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The source code, documentation, translatable messages files and UI 
definitions contained within NetSurf are licensed under the following terms:

  NetSurf is free software; you can redistribute it and/or modify
  it under the terms of the GNU General Public License as published by
  the Free Software Foundation; version 2 of the License.
  
  In addition, as a special exception, permission is granted to link the
  code of this release of NetSurf with the OpenSSL project's "OpenSSL"
  library (or with modified versions of it that use the same licence as 
  the "OpenSSL" library), and distribute the linked executables. You must
  obey the GNU General Public License version 2 in all respects for all of 
  the code used other than "OpenSSL". If you modify the code, you may 
  extend this exception to your version of the code, but you are not
  obligated to do so. If you do not wish to do so, delete this exception
  statement from your version.

All visual artwork contained within NetSurf is licensed under the terms of 
the MIT License.

The full text of the MIT and GPL licenses are provided in Annex A and 
Annex B of this document.


Annex A: The MIT License
------------------------

Permission is hereby granted, free of charge, to any person obtaining a copy 
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights 
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell 
copies of the Software, and to permit persons to whom the Software is 
furnished to do so, subject to the following conditions: 

The above copyright notice and this permission notice shall be included in 
all copies or substantial portions of the Software. 

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR 
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, 
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE 
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER 
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN 
THE SOFTWARE. 


Annex B: The GNU General Public License
---------------------------------------

		    GNU GENERAL PUBLIC LICENSE
		       Version 2, June 1991

 Copyright (C) 1989, 1991 Free Software Foundation, Inc.
	51 Franklin St, Fifth Floor, Boston, MA  02110-1301  USA
 Everyone is permitted to copy and distribute verbatim copies
 of this license document, but changing it is not allowed.

			    Preamble

  The licenses for most software are designed to take away your
freedom to share and change it.  By contrast, the GNU General Public
License is intended to guarantee your freedom to share and change free
software--to make sure the software is free for all its users.  This
General Public License applies to most of the Free Software
Foundation's software and to any other program whose authors commit to
using it.  (Some other Free Software Foundation software is covered by
the GNU Library General Public License instead.)  You can apply it to
your programs, too.

  When we speak of free software, we are referring to freedom, not
price.  Our General Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
this service if you wish), that you receive source code or can get it
if you want it, that you can change the software or use pieces of it
in new free programs; and that you know you can do these things.

  To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
These restrictions translate to certain responsibilities for you if you
distribute copies of the software, or if you modify it.

  For example, if you distribute copies of such a program, whether
gratis or for a fee, you must give the recipients all the rights that
you have.  You must make sure that they, too, receive or can get the
source code.  And you must show them these terms so they know their
rights.

  We protect your rights with two steps: (1) copyright the software, and
(2) offer you this license which gives you legal permission to copy,
distribute and/or modify the software.

  Also, for each author's protection and ours, we want to make certain
that everyone understands that there is no warranty for this free
software.  If the software is modified by someone else and passed on, we
want its recipients to know that what they have is not the original, so
that any problems introduced by others will not reflect on the original
authors' reputations.

  Finally, any free program is threatened constantly by software
patents.  We wish to avoid the danger that redistributors of a free
program will individually obtain patent licenses, in effect making the
program proprietary.  To prevent this, we have made it clear that any
patent must be licensed for everyone's free use or not licensed at all.

  The precise terms and conditions for copying, distribution and
modification follow.
�
		    GNU GENERAL PUBLIC LICENSE
   TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

  0. This License applies to any program or other work which contains
a notice placed by the copyright holder saying it may be distributed
under the terms of this General Public License.  The "Program", below,
refers to any such program or work, and a "work based on the Program"
means either the Program or any derivative work under copyright law:
that is to say, a work containing the Program or a portion of it,
either verbatim or with modifications and/or translated into another
language.  (Hereinafter, translation is included without limitation in
the term "modification".)  Each licensee is addressed as "you".

Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope.  The act of
running the Program is not restricted, and the output from the Program
is covered only if its contents constitute a work based on the
Program (independent of having been made by running the Program).
Whether that is true depends on what the Program does.

  1. You may copy and distribute verbatim copies of the Program's
source code as you receive it, in any medium, provided that you
conspicuously and appropriately publish on each copy an appropriate
copyright notice and disclaimer of warranty; keep intact all the
notices that refer to this License and to the absence of any warranty;
and give any other recipients of the Program a copy of this License
along with the Program.

You may charge a fee for the physical act of transferring a copy, and
you may at your option offer warranty protection in exchange for a fee.

  2. You may modify your copy or copies of the Program or any portion
of it, thus forming a work based on the Program, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditions:

    a) You must cause the modified files to carry prominent notices
    stating that you changed the files and the date of any change.

    b) You must cause any work that you distribute or publish, that in
    whole or in part contains or is derived from the Program or any
    part thereof, to be licensed as a whole at no charge to all third
    parties under the terms of this License.

    c) If the modified program normally reads commands interactively
    when run, you must cause it, when started running for such
    interactive use in the most ordinary way, to print or display an
    announcement including an appropriate copyright notice and a
    notice that there is no warranty (or else, saying that you provide
    a warranty) and that users may redistribute the program under
    these conditions, and telling the user how to view a copy of this
    License.  (Exception: if the Program itself is interactive but
    does not normally print such an announcement, your work based on
    the Program is not required to print an announcement.)
�
These requirements apply to the modified work as a whole.  If
identifiable sections of that work are not derived from the Program,
and can be reasonably considered independent and separate works in
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works.  But when you
distribute the same sections as part of a whole which is a work based
on the Program, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the
entire whole, and thus to each and every part regardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent is to
exercise the right to control the distribution of derivative or
collective works based on the Program.

In addition, mere aggregation of another work not based on the Program
with the Program (or with a work based on the Program) on a volume of
a storage or distribution medium does not bring the other work under
the scope of this License.

  3. You may copy and distribute the Program (or a work based on it,
under Section 2) in object code or executable form under the terms of
Sections 1 and 2 above provided that you also do one of the following:

    a) Accompany it with the complete corresponding machine-readable
    source code, which must be distributed under the terms of Sections
    1 and 2 above on a medium customarily used for software interchange; or,

    b) Accompany it with a written offer, valid for at least three
    years, to give any third party, for a charge no more than your
    cost of physically performing source distribution, a complete
    machine-readable copy of the corresponding source code, to be
    distributed under the terms of Sections 1 and 2 above on a medium
    customarily used for software interchange; or,

    c) Accompany it with the information you received as to the offer
    to distribute corresponding source code.  (This alternative is
    allowed only for noncommercial distribution and only if you
    received the program in object code or executable form with such
    an offer, in accord with Subsection b above.)

The source code for a work means the preferred form of the work for
making modifications to it.  For an executable work, complete source
code means all the source code for all modules it contains, plus any
associated interface definition files, plus the scripts used to
control compilation and installation of the executable.  However, as a
special exception, the source code distributed need not include
anything that is normally distributed (in either source or binary
form) with the major components (compiler, kernel, and so on) of the
operating system on which the executable runs, unless that component
itself accompanies the executable.

If distribution of executable or object code is made by offering
access to copy from a designated place, then offering equivalent
access to copy the source code from the same place counts as
distribution of the source code, even though third parties are not
compelled to copy the source along with the object code.
�
  4. You may not copy, modify, sublicense, or distribute the Program
except as expressly provided under this License.  Any attempt
otherwise to copy, modify, sublicense or distribute the Program is
void, and will automatically terminate your rights under this License.
However, parties who have received copies, or rights, from you under
this License will not have their licenses terminated so long as such
parties remain in full compliance.

  5. You are not required to accept this License, since you have not
signed it.  However, nothing else grants you permission to modify or
distribute the Program or its derivative works.  These actions are
prohibited by law if you do not accept this License.  Therefore, by
modifying or distributing the Program (or any work based on the
Program), you indicate your acceptance of this License to do so, and
all its terms and conditions for copying, distributing or modifying
the Program or works based on it.

  6. Each time you redistribute the Program (or any work based on the
Program), the recipient automatically receives a license from the
original licensor to copy, distribute or modify the Program subject to
these terms and conditions.  You may not impose any further
restrictions on the recipients' exercise of the rights granted herein.
You are not responsible for enforcing compliance by third parties to
this License.

  7. If, as a consequence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License.  If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Program at all.  For example, if a patent
license would not permit royalty-free redistribution of the Program by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under
any particular circumstance, the balance of the section is intended to
apply and the section as a whole is intended to apply in other
circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system, which is
implemented by public license practices.  Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or she is willing
to distribute software through any other system and a licensee cannot
impose that choice.

This section is intended to make thoroughly clear what is believed to
be a consequence of the rest of this License.
�
  8. If the distribution and/or use of the Program is restricted in
certain countries either by patents or by copyrighted interfaces, the
original copyright holder who places the Program under this License
may add an explicit geographical distribution limitation excluding
those countries, so that distribution is permitted only in or among
countries not thus excluded.  In such case, this License incorporates
the limitation as if written in the body of this License.

  9. The Free Software Foundation may publish revised and/or new versions
of the General Public License from time to time.  Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

Each version is given a distinguishing version number.  If the Program
specifies a version number of this License which applies to it and "any
later version", you have the option of following the terms and conditions
either of that version or of any later version published by the Free
Software Foundation.  If the Program does not specify a version number of
this License, you may choose any version ever published by the Free Software
Foundation.

  10. If you wish to incorporate parts of the Program into other free
programs whose distribution conditions are different, write to the author
to ask for permission.  For software which is copyrighted by the Free
Software Foundation, write to the Free Software Foundation; we sometimes
make exceptions for this.  Our decision will be guided by the two goals
of preserving the free status of all derivatives of our free software and
of promoting the sharing and reuse of software generally.

			    NO WARRANTY

  11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY
FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW.  EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES
PROVIDE THE PROGRAM "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.  THE ENTIRE RISK AS
TO THE QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU.  SHOULD THE
PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

  12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED
TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER
PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

		     END OF TERMS AND CONDITIONS
�
	    How to Apply These Terms to Your New Programs

  If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve this is to make it
free software which everyone can redistribute and change under these terms.

  To do so, attach the following notices to the program.  It is safest
to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at least
the "copyright" line and a pointer to where the full notice is found.

    <one line to give the program's name and a brief idea of what it does.>
    Copyright (C) <year>  <name of author>

    This program is free software; you can redistribute it and/or modify
    it under the terms of the GNU General Public License as published by
    the Free Software Foundation; either version 2 of the License, or
    (at your option) any later version.

    This program is distributed in the hope that it will be useful,
    but WITHOUT ANY WARRANTY; without even the implied warranty of
    MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
    GNU General Public License for more details.

    You should have received a copy of the GNU General Public License
    along with this program; if not, write to the Free Software
    Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA  02110-1301 USA


Also add information on how to contact you by electronic and paper mail.

If the program is interactive, make it output a short notice like this
when it starts in an interactive mode:

    Gnomovision version 69, Copyright (C) year  name of author
    Gnomovision comes with ABSOLUTELY NO WARRANTY; for details type `show w'.
    This is free software, and you are welcome to redistribute it
    under certain conditions; type `show c' for details.

The hypothetical commands `show w' and `show c' should show the appropriate
parts of the General Public License.  Of course, the commands you use may
be called something other than `show w' and `show c'; they could even be
mouse-clicks or menu items--whatever suits your program.

You should also get your employer (if you work as a programmer) or your
school, if any, to sign a "copyright disclaimer" for the program, if
necessary.  Here is a sample; alter the names:

  Yoyodyne, Inc., hereby disclaims all copyright interest in the program
  `Gnomovision' (which makes passes at compilers) written by James Hacker.

  <signature of Ty Coon>, 1 April 1989
  Ty Coon, President of Vice

This General Public License does not permit incorporating your program into
proprietary programs.  If your program is a subroutine library, you may
consider it more useful to permit linking proprietary applications with the
library.  If this is what you want to do, use the GNU Library General
Public License instead of this License.
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#
# Makefile for NetSurf
#
# Copyright 2007 Daniel Silverstone <dsilvers@netsurf-browser.org>
# Copyright 2008 Rob Kendrick <rjek@netsurf-browser.org>
#
# Trivially, invoke as:
#   make
# to build native, or:
#   make TARGET=riscos
# to cross-build for RO.
#
# Look at Makefile.config for configuration options.
#
# Tested on unix platforms (building for GTK and cross-compiling for RO) and
# on RO (building for RO).
#
# To clean, invoke as above, with the 'clean' target
#
# To build developer Doxygen generated documentation, invoke as above,
# with the 'docs' target:
#   make docs
#

.PHONY: all

all: all-program

# Determine host type
# NOTE: HOST determination on RISC OS could fail because of missing bug fixes
#	in UnixLib which only got addressed in UnixLib 5 / GCCSDK 4.
#	When you don't have 'uname' available, you will see:
#	  File 'uname' not found
#	When you do and using a 'uname' compiled with a buggy UnixLib, you
#	will see the following printed on screen:
#	  RISC OS
#	In both cases HOST make variable is empty and we recover from that by
#	assuming we're building on RISC OS.
#	In case you don't see anything printed (including the warning), you
#	have an up-to-date RISC OS build system. ;-)
HOST := $(shell uname -s)

# Sanitise host
# TODO: Ideally, we want the equivalent of s/[^A-Za-z0-9]/_/g here
HOST := $(subst .,_,$(subst -,_,$(subst /,_,$(HOST))))

ifeq ($(HOST),)
  HOST := riscos
  $(warning Build platform determination failed but that's a known problem for RISC OS so we're assuming a native RISC OS build.)
else
  ifeq ($(HOST),RISC OS)
    # Fixup uname -s returning "RISC OS"
    HOST := riscos
  endif
endif
ifeq ($(HOST),riscos)
  # Build happening on RO platform, default target is RO backend
  ifeq ($(TARGET),)
    TARGET := riscos
  endif
endif

ifeq ($(HOST),BeOS)
  HOST := beos
endif
ifeq ($(HOST),Haiku)
  # Haiku implements the BeOS API
  HOST := beos
endif
ifeq ($(HOST),beos)
    # Build happening on BeOS platform, default target is BeOS backend
    ifeq ($(TARGET),)
      TARGET := beos
    endif
    ifeq ($(TARGET),haiku)
      override TARGET := beos
    endif
endif

ifeq ($(HOST),AmigaOS)
  HOST := amiga
  ifeq ($(TARGET),)
    TARGET := amiga
  endif
endif

ifeq ($(HOST),FreeMiNT)
  HOST := mint
endif
ifeq ($(HOST),mint)
  ifeq ($(TARGET),)
    TARGET := atari
  endif
endif

ifeq ($(findstring MINGW,$(HOST)),MINGW)
  # MSYS' uname reports the likes of "MINGW32_NT-6.0"
  HOST := windows
endif
ifeq ($(HOST),windows)
  ifeq ($(TARGET),)
    TARGET := windows
  endif
endif

# Default target is GTK backend
ifeq ($(TARGET),)
  TARGET := gtk3
endif

# valid values for the TARGET
VLDTARGET := riscos gtk2 gtk3 beos amiga amigaos3 framebuffer windows atari monkey

# Check for valid TARGET
ifeq ($(filter $(VLDTARGET),$(TARGET)),)
  $(error Unknown TARGET "$(TARGET)", Must be one of $(VLDTARGET))
endif

# ensure empty values for base variables

# Sub target for build
SUBTARGET=
# Resources executable target depends upon
RESOURCES=
# Messages executable target depends on
MESSAGES:=

# The filter applied to the fat (full) messages to generate split messages
MESSAGES_FILTER=any
# The languages in the fat messages to convert
MESSAGES_LANGUAGES=de en fr it nl zh_CN
# The target directory for the split messages
MESSAGES_TARGET=resources

# Defaults for tools
PERL=perl
MKDIR=mkdir
TOUCH=touch
STRIP?=strip
INSTALL?=install

# build verbosity
ifeq ($(V),1)
  Q:=
else
  Q=@
endif
VQ=@

# Override this only if the host compiler is called something different
BUILD_CC := cc
BUILD_CFLAGS = -g -W -Wall -Wundef -Wpointer-arith -Wcast-align \
	-Wwrite-strings -Wmissing-declarations -Wuninitialized \
	-Wno-unused-parameter

ifeq ($(TARGET),riscos)
  ifeq ($(HOST),riscos)
    # Build for RO on RO
    GCCSDK_INSTALL_ENV := <NSLibs$$Dir>
    CCRES := ccres
    TPLEXT :=
    MAKERUN := makerun
    SQUEEZE := squeeze
    RUNEXT :=
    CC := gcc
    CXX := g++
    EXEEXT :=
    PKG_CONFIG :=
  else
    # Cross-build for RO (either using GCCSDK 3.4.6 - AOF,
    # either using GCCSDK 4 - ELF)
    ifeq ($(origin GCCSDK_INSTALL_ENV),undefined)
      ifneq ($(realpath /opt/netsurf/arm-unknown-riscos/env),)
        GCCSDK_INSTALL_ENV := /opt/netsurf/arm-unknown-riscos/env
      else
        GCCSDK_INSTALL_ENV := /home/riscos/env
      endif
    endif

    ifeq ($(origin GCCSDK_INSTALL_CROSSBIN),undefined)
      ifneq ($(realpath /opt/netsurf/arm-unknown-riscos/cross/bin),)
        GCCSDK_INSTALL_CROSSBIN := /opt/netsurf/arm-unknown-riscos/cross/bin
      else
        GCCSDK_INSTALL_CROSSBIN := /home/riscos/cross/bin
      endif
    endif

    CCRES := $(GCCSDK_INSTALL_CROSSBIN)/ccres
    TPLEXT := ,fec
    MAKERUN := $(GCCSDK_INSTALL_CROSSBIN)/makerun
    SQUEEZE := $(GCCSDK_INSTALL_CROSSBIN)/squeeze
    RUNEXT := ,feb
    CC := $(wildcard $(GCCSDK_INSTALL_CROSSBIN)/*gcc)
    ifneq (,$(findstring arm-unknown-riscos-gcc,$(CC)))
      SUBTARGET := -elf
      EXEEXT := ,e1f
      ELF2AIF := $(GCCSDK_INSTALL_CROSSBIN)/elf2aif
    else
     SUBTARGET := -aof
     EXEEXT := ,ff8
    endif
    CXX := $(wildcard $(GCCSDK_INSTALL_CROSSBIN)/*g++)
    PKG_CONFIG := $(GCCSDK_INSTALL_ENV)/ro-pkg-config
  endif
else
  ifeq ($(TARGET),beos)
    # Building for BeOS/Haiku
    #ifeq ($(HOST),beos)
      # Build for BeOS on BeOS
      GCCSDK_INSTALL_ENV := /boot/develop
      CC := gcc
      CXX := g++
      EXEEXT :=
      PKG_CONFIG := pkg-config
    #endif
  else
    ifeq ($(TARGET),windows)
      ifneq ($(HOST),windows)
        # Set Mingw defaults
        GCCSDK_INSTALL_ENV ?= /opt/netsurf/i686-w64-mingw32/env
        GCCSDK_INSTALL_CROSSBIN ?= /opt/netsurf/i686-w64-mingw32/cross/bin

        CC := $(wildcard $(GCCSDK_INSTALL_CROSSBIN)/*gcc)
        WINDRES := $(wildcard $(GCCSDK_INSTALL_CROSSBIN)/*windres)

        PKG_CONFIG := PKG_CONFIG_LIBDIR="$(GCCSDK_INSTALL_ENV)/lib/pkgconfig" pkg-config
      else
        # Building on Windows
        CC := gcc
        PKG_CONFIG :=
      endif
    else
      ifeq ($(findstring amiga,$(TARGET)),amiga)
        ifeq ($(findstring amiga,$(HOST)),amiga)
          PKG_CONFIG := pkg-config
        else
          ifeq ($(TARGET),amigaos3)
            GCCSDK_INSTALL_ENV ?= /opt/netsurf/m68k-unknown-amigaos/env
            GCCSDK_INSTALL_CROSSBIN ?= /opt/netsurf/m68k-unknown-amigaos/cross/bin

            SUBTARGET = os3
          else
            GCCSDK_INSTALL_ENV ?= /opt/netsurf/ppc-amigaos/env
            GCCSDK_INSTALL_CROSSBIN ?= /opt/netsurf/ppc-amigaos/cross/bin
          endif

          override TARGET := amiga

          CC := $(wildcard $(GCCSDK_INSTALL_CROSSBIN)/*gcc)

          PKG_CONFIG := PKG_CONFIG_LIBDIR="$(GCCSDK_INSTALL_ENV)/lib/pkgconfig" pkg-config
        endif
      else
          ifeq ($(TARGET),atari)
            ifeq ($(HOST),atari)
              PKG_CONFIG := pkg-config
            else
              ifeq ($(HOST),mint)
                PKG_CONFIG := pkg-config
              else
                GCCSDK_INSTALL_ENV ?= /opt/netsurf/m68k-atari-mint/env
                GCCSDK_INSTALL_CROSSBIN ?= /opt/netsurf/m68k-atari-mint/cross/bin

                CC := $(wildcard $(GCCSDK_INSTALL_CROSSBIN)/*gcc)

                PKG_CONFIG := PKG_CONFIG_LIBDIR="$(GCCSDK_INSTALL_ENV)/lib/pkgconfig" pkg-config
              endif
            endif
          else
	    ifeq ($(TARGET),monkey)
              ifeq ($(origin GCCSDK_INSTALL_ENV),undefined)
                PKG_CONFIG := pkg-config
              else
                PKG_CONFIG := PKG_CONFIG_LIBDIR="$(GCCSDK_INSTALL_ENV)/lib/pkgconfig" pkg-config                
              endif

              ifneq ($(origin GCCSDK_INSTALL_CROSSBIN),undefined)
                CC := $(wildcard $(GCCSDK_INSTALL_CROSSBIN)/*gcc)
                CXX := $(wildcard $(GCCSDK_INSTALL_CROSSBIN)/*g++)
              endif
	    else
	      ifeq ($(TARGET),framebuffer)
                ifeq ($(origin GCCSDK_INSTALL_ENV),undefined)
                  PKG_CONFIG := pkg-config
                else
                  PKG_CONFIG := PKG_CONFIG_LIBDIR="$(GCCSDK_INSTALL_ENV)/lib/pkgconfig" pkg-config                
                endif

                ifneq ($(origin GCCSDK_INSTALL_CROSSBIN),undefined)
                  CC := $(wildcard $(GCCSDK_INSTALL_CROSSBIN)/*gcc)
                  CXX := $(wildcard $(GCCSDK_INSTALL_CROSSBIN)/*g++)
                endif

              else
                # All native targets

                # use native package config
		PKG_CONFIG := pkg-config

                # gtk target processing
	        ifeq ($(TARGET),gtk3)
                  override TARGET := gtk
                  override NETSURF_GTK_MAJOR := 3
                  SUBTARGET = $(NETSURF_GTK_MAJOR)
                else
	          ifeq ($(TARGET),gtk2)
                    override TARGET := gtk
                    override NETSURF_GTK_MAJOR := 2
                    SUBTARGET = $(NETSURF_GTK_MAJOR)
                  endif
                endif
              endif
            endif
          endif
      endif
    endif
  endif
endif

# compiler versioning to adjust warning flags
CC_VERSION := $(shell $(CC) -dumpfullversion -dumpversion)
CC_MAJOR := $(word 1,$(subst ., ,$(CC_VERSION)))
CC_MINOR := $(word 2,$(subst ., ,$(CC_VERSION)))
define cc_ver_ge
$(shell expr $(CC_MAJOR) \> $(1) \| \( $(CC_MAJOR) = $(1) \& $(CC_MINOR) \>= $(2) \) )
endef

# CCACHE
ifeq ($(origin CCACHE),undefined)
  CCACHE=$(word 1,$(shell ccache -V 2>/dev/null))
endif
CC := $(CCACHE) $(CC)

# Target paths
OBJROOT = build/$(HOST)-$(TARGET)$(SUBTARGET)
DEPROOT := $(OBJROOT)/deps
TOOLROOT := $(OBJROOT)/tools

# keep C flags from environment
CFLAGS_ENV := $(CFLAGS)
CXXFLAGS_ENV := $(CXXFLAGS)

# A macro that conditionaly adds flags to the build when a feature is enabled.
#
# 1: Feature name (ie, NETSURF_USE_BMP -> BMP)
# 2: Parameters to add to CFLAGS
# 3: Parameters to add to LDFLAGS
# 4: Human-readable name for the feature
define feature_enabled
  ifeq ($$(NETSURF_USE_$(1)),YES)
    CFLAGS += $(2)
    CXXFLAGS += $(2)
    LDFLAGS += $(3)
    ifneq ($(MAKECMDGOALS),clean)
      $$(info M.CONFIG: $(4)	enabled       (NETSURF_USE_$(1) := YES))
    endif
  else ifeq ($$(NETSURF_USE_$(1)),NO)
    ifneq ($(MAKECMDGOALS),clean)
      $$(info M.CONFIG: $(4)	disabled      (NETSURF_USE_$(1) := NO))
    endif
  else
    $$(info M.CONFIG: $(4)	error         (NETSURF_USE_$(1) := $$(NETSURF_USE_$(1))))
    $$(error NETSURF_USE_$(1) must be YES or NO)
  endif
endef

# A macro that conditionaly adds flags to the build with a uniform display.
#
# 1: Feature name (ie, NETSURF_USE_BMP -> BMP)
# 2: Human-readable name for the feature
# 3: Parameters to add to CFLAGS when enabled
# 4: Parameters to add to LDFLAGS when enabled
# 5: Parameters to add to CFLAGS when disabled
# 6: Parameters to add to LDFLAGS when disabled
define feature_switch
  ifeq ($$(NETSURF_USE_$(1)),YES)
    CFLAGS += $(3)
    CXXFLAGS += $(3)
    LDFLAGS += $(4)
    ifneq ($(MAKECMDGOALS),clean)
      $$(info M.CONFIG: $(2)	enabled       (NETSURF_USE_$(1) := YES))
    endif
  else ifeq ($$(NETSURF_USE_$(1)),NO)
    CFLAGS += $(5)
    CXXFLAGS += $(5)
    LDFLAGS += $(6)
    ifneq ($(MAKECMDGOALS),clean)
      $$(info M.CONFIG: $(2)	disabled      (NETSURF_USE_$(1) := NO))
    endif
  else
    $$(info M.CONFIG: $(4)	error         (NETSURF_USE_$(1) := $$(NETSURF_USE_$(1))))
    $$(error NETSURF_USE_$(1) must be YES or NO)
  endif
endef

# Extend flags with appropriate values from pkg-config for enabled features
#
# 1: pkg-config required modules for feature
# 2: Human-readable name for the feature
define pkg_config_find_and_add
  ifeq ($$(PKG_CONFIG),)
    $$(error pkg-config is required to auto-detect feature availability)
  endif

  PKG_CONFIG_$(1)_EXISTS := $$(shell $$(PKG_CONFIG) --exists $(1) && echo yes)

  ifeq ($$(PKG_CONFIG_$(1)_EXISTS),yes)
      CFLAGS += $$(shell $$(PKG_CONFIG) --cflags $(1))
      CXXFLAGS += $$(shell $$(PKG_CONFIG) --cflags $(1))
      LDFLAGS += $$(shell $$(PKG_CONFIG) --libs $(1))
      ifneq ($(MAKECMDGOALS),clean)
        $$(info PKG.CNFG: $(2) ($(1))	enabled)
      endif
  else
    ifneq ($(MAKECMDGOALS),clean)
      $$(info PKG.CNFG: $(2) ($(1))	failed)
      $$(error Unable to find library for: $(2) ($(1)))
    endif
  endif
endef

# Extend flags with appropriate values from pkg-config for enabled features
#
# 1: Feature name (ie, NETSURF_USE_RSVG -> RSVG)
# 2: pkg-config required modules for feature
# 3: Human-readable name for the feature
define pkg_config_find_and_add_enabled
  ifeq ($$(PKG_CONFIG),)
    $$(error pkg-config is required to auto-detect feature availability)
  endif

  NETSURF_FEATURE_$(1)_AVAILABLE := $$(shell $$(PKG_CONFIG) --exists $(2) && echo yes)
  NETSURF_FEATURE_$(1)_CFLAGS ?= -DWITH_$(1)

  ifeq ($$(NETSURF_USE_$(1)),YES)
    ifeq ($$(NETSURF_FEATURE_$(1)_AVAILABLE),yes)
      CFLAGS += $$(shell $$(PKG_CONFIG) --cflags $(2)) $$(NETSURF_FEATURE_$(1)_CFLAGS)
      CXXFLAGS += $$(shell $$(PKG_CONFIG) --cflags $(2)) $$(NETSURF_FEATURE_$(1)_CFLAGS)
      LDFLAGS += $$(shell $$(PKG_CONFIG) --libs $(2)) $$(NETSURF_FEATURE_$(1)_LDFLAGS)
      ifneq ($(MAKECMDGOALS),clean)
        $$(info M.CONFIG: $(3) ($(2))	enabled       (NETSURF_USE_$(1) := YES))
      endif
    else
      ifneq ($(MAKECMDGOALS),clean)
        $$(info M.CONFIG: $(3) ($(2))	failed        (NETSURF_USE_$(1) := YES))
        $$(error Unable to find library for: $(3) ($(2)))
      endif
    endif
  else ifeq ($$(NETSURF_USE_$(1)),AUTO)
    ifeq ($$(NETSURF_FEATURE_$(1)_AVAILABLE),yes)
      CFLAGS += $$(shell $$(PKG_CONFIG) --cflags $(2)) $$(NETSURF_FEATURE_$(1)_CFLAGS)
      CXXFLAGS += $$(shell $$(PKG_CONFIG) --cflags $(2)) $$(NETSURF_FEATURE_$(1)_CFLAGS)
      LDFLAGS += $$(shell $$(PKG_CONFIG) --libs $(2)) $$(NETSURF_FEATURE_$(1)_LDFLAGS)
      ifneq ($(MAKECMDGOALS),clean)
        $$(info M.CONFIG: $(3) ($(2))	auto-enabled  (NETSURF_USE_$(1) := AUTO))
	NETSURF_USE_$(1) := YES
      endif
    else
      ifneq ($(MAKECMDGOALS),clean)
        $$(info M.CONFIG: $(3) ($(2))	auto-disabled (NETSURF_USE_$(1) := AUTO))
	NETSURF_USE_$(1) := NO
      endif
    endif
  else ifeq ($$(NETSURF_USE_$(1)),NO)
    ifneq ($(MAKECMDGOALS),clean)
      $$(info M.CONFIG: $(3) ($(2))	disabled      (NETSURF_USE_$(1) := NO))
    endif
  else
    ifneq ($(MAKECMDGOALS),clean)
      $$(info M.CONFIG: $(3) ($(2))	error         (NETSURF_USE_$(1) := $$(NETSURF_USE_$(1))))
      $$(error NETSURF_USE_$(1) must be YES, NO, or AUTO)
    endif
  endif
endef

# ----------------------------------------------------------------------------
# General flag setup
# ----------------------------------------------------------------------------

# Set up the warning flags here so that they can be overridden in the
#   Makefile.config
COMMON_WARNFLAGS = -W -Wall -Wundef -Wpointer-arith -Wcast-align \
	-Wwrite-strings -Wmissing-declarations -Wuninitialized

ifneq ($(CC_MAJOR),2)
  COMMON_WARNFLAGS += -Wno-unused-parameter
endif

# deal with lots of unwanted warnings from javascript
ifeq ($(call cc_ver_ge,4,6),1)
  COMMON_WARNFLAGS += -Wno-unused-but-set-variable
endif

# Implicit fallthrough warnings suppressed by comment
ifeq ($(call cc_ver_ge,7,1),1)
  COMMON_WARNFLAGS += -Wimplicit-fallthrough=3
endif

# deal with chaging warning flags for different platforms
ifeq ($(HOST),OpenBSD)
  # OpenBSD headers are not compatible with redundant declaration warning
  COMMON_WARNFLAGS += -Wno-redundant-decls
else
  COMMON_WARNFLAGS += -Wredundant-decls
endif

# c++ default warning flags
CXXWARNFLAGS :=

# C default warning flags
CWARNFLAGS := -Wstrict-prototypes -Wmissing-prototypes -Wnested-externs

# Pull in the default configuration
include Makefile.defaults

# Pull in the user configuration
-include Makefile.config

# libraries enabled by feature switch without pkgconfig file 
$(eval $(call feature_switch,JPEG,JPEG (libjpeg),-DWITH_JPEG,-ljpeg,-UWITH_JPEG,))
$(eval $(call feature_switch,LIBICONV_PLUG,glibc internal iconv,-DLIBICONV_PLUG,,-ULIBICONV_PLUG,-liconv))
$(eval $(call feature_switch,DUKTAPE,Javascript (Duktape),,,,,))

# Common libraries with pkgconfig
$(eval $(call pkg_config_find_and_add,libcss,CSS))
$(eval $(call pkg_config_find_and_add,libdom,DOM))
$(eval $(call pkg_config_find_and_add,libnsutils,nsutils))

# Common libraries without pkg-config support
LDFLAGS += -lz

# Optional libraries with pkgconfig

# define additional CFLAGS and LDFLAGS requirements for pkg-configed libs
# We only need to define the ones where the feature name doesn't exactly
# match the WITH_FEATURE flag
NETSURF_FEATURE_NSSVG_CFLAGS := -DWITH_NS_SVG
NETSURF_FEATURE_ROSPRITE_CFLAGS := -DWITH_NSSPRITE

# libcurl and openssl ordering matters as if libcurl requires ssl it
#  needs to come first in link order to ensure its symbols can be
#  resolved by the subsequent openssl

# freemint does not support pkg-config for libcurl
ifeq ($(HOST),mint)
    CFLAGS += $(shell curl-config --cflags)
    LDFLAGS += $(shell curl-config --libs)
else
    $(eval $(call pkg_config_find_and_add_enabled,CURL,libcurl,Curl))
endif
$(eval $(call pkg_config_find_and_add_enabled,OPENSSL,openssl,OpenSSL))

$(eval $(call pkg_config_find_and_add_enabled,UTF8PROC,libutf8proc,utf8))
$(eval $(call pkg_config_find_and_add_enabled,WEBP,libwebp,WEBP))
$(eval $(call pkg_config_find_and_add_enabled,PNG,libpng,PNG))
$(eval $(call pkg_config_find_and_add_enabled,BMP,libnsbmp,BMP))
$(eval $(call pkg_config_find_and_add_enabled,GIF,libnsgif,GIF))
$(eval $(call pkg_config_find_and_add_enabled,NSSVG,libsvgtiny,SVG))
$(eval $(call pkg_config_find_and_add_enabled,ROSPRITE,librosprite,Sprite))
$(eval $(call pkg_config_find_and_add_enabled,NSPSL,libnspsl,PSL))
$(eval $(call pkg_config_find_and_add_enabled,NSLOG,libnslog,LOG))
$(eval $(call pkg_config_find_and_add_enabled,NSPDF,libnspdf,PDF))

# List of directories in which headers are searched for
INCLUDE_DIRS :=. include $(OBJROOT)

# export the user agent format
CFLAGS += -DNETSURF_UA_FORMAT_STRING=\"$(NETSURF_UA_FORMAT_STRING)\"
CXXFLAGS += -DNETSURF_UA_FORMAT_STRING=\"$(NETSURF_UA_FORMAT_STRING)\"

# set the default homepage to use
CFLAGS += -DNETSURF_HOMEPAGE=\"$(NETSURF_HOMEPAGE)\"
CXXFLAGS += -DNETSURF_HOMEPAGE=\"$(NETSURF_HOMEPAGE)\"

# set the logging level
CFLAGS += -DNETSURF_LOG_LEVEL=$(NETSURF_LOG_LEVEL)
CXXFLAGS += -DNETSURF_LOG_LEVEL=$(NETSURF_LOG_LEVEL)

# If we're building the sanitize goal, override things
ifneq ($(filter-out sanitize,$(MAKECMDGOALS)),$(MAKECMDGOALS))
override NETSURF_USE_SANITIZER := YES
override NETSURF_RECOVER_SANITIZERS := NO
endif

# If we're going to use the sanitizer set it up
ifeq ($(NETSURF_USE_SANITIZER),YES)
SAN_FLAGS := -fsanitize=address -fsanitize=undefined
ifeq ($(NETSURF_RECOVER_SANITIZERS),NO)
SAN_FLAGS += -fno-sanitize-recover
endif
else
SAN_FLAGS :=
endif
CFLAGS += $(SAN_FLAGS)
CXXFLAGS += $(SAN_FLAGS)
LDFLAGS += $(SAN_FLAGS)

# and the logging filter
CFLAGS += -DNETSURF_BUILTIN_LOG_FILTER=\"$(NETSURF_BUILTIN_LOG_FILTER)\"
CXXFLAGS += -DNETSURF_BUILTIN_LOG_FILTER=\"$(NETSURF_BUILTIN_LOG_FILTER)\"
# and the verbose logging filter
CFLAGS += -DNETSURF_BUILTIN_VERBOSE_FILTER=\"$(NETSURF_BUILTIN_VERBOSE_FILTER)\"
CXXFLAGS += -DNETSURF_BUILTIN_VERBOSE_FILTER=\"$(NETSURF_BUILTIN_VERBOSE_FILTER)\"

# Determine if the C compiler supports statement expressions
# This is needed to permit certain optimisations in our library headers
ifneq ($(shell $(CC) -dM -E - < /dev/null | grep __GNUC__),)
CFLAGS += -DSTMTEXPR=1
CXXFLAGS += -DSTMTEXPR=1
endif

# We trace during link so that we can determine if a libary changes under us in
# order to re-link.  This *may* be gcc specific, so may need tweaks in future.
LDFLAGS += -Wl,--trace

# ----------------------------------------------------------------------------
# General make rules
# ----------------------------------------------------------------------------

$(OBJROOT)/created:
	$(VQ)echo "   MKDIR: $(OBJROOT)"
	$(Q)$(MKDIR) -p $(OBJROOT)
	$(Q)$(TOUCH) $(OBJROOT)/created

$(DEPROOT)/created: $(OBJROOT)/created
	$(VQ)echo "   MKDIR: $(DEPROOT)"
	$(Q)$(MKDIR) -p $(DEPROOT)
	$(Q)$(TOUCH) $(DEPROOT)/created

$(TOOLROOT)/created: $(OBJROOT)/created
	$(VQ)echo "   MKDIR: $(TOOLROOT)"
	$(Q)$(MKDIR) -p $(TOOLROOT)
	$(Q)$(TOUCH) $(TOOLROOT)/created

CLEANS :=
POSTEXES :=

# ----------------------------------------------------------------------------
# Target specific setup
# ----------------------------------------------------------------------------

include frontends/Makefile

# ----------------------------------------------------------------------------
# Build tools setup
# ----------------------------------------------------------------------------

include tools/Makefile

# ----------------------------------------------------------------------------
# General source file setup
# ----------------------------------------------------------------------------

# Content sources
include content/Makefile

# utility sources
include utils/Makefile

# http utility sources
include utils/http/Makefile

# nsurl utility sources
include utils/nsurl/Makefile

# Desktop sources
include desktop/Makefile

# S_COMMON are sources common to all builds
S_COMMON := \
	$(S_CONTENT) \
	$(S_FETCHERS) \
	$(S_UTILS) \
	$(S_HTTP) \
	$(S_NSURL) \
	$(S_DESKTOP) \
	$(S_JAVASCRIPT_BINDING)


# ----------------------------------------------------------------------------
# Message targets
# ----------------------------------------------------------------------------

# Message splitting rule generation macro
# 1 = Language
define split_messages

$$(MESSAGES_TARGET)/$(1)/Messages: resources/FatMessages $$(TOOLROOT)/split-messages
	$$(VQ)echo "MSGSPLIT: Language: $(1) Filter: $$(MESSAGES_FILTER)"
	$$(Q)$$(MKDIR) -p $$(MESSAGES_TARGET)/$(1)
	$$(Q)$$(RM) $$@
	$$(Q)$$(TOOLROOT)/split-messages -l $(1) -p $$(MESSAGES_FILTER) -f messages -o $$@ -z $$<

CLEAN_MESSAGES += $$(MESSAGES_TARGET)/$(1)/Messages
MESSAGES += $$(MESSAGES_TARGET)/$(1)/Messages

endef

# generate the message file rules
$(eval $(foreach LANG,$(MESSAGES_LANGUAGES), \
	$(call split_messages,$(LANG))))

clean-messages:
	$(VQ)echo "   CLEAN: $(CLEAN_MESSAGES)"
	$(Q)$(RM) $(CLEAN_MESSAGES)
CLEANS += clean-messages


# ----------------------------------------------------------------------------
# Source file setup
# ----------------------------------------------------------------------------

# Force exapnsion of source file list
SOURCES := $(SOURCES)

ifeq ($(SOURCES),)
$(error Unable to build NetSurf, could not determine set of sources to build)
endif

OBJECTS := $(sort $(addprefix $(OBJROOT)/,$(subst /,_,$(patsubst %.c,%.o,$(patsubst %.cpp,%.o,$(patsubst %.m,%.o,$(patsubst %.s,%.o,$(SOURCES))))))))

# Include directory flags
IFLAGS = $(addprefix -I,$(INCLUDE_DIRS))

$(EXETARGET): $(OBJECTS) $(RESOURCES) $(MESSAGES) tools/linktrace-to-depfile.pl
	$(VQ)echo "    LINK: $(EXETARGET)"
ifneq ($(TARGET)$(SUBTARGET),riscos-elf)
	$(Q)$(CC) -o $(EXETARGET) $(OBJECTS) $(LDFLAGS) > $(DEPROOT)/link-raw.d
else
	$(Q)$(CXX) -o $(EXETARGET:,ff8=,e1f) $(OBJECTS) $(LDFLAGS) > $(DEPROOT)/link-raw.d
	$(Q)$(ELF2AIF) $(EXETARGET:,ff8=,e1f) $(EXETARGET)
	$(Q)$(RM) $(EXETARGET:,ff8=,e1f)
endif
	$(VQ)echo "LINKDEPS: $(EXETARGET)"
	$(Q)echo -n "$(EXETARGET) $(DEPROOT)/link.d: " > $(DEPROOT)/link.d
	$(Q)$(PERL) tools/linktrace-to-depfile.pl < $(DEPROOT)/link-raw.d >> $(DEPROOT)/link.d
ifeq ($(NETSURF_STRIP_BINARY),YES)
	$(VQ)echo "   STRIP: $(EXETARGET)"
	$(Q)$(STRIP) $(EXETARGET)
endif
ifeq ($(TARGET),beos)
	$(VQ)echo "    XRES: $(EXETARGET)"
	$(Q)$(BEOS_XRES) -o $(EXETARGET) $(RSRC_BEOS)
	$(VQ)echo "  SETVER: $(EXETARGET)"
	$(Q)$(BEOS_SETVER) $(EXETARGET) \
                -app $(VERSION_MAJ) $(VERSION_MIN) 0 d 0 \
                -short "NetSurf $(VERSION_FULL)" \
                -long "NetSurf $(VERSION_FULL) Â© 2003 - 2016 The NetSurf Developers"
	$(VQ)echo " MIMESET: $(EXETARGET)"
	$(Q)$(BEOS_MIMESET) $(EXETARGET)
endif

clean-target:
	$(VQ)echo "   CLEAN: $(EXETARGET)"
	$(Q)$(RM) $(EXETARGET)
CLEANS += clean-target


clean-builddir:
	$(VQ)echo "   CLEAN: $(OBJROOT)"
	$(Q)$(RM) -r $(OBJROOT)
CLEANS += clean-builddir


.PHONY: all-program

all-program: $(EXETARGET) $(POSTEXES)

.SUFFIXES:

DEPFILES :=
# Now some macros which build the make system

# 1 = Source file
# 2 = dep filename, no prefix
# 3 = obj filename, no prefix
define dependency_generate_c
DEPFILES += $(2)

endef

# 1 = Source file
# 2 = dep filename, no prefix
# 3 = obj filename, no prefix
define dependency_generate_s
DEPFILES += $(2)

endef

# 1 = Source file
# 2 = obj filename, no prefix
# 3 = dep filename, no prefix
ifeq ($(CC_MAJOR),2)
# simpler deps tracking for gcc2...
define compile_target_c
$$(OBJROOT)/$(2): $(1) $$(OBJROOT)/created $$(DEPROOT)/created
	$$(VQ)echo "     DEP: $(1)"
	$$(Q)$$(RM) $$(DEPROOT)/$(3)
	$$(Q)$$(CC) $$(IFLAGS) $$(CFLAGS) -MM  \
		    $(1) | sed 's,^.*:,$$(DEPROOT)/$(3) $$(OBJROOT)/$(2):,' \
		    > $$(DEPROOT)/$(3)
	$$(VQ)echo " COMPILE: $(1)"
	$$(Q)$$(RM) $$(OBJROOT)/$(2)
	$$(Q)$$(CC) $$(COMMON_WARNFLAGS) $$(CWARNFLAGS) $$(IFLAGS) $$(CFLAGS) $(CFLAGS_ENV) -o $$(OBJROOT)/$(2) -c $(1)

endef
else
define compile_target_c
$$(OBJROOT)/$(2): $(1) $$(OBJROOT)/created $$(DEPROOT)/created
	$$(VQ)echo " COMPILE: $(1)"
	$$(Q)$$(RM) $$(DEPROOT)/$(3)
	$$(Q)$$(RM) $$(OBJROOT)/$(2)
	$$(Q)$$(CC) $$(COMMON_WARNFLAGS) $$(CWARNFLAGS) $$(IFLAGS) $$(CFLAGS) $(CFLAGS_ENV) \
		    -MMD -MT '$$(DEPROOT)/$(3) $$(OBJROOT)/$(2)' \
		    -MF $$(DEPROOT)/$(3) -o $$(OBJROOT)/$(2) -c $(1)

endef
endif

define compile_target_cpp
$$(OBJROOT)/$(2): $(1) $$(OBJROOT)/created $$(DEPROOT)/created
	$$(VQ)echo "     DEP: $(1)"
	$$(Q)$$(RM) $$(DEPROOT)/$(3)
	$$(Q)$$(CC) $$(IFLAGS) $$(CXXFLAGS) $$(COMMON_WARNFLAGS) $$(CXXWARNFLAGS) -MM  \
		    $(1) | sed 's,^.*:,$$(DEPROOT)/$(3) $$(OBJROOT)/$(2):,' \
		    > $$(DEPROOT)/$(3)
	$$(VQ)echo " COMPILE: $(1)"
	$$(Q)$$(RM) $$(OBJROOT)/$(2)
	$$(Q)$$(CXX) $$(COMMON_WARNFLAGS) $$(CXXWARNFLAGS) $$(IFLAGS) $$(CXXFLAGS) $(CXXFLAGS_ENV) -o $$(OBJROOT)/$(2) -c $(1)

endef

# 1 = Source file
# 2 = obj filename, no prefix
# 3 = dep filename, no prefix
define compile_target_s
$$(OBJROOT)/$(2): $(1) $$(OBJROOT)/created $$(DEPROOT)/created
	$$(VQ)echo "ASSEMBLE: $(1)"
	$$(Q)$$(RM) $$(DEPROOT)/$(3)
	$$(Q)$$(RM) $$(OBJROOT)/$(2)
	$$(Q)$$(CC) $$(ASFLAGS) -MMD -MT '$$(DEPROOT)/$(3) $$(OBJROOT)/$(2)' \
		    -MF $$(DEPROOT)/$(3) -o $$(OBJROOT)/$(2) -c $(1)

endef

# Rules to construct dep lines for each object...
$(eval $(foreach SOURCE,$(filter %.c,$(SOURCES)), \
	$(call dependency_generate_c,$(SOURCE),$(subst /,_,$(SOURCE:.c=.d)),$(subst /,_,$(SOURCE:.c=.o)))))

$(eval $(foreach SOURCE,$(filter %.cpp,$(SOURCES)), \
	$(call dependency_generate_c,$(SOURCE),$(subst /,_,$(SOURCE:.cpp=.d)),$(subst /,_,$(SOURCE:.cpp=.o)))))

$(eval $(foreach SOURCE,$(filter %.m,$(SOURCES)), \
	$(call dependency_generate_c,$(SOURCE),$(subst /,_,$(SOURCE:.m=.d)),$(subst /,_,$(SOURCE:.m=.o)))))

# Cannot currently generate dep files for S files because they're objasm
# when we move to gas format, we will be able to.

#$(eval $(foreach SOURCE,$(filter %.s,$(SOURCES)), \
#	$(call dependency_generate_s,$(SOURCE),$(subst /,_,$(SOURCE:.s=.d)),$(subst /,_,$(SOURCE:.s=.o)))))

ifeq ($(filter $(MAKECMDGOALS),clean test coverage),)
-include $(sort $(addprefix $(DEPROOT)/,$(DEPFILES)))
-include $(DEPROOT)/link.d
endif

# And rules to build the objects themselves...

$(eval $(foreach SOURCE,$(filter %.c,$(SOURCES)), \
	$(call compile_target_c,$(SOURCE),$(subst /,_,$(SOURCE:.c=.o)),$(subst /,_,$(SOURCE:.c=.d)))))

$(eval $(foreach SOURCE,$(filter %.cpp,$(SOURCES)), \
	$(call compile_target_cpp,$(SOURCE),$(subst /,_,$(SOURCE:.cpp=.o)),$(subst /,_,$(SOURCE:.cpp=.d)))))

$(eval $(foreach SOURCE,$(filter %.m,$(SOURCES)), \
	$(call compile_target_c,$(SOURCE),$(subst /,_,$(SOURCE:.m=.o)),$(subst /,_,$(SOURCE:.m=.d)))))

$(eval $(foreach SOURCE,$(filter %.s,$(SOURCES)), \
	$(call compile_target_s,$(SOURCE),$(subst /,_,$(SOURCE:.s=.o)),$(subst /,_,$(SOURCE:.s=.d)))))

# ----------------------------------------------------------------------------
# Test setup
# ----------------------------------------------------------------------------

include test/Makefile


# ----------------------------------------------------------------------------
# Clean setup
# ----------------------------------------------------------------------------

.PHONY: clean

clean: $(CLEANS)


# ----------------------------------------------------------------------------
# build distribution package
# ----------------------------------------------------------------------------

.PHONY: package-$(TARGET) package

package: all-program package-$(TARGET)


# ----------------------------------------------------------------------------
# local install on the host system
# ----------------------------------------------------------------------------

.PHONY: install install-$(TARGET)

install: all-program install-$(TARGET)


# ----------------------------------------------------------------------------
# Documentation build
# ----------------------------------------------------------------------------

.PHONY: docs

docs: docs/Doxyfile
	doxygen $<


# ----------------------------------------------------------------------------
# Transifex message processing
# ----------------------------------------------------------------------------

.PHONY: messages-split-tfx messages-fetch-tfx messages-import-tfx

# split fat messages into properties files suitable for uploading to transifex
messages-split-tfx:
	for splitlang in $(FAT_LANGUAGES);do perl ./utils/split-messages.pl -l $${splitlang} -f transifex -p any -o Messages.any.$${splitlang}.tfx resources/FatMessages;done

# download property files from transifex
messages-fetch-tfx:
	for splitlang in $(FAT_LANGUAGES);do $(RM) Messages.any.$${splitlang}.tfx ; perl ./utils/fetch-transifex.pl -w insecure -l $${splitlang} -o Messages.any.$${splitlang}.tfx ;done

# merge property files into fat messages
messages-import-tfx: messages-fetch-tfx
	for tfxlang in $(FAT_LANGUAGES);do perl ./utils/import-messages.pl -l $${tfxlang} -p any -f transifex -o resources/FatMessages -i resources/FatMessages -I Messages.any.$${tfxlang}.tfx ; $(RM) Messages.any.$${tfxlang}.tfx; done








netsurf-vince/pdf/Makefile.config.example

#
# NetSurf build configuration example
#
#
# To configure NetSurf's build options create a Makefile.config file. This is
# an example Makefile.config.
#
# To see the available config options, look at Makefile.defaults, but make any
# alterations in your Makefile.config

### To enable/disable PNG support, uncomment the appropriate line below.
# override NETSURF_USE_PNG := YES
# override NETSURF_USE_PNG := NO

### To enable/disable SVGTiny support, uncomment the appropriate line below.
# override NETSURF_USE_NSSVG := YES
# override NETSURF_USE_NSSVG := NO

### To enable/disable RSVG support, uncomment the appropriate line below.
# override NETSURF_USE_RSVG := YES
# override NETSURF_USE_RSVG := NO

### To enable/disable BMP support, uncomment the appropriate line below.
# override NETSURF_USE_BMP := YES
# override NETSURF_USE_BMP := NO

### To make the framebuffer front end use freetype for text, uncomment the
### following line
# override NETSURF_FB_FONTLIB := freetype

### To disable JavaScript support, uncomment the appropriate line below.
# override NETSURF_USE_DUKTAPE := NO

### To change flags to javascript binding generator
# GBFLAGS:=-g

### To enable ASAN and UBSAN support in builds regardless of target
# override NETSURF_USE_SANITIZER := YES

### If you're using the sanitizers and you want it to stop on failure...
# override NETSURF_RECOVER_SANITIZERS := NO

### To change the compiled in log level, alter this.
# Valid options are: DEEPDEBUG, DEBUG, VERBOSE, INFO, WARNING, ERROR, CRITICAL
# override NETSURF_LOG_LEVEL := DEBUG

### To change the compiled in default log, change this
# override NETSURF_BUILTIN_LOG_FILTER := "(level:WARNING || cat:jserrors)"

### To change the compiled in *verbose* log, change this
# override NETSURF_BUILTIN_VERBOSE_FILTER := "(level:VERBOSE || cat:jserrors)"
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#
# NetSurf default build setup
#
#
# | WARNING: You should NOT be editing this file.
# |
# |          If you want to configure your build, create a 'Makefile.config'
# |          file with 'override' statements to override the settings here.
# |          Follow the example in 'Makefile.config.example'.
#
#
# This file should be treated as INVIOLATE and only altered to alter
# the defaults by a core developer. If you wish to configure the build
# of NetSurf then instead please create a file called Makefile.config
# and simply override the statements you require in that.  Remember
# that Makefile.config cannot override the TARGET. That must be set on
# the commandline. i.e. 'make TARGET=framebuffer' However
# Makefile.config can use the TARGET variable to control what to set
# the configuration options to.
#
# Some of these options support an 'AUTO' option, as well as YES and NO.
# When an option is set to AUTO, the Makefile will attempt to detect if that
# feature is available, enabling it if possible.
#
# Options marked "highly recommended" have a severe impact on NetSurf's
# use as a web browser and should be set to YES unless there is a particularly
# good reason not to.
#

# ----------------------------------------------------------------------------
# Options relating to all versions of NetSurf
# ----------------------------------------------------------------------------

# Enable NetSurf's use of libcurl for fetching over http(s)
# Valid options: YES, NO, AUTO				  (highly recommended)
NETSURF_USE_CURL := YES

# Enable NetSurf's use of openssl for processing certificates
# Valid options: YES, NO, AUTO
NETSURF_USE_OPENSSL := AUTO

# Enable NetSurf's use of libnsbmp for displaying BMPs and ICOs
# Valid options: YES, NO, AUTO
NETSURF_USE_BMP := AUTO

# Enable NetSurf's use of libnsgif for displaying GIFs
# Valid options: YES, NO, AUTO				  (highly recommended)
NETSURF_USE_GIF := AUTO

# Enable NetSurf's use of libjpeg for displaying JPEGs
# Valid options: YES, NO				  (highly recommended)
NETSURF_USE_JPEG := YES

# Enable NetSurf's use of libpng for displaying PNGs.
# Valid options: YES, NO, AUTO	                          (highly recommended)
NETSURF_USE_PNG := AUTO

# Enable NetSurf's use of gstreamer for displaying videos
# Valid options: YES, NO
NETSURF_USE_VIDEO := NO

# Enable NetSurf's use of libwebp for displaying WEBPs.
# Valid options: YES, NO, AUTO
NETSURF_USE_WEBP := AUTO

# Enable NetSurf's use of duktape for javascript
# Valid options: YES, NO
NETSURF_USE_DUKTAPE := YES

# Enable the use of netsurf integrated pdf viewing
# Valid options: YES, NO, AUTO
NETSURF_USE_NSPDF := AUTO

# Enable the use of the Public suffix library to detect supercookies
# Valid options: YES, NO, AUTO	                          (highly recommended)
NETSURF_USE_NSPSL := AUTO

# Enable use of filtered logging library
# Valid options: YES, NO, AUTO	                          (highly recommended)
NETSURF_USE_NSLOG := AUTO
# The minimum logging level *compiled* into netsurf
# Valid options are: DEEPDEBUG, DEBUG, VERBOSE, INFO, WARNING, ERROR, CRITICAL
NETSURF_LOG_LEVEL := VERBOSE
# The log filter set during log initialisation before options are available
NETSURF_BUILTIN_LOG_FILTER := "(level:WARNING || cat:jserrors)"
# The log filter set during log initialisation before options are available
# if the logging level is set to verbose
NETSURF_BUILTIN_VERBOSE_FILTER := "(level:VERBOSE || cat:jserrors)"

# Force using glibc internal iconv implementation instead of external libiconv
# Valid options: YES, NO
NETSURF_USE_LIBICONV_PLUG := YES

# Enable use of utf8proc for international domain name processing
# Valid options: YES, NO, AUTO	                          (highly recommended)
NETSURF_USE_UTF8PROC := YES

# Enable stripping the NetSurf binary
# Valid options: YES, NO
NETSURF_STRIP_BINARY := NO

# Template used for constructing the User Agent: string.  The first two
# replacements are major/minor version, next is OS.
# Please don't be tempted to mention Mozilla here!  Let's let that lie die.
NETSURF_UA_FORMAT_STRING := "NetSurf/%d.%d (%s)"

# Default home page, if one is not defined by the user.  Note that this
# option does not apply to the RISC OS version, as it has its own local
# home page, and it can be changed by editing the end of gui_init2() in
# riscos/gui.c
NETSURF_HOMEPAGE := "about:welcome"

# Enable building the source object cache filesystem based backing store.
# implementation.
# Valid options: YES, NO
NETSURF_FS_BACKING_STORE := NO

# Enable the ASAN and UBSAN flags regardless of targets
NETSURF_USE_SANITIZERS := NO
# But recover after sanitizer failure
NETSURF_RECOVER_SANITIZERS := YES

# Initial CFLAGS. Optimisation level etc. tend to be target specific.
CFLAGS :=

# Initial CXXFLAGS. Optimisation level etc. tend to be target specific.
CXXFLAGS :=

# Default installation/execution prefix
PREFIX ?= /usr/local


# ----------------------------------------------------------------------------
# Option overrides determined by HOST relating to all versions of NetSurf
# ----------------------------------------------------------------------------

# Configuration overrides for Mac OS X
ifeq ($(HOST),macosx)
    NETSURF_USE_LIBICONV_PLUG := NO
    NETSURF_USE_HARU_PDF := NO
endif

# Configuration overrides for OpenBSD
ifeq ($(HOST),OpenBSD)
    NETSURF_USE_LIBICONV_PLUG := NO
    NETSURF_USE_HARU_PDF := NO
endif

# Configuration overrides for FreeBSD
ifeq ($(HOST),FreeBSD)
    NETSURF_USE_LIBICONV_PLUG := NO
    NETSURF_USE_HARU_PDF := NO
endif


# ----------------------------------------------------------------------------
# Option overrides determined by specific TARGET
# ----------------------------------------------------------------------------
-include frontends/$(TARGET)/Makefile.defaults


# ----------------------------------------------------------------------------
# Detect double inclusion
# ----------------------------------------------------------------------------
ifneq ($(MAKEFILE_DEFAULTS_FINISHED),)
$(error Makefile.defaults has been double-included.  If you did something utterly brain-dead such as copying Makefile.defaults to Makefile.config then you deserve all the pain you can imagine.  Do NOT do that.  Why not read the comments at the top of Makefile.defaults.  They are there to help you, you numpty)
endif
MAKEFILE_DEFAULTS_FINISHED=yes
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NetSurf
=======

This document should help point you at various useful bits of information.


Building NetSurf
----------------

Read the [Quick Start](docs/quick-start.md) document for instructions.


Creating a new port
-------------------

Look at the existing front ends for example implementations.
The framebuffer front end is simplest and most self-contained.
Also, you can [contact the developers](http://www.netsurf-browser.org/contact/)
for help.


Further documentation
---------------------

* [Developer documentation](http://www.netsurf-browser.org/developers/)
* [Developer wiki](http://wiki.netsurf-browser.org/Documentation/)
* [Code style guide](http://www.netsurf-browser.org/developers/StyleGuide.pdf)
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# Content sources

S_CONTENT :=			\
	content.c		\
	content_factory.c	\
	fetch.c			\
	hlcache.c		\
	llcache.c		\
	mimesniff.c		\
	textsearch.c		\
	urldb.c			\
	no_backing_store.c

# Make filesystem backing store available
ifeq ($(NETSURF_FS_BACKING_STORE),YES)
	S_CONTENT += fs_backing_store.c
endif


# Content fetcher sources
include content/fetchers/Makefile

S_FETCHERS := $(addprefix content/,$(S_FETCHERS))

# Content handler sources
include content/handlers/Makefile

S_CONTENT := $(addprefix content/,$(S_CONTENT))
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/*
 * Copyright 2014 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Low-level source data cache backing store interface.
 */

#ifndef NETSURF_CONTENT_LLCACHE_PRIVATE_H_
#define NETSURF_CONTENT_LLCACHE_PRIVATE_H_

#include "content/llcache.h"

/** storage control flags */
enum backing_store_flags {
	/** no special processing */
	BACKING_STORE_NONE = 0,
	/** data is metadata */
	BACKING_STORE_META = 1,
};

/**
 * low level cache backing store operation table
 *
 * The low level cache (source objects) has the capability to make
 * objects and their metadata (headers etc) persistent by writing to a
 * backing store using these operations.
 */
struct gui_llcache_table {
	/**
	 * Initialise the backing store.
	 *
	 * @param parameters to configure backing store.
	 * @return NSERROR_OK on success or error code on failure.
	 */
	nserror (*initialise)(const struct llcache_store_parameters *parameters);

	/**
	 * Finalise the backing store.
	 *
	 * @return NSERROR_OK on success or error code on failure.
	 */
	nserror (*finalise)(void);

	/**
	 * Place an object in the backing store.
	 *
	 * The object is placed in the persistent store and may be
	 *  retrieved with the fetch method.
	 *
	 * The backing store will take a reference to the
	 *  passed data, subsequently the caller should explicitly
	 *  release the allocation using the release method and not
	 *  free the data itself.
	 *
	 * The caller may not assume that the persistent storage has
	 *  been completely written on return.
	 *
	 * @param[in] url The url is used as the unique primary key for the data.
	 * @param[in] flags The flags to control how the object is stored.
	 * @param[in] data The objects data.
	 * @param[in] datalen The length of the \a data.
	 * @return NSERROR_OK on success or error code on failure.
	 */
	nserror (*store)(struct nsurl *url, enum backing_store_flags flags,
			 uint8_t *data, const size_t datalen);

	/**
	 * Retrieve an object from the backing store.
	 *
	 * The backing store will manage its own memory and the
	 * allocations returned in \a data *must* not be altered.
	 *
	 * The caller must assume nothing about the backing store
	 *  allocated buffers and the storage and *must* be freed by
	 *  calling the release method.
	 *
	 * @param[in] url The url is used as the unique primary key for the data.
	 * @param[in] flags The flags to control how the object is retrieved.
	 * @param[out] data The retrieved objects data.
	 * @param[out] datalen The length of the \a data retrieved.
	 * @return NSERROR_OK on success or error code on failure.
	 */
	nserror (*fetch)(struct nsurl *url, enum backing_store_flags flags,
			 uint8_t **data, size_t *datalen);

	/**
	 * release a previously fetched or stored memory object.
	 *
	 * @param url The url is used as the unique primary key to invalidate.
	 * @param[in] flags The flags to control how the object data is released.
	 * @return NSERROR_OK on success or error code on failure.
	 */
	nserror (*release)(struct nsurl *url, enum backing_store_flags flags);

	/**
	 * Invalidate a source object from the backing store.
	 *
	 * The entry (if present in the backing store) must no longer
	 * be returned as a result to the fetch or meta operations.
	 *
	 * If the entry had data allocated it will be released.
	 *
	 * @param url The url is used as the unique primary key to invalidate.
	 * @return NSERROR_OK on success or error code on failure.
	 */
	nserror (*invalidate)(struct nsurl *url);

};

extern struct gui_llcache_table* null_llcache_table;
extern struct gui_llcache_table* filesystem_llcache_table;

#endif







netsurf-vince/pdf/content/content.c

/*
 * Copyright 2005-2007 James Bursa <bursa@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.	 See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Content handling implementation.
 */

#include <stdint.h>
#include <stdlib.h>
#include <string.h>
#include <nsutils/time.h>

#include "netsurf/inttypes.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "utils/corestrings.h"
#include "netsurf/browser_window.h"
#include "netsurf/bitmap.h"
#include "netsurf/content.h"
#include "desktop/knockout.h"

#include "content/content_protected.h"
#include "content/textsearch.h"
#include "content/content_debug.h"
#include "content/hlcache.h"
#include "content/urldb.h"

#define URL_FMT_SPC "%.140s"

const char * const content_status_name[] = {
	"LOADING",
	"READY",
	"DONE",
	"ERROR"
};


/**
 * All data has arrived, convert for display.
 *
 * Calls the convert function for the content.
 *
 * - If the conversion succeeds, but there is still some processing required
 *   (eg. loading images), the content gets status CONTENT_STATUS_READY, and a
 *   CONTENT_MSG_READY is sent to all users.
 * - If the conversion succeeds and is complete, the content gets status
 *   CONTENT_STATUS_DONE, and CONTENT_MSG_READY then CONTENT_MSG_DONE are sent.
 * - If the conversion fails, CONTENT_MSG_ERROR is sent. The content will soon
 *   be destroyed and must no longer be used.
 */
static void content_convert(struct content *c)
{
	assert(c);
	assert(c->status == CONTENT_STATUS_LOADING ||
	       c->status == CONTENT_STATUS_ERROR);

	if (c->status != CONTENT_STATUS_LOADING)
		return;

	if (c->locked == true)
		return;

	NSLOG(netsurf, INFO, "content "URL_FMT_SPC" (%p)",
	      nsurl_access_log(llcache_handle_get_url(c->llcache)), c);

	if (c->handler->data_complete != NULL) {
		c->locked = true;
		if (c->handler->data_complete(c) == false) {
			content_set_error(c);
		}
		/* Conversion to the READY state will unlock the content */
	} else {
		content_set_ready(c);
		content_set_done(c);
	}
}


/**
 * Handler for low-level cache events
 *
 * \param llcache  Low-level cache handle
 * \param event	   Event details
 * \param pw	   Pointer to our context
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static nserror
content_llcache_callback(llcache_handle *llcache,
			 const llcache_event *event, void *pw)
{
	struct content *c = pw;
	union content_msg_data msg_data;
	nserror error = NSERROR_OK;

	switch (event->type) {
	case LLCACHE_EVENT_GOT_CERTS:
		/* Will never happen: handled in hlcache */
		break;
	case LLCACHE_EVENT_HAD_HEADERS:
		/* Will never happen: handled in hlcache */
		break;
	case LLCACHE_EVENT_HAD_DATA:
		if (c->handler->process_data != NULL) {
			if (c->handler->process_data(c,
						     (const char *) event->data.data.buf,
						     event->data.data.len) == false) {
				llcache_handle_abort(c->llcache);
				c->status = CONTENT_STATUS_ERROR;
				/** \todo It's not clear what error this is */
				error = NSERROR_NOMEM;
			}
		}
		break;
	case LLCACHE_EVENT_DONE:
		{
			size_t source_size;

			(void) llcache_handle_get_source_data(llcache, &source_size);

			content_set_status(c, messages_get("Processing"));
			msg_data.explicit_status_text = NULL;
			content_broadcast(c, CONTENT_MSG_STATUS, &msg_data);

			content_convert(c);
		}
		break;
	case LLCACHE_EVENT_ERROR:
		/** \todo Error page? */
		c->status = CONTENT_STATUS_ERROR;
		msg_data.errordata.errorcode = event->data.error.code;
		msg_data.errordata.errormsg = event->data.error.msg;
		content_broadcast(c, CONTENT_MSG_ERROR, &msg_data);
		break;
	case LLCACHE_EVENT_PROGRESS:
		content_set_status(c, event->data.progress_msg);
		msg_data.explicit_status_text = NULL;
		content_broadcast(c, CONTENT_MSG_STATUS, &msg_data);
		break;
	case LLCACHE_EVENT_REDIRECT:
		msg_data.redirect.from = event->data.redirect.from;
		msg_data.redirect.to = event->data.redirect.to;
		content_broadcast(c, CONTENT_MSG_REDIRECT, &msg_data);
		break;
	}

	return error;
}


/**
 * update content status message
 *
 * \param c the content to update.
 */
static void content_update_status(struct content *c)
{
	if (c->status == CONTENT_STATUS_LOADING ||
	    c->status == CONTENT_STATUS_READY) {
		/* Not done yet */
		snprintf(c->status_message, sizeof (c->status_message),
			 "%s%s%s", messages_get("Fetching"),
			 c->sub_status[0] != '\0' ? ", " : " ",
			 c->sub_status);
	} else {
		snprintf(c->status_message, sizeof (c->status_message),
			 "%s (%.1fs)", messages_get("Done"),
			 (float) c->time / 1000);
	}
}


/* exported interface documented in content/protected.h */
nserror
content__init(struct content *c,
	      const content_handler *handler,
	      lwc_string *imime_type,
	      const struct http_parameter *params,
	      llcache_handle *llcache,
	      const char *fallback_charset,
	      bool quirks)
{
	struct content_user *user_sentinel;
	nserror error;

	NSLOG(netsurf, INFO, "url "URL_FMT_SPC" -> %p",
	      nsurl_access_log(llcache_handle_get_url(llcache)), c);

	user_sentinel = calloc(1, sizeof(struct content_user));
	if (user_sentinel == NULL) {
		return NSERROR_NOMEM;
	}

	if (fallback_charset != NULL) {
		c->fallback_charset = strdup(fallback_charset);
		if (c->fallback_charset == NULL) {
			free(user_sentinel);
			return NSERROR_NOMEM;
		}
	}

	c->llcache = llcache;
	c->mime_type = lwc_string_ref(imime_type);
	c->handler = handler;
	c->status = CONTENT_STATUS_LOADING;
	c->width = 0;
	c->height = 0;
	c->available_width = 0;
	c->available_height = 0;
	c->quirks = quirks;
	c->refresh = 0;
	nsu_getmonotonic_ms(&c->time);
	c->size = 0;
	c->title = NULL;
	c->active = 0;
	user_sentinel->callback = NULL;
	user_sentinel->pw = NULL;
	user_sentinel->next = NULL;
	c->user_list = user_sentinel;
	c->sub_status[0] = 0;
	c->locked = false;
	c->total_size = 0;
	c->http_code = 0;

	c->textsearch.string = NULL;
	c->textsearch.context = NULL;

	content_set_status(c, messages_get("Loading"));

	/* Finally, claim low-level cache events */
	error = llcache_handle_change_callback(llcache,
					       content_llcache_callback, c);
	if (error != NSERROR_OK) {
		lwc_string_unref(c->mime_type);
		return error;
	}

	return NSERROR_OK;
}


/* exported interface documented in content/content.h */
bool content_can_reformat(hlcache_handle *h)
{
	struct content *c = hlcache_handle_get_content(h);

	if (c == NULL)
		return false;

	return (c->handler->reformat != NULL);
}


/* exported interface documented in content/protected.h */
void content_set_status(struct content *c, const char *status_message)
{
	size_t len = strlen(status_message);

	if (len >= sizeof(c->sub_status)) {
		len = sizeof(c->sub_status) - 1;
	}
	memcpy(c->sub_status, status_message, len);
	c->sub_status[len] = '\0';

	content_update_status(c);
}


/* exported interface documented in content/protected.h */
void content_set_ready(struct content *c)
{
	/* The content must be locked at this point, as it can only
	 * become READY after conversion. */
	assert(c->locked);
	c->locked = false;

	c->status = CONTENT_STATUS_READY;
	content_update_status(c);
	content_broadcast(c, CONTENT_MSG_READY, NULL);
}


/* exported interface documented in content/protected.h */
void content_set_done(struct content *c)
{
	uint64_t now_ms;

	nsu_getmonotonic_ms(&now_ms);

	c->status = CONTENT_STATUS_DONE;
	c->time = now_ms - c->time;
	content_update_status(c);
	content_broadcast(c, CONTENT_MSG_DONE, NULL);
}


/* exported interface documented in content/protected.h */
void content_set_error(struct content *c)
{
	c->locked = false;
	c->status = CONTENT_STATUS_ERROR;
}


/* exported interface documented in content/content.h */
void content_reformat(hlcache_handle *h, bool background,
		      int width, int height)
{
	content__reformat(hlcache_handle_get_content(h), background,
			  width, height);
}


/* exported interface documented in content/protected.h */
void
content__reformat(struct content *c, bool background, int width, int height)
{
	union content_msg_data data;
	assert(c != 0);
	assert(c->status == CONTENT_STATUS_READY ||
	       c->status == CONTENT_STATUS_DONE);
	assert(c->locked == false);

	c->available_width = width;
	c->available_height = height;
	if (c->handler->reformat != NULL) {

		c->locked = true;
		c->handler->reformat(c, width, height);
		c->locked = false;

		data.background = background;
		content_broadcast(c, CONTENT_MSG_REFORMAT, &data);
	}
}


/* exported interface documented in content/content.h */
void content_destroy(struct content *c)
{
	struct content_rfc5988_link *link;

	assert(c);
	NSLOG(netsurf, INFO, "content %p %s", c,
	      nsurl_access_log(llcache_handle_get_url(c->llcache)));
	assert(c->locked == false);

	if (c->handler->destroy != NULL)
		c->handler->destroy(c);

	llcache_handle_release(c->llcache);
	c->llcache = NULL;

	lwc_string_unref(c->mime_type);

	/* release metadata links */
	link = c->links;
	while (link != NULL) {
		link = content__free_rfc5988_link(link);
	}

	/* free the user list */
	if (c->user_list != NULL) {
		free(c->user_list);
	}

	/* free the title */
	if (c->title != NULL) {
		free(c->title);
	}

	/* free the fallback characterset */
	if (c->fallback_charset != NULL) {
		free(c->fallback_charset);
	}

	free(c);
}


/* exported interface documented in content/content.h */
void
content_mouse_track(hlcache_handle *h,
		    struct browser_window *bw,
		    browser_mouse_state mouse,
		    int x, int y)
{
	struct content *c = hlcache_handle_get_content(h);
	assert(c != NULL);

	if (c->handler->mouse_track != NULL) {
		c->handler->mouse_track(c, bw, mouse, x, y);
	} else {
		union content_msg_data msg_data;
		msg_data.pointer = BROWSER_POINTER_AUTO;
		content_broadcast(c, CONTENT_MSG_POINTER, &msg_data);
	}


	return;
}


/* exported interface documented in content/content.h */
void
content_mouse_action(hlcache_handle *h,
		     struct browser_window *bw,
		     browser_mouse_state mouse,
		     int x, int y)
{
	struct content *c = hlcache_handle_get_content(h);
	assert(c != NULL);

	if (c->handler->mouse_action != NULL)
		c->handler->mouse_action(c, bw, mouse, x, y);

	return;
}


/* exported interface documented in content/content.h */
bool content_keypress(struct hlcache_handle *h, uint32_t key)
{
	struct content *c = hlcache_handle_get_content(h);
	assert(c != NULL);

	if (c->handler->keypress != NULL)
		return c->handler->keypress(c, key);

	return false;
}


/* exported interface documented in content/content.h */
void content_request_redraw(struct hlcache_handle *h,
			    int x, int y, int width, int height)
{
	content__request_redraw(hlcache_handle_get_content(h),
				x, y, width, height);
}


/* exported interface, documented in content/protected.h */
void content__request_redraw(struct content *c,
			     int x, int y, int width, int height)
{
	union content_msg_data data;

	if (c == NULL)
		return;

	data.redraw.x = x;
	data.redraw.y = y;
	data.redraw.width = width;
	data.redraw.height = height;

	content_broadcast(c, CONTENT_MSG_REDRAW, &data);
}


/* exported interface, documented in content/content.h */
bool content_exec(struct hlcache_handle *h, const char *src, size_t srclen)
{
	struct content *c = hlcache_handle_get_content(h);

	assert(c != NULL);

	if (c->locked) {
		/* Not safe to do stuff */
		NSLOG(netsurf, DEEPDEBUG, "Unable to exec, content locked");
		return false;
	}

	if (c->handler->exec == NULL) {
		/* Can't exec something on this content */
		NSLOG(netsurf, DEEPDEBUG, "Unable to exec, no exec function");
		return false;
	}

	return c->handler->exec(c, src, srclen);
}


/* exported interface, documented in content/content.h */
bool content_saw_insecure_objects(struct hlcache_handle *h)
{
	struct content *c = hlcache_handle_get_content(h);
	struct nsurl *url = hlcache_handle_get_url(h);
	lwc_string *scheme = nsurl_get_component(url, NSURL_SCHEME);
	bool match;

	/* Is this an internal scheme? If so, we trust here and stop */
	if ((lwc_string_isequal(scheme, corestring_lwc_about,
				&match) == lwc_error_ok &&
	     (match == true)) ||
	    (lwc_string_isequal(scheme, corestring_lwc_data,
				&match) == lwc_error_ok &&
	     (match == true)) ||
	    (lwc_string_isequal(scheme, corestring_lwc_resource,
				&match) == lwc_error_ok &&
	     (match == true)) ||
	    /* Our internal x-ns-css scheme is secure */
	    (lwc_string_isequal(scheme, corestring_lwc_x_ns_css,
				&match) == lwc_error_ok &&
	     (match == true)) ||
	    /* We also treat file: as "not insecure" here */
	    (lwc_string_isequal(scheme, corestring_lwc_file,
				&match) == lwc_error_ok &&
	     (match == true))) {
		/* No insecurity to find */
		lwc_string_unref(scheme);
		return false;
	}

	/* Okay, not internal, am *I* secure? */
	if ((lwc_string_isequal(scheme, corestring_lwc_https,
				&match) == lwc_error_ok)
	    && (match == false)) {
		/* I did see something insecure -- ME! */
		lwc_string_unref(scheme);
		return true;
	}

	lwc_string_unref(scheme);
	/* I am supposed to be secure, but was I overridden */
	if (urldb_get_cert_permissions(url)) {
		/* I was https:// but I was overridden, that's no good */
		return true;
	}

	/* Otherwise try and chain through the handler */
	if (c != NULL && c->handler->saw_insecure_objects != NULL) {
		return c->handler->saw_insecure_objects(c);
	}

	/* If we can't see insecure objects, we can't see them */
	return false;
}


/* exported interface, documented in content/content.h */
bool
content_redraw(hlcache_handle *h,
	       struct content_redraw_data *data,
	       const struct rect *clip,
	       const struct redraw_context *ctx)
{
	struct content *c = hlcache_handle_get_content(h);

	assert(c != NULL);

	if (c->locked) {
		/* not safe to attempt redraw */
		return true;
	}

	/* ensure we have a redrawable content */
	if (c->handler->redraw == NULL) {
		return true;
	}

	return c->handler->redraw(c, data, clip, ctx);
}


/* exported interface, documented in content/content.h */
bool
content_scaled_redraw(struct hlcache_handle *h,
		      int width, int height,
		      const struct redraw_context *ctx)
{
	struct content *c = hlcache_handle_get_content(h);
	struct redraw_context new_ctx = *ctx;
	struct rect clip;
	struct content_redraw_data data;
	bool plot_ok = true;

	assert(c != NULL);

	/* ensure it is safe to attempt redraw */
	if (c->locked) {
		return true;
	}

	/* ensure we have a redrawable content */
	if (c->handler->redraw == NULL) {
		return true;
	}

	NSLOG(netsurf, INFO, "Content %p %dx%d ctx:%p", c, width, height, ctx);

	if (ctx->plot->option_knockout) {
		knockout_plot_start(ctx, &new_ctx);
	}

	/* Set clip rectangle to required thumbnail size */
	clip.x0 = 0;
	clip.y0 = 0;
	clip.x1 = width;
	clip.y1 = height;

	new_ctx.plot->clip(&new_ctx, &clip);

	/* Plot white background */
	plot_ok &= (new_ctx.plot->rectangle(&new_ctx,
					    plot_style_fill_white,
					    &clip) == NSERROR_OK);

	/* Set up content redraw data */
	data.x = 0;
	data.y = 0;
	data.width = width;
	data.height = height;

	data.background_colour = 0xFFFFFF;
	data.repeat_x = false;
	data.repeat_y = false;

	/* Find the scale factor to use if the content has a width */
	if (c->width) {
		data.scale = (float)width / (float)c->width;
	} else {
		data.scale = 1.0;
	}

	/* Render the content */
	plot_ok &= c->handler->redraw(c, &data, &clip, &new_ctx);

	if (ctx->plot->option_knockout) {
		knockout_plot_end(ctx);
	}

	return plot_ok;
}


/* exported interface documented in content/content.h */
bool
content_add_user(struct content *c,
		 void (*callback)(
				  struct content *c,
				  content_msg msg,
				  const union content_msg_data *data,
				  void *pw),
		 void *pw)
{
	struct content_user *user;

	NSLOG(netsurf, INFO, "content "URL_FMT_SPC" (%p), user %p %p",
	      nsurl_access_log(llcache_handle_get_url(c->llcache)),
	      c, callback, pw);
	user = malloc(sizeof(struct content_user));
	if (!user)
		return false;
	user->callback = callback;
	user->pw = pw;
	user->next = c->user_list->next;
	c->user_list->next = user;

	if (c->handler->add_user != NULL)
		c->handler->add_user(c);

	return true;
}


/* exported interface documented in content/content.h */
void
content_remove_user(struct content *c,
		    void (*callback)(
				     struct content *c,
				     content_msg msg,
				     const union content_msg_data *data,
				     void *pw),
		    void *pw)
{
	struct content_user *user, *next;
	NSLOG(netsurf, INFO, "content "URL_FMT_SPC" (%p), user %p %p",
	      nsurl_access_log(llcache_handle_get_url(c->llcache)),
	      c, callback, pw);

	/* user_list starts with a sentinel */
	for (user = c->user_list; user->next != 0 &&
		     !(user->next->callback == callback &&
		       user->next->pw == pw); user = user->next)
		;
	if (user->next == 0) {
		NSLOG(netsurf, INFO, "user not found in list");
		assert(0);
		return;
	}

	if (c->handler->remove_user != NULL)
		c->handler->remove_user(c);

	next = user->next;
	user->next = next->next;
	free(next);
}


/* exported interface documented in content/content.h */
uint32_t content_count_users(struct content *c)
{
	struct content_user *user;
	uint32_t counter = 0;

	assert(c != NULL);

	for (user = c->user_list; user != NULL; user = user->next)
		counter += 1;

	assert(counter > 0);

	return counter - 1; /* Subtract 1 for the sentinel */
}


/* exported interface documented in content/content.h */
bool content_matches_quirks(struct content *c, bool quirks)
{
	if (c->handler->matches_quirks == NULL)
		return true;

	return c->handler->matches_quirks(c, quirks);
}


/* exported interface documented in content/content.h */
bool content_is_shareable(struct content *c)
{
	return c->handler->no_share == false;
}


/* exported interface documented in content/protected.h */
void content_broadcast(struct content *c, content_msg msg,
		       const union content_msg_data *data)
{
	struct content_user *user, *next;
	assert(c);

	NSLOG(netsurf, DEEPDEBUG, "%p -> msg:%d", c, msg);
	for (user = c->user_list->next; user != 0; user = next) {
		next = user->next;  /* user may be destroyed during callback */
		if (user->callback != 0)
			user->callback(c, msg, data, user->pw);
	}
}


/* exported interface documented in content_protected.h */
void
content_broadcast_error(struct content *c, nserror errorcode, const char *msg)
{
	struct content_user *user, *next;
	union content_msg_data data;

	assert(c);

	data.errordata.errorcode = errorcode;
	data.errordata.errormsg = msg;

	for (user = c->user_list->next; user != 0; user = next) {
		next = user->next;  /* user may be destroyed during callback */
		if (user->callback != 0) {
			user->callback(c, CONTENT_MSG_ERROR,
				       &data, user->pw);
		}
	}
}


/* exported interface, documented in content/content.h */
nserror
content_open(hlcache_handle *h,
	     struct browser_window *bw,
	     struct content *page,
	     struct object_params *params)
{
	struct content *c;
	nserror res;

	c = hlcache_handle_get_content(h);
	assert(c != 0);
	NSLOG(netsurf, INFO, "content %p %s", c,
	      nsurl_access_log(llcache_handle_get_url(c->llcache)));
	if (c->handler->open != NULL) {
		res = c->handler->open(c, bw, page, params);
	} else {
		res = NSERROR_OK;
	}
	return res;
}


/* exported interface, documented in content/content.h */
nserror content_close(hlcache_handle *h)
{
	struct content *c;
	nserror res;

	c = hlcache_handle_get_content(h);
	if (c == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	if ((c->status != CONTENT_STATUS_READY) &&
	    (c->status != CONTENT_STATUS_DONE)) {
		/* status is not read or done so nothing to do */
		return NSERROR_INVALID;
	}

	NSLOG(netsurf, INFO, "content %p %s", c,
	      nsurl_access_log(llcache_handle_get_url(c->llcache)));

	if (c->textsearch.context != NULL) {
		content_textsearch_destroy(c->textsearch.context);
		c->textsearch.context = NULL;
	}

	if (c->handler->close != NULL) {
		res = c->handler->close(c);
	} else {
		res = NSERROR_OK;
	}
	return res;
}


/* exported interface, documented in content/content.h */
void content_clear_selection(hlcache_handle *h)
{
	struct content *c = hlcache_handle_get_content(h);
	assert(c != 0);

	if (c->handler->get_selection != NULL)
		c->handler->clear_selection(c);
}


/* exported interface, documented in content/content.h */
char * content_get_selection(hlcache_handle *h)
{
	struct content *c = hlcache_handle_get_content(h);
	assert(c != 0);

	if (c->handler->get_selection != NULL)
		return c->handler->get_selection(c);
	else
		return NULL;
}


/* exported interface documented in content/content.h */
nserror
content_get_contextual_content(struct hlcache_handle *h,
			       int x, int y,
			       struct browser_window_features *data)
{
	struct content *c = hlcache_handle_get_content(h);
	assert(c != 0);

	if (c->handler->get_contextual_content != NULL) {
		return c->handler->get_contextual_content(c, x, y, data);
	}

	data->object = h;
	return NSERROR_OK;
}


/* exported interface, documented in content/content.h */
bool
content_scroll_at_point(struct hlcache_handle *h,
			int x, int y,
			int scrx, int scry)
{
	struct content *c = hlcache_handle_get_content(h);
	assert(c != 0);

	if (c->handler->scroll_at_point != NULL)
		return c->handler->scroll_at_point(c, x, y, scrx, scry);

	return false;
}


/* exported interface, documented in content/content.h */
bool
content_drop_file_at_point(struct hlcache_handle *h,
			   int x, int y,
			   char *file)
{
	struct content *c = hlcache_handle_get_content(h);
	assert(c != 0);

	if (c->handler->drop_file_at_point != NULL)
		return c->handler->drop_file_at_point(c, x, y, file);

	return false;
}


/* exported interface documented in content/content.h */
nserror
content_debug_dump(struct hlcache_handle *h, FILE *f, enum content_debug op)
{
	struct content *c = hlcache_handle_get_content(h);
	assert(c != 0);

	if (c->handler->debug_dump == NULL) {
		return NSERROR_NOT_IMPLEMENTED;
	}

	return c->handler->debug_dump(c, f, op);
}


/* exported interface documented in content/content.h */
nserror content_debug(struct hlcache_handle *h, enum content_debug op)
{
	struct content *c = hlcache_handle_get_content(h);

	if (c == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	if (c->handler->debug == NULL) {
		return NSERROR_NOT_IMPLEMENTED;
	}

	return c->handler->debug(c, op);
}


/* exported interface documented in content/content.h */
struct content_rfc5988_link *
content_find_rfc5988_link(hlcache_handle *h, lwc_string *rel)
{
	struct content *c = hlcache_handle_get_content(h);
	struct content_rfc5988_link *link = c->links;
	bool rel_match = false;

	while (link != NULL) {
		if (lwc_string_caseless_isequal(link->rel, rel,
						&rel_match) == lwc_error_ok && rel_match) {
			break;
		}
		link = link->next;
	}
	return link;
}


/* exported interface documented in content/protected.h */
struct content_rfc5988_link *
content__free_rfc5988_link(struct content_rfc5988_link *link)
{
	struct content_rfc5988_link *next;

	next = link->next;

	lwc_string_unref(link->rel);
	nsurl_unref(link->href);
	if (link->hreflang != NULL) {
		lwc_string_unref(link->hreflang);
	}
	if (link->type != NULL) {
		lwc_string_unref(link->type);
	}
	if (link->media != NULL) {
		lwc_string_unref(link->media);
	}
	if (link->sizes != NULL) {
		lwc_string_unref(link->sizes);
	}
	free(link);

	return next;
}


/* exported interface documented in content/protected.h */
bool
content__add_rfc5988_link(struct content *c,
			  const struct content_rfc5988_link *link)
{
	struct content_rfc5988_link *newlink;
	union content_msg_data msg_data;

	/* a link relation must be present for it to be a link */
	if (link->rel == NULL) {
		return false;
	}

	/* a link href must be present for it to be a link */
	if (link->href == NULL) {
		return false;
	}

	newlink = calloc(1, sizeof(struct content_rfc5988_link));
	if (newlink == NULL) {
		return false;
	}

	/* copy values */
	newlink->rel = lwc_string_ref(link->rel);
	newlink->href = nsurl_ref(link->href);
	if (link->hreflang != NULL) {
		newlink->hreflang = lwc_string_ref(link->hreflang);
	}
	if (link->type != NULL) {
		newlink->type = lwc_string_ref(link->type);
	}
	if (link->media != NULL) {
		newlink->media = lwc_string_ref(link->media);
	}
	if (link->sizes != NULL) {
		newlink->sizes = lwc_string_ref(link->sizes);
	}

	/* add to metadata link to list */
	newlink->next = c->links;
	c->links = newlink;

	/* broadcast the data */
	msg_data.rfc5988_link = newlink;
	content_broadcast(c, CONTENT_MSG_LINK, &msg_data);

	return true;
}


/* exported interface documented in content/content.h */
nsurl *content_get_url(struct content *c)
{
	if (c == NULL)
		return NULL;

	return llcache_handle_get_url(c->llcache);
}


/* exported interface documented in content/content.h */
content_type content_get_type(hlcache_handle *h)
{
	struct content *c = hlcache_handle_get_content(h);

	if (c == NULL)
		return CONTENT_NONE;

	return c->handler->type();
}


/* exported interface documented in content/content.h */
lwc_string *content_get_mime_type(hlcache_handle *h)
{
	return content__get_mime_type(hlcache_handle_get_content(h));
}


/* exported interface documented in content/content_protected.h */
lwc_string *content__get_mime_type(struct content *c)
{
	if (c == NULL)
		return NULL;

	return lwc_string_ref(c->mime_type);
}


/* exported interface documented in content/content_protected.h */
bool content__set_title(struct content *c, const char *title)
{
	char *new_title = strdup(title);
	if (new_title == NULL)
		return false;

	if (c->title != NULL)
		free(c->title);

	c->title = new_title;

	return true;
}


/* exported interface documented in content/content.h */
const char *content_get_title(hlcache_handle *h)
{
	return content__get_title(hlcache_handle_get_content(h));
}


/* exported interface documented in content/content_protected.h */
const char *content__get_title(struct content *c)
{
	if (c == NULL)
		return NULL;

	return c->title != NULL ? c->title :
		nsurl_access(llcache_handle_get_url(c->llcache));
}


/* exported interface documented in content/content.h */
content_status content_get_status(hlcache_handle *h)
{
	return content__get_status(hlcache_handle_get_content(h));
}


/* exported interface documented in content/content_protected.h */
content_status content__get_status(struct content *c)
{
	if (c == NULL)
		return CONTENT_STATUS_ERROR;

	return c->status;
}


/* exported interface documented in content/content.h */
const char *content_get_status_message(hlcache_handle *h)
{
	return content__get_status_message(hlcache_handle_get_content(h));
}


/* exported interface documented in content/content_protected.h */
const char *content__get_status_message(struct content *c)
{
	if (c == NULL)
		return NULL;

	return c->status_message;
}


/* exported interface documented in content/content.h */
int content_get_width(hlcache_handle *h)
{
	return content__get_width(hlcache_handle_get_content(h));
}


/* exported interface documented in content/content_protected.h */
int content__get_width(struct content *c)
{
	if (c == NULL)
		return 0;

	return c->width;
}


/* exported interface documented in content/content.h */
int content_get_height(hlcache_handle *h)
{
	return content__get_height(hlcache_handle_get_content(h));
}


/* exported interface documented in content/content_protected.h */
int content__get_height(struct content *c)
{
	if (c == NULL)
		return 0;

	return c->height;
}


/* exported interface documented in content/content.h */
int content_get_available_width(hlcache_handle *h)
{
	return content__get_available_width(hlcache_handle_get_content(h));
}


/* exported interface documented in content/content_protected.h */
int content__get_available_width(struct content *c)
{
	if (c == NULL)
		return 0;

	return c->available_width;
}


/* exported interface documented in content/content.h */
const uint8_t *content_get_source_data(hlcache_handle *h, size_t *size)
{
	return content__get_source_data(hlcache_handle_get_content(h), size);
}


/* exported interface documented in content/content_protected.h */
const uint8_t *content__get_source_data(struct content *c, size_t *size)
{
	assert(size != NULL);

	/** \todo check if the content check should be an assert */
	if (c == NULL)
		return NULL;

	return llcache_handle_get_source_data(c->llcache, size);
}


/* exported interface documented in content/content.h */
void content_invalidate_reuse_data(hlcache_handle *h)
{
	content__invalidate_reuse_data(hlcache_handle_get_content(h));
}


/* exported interface documented in content/content_protected.h */
void content__invalidate_reuse_data(struct content *c)
{
	if (c == NULL || c->llcache == NULL)
		return;

	/* Invalidate low-level cache data */
	llcache_handle_invalidate_cache_data(c->llcache);
}


/* exported interface documented in content/content.h */
nsurl *content_get_refresh_url(hlcache_handle *h)
{
	return content__get_refresh_url(hlcache_handle_get_content(h));
}


/* exported interface documented in content/content_protected.h */
nsurl *content__get_refresh_url(struct content *c)
{
	if (c == NULL)
		return NULL;

	return c->refresh;
}


/* exported interface documented in content/content.h */
struct bitmap *content_get_bitmap(hlcache_handle *h)
{
	return content__get_bitmap(hlcache_handle_get_content(h));
}


/* exported interface documented in content/content_protected.h */
struct bitmap *content__get_bitmap(struct content *c)
{
	struct bitmap *bitmap = NULL;

	if ((c != NULL) &&
	    (c->handler != NULL) &&
	    (c->handler->type != NULL) &&
	    (c->handler->type() == CONTENT_IMAGE) &&
	    (c->handler->get_internal != NULL) ) {
		bitmap = c->handler->get_internal(c, NULL);
	}

	return bitmap;
}


/* exported interface documented in content/content.h */
bool content_get_opaque(hlcache_handle *h)
{
	return content__get_opaque(hlcache_handle_get_content(h));
}


/* exported interface documented in content/content_protected.h */
bool content__get_opaque(struct content *c)
{
	if ((c != NULL) &&
	    (c->handler != NULL) &&
	    (c->handler->is_opaque != NULL)) {
		return c->handler->is_opaque(c);
	}

	return false;
}


/* exported interface documented in content/content.h */
bool content_get_quirks(hlcache_handle *h)
{
	struct content *c = hlcache_handle_get_content(h);

	if (c == NULL)
		return false;

	return c->quirks;
}


/* exported interface documented in content/content.h */
const char *
content_get_encoding(hlcache_handle *h, enum content_encoding_type op)
{
	return content__get_encoding(hlcache_handle_get_content(h), op);
}


/* exported interface documented in content/content_protected.h */
const char *
content__get_encoding(struct content *c, enum content_encoding_type op)
{
	const char *encoding = NULL;

	if ((c != NULL) &&
	    (c->handler != NULL) &&
	    (c->handler->get_encoding != NULL) ) {
		encoding = c->handler->get_encoding(c, op);
	}

	return encoding;
}


/* exported interface documented in content/content.h */
bool content_is_locked(hlcache_handle *h)
{
	return content__is_locked(hlcache_handle_get_content(h));
}


/* exported interface documented in content/content_protected.h */
bool content__is_locked(struct content *c)
{
	return c->locked;
}


/* exported interface documented in content/content.h */
const llcache_handle *content_get_llcache_handle(struct content *c)
{
	if (c == NULL)
		return NULL;

	return c->llcache;
}


/* exported interface documented in content/protected.h */
struct content *content_clone(struct content *c)
{
	struct content *nc;
	nserror error;

	error = c->handler->clone(c, &nc);
	if (error != NSERROR_OK)
		return NULL;

	return nc;
};


/* exported interface documented in content/protected.h */
nserror content__clone(const struct content *c, struct content *nc)
{
	nserror error;

	error = llcache_handle_clone(c->llcache, &(nc->llcache));
	if (error != NSERROR_OK) {
		return error;
	}

	llcache_handle_change_callback(nc->llcache,
				       content_llcache_callback, nc);

	nc->mime_type = lwc_string_ref(c->mime_type);
	nc->handler = c->handler;

	nc->status = c->status;

	nc->width = c->width;
	nc->height = c->height;
	nc->available_width = c->available_width;
	nc->quirks = c->quirks;

	if (c->fallback_charset != NULL) {
		nc->fallback_charset = strdup(c->fallback_charset);
		if (nc->fallback_charset == NULL) {
			return NSERROR_NOMEM;
		}
	}

	if (c->refresh != NULL) {
		nc->refresh = nsurl_ref(c->refresh);
		if (nc->refresh == NULL) {
			return NSERROR_NOMEM;
		}
	}

	nc->time = c->time;
	nc->reformat_time = c->reformat_time;
	nc->size = c->size;

	if (c->title != NULL) {
		nc->title = strdup(c->title);
		if (nc->title == NULL) {
			return NSERROR_NOMEM;
		}
	}

	nc->active = c->active;

	nc->user_list = calloc(1, sizeof(struct content_user));
	if (nc->user_list == NULL) {
		return NSERROR_NOMEM;
	}

	memcpy(&(nc->status_message), &(c->status_message), 120);
	memcpy(&(nc->sub_status), &(c->sub_status), 80);

	nc->locked = c->locked;
	nc->total_size = c->total_size;
	nc->http_code = c->http_code;

	return NSERROR_OK;
}


/* exported interface documented in content/content.h */
nserror content_abort(struct content *c)
{
	NSLOG(netsurf, INFO, "Aborting %p", c);

	if (c->handler->stop != NULL)
		c->handler->stop(c);

	/* And for now, abort our llcache object */
	return llcache_handle_abort(c->llcache);
}







netsurf-vince/pdf/content/content.h

/*
 * Copyright 2005-2007 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2003 Philip Pemberton <philpem@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Content handling interface.
 *
 * The content functions manipulate struct contents, which correspond to URLs.
 */

#ifndef NETSURF_CONTENT_CONTENT_H_
#define NETSURF_CONTENT_CONTENT_H_

#include <libwapcaplet/libwapcaplet.h>

#include "netsurf/content_type.h"
#include "netsurf/mouse.h" /* mouse state enums */
#include "netsurf/console.h" /* console state and flags enums */

struct browser_window;
struct browser_window_features;
struct content;
struct llcache_handle;
struct hlcache_handle;
struct object_params;
struct rect;
struct redraw_context;
struct cert_chain;


/** RFC5988 metadata link */
struct content_rfc5988_link {
	struct content_rfc5988_link *next; /**< next rfc5988_link in list */

	lwc_string *rel; /**< the link relationship - must be present */
	struct nsurl *href; /**< the link href - must be present */
	lwc_string *hreflang;
	lwc_string *type;
	lwc_string *media;
	lwc_string *sizes;
};

/** Extra data for some content_msg messages. */
union content_msg_data {
	/**
	 * CONTENT_MSG_LOG - Information for logging
	 */
	struct {
		/** The source of the logging */
		browser_window_console_source src;
		/** The message to log */
		const char *msg;
		/** The length of that message */
		size_t msglen;
		/** The flags of the logging */
		browser_window_console_flags flags;
	} log;

	/**
	 * CONTENT_MSG_SSL_CERTS - The certificate chain from the
	 *   underlying fetch
	 */
	const struct cert_chain *chain;

	/**
	 * CONTENT_MSG_ERROR - Error from content or underlying fetch
	 */
	struct {
		/**
		 * The error code to convey meaning
		 */
		nserror errorcode;
		/**
		 * The message.  if NSERROR_UNKNOWN then this is the direct
		 *   message, otherwise is some kind of metadata (e.g. a
		 *   message name or somesuch) but always a null terminated
		 *   string.
		 */
		const char *errormsg;
	} errordata;

	/**
	 * CONTENT_MSG_REDIRECT - Redirect info
	 */
	struct {
		struct nsurl *from;	/**< Redirect origin */
		struct nsurl *to;	/**< Redirect target */
	} redirect;		/**< Fetch URL redirect occured */

	/**
	 * CONTENT_MSG_REDRAW - Area of content which needs redrawing
	 */
	struct {
		int x, y, width, height;
	} redraw;

	/**
	 * CONTENT_MSG_REFRESH - Minimum delay
	 */
	int delay;

	/**
	 * CONTENT_MSG_REFORMAT - Reformat should not cause a redraw
	 */
	bool background;

	/**
	 * CONTENT_MSG_STATUS - Status message update.  If NULL, the
	 * content's internal status text has been updated, and
	 * listener should use content_get_status_message()
	 */
	const char *explicit_status_text;

	/**
	 * CONTENT_MSG_DOWNLOAD - Low-level cache handle
	 */
	struct llcache_handle *download;

	/**
	 * CONTENT_MSG_RFC5988_LINK - rfc5988 link data
	 */
	struct content_rfc5988_link *rfc5988_link;

	/**
	 * CONTENT_MSG_GETTHREAD - Javascript context (thread)
	 */
	struct jsthread **jsthread;

	/**
	 * CONTENT_MSG_GETDIMS - Get the viewport dimensions
	 */
	struct {
		/** \todo Consider getting screen_width, screen_height too. */
		unsigned *viewport_width;
		unsigned *viewport_height;
	} getdims;

	/**
	 * CONTENT_MSG_SCROLL - Part of content to scroll to show
	 */
	struct {
		/*
		 * if true, scroll to show area given by (x0, y0) and (x1,y1).
		 * if false, scroll point (x0, y0) to top left of viewport
		 */
		bool area;
		int x0, y0;
		int x1, y1;
	} scroll;

	/**
	 * CONTENT_MSG_DRAGSAVE - Drag save a content
	 */
	struct {
		enum {
			CONTENT_SAVE_ORIG,
			CONTENT_SAVE_NATIVE,
			CONTENT_SAVE_COMPLETE,
			CONTENT_SAVE_SOURCE
		} type;
		 /** if NULL, save the content generating the message */
		struct hlcache_handle *content;
	} dragsave;

	/**
	 * CONTENT_MSG_SAVELINK - Save a URL
	 */
	struct {
		struct nsurl *url;
		const char *title;
	} savelink;

	/**
	 * CONTENT_MSG_POINTER - Mouse pointer to set
	 */
	browser_pointer_shape pointer;

	/**
	 * CONTENT_MSG_SELECTION - Selection made or cleared
	 */
	struct {
		bool selection; /**< false for selection cleared */
		bool read_only;
	} selection;

	/**
	 * CONTENT_MSG_CARET - set caret position or, hide caret
	 */
	struct {
		enum {
			CONTENT_CARET_SET_POS,
			CONTENT_CARET_HIDE,
			CONTENT_CARET_REMOVE
		} type;
		struct {
			int x;				/**< Carret x-coord */
			int y;				/**< Carret y-coord */
			int height;			/**< Carret height */
			const struct rect *clip;	/**< Carret clip rect */
		} pos;			/**< With CONTENT_CARET_SET_POS */
	} caret;

	/**
	 * CONTENT_MSG_DRAG - Drag start or end
	 */
	struct {
		enum {
			CONTENT_DRAG_NONE,
			CONTENT_DRAG_SCROLL,
			CONTENT_DRAG_SELECTION
		} type;
		const struct rect *rect;
	} drag;

	/**
	 * CONTENT_MSG_SELECTMENU - Create select menu at pointer
	 */
	struct {
		struct form_control *gadget;
	} select_menu;

	/**
	 * CONTENT_MSG_GADGETCLICK - User clicked on a form gadget
	 */
	struct {
		struct form_control *gadget;
	} gadget_click;

	/**
	 * CONTENT_MSG_TEXTSEARCH - Free text search action
	 */
	struct {
		/**
		 * The type of text search operation
		 */
		enum {
		      /**
		       * Free text search find operation has started or finished
		       */
		      CONTENT_TEXTSEARCH_FIND,
		      /**
		       * Free text search match state has changed
		       */
		      CONTENT_TEXTSEARCH_MATCH,
		      /**
		       * Free text search back available state changed
		       */
		      CONTENT_TEXTSEARCH_BACK,
		      /**
		       * Free text search forward available state changed
		       */
		      CONTENT_TEXTSEARCH_FORWARD,
		      /**
		       * add a search query string to the recent searches
		       */
		      CONTENT_TEXTSEARCH_RECENT
		} type;
		/**
		 * context passed to browser_window_search()
		 */
		void *ctx;
		/**
		 * state for operation
		 */
		bool state;
		/**
		 * search string
		 */
		const char *string;
	} textsearch;

};


/**
 * Get whether a content can reformat
 *
 * \param h  content to check
 * \return whether the content can reformat
 */
bool content_can_reformat(struct hlcache_handle *h);

/**
 * Reformat to new size.
 *
 * Calls the reformat function for the content.
 */
void content_reformat(struct hlcache_handle *h, bool background,
		int width, int height);

/**
 * Request a redraw of an area of a content
 *
 * \param h	  high-level cache handle
 * \param x	  x co-ord of left edge
 * \param y	  y co-ord of top edge
 * \param width	  Width of rectangle
 * \param height  Height of rectangle
 */
void content_request_redraw(struct hlcache_handle *h,
		int x, int y, int width, int height);

/**
 * Handle mouse movements in a content window.
 *
 * \param  h	  Content handle
 * \param  bw	  browser window
 * \param  mouse  state of mouse buttons and modifier keys
 * \param  x	  coordinate of mouse
 * \param  y	  coordinate of mouse
 */
void content_mouse_track(struct hlcache_handle *h, struct browser_window *bw,
		browser_mouse_state mouse, int x, int y);

/**
 * Handle mouse clicks and movements in a content window.
 *
 * \param  h	  Content handle
 * \param  bw	  browser window
 * \param  mouse  state of mouse buttons and modifier keys
 * \param  x	  coordinate of mouse
 * \param  y	  coordinate of mouse
 *
 * This function handles both hovering and clicking. It is important that the
 * code path is identical (except that hovering doesn't carry out the action),
 * so that the status bar reflects exactly what will happen. Having separate
 * code paths opens the possibility that an attacker will make the status bar
 * show some harmless action where clicking will be harmful.
 */
void content_mouse_action(struct hlcache_handle *h, struct browser_window *bw,
		browser_mouse_state mouse, int x, int y);

/**
 * Handle keypresses.
 *
 * \param  h	Content handle
 * \param  key	The UCS4 character codepoint
 * \return true if key handled, false otherwise
 */
bool content_keypress(struct hlcache_handle *h, uint32_t key);


/**
 * A window containing the content has been opened.
 *
 * \param h	 handle to content that has been opened
 * \param bw	 browser window containing the content
 * \param page   content of type CONTENT_HTML containing h, or NULL if not an
 *		   object within a page
 * \param params object parameters, or NULL if not an object
 *
 * Calls the open function for the content.
 */
nserror content_open(struct hlcache_handle *h, struct browser_window *bw,
		struct content *page, struct object_params *params);

/**
 * The window containing the content has been closed.
 *
 * Calls the close function for the content.
 */
nserror content_close(struct hlcache_handle *h);

/**
 * Tell a content that any selection it has, or one of its objects
 * has, must be cleared.
 */
void content_clear_selection(struct hlcache_handle *h);

/**
 * Get a text selection from a content.  Ownership is passed to the caller,
 * who must free() it.
 */
char * content_get_selection(struct hlcache_handle *h);

/**
 * Get positional contextural information for a content.
 *
 * \param[in] h Handle to content to examine.
 * \param[in] x The x coordinate to examine.
 * \param[in] y The y coordinate to examine.
 * \param[out] data The context structure to fill in.
 */
nserror content_get_contextual_content(struct hlcache_handle *h,
		int x, int y, struct browser_window_features *data);

/**
 * scroll content at coordnate
 *
 * \param[in] h Handle to content to examine.
 * \param[in] x The x coordinate to examine.
 * \param[in] y The y coordinate to examine.
 */
bool content_scroll_at_point(struct hlcache_handle *h,
		int x, int y, int scrx, int scry);

/**
 * Drag and drop a file at coordinate
 *
 * \param[in] h Handle to content to examine.
 * \param[in] x The x coordinate to examine.
 * \param[in] y The y coordinate to examine.
 */
bool content_drop_file_at_point(struct hlcache_handle *h,
		int x, int y, char *file);


/**
 * Control debug con a content.
 *
 * \param h content handle to debug.
 * \param op Debug operation type.
 */
nserror content_debug(struct hlcache_handle *h, enum content_debug op);


/**
 * find link in content that matches the rel string.
 *
 * \param h handle to the content to retrieve tyoe of.
 * \param rel The string to match.
 * \return A matching rfc5988 link or NULL if none is found.
 *
 */
struct content_rfc5988_link *content_find_rfc5988_link(struct hlcache_handle *h, lwc_string *rel);


/**
 * Retrieve status of content
 *
 * \param h handle to the content to retrieve status from
 * \return Content status
 */
content_status content_get_status(struct hlcache_handle *h);


/**
 * Retrieve status of content
 *
 * \param c Content to retrieve status from.
 * \return Content status
 */
content_status content__get_status(struct content *c);


/**
 * Retrieve status message associated with content
 *
 * \param h handle to the content to retrieve status message from
 * \return Pointer to status message, or NULL if not found.
 */
const char *content_get_status_message(struct hlcache_handle *h);


/**
 * Retrieve available width of content
 *
 * \param h handle to the content to get available width of.
 * \return Available width of content.
 */
int content_get_available_width(struct hlcache_handle *h);


/**
 * Retrieve the refresh URL for a content
 *
 * \param h Content to retrieve refresh URL from
 * \return Pointer to URL, or NULL if none
 */
struct nsurl *content_get_refresh_url(struct hlcache_handle *h);


/**
 * Determine if a content is opaque from handle
 *
 * \param h high level cache handle to retrieve opacity from.
 * \return false if the content is not opaque or information is not
 *         known else true.
 */
bool content_get_opaque(struct hlcache_handle *h);


/**
 * Retrieve quirkiness of a content
 *
 * \param h Content to examine
 * \return True if content is quirky, false otherwise
 */
bool content_get_quirks(struct hlcache_handle *h);


/**
 * Return whether a content is currently locked
 *
 * \param h handle to the content.
 * \return true iff locked, else false
 */
bool content_is_locked(struct hlcache_handle *h);


/**
 * Execute some JavaScript code inside a content object.
 *
 * Runs the passed in JavaScript code in the content object's context.
 *
 * \param h The handle to the content
 * \param src The JavaScript source code
 * \param srclen The length of the source code
 * \return Whether the JS function was successfully injected into the content
 */
bool content_exec(struct hlcache_handle *h, const char *src, size_t srclen);

/**
 * Determine if the content referred to any insecure objects.
 *
 * Query the content to determine if any of its referred objects were loaded
 * in a manner not considered secure.  For a content to be recursively
 * secure it must only load over https and must not have certificate overrides
 * in place.
 *
 * \param h The handle to the content
 * \return Whether the content referred to any insecure objects
 */
bool content_saw_insecure_objects(struct hlcache_handle *h);

#endif







netsurf-vince/pdf/content/content_debug.h

/*
 * Copyright 2016 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Interface to content handling debug.
 */

#ifndef _NETSURF_CONTENT_CONTENT_DEBUG_H_
#define _NETSURF_CONTENT_CONTENT_DEBUG_H_

#include <stdio.h>

/**
 * Dump debug information to file.
 *
 * \param h content handle to debug.
 * \param f File to write output to.
 * \param op Debug operation type.
 */
nserror content_debug_dump(struct hlcache_handle *h, FILE *f, enum content_debug op);

#endif







netsurf-vince/pdf/content/content_factory.c

/*
 * Copyright 2011 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Content factory implementation
 */

#include <assert.h>
#include <stdlib.h>
#include <string.h>

#include "utils/http.h"

#include "content/content.h"
#include "content/content_factory.h"
#include "content/content_protected.h"
#include "content/llcache.h"

/**
 * Entry in list of content handlers
 */
typedef struct content_handler_entry {
	/** Next entry */
	struct content_handler_entry *next;

	/** MIME type handled by handler */
	lwc_string *mime_type;
	/** Content handler object */
	const content_handler *handler;
} content_handler_entry;

static content_handler_entry *content_handlers;

/**
 * Clean up after the content factory
 */
void content_factory_fini(void)
{
	content_handler_entry *victim;

	while (content_handlers != NULL) {
		victim = content_handlers;

		content_handlers = content_handlers->next;

		if (victim->handler->fini != NULL)
			victim->handler->fini();

		lwc_string_unref(victim->mime_type);

		free(victim);
	}
}

/**
 * Register a handler with the content factory
 *
 * \param mime_type  MIME type to handle
 * \param handler    Content handler for MIME type
 * \return NSERROR_OK on success, appropriate error otherwise
 *
 * \note Latest registration for a MIME type wins
 */
nserror content_factory_register_handler(const char *mime_type,
		const content_handler *handler)
{
	lwc_string *imime_type;
	lwc_error lerror;
	content_handler_entry *entry;
	bool match;

	lerror = lwc_intern_string(mime_type, strlen(mime_type), &imime_type);
	if (lerror != lwc_error_ok)
		return NSERROR_NOMEM;

	for (entry = content_handlers; entry != NULL; entry = entry->next) {
		if (lwc_string_caseless_isequal(imime_type, entry->mime_type,
				&match) == lwc_error_ok && match)
			break;
	}

	if (entry == NULL) {
		entry = malloc(sizeof(content_handler_entry));
		if (entry == NULL)
			return NSERROR_NOMEM;

		entry->next = content_handlers;
		content_handlers = entry;

		entry->mime_type = imime_type;
	} else {
		lwc_string_unref(imime_type);
	}

	entry->handler = handler;

	return NSERROR_OK;
}

/**
 * Find a handler for a MIME type.
 *
 * \param mime_type  MIME type to search for
 * \return Associated handler, or NULL if none
 */
static const content_handler *content_lookup(lwc_string *mime_type)
{
	content_handler_entry *entry;
	bool match;

	for (entry = content_handlers; entry != NULL; entry = entry->next) {
		if (lwc_string_caseless_isequal(mime_type, entry->mime_type,
					&match) == lwc_error_ok && match) {
			break;
		}
	}

	if (entry != NULL) {
		return entry->handler;
	}

	return NULL;
}

/**
 * Compute the generic content type for a MIME type
 *
 * \param mime_type  MIME type to consider
 * \return Generic content type
 */
content_type content_factory_type_from_mime_type(lwc_string *mime_type)
{
	const content_handler *handler;
	content_type type = CONTENT_NONE;

	handler = content_lookup(mime_type);
	if (handler != NULL) {
		type = handler->type();
	}

	return type;
}

/**
 * Create a content object
 *
 * \param llcache           Underlying source data handle
 * \param fallback_charset  Character set to fall back to if none specified
 * \param quirks            Quirkiness of containing document
 * \param effective_type    Effective MIME type of content
 * \return Pointer to content object, or NULL on failure
 */
struct content *content_factory_create_content(llcache_handle *llcache,
		const char *fallback_charset, bool quirks,
		lwc_string *effective_type)
{
	struct content *c;
	const char *content_type_header;
	const content_handler *handler;
	http_content_type *ct = NULL;
	nserror error;

	handler = content_lookup(effective_type);
	if (handler == NULL)
		return NULL;

	assert(handler->create != NULL);

	/* Use the parameters from the declared Content-Type header */
	content_type_header = 
			llcache_handle_get_header(llcache, "Content-Type");
	if (content_type_header != NULL) {
		/* We don't care if this fails */
		http_parse_content_type(content_type_header, &ct);
	}

	error = handler->create(handler, effective_type, 
			ct != NULL ? ct->parameters : NULL, 
			llcache, fallback_charset, quirks, 
			&c);

	if (ct != NULL)
		http_content_type_destroy(ct);

	if (error != NSERROR_OK)
		return NULL;

	return c;
}








netsurf-vince/pdf/content/content_factory.h

/*
 * Copyright 2011 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_CONTENT_CONTENT_FACTORY_H_
#define NETSURF_CONTENT_CONTENT_FACTORY_H_

#include <stdbool.h>

#include <libwapcaplet/libwapcaplet.h>

#include "netsurf/content_type.h"
#include "utils/errors.h"

#define CONTENT_FACTORY_REGISTER_TYPES(HNAME, HTYPELIST, HHANDLER)	\
									\
nserror HNAME##_init(void)						\
{									\
	uint32_t i;							\
	nserror error = NSERROR_OK;					\
									\
	for (i = 0; i < NOF_ELEMENTS(HTYPELIST); i++) {			\
		error = content_factory_register_handler(		\
			HTYPELIST[i],					\
			&HHANDLER);					\
		if (error != NSERROR_OK)				\
			break;						\
	}								\
									\
	return error;							\
}

struct content;
struct llcache_handle;
struct content_handler;

void content_factory_fini(void);

nserror content_factory_register_handler(const char *mime_type,
		const struct content_handler *handler);

struct content *content_factory_create_content(struct llcache_handle *llcache, 
		const char *fallback_charset, bool quirks,
		lwc_string *effective_type);

content_type content_factory_type_from_mime_type(lwc_string *mime_type);

#endif







netsurf-vince/pdf/content/content_protected.h

/*
 * Copyright 2005-2007 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2003 Philip Pemberton <philpem@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Protected interface to Content handling.
 *
 * The content functions manipulate struct contents, which correspond to URLs.
 */

#ifndef NETSURF_CONTENT_CONTENT_PROTECTED_H_
#define NETSURF_CONTENT_CONTENT_PROTECTED_H_

#include <stdio.h>
#include <libwapcaplet/libwapcaplet.h>

#include "netsurf/content_type.h"
#include "netsurf/mouse.h" /* mouse state enums */

struct nsurl;
struct content_redraw_data;
union content_msg_data;
struct http_parameter;
struct llcache_handle;
struct object_params;
struct content;
struct redraw_context;
struct rect;
struct browser_window;
struct browser_window_features;
struct textsearch_context;
struct box;
struct selection;
struct selection_string;

typedef struct content_handler content_handler;

/**
 * Content operation function table
 *
 * function table implementing a content type.
 */
struct content_handler {
	/**
	 * content handler finalisation
	 */
	void (*fini)(void);

	/**
	 * create a content
	 */
	nserror (*create)(const struct content_handler *handler,
                          lwc_string *imime_type,
                          const struct http_parameter *params,
                          struct llcache_handle *llcache,
                          const char *fallback_charset,
			  bool quirks,
                          struct content **c);

	/**
	 * ongoing fetch has received data
	 */
	bool (*process_data)(struct content *c, 
			     const char *data,
			     unsigned int size);

	/**
	 * fetcher has completed retrieving all the data
	 *
	 * \param c The completed content.
	 */
	bool (*data_complete)(struct content *c);

	void (*reformat)(struct content *c, int width, int height);
	void (*destroy)(struct content *c);
	void (*stop)(struct content *c);
	nserror (*mouse_track)(struct content *c, struct browser_window *bw,
			browser_mouse_state mouse, int x, int y);
	nserror (*mouse_action)(struct content *c, struct browser_window *bw,
			browser_mouse_state mouse, int x, int y);
	bool (*keypress)(struct content *c, uint32_t key);
	bool (*redraw)(struct content *c, struct content_redraw_data *data,
			const struct rect *clip,
			const struct redraw_context *ctx);
	nserror (*open)(struct content *c, struct browser_window *bw,
			struct content *page, struct object_params *params);
	nserror (*close)(struct content *c);
	void (*clear_selection)(struct content *c);
	char * (*get_selection)(struct content *c);
	nserror (*get_contextual_content)(struct content *c, int x, int y,
			struct browser_window_features *data);
	bool (*scroll_at_point)(struct content *c, int x, int y,
			int scrx, int scry);
	bool (*drop_file_at_point)(struct content *c, int x, int y,
			char *file);
	nserror (*debug_dump)(struct content *c, FILE *f, enum content_debug op);
	nserror (*debug)(struct content *c, enum content_debug op);
	nserror (*clone)(const struct content *old, struct content **newc);
	bool (*matches_quirks)(const struct content *c, bool quirks);
	const char *(*get_encoding)(const struct content *c, enum content_encoding_type op);
	content_type (*type)(void);
	void (*add_user)(struct content *c);
	void (*remove_user)(struct content *c);
	bool (*exec)(struct content *c, const char *src, size_t srclen);
	bool (*saw_insecure_objects)(struct content *c);

	/**
	 * content specific free text search find
	 */
	nserror (*textsearch_find)(struct content *c, struct textsearch_context *context, const char *pattern, int p_len, bool case_sens);

	/**
	 * get bounds of free text search match
	 */
	nserror (*textsearch_bounds)(struct content *c, unsigned start_idx, unsigned end_idx, struct box *start_ptr, struct box *end_ptr, struct rect *bounds_out);

	/**
	 * redraw an area of selected text
	 *
	 * The defined text selection will cause an area of the
	 *   content to be marked as invalid and hence redrawn.
	 *
	 * \param c The content being redrawn
	 * \param start_idx The start index of the text region to be redrawn
	 * \param end_idx The end index of teh text region to be redrawn
	 * \return NSERROR_OK on success else error code
	 */
	nserror (*textselection_redraw)(struct content *c, unsigned start_idx, unsigned end_idx);

	/**
	 * copy selected text into selection string possibly with formatting
	 */
	nserror (*textselection_copy)(struct content *c, unsigned start_idx, unsigned end_idx, struct selection_string *selstr);

	/**
	 * get maximum index of text section.
	 *
	 * \param[in] c The content to measure
	 * \param[out] end_idx pointer to value to recive result
	 * \return NSERROR_OK and \a end_idx updated else error code
	 */
	nserror (*textselection_get_end)(struct content *c, unsigned *end_idx);

        /**
	 * handler dependant content sensitive internal data interface.
	 */
	void *(*get_internal)(const struct content *c, void *context);

	/**
	 * are the content contents opaque.
	 *
	 * Determine if this content would obscure (not mix with) any background
	 *
	 * \param c The content to check
	 */
	bool (*is_opaque)(struct content *c);

	/**
	 * There must be one content per user for this type.
	 */
	bool no_share;
};

/**
 * Linked list of users of a content.
 */
struct content_user
{
	void (*callback)(
			struct content *c,
			content_msg msg,
			const union content_msg_data *data,
			void *pw);
	void *pw;

	struct content_user *next;
};

/**
 * Content which corresponds to a single URL.
 */
struct content {
	/**
	 * Low-level cache object
	 */
	struct llcache_handle *llcache;

	/**
	 * Original MIME type of data
	 */
	lwc_string *mime_type;

	/**
	 * Handler for content
	 */
	const struct content_handler *handler;

	/**
	 * Current status.
	 */
	content_status status;

	/**
	 * Width dimension, if applicable.
	 */
	int width;
	/**
	 * Height dimension, if applicable.
	 */
	int height;
	/**
	 * Viewport width.
	 */
	int available_width;
	/**
	 * Viewport height.
	 */
	int available_height;

	/**
	 * Content is in quirks mode
	 */
	bool quirks;
	/**
	 * Fallback charset, or NULL
	 */
	char *fallback_charset;

	/**
	 * URL for refresh request
	 */
	struct nsurl *refresh;

	/**
	 * list of metadata links
	 */
	struct content_rfc5988_link *links;

	/**
	 * Creation timestamp when LOADING or READY.  Total time in ms
	 * when DONE.
	 */
	uint64_t time;

	/**
	 * Earliest time to attempt a period reflow while fetching a
	 * page's objects.
	 */
	uint64_t reformat_time;

	/**
	 * Estimated size of all data associated with this content
	 */
	unsigned int size;
	/**
	 * Title for browser window.
	 */
	char *title;
	/**
	 * Number of child fetches or conversions currently in progress.
	 */
	unsigned int active;
	/**
	 * List of users.
	 */
	struct content_user *user_list;
	/**
	 * Full text for status bar.
	 */
	char status_message[120];
	/**
	 * Status of content.
	 */
	char sub_status[80];
	/**
	 * Content is being processed: data structures may be
	 * inconsistent and content must not be redrawn or modified.
	 */
	bool locked;

	/**
	 * Total data size, 0 if unknown.
	 */
	unsigned long total_size;
	/**
	 * HTTP status code, 0 if not HTTP.
	 */
	long http_code;

	/**
	 * Free text search state
	 */
	struct {
		char *string;
		struct textsearch_context *context;
	} textsearch;
};

extern const char * const content_type_name[];
extern const char * const content_status_name[];


/**
 * Initialise a new base content structure.
 *
 * \param c                 Content to initialise
 * \param handler           Content handler
 * \param imime_type        MIME type of content
 * \param params            HTTP parameters
 * \param llcache           Source data handle
 * \param fallback_charset  Fallback charset
 * \param quirks            Quirkiness of content
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror content__init(struct content *c, const struct content_handler *handler,
		lwc_string *imime_type, const struct http_parameter *params,
		struct llcache_handle *llcache, const char *fallback_charset,
		bool quirks);

/**
 * Clone a content's data members
 *
 * \param c   Content to clone
 * \param nc  Content to populate
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror content__clone(const struct content *c, struct content *nc);

/**
 * Put a content in status CONTENT_STATUS_READY and unlock the content.
 */
void content_set_ready(struct content *c);

/**
 * Put a content in status CONTENT_STATUS_DONE.
 */
void content_set_done(struct content *c);

/**
 * Put a content in status CONTENT_STATUS_ERROR and unlock the content.
 *
 * \note We expect the caller to broadcast an error report if needed.
 */
void content_set_error(struct content *c);

/**
 * Updates content with new status.
 *
 * The textual status contained in the content is updated with given string.
 *
 * \param c The content to set status in.
 * \param status_message new textual status
 */
void content_set_status(struct content *c, const char *status_message);

/**
 * Send a message to all users.
 */
void content_broadcast(struct content *c, content_msg msg, const union content_msg_data *data);

/**
 * Send an error message to all users.
 *
 * \param c The content whose users should be informed of an error
 * \param errorcode The nserror code to send
 * \param msg The error message to send alongside
 */
void content_broadcast_error(struct content *c, nserror errorcode, const char *msg);

/**
 * associate a metadata link with a content.
 *
 * \param c content to add link to
 * \param link The rfc5988 link to add
 */
bool content__add_rfc5988_link(struct content *c, const struct content_rfc5988_link *link);

/**
 * free a rfc5988 link
 *
 * \param link The link to free
 * \return The next link in the chain
 */
struct content_rfc5988_link *content__free_rfc5988_link(struct content_rfc5988_link *link);

/**
 * cause a content to be reformatted.
 *
 * \param c content to be reformatted
 * \param background perform reformat in background
 * \param width The available width to reformat content in
 * \param height The available height to reformat content in
 */
void content__reformat(struct content *c, bool background, int width, int height);

/**
 * Request a redraw of an area of a content
 *
 * \param c	  Content
 * \param x	  x co-ord of left edge
 * \param y	  y co-ord of top edge
 * \param width	  Width of rectangle
 * \param height  Height of rectangle
 */
void content__request_redraw(struct content *c, int x, int y, int width, int height);

/**
 * Retrieve mime-type of content
 *
 * \param c Content to retrieve mime-type of
 * \return Pointer to referenced mime-type, or NULL if not found.
 */
lwc_string *content__get_mime_type(struct content *c);

/**
 * Set title associated with content
 *
 * \param c Content to set title on.
 * \param title The new title to set.
 * \return true on sucess else false.
 */
bool content__set_title(struct content *c, const char *title);

/**
 * Retrieve title associated with content
 *
 * \param c Content to retrieve title from
 * \return Pointer to title, or NULL if not found.
 */
const char *content__get_title(struct content *c);

/**
 * Retrieve status message associated with content
 *
 * \param c Content to retrieve status message from
 * \return Pointer to status message, or NULL if not found.
 */
const char *content__get_status_message(struct content *c);

/**
 * Retrieve width of content
 *
 * \param c Content to retrieve width of
 * \return Content width
 */
int content__get_width(struct content *c);

/**
 * Retrieve height of content
 *
 * \param c Content to retrieve height of
 * \return Content height
 */
int content__get_height(struct content *c);

/**
 * Retrieve available width of content
 *
 * \param c content to get available width of.
 * \return Available width of content.
 */
int content__get_available_width(struct content *c);

/**
 * Retrieve source of content.
 *
 * \param c    Content to retrieve source of.
 * \param size Pointer to location to receive byte size of source.
 * \return Pointer to source data.
 */
const uint8_t *content__get_source_data(struct content *c, size_t *size);

/**
 * Invalidate content reuse data.
 *
 * causes subsequent requests for content URL to query server to
 * determine if content can be reused. This is required behaviour for
 * forced reloads etc.
 *
 * \param c Content to invalidate.
 */
void content__invalidate_reuse_data(struct content *c);

/**
 * Retrieve the refresh URL for a content
 *
 * \param c Content to retrieve refresh URL from
 * \return Pointer to URL or NULL if none
 */
struct nsurl *content__get_refresh_url(struct content *c);

/**
 * Retrieve the bitmap contained in an image content
 *
 * \param c Content to retrieve opacity from
 * \return Pointer to bitmap or NULL if none.
 */
struct bitmap *content__get_bitmap(struct content *c);

/**
 * Determine if a content is opaque
 *
 * \param c Content to retrieve opacity from
 * \return false if the content is not opaque or information is not
 *         known else true.
 */
bool content__get_opaque(struct content *c);

/**
 * Retrieve the encoding of a content
 *
 * \param c the content to examine the encoding of.
 * \param op encoding operation.
 * \return Pointer to content info or NULL if none.
 */
const char *content__get_encoding(struct content *c, enum content_encoding_type op);

/**
 * Return whether a content is currently locked
 *
 * \param c Content to test
 * \return true iff locked, else false
 */
bool content__is_locked(struct content *c);

/**
 * Destroy and free a content.
 *
 * Calls the destroy function for the content, and frees the structure.
 */
void content_destroy(struct content *c);

/**
 * Register a user for callbacks.
 *
 * \param c the content to register
 * \param callback the user callback function
 * \param pw callback private data
 * \return true on success, false otherwise on memory exhaustion
 *
 * The callback will be called when content_broadcast() is
 * called with the content.
 */
bool content_add_user(struct content *h,
		      void (*callback)(
				       struct content *c,
				       content_msg msg,
				       const union content_msg_data *data,
				       void *pw),
		      void *pw);

/**
 * Remove a callback user.
 *
 * The callback function and pw must be identical to those passed to
 * content_add_user().
 *
 * \param c Content to remove user from
 * \param callback passed when added
 * \param ctx Context passed when added
 */
void content_remove_user(struct content *c,
			 void (*callback)(
					  struct content *c,
					  content_msg msg,
					  const union content_msg_data *data,
					  void *pw),
			 void *ctx);


/**
 * Count users for the content.
 *
 * \param c Content to consider
 */
uint32_t content_count_users(struct content *c);


/**
 * Determine if quirks mode matches
 *
 * \param c Content to consider
 * \param quirks  Quirks mode to match
 * \return True if quirks match, false otherwise
 */
bool content_matches_quirks(struct content *c, bool quirks);

/**
 * Determine if a content is shareable
 *
 * \param c  Content to consider
 * \return True if content is shareable, false otherwise
 */
bool content_is_shareable(struct content *c);

/**
 * Retrieve the low-level cache handle for a content
 *
 * \note only used by hlcache
 *
 * \param c Content to retrieve from
 * \return Low-level cache handle
 */
const struct llcache_handle *content_get_llcache_handle(struct content *c);

/**
 * Retrieve URL associated with content
 *
 * \param c  Content to retrieve URL from
 * \return Pointer to URL, or NULL if not found.
 */
struct nsurl *content_get_url(struct content *c);

/**
 * Clone a content object in its current state.
 *
 * \param c  Content to clone
 * \return Clone of \a c
 */
struct content *content_clone(struct content *c);

/**
 * Abort a content object
 *
 * \param c The content object to abort
 * \return NSERROR_OK on success, otherwise appropriate error
 */
nserror content_abort(struct content *c);

#endif
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/*
 * Copyright 2006,2007 Daniel Silverstone <dsilvers@digital-scurf.org>
 * Copyright 2007 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2003 Phil Mellor <monkeyson@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Implementation of fetching of data from a URL.
 *
 * The implementation is the fetch factory and the generic operations
 * around the fetcher specific methods.
 *
 * Active fetches are held in the circular linked list ::fetch_ring. There may
 * be at most nsoption max_fetchers_per_host active requests per Host: header.
 * There may be at most nsoption max_fetchers active requests overall. Inactive
 * fetches are stored in the ::queue_ring waiting for use.
 */

#include <stdlib.h>
#include <assert.h>
#include <errno.h>
#include <stdbool.h>
#include <string.h>
#include <strings.h>
#include <time.h>
#include <libwapcaplet/libwapcaplet.h>

#include "utils/config.h"
#include "utils/corestrings.h"
#include "utils/nsoption.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "utils/nsurl.h"
#include "utils/ring.h"
#include "netsurf/misc.h"
#include "desktop/gui_internal.h"

#include "content/fetch.h"
#include "content/fetchers.h"
#include "content/fetchers/resource.h"
#include "content/fetchers/about/about.h"
#include "content/fetchers/curl.h"
#include "content/fetchers/data.h"
#include "content/fetchers/file/file.h"
#include "javascript/fetcher.h"
#include "content/urldb.h"

/** The maximum number of fetchers that can be added */
#define MAX_FETCHERS 10

/** The time in ms between polling the fetchers.
 *
 * \todo The schedule timeout should be profiled to see if there is a
 * better value or even if it needs to be dynamic.
 */
#define SCHEDULE_TIME 10

/** The fdset timeout in ms */
#define FDSET_TIMEOUT 1000

/**
 * Information about a fetcher for a given scheme.
 */
typedef struct scheme_fetcher_s {
	lwc_string *scheme; /**< The scheme. */

	struct fetcher_operation_table ops; /**< The fetchers operations. */
	int refcount; /**< When zero the fetcher is no longer in use. */
} scheme_fetcher;

static scheme_fetcher fetchers[MAX_FETCHERS];

/** Information for a single fetch. */
struct fetch {
	fetch_callback callback;/**< Callback function. */
	nsurl *url;		/**< URL. */
	nsurl *referer;		/**< Referer URL. */
	bool send_referer;	/**< Valid to send the referer */
	bool verifiable;	/**< Transaction is verifiable */
	void *p;		/**< Private data for callback. */
	lwc_string *host;	/**< Host part of URL, interned */
	long http_code;		/**< HTTP response code, or 0. */
	int fetcherd;           /**< Fetcher descriptor for this fetch */
	void *fetcher_handle;	/**< The handle for the fetcher. */
	bool fetch_is_active;	/**< This fetch is active. */
	fetch_msg_type last_msg;/**< The last message sent for this fetch */
	struct fetch *r_prev;	/**< Previous active fetch in ::fetch_ring. */
	struct fetch *r_next;	/**< Next active fetch in ::fetch_ring. */
};

static struct fetch *fetch_ring = NULL;	/**< Ring of active fetches. */
static struct fetch *queue_ring = NULL;	/**< Ring of queued fetches */

/******************************************************************************
 * fetch internals							      *
 ******************************************************************************/

static inline void fetch_ref_fetcher(int fetcherd)
{
	fetchers[fetcherd].refcount++;
}

static inline void fetch_unref_fetcher(int fetcherd)
{
	fetchers[fetcherd].refcount--;
	if (fetchers[fetcherd].refcount == 0) {
		fetchers[fetcherd].ops.finalise(fetchers[fetcherd].scheme);
		lwc_string_unref(fetchers[fetcherd].scheme);
	}
}

/**
 * Find a suitable fetcher for a scheme.
 */
static int get_fetcher_for_scheme(lwc_string *scheme)
{
	int fetcherd;
	bool match;

	for (fetcherd = 0; fetcherd < MAX_FETCHERS; fetcherd++) {
		if ((fetchers[fetcherd].refcount > 0) &&
		    (lwc_string_isequal(fetchers[fetcherd].scheme,
					scheme, &match) == lwc_error_ok) &&
		    (match == true)) {
			return fetcherd;
	       }
	}
	return -1;
}

/**
 * Dispatch a single job
 */
static bool fetch_dispatch_job(struct fetch *fetch)
{
	RING_REMOVE(queue_ring, fetch);
	NSLOG(fetch, DEBUG,
	      "Attempting to start fetch %p, fetcher %p, url %s", fetch,
	      fetch->fetcher_handle,
	      nsurl_access(fetch->url));

	if (!fetchers[fetch->fetcherd].ops.start(fetch->fetcher_handle)) {
		RING_INSERT(queue_ring, fetch); /* Put it back on the end of the queue */
		return false;
	} else {
		RING_INSERT(fetch_ring, fetch);
		fetch->fetch_is_active = true;
		return true;
	}
}

/**
 * Choose and dispatch a single job. Return false if we failed to dispatch
 * anything.
 *
 * We don't check the overall dispatch size here because we're not called unless
 * there is room in the fetch queue for us.
 */
static bool fetch_choose_and_dispatch(void)
{
	bool same_host;
	struct fetch *queueitem;
	queueitem = queue_ring;
	do {
		/* We can dispatch the selected item if there is room in the
		 * fetch ring
		 */
		int countbyhost;
		RING_COUNTBYLWCHOST(struct fetch, fetch_ring, countbyhost,
				    queueitem->host);
		if (countbyhost < nsoption_int(max_fetchers_per_host)) {
			/* We can dispatch this item in theory */
			return fetch_dispatch_job(queueitem);
		}
		/* skip over other items with the same host */
		same_host = true;
		while (same_host == true && queueitem->r_next != queue_ring) {
			if (lwc_string_isequal(queueitem->host,
					       queueitem->r_next->host, &same_host) ==
			    lwc_error_ok && same_host == true) {
				queueitem = queueitem->r_next;
			}
		}
		queueitem = queueitem->r_next;
	} while (queueitem != queue_ring);
	return false;
}

static void dump_rings(void)
{
	struct fetch *q;
	struct fetch *f;

	q = queue_ring;
	if (q) {
		do {
			NSLOG(fetch, DEBUG, "queue_ring: %s",
			      nsurl_access(q->url));
			q = q->r_next;
		} while (q != queue_ring);
	}
	f = fetch_ring;
	if (f) {
		do {
			NSLOG(fetch, DEBUG, "fetch_ring: %s",
			      nsurl_access(f->url));
			f = f->r_next;
		} while (f != fetch_ring);
	}
}

/**
 * Dispatch as many jobs as we have room to dispatch.
 *
 * @return true if there are active fetchers that require polling else false.
 */
static bool fetch_dispatch_jobs(void)
{
	int all_active;
	int all_queued;

	RING_GETSIZE(struct fetch, queue_ring, all_queued);
	RING_GETSIZE(struct fetch, fetch_ring, all_active);

	NSLOG(fetch, DEBUG,
	      "queue_ring %i, fetch_ring %i",
	      all_queued,
	      all_active);
	dump_rings();

	while ((all_queued != 0) &&
	       (all_active < nsoption_int(max_fetchers)) &&
	       fetch_choose_and_dispatch()) {
			all_queued--;
			all_active++;
			NSLOG(fetch, DEBUG,
			      "%d queued, %d fetching",
			      all_queued,
			      all_active);
	}

	NSLOG(fetch, DEBUG, "Fetch ring is now %d elements.", all_active);
	NSLOG(fetch, DEBUG, "Queue ring is now %d elements.", all_queued);

	return (all_active > 0);
}

static void fetcher_poll(void *unused)
{
	int fetcherd;

	if (fetch_dispatch_jobs()) {
		NSLOG(fetch, DEBUG, "Polling fetchers");
		for (fetcherd = 0; fetcherd < MAX_FETCHERS; fetcherd++) {
			if (fetchers[fetcherd].refcount > 0) {
				/* fetcher present */
				fetchers[fetcherd].ops.poll(fetchers[fetcherd].scheme);
			}
		}

		/* schedule active fetchers to run again in 10ms */
		guit->misc->schedule(SCHEDULE_TIME, fetcher_poll, NULL);
	}
}

/******************************************************************************
 * Public API								      *
 ******************************************************************************/

/* exported interface documented in content/fetch.h */
nserror fetcher_init(void)
{
	nserror ret;

#ifdef WITH_CURL
	ret = fetch_curl_register();
	if (ret != NSERROR_OK) {
		return ret;
	}
#endif

	ret = fetch_data_register();
	if (ret != NSERROR_OK) {
		return ret;
	}

	ret = fetch_file_register();
	if (ret != NSERROR_OK) {
		return ret;
	}

	ret = fetch_resource_register();
	if (ret != NSERROR_OK) {
		return ret;
	}

	ret = fetch_about_register();
	if (ret != NSERROR_OK) {
		return ret;
	}

	ret = fetch_javascript_register();

	return ret;
}

/* exported interface documented in content/fetchers.h */
void fetcher_quit(void)
{
	int fetcherd; /* fetcher index */
	for (fetcherd = 0; fetcherd < MAX_FETCHERS; fetcherd++) {
		if (fetchers[fetcherd].refcount > 1) {
			/* fetcher still has reference at quit. This
			 * should not happen as the fetch should have
			 * been aborted in llcache shutdown.
			 *
			 * This appears to be normal behaviour if a
			 * curl operation is still in progress at exit
			 * as the abort waits for curl to complete.
			 *
			 * We could make the user wait for curl to
			 * complete but we are exiting anyway so thats
			 * unhelpful. Instead we just log it and force
			 * the reference count to allow the fetcher to
			 * be stopped.
			 */
			NSLOG(fetch, INFO,
			      "Fetcher for scheme %s still has %d active users at quit.",
			      lwc_string_data(fetchers[fetcherd].scheme),
			      fetchers[fetcherd].refcount);

			fetchers[fetcherd].refcount = 1;
		}
		if (fetchers[fetcherd].refcount == 1) {

			fetch_unref_fetcher(fetcherd);
		}
	}
}

/* exported interface documented in content/fetchers.h */
nserror
fetcher_add(lwc_string *scheme, const struct fetcher_operation_table *ops)
{
	int fetcherd;

	/* find unused fetcher descriptor */
	for (fetcherd = 0; fetcherd < MAX_FETCHERS; fetcherd++) {
		if (fetchers[fetcherd].refcount == 0) {
			break;
		}
	}
	if (fetcherd == MAX_FETCHERS) {
		return NSERROR_INIT_FAILED;
	}

	if (!ops->initialise(scheme)) {
		return NSERROR_INIT_FAILED;
	}

	fetchers[fetcherd].scheme = scheme;
	fetchers[fetcherd].ops = *ops;

	fetch_ref_fetcher(fetcherd);

	return NSERROR_OK;
}

/* exported interface documented in content/fetch.h */
nserror
fetch_fdset(fd_set *read_fd_set,
		      fd_set *write_fd_set,
		      fd_set *except_fd_set,
		      int *maxfd_out)
{
	int maxfd = -1;
	int fetcherd; /* fetcher index */

	if (!fetch_dispatch_jobs()) {
		NSLOG(fetch, DEBUG, "No jobs");
		*maxfd_out = -1;
		return NSERROR_OK;
	}

	NSLOG(fetch, DEBUG, "Polling fetchers");

	for (fetcherd = 0; fetcherd < MAX_FETCHERS; fetcherd++) {
		if (fetchers[fetcherd].refcount > 0) {
			/* fetcher present */
			fetchers[fetcherd].ops.poll(fetchers[fetcherd].scheme);
		}
	}

	FD_ZERO(read_fd_set);
	FD_ZERO(write_fd_set);
	FD_ZERO(except_fd_set);

	for (fetcherd = 0; fetcherd < MAX_FETCHERS; fetcherd++) {
		if ((fetchers[fetcherd].refcount > 0) &&
		    (fetchers[fetcherd].ops.fdset != NULL)) {
			/* fetcher present */
			int fetcher_maxfd;
			fetcher_maxfd = fetchers[fetcherd].ops.fdset(
				fetchers[fetcherd].scheme, read_fd_set,
				write_fd_set, except_fd_set);
			if (fetcher_maxfd > maxfd)
				maxfd = fetcher_maxfd;
		}
	}

	if (maxfd >= 0) {
		/* change the scheduled poll to happen is a 1000ms as
		 * we assume fetching an fdset means the fetchers will
		 * be run by the client waking up on data available on
		 * the fd and re-calling fetcher_fdset() if this does
		 * not happen the fetch polling will continue as
		 * usual.
		 */
		/** @note adjusting the schedule time is only done for
		 * curl currently. This is because as it is assumed to
		 * be the only fetcher that can possibly have fd to
		 * select on. All the other fetchers continue to need
		 * polling frequently.
		 */
		guit->misc->schedule(FDSET_TIMEOUT, fetcher_poll, NULL);
	}

	*maxfd_out = maxfd;

	return NSERROR_OK;
}

/* exported interface documented in content/fetch.h */
nserror
fetch_start(nsurl *url,
	    nsurl *referer,
	    fetch_callback callback,
	    void *p,
	    bool only_2xx,
	    const char *post_urlenc,
	    const struct fetch_multipart_data *post_multipart,
	    bool verifiable,
	    bool downgrade_tls,
	    const char *headers[],
	    struct fetch **fetch_out)
{
	struct fetch *fetch;
	lwc_string *scheme;
	bool match;

	fetch = calloc(1, sizeof (*fetch));
	if (fetch == NULL) {
		return NSERROR_NOMEM;
	}

	/* The URL we're fetching must have a scheme */
	scheme = nsurl_get_component(url, NSURL_SCHEME);
	assert(scheme != NULL);

	/* try and obtain a fetcher for this scheme */
	fetch->fetcherd = get_fetcher_for_scheme(scheme);
	if (fetch->fetcherd == -1) {
		lwc_string_unref(scheme);
		free(fetch);
		return NSERROR_NO_FETCH_HANDLER;
	}

	NSLOG(fetch, DEBUG, "fetch %p, url '%s'", fetch, nsurl_access(url));

	/* construct a new fetch structure */
	fetch->callback = callback;
	fetch->url = nsurl_ref(url);
	fetch->verifiable = verifiable;
	fetch->p = p;
	fetch->host = nsurl_get_component(url, NSURL_HOST);

	if (referer != NULL) {
		lwc_string *ref_scheme;
		fetch->referer = nsurl_ref(referer);

		ref_scheme = nsurl_get_component(referer, NSURL_SCHEME);
		/* Not a problem if referer has no scheme */

		/* Determine whether to send the Referer header */
		if (nsoption_bool(send_referer) && ref_scheme != NULL) {
			/* User permits us to send the header
			 * Only send it if:
			 *    1) The fetch and referer schemes match
			 * or 2) The fetch is https and the referer is http
			 *
			 * This ensures that referer information is only sent
			 * across schemes in the special case of an https
			 * request from a page served over http. The inverse
			 * (https -> http) should not send the referer (15.1.3)
			 */
			bool match1;
			bool match2;
			if (lwc_string_isequal(scheme, ref_scheme,
					       &match) != lwc_error_ok) {
				match = false;
			}
			if (lwc_string_isequal(scheme, corestring_lwc_https,
					       &match1) != lwc_error_ok) {
				match1 = false;
			}
			if (lwc_string_isequal(ref_scheme, corestring_lwc_http,
					       &match2) != lwc_error_ok) {
				match2= false;
			}
			if (match == true || (match1 == true && match2 == true))
				fetch->send_referer = true;
		}
		if (ref_scheme != NULL)
			lwc_string_unref(ref_scheme);
	}

	/* these aren't needed past here */
	lwc_string_unref(scheme);

	/* try and set up the fetch */
	fetch->fetcher_handle = fetchers[fetch->fetcherd].ops.setup(fetch, url,
						only_2xx, downgrade_tls,
						post_urlenc, post_multipart,
						headers);
	if (fetch->fetcher_handle == NULL) {

		if (fetch->host != NULL)
			lwc_string_unref(fetch->host);

		if (fetch->url != NULL)
			nsurl_unref(fetch->url);

		if (fetch->referer != NULL)
			nsurl_unref(fetch->referer);

		free(fetch);


	/** \todo The fetchers setup should return nserror and that be
	 * passed back rather than assuming a bad url
	 */
		return NSERROR_BAD_URL;
	}

	/* Rah, got it, so ref the fetcher. */
	fetch_ref_fetcher(fetch->fetcherd);

	/* Dump new fetch in the queue. */
	RING_INSERT(queue_ring, fetch);

	/* Ask the queue to run. */
	if (fetch_dispatch_jobs()) {
		NSLOG(fetch, DEBUG, "scheduling poll");
		/* schedule active fetchers to run again in 10ms */
		guit->misc->schedule(10, fetcher_poll, NULL);
	}

	*fetch_out = fetch;
	return NSERROR_OK;
}

/* exported interface documented in content/fetch.h */
void fetch_abort(struct fetch *f)
{
	assert(f);
	f->last_msg = FETCH__INTERNAL_ABORTED;
	NSLOG(fetch, DEBUG,
	      "fetch %p, fetcher %p, url '%s'", f, f->fetcher_handle,
	     nsurl_access(f->url));
	fetchers[f->fetcherd].ops.abort(f->fetcher_handle);
}

/* exported interface documented in content/fetch.h */
void fetch_free(struct fetch *f)
{
	if (f->last_msg < FETCH_MIN_FINISHED_MSG) {
		/* We didn't finish, so tell our user that an error occurred */
		fetch_msg msg;

		msg.type = FETCH_ERROR;
		msg.data.error = "FetchFailedToFinish";

		NSLOG(fetch, CRITICAL,
		      "During the fetch of %s, the fetcher did not finish.",
		      nsurl_access(f->url));

		fetch_send_callback(&msg, f);
	}

	NSLOG(fetch, DEBUG,
	      "Freeing fetch %p, fetcher %p",
	      f,
	      f->fetcher_handle);

	fetchers[f->fetcherd].ops.free(f->fetcher_handle);

	fetch_unref_fetcher(f->fetcherd);

	nsurl_unref(f->url);
	if (f->referer != NULL) {
		nsurl_unref(f->referer);
	}
	if (f->host != NULL) {
		lwc_string_unref(f->host);
	}
	free(f);
}



/* exported interface documented in content/fetch.h */
bool fetch_can_fetch(const nsurl *url)
{
	lwc_string *scheme = nsurl_get_component(url, NSURL_SCHEME);
	int fetcherd;

	fetcherd = get_fetcher_for_scheme(scheme);
	lwc_string_unref(scheme);

	if (fetcherd == -1) {
		return false;
	}

	return fetchers[fetcherd].ops.acceptable(url);
}

/* exported interface documented in content/fetch.h */
void fetch_change_callback(struct fetch *fetch,
			   fetch_callback callback,
			   void *p)
{
	assert(fetch);
	fetch->callback = callback;
	fetch->p = p;
}

/* exported interface documented in content/fetch.h */
long fetch_http_code(struct fetch *fetch)
{
	return fetch->http_code;
}


/* exported interface documented in content/fetch.h */
struct fetch_multipart_data *
fetch_multipart_data_clone(const struct fetch_multipart_data *list)
{
	struct fetch_multipart_data *clone, *last = NULL;
	struct fetch_multipart_data *result = NULL;

	for (; list != NULL; list = list->next) {
		clone = malloc(sizeof(struct fetch_multipart_data));
		if (clone == NULL) {
			if (result != NULL)
				fetch_multipart_data_destroy(result);

			return NULL;
		}

		clone->file = list->file;

		clone->name = strdup(list->name);
		if (clone->name == NULL) {
			free(clone);
			if (result != NULL)
				fetch_multipart_data_destroy(result);

			return NULL;
		}

		clone->value = strdup(list->value);
		if (clone->value == NULL) {
			free(clone->name);
			free(clone);
			if (result != NULL)
				fetch_multipart_data_destroy(result);

			return NULL;
		}

		if (clone->file) {
			clone->rawfile = strdup(list->rawfile);
			if (clone->rawfile == NULL) {
				free(clone->value);
				free(clone->name);
				free(clone);
				if (result != NULL)
					fetch_multipart_data_destroy(result);

				return NULL;
			}
		} else {
			clone->rawfile = NULL;
		}

		clone->next = NULL;

		if (result == NULL)
			result = clone;
		else
			last->next = clone;

		last = clone;
	}

	return result;
}


/* exported interface documented in content/fetch.h */
const char *
fetch_multipart_data_find(const struct fetch_multipart_data *list,
			  const char *name)
{
	while (list != NULL) {
		if (strcmp(list->name, name) == 0) {
			return list->value;
		}
		list = list->next;
	}

	return NULL;
}


/* exported interface documented in content/fetch.h */
void fetch_multipart_data_destroy(struct fetch_multipart_data *list)
{
	struct fetch_multipart_data *next;

	for (; list != NULL; list = next) {
		next = list->next;
		free(list->name);
		free(list->value);
		if (list->file) {
			NSLOG(fetch, DEBUG,
			      "Freeing rawfile: %s", list->rawfile);
			free(list->rawfile);
		}
		free(list);
	}
}


/* exported interface documented in content/fetch.h */
nserror
fetch_multipart_data_new_kv(struct fetch_multipart_data **list,
			    const char *name,
			    const char *value)
{
	struct fetch_multipart_data *newdata;

	assert(list);

	newdata = calloc(sizeof(*newdata), 1);

	if (newdata == NULL) {
		return NSERROR_NOMEM;
	}

	newdata->name = strdup(name);
	if (newdata->name == NULL) {
		free(newdata);
		return NSERROR_NOMEM;
	}

	newdata->value = strdup(value);
	if (newdata->value == NULL) {
		free(newdata->name);
		free(newdata);
		return NSERROR_NOMEM;
	}

	newdata->next = *list;
	*list = newdata;

	return NSERROR_OK;
}


/* exported interface documented in content/fetch.h */
void
fetch_send_callback(const fetch_msg *msg, struct fetch *fetch)
{
	/* Bump the last_msg to the greatest seen msg */
	if (msg->type > fetch->last_msg)
		fetch->last_msg = msg->type;
	fetch->callback(msg, fetch->p);
}


/* exported interface documented in content/fetch.h */
void fetch_remove_from_queues(struct fetch *fetch)
{
	int all_active;
	int all_queued;

	NSLOG(fetch, DEBUG,
	      "Fetch %p, fetcher %p can be freed",
	      fetch,
	      fetch->fetcher_handle);

	/* Go ahead and free the fetch properly now */
	if (fetch->fetch_is_active) {
		RING_REMOVE(fetch_ring, fetch);
	} else {
		RING_REMOVE(queue_ring, fetch);
	}


	RING_GETSIZE(struct fetch, fetch_ring, all_active);
	RING_GETSIZE(struct fetch, queue_ring, all_queued);

	NSLOG(fetch, DEBUG, "Fetch ring is now %d elements.", all_active);
	NSLOG(fetch, DEBUG, "Queue ring is now %d elements.", all_queued);
}


/* exported interface documented in content/fetch.h */
void fetch_set_http_code(struct fetch *fetch, long http_code)
{
	NSLOG(fetch, DEBUG, "Setting HTTP code to %ld", http_code);

	fetch->http_code = http_code;
}

/* exported interface documented in content/fetch.h */
const char *fetch_get_referer_to_send(struct fetch *fetch)
{
	if (fetch->send_referer)
		return nsurl_access(fetch->referer);
	return NULL;
}

/* exported interface documented in content/fetch.h */
void fetch_set_cookie(struct fetch *fetch, const char *data)
{
	assert(fetch && data);

	/* If the fetch is unverifiable err on the side of caution and
	 * do not set the cookie */

	if (fetch->verifiable) {
		/* If the transaction's verifiable, we don't require
		 * that the request uri and the parent domain match,
		 * so don't pass in any referer/parent in this case. */
		urldb_set_cookie(data, fetch->url, NULL);
	} else if (fetch->referer != NULL) {
		/* Permit the cookie to be set if the fetch is unverifiable
		 * and the fetch URI domain matches the referer. */
		/** \todo Long-term, this needs to be replaced with a
		 * comparison against the origin fetch URI. In the case
		 * where a nested object requests a fetch, the origin URI
		 * is the nested object's parent URI, whereas the referer
		 * for the fetch will be the nested object's URI. */
		urldb_set_cookie(data, fetch->url, fetch->referer);
	}
}







netsurf-vince/pdf/content/fetch.h

/*
 * Copyright 2003 James Bursa <bursa@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Fetching of data from a URL (interface).
 */

#ifndef _NETSURF_DESKTOP_FETCH_H_
#define _NETSURF_DESKTOP_FETCH_H_

#include <stdbool.h>

#include "utils/config.h"
#include "utils/nsurl.h"
#include "utils/inet.h"
#include "netsurf/ssl_certs.h"

struct content;
struct fetch;
struct ssl_cert_info;

/**
 * Fetcher message types
 */
typedef enum {
	FETCH_PROGRESS,
	FETCH_CERTS,
	FETCH_HEADER,
	FETCH_DATA,
	/* Anything after here is a completed fetch of some kind. */
	FETCH_FINISHED,
	FETCH_TIMEDOUT,
	FETCH_ERROR,
	FETCH_REDIRECT,
	FETCH_NOTMODIFIED,
	FETCH_AUTH,
	FETCH_CERT_ERR,
	FETCH_SSL_ERR
} fetch_msg_type;

/** Minimum finished message type.
 *
 * If a fetch does not progress this far, it's an error and the fetch machinery
 * will send FETCH_ERROR to the llcache on fetch_free()
 */
#define FETCH_MIN_FINISHED_MSG FETCH_FINISHED

/**
 * This message is actually an internal message used to indicate
 * that a fetch was aborted.  Do not send this, nor expect it.
 */
#define FETCH__INTERNAL_ABORTED FETCH_ERROR

/**
 * Fetcher message data
 */
typedef struct fetch_msg {
	fetch_msg_type type;

	union {
		const char *progress;

		struct {
			const uint8_t *buf;
			size_t len;
		} header_or_data;

		const char *error;

		/** \todo Use nsurl */
		const char *redirect;

		struct {
			const char *realm;
		} auth;

		const struct cert_chain *chain;
	} data;
} fetch_msg;

/**
 * Fetch POST multipart data
 */
struct fetch_multipart_data {
	struct fetch_multipart_data *next; /**< Next in linked list */

	char *name; /**< Name of item */
	char *value; /**< Item value */

	char *rawfile; /**< Raw filename if file is true */
	bool file; /**< Item is a file */
};

typedef void (*fetch_callback)(const fetch_msg *msg, void *p);

/**
 * Start fetching data for the given URL.
 *
 * The function returns immediately. The fetch may be queued for later
 * processing.
 *
 * A pointer to an opaque struct fetch is returned, which can be passed to
 * fetch_abort() to abort the fetch at any time. Returns NULL if memory is
 * exhausted (or some other fatal error occurred).
 *
 * The caller must supply a callback function which is called when anything
 * interesting happens. The callback function is first called with msg
 * FETCH_HEADER, with the header in data, then one or more times
 * with FETCH_DATA with some data for the url, and finally with
 * FETCH_FINISHED. Alternatively, FETCH_ERROR indicates an error occurred:
 * data contains an error message. FETCH_REDIRECT may replace the FETCH_HEADER,
 * FETCH_DATA, FETCH_FINISHED sequence if the server sends a replacement URL.
 *
 * \param url URL to fetch
 * \param referer
 * \param callback
 * \param p
 * \param only_2xx
 * \param post_urlenc
 * \param post_multipart
 * \param verifiable
 * \param downgrade_tls
 * \param headers
 * \param fetch_out ponter to recive new fetch object.
 * \return NSERROR_OK and fetch_out updated else appropriate error code
 */
nserror fetch_start(nsurl *url, nsurl *referer, fetch_callback callback,
		    void *p, bool only_2xx, const char *post_urlenc,
		    const struct fetch_multipart_data *post_multipart,
		    bool verifiable, bool downgrade_tls,
		    const char *headers[], struct fetch **fetch_out);

/**
 * Abort a fetch.
 */
void fetch_abort(struct fetch *f);


/**
 * Check if a URL's scheme can be fetched.
 *
 * \param  url  URL to check
 * \return  true if the scheme is supported
 */
bool fetch_can_fetch(const nsurl *url);

/**
 * Change the callback function for a fetch.
 */
void fetch_change_callback(struct fetch *fetch, fetch_callback callback, void *p);

/**
 * Get the HTTP response code.
 */
long fetch_http_code(struct fetch *fetch);


/**
 * Free a linked list of fetch_multipart_data.
 *
 * \param list Pointer to head of list to free
 */
void fetch_multipart_data_destroy(struct fetch_multipart_data *list);

/**
 * Clone a linked list of fetch_multipart_data.
 *
 * \param list  List to clone
 * \return Pointer to head of cloned list, or NULL on failure
 */
struct fetch_multipart_data *fetch_multipart_data_clone(const struct fetch_multipart_data *list);

/**
 * Find an entry in a fetch_multipart_data
 *
 * \param list Pointer to the multipart list
 * \param name The name to look for in the list
 * \return The value found, or NULL if not present
 */
const char *fetch_multipart_data_find(const struct fetch_multipart_data *list,
				      const char *name);

/**
 * Create an entry for a fetch_multipart_data
 *
 * If an entry exists of the same name, it will *NOT* be overwritten
 *
 * \param list Pointer to the pointer to the current multipart list
 * \param name The name of the entry to create
 * \param value The value of the entry to create
 * \return The result of the attempt
 */
nserror fetch_multipart_data_new_kv(struct fetch_multipart_data **list,
				    const char *name,
				    const char *value);

/**
 * send message to fetch
 */
void fetch_send_callback(const fetch_msg *msg, struct fetch *fetch);

/**
 * remove a queued fetch
 */
void fetch_remove_from_queues(struct fetch *fetch);

/**
 * Free a fetch structure and associated resources.
 */
void fetch_free(struct fetch *f);

/**
 * set the http code of a fetch
 */
void fetch_set_http_code(struct fetch *fetch, long http_code);

/**
 * get the referer from the fetch
 */
const char *fetch_get_referer_to_send(struct fetch *fetch);

/**
 * set cookie data on a fetch
 */
void fetch_set_cookie(struct fetch *fetch, const char *data);

/**
 * Get the set of file descriptors the fetchers are currently using.
 *
 * This obtains the file descriptors the fetch system is using to
 * obtain data. It will cause the fetchers to make progress, if
 * possible, potentially completing fetches before requiring activity
 * on file descriptors.
 *
 * If a set of descriptors is returned (maxfd is not -1) The caller is
 * expected to wait on them (with select etc.) and continue to obtain
 * the fdset with this call. This will switch the fetchers from polled
 * mode to waiting for network activity which is much more efficient.
 *
 * \note If the caller does not subsequently obtain the fdset again
 * the fetchers will fall back to the less efficient polled
 * operation. The fallback to polled operation will only occour after
 * a timeout which introduces additional delay.
 *
 * \param[out] read_fd_set The fd set for read.
 * \param[out] write_fd_set The fd set for write.
 * \param[out] except_fd_set The fd set for exceptions.
 * \param[out] maxfd The highest fd number in the set or -1 if no fd available.
 * \return NSERROR_OK on success or appropriate error code.
 */
nserror fetch_fdset(fd_set *read_fd_set, fd_set *write_fd_set, fd_set *except_fd_set, int *maxfd);

#endif
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/*
 * Copyright 2014 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file content/fetchers.h
 *
 * Interface for fetchers factory.
 */

#ifndef _NETSURF_DESKTOP_FETCHERS_H_
#define _NETSURF_DESKTOP_FETCHERS_H_

#include "utils/inet.h" /* this is necessary for the fd_set definition */
#include <libwapcaplet/libwapcaplet.h>

struct nsurl;
struct fetch_multipart_data;
struct fetch;

/**
 * Fetcher operations API
 *
 * These are the operations a fetcher must implement.
 *
 * Each fetcher is called once for initialisaion and finalisation.
 * The poll entry point will be called to allow all active fetches to progress.
 * The flow of a fetch operation is:
 *   URL is checked for aceptability.
 *   setup with all applicable data.
 *   start is called before the first poll
 *   after completion or abort it is freed
 *
 */
struct fetcher_operation_table {
	/**
	 * The initialiser for the fetcher.
	 *
	 * Called once to initialise the fetcher.
	 */
	bool (*initialise)(lwc_string *scheme);

	/**
	 * Can this fetcher accept a url.
	 *
	 * \param url the URL to check
	 * \return true if the fetcher can handle the url else false.
	 */
	bool (*acceptable)(const struct nsurl *url);

	/**
	 * Setup a fetch
	 */
	void *(*setup)(struct fetch *parent_fetch, struct nsurl *url,
		bool only_2xx, bool downgrade_tls, const char *post_urlenc,
		const struct fetch_multipart_data *post_multipart,
		const char **headers);

	/**
	 * start a fetch.
	 */
	bool (*start)(void *fetch);

	/**
	 * abort a fetch.
	 */
	void (*abort)(void *fetch);

	/**
	 * free a fetch allocated through the setup method.
	 */
	void (*free)(void *fetch);

	/**
	 * poll a fetcher to let it make progress.
	 */
	void (*poll)(lwc_string *scheme);

	/**
	 * update an fdset with the FDs needed to poll cleanly
	 */
	int (*fdset)(lwc_string *scheme, fd_set *read_set, fd_set *write_set,
		     fd_set *error_set);

	/**
	 * Finalise the fetcher.
	 */
	void (*finalise)(lwc_string *scheme);
};


/**
 * Register a fetcher for a scheme
 *
 * \param scheme The scheme fetcher is for (caller relinquishes ownership)
 * \param ops The operations for the fetcher.
 * \return NSERROR_OK or appropriate error code.
 */
nserror fetcher_add(lwc_string *scheme, const struct fetcher_operation_table *ops);


/**
 * Initialise all registered fetchers.
 *
 * \return NSERROR_OK or error code
 */
nserror fetcher_init(void);


/**
 * Clean up for quit.
 *
 * Must be called before exiting.
 */
void fetcher_quit(void);


#endif
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# Content fetchers sources

S_FETCHERS_YES := data.c resource.c
S_FETCHERS_NO :=
S_FETCHERS_$(NETSURF_USE_CURL) += curl.c

S_FETCHERS := $(addprefix fetchers/,$(S_FETCHERS_YES))

# about fetcher
include content/fetchers/about/Makefile
S_FETCHERS += $(addprefix fetchers/about/,$(S_FETCHER_ABOUT))

# file fetcher
include content/fetchers/file/Makefile
S_FETCHERS += $(addprefix fetchers/file/,$(S_FETCHER_FILE))
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# about fetcher sources

S_FETCHER_ABOUT := \
	about.c \
	blank.c \
	certificate.c \
	chart.c \
	choices.c \
	config.c \
	imagecache.c \
	nscolours.c \
	query.c \
	query_auth.c \
	query_fetcherror.c \
	query_privacy.c \
	query_timeout.c \
	testament.c

# The following files depend on the testament
content/fetchers/about/testament.c: testament $(OBJROOT)/testament.h
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/*
 * Copyright 2011 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf.
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 *
 * URL handling for the "about" scheme.
 *
 * Based on the data fetcher by Rob Kendrick
 * This fetcher provides a simple scheme for the user to access
 * information from the browser from a known, fixed URL.
 */

#include <stdbool.h>
#include <stddef.h>
#include <stdarg.h>
#include <stdio.h>
#include <string.h>
#include <stdlib.h>

#include "netsurf/inttypes.h"

#include "utils/errors.h"
#include "utils/nsurl.h"
#include "utils/corestrings.h"
#include "utils/utils.h"
#include "utils/ring.h"

#include "content/fetch.h"
#include "content/fetchers.h"

#include "private.h"
#include "about.h"
#include "blank.h"
#include "certificate.h"
#include "config.h"
#include "chart.h"
#include "choices.h"
#include "imagecache.h"
#include "nscolours.h"
#include "query.h"
#include "query_auth.h"
#include "query_fetcherror.h"
#include "query_privacy.h"
#include "query_timeout.h"
#include "atestament.h"

typedef bool (*fetch_about_handler)(struct fetch_about_context *);

/**
 * Context for an about fetch
 */
struct fetch_about_context {
	struct fetch_about_context *r_next, *r_prev;

	struct fetch *fetchh; /**< Handle for this fetch */

	bool aborted; /**< Flag indicating fetch has been aborted */
	bool locked; /**< Flag indicating entry is already entered */

	nsurl *url; /**< The full url the fetch refers to */

	const struct fetch_multipart_data *multipart; /**< post data */

	fetch_about_handler handler;
};

static struct fetch_about_context *ring = NULL;

/**
 * handler info for about scheme
 */
struct about_handlers {
	const char *name; /**< name to match in url */
	int name_len;
	lwc_string *lname; /**< Interned name */
	fetch_about_handler handler; /**< handler for the url */
	bool hidden; /**< If entry should be hidden in listing */
};



/**
 * issue fetch callbacks with locking
 */
static bool
fetch_about_send_callback(const fetch_msg *msg, struct fetch_about_context *ctx)
{
	ctx->locked = true;
	fetch_send_callback(msg, ctx->fetchh);
	ctx->locked = false;

	return ctx->aborted;
}

/* exported interface documented in about/private.h */
bool
fetch_about_send_finished(struct fetch_about_context *ctx)
{
	fetch_msg msg;
	msg.type = FETCH_FINISHED;
	return fetch_about_send_callback(&msg, ctx);
}

/* exported interface documented in about/private.h */
bool fetch_about_set_http_code(struct fetch_about_context *ctx, long code)
{
	fetch_set_http_code(ctx->fetchh, code);

	return ctx->aborted;
}

/* exported interface documented in about/private.h */
bool
fetch_about_send_header(struct fetch_about_context *ctx, const char *fmt, ...)
{
	char header[64];
	fetch_msg msg;
	va_list ap;

	va_start(ap, fmt);

	vsnprintf(header, sizeof header, fmt, ap);

	va_end(ap);

	msg.type = FETCH_HEADER;
	msg.data.header_or_data.buf = (const uint8_t *) header;
	msg.data.header_or_data.len = strlen(header);

	return fetch_about_send_callback(&msg, ctx);
}

/* exported interface documented in about/private.h */
nserror
fetch_about_senddata(struct fetch_about_context *ctx, const uint8_t *data, size_t data_len)
{
	fetch_msg msg;

	msg.type = FETCH_DATA;
	msg.data.header_or_data.buf = data;
	msg.data.header_or_data.len = data_len;

	if (fetch_about_send_callback(&msg, ctx)) {
		return NSERROR_INVALID;
	}

	return NSERROR_OK;
}

/* exported interface documented in about/private.h */
nserror
fetch_about_ssenddataf(struct fetch_about_context *ctx, const char *fmt, ...)
{
	char buffer[1024];
	char *dbuff;
	fetch_msg msg;
	va_list ap;
	int slen;

	va_start(ap, fmt);

	slen = vsnprintf(buffer, sizeof(buffer), fmt, ap);

	va_end(ap);

	if (slen < (int)sizeof(buffer)) {
		msg.type = FETCH_DATA;
		msg.data.header_or_data.buf = (const uint8_t *) buffer;
		msg.data.header_or_data.len = slen;

		if (fetch_about_send_callback(&msg, ctx)) {
			return NSERROR_INVALID;
		}

		return NSERROR_OK;
	}

	dbuff = malloc(slen + 1);
	if (dbuff == NULL) {
		return NSERROR_NOSPACE;
	}

	va_start(ap, fmt);

	slen = vsnprintf(dbuff, slen + 1, fmt, ap);

	va_end(ap);

	msg.type = FETCH_DATA;
	msg.data.header_or_data.buf = (const uint8_t *)dbuff;
	msg.data.header_or_data.len = slen;

	if (fetch_about_send_callback(&msg, ctx)) {
		free(dbuff);
		return NSERROR_INVALID;
	}

	free(dbuff);
	return NSERROR_OK;
}


/* exported interface documented in about/private.h */
nsurl *fetch_about_get_url(struct fetch_about_context *ctx)
{
	return ctx->url;
}


/* exported interface documented in about/private.h */
const struct fetch_multipart_data *
fetch_about_get_multipart(struct fetch_about_context *ctx)
{
	return ctx->multipart;
}


/* exported interface documented in about/private.h */
bool fetch_about_srverror(struct fetch_about_context *ctx)
{
	nserror res;

	fetch_set_http_code(ctx->fetchh, 500);

	/* content type */
	if (fetch_about_send_header(ctx, "Content-Type: text/plain"))
		return false;

	res = fetch_about_ssenddataf(ctx, "Server error 500");
	if (res != NSERROR_OK) {
		return false;
	}

	fetch_about_send_finished(ctx);

	return true;
}


/**
 * Handler to generate about scheme credits page.
 *
 * \param ctx The fetcher context.
 * \return true if handled false if aborted.
 */
static bool fetch_about_credits_handler(struct fetch_about_context *ctx)
{
	fetch_msg msg;

	/* content is going to return redirect */
	fetch_set_http_code(ctx->fetchh, 302);

	msg.type = FETCH_REDIRECT;
	msg.data.redirect = "resource:credits.html";

	fetch_about_send_callback(&msg, ctx);

	return true;
}


/**
 * Handler to generate about scheme licence page.
 *
 * \param ctx The fetcher context.
 * \return true if handled false if aborted.
 */
static bool fetch_about_licence_handler(struct fetch_about_context *ctx)
{
	fetch_msg msg;

	/* content is going to return redirect */
	fetch_set_http_code(ctx->fetchh, 302);

	msg.type = FETCH_REDIRECT;
	msg.data.redirect = "resource:licence.html";

	fetch_about_send_callback(&msg, ctx);

	return true;
}


/**
 * Handler to generate about scheme logo page
 *
 * \param ctx The fetcher context.
 * \return true if handled false if aborted.
 */
static bool fetch_about_logo_handler(struct fetch_about_context *ctx)
{
	fetch_msg msg;

	/* content is going to return redirect */
	fetch_set_http_code(ctx->fetchh, 302);

	msg.type = FETCH_REDIRECT;
	msg.data.redirect = "resource:netsurf.png";

	fetch_about_send_callback(&msg, ctx);

	return true;
}


/**
 * Handler to generate about scheme welcome page
 *
 * \param ctx The fetcher context.
 * \return true if handled false if aborted.
 */
static bool fetch_about_welcome_handler(struct fetch_about_context *ctx)
{
	fetch_msg msg;

	/* content is going to return redirect */
	fetch_set_http_code(ctx->fetchh, 302);

	msg.type = FETCH_REDIRECT;
	msg.data.redirect = "resource:welcome.html";

	fetch_about_send_callback(&msg, ctx);

	return true;
}


/* Forward declaration because this handler requires the handler table. */
static bool fetch_about_about_handler(struct fetch_about_context *ctx);

/**
 * List of about paths and their handlers
 */
struct about_handlers about_handler_list[] = {
	{
		"credits",
		SLEN("credits"),
		NULL,
		fetch_about_credits_handler,
		false
	},
	{
		"licence",
		SLEN("licence"),
		NULL,
		fetch_about_licence_handler,
		false
	},
	{
		"license",
		SLEN("license"),
		NULL,
		fetch_about_licence_handler,
		true
	},
	{
		"welcome",
		SLEN("welcome"),
		NULL,
		fetch_about_welcome_handler,
		false
	},
	{
		"config",
		SLEN("config"),
		NULL,
		fetch_about_config_handler,
		false
	},
	{
		"Choices",
		SLEN("Choices"),
		NULL,
		fetch_about_choices_handler,
		false
	},
	{
		"testament",
		SLEN("testament"),
		NULL,
		fetch_about_testament_handler,
		false
	},
	{
		"about",
		SLEN("about"),
		NULL,
		fetch_about_about_handler,
		true
	},
	{
		"nscolours.css",
		SLEN("nscolours.css"),
		NULL,
		fetch_about_nscolours_handler,
		true
	},
	{
		"logo",
		SLEN("logo"),
		NULL,
		fetch_about_logo_handler,
		true
	},
	{
		/* details about the image cache */
		"imagecache",
		SLEN("imagecache"),
		NULL,
		fetch_about_imagecache_handler,
		true
	},
	{
		/* The default blank page */
		"blank",
		SLEN("blank"),
		NULL,
		fetch_about_blank_handler,
		true
	},
	{
		/* details about a certificate */
		"certificate",
		SLEN("certificate"),
		NULL,
		fetch_about_certificate_handler,
		true
	},
	{
		/* chart generator */
		"chart",
		SLEN("chart"),
		NULL,
		fetch_about_chart_handler,
		true
	},
	{
		"query/auth",
		SLEN("query/auth"),
		NULL,
		fetch_about_query_auth_handler,
		true
	},
	{
		"query/ssl",
		SLEN("query/ssl"),
		NULL,
		fetch_about_query_privacy_handler,
		true
	},
	{
		"query/timeout",
		SLEN("query/timeout"),
		NULL,
		fetch_about_query_timeout_handler,
		true
	},
	{
		"query/fetcherror",
		SLEN("query/fetcherror"),
		NULL,
		fetch_about_query_fetcherror_handler,
		true
	}
};

#define about_handler_list_len \
	(sizeof(about_handler_list) / sizeof(struct about_handlers))

/**
 * List all the valid about: paths available
 *
 * \param ctx The fetch context.
 * \return true for sucess or false to generate an error.
 */
static bool fetch_about_about_handler(struct fetch_about_context *ctx)
{
	nserror res;
	unsigned int abt_loop = 0;

	/* content is going to return ok */
	fetch_set_http_code(ctx->fetchh, 200);

	/* content type */
	if (fetch_about_send_header(ctx, "Content-Type: text/html"))
		goto fetch_about_config_handler_aborted;

	res = fetch_about_ssenddataf(ctx,
			"<html>\n<head>\n"
			"<title>List of NetSurf pages</title>\n"
			"<link rel=\"stylesheet\" type=\"text/css\" "
			"href=\"resource:internal.css\">\n"
			"</head>\n"
			"<body class=\"ns-even-bg ns-even-fg ns-border\">\n"
			"<h1 class =\"ns-border\">List of NetSurf pages</h1>\n"
			"<ul>\n");
	if (res != NSERROR_OK) {
		goto fetch_about_config_handler_aborted;
	}

	for (abt_loop = 0; abt_loop < about_handler_list_len; abt_loop++) {

		/* Skip over hidden entries */
		if (about_handler_list[abt_loop].hidden)
			continue;

		res = fetch_about_ssenddataf(ctx,
			       "<li><a href=\"about:%s\">about:%s</a></li>\n",
			       about_handler_list[abt_loop].name,
			       about_handler_list[abt_loop].name);
		if (res != NSERROR_OK) {
			goto fetch_about_config_handler_aborted;
		}
	}

	res = fetch_about_ssenddataf(ctx, "</ul>\n</body>\n</html>\n");
	if (res != NSERROR_OK) {
		goto fetch_about_config_handler_aborted;
	}

	fetch_about_send_finished(ctx);

	return true;

fetch_about_config_handler_aborted:
	return false;
}

static bool
fetch_about_404_handler(struct fetch_about_context *ctx)
{
	nserror res;

	/* content is going to return 404 */
	fetch_set_http_code(ctx->fetchh, 404);

	/* content type */
	if (fetch_about_send_header(ctx, "Content-Type: text/plain; charset=utf-8")) {
		return false;
	}

	res = fetch_about_ssenddataf(ctx, "Unknown page: %s", nsurl_access(ctx->url));
	if (res != NSERROR_OK) {
		return false;
	}

	fetch_about_send_finished(ctx);

	return true;
}

/**
 * callback to initialise the about scheme fetcher.
 */
static bool fetch_about_initialise(lwc_string *scheme)
{
	unsigned int abt_loop = 0;
	lwc_error error;

	for (abt_loop = 0; abt_loop < about_handler_list_len; abt_loop++) {
		error = lwc_intern_string(about_handler_list[abt_loop].name,
					about_handler_list[abt_loop].name_len,
					&about_handler_list[abt_loop].lname);
		if (error != lwc_error_ok) {
			while (abt_loop-- != 0) {
				lwc_string_unref(about_handler_list[abt_loop].lname);
			}
			return false;
		}
	}

	return true;
}


/**
 * callback to finalise the about scheme fetcher.
 */
static void fetch_about_finalise(lwc_string *scheme)
{
	unsigned int abt_loop = 0;
	for (abt_loop = 0; abt_loop < about_handler_list_len; abt_loop++) {
		lwc_string_unref(about_handler_list[abt_loop].lname);
	}
}


static bool fetch_about_can_fetch(const nsurl *url)
{
	return true;
}


/**
 * callback to set up a about scheme fetch.
 *
 * \param post_urlenc post data in urlenc format, owned by the llcache object
 *                        hence valid the entire lifetime of the fetch.
 * \param post_multipart post data in multipart format, owned by the llcache
 *                        object hence valid the entire lifetime of the fetch.
 */
static void *
fetch_about_setup(struct fetch *fetchh,
		  nsurl *url,
		  bool only_2xx,
		  bool downgrade_tls,
		  const char *post_urlenc,
		  const struct fetch_multipart_data *post_multipart,
		  const char **headers)
{
	struct fetch_about_context *ctx;
	unsigned int handler_loop;
	lwc_string *path;
	bool match;

	ctx = calloc(1, sizeof(*ctx));
	if (ctx == NULL)
		return NULL;

	path = nsurl_get_component(url, NSURL_PATH);

	for (handler_loop = 0;
	     handler_loop < about_handler_list_len;
	     handler_loop++) {
		if (lwc_string_isequal(path,
				       about_handler_list[handler_loop].lname,
				       &match) == lwc_error_ok && match) {
			ctx->handler = about_handler_list[handler_loop].handler;
			break;
		}
	}

	if (path != NULL)
		lwc_string_unref(path);

	ctx->fetchh = fetchh;
	ctx->url = nsurl_ref(url);
	ctx->multipart = post_multipart;

	RING_INSERT(ring, ctx);

	return ctx;
}


/**
 * callback to free a about scheme fetch
 */
static void fetch_about_free(void *ctx)
{
	struct fetch_about_context *c = ctx;
	nsurl_unref(c->url);
	free(ctx);
}


/**
 * callback to start an about scheme fetch
 */
static bool fetch_about_start(void *ctx)
{
	return true;
}


/**
 * callback to abort a about fetch
 */
static void fetch_about_abort(void *ctx)
{
	struct fetch_about_context *c = ctx;

	/* To avoid the poll loop having to deal with the fetch context
	 * disappearing from under it, we simply flag the abort here.
	 * The poll loop itself will perform the appropriate cleanup.
	 */
	c->aborted = true;
}


/**
 * callback to poll for additional about fetch contents
 */
static void fetch_about_poll(lwc_string *scheme)
{
	struct fetch_about_context *c, *save_ring = NULL;

	/* Iterate over ring, processing each pending fetch */
	while (ring != NULL) {
		/* Take the first entry from the ring */
		c = ring;
		RING_REMOVE(ring, c);

		/* Ignore fetches that have been flagged as locked.
		 * This allows safe re-entrant calls to this function.
		 * Re-entrancy can occur if, as a result of a callback,
		 * the interested party causes fetch_poll() to be called
		 * again.
		 */
		if (c->locked == true) {
			RING_INSERT(save_ring, c);
			continue;
		}

		/* Only process non-aborted fetches */
		if (c->aborted == false) {
			/* about fetches can be processed in one go */
			if (c->handler == NULL) {
				fetch_about_404_handler(c);
			} else {
				c->handler(c);
			}
		}

		/* And now finish */
		fetch_remove_from_queues(c->fetchh);
		fetch_free(c->fetchh);
	}

	/* Finally, if we saved any fetches which were locked, put them back
	 * into the ring for next time
	 */
	ring = save_ring;
}


nserror fetch_about_register(void)
{
	lwc_string *scheme = lwc_string_ref(corestring_lwc_about);
	const struct fetcher_operation_table fetcher_ops = {
		.initialise = fetch_about_initialise,
		.acceptable = fetch_about_can_fetch,
		.setup = fetch_about_setup,
		.start = fetch_about_start,
		.abort = fetch_about_abort,
		.free = fetch_about_free,
		.poll = fetch_about_poll,
		.finalise = fetch_about_finalise
	};

	return fetcher_add(scheme, &fetcher_ops);
}







netsurf-vince/pdf/content/fetchers/about/about.h

/*
 * Copyright 2011 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf.
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * about scheme URL method handler
 */

#ifndef NETSURF_CONTENT_FETCHERS_ABOUT_ABOUT_H
#define NETSURF_CONTENT_FETCHERS_ABOUT_ABOUT_H

/**
 * Register about scheme handler.
 *
 * \return NSERROR_OK on successful registration or error code on failure.
 */
nserror fetch_about_register(void);

#endif







netsurf-vince/pdf/content/fetchers/about/atestament.h

/*
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf.
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * about scheme testament handler interface
 */

#ifndef NETSURF_CONTENT_FETCHERS_ABOUT_TESTAMENT_H
#define NETSURF_CONTENT_FETCHERS_ABOUT_TESTAMENT_H

/**
 * Handler to generate about scheme testament page.
 *
 * \param ctx The fetcher context.
 * \return true if handled false if aborted.
 */
bool fetch_about_testament_handler(struct fetch_about_context *ctx);

#endif







netsurf-vince/pdf/content/fetchers/about/blank.c

/*
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf.
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * content generator for the about scheme blank page
 */

#include <stdbool.h>
#include <stdio.h>
#include <string.h>

#include "netsurf/types.h"
#include "utils/errors.h"

#include "private.h"
#include "blank.h"

/**
 * Handler to generate about scheme cache page.
 *
 * \param ctx The fetcher context.
 * \return true if handled false if aborted.
 */
bool fetch_about_blank_handler(struct fetch_about_context *ctx)
{
	const char buffer[2] = { ' ', '\0' };

	/* content is going to return ok */
	fetch_about_set_http_code(ctx, 200);

	/* content type */
	if (fetch_about_send_header(ctx, "Content-Type: text/html"))
		goto fetch_about_blank_handler_aborted;

	if (fetch_about_senddata(ctx, (const uint8_t *) buffer, strlen(buffer)) != NSERROR_OK)
		goto fetch_about_blank_handler_aborted;

	fetch_about_send_finished(ctx);

	return true;

fetch_about_blank_handler_aborted:
	return false;
}







netsurf-vince/pdf/content/fetchers/about/blank.h

/*
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf.
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * about scheme blank handler interface
 */

#ifndef NETSURF_CONTENT_FETCHERS_ABOUT_BLANK_H
#define NETSURF_CONTENT_FETCHERS_ABOUT_BLANK_H

/**
 * Handler to generate about scheme blank page.
 *
 * \param ctx The fetcher context.
 * \return true if handled false if aborted.
 */
bool fetch_about_blank_handler(struct fetch_about_context *ctx);

#endif







netsurf-vince/pdf/content/fetchers/about/certificate.c

/*
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf.
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * content generator for the about scheme certificate page
 */

#include <stdbool.h>
#include <stdlib.h>
#include <stdio.h>
#include <string.h>

#include "utils/errors.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "netsurf/inttypes.h"
#include "netsurf/ssl_certs.h"

#include "private.h"
#include "certificate.h"

/**
 * certificate name parameters
 */
struct ns_cert_name {
	char *common_name;
	char *organisation;
	char *organisation_unit;
	char *locality;
	char *province;
	char *country;
};

/**
 * Certificate public key parameters
 */
struct ns_cert_pkey {
	char *algor;
	int size;
	char *modulus;
	char *exponent;
	char *curve;
	char *public;
};

/**
 * Certificate subject alternative name
 */
struct ns_cert_san {
	struct ns_cert_san *next;
	char *name;
};

/**
 * certificate information for certificate chain
 */
struct ns_cert_info {
	struct ns_cert_name subject_name; /**< Subject details */
	struct ns_cert_name issuer_name; /**< Issuer details */
	struct ns_cert_pkey public_key; /**< public key details */
	long version;		/**< Certificate version */
	char *not_before;	/**< Valid from date */
	char *not_after;	/**< Valid to date */
	int sig_type;		/**< Signature type */
	char *sig_algor;        /**< Signature Algorithm */
	char *serialnum;	/**< Serial number */
	char *sha1fingerprint; /**< fingerprint shar1 encoded */
	char *sha256fingerprint; /**< fingerprint shar256 encoded */
	struct ns_cert_san *san; /**< subject alternative names */
	ssl_cert_err err;       /**< Whatever is wrong with this certificate */
};

/**
 * free all resources associated with a certificate information structure
 */
static nserror free_ns_cert_info(struct ns_cert_info *cinfo)
{
	struct ns_cert_san *san;

	free(cinfo->subject_name.common_name);
	free(cinfo->subject_name.organisation);
	free(cinfo->subject_name.organisation_unit);
	free(cinfo->subject_name.locality);
	free(cinfo->subject_name.province);
	free(cinfo->subject_name.country);
	free(cinfo->issuer_name.common_name);
	free(cinfo->issuer_name.organisation);
	free(cinfo->issuer_name.organisation_unit);
	free(cinfo->issuer_name.locality);
	free(cinfo->issuer_name.province);
	free(cinfo->issuer_name.country);
	free(cinfo->public_key.algor);
	free(cinfo->public_key.modulus);
	free(cinfo->public_key.exponent);
	free(cinfo->public_key.curve);
	free(cinfo->public_key.public);
	free(cinfo->not_before);
	free(cinfo->not_after);
	free(cinfo->sig_algor);
	free(cinfo->serialnum);

	/* free san list avoiding use after free */
	san = cinfo->san;
	while (san != NULL) {
		struct ns_cert_san *next;
		next = san->next;
		free(san);
		san = next;
	}

	free(cinfo);

	return NSERROR_OK;
}

#ifdef WITH_OPENSSL

#include <openssl/ssl.h>
#include <openssl/x509v3.h>

/* OpenSSL 1.0.x, 1.0.2, 1.1.0 and 1.1.1 API all changed
 * LibreSSL declares its OpenSSL version as 2.1 but only supports 1.0.x API
 */
#if (defined(LIBRESSL_VERSION_NUMBER) || (OPENSSL_VERSION_NUMBER < 0x1010000fL))
/* 1.0.x */

#if (defined(LIBRESSL_VERSION_NUMBER) || (OPENSSL_VERSION_NUMBER < 0x1000200fL))
/* pre 1.0.2 */
static int ns_X509_get_signature_nid(X509 *cert)
{
	return OBJ_obj2nid(cert->cert_info->key->algor->algorithm);
}
#else
#define ns_X509_get_signature_nid X509_get_signature_nid
#endif

static const unsigned char *ns_ASN1_STRING_get0_data(ASN1_STRING *asn1str)
{
	return (const unsigned char *)ASN1_STRING_data(asn1str);
}

static const BIGNUM *ns_RSA_get0_n(const RSA *d)
{
	return d->n;
}

static const BIGNUM *ns_RSA_get0_e(const RSA *d)
{
	return d->e;
}

static int ns_RSA_bits(const RSA *rsa)
{
	return RSA_size(rsa) * 8;
}

static int ns_DSA_bits(const DSA *dsa)
{
	return DSA_size(dsa) * 8;
}

static int ns_DH_bits(const DH *dh)
{
	return DH_size(dh) * 8;
}

#elif (OPENSSL_VERSION_NUMBER < 0x1010100fL)
/* 1.1.0 */
#define ns_X509_get_signature_nid X509_get_signature_nid
#define ns_ASN1_STRING_get0_data ASN1_STRING_get0_data

static const BIGNUM *ns_RSA_get0_n(const RSA *r)
{
	const BIGNUM *n;
	const BIGNUM *e;
	const BIGNUM *d;
	RSA_get0_key(r, &n, &e, &d);
	return n;
}

static const BIGNUM *ns_RSA_get0_e(const RSA *r)
{
	const BIGNUM *n;
	const BIGNUM *e;
	const BIGNUM *d;
	RSA_get0_key(r, &n, &e, &d);
	return e;
}

#define ns_RSA_bits RSA_bits
#define ns_DSA_bits DSA_bits
#define ns_DH_bits DH_bits

#else
/* 1.1.1 and later */
#define ns_X509_get_signature_nid X509_get_signature_nid
#define ns_ASN1_STRING_get0_data ASN1_STRING_get0_data
#define ns_RSA_get0_n RSA_get0_n
#define ns_RSA_get0_e RSA_get0_e
#define ns_RSA_bits RSA_bits
#define ns_DSA_bits DSA_bits
#define ns_DH_bits DH_bits
#endif

/**
 * extract certificate name information
 *
 * \param xname The X509 name to convert. The reference is borrowed so is not freeed
 * \param iname The info structure to recive the extracted parameters.
 * \return NSERROR_OK on success else error code
 */
static nserror
xname_to_info(X509_NAME *xname, struct ns_cert_name *iname)
{
	int entryidx;
	int entrycnt;
	X509_NAME_ENTRY *entry; /* current name entry */
	ASN1_STRING *value;
	const unsigned char *value_str;
	ASN1_OBJECT *name;
	int name_nid;
	char **field;

	entrycnt = X509_NAME_entry_count(xname);

	for (entryidx = 0; entryidx < entrycnt; entryidx++) {
		entry = X509_NAME_get_entry(xname, entryidx);
		name = X509_NAME_ENTRY_get_object(entry);
		name_nid = OBJ_obj2nid(name);
		value = X509_NAME_ENTRY_get_data(entry);
		value_str = ns_ASN1_STRING_get0_data(value);
		switch (name_nid) {
		case NID_commonName:
			field = &iname->common_name;
			break;
		case NID_countryName:
			field = &iname->country;
			break;
		case NID_localityName:
			field = &iname->locality;
			break;
		case NID_stateOrProvinceName:
			field = &iname->province;
			break;
		case NID_organizationName:
			field = &iname->organisation;
			break;
		case NID_organizationalUnitName:
			field = &iname->organisation_unit;
			break;
		default :
			field = NULL;
			break;
		}
		if (field != NULL) {
			*field = strdup((const char *)value_str);
			NSLOG(netsurf, DEEPDEBUG,
			      "NID:%d value: %s", name_nid, *field);
		} else {
			NSLOG(netsurf, DEEPDEBUG, "NID:%d", name_nid);
		}
	}

	/*
	 * ensure the common name is set to something, this being
	 *  missing means the certificate is broken but this should be
	 *  robust in the face of bad data
	 */
	if (iname->common_name == NULL) {
		iname->common_name = strdup("Unknown");
	}

	return NSERROR_OK;
}


/**
 * duplicate a hex formatted string inserting the colons
 *
 * \todo only uses html entity as separator because netsurfs line breaking
 *       fails otherwise.
 */
static char *hexdup(const char *hex)
{
	int hexlen;
	char *dst;
	char *out;
	int cn = 0;

	hexlen = strlen(hex);
	/* allow space fox XXYY to XX&#58;YY&#58; */
	dst = malloc(((hexlen * 7) + 6) / 2);

	if (dst != NULL) {
		for (out = dst; *hex != 0; hex++) {
			if (cn == 2) {
				cn = 0;
				*out++ = '&';
				*out++ = '#';
				*out++ = '5';
				*out++ = '8';
				*out++ = ';';
			}
			*out++ = *hex;
			cn++;
		}
		*out = 0;
	}
	return dst;
}


/**
 * create a hex formatted string inserting the colons from binary data
 *
 * \todo only uses html entity as separator because netsurfs line breaking
 *       fails otherwise.
 */
static char *bindup(unsigned char *bin, unsigned int binlen)
{
	char *dst;
	char *out;
	unsigned int idx;
	const char hex[] = { '0', '1', '2', '3', '4', '5', '6', '7',
			     '8', '9', 'A', 'B', 'C', 'D', 'E', 'F' };

	/* allow space fox XY to expand to XX&#58;YY&#58; */
	dst = malloc(binlen * 7);

	if (dst != NULL) {
		out = dst;
		for (idx = 0; idx < binlen; idx++) {
			*out++ = hex[(bin[idx] & 0xf0) >> 4];
			*out++ = hex[bin[idx] & 0xf];

			*out++ = '&';
			*out++ = '#';
			*out++ = '5';
			*out++ = '8';
			*out++ = ';';
		}
		out -= 5;
		*out = 0;
	}
	return dst;
}


/**
 * extract RSA key information to info structure
 *
 * \param rsa The RSA key to examine. The reference is dropped on return
 * \param ikey The public key info structure to fill
 * \rerun NSERROR_OK on success else error code.
 */
static nserror
rsa_to_info(RSA *rsa, struct ns_cert_pkey *ikey)
{
	char *tmp;

	if (rsa == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	ikey->algor = strdup("RSA");

	ikey->size = ns_RSA_bits(rsa);

	tmp = BN_bn2hex(ns_RSA_get0_n(rsa));
	if (tmp != NULL) {
		ikey->modulus = hexdup(tmp);
		OPENSSL_free(tmp);
	}

	tmp = BN_bn2dec(ns_RSA_get0_e(rsa));
	if (tmp != NULL) {
		ikey->exponent = strdup(tmp);
		OPENSSL_free(tmp);
	}

	RSA_free(rsa);

	return NSERROR_OK;
}


/**
 * extract DSA key information to info structure
 *
 * \param dsa The RSA key to examine. The reference is dropped on return
 * \param ikey The public key info structure to fill
 * \rerun NSERROR_OK on success else error code.
 */
static nserror
dsa_to_info(DSA *dsa, struct ns_cert_pkey *ikey)
{
	if (dsa == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	ikey->algor = strdup("DSA");

	ikey->size = ns_DSA_bits(dsa);

	DSA_free(dsa);

	return NSERROR_OK;
}


/**
 * extract DH key information to info structure
 *
 * \param dsa The RSA key to examine. The reference is dropped on return
 * \param ikey The public key info structure to fill
 * \rerun NSERROR_OK on success else error code.
 */
static nserror
dh_to_info(DH *dh, struct ns_cert_pkey *ikey)
{
	if (dh == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	ikey->algor = strdup("Diffie Hellman");

	ikey->size = ns_DH_bits(dh);

	DH_free(dh);

	return NSERROR_OK;
}


/**
 * extract EC key information to info structure
 *
 * \param ec The EC key to examine. The reference is dropped on return
 * \param ikey The public key info structure to fill
 * \rerun NSERROR_OK on success else error code.
 */
static nserror
ec_to_info(EC_KEY *ec, struct ns_cert_pkey *ikey)
{
	const EC_GROUP *ecgroup;
	const EC_POINT *ecpoint;
	BN_CTX *bnctx;
	char *ecpoint_hex;

	if (ec == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	ikey->algor = strdup("Elliptic Curve");

	ecgroup = EC_KEY_get0_group(ec);

	if (ecgroup != NULL) {
		ikey->size = EC_GROUP_get_degree(ecgroup);

		ikey->curve = strdup(OBJ_nid2ln(EC_GROUP_get_curve_name(ecgroup)));

		ecpoint = EC_KEY_get0_public_key(ec);
		if (ecpoint != NULL) {
			bnctx = BN_CTX_new();
			ecpoint_hex = EC_POINT_point2hex(ecgroup,
							 ecpoint,
							 POINT_CONVERSION_UNCOMPRESSED,
							 bnctx);
			ikey->public = hexdup(ecpoint_hex);
			OPENSSL_free(ecpoint_hex);
			BN_CTX_free(bnctx);
		}
	}
	EC_KEY_free(ec);

	return NSERROR_OK;
}


/**
 * extract public key information to info structure
 *
 * \param pkey the public key to examine. The reference is dropped on return
 * \param ikey The public key info structure to fill
 * \rerun NSERROR_OK on success else error code.
 */
static nserror
pkey_to_info(EVP_PKEY *pkey, struct ns_cert_pkey *ikey)
{
	nserror res;

	if (pkey == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	switch (EVP_PKEY_base_id(pkey)) {
	case EVP_PKEY_RSA:
		res = rsa_to_info(EVP_PKEY_get1_RSA(pkey), ikey);
		break;

	case EVP_PKEY_DSA:
		res = dsa_to_info(EVP_PKEY_get1_DSA(pkey), ikey);
		break;

	case EVP_PKEY_DH:
		res = dh_to_info(EVP_PKEY_get1_DH(pkey), ikey);
		break;

	case EVP_PKEY_EC:
		res = ec_to_info(EVP_PKEY_get1_EC_KEY(pkey), ikey);
		break;

	default:
		res = NSERROR_NOT_IMPLEMENTED;
		break;
	}

	EVP_PKEY_free(pkey);

	return res;
}

static nserror san_to_info(X509 *cert, struct ns_cert_san **prev_next)
{
	int idx;
	int san_names_nb = -1;
	const GENERAL_NAME *current_name;
	const unsigned char *dns_name;
	struct ns_cert_san *isan;

	STACK_OF(GENERAL_NAME) *san_names = NULL;

	san_names = X509_get_ext_d2i(cert, NID_subject_alt_name, NULL, NULL);
	if (san_names == NULL) {
		return NSERROR_OK;
	}

	san_names_nb = sk_GENERAL_NAME_num(san_names);

	/* Check each name within the extension */
	for (idx = 0; idx < san_names_nb; idx++) {
		current_name = sk_GENERAL_NAME_value(san_names, idx);

		if (current_name->type == GEN_DNS) {
			/* extract DNS name into info structure */
			dns_name = ns_ASN1_STRING_get0_data(current_name->d.dNSName);

			isan = malloc(sizeof(struct ns_cert_san));
			if (isan != NULL) {
				isan->name = strdup((const char *)dns_name);
				isan->next = NULL;
				*prev_next = isan;
				prev_next = &isan->next;
			}
		}
	}

	/* AmiSSL can't cope with the "correct" mechanism of freeing
	 * the GENERAL_NAME stack, which is:
	 * sk_GENERAL_NAME_pop_free(san_names, GENERAL_NAME_free);
	 * So instead we do this open-coded loop which does the same:
	 */
	for (idx = 0; idx < san_names_nb; idx++) {
		GENERAL_NAME *entry = sk_GENERAL_NAME_pop(san_names);
		GENERAL_NAME_free(entry);
	}
	sk_GENERAL_NAME_free(san_names);

	return NSERROR_OK;
}

static nserror
der_to_certinfo(const uint8_t *der,
		size_t der_length,
		struct ns_cert_info *info)
{
	BIO *mem;
	BUF_MEM *buf;
	const ASN1_INTEGER *asn1_num;
	BIGNUM *bignum;
	X509 *cert;		/**< Pointer to certificate */

	if (der == NULL) {
		return NSERROR_OK;
	}

	cert = d2i_X509(NULL, &der, der_length);
	if (cert == NULL) {
		return NSERROR_INVALID;
	}

	/*
	 * get certificate version
	 *
	 * \note this is defined by standards (X.509 et al) to be one
	 *        less than the certificate version.
	 */
	info->version = X509_get_version(cert) + 1;

	/* not before date */
	mem = BIO_new(BIO_s_mem());
	ASN1_TIME_print(mem, X509_get_notBefore(cert));
	BIO_get_mem_ptr(mem, &buf);
	(void) BIO_set_close(mem, BIO_NOCLOSE);
	BIO_free(mem);
	info->not_before = calloc(1, buf->length + 1);
	if (info->not_before != NULL) {
		memcpy(info->not_before, buf->data, (unsigned)buf->length);
	}
	BUF_MEM_free(buf);

	/* not after date */
	mem = BIO_new(BIO_s_mem());
	ASN1_TIME_print(mem,
			X509_get_notAfter(cert));
	BIO_get_mem_ptr(mem, &buf);
	(void) BIO_set_close(mem, BIO_NOCLOSE);
	BIO_free(mem);
	info->not_after = calloc(1, buf->length + 1);
	if (info->not_after != NULL) {
		memcpy(info->not_after, buf->data, (unsigned)buf->length);
	}
	BUF_MEM_free(buf);

	/* signature type */
	info->sig_type = X509_get_signature_type(cert);

	/* signature algorithm */
	int pkey_nid = ns_X509_get_signature_nid(cert);
	if (pkey_nid != NID_undef) {
		const char* sslbuf = OBJ_nid2ln(pkey_nid);
		if (sslbuf != NULL) {
			info->sig_algor = strdup(sslbuf);
		}
	}

	/* serial number */
	asn1_num = X509_get_serialNumber(cert);
	if (asn1_num != NULL) {
		bignum = ASN1_INTEGER_to_BN(asn1_num, NULL);
		if (bignum != NULL) {
			char *tmp = BN_bn2hex(bignum);
			if (tmp != NULL) {
				info->serialnum = hexdup(tmp);
				OPENSSL_free(tmp);
			}
			BN_free(bignum);
			bignum = NULL;
		}
	}

	/* fingerprints */
	const EVP_MD *digest;
	unsigned int dig_len;
	unsigned char *buff;
	int rc;

	digest = EVP_sha1();
	buff = malloc(EVP_MD_size(digest));
	if (buff != NULL) {
		rc = X509_digest(cert, digest, buff, &dig_len);
		if ((rc == 1) && (dig_len == (unsigned int)EVP_MD_size(digest))) {
			info->sha1fingerprint = bindup(buff, dig_len);
		}
		free(buff);
	}

	digest = EVP_sha256();
	buff = malloc(EVP_MD_size(digest));
	if (buff != NULL) {
		rc = X509_digest(cert, digest, buff, &dig_len);
		if ((rc == 1) && (dig_len == (unsigned int)EVP_MD_size(digest))) {
			info->sha256fingerprint = bindup(buff, dig_len);
		}
		free(buff);
	}

	/* subject alternative names */
	san_to_info(cert, &info->san);

	/* issuer name */
	xname_to_info(X509_get_issuer_name(cert), &info->issuer_name);

	/* subject */
	xname_to_info(X509_get_subject_name(cert), &info->subject_name);

	/* public key */
	pkey_to_info(X509_get_pubkey(cert), &info->public_key);

	X509_free(cert);

	return NSERROR_OK;
}

/* copy certificate data */
static nserror
convert_chain_to_cert_info(const struct cert_chain *chain,
			   struct ns_cert_info **cert_info_out)
{
	struct ns_cert_info *certs;
	size_t depth;
	nserror res;

	certs = calloc(chain->depth, sizeof(struct ns_cert_info));
	if (certs == NULL) {
		return NSERROR_NOMEM;
	}

	for (depth = 0; depth < chain->depth;depth++) {
		res = der_to_certinfo(chain->certs[depth].der,
				      chain->certs[depth].der_length,
				      certs + depth);
		if (res != NSERROR_OK) {
			free(certs);
			return res;
		}
		certs[depth].err = chain->certs[depth].err;
	}

	*cert_info_out = certs;
	return NSERROR_OK;
}

#else
static nserror
convert_chain_to_cert_info(const struct cert_chain *chain,
			   struct ns_cert_info **cert_info_out)
{
	return NSERROR_NOT_IMPLEMENTED;
}
#endif


static nserror
format_certificate_name(struct fetch_about_context *ctx,
			struct ns_cert_name *cert_name)
{
	nserror res;
	res = fetch_about_ssenddataf(ctx,
			 "<tr><th>Common Name</th><td>%s</td></tr>\n",
			 cert_name->common_name);
	if (res != NSERROR_OK) {
		return res;
	}

	if (cert_name->organisation != NULL) {
		res = fetch_about_ssenddataf(ctx,
				 "<tr><th>Organisation</th><td>%s</td></tr>\n",
				 cert_name->organisation);
		if (res != NSERROR_OK) {
			return res;
		}
	}

	if (cert_name->organisation_unit != NULL) {
		res = fetch_about_ssenddataf(ctx,
				 "<tr><th>Organisation Unit</th><td>%s</td></tr>\n",
				 cert_name->organisation_unit);
		if (res != NSERROR_OK) {
			return res;
		}
	}

	if (cert_name->locality != NULL) {
		res = fetch_about_ssenddataf(ctx,
				 "<tr><th>Locality</th><td>%s</td></tr>\n",
				 cert_name->locality);
		if (res != NSERROR_OK) {
			return res;
		}
	}

	if (cert_name->province != NULL) {
		res = fetch_about_ssenddataf(ctx,
				 "<tr><th>Privince</th><td>%s</td></tr>\n",
				 cert_name->province);
		if (res != NSERROR_OK) {
			return res;
		}
	}

	if (cert_name->country != NULL) {
		res = fetch_about_ssenddataf(ctx,
				 "<tr><th>Country</th><td>%s</td></tr>\n",
				 cert_name->country);
		if (res != NSERROR_OK) {
			return res;
		}
	}

	return res;
}

/**
 * output formatted certificate subject alternate names
 */
static nserror
format_certificate_san(struct fetch_about_context *ctx,
			      struct ns_cert_san *san)
{
	nserror res;

	if (san == NULL) {
		return NSERROR_OK;
	}

	res = fetch_about_ssenddataf(ctx,
			 "<table class=\"info\">\n"
			 "<tr><th>Alternative Names</th><td><hr></td></tr>\n");
	if (res != NSERROR_OK) {
		return res;
	}

	while (san != NULL) {
		res = fetch_about_ssenddataf(ctx,
				 "<tr><th>DNS Name</th><td>%s</td></tr>\n",
				 san->name);
		if (res != NSERROR_OK) {
			return res;
		}

		san = san->next;
	}

	res = fetch_about_ssenddataf(ctx, "</table>\n");

	return res;

}


static nserror
format_certificate_public_key(struct fetch_about_context *ctx,
			      struct ns_cert_pkey *public_key)
{
	nserror res;

	if (public_key->algor == NULL) {
		/* skip the table if no algorithm name */
		return NSERROR_OK;
	}

	res = fetch_about_ssenddataf(ctx,
			 "<table class=\"info\">\n"
			 "<tr><th>Public Key</th><td><hr></td></tr>\n"
			 "<tr><th>Algorithm</th><td>%s</td></tr>\n"
			 "<tr><th>Key Size</th><td>%d</td></tr>\n",
			 public_key->algor,
			 public_key->size);
	if (res != NSERROR_OK) {
		return res;
	}


	if (public_key->exponent != NULL) {
		res = fetch_about_ssenddataf(ctx,
				 "<tr><th>Exponent</th><td>%s</td></tr>\n",
				 public_key->exponent);
		if (res != NSERROR_OK) {
			return res;
		}
	}

	if (public_key->modulus != NULL) {
		res = fetch_about_ssenddataf(ctx,
				 "<tr><th>Modulus</th><td class=\"data\">%s</td></tr>\n",
				 public_key->modulus);
		if (res != NSERROR_OK) {
			return res;
		}
	}

	if (public_key->curve != NULL) {
		res = fetch_about_ssenddataf(ctx,
				 "<tr><th>Curve</th><td>%s</td></tr>\n",
				 public_key->curve);
		if (res != NSERROR_OK) {
			return res;
		}
	}

	if (public_key->public != NULL) {
		res = fetch_about_ssenddataf(ctx,
				 "<tr><th>Public Value</th><td>%s</td></tr>\n",
				 public_key->public);
		if (res != NSERROR_OK) {
			return res;
		}
	}

	res = fetch_about_ssenddataf(ctx, "</table>\n");

	return res;
}

static nserror
format_certificate_fingerprint(struct fetch_about_context *ctx,
			      struct ns_cert_info *cert_info)
{
	nserror res;

	if ((cert_info->sha1fingerprint == NULL) &&
	    (cert_info->sha256fingerprint == NULL))  {
		/* skip the table if no fingerprints */
		return NSERROR_OK;
	}


	res = fetch_about_ssenddataf(ctx,
			 "<table class=\"info\">\n"
			 "<tr><th>Fingerprints</th><td><hr></td></tr>\n");
	if (res != NSERROR_OK) {
		return res;
	}

	if (cert_info->sha256fingerprint != NULL) {
		res = fetch_about_ssenddataf(ctx,
				 "<tr><th>SHA-256</th><td class=\"data\">%s</td></tr>\n",
				 cert_info->sha256fingerprint);
		if (res != NSERROR_OK) {
			return res;
		}
	}

	if (cert_info->sha1fingerprint != NULL) {
		res = fetch_about_ssenddataf(ctx,
				 "<tr><th>SHA-1</th><td class=\"data\">%s</td></tr>\n",
				 cert_info->sha1fingerprint);
		if (res != NSERROR_OK) {
			return res;
		}
	}

	res = fetch_about_ssenddataf(ctx, "</table>\n");

	return res;
}

static nserror
format_certificate(struct fetch_about_context *ctx,
		   struct ns_cert_info *cert_info,
		   size_t depth)
{
	nserror res;

	res = fetch_about_ssenddataf(ctx,
			 "<h2 id=\"%"PRIsizet"\" class=\"ns-border\">%s</h2>\n",
			 depth, cert_info->subject_name.common_name);
	if (res != NSERROR_OK) {
		return res;
	}

	if (cert_info->err != SSL_CERT_ERR_OK) {
		res = fetch_about_ssenddataf(ctx,
				 "<table class=\"info\">\n"
				 "<tr class=\"ns-even-fg-bad\">"
				 "<th>Fault</th>"
				 "<td>%s</td>"
				 "</tr>"
				 "</table>\n",
				 messages_get_sslcode(cert_info->err));
		if (res != NSERROR_OK) {
			return res;
		}
	}

	res = fetch_about_ssenddataf(ctx,
			 "<table class=\"info\">\n"
			 "<tr><th>Issued To</th><td><hr></td></tr>\n");
	if (res != NSERROR_OK) {
		return res;
	}

	res = format_certificate_name(ctx, &cert_info->subject_name);
	if (res != NSERROR_OK) {
		return res;
	}

	res = fetch_about_ssenddataf(ctx,
			 "</table>\n");
	if (res != NSERROR_OK) {
		return res;
	}

	res = fetch_about_ssenddataf(ctx,
			 "<table class=\"info\">\n"
			 "<tr><th>Issued By</th><td><hr></td></tr>\n");
	if (res != NSERROR_OK) {
		return res;
	}

	res = format_certificate_name(ctx, &cert_info->issuer_name);
	if (res != NSERROR_OK) {
		return res;
	}

	res = fetch_about_ssenddataf(ctx,
			 "</table>\n");
	if (res != NSERROR_OK) {
		return res;
	}

	res = fetch_about_ssenddataf(ctx,
			 "<table class=\"info\">\n"
			 "<tr><th>Validity</th><td><hr></td></tr>\n"
			 "<tr><th>Valid From</th><td>%s</td></tr>\n"
			 "<tr><th>Valid Until</th><td>%s</td></tr>\n"
			 "</table>\n",
			 cert_info->not_before,
			 cert_info->not_after);
	if (res != NSERROR_OK) {
		return res;
	}

	res = format_certificate_san(ctx, cert_info->san);
	if (res != NSERROR_OK) {
		return res;
	}

	res = format_certificate_public_key(ctx, &cert_info->public_key);
	if (res != NSERROR_OK) {
		return res;
	}

	res = fetch_about_ssenddataf(ctx,
			 "<table class=\"info\">\n"
			 "<tr><th>Miscellaneous</th><td><hr></td></tr>\n");
	if (res != NSERROR_OK) {
		return res;
	}

	if (cert_info->serialnum != NULL) {
		res = fetch_about_ssenddataf(ctx,
				 "<tr><th>Serial Number</th><td>%s</td></tr>\n",
				 cert_info->serialnum);
		if (res != NSERROR_OK) {
			return res;
		}
	}

	if (cert_info->sig_algor != NULL) {
		res = fetch_about_ssenddataf(ctx,
				 "<tr><th>Signature Algorithm</th>"
				 "<td>%s</td></tr>\n",
				 cert_info->sig_algor);
		if (res != NSERROR_OK) {
			return res;
		}
	}

	res = fetch_about_ssenddataf(ctx,
			 "<tr><th>Version</th><td>%ld</td></tr>\n"
			 "</table>\n",
			 cert_info->version);
	if (res != NSERROR_OK) {
		return res;
	}

	res = format_certificate_fingerprint(ctx, cert_info);
	if (res != NSERROR_OK) {
		return res;
	}

	return res;
}

/**
 * Handler to generate about:certificate page.
 *
 * Shows details of a certificate chain
 *
 * \param ctx The fetcher context.
 * \return true if handled false if aborted.
 */
bool fetch_about_certificate_handler(struct fetch_about_context *ctx)
{
	int code = 200;
	nserror res;
	struct cert_chain *chain = NULL;

	/* content is going to return ok */
	fetch_about_set_http_code(ctx, code);

	/* content type */
	if (fetch_about_send_header(ctx, "Content-Type: text/html"))
		goto fetch_about_certificate_handler_aborted;

	/* page head */
	res = fetch_about_ssenddataf(ctx,
			"<html>\n<head>\n"
			"<title>NetSurf Browser Certificate Viewer</title>\n"
			"<link rel=\"stylesheet\" type=\"text/css\" "
					"href=\"resource:internal.css\">\n"
			"</head>\n"
			"<body id=\"certificate\" class=\"ns-even-bg ns-even-fg ns-border\">\n"
			"<h1 class=\"ns-border\">Certificate</h1>\n");
	if (res != NSERROR_OK) {
		goto fetch_about_certificate_handler_aborted;
	}

	res = cert_chain_from_query(fetch_about_get_url(ctx), &chain);
	if (res != NSERROR_OK) {
		res = fetch_about_ssenddataf(ctx, "<p>Could not process that</p>\n");
		if (res != NSERROR_OK) {
			goto fetch_about_certificate_handler_aborted;
		}
	} else {
		struct ns_cert_info *cert_info;
		res = convert_chain_to_cert_info(chain, &cert_info);
		if (res == NSERROR_OK) {
			size_t depth;
			res = fetch_about_ssenddataf(ctx, "<ul>\n");
			if (res != NSERROR_OK) {
				free_ns_cert_info(cert_info);
				goto fetch_about_certificate_handler_aborted;
			}

			for (depth = 0; depth < chain->depth; depth++) {
				res = fetch_about_ssenddataf(ctx, "<li><a href=\"#%"PRIsizet"\">%s</a></li>\n",
						depth, (cert_info + depth)
							->subject_name
								.common_name);
				if (res != NSERROR_OK) {
					free_ns_cert_info(cert_info);
					goto fetch_about_certificate_handler_aborted;
				}

			}

			res = fetch_about_ssenddataf(ctx, "</ul>\n");
			if (res != NSERROR_OK) {
				free_ns_cert_info(cert_info);
				goto fetch_about_certificate_handler_aborted;
			}

			for (depth = 0; depth < chain->depth; depth++) {
				res = format_certificate(ctx, cert_info + depth,
						depth);
				if (res != NSERROR_OK) {
					free_ns_cert_info(cert_info);
					goto fetch_about_certificate_handler_aborted;
				}

			}
			free_ns_cert_info(cert_info);

		} else {
			res = fetch_about_ssenddataf(ctx,
					 "<p>Invalid certificate data</p>\n");
			if (res != NSERROR_OK) {
				goto fetch_about_certificate_handler_aborted;
			}
		}
	}


	/* page footer */
	res = fetch_about_ssenddataf(ctx, "</body>\n</html>\n");
	if (res != NSERROR_OK) {
		goto fetch_about_certificate_handler_aborted;
	}

	fetch_about_send_finished(ctx);

	cert_chain_free(chain);

	return true;

fetch_about_certificate_handler_aborted:
	cert_chain_free(chain);
	return false;
}







netsurf-vince/pdf/content/fetchers/about/certificate.h

/*
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf.
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * about scheme certificate handler interface
 */

#ifndef NETSURF_CONTENT_FETCHERS_ABOUT_CERTIFICATE_H
#define NETSURF_CONTENT_FETCHERS_ABOUT_CERTIFICATE_H

/**
 * Handler to generate about scheme certificate page.
 *
 * \param ctx The fetcher context.
 * \return true if handled false if aborted.
 */
bool fetch_about_certificate_handler(struct fetch_about_context *ctx);

#endif







netsurf-vince/pdf/content/fetchers/about/chart.c

/*
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf.
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * content generator for the about scheme chart page
 *
 * A chart consists of the figure area in which a chart a title and a
 * key are placed.
 *
 *
 */

#include <stdbool.h>
#include <stddef.h>
#include <stdlib.h>
#include <string.h>
#include <math.h>
#include <stdio.h>

#include "netsurf/inttypes.h"
#include "utils/utils.h"
#include "utils/errors.h"
#include "utils/nsurl.h"

#include "private.h"
#include "chart.h"

/** minimum figure dimension */
#define FIGURE_MIN_WIDTH 150
#define FIGURE_MIN_HEIGHT 100

enum chart_type {
		 CHART_TYPE_UNKNOWN,
		 CHART_TYPE_PIE,
};

/* type of chart key */
enum key_type {
	       CHART_KEY_UNSET,
	       CHART_KEY_NONE,
	       CHART_KEY_LEFT,
	       CHART_KEY_RIGHT,
	       CHART_KEY_TOP,
	       CHART_KEY_BOT,
	       CHART_KEY_END
};


struct chart_label {
	char *title; /* label title */
	unsigned int colour; /* colour */
};

struct chart_series {
	unsigned int len; /* number of values in the series */
	float *value; /* array of values */
};

#define MAX_SERIES 4

struct chart_data {
	unsigned int series_len;
	struct chart_series series[MAX_SERIES];

	unsigned int label_len; /* number of labels */
	struct chart_label *label;

};

/**
 * parameters for a chart figure
 */
struct chart_param {
	enum chart_type type;
	enum key_type key; /* what type of key to use */
	unsigned int width; /* width of figure */
	unsigned int height; /* height of figure */
	char *title; /* title */
	struct {
		unsigned int x;
		unsigned int y;
		unsigned int width;
		unsigned int height;
	} area; /* chart area within figure */
	struct chart_data data;
};

#define DEF_COLOUR_NUM 8
/** default colour series */
static unsigned int colour_series[DEF_COLOUR_NUM] =
	{
	 0x00ff00, /* green */
	 0x0000ff, /* blue */
	 0xff0000, /* red */
	 0xffff00, /* yellow */
	 0x00ffff, /* cyan */
	 0xff00ff, /* pink */
	 0x777777, /* grey */
	 0x000000, /* black */
	};


/* ensures there are labels present for every value */
static nserror ensure_label_count(struct chart_param *chart, unsigned int count)
{
	unsigned int lidx;
	int deltac;
	struct chart_label *nlabels;

	deltac = count - chart->data.label_len;
	if (deltac <= 0) {
		/* there are enough labels */
		return NSERROR_OK;
	}

	nlabels = realloc(chart->data.label,
			  count * sizeof(struct chart_label));
	if (nlabels == NULL) {
		return NSERROR_NOMEM;
	}
	chart->data.label = nlabels;

	for (lidx = chart->data.label_len; lidx < count; lidx++) {
		chart->data.label[lidx].title = calloc(1, 20);
		snprintf(chart->data.label[lidx].title, 19, "item %d", lidx + 1);
		chart->data.label[lidx].colour = colour_series[lidx % DEF_COLOUR_NUM];
	}

	chart->data.label_len = count;

	return NSERROR_OK;
}

/**
 * extract values for a series
 */
static nserror
extract_series_values(struct chart_param *chart,
		      unsigned int series_num,
		      const char *valstr,
		      size_t valstrlen)
{
	nserror res;
	unsigned int valcur;
	size_t valstart;/* value start in valstr */
	size_t vallen; /* value end in valstr */
	struct chart_series *series;

	series = chart->data.series + series_num;

	/* ensure we do not leak any data in this series */
	if (series->value != NULL) {
		free(series->value);
	}

	/* count how many values present */
	for (series->len = 1, valstart=0; valstart < valstrlen; valstart++) {
		if (valstr[valstart] == ',') {
			series->len++;
		}
	}

	/* allocate storage for values */
	series->value = calloc(series->len, sizeof(float));
	if (series->value == NULL) {
		return NSERROR_NOMEM;
	}

	/* extract values from query string */
	for (valcur = 0, vallen = 0, valstart = 0;
	     (valstart < valstrlen) && (valcur < series->len);
	     valstart += vallen, valcur++) {
		/* get query section length */
		vallen = 0;
		while (((valstart + vallen) < valstrlen) &&
		       (valstr[valstart + vallen] != ',')) {
			vallen++;
		}

		series->value[valcur] = strtof(valstr + valstart, NULL);
		vallen++; /* account for , separator */
	}

	res = ensure_label_count(chart, series->len);

	return res;
}


/**
 * extract values for next series
 */
static nserror
extract_next_series_values(struct chart_param *chart,
		      const char *valstr,
		      size_t valstrlen)
{
	nserror res;

	if (chart->data.series_len >= MAX_SERIES) {
		return NSERROR_NOSPACE;
	}

	res = extract_series_values(chart,
				    chart->data.series_len,
				    valstr,
				    valstrlen);
	if (res == NSERROR_OK) {
		chart->data.series_len++;
	}

	return res;
}


/**
 * extract label title
 */
static nserror
extract_series_labels(struct chart_param *chart,
		      const char *valstr,
		      size_t valstrlen)
{
	nserror res;
	unsigned int valcount; /* count of values in valstr */
	unsigned int valcur;
	size_t valstart;/* value start in valstr */
	size_t vallen; /* value end in valstr */

	for (valcount = 1, valstart=0; valstart < valstrlen; valstart++) {
		if (valstr[valstart] == ',') {
			valcount++;
		}
	}

	res = ensure_label_count(chart, valcount);
	if (res != NSERROR_OK) {
		return res;
	}


	for (valcur = 0, vallen = 0, valstart = 0;
	     (valstart < valstrlen) && (valcur < chart->data.label_len);
	     valstart += vallen, valcur++) {
		/* get query section length */
		vallen = 0;
		while (((valstart + vallen) < valstrlen) &&
		       (valstr[valstart + vallen] != ',')) {
			vallen++;
		}

		chart->data.label[valcur].title = strndup(valstr + valstart, vallen);
		vallen++; /* account for , separator */
	}
	return NSERROR_OK;
}


/**
 * extract labels colour
 */
static nserror
extract_series_colours(struct chart_param *chart,
		      const char *valstr,
		      size_t valstrlen)
{
	return NSERROR_OK;
}

/**
 * process a part of a query
 */
static nserror
process_query_section(const char *str, size_t len, struct chart_param *chart)
{
	nserror res = NSERROR_OK;

	if ((len > 6) &&
	    (strncmp(str, "width=", 6) == 0)) {
		/* figure width */
		chart->width = strtoul(str + 6, NULL, 10);
	} else if ((len > 7) &&
	    (strncmp(str, "height=", 7) == 0)) {
		/* figure height */
		chart->height = strtoul(str + 7, NULL, 10);
	} else if ((len > 8) &&
	    (strncmp(str, "cawidth=", 8) == 0)) {
		/* chart area width */
		chart->area.width = strtoul(str + 8, NULL, 10);
	} else if ((len > 9) &&
	    (strncmp(str, "caheight=", 9) == 0)) {
		/* chart area height */
		chart->area.height = strtoul(str + 9, NULL, 10);
	} else if ((len > 4) &&
	    (strncmp(str, "key=", 4) == 0)) {
		/* figure has key */
		chart->key = strtoul(str + 4, NULL, 10);
	} else if ((len > 6) &&
	    (strncmp(str, "title=", 6) == 0)) {
		chart->title = strndup(str + 6, len - 6);
	} else if ((len > 5) &&
	    (strncmp(str, "type=", 5) == 0)) {
		if (strncmp(str + 5, "pie", len - 5) == 0) {
			chart->type = CHART_TYPE_PIE;
		} else {
			chart->type = CHART_TYPE_UNKNOWN;
		}
	} else if ((len > 7) &&
	    (strncmp(str, "values=", 7) == 0)) {
		res = extract_next_series_values(chart, str + 7, len - 7);
	} else if ((len > 7) &&
	    (strncmp(str, "labels=", 7) == 0)) {
		res = extract_series_labels(chart, str + 7, len - 7);
	} else if ((len > 8) &&
	    (strncmp(str, "colours=", 8) == 0)) {
		res = extract_series_colours(chart, str + 8, len - 8);
	}

	return res;
}



static nserror
chart_from_query(struct nsurl *url, struct chart_param *chart)
{
	nserror res;
	char *querystr;
	size_t querylen;
	size_t kvstart;/* key value start */
	size_t kvlen; /* key value end */

	res = nsurl_get(url, NSURL_QUERY, &querystr, &querylen);
	if (res != NSERROR_OK) {
		return res;
	}

	for (kvlen = 0, kvstart = 0; kvstart < querylen; kvstart += kvlen) {
		/* get query section length */
		kvlen = 0;
		while (((kvstart + kvlen) < querylen) &&
		       (querystr[kvstart + kvlen] != '&')) {
			kvlen++;
		}

		res = process_query_section(querystr + kvstart, kvlen, chart);
		if (res != NSERROR_OK) {
			break;
		}
		kvlen++; /* account for & separator */
	}
	free(querystr);

	/* sanity check dimensions */
	if (chart->width < FIGURE_MIN_WIDTH) {
		/* bad width - check height */
		if (chart->height < FIGURE_MIN_HEIGHT) {
			/* both bad set to defaults */
			chart->width = FIGURE_MIN_WIDTH;
			chart->height = FIGURE_MIN_HEIGHT;
		} else {
			/* base width on valid height */
			chart->width = (chart->height * 3) / 2;
		}
	} else {
		/* good width check height */
		if (chart->height < FIGURE_MIN_HEIGHT) {
			/* base height on valid width */
			chart->height = (chart->width * 2) / 3;
		}
	}

	/* ensure legend type correct */
	if ((chart->key == CHART_KEY_UNSET) ||
	    (chart->key >= CHART_KEY_END )) {
		/* default to putting key on right */
		chart->key = CHART_KEY_RIGHT;
	}

	return NSERROR_OK;
}


static nserror
output_pie_legend(struct fetch_about_context *ctx, struct chart_param *chart)
{
	nserror res;
	unsigned int lblidx;
	unsigned int legend_width;
	unsigned int legend_height;
	unsigned int vertical_spacing;

	switch (chart->key) {

	case CHART_KEY_NONE:
		break;
	case CHART_KEY_RIGHT:
		legend_width = chart->width - chart->area.width - chart->area.x;
		legend_width -= 10; /* margin */
		legend_height = chart->height;
		vertical_spacing = legend_height / (chart->data.label_len + 1);

		for(lblidx = 0; lblidx < chart->data.label_len ; lblidx++) {
			res = fetch_about_ssenddataf(ctx,
				"<rect  x=\"%d\" y=\"%d\" width=\"%d\" height=\"%d\" fill=\"#%06x\" />",
				chart->width - legend_width,
				(vertical_spacing * lblidx) + (vertical_spacing/2),
				vertical_spacing * 2 / 3,
				vertical_spacing * 2 / 3,
				chart->data.label[lblidx].colour);
			if (res != NSERROR_OK) {
				return res;
			}
			res = fetch_about_ssenddataf(ctx,
				"<text x=\"%d\" y=\"%d\" fill=\"#%06x\" >%s</text>",
				chart->width - legend_width + vertical_spacing,
				vertical_spacing * (lblidx+1),
			     chart->data.label[lblidx].colour,
				chart->data.label[lblidx].title);
			if (res != NSERROR_OK) {
				return res;
			}
		}
		break;
	default:
		break;
	}

	return NSERROR_OK;
}

static float
compute_series_total(struct chart_param *chart, unsigned int series)
{
	float total;
	unsigned int curdata;

	for (total = 0, curdata = 0;
	     curdata < chart->data.series[series].len;
	     curdata++) {
		total += chart->data.series[series].value[curdata];
	}
	return total;
}

/**
 * render the data as a pie chart svg
 */
static bool
pie_chart(struct fetch_about_context *ctx, struct chart_param *chart)
{
	nserror res;
	float ra; /* pie a radius */
	float rb; /* pie b radius */
	float series_total;
	unsigned int curdata; /* current data point index */
	float last_x, last_y;
	float end_x, end_y;
	float start;
	float extent;
	bool large;
	float circle_centre_x, circle_centre_y;

	/* ensure there is data to render */
	if ((chart->data.series_len < 1) || (chart->data.series[0].len < 2)) {
		return NSERROR_BAD_PARAMETER;
	}

	/* get the first series total value */
	series_total = compute_series_total(chart, 0);
	if (series_total == 0) {
		/* dividing by zero is embarasing */
		return NSERROR_BAD_PARAMETER;
	}

	/*
	 * need to ensure the chart area is setup correctly
	 *
	 * this is left to each chart type as different charts
	 *  have differnt requirements
	 */
	if ((chart->area.width == 0) || (chart->area.height == 0)) {
		/*
		 * pie chart defaults to square of smaller of figure
		 *  width and height
		 */
		if (chart->width > chart->height) {
			chart->area.width = chart->area.height = (chart->height - chart->area.x);
		} else {
			chart->area.width = chart->area.height = (chart->width - chart->area.y);
		}
	}

	/* content is going to return ok */
	fetch_about_set_http_code(ctx, 200);

	/* content type */
	if (fetch_about_send_header(ctx,
			"Content-Type: image/svg; charset=utf-8")) {
		goto aborted;
	}

	/* get the pie charts elipse radii */
	ra = chart->area.width / 2;
	rb = chart->area.height / 2;

	/* get the offset to the circle centre */
	circle_centre_x = chart->area.x + ra;
	circle_centre_y = chart->area.y + rb;


	/* svg header */
	res = fetch_about_ssenddataf(ctx,
			"<svg width=\"%u\" height=\"%u\" "
			"xmlns=\"http://www.w3.org/2000/svg\">\n",
			chart->width, chart->height);
	if (res != NSERROR_OK) {
		goto aborted;
	}

	/* generate the legend */
	res = output_pie_legend(ctx, chart);
	if (res != NSERROR_OK) {
		goto aborted;
	}

	/* plot the arcs */
	start = -M_PI_2;
	last_x = (ra * cos(start));
	last_y = (rb * sin(start));

	/* iterate over each data point creating a slice o pie */
	for (curdata=0; curdata < chart->data.series[0].len; curdata++) {
		extent = ((chart->data.series[0].value[curdata] / series_total) * 2 * M_PI);
		end_x = (ra * cos(start + extent));
		end_y = (rb * sin(start + extent));

		if (extent > M_PI) {
			large = true;
		} else {
			large = false;
		}

		res = fetch_about_ssenddataf(
			ctx,
			"<path d=\"M %g %g\n"
			"A %g %g 0 %d 1 %g %g\n"
			"L %g %g Z\" fill=\"#%06x\" />\n",
			circle_centre_x + last_x,
			circle_centre_y + last_y,
			ra, rb, large?1:0,
			circle_centre_x + end_x,
			circle_centre_y + end_y,
			circle_centre_x,
			circle_centre_y,
			chart->data.label[curdata].colour);
		if (res != NSERROR_OK) {
			goto aborted;
		}
		last_x = end_x;
		last_y = end_y;
		start +=extent;
	}

	res = fetch_about_ssenddataf(ctx, "</svg>\n");
	if (res != NSERROR_OK) {
		goto aborted;
	}

	fetch_about_send_finished(ctx);

	return true;

 aborted:

	return false;

}

/**
 * Handler to generate about scheme chart page.
 *
 * generates an svg chart
 *
 * \param ctx The fetcher context.
 * \return true if handled false if aborted.
 */
bool fetch_about_chart_handler(struct fetch_about_context *ctx)
{
	nserror res;
	struct chart_param chart;
	memset(&chart, 0, sizeof(struct chart_param));

	res = chart_from_query(fetch_about_get_url(ctx), &chart);
	if (res != NSERROR_OK) {
		goto aborted;
	}

	switch (chart.type) {
	case CHART_TYPE_PIE:
		return pie_chart(ctx, &chart);


	default:
		break;
	}

aborted:

	return false;

}







netsurf-vince/pdf/content/fetchers/about/chart.h

/*
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf.
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * about scheme chart handler interface
 */

#ifndef NETSURF_CONTENT_FETCHERS_ABOUT_CHART_H
#define NETSURF_CONTENT_FETCHERS_ABOUT_CHART_H

/**
 * Handler to generate about scheme chart page.
 *
 * generates an svg chart
 *
 * \param ctx The fetcher context.
 * \return true if handled false if aborted.
 */
bool fetch_about_chart_handler(struct fetch_about_context *ctx);

#endif
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/*
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf.
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * content generator for the about scheme blank page
 */

#include <stdbool.h>
#include <stddef.h>
#include <stdio.h>

#include "netsurf/types.h"
#include "utils/errors.h"
#include "utils/nsoption.h"

#include "private.h"
#include "choices.h"

/**
 * Generate the text of a Choices file which represents the current
 * in use options.
 *
 * \param ctx The fetcher context.
 * \return true if handled false if aborted.
 */
bool fetch_about_choices_handler(struct fetch_about_context *ctx)
{
	char buffer[1024];
	int code = 200;
	int slen;
	unsigned int opt_loop = 0;
	int res = 0;

	/* content is going to return ok */
	fetch_about_set_http_code(ctx, code);

	/* content type */
	if (fetch_about_send_header(ctx, "Content-Type: text/plain"))
		goto fetch_about_choices_handler_aborted;

	slen = snprintf(buffer, sizeof buffer,
		 "# Automatically generated current NetSurf browser Choices\n");

	do {
		res = nsoption_snoptionf(buffer + slen,
				sizeof buffer - slen,
				opt_loop,
				"%k:%v\n");
		if (res <= 0)
			break; /* last option */

		if (res >= (int) (sizeof buffer - slen)) {
			/* last entry would not fit in buffer, submit buffer */
			res = fetch_about_senddata(ctx, (const uint8_t *)buffer, slen);
			if (res != NSERROR_OK) {
				goto fetch_about_choices_handler_aborted;
			}
			slen = 0;
		} else {
			/* normal addition */
			slen += res;
			opt_loop++;
		}
	} while (res > 0);

	res = fetch_about_senddata(ctx, (const uint8_t *)buffer, slen);
	if (res != NSERROR_OK) {
		goto fetch_about_choices_handler_aborted;
	}

	fetch_about_send_finished(ctx);

	return true;

fetch_about_choices_handler_aborted:
	return false;
}
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/*
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf.
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * about scheme choices handler interface
 */

#ifndef NETSURF_CONTENT_FETCHERS_ABOUT_CHOICES_H
#define NETSURF_CONTENT_FETCHERS_ABOUT_CHOICES_H

/**
 * Handler to generate about scheme choices page.
 *
 * \param ctx The fetcher context.
 * \return true if handled false if aborted.
 */
bool fetch_about_choices_handler(struct fetch_about_context *ctx);

#endif
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/*
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf.
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * content generator for the about scheme blank page
 */

#include <stdbool.h>
#include <stdio.h>
#include <string.h>

#include "netsurf/types.h"
#include "utils/errors.h"
#include "utils/nsoption.h"

#include "private.h"
#include "config.h"

/**
 * Handler to generate about scheme config page
 *
 * \param ctx The fetcher context.
 * \return true if handled false if aborted.
 */
bool fetch_about_config_handler(struct fetch_about_context *ctx)
{
	char buffer[1024];
	int slen = 0;
	unsigned int opt_loop = 0;
	int elen = 0; /* entry length */
	nserror res;
	bool even = false;

	/* content is going to return ok */
	fetch_about_set_http_code(ctx, 200);

	/* content type */
	if (fetch_about_send_header(ctx, "Content-Type: text/html")) {
		goto fetch_about_config_handler_aborted;
	}

	res = fetch_about_ssenddataf(ctx,
			"<html>\n<head>\n"
			"<title>NetSurf Browser Config</title>\n"
			"<link rel=\"stylesheet\" type=\"text/css\" "
			"href=\"resource:internal.css\">\n"
			"</head>\n"
			"<body "
				"id =\"configlist\" "
				"class=\"ns-even-bg ns-even-fg ns-border\" "
				"style=\"overflow: hidden;\">\n"
			"<h1 class=\"ns-border\">NetSurf Browser Config</h1>\n"
			"<table class=\"config\">\n"
			"<tr><th>Option</th>"
			"<th>Type</th>"
			"<th>Provenance</th>"
			"<th>Setting</th></tr>\n");
	if (res != NSERROR_OK) {
		goto fetch_about_config_handler_aborted;
	}


	do {
		if (even) {
			elen = nsoption_snoptionf(buffer + slen,
					sizeof buffer - slen,
					opt_loop,
					"<tr class=\"ns-even-bg\">"
						"<th class=\"ns-border\">%k</th>"
						"<td class=\"ns-border\">%t</td>"
						"<td class=\"ns-border\">%p</td>"
						"<td class=\"ns-border\">%V</td>"
					"</tr>\n");
		} else {
			elen = nsoption_snoptionf(buffer + slen,
					sizeof buffer - slen,
					opt_loop,
					"<tr class=\"ns-odd-bg\">"
						"<th class=\"ns-border\">%k</th>"
						"<td class=\"ns-border\">%t</td>"
						"<td class=\"ns-border\">%p</td>"
						"<td class=\"ns-border\">%V</td>"
					"</tr>\n");
		}
		if (elen <= 0)
			break; /* last option */

		if (elen >= (int) (sizeof buffer - slen)) {
			/* last entry would not fit in buffer, submit buffer */
			res = fetch_about_senddata(ctx, (const uint8_t *)buffer, slen);
			if (res != NSERROR_OK) {
				goto fetch_about_config_handler_aborted;
			}
			slen = 0;
		} else {
			/* normal addition */
			slen += elen;
			opt_loop++;
			even = !even;
		}
	} while (elen > 0);

	slen += snprintf(buffer + slen, sizeof buffer - slen,
			 "</table>\n</body>\n</html>\n");

	res = fetch_about_senddata(ctx, (const uint8_t *)buffer, slen);
	if (res != NSERROR_OK) {
		goto fetch_about_config_handler_aborted;
	}

	fetch_about_send_finished(ctx);

	return true;

fetch_about_config_handler_aborted:
	return false;
}







netsurf-vince/pdf/content/fetchers/about/config.h

/*
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf.
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * about scheme config handler interface
 */

#ifndef NETSURF_CONTENT_FETCHERS_ABOUT_CONFIG_H
#define NETSURF_CONTENT_FETCHERS_ABOUT_CONFIG_H

/**
 * Handler to generate about scheme config page.
 *
 * \param ctx The fetcher context.
 * \return true if handled false if aborted.
 */
bool fetch_about_config_handler(struct fetch_about_context *ctx);

#endif







netsurf-vince/pdf/content/fetchers/about/imagecache.c

/*
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf.
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * content generator for the about scheme imagecache page
 */

#include <stdbool.h>
#include <stdio.h>

#include "netsurf/types.h"

#include "image/image_cache.h"

#include "private.h"
#include "imagecache.h"

/* exported interface documented in about/imagecache.h */
bool fetch_about_imagecache_handler(struct fetch_about_context *ctx)
{
	char buffer[2048]; /* output buffer */
	int code = 200;
	int slen;
	unsigned int cent_loop = 0;
	int elen = 0; /* entry length */
	nserror res;
	bool even = false;

	/* content is going to return ok */
	fetch_about_set_http_code(ctx, code);

	/* content type */
	if (fetch_about_send_header(ctx, "Content-Type: text/html"))
		goto fetch_about_imagecache_handler_aborted;

	/* page head */
	res = fetch_about_ssenddataf(ctx,
		"<html>\n<head>\n"
		"<title>Image Cache Status</title>\n"
		"<link rel=\"stylesheet\" type=\"text/css\" "
		"href=\"resource:internal.css\">\n"
		"</head>\n"
		"<body id =\"cachelist\" class=\"ns-even-bg ns-even-fg ns-border\">\n"
		"<h1 class=\"ns-border\">Image Cache Status</h1>\n");
	if (res != NSERROR_OK) {
		goto fetch_about_imagecache_handler_aborted;
	}

	/* image cache summary */
	slen = image_cache_snsummaryf(buffer, sizeof(buffer),
		"<p>Configured limit of %a hysteresis of %b</p>\n"
		"<p>Total bitmap size in use %c (in %d)</p>\n"
		"<p>Age %es</p>\n"
		"<p>Peak size %f (in %g)</p>\n"
		"<p>Peak image count %h (size %i)</p>\n"
		"<p>Cache total/hit/miss/fail (counts) %j/%k/%l/%m "
		"(%pj%%/%pk%%/%pl%%/%pm%%)"
		"<img width=200 height=100 src=\"about:chart?type=pie&width=200&height=100&labels=hit,miss,fail&values=%k,%l,%m\" />"
		"</p>\n");
	if (slen >= (int) (sizeof(buffer))) {
		goto fetch_about_imagecache_handler_aborted; /* overflow */
	}

	res = fetch_about_senddata(ctx, (const uint8_t *)buffer, slen);
	if (res != NSERROR_OK) {
		goto fetch_about_imagecache_handler_aborted;
	}

	/* image cache summary */
	slen = image_cache_snsummaryf(buffer, sizeof(buffer),
		"<p>Cache total/hit/miss/fail (size) %n/%o/%q/%r "
				"(%pn%%/%po%%/%pq%%/%pr%%)"
		"<img width=200 height=100 src=\"about:chart?type=pie&width=200&height=100&labels=hit,miss,fail&values=%o,%q,%r\" /></p>\n"
		"<p>Total images never rendered: %s "
				"(includes %t that were converted)</p>\n"
		"<p>Total number of excessive conversions: %u "
				"(from %v images converted more than once)"
				"</p>\n"
		"<p>Bitmap of size %w had most (%x) conversions</p>\n"
		"<h2 class=\"ns-border\">Current contents</h2>\n");
	if (slen >= (int) (sizeof(buffer))) {
		goto fetch_about_imagecache_handler_aborted; /* overflow */
	}

	res = fetch_about_senddata(ctx, (const uint8_t *)buffer, slen);
	if (res != NSERROR_OK) {
		goto fetch_about_imagecache_handler_aborted;
	}

	/* image cache entry table */
	res = fetch_about_ssenddataf(ctx, "<p class=\"imagecachelist\">\n"
			"<strong>"
			"<span>Entry</span>"
			"<span>Content Key</span>"
			"<span>Redraw Count</span>"
			"<span>Conversion Count</span>"
			"<span>Last Redraw</span>"
			"<span>Bitmap Age</span>"
			"<span>Bitmap Size</span>"
			"<span>Source</span>"
			"</strong>\n");
	if (res != NSERROR_OK) {
		goto fetch_about_imagecache_handler_aborted;
	}

	slen = 0;
	do {
		if (even) {
			elen = image_cache_snentryf(buffer + slen,
						   sizeof buffer - slen,
					cent_loop,
					"<a href=\"%U\">"
					"<span class=\"ns-border\">%e</span>"
					"<span class=\"ns-border\">%k</span>"
					"<span class=\"ns-border\">%r</span>"
					"<span class=\"ns-border\">%c</span>"
					"<span class=\"ns-border\">%a</span>"
					"<span class=\"ns-border\">%g</span>"
					"<span class=\"ns-border\">%s</span>"
					"<span class=\"ns-border\">%o</span>"
					"</a>\n");
		} else {
			elen = image_cache_snentryf(buffer + slen,
						   sizeof buffer - slen,
					cent_loop,
					"<a class=\"ns-odd-bg\" href=\"%U\">"
					"<span class=\"ns-border\">%e</span>"
					"<span class=\"ns-border\">%k</span>"
					"<span class=\"ns-border\">%r</span>"
					"<span class=\"ns-border\">%c</span>"
					"<span class=\"ns-border\">%a</span>"
					"<span class=\"ns-border\">%g</span>"
					"<span class=\"ns-border\">%s</span>"
					"<span class=\"ns-border\">%o</span>"
					"</a>\n");
		}
		if (elen <= 0)
			break; /* last option */

		if (elen >= (int) (sizeof buffer - slen)) {
			/* last entry would not fit in buffer, submit buffer */
			res = fetch_about_senddata(ctx,
						   (const uint8_t *)buffer,
						   slen);
			if (res != NSERROR_OK) {
				goto fetch_about_imagecache_handler_aborted;
			}

			slen = 0;
		} else {
			/* normal addition */
			slen += elen;
			cent_loop++;
			even = !even;
		}
	} while (elen > 0);

	slen += snprintf(buffer + slen, sizeof buffer - slen,
			 "</p>\n</body>\n</html>\n");

	res = fetch_about_senddata(ctx, (const uint8_t *)buffer, slen);
	if (res != NSERROR_OK) {
		goto fetch_about_imagecache_handler_aborted;
	}

	fetch_about_send_finished(ctx);

	return true;

fetch_about_imagecache_handler_aborted:
	return false;
}







netsurf-vince/pdf/content/fetchers/about/imagecache.h

/*
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf.
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * about scheme imagecache handler interface
 */

#ifndef NETSURF_CONTENT_FETCHERS_ABOUT_IMAGECACHE_H
#define NETSURF_CONTENT_FETCHERS_ABOUT_IMAGECACHE_H

/**
 * Handler to generate about scheme imagecache page.
 *
 * Shows details of current image cache.
 *
 * \param ctx The fetcher context.
 * \return true if handled false if aborted.
 */
bool fetch_about_imagecache_handler(struct fetch_about_context *ctx);

#endif
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/*
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf.
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * content generator for the about scheme query privacy page
 */

#include <stdbool.h>
#include <stddef.h>
#include <stdio.h>
#include <string.h>
#include <stdint.h>
#include <stdlib.h>

#include "netsurf/plot_style.h"

#include "utils/errors.h"
#include "utils/nscolour.h"

#include "private.h"
#include "nscolours.h"

/**
 * Handler to generate the nscolours stylesheet
 *
 * \param ctx The fetcher context.
 * \return true if handled false if aborted.
 */
bool fetch_about_nscolours_handler(struct fetch_about_context *ctx)
{
	nserror res;
	const char *stylesheet;

	/* content is going to return ok */
	fetch_about_set_http_code(ctx, 200);

	/* content type */
	if (fetch_about_send_header(ctx, "Content-Type: text/css; charset=utf-8")) {
		goto aborted;
	}

	res = nscolour_get_stylesheet(&stylesheet);
	if (res != NSERROR_OK) {
		goto aborted;
	}

	res = fetch_about_ssenddataf(ctx,
			"html {\n"
			"\tbackground-color: #%06x;\n"
			"}\n"
			"%s",
			colour_rb_swap(nscolours[NSCOLOUR_WIN_ODD_BG]),
			stylesheet);
	if (res != NSERROR_OK) {
		goto aborted;
	}

	fetch_about_send_finished(ctx);

	return true;

aborted:

	return false;
}







netsurf-vince/pdf/content/fetchers/about/nscolours.h

/*
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf.
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * about scheme nscolours handler interface
 */

#ifndef NETSURF_CONTENT_FETCHERS_ABOUT_NSCOLOURS_H
#define NETSURF_CONTENT_FETCHERS_ABOUT_NSCOLOURS_H

/**
 * Handler to generate the nscolours stylesheet
 *
 * \param ctx The fetcher context.
 * \return true if handled false if aborted.
 */
bool fetch_about_nscolours_handler(struct fetch_about_context *ctx);

#endif







netsurf-vince/pdf/content/fetchers/about/private.h

/*
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Private interfaces for the about scheme fetcher.
 */

#ifndef NETSURF_CONTENT_FETCHERS_ABOUT_PRIVATE_H
#define NETSURF_CONTENT_FETCHERS_ABOUT_PRIVATE_H

struct fetch_about_context;
struct fetch_multipart_data;

/**
 * set http response code on about response
 */
bool fetch_about_set_http_code(struct fetch_about_context *ctx, long code);

/**
 * Send a header on the about response
 *
 * \param ctx The about fetch context
 * \param fmt The format specifier of the header
 * \return true if the fetch has been aborted else false
 */
bool fetch_about_send_header(struct fetch_about_context *ctx, const char *fmt, ...);

/**
 * send data on the about response
 */
nserror fetch_about_senddata(struct fetch_about_context *ctx, const uint8_t *data, size_t data_len);

/**
 * send formatted data on the about response
 */
nserror fetch_about_ssenddataf(struct fetch_about_context *ctx, const char *fmt, ...);

/**
 * complete the about fetch response
 */
bool fetch_about_send_finished(struct fetch_about_context *ctx);

/**
 * Generate a 500 server error respnse
 *
 * \param ctx The fetcher context.
 * \return true if handled false if aborted.
 */
bool fetch_about_srverror(struct fetch_about_context *ctx);

/**
 * get the fetch url
 */
struct nsurl *fetch_about_get_url(struct fetch_about_context *ctx);

/**
 * get multipart fetch data
 */
const struct fetch_multipart_data *fetch_about_get_multipart(struct fetch_about_context *ctx);

#endif
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/*
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf.
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * content generator for the about scheme query privacy page
 */

#include <stdlib.h>

#include "utils/errors.h"
#include "utils/nsurl.h"
#include "utils/messages.h"

#include "query.h"

/* exported interface documented in about/query.h */
nserror
get_query_description(struct nsurl *url,
		      const char *key,
		      char **out_str)
{
	nserror res;
	char *url_s;
	size_t url_l;
	char *str = NULL;

	/* get the host in question */
	res = nsurl_get(url, NSURL_HOST, &url_s, &url_l);
	if (res != NSERROR_OK) {
		return res;
	}

	/* obtain the description with the url substituted */
	str = messages_get_buff(key, url_s);
	if (str == NULL) {
		res = NSERROR_NOMEM;
	} else {
		*out_str = str;
	}

	free(url_s);

	return res;
}







netsurf-vince/pdf/content/fetchers/about/query.h

/*
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf.
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * about scheme query handlers support interface
 */

#ifndef NETSURF_CONTENT_FETCHERS_ABOUT_QUERY_H
#define NETSURF_CONTENT_FETCHERS_ABOUT_QUERY_H

/**
 * generate a generic query description
 *
 * \param url The site url
 * \param key message key
 * \param out_str pointer to buffer with output
 */
nserror get_query_description(struct nsurl *url, const char *key, char **out_str);

#endif
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/*
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf.
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * content generator for the about scheme query privacy page
 */

#include <stdbool.h>
#include <stddef.h>
#include <stdio.h>
#include <string.h>
#include <stdint.h>
#include <stdlib.h>

#include "utils/errors.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "content/fetch.h"

#include "private.h"
#include "query_auth.h"


/**
 * generate the description of the login query
 */
static nserror
get_authentication_description(struct nsurl *url,
			       const char *realm,
			       const char *username,
			       const char *password,
			       char **out_str)
{
	nserror res;
	char *url_s;
	size_t url_l;
	char *str = NULL;
	const char *key;

	res = nsurl_get(url, NSURL_HOST, &url_s, &url_l);
	if (res != NSERROR_OK) {
		return res;
	}

	if ((*username == 0) && (*password == 0)) {
		key = "LoginDescription";
	} else {
		key = "LoginAgain";
	}

	str = messages_get_buff(key, url_s, realm);
	if (str != NULL) {
		NSLOG(netsurf, INFO,
		      "key:%s url:%s realm:%s str:%s",
		      key, url_s, realm, str);
		*out_str = str;
	} else {
		res = NSERROR_NOMEM;
	}

	free(url_s);

	return res;
}


/**
 * Handler to generate about scheme authentication query page
 *
 * \param ctx The fetcher context.
 * \return true if handled false if aborted.
 */
bool fetch_about_query_auth_handler(struct fetch_about_context *ctx)
{
	nserror res;
	char *url_s;
	size_t url_l;
	const char *realm = "";
	const char *username = "";
	const char *password = "";
	const char *title;
	char *description = NULL;
	struct nsurl *siteurl = NULL;
	const struct fetch_multipart_data *curmd; /* mutipart data iterator */

	/* extract parameters from multipart post data */
	curmd = fetch_about_get_multipart(ctx);
	while (curmd != NULL) {
		if (strcmp(curmd->name, "siteurl") == 0) {
			res = nsurl_create(curmd->value, &siteurl);
			if (res != NSERROR_OK) {
				return fetch_about_srverror(ctx);
			}
		} else if (strcmp(curmd->name, "realm") == 0) {
			realm = curmd->value;
		} else if (strcmp(curmd->name, "username") == 0) {
			username = curmd->value;
		} else if (strcmp(curmd->name, "password") == 0) {
			password = curmd->value;
		}
		curmd = curmd->next;
	}

	if (siteurl == NULL) {
		return fetch_about_srverror(ctx);
	}

	/* content is going to return ok */
	fetch_about_set_http_code(ctx, 200);

	/* content type */
	if (fetch_about_send_header(ctx, "Content-Type: text/html; charset=utf-8")) {
		goto fetch_about_query_auth_handler_aborted;
	}

	title = messages_get("LoginTitle");
	res = fetch_about_ssenddataf(ctx,
			"<html>\n<head>\n"
			"<title>%s</title>\n"
			"<link rel=\"stylesheet\" type=\"text/css\" "
			"href=\"resource:internal.css\">\n"
			"</head>\n"
			"<body class=\"ns-even-bg ns-even-fg ns-border\" id =\"authentication\">\n"
			"<h1 class=\"ns-border\">%s</h1>\n",
			title, title);
	if (res != NSERROR_OK) {
		goto fetch_about_query_auth_handler_aborted;
	}

	res = fetch_about_ssenddataf(ctx,
			 "<form method=\"post\""
			 " enctype=\"multipart/form-data\">");
	if (res != NSERROR_OK) {
		goto fetch_about_query_auth_handler_aborted;
	}

	res = get_authentication_description(siteurl,
					     realm,
					     username,
					     password,
					     &description);
	if (res == NSERROR_OK) {
		res = fetch_about_ssenddataf(ctx, "<p>%s</p>", description);
		free(description);
		if (res != NSERROR_OK) {
			goto fetch_about_query_auth_handler_aborted;
		}
	}

	res = fetch_about_ssenddataf(ctx, "<table>");
	if (res != NSERROR_OK) {
		goto fetch_about_query_auth_handler_aborted;
	}

	res = fetch_about_ssenddataf(ctx,
			 "<tr>"
			 "<th><label for=\"name\">%s:</label></th>"
			 "<td><input type=\"text\" id=\"username\" "
			 "name=\"username\" value=\"%s\"></td>"
			 "</tr>",
			 messages_get("Username"), username);
	if (res != NSERROR_OK) {
		goto fetch_about_query_auth_handler_aborted;
	}

	res = fetch_about_ssenddataf(ctx,
			 "<tr>"
			 "<th><label for=\"password\">%s:</label></th>"
			 "<td><input type=\"password\" id=\"password\" "
			 "name=\"password\" value=\"%s\"></td>"
			 "</tr>",
			 messages_get("Password"), password);
	if (res != NSERROR_OK) {
		goto fetch_about_query_auth_handler_aborted;
	}

	res = fetch_about_ssenddataf(ctx, "</table>");
	if (res != NSERROR_OK) {
		goto fetch_about_query_auth_handler_aborted;
	}

	res = fetch_about_ssenddataf(ctx,
			 "<div id=\"buttons\">"
			 "<input type=\"submit\" id=\"login\" name=\"login\" "
			 "value=\"%s\" class=\"default-action\">"
			 "<input type=\"submit\" id=\"cancel\" name=\"cancel\" "
			 "value=\"%s\">"
			 "</div>",
			 messages_get("Login"),
			 messages_get("Cancel"));
	if (res != NSERROR_OK) {
		goto fetch_about_query_auth_handler_aborted;
	}

	res = nsurl_get(siteurl, NSURL_COMPLETE, &url_s, &url_l);
	if (res != NSERROR_OK) {
		url_s = strdup("");
	}
	res = fetch_about_ssenddataf(ctx,
			 "<input type=\"hidden\" name=\"siteurl\" value=\"%s\">",
			 url_s);
	free(url_s);
	if (res != NSERROR_OK) {
		goto fetch_about_query_auth_handler_aborted;
	}

	res = fetch_about_ssenddataf(ctx,
			 "<input type=\"hidden\" name=\"realm\" value=\"%s\">",
			 realm);
	if (res != NSERROR_OK) {
		goto fetch_about_query_auth_handler_aborted;
	}

	res = fetch_about_ssenddataf(ctx, "</form></body>\n</html>\n");
	if (res != NSERROR_OK) {
		goto fetch_about_query_auth_handler_aborted;
	}

	fetch_about_send_finished(ctx);

	nsurl_unref(siteurl);

	return true;

fetch_about_query_auth_handler_aborted:

	nsurl_unref(siteurl);

	return false;
}







netsurf-vince/pdf/content/fetchers/about/query_auth.h

/*
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf.
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * about scheme query auth handler interface
 */

#ifndef NETSURF_CONTENT_FETCHERS_ABOUT_QUERY_AUTH_H
#define NETSURF_CONTENT_FETCHERS_ABOUT_QUERY_AUTH_H

/**
 * Handler to generate about scheme query auth page.
 *
 * \param ctx The fetcher context.
 * \return true if handled false if aborted.
 */
bool fetch_about_query_auth_handler(struct fetch_about_context *ctx);

#endif







netsurf-vince/pdf/content/fetchers/about/query_fetcherror.c

/*
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf.
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * content generator for the about scheme query privacy page
 */

#include <stdbool.h>
#include <stddef.h>
#include <stdio.h>
#include <string.h>
#include <stdint.h>
#include <stdlib.h>

#include "utils/errors.h"
#include "utils/messages.h"
#include "content/fetch.h"

#include "private.h"
#include "query.h"
#include "query_fetcherror.h"

/**
 * Handler to generate about scheme fetch error query page
 *
 * \param ctx The fetcher context.
 * \return true if handled false if aborted.
 */
bool fetch_about_query_fetcherror_handler(struct fetch_about_context *ctx)
{
	nserror res;
	char *url_s;
	size_t url_l;
	const char *reason = "";
	const char *title;
	struct nsurl *siteurl = NULL;
	char *description = NULL;
	const struct fetch_multipart_data *curmd; /* mutipart data iterator */

	/* extract parameters from multipart post data */
	curmd = fetch_about_get_multipart(ctx);
	while (curmd != NULL) {
		if (strcmp(curmd->name, "siteurl") == 0) {
			res = nsurl_create(curmd->value, &siteurl);
			if (res != NSERROR_OK) {
				return fetch_about_srverror(ctx);
			}
		} else if (strcmp(curmd->name, "reason") == 0) {
			reason = curmd->value;
		}
		curmd = curmd->next;
	}

	if (siteurl == NULL) {
		return fetch_about_srverror(ctx);
	}

	/* content is going to return ok */
	fetch_about_set_http_code(ctx, 200);

	/* content type */
	if (fetch_about_send_header(ctx, "Content-Type: text/html; charset=utf-8")) {
		goto fetch_about_query_fetcherror_handler_aborted;
	}

	title = messages_get("FetchErrorTitle");
	res = fetch_about_ssenddataf(ctx,
			"<html>\n<head>\n"
			"<title>%s</title>\n"
			"<link rel=\"stylesheet\" type=\"text/css\" "
			"href=\"resource:internal.css\">\n"
			"</head>\n"
			"<body class=\"ns-even-bg ns-even-fg ns-border\" id =\"fetcherror\">\n"
			"<h1 class=\"ns-border ns-odd-fg-bad\">%s</h1>\n",
			title, title);
	if (res != NSERROR_OK) {
		goto fetch_about_query_fetcherror_handler_aborted;
	}

	res = fetch_about_ssenddataf(ctx,
			 "<form method=\"post\""
			 " enctype=\"multipart/form-data\">");
	if (res != NSERROR_OK) {
		goto fetch_about_query_fetcherror_handler_aborted;
	}

	res = get_query_description(siteurl,
				    "FetchErrorDescription",
				    &description);
	if (res == NSERROR_OK) {
		res = fetch_about_ssenddataf(ctx, "<div><p>%s</p></div>", description);
		free(description);
		if (res != NSERROR_OK) {
			goto fetch_about_query_fetcherror_handler_aborted;
		}
	}
	res = fetch_about_ssenddataf(ctx, "<div><p>%s</p></div>", reason);
	if (res != NSERROR_OK) {
		goto fetch_about_query_fetcherror_handler_aborted;
	}

	res = fetch_about_ssenddataf(ctx,
			 "<div id=\"buttons\">"
			 "<input type=\"submit\" id=\"back\" name=\"back\" "
			 "value=\"%s\" class=\"default-action\">"
			 "<input type=\"submit\" id=\"retry\" name=\"retry\" "
			 "value=\"%s\">"
			 "</div>",
			 messages_get("Backtoprevious"),
			 messages_get("TryAgain"));
	if (res != NSERROR_OK) {
		goto fetch_about_query_fetcherror_handler_aborted;
	}

	res = nsurl_get(siteurl, NSURL_COMPLETE, &url_s, &url_l);
	if (res != NSERROR_OK) {
		url_s = strdup("");
	}
	res = fetch_about_ssenddataf(ctx,
			 "<input type=\"hidden\" name=\"siteurl\" value=\"%s\">",
			 url_s);
	free(url_s);
	if (res != NSERROR_OK) {
		goto fetch_about_query_fetcherror_handler_aborted;
	}

	res = fetch_about_ssenddataf(ctx, "</form></body>\n</html>\n");
	if (res != NSERROR_OK) {
		goto fetch_about_query_fetcherror_handler_aborted;
	}

	fetch_about_send_finished(ctx);

	nsurl_unref(siteurl);

	return true;

fetch_about_query_fetcherror_handler_aborted:
	nsurl_unref(siteurl);

	return false;
}







netsurf-vince/pdf/content/fetchers/about/query_fetcherror.h

/*
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf.
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * about scheme query fetch error handler interface
 */

#ifndef NETSURF_CONTENT_FETCHERS_ABOUT_QUERY_FETCHERROR_H
#define NETSURF_CONTENT_FETCHERS_ABOUT_QUERY_FETCHERROR_H

/**
 * Handler to generate about scheme fetch error query page
 *
 * \param ctx The fetcher context.
 * \return true if handled false if aborted.
 */
bool fetch_about_query_fetcherror_handler(struct fetch_about_context *ctx);

#endif







netsurf-vince/pdf/content/fetchers/about/query_privacy.c

/*
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf.
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * content generator for the about scheme query privacy page
 */

#include <stdbool.h>
#include <stddef.h>
#include <stdio.h>
#include <string.h>
#include <stdint.h>
#include <stdlib.h>

#include "utils/errors.h"
#include "utils/messages.h"
#include "content/fetch.h"

#include "private.h"
#include "query.h"
#include "query_privacy.h"

/**
 * Handler to generate about scheme privacy query page
 *
 * \param ctx The fetcher context.
 * \return true if handled false if aborted.
 */
bool fetch_about_query_privacy_handler(struct fetch_about_context *ctx)
{
	nserror res;
	char *url_s;
	size_t url_l;
	const char *reason = "";
	const char *title;
	struct nsurl *siteurl = NULL;
	char *description = NULL;
	const char *chainurl = NULL;
	const struct fetch_multipart_data *curmd; /* mutipart data iterator */

	/* extract parameters from multipart post data */
	curmd = fetch_about_get_multipart(ctx);
	while (curmd != NULL) {
		if (strcmp(curmd->name, "siteurl") == 0) {
			res = nsurl_create(curmd->value, &siteurl);
			if (res != NSERROR_OK) {
				return fetch_about_srverror(ctx);
			}
		} else if (strcmp(curmd->name, "reason") == 0) {
			reason = curmd->value;
		} else if (strcmp(curmd->name, "chainurl") == 0) {
			chainurl = curmd->value;
		}
		curmd = curmd->next;
	}

	if (siteurl == NULL) {
		return fetch_about_srverror(ctx);
	}

	/* content is going to return ok */
	fetch_about_set_http_code(ctx, 200);

	/* content type */
	if (fetch_about_send_header(ctx, "Content-Type: text/html; charset=utf-8")) {
		goto fetch_about_query_ssl_handler_aborted;
	}

	title = messages_get("PrivacyTitle");
	res = fetch_about_ssenddataf(ctx,
			"<html>\n<head>\n"
			"<title>%s</title>\n"
			"<link rel=\"stylesheet\" type=\"text/css\" "
			"href=\"resource:internal.css\">\n"
			"</head>\n"
			"<body class=\"ns-even-bg ns-even-fg ns-border\" id =\"privacy\">\n"
			"<h1 class=\"ns-border ns-odd-fg-bad\">%s</h1>\n",
			title, title);
	if (res != NSERROR_OK) {
		goto fetch_about_query_ssl_handler_aborted;
	}

	res = fetch_about_ssenddataf(ctx,
			 "<form method=\"post\""
			 " enctype=\"multipart/form-data\">");
	if (res != NSERROR_OK) {
		goto fetch_about_query_ssl_handler_aborted;
	}

	res = get_query_description(siteurl,
				    "PrivacyDescription",
				    &description);
	if (res == NSERROR_OK) {
		res = fetch_about_ssenddataf(ctx, "<div><p>%s</p></div>", description);
		free(description);
		if (res != NSERROR_OK) {
			goto fetch_about_query_ssl_handler_aborted;
		}
	}

	if (chainurl == NULL) {
		res = fetch_about_ssenddataf(ctx,
				 "<div><p>%s</p></div>"
				 "<div><p>%s</p></div>",
				 reason,
				 messages_get("ViewCertificatesNotPossible"));
	} else {
		res = fetch_about_ssenddataf(ctx,
				 "<div><p>%s</p></div>"
				 "<div><p><a href=\"%s\" target=\"_blank\">%s</a></p></div>",
				 reason,
				 chainurl,
				 messages_get("ViewCertificates"));
	}
	if (res != NSERROR_OK) {
		goto fetch_about_query_ssl_handler_aborted;
	}
	res = fetch_about_ssenddataf(ctx,
			 "<div id=\"buttons\">"
			 "<input type=\"submit\" id=\"back\" name=\"back\" "
			 "value=\"%s\" class=\"default-action\">"
			 "<input type=\"submit\" id=\"proceed\" name=\"proceed\" "
			 "value=\"%s\">"
			 "</div>",
			 messages_get("Backtosafety"),
			 messages_get("Proceed"));
	if (res != NSERROR_OK) {
		goto fetch_about_query_ssl_handler_aborted;
	}

	res = nsurl_get(siteurl, NSURL_COMPLETE, &url_s, &url_l);
	if (res != NSERROR_OK) {
		url_s = strdup("");
	}
	res = fetch_about_ssenddataf(ctx,
			 "<input type=\"hidden\" name=\"siteurl\" value=\"%s\">",
			 url_s);
	free(url_s);
	if (res != NSERROR_OK) {
		goto fetch_about_query_ssl_handler_aborted;
	}

	res = fetch_about_ssenddataf(ctx, "</form></body>\n</html>\n");
	if (res != NSERROR_OK) {
		goto fetch_about_query_ssl_handler_aborted;
	}

	fetch_about_send_finished(ctx);

	nsurl_unref(siteurl);

	return true;

fetch_about_query_ssl_handler_aborted:
	nsurl_unref(siteurl);

	return false;
}







netsurf-vince/pdf/content/fetchers/about/query_privacy.h

/*
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf.
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * about scheme query privacy handler interface
 */

#ifndef NETSURF_CONTENT_FETCHERS_ABOUT_QUERY_PRIVACY_H
#define NETSURF_CONTENT_FETCHERS_ABOUT_QUERY_PRIVACY_H

/**
 * Handler to generate about scheme query privacy page.
 *
 * \param ctx The fetcher context.
 * \return true if handled false if aborted.
 */
bool fetch_about_query_privacy_handler(struct fetch_about_context *ctx);

#endif







netsurf-vince/pdf/content/fetchers/about/query_timeout.c

/*
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf.
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * content generator for the about scheme query timeout page
 */

#include <stdbool.h>
#include <stddef.h>
#include <stdio.h>
#include <string.h>
#include <stdint.h>
#include <stdlib.h>

#include "utils/errors.h"
#include "utils/messages.h"
#include "content/fetch.h"

#include "private.h"
#include "query.h"
#include "query_timeout.h"

/**
 * Handler to generate about scheme timeout query page
 *
 * \param ctx The fetcher context.
 * \return true if handled false if aborted.
 */
bool fetch_about_query_timeout_handler(struct fetch_about_context *ctx)
{
	nserror res;
	char *url_s;
	size_t url_l;
	const char *reason = "";
	const char *title;
	struct nsurl *siteurl = NULL;
	char *description = NULL;
	const struct fetch_multipart_data *curmd; /* mutipart data iterator */

	/* extract parameters from multipart post data */
	curmd = fetch_about_get_multipart(ctx);
	while (curmd != NULL) {
		if (strcmp(curmd->name, "siteurl") == 0) {
			res = nsurl_create(curmd->value, &siteurl);
			if (res != NSERROR_OK) {
				return fetch_about_srverror(ctx);
			}
		} else if (strcmp(curmd->name, "reason") == 0) {
			reason = curmd->value;
		}
		curmd = curmd->next;
	}

	if (siteurl == NULL) {
		return fetch_about_srverror(ctx);
	}

	/* content is going to return ok */
	fetch_about_set_http_code(ctx, 200);

	/* content type */
	if (fetch_about_send_header(ctx, "Content-Type: text/html; charset=utf-8")) {
		goto fetch_about_query_timeout_handler_aborted;
	}

	title = messages_get("TimeoutTitle");
	res = fetch_about_ssenddataf(ctx,
			"<html>\n<head>\n"
			"<title>%s</title>\n"
			"<link rel=\"stylesheet\" type=\"text/css\" "
			"href=\"resource:internal.css\">\n"
			"</head>\n"
			"<body class=\"ns-even-bg ns-even-fg ns-border\" id =\"timeout\">\n"
			"<h1 class=\"ns-border ns-odd-fg-bad\">%s</h1>\n",
			title, title);
	if (res != NSERROR_OK) {
		goto fetch_about_query_timeout_handler_aborted;
	}

	res = fetch_about_ssenddataf(ctx,
			 "<form method=\"post\""
			 " enctype=\"multipart/form-data\">");
	if (res != NSERROR_OK) {
		goto fetch_about_query_timeout_handler_aborted;
	}

	res = get_query_description(siteurl,
				    "TimeoutDescription",
				    &description);
	if (res == NSERROR_OK) {
		res = fetch_about_ssenddataf(ctx, "<div><p>%s</p></div>", description);
		free(description);
		if (res != NSERROR_OK) {
			goto fetch_about_query_timeout_handler_aborted;
		}
	}
	res = fetch_about_ssenddataf(ctx, "<div><p>%s</p></div>", reason);
	if (res != NSERROR_OK) {
		goto fetch_about_query_timeout_handler_aborted;
	}

	res = fetch_about_ssenddataf(ctx,
			 "<div id=\"buttons\">"
			 "<input type=\"submit\" id=\"back\" name=\"back\" "
			 "value=\"%s\" class=\"default-action\">"
			 "<input type=\"submit\" id=\"retry\" name=\"retry\" "
			 "value=\"%s\">"
			 "</div>",
			 messages_get("Backtoprevious"),
			 messages_get("TryAgain"));
	if (res != NSERROR_OK) {
		goto fetch_about_query_timeout_handler_aborted;
	}

	res = nsurl_get(siteurl, NSURL_COMPLETE, &url_s, &url_l);
	if (res != NSERROR_OK) {
		url_s = strdup("");
	}
	res = fetch_about_ssenddataf(ctx,
			 "<input type=\"hidden\" name=\"siteurl\" value=\"%s\">",
			 url_s);
	free(url_s);
	if (res != NSERROR_OK) {
		goto fetch_about_query_timeout_handler_aborted;
	}

	res = fetch_about_ssenddataf(ctx, "</form></body>\n</html>\n");
	if (res != NSERROR_OK) {
		goto fetch_about_query_timeout_handler_aborted;
	}

	fetch_about_send_finished(ctx);

	nsurl_unref(siteurl);

	return true;

fetch_about_query_timeout_handler_aborted:
	nsurl_unref(siteurl);

	return false;
}







netsurf-vince/pdf/content/fetchers/about/query_timeout.h

/*
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf.
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * about scheme query timeout handler interface
 */

#ifndef NETSURF_CONTENT_FETCHERS_ABOUT_QUERY_TIMEOUT_H
#define NETSURF_CONTENT_FETCHERS_ABOUT_QUERY_TIMEOUT_H

/**
 * Handler to generate about scheme timeout query page
 *
 * \param ctx The fetcher context.
 * \return true if handled false if aborted.
 */
bool fetch_about_query_timeout_handler(struct fetch_about_context *ctx);

#endif
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/*
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf.
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * content generator for the about scheme testament page
 */

#include <stdbool.h>
#include <stddef.h>

#include "utils/errors.h"
#include "netsurf/inttypes.h"
#include "testament.h"

#include "private.h"
#include "atestament.h"

typedef struct {
	const char *leaf;
	const char *modtype;
} modification_t;

/**
 * Generate the text of an svn testament which represents the current
 * build-tree status
 *
 * \param ctx The fetcher context.
 * \return true if handled false if aborted.
 */
bool fetch_about_testament_handler(struct fetch_about_context *ctx)
{
	nserror res;
	static modification_t modifications[] = WT_MODIFICATIONS;
	int modidx; /* midification index */

	/* content is going to return ok */
	fetch_about_set_http_code(ctx, 200);

	/* content type */
	if (fetch_about_send_header(ctx, "Content-Type: text/plain"))
		goto fetch_about_testament_handler_aborted;

	res = fetch_about_ssenddataf(ctx,
		"# Automatically generated by NetSurf build system\n\n");
	if (res != NSERROR_OK) {
		goto fetch_about_testament_handler_aborted;
	}

	res = fetch_about_ssenddataf(ctx,
#if defined(WT_BRANCHISTRUNK) || defined(WT_BRANCHISMASTER)
			"# This is a *DEVELOPMENT* build from the main line.\n\n"
#elif defined(WT_BRANCHISTAG) && (WT_MODIFIED == 0)
			"# This is a tagged build of NetSurf\n"
#ifdef WT_TAGIS
			"#      The tag used was '" WT_TAGIS "'\n\n"
#else
			"\n"
#endif
#elif defined(WT_NO_SVN) || defined(WT_NO_GIT)
			"# This NetSurf was built outside of our revision "
			"control environment.\n"
			"# This testament is therefore not very useful.\n\n"
#else
			"# This NetSurf was built from a branch (" WT_BRANCHPATH ").\n\n"
#endif
#if defined(CI_BUILD)
			"# This build carries the CI build number '" CI_BUILD "'\n\n"
#endif
			);
	if (res != NSERROR_OK) {
		goto fetch_about_testament_handler_aborted;
	}

	res = fetch_about_ssenddataf(ctx,
		"Built by %s (%s) from %s at revision %s on %s\n\n",
		GECOS, USERNAME, WT_BRANCHPATH, WT_REVID, WT_COMPILEDATE);
	if (res != NSERROR_OK) {
		goto fetch_about_testament_handler_aborted;
	}

	res = fetch_about_ssenddataf(ctx, "Built on %s in %s\n\n", WT_HOSTNAME, WT_ROOT);
	if (res != NSERROR_OK) {
		goto fetch_about_testament_handler_aborted;
	}

	if (WT_MODIFIED > 0) {
		res = fetch_about_ssenddataf(ctx,
				"Working tree has %d modification%s\n\n",
				WT_MODIFIED, WT_MODIFIED == 1 ? "" : "s");
	} else {
		res = fetch_about_ssenddataf(ctx, "Working tree is not modified.\n");
	}
	if (res != NSERROR_OK) {
		goto fetch_about_testament_handler_aborted;
	}

	for (modidx = 0; modidx < WT_MODIFIED; ++modidx) {
		res = fetch_about_ssenddataf(ctx,
				 "  %s  %s\n",
				 modifications[modidx].modtype,
				 modifications[modidx].leaf);
		if (res != NSERROR_OK) {
			goto fetch_about_testament_handler_aborted;
		}
	}

	fetch_about_send_finished(ctx);

	return true;

fetch_about_testament_handler_aborted:
	return false;
}
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/*
 * Copyright 2006-2019 Daniel Silverstone <dsilvers@digital-scurf.org>
 * Copyright 2010-2018 Vincent Sanders <vince@netsurf-browser.org>
 * Copyright 2007 James Bursa <bursa@users.sourceforge.net>
 *
 * This file is part of NetSurf.
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.	 See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * implementation of fetching of data from http and https schemes.
 *
 * This implementation uses libcurl's 'multi' interface.
 *
 * The CURL handles are cached in the curl_handle_ring.
 */

/* must come first to ensure winsock2.h vs windows.h ordering issues */
#include "utils/inet.h"

#include <assert.h>
#include <errno.h>
#include <inttypes.h>
#include <stdbool.h>
#include <string.h>
#include <strings.h>
#include <time.h>
#include <sys/stat.h>

#include <libwapcaplet/libwapcaplet.h>
#include <nsutils/time.h>

#include "utils/corestrings.h"
#include "utils/hashmap.h"
#include "utils/nsoption.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "utils/utils.h"
#include "utils/ring.h"
#include "utils/useragent.h"
#include "utils/file.h"
#include "utils/string.h"
#include "netsurf/fetch.h"
#include "netsurf/misc.h"
#include "desktop/gui_internal.h"

#include "content/fetch.h"
#include "content/fetchers.h"
#include "content/fetchers/curl.h"
#include "content/urldb.h"

/**
 * maximum number of progress notifications per second
 */
#define UPDATES_PER_SECOND 2

/**
 * The ciphersuites the browser is prepared to use
 */
#define CIPHER_LIST						\
	/* disable everything */				\
	"-ALL:"							\
	/* enable TLSv1.2 PFS suites */				\
	"EECDH+AES+TLSv1.2:EDH+AES+TLSv1.2:"			\
	/* enable PFS AES GCM suites */				\
	"EECDH+AESGCM:EDH+AESGCM:"				\
	/* Enable PFS AES CBC suites */				\
	"EECDH+AES:EDH+AES:"					\
	/* Enable non-PFS fallback suite */			\
	"AES128-SHA:"						\
	/* Remove any PFS suites using weak DSA key exchange */	\
	"-DSS"

/* Open SSL compatability for certificate handling */
#ifdef WITH_OPENSSL

#include <openssl/ssl.h>
#include <openssl/x509v3.h>

/* OpenSSL 1.0.x to 1.1.0 certificate reference counting changed
 * LibreSSL declares its OpenSSL version as 2.1 but only supports the old way
 */
#if (defined(LIBRESSL_VERSION_NUMBER) || (OPENSSL_VERSION_NUMBER < 0x1010000fL))
static int ns_X509_up_ref(X509 *cert)
{
	cert->references++;
	return 1;
}

static void ns_X509_free(X509 *cert)
{
	cert->references--;
	if (cert->references == 0) {
		X509_free(cert);
	}
}
#else
#define ns_X509_up_ref X509_up_ref
#define ns_X509_free X509_free
#endif

#else /* WITH_OPENSSL */

typedef char X509;

static void ns_X509_free(X509 *cert)
{
	free(cert);
}

#endif /* WITH_OPENSSL */

/* SSL certificate chain cache */

/* We're only interested in the hostname and port */
static uint32_t
curl_fetch_ssl_key_hash(void *key)
{
	nsurl *url = key;
	lwc_string *hostname = nsurl_get_component(url, NSURL_HOST);
	lwc_string *port = nsurl_get_component(url, NSURL_PORT);
	uint32_t hash;

	if (port == NULL)
		port = lwc_string_ref(corestring_lwc_443);

	hash = lwc_string_hash_value(hostname) ^ lwc_string_hash_value(port);

	lwc_string_unref(hostname);
	lwc_string_unref(port);

	return hash;
}

/* We only compare the hostname and port */
static bool
curl_fetch_ssl_key_eq(void *key1, void *key2)
{
	nsurl *url1 = key1;
	nsurl *url2 = key2;
	lwc_string *hostname1 = nsurl_get_component(url1, NSURL_HOST);
	lwc_string *hostname2 = nsurl_get_component(url2, NSURL_HOST);
	lwc_string *port1 = nsurl_get_component(url1, NSURL_PORT);
	lwc_string *port2 = nsurl_get_component(url2, NSURL_PORT);
	bool iseq = false;

	if (port1 == NULL)
		port1 = lwc_string_ref(corestring_lwc_443);
	if (port2 == NULL)
		port2 = lwc_string_ref(corestring_lwc_443);

	if (lwc_string_isequal(hostname1, hostname2, &iseq) != lwc_error_ok ||
			iseq == false)
		goto out;

	iseq = false;
	if (lwc_string_isequal(port1, port2, &iseq) != lwc_error_ok)
		goto out;

out:
	lwc_string_unref(hostname1);
	lwc_string_unref(hostname2);
	lwc_string_unref(port1);
	lwc_string_unref(port2);

	return iseq;
}

static void *
curl_fetch_ssl_value_alloc(void *key)
{
	struct cert_chain *out;

	if (cert_chain_alloc(0, &out) != NSERROR_OK) {
		return NULL;
	}

	return out;
}

static void
curl_fetch_ssl_value_destroy(void *value)
{
	struct cert_chain *chain = value;
	if (cert_chain_free(chain) != NSERROR_OK) {
		NSLOG(netsurf, WARNING, "Problem freeing SSL certificate chain");
	}
}

static hashmap_parameters_t curl_fetch_ssl_hashmap_parameters = {
	.key_clone = (hashmap_key_clone_t)nsurl_ref,
	.key_destroy = (hashmap_key_destroy_t)nsurl_unref,
	.key_eq = curl_fetch_ssl_key_eq,
	.key_hash = curl_fetch_ssl_key_hash,
	.value_alloc = curl_fetch_ssl_value_alloc,
	.value_destroy = curl_fetch_ssl_value_destroy,
};

static hashmap_t *curl_fetch_ssl_hashmap = NULL;

/** SSL certificate info */
struct cert_info {
	X509 *cert;		/**< Pointer to certificate */
	long err;		/**< OpenSSL error code */
};

/** Information for a single fetch. */
struct curl_fetch_info {
	struct fetch *fetch_handle; /**< The fetch handle we're parented by. */
	CURL * curl_handle;	/**< cURL handle if being fetched, or 0. */
	bool sent_ssl_chain;	/**< Have we tried to send the SSL chain */
	bool had_headers;	/**< Headers have been processed. */
	bool abort;		/**< Abort requested. */
	bool stopped;		/**< Download stopped on purpose. */
	bool only_2xx;		/**< Only HTTP 2xx responses acceptable. */
	bool downgrade_tls;	/**< Downgrade to TLS <= 1.0 */
	nsurl *url;		/**< URL of this fetch. */
	lwc_string *host;	/**< The hostname of this fetch. */
	struct curl_slist *headers;	/**< List of request headers. */
	char *location;		/**< Response Location header, or 0. */
	unsigned long content_length;	/**< Response Content-Length, or 0. */
	char *cookie_string;	/**< Cookie string for this fetch */
	char *realm;		/**< HTTP Auth Realm */
	char *post_urlenc;	/**< Url encoded POST string, or 0. */
	long http_code; /**< HTTP result code from cURL. */
	struct curl_httppost *post_multipart;	/**< Multipart post data, or 0. */
	uint64_t last_progress_update;	/**< Time of last progress update */
	int cert_depth; /**< deepest certificate in use */
	struct cert_info cert_data[MAX_CERT_DEPTH]; /**< HTTPS certificate data */
};

/** curl handle cache entry */
struct cache_handle {
	CURL *handle; /**< The cached cURL handle */
	lwc_string *host; /**< The host for which this handle is cached */

	struct cache_handle *r_prev; /**< Previous cached handle in ring. */
	struct cache_handle *r_next; /**< Next cached handle in ring. */
};

/** Global cURL multi handle. */
CURLM *fetch_curl_multi;

/** Curl handle with default options set; not used for transfers. */
static CURL *fetch_blank_curl;

/** Ring of cached handles */
static struct cache_handle *curl_handle_ring = 0;

/** Count of how many schemes the curl fetcher is handling */
static int curl_fetchers_registered = 0;

/** Flag for runtime detection of openssl usage */
static bool curl_with_openssl;

/** Error buffer for cURL. */
static char fetch_error_buffer[CURL_ERROR_SIZE];

/** Proxy authentication details. */
static char fetch_proxy_userpwd[100];

/** Interlock to prevent initiation during callbacks */
static bool inside_curl = false;


/**
 * Initialise a cURL fetcher.
 */
static bool fetch_curl_initialise(lwc_string *scheme)
{
	NSLOG(netsurf, INFO, "Initialise cURL fetcher for %s",
	      lwc_string_data(scheme));
	curl_fetchers_registered++;
	return true; /* Always succeeds */
}


/**
 * Finalise a cURL fetcher.
 *
 * \param scheme The scheme to finalise.
 */
static void fetch_curl_finalise(lwc_string *scheme)
{
	struct cache_handle *h;

	curl_fetchers_registered--;
	NSLOG(netsurf, INFO, "Finalise cURL fetcher %s",
	      lwc_string_data(scheme));
	if (curl_fetchers_registered == 0) {
		CURLMcode codem;
		/* All the fetchers have been finalised. */
		NSLOG(netsurf, INFO,
		      "All cURL fetchers finalised, closing down cURL");

		curl_easy_cleanup(fetch_blank_curl);

		codem = curl_multi_cleanup(fetch_curl_multi);
		if (codem != CURLM_OK)
			NSLOG(netsurf, INFO,
			      "curl_multi_cleanup failed: ignoring");

		curl_global_cleanup();

		NSLOG(netsurf, DEBUG, "Cleaning up SSL cert chain hashmap");
		hashmap_destroy(curl_fetch_ssl_hashmap);
		curl_fetch_ssl_hashmap = NULL;
	}

	/* Free anything remaining in the cached curl handle ring */
	while (curl_handle_ring != NULL) {
		h = curl_handle_ring;
		RING_REMOVE(curl_handle_ring, h);
		lwc_string_unref(h->host);
		curl_easy_cleanup(h->handle);
		free(h);
	}
}


/**
 * Check if this fetcher can fetch a url.
 *
 * \param url The url to check.
 * \return true if the fetcher supports the url else false.
 */
static bool fetch_curl_can_fetch(const nsurl *url)
{
	return nsurl_has_component(url, NSURL_HOST);
}


/**
 * Convert a list of struct ::fetch_multipart_data to a list of
 * struct curl_httppost for libcurl.
 */
static struct curl_httppost *
fetch_curl_post_convert(const struct fetch_multipart_data *control)
{
	struct curl_httppost *post = 0, *last = 0;
	CURLFORMcode code;
	nserror ret;

	for (; control; control = control->next) {
		if (control->file) {
			char *leafname = NULL;
			ret = guit->file->basename(control->value, &leafname, NULL);
			if (ret != NSERROR_OK) {
				continue;
			}

			/* We have to special case filenames of "", so curl
			 * a) actually attempts the fetch and
			 * b) doesn't attempt to open the file ""
			 */
			if (control->value[0] == '\0') {
				/* dummy buffer - needs to be static so
				 * pointer's still valid when we go out
				 * of scope (not that libcurl should be
				 * attempting to access it, of course).
				 */
				static char buf;

				code = curl_formadd(&post, &last,
					CURLFORM_COPYNAME, control->name,
					CURLFORM_BUFFER, control->value,
					/* needed, as basename("") == "." */
					CURLFORM_FILENAME, "",
					CURLFORM_BUFFERPTR, &buf,
					CURLFORM_BUFFERLENGTH, 0,
					CURLFORM_CONTENTTYPE,
						"application/octet-stream",
					CURLFORM_END);
				if (code != CURL_FORMADD_OK)
					NSLOG(netsurf, INFO,
					      "curl_formadd: %d (%s)", code,
					      control->name);
			} else {
				char *mimetype = guit->fetch->mimetype(control->value);
				code = curl_formadd(&post, &last,
					CURLFORM_COPYNAME, control->name,
					CURLFORM_FILE, control->rawfile,
					CURLFORM_FILENAME, leafname,
					CURLFORM_CONTENTTYPE,
					(mimetype != 0 ? mimetype : "text/plain"),
					CURLFORM_END);
				if (code != CURL_FORMADD_OK)
					NSLOG(netsurf, INFO,
					      "curl_formadd: %d (%s=%s)",
					      code,
					      control->name,
					      control->value);
				free(mimetype);
			}
			free(leafname);
		}
		else {
			code = curl_formadd(&post, &last,
					CURLFORM_COPYNAME, control->name,
					CURLFORM_COPYCONTENTS, control->value,
					CURLFORM_END);
			if (code != CURL_FORMADD_OK)
				NSLOG(netsurf, INFO,
				      "curl_formadd: %d (%s=%s)", code,
				      control->name, control->value);
		}
	}

	return post;
}


/**
 * Start fetching data for the given URL.
 *
 * The function returns immediately. The fetch may be queued for later
 * processing.
 *
 * A pointer to an opaque struct curl_fetch_info is returned, which can be
 * passed to fetch_abort() to abort the fetch at any time. Returns 0 if memory
 * is exhausted (or some other fatal error occurred).
 *
 * The caller must supply a callback function which is called when anything
 * interesting happens. The callback function is first called with msg
 * FETCH_HEADER, with the header in data, then one or more times
 * with FETCH_DATA with some data for the url, and finally with
 * FETCH_FINISHED. Alternatively, FETCH_ERROR indicates an error occurred:
 * data contains an error message. FETCH_REDIRECT may replace the FETCH_HEADER,
 * FETCH_DATA, FETCH_FINISHED sequence if the server sends a replacement URL.
 *
 * Some private data can be passed as the last parameter to fetch_start, and
 * callbacks will contain this.
 */
static void *
fetch_curl_setup(struct fetch *parent_fetch,
		 nsurl *url,
		 bool only_2xx,
		 bool downgrade_tls,
		 const char *post_urlenc,
		 const struct fetch_multipart_data *post_multipart,
		 const char **headers)
{
	struct curl_fetch_info *fetch;
	struct curl_slist *slist;
	int i;

	fetch = malloc(sizeof (*fetch));
	if (fetch == NULL)
		return 0;

	fetch->fetch_handle = parent_fetch;

	NSLOG(netsurf, INFO, "fetch %p, url '%s'", fetch, nsurl_access(url));

	/* construct a new fetch structure */
	fetch->curl_handle = NULL;
	fetch->sent_ssl_chain = false;
	fetch->had_headers = false;
	fetch->abort = false;
	fetch->stopped = false;
	fetch->only_2xx = only_2xx;
	fetch->downgrade_tls = downgrade_tls;
	fetch->headers = NULL;
	fetch->url = nsurl_ref(url);
	fetch->host = nsurl_get_component(url, NSURL_HOST);
	fetch->location = NULL;
	fetch->content_length = 0;
	fetch->http_code = 0;
	fetch->cookie_string = NULL;
	fetch->realm = NULL;
	fetch->post_urlenc = NULL;
	fetch->post_multipart = NULL;
	if (post_urlenc) {
		fetch->post_urlenc = strdup(post_urlenc);
	} else if (post_multipart) {
		fetch->post_multipart = fetch_curl_post_convert(post_multipart);
	}
	fetch->last_progress_update = 0;

	/* Clear certificate chain data */
	memset(fetch->cert_data, 0, sizeof(fetch->cert_data));
	fetch->cert_depth = -1;

	if ((fetch->host == NULL) ||
	    (post_multipart != NULL && fetch->post_multipart == NULL) ||
	    (post_urlenc != NULL && fetch->post_urlenc == NULL)) {
		goto failed;
	}

#define APPEND(list, value) \
	slist = curl_slist_append(list, value);		\
	if (slist == NULL)				\
		goto failed;				\
	list = slist;

	/* remove curl default headers */
	APPEND(fetch->headers, "Pragma:");

	/* when doing a POST libcurl sends Expect: 100-continue" by default
	 * which fails with lighttpd, so disable it (see bug 1429054) */
	APPEND(fetch->headers, "Expect:");

	if ((nsoption_charp(accept_language) != NULL) &&
	    (nsoption_charp(accept_language)[0] != '\0')) {
		char s[80];
		snprintf(s, sizeof s, "Accept-Language: %s, *;q=0.1",
			 nsoption_charp(accept_language));
		s[sizeof s - 1] = 0;
		APPEND(fetch->headers, s);
	}

	if (nsoption_charp(accept_charset) != NULL &&
	    nsoption_charp(accept_charset)[0] != '\0') {
		char s[80];
		snprintf(s, sizeof s, "Accept-Charset: %s, *;q=0.1",
			 nsoption_charp(accept_charset));
		s[sizeof s - 1] = 0;
		APPEND(fetch->headers, s);
	}

	if (nsoption_bool(do_not_track) == true) {
		APPEND(fetch->headers, "DNT: 1");
	}

	/* And add any headers specified by the caller */
	for (i = 0; headers[i] != NULL; i++) {
		APPEND(fetch->headers, headers[i]);
	}

	return fetch;

#undef APPEND

failed:
	if (fetch->host != NULL)
		lwc_string_unref(fetch->host);

	nsurl_unref(fetch->url);
	free(fetch->post_urlenc);
	if (fetch->post_multipart)
		curl_formfree(fetch->post_multipart);
	curl_slist_free_all(fetch->headers);
	free(fetch);
	return NULL;
}


#ifdef WITH_OPENSSL

/**
 * Retrieve the ssl cert chain for the fetch, creating a blank one if needed
 */
static struct cert_chain *
fetch_curl_get_cached_chain(struct curl_fetch_info *f)
{
	struct cert_chain *chain;

	chain = hashmap_lookup(curl_fetch_ssl_hashmap, f->url);
	if (chain == NULL) {
		chain = hashmap_insert(curl_fetch_ssl_hashmap, f->url);
	}

	return chain;
}

/**
 * Report the certificate information in the fetch to the users
 */
static void
fetch_curl_store_certs_in_cache(struct curl_fetch_info *f)
{
	size_t depth;
	BIO *mem;
	BUF_MEM *buf[MAX_CERT_DEPTH];
	struct cert_chain chain, *cached_chain;
	struct cert_info *certs;

	memset(&chain, 0, sizeof(chain));

	certs = f->cert_data;
	chain.depth = f->cert_depth + 1; /* 0 indexed certificate depth */

	for (depth = 0; depth < chain.depth; depth++) {
		if (certs[depth].cert == NULL) {
			/* This certificate is missing, skip it */
			chain.certs[depth].err = SSL_CERT_ERR_CERT_MISSING;
			continue;
		}

		/* error code (if any) */
		switch (certs[depth].err) {
		case X509_V_OK:
			chain.certs[depth].err = SSL_CERT_ERR_OK;
			break;

		case X509_V_ERR_UNABLE_TO_GET_ISSUER_CERT:
			/* fallthrough */
		case X509_V_ERR_UNABLE_TO_DECODE_ISSUER_PUBLIC_KEY:
			chain.certs[depth].err = SSL_CERT_ERR_BAD_ISSUER;
			break;

		case X509_V_ERR_UNABLE_TO_DECRYPT_CERT_SIGNATURE:
			/* fallthrough */
		case X509_V_ERR_UNABLE_TO_DECRYPT_CRL_SIGNATURE:
			/* fallthrough */
		case X509_V_ERR_CERT_SIGNATURE_FAILURE:
			/* fallthrough */
		case X509_V_ERR_CRL_SIGNATURE_FAILURE:
			chain.certs[depth].err = SSL_CERT_ERR_BAD_SIG;
			break;

		case X509_V_ERR_CERT_NOT_YET_VALID:
			/* fallthrough */
		case X509_V_ERR_CRL_NOT_YET_VALID:
			chain.certs[depth].err = SSL_CERT_ERR_TOO_YOUNG;
			break;

		case X509_V_ERR_CERT_HAS_EXPIRED:
			/* fallthrough */
		case X509_V_ERR_CRL_HAS_EXPIRED:
			chain.certs[depth].err = SSL_CERT_ERR_TOO_OLD;
			break;

		case X509_V_ERR_DEPTH_ZERO_SELF_SIGNED_CERT:
			chain.certs[depth].err = SSL_CERT_ERR_SELF_SIGNED;
			break;

		case X509_V_ERR_SELF_SIGNED_CERT_IN_CHAIN:
			chain.certs[depth].err = SSL_CERT_ERR_CHAIN_SELF_SIGNED;
			break;

		case X509_V_ERR_CERT_REVOKED:
			chain.certs[depth].err = SSL_CERT_ERR_REVOKED;
			break;

		case X509_V_ERR_HOSTNAME_MISMATCH:
			chain.certs[depth].err = SSL_CERT_ERR_HOSTNAME_MISMATCH;
			break;

		default:
			chain.certs[depth].err = SSL_CERT_ERR_UNKNOWN;
			break;
		}

		/*
		 * get certificate in Distinguished Encoding Rules (DER) format.
		 */
		mem = BIO_new(BIO_s_mem());
		i2d_X509_bio(mem, certs[depth].cert);
		BIO_get_mem_ptr(mem, &buf[depth]);
		(void) BIO_set_close(mem, BIO_NOCLOSE);
		BIO_free(mem);

		chain.certs[depth].der = (uint8_t *)buf[depth]->data;
		chain.certs[depth].der_length = buf[depth]->length;
	}

	/* Now dup that chain into the cache */
	cached_chain = fetch_curl_get_cached_chain(f);
	if (cert_chain_dup_into(&chain, cached_chain) != NSERROR_OK) {
		/* Something went wrong storing the chain, give up */
		hashmap_remove(curl_fetch_ssl_hashmap, f->url);
	}

	/* release the openssl memory buffer */
	for (depth = 0; depth < chain.depth; depth++) {
		if (chain.certs[depth].err == SSL_CERT_ERR_CERT_MISSING) {
			continue;
		}
		if (buf[depth] != NULL) {
			BUF_MEM_free(buf[depth]);
		}
	}
}

/**
 * OpenSSL Certificate verification callback
 *
 * Called for each certificate in a chain being verified. OpenSSL
 * calls this in deepest first order from the certificate authority to
 * the peer certificate at position 0.
 *
 * Each certificate is stored in the fetch context the first time it
 * is presented. If an error is encountered it is only returned for
 * the peer certificate at position 0 allowing the enumeration of the
 * entire chain not stopping early at the depth of the erroring
 * certificate.
 *
 * \param verify_ok 0 if the caller has already determined the chain
 *                   has errors else 1
 * \param x509_ctx certificate context being verified
 * \return 1 to indicate verification should continue and 0 to indicate
 *          verification should stop.
 */
static int
fetch_curl_verify_callback(int verify_ok, X509_STORE_CTX *x509_ctx)
{
	int depth;
	struct curl_fetch_info *fetch;

	depth = X509_STORE_CTX_get_error_depth(x509_ctx);
	fetch = X509_STORE_CTX_get_app_data(x509_ctx);

	/* certificate chain is excessively deep so fail verification */
	if (depth >= MAX_CERT_DEPTH) {
		X509_STORE_CTX_set_error(x509_ctx,
					 X509_V_ERR_CERT_CHAIN_TOO_LONG);
		return 0;
	}

	/* record the max depth */
	if (depth > fetch->cert_depth) {
		fetch->cert_depth = depth;
	}

	/* save the certificate by incrementing the reference count and
	 * keeping a pointer.
	 */
	if (!fetch->cert_data[depth].cert) {
		fetch->cert_data[depth].cert = X509_STORE_CTX_get_current_cert(x509_ctx);
		ns_X509_up_ref(fetch->cert_data[depth].cert);
		fetch->cert_data[depth].err = X509_STORE_CTX_get_error(x509_ctx);
	}

	/* allow certificate chain to be completed */
	if (depth > 0) {
		verify_ok = 1;
	} else {
		/* search for deeper certificates in the chain with errors */
		for (depth = fetch->cert_depth; depth > 0; depth--) {
			if (fetch->cert_data[depth].err != 0) {
				/* error in previous certificate so fail verification */
				verify_ok = 0;
				X509_STORE_CTX_set_error(x509_ctx, fetch->cert_data[depth].err);
			}
		}
	}

	return verify_ok;
}


/**
 * OpenSSL certificate chain verification callback
 *
 * Verifies certificate chain by calling standard implementation after
 * setting up context for the certificate callback.
 *
 * \param x509_ctx The certificate store to validate
 * \param parm The fetch context.
 * \return 1 to indicate verification success and 0 to indicate verification failure.
 */
static int fetch_curl_cert_verify_callback(X509_STORE_CTX *x509_ctx, void *parm)
{
	struct curl_fetch_info *f = (struct curl_fetch_info *) parm;
	int ok;
	X509_VERIFY_PARAM *vparam;

	/* Configure the verification parameters to include hostname */
	vparam = X509_STORE_CTX_get0_param(x509_ctx);
	X509_VERIFY_PARAM_set_hostflags(vparam, X509_CHECK_FLAG_NO_PARTIAL_WILDCARDS);

	ok = X509_VERIFY_PARAM_set1_host(vparam,
					 lwc_string_data(f->host),
					 lwc_string_length(f->host));

	/* Store fetch struct in context for verify callback */
	if (ok) {
		ok = X509_STORE_CTX_set_app_data(x509_ctx, parm);
	}

	/* verify the certificate chain using standard call */
	if (ok) {
		ok = X509_verify_cert(x509_ctx);
	}

	fetch_curl_store_certs_in_cache(f);

	return ok;
}


/**
 * cURL SSL setup callback
 *
 * \param curl_handle The curl handle to perform the ssl operation on.
 * \param _sslctx The ssl context.
 * \param parm The callback context.
 * \return A curl result code.
 */
static CURLcode
fetch_curl_sslctxfun(CURL *curl_handle, void *_sslctx, void *parm)
{
	struct curl_fetch_info *f = (struct curl_fetch_info *) parm;
	SSL_CTX *sslctx = _sslctx;
	long options = SSL_OP_ALL | SSL_OP_NO_SSLv2 | SSL_OP_NO_SSLv3;

	/* set verify callback for each certificate in chain */
	SSL_CTX_set_verify(sslctx, SSL_VERIFY_PEER, fetch_curl_verify_callback);

	/* set callback used to verify certificate chain */
	SSL_CTX_set_cert_verify_callback(sslctx,
					 fetch_curl_cert_verify_callback,
					 parm);

	if (f->downgrade_tls) {
		/* Disable TLS 1.1/1.2 if the server can't cope with them */
#ifdef SSL_OP_NO_TLSv1_1
		options |= SSL_OP_NO_TLSv1_1;
#endif
#ifdef SSL_OP_NO_TLSv1_2
		options |= SSL_OP_NO_TLSv1_2;
#endif
#ifdef SSL_MODE_SEND_FALLBACK_SCSV
		/* Ensure server rejects the connection if downgraded too far */
		SSL_CTX_set_mode(sslctx, SSL_MODE_SEND_FALLBACK_SCSV);
#endif
		/* Disable TLS1.2 ciphersuites */
		SSL_CTX_set_cipher_list(sslctx, CIPHER_LIST ":-TLSv1.2");
	}

	SSL_CTX_set_options(sslctx, options);

#ifdef SSL_OP_NO_TICKET
	SSL_CTX_clear_options(sslctx, SSL_OP_NO_TICKET);
#endif

	return CURLE_OK;
}


#endif /* WITH_OPENSSL */


/**
 * Report the certificate information in the fetch to the users
 */
static void
fetch_curl_report_certs_upstream(struct curl_fetch_info *f)
{
	fetch_msg msg;
	struct cert_chain *chain;

	chain = hashmap_lookup(curl_fetch_ssl_hashmap, f->url);

	if (chain != NULL) {
		msg.type = FETCH_CERTS;
		msg.data.chain = chain;

		fetch_send_callback(&msg, f->fetch_handle);
	}

	f->sent_ssl_chain = true;
}


/**
 * Set options specific for a fetch.
 *
 * \param f The fetch to set options on.
 * \return A curl result code.
 */
static CURLcode fetch_curl_set_options(struct curl_fetch_info *f)
{
	CURLcode code;
	const char *auth;

#undef SETOPT
#define SETOPT(option, value) { \
	code = curl_easy_setopt(f->curl_handle, option, value);	\
	if (code != CURLE_OK)					\
		return code;					\
	}

	SETOPT(CURLOPT_URL, nsurl_access(f->url));
	SETOPT(CURLOPT_PRIVATE, f);
	SETOPT(CURLOPT_WRITEDATA, f);
	SETOPT(CURLOPT_WRITEHEADER, f);
	SETOPT(CURLOPT_PROGRESSDATA, f);
	SETOPT(CURLOPT_REFERER, fetch_get_referer_to_send(f->fetch_handle));
	SETOPT(CURLOPT_HTTPHEADER, f->headers);
	if (f->post_urlenc) {
		SETOPT(CURLOPT_HTTPPOST, NULL);
		SETOPT(CURLOPT_HTTPGET, 0L);
		SETOPT(CURLOPT_POSTFIELDS, f->post_urlenc);
	} else if (f->post_multipart) {
		SETOPT(CURLOPT_POSTFIELDS, NULL);
		SETOPT(CURLOPT_HTTPGET, 0L);
		SETOPT(CURLOPT_HTTPPOST, f->post_multipart);
	} else {
		SETOPT(CURLOPT_POSTFIELDS, NULL);
		SETOPT(CURLOPT_HTTPPOST, NULL);
		SETOPT(CURLOPT_HTTPGET, 1L);
	}

	f->cookie_string = urldb_get_cookie(f->url, true);
	if (f->cookie_string) {
		SETOPT(CURLOPT_COOKIE, f->cookie_string);
	} else {
		SETOPT(CURLOPT_COOKIE, NULL);
	}

	if ((auth = urldb_get_auth_details(f->url, NULL)) != NULL) {
		SETOPT(CURLOPT_HTTPAUTH, CURLAUTH_BASIC);
		SETOPT(CURLOPT_USERPWD, auth);
	} else {
		SETOPT(CURLOPT_USERPWD, NULL);
	}

	/* set up proxy options */
	if (nsoption_bool(http_proxy) &&
	    (nsoption_charp(http_proxy_host) != NULL) &&
	    (strncmp(nsurl_access(f->url), "file:", 5) != 0)) {
		SETOPT(CURLOPT_PROXY, nsoption_charp(http_proxy_host));
		SETOPT(CURLOPT_PROXYPORT, (long) nsoption_int(http_proxy_port));

#if LIBCURL_VERSION_NUM >= 0x071304
		/* Added in 7.19.4 */
		/* setup the omission list */
		SETOPT(CURLOPT_NOPROXY, nsoption_charp(http_proxy_noproxy));
#endif

		if (nsoption_int(http_proxy_auth) != OPTION_HTTP_PROXY_AUTH_NONE) {
			SETOPT(CURLOPT_PROXYAUTH,
			       nsoption_int(http_proxy_auth) ==
					OPTION_HTTP_PROXY_AUTH_BASIC ?
					(long) CURLAUTH_BASIC :
					(long) CURLAUTH_NTLM);
			snprintf(fetch_proxy_userpwd,
					sizeof fetch_proxy_userpwd,
					"%s:%s",
				 nsoption_charp(http_proxy_auth_user),
				 nsoption_charp(http_proxy_auth_pass));
			SETOPT(CURLOPT_PROXYUSERPWD, fetch_proxy_userpwd);
		}
	} else {
		SETOPT(CURLOPT_PROXY, NULL);
	}

	/* Force-enable SSL session ID caching, as some distros are odd. */
	SETOPT(CURLOPT_SSL_SESSIONID_CACHE, 1);

	if (urldb_get_cert_permissions(f->url)) {
		/* Disable certificate verification */
		SETOPT(CURLOPT_SSL_VERIFYPEER, 0L);
		SETOPT(CURLOPT_SSL_VERIFYHOST, 0L);
		if (curl_with_openssl) {
			SETOPT(CURLOPT_SSL_CTX_FUNCTION, NULL);
			SETOPT(CURLOPT_SSL_CTX_DATA, NULL);
		}
	} else {
		/* do verification */
		SETOPT(CURLOPT_SSL_VERIFYPEER, 1L);
		SETOPT(CURLOPT_SSL_VERIFYHOST, 2L);
#ifdef WITH_OPENSSL
		if (curl_with_openssl) {
			SETOPT(CURLOPT_SSL_CTX_FUNCTION, fetch_curl_sslctxfun);
			SETOPT(CURLOPT_SSL_CTX_DATA, f);
		}
#endif
	}

	return CURLE_OK;
}

/**
 * Initiate a fetch from the queue.
 *
 * \param fetch fetch to use to fetch content.
 * \param handle CURL handle to be used to fetch the content.
 * \return true if the fetch was successfully initiated else false.
 */
static bool
fetch_curl_initiate_fetch(struct curl_fetch_info *fetch, CURL *handle)
{
	CURLcode code;
	CURLMcode codem;

	fetch->curl_handle = handle;

	/* Initialise the handle */
	code = fetch_curl_set_options(fetch);
	if (code != CURLE_OK) {
		fetch->curl_handle = 0;
		/* The handle maybe went bad, eat it */
		NSLOG(netsurf, WARNING, "cURL handle maybe went bad, retry later");
		curl_easy_cleanup(handle);
		return false;
	}

	/* add to the global curl multi handle */
	codem = curl_multi_add_handle(fetch_curl_multi, fetch->curl_handle);
	assert(codem == CURLM_OK || codem == CURLM_CALL_MULTI_PERFORM);

	return true;
}


/**
 * Find a CURL handle to use to dispatch a job
 */
static CURL *fetch_curl_get_handle(lwc_string *host)
{
	struct cache_handle *h;
	CURL *ret;
	RING_FINDBYLWCHOST(curl_handle_ring, h, host);
	if (h) {
		ret = h->handle;
		lwc_string_unref(h->host);
		RING_REMOVE(curl_handle_ring, h);
		free(h);
	} else {
		ret = curl_easy_duphandle(fetch_blank_curl);
	}
	return ret;
}


/**
 * Dispatch a single job
 */
static bool fetch_curl_start(void *vfetch)
{
	struct curl_fetch_info *fetch = (struct curl_fetch_info*)vfetch;
	if (inside_curl) {
		NSLOG(netsurf, DEBUG, "Deferring fetch because we're inside cURL");
		return false;
	}
	return fetch_curl_initiate_fetch(fetch,
			fetch_curl_get_handle(fetch->host));
}

/**
 * Cache a CURL handle for the provided host (if wanted)
 */
static void fetch_curl_cache_handle(CURL *handle, lwc_string *host)
{
#if LIBCURL_VERSION_NUM >= 0x071e00
	/* 7.30.0 or later has its own connection caching; suppress ours */
	curl_easy_cleanup(handle);
	return;
#else
	struct cache_handle *h = 0;
	int c;
	RING_FINDBYLWCHOST(curl_handle_ring, h, host);
	if (h) {
		/* Already have a handle cached for this hostname */
		curl_easy_cleanup(handle);
		return;
	}
	/* We do not have a handle cached, first up determine if the cache is full */
	RING_GETSIZE(struct cache_handle, curl_handle_ring, c);
	if (c >= nsoption_int(max_cached_fetch_handles)) {
		/* Cache is full, so, we rotate the ring by one and
		 * replace the oldest handle with this one. We do this
		 * without freeing/allocating memory (except the
		 * hostname) and without removing the entry from the
		 * ring and then re-inserting it, in order to be as
		 * efficient as we can.
		 */
		if (curl_handle_ring != NULL) {
			h = curl_handle_ring;
			curl_handle_ring = h->r_next;
			curl_easy_cleanup(h->handle);
			h->handle = handle;
			lwc_string_unref(h->host);
			h->host = lwc_string_ref(host);
		} else {
			/* Actually, we don't want to cache any handles */
			curl_easy_cleanup(handle);
		}

		return;
	}
	/* The table isn't full yet, so make a shiny new handle to add to the ring */
	h = (struct cache_handle*)malloc(sizeof(struct cache_handle));
	h->handle = handle;
	h->host = lwc_string_ref(host);
	RING_INSERT(curl_handle_ring, h);
#endif
}


/**
 * Clean up the provided fetch object and free it.
 *
 * Will prod the queue afterwards to allow pending requests to be initiated.
 */
static void fetch_curl_stop(struct curl_fetch_info *f)
{
	CURLMcode codem;

	assert(f);
	NSLOG(netsurf, INFO, "fetch %p, url '%s'", f, nsurl_access(f->url));

	if (f->curl_handle) {
		/* remove from curl multi handle */
		codem = curl_multi_remove_handle(fetch_curl_multi,
				f->curl_handle);
		assert(codem == CURLM_OK);
		/* Put this curl handle into the cache if wanted. */
		fetch_curl_cache_handle(f->curl_handle, f->host);
		f->curl_handle = 0;
	}

	fetch_remove_from_queues(f->fetch_handle);
}


/**
 * Abort a fetch.
 */
static void fetch_curl_abort(void *vf)
{
	struct curl_fetch_info *f = (struct curl_fetch_info *)vf;
	assert(f);
	NSLOG(netsurf, INFO, "fetch %p, url '%s'", f, nsurl_access(f->url));
	if (f->curl_handle) {
		if (inside_curl) {
			NSLOG(netsurf, DEBUG, "Deferring cleanup");
			f->abort = true;
		} else {
			NSLOG(netsurf, DEBUG, "Immediate abort");
			fetch_curl_stop(f);
			fetch_free(f->fetch_handle);
		}
	} else {
		fetch_remove_from_queues(f->fetch_handle);
		fetch_free(f->fetch_handle);
	}
}


/**
 * Free a fetch structure and associated resources.
 */
static void fetch_curl_free(void *vf)
{
	struct curl_fetch_info *f = (struct curl_fetch_info *)vf;
	int i;

	if (f->curl_handle) {
		curl_easy_cleanup(f->curl_handle);
	}
	nsurl_unref(f->url);
	lwc_string_unref(f->host);
	free(f->location);
	free(f->cookie_string);
	free(f->realm);
	if (f->headers) {
		curl_slist_free_all(f->headers);
	}
	free(f->post_urlenc);
	if (f->post_multipart) {
		curl_formfree(f->post_multipart);
	}

	/* free certificate data */
	for (i = 0; i < MAX_CERT_DEPTH; i++) {
		if (f->cert_data[i].cert != NULL) {
			ns_X509_free(f->cert_data[i].cert);
		}
	}

	free(f);
}


/**
 * Find the status code and content type and inform the caller.
 *
 * Return true if the fetch is being aborted.
 */
static bool fetch_curl_process_headers(struct curl_fetch_info *f)
{
	long http_code;
	CURLcode code;
	fetch_msg msg;

	f->had_headers = true;

	if (!f->http_code) {
		code = curl_easy_getinfo(f->curl_handle, CURLINFO_HTTP_CODE,
					 &f->http_code);
		fetch_set_http_code(f->fetch_handle, f->http_code);
		assert(code == CURLE_OK);
	}
	http_code = f->http_code;
	NSLOG(netsurf, INFO, "HTTP status code %li", http_code);

	if (http_code == 304 && !f->post_urlenc && !f->post_multipart) {
		/* Not Modified && GET request */
		msg.type = FETCH_NOTMODIFIED;
		fetch_send_callback(&msg, f->fetch_handle);
		return true;
	}

	/* handle HTTP redirects (3xx response codes) */
	if (300 <= http_code && http_code < 400 && f->location != 0) {
		NSLOG(netsurf, INFO, "FETCH_REDIRECT, '%s'", f->location);
		msg.type = FETCH_REDIRECT;
		msg.data.redirect = f->location;
		fetch_send_callback(&msg, f->fetch_handle);
		return true;
	}

	/* handle HTTP 401 (Authentication errors) */
	if (http_code == 401) {
		msg.type = FETCH_AUTH;
		msg.data.auth.realm = f->realm;
		fetch_send_callback(&msg, f->fetch_handle);
		return true;
	}

	/* handle HTTP errors (non 2xx response codes) */
	if (f->only_2xx && strncmp(nsurl_access(f->url), "http", 4) == 0 &&
			(http_code < 200 || 299 < http_code)) {
		msg.type = FETCH_ERROR;
		msg.data.error = messages_get("Not2xx");
		fetch_send_callback(&msg, f->fetch_handle);
		return true;
	}

	if (f->abort)
		return true;

	return false;
}


/**
 * Handle a completed fetch (CURLMSG_DONE from curl_multi_info_read()).
 *
 * \param curl_handle curl easy handle of fetch
 * \param result The result code of the completed fetch.
 */
static void fetch_curl_done(CURL *curl_handle, CURLcode result)
{
	bool finished = false;
	bool error = false;
	bool cert = false;
	bool abort_fetch;
	struct curl_fetch_info *f;
	char **_hideous_hack = (char **) (void *) &f;
	CURLcode code;

	/* find the structure associated with this fetch */
	/* For some reason, cURL thinks CURLINFO_PRIVATE should be a string?! */
	code = curl_easy_getinfo(curl_handle, CURLINFO_PRIVATE, _hideous_hack);
	assert(code == CURLE_OK);

	abort_fetch = f->abort;
	NSLOG(netsurf, INFO, "done %s", nsurl_access(f->url));

	if ((abort_fetch == false) &&
	    (result == CURLE_OK ||
	     ((result == CURLE_WRITE_ERROR) && (f->stopped == false)))) {
		/* fetch completed normally or the server fed us a junk gzip
		 * stream (usually in the form of garbage at the end of the
		 * stream). Curl will have fed us all but the last chunk of
		 * decoded data, which is sad as, if we'd received the last
		 * chunk, too, we'd be able to render the whole object.
		 * As is, we'll just have to accept that the end of the
		 * object will be truncated in this case and leave it to
		 * the content handlers to cope.
		 */
		if (f->stopped ||
		    (!f->had_headers &&	fetch_curl_process_headers(f))) {
			; /* redirect with no body or similar */
		} else {
			finished = true;
		}
	} else if (result == CURLE_PARTIAL_FILE) {
		/* CURLE_PARTIAL_FILE occurs if the received body of a
		 * response is smaller than that specified in the
		 * Content-Length header.
		 */
		if (!f->had_headers && fetch_curl_process_headers(f))
			; /* redirect with partial body, or similar */
		else {
			finished = true;
		}
	} else if (result == CURLE_WRITE_ERROR && f->stopped) {
		/* CURLE_WRITE_ERROR occurs when fetch_curl_data
		 * returns 0, which we use to abort intentionally
		 */
		;
	} else if (result == CURLE_SSL_PEER_CERTIFICATE ||
		   result == CURLE_SSL_CACERT) {
		/* Some kind of failure has occurred.  If we don't know
		 * what happened, we'll have reported unknown errors up
		 * to the user already via the certificate chain error fields.
		 */
		cert = true;
	} else {
		NSLOG(netsurf, INFO, "Unknown cURL response code %d", result);
		error = true;
	}

	fetch_curl_stop(f);

	if (f->sent_ssl_chain == false) {
		fetch_curl_report_certs_upstream(f);
	}

	if (abort_fetch) {
		; /* fetch was aborted: no callback */
	} else if (finished) {
		fetch_msg msg;
		msg.type = FETCH_FINISHED;
		fetch_send_callback(&msg, f->fetch_handle);
	} else if (cert) {
		/* user needs to validate certificate with issue */
		fetch_msg msg;
		msg.type = FETCH_CERT_ERR;
		fetch_send_callback(&msg, f->fetch_handle);
	} else if (error) {
		fetch_msg msg;
		switch (result) {
		case CURLE_SSL_CONNECT_ERROR:
			msg.type = FETCH_SSL_ERR;
			break;

		case CURLE_OPERATION_TIMEDOUT:
			msg.type = FETCH_TIMEDOUT;
			msg.data.error = curl_easy_strerror(result);
			break;

		default:
			msg.type = FETCH_ERROR;
			msg.data.error = curl_easy_strerror(result);
		}

		fetch_send_callback(&msg, f->fetch_handle);
	}

	fetch_free(f->fetch_handle);
}


/**
 * Do some work on current fetches.
 *
 * Must be called regularly to make progress on fetches.
 */
static void fetch_curl_poll(lwc_string *scheme_ignored)
{
	int running, queue;
	CURLMcode codem;
	CURLMsg *curl_msg;

	if (nsoption_bool(suppress_curl_debug) == false) {
		fd_set read_fd_set, write_fd_set, exc_fd_set;
		int max_fd = -1;
		int i;

		FD_ZERO(&read_fd_set);
		FD_ZERO(&write_fd_set);
		FD_ZERO(&exc_fd_set);

		codem = curl_multi_fdset(fetch_curl_multi,
				&read_fd_set, &write_fd_set,
				&exc_fd_set, &max_fd);
		assert(codem == CURLM_OK);

		NSLOG(netsurf, DEEPDEBUG,
		      "Curl file descriptor states (maxfd=%i):", max_fd);
		for (i = 0; i <= max_fd; i++) {
			bool read = false;
			bool write = false;
			bool error = false;

			if (FD_ISSET(i, &read_fd_set)) {
				read = true;
			}
			if (FD_ISSET(i, &write_fd_set)) {
				write = true;
			}
			if (FD_ISSET(i, &exc_fd_set)) {
				error = true;
			}
			if (read || write || error) {
				NSLOG(netsurf, DEEPDEBUG, "  fd %i: %s %s %s", i,
				      read ? "read" : "    ",
				      write ? "write" : "     ",
				      error ? "error" : "     ");
			}
		}
	}

	/* do any possible work on the current fetches */
	inside_curl = true;
	do {
		codem = curl_multi_perform(fetch_curl_multi, &running);
		if (codem != CURLM_OK && codem != CURLM_CALL_MULTI_PERFORM) {
			NSLOG(netsurf, WARNING,
			      "curl_multi_perform: %i %s",
			      codem, curl_multi_strerror(codem));
			return;
		}
	} while (codem == CURLM_CALL_MULTI_PERFORM);

	/* process curl results */
	curl_msg = curl_multi_info_read(fetch_curl_multi, &queue);
	while (curl_msg) {
		switch (curl_msg->msg) {
			case CURLMSG_DONE:
				fetch_curl_done(curl_msg->easy_handle,
						curl_msg->data.result);
				break;
			default:
				break;
		}
		curl_msg = curl_multi_info_read(fetch_curl_multi, &queue);
	}
	inside_curl = false;
}




/**
 * Callback function for fetch progress.
 */
static int
fetch_curl_progress(void *clientp,
		    double dltotal,
		    double dlnow,
		    double ultotal,
		    double ulnow)
{
	static char fetch_progress_buffer[256]; /**< Progress buffer for cURL */
	struct curl_fetch_info *f = (struct curl_fetch_info *) clientp;
	uint64_t time_now_ms;
	fetch_msg msg;

	if (f->abort) {
		return 0;
        }

	msg.type = FETCH_PROGRESS;
	msg.data.progress = fetch_progress_buffer;

	/* Rate limit each fetch's progress notifications */
        nsu_getmonotonic_ms(&time_now_ms);
#define UPDATE_DELAY_MS (1000 / UPDATES_PER_SECOND)
	if (time_now_ms - f->last_progress_update < UPDATE_DELAY_MS) {
		return 0;
        }
#undef UPDATE_DELAY_MS
	f->last_progress_update = time_now_ms;

	if (dltotal > 0) {
		snprintf(fetch_progress_buffer, 255,
				messages_get("Progress"),
				human_friendly_bytesize(dlnow),
				human_friendly_bytesize(dltotal));
		fetch_send_callback(&msg, f->fetch_handle);
	} else {
		snprintf(fetch_progress_buffer, 255,
				messages_get("ProgressU"),
				human_friendly_bytesize(dlnow));
		fetch_send_callback(&msg, f->fetch_handle);
	}

	return 0;
}


/**
 * Format curl debug for nslog
 */
static int
fetch_curl_debug(CURL *handle,
		 curl_infotype type,
		 char *data,
		 size_t size,
		 void *userptr)
{
	static const char s_infotype[CURLINFO_END][3] = {
		"* ", "< ", "> ", "{ ", "} ", "{ ", "} "
	};
	switch(type) {
	case CURLINFO_TEXT:
	case CURLINFO_HEADER_OUT:
	case CURLINFO_HEADER_IN:
		NSLOG(fetch, DEBUG, "%s%.*s", s_infotype[type], (int)size - 1, data);
		break;

	default:
		break;
	}
	return 0;
}


/**
 * Callback function for cURL.
 */
static size_t fetch_curl_data(char *data, size_t size, size_t nmemb, void *_f)
{
	struct curl_fetch_info *f = _f;
	CURLcode code;
	fetch_msg msg;

	/* ensure we only have to get this information once */
	if (!f->http_code) {
		code = curl_easy_getinfo(f->curl_handle, CURLINFO_HTTP_CODE,
					 &f->http_code);
		fetch_set_http_code(f->fetch_handle, f->http_code);
		assert(code == CURLE_OK);
	}

	/* ignore body if this is a 401 reply by skipping it and reset
	 * the HTTP response code to enable follow up fetches.
	 */
	if (f->http_code == 401) {
		f->http_code = 0;
		return size * nmemb;
	}

	if (f->abort || (!f->had_headers && fetch_curl_process_headers(f))) {
		f->stopped = true;
		return 0;
	}

	/* send data to the caller */
	msg.type = FETCH_DATA;
	msg.data.header_or_data.buf = (const uint8_t *) data;
	msg.data.header_or_data.len = size * nmemb;
	fetch_send_callback(&msg, f->fetch_handle);

	if (f->abort) {
		f->stopped = true;
		return 0;
	}

	return size * nmemb;
}


/**
 * Callback function for headers.
 *
 * See RFC 2616 4.2.
 */
static size_t
fetch_curl_header(char *data, size_t size, size_t nmemb, void *_f)
{
	struct curl_fetch_info *f = _f;
	int i;
	fetch_msg msg;
	size *= nmemb;

	if (f->abort) {
		f->stopped = true;
		return 0;
	}

	if (f->sent_ssl_chain == false) {
		fetch_curl_report_certs_upstream(f);
	}

	msg.type = FETCH_HEADER;
	msg.data.header_or_data.buf = (const uint8_t *) data;
	msg.data.header_or_data.len = size;
	fetch_send_callback(&msg, f->fetch_handle);

#define SKIP_ST(o) for (i = (o); i < (int) size && (data[i] == ' ' || data[i] == '\t'); i++)

	if (12 < size && strncasecmp(data, "Location:", 9) == 0) {
		/* extract Location header */
		free(f->location);
		f->location = malloc(size);
		if (!f->location) {
			NSLOG(netsurf, INFO, "malloc failed");
			return size;
		}
		SKIP_ST(9);
		strncpy(f->location, data + i, size - i);
		f->location[size - i] = '\0';
		for (i = size - i - 1; i >= 0 &&
				(f->location[i] == ' ' ||
				f->location[i] == '\t' ||
				f->location[i] == '\r' ||
				f->location[i] == '\n'); i--)
			f->location[i] = '\0';
	} else if (15 < size && strncasecmp(data, "Content-Length:", 15) == 0) {
		/* extract Content-Length header */
		SKIP_ST(15);
		if (i < (int)size && '0' <= data[i] && data[i] <= '9')
			f->content_length = atol(data + i);
	} else if (17 < size && strncasecmp(data, "WWW-Authenticate:", 17) == 0) {
		/* extract the first Realm from WWW-Authenticate header */
		SKIP_ST(17);

		while (i < (int) size - 5 &&
				strncasecmp(data + i, "realm", 5))
			i++;
		while (i < (int) size - 1 && data[++i] != '"')
			/* */;
		i++;

		if (i < (int) size) {
			size_t end = i;

			while (end < size && data[end] != '"')
				++end;

			if (end < size) {
				free(f->realm);
				f->realm = malloc(end - i + 1);
				if (f->realm != NULL) {
					strncpy(f->realm, data + i, end - i);
					f->realm[end - i] = '\0';
				}
			}
		}
	} else if (11 < size && strncasecmp(data, "Set-Cookie:", 11) == 0) {
		/* extract Set-Cookie header */
		SKIP_ST(11);

		fetch_set_cookie(f->fetch_handle, &data[i]);
	}

	return size;
#undef SKIP_ST
}

static int fetch_curl_fdset(lwc_string *scheme, fd_set *read_set,
			    fd_set *write_set, fd_set *error_set)
{
	CURLMcode code;
	int maxfd = -1;

	code = curl_multi_fdset(fetch_curl_multi,
				read_set,
				write_set,
				error_set,
				&maxfd);
	assert(code == CURLM_OK);

	return maxfd;
}



/* exported function documented in content/fetchers/curl.h */
nserror fetch_curl_register(void)
{
	CURLcode code;
	curl_version_info_data *data;
	int i;
	lwc_string *scheme;
	const struct fetcher_operation_table fetcher_ops = {
		.initialise = fetch_curl_initialise,
		.acceptable = fetch_curl_can_fetch,
		.setup = fetch_curl_setup,
		.start = fetch_curl_start,
		.abort = fetch_curl_abort,
		.free = fetch_curl_free,
		.poll = fetch_curl_poll,
		.fdset = fetch_curl_fdset,
		.finalise = fetch_curl_finalise
	};

#if LIBCURL_VERSION_NUM >= 0x073800
	/* version 7.56.0 can select which SSL backend to use */
	CURLsslset setres;

	setres = curl_global_sslset(CURLSSLBACKEND_OPENSSL, NULL, NULL);
	if (setres == CURLSSLSET_OK) {
		curl_with_openssl = true;
	} else {
		curl_with_openssl = false;
	}
#endif

	NSLOG(netsurf, INFO, "curl_version %s", curl_version());

	code = curl_global_init(CURL_GLOBAL_ALL);
	if (code != CURLE_OK) {
		NSLOG(netsurf, INFO, "curl_global_init failed.");
		return NSERROR_INIT_FAILED;
	}

	fetch_curl_multi = curl_multi_init();
	if (!fetch_curl_multi) {
		NSLOG(netsurf, INFO, "curl_multi_init failed.");
		return NSERROR_INIT_FAILED;
	}

#if LIBCURL_VERSION_NUM >= 0x071e00
	/* built against 7.30.0 or later: configure caching */
	{
		CURLMcode mcode;
		int maxconnects = nsoption_int(max_fetchers) +
				nsoption_int(max_cached_fetch_handles);

#undef SETOPT
#define SETOPT(option, value) \
	mcode = curl_multi_setopt(fetch_curl_multi, option, value);	\
	if (mcode != CURLM_OK)						\
		goto curl_multi_setopt_failed;

		SETOPT(CURLMOPT_MAXCONNECTS, maxconnects);
		SETOPT(CURLMOPT_MAX_TOTAL_CONNECTIONS, maxconnects);
		SETOPT(CURLMOPT_MAX_HOST_CONNECTIONS, nsoption_int(max_fetchers_per_host));
	}
#endif

	/* Create a curl easy handle with the options that are common to all
	 *  fetches.
	 */
	fetch_blank_curl = curl_easy_init();
	if (!fetch_blank_curl) {
		NSLOG(netsurf, INFO, "curl_easy_init failed");
		return NSERROR_INIT_FAILED;
	}

#undef SETOPT
#define SETOPT(option, value) \
	code = curl_easy_setopt(fetch_blank_curl, option, value);	\
	if (code != CURLE_OK)						\
		goto curl_easy_setopt_failed;

	SETOPT(CURLOPT_ERRORBUFFER, fetch_error_buffer);
	SETOPT(CURLOPT_DEBUGFUNCTION, fetch_curl_debug);
	if (nsoption_bool(suppress_curl_debug)) {
		SETOPT(CURLOPT_VERBOSE, 0);
	} else {
		SETOPT(CURLOPT_VERBOSE, 1);
	}

	/* Currently we explode if curl uses HTTP2, so force 1.1. */
	SETOPT(CURLOPT_HTTP_VERSION, CURL_HTTP_VERSION_1_1);

	SETOPT(CURLOPT_WRITEFUNCTION, fetch_curl_data);
	SETOPT(CURLOPT_HEADERFUNCTION, fetch_curl_header);
	SETOPT(CURLOPT_PROGRESSFUNCTION, fetch_curl_progress);
	SETOPT(CURLOPT_NOPROGRESS, 0);
	SETOPT(CURLOPT_USERAGENT, user_agent_string());
	SETOPT(CURLOPT_ENCODING, "gzip");
	SETOPT(CURLOPT_LOW_SPEED_LIMIT, 1L);
	SETOPT(CURLOPT_LOW_SPEED_TIME, 180L);
	SETOPT(CURLOPT_NOSIGNAL, 1L);
	SETOPT(CURLOPT_CONNECTTIMEOUT, nsoption_uint(curl_fetch_timeout));

	if (nsoption_charp(ca_bundle) &&
	    strcmp(nsoption_charp(ca_bundle), "")) {
		NSLOG(netsurf, INFO, "ca_bundle: '%s'",
		      nsoption_charp(ca_bundle));
		SETOPT(CURLOPT_CAINFO, nsoption_charp(ca_bundle));
	}
	if (nsoption_charp(ca_path) && strcmp(nsoption_charp(ca_path), "")) {
		NSLOG(netsurf, INFO, "ca_path: '%s'", nsoption_charp(ca_path));
		SETOPT(CURLOPT_CAPATH, nsoption_charp(ca_path));
	}

#if LIBCURL_VERSION_NUM < 0x073800
	/*
	 * before 7.56.0 Detect openssl from whether the SSL CTX
	 *  function API works
	 */
	code = curl_easy_setopt(fetch_blank_curl, CURLOPT_SSL_CTX_FUNCTION, NULL);
	if (code != CURLE_OK) {
		curl_with_openssl = false;
	} else {
		curl_with_openssl = true;
	}
#endif

	if (curl_with_openssl) {
		/* only set the cipher list with openssl otherwise the
		 *  fetch fails with "Unknown cipher in list"
		 */
		SETOPT(CURLOPT_SSL_CIPHER_LIST, CIPHER_LIST);
	}

	NSLOG(netsurf, INFO, "cURL %slinked against openssl",
	      curl_with_openssl ? "" : "not ");

	/* cURL initialised okay, register the fetchers */

	data = curl_version_info(CURLVERSION_NOW);

	curl_fetch_ssl_hashmap = hashmap_create(&curl_fetch_ssl_hashmap_parameters);
	if (curl_fetch_ssl_hashmap == NULL) {
		NSLOG(netsurf, CRITICAL, "Unable to initialise SSL certificate hashmap");
		return NSERROR_NOMEM;
	}

	for (i = 0; data->protocols[i]; i++) {
		if (strcmp(data->protocols[i], "http") == 0) {
			scheme = lwc_string_ref(corestring_lwc_http);

		} else if (strcmp(data->protocols[i], "https") == 0) {
			scheme = lwc_string_ref(corestring_lwc_https);

		} else {
			/* Ignore non-http(s) protocols */
			continue;
		}

		if (fetcher_add(scheme, &fetcher_ops) != NSERROR_OK) {
			NSLOG(netsurf, INFO,
			      "Unable to register cURL fetcher for %s",
			      data->protocols[i]);
		}
	}

	return NSERROR_OK;

curl_easy_setopt_failed:
	NSLOG(netsurf, INFO, "curl_easy_setopt failed.");
	return NSERROR_INIT_FAILED;

#if LIBCURL_VERSION_NUM >= 0x071e00
curl_multi_setopt_failed:
	NSLOG(netsurf, INFO, "curl_multi_setopt failed.");
	return NSERROR_INIT_FAILED;
#endif
}







netsurf-vince/pdf/content/fetchers/curl.h

/*
 * Copyright 2007 Daniel Silverstone <dsilvers@digital-scurf.org>
 *
 * This file is part of NetSurf.
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Fetching of data from a URL (Registration).
 */

#ifndef NETSURF_CONTENT_FETCHERS_FETCH_CURL_H
#define NETSURF_CONTENT_FETCHERS_FETCH_CURL_H

#include <curl/curl.h>

/**
 * Register curl scheme handler.
 *
 * \return NSERROR_OK on successful registration or error code on failure.
 */
nserror fetch_curl_register(void);

/** Global cURL multi handle. */
extern CURLM *fetch_curl_multi;

#endif
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/*
 * Copyright 2008 Rob Kendrick <rjek@netsurf-browser.org>
 *
 * This file is part of NetSurf.
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * data scheme handling.  See http://tools.ietf.org/html/rfc2397
 */

#include <stdbool.h>
#include <string.h>
#include <stdarg.h>
#include <stdlib.h>
#include <libwapcaplet/libwapcaplet.h>
#include <nsutils/base64.h>

#include "netsurf/inttypes.h"
#include "utils/url.h"
#include "utils/nsurl.h"
#include "utils/corestrings.h"
#include "utils/log.h"
#include "utils/utils.h"
#include "utils/ring.h"

#include "content/fetch.h"
#include "content/fetchers.h"
#include "content/fetchers/data.h"

struct fetch_data_context {
	struct fetch *parent_fetch;
	nsurl *url;
	char *mimetype;
	char *data;
	size_t datalen;
	bool base64;

	bool aborted;
	bool locked;
	
	struct fetch_data_context *r_next, *r_prev;
};

static struct fetch_data_context *ring = NULL;

static bool fetch_data_initialise(lwc_string *scheme)
{
	NSLOG(netsurf, INFO, "fetch_data_initialise called for %s",
	      lwc_string_data(scheme));

	return true;
}

static void fetch_data_finalise(lwc_string *scheme)
{
	NSLOG(netsurf, INFO, "fetch_data_finalise called for %s",
	      lwc_string_data(scheme));
}

static bool fetch_data_can_fetch(const nsurl *url)
{
	return true;
}

static void fetch_data_send_callback(const fetch_msg *msg,
		struct fetch_data_context *c)
{
	c->locked = true;
	fetch_send_callback(msg, c->parent_fetch);
	c->locked = false;
}

static void fetch_data_send_header(struct fetch_data_context *ctx,
		const char *fmt, ...)
{
	char header[64];
	fetch_msg msg;
	va_list ap;
	int len;

	va_start(ap, fmt);
	len = vsnprintf(header, sizeof(header), fmt, ap);
	va_end(ap);

	if (len >= (int)sizeof(header) || len < 0) {
		return;
	}

	msg.type = FETCH_HEADER;
	msg.data.header_or_data.len = len;
	msg.data.header_or_data.buf = (const uint8_t *)header;
	fetch_data_send_callback(&msg, ctx);
}

static void *fetch_data_setup(struct fetch *parent_fetch, nsurl *url,
		 bool only_2xx, bool downgrade_tls, const char *post_urlenc,
		 const struct fetch_multipart_data *post_multipart,
		 const char **headers)
{
	struct fetch_data_context *ctx = calloc(1, sizeof(*ctx));
	
	if (ctx == NULL)
		return NULL;
		
	ctx->parent_fetch = parent_fetch;
	ctx->url = nsurl_ref(url);

	RING_INSERT(ring, ctx);
	
	return ctx;
}

static bool fetch_data_start(void *ctx)
{
	return true;
}

static void fetch_data_free(void *ctx)
{
	struct fetch_data_context *c = ctx;

	nsurl_unref(c->url);
	free(c->data);
	free(c->mimetype);
	free(ctx);
}

static void fetch_data_abort(void *ctx)
{
	struct fetch_data_context *c = ctx;

	/* To avoid the poll loop having to deal with the fetch context
	 * disappearing from under it, we simply flag the abort here. 
	 * The poll loop itself will perform the appropriate cleanup.
	 */
	c->aborted = true;
}

static bool fetch_data_process(struct fetch_data_context *c)
{
	nserror res;
	fetch_msg msg;
	const char *params;
	const char *comma;
	char *unescaped;
	size_t unescaped_len;
	
	/* format of a data: URL is:
	 *   data:[<mimetype>][;base64],<data>
	 * The mimetype is optional.  If it is missing, the , before the
	 * data must still be there.
	 */
	
	NSLOG(netsurf, DEEPDEBUG, "url: %.140s", nsurl_access(c->url));
	
	if (nsurl_length(c->url) < 6) {
		/* 6 is the minimum possible length (data:,) */
		msg.type = FETCH_ERROR;
		msg.data.error = "Malformed data: URL";
		fetch_data_send_callback(&msg, c);
		return false;
	}
	
	/* skip the data: part */
	params = nsurl_access(c->url) + SLEN("data:");
	
	/* find the comma */
	if ( (comma = strchr(params, ',')) == NULL) {
		msg.type = FETCH_ERROR;
		msg.data.error = "Malformed data: URL";
		fetch_data_send_callback(&msg, c);
		return false;
	}
	
	if (params[0] == ',') {
		/* there is no mimetype here, assume text/plain */
		c->mimetype = strdup("text/plain;charset=US-ASCII");
	} else {	
		/* make a copy of everything between data: and the comma */
		c->mimetype = strndup(params, comma - params);
	}
	
	if (c->mimetype == NULL) {
		msg.type = FETCH_ERROR;
		msg.data.error = 
			"Unable to allocate memory for mimetype in data: URL";
		fetch_data_send_callback(&msg, c);
		return false;
	}
	
	if (strcmp(c->mimetype + strlen(c->mimetype) - 7, ";base64") == 0) {
		c->base64 = true;
		c->mimetype[strlen(c->mimetype) - 7] = '\0';
	} else {
		c->base64 = false;
	}
	
	/* URL unescape the data first, just incase some insane page
	 * decides to nest URL and base64 encoding.  Like, say, Acid2.
	 */
	res = url_unescape(comma + 1, 0, &unescaped_len, &unescaped);
	if (res != NSERROR_OK) {
		msg.type = FETCH_ERROR;
		msg.data.error = "Unable to URL decode data: URL";
		fetch_data_send_callback(&msg, c);
		return false;
	}
	
	if (c->base64) {
		if ((nsu_base64_decode_alloc((uint8_t *)unescaped,
					     unescaped_len,
					     (uint8_t **)&c->data,
					     &c->datalen) != NSUERROR_OK) ||
		    (c->data == NULL)) {
			msg.type = FETCH_ERROR;
			msg.data.error = "Unable to Base64 decode data: URL";
			fetch_data_send_callback(&msg, c);
			free(unescaped);
			return false;
		}
		free(unescaped);
	} else {
		c->datalen = unescaped_len;
		c->data = unescaped;
	}
	
	
	return true;
}

static void fetch_data_poll(lwc_string *scheme)
{
	fetch_msg msg;
	struct fetch_data_context *c, *save_ring = NULL;
	
	/* Iterate over ring, processing each pending fetch */
	while (ring != NULL) {
		/* Take the first entry from the ring */
		c = ring;
		RING_REMOVE(ring, c);

		/* Ignore fetches that have been flagged as locked.
		 * This allows safe re-entrant calls to this function.
		 * Re-entrancy can occur if, as a result of a callback,
		 * the interested party causes fetch_poll() to be called 
		 * again.
		 */
		if (c->locked == true) {
			RING_INSERT(save_ring, c);
			continue;
		}

		/* Only process non-aborted fetches */
		if (c->aborted == false && fetch_data_process(c) == true) {
			fetch_set_http_code(c->parent_fetch, 200);
			NSLOG(netsurf, INFO,
			      "setting data: MIME type to %s, length to %"PRIsizet,
			      c->mimetype,
			      c->datalen);
			/* Any callback can result in the fetch being aborted.
			 * Therefore, we _must_ check for this after _every_
			 * call to fetch_data_send_callback().
			 */
			fetch_data_send_header(c, "Content-Type: %s",
					c->mimetype);

			if (c->aborted == false) {
				fetch_data_send_header(c, "Content-Length: %"
						PRIsizet, c->datalen);
			}

			if (c->aborted == false) {
				/* Set max-age to 1 year. */
				fetch_data_send_header(c, "Cache-Control: "
						"max-age=31536000");
			}

			if (c->aborted == false) {
				msg.type = FETCH_DATA;
				msg.data.header_or_data.buf = 
						(const uint8_t *) c->data;
				msg.data.header_or_data.len = c->datalen;
				fetch_data_send_callback(&msg, c);
			}

			if (c->aborted == false) {
				msg.type = FETCH_FINISHED;
				fetch_data_send_callback(&msg, c);
			}
		} else {
			NSLOG(netsurf, INFO, "Processing of %.140s failed!",
			      nsurl_access(c->url));

			/* Ensure that we're unlocked here. If we aren't, 
			 * then fetch_data_process() is broken.
			 */
			assert(c->locked == false);
		}

		/* And now finish */
		fetch_remove_from_queues(c->parent_fetch);
		fetch_free(c->parent_fetch);
	}

	/* Finally, if we saved any fetches which were locked, put them back
	 * into the ring for next time
	 */
	ring = save_ring;
}

nserror fetch_data_register(void)
{
	lwc_string *scheme = lwc_string_ref(corestring_lwc_data);
	const struct fetcher_operation_table fetcher_ops = {
		.initialise = fetch_data_initialise,
		.acceptable = fetch_data_can_fetch,
		.setup = fetch_data_setup,
		.start = fetch_data_start,
		.abort = fetch_data_abort,
		.free = fetch_data_free,
		.poll = fetch_data_poll,
		.finalise = fetch_data_finalise
	};

	return fetcher_add(scheme, &fetcher_ops);
}
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/*
 * Copyright 2008 Rob Kendrick <rjek@netsurf-browser.org>
 *
 * This file is part of NetSurf.
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * data scheme fetch handler interface.
 */

#ifndef NETSURF_CONTENT_FETCHERS_FETCH_DATA_H
#define NETSURF_CONTENT_FETCHERS_FETCH_DATA_H

/**
 * Register data scheme handler.
 *
 * \return NSERROR_OK on successful registration or error code on failure.
 */
nserror fetch_data_register(void);

#endif
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# File fetcher sources

S_FETCHER_FILE := dirlist.c file.c
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/*
 * Copyright 2010 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Generate HTML content for displaying directory listings (implementation).
 */

#include <stdbool.h>
#include <string.h>
#include <stdio.h>
#include <stdlib.h>

#include "utils/nsurl.h"
#include "utils/messages.h"
#include "utils/nscolour.h"

#include "netsurf/types.h"
#include "netsurf/plot_style.h"

#include "dirlist.h"
#include "desktop/system_colour.h"

static int dirlist_filesize_calculate(unsigned long *bytesize);
static int dirlist_filesize_value(unsigned long bytesize);
static char* dirlist_filesize_unit(unsigned long bytesize);


/**
 * Generates the top part of an HTML directory listing page
 *
 * \return  Top of directory listing HTML
 *
 * This is part of a series of functions.  To generate a complete page,
 * call the following functions in order:
 *
 *     dirlist_generate_top()
 *     dirlist_generate_hide_columns()  -- optional
 *     dirlist_generate_title()
 *     dirlist_generate_parent_link()   -- optional
 *     dirlist_generate_headings()
 *     dirlist_generate_row()           -- call 'n' times for 'n' rows
 *     dirlist_generate_bottom()
 */

bool dirlist_generate_top(char *buffer, int buffer_length)
{
	int error = snprintf(buffer, buffer_length,
		"<html>\n"
		"<head>\n"
		"<link rel=\"stylesheet\" title=\"Standard\" "
			"type=\"text/css\" href=\"resource:internal.css\">\n"
		"<style>\n");
	if (error < 0 || error >= buffer_length)
		/* Error or buffer too small */
		return false;
	else
		/* OK */
		return true;

}


/**
 * Generates the part of an HTML directory listing page that can suppress
 * particular columns
 *
 * \param  flags	  flags for which cols to suppress. 0 to suppress none
 * \param  buffer	  buffer to fill with generated HTML
 * \param  buffer_length  maximum size of buffer
 * \return  true iff buffer filled without error
 *
 * This is part of a series of functions.  To generate a complete page,
 * call the following functions in order:
 *
 *     dirlist_generate_top()
 *     dirlist_generate_hide_columns()  -- optional
 *     dirlist_generate_title()
 *     dirlist_generate_parent_link()   -- optional
 *     dirlist_generate_headings()
 *     dirlist_generate_row()           -- call 'n' times for 'n' rows
 *     dirlist_generate_bottom()
 */

bool dirlist_generate_hide_columns(int flags, char *buffer, int buffer_length)
{
	int error = snprintf(buffer, buffer_length,
			"%s\n%s\n%s\n%s\n%s\n",
			(flags & DIRLIST_NO_NAME_COLUMN) ?
					"span.name { display: none; }\n" : "",
			(flags & DIRLIST_NO_TYPE_COLUMN) ?
					"span.type { display: none; }\n" : "",
			(flags & DIRLIST_NO_SIZE_COLUMN) ?
					"span.size { display: none; }\n" : "",
			(flags & DIRLIST_NO_DATE_COLUMN) ?
					"span.date { display: none; }\n" : "",
			(flags & DIRLIST_NO_TIME_COLUMN) ?
					"span.time { display: none; }\n" : "");
	if (error < 0 || error >= buffer_length)
		/* Error or buffer too small */
		return false;
	else
		/* OK */
		return true;
}


/**
 * Generates the part of an HTML directory listing page that contains the title
 *
 * \param  title	  title to use
 * \param  buffer	  buffer to fill with generated HTML
 * \param  buffer_length  maximum size of buffer
 * \return  true iff buffer filled without error
 *
 * This is part of a series of functions.  To generate a complete page,
 * call the following functions in order:
 *
 *     dirlist_generate_top()
 *     dirlist_generate_hide_columns()  -- optional
 *     dirlist_generate_title()
 *     dirlist_generate_parent_link()   -- optional
 *     dirlist_generate_headings()
 *     dirlist_generate_row()           -- call 'n' times for 'n' rows
 *     dirlist_generate_bottom()
 */

bool dirlist_generate_title(const char *title, char *buffer, int buffer_length)
{
	const char *stylesheet;
	nserror err;
	int error;

	if (title == NULL)
		title = "";

	err = nscolour_get_stylesheet(&stylesheet);
	if (err != NSERROR_OK) {
		return false;
	}

	error = snprintf(buffer, buffer_length,
			"</style>\n"
			"<title>%s</title>\n"
			"<style>\n"
			"html {\n"
			"\tbackground-color: #%06x;\n"
			"}\n"
			"%s"
			"</style>\n"
			"</head>\n"
			"<body id=\"dirlist\" class=\"ns-even-bg ns-even-fg ns-border\">\n"
			"<h1 class=\"ns-border\">%s</h1>\n",
			title,
			colour_rb_swap(nscolours[NSCOLOUR_WIN_ODD_BG]),
			stylesheet, title);
	if (error < 0 || error >= buffer_length)
		/* Error or buffer too small */
		return false;
	else
		/* OK */
		return true;
}


/**
 * Generates the part of an HTML directory listing page that links to the parent
 * directory
 *
 * \param  parent	  url of parent directory
 * \param  buffer	  buffer to fill with generated HTML
 * \param  buffer_length  maximum size of buffer
 * \return  true iff buffer filled without error
 *
 * This is part of a series of functions.  To generate a complete page,
 * call the following functions in order:
 *
 *     dirlist_generate_top()
 *     dirlist_generate_hide_columns()  -- optional
 *     dirlist_generate_title()
 *     dirlist_generate_parent_link()   -- optional
 *     dirlist_generate_headings()
 *     dirlist_generate_row()           -- call 'n' times for 'n' rows
 *     dirlist_generate_bottom()
 */

bool dirlist_generate_parent_link(const char *parent, char *buffer,
		int buffer_length)
{
	int error = snprintf(buffer, buffer_length,
			"<p><a href=\"%s\">%s</a></p>",
			parent, messages_get("FileParent"));
	if (error < 0 || error >= buffer_length)
		/* Error or buffer too small */
		return false;
	else
		/* OK */
		return true;
}


/**
 * Generates the part of an HTML directory listing page that displays the column
 * headings
 *
 * \param  buffer	  buffer to fill with generated HTML
 * \param  buffer_length  maximum size of buffer
 * \return  true iff buffer filled without error
 *
 * This is part of a series of functions.  To generate a complete page,
 * call the following functions in order:
 *
 *     dirlist_generate_top()
 *     dirlist_generate_hide_columns()  -- optional
 *     dirlist_generate_title()
 *     dirlist_generate_parent_link()   -- optional
 *     dirlist_generate_headings()
 *     dirlist_generate_row()           -- call 'n' times for 'n' rows
 *     dirlist_generate_bottom()
 */

bool dirlist_generate_headings(char *buffer, int buffer_length)
{
	int error = snprintf(buffer, buffer_length,
			"<div>\n"
			"<strong>\n"
			"\t<span class=\"name\">%s</span>\n"
			"\t<span class=\"type\">%s</span>\n"
			"\t<span class=\"size\">%s</span>"
			"<span class=\"size\"></span>\n"
			"\t<span class=\"date\">%s</span>\n"
			"\t<span class=\"time\">%s</span>\n"
			"</strong>\n",
			messages_get("FileName"), messages_get("FileType"),
			messages_get("FileSize"), messages_get("FileDate"),
			messages_get("FileTime"));
	if (error < 0 || error >= buffer_length)
		/* Error or buffer too small */
		return false;
	else
		/* OK */
		return true;
}


/**
 * Generates the part of an HTML directory listing page that displays a row
 * in the directory contents table
 *
 * \param  even		  evenness of row number, for alternate row colouring
 * \param  directory	  whether this row is for a directory (or a file)
 * \param  url		  url for row entry
 * \param  name		  name of row entry
 * \param  mimetype	  MIME type of row entry
 * \param  size		  size of row entry.  If negative, size is left blank
 * \param  date		  date row entry was last modified
 * \param  time		  time row entry was last modified
 * \param  buffer	  buffer to fill with generated HTML
 * \param  buffer_length  maximum size of buffer
 * \return  true iff buffer filled without error
 *
 * This is part of a series of functions.  To generate a complete page,
 * call the following functions in order:
 *
 *     dirlist_generate_top()
 *     dirlist_generate_hide_columns()  -- optional
 *     dirlist_generate_title()
 *     dirlist_generate_parent_link()   -- optional
 *     dirlist_generate_headings()
 *     dirlist_generate_row()           -- call 'n' times for 'n' rows
 *     dirlist_generate_bottom()
 */

bool dirlist_generate_row(bool even, bool directory, nsurl *url, char *name,
		const char *mimetype, long long size, char *date, char *time,
		char *buffer, int buffer_length)
{
	const char *unit;
	char size_string[100];
	int error;

	if (size < 0) {
		unit = "";
		strncpy(size_string, "", sizeof size_string);
	} else {
		unit = messages_get(dirlist_filesize_unit((unsigned long)size));
		snprintf(size_string, sizeof size_string, "%d",
				dirlist_filesize_value((unsigned long)size));
	}

	error = snprintf(buffer, buffer_length,
			"<a href=\"%s\" class=\"%s %s\">\n"
			"\t<span class=\"name ns-border\">%s</span>\n"
			"\t<span class=\"type ns-border\">%s</span>\n"
			"\t<span class=\"size ns-border\">%s</span>"
			"<span class=\"size ns-border\">%s</span>\n"
			"\t<span class=\"date ns-border\">%s</span>\n"
			"\t<span class=\"time ns-border\">%s</span>\n"
			"</a>\n", nsurl_access(url),
			even ? "even ns-even-bg" : "odd  ns-odd-bg",
			directory ? "dir" : "file",
			name, mimetype, size_string, unit, date, time);
	if (error < 0 || error >= buffer_length)
		/* Error or buffer too small */
		return false;
	else
		/* OK */
		return true;
}


/**
 * Generates the bottom part of an HTML directory listing page
 *
 * \return  Bottom of directory listing HTML
 *
 * This is part of a series of functions.  To generate a complete page,
 * call the following functions in order:
 *
 *     dirlist_generate_top()
 *     dirlist_generate_hide_columns()  -- optional
 *     dirlist_generate_title()
 *     dirlist_generate_parent_link()   -- optional
 *     dirlist_generate_headings()
 *     dirlist_generate_row()           -- call 'n' times for 'n' rows
 *     dirlist_generate_bottom()
 */

bool dirlist_generate_bottom(char *buffer, int buffer_length)
{
	int error = snprintf(buffer, buffer_length,
			"</div>\n"
			"</body>\n"
			"</html>\n");
	if (error < 0 || error >= buffer_length)
		/* Error or buffer too small */
		return false;
	else
		/* OK */
		return true;
}


/**
 * Obtain display value and units for filesize after conversion to B/kB/MB/GB,
 * as appropriate.  
 *
 * \param  bytesize  file size in bytes, updated to filesize in output units
 * \return  number of times bytesize has been divided by 1024
 */

int dirlist_filesize_calculate(unsigned long *bytesize)
{
	int i = 0;
	while (*bytesize > 1024 * 4) {
		*bytesize /= 1024;
		i++;
		if (i == 3)
			break;
	}
	return i;
}


/**
 * Obtain display value for filesize after conversion to B/kB/MB/GB,
 * as appropriate
 *
 * \param  bytesize  file size in bytes
 * \return  Value to display for file size, in units given by filesize_unit()
 */

int dirlist_filesize_value(unsigned long bytesize)
{
	dirlist_filesize_calculate(&bytesize);
	return (int)bytesize;
}


/**
 * Obtain display units for filesize after conversion to B/kB/MB/GB,
 * as appropriate
 *
 * \param  bytesize  file size in bytes
 * \return  Units to display for file size, for value given by filesize_value()
 */

char* dirlist_filesize_unit(unsigned long bytesize)
{
	const char* units[] = { "Bytes", "kBytes", "MBytes", "GBytes" };
	return (char*)units[dirlist_filesize_calculate(&bytesize)];
}







netsurf-vince/pdf/content/fetchers/file/dirlist.h

/*
 * Copyright 2010 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * interface to generate HTML content for displaying directory listings.
 *
 * These functions should in general be called via the content interface.
 */

#ifndef NETSURF_CONTENT_DIRLIST_H_
#define NETSURF_CONTENT_DIRLIST_H_

#include <stdbool.h>

#define DIRLIST_NO_NAME_COLUMN 1
#define DIRLIST_NO_TYPE_COLUMN 1 << 1
#define DIRLIST_NO_SIZE_COLUMN 1 << 2
#define DIRLIST_NO_DATE_COLUMN 1 << 3
#define DIRLIST_NO_TIME_COLUMN 1 << 4

struct nsurl;

bool dirlist_generate_top(char *buffer, int buffer_length);
bool dirlist_generate_hide_columns(int flags, char *buffer, int buffer_length);
bool dirlist_generate_title(const char *title, char *buffer, int buffer_length);
bool dirlist_generate_parent_link(const char *parent, char *buffer,
		int buffer_length);
bool dirlist_generate_headings(char *buffer, int buffer_length);
bool dirlist_generate_row(bool even, bool directory, struct nsurl *url,
		char *name, const char *mimetype, long long size, char *date,
		char *time, char *buffer, int buffer_length);
bool dirlist_generate_bottom(char *buffer, int buffer_length);

#endif







netsurf-vince/pdf/content/fetchers/file/file.c

/*
 * Copyright 2010 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf.
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 *
 * file scheme URL handling. Based on the data fetcher by Rob Kendrick
 *
 * output dates and directory ordering are affected by the current locale
 */

#include "utils/config.h"

#include <stdlib.h>
#include <ctype.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <fcntl.h>
#include <unistd.h>
#include <errno.h>
#include <stdbool.h>
#include <string.h>
#include <strings.h>
#include <time.h>
#include <stdio.h>
#include <stdarg.h>
#ifdef HAVE_MMAP
#include <sys/mman.h>
#endif
#include <libwapcaplet/libwapcaplet.h>

#include "netsurf/inttypes.h"
#include "utils/nsurl.h"
#include "utils/dirent.h"
#include "utils/corestrings.h"
#include "utils/messages.h"
#include "utils/utils.h"
#include "utils/log.h"
#include "utils/time.h"
#include "utils/ring.h"
#include "utils/file.h"
#include "netsurf/fetch.h"
#include "desktop/gui_internal.h"

#include "content/fetch.h"
#include "content/fetchers.h"
#include "dirlist.h"
#include "file.h"

/* Maximum size of read buffer */
#define FETCH_FILE_MAX_BUF_SIZE (1024 * 1024)

/** Context for a fetch */
struct fetch_file_context {
	struct fetch_file_context *r_next, *r_prev;

	struct fetch *fetchh; /**< Handle for this fetch */

	bool aborted; /**< Flag indicating fetch has been aborted */
	bool locked; /**< Flag indicating entry is already entered */

	nsurl *url; /**< The full url the fetch refers to */
	char *path; /**< The actual path to be used with open() */

	time_t file_etag; /**< Request etag for file (previous st.m_time) */
};

static struct fetch_file_context *ring = NULL;

/** issue fetch callbacks with locking */
static inline bool fetch_file_send_callback(const fetch_msg *msg,
		struct fetch_file_context *ctx)
{
	ctx->locked = true;
	fetch_send_callback(msg, ctx->fetchh);
	ctx->locked = false;

	return ctx->aborted;
}

static bool fetch_file_send_header(struct fetch_file_context *ctx,
		const char *fmt, ...)
{
	fetch_msg msg;
	char header[64];
	va_list ap;
	int len;

	va_start(ap, fmt);
	len = vsnprintf(header, sizeof header, fmt, ap);
	va_end(ap);

	if (len >= (int)sizeof(header) || len < 0) {
		return false;
	}

	msg.type = FETCH_HEADER;
	msg.data.header_or_data.buf = (const uint8_t *) header;
	msg.data.header_or_data.len = len;

	return fetch_file_send_callback(&msg, ctx);
}

/** callback to initialise the file fetcher. */
static bool fetch_file_initialise(lwc_string *scheme)
{
	return true;
}

/** callback to initialise the file fetcher. */
static void fetch_file_finalise(lwc_string *scheme)
{
}

static bool fetch_file_can_fetch(const nsurl *url)
{
	return true;
}

/** callback to set up a file fetch context. */
static void *
fetch_file_setup(struct fetch *fetchh,
		 nsurl *url,
		 bool only_2xx,
		 bool downgrade_tls,
		 const char *post_urlenc,
		 const struct fetch_multipart_data *post_multipart,
		 const char **headers)
{
	struct fetch_file_context *ctx;
	int i;
	nserror ret;

	ctx = calloc(1, sizeof(*ctx));
	if (ctx == NULL)
		return NULL;

	ret = guit->file->nsurl_to_path(url, &ctx->path);
	if (ret != NSERROR_OK) {
		free(ctx);
		return NULL;
	}

	ctx->url = nsurl_ref(url);

	/* Scan request headers looking for If-None-Match */
	for (i = 0; headers[i] != NULL; i++) {
		if (strncasecmp(headers[i], "If-None-Match:",
				SLEN("If-None-Match:")) != 0) {
			continue;
		}

		/* If-None-Match: "12345678" */
		const char *d = headers[i] + SLEN("If-None-Match:");

		/* Scan to first digit, if any */
		while (*d != '\0' && (*d < '0' || '9' < *d))
			d++;

		/* Convert to time_t */
		if (*d != '\0') {
			ret = nsc_snptimet(d, strlen(d), &ctx->file_etag);
			if (ret != NSERROR_OK) {
				NSLOG(fetch, WARNING,
						"Bad If-None-Match value");
			}
		}
	}

	ctx->fetchh = fetchh;

	RING_INSERT(ring, ctx);

	return ctx;
}

/** callback to free a file fetch */
static void fetch_file_free(void *ctx)
{
	struct fetch_file_context *c = ctx;
	nsurl_unref(c->url);
	free(c->path);
	free(ctx);
}

/** callback to start a file fetch */
static bool fetch_file_start(void *ctx)
{
	return true;
}

/** callback to abort a file fetch */
static void fetch_file_abort(void *ctx)
{
	struct fetch_file_context *c = ctx;

	/* To avoid the poll loop having to deal with the fetch context
	 * disappearing from under it, we simply flag the abort here.
	 * The poll loop itself will perform the appropriate cleanup.
	 */
	c->aborted = true;
}

static int fetch_file_errno_to_http_code(int error_no)
{
	switch (error_no) {
	case ENAMETOOLONG:
		return 400;
	case EACCES:
		return 403;
	case ENOENT:
		return 404;
	default:
		break;
	}

	return 500;
}

static void fetch_file_process_error(struct fetch_file_context *ctx, int code)
{
	fetch_msg msg;
	char buffer[1024];
	const char *title;
	char key[8];

	/* content is going to return error code */
	fetch_set_http_code(ctx->fetchh, code);

	/* content type */
	if (fetch_file_send_header(ctx, "Content-Type: text/html"))
		goto fetch_file_process_error_aborted;

	snprintf(key, sizeof key, "HTTP%03d", code);
	title = messages_get(key);

	snprintf(buffer, sizeof buffer, "<html><head><title>%s</title></head>"
			"<body><h1>%s</h1>"
			"<p>Error %d while fetching file %s</p></body></html>",
			title, title, code, nsurl_access(ctx->url));

	msg.type = FETCH_DATA;
	msg.data.header_or_data.buf = (const uint8_t *) buffer;
	msg.data.header_or_data.len = strlen(buffer);
	if (fetch_file_send_callback(&msg, ctx))
		goto fetch_file_process_error_aborted;

	msg.type = FETCH_FINISHED;
	fetch_file_send_callback(&msg, ctx);

fetch_file_process_error_aborted:
	return;
}


/** Process object as a regular file */
static void fetch_file_process_plain(struct fetch_file_context *ctx,
				     struct stat *fdstat)
{
#ifdef HAVE_MMAP
	fetch_msg msg;
	char *buf = NULL;
	size_t buf_size;

	int fd; /**< The file descriptor of the object */

	/* Check if we can just return not modified */
	if (ctx->file_etag != 0 && ctx->file_etag == fdstat->st_mtime) {
		fetch_set_http_code(ctx->fetchh, 304);
		msg.type = FETCH_NOTMODIFIED;
		fetch_file_send_callback(&msg, ctx);
		return;
	}

	fd = open(ctx->path, O_RDONLY);
	if (fd < 0) {
		/* process errors as appropriate */
		fetch_file_process_error(ctx,
				fetch_file_errno_to_http_code(errno));
		return;
	}

	/* set buffer size */
	buf_size = fdstat->st_size;

	/* allocate the buffer storage */
	if (buf_size > 0) {
		buf = mmap(NULL, buf_size, PROT_READ, MAP_SHARED, fd, 0);
		if (buf == MAP_FAILED) {
			msg.type = FETCH_ERROR;
			msg.data.error = "Unable to map memory for file data buffer";
			fetch_file_send_callback(&msg, ctx);
			close(fd);
			return;
		}
	}

	/* fetch is going to be successful */
	fetch_set_http_code(ctx->fetchh, 200);

	/* Any callback can result in the fetch being aborted.
	 * Therefore, we _must_ check for this after _every_ call to
	 * fetch_file_send_callback().
	 */

	/* content type */
	if (fetch_file_send_header(ctx, "Content-Type: %s", 
				   guit->fetch->filetype(ctx->path))) {
		goto fetch_file_process_aborted;
	}

	/* content length */
	if (fetch_file_send_header(ctx, "Content-Length: %" PRIsizet,
				   fdstat->st_size)) {
		goto fetch_file_process_aborted;
	}

	/* create etag */
	if (fetch_file_send_header(ctx, "ETag: \"%10" PRId64 "\"",
				   (int64_t) fdstat->st_mtime)) {
		goto fetch_file_process_aborted;
	}

	msg.type = FETCH_DATA;
	msg.data.header_or_data.buf = (const uint8_t *) buf;
	msg.data.header_or_data.len = buf_size;
	fetch_file_send_callback(&msg, ctx);

	if (ctx->aborted == false) {
		msg.type = FETCH_FINISHED;
		fetch_file_send_callback(&msg, ctx);
	}

fetch_file_process_aborted:

	if (buf != NULL)
		munmap(buf, buf_size);
	close(fd);
#else
	fetch_msg msg;
	char *buf;
	size_t buf_size;

	ssize_t tot_read = 0;
	ssize_t res;

	FILE *infile;

	/* Check if we can just return not modified */
	if (ctx->file_etag != 0 && ctx->file_etag == fdstat->st_mtime) {
		fetch_set_http_code(ctx->fetchh, 304);
		msg.type = FETCH_NOTMODIFIED;
		fetch_file_send_callback(&msg, ctx);
		return;
	}

	infile = fopen(ctx->path, "rb");
	if (infile == NULL) {
		/* process errors as appropriate */
		fetch_file_process_error(ctx,
				fetch_file_errno_to_http_code(errno));
		return;
	}

	/* set buffer size */
	buf_size = fdstat->st_size;
	if (buf_size > FETCH_FILE_MAX_BUF_SIZE)
		buf_size = FETCH_FILE_MAX_BUF_SIZE;

	/* allocate the buffer storage */
	buf = malloc(buf_size);
	if (buf == NULL) {
		msg.type = FETCH_ERROR;
		msg.data.error =
			"Unable to allocate memory for file data buffer";
		fetch_file_send_callback(&msg, ctx);
		fclose(infile);
		return;
	}

	/* fetch is going to be successful */
	fetch_set_http_code(ctx->fetchh, 200);

	/* Any callback can result in the fetch being aborted.
	 * Therefore, we _must_ check for this after _every_ call to
	 * fetch_file_send_callback().
	 */

	/* content type */
	if (fetch_file_send_header(ctx, "Content-Type: %s", 
				   guit->fetch->filetype(ctx->path))) {
		goto fetch_file_process_aborted;
	}

	/* content length */
	if (fetch_file_send_header(ctx, "Content-Length: %" PRIsizet,
				   fdstat->st_size)) {
		goto fetch_file_process_aborted;
	}

	/* create etag */
	if (fetch_file_send_header(ctx, "ETag: \"%10" PRId64 "\"", 
				   (int64_t) fdstat->st_mtime)) {
		goto fetch_file_process_aborted;
	}

	/* main data loop */
	while (tot_read < fdstat->st_size) {
		res = fread(buf, 1, buf_size, infile);
		if (res == 0) {
			if (feof(infile)) {
				msg.type = FETCH_ERROR;
				msg.data.error = "Unexpected EOF reading file";
				fetch_file_send_callback(&msg, ctx);
				goto fetch_file_process_aborted;
			} else {
				msg.type = FETCH_ERROR;
				msg.data.error = "Error reading file";
				fetch_file_send_callback(&msg, ctx);
				goto fetch_file_process_aborted;
			}
		}
		tot_read += res;

		msg.type = FETCH_DATA;
		msg.data.header_or_data.buf = (const uint8_t *) buf;
		msg.data.header_or_data.len = res;
		if (fetch_file_send_callback(&msg, ctx))
			break;
	}

	if (ctx->aborted == false) {
		msg.type = FETCH_FINISHED;
		fetch_file_send_callback(&msg, ctx);
	}

fetch_file_process_aborted:

	fclose(infile);
	free(buf);
#endif
	return;
}

static char *gen_nice_title(char *path)
{
	char *nice_path, *cnv, *tmp;
	char *title;
	int title_length;

	/* Convert path for display */
	nice_path = malloc(strlen(path) * SLEN("&amp;") + 1);
	if (nice_path == NULL) {
		return NULL;
	}

	/* Escape special HTML characters */
	for (cnv = nice_path, tmp = path; *tmp != '\0'; tmp++) {
		if (*tmp == '<') {
			*cnv++ = '&';
			*cnv++ = 'l';
			*cnv++ = 't';
			*cnv++ = ';';
		} else if (*tmp == '>') {
			*cnv++ = '&';
			*cnv++ = 'g';
			*cnv++ = 't';
			*cnv++ = ';';
		} else if (*tmp == '&') {
			*cnv++ = '&';
			*cnv++ = 'a';
			*cnv++ = 'm';
			*cnv++ = 'p';
			*cnv++ = ';';
		} else {
			*cnv++ = *tmp;
		}
	}
	*cnv = '\0';

	/* Construct a localised title string */
	title_length = (cnv - nice_path) + strlen(messages_get("FileIndex"));
	title = malloc(title_length + 1);

	if (title == NULL) {
		free(nice_path);
		return NULL;
	}

	/* Set title to localised "Index of <nice_path>" */
	snprintf(title, title_length, messages_get("FileIndex"), nice_path);

	free(nice_path);

	return title;
}

/**
 * Generate an output row of the directory listing.
 *
 * \param ctx The file fetching context.
 * \param ent current directory entry.
 * \param even is the row an even row.
 * \param buffer The output buffer.
 * \param buffer_len The space available in the output buffer.
 * \return NSERROR_OK or error code on faliure.
 */
static nserror
process_dir_ent(struct fetch_file_context *ctx,
		 struct dirent *ent,
		 bool even,
		 char *buffer,
		 size_t buffer_len)
{
	nserror ret;
	char *urlpath = NULL; /* buffer for leaf entry path */
	struct stat ent_stat; /* stat result of leaf entry */
	char datebuf[64]; /* buffer for date text */
	char timebuf[64]; /* buffer for time text */
	nsurl *url;

	/* skip hidden files */
	if (ent->d_name[0] == '.') {
		return NSERROR_BAD_PARAMETER;
	}

	ret = netsurf_mkpath(&urlpath, NULL, 2, ctx->path, ent->d_name);
	if (ret != NSERROR_OK) {
		return ret;
	}

	if (stat(urlpath, &ent_stat) != 0) {
		ent_stat.st_mode = 0;
		datebuf[0] = 0;
		timebuf[0] = 0;
	} else {
		/* Get date in output format. a (day of week) and b
		 * (month) are both affected by the locale
		 */
		if (strftime((char *)&datebuf, sizeof datebuf, "%a %d %b %Y",
			     localtime(&ent_stat.st_mtime)) == 0) {
			datebuf[0] = '-';
			datebuf[1] = 0;
		}

		/* Get time in output format */
		if (strftime((char *)&timebuf, sizeof timebuf, "%H:%M",
			     localtime(&ent_stat.st_mtime)) == 0) {
			timebuf[0] = '-';
			timebuf[1] = 0;
		}
	}

	ret = guit->file->path_to_nsurl(urlpath, &url);
	if (ret != NSERROR_OK) {
		free(urlpath);
		return ret;
	}

	if (S_ISREG(ent_stat.st_mode)) {
		/* regular file */
		dirlist_generate_row(even,
				     false,
				     url,
				     ent->d_name,
				     guit->fetch->filetype(urlpath),
				     ent_stat.st_size,
				     datebuf, timebuf,
				     buffer, buffer_len);
	} else if (S_ISDIR(ent_stat.st_mode)) {
		/* directory */
		dirlist_generate_row(even,
				     true,
				     url,
				     ent->d_name,
				     messages_get("FileDirectory"),
				     -1,
				     datebuf, timebuf,
				     buffer, buffer_len);
	} else {
		/* something else */
		dirlist_generate_row(even,
				     false,
				     url,
				     ent->d_name,
				     "",
				     -1,
				     datebuf, timebuf,
				     buffer, buffer_len);
	}

	nsurl_unref(url);
	free(urlpath);

	return NSERROR_OK;
}

/**
 * Comparison function for sorting directories.
 *
 * Correctly orders non zero-padded numerical parts.
 * ie. produces "file1, file2, file10" rather than "file1, file10, file2".
 *
 * \param d1 first directory entry
 * \param d2 second directory entry
 */
static int dir_sort_alpha(const struct dirent **d1, const struct dirent **d2)
{
	const char *s1 = (*d1)->d_name;
	const char *s2 = (*d2)->d_name;

	while (*s1 != '\0' && *s2 != '\0') {
		if ((*s1 >= '0' && *s1 <= '9') &&
				(*s2 >= '0' && *s2 <= '9')) {
			int n1 = 0,  n2 = 0;
			while (*s1 >= '0' && *s1 <= '9') {
				n1 = n1 * 10 + (*s1) - '0';
				s1++;
			}
			while (*s2 >= '0' && *s2 <= '9') {
				n2 = n2 * 10 + (*s2) - '0';
				s2++;
			}
			if (n1 != n2) {
				return n1 - n2;
			}
			if (*s1 == '\0' || *s2 == '\0')
				break;
		}
		if (tolower(*s1) != tolower(*s2))
			break;

		s1++;
		s2++;
	}

	return tolower(*s1) - tolower(*s2);
}

static void fetch_file_process_dir(struct fetch_file_context *ctx,
				   struct stat *fdstat)
{
	fetch_msg msg;
	char buffer[1024]; /* Output buffer */
	bool even = false; /* formatting flag */
	char *title; /* pretty printed title */
	nserror err; /* result from url routines */
	nsurl *up; /* url of parent */

	struct dirent **listing = NULL; /* directory entry listing */
	int i; /* directory entry index */
	int n; /* number of directory entries */

	n = scandir(ctx->path, &listing, 0, dir_sort_alpha);
	if (n < 0) {
		fetch_file_process_error(ctx,
			fetch_file_errno_to_http_code(errno));
		return;
	}

	/* fetch is going to be successful */
	fetch_set_http_code(ctx->fetchh, 200);

	/* force no-cache */
	if (fetch_file_send_header(ctx, "Cache-Control: no-cache"))
		goto fetch_file_process_dir_aborted;

	/* content type */
	if (fetch_file_send_header(ctx, "Content-Type: text/html"))
		goto fetch_file_process_dir_aborted;

	msg.type = FETCH_DATA;
	msg.data.header_or_data.buf = (const uint8_t *) buffer;

	/* directory listing top */
	dirlist_generate_top(buffer, sizeof buffer);
	msg.data.header_or_data.len = strlen(buffer);
	if (fetch_file_send_callback(&msg, ctx))
		goto fetch_file_process_dir_aborted;

	/* directory listing title */
	title = gen_nice_title(ctx->path);
	dirlist_generate_title(title, buffer, sizeof buffer);
	free(title);
	msg.data.header_or_data.len = strlen(buffer);
	if (fetch_file_send_callback(&msg, ctx))
		goto fetch_file_process_dir_aborted;

	/* Print parent directory link */
	err = nsurl_parent(ctx->url, &up);
	if (err == NSERROR_OK) {
		if (nsurl_compare(ctx->url, up, NSURL_COMPLETE) == false) {
			/* different URL; have parent */
			dirlist_generate_parent_link(nsurl_access(up),
					buffer, sizeof buffer);

			msg.data.header_or_data.len = strlen(buffer);
			fetch_file_send_callback(&msg, ctx);
		}
		nsurl_unref(up);

		if (ctx->aborted)
			goto fetch_file_process_dir_aborted;

	}

	/* directory list headings */
	dirlist_generate_headings(buffer, sizeof buffer);
	msg.data.header_or_data.len = strlen(buffer);
	if (fetch_file_send_callback(&msg, ctx))
		goto fetch_file_process_dir_aborted;

	for (i = 0; i < n; i++) {

		err = process_dir_ent(ctx, listing[i], even, buffer,
				       sizeof(buffer));

		if (err == NSERROR_OK) {
			msg.data.header_or_data.len = strlen(buffer);
			if (fetch_file_send_callback(&msg, ctx))
				goto fetch_file_process_dir_aborted;

			even = !even;
		}
	}

	/* directory listing bottom */
	dirlist_generate_bottom(buffer, sizeof buffer);
	msg.data.header_or_data.len = strlen(buffer);
	if (fetch_file_send_callback(&msg, ctx))
		goto fetch_file_process_dir_aborted;

	msg.type = FETCH_FINISHED;
	fetch_file_send_callback(&msg, ctx);

fetch_file_process_dir_aborted:

	if (listing != NULL) {
		for (i = 0; i < n; i++) {
			free(listing[i]);
		}
		free(listing);
	}
}


/* process a file fetch */
static void fetch_file_process(struct fetch_file_context *ctx)
{
	struct stat fdstat; /**< The objects stat */

	if (stat(ctx->path, &fdstat) != 0) {
		/* process errors as appropriate */
		fetch_file_process_error(ctx,
				fetch_file_errno_to_http_code(errno));
		return;
	}

	if (S_ISDIR(fdstat.st_mode)) {
		/* directory listing */
		fetch_file_process_dir(ctx, &fdstat);
		return;
	} else if (S_ISREG(fdstat.st_mode)) {
		/* regular file */
		fetch_file_process_plain(ctx, &fdstat);
		return;
	} else {
		/* unhandled type of file */
		fetch_file_process_error(ctx, 501);
	}

	return;
}

/** callback to poll for additional file fetch contents */
static void fetch_file_poll(lwc_string *scheme)
{
	struct fetch_file_context *c, *save_ring = NULL;

	while (ring != NULL) {
		/* Take the first entry from the ring */
		c = ring;
		RING_REMOVE(ring, c);

		/* Ignore fetches that have been flagged as locked.
		 * This allows safe re-entrant calls to this function.
		 * Re-entrancy can occur if, as a result of a callback,
		 * the interested party causes fetch_poll() to be called
		 * again.
		 */
		if (c->locked == true) {
			RING_INSERT(save_ring, c);
			continue;
		}

		/* Only process non-aborted fetches */
		if (c->aborted == false) {
			/* file fetches can be processed in one go */
			fetch_file_process(c);
		}

		/* And now finish */
		fetch_remove_from_queues(c->fetchh);
		fetch_free(c->fetchh);

	}

	/* Finally, if we saved any fetches which were locked, put them back
	 * into the ring for next time
	 */
	ring = save_ring;
}

nserror fetch_file_register(void)
{
	lwc_string *scheme = lwc_string_ref(corestring_lwc_file);
	const struct fetcher_operation_table fetcher_ops = {
		.initialise = fetch_file_initialise,
		.acceptable = fetch_file_can_fetch,
		.setup = fetch_file_setup,
		.start = fetch_file_start,
		.abort = fetch_file_abort,
		.free = fetch_file_free,
		.poll = fetch_file_poll,
		.finalise = fetch_file_finalise
	};

	return fetcher_add(scheme, &fetcher_ops);
}







netsurf-vince/pdf/content/fetchers/file/file.h

/*
 * Copyright 2010 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf.
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * file scheme fetcher handler interface.
 */

#ifndef NETSURF_CONTENT_FETCHERS_FETCH_FILE_H
#define NETSURF_CONTENT_FETCHERS_FETCH_FILE_H

/**
 * Register file scheme handler.
 *
 * \return NSERROR_OK on successful registration or error code on failure.
 */
nserror fetch_file_register(void);

#endif







netsurf-vince/pdf/content/fetchers/resource.c

/*
 * Copyright 2011 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf.
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * resource scheme URL handling. Based on the data fetcher by Rob Kendrick
 */

#include <stdlib.h>
#include <stdbool.h>
#include <string.h>
#include <strings.h>
#include <stdio.h>
#include <stdarg.h>
#include <libwapcaplet/libwapcaplet.h>

#include "netsurf/inttypes.h"
#include "utils/nsurl.h"
#include "utils/corestrings.h"
#include "utils/log.h"
#include "utils/time.h"
#include "utils/messages.h"
#include "utils/utils.h"
#include "utils/ring.h"
#include "netsurf/fetch.h"
#include "desktop/gui_internal.h"

#include "content/fetch.h"
#include "content/fetchers.h"
#include "content/fetchers/resource.h"

#define DIRECT_ETAG_VALUE 123456

/** Valid resource paths */
static const char *fetch_resource_paths[] = {
	"adblock.css",
	"default.css",
	"internal.css",
	"quirks.css",
	"user.css",
	"credits.html",
	"licence.html",
	"welcome.html",
	"favicon.ico",
	"default.ico",
	"netsurf.png",
	"icons/arrow-l.png",
	"icons/content.png",
	"icons/directory.png",
	"icons/directory2.png",
	"icons/hotlist-add.png",
	"icons/hotlist-rmv.png",
	"icons/search.png"
};

/**
 * map of resource scheme paths to redirect urls
 */
static struct fetch_resource_map_entry {
	lwc_string *path; /**< resource scheme path */
	nsurl *redirect_url; /**< url to redirect to */
	const uint8_t *data; /**< direct pointer to data */
	size_t data_len; /**< length of direct data */
} fetch_resource_map[NOF_ELEMENTS(fetch_resource_paths)];

struct fetch_resource_context;

typedef bool (*fetch_resource_handler)(struct fetch_resource_context *);

/** Context for an resource fetch */
struct fetch_resource_context {
	struct fetch_resource_context *r_next, *r_prev;

	struct fetch *fetchh; /**< Handle for this fetch */

	bool aborted; /**< Flag indicating fetch has been aborted */
	bool locked; /**< Flag indicating entry is already entered */

	nsurl *url; /**< requested url */

	struct fetch_resource_map_entry *entry; /**< resource map entry */

	fetch_resource_handler handler;

	time_t etag;
};

static struct fetch_resource_context *ring = NULL;

static uint32_t fetch_resource_path_count;

/** issue fetch callbacks with locking */
static inline bool fetch_resource_send_callback(const fetch_msg *msg,
		struct fetch_resource_context *ctx)
{
	ctx->locked = true;
	fetch_send_callback(msg, ctx->fetchh);
	ctx->locked = false;

	return ctx->aborted;
}

static bool fetch_resource_send_header(struct fetch_resource_context *ctx,
		const char *fmt, ...)
{
	fetch_msg msg;
	char header[64];
	va_list ap;
	int len;

	va_start(ap, fmt);
	len = vsnprintf(header, sizeof header, fmt, ap);
	va_end(ap);

	if (len >= (int)sizeof(header) || len < 0) {
		return false;
	}

	msg.type = FETCH_HEADER;
	msg.data.header_or_data.buf = (const uint8_t *) header;
	msg.data.header_or_data.len = len;

	return fetch_resource_send_callback(&msg, ctx);
}



/**
 * resource handler that results in a redirect to another url.
 */
static bool fetch_resource_redirect_handler(struct fetch_resource_context *ctx)
{
	fetch_msg msg;

	/* content is going to return redirect */
	fetch_set_http_code(ctx->fetchh, 302);

	msg.type = FETCH_REDIRECT;
	msg.data.redirect = nsurl_access(ctx->entry->redirect_url);
	fetch_resource_send_callback(&msg, ctx);

	return true;
}

/* resource handler that returns data directly */
static bool fetch_resource_data_handler(struct fetch_resource_context *ctx)
{
	fetch_msg msg;

	/* Check if we can just return not modified */
	if (ctx->etag != 0 && ctx->etag == DIRECT_ETAG_VALUE) {
		fetch_set_http_code(ctx->fetchh, 304);
		msg.type = FETCH_NOTMODIFIED;
		fetch_resource_send_callback(&msg, ctx);
		return true;
	}

	/* fetch is going to be successful */
	fetch_set_http_code(ctx->fetchh, 200);

	/* Any callback can result in the fetch being aborted.
	 * Therefore, we _must_ check for this after _every_ call to
	 * fetch_file_send_callback().
	 */

	/* content type */
	if (fetch_resource_send_header(ctx, "Content-Type: %s",
				       guit->fetch->filetype(lwc_string_data(ctx->entry->path)))) {
		goto fetch_resource_data_aborted;
	}

	/* content length */
	if (fetch_resource_send_header(ctx, "Content-Length: %" PRIsizet,
				       ctx->entry->data_len)) {
		goto fetch_resource_data_aborted;
	}

	/* create etag */
	if (fetch_resource_send_header(ctx, "ETag: \"%10" PRId64 "\"",
				       (int64_t) DIRECT_ETAG_VALUE)) {
		goto fetch_resource_data_aborted;
	}

	/* create max-age of 1 year */
	if (fetch_resource_send_header(ctx,
			"Cache-Control: max-age=31536000")) {
		goto fetch_resource_data_aborted;
	}

	msg.type = FETCH_DATA;
	msg.data.header_or_data.buf = (const uint8_t *) ctx->entry->data;
	msg.data.header_or_data.len = ctx->entry->data_len;
	fetch_resource_send_callback(&msg, ctx);

	if (ctx->aborted == false) {
		msg.type = FETCH_FINISHED;
		fetch_resource_send_callback(&msg, ctx);
	}

fetch_resource_data_aborted:

	return true;
}

static bool fetch_resource_notfound_handler(struct fetch_resource_context *ctx)
{
	fetch_msg msg;
	int code = 404;
	char buffer[1024];
	const char *title;
	char key[8];

	/* content is going to return error code */
	fetch_set_http_code(ctx->fetchh, code);

	/* content type */
	if (fetch_resource_send_header(ctx, "Content-Type: text/html"))
		goto fetch_resource_notfound_handler_aborted;

	snprintf(key, sizeof key, "HTTP%03d", code);
	title = messages_get(key);

	snprintf(buffer, sizeof buffer, "<html><head><title>%s</title></head>"
			"<body><h1>%s</h1>"
			"<p>Error %d while fetching file %s</p></body></html>",
			title, title, code, nsurl_access(ctx->url));

	msg.type = FETCH_DATA;
	msg.data.header_or_data.buf = (const uint8_t *) buffer;
	msg.data.header_or_data.len = strlen(buffer);
	if (fetch_resource_send_callback(&msg, ctx))
		goto fetch_resource_notfound_handler_aborted;

	msg.type = FETCH_FINISHED;
	fetch_resource_send_callback(&msg, ctx);

fetch_resource_notfound_handler_aborted:
	return false;
}



/** callback to initialise the resource fetcher. */
static bool fetch_resource_initialise(lwc_string *scheme)
{
	struct fetch_resource_map_entry *e;
	uint32_t i;
	nserror res;

	fetch_resource_path_count = 0;

	for (i = 0; i < NOF_ELEMENTS(fetch_resource_paths); i++) {
		e = &fetch_resource_map[fetch_resource_path_count];

		if (lwc_intern_string(fetch_resource_paths[i],
				strlen(fetch_resource_paths[i]),
				&e->path) != lwc_error_ok) {
			while (i > 0) {
				i--;
				lwc_string_unref(fetch_resource_map[i].path);
				nsurl_unref(fetch_resource_map[i].redirect_url);
			}
			/** \todo should this exit with an error condition? */
		}

		e->data = NULL;
		res = guit->fetch->get_resource_data(lwc_string_data(e->path),
						     &e->data,
						     &e->data_len);
		if (res == NSERROR_OK) {
			NSLOG(netsurf, INFO, "direct data for %s",
			      fetch_resource_paths[i]);
			fetch_resource_path_count++;
		} else {
			e->redirect_url = guit->fetch->get_resource_url(fetch_resource_paths[i]);
			if (e->redirect_url == NULL) {
				lwc_string_unref(e->path);
			} else {
				NSLOG(netsurf, INFO, "redirect url for %s",
				      fetch_resource_paths[i]);
				fetch_resource_path_count++;
			}
		}
	}

	return true;
}

/** callback to finalise the resource fetcher. */
static void fetch_resource_finalise(lwc_string *scheme)
{
	uint32_t i;

	for (i = 0; i < fetch_resource_path_count; i++) {
		lwc_string_unref(fetch_resource_map[i].path);
		if (fetch_resource_map[i].data != NULL) {
			guit->fetch->release_resource_data(fetch_resource_map[i].data);
		} else {
			nsurl_unref(fetch_resource_map[i].redirect_url);
		}
	}
}

static bool fetch_resource_can_fetch(const nsurl *url)
{
	return true;
}

/**
 * set up a resource fetch context.
 */
static void *
fetch_resource_setup(struct fetch *fetchh,
		     nsurl *url,
		     bool only_2xx,
		     bool downgrade_tls,
		     const char *post_urlenc,
		     const struct fetch_multipart_data *post_multipart,
		     const char **headers)
{
	struct fetch_resource_context *ctx;
	lwc_string *path;
	nserror ret;
	uint32_t i;

	ctx = calloc(1, sizeof(*ctx));
	if (ctx == NULL) {
		return NULL;
	}

	ctx->handler = fetch_resource_notfound_handler;

	if ((path = nsurl_get_component(url, NSURL_PATH)) != NULL) {
		bool match;

		/* Ensure requested path is valid */
		for (i = 0; i < fetch_resource_path_count; i++) {
			if (lwc_string_isequal(path,
					fetch_resource_map[i].path,
					&match) == lwc_error_ok && match) {
				/* found a url match, select handler */
				ctx->entry = &fetch_resource_map[i];
				if (ctx->entry->data != NULL) {
					ctx->handler = fetch_resource_data_handler;
				} else {
					ctx->handler = fetch_resource_redirect_handler;
				}
				break;
			}
		}

		lwc_string_unref(path);
	}

	ctx->url = nsurl_ref(url);

	/* Scan request headers looking for If-None-Match */
	for (i = 0; headers[i] != NULL; i++) {
		if (strncasecmp(headers[i], "If-None-Match:",
				SLEN("If-None-Match:")) != 0) {
			continue;
		}

		/* If-None-Match: "12345678" */
		const char *d = headers[i] + SLEN("If-None-Match:");

		/* Scan to first digit, if any */
		while (*d != '\0' && (*d < '0' || '9' < *d))
			d++;

		/* Convert to time_t */
		if (*d != '\0') {
			ret = nsc_snptimet(d, strlen(d), &ctx->etag);
			if (ret != NSERROR_OK) {
				NSLOG(fetch, WARNING,
						"Bad If-None-Match value");
			}
		}
	}

	ctx->fetchh = fetchh;

	RING_INSERT(ring, ctx);

	return ctx;
}

/** callback to free a resource fetch */
static void fetch_resource_free(void *ctx)
{
	struct fetch_resource_context *c = ctx;
	if (c->url != NULL)
		nsurl_unref(c->url);
	free(ctx);
}

/** callback to start a resource fetch */
static bool fetch_resource_start(void *ctx)
{
	return true;
}

/** callback to abort a resource fetch */
static void fetch_resource_abort(void *ctx)
{
	struct fetch_resource_context *c = ctx;

	/* To avoid the poll loop having to deal with the fetch context
	 * disappearing from under it, we simply flag the abort here.
	 * The poll loop itself will perform the appropriate cleanup.
	 */
	c->aborted = true;
}


/** callback to poll for additional resource fetch contents */
static void fetch_resource_poll(lwc_string *scheme)
{
	struct fetch_resource_context *c, *save_ring = NULL;

	while (ring != NULL) {
		/* Take the first entry from the ring */
		c = ring;
		RING_REMOVE(ring, c);

		/* Ignore fetches that have been flagged as locked.
		 * This allows safe re-entrant calls to this function.
		 * Re-entrancy can occur if, as a result of a callback,
		 * the interested party causes fetch_poll() to be called
		 * again.
		 */
		if (c->locked == true) {
			RING_INSERT(save_ring, c);
			continue;
		}

		/* Only process non-aborted fetches */
		if (c->aborted == false) {
			/* resource fetches can be processed in one go */
			c->handler(c);
		}

		/* And now finish */
		fetch_remove_from_queues(c->fetchh);
		fetch_free(c->fetchh);
	}

	/* Finally, if we saved any fetches which were locked, put them back
	 * into the ring for next time
	 */
	ring = save_ring;
}

nserror fetch_resource_register(void)
{
	lwc_string *scheme = lwc_string_ref(corestring_lwc_resource);
	const struct fetcher_operation_table fetcher_ops = {
		.initialise = fetch_resource_initialise,
		.acceptable = fetch_resource_can_fetch,
		.setup = fetch_resource_setup,
		.start = fetch_resource_start,
		.abort = fetch_resource_abort,
		.free = fetch_resource_free,
		.poll = fetch_resource_poll,
		.finalise = fetch_resource_finalise
	};

	return fetcher_add(scheme, &fetcher_ops);
}







netsurf-vince/pdf/content/fetchers/resource.h

/*
 * Copyright 2011 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf.
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * resource URL scheme handler interface.
 * 
 * The resource fetcher is intended to provide a flat uniform URL
 * space for browser local resources referenced by URL. Using this
 * scheme each frontend is only required to provide a single entry
 * point to locate resources which can be accessed by the standard URL
 * type scheme.
 *
 */

#ifndef NETSURF_CONTENT_FETCHERS_FETCH_RESOURCE_H
#define NETSURF_CONTENT_FETCHERS_FETCH_RESOURCE_H

/**
 * Register the resource scheme.
 * 
 * should only be called from the fetch initialise
 *
 * \return NSERROR_OK on successful registration or error code on failure.
 */
nserror fetch_resource_register(void);

#endif







netsurf-vince/pdf/content/fs_backing_store.c

/*
 * Copyright 2014 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Low-level resource cache persistent storage implementation.
 *
 * file based backing store.
 *
 * \todo Consider improving eviction sorting to include objects size
 *         and remaining lifetime and other cost metrics.
 *
 * \todo Implement mmap retrieval where supported.
 *
 * \todo Implement static retrieval for metadata objects as their heap
 *         lifetime is typically very short, though this may be obsoleted
 *         by a small object storage strategy.
 *
 */

#include <unistd.h>
#include <string.h>
#include <sys/stat.h>
#include <sys/types.h>
#include <fcntl.h>
#include <errno.h>
#include <time.h>
#include <stdlib.h>
#include <nsutils/unistd.h>

#include "netsurf/inttypes.h"
#include "utils/filepath.h"
#include "utils/file.h"
#include "utils/nsurl.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "utils/hashmap.h"
#include "desktop/gui_internal.h"
#include "netsurf/misc.h"

#include "content/backing_store.h"

/** Backing store file format version */
#define CONTROL_VERSION 202

/**
 * Number of milliseconds after a update before control data
 * maintenance is performed
 */
#define CONTROL_MAINT_TIME 10000

/** Filename of serialised entries */
#define ENTRIES_FNAME "entries"

/** Filename of block file index */
#define BLOCKS_FNAME "blocks"

/** log2 block data address length (64k) */
#define BLOCK_ADDR_LEN 16

/** log2 number of entries per block file(1024) */
#define BLOCK_ENTRY_COUNT 10

/** log2 number of data block files */
#define BLOCK_FILE_COUNT (BLOCK_ADDR_LEN - BLOCK_ENTRY_COUNT)

/** log2 size of data blocks (8k) */
#define BLOCK_DATA_SIZE 13

/** log2 size of metadata blocks (8k) */
#define BLOCK_META_SIZE 13

/** length in bytes of a block files use map */
#define BLOCK_USE_MAP_SIZE (1 << (BLOCK_ENTRY_COUNT - 3))

/**
 * The type used to store index values referring to store entries. Care
 * must be taken with this type as it is used to build address to
 * entry mapping so changing the size will have large impacts on
 * memory usage.
 */
typedef uint16_t entry_index_t;

/**
 * The type used as a binary identifier for each entry derived from
 * the URL. A larger identifier will have fewer collisions but
 * requires proportionately more storage.
 */
typedef uint32_t entry_ident_t;

/**
 * The type used to store block file index values. If this is changed
 * it will affect the entry storage/alignment and BLOCK_ADDR_LEN must
 * also be updated.
 */
typedef uint16_t block_index_t;


/**
 * Entry element index values.
 */
enum store_entry_elem_idx {
	ENTRY_ELEM_DATA = 0, /**< entry element is data */
	ENTRY_ELEM_META = 1,  /**< entry element is metadata */
	ENTRY_ELEM_COUNT = 2, /**< count of elements on an entry */
};

/**
 * flags that indicate what additional information is contained within
 * an entry element.
 */
enum store_entry_elem_flags {
	/** store not managing any allocation on entry */
	ENTRY_ELEM_FLAG_NONE = 0,
	/** entry data allocation is on heap */
	ENTRY_ELEM_FLAG_HEAP = 0x1,
	/** entry data allocation is mmaped */
	ENTRY_ELEM_FLAG_MMAP = 0x2,
	/** entry data allocation is in small object pool */
	ENTRY_ELEM_FLAG_SMALL = 0x4,
};


enum store_entry_flags {
	/** entry is normal */
	ENTRY_FLAGS_NONE = 0,
	/** entry has been invalidated but something still holding a reference */
	ENTRY_FLAGS_INVALID = 1,
};

/**
 * Backing store entry element.
 *
 * An element keeps data about:
 *  - the current memory allocation
 *  - the number of outstanding references to the memory
 *  - the size of the element data
 *  - flags controlling how the memory and element are handled
 *
 * @note Order is important to avoid excessive structure packing overhead.
 */
struct store_entry_element {
	uint8_t* data; /**< data allocated */
	uint32_t size; /**< size of entry element on disc */
	block_index_t block; /**< small object data block */
	uint8_t ref; /**< element data reference count */
	uint8_t flags; /**< entry flags */
};

/**
 * Backing store object index entry.
 *
 * An entry in the backing store contains two elements for the actual
 * data and the metadata. The two elements are treated identically for
 * storage lifetime but as a collective whole for expiration and
 * indexing.
 *
 * @note Order is important to avoid excessive structure packing overhead.
 */
struct store_entry {
	nsurl *url; /**< The URL for this entry */
	int64_t last_used; /**< UNIX time the entry was last used */
	uint16_t use_count; /**< number of times this entry has been accessed */
	uint8_t flags; /**< entry flags */
	/** Entry element (data or meta) specific information */
	struct store_entry_element elem[ENTRY_ELEM_COUNT];
};

/**
 * Small block file.
 */
struct block_file {
	/** file descriptor of the block file */
	int fd;
	/** map of used and unused entries within the block file */
	uint8_t use_map[BLOCK_USE_MAP_SIZE];
};

/**
 * log2 of block size.
 */
static const unsigned int log2_block_size[ENTRY_ELEM_COUNT] = {
	BLOCK_DATA_SIZE, /**< Data block size */
	BLOCK_META_SIZE  /**< Metadata block size */
};

/**
 * Parameters controlling the backing store.
 */
struct store_state {
	/* store config */
	char *path; /**< The path to the backing store */
	size_t limit; /**< The backing store upper bound target size */
	size_t hysteresis; /**< The hysteresis around the target size */

	/**
	 * The cache object hash
	 */
	hashmap_t *entries;

	/** flag indicating if the entries have been made persistent
	 * since they were last changed.
	 */
	bool entries_dirty;

	/** small block indexes */
	struct block_file blocks[ENTRY_ELEM_COUNT][BLOCK_FILE_COUNT];

	/** flag indicating if the block file use maps have been made
	 * persistent since they were last changed.
	 */
	bool blocks_dirty;

	/** flag indicating if a block file has been opened for update
	 * since maintenance was previously done.
	 */
	bool blocks_opened;


	/* stats */
	uint64_t total_alloc; /**< total size of all allocated storage. */

	size_t hit_count; /**< number of cache hits */
	uint64_t hit_size; /**< size of storage served */
	size_t miss_count; /**< number of cache misses */

};

/**
 * Global storage state.
 *
 * @todo Investigate if there is a way to have a context rather than
 * use a global.
 */
struct store_state *storestate;

/* Entries hashmap parameters
 *
 * Our hashmap has nsurl keys and store_entry values
 */

static bool
entries_hashmap_key_eq(void *key1, void *key2)
{
	return nsurl_compare((nsurl *)key1, (nsurl *)key2, NSURL_COMPLETE);
}

static void *
entries_hashmap_value_alloc(void *key)
{
	struct store_entry *ent = calloc(1, sizeof(struct store_entry));
	if (ent != NULL) {
		ent->url = nsurl_ref(key);
	}
	return ent;
}

static void
entries_hashmap_value_destroy(void *value)
{
	struct store_entry *ent = value;
	/** \todo Do we need to do any disk cleanup here?  if so, meep! */
	nsurl_unref(ent->url);
	free(ent);
}

static hashmap_parameters_t entries_hashmap_parameters = {
	.key_clone = (hashmap_key_clone_t)nsurl_ref,
	.key_destroy = (hashmap_key_destroy_t)nsurl_unref,
	.key_hash = (hashmap_key_hash_t)nsurl_hash,
	.key_eq = entries_hashmap_key_eq,
	.value_alloc = entries_hashmap_value_alloc,
	.value_destroy = entries_hashmap_value_destroy,
};

/**
 * Generate a filename for an object.
 *
 * this generates the filename for an object on disc. It is necessary
 * for this to generate a filename which conforms to the limitations
 * of all the filesystems the cache can be placed upon.
 *
 * From http://en.wikipedia.org/wiki/Comparison_of_file_systems#Limits
 * the relevant subset is:
 *  - path elements no longer than 8 characters
 *  - acceptable characters are A-Z, 0-9
 *  - short total path lengths (255 or less)
 *  - no more than 77 entries per directory (6bits worth)
 *
 * The short total path lengths mean the encoding must represent as
 * much data as possible in the least number of characters.
 *
 * To achieve all these goals we use RFC4648 base32 encoding which
 * packs 5bits into each character of the filename. To represent a 32
 * bit ident this requires a total path length of between 17 and 22
 * bytes (including directory separators) BA/BB/BC/BD/BE/ABCDEFG
 *
 * @note Version 1.00 of the cache implementation used base64 to
 * encode this, however that did not meet the requirement for only
 * using uppercase characters.
 *
 * @note Versions prior to 1.30 only packed 5 bits per directory level
 * A/B/C/D/E/F/ABCDEFG which only required 19 characters to represent
 * but resulted in requiring an extra level of directory which is less
 * desirable than the three extra characters using six bits.
 *
 * @param state The store state to use.
 * @param ident The identifier to use.
 * @param elem_idx The element index.
 * @return The filename string or NULL on allocation error.
 */
static char *
store_fname(struct store_state *state,
	    entry_ident_t ident,
	    int elem_idx)
{
	char *fname = NULL;
	uint8_t b32u_i[8]; /* base32 encoded ident */
	const uint8_t *b32u_d[6]; /* base32 ident as separate components */

	/* directories used to separate elements */
	const char *base_dir_table[] = {
		"d", "m", "dblk", "mblk"
	};

	/* RFC4648 base32 encoding table (six bits) */
	const uint8_t encoding_table[64][3] = {
		{ 'A',   0, 0 }, { 'B',   0, 0 }, /*  0 */
		{ 'C',   0, 0 }, { 'D',   0, 0 }, /*  2 */
		{ 'E',   0, 0 }, { 'F',   0, 0 }, /*  4 */
		{ 'G',   0, 0 }, { 'H',   0, 0 }, /*  6 */
		{ 'I',   0, 0 }, { 'J',   0, 0 }, /*  8 */
		{ 'K',   0, 0 }, { 'L',   0, 0 }, /* 10 */
		{ 'M',   0, 0 }, { 'N',   0, 0 }, /* 12 */
		{ 'O',   0, 0 }, { 'P',   0, 0 }, /* 14 */
		{ 'Q',   0, 0 }, { 'R',   0, 0 }, /* 16 */
		{ 'S',   0, 0 }, { 'T',   0, 0 }, /* 18 */
		{ 'U',   0, 0 }, { 'V',   0, 0 }, /* 20 */
		{ 'W',   0, 0 }, { 'X',   0, 0 }, /* 22 */
		{ 'Y',   0, 0 }, { 'Z',   0, 0 }, /* 24 */
		{ '2',   0, 0 }, { '3',   0, 0 }, /* 26 */
		{ '4',   0, 0 }, { '5',   0, 0 }, /* 28 */
		{ '6',   0, 0 }, { '7',   0, 0 }, /* 30 */
		{ 'B', 'A', 0 }, { 'B', 'B', 0 }, /* 32 */
		{ 'B', 'C', 0 }, { 'B', 'D', 0 }, /* 34 */
		{ 'B', 'E', 0 }, { 'B', 'F', 0 }, /* 36 */
		{ 'B', 'G', 0 }, { 'B', 'H', 0 }, /* 38 */
		{ 'B', 'I', 0 }, { 'B', 'J', 0 }, /* 40 */
		{ 'B', 'K', 0 }, { 'B', 'L', 0 }, /* 42 */
		{ 'B', 'M', 0 }, { 'B', 'N', 0 }, /* 44 */
		{ 'B', 'O', 0 }, { 'B', 'P', 0 }, /* 46 */
		{ 'B', 'Q', 0 }, { 'B', 'R', 0 }, /* 48 */
		{ 'B', 'S', 0 }, { 'B', 'T', 0 }, /* 50 */
		{ 'B', 'U', 0 }, { 'B', 'V', 0 }, /* 52 */
		{ 'B', 'W', 0 }, { 'B', 'X', 0 }, /* 54 */
		{ 'B', 'Y', 0 }, { 'B', 'Z', 0 }, /* 56 */
		{ 'B', '2', 0 }, { 'B', '3', 0 }, /* 58 */
		{ 'B', '4', 0 }, { 'B', '5', 0 }, /* 60 */
		{ 'B', '6', 0 }, { 'B', '7', 0 }  /* 62 */
	};

	/* base32 encode ident */
	b32u_i[0] = encoding_table[(ident      ) & 0x1f][0];
	b32u_i[1] = encoding_table[(ident >>  5) & 0x1f][0];
	b32u_i[2] = encoding_table[(ident >> 10) & 0x1f][0];
	b32u_i[3] = encoding_table[(ident >> 15) & 0x1f][0];
	b32u_i[4] = encoding_table[(ident >> 20) & 0x1f][0];
	b32u_i[5] = encoding_table[(ident >> 25) & 0x1f][0];
	b32u_i[6] = encoding_table[(ident >> 30) & 0x1f][0];
	b32u_i[7] = 0; /* null terminate ident string */

	/* base32 encode directory separators */
	b32u_d[0] = (uint8_t*)base_dir_table[elem_idx];
	b32u_d[1] = &encoding_table[(ident      ) & 0x3f][0];
	b32u_d[2] = &encoding_table[(ident >>  6) & 0x3f][0];
	b32u_d[3] = &encoding_table[(ident >> 12) & 0x3f][0];
	b32u_d[4] = &encoding_table[(ident >> 18) & 0x3f][0];
	b32u_d[5] = &encoding_table[(ident >> 24) & 0x3f][0];

	switch (elem_idx) {
	case ENTRY_ELEM_DATA:
	case ENTRY_ELEM_META:
		netsurf_mkpath(&fname, NULL, 8,
			       state->path, b32u_d[0], b32u_d[1], b32u_d[2],
			       b32u_d[3], b32u_d[4], b32u_d[5], b32u_i);
		break;

	case (ENTRY_ELEM_COUNT + ENTRY_ELEM_META):
	case (ENTRY_ELEM_COUNT + ENTRY_ELEM_DATA):
		netsurf_mkpath(&fname, NULL, 3,
			       state->path, b32u_d[0], b32u_d[1]);
		break;

	default:
		assert("bad element index" == NULL);
		break;
	}

	return fname;
}

/**
 * invalidate an element of an entry
 *
 * @param state The store state to use.
 * @param bse The entry to invalidate.
 * @param elem_idx The element index to invalidate.
 * @return NSERROR_OK on success or error code on failure.
 */
static nserror
invalidate_element(struct store_state *state,
		   struct store_entry *bse,
		   int elem_idx)
{
	if (bse->elem[elem_idx].block != 0) {
		block_index_t bf;
		block_index_t bi;

		/* block file block resides in */
		bf = (bse->elem[elem_idx].block >> BLOCK_ENTRY_COUNT) &
			((1 << BLOCK_FILE_COUNT) - 1);

		/* block index in file */
		bi = bse->elem[elem_idx].block & ((1U << BLOCK_ENTRY_COUNT) -1);

		/* clear bit in use map */
		state->blocks[elem_idx][bf].use_map[bi >> 3] &= ~(1U << (bi & 7));
	} else {
		char *fname;

		/* unlink the file from disc */
		fname = store_fname(state, nsurl_hash(bse->url), elem_idx);
		if (fname == NULL) {
			return NSERROR_NOMEM;
		}
		unlink(fname);
		free(fname);
	}

	state->total_alloc -= bse->elem[elem_idx].size;

	return NSERROR_OK;
}

/**
 * Remove the entry and files associated with an identifier.
 *
 * @param state The store state to use.
 * @param bse The entry to invalidate.
 * @return NSERROR_OK on success or error code on failure.
 */
static nserror
invalidate_entry(struct store_state *state, struct store_entry *bse)
{
	nserror ret;

	/* mark entry as invalid */
	bse->flags |= ENTRY_FLAGS_INVALID;

	/* check if the entry has storage already allocated */
	if (((bse->elem[ENTRY_ELEM_DATA].flags &
	     (ENTRY_ELEM_FLAG_HEAP | ENTRY_ELEM_FLAG_MMAP)) != 0) ||
	    ((bse->elem[ENTRY_ELEM_META].flags &
	      (ENTRY_ELEM_FLAG_HEAP | ENTRY_ELEM_FLAG_MMAP)) != 0)) {
		/*
		 * This entry cannot be immediately removed as it has
		 * associated allocation so wait for allocation release.
		 */
		NSLOG(netsurf, DEBUG,
		      "invalidating entry with referenced allocation");
		return NSERROR_OK;
	}

	NSLOG(netsurf, VERBOSE, "Removing entry for %s", nsurl_access(bse->url));

	ret = invalidate_element(state, bse, ENTRY_ELEM_META);
	if (ret != NSERROR_OK) {
		NSLOG(netsurf, ERROR, "Error invalidating metadata element");
	}

	ret = invalidate_element(state, bse, ENTRY_ELEM_DATA);
	if (ret != NSERROR_OK) {
		NSLOG(netsurf, ERROR, "Error invalidating data element");
	}

	/* As our final act we remove bse from the cache */
	hashmap_remove(state->entries, bse->url);
	/* From now, bse is invalid memory */

	return NSERROR_OK;
}


/**
 * Quick sort comparison.
 */
static int compar(const void *va, const void *vb)
{
	const struct store_entry *a = *(const struct store_entry **)va;
	const struct store_entry *b = *(const struct store_entry **)vb;

	/* consider the allocation flags - if an entry has an
	 * allocation it is considered more valuable as it cannot be
	 * freed.
	 */
	if ((a->elem[ENTRY_ELEM_DATA].flags == ENTRY_ELEM_FLAG_NONE) &&
	    (b->elem[ENTRY_ELEM_DATA].flags != ENTRY_ELEM_FLAG_NONE)) {
		return -1;
	} else if ((a->elem[ENTRY_ELEM_DATA].flags != ENTRY_ELEM_FLAG_NONE) &&
		   (b->elem[ENTRY_ELEM_DATA].flags == ENTRY_ELEM_FLAG_NONE)) {
		return 1;
	}

	if ((a->elem[ENTRY_ELEM_META].flags == ENTRY_ELEM_FLAG_NONE) &&
	    (b->elem[ENTRY_ELEM_META].flags != ENTRY_ELEM_FLAG_NONE)) {
		return -1;
	} else if ((a->elem[ENTRY_ELEM_META].flags != ENTRY_ELEM_FLAG_NONE) &&
		   (b->elem[ENTRY_ELEM_META].flags == ENTRY_ELEM_FLAG_NONE)) {
		return 1;
	}

	if (a->use_count < b->use_count) {
		return -1;
	} else if (a->use_count > b->use_count) {
		return 1;
	}
	/* use count is the same - now consider last use time */

	if (a->last_used < b->last_used) {
		return -1;
	} else if (a->last_used > b->last_used) {
		return 1;
	}

	/* they are the same */
	return 0;
}

typedef struct {
	struct store_entry **elist;
	size_t ent_count;
} eviction_state_t;

/**
 * Iterator for gathering entries to compute eviction order
 */
static bool
entry_eviction_iterator_cb(void *key, void *value, void *ctx)
{
	eviction_state_t *estate = ctx;
	struct store_entry *ent = value;
	estate->elist[estate->ent_count++] = ent;
	return false;
}

/**
 * Evict entries from backing store as per configuration.
 *
 * Entries are evicted to ensure the cache remains within the
 * configured limits on size and number of entries.
 *
 * The approach is to check if the cache limits have been exceeded and
 * if so build and sort list of entries to evict. The list is sorted
 * by use count and then by age, so oldest object with least number of uses
 * get evicted first.
 *
 * @param state The store state to use.
 * @return NSERROR_OK on success or error code on failure.
 */
static nserror store_evict(struct store_state *state)
{
	size_t ent = 0;
	size_t removed = 0; /* size of removed entries */
	nserror ret = NSERROR_OK;
	size_t old_count;
	eviction_state_t estate;

	/* check if the cache has exceeded configured limit */
	if (state->total_alloc < state->limit) {
		/* cache within limits */
		return NSERROR_OK;
	}

	NSLOG(netsurf, INFO,
	      "Evicting entries to reduce %"PRIu64" by %"PRIsizet,
	      state->total_alloc,
	      state->hysteresis);

	/* allocate storage for the list */
	old_count = hashmap_count(state->entries);
	estate.ent_count = 0;
	estate.elist = malloc(sizeof(struct state_entry*) * old_count);
	if (estate.elist == NULL) {
		return NSERROR_NOMEM;
	}

	if (hashmap_iterate(state->entries, entry_eviction_iterator_cb, &estate)) {
		NSLOG(netsurf, WARNING, "Unexpected termination of eviction iterator");
		free(estate.elist);
		return NSERROR_UNKNOWN;
	}

	if (old_count != estate.ent_count) {
		NSLOG(netsurf, WARNING, "Incorrect entry count after eviction iterator");
		free(estate.elist);
		return NSERROR_UNKNOWN;
	}

	qsort(estate.elist, estate.ent_count, sizeof(struct state_entry*), compar);

	/* evict entries in listed order */
	removed = 0;
	for (ent = 0; ent < estate.ent_count; ent++) {
		struct store_entry *bse = estate.elist[ent];

		removed += bse->elem[ENTRY_ELEM_DATA].size;
		removed += bse->elem[ENTRY_ELEM_META].size;

		ret = invalidate_entry(state, bse);
		if (ret != NSERROR_OK) {
			break;
		}

		if (removed > state->hysteresis) {
			break;
		}
	}

	free(estate.elist);

	NSLOG(netsurf, INFO,
	      "removed %"PRIsizet" in %"PRIsizet" entries, %"PRIu64" remaining in %"PRIsizet" entries",
	      removed, ent, state->total_alloc, old_count - ent);

	return ret;
}

/**
 * Write a single store entry to disk
 *
 * To serialise a single store entry for now we write out a 32bit int
 * which is the length of the url, then that many bytes of the url.
 * Then we write out the full store entry struct as-is, which includes
 * a useless nsurl pointer.
 */
static nserror
write_entry(struct store_entry *ent, int fd)
{
	uint32_t len = strlen(nsurl_access(ent->url));
	if (write(fd, &len, sizeof(len)) != sizeof(len))
		return NSERROR_SAVE_FAILED;
	if (write(fd, nsurl_access(ent->url), len) != (ssize_t)len)
		return NSERROR_SAVE_FAILED;
	if (write(fd, ent, sizeof(*ent)) != sizeof(*ent))
		return NSERROR_SAVE_FAILED;

	return NSERROR_OK;
}

typedef struct {
	int fd;
	size_t written;
} write_entry_iteration_state;

/**
 * Callback for iterating the entries hashmap
 */
static bool
write_entry_iterator(void *key, void *value, void *ctx)
{
	/* We ignore the key */
	struct store_entry *ent = value;
	write_entry_iteration_state *state = ctx;
	state->written++;
	/* We stop early if we fail to write this entry */
	return write_entry(ent, state->fd) != NSERROR_OK;
}

/**
 * Write filesystem entries to file.
 *
 * Serialise entry index out to storage.
 *
 * @param state The backing store state to serialise.
 * @return NSERROR_OK on success or error code on failure.
 */
static nserror write_entries(struct store_state *state)
{
	char *tname = NULL; /* temporary file name for atomic replace */
	char *fname = NULL; /* target filename */
	write_entry_iteration_state weistate;
	nserror ret;

	memset(&weistate, 0, sizeof(weistate));

	if (state->entries_dirty == false) {
		/* entries have not been updated since last write */
		return NSERROR_OK;
	}

	ret = netsurf_mkpath(&tname, NULL, 2, state->path, "t"ENTRIES_FNAME);
	if (ret != NSERROR_OK) {
		return ret;
	}

	weistate.fd = open(tname, O_RDWR | O_CREAT | O_TRUNC, S_IRUSR | S_IWUSR);
	if (weistate.fd == -1) {
		free(tname);
		return NSERROR_SAVE_FAILED;
	}

	if (hashmap_iterate(state->entries, write_entry_iterator, &weistate)) {
		/* The iteration ended early, so we failed */
		close(weistate.fd);
		unlink(tname);
		free(tname);
		return NSERROR_SAVE_FAILED;
	}

	close(weistate.fd);

	ret = netsurf_mkpath(&fname, NULL, 2, state->path, ENTRIES_FNAME);
	if (ret != NSERROR_OK) {
		unlink(tname);
		free(tname);
		return ret;
	}

	/* remove() call is to handle non-POSIX rename() implementations */
	(void)remove(fname);
	if (rename(tname, fname) != 0) {
		unlink(tname);
		free(tname);
		free(fname);
		return NSERROR_SAVE_FAILED;
	}

	NSLOG(netsurf, INFO, "Wrote out %"PRIsizet" entries", weistate.written);

	return NSERROR_OK;
}

/**
 * Write block file use map to file.
 *
 * Serialise block file use map out to storage.
 *
 * \param state The backing store state to serialise.
 * \return NSERROR_OK on success or error code on failure.
 */
static nserror write_blocks(struct store_state *state)
{
	int fd;
	char *tname = NULL; /* temporary file name for atomic replace */
	char *fname = NULL; /* target filename */
	size_t blocks_size;
	size_t written = 0;
	size_t wr;
	nserror ret;
	int bfidx; /* block file index */
	int elem_idx;

	if (state->blocks_dirty == false) {
		/* blocks use maps have not been updated since last write */
		return NSERROR_OK;
	}

	ret = netsurf_mkpath(&tname, NULL, 2, state->path, "t"BLOCKS_FNAME);
	if (ret != NSERROR_OK) {
		return ret;
	}

	fd = open(tname, O_RDWR | O_CREAT | O_TRUNC, S_IRUSR | S_IWUSR);
	if (fd == -1) {
		free(tname);
		return NSERROR_SAVE_FAILED;
	}

	blocks_size = (BLOCK_FILE_COUNT * ENTRY_ELEM_COUNT) * BLOCK_USE_MAP_SIZE;

	for (elem_idx = 0; elem_idx < ENTRY_ELEM_COUNT; elem_idx++) {
		for (bfidx = 0; bfidx < BLOCK_FILE_COUNT; bfidx++) {
			wr = write(fd,
				   &state->blocks[elem_idx][bfidx].use_map[0],
				   BLOCK_USE_MAP_SIZE);
			if (wr != BLOCK_USE_MAP_SIZE) {
				NSLOG(netsurf, DEBUG,
				      "writing block file %d use index on file number %d failed",
				      elem_idx,
				      bfidx);
				goto wr_err;
			}
			written += wr;
		}
	}
wr_err:
	close(fd);

	/* check all data was written */
	if (written != blocks_size) {
		unlink(tname);
		free(tname);
		return NSERROR_SAVE_FAILED;
	}

	ret = netsurf_mkpath(&fname, NULL, 2, state->path, BLOCKS_FNAME);
	if (ret != NSERROR_OK) {
		unlink(tname);
		free(tname);
		return ret;
	}

	/* remove() call is to handle non-POSIX rename() implementations */
	(void)remove(fname);
	if (rename(tname, fname) != 0) {
		unlink(tname);
		free(tname);
		free(fname);
		return NSERROR_SAVE_FAILED;
	}

	return NSERROR_OK;
}

/**
 * Ensures block files are of the correct extent
 *
 * block files have their extent set to their maximum size to ensure
 * subsequent reads and writes do not need to extend the file and are
 * therefore faster.
 *
 * \param state The backing store state to set block extent for.
 * \return NSERROR_OK on success or error code on failure.
 */
static nserror set_block_extents(struct store_state *state)
{
	int bfidx; /* block file index */
	int elem_idx;
	int ftr;

	if (state->blocks_opened == false) {
		/* no blocks have been opened since last write */
		return NSERROR_OK;
	}

	NSLOG(netsurf, DEBUG, "Starting");
	for (elem_idx = 0; elem_idx < ENTRY_ELEM_COUNT; elem_idx++) {
		for (bfidx = 0; bfidx < BLOCK_FILE_COUNT; bfidx++) {
			if (state->blocks[elem_idx][bfidx].fd != -1) {
				/* ensure block file is correct extent */
				ftr = ftruncate(state->blocks[elem_idx][bfidx].fd, 1U << (log2_block_size[elem_idx] + BLOCK_ENTRY_COUNT));
				if (ftr == -1) {
					NSLOG(netsurf, ERROR,
					      "Truncate failed errno:%d",
					      errno);
				}
			}
		}
	}
	NSLOG(netsurf, DEBUG, "Complete");

	state->blocks_opened = false;

	return NSERROR_OK;
}

/**
 * maintenance of control structures.
 *
 * callback scheduled when control data has been update. Currently
 * this is for when the entries table is dirty and requires
 * serialising.
 *
 * \param s store state to maintain.
 */
static void control_maintenance(void *s)
{
	struct store_state *state = s;

	write_entries(state);
	write_blocks(state);
	set_block_extents(state);
}


/**
 * Lookup a backing store entry in the entry table from a url.
 *
 * This finds the store entry associated with the given
 * key. Additionally if an entry is found it updates the usage data
 * about the entry.
 *
 * @param state The store state to use.
 * @param url The value used as the unique key to search entries for.
 * @param bse Pointer used to return value.
 * @return NSERROR_OK and bse updated on success or NSERROR_NOT_FOUND
 *         if no entry corresponds to the url.
 */
static nserror
get_store_entry(struct store_state *state, nsurl *url, struct store_entry **bse)
{
	struct store_entry *ent;

	ent = hashmap_lookup(state->entries, url);

	if (ent == NULL) {
		return NSERROR_NOT_FOUND;
	}

	*bse = ent;

	ent->last_used = time(NULL);
	ent->use_count++;

	state->entries_dirty = true;

	guit->misc->schedule(CONTROL_MAINT_TIME, control_maintenance, state);

	return NSERROR_OK;
}

/**
 * Find next available small block.
 */
static block_index_t alloc_block(struct store_state *state, int elem_idx)
{
	int bf;
	int idx;
	int bit;
	uint8_t *map;

	for (bf = 0; bf < BLOCK_FILE_COUNT; bf++) {
		map = &state->blocks[elem_idx][bf].use_map[0];

		for (idx = 0; idx < BLOCK_USE_MAP_SIZE; idx++) {
			if (*(map + idx) != 0xff) {
				/* located an unused block */
				for (bit = 0; bit < 8;bit++) {
					if (((*(map + idx)) & (1U << bit)) == 0) {
						/* mark block as used */
						*(map + idx) |= 1U << bit;
						state->blocks_dirty = true;
						return (((bf * BLOCK_USE_MAP_SIZE) + idx) * 8) + bit;
					}
				}
			}
		}
	}

	return 0;
}

/**
 * Set a backing store entry in the entry table from a url.
 *
 * This creates a backing store entry in the entry table for a url.
 *
 * @param state The store state to use.
 * @param url The value used as the unique key to search entries for.
 * @param elem_idx The index of the entry element to use.
 * @param data The data to store
 * @param datalen The length of data in \a data
 * @param bse Pointer used to return value.
 * @return NSERROR_OK and \a bse updated on success or NSERROR_NOT_FOUND
 *         if no entry corresponds to the url.
 */
static nserror
set_store_entry(struct store_state *state,
		nsurl *url,
		int elem_idx,
		uint8_t *data,
		const size_t datalen,
		struct store_entry **bse)
{
	struct store_entry *se;
	nserror ret;
	struct store_entry_element *elem;

	NSLOG(netsurf, DEBUG, "url:%s", nsurl_access(url));

	/* evict entries as required and ensure there is at least one
	 * new entry available.
	 */
	ret = store_evict(state);
	if (ret != NSERROR_OK) {
		return ret;
	}

	se = hashmap_lookup(state->entries, url);
	if (se == NULL) {
		se = hashmap_insert(state->entries, url);
	}
	if (se == NULL) {
		return NSERROR_NOMEM;
	}

	/* the entry element */
	elem = &se->elem[elem_idx];

	/* check if the element has storage already allocated */
	if ((elem->flags & (ENTRY_ELEM_FLAG_HEAP | ENTRY_ELEM_FLAG_MMAP)) != 0) {
		/* this entry cannot be removed as it has associated
		 * allocation.
		 */
		NSLOG(netsurf, ERROR,
		      "attempt to overwrite entry with in use data");
		return NSERROR_PERMISSION;
	}

	/* set the common entry data */
	se->use_count = 1;
	se->last_used = time(NULL);

	/* store the data in the element */
	elem->flags |= ENTRY_ELEM_FLAG_HEAP;
	elem->data = data;
	elem->ref = 1;

	/* account for size of entry element */
	state->total_alloc -= elem->size;
	elem->size = datalen;
	state->total_alloc += elem->size;

	/* if the element will fit in a small block attempt to allocate one */
	if (elem->size <= (1U << log2_block_size[elem_idx])) {
		elem->block = alloc_block(state, elem_idx);
	}

	/* ensure control maintenance scheduled. */
	state->entries_dirty = true;
	guit->misc->schedule(CONTROL_MAINT_TIME, control_maintenance, state);

	*bse = se;

	return NSERROR_OK;
}


/**
 * Open a file using a store ident.
 *
 * @param state The store state to use.
 * @param ident The identifier to open file for.
 * @param elem_idx The element within the store entry to open. The
 *                 value should be be one of the values in the
 *                 store_entry_elem_idx enum. Additionally it may have
 *                 ENTRY_ELEM_COUNT added to it to indicate block file
 *                 names.
 * @param openflags The flags used with the open call.
 * @return An fd from the open call or -1 on error.
 */
static int
store_open(struct store_state *state,
	   entry_ident_t ident,
	   int elem_idx,
	   int openflags)
{
	char *fname;
	nserror ret;
	int fd;

	fname = store_fname(state, ident, elem_idx);
	if (fname == NULL) {
		NSLOG(netsurf, ERROR, "filename error");
		return -1;
	}

	/* ensure all path elements to file exist if creating file */
	if (openflags & O_CREAT) {
		ret = netsurf_mkdir_all(fname);
		if (ret != NSERROR_OK) {
			NSLOG(netsurf, WARNING,
			      "file path \"%s\" could not be created", fname);
			free(fname);
			return -1;
		}
	}

	NSLOG(netsurf, DEBUG, "opening %s", fname);
	fd = open(fname, openflags, S_IRUSR | S_IWUSR);

	free(fname);

	return fd;
}


/**
 * Unlink entries file
 *
 * @param state The backing store state.
 * @return NSERROR_OK on success or error code on failure.
 */
static nserror
unlink_entries(struct store_state *state)
{
	char *fname = NULL;
	nserror ret;

	ret = netsurf_mkpath(&fname, NULL, 2, state->path, ENTRIES_FNAME);
	if (ret != NSERROR_OK) {
		return ret;
	}

	unlink(fname);

	free(fname);
	return NSERROR_OK;
}

/**
 * Read description entries into memory.
 *
 * @param state The backing store state to put the loaded entries in.
 * @return NSERROR_OK on success or error code on faliure.
 */
static nserror
read_entries(struct store_state *state)
{
	char *fname = NULL;
	char *url;
	nsurl *nsurl;
	nserror ret;
	size_t read_entries = 0;
	struct store_entry *ent;
	int fd;

	ret = netsurf_mkpath(&fname, NULL, 2, state->path, ENTRIES_FNAME);
	if (ret != NSERROR_OK) {
		return ret;
	}

	state->entries = hashmap_create(&entries_hashmap_parameters);
	if (state->entries == NULL) {
		free(fname);
		return NSERROR_NOMEM;
	}

	fd = open(fname, O_RDWR);
	if (fd != -1) {
		uint32_t urllen;
		while (read(fd, &urllen, sizeof(urllen)) == sizeof(urllen)) {
			url = calloc(1, urllen+1);
			if (url == NULL) {
				close(fd);
				free(fname);
				return NSERROR_NOMEM;
			}
			if (read(fd, url, urllen) != (ssize_t)urllen) {
				free(url);
				close(fd);
				free(fname);
				return NSERROR_INIT_FAILED;
			}
			ret = nsurl_create(url, &nsurl);
			if (ret != NSERROR_OK) {
				free(url);
				close(fd);
				free(fname);
				return ret;
			}
			free(url);
			/* We have to be careful here about nsurl refs */
			ent = hashmap_insert(state->entries, nsurl);
			if (ent == NULL) {
				nsurl_unref(nsurl);
				close(fd);
				free(fname);
				return NSERROR_NOMEM;
			}
			/* At this point, ent actually owns a ref of nsurl */
			if (read(fd, ent, sizeof(*ent)) != sizeof(*ent)) {
				/* The read failed, so reset the ptr */
				ent->url = nsurl; /* It already had a ref */
				nsurl_unref(nsurl);
				close(fd);
				free(fname);
				return NSERROR_INIT_FAILED;
			}
			ent->url = nsurl; /* It already owns a ref */
			nsurl_unref(nsurl);
			NSLOG(netsurf, DEBUG, "Successfully read entry for %s", nsurl_access(ent->url));
			read_entries++;
			/* Note the size allocation */
			state->total_alloc += ent->elem[ENTRY_ELEM_DATA].size;
			state->total_alloc += ent->elem[ENTRY_ELEM_META].size;
			/* And ensure we don't pretend to have this in memory yet */
			ent->elem[ENTRY_ELEM_DATA].flags &= ~(ENTRY_ELEM_FLAG_HEAP | ENTRY_ELEM_FLAG_MMAP);
			ent->elem[ENTRY_ELEM_META].flags &= ~(ENTRY_ELEM_FLAG_HEAP | ENTRY_ELEM_FLAG_MMAP);

		}
		close(fd);
	}

	NSLOG(netsurf, INFO, "Read %"PRIsizet" entries from cache", read_entries);

	free(fname);
	return NSERROR_OK;
}


/**
 * Read block file usage bitmaps.
 *
 * @param state The backing store state to put the loaded entries in.
 * @return NSERROR_OK on success or error code on failure.
 */
static nserror
read_blocks(struct store_state *state)
{
	int bfidx; /* block file index */
	int elem_idx;
	int fd;
	ssize_t rd;
	char *fname = NULL;
	nserror ret;

	ret = netsurf_mkpath(&fname, NULL, 2, state->path, BLOCKS_FNAME);
	if (ret != NSERROR_OK) {
		return ret;
	}

	NSLOG(netsurf, INFO, "Initialising block use map from %s", fname);

	fd = open(fname, O_RDWR);
	free(fname);
	if (fd != -1) {
		/* initialise block file use array */
		for (elem_idx = 0; elem_idx < ENTRY_ELEM_COUNT; elem_idx++) {
			for (bfidx = 0; bfidx < BLOCK_FILE_COUNT; bfidx++) {
				rd = read(fd,
					  &state->blocks[elem_idx][bfidx].use_map[0],
					  BLOCK_USE_MAP_SIZE);
				if (rd <= 0) {
					NSLOG(netsurf, ERROR,
					      "reading block file %d use index on file number %d failed",
					      elem_idx,
					      bfidx);
					goto rd_err;
				}
			}
		}
	rd_err:
		close(fd);

	} else {
		NSLOG(netsurf, INFO, "Initialising block use map to defaults");
		/* ensure block 0 (invalid sentinel) is skipped */
		state->blocks[ENTRY_ELEM_DATA][0].use_map[0] = 1;
		state->blocks[ENTRY_ELEM_META][0].use_map[0] = 1;
	}

	/* initialise block file file descriptors */
	for (bfidx = 0; bfidx < BLOCK_FILE_COUNT; bfidx++) {
		state->blocks[ENTRY_ELEM_DATA][bfidx].fd = -1;
		state->blocks[ENTRY_ELEM_META][bfidx].fd = -1;
	}

	return NSERROR_OK;
}

/**
 * Write the cache tag file.
 *
 * @param state The cache state.
 * @return NSERROR_OK on success or error code on failure.
 */
static nserror
write_cache_tag(struct store_state *state)
{
	FILE *fcachetag;
	nserror ret;
	char *fname = NULL;

	ret = netsurf_mkpath(&fname, NULL, 2, state->path, "CACHEDIR.TAG");
	if (ret != NSERROR_OK) {
		return ret;
	}

	fcachetag = fopen(fname, "wb");

	free(fname);

	if (fcachetag == NULL) {
		return NSERROR_NOT_FOUND;
	}

	fprintf(fcachetag,
		"Signature: 8a477f597d28d172789f06886806bc55\n"
		"# This file is a cache directory tag created by NetSurf.\n"
		"# For information about cache directory tags, see:\n"
		"#	http://www.brynosaurus.com/cachedir/\n");

	fclose(fcachetag);

	return NSERROR_OK;
}

/**
 * Write the control file for the current state.
 *
 * @param state The state to write to the control file.
 * @return NSERROR_OK on success or error code on failure.
 */
static nserror
write_control(struct store_state *state)
{
	FILE *fcontrol;
	nserror ret;
	char *fname = NULL;

	ret = netsurf_mkpath(&fname, NULL, 2, state->path, "control");
	if (ret != NSERROR_OK) {
		return ret;
	}

	NSLOG(netsurf, INFO, "writing control file \"%s\"", fname);

	ret = netsurf_mkdir_all(fname);
	if (ret != NSERROR_OK) {
		free(fname);
		return ret;
	}

	fcontrol = fopen(fname, "wb");

	free(fname);

	if (fcontrol == NULL) {
		return NSERROR_NOT_FOUND;
	}

	fprintf(fcontrol, "%u%c", CONTROL_VERSION, 0);

	fclose(fcontrol);

	return NSERROR_OK;
}


/**
 * Read and parse the control file.
 *
 * @param state The state to read from the control file.
 * @return NSERROR_OK on success or error code on failure.
 */
static nserror
read_control(struct store_state *state)
{
	nserror ret;
	FILE *fcontrol;
	unsigned int ctrlversion;
	char *fname = NULL;

	ret = netsurf_mkpath(&fname, NULL, 2, state->path, "control");
	if (ret != NSERROR_OK) {
		return ret;
	}

	NSLOG(netsurf, INFO, "opening control file \"%s\"", fname);

	fcontrol = fopen(fname, "rb");

	free(fname);

	if (fcontrol == NULL) {
		/* unable to open control file */
		if (errno == ENOENT) {
			return NSERROR_NOT_FOUND;
		} else {
			return NSERROR_INIT_FAILED;
		}
	}

	/* read control and setup new state */

	/* first line is version */
	if (fscanf(fcontrol, "%u", &ctrlversion) != 1) {
		goto control_error;
	}

	if (ctrlversion != CONTROL_VERSION) {
		goto control_error;
	}

	if (fgetc(fcontrol) != 0) {
		goto control_error;
	}

	fclose(fcontrol);

	return NSERROR_OK;

control_error: /* problem with the control file */

	fclose(fcontrol);

	return NSERROR_INIT_FAILED;
}




/* Functions exported in the backing store table */

/**
 * Initialise the backing store.
 *
 * @param parameters to configure backing store.
 * @return NSERROR_OK on success or error code on failure.
 */
static nserror
initialise(const struct llcache_store_parameters *parameters)
{
	struct store_state *newstate;
	nserror ret;

	/* check backing store is not already initialised */
	if (storestate != NULL) {
		return NSERROR_INIT_FAILED;
	}

	/* if we are not allowed any space simply give up on init */
	if (parameters->limit == 0) {
		return NSERROR_OK;
	}

	/* if the path to the cache directory is not set do not init */
	if (parameters->path == NULL) {
		return NSERROR_OK;
	}

	/* allocate new store state and set defaults */
	newstate = calloc(1, sizeof(struct store_state));
	if (newstate == NULL) {
		return NSERROR_NOMEM;
	}

	newstate->path = strdup(parameters->path);
	newstate->limit = parameters->limit;
	newstate->hysteresis = parameters->hysteresis;

	/* read store control and create new if required */
	ret = read_control(newstate);
	if (ret != NSERROR_OK) {
		if (ret == NSERROR_NOT_FOUND) {
			NSLOG(netsurf, INFO, "cache control file not found, making fresh");
		} else {
			NSLOG(netsurf, ERROR, "read control failed %s",
			      messages_get_errorcode(ret));
			ret = netsurf_recursive_rm(newstate->path);
			if (ret != NSERROR_OK) {
				NSLOG(netsurf, WARNING, "Error `%s` while removing `%s`",
				      messages_get_errorcode(ret), newstate->path);
				NSLOG(netsurf, WARNING, "Unable to clean up partial cache state.");
				NSLOG(netsurf, WARNING, "Funky behaviour may ensue.");
			} else {
				NSLOG(netsurf, INFO, "Successfully removed old cache from `%s`",
				      newstate->path);
			}
		}
		ret = write_control(newstate);
		if (ret == NSERROR_OK) {
			unlink_entries(newstate);
			write_cache_tag(newstate);
		}
	}
	if (ret != NSERROR_OK) {
		/* that went well obviously */
		free(newstate->path);
		free(newstate);
		return ret;
	}

	/* read filesystem entries */
	ret = read_entries(newstate);
	if (ret != NSERROR_OK) {
		/* that went well obviously */
		free(newstate->path);
		free(newstate);
		return ret;
	}

	/* read blocks */
	ret = read_blocks(newstate);
	if (ret != NSERROR_OK) {
		/* oh dear */
		hashmap_destroy(newstate->entries);
		free(newstate->path);
		free(newstate);
		return ret;
	}

	storestate = newstate;

	NSLOG(netsurf, INFO, "FS backing store init successful");

	NSLOG(netsurf, INFO,
	      "path:%s limit:%"PRIsizet" hyst:%"PRIsizet,
	      newstate->path,
	      newstate->limit,
	      newstate->hysteresis);
	NSLOG(netsurf, INFO, "Using %"PRIu64"/%"PRIsizet,
	      newstate->total_alloc, newstate->limit);

	return NSERROR_OK;
}


/**
 * Finalise the backing store.
 *
 * \todo This will cause the backing store to leak any outstanding memory
 * allocations. This will probably best be done by a global use count.
 *
 * @return NSERROR_OK on success.
 */
static nserror
finalise(void)
{
	int bf; /* block file index */
	unsigned int op_count;

	if (storestate != NULL) {
		guit->misc->schedule(-1, control_maintenance, storestate);
		write_entries(storestate);
		write_blocks(storestate);

		/* ensure all block files are closed */
		for (bf = 0; bf < BLOCK_FILE_COUNT; bf++) {
			if (storestate->blocks[ENTRY_ELEM_DATA][bf].fd != -1) {
				close(storestate->blocks[ENTRY_ELEM_DATA][bf].fd);
			}
			if (storestate->blocks[ENTRY_ELEM_META][bf].fd != -1) {
				close(storestate->blocks[ENTRY_ELEM_META][bf].fd);
			}
		}

		op_count = storestate->hit_count + storestate->miss_count;

		/* avoid division by zero */
		if (op_count > 0) {
			NSLOG(netsurf, INFO,
			      "Cache total/hit/miss/fail (counts) %d/%"PRIsizet"/%"PRIsizet"/%d (100%%/%"PRIsizet"%%/%"PRIsizet"%%/%d%%)",
			      op_count,
			      storestate->hit_count,
			      storestate->miss_count,
			      0,
			      (storestate->hit_count * 100) / op_count,
			      (storestate->miss_count * 100) / op_count,
			      0);
		}

		hashmap_destroy(storestate->entries);
		free(storestate->path);
		free(storestate);
		storestate = NULL;
	}
	return NSERROR_OK;
}


/**
 * Write an element of an entry to backing storage in a small block file.
 *
 * \param state The backing store state to use.
 * \param bse The entry to store
 * \param elem_idx The element index within the entry.
 * \return NSERROR_OK on success or error code.
 */
static nserror store_write_block(struct store_state *state,
			 struct store_entry *bse,
			 int elem_idx)
{
	block_index_t bf = (bse->elem[elem_idx].block >> BLOCK_ENTRY_COUNT) &
		((1 << BLOCK_FILE_COUNT) - 1); /* block file block resides in */
	block_index_t bi = bse->elem[elem_idx].block & ((1U << BLOCK_ENTRY_COUNT) -1); /* block index in file */
	ssize_t wr;
	off_t offst;

	/* ensure the block file fd is good */
	if (state->blocks[elem_idx][bf].fd == -1) {
		state->blocks[elem_idx][bf].fd = store_open(state, bf,
				elem_idx + ENTRY_ELEM_COUNT, O_CREAT | O_RDWR);
		if (state->blocks[elem_idx][bf].fd == -1) {
			NSLOG(netsurf, ERROR, "Open failed errno %d", errno);
			return NSERROR_SAVE_FAILED;
		}

		/* flag that a block file has been opened */
		state->blocks_opened = true;
	}

	offst = (unsigned int)bi << log2_block_size[elem_idx];

	wr = nsu_pwrite(state->blocks[elem_idx][bf].fd,
			bse->elem[elem_idx].data,
			bse->elem[elem_idx].size,
			offst);
	if (wr != (ssize_t)bse->elem[elem_idx].size) {
		NSLOG(netsurf, ERROR,
		      "Write failed %"PRIssizet" of %d bytes from %p at %"PRIsizet" block %d errno %d",
		      wr,
		      bse->elem[elem_idx].size,
		      bse->elem[elem_idx].data,
		      (size_t)offst,
		      bse->elem[elem_idx].block,
		      errno);
		return NSERROR_SAVE_FAILED;
	}

	NSLOG(netsurf, INFO,
	      "Wrote %"PRIssizet" bytes from %p at %"PRIsizet" block %d", wr,
	      bse->elem[elem_idx].data, (size_t)offst,
	      bse->elem[elem_idx].block);

	return NSERROR_OK;
}

/**
 * Write an element of an entry to backing storage as an individual file.
 *
 * \param state The backing store state to use.
 * \param bse The entry to store
 * \param elem_idx The element index within the entry.
 * \return NSERROR_OK on success or error code.
 */
static nserror store_write_file(struct store_state *state,
			 struct store_entry *bse,
			 int elem_idx)
{
	ssize_t wr;
	int fd;
	int err;

	fd = store_open(state, nsurl_hash(bse->url), elem_idx, O_CREAT | O_WRONLY);
	if (fd < 0) {
		perror("");
		NSLOG(netsurf, ERROR, "Open failed %d errno %d", fd, errno);
		return NSERROR_SAVE_FAILED;
	}

	wr = write(fd, bse->elem[elem_idx].data, bse->elem[elem_idx].size);
	err = errno; /* close can change errno */

	close(fd);
	if (wr != (ssize_t)bse->elem[elem_idx].size) {
		NSLOG(netsurf, ERROR,
		      "Write failed %"PRIssizet" of %d bytes from %p errno %d",
		      wr,
		      bse->elem[elem_idx].size,
		      bse->elem[elem_idx].data,
		      err);

		/** @todo Delete the file? */
		return NSERROR_SAVE_FAILED;
	}

	NSLOG(netsurf, VERBOSE, "Wrote %"PRIssizet" bytes from %p", wr,
	      bse->elem[elem_idx].data);

	return NSERROR_OK;
}

/**
 * Place an object in the backing store.
 *
 * takes ownership of the heap block passed in.
 *
 * @param url The url is used as the unique primary key for the data.
 * @param bsflags The flags to control how the object is stored.
 * @param data The objects source data.
 * @param datalen The length of the \a data.
 * @return NSERROR_OK on success or error code on failure.
 */
static nserror
store(nsurl *url,
      enum backing_store_flags bsflags,
      uint8_t *data,
      const size_t datalen)
{
	nserror ret;
	struct store_entry *bse;
	int elem_idx;

	/* check backing store is initialised */
	if (storestate == NULL) {
		return NSERROR_INIT_FAILED;
	}

	/* calculate the entry element index */
	if ((bsflags & BACKING_STORE_META) != 0) {
		elem_idx = ENTRY_ELEM_META;
	} else {
		elem_idx = ENTRY_ELEM_DATA;
	}

	/* set the store entry up */
	ret = set_store_entry(storestate, url, elem_idx, data, datalen, &bse);
	if (ret != NSERROR_OK) {
		NSLOG(netsurf, ERROR, "store entry setting failed");
		return ret;
	}

	if (bse->elem[elem_idx].block != 0) {
		/* small block storage */
		ret = store_write_block(storestate, bse, elem_idx);
	} else {
		/* separate file in backing store */
		ret = store_write_file(storestate, bse, elem_idx);
	}

	return ret;
}

/**
 * release any allocation for an entry
 */
static nserror entry_release_alloc(struct store_entry_element *elem)
{
	if ((elem->flags & ENTRY_ELEM_FLAG_HEAP) != 0) {
		elem->ref--;
		if (elem->ref == 0) {
			NSLOG(netsurf, DEEPDEBUG, "freeing %p", elem->data);
			free(elem->data);
			elem->flags &= ~ENTRY_ELEM_FLAG_HEAP;
		}
	}
	return NSERROR_OK;
}


/**
 * Read an element of an entry from a small block file in the backing storage.
 *
 * \param state The backing store state to use.
 * \param bse The entry to read.
 * \param elem_idx The element index within the entry.
 * \return NSERROR_OK on success or error code.
 */
static nserror store_read_block(struct store_state *state,
			 struct store_entry *bse,
			 int elem_idx)
{
	block_index_t bf = (bse->elem[elem_idx].block >> BLOCK_ENTRY_COUNT) &
		((1 << BLOCK_FILE_COUNT) - 1); /* block file block resides in */
	block_index_t bi = bse->elem[elem_idx].block & ((1 << BLOCK_ENTRY_COUNT) -1); /* block index in file */
	ssize_t rd;
	off_t offst;

	/* ensure the block file fd is good */
	if (state->blocks[elem_idx][bf].fd == -1) {
		state->blocks[elem_idx][bf].fd = store_open(state, bf,
				elem_idx + ENTRY_ELEM_COUNT, O_CREAT | O_RDWR);
		if (state->blocks[elem_idx][bf].fd == -1) {
			NSLOG(netsurf, ERROR, "Open failed errno %d", errno);
			return NSERROR_SAVE_FAILED;
		}

		/* flag that a block file has been opened */
		state->blocks_opened = true;
	}

	offst = (unsigned int)bi << log2_block_size[elem_idx];

	rd = nsu_pread(state->blocks[elem_idx][bf].fd,
		       bse->elem[elem_idx].data,
		       bse->elem[elem_idx].size,
		       offst);
	if (rd != (ssize_t)bse->elem[elem_idx].size) {
		NSLOG(netsurf, ERROR,
		      "Failed reading %"PRIssizet" of %d bytes into %p from %"PRIsizet" block %d errno %d",
		      rd,
		      bse->elem[elem_idx].size,
		      bse->elem[elem_idx].data,
		      (size_t)offst,
		      bse->elem[elem_idx].block,
		      errno);
		return NSERROR_SAVE_FAILED;
	}

	NSLOG(netsurf, DEEPDEBUG,
	      "Read %"PRIssizet" bytes into %p from %"PRIsizet" block %d", rd,
	      bse->elem[elem_idx].data, (size_t)offst,
	      bse->elem[elem_idx].block);

	return NSERROR_OK;
}

/**
 * Read an element of an entry from an individual file in the backing storage.
 *
 * \param state The backing store state to use.
 * \param bse The entry to read.
 * \param elem_idx The element index within the entry.
 * \return NSERROR_OK on success or error code.
 */
static nserror store_read_file(struct store_state *state,
			 struct store_entry *bse,
			 int elem_idx)
{
	int fd;
	ssize_t rd; /* return from read */
	int ret = NSERROR_OK;
	size_t tot = 0; /* total size */

	/* separate file in backing store */
	fd = store_open(storestate, nsurl_hash(bse->url), elem_idx, O_RDONLY);
	if (fd < 0) {
		NSLOG(netsurf, ERROR, "Open failed %d errno %d", fd, errno);
		/** @todo should this invalidate the entry? */
		return NSERROR_NOT_FOUND;
	}

	while (tot < bse->elem[elem_idx].size) {
		rd = read(fd,
			  bse->elem[elem_idx].data + tot,
			  bse->elem[elem_idx].size - tot);
		if (rd <= 0) {
			NSLOG(netsurf, ERROR,
			      "read error returned %"PRIssizet" errno %d",
			      rd,
			      errno);
			ret = NSERROR_NOT_FOUND;
			break;
		}
		tot += rd;
	}

	close(fd);

	NSLOG(netsurf, DEEPDEBUG, "Read %"PRIsizet" bytes into %p", tot,
	      bse->elem[elem_idx].data);

	return ret;
}

/**
 * Retrieve an object from the backing store.
 *
 * @param[in] url The url is used as the unique primary key for the data.
 * @param[in] bsflags The flags to control how the object is retrieved.
 * @param[out] data_out The objects data.
 * @param[out] datalen_out The length of the \a data retrieved.
 * @return NSERROR_OK on success or error code on failure.
 */
static nserror
fetch(nsurl *url,
      enum backing_store_flags bsflags,
      uint8_t **data_out,
      size_t *datalen_out)
{
	nserror ret;
	struct store_entry *bse;
	struct store_entry_element *elem;
	int elem_idx;

	/* check backing store is initialised */
	if (storestate == NULL) {
		return NSERROR_INIT_FAILED;
	}

	/* fetch store entry */
	ret = get_store_entry(storestate, url, &bse);
	if (ret != NSERROR_OK) {
		NSLOG(netsurf, DEBUG, "Entry for %s not found", nsurl_access(url));
		storestate->miss_count++;
		return ret;
	}
	storestate->hit_count++;

	NSLOG(netsurf, DEBUG, "retrieving cache data for url:%s",
	      nsurl_access(url));

	/* calculate the entry element index */
	if ((bsflags & BACKING_STORE_META) != 0) {
		elem_idx = ENTRY_ELEM_META;
	} else {
		elem_idx = ENTRY_ELEM_DATA;
	}
	elem = &bse->elem[elem_idx];

	/* if an allocation already exists return it */
	if ((elem->flags & ENTRY_ELEM_FLAG_HEAP) != 0) {
		/* use the existing allocation and bump the ref count. */
		elem->ref++;

		NSLOG(netsurf, DEEPDEBUG,
		      "Using existing entry (%p) allocation %p refs:%d", bse,
		      elem->data, elem->ref);

	} else {
		/* allocate from the heap */
		elem->data = malloc(elem->size);
		if (elem->data == NULL) {
			NSLOG(netsurf, ERROR,
			      "Failed to create new heap allocation");
			return NSERROR_NOMEM;
		}
		NSLOG(netsurf, DEEPDEBUG, "Created new heap allocation %p",
		      elem->data);

		/* mark the entry as having a valid heap allocation */
		elem->flags |= ENTRY_ELEM_FLAG_HEAP;
		elem->ref = 1;

		/* fill the new block */
		if (elem->block != 0) {
			ret = store_read_block(storestate, bse, elem_idx);
		} else {
			ret = store_read_file(storestate, bse, elem_idx);
		}
	}

	/* free the allocation if there is a read error */
	if (ret != NSERROR_OK) {
		entry_release_alloc(elem);
	} else {
		/* update stats and setup return pointers */
		storestate->hit_size += elem->size;

		*data_out = elem->data;
		*datalen_out = elem->size;
	}

	return ret;
}


/**
 * release a previously fetched or stored memory object.
 *
 * @param[in] url The url is used as the unique primary key to invalidate.
 * @param[in] bsflags The flags to control how the object data is released.
 * @return NSERROR_OK on success or error code on failure.
 */
static nserror release(nsurl *url, enum backing_store_flags bsflags)
{
	nserror ret;
	struct store_entry *bse;
	struct store_entry_element *elem;

	/* check backing store is initialised */
	if (storestate == NULL) {
		return NSERROR_INIT_FAILED;
	}

	ret = get_store_entry(storestate, url, &bse);
	if (ret != NSERROR_OK) {
		NSLOG(netsurf, WARNING, "entry not found");
		return ret;
	}

	/* the entry element */
	if ((bsflags & BACKING_STORE_META) != 0) {
		elem = &bse->elem[ENTRY_ELEM_META];
	} else {
		elem = &bse->elem[ENTRY_ELEM_DATA];
	}

	ret = entry_release_alloc(elem);

	/* if the entry has previously been invalidated but had
	 * allocation it must be invalidated fully now the allocation
	 * has been released.
	 */
	if ((ret == NSERROR_OK) &&
	    ((bse->flags & ENTRY_FLAGS_INVALID) != 0)) {
		ret = invalidate_entry(storestate, bse);
	}

	return ret;
}


/**
 * Invalidate a source object from the backing store.
 *
 * The entry (if present in the backing store) must no longer
 * be returned as a result to the fetch or meta operations.
 *
 * @param url The url is used as the unique primary key to invalidate.
 * @return NSERROR_OK on success or error code on failure.
 */
static nserror
invalidate(nsurl *url)
{
	nserror ret;
	struct store_entry *bse;

	/* check backing store is initialised */
	if (storestate == NULL) {
		return NSERROR_INIT_FAILED;
	}

	ret = get_store_entry(storestate, url, &bse);
	if (ret != NSERROR_OK) {
		return ret;
	}

	return invalidate_entry(storestate, bse);
}


static struct gui_llcache_table llcache_table = {
	.initialise = initialise,
	.finalise = finalise,
	.store = store,
	.fetch = fetch,
	.invalidate = invalidate,
	.release = release,
};

struct gui_llcache_table *filesystem_llcache_table = &llcache_table;







netsurf-vince/pdf/content/handlers/Makefile

# Image content handler sources
include content/handlers/image/Makefile

S_IMAGE := $(addprefix content/handlers/image/,$(S_IMAGE))

# CSS sources
include content/handlers/css/Makefile

S_CONTENT += $(addprefix handlers/css/,$(S_CSS))

# Javascript source
include content/handlers/javascript/Makefile

S_CONTENT += $(addprefix handlers/javascript/,$(S_JAVASCRIPT))

# HTML content handler sources
include content/handlers/html/Makefile

S_CONTENT += $(addprefix handlers/html/,$(S_HTML))

# Text content handler sources
include content/handlers/text/Makefile

S_CONTENT += $(addprefix handlers/text/,$(S_TEXT))

# PDF content handler source
include content/handlers/pdf/Makefile

S_CONTENT += $(addprefix handlers/pdf/,$(S_PDF))

# extend the include search path
INCLUDE_DIRS += content/handlers







netsurf-vince/pdf/content/handlers/css/Makefile

# CSS sources

S_CSS := css.c dump.c internal.c hints.c select.c utils.c








netsurf-vince/pdf/content/handlers/css/css.c

/*
 * Copyright 2009 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <string.h>
#include <assert.h>
#include <libwapcaplet/libwapcaplet.h>
#include <dom/dom.h>

#include "utils/errors.h"
#include "utils/corestrings.h"
#include "utils/utils.h"
#include "utils/http.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "content/content_protected.h"
#include "content/content_factory.h"
#include "content/fetch.h"
#include "content/hlcache.h"
#include "desktop/system_colour.h"

#include "css/css.h"
#include "css/hints.h"
#include "css/internal.h"

/* Define to trace import fetches */
#undef NSCSS_IMPORT_TRACE

struct content_css_data;

/**
 * Type of callback called when a CSS object has finished
 *
 * \param css  CSS object that has completed
 * \param pw   Client-specific data
 */
typedef void (*nscss_done_callback)(struct content_css_data *css, void *pw);

/**
 * CSS content data
 */
struct content_css_data
{
	css_stylesheet *sheet;		/**< Stylesheet object */
	char *charset;			/**< Character set of stylesheet */
	struct nscss_import *imports;	/**< Array of imported sheets */
	uint32_t import_count;		/**< Number of sheets imported */
	uint32_t next_to_register;	/**< Index of next import to register */
	nscss_done_callback done;	/**< Completion callback */
	void *pw;			/**< Client data */
};

/**
 * CSS content data
 */
typedef struct nscss_content
{
	struct content base;		/**< Underlying content object */

	struct content_css_data data;	/**< CSS data */
} nscss_content;

/**
 * Context for import fetches
 */
typedef struct {
	struct content_css_data *css;		/**< Object containing import */
	uint32_t index;				/**< Index into parent sheet's
						 *   imports array */
} nscss_import_ctx;

static bool nscss_convert(struct content *c);
static void nscss_destroy(struct content *c);
static nserror nscss_clone(const struct content *old, struct content **newc);
static bool nscss_matches_quirks(const struct content *c, bool quirks);
static content_type nscss_content_type(void);

static nserror nscss_create_css_data(struct content_css_data *c,
		const char *url, const char *charset, bool quirks,
		nscss_done_callback done, void *pw);
static css_error nscss_process_css_data(struct content_css_data *c, const char *data,
		unsigned int size);
static css_error nscss_convert_css_data(struct content_css_data *c);
static void nscss_destroy_css_data(struct content_css_data *c);

static void nscss_content_done(struct content_css_data *css, void *pw);
static css_error nscss_handle_import(void *pw, css_stylesheet *parent,
		lwc_string *url);
static nserror nscss_import(hlcache_handle *handle,
		const hlcache_event *event, void *pw);
static css_error nscss_import_complete(nscss_import_ctx *ctx);

static css_error nscss_register_imports(struct content_css_data *c);
static css_error nscss_register_import(struct content_css_data *c,
		const hlcache_handle *import);


static css_stylesheet *blank_import;


/**
 * Initialise a CSS content
 *
 * \param handler content handler
 * \param imime_type mime-type
 * \param params Content-Type parameters
 * \param llcache handle to content
 * \param fallback_charset The character set to fallback to.
 * \param quirks allow quirks
 * \param c Content to initialise
 * \return NSERROR_OK or error cod eon faliure
 */
static nserror
nscss_create(const content_handler *handler,
	     lwc_string *imime_type,
	     const http_parameter *params,
	     llcache_handle *llcache,
	     const char *fallback_charset,
	     bool quirks,
	     struct content **c)
{
	nscss_content *result;
	const char *charset = NULL;
	const char *xnsbase = NULL;
	lwc_string *charset_value = NULL;
	nserror error;

	result = calloc(1, sizeof(nscss_content));
	if (result == NULL)
		return NSERROR_NOMEM;

	error = content__init(&result->base, handler, imime_type,
			params, llcache, fallback_charset, quirks);
	if (error != NSERROR_OK) {
		free(result);
		return error;
	}

	/* Find charset specified on HTTP layer, if any */
	error = http_parameter_list_find_item(params, corestring_lwc_charset,
			&charset_value);
	if (error != NSERROR_OK || lwc_string_length(charset_value) == 0) {
		/* No charset specified, use fallback, if any */
		/** \todo libcss will take this as gospel, which is wrong */
		charset = fallback_charset;
	} else {
		charset = lwc_string_data(charset_value);
	}

	/* Compute base URL for stylesheet */
	xnsbase = llcache_handle_get_header(llcache, "X-NS-Base");
	if (xnsbase == NULL) {
		xnsbase = nsurl_access(content_get_url(&result->base));
	}

	error = nscss_create_css_data(&result->data,
			xnsbase, charset, result->base.quirks,
			nscss_content_done, result);
	if (error != NSERROR_OK) {
		content_broadcast_error(&result->base, NSERROR_NOMEM, NULL);
		if (charset_value != NULL)
			lwc_string_unref(charset_value);
		free(result);
		return error;
	}

	if (charset_value != NULL)
		lwc_string_unref(charset_value);

	*c = (struct content *) result;

	return NSERROR_OK;
}

/**
 * Create a struct content_css_data, creating a stylesheet object
 *
 * \param c        Struct to populate
 * \param url      URL of stylesheet
 * \param charset  Stylesheet charset
 * \param quirks   Stylesheet quirks mode
 * \param done     Callback to call when content has completed
 * \param pw       Client data for \a done
 * \return NSERROR_OK on success, NSERROR_NOMEM on memory exhaustion
 */
static nserror nscss_create_css_data(struct content_css_data *c,
		const char *url, const char *charset, bool quirks,
		nscss_done_callback done, void *pw)
{
	css_error error;
	css_stylesheet_params params;

	c->pw = pw;
	c->done = done;
	c->next_to_register = (uint32_t) -1;
	c->import_count = 0;
	c->imports = NULL;
	if (charset != NULL)
		c->charset = strdup(charset);
	else
		c->charset = NULL;

	params.params_version = CSS_STYLESHEET_PARAMS_VERSION_1;
	params.level = CSS_LEVEL_DEFAULT;
	params.charset = charset;
	params.url = url;
	params.title = NULL;
	params.allow_quirks = quirks;
	params.inline_style = false;
	params.resolve = nscss_resolve_url;
	params.resolve_pw = NULL;
	params.import = nscss_handle_import;
	params.import_pw = c;
	params.color = ns_system_colour;
	params.color_pw = NULL;
	params.font = NULL;
	params.font_pw = NULL;

	error = css_stylesheet_create(&params, &c->sheet);
	if (error != CSS_OK) {
		return NSERROR_NOMEM;
	}

	return NSERROR_OK;
}

/**
 * Process CSS source data
 *
 * \param c     Content structure
 * \param data  Data to process
 * \param size  Number of bytes to process
 * \return true on success, false on failure
 */
static bool
nscss_process_data(struct content *c, const char *data, unsigned int size)
{
	nscss_content *css = (nscss_content *) c;
	css_error error;

	error = nscss_process_css_data(&css->data, data, size);
	if (error != CSS_OK && error != CSS_NEEDDATA) {
		content_broadcast_error(c, NSERROR_CSS, NULL);
	}

	return (error == CSS_OK || error == CSS_NEEDDATA);
}

/**
 * Process CSS data
 *
 * \param c     CSS content object
 * \param data  Data to process
 * \param size  Number of bytes to process
 * \return CSS_OK on success, appropriate error otherwise
 */
static css_error nscss_process_css_data(struct content_css_data *c,
		const char *data, unsigned int size)
{
	return css_stylesheet_append_data(c->sheet,
			(const uint8_t *) data, size);
}

/**
 * Convert a CSS content ready for use
 *
 * \param c  Content to convert
 * \return true on success, false on failure
 */
bool nscss_convert(struct content *c)
{
	nscss_content *css = (nscss_content *) c;
	css_error error;

	error = nscss_convert_css_data(&css->data);
	if (error != CSS_OK) {
		content_broadcast_error(c, NSERROR_CSS, NULL);
		return false;
	}

	return true;
}

/**
 * Convert CSS data ready for use
 *
 * \param c  CSS data to convert
 * \return CSS error
 */
static css_error nscss_convert_css_data(struct content_css_data *c)
{
	css_error error;

	error = css_stylesheet_data_done(c->sheet);

	/* Process pending imports */
	if (error == CSS_IMPORTS_PENDING) {
		/* We must not have registered any imports yet */
		assert(c->next_to_register == (uint32_t) -1);

		/* Start registering, until we find one that
		 * hasn't finished fetching */
		c->next_to_register = 0;
		error = nscss_register_imports(c);
	} else if (error == CSS_OK) {
		/* No imports, and no errors, so complete conversion */
		c->done(c, c->pw);
	} else {
		const char *url;

		if (css_stylesheet_get_url(c->sheet, &url) == CSS_OK) {
			NSLOG(netsurf, INFO, "Failed converting %p %s (%d)",
			      c, url, error);
		} else {
			NSLOG(netsurf, INFO, "Failed converting %p (%d)", c,
			      error);
		}
	}

	return error;
}

/**
 * Clean up a CSS content
 *
 * \param c  Content to clean up
 */
void nscss_destroy(struct content *c)
{
	nscss_content *css = (nscss_content *) c;

	nscss_destroy_css_data(&css->data);
}

/**
 * Clean up CSS data
 *
 * \param c  CSS data to clean up
 */
static void nscss_destroy_css_data(struct content_css_data *c)
{
	uint32_t i;

	for (i = 0; i < c->import_count; i++) {
		if (c->imports[i].c != NULL) {
			hlcache_handle_release(c->imports[i].c);
		}
		c->imports[i].c = NULL;
	}

	free(c->imports);

	if (c->sheet != NULL) {
		css_stylesheet_destroy(c->sheet);
		c->sheet = NULL;
	}

	free(c->charset);
}

nserror nscss_clone(const struct content *old, struct content **newc)
{
	const nscss_content *old_css = (const nscss_content *) old;
	nscss_content *new_css;
	const uint8_t *data;
	size_t size;
	nserror error;

	new_css = calloc(1, sizeof(nscss_content));
	if (new_css == NULL)
		return NSERROR_NOMEM;

	/* Clone content */
	error = content__clone(old, &new_css->base);
	if (error != NSERROR_OK) {
		content_destroy(&new_css->base);
		return error;
	}

	/* Simply replay create/process/convert */
	error = nscss_create_css_data(&new_css->data,
			nsurl_access(content_get_url(&new_css->base)),
			old_css->data.charset,
			new_css->base.quirks,
			nscss_content_done, new_css);
	if (error != NSERROR_OK) {
		content_destroy(&new_css->base);
		return error;
	}

	data = content__get_source_data(&new_css->base, &size);
	if (size > 0) {
		if (nscss_process_data(&new_css->base,
				       (char *)data,
				       (unsigned int)size) == false) {
			content_destroy(&new_css->base);
			return NSERROR_CLONE_FAILED;
		}
	}

	if (old->status == CONTENT_STATUS_READY ||
			old->status == CONTENT_STATUS_DONE) {
		if (nscss_convert(&new_css->base) == false) {
			content_destroy(&new_css->base);
			return NSERROR_CLONE_FAILED;
		}
	}

	*newc = (struct content *) new_css;

	return NSERROR_OK;
}

bool nscss_matches_quirks(const struct content *c, bool quirks)
{
	return c->quirks == quirks;
}

/* exported interface documented in netsurf/css.h */
css_stylesheet *nscss_get_stylesheet(struct hlcache_handle *h)
{
	nscss_content *c = (nscss_content *) hlcache_handle_get_content(h);

	assert(c != NULL);

	return c->data.sheet;
}

/* exported interface documented in netsurf/css.h */
struct nscss_import *nscss_get_imports(hlcache_handle *h, uint32_t *n)
{
	nscss_content *c = (nscss_content *) hlcache_handle_get_content(h);

	assert(c != NULL);
	assert(n != NULL);

	*n = c->data.import_count;

	return c->data.imports;
}

/**
 * Compute the type of a content
 *
 * \return CONTENT_CSS
 */
content_type nscss_content_type(void)
{
	return CONTENT_CSS;
}

/*****************************************************************************
 * Object completion                                                         *
 *****************************************************************************/

/**
 * Handle notification that a CSS object is done
 *
 * \param css  CSS object
 * \param pw   Private data
 */
void nscss_content_done(struct content_css_data *css, void *pw)
{
	struct content *c = pw;
	uint32_t i;
	size_t size;
	css_error error;

	/* Retrieve the size of this sheet */
	error = css_stylesheet_size(css->sheet, &size);
	if (error != CSS_OK) {
		content_broadcast_error(c, NSERROR_CSS, NULL);
		content_set_error(c);
		return;
	}
	c->size += size;

	/* Add on the size of the imported sheets */
	for (i = 0; i < css->import_count; i++) {
		if (css->imports[i].c != NULL) {
			struct content *import = hlcache_handle_get_content(
					css->imports[i].c);

			if (import != NULL) {
				c->size += import->size;
			}
		}
	}

	/* Finally, catch the content's users up with reality */
	content_set_ready(c);
	content_set_done(c);
}

/*****************************************************************************
 * Import handling                                                           *
 *****************************************************************************/

/**
 * Handle notification of the need for an imported stylesheet
 *
 * \param pw      CSS object requesting the import
 * \param parent  Stylesheet requesting the import
 * \param url     URL of the imported sheet
 * \return CSS_OK on success, appropriate error otherwise
 */
css_error nscss_handle_import(void *pw, css_stylesheet *parent,
		lwc_string *url)
{
	content_type accept = CONTENT_CSS;
	struct content_css_data *c = pw;
	nscss_import_ctx *ctx;
	hlcache_child_context child;
	struct nscss_import *imports;
	const char *referer;
	css_error error;
	nserror nerror;

	nsurl *ns_url;
	nsurl *ns_ref;

	assert(parent == c->sheet);

	error = css_stylesheet_get_url(c->sheet, &referer);
	if (error != CSS_OK) {
		return error;
	}

	ctx = malloc(sizeof(*ctx));
	if (ctx == NULL)
		return CSS_NOMEM;

	ctx->css = c;
	ctx->index = c->import_count;

	/* Increase space in table */
	imports = realloc(c->imports, (c->import_count + 1) *
			sizeof(struct nscss_import));
	if (imports == NULL) {
		free(ctx);
		return CSS_NOMEM;
	}
	c->imports = imports;

	/** \todo fallback charset */
	child.charset = NULL;
	error = css_stylesheet_quirks_allowed(c->sheet, &child.quirks);
	if (error != CSS_OK) {
		free(ctx);
		return error;
	}

	/* Create content */

	/** \todo Why aren't we getting a relative url part, to join? */
	nerror = nsurl_create(lwc_string_data(url), &ns_url);
	if (nerror != NSERROR_OK) {
		free(ctx);
		return CSS_NOMEM;
	}

	/** \todo Constructing nsurl for referer here is silly, avoid */
	nerror = nsurl_create(referer, &ns_ref);
	if (nerror != NSERROR_OK) {
		nsurl_unref(ns_url);
		free(ctx);
		return CSS_NOMEM;
	}

	/* Avoid importing ourself */
	if (nsurl_compare(ns_url, ns_ref, NSURL_COMPLETE)) {
		c->imports[c->import_count].c = NULL;
		/* No longer require context as we're not fetching anything */
		free(ctx);
		ctx = NULL;
	} else {
		nerror = hlcache_handle_retrieve(ns_url,
				0, ns_ref, NULL, nscss_import, ctx,
				&child, accept,
				&c->imports[c->import_count].c);
		if (nerror != NSERROR_OK) {
			free(ctx);
			return CSS_NOMEM;
		}
	}

	nsurl_unref(ns_url);
	nsurl_unref(ns_ref);

#ifdef NSCSS_IMPORT_TRACE
	NSLOG(netsurf, INFO, "Import %d '%s' -> (handle: %p ctx: %p)",
	      c->import_count, lwc_string_data(url),
	      c->imports[c->import_count].c, ctx);
#endif

	c->import_count++;

	return CSS_OK;
}

/**
 * Handler for imported stylesheet events
 *
 * \param handle  Handle for stylesheet
 * \param event   Event object
 * \param pw      Callback context
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror nscss_import(hlcache_handle *handle,
		const hlcache_event *event, void *pw)
{
	nscss_import_ctx *ctx = pw;
	css_error error = CSS_OK;

#ifdef NSCSS_IMPORT_TRACE
	NSLOG(netsurf, INFO, "Event %d for %p (%p)", event->type, handle, ctx);
#endif

	assert(ctx->css->imports[ctx->index].c == handle);

	switch (event->type) {
	case CONTENT_MSG_DONE:
		error = nscss_import_complete(ctx);
		break;

	case CONTENT_MSG_ERROR:
		hlcache_handle_release(handle);
		ctx->css->imports[ctx->index].c = NULL;

		error = nscss_import_complete(ctx);
		/* Already released handle */
		break;
	default:
		break;
	}

	/* Preserve out-of-memory. Anything else is OK */
	return error == CSS_NOMEM ? NSERROR_NOMEM : NSERROR_OK;
}

/**
 * Handle an imported stylesheet completing
 *
 * \param ctx  Import context
 * \return CSS_OK on success, appropriate error otherwise
 */
css_error nscss_import_complete(nscss_import_ctx *ctx)
{
	css_error error = CSS_OK;

	/* If this import is the next to be registered, do so */
	if (ctx->css->next_to_register == ctx->index)
		error = nscss_register_imports(ctx->css);

#ifdef NSCSS_IMPORT_TRACE
	NSLOG(netsurf, INFO, "Destroying import context %p for %d", ctx,
	      ctx->index);
#endif

	/* No longer need import context */
	free(ctx);

	return error;
}

/*****************************************************************************
 * Import registration                                                       *
 *****************************************************************************/

/**
 * Register imports with a stylesheet
 *
 * \param c  CSS object containing the imports
 * \return CSS_OK on success, appropriate error otherwise
 */
css_error nscss_register_imports(struct content_css_data *c)
{
	uint32_t index;
	css_error error;

	assert(c->next_to_register != (uint32_t) -1);
	assert(c->next_to_register < c->import_count);

	/* Register imported sheets */
	for (index = c->next_to_register; index < c->import_count; index++) {
		/* Stop registering if we encounter one whose fetch hasn't
		 * completed yet. We'll resume at this point when it has
		 * completed.
		 */
		if (c->imports[index].c != NULL &&
			content_get_status(c->imports[index].c) !=
				CONTENT_STATUS_DONE) {
			break;
		}

		error = nscss_register_import(c, c->imports[index].c);
		if (error != CSS_OK)
			return error;
	}

	/* Record identity of the next import to register */
	c->next_to_register = (uint32_t) index;

	if (c->next_to_register == c->import_count) {
		/* No more imports: notify parent that we're DONE */
		c->done(c, c->pw);
	}

	return CSS_OK;
}


/**
 * Register an import with a stylesheet
 *
 * \param c       CSS object that requested the import
 * \param import  Cache handle of import, or NULL for blank
 * \return CSS_OK on success, appropriate error otherwise
 */
css_error nscss_register_import(struct content_css_data *c,
		const hlcache_handle *import)
{
	css_stylesheet *sheet;
	css_error error;

	if (import != NULL) {
		nscss_content *s =
			(nscss_content *) hlcache_handle_get_content(import);
		sheet = s->data.sheet;
	} else {
		/* Create a blank sheet if needed. */
		if (blank_import == NULL) {
			css_stylesheet_params params;

			params.params_version = CSS_STYLESHEET_PARAMS_VERSION_1;
			params.level = CSS_LEVEL_DEFAULT;
			params.charset = NULL;
			params.url = "";
			params.title = NULL;
			params.allow_quirks = false;
			params.inline_style = false;
			params.resolve = nscss_resolve_url;
			params.resolve_pw = NULL;
			params.import = NULL;
			params.import_pw = NULL;
			params.color = ns_system_colour;
			params.color_pw = NULL;
			params.font = NULL;
			params.font_pw = NULL;

			error = css_stylesheet_create(&params, &blank_import);
			if (error != CSS_OK) {
				return error;
			}

			error = css_stylesheet_data_done(blank_import);
			if (error != CSS_OK) {
				css_stylesheet_destroy(blank_import);
				return error;
			}
		}

		sheet = blank_import;
	}

	error = css_stylesheet_register_import(c->sheet, sheet);
	if (error != CSS_OK) {
		return error;
	}

	return error;
}

/**
 * Clean up after the CSS content handler
 */
static void nscss_fini(void)
{
	if (blank_import != NULL) {
		css_stylesheet_destroy(blank_import);
		blank_import = NULL;
	}
	css_hint_fini();
}

static const content_handler css_content_handler = {
	.fini = nscss_fini,
	.create = nscss_create,
	.process_data = nscss_process_data,
	.data_complete = nscss_convert,
	.destroy = nscss_destroy,
	.clone = nscss_clone,
	.matches_quirks = nscss_matches_quirks,
	.type = nscss_content_type,
	.no_share = false,
};

/* exported interface documented in netsurf/css.h */
nserror nscss_init(void)
{
	nserror error;

	error = content_factory_register_handler("text/css",
			&css_content_handler);
	if (error != NSERROR_OK)
		goto error;

	error = css_hint_init();
	if (error != NSERROR_OK)
		goto error;

	return NSERROR_OK;

error:
	nscss_fini();

	return error;
}







netsurf-vince/pdf/content/handlers/css/css.h

/*
 * Copyright 2009 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef netsurf_css_css_h_
#define netsurf_css_css_h_

#include <stdint.h>

#include <libcss/libcss.h>

#include "utils/errors.h"

struct hlcache_handle;

/**
 * Imported stylesheet record
 */
struct nscss_import {
	struct hlcache_handle *c;	/**< Content containing sheet */
};

/**
 * Initialise the CSS content handler
 *
 * \return NSERROR_OK on success or error code on faliure
 */
nserror nscss_init(void);

/**
 * Retrieve the stylesheet object associated with a CSS content
 *
 * \param h Stylesheet content
 * \return Pointer to stylesheet object
 */
css_stylesheet *nscss_get_stylesheet(struct hlcache_handle *h);

/**
 * Retrieve imported stylesheets
 *
 * \param h  Stylesheet containing imports
 * \param n  Pointer to location to receive number of imports
 * \return Pointer to array of imported stylesheets
 */
struct nscss_import *nscss_get_imports(struct hlcache_handle *h, uint32_t *n);

#endif







netsurf-vince/pdf/content/handlers/css/dump.c

/*
 * Copyright 2009 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdio.h>
#include <libcss/libcss.h>

#include "css/dump.h"
#include "css/utils.h"

/**
 * Dump a fixed point value to the stream in a textual form.
 *
 * \param stream  Stream to write to
 * \param f       Value to write
 */
static void dump_css_fixed(FILE *stream, css_fixed f)
{
#define NSCSS_ABS(x) (uint32_t)((x) < 0 ? -(x) : (x))
	uint32_t uintpart = FIXTOINT(NSCSS_ABS(f));
	/* + 500 to ensure round to nearest (division will truncate) */
	uint32_t fracpart = ((NSCSS_ABS(f) & 0x3ff) * 1000 + 500) / (1 << 10);
#undef NSCSS_ABS

	fprintf(stream, "%s%d.%03d", f < 0 ? "-" : "", uintpart, fracpart);
}

/**
 * Dump a numeric value to the stream in a textual form.
 *
 * \param stream  Stream to write to
 * \param val     Value to write
 */
static void dump_css_number(FILE *stream, css_fixed val)
{
	if (INTTOFIX(FIXTOINT(val)) == val)
		fprintf(stream, "%d", FIXTOINT(val));
	else
		dump_css_fixed(stream, val);
}

/**
 * Dump a dimension to the stream in a textual form.
 *
 * \param stream  Stream to write to
 * \param val     Value to write
 * \param unit    Unit to write
 */
static void dump_css_unit(FILE *stream, css_fixed val, css_unit unit)
{
	dump_css_number(stream, val);

	switch (unit) {
	case CSS_UNIT_PX:
		fprintf(stream, "px");
		break;
	case CSS_UNIT_EX:
		fprintf(stream, "ex");
		break;
	case CSS_UNIT_EM:
		fprintf(stream, "em");
		break;
	case CSS_UNIT_IN:
		fprintf(stream, "in");
		break;
	case CSS_UNIT_CM:
		fprintf(stream, "cm");
		break;
	case CSS_UNIT_MM:
		fprintf(stream, "mm");
		break;
	case CSS_UNIT_PT:
		fprintf(stream, "pt");
		break;
	case CSS_UNIT_PC:
		fprintf(stream, "pc");
		break;
	case CSS_UNIT_PCT:
		fprintf(stream, "%%");
		break;
	case CSS_UNIT_DEG:
		fprintf(stream, "deg");
		break;
	case CSS_UNIT_GRAD:
		fprintf(stream, "grad");
		break;
	case CSS_UNIT_RAD:
		fprintf(stream, "rad");
		break;
	case CSS_UNIT_MS:
		fprintf(stream, "ms");
		break;
	case CSS_UNIT_S:
		fprintf(stream, "s");
		break;
	case CSS_UNIT_HZ:
		fprintf(stream, "Hz");
		break;
	case CSS_UNIT_KHZ:
		fprintf(stream, "kHz");
		break;
	case CSS_UNIT_CAP:
		fprintf(stream, "cap");
		break;
	case CSS_UNIT_CH:
		fprintf(stream, "ch");
		break;
	case CSS_UNIT_IC:
		fprintf(stream, "ic");
		break;
	case CSS_UNIT_REM:
		fprintf(stream, "rem");
		break;
	case CSS_UNIT_LH:
		fprintf(stream, "lh");
		break;
	case CSS_UNIT_RLH:
		fprintf(stream, "rlh");
		break;
	case CSS_UNIT_VH:
		fprintf(stream, "vh");
		break;
	case CSS_UNIT_VW:
		fprintf(stream, "vw");
		break;
	case CSS_UNIT_VI:
		fprintf(stream, "vi");
		break;
	case CSS_UNIT_VB:
		fprintf(stream, "vb");
		break;
	case CSS_UNIT_VMIN:
		fprintf(stream, "vmin");
		break;
	case CSS_UNIT_VMAX:
		fprintf(stream, "vmax");
		break;
	case CSS_UNIT_Q:
		fprintf(stream, "q");
		break;
	}
}

/* exported interface documented in content/handlers/css/dump.h */
void nscss_dump_computed_style(FILE *stream, const css_computed_style *style)
{
	uint8_t val;
	css_color color = 0;
	lwc_string *url = NULL;
	css_fixed len1 = 0, len2 = 0;
	css_unit unit1 = CSS_UNIT_PX, unit2 = CSS_UNIT_PX;
	css_computed_clip_rect rect = { 0, 0, 0, 0, CSS_UNIT_PX, CSS_UNIT_PX,
					CSS_UNIT_PX, CSS_UNIT_PX, true, true,
					true, true };
	const css_computed_content_item *content = NULL;
	const css_computed_counter *counter = NULL;
	lwc_string **string_list = NULL;
	int32_t zindex = 0;

	fprintf(stream, "{ ");

	/* background-attachment */
	val = css_computed_background_attachment(style);
	switch (val) {
	case CSS_BACKGROUND_ATTACHMENT_FIXED:
		fprintf(stream, "background-attachment: fixed ");
		break;
	case CSS_BACKGROUND_ATTACHMENT_SCROLL:
		fprintf(stream, "background-attachment: scroll ");
		break;
	default:
		break;
	}

	/* background-color */
	val = css_computed_background_color(style, &color);
	switch (val) {
	case CSS_BACKGROUND_COLOR_COLOR:
		fprintf(stream, "background-color: #%08x ", color);
		break;
	default:
		break;
	}

	/* background-image */
	val = css_computed_background_image(style, &url);
	if (val == CSS_BACKGROUND_IMAGE_IMAGE && url != NULL) {
		fprintf(stream, "background-image: url('%.*s') ",
				(int) lwc_string_length(url),
				lwc_string_data(url));
	} else if (val == CSS_BACKGROUND_IMAGE_NONE) {
		fprintf(stream, "background-image: none ");
	}

	/* background-position */
	val = css_computed_background_position(style, &len1, &unit1,
			&len2, &unit2);
	if (val == CSS_BACKGROUND_POSITION_SET) {
		fprintf(stream, "background-position: ");
		dump_css_unit(stream, len1, unit1);
		fprintf(stream, " ");
		dump_css_unit(stream, len2, unit2);
		fprintf(stream, " ");
	}

	/* background-repeat */
	val = css_computed_background_repeat(style);
	switch (val) {
	case CSS_BACKGROUND_REPEAT_REPEAT_X:
		fprintf(stream, "background-repeat: repeat-x ");
		break;
	case CSS_BACKGROUND_REPEAT_REPEAT_Y:
		fprintf(stream, "background-repeat: repeat-y ");
		break;
	case CSS_BACKGROUND_REPEAT_REPEAT:
		fprintf(stream, "background-repeat: repeat ");
		break;
	case CSS_BACKGROUND_REPEAT_NO_REPEAT:
		fprintf(stream, "background-repeat: no-repeat ");
		break;
	default:
		break;
	}

	/* border-collapse */
	val = css_computed_border_collapse(style);
	switch (val) {
	case CSS_BORDER_COLLAPSE_SEPARATE:
		fprintf(stream, "border-collapse: separate ");
		break;
	case CSS_BORDER_COLLAPSE_COLLAPSE:
		fprintf(stream, "border-collapse: collapse ");
		break;
	default:

		break;
	}

	/* border-spacing */
	val = css_computed_border_spacing(style, &len1, &unit1, &len2, &unit2);
	if (val == CSS_BORDER_SPACING_SET) {
		fprintf(stream, "border-spacing: ");
		dump_css_unit(stream, len1, unit1);
		fprintf(stream, " ");
		dump_css_unit(stream, len2, unit2);
		fprintf(stream, " ");
	}

	/* border-top-color */
	val = css_computed_border_top_color(style, &color);
	switch (val) {
	case CSS_BORDER_COLOR_COLOR:
		fprintf(stream, "border-top-color: #%08x ", color);
		break;
	default:
		break;
	}

	/* border-right-color */
	val = css_computed_border_right_color(style, &color);
	switch (val) {
	case CSS_BORDER_COLOR_COLOR:
		fprintf(stream, "border-right-color: #%08x ", color);
		break;
	default:
		break;
	}

	/* border-bottom-color */
	val = css_computed_border_bottom_color(style, &color);
	switch (val) {
	case CSS_BORDER_COLOR_COLOR:
		fprintf(stream, "border-bottom-color: #%08x ", color);
		break;
	default:
		break;
	}

	/* border-left-color */
	val = css_computed_border_left_color(style, &color);
	switch (val) {
	case CSS_BORDER_COLOR_COLOR:
		fprintf(stream, "border-left-color: #%08x ", color);
		break;
	default:
		break;
	}

	/* border-top-style */
	val = css_computed_border_top_style(style);
	switch (val) {
	case CSS_BORDER_STYLE_NONE:
		fprintf(stream, "border-top-style: none ");
		break;
	case CSS_BORDER_STYLE_HIDDEN:
		fprintf(stream, "border-top-style: hidden ");
		break;
	case CSS_BORDER_STYLE_DOTTED:
		fprintf(stream, "border-top-style: dotted ");
		break;
	case CSS_BORDER_STYLE_DASHED:
		fprintf(stream, "border-top-style: dashed ");
		break;
	case CSS_BORDER_STYLE_SOLID:
		fprintf(stream, "border-top-style: solid ");
		break;
	case CSS_BORDER_STYLE_DOUBLE:
		fprintf(stream, "border-top-style: double ");
		break;
	case CSS_BORDER_STYLE_GROOVE:
		fprintf(stream, "border-top-style: groove ");
		break;
	case CSS_BORDER_STYLE_RIDGE:
		fprintf(stream, "border-top-style: ridge ");
		break;
	case CSS_BORDER_STYLE_INSET:
		fprintf(stream, "border-top-style: inset ");
		break;
	case CSS_BORDER_STYLE_OUTSET:
		fprintf(stream, "border-top-style: outset ");
		break;
	default:
		break;
	}

	/* border-right-style */
	val = css_computed_border_right_style(style);
	switch (val) {
	case CSS_BORDER_STYLE_NONE:
		fprintf(stream, "border-right-style: none ");
		break;
	case CSS_BORDER_STYLE_HIDDEN:
		fprintf(stream, "border-right-style: hidden ");
		break;
	case CSS_BORDER_STYLE_DOTTED:
		fprintf(stream, "border-right-style: dotted ");
		break;
	case CSS_BORDER_STYLE_DASHED:
		fprintf(stream, "border-right-style: dashed ");
		break;
	case CSS_BORDER_STYLE_SOLID:
		fprintf(stream, "border-right-style: solid ");
		break;
	case CSS_BORDER_STYLE_DOUBLE:
		fprintf(stream, "border-right-style: double ");
		break;
	case CSS_BORDER_STYLE_GROOVE:
		fprintf(stream, "border-right-style: groove ");
		break;
	case CSS_BORDER_STYLE_RIDGE:
		fprintf(stream, "border-right-style: ridge ");
		break;
	case CSS_BORDER_STYLE_INSET:
		fprintf(stream, "border-right-style: inset ");
		break;
	case CSS_BORDER_STYLE_OUTSET:
		fprintf(stream, "border-right-style: outset ");
		break;
	default:
		break;
	}

	/* border-bottom-style */
	val = css_computed_border_bottom_style(style);
	switch (val) {
	case CSS_BORDER_STYLE_NONE:
		fprintf(stream, "border-bottom-style: none ");
		break;
	case CSS_BORDER_STYLE_HIDDEN:
		fprintf(stream, "border-bottom-style: hidden ");
		break;
	case CSS_BORDER_STYLE_DOTTED:
		fprintf(stream, "border-bottom-style: dotted ");
		break;
	case CSS_BORDER_STYLE_DASHED:
		fprintf(stream, "border-bottom-style: dashed ");
		break;
	case CSS_BORDER_STYLE_SOLID:
		fprintf(stream, "border-bottom-style: solid ");
		break;
	case CSS_BORDER_STYLE_DOUBLE:
		fprintf(stream, "border-bottom-style: double ");
		break;
	case CSS_BORDER_STYLE_GROOVE:
		fprintf(stream, "border-bottom-style: groove ");
		break;
	case CSS_BORDER_STYLE_RIDGE:
		fprintf(stream, "border-bottom-style: ridge ");
		break;
	case CSS_BORDER_STYLE_INSET:
		fprintf(stream, "border-bottom-style: inset ");
		break;
	case CSS_BORDER_STYLE_OUTSET:
		fprintf(stream, "border-bottom-style: outset ");
		break;
	default:
		break;
	}

	/* border-left-style */
	val = css_computed_border_left_style(style);
	switch (val) {
	case CSS_BORDER_STYLE_NONE:
		fprintf(stream, "border-left-style: none ");
		break;
	case CSS_BORDER_STYLE_HIDDEN:
		fprintf(stream, "border-left-style: hidden ");
		break;
	case CSS_BORDER_STYLE_DOTTED:
		fprintf(stream, "border-left-style: dotted ");
		break;
	case CSS_BORDER_STYLE_DASHED:
		fprintf(stream, "border-left-style: dashed ");
		break;
	case CSS_BORDER_STYLE_SOLID:
		fprintf(stream, "border-left-style: solid ");
		break;
	case CSS_BORDER_STYLE_DOUBLE:
		fprintf(stream, "border-left-style: double ");
		break;
	case CSS_BORDER_STYLE_GROOVE:
		fprintf(stream, "border-left-style: groove ");
		break;
	case CSS_BORDER_STYLE_RIDGE:
		fprintf(stream, "border-left-style: ridge ");
		break;
	case CSS_BORDER_STYLE_INSET:
		fprintf(stream, "border-left-style: inset ");
		break;
	case CSS_BORDER_STYLE_OUTSET:
		fprintf(stream, "border-left-style: outset ");
		break;
	default:
		break;
	}

	/* border-top-width */
	val = css_computed_border_top_width(style, &len1, &unit1);
	switch (val) {
	case CSS_BORDER_WIDTH_THIN:
		fprintf(stream, "border-top-width: thin ");
		break;
	case CSS_BORDER_WIDTH_MEDIUM:
		fprintf(stream, "border-top-width: medium ");
		break;
	case CSS_BORDER_WIDTH_THICK:
		fprintf(stream, "border-top-width: thick ");
		break;
	case CSS_BORDER_WIDTH_WIDTH:
		fprintf(stream, "border-top-width: ");
		dump_css_unit(stream, len1, unit1);
		fprintf(stream, " ");
		break;
	default:
		break;
	}

	/* border-right-width */
	val = css_computed_border_right_width(style, &len1, &unit1);
	switch (val) {
	case CSS_BORDER_WIDTH_THIN:
		fprintf(stream, "border-right-width: thin ");
		break;
	case CSS_BORDER_WIDTH_MEDIUM:
		fprintf(stream, "border-right-width: medium ");
		break;
	case CSS_BORDER_WIDTH_THICK:
		fprintf(stream, "border-right-width: thick ");
		break;
	case CSS_BORDER_WIDTH_WIDTH:
		fprintf(stream, "border-right-width: ");
		dump_css_unit(stream, len1, unit1);
		fprintf(stream, " ");
		break;
	default:
		break;
	}

	/* border-bottom-width */
	val = css_computed_border_bottom_width(style, &len1, &unit1);
	switch (val) {
	case CSS_BORDER_WIDTH_THIN:
		fprintf(stream, "border-bottom-width: thin ");
		break;
	case CSS_BORDER_WIDTH_MEDIUM:
		fprintf(stream, "border-bottom-width: medium ");
		break;
	case CSS_BORDER_WIDTH_THICK:
		fprintf(stream, "border-bottom-width: thick ");
		break;
	case CSS_BORDER_WIDTH_WIDTH:
		fprintf(stream, "border-bottom-width: ");
		dump_css_unit(stream, len1, unit1);
		fprintf(stream, " ");
		break;
	default:
		break;
	}

	/* border-left-width */
	val = css_computed_border_left_width(style, &len1, &unit1);
	switch (val) {
	case CSS_BORDER_WIDTH_THIN:
		fprintf(stream, "border-left-width: thin ");
		break;
	case CSS_BORDER_WIDTH_MEDIUM:
		fprintf(stream, "border-left-width: medium ");
		break;
	case CSS_BORDER_WIDTH_THICK:
		fprintf(stream, "border-left-width: thick ");
		break;
	case CSS_BORDER_WIDTH_WIDTH:
		fprintf(stream, "border-left-width: ");
		dump_css_unit(stream, len1, unit1);
		fprintf(stream, " ");
		break;
	default:
		break;
	}

	/* bottom */
	val = css_computed_bottom(style, &len1, &unit1);
	switch (val) {
	case CSS_BOTTOM_AUTO:
		fprintf(stream, "bottom: auto ");
		break;
	case CSS_BOTTOM_SET:
		fprintf(stream, "bottom: ");
		dump_css_unit(stream, len1, unit1);
		fprintf(stream, " ");
		break;
	default:
		break;
	}

	/* caption-side */
	val = css_computed_caption_side(style);
	switch (val) {
	case CSS_CAPTION_SIDE_TOP:
		fprintf(stream, "caption_side: top ");
		break;
	case CSS_CAPTION_SIDE_BOTTOM:
		fprintf(stream, "caption_side: bottom ");
		break;
	default:
		break;
	}

	/* clear */
	val = css_computed_clear(style);
	switch (val) {
	case CSS_CLEAR_NONE:
		fprintf(stream, "clear: none ");
		break;
	case CSS_CLEAR_LEFT:
		fprintf(stream, "clear: left ");
		break;
	case CSS_CLEAR_RIGHT:
		fprintf(stream, "clear: right ");
		break;
	case CSS_CLEAR_BOTH:
		fprintf(stream, "clear: both ");
		break;
	default:
		break;
	}

	/* clip */
	val = css_computed_clip(style, &rect);
	switch (val) {
	case CSS_CLIP_AUTO:
		fprintf(stream, "clip: auto ");
		break;
	case CSS_CLIP_RECT:
		fprintf(stream, "clip: rect( ");

		if (rect.top_auto)
			fprintf(stream, "auto");
		else
			dump_css_unit(stream, rect.top, rect.tunit);
		fprintf(stream, ", ");

		if (rect.right_auto)
			fprintf(stream, "auto");
		else
			dump_css_unit(stream, rect.right, rect.runit);
		fprintf(stream, ", ");

		if (rect.bottom_auto)
			fprintf(stream, "auto");
		else
			dump_css_unit(stream, rect.bottom, rect.bunit);
		fprintf(stream, ", ");

		if (rect.left_auto)
			fprintf(stream, "auto");
		else
			dump_css_unit(stream, rect.left, rect.lunit);
		fprintf(stream, ") ");
		break;
	default:
		break;
	}

	/* color */
	val = css_computed_color(style, &color);
	if (val == CSS_COLOR_COLOR) {
		fprintf(stream, "color: #%08x ", color);
	}

	/* content */
	val = css_computed_content(style, &content);
	switch (val) {
	case CSS_CONTENT_NONE:
		fprintf(stream, "content: none ");
		break;
	case CSS_CONTENT_NORMAL:
		fprintf(stream, "content: normal ");
		break;
	case CSS_CONTENT_SET:
		fprintf(stream, "content:");

		while (content->type != CSS_COMPUTED_CONTENT_NONE) {
			fprintf(stream, " ");

			switch (content->type) {
			case CSS_COMPUTED_CONTENT_STRING:
				fprintf(stream,	"\"%.*s\"",
						(int) lwc_string_length(
						content->data.string),
						lwc_string_data(
						content->data.string));
				break;
			case CSS_COMPUTED_CONTENT_URI:
				fprintf(stream,	"uri(\"%.*s\")",
						(int) lwc_string_length(
						content->data.uri),
						lwc_string_data(
						content->data.uri));
				break;
			case CSS_COMPUTED_CONTENT_COUNTER:
				fprintf(stream, "counter(%.*s)",
						(int) lwc_string_length(
						content->data.counter.name),
						lwc_string_data(
						content->data.counter.name));
				break;
			case CSS_COMPUTED_CONTENT_COUNTERS:
				fprintf(stream, "counters(%.*s, \"%.*s\")",
						(int) lwc_string_length(
						content->data.counters.name),
						lwc_string_data(
						content->data.counters.name),
						(int) lwc_string_length(
						content->data.counters.sep),
						lwc_string_data(
						content->data.counters.sep));
				break;
			case CSS_COMPUTED_CONTENT_ATTR:
				fprintf(stream, "attr(%.*s)",
						(int) lwc_string_length(
						content->data.attr),
						lwc_string_data(
						content->data.attr));
				break;
			case CSS_COMPUTED_CONTENT_OPEN_QUOTE:
				fprintf(stream, "open-quote");
				break;
			case CSS_COMPUTED_CONTENT_CLOSE_QUOTE:
				fprintf(stream, "close-quote");
				break;
			case CSS_COMPUTED_CONTENT_NO_OPEN_QUOTE:
				fprintf(stream, "no-open-quote");
				break;
			case CSS_COMPUTED_CONTENT_NO_CLOSE_QUOTE:
				fprintf(stream, "no-close-quote");
				break;
			}

			content++;
		}

		fprintf(stream, " ");
		break;
	default:
		break;
	}

	/* counter-increment */
	val = css_computed_counter_increment(style, &counter);
	if ((val == CSS_COUNTER_INCREMENT_NONE) || (counter == NULL)) {
		fprintf(stream, "counter-increment: none ");
	} else {
		fprintf(stream, "counter-increment:");

		while (counter->name != NULL) {
			fprintf(stream, " %.*s ",
					(int) lwc_string_length(counter->name),
					lwc_string_data(counter->name));

			dump_css_fixed(stream, counter->value);

			counter++;
		}

		fprintf(stream, " ");
	}

	/* counter-reset */
	val = css_computed_counter_reset(style, &counter);
	if ((val == CSS_COUNTER_RESET_NONE) || (counter == NULL)) {
		fprintf(stream, "counter-reset: none ");
	} else {
		fprintf(stream, "counter-reset:");

		while (counter->name != NULL) {
			fprintf(stream, " %.*s ",
					(int) lwc_string_length(counter->name),
					lwc_string_data(counter->name));

			dump_css_fixed(stream, counter->value);

			counter++;
		}

		fprintf(stream, " ");
	}

	/* cursor */
	val = css_computed_cursor(style, &string_list);
	fprintf(stream, "cursor:");

	if (string_list != NULL) {
		while (*string_list != NULL) {
			fprintf(stream, " url\"%.*s\")",
					(int) lwc_string_length(*string_list),
					lwc_string_data(*string_list));

			string_list++;
		}
	}
	switch (val) {
	case CSS_CURSOR_AUTO:
		fprintf(stream, " auto ");
		break;
	case CSS_CURSOR_CROSSHAIR:
		fprintf(stream, " crosshair ");
		break;
	case CSS_CURSOR_DEFAULT:
		fprintf(stream, " default ");
		break;
	case CSS_CURSOR_POINTER:
		fprintf(stream, " pointer ");
		break;
	case CSS_CURSOR_MOVE:
		fprintf(stream, " move ");
		break;
	case CSS_CURSOR_E_RESIZE:
		fprintf(stream, " e-resize ");
		break;
	case CSS_CURSOR_NE_RESIZE:
		fprintf(stream, " ne-resize ");
		break;
	case CSS_CURSOR_NW_RESIZE:
		fprintf(stream, " nw-resize ");
		break;
	case CSS_CURSOR_N_RESIZE:
		fprintf(stream, " n-resize ");
		break;
	case CSS_CURSOR_SE_RESIZE:
		fprintf(stream, " se-resize ");
		break;
	case CSS_CURSOR_SW_RESIZE:
		fprintf(stream, " sw-resize ");
		break;
	case CSS_CURSOR_S_RESIZE:
		fprintf(stream, " s-resize ");
		break;
	case CSS_CURSOR_W_RESIZE:
		fprintf(stream, " w-resize ");
		break;
	case CSS_CURSOR_TEXT:
		fprintf(stream, " text ");
		break;
	case CSS_CURSOR_WAIT:
		fprintf(stream, " wait ");
		break;
	case CSS_CURSOR_HELP:
		fprintf(stream, " help ");
		break;
	case CSS_CURSOR_PROGRESS:
		fprintf(stream, " progress ");
		break;
	default:
		break;
	}

	/* direction */
	val = css_computed_direction(style);
	switch (val) {
	case CSS_DIRECTION_LTR:
		fprintf(stream, "direction: ltr ");
		break;
	case CSS_DIRECTION_RTL:
		fprintf(stream, "direction: rtl ");
		break;
	default:
		break;
	}

	/* display */
	val = ns_computed_display_static(style);
	switch (val) {
	case CSS_DISPLAY_INLINE:
		fprintf(stream, "display: inline ");
		break;
	case CSS_DISPLAY_BLOCK:
		fprintf(stream, "display: block ");
		break;
	case CSS_DISPLAY_LIST_ITEM:
		fprintf(stream, "display: list-item ");
		break;
	case CSS_DISPLAY_RUN_IN:
		fprintf(stream, "display: run-in ");
		break;
	case CSS_DISPLAY_INLINE_BLOCK:
		fprintf(stream, "display: inline-block ");
		break;
	case CSS_DISPLAY_TABLE:
		fprintf(stream, "display: table ");
		break;
	case CSS_DISPLAY_INLINE_TABLE:
		fprintf(stream, "display: inline-table ");
		break;
	case CSS_DISPLAY_TABLE_ROW_GROUP:
		fprintf(stream, "display: table-row-group ");
		break;
	case CSS_DISPLAY_TABLE_HEADER_GROUP:
		fprintf(stream, "display: table-header-group ");
		break;
	case CSS_DISPLAY_TABLE_FOOTER_GROUP:
		fprintf(stream, "display: table-footer-group ");
		break;
	case CSS_DISPLAY_TABLE_ROW:
		fprintf(stream, "display: table-row ");
		break;
	case CSS_DISPLAY_TABLE_COLUMN_GROUP:
		fprintf(stream, "display: table-column-group ");
		break;
	case CSS_DISPLAY_TABLE_COLUMN:
		fprintf(stream, "display: table-column ");
		break;
	case CSS_DISPLAY_TABLE_CELL:
		fprintf(stream, "display: table-cell ");
		break;
	case CSS_DISPLAY_TABLE_CAPTION:
		fprintf(stream, "display: table-caption ");
		break;
	case CSS_DISPLAY_NONE:
		fprintf(stream, "display: none ");
		break;
	default:
		break;
	}

	/* empty-cells */
	val = css_computed_empty_cells(style);
	switch (val) {
	case CSS_EMPTY_CELLS_SHOW:
		fprintf(stream, "empty-cells: show ");
		break;
	case CSS_EMPTY_CELLS_HIDE:
		fprintf(stream, "empty-cells: hide ");
		break;
	default:
		break;
	}

	/* float */
	val = css_computed_float(style);
	switch (val) {
	case CSS_FLOAT_LEFT:
		fprintf(stream, "float: left ");
		break;
	case CSS_FLOAT_RIGHT:
		fprintf(stream, "float: right ");
		break;
	case CSS_FLOAT_NONE:
		fprintf(stream, "float: none ");
		break;
	default:
		break;
	}

	/* font-family */
	val = css_computed_font_family(style, &string_list);
	if (val != CSS_FONT_FAMILY_INHERIT) {
		fprintf(stream, "font-family:");

		if (string_list != NULL) {
			while (*string_list != NULL) {
				fprintf(stream, " \"%.*s\"",
					(int) lwc_string_length(*string_list),
					lwc_string_data(*string_list));

				string_list++;
			}
		}
		switch (val) {
		case CSS_FONT_FAMILY_SERIF:
			fprintf(stream, " serif ");
			break;
		case CSS_FONT_FAMILY_SANS_SERIF:
			fprintf(stream, " sans-serif ");
			break;
		case CSS_FONT_FAMILY_CURSIVE:
			fprintf(stream, " cursive ");
			break;
		case CSS_FONT_FAMILY_FANTASY:
			fprintf(stream, " fantasy ");
			break;
		case CSS_FONT_FAMILY_MONOSPACE:
			fprintf(stream, " monospace ");
			break;
		}
	}

	/* font-size */
	val = css_computed_font_size(style, &len1, &unit1);
	switch (val) {
	case CSS_FONT_SIZE_XX_SMALL:
		fprintf(stream, "font-size: xx-small ");
		break;
	case CSS_FONT_SIZE_X_SMALL:
		fprintf(stream, "font-size: x-small ");
		break;
	case CSS_FONT_SIZE_SMALL:
		fprintf(stream, "font-size: small ");
		break;
	case CSS_FONT_SIZE_MEDIUM:
		fprintf(stream, "font-size: medium ");
		break;
	case CSS_FONT_SIZE_LARGE:
		fprintf(stream, "font-size: large ");
		break;
	case CSS_FONT_SIZE_X_LARGE:
		fprintf(stream, "font-size: x-large ");
		break;
	case CSS_FONT_SIZE_XX_LARGE:
		fprintf(stream, "font-size: xx-large ");
		break;
	case CSS_FONT_SIZE_LARGER:
		fprintf(stream, "font-size: larger ");
		break;
	case CSS_FONT_SIZE_SMALLER:
		fprintf(stream, "font-size: smaller ");
		break;
	case CSS_FONT_SIZE_DIMENSION:
		fprintf(stream, "font-size: ");

		dump_css_unit(stream, len1, unit1);

		fprintf(stream, " ");
		break;
	default:
		break;
	}

	/* font-style */
	val = css_computed_font_style(style);
	switch (val) {
	case CSS_FONT_STYLE_NORMAL:
		fprintf(stream, "font-style: normal ");
		break;
	case CSS_FONT_STYLE_ITALIC:
		fprintf(stream, "font-style: italic ");
		break;
	case CSS_FONT_STYLE_OBLIQUE:
		fprintf(stream, "font-style: oblique ");
		break;
	default:
		break;
	}

	/* font-variant */
	val = css_computed_font_variant(style);
	switch (val) {
	case CSS_FONT_VARIANT_NORMAL:
		fprintf(stream, "font-variant: normal ");
		break;
	case CSS_FONT_VARIANT_SMALL_CAPS:
		fprintf(stream, "font-variant: small-caps ");
		break;
	default:
		break;
	}

	/* font-weight */
	val = css_computed_font_weight(style);
	switch (val) {
	case CSS_FONT_WEIGHT_NORMAL:
		fprintf(stream, "font-weight: normal ");
		break;
	case CSS_FONT_WEIGHT_BOLD:
		fprintf(stream, "font-weight: bold ");
		break;
	case CSS_FONT_WEIGHT_BOLDER:
		fprintf(stream, "font-weight: bolder ");
		break;
	case CSS_FONT_WEIGHT_LIGHTER:
		fprintf(stream, "font-weight: lighter ");
		break;
	case CSS_FONT_WEIGHT_100:
		fprintf(stream, "font-weight: 100 ");
		break;
	case CSS_FONT_WEIGHT_200:
		fprintf(stream, "font-weight: 200 ");
		break;
	case CSS_FONT_WEIGHT_300:
		fprintf(stream, "font-weight: 300 ");
		break;
	case CSS_FONT_WEIGHT_400:
		fprintf(stream, "font-weight: 400 ");
		break;
	case CSS_FONT_WEIGHT_500:
		fprintf(stream, "font-weight: 500 ");
		break;
	case CSS_FONT_WEIGHT_600:
		fprintf(stream, "font-weight: 600 ");
		break;
	case CSS_FONT_WEIGHT_700:
		fprintf(stream, "font-weight: 700 ");
		break;
	case CSS_FONT_WEIGHT_800:
		fprintf(stream, "font-weight: 800 ");
		break;
	case CSS_FONT_WEIGHT_900:
		fprintf(stream, "font-weight: 900 ");
		break;
	default:
		break;
	}

	/* height */
	val = css_computed_height(style, &len1, &unit1);
	switch (val) {
	case CSS_HEIGHT_AUTO:
		fprintf(stream, "height: auto ");
		break;
	case CSS_HEIGHT_SET:
		fprintf(stream, "height: ");

		dump_css_unit(stream, len1, unit1);

		fprintf(stream, " ");
		break;
	default:
		break;
	}

	/* left */
	val = css_computed_left(style, &len1, &unit1);
	switch (val) {
	case CSS_LEFT_AUTO:
		fprintf(stream, "left: auto ");
		break;
	case CSS_LEFT_SET:
		fprintf(stream, "left: ");

		dump_css_unit(stream, len1, unit1);

		fprintf(stream, " ");
		break;
	default:
		break;
	}

	/* letter-spacing */
	val = css_computed_letter_spacing(style, &len1, &unit1);
	switch (val) {
	case CSS_LETTER_SPACING_NORMAL:
		fprintf(stream, "letter-spacing: normal ");
		break;
	case CSS_LETTER_SPACING_SET:
		fprintf(stream, "letter-spacing: ");

		dump_css_unit(stream, len1, unit1);

		fprintf(stream, " ");
		break;
	default:
		break;
	}

	/* line-height */
	val = css_computed_line_height(style, &len1, &unit1);
	switch (val) {
	case CSS_LINE_HEIGHT_NORMAL:
		fprintf(stream, "line-height: normal ");
		break;
	case CSS_LINE_HEIGHT_NUMBER:
		fprintf(stream, "line-height: ");

		dump_css_fixed(stream, len1);

		fprintf(stream, " ");
		break;
	case CSS_LINE_HEIGHT_DIMENSION:
		fprintf(stream, "line-height: ");

		dump_css_unit(stream, len1, unit1);

		fprintf(stream, " ");
		break;
	default:
		break;
	}

	/* list-style-image */
	val = css_computed_list_style_image(style, &url);
	if (url != NULL) {
		fprintf(stream, "list-style-image: url('%.*s') ",
				(int) lwc_string_length(url),
				lwc_string_data(url));
	} else if (val == CSS_LIST_STYLE_IMAGE_NONE) {
		fprintf(stream, "list-style-image: none ");
	}

	/* list-style-position */
	val = css_computed_list_style_position(style);
	switch (val) {
	case CSS_LIST_STYLE_POSITION_INSIDE:
		fprintf(stream, "list-style-position: inside ");
		break;
	case CSS_LIST_STYLE_POSITION_OUTSIDE:
		fprintf(stream, "list-style-position: outside ");
		break;
	default:
		break;
	}

	/* list-style-type */
	val = css_computed_list_style_type(style);
	switch (val) {
	case CSS_LIST_STYLE_TYPE_DISC:
		fprintf(stream, "list-style-type: disc ");
		break;
	case CSS_LIST_STYLE_TYPE_CIRCLE:
		fprintf(stream, "list-style-type: circle ");
		break;
	case CSS_LIST_STYLE_TYPE_SQUARE:
		fprintf(stream, "list-style-type: square ");
		break;
	case CSS_LIST_STYLE_TYPE_DECIMAL:
		fprintf(stream, "list-style-type: decimal ");
		break;
	case CSS_LIST_STYLE_TYPE_DECIMAL_LEADING_ZERO:
		fprintf(stream, "list-style-type: decimal-leading-zero ");
		break;
	case CSS_LIST_STYLE_TYPE_LOWER_ROMAN:
		fprintf(stream, "list-style-type: lower-roman ");
		break;
	case CSS_LIST_STYLE_TYPE_UPPER_ROMAN:
		fprintf(stream, "list-style-type: upper-roman ");
		break;
	case CSS_LIST_STYLE_TYPE_LOWER_GREEK:
		fprintf(stream, "list-style-type: lower-greek ");
		break;
	case CSS_LIST_STYLE_TYPE_LOWER_LATIN:
		fprintf(stream, "list-style-type: lower-latin ");
		break;
	case CSS_LIST_STYLE_TYPE_UPPER_LATIN:
		fprintf(stream, "list-style-type: upper-latin ");
		break;
	case CSS_LIST_STYLE_TYPE_ARMENIAN:
		fprintf(stream, "list-style-type: armenian ");
		break;
	case CSS_LIST_STYLE_TYPE_GEORGIAN:
		fprintf(stream, "list-style-type: georgian ");
		break;
	case CSS_LIST_STYLE_TYPE_LOWER_ALPHA:
		fprintf(stream, "list-style-type: lower-alpha ");
		break;
	case CSS_LIST_STYLE_TYPE_UPPER_ALPHA:
		fprintf(stream, "list-style-type: upper-alpha ");
		break;
	case CSS_LIST_STYLE_TYPE_NONE:
		fprintf(stream, "list-style-type: none ");
		break;
	default:
		break;
	}

	/* margin-top */
	val = css_computed_margin_top(style, &len1, &unit1);
	switch (val) {
	case CSS_MARGIN_AUTO:
		fprintf(stream, "margin-top: auto ");
		break;
	case CSS_MARGIN_SET:
		fprintf(stream, "margin-top: ");

		dump_css_unit(stream, len1, unit1);

		fprintf(stream, " ");
		break;
	default:
		break;
	}

	/* margin-right */
	val = css_computed_margin_right(style, &len1, &unit1);
	switch (val) {
	case CSS_MARGIN_AUTO:
		fprintf(stream, "margin-right: auto ");
		break;
	case CSS_MARGIN_SET:
		fprintf(stream, "margin-right: ");

		dump_css_unit(stream, len1, unit1);

		fprintf(stream, " ");
		break;
	default:
		break;
	}

	/* margin-bottom */
	val = css_computed_margin_bottom(style, &len1, &unit1);
	switch (val) {
	case CSS_MARGIN_AUTO:
		fprintf(stream, "margin-bottom: auto ");
		break;
	case CSS_MARGIN_SET:
		fprintf(stream, "margin-bottom: ");

		dump_css_unit(stream, len1, unit1);

		fprintf(stream, " ");
		break;
	default:
		break;
	}

	/* margin-left */
	val = css_computed_margin_left(style, &len1, &unit1);
	switch (val) {
	case CSS_MARGIN_AUTO:
		fprintf(stream, "margin-left: auto ");
		break;
	case CSS_MARGIN_SET:
		fprintf(stream, "margin-left: ");

		dump_css_unit(stream, len1, unit1);

		fprintf(stream, " ");
		break;
	default:
		break;
	}

	/* max-height */
	val = css_computed_max_height(style, &len1, &unit1);
	switch (val) {
	case CSS_MAX_HEIGHT_NONE:
		fprintf(stream, "max-height: none ");
		break;
	case CSS_MAX_HEIGHT_SET:
		fprintf(stream, "max-height: ");

		dump_css_unit(stream, len1, unit1);

		fprintf(stream, " ");
		break;
	default:
		break;
	}

	/* max-width */
	val = css_computed_max_width(style, &len1, &unit1);
	switch (val) {
	case CSS_MAX_WIDTH_NONE:
		fprintf(stream, "max-width: none ");
		break;
	case CSS_MAX_WIDTH_SET:
		fprintf(stream, "max-width: ");

		dump_css_unit(stream, len1, unit1);

		fprintf(stream, " ");
		break;
	default:
		break;
	}

	/* min-height */
	val = ns_computed_min_height(style, &len1, &unit1);
	switch (val) {
	case CSS_MIN_HEIGHT_SET:
		fprintf(stream, "min-height: ");

		dump_css_unit(stream, len1, unit1);

		fprintf(stream, " ");
		break;
	default:
		break;
	}

	/* min-width */
	val = ns_computed_min_width(style, &len1, &unit1);
	switch (val) {
	case CSS_MIN_WIDTH_SET:
		fprintf(stream, "min-width: ");

		dump_css_unit(stream, len1, unit1);

		fprintf(stream, " ");
		break;
	default:
		break;
	}

	/* opacity */
	val = css_computed_opacity(style, &len1);
	switch (val) {
	case CSS_OPACITY_SET:
		fprintf(stream, "opacity: ");

		dump_css_fixed(stream, len1);

		fprintf(stream, " ");
		break;
	default:
		break;
	}

	/* outline-color */
	val = css_computed_outline_color(style, &color);
	switch (val) {
	case CSS_OUTLINE_COLOR_INVERT:
		fprintf(stream, "outline-color: invert ");
		break;
	case CSS_OUTLINE_COLOR_COLOR:
		fprintf(stream, "outline-color: #%08x ", color);
		break;
	default:
		break;
	}

	/* outline-style */
	val = css_computed_outline_style(style);
	switch (val) {
	case CSS_OUTLINE_STYLE_NONE:
		fprintf(stream, "outline-style: none ");
		break;
	case CSS_OUTLINE_STYLE_DOTTED:
		fprintf(stream, "outline-style: dotted ");
		break;
	case CSS_OUTLINE_STYLE_DASHED:
		fprintf(stream, "outline-style: dashed ");
		break;
	case CSS_OUTLINE_STYLE_SOLID:
		fprintf(stream, "outline-style: solid ");
		break;
	case CSS_OUTLINE_STYLE_DOUBLE:
		fprintf(stream, "outline-style: double ");
		break;
	case CSS_OUTLINE_STYLE_GROOVE:
		fprintf(stream, "outline-style: groove ");
		break;
	case CSS_OUTLINE_STYLE_RIDGE:
		fprintf(stream, "outline-style: ridge ");
		break;
	case CSS_OUTLINE_STYLE_INSET:
		fprintf(stream, "outline-style: inset ");
		break;
	case CSS_OUTLINE_STYLE_OUTSET:
		fprintf(stream, "outline-style: outset ");
		break;
	default:
		break;
	}

	/* outline-width */
	val = css_computed_outline_width(style, &len1, &unit1);
	switch (val) {
	case CSS_OUTLINE_WIDTH_THIN:
		fprintf(stream, "outline-width: thin ");
		break;
	case CSS_OUTLINE_WIDTH_MEDIUM:
		fprintf(stream, "outline-width: medium ");
		break;
	case CSS_OUTLINE_WIDTH_THICK:
		fprintf(stream, "outline-width: thick ");
		break;
	case CSS_OUTLINE_WIDTH_WIDTH:
		fprintf(stream, "outline-width: ");

		dump_css_unit(stream, len1, unit1);

		fprintf(stream, " ");
		break;
	default:
		break;
	}

	/* overflow */
	val = css_computed_overflow_x(style);
	switch (val) {
	case CSS_OVERFLOW_VISIBLE:
		fprintf(stream, "overflow-x: visible ");
		break;
	case CSS_OVERFLOW_HIDDEN:
		fprintf(stream, "overflow-x: hidden ");
		break;
	case CSS_OVERFLOW_SCROLL:
		fprintf(stream, "overflow-x: scroll ");
		break;
	case CSS_OVERFLOW_AUTO:
		fprintf(stream, "overflow-x auto ");
		break;
	default:
		break;
	}

	/* overflow */
	val = css_computed_overflow_y(style);
	switch (val) {
	case CSS_OVERFLOW_VISIBLE:
		fprintf(stream, "overflow-y: visible ");
		break;
	case CSS_OVERFLOW_HIDDEN:
		fprintf(stream, "overflow-y: hidden ");
		break;
	case CSS_OVERFLOW_SCROLL:
		fprintf(stream, "overflow-y: scroll ");
		break;
	case CSS_OVERFLOW_AUTO:
		fprintf(stream, "overflow-y: auto ");
		break;
	default:
		break;
	}

	/* padding-top */
	val = css_computed_padding_top(style, &len1, &unit1);
	switch (val) {
	case CSS_PADDING_SET:
		fprintf(stream, "padding-top: ");

		dump_css_unit(stream, len1, unit1);

		fprintf(stream, " ");
		break;
	default:
		break;
	}

	/* padding-right */
	val = css_computed_padding_right(style, &len1, &unit1);
	switch (val) {
	case CSS_PADDING_SET:
		fprintf(stream, "padding-right: ");

		dump_css_unit(stream, len1, unit1);

		fprintf(stream, " ");
		break;
	default:
		break;
	}

	/* padding-bottom */
	val = css_computed_padding_bottom(style, &len1, &unit1);
	switch (val) {
	case CSS_PADDING_SET:
		fprintf(stream, "padding-bottom: ");

		dump_css_unit(stream, len1, unit1);

		fprintf(stream, " ");
		break;
	default:
		break;
	}

	/* padding-left */
	val = css_computed_padding_left(style, &len1, &unit1);
	switch (val) {
	case CSS_PADDING_SET:
		fprintf(stream, "padding-left: ");

		dump_css_unit(stream, len1, unit1);

		fprintf(stream, " ");
		break;
	default:
		break;
	}

	/* position */
	val = css_computed_position(style);
	switch (val) {
	case CSS_POSITION_STATIC:
		fprintf(stream, "position: static ");
		break;
	case CSS_POSITION_RELATIVE:
		fprintf(stream, "position: relative ");
		break;
	case CSS_POSITION_ABSOLUTE:
		fprintf(stream, "position: absolute ");
		break;
	case CSS_POSITION_FIXED:
		fprintf(stream, "position: fixed ");
		break;
	default:
		break;
	}

	/* quotes */
	val = css_computed_quotes(style, &string_list);
	if (val == CSS_QUOTES_STRING && string_list != NULL) {
		fprintf(stream, "quotes:");

		while (*string_list != NULL) {
			fprintf(stream, " \"%.*s\"",
				(int) lwc_string_length(*string_list),
				lwc_string_data(*string_list));

			string_list++;
		}

		fprintf(stream, " ");
	} else {
		switch (val) {
		case CSS_QUOTES_NONE:
			fprintf(stream, "quotes: none ");
			break;
		default:
			break;
		}
	}

	/* right */
	val = css_computed_right(style, &len1, &unit1);
	switch (val) {
	case CSS_RIGHT_AUTO:
		fprintf(stream, "right: auto ");
		break;
	case CSS_RIGHT_SET:
		fprintf(stream, "right: ");

		dump_css_unit(stream, len1, unit1);

		fprintf(stream, " ");
		break;
	default:
		break;
	}

	/* table-layout */
	val = css_computed_table_layout(style);
	switch (val) {
	case CSS_TABLE_LAYOUT_AUTO:
		fprintf(stream, "table-layout: auto ");
		break;
	case CSS_TABLE_LAYOUT_FIXED:
		fprintf(stream, "table-layout: fixed ");
		break;
	default:
		break;
	}

	/* text-align */
	val = css_computed_text_align(style);
	switch (val) {
	case CSS_TEXT_ALIGN_LEFT:
		fprintf(stream, "text-align: left ");
		break;
	case CSS_TEXT_ALIGN_RIGHT:
		fprintf(stream, "text-align: right ");
		break;
	case CSS_TEXT_ALIGN_CENTER:
		fprintf(stream, "text-align: center ");
		break;
	case CSS_TEXT_ALIGN_JUSTIFY:
		fprintf(stream, "text-align: justify ");
		break;
	case CSS_TEXT_ALIGN_DEFAULT:
		fprintf(stream, "text-align: default ");
		break;
	case CSS_TEXT_ALIGN_LIBCSS_LEFT:
		fprintf(stream, "text-align: -libcss-left ");
		break;
	case CSS_TEXT_ALIGN_LIBCSS_CENTER:
		fprintf(stream, "text-align: -libcss-center ");
		break;
	case CSS_TEXT_ALIGN_LIBCSS_RIGHT:
		fprintf(stream, "text-align: -libcss-right ");
		break;
	default:
		break;
	}

	/* text-decoration */
	val = css_computed_text_decoration(style);
	if (val == CSS_TEXT_DECORATION_NONE) {
		fprintf(stream, "text-decoration: none ");
	} else {
		fprintf(stream, "text-decoration:");

		if (val & CSS_TEXT_DECORATION_BLINK) {
			fprintf(stream, " blink");
		}
		if (val & CSS_TEXT_DECORATION_LINE_THROUGH) {
			fprintf(stream, " line-through");
		}
		if (val & CSS_TEXT_DECORATION_OVERLINE) {
			fprintf(stream, " overline");
		}
		if (val & CSS_TEXT_DECORATION_UNDERLINE) {
			fprintf(stream, " underline");
		}

		fprintf(stream, " ");
	}

	/* text-indent */
	val = css_computed_text_indent(style, &len1, &unit1);
	switch (val) {
	case CSS_TEXT_INDENT_SET:
		fprintf(stream, "text-indent: ");

		dump_css_unit(stream, len1, unit1);

		fprintf(stream, " ");
		break;
	default:
		break;
	}

	/* text-transform */
	val = css_computed_text_transform(style);
	switch (val) {
	case CSS_TEXT_TRANSFORM_CAPITALIZE:
		fprintf(stream, "text-transform: capitalize ");
		break;
	case CSS_TEXT_TRANSFORM_UPPERCASE:
		fprintf(stream, "text-transform: uppercase ");
		break;
	case CSS_TEXT_TRANSFORM_LOWERCASE:
		fprintf(stream, "text-transform: lowercase ");
		break;
	case CSS_TEXT_TRANSFORM_NONE:
		fprintf(stream, "text-transform: none ");
		break;
	default:
		break;
	}

	/* top */
	val = css_computed_top(style, &len1, &unit1);
	switch (val) {
	case CSS_TOP_AUTO:
		fprintf(stream, "top: auto ");
		break;
	case CSS_TOP_SET:
		fprintf(stream, "top: ");

		dump_css_unit(stream, len1, unit1);

		fprintf(stream, " ");
		break;
	default:
		break;
	}

	/* unicode-bidi */
	val = css_computed_unicode_bidi(style);
	switch (val) {
	case CSS_UNICODE_BIDI_NORMAL:
		fprintf(stream, "unicode-bidi: normal ");
		break;
	case CSS_UNICODE_BIDI_EMBED:
		fprintf(stream, "unicode-bidi: embed ");
		break;
	case CSS_UNICODE_BIDI_BIDI_OVERRIDE:
		fprintf(stream, "unicode-bidi: bidi-override ");
		break;
	default:
		break;
	}

	/* vertical-align */
	val = css_computed_vertical_align(style, &len1, &unit1);
	switch (val) {
	case CSS_VERTICAL_ALIGN_BASELINE:
		fprintf(stream, "vertical-align: baseline ");
		break;
	case CSS_VERTICAL_ALIGN_SUB:
		fprintf(stream, "vertical-align: sub ");
		break;
	case CSS_VERTICAL_ALIGN_SUPER:
		fprintf(stream, "vertical-align: super ");
		break;
	case CSS_VERTICAL_ALIGN_TOP:
		fprintf(stream, "vertical-align: top ");
		break;
	case CSS_VERTICAL_ALIGN_TEXT_TOP:
		fprintf(stream, "vertical-align: text-top ");
		break;
	case CSS_VERTICAL_ALIGN_MIDDLE:
		fprintf(stream, "vertical-align: middle ");
		break;
	case CSS_VERTICAL_ALIGN_BOTTOM:
		fprintf(stream, "vertical-align: bottom ");
		break;
	case CSS_VERTICAL_ALIGN_TEXT_BOTTOM:
		fprintf(stream, "vertical-align: text-bottom ");
		break;
	case CSS_VERTICAL_ALIGN_SET:
		fprintf(stream, "vertical-align: ");

		dump_css_unit(stream, len1, unit1);

		fprintf(stream, " ");
		break;
	default:
		break;
	}

	/* visibility */
	val = css_computed_visibility(style);
	switch (val) {
	case CSS_VISIBILITY_VISIBLE:
		fprintf(stream, "visibility: visible ");
		break;
	case CSS_VISIBILITY_HIDDEN:
		fprintf(stream, "visibility: hidden ");
		break;
	case CSS_VISIBILITY_COLLAPSE:
		fprintf(stream, "visibility: collapse ");
		break;
	default:
		break;
	}

	/* white-space */
	val = css_computed_white_space(style);
	switch (val) {
	case CSS_WHITE_SPACE_NORMAL:
		fprintf(stream, "white-space: normal ");
		break;
	case CSS_WHITE_SPACE_PRE:
		fprintf(stream, "white-space: pre ");
		break;
	case CSS_WHITE_SPACE_NOWRAP:
		fprintf(stream, "white-space: nowrap ");
		break;
	case CSS_WHITE_SPACE_PRE_WRAP:
		fprintf(stream, "white-space: pre-wrap ");
		break;
	case CSS_WHITE_SPACE_PRE_LINE:
		fprintf(stream, "white-space: pre-line ");
		break;
	default:
		break;
	}

	/* width */
	val = css_computed_width(style, &len1, &unit1);
	switch (val) {
	case CSS_WIDTH_AUTO:
		fprintf(stream, "width: auto ");
		break;
	case CSS_WIDTH_SET:
		fprintf(stream, "width: ");

		dump_css_unit(stream, len1, unit1);

		fprintf(stream, " ");
		break;
	default:
		break;
	}

	/* word-spacing */
	val = css_computed_word_spacing(style, &len1, &unit1);
	switch (val) {
	case CSS_WORD_SPACING_NORMAL:
		fprintf(stream, "word-spacing: normal ");
		break;
	case CSS_WORD_SPACING_SET:
		fprintf(stream, "word-spacing: ");

		dump_css_unit(stream, len1, unit1);

		fprintf(stream, " ");
		break;
	default:
		break;
	}

	/* z-index */
	val = css_computed_z_index(style, &zindex);
	switch (val) {
	case CSS_Z_INDEX_AUTO:
		fprintf(stream, "z-index: auto ");
		break;
	case CSS_Z_INDEX_SET:
		fprintf(stream, "z-index: %d ", zindex);
		break;
	default:
		break;
	}

	fprintf(stream, "}");
}







netsurf-vince/pdf/content/handlers/css/dump.h

/*
 * Copyright 2009 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_CSS_DUMP_H_
#define NETSURF_CSS_DUMP_H_

/**
 * Dump a computed style \a style to the give file handle \a stream.
 *
 * \param stream  Stream to write to
 * \param style   Computed style to dump
 */
void nscss_dump_computed_style(FILE *stream, const css_computed_style *style);

#endif







netsurf-vince/pdf/content/handlers/css/hints.c

/*
 * Copyright 2009 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <string.h>
#include <strings.h>

#include "utils/nsoption.h"
#include "utils/corestrings.h"
#include "utils/log.h"
#include "utils/nsurl.h"
#include "utils/utils.h"

#include "css/hints.h"
#include "css/select.h"

#define LOG_STATS
#undef LOG_STATS

/******************************************************************************
 * Utility functions                                                          *
 ******************************************************************************/

/**
 * Determine if a given character is whitespace
 *
 * \param c  Character to consider
 * \return true if character is whitespace, false otherwise
 */
static bool isWhitespace(char c)
{
	return c == ' ' || c == '\t' || c == '\f' || c == '\r' || c == '\n';
}

/**
 * Determine if a given character is a valid hex digit
 *
 * \param c  Character to consider
 * \return true if character is a valid hex digit, false otherwise
 */
static bool isHex(char c)
{
	return ('0' <= c && c <= '9') ||
			('A' <= (c & ~0x20) && (c & ~0x20) <= 'F');
}

/**
 * Convert a character representing a hex digit to the corresponding hex value
 *
 * \param c  Character to convert
 * \return Hex value represented by character
 *
 * \note This function assumes an ASCII-compatible character set
 */
static uint8_t charToHex(char c)
{
	/* 0-9 */
	c -= '0';

	/* A-F */
	if (c > 9)
		c -= 'A' - '9' - 1;

	/* a-f */
	if (c > 15)
		c -= 'a' - 'A';

	return c;
}


/******************************************************************************
 * Common parsing functions                                                   *
 ******************************************************************************/

/**
 * Parse a number string
 *
 * \param data  Data to parse (NUL-terminated)
 * \param maybe_negative  Negative numbers permitted
 * \param real            Floating point numbers permitted
 * \param value           Pointer to location to receive numeric value
 * \param consumed        Pointer to location to receive number of input
 *                        bytes consumed
 * \return true on success, false on invalid input
 */
static bool parse_number(const char *data, bool maybe_negative, bool real,
		css_fixed *value, size_t *consumed)
{
	size_t len;
	const uint8_t *ptr;
	int32_t intpart = 0;
	int32_t fracpart = 0;
	int32_t pwr = 1;
	int sign = 1;

	*consumed = 0;

	len = strlen(data);
	ptr = (const uint8_t *) data;

	if (len == 0)
		return false;

	/* Skip leading whitespace */
	while (len > 0 && isWhitespace(ptr[0])) {
		len--;
		ptr++;
	}

	if (len == 0)
		return false;

	/* Extract sign, if any */
	if (ptr[0] == '+') {
		len--;
		ptr++;
	} else if (ptr[0] == '-' && maybe_negative) {
		sign = -1;
		len--;
		ptr++;
	}

	if (len == 0)
		return false;

	/* Must have a digit [0,9] */
	if ('0' > ptr[0] || ptr[0] > '9')
		return false;

	/* Now extract intpart, assuming base 10 */
	while (len > 0) {
		/* Stop on first non-digit */
		if (ptr[0] < '0' || '9' < ptr[0])
			break;

		/* Prevent overflow of 'intpart'; proper clamping below */
		if (intpart < (1 << 22)) {
			intpart *= 10;
			intpart += ptr[0] - '0';
		}
		ptr++;
		len--;
	}

	/* And fracpart, again, assuming base 10 */
	if (real && len > 1 && ptr[0] == '.' &&
			('0' <= ptr[1] && ptr[1] <= '9')) {
		ptr++;
		len--;

		while (len > 0) {
			if (ptr[0] < '0' || '9' < ptr[0])
				break;

			if (pwr < 1000000) {
				pwr *= 10;
				fracpart *= 10;
				fracpart += ptr[0] - '0';
			}
			ptr++;
			len--;
		}

		fracpart = ((1 << 10) * fracpart + pwr/2) / pwr;
		if (fracpart >= (1 << 10)) {
			intpart++;
			fracpart &= (1 << 10) - 1;
		}
	}

	if (sign > 0) {
		/* If the result is larger than we can represent,
		 * then clamp to the maximum value we can store. */
		if (intpart >= (1 << 21)) {
			intpart = (1 << 21) - 1;
			fracpart = (1 << 10) - 1;
		}
	} else {
		/* If the negated result is smaller than we can represent
		 * then clamp to the minimum value we can store. */
		if (intpart >= (1 << 21)) {
			intpart = -(1 << 21);
			fracpart = 0;
		} else {
			intpart = -intpart;
			if (fracpart) {
				fracpart = (1 << 10) - fracpart;
				intpart--;
			}
		}
	}

	*value = (intpart << 10) | fracpart;

	*consumed = ptr - (const uint8_t *) data;

	return true;
}

/**
 * Parse a dimension string
 *
 * \param data    Data to parse (NUL-terminated)
 * \param strict  Whether to enforce strict parsing rules
 * \param length  Pointer to location to receive dimension's length
 * \param unit    Pointer to location to receive dimension's unit
 * \return true on success, false on invalid input
 */
static bool parse_dimension(const char *data, bool strict, css_fixed *length,
		css_unit *unit)
{
	size_t len;
	size_t read;
	css_fixed value;

	len = strlen(data);

	if (parse_number(data, false, true, &value, &read) == false)
		return false;

	if (strict && value < INTTOFIX(1))
		return false;

	*length = value;

	if (len > read && data[read] == '%')
		*unit = CSS_UNIT_PCT;
	else
		*unit = CSS_UNIT_PX;

	return true;
}

/**
 * Mapping of colour name to CSS color
 */
struct colour_map {
	const char *name;
	css_color color;
};

/**
 * Name comparator for named colour matching
 *
 * \param a  Name to match
 * \param b  Colour map entry to consider
 * \return 0   on match,
 *         < 0 if a < b,
 *         > 0 if b > a.
 */
static int cmp_colour_name(const void *a, const void *b)
{
	const char *aa = a;
	const struct colour_map *bb = b;

	return strcasecmp(aa, bb->name);
}

/**
 * Parse a named colour
 *
 * \param name    Name to parse
 * \param result  Pointer to location to receive css_color
 * \return true on success, false on invalid input
 */
static bool parse_named_colour(const char *name, css_color *result)
{
	static const struct colour_map named_colours[] = {
		{ "aliceblue",		0xfff0f8ff },
		{ "antiquewhite",	0xfffaebd7 },
		{ "aqua",		0xff00ffff },
		{ "aquamarine",		0xff7fffd4 },
		{ "azure",		0xfff0ffff },
		{ "beige",		0xfff5f5dc },
		{ "bisque",		0xffffe4c4 },
		{ "black",		0xff000000 },
		{ "blanchedalmond",	0xffffebcd },
		{ "blue",		0xff0000ff },
		{ "blueviolet",		0xff8a2be2 },
		{ "brown",		0xffa52a2a },
		{ "burlywood",		0xffdeb887 },
		{ "cadetblue",		0xff5f9ea0 },
		{ "chartreuse",		0xff7fff00 },
		{ "chocolate",		0xffd2691e },
		{ "coral",		0xffff7f50 },
		{ "cornflowerblue",	0xff6495ed },
		{ "cornsilk",		0xfffff8dc },
		{ "crimson",		0xffdc143c },
		{ "cyan",		0xff00ffff },
		{ "darkblue",		0xff00008b },
		{ "darkcyan",		0xff008b8b },
		{ "darkgoldenrod",	0xffb8860b },
		{ "darkgray",		0xffa9a9a9 },
		{ "darkgreen",		0xff006400 },
		{ "darkgrey",		0xffa9a9a9 },
		{ "darkkhaki",		0xffbdb76b },
		{ "darkmagenta",	0xff8b008b },
		{ "darkolivegreen",	0xff556b2f },
		{ "darkorange",		0xffff8c00 },
		{ "darkorchid",		0xff9932cc },
		{ "darkred",		0xff8b0000 },
		{ "darksalmon",		0xffe9967a },
		{ "darkseagreen",	0xff8fbc8f },
		{ "darkslateblue",	0xff483d8b },
		{ "darkslategray",	0xff2f4f4f },
		{ "darkslategrey",	0xff2f4f4f },
		{ "darkturquoise",	0xff00ced1 },
		{ "darkviolet",		0xff9400d3 },
		{ "deeppink",		0xffff1493 },
		{ "deepskyblue",	0xff00bfff },
		{ "dimgray",		0xff696969 },
		{ "dimgrey",		0xff696969 },
		{ "dodgerblue",		0xff1e90ff },
		{ "feldspar",		0xffd19275 },
		{ "firebrick",		0xffb22222 },
		{ "floralwhite",	0xfffffaf0 },
		{ "forestgreen",	0xff228b22 },
		{ "fuchsia",		0xffff00ff },
		{ "gainsboro",		0xffdcdcdc },
		{ "ghostwhite",		0xfff8f8ff },
		{ "gold",		0xffffd700 },
		{ "goldenrod",		0xffdaa520 },
		{ "gray",		0xff808080 },
		{ "green",		0xff008000 },
		{ "greenyellow",	0xffadff2f },
		{ "grey",		0xff808080 },
		{ "honeydew",		0xfff0fff0 },
		{ "hotpink",		0xffff69b4 },
		{ "indianred",		0xffcd5c5c },
		{ "indigo",		0xff4b0082 },
		{ "ivory",		0xfffffff0 },
		{ "khaki",		0xfff0e68c },
		{ "lavender",		0xffe6e6fa },
		{ "lavenderblush",	0xfffff0f5 },
		{ "lawngreen",		0xff7cfc00 },
		{ "lemonchiffon",	0xfffffacd },
		{ "lightblue",		0xffadd8e6 },
		{ "lightcoral",		0xfff08080 },
		{ "lightcyan",		0xffe0ffff },
		{ "lightgoldenrodyellow",	0xfffafad2 },
		{ "lightgray",		0xffd3d3d3 },
		{ "lightgreen",		0xff90ee90 },
		{ "lightgrey",		0xffd3d3d3 },
		{ "lightpink",		0xffffb6c1 },
		{ "lightsalmon",	0xffffa07a },
		{ "lightseagreen",	0xff20b2aa },
		{ "lightskyblue",	0xff87cefa },
		{ "lightslateblue",	0xff8470ff },
		{ "lightslategray",	0xff778899 },
		{ "lightslategrey",	0xff778899 },
		{ "lightsteelblue",	0xffb0c4de },
		{ "lightyellow",	0xffffffe0 },
		{ "lime",		0xff00ff00 },
		{ "limegreen",		0xff32cd32 },
		{ "linen",		0xfffaf0e6 },
		{ "magenta",		0xffff00ff },
		{ "maroon",		0xff800000 },
		{ "mediumaquamarine",	0xff66cdaa },
		{ "mediumblue",		0xff0000cd },
		{ "mediumorchid",	0xffba55d3 },
		{ "mediumpurple",	0xff9370db },
		{ "mediumseagreen",	0xff3cb371 },
		{ "mediumslateblue",	0xff7b68ee },
		{ "mediumspringgreen",	0xff00fa9a },
		{ "mediumturquoise",	0xff48d1cc },
		{ "mediumvioletred",	0xffc71585 },
		{ "midnightblue",	0xff191970 },
		{ "mintcream",		0xfff5fffa },
		{ "mistyrose",		0xffffe4e1 },
		{ "moccasin",		0xffffe4b5 },
		{ "navajowhite",	0xffffdead },
		{ "navy",		0xff000080 },
		{ "oldlace",		0xfffdf5e6 },
		{ "olive",		0xff808000 },
		{ "olivedrab",		0xff6b8e23 },
		{ "orange",		0xffffa500 },
		{ "orangered",		0xffff4500 },
		{ "orchid",		0xffda70d6 },
		{ "palegoldenrod",	0xffeee8aa },
		{ "palegreen",		0xff98fb98 },
		{ "paleturquoise",	0xffafeeee },
		{ "palevioletred",	0xffdb7093 },
		{ "papayawhip",		0xffffefd5 },
		{ "peachpuff",		0xffffdab9 },
		{ "peru",		0xffcd853f },
		{ "pink",		0xffffc0cb },
		{ "plum",		0xffdda0dd },
		{ "powderblue",		0xffb0e0e6 },
		{ "purple",		0xff800080 },
		{ "red",		0xffff0000 },
		{ "rosybrown",		0xffbc8f8f },
		{ "royalblue",		0xff4169e1 },
		{ "saddlebrown",	0xff8b4513 },
		{ "salmon",		0xfffa8072 },
		{ "sandybrown",		0xfff4a460 },
		{ "seagreen",		0xff2e8b57 },
		{ "seashell",		0xfffff5ee },
		{ "sienna",		0xffa0522d },
		{ "silver",		0xffc0c0c0 },
		{ "skyblue",		0xff87ceeb },
		{ "slateblue",		0xff6a5acd },
		{ "slategray",		0xff708090 },
		{ "slategrey",		0xff708090 },
		{ "snow",		0xfffffafa },
		{ "springgreen",	0xff00ff7f },
		{ "steelblue",		0xff4682b4 },
		{ "tan",		0xffd2b48c },
		{ "teal",		0xff008080 },
		{ "thistle",		0xffd8bfd8 },
		{ "tomato",		0xffff6347 },
		{ "turquoise",		0xff40e0d0 },
		{ "violet",		0xffee82ee },
		{ "violetred",		0xffd02090 },
		{ "wheat",		0xfff5deb3 },
		{ "white",		0xffffffff },
		{ "whitesmoke",		0xfff5f5f5 },
		{ "yellow",		0xffffff00 },
		{ "yellowgreen",	0xff9acd32 }
	};
	const struct colour_map *entry;

	entry = bsearch(name, named_colours,
			sizeof(named_colours) / sizeof(named_colours[0]),
			sizeof(named_colours[0]),
			cmp_colour_name);

	if (entry != NULL)
		*result = entry->color;

	return entry != NULL;
}

/* exported interface documented in content/handlers/css/hints.h */
bool nscss_parse_colour(const char *data, css_color *result)
{
	size_t len = strlen(data);
	uint8_t r, g, b;

	/* 2 */
	if (len == 0)
		return false;

	/* 3 */
	if (len == SLEN("transparent") && strcasecmp(data, "transparent") == 0)
		return false;

	/* 4 */
	if (parse_named_colour(data, result))
		return true;

	/** \todo Implement HTML5's utterly insane legacy colour parsing */

	if (data[0] == '#') {
		data++;
		len--;
	}

	if (len == 3 && isHex(data[0]) && isHex(data[1]) && isHex(data[2])) {
		r = charToHex(data[0]);
		g = charToHex(data[1]);
		b = charToHex(data[2]);

		r |= (r << 4);
		g |= (g << 4);
		b |= (b << 4);

		*result = (0xff << 24) | (r << 16) | (g << 8) | b;

		return true;
	} else if (len == 6 && isHex(data[0]) && isHex(data[1]) &&
			isHex(data[2]) && isHex(data[3]) && isHex(data[4]) &&
			isHex(data[5])) {
		r = (charToHex(data[0]) << 4) | charToHex(data[1]);
		g = (charToHex(data[2]) << 4) | charToHex(data[3]);
		b = (charToHex(data[4]) << 4) | charToHex(data[5]);

		*result = (0xff << 24) | (r << 16) | (g << 8) | b;

		return true;
	}

	return false;
}

/**
 * Parse a font \@size attribute
 *
 * \param size  Data to parse (NUL-terminated)
 * \param val   Pointer to location to receive enum value
 * \param len   Pointer to location to receive length
 * \param unit  Pointer to location to receive unit
 * \return True on success, false on failure
 */
static bool parse_font_size(const char *size, uint8_t *val,
		css_fixed *len, css_unit *unit)
{
	static const uint8_t size_map[] = {
		CSS_FONT_SIZE_XX_SMALL,
		CSS_FONT_SIZE_SMALL,
		CSS_FONT_SIZE_MEDIUM,
		CSS_FONT_SIZE_LARGE,
		CSS_FONT_SIZE_X_LARGE,
		CSS_FONT_SIZE_XX_LARGE,
		CSS_FONT_SIZE_DIMENSION	/* xxx-large (see below) */
	};

	const char *p = size;
	char mode;
	int value = 0;

	/* Skip whitespace */
	while (*p != '\0' && isWhitespace(*p))
		p++;

	mode = *p;

	/* Skip +/- */
	if (mode == '+' || mode == '-')
		p++;

	/* Need at least one digit */
	if (*p < '0' || *p > '9') {
		return false;
	}

	/* Consume digits, computing value */
	while ('0' <= *p && *p <= '9') {
		value = value * 10 + (*p - '0');
		p++;
	}

	/* Resolve relative sizes */
	if (mode == '+')
		value += 3;
	else if (mode == '-')
		value = 3 - value;

	/* Clamp to range [1,7] */
	if (value < 1)
		value = 1;
	else if (value > 7)
		value = 7;

	if (value == 7) {
		/* Manufacture xxx-large */
	  *len = FDIV(FMUL(INTTOFIX(3), INTTOFIX(nsoption_int(font_size))),
				F_10);
	} else {
		/* Len is irrelevant */
		*len = 0;
	}

	*unit = CSS_UNIT_PT;
	*val = size_map[value - 1];

	return true;
}


/******************************************************************************
 * Hint context management                                                    *
 ******************************************************************************/

#define MAX_HINTS_PER_ELEMENT 32

struct css_hint_ctx {
	struct css_hint *hints;
	uint32_t len;
};

struct css_hint_ctx hint_ctx;

nserror css_hint_init(void)
{
	hint_ctx.hints = malloc(sizeof(struct css_hint) *
			MAX_HINTS_PER_ELEMENT);
	if (hint_ctx.hints == NULL) {
		return NSERROR_NOMEM;
	}

	return NSERROR_OK;
}

void css_hint_fini(void)
{
	hint_ctx.len = 0;
	free(hint_ctx.hints);
}

static void css_hint_clean(void)
{
	hint_ctx.len = 0;
}

static inline void css_hint_advance(struct css_hint **hint)
{
	hint_ctx.len++;
	assert(hint_ctx.len < MAX_HINTS_PER_ELEMENT);

	(*hint)++;
}

static void css_hint_get_hints(struct css_hint **hints, uint32_t *nhints)
{
	*hints = hint_ctx.hints;
	*nhints = hint_ctx.len;
}


/******************************************************************************
 * Presentational hint handlers                                               *
 ******************************************************************************/

static void css_hint_table_cell_border_padding(
		nscss_select_ctx *ctx,
		dom_node *node)
{
	struct css_hint *hint = &hint_ctx.hints[hint_ctx.len];
	css_qname qs;
	dom_string *attr = NULL;
	dom_node *tablenode = NULL;
	dom_exception exc;

	qs.ns = NULL;
	qs.name = lwc_string_ref(corestring_lwc_table);
	if (named_ancestor_node(ctx, node, &qs,
			(void *)&tablenode) != CSS_OK) {
		/* Didn't find, or had error */
		lwc_string_unref(qs.name);
		return;
	}
	lwc_string_unref(qs.name);

	if (tablenode == NULL) {
		return;
	}
	/* No need to unref tablenode, named_ancestor_node does not
	 * return a reffed node to the CSS
	 */

	exc = dom_element_get_attribute(tablenode,
			corestring_dom_border, &attr);

	if (exc == DOM_NO_ERR && attr != NULL) {
		uint32_t hint_prop;
		css_hint_length hint_length;

		if (parse_dimension(
				dom_string_data(attr), false,
						&hint_length.value,
						&hint_length.unit) &&
				INTTOFIX(0) != hint_length.value) {

			for (hint_prop = CSS_PROP_BORDER_TOP_STYLE;
			     hint_prop <= CSS_PROP_BORDER_LEFT_STYLE;
			     hint_prop++) {
				hint->prop = hint_prop;
				hint->status = CSS_BORDER_STYLE_INSET;
				css_hint_advance(&hint);
			}

			for (hint_prop = CSS_PROP_BORDER_TOP_WIDTH;
			     hint_prop <= CSS_PROP_BORDER_LEFT_WIDTH;
			     hint_prop++) {
				hint->prop = hint_prop;
				hint->data.length.value = INTTOFIX(1);
				hint->data.length.unit = CSS_UNIT_PX;
				hint->status = CSS_BORDER_WIDTH_WIDTH;
				css_hint_advance(&hint);
			}
		}
		dom_string_unref(attr);
	}

	exc = dom_element_get_attribute(tablenode,
			corestring_dom_bordercolor, &attr);

	if (exc == DOM_NO_ERR && attr != NULL) {
		uint32_t hint_prop;
		css_color hint_color;

		if (nscss_parse_colour(
				(const char *)dom_string_data(attr),
				&hint_color)) {

			for (hint_prop = CSS_PROP_BORDER_TOP_COLOR;
			     hint_prop <= CSS_PROP_BORDER_LEFT_COLOR;
			     hint_prop++) {
				hint->prop = hint_prop;
				hint->data.color = hint_color;
				hint->status = CSS_BORDER_COLOR_COLOR;
				css_hint_advance(&hint);
			}
		}
		dom_string_unref(attr);
	}

	exc = dom_element_get_attribute(tablenode,
			corestring_dom_cellpadding, &attr);

	if (exc == DOM_NO_ERR && attr != NULL) {
		uint32_t hint_prop;
		css_hint_length hint_length;

		if (parse_dimension(
				dom_string_data(attr), false,
						&hint_length.value,
						&hint_length.unit)) {

			for (hint_prop = CSS_PROP_PADDING_TOP;
			     hint_prop <= CSS_PROP_PADDING_LEFT;
			     hint_prop++) {
				hint->prop = hint_prop;
				hint->data.length.value = hint_length.value;
				hint->data.length.unit = hint_length.unit;
				hint->status = CSS_PADDING_SET;
				css_hint_advance(&hint);
			}
		}
		dom_string_unref(attr);
	}
}

static void css_hint_vertical_align_table_cells(
		nscss_select_ctx *ctx,
		dom_node *node)
{
	struct css_hint *hint = &hint_ctx.hints[hint_ctx.len];
	dom_string *attr = NULL;
	dom_exception err;

	err = dom_element_get_attribute(node,
			corestring_dom_valign, &attr);

	if (err == DOM_NO_ERR && attr != NULL) {
		hint->data.length.value = 0;
		hint->data.length.unit = CSS_UNIT_PX;
		if (dom_string_caseless_lwc_isequal(attr,
				corestring_lwc_top)) {
			hint->prop = CSS_PROP_VERTICAL_ALIGN;
			hint->status = CSS_VERTICAL_ALIGN_TOP;
			css_hint_advance(&hint);

		} else if (dom_string_caseless_lwc_isequal(attr,
					corestring_lwc_middle)) {
			hint->prop = CSS_PROP_VERTICAL_ALIGN;
			hint->status = CSS_VERTICAL_ALIGN_MIDDLE;
			css_hint_advance(&hint);

		} else if (dom_string_caseless_lwc_isequal(attr,
					corestring_lwc_bottom)) {
			hint->prop = CSS_PROP_VERTICAL_ALIGN;
			hint->status = CSS_VERTICAL_ALIGN_BOTTOM;
			css_hint_advance(&hint);

		} else if (dom_string_caseless_lwc_isequal(attr,
					corestring_lwc_baseline)) {
			hint->prop = CSS_PROP_VERTICAL_ALIGN;
			hint->status = CSS_VERTICAL_ALIGN_BASELINE;
			css_hint_advance(&hint);
		}
		dom_string_unref(attr);
	}
}

static void css_hint_vertical_align_replaced(
		nscss_select_ctx *ctx,
		dom_node *node)
{
	struct css_hint *hint = &hint_ctx.hints[hint_ctx.len];
	dom_string *attr = NULL;
	dom_exception err;

	err = dom_element_get_attribute(node,
			corestring_dom_valign, &attr);

	if (err == DOM_NO_ERR && attr != NULL) {
		if (dom_string_caseless_lwc_isequal(attr,
				corestring_lwc_top)) {
			hint->prop = CSS_PROP_VERTICAL_ALIGN;
			hint->status = CSS_VERTICAL_ALIGN_TOP;
			css_hint_advance(&hint);

		} else if (dom_string_caseless_lwc_isequal(attr,
					corestring_lwc_bottom) ||
			   dom_string_caseless_lwc_isequal(attr,
					corestring_lwc_baseline)) {
			hint->prop = CSS_PROP_VERTICAL_ALIGN;
			hint->status = CSS_VERTICAL_ALIGN_BASELINE;
			css_hint_advance(&hint);

		} else if (dom_string_caseless_lwc_isequal(attr,
					corestring_lwc_texttop)) {
			hint->prop = CSS_PROP_VERTICAL_ALIGN;
			hint->status = CSS_VERTICAL_ALIGN_TEXT_TOP;
			css_hint_advance(&hint);

		} else if (dom_string_caseless_lwc_isequal(attr,
					corestring_lwc_absmiddle) ||
			   dom_string_caseless_lwc_isequal(attr,
					corestring_lwc_abscenter)) {
			hint->prop = CSS_PROP_VERTICAL_ALIGN;
			hint->status = CSS_VERTICAL_ALIGN_MIDDLE;
			css_hint_advance(&hint);
		}
		dom_string_unref(attr);
	}
}

static void css_hint_text_align_normal(
		nscss_select_ctx *ctx,
		dom_node *node)
{
	struct css_hint *hint = &hint_ctx.hints[hint_ctx.len];
	dom_string *align = NULL;
	dom_exception err;

	err = dom_element_get_attribute(node,
			corestring_dom_align, &align);
	if (err == DOM_NO_ERR && align != NULL) {
		if (dom_string_caseless_lwc_isequal(align,
				corestring_lwc_left)) {
			hint->prop = CSS_PROP_TEXT_ALIGN;
			hint->status = CSS_TEXT_ALIGN_LEFT;
			css_hint_advance(&hint);

		} else if (dom_string_caseless_lwc_isequal(align,
					corestring_lwc_center)) {
			hint->prop = CSS_PROP_TEXT_ALIGN;
			hint->status = CSS_TEXT_ALIGN_CENTER;
			css_hint_advance(&hint);

		} else if (dom_string_caseless_lwc_isequal(align,
					corestring_lwc_right)) {
			hint->prop = CSS_PROP_TEXT_ALIGN;
			hint->status = CSS_TEXT_ALIGN_RIGHT;
			css_hint_advance(&hint);

		} else if (dom_string_caseless_lwc_isequal(align,
					corestring_lwc_justify)) {
			hint->prop = CSS_PROP_TEXT_ALIGN;
			hint->status = CSS_TEXT_ALIGN_JUSTIFY;
			css_hint_advance(&hint);
		}
		dom_string_unref(align);
	}
}

static void css_hint_text_align_center(
		nscss_select_ctx *ctx,
		dom_node *node)
{
	struct css_hint *hint = &hint_ctx.hints[hint_ctx.len];

	hint->prop = CSS_PROP_TEXT_ALIGN;
	hint->status = CSS_TEXT_ALIGN_LIBCSS_CENTER;
	css_hint_advance(&hint);
}

static void css_hint_margin_left_right_align_center(
		nscss_select_ctx *ctx,
		dom_node *node)
{
	struct css_hint *hint = &hint_ctx.hints[hint_ctx.len];
	dom_string *attr;
	dom_exception exc;

	exc = dom_element_get_attribute(node,
			corestring_dom_align, &attr);

	if (exc == DOM_NO_ERR && attr != NULL) {
		memset(hint, 0, sizeof(*hint) * 2);
		if (dom_string_caseless_lwc_isequal(attr,
						corestring_lwc_center) ||
				dom_string_caseless_lwc_isequal(attr,
						corestring_lwc_abscenter) ||
				dom_string_caseless_lwc_isequal(attr,
						corestring_lwc_middle) ||
				dom_string_caseless_lwc_isequal(attr,
						corestring_lwc_absmiddle)) {
			hint->prop = CSS_PROP_MARGIN_LEFT;
			hint->status = CSS_MARGIN_AUTO;
			css_hint_advance(&hint);

			hint->prop = CSS_PROP_MARGIN_RIGHT;
			hint->status = CSS_MARGIN_AUTO;
			css_hint_advance(&hint);
		}
		dom_string_unref(attr);
	}
}

static void css_hint_text_align_special(
		nscss_select_ctx *ctx,
		dom_node *node)
{
	struct css_hint *hint = &hint_ctx.hints[hint_ctx.len];
	dom_string *align = NULL;
	dom_exception err;

	err = dom_element_get_attribute(node,
			corestring_dom_align, &align);

	if (err == DOM_NO_ERR && align != NULL) {
		if (dom_string_caseless_lwc_isequal(align,
				corestring_lwc_center)) {
			hint->prop = CSS_PROP_TEXT_ALIGN;
			hint->status = CSS_TEXT_ALIGN_LIBCSS_CENTER;
			css_hint_advance(&hint);

		} else if (dom_string_caseless_lwc_isequal(align,
					corestring_lwc_left)) {
			hint->prop = CSS_PROP_TEXT_ALIGN;
			hint->status = CSS_TEXT_ALIGN_LIBCSS_LEFT;
			css_hint_advance(&hint);

		} else if (dom_string_caseless_lwc_isequal(align,
					corestring_lwc_right)) {
			hint->prop = CSS_PROP_TEXT_ALIGN;
			hint->status = CSS_TEXT_ALIGN_LIBCSS_RIGHT;
			css_hint_advance(&hint);

		} else if (dom_string_caseless_lwc_isequal(align,
					corestring_lwc_justify)) {
			hint->prop = CSS_PROP_TEXT_ALIGN;
			hint->status = CSS_TEXT_ALIGN_JUSTIFY;
			css_hint_advance(&hint);
		}
		dom_string_unref(align);
	}
}

static void css_hint_text_align_table_special(
		nscss_select_ctx *ctx,
		dom_node *node)
{
	struct css_hint *hint = &hint_ctx.hints[hint_ctx.len];

	hint->prop = CSS_PROP_TEXT_ALIGN;
	hint->status = CSS_TEXT_ALIGN_INHERIT_IF_NON_MAGIC;
	css_hint_advance(&hint);
}

static void css_hint_margin_hspace_vspace(
		nscss_select_ctx *ctx,
		dom_node *node)
{
	struct css_hint *hint = &hint_ctx.hints[hint_ctx.len];
	dom_string *attr = NULL;
	dom_exception exc;

	exc = dom_element_get_attribute(node,
			corestring_dom_vspace, &attr);

	if (exc == DOM_NO_ERR && attr != NULL) {
		css_hint_length hint_length;
		if (parse_dimension(
				dom_string_data(attr), false,
				&hint_length.value,
				&hint_length.unit)) {
			hint->prop = CSS_PROP_MARGIN_TOP;
			hint->data.length.value = hint_length.value;
			hint->data.length.unit = hint_length.unit;
			hint->status = CSS_MARGIN_SET;
			css_hint_advance(&hint);

			hint->prop = CSS_PROP_MARGIN_BOTTOM;
			hint->data.length.value = hint_length.value;
			hint->data.length.unit = hint_length.unit;
			hint->status = CSS_MARGIN_SET;
			css_hint_advance(&hint);
		}
		dom_string_unref(attr);
	}

	exc = dom_element_get_attribute(node,
			corestring_dom_hspace, &attr);

	if (exc == DOM_NO_ERR && attr != NULL) {
		css_hint_length hint_length;
		if (parse_dimension(
				dom_string_data(attr), false,
				&hint_length.value,
				&hint_length.unit)) {
			hint->prop = CSS_PROP_MARGIN_LEFT;
			hint->data.length.value = hint_length.value;
			hint->data.length.unit = hint_length.unit;
			hint->status = CSS_MARGIN_SET;
			css_hint_advance(&hint);

			hint->prop = CSS_PROP_MARGIN_RIGHT;
			hint->data.length.value = hint_length.value;
			hint->data.length.unit = hint_length.unit;
			hint->status = CSS_MARGIN_SET;
			css_hint_advance(&hint);
		}
		dom_string_unref(attr);
	}
}

static void css_hint_margin_left_right_hr(
		nscss_select_ctx *ctx,
		dom_node *node)
{
	struct css_hint *hint = &hint_ctx.hints[hint_ctx.len];
	dom_string *attr;
	dom_exception exc;

	exc = dom_element_get_attribute(node,
				corestring_dom_align, &attr);

	if (exc == DOM_NO_ERR && attr != NULL) {
		memset(hint, 0, sizeof(*hint) * 2);
		if (dom_string_caseless_lwc_isequal(attr,
				corestring_lwc_left)) {
			hint->prop = CSS_PROP_MARGIN_LEFT;
			hint->data.length.value = 0;
			hint->data.length.unit = CSS_UNIT_PX;
			hint->status = CSS_MARGIN_SET;
			css_hint_advance(&hint);

			hint->prop = CSS_PROP_MARGIN_RIGHT;
			hint->status = CSS_MARGIN_AUTO;
			css_hint_advance(&hint);

		} else if (dom_string_caseless_lwc_isequal(attr,
				corestring_lwc_center)) {
			hint->prop = CSS_PROP_MARGIN_LEFT;
			hint->status = CSS_MARGIN_AUTO;
			css_hint_advance(&hint);

			hint->prop = CSS_PROP_MARGIN_RIGHT;
			hint->status = CSS_MARGIN_AUTO;
			css_hint_advance(&hint);

		} else if (dom_string_caseless_lwc_isequal(attr,
				corestring_lwc_right)) {
			hint->prop = CSS_PROP_MARGIN_LEFT;
			hint->status = CSS_MARGIN_AUTO;
			css_hint_advance(&hint);

			hint->prop = CSS_PROP_MARGIN_RIGHT;
			hint->data.length.value = 0;
			hint->data.length.unit = CSS_UNIT_PX;
			hint->status = CSS_MARGIN_SET;
			css_hint_advance(&hint);
		}
		dom_string_unref(attr);
	}
}

static void css_hint_table_spacing_border(
		nscss_select_ctx *ctx,
		dom_node *node)
{
	struct css_hint *hint = &hint_ctx.hints[hint_ctx.len];
	dom_exception exc;
	dom_string *attr = NULL;

	exc = dom_element_get_attribute(node, corestring_dom_border, &attr);

	if (exc == DOM_NO_ERR && attr != NULL) {
		uint32_t hint_prop;
		css_hint_length hint_length;

		for (hint_prop = CSS_PROP_BORDER_TOP_STYLE;
			     hint_prop <= CSS_PROP_BORDER_LEFT_STYLE;
			     hint_prop++) {
				hint->prop = hint_prop;
				hint->status = CSS_BORDER_STYLE_OUTSET;
				css_hint_advance(&hint);
		}

		if (parse_dimension(
				dom_string_data(attr), false,
						&hint_length.value,
						&hint_length.unit)) {

			for (hint_prop = CSS_PROP_BORDER_TOP_WIDTH;
			     hint_prop <= CSS_PROP_BORDER_LEFT_WIDTH;
			     hint_prop++) {
				hint->prop = hint_prop;
				hint->data.length.value = hint_length.value;
				hint->data.length.unit = hint_length.unit;
				hint->status = CSS_BORDER_WIDTH_WIDTH;
				css_hint_advance(&hint);
			}
		}
		dom_string_unref(attr);
	}

	exc = dom_element_get_attribute(node,
			corestring_dom_bordercolor, &attr);

	if (exc == DOM_NO_ERR && attr != NULL) {
		uint32_t hint_prop;
		css_color hint_color;

		if (nscss_parse_colour(
				(const char *)dom_string_data(attr),
				&hint_color)) {

			for (hint_prop = CSS_PROP_BORDER_TOP_COLOR;
			     hint_prop <= CSS_PROP_BORDER_LEFT_COLOR;
			     hint_prop++) {
				hint->prop = hint_prop;
				hint->data.color = hint_color;
				hint->status = CSS_BORDER_COLOR_COLOR;
				css_hint_advance(&hint);
			}
		}
		dom_string_unref(attr);
	}

	exc = dom_element_get_attribute(node,
			corestring_dom_cellspacing, &attr);

	if (exc == DOM_NO_ERR && attr != NULL) {
		if (parse_dimension(
				(const char *)dom_string_data(attr), false,
						&hint->data.position.h.value,
						&hint->data.position.h.unit)) {
			hint->prop = CSS_PROP_BORDER_SPACING;
			hint->data.position.v = hint->data.position.h;
			hint->status = CSS_BORDER_SPACING_SET;
			css_hint_advance(&hint);
		}
		dom_string_unref(attr);
	}
}

static void css_hint_height(
		nscss_select_ctx *ctx,
		dom_node *node)
{
	struct css_hint *hint = &hint_ctx.hints[hint_ctx.len];
	dom_string *attr = NULL;
	dom_exception err;

	err = dom_element_get_attribute(node,
			corestring_dom_height, &attr);

	if (err == DOM_NO_ERR && attr != NULL) {
		if (parse_dimension(
				(const char *)dom_string_data(attr), false,
				&hint->data.length.value,
				&hint->data.length.unit)) {
			hint->prop = CSS_PROP_HEIGHT;
			hint->status = CSS_HEIGHT_SET;
			css_hint_advance(&hint);
		}
		dom_string_unref(attr);
	}
}

static void css_hint_width(
		nscss_select_ctx *ctx,
		dom_node *node)
{
	struct css_hint *hint = &hint_ctx.hints[hint_ctx.len];
	dom_string *attr = NULL;
	dom_exception err;

	err = dom_element_get_attribute(node,
			corestring_dom_width, &attr);

	if (err == DOM_NO_ERR && attr != NULL) {
		if (parse_dimension(
				(const char *)dom_string_data(attr), false,
				&hint->data.length.value,
				&hint->data.length.unit)) {
			hint->prop = CSS_PROP_WIDTH;
			hint->status = CSS_WIDTH_SET;
			css_hint_advance(&hint);
		}
		dom_string_unref(attr);
	}
}

static void css_hint_height_width_textarea(
		nscss_select_ctx *ctx,
		dom_node *node)
{
	struct css_hint *hint = &hint_ctx.hints[hint_ctx.len];
	dom_string *attr = NULL;
	dom_exception err;

	err = dom_element_get_attribute(node,
			corestring_dom_rows, &attr);

	if (err == DOM_NO_ERR && attr != NULL) {
		if (parse_dimension(
				(const char *)dom_string_data(attr), false,
				&hint->data.length.value,
				&hint->data.length.unit)) {
			hint->prop = CSS_PROP_HEIGHT;
			hint->data.length.unit = CSS_UNIT_EM;
			hint->status = CSS_HEIGHT_SET;
			css_hint_advance(&hint);
		}
		dom_string_unref(attr);
	}

	err = dom_element_get_attribute(node,
			corestring_dom_cols, &attr);

	if (err == DOM_NO_ERR && attr != NULL) {
		if (parse_dimension(
				(const char *)dom_string_data(attr), false,
				&hint->data.length.value,
				&hint->data.length.unit)) {
			hint->prop = CSS_PROP_WIDTH;
			hint->data.length.unit = CSS_UNIT_EX;
			hint->status = CSS_WIDTH_SET;
			css_hint_advance(&hint);
		}
		dom_string_unref(attr);
	}
}

static void css_hint_height_width_canvas(
		nscss_select_ctx *ctx,
		dom_node *node)
{
	struct css_hint *hint = &hint_ctx.hints[hint_ctx.len];
	dom_string *attr = NULL;
	dom_exception err;
	bool set_dim = false;

	err = dom_element_get_attribute(node,
			corestring_dom_height, &attr);

	if (err == DOM_NO_ERR && attr != NULL) {
		if (parse_dimension(
				(const char *)dom_string_data(attr), true,
				&hint->data.length.value,
				&hint->data.length.unit)) {
			hint->prop = CSS_PROP_HEIGHT;
			hint->data.length.unit = CSS_UNIT_PX;
			hint->status = CSS_HEIGHT_SET;
			css_hint_advance(&hint);
			set_dim = true;
		}
		dom_string_unref(attr);
	}
	if (set_dim == false) {
		/* canvas defaults to 150px tall */
		hint->prop = CSS_PROP_HEIGHT;
		hint->data.length.unit = CSS_UNIT_PX;
		hint->data.length.value = INTTOFIX(150);
		hint->status = CSS_HEIGHT_SET;
		css_hint_advance(&hint);
	} else {
		set_dim = false;
	}

	err = dom_element_get_attribute(node,
			corestring_dom_width, &attr);

	if (err == DOM_NO_ERR && attr != NULL) {
		if (parse_dimension(
				(const char *)dom_string_data(attr), true,
				&hint->data.length.value,
				&hint->data.length.unit)) {
			hint->prop = CSS_PROP_WIDTH;
			hint->data.length.unit = CSS_UNIT_PX;
			hint->status = CSS_WIDTH_SET;
			css_hint_advance(&hint);
			set_dim = true;
		}
		dom_string_unref(attr);
	}
	if (set_dim == false) {
		/* canvas defaults to 300px wide */
		hint->prop = CSS_PROP_WIDTH;
		hint->data.length.unit = CSS_UNIT_PX;
		hint->data.length.value = INTTOFIX(300);
		hint->status = CSS_WIDTH_SET;
		css_hint_advance(&hint);
	}
}

static void css_hint_width_input(
		nscss_select_ctx *ctx,
		dom_node *node)
{
	struct css_hint *hint = &(hint_ctx.hints[hint_ctx.len]);
	dom_string *attr = NULL;
	dom_exception err;

	err = dom_element_get_attribute(node,
			corestring_dom_size, &attr);

	if (err == DOM_NO_ERR && attr != NULL) {
		if (parse_dimension(
				(const char *)dom_string_data(attr), false,
				&hint->data.length.value,
				&hint->data.length.unit)) {
			dom_string *attr2 = NULL;

			err = dom_element_get_attribute(node,
					corestring_dom_type, &attr2);
			if (err == DOM_NO_ERR) {

				hint->prop = CSS_PROP_WIDTH;
				hint->status = CSS_WIDTH_SET;

				if (attr2 == NULL ||
						dom_string_caseless_lwc_isequal(
						attr2,
						corestring_lwc_text) ||
						dom_string_caseless_lwc_isequal(
						attr2,
						corestring_lwc_search) ||
						dom_string_caseless_lwc_isequal(
						attr2,
						corestring_lwc_password) ||
						dom_string_caseless_lwc_isequal(
						attr2,
						corestring_lwc_file)) {
					hint->data.length.unit = CSS_UNIT_EX;
				}
				if (attr2 != NULL) {
					dom_string_unref(attr2);
				}
				css_hint_advance(&hint);
			}
		}
		dom_string_unref(attr);
	}
}

static void css_hint_anchor_color(
		nscss_select_ctx *ctx,
		dom_node *node)
{
	struct css_hint *hint = &hint_ctx.hints[hint_ctx.len];
	css_error error;
	dom_exception err;
	dom_string *color;
	dom_node *bodynode = NULL;

	/* find body node */
	css_qname qs;
	bool is_visited;

	qs.ns = NULL;
	qs.name = lwc_string_ref(corestring_lwc_body);
	if (named_ancestor_node(ctx, node, &qs,
			(void *)&bodynode) != CSS_OK) {
		/* Didn't find, or had error */
		lwc_string_unref(qs.name);
		return ;
	}
	lwc_string_unref(qs.name);

	if (bodynode == NULL) {
		return;
	}

	error = node_is_visited(ctx, node, &is_visited);
	if (error != CSS_OK)
		return;

	if (is_visited) {
		err = dom_element_get_attribute(bodynode,
				corestring_dom_vlink, &color);
	} else {
		err = dom_element_get_attribute(bodynode,
				corestring_dom_link, &color);
	}

	if (err == DOM_NO_ERR && color != NULL) {
		if (nscss_parse_colour(
				(const char *)dom_string_data(color),
						&hint->data.color)) {
			hint->prop = CSS_PROP_COLOR;
			hint->status = CSS_COLOR_COLOR;
			css_hint_advance(&hint);
		}
		dom_string_unref(color);
	}
}

static void css_hint_body_color(
		nscss_select_ctx *ctx,
		dom_node *node)
{
	struct css_hint *hint = &hint_ctx.hints[hint_ctx.len];
	dom_exception err;
	dom_string *color;

	err = dom_element_get_attribute(node, corestring_dom_text, &color);

	if (err == DOM_NO_ERR && color != NULL) {
		if (nscss_parse_colour(
				(const char *)dom_string_data(color),
						&hint->data.color)) {
			hint->prop = CSS_PROP_COLOR;
			hint->status = CSS_COLOR_COLOR;
			css_hint_advance(&hint);
		}
		dom_string_unref(color);
	}
}

static void css_hint_color(
		nscss_select_ctx *ctx,
		dom_node *node)
{
	struct css_hint *hint = &hint_ctx.hints[hint_ctx.len];
	dom_exception err;
	dom_string *color;

	err = dom_element_get_attribute(node, corestring_dom_color, &color);

	if (err == DOM_NO_ERR && color != NULL) {
		if (nscss_parse_colour(
				(const char *)dom_string_data(color),
						&hint->data.color)) {
			hint->prop = CSS_PROP_COLOR;
			hint->status = CSS_COLOR_COLOR;
			css_hint_advance(&hint);
		}
		dom_string_unref(color);
	}
}

static void css_hint_font_size(
		nscss_select_ctx *ctx,
		dom_node *node)
{
	struct css_hint *hint = &hint_ctx.hints[hint_ctx.len];
	dom_exception err;
	dom_string *size;

	err = dom_element_get_attribute(node, corestring_dom_size, &size);
	if (err == DOM_NO_ERR && size != NULL) {
		if (parse_font_size(
				(const char *)dom_string_data(size),
						&hint->status,
						&hint->data.length.value,
						&hint->data.length.unit)) {
			hint->prop = CSS_PROP_FONT_SIZE;
			css_hint_advance(&hint);
		}
		dom_string_unref(size);
	}
}

static void css_hint_float(
		nscss_select_ctx *ctx,
		dom_node *node)
{
	struct css_hint *hint = &hint_ctx.hints[hint_ctx.len];
	dom_exception err;
	dom_string *align;

	err = dom_element_get_attribute(node, corestring_dom_align, &align);
	if (err == DOM_NO_ERR && align != NULL) {
		if (dom_string_caseless_lwc_isequal(align,
				corestring_lwc_left)) {
			hint->prop = CSS_PROP_FLOAT;
			hint->status = CSS_FLOAT_LEFT;
			css_hint_advance(&hint);

		} else if (dom_string_caseless_lwc_isequal(align,
				corestring_lwc_right)) {
			hint->prop = CSS_PROP_FLOAT;
			hint->status = CSS_FLOAT_RIGHT;
			css_hint_advance(&hint);
		}
		dom_string_unref(align);
	}
}

static void css_hint_caption_side(
		nscss_select_ctx *ctx,
		dom_node *node)
{
	struct css_hint *hint = &hint_ctx.hints[hint_ctx.len];
	dom_exception err;
	dom_string *align = NULL;

	err = dom_element_get_attribute(node, corestring_dom_align, &align);
	if (err == DOM_NO_ERR && align != NULL) {
		if (dom_string_caseless_lwc_isequal(align,
				corestring_lwc_bottom)) {
			hint->prop = CSS_PROP_CAPTION_SIDE;
			hint->status = CSS_CAPTION_SIDE_BOTTOM;
			css_hint_advance(&hint);
		}
		dom_string_unref(align);
	}
}

static void css_hint_bg_color(
		nscss_select_ctx *ctx,
		dom_node *node)
{
	struct css_hint *hint = &hint_ctx.hints[hint_ctx.len];
	dom_exception err;
	dom_string *bgcolor;

	err = dom_element_get_attribute(node,
			corestring_dom_bgcolor, &bgcolor);
	if (err == DOM_NO_ERR && bgcolor != NULL) {
		if (nscss_parse_colour(
				(const char *)dom_string_data(bgcolor),
				&hint->data.color)) {
			hint->prop = CSS_PROP_BACKGROUND_COLOR;
			hint->status = CSS_BACKGROUND_COLOR_COLOR;
			css_hint_advance(&hint);
		}
		dom_string_unref(bgcolor);
	}
}

static void css_hint_bg_image(
		nscss_select_ctx *ctx,
		dom_node *node)
{
	struct css_hint *hint = &(hint_ctx.hints[hint_ctx.len]);
	dom_exception err;
	dom_string *attr;

	err = dom_element_get_attribute(node,
			corestring_dom_background, &attr);
	if (err == DOM_NO_ERR && attr != NULL) {
		nsurl *url;
		nserror error = nsurl_join(ctx->base_url,
				(const char *)dom_string_data(attr), &url);
		dom_string_unref(attr);

		if (error == NSERROR_OK) {
			lwc_string *iurl;
			lwc_error lerror = lwc_intern_string(nsurl_access(url),
					nsurl_length(url), &iurl);
			nsurl_unref(url);

			if (lerror == lwc_error_ok) {
				hint->prop = CSS_PROP_BACKGROUND_IMAGE;
				hint->data.string = iurl;
				hint->status = CSS_BACKGROUND_IMAGE_IMAGE;
				css_hint_advance(&hint);
			}
		}
	}
}

static void css_hint_white_space_nowrap(
		nscss_select_ctx *ctx,
		dom_node *node)
{
	struct css_hint *hint = &(hint_ctx.hints[hint_ctx.len]);
	dom_exception err;
	bool nowrap;

	err = dom_element_has_attribute(node, corestring_dom_nowrap, &nowrap);
	if (err == DOM_NO_ERR && nowrap == true) {
		hint->prop = CSS_PROP_WHITE_SPACE;
		hint->status = CSS_WHITE_SPACE_NOWRAP;
		css_hint_advance(&hint);
	}
}


/* Exported function, documeted in css/hints.h */
css_error node_presentational_hint(void *pw, void *node,
		uint32_t *nhints, css_hint **hints)
{
	dom_exception exc;
	dom_html_element_type tag_type;

	css_hint_clean();

	exc = dom_html_element_get_tag_type(node, &tag_type);
	if (exc != DOM_NO_ERR) {
		tag_type = DOM_HTML_ELEMENT_TYPE__UNKNOWN;
	}

	switch (tag_type) {
	case DOM_HTML_ELEMENT_TYPE_TH:
	case DOM_HTML_ELEMENT_TYPE_TD:
		css_hint_width(pw, node);
		css_hint_table_cell_border_padding(pw, node);
		css_hint_white_space_nowrap(pw, node);
		/* fall through */
	case DOM_HTML_ELEMENT_TYPE_TR:
		css_hint_height(pw, node);
		/* fall through */
	case DOM_HTML_ELEMENT_TYPE_THEAD:
	case DOM_HTML_ELEMENT_TYPE_TBODY:
	case DOM_HTML_ELEMENT_TYPE_TFOOT:
		css_hint_text_align_special(pw, node);
		/* fall through */
	case DOM_HTML_ELEMENT_TYPE_COL:
		css_hint_vertical_align_table_cells(pw, node);
		break;
	case DOM_HTML_ELEMENT_TYPE_APPLET:
	case DOM_HTML_ELEMENT_TYPE_IMG:
		css_hint_margin_hspace_vspace(pw, node);
		/* fall through */
	case DOM_HTML_ELEMENT_TYPE_EMBED:
	case DOM_HTML_ELEMENT_TYPE_IFRAME:
	case DOM_HTML_ELEMENT_TYPE_OBJECT:
		css_hint_height(pw, node);
		css_hint_width(pw, node);
		css_hint_vertical_align_replaced(pw, node);
		css_hint_float(pw, node);
		break;
	case DOM_HTML_ELEMENT_TYPE_P:
	case DOM_HTML_ELEMENT_TYPE_H1:
	case DOM_HTML_ELEMENT_TYPE_H2:
	case DOM_HTML_ELEMENT_TYPE_H3:
	case DOM_HTML_ELEMENT_TYPE_H4:
	case DOM_HTML_ELEMENT_TYPE_H5:
	case DOM_HTML_ELEMENT_TYPE_H6:
		css_hint_text_align_normal(pw, node);
		break;
	case DOM_HTML_ELEMENT_TYPE_CENTER:
		css_hint_text_align_center(pw, node);
		break;
	case DOM_HTML_ELEMENT_TYPE_CAPTION:
		css_hint_caption_side(pw, node);
		/* fall through */
	case DOM_HTML_ELEMENT_TYPE_DIV:
		css_hint_text_align_special(pw, node);
		break;
	case DOM_HTML_ELEMENT_TYPE_TABLE:
		css_hint_text_align_table_special(pw, node);
		css_hint_table_spacing_border(pw, node);
		css_hint_float(pw, node);
		css_hint_margin_left_right_align_center(pw, node);
		css_hint_width(pw, node);
		break;
	case DOM_HTML_ELEMENT_TYPE_HR:
		css_hint_width(pw, node);
		css_hint_margin_left_right_hr(pw, node);
		break;
	case DOM_HTML_ELEMENT_TYPE_TEXTAREA:
		css_hint_height_width_textarea(pw, node);
		break;
	case DOM_HTML_ELEMENT_TYPE_INPUT:
		css_hint_width_input(pw, node);
		break;
	case DOM_HTML_ELEMENT_TYPE_A:
		css_hint_anchor_color(pw, node);
		break;
	case DOM_HTML_ELEMENT_TYPE_FONT:
		css_hint_font_size(pw, node);
		break;
	case DOM_HTML_ELEMENT_TYPE_BODY:
		css_hint_body_color(pw, node);
		break;
	case DOM_HTML_ELEMENT_TYPE_CANVAS:
		css_hint_height_width_canvas(pw, node);
		break;
	default:
		break;
	}

	if (tag_type != DOM_HTML_ELEMENT_TYPE__UNKNOWN) {
		css_hint_color(pw, node);
		css_hint_bg_color(pw, node);
		css_hint_bg_image(pw, node);
	}

#ifdef LOG_STATS
	NSLOG(netsurf, INFO, "Properties with hints: %i", hint_ctx.len);
#endif

	css_hint_get_hints(hints, nhints);

	return CSS_OK;
}
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/*
 * Copyright 2009 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_CSS_HINTS_H_
#define NETSURF_CSS_HINTS_H_

#include <stdint.h>

#include <libcss/libcss.h>

nserror css_hint_init(void);
void css_hint_fini(void);

/**
 * Callback to retrieve presentational hints for a node
 *
 * \param[in] pw HTML document
 * \param[in] node DOM node
 * \param[out] nhints number of hints retrieved
 * \param[out] hints retrieved hints
 * \return CSS_OK               on success,
 *         CSS_PROPERTY_NOT_SET if there is no hint for the requested property,
 *         CSS_NOMEM            on memory exhaustion.
 */
css_error node_presentational_hint(
		void *pw,
		void *node,
		uint32_t *nhints,
		css_hint **hints);

/**
 * Parser for colours specified in attribute values.
 *
 * \param data    Data to parse (NUL-terminated)
 * \param result  Pointer to location to receive resulting css_color
 * \return true on success, false on invalid input
 */
bool nscss_parse_colour(const char *data, css_color *result);

#endif
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/*
 * Copyright 2009 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <string.h>
#include <libcss/libcss.h>

#include "utils/nsurl.h"

#include "css/internal.h"

/* exported interface documented in content/handlers/css/internal.h */
css_error nscss_resolve_url(void *pw, const char *base,
		lwc_string *rel, lwc_string **abs)
{
	lwc_error lerror;
	nserror error;
	nsurl *nsbase;
	nsurl *nsabs;

	/* Create nsurl from base */
	/* TODO: avoid this */
	error = nsurl_create(base, &nsbase);
	if (error != NSERROR_OK) {
		return error == NSERROR_NOMEM ? CSS_NOMEM : CSS_INVALID;
	}

	/* Resolve URI */
	error = nsurl_join(nsbase, lwc_string_data(rel), &nsabs);
	if (error != NSERROR_OK) {
		nsurl_unref(nsbase);
		return error == NSERROR_NOMEM ? CSS_NOMEM : CSS_INVALID;
	}

	nsurl_unref(nsbase);

	/* Intern it */
	lerror = lwc_intern_string(nsurl_access(nsabs),
			nsurl_length(nsabs), abs);
	if (lerror != lwc_error_ok) {
		*abs = NULL;
		nsurl_unref(nsabs);
		return lerror == lwc_error_oom ? CSS_NOMEM : CSS_INVALID;
	}

	nsurl_unref(nsabs);

	return CSS_OK;
}
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/*
 * Copyright 2009 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_CSS_INTERNAL_H_
#define NETSURF_CSS_INTERNAL_H_

/**
 * URL resolution callback for libcss
 *
 * \param pw    Resolution context
 * \param base  Base URI
 * \param rel   Relative URL
 * \param abs   Pointer to location to receive resolved URL
 * \return CSS_OK       on success,
 *         CSS_NOMEM    on memory exhaustion,
 *         CSS_INVALID  if resolution failed.
 */
css_error nscss_resolve_url(void *pw, const char *base, lwc_string *rel, lwc_string **abs);

#endif
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/*
 * Copyright 2009 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <assert.h>
#include <string.h>
#include <strings.h>

#include "utils/nsoption.h"
#include "utils/corestrings.h"
#include "utils/log.h"
#include "utils/nsurl.h"
#include "netsurf/plot_style.h"
#include "netsurf/url_db.h"
#include "desktop/system_colour.h"

#include "css/internal.h"
#include "css/hints.h"
#include "css/select.h"

static css_error node_name(void *pw, void *node, css_qname *qname);
static css_error node_classes(void *pw, void *node,
		lwc_string ***classes, uint32_t *n_classes);
static css_error node_id(void *pw, void *node, lwc_string **id);
static css_error named_parent_node(void *pw, void *node,
		const css_qname *qname, void **parent);
static css_error named_sibling_node(void *pw, void *node,
		const css_qname *qname, void **sibling);
static css_error named_generic_sibling_node(void *pw, void *node,
		const css_qname *qname, void **sibling);
static css_error parent_node(void *pw, void *node, void **parent);
static css_error sibling_node(void *pw, void *node, void **sibling);
static css_error node_has_name(void *pw, void *node,
		const css_qname *qname, bool *match);
static css_error node_has_class(void *pw, void *node,
		lwc_string *name, bool *match);
static css_error node_has_id(void *pw, void *node,
		lwc_string *name, bool *match);
static css_error node_has_attribute(void *pw, void *node,
		const css_qname *qname, bool *match);
static css_error node_has_attribute_equal(void *pw, void *node,
		const css_qname *qname, lwc_string *value,
		bool *match);
static css_error node_has_attribute_dashmatch(void *pw, void *node,
		const css_qname *qname, lwc_string *value,
		bool *match);
static css_error node_has_attribute_includes(void *pw, void *node,
		const css_qname *qname, lwc_string *value,
		bool *match);
static css_error node_has_attribute_prefix(void *pw, void *node,
		const css_qname *qname, lwc_string *value,
		bool *match);
static css_error node_has_attribute_suffix(void *pw, void *node,
		const css_qname *qname, lwc_string *value,
		bool *match);
static css_error node_has_attribute_substring(void *pw, void *node,
		const css_qname *qname, lwc_string *value,
		bool *match);
static css_error node_is_root(void *pw, void *node, bool *match);
static css_error node_count_siblings(void *pw, void *node,
		bool same_name, bool after, int32_t *count);
static css_error node_is_empty(void *pw, void *node, bool *match);
static css_error node_is_link(void *pw, void *node, bool *match);
static css_error node_is_hover(void *pw, void *node, bool *match);
static css_error node_is_active(void *pw, void *node, bool *match);
static css_error node_is_focus(void *pw, void *node, bool *match);
static css_error node_is_enabled(void *pw, void *node, bool *match);
static css_error node_is_disabled(void *pw, void *node, bool *match);
static css_error node_is_checked(void *pw, void *node, bool *match);
static css_error node_is_target(void *pw, void *node, bool *match);
static css_error node_is_lang(void *pw, void *node,
		lwc_string *lang, bool *match);
static css_error ua_default_for_property(void *pw, uint32_t property,
		css_hint *hint);
static css_error set_libcss_node_data(void *pw, void *node,
		void *libcss_node_data);
static css_error get_libcss_node_data(void *pw, void *node,
		void **libcss_node_data);

static css_error nscss_compute_font_size(void *pw, const css_hint *parent,
		css_hint *size);


/**
 * Selection callback table for libcss
 */
static css_select_handler selection_handler = {
	CSS_SELECT_HANDLER_VERSION_1,

	node_name,
	node_classes,
	node_id,
	named_ancestor_node,
	named_parent_node,
	named_sibling_node,
	named_generic_sibling_node,
	parent_node,
	sibling_node,
	node_has_name,
	node_has_class,
	node_has_id,
	node_has_attribute,
	node_has_attribute_equal,
	node_has_attribute_dashmatch,
	node_has_attribute_includes,
	node_has_attribute_prefix,
	node_has_attribute_suffix,
	node_has_attribute_substring,
	node_is_root,
	node_count_siblings,
	node_is_empty,
	node_is_link,
	node_is_visited,
	node_is_hover,
	node_is_active,
	node_is_focus,
	node_is_enabled,
	node_is_disabled,
	node_is_checked,
	node_is_target,
	node_is_lang,
	node_presentational_hint,
	ua_default_for_property,
	nscss_compute_font_size,
	set_libcss_node_data,
	get_libcss_node_data
};

/**
 * Create an inline style
 *
 * \param data          Source data
 * \param len           Length of data in bytes
 * \param charset       Charset of data, or NULL if unknown
 * \param url           Base URL of document containing data
 * \param allow_quirks  True to permit CSS parsing quirks
 * \return Pointer to stylesheet, or NULL on failure.
 */
css_stylesheet *nscss_create_inline_style(const uint8_t *data, size_t len,
		const char *charset, const char *url, bool allow_quirks)
{
	css_stylesheet_params params;
	css_stylesheet *sheet;
	css_error error;

	params.params_version = CSS_STYLESHEET_PARAMS_VERSION_1;
	params.level = CSS_LEVEL_DEFAULT;
	params.charset = charset;
	params.url = url;
	params.title = NULL;
	params.allow_quirks = allow_quirks;
	params.inline_style = true;
	params.resolve = nscss_resolve_url;
	params.resolve_pw = NULL;
	params.import = NULL;
	params.import_pw = NULL;
	params.color = ns_system_colour;
	params.color_pw = NULL;
	params.font = NULL;
	params.font_pw = NULL;

	error = css_stylesheet_create(&params, &sheet);
	if (error != CSS_OK) {
		NSLOG(netsurf, INFO, "Failed creating sheet: %d", error);
		return NULL;
	}

	error = css_stylesheet_append_data(sheet, data, len);
	if (error != CSS_OK && error != CSS_NEEDDATA) {
		NSLOG(netsurf, INFO, "failed appending data: %d", error);
		css_stylesheet_destroy(sheet);
		return NULL;
	}

	error = css_stylesheet_data_done(sheet);
	if (error != CSS_OK) {
		NSLOG(netsurf, INFO, "failed completing parse: %d", error);
		css_stylesheet_destroy(sheet);
		return NULL;
	}

	return sheet;
}

/* Handler for libcss_node_data, stored as libdom node user data */
static void nscss_dom_user_data_handler(dom_node_operation operation,
		dom_string *key, void *data, struct dom_node *src,
		struct dom_node *dst)
{
	css_error error;

	if (dom_string_isequal(corestring_dom___ns_key_libcss_node_data,
			key) == false || data == NULL) {
		return;
	}

	switch (operation) {
	case DOM_NODE_CLONED:
		error = css_libcss_node_data_handler(&selection_handler,
				CSS_NODE_CLONED,
				NULL, src, dst, data);
		if (error != CSS_OK)
			NSLOG(netsurf, INFO,
			      "Failed to clone libcss_node_data.");
		break;

	case DOM_NODE_RENAMED:
		error = css_libcss_node_data_handler(&selection_handler,
				CSS_NODE_MODIFIED,
				NULL, src, NULL, data);
		if (error != CSS_OK)
			NSLOG(netsurf, INFO,
			      "Failed to update libcss_node_data.");
		break;

	case DOM_NODE_IMPORTED:
	case DOM_NODE_ADOPTED:
	case DOM_NODE_DELETED:
		error = css_libcss_node_data_handler(&selection_handler,
				CSS_NODE_DELETED,
				NULL, src, NULL, data);
		if (error != CSS_OK)
			NSLOG(netsurf, INFO,
			      "Failed to delete libcss_node_data.");
		break;

	default:
		NSLOG(netsurf, INFO, "User data operation not handled.");
		assert(0);
	}
}

/**
 * Get style selection results for an element
 *
 * \param ctx             CSS selection context
 * \param n               Element to select for
 * \param media           Permitted media types
 * \param inline_style    Inline style associated with element, or NULL
 * \return Pointer to selection results (containing computed styles),
 *         or NULL on failure
 */
css_select_results *nscss_get_style(nscss_select_ctx *ctx, dom_node *n,
		const css_media *media, const css_stylesheet *inline_style)
{
	css_computed_style *composed;
	css_select_results *styles;
	int pseudo_element;
	css_error error;

	/* Select style for node */
	error = css_select_style(ctx->ctx, n, media, inline_style,
			&selection_handler, ctx, &styles);

	if (error != CSS_OK || styles == NULL) {
		/* Failed selecting partial style -- bail out */
		return NULL;
	}

	/* If there's a parent style, compose with partial to obtain
	 * complete computed style for element */
	if (ctx->parent_style != NULL) {
		/* Complete the computed style, by composing with the parent
		 * element's style */
		error = css_computed_style_compose(ctx->parent_style,
				styles->styles[CSS_PSEUDO_ELEMENT_NONE],
				nscss_compute_font_size, ctx,
				&composed);
		if (error != CSS_OK) {
			css_select_results_destroy(styles);
			return NULL;
		}

		/* Replace select_results style with composed style */
		css_computed_style_destroy(
				styles->styles[CSS_PSEUDO_ELEMENT_NONE]);
		styles->styles[CSS_PSEUDO_ELEMENT_NONE] = composed;
	}

	for (pseudo_element = CSS_PSEUDO_ELEMENT_NONE + 1;
			pseudo_element < CSS_PSEUDO_ELEMENT_COUNT;
			pseudo_element++) {

		if (pseudo_element == CSS_PSEUDO_ELEMENT_FIRST_LETTER ||
				pseudo_element == CSS_PSEUDO_ELEMENT_FIRST_LINE)
			/* TODO: Handle first-line and first-letter pseudo
			 *       element computed style completion */
			continue;

		if (styles->styles[pseudo_element] == NULL)
			/* There were no rules concerning this pseudo element */
			continue;

		/* Complete the pseudo element's computed style, by composing
		 * with the base element's style */
		error = css_computed_style_compose(
				styles->styles[CSS_PSEUDO_ELEMENT_NONE],
				styles->styles[pseudo_element],
				nscss_compute_font_size, ctx,
				&composed);
		if (error != CSS_OK) {
			/* TODO: perhaps this shouldn't be quite so
			 * catastrophic? */
			css_select_results_destroy(styles);
			return NULL;
		}

		/* Replace select_results style with composed style */
		css_computed_style_destroy(styles->styles[pseudo_element]);
		styles->styles[pseudo_element] = composed;
	}

	return styles;
}

/**
 * Get a blank style
 *
 * \param ctx     CSS selection context
 * \param parent  Parent style to cascade inherited properties from
 * \return Pointer to blank style, or NULL on failure
 */
css_computed_style *nscss_get_blank_style(nscss_select_ctx *ctx,
		const css_computed_style *parent)
{
	css_computed_style *partial, *composed;
	css_error error;

	error = css_select_default_style(ctx->ctx,
			&selection_handler, ctx, &partial);
	if (error != CSS_OK) {
		return NULL;
	}

	/* TODO: Do we really need to compose?  Initial style shouldn't
	 * have any inherited properties. */
	error = css_computed_style_compose(parent, partial,
			nscss_compute_font_size, ctx, &composed);
	css_computed_style_destroy(partial);
	if (error != CSS_OK) {
		css_computed_style_destroy(composed);
		return NULL;
	}

	return composed;
}

/**
 * Font size computation callback for libcss
 *
 * \param pw      Computation context
 * \param parent  Parent font size (absolute)
 * \param size    Font size to compute
 * \return CSS_OK on success
 *
 * \post \a size will be an absolute font size
 */
css_error nscss_compute_font_size(void *pw, const css_hint *parent,
		css_hint *size)
{
	/**
	 * Table of font-size keyword scale factors
	 *
	 * These are multiplied by the configured default font size
	 * to produce an absolute size for the relevant keyword
	 */
	static const css_fixed factors[] = {
		FLTTOFIX(0.5625), /* xx-small */
		FLTTOFIX(0.6250), /* x-small */
		FLTTOFIX(0.8125), /* small */
		FLTTOFIX(1.0000), /* medium */
		FLTTOFIX(1.1250), /* large */
		FLTTOFIX(1.5000), /* x-large */
		FLTTOFIX(2.0000)  /* xx-large */
	};
	css_hint_length parent_size;

	/* Grab parent size, defaulting to medium if none */
	if (parent == NULL) {
		parent_size.value = FDIV(FMUL(factors[CSS_FONT_SIZE_MEDIUM - 1],
				INTTOFIX(nsoption_int(font_size))),
				INTTOFIX(10));
		parent_size.unit = CSS_UNIT_PT;
	} else {
		assert(parent->status == CSS_FONT_SIZE_DIMENSION);
		assert(parent->data.length.unit != CSS_UNIT_EM);
		assert(parent->data.length.unit != CSS_UNIT_EX);
		assert(parent->data.length.unit != CSS_UNIT_PCT);

		parent_size = parent->data.length;
	}

	assert(size->status != CSS_FONT_SIZE_INHERIT);

	if (size->status < CSS_FONT_SIZE_LARGER) {
		/* Keyword -- simple */
		size->data.length.value = FDIV(FMUL(factors[size->status - 1],
				INTTOFIX(nsoption_int(font_size))), F_10);
		size->data.length.unit = CSS_UNIT_PT;
	} else if (size->status == CSS_FONT_SIZE_LARGER) {
		/** \todo Step within table, if appropriate */
		size->data.length.value =
				FMUL(parent_size.value, FLTTOFIX(1.2));
		size->data.length.unit = parent_size.unit;
	} else if (size->status == CSS_FONT_SIZE_SMALLER) {
		/** \todo Step within table, if appropriate */
		size->data.length.value =
				FDIV(parent_size.value, FLTTOFIX(1.2));
		size->data.length.unit = parent_size.unit;
	} else if (size->data.length.unit == CSS_UNIT_EM ||
			size->data.length.unit == CSS_UNIT_EX ||
			size->data.length.unit == CSS_UNIT_CAP ||
			size->data.length.unit == CSS_UNIT_CH ||
			size->data.length.unit == CSS_UNIT_IC) {
		size->data.length.value =
			FMUL(size->data.length.value, parent_size.value);

		switch (size->data.length.unit) {
		case CSS_UNIT_EX:
			/* 1ex = 0.6em in NetSurf */
			size->data.length.value = FMUL(size->data.length.value,
					FLTTOFIX(0.6));
			break;
		case CSS_UNIT_CAP:
			/* Height of captals.  1cap = 0.9em in NetSurf. */
			size->data.length.value = FMUL(size->data.length.value,
					FLTTOFIX(0.9));
			break;
		case CSS_UNIT_CH:
			/* Width of '0'.  1ch = 0.4em in NetSurf. */
			size->data.length.value = FMUL(size->data.length.value,
					FLTTOFIX(0.4));
			break;
		case CSS_UNIT_IC:
			/* Width of U+6C43.  1ic = 1.1em in NetSurf. */
			size->data.length.value = FMUL(size->data.length.value,
					FLTTOFIX(1.1));
			break;
		default:
			/* No scaling required for EM. */
			break;
		}

		size->data.length.unit = parent_size.unit;
	} else if (size->data.length.unit == CSS_UNIT_PCT) {
		size->data.length.value = FDIV(FMUL(size->data.length.value,
				parent_size.value), INTTOFIX(100));
		size->data.length.unit = parent_size.unit;
	} else if (size->data.length.unit == CSS_UNIT_REM) {
		nscss_select_ctx *ctx = pw;
		if (parent == NULL) {
			size->data.length.value = parent_size.value;
			size->data.length.unit = parent_size.unit;
		} else {
			css_computed_font_size(ctx->root_style,
					&parent_size.value,
					&size->data.length.unit);
			size->data.length.value = FMUL(
					size->data.length.value,
					parent_size.value);
		}
	} else if (size->data.length.unit == CSS_UNIT_RLH) {
		/** TODO: Convert root element line-height to absolute value. */
		size->data.length.value = FMUL(size->data.length.value, FDIV(
				INTTOFIX(nsoption_int(font_size)),
				INTTOFIX(10)));
		size->data.length.unit = CSS_UNIT_PT;
	}

	size->status = CSS_FONT_SIZE_DIMENSION;

	return CSS_OK;
}

/******************************************************************************
 * Style selection callbacks                                                  *
 ******************************************************************************/

/**
 * Callback to retrieve a node's name.
 *
 * \param pw     HTML document
 * \param node   DOM node
 * \param qname  Pointer to location to receive node name
 * \return CSS_OK on success,
 *         CSS_NOMEM on memory exhaustion.
 */
css_error node_name(void *pw, void *node, css_qname *qname)
{
	dom_node *n = node;
	dom_string *name;
	dom_exception err;

	err = dom_node_get_node_name(n, &name);
	if (err != DOM_NO_ERR)
		return CSS_NOMEM;

	qname->ns = NULL;

	err = dom_string_intern(name, &qname->name);
	if (err != DOM_NO_ERR) {
		dom_string_unref(name);
		return CSS_NOMEM;
	}

	dom_string_unref(name);

	return CSS_OK;
}

/**
 * Callback to retrieve a node's classes.
 *
 * \param pw         HTML document
 * \param node       DOM node
 * \param classes    Pointer to location to receive class name array
 * \param n_classes  Pointer to location to receive length of class name array
 * \return CSS_OK on success,
 *         CSS_NOMEM on memory exhaustion.
 *
 * \note The returned array will be destroyed by libcss. Therefore, it must
 *       be allocated using the same allocator as used by libcss during style
 *       selection.
 */
css_error node_classes(void *pw, void *node,
		lwc_string ***classes, uint32_t *n_classes)
{
	dom_node *n = node;
	dom_exception err;

	*classes = NULL;
	*n_classes = 0;

	err = dom_element_get_classes(n, classes, n_classes);
	if (err != DOM_NO_ERR)
		return CSS_NOMEM;

	return CSS_OK;
}

/**
 * Callback to retrieve a node's ID.
 *
 * \param pw    HTML document
 * \param node  DOM node
 * \param id    Pointer to location to receive id value
 * \return CSS_OK on success,
 *         CSS_NOMEM on memory exhaustion.
 */
css_error node_id(void *pw, void *node, lwc_string **id)
{
	dom_node *n = node;
	dom_string *attr;
	dom_exception err;

	*id = NULL;

	/** \todo Assumes an HTML DOM */
	err = dom_html_element_get_id(n, &attr);
	if (err != DOM_NO_ERR)
		return CSS_NOMEM;

	if (attr != NULL) {
		err = dom_string_intern(attr, id);
		if (err != DOM_NO_ERR) {
			dom_string_unref(attr);
			return CSS_NOMEM;
		}
		dom_string_unref(attr);
	}

	return CSS_OK;
}

/**
 * Callback to find a named ancestor node.
 *
 * \param pw        HTML document
 * \param node      DOM node
 * \param qname     Node name to search for
 * \param ancestor  Pointer to location to receive ancestor
 * \return CSS_OK.
 *
 * \post \a ancestor will contain the result, or NULL if there is no match
 */
css_error named_ancestor_node(void *pw, void *node,
		const css_qname *qname, void **ancestor)
{
	dom_element_named_ancestor_node(node, qname->name,
			(struct dom_element **)ancestor);

	return CSS_OK;
}

/**
 * Callback to find a named parent node
 *
 * \param pw      HTML document
 * \param node    DOM node
 * \param qname   Node name to search for
 * \param parent  Pointer to location to receive parent
 * \return CSS_OK.
 *
 * \post \a parent will contain the result, or NULL if there is no match
 */
css_error named_parent_node(void *pw, void *node,
		const css_qname *qname, void **parent)
{
	dom_element_named_parent_node(node, qname->name,
			(struct dom_element **)parent);

	return CSS_OK;
}

/**
 * Callback to find a named sibling node.
 *
 * \param pw       HTML document
 * \param node     DOM node
 * \param qname    Node name to search for
 * \param sibling  Pointer to location to receive sibling
 * \return CSS_OK.
 *
 * \post \a sibling will contain the result, or NULL if there is no match
 */
css_error named_sibling_node(void *pw, void *node,
		const css_qname *qname, void **sibling)
{
	dom_node *n = node;
	dom_node *prev;
	dom_exception err;

	*sibling = NULL;

	/* Find sibling element */
	err = dom_node_get_previous_sibling(n, &n);
	if (err != DOM_NO_ERR)
		return CSS_OK;

	while (n != NULL) {
		dom_node_type type;

		err = dom_node_get_node_type(n, &type);
		if (err != DOM_NO_ERR) {
			dom_node_unref(n);
			return CSS_OK;
		}

		if (type == DOM_ELEMENT_NODE)
			break;

		err = dom_node_get_previous_sibling(n, &prev);
		if (err != DOM_NO_ERR) {
			dom_node_unref(n);
			return CSS_OK;
		}

		dom_node_unref(n);
		n = prev;
	}

	if (n != NULL) {
		dom_string *name;

		err = dom_node_get_node_name(n, &name);
		if (err != DOM_NO_ERR) {
			dom_node_unref(n);
			return CSS_OK;
		}

		dom_node_unref(n);

		if (dom_string_caseless_lwc_isequal(name, qname->name)) {
			*sibling = n;
		}

		dom_string_unref(name);
	}

	return CSS_OK;
}

/**
 * Callback to find a named generic sibling node.
 *
 * \param pw       HTML document
 * \param node     DOM node
 * \param qname    Node name to search for
 * \param sibling  Pointer to location to receive ancestor
 * \return CSS_OK.
 *
 * \post \a sibling will contain the result, or NULL if there is no match
 */
css_error named_generic_sibling_node(void *pw, void *node,
		const css_qname *qname, void **sibling)
{
	dom_node *n = node;
	dom_node *prev;
	dom_exception err;

	*sibling = NULL;

	err = dom_node_get_previous_sibling(n, &n);
	if (err != DOM_NO_ERR)
		return CSS_OK;

	while (n != NULL) {
		dom_node_type type;
		dom_string *name;

		err = dom_node_get_node_type(n, &type);
		if (err != DOM_NO_ERR) {
			dom_node_unref(n);
			return CSS_OK;
		}

		if (type == DOM_ELEMENT_NODE) {
			err = dom_node_get_node_name(n, &name);
			if (err != DOM_NO_ERR) {
				dom_node_unref(n);
				return CSS_OK;
			}

			if (dom_string_caseless_lwc_isequal(name,
					qname->name)) {
				dom_string_unref(name);
				dom_node_unref(n);
				*sibling = n;
				break;
			}
			dom_string_unref(name);
		}

		err = dom_node_get_previous_sibling(n, &prev);
		if (err != DOM_NO_ERR) {
			dom_node_unref(n);
			return CSS_OK;
		}

		dom_node_unref(n);
		n = prev;
	}

	return CSS_OK;
}

/**
 * Callback to retrieve the parent of a node.
 *
 * \param pw      HTML document
 * \param node    DOM node
 * \param parent  Pointer to location to receive parent
 * \return CSS_OK.
 *
 * \post \a parent will contain the result, or NULL if there is no match
 */
css_error parent_node(void *pw, void *node, void **parent)
{
	dom_element_parent_node(node, (struct dom_element **)parent);

	return CSS_OK;
}

/**
 * Callback to retrieve the preceding sibling of a node.
 *
 * \param pw       HTML document
 * \param node     DOM node
 * \param sibling  Pointer to location to receive sibling
 * \return CSS_OK.
 *
 * \post \a sibling will contain the result, or NULL if there is no match
 */
css_error sibling_node(void *pw, void *node, void **sibling)
{
	dom_node *n = node;
	dom_node *prev;
	dom_exception err;

	*sibling = NULL;

	/* Find sibling element */
	err = dom_node_get_previous_sibling(n, &n);
	if (err != DOM_NO_ERR)
		return CSS_OK;

	while (n != NULL) {
		dom_node_type type;

		err = dom_node_get_node_type(n, &type);
		if (err != DOM_NO_ERR) {
			dom_node_unref(n);
			return CSS_OK;
		}

		if (type == DOM_ELEMENT_NODE)
			break;

		err = dom_node_get_previous_sibling(n, &prev);
		if (err != DOM_NO_ERR) {
			dom_node_unref(n);
			return CSS_OK;
		}

		dom_node_unref(n);
		n = prev;
	}

	if (n != NULL) {
		/** \todo Sort out reference counting */
		dom_node_unref(n);

		*sibling = n;
	}

	return CSS_OK;
}

/**
 * Callback to determine if a node has the given name.
 *
 * \param pw     HTML document
 * \param node   DOM node
 * \param qname  Name to match
 * \param match  Pointer to location to receive result
 * \return CSS_OK.
 *
 * \post \a match will contain true if the node matches and false otherwise.
 */
css_error node_has_name(void *pw, void *node,
		const css_qname *qname, bool *match)
{
	nscss_select_ctx *ctx = pw;
	dom_node *n = node;

	if (lwc_string_isequal(qname->name, ctx->universal, match) ==
			lwc_error_ok && *match == false) {
		dom_string *name;
		dom_exception err;

		err = dom_node_get_node_name(n, &name);
		if (err != DOM_NO_ERR)
			return CSS_OK;

		/* Element names are case insensitive in HTML */
		*match = dom_string_caseless_lwc_isequal(name, qname->name);

		dom_string_unref(name);
	}

	return CSS_OK;
}

/**
 * Callback to determine if a node has the given class.
 *
 * \param pw     HTML document
 * \param node   DOM node
 * \param name   Name to match
 * \param match  Pointer to location to receive result
 * \return CSS_OK.
 *
 * \post \a match will contain true if the node matches and false otherwise.
 */
css_error node_has_class(void *pw, void *node,
		lwc_string *name, bool *match)
{
	dom_node *n = node;
	dom_exception err;

	/** \todo: Ensure that libdom performs case-insensitive
	 * matching in quirks mode */
	err = dom_element_has_class(n, name, match);

	assert(err == DOM_NO_ERR);

	return CSS_OK;
}

/**
 * Callback to determine if a node has the given id.
 *
 * \param pw     HTML document
 * \param node   DOM node
 * \param name   Name to match
 * \param match  Pointer to location to receive result
 * \return CSS_OK.
 *
 * \post \a match will contain true if the node matches and false otherwise.
 */
css_error node_has_id(void *pw, void *node,
		lwc_string *name, bool *match)
{
	dom_node *n = node;
	dom_string *attr;
	dom_exception err;

	*match = false;

	/** \todo Assumes an HTML DOM */
	err = dom_html_element_get_id(n, &attr);
	if (err != DOM_NO_ERR)
		return CSS_OK;

	if (attr != NULL) {
		*match = dom_string_lwc_isequal(attr, name);

		dom_string_unref(attr);
	}

	return CSS_OK;
}

/**
 * Callback to determine if a node has an attribute with the given name.
 *
 * \param pw     HTML document
 * \param node   DOM node
 * \param qname  Name to match
 * \param match  Pointer to location to receive result
 * \return CSS_OK on success,
 *         CSS_NOMEM on memory exhaustion.
 *
 * \post \a match will contain true if the node matches and false otherwise.
 */
css_error node_has_attribute(void *pw, void *node,
		const css_qname *qname, bool *match)
{
	dom_node *n = node;
	dom_string *name;
	dom_exception err;

	err = dom_string_create_interned(
			(const uint8_t *) lwc_string_data(qname->name),
			lwc_string_length(qname->name), &name);
	if (err != DOM_NO_ERR)
		return CSS_NOMEM;

	err = dom_element_has_attribute(n, name, match);
	if (err != DOM_NO_ERR) {
		dom_string_unref(name);
		return CSS_OK;
	}

	dom_string_unref(name);

	return CSS_OK;
}

/**
 * Callback to determine if a node has an attribute with given name and value.
 *
 * \param pw     HTML document
 * \param node   DOM node
 * \param qname  Name to match
 * \param value  Value to match
 * \param match  Pointer to location to receive result
 * \return CSS_OK on success,
 *         CSS_NOMEM on memory exhaustion.
 *
 * \post \a match will contain true if the node matches and false otherwise.
 */
css_error node_has_attribute_equal(void *pw, void *node,
		const css_qname *qname, lwc_string *value,
		bool *match)
{
	dom_node *n = node;
	dom_string *name;
	dom_string *atr_val;
	dom_exception err;

	size_t vlen = lwc_string_length(value);

	if (vlen == 0) {
		*match = false;
		return CSS_OK;
	}

	err = dom_string_create_interned(
		(const uint8_t *) lwc_string_data(qname->name),
		lwc_string_length(qname->name), &name);
	if (err != DOM_NO_ERR)
		return CSS_NOMEM;

	err = dom_element_get_attribute(n, name, &atr_val);
	if ((err != DOM_NO_ERR) || (atr_val == NULL)) {
		dom_string_unref(name);
		*match = false;
		return CSS_OK;
	}

	dom_string_unref(name);

	*match = dom_string_caseless_lwc_isequal(atr_val, value);

	dom_string_unref(atr_val);

	return CSS_OK;
}

/**
 * Callback to determine if a node has an attribute with the given name whose
 * value dashmatches that given.
 *
 * \param pw     HTML document
 * \param node   DOM node
 * \param qname  Name to match
 * \param value  Value to match
 * \param match  Pointer to location to receive result
 * \return CSS_OK on success,
 *         CSS_NOMEM on memory exhaustion.
 *
 * \post \a match will contain true if the node matches and false otherwise.
 */
css_error node_has_attribute_dashmatch(void *pw, void *node,
		const css_qname *qname, lwc_string *value,
		bool *match)
{
	dom_node *n = node;
	dom_string *name;
	dom_string *atr_val;
	dom_exception err;

	size_t vlen = lwc_string_length(value);

	if (vlen == 0) {
		*match = false;
		return CSS_OK;
	}

	err = dom_string_create_interned(
		(const uint8_t *) lwc_string_data(qname->name),
		lwc_string_length(qname->name), &name);
	if (err != DOM_NO_ERR)
		return CSS_NOMEM;

	err = dom_element_get_attribute(n, name, &atr_val);
	if ((err != DOM_NO_ERR) || (atr_val == NULL)) {
		dom_string_unref(name);
		*match = false;
		return CSS_OK;
	}

	dom_string_unref(name);

	/* check for exact match */
	*match = dom_string_caseless_lwc_isequal(atr_val, value);

	/* check for dashmatch */
	if (*match == false) {
		const char *vdata = lwc_string_data(value);
		const char *data = (const char *) dom_string_data(atr_val);
		size_t len = dom_string_byte_length(atr_val);

		if (len > vlen && data[vlen] == '-' &&
		    strncasecmp(data, vdata, vlen) == 0) {
				*match = true;
		}
	}

	dom_string_unref(atr_val);

	return CSS_OK;
}

/**
 * Callback to determine if a node has an attribute with the given name whose
 * value includes that given.
 *
 * \param pw     HTML document
 * \param node   DOM node
 * \param qname  Name to match
 * \param value  Value to match
 * \param match  Pointer to location to receive result
 * \return CSS_OK on success,
 *         CSS_NOMEM on memory exhaustion.
 *
 * \post \a match will contain true if the node matches and false otherwise.
 */
css_error node_has_attribute_includes(void *pw, void *node,
		const css_qname *qname, lwc_string *value,
		bool *match)
{
	dom_node *n = node;
	dom_string *name;
	dom_string *atr_val;
	dom_exception err;
	size_t vlen = lwc_string_length(value);
	const char *p;
	const char *start;
	const char *end;

	*match = false;

	if (vlen == 0) {
		return CSS_OK;
	}

	err = dom_string_create_interned(
		(const uint8_t *) lwc_string_data(qname->name),
		lwc_string_length(qname->name), &name);
	if (err != DOM_NO_ERR)
		return CSS_NOMEM;

	err = dom_element_get_attribute(n, name, &atr_val);
	if ((err != DOM_NO_ERR) || (atr_val == NULL)) {
		dom_string_unref(name);
		*match = false;
		return CSS_OK;
	}

	dom_string_unref(name);

	/* check for match */
	start = (const char *) dom_string_data(atr_val);
	end = start + dom_string_byte_length(atr_val);

	for (p = start; p <= end; p++) {
		if (*p == ' ' || *p == '\0') {
			if ((size_t) (p - start) == vlen &&
			    strncasecmp(start,
					lwc_string_data(value),
					vlen) == 0) {
				*match = true;
				break;
			}

			start = p + 1;
		}
	}

	dom_string_unref(atr_val);

	return CSS_OK;
}

/**
 * Callback to determine if a node has an attribute with the given name whose
 * value has the prefix given.
 *
 * \param pw     HTML document
 * \param node   DOM node
 * \param qname  Name to match
 * \param value  Value to match
 * \param match  Pointer to location to receive result
 * \return CSS_OK on success,
 *         CSS_NOMEM on memory exhaustion.
 *
 * \post \a match will contain true if the node matches and false otherwise.
 */
css_error node_has_attribute_prefix(void *pw, void *node,
		const css_qname *qname, lwc_string *value,
		bool *match)
{
	dom_node *n = node;
	dom_string *name;
	dom_string *atr_val;
	dom_exception err;

	size_t vlen = lwc_string_length(value);

	if (vlen == 0) {
		*match = false;
		return CSS_OK;
	}

	err = dom_string_create_interned(
		(const uint8_t *) lwc_string_data(qname->name),
		lwc_string_length(qname->name), &name);
	if (err != DOM_NO_ERR)
		return CSS_NOMEM;

	err = dom_element_get_attribute(n, name, &atr_val);
	if ((err != DOM_NO_ERR) || (atr_val == NULL)) {
		dom_string_unref(name);
		*match = false;
		return CSS_OK;
	}

	dom_string_unref(name);

	/* check for exact match */
	*match = dom_string_caseless_lwc_isequal(atr_val, value);

	/* check for prefix match */
	if (*match == false) {
		const char *data = (const char *) dom_string_data(atr_val);
		size_t len = dom_string_byte_length(atr_val);

		if ((len >= vlen) &&
		    (strncasecmp(data, lwc_string_data(value), vlen) == 0)) {
			*match = true;
		}
	}

	dom_string_unref(atr_val);

	return CSS_OK;
}

/**
 * Callback to determine if a node has an attribute with the given name whose
 * value has the suffix given.
 *
 * \param pw     HTML document
 * \param node   DOM node
 * \param qname  Name to match
 * \param value  Value to match
 * \param match  Pointer to location to receive result
 * \return CSS_OK on success,
 *         CSS_NOMEM on memory exhaustion.
 *
 * \post \a match will contain true if the node matches and false otherwise.
 */
css_error node_has_attribute_suffix(void *pw, void *node,
		const css_qname *qname, lwc_string *value,
		bool *match)
{
	dom_node *n = node;
	dom_string *name;
	dom_string *atr_val;
	dom_exception err;

	size_t vlen = lwc_string_length(value);

	if (vlen == 0) {
		*match = false;
		return CSS_OK;
	}

	err = dom_string_create_interned(
		(const uint8_t *) lwc_string_data(qname->name),
		lwc_string_length(qname->name), &name);
	if (err != DOM_NO_ERR)
		return CSS_NOMEM;

	err = dom_element_get_attribute(n, name, &atr_val);
	if ((err != DOM_NO_ERR) || (atr_val == NULL)) {
		dom_string_unref(name);
		*match = false;
		return CSS_OK;
	}

	dom_string_unref(name);

	/* check for exact match */
	*match = dom_string_caseless_lwc_isequal(atr_val, value);

	/* check for prefix match */
	if (*match == false) {
		const char *data = (const char *) dom_string_data(atr_val);
		size_t len = dom_string_byte_length(atr_val);

		const char *start = (char *) data + len - vlen;

		if ((len >= vlen) &&
		    (strncasecmp(start, lwc_string_data(value), vlen) == 0)) {
			*match = true;
		}


	}

	dom_string_unref(atr_val);

	return CSS_OK;
}

/**
 * Callback to determine if a node has an attribute with the given name whose
 * value contains the substring given.
 *
 * \param pw     HTML document
 * \param node   DOM node
 * \param qname  Name to match
 * \param value  Value to match
 * \param match  Pointer to location to receive result
 * \return CSS_OK on success,
 *         CSS_NOMEM on memory exhaustion.
 *
 * \post \a match will contain true if the node matches and false otherwise.
 */
css_error node_has_attribute_substring(void *pw, void *node,
		const css_qname *qname, lwc_string *value,
		bool *match)
{
	dom_node *n = node;
	dom_string *name;
	dom_string *atr_val;
	dom_exception err;

	size_t vlen = lwc_string_length(value);

	if (vlen == 0) {
		*match = false;
		return CSS_OK;
	}

	err = dom_string_create_interned(
		(const uint8_t *) lwc_string_data(qname->name),
		lwc_string_length(qname->name), &name);
	if (err != DOM_NO_ERR)
		return CSS_NOMEM;

	err = dom_element_get_attribute(n, name, &atr_val);
	if ((err != DOM_NO_ERR) || (atr_val == NULL)) {
		dom_string_unref(name);
		*match = false;
		return CSS_OK;
	}

	dom_string_unref(name);

	/* check for exact match */
	*match = dom_string_caseless_lwc_isequal(atr_val, value);

	/* check for prefix match */
	if (*match == false) {
		const char *vdata = lwc_string_data(value);
		const char *start = (const char *) dom_string_data(atr_val);
		size_t len = dom_string_byte_length(atr_val);
		const char *last_start = start + len - vlen;

		if (len >= vlen) {
			while (start <= last_start) {
				if (strncasecmp(start, vdata,
						vlen) == 0) {
					*match = true;
					break;
				}

				start++;
			}
		}
	}

	dom_string_unref(atr_val);

	return CSS_OK;
}

/**
 * Callback to determine if a node is the root node of the document.
 *
 * \param pw     HTML document
 * \param node   DOM node
 * \param match  Pointer to location to receive result
 * \return CSS_OK.
 *
 * \post \a match will contain true if the node matches and false otherwise.
 */
css_error node_is_root(void *pw, void *node, bool *match)
{
	dom_node *n = node;
	dom_node *parent;
	dom_node_type type;
	dom_exception err;

	err = dom_node_get_parent_node(n, &parent);
	if (err != DOM_NO_ERR) {
		return CSS_NOMEM;
	}

	if (parent != NULL) {
		err = dom_node_get_node_type(parent, &type);

		dom_node_unref(parent);

		if (err != DOM_NO_ERR)
			return CSS_NOMEM;

		if (type != DOM_DOCUMENT_NODE) {
			*match = false;
			return CSS_OK;
		}
	}

	*match = true;

	return CSS_OK;
}

static int
node_count_siblings_check(dom_node *node,
			  bool check_name,
			  dom_string *name)
{
	dom_node_type type;
	int ret = 0;
	dom_exception exc;

	if (node == NULL)
		return 0;

	exc = dom_node_get_node_type(node, &type);
	if ((exc != DOM_NO_ERR) || (type != DOM_ELEMENT_NODE)) {
		return 0;
	}

	if (check_name) {
		dom_string *node_name = NULL;
		exc = dom_node_get_node_name(node, &node_name);

		if ((exc == DOM_NO_ERR) && (node_name != NULL)) {

			if (dom_string_caseless_isequal(name,
							node_name)) {
				ret = 1;
			}
			dom_string_unref(node_name);
		}
	} else {
		ret = 1;
	}

	return ret;
}

/**
 * Callback to count a node's siblings.
 *
 * \param pw         HTML document
 * \param n          DOM node
 * \param same_name  Only count siblings with the same name, or all
 * \param after      Count anteceding instead of preceding siblings
 * \param count      Pointer to location to receive result
 * \return CSS_OK.
 *
 * \post \a count will contain the number of siblings
 */
css_error node_count_siblings(void *pw, void *n, bool same_name,
		bool after, int32_t *count)
{
	int32_t cnt = 0;
	dom_exception exc;
	dom_string *node_name = NULL;

	if (same_name) {
		dom_node *node = n;
		exc = dom_node_get_node_name(node, &node_name);
		if ((exc != DOM_NO_ERR) || (node_name == NULL)) {
			return CSS_NOMEM;
		}
	}

	if (after) {
		dom_node *node = dom_node_ref(n);
		dom_node *next;

		do {
			exc = dom_node_get_next_sibling(node, &next);
			if ((exc != DOM_NO_ERR))
				break;

			dom_node_unref(node);
			node = next;

			cnt += node_count_siblings_check(node, same_name, node_name);
		} while (node != NULL);
	} else {
		dom_node *node = dom_node_ref(n);
		dom_node *next;

		do {
			exc = dom_node_get_previous_sibling(node, &next);
			if ((exc != DOM_NO_ERR))
				break;

			dom_node_unref(node);
			node = next;

			cnt += node_count_siblings_check(node, same_name, node_name);

		} while (node != NULL);
	}

	if (node_name != NULL) {
		dom_string_unref(node_name);
	}

	*count = cnt;
	return CSS_OK;
}

/**
 * Callback to determine if a node is empty.
 *
 * \param pw     HTML document
 * \param node   DOM node
 * \param match  Pointer to location to receive result
 * \return CSS_OK.
 *
 * \post \a match will contain true if the node is empty and false otherwise.
 */
css_error node_is_empty(void *pw, void *node, bool *match)
{
	dom_node *n = node, *next;
	dom_exception err;

	*match = true;

	err = dom_node_get_first_child(n, &n);
	if (err != DOM_NO_ERR) {
		return CSS_BADPARM;
	}

	while (n != NULL) {
		dom_node_type ntype;
		err = dom_node_get_node_type(n, &ntype);
		if (err != DOM_NO_ERR) {
			dom_node_unref(n);
			return CSS_BADPARM;
		}

		if (ntype == DOM_ELEMENT_NODE ||
		    ntype == DOM_TEXT_NODE) {
			*match = false;
			dom_node_unref(n);
			break;
		}

		err = dom_node_get_next_sibling(n, &next);
		if (err != DOM_NO_ERR) {
			dom_node_unref(n);
			return CSS_BADPARM;
		}
		dom_node_unref(n);
		n = next;
	}

	return CSS_OK;
}

/**
 * Callback to determine if a node is a linking element.
 *
 * \param pw     HTML document
 * \param n      DOM node
 * \param match  Pointer to location to receive result
 * \return CSS_OK.
 *
 * \post \a match will contain true if the node matches and false otherwise.
 */
css_error node_is_link(void *pw, void *n, bool *match)
{
	dom_node *node = n;
	dom_exception exc;
	dom_string *node_name = NULL;

	exc = dom_node_get_node_name(node, &node_name);
	if ((exc != DOM_NO_ERR) || (node_name == NULL)) {
		return CSS_NOMEM;
	}

	if (dom_string_caseless_lwc_isequal(node_name, corestring_lwc_a)) {
		bool has_href;
		exc = dom_element_has_attribute(node, corestring_dom_href,
				&has_href);
		if ((exc == DOM_NO_ERR) && (has_href)) {
			*match = true;
		} else {
			*match = false;
		}
	} else {
		*match = false;
	}
	dom_string_unref(node_name);

	return CSS_OK;
}

/**
 * Callback to determine if a node is a linking element whose target has been
 * visited.
 *
 * \param pw     HTML document
 * \param node   DOM node
 * \param match  Pointer to location to receive result
 * \return CSS_OK.
 *
 * \post \a match will contain true if the node matches and false otherwise.
 */
css_error node_is_visited(void *pw, void *node, bool *match)
{
	nscss_select_ctx *ctx = pw;
	nsurl *url;
	nserror error;
	const struct url_data *data;

	dom_exception exc;
	dom_node *n = node;
	dom_string *s = NULL;

	*match = false;

	exc = dom_node_get_node_name(n, &s);
	if ((exc != DOM_NO_ERR) || (s == NULL)) {
		return CSS_NOMEM;
	}

	if (!dom_string_caseless_lwc_isequal(s, corestring_lwc_a)) {
		/* Can't be visited; not ancher element */
		dom_string_unref(s);
		return CSS_OK;
	}

	/* Finished with node name string */
	dom_string_unref(s);
	s = NULL;

	exc = dom_element_get_attribute(n, corestring_dom_href, &s);
	if ((exc != DOM_NO_ERR) || (s == NULL)) {
		/* Can't be visited; not got a URL */
		return CSS_OK;
	}

	/* Make href absolute */
	/* TODO: this duplicates what we do for box->href
	 *       should we put the absolute URL on the dom node? */
	error = nsurl_join(ctx->base_url, dom_string_data(s), &url);

	/* Finished with href string */
	dom_string_unref(s);

	if (error != NSERROR_OK) {
		/* Couldn't make nsurl object */
		return CSS_NOMEM;
	}

	data = urldb_get_url_data(url);

	/* Visited if in the db and has
	 * non-zero visit count */
	if (data != NULL && data->visits > 0)
		*match = true;

	nsurl_unref(url);

	return CSS_OK;
}

/**
 * Callback to determine if a node is currently being hovered over.
 *
 * \param pw     HTML document
 * \param node   DOM node
 * \param match  Pointer to location to receive result
 * \return CSS_OK.
 *
 * \post \a match will contain true if the node matches and false otherwise.
 */
css_error node_is_hover(void *pw, void *node, bool *match)
{
	/** \todo Support hovering */

	*match = false;

	return CSS_OK;
}

/**
 * Callback to determine if a node is currently activated.
 *
 * \param pw     HTML document
 * \param node   DOM node
 * \param match  Pointer to location to receive result
 * \return CSS_OK.
 *
 * \post \a match will contain true if the node matches and false otherwise.
 */
css_error node_is_active(void *pw, void *node, bool *match)
{
	/** \todo Support active nodes */

	*match = false;

	return CSS_OK;
}

/**
 * Callback to determine if a node has the input focus.
 *
 * \param pw     HTML document
 * \param node   DOM node
 * \param match  Pointer to location to receive result
 * \return CSS_OK.
 *
 * \post \a match will contain true if the node matches and false otherwise.
 */
css_error node_is_focus(void *pw, void *node, bool *match)
{
	/** \todo Support focussed nodes */

	*match = false;

	return CSS_OK;
}

/**
 * Callback to determine if a node is enabled.
 *
 * \param pw     HTML document
 * \param node   DOM node
 * \param match  Pointer to location to receive result
 * \return CSS_OK.
 *
 * \post \a match with contain true if the node is enabled and false otherwise.
 */
css_error node_is_enabled(void *pw, void *node, bool *match)
{
	/** \todo Support enabled nodes */

	*match = false;

	return CSS_OK;
}

/**
 * Callback to determine if a node is disabled.
 *
 * \param pw     HTML document
 * \param node   DOM node
 * \param match  Pointer to location to receive result
 * \return CSS_OK.
 *
 * \post \a match with contain true if the node is disabled and false otherwise.
 */
css_error node_is_disabled(void *pw, void *node, bool *match)
{
	/** \todo Support disabled nodes */

	*match = false;

	return CSS_OK;
}

/**
 * Callback to determine if a node is checked.
 *
 * \param pw     HTML document
 * \param node   DOM node
 * \param match  Pointer to location to receive result
 * \return CSS_OK.
 *
 * \post \a match with contain true if the node is checked and false otherwise.
 */
css_error node_is_checked(void *pw, void *node, bool *match)
{
	/** \todo Support checked nodes */

	*match = false;

	return CSS_OK;
}

/**
 * Callback to determine if a node is the target of the document URL.
 *
 * \param pw     HTML document
 * \param node   DOM node
 * \param match  Pointer to location to receive result
 * \return CSS_OK.
 *
 * \post \a match with contain true if the node matches and false otherwise.
 */
css_error node_is_target(void *pw, void *node, bool *match)
{
	/** \todo Support target */

	*match = false;

	return CSS_OK;
}

/**
 * Callback to determine if a node has the given language
 *
 * \param pw     HTML document
 * \param node   DOM node
 * \param lang   Language specifier to match
 * \param match  Pointer to location to receive result
 * \return CSS_OK.
 *
 * \post \a match will contain true if the node matches and false otherwise.
 */
css_error node_is_lang(void *pw, void *node,
		lwc_string *lang, bool *match)
{
	/** \todo Support languages */

	*match = false;

	return CSS_OK;
}

/**
 * Callback to retrieve the User-Agent defaults for a CSS property.
 *
 * \param pw        HTML document
 * \param property  Property to retrieve defaults for
 * \param hint      Pointer to hint object to populate
 * \return CSS_OK       on success,
 *         CSS_INVALID  if the property should not have a user-agent default.
 */
css_error ua_default_for_property(void *pw, uint32_t property, css_hint *hint)
{
	if (property == CSS_PROP_COLOR) {
		hint->data.color = 0xff000000;
		hint->status = CSS_COLOR_COLOR;
	} else if (property == CSS_PROP_FONT_FAMILY) {
		hint->data.strings = NULL;
		switch (nsoption_int(font_default)) {
		case PLOT_FONT_FAMILY_SANS_SERIF:
			hint->status = CSS_FONT_FAMILY_SANS_SERIF;
			break;
		case PLOT_FONT_FAMILY_SERIF:
			hint->status = CSS_FONT_FAMILY_SERIF;
			break;
		case PLOT_FONT_FAMILY_MONOSPACE:
			hint->status = CSS_FONT_FAMILY_MONOSPACE;
			break;
		case PLOT_FONT_FAMILY_CURSIVE:
			hint->status = CSS_FONT_FAMILY_CURSIVE;
			break;
		case PLOT_FONT_FAMILY_FANTASY:
			hint->status = CSS_FONT_FAMILY_FANTASY;
			break;
		}
	} else if (property == CSS_PROP_QUOTES) {
		/** \todo Not exactly useful :) */
		hint->data.strings = NULL;
		hint->status = CSS_QUOTES_NONE;
	} else if (property == CSS_PROP_VOICE_FAMILY) {
		/** \todo Fix this when we have voice-family done */
		hint->data.strings = NULL;
		hint->status = 0;
	} else {
		return CSS_INVALID;
	}

	return CSS_OK;
}

css_error set_libcss_node_data(void *pw, void *node, void *libcss_node_data)
{
	dom_node *n = node;
	dom_exception err;
	void *old_node_data;

	/* Set this node's node data */
	err = dom_node_set_user_data(n,
			corestring_dom___ns_key_libcss_node_data,
			libcss_node_data, nscss_dom_user_data_handler,
			(void *) &old_node_data);
	if (err != DOM_NO_ERR) {
		return CSS_NOMEM;
	}

	assert(old_node_data == NULL);

	return CSS_OK;
}

css_error get_libcss_node_data(void *pw, void *node, void **libcss_node_data)
{
	dom_node *n = node;
	dom_exception err;

	/* Get this node's node data */
	err = dom_node_get_user_data(n,
			corestring_dom___ns_key_libcss_node_data,
			libcss_node_data);
	if (err != DOM_NO_ERR) {
		return CSS_NOMEM;
	}

	return CSS_OK;
}







netsurf-vince/pdf/content/handlers/css/select.h

/*
 * Copyright 2009 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_CSS_SELECT_H_
#define NETSURF_CSS_SELECT_H_

#include <stdint.h>

#include <dom/dom.h>

#include <libcss/libcss.h>

struct content;
struct nsurl;

/**
 * Selection context
 */
typedef struct nscss_select_ctx
{
	css_select_ctx *ctx;
	bool quirks;
	struct nsurl *base_url;
	lwc_string *universal;
	const css_computed_style *root_style;
	const css_computed_style *parent_style;
} nscss_select_ctx;

css_stylesheet *nscss_create_inline_style(const uint8_t *data, size_t len,
		const char *charset, const char *url, bool allow_quirks);

css_select_results *nscss_get_style(nscss_select_ctx *ctx, dom_node *n,
		const css_media *media, const css_stylesheet *inline_style);

css_computed_style *nscss_get_blank_style(nscss_select_ctx *ctx,
		const css_computed_style *parent);


css_error named_ancestor_node(void *pw, void *node,
		const css_qname *qname, void **ancestor);

css_error node_is_visited(void *pw, void *node, bool *match);

#endif
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/*
 * Copyright 2004 James Bursa <james@netsurf-browser.org>
 * Copyright 2009 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <assert.h>

#include "utils/nsoption.h"
#include "utils/log.h"

#include "css/utils.h"

/** Screen DPI in fixed point units: defaults to 90, which RISC OS uses */
css_fixed nscss_screen_dpi = F_90;

/** Medium screen density for device viewing distance. */
css_fixed nscss_baseline_pixel_density = F_96;

/**
 * Map viewport-relative length units to either vh or vw.
 *
 * Non-viewport-relative units are unchanged.
 *
 * \param[in] ctx   Length conversion context.
 * \param[in] unit  Unit to map.
 * \return the mapped unit.
 */
static inline css_unit css_utils__fudge_viewport_units(
		const nscss_len_ctx *ctx,
		css_unit unit)
{
	switch (unit) {
	case CSS_UNIT_VI:
		assert(ctx->root_style != NULL);
		if (css_computed_writing_mode(ctx->root_style) ==
				CSS_WRITING_MODE_HORIZONTAL_TB) {
			unit = CSS_UNIT_VW;
		} else {
			unit = CSS_UNIT_VH;
		}
		break;
	case CSS_UNIT_VB:
		assert(ctx->root_style != NULL);
		if (css_computed_writing_mode(ctx->root_style) ==
				CSS_WRITING_MODE_HORIZONTAL_TB) {
			unit = CSS_UNIT_VH;
		} else {
			unit = CSS_UNIT_VW;
		}
		break;
	case CSS_UNIT_VMIN:
		if (ctx->vh < ctx->vw) {
			unit = CSS_UNIT_VH;
		} else {
			unit = CSS_UNIT_VW;
		}
		break;
	case CSS_UNIT_VMAX:
		if (ctx->vh > ctx->vw) {
			unit = CSS_UNIT_VH;
		} else {
			unit = CSS_UNIT_VW;
		}
		break;
	default: break;
	}

	return unit;
}

/* exported interface documented in content/handlers/css/utils.h */
css_fixed nscss_len2pt(
		const nscss_len_ctx *ctx,
		css_fixed length,
		css_unit unit)
{
	/* Length must not be relative */
	assert(unit != CSS_UNIT_EM &&
			unit != CSS_UNIT_EX &&
			unit != CSS_UNIT_CAP &&
			unit != CSS_UNIT_CH &&
			unit != CSS_UNIT_IC &&
			unit != CSS_UNIT_REM &&
			unit != CSS_UNIT_RLH);

	unit = css_utils__fudge_viewport_units(ctx, unit);

	switch (unit) {
	/* We assume the screen and any other output has the same dpi */
	/* 1in = DPIpx => 1px = (72/DPI)pt */
	case CSS_UNIT_PX: return FDIV(FMUL(length, F_72), F_96);
	/* 1in = 72pt */
	case CSS_UNIT_IN: return FMUL(length, F_72);
	/* 1in = 2.54cm => 1cm = (72/2.54)pt */
	case CSS_UNIT_CM: return FMUL(length,
				FDIV(F_72, FLTTOFIX(2.54)));
	/* 1in = 25.4mm => 1mm = (72/25.4)pt */
	case CSS_UNIT_MM: return FMUL(length,
				      FDIV(F_72, FLTTOFIX(25.4)));
	/* 1in = 101.6q => 1mm = (72/101.6)pt */
	case CSS_UNIT_Q: return FMUL(length,
				      FDIV(F_72, FLTTOFIX(101.6)));
	case CSS_UNIT_PT: return length;
	/* 1pc = 12pt */
	case CSS_UNIT_PC: return FMUL(length, INTTOFIX(12));
	case CSS_UNIT_VH: return FDIV(FMUL(FDIV(FMUL(length, ctx->vh), F_100), F_72), F_96);
	case CSS_UNIT_VW: return FDIV(FMUL(FDIV(FMUL(length,ctx->vw), F_100), F_72), F_96);
	default: break;
	}

	return 0;
}

/* exported interface documented in content/handlers/css/utils.h */
css_fixed nscss_len2px(
		const nscss_len_ctx *ctx,
		css_fixed length,
		css_unit unit,
		const css_computed_style *style)
{
	/* We assume the screen and any other output has the same dpi */
	css_fixed px_per_unit;

	unit = css_utils__fudge_viewport_units(ctx, unit);

	switch (unit) {
	case CSS_UNIT_EM:
	case CSS_UNIT_EX:
	case CSS_UNIT_CAP:
	case CSS_UNIT_CH:
	case CSS_UNIT_IC:
	{
		css_fixed font_size = 0;
		css_unit font_unit = CSS_UNIT_PT;

		assert(style != NULL);

		css_computed_font_size(style, &font_size, &font_unit);

		/* Convert to points */
		font_size = nscss_len2pt(ctx, font_size, font_unit);

		/* Clamp to configured minimum */
		if (font_size < FDIV(INTTOFIX(nsoption_int(font_min_size)), F_10)) {
		  font_size = FDIV(INTTOFIX(nsoption_int(font_min_size)), F_10);
		}

		/* Convert to pixels (manually, to maximise precision)
		 * 1in = 72pt => 1pt = (DPI/72)px */
		px_per_unit = FDIV(FMUL(font_size, F_96), F_72);

		/* Scale non-em units to em.  We have fixed ratios. */
		switch (unit) {
		case CSS_UNIT_EX:
			px_per_unit = FMUL(px_per_unit, FLTTOFIX(0.6));
			break;
		case CSS_UNIT_CAP:
			px_per_unit = FMUL(px_per_unit, FLTTOFIX(0.9));
			break;
		case CSS_UNIT_CH:
			px_per_unit = FMUL(px_per_unit, FLTTOFIX(0.4));
			break;
		case CSS_UNIT_IC:
			px_per_unit = FMUL(px_per_unit, FLTTOFIX(1.1));
			break;
		default: break;
		}
	}
		break;
	case CSS_UNIT_PX:
		px_per_unit = F_1;
		break;
	/* 1in = 96 CSS pixels */
	case CSS_UNIT_IN:
		px_per_unit = F_96;
		break;
	/* 1in = 2.54cm => 1cm = (DPI/2.54)px */
	case CSS_UNIT_CM:
		px_per_unit = FDIV(F_96, FLTTOFIX(2.54));
		break;
	/* 1in = 25.4mm => 1mm = (DPI/25.4)px */
	case CSS_UNIT_MM:
		px_per_unit = FDIV(F_96, FLTTOFIX(25.4));
		break;
	/* 1in = 101.6q => 1q = (DPI/101.6)px */
	case CSS_UNIT_Q:
		px_per_unit = FDIV(F_96, FLTTOFIX(101.6));
		break;
	/* 1in = 72pt => 1pt = (DPI/72)px */
	case CSS_UNIT_PT:
		px_per_unit = FDIV(F_96, F_72);
		break;
	/* 1pc = 12pt => 1in = 6pc => 1pc = (DPI/6)px */
	case CSS_UNIT_PC:
		px_per_unit = FDIV(F_96, INTTOFIX(6));
		break;
	case CSS_UNIT_REM:
	{
		css_fixed font_size = 0;
		css_unit font_unit = CSS_UNIT_PT;

		assert(ctx->root_style != NULL);

		css_computed_font_size(ctx->root_style,
				&font_size, &font_unit);

		/* Convert to points */
		font_size = nscss_len2pt(ctx, font_size, font_unit);

		/* Clamp to configured minimum */
		if (font_size < FDIV(INTTOFIX(nsoption_int(font_min_size)), F_10)) {
			font_size = FDIV(INTTOFIX(nsoption_int(font_min_size)), F_10);
		}

		/* Convert to pixels (manually, to maximise precision)
		 * 1in = 72pt => 1pt = (DPI/72)px */
		px_per_unit = FDIV(FMUL(font_size, F_96), F_72);
		break;
	}
	/* 1rlh = <user_font_size>pt => 1rlh = (DPI/user_font_size)px */
	case CSS_UNIT_RLH:
		px_per_unit = FDIV(F_96, FDIV(
				INTTOFIX(nsoption_int(font_size)),
				INTTOFIX(10)));
		break;
	case CSS_UNIT_VH:
		px_per_unit = FDIV(ctx->vh, F_100);
		break;
	case CSS_UNIT_VW:
		px_per_unit = FDIV(ctx->vw, F_100);
		break;
	default:
		px_per_unit = 0;
		break;
	}

	px_per_unit = nscss_pixels_css_to_physical(px_per_unit);

	/* Ensure we round px_per_unit to the nearest whole number of pixels:
	 * the use of FIXTOINT() below will truncate. */
	px_per_unit += F_0_5;

	/* Calculate total number of pixels */
	return FMUL(length, TRUNCATEFIX(px_per_unit));
}
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/*
 * Copyright 2009 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_CSS_UTILS_H_
#define NETSURF_CSS_UTILS_H_

#include <libcss/libcss.h>

#include "netsurf/css.h"

/** DPI of the screen, in fixed point units */
extern css_fixed nscss_screen_dpi;

/** Medium screen density for device viewing distance. */
extern css_fixed nscss_baseline_pixel_density;

/**
 * Length conversion context data.
 */
typedef struct nscss_len_ctx {
	/**
	 * Viewport width in px.
	 * Only used if unit is vh, vw, vi, vb, vmin, or vmax.
	 */
	int vw;
	/**
	 * Viewport height in px.
	 * Only used if unit is vh, vw, vi, vb, vmin, or vmax.
	 */
	int vh;
	/**
	 * Computed style for the document root element.
	 * May be NULL if unit is not rem, or rlh.
	 */
	const css_computed_style *root_style;
} nscss_len_ctx;

/**
 * Convert an absolute CSS length to points.
 *
 * \param[in] ctx     Length conversion context.
 * \param[in] length  Absolute CSS length.
 * \param[in] unit    Unit of the length.
 * \return length in points
 */
css_fixed nscss_len2pt(
		const nscss_len_ctx *ctx,
		css_fixed length,
		css_unit unit);

/**
 * Convert a CSS length to pixels.
 *
 * \param[in] ctx     Length conversion context.
 * \param[in] length  Length to convert.
 * \param[in] unit    Corresponding unit.
 * \param[in] style   Computed style applying to length.
 *                    May be NULL if unit is not em, ex, cap, ch, or ic.
 * \return length in pixels
 */
css_fixed nscss_len2px(
		const nscss_len_ctx *ctx,
		css_fixed length,
		css_unit unit,
		const css_computed_style *style);

/**
 * Convert css pixels to physical pixels.
 *
 * \param[in] css_pixels  Length in css pixels.
 * \return length in physical pixels
 */
static inline css_fixed nscss_pixels_css_to_physical(
		css_fixed css_pixels)
{
	return FDIV(FMUL(css_pixels, nscss_screen_dpi),
			nscss_baseline_pixel_density);
}

/**
 * Convert physical pixels to css pixels.
 *
 * \param[in] physical_pixels  Length in physical pixels.
 * \return length in css pixels
 */
static inline css_fixed nscss_pixels_physical_to_css(
		css_fixed physical_pixels)
{
	return FDIV(FMUL(physical_pixels, nscss_baseline_pixel_density),
			nscss_screen_dpi);
}

/**
 * Temporary helper wrappers for for libcss computed style getter, while
 * we don't support flexbox related property values.
 */

static inline uint8_t ns_computed_display(
		const css_computed_style *style, bool root)
{
	uint8_t value = css_computed_display(style, root);

	if (value == CSS_DISPLAY_FLEX) {
		return CSS_DISPLAY_BLOCK;

	} else if (value == CSS_DISPLAY_INLINE_FLEX) {
		return CSS_DISPLAY_INLINE_BLOCK;
	}

	return value;
}


static inline uint8_t ns_computed_display_static(
		const css_computed_style *style)
{
	uint8_t value = css_computed_display_static(style);

	if (value == CSS_DISPLAY_FLEX) {
		return CSS_DISPLAY_BLOCK;

	} else if (value == CSS_DISPLAY_INLINE_FLEX) {
		return CSS_DISPLAY_INLINE_BLOCK;
	}

	return value;
}


static inline uint8_t ns_computed_min_height(
		const css_computed_style *style,
		css_fixed *length, css_unit *unit)
{
	uint8_t value = css_computed_min_height(style, length, unit);

	if (value == CSS_MIN_HEIGHT_AUTO) {
		value = CSS_MIN_HEIGHT_SET;
		*length = 0;
		*unit = CSS_UNIT_PX;
	}

	return value;
}


static inline uint8_t ns_computed_min_width(
		const css_computed_style *style,
		css_fixed *length, css_unit *unit)
{
	uint8_t value = css_computed_min_width(style, length, unit);

	if (value == CSS_MIN_WIDTH_AUTO) {
		value = CSS_MIN_WIDTH_SET;
		*length = 0;
		*unit = CSS_UNIT_PX;
	}

	return value;
}

#endif
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/*
 * Copyright 2005 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2003 Phil Mellor <monkeyson@users.sourceforge.net>
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Box interface.
 *
 */

#ifndef NETSURF_HTML_BOX_H
#define NETSURF_HTML_BOX_H

#include <limits.h>
#include <stdbool.h>
#include <libcss/libcss.h>

#include "content/handlers/css/utils.h"

struct content;
struct box;
struct browser_window;
struct html_content;
struct nsurl;
struct dom_node;
struct dom_string;
struct rect;

#define UNKNOWN_WIDTH INT_MAX
#define UNKNOWN_MAX_WIDTH INT_MAX


typedef void (*box_construct_complete_cb)(struct html_content *c, bool success);


/**
 * Type of a struct box.
 */
typedef enum {
	BOX_BLOCK,
	BOX_INLINE_CONTAINER,
	BOX_INLINE,
	BOX_TABLE,
	BOX_TABLE_ROW,
	BOX_TABLE_CELL,
	BOX_TABLE_ROW_GROUP,
	BOX_FLOAT_LEFT,
	BOX_FLOAT_RIGHT,
	BOX_INLINE_BLOCK,
	BOX_BR,
	BOX_TEXT,
	BOX_INLINE_END,
	BOX_NONE
} box_type;


/**
 * Flags for a struct box.
 */
typedef enum {
	NEW_LINE    = 1 << 0,	/* first inline on a new line */
	STYLE_OWNED = 1 << 1,	/* style is owned by this box */
	PRINTED     = 1 << 2,	/* box has already been printed */
	PRE_STRIP   = 1 << 3,	/* PRE tag needing leading newline stripped */
	CLONE       = 1 << 4,	/* continuation of previous box from wrapping */
	MEASURED    = 1 << 5,	/* text box width has been measured */
	HAS_HEIGHT  = 1 << 6,	/* box has height (perhaps due to children) */
	MAKE_HEIGHT = 1 << 7,	/* box causes its own height */
	NEED_MIN    = 1 << 8,	/* minimum width is required for layout */
	REPLACE_DIM = 1 << 9,	/* replaced element has given dimensions */
	IFRAME      = 1 << 10,	/* box contains an iframe */
	CONVERT_CHILDREN = 1 << 11,  /* wanted children converting */
	IS_REPLACED = 1 << 12	/* box is a replaced element */
} box_flags;


/**
 * Sides of a box
 */
enum box_side { TOP, RIGHT, BOTTOM, LEFT };


/**
 * Container for box border details
 */
struct box_border {
	enum css_border_style_e style;	/**< border-style */
	css_color c;			/**< border-color value */
	int width;			/**< border-width (pixels) */
};


/**
 * Table column data.
 */
struct column {
	/**
	 * Type of column.
	 */
	enum {
	      COLUMN_WIDTH_UNKNOWN,
	      COLUMN_WIDTH_FIXED,
	      COLUMN_WIDTH_AUTO,
	      COLUMN_WIDTH_PERCENT,
	      COLUMN_WIDTH_RELATIVE
	} type;

	/**
	 * Preferred width of column. Pixels for FIXED, percentage for
	 *  PERCENT, relative units for RELATIVE, unused for AUTO.
	 */
	int width;

	/**
	 * Minimum width of content.
	 */
	int min;

	/**
	 * Maximum width of content.
	 */
	int max;

	/**
	 * Whether all of column's cells are css positioned.
	 */
	bool positioned;
};


/**
 * Linked list of object element parameters.
 */
struct object_param {
	char *name;
	char *value;
	char *type;
	char *valuetype;
	struct object_param *next;
};


/**
 * Parameters for object element and similar elements.
 */
struct object_params {
	struct nsurl *data;
	char *type;
	char *codetype;
	struct nsurl *codebase;
	struct nsurl *classid;
	struct object_param *params;
};


/**
 * Node in box tree. All dimensions are in pixels.
 */
struct box {
	/**
	 * Type of box.
	 */
	box_type type;

	/**
	 * Box flags
	 */
	box_flags flags;

	/**
	 * DOM node that generated this box or NULL
	 */
	struct dom_node *node;

	/**
	 * Computed styles for elements and their pseudo elements.
	 *  NULL on non-element boxes.
	 */
	css_select_results *styles;

	/**
	 * Style for this box. 0 for INLINE_CONTAINER and
	 *  FLOAT_*. Pointer into a box's 'styles' select results,
	 *  except for implied boxes, where it is a pointer to an
	 *  owned computed style.
	 */
	css_computed_style *style;

	/**
	 *  value of id attribute (or name for anchors)
	 */
	lwc_string *id;


	/**
	 * Next sibling box, or NULL.
	 */
	struct box *next;

	/**
	 * Previous sibling box, or NULL.
	 */
	struct box *prev;

	/**
	 * First child box, or NULL.
	 */
	struct box *children;

	/**
	 * Last child box, or NULL.
	 */
	struct box *last;

	/**
	 * Parent box, or NULL.
	 */
	struct box *parent;

	/**
	 * INLINE_END box corresponding to this INLINE box, or INLINE
	 * box corresponding to this INLINE_END box.
	 */
	struct box *inline_end;


	/**
	 * First float child box, or NULL. Float boxes are in the tree
	 * twice, in this list for the block box which defines the
	 * area for floats, and also in the standard tree given by
	 * children, next, prev, etc.
	 */
	struct box *float_children;

	/**
	 * Next sibling float box.
	 */
	struct box *next_float;

	/**
	 * If box is a float, points to box's containing block
	 */
	struct box *float_container;

	/**
	 * Level below which subsequent floats must be cleared.  This
	 * is used only for boxes with float_children
	 */
	int clear_level;

	/**
	 * Level below which floats have been placed.
	 */
	int cached_place_below_level;


	/**
	 * Coordinate of left padding edge relative to parent box, or
	 * relative to ancestor that contains this box in
	 * float_children for FLOAT_.
	 */
	int x;
	/**
	 * Coordinate of top padding edge, relative as for x.
	 */
	int y;

	/**
	 * Width of content box (excluding padding etc.).
	 */
	int width;
	/**
	 * Height of content box (excluding padding etc.).
	 */
	int height;

	/* These four variables determine the maximum extent of a box's
	 * descendants. They are relative to the x,y coordinates of the box.
	 *
	 * Their use depends on the overflow CSS property:
	 *
	 * Overflow:	Usage:
	 * visible	The content of the box is displayed within these
	 *		dimensions.
	 * hidden	These are ignored. Content is plotted within the box
	 *		dimensions.
	 * scroll	These are used to determine the extent of the
	 *		scrollable area.
	 * auto		As "scroll".
	 */
	int descendant_x0;  /**< left edge of descendants */
	int descendant_y0;  /**< top edge of descendants */
	int descendant_x1;  /**< right edge of descendants */
	int descendant_y1;  /**< bottom edge of descendants */

	/**
	 * Margin: TOP, RIGHT, BOTTOM, LEFT.
	 */
	int margin[4];

	/**
	 * Padding: TOP, RIGHT, BOTTOM, LEFT.
	 */
	int padding[4];

	/**
	 * Border: TOP, RIGHT, BOTTOM, LEFT.
	 */
	struct box_border border[4];

	/**
	 * Horizontal scroll.
	 */
	struct scrollbar *scroll_x;

	/**
	 * Vertical scroll.
	 */
	struct scrollbar *scroll_y;

	/**
	 * Width of box taking all line breaks (including margins
	 * etc). Must be non-negative.
	 */
	int min_width;

	/**
	 * Width that would be taken with no line breaks. Must be
	 * non-negative.
	 */
	int max_width;


	/**
	 * Text, or NULL if none. Unterminated.
	 */
	char *text;

	/**
	 * Length of text.
	 */
	size_t length;

	/**
	 * Width of space after current text (depends on font and size).
	 */
	int space;

	/**
	 * Byte offset within a textual representation of this content.
	 */
	size_t byte_offset;


	/**
	 * Link, or NULL.
	 */
	struct nsurl *href;

	/**
	 * Link target, or NULL.
	 */
	const char *target;

	/**
	 * Title, or NULL.
	 */
	const char *title;


	/**
	 * Number of columns for TABLE / TABLE_CELL.
	 */
	unsigned int columns;

	/**
	 * Number of rows for TABLE only.
	 */
	unsigned int rows;

	/**
	 * Start column for TABLE_CELL only.
	 */
	unsigned int start_column;

	/**
	 * Array of table column data for TABLE only.
	 */
	struct column *col;


	/**
	 * List marker box if this is a list-item, or NULL.
	 */
	struct box *list_marker;


	/**
	 * Form control data, or NULL if not a form control.
	 */
	struct form_control* gadget;


	/**
	 * (Image)map to use with this object, or NULL if none
	 */
	char *usemap;


	/**
	 * Background image for this box, or NULL if none
	 */
	struct hlcache_handle *background;


	/**
	 * Object in this box (usually an image), or NULL if none.
	 */
	struct hlcache_handle* object;

	/**
	 * Parameters for the object, or NULL.
	 */
	struct object_params *object_params;


	/**
	 * Iframe's browser_window, or NULL if none
	 */
	struct browser_window *iframe;

};


#endif
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/*
 * Copyright 2005 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2003 Phil Mellor <monkeyson@users.sourceforge.net>
 * Copyright 2005 John M Bell <jmb202@ecs.soton.ac.uk>
 * Copyright 2006 Richard Wilson <info@tinct.net>
 * Copyright 2008 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Implementation of conversion from DOM tree to box tree.
 */

#include <string.h>
#include <dom/dom.h>

#include "utils/errors.h"
#include "utils/nsoption.h"
#include "utils/corestrings.h"
#include "utils/talloc.h"
#include "utils/string.h"
#include "utils/ascii.h"
#include "utils/nsurl.h"
#include "netsurf/misc.h"
#include "css/select.h"
#include "desktop/gui_internal.h"

#include "html/private.h"
#include "html/object.h"
#include "html/box.h"
#include "html/box_manipulate.h"
#include "html/box_construct.h"
#include "html/box_special.h"
#include "html/box_normalise.h"
#include "html/form_internal.h"

/**
 * Context for box tree construction
 */
struct box_construct_ctx {
	html_content *content;		/**< Content we're constructing for */

	dom_node *n;			/**< Current node to process */

	struct box *root_box;		/**< Root box in the tree */

	box_construct_complete_cb cb;	/**< Callback to invoke on completion */

	int *bctx;			/**< talloc context */
};

/**
 * Transient properties for construction of current node
 */
struct box_construct_props {
	/** Style from which to inherit, or NULL if none */
	const css_computed_style *parent_style;
	/** Current link target, or NULL if none */
	struct nsurl *href;
	/** Current frame target, or NULL if none */
	const char *target;
	/** Current title attribute, or NULL if none */
	const char *title;
	/** Identity of the current block-level container */
	struct box *containing_block;
	/** Current container for inlines, or NULL if none
	 * \note If non-NULL, will be the last child of containing_block */
	struct box *inline_container;
	/** Whether the current node is the root of the DOM tree */
	bool node_is_root;
};

static const content_type image_types = CONTENT_IMAGE;

/**
 * mapping from CSS display to box type this table must be in sync
 * with libcss' css_display enum
 */
static const box_type box_map[] = {
	0, /* CSS_DISPLAY_INHERIT, */
	BOX_INLINE, /* CSS_DISPLAY_INLINE, */
	BOX_BLOCK, /* CSS_DISPLAY_BLOCK, */
	BOX_BLOCK, /* CSS_DISPLAY_LIST_ITEM, */
	BOX_INLINE, /* CSS_DISPLAY_RUN_IN, */
	BOX_INLINE_BLOCK, /* CSS_DISPLAY_INLINE_BLOCK, */
	BOX_TABLE, /* CSS_DISPLAY_TABLE, */
	BOX_TABLE, /* CSS_DISPLAY_INLINE_TABLE, */
	BOX_TABLE_ROW_GROUP, /* CSS_DISPLAY_TABLE_ROW_GROUP, */
	BOX_TABLE_ROW_GROUP, /* CSS_DISPLAY_TABLE_HEADER_GROUP, */
	BOX_TABLE_ROW_GROUP, /* CSS_DISPLAY_TABLE_FOOTER_GROUP, */
	BOX_TABLE_ROW, /* CSS_DISPLAY_TABLE_ROW, */
	BOX_NONE, /* CSS_DISPLAY_TABLE_COLUMN_GROUP, */
	BOX_NONE, /* CSS_DISPLAY_TABLE_COLUMN, */
	BOX_TABLE_CELL, /* CSS_DISPLAY_TABLE_CELL, */
	BOX_INLINE, /* CSS_DISPLAY_TABLE_CAPTION, */
	BOX_NONE /* CSS_DISPLAY_NONE */
};


/**
 * determine if a box is the root node
 *
 * \param n node to check
 * \return true if node is root else false.
 */
static inline bool box_is_root(dom_node *n)
{
	dom_node *parent;
	dom_node_type type;
	dom_exception err;

	err = dom_node_get_parent_node(n, &parent);
	if (err != DOM_NO_ERR)
		return false;

	if (parent != NULL) {
		err = dom_node_get_node_type(parent, &type);

		dom_node_unref(parent);

		if (err != DOM_NO_ERR)
			return false;

		if (type != DOM_DOCUMENT_NODE)
			return false;
	}

	return true;
}


/**
 * Extract transient construction properties
 *
 * \param n      Current DOM node to convert
 * \param props  Property object to populate
 */
static void
box_extract_properties(dom_node *n, struct box_construct_props *props)
{
	memset(props, 0, sizeof(*props));

	props->node_is_root = box_is_root(n);

	/* Extract properties from containing DOM node */
	if (props->node_is_root == false) {
		dom_node *current_node = n;
		dom_node *parent_node = NULL;
		struct box *parent_box;
		dom_exception err;

		/* Find ancestor node containing parent box */
		while (true) {
			err = dom_node_get_parent_node(current_node,
					&parent_node);
			if (err != DOM_NO_ERR || parent_node == NULL)
				break;

			parent_box = box_for_node(parent_node);

			if (parent_box != NULL) {
				props->parent_style = parent_box->style;
				props->href = parent_box->href;
				props->target = parent_box->target;
				props->title = parent_box->title;

				dom_node_unref(parent_node);
				break;
			} else {
				if (current_node != n)
					dom_node_unref(current_node);
				current_node = parent_node;
				parent_node = NULL;
			}
		}

		/* Find containing block (may be parent) */
		while (true) {
			struct box *b;

			err = dom_node_get_parent_node(current_node,
					&parent_node);
			if (err != DOM_NO_ERR || parent_node == NULL) {
				if (current_node != n)
					dom_node_unref(current_node);
				break;
			}

			if (current_node != n)
				dom_node_unref(current_node);

			b = box_for_node(parent_node);

			/* Children of nodes that created an inline box
			 * will generate boxes which are attached as
			 * _siblings_ of the box generated for their
			 * parent node. Note, however, that we'll still
			 * use the parent node's styling as the parent
			 * style, above. */
			if (b != NULL && b->type != BOX_INLINE &&
					b->type != BOX_BR) {
				props->containing_block = b;

				dom_node_unref(parent_node);
				break;
			} else {
				current_node = parent_node;
				parent_node = NULL;
			}
		}
	}

	/* Compute current inline container, if any */
	if (props->containing_block != NULL &&
			props->containing_block->last != NULL &&
			props->containing_block->last->type ==
				BOX_INLINE_CONTAINER)
		props->inline_container = props->containing_block->last;
}


/**
 * Get the style for an element.
 *
 * \param  c               content of type CONTENT_HTML that is being processed
 * \param  parent_style    style at this point in xml tree, or NULL for root
 * \param  root_style      root node's style, or NULL for root
 * \param  n               node in xml tree
 * \return  the new style, or NULL on memory exhaustion
 */
static css_select_results *
box_get_style(html_content *c,
	      const css_computed_style *parent_style,
	      const css_computed_style *root_style,
	      dom_node *n)
{
	dom_string *s;
	dom_exception err;
	css_stylesheet *inline_style = NULL;
	css_select_results *styles;
	nscss_select_ctx ctx;

	/* Firstly, construct inline stylesheet, if any */
	err = dom_element_get_attribute(n, corestring_dom_style, &s);
	if (err != DOM_NO_ERR)
		return NULL;

	if (s != NULL) {
		inline_style = nscss_create_inline_style(
				(const uint8_t *) dom_string_data(s),
				dom_string_byte_length(s),
				c->encoding,
				nsurl_access(c->base_url),
				c->quirks != DOM_DOCUMENT_QUIRKS_MODE_NONE);

		dom_string_unref(s);

		if (inline_style == NULL)
			return NULL;
	}

	/* Populate selection context */
	ctx.ctx = c->select_ctx;
	ctx.quirks = (c->quirks == DOM_DOCUMENT_QUIRKS_MODE_FULL);
	ctx.base_url = c->base_url;
	ctx.universal = c->universal;
	ctx.root_style = root_style;
	ctx.parent_style = parent_style;

	/* Select style for element */
	styles = nscss_get_style(&ctx, n, &c->media, inline_style);

	/* No longer need inline style */
	if (inline_style != NULL)
		css_stylesheet_destroy(inline_style);

	return styles;
}


/**
 * Construct the box required for a generated element.
 *
 * \param n        XML node of type XML_ELEMENT_NODE
 * \param content  Content of type CONTENT_HTML that is being processed
 * \param box      Box which may have generated content
 * \param style    Complete computed style for pseudo element, or NULL
 *
 * \todo This is currently incomplete. It just does enough to support
 * the clearfix hack. (http://www.positioniseverything.net/easyclearing.html )
 */
static void
box_construct_generate(dom_node *n,
		       html_content *content,
		       struct box *box,
		       const css_computed_style *style)
{
	struct box *gen = NULL;
	enum css_display_e computed_display;
	const css_computed_content_item *c_item;

	/* Nothing to generate if the parent box is not a block */
	if (box->type != BOX_BLOCK)
		return;

	/* To determine if an element has a pseudo element, we select
	 * for it and test to see if the returned style's content
	 * property is set to normal. */
	if (style == NULL ||
			css_computed_content(style, &c_item) ==
			CSS_CONTENT_NORMAL) {
		/* No pseudo element */
		return;
	}

	/* create box for this element */
	computed_display = ns_computed_display(style, box_is_root(n));
	if (computed_display == CSS_DISPLAY_BLOCK ||
			computed_display == CSS_DISPLAY_TABLE) {
		/* currently only support block level boxes */

		/** \todo Not wise to drop const from the computed style */
		gen = box_create(NULL, (css_computed_style *) style,
				false, NULL, NULL, NULL, NULL, content->bctx);
		if (gen == NULL) {
			return;
		}

		/* set box type from computed display */
		gen->type = box_map[ns_computed_display(
				style, box_is_root(n))];

		box_add_child(box, gen);
	}
}


/**
 * Construct a list marker box
 *
 * \param box      Box to attach marker to
 * \param title    Current title attribute
 * \param ctx      Box construction context
 * \param parent   Current block-level container
 * \return true on success, false on memory exhaustion
 */
static bool
box_construct_marker(struct box *box,
		     const char *title,
		     struct box_construct_ctx *ctx,
		     struct box *parent)
{
	lwc_string *image_uri;
	struct box *marker;

	marker = box_create(NULL, box->style, false, NULL, NULL, title,
			NULL, ctx->bctx);
	if (marker == false)
		return false;

	marker->type = BOX_BLOCK;

	/** \todo marker content (list-style-type) */
	switch (css_computed_list_style_type(box->style)) {
	case CSS_LIST_STYLE_TYPE_DISC:
		/* 2022 BULLET */
		marker->text = (char *) "\342\200\242";
		marker->length = 3;
		break;
	case CSS_LIST_STYLE_TYPE_CIRCLE:
		/* 25CB WHITE CIRCLE */
		marker->text = (char *) "\342\227\213";
		marker->length = 3;
		break;
	case CSS_LIST_STYLE_TYPE_SQUARE:
		/* 25AA BLACK SMALL SQUARE */
		marker->text = (char *) "\342\226\252";
		marker->length = 3;
		break;
	case CSS_LIST_STYLE_TYPE_DECIMAL:
	case CSS_LIST_STYLE_TYPE_LOWER_ALPHA:
	case CSS_LIST_STYLE_TYPE_LOWER_ROMAN:
	case CSS_LIST_STYLE_TYPE_UPPER_ALPHA:
	case CSS_LIST_STYLE_TYPE_UPPER_ROMAN:
	default:
		if (parent->last) {
			struct box *last = parent->last;

			/* Drill down into last child of parent
			 * to find the list marker (if any)
			 *
			 * Floated list boxes end up as:
			 *
			 * parent
			 *   BOX_INLINE_CONTAINER
			 *     BOX_FLOAT_{LEFT,RIGHT}
			 *       BOX_BLOCK <-- list box
			 *        ...
			 */
			while (last != NULL && last->list_marker == NULL) {
				struct box *last_inner = last;

				while (last_inner != NULL) {
					if (last_inner->list_marker != NULL)
						break;
					if (last_inner->type ==
							BOX_INLINE_CONTAINER ||
							last_inner->type ==
							BOX_FLOAT_LEFT ||
							last_inner->type ==
							BOX_FLOAT_RIGHT) {
						last_inner = last_inner->last;
					} else {
						last_inner = NULL;
					}
				}
				if (last_inner != NULL) {
					last = last_inner;
				} else {
					last = last->prev;
				}
			}

			if (last && last->list_marker) {
				marker->rows = last->list_marker->rows + 1;
			}
		}

		marker->text = talloc_array(ctx->bctx, char, 20);
		if (marker->text == NULL)
			return false;

		snprintf(marker->text, 20, "%u.", marker->rows);
		marker->length = strlen(marker->text);
		break;
	case CSS_LIST_STYLE_TYPE_NONE:
		marker->text = 0;
		marker->length = 0;
		break;
	}

	if (css_computed_list_style_image(box->style, &image_uri) == CSS_LIST_STYLE_IMAGE_URI &&
	    (image_uri != NULL) &&
	    (nsoption_bool(foreground_images) == true)) {
		nsurl *url;
		nserror error;

		/* TODO: we get a url out of libcss as a lwc string, but
		 *       earlier we already had it as a nsurl after we
		 *       nsurl_joined it.  Can this be improved?
		 *       For now, just making another nsurl. */
		error = nsurl_create(lwc_string_data(image_uri), &url);
		if (error != NSERROR_OK)
			return false;

		if (html_fetch_object(ctx->content,
				      url,
				      marker,
				      image_types,
				      false) ==	false) {
			nsurl_unref(url);
			return false;
		}
		nsurl_unref(url);
	}

	box->list_marker = marker;
	marker->parent = box;

	return true;
}


/**
 * Construct the box tree for an XML element.
 *
 * \param ctx               Tree construction context
 * \param convert_children  Whether to convert children
 * \return  true on success, false on memory exhaustion
 */
static bool
box_construct_element(struct box_construct_ctx *ctx, bool *convert_children)
{
	dom_string *title0, *s;
	lwc_string *id = NULL;
	struct box *box = NULL, *old_box;
	css_select_results *styles = NULL;
	lwc_string *bgimage_uri;
	dom_exception err;
	struct box_construct_props props;
	const css_computed_style *root_style = NULL;

	assert(ctx->n != NULL);

	box_extract_properties(ctx->n, &props);

	if (props.containing_block != NULL) {
		/* In case the containing block is a pre block, we clear
		 * the PRE_STRIP flag since it is not used if we follow
		 * the pre with a tag */
		props.containing_block->flags &= ~PRE_STRIP;
	}

	if (props.node_is_root == false) {
		root_style = ctx->root_box->style;
	}

	styles = box_get_style(ctx->content, props.parent_style, root_style,
			ctx->n);
	if (styles == NULL)
		return false;

	/* Extract title attribute, if present */
	err = dom_element_get_attribute(ctx->n, corestring_dom_title, &title0);
	if (err != DOM_NO_ERR)
		return false;

	if (title0 != NULL) {
		char *t = squash_whitespace(dom_string_data(title0));

		dom_string_unref(title0);

		if (t == NULL)
			return false;

		props.title = talloc_strdup(ctx->bctx, t);

		free(t);

		if (props.title == NULL)
			return false;
	}

	/* Extract id attribute, if present */
	err = dom_element_get_attribute(ctx->n, corestring_dom_id, &s);
	if (err != DOM_NO_ERR)
		return false;

	if (s != NULL) {
		err = dom_string_intern(s, &id);
		if (err != DOM_NO_ERR)
			id = NULL;

		dom_string_unref(s);
	}

	box = box_create(styles, styles->styles[CSS_PSEUDO_ELEMENT_NONE], false,
			props.href, props.target, props.title, id,
			ctx->bctx);
	if (box == NULL)
		return false;

	/* If this is the root box, add it to the context */
	if (props.node_is_root)
		ctx->root_box = box;

	/* Deal with colspan/rowspan */
	err = dom_element_get_attribute(ctx->n, corestring_dom_colspan, &s);
	if (err != DOM_NO_ERR)
		return false;

	if (s != NULL) {
		const char *val = dom_string_data(s);

		if ('0' <= val[0] && val[0] <= '9')
			box->columns = strtol(val, NULL, 10);

		dom_string_unref(s);
	}

	err = dom_element_get_attribute(ctx->n, corestring_dom_rowspan, &s);
	if (err != DOM_NO_ERR)
		return false;

	if (s != NULL) {
		const char *val = dom_string_data(s);

		if ('0' <= val[0] && val[0] <= '9')
			box->rows = strtol(val, NULL, 10);

		dom_string_unref(s);
	}

	/* Set box type from computed display */
	if ((css_computed_position(box->style) == CSS_POSITION_ABSOLUTE ||
			css_computed_position(box->style) ==
					CSS_POSITION_FIXED) &&
			(ns_computed_display_static(box->style) ==
					CSS_DISPLAY_INLINE ||
			 ns_computed_display_static(box->style) ==
					CSS_DISPLAY_INLINE_BLOCK ||
			 ns_computed_display_static(box->style) ==
					CSS_DISPLAY_INLINE_TABLE)) {
		/* Special case for absolute positioning: make absolute inlines
		 * into inline block so that the boxes are constructed in an
		 * inline container as if they were not absolutely positioned.
		 * Layout expects and handles this. */
		box->type = box_map[CSS_DISPLAY_INLINE_BLOCK];
	} else if (props.node_is_root) {
		/* Special case for root element: force it to BLOCK, or the
		 * rest of the layout will break. */
		box->type = BOX_BLOCK;
	} else {
		/* Normal mapping */
		box->type = box_map[ns_computed_display(box->style,
				props.node_is_root)];
	}

	if (convert_special_elements(ctx->n,
				     ctx->content,
				     box,
				     convert_children) == false) {
		return false;
	}

	/* Handle the :before pseudo element */
	if (!(box->flags & IS_REPLACED)) {
		box_construct_generate(ctx->n, ctx->content, box,
				box->styles->styles[CSS_PSEUDO_ELEMENT_BEFORE]);
	}

	if (box->type == BOX_NONE ||
	    (ns_computed_display(box->style,
				 props.node_is_root) == CSS_DISPLAY_NONE &&
	     props.node_is_root == false)) {
		css_select_results_destroy(styles);
		box->styles = NULL;
		box->style = NULL;

		/* Invalidate associated gadget, if any */
		if (box->gadget != NULL) {
			box->gadget->box = NULL;
			box->gadget = NULL;
		}

		/* Can't do this, because the lifetimes of boxes and gadgets
		 * are inextricably linked. Fortunately, talloc will save us
		 * (for now) */
		/* box_free_box(box); */

		*convert_children = false;

		return true;
	}

	/* Attach DOM node to box */
	err = dom_node_set_user_data(ctx->n,
			corestring_dom___ns_key_box_node_data, box, NULL,
			(void *) &old_box);
	if (err != DOM_NO_ERR)
		return false;

	/* Attach box to DOM node */
	box->node = dom_node_ref(ctx->n);

	if (props.inline_container == NULL &&
			(box->type == BOX_INLINE ||
			 box->type == BOX_BR ||
			 box->type == BOX_INLINE_BLOCK ||
			 css_computed_float(box->style) == CSS_FLOAT_LEFT ||
			 css_computed_float(box->style) == CSS_FLOAT_RIGHT) &&
			props.node_is_root == false) {
		/* Found an inline child of a block without a current container
		 * (i.e. this box is the first child of its parent, or was
		 * preceded by block-level siblings) */
		assert(props.containing_block != NULL &&
				"Box must have containing block.");

		props.inline_container = box_create(NULL, NULL, false, NULL,
				NULL, NULL, NULL, ctx->bctx);
		if (props.inline_container == NULL)
			return false;

		props.inline_container->type = BOX_INLINE_CONTAINER;

		box_add_child(props.containing_block, props.inline_container);
	}

	/* Kick off fetch for any background image */
	if (css_computed_background_image(box->style, &bgimage_uri) ==
			CSS_BACKGROUND_IMAGE_IMAGE && bgimage_uri != NULL &&
			nsoption_bool(background_images) == true) {
		nsurl *url;
		nserror error;

		/* TODO: we get a url out of libcss as a lwc string, but
		 *       earlier we already had it as a nsurl after we
		 *       nsurl_joined it.  Can this be improved?
		 *       For now, just making another nsurl. */
		error = nsurl_create(lwc_string_data(bgimage_uri), &url);
		if (error == NSERROR_OK) {
			/* Fetch image if we got a valid URL */
			if (html_fetch_object(ctx->content,
					      url,
					      box,
					      image_types,
					      true) == false) {
				nsurl_unref(url);
				return false;
			}
			nsurl_unref(url);
		}
	}

	if (*convert_children)
		box->flags |= CONVERT_CHILDREN;

	if (box->type == BOX_INLINE || box->type == BOX_BR ||
			box->type == BOX_INLINE_BLOCK) {
		/* Inline container must exist, as we'll have
		 * created it above if it didn't */
		assert(props.inline_container != NULL);

		box_add_child(props.inline_container, box);
	} else {
		if (ns_computed_display(box->style, props.node_is_root) ==
				CSS_DISPLAY_LIST_ITEM) {
			/* List item: compute marker */
			if (box_construct_marker(box, props.title, ctx,
					props.containing_block) == false)
				return false;
		}

		if (props.node_is_root == false &&
				(css_computed_float(box->style) ==
				CSS_FLOAT_LEFT ||
				css_computed_float(box->style) ==
				CSS_FLOAT_RIGHT)) {
			/* Float: insert a float between the parent and box. */
			struct box *flt = box_create(NULL, NULL, false,
					props.href, props.target, props.title,
					NULL, ctx->bctx);
			if (flt == NULL)
				return false;

			if (css_computed_float(box->style) == CSS_FLOAT_LEFT)
				flt->type = BOX_FLOAT_LEFT;
			else
				flt->type = BOX_FLOAT_RIGHT;

			box_add_child(props.inline_container, flt);
			box_add_child(flt, box);
		} else {
			/* Non-floated block-level box: add to containing block
			 * if there is one. If we're the root box, then there
			 * won't be. */
			if (props.containing_block != NULL)
				box_add_child(props.containing_block, box);
		}
	}

	return true;
}


/**
 * Complete construction of the box tree for an element.
 *
 * \param n        DOM node to construct for
 * \param content  Containing document
 *
 * This will be called after all children of an element have been processed
 */
static void box_construct_element_after(dom_node *n, html_content *content)
{
	struct box_construct_props props;
	struct box *box = box_for_node(n);

	assert(box != NULL);

	box_extract_properties(n, &props);

	if (box->type == BOX_INLINE || box->type == BOX_BR) {
		/* Insert INLINE_END into containing block */
		struct box *inline_end;
		bool has_children;
		dom_exception err;

		err = dom_node_has_child_nodes(n, &has_children);
		if (err != DOM_NO_ERR)
			return;

		if (has_children == false ||
				(box->flags & CONVERT_CHILDREN) == 0) {
			/* No children, or didn't want children converted */
			return;
		}

		if (props.inline_container == NULL) {
			/* Create inline container if we don't have one */
			props.inline_container = box_create(NULL, NULL, false,
					NULL, NULL, NULL, NULL, content->bctx);
			if (props.inline_container == NULL)
				return;

			props.inline_container->type = BOX_INLINE_CONTAINER;

			box_add_child(props.containing_block,
					props.inline_container);
		}

		inline_end = box_create(NULL, box->style, false,
				box->href, box->target, box->title,
				box->id == NULL ? NULL :
				lwc_string_ref(box->id), content->bctx);
		if (inline_end != NULL) {
			inline_end->type = BOX_INLINE_END;

			assert(props.inline_container != NULL);

			box_add_child(props.inline_container, inline_end);

			box->inline_end = inline_end;
			inline_end->inline_end = box;
		}
	} else if (!(box->flags & IS_REPLACED)) {
		/* Handle the :after pseudo element */
		box_construct_generate(n, content, box,
				box->styles->styles[CSS_PSEUDO_ELEMENT_AFTER]);
	}
}


/**
 * Find the next node in the DOM tree, completing element construction
 * where appropriate.
 *
 * \param n                 Current node
 * \param content           Containing content
 * \param convert_children  Whether to consider children of \a n
 * \return Next node to process, or NULL if complete
 *
 * \note \a n will be unreferenced
 */
static dom_node *
next_node(dom_node *n, html_content *content, bool convert_children)
{
	dom_node *next = NULL;
	bool has_children;
	dom_exception err;

	err = dom_node_has_child_nodes(n, &has_children);
	if (err != DOM_NO_ERR) {
		dom_node_unref(n);
		return NULL;
	}

	if (convert_children && has_children) {
		err = dom_node_get_first_child(n, &next);
		if (err != DOM_NO_ERR) {
			dom_node_unref(n);
			return NULL;
		}
		dom_node_unref(n);
	} else {
		err = dom_node_get_next_sibling(n, &next);
		if (err != DOM_NO_ERR) {
			dom_node_unref(n);
			return NULL;
		}

		if (next != NULL) {
			if (box_for_node(n) != NULL)
				box_construct_element_after(n, content);
			dom_node_unref(n);
		} else {
			if (box_for_node(n) != NULL)
				box_construct_element_after(n, content);

			while (box_is_root(n) == false) {
				dom_node *parent = NULL;
				dom_node *parent_next = NULL;

				err = dom_node_get_parent_node(n, &parent);
				if (err != DOM_NO_ERR) {
					dom_node_unref(n);
					return NULL;
				}

				assert(parent != NULL);

				err = dom_node_get_next_sibling(parent,
						&parent_next);
				if (err != DOM_NO_ERR) {
					dom_node_unref(parent);
					dom_node_unref(n);
					return NULL;
				}

				if (parent_next != NULL) {
					dom_node_unref(parent_next);
					dom_node_unref(parent);
					break;
				}

				dom_node_unref(n);
				n = parent;
				parent = NULL;

				if (box_for_node(n) != NULL) {
					box_construct_element_after(
							n, content);
				}
			}

			if (box_is_root(n) == false) {
				dom_node *parent = NULL;

				err = dom_node_get_parent_node(n, &parent);
				if (err != DOM_NO_ERR) {
					dom_node_unref(n);
					return NULL;
				}

				assert(parent != NULL);

				err = dom_node_get_next_sibling(parent, &next);
				if (err != DOM_NO_ERR) {
					dom_node_unref(parent);
					dom_node_unref(n);
					return NULL;
				}

				if (box_for_node(parent) != NULL) {
					box_construct_element_after(parent,
							content);
				}

				dom_node_unref(parent);
			}

			dom_node_unref(n);
		}
	}

	return next;
}


/**
 * Apply the CSS text-transform property to given text for its ASCII chars.
 *
 * \param  s	string to transform
 * \param  len  length of s
 * \param  tt	transform type
 */
static void
box_text_transform(char *s, unsigned int len, enum css_text_transform_e tt)
{
	unsigned int i;
	if (len == 0)
		return;
	switch (tt) {
		case CSS_TEXT_TRANSFORM_UPPERCASE:
			for (i = 0; i < len; ++i)
				if ((unsigned char) s[i] < 0x80)
					s[i] = ascii_to_upper(s[i]);
			break;
		case CSS_TEXT_TRANSFORM_LOWERCASE:
			for (i = 0; i < len; ++i)
				if ((unsigned char) s[i] < 0x80)
					s[i] = ascii_to_lower(s[i]);
			break;
		case CSS_TEXT_TRANSFORM_CAPITALIZE:
			if ((unsigned char) s[0] < 0x80)
				s[0] = ascii_to_upper(s[0]);
			for (i = 1; i < len; ++i)
				if ((unsigned char) s[i] < 0x80 &&
						ascii_is_space(s[i - 1]))
					s[i] = ascii_to_upper(s[i]);
			break;
		default:
			break;
	}
}


/**
 * Construct the box tree for an XML text node.
 *
 * \param  ctx  Tree construction context
 * \return  true on success, false on memory exhaustion
 */
static bool box_construct_text(struct box_construct_ctx *ctx)
{
	struct box_construct_props props;
	struct box *box = NULL;
	dom_string *content;
	dom_exception err;

	assert(ctx->n != NULL);

	box_extract_properties(ctx->n, &props);

	assert(props.containing_block != NULL);

	err = dom_characterdata_get_data(ctx->n, &content);
	if (err != DOM_NO_ERR || content == NULL)
		return false;

	if (css_computed_white_space(props.parent_style) ==
			CSS_WHITE_SPACE_NORMAL ||
			css_computed_white_space(props.parent_style) ==
			CSS_WHITE_SPACE_NOWRAP) {
		char *text;

		text = squash_whitespace(dom_string_data(content));

		dom_string_unref(content);

		if (text == NULL)
			return false;

		/* if the text is just a space, combine it with the preceding
		 * text node, if any */
		if (text[0] == ' ' && text[1] == 0) {
			if (props.inline_container != NULL) {
				assert(props.inline_container->last != NULL);

				props.inline_container->last->space =
						UNKNOWN_WIDTH;
			}

			free(text);

			return true;
		}

		if (props.inline_container == NULL) {
			/* Child of a block without a current container
			 * (i.e. this box is the first child of its parent, or
			 * was preceded by block-level siblings) */
			props.inline_container = box_create(NULL, NULL, false,
					NULL, NULL, NULL, NULL, ctx->bctx);
			if (props.inline_container == NULL) {
				free(text);
				return false;
			}

			props.inline_container->type = BOX_INLINE_CONTAINER;

			box_add_child(props.containing_block,
					props.inline_container);
		}

		/** \todo Dropping const here is not clever */
		box = box_create(NULL,
				(css_computed_style *) props.parent_style,
				false, props.href, props.target, props.title,
				NULL, ctx->bctx);
		if (box == NULL) {
			free(text);
			return false;
		}

		box->type = BOX_TEXT;

		box->text = talloc_strdup(ctx->bctx, text);
		free(text);
		if (box->text == NULL)
			return false;

		box->length = strlen(box->text);

		/* strip ending space char off */
		if (box->length > 1 && box->text[box->length - 1] == ' ') {
			box->space = UNKNOWN_WIDTH;
			box->length--;
		}

		if (css_computed_text_transform(props.parent_style) !=
				CSS_TEXT_TRANSFORM_NONE)
			box_text_transform(box->text, box->length,
				css_computed_text_transform(
					props.parent_style));

		box_add_child(props.inline_container, box);

		if (box->text[0] == ' ') {
			box->length--;

			memmove(box->text, &box->text[1], box->length);

			if (box->prev != NULL)
				box->prev->space = UNKNOWN_WIDTH;
		}
	} else {
		/* white-space: pre */
		char *text;
		size_t text_len = dom_string_byte_length(content);
		size_t i;
		char *current;
		enum css_white_space_e white_space =
				css_computed_white_space(props.parent_style);

		/* note: pre-wrap/pre-line are unimplemented */
		assert(white_space == CSS_WHITE_SPACE_PRE ||
				white_space == CSS_WHITE_SPACE_PRE_LINE ||
				white_space == CSS_WHITE_SPACE_PRE_WRAP);

		text = malloc(text_len + 1);
		dom_string_unref(content);

		if (text == NULL)
			return false;

		memcpy(text, dom_string_data(content), text_len);
		text[text_len] = '\0';

		/* TODO: Handle tabs properly */
		for (i = 0; i < text_len; i++)
			if (text[i] == '\t')
				text[i] = ' ';

		if (css_computed_text_transform(props.parent_style) !=
				CSS_TEXT_TRANSFORM_NONE)
			box_text_transform(text, strlen(text),
				css_computed_text_transform(
						props.parent_style));

		current = text;

		/* swallow a single leading new line */
		if (props.containing_block->flags & PRE_STRIP) {
			switch (*current) {
			case '\n':
				current++;
				break;
			case '\r':
				current++;
				if (*current == '\n')
					current++;
				break;
			}
			props.containing_block->flags &= ~PRE_STRIP;
		}

		do {
			size_t len = strcspn(current, "\r\n");

			char old = current[len];

			current[len] = 0;

			if (props.inline_container == NULL) {
				/* Child of a block without a current container
				 * (i.e. this box is the first child of its
				 * parent, or was preceded by block-level
				 * siblings) */
				props.inline_container = box_create(NULL, NULL,
						false, NULL, NULL, NULL, NULL,
						ctx->bctx);
				if (props.inline_container == NULL) {
					free(text);
					return false;
				}

				props.inline_container->type =
						BOX_INLINE_CONTAINER;

				box_add_child(props.containing_block,
						props.inline_container);
			}

			/** \todo Dropping const isn't clever */
			box = box_create(NULL,
				(css_computed_style *) props.parent_style,
				false, props.href, props.target, props.title,
				NULL, ctx->bctx);
			if (box == NULL) {
				free(text);
				return false;
			}

			box->type = BOX_TEXT;

			box->text = talloc_strdup(ctx->bctx, current);
			if (box->text == NULL) {
				free(text);
				return false;
			}

			box->length = strlen(box->text);

			box_add_child(props.inline_container, box);

			current[len] = old;

			current += len;

			if (current[0] != '\0') {
				/* Linebreak: create new inline container */
				props.inline_container = box_create(NULL, NULL,
						false, NULL, NULL, NULL, NULL,
						ctx->bctx);
				if (props.inline_container == NULL) {
					free(text);
					return false;
				}

				props.inline_container->type =
						BOX_INLINE_CONTAINER;

				box_add_child(props.containing_block,
						props.inline_container);

				if (current[0] == '\r' && current[1] == '\n')
					current += 2;
				else
					current++;
			}
		} while (*current);

		free(text);
	}

	return true;
}


/**
 * Convert an ELEMENT node to a box tree fragment,
 * then schedule conversion of the next ELEMENT node
 */
static void convert_xml_to_box(struct box_construct_ctx *ctx)
{
	dom_node *next;
	bool convert_children;
	uint32_t num_processed = 0;
	const uint32_t max_processed_before_yield = 10;

	do {
		convert_children = true;

		assert(ctx->n != NULL);

		if (box_construct_element(ctx, &convert_children) == false) {
			ctx->cb(ctx->content, false);
			dom_node_unref(ctx->n);
			free(ctx);
			return;
		}

		/* Find next element to process, converting text nodes as we go */
		next = next_node(ctx->n, ctx->content, convert_children);
		while (next != NULL) {
			dom_node_type type;
			dom_exception err;

			err = dom_node_get_node_type(next, &type);
			if (err != DOM_NO_ERR) {
				ctx->cb(ctx->content, false);
				dom_node_unref(next);
				free(ctx);
				return;
			}

			if (type == DOM_ELEMENT_NODE)
				break;

			if (type == DOM_TEXT_NODE) {
				ctx->n = next;
				if (box_construct_text(ctx) == false) {
					ctx->cb(ctx->content, false);
					dom_node_unref(ctx->n);
					free(ctx);
					return;
				}
			}

			next = next_node(next, ctx->content, true);
		}

		ctx->n = next;

		if (next == NULL) {
			/* Conversion complete */
			struct box root;

			memset(&root, 0, sizeof(root));

			root.type = BOX_BLOCK;
			root.children = root.last = ctx->root_box;
			root.children->parent = &root;

			/** \todo Remove box_normalise_block */
			if (box_normalise_block(&root, ctx->root_box,
					ctx->content) == false) {
				ctx->cb(ctx->content, false);
			} else {
				ctx->content->layout = root.children;
				ctx->content->layout->parent = NULL;

				ctx->cb(ctx->content, true);
			}

			assert(ctx->n == NULL);

			free(ctx);
			return;
		}
	} while (++num_processed < max_processed_before_yield);

	/* More work to do: schedule a continuation */
	guit->misc->schedule(0, (void *)convert_xml_to_box, ctx);
}


/* exported function documented in html/box_construct.h */
nserror
dom_to_box(dom_node *n,
	   html_content *c,
	   box_construct_complete_cb cb,
	   void **box_conversion_context)
{
	struct box_construct_ctx *ctx;

	assert(box_conversion_context != NULL);

	if (c->bctx == NULL) {
		/* create a context allocation for this box tree */
		c->bctx = talloc_zero(0, int);
		if (c->bctx == NULL) {
			return NSERROR_NOMEM;
		}
	}

	ctx = malloc(sizeof(*ctx));
	if (ctx == NULL) {
		return NSERROR_NOMEM;
	}

	ctx->content = c;
	ctx->n = dom_node_ref(n);
	ctx->root_box = NULL;
	ctx->cb = cb;
	ctx->bctx = c->bctx;

	*box_conversion_context = ctx;

	return guit->misc->schedule(0, (void *)convert_xml_to_box, ctx);
}


/* exported function documented in html/box_construct.h */
nserror cancel_dom_to_box(void *box_conversion_context)
{
	struct box_construct_ctx *ctx = box_conversion_context;
	nserror err;

	err = guit->misc->schedule(-1, (void *)convert_xml_to_box, ctx);
	if (err != NSERROR_OK) {
		return err;
	}

	dom_node_unref(ctx->n);
	free(ctx);

	return NSERROR_OK;
}


/* exported function documented in html/box_construct.h */
struct box *box_for_node(dom_node *n)
{
	struct box *box = NULL;
	dom_exception err;

	err = dom_node_get_user_data(n, corestring_dom___ns_key_box_node_data,
			(void *) &box);
	if (err != DOM_NO_ERR)
		return NULL;

	return box;
}


/* exported function documented in html/box_construct.h */
bool
box_extract_link(const html_content *content,
		 const dom_string *dsrel,
		 nsurl *base,
		 nsurl **result)
{
	char *s, *s1, *apos0 = 0, *apos1 = 0, *quot0 = 0, *quot1 = 0;
	unsigned int i, j, end;
	nserror error;
	const char *rel;

	rel = dom_string_data(dsrel);

	s1 = s = malloc(3 * strlen(rel) + 1);
	if (!s)
		return false;

	/* copy to s, removing white space and control characters */
	for (i = 0; rel[i] && ascii_is_space(rel[i]); i++)
		;
	for (end = strlen(rel);
	     (end != i) && ascii_is_space(rel[end - 1]);
	     end--)
		;
	for (j = 0; i != end; i++) {
		if ((unsigned char) rel[i] < 0x20) {
			; /* skip control characters */
		} else if (rel[i] == ' ') {
			s[j++] = '%';
			s[j++] = '2';
			s[j++] = '0';
		} else {
			s[j++] = rel[i];
		}
	}
	s[j] = 0;

	if (content->enable_scripting == false) {
		/* extract first quoted string out of "javascript:" link */
		if (strncmp(s, "javascript:", 11) == 0) {
			apos0 = strchr(s, '\'');
			if (apos0)
				apos1 = strchr(apos0 + 1, '\'');
			quot0 = strchr(s, '"');
			if (quot0)
				quot1 = strchr(quot0 + 1, '"');
			if (apos0 && apos1 &&
					(!quot0 || !quot1 || apos0 < quot0)) {
				*apos1 = 0;
				s1 = apos0 + 1;
			} else if (quot0 && quot1) {
				*quot1 = 0;
				s1 = quot0 + 1;
			}
		}
	}

	/* construct absolute URL */
	error = nsurl_join(base, s1, result);
	free(s);
	if (error != NSERROR_OK) {
		*result = NULL;
		return false;
	}

	return true;
}







netsurf-vince/pdf/content/handlers/html/box_construct.h

/*
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * HTML Box tree construction interface.
 *
 * This stage of rendering converts a tree of dom_nodes (produced by libdom)
 * to a tree of struct box. The box tree represents the structure of the
 * document as given by the CSS display and float properties.
 *
 * For example, consider the following HTML:
 * \code
 *   <h1>Example Heading</h1>
 *   <p>Example paragraph <em>with emphasised text</em> etc.</p>       \endcode
 *
 * This would produce approximately the following box tree with default CSS
 * rules:
 * \code
 *   BOX_BLOCK (corresponds to h1)
 *     BOX_INLINE_CONTAINER
 *       BOX_INLINE "Example Heading"
 *   BOX_BLOCK (p)
 *     BOX_INLINE_CONTAINER
 *       BOX_INLINE "Example paragraph "
 *       BOX_INLINE "with emphasised text" (em)
 *       BOX_INLINE "etc."                                             \endcode
 *
 * Note that the em has been collapsed into the INLINE_CONTAINER.
 *
 * If these CSS rules were applied:
 * \code
 *   h1 { display: table-cell }
 *   p { display: table-cell }
 *   em { float: left; width: 5em }                                    \endcode
 *
 * then the box tree would instead look like this:
 * \code
 *   BOX_TABLE
 *     BOX_TABLE_ROW_GROUP
 *       BOX_TABLE_ROW
 *         BOX_TABLE_CELL (h1)
 *           BOX_INLINE_CONTAINER
 *             BOX_INLINE "Example Heading"
 *         BOX_TABLE_CELL (p)
 *           BOX_INLINE_CONTAINER
 *             BOX_INLINE "Example paragraph "
 *             BOX_FLOAT_LEFT (em)
 *               BOX_BLOCK
 *                 BOX_INLINE_CONTAINER
 *                   BOX_INLINE "with emphasised text"
 *             BOX_INLINE "etc."                                       \endcode
 *
 * Here implied boxes have been added and a float is present.
 */

#ifndef NETSURF_HTML_BOX_CONSTRUCT_H
#define NETSURF_HTML_BOX_CONSTRUCT_H

/**
 * Construct a box tree from a dom and html content
 *
 * \param n dom document
 * \param c content of type CONTENT_HTML to construct box tree in
 * \param cb callback to report conversion completion
 * \param box_conversion_context pointer that recives the conversion context
 * \return netsurf error code indicating status of call
 */
nserror dom_to_box(struct dom_node *n, struct html_content *c, box_construct_complete_cb cb, void **box_conversion_context);


/**
 * aborts any ongoing box construction
 */
nserror cancel_dom_to_box(void *box_conversion_context);


/**
 * Retrieve the box for a dom node, if there is one
 *
 * \param node The DOM node
 * \return The box if there is one
 */
struct box *box_for_node(struct dom_node *node);

/**
 * Extract a URL from a relative link, handling junk like whitespace and
 * attempting to read a real URL from "javascript:" links.
 *
 * \param content html content
 * \param dsrel relative URL text taken from page
 * \param base base for relative URLs
 * \param result updated to target URL on heap, unchanged if extract failed
 * \return true on success, false on memory exhaustion
 */
bool box_extract_link(const struct html_content *content, const struct dom_string *dsrel, struct nsurl *base, struct nsurl **result);

#endif
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/*
 * Copyright 2008 Michael Drake <tlsa@netsurf-browser.org>
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * implementation of box tree inspection.
 */

#include <stdio.h>
#include <dom/dom.h>

#include "utils/nsurl.h"
#include "utils/errors.h"
#include "netsurf/types.h"
#include "netsurf/content.h"
#include "netsurf/mouse.h"
#include "css/utils.h"
#include "css/dump.h"
#include "desktop/scrollbar.h"

#include "html/private.h"
#include "html/box.h"
#include "html/box_inspect.h"

/**
 * Direction to move in a box-tree walk
 */
enum box_walk_dir {
		   BOX_WALK_CHILDREN,
		   BOX_WALK_PARENT,
		   BOX_WALK_NEXT_SIBLING,
		   BOX_WALK_FLOAT_CHILDREN,
		   BOX_WALK_NEXT_FLOAT_SIBLING,
		   BOX_WALK_FLOAT_CONTAINER
};

#define box_is_float(box) (box->type == BOX_FLOAT_LEFT ||	\
			   box->type == BOX_FLOAT_RIGHT)

/**
 * Determine if a point lies within a box.
 *
 * \param[in]  len_ctx     CSS length conversion context to use.
 * \param[in]  box         Box to consider
 * \param[in]  x           Coordinate relative to box
 * \param[in]  y           Coordinate relative to box
 * \param[out] physically  If function returning true, physically is set true
 *                         iff point is within the box's physical dimensions and
 *                         false if the point is not within the box's physical
 *                         dimensions but is in the area defined by the box's
 *                         descendants.  If function returns false, physically
 *                         is undefined.
 * \return  true if the point is within the box or a descendant box
 *
 * This is a helper function for box_at_point().
 */
static bool
box_contains_point(const nscss_len_ctx *len_ctx,
		   const struct box *box,
		   int x,
		   int y,
		   bool *physically)
{
	css_computed_clip_rect css_rect;

	if (box->style != NULL &&
	    css_computed_position(box->style) == CSS_POSITION_ABSOLUTE &&
	    css_computed_clip(box->style, &css_rect) == CSS_CLIP_RECT) {
		/* We have an absolutly positioned box with a clip rect */
		struct rect r = {
				 .x0 = box->border[LEFT].width,
				 .y0 = box->border[TOP].width,
				 .x1 = box->padding[LEFT] + box->width +
				 box->border[RIGHT].width +
				 box->padding[RIGHT],
				 .y1 = box->padding[TOP] + box->height +
				 box->border[BOTTOM].width +
				 box->padding[BOTTOM]
		};
		if (x >= r.x0 && x < r.x1 && y >= r.y0 && y < r.y1) {
			*physically = true;
		} else {
			*physically = false;
		}

		/* Adjust rect to css clip region */
		if (css_rect.left_auto == false) {
			r.x0 += FIXTOINT(nscss_len2px(len_ctx,
						      css_rect.left,
						      css_rect.lunit,
						      box->style));
		}
		if (css_rect.top_auto == false) {
			r.y0 += FIXTOINT(nscss_len2px(len_ctx,
						      css_rect.top,
						      css_rect.tunit,
						      box->style));
		}
		if (css_rect.right_auto == false) {
			r.x1 = box->border[LEFT].width +
				FIXTOINT(nscss_len2px(len_ctx,
						      css_rect.right,
						      css_rect.runit,
						      box->style));
		}
		if (css_rect.bottom_auto == false) {
			r.y1 = box->border[TOP].width +
				FIXTOINT(nscss_len2px(len_ctx,
						      css_rect.bottom,
						      css_rect.bunit,
						      box->style));
		}

		/* Test if point is in clipped box */
		if (x >= r.x0 && x < r.x1 && y >= r.y0 && y < r.y1) {
			/* inside clip area */
			return true;
		}

		/* Not inside clip area */
		return false;
	}
	if (x >= -box->border[LEFT].width &&
	    x < box->padding[LEFT] + box->width +
	    box->padding[RIGHT] + box->border[RIGHT].width &&
	    y >= -box->border[TOP].width &&
	    y < box->padding[TOP] + box->height +
	    box->padding[BOTTOM] + box->border[BOTTOM].width) {
		*physically = true;
		return true;
	}
	if (box->list_marker && box->list_marker->x - box->x <= x +
	    box->list_marker->border[LEFT].width &&
	    x < box->list_marker->x - box->x +
	    box->list_marker->padding[LEFT] +
	    box->list_marker->width +
	    box->list_marker->border[RIGHT].width +
	    box->list_marker->padding[RIGHT] &&
	    box->list_marker->y - box->y <= y +
	    box->list_marker->border[TOP].width &&
	    y < box->list_marker->y - box->y +
	    box->list_marker->padding[TOP] +
	    box->list_marker->height +
	    box->list_marker->border[BOTTOM].width +
	    box->list_marker->padding[BOTTOM]) {
		*physically = true;
		return true;
	}
	if ((box->style && css_computed_overflow_x(box->style) ==
	     CSS_OVERFLOW_VISIBLE) || !box->style) {
		if (box->descendant_x0 <= x &&
		    x < box->descendant_x1) {
			*physically = false;
			return true;
		}
	}
	if ((box->style && css_computed_overflow_y(box->style) ==
	     CSS_OVERFLOW_VISIBLE) || !box->style) {
		if (box->descendant_y0 <= y &&
		    y < box->descendant_y1) {
			*physically = false;
			return true;
		}
	}
	return false;
}


/**
 * Move from box to next box in given direction, adjusting for box coord change
 *
 * \param b box to move from from
 * \param dir direction to move in
 * \param x box's global x-coord, updated to position of next box
 * \param y box's global y-coord, updated to position of next box
 *
 * If no box can be found in given direction, NULL is returned.
 */
static inline struct box *
box_move_xy(struct box *b, enum box_walk_dir dir, int *x, int *y)
{
	struct box *rb = NULL;

	switch (dir) {
	case BOX_WALK_CHILDREN:
		b = b->children;
		if (b == NULL)
			break;
		*x += b->x;
		*y += b->y;
		if (!box_is_float(b)) {
			rb = b;
			break;
		}
		/* fall through */

	case BOX_WALK_NEXT_SIBLING:
		do {
			*x -= b->x;
			*y -= b->y;
			b = b->next;
			if (b == NULL)
				break;
			*x += b->x;
			*y += b->y;
		} while (box_is_float(b));
		rb = b;
		break;

	case BOX_WALK_PARENT:
		*x -= b->x;
		*y -= b->y;
		rb = b->parent;
		break;

	case BOX_WALK_FLOAT_CHILDREN:
		b = b->float_children;
		if (b == NULL)
			break;
		*x += b->x;
		*y += b->y;
		rb = b;
		break;

	case BOX_WALK_NEXT_FLOAT_SIBLING:
		*x -= b->x;
		*y -= b->y;
		b = b->next_float;
		if (b == NULL)
			break;
		*x += b->x;
		*y += b->y;
		rb = b;
		break;

	case BOX_WALK_FLOAT_CONTAINER:
		*x -= b->x;
		*y -= b->y;
		rb = b->float_container;
		break;

	default:
		assert(0 && "Bad box walk type.");
	}

	return rb;
}


/**
 * Itterator for walking to next box in interaction order
 *
 * \param b	box to find next box from
 * \param x	box's global x-coord, updated to position of next box
 * \param y	box's global y-coord, updated to position of next box
 * \param skip_children	whether to skip box's children
 *
 * This walks to a boxes float children before its children.  When walking
 * children, floating boxes are skipped.
 */
static inline struct box *
box_next_xy(struct box *b, int *x, int *y, bool skip_children)
{
	struct box *n;
	int tx, ty;

	assert(b != NULL);

	if (skip_children) {
		/* Caller is not interested in any kind of children */
		goto skip_children;
	}

	tx = *x; ty = *y;
	n = box_move_xy(b, BOX_WALK_FLOAT_CHILDREN, &tx, &ty);
	if (n) {
		/* Next node is float child */
		*x = tx;
		*y = ty;
		return n;
	}
 done_float_children:

	tx = *x; ty = *y;
	n = box_move_xy(b, BOX_WALK_CHILDREN, &tx, &ty);
	if (n) {
		/* Next node is child */
		*x = tx;
		*y = ty;
		return n;
	}

 skip_children:
	tx = *x; ty = *y;
	n = box_move_xy(b, BOX_WALK_NEXT_FLOAT_SIBLING, &tx, &ty);
	if (n) {
		/* Go to next float sibling */
		*x = tx;
		*y = ty;
		return n;
	}

	if (box_is_float(b)) {
		/* Done floats, but the float container may have children,
		 * or siblings, or ansestors with siblings.  Change to
		 * float container and move past handling its float children.
		 */
		b = box_move_xy(b, BOX_WALK_FLOAT_CONTAINER, x, y);
		goto done_float_children;
	}

	/* Go to next sibling, or nearest ancestor with next sibling. */
	while (b) {
		while (!b->next && b->parent) {
			b = box_move_xy(b, BOX_WALK_PARENT, x, y);
			if (box_is_float(b)) {
				/* Go on to next float, if there is one */
				goto skip_children;
			}
		}
		if (!b->next) {
			/* No more boxes */
			return NULL;
		}

		tx = *x; ty = *y;
		n = box_move_xy(b, BOX_WALK_NEXT_SIBLING, &tx, &ty);
		if (n) {
			/* Go to non-float (ancestor) sibling */
			*x = tx;
			*y = ty;
			return n;

		} else if (b->parent) {
			b = box_move_xy(b, BOX_WALK_PARENT, x, y);
			if (box_is_float(b)) {
				/* Go on to next float, if there is one */
				goto skip_children;
			}

		} else {
			/* No more boxes */
			return NULL;
		}
	}

	assert(b != NULL);
	return NULL;
}


/**
 * Check whether box is nearer mouse coordinates than current nearest box
 *
 * \param  box      box to test
 * \param  bx	    position of box, in global document coordinates
 * \param  by	    position of box, in global document coordinates
 * \param  x	    mouse point, in global document coordinates
 * \param  y	    mouse point, in global document coordinates
 * \param  dir      direction in which to search (-1 = above-left,
 *						  +1 = below-right)
 * \param  nearest  nearest text box found, or NULL if none
 *		    updated if box is nearer than existing nearest
 * \param  tx	    position of text_box, in global document coordinates
 *		    updated if box is nearer than existing nearest
 * \param  ty	    position of text_box, in global document coordinates
 *		    updated if box is nearer than existing nearest
 * \param  nr_xd    distance to nearest text box found
 *		    updated if box is nearer than existing nearest
 * \param  nr_yd    distance to nearest text box found
 *		    updated if box is nearer than existing nearest
 * \return true if mouse point is inside box
 */
static bool
box_nearer_text_box(struct box *box,
		    int bx, int by,
		    int x, int y,
		    int dir,
		    struct box **nearest,
		    int *tx, int *ty,
		    int *nr_xd, int *nr_yd)
{
	int w = box->padding[LEFT] + box->width + box->padding[RIGHT];
	int h = box->padding[TOP] + box->height + box->padding[BOTTOM];
	int y1 = by + h;
	int x1 = bx + w;
	int yd = INT_MAX;
	int xd = INT_MAX;

	if (x >= bx && x1 > x && y >= by && y1 > y) {
		*nearest = box;
		*tx = bx;
		*ty = by;
		return true;
	}

	if (box->parent->list_marker != box) {
		if (dir < 0) {
			/* consider only those children (partly) above-left */
			if (by <= y && bx < x) {
				yd = y <= y1 ? 0 : y - y1;
				xd = x <= x1 ? 0 : x - x1;
			}
		} else {
			/* consider only those children (partly) below-right */
			if (y1 > y && x1 > x) {
				yd = y > by ? 0 : by - y;
				xd = x > bx ? 0 : bx - x;
			}
		}

		/* give y displacement precedence over x */
		if (yd < *nr_yd || (yd == *nr_yd && xd <= *nr_xd)) {
			*nr_yd = yd;
			*nr_xd = xd;
			*nearest = box;
			*tx = bx;
			*ty = by;
		}
	}
	return false;
}


/**
 * Pick the text box child of 'box' that is closest to and above-left
 * (dir -ve) or below-right (dir +ve) of the point 'x,y'
 *
 * \param  box      parent box
 * \param  bx	    position of box, in global document coordinates
 * \param  by	    position of box, in global document coordinates
 * \param  fx	    position of float parent, in global document coordinates
 * \param  fy	    position of float parent, in global document coordinates
 * \param  x	    mouse point, in global document coordinates
 * \param  y	    mouse point, in global document coordinates
 * \param  dir      direction in which to search (-1 = above-left,
 *						  +1 = below-right)
 * \param  nearest  nearest text box found, or NULL if none
 *		    updated if a descendant of box is nearer than old nearest
 * \param  tx	    position of nearest, in global document coordinates
 *		    updated if a descendant of box is nearer than old nearest
 * \param  ty	    position of nearest, in global document coordinates
 *		    updated if a descendant of box is nearer than old nearest
 * \param  nr_xd    distance to nearest text box found
 *		    updated if a descendant of box is nearer than old nearest
 * \param  nr_yd    distance to nearest text box found
 *		    updated if a descendant of box is nearer than old nearest
 * \return true if mouse point is inside text_box
 */
static bool
box_nearest_text_box(struct box *box,
		     int bx, int by,
		     int fx, int fy,
		     int x, int y,
		     int dir,
		     struct box **nearest,
		     int *tx, int *ty,
		     int *nr_xd, int *nr_yd)
{
	struct box *child = box->children;
	int c_bx, c_by;
	int c_fx, c_fy;
	bool in_box = false;

	if (*nearest == NULL) {
		*nr_xd = INT_MAX / 2; /* displacement of 'nearest so far' */
		*nr_yd = INT_MAX / 2;
	}
	if (box->type == BOX_INLINE_CONTAINER) {
		int bw = box->padding[LEFT] + box->width + box->padding[RIGHT];
		int bh = box->padding[TOP] + box->height + box->padding[BOTTOM];
		int b_y1 = by + bh;
		int b_x1 = bx + bw;
		if (x >= bx && b_x1 > x && y >= by && b_y1 > y) {
			in_box = true;
		}
	}

	while (child) {
		if (child->type == BOX_FLOAT_LEFT ||
		    child->type == BOX_FLOAT_RIGHT) {
			c_bx = fx + child->x -
				scrollbar_get_offset(child->scroll_x);
			c_by = fy + child->y -
				scrollbar_get_offset(child->scroll_y);
		} else {
			c_bx = bx + child->x -
				scrollbar_get_offset(child->scroll_x);
			c_by = by + child->y -
				scrollbar_get_offset(child->scroll_y);
		}
		if (child->float_children) {
			c_fx = c_bx;
			c_fy = c_by;
		} else {
			c_fx = fx;
			c_fy = fy;
		}
		if (in_box && child->text && !child->object) {
			if (box_nearer_text_box(child,
						c_bx, c_by, x, y, dir, nearest,
						tx, ty, nr_xd, nr_yd))
				return true;
		} else {
			if (child->list_marker) {
				if (box_nearer_text_box(
						child->list_marker,
						c_bx + child->list_marker->x,
						c_by + child->list_marker->y,
						x, y, dir, nearest,
						tx, ty, nr_xd, nr_yd))
					return true;
			}
			if (box_nearest_text_box(child, c_bx, c_by,
						 c_fx, c_fy,
						 x, y, dir, nearest, tx, ty,
						 nr_xd, nr_yd))
				return true;
		}
		child = child->next;
	}

	return false;
}


/* Exported function documented in html/box.h */
void box_coords(struct box *box, int *x, int *y)
{
	*x = box->x;
	*y = box->y;
	while (box->parent) {
		if (box_is_float(box)) {
			assert(box->float_container);
			box = box->float_container;
		} else {
			box = box->parent;
		}
		*x += box->x - scrollbar_get_offset(box->scroll_x);
		*y += box->y - scrollbar_get_offset(box->scroll_y);
	}
}


/* Exported function documented in html/box.h */
void box_bounds(struct box *box, struct rect *r)
{
	int width, height;

	box_coords(box, &r->x0, &r->y0);

	width = box->padding[LEFT] + box->width + box->padding[RIGHT];
	height = box->padding[TOP] + box->height + box->padding[BOTTOM];

	r->x1 = r->x0 + width;
	r->y1 = r->y0 + height;
}


/* Exported function documented in html/box.h */
struct box *
box_at_point(const nscss_len_ctx *len_ctx,
	     struct box *box,
	     const int x, const int y,
	     int *box_x, int *box_y)
{
	bool skip_children;
	bool physically;

	assert(box);

	skip_children = false;
	while ((box = box_next_xy(box, box_x, box_y, skip_children))) {
		if (box_contains_point(len_ctx, box, x - *box_x, y - *box_y,
				       &physically)) {
			*box_x -= scrollbar_get_offset(box->scroll_x);
			*box_y -= scrollbar_get_offset(box->scroll_y);

			if (physically)
				return box;

			skip_children = false;
		} else {
			skip_children = true;
		}
	}

	return NULL;
}


/* Exported function documented in html/box.h */
struct box *box_find_by_id(struct box *box, lwc_string *id)
{
	struct box *a, *b;
	bool m;

	if (box->id != NULL &&
	    lwc_string_isequal(id, box->id, &m) == lwc_error_ok &&
	    m == true) {
		return box;
	}

	for (a = box->children; a; a = a->next) {
		if ((b = box_find_by_id(a, id)) != NULL) {
			return b;
		}
	}

	return NULL;
}


/* Exported function documented in html/box.h */
bool box_visible(struct box *box)
{
	/* visibility: hidden */
	if (box->style &&
	    css_computed_visibility(box->style) == CSS_VISIBILITY_HIDDEN) {
		return false;
	}

	return true;
}


/* Exported function documented in html/box.h */
void box_dump(FILE *stream, struct box *box, unsigned int depth, bool style)
{
	unsigned int i;
	struct box *c, *prev;

	for (i = 0; i != depth; i++) {
		fprintf(stream, "  ");
	}

	fprintf(stream, "%p ", box);
	fprintf(stream, "x%i y%i w%i h%i ",
		box->x, box->y, box->width, box->height);
	if (box->max_width != UNKNOWN_MAX_WIDTH) {
		fprintf(stream, "min%i max%i ", box->min_width, box->max_width);
	}
	fprintf(stream, "(%i %i %i %i) ",
		box->descendant_x0, box->descendant_y0,
		box->descendant_x1, box->descendant_y1);

	fprintf(stream, "m(%i %i %i %i) ",
		box->margin[TOP], box->margin[LEFT],
		box->margin[BOTTOM], box->margin[RIGHT]);

	switch (box->type) {
	case BOX_BLOCK:
		fprintf(stream, "BLOCK ");
		break;

	case BOX_INLINE_CONTAINER:
		fprintf(stream, "INLINE_CONTAINER ");
		break;

	case BOX_INLINE:
		fprintf(stream, "INLINE ");
		break;

	case BOX_INLINE_END:
		fprintf(stream, "INLINE_END ");
		break;

	case BOX_INLINE_BLOCK:
		fprintf(stream, "INLINE_BLOCK ");
		break;

	case BOX_TABLE:
		fprintf(stream, "TABLE [columns %i] ", box->columns);
		break;

	case BOX_TABLE_ROW:
		fprintf(stream, "TABLE_ROW ");
		break;

	case BOX_TABLE_CELL:
		fprintf(stream, "TABLE_CELL [columns %i, start %i, rows %i] ",
			box->columns,
			box->start_column,
			box->rows);
		break;

	case BOX_TABLE_ROW_GROUP:
		fprintf(stream, "TABLE_ROW_GROUP ");
		break;

	case BOX_FLOAT_LEFT:
		fprintf(stream, "FLOAT_LEFT ");
		break;

	case BOX_FLOAT_RIGHT:
		fprintf(stream, "FLOAT_RIGHT ");
		break;

	case BOX_BR:
		fprintf(stream, "BR ");
		break;

	case BOX_TEXT:
		fprintf(stream, "TEXT ");
		break;

	default:
		fprintf(stream, "Unknown box type ");
	}

	if (box->text)
		fprintf(stream, "%li '%.*s' ", (unsigned long) box->byte_offset,
			(int) box->length, box->text);
	if (box->space)
		fprintf(stream, "space ");
	if (box->object) {
		fprintf(stream, "(object '%s') ",
			nsurl_access(hlcache_handle_get_url(box->object)));
	}
	if (box->iframe) {
		fprintf(stream, "(iframe) ");
	}
	if (box->gadget)
		fprintf(stream, "(gadget) ");
	if (style && box->style)
		nscss_dump_computed_style(stream, box->style);
	if (box->href)
		fprintf(stream, " -> '%s'", nsurl_access(box->href));
	if (box->target)
		fprintf(stream, " |%s|", box->target);
	if (box->title)
		fprintf(stream, " [%s]", box->title);
	if (box->id)
		fprintf(stream, " ID:%s", lwc_string_data(box->id));
	if (box->type == BOX_INLINE || box->type == BOX_INLINE_END)
		fprintf(stream, " inline_end %p", box->inline_end);
	if (box->float_children)
		fprintf(stream, " float_children %p", box->float_children);
	if (box->next_float)
		fprintf(stream, " next_float %p", box->next_float);
	if (box->float_container)
		fprintf(stream, " float_container %p", box->float_container);
	if (box->col) {
		fprintf(stream, " (columns");
		for (i = 0; i != box->columns; i++) {
			fprintf(stream, " (%s %s %i %i %i)",
				((const char *[]) {
					"UNKNOWN",
					"FIXED",
					"AUTO",
					"PERCENT",
					"RELATIVE"
						})
				[box->col[i].type],
				((const char *[]) {
					"normal",
					"positioned"})
				[box->col[i].positioned],
				box->col[i].width,
				box->col[i].min, box->col[i].max);
		}
		fprintf(stream, ")");
	}
	if (box->node != NULL) {
		dom_string *name;
		if (dom_node_get_node_name(box->node, &name) == DOM_NO_ERR) {
			fprintf(stream, " <%s>", dom_string_data(name));
			dom_string_unref(name);
		}
	}
	fprintf(stream, "\n");

	if (box->list_marker) {
		for (i = 0; i != depth; i++)
			fprintf(stream, "  ");
		fprintf(stream, "list_marker:\n");
		box_dump(stream, box->list_marker, depth + 1, style);
	}

	for (c = box->children; c && c->next; c = c->next)
		;
	if (box->last != c)
		fprintf(stream, "warning: box->last %p (should be %p) "
			"(box %p)\n", box->last, c, box);
	for (prev = 0, c = box->children; c; prev = c, c = c->next) {
		if (c->parent != box)
			fprintf(stream, "warning: box->parent %p (should be "
				"%p) (box on next line)\n",
				c->parent, box);
		if (c->prev != prev)
			fprintf(stream, "warning: box->prev %p (should be "
				"%p) (box on next line)\n",
				c->prev, prev);
		box_dump(stream, c, depth + 1, style);
	}
}


/* exported interface documented in html/box.h */
bool box_vscrollbar_present(const struct box * const box)
{
	return box->padding[TOP] +
		box->height +
		box->padding[BOTTOM] +
		box->border[BOTTOM].width < box->descendant_y1;
}


/* exported interface documented in html/box.h */
bool box_hscrollbar_present(const struct box * const box)
{
	return box->padding[LEFT] +
		box->width +
		box->padding[RIGHT] +
		box->border[RIGHT].width < box->descendant_x1;
}


/* Exported function documented in html/box.h */
struct box *
box_pick_text_box(struct html_content *html,
		  int x, int y,
		  int dir,
		  int *dx, int *dy)
{
	struct box *text_box = NULL;
	struct box *box;
	int nr_xd, nr_yd;
	int bx, by;
	int fx, fy;
	int tx, ty;

	if (html == NULL)
		return NULL;

	box = html->layout;
	bx = box->margin[LEFT];
	by = box->margin[TOP];
	fx = bx;
	fy = by;

	if (!box_nearest_text_box(box, bx, by, fx, fy, x, y,
				  dir, &text_box, &tx, &ty, &nr_xd, &nr_yd)) {
		if (text_box && text_box->text && !text_box->object) {
			int w = (text_box->padding[LEFT] +
				 text_box->width +
				 text_box->padding[RIGHT]);
			int h = (text_box->padding[TOP] +
				 text_box->height +
				 text_box->padding[BOTTOM]);
			int x1, y1;

			y1 = ty + h;
			x1 = tx + w;

			/* ensure point lies within the text box */
			if (x < tx) x = tx;
			if (y < ty) y = ty;
			if (y > y1) y = y1;
			if (x > x1) x = x1;
		}
	}

	/* return coordinates relative to box */
	*dx = x - tx;
	*dy = y - ty;

	return text_box;
}
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/*
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * HTML Box tree inspection interface.
 */

#ifndef NETSURF_HTML_BOX_INSPECT_H
#define NETSURF_HTML_BOX_INSPECT_H

/**
 * Find the absolute coordinates of a box.
 *
 * \param  box  the box to calculate coordinates of
 * \param  x    updated to x coordinate
 * \param  y    updated to y coordinate
 */
void box_coords(struct box *box, int *x, int *y);


/**
 * Find the bounds of a box.
 *
 * \param  box  the box to calculate bounds of
 * \param  r    receives bounds
 */
void box_bounds(struct box *box, struct rect *r);


/**
 * Find the boxes at a point.
 *
 * \param  len_ctx  CSS length conversion context for document.
 * \param  box      box to search children of
 * \param  x        point to find, in global document coordinates
 * \param  y        point to find, in global document coordinates
 * \param  box_x    position of box, in global document coordinates, updated
 *                  to position of returned box, if any
 * \param  box_y    position of box, in global document coordinates, updated
 *                  to position of returned box, if any
 * \return  box at given point, or 0 if none found
 *
 * To find all the boxes in the hierarchy at a certain point, use code like
 * this:
 * \code
 *	struct box *box = top_of_document_to_search;
 *	int box_x = 0, box_y = 0;
 *
 *	while ((box = box_at_point(len_ctx, box, x, y, &box_x, &box_y))) {
 *		// process box
 *	}
 * \endcode
 */
struct box *box_at_point(const nscss_len_ctx *len_ctx, struct box *box, const int x, const int y, int *box_x, int *box_y);


/**
 * Find a box based upon its id attribute.
 *
 * \param  box  box tree to search
 * \param  id   id to look for
 * \return  the box or 0 if not found
 */
struct box *box_find_by_id(struct box *box, lwc_string *id);


/**
 * Determine if a box is visible when the tree is rendered.
 *
 * \param  box  box to check
 * \return  true iff the box is rendered
 */
bool box_visible(struct box *box);


/**
 * Print a box tree to a file.
 */
void box_dump(FILE *stream, struct box *box, unsigned int depth, bool style);


/**
 * Determine if a box has a vertical scrollbar.
 *
 * \param  box  scrolling box
 * \return the box has a vertical scrollbar
 */
bool box_vscrollbar_present(const struct box *box);


/**
 * Determine if a box has a horizontal scrollbar.
 *
 * \param  box  scrolling box
 * \return the box has a horizontal scrollbar
 */
bool box_hscrollbar_present(const struct box *box);


/**
 * Peform pick text on browser window contents to locate the box under
 * the mouse pointer, or nearest in the given direction if the pointer is
 * not over a text box.
 *
 * \param html	an HTML content
 * \param x	coordinate of mouse
 * \param y	coordinate of mouse
 * \param dir	direction to search (-1 = above-left, +1 = below-right)
 * \param dx	receives x ordinate of mouse relative to text box
 * \param dy	receives y ordinate of mouse relative to text box
 */
struct box *box_pick_text_box(struct html_content *html, int x, int y, int dir, int *dx, int *dy);


/**
 * Check if layout box is a first child.
 *
 * \param[in] b  Box to check.
 * \return true iff box is first child.
 */
static inline bool box_is_first_child(struct box *b)
{
	return (b->parent == NULL || b == b->parent->children);
}


#endif
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/*
 * Copyright 2005-2007 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2003 Phil Mellor <monkeyson@users.sourceforge.net>
 * Copyright 2005 John M Bell <jmb202@ecs.soton.ac.uk>
 * Copyright 2008 Michael Drake <tlsa@netsurf-browser.org>
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * implementation of box tree manipulation.
 */


#include "utils/errors.h"
#include "utils/talloc.h"
#include "utils/nsurl.h"
#include "netsurf/types.h"
#include "netsurf/mouse.h"
#include "desktop/scrollbar.h"

#include "html/private.h"
#include "html/form_internal.h"
#include "html/interaction.h"
#include "html/box.h"
#include "html/box_manipulate.h"


/**
 * Destructor for box nodes which own styles
 *
 * \param b The box being destroyed.
 * \return 0 to allow talloc to continue destroying the tree.
 */
static int box_talloc_destructor(struct box *b)
{
	struct html_scrollbar_data *data;

	if ((b->flags & STYLE_OWNED) && b->style != NULL) {
		css_computed_style_destroy(b->style);
		b->style = NULL;
	}

	if (b->styles != NULL) {
		css_select_results_destroy(b->styles);
		b->styles = NULL;
	}

	if (b->href != NULL)
		nsurl_unref(b->href);

	if (b->id != NULL) {
		lwc_string_unref(b->id);
	}

	if (b->node != NULL) {
		dom_node_unref(b->node);
	}

	if (b->scroll_x != NULL) {
		data = scrollbar_get_data(b->scroll_x);
		scrollbar_destroy(b->scroll_x);
		free(data);
	}

	if (b->scroll_y != NULL) {
		data = scrollbar_get_data(b->scroll_y);
		scrollbar_destroy(b->scroll_y);
		free(data);
	}

	return 0;
}


/* Exported function documented in html/box.h */
struct box *
box_create(css_select_results *styles,
	   css_computed_style *style,
	   bool style_owned,
	   nsurl *href,
	   const char *target,
	   const char *title,
	   lwc_string *id,
	   void *context)
{
	unsigned int i;
	struct box *box;

	box = talloc(context, struct box);
	if (!box) {
		return 0;
	}

	talloc_set_destructor(box, box_talloc_destructor);

	box->type = BOX_INLINE;
	box->flags = 0;
	box->flags = style_owned ? (box->flags | STYLE_OWNED) : box->flags;
	box->styles = styles;
	box->style = style;
	box->x = box->y = 0;
	box->width = UNKNOWN_WIDTH;
	box->height = 0;
	box->descendant_x0 = box->descendant_y0 = 0;
	box->descendant_x1 = box->descendant_y1 = 0;
	for (i = 0; i != 4; i++)
		box->margin[i] = box->padding[i] = box->border[i].width = 0;
	box->scroll_x = box->scroll_y = NULL;
	box->min_width = 0;
	box->max_width = UNKNOWN_MAX_WIDTH;
	box->byte_offset = 0;
	box->text = NULL;
	box->length = 0;
	box->space = 0;
	box->href = (href == NULL) ? NULL : nsurl_ref(href);
	box->target = target;
	box->title = title;
	box->columns = 1;
	box->rows = 1;
	box->start_column = 0;
	box->next = NULL;
	box->prev = NULL;
	box->children = NULL;
	box->last = NULL;
	box->parent = NULL;
	box->inline_end = NULL;
	box->float_children = NULL;
	box->float_container = NULL;
	box->next_float = NULL;
	box->cached_place_below_level = 0;
	box->list_marker = NULL;
	box->col = NULL;
	box->gadget = NULL;
	box->usemap = NULL;
	box->id = id;
	box->background = NULL;
	box->object = NULL;
	box->object_params = NULL;
	box->iframe = NULL;
	box->node = NULL;

	return box;
}


/* Exported function documented in html/box.h */
void box_add_child(struct box *parent, struct box *child)
{
	assert(parent);
	assert(child);

	if (parent->children != 0) {	/* has children already */
		parent->last->next = child;
		child->prev = parent->last;
	} else {			/* this is the first child */
		parent->children = child;
		child->prev = 0;
	}

	parent->last = child;
	child->parent = parent;
}


/* Exported function documented in html/box.h */
void box_insert_sibling(struct box *box, struct box *new_box)
{
	new_box->parent = box->parent;
	new_box->prev = box;
	new_box->next = box->next;
	box->next = new_box;
	if (new_box->next)
		new_box->next->prev = new_box;
	else if (new_box->parent)
		new_box->parent->last = new_box;
}


/* Exported function documented in html/box.h */
void box_unlink_and_free(struct box *box)
{
	struct box *parent = box->parent;
	struct box *next = box->next;
	struct box *prev = box->prev;

	if (parent) {
		if (parent->children == box)
			parent->children = next;
		if (parent->last == box)
			parent->last = next ? next : prev;
	}

	if (prev)
		prev->next = next;
	if (next)
		next->prev = prev;

	box_free(box);
}


/* Exported function documented in html/box.h */
void box_free(struct box *box)
{
	struct box *child, *next;

	/* free children first */
	for (child = box->children; child; child = next) {
		next = child->next;
		box_free(child);
	}

	/* last this box */
	box_free_box(box);
}


/* Exported function documented in html/box.h */
void box_free_box(struct box *box)
{
	if (!(box->flags & CLONE)) {
		if (box->gadget)
			form_free_control(box->gadget);
		if (box->scroll_x != NULL)
			scrollbar_destroy(box->scroll_x);
		if (box->scroll_y != NULL)
			scrollbar_destroy(box->scroll_y);
		if (box->styles != NULL)
			css_select_results_destroy(box->styles);
	}

	talloc_free(box);
}


/* exported interface documented in html/box.h */
nserror
box_handle_scrollbars(struct content *c,
		      struct box *box,
		      bool bottom,
		      bool right)
{
	struct html_scrollbar_data *data;
	int visible_width, visible_height;
	int full_width, full_height;
	nserror res;

	if (!bottom && box->scroll_x != NULL) {
		data = scrollbar_get_data(box->scroll_x);
		scrollbar_destroy(box->scroll_x);
		free(data);
		box->scroll_x = NULL;
	}

	if (!right && box->scroll_y != NULL) {
		data = scrollbar_get_data(box->scroll_y);
		scrollbar_destroy(box->scroll_y);
		free(data);
		box->scroll_y = NULL;
	}

	if (!bottom && !right) {
		return NSERROR_OK;
	}

	visible_width = box->width + box->padding[RIGHT] + box->padding[LEFT];
	visible_height = box->height + box->padding[TOP] + box->padding[BOTTOM];

	full_width = ((box->descendant_x1 - box->border[RIGHT].width) >
			visible_width) ?
			box->descendant_x1 + box->padding[RIGHT] :
			visible_width;
	full_height = ((box->descendant_y1 - box->border[BOTTOM].width) >
			visible_height) ?
			box->descendant_y1 + box->padding[BOTTOM] :
			visible_height;

	if (right) {
		if (box->scroll_y == NULL) {
			data = malloc(sizeof(struct html_scrollbar_data));
			if (data == NULL) {
				return NSERROR_NOMEM;
			}
			data->c = c;
			data->box = box;
			res = scrollbar_create(false,
					       visible_height,
					       full_height,
					       visible_height,
					       data,
					       html_overflow_scroll_callback,
					       &(box->scroll_y));
			if (res != NSERROR_OK) {
				return res;
			}
		} else  {
			scrollbar_set_extents(box->scroll_y,
					      visible_height,
					      visible_height,
					      full_height);
		}
	}
	if (bottom) {
		if (box->scroll_x == NULL) {
			data = malloc(sizeof(struct html_scrollbar_data));
			if (data == NULL) {
				return NSERROR_OK;
			}
			data->c = c;
			data->box = box;
			res = scrollbar_create(true,
					       visible_width - (right ? SCROLLBAR_WIDTH : 0),
					       full_width,
					       visible_width,
					       data,
					       html_overflow_scroll_callback,
					       &box->scroll_x);
			if (res != NSERROR_OK) {
				return res;
			}
		} else {
			scrollbar_set_extents(box->scroll_x,
					visible_width -
					(right ? SCROLLBAR_WIDTH : 0),
					visible_width, full_width);
		}
	}

	if (right && bottom) {
		scrollbar_make_pair(box->scroll_x, box->scroll_y);
	}

	return NSERROR_OK;
}
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/*
 * Copyright 2005 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2003 Phil Mellor <monkeyson@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Box tree manipulation interface.
 */

#ifndef NETSURF_HTML_BOX_MANIPULATE_H
#define NETSURF_HTML_BOX_MANIPULATE_H


/**
 * Create a box tree node.
 *
 * \param  styles       selection results for the box, or NULL
 * \param  style        computed style for the box (not copied), or 0
 * \param  style_owned  whether style is owned by this box
 * \param  href         href for the box (copied), or 0
 * \param  target       target for the box (not copied), or 0
 * \param  title        title for the box (not copied), or 0
 * \param  id           id for the box (not copied), or 0
 * \param  context      context for allocations
 * \return  allocated and initialised box, or 0 on memory exhaustion
 *
 * styles is always owned by the box, if it is set.
 * style is only owned by the box in the case of implied boxes.
 */
struct box * box_create(css_select_results *styles, css_computed_style *style, bool style_owned, struct nsurl *href, const char *target, const char *title, lwc_string *id, void *context);


/**
 * Add a child to a box tree node.
 *
 * \param parent box giving birth
 * \param child box to link as last child of parent
 */
void box_add_child(struct box *parent, struct box *child);


/**
 * Insert a new box as a sibling to a box in a tree.
 *
 * \param box box already in tree
 * \param new_box box to link into tree as next sibling
 */
void box_insert_sibling(struct box *box, struct box *new_box);


/**
 * Unlink a box from the box tree and then free it recursively.
 *
 * \param box box to unlink and free recursively.
 */
void box_unlink_and_free(struct box *box);


/**
 * Free a box tree recursively.
 *
 * \param  box  box to free recursively
 *
 * The box and all its children is freed.
 */
void box_free(struct box *box);


/**
 * Free the data in a single box structure.
 *
 * \param box box to free
 */
void box_free_box(struct box *box);


/**
 * Applies the given scroll setup to a box. This includes scroll
 * creation/deletion as well as scroll dimension updates.
 *
 * \param c		content in which the box is located
 * \param box		the box to handle the scrolls for
 * \param bottom	whether the horizontal scrollbar should be present
 * \param right		whether the vertical scrollbar should be present
 * \return		true on success false otherwise
 */
nserror box_handle_scrollbars(struct content *c, struct box *box,
		bool bottom, bool right);


#endif
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/*
 * Copyright 2005 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2003 Phil Mellor <monkeyson@users.sourceforge.net>
 * Copyright 2005 John M Bell <jmb202@ecs.soton.ac.uk>
 * Copyright 2004 Kevin Bagust <kevin.bagust@ntlworld.com>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Box tree normalisation implementation.
 */

#include <assert.h>
#include <stdbool.h>
#include <string.h>

#include "utils/log.h"
#include "utils/errors.h"
#include "css/select.h"

#include "html/private.h"
#include "html/table.h"
#include "html/box.h"
#include "html/box_manipulate.h"
#include "html/box_normalise.h"

/* Define to enable box normalise debug */
#undef BOX_NORMALISE_DEBUG

/**
 * Row spanning information for a cell
 */
struct span_info {
	/** Number of rows this cell spans */
	unsigned int row_span;
	/** Row group of cell */
	struct box *rg;
	/** The cell in this column spans all rows until the end of the table */
	bool auto_row;
};

/**
 * Column record for a table
 */
struct columns {
	/** Current column index */
	unsigned int current_column;
	/** Number of columns in main part of table 1..max columns */
	unsigned int num_columns;
	/** Information about columns in main table, array [0, num_columns) */
	struct span_info *spans;
	/** Number of rows in table */
	unsigned int num_rows;
};


/**
 * Compute the column index at which the current cell begins.
 * Additionally, update the column record to reflect row spanning.
 *
 * \param col_info      Column record
 * \param col_span      Number of columns that current cell spans
 * \param row_span      Number of rows that current cell spans
 * \param start_column  Pointer to location to receive column index
 * \param cell		Box for current table cell
 * \return  true on success, false on memory exhaustion
 */
static bool
calculate_table_row(struct columns *col_info,
		    unsigned int col_span,
		    unsigned int row_span,
		    unsigned int *start_column,
		    struct box *cell)
{
	unsigned int cell_start_col = col_info->current_column;
	unsigned int cell_end_col;
	unsigned int i;
	struct span_info *spans;
	struct box *rg = cell->parent->parent; /* Cell's row group */

	/* Skip columns with cells spanning from above */
	/* TODO: Need to ignore cells spanning from above that belong to
	 *       different row group.  We don't have that info here. */
	while (col_info->spans[cell_start_col].row_span != 0 &&
			col_info->spans[cell_start_col].rg == rg) {
		cell_start_col++;
	}

	/* Update current column with calculated start */
	col_info->current_column = cell_start_col;

	/* If this cell has a colspan of 0, then assume 1.
	 * No other browser supports colspan=0, anyway. */
	if (col_span == 0)
		col_span = 1;

	cell_end_col = cell_start_col + col_span;

	if (col_info->num_columns < cell_end_col) {
		/* It appears that this row has more columns than
		 * the maximum recorded for the table so far.
		 * Allocate more span records. */
		spans = realloc(col_info->spans,
				sizeof *spans * (cell_end_col + 1));
		if (spans == NULL)
			return false;

		col_info->spans = spans;
		col_info->num_columns = cell_end_col;

		/* Mark new final column as sentinel */
		col_info->spans[cell_end_col].row_span = 0;
		col_info->spans[cell_end_col].auto_row = false;
	}

	/* This cell may span multiple columns. If it also wants to span
	 * multiple rows, temporarily assume it spans 1 row only. This will
	 * be fixed up in box_normalise_table_spans() */
	for (i = cell_start_col; i < cell_end_col; i++) {
		col_info->spans[i].row_span = (row_span == 0) ? 1 : row_span;
		col_info->spans[i].auto_row = (row_span == 0);
		col_info->spans[i].rg = rg;
	}

	/* Update current column with calculated end. */
	col_info->current_column = cell_end_col;

	*start_column = cell_start_col;

	return true;
}


static bool
box_normalise_table_row(struct box *row,
			const struct box *root,
			struct columns *col_info,
			html_content * c)
{
	struct box *child;
	struct box *next_child;
	struct box *cell = NULL;
	css_computed_style *style;
	unsigned int i;
	nscss_select_ctx ctx;

	assert(row != NULL);
	assert(row->type == BOX_TABLE_ROW);

	ctx.root_style = root->style;

#ifdef BOX_NORMALISE_DEBUG
	NSLOG(netsurf, INFO, "row %p", row);
#endif

	for (child = row->children; child != NULL; child = next_child) {
		next_child = child->next;

		switch (child->type) {
		case BOX_TABLE_CELL:
			/* ok */
			if (box_normalise_block(child, root, c) == false)
				return false;
			cell = child;
			break;
		case BOX_BLOCK:
		case BOX_INLINE_CONTAINER:
		case BOX_TABLE:
		case BOX_TABLE_ROW_GROUP:
		case BOX_TABLE_ROW:
			/* insert implied table cell */
			assert(row->style != NULL);

			ctx.ctx = c->select_ctx;
			ctx.quirks = (c->quirks == DOM_DOCUMENT_QUIRKS_MODE_FULL);
			ctx.base_url = c->base_url;
			ctx.universal = c->universal;

			style = nscss_get_blank_style(&ctx, row->style);
			if (style == NULL)
				return false;

			cell = box_create(NULL, style, true, row->href,
					row->target, NULL, NULL, c->bctx);
			if (cell == NULL) {
				css_computed_style_destroy(style);
				return false;
			}
			cell->type = BOX_TABLE_CELL;

			if (child->prev == NULL)
				row->children = cell;
			else
				child->prev->next = cell;

			cell->prev = child->prev;

			while (child != NULL && (
					child->type == BOX_BLOCK ||
					child->type == BOX_INLINE_CONTAINER ||
					child->type == BOX_TABLE ||
					child->type == BOX_TABLE_ROW_GROUP ||
					child->type == BOX_TABLE_ROW)) {
				box_add_child(cell, child);

				next_child = child->next;
				child->next = NULL;
				child = next_child;
			}

			assert(cell->last != NULL);

			cell->last->next = NULL;
			cell->next = next_child = child;
			if (cell->next != NULL)
				cell->next->prev = cell;
			else
				row->last = cell;
			cell->parent = row;

			if (box_normalise_block(cell, root, c) == false)
				return false;
			break;
		case BOX_INLINE:
		case BOX_INLINE_END:
		case BOX_INLINE_BLOCK:
		case BOX_FLOAT_LEFT:
		case BOX_FLOAT_RIGHT:
		case BOX_BR:
		case BOX_TEXT:
			/* should have been wrapped in inline
			   container by convert_xml_to_box() */
			assert(0);
			break;
		default:
			assert(0);
		}

		if (calculate_table_row(col_info, cell->columns, cell->rows,
				&cell->start_column, cell) == false)
			return false;
	}


	/* Update row spanning details for all columns */
	for (i = 0; i < col_info->num_columns; i++) {
		if (col_info->spans[i].row_span != 0 &&
				col_info->spans[i].auto_row == false) {
			/* This cell spans rows, and is not an auto row.
			 * Reduce number of rows left to span */
			col_info->spans[i].row_span--;
		}
	}

	/* Reset current column for next row */
	col_info->current_column = 0;

	/* Increment row counter */
	col_info->num_rows++;

#ifdef BOX_NORMALISE_DEBUG
	NSLOG(netsurf, INFO, "row %p done", row);
#endif

	return true;
}


static bool
box_normalise_table_row_group(struct box *row_group,
			      const struct box *root,
			      struct columns *col_info,
			      html_content * c)
{
	struct box *child;
	struct box *next_child;
	struct box *row;
	css_computed_style *style;
	nscss_select_ctx ctx;
	unsigned int group_row_count = 0;

	assert(row_group != 0);
	assert(row_group->type == BOX_TABLE_ROW_GROUP);

	ctx.root_style = root->style;

#ifdef BOX_NORMALISE_DEBUG
	NSLOG(netsurf, INFO, "row_group %p", row_group);
#endif

	for (child = row_group->children; child != NULL; child = next_child) {
		next_child = child->next;

		switch (child->type) {
		case BOX_TABLE_ROW:
			/* ok */
			group_row_count++;
			if (box_normalise_table_row(child, root, col_info,
					c) == false)
				return false;
			break;
		case BOX_BLOCK:
		case BOX_INLINE_CONTAINER:
		case BOX_TABLE:
		case BOX_TABLE_ROW_GROUP:
		case BOX_TABLE_CELL:
			/* insert implied table row */
			assert(row_group->style != NULL);

			ctx.ctx = c->select_ctx;
			ctx.quirks = (c->quirks == DOM_DOCUMENT_QUIRKS_MODE_FULL);
			ctx.base_url = c->base_url;
			ctx.universal = c->universal;

			style = nscss_get_blank_style(&ctx, row_group->style);
			if (style == NULL)
				return false;

			row = box_create(NULL, style, true, row_group->href,
					row_group->target, NULL, NULL, c->bctx);
			if (row == NULL) {
				css_computed_style_destroy(style);
				return false;
			}
			row->type = BOX_TABLE_ROW;

			if (child->prev == NULL)
				row_group->children = row;
			else
				child->prev->next = row;

			row->prev = child->prev;

			while (child != NULL && (
					child->type == BOX_BLOCK ||
					child->type == BOX_INLINE_CONTAINER ||
					child->type == BOX_TABLE ||
					child->type == BOX_TABLE_ROW_GROUP ||
					child->type == BOX_TABLE_CELL)) {
				box_add_child(row, child);

				next_child = child->next;
				child->next = NULL;
				child = next_child;
			}

			assert(row->last != NULL);

			row->last->next = NULL;
			row->next = next_child = child;
			if (row->next != NULL)
				row->next->prev = row;
			else
				row_group->last = row;
			row->parent = row_group;

			group_row_count++;
			if (box_normalise_table_row(row, root, col_info,
					c) == false)
				return false;
			break;
		case BOX_INLINE:
		case BOX_INLINE_END:
		case BOX_INLINE_BLOCK:
		case BOX_FLOAT_LEFT:
		case BOX_FLOAT_RIGHT:
		case BOX_BR:
		case BOX_TEXT:
			/* should have been wrapped in inline
			   container by convert_xml_to_box() */
			assert(0);
			break;
		default:
			assert(0);
		}
	}

	if (row_group->children == NULL) {
#ifdef BOX_NORMALISE_DEBUG
		NSLOG(netsurf, INFO,
		      "row_group->children == 0, inserting implied row");
#endif

		assert(row_group->style != NULL);

		ctx.ctx = c->select_ctx;
		ctx.quirks = (c->quirks == DOM_DOCUMENT_QUIRKS_MODE_FULL);
		ctx.base_url = c->base_url;
		ctx.universal = c->universal;

		style = nscss_get_blank_style(&ctx, row_group->style);
		if (style == NULL) {
			return false;
		}

		row = box_create(NULL, style, true, row_group->href,
				row_group->target, NULL, NULL, c->bctx);
		if (row == NULL) {
			css_computed_style_destroy(style);
			return false;
		}
		row->type = BOX_TABLE_ROW;

		row->parent = row_group;
		row_group->children = row_group->last = row;

		group_row_count = 1;

		/* Keep table's row count in sync */
		col_info->num_rows++;
	}

	row_group->rows = group_row_count;

#ifdef BOX_NORMALISE_DEBUG
	NSLOG(netsurf, INFO, "row_group %p done", row_group);
#endif

	return true;
}


/**
 * Normalise table cell column/row counts for colspan/rowspan = 0.
 * Additionally, generate empty cells.
 *
 * \param table  Table to process
 * \param root   root box of document
 * \param spans  Array of length table->columns for use in empty cell detection
 * \param c      Content containing table
 * \return True on success, false on memory exhaustion.
 */
static bool
box_normalise_table_spans(struct box *table,
			  const struct box *root,
			  struct span_info *spans,
			  html_content *c)
{
	struct box *table_row_group;
	struct box *table_row;
	struct box *table_cell;
	unsigned int rows_left = table->rows;
	unsigned int group_rows_left;
	unsigned int col;
	nscss_select_ctx ctx;

	ctx.root_style = root->style;

	/* Clear span data */
	memset(spans, 0, table->columns * sizeof(struct span_info));

	/* Scan table, filling in width and height of table cells with
	 * colspan = 0 and rowspan = 0. Also generate empty cells */
	for (table_row_group = table->children;
	     table_row_group != NULL;
	     table_row_group = table_row_group->next) {

		group_rows_left = table_row_group->rows;

		for (table_row = table_row_group->children;
		     table_row != NULL;
		     table_row = table_row->next) {

			for (table_cell = table_row->children;
			     table_cell != NULL;
			     table_cell = table_cell->next) {

				/* colspan = 0 -> colspan = 1 */
				if (table_cell->columns == 0) {
					table_cell->columns = 1;
				}

				/* if rowspan is 0 it is expanded to
				 * the number of rows left in the row
				 * group
				 */
				if (table_cell->rows == 0) {
					table_cell->rows = group_rows_left;
				}

				/* limit rowspans within group */
				if (table_cell->rows > group_rows_left) {
					table_cell->rows = group_rows_left;
				}

				/* Record span information */
				for (col = table_cell->start_column;
						col < table_cell->start_column +
						table_cell->columns; col++) {
					spans[col].row_span = table_cell->rows;
				}
			}

			/* Reduce span count of each column */
			for (col = 0; col < table->columns; col++) {
				if (spans[col].row_span == 0) {
					unsigned int start = col;
					css_computed_style *style;
					struct box *cell, *prev;

					/* If it's already zero, then we need
					 * to generate an empty cell for the
					 * gap in the row that spans as many
					 * columns as remain blank.
					 */
					assert(table_row->style != NULL);

					/* Find width of gap */
					while (col < table->columns &&
							spans[col].row_span ==
							0) {
						col++;
					}

					ctx.ctx = c->select_ctx;
					ctx.quirks = (c->quirks ==
						DOM_DOCUMENT_QUIRKS_MODE_FULL);
					ctx.base_url = c->base_url;
					ctx.universal = c->universal;

					style = nscss_get_blank_style(&ctx,
							table_row->style);
					if (style == NULL)
						return false;

					cell = box_create(NULL, style, true,
							table_row->href,
							table_row->target,
							NULL, NULL, c->bctx);
					if (cell == NULL) {
						css_computed_style_destroy(
								style);
						return false;
					}
					cell->type = BOX_TABLE_CELL;

					cell->rows = 1;
					cell->columns = col - start;
					cell->start_column = start;

					/* Find place to insert cell */
					for (prev = table_row->children;
							prev != NULL;
							prev = prev->next) {
						if (prev->start_column +
							prev->columns ==
								start)
							break;
						if (prev->next == NULL)
							break;
					}

					/* Insert it */
					if (prev == NULL) {
						if (table_row->children != NULL)
							table_row->children->
								prev = cell;
						else
							table_row->last = cell;

						cell->next =
							table_row->children;
						table_row->children = cell;
					} else {
						if (prev->next != NULL)
							prev->next->prev = cell;
						else
							table_row->last = cell;

						cell->next = prev->next;
						prev->next = cell;
						cell->prev = prev;
					}
					cell->parent = table_row;
				} else {
					spans[col].row_span--;
				}
			}

			assert(rows_left > 0);

			rows_left--;
		}

		group_rows_left--;
	}

	return true;
}


static bool
box_normalise_table(struct box *table, const struct box *root, html_content * c)
{
	struct box *child;
	struct box *next_child;
	struct box *row_group;
	css_computed_style *style;
	struct columns col_info;
	nscss_select_ctx ctx;

	assert(table != NULL);
	assert(table->type == BOX_TABLE);

	ctx.root_style = root->style;

#ifdef BOX_NORMALISE_DEBUG
	NSLOG(netsurf, INFO, "table %p", table);
#endif

	col_info.num_columns = 1;
	col_info.current_column = 0;
	col_info.spans = malloc(2 * sizeof *col_info.spans);
	if (col_info.spans == NULL)
		return false;

	col_info.spans[0].row_span = col_info.spans[1].row_span = 0;
	col_info.spans[0].auto_row = false;
	col_info.spans[1].auto_row = false;
	col_info.num_rows = 0;

	for (child = table->children; child != NULL; child = next_child) {
		next_child = child->next;
		switch (child->type) {
		case BOX_TABLE_ROW_GROUP:
			/* ok */
			if (box_normalise_table_row_group(child, root,
					&col_info, c) == false) {
				free(col_info.spans);
				return false;
			}
			break;
		case BOX_BLOCK:
		case BOX_INLINE_CONTAINER:
		case BOX_TABLE:
		case BOX_TABLE_ROW:
		case BOX_TABLE_CELL:
			/* insert implied table row group */
			assert(table->style != NULL);

			ctx.ctx = c->select_ctx;
			ctx.quirks = (c->quirks == DOM_DOCUMENT_QUIRKS_MODE_FULL);
			ctx.base_url = c->base_url;
			ctx.universal = c->universal;

			style = nscss_get_blank_style(&ctx, table->style);
			if (style == NULL) {
				free(col_info.spans);
				return false;
			}

			row_group = box_create(NULL, style, true, table->href,
					table->target, NULL, NULL, c->bctx);
			if (row_group == NULL) {
				css_computed_style_destroy(style);
				free(col_info.spans);
				return false;
			}

			row_group->type = BOX_TABLE_ROW_GROUP;

			if (child->prev == NULL)
				table->children = row_group;
			else
				child->prev->next = row_group;

			row_group->prev = child->prev;

			while (child != NULL && (
					child->type == BOX_BLOCK ||
					child->type == BOX_INLINE_CONTAINER ||
					child->type == BOX_TABLE ||
					child->type == BOX_TABLE_ROW ||
					child->type == BOX_TABLE_CELL)) {
				box_add_child(row_group, child);

				next_child = child->next;
				child->next = NULL;
				child = next_child;
			}

			assert(row_group->last != NULL);

			row_group->last->next = NULL;
			row_group->next = next_child = child;
			if (row_group->next != NULL)
				row_group->next->prev = row_group;
			else
				table->last = row_group;
			row_group->parent = table;

			if (box_normalise_table_row_group(row_group, root,
					&col_info, c) == false) {
				free(col_info.spans);
				return false;
			}
			break;
		case BOX_INLINE:
		case BOX_INLINE_END:
		case BOX_INLINE_BLOCK:
		case BOX_FLOAT_LEFT:
		case BOX_FLOAT_RIGHT:
		case BOX_BR:
		case BOX_TEXT:
			/* should have been wrapped in inline
			   container by convert_xml_to_box() */
			assert(0);
			break;
		default:
			fprintf(stderr, "%i\n", child->type);
			assert(0);
		}
	}

	table->columns = col_info.num_columns;
	table->rows = col_info.num_rows;

	if (table->children == NULL) {
		struct box *row;

#ifdef BOX_NORMALISE_DEBUG
		NSLOG(netsurf, INFO,
		      "table->children == 0, creating implied row");
#endif

		assert(table->style != NULL);

		ctx.ctx = c->select_ctx;
		ctx.quirks = (c->quirks == DOM_DOCUMENT_QUIRKS_MODE_FULL);
		ctx.base_url = c->base_url;
		ctx.universal = c->universal;

		style = nscss_get_blank_style(&ctx, table->style);
		if (style == NULL) {
			free(col_info.spans);
			return false;
		}

		row_group = box_create(NULL, style, true, table->href,
				table->target, NULL, NULL, c->bctx);
		if (row_group == NULL) {
			css_computed_style_destroy(style);
			free(col_info.spans);
			return false;
		}
		row_group->type = BOX_TABLE_ROW_GROUP;

		style = nscss_get_blank_style(&ctx, row_group->style);
		if (style == NULL) {
			box_free(row_group);
			free(col_info.spans);
			return false;
		}

		row = box_create(NULL, style, true, row_group->href,
				row_group->target, NULL, NULL, c->bctx);
		if (row == NULL) {
			css_computed_style_destroy(style);
			box_free(row_group);
			free(col_info.spans);
			return false;
		}
		row->type = BOX_TABLE_ROW;

		row->parent = row_group;
		row_group->children = row_group->last = row;

		row_group->parent = table;
		table->children = table->last = row_group;

		table->rows = 1;
	}

	if (box_normalise_table_spans(table, root, col_info.spans, c) == false) {
		free(col_info.spans);
		return false;
	}

	free(col_info.spans);

#ifdef BOX_NORMALISE_DEBUG
	NSLOG(netsurf, INFO, "table %p done", table);
#endif

	return true;
}


static bool
box_normalise_inline_container(struct box *cont,
			       const struct box *root,
			       html_content * c)
{
	struct box *child;
	struct box *next_child;

	assert(cont != NULL);
	assert(cont->type == BOX_INLINE_CONTAINER);

#ifdef BOX_NORMALISE_DEBUG
	NSLOG(netsurf, INFO, "cont %p", cont);
#endif

	for (child = cont->children; child != NULL; child = next_child) {
		next_child = child->next;
		switch (child->type) {
		case BOX_INLINE:
		case BOX_INLINE_END:
		case BOX_BR:
		case BOX_TEXT:
			/* ok */
			break;
		case BOX_INLINE_BLOCK:
			/* ok */
			if (box_normalise_block(child, root, c) == false)
				return false;
			break;
		case BOX_FLOAT_LEFT:
		case BOX_FLOAT_RIGHT:
			/* ok */
			assert(child->children != NULL);

			switch (child->children->type) {
			case BOX_BLOCK:
				if (box_normalise_block(child->children, root,
						c) == false)
					return false;
				break;
			case BOX_TABLE:
				if (box_normalise_table(child->children, root,
						c) == false)
					return false;
				break;
			default:
				assert(0);
			}

			if (child->children == NULL) {
				/* the child has destroyed itself: remove float */
				if (child->prev == NULL)
					child->parent->children = child->next;
				else
					child->prev->next = child->next;
				if (child->next != NULL)
					child->next->prev = child->prev;
				else
					child->parent->last = child->prev;

				box_free(child);
			}
			break;
		case BOX_BLOCK:
		case BOX_INLINE_CONTAINER:
		case BOX_TABLE:
		case BOX_TABLE_ROW_GROUP:
		case BOX_TABLE_ROW:
		case BOX_TABLE_CELL:
		default:
			assert(0);
		}
	}

#ifdef BOX_NORMALISE_DEBUG
	NSLOG(netsurf, INFO, "cont %p done", cont);
#endif

	return true;
}


/* Exported function documented in html/box_normalise.h */
bool
box_normalise_block(struct box *block, const struct box *root, html_content *c)
{
	struct box *child;
	struct box *next_child;
	struct box *table;
	css_computed_style *style;
	nscss_select_ctx ctx;

	assert(block != NULL);
	assert(root != NULL);

	ctx.root_style = root->style;

#ifdef BOX_NORMALISE_DEBUG
	NSLOG(netsurf, INFO, "block %p, block->type %u", block, block->type);
#endif

	assert(block->type == BOX_BLOCK || block->type == BOX_INLINE_BLOCK ||
			block->type == BOX_TABLE_CELL);

	for (child = block->children; child != NULL; child = next_child) {
#ifdef BOX_NORMALISE_DEBUG
		NSLOG(netsurf, INFO, "child %p, child->type = %d", child,
		      child->type);
#endif

		next_child = child->next;	/* child may be destroyed */

		switch (child->type) {
		case BOX_BLOCK:
			/* ok */
			if (box_normalise_block(child, root, c) == false)
				return false;
			break;
		case BOX_INLINE_CONTAINER:
			if (box_normalise_inline_container(child, root, c) == false)
				return false;
			break;
		case BOX_TABLE:
			if (box_normalise_table(child, root, c) == false)
				return false;
			break;
		case BOX_INLINE:
		case BOX_INLINE_END:
		case BOX_INLINE_BLOCK:
		case BOX_FLOAT_LEFT:
		case BOX_FLOAT_RIGHT:
		case BOX_BR:
		case BOX_TEXT:
			/* should have been wrapped in inline
			   container by convert_xml_to_box() */
			assert(0);
			break;
		case BOX_TABLE_ROW_GROUP:
		case BOX_TABLE_ROW:
		case BOX_TABLE_CELL:
			/* insert implied table */
			assert(block->style != NULL);

			ctx.ctx = c->select_ctx;
			ctx.quirks = (c->quirks == DOM_DOCUMENT_QUIRKS_MODE_FULL);
			ctx.base_url = c->base_url;
			ctx.universal = c->universal;

			style = nscss_get_blank_style(&ctx, block->style);
			if (style == NULL)
				return false;

			table = box_create(NULL, style, true, block->href,
					block->target, NULL, NULL, c->bctx);
			if (table == NULL) {
				css_computed_style_destroy(style);
				return false;
			}
			table->type = BOX_TABLE;

			if (child->prev == NULL)
				block->children = table;
			else
				child->prev->next = table;

			table->prev = child->prev;

			while (child != NULL && (
					child->type == BOX_TABLE_ROW_GROUP ||
					child->type == BOX_TABLE_ROW ||
					child->type == BOX_TABLE_CELL)) {
				box_add_child(table, child);

				next_child = child->next;
				child->next = NULL;
				child = next_child;
			}

			table->last->next = NULL;
			table->next = next_child = child;
			if (table->next != NULL)
				table->next->prev = table;
			else
				block->last = table;
			table->parent = block;

			if (box_normalise_table(table, root, c) == false)
				return false;
			break;
		default:
			assert(0);
		}
	}

	return true;
}
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/*
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * HTML Box tree normalise interface.
 *
 * A box tree is "normalized" if the following is satisfied:
 * \code
 * parent               permitted child nodes
 * BLOCK, INLINE_BLOCK  BLOCK, INLINE_CONTAINER, TABLE
 * INLINE_CONTAINER     INLINE, INLINE_BLOCK, FLOAT_LEFT, FLOAT_RIGHT, BR, TEXT,
 *                      INLINE_END
 * INLINE               none
 * TABLE                at least 1 TABLE_ROW_GROUP
 * TABLE_ROW_GROUP      at least 1 TABLE_ROW
 * TABLE_ROW            at least 1 TABLE_CELL
 * TABLE_CELL           BLOCK, INLINE_CONTAINER, TABLE (same as BLOCK)
 * FLOAT_(LEFT|RIGHT)   exactly 1 BLOCK or TABLE
 * \endcode
 *
 */

#ifndef NETSURF_HTML_BOX_NORMALISE_H
#define NETSURF_HTML_BOX_NORMALISE_H

/**
 * Ensure the box tree is correctly nested by adding and removing nodes.
 *
 * \param block  box of type BLOCK, INLINE_BLOCK, or TABLE_CELL
 * \param root   root box of document
 * \param c      content of boxes
 * \return true on success, false on memory exhaustion
 *
 * The tree is modified to satisfy the following:
 * \code
 * parent               permitted child nodes
 * BLOCK, INLINE_BLOCK  BLOCK, INLINE_CONTAINER, TABLE
 * INLINE_CONTAINER     INLINE, INLINE_BLOCK, FLOAT_LEFT, FLOAT_RIGHT, BR, TEXT
 * INLINE, TEXT         none
 * TABLE                at least 1 TABLE_ROW_GROUP
 * TABLE_ROW_GROUP      at least 1 TABLE_ROW
 * TABLE_ROW            at least 1 TABLE_CELL
 * TABLE_CELL           BLOCK, INLINE_CONTAINER, TABLE (same as BLOCK)
 * FLOAT_(LEFT|RIGHT)   exactly 1 BLOCK or TABLE
 * \endcode
 */
bool box_normalise_block(struct box *block, const struct box *root, struct html_content *c);

#endif
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/*
 * Copyright 2005 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2003 Phil Mellor <monkeyson@users.sourceforge.net>
 * Copyright 2005 John M Bell <jmb202@ecs.soton.ac.uk>
 * Copyright 2006 Richard Wilson <info@tinct.net>
 * Copyright 2008 Michael Drake <tlsa@netsurf-browser.org>
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Implementation of special element handling conversion.
 */

#include <string.h>
#include <stdbool.h>
#include <dom/dom.h>

#include "utils/nsoption.h"
#include "utils/corestrings.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "utils/talloc.h"
#include "utils/string.h"
#include "utils/ascii.h"
#include "utils/nsurl.h"
#include "netsurf/plot_style.h"
#include "css/hints.h"
#include "desktop/frame_types.h"
#include "content/content_factory.h"

#include "html/html.h"
#include "html/private.h"
#include "html/object.h"
#include "html/box.h"
#include "html/box_manipulate.h"
#include "html/box_construct.h"
#include "html/box_special.h"
#include "html/box_textarea.h"
#include "html/form_internal.h"


static const content_type image_types = CONTENT_IMAGE;


/**
 * determine if a box is the root node
 *
 * \param n node to check
 * \return true if node is root else false.
 */
static inline bool box_is_root(dom_node *n)
{
	dom_node *parent;
	dom_node_type type;
	dom_exception err;

	err = dom_node_get_parent_node(n, &parent);
	if (err != DOM_NO_ERR)
		return false;

	if (parent != NULL) {
		err = dom_node_get_node_type(parent, &type);

		dom_node_unref(parent);

		if (err != DOM_NO_ERR)
			return false;

		if (type != DOM_DOCUMENT_NODE)
			return false;
	}

	return true;
}


/**
 * Destructor for object_params, for &lt;object&gt; elements
 *
 * \param o  The object params being destroyed.
 * \return 0 to allow talloc to continue destroying the tree.
 */
static int box_object_talloc_destructor(struct object_params *o)
{
	if (o->codebase != NULL)
		nsurl_unref(o->codebase);
	if (o->classid != NULL)
		nsurl_unref(o->classid);
	if (o->data != NULL)
		nsurl_unref(o->data);

	return 0;
}


/**
 * Parse a multi-length-list, as defined by HTML 4.01.
 *
 * \param ds dom string to parse
 * \param count updated to number of entries
 * \return array of struct box_multi_length, or 0 on memory exhaustion
 */
static struct frame_dimension *
box_parse_multi_lengths(const dom_string *ds, unsigned int *count)
{
	char *end;
	unsigned int i, n;
	struct frame_dimension *length;
	const char *s;

	s = dom_string_data(ds);

	for (i = 0, n = 1; s[i]; i++)
		if (s[i] == ',')
			n++;

	length = calloc(n, sizeof(struct frame_dimension));
	if (!length)
		return NULL;

	for (i = 0; i != n; i++) {
		while (ascii_is_space(*s)) {
			s++;
		}
		length[i].value = strtof(s, &end);
		if (length[i].value <= 0) {
			length[i].value = 1;
		}
		s = end;
		switch (*s) {
			case '%':
				length[i].unit = FRAME_DIMENSION_PERCENT;
				break;
			case '*':
				length[i].unit = FRAME_DIMENSION_RELATIVE;
				break;
			default:
				length[i].unit = FRAME_DIMENSION_PIXELS;
				break;
		}
		while (*s && *s != ',') {
			s++;
		}
		if (*s == ',') {
			s++;
		}
	}

	*count = n;
	return length;
}


/**
 * Destructor for content_html_frames, for frame elements
 *
 * \param f  The frame params being destroyed.
 * \return 0 to allow talloc to continue destroying the tree.
 */
static int box_frames_talloc_destructor(struct content_html_frames *f)
{
	if (f->url != NULL) {
		nsurl_unref(f->url);
		f->url = NULL;
	}

	return 0;
}


/**
 * create a frameset box tree
 */
static bool
box_create_frameset(struct content_html_frames *f,
		    dom_node *n,
		    html_content *content)
{
	unsigned int row, col, index, i;
	unsigned int rows = 1, cols = 1;
	dom_string *s;
	dom_exception err;
	nsurl *url;
	struct frame_dimension *row_height = 0, *col_width = 0;
	dom_node *c, *next;
	struct content_html_frames *frame;
	bool default_border = true;
	colour default_border_colour = 0x000000;

	/* parse rows and columns */
	err = dom_element_get_attribute(n, corestring_dom_rows, &s);
	if (err == DOM_NO_ERR && s != NULL) {
		row_height = box_parse_multi_lengths(s, &rows);
		dom_string_unref(s);
		if (row_height == NULL)
			return false;
	} else {
		row_height = calloc(1, sizeof(struct frame_dimension));
		if (row_height == NULL)
			return false;
		row_height->value = 100;
		row_height->unit = FRAME_DIMENSION_PERCENT;
	}

	err = dom_element_get_attribute(n, corestring_dom_cols, &s);
	if (err == DOM_NO_ERR && s != NULL) {
		col_width = box_parse_multi_lengths(s, &cols);
		dom_string_unref(s);
		if (col_width == NULL) {
			free(row_height);
			return false;
		}
	} else {
		col_width = calloc(1, sizeof(struct frame_dimension));
		if (col_width == NULL) {
			free(row_height);
			return false;
		}
		col_width->value = 100;
		col_width->unit = FRAME_DIMENSION_PERCENT;
	}

	/* common extension: border="0|1" to control all children */
	err = dom_element_get_attribute(n, corestring_dom_border, &s);
	if (err == DOM_NO_ERR && s != NULL) {
		if ((dom_string_data(s)[0] == '0') &&
				(dom_string_data(s)[1] == '\0'))
			default_border = false;
		dom_string_unref(s);
	}

	/* common extension: frameborder="yes|no" to control all children */
	err = dom_element_get_attribute(n, corestring_dom_frameborder, &s);
	if (err == DOM_NO_ERR && s != NULL) {
		if (dom_string_caseless_lwc_isequal(s,
				corestring_lwc_no) == 0)
			default_border = false;
		dom_string_unref(s);
	}

	/* common extension: bordercolor="#RRGGBB|<named colour>" to control
	 *all children */
	err = dom_element_get_attribute(n, corestring_dom_bordercolor, &s);
	if (err == DOM_NO_ERR && s != NULL) {
		css_color color;

		if (nscss_parse_colour(dom_string_data(s), &color))
			default_border_colour = nscss_color_to_ns(color);

		dom_string_unref(s);
	}

	/* update frameset and create default children */
	f->cols = cols;
	f->rows = rows;
	f->scrolling = BW_SCROLLING_NO;
	f->children = talloc_array(content->bctx, struct content_html_frames,
								(rows * cols));

	talloc_set_destructor(f->children, box_frames_talloc_destructor);

	for (row = 0; row < rows; row++) {
		for (col = 0; col < cols; col++) {
			index = (row * cols) + col;
			frame = &f->children[index];
			frame->cols = 0;
			frame->rows = 0;
			frame->width = col_width[col];
			frame->height = row_height[row];
			frame->margin_width = 0;
			frame->margin_height = 0;
			frame->name = NULL;
			frame->url = NULL;
			frame->no_resize = false;
			frame->scrolling = BW_SCROLLING_AUTO;
			frame->border = default_border;
			frame->border_colour = default_border_colour;
			frame->children = NULL;
		}
	}
	free(col_width);
	free(row_height);

	/* create the frameset windows */
	err = dom_node_get_first_child(n, &c);
	if (err != DOM_NO_ERR)
		return false;

	for (row = 0; c != NULL && row < rows; row++) {
		for (col = 0; c != NULL && col < cols; col++) {
			while (c != NULL) {
				dom_node_type type;
				dom_string *name;

				err = dom_node_get_node_type(c, &type);
				if (err != DOM_NO_ERR) {
					dom_node_unref(c);
					return false;
				}

				err = dom_node_get_node_name(c, &name);
				if (err != DOM_NO_ERR) {
					dom_node_unref(c);
					return false;
				}

				if (type != DOM_ELEMENT_NODE ||
					(!dom_string_caseless_lwc_isequal(
							name,
							corestring_lwc_frame) &&
					!dom_string_caseless_lwc_isequal(
							name,
							corestring_lwc_frameset
							))) {
					err = dom_node_get_next_sibling(c,
							&next);
					if (err != DOM_NO_ERR) {
						dom_string_unref(name);
						dom_node_unref(c);
						return false;
					}

					dom_string_unref(name);
					dom_node_unref(c);
					c = next;
				} else {
					/* Got a FRAME or FRAMESET element */
					dom_string_unref(name);
					break;
				}
			}

			if (c == NULL)
				break;

			/* get current frame */
			index = (row * cols) + col;
			frame = &f->children[index];

			/* nest framesets */
			err = dom_node_get_node_name(c, &s);
			if (err != DOM_NO_ERR) {
				dom_node_unref(c);
				return false;
			}

			if (dom_string_caseless_lwc_isequal(s,
					corestring_lwc_frameset)) {
				dom_string_unref(s);
				frame->border = 0;
				if (box_create_frameset(frame, c,
						content) == false) {
					dom_node_unref(c);
					return false;
				}

				err = dom_node_get_next_sibling(c, &next);
				if (err != DOM_NO_ERR) {
					dom_node_unref(c);
					return false;
				}

				dom_node_unref(c);
				c = next;
				continue;
			}

			dom_string_unref(s);

			/* get frame URL (not required) */
			url = NULL;
			err = dom_element_get_attribute(c, corestring_dom_src, &s);
			if (err == DOM_NO_ERR && s != NULL) {
				box_extract_link(content, s, content->base_url,
						 &url);
				dom_string_unref(s);
			}

			/* copy url */
			if (url != NULL) {
				/* no self-references */
				if (nsurl_compare(content->base_url, url,
						NSURL_COMPLETE) == false)
					frame->url = url;
				url = NULL;
			}

			/* fill in specified values */
			err = dom_element_get_attribute(c, corestring_dom_name, &s);
			if (err == DOM_NO_ERR && s != NULL) {
				frame->name = talloc_strdup(content->bctx,
						dom_string_data(s));
				dom_string_unref(s);
			}

			if (dom_element_has_attribute(c, corestring_dom_noresize,
						      &frame->no_resize) != DOM_NO_ERR) {
				/* If we can't read the attribute for some reason,
				 * assume we didn't have it.
				 */
				frame->no_resize = false;
			}

			err = dom_element_get_attribute(c, corestring_dom_frameborder,
					&s);
			if (err == DOM_NO_ERR && s != NULL) {
				i = atoi(dom_string_data(s));
				frame->border = (i != 0);
				dom_string_unref(s);
			}

			err = dom_element_get_attribute(c, corestring_dom_scrolling, &s);
			if (err == DOM_NO_ERR && s != NULL) {
				if (dom_string_caseless_lwc_isequal(s,
						corestring_lwc_yes))
					frame->scrolling = BW_SCROLLING_YES;
				else if (dom_string_caseless_lwc_isequal(s,
						corestring_lwc_no))
					frame->scrolling = BW_SCROLLING_NO;
				dom_string_unref(s);
			}

			err = dom_element_get_attribute(c, corestring_dom_marginwidth,
					&s);
			if (err == DOM_NO_ERR && s != NULL) {
				frame->margin_width = atoi(dom_string_data(s));
				dom_string_unref(s);
			}

			err = dom_element_get_attribute(c, corestring_dom_marginheight,
					&s);
			if (err == DOM_NO_ERR && s != NULL) {
				frame->margin_height = atoi(dom_string_data(s));
				dom_string_unref(s);
			}

			err = dom_element_get_attribute(c, corestring_dom_bordercolor,
					&s);
			if (err == DOM_NO_ERR && s != NULL) {
				css_color color;

				if (nscss_parse_colour(dom_string_data(s),
						&color))
					frame->border_colour =
						nscss_color_to_ns(color);

				dom_string_unref(s);
			}

			/* advance */
			err = dom_node_get_next_sibling(c, &next);
			if (err != DOM_NO_ERR) {
				dom_node_unref(c);
				return false;
			}

			dom_node_unref(c);
			c = next;
		}
	}

	/* If the last child wasn't a frame, we still need to unref it */
	if (c != NULL) {
		dom_node_unref(c);
	}

	return true;
}


/**
 * Destructor for content_html_iframe, for &lt;iframe&gt; elements
 *
 * \param f The iframe params being destroyed.
 * \return 0 to allow talloc to continue destroying the tree.
 */
static int box_iframes_talloc_destructor(struct content_html_iframe *f)
{
	if (f->url != NULL) {
		nsurl_unref(f->url);
		f->url = NULL;
	}

	return 0;
}


/**
 * Get the value of a dom node element's attribute.
 *
 * \param  n	      dom element node
 * \param  attribute  name of attribute
 * \param  context    talloc context for result buffer
 * \param  value      updated to value, if the attribute is present
 * \return  true on success, false if attribute present but memory exhausted
 *
 * \note returning true does not imply that the attribute was found. If the
 * attribute was not found, *value will be unchanged.
 */
static bool
box_get_attribute(dom_node *n,
		  const char *attribute,
		  void *context,
		  char **value)
{
	char *result;
	dom_string *attr, *attr_name;
	dom_exception err;

	err = dom_string_create_interned((const uint8_t *) attribute,
			strlen(attribute), &attr_name);
	if (err != DOM_NO_ERR)
		return false;

	err = dom_element_get_attribute(n, attr_name, &attr);
	if (err != DOM_NO_ERR) {
		dom_string_unref(attr_name);
		return false;
	}

	dom_string_unref(attr_name);

	if (attr != NULL) {
		result = talloc_strdup(context, dom_string_data(attr));

		dom_string_unref(attr);

		if (result == NULL)
			return false;

		*value = result;
	}

	return true;
}


/**
 * Helper function for adding textarea widget to box.
 *
 * This is a load of hacks to ensure boxes replaced with textareas
 * can be handled by the layout code.
 */
static bool
box_input_text(html_content *html, struct box *box, struct dom_node *node)
{
	struct box *inline_container, *inline_box;

	box->type = BOX_INLINE_BLOCK;

	inline_container = box_create(NULL, 0, false, 0, 0, 0, 0, html->bctx);
	if (!inline_container)
		return false;
	inline_container->type = BOX_INLINE_CONTAINER;
	inline_box = box_create(NULL, box->style, false, 0, 0, box->title, 0,
			html->bctx);
	if (!inline_box)
		return false;
	inline_box->type = BOX_TEXT;
	inline_box->text = talloc_strdup(html->bctx, "");

	box_add_child(inline_container, inline_box);
	box_add_child(box, inline_container);

	return box_textarea_create_textarea(html, box, node);
}


/**
 * Add an option to a form select control (helper function for box_select()).
 *
 * \param  control  select containing the &lt;option&gt;
 * \param  n	    xml element node for &lt;option&gt;
 * \return  true on success, false on memory exhaustion
 */
static bool box_select_add_option(struct form_control *control, dom_node *n)
{
	char *value = NULL;
	char *text = NULL;
	char *text_nowrap = NULL;
	bool selected;
	dom_string *content, *s;
	dom_exception err;

	err = dom_node_get_text_content(n, &content);
	if (err != DOM_NO_ERR)
		return false;

	if (content != NULL) {
		text = squash_whitespace(dom_string_data(content));
		dom_string_unref(content);
	} else {
		text = strdup("");
	}

	if (text == NULL)
		goto no_memory;

	err = dom_element_get_attribute(n, corestring_dom_value, &s);
	if (err == DOM_NO_ERR && s != NULL) {
		value = strdup(dom_string_data(s));
		dom_string_unref(s);
	} else {
		value = strdup(text);
	}

	if (value == NULL)
		goto no_memory;

	if (dom_element_has_attribute(n, corestring_dom_selected, &selected) != DOM_NO_ERR) {
		/* Assume not selected if we can't read the attribute presence */
		selected = false;
	}

	/* replace spaces/TABs with hard spaces to prevent line wrapping */
	text_nowrap = cnv_space2nbsp(text);
	if (text_nowrap == NULL)
		goto no_memory;

	if (form_add_option(control, value, text_nowrap, selected, n) == false)
		goto no_memory;

	free(text);

	return true;

no_memory:
	free(value);
	free(text);
	free(text_nowrap);
	return false;
}


/**
 * \name  Special case element handlers
 *
 * These functions are called by box_construct_element() when an element is
 * being converted, according to the entries in element_table.
 *
 * The parameters are the xmlNode, the content for the document, and a partly
 * filled in box structure for the element.
 *
 * Return true on success, false on memory exhaustion. Set *convert_children
 * to false if children of this element in the XML tree should be skipped (for
 * example, if they have been processed in some special way already).
 *
 * Elements ordered as in the HTML 4.01 specification. Section numbers in
 * brackets [] refer to the spec.
 *
 * \{
 */

/**
 * special element handler for Anchor [12.2].
 */
static bool
box_a(dom_node *n,
      html_content *content,
      struct box *box,
      bool *convert_children)
{
	bool ok;
	nsurl *url;
	dom_string *s;
	dom_exception err;

	err = dom_element_get_attribute(n, corestring_dom_href, &s);
	if (err == DOM_NO_ERR && s != NULL) {
		ok = box_extract_link(content, s, content->base_url, &url);
		dom_string_unref(s);
		if (!ok)
			return false;
		if (url) {
			if (box->href != NULL)
				nsurl_unref(box->href);
			box->href = url;
		}
	}

	/* name and id share the same namespace */
	err = dom_element_get_attribute(n, corestring_dom_name, &s);
	if (err == DOM_NO_ERR && s != NULL) {
		lwc_string *lwc_name;

		err = dom_string_intern(s, &lwc_name);

		dom_string_unref(s);

		if (err == DOM_NO_ERR) {
			/* name replaces existing id
			 * TODO: really? */
			if (box->id != NULL)
				lwc_string_unref(box->id);

			box->id = lwc_name;
		}
	}

	/* target frame [16.3] */
	err = dom_element_get_attribute(n, corestring_dom_target, &s);
	if (err == DOM_NO_ERR && s != NULL) {
		if (dom_string_caseless_lwc_isequal(s,
				corestring_lwc__blank))
			box->target = "_blank";
		else if (dom_string_caseless_lwc_isequal(s,
				corestring_lwc__top))
			box->target = "_top";
		else if (dom_string_caseless_lwc_isequal(s,
				corestring_lwc__parent))
			box->target = "_parent";
		else if (dom_string_caseless_lwc_isequal(s,
				corestring_lwc__self))
			/* the default may have been overridden by a
			 * <base target=...>, so this is different to 0 */
			box->target = "_self";
		else {
			/* 6.16 says that frame names must begin with [a-zA-Z]
			 * This doesn't match reality, so just take anything */
			box->target = talloc_strdup(content->bctx,
					dom_string_data(s));
			if (!box->target) {
				dom_string_unref(s);
				return false;
			}
		}
		dom_string_unref(s);
	}

	return true;
}


/**
 * Document body special element handler [7.5.1].
 */
static bool
box_body(dom_node *n,
	 html_content *content,
	 struct box *box,
	 bool *convert_children)
{
	css_color color;

	css_computed_background_color(box->style, &color);
	if (nscss_color_is_transparent(color)) {
		content->background_colour = NS_TRANSPARENT;
	} else {
		content->background_colour = nscss_color_to_ns(color);
	}

	return true;
}


/**
 * special element handler for forced line break [9.3.2].
 */
static bool
box_br(dom_node *n,
       html_content *content,
       struct box *box,
       bool *convert_children)
{
	box->type = BOX_BR;
	return true;
}


/**
 * special element handler for Push button [17.5].
 */
static bool
box_button(dom_node *n,
	   html_content *content,
	   struct box *box,
	   bool *convert_children)
{
	struct form_control *gadget;

	gadget = html_forms_get_control_for_node(content->forms, n);
	if (!gadget)
		return false;

	gadget->html = content;
	box->gadget = gadget;
	box->flags |= IS_REPLACED;
	gadget->box = box;

	box->type = BOX_INLINE_BLOCK;

	/* Just render the contents */

	return true;
}


/**
 * Canvas element
 */
static bool
box_canvas(dom_node *n,
	     html_content *content,
	     struct box *box,
	     bool *convert_children)
{
	/* If scripting is not enabled display the contents of canvas */
	if (!content->enable_scripting) {
		return true;
	}
	*convert_children = false;

	if (box->style &&
	    ns_computed_display(box->style, box_is_root(n)) == CSS_DISPLAY_NONE)
		return true;

	/* This is replaced content */
	box->flags |= IS_REPLACED | REPLACE_DIM;

	return true;
}


/**
 * Embedded object (not in any HTML specification:
 * see http://wp.netscape.com/assist/net_sites/new_html3_prop.html )
 */
static bool
box_embed(dom_node *n,
	  html_content *content,
	  struct box *box,
	  bool *convert_children)
{
	struct object_params *params;
	struct object_param *param;
	dom_namednodemap *attrs;
	unsigned long idx;
	uint32_t num_attrs;
	dom_string *src;
	dom_exception err;

	if (box->style &&
	    ns_computed_display(box->style, box_is_root(n)) == CSS_DISPLAY_NONE)
		return true;

	params = talloc(content->bctx, struct object_params);
	if (params == NULL)
		return false;

	talloc_set_destructor(params, box_object_talloc_destructor);

	params->data = NULL;
	params->type = NULL;
	params->codetype = NULL;
	params->codebase = NULL;
	params->classid = NULL;
	params->params = NULL;

	/* src is a URL */
	err = dom_element_get_attribute(n, corestring_dom_src, &src);
	if (err != DOM_NO_ERR || src == NULL)
		return true;
	if (box_extract_link(content, src, content->base_url,
			     &params->data) == false) {
		dom_string_unref(src);
		return false;
	}

	dom_string_unref(src);

	if (params->data == NULL)
		return true;

	/* Don't include ourself */
	if (nsurl_compare(content->base_url, params->data, NSURL_COMPLETE))
		return true;

	/* add attributes as parameters to linked list */
	err = dom_node_get_attributes(n, &attrs);
	if (err != DOM_NO_ERR)
		return false;

	err = dom_namednodemap_get_length(attrs, &num_attrs);
	if (err != DOM_NO_ERR) {
		dom_namednodemap_unref(attrs);
		return false;
	}

	for (idx = 0; idx < num_attrs; idx++) {
		dom_attr *attr;
		dom_string *name, *value;

		err = dom_namednodemap_item(attrs, idx, (void *) &attr);
		if (err != DOM_NO_ERR) {
			dom_namednodemap_unref(attrs);
			return false;
		}

		err = dom_attr_get_name(attr, &name);
		if (err != DOM_NO_ERR) {
			dom_node_unref(attr);
			dom_namednodemap_unref(attrs);
			return false;
		}

		if (dom_string_caseless_lwc_isequal(name, corestring_lwc_src)) {
			dom_node_unref(attr);
			dom_string_unref(name);
			continue;
		}

		err = dom_attr_get_value(attr, &value);
		if (err != DOM_NO_ERR) {
			dom_node_unref(attr);
			dom_string_unref(name);
			dom_namednodemap_unref(attrs);
			return false;
		}

		param = talloc(content->bctx, struct object_param);
		if (param == NULL) {
			dom_node_unref(attr);
			dom_string_unref(value);
			dom_string_unref(name);
			dom_namednodemap_unref(attrs);
			return false;
		}

		param->name = talloc_strdup(content->bctx, dom_string_data(name));
		param->value = talloc_strdup(content->bctx, dom_string_data(value));
		param->type = NULL;
		param->valuetype = talloc_strdup(content->bctx, "data");
		param->next = NULL;

		dom_string_unref(value);
		dom_string_unref(name);
		dom_node_unref(attr);

		if (param->name == NULL || param->value == NULL ||
				param->valuetype == NULL) {
			dom_namednodemap_unref(attrs);
			return false;
		}

		param->next = params->params;
		params->params = param;
	}

	dom_namednodemap_unref(attrs);

	box->object_params = params;

	/* start fetch */
	box->flags |= IS_REPLACED;
	return html_fetch_object(content, params->data, box, CONTENT_ANY, false);
}


/**
 * Window subdivision [16.2.1].
 */
static bool
box_frameset(dom_node *n,
	     html_content *content,
	     struct box *box,
	     bool *convert_children)
{
	bool ok;

	if (content->frameset) {
		NSLOG(netsurf, INFO, "Error: multiple framesets in document.");
		/* Don't convert children */
		if (convert_children)
			*convert_children = false;
		/* And ignore this spurious frameset */
		box->type = BOX_NONE;
		return true;
	}

	content->frameset = talloc_zero(content->bctx,
					struct content_html_frames);
	if (!content->frameset) {
		return false;
	}

	ok = box_create_frameset(content->frameset, n, content);
	if (ok) {
		box->type = BOX_NONE;
	}

	if (convert_children) {
		*convert_children = false;
	}
	return ok;
}


/**
 * Inline subwindow [16.5].
 */
static bool
box_iframe(dom_node *n,
	   html_content *content,
	   struct box *box,
	   bool *convert_children)
{
	nsurl *url;
	dom_string *s;
	dom_exception err;
	struct content_html_iframe *iframe;
	int i;

	if (box->style &&
	    ns_computed_display(box->style, box_is_root(n)) == CSS_DISPLAY_NONE)
		return true;

	if (box->style &&
	    css_computed_visibility(box->style) == CSS_VISIBILITY_HIDDEN) {
		/* Don't create iframe discriptors for invisible iframes
		 * TODO: handle hidden iframes at browser_window generation
		 * time instead? */
		return true;
	}

	/* get frame URL */
	err = dom_element_get_attribute(n, corestring_dom_src, &s);
	if (err != DOM_NO_ERR || s == NULL)
		return true;
	if (box_extract_link(content, s, content->base_url, &url) == false) {
		dom_string_unref(s);
		return false;
	}
	dom_string_unref(s);
	if (url == NULL)
		return true;

	/* don't include ourself */
	if (nsurl_compare(content->base_url, url, NSURL_COMPLETE)) {
		nsurl_unref(url);
		return true;
	}

	/* create a new iframe */
	iframe = talloc(content->bctx, struct content_html_iframe);
	if (iframe == NULL) {
		nsurl_unref(url);
		return false;
	}

	talloc_set_destructor(iframe, box_iframes_talloc_destructor);

	iframe->box = box;
	iframe->margin_width = 0;
	iframe->margin_height = 0;
	iframe->name = NULL;
	iframe->url = url;
	iframe->scrolling = BW_SCROLLING_AUTO;
	iframe->border = true;

	/* Add this iframe to the linked list of iframes */
	iframe->next = content->iframe;
	content->iframe = iframe;

	/* fill in specified values */
	err = dom_element_get_attribute(n, corestring_dom_name, &s);
	if (err == DOM_NO_ERR && s != NULL) {
		iframe->name = talloc_strdup(content->bctx, dom_string_data(s));
		dom_string_unref(s);
	}

	err = dom_element_get_attribute(n, corestring_dom_frameborder, &s);
	if (err == DOM_NO_ERR && s != NULL) {
		i = atoi(dom_string_data(s));
		iframe->border = (i != 0);
		dom_string_unref(s);
	}

	err = dom_element_get_attribute(n, corestring_dom_bordercolor, &s);
	if (err == DOM_NO_ERR && s != NULL) {
		css_color color;

		if (nscss_parse_colour(dom_string_data(s), &color))
			iframe->border_colour = nscss_color_to_ns(color);

		dom_string_unref(s);
	}

	err = dom_element_get_attribute(n, corestring_dom_scrolling, &s);
	if (err == DOM_NO_ERR && s != NULL) {
		if (dom_string_caseless_lwc_isequal(s,
				corestring_lwc_yes))
			iframe->scrolling = BW_SCROLLING_YES;
		else if (dom_string_caseless_lwc_isequal(s,
				corestring_lwc_no))
			iframe->scrolling = BW_SCROLLING_NO;
		dom_string_unref(s);
	}

	err = dom_element_get_attribute(n, corestring_dom_marginwidth, &s);
	if (err == DOM_NO_ERR && s != NULL) {
		iframe->margin_width = atoi(dom_string_data(s));
		dom_string_unref(s);
	}

	err = dom_element_get_attribute(n, corestring_dom_marginheight, &s);
	if (err == DOM_NO_ERR && s != NULL) {
		iframe->margin_height = atoi(dom_string_data(s));
		dom_string_unref(s);
	}

	/* box */
	assert(box->style);
	box->flags |= IFRAME;
	box->flags |= IS_REPLACED;

	/* Showing iframe, so don't show alternate content */
	if (convert_children)
		*convert_children = false;
	return true;
}


/**
 * Embedded image [13.2].
 */
static bool
box_image(dom_node *n,
	  html_content *content,
	  struct box *box,
	  bool *convert_children)
{
	bool ok;
	dom_string *s;
	dom_exception err;
	nsurl *url;
	enum css_width_e wtype;
	enum css_height_e htype;
	css_fixed value = 0;
	css_unit wunit = CSS_UNIT_PX;
	css_unit hunit = CSS_UNIT_PX;

	if (box->style &&
	    ns_computed_display(box->style, box_is_root(n)) == CSS_DISPLAY_NONE)
		return true;

	/* handle alt text */
	err = dom_element_get_attribute(n, corestring_dom_alt, &s);
	if (err == DOM_NO_ERR && s != NULL) {
		char *alt = squash_whitespace(dom_string_data(s));
		dom_string_unref(s);
		if (alt == NULL)
			return false;
		box->text = talloc_strdup(content->bctx, alt);
		free(alt);
		if (box->text == NULL)
			return false;
		box->length = strlen(box->text);
	}

	if (nsoption_bool(foreground_images) == false) {
		return true;
	}

	/* imagemap associated with this image */
	if (!box_get_attribute(n, "usemap", content->bctx, &box->usemap))
		return false;
	if (box->usemap && box->usemap[0] == '#')
		box->usemap++;

	/* get image URL */
	err = dom_element_get_attribute(n, corestring_dom_src, &s);
	if (err != DOM_NO_ERR || s == NULL)
		return true;

	if (box_extract_link(content, s, content->base_url, &url) == false) {
		dom_string_unref(s);
		return false;
	}

	dom_string_unref(s);

	if (url == NULL)
		return true;

	/* start fetch */
	box->flags |= IS_REPLACED;
	ok = html_fetch_object(content, url, box, image_types, false);
	nsurl_unref(url);

	wtype = css_computed_width(box->style, &value, &wunit);
	htype = css_computed_height(box->style, &value, &hunit);

	if (wtype == CSS_WIDTH_SET &&
	    wunit != CSS_UNIT_PCT &&
	    htype == CSS_HEIGHT_SET &&
	    hunit != CSS_UNIT_PCT) {
		/* We know the dimensions the image will be shown at
		 * before it's fetched. */
		box->flags |= REPLACE_DIM;
	}

	return ok;
}


/**
 * Form control [17.4].
 */
static bool
box_input(dom_node *n,
	  html_content *content,
	  struct box *box,
	  bool *convert_children)
{
	struct form_control *gadget;
	dom_string *type = NULL;
	dom_exception err;
	nsurl *url;
	nserror error;

	gadget = html_forms_get_control_for_node(content->forms, n);
	if (gadget == NULL) {
		return false;
	}

	box->gadget = gadget;
	box->flags |= IS_REPLACED;
	gadget->box = box;
	gadget->html = content;

	/* get entry type */
	err = dom_element_get_attribute(n, corestring_dom_type, &type);
	if ((err != DOM_NO_ERR) || (type == NULL)) {
		/* no type so "text" is assumed */
		if (box_input_text(content, box, n) == false) {
			return false;
		}
		*convert_children = false;
		return true;
	}

	if (dom_string_caseless_lwc_isequal(type, corestring_lwc_password)) {
		if (box_input_text(content, box, n) == false)
			goto no_memory;

	} else if (dom_string_caseless_lwc_isequal(type, corestring_lwc_file)) {
		box->type = BOX_INLINE_BLOCK;

	} else if (dom_string_caseless_lwc_isequal(type,
			corestring_lwc_hidden)) {
		/* no box for hidden inputs */
		box->type = BOX_NONE;

	} else if ((dom_string_caseless_lwc_isequal(type,
				corestring_lwc_checkbox) ||
			dom_string_caseless_lwc_isequal(type,
				corestring_lwc_radio))) {

	} else if (dom_string_caseless_lwc_isequal(type,
				corestring_lwc_submit) ||
			dom_string_caseless_lwc_isequal(type,
				corestring_lwc_reset) ||
			dom_string_caseless_lwc_isequal(type,
				corestring_lwc_button)) {
		struct box *inline_container, *inline_box;

		if (box_button(n, content, box, 0) == false)
			goto no_memory;

		inline_container = box_create(NULL, 0, false, 0, 0, 0, 0,
				content->bctx);
		if (inline_container == NULL)
			goto no_memory;

		inline_container->type = BOX_INLINE_CONTAINER;

		inline_box = box_create(NULL, box->style, false, 0, 0,
				box->title, 0, content->bctx);
		if (inline_box == NULL)
			goto no_memory;

		inline_box->type = BOX_TEXT;

		if (box->gadget->value != NULL)
			inline_box->text = talloc_strdup(content->bctx,
					box->gadget->value);
		else if (box->gadget->type == GADGET_SUBMIT)
			inline_box->text = talloc_strdup(content->bctx,
					messages_get("Form_Submit"));
		else if (box->gadget->type == GADGET_RESET)
			inline_box->text = talloc_strdup(content->bctx,
					messages_get("Form_Reset"));
		else
			inline_box->text = talloc_strdup(content->bctx,
							 "Button");

		if (inline_box->text == NULL)
			goto no_memory;

		inline_box->length = strlen(inline_box->text);

		box_add_child(inline_container, inline_box);

		box_add_child(box, inline_container);

	} else if (dom_string_caseless_lwc_isequal(type,
						   corestring_lwc_image)) {
		gadget->type = GADGET_IMAGE;

		if (box->style &&
		    ns_computed_display(box->style,
				box_is_root(n)) != CSS_DISPLAY_NONE &&
		    nsoption_bool(foreground_images) == true) {
			dom_string *s;

			err = dom_element_get_attribute(n, corestring_dom_src, &s);
			if (err == DOM_NO_ERR && s != NULL) {
				error = nsurl_join(content->base_url,
						dom_string_data(s), &url);
				dom_string_unref(s);
				if (error != NSERROR_OK)
					goto no_memory;

				/* if url is equivalent to the parent's url,
				 * we've got infinite inclusion. stop it here
				 */
				if (nsurl_compare(url, content->base_url,
						NSURL_COMPLETE) == false) {
					if (!html_fetch_object(content,
							       url,
							       box,
							       image_types,
							       false)) {
						nsurl_unref(url);
						goto no_memory;
					}
				}
				nsurl_unref(url);
			}
		}
	} else {
		/* unhandled type the default is "text" */
		if (box_input_text(content, box, n) == false)
			goto no_memory;
	}

	dom_string_unref(type);

	*convert_children = false;

	return true;

no_memory:
	dom_string_unref(type);

	return false;
}


/**
 * Noscript element
 */
static bool
box_noscript(dom_node *n,
	     html_content *content,
	     struct box *box,
	     bool *convert_children)
{
	/* If scripting is enabled, do not display the contents of noscript */
	if (content->enable_scripting) {
		*convert_children = false;
	}

	return true;
}


/**
 * Generic embedded object [13.3].
 */
static bool
box_object(dom_node *n,
	   html_content *content,
	   struct box *box,
	   bool *convert_children)
{
	struct object_params *params;
	struct object_param *param;
	dom_string *codebase, *classid, *data;
	dom_node *c;
	dom_exception err;

	if (box->style &&
	    ns_computed_display(box->style, box_is_root(n)) == CSS_DISPLAY_NONE)
		return true;

	if (box_get_attribute(n, "usemap", content->bctx, &box->usemap) ==
			false)
		return false;
	if (box->usemap && box->usemap[0] == '#')
		box->usemap++;

	params = talloc(content->bctx, struct object_params);
	if (params == NULL)
		return false;

	talloc_set_destructor(params, box_object_talloc_destructor);

	params->data = NULL;
	params->type = NULL;
	params->codetype = NULL;
	params->codebase = NULL;
	params->classid = NULL;
	params->params = NULL;

	/* codebase, classid, and data are URLs
	 * (codebase is the base for the other two) */
	err = dom_element_get_attribute(n, corestring_dom_codebase, &codebase);
	if (err == DOM_NO_ERR && codebase != NULL) {
		if (box_extract_link(content, codebase,	content->base_url,
				&params->codebase) == false) {
			dom_string_unref(codebase);
			return false;
		}
		dom_string_unref(codebase);
	}
	if (params->codebase == NULL)
		params->codebase = nsurl_ref(content->base_url);

	err = dom_element_get_attribute(n, corestring_dom_classid, &classid);
	if (err == DOM_NO_ERR && classid != NULL) {
		if (box_extract_link(content, classid,
				params->codebase, &params->classid) == false) {
			dom_string_unref(classid);
			return false;
		}
		dom_string_unref(classid);
	}

	err = dom_element_get_attribute(n, corestring_dom_data, &data);
	if (err == DOM_NO_ERR && data != NULL) {
		if (box_extract_link(content, data,
				params->codebase, &params->data) == false) {
			dom_string_unref(data);
			return false;
		}
		dom_string_unref(data);
	}

	if (params->classid == NULL && params->data == NULL)
		/* nothing to embed; ignore */
		return true;

	/* Don't include ourself */
	if (params->classid != NULL && nsurl_compare(content->base_url,
			params->classid, NSURL_COMPLETE))
		return true;

	if (params->data != NULL && nsurl_compare(content->base_url,
			params->data, NSURL_COMPLETE))
		return true;

	/* codetype and type are MIME types */
	if (box_get_attribute(n, "codetype", params,
			&params->codetype) == false)
		return false;
	if (box_get_attribute(n, "type", params, &params->type) == false)
		return false;

	/* classid && !data => classid is used (consult codetype)
	 * (classid || !classid) && data => data is used (consult type)
	 * !classid && !data => invalid; ignored */

	if (params->classid != NULL && params->data == NULL &&
			params->codetype != NULL) {
		lwc_string *icodetype;
		lwc_error lerror;

		lerror = lwc_intern_string(params->codetype,
				strlen(params->codetype), &icodetype);
		if (lerror != lwc_error_ok)
			return false;

		if (content_factory_type_from_mime_type(icodetype) ==
				CONTENT_NONE) {
			/* can't handle this MIME type */
			lwc_string_unref(icodetype);
			return true;
		}

		lwc_string_unref(icodetype);
	}

	if (params->data != NULL && params->type != NULL) {
		lwc_string *itype;
		lwc_error lerror;

		lerror = lwc_intern_string(params->type, strlen(params->type),
				&itype);
		if (lerror != lwc_error_ok)
			return false;

		if (content_factory_type_from_mime_type(itype) ==
				CONTENT_NONE) {
			/* can't handle this MIME type */
			lwc_string_unref(itype);
			return true;
		}

		lwc_string_unref(itype);
	}

	/* add parameters to linked list */
	err = dom_node_get_first_child(n, &c);
	if (err != DOM_NO_ERR)
		return false;

	while (c != NULL) {
		dom_node *next;
		dom_node_type type;

		err = dom_node_get_node_type(c, &type);
		if (err != DOM_NO_ERR) {
			dom_node_unref(c);
			return false;
		}

		if (type == DOM_ELEMENT_NODE) {
			dom_string *name;

			err = dom_node_get_node_name(c, &name);
			if (err != DOM_NO_ERR) {
				dom_node_unref(c);
				return false;
			}

			if (!dom_string_caseless_lwc_isequal(name,
					corestring_lwc_param)) {
				/* The first non-param child is the start of
				 * the alt html. Therefore, we should break
				 * out of this loop. */
				dom_string_unref(name);
				dom_node_unref(c);
				break;
			}
			dom_string_unref(name);

			param = talloc(params, struct object_param);
			if (param == NULL) {
				dom_node_unref(c);
				return false;
			}
			param->name = NULL;
			param->value = NULL;
			param->type = NULL;
			param->valuetype = NULL;
			param->next = NULL;

			if (box_get_attribute(c, "name", param,
					&param->name) == false) {
				dom_node_unref(c);
				return false;
			}

			if (box_get_attribute(c, "value", param,
					&param->value) == false) {
				dom_node_unref(c);
				return false;
			}

			if (box_get_attribute(c, "type", param,
					&param->type) == false) {
				dom_node_unref(c);
				return false;
			}

			if (box_get_attribute(c, "valuetype", param,
					&param->valuetype) == false) {
				dom_node_unref(c);
				return false;
			}

			if (param->valuetype == NULL) {
				param->valuetype = talloc_strdup(param, "data");
				if (param->valuetype == NULL) {
					dom_node_unref(c);
					return false;
				}
			}

			param->next = params->params;
			params->params = param;
		}

		err = dom_node_get_next_sibling(c, &next);
		if (err != DOM_NO_ERR) {
			dom_node_unref(c);
			return false;
		}

		dom_node_unref(c);
		c = next;
	}

	box->object_params = params;

	/* start fetch (MIME type is ok or not specified) */
	box->flags |= IS_REPLACED;
	if (!html_fetch_object(content,
			       params->data ? params->data : params->classid,
			       box,
			       CONTENT_ANY,
			       false))
		return false;

	*convert_children = false;
	return true;
}


/**
 * Preformatted text [9.3.4].
 */
static bool
box_pre(dom_node *n,
	html_content *content,
	struct box *box,
	bool *convert_children)
{
	box->flags |= PRE_STRIP;
	return true;
}


/**
 * Option selector [17.6].
 */
static bool
box_select(dom_node *n,
	   html_content *content,
	   struct box *box,
	   bool *convert_children)
{
	struct box *inline_container;
	struct box *inline_box;
	struct form_control *gadget;
	dom_node *c, *c2;
	dom_node *next, *next2;
	dom_exception err;

	gadget = html_forms_get_control_for_node(content->forms, n);
	if (gadget == NULL)
		return false;

	gadget->html = content;
	err = dom_node_get_first_child(n, &c);
	if (err != DOM_NO_ERR) {
		form_free_control(gadget);
		return false;
	}

	while (c != NULL) {
		dom_string *name;

		err = dom_node_get_node_name(c, &name);
		if (err != DOM_NO_ERR) {
			dom_node_unref(c);
			form_free_control(gadget);
			return false;
		}

		if (dom_string_caseless_lwc_isequal(name,
				corestring_lwc_option)) {
			dom_string_unref(name);

			if (box_select_add_option(gadget, c) == false) {
				dom_node_unref(c);
				form_free_control(gadget);
				return false;
			}
		} else if (dom_string_caseless_lwc_isequal(name,
				corestring_lwc_optgroup)) {
			dom_string_unref(name);

			err = dom_node_get_first_child(c, &c2);
			if (err != DOM_NO_ERR) {
				dom_node_unref(c);
				form_free_control(gadget);
				return false;
			}

			while (c2 != NULL) {
				dom_string *c2_name;

				err = dom_node_get_node_name(c2, &c2_name);
				if (err != DOM_NO_ERR) {
					dom_node_unref(c2);
					dom_node_unref(c);
					form_free_control(gadget);
					return false;
				}

				if (dom_string_caseless_lwc_isequal(c2_name,
						corestring_lwc_option)) {
					dom_string_unref(c2_name);

					if (box_select_add_option(gadget,
							c2) == false) {
						dom_node_unref(c2);
						dom_node_unref(c);
						form_free_control(gadget);
						return false;
					}
				} else {
					dom_string_unref(c2_name);
				}

				err = dom_node_get_next_sibling(c2, &next2);
				if (err != DOM_NO_ERR) {
					dom_node_unref(c2);
					dom_node_unref(c);
					form_free_control(gadget);
					return false;
				}

				dom_node_unref(c2);
				c2 = next2;
			}
		} else {
			dom_string_unref(name);
		}

		err = dom_node_get_next_sibling(c, &next);
		if (err != DOM_NO_ERR) {
			dom_node_unref(c);
			form_free_control(gadget);
			return false;
		}

		dom_node_unref(c);
		c = next;
	}

	if (gadget->data.select.num_items == 0) {
		/* no options: ignore entire select */
		form_free_control(gadget);
		return true;
	}

	box->type = BOX_INLINE_BLOCK;
	box->gadget = gadget;
	box->flags |= IS_REPLACED;
	gadget->box = box;

	inline_container = box_create(NULL, 0, false, 0, 0, 0, 0, content->bctx);
	if (inline_container == NULL)
		goto no_memory;
	inline_container->type = BOX_INLINE_CONTAINER;
	inline_box = box_create(NULL, box->style, false, 0, 0, box->title, 0,
			content->bctx);
	if (inline_box == NULL)
		goto no_memory;
	inline_box->type = BOX_TEXT;
	box_add_child(inline_container, inline_box);
	box_add_child(box, inline_container);

	if (gadget->data.select.multiple == false &&
			gadget->data.select.num_selected == 0) {
		gadget->data.select.current = gadget->data.select.items;
		gadget->data.select.current->initial_selected =
			gadget->data.select.current->selected = true;
		gadget->data.select.num_selected = 1;
		dom_html_option_element_set_selected(
				gadget->data.select.current->node, true);
	}

	if (gadget->data.select.num_selected == 0)
		inline_box->text = talloc_strdup(content->bctx,
				messages_get("Form_None"));
	else if (gadget->data.select.num_selected == 1)
		inline_box->text = talloc_strdup(content->bctx,
				gadget->data.select.current->text);
	else
		inline_box->text = talloc_strdup(content->bctx,
				messages_get("Form_Many"));
	if (inline_box->text == NULL)
		goto no_memory;

	inline_box->length = strlen(inline_box->text);

	*convert_children = false;
	return true;

no_memory:
	return false;
}


/**
 * Multi-line text field [17.7].
 */
static bool box_textarea(dom_node *n,
			html_content *content,
			struct box *box,
			bool *convert_children)
{
	/* Get the form_control for the DOM node */
	box->gadget = html_forms_get_control_for_node(content->forms, n);
	if (box->gadget == NULL)
		return false;

	box->flags |= IS_REPLACED;
	box->gadget->html = content;
	box->gadget->box = box;

	if (!box_input_text(content, box, n))
		return false;

	*convert_children = false;
	return true;
}


/**
 * \}
 */


/* exported interface documented in html/box_special.h */
bool
convert_special_elements(dom_node *node,
			 html_content *content,
			 struct box *box,
			 bool *convert_children)
{
	dom_exception exc;
	dom_html_element_type tag_type;
	bool res;

	exc = dom_html_element_get_tag_type(node, &tag_type);
	if (exc != DOM_NO_ERR) {
		tag_type = DOM_HTML_ELEMENT_TYPE__UNKNOWN;
	}

	switch (tag_type) {
	case DOM_HTML_ELEMENT_TYPE_A:
		res =  box_a(node, content, box, convert_children);
		break;

	case DOM_HTML_ELEMENT_TYPE_BODY:
		res = box_body(node, content, box, convert_children);
		break;

	case DOM_HTML_ELEMENT_TYPE_BR:
		res = box_br(node, content, box, convert_children);
		break;

	case DOM_HTML_ELEMENT_TYPE_BUTTON:
		res = box_button(node, content, box, convert_children);
		break;

	case DOM_HTML_ELEMENT_TYPE_CANVAS:
		res = box_canvas(node, content, box, convert_children);
		break;

	case DOM_HTML_ELEMENT_TYPE_EMBED:
		res = box_embed(node, content, box, convert_children);
		break;

	case DOM_HTML_ELEMENT_TYPE_FRAMESET:
		res = box_frameset(node, content, box, convert_children);
		break;

	case DOM_HTML_ELEMENT_TYPE_IFRAME:
		res = box_iframe(node, content, box, convert_children);
		break;

	case DOM_HTML_ELEMENT_TYPE_IMG:
		res = box_image(node, content, box, convert_children);
		break;

	case DOM_HTML_ELEMENT_TYPE_INPUT:
		res = box_input(node, content, box, convert_children);
		break;

	case DOM_HTML_ELEMENT_TYPE_NOSCRIPT:
		res = box_noscript(node, content, box, convert_children);
		break;

	case DOM_HTML_ELEMENT_TYPE_OBJECT:
		res = box_object(node, content, box, convert_children);
		break;

	case DOM_HTML_ELEMENT_TYPE_PRE:
		res = box_pre(node, content, box, convert_children);
		break;

	case DOM_HTML_ELEMENT_TYPE_SELECT:
		res = box_select(node, content, box, convert_children);
		break;

	case DOM_HTML_ELEMENT_TYPE_TEXTAREA:
		res = box_textarea(node, content, box, convert_children);
		break;

	default:
		res = true;
	}

	return res;
}







netsurf-vince/pdf/content/handlers/html/box_special.h

/*
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * HTML Box tree construction special element conversion interface.
 */

#ifndef NETSURF_HTML_BOX_SPECIAL_H
#define NETSURF_HTML_BOX_SPECIAL_H


/**
 * call an elements special conversion handler
 *
 * \return true if box construction should continue else false on error.
 */
bool convert_special_elements(dom_node *node, html_content *content, struct box *box, bool *convert_children);

#endif







netsurf-vince/pdf/content/handlers/html/box_textarea.c

/*
 * Copyright 2013 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Box tree treeview box replacement (implementation).
 */

#include <string.h>
#include <dom/dom.h>

#include "utils/config.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "netsurf/keypress.h"
#include "netsurf/misc.h"
#include "desktop/textarea.h"

#include "html/private.h"
#include "html/interaction.h"
#include "html/box.h"
#include "html/box_inspect.h"
#include "html/box_textarea.h"
#include "html/font.h"
#include "html/form_internal.h"


nserror box_textarea_keypress(html_content *html, struct box *box, uint32_t key)
{
	struct form_control *gadget = box->gadget;
	struct textarea *ta = gadget->data.text.ta;
	struct form* form = box->gadget->form;
	struct content *c = (struct content *)html;
	nserror res = NSERROR_OK;

	assert(ta != NULL);

	if (gadget->type == GADGET_TEXTAREA) {
		if (textarea_keypress(ta, key)) {
			return NSERROR_OK;
		} else {
			return NSERROR_INVALID;
		}
	}

	/* non textarea input */
	switch (key) {
	case NS_KEY_NL:
	case NS_KEY_CR:
		if (form) {
			res = form_submit(content_get_url(c),
					  html->bw,
					  form,
					  NULL);
		}
		break;

	case NS_KEY_TAB:
		{
			struct form_control *next_input;
			/* Find next text entry field that is actually
			 * displayed (i.e. has an associated box) */
			for (next_input = gadget->next;
			     next_input &&
				     ((next_input->type != GADGET_TEXTBOX &&
				       next_input->type != GADGET_TEXTAREA &&
				       next_input->type != GADGET_PASSWORD) ||
				      !next_input->box);
			     next_input = next_input->next)
				;

			if (next_input != NULL) {
				textarea_set_caret(ta, -1);
				textarea_set_caret(next_input->data.text.ta, 0);
			}
		}
		break;

	case NS_KEY_SHIFT_TAB:
		{
			struct form_control *prev_input;
			/* Find previous text entry field that is actually
			 * displayed (i.e. has an associated box) */
			for (prev_input = gadget->prev;
			     prev_input &&
				     ((prev_input->type != GADGET_TEXTBOX &&
				       prev_input->type != GADGET_TEXTAREA &&
				       prev_input->type != GADGET_PASSWORD) ||
				      !prev_input->box);
			     prev_input = prev_input->prev)
				;

			if (prev_input != NULL) {
				textarea_set_caret(ta, -1);
				textarea_set_caret(prev_input->data.text.ta, 0);
			}
		}
		break;

	default:
		/* Pass to textarea widget */
		if (!textarea_keypress(ta, key)) {
			res = NSERROR_INVALID;
		}
		break;
	}

	return res;
}


/**
 * Callback for html form textareas.
 */
static void box_textarea_callback(void *data, struct textarea_msg *msg)
{
	struct form_textarea_data *d = data;
	struct form_control *gadget = d->gadget;
	struct html_content *html = d->gadget->html;
	struct box *box = gadget->box;

	switch (msg->type) {
	case TEXTAREA_MSG_DRAG_REPORT:
		if (msg->data.drag == TEXTAREA_DRAG_NONE) {
			/* Textarea drag finished */
			html_drag_type drag_type = HTML_DRAG_NONE;
			union html_drag_owner drag_owner;
			drag_owner.no_owner = true;

			html_set_drag_type(html, drag_type, drag_owner,
					NULL);
		} else {
			/* Textarea drag started */
			struct rect rect = {
				.x0 = INT_MIN,
				.y0 = INT_MIN,
				.x1 = INT_MAX,
				.y1 = INT_MAX
			};
			union html_drag_owner drag_owner;
			drag_owner.textarea = box;

			switch (msg->data.drag) {
			case TEXTAREA_DRAG_SCROLLBAR:
				html_set_drag_type(html,
						   HTML_DRAG_TEXTAREA_SCROLLBAR,
						   drag_owner,
						   &rect);
				break;

			case TEXTAREA_DRAG_SELECTION:
				html_set_drag_type(html,
						   HTML_DRAG_TEXTAREA_SELECTION,
						   drag_owner,
						   &rect);
				break;

			default:
				NSLOG(netsurf, INFO,
				      "Drag type %d not handled.",
				      msg->data.drag);
				/* This is a logic faliure in the
				 * front end code so abort.
				 */
				assert(0);
				break;
			}
		}
		break;

	case TEXTAREA_MSG_REDRAW_REQUEST:
	{
		/* Request redraw of the required textarea rectangle */
		int x, y;

		if (html->reflowing == true) {
			/* Can't redraw during layout, and it will
			 * be redrawn after layout anyway. */
			break;
		}

		box_coords(box, &x, &y);

		content__request_redraw((struct content *)html,
				x + msg->data.redraw.x0,
				y + msg->data.redraw.y0,
				msg->data.redraw.x1 - msg->data.redraw.x0,
				msg->data.redraw.y1 - msg->data.redraw.y0);
	}
		break;

	case TEXTAREA_MSG_SELECTION_REPORT:
		if (msg->data.selection.have_selection) {
			/* Textarea now has a selection */
			union html_selection_owner sel_owner;
			sel_owner.textarea = box;

			html_set_selection(html, HTML_SELECTION_TEXTAREA,
					sel_owner,
					msg->data.selection.read_only);
		} else {
			/* The textarea now has no selection */
			union html_selection_owner sel_owner;
			sel_owner.none = true;

			html_set_selection(html, HTML_SELECTION_NONE,
					sel_owner, true);
		}
		break;

	case TEXTAREA_MSG_CARET_UPDATE:
		if (html->bw == NULL)
			break;

		if (msg->data.caret.type == TEXTAREA_CARET_HIDE) {
			union html_focus_owner focus_owner;
			focus_owner.textarea = box;
			html_set_focus(html, HTML_FOCUS_TEXTAREA,
					focus_owner, true, 0, 0, 0, NULL);
		} else {
			union html_focus_owner focus_owner;
			focus_owner.textarea = box;
			html_set_focus(html, HTML_FOCUS_TEXTAREA,
					focus_owner, false,
					msg->data.caret.pos.x,
					msg->data.caret.pos.y,
					msg->data.caret.pos.height,
					msg->data.caret.pos.clip);
		}
		break;

	case TEXTAREA_MSG_TEXT_MODIFIED:
		form_gadget_update_value(gadget,
					 strndup(msg->data.modified.text,
						 msg->data.modified.len));
		break;
	}
}


/* Exported interface, documented in box_textarea.h */
bool box_textarea_create_textarea(html_content *html,
		struct box *box, struct dom_node *node)
{
	dom_string *dom_text = NULL;
	dom_exception err;
	textarea_setup ta_setup;
	textarea_flags ta_flags;
	plot_font_style_t fstyle = {
		.family = PLOT_FONT_FAMILY_SANS_SERIF,
		.size = 10 * PLOT_STYLE_SCALE,
		.weight = 400,
		.flags = FONTF_NONE,
		.background = 0,
		.foreground = 0,
	};
	bool read_only = false;
	bool disabled = false;
	struct form_control *gadget = box->gadget;
	const char *text;

	assert(gadget != NULL);
	assert(gadget->type == GADGET_TEXTAREA ||
			gadget->type == GADGET_TEXTBOX ||
			gadget->type == GADGET_PASSWORD);

	if (gadget->type == GADGET_TEXTAREA) {
		dom_html_text_area_element *textarea =
				(dom_html_text_area_element *) node;
		ta_flags = TEXTAREA_MULTILINE;

		err = dom_html_text_area_element_get_read_only(
				textarea, &read_only);
		if (err != DOM_NO_ERR)
			return false;

		err = dom_html_text_area_element_get_disabled(
				textarea, &disabled);
		if (err != DOM_NO_ERR)
			return false;

		/* Get the textarea's initial content */
		err = dom_html_text_area_element_get_value(textarea, &dom_text);
		if (err != DOM_NO_ERR)
			return false;

	} else {
		dom_html_input_element *input = (dom_html_input_element *) node;

		err = dom_html_input_element_get_read_only(
				input, &read_only);
		if (err != DOM_NO_ERR)
			return false;

		err = dom_html_input_element_get_disabled(
				input, &disabled);
		if (err != DOM_NO_ERR)
			return false;

		if (gadget->type == GADGET_PASSWORD)
			ta_flags = TEXTAREA_PASSWORD;
		else
			ta_flags = TEXTAREA_DEFAULT;

		/* Get initial text */
		err = dom_html_input_element_get_value(input, &dom_text);
		if (err != DOM_NO_ERR)
			return false;
	}

	if (dom_text != NULL) {
		text = dom_string_data(dom_text);
	} else {
		/* No initial text, or failed reading it;
		 * use a blank string */
		text = "";
	}

	if (read_only || disabled)
		ta_flags |= TEXTAREA_READONLY;

	gadget->data.text.data.gadget = gadget;

	/* Reset to correct values by layout */
	ta_setup.width = 200;
	ta_setup.height = 20;
	ta_setup.pad_top = 4;
	ta_setup.pad_right = 4;
	ta_setup.pad_bottom = 4;
	ta_setup.pad_left = 4;

	/* Set remaining data */
	ta_setup.border_width = 0;
	ta_setup.border_col = 0x000000;
	ta_setup.text = fstyle;
	ta_setup.text.background = NS_TRANSPARENT;
	/* Make selected text either black or white, as gives greatest contrast
	 * with background colour. */
	ta_setup.selected_bg = fstyle.foreground;
	ta_setup.selected_text = colour_to_bw_furthest(ta_setup.selected_bg);

	/* Hand reference to dom text over to gadget */
	gadget->data.text.initial = dom_text;

	gadget->data.text.ta = textarea_create(ta_flags, &ta_setup,
			box_textarea_callback, &gadget->data.text.data);

	if (gadget->data.text.ta == NULL) {
		return false;
	}

	if (!textarea_set_text(gadget->data.text.ta, text))
		return false;

	return true;
}







netsurf-vince/pdf/content/handlers/html/box_textarea.h

/*
 * Copyright 2013 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Box tree treeview box replacement (interface).
 */

#ifndef NETSURF_HTML_BOX_TEXTAREA_H
#define NETSURF_HTML_BOX_TEXTAREA_H

struct dom_node;
struct html_content;
struct box;

/**
 * Create textarea widget for a form element
 *
 * \param html    html content object
 * \param box     box with gadget to be given textarea widget
 * \param node    DOM node for form element
 */
bool box_textarea_create_textarea(struct html_content *html,
		struct box *box, struct dom_node *node);


/**
 * Handle form textarea keypress input
 *
 * \param html    html content object
 * \param box     box with textarea widget
 * \param key     keypress
 * \return NSERROR_OK iff keypress handled
 */
nserror box_textarea_keypress(struct html_content *html, struct box *box, uint32_t key);

#endif
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/*
 * Copyright 2013 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Processing for html content css operations.
 */

#include "utils/config.h"

#include <assert.h>
#include <ctype.h>
#include <stdint.h>
#include <string.h>
#include <strings.h>
#include <stdlib.h>

#include "utils/nsoption.h"
#include "utils/corestrings.h"
#include "utils/log.h"
#include "netsurf/misc.h"
#include "netsurf/content.h"
#include "content/hlcache.h"
#include "css/css.h"
#include "desktop/gui_internal.h"

#include "html/html.h"
#include "html/private.h"
#include "html/css.h"

static nsurl *html_default_stylesheet_url;
static nsurl *html_adblock_stylesheet_url;
static nsurl *html_quirks_stylesheet_url;
static nsurl *html_user_stylesheet_url;

/**
 * Convert css error to netsurf error.
 */
static nserror css_error_to_nserror(css_error error)
{
	switch (error) {
	case CSS_OK:
		return NSERROR_OK;

	case CSS_NOMEM:
		return NSERROR_NOMEM;

	case CSS_BADPARM:
		return NSERROR_BAD_PARAMETER;

	case CSS_INVALID:
		return NSERROR_INVALID;

	case CSS_FILENOTFOUND:
		return NSERROR_NOT_FOUND;

	case CSS_NEEDDATA:
		return NSERROR_NEED_DATA;

	case CSS_BADCHARSET:
		return NSERROR_BAD_ENCODING;

	case CSS_EOF:
	case CSS_IMPORTS_PENDING:
	case CSS_PROPERTY_NOT_SET:
	default:
		break;
	}
	return NSERROR_CSS;
}


/**
 * Callback for fetchcache() for stylesheets.
 */
static nserror
html_convert_css_callback(hlcache_handle *css,
			  const hlcache_event *event,
			  void *pw)
{
	html_content *parent = pw;
	unsigned int i;
	struct html_stylesheet *s;

	/* Find sheet */
	for (i = 0, s = parent->stylesheets;
	     i != parent->stylesheet_count;
	     i++, s++) {
		if (s->sheet == css)
			break;
	}

	assert(i != parent->stylesheet_count);

	switch (event->type) {

	case CONTENT_MSG_DONE:
		NSLOG(netsurf, INFO, "done stylesheet slot %d '%s'", i,
		      nsurl_access(hlcache_handle_get_url(css)));
		parent->base.active--;
		NSLOG(netsurf, INFO, "%d fetches active", parent->base.active);
		break;

	case CONTENT_MSG_ERROR:
		NSLOG(netsurf, INFO, "stylesheet %s failed: %s",
		      nsurl_access(hlcache_handle_get_url(css)),
		      event->data.errordata.errormsg);

		hlcache_handle_release(css);
		s->sheet = NULL;
		parent->base.active--;
		NSLOG(netsurf, INFO, "%d fetches active", parent->base.active);
		break;

	case CONTENT_MSG_POINTER:
		/* Really don't want this to continue after the switch */
		return NSERROR_OK;

	default:
		break;
	}

	if (html_can_begin_conversion(parent)) {
		html_begin_conversion(parent);
	}

	return NSERROR_OK;
}


static nserror
html_stylesheet_from_domnode(html_content *c,
			     dom_node *node,
			     hlcache_handle **sheet)
{
	hlcache_child_context child;
	dom_string *style;
	nsurl *url;
	dom_exception exc;
	nserror error;
	uint32_t key;
	char urlbuf[64];

	child.charset = c->encoding;
	child.quirks = c->base.quirks;

	exc = dom_node_get_text_content(node, &style);
	if ((exc != DOM_NO_ERR) || (style == NULL)) {
		NSLOG(netsurf, INFO, "No text content");
		return NSERROR_OK;
	}

	error = html_css_fetcher_add_item(style, c->base_url, &key);
	if (error != NSERROR_OK) {
		dom_string_unref(style);
		return error;
	}

	dom_string_unref(style);

	snprintf(urlbuf, sizeof(urlbuf), "x-ns-css:%u", key);

	error = nsurl_create(urlbuf, &url);
	if (error != NSERROR_OK) {
		return error;
	}

	error = hlcache_handle_retrieve(url, 0,
			content_get_url(&c->base), NULL,
			html_convert_css_callback, c, &child, CONTENT_CSS,
			sheet);
	if (error != NSERROR_OK) {
		nsurl_unref(url);
		return error;
	}

	nsurl_unref(url);

	c->base.active++;
	NSLOG(netsurf, INFO, "%d fetches active", c->base.active);

	return NSERROR_OK;
}


/**
 * Process an inline stylesheet in the document.
 *
 * \param  c      content structure
 * \param  style  xml node of style element
 * \return  true on success, false if an error occurred
 */
static struct html_stylesheet *
html_create_style_element(html_content *c, dom_node *style)
{
	dom_string *val;
	dom_exception exc;
	struct html_stylesheet *stylesheets;

	/* type='text/css', or not present (invalid but common) */
	exc = dom_element_get_attribute(style, corestring_dom_type, &val);
	if (exc == DOM_NO_ERR && val != NULL) {
		if (!dom_string_caseless_lwc_isequal(val,
				corestring_lwc_text_css)) {
			dom_string_unref(val);
			return NULL;
		}
		dom_string_unref(val);
	}

	/* media contains 'screen' or 'all' or not present */
	exc = dom_element_get_attribute(style, corestring_dom_media, &val);
	if (exc == DOM_NO_ERR && val != NULL) {
		if (strcasestr(dom_string_data(val), "screen") == NULL &&
				strcasestr(dom_string_data(val),
						"all") == NULL) {
			dom_string_unref(val);
			return NULL;
		}
		dom_string_unref(val);
	}

	/* Extend array */
	stylesheets = realloc(c->stylesheets,
			      sizeof(struct html_stylesheet) *
			      (c->stylesheet_count + 1));
	if (stylesheets == NULL) {

		content_broadcast_error(&c->base, NSERROR_NOMEM, NULL);
		return false;

	}
	c->stylesheets = stylesheets;

	c->stylesheets[c->stylesheet_count].node = dom_node_ref(style);
	c->stylesheets[c->stylesheet_count].sheet = NULL;
	c->stylesheets[c->stylesheet_count].modified = false;
	c->stylesheets[c->stylesheet_count].unused = false;
	c->stylesheet_count++;

	return c->stylesheets + (c->stylesheet_count - 1);
}


static bool
html_css_process_modified_style(html_content *c, struct html_stylesheet *s)
{
	hlcache_handle *sheet = NULL;
	nserror error;

	error = html_stylesheet_from_domnode(c, s->node, &sheet);
	if (error != NSERROR_OK) {
		NSLOG(netsurf, INFO, "Failed to update sheet");
		content_broadcast_error(&c->base, error, NULL);
		return false;
	}

	if (sheet != NULL) {
		NSLOG(netsurf, INFO, "Updating sheet %p with %p", s->sheet,
		      sheet);

		if (s->sheet != NULL) {
			switch (content_get_status(s->sheet)) {
			case CONTENT_STATUS_DONE:
				break;
			default:
				hlcache_handle_abort(s->sheet);
				c->base.active--;
				NSLOG(netsurf, INFO, "%d fetches active",
				      c->base.active);
			}
			hlcache_handle_release(s->sheet);
		}
		s->sheet = sheet;
	}

	s->modified = false;

	return true;
}


/**
 * process a stylesheet that has been modified.
 */
static void html_css_process_modified_styles(void *pw)
{
	html_content *c = pw;
	struct html_stylesheet *s;
	unsigned int i;
	bool all_done = true;

	for (i = 0, s = c->stylesheets; i != c->stylesheet_count; i++, s++) {
		if (c->stylesheets[i].modified) {
			all_done &= html_css_process_modified_style(c, s);
		}
	}

	/* If we failed to process any sheet, schedule a retry */
	if (all_done == false) {
		guit->misc->schedule(1000, html_css_process_modified_styles, c);
	}
}


/* exported function documented in html/css.h */
bool html_css_update_style(html_content *c, dom_node *style)
{
	unsigned int i;
	struct html_stylesheet *s;

	/* Find sheet */
	for (i = 0, s = c->stylesheets;	i != c->stylesheet_count; i++, s++) {
		if (s->node == style)
			break;
	}
	if (i == c->stylesheet_count) {
		s = html_create_style_element(c, style);
	}
	if (s == NULL) {
		NSLOG(netsurf, INFO,
		      "Could not find or create inline stylesheet for %p",
		      style);
		return false;
	}

	s->modified = true;

	guit->misc->schedule(0, html_css_process_modified_styles, c);

	return true;
}


/* exported function documented in html/css.h */
bool html_css_process_style(html_content *c, dom_node *node)
{
	unsigned int i;
	dom_string *val;
	dom_exception exc;
	struct html_stylesheet *s;

	/* Find sheet */
	for (i = 0, s = c->stylesheets;	i != c->stylesheet_count; i++, s++) {
		if (s->node == node)
			break;
	}

		/* Should already exist */
	if (i == c->stylesheet_count) {
		return false;
	}

	exc = dom_element_get_attribute(node, corestring_dom_media, &val);
	if (exc == DOM_NO_ERR && val != NULL) {
		if (strcasestr(dom_string_data(val), "screen") == NULL &&
				strcasestr(dom_string_data(val),
						"all") == NULL) {
			s->unused = true;
		}
		dom_string_unref(val);
	}

	return true;
}


/* exported function documented in html/css.h */
bool html_css_process_link(html_content *htmlc, dom_node *node)
{
	dom_string *rel, *type_attr, *media, *href;
	struct html_stylesheet *stylesheets;
	nsurl *joined;
	dom_exception exc;
	nserror ns_error;
	hlcache_child_context child;

	/* rel=<space separated list, including 'stylesheet'> */
	exc = dom_element_get_attribute(node, corestring_dom_rel, &rel);
	if (exc != DOM_NO_ERR || rel == NULL)
		return true;

	if (strcasestr(dom_string_data(rel), "stylesheet") == 0) {
		dom_string_unref(rel);
		return true;
	} else if (strcasestr(dom_string_data(rel), "alternate") != 0) {
		/* Ignore alternate stylesheets */
		dom_string_unref(rel);
		return true;
	}
	dom_string_unref(rel);

	/* type='text/css' or not present */
	exc = dom_element_get_attribute(node, corestring_dom_type, &type_attr);
	if (exc == DOM_NO_ERR && type_attr != NULL) {
		if (!dom_string_caseless_lwc_isequal(type_attr,
				corestring_lwc_text_css)) {
			dom_string_unref(type_attr);
			return true;
		}
		dom_string_unref(type_attr);
	}

	/* media contains 'screen' or 'all' or not present */
	exc = dom_element_get_attribute(node, corestring_dom_media, &media);
	if (exc == DOM_NO_ERR && media != NULL) {
		if (strcasestr(dom_string_data(media), "screen") == NULL &&
		    strcasestr(dom_string_data(media), "all") == NULL) {
			dom_string_unref(media);
			return true;
		}
		dom_string_unref(media);
	}

	/* href='...' */
	exc = dom_element_get_attribute(node, corestring_dom_href, &href);
	if (exc != DOM_NO_ERR || href == NULL)
		return true;

	/* TODO: only the first preferred stylesheets (ie.
	 * those with a title attribute) should be loaded
	 * (see HTML4 14.3) */

	ns_error = nsurl_join(htmlc->base_url, dom_string_data(href), &joined);
	if (ns_error != NSERROR_OK) {
		dom_string_unref(href);
		goto no_memory;
	}
	dom_string_unref(href);

	NSLOG(netsurf, INFO, "linked stylesheet %i '%s'",
	      htmlc->stylesheet_count, nsurl_access(joined));

	/* extend stylesheets array to allow for new sheet */
	stylesheets = realloc(htmlc->stylesheets,
			      sizeof(struct html_stylesheet) *
			      (htmlc->stylesheet_count + 1));
	if (stylesheets == NULL) {
		nsurl_unref(joined);
		ns_error = NSERROR_NOMEM;
		goto no_memory;
	}

	htmlc->stylesheets = stylesheets;
	htmlc->stylesheets[htmlc->stylesheet_count].node = NULL;
	htmlc->stylesheets[htmlc->stylesheet_count].modified = false;
	htmlc->stylesheets[htmlc->stylesheet_count].unused = false;

	/* start fetch */
	child.charset = htmlc->encoding;
	child.quirks = htmlc->base.quirks;

	ns_error = hlcache_handle_retrieve(joined, 0,
			content_get_url(&htmlc->base),
			NULL, html_convert_css_callback,
			htmlc, &child, CONTENT_CSS,
			&htmlc->stylesheets[htmlc->stylesheet_count].sheet);

	nsurl_unref(joined);

	if (ns_error != NSERROR_OK)
		goto no_memory;

	htmlc->stylesheet_count++;

	htmlc->base.active++;
	NSLOG(netsurf, INFO, "%d fetches active", htmlc->base.active);

	return true;

no_memory:
	content_broadcast_error(&htmlc->base, ns_error, NULL);
	return false;
}


/* exported interface documented in html/html.h */
struct html_stylesheet *html_get_stylesheets(hlcache_handle *h, unsigned int *n)
{
	html_content *c = (html_content *) hlcache_handle_get_content(h);

	assert(c != NULL);
	assert(n != NULL);

	*n = c->stylesheet_count;

	return c->stylesheets;
}


/* exported function documented in html/css.h */
bool html_css_saw_insecure_stylesheets(html_content *html)
{
	struct html_stylesheet *s;
	unsigned int i;

	for (i = 0, s = html->stylesheets; i < html->stylesheet_count;
	     i++, s++) {
		if (s->sheet != NULL) {
			if (content_saw_insecure_objects(s->sheet)) {
				return true;
			}
		}
	}

	return false;
}


/* exported function documented in html/css.h */
nserror html_css_free_stylesheets(html_content *html)
{
	unsigned int i;

	guit->misc->schedule(-1, html_css_process_modified_styles, html);

	for (i = 0; i != html->stylesheet_count; i++) {
		if (html->stylesheets[i].sheet != NULL) {
			hlcache_handle_release(html->stylesheets[i].sheet);
		}
		if (html->stylesheets[i].node != NULL) {
			dom_node_unref(html->stylesheets[i].node);
		}
	}
	free(html->stylesheets);

	return NSERROR_OK;
}


/* exported function documented in html/css.h */
nserror html_css_quirks_stylesheets(html_content *c)
{
	nserror ns_error = NSERROR_OK;
	hlcache_child_context child;

	assert(c->stylesheets != NULL);

	if (c->quirks == DOM_DOCUMENT_QUIRKS_MODE_FULL) {
		child.charset = c->encoding;
		child.quirks = c->base.quirks;

		ns_error = hlcache_handle_retrieve(html_quirks_stylesheet_url,
				0, content_get_url(&c->base), NULL,
				html_convert_css_callback, c, &child,
				CONTENT_CSS,
				&c->stylesheets[STYLESHEET_QUIRKS].sheet);
		if (ns_error != NSERROR_OK) {
			return ns_error;
		}

		c->base.active++;
		NSLOG(netsurf, INFO, "%d fetches active", c->base.active);
	}

	return ns_error;
}


/* exported function documented in html/css.h */
nserror html_css_new_stylesheets(html_content *c)
{
	nserror ns_error;
	hlcache_child_context child;

	if (c->stylesheets != NULL) {
		return NSERROR_OK; /* already initialised */
	}

	/* stylesheet 0 is the base style sheet,
	 * stylesheet 1 is the quirks mode style sheet,
	 * stylesheet 2 is the adblocking stylesheet,
	 * stylesheet 3 is the user stylesheet */
	c->stylesheets = calloc(STYLESHEET_START,
			sizeof(struct html_stylesheet));
	if (c->stylesheets == NULL) {
		return NSERROR_NOMEM;
	}

	c->stylesheets[STYLESHEET_BASE].sheet = NULL;
	c->stylesheets[STYLESHEET_QUIRKS].sheet = NULL;
	c->stylesheets[STYLESHEET_ADBLOCK].sheet = NULL;
	c->stylesheets[STYLESHEET_USER].sheet = NULL;
	c->stylesheet_count = STYLESHEET_START;

	child.charset = c->encoding;
	child.quirks = c->base.quirks;

	ns_error = hlcache_handle_retrieve(html_default_stylesheet_url, 0,
			content_get_url(&c->base), NULL,
			html_convert_css_callback, c, &child, CONTENT_CSS,
			&c->stylesheets[STYLESHEET_BASE].sheet);
	if (ns_error != NSERROR_OK) {
		return ns_error;
	}

	c->base.active++;
	NSLOG(netsurf, INFO, "%d fetches active", c->base.active);


	if (nsoption_bool(block_advertisements)) {
		ns_error = hlcache_handle_retrieve(html_adblock_stylesheet_url,
				0, content_get_url(&c->base), NULL,
				html_convert_css_callback,
				c, &child, CONTENT_CSS,
				&c->stylesheets[STYLESHEET_ADBLOCK].sheet);
		if (ns_error != NSERROR_OK) {
			return ns_error;
		}

		c->base.active++;
		NSLOG(netsurf, INFO, "%d fetches active", c->base.active);

	}

	ns_error = hlcache_handle_retrieve(html_user_stylesheet_url, 0,
			content_get_url(&c->base), NULL,
			html_convert_css_callback, c, &child, CONTENT_CSS,
			&c->stylesheets[STYLESHEET_USER].sheet);
	if (ns_error != NSERROR_OK) {
		return ns_error;
	}

	c->base.active++;
	NSLOG(netsurf, INFO, "%d fetches active", c->base.active);

	return ns_error;
}


/* exported function documented in html/css.h */
nserror
html_css_new_selection_context(html_content *c, css_select_ctx **ret_select_ctx)
{
	uint32_t i;
	css_error css_ret;
	css_select_ctx *select_ctx;

	/* check that the base stylesheet loaded; layout fails without it */
	if (c->stylesheets[STYLESHEET_BASE].sheet == NULL) {
		return NSERROR_CSS_BASE;
	}

	/* Create selection context */
	css_ret = css_select_ctx_create(&select_ctx);
	if (css_ret != CSS_OK) {
		return css_error_to_nserror(css_ret);
	}

	/* Add sheets to it */
	for (i = STYLESHEET_BASE; i != c->stylesheet_count; i++) {
		const struct html_stylesheet *hsheet = &c->stylesheets[i];
		css_stylesheet *sheet = NULL;
		css_origin origin = CSS_ORIGIN_AUTHOR;

		/* Filter out stylesheets for non-screen media. */
		/* TODO: We should probably pass the sheet in anyway, and let
		 *       libcss handle the filtering.
		 */
		if (hsheet->unused) {
			continue;
		}

		if (i < STYLESHEET_USER) {
			origin = CSS_ORIGIN_UA;
		} else if (i < STYLESHEET_START) {
			origin = CSS_ORIGIN_USER;
		}

		if (hsheet->sheet != NULL) {
			sheet = nscss_get_stylesheet(hsheet->sheet);
		}

		if (sheet != NULL) {
			/* TODO: Pass the sheet's full media query, instead of
			 *       "screen".
			 */
			css_ret = css_select_ctx_append_sheet(select_ctx,
							      sheet,
							      origin,
							      "screen");
			if (css_ret != CSS_OK) {
				css_select_ctx_destroy(select_ctx);
				return css_error_to_nserror(css_ret);
			}
		}
	}

	/* return new selection context to caller */
	*ret_select_ctx = select_ctx;
	return NSERROR_OK;
}


/* exported function documented in html/css.h */
nserror html_css_init(void)
{
	nserror error;

	error = html_css_fetcher_register();
	if (error != NSERROR_OK)
		return error;

	error = nsurl_create("resource:default.css",
			&html_default_stylesheet_url);
	if (error != NSERROR_OK)
		return error;

	error = nsurl_create("resource:adblock.css",
			&html_adblock_stylesheet_url);
	if (error != NSERROR_OK)
		return error;

	error = nsurl_create("resource:quirks.css",
			&html_quirks_stylesheet_url);
	if (error != NSERROR_OK)
		return error;

	error = nsurl_create("resource:user.css",
			&html_user_stylesheet_url);

	return error;
}


/* exported function documented in html/css.h */
void html_css_fini(void)
{
	if (html_user_stylesheet_url != NULL) {
		nsurl_unref(html_user_stylesheet_url);
		html_user_stylesheet_url = NULL;
	}

	if (html_quirks_stylesheet_url != NULL) {
		nsurl_unref(html_quirks_stylesheet_url);
		html_quirks_stylesheet_url = NULL;
	}

	if (html_adblock_stylesheet_url != NULL) {
		nsurl_unref(html_adblock_stylesheet_url);
		html_adblock_stylesheet_url = NULL;
	}

	if (html_default_stylesheet_url != NULL) {
		nsurl_unref(html_default_stylesheet_url);
		html_default_stylesheet_url = NULL;
	}
}







netsurf-vince/pdf/content/handlers/html/css.h

/*
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * HTML content handler CSS interface.
 */

#ifndef NETSURF_HTML_CSS_H
#define NETSURF_HTML_CSS_H

/**
 * Initialise html content css handling.
 *
 * \return NSERROR_OK on success else error code
 */
nserror html_css_init(void);

/**
 * Finalise html content css handling.
 */
void html_css_fini(void);

/**
 * create a new css selection context for an html content.
 *
 * \param c The html content to create css selction on.
 * \param select_ctx A pointer to receive the new context.
 * \return NSERROR_OK on success and \a select_ctx updated else error code
 */
nserror html_css_new_selection_context(struct html_content *c, css_select_ctx **select_ctx);

/**
 * Initialise core stylesheets for a content
 *
 * \param c content structure to update
 * \return NSERROR_OK on success or error code
 */
nserror html_css_new_stylesheets(struct html_content *c);

/**
 * Initialise quirk stylesheets for a content
 *
 * \param c content structure to update
 * \return NSERROR_OK on success or error code
 */
nserror html_css_quirks_stylesheets(struct html_content *c);

/**
 * Free all css stylesheets associated with an HTML content. 
 *
 * \param html The HTML content to free stylesheets from.
 * \return NSERROR_OK on success or error code.
 */
nserror html_css_free_stylesheets(struct html_content *html);

/**
 * determine if any of the stylesheets were loaded insecurely
 *
 * \param htmlc The HTML content to check.
 * \return true if there were insecurely loadd stylesheets else false.
 */
bool html_css_saw_insecure_stylesheets(struct html_content *htmlc);

/**
 * process a css stylesheet dom LINK node 
 *
 * \param htmlc The HTML content.
 * \param node the DOM link node to process. 
 * \return true on success else false.
 */
bool html_css_process_link(struct html_content *htmlc, dom_node *node);

/**
 * process a css style dom node 
 *
 * \param htmlc The HTML content.
 * \param node the DOM node to process. 
 * \return true on success else false.
 */
bool html_css_process_style(struct html_content *htmlc, dom_node *node);

/**
 * process a css style dom node update 
 *
 * \param htmlc The HTML content.
 * \param node the DOM node to process. 
 * \return true on success else false.
 */
bool html_css_update_style(struct html_content *htmlc, dom_node *node);



#endif







netsurf-vince/pdf/content/handlers/html/css_fetcher.c

/*
 * Copyright 2008 Rob Kendrick <rjek@netsurf-browser.org>
 * Copyright 2013 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf.
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * HTML fetcher for CSS objects
 */

#include <assert.h>
#include <stdbool.h>
#include <stdlib.h>
#include <string.h>
#include <dom/dom.h>
#include <libwapcaplet/libwapcaplet.h>

#include "netsurf/inttypes.h"
#include "utils/config.h"
#include "utils/corestrings.h"
#include "utils/log.h"
#include "utils/ring.h"
#include "utils/nsurl.h"
#include "utils/utils.h"
#include "content/fetch.h"
#include "content/fetchers.h"

#include "html/private.h"

typedef struct html_css_fetcher_item {
	uint32_t key;
	dom_string *data;
	nsurl *base_url;

	struct html_css_fetcher_item *r_next, *r_prev;
} html_css_fetcher_item;

typedef struct html_css_fetcher_context {
	struct fetch *parent_fetch;

	nsurl *url;
	html_css_fetcher_item *item;

	bool aborted;
	bool locked;

	struct html_css_fetcher_context *r_next, *r_prev;
} html_css_fetcher_context;

static uint32_t current_key = 0;
static html_css_fetcher_item *items = NULL;
static html_css_fetcher_context *ring = NULL;

static bool html_css_fetcher_initialise(lwc_string *scheme)
{
	NSLOG(netsurf, INFO, "html_css_fetcher_initialise called for %s",
	      lwc_string_data(scheme));
	return true;
}

static void html_css_fetcher_finalise(lwc_string *scheme)
{
	NSLOG(netsurf, INFO, "html_css_fetcher_finalise called for %s",
	      lwc_string_data(scheme));
}

static bool html_css_fetcher_can_fetch(const nsurl *url)
{
	return true;
}

static void *html_css_fetcher_setup(struct fetch *parent_fetch, nsurl *url,
		 bool only_2xx, bool downgrade_tls, const char *post_urlenc,
		 const struct fetch_multipart_data *post_multipart,
		 const char **headers)
{
	html_css_fetcher_context *ctx;
	lwc_string *path;
	uint32_t key;
	html_css_fetcher_item *item, *found = NULL;

	/* format of a x-ns-css URL is:
	 *   x-ns-url:<key>
	 * Where key is an unsigned 32bit integer
	 */

	path = nsurl_get_component(url, NSURL_PATH);
	/* The path must exist */
	if (path == NULL) {
		return NULL;
	}

	key = strtoul(lwc_string_data(path), NULL, 10);

	lwc_string_unref(path);

	/* There must be at least one item */
	if (items == NULL) {
		return NULL;
	}

	item = items;
	do {
		if (item->key == key) {
			found = item;
			break;
		}

		item = item->r_next;
	} while (item != items);

	/* We must have found the item */
	if (found == NULL) {
		return NULL;
	}

	ctx = calloc(1, sizeof(*ctx));
	if (ctx == NULL)
		return NULL;

	ctx->parent_fetch = parent_fetch;
	ctx->url = nsurl_ref(url);
	ctx->item = found;

	RING_INSERT(ring, ctx);

	return ctx;
}

static bool html_css_fetcher_start(void *ctx)
{
	return true;
}

static void html_css_fetcher_free(void *ctx)
{
	html_css_fetcher_context *c = ctx;

	nsurl_unref(c->url);
	if (c->item != NULL) {
		nsurl_unref(c->item->base_url);
		dom_string_unref(c->item->data);
		RING_REMOVE(items, c->item);
		free(c->item);
	}
	RING_REMOVE(ring, c);
	free(ctx);
}

static void html_css_fetcher_abort(void *ctx)
{
	html_css_fetcher_context *c = ctx;

	/* To avoid the poll loop having to deal with the fetch context
	 * disappearing from under it, we simply flag the abort here.
	 * The poll loop itself will perform the appropriate cleanup.
	 */
	c->aborted = true;
}

static void html_css_fetcher_send_callback(const fetch_msg *msg,
		html_css_fetcher_context *c)
{
	c->locked = true;
	fetch_send_callback(msg, c->parent_fetch);
	c->locked = false;
}

static void html_css_fetcher_poll(lwc_string *scheme)
{
	fetch_msg msg;
	html_css_fetcher_context *c, *next;

	if (ring == NULL) return;

	/* Iterate over ring, processing each pending fetch */
	c = ring;
	do {
		/* Ignore fetches that have been flagged as locked.
		 * This allows safe re-entrant calls to this function.
		 * Re-entrancy can occur if, as a result of a callback,
		 * the interested party causes fetch_poll() to be called
		 * again.
		 */
		if (c->locked == true) {
			next = c->r_next;
			continue;
		}

		/* Only process non-aborted fetches */
		if (c->aborted) {
			/* Nothing to do */
			assert(c->locked == false);
		} else if (c->item != NULL) {
			char header[4096];

			fetch_set_http_code(c->parent_fetch, 200);

			/* Any callback can result in the fetch being aborted.
			 * Therefore, we _must_ check for this after _every_
			 * call to html_css_fetcher_send_callback().
			 */
			snprintf(header, sizeof header,
				"Content-Type: text/css; charset=utf-8");
			msg.type = FETCH_HEADER;
			msg.data.header_or_data.buf = (const uint8_t *) header;
			msg.data.header_or_data.len = strlen(header);
			html_css_fetcher_send_callback(&msg, c);

			if (c->aborted == false) {
				snprintf(header, sizeof header,
					"Content-Length: %"PRIsizet,
					dom_string_byte_length(c->item->data));
				msg.type = FETCH_HEADER;
				msg.data.header_or_data.buf =
						(const uint8_t *) header;
				msg.data.header_or_data.len = strlen(header);
				html_css_fetcher_send_callback(&msg, c);
			}

			if (c->aborted == false) {
				snprintf(header, sizeof header,
					"X-NS-Base: %.*s",
					(int) nsurl_length(c->item->base_url),
					nsurl_access(c->item->base_url));
				msg.type = FETCH_HEADER;
				msg.data.header_or_data.buf =
						(const uint8_t *) header;
				msg.data.header_or_data.len = strlen(header);
				html_css_fetcher_send_callback(&msg, c);
			}

			if (c->aborted == false) {
				msg.type = FETCH_DATA;
				msg.data.header_or_data.buf =
						(const uint8_t *)
						dom_string_data(c->item->data);
				msg.data.header_or_data.len =
					dom_string_byte_length(c->item->data);
				html_css_fetcher_send_callback(&msg, c);
			}

			if (c->aborted == false) {
				msg.type = FETCH_FINISHED;
				html_css_fetcher_send_callback(&msg, c);
			}
		} else {
			NSLOG(netsurf, INFO, "Processing of %s failed!",
			      nsurl_access(c->url));

			/* Ensure that we're unlocked here. If we aren't,
			 * then html_css_fetcher_process() is broken.
			 */
			assert(c->locked == false);
		}

		/* Compute next fetch item at the last possible moment as
		 * processing this item may have added to the ring.
		 */
		next = c->r_next;

		fetch_remove_from_queues(c->parent_fetch);
		fetch_free(c->parent_fetch);

		/* Advance to next ring entry, exiting if we've reached
		 * the start of the ring or the ring has become empty
		 */
	} while ( (c = next) != ring && ring != NULL);
}

/* exported interface documented in html_internal.h */
nserror html_css_fetcher_register(void)
{
	const struct fetcher_operation_table html_css_fetcher_ops = {
		.initialise = html_css_fetcher_initialise,
		.acceptable = html_css_fetcher_can_fetch,
		.setup = html_css_fetcher_setup,
		.start = html_css_fetcher_start,
		.abort = html_css_fetcher_abort,
		.free = html_css_fetcher_free,
		.poll = html_css_fetcher_poll,
		.finalise = html_css_fetcher_finalise
	};

	return fetcher_add(lwc_string_ref(corestring_lwc_x_ns_css),
			&html_css_fetcher_ops);
}

/* exported interface documented in html_internal.h */
nserror
html_css_fetcher_add_item(dom_string *data, nsurl *base_url, uint32_t *key)
{
	html_css_fetcher_item *item = malloc(sizeof(*item));

	if (item == NULL) {
		return NSERROR_NOMEM;
	}

	*key = item->key = current_key++;
	item->data = dom_string_ref(data);
	item->base_url = nsurl_ref(base_url);

	RING_INSERT(items, item);

	return NSERROR_OK;
}
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/*
 * Copyright 2010 Michael Drake <tlsa@netsurf-browser.org>
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Implementation of HTML content DOM event handling.
 */

#include <string.h>

#include "utils/config.h"
#include "utils/corestrings.h"
#include "utils/nsoption.h"
#include "utils/log.h"
#include "utils/ascii.h"
#include "utils/string.h"
#include "utils/nsurl.h"
#include "content/content.h"
#include "javascript/js.h"

#include "netsurf/bitmap.h"

#include "html/private.h"
#include "html/object.h"
#include "html/css.h"
#include "html/box.h"
#include "html/box_construct.h"
#include "html/form_internal.h"
#include "html/dom_event.h"


/**
 * process a base element being inserted into the DOM
 *
 * \param htmlc The html content containing the DOM
 * \param node The DOM node being inserted
 * \return NSERROR_OK on success else appropriate error code
 */
static bool html_process_inserted_base(html_content *htmlc, dom_node *node)
{
	dom_exception exc; /* returned by libdom functions */
	dom_string *atr_string;

	/* get href attribute if present */
	exc = dom_element_get_attribute(node, corestring_dom_href, &atr_string);
	if ((exc == DOM_NO_ERR) && (atr_string != NULL)) {
		nsurl *url;
		nserror error;

		/* get url from string */
		error = nsurl_create(dom_string_data(atr_string), &url);
		dom_string_unref(atr_string);
		if (error == NSERROR_OK) {
			if (htmlc->base_url != NULL) {
				nsurl_unref(htmlc->base_url);
			}
			htmlc->base_url = url;
		}
	}


	/* get target attribute if present and not already set */
	if (htmlc->base_target != NULL) {
		return true;
	}

	exc = dom_element_get_attribute(node,
					corestring_dom_target,
					&atr_string);
	if ((exc == DOM_NO_ERR) && (atr_string != NULL)) {
		/* Validation rules from the HTML5 spec for the base element:
		 *  The target must be one of _blank, _self, _parent, or
		 *  _top or any identifier which does not begin with an
		 *  underscore
		 */
		if (*dom_string_data(atr_string) != '_' ||
				dom_string_caseless_lwc_isequal(atr_string,
						corestring_lwc__blank) ||
				dom_string_caseless_lwc_isequal(atr_string,
						corestring_lwc__self) ||
				dom_string_caseless_lwc_isequal(atr_string,
						corestring_lwc__parent) ||
				dom_string_caseless_lwc_isequal(atr_string,
						corestring_lwc__top)) {
			htmlc->base_target = strdup(dom_string_data(atr_string));
		}
		dom_string_unref(atr_string);
	}

	return true;
}



/**
 * Process img element being inserted into the DOM.
 *
 * \param htmlc The html content containing the DOM
 * \param node The DOM node being inserted
 * \return NSERROR_OK on success else appropriate error code
 */
static bool html_process_inserted_img(html_content *htmlc, dom_node *node)
{
	dom_string *src;
	nsurl *url;
	nserror err;
	dom_exception exc;
	bool success;

	/* Do nothing if foreground images are disabled */
	if (nsoption_bool(foreground_images) == false) {
		return true;
	}

	exc = dom_element_get_attribute(node, corestring_dom_src, &src);
	if (exc != DOM_NO_ERR || src == NULL) {
		return true;
	}

	err = nsurl_join(htmlc->base_url, dom_string_data(src), &url);
	if (err != NSERROR_OK) {
		dom_string_unref(src);
		return false;
	}
	dom_string_unref(src);

	/* Speculatively fetch the image */
	success = html_fetch_object(htmlc, url, NULL, CONTENT_IMAGE, false);
	nsurl_unref(url);

	return success;
}


/**
 * process a LINK element being inserted into the DOM
 *
 * \note only the http-equiv attribute for refresh is currently considered
 *
 * \param htmlc The html content containing the DOM
 * \param n The DOM node being inserted
 * \return NSERROR_OK on success else appropriate error code
 */
static bool html_process_inserted_link(html_content *c, dom_node *node)
{
	struct content_rfc5988_link link; /* the link added to the content */
	dom_exception exc; /* returned by libdom functions */
	dom_string *atr_string;
	nserror error;

	/* Handle stylesheet loading */
	html_css_process_link(c, (dom_node *)node);

	/* try Generic link handling */

	memset(&link, 0, sizeof(struct content_rfc5988_link));

	/* check that the relation exists - w3c spec says must be present */
	exc = dom_element_get_attribute(node, corestring_dom_rel, &atr_string);
	if ((exc != DOM_NO_ERR) || (atr_string == NULL)) {
		return false;
	}
	/* get a lwc string containing the link relation */
	exc = dom_string_intern(atr_string, &link.rel);
	dom_string_unref(atr_string);
	if (exc != DOM_NO_ERR) {
		return false;
	}

	/* check that the href exists - w3c spec says must be present */
	exc = dom_element_get_attribute(node, corestring_dom_href, &atr_string);
	if ((exc != DOM_NO_ERR) || (atr_string == NULL)) {
		lwc_string_unref(link.rel);
		return false;
	}

	/* get nsurl */
	error = nsurl_join(c->base_url, dom_string_data(atr_string),
			&link.href);
	dom_string_unref(atr_string);
	if (error != NSERROR_OK) {
		lwc_string_unref(link.rel);
		return false;
	}

	/* look for optional properties -- we don't care if internment fails */

	exc = dom_element_get_attribute(node,
			corestring_dom_hreflang, &atr_string);
	if ((exc == DOM_NO_ERR) && (atr_string != NULL)) {
		/* get a lwc string containing the href lang */
		(void)dom_string_intern(atr_string, &link.hreflang);
		dom_string_unref(atr_string);
	}

	exc = dom_element_get_attribute(node,
			corestring_dom_type, &atr_string);
	if ((exc == DOM_NO_ERR) && (atr_string != NULL)) {
		/* get a lwc string containing the type */
		(void)dom_string_intern(atr_string, &link.type);
		dom_string_unref(atr_string);
	}

	exc = dom_element_get_attribute(node,
			corestring_dom_media, &atr_string);
	if ((exc == DOM_NO_ERR) && (atr_string != NULL)) {
		/* get a lwc string containing the media */
		(void)dom_string_intern(atr_string, &link.media);
		dom_string_unref(atr_string);
	}

	exc = dom_element_get_attribute(node,
			corestring_dom_sizes, &atr_string);
	if ((exc == DOM_NO_ERR) && (atr_string != NULL)) {
		/* get a lwc string containing the sizes */
		(void)dom_string_intern(atr_string, &link.sizes);
		dom_string_unref(atr_string);
	}

	/* add to content */
	content__add_rfc5988_link(&c->base, &link);

	if (link.sizes != NULL)
		lwc_string_unref(link.sizes);
	if (link.media != NULL)
		lwc_string_unref(link.media);
	if (link.type != NULL)
		lwc_string_unref(link.type);
	if (link.hreflang != NULL)
		lwc_string_unref(link.hreflang);

	nsurl_unref(link.href);
	lwc_string_unref(link.rel);

	return true;
}


/* handler for a SCRIPT which has been added to a tree */
static void
dom_SCRIPT_showed_up(html_content *htmlc, dom_html_script_element *script)
{
	dom_exception exc;
	dom_html_script_element_flags flags;
	dom_hubbub_error res;
	bool within;

	if (!htmlc->enable_scripting) {
		NSLOG(netsurf, INFO, "Encountered a script, but scripting is off, ignoring");
		return;
	}

	NSLOG(netsurf, DEEPDEBUG, "Encountered a script, node %p showed up", script);

	exc = dom_html_script_element_get_flags(script, &flags);
	if (exc != DOM_NO_ERR) {
		NSLOG(netsurf, DEEPDEBUG, "Unable to retrieve flags, giving up");
		return;
	}

	if (flags & DOM_HTML_SCRIPT_ELEMENT_FLAG_PARSER_INSERTED) {
		NSLOG(netsurf, DEBUG, "Script was parser inserted, skipping");
		return;
	}

	exc = dom_node_contains(htmlc->document, script, &within);
	if (exc != DOM_NO_ERR) {
		NSLOG(netsurf, DEBUG, "Unable to determine if script was within document, ignoring");
		return;
	}

	if (!within) {
		NSLOG(netsurf, DEBUG, "Script was not within the document, ignoring for now");
		return;
	}

	res = html_process_script(htmlc, (dom_node *) script);
	if (res == DOM_HUBBUB_OK) {
		NSLOG(netsurf, DEEPDEBUG, "Inserted script has finished running");
	} else {
		if (res == (DOM_HUBBUB_HUBBUB_ERR | HUBBUB_PAUSED)) {
			NSLOG(netsurf, DEEPDEBUG, "Inserted script has launced asynchronously");
		} else {
			NSLOG(netsurf, DEEPDEBUG, "Failure starting script");
		}
	}
}


/**
 * process a META element being inserted into the DOM
 *
 * \note only the http-equiv attribute for refresh is currently considered
 *
 * \param htmlc The html content containing the DOM
 * \param n The DOM node being inserted
 * \return NSERROR_OK on success else appropriate error code
 */
static nserror html_process_inserted_meta(html_content *c, dom_node *n)
{
	union content_msg_data msg_data;
	const char *url, *end, *refresh = NULL;
	char *new_url;
	char quote = '\0';
	dom_string *equiv, *content;
	dom_exception exc;
	nsurl *nsurl;
	nserror error = NSERROR_OK;

	if (c->refresh) {
		/* refresh already delt with */
		return NSERROR_OK;
	}

	exc = dom_element_get_attribute(n, corestring_dom_http_equiv, &equiv);
	if (exc != DOM_NO_ERR) {
		return NSERROR_DOM;
	}

	if (equiv == NULL) {
		return NSERROR_OK;
	}

	if (!dom_string_caseless_lwc_isequal(equiv, corestring_lwc_refresh)) {
		dom_string_unref(equiv);
		return NSERROR_OK;
	}

	dom_string_unref(equiv);

	exc = dom_element_get_attribute(n, corestring_dom_content, &content);
	if (exc != DOM_NO_ERR) {
		return NSERROR_DOM;
	}

	if (content == NULL) {
		return NSERROR_OK;
	}

	end = dom_string_data(content) + dom_string_byte_length(content);

	/* content  := *LWS intpart fracpart? *LWS [';' *LWS *1url *LWS]
	 * intpart  := 1*DIGIT
	 * fracpart := 1*('.' | DIGIT)
	 * url      := "url" *LWS '=' *LWS (url-nq | url-sq | url-dq)
	 * url-nq   := *urlchar
	 * url-sq   := "'" *(urlchar | '"') "'"
	 * url-dq   := '"' *(urlchar | "'") '"'
	 * urlchar  := [#x9#x21#x23-#x26#x28-#x7E] | nonascii
	 * nonascii := [#x80-#xD7FF#xE000-#xFFFD#x10000-#x10FFFF]
	 */

	url = dom_string_data(content);

	/* *LWS */
	while (url < end && ascii_is_space(*url)) {
		url++;
	}

	/* intpart */
	if (url == end || (*url < '0' || '9' < *url)) {
		/* Empty content, or invalid timeval */
		dom_string_unref(content);
		return NSERROR_OK;
	}

	msg_data.delay = (int) strtol(url, &new_url, 10);
	/* a very small delay and self-referencing URL can cause a loop
	 * that grinds machines to a halt. To prevent this we set a
	 * minimum refresh delay of 1s. */
	if (msg_data.delay < 1) {
		msg_data.delay = 1;
	}

	url = new_url;

	/* fracpart? (ignored, as delay is integer only) */
	while (url < end && (('0' <= *url && *url <= '9') ||
			*url == '.')) {
		url++;
	}

	/* *LWS */
	while (url < end && ascii_is_space(*url)) {
		url++;
	}

	/* ';' */
	if (url < end && *url == ';')
		url++;

	/* *LWS */
	while (url < end && ascii_is_space(*url)) {
		url++;
	}

	if (url == end) {
		/* Just delay specified, so refresh current page */
		dom_string_unref(content);

		c->base.refresh = nsurl_ref(content_get_url(&c->base));

		content_broadcast(&c->base, CONTENT_MSG_REFRESH, &msg_data);

		return NSERROR_OK;
	}

	/* "url" */
	if (url <= end - 3) {
		if (strncasecmp(url, "url", 3) == 0) {
			url += 3;
		} else {
			/* Unexpected input, ignore this header */
			dom_string_unref(content);
			return NSERROR_OK;
		}
	} else {
		/* Insufficient input, ignore this header */
		dom_string_unref(content);
		return NSERROR_OK;
	}

	/* *LWS */
	while (url < end && ascii_is_space(*url)) {
		url++;
	}

	/* '=' */
	if (url < end) {
		if (*url == '=') {
			url++;
		} else {
			/* Unexpected input, ignore this header */
			dom_string_unref(content);
			return NSERROR_OK;
		}
	} else {
		/* Insufficient input, ignore this header */
		dom_string_unref(content);
		return NSERROR_OK;
	}

	/* *LWS */
	while (url < end && ascii_is_space(*url)) {
		url++;
	}

	/* '"' or "'" */
	if (url < end && (*url == '"' || *url == '\'')) {
		quote = *url;
		url++;
	}

	/* Start of URL */
	refresh = url;

	if (quote != 0) {
		/* url-sq | url-dq */
		while (url < end && *url != quote)
			url++;
	} else {
		/* url-nq */
		while (url < end && !ascii_is_space(*url))
			url++;
	}

	/* '"' or "'" or *LWS (we don't care) */
	if (url > refresh) {
		/* There's a URL */
		new_url = strndup(refresh, url - refresh);
		if (new_url == NULL) {
			dom_string_unref(content);
			return NSERROR_NOMEM;
		}

		error = nsurl_join(c->base_url, new_url, &nsurl);
		if (error == NSERROR_OK) {
			/* broadcast valid refresh url */

			c->base.refresh = nsurl;

			content_broadcast(&c->base,
					  CONTENT_MSG_REFRESH,
					  &msg_data);
			c->refresh = true;
		}

		free(new_url);

	}

	dom_string_unref(content);

	return error;
}


/**
 * Process title element being inserted into the DOM.
 *
 * https://html.spec.whatwg.org/multipage/semantics.html#the-title-element
 *
 * \param htmlc The html content containing the DOM
 * \param node The DOM node being inserted
 * \return NSERROR_OK on success else appropriate error code
 */
static nserror html_process_inserted_title(html_content *htmlc, dom_node *node)
{
	if (htmlc->title == NULL) {
		/* only the first title is considered */
		htmlc->title = dom_node_ref(node);
	}
	return NSERROR_OK;
}


/** process title node */
static bool html_process_title(html_content *c, dom_node *node)
{
	dom_exception exc; /* returned by libdom functions */
	dom_string *title;
	char *title_str;
	bool success;

	exc = dom_node_get_text_content(node, &title);
	if ((exc != DOM_NO_ERR) || (title == NULL)) {
		return false;
	}

	title_str = squash_whitespace(dom_string_data(title));
	dom_string_unref(title);

	if (title_str == NULL) {
		return false;
	}

	success = content__set_title(&c->base, title_str);

	free(title_str);

	return success;
}


/**
 * Deal with input elements being modified by resyncing their gadget
 * if they have one.
 */
static void html_texty_element_update(html_content *htmlc, dom_node *node)
{
	struct box *box = box_for_node(node);
	if (box == NULL) {
		return; /* No Box (yet?) so no gadget to update */
	}
	if (box->gadget == NULL) {
		return; /* No gadget yet (under construction perhaps?) */
	}
	form_gadget_sync_with_dom(box->gadget);
	/* And schedule a redraw for the box */
	html__redraw_a_box(htmlc, box);
}


/**
 * callback for DOMNodeInserted end type
 */
static void
dom_default_action_DOMNodeInserted_cb(struct dom_event *evt, void *pw)
{
	dom_event_target *node;
	dom_node_type type;
	dom_exception exc;
	html_content *htmlc = pw;

	exc = dom_event_get_target(evt, &node);
	if ((exc != DOM_NO_ERR) || (node == NULL)) {
		/* failed to obtain the event target node */
		return;
	}

	exc = dom_node_get_node_type(node, &type);
	if ((exc == DOM_NO_ERR) && (type == DOM_ELEMENT_NODE)) {
		/* an element node has been inserted */
		dom_html_element_type tag_type;

		exc = dom_html_element_get_tag_type(node, &tag_type);
		if (exc != DOM_NO_ERR) {
			tag_type = DOM_HTML_ELEMENT_TYPE__UNKNOWN;
		}

		switch (tag_type) {
		case DOM_HTML_ELEMENT_TYPE_BASE:
			html_process_inserted_base(htmlc, (dom_node *)node);
			break;

		case DOM_HTML_ELEMENT_TYPE_IMG:
			html_process_inserted_img(htmlc, (dom_node *)node);
			break;

		case DOM_HTML_ELEMENT_TYPE_LINK:
			html_process_inserted_link(htmlc, (dom_node *)node);
			break;

		case DOM_HTML_ELEMENT_TYPE_META:
			html_process_inserted_meta(htmlc, (dom_node *)node);
			break;

		case DOM_HTML_ELEMENT_TYPE_STYLE:
			html_css_process_style(htmlc, (dom_node *)node);
			break;

		case DOM_HTML_ELEMENT_TYPE_SCRIPT:
			dom_SCRIPT_showed_up(htmlc,
					     (dom_html_script_element *)node);
			break;

		case DOM_HTML_ELEMENT_TYPE_TITLE:
			html_process_inserted_title(htmlc, (dom_node *)node);
			break;

		default:
			break;
		}

		if (htmlc->enable_scripting) {
			/* ensure javascript context is available */
			if (htmlc->jsthread == NULL) {
				union content_msg_data msg_data;

				msg_data.jsthread = &htmlc->jsthread;
				content_broadcast(&htmlc->base,
						  CONTENT_MSG_GETTHREAD,
						  &msg_data);
				NSLOG(netsurf, INFO,
				      "javascript context: %p (htmlc: %p)",
				      htmlc->jsthread,
				      htmlc);
			}
			if (htmlc->jsthread != NULL) {
				js_handle_new_element(htmlc->jsthread,
						      (dom_element *) node);
			}
		}
	}
	dom_node_unref(node);
}


/**
 * callback for DOMNodeInsertedIntoDocument end type
 */
static void
dom_default_action_DOMNodeInsertedIntoDocument_cb(struct dom_event *evt,
						  void *pw)
{
	html_content *htmlc = pw;
	dom_event_target *node;
	dom_node_type type;
	dom_exception exc;

	exc = dom_event_get_target(evt, &node);
	if ((exc == DOM_NO_ERR) && (node != NULL)) {
		exc = dom_node_get_node_type(node, &type);
		if ((exc == DOM_NO_ERR) && (type == DOM_ELEMENT_NODE)) {
			/* an element node has been modified */
			dom_html_element_type tag_type;

			exc = dom_html_element_get_tag_type(node, &tag_type);
			if (exc != DOM_NO_ERR) {
				tag_type = DOM_HTML_ELEMENT_TYPE__UNKNOWN;
			}

			switch (tag_type) {
			case DOM_HTML_ELEMENT_TYPE_SCRIPT:
				dom_SCRIPT_showed_up(htmlc, (dom_html_script_element *) node);
			default:
				break;
			}
		}
		dom_node_unref(node);
	}
}


/**
 * callback for DOMSubtreeModified end type
 */
static void
dom_default_action_DOMSubtreeModified_cb(struct dom_event *evt, void *pw)
{
	dom_event_target *node;
	dom_node_type type;
	dom_exception exc;
	html_content *htmlc = pw;

	exc = dom_event_get_target(evt, &node);
	if ((exc == DOM_NO_ERR) && (node != NULL)) {
		if (htmlc->title == (dom_node *)node) {
			/* Node is our title node */
			html_process_title(htmlc, (dom_node *)node);
			dom_node_unref(node);
			return;
		}

		exc = dom_node_get_node_type(node, &type);
		if ((exc == DOM_NO_ERR) && (type == DOM_ELEMENT_NODE)) {
			/* an element node has been modified */
			dom_html_element_type tag_type;

			exc = dom_html_element_get_tag_type(node, &tag_type);
			if (exc != DOM_NO_ERR) {
				tag_type = DOM_HTML_ELEMENT_TYPE__UNKNOWN;
			}

			switch (tag_type) {
			case DOM_HTML_ELEMENT_TYPE_STYLE:
				html_css_update_style(htmlc, (dom_node *)node);
				break;
			case DOM_HTML_ELEMENT_TYPE_TEXTAREA:
			case DOM_HTML_ELEMENT_TYPE_INPUT:
				html_texty_element_update(htmlc, (dom_node *)node);
			default:
				break;
			}
		}
		dom_node_unref(node);
	}
}


/**
 * callback for default action finished
 */
static void
dom_default_action_finished_cb(struct dom_event *evt, void *pw)
{
	html_content *htmlc = pw;

	if (htmlc->jsthread != NULL)
		js_event_cleanup(htmlc->jsthread, evt);
}


/* exported interface documented in html/dom_event.c */
dom_default_action_callback
html_dom_event_fetcher(dom_string *type,
		  dom_default_action_phase phase,
		  void **pw)
{
	NSLOG(netsurf, DEEPDEBUG,
	      "phase:%d type:%s", phase, dom_string_data(type));

	if (phase == DOM_DEFAULT_ACTION_END) {
		if (dom_string_isequal(type, corestring_dom_DOMNodeInserted)) {
			return dom_default_action_DOMNodeInserted_cb;
		} else if (dom_string_isequal(type, corestring_dom_DOMNodeInsertedIntoDocument)) {
			return dom_default_action_DOMNodeInsertedIntoDocument_cb;
		} else if (dom_string_isequal(type, corestring_dom_DOMSubtreeModified)) {
			return dom_default_action_DOMSubtreeModified_cb;
		}
	} else if (phase == DOM_DEFAULT_ACTION_FINISHED) {
		return dom_default_action_finished_cb;
	}
	return NULL;
}
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/*
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * HTML content DOM event handling interface
 */

#ifndef NETSURF_HTML_DOM_EVENT_H
#define NETSURF_HTML_DOM_EVENT_H

/**
 * html content DOM action callback function selector
 *
 * selects a callback function for libdom to call based on the type and phase.
 * dom_default_action_phase from events/document_event.h
 *
 * The principle events are:
 *   DOMSubtreeModified
 *   DOMAttrModified
 *   DOMNodeInserted
 *   DOMNodeInsertedIntoDocument
 *
 * @return callback function pointer or NULL for none
 */
dom_default_action_callback html_dom_event_fetcher(dom_string *type, dom_default_action_phase phase, void **pw);

#endif
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/*
 * Copyright 2009 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 *
 * HTML internal font handling implementation.
 */

#include "utils/nsoption.h"
#include "netsurf/plot_style.h"
#include "css/utils.h"

#include "html/font.h"

/**
 * Map a generic CSS font family to a generic plot font family
 *
 * \param css Generic CSS font family
 * \return Plot font family
 */
static plot_font_generic_family_t
plot_font_generic_family(enum css_font_family_e css)
{
	plot_font_generic_family_t plot;

	switch (css) {
	case CSS_FONT_FAMILY_SERIF:
		plot = PLOT_FONT_FAMILY_SERIF;
		break;
	case CSS_FONT_FAMILY_MONOSPACE:
		plot = PLOT_FONT_FAMILY_MONOSPACE;
		break;
	case CSS_FONT_FAMILY_CURSIVE:
		plot = PLOT_FONT_FAMILY_CURSIVE;
		break;
	case CSS_FONT_FAMILY_FANTASY:
		plot = PLOT_FONT_FAMILY_FANTASY;
		break;
	case CSS_FONT_FAMILY_SANS_SERIF:
	default:
		plot = PLOT_FONT_FAMILY_SANS_SERIF;
		break;
	}

	return plot;
}

/**
 * Map a CSS font weight to a plot weight value
 *
 * \param css  CSS font weight
 * \return Plot weight
 */
static int plot_font_weight(enum css_font_weight_e css)
{
	int weight;

	switch (css) {
	case CSS_FONT_WEIGHT_100:
		weight = 100;
		break;
	case CSS_FONT_WEIGHT_200:
		weight = 200;
		break;
	case CSS_FONT_WEIGHT_300:
		weight = 300;
		break;
	case CSS_FONT_WEIGHT_400:
	case CSS_FONT_WEIGHT_NORMAL:
	default:
		weight = 400;
		break;
	case CSS_FONT_WEIGHT_500:
		weight = 500;
		break;
	case CSS_FONT_WEIGHT_600:
		weight = 600;
		break;
	case CSS_FONT_WEIGHT_700:
	case CSS_FONT_WEIGHT_BOLD:
		weight = 700;
		break;
	case CSS_FONT_WEIGHT_800:
		weight = 800;
		break;
	case CSS_FONT_WEIGHT_900:
		weight = 900;
		break;
	}

	return weight;
}

/**
 * Map a CSS font style and font variant to plot font flags
 *
 * \param style    CSS font style
 * \param variant  CSS font variant
 * \return Computed plot flags
 */
static plot_font_flags_t plot_font_flags(enum css_font_style_e style,
		enum css_font_variant_e variant)
{
	plot_font_flags_t flags = FONTF_NONE;

	if (style == CSS_FONT_STYLE_ITALIC)
		flags |= FONTF_ITALIC;
	else if (style == CSS_FONT_STYLE_OBLIQUE)
		flags |= FONTF_OBLIQUE;

	if (variant == CSS_FONT_VARIANT_SMALL_CAPS)
		flags |= FONTF_SMALLCAPS;

	return flags;
}


/* exported function documented in html/font.h */
void font_plot_style_from_css(
		const nscss_len_ctx *len_ctx,
		const css_computed_style *css,
		plot_font_style_t *fstyle)
{
	lwc_string **families;
	css_fixed length = 0;
	css_unit unit = CSS_UNIT_PX;
	css_color col;

	fstyle->family = plot_font_generic_family(
			css_computed_font_family(css, &families));
	fstyle->families = families;

	css_computed_font_size(css, &length, &unit);
	fstyle->size = FIXTOINT(FMUL(nscss_len2pt(len_ctx, length, unit),
				      INTTOFIX(PLOT_STYLE_SCALE)));

	/* Clamp font size to configured minimum */
	if (fstyle->size < (nsoption_int(font_min_size) * PLOT_STYLE_SCALE) / 10)
		fstyle->size = (nsoption_int(font_min_size) * PLOT_STYLE_SCALE) / 10;

	fstyle->weight = plot_font_weight(css_computed_font_weight(css));
	fstyle->flags = plot_font_flags(css_computed_font_style(css),
			css_computed_font_variant(css));

	css_computed_color(css, &col);
	fstyle->foreground = nscss_color_to_ns(col);
	fstyle->background = 0;
}
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/*
 * Copyright 2014 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Internal font handling interfaces.
 *
 * These functions provide font related services. They all work on
 * UTF-8 strings with lengths given.
 */

#ifndef NETSURF_HTML_FONT_H
#define NETSURF_HTML_FONT_H

struct plot_font_style;

/**
 * Populate a font style using data from a computed CSS style
 *
 * \param len_ctx  Length conversion context
 * \param css      Computed style to consider
 * \param fstyle   Font style to populate
 */
void font_plot_style_from_css(const nscss_len_ctx *len_ctx,
			      const css_computed_style *css,
			      struct plot_font_style *fstyle);

#endif
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/*
 * Copyright 2004 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2003 Phil Mellor <monkeyson@users.sourceforge.net>
 * Copyright 2004 John Tytgat <joty@netsurf-browser.org>
 * Copyright 2005-9 John-Mark Bell <jmb@netsurf-browser.org>
 * Copyright 2009 Paul Blokus <paul_pl@users.sourceforge.net>
 * Copyright 2010 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Form handling functions (implementation).
 */

#include <assert.h>
#include <limits.h>
#include <stdbool.h>
#include <stdio.h>
#include <string.h>
#include <dom/dom.h>

#include "utils/corestrings.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "utils/talloc.h"
#include "utils/url.h"
#include "utils/utf8.h"
#include "utils/ascii.h"
#include "netsurf/browser_window.h"
#include "netsurf/mouse.h"
#include "netsurf/plotters.h"
#include "netsurf/misc.h"
#include "content/fetch.h"
#include "content/hlcache.h"
#include "css/utils.h"
#include "desktop/knockout.h"
#include "desktop/scrollbar.h"
#include "desktop/textarea.h"

#include "html/html.h"
#include "html/private.h"
#include "html/layout.h"
#include "html/box.h"
#include "html/box_inspect.h"
#include "html/font.h"
#include "html/form_internal.h"

#define MAX_SELECT_HEIGHT 210
#define SELECT_LINE_SPACING 0.2
#define SELECT_BORDER_WIDTH 1
#define SELECT_SELECTED_COLOUR 0xDB9370

struct form_select_menu {
	int line_height;
	int width, height;
	struct scrollbar *scrollbar;
	int f_size;
	bool scroll_capture;
	select_menu_redraw_callback callback;
	void *client_data;
	struct content *c;
};

static plot_style_t plot_style_fill_selected = {
	.fill_type = PLOT_OP_TYPE_SOLID,
	.fill_colour = SELECT_SELECTED_COLOUR,
};

static plot_font_style_t plot_fstyle_entry = {
	.family = PLOT_FONT_FAMILY_SANS_SERIF,
	.weight = 400,
	.flags = FONTF_NONE,
	.background = 0xffffff,
	.foreground = 0x000000,
};


/**
 * Convert a string from UTF-8 to the specified charset
 * As a final fallback, this will attempt to convert to ISO-8859-1.
 *
 * \todo Return charset used?
 *
 * \param item String to convert
 * \param len Length of string to convert
 * \param charset Destination charset
 * \param fallback Fallback charset (may be NULL),
 *                 used iff converting to charset fails
 * \return Pointer to converted string (on heap, caller frees), or NULL
 */
static char *
form_encode_item(const char *item,
		 uint32_t len,
		 const char *charset,
		 const char *fallback)
{
	nserror err;
	char *ret = NULL;
	char cset[256];

	if (!item || !charset)
		return NULL;

	snprintf(cset, sizeof cset, "%s//TRANSLIT", charset);

	err = utf8_to_enc(item, cset, 0, &ret);
	if (err == NSERROR_BAD_ENCODING) {
		/* charset not understood, try without transliteration */
		snprintf(cset, sizeof cset, "%s", charset);
		err = utf8_to_enc(item, cset, len, &ret);

		if (err == NSERROR_BAD_ENCODING) {
			/* nope, try fallback charset (if any) */
			if (fallback) {
				snprintf(cset, sizeof cset,
						"%s//TRANSLIT", fallback);
				err = utf8_to_enc(item, cset, 0, &ret);

				if (err == NSERROR_BAD_ENCODING) {
					/* and without transliteration */
					snprintf(cset, sizeof cset,
							"%s", fallback);
					err = utf8_to_enc(item, cset, 0, &ret);
				}
			}

			if (err == NSERROR_BAD_ENCODING) {
				/* that also failed, use 8859-1 */
				err = utf8_to_enc(item, "ISO-8859-1//TRANSLIT",
						0, &ret);
				if (err == NSERROR_BAD_ENCODING) {
					/* and without transliteration */
					err = utf8_to_enc(item, "ISO-8859-1",
							0, &ret);
				}
			}
		}
	}
	if (err == NSERROR_NOMEM) {
		return NULL;
	}

	return ret;
}


/**
 * string allocation size for numeric values in multipart data
 */
#define FETCH_DATA_INT_VALUE_SIZE 20


/**
 * append split key name and integer value to a multipart data list
 *
 * \param name key name
 * \param ksfx key name suffix
 * \param value The value to encode
 * \param fetch_data_next_ptr The multipart data list to append to.
 */
static nserror
fetch_data_list_add_sname(const char *name,
			  const char *ksfx,
			  int value,
			  struct fetch_multipart_data ***fetch_data_next_ptr)
{
	struct fetch_multipart_data *fetch_data;
	int keysize;

	fetch_data = calloc(1, sizeof(*fetch_data));
	if (fetch_data == NULL) {
		NSLOG(netsurf, INFO, "failed allocation for fetch data");
		return NSERROR_NOMEM;
	}

	/* key name */
	keysize = snprintf(fetch_data->name, 0, "%s%s", name, ksfx);
	fetch_data->name = malloc(keysize + 1); /* allow for null */
	if (fetch_data->name == NULL) {
		free(fetch_data);
		NSLOG(netsurf, INFO,
		      "keyname allocation failure for %s%s", name, ksfx);
		return NSERROR_NOMEM;
	}
	snprintf(fetch_data->name, keysize + 1, "%s%s", name, ksfx);

	/* value */
	fetch_data->value = malloc(FETCH_DATA_INT_VALUE_SIZE);
	if (fetch_data->value == NULL) {
		free(fetch_data->name);
		free(fetch_data);
		NSLOG(netsurf, INFO, "value allocation failure");
		return NSERROR_NOMEM;
	}
	snprintf(fetch_data->value, FETCH_DATA_INT_VALUE_SIZE, "%d", value);

	/* link into list */
	**fetch_data_next_ptr = fetch_data;
	*fetch_data_next_ptr = &fetch_data->next;

	return NSERROR_OK;
}


/**
 * append DOM string name/value pair to a multipart data list
 *
 * \param name key name
 * \param value the value to associate with the key
 * \param rawfile the raw file value to associate with the key.
 * \param form_charset The form character set
 * \param docu_charset The document character set for fallback
 * \param fetch_data_next_ptr The multipart data list being constructed.
 * \return NSERROR_OK on success or appropriate error code.
 */
static nserror
fetch_data_list_add(dom_string *name,
		    dom_string *value,
		    const char *rawfile,
		    const char *form_charset,
		    const char *docu_charset,
		    struct fetch_multipart_data ***fetch_data_next_ptr)
{
	struct fetch_multipart_data *fetch_data;

	assert(name != NULL);

	fetch_data = calloc(1, sizeof(*fetch_data));
	if (fetch_data == NULL) {
		NSLOG(netsurf, INFO, "failed allocation for fetch data");
		return NSERROR_NOMEM;
	}

	fetch_data->name = form_encode_item(dom_string_data(name),
					    dom_string_byte_length(name),
					    form_charset,
					    docu_charset);
	if (fetch_data->name == NULL) {
		NSLOG(netsurf, INFO, "Could not encode name for fetch data");
		free(fetch_data);
		return NSERROR_NOMEM;
	}

	if (value == NULL) {
		fetch_data->value = strdup("");
	} else {
		fetch_data->value = form_encode_item(dom_string_data(value),
						     dom_string_byte_length(value),
						     form_charset,
						     docu_charset);
	}
	if (fetch_data->value == NULL) {
		NSLOG(netsurf, INFO, "Could not encode value for fetch data");
		free(fetch_data->name);
		free(fetch_data);
		return NSERROR_NOMEM;
	}

	/* deal with raw file name */
	if (rawfile != NULL) {
		fetch_data->file = true;
		fetch_data->rawfile = strdup(rawfile);
		if (fetch_data->rawfile == NULL) {
			NSLOG(netsurf, INFO,
			      "Could not encode rawfile value for fetch data");
			free(fetch_data->value);
			free(fetch_data->name);
			free(fetch_data);
			return NSERROR_NOMEM;
		}
	}

	/* link into list */
	**fetch_data_next_ptr = fetch_data;
	*fetch_data_next_ptr = &fetch_data->next;

	return NSERROR_OK;
}


/**
 * process form HTMLTextAreaElement into multipart data.
 *
 * \param text_area_element The form select DOM element to convert.
 * \param form_charset The form character set
 * \param doc_charset The document character set for fallback
 * \param fetch_data_next_ptr The multipart data list being constructed.
 * \return NSERROR_OK on success or appropriate error code.
 */
static nserror
form_dom_to_data_textarea(dom_html_text_area_element *text_area_element,
			  const char *form_charset,
			  const char *doc_charset,
			  struct fetch_multipart_data ***fetch_data_next_ptr)
{
	dom_exception exp; /* the result from DOM operations */
	bool element_disabled;
	dom_string *inputname;
	dom_string *inputvalue;
	nserror res;

	/* check if element is disabled */
	exp = dom_html_text_area_element_get_disabled(text_area_element,
						      &element_disabled);
	if (exp != DOM_NO_ERR) {
		NSLOG(netsurf, INFO,
		      "Could not get text area disabled property. exp %d", exp);
		return NSERROR_DOM;
	}

	if (element_disabled) {
		/* allow enumeration to continue after disabled element */
		return NSERROR_OK;
	}

	/* obtain name property */
	exp = dom_html_text_area_element_get_name(text_area_element,
						  &inputname);
	if (exp != DOM_NO_ERR) {
		NSLOG(netsurf, INFO,
		      "Could not get text area name property. exp %d", exp);
		return NSERROR_DOM;
	}

	if (inputname == NULL) {
		/* allow enumeration to continue after element with no name */
		return NSERROR_OK;
	}

	/* obtain text area value */
	exp = dom_html_text_area_element_get_value(text_area_element,
						   &inputvalue);
	if (exp != DOM_NO_ERR) {
		NSLOG(netsurf, INFO,
		      "Could not get text area content. exp %d", exp);
		dom_string_unref(inputname);
		return NSERROR_DOM;
	}

	/* add key/value pair to fetch data list */
	res = fetch_data_list_add(inputname,
				  inputvalue,
				  NULL,
				  form_charset,
				  doc_charset,
				  fetch_data_next_ptr);

	dom_string_unref(inputvalue);
	dom_string_unref(inputname);

	return res;
}


static nserror
form_dom_to_data_select_option(dom_html_option_element *option_element,
			      dom_string *keyname,
			      const char *form_charset,
			      const char *docu_charset,
			      struct fetch_multipart_data ***fetch_data_next_ptr)
{
	nserror res;
	dom_exception exp; /* the result from DOM operations */
	dom_string *value;
	bool selected;

	exp = dom_html_option_element_get_selected(option_element, &selected);
	if (exp != DOM_NO_ERR) {
		NSLOG(netsurf, INFO, "Could not get option selected property");
		return NSERROR_DOM;
	}

	if (!selected) {
		/* unselected options do not add fetch data entries */
		return NSERROR_OK;
	}

	exp = dom_html_option_element_get_value(option_element, &value);
	if (exp != DOM_NO_ERR) {
		NSLOG(netsurf, INFO, "Could not get option value");
		return NSERROR_DOM;
	}

	/* add key/value pair to fetch data list */
	res = fetch_data_list_add(keyname,
				  value,
				  NULL,
				  form_charset,
				  docu_charset,
				  fetch_data_next_ptr);

	dom_string_unref(value);

	return res;
}


/**
 * process form HTMLSelectElement into multipart data.
 *
 * \param select_element The form select DOM element to convert.
 * \param form_charset The form character set
 * \param doc_charset The document character set for fallback
 * \param fetch_data_next_ptr The multipart data list being constructed.
 * \return NSERROR_OK on success or appropriate error code.
 */
static nserror
form_dom_to_data_select(dom_html_select_element *select_element,
			const char *form_charset,
			const char *doc_charset,
			struct fetch_multipart_data ***fetch_data_next_ptr)
{
	nserror res = NSERROR_OK;
	dom_exception exp; /* the result from DOM operations */
	bool element_disabled;
	dom_string *inputname;
	dom_html_options_collection *options = NULL;
	uint32_t options_count;
	uint32_t option_index;
	dom_node *option_element = NULL;

	/* check if element is disabled */
	exp = dom_html_select_element_get_disabled(select_element,
						   &element_disabled);
	if (exp != DOM_NO_ERR) {
		NSLOG(netsurf, INFO,
		      "Could not get select disabled property. exp %d", exp);
		return NSERROR_DOM;
	}

	if (element_disabled) {
		/* allow enumeration to continue after disabled element */
		return NSERROR_OK;
	}

	/* obtain name property */
	exp = dom_html_select_element_get_name(select_element, &inputname);
	if (exp != DOM_NO_ERR) {
		NSLOG(netsurf, INFO,
		      "Could not get select name property. exp %d", exp);
		return NSERROR_DOM;
	}

	if (inputname == NULL) {
		/* allow enumeration to continue after element with no name */
		return NSERROR_OK;
	}

	/* get options collection */
	exp = dom_html_select_element_get_options(select_element, &options);
	if (exp != DOM_NO_ERR) {
		NSLOG(netsurf, INFO,
		      "Could not get select options collection");
		dom_string_unref(inputname);
		return NSERROR_DOM;
	}

	/* get options collection length */
	exp = dom_html_options_collection_get_length(options, &options_count);
	if (exp != DOM_NO_ERR) {
		NSLOG(netsurf, INFO,
		      "Could not get select options collection length");
		dom_html_options_collection_unref(options);
		dom_string_unref(inputname);
		return NSERROR_DOM;
	}

	/* iterate over options collection */
	for (option_index = 0; option_index < options_count; ++option_index) {
		exp = dom_html_options_collection_item(options,
						       option_index,
						       &option_element);
		if (exp != DOM_NO_ERR) {
			NSLOG(netsurf, INFO,
			      "Could not get options item %d", option_index);
			res = NSERROR_DOM;
		} else {
			res = form_dom_to_data_select_option(
				(dom_html_option_element *)option_element,
				inputname,
				form_charset,
				doc_charset,
				fetch_data_next_ptr);

			dom_node_unref(option_element);
		}

		if (res != NSERROR_OK) {
			break;
		}
	}

	dom_html_options_collection_unref(options);
	dom_string_unref(inputname);

	return res;
}


static nserror
form_dom_to_data_input_submit(dom_html_input_element *input_element,
			      dom_string *inputname,
			      const char *charset,
			      const char *document_charset,
			      dom_html_element **submit_button,
			      struct fetch_multipart_data ***fetch_data_next_ptr)
{
	dom_exception exp; /* the result from DOM operations */
	dom_string *inputvalue;
	nserror res;

	if (*submit_button == NULL) {
		/* caller specified no button so use this one */
		*submit_button = (dom_html_element *)input_element;
	} else if (*submit_button != (dom_html_element *)input_element) {
		return NSERROR_OK;
	}

	/* matched button used to submit form */
	exp = dom_html_input_element_get_value(input_element, &inputvalue);
	if (exp != DOM_NO_ERR) {
		NSLOG(netsurf, INFO, "Could not get submit button value");
		return NSERROR_DOM;
	}

	/* add key/value pair to fetch data list */
	res = fetch_data_list_add(inputname,
				  inputvalue,
				  NULL,
				  charset,
				  document_charset,
				  fetch_data_next_ptr);

	dom_string_unref(inputvalue);

	return res;
}


static nserror
form_dom_to_data_input_image(dom_html_input_element *input_element,
			     dom_string *inputname,
			     const char *charset,
			     const char *document_charset,
			     dom_html_element **submit_button,
			     struct fetch_multipart_data ***fetch_data_next_ptr)
{
	nserror res;
	dom_exception exp; /* the result from DOM operations */
	struct image_input_coords *coords;
	char *basename;

	/* Only use an image input if it was the thing which activated us */
	if (*submit_button != (dom_html_element *)input_element) {
		return NSERROR_OK;
	}

	exp = dom_node_get_user_data((dom_node *)input_element,
				     corestring_dom___ns_key_image_coords_node_data,
				     &coords);
	if (exp != DOM_NO_ERR) {
		NSLOG(netsurf, INFO, "Could not get image XY data");
		return NSERROR_DOM;
	}

	if (coords == NULL) {
		NSLOG(netsurf, INFO, "No XY data on the image input");
		return NSERROR_DOM;
	}

	/* encode input name once */
	basename = form_encode_item(dom_string_data(inputname),
				    dom_string_byte_length(inputname),
				    charset,
				    document_charset);
	if (basename == NULL) {
		NSLOG(netsurf, INFO, "Could not encode basename");
		return NSERROR_NOMEM;
	}

	res = fetch_data_list_add_sname(basename, ".x",
					coords->x,
					fetch_data_next_ptr);

	if (res == NSERROR_OK) {
		res = fetch_data_list_add_sname(basename, ".y",
						coords->y,
						fetch_data_next_ptr);
	}

	free(basename);

	return res;
}


static nserror
form_dom_to_data_input_checkbox(dom_html_input_element *input_element,
				dom_string *inputname,
				const char *charset,
				const char *document_charset,
				struct fetch_multipart_data ***fetch_data_next_ptr)
{
	nserror res;
	dom_exception exp; /* the result from DOM operations */
	bool checked;
	dom_string *inputvalue;

	exp = dom_html_input_element_get_checked(input_element, &checked);
	if (exp != DOM_NO_ERR) {
		NSLOG(netsurf, INFO,
		      "Could not get input element checked");
		return NSERROR_DOM;
	}

	if (!checked) {
		/* unchecked items do not generate a data entry */
		return NSERROR_OK;
	}

	exp = dom_html_input_element_get_value(input_element, &inputvalue);
	if (exp != DOM_NO_ERR) {
		NSLOG(netsurf, INFO,
		      "Could not get input element value");
		return NSERROR_DOM;
	}

	/* ensure a default value */
	if (inputvalue == NULL) {
		inputvalue = dom_string_ref(corestring_dom_on);
	}

	/* add key/value pair to fetch data list */
	res = fetch_data_list_add(inputname,
				  inputvalue,
				  NULL,
				  charset,
				  document_charset,
				  fetch_data_next_ptr);

	dom_string_unref(inputvalue);

	return res;
}


static nserror
form_dom_to_data_input_file(dom_html_input_element *input_element,
			    dom_string *inputname,
			    const char *charset,
			    const char *document_charset,
			    struct fetch_multipart_data ***fetch_data_next_ptr)
{
	nserror res;
	dom_exception exp; /* the result from DOM operations */
	dom_string *inputvalue;
	const char *rawfile = NULL;

	exp = dom_html_input_element_get_value(input_element, &inputvalue);
	if (exp != DOM_NO_ERR) {
		NSLOG(netsurf, INFO, "Could not get file value");
		return NSERROR_DOM;
	}

	exp = dom_node_get_user_data((dom_node *)input_element,
				     corestring_dom___ns_key_file_name_node_data,
				     &rawfile);
	if (exp != DOM_NO_ERR) {
		NSLOG(netsurf, INFO, "Could not get file rawname");
		return NSERROR_DOM;
	}

	if (rawfile == NULL) {
		rawfile = "";
	}

	/* add key/value pair to fetch data list */
	res = fetch_data_list_add(inputname,
				  inputvalue,
				  rawfile,
				  charset,
				  document_charset,
				  fetch_data_next_ptr);

	dom_string_unref(inputvalue);

	return res;
}


static nserror
form_dom_to_data_input_text(dom_html_input_element *input_element,
			    dom_string *inputname,
			    const char *charset,
			    const char *document_charset,
			    struct fetch_multipart_data ***fetch_data_next_ptr)
{
	nserror res;
	dom_exception exp; /* the result from DOM operations */
	dom_string *inputvalue;

	exp = dom_html_input_element_get_value(input_element, &inputvalue);
	if (exp != DOM_NO_ERR) {
		NSLOG(netsurf, INFO, "Could not get input value");
		return NSERROR_DOM;
	}

	/* add key/value pair to fetch data list */
	res = fetch_data_list_add(inputname,
				  inputvalue,
				  NULL,
				  charset,
				  document_charset,
				  fetch_data_next_ptr);

	dom_string_unref(inputvalue);

	return res;
}


/**
 * process form input element into multipart data.
 *
 * \param input_element The form input DOM element to convert.
 * \param charset The form character set
 * \param document_charset The document character set for fallback
 * \param submit_button The DOM element of the button submitting the form
 * \param had_submit A boolean value indicating if the submit button
 *                   has already been processed in the form element enumeration.
 * \param fetch_data_next_ptr The multipart data list being constructed.
 * \return NSERROR_OK on success or appropriate error code.
 */
static nserror
form_dom_to_data_input(dom_html_input_element *input_element,
		       const char *charset,
		       const char *document_charset,
		       dom_html_element **submit_button,
		       struct fetch_multipart_data ***fetch_data_next_ptr)
{
	dom_exception exp; /* the result from DOM operations */
	bool element_disabled;
	dom_string *inputname;
	dom_string *inputtype;
	nserror res;

	/* check if element is disabled */
	exp = dom_html_input_element_get_disabled(input_element,
						  &element_disabled);
	if (exp != DOM_NO_ERR) {
		NSLOG(netsurf, INFO,
		      "Could not get input disabled property. exp %d", exp);
		return NSERROR_DOM;
	}

	if (element_disabled) {
		/* disabled element requires no more processing */
		return NSERROR_OK;
	}

	/* obtain name property */
	exp = dom_html_input_element_get_name(input_element, &inputname);
	if (exp != DOM_NO_ERR) {
		NSLOG(netsurf, INFO,
		      "Could not get input name property. exp %d", exp);
		return NSERROR_DOM;
	}

	if (inputname == NULL) {
		/* element with no name is not converted */
		return NSERROR_OK;
	}

	/* get input type */
	exp = dom_html_input_element_get_type(input_element, &inputtype);
	if (exp != DOM_NO_ERR) {
		NSLOG(netsurf, INFO, "Could not get input element type");
		dom_string_unref(inputname);
		return NSERROR_DOM;
	}

	/* process according to input element type */
	if (dom_string_caseless_isequal(inputtype, corestring_dom_submit)) {

		res = form_dom_to_data_input_submit(input_element,
						    inputname,
						    charset,
						    document_charset,
						    submit_button,
						    fetch_data_next_ptr);

	} else if (dom_string_caseless_isequal(inputtype,
					       corestring_dom_image)) {

		res = form_dom_to_data_input_image(input_element,
						   inputname,
						   charset,
						   document_charset,
						   submit_button,
						   fetch_data_next_ptr);

	} else if (dom_string_caseless_isequal(inputtype,
					       corestring_dom_radio) ||
		   dom_string_caseless_isequal(inputtype,
					       corestring_dom_checkbox)) {

		res = form_dom_to_data_input_checkbox(input_element,
						      inputname,
						      charset,
						      document_charset,
						      fetch_data_next_ptr);

	} else if (dom_string_caseless_isequal(inputtype,
					       corestring_dom_file)) {

		res = form_dom_to_data_input_file(input_element,
						  inputname,
						  charset,
						  document_charset,
						  fetch_data_next_ptr);

	} else if (dom_string_caseless_isequal(inputtype,
					       corestring_dom_reset) ||
		   dom_string_caseless_isequal(inputtype,
					       corestring_dom_button)) {
		/* Skip these */
		NSLOG(netsurf, INFO, "Skipping RESET and BUTTON");
		res = NSERROR_OK;

	} else {
		/* Everything else is treated as text values */
		res = form_dom_to_data_input_text(input_element,
						  inputname,
						  charset,
						  document_charset,
						  fetch_data_next_ptr);

	}

	dom_string_unref(inputtype);
	dom_string_unref(inputname);

	return res;
}


/**
 * process form HTMLButtonElement into multipart data.
 *
 * https://html.spec.whatwg.org/multipage/form-elements.html#the-button-element
 *
 * \param button_element The form button DOM element to convert.
 * \param form_charset The form character set
 * \param doc_charset The document character set for fallback
 * \param submit_button The DOM element of the button submitting the form
 * \param fetch_data_next_ptr The multipart data list being constructed.
 * \return NSERROR_OK on success or appropriate error code.
 */
static nserror
form_dom_to_data_button(dom_html_button_element *button_element,
			const char *form_charset,
			const char *doc_charset,
			dom_html_element **submit_button,
			struct fetch_multipart_data ***fetch_data_next_ptr)
{
	dom_exception exp; /* the result from DOM operations */
	bool element_disabled;
	dom_string *inputname;
	dom_string *inputvalue;
	dom_string *inputtype;
	nserror res = NSERROR_OK;

	/* check if element is disabled */
	exp = dom_html_button_element_get_disabled(button_element,
						   &element_disabled);
	if (exp != DOM_NO_ERR) {
		NSLOG(netsurf, INFO,
		      "Unable to get disabled property. exp %d", exp);
		return NSERROR_DOM;
	}

	if (element_disabled) {
		/* allow enumeration to continue after disabled element */
		return NSERROR_OK;
	}

	/* get the type attribute */
	exp = dom_html_button_element_get_type(button_element, &inputtype);
	if (exp != DOM_NO_ERR) {
		NSLOG(netsurf, INFO, "Could not get button element type");
		return NSERROR_DOM;
	}

	/* If the type attribute is "reset" or "button" the element is
	 *  barred from constraint validation. Specification says
	 *  default and invalid values result in submit which will
	 *  be considered.
	 */
	if (dom_string_caseless_isequal(inputtype, corestring_dom_reset)) {
		/* multipart data entry not required for reset type */
		dom_string_unref(inputtype);
		return NSERROR_OK;
	}
	if (dom_string_caseless_isequal(inputtype, corestring_dom_button)) {
		/* multipart data entry not required for button type */
		dom_string_unref(inputtype);
		return NSERROR_OK;
	}
	dom_string_unref(inputtype);

	/* only submision button generates an element */
	if (*submit_button == NULL) {
		/* no submission button selected yet so use this one */
		*submit_button = (dom_html_element *)button_element;
	}
	if (*submit_button != (dom_html_element *)button_element) {
		return NSERROR_OK;
	}

	/* obtain name property */
	exp = dom_html_button_element_get_name(button_element, &inputname);
	if (exp != DOM_NO_ERR) {
		NSLOG(netsurf, INFO,
		      "Could not get button name property. exp %d", exp);
		return NSERROR_DOM;
	}

	if (inputname == NULL) {
		/* allow enumeration to continue after element with no name */
		return NSERROR_OK;
	}

	/* get button value and add to fetch data list */
	exp = dom_html_button_element_get_value(button_element, &inputvalue);
	if (exp != DOM_NO_ERR) {
		NSLOG(netsurf, INFO, "Could not get submit button value");
		res = NSERROR_DOM;
	} else {
		res = fetch_data_list_add(inputname,
					  inputvalue,
					  NULL,
					  form_charset,
					  doc_charset,
					  fetch_data_next_ptr);

		dom_string_unref(inputvalue);
	}

	dom_string_unref(inputname);

	return res;
}


/**
 * Find an acceptable character set encoding with which to submit the form
 *
 * \param form  The form
 * \return Pointer to charset name (on heap, caller should free) or NULL
 */
static char *form_acceptable_charset(struct form *form)
{
	char *temp, *c;

	if (!form->accept_charsets) {
		/* no accept-charsets attribute for this form */
		if (form->document_charset) {
			/* document charset present, so use it */
			return strdup(form->document_charset);
		} else {
			/* no document charset, so default to 8859-1 */
			return strdup("ISO-8859-1");
		}
	}

	/* make temporary copy of accept-charsets attribute */
	temp = strdup(form->accept_charsets);
	if (!temp)
		return NULL;

	/* make it upper case */
	for (c = temp; *c; c++) {
		*c = ascii_to_upper(*c);
	}

	/* is UTF-8 specified? */
	c = strstr(temp, "UTF-8");
	if (c) {
		free(temp);
		return strdup("UTF-8");
	}

	/* dispense with temporary copy */
	free(temp);

	/* according to RFC2070, the accept-charsets attribute of the
	 * form element contains a space and/or comma separated list */
	c = form->accept_charsets;

	/** \todo an improvement would be to choose an encoding
	 * acceptable to the server which covers as much of the input
	 * values as possible. Additionally, we need to handle the
	 * case where none of the acceptable encodings cover all the
	 * textual input values.  For now, we just extract the first
	 * element of the charset list
	 */
	while (*c && !ascii_is_space(*c)) {
		if (*c == ',')
			break;
		c++;
	}

	return strndup(form->accept_charsets, c - form->accept_charsets);
}


/**
 * Construct multipart data list from 'successful' controls via the DOM.
 *
 * All text strings in the successful controls list will be in the charset most
 * appropriate for submission. Therefore, no utf8_to_* processing should be
 * performed upon them.
 *
 * \todo The chosen charset needs to be made available such that it can be
 * included in the submission request (e.g. in the fetch's Content-Type header)
 *
 * See HTML 4.01 section 17.13.2.
 *
 * \note care is taken to abort even if the error is recoverable as it
 *       is not desirable to submit incomplete form data.
 *
 * \param[in] form form to search for successful controls
 * \param[in] submit_button control used to submit the form, if any
 * \param[out] fetch_data_out updated to point to linked list of
 *                             fetch_multipart_data, NULL if no controls
 * \return NSERROR_OK on success or appropriate error code
 */
static nserror
form_dom_to_data(struct form *form,
		 struct form_control *submit_control,
		 struct fetch_multipart_data **fetch_data_out)
{
	nserror res = NSERROR_OK;
	char *charset; /* form characterset */
	dom_exception exp; /* the result from DOM operations */
	dom_html_collection *elements = NULL; /* the dom form elements */
	uint32_t element_count; /* the number of elements in the DOM form */
	uint32_t element_idx; /* the index of thr enumerated element */
	dom_node *element = NULL; /* the DOM form element */
	dom_string *nodename = NULL; /* the DOM node name of the element */
	struct fetch_multipart_data *fetch_data = NULL; /* fetch data list */
	struct fetch_multipart_data **fetch_data_next = &fetch_data;
	dom_html_element *submit_button;

	/* obtain the submit_button DOM node from the control */
	if (submit_control != NULL) {
		submit_button = submit_control->node;
	} else {
		submit_button = NULL;
	}

	/** \todo Replace this call with something DOMish */
	charset = form_acceptable_charset(form);
	if (charset == NULL) {
		NSLOG(netsurf, INFO, "failed to find charset");
		return NSERROR_NOMEM;
	}

	/* obtain the form elements and count */
	exp = dom_html_form_element_get_elements(form->node, &elements);
	if (exp != DOM_NO_ERR) {
		NSLOG(netsurf, INFO, "Could not get form elements");
		free(charset);
		return NSERROR_DOM;
	}

	exp = dom_html_collection_get_length(elements, &element_count);
	if (exp != DOM_NO_ERR) {
		NSLOG(netsurf, INFO, "Could not get form element count");
		res = NSERROR_DOM;
		goto form_dom_to_data_error;
	}

	for (element_idx = 0; element_idx < element_count; element_idx++) {
		/* obtain a form element */
		exp = dom_html_collection_item(elements, element_idx, &element);
		if (exp != DOM_NO_ERR) {
			NSLOG(netsurf, INFO,
			      "retrieving form element %d failed with %d",
			      element_idx, exp);
			res = NSERROR_DOM;
			goto form_dom_to_data_error;
		}

		/* node name from element */
		exp = dom_node_get_node_name(element, &nodename);
		if (exp != DOM_NO_ERR) {
			NSLOG(netsurf, INFO,
			      "getting element node name %d failed with %d",
			      element_idx, exp);
			dom_node_unref(element);
			res = NSERROR_DOM;
			goto form_dom_to_data_error;
		}

		if (dom_string_isequal(nodename, corestring_dom_TEXTAREA)) {
			/* Form element is HTMLTextAreaElement */
			res = form_dom_to_data_textarea(
				(dom_html_text_area_element *)element,
				charset,
				form->document_charset,
				&fetch_data_next);

		} else if (dom_string_isequal(nodename, corestring_dom_SELECT)) {
			/* Form element is HTMLSelectElement */
			res = form_dom_to_data_select(
				(dom_html_select_element *)element,
				charset,
				form->document_charset,
				&fetch_data_next);

		} else if (dom_string_isequal(nodename, corestring_dom_INPUT)) {
			/* Form element is HTMLInputElement */
			res = form_dom_to_data_input(
				(dom_html_input_element *)element,
				charset,
				form->document_charset,
				&submit_button,
				&fetch_data_next);

		} else if (dom_string_isequal(nodename, corestring_dom_BUTTON)) {
			/* Form element is HTMLButtonElement */
			res = form_dom_to_data_button(
				(dom_html_button_element *)element,
				charset,
				form->document_charset,
				&submit_button,
				&fetch_data_next);

		} else {
			/* Form element is not handled */
			NSLOG(netsurf, INFO,
			      "Unhandled element type: %*s",
			      (int)dom_string_byte_length(nodename),
			      dom_string_data(nodename));
			res = NSERROR_DOM;

		}

		dom_string_unref(nodename);
		dom_node_unref(element);

		/* abort form element enumeration on error */
		if (res != NSERROR_OK) {
			goto form_dom_to_data_error;
		}
	}

	*fetch_data_out = fetch_data;
	dom_html_collection_unref(elements);
	free(charset);

	return NSERROR_OK;

form_dom_to_data_error:
	fetch_multipart_data_destroy(fetch_data);
	dom_html_collection_unref(elements);
	free(charset);

	return res;
}

/**
 * Encode controls using application/x-www-form-urlencoded.
 *
 * \param[in] form form to which successful controls relate
 * \param[in] control linked list of fetch_multipart_data
 * \param[out] encoded_out URL-encoded form data
 * \return NSERROR_OK on success and \a encoded_out updated else appropriate error code
 */
static nserror
form_url_encode(struct form *form,
		struct fetch_multipart_data *control,
		char **encoded_out)
{
	char *name, *value;
	char *s, *s2;
	unsigned int len, len1, len_init;
	nserror res;

	s = malloc(1);

	if (s == NULL) {
		return NSERROR_NOMEM;
	}

	s[0] = '\0';
	len_init = len = 0;

	for (; control; control = control->next) {
		res = url_escape(control->name, true, NULL, &name);
		if (res != NSERROR_OK) {
			free(s);
			return res;
		}

		res = url_escape(control->value, true, NULL, &value);
		if (res != NSERROR_OK) {
			free(name);
			free(s);
			return res;
		}

		/* resize string to allow for new key/value pair,
		 *  equals, amphersand and terminator
		 */
		len1 = len + strlen(name) + strlen(value) + 2;
		s2 = realloc(s, len1 + 1);
		if (s2 == NULL) {
			free(value);
			free(name);
			free(s);
			return NSERROR_NOMEM;
		}
		s = s2;

		snprintf(s + len, (len1 + 1) - len, "%s=%s&", name, value);
		len = len1;
		free(name);
		free(value);
	}

	if (len > len_init) {
		/* Replace trailing '&' */
		s[len - 1] = '\0';
	}

	*encoded_out = s;

	return NSERROR_OK;
}


/**
 * Callback for the select menus scroll
 */
static void
form_select_menu_scroll_callback(void *client_data,
				 struct scrollbar_msg_data *scrollbar_data)
{
	struct form_control *control = client_data;
	struct form_select_menu *menu = control->data.select.menu;
	html_content *html = (html_content *)menu->c;

	switch (scrollbar_data->msg) {
		case SCROLLBAR_MSG_MOVED:
			menu->callback(menu->client_data,
					0, 0,
					menu->width,
					menu->height);
			break;
		case SCROLLBAR_MSG_SCROLL_START:
		{
			struct rect rect = {
				.x0 = scrollbar_data->x0,
				.y0 = scrollbar_data->y0,
				.x1 = scrollbar_data->x1,
				.y1 = scrollbar_data->y1
			};

			browser_window_set_drag_type(html->bw,
					DRAGGING_CONTENT_SCROLLBAR, &rect);

			menu->scroll_capture = true;
		}
			break;
		case SCROLLBAR_MSG_SCROLL_FINISHED:
			menu->scroll_capture = false;

			browser_window_set_drag_type(html->bw,
					DRAGGING_NONE, NULL);
			break;
		default:
			break;
	}
}


/**
 * Process a selection from a form select menu.
 *
 * \param  html The html content handle for the form
 * \param  control  form control with menu
 * \param  item	    index of item selected from the menu
 * \return NSERROR_OK or appropriate error code.
 */
static nserror
form__select_process_selection(html_content *html,
			       struct form_control *control,
			       int item)
{
	struct box *inline_box;
	struct form_option *o;
	int count;
	nserror ret = NSERROR_OK;

	assert(control != NULL);
	assert(html != NULL);

	/**
	 * \todo Even though the form code is effectively part of the html
	 *        content handler, poking around inside contents is not good
	 */

	inline_box = control->box->children->children;

	for (count = 0, o = control->data.select.items;
			o != NULL;
			count++, o = o->next) {
		if (!control->data.select.multiple && o->selected) {
			o->selected = false;
			dom_html_option_element_set_selected(o->node, false);
		}

		if (count == item) {
			if (control->data.select.multiple) {
				if (o->selected) {
					o->selected = false;
					dom_html_option_element_set_selected(
							o->node, false);
					control->data.select.num_selected--;
				} else {
					o->selected = true;
					dom_html_option_element_set_selected(
							o->node, true);
					control->data.select.num_selected++;
				}
			} else {
				dom_html_option_element_set_selected(
						o->node, true);
				o->selected = true;
			}
		}

		if (o->selected) {
			control->data.select.current = o;
		}
	}

	talloc_free(inline_box->text);
	inline_box->text = 0;

	if (control->data.select.num_selected == 0) {
		inline_box->text = talloc_strdup(html->bctx,
				messages_get("Form_None"));
	} else if (control->data.select.num_selected == 1) {
		inline_box->text = talloc_strdup(html->bctx,
				control->data.select.current->text);
	} else {
		inline_box->text = talloc_strdup(html->bctx,
				messages_get("Form_Many"));
	}

	if (!inline_box->text) {
		ret = NSERROR_NOMEM;
		inline_box->length = 0;
	} else {
		inline_box->length = strlen(inline_box->text);
	}
	inline_box->width = control->box->width;

	html__redraw_a_box(html, control->box);

	return ret;
}


/**
 * Handle a click on the area of the currently opened select menu.
 *
 * \param control the select menu which received the click
 * \param x X coordinate of click
 * \param y Y coordinate of click
 */
static void form_select_menu_clicked(struct form_control *control, int x, int y)
{
	struct form_select_menu *menu = control->data.select.menu;
	struct form_option *option;
	html_content *html = (html_content *)menu->c;
	int line_height, line_height_with_spacing;
	int item_bottom_y;
	int scroll, i;

	scroll = scrollbar_get_offset(menu->scrollbar);

	line_height = menu->line_height;
	line_height_with_spacing = line_height +
			line_height * SELECT_LINE_SPACING;

	option = control->data.select.items;
	item_bottom_y = line_height_with_spacing;
	i = 0;
	while (option && item_bottom_y < scroll + y) {
		item_bottom_y += line_height_with_spacing;
		option = option->next;
		i++;
	}

	if (option != NULL) {
		form__select_process_selection(html, control, i);
	}

	menu->callback(menu->client_data, 0, 0, menu->width, menu->height);
}


/* exported interface documented in html/form_internal.h */
void form_add_control(struct form *form, struct form_control *control)
{
	if (form == NULL) {
		return;
	}

	control->form = form;

	if (form->controls != NULL) {
		assert(form->last_control);

		form->last_control->next = control;
		control->prev = form->last_control;
		control->next = NULL;
		form->last_control = control;
	} else {
		form->controls = form->last_control = control;
	}
}


/* exported interface documented in html/form_internal.h */
void form_free_control(struct form_control *control)
{
	struct form_control *c;
	assert(control != NULL);

	NSLOG(netsurf, INFO, "Control:%p name:%p value:%p initial:%p",
	      control, control->name, control->value, control->initial_value);
	free(control->name);
	free(control->value);
	free(control->initial_value);
	if (control->last_synced_value != NULL) {
		free(control->last_synced_value);
	}

	if (control->type == GADGET_SELECT) {
		struct form_option *option, *next;

		for (option = control->data.select.items; option;
				option = next) {
			next = option->next;
			NSLOG(netsurf, INFO,
			      "select option:%p text:%p value:%p", option,
			      option->text, option->value);
			free(option->text);
			free(option->value);
			free(option);
		}
		if (control->data.select.menu != NULL) {
			form_free_select_menu(control);
		}
	}

	if (control->type == GADGET_TEXTAREA ||
			control->type == GADGET_TEXTBOX ||
			control->type == GADGET_PASSWORD) {

		if (control->data.text.initial != NULL) {
			dom_string_unref(control->data.text.initial);
		}

		if (control->data.text.ta != NULL) {
			textarea_destroy(control->data.text.ta);
		}
	}

	/* unlink the control from the form */
	if (control->form != NULL) {
		for (c = control->form->controls; c != NULL; c = c->next) {
			if (c->next == control) {
				c->next = control->next;
				if (control->form->last_control == control)
					control->form->last_control = c;
				break;
			}
			if (c == control) {
				/* can only happen if control was first control */
				control->form->controls = control->next;
				if (control->form->last_control == control)
					control->form->controls =
						control->form->last_control = NULL;
				break;
			}
		}
	}

	if (control->node_value != NULL) {
		dom_string_unref(control->node_value);
	}

	free(control);
}


/* exported interface documented in html/form_internal.h */
bool form_add_option(struct form_control *control, char *value, char *text,
		     bool selected, void *node)
{
	struct form_option *option;

	assert(control);
	assert(control->type == GADGET_SELECT);

	option = calloc(1, sizeof *option);
	if (!option)
		return false;

	option->value = value;
	option->text = text;

	/* add to linked list */
	if (control->data.select.items == 0)
		control->data.select.items = option;
	else
		control->data.select.last_item->next = option;
	control->data.select.last_item = option;

	/* set selected */
	if (selected && (control->data.select.num_selected == 0 ||
			control->data.select.multiple)) {
		option->selected = option->initial_selected = true;
		control->data.select.num_selected++;
		control->data.select.current = option;
	}

	control->data.select.num_items++;

	option->node = node;

	return true;
}


/* exported interface documented in html/form_internal.h */
nserror
form_open_select_menu(void *client_data,
		      struct form_control *control,
		      select_menu_redraw_callback callback,
		      struct content *c)
{
	int line_height_with_spacing;
	struct box *box;
	plot_font_style_t fstyle;
	int total_height;
	struct form_select_menu *menu;
	html_content *html = (html_content *)c;
	nserror res;

	/* if the menu is opened for the first time */
	if (control->data.select.menu == NULL) {

		menu = calloc(1, sizeof (struct form_select_menu));
		if (menu == NULL) {
			return NSERROR_NOMEM;
		}

		control->data.select.menu = menu;

		box = control->box;

		menu->width = box->width +
			box->border[RIGHT].width + box->padding[RIGHT] +
			box->border[LEFT].width + box->padding[LEFT];

		font_plot_style_from_css(&html->len_ctx, control->box->style,
				&fstyle);
		menu->f_size = fstyle.size;

		menu->line_height = FIXTOINT(FDIV((FMUL(FLTTOFIX(1.2),
				FMUL(nscss_screen_dpi,
				INTTOFIX(fstyle.size / PLOT_STYLE_SCALE)))),
				F_72));

		line_height_with_spacing = menu->line_height +
				menu->line_height *
				SELECT_LINE_SPACING;

		total_height = control->data.select.num_items *
				line_height_with_spacing;
		menu->height = total_height;

		if (menu->height > MAX_SELECT_HEIGHT) {
			menu->height = MAX_SELECT_HEIGHT;
		}

		menu->client_data = client_data;
		menu->callback = callback;
		res = scrollbar_create(false,
				       menu->height,
				       total_height,
				       menu->height,
				       control,
				       form_select_menu_scroll_callback,
				       &(menu->scrollbar));
		if (res != NSERROR_OK) {
			control->data.select.menu = NULL;
			free(menu);
			return res;
		}
		menu->c = c;
	} else {
		menu = control->data.select.menu;
	}

	menu->callback(client_data, 0, 0, menu->width, menu->height);

	return NSERROR_OK;
}


/* exported interface documented in html/form_internal.h */
void form_free_select_menu(struct form_control *control)
{
	if (control->data.select.menu->scrollbar != NULL)
		scrollbar_destroy(control->data.select.menu->scrollbar);
	free(control->data.select.menu);
	control->data.select.menu = NULL;
}


/* exported interface documented in html/form_internal.h */
bool
form_redraw_select_menu(struct form_control *control,
			int x, int y,
			float scale,
			const struct rect *clip,
			const struct redraw_context *ctx)
{
	struct box *box;
	struct form_select_menu *menu = control->data.select.menu;
	struct form_option *option;
	int line_height, line_height_with_spacing;
	int width, height;
	int x0, y0, x1, scrollbar_x, y1, y2, y3;
	int item_y;
	int text_pos_offset, text_x;
	int scrollbar_width = SCROLLBAR_WIDTH;
	int i;
	int scroll;
	int x_cp, y_cp;
	struct rect r;
	struct rect rect;
	nserror res;

	box = control->box;

	x_cp = x;
	y_cp = y;
	width = menu->width;
	height = menu->height;
	line_height = menu->line_height;

	line_height_with_spacing = line_height +
			line_height * SELECT_LINE_SPACING;
	scroll = scrollbar_get_offset(menu->scrollbar);

	if (scale != 1.0) {
		x *= scale;
		y *= scale;
		width *= scale;
		height *= scale;
		scrollbar_width *= scale;

		i = scroll / line_height_with_spacing;
		scroll -= i * line_height_with_spacing;
		line_height *= scale;
		line_height_with_spacing *= scale;
		scroll *= scale;
		scroll += i * line_height_with_spacing;
	}


	x0 = x;
	y0 = y;
	x1 = x + width - 1;
	y1 = y + height - 1;
	scrollbar_x = x1 - scrollbar_width;

	r.x0 = x0;
	r.y0 = y0;
	r.x1 = x1 + 1;
	r.y1 = y1 + 1;
	res = ctx->plot->clip(ctx, &r);
	if (res != NSERROR_OK) {
		return false;
	}

	rect.x0 = x0;
	rect.y0 = y0;
	rect.x1 = x1;
	rect.y1 = y1;
	res = ctx->plot->rectangle(ctx, plot_style_stroke_darkwbasec, &rect);
	if (res != NSERROR_OK) {
		return false;
	}

	x0 = x0 + SELECT_BORDER_WIDTH;
	y0 = y0 + SELECT_BORDER_WIDTH;
	x1 = x1 - SELECT_BORDER_WIDTH;
	y1 = y1 - SELECT_BORDER_WIDTH;
	height = height - 2 * SELECT_BORDER_WIDTH;

	r.x0 = x0;
	r.y0 = y0;
	r.x1 = x1 + 1;
	r.y1 = y1 + 1;
	res = ctx->plot->clip(ctx, &r);
	if (res != NSERROR_OK) {
		return false;
	}

	res = ctx->plot->rectangle(ctx, plot_style_fill_lightwbasec, &r);
	if (res != NSERROR_OK) {
		return false;
	}

	option = control->data.select.items;
	item_y = line_height_with_spacing;

	while (item_y < scroll) {
		option = option->next;
		item_y += line_height_with_spacing;
	}
	item_y -= line_height_with_spacing;
	text_pos_offset = y - scroll +
			(int) (line_height * (0.75 + SELECT_LINE_SPACING));
	text_x = x + (box->border[LEFT].width + box->padding[LEFT]) * scale;

	plot_fstyle_entry.size = menu->f_size;

	while (option && item_y - scroll < height) {

		if (option->selected) {
			y2 = y + item_y - scroll;
			y3 = y + item_y + line_height_with_spacing - scroll;

			rect.x0 = x0;
			rect.y0 = y0 > y2 ? y0 : y2;
			rect.x1 = scrollbar_x + 1;
			rect.y1 = y3 < y1 + 1 ? y3 : y1 + 1;
			res = ctx->plot->rectangle(ctx, &plot_style_fill_selected, &rect);
			if (res != NSERROR_OK) {
				return false;
			}
		}

		y2 = text_pos_offset + item_y;
		res = ctx->plot->text(ctx,
				      &plot_fstyle_entry,
				      text_x, y2,
				      option->text, strlen(option->text));
		if (res != NSERROR_OK) {
			return false;
		}

		item_y += line_height_with_spacing;
		option = option->next;
	}

	res = scrollbar_redraw(menu->scrollbar,
			       x_cp + menu->width - SCROLLBAR_WIDTH,
			       y_cp,
			       clip, scale, ctx);
	if (res != NSERROR_OK) {
		return false;
	}

	return true;
}


/* private interface described in html/form_internal.h */
bool
form_clip_inside_select_menu(struct form_control *control,
			     float scale,
			     const struct rect *clip)
{
	struct form_select_menu *menu = control->data.select.menu;
	int width, height;


	width = menu->width;
	height = menu->height;

	if (scale != 1.0) {
		width *= scale;
		height *= scale;
	}

	if (clip->x0 >= 0 &&
	    clip->x1 <= width &&
	    clip->y0 >= 0 &&
	    clip->y1 <= height)
		return true;

	return false;
}


/* exported interface documented in netsurf/form.h */
nserror form_select_process_selection(struct form_control *control, int item)
{
	assert(control != NULL);

	return form__select_process_selection(control->html, control, item);
}


/* exported interface documented in netsurf/form.h */
struct form_option *
form_select_get_option(struct form_control *control, int item)
{
	struct form_option *opt;

	opt = control->data.select.items;
	while ((opt != NULL) && (item > 0)) {
		opt = opt->next;
		item--;
	}
	return opt;
}


/* exported interface documented in netsurf/form.h */
char *form_control_get_name(struct form_control *control)
{
	return control->name;
}


/* exported interface documented in netsurf/form.h */
nserror form_control_bounding_rect(struct form_control *control, struct rect *r)
{
	box_bounds( control->box, r );
	return NSERROR_OK;
}


/* private interface described in html/form_internal.h */
const char *
form_select_mouse_action(struct form_control *control,
			 browser_mouse_state mouse,
			 int x, int y)
{
	struct form_select_menu *menu = control->data.select.menu;
	int x0, y0, x1, y1, scrollbar_x;
	const char *status = NULL;
	bool multiple = control->data.select.multiple;

	x0 = 0;
	y0 = 0;
	x1 = menu->width;
	y1 = menu->height;
	scrollbar_x = x1 - SCROLLBAR_WIDTH;

	if (menu->scroll_capture ||
			(x > scrollbar_x && x < x1 && y > y0 && y < y1)) {
		/* The scroll is currently capturing all events or the mouse
		 * event is taking place on the scrollbar widget area
		 */
		x -= scrollbar_x;
		return scrollbar_mouse_status_to_message(
				scrollbar_mouse_action(menu->scrollbar,
						mouse, x, y));
	}


	if (x > x0 && x < scrollbar_x && y > y0 && y < y1) {
		/* over option area */

		if (mouse & (BROWSER_MOUSE_CLICK_1 | BROWSER_MOUSE_CLICK_2))
			/* button 1 or 2 click */
			form_select_menu_clicked(control, x, y);

		if (!(mouse & BROWSER_MOUSE_CLICK_1 && !multiple))
			/* anything but a button 1 click over a single select
			   menu */
			status = messages_get(control->data.select.multiple ?
					"SelectMClick" : "SelectClick");

	} else if (!(mouse & (BROWSER_MOUSE_CLICK_1 | BROWSER_MOUSE_CLICK_2)))
		/* if not a button 1 or 2 click*/
		status = messages_get("SelectClose");

	return status;
}


/* private interface described in html/form_internal.h */
void
form_select_mouse_drag_end(struct form_control *control,
			   browser_mouse_state mouse,
			   int x, int y)
{
	int x0, y0, x1, y1;
	int box_x, box_y;
	struct box *box;
	struct form_select_menu *menu = control->data.select.menu;

	box = control->box;

	/* Get global coords of scrollbar */
	box_coords(box, &box_x, &box_y);
	box_x -= box->border[LEFT].width;
	box_y += box->height + box->border[BOTTOM].width +
			box->padding[BOTTOM] + box->padding[TOP];

	/* Get drag end coords relative to scrollbar */
	x = x - box_x;
	y = y - box_y;

	if (menu->scroll_capture) {
		x -= menu->width - SCROLLBAR_WIDTH;
		scrollbar_mouse_drag_end(menu->scrollbar, mouse, x, y);
		return;
	}

	x0 = 0;
	y0 = 0;
	x1 = menu->width;
	y1 = menu->height;


	if (x > x0 && x < x1 - SCROLLBAR_WIDTH && y >  y0 && y < y1) {
		/* handle drag end above the option area like a regular click */
		form_select_menu_clicked(control, x, y);
	}
}


/* private interface described in html/form_internal.h */
void form_select_get_dimensions(struct form_control *control,
		int *width, int *height)
{
	*width = control->data.select.menu->width;
	*height = control->data.select.menu->height;
}


/* private interface described in html/form_internal.h */
void form_select_menu_callback(void *client_data,
		int x, int y, int width, int height)
{
	html_content *html = client_data;
	int menu_x, menu_y;
	struct box *box;

	box = html->visible_select_menu->box;
	box_coords(box, &menu_x, &menu_y);

	menu_x -= box->border[LEFT].width;
	menu_y += box->height + box->border[BOTTOM].width +
			box->padding[BOTTOM] +
			box->padding[TOP];
	content__request_redraw((struct content *)html, menu_x + x, menu_y + y,
			width, height);
}


/* private interface described in html/form_internal.h */
void form_radio_set(struct form_control *radio)
{
	struct form_control *control;

	assert(radio);
	if (!radio->form)
		return;

	if (radio->selected)
		return;

	for (control = radio->form->controls; control;
			control = control->next) {
		if (control->type != GADGET_RADIO)
			continue;
		if (control == radio)
			continue;
		if (strcmp(control->name, radio->name) != 0)
			continue;

		if (control->selected) {
			control->selected = false;
			dom_html_input_element_set_checked(control->node, false);
			html__redraw_a_box(radio->html, control->box);
		}
	}

	radio->selected = true;
	dom_html_input_element_set_checked(radio->node, true);
	html__redraw_a_box(radio->html, radio->box);
}


/* private interface described in html/form_internal.h */
nserror
form_submit(nsurl *page_url,
	    struct browser_window *target,
	    struct form *form,
	    struct form_control *submit_button)
{
	nserror res;
	char *data = NULL; /* encoded form data */
	struct fetch_multipart_data *success = NULL; /* gcc is incapable of correctly reasoning about use and generates "maybe used uninitialised" warnings */
	nsurl *action_url;
	nsurl *query_url;

	assert(form != NULL);

	/* obtain list of controls from DOM */
	res = form_dom_to_data(form, submit_button, &success);
	if (res != NSERROR_OK) {
		return res;
	}

	/* Decompose action */
	res = nsurl_create(form->action, &action_url);
	if (res != NSERROR_OK) {
		fetch_multipart_data_destroy(success);
		return res;
	}

	switch (form->method) {
	case method_GET:
		res = form_url_encode(form, success, &data);
		if (res == NSERROR_OK) {
			/* Replace query segment */
			res = nsurl_replace_query(action_url, data, &query_url);
			if (res == NSERROR_OK) {
				res = browser_window_navigate(target,
							      query_url,
							      page_url,
							      BW_NAVIGATE_HISTORY,
							      NULL,
							      NULL,
							      NULL);

				nsurl_unref(query_url);
			}
			free(data);
		}
		break;

	case method_POST_URLENC:
		res = form_url_encode(form, success, &data);
		if (res == NSERROR_OK) {
			res = browser_window_navigate(target,
						      action_url,
						      page_url,
						      BW_NAVIGATE_HISTORY,
						      data,
						      NULL,
						      NULL);
			free(data);
		}
		break;

	case method_POST_MULTIPART:
		res = browser_window_navigate(target,
					      action_url,
					      page_url,
					      BW_NAVIGATE_HISTORY,
					      NULL,
					      success,
					      NULL);

		break;
	}

	nsurl_unref(action_url);
	fetch_multipart_data_destroy(success);

	return res;
}


/* exported interface documented in html/form_internal.h */
void form_gadget_update_value(struct form_control *control, char *value)
{
	switch (control->type) {
	case GADGET_HIDDEN:
	case GADGET_TEXTBOX:
	case GADGET_TEXTAREA:
	case GADGET_PASSWORD:
	case GADGET_FILE:
		if (control->value != NULL) {
			free(control->value);
		}
		control->value = value;
		if (control->node != NULL) {
			dom_exception err;
			dom_string *str;
			err = dom_string_create((uint8_t *)value,
						strlen(value), &str);
			if (err == DOM_NO_ERR) {
				if (control->type == GADGET_TEXTAREA)
					err = dom_html_text_area_element_set_value(
						(dom_html_text_area_element *)(control->node),
						str);
				else
					err = dom_html_input_element_set_value(
						(dom_html_input_element *)(control->node),
						str);
				dom_string_unref(str);
			}
		}
		break;
	default:
		/* Do nothing */
		break;
	}

	/* Finally, sync this with the DOM */
	form_gadget_sync_with_dom(control);
}


/* Exported API, see html/form_internal.h */
void
form_gadget_sync_with_dom(struct form_control *control)
{
	dom_exception exc;
	dom_string *value = NULL;
	bool changed_dom = false;

	if (control->syncing ||
	    (control->type != GADGET_TEXTBOX &&
	     control->type != GADGET_PASSWORD &&
	     control->type != GADGET_HIDDEN &&
	     control->type != GADGET_TEXTAREA)) {
		/* Not a control we support, or the control is already
		 * mid-sync so we don't want to disrupt that
		 */
		return;
	}

	control->syncing = true;

	/* If we've changed value, sync that toward the DOM */
	if ((control->last_synced_value == NULL &&
	     control->value != NULL &&
	     control->value[0] != '\0') ||
	    (control->last_synced_value != NULL &&
	     control->value != NULL &&
	     strcmp(control->value, control->last_synced_value) != 0)) {
		char *dup = strdup(control->value);
		if (dup == NULL) {
			goto out;
		}
		if (control->last_synced_value != NULL) {
			free(control->last_synced_value);
		}
		control->last_synced_value = dup;
		exc = dom_string_create((uint8_t *)(control->value),
					strlen(control->value), &value);
		if (exc != DOM_NO_ERR) {
			goto out;
		}
		if (control->node_value != NULL) {
			dom_string_unref(control->node_value);
		}
		control->node_value = value;
		value = NULL;
		if (control->type == GADGET_TEXTAREA) {
			exc = dom_html_text_area_element_set_value(control->node, control->node_value);
		} else {
			exc = dom_html_input_element_set_value(control->node, control->node_value);
		}
		if (exc != DOM_NO_ERR) {
			goto out;
		}
		changed_dom = true;
	}

	/* Now check if the DOM has changed since our last go */
	if (control->type == GADGET_TEXTAREA) {
		exc = dom_html_text_area_element_get_value(control->node, &value);
	} else {
		exc = dom_html_input_element_get_value(control->node, &value);
	}

	if (exc != DOM_NO_ERR) {
		/* Nothing much we can do here */
		goto out;
	}

	if (!dom_string_isequal(control->node_value, value)) {
		/* The DOM has changed */
		if (!changed_dom) {
			/* And it wasn't us */
			char *value_s = strndup(
				dom_string_data(value),
				dom_string_byte_length(value));
			char *dup = NULL;
			if (value_s == NULL) {
				goto out;
			}
			dup = strdup(value_s);
			if (dup == NULL) {
				free(value_s);
				goto out;
			}
			free(control->value);
			control->value = value_s;
			free(control->last_synced_value);
			control->last_synced_value = dup;
			if (control->type != GADGET_HIDDEN &&
			    control->data.text.ta != NULL) {
				textarea_set_text(control->data.text.ta,
						  value_s);
			}
		}
		control->node_value = value;
		value = NULL;
	}

out:
	if (value != NULL)
		dom_string_unref(value);
	control->syncing = false;
}


/* exported interface documented in html/form_internal.h */
struct form *
form_new(void *node,
	 const char *action,
	 const char *target,
	 form_method method,
	 const char *charset,
	 const char *doc_charset)
{
	struct form *form;

	form = calloc(1, sizeof *form);
	if (!form)
		return NULL;

	form->action = strdup(action != NULL ? action : "");
	if (form->action == NULL) {
		free(form);
		return NULL;
	}

	form->target = target != NULL ? strdup(target) : NULL;
	if (target != NULL && form->target == NULL) {
		free(form->action);
		free(form);
		return NULL;
	}

	form->method = method;

	form->accept_charsets = charset != NULL ? strdup(charset) : NULL;
	if (charset != NULL && form->accept_charsets == NULL) {
		free(form->target);
		free(form->action);
		free(form);
		return NULL;
	}

	form->document_charset = doc_charset != NULL ? strdup(doc_charset)
						     : NULL;
	if (doc_charset && form->document_charset == NULL) {
		free(form->accept_charsets);
		free(form->target);
		free(form->action);
		free(form);
		return NULL;
	}

	form->node = node;

	return form;
}


/* exported interface documented in html/form_internal.h */
void form_free(struct form *form)
{
	struct form_control *c, *d;

	for (c = form->controls; c != NULL; c = d) {
		d = c->next;

		form_free_control(c);
	}

	free(form->action);
	free(form->target);
	free(form->accept_charsets);
	free(form->document_charset);

	free(form);
}


/* exported interface documented in html/form_internal.h */
struct form_control *form_new_control(void *node, form_control_type type)
{
	struct form_control *control;

	control = calloc(1, sizeof *control);
	if (control == NULL)
		return NULL;

	control->node = node;
	control->type = type;

	return control;
}







netsurf-vince/pdf/content/handlers/html/form_internal.h

/*
 * Copyright 2014 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Interface to form handling functions internal to HTML content handler.
 */

#ifndef NETSURF_HTML_FORM_INTERNAL_H
#define NETSURF_HTML_FORM_INTERNAL_H

#include <stdbool.h>

#include "netsurf/form.h"

struct box;
struct form_control;
struct form_option;
struct form_select_menu;
struct form;
struct html_content;
struct dom_string;
struct content;
struct nsurl;
struct fetch_multipart_data;
struct redraw_context;
struct browser_window;

enum browser_mouse_state;

/** Type of a struct form_control. */
typedef enum {
	GADGET_HIDDEN,
	GADGET_TEXTBOX,
	GADGET_RADIO,
	GADGET_CHECKBOX,
	GADGET_SELECT,
	GADGET_TEXTAREA,
	GADGET_IMAGE,
	GADGET_PASSWORD,
	GADGET_SUBMIT,
	GADGET_RESET,
	GADGET_FILE,
	GADGET_BUTTON
} form_control_type;

/** Data for textarea */
struct form_textarea_data {
	struct form_control *gadget;
};

struct image_input_coords {
	int x;
	int y;
};

/** Form control. */
struct form_control {
	void *node;			/**< Corresponding DOM node */
	struct dom_string *node_value;  /**< The last value sync'd with the DOM */
	bool syncing;                   /**< Set if a DOM sync is in-progress */
	struct html_content *html;	/**< HTML content containing control */

	form_control_type type;		/**< Type of control */

	struct form *form;		/**< Containing form */

	char *name;			/**< Control name */
	char *value;			/**< Current value of control */
	char *initial_value;		/**< Initial value of control */
	char *last_synced_value;        /**< The last value sync'd to the DOM */
	bool disabled;			/**< Whether control is disabled */

	struct box *box;		/**< Box for control */

	unsigned int length;		/**< Number of characters in control */
	unsigned int maxlength;		/**< Maximum characters permitted */

	bool selected;			/**< Whether control is selected */

	union {
		struct {
			int mx, my;
		} image;
		struct {
			int num_items;
			struct form_option *items, *last_item;
			bool multiple;
			int num_selected;
			/** Currently selected item, if num_selected == 1. */
			struct form_option *current;
			struct form_select_menu *menu;
		} select;
		struct {
			struct textarea *ta;
			struct dom_string *initial;
			struct form_textarea_data data;
		} text;			/**< input type=text or textarea */
	} data;

	struct form_control *prev;      /**< Previous control in this form */
	struct form_control *next;	/**< Next control in this form. */
};

/** Form submit method. */
typedef enum {
	method_GET,		/**< GET, always url encoded. */
	method_POST_URLENC,	/**< POST, url encoded. */
	method_POST_MULTIPART	/**< POST, multipart/form-data. */
} form_method;

/** HTML form. */
struct form {
	void *node;			/**< Corresponding DOM node */

	char *action;			/**< Absolute URL to submit to. */
	char *target;			/**< Target to submit to. */
	form_method method;		/**< Method and enctype. */
	char *accept_charsets;		/**< Charset to submit form in */
	char *document_charset;		/**< Charset of document containing form */
	struct form_control *controls;	/**< Linked list of controls. */
	struct form_control *last_control;	/**< Last control in list. */

	struct form *prev;		/**< Previous form in doc. */
};

/**
 * Called by the select menu when it wants an area to be redrawn. The
 * coordinates are menu origin relative.
 *
 * \param client_data	data which was passed to form_open_select_menu
 * \param x		X coordinate of redraw rectangle
 * \param y		Y coordinate of redraw rectangle
 * \param width		width of redraw rectangle
 * \param height	height of redraw rectangle
 */
typedef void(*select_menu_redraw_callback)(void *client_data,
		int x, int y, int width, int height);

/**
 * Create a struct form.
 *
 * \param node         DOM node associated with form
 * \param action       URL to submit form to, or NULL for default
 * \param target       Target frame of form, or NULL for default
 * \param method       method and enctype
 * \param charset      acceptable encodings for form submission, or NULL
 * \param doc_charset  encoding of containing document, or NULL
 * \return A new form or NULL on memory exhaustion
 */
struct form *form_new(void *node, const char *action, const char *target,
		form_method method, const char *charset,
		const char *doc_charset);

/**
 * Free a form and any controls it owns.
 *
 * \note There may exist controls attached to box tree nodes which are not
 * associated with any form. These will leak at present. Ideally, they will
 * be cleaned up when the box tree is destroyed. As that currently happens
 * via talloc, this won't happen. These controls are distinguishable, as their
 * form field will be NULL.
 *
 * \param form The form to free
 */
void form_free(struct form *form);


/**
 * Create a struct form_control.
 *
 * \param  node  Associated DOM node
 * \param  type  control type
 * \return  a new structure, or NULL on memory exhaustion
 */
struct form_control *form_new_control(void *node, form_control_type type);


/**
 * Add a control to the list of controls in a form.
 *
 * \param form  The form to add the control to
 * \param control  The control to add
 */
void form_add_control(struct form *form, struct form_control *control);


/**
 * Free a struct form_control.
 *
 * \param  control  structure to free
 */
void form_free_control(struct form_control *control);


/**
 * Add an option to a form select control.
 *
 * \param  control   form control of type GADGET_SELECT
 * \param  value     value of option, used directly (not copied)
 * \param  text      text for option, used directly (not copied)
 * \param  selected  this option is selected
 * \param  node      the DOM node this option is associated with
 * \return  true on success, false on memory exhaustion
 */
bool form_add_option(struct form_control *control, char *value, char *text,
		     bool selected, void *node);


/**
 * Open a select menu for a select form control, creating it if necessary.
 *
 * \param client_data data passed to the redraw callback
 * \param control The select form control for which the menu is being opened
 * \param redraw_callback The callback to redraw the select menu.
 * \param c The content the select menu is opening for.
 * \return NSERROR_OK on sucess else error code.
 */
nserror form_open_select_menu(void *client_data,
		struct form_control *control,
		select_menu_redraw_callback redraw_callback,
		struct content *c);


/**
 * Destroy a select menu and free allocated memory.
 *
 * \param control  the select form control owning the select menu being
 *                  destroyed.
 */
void form_free_select_menu(struct form_control *control);


/**
 * Redraw an opened select menu.
 *
 * \param control  the select menu being redrawn
 * \param x        the X coordinate to draw the menu at
 * \param y        the Y coordinate to draw the menu at
 * \param scale    current redraw scale
 * \param clip     clipping rectangle
 * \param ctx      current redraw context
 * \return         true on success, false otherwise
 */
bool form_redraw_select_menu(struct form_control *control, int x, int y,
		float scale, const struct rect *clip,
		const struct redraw_context *ctx);


/**
 * Check whether a clipping rectangle is completely contained in the
 * select menu.
 *
 * \param control  the select menu to check the clipping rectangle for
 * \param scale    the current browser window scale
 * \param clip     the clipping rectangle
 * \return true if inside false otherwise
 */
bool form_clip_inside_select_menu(struct form_control *control, float scale,
		const struct rect *clip);


/**
 * Handle mouse action for the currently opened select menu.
 *
 * \param control the select menu which received the mouse action
 * \param mouse current mouse state
 * \param x X coordinate of click
 * \param y Y coordinate of click
 * \return text for the browser status bar or NULL if the menu has to be closed
 */
const char *form_select_mouse_action(struct form_control *control,
		enum browser_mouse_state mouse, int x, int y);


/**
 * Handle mouse drag end for the currently opened select menu.
 *
 * \param control the select menu which received the mouse drag end
 * \param mouse current mouse state
 * \param x X coordinate of drag end
 * \param y Y coordinate of drag end
 */
void form_select_mouse_drag_end(struct form_control *control,
		enum browser_mouse_state mouse, int x, int y);


/**
 * Get the dimensions of a select menu.
 *
 * \param control	the select menu to get the dimensions of
 * \param width		gets updated to menu width
 * \param height	gets updated to menu height
 */
void form_select_get_dimensions(struct form_control *control,
		int *width, int *height);


/**
 * Callback for the core select menu.
 */
void form_select_menu_callback(void *client_data,
		int x, int y, int width, int height);


/**
 * Set a radio form control and clear the others in the group.
 *
 * \param radio form control of type GADGET_RADIO
 */
void form_radio_set(struct form_control *radio);

/**
 * navigate browser window based on form submission.
 *
 * \param page_url content url
 * \param target The browsing context in which the navigation will occour.
 * \param form The form to submit.
 * \param submit_button The control used to submit the form.
 */
nserror form_submit(struct nsurl *page_url, struct browser_window *target,
		struct form *form, struct form_control *submit_button);


/**
 * Update gadget value.
 */
void form_gadget_update_value(struct form_control *control, char *value);


/**
 * Synchronise this gadget with its associated DOM node.
 *
 * If the DOM has changed and the gadget has not, the DOM's new value is
 * imported into the gadget.  If the gadget's value has changed and the DOM's
 * has not, the gadget's value is pushed into the DOM.
 * If both have changed, the gadget's value wins.
 *
 * \param control The form gadget to synchronise
 *
 * \note Currently this will only synchronise input gadgets (text/password)
 */
void form_gadget_sync_with_dom(struct form_control *control);

#endif







netsurf-vince/pdf/content/handlers/html/forms.c

/*
 * Copyright 2011 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * HTML form handling implementation
 */

#include <string.h>

#include "utils/config.h"
#include "utils/corestrings.h"
#include "utils/log.h"

#include "html/form_internal.h"
#include "html/private.h"

/**
 * process form element from dom
 */
static struct form *
parse_form_element(const char *docenc, dom_node *node)
{
	dom_string *ds_action = NULL;
	dom_string *ds_charset = NULL;
	dom_string *ds_target = NULL;
	dom_string *ds_method = NULL;
	dom_string *ds_enctype = NULL;
	char *action = NULL, *charset = NULL, *target = NULL;
	form_method method;
	dom_html_form_element *formele = (dom_html_form_element *)(node);
	struct form * ret = NULL;

	/* Retrieve the attributes from the node */
	if (dom_html_form_element_get_action(formele,
			&ds_action) != DOM_NO_ERR)
		goto out;

	if (dom_html_form_element_get_accept_charset(formele,
			&ds_charset) != DOM_NO_ERR)
		goto out;

	if (dom_html_form_element_get_target(formele,
			&ds_target) != DOM_NO_ERR)
		goto out;

	if (dom_html_form_element_get_method(formele,
			&ds_method) != DOM_NO_ERR)
		goto out;

	if (dom_html_form_element_get_enctype(formele,
			&ds_enctype) != DOM_NO_ERR)
		goto out;

	/* Extract the plain attributes ready for use.  We have to do this
	 * because we cannot guarantee that the dom_strings are NULL terminated
	 * and thus we copy them.
	 */
	if (ds_action != NULL)
		action = strndup(dom_string_data(ds_action),
				 dom_string_byte_length(ds_action));

	if (ds_charset != NULL)
		charset = strndup(dom_string_data(ds_charset),
				  dom_string_byte_length(ds_charset));

	if (ds_target != NULL)
		target = strndup(dom_string_data(ds_target),
				 dom_string_byte_length(ds_target));

	/* Determine the method */
	method = method_GET;
	if (ds_method != NULL) {
		if (dom_string_caseless_lwc_isequal(ds_method,
				corestring_lwc_post)) {
			method = method_POST_URLENC;
			if (ds_enctype != NULL) {
				if (dom_string_caseless_lwc_isequal(ds_enctype,
					corestring_lwc_multipart_form_data)) {

					method = method_POST_MULTIPART;
				}
			}
		}
	}

	/* Construct the form object */
	ret = form_new(node, action, target, method, charset, docenc);

out:
	if (ds_action != NULL)
		dom_string_unref(ds_action);
	if (ds_charset != NULL)
		dom_string_unref(ds_charset);
	if (ds_target != NULL)
		dom_string_unref(ds_target);
	if (ds_method != NULL)
		dom_string_unref(ds_method);
	if (ds_enctype != NULL)
		dom_string_unref(ds_enctype);
	if (action != NULL)
		free(action);
	if (charset != NULL)
		free(charset);
	if (target != NULL)
		free(target);
	return ret;
}

/* documented in html_internal.h */
struct form *html_forms_get_forms(const char *docenc, dom_html_document *doc)
{
	dom_html_collection *forms;
	struct form *ret = NULL, *newf;
	dom_node *node;
	unsigned long n;
	uint32_t nforms;

	if (doc == NULL)
		return NULL;

	/* Attempt to build a set of all the forms */
	if (dom_html_document_get_forms(doc, &forms) != DOM_NO_ERR)
		return NULL;

	/* Count the number of forms so we can iterate */
	if (dom_html_collection_get_length(forms, &nforms) != DOM_NO_ERR)
		goto out;

	/* Iterate the forms collection, making form structs for returning */
	for (n = 0; n < nforms; ++n) {
		if (dom_html_collection_item(forms, n, &node) != DOM_NO_ERR) {
			goto out;
		}
		newf = parse_form_element(docenc, node);
		dom_node_unref(node);
		if (newf == NULL) {
			goto err;
		}
		newf->prev = ret;
		ret = newf;
	}

	/* All went well */
	goto out;
err:
	while (ret != NULL) {
		struct form *prev = ret->prev;
		/* Destroy ret */
		free(ret);
		ret = prev;
	}
out:
	/* Finished with the collection, return it */
	dom_html_collection_unref(forms);

	return ret;
}

static struct form *
find_form(struct form *forms, dom_html_form_element *form)
{
	while (forms != NULL) {
		if (forms->node == form)
			break;
		forms = forms->prev;
	}

	return forms;
}

static struct form_control *
parse_button_element(struct form *forms, dom_html_button_element *button)
{
	struct form_control *control = NULL;
	dom_exception err;
	dom_html_form_element *form = NULL;
	dom_string *ds_type = NULL;
	dom_string *ds_value = NULL;
	dom_string *ds_name = NULL;

	err = dom_html_button_element_get_form(button, &form);
	if (err != DOM_NO_ERR)
		goto out;

	err = dom_html_button_element_get_type(button, &ds_type);
	if (err != DOM_NO_ERR)
		goto out;

	if (ds_type == NULL) {
		control = form_new_control(button, GADGET_SUBMIT);
	} else {
		if (dom_string_caseless_lwc_isequal(ds_type,
				corestring_lwc_submit)) {
			control = form_new_control(button, GADGET_SUBMIT);
		} else if (dom_string_caseless_lwc_isequal(ds_type,
				corestring_lwc_reset)) {
			control = form_new_control(button, GADGET_RESET);
		} else {
			control = form_new_control(button, GADGET_BUTTON);
		}
	}

	if (control == NULL)
		goto out;

	err = dom_html_button_element_get_value(button, &ds_value);
	if (err != DOM_NO_ERR)
		goto out;
	err = dom_html_button_element_get_name(button, &ds_name);
	if (err != DOM_NO_ERR)
		goto out;

	if (ds_value != NULL) {
		control->value = strndup(
			dom_string_data(ds_value),
			dom_string_byte_length(ds_value));

		if (control->value == NULL) {
			form_free_control(control);
			control = NULL;
			goto out;
		}
	}

	if (ds_name != NULL) {
		control->name = strndup(
			dom_string_data(ds_name),
			dom_string_byte_length(ds_name));

		if (control->name == NULL) {
			form_free_control(control);
			control = NULL;
			goto out;
		}
	}

	if (form != NULL && control != NULL)
		form_add_control(find_form(forms, form), control);

out:
	if (form != NULL)
		dom_node_unref(form);
	if (ds_type != NULL)
		dom_string_unref(ds_type);
	if (ds_value != NULL)
		dom_string_unref(ds_value);
	if (ds_name != NULL)
		dom_string_unref(ds_name);

	return control;
}

static struct form_control *
parse_input_element(struct form *forms, dom_html_input_element *input)
{
	struct form_control *control = NULL;
	dom_html_form_element *form = NULL;
	dom_string *ds_type = NULL;
	dom_string *ds_name = NULL;
	dom_string *ds_value = NULL;

	char *name = NULL;

	if (dom_html_input_element_get_form(input, &form) != DOM_NO_ERR)
		goto out;

	if (dom_html_input_element_get_type(input, &ds_type) != DOM_NO_ERR)
		goto out;

	if (dom_html_input_element_get_name(input, &ds_name) != DOM_NO_ERR)
		goto out;

	if (ds_name != NULL)
		name = strndup(dom_string_data(ds_name),
			       dom_string_byte_length(ds_name));

	if (ds_type != NULL && dom_string_caseless_lwc_isequal(ds_type,
			corestring_lwc_password)) {
		control = form_new_control(input, GADGET_PASSWORD);
	} else if (ds_type != NULL && dom_string_caseless_lwc_isequal(ds_type,
			corestring_lwc_file)) {
		control = form_new_control(input, GADGET_FILE);
	} else if (ds_type != NULL && dom_string_caseless_lwc_isequal(ds_type,
			corestring_lwc_hidden)) {
		control = form_new_control(input, GADGET_HIDDEN);
	} else if (ds_type != NULL && dom_string_caseless_lwc_isequal(ds_type,
			corestring_lwc_checkbox)) {
		control = form_new_control(input, GADGET_CHECKBOX);
	} else if (ds_type != NULL && dom_string_caseless_lwc_isequal(ds_type,
			corestring_lwc_radio)) {
		control = form_new_control(input, GADGET_RADIO);
	} else if (ds_type != NULL && dom_string_caseless_lwc_isequal(ds_type,
			corestring_lwc_submit)) {
		control = form_new_control(input, GADGET_SUBMIT);
	} else if (ds_type != NULL && dom_string_caseless_lwc_isequal(ds_type,
			corestring_lwc_reset)) {
		control = form_new_control(input, GADGET_RESET);
	} else if (ds_type != NULL && dom_string_caseless_lwc_isequal(ds_type,
			corestring_lwc_button)) {
		control = form_new_control(input, GADGET_BUTTON);
	} else if (ds_type != NULL && dom_string_caseless_lwc_isequal(ds_type,
			corestring_lwc_image)) {
		control = form_new_control(input, GADGET_IMAGE);
	} else {
		control = form_new_control(input, GADGET_TEXTBOX);
	}

	if (control == NULL)
		goto out;

	if (name != NULL) {
		/* Hand the name string over */
		control->name = name;
		name = NULL;
	}

	if (control->type == GADGET_CHECKBOX || control->type == GADGET_RADIO) {
		bool selected;
		if (dom_html_input_element_get_checked(
			    input, &selected) == DOM_NO_ERR) {
			control->selected = selected;
		}
	}

	if (control->type == GADGET_PASSWORD ||
	    control->type == GADGET_TEXTBOX) {
		int32_t maxlength;
		if (dom_html_input_element_get_max_length(
			    input, &maxlength) != DOM_NO_ERR) {
			maxlength = -1;
		}

		if (maxlength >= 0) {
			/* Got valid maxlength */
			control->maxlength = maxlength;
		} else {
			/* Input has no maxlength attr, or
			 * dom_html_input_element_get_max_length failed.
			 *
			 * Set it to something insane. */
			control->maxlength = UINT_MAX;
		}
	}

	if (control->type != GADGET_FILE && control->type != GADGET_IMAGE) {
		if (dom_html_input_element_get_value(
			    input, &ds_value) == DOM_NO_ERR) {
			if (ds_value != NULL) {
				control->value = strndup(
					dom_string_data(ds_value),
					dom_string_byte_length(ds_value));
				if (control->value == NULL) {
					form_free_control(control);
					control = NULL;
					goto out;
				}
				control->length = strlen(control->value);
			}
		}

		if (control->type == GADGET_TEXTBOX ||
				control->type == GADGET_PASSWORD) {
			if (control->value == NULL) {
				control->value = strdup("");
				if (control->value == NULL) {
					form_free_control(control);
					control = NULL;
					goto out;
				}

				control->length = 0;
			}

			control->initial_value = strdup(control->value);
			if (control->initial_value == NULL) {
				form_free_control(control);
				control = NULL;
				goto out;
			}

			control->last_synced_value = strdup(control->value);
			if (control->last_synced_value == NULL) {
				form_free_control(control);
				control = NULL;
				goto out;
			}

			control->node_value = dom_string_ref(ds_value);
		}
		/* Force the gadget and DOM to be in sync */
		form_gadget_sync_with_dom(control);
	}

	if (form != NULL && control != NULL)
		form_add_control(find_form(forms, form), control);

out:
	if (form != NULL)
		dom_node_unref(form);
	if (ds_type != NULL)
		dom_string_unref(ds_type);
	if (ds_name != NULL)
		dom_string_unref(ds_name);
	if (ds_value != NULL)
		dom_string_unref(ds_value);

	if (name != NULL)
		free(name);

	return control;
}

static struct form_control *
parse_textarea_element(struct form *forms, dom_html_text_area_element *ta)
{
	struct form_control *control = NULL;
	dom_html_form_element *form = NULL;
	dom_string *ds_name = NULL;

	char *name = NULL;

	if (dom_html_text_area_element_get_form(ta, &form) != DOM_NO_ERR)
		goto out;

	if (dom_html_text_area_element_get_name(ta, &ds_name) != DOM_NO_ERR)
		goto out;

	if (ds_name != NULL)
		name = strndup(dom_string_data(ds_name),
			       dom_string_byte_length(ds_name));

	control = form_new_control(ta, GADGET_TEXTAREA);

	if (control == NULL)
		goto out;

	if (name != NULL) {
		/* Hand the name string over */
		control->name = name;
		name = NULL;
	}

	if (form != NULL && control != NULL)
		form_add_control(find_form(forms, form), control);

out:
	if (form != NULL)
		dom_node_unref(form);
	if (ds_name != NULL)
		dom_string_unref(ds_name);

	if (name != NULL)
		free(name);


	return control;
}

static struct form_control *
parse_select_element(struct form *forms, dom_html_select_element *select)
{
	struct form_control *control = NULL;
	dom_html_form_element *form = NULL;
	dom_string *ds_name = NULL;

	char *name = NULL;

	if (dom_html_select_element_get_form(select, &form) != DOM_NO_ERR)
		goto out;

	if (dom_html_select_element_get_name(select, &ds_name) != DOM_NO_ERR)
		goto out;

	if (ds_name != NULL)
		name = strndup(dom_string_data(ds_name),
			       dom_string_byte_length(ds_name));

	control = form_new_control(select, GADGET_SELECT);

	if (control == NULL)
		goto out;

	if (name != NULL) {
		/* Hand the name string over */
		control->name = name;
		name = NULL;
	}

	dom_html_select_element_get_multiple(select,
			&(control->data.select.multiple));

	if (form != NULL && control != NULL)
		form_add_control(find_form(forms, form), control);

out:
	if (form != NULL)
		dom_node_unref(form);
	if (ds_name != NULL)
		dom_string_unref(ds_name);

	if (name != NULL)
		free(name);


	return control;
}


static struct form_control *
invent_fake_gadget(dom_node *node)
{
	struct form_control *ctl = form_new_control(node, GADGET_HIDDEN);
	if (ctl != NULL) {
		ctl->value = strdup("");
		ctl->initial_value = strdup("");
		ctl->name = strdup("foo");

		if (ctl->value == NULL || ctl->initial_value == NULL ||
				ctl->name == NULL) {
			form_free_control(ctl);
			ctl = NULL;
		}
	}
	return ctl;
}

/* documented in html_internal.h */
struct form_control *
html_forms_get_control_for_node(struct form *forms, dom_node *node)
{
	struct form *f;
	struct form_control *ctl = NULL;
	dom_exception err;
	dom_string *ds_name = NULL;

	/* Step one, see if we already have a control */
	for (f = forms; f != NULL; f = f->prev) {
		for (ctl = f->controls; ctl != NULL; ctl = ctl->next) {
			if (ctl->node == node)
				return ctl;
		}
	}

	/* Step two, extract the node's name so we can construct a gadget. */
	err = dom_element_get_tag_name(node, &ds_name);
	if (err == DOM_NO_ERR && ds_name != NULL) {

		/* Step three, attempt to work out what gadget to make */
		if (dom_string_caseless_lwc_isequal(ds_name,
				corestring_lwc_button)) {
			ctl = parse_button_element(forms,
					(dom_html_button_element *) node);
		} else if (dom_string_caseless_lwc_isequal(ds_name,
				corestring_lwc_input)) {
			ctl = parse_input_element(forms,
					(dom_html_input_element *) node);
		} else if (dom_string_caseless_lwc_isequal(ds_name,
				corestring_lwc_textarea)) {
			ctl = parse_textarea_element(forms,
					(dom_html_text_area_element *) node);
		} else if (dom_string_caseless_lwc_isequal(ds_name,
				corestring_lwc_select)) {
			ctl = parse_select_element(forms,
					(dom_html_select_element *) node);
		}
	}

	/* If all else fails, fake gadget time */
	if (ctl == NULL)
		ctl = invent_fake_gadget(node);

	if (ds_name != NULL)
		dom_string_unref(ds_name);

	return ctl;
}
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/*
 * Copyright 2007 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2010 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Implementation of HTML content handling.
 */

#include <assert.h>
#include <stdint.h>
#include <string.h>
#include <strings.h>
#include <stdlib.h>
#include <nsutils/time.h>

#include "utils/utils.h"
#include "utils/config.h"
#include "utils/corestrings.h"
#include "utils/http.h"
#include "utils/libdom.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "utils/talloc.h"
#include "utils/utf8.h"
#include "utils/nsoption.h"
#include "utils/string.h"
#include "utils/ascii.h"
#include "netsurf/content.h"
#include "netsurf/browser_window.h"
#include "netsurf/utf8.h"
#include "netsurf/keypress.h"
#include "netsurf/layout.h"
#include "netsurf/misc.h"
#include "content/hlcache.h"
#include "content/content_factory.h"
#include "content/textsearch.h"
#include "desktop/selection.h"
#include "desktop/scrollbar.h"
#include "desktop/textarea.h"
#include "netsurf/bitmap.h"
#include "javascript/js.h"
#include "desktop/gui_internal.h"

#include "html/html.h"
#include "html/private.h"
#include "html/dom_event.h"
#include "html/css.h"
#include "html/object.h"
#include "html/html_save.h"
#include "html/interaction.h"
#include "html/box.h"
#include "html/box_construct.h"
#include "html/box_inspect.h"
#include "html/form_internal.h"
#include "html/imagemap.h"
#include "html/layout.h"
#include "html/textselection.h"

#define CHUNK 4096

/* Change these to 1 to cause a dump to stderr of the frameset or box
 * when the trees have been built.
 */
#define ALWAYS_DUMP_FRAMESET 0
#define ALWAYS_DUMP_BOX 0

static const char *html_types[] = {
	"application/xhtml+xml",
	"text/html"
};

/**
 * Fire an event at the DOM
 *
 * Helper that swallows DOM errors.
 *
 * \param[in] event   the event to fire at the DOM
 * \param[in] target  the event target
 * \return true on success
 */
static bool fire_dom_event(dom_event *event, dom_node *target)
{
	dom_exception exc;
	bool result;

	exc = dom_event_target_dispatch_event(target, event, &result);
	if (exc != DOM_NO_ERR) {
		return false;
	}

	return result;
}

/* Exported interface, see html_internal.h */
bool fire_generic_dom_event(dom_string *type, dom_node *target,
		bool bubbles, bool cancelable)
{
	dom_exception exc;
	dom_event *evt;
	bool result;

	exc = dom_event_create(&evt);
	if (exc != DOM_NO_ERR) return false;
	exc = dom_event_init(evt, type, bubbles, cancelable);
	if (exc != DOM_NO_ERR) {
		dom_event_unref(evt);
		return false;
	}
	NSLOG(netsurf, INFO, "Dispatching '%*s' against %p",
	      dom_string_length(type), dom_string_data(type), target);
	result = fire_dom_event(evt, target);
	dom_event_unref(evt);
	return result;
}

/* Exported interface, see html_internal.h */
bool fire_dom_keyboard_event(dom_string *type, dom_node *target,
		bool bubbles, bool cancelable, uint32_t key)
{
	bool is_special = key <= 0x001F || (0x007F <= key && key <= 0x009F);
	dom_string *dom_key = NULL;
	dom_keyboard_event *evt;
	dom_exception exc;
	bool result;

	if (is_special) {
		switch (key) {
		case NS_KEY_ESCAPE:
			dom_key = dom_string_ref(corestring_dom_Escape);
			break;
		case NS_KEY_LEFT:
			dom_key = dom_string_ref(corestring_dom_ArrowLeft);
			break;
		case NS_KEY_RIGHT:
			dom_key = dom_string_ref(corestring_dom_ArrowRight);
			break;
		case NS_KEY_UP:
			dom_key = dom_string_ref(corestring_dom_ArrowUp);
			break;
		case NS_KEY_DOWN:
			dom_key = dom_string_ref(corestring_dom_ArrowDown);
			break;
		case NS_KEY_PAGE_UP:
			dom_key = dom_string_ref(corestring_dom_PageUp);
			break;
		case NS_KEY_PAGE_DOWN:
			dom_key = dom_string_ref(corestring_dom_PageDown);
			break;
		case NS_KEY_TEXT_START:
			dom_key = dom_string_ref(corestring_dom_Home);
			break;
		case NS_KEY_TEXT_END:
			dom_key = dom_string_ref(corestring_dom_End);
			break;
		default:
			dom_key = NULL;
			break;
		}
	} else {
		char utf8[6];
		size_t length = utf8_from_ucs4(key, utf8);
		utf8[length] = '\0';

		exc = dom_string_create((const uint8_t *)utf8, strlen(utf8),
				&dom_key);
		if (exc != DOM_NO_ERR) {
			return exc;
		}
	}

	exc = dom_keyboard_event_create(&evt);
	if (exc != DOM_NO_ERR) {
		dom_string_unref(dom_key);
		return false;
	}

	exc = dom_keyboard_event_init(evt, type, bubbles, cancelable, NULL,
			dom_key, NULL, DOM_KEY_LOCATION_STANDARD, false,
			false, false, false, false, false);
	dom_string_unref(dom_key);
	if (exc != DOM_NO_ERR) {
		dom_event_unref(evt);
		return false;
	}

	NSLOG(netsurf, INFO, "Dispatching '%*s' against %p",
			dom_string_length(type), dom_string_data(type), target);

	result = fire_dom_event((dom_event *) evt, target);
	dom_event_unref(evt);
	return result;
}

/**
 * Perform post-box-creation conversion of a document
 *
 * \param c        HTML content to complete conversion of
 * \param success  Whether box tree construction was successful
 */
static void html_box_convert_done(html_content *c, bool success)
{
	nserror err;
	dom_exception exc; /* returned by libdom functions */
	dom_node *html;

	NSLOG(netsurf, INFO, "DOM to box conversion complete (content %p)", c);

	c->box_conversion_context = NULL;

	/* Clean up and report error if unsuccessful or aborted */
	if ((success == false) || (c->aborted)) {
		html_object_free_objects(c);

		if (success == false) {
			content_broadcast_error(&c->base, NSERROR_BOX_CONVERT, NULL);
		} else {
			content_broadcast_error(&c->base, NSERROR_STOPPED, NULL);
		}

		content_set_error(&c->base);
		return;
	}


#if ALWAYS_DUMP_BOX
	box_dump(stderr, c->layout->children, 0, true);
#endif
#if ALWAYS_DUMP_FRAMESET
	if (c->frameset)
		html_dump_frameset(c->frameset, 0);
#endif

	exc = dom_document_get_document_element(c->document, (void *) &html);
	if ((exc != DOM_NO_ERR) || (html == NULL)) {
		/** @todo should this call html_object_free_objects(c);
		 * like the other error paths
		 */
		NSLOG(netsurf, INFO, "error retrieving html element from dom");
		content_broadcast_error(&c->base, NSERROR_DOM, NULL);
		content_set_error(&c->base);
		return;
	}

	/* extract image maps - can't do this sensibly in dom_to_box */
	err = imagemap_extract(c);
	if (err != NSERROR_OK) {
		NSLOG(netsurf, INFO, "imagemap extraction failed");
		html_object_free_objects(c);
		content_broadcast_error(&c->base, err, NULL);
		content_set_error(&c->base);
		dom_node_unref(html);
		return;
	}
	/*imagemap_dump(c);*/

	/* Destroy the parser binding */
	dom_hubbub_parser_destroy(c->parser);
	c->parser = NULL;

	content_set_ready(&c->base);

	html_proceed_to_done(c);

	dom_node_unref(html);
}

/* Documented in html_internal.h */
nserror
html_proceed_to_done(html_content *html)
{
	switch (content__get_status(&html->base)) {
	case CONTENT_STATUS_READY:
		if (html->base.active == 0) {
			content_set_done(&html->base);
			return NSERROR_OK;
		}
		break;
	case CONTENT_STATUS_DONE:
		/* fallthrough */
	case CONTENT_STATUS_LOADING:
		return NSERROR_OK;
	default:
		NSLOG(netsurf, ERROR, "Content status unexpectedly not LOADING/READY/DONE");
		break;
	}
	return NSERROR_UNKNOWN;
}


static void html_get_dimensions(html_content *htmlc)
{
	unsigned w;
	unsigned h;
	union content_msg_data msg_data = {
		.getdims = {
			.viewport_width = &w,
			.viewport_height = &h,
		},
	};

	content_broadcast(&htmlc->base, CONTENT_MSG_GETDIMS, &msg_data);

	htmlc->media.width  = nscss_pixels_physical_to_css(INTTOFIX(w));
	htmlc->media.height = nscss_pixels_physical_to_css(INTTOFIX(h));
	htmlc->media.client_font_size =
			FDIV(INTTOFIX(nsoption_int(font_size)), F_10);
	htmlc->media.client_line_height =
			FMUL(nscss_len2px(NULL, htmlc->media.client_font_size,
					CSS_UNIT_PT, NULL), FLTTOFIX(1.33));
}

/* exported function documented in html/html_internal.h */
void html_finish_conversion(html_content *htmlc)
{
	union content_msg_data msg_data;
	dom_exception exc; /* returned by libdom functions */
	dom_node *html;
	nserror error;

	/* Bail out if we've been aborted */
	if (htmlc->aborted) {
		content_broadcast_error(&htmlc->base, NSERROR_STOPPED, NULL);
		content_set_error(&htmlc->base);
		return;
	}

	/* If we already have a selection context, then we have already
	 * "finished" conversion.  We can get here twice if e.g. some JS
	 * adds a new stylesheet, and the stylesheet gets added after
	 * the HTML content is initially finished.
	 *
	 * If we didn't do this, the HTML content would try to rebuild the
	 * box tree for the html content when this new stylesheet is ready.
	 * NetSurf has no concept of dynamically changing documents, so this
	 * would break badly.
	 */
	if (htmlc->select_ctx != NULL) {
		NSLOG(netsurf, INFO,
				"Ignoring style change: NS layout is static.");
		return;
	}

	/* create new css selection context */
	error = html_css_new_selection_context(htmlc, &htmlc->select_ctx);
	if (error != NSERROR_OK) {
		content_broadcast_error(&htmlc->base, error, NULL);
		content_set_error(&htmlc->base);
		return;
	}


	/* fire a simple event named load at the Document's Window
	 * object, but with its target set to the Document object (and
	 * the currentTarget set to the Window object)
	 */
	if (htmlc->jsthread != NULL) {
		js_fire_event(htmlc->jsthread, "load", htmlc->document, NULL);
	}

	/* convert dom tree to box tree */
	NSLOG(netsurf, INFO, "DOM to box (%p)", htmlc);
	content_set_status(&htmlc->base, messages_get("Processing"));
	msg_data.explicit_status_text = NULL;
	content_broadcast(&htmlc->base, CONTENT_MSG_STATUS, &msg_data);

	exc = dom_document_get_document_element(htmlc->document, (void *) &html);
	if ((exc != DOM_NO_ERR) || (html == NULL)) {
		NSLOG(netsurf, INFO, "error retrieving html element from dom");
		content_broadcast_error(&htmlc->base, NSERROR_DOM, NULL);
		content_set_error(&htmlc->base);
		return;
	}

	html_get_dimensions(htmlc);

	error = dom_to_box(html, htmlc, html_box_convert_done, &htmlc->box_conversion_context);
	if (error != NSERROR_OK) {
		NSLOG(netsurf, INFO, "box conversion failed");
		dom_node_unref(html);
		html_object_free_objects(htmlc);
		content_broadcast_error(&htmlc->base, error, NULL);
		content_set_error(&htmlc->base);
		return;
	}

	dom_node_unref(html);
}


static void
html_document_user_data_handler(dom_node_operation operation,
				dom_string *key, void *data,
				struct dom_node *src,
				struct dom_node *dst)
{
	if (dom_string_isequal(corestring_dom___ns_key_html_content_data,
			       key) == false || data == NULL) {
		return;
	}

	switch (operation) {
	case DOM_NODE_CLONED:
		NSLOG(netsurf, INFO, "Cloned");
		break;
	case DOM_NODE_RENAMED:
		NSLOG(netsurf, INFO, "Renamed");
		break;
	case DOM_NODE_IMPORTED:
		NSLOG(netsurf, INFO, "imported");
		break;
	case DOM_NODE_ADOPTED:
		NSLOG(netsurf, INFO, "Adopted");
		break;
	case DOM_NODE_DELETED:
		/* This is the only path I expect */
		break;
	default:
		NSLOG(netsurf, INFO, "User data operation not handled.");
		assert(0);
	}
}


static nserror
html_create_html_data(html_content *c, const http_parameter *params)
{
	lwc_string *charset;
	nserror nerror;
	dom_hubbub_parser_params parse_params;
	dom_hubbub_error error;
	dom_exception err;
	void *old_node_data;

	c->parser = NULL;
	c->parse_completed = false;
	c->conversion_begun = false;
	c->document = NULL;
	c->quirks = DOM_DOCUMENT_QUIRKS_MODE_NONE;
	c->encoding = NULL;
	c->base_url = nsurl_ref(content_get_url(&c->base));
	c->base_target = NULL;
	c->aborted = false;
	c->refresh = false;
	c->reflowing = false;
	c->title = NULL;
	c->bctx = NULL;
	c->layout = NULL;
	c->background_colour = NS_TRANSPARENT;
	c->stylesheet_count = 0;
	c->stylesheets = NULL;
	c->select_ctx = NULL;
	c->media.type = CSS_MEDIA_SCREEN;
	c->universal = NULL;
	c->num_objects = 0;
	c->object_list = NULL;
	c->forms = NULL;
	c->imagemaps = NULL;
	c->bw = NULL;
	c->frameset = NULL;
	c->iframe = NULL;
	c->page = NULL;
	c->font_func = guit->layout;
	c->drag_type = HTML_DRAG_NONE;
	c->drag_owner.no_owner = true;
	c->selection_type = HTML_SELECTION_NONE;
	c->selection_owner.none = true;
	c->focus_type = HTML_FOCUS_SELF;
	c->focus_owner.self = true;
	c->scripts_count = 0;
	c->scripts = NULL;
	c->jsthread = NULL;

	c->enable_scripting = nsoption_bool(enable_javascript);
	c->base.active = 1; /* The html content itself is active */

	if (lwc_intern_string("*", SLEN("*"), &c->universal) != lwc_error_ok) {
		return NSERROR_NOMEM;
	}

	c->sel = selection_create((struct content *)c);

	nerror = http_parameter_list_find_item(params, corestring_lwc_charset, &charset);
	if (nerror == NSERROR_OK) {
		c->encoding = strdup(lwc_string_data(charset));

		lwc_string_unref(charset);

		if (c->encoding == NULL) {
			lwc_string_unref(c->universal);
			c->universal = NULL;
			return NSERROR_NOMEM;

		}
		c->encoding_source = DOM_HUBBUB_ENCODING_SOURCE_HEADER;
	}

	/* Create the parser binding */
	parse_params.enc = c->encoding;
	parse_params.fix_enc = true;
	parse_params.enable_script = c->enable_scripting;
	parse_params.msg = NULL;
	parse_params.script = html_process_script;
	parse_params.ctx = c;
	parse_params.daf = html_dom_event_fetcher;

	error = dom_hubbub_parser_create(&parse_params,
					 &c->parser,
					 &c->document);
	if ((error != DOM_HUBBUB_OK) && (c->encoding != NULL)) {
		/* Ok, we don't support the declared encoding. Bailing out
		 * isn't exactly user-friendly, so fall back to autodetect */
		free(c->encoding);
		c->encoding = NULL;

		parse_params.enc = c->encoding;

		error = dom_hubbub_parser_create(&parse_params,
						 &c->parser,
						 &c->document);
	}
	if (error != DOM_HUBBUB_OK) {
		nsurl_unref(c->base_url);
		c->base_url = NULL;

		lwc_string_unref(c->universal);
		c->universal = NULL;

		return libdom_hubbub_error_to_nserror(error);
	}

	err = dom_node_set_user_data(c->document,
				     corestring_dom___ns_key_html_content_data,
				     c, html_document_user_data_handler,
				     (void *) &old_node_data);
	if (err != DOM_NO_ERR) {
		dom_hubbub_parser_destroy(c->parser);
		c->parser = NULL;
		nsurl_unref(c->base_url);
		c->base_url = NULL;

		lwc_string_unref(c->universal);
		c->universal = NULL;

		NSLOG(netsurf, INFO, "Unable to set user data.");
		return NSERROR_DOM;
	}

	assert(old_node_data == NULL);

	return NSERROR_OK;

}

/**
 * Create a CONTENT_HTML.
 *
 * The content_html_data structure is initialized and the HTML parser is
 * created.
 */

static nserror
html_create(const content_handler *handler,
	    lwc_string *imime_type,
	    const http_parameter *params,
	    llcache_handle *llcache,
	    const char *fallback_charset,
	    bool quirks,
	    struct content **c)
{
	html_content *html;
	nserror error;

	html = calloc(1, sizeof(html_content));
	if (html == NULL)
		return NSERROR_NOMEM;

	error = content__init(&html->base, handler, imime_type, params,
			llcache, fallback_charset, quirks);
	if (error != NSERROR_OK) {
		free(html);
		return error;
	}

	error = html_create_html_data(html, params);
	if (error != NSERROR_OK) {
		content_broadcast_error(&html->base, error, NULL);
		free(html);
		return error;
	}

	error = html_css_new_stylesheets(html);
	if (error != NSERROR_OK) {
		content_broadcast_error(&html->base, error, NULL);
		free(html);
		return error;
	}

	*c = (struct content *) html;

	return NSERROR_OK;
}



static nserror
html_process_encoding_change(struct content *c,
			     const char *data,
			     unsigned int size)
{
	html_content *html = (html_content *) c;
	dom_hubbub_parser_params parse_params;
	dom_hubbub_error error;
	const char *encoding;
	const uint8_t *source_data;
	size_t source_size;

	/* Retrieve new encoding */
	encoding = dom_hubbub_parser_get_encoding(html->parser,
						  &html->encoding_source);
	if (encoding == NULL) {
		return NSERROR_NOMEM;
	}

	if (html->encoding != NULL) {
		free(html->encoding);
		html->encoding = NULL;
	}

	html->encoding = strdup(encoding);
	if (html->encoding == NULL) {
		return NSERROR_NOMEM;
	}

	/* Destroy binding */
	dom_hubbub_parser_destroy(html->parser);
	html->parser = NULL;

	if (html->document != NULL) {
		dom_node_unref(html->document);
	}

	parse_params.enc = html->encoding;
	parse_params.fix_enc = true;
	parse_params.enable_script = html->enable_scripting;
	parse_params.msg = NULL;
	parse_params.script = html_process_script;
	parse_params.ctx = html;
	parse_params.daf = html_dom_event_fetcher;

	/* Create new binding, using the new encoding */
	error = dom_hubbub_parser_create(&parse_params,
					 &html->parser,
					 &html->document);
	if (error != DOM_HUBBUB_OK) {
		/* Ok, we don't support the declared encoding. Bailing out
		 * isn't exactly user-friendly, so fall back to Windows-1252 */
		free(html->encoding);
		html->encoding = strdup("Windows-1252");
		if (html->encoding == NULL) {
			return NSERROR_NOMEM;
		}
		parse_params.enc = html->encoding;

		error = dom_hubbub_parser_create(&parse_params,
						 &html->parser,
						 &html->document);

		if (error != DOM_HUBBUB_OK) {
			return libdom_hubbub_error_to_nserror(error);
		}

	}

	source_data = content__get_source_data(c, &source_size);

	/* Reprocess all the data.  This is safe because
	 * the encoding is now specified at parser start which means
	 * it cannot be changed again.
	 */
	error = dom_hubbub_parser_parse_chunk(html->parser,
					      source_data,
					      source_size);

	return libdom_hubbub_error_to_nserror(error);
}


/**
 * Process data for CONTENT_HTML.
 */

static bool
html_process_data(struct content *c, const char *data, unsigned int size)
{
	html_content *html = (html_content *) c;
	dom_hubbub_error dom_ret;
	nserror err = NSERROR_OK; /* assume its all going to be ok */

	dom_ret = dom_hubbub_parser_parse_chunk(html->parser,
					      (const uint8_t *) data,
					      size);

	err = libdom_hubbub_error_to_nserror(dom_ret);

	/* deal with encoding change */
	if (err == NSERROR_ENCODING_CHANGE) {
		 err = html_process_encoding_change(c, data, size);
	}

	/* broadcast the error if necessary */
	if (err != NSERROR_OK) {
		content_broadcast_error(c, err, NULL);
		return false;
	}

	return true;
}


/**
 * Convert a CONTENT_HTML for display.
 *
 * The following steps are carried out in order:
 *
 *  - parsing to an XML tree is completed
 *  - stylesheets are fetched
 *  - the XML tree is converted to a box tree and object fetches are started
 *
 * On exit, the content status will be either CONTENT_STATUS_DONE if the
 * document is completely loaded or CONTENT_STATUS_READY if objects are still
 * being fetched.
 */

static bool html_convert(struct content *c)
{
	html_content *htmlc = (html_content *) c;
	dom_exception exc; /* returned by libdom functions */

	/* The quirk check and associated stylesheet fetch is "safe"
	 * once the root node has been inserted into the document
	 * which must have happened by this point in the parse.
	 *
	 * faliure to retrive the quirk mode or to start the
	 * stylesheet fetch is non fatal as this "only" affects the
	 * render and it would annoy the user to fail the entire
	 * render for want of a quirks stylesheet.
	 */
	exc = dom_document_get_quirks_mode(htmlc->document, &htmlc->quirks);
	if (exc == DOM_NO_ERR) {
		html_css_quirks_stylesheets(htmlc);
		NSLOG(netsurf, INFO, "quirks set to %d", htmlc->quirks);
	}

	htmlc->base.active--; /* the html fetch is no longer active */
	NSLOG(netsurf, INFO, "%d fetches active (%p)", htmlc->base.active, c);

	/* The parse cannot be completed here because it may be paused
	 * untill all the resources being fetched have completed.
	 */

	/* if there are no active fetches in progress no scripts are
	 * being fetched or they completed already.
	 */
	if (html_can_begin_conversion(htmlc)) {
		return html_begin_conversion(htmlc);
	}
	return true;
}

/* Exported interface documented in html_internal.h */
bool html_can_begin_conversion(html_content *htmlc)
{
	unsigned int i;

	/* Cannot begin conversion if we're still fetching stuff */
	if (htmlc->base.active != 0)
		return false;

	for (i = 0; i != htmlc->stylesheet_count; i++) {
		/* Cannot begin conversion if the stylesheets are modified */
		if (htmlc->stylesheets[i].modified)
			return false;
	}

	/* All is good, begin */
	return true;
}

bool
html_begin_conversion(html_content *htmlc)
{
	dom_node *html;
	nserror ns_error;
	struct form *f;
	dom_exception exc; /* returned by libdom functions */
	dom_string *node_name = NULL;
	dom_hubbub_error error;

	/* The act of completing the parse can result in additional data
	 * being flushed through the parser. This may result in new style or
	 * script nodes, upon which the conversion depends. Thus, once we
	 * have completed the parse, we must check again to see if we can
	 * begin the conversion. If we can't, we must stop and wait for the
	 * new styles/scripts to be processed. Once they have been processed,
	 * we will be called again to begin the conversion for real. Thus,
	 * we must also ensure that we don't attempt to complete the parse
	 * multiple times, so store a flag to indicate that parsing is
	 * complete to avoid repeating the completion pointlessly.
	 */
	if (htmlc->parse_completed == false) {
		NSLOG(netsurf, INFO, "Completing parse (%p)", htmlc);
		/* complete parsing */
		error = dom_hubbub_parser_completed(htmlc->parser);
		if (error == DOM_HUBBUB_HUBBUB_ERR_PAUSED && htmlc->base.active > 0) {
			/* The act of completing the parse failed because we've
			 * encountered a sync script which needs to run
			 */
			NSLOG(netsurf, INFO, "Completing parse brought synchronous JS to light, cannot complete yet");
			return true;
		}
		if (error != DOM_HUBBUB_OK) {
			NSLOG(netsurf, INFO, "Parsing failed");

			content_broadcast_error(&htmlc->base,
						libdom_hubbub_error_to_nserror(error),
						NULL);

			return false;
		}
		htmlc->parse_completed = true;
	}

	if (html_can_begin_conversion(htmlc) == false) {
		NSLOG(netsurf, INFO, "Can't begin conversion (%p)", htmlc);
		/* We can't proceed (see commentary above) */
		return true;
	}

	/* Give up processing if we've been aborted */
	if (htmlc->aborted) {
		NSLOG(netsurf, INFO, "Conversion aborted (%p) (active: %u)",
		      htmlc, htmlc->base.active);
		content_set_error(&htmlc->base);
		content_broadcast_error(&htmlc->base, NSERROR_STOPPED, NULL);
		return false;
	}

	/* Conversion begins proper at this point */
	htmlc->conversion_begun = true;

	/* complete script execution, including deferred scripts */
	html_script_exec(htmlc, true);

	/* fire a simple event that bubbles named DOMContentLoaded at
	 * the Document.
	 */

	/* get encoding */
	if (htmlc->encoding == NULL) {
		const char *encoding;

		encoding = dom_hubbub_parser_get_encoding(htmlc->parser,
					&htmlc->encoding_source);
		if (encoding == NULL) {
			content_broadcast_error(&htmlc->base,
						NSERROR_NOMEM,
						NULL);
			return false;
		}

		htmlc->encoding = strdup(encoding);
		if (htmlc->encoding == NULL) {
			content_broadcast_error(&htmlc->base,
						NSERROR_NOMEM,
						NULL);
			return false;
		}
	}

	/* locate root element and ensure it is html */
	exc = dom_document_get_document_element(htmlc->document, (void *) &html);
	if ((exc != DOM_NO_ERR) || (html == NULL)) {
		NSLOG(netsurf, INFO, "error retrieving html element from dom");
		content_broadcast_error(&htmlc->base, NSERROR_DOM, NULL);
		return false;
	}

	exc = dom_node_get_node_name(html, &node_name);
	if ((exc != DOM_NO_ERR) ||
	    (node_name == NULL) ||
	    (!dom_string_caseless_lwc_isequal(node_name,
			corestring_lwc_html))) {
		NSLOG(netsurf, INFO, "root element not html");
		content_broadcast_error(&htmlc->base, NSERROR_DOM, NULL);
		dom_node_unref(html);
		return false;
	}
	dom_string_unref(node_name);

	/* Retrieve forms from parser */
	htmlc->forms = html_forms_get_forms(htmlc->encoding,
			(dom_html_document *) htmlc->document);
	for (f = htmlc->forms; f != NULL; f = f->prev) {
		nsurl *action;

		/* Make all actions absolute */
		if (f->action == NULL || f->action[0] == '\0') {
			/* HTML5 4.10.22.3 step 9 */
			nsurl *doc_addr = content_get_url(&htmlc->base);
			ns_error = nsurl_join(htmlc->base_url,
					      nsurl_access(doc_addr),
					      &action);
		} else {
			ns_error = nsurl_join(htmlc->base_url,
					      f->action,
					      &action);
		}

		if (ns_error != NSERROR_OK) {
			content_broadcast_error(&htmlc->base, ns_error, NULL);

			dom_node_unref(html);
			return false;
		}

		free(f->action);
		f->action = strdup(nsurl_access(action));
		nsurl_unref(action);
		if (f->action == NULL) {
			content_broadcast_error(&htmlc->base,
						NSERROR_NOMEM,
						NULL);

			dom_node_unref(html);
			return false;
		}

		/* Ensure each form has a document encoding */
		if (f->document_charset == NULL) {
			f->document_charset = strdup(htmlc->encoding);
			if (f->document_charset == NULL) {
				content_broadcast_error(&htmlc->base,
							NSERROR_NOMEM,
							NULL);
				dom_node_unref(html);
				return false;
			}
		}
	}

	dom_node_unref(html);

	if (htmlc->base.active == 0) {
		html_finish_conversion(htmlc);
	}

	return true;
}


/**
 * Stop loading a CONTENT_HTML.
 *
 * called when the content is aborted. This must clean up any state
 * created during the fetch.
 */

static void html_stop(struct content *c)
{
	html_content *htmlc = (html_content *) c;

	switch (c->status) {
	case CONTENT_STATUS_LOADING:
		/* Still loading; simply flag that we've been aborted
		 * html_convert/html_finish_conversion will do the rest */
		htmlc->aborted = true;
		if (htmlc->jsthread != NULL) {
			/* Close the JS thread to cancel out any callbacks */
			js_closethread(htmlc->jsthread);
		}
		break;

	case CONTENT_STATUS_READY:
		html_object_abort_objects(htmlc);

		/* If there are no further active fetches and we're still
		 * in the READY state, transition to the DONE state. */
		if (c->status == CONTENT_STATUS_READY && c->active == 0) {
			content_set_done(c);
		}

		break;

	case CONTENT_STATUS_DONE:
		/* Nothing to do */
		break;

	default:
		NSLOG(netsurf, INFO, "Unexpected status %d (%p)", c->status,
		      c);
		assert(0);
	}
}


/**
 * Reformat a CONTENT_HTML to a new width.
 */

static void html_reformat(struct content *c, int width, int height)
{
	html_content *htmlc = (html_content *) c;
	struct box *layout;
	uint64_t ms_before;
	uint64_t ms_after;
	uint64_t ms_interval;

	nsu_getmonotonic_ms(&ms_before);

	htmlc->reflowing = true;

	htmlc->len_ctx.vw = nscss_pixels_physical_to_css(INTTOFIX(width));
	htmlc->len_ctx.vh = nscss_pixels_physical_to_css(INTTOFIX(height));
	htmlc->len_ctx.root_style = htmlc->layout->style;

	layout_document(htmlc, width, height);
	layout = htmlc->layout;

	/* width and height are at least margin box of document */
	c->width = layout->x + layout->padding[LEFT] + layout->width +
		layout->padding[RIGHT] + layout->border[RIGHT].width +
		layout->margin[RIGHT];
	c->height = layout->y + layout->padding[TOP] + layout->height +
		layout->padding[BOTTOM] + layout->border[BOTTOM].width +
		layout->margin[BOTTOM];

	/* if boxes overflow right or bottom edge, expand to contain it */
	if (c->width < layout->x + layout->descendant_x1)
		c->width = layout->x + layout->descendant_x1;
	if (c->height < layout->y + layout->descendant_y1)
		c->height = layout->y + layout->descendant_y1;

	selection_reinit(htmlc->sel);

	htmlc->reflowing = false;
	htmlc->had_initial_layout = true;

	/* calculate next reflow time at three times what it took to reflow */
	nsu_getmonotonic_ms(&ms_after);

	ms_interval = (ms_after - ms_before) * 3;
	if (ms_interval < (nsoption_uint(min_reflow_period) * 10)) {
		ms_interval = nsoption_uint(min_reflow_period) * 10;
	}
	c->reformat_time = ms_after + ms_interval;
}


/**
 * Redraw a box.
 *
 * \param  h	content containing the box, of type CONTENT_HTML
 * \param  box  box to redraw
 */

void html_redraw_a_box(hlcache_handle *h, struct box *box)
{
	int x, y;

	box_coords(box, &x, &y);

	content_request_redraw(h, x, y,
			box->padding[LEFT] + box->width + box->padding[RIGHT],
			box->padding[TOP] + box->height + box->padding[BOTTOM]);
}


/**
 * Redraw a box.
 *
 * \param html  content containing the box, of type CONTENT_HTML
 * \param box  box to redraw.
 */

void html__redraw_a_box(struct html_content *html, struct box *box)
{
	int x, y;

	box_coords(box, &x, &y);

	content__request_redraw((struct content *)html, x, y,
			box->padding[LEFT] + box->width + box->padding[RIGHT],
			box->padding[TOP] + box->height + box->padding[BOTTOM]);
}

static void html_destroy_frameset(struct content_html_frames *frameset)
{
	int i;

	if (frameset->name) {
		talloc_free(frameset->name);
		frameset->name = NULL;
	}
	if (frameset->url) {
		talloc_free(frameset->url);
		frameset->url = NULL;
	}
	if (frameset->children) {
		for (i = 0; i < (frameset->rows * frameset->cols); i++) {
			if (frameset->children[i].name) {
				talloc_free(frameset->children[i].name);
				frameset->children[i].name = NULL;
			}
			if (frameset->children[i].url) {
				nsurl_unref(frameset->children[i].url);
				frameset->children[i].url = NULL;
			}
			if (frameset->children[i].children)
				html_destroy_frameset(&frameset->children[i]);
		}
		talloc_free(frameset->children);
		frameset->children = NULL;
	}
}

static void html_destroy_iframe(struct content_html_iframe *iframe)
{
	struct content_html_iframe *next;
	next = iframe;
	while ((iframe = next) != NULL) {
		next = iframe->next;
		if (iframe->name)
			talloc_free(iframe->name);
		if (iframe->url) {
			nsurl_unref(iframe->url);
			iframe->url = NULL;
		}
		talloc_free(iframe);
	}
}


static void html_free_layout(html_content *htmlc)
{
	if (htmlc->bctx != NULL) {
		/* freeing talloc context should let the entire box
		 * set be destroyed
		 */
		talloc_free(htmlc->bctx);
	}
}

/**
 * Destroy a CONTENT_HTML and free all resources it owns.
 */

static void html_destroy(struct content *c)
{
	html_content *html = (html_content *) c;
	struct form *f, *g;

	NSLOG(netsurf, INFO, "content %p", c);

	/* If we're still converting a layout, cancel it */
	if (html->box_conversion_context != NULL) {
		if (cancel_dom_to_box(html->box_conversion_context) != NSERROR_OK) {
			NSLOG(netsurf, CRITICAL, "WARNING, Unable to cancel conversion context, browser may crash");
		}
	}

	selection_destroy(html->sel);

	/* Destroy forms */
	for (f = html->forms; f != NULL; f = g) {
		g = f->prev;

		form_free(f);
	}

	imagemap_destroy(html);

	if (c->refresh)
		nsurl_unref(c->refresh);

	if (html->base_url)
		nsurl_unref(html->base_url);

	/* At this point we can be moderately confident the JS is offline
	 * so we destroy the JS thread.
	 */
	if (html->jsthread != NULL) {
		js_destroythread(html->jsthread);
		html->jsthread = NULL;
	}

	if (html->parser != NULL) {
		dom_hubbub_parser_destroy(html->parser);
		html->parser = NULL;
	}

	if (html->document != NULL) {
		dom_node_unref(html->document);
		html->document = NULL;
	}

	if (html->title != NULL) {
		dom_node_unref(html->title);
		html->title = NULL;
	}

	/* Free encoding */
	if (html->encoding != NULL) {
		free(html->encoding);
		html->encoding = NULL;
	}

	/* Free base target */
	if (html->base_target != NULL) {
		free(html->base_target);
		html->base_target = NULL;
	}

	/* Free frameset */
	if (html->frameset != NULL) {
		html_destroy_frameset(html->frameset);
		talloc_free(html->frameset);
		html->frameset = NULL;
	}

	/* Free iframes */
	if (html->iframe != NULL) {
		html_destroy_iframe(html->iframe);
		html->iframe = NULL;
	}

	/* Destroy selection context */
	if (html->select_ctx != NULL) {
		css_select_ctx_destroy(html->select_ctx);
		html->select_ctx = NULL;
	}

	if (html->universal != NULL) {
		lwc_string_unref(html->universal);
		html->universal = NULL;
	}

	/* Free stylesheets */
	html_css_free_stylesheets(html);

	/* Free scripts */
	html_script_free(html);

	/* Free objects */
	html_object_free_objects(html);

	/* free layout */
	html_free_layout(html);
}


static nserror html_clone(const struct content *old, struct content **newc)
{
	/** \todo Clone HTML specifics */

	/* In the meantime, we should never be called, as HTML contents
	 * cannot be shared and we're not intending to fix printing's
	 * cloning of documents. */
	assert(0 && "html_clone should never be called");

	return true;
}


/**
 * Handle a window containing a CONTENT_HTML being opened.
 */

static nserror
html_open(struct content *c,
	  struct browser_window *bw,
	  struct content *page,
	  struct object_params *params)
{
	html_content *html = (html_content *) c;

	html->bw = bw;
	html->page = (html_content *) page;

	html->drag_type = HTML_DRAG_NONE;
	html->drag_owner.no_owner = true;

	/* text selection */
	selection_init(html->sel);
	html->selection_type = HTML_SELECTION_NONE;
	html->selection_owner.none = true;

	html_object_open_objects(html, bw);

	return NSERROR_OK;
}


/**
 * Handle a window containing a CONTENT_HTML being closed.
 */

static nserror html_close(struct content *c)
{
	html_content *htmlc = (html_content *) c;
	nserror ret = NSERROR_OK;

	selection_clear(htmlc->sel, false);

	/* clear the html content reference to the browser window */
	htmlc->bw = NULL;

	/* remove all object references from the html content */
	html_object_close_objects(htmlc);

	if (htmlc->jsthread != NULL) {
		/* Close, but do not destroy (yet) the JS thread */
		ret = js_closethread(htmlc->jsthread);
	}

	return ret;
}


/**
 * Return an HTML content's selection context
 */

static void html_clear_selection(struct content *c)
{
	html_content *html = (html_content *) c;

	switch (html->selection_type) {
	case HTML_SELECTION_NONE:
		/* Nothing to do */
		assert(html->selection_owner.none == true);
		break;
	case HTML_SELECTION_TEXTAREA:
		textarea_clear_selection(html->selection_owner.textarea->
				gadget->data.text.ta);
		break;
	case HTML_SELECTION_SELF:
		assert(html->selection_owner.none == false);
		selection_clear(html->sel, true);
		break;
	case HTML_SELECTION_CONTENT:
		content_clear_selection(html->selection_owner.content->object);
		break;
	default:
		break;
	}

	/* There is no selection now. */
	html->selection_type = HTML_SELECTION_NONE;
	html->selection_owner.none = true;
}


/**
 * Return an HTML content's selection context
 */

static char *html_get_selection(struct content *c)
{
	html_content *html = (html_content *) c;

	switch (html->selection_type) {
	case HTML_SELECTION_TEXTAREA:
		return textarea_get_selection(html->selection_owner.textarea->
				gadget->data.text.ta);
	case HTML_SELECTION_SELF:
		assert(html->selection_owner.none == false);
		return selection_get_copy(html->sel);
	case HTML_SELECTION_CONTENT:
		return content_get_selection(
				html->selection_owner.content->object);
	case HTML_SELECTION_NONE:
		/* Nothing to do */
		assert(html->selection_owner.none == true);
		break;
	default:
		break;
	}

	return NULL;
}


/**
 * Get access to any content, link URLs and objects (images) currently
 * at the given (x, y) coordinates.
 *
 * \param[in] c html content to look inside
 * \param[in] x x-coordinate of point of interest
 * \param[in] y y-coordinate of point of interest
 * \param[out] data Positional features struct to be updated with any
 *             relevent content, or set to NULL if none.
 * \return NSERROR_OK on success else appropriate error code.
 */
static nserror
html_get_contextual_content(struct content *c, int x, int y,
			    struct browser_window_features *data)
{
	html_content *html = (html_content *) c;

	struct box *box = html->layout;
	struct box *next;
	int box_x = 0, box_y = 0;

	while ((next = box_at_point(&html->len_ctx, box, x, y,
			&box_x, &box_y)) != NULL) {
		box = next;

		/* hidden boxes are ignored */
		if ((box->style != NULL) &&
		    css_computed_visibility(box->style) == CSS_VISIBILITY_HIDDEN) {
			continue;
		}

		if (box->iframe) {
			float scale = browser_window_get_scale(box->iframe);
			browser_window_get_features(box->iframe,
						    (x - box_x) * scale,
						    (y - box_y) * scale,
						    data);
		}

		if (box->object)
			content_get_contextual_content(box->object,
					x - box_x, y - box_y, data);

		if (box->object)
			data->object = box->object;

		if (box->href)
			data->link = box->href;

		if (box->usemap) {
			const char *target = NULL;
			nsurl *url = imagemap_get(html, box->usemap, box_x,
					box_y, x, y, &target);
			/* Box might have imagemap, but no actual link area
			 * at point */
			if (url != NULL)
				data->link = url;
		}
		if (box->gadget) {
			switch (box->gadget->type) {
			case GADGET_TEXTBOX:
			case GADGET_TEXTAREA:
			case GADGET_PASSWORD:
				data->form_features = CTX_FORM_TEXT;
				break;

			case GADGET_FILE:
				data->form_features = CTX_FORM_FILE;
				break;

			default:
				data->form_features = CTX_FORM_NONE;
				break;
			}
		}
	}
	return NSERROR_OK;
}


/**
 * Scroll deepest thing within the content which can be scrolled at given point
 *
 * \param c	html content to look inside
 * \param x	x-coordinate of point of interest
 * \param y	y-coordinate of point of interest
 * \param scrx	number of px try to scroll something in x direction
 * \param scry	number of px try to scroll something in y direction
 * \return true iff scroll was consumed by something in the content
 */
static bool
html_scroll_at_point(struct content *c, int x, int y, int scrx, int scry)
{
	html_content *html = (html_content *) c;

	struct box *box = html->layout;
	struct box *next;
	int box_x = 0, box_y = 0;
	bool handled_scroll = false;

	/* TODO: invert order; visit deepest box first */

	while ((next = box_at_point(&html->len_ctx, box, x, y,
			&box_x, &box_y)) != NULL) {
		box = next;

		if (box->style && css_computed_visibility(box->style) ==
				CSS_VISIBILITY_HIDDEN)
			continue;

		/* Pass into iframe */
		if (box->iframe) {
			float scale = browser_window_get_scale(box->iframe);

			if (browser_window_scroll_at_point(box->iframe,
							   (x - box_x) * scale,
							   (y - box_y) * scale,
							   scrx, scry) == true)
				return true;
		}

		/* Pass into textarea widget */
		if (box->gadget && (box->gadget->type == GADGET_TEXTAREA ||
				box->gadget->type == GADGET_PASSWORD ||
				box->gadget->type == GADGET_TEXTBOX) &&
				textarea_scroll(box->gadget->data.text.ta,
						scrx, scry) == true)
			return true;

		/* Pass into object */
		if (box->object != NULL && content_scroll_at_point(
				box->object, x - box_x, y - box_y,
				scrx, scry) == true)
			return true;

		/* Handle box scrollbars */
		if (box->scroll_y && scrollbar_scroll(box->scroll_y, scry))
			handled_scroll = true;

		if (box->scroll_x && scrollbar_scroll(box->scroll_x, scrx))
			handled_scroll = true;

		if (handled_scroll == true)
			return true;
	}

	return false;
}

/** Helper for file gadgets to store their filename unencoded on the
 * dom node associated with the gadget.
 *
 * \todo Get rid of this crap eventually
 */
static void html__dom_user_data_handler(dom_node_operation operation,
		dom_string *key, void *_data, struct dom_node *src,
		struct dom_node *dst)
{
	char *oldfile;
	char *data = (char *)_data;

	if (!dom_string_isequal(corestring_dom___ns_key_file_name_node_data,
				key) || data == NULL) {
		return;
	}

	switch (operation) {
	case DOM_NODE_CLONED:
		if (dom_node_set_user_data(dst,
					   corestring_dom___ns_key_file_name_node_data,
					   strdup(data), html__dom_user_data_handler,
					   &oldfile) == DOM_NO_ERR) {
			if (oldfile != NULL)
				free(oldfile);
		}
		break;

	case DOM_NODE_RENAMED:
	case DOM_NODE_IMPORTED:
	case DOM_NODE_ADOPTED:
		break;

	case DOM_NODE_DELETED:
		free(data);
		break;
	default:
		NSLOG(netsurf, INFO, "User data operation not handled.");
		assert(0);
	}
}

static void html__set_file_gadget_filename(struct content *c,
	struct form_control *gadget, const char *fn)
{
	nserror ret;
	char *utf8_fn, *oldfile = NULL;
	html_content *html = (html_content *)c;
	struct box *file_box = gadget->box;

	ret = guit->utf8->local_to_utf8(fn, 0, &utf8_fn);
	if (ret != NSERROR_OK) {
		assert(ret != NSERROR_BAD_ENCODING);
		NSLOG(netsurf, INFO,
		      "utf8 to local encoding conversion failed");
		/* Load was for us - just no memory */
		return;
	}

	form_gadget_update_value(gadget, utf8_fn);

	/* corestring_dom___ns_key_file_name_node_data */
	if (dom_node_set_user_data((dom_node *)file_box->gadget->node,
				   corestring_dom___ns_key_file_name_node_data,
				   strdup(fn), html__dom_user_data_handler,
				   &oldfile) == DOM_NO_ERR) {
		if (oldfile != NULL)
			free(oldfile);
	}

	/* Redraw box. */
	html__redraw_a_box(html, file_box);
}

void html_set_file_gadget_filename(struct hlcache_handle *hl,
	struct form_control *gadget, const char *fn)
{
	return html__set_file_gadget_filename(hlcache_handle_get_content(hl),
		gadget, fn);
}

/**
 * Drop a file onto a content at a particular point, or determine if a file
 * may be dropped onto the content at given point.
 *
 * \param c	html content to look inside
 * \param x	x-coordinate of point of interest
 * \param y	y-coordinate of point of interest
 * \param file	path to file to be dropped, or NULL to know if drop allowed
 * \return true iff file drop has been handled, or if drop possible (NULL file)
 */
static bool html_drop_file_at_point(struct content *c, int x, int y, char *file)
{
	html_content *html = (html_content *) c;

	struct box *box = html->layout;
	struct box *next;
	struct box *file_box = NULL;
	struct box *text_box = NULL;
	int box_x = 0, box_y = 0;

	/* Scan box tree for boxes that can handle drop */
	while ((next = box_at_point(&html->len_ctx, box, x, y,
			&box_x, &box_y)) != NULL) {
		box = next;

		if (box->style &&
		    css_computed_visibility(box->style) == CSS_VISIBILITY_HIDDEN)
			continue;

		if (box->iframe) {
			float scale = browser_window_get_scale(box->iframe);
			return browser_window_drop_file_at_point(
				box->iframe,
				(x - box_x) * scale,
				(y - box_y) * scale,
				file);
		}

		if (box->object &&
		    content_drop_file_at_point(box->object,
					x - box_x, y - box_y, file) == true)
			return true;

		if (box->gadget) {
			switch (box->gadget->type) {
				case GADGET_FILE:
					file_box = box;
				break;

				case GADGET_TEXTBOX:
				case GADGET_TEXTAREA:
				case GADGET_PASSWORD:
					text_box = box;
					break;

				default:	/* appease compiler */
					break;
			}
		}
	}

	if (!file_box && !text_box)
		/* No box capable of handling drop */
		return false;

	if (file == NULL)
		/* There is a box capable of handling drop here */
		return true;

	/* Handle the drop */
	if (file_box) {
		/* File dropped on file input */
		html__set_file_gadget_filename(c, file_box->gadget, file);

	} else {
		/* File dropped on text input */

		size_t file_len;
		FILE *fp = NULL;
		char *buffer;
		char *utf8_buff;
		nserror ret;
		unsigned int size;
		int bx, by;

		/* Open file */
		fp = fopen(file, "rb");
		if (fp == NULL) {
			/* Couldn't open file, but drop was for us */
			return true;
		}

		/* Get filesize */
		fseek(fp, 0, SEEK_END);
		file_len = ftell(fp);
		fseek(fp, 0, SEEK_SET);

		if ((long)file_len == -1) {
			/* unable to get file length, but drop was for us */
			fclose(fp);
			return true;
		}

		/* Allocate buffer for file data */
		buffer = malloc(file_len + 1);
		if (buffer == NULL) {
			/* No memory, but drop was for us */
			fclose(fp);
			return true;
		}

		/* Stick file into buffer */
		if (file_len != fread(buffer, 1, file_len, fp)) {
			/* Failed, but drop was for us */
			free(buffer);
			fclose(fp);
			return true;
		}

		/* Done with file */
		fclose(fp);

		/* Ensure buffer's string termination */
		buffer[file_len] = '\0';

		/* TODO: Sniff for text? */

		/* Convert to UTF-8 */
		ret = guit->utf8->local_to_utf8(buffer, file_len, &utf8_buff);
		if (ret != NSERROR_OK) {
			/* bad encoding shouldn't happen */
			NSLOG(netsurf, ERROR,
			      "local to utf8 encoding failed (%s)",
			      messages_get_errorcode(ret));
			assert(ret != NSERROR_BAD_ENCODING);
			free(buffer);
			return true;
		}

		/* Done with buffer */
		free(buffer);

		/* Get new length */
		size = strlen(utf8_buff);

		/* Simulate a click over the input box, to place caret */
		box_coords(text_box, &bx, &by);
		textarea_mouse_action(text_box->gadget->data.text.ta,
				BROWSER_MOUSE_PRESS_1, x - bx, y - by);

		/* Paste the file as text */
		textarea_drop_text(text_box->gadget->data.text.ta,
				utf8_buff, size);

		free(utf8_buff);
	}

	return true;
}


/**
 * set debug status.
 *
 * \param c The content to debug
 * \param op The debug operation type
 */
static nserror
html_debug(struct content *c, enum content_debug op)
{
	html_redraw_debug = !html_redraw_debug;

	return NSERROR_OK;
}


/**
 * Dump debug info concerning the html_content
 *
 * \param c The content to debug
 * \param f The file to dump to
 * \param op The debug dump type
 */
static nserror
html_debug_dump(struct content *c, FILE *f, enum content_debug op)
{
	html_content *htmlc = (html_content *)c;
	dom_node *html;
	dom_exception exc; /* returned by libdom functions */
	nserror ret;

	assert(htmlc != NULL);

	if (op == CONTENT_DEBUG_RENDER) {
		assert(htmlc->layout != NULL);
		box_dump(f, htmlc->layout, 0, true);
		ret = NSERROR_OK;
	} else {
		if (htmlc->document == NULL) {
			NSLOG(netsurf, INFO, "No document to dump");
			return NSERROR_DOM;
		}

		exc = dom_document_get_document_element(htmlc->document, (void *) &html);
		if ((exc != DOM_NO_ERR) || (html == NULL)) {
			NSLOG(netsurf, INFO, "Unable to obtain root node");
			return NSERROR_DOM;
		}

		ret = libdom_dump_structure(html, f, 0);

		NSLOG(netsurf, INFO, "DOM structure dump returning %d", ret);

		dom_node_unref(html);
	}

	return ret;
}


#if ALWAYS_DUMP_FRAMESET
/**
 * Print a frameset tree to stderr.
 */

static void
html_dump_frameset(struct content_html_frames *frame, unsigned int depth)
{
	unsigned int i;
	int row, col, index;
	const char *unit[] = {"px", "%", "*"};
	const char *scrolling[] = {"auto", "yes", "no"};

	assert(frame);

	fprintf(stderr, "%p ", frame);

	fprintf(stderr, "(%i %i) ", frame->rows, frame->cols);

	fprintf(stderr, "w%g%s ", frame->width.value, unit[frame->width.unit]);
	fprintf(stderr, "h%g%s ", frame->height.value,unit[frame->height.unit]);
	fprintf(stderr, "(margin w%i h%i) ",
			frame->margin_width, frame->margin_height);

	if (frame->name)
		fprintf(stderr, "'%s' ", frame->name);
	if (frame->url)
		fprintf(stderr, "<%s> ", frame->url);

	if (frame->no_resize)
		fprintf(stderr, "noresize ");
	fprintf(stderr, "(scrolling %s) ", scrolling[frame->scrolling]);
	if (frame->border)
		fprintf(stderr, "border %x ",
				(unsigned int) frame->border_colour);

	fprintf(stderr, "\n");

	if (frame->children) {
		for (row = 0; row != frame->rows; row++) {
			for (col = 0; col != frame->cols; col++) {
				for (i = 0; i != depth; i++)
					fprintf(stderr, "  ");
				fprintf(stderr, "(%i %i): ", row, col);
				index = (row * frame->cols) + col;
				html_dump_frameset(&frame->children[index],
						depth + 1);
			}
		}
	}
}

#endif

/**
 * Retrieve HTML document tree
 *
 * \param h  HTML content to retrieve document tree from
 * \return Pointer to document tree
 */
dom_document *html_get_document(hlcache_handle *h)
{
	html_content *c = (html_content *) hlcache_handle_get_content(h);

	assert(c != NULL);

	return c->document;
}

/**
 * Retrieve box tree
 *
 * \param h  HTML content to retrieve tree from
 * \return Pointer to box tree
 *
 * \todo This API must die, as must all use of the box tree outside of
 *         HTML content handler
 */
struct box *html_get_box_tree(hlcache_handle *h)
{
	html_content *c = (html_content *) hlcache_handle_get_content(h);

	assert(c != NULL);

	return c->layout;
}

/**
 * Retrieve the charset of an HTML document
 *
 * \param c Content to retrieve charset from
 * \param op The content encoding operation to perform.
 * \return Pointer to charset, or NULL
 */
static const char *html_encoding(const struct content *c, enum content_encoding_type op)
{
	html_content *html = (html_content *) c;
	static char enc_token[10] = "Encoding0";

	assert(html != NULL);

	if (op == CONTENT_ENCODING_SOURCE) {
		enc_token[8] = '0' + html->encoding_source;
		return messages_get(enc_token);
	}

	return html->encoding;
}


/**
 * Retrieve framesets used in an HTML document
 *
 * \param h  Content to inspect
 * \return Pointer to framesets, or NULL if none
 */
struct content_html_frames *html_get_frameset(hlcache_handle *h)
{
	html_content *c = (html_content *) hlcache_handle_get_content(h);

	assert(c != NULL);

	return c->frameset;
}

/**
 * Retrieve iframes used in an HTML document
 *
 * \param h  Content to inspect
 * \return Pointer to iframes, or NULL if none
 */
struct content_html_iframe *html_get_iframe(hlcache_handle *h)
{
	html_content *c = (html_content *) hlcache_handle_get_content(h);

	assert(c != NULL);

	return c->iframe;
}

/**
 * Retrieve an HTML content's base URL
 *
 * \param h  Content to retrieve base target from
 * \return Pointer to URL
 */
nsurl *html_get_base_url(hlcache_handle *h)
{
	html_content *c = (html_content *) hlcache_handle_get_content(h);

	assert(c != NULL);

	return c->base_url;
}

/**
 * Retrieve an HTML content's base target
 *
 * \param h  Content to retrieve base target from
 * \return Pointer to target, or NULL if none
 */
const char *html_get_base_target(hlcache_handle *h)
{
	html_content *c = (html_content *) hlcache_handle_get_content(h);

	assert(c != NULL);

	return c->base_target;
}


/**
 * Retrieve layout coordinates of box with given id
 *
 * \param h        HTML document to search
 * \param frag_id  String containing an element id
 * \param x        Updated to global x coord iff id found
 * \param y        Updated to global y coord iff id found
 * \return  true iff id found
 */
bool html_get_id_offset(hlcache_handle *h, lwc_string *frag_id, int *x, int *y)
{
	struct box *pos;
	struct box *layout;

	if (content_get_type(h) != CONTENT_HTML)
		return false;

	layout = html_get_box_tree(h);

	if ((pos = box_find_by_id(layout, frag_id)) != 0) {
		box_coords(pos, x, y);
		return true;
	}
	return false;
}

bool html_exec(struct content *c, const char *src, size_t srclen)
{
	html_content *htmlc = (html_content *)c;
	bool result = false;
	dom_exception err;
	dom_html_body_element *body_node;
	dom_string *dom_src;
	dom_text *text_node;
	dom_node *spare_node;
	dom_html_script_element *script_node;

	if (htmlc->document == NULL) {
		NSLOG(netsurf, DEEPDEBUG, "Unable to exec, no document");
		goto out_no_string;
	}

	err = dom_string_create((const uint8_t *)src, srclen, &dom_src);
	if (err != DOM_NO_ERR) {
		NSLOG(netsurf, DEEPDEBUG, "Unable to exec, could not create string");
		goto out_no_string;
	}

	err = dom_html_document_get_body(htmlc->document, &body_node);
	if (err != DOM_NO_ERR) {
		NSLOG(netsurf, DEEPDEBUG, "Unable to retrieve body element");
		goto out_no_body;
	}

	err = dom_document_create_text_node(htmlc->document, dom_src, &text_node);
	if (err != DOM_NO_ERR) {
		NSLOG(netsurf, DEEPDEBUG, "Unable to exec, could not create text node");
		goto out_no_text_node;
	}

	err = dom_document_create_element(htmlc->document, corestring_dom_SCRIPT, &script_node);
	if (err != DOM_NO_ERR) {
		NSLOG(netsurf, DEEPDEBUG, "Unable to exec, could not create script node");
		goto out_no_script_node;
	}

	err = dom_node_append_child(script_node, text_node, &spare_node);
	if (err != DOM_NO_ERR) {
		NSLOG(netsurf, DEEPDEBUG, "Unable to exec, could not insert code node into script node");
		goto out_unparented;
	}
	dom_node_unref(spare_node); /* We do not need the spare ref at all */

	err = dom_node_append_child(body_node, script_node, &spare_node);
	if (err != DOM_NO_ERR) {
		NSLOG(netsurf, DEEPDEBUG, "Unable to exec, could not insert script node into document body");
		goto out_unparented;
	}
	dom_node_unref(spare_node); /* Again no need for the spare ref */

	/* We successfully inserted the node into the DOM */

	result = true;

	/* Now we unwind, starting by removing the script from wherever it
	 * ended up parented
	 */

	err = dom_node_get_parent_node(script_node, &spare_node);
	if (err == DOM_NO_ERR && spare_node != NULL) {
		dom_node *second_spare;
		err = dom_node_remove_child(spare_node, script_node, &second_spare);
		if (err == DOM_NO_ERR) {
			dom_node_unref(second_spare);
		}
		dom_node_unref(spare_node);
	}

out_unparented:
	dom_node_unref(script_node);
out_no_script_node:
	dom_node_unref(text_node);
out_no_text_node:
	dom_node_unref(body_node);
out_no_body:
	dom_string_unref(dom_src);
out_no_string:
	return result;
}

/* See \ref content_saw_insecure_objects */
static bool
html_saw_insecure_objects(struct content *c)
{
	html_content *htmlc = (html_content *)c;
	struct content_html_object *obj = htmlc->object_list;

	/* Check through the object list */
	while (obj != NULL) {
		if (obj->content != NULL) {
			if (content_saw_insecure_objects(obj->content))
				return true;
		}
		obj = obj->next;
	}

	/* Now check the script list */
	if (html_saw_insecure_scripts(htmlc)) {
		return true;
	}

	/* Now check stylesheets */
	if (html_css_saw_insecure_stylesheets(htmlc)) {
		return true;
	}

	return false;
}

/**
 * Compute the type of a content
 *
 * \return CONTENT_HTML
 */
static content_type html_content_type(void)
{
	return CONTENT_HTML;
}


static void html_fini(void)
{
	html_css_fini();
}

/**
 * Finds all occurrences of a given string in an html box
 *
 * \param pattern   the string pattern to search for
 * \param p_len     pattern length
 * \param cur       pointer to the current box
 * \param case_sens whether to perform a case sensitive search
 * \param context   The search context to add the entry to.
 * \return true on success, false on memory allocation failure
 */
static nserror
find_occurrences_html_box(const char *pattern,
			  int p_len,
			  struct box *cur,
			  bool case_sens,
			  struct textsearch_context *context)
{
	struct box *a;
	nserror res = NSERROR_OK;

	/* ignore this box, if there's no visible text */
	if (!cur->object && cur->text) {
		const char *text = cur->text;
		unsigned length = cur->length;

		while (length > 0) {
			unsigned match_length;
			unsigned match_offset;
			const char *new_text;
			const char *pos;

			pos = content_textsearch_find_pattern(text,
					   length,
					   pattern,
					   p_len,
					   case_sens,
					   &match_length);
			if (!pos)
				break;

			/* found string in box => add to list */
			match_offset = pos - cur->text;

			res = content_textsearch_add_match(context,
					cur->byte_offset + match_offset,
					cur->byte_offset + match_offset + match_length,
					cur,
					cur);
			if (res != NSERROR_OK) {
				return res;
			}

			new_text = pos + match_length;
			length -= (new_text - text);
			text = new_text;
		}
	}

	/* and recurse */
	for (a = cur->children; a; a = a->next) {
		res = find_occurrences_html_box(pattern,
						p_len,
						a,
						case_sens,
						context);
		if (res != NSERROR_OK) {
			return res;
		}
	}

	return res;
}

/**
 * Finds all occurrences of a given string in the html box tree
 *
 * \param pattern   the string pattern to search for
 * \param p_len     pattern length
 * \param c The content to search
 * \param csens whether to perform a case sensitive search
 * \param context   The search context to add the entry to.
 * \return true on success, false on memory allocation failure
 */
static nserror
html_textsearch_find(struct content *c,
		     struct textsearch_context *context,
		     const char *pattern,
		     int p_len,
		     bool csens)
{
	html_content *html = (html_content *)c;

	if (html->layout == NULL) {
		return NSERROR_INVALID;
	}

	return find_occurrences_html_box(pattern,
					 p_len,
					 html->layout,
					 csens,
					 context);
}


static nserror
html_textsearch_bounds(struct content *c,
		       unsigned start_idx,
		       unsigned end_idx,
		       struct box *start_box,
		       struct box *end_box,
		       struct rect *bounds)
{
	/* get box position and jump to it */
	box_coords(start_box, &bounds->x0, &bounds->y0);
	/* \todo: move x0 in by correct idx */
	box_coords(end_box, &bounds->x1, &bounds->y1);
	/* \todo: move x1 in by correct idx */
	bounds->x1 += end_box->width;
	bounds->y1 += end_box->height;

	return NSERROR_OK;
}


/**
 * HTML content handler function table
 */
static const content_handler html_content_handler = {
	.fini = html_fini,
	.create = html_create,
	.process_data = html_process_data,
	.data_complete = html_convert,
	.reformat = html_reformat,
	.destroy = html_destroy,
	.stop = html_stop,
	.mouse_track = html_mouse_track,
	.mouse_action = html_mouse_action,
	.keypress = html_keypress,
	.redraw = html_redraw,
	.open = html_open,
	.close = html_close,
	.get_selection = html_get_selection,
	.clear_selection = html_clear_selection,
	.get_contextual_content = html_get_contextual_content,
	.scroll_at_point = html_scroll_at_point,
	.drop_file_at_point = html_drop_file_at_point,
	.debug_dump = html_debug_dump,
	.debug = html_debug,
	.clone = html_clone,
	.get_encoding = html_encoding,
	.type = html_content_type,
	.exec = html_exec,
	.saw_insecure_objects = html_saw_insecure_objects,
	.textsearch_find = html_textsearch_find,
	.textsearch_bounds = html_textsearch_bounds,
	.textselection_redraw = html_textselection_redraw,
	.textselection_copy = html_textselection_copy,
	.textselection_get_end = html_textselection_get_end,
	.no_share = true,
};


/* exported function documented in html/html.h */
nserror html_init(void)
{
	uint32_t i;
	nserror error;

	error = html_css_init();
	if (error != NSERROR_OK)
		goto error;

	for (i = 0; i < NOF_ELEMENTS(html_types); i++) {
		error = content_factory_register_handler(html_types[i],
				&html_content_handler);
		if (error != NSERROR_OK)
			goto error;
	}

	return NSERROR_OK;

error:
	html_fini();

	return error;
}







netsurf-vince/pdf/content/handlers/html/html.h

/*
 * Copyright 2004 James Bursa <bursa@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Interface to text/html content handler.
 *
 * These functions should in general be called via the content interface.
 */

#ifndef NETSURF_HTML_HTML_H
#define NETSURF_HTML_HTML_H

#include <stdbool.h>

#include "netsurf/types.h"
#include "netsurf/content_type.h"
#include "netsurf/browser_window.h"
#include "netsurf/mouse.h"
#include "desktop/frame_types.h"

struct fetch_multipart_data;
struct box;
struct rect;
struct browser_window;
struct content;
struct hlcache_handle;
struct http_parameter;
struct imagemap;
struct object_params;
struct plotters;
struct textarea;
struct scrollbar;
struct scrollbar_msg_data;
struct search_context;
struct selection;
struct nsurl;
struct plot_font_style;

/**
 * Container for stylesheets used by an HTML document
 */
struct html_stylesheet {
	struct dom_node *node; /**< dom node associated with sheet */
	struct hlcache_handle *sheet;
	bool modified;
	bool unused;
};


/**
 * Container for scripts used by an HTML document
 */
struct html_script {
	/** Type of script */
	enum html_script_type { HTML_SCRIPT_INLINE,
				HTML_SCRIPT_SYNC,
				HTML_SCRIPT_DEFER,
				HTML_SCRIPT_ASYNC } type;
	union {
		struct hlcache_handle *handle;
		struct dom_string *string;
	} data;	/**< Script data */
	struct dom_string *mimetype;
	struct dom_string *encoding;
	bool already_started;
	bool parser_inserted;
	bool force_async;
	bool ready_exec;
	bool async;
	bool defer;
};


/**
 * An object (img, object, etc. tag) in a CONTENT_HTML document.
 */
struct content_html_object {
	struct content *parent;		/**< Parent document */
	struct content_html_object *next; /**< Next in chain */

	struct hlcache_handle *content;  /**< Content, or 0. */
	struct box *box;  /**< Node in box tree containing it. */
	/** Bitmap of acceptable content types */
	content_type permitted_types;
	bool background;  /**< This object is a background image. */
};


/**
 * Frame tree (frameset or frame tag)
 */
struct content_html_frames {
	int cols;	/** number of columns in frameset */
	int rows;	/** number of rows in frameset */

	struct frame_dimension width;	/** frame width */
	struct frame_dimension height;	/** frame width */
	int margin_width;	/** frame margin width */
	int margin_height;	/** frame margin height */

	char *name;	/** frame name (for targetting) */
	struct nsurl *url;	/** frame url */

	bool no_resize;	/** frame is not resizable */
	browser_scrolling scrolling;	/** scrolling characteristics */
	bool border;	/** frame has a border */
	colour border_colour;	/** frame border colour */

	struct content_html_frames *children; /** [cols * rows] children */
};

/**
 * Inline frame list (iframe tag)
 */
struct content_html_iframe {
	struct box *box;

	int margin_width;	/** frame margin width */
	int margin_height;	/** frame margin height */

	char *name;	/** frame name (for targetting) */
	struct nsurl *url;	/** frame url */

	browser_scrolling scrolling;	/** scrolling characteristics */
	bool border;	/** frame has a border */
	colour border_colour;	/** frame border colour */

	struct content_html_iframe *next;
};

/* entries in stylesheet_content */
#define STYLESHEET_BASE		0	/* base style sheet */
#define STYLESHEET_QUIRKS	1	/* quirks mode stylesheet */
#define STYLESHEET_ADBLOCK	2	/* adblocking stylesheet */
#define STYLESHEET_USER		3	/* user stylesheet */
#define STYLESHEET_START	4	/* start of document stylesheets */

/**
 * initialise content handler
 *
 * \return NSERROR_OK on success otherwise appropriate error code
 */
nserror html_init(void);

/**
 * redraw a specific box
 *
 * used by core browser
 */
void html_redraw_a_box(struct hlcache_handle *h, struct box *box);

/**
 * obtain html frame content from handle
 *
 * used by core browser
 */
struct content_html_frames *html_get_frameset(struct hlcache_handle *h);

/**
 * obtain html iframe content from handle
 *
 * used by core browser
 */
struct content_html_iframe *html_get_iframe(struct hlcache_handle *h);

/**
 * obtain html base target from handle
 *
 * used by core browser
 */
const char *html_get_base_target(struct hlcache_handle *h);

/**
 * set filename on a file gadget
 *
 * used by core browser
 */
void html_set_file_gadget_filename(struct hlcache_handle *hl,
	struct form_control *gadget, const char *fn);

/**
 * Retrieve stylesheets used by HTML document
 *
 * \param h Content to retrieve stylesheets from
 * \param n Pointer to location to receive number of sheets
 * \return Pointer to array of stylesheets
 */
struct html_stylesheet *html_get_stylesheets(struct hlcache_handle *h,
		unsigned int *n);

/**
 * Retrieve objects used by HTML document
 *
 * \param h Content to retrieve objects from
 * \param n Pointer to location to receive number of objects
 * \return Pointer to array of objects
 */
struct content_html_object *html_get_objects(struct hlcache_handle *h,
		unsigned int *n);

/**
 * get the offset within the docuemnt of a fragment id
 */
bool html_get_id_offset(struct hlcache_handle *h, lwc_string *frag_id,
		int *x, int *y);

#endif







netsurf-vince/pdf/content/handlers/html/html_save.h

/*
 * Copyright 2018 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Interface to HTML content handler to save documents.
 *
 * \todo Investigate altering this API as it is only used for
 *         exporting the html content to disc.
 */

#ifndef NETSURF_HTML_HTML_SAVE_H
#define NETSURF_HTML_HTML_SAVE_H

/**
 * get the dom document of a html content from a handle
 */
dom_document *html_get_document(struct hlcache_handle *h);


/**
 * get the render box tree of a html content from a handle
 */
struct box *html_get_box_tree(struct hlcache_handle *h);

/**
 * get the base url of an html content from a handle
 */
struct nsurl *html_get_base_url(struct hlcache_handle *h);

#endif







netsurf-vince/pdf/content/handlers/html/imagemap.c

/*
 * Copyright 2004 John M Bell <jmb202@ecs.soton.ac.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Implementation of HTML image maps
 *
 * \todo should this should use the general hashmap instead of its own
 */

#include <assert.h>
#include <stdbool.h>
#include <string.h>
#include <strings.h>

#include <dom/dom.h>

#include "utils/log.h"
#include "utils/corestrings.h"
#include "content/content_protected.h"
#include "content/hlcache.h"

#include "html/box.h"
#include "html/box_construct.h"
#include "html/private.h"
#include "html/imagemap.h"

#define HASH_SIZE 31 /* fixed size hash table */

typedef enum {
	IMAGEMAP_DEFAULT,
	IMAGEMAP_RECT,
	IMAGEMAP_CIRCLE,
	IMAGEMAP_POLY
} imagemap_entry_type;

struct mapentry {
	imagemap_entry_type type;	/**< type of shape */
	nsurl *url;			/**< absolute url to go to */
	char *target;			/**< target frame (if any) */
	union {
		struct {
			int x;		/**< x coordinate of centre */
			int y;		/**< y coordinate of center */
			int r;		/**< radius of circle */
		} circle;
		struct {
			int x0;		/**< left hand edge */
			int y0;		/**< top edge */
			int x1;		/**< right hand edge */
			int y1;		/**< bottom edge */
		} rect;
		struct {
			int num;	/**< number of points */
			float *xcoords;	/**< x coordinates */
			float *ycoords;	/**< y coordinates */
		} poly;
	} bounds;
	struct mapentry *next;		/**< next entry in list */
};

struct imagemap {
	char *key;		/**< key for this entry */
	struct mapentry *list;	/**< pointer to linked list of entries */
	struct imagemap *next;	/**< next entry in this hash chain */
};

/**
 * Create hashtable of imagemaps
 *
 * \param c The containing content
 * \return true on success, false otherwise
 */
static bool imagemap_create(html_content *c)
{
	assert(c != NULL);

	if (c->imagemaps == NULL) {
		c->imagemaps = calloc(HASH_SIZE, sizeof(struct imagemap *));
		if (c->imagemaps == NULL) {
			return false;
		}
	}

	return true;
}

/**
 * Hash function.
 *
 * \param key The key to hash.
 * \return The hashed value.
 */
static unsigned int imagemap_hash(const char *key)
{
	unsigned int z = 0;

	if (key == 0) return 0;

	for (; *key != 0; key++) {
		z += *key & 0x1f;
	}

	return (z % (HASH_SIZE - 1)) + 1;
}

/**
 * Add an imagemap to the hashtable, creating it if it doesn't exist
 *
 * \param c The containing content
 * \param key The name of the imagemap
 * \param list List of map regions
 * \return true on succes, false otherwise
 */
static bool
imagemap_add(html_content *c, dom_string *key, struct mapentry *list)
{
	struct imagemap *map;
	unsigned int slot;

	assert(c != NULL);
	assert(key != NULL);
	assert(list != NULL);

	if (imagemap_create(c) == false)
		return false;

	map = calloc(1, sizeof(*map));
	if (map == NULL)
		return false;

	/* \todo Stop relying on NULL termination of dom_string */
	map->key = strdup(dom_string_data(key));
	if (map->key == NULL) {
		free(map);
		return false;
	}

	map->list = list;

	slot = imagemap_hash(map->key);

	map->next = c->imagemaps[slot];
	c->imagemaps[slot] = map;

	return true;
}

/**
 * Free list of imagemap entries
 *
 * \param list Pointer to head of list
 */
static void imagemap_freelist(struct mapentry *list)
{
	struct mapentry *entry, *prev;

	assert(list != NULL);

	entry = list;

	while (entry != NULL) {
		prev = entry;

		nsurl_unref(entry->url);

		if (entry->target)
			free(entry->target);

		if (entry->type == IMAGEMAP_POLY) {
			free(entry->bounds.poly.xcoords);
			free(entry->bounds.poly.ycoords);
		}

		entry = entry->next;
		free(prev);
	}
}

/**
 * Destroy hashtable of imagemaps
 *
 * \param c The containing content
 */
void imagemap_destroy(html_content *c)
{
	unsigned int i;

	assert(c != NULL);

	/* no imagemaps -> return */
	if (c->imagemaps == NULL)
		return;

	for (i = 0; i != HASH_SIZE; i++) {
		struct imagemap *map, *next;

		map = c->imagemaps[i];
		while (map != NULL) {
			next = map->next;
			imagemap_freelist(map->list);
			free(map->key);
			free(map);
			map = next;
		}
	}

	free(c->imagemaps);
}

/**
 * Dump imagemap data to the log
 *
 * \param c The containing content
 */
void imagemap_dump(html_content *c)
{
	unsigned int i;

	int j;

	assert(c != NULL);

	if (c->imagemaps == NULL)
		return;

	for (i = 0; i != HASH_SIZE; i++) {
		struct imagemap *map;
		struct mapentry *entry;

		map = c->imagemaps[i];
		while (map != NULL) {
			NSLOG(netsurf, INFO, "Imagemap: %s", map->key);

			for (entry = map->list; entry; entry = entry->next) {
				switch (entry->type) {
				case IMAGEMAP_DEFAULT:
					NSLOG(netsurf, INFO, "\tDefault: %s",
					      nsurl_access(entry->url));
					break;
				case IMAGEMAP_RECT:
					NSLOG(netsurf, INFO,
					      "\tRectangle: %s: [(%d,%d),(%d,%d)]",
					      nsurl_access(entry->url),
					      entry->bounds.rect.x0,
					      entry->bounds.rect.y0,
					      entry->bounds.rect.x1,
					      entry->bounds.rect.y1);
					break;
				case IMAGEMAP_CIRCLE:
					NSLOG(netsurf, INFO,
					      "\tCircle: %s: [(%d,%d),%d]",
					      nsurl_access(entry->url),
					      entry->bounds.circle.x,
					      entry->bounds.circle.y,
					      entry->bounds.circle.r);
					break;
				case IMAGEMAP_POLY:
					NSLOG(netsurf, INFO,
					      "\tPolygon: %s:",
					      nsurl_access(entry->url));
					for (j = 0; j != entry->bounds.poly.num;
							j++) {
						fprintf(stderr, "(%d,%d) ",
							(int)entry->bounds.poly.xcoords[j],
							(int)entry->bounds.poly.ycoords[j]);
					}
					fprintf(stderr,"\n");
					break;
				}
			}
			map = map->next;
		}
	}
}

/**
 * Adds an imagemap entry to the list
 *
 * \param c  The html content that the imagemap belongs to
 * \param n  The xmlNode representing the entry to add
 * \param base_url  Base URL for resolving relative URLs
 * \param entry  Pointer to list of entries
 * \param tagtype  The type of tag
 * \return false on memory exhaustion, true otherwise
 */
static bool
imagemap_addtolist(const struct html_content *c,
		   dom_node *n,
		   nsurl *base_url,
		   struct mapentry **entry,
		   dom_string *tagtype)
{
	dom_exception exc;
	dom_string *href = NULL, *target = NULL, *shape = NULL;
	dom_string *coords = NULL;
	struct mapentry *new_map, *temp;
	bool ret = true;

	if (dom_string_caseless_isequal(tagtype, corestring_dom_area)) {
		bool nohref = false;
		exc = dom_element_has_attribute(n,
				corestring_dom_nohref, &nohref);
		if ((exc != DOM_NO_ERR) || nohref)
			/* Skip <area nohref="anything" /> */
			goto ok_out;
	}

	exc = dom_element_get_attribute(n, corestring_dom_href, &href);
	if (exc != DOM_NO_ERR || href == NULL) {
		/* No href="" attribute, skip this element */
		goto ok_out;
	}

	exc = dom_element_get_attribute(n, corestring_dom_target, &target);
	if (exc != DOM_NO_ERR) {
		goto ok_out;
	}

	exc = dom_element_get_attribute(n, corestring_dom_shape, &shape);
	if (exc != DOM_NO_ERR) {
		goto ok_out;
	}

	/* If there's no shape, we default to rectangles */
	if (shape == NULL)
		shape = dom_string_ref(corestring_dom_rect);

	if (!dom_string_caseless_lwc_isequal(shape, corestring_lwc_default)) {
		/* If not 'default' and there's no 'coords' give up */
		exc = dom_element_get_attribute(n, corestring_dom_coords,
						&coords);
		if (exc != DOM_NO_ERR || coords == NULL) {
			goto ok_out;
		}
	}

	new_map = calloc(1, sizeof(*new_map));
	if (new_map == NULL) {
		goto bad_out;
	}

	if (dom_string_caseless_lwc_isequal(shape, corestring_lwc_rect) ||
	    dom_string_caseless_lwc_isequal(shape, corestring_lwc_rectangle))
		new_map->type = IMAGEMAP_RECT;
	else if (dom_string_caseless_lwc_isequal(shape, corestring_lwc_circle))
		new_map->type = IMAGEMAP_CIRCLE;
	else if (dom_string_caseless_lwc_isequal(shape, corestring_lwc_poly) ||
		 dom_string_caseless_lwc_isequal(shape, corestring_lwc_polygon))
		new_map->type = IMAGEMAP_POLY;
	else if (dom_string_caseless_lwc_isequal(shape, corestring_lwc_default))
		new_map->type = IMAGEMAP_DEFAULT;
	else
		goto bad_out;

	if (box_extract_link(c, href, base_url, &new_map->url) == false)
		goto bad_out;

	if (new_map->url == NULL) {
		/* non-fatal error -> ignore this */
		goto ok_free_map_out;
	}

	if (target != NULL) {
		/* Copy target dom string into the map data */
		new_map->target = malloc(dom_string_byte_length(target) + 1);
		if (new_map->target == NULL)
			goto bad_out;

		memcpy(new_map->target,
		       dom_string_data(target),
		       dom_string_byte_length(target));

		new_map->target[dom_string_byte_length(target)] = 0;
	}

	if (new_map->type != IMAGEMAP_DEFAULT) {
		int x, y;
		float *xcoords, *ycoords;
		/* coordinates are a comma-separated list of values */
		char *val = strtok((char *)dom_string_data(coords), ",");
		int num = 1;

		switch (new_map->type) {
		case IMAGEMAP_RECT:
			/* (left, top, right, bottom) */
			while (val != NULL && num <= 4) {
				switch (num) {
				case 1:
					new_map->bounds.rect.x0 = atoi(val);
					break;
				case 2:
					new_map->bounds.rect.y0 = atoi(val);
					break;
				case 3:
					new_map->bounds.rect.x1 = atoi(val);
					break;
				case 4:
					new_map->bounds.rect.y1 = atoi(val);
					break;
				}

				num++;
				val = strtok(NULL, ",");
			}
			break;
		case IMAGEMAP_CIRCLE:
			/* (x, y, radius ) */
			while (val != NULL && num <= 3) {
				switch (num) {
				case 1:
					new_map->bounds.circle.x = atoi(val);
					break;
				case 2:
					new_map->bounds.circle.y = atoi(val);
					break;
				case 3:
					new_map->bounds.circle.r = atoi(val);
					break;
				}

				num++;
				val = strtok(NULL, ",");
			}
			break;
		case IMAGEMAP_POLY:
			new_map->bounds.poly.xcoords = NULL;
			new_map->bounds.poly.ycoords = NULL;

			while (val != NULL) {
				x = atoi(val);

				val = strtok(NULL, ",");
				if (val == NULL)
					break;

				y = atoi(val);

				xcoords = realloc(new_map->bounds.poly.xcoords,
						num * sizeof(float));
				if (xcoords == NULL) {
					goto bad_out;
				}
				new_map->bounds.poly.xcoords = xcoords;

				ycoords = realloc(new_map->bounds.poly.ycoords,
					num * sizeof(float));
				if (ycoords == NULL) {
					goto bad_out;
				}
				new_map->bounds.poly.ycoords = ycoords;

				new_map->bounds.poly.xcoords[num - 1] = x;
				new_map->bounds.poly.ycoords[num - 1] = y;

				num++;
				val = strtok(NULL, ",");
			}

			new_map->bounds.poly.num = num - 1;

			break;
		default:
			break;
		}
	}

	new_map->next = NULL;

	if (*entry) {
		/* add to END of list */
		for (temp = (*entry); temp->next != NULL; temp = temp->next)
			;
		temp->next = new_map;
	} else {
		(*entry) = new_map;
	}

	/* All good, linked in, let's clean up */
	goto ok_out;

bad_out:
	ret = false;
ok_free_map_out:
	if (new_map != NULL) {
		if (new_map->url != NULL)
			nsurl_unref(new_map->url);
		if (new_map->type == IMAGEMAP_POLY &&
				new_map->bounds.poly.ycoords != NULL)
			free(new_map->bounds.poly.ycoords);
		if (new_map->type == IMAGEMAP_POLY &&
				new_map->bounds.poly.xcoords != NULL)
			free(new_map->bounds.poly.xcoords);
		if (new_map->target != NULL)
			free(new_map->target);

		free(new_map);
	}
ok_out:
	if (href != NULL)
		dom_string_unref(href);
	if (target != NULL)
		dom_string_unref(target);
	if (shape != NULL)
		dom_string_unref(shape);
	if (coords != NULL)
		dom_string_unref(coords);

	return ret;
}

/**
 * Extract an imagemap from html source
 *
 * \param node  XML node containing map
 * \param c     Content containing document
 * \param entry List of map entries
 * \param tname The sub-tags to consider on this pass
 * \return false on memory exhaustion, true otherwise
 */
static bool
imagemap_extract_map_entries(dom_node *node, html_content *c,
			     struct mapentry **entry, dom_string *tname)
{
	dom_nodelist *nlist;
	dom_exception exc;
	unsigned long ent;
	uint32_t tag_count;

	exc = dom_element_get_elements_by_tag_name(node, tname, &nlist);
	if (exc != DOM_NO_ERR) {
		return false;
	}

	exc = dom_nodelist_get_length(nlist, &tag_count);
	if (exc != DOM_NO_ERR) {
		dom_nodelist_unref(nlist);
		return false;
	}

	for (ent = 0; ent < tag_count; ++ent) {
		dom_node *subnode;

		exc = dom_nodelist_item(nlist, ent, &subnode);
		if (exc != DOM_NO_ERR) {
			dom_nodelist_unref(nlist);
			return false;
		}
		if (imagemap_addtolist(c, subnode, c->base_url,
				       entry, tname) == false) {
			dom_node_unref(subnode);
			dom_nodelist_unref(nlist);
			return false;
		}
		dom_node_unref(subnode);
	}

	dom_nodelist_unref(nlist);

	return true;
}

/**
 * Extract an imagemap from html source
 *
 * \param node  XML node containing map
 * \param c     Content containing document
 * \param entry List of map entries
 * \return false on memory exhaustion, true otherwise
 */
static bool imagemap_extract_map(dom_node *node, html_content *c,
		struct mapentry **entry)
{
	if (imagemap_extract_map_entries(node, c, entry,
			corestring_dom_area) == false)
		return false;
	return imagemap_extract_map_entries(node, c, entry,
			corestring_dom_a);
}

/**
 * Extract all imagemaps from a document tree
 *
 * \param c The content to extract imagemaps from.
 * \return false on memory exhaustion, true otherwise
 */
nserror
imagemap_extract(html_content *c)
{
	dom_nodelist *nlist;
	dom_exception exc;
	unsigned long mapnr;
	uint32_t maybe_maps;
	nserror ret = NSERROR_OK;

	exc = dom_document_get_elements_by_tag_name(c->document,
						    corestring_dom_map,
						    &nlist);
	if (exc != DOM_NO_ERR) {
		return NSERROR_DOM;
	}

	exc = dom_nodelist_get_length(nlist, &maybe_maps);
	if (exc != DOM_NO_ERR) {
		ret = NSERROR_DOM;
		goto out_nlist;
	}

	for (mapnr = 0; mapnr < maybe_maps; ++mapnr) {
		dom_node *node;
		dom_string *name;
		exc = dom_nodelist_item(nlist, mapnr, &node);
		if (exc != DOM_NO_ERR) {
			ret = NSERROR_DOM;
			goto out_nlist;
		}

		exc = dom_element_get_attribute(node, corestring_dom_id,
						&name);
		if (exc != DOM_NO_ERR) {
			dom_node_unref(node);
			ret = NSERROR_DOM;
			goto out_nlist;
		}

		if (name == NULL) {
			exc = dom_element_get_attribute(node,
							corestring_dom_name,
							&name);
			if (exc != DOM_NO_ERR) {
				dom_node_unref(node);
				ret = NSERROR_DOM;
				goto out_nlist;
			}
		}

		if (name != NULL) {
			struct mapentry *entry = NULL;
			if (imagemap_extract_map(node, c, &entry) == false) {
				if (entry != NULL) {
					imagemap_freelist(entry);
				}

				dom_string_unref(name);
				dom_node_unref(node);
				ret = NSERROR_NOMEM; /** @todo check this */
				goto out_nlist;
			}

			/* imagemap_extract_map may not extract anything,
			 * so entry can still be NULL here. This isn't an
			 * error as it just means that we've encountered
			 * an incorrectly defined <map>...</map> block
			 */
			if ((entry != NULL) &&
			    (imagemap_add(c, name, entry) == false)) {
				imagemap_freelist(entry);

				dom_string_unref(name);
				dom_node_unref(node);
				ret = NSERROR_NOMEM; /** @todo check this */
				goto out_nlist;
			}
		}

		dom_string_unref(name);
		dom_node_unref(node);
	}

out_nlist:

	dom_nodelist_unref(nlist);

	return ret;
}

/**
 * Test if a point lies within an arbitrary polygon
 * Modified from comp.graphics.algorithms FAQ 2.03
 *
 * \param num Number of vertices
 * \param xpt Array of x coordinates
 * \param ypt Array of y coordinates
 * \param x Left hand edge of containing box
 * \param y Top edge of containing box
 * \param click_x X coordinate of click
 * \param click_y Y coordinate of click
 * \return 1 if point is in polygon, 0 if outside. 0 or 1 if on boundary
 */
static int
imagemap_point_in_poly(int num, float *xpt, float *ypt, unsigned long x,
		unsigned long y, unsigned long click_x,	unsigned long click_y)
{
	int i, j, c = 0;

	assert(xpt != NULL);
	assert(ypt != NULL);

	for (i = 0, j = num - 1; i < num; j = i++) {
		if ((((ypt[i] + y <= click_y) && (click_y < ypt[j] + y)) ||
		     ((ypt[j] + y <= click_y) && (click_y < ypt[i] + y))) &&
		     (click_x < (xpt[j] - xpt[i]) *
		     (click_y - (ypt[i] + y)) / (ypt[j] - ypt[i]) + xpt[i] + x))
			c = !c;
	}

	return c;
}

/**
 * Retrieve url associated with imagemap entry
 *
 * \param c        The containing content
 * \param key      The map name to search for
 * \param x        The left edge of the containing box
 * \param y        The top edge of the containing box
 * \param click_x  The horizontal location of the click
 * \param click_y  The vertical location of the click
 * \param target   Pointer to location to receive target pointer (if any)
 * \return The url associated with this area, or NULL if not found
 */
nsurl *imagemap_get(struct html_content *c, const char *key,
		unsigned long x, unsigned long y,
		unsigned long click_x, unsigned long click_y,
		const char **target)
{
	unsigned int slot = 0;
	struct imagemap *map;
	struct mapentry *entry;
	unsigned long cx, cy;

	assert(c != NULL);

	if (key == NULL)
		return NULL;

	if (c->imagemaps == NULL)
		return NULL;

	slot = imagemap_hash(key);

	for (map = c->imagemaps[slot]; map != NULL; map = map->next) {
		if (map->key != NULL && strcasecmp(map->key, key) == 0)
			break;
	}

	if (map == NULL || map->list == NULL)
		return NULL;

	for (entry = map->list; entry; entry = entry->next) {
		switch (entry->type) {
		case IMAGEMAP_DEFAULT:
			/* just return the URL. no checks required */
			if (target)
				*target = entry->target;
			return entry->url;
			break;
		case IMAGEMAP_RECT:
			if (click_x >= x + entry->bounds.rect.x0 &&
				    click_x <= x + entry->bounds.rect.x1 &&
				    click_y >= y + entry->bounds.rect.y0 &&
				    click_y <= y + entry->bounds.rect.y1) {
				if (target)
					*target = entry->target;
				return entry->url;
			}
			break;
		case IMAGEMAP_CIRCLE:
			cx = x + entry->bounds.circle.x - click_x;
			cy = y + entry->bounds.circle.y - click_y;
			if ((cx * cx + cy * cy) <=
				(unsigned long) (entry->bounds.circle.r *
					entry->bounds.circle.r)) {
				if (target)
					*target = entry->target;
				return entry->url;
			}
			break;
		case IMAGEMAP_POLY:
			if (imagemap_point_in_poly(entry->bounds.poly.num,
					entry->bounds.poly.xcoords,
					entry->bounds.poly.ycoords, x, y,
					click_x, click_y)) {
				if (target)
					*target = entry->target;
				return entry->url;
			}
			break;
		}
	}

	if (target)
		*target = NULL;

	return NULL;
}







netsurf-vince/pdf/content/handlers/html/imagemap.h

/*
 * Copyright 2004 John M Bell <jmb202@ecs.soton.ac.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Interface to HTML imagemap
 */

#ifndef NETSURF_HTML_IMAGEMAP_H
#define NETSURF_HTML_IMAGEMAP_H

#include <dom/dom.h>

struct html_content;
struct hlcache_handle;
struct nsurl;

void imagemap_destroy(struct html_content *c);
void imagemap_dump(struct html_content *c);
nserror imagemap_extract(struct html_content *c);

struct nsurl *imagemap_get(struct html_content *c, const char *key,
		unsigned long x, unsigned long y,
		unsigned long click_x, unsigned long click_y,
		const char **target);

#endif







netsurf-vince/pdf/content/handlers/html/interaction.c

/*
 * Copyright 2006 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2006 Richard Wilson <info@tinct.net>
 * Copyright 2008 Michael Drake <tlsa@netsurf-browser.org>
 * Copyright 2009 Paul Blokus <paul_pl@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * implementation of user interaction with a CONTENT_HTML.
 */

#include <assert.h>
#include <stdbool.h>
#include <string.h>

#include <dom/dom.h>

#include "utils/corestrings.h"
#include "utils/messages.h"
#include "utils/utils.h"
#include "utils/log.h"
#include "utils/nsoption.h"
#include "netsurf/content.h"
#include "netsurf/browser_window.h"
#include "netsurf/mouse.h"
#include "netsurf/misc.h"
#include "netsurf/layout.h"
#include "netsurf/keypress.h"
#include "content/hlcache.h"
#include "content/textsearch.h"
#include "desktop/frames.h"
#include "desktop/scrollbar.h"
#include "desktop/selection.h"
#include "desktop/textarea.h"
#include "javascript/js.h"
#include "desktop/gui_internal.h"

#include "html/box.h"
#include "html/box_textarea.h"
#include "html/box_inspect.h"
#include "html/font.h"
#include "html/form_internal.h"
#include "html/private.h"
#include "html/imagemap.h"
#include "html/interaction.h"

/**
 * Get pointer shape for given box
 *
 * \param box       box in question
 * \param imagemap  whether an imagemap applies to the box
 */

static browser_pointer_shape get_pointer_shape(struct box *box, bool imagemap)
{
	browser_pointer_shape pointer;
	css_computed_style *style;
	enum css_cursor_e cursor;
	lwc_string **cursor_uris;

	if (box->type == BOX_FLOAT_LEFT || box->type == BOX_FLOAT_RIGHT)
		style = box->children->style;
	else
		style = box->style;

	if (style == NULL)
		return BROWSER_POINTER_DEFAULT;

	cursor = css_computed_cursor(style, &cursor_uris);

	switch (cursor) {
	case CSS_CURSOR_AUTO:
		if (box->href || (box->gadget &&
				(box->gadget->type == GADGET_IMAGE ||
				box->gadget->type == GADGET_SUBMIT)) ||
				imagemap) {
			/* link */
			pointer = BROWSER_POINTER_POINT;
		} else if (box->gadget &&
				(box->gadget->type == GADGET_TEXTBOX ||
				box->gadget->type == GADGET_PASSWORD ||
				box->gadget->type == GADGET_TEXTAREA)) {
			/* text input */
			pointer = BROWSER_POINTER_CARET;
		} else {
			/* html content doesn't mind */
			pointer = BROWSER_POINTER_AUTO;
		}
		break;
	case CSS_CURSOR_CROSSHAIR:
		pointer = BROWSER_POINTER_CROSS;
		break;
	case CSS_CURSOR_POINTER:
		pointer = BROWSER_POINTER_POINT;
		break;
	case CSS_CURSOR_MOVE:
		pointer = BROWSER_POINTER_MOVE;
		break;
	case CSS_CURSOR_E_RESIZE:
		pointer = BROWSER_POINTER_RIGHT;
		break;
	case CSS_CURSOR_W_RESIZE:
		pointer = BROWSER_POINTER_LEFT;
		break;
	case CSS_CURSOR_N_RESIZE:
		pointer = BROWSER_POINTER_UP;
		break;
	case CSS_CURSOR_S_RESIZE:
		pointer = BROWSER_POINTER_DOWN;
		break;
	case CSS_CURSOR_NE_RESIZE:
		pointer = BROWSER_POINTER_RU;
		break;
	case CSS_CURSOR_SW_RESIZE:
		pointer = BROWSER_POINTER_LD;
		break;
	case CSS_CURSOR_SE_RESIZE:
		pointer = BROWSER_POINTER_RD;
		break;
	case CSS_CURSOR_NW_RESIZE:
		pointer = BROWSER_POINTER_LU;
		break;
	case CSS_CURSOR_TEXT:
		pointer = BROWSER_POINTER_CARET;
		break;
	case CSS_CURSOR_WAIT:
		pointer = BROWSER_POINTER_WAIT;
		break;
	case CSS_CURSOR_PROGRESS:
		pointer = BROWSER_POINTER_PROGRESS;
		break;
	case CSS_CURSOR_HELP:
		pointer = BROWSER_POINTER_HELP;
		break;
	default:
		pointer = BROWSER_POINTER_DEFAULT;
		break;
	}

	return pointer;
}


/**
 * Start drag scrolling the contents of a box
 *
 * \param box	the box to be scrolled
 * \param x	x ordinate of initial mouse position
 * \param y	y ordinate
 */

static void html_box_drag_start(struct box *box, int x, int y)
{
	int box_x, box_y;
	int scroll_mouse_x, scroll_mouse_y;

	box_coords(box, &box_x, &box_y);

	if (box->scroll_x != NULL) {
		scroll_mouse_x = x - box_x ;
		scroll_mouse_y = y - (box_y + box->padding[TOP] +
				box->height + box->padding[BOTTOM] -
				SCROLLBAR_WIDTH);
		scrollbar_start_content_drag(box->scroll_x,
				scroll_mouse_x, scroll_mouse_y);
	} else if (box->scroll_y != NULL) {
		scroll_mouse_x = x - (box_x + box->padding[LEFT] +
				box->width + box->padding[RIGHT] -
				SCROLLBAR_WIDTH);
		scroll_mouse_y = y - box_y;

		scrollbar_start_content_drag(box->scroll_y,
				scroll_mouse_x, scroll_mouse_y);
	}
}


/**
 * End overflow scroll scrollbar drags
 *
 * \param html   html content
 * \param mouse  state of mouse buttons and modifier keys
 * \param x	 coordinate of mouse
 * \param y	 coordinate of mouse
 * \param dir    Direction of drag
 */
static size_t html_selection_drag_end(struct html_content *html,
		browser_mouse_state mouse, int x, int y, int dir)
{
	int pixel_offset;
	struct box *box;
	int dx, dy;
	size_t idx = 0;

	box = box_pick_text_box(html, x, y, dir, &dx, &dy);
	if (box) {
		plot_font_style_t fstyle;

		font_plot_style_from_css(&html->len_ctx, box->style, &fstyle);

		guit->layout->position(&fstyle, box->text, box->length,
				       dx, &idx, &pixel_offset);

		idx += box->byte_offset;
	}

	return idx;
}


/**
 * Helper for file gadgets to store their filename.
 *
 * Stores the filename unencoded on the dom node associated with the
 * gadget.
 *
 * \todo Get rid of this crap eventually
 *
 * \param operation DOM operation
 * \param key DOM node key being considerd
 * \param _data The data assocated with the key
 * \param src The source DOM node.
 * \param dst The destination DOM node.
 */
static void
html__image_coords_dom_user_data_handler(dom_node_operation operation,
					 dom_string *key,
					 void *_data,
					 struct dom_node *src,
					 struct dom_node *dst)
{
	struct image_input_coords *oldcoords, *coords = _data, *newcoords;

	if (!dom_string_isequal(corestring_dom___ns_key_image_coords_node_data,
				key) || coords == NULL) {
		return;
	}

	switch (operation) {
	case DOM_NODE_CLONED:
		newcoords = calloc(1, sizeof(*newcoords));
		if (newcoords != NULL) {
			*newcoords = *coords;
			if (dom_node_set_user_data(dst,
				 corestring_dom___ns_key_image_coords_node_data,
				 newcoords,
				 html__image_coords_dom_user_data_handler,
				 &oldcoords) == DOM_NO_ERR) {
				free(oldcoords);
			}
		}
		break;

	case DOM_NODE_DELETED:
		free(coords);
		break;

	case DOM_NODE_RENAMED:
	case DOM_NODE_IMPORTED:
	case DOM_NODE_ADOPTED:
		break;

	default:
		NSLOG(netsurf, INFO, "User data operation not handled.");
		assert(0);
	}
}


/**
 * End overflow scroll scrollbar drags
 *
 * \param  scrollbar  scrollbar widget
 * \param  mouse   state of mouse buttons and modifier keys
 * \param  x	   coordinate of mouse
 * \param  y	   coordinate of mouse
 */
static void
html_overflow_scroll_drag_end(struct scrollbar *scrollbar,
			      browser_mouse_state mouse,
			      int x, int y)
{
	int scroll_mouse_x, scroll_mouse_y, box_x, box_y;
	struct html_scrollbar_data *data = scrollbar_get_data(scrollbar);
	struct box *box;

	box = data->box;
	box_coords(box, &box_x, &box_y);

	if (scrollbar_is_horizontal(scrollbar)) {
		scroll_mouse_x = x - box_x;
		scroll_mouse_y = y - (box_y + box->padding[TOP] +
				box->height + box->padding[BOTTOM] -
				SCROLLBAR_WIDTH);
		scrollbar_mouse_drag_end(scrollbar, mouse,
				scroll_mouse_x, scroll_mouse_y);
	} else {
		scroll_mouse_x = x - (box_x + box->padding[LEFT] +
				box->width + box->padding[RIGHT] -
				SCROLLBAR_WIDTH);
		scroll_mouse_y = y - box_y;
		scrollbar_mouse_drag_end(scrollbar, mouse,
				scroll_mouse_x, scroll_mouse_y);
	}
}


/**
 * handle html mouse action when select menu is open
 *
 */
static nserror
mouse_action_select_menu(html_content *html,
			 struct browser_window *bw,
			 browser_mouse_state mouse,
			 int x, int y)
{
	struct box *box;
	int box_x = 0;
	int box_y = 0;
	const char *status;
	int width, height;
	struct hlcache_handle *bw_content;
	browser_drag_type bw_drag_type;

	assert(html->visible_select_menu != NULL);

	bw_drag_type = browser_window_get_drag_type(bw);
	if (bw_drag_type != DRAGGING_NONE && !mouse) {
		/* drag end: select menu */
		form_select_mouse_drag_end(html->visible_select_menu, mouse, x, y);
	}

	box = html->visible_select_menu->box;
	box_coords(box, &box_x, &box_y);

	box_x -= box->border[LEFT].width;
	box_y += box->height + box->border[BOTTOM].width +
		box->padding[BOTTOM] + box->padding[TOP];

	status = form_select_mouse_action(html->visible_select_menu,
					  mouse,
					  x - box_x,
					  y - box_y);
	if (status != NULL) {
		/* set status if menu still open */
		union content_msg_data msg_data;
		msg_data.explicit_status_text = status;
		content_broadcast((struct content *)html,
				  CONTENT_MSG_STATUS,
				  &msg_data);
		return NSERROR_OK;
	}

	/* close menu and redraw where it was */
	form_select_get_dimensions(html->visible_select_menu, &width, &height);

	html->visible_select_menu = NULL;

	bw_content = browser_window_get_content(bw);
	content_request_redraw(bw_content,
			       box_x,
			       box_y,
			       width,
			       height);
	return NSERROR_OK;
}


/**
 * handle html mouse action when a selection drag is being performed
 *
 */
static nserror
mouse_action_drag_selection(html_content *html,
			    struct browser_window *bw,
			    browser_mouse_state mouse,
			    int x, int y)
{
	struct box *box;
	int dir = -1;
	int dx, dy;
	size_t idx;
	union html_drag_owner drag_owner;
	int pixel_offset;
	plot_font_style_t fstyle;

	if (!mouse) {
		/* End of selection drag */
		if (selection_dragging_start(html->sel)) {
			dir = 1;
		}

		idx = html_selection_drag_end(html, mouse, x, y, dir);

		if (idx != 0) {
			selection_track(html->sel, mouse, idx);
		}

		drag_owner.no_owner = true;
		html_set_drag_type(html, HTML_DRAG_NONE, drag_owner, NULL);

		return NSERROR_OK;
	}

	if (selection_dragging_start(html->sel)) {
		dir = 1;
	}

	box = box_pick_text_box(html, x, y, dir, &dx, &dy);
	if (box != NULL) {
		font_plot_style_from_css(&html->len_ctx, box->style, &fstyle);

		guit->layout->position(&fstyle,
				       box->text,
				       box->length,
				       dx,
				       &idx,
				       &pixel_offset);

		selection_track(html->sel, mouse, box->byte_offset + idx);
	}
	return NSERROR_OK;
}


/**
 * handle html mouse action when a scrollbar drag is being performed
 *
 */
static nserror
mouse_action_drag_scrollbar(html_content *html,
			    struct browser_window *bw,
			    browser_mouse_state mouse,
			    int x, int y)
{
	struct scrollbar *scr;
	struct html_scrollbar_data *data;
	struct box *box;
	int box_x = 0;
	int box_y = 0;
	const char *status;
	int scroll_mouse_x = 0, scroll_mouse_y = 0;
	scrollbar_mouse_status scrollbar_status;

	scr = html->drag_owner.scrollbar;

	if (!mouse) {
		/* drag end: scrollbar */
		html_overflow_scroll_drag_end(scr, mouse, x, y);
	}

	data = scrollbar_get_data(scr);

	box = data->box;

	box_coords(box, &box_x, &box_y);

	if (scrollbar_is_horizontal(scr)) {
		scroll_mouse_x = x - box_x ;
		scroll_mouse_y = y - (box_y + box->padding[TOP] +
				      box->height + box->padding[BOTTOM] -
				      SCROLLBAR_WIDTH);
		scrollbar_status = scrollbar_mouse_action(scr,
							  mouse,
							  scroll_mouse_x,
							  scroll_mouse_y);
	} else {
		scroll_mouse_x = x - (box_x + box->padding[LEFT] +
				      box->width + box->padding[RIGHT] -
				      SCROLLBAR_WIDTH);
		scroll_mouse_y = y - box_y;

		scrollbar_status = scrollbar_mouse_action(scr,
							  mouse,
							  scroll_mouse_x,
							  scroll_mouse_y);
	}
	status = scrollbar_mouse_status_to_message(scrollbar_status);

	if (status != NULL) {
		union content_msg_data msg_data;

		msg_data.explicit_status_text = status;
		content_broadcast((struct content *)html,
				  CONTENT_MSG_STATUS,
				  &msg_data);
	}

	return NSERROR_OK;
}


/**
 * handle mouse actions while dragging in a text area
 */
static nserror
mouse_action_drag_textarea(html_content *html,
			    struct browser_window *bw,
			    browser_mouse_state mouse,
			    int x, int y)
{
	struct box *box;
	int box_x = 0;
	int box_y = 0;

	box = html->drag_owner.textarea;

	assert(box->gadget != NULL);
	assert(box->gadget->type == GADGET_TEXTAREA ||
	       box->gadget->type == GADGET_PASSWORD ||
	       box->gadget->type == GADGET_TEXTBOX);

	box_coords(box, &box_x, &box_y);
	textarea_mouse_action(box->gadget->data.text.ta,
			      mouse,
			      x - box_x,
			      y - box_y);

	/* TODO: Set appropriate statusbar message */
	return NSERROR_OK;
}


/**
 * handle mouse actions while dragging in a content
 */
static nserror
mouse_action_drag_content(html_content *html,
			  struct browser_window *bw,
			  browser_mouse_state mouse,
			  int x, int y)
{
	struct box *box;
	int box_x = 0;
	int box_y = 0;

	box = html->drag_owner.content;
	assert(box->object != NULL);

	box_coords(box, &box_x, &box_y);
	content_mouse_track(box->object,
			    bw, mouse,
			    x - box_x,
			    y - box_y);
	return NSERROR_OK;
}


/**
 * local structure containing all the mouse action state information
 */
struct mouse_action_state {
	struct {
		const char *status; /**< status text */
		browser_pointer_shape pointer; /**< pointer shape */
		enum {
		      ACTION_NONE,
		      ACTION_NOSEND, /**< do not send status and pointer message */
		      ACTION_SUBMIT,
		      ACTION_GO,
		      ACTION_JS,
		} action;
	} result;

	/** dom node */
	struct dom_node *node;

	/** html object */
	struct {
		struct box *box;
		int pos_x;
		int pos_y;
	} html_object;

	/** non html object */
	hlcache_handle *object;

	/** iframe */
	struct browser_window *iframe;

	/** link either from href or imagemap */
	struct {
		struct box *box;
		nsurl *url;
		const char *target;
		bool is_imagemap;
	} link;

	/** gadget */
	struct {
		struct form_control *control;
		struct box *box;
		int box_x;
		int box_y;
		const char *target;
	} gadget;

	/** title */
	const char *title;

	/** candidate box for drag operation */
	struct box *drag_candidate;

	/** scrollbar */
	struct {
		struct scrollbar *bar;
		int mouse_x;
		int mouse_y;
	} scroll;

	/** text in box */
	struct {
		struct box *box;
		int box_x;
	} text;
};


/**
 * iterate the box tree for deepest node at coordinates
 *
 * extracts mouse action node information by descending through
 *  visible boxes setting more specific values for:
 *
 * box - deepest box at point
 * html_object_box - html object
 * html_object_pos_x - html object
 * html_object_pos_y - html object
 * object - non html object
 * iframe - iframe
 * url - href or imagemap
 * target - href or imagemap or gadget
 * url_box - href or imagemap
 * imagemap - imagemap
 * gadget - gadget
 * gadget_box - gadget
 * gadget_box_x - gadget
 * gadget_box_y - gadget
 * title - title
 * pointer
 *
 * drag_candidate - first box with scroll
 * padding_left - box with scroll
 * padding_right
 * padding_top
 * padding_bottom
 * scrollbar - inside padding box stops decent
 * scroll_mouse_x - inside padding box stops decent
 * scroll_mouse_y - inside padding box stops decent
 *
 * text_box - text box
 * text_box_x - text_box
 */
static nserror
get_mouse_action_node(html_content *html,
		      int x, int y,
		      struct mouse_action_state *man)
{
	struct box *box;
	int box_x = 0;
	int box_y = 0;

	/* initialise the mouse action state data */
	memset(man, 0, sizeof(struct mouse_action_state));
	man->node = html->layout->node; /* Default dom node to the <HTML> */
	man->result.pointer = BROWSER_POINTER_DEFAULT;

	/* search the box tree for a link, imagemap, form control, or
	 * box with scrollbars
	 */
	box = html->layout;

	/* Consider the margins of the html page now */
	box_x = box->margin[LEFT];
	box_y = box->margin[TOP];

	do {
		/* skip hidden boxes */
		if ((box->style != NULL) &&
		    (css_computed_visibility(box->style) ==
		     CSS_VISIBILITY_HIDDEN)) {
			goto next_box;
		}

		if (box->node != NULL) {
			man->node = box->node;
		}

		if (box->object) {
			if (content_get_type(box->object) == CONTENT_HTML) {
				man->html_object.box = box;
				man->html_object.pos_x = box_x;
				man->html_object.pos_y = box_y;
			} else {
				man->object = box->object;
			}
		}

		if (box->iframe) {
			man->iframe = box->iframe;
		}

		if (box->href) {
			man->link.url = box->href;
			man->link.target = box->target;
			man->link.box = box;
			man->link.is_imagemap = false;
		}

		if (box->usemap) {
			man->link.url = imagemap_get(html,
						     box->usemap,
						     box_x,
						     box_y,
						     x, y,
						     &man->link.target);
			man->link.box = box;
			man->link.is_imagemap = true;
		}

		if (box->gadget) {
			man->gadget.control = box->gadget;
			man->gadget.box = box;
			man->gadget.box_x = box_x;
			man->gadget.box_y = box_y;
			if (box->gadget->form) {
				man->gadget.target = box->gadget->form->target;
			}
		}

		if (box->title) {
			man->title = box->title;
		}

		man->result.pointer = get_pointer_shape(box, false);

		if ((box->scroll_x != NULL) ||
		    (box->scroll_y != NULL)) {
			int padding_left;
			int padding_right;
			int padding_top;
			int padding_bottom;

			if (man->drag_candidate == NULL) {
				man->drag_candidate = box;
			}

			padding_left = box_x +
					scrollbar_get_offset(box->scroll_x);
			padding_right = padding_left + box->padding[LEFT] +
					box->width + box->padding[RIGHT];
			padding_top = box_y +
					scrollbar_get_offset(box->scroll_y);
			padding_bottom = padding_top + box->padding[TOP] +
					box->height + box->padding[BOTTOM];

			if ((x > padding_left) &&
			    (x < padding_right) &&
			    (y > padding_top) &&
			    (y < padding_bottom)) {
				/* mouse inside padding box */

				if ((box->scroll_y != NULL) &&
				    (x > (padding_right - SCROLLBAR_WIDTH))) {
					/* mouse above vertical box scroll */

					man->scroll.bar = box->scroll_y;
					man->scroll.mouse_x = x - (padding_right - SCROLLBAR_WIDTH);
					man->scroll.mouse_y = y - padding_top;
					break;

				} else if ((box->scroll_x != NULL) &&
					   (y > (padding_bottom -
							SCROLLBAR_WIDTH))) {
					/* mouse above horizontal box scroll */

					man->scroll.bar = box->scroll_x;
					man->scroll.mouse_x = x - padding_left;
					man->scroll.mouse_y = y - (padding_bottom - SCROLLBAR_WIDTH);
					break;
				}
			}
		}

		if (box->text && !box->object) {
			man->text.box = box;
			man->text.box_x = box_x;
		}

	next_box:
		/* iterate to next box */
		box = box_at_point(&html->len_ctx, box, x, y, &box_x, &box_y);
	} while (box != NULL);

	/* use of box_x, box_y, or content below this point is probably a
	 * mistake; they will refer to the last box returned by box_at_point */

	assert(man->node != NULL);

	return NSERROR_OK;
}


/**
 * process mouse activity on a form gadget
 */
static nserror
gadget_mouse_action(html_content *html,
		    browser_mouse_state mouse,
		    int x, int y,
		    struct mouse_action_state *mas)
{
	struct content *c = (struct content *)html;
	textarea_mouse_status ta_status;
	union content_msg_data msg_data;
	nserror res;
	bool click;
	click = mouse & (BROWSER_MOUSE_PRESS_1 | BROWSER_MOUSE_PRESS_2 |
			 BROWSER_MOUSE_CLICK_1 | BROWSER_MOUSE_CLICK_2 |
			 BROWSER_MOUSE_DRAG_1 | BROWSER_MOUSE_DRAG_2);

	switch (mas->gadget.control->type) {
	case GADGET_SELECT:
		mas->result.status = messages_get("FormSelect");
		mas->result.pointer = BROWSER_POINTER_MENU;
		if (mouse & BROWSER_MOUSE_CLICK_1 &&
		    nsoption_bool(core_select_menu)) {
			html->visible_select_menu = mas->gadget.control;
			res = form_open_select_menu(c,
						    mas->gadget.control,
						    form_select_menu_callback,
						    c);
			if (res != NSERROR_OK) {
				NSLOG(netsurf, ERROR, "%s",
				      messages_get_errorcode(res));
				html->visible_select_menu = NULL;
			}
			mas->result.pointer = BROWSER_POINTER_DEFAULT;
		} else if (mouse & BROWSER_MOUSE_CLICK_1) {
			msg_data.select_menu.gadget = mas->gadget.control;
			content_broadcast(c,
					  CONTENT_MSG_SELECTMENU,
					  &msg_data);
		}
		break;

	case GADGET_CHECKBOX:
		mas->result.status = messages_get("FormCheckbox");
		if (mouse & BROWSER_MOUSE_CLICK_1) {
			mas->gadget.control->selected = !mas->gadget.control->selected;
			dom_html_input_element_set_checked(
				(dom_html_input_element *)(mas->gadget.control->node),
				mas->gadget.control->selected);
			html__redraw_a_box(html, mas->gadget.box);
		}
		break;

	case GADGET_RADIO:
		mas->result.status = messages_get("FormRadio");
		if (mouse & BROWSER_MOUSE_CLICK_1) {
			form_radio_set(mas->gadget.control);
		}
		break;

	case GADGET_IMAGE:
		/* This falls through to SUBMIT */
		if (mouse & BROWSER_MOUSE_CLICK_1) {
			struct image_input_coords *coords, *oldcoords;
			/** \todo Find a way to not ignore errors */
			coords = calloc(1, sizeof(*coords));
			if (coords == NULL) {
				return NSERROR_OK;
			}
			coords->x = x - mas->gadget.box_x;
			coords->y = y - mas->gadget.box_y;
			if (dom_node_set_user_data(
				mas->gadget.control->node,
				corestring_dom___ns_key_image_coords_node_data,
				coords,
				html__image_coords_dom_user_data_handler,
				&oldcoords) != DOM_NO_ERR) {
				return NSERROR_OK;
			}
			free(oldcoords);
		}
		/* Fall through */

	case GADGET_SUBMIT:
		if (mas->gadget.control->form) {
			static char status_buffer[200];

			snprintf(status_buffer,
				 sizeof status_buffer,
				 messages_get("FormSubmit"),
				 mas->gadget.control->form->action);
			mas->result.status = status_buffer;
			mas->result.pointer = get_pointer_shape(mas->gadget.box,
								false);
			if (mouse & (BROWSER_MOUSE_CLICK_1 |
				     BROWSER_MOUSE_CLICK_2)) {
				mas->result.action = ACTION_SUBMIT;
			}
		} else {
			mas->result.status = messages_get("FormBadSubmit");
		}
		break;

	case GADGET_TEXTBOX:
	case GADGET_PASSWORD:
	case GADGET_TEXTAREA:
		if (mas->gadget.control->type == GADGET_TEXTAREA) {
			mas->result.status = messages_get("FormTextarea");
		} else {
			mas->result.status = messages_get("FormTextbox");
		}

		if (click &&
		    (html->selection_type != HTML_SELECTION_TEXTAREA ||
		     html->selection_owner.textarea != mas->gadget.box)) {
			union html_selection_owner sel_owner;
			sel_owner.none = true;
			html_set_selection(html,
					   HTML_SELECTION_NONE,
					   sel_owner,
					   true);
		}

		ta_status = textarea_mouse_action(mas->gadget.control->data.text.ta,
						  mouse,
						  x - mas->gadget.box_x,
						  y - mas->gadget.box_y);

		if (ta_status & TEXTAREA_MOUSE_EDITOR) {
			mas->result.pointer = get_pointer_shape(mas->gadget.box, false);
		} else {
			mas->result.pointer = BROWSER_POINTER_DEFAULT;
			mas->result.status = scrollbar_mouse_status_to_message(ta_status >> 3);
		}
		break;

	case GADGET_HIDDEN:
		/* not possible: no box generated */
		break;

	case GADGET_RESET:
		mas->result.status = messages_get("FormReset");
		break;

	case GADGET_FILE:
		mas->result.status = messages_get("FormFile");
		if (mouse & BROWSER_MOUSE_CLICK_1) {
			msg_data.gadget_click.gadget = mas->gadget.control;
			content_broadcast(c,
					  CONTENT_MSG_GADGETCLICK,
					  &msg_data);
		}
		break;

	case GADGET_BUTTON:
		/* This gadget cannot be activated */
		mas->result.status = messages_get("FormButton");
		break;
	}

	return NSERROR_OK;
}


/**
 * process mouse activity on an iframe
 */
static nserror
iframe_mouse_action(struct browser_window *bw,
		    browser_mouse_state mouse,
		    int x, int y,
		    struct mouse_action_state *mas)
{
	int pos_x, pos_y;
	float scale;

	scale = browser_window_get_scale(bw);

	browser_window_get_position(mas->iframe, false, &pos_x, &pos_y);

	if (mouse & BROWSER_MOUSE_CLICK_1 ||
	    mouse & BROWSER_MOUSE_CLICK_2) {
		browser_window_mouse_click(mas->iframe,
					   mouse,
					   (x * scale) - pos_x,
					   (y * scale) - pos_y);
	} else {
		browser_window_mouse_track(mas->iframe,
					   mouse,
					   (x * scale) - pos_x,
					   (y * scale) - pos_y);
	}
	mas->result.action = ACTION_NOSEND;

	return NSERROR_OK;
}


/**
 * process mouse activity on an html object
 */
static nserror
html_object_mouse_action(html_content *html,
			 struct browser_window *bw,
			 browser_mouse_state mouse,
			 int x, int y,
			 struct mouse_action_state *mas)
{
	bool click;
	click = mouse & (BROWSER_MOUSE_PRESS_1 | BROWSER_MOUSE_PRESS_2 |
			 BROWSER_MOUSE_CLICK_1 | BROWSER_MOUSE_CLICK_2 |
			 BROWSER_MOUSE_DRAG_1 | BROWSER_MOUSE_DRAG_2);

	if (click &&
	    (html->selection_type != HTML_SELECTION_CONTENT ||
	     html->selection_owner.content != mas->html_object.box)) {
		union html_selection_owner sel_owner;
		sel_owner.none = true;
		html_set_selection(html, HTML_SELECTION_NONE, sel_owner, true);
	}

	if (mouse & BROWSER_MOUSE_CLICK_1 ||
	    mouse & BROWSER_MOUSE_CLICK_2) {
		content_mouse_action(mas->html_object.box->object,
				     bw,
				     mouse,
				     x - mas->html_object.pos_x,
				     y - mas->html_object.pos_y);
	} else {
		content_mouse_track(mas->html_object.box->object,
				    bw,
				    mouse,
				    x - mas->html_object.pos_x,
				    y - mas->html_object.pos_y);
	}

	mas->result.action = ACTION_NOSEND;
	return NSERROR_OK;
}


/**
 * determine if a url has a javascript scheme
 *
 * \param urm The url to check.
 * \return true if the url is a javascript scheme else false
 */
static bool is_javascript_navigate_url(nsurl *url)
{
	bool is_js = false;
	lwc_string *scheme;

	scheme = nsurl_get_component(url, NSURL_SCHEME);
	if (scheme != NULL) {
		if (scheme == corestring_lwc_javascript) {
			is_js = true;
		}
		lwc_string_unref(scheme);
	}
	return is_js;
}


/**
 * process mouse activity on a link
 */
static nserror
link_mouse_action(html_content *html,
		  struct browser_window *bw,
		  browser_mouse_state mouse,
		  int x, int y,
		  struct mouse_action_state *mas)
{
	nserror res;
	char *url_s = NULL;
	size_t url_l = 0;
	static char status_buffer[200];
	union content_msg_data msg_data;

	if (nsoption_bool(display_decoded_idn) == true) {
		res = nsurl_get_utf8(mas->link.url, &url_s, &url_l);
		if (res != NSERROR_OK) {
			/* Unable to obtain a decoded IDN. This is not
			 *  a fatal error.  Ensure the string pointer
			 *  is NULL so we use the encoded version.
			 */
			url_s = NULL;
		}
	}

	if (mas->title) {
		snprintf(status_buffer,
			 sizeof status_buffer,
			 "%s: %s",
			 url_s ? url_s : nsurl_access(mas->link.url),
			 mas->title);
	} else {
		snprintf(status_buffer,
			 sizeof status_buffer,
			 "%s",
			 url_s ? url_s : nsurl_access(mas->link.url));
	}

	if (url_s != NULL) {
		free(url_s);
	}

	mas->result.status = status_buffer;

	mas->result.pointer = get_pointer_shape(mas->link.box,
						mas->link.is_imagemap);

	if (mouse & BROWSER_MOUSE_CLICK_1 &&
	    mouse & BROWSER_MOUSE_MOD_1) {
		/* force download of link */
		browser_window_navigate(bw,
					mas->link.url,
					content_get_url((struct content *)html),
					BW_NAVIGATE_DOWNLOAD,
					NULL,
					NULL,
					NULL);

	} else if (mouse & BROWSER_MOUSE_CLICK_2 &&
		   mouse & BROWSER_MOUSE_MOD_1) {
		msg_data.savelink.url = mas->link.url;
		msg_data.savelink.title = mas->title;
		content_broadcast((struct content *)html,
				  CONTENT_MSG_SAVELINK,
				  &msg_data);

	} else if (mouse & (BROWSER_MOUSE_CLICK_1 | BROWSER_MOUSE_CLICK_2)) {
		if (is_javascript_navigate_url(mas->link.url)) {
			mas->result.action = ACTION_JS;
		} else {
			mas->result.action = ACTION_GO;
		}
	}

	return NSERROR_OK;
}



/**
 * process mouse activity if it is not anything else
 */
static nserror
default_mouse_action(html_content *html,
		  struct browser_window *bw,
		  browser_mouse_state mouse,
		  int x, int y,
		  struct mouse_action_state *mas)
{
	struct content *c = (struct content *)html;
	bool done = false;

	/* frame resizing */
	if (browser_window_frame_resize_start(bw, mouse, x, y, &mas->result.pointer)) {
		if (mouse & (BROWSER_MOUSE_DRAG_1 | BROWSER_MOUSE_DRAG_2)) {
			mas->result.status = messages_get("FrameDrag");
		}
		done = true;
	}

	/* if clicking in the main page, remove the selection from any
	 * text areas */
	if (!done) {
		union html_selection_owner sel_owner;
		bool click;
		click = mouse & (BROWSER_MOUSE_PRESS_1 | BROWSER_MOUSE_PRESS_2 |
				 BROWSER_MOUSE_CLICK_1 | BROWSER_MOUSE_CLICK_2 |
				 BROWSER_MOUSE_DRAG_1 | BROWSER_MOUSE_DRAG_2);

		if (click && html->focus_type != HTML_FOCUS_SELF) {
			union html_focus_owner fo;
			fo.self = true;
			html_set_focus(html, HTML_FOCUS_SELF, fo,
				       true, 0, 0, 0, NULL);
		}
		if (click && html->selection_type != HTML_SELECTION_SELF) {
			sel_owner.none = true;
			html_set_selection(html, HTML_SELECTION_NONE,
					   sel_owner, true);
		}

		if (mas->text.box) {
			int pixel_offset;
			size_t idx;
			plot_font_style_t fstyle;

			font_plot_style_from_css(&html->len_ctx,
						 mas->text.box->style,
						 &fstyle);

			guit->layout->position(&fstyle,
					       mas->text.box->text,
					       mas->text.box->length,
					       x - mas->text.box_x,
					       &idx,
					       &pixel_offset);

			if (selection_click(html->sel,
					    html->bw,
					    mouse,
					    mas->text.box->byte_offset + idx)) {
				/* key presses must be directed at the
				 * main browser window, paste text
				 * operations ignored */
				html_drag_type drag_type;
				union html_drag_owner drag_owner;

				if (selection_dragging(html->sel)) {
					drag_type = HTML_DRAG_SELECTION;
					drag_owner.no_owner = true;
					html_set_drag_type(html,
							   drag_type,
							   drag_owner,
							   NULL);
					mas->result.status = messages_get("Selecting");
				}

				done = true;
			}

		} else if (mouse & BROWSER_MOUSE_PRESS_1) {
			sel_owner.none = true;
			selection_clear(html->sel, true);
		}

		if (selection_active(html->sel)) {
			sel_owner.none = false;
			html_set_selection(html,
					   HTML_SELECTION_SELF,
					   sel_owner,
					   true);
		} else if (click &&
			   html->selection_type != HTML_SELECTION_NONE) {
			sel_owner.none = true;
			html_set_selection(html,
					   HTML_SELECTION_NONE,
					   sel_owner,
					   true);
		}
	}

	if (!done) {
		union content_msg_data msg_data;
		if (mas->title) {
			mas->result.status = mas->title;
		}

		if (mouse & BROWSER_MOUSE_DRAG_1) {
			if (mouse & BROWSER_MOUSE_MOD_2) {
				msg_data.dragsave.type = CONTENT_SAVE_COMPLETE;
				msg_data.dragsave.content = NULL;
				content_broadcast(c,
						  CONTENT_MSG_DRAGSAVE,
						  &msg_data);
			} else {
				if (mas->drag_candidate == NULL) {
					browser_window_page_drag_start(bw,
								       x, y);
				} else {
					html_box_drag_start(mas->drag_candidate,
							    x, y);
				}
				mas->result.pointer = BROWSER_POINTER_MOVE;
			}
		} else if (mouse & BROWSER_MOUSE_DRAG_2) {
			if (mouse & BROWSER_MOUSE_MOD_2) {
				msg_data.dragsave.type = CONTENT_SAVE_SOURCE;
				msg_data.dragsave.content = NULL;
				content_broadcast(c,
						  CONTENT_MSG_DRAGSAVE,
						  &msg_data);
			} else {
				if (mas->drag_candidate == NULL) {
					browser_window_page_drag_start(bw,
								       x, y);
				} else {
					html_box_drag_start(mas->drag_candidate,
							    x, y);
				}
				mas->result.pointer = BROWSER_POINTER_MOVE;
			}
		}
	}

	if (mouse && mouse < BROWSER_MOUSE_MOD_1) {
		/* ensure key presses still act on the browser window */
		union html_focus_owner fo;
		fo.self = true;
		html_set_focus(html, HTML_FOCUS_SELF, fo, true, 0, 0, 0, NULL);
	}

	return NSERROR_OK;
}


/**
 * handle non dragging mouse actions
 */
static nserror
mouse_action_drag_none(html_content *html,
		       struct browser_window *bw,
		       browser_mouse_state mouse,
		       int x, int y)
{
	nserror res;
	struct content *c = (struct content *)html;
	union content_msg_data msg_data;
	lwc_string *path;

	/**
	 * computed state
	 *
	 * not on heap to avoid allocation or stack because it is large
	 */
	static struct mouse_action_state mas;

	res = get_mouse_action_node(html, x, y, &mas);
	if (res != NSERROR_OK) {
		return res;
	}

	if (mas.scroll.bar) {
		mas.result.status = scrollbar_mouse_status_to_message(
				scrollbar_mouse_action(mas.scroll.bar,
						       mouse,
						       mas.scroll.mouse_x,
						       mas.scroll.mouse_y));
		mas.result.pointer = BROWSER_POINTER_DEFAULT;

	} else if (mas.gadget.control) {
		res = gadget_mouse_action(html, mouse, x, y, &mas);

	} else if ((mas.object != NULL) && (mouse & BROWSER_MOUSE_MOD_2)) {

		if (mouse & BROWSER_MOUSE_DRAG_2) {
			msg_data.dragsave.type = CONTENT_SAVE_NATIVE;
			msg_data.dragsave.content = mas.object;
			content_broadcast(c, CONTENT_MSG_DRAGSAVE, &msg_data);

		} else if (mouse & BROWSER_MOUSE_DRAG_1) {
			msg_data.dragsave.type = CONTENT_SAVE_ORIG;
			msg_data.dragsave.content = mas.object;
			content_broadcast(c, CONTENT_MSG_DRAGSAVE, &msg_data);
		}

		/* \todo should have a drag-saving object msg */

	} else if (mas.iframe != NULL) {
		res = iframe_mouse_action(bw, mouse, x, y, &mas);

	} else if (mas.html_object.box != NULL) {
		res = html_object_mouse_action(html, bw, mouse, x, y, &mas);

	} else if (mas.link.url != NULL) {
		res = link_mouse_action(html, bw, mouse, x, y, &mas);

	} else {
		res = default_mouse_action(html, bw, mouse, x, y, &mas);

	}
	if (res != NSERROR_OK) {
		return res;
	}

	/* send status and pointer message */
	if (mas.result.action != ACTION_NOSEND) {
		msg_data.explicit_status_text = mas.result.status;
		content_broadcast(c, CONTENT_MSG_STATUS, &msg_data);

		msg_data.pointer = mas.result.pointer;
		content_broadcast(c, CONTENT_MSG_POINTER, &msg_data);
	}

	/* fire dom click event */
	if (mouse & BROWSER_MOUSE_CLICK_1) {
		fire_generic_dom_event(corestring_dom_click, mas.node, true, true);
	}

	/* deferred actions that can cause this browser_window to be destroyed
	 * and must therefore be done after set_status/pointer
	 */
	switch (mas.result.action) {
	case ACTION_SUBMIT:
		res = form_submit(content_get_url(c),
				  browser_window_find_target(bw,
							     mas.gadget.target,
							     mouse),
				  mas.gadget.control->form,
				  mas.gadget.control);
		break;

	case ACTION_GO:
		res = browser_window_navigate(
				browser_window_find_target(bw,
							   mas.link.target,
							   mouse),
				mas.link.url,
				content_get_url(c),
				BW_NAVIGATE_HISTORY,
				NULL,
				NULL,
				NULL);
		break;

	case ACTION_JS:
		path = nsurl_get_component(mas.link.url, NSURL_PATH);
		if (path != NULL) {
			html_exec(c,
				  lwc_string_data(path),
				  lwc_string_length(path));
			lwc_string_unref(path);
		}
		break;

	case ACTION_NOSEND:
	case ACTION_NONE:
		res = NSERROR_OK;
		break;
	}

	return res;
}


/* exported interface documented in html/interaction.h */
nserror html_mouse_track(struct content *c,
			 struct browser_window *bw,
			 browser_mouse_state mouse,
			 int x, int y)
{
	return html_mouse_action(c, bw, mouse, x, y);
}


/* exported interface documented in html/interaction.h */
nserror
html_mouse_action(struct content *c,
		  struct browser_window *bw,
		  browser_mouse_state mouse,
		  int x, int y)
{
	html_content *html = (html_content *)c;
	nserror res;

	/* handle open select menu */
	if (html->visible_select_menu != NULL) {
		return mouse_action_select_menu(html, bw, mouse, x, y);
	}

	/* handle content drag */
	switch (html->drag_type) {
	case HTML_DRAG_SELECTION:
		res = mouse_action_drag_selection(html, bw, mouse, x, y);
		break;

	case HTML_DRAG_SCROLLBAR:
		res = mouse_action_drag_scrollbar(html, bw, mouse, x, y);
		break;

	case HTML_DRAG_TEXTAREA_SELECTION:
	case HTML_DRAG_TEXTAREA_SCROLLBAR:
		res = mouse_action_drag_textarea(html, bw, mouse, x, y);
		break;

	case HTML_DRAG_CONTENT_SELECTION:
	case HTML_DRAG_CONTENT_SCROLL:
		res = mouse_action_drag_content(html, bw, mouse, x, y);
		break;

	case HTML_DRAG_NONE:
		res =  mouse_action_drag_none(html, bw, mouse, x, y);
		break;

	default:
		/* Unknown content related drag type */
		assert(0 && "Unknown content related drag type");
	}

	if (res != NSERROR_OK) {
		NSLOG(netsurf, ERROR, "%s", messages_get_errorcode(res));
	}

	return res;
}


/**
 * Handle keypresses.
 *
 * \param  c	content of type HTML
 * \param  key	The UCS4 character codepoint
 * \return true if key handled, false otherwise
 */
bool html_keypress(struct content *c, uint32_t key)
{
	html_content *html = (html_content *) c;
	struct selection *sel = html->sel;

	/** \todo
	 * At the moment, the front end interface for keypress only gives
	 * us a UCS4 key value.  This doesn't doesn't have all the information
	 * we need to fill out the event properly.  We don't get to know about
	 * modifier keys, and things like CTRL+C are passed in as
	 * \ref NS_KEY_COPY_SELECTION, a magic value outside the valid Unicode
	 * range.
	 *
	 * We need to:
	 *
	 * 1. Update the front end interface so that both press and release
	 *    events reach the core.
	 * 2. Stop encoding the special keys like \ref NS_KEY_COPY_SELECTION as
	 *    magic values in the front ends, so we just get the events, e.g.:
	 *    1. Press ctrl
	 *    2. Press c
	 *    3. Release c
	 *    4. Release ctrl
	 * 3. Pass all the new info to the DOM KeyboardEvent events.
	 * 4. If there is a focused element, fire the event at that, instead of
	 *    `html->layout->node`.
	 * 5. Rebuild the \ref NS_KEY_COPY_SELECTION values from the info we
	 *    now get given, and use that for the code below this
	 *    \ref fire_dom_keyboard_event call.
	 * 6. Move the code after this \ref fire_dom_keyboard_event call into
	 *    the default action handler for DOM events.
	 *
	 * This will mean that if the JavaScript event listener does
	 * `event.preventDefault()` then we won't handle the event when
	 * we're not supposed to.
	 */
	if (html->layout != NULL && html->layout->node != NULL) {
		fire_dom_keyboard_event(corestring_dom_keydown,
				html->layout->node, true, true, key);
	}

	switch (html->focus_type) {
	case HTML_FOCUS_CONTENT:
		return content_keypress(html->focus_owner.content->object, key);

	case HTML_FOCUS_TEXTAREA:
		if (box_textarea_keypress(html, html->focus_owner.textarea, key) == NSERROR_OK) {
			return true;
		} else {
			return false;
		}

	default:
		/* Deal with it below */
		break;
	}

	switch (key) {
	case NS_KEY_COPY_SELECTION:
		selection_copy_to_clipboard(sel);
		return true;

	case NS_KEY_CLEAR_SELECTION:
		selection_clear(sel, true);
		return true;

	case NS_KEY_SELECT_ALL:
		selection_select_all(sel);
		return true;

	case NS_KEY_ESCAPE:
		/* if there's no selection, leave Escape for the caller */
		return selection_clear(sel, true);
	}

	return false;
}


/**
 * Callback for in-page scrollbars.
 */
void html_overflow_scroll_callback(void *client_data,
		struct scrollbar_msg_data *scrollbar_data)
{
	struct html_scrollbar_data *data = client_data;
	html_content *html = (html_content *)data->c;
	struct box *box = data->box;
	union content_msg_data msg_data;
	html_drag_type drag_type;
	union html_drag_owner drag_owner;

	switch(scrollbar_data->msg) {
	case SCROLLBAR_MSG_MOVED:

		if (html->reflowing == true) {
			/* Can't redraw during layout, and it will
			 * be redrawn after layout anyway. */
			break;
		}

		html__redraw_a_box(html, box);
		break;
	case SCROLLBAR_MSG_SCROLL_START:
	{
		struct rect rect = {
			.x0 = scrollbar_data->x0,
			.y0 = scrollbar_data->y0,
			.x1 = scrollbar_data->x1,
			.y1 = scrollbar_data->y1
		};
		drag_type = HTML_DRAG_SCROLLBAR;
		drag_owner.scrollbar = scrollbar_data->scrollbar;
		html_set_drag_type(html, drag_type, drag_owner, &rect);
	}
		break;
	case SCROLLBAR_MSG_SCROLL_FINISHED:
		drag_type = HTML_DRAG_NONE;
		drag_owner.no_owner = true;
		html_set_drag_type(html, drag_type, drag_owner, NULL);

		msg_data.pointer = BROWSER_POINTER_AUTO;
		content_broadcast(data->c, CONTENT_MSG_POINTER, &msg_data);
		break;
	}
}


/* Documented in html_internal.h */
void html_set_drag_type(html_content *html, html_drag_type drag_type,
		union html_drag_owner drag_owner, const struct rect *rect)
{
	union content_msg_data msg_data;

	assert(html != NULL);

	html->drag_type = drag_type;
	html->drag_owner = drag_owner;

	switch (drag_type) {
	case HTML_DRAG_NONE:
		assert(drag_owner.no_owner == true);
		msg_data.drag.type = CONTENT_DRAG_NONE;
		break;

	case HTML_DRAG_SCROLLBAR:
	case HTML_DRAG_TEXTAREA_SCROLLBAR:
	case HTML_DRAG_CONTENT_SCROLL:
		msg_data.drag.type = CONTENT_DRAG_SCROLL;
		break;

	case HTML_DRAG_SELECTION:
		assert(drag_owner.no_owner == true);
		/* Fall through */
	case HTML_DRAG_TEXTAREA_SELECTION:
	case HTML_DRAG_CONTENT_SELECTION:
		msg_data.drag.type = CONTENT_DRAG_SELECTION;
		break;
	}
	msg_data.drag.rect = rect;

	/* Inform of the content's drag status change */
	content_broadcast((struct content *)html, CONTENT_MSG_DRAG, &msg_data);
}

/* Documented in html_internal.h */
void html_set_focus(html_content *html, html_focus_type focus_type,
		union html_focus_owner focus_owner, bool hide_caret,
		int x, int y, int height, const struct rect *clip)
{
	union content_msg_data msg_data;
	int x_off = 0;
	int y_off = 0;
	struct rect cr;
	bool textarea_lost_focus = html->focus_type == HTML_FOCUS_TEXTAREA &&
			focus_type != HTML_FOCUS_TEXTAREA;

	assert(html != NULL);

	switch (focus_type) {
	case HTML_FOCUS_SELF:
		assert(focus_owner.self == true);
		if (html->focus_type == HTML_FOCUS_SELF)
			/* Don't need to tell anyone anything */
			return;
		break;

	case HTML_FOCUS_CONTENT:
		box_coords(focus_owner.content, &x_off, &y_off);
		break;

	case HTML_FOCUS_TEXTAREA:
		box_coords(focus_owner.textarea, &x_off, &y_off);
		break;
	}

	html->focus_type = focus_type;
	html->focus_owner = focus_owner;

	if (textarea_lost_focus) {
		msg_data.caret.type = CONTENT_CARET_REMOVE;
	} else if (focus_type != HTML_FOCUS_SELF && hide_caret) {
		msg_data.caret.type = CONTENT_CARET_HIDE;
	} else {
		if (clip != NULL) {
			cr = *clip;
			cr.x0 += x_off;
			cr.y0 += y_off;
			cr.x1 += x_off;
			cr.y1 += y_off;
		}

		msg_data.caret.type = CONTENT_CARET_SET_POS;
		msg_data.caret.pos.x = x + x_off;
		msg_data.caret.pos.y = y + y_off;
		msg_data.caret.pos.height = height;
		msg_data.caret.pos.clip = (clip == NULL) ? NULL : &cr;
	}

	/* Inform of the content's drag status change */
	content_broadcast((struct content *)html, CONTENT_MSG_CARET, &msg_data);
}

/* Documented in html_internal.h */
void html_set_selection(html_content *html, html_selection_type selection_type,
		union html_selection_owner selection_owner, bool read_only)
{
	union content_msg_data msg_data;
	struct box *box;
	bool changed = false;
	bool same_type = html->selection_type == selection_type;

	assert(html != NULL);

	if ((selection_type == HTML_SELECTION_NONE &&
			html->selection_type != HTML_SELECTION_NONE) ||
			(selection_type != HTML_SELECTION_NONE &&
			html->selection_type == HTML_SELECTION_NONE))
		/* Existance of selection has changed, and we'll need to
		 * inform our owner */
		changed = true;

	/* Clear any existing selection */
	if (html->selection_type != HTML_SELECTION_NONE) {
		switch (html->selection_type) {
		case HTML_SELECTION_SELF:
			if (same_type)
				break;
			selection_clear(html->sel, true);
			break;
		case HTML_SELECTION_TEXTAREA:
			if (same_type && html->selection_owner.textarea ==
					selection_owner.textarea)
				break;
			box = html->selection_owner.textarea;
			textarea_clear_selection(box->gadget->data.text.ta);
			break;
		case HTML_SELECTION_CONTENT:
			if (same_type && html->selection_owner.content ==
					selection_owner.content)
				break;
			box = html->selection_owner.content;
			content_clear_selection(box->object);
			break;
		default:
			break;
		}
	}

	html->selection_type = selection_type;
	html->selection_owner = selection_owner;

	if (!changed)
		/* Don't need to report lack of change to owner */
		return;

	/* Prepare msg */
	switch (selection_type) {
	case HTML_SELECTION_NONE:
		assert(selection_owner.none == true);
		msg_data.selection.selection = false;
		break;
	case HTML_SELECTION_SELF:
		assert(selection_owner.none == false);
		/* fall through */
	case HTML_SELECTION_TEXTAREA:
	case HTML_SELECTION_CONTENT:
		msg_data.selection.selection = true;
		break;
	default:
		break;
	}
	msg_data.selection.read_only = read_only;

	/* Inform of the content's selection status change */
	content_broadcast((struct content *)html, CONTENT_MSG_SELECTION,
			&msg_data);
}







netsurf-vince/pdf/content/handlers/html/interaction.h

/*
 * Copyright 2004 James Bursa <bursa@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * HTML content user interaction handling
 */

#ifndef NETSURF_HTML_INTERACTION_H
#define NETSURF_HTML_INTERACTION_H

#include "desktop/search.h" /* search flags enum */

/**
 * Context for scrollbar
 */
struct html_scrollbar_data {
	struct content *c;
	struct box *box;
};

/**
 * Handle mouse tracking (including drags) in an HTML content window.
 *
 * \param  c	  content of type html
 * \param  bw	  browser window
 * \param  mouse  state of mouse buttons and modifier keys
 * \param  x	  coordinate of mouse
 * \param  y	  coordinate of mouse
 */
nserror html_mouse_track(struct content *c, struct browser_window *bw,
			browser_mouse_state mouse, int x, int y);


/**
 * Handle mouse clicks and movements in an HTML content window.
 *
 * This function handles both hovering and clicking. It is important that the
 * code path is identical (except that hovering doesn't carry out the action),
 * so that the status bar reflects exactly what will happen. Having separate
 * code paths opens the possibility that an attacker will make the status bar
 * show some harmless action where clicking will be harmful.
 *
 * \param c content of type html
 * \param bw browser window
 * \param mouse state of mouse buttons and modifier keys
 * \param x x coordinate of mouse
 * \param y y coordinate of mouse
 * \return NSERROR_OK or appropriate error code.
 */
nserror html_mouse_action(struct content *c, struct browser_window *bw,
			browser_mouse_state mouse, int x, int y);


bool html_keypress(struct content *c, uint32_t key);


void html_overflow_scroll_callback(void *client_data,
		struct scrollbar_msg_data *scrollbar_data);


void html_search(struct content *c, void *context,
		search_flags_t flags, const char *string);


void html_search_clear(struct content *c);


/**
 * Set our drag status, and inform whatever owns the content
 *
 * \param html		HTML content
 * \param drag_type	Type of drag
 * \param drag_owner	What owns the drag
 * \param rect		Pointer movement bounds
 */
void html_set_drag_type(html_content *html, html_drag_type drag_type,
		union html_drag_owner drag_owner, const struct rect *rect);


/**
 * Set our selection status, and inform whatever owns the content
 *
 * \param html			HTML content
 * \param selection_type	Type of selection
 * \param selection_owner	What owns the selection
 * \param read_only		True iff selection is read only
 */
void html_set_selection(html_content *html, html_selection_type selection_type,
		union html_selection_owner selection_owner, bool read_only);


/**
 * Set our input focus, and inform whatever owns the content
 *
 * \param html			HTML content
 * \param focus_type		Type of input focus
 * \param focus_owner		What owns the focus
 * \param hide_caret		True iff caret to be hidden
 * \param x			Carret x-coord rel to owner
 * \param y			Carret y-coord rel to owner
 * \param height		Carret height
 * \param clip			Carret clip rect
 */
void html_set_focus(html_content *html, html_focus_type focus_type,
		union html_focus_owner focus_owner, bool hide_caret,
		int x, int y, int height, const struct rect *clip);


#endif







netsurf-vince/pdf/content/handlers/html/layout.c

/*
 * Copyright 2005 Richard Wilson <info@tinct.net>
 * Copyright 2006 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2008 Michael Drake <tlsa@netsurf-browser.org>
 * Copyright 2003 Phil Mellor <monkeyson@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * HTML layout implementation.
 *
 * Layout is carried out in two stages:
 *
 * 1. + calculation of minimum / maximum box widths, and
 *    + determination of whether block level boxes will have >zero height
 *
 * 2. + layout (position and dimensions)
 *
 * In most cases the functions for the two stages are a corresponding pair
 * layout_minmax_X() and layout_X().
 */

#include <assert.h>
#include <limits.h>
#include <stdbool.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <math.h>
#include <dom/dom.h>

#include "utils/log.h"
#include "utils/talloc.h"
#include "utils/utils.h"
#include "utils/nsoption.h"
#include "utils/nsurl.h"
#include "netsurf/inttypes.h"
#include "netsurf/content.h"
#include "netsurf/browser_window.h"
#include "netsurf/layout.h"
#include "content/content.h"
#include "content/content_protected.h"
#include "css/utils.h"
#include "desktop/scrollbar.h"
#include "desktop/textarea.h"

#include "html/html.h"
#include "html/html_save.h"
#include "html/private.h"
#include "html/box.h"
#include "html/box_inspect.h"
#include "html/font.h"
#include "html/form_internal.h"
#include "html/layout.h"
#include "html/table.h"

#define AUTO INT_MIN

/* Fixed point percentage (a) of an integer (b), to an integer */
#define FPCT_OF_INT_TOINT(a, b) (FIXTOINT(FDIV((a * b), F_100)))

typedef uint8_t (*css_len_func)(
		const css_computed_style *style,
		css_fixed *length, css_unit *unit);
typedef uint8_t (*css_border_style_func)(
		const css_computed_style *style);
typedef uint8_t (*css_border_color_func)(
		const css_computed_style *style,
		css_color *color);

/** Array of per-side access functions for computed style margins. */
static const css_len_func margin_funcs[4] = {
	[TOP]    = css_computed_margin_top,
	[RIGHT]  = css_computed_margin_right,
	[BOTTOM] = css_computed_margin_bottom,
	[LEFT]   = css_computed_margin_left,
};

/** Array of per-side access functions for computed style paddings. */
static const css_len_func padding_funcs[4] = {
	[TOP]    = css_computed_padding_top,
	[RIGHT]  = css_computed_padding_right,
	[BOTTOM] = css_computed_padding_bottom,
	[LEFT]   = css_computed_padding_left,
};

/** Array of per-side access functions for computed style border_widths. */
static const css_len_func border_width_funcs[4] = {
	[TOP]    = css_computed_border_top_width,
	[RIGHT]  = css_computed_border_right_width,
	[BOTTOM] = css_computed_border_bottom_width,
	[LEFT]   = css_computed_border_left_width,
};

/** Array of per-side access functions for computed style border styles. */
static const css_border_style_func border_style_funcs[4] = {
	[TOP]    = css_computed_border_top_style,
	[RIGHT]  = css_computed_border_right_style,
	[BOTTOM] = css_computed_border_bottom_style,
	[LEFT]   = css_computed_border_left_style,
};

/** Array of per-side access functions for computed style border colors. */
static const css_border_color_func border_color_funcs[4] = {
	[TOP]    = css_computed_border_top_color,
	[RIGHT]  = css_computed_border_right_color,
	[BOTTOM] = css_computed_border_bottom_color,
	[LEFT]   = css_computed_border_left_color,
};

/* forward declaration to break cycles */
static bool layout_block_context(
		struct box *block,
		int viewport_height,
		html_content *content);
static void layout_minmax_block(
		struct box *block,
		const struct gui_layout_table *font_func,
		const html_content *content);


/**
 * Compute the size of replaced boxes with auto dimensions, according to
 * content.
 *
 * \param  box     Box with object
 * \param  width   Width value in px or AUTO.  If AUTO, updated to value in px.
 * \param  height  Height value in px or AUTO. If AUTO, updated to value in px.
 * \param  min_width  Box's min width, as given by layout_find_dimensions.
 * \param  max_width  Box's max width, as given by layout_find_dimensions.
 * \param  min_height  Box's min height, as given by layout_find_dimensions.
 * \param  max_height  Box's max height, as given by layout_find_dimensions.
 *
 * See CSS 2.1 sections 10.3 and 10.6.
 */
static void
layout_get_object_dimensions(struct box *box,
			     int *width, int *height,
			     int min_width, int max_width,
			     int min_height, int max_height)
{
	assert(box->object != NULL);
	assert(width != NULL && height != NULL);

	if (*width == AUTO && *height == AUTO) {
		/* No given dimensions */

		bool scaled = false;
		int intrinsic_width = content_get_width(box->object);
		int intrinsic_height = content_get_height(box->object);

		/* use intrinsic dimensions */
		*width = intrinsic_width;
		*height = intrinsic_height;

		/* Deal with min/max-width first */
		if (min_width >  0 && min_width > *width) {
			*width = min_width;
			scaled = true;
		}
		if (max_width >= 0 && max_width < *width) {
			*width = max_width;
			scaled = true;
		}

		if (scaled && (intrinsic_width != 0)) {
			/* Update height */
			*height = (*width * intrinsic_height) /
					intrinsic_width;
		}

		scaled = false;
		/* Deal with min/max-height */
		if (min_height >  0 && min_height > *height) {
			*height = min_height;
			scaled = true;
		}
		if (max_height >= 0 && max_height < *height) {
			*height = max_height;
			scaled = true;
		}

		if (scaled && (intrinsic_height != 0)) {
			/* Update width */
			*width = (*height * intrinsic_width) /
					intrinsic_height;
		}

	} else if (*width == AUTO) {
		/* Have given height; width is calculated from the given height
		 * and ratio of intrinsic dimensions */
		int intrinsic_width = content_get_width(box->object);
		int intrinsic_height = content_get_height(box->object);

		if (intrinsic_height != 0)
			*width = (*height * intrinsic_width) /
					intrinsic_height;
		else
			*width = intrinsic_width;

		if (min_width >  0 && min_width > *width)
			*width = min_width;
		if (max_width >= 0 && max_width < *width)
			*width = max_width;

	} else if (*height == AUTO) {
		/* Have given width; height is calculated from the given width
		 * and ratio of intrinsic dimensions */
		int intrinsic_width = content_get_width(box->object);
		int intrinsic_height = content_get_height(box->object);

		if (min_width >  0 && min_width > *width)
			*width = min_width;
		if (max_width >= 0 && max_width < *width)
			*width = max_width;

		if (intrinsic_width != 0)
			*height = (*width * intrinsic_height) /
					intrinsic_width;
		else
			*height = intrinsic_height;
	}
}


/**
 * Calculate the text-indent length.
 *
 * \param  style  style of block
 * \param  width  width of containing block
 * \return  length of indent
 */
static int layout_text_indent(
		const nscss_len_ctx *len_ctx,
		const css_computed_style *style, int width)
{
	css_fixed value = 0;
	css_unit unit = CSS_UNIT_PX;

	css_computed_text_indent(style, &value, &unit);

	if (unit == CSS_UNIT_PCT) {
		return FPCT_OF_INT_TOINT(value, width);
	} else {
		return FIXTOINT(nscss_len2px(len_ctx, value, unit, style));
	}
}


/**
 * Determine width of margin, borders, and padding on one side of a box.
 *
 * \param len_ctx  CSS length conversion context for document
 * \param style    style to measure
 * \param side     side of box to measure
 * \param margin   whether margin width is required
 * \param border   whether border width is required
 * \param padding  whether padding width is required
 * \param fixed    increased by sum of fixed margin, border, and padding
 * \param frac     increased by sum of fractional margin and padding
 */
static void
calculate_mbp_width(const nscss_len_ctx *len_ctx,
		    const css_computed_style *style,
		    unsigned int side,
		    bool margin,
		    bool border,
		    bool padding,
		    int *fixed,
		    float *frac)
{
	css_fixed value = 0;
	css_unit unit = CSS_UNIT_PX;

	assert(style);

	/* margin */
	if (margin) {
		enum css_margin_e type;

		type = margin_funcs[side](style, &value, &unit);
		if (type == CSS_MARGIN_SET) {
			if (unit == CSS_UNIT_PCT) {
				*frac += FIXTOINT(FDIV(value, F_100));
			} else {
				*fixed += FIXTOINT(nscss_len2px(len_ctx,
						value, unit, style));
			}
		}
	}

	/* border */
	if (border) {
		if (border_style_funcs[side](style) !=
				CSS_BORDER_STYLE_NONE) {
			border_width_funcs[side](style, &value, &unit);

			*fixed += FIXTOINT(nscss_len2px(len_ctx,
					value, unit, style));
		}
	}

	/* padding */
	if (padding) {
		padding_funcs[side](style, &value, &unit);
		if (unit == CSS_UNIT_PCT) {
			*frac += FIXTOINT(FDIV(value, F_100));
		} else {
			*fixed += FIXTOINT(nscss_len2px(len_ctx,
					value, unit, style));
		}
	}
}


/**
 * Calculate minimum and maximum width of a table.
 *
 * \param table box of type TABLE
 * \param font_func Font functions
 * \param content  The HTML content we are laying out.
 * \post  table->min_width and table->max_width filled in,
 *        0 <= table->min_width <= table->max_width
 */
static void layout_minmax_table(struct box *table,
		const struct gui_layout_table *font_func,
		const html_content *content)
{
	unsigned int i, j;
	int border_spacing_h = 0;
	int table_min = 0, table_max = 0;
	int extra_fixed = 0;
	float extra_frac = 0;
	struct column *col;
	struct box *row_group, *row, *cell;
	enum css_width_e wtype;
	css_fixed value = 0;
	css_unit unit = CSS_UNIT_PX;

	/* check if the widths have already been calculated */
	if (table->max_width != UNKNOWN_MAX_WIDTH)
		return;

	if (table_calculate_column_types(&content->len_ctx, table) == false) {
		NSLOG(netsurf, WARNING,
				"Could not establish table column types.");
		return;
	}
	col = table->col;

	/* start with 0 except for fixed-width columns */
	for (i = 0; i != table->columns; i++) {
		if (col[i].type == COLUMN_WIDTH_FIXED)
			col[i].min = col[i].max = col[i].width;
		else
			col[i].min = col[i].max = 0;
	}

	/* border-spacing is used in the separated borders model */
	if (css_computed_border_collapse(table->style) ==
			CSS_BORDER_COLLAPSE_SEPARATE) {
		css_fixed h = 0, v = 0;
		css_unit hu = CSS_UNIT_PX, vu = CSS_UNIT_PX;

		css_computed_border_spacing(table->style, &h, &hu, &v, &vu);

		border_spacing_h = FIXTOINT(nscss_len2px(&content->len_ctx,
				h, hu, table->style));
	}

	/* 1st pass: consider cells with colspan 1 only */
	for (row_group = table->children; row_group; row_group =row_group->next)
	for (row = row_group->children; row; row = row->next)
	for (cell = row->children; cell; cell = cell->next) {
		assert(cell->type == BOX_TABLE_CELL);
		assert(cell->style);
		/** TODO: Handle colspan="0" correctly.
		 *        It's currently converted to 1 in box normaisation */
		assert(cell->columns != 0);

		if (cell->columns != 1)
			continue;

		layout_minmax_block(cell, font_func, content);
		i = cell->start_column;

		if (col[i].positioned)
			continue;

		/* update column min, max widths using cell widths */
		if (col[i].min < cell->min_width)
			col[i].min = cell->min_width;
		if (col[i].max < cell->max_width)
			col[i].max = cell->max_width;
	}

	/* 2nd pass: cells which span multiple columns */
	for (row_group = table->children; row_group; row_group =row_group->next)
	for (row = row_group->children; row; row = row->next)
	for (cell = row->children; cell; cell = cell->next) {
		unsigned int flexible_columns = 0;
		int min = 0, max = 0, fixed_width = 0, extra;

		if (cell->columns == 1)
			continue;

		layout_minmax_block(cell, font_func, content);
		i = cell->start_column;

		/* find min width so far of spanned columns, and count
		 * number of non-fixed spanned columns and total fixed width */
		for (j = 0; j != cell->columns; j++) {
			min += col[i + j].min;
			if (col[i + j].type == COLUMN_WIDTH_FIXED)
				fixed_width += col[i + j].width;
			else
				flexible_columns++;
		}
		min += (cell->columns - 1) * border_spacing_h;

		/* distribute extra min to spanned columns */
		if (min < cell->min_width) {
			if (flexible_columns == 0) {
				extra = 1 + (cell->min_width - min) /
						cell->columns;
				for (j = 0; j != cell->columns; j++) {
					col[i + j].min += extra;
					if (col[i + j].max < col[i + j].min)
						col[i + j].max = col[i + j].min;
				}
			} else {
				extra = 1 + (cell->min_width - min) /
						flexible_columns;
				for (j = 0; j != cell->columns; j++) {
					if (col[i + j].type !=
							COLUMN_WIDTH_FIXED) {
						col[i + j].min += extra;
						if (col[i + j].max <
								col[i + j].min)
							col[i + j].max =
								col[i + j].min;
					}
				}
			}
		}

		/* find max width so far of spanned columns */
		for (j = 0; j != cell->columns; j++)
			max += col[i + j].max;
		max += (cell->columns - 1) * border_spacing_h;

		/* distribute extra max to spanned columns */
		if (max < cell->max_width && flexible_columns) {
			extra = 1 + (cell->max_width - max) / flexible_columns;
			for (j = 0; j != cell->columns; j++)
				if (col[i + j].type != COLUMN_WIDTH_FIXED)
					col[i + j].max += extra;
		}
	}

	for (i = 0; i != table->columns; i++) {
		if (col[i].max < col[i].min) {
			box_dump(stderr, table, 0, true);
			assert(0);
		}
		table_min += col[i].min;
		table_max += col[i].max;
	}

	/* fixed width takes priority, unless it is too narrow */
	wtype = css_computed_width(table->style, &value, &unit);
	if (wtype == CSS_WIDTH_SET && unit != CSS_UNIT_PCT) {
		int width = FIXTOINT(nscss_len2px(&content->len_ctx,
				value, unit, table->style));
		if (table_min < width)
			table_min = width;
		if (table_max < width)
			table_max = width;
	}

	/* add margins, border, padding to min, max widths */
	calculate_mbp_width(&content->len_ctx,
			table->style, LEFT, true, true, true,
			&extra_fixed, &extra_frac);
	calculate_mbp_width(&content->len_ctx,
			table->style, RIGHT, true, true, true,
			&extra_fixed, &extra_frac);
	if (extra_fixed < 0)
		extra_fixed = 0;
	if (extra_frac < 0)
		extra_frac = 0;
	if (1.0 <= extra_frac)
		extra_frac = 0.9;
	table->min_width = (table_min + extra_fixed) / (1.0 - extra_frac);
	table->max_width = (table_max + extra_fixed) / (1.0 - extra_frac);
	table->min_width += (table->columns + 1) * border_spacing_h;
	table->max_width += (table->columns + 1) * border_spacing_h;

	assert(0 <= table->min_width && table->min_width <= table->max_width);
}

/**
 * Helper to check if a box has percentage max width.
 *
 * \param[in]  b  Box to check.
 * \return true iff box has percnetage max width.
 */
static inline bool box_has_percentage_max_width(struct box *b)
{
	css_unit unit = CSS_UNIT_PX;
	enum css_max_width_e type;
	css_fixed value = 0;

	assert(b != NULL);

	type = css_computed_max_width(b->style, &value, &unit);
	return ((type == CSS_MAX_WIDTH_SET) && (unit == CSS_UNIT_PCT));
}

/**
 * Calculate minimum and maximum width of a line.
 *
 * \param first       a box in an inline container
 * \param line_min    updated to minimum width of line starting at first
 * \param line_max    updated to maximum width of line starting at first
 * \param first_line  true iff this is the first line in the inline container
 * \param line_has_height  updated to true or false, depending on line
 * \param font_func Font functions.
 * \return  first box in next line, or 0 if no more lines
 * \post  0 <= *line_min <= *line_max
 */
static struct box *
layout_minmax_line(struct box *first,
		   int *line_min,
		   int *line_max,
		   bool first_line,
		   bool *line_has_height,
		   const struct gui_layout_table *font_func,
		   const html_content *content)
{
	int min = 0, max = 0, width, height, fixed;
	float frac;
	size_t i, j;
	struct box *b;
	struct box *block;
	plot_font_style_t fstyle;
	bool no_wrap;

	assert(first->parent);
	assert(first->parent->parent);
	assert(first->parent->parent->style);

	block = first->parent->parent;
	no_wrap = (css_computed_white_space(block->style) ==
			CSS_WHITE_SPACE_NOWRAP ||
			css_computed_white_space(block->style) ==
			CSS_WHITE_SPACE_PRE);

	*line_has_height = false;

	/* corresponds to the pass 1 loop in layout_line() */
	for (b = first; b; b = b->next) {
		enum css_width_e wtype;
		enum css_height_e htype;
		enum css_box_sizing_e bs;
		css_fixed value = 0;
		css_unit unit = CSS_UNIT_PX;

		assert(b->type == BOX_INLINE || b->type == BOX_INLINE_BLOCK ||
				b->type == BOX_FLOAT_LEFT ||
				b->type == BOX_FLOAT_RIGHT ||
				b->type == BOX_BR || b->type == BOX_TEXT ||
				b->type == BOX_INLINE_END);

		NSLOG(layout, DEBUG, "%p: min %i, max %i", b, min, max);

		if (b->type == BOX_BR) {
			b = b->next;
			break;
		}

		if (b->type == BOX_FLOAT_LEFT || b->type == BOX_FLOAT_RIGHT) {
			assert(b->children);
			if (b->children->type == BOX_BLOCK)
				layout_minmax_block(b->children, font_func,
						content);
			else
				layout_minmax_table(b->children, font_func,
						content);
			b->min_width = b->children->min_width;
			b->max_width = b->children->max_width;
			if (min < b->min_width)
				min = b->min_width;
			max += b->max_width;
			continue;
		}

		if (b->type == BOX_INLINE_BLOCK) {
			layout_minmax_block(b, font_func, content);
			if (min < b->min_width)
				min = b->min_width;
			max += b->max_width;

			if (b->flags & HAS_HEIGHT)
				*line_has_height = true;
			continue;
		}

		assert(b->style);
		font_plot_style_from_css(&content->len_ctx, b->style, &fstyle);

		if (b->type == BOX_INLINE && !b->object &&
				!(b->flags & REPLACE_DIM) &&
				!(b->flags & IFRAME)) {
			fixed = frac = 0;
			calculate_mbp_width(&content->len_ctx,
					b->style, LEFT, true, true, true,
					&fixed, &frac);
			if (!b->inline_end)
				calculate_mbp_width(&content->len_ctx,
						b->style, RIGHT,
						true, true, true,
						&fixed, &frac);
			if (0 < fixed)
				max += fixed;
			*line_has_height = true;
			/* \todo  update min width, consider fractional extra */
		} else if (b->type == BOX_INLINE_END) {
			fixed = frac = 0;
			calculate_mbp_width(&content->len_ctx,
					b->inline_end->style, RIGHT,
					true, true, true,
					&fixed, &frac);
			if (0 < fixed)
				max += fixed;

			if (b->next) {
				if (b->space == UNKNOWN_WIDTH) {
					font_func->width(&fstyle, " ", 1,
							 &b->space);
				}
				max += b->space;
			}

			*line_has_height = true;
			continue;
		}

		if (!b->object && !(b->flags & IFRAME) && !b->gadget &&
				!(b->flags & REPLACE_DIM)) {
			/* inline non-replaced, 10.3.1 and 10.6.1 */
			bool no_wrap_box;
			if (!b->text)
				continue;

			no_wrap_box = (css_computed_white_space(b->style) ==
					CSS_WHITE_SPACE_NOWRAP ||
					css_computed_white_space(b->style) ==
					CSS_WHITE_SPACE_PRE);

			if (b->width == UNKNOWN_WIDTH) {
				/** \todo handle errors */

				/* If it's a select element, we must use the
				 * width of the widest option text */
				if (b->parent->parent->gadget &&
						b->parent->parent->gadget->type
						== GADGET_SELECT) {
					int opt_maxwidth = 0;
					struct form_option *o;

					for (o = b->parent->parent->gadget->
							data.select.items; o;
							o = o->next) {
						int opt_width;
						font_func->width(&fstyle,
								o->text,
								strlen(o->text),
								&opt_width);

						if (opt_maxwidth < opt_width)
							opt_maxwidth =opt_width;
					}

					b->width = opt_maxwidth;
					if (nsoption_bool(core_select_menu))
						b->width += SCROLLBAR_WIDTH;

				} else {
					font_func->width(&fstyle, b->text,
						b->length, &b->width);
					b->flags |= MEASURED;
				}
			}
			max += b->width;
			if (b->next) {
				if (b->space == UNKNOWN_WIDTH) {
					font_func->width(&fstyle, " ", 1,
							 &b->space);
				}
				max += b->space;
			}

			if (no_wrap) {
				/* Don't wrap due to block style,
				 * so min is the same as max */
				min = max;

			} else if (no_wrap_box) {
				/* This inline box can't be wrapped,
				 * for min, consider box's width */
				if (min < b->width)
					min = b->width;

			} else if (b->parent->flags & NEED_MIN) {
				/* If we care what the minimum width is,
				 * calculate it.  (It's only needed if we're
				 * shrinking-to-fit.) */
				/* min = widest single word */
				i = 0;
				do {
					for (j = i; j != b->length &&
							b->text[j] != ' '; j++)
						;
					font_func->width(&fstyle, b->text + i,
							 j - i, &width);
					if (min < width)
						min = width;
					i = j + 1;
				} while (j != b->length);
			}

			*line_has_height = true;

			continue;
		}

		/* inline replaced, 10.3.2 and 10.6.2 */
		assert(b->style);

		/* calculate box width */
		wtype = css_computed_width(b->style, &value, &unit);
		bs = css_computed_box_sizing(block->style);
		if (wtype == CSS_WIDTH_SET) {
			if (unit == CSS_UNIT_PCT) {
				width = AUTO;
			} else {
				width = FIXTOINT(nscss_len2px(&content->len_ctx,
						value, unit, b->style));

				if (bs == CSS_BOX_SIZING_BORDER_BOX) {
					fixed = frac = 0;
					calculate_mbp_width(&content->len_ctx,
							block->style, LEFT,
							false, true, true,
							&fixed, &frac);
					calculate_mbp_width(&content->len_ctx,
							block->style, RIGHT,
							false, true, true,
							&fixed, &frac);
					if (width < fixed) {
						width = fixed;
					}
				}
				if (width < 0)
					width = 0;
			}
		} else {
			width = AUTO;
		}

		/* height */
		htype = css_computed_height(b->style, &value, &unit);
		if (htype == CSS_HEIGHT_SET) {
			height = FIXTOINT(nscss_len2px(&content->len_ctx,
					value, unit, b->style));
		} else {
			height = AUTO;
		}

		if (b->object || (b->flags & REPLACE_DIM)) {
			if (b->object) {
				int temp_height = height;
				layout_get_object_dimensions(b,
						&width, &temp_height,
						INT_MIN, INT_MAX,
						INT_MIN, INT_MAX);
			}

			fixed = frac = 0;
			if (bs == CSS_BOX_SIZING_BORDER_BOX) {
				calculate_mbp_width(&content->len_ctx,
						b->style, LEFT,
						true, false, false,
						&fixed, &frac);
				calculate_mbp_width(&content->len_ctx,
						b->style, RIGHT,
						true, false, false,
						&fixed, &frac);
			} else {
				calculate_mbp_width(&content->len_ctx,
						b->style, LEFT,
						true, true, true,
						&fixed, &frac);
				calculate_mbp_width(&content->len_ctx,
						b->style, RIGHT,
						true, true, true,
						&fixed, &frac);
			}
			if (0 < width + fixed)
				width += fixed;
		} else if (b->flags & IFRAME) {
			/* TODO: handle percentage widths properly */
			if (width == AUTO)
				width = 400;

			fixed = frac = 0;
			if (bs == CSS_BOX_SIZING_BORDER_BOX) {
				calculate_mbp_width(&content->len_ctx,
						b->style, LEFT,
						true, false, false,
						&fixed, &frac);
				calculate_mbp_width(&content->len_ctx,
						b->style, RIGHT,
						true, false, false,
						&fixed, &frac);
			} else {
				calculate_mbp_width(&content->len_ctx,
						b->style, LEFT,
						true, true, true,
						&fixed, &frac);
				calculate_mbp_width(&content->len_ctx,
						b->style, RIGHT,
						true, true, true,
						&fixed, &frac);
			}

			if (0 < width + fixed)
				width += fixed;

		} else {
			/* form control with no object */
			if (width == AUTO)
				width = FIXTOINT(nscss_len2px(
						&content->len_ctx,
						INTTOFIX(1), CSS_UNIT_EM,
						b->style));
		}

		if (min < width && !box_has_percentage_max_width(b))
			min = width;
		if (width > 0)
			max += width;

		*line_has_height = true;
	}

	if (first_line) {
		/* todo: handle percentage values properly */
		/* todo: handle text-indent interaction with floats */
		int text_indent = layout_text_indent(&content->len_ctx,
				first->parent->parent->style, 100);
		min = (min + text_indent < 0) ? 0 : min + text_indent;
		max = (max + text_indent < 0) ? 0 : max + text_indent;
	}

	*line_min = min;
	*line_max = max;

	NSLOG(layout, DEBUG,  "line_min %i, line_max %i", min, max);

	assert(b != first);
	assert(0 <= *line_min);
	assert(*line_min <= *line_max);
	return b;
}


/**
 * Calculate minimum and maximum width of an inline container.
 *
 * \param inline_container  box of type INLINE_CONTAINER
 * \param[out] has_height set to true if container has height
 * \param font_func Font functions.
 * \post  inline_container->min_width and inline_container->max_width filled in,
 *        0 <= inline_container->min_width <= inline_container->max_width
 */
static void
layout_minmax_inline_container(struct box *inline_container,
			       bool *has_height,
			       const struct gui_layout_table *font_func,
			       const html_content *content)
{
	struct box *child;
	int line_min = 0, line_max = 0;
	int min = 0, max = 0;
	bool first_line = true;
	bool line_has_height;

	assert(inline_container->type == BOX_INLINE_CONTAINER);

	/* check if the widths have already been calculated */
	if (inline_container->max_width != UNKNOWN_MAX_WIDTH)
		return;

	*has_height = false;

	for (child = inline_container->children; child; ) {
		child = layout_minmax_line(child, &line_min, &line_max,
				first_line, &line_has_height, font_func,
				content);
		if (min < line_min)
			min = line_min;
		if (max < line_max)
			max = line_max;
		first_line = false;
		*has_height |= line_has_height;
	}

	inline_container->min_width = min;
	inline_container->max_width = max;

	assert(0 <= inline_container->min_width &&
			inline_container->min_width <=
			inline_container->max_width);
}


/**
 * Calculate minimum and maximum width of a block.
 *
 * \param block  box of type BLOCK, INLINE_BLOCK, or TABLE_CELL
 * \param font_func font functions
 * \param content The HTML content being layed out.
 * \post  block->min_width and block->max_width filled in,
 *        0 <= block->min_width <= block->max_width
 */
static void layout_minmax_block(
		struct box *block,
		const struct gui_layout_table *font_func,
		const html_content *content)
{
	struct box *child;
	int min = 0, max = 0;
	int extra_fixed = 0;
	float extra_frac = 0;
	enum css_width_e wtype = CSS_WIDTH_AUTO;
	css_fixed width = 0;
	css_unit wunit = CSS_UNIT_PX;
	enum css_height_e htype = CSS_HEIGHT_AUTO;
	css_fixed height = 0;
	css_unit hunit = CSS_UNIT_PX;
	enum css_box_sizing_e bs = CSS_BOX_SIZING_CONTENT_BOX;
	bool child_has_height = false;

	assert(block->type == BOX_BLOCK ||
			block->type == BOX_INLINE_BLOCK ||
			block->type == BOX_TABLE_CELL);

	/* check if the widths have already been calculated */
	if (block->max_width != UNKNOWN_MAX_WIDTH)
		return;

	if (block->style != NULL) {
		wtype = css_computed_width(block->style, &width, &wunit);
		htype = css_computed_height(block->style, &height, &hunit);
		bs = css_computed_box_sizing(block->style);
	}

	/* set whether the minimum width is of any interest for this box */
	if (((block->parent && (block->parent->type == BOX_FLOAT_LEFT ||
			block->parent->type == BOX_FLOAT_RIGHT)) ||
			block->type == BOX_INLINE_BLOCK) &&
			wtype != CSS_WIDTH_SET) {
		/* box shrinks to fit; need minimum width */
		block->flags |= NEED_MIN;
	} else if (block->type == BOX_TABLE_CELL) {
		/* box shrinks to fit; need minimum width */
		block->flags |= NEED_MIN;
	} else if (block->parent && (block->parent->flags & NEED_MIN) &&
			wtype != CSS_WIDTH_SET) {
		/* box inside shrink-to-fit context; need minimum width */
		block->flags |= NEED_MIN;
	}

	if (block->gadget && (block->gadget->type == GADGET_TEXTBOX ||
			block->gadget->type == GADGET_PASSWORD ||
			block->gadget->type == GADGET_FILE ||
			block->gadget->type == GADGET_TEXTAREA) &&
			block->style && wtype == CSS_WIDTH_AUTO) {
		css_fixed size = INTTOFIX(10);
		css_unit unit = CSS_UNIT_EM;

		min = max = FIXTOINT(nscss_len2px(&content->len_ctx,
				size, unit, block->style));

		block->flags |= HAS_HEIGHT;
	}

	if (block->gadget && (block->gadget->type == GADGET_RADIO ||
			block->gadget->type == GADGET_CHECKBOX) &&
			block->style && wtype == CSS_WIDTH_AUTO) {
		css_fixed size = INTTOFIX(1);
		css_unit unit = CSS_UNIT_EM;

		/* form checkbox or radio button
		 * if width is AUTO, set it to 1em */
		min = max = FIXTOINT(nscss_len2px(&content->len_ctx,
				size, unit, block->style));

		block->flags |= HAS_HEIGHT;
	}

	if (block->object) {
		if (content_get_type(block->object) == CONTENT_HTML) {
			layout_minmax_block(html_get_box_tree(block->object),
					font_func, content);
			min = html_get_box_tree(block->object)->min_width;
			max = html_get_box_tree(block->object)->max_width;
		} else {
			min = max = content_get_width(block->object);
		}

		block->flags |= HAS_HEIGHT;
	} else if (block->flags & IFRAME) {
		/** \todo do we need to know the min/max width of the iframe's
		 * content? */
		block->flags |= HAS_HEIGHT;
	} else {
		/* recurse through children */
		for (child = block->children; child; child = child->next) {
			switch (child->type) {
			case BOX_BLOCK:
				layout_minmax_block(child, font_func,
						content);
				if (child->flags & HAS_HEIGHT)
					child_has_height = true;
				break;
			case BOX_INLINE_CONTAINER:
				if (block->flags & NEED_MIN)
					child->flags |= NEED_MIN;

				layout_minmax_inline_container(child,
						&child_has_height, font_func,
						content);
				if (child_has_height &&
						child ==
						child->parent->children) {
					block->flags |= MAKE_HEIGHT;
				}
				break;
			case BOX_TABLE:
				layout_minmax_table(child, font_func,
						content);
				/* todo: fix for zero height tables */
				child_has_height = true;
				child->flags |= MAKE_HEIGHT;
				break;
			default:
				assert(0);
			}
			assert(child->max_width != UNKNOWN_MAX_WIDTH);

			if (child->style &&
					(css_computed_position(child->style) ==
							CSS_POSITION_ABSOLUTE ||
					css_computed_position(child->style) ==
							CSS_POSITION_FIXED)) {
				/* This child is positioned out of normal flow,
				 * so it will have no affect on width */
				continue;
			}

			if (min < child->min_width)
				min = child->min_width;
			if (max < child->max_width)
				max = child->max_width;

			if (child_has_height)
				block->flags |= HAS_HEIGHT;
		}
	}

	if (max < min) {
		box_dump(stderr, block, 0, true);
		assert(0);
	}

	/* fixed width takes priority */
	if (block->type != BOX_TABLE_CELL && wtype == CSS_WIDTH_SET &&
			wunit != CSS_UNIT_PCT) {
		min = max = FIXTOINT(nscss_len2px(&content->len_ctx,
				width, wunit, block->style));
		if (bs == CSS_BOX_SIZING_BORDER_BOX) {
			int border_box_fixed = 0;
			float border_box_frac = 0;
			calculate_mbp_width(&content->len_ctx,
					block->style, LEFT,
					false, true, true,
					&border_box_fixed, &border_box_frac);
			calculate_mbp_width(&content->len_ctx,
					block->style, RIGHT,
					false, true, true,
					&border_box_fixed, &border_box_frac);
			if (min < border_box_fixed) {
				min = max = border_box_fixed;
			}
		}
	}

	if (htype == CSS_HEIGHT_SET && hunit != CSS_UNIT_PCT &&
			height > INTTOFIX(0)) {
		block->flags |= MAKE_HEIGHT;
		block->flags |= HAS_HEIGHT;
	}

	/* add margins, border, padding to min, max widths */
	/* Note: we don't know available width here so percentage margin
	 * and paddings are wrong. */
	if (bs == CSS_BOX_SIZING_BORDER_BOX && wtype == CSS_WIDTH_SET) {
		/* Border and padding included in width, so just get margin */
		calculate_mbp_width(&content->len_ctx,
				block->style, LEFT, true, false, false,
				&extra_fixed, &extra_frac);
		calculate_mbp_width(&content->len_ctx,
				block->style, RIGHT, true, false, false,
				&extra_fixed, &extra_frac);
	} else {
		calculate_mbp_width(&content->len_ctx,
				block->style, LEFT, true, true, true,
				&extra_fixed, &extra_frac);
		calculate_mbp_width(&content->len_ctx,
				block->style, RIGHT, true, true, true,
				&extra_fixed, &extra_frac);
	}
	if (extra_fixed < 0)
		extra_fixed = 0;
	if (extra_frac < 0)
		extra_frac = 0;
	if (1.0 <= extra_frac)
		extra_frac = 0.9;
	if (block->style != NULL &&
			(css_computed_float(block->style) == CSS_FLOAT_LEFT ||
			css_computed_float(block->style) == CSS_FLOAT_RIGHT)) {
		/* floated boxs */
		block->min_width = min + extra_fixed;
		block->max_width = max + extra_fixed;
	} else {
		/* not floated */
		block->min_width = (min + extra_fixed) / (1.0 - extra_frac);
		block->max_width = (max + extra_fixed) / (1.0 - extra_frac);
	}

	assert(0 <= block->min_width && block->min_width <= block->max_width);
}


/**
 * Adjust a specified width or height for the box-sizing property.
 *
 * This turns the specified dimension into a content-box dimension.
 *
 * \param  len_ctx          Length conversion context
 * \param  box		    gadget to adjust dimensions of
 * \param  available_width  width of containing block
 * \param  setwidth	    set true if the dimension to be tweaked is a width,
 *				else set false for a height
 * \param  dimension	    current value for given width/height dimension.
 *				updated to new value after consideration of
 *				gadget properties.
 */
static void layout_handle_box_sizing(
		const nscss_len_ctx *len_ctx,
		struct box *box,
		int available_width,
		bool setwidth,
		int *dimension)
{
	enum css_box_sizing_e bs;

	assert(box && box->style);

	bs = css_computed_box_sizing(box->style);

	if (bs == CSS_BOX_SIZING_BORDER_BOX) {
		int orig = *dimension;
		int fixed = 0;
		float frac = 0;

		calculate_mbp_width(len_ctx, box->style,
				setwidth ? LEFT : TOP,
				false, true, true, &fixed, &frac);
		calculate_mbp_width(len_ctx, box->style,
				setwidth ? RIGHT : BOTTOM,
				false, true, true, &fixed, &frac);
		orig -= frac * available_width + fixed;
		*dimension = orig > 0 ? orig : 0;
	}
}


/**
 * Calculate width, height, and thickness of margins, paddings, and borders.
 *
 * \param  len_ctx          Length conversion context
 * \param  available_width  width of containing block
 * \param  viewport_height  height of viewport in pixels or -ve if unknown
 * \param  box		    current box
 * \param  style	    style giving width, height, margins, paddings,
 *                          and borders
 * \param  width            updated to width, may be NULL
 * \param  height           updated to height, may be NULL
 * \param  max_width        updated to max-width, may be NULL
 * \param  min_width        updated to min-width, may be NULL
 * \param  max_height       updated to max-height, may be NULL
 * \param  min_height       updated to min-height, may be NULL
 * \param  margin	    filled with margins, may be NULL
 * \param  padding	    filled with paddings, may be NULL
 * \param  border	    filled with border widths, may be NULL
 */
static void
layout_find_dimensions(const nscss_len_ctx *len_ctx,
		       int available_width,
		       int viewport_height,
		       struct box *box,
		       const css_computed_style *style,
		       int *width,
		       int *height,
		       int *max_width,
		       int *min_width,
		       int *max_height,
		       int *min_height,
		       int margin[4],
		       int padding[4],
		       struct box_border border[4])
{
	struct box *containing_block = NULL;
	unsigned int i;

	if (width) {
		enum css_width_e wtype;
		css_fixed value = 0;
		css_unit unit = CSS_UNIT_PX;

		wtype = css_computed_width(style, &value, &unit);

		if (wtype == CSS_WIDTH_SET) {
			if (unit == CSS_UNIT_PCT) {
				*width = FPCT_OF_INT_TOINT(
						value, available_width);
			} else {
				*width = FIXTOINT(nscss_len2px(len_ctx,
						value, unit, style));
			}
		} else {
			*width = AUTO;
		}

		if (*width != AUTO) {
			layout_handle_box_sizing(len_ctx, box, available_width,
					true, width);
		}
	}

	if (height) {
		enum css_height_e htype;
		css_fixed value = 0;
		css_unit unit = CSS_UNIT_PX;

		htype = css_computed_height(style, &value, &unit);

		if (htype == CSS_HEIGHT_SET) {
			if (unit == CSS_UNIT_PCT) {
				enum css_height_e cbhtype;

				if (css_computed_position(box->style) ==
						CSS_POSITION_ABSOLUTE &&
						box->parent) {
					/* Box is absolutely positioned */
					assert(box->float_container);
					containing_block = box->float_container;
				} else if (box->float_container &&
					css_computed_position(box->style) !=
						CSS_POSITION_ABSOLUTE &&
					(css_computed_float(box->style) ==
						CSS_FLOAT_LEFT ||
					 css_computed_float(box->style) ==
						CSS_FLOAT_RIGHT)) {
					/* Box is a float */
					assert(box->parent &&
						box->parent->parent &&
						box->parent->parent->parent);

					containing_block =
						box->parent->parent->parent;
				} else if (box->parent && box->parent->type !=
						BOX_INLINE_CONTAINER) {
					/* Box is a block level element */
					containing_block = box->parent;
				} else if (box->parent && box->parent->type ==
						BOX_INLINE_CONTAINER) {
					/* Box is an inline block */
					assert(box->parent->parent);
					containing_block = box->parent->parent;
				}

				if (containing_block) {
					css_fixed f = 0;
					css_unit u = CSS_UNIT_PX;

					cbhtype = css_computed_height(
							containing_block->style,
							&f, &u);
				}

				if (containing_block &&
					containing_block->height != AUTO &&
					(css_computed_position(box->style) ==
							CSS_POSITION_ABSOLUTE ||
						cbhtype == CSS_HEIGHT_SET)) {
					/* Box is absolutely positioned or its
					 * containing block has a valid
					 * specified height.
					 * (CSS 2.1 Section 10.5) */
					*height = FPCT_OF_INT_TOINT(value,
						containing_block->height);
				} else if ((!box->parent ||
						!box->parent->parent) &&
						viewport_height >= 0) {
					/* If root element or it's child
					 * (HTML or BODY) */
					*height = FPCT_OF_INT_TOINT(value,
							viewport_height);
				} else {
					/* precentage height not permissible
					 * treat height as auto */
					*height = AUTO;
				}
			} else {
				*height = FIXTOINT(nscss_len2px(len_ctx,
						value, unit, style));
			}
		} else {
			*height = AUTO;
		}

		if (*height != AUTO) {
			layout_handle_box_sizing(len_ctx, box, available_width,
					false, height);
		}
	}

	if (max_width) {
		enum css_max_width_e type;
		css_fixed value = 0;
		css_unit unit = CSS_UNIT_PX;

		type = css_computed_max_width(style, &value, &unit);

		if (type == CSS_MAX_WIDTH_SET) {
			if (unit == CSS_UNIT_PCT) {
				*max_width = FPCT_OF_INT_TOINT(value,
						available_width);
			} else {
				*max_width = FIXTOINT(nscss_len2px(len_ctx,
						value, unit, style));
			}
		} else {
			/* Inadmissible */
			*max_width = -1;
		}

		if (*max_width != -1) {
			layout_handle_box_sizing(len_ctx, box, available_width,
					true, max_width);
		}
	}

	if (min_width) {
		enum css_min_width_e type;
		css_fixed value = 0;
		css_unit unit = CSS_UNIT_PX;

		type = ns_computed_min_width(style, &value, &unit);

		if (type == CSS_MIN_WIDTH_SET) {
			if (unit == CSS_UNIT_PCT) {
				*min_width = FPCT_OF_INT_TOINT(value,
						available_width);
			} else {
				*min_width = FIXTOINT(nscss_len2px(len_ctx,
						value, unit, style));
			}
		} else {
			/* Inadmissible */
			*min_width = 0;
		}

		if (*min_width != 0) {
			layout_handle_box_sizing(len_ctx, box, available_width,
					true, min_width);
		}
	}

	if (max_height) {
		enum css_max_height_e type;
		css_fixed value = 0;
		css_unit unit = CSS_UNIT_PX;

		type = css_computed_max_height(style, &value, &unit);

		if (type == CSS_MAX_HEIGHT_SET) {
			if (unit == CSS_UNIT_PCT) {
				/* TODO: handle percentage */
				*max_height = -1;
			} else {
				*max_height = FIXTOINT(nscss_len2px(len_ctx,
						value, unit, style));
			}
		} else {
			/* Inadmissible */
			*max_height = -1;
		}
	}

	if (min_height) {
		enum css_min_height_e type;
		css_fixed value = 0;
		css_unit unit = CSS_UNIT_PX;

		type = ns_computed_min_height(style, &value, &unit);

		if (type == CSS_MIN_HEIGHT_SET) {
			if (unit == CSS_UNIT_PCT) {
				/* TODO: handle percentage */
				*min_height = 0;
			} else {
				*min_height = FIXTOINT(nscss_len2px(len_ctx,
						value, unit, style));
			}
		} else {
			/* Inadmissible */
			*min_height = 0;
		}
	}

	for (i = 0; i != 4; i++) {
		if (margin) {
			enum css_margin_e type = CSS_MARGIN_AUTO;
			css_fixed value = 0;
			css_unit unit = CSS_UNIT_PX;

			type = margin_funcs[i](style, &value, &unit);

			if (type == CSS_MARGIN_SET) {
				if (unit == CSS_UNIT_PCT) {
					margin[i] = FPCT_OF_INT_TOINT(value,
							available_width);
				} else {
					margin[i] = FIXTOINT(nscss_len2px(
							len_ctx,
							value, unit, style));
				}
			} else {
				margin[i] = AUTO;
			}
		}

		if (padding) {
			css_fixed value = 0;
			css_unit unit = CSS_UNIT_PX;

			padding_funcs[i](style, &value, &unit);

			if (unit == CSS_UNIT_PCT) {
				padding[i] = FPCT_OF_INT_TOINT(value,
						available_width);
			} else {
				padding[i] = FIXTOINT(nscss_len2px(len_ctx,
						value, unit, style));
			}
		}

		/* Table cell borders are populated in table.c */
		if (border && box->type != BOX_TABLE_CELL) {
			enum css_border_style_e bstyle = CSS_BORDER_STYLE_NONE;
			css_color color = 0;
			css_fixed value = 0;
			css_unit unit = CSS_UNIT_PX;

			border_width_funcs[i](style, &value, &unit);
			bstyle = border_style_funcs[i](style);
			border_color_funcs[i](style, &color);

			border[i].style = bstyle;
			border[i].c = color;

			if (bstyle == CSS_BORDER_STYLE_HIDDEN ||
					bstyle == CSS_BORDER_STYLE_NONE)
				/* spec unclear: following Mozilla */
				border[i].width = 0;
			else
				border[i].width = FIXTOINT(nscss_len2px(len_ctx,
						value, unit, style));

			/* Special case for border-collapse: make all borders
			 * on table/table-row-group/table-row zero width. */
			if (css_computed_border_collapse(style) ==
					CSS_BORDER_COLLAPSE_COLLAPSE &&
					(box->type == BOX_TABLE ||
					 box->type == BOX_TABLE_ROW_GROUP ||
					 box->type == BOX_TABLE_ROW))
				border[i].width = 0;
		}
	}
}


/**
 * Find next block that current margin collapses to.
 *
 * \param  len_ctx  Length conversion context
 * \param  box    box to start tree-order search from (top margin is included)
 * \param  block  box responsible for current block fromatting context
 * \param  viewport_height  height of viewport in px
 * \param  max_pos_margin  updated to to maximum positive margin encountered
 * \param  max_neg_margin  updated to to maximum negative margin encountered
 * \return  next box that current margin collapses to, or NULL if none.
 */
static struct box*
layout_next_margin_block(const nscss_len_ctx *len_ctx,
			 struct box *box,
			 struct box *block,
			 int viewport_height,
			 int *max_pos_margin,
			 int *max_neg_margin)
{
	assert(block != NULL);

	while (box != NULL) {

		if (box->type == BOX_INLINE_CONTAINER || (box->style &&
				(css_computed_position(box->style) !=
					CSS_POSITION_ABSOLUTE &&
				 css_computed_position(box->style) !=
					CSS_POSITION_FIXED))) {
			/* Not positioned */

			/* Get margins */
			if (box->style) {
				layout_find_dimensions(len_ctx,
						box->parent->width,
						viewport_height, box,
						box->style,
						NULL, NULL, NULL, NULL,
						NULL, NULL, box->margin,
						box->padding, box->border);

				/* Apply top margin */
				if (*max_pos_margin < box->margin[TOP])
					*max_pos_margin = box->margin[TOP];
				else if (*max_neg_margin < -box->margin[TOP])
					*max_neg_margin = -box->margin[TOP];
			}

			/* Check whether box is the box current margin collapses
			 * to */
			if (box->flags & MAKE_HEIGHT ||
					box->border[TOP].width ||
					box->padding[TOP] ||
					(box->style &&
					css_computed_overflow_y(box->style) !=
					CSS_OVERFLOW_VISIBLE) ||
					(box->type == BOX_INLINE_CONTAINER &&
					!box_is_first_child(box))) {
				/* Collapse to this box; return it */
				return box;
			}
		}


		/* Find next box */
		if (box->type == BOX_BLOCK && !box->object && box->children &&
				box->style &&
				css_computed_overflow_y(box->style) ==
				CSS_OVERFLOW_VISIBLE) {
			/* Down into children. */
			box = box->children;
		} else {
			if (!box->next) {
				/* No more siblings:
				 * Go up to first ancestor with a sibling. */
				do {
					/* Apply bottom margin */
					if (*max_pos_margin <
							box->margin[BOTTOM])
						*max_pos_margin =
							box->margin[BOTTOM];
					else if (*max_neg_margin <
							-box->margin[BOTTOM])
						*max_neg_margin =
							-box->margin[BOTTOM];

					box = box->parent;
				} while (box != block && !box->next);

				if (box == block) {
					/* Margins don't collapse with stuff
					 * outside the block formatting context
					 */
					return block;
				}
			}

			/* Apply bottom margin */
			if (*max_pos_margin < box->margin[BOTTOM])
				*max_pos_margin = box->margin[BOTTOM];
			else if (*max_neg_margin < -box->margin[BOTTOM])
				*max_neg_margin = -box->margin[BOTTOM];

			/* To next sibling. */
			box = box->next;

			/* Get margins */
			if (box->style) {
				layout_find_dimensions(len_ctx,
						box->parent->width,
						viewport_height, box,
						box->style,
						NULL, NULL, NULL, NULL,
						NULL, NULL, box->margin,
						box->padding, box->border);
			}
		}
	}

	return NULL;
}


/**
 * Find y coordinate which clears all floats on left and/or right.
 *
 * \param  fl	  first float in float list
 * \param  clear  type of clear
 * \return  y coordinate relative to ancestor box for floats
 */
static int layout_clear(struct box *fl, enum css_clear_e clear)
{
	int y = 0;
	for (; fl; fl = fl->next_float) {
		if ((clear == CSS_CLEAR_LEFT || clear == CSS_CLEAR_BOTH) &&
				fl->type == BOX_FLOAT_LEFT)
			if (y < fl->y + fl->height)
				y = fl->y + fl->height;
		if ((clear == CSS_CLEAR_RIGHT || clear == CSS_CLEAR_BOTH) &&
				fl->type == BOX_FLOAT_RIGHT)
			if (y < fl->y + fl->height)
				y = fl->y + fl->height;
	}
	return y;
}


/**
 * Find left and right edges in a vertical range.
 *
 * \param  fl	  first float in float list
 * \param  y0	  start of y range to search
 * \param  y1	  end of y range to search
 * \param  x0	  start left edge, updated to available left edge
 * \param  x1	  start right edge, updated to available right edge
 * \param  left	  returns float on left if present
 * \param  right  returns float on right if present
 */
static void
find_sides(struct box *fl,
	   int y0, int y1,
	   int *x0, int *x1,
	   struct box **left,
	   struct box **right)
{
	int fy0, fy1, fx0, fx1;

	NSLOG(layout, DEBUG, "y0 %i, y1 %i, x0 %i, x1 %i", y0, y1, *x0, *x1);

	*left = *right = 0;
	for (; fl; fl = fl->next_float) {
		fy1 = fl->y + fl->height;
		if (fy1 < y0) {
			/* Floats are sorted in order of decreasing bottom pos.
			 * Past here, all floats will be too high to concern us.
			 */
			return;
		}
		fy0 = fl->y;
		if (y0 < fy1 && fy0 <= y1) {
			if (fl->type == BOX_FLOAT_LEFT) {
				fx1 = fl->x + fl->width;
				if (*x0 < fx1) {
					*x0 = fx1;
					*left = fl;
				}
			} else {
				fx0 = fl->x;
				if (fx0 < *x1) {
					*x1 = fx0;
					*right = fl;
				}
			}
		}
	}

	NSLOG(layout, DEBUG,  "x0 %i, x1 %i, left %p, right %p", *x0, *x1,
	      *left, *right);
}




/**
 * Solve the width constraint as given in CSS 2.1 section 10.3.3.
 *
 * \param  box              Box to solve constraint for
 * \param  available_width  Max width available in pixels
 * \param  width	    Current box width
 * \param  lm		    Min left margin required to avoid floats in px.
 *				zero if not applicable
 * \param  rm		    Min right margin required to avoid floats in px.
 *				zero if not applicable
 * \param  max_width	    Box max-width ( -ve means no max-width to apply)
 * \param  min_width	    Box min-width ( <=0 means no min-width to apply)
 * \return		    New box width
 *
 * \post \a box's left/right margins will be updated.
 */
static int
layout_solve_width(struct box *box,
		   int available_width,
		   int width,
		   int lm,
		   int rm,
		   int max_width,
		   int min_width)
{
	bool auto_width = false;

	/* Increase specified left/right margins */
	if (box->margin[LEFT] != AUTO && box->margin[LEFT] < lm &&
			box->margin[LEFT] >= 0)
		box->margin[LEFT] = lm;
	if (box->margin[RIGHT] != AUTO && box->margin[RIGHT] < rm &&
			box->margin[RIGHT] >= 0)
		box->margin[RIGHT] = rm;

	/* Find width */
	if (width == AUTO) {
		int margin_left = box->margin[LEFT];
		int margin_right = box->margin[RIGHT];

		if (margin_left == AUTO) {
			margin_left = lm;
		}
		if (margin_right == AUTO) {
			margin_right = rm;
		}

		width = available_width -
				(margin_left + box->border[LEFT].width +
				box->padding[LEFT] + box->padding[RIGHT] +
				box->border[RIGHT].width + margin_right);
		width = width < 0 ? 0 : width;
		auto_width = true;
	}

	if (max_width >= 0 && width > max_width) {
		/* max-width is admissable and width exceeds max-width */
		width = max_width;
		auto_width = false;
	}

	if (min_width > 0 && width < min_width) {
		/* min-width is admissable and width is less than max-width */
		width = min_width;
		auto_width = false;
	}

	/* Width was auto, and unconstrained by min/max width, so we're done */
	if (auto_width) {
		/* any other 'auto' become 0 or the minimum required values */
		if (box->margin[LEFT] == AUTO) {
			box->margin[LEFT] = lm;
		}
		if (box->margin[RIGHT] == AUTO) {
			box->margin[RIGHT] = rm;
		}
		return width;
	}

	/* Width was not auto, or was constrained by min/max width
	 * Need to compute left/right margins */

	/* HTML alignment (only applies to over-constrained boxes) */
	if (box->margin[LEFT] != AUTO && box->margin[RIGHT] != AUTO &&
			box->parent != NULL && box->parent->style != NULL) {
		switch (css_computed_text_align(box->parent->style)) {
		case CSS_TEXT_ALIGN_LIBCSS_RIGHT:
			box->margin[LEFT] = AUTO;
			box->margin[RIGHT] = 0;
			break;
		case CSS_TEXT_ALIGN_LIBCSS_CENTER:
			box->margin[LEFT] = box->margin[RIGHT] = AUTO;
			break;
		case CSS_TEXT_ALIGN_LIBCSS_LEFT:
			box->margin[LEFT] = 0;
			box->margin[RIGHT] = AUTO;
			break;
		default:
			/* Leave it alone; no HTML alignment */
			break;
		}
	}

	if (box->margin[LEFT] == AUTO && box->margin[RIGHT] == AUTO) {
		/* make the margins equal, centering the element */
		box->margin[LEFT] = box->margin[RIGHT] =
				(available_width - lm - rm -
				(box->border[LEFT].width + box->padding[LEFT] +
				width + box->padding[RIGHT] +
				box->border[RIGHT].width)) / 2;

		if (box->margin[LEFT] < 0) {
			box->margin[RIGHT] += box->margin[LEFT];
			box->margin[LEFT] = 0;
		}

		box->margin[LEFT] += lm;

	} else if (box->margin[LEFT] == AUTO) {
		box->margin[LEFT] = available_width - lm -
				(box->border[LEFT].width + box->padding[LEFT] +
				width + box->padding[RIGHT] +
				box->border[RIGHT].width + box->margin[RIGHT]);
		box->margin[LEFT] = box->margin[LEFT] < lm
				? lm : box->margin[LEFT];
	} else {
		/* margin-right auto or "over-constrained" */
		box->margin[RIGHT] = available_width - rm -
				(box->margin[LEFT] + box->border[LEFT].width +
				 box->padding[LEFT] + width +
				 box->padding[RIGHT] +
				 box->border[RIGHT].width);
	}

	return width;
}


/**
 * Compute dimensions of box, margins, paddings, and borders for a block-level
 * element.
 *
 * \param  len_ctx          Length conversion context
 * \param  available_width  Max width available in pixels
 * \param  viewport_height  Height of viewport in pixels or -ve if unknown
 * \param  lm		    min left margin required to avoid floats in px.
 *				zero if not applicable
 * \param  rm		    min right margin required to avoid floats in px.
 *				zero if not applicable
 * \param  box		    box to find dimensions of. updated with new width,
 *			    height, margins, borders and paddings
 *
 * See CSS 2.1 10.3.3, 10.3.4, 10.6.2, and 10.6.3.
 */
static void
layout_block_find_dimensions(const nscss_len_ctx *len_ctx,
			     int available_width,
			     int viewport_height,
			     int lm,
			     int rm,
			     struct box *box)
{
	int width, max_width, min_width;
	int height, max_height, min_height;
	int *margin = box->margin;
	int *padding = box->padding;
	struct box_border *border = box->border;
	const css_computed_style *style = box->style;

	layout_find_dimensions(len_ctx, available_width, viewport_height, box,
			style, &width, &height, &max_width, &min_width,
			&max_height, &min_height, margin, padding, border);

	if (box->object && !(box->flags & REPLACE_DIM) &&
			content_get_type(box->object) != CONTENT_HTML) {
		/* block-level replaced element, see 10.3.4 and 10.6.2 */
		layout_get_object_dimensions(box, &width, &height,
				min_width, max_width, min_height, max_height);
	}

	box->width = layout_solve_width(box, available_width, width, lm, rm,
			max_width, min_width);
	box->height = height;

	if (margin[TOP] == AUTO)
		margin[TOP] = 0;
	if (margin[BOTTOM] == AUTO)
		margin[BOTTOM] = 0;
}


/**
 * Manipulate a block's [RB]padding/height/width to accommodate scrollbars
 *
 * \param  box	  Box to apply scrollbar space too. Must be BOX_BLOCK.
 * \param  which  Which scrollbar to make space for. Must be RIGHT or BOTTOM.
 */
static void layout_block_add_scrollbar(struct box *box, int which)
{
	enum css_overflow_e overflow_x, overflow_y;

	assert(box->type == BOX_BLOCK && (which == RIGHT || which == BOTTOM));

	if (box->style == NULL)
		return;

	overflow_x = css_computed_overflow_x(box->style);
	overflow_y = css_computed_overflow_y(box->style);

	if (which == BOTTOM &&
			(overflow_x == CSS_OVERFLOW_SCROLL ||
			 overflow_x == CSS_OVERFLOW_AUTO ||
			(box->object &&
			 content_get_type(box->object) == CONTENT_HTML))) {
		/* make space for scrollbar, unless height is AUTO */
		if (box->height != AUTO &&
				(overflow_x == CSS_OVERFLOW_SCROLL ||
				box_hscrollbar_present(box))) {
			box->padding[BOTTOM] += SCROLLBAR_WIDTH;
		}

	} else if (which == RIGHT &&
			(overflow_y == CSS_OVERFLOW_SCROLL ||
			 overflow_y == CSS_OVERFLOW_AUTO ||
			(box->object &&
			 content_get_type(box->object) == CONTENT_HTML))) {
		/* make space for scrollbars, unless width is AUTO */
		enum css_height_e htype;
		css_fixed height = 0;
		css_unit hunit = CSS_UNIT_PX;
		htype = css_computed_height(box->style, &height, &hunit);

		if (which == RIGHT && box->width != AUTO &&
				htype == CSS_HEIGHT_SET &&
				(overflow_y == CSS_OVERFLOW_SCROLL ||
				box_vscrollbar_present(box))) {
			box->width -= SCROLLBAR_WIDTH;
			box->padding[RIGHT] += SCROLLBAR_WIDTH;
		}
	}
}


/**
 * Moves the children of a box by a specified amount
 *
 * \param  box  top of tree of boxes
 * \param  x	the amount to move children by horizontally
 * \param  y	the amount to move children by vertically
 */
static void layout_move_children(struct box *box, int x, int y)
{
	assert(box);

	for (box = box->children; box; box = box->next) {
		box->x += x;
		box->y += y;
	}
}


/**
 * Layout a table.
 *
 * \param  table	    table to layout
 * \param  available_width  width of containing block
 * \param  content	   memory pool for any new boxes
 * \return  true on success, false on memory exhaustion
 */
static bool layout_table(struct box *table, int available_width,
		html_content *content)
{
	unsigned int columns = table->columns;  /* total columns */
	unsigned int i;
	unsigned int *row_span;
	int *excess_y;
	int table_width, min_width = 0, max_width = 0;
	int required_width = 0;
	int x, remainder = 0, count = 0;
	int table_height = 0;
	int min_height = 0;
	int *xs;  /* array of column x positions */
	int auto_width;
	int spare_width;
	int relative_sum = 0;
	int border_spacing_h = 0, border_spacing_v = 0;
	int spare_height;
	int positioned_columns = 0;
	struct box *containing_block = NULL;
	struct box *c;
	struct box *row;
	struct box *row_group;
	struct box **row_span_cell;
	struct column *col;
	const css_computed_style *style = table->style;
	enum css_width_e wtype;
	enum css_height_e htype;
	css_fixed value = 0;
	css_unit unit = CSS_UNIT_PX;

	assert(table->type == BOX_TABLE);
	assert(style);
	assert(table->children && table->children->children);
	assert(columns);

	/* allocate working buffers */
	col = malloc(columns * sizeof col[0]);
	excess_y = malloc(columns * sizeof excess_y[0]);
	row_span = malloc(columns * sizeof row_span[0]);
	row_span_cell = malloc(columns * sizeof row_span_cell[0]);
	xs = malloc((columns + 1) * sizeof xs[0]);
	if (!col || !xs || !row_span || !excess_y || !row_span_cell) {
		free(col);
		free(excess_y);
		free(row_span);
		free(row_span_cell);
		free(xs);
		return false;
	}

	memcpy(col, table->col, sizeof(col[0]) * columns);

	/* find margins, paddings, and borders for table and cells */
	layout_find_dimensions(&content->len_ctx, available_width, -1, table,
			style, 0, 0, 0, 0, 0, 0, table->margin, table->padding,
			table->border);
	for (row_group = table->children; row_group;
			row_group = row_group->next) {
		for (row = row_group->children; row; row = row->next) {
			for (c = row->children; c; c = c->next) {
				enum css_overflow_e overflow_x;
				enum css_overflow_e overflow_y;

				assert(c->style);
				table_used_border_for_cell(
						&content->len_ctx, c);
				layout_find_dimensions(&content->len_ctx,
						available_width, -1, c,
						c->style, 0, 0, 0, 0, 0, 0,
						0, c->padding, c->border);

				overflow_x = css_computed_overflow_x(c->style);
				overflow_y = css_computed_overflow_y(c->style);

				if (overflow_x == CSS_OVERFLOW_SCROLL ||
						overflow_x ==
						CSS_OVERFLOW_AUTO) {
					c->padding[BOTTOM] += SCROLLBAR_WIDTH;
				}
				if (overflow_y == CSS_OVERFLOW_SCROLL ||
						overflow_y ==
						CSS_OVERFLOW_AUTO) {
					c->padding[RIGHT] += SCROLLBAR_WIDTH;
				}
			}
		}
	}

	/* border-spacing is used in the separated borders model */
	if (css_computed_border_collapse(style) ==
			CSS_BORDER_COLLAPSE_SEPARATE) {
		css_fixed h = 0, v = 0;
		css_unit hu = CSS_UNIT_PX, vu = CSS_UNIT_PX;

		css_computed_border_spacing(style, &h, &hu, &v, &vu);

		border_spacing_h = FIXTOINT(nscss_len2px(&content->len_ctx,
				h, hu, style));
		border_spacing_v = FIXTOINT(nscss_len2px(&content->len_ctx,
				v, vu, style));
	}

	/* find specified table width, or available width if auto-width */
	wtype = css_computed_width(style, &value, &unit);
	if (wtype == CSS_WIDTH_SET) {
		if (unit == CSS_UNIT_PCT) {
			table_width = FPCT_OF_INT_TOINT(value, available_width);
		} else {
			table_width =
				FIXTOINT(nscss_len2px(&content->len_ctx,
						value, unit, style));
		}

		/* specified width includes border */
		table_width -= table->border[LEFT].width +
				table->border[RIGHT].width;
		table_width = table_width < 0 ? 0 : table_width;

		auto_width = table_width;
	} else {
		table_width = AUTO;
		auto_width = available_width -
				((table->margin[LEFT] == AUTO ? 0 :
						table->margin[LEFT]) +
				 table->border[LEFT].width +
				 table->padding[LEFT] +
				 table->padding[RIGHT] +
				 table->border[RIGHT].width +
				 (table->margin[RIGHT] == AUTO ? 0 :
						table->margin[RIGHT]));
	}

	/* Find any table height specified within CSS/HTML */
	htype = css_computed_height(style, &value, &unit);
	if (htype == CSS_HEIGHT_SET) {
		if (unit == CSS_UNIT_PCT) {
			/* This is the minimum height for the table
			 * (see 17.5.3) */
			if (css_computed_position(table->style) ==
					CSS_POSITION_ABSOLUTE) {
				/* Table is absolutely positioned */
				assert(table->float_container);
				containing_block = table->float_container;
			} else if (table->float_container &&
					css_computed_position(table->style) !=
						CSS_POSITION_ABSOLUTE &&
					(css_computed_float(table->style) ==
						CSS_FLOAT_LEFT ||
					css_computed_float(table->style) ==
						CSS_FLOAT_RIGHT)) {
				/* Table is a float */
				assert(table->parent && table->parent->parent &&
						table->parent->parent->parent);
				containing_block =
						table->parent->parent->parent;
			} else if (table->parent && table->parent->type !=
					BOX_INLINE_CONTAINER) {
				/* Table is a block level element */
				containing_block = table->parent;
			} else if (table->parent && table->parent->type ==
					BOX_INLINE_CONTAINER) {
				/* Table is an inline block */
				assert(table->parent->parent);
				containing_block = table->parent->parent;
			}

			if (containing_block) {
				css_fixed ignored = 0;

				htype = css_computed_height(
						containing_block->style,
						&ignored, &unit);
			}

			if (containing_block &&
					containing_block->height != AUTO &&
					(css_computed_position(table->style) ==
							CSS_POSITION_ABSOLUTE ||
					htype == CSS_HEIGHT_SET)) {
				/* Table is absolutely positioned or its
				 * containing block has a valid specified
				 * height. (CSS 2.1 Section 10.5) */
				min_height = FPCT_OF_INT_TOINT(value,
						containing_block->height);
			}
		} else {
			/* This is the minimum height for the table
			 * (see 17.5.3) */
			min_height = FIXTOINT(nscss_len2px(&content->len_ctx,
					value, unit, style));
		}
	}

	/* calculate width required by cells */
	for (i = 0; i != columns; i++) {

		NSLOG(layout, DEBUG,
		      "table %p, column %u: type %s, width %i, min %i, max %i",
		      table,
		      i,
		      ((const char *[]){
			      "UNKNOWN",
				      "FIXED",
				      "AUTO",
				      "PERCENT",
				      "RELATIVE",
				      })[col[i].type],
		      col[i].width,
		      col[i].min,
		      col[i].max);


		if (col[i].positioned) {
			positioned_columns++;
			continue;
		} else if (col[i].type == COLUMN_WIDTH_FIXED) {
			if (col[i].width < col[i].min)
				col[i].width = col[i].max = col[i].min;
			else
				col[i].min = col[i].max = col[i].width;
			required_width += col[i].width;
		} else if (col[i].type == COLUMN_WIDTH_PERCENT) {
			int width = col[i].width * auto_width / 100;
			required_width += col[i].min < width ? width :
					col[i].min;
		} else
			required_width += col[i].min;

		NSLOG(layout, DEBUG,  "required_width %i", required_width);
	}
	required_width += (columns + 1 - positioned_columns) *
			border_spacing_h;

	NSLOG(layout, DEBUG,
	      "width %i, min %i, max %i, auto %i, required %i", table_width,
	      table->min_width, table->max_width, auto_width, required_width);

	if (auto_width < required_width) {
		/* table narrower than required width for columns:
		 * treat percentage widths as maximums */
		for (i = 0; i != columns; i++) {
			if (col[i].type == COLUMN_WIDTH_RELATIVE)
				continue;
			if (col[i].type == COLUMN_WIDTH_PERCENT) {
				col[i].max = auto_width * col[i].width / 100;
				if (col[i].max < col[i].min)
					col[i].max = col[i].min;
			}
			min_width += col[i].min;
			max_width += col[i].max;
		}
	} else {
		/* take percentages exactly */
		for (i = 0; i != columns; i++) {
			if (col[i].type == COLUMN_WIDTH_RELATIVE)
				continue;
			if (col[i].type == COLUMN_WIDTH_PERCENT) {
				int width = auto_width * col[i].width / 100;
				if (width < col[i].min)
					width = col[i].min;
				col[i].min = col[i].width = col[i].max = width;
				col[i].type = COLUMN_WIDTH_FIXED;
			}
			min_width += col[i].min;
			max_width += col[i].max;
		}
	}

	/* allocate relative widths */
	spare_width = auto_width;
	for (i = 0; i != columns; i++) {
		if (col[i].type == COLUMN_WIDTH_RELATIVE)
			relative_sum += col[i].width;
		else if (col[i].type == COLUMN_WIDTH_FIXED)
			spare_width -= col[i].width;
		else
			spare_width -= col[i].min;
	}
	spare_width -= (columns + 1) * border_spacing_h;
	if (relative_sum != 0) {
		if (spare_width < 0)
			spare_width = 0;
		for (i = 0; i != columns; i++) {
			if (col[i].type == COLUMN_WIDTH_RELATIVE) {
				col[i].min = ceil(col[i].max =
						(float) spare_width
						* (float) col[i].width
						/ relative_sum);
				min_width += col[i].min;
				max_width += col[i].max;
			}
		}
	}
	min_width += (columns + 1) * border_spacing_h;
	max_width += (columns + 1) * border_spacing_h;

	if (auto_width <= min_width) {
		/* not enough space: minimise column widths */
		for (i = 0; i < columns; i++) {
			col[i].width = col[i].min;
		}
		table_width = min_width;
	} else if (max_width <= auto_width) {
		/* more space than maximum width */
		if (table_width == AUTO) {
			/* for auto-width tables, make columns max width */
			for (i = 0; i < columns; i++) {
				col[i].width = col[i].max;
			}
			table_width = max_width;
		} else {
			/* for fixed-width tables, distribute the extra space
			 * too */
			unsigned int flexible_columns = 0;
			for (i = 0; i != columns; i++)
				if (col[i].type != COLUMN_WIDTH_FIXED)
					flexible_columns++;
			if (flexible_columns == 0) {
				int extra = (table_width - max_width) / columns;
				remainder = (table_width - max_width) -
						(extra * columns);
				for (i = 0; i != columns; i++) {
					col[i].width = col[i].max + extra;
					count -= remainder;
					if (count < 0) {
						col[i].width++;
						count += columns;
					}
				}

			} else {
				int extra = (table_width - max_width) /
						flexible_columns;
				remainder = (table_width - max_width) -
						(extra * flexible_columns);
				for (i = 0; i != columns; i++)
					if (col[i].type != COLUMN_WIDTH_FIXED) {
						col[i].width = col[i].max +
								extra;
						count -= remainder;
						if (count < 0) {
							col[i].width++;
							count += flexible_columns;
						}
					}
			}
		}
	} else {
		/* space between min and max: fill it exactly */
		float scale = (float) (auto_width - min_width) /
				(float) (max_width - min_width);
		/* fprintf(stderr, "filling, scale %f\n", scale); */
		for (i = 0; i < columns; i++) {
			col[i].width = col[i].min + (int) (0.5 +
					(col[i].max - col[i].min) * scale);
		}
		table_width = auto_width;
	}

	xs[0] = x = border_spacing_h;
	for (i = 0; i != columns; i++) {
		if (!col[i].positioned)
			x += col[i].width + border_spacing_h;
		xs[i + 1] = x;
		row_span[i] = 0;
		excess_y[i] = 0;
		row_span_cell[i] = 0;
	}

	/* position cells */
	table_height = border_spacing_v;
	for (row_group = table->children; row_group;
			row_group = row_group->next) {
		int row_group_height = 0;
		for (row = row_group->children; row; row = row->next) {
			int row_height = 0;

			htype = css_computed_height(row->style, &value, &unit);
			if (htype == CSS_HEIGHT_SET && unit != CSS_UNIT_PCT) {
				row_height = FIXTOINT(nscss_len2px(
						&content->len_ctx,
						value, unit, row->style));
			}
			for (c = row->children; c; c = c->next) {
				assert(c->style);
				c->width = xs[c->start_column + c->columns] -
						xs[c->start_column] -
						border_spacing_h -
						c->border[LEFT].width -
						c->padding[LEFT] -
						c->padding[RIGHT] -
						c->border[RIGHT].width;
				c->float_children = 0;
				c->cached_place_below_level = 0;

				c->height = AUTO;
				if (!layout_block_context(c, -1, content)) {
					free(col);
					free(excess_y);
					free(row_span);
					free(row_span_cell);
					free(xs);
					return false;
				}
				/* warning: c->descendant_y0 and
				 * c->descendant_y1 used as temporary storage
				 * until after vertical alignment is complete */
				c->descendant_y0 = c->height;
				c->descendant_y1 = c->padding[BOTTOM];

				htype = css_computed_height(c->style,
						&value, &unit);

				if (htype == CSS_HEIGHT_SET &&
						unit != CSS_UNIT_PCT) {
					/* some sites use height="1" or similar
					 * to attempt to make cells as small as
					 * possible, so treat it as a minimum */
					int h = FIXTOINT(nscss_len2px(
							&content->len_ctx,
							value, unit, c->style));
					if (c->height < h)
						c->height = h;
				}
				/* specified row height is treated as a minimum
				 */
				if (c->height < row_height)
					c->height = row_height;
				c->x = xs[c->start_column] +
						c->border[LEFT].width;
				c->y = c->border[TOP].width;
				for (i = 0; i != c->columns; i++) {
					row_span[c->start_column + i] = c->rows;
					excess_y[c->start_column + i] =
							c->border[TOP].width +
							c->padding[TOP] +
							c->height +
							c->padding[BOTTOM] +
							c->border[BOTTOM].width;
					row_span_cell[c->start_column + i] = 0;
				}
				row_span_cell[c->start_column] = c;
				c->padding[BOTTOM] = -border_spacing_v -
						c->border[TOP].width -
						c->padding[TOP] -
						c->height -
						c->border[BOTTOM].width;
			}
			for (i = 0; i != columns; i++)
				if (row_span[i] != 0)
					row_span[i]--;
				else
					row_span_cell[i] = 0;
			if (row->next || row_group->next) {
				/* row height is greatest excess of a cell
				 * which ends in this row */
				for (i = 0; i != columns; i++)
					if (row_span[i] == 0 && row_height <
							excess_y[i])
						row_height = excess_y[i];
			} else {
				/* except in the last row */
				for (i = 0; i != columns; i++)
					if (row_height < excess_y[i])
						row_height = excess_y[i];
			}
			for (i = 0; i != columns; i++) {
				if (row_height < excess_y[i])
					excess_y[i] -= row_height;
				else
					excess_y[i] = 0;
				if (row_span_cell[i] != 0)
					row_span_cell[i]->padding[BOTTOM] +=
							row_height +
							border_spacing_v;
			}

			row->x = 0;
			row->y = row_group_height;
			row->width = table_width;
			row->height = row_height;
			row_group_height += row_height + border_spacing_v;
		}
		row_group->x = 0;
		row_group->y = table_height;
		row_group->width = table_width;
		row_group->height = row_group_height;
		table_height += row_group_height;
	}
	/* Table height is either the height of the contents, or specified
	 * height if greater */
	table_height = max(table_height, min_height);
	/** \todo distribute spare height over the row groups / rows / cells */

	/* perform vertical alignment */
	for (row_group = table->children; row_group;
			row_group = row_group->next) {
		for (row = row_group->children; row; row = row->next) {
			for (c = row->children; c; c = c->next) {
				enum css_vertical_align_e vertical_align;

				/* unextended bottom padding is in
				 * c->descendant_y1, and unextended
				 * cell height is in c->descendant_y0 */
				spare_height = (c->padding[BOTTOM] -
						c->descendant_y1) +
						(c->height - c->descendant_y0);

				vertical_align = css_computed_vertical_align(
						c->style, &value, &unit);

				switch (vertical_align) {
				case CSS_VERTICAL_ALIGN_SUB:
				case CSS_VERTICAL_ALIGN_SUPER:
				case CSS_VERTICAL_ALIGN_TEXT_TOP:
				case CSS_VERTICAL_ALIGN_TEXT_BOTTOM:
				case CSS_VERTICAL_ALIGN_SET:
				case CSS_VERTICAL_ALIGN_BASELINE:
					/* todo: baseline alignment, for now
					 * just use ALIGN_TOP */
				case CSS_VERTICAL_ALIGN_TOP:
					break;
				case CSS_VERTICAL_ALIGN_MIDDLE:
					c->padding[TOP] += spare_height / 2;
					c->padding[BOTTOM] -= spare_height / 2;
					layout_move_children(c, 0,
							spare_height / 2);
					break;
				case CSS_VERTICAL_ALIGN_BOTTOM:
					c->padding[TOP] += spare_height;
					c->padding[BOTTOM] -= spare_height;
					layout_move_children(c, 0,
							spare_height);
					break;
				case CSS_VERTICAL_ALIGN_INHERIT:
					assert(0);
					break;
				}
			}
		}
	}

	/* Top and bottom margins of 'auto' are set to 0.  CSS2.1 10.6.3 */
	if (table->margin[TOP] == AUTO)
		table->margin[TOP] = 0;
	if (table->margin[BOTTOM] == AUTO)
		table->margin[BOTTOM] = 0;

	free(col);
	free(excess_y);
	free(row_span);
	free(row_span_cell);
	free(xs);

	table->width = table_width;
	table->height = table_height;

	return true;
}


/**
 * Manimpulate box height according to CSS min-height and max-height properties
 *
 * \param  len_ctx      CSS length conversion context for document.
 * \param  box		block to modify with any min-height or max-height
 * \param  container	containing block for absolutely positioned elements, or
 *			NULL for non absolutely positioned elements.
 * \return		whether the height has been changed
 */
static bool layout_apply_minmax_height(
		const nscss_len_ctx *len_ctx,
		struct box *box,
		struct box *container)
{
	int h;
	struct box *containing_block = NULL;
	bool updated = false;

	/* Find containing block for percentage heights */
	if (box->style != NULL && css_computed_position(box->style) ==
			CSS_POSITION_ABSOLUTE) {
		/* Box is absolutely positioned */
		assert(container);
		containing_block = container;
	} else if (box->float_container && box->style != NULL &&
			(css_computed_float(box->style) == CSS_FLOAT_LEFT ||
			 css_computed_float(box->style) == CSS_FLOAT_RIGHT)) {
		/* Box is a float */
		assert(box->parent && box->parent->parent &&
				box->parent->parent->parent);
		containing_block = box->parent->parent->parent;
	} else if (box->parent && box->parent->type != BOX_INLINE_CONTAINER) {
		/* Box is a block level element */
		containing_block = box->parent;
	} else if (box->parent && box->parent->type == BOX_INLINE_CONTAINER) {
		/* Box is an inline block */
		assert(box->parent->parent);
		containing_block = box->parent->parent;
	}

	if (box->style) {
		enum css_height_e htype = CSS_HEIGHT_AUTO;
		css_fixed value = 0;
		css_unit unit = CSS_UNIT_PX;

		if (containing_block) {
			htype = css_computed_height(containing_block->style,
					&value, &unit);
		}

		/* max-height */
		if (css_computed_max_height(box->style, &value, &unit) ==
				CSS_MAX_HEIGHT_SET) {
			if (unit == CSS_UNIT_PCT) {
				if (containing_block &&
					containing_block->height != AUTO &&
					(css_computed_position(box->style) ==
							CSS_POSITION_ABSOLUTE ||
						htype == CSS_HEIGHT_SET)) {
					/* Box is absolutely positioned or its
					 * containing block has a valid
					 * specified height. (CSS 2.1
					 * Section 10.5) */
					h = FPCT_OF_INT_TOINT(value,
						containing_block->height);
					if (h < box->height) {
						box->height = h;
						updated = true;
					}
				}
			} else {
				h = FIXTOINT(nscss_len2px(len_ctx,
						value, unit, box->style));
				if (h < box->height) {
					box->height = h;
					updated = true;
				}
			}
		}

		/* min-height */
		if (ns_computed_min_height(box->style, &value, &unit) ==
				CSS_MIN_HEIGHT_SET) {
			if (unit == CSS_UNIT_PCT) {
				if (containing_block &&
					containing_block->height != AUTO &&
					(css_computed_position(box->style) ==
							CSS_POSITION_ABSOLUTE ||
						htype == CSS_HEIGHT_SET)) {
					/* Box is absolutely positioned or its
					 * containing block has a valid
					 * specified height. (CSS 2.1
					 * Section 10.5) */
					h = FPCT_OF_INT_TOINT(value,
						containing_block->height);
					if (h > box->height) {
						box->height = h;
						updated = true;
					}
				}
			} else {
				h = FIXTOINT(nscss_len2px(len_ctx,
						value, unit, box->style));
				if (h > box->height) {
					box->height = h;
					updated = true;
				}
			}
		}
	}
	return updated;
}


/**
 * Layout a block which contains an object.
 *
 * \param  block  box of type BLOCK, INLINE_BLOCK, TABLE, or TABLE_CELL
 * \return  true on success, false on memory exhaustion
 */
static bool layout_block_object(struct box *block)
{
	assert(block);
	assert(block->type == BOX_BLOCK ||
			block->type == BOX_INLINE_BLOCK ||
			block->type == BOX_TABLE ||
			block->type == BOX_TABLE_CELL);
	assert(block->object);

	NSLOG(layout, DEBUG,  "block %p, object %p, width %i", block,
	      hlcache_handle_get_url(block->object), block->width);

	if (content_get_type(block->object) == CONTENT_HTML) {
		content_reformat(block->object, false, block->width, 1);
	} else {
		/* Non-HTML objects */
		/* this case handled already in
		 * layout_block_find_dimensions() */
	}

	return true;
}


/**
 * Insert a float into a container.
 *
 * \param  cont	  block formatting context block, used to contain float
 * \param  b      box to add to float
 *
 * This sorts floats in order of descending bottom edges.
 */
static void add_float_to_container(struct box *cont, struct box *b)
{
	struct box *box = cont->float_children;
	int b_bottom = b->y + b->height;

	assert(b->type == BOX_FLOAT_LEFT || b->type == BOX_FLOAT_RIGHT);

	if (box == NULL) {
		/* No other float children */
		b->next_float = NULL;
		cont->float_children = b;
		return;
	} else if (b_bottom >= box->y + box->height) {
		/* Goes at start of list */
		b->next_float = cont->float_children;
		cont->float_children = b;
	} else {
		struct box *prev = NULL;
		while (box != NULL && b_bottom < box->y + box->height) {
			prev = box;
			box = box->next_float;
		}
		if (prev != NULL) {
			b->next_float = prev->next_float;
			prev->next_float = b;
		}
	}
}


/**
 * Split a text box.
 *
 * \param  content     memory pool for any new boxes
 * \param  fstyle      style for text in text box
 * \param  split_box   box with text to split
 * \param  new_length  new length for text in split_box, after splitting
 * \param  new_width   new width for text in split_box, after splitting
 * \return  true on success, false on memory exhaustion
 *
 * A new box is created and inserted into the box tree after split_box,
 * containing the text after new_length excluding the initial space character.
 */
static bool
layout_text_box_split(html_content *content,
		      plot_font_style_t *fstyle,
		      struct box *split_box,
		      size_t new_length,
		      int new_width)
{
	int space_width = split_box->space;
	struct box *c2;
	const struct gui_layout_table *font_func = content->font_func;
	bool space = (split_box->text[new_length] == ' ');
	int used_length = new_length + (space ? 1 : 0);

	if ((space && space_width == 0) || space_width == UNKNOWN_WIDTH) {
		/* We're need to add a space, and we don't know how big
		 * it's to be, OR we have a space of unknown width anyway;
		 * Calculate space width */
		font_func->width(fstyle, " ", 1, &space_width);
	}

	if (split_box->space == UNKNOWN_WIDTH)
		split_box->space = space_width;
	if (!space)
		space_width = 0;

	/* Create clone of split_box, c2 */
	c2 = talloc_memdup(content->bctx, split_box, sizeof *c2);
	if (!c2)
		return false;
	c2->flags |= CLONE;

	/* Set remaining text in c2 */
	c2->text += used_length;

	/* Set c2 according to the remaining text */
	c2->width -= new_width + space_width;
	c2->flags &= ~MEASURED; /* width has been estimated */
	c2->length = split_box->length - used_length;

	/* Update split_box for its reduced text */
	split_box->width = new_width;
	split_box->flags |= MEASURED;
	split_box->length = new_length;
	split_box->space = space_width;

	/* Insert c2 into box list */
	c2->next = split_box->next;
	split_box->next = c2;
	c2->prev = split_box;
	if (c2->next)
		c2->next->prev = c2;
	else
		c2->parent->last = c2;

	NSLOG(layout, DEBUG,
	      "split_box %p len: %" PRIsizet " \"%.*s\"",
	      split_box,
	      split_box->length,
	      (int)split_box->length,
	      split_box->text);
	NSLOG(layout, DEBUG,
	      "  new_box %p len: %" PRIsizet " \"%.*s\"",
	      c2,
	      c2->length,
	      (int)c2->length,
	      c2->text);

	return true;
}


/**
 * Compute dimensions of box, margins, paddings, and borders for a floating
 * element using shrink-to-fit. Also used for inline-blocks.
 *
 * \param  len_ctx          CSS length conversion context for document.
 * \param  available_width  Max width available in pixels
 * \param  style	    Box's style
 * \param  box		    Box for which to find dimensions
 *				Box margins, borders, paddings, width and
 *				height are updated.
 */
static void
layout_float_find_dimensions(
		const nscss_len_ctx *len_ctx,
		int available_width,
		const css_computed_style *style,
		struct box *box)
{
	int width, height, max_width, min_width, max_height, min_height;
	int *margin = box->margin;
	int *padding = box->padding;
	struct box_border *border = box->border;
	enum css_overflow_e overflow_x = css_computed_overflow_x(style);
	enum css_overflow_e overflow_y = css_computed_overflow_y(style);
	int scrollbar_width_x =
			(overflow_x == CSS_OVERFLOW_SCROLL ||
			 overflow_x == CSS_OVERFLOW_AUTO) ?
			SCROLLBAR_WIDTH : 0;
	int scrollbar_width_y =
			(overflow_y == CSS_OVERFLOW_SCROLL ||
			 overflow_y == CSS_OVERFLOW_AUTO) ?
			SCROLLBAR_WIDTH : 0;

	layout_find_dimensions(len_ctx, available_width, -1, box, style,
			&width, &height, &max_width, &min_width,
			&max_height, &min_height, margin, padding, border);

	if (margin[LEFT] == AUTO)
		margin[LEFT] = 0;
	if (margin[RIGHT] == AUTO)
		margin[RIGHT] = 0;

	if (box->gadget == NULL) {
		padding[RIGHT] += scrollbar_width_y;
		padding[BOTTOM] += scrollbar_width_x;
	}

	if (box->object && !(box->flags & REPLACE_DIM) &&
			content_get_type(box->object) != CONTENT_HTML) {
		/* Floating replaced element, with intrinsic width or height.
		 * See 10.3.6 and 10.6.2 */
		layout_get_object_dimensions(box, &width, &height,
				min_width, max_width, min_height, max_height);
	} else if (box->gadget && (box->gadget->type == GADGET_TEXTBOX ||
			box->gadget->type == GADGET_PASSWORD ||
			box->gadget->type == GADGET_FILE ||
			box->gadget->type == GADGET_TEXTAREA)) {
		css_fixed size = 0;
		css_unit unit = CSS_UNIT_EM;

		/* Give sensible dimensions to gadgets, with auto width/height,
		 * that don't shrink to fit contained text. */
		assert(box->style);

		if (box->gadget->type == GADGET_TEXTBOX ||
				box->gadget->type == GADGET_PASSWORD ||
				box->gadget->type == GADGET_FILE) {
			if (width == AUTO) {
				size = INTTOFIX(10);
				width = FIXTOINT(nscss_len2px(len_ctx,
						size, unit, box->style));
			}
			if (box->gadget->type == GADGET_FILE &&
					height == AUTO) {
				size = FLTTOFIX(1.5);
				height = FIXTOINT(nscss_len2px(len_ctx,
						size, unit, box->style));
			}
		}
		if (box->gadget->type == GADGET_TEXTAREA) {
			if (width == AUTO) {
				size = INTTOFIX(10);
				width = FIXTOINT(nscss_len2px(len_ctx,
						size, unit, box->style));
			}
			if (height == AUTO) {
				size = INTTOFIX(4);
				height = FIXTOINT(nscss_len2px(len_ctx,
						size, unit, box->style));
			}
		}
	} else if (width == AUTO) {
		/* CSS 2.1 section 10.3.5 */
		width = min(max(box->min_width, available_width),
				box->max_width);

		/* width includes margin, borders and padding */
		if (width == available_width) {
			width -= box->margin[LEFT] + box->border[LEFT].width +
					box->padding[LEFT] +
					box->padding[RIGHT] +
					box->border[RIGHT].width +
					box->margin[RIGHT];
		} else {
			/* width was obtained from a min_width or max_width
			 * value, so need to use the same method for calculating
			 * mbp as was used in layout_minmax_block() */
			int fixed = 0;
			float frac = 0;
			calculate_mbp_width(len_ctx, box->style, LEFT,
					true, true, true, &fixed, &frac);
			calculate_mbp_width(len_ctx, box->style, RIGHT,
					true, true, true, &fixed, &frac);
			if (fixed < 0)
				fixed = 0;

			width -= fixed;
		}

		if (max_width >= 0 && width > max_width) width = max_width;
		if (min_width >  0 && width < min_width) width = min_width;

	} else {
		if (max_width >= 0 && width > max_width) width = max_width;
		if (min_width >  0 && width < min_width) width = min_width;
		width -= scrollbar_width_y;
	}

	box->width = width;
	box->height = height;

	if (margin[TOP] == AUTO)
		margin[TOP] = 0;
	if (margin[BOTTOM] == AUTO)
		margin[BOTTOM] = 0;
}


/**
 * Layout the contents of a float or inline block.
 *
 * \param  b	  float or inline block box
 * \param  width  available width
 * \param  content  memory pool for any new boxes
 * \return  true on success, false on memory exhaustion
 */
static bool layout_float(struct box *b, int width, html_content *content)
{
	assert(b->type == BOX_TABLE || b->type == BOX_BLOCK ||
			b->type == BOX_INLINE_BLOCK);
	layout_float_find_dimensions(&content->len_ctx, width, b->style, b);
	if (b->type == BOX_TABLE) {
		if (!layout_table(b, width, content))
			return false;
		if (b->margin[LEFT] == AUTO)
			b->margin[LEFT] = 0;
		if (b->margin[RIGHT] == AUTO)
			b->margin[RIGHT] = 0;
		if (b->margin[TOP] == AUTO)
			b->margin[TOP] = 0;
		if (b->margin[BOTTOM] == AUTO)
			b->margin[BOTTOM] = 0;
	} else
		return layout_block_context(b, -1, content);
	return true;
}


/**
 * Position a float in the first available space.
 *
 * \param  c	  float box to position
 * \param  width  available width
 * \param  cx	  x coordinate relative to cont to place float right of
 * \param  y	  y coordinate relative to cont to place float below
 * \param  cont	  ancestor box which defines horizontal space, for floats
 */
static void
place_float_below(struct box *c, int width, int cx, int y, struct box *cont)
{
	int x0, x1, yy;
	struct box *left;
	struct box *right;

	yy = y > cont->cached_place_below_level ?
			y : cont->cached_place_below_level;

	NSLOG(layout, DEBUG,
	      "c %p, width %i, cx %i, y %i, cont %p", c,
	      width, cx, y, cont);

	do {
		y = yy;
		x0 = cx;
		x1 = cx + width;
		find_sides(cont->float_children, y, y + c->height, &x0, &x1,
				&left, &right);
		if (left != 0 && right != 0) {
			yy = (left->y + left->height <
					right->y + right->height ?
					left->y + left->height :
					right->y + right->height);
		} else if (left == 0 && right != 0) {
			yy = right->y + right->height;
		} else if (left != 0 && right == 0) {
			yy = left->y + left->height;
		}
	} while ((left != 0 || right != 0) && (c->width > x1 - x0));

	if (c->type == BOX_FLOAT_LEFT) {
		c->x = x0;
	} else {
		c->x = x1 - c->width;
	}
	c->y = y;
	cont->cached_place_below_level = y;
}


/**
 * Calculate line height from a style.
 */
static int line_height(
		const nscss_len_ctx *len_ctx,
		const css_computed_style *style)
{
	enum css_line_height_e lhtype;
	css_fixed lhvalue = 0;
	css_unit lhunit = CSS_UNIT_PX;
	css_fixed line_height;

	assert(style);

	lhtype = css_computed_line_height(style, &lhvalue, &lhunit);
	if (lhtype == CSS_LINE_HEIGHT_NORMAL) {
		/* Normal => use a constant of 1.3 * font-size */
		lhvalue = FLTTOFIX(1.3);
		lhtype = CSS_LINE_HEIGHT_NUMBER;
	}

	if (lhtype == CSS_LINE_HEIGHT_NUMBER ||
			lhunit == CSS_UNIT_PCT) {
		line_height = nscss_len2px(len_ctx,
				lhvalue, CSS_UNIT_EM, style);

		if (lhtype != CSS_LINE_HEIGHT_NUMBER)
			line_height = FDIV(line_height, F_100);
	} else {
		assert(lhunit != CSS_UNIT_PCT);

		line_height = nscss_len2px(len_ctx,
				lhvalue, lhunit, style);
	}

	return FIXTOINT(line_height);
}


/**
 * Position a line of boxes in inline formatting context.
 *
 * \param  first   box at start of line
 * \param  width   available width on input, updated with actual width on output
 *                 (may be incorrect if the line gets split?)
 * \param  y	   coordinate of top of line, updated on exit to bottom
 * \param  cx	   coordinate of left of line relative to cont
 * \param  cy	   coordinate of top of line relative to cont
 * \param  cont	   ancestor box which defines horizontal space, for floats
 * \param  indent  apply any first-line indent
 * \param  has_text_children  at least one TEXT in the inline_container
 * \param  next_box  updated to first box for next line, or 0 at end
 * \param  content  memory pool for any new boxes
 * \return  true on success, false on memory exhaustion
 */
static bool
layout_line(struct box *first,
	    int *width,
	    int *y,
	    int cx,
	    int cy,
	    struct box *cont,
	    bool indent,
	    bool has_text_children,
	    html_content *content,
	    struct box **next_box)
{
	int height, used_height;
	int x0 = 0;
	int x1 = *width;
	int x, h, x_previous;
	int fy = cy;
	struct box *left;
	struct box *right;
	struct box *b;
	struct box *split_box = 0;
	struct box *d;
	struct box *br_box = 0;
	bool move_y = false;
	bool place_below = false;
	int space_before = 0, space_after = 0;
	unsigned int inline_count = 0;
	unsigned int i;
	const struct gui_layout_table *font_func = content->font_func;
	plot_font_style_t fstyle;

	NSLOG(layout, DEBUG,
	      "first %p, first->text '%.*s', width %i, y %i, cx %i, cy %i",
	      first,
	      (int)first->length,
	      first->text,
	      *width,
	      *y,
	      cx,
	      cy);

	/* find sides at top of line */
	x0 += cx;
	x1 += cx;
	find_sides(cont->float_children, cy, cy, &x0, &x1, &left, &right);
	x0 -= cx;
	x1 -= cx;

	if (indent)
		x0 += layout_text_indent(&content->len_ctx,
				first->parent->parent->style, *width);

	if (x1 < x0)
		x1 = x0;

	/* get minimum line height from containing block.
	 * this is the line-height if there are text children and also in the
	 * case of an initially empty text input */
	if (has_text_children || first->parent->parent->gadget)
		used_height = height = line_height(&content->len_ctx,
				first->parent->parent->style);
	else
		/* inline containers with no text are usually for layout and
		 * look better with no minimum line-height */
		used_height = height = 0;

	/* pass 1: find height of line assuming sides at top of line: loop
	 * body executed at least once
	 * keep in sync with the loop in layout_minmax_line() */

	NSLOG(layout, DEBUG,  "x0 %i, x1 %i, x1 - x0 %i", x0, x1, x1 - x0);


	for (x = 0, b = first; x <= x1 - x0 && b != 0; b = b->next) {
		int min_width, max_width, min_height, max_height;

		assert(b->type == BOX_INLINE || b->type == BOX_INLINE_BLOCK ||
				b->type == BOX_FLOAT_LEFT ||
				b->type == BOX_FLOAT_RIGHT ||
				b->type == BOX_BR || b->type == BOX_TEXT ||
				b->type == BOX_INLINE_END);


		NSLOG(layout, DEBUG,  "pass 1: b %p, x %i", b, x);


		if (b->type == BOX_BR)
			break;

		if (b->type == BOX_FLOAT_LEFT || b->type == BOX_FLOAT_RIGHT)
			continue;
		if (b->type == BOX_INLINE_BLOCK &&
				(css_computed_position(b->style) ==
						CSS_POSITION_ABSOLUTE ||
				 css_computed_position(b->style) ==
						CSS_POSITION_FIXED))
			continue;

		assert(b->style != NULL);
		font_plot_style_from_css(&content->len_ctx, b->style, &fstyle);

		x += space_after;

		if (b->type == BOX_INLINE_BLOCK) {
			if (b->max_width != UNKNOWN_WIDTH)
				if (!layout_float(b, *width, content))
					return false;
			h = b->border[TOP].width + b->padding[TOP] + b->height +
					b->padding[BOTTOM] +
					b->border[BOTTOM].width;
			if (height < h)
				height = h;
			x += b->margin[LEFT] + b->border[LEFT].width +
					b->padding[LEFT] + b->width +
					b->padding[RIGHT] +
					b->border[RIGHT].width +
					b->margin[RIGHT];
			space_after = 0;
			continue;
		}

		if (b->type == BOX_INLINE) {
			/* calculate borders, margins, and padding */
			layout_find_dimensions(&content->len_ctx,
					*width, -1, b, b->style, 0, 0, 0, 0,
					0, 0, b->margin, b->padding, b->border);
			for (i = 0; i != 4; i++)
				if (b->margin[i] == AUTO)
					b->margin[i] = 0;
			x += b->margin[LEFT] + b->border[LEFT].width +
					b->padding[LEFT];
			if (b->inline_end) {
				b->inline_end->margin[RIGHT] = b->margin[RIGHT];
				b->inline_end->padding[RIGHT] =
						b->padding[RIGHT];
				b->inline_end->border[RIGHT] =
						b->border[RIGHT];
			} else {
				x += b->padding[RIGHT] +
						b->border[RIGHT].width +
						b->margin[RIGHT];
			}
		} else if (b->type == BOX_INLINE_END) {
			b->width = 0;
			if (b->space == UNKNOWN_WIDTH) {
				font_func->width(&fstyle, " ", 1, &b->space);
				/** \todo handle errors */
			}
			space_after = b->space;

			x += b->padding[RIGHT] + b->border[RIGHT].width +
					b->margin[RIGHT];
			continue;
		}

		if (!b->object && !(b->flags & IFRAME) && !b->gadget &&
				!(b->flags & REPLACE_DIM)) {
			/* inline non-replaced, 10.3.1 and 10.6.1 */
			b->height = line_height(&content->len_ctx,
					b->style ? b->style :
					b->parent->parent->style);
			if (height < b->height)
				height = b->height;

			if (!b->text) {
				b->width = 0;
				space_after = 0;
				continue;
			}

			if (b->width == UNKNOWN_WIDTH) {
				/** \todo handle errors */

				/* If it's a select element, we must use the
				 * width of the widest option text */
				if (b->parent->parent->gadget &&
						b->parent->parent->gadget->type
						== GADGET_SELECT) {
					int opt_maxwidth = 0;
					struct form_option *o;

					for (o = b->parent->parent->gadget->
							data.select.items; o;
							o = o->next) {
						int opt_width;
						font_func->width(&fstyle,
								o->text,
								strlen(o->text),
								&opt_width);

						if (opt_maxwidth < opt_width)
							opt_maxwidth =opt_width;
					}
					b->width = opt_maxwidth;
					if (nsoption_bool(core_select_menu))
						b->width += SCROLLBAR_WIDTH;
				} else {
					font_func->width(&fstyle, b->text,
							b->length, &b->width);
					b->flags |= MEASURED;
				}
			}

			/* If the current text has not been measured (i.e. its
			 * width was estimated after splitting), and it fits on
			 * the line, measure it properly, so next box is placed
			 * correctly. */
			if (b->text && (x + b->width < x1 - x0) &&
					!(b->flags & MEASURED) &&
					b->next) {
				font_func->width(&fstyle, b->text,
						 b->length, &b->width);
				b->flags |= MEASURED;
			}

			x += b->width;
			if (b->space == UNKNOWN_WIDTH) {
				font_func->width(&fstyle, " ", 1, &b->space);
				/** \todo handle errors */
			}
			space_after = b->space;
			continue;
		}

		space_after = 0;

		/* inline replaced, 10.3.2 and 10.6.2 */
		assert(b->style);

		layout_find_dimensions(&content->len_ctx,
				*width, -1, b, b->style,
				&b->width, &b->height,
				&max_width, &min_width,
				&max_height, &min_height,
				NULL, NULL, NULL);

		if (b->object && !(b->flags & REPLACE_DIM)) {
			layout_get_object_dimensions(b, &b->width, &b->height,
					min_width, max_width,
					min_height, max_height);
		} else if (b->flags & IFRAME) {
			/* TODO: should we look at the content dimensions? */
			if (b->width == AUTO)
				b->width = 400;
			if (b->height == AUTO)
				b->height = 300;

			/* We reformat the iframe browser window to new
			 * dimensions in pass 2 */
		} else {
			/* form control with no object */
			if (b->width == AUTO)
				b->width = FIXTOINT(nscss_len2px(
						&content->len_ctx, INTTOFIX(1),
						CSS_UNIT_EM, b->style));
			if (b->height == AUTO)
				b->height = FIXTOINT(nscss_len2px(
						&content->len_ctx, INTTOFIX(1),
						CSS_UNIT_EM, b->style));
		}

		/* Reformat object to new box size */
		if (b->object && content_get_type(b->object) == CONTENT_HTML &&
				b->width !=
				content_get_available_width(b->object)) {
			css_fixed value = 0;
			css_unit unit = CSS_UNIT_PX;
			enum css_height_e htype = css_computed_height(b->style,
					&value, &unit);

			content_reformat(b->object, false, b->width, b->height);

			if (htype == CSS_HEIGHT_AUTO)
				b->height = content_get_height(b->object);
		}

		if (height < b->height)
			height = b->height;

		x += b->width;
	}

	/* find new sides using this height */
	x0 = cx;
	x1 = cx + *width;
	find_sides(cont->float_children, cy, cy + height, &x0, &x1,
			&left, &right);
	x0 -= cx;
	x1 -= cx;

	if (indent)
		x0 += layout_text_indent(&content->len_ctx,
				first->parent->parent->style, *width);

	if (x1 < x0)
		x1 = x0;

	space_after = space_before = 0;

	/* pass 2: place boxes in line: loop body executed at least once */

	NSLOG(layout, DEBUG,  "x0 %i, x1 %i, x1 - x0 %i", x0, x1, x1 - x0);

	for (x = x_previous = 0, b = first; x <= x1 - x0 && b; b = b->next) {

		NSLOG(layout, DEBUG,  "pass 2: b %p, x %i", b, x);

		if (b->type == BOX_INLINE_BLOCK &&
				(css_computed_position(b->style) ==
						CSS_POSITION_ABSOLUTE ||
				 css_computed_position(b->style) ==
						CSS_POSITION_FIXED)) {
			b->x = x + space_after;

		} else if (b->type == BOX_INLINE ||
				b->type == BOX_INLINE_BLOCK ||
				b->type == BOX_TEXT ||
				b->type == BOX_INLINE_END) {
			assert(b->width != UNKNOWN_WIDTH);

			x_previous = x;
			x += space_after;
			b->x = x;

			if ((b->type == BOX_INLINE && !b->inline_end) ||
					b->type == BOX_INLINE_BLOCK) {
				b->x += b->margin[LEFT] + b->border[LEFT].width;
				x = b->x + b->padding[LEFT] + b->width +
						b->padding[RIGHT] +
						b->border[RIGHT].width +
						b->margin[RIGHT];
			} else if (b->type == BOX_INLINE) {
				b->x += b->margin[LEFT] + b->border[LEFT].width;
				x = b->x + b->padding[LEFT] + b->width;
			} else if (b->type == BOX_INLINE_END) {
				b->height = b->inline_end->height;
				x += b->padding[RIGHT] +
						b->border[RIGHT].width +
						b->margin[RIGHT];
			} else {
				x += b->width;
			}

			space_before = space_after;
			if (b->object || b->flags & REPLACE_DIM ||
					b->flags & IFRAME)
				space_after = 0;
			else if (b->text || b->type == BOX_INLINE_END) {
				if (b->space == UNKNOWN_WIDTH) {
					font_plot_style_from_css(
							&content->len_ctx,
							b->style, &fstyle);
					/** \todo handle errors */
					font_func->width(&fstyle, " ", 1,
							 &b->space);
				}
				space_after = b->space;
			} else {
				space_after = 0;
			}
			split_box = b;
			move_y = true;
			inline_count++;
		} else if (b->type == BOX_BR) {
			b->x = x;
			b->width = 0;
			br_box = b;
			b = b->next;
			split_box = 0;
			move_y = true;
			break;

		} else {
			/* float */
			NSLOG(layout, DEBUG,  "float %p", b);

			d = b->children;
			d->float_children = 0;
			d->cached_place_below_level = 0;
			b->float_container = d->float_container = cont;

			if (!layout_float(d, *width, content))
				return false;

			NSLOG(layout, DEBUG,
			      "%p : %d %d",
			      d,
			      d->margin[TOP],
			      d->border[TOP].width);

			d->x = d->margin[LEFT] + d->border[LEFT].width;
			d->y = d->margin[TOP] + d->border[TOP].width;
			b->width = d->margin[LEFT] + d->border[LEFT].width +
					d->padding[LEFT] + d->width +
					d->padding[RIGHT] +
					d->border[RIGHT].width +
					d->margin[RIGHT];
			b->height = d->margin[TOP] + d->border[TOP].width +
					d->padding[TOP] + d->height +
					d->padding[BOTTOM] +
					d->border[BOTTOM].width +
					d->margin[BOTTOM];

			if (b->width > (x1 - x0) - x)
				place_below = true;
			if (d->style && (css_computed_clear(d->style) ==
						CSS_CLEAR_NONE ||
					(css_computed_clear(d->style) ==
						CSS_CLEAR_LEFT && left == 0) ||
					(css_computed_clear(d->style) ==
						CSS_CLEAR_RIGHT &&
						right == 0) ||
					(css_computed_clear(d->style) ==
						CSS_CLEAR_BOTH &&
						left == 0 && right == 0)) &&
					(!place_below ||
					(left == 0 && right == 0 && x == 0)) &&
					cy >= cont->clear_level &&
					cy >= cont->cached_place_below_level) {
				/* + not cleared or,
				 *   cleared and there are no floats to clear
				 * + fits without needing to be placed below or,
				 *   this line is empty with no floats
				 * + current y, cy, is below the clear level
				 *
				 * Float affects current line */
				if (b->type == BOX_FLOAT_LEFT) {
					b->x = cx + x0;
					if (b->width > 0)
						x0 += b->width;
					left = b;
				} else {
					b->x = cx + x1 - b->width;
					if (b->width > 0)
						x1 -= b->width;
					right = b;
				}
				b->y = cy;
			} else {
				/* cleared or doesn't fit on line */
				/* place below into next available space */
				int fcy = (cy > cont->clear_level) ? cy :
						cont->clear_level;
				fcy = (fcy > cont->cached_place_below_level) ?
						fcy :
						cont->cached_place_below_level;
				fy = (fy > fcy) ? fy : fcy;
				fy = (fy == cy) ? fy + height : fy;

				place_float_below(b, *width, cx, fy, cont);
				fy = b->y;
				if (d->style && (
						(css_computed_clear(d->style) ==
						CSS_CLEAR_LEFT && left != 0) ||
						(css_computed_clear(d->style) ==
						CSS_CLEAR_RIGHT &&
						right != 0) ||
						(css_computed_clear(d->style) ==
						CSS_CLEAR_BOTH &&
						(left != 0 || right != 0)))) {
					/* to be cleared below existing
					 * floats */
					if (b->type == BOX_FLOAT_LEFT)
						b->x = cx;
					else
						b->x = cx + *width - b->width;

					fcy = layout_clear(cont->float_children,
						css_computed_clear(d->style));
					if (fcy > cont->clear_level)
						cont->clear_level = fcy;
					if (b->y < fcy)
						b->y = fcy;
				}
				if (b->type == BOX_FLOAT_LEFT)
					left = b;
				else
					right = b;
			}
			add_float_to_container(cont, b);

			split_box = 0;
		}
	}

	if (x1 - x0 < x && split_box) {
		/* the last box went over the end */
		size_t split = 0;
		int w;
		bool no_wrap = css_computed_white_space(
				split_box->style) == CSS_WHITE_SPACE_NOWRAP ||
				css_computed_white_space(
				split_box->style) == CSS_WHITE_SPACE_PRE;

		x = x_previous;

		if (!no_wrap &&
		    (split_box->type == BOX_INLINE ||
		     split_box->type == BOX_TEXT) &&
		    !split_box->object &&
		    !(split_box->flags & REPLACE_DIM) &&
		    !(split_box->flags & IFRAME) &&
		    !split_box->gadget && split_box->text) {

			font_plot_style_from_css(&content->len_ctx,
					split_box->style, &fstyle);
			/** \todo handle errors */
			font_func->split(&fstyle,
					 split_box->text,
					 split_box->length,
					 x1 - x0 - x - space_before,
					 &split,
					 &w);
		}

		/* split == 0 implies that text can't be split */

		if (split == 0)
			w = split_box->width;


		NSLOG(layout, DEBUG,
		      "splitting: split_box %p \"%.*s\", spilt %"PRIsizet
		      ", w %i, left %p, right %p, inline_count %u",
		      split_box,
		      (int)split_box->length,
		      split_box->text,
		      split,
		      w,
		      left,
		      right,
		      inline_count);

		if ((split == 0 || x1 - x0 <= x + space_before + w) &&
				!left && !right && inline_count == 1) {
			/* first word of box doesn't fit, but no floats and
			 * first box on line so force in */
			if (split == 0 || split == split_box->length) {
				/* only one word in this box, or not text
				 * or white-space:nowrap */
				b = split_box->next;
			} else {
				/* cut off first word for this line */
				if (!layout_text_box_split(content, &fstyle,
						split_box, split, w))
					return false;
				b = split_box->next;
			}
			x += space_before + w;

			NSLOG(layout, DEBUG,  "forcing");

		} else if ((split == 0 || x1 - x0 <= x + space_before + w) &&
				inline_count == 1) {
			/* first word of first box doesn't fit, but a float is
			 * taking some of the width so move below it */
			assert(left || right);
			used_height = 0;
			if (left) {

				NSLOG(layout, DEBUG,
				      "cy %i, left->y %i, left->height %i",
				      cy,
				      left->y,
				      left->height);

				used_height = left->y + left->height - cy + 1;

				NSLOG(layout, DEBUG,  "used_height %i",
				      used_height);

			}
			if (right && used_height <
					right->y + right->height - cy + 1)
				used_height = right->y + right->height - cy + 1;

			if (used_height < 0)
				used_height = 0;

			b = split_box;

			NSLOG(layout, DEBUG,  "moving below float");

		} else if (split == 0 || x1 - x0 <= x + space_before + w) {
			/* first word of box doesn't fit so leave box for next
			 * line */
			b = split_box;

			NSLOG(layout, DEBUG,  "leaving for next line");

		} else {
			/* fit as many words as possible */
			assert(split != 0);

			NSLOG(layout, DEBUG,
			      "'%.*s' %i %"PRIsizet" %i",
			      (int)split_box->length, split_box->text,
			      x1 - x0, split, w);

			if (split != split_box->length) {
				if (!layout_text_box_split(content, &fstyle,
						split_box, split, w))
					return false;
				b = split_box->next;
			}
			x += space_before + w;

			NSLOG(layout, DEBUG,  "fitting words");

		}
		move_y = true;
	}

	/* set positions */
	switch (css_computed_text_align(first->parent->parent->style)) {
	case CSS_TEXT_ALIGN_RIGHT:
	case CSS_TEXT_ALIGN_LIBCSS_RIGHT:
		x0 = x1 - x;
		break;
	case CSS_TEXT_ALIGN_CENTER:
	case CSS_TEXT_ALIGN_LIBCSS_CENTER:
		x0 = (x0 + (x1 - x)) / 2;
		break;
	case CSS_TEXT_ALIGN_LEFT:
	case CSS_TEXT_ALIGN_LIBCSS_LEFT:
	case CSS_TEXT_ALIGN_JUSTIFY:
		/* leave on left */
		break;
	case CSS_TEXT_ALIGN_DEFAULT:
		/* None; consider text direction */
		switch (css_computed_direction(first->parent->parent->style)) {
		case CSS_DIRECTION_LTR:
			/* leave on left */
			break;
		case CSS_DIRECTION_RTL:
			x0 = x1 - x;
			break;
		}
		break;
	}

	for (d = first; d != b; d = d->next) {
		d->flags &= ~NEW_LINE;

		if (d->type == BOX_INLINE_BLOCK &&
				(css_computed_position(d->style) ==
						CSS_POSITION_ABSOLUTE ||
				 css_computed_position(d->style) ==
						CSS_POSITION_FIXED)) {
			/* positioned inline-blocks:
			 * set static position (x,y) only, rest of positioning
			 * is handled later */
			d->x += x0;
			d->y = *y;
			continue;
		} else if ((d->type == BOX_INLINE &&
				((d->object || d->gadget) == false) &&
				!(d->flags & IFRAME) &&
				!(d->flags & REPLACE_DIM)) ||
				d->type == BOX_BR ||
				d->type == BOX_TEXT ||
				d->type == BOX_INLINE_END) {
			/* regular (non-replaced) inlines */
			d->x += x0;
			d->y = *y - d->padding[TOP];

			if (d->type == BOX_TEXT && d->height > used_height) {
				/* text */
				used_height = d->height;
			}
		} else if ((d->type == BOX_INLINE) ||
				d->type == BOX_INLINE_BLOCK) {
			/* replaced inlines and inline-blocks */
			d->x += x0;
			d->y = *y + d->border[TOP].width + d->margin[TOP];
			h = d->margin[TOP] + d->border[TOP].width +
					d->padding[TOP] + d->height +
					d->padding[BOTTOM] +
					d->border[BOTTOM].width +
					d->margin[BOTTOM];
			if (used_height < h)
				used_height = h;
		}
	}

	first->flags |= NEW_LINE;

	assert(b != first || (move_y && 0 < used_height && (left || right)));

	/* handle vertical-align by adjusting box y values */
	/** \todo  proper vertical alignment handling */
	for (d = first; d != b; d = d->next) {
		if ((d->type == BOX_INLINE && d->inline_end) ||
				d->type == BOX_BR ||
				d->type == BOX_TEXT ||
				d->type == BOX_INLINE_END) {
			css_fixed value = 0;
			css_unit unit = CSS_UNIT_PX;
			switch (css_computed_vertical_align(d->style, &value,
					&unit)) {
			case CSS_VERTICAL_ALIGN_SUPER:
			case CSS_VERTICAL_ALIGN_TOP:
			case CSS_VERTICAL_ALIGN_TEXT_TOP:
				/* already at top */
				break;
			case CSS_VERTICAL_ALIGN_SUB:
			case CSS_VERTICAL_ALIGN_BOTTOM:
			case CSS_VERTICAL_ALIGN_TEXT_BOTTOM:
				d->y += used_height - d->height;
				break;
			default:
			case CSS_VERTICAL_ALIGN_BASELINE:
				d->y += 0.75 * (used_height - d->height);
				break;
			}
		}
	}

	/* handle clearance for br */
	if (br_box && css_computed_clear(br_box->style) != CSS_CLEAR_NONE) {
		int clear_y = layout_clear(cont->float_children,
				css_computed_clear(br_box->style));
		if (used_height < clear_y - cy)
			used_height = clear_y - cy;
	}

	if (move_y)
		*y += used_height;
	*next_box = b;
	*width = x; /* return actual width */
	return true;
}


/**
 * Layout lines of text or inline boxes with floats.
 *
 * \param box inline container box
 * \param width horizontal space available
 * \param cont ancestor box which defines horizontal space, for floats
 * \param cx box position relative to cont
 * \param cy box position relative to cont
 * \param content  memory pool for any new boxes
 * \return true on success, false on memory exhaustion
 */
static bool layout_inline_container(struct box *inline_container, int width,
		struct box *cont, int cx, int cy, html_content *content)
{
	bool first_line = true;
	bool has_text_children;
	struct box *c, *next;
	int y = 0;
	int curwidth,maxwidth = width;

	assert(inline_container->type == BOX_INLINE_CONTAINER);

	NSLOG(layout, DEBUG,
	      "inline_container %p, width %i, cont %p, cx %i, cy %i",
	      inline_container,
	      width,
	      cont,
	      cx,
	      cy);


	has_text_children = false;
	for (c = inline_container->children; c; c = c->next) {
		bool is_pre = false;

		if (c->style) {
			enum css_white_space_e whitespace;

			whitespace = css_computed_white_space(c->style);

			is_pre = (whitespace == CSS_WHITE_SPACE_PRE ||
				whitespace == CSS_WHITE_SPACE_PRE_LINE ||
				whitespace == CSS_WHITE_SPACE_PRE_WRAP);
		}

		if ((!c->object && !(c->flags & REPLACE_DIM) &&
				!(c->flags & IFRAME) &&
				c->text && (c->length || is_pre)) ||
				c->type == BOX_BR)
			has_text_children = true;
	}

	/** \todo fix wrapping so that a box with horizontal scrollbar will
	 * shrink back to 'width' if no word is wider than 'width' (Or just set
	 * curwidth = width and have the multiword lines wrap to the min width)
	 */
	for (c = inline_container->children; c; ) {

		NSLOG(layout, DEBUG, "c %p", c);

		curwidth = inline_container->width;
		if (!layout_line(c, &curwidth, &y, cx, cy + y, cont, first_line,
				has_text_children, content, &next))
			return false;
		maxwidth = max(maxwidth,curwidth);
		c = next;
		first_line = false;
	}

	inline_container->width = maxwidth;
	inline_container->height = y;

	return true;
}


/**
 * Layout a block formatting context.
 *
 * \param  block	    BLOCK, INLINE_BLOCK, or TABLE_CELL to layout
 * \param  viewport_height  Height of viewport in pixels or -ve if unknown
 * \param  content	    Memory pool for any new boxes
 * \return  true on success, false on memory exhaustion
 *
 * This function carries out layout of a block and its children, as described
 * in CSS 2.1 9.4.1.
 */
static bool
layout_block_context(struct box *block,
		     int viewport_height,
		     html_content *content)
{
	struct box *box;
	int cx, cy;  /**< current coordinates */
	int max_pos_margin = 0;
	int max_neg_margin = 0;
	int y = 0;
	int lm, rm;
	struct box *margin_collapse = NULL;
	bool in_margin = false;
	css_fixed gadget_size;
	css_unit gadget_unit; /* Checkbox / radio buttons */

	assert(block->type == BOX_BLOCK ||
			block->type == BOX_INLINE_BLOCK ||
			block->type == BOX_TABLE_CELL);
	assert(block->width != UNKNOWN_WIDTH);
	assert(block->width != AUTO);

	block->float_children = NULL;
	block->cached_place_below_level = 0;
	block->clear_level = 0;

	/* special case if the block contains an object */
	if (block->object) {
		int temp_width = block->width;
		if (!layout_block_object(block))
			return false;
		layout_get_object_dimensions(block, &temp_width,
				&block->height, INT_MIN, INT_MAX,
				INT_MIN, INT_MAX);
		return true;
	} else if (block->flags & REPLACE_DIM) {
		return true;
	}

	/* special case if the block contains an radio button or checkbox */
	if (block->gadget && (block->gadget->type == GADGET_RADIO ||
			block->gadget->type == GADGET_CHECKBOX)) {
		/* form checkbox or radio button
		 * if width or height is AUTO, set it to 1em */
		gadget_unit = CSS_UNIT_EM;
		gadget_size = INTTOFIX(1);
		if (block->height == AUTO)
			block->height = FIXTOINT(nscss_len2px(
					&content->len_ctx, gadget_size,
					gadget_unit, block->style));
	}

	box = block->children;
	/* set current coordinates to top-left of the block */
	cx = 0;
	y = cy = block->padding[TOP];
	if (box)
		box->y = block->padding[TOP];

	/* Step through the descendants of the block in depth-first order, but
	 * not into the children of boxes which aren't blocks. For example, if
	 * the tree passed to this function looks like this (box->type shown):
	 *
	 *  block -> BOX_BLOCK
	 *             BOX_BLOCK * (1)
	 *               BOX_INLINE_CONTAINER * (2)
	 *                 BOX_INLINE
	 *                 BOX_TEXT
	 *                 ...
	 *             BOX_BLOCK * (3)
	 *               BOX_TABLE * (4)
	 *                 BOX_TABLE_ROW
	 *                   BOX_TABLE_CELL
	 *                     ...
	 *                   BOX_TABLE_CELL
	 *                     ...
	 *               BOX_BLOCK * (5)
	 *                 BOX_INLINE_CONTAINER * (6)
	 *                   BOX_TEXT
	 *                   ...
	 * then the while loop will visit each box marked with *, setting box
	 * to each in the order shown. */
	while (box) {
		enum css_overflow_e overflow_x = CSS_OVERFLOW_VISIBLE;
		enum css_overflow_e overflow_y = CSS_OVERFLOW_VISIBLE;

		assert(box->type == BOX_BLOCK || box->type == BOX_TABLE ||
				box->type == BOX_INLINE_CONTAINER);

		/* Tables are laid out before being positioned, because the
		 * position depends on the width which is calculated in
		 * table layout. Blocks and inline containers are positioned
		 * before being laid out, because width is not dependent on
		 * content, and the position is required during layout for
		 * correct handling of floats.
		 */

		if (box->style &&
				(css_computed_position(box->style) ==
					CSS_POSITION_ABSOLUTE ||
				 css_computed_position(box->style) ==
					CSS_POSITION_FIXED)) {
			box->x = box->parent->padding[LEFT];
			/* absolute positioned; this element will establish
			 * its own block context when it gets laid out later,
			 * so no need to look at its children now. */
			goto advance_to_next_box;
		}

		/* If we don't know which box the current margin collapses
		 * through to, find out.  Update the pos/neg margin values. */
		if (margin_collapse == NULL) {
			margin_collapse = layout_next_margin_block(
					&content->len_ctx, box, block,
					viewport_height,
					&max_pos_margin, &max_neg_margin);
			/* We have a margin that has not yet been applied. */
			in_margin = true;
		}

		/* Clearance. */
		y = 0;
		if (box->style && css_computed_clear(box->style) !=
				CSS_CLEAR_NONE)
			y = layout_clear(block->float_children,
					css_computed_clear(box->style));

		/* Find box's overflow properties */
		if (box->style) {
			overflow_x = css_computed_overflow_x(box->style);
			overflow_y = css_computed_overflow_y(box->style);
		}

		/* Blocks establishing a block formatting context get minimum
		 * left and right margins to avoid any floats. */
		lm = rm = 0;

		if (box->type == BOX_BLOCK || box->flags & IFRAME) {
			if (!box->object && !(box->flags & IFRAME) &&
					!(box->flags & REPLACE_DIM) &&
					box->style &&
					(overflow_x != CSS_OVERFLOW_VISIBLE ||
					 overflow_y != CSS_OVERFLOW_VISIBLE)) {
				/* box establishes new block formatting context
				 * so available width may be diminished due to
				 * floats. */
				int x0, x1, top;
				struct box *left, *right;
				top = cy + max_pos_margin - max_neg_margin;
				top = (top > y) ? top : y;
				x0 = cx;
				x1 = cx + box->parent->width -
						box->parent->padding[LEFT] -
						box->parent->padding[RIGHT];
				find_sides(block->float_children, top, top,
						&x0, &x1, &left, &right);
				/* calculate min required left & right margins
				 * needed to avoid floats */
				lm = x0 - cx;
				rm = cx + box->parent->width -
						box->parent->padding[LEFT] -
						box->parent->padding[RIGHT] -
						x1;
			}
			layout_block_find_dimensions(&content->len_ctx,
					box->parent->width,
					viewport_height, lm, rm, box);
			if (box->type == BOX_BLOCK && !(box->flags & IFRAME)) {
				layout_block_add_scrollbar(box, RIGHT);
				layout_block_add_scrollbar(box, BOTTOM);
			}
		} else if (box->type == BOX_TABLE) {
			if (box->style != NULL) {
				enum css_width_e wtype;
				css_fixed width = 0;
				css_unit unit = CSS_UNIT_PX;

				wtype = css_computed_width(box->style, &width,
						&unit);

				if (wtype == CSS_WIDTH_AUTO) {
					/* max available width may be
					 * diminished due to floats. */
					int x0, x1, top;
					struct box *left, *right;
					top = cy + max_pos_margin -
							max_neg_margin;
					top = (top > y) ? top : y;
					x0 = cx;
					x1 = cx + box->parent->width -
						box->parent->padding[LEFT] -
						box->parent->padding[RIGHT];
					find_sides(block->float_children,
						top, top, &x0, &x1,
						&left, &right);
					/* calculate min required left & right
					 * margins needed to avoid floats */
					lm = x0 - cx;
					rm = cx + box->parent->width -
						box->parent->padding[LEFT] -
						box->parent->padding[RIGHT] -
						x1;
				}
			}
			if (!layout_table(box, box->parent->width - lm - rm,
					content))
				return false;
			layout_solve_width(box, box->parent->width, box->width,
					lm, rm, -1, -1);
		}

		/* Position box: horizontal. */
		box->x = box->parent->padding[LEFT] + box->margin[LEFT] +
				box->border[LEFT].width;
		cx += box->x;

		/* Position box: vertical. */
		if (box->border[TOP].width) {
			box->y += box->border[TOP].width;
			cy += box->border[TOP].width;
		}

		/* Vertical margin */
		if (((box->type == BOX_BLOCK && (box->flags & HAS_HEIGHT)) ||
		     box->type == BOX_TABLE ||
		     (box->type == BOX_INLINE_CONTAINER &&
		      !box_is_first_child(box)) ||
		     margin_collapse == box) &&
		    in_margin == true) {
			/* Margin goes above this box. */
			cy += max_pos_margin - max_neg_margin;
			box->y += max_pos_margin - max_neg_margin;

			/* Current margin has been applied. */
			in_margin = false;
			max_pos_margin = max_neg_margin = 0;
		}

		/* Handle clearance */
		if (box->type != BOX_INLINE_CONTAINER &&
				(y > 0) && (cy < y)) {
			/* box clears something*/
			box->y += y - cy;
			cy = y;
		}

		/* Unless the box has an overflow style of visible, the box
		 * establishes a new block context. */
		if (box->type == BOX_BLOCK && box->style &&
				(overflow_x != CSS_OVERFLOW_VISIBLE ||
				 overflow_y != CSS_OVERFLOW_VISIBLE)) {

			layout_block_context(box, viewport_height, content);

			cy += box->padding[TOP];

			if (box->height == AUTO) {
				box->height = 0;
				layout_block_add_scrollbar(box, BOTTOM);
			}

			cx -= box->x;
			cy += box->height + box->padding[BOTTOM] +
					box->border[BOTTOM].width;
			y = box->y + box->padding[TOP] + box->height +
					box->padding[BOTTOM] +
					box->border[BOTTOM].width;

			/* Skip children, because they are done in the new
			 * block context */
			goto advance_to_next_box;
		}

		NSLOG(layout, DEBUG,  "box %p, cx %i, cy %i", box, cx, cy);

		/* Layout (except tables). */
		if (box->object) {
			if (!layout_block_object(box))
				return false;

		} else if (box->type == BOX_INLINE_CONTAINER) {
			box->width = box->parent->width;
			if (!layout_inline_container(box, box->width, block,
					cx, cy, content))
				return false;

		} else if (box->type == BOX_TABLE) {
			/* Move down to avoid floats if necessary. */
			int x0, x1;
			struct box *left, *right;
			y = cy;
			while (1) {
				enum css_width_e wtype;
				css_fixed width = 0;
				css_unit unit = CSS_UNIT_PX;

				wtype = css_computed_width(box->style,
						&width, &unit);

				x0 = cx;
				x1 = cx + box->parent->width;
				find_sides(block->float_children, y,
						y + box->height,
						&x0, &x1, &left, &right);
				if (wtype == CSS_WIDTH_AUTO)
					break;
				if (box->width <= x1 - x0)
					break;
				if (!left && !right)
					break;
				else if (!left)
					y = right->y + right->height + 1;
				else if (!right)
					y = left->y + left->height + 1;
				else if (left->y + left->height <
						right->y + right->height)
					y = left->y + left->height + 1;
				else
					y = right->y + right->height + 1;
			}
			box->x += x0 - cx;
			cx = x0;
			box->y += y - cy;
			cy = y;
		}

		/* Advance to next box. */
		if (box->type == BOX_BLOCK && !box->object && !(box->iframe) &&
				box->children) {
			/* Down into children. */

			if (box == margin_collapse) {
				/* Current margin collapsed though to this box.
				 * Unset margin_collapse. */
				margin_collapse = NULL;
			}

			y = box->padding[TOP];
			box = box->children;
			box->y = y;
			cy += y;
			continue;
		} else if (box->type == BOX_BLOCK || box->object ||
				box->flags & IFRAME)
			cy += box->padding[TOP];

		if (box->type == BOX_BLOCK && box->height == AUTO) {
			box->height = 0;
			layout_block_add_scrollbar(box, BOTTOM);
		}

		cy += box->height + box->padding[BOTTOM] +
				box->border[BOTTOM].width;
		cx -= box->x;
		y = box->y + box->padding[TOP] + box->height +
				box->padding[BOTTOM] +
				box->border[BOTTOM].width;

	advance_to_next_box:
		if (!box->next) {
			/* No more siblings:
			 * up to first ancestor with a sibling. */

			do {
				if (box == margin_collapse) {
					/* Current margin collapsed though to
					 * this box.  Unset margin_collapse. */
					margin_collapse = NULL;
				}

				/* Apply bottom margin */
				if (max_pos_margin < box->margin[BOTTOM])
					max_pos_margin = box->margin[BOTTOM];
				else if (max_neg_margin < -box->margin[BOTTOM])
					max_neg_margin = -box->margin[BOTTOM];

				box = box->parent;
				if (box == block)
					break;

				/* Margin is invalidated if this is a box
				 * margins can't collapse through. */
				if (box->type == BOX_BLOCK &&
						box->flags & MAKE_HEIGHT) {
					margin_collapse = NULL;
					in_margin = false;
					max_pos_margin = max_neg_margin = 0;
				}

				if (box->height == AUTO) {
					box->height = y - box->padding[TOP];

					if (box->type == BOX_BLOCK)
						layout_block_add_scrollbar(box,
								BOTTOM);
				} else
					cy += box->height -
							(y - box->padding[TOP]);

				/* Apply any min-height and max-height to
				 * boxes in normal flow */
				if (box->style &&
					css_computed_position(box->style) !=
						CSS_POSITION_ABSOLUTE &&
						layout_apply_minmax_height(
							&content->len_ctx,
							box, NULL)) {
					/* Height altered */
					/* Set current cy */
					cy += box->height -
							(y - box->padding[TOP]);
				}

				cy += box->padding[BOTTOM] +
						box->border[BOTTOM].width;
				cx -= box->x;
				y = box->y + box->padding[TOP] + box->height +
						box->padding[BOTTOM] +
						box->border[BOTTOM].width;

			} while (box->next == NULL);
			if (box == block)
				break;
		}

		/* To next sibling. */

		if (box == margin_collapse) {
			/* Current margin collapsed though to this box.
			 * Unset margin_collapse. */
			margin_collapse = NULL;
		}

		if (max_pos_margin < box->margin[BOTTOM])
			max_pos_margin = box->margin[BOTTOM];
		else if (max_neg_margin < -box->margin[BOTTOM])
			max_neg_margin = -box->margin[BOTTOM];

		box = box->next;
		box->y = y;
	}

	/* Account for bottom margin of last contained block */
	cy += max_pos_margin - max_neg_margin;

	/* Increase height to contain any floats inside (CSS 2.1 10.6.7). */
	for (box = block->float_children; box; box = box->next_float) {
		y = box->y + box->height + box->padding[BOTTOM] +
				box->border[BOTTOM].width + box->margin[BOTTOM];
		if (cy < y)
			cy = y;
	}

	if (block->height == AUTO) {
		block->height = cy - block->padding[TOP];
		if (block->type == BOX_BLOCK)
			layout_block_add_scrollbar(block, BOTTOM);
	}

	if (block->style && css_computed_position(block->style) !=
			CSS_POSITION_ABSOLUTE) {
		/* Block is in normal flow */
		layout_apply_minmax_height(&content->len_ctx, block, NULL);
	}

	if (block->gadget &&
			(block->gadget->type == GADGET_TEXTAREA ||
			block->gadget->type == GADGET_PASSWORD ||
			block->gadget->type == GADGET_TEXTBOX)) {
		plot_font_style_t fstyle;
		int ta_width = block->padding[LEFT] + block->width +
				block->padding[RIGHT];
		int ta_height = block->padding[TOP] + block->height +
				block->padding[BOTTOM];
		font_plot_style_from_css(&content->len_ctx,
				block->style, &fstyle);
		fstyle.background = NS_TRANSPARENT;
		textarea_set_layout(block->gadget->data.text.ta,
				&fstyle, ta_width, ta_height,
				block->padding[TOP], block->padding[RIGHT],
				block->padding[BOTTOM], block->padding[LEFT]);
	}

	return true;
}


/**
 * Layout list markers.
 */
static void
layout_lists(struct box *box,
	     const struct gui_layout_table *font_func,
	     const nscss_len_ctx *len_ctx)
{
	struct box *child;
	struct box *marker;
	plot_font_style_t fstyle;

	for (child = box->children; child; child = child->next) {
		if (child->list_marker) {
			marker = child->list_marker;
			if (marker->object) {
				marker->width =
					content_get_width(marker->object);
				marker->x = -marker->width;
				marker->height =
					content_get_height(marker->object);
				marker->y = (line_height(len_ctx,
						marker->style) -
						marker->height) / 2;
			} else if (marker->text) {
				if (marker->width == UNKNOWN_WIDTH) {
					font_plot_style_from_css(len_ctx,
							marker->style, &fstyle);
					font_func->width(&fstyle,
							marker->text,
							marker->length,
							&marker->width);
					marker->flags |= MEASURED;
				}
				marker->x = -marker->width;
				marker->y = 0;
				marker->height = line_height(len_ctx,
						marker->style);
			} else {
				marker->x = 0;
				marker->y = 0;
				marker->width = 0;
				marker->height = 0;
			}
			/* Gap between marker and content */
			marker->x -= 4;
		}
		layout_lists(child, font_func, len_ctx);
	}
}


/**
 * Compute box offsets for a relatively or absolutely positioned box with
 * respect to a box.
 *
 * \param  len_ctx           Length conversion context
 * \param  box               box to compute offsets for
 * \param  containing_block  box to compute percentages with respect to
 * \param  top               updated to top offset, or AUTO
 * \param  right             updated to right offset, or AUTO
 * \param  bottom            updated to bottom offset, or AUTO
 * \param  left              updated to left offset, or AUTO
 *
 * See CSS 2.1 9.3.2. containing_block must have width and height.
 */
static void
layout_compute_offsets(const nscss_len_ctx *len_ctx,
		       struct box *box,
		       struct box *containing_block,
		       int *top,
		       int *right,
		       int *bottom,
		       int *left)
{
	uint32_t type;
	css_fixed value = 0;
	css_unit unit = CSS_UNIT_PX;

	assert(containing_block->width != UNKNOWN_WIDTH &&
			containing_block->width != AUTO &&
			containing_block->height != AUTO);

	/* left */
	type = css_computed_left(box->style, &value, &unit);
	if (type == CSS_LEFT_SET) {
		if (unit == CSS_UNIT_PCT) {
			*left = FPCT_OF_INT_TOINT(value,
					containing_block->width);
		} else {
			*left = FIXTOINT(nscss_len2px(len_ctx,
					value, unit, box->style));
		}
	} else {
		*left = AUTO;
	}

	/* right */
	type = css_computed_right(box->style, &value, &unit);
	if (type == CSS_RIGHT_SET) {
		if (unit == CSS_UNIT_PCT) {
			*right = FPCT_OF_INT_TOINT(value,
					containing_block->width);
		} else {
			*right = FIXTOINT(nscss_len2px(len_ctx,
					value, unit, box->style));
		}
	} else {
		*right = AUTO;
	}

	/* top */
	type = css_computed_top(box->style, &value, &unit);
	if (type == CSS_TOP_SET) {
		if (unit == CSS_UNIT_PCT) {
			*top = FPCT_OF_INT_TOINT(value,
					containing_block->height);
		} else {
			*top = FIXTOINT(nscss_len2px(len_ctx,
					value, unit, box->style));
		}
	} else {
		*top = AUTO;
	}

	/* bottom */
	type = css_computed_bottom(box->style, &value, &unit);
	if (type == CSS_BOTTOM_SET) {
		if (unit == CSS_UNIT_PCT) {
			*bottom = FPCT_OF_INT_TOINT(value,
					containing_block->height);
		} else {
			*bottom = FIXTOINT(nscss_len2px(len_ctx,
					value, unit, box->style));
		}
	} else {
		*bottom = AUTO;
	}
}


/**
 * Layout and position an absolutely positioned box.
 *
 * \param  box               absolute box to layout and position
 * \param  containing_block  containing block
 * \param  cx                position of box relative to containing_block
 * \param  cy                position of box relative to containing_block
 * \param  content           memory pool for any new boxes
 * \return  true on success, false on memory exhaustion
 */
static bool
layout_absolute(struct box *box,
		struct box *containing_block,
		int cx, int cy,
		html_content *content)
{
	int static_left, static_top;  /* static position */
	int top, right, bottom, left;
	int width, height, max_width, min_width;
	int *margin = box->margin;
	int *padding = box->padding;
	struct box_border *border = box->border;
	int available_width = containing_block->width;
	int space;

	assert(box->type == BOX_BLOCK || box->type == BOX_TABLE ||
			box->type == BOX_INLINE_BLOCK);

	/* The static position is where the box would be if it was not
	 * absolutely positioned. The x and y are filled in by
	 * layout_block_context(). */
	static_left = cx + box->x;
	static_top = cy + box->y;

	if (containing_block->type == BOX_BLOCK ||
			containing_block->type == BOX_INLINE_BLOCK ||
			containing_block->type == BOX_TABLE_CELL) {
		/* Block level container => temporarily increase containing
		 * block dimensions to include padding (we restore this
		 * again at the end) */
		containing_block->width += containing_block->padding[LEFT] +
				containing_block->padding[RIGHT];
		containing_block->height += containing_block->padding[TOP] +
				containing_block->padding[BOTTOM];
	} else {
		/** \todo inline containers */
	}

	layout_compute_offsets(&content->len_ctx, box, containing_block,
			&top, &right, &bottom, &left);

	/* Pass containing block into layout_find_dimensions via the float
	 * containing block box member. This is unused for absolutely positioned
	 * boxes because a box can't be floated and absolutely positioned. */
	box->float_container = containing_block;
	layout_find_dimensions(&content->len_ctx, available_width, -1,
			box, box->style, &width, &height,
			&max_width, &min_width, 0, 0,
			margin, padding, border);
	box->float_container = NULL;

	/* 10.3.7 */
	NSLOG(layout, DEBUG,
	      "%i + %i + %i + %i + %i + %i + %i + %i + %i = %i",
	      left, margin[LEFT], border[LEFT].width, padding[LEFT], width,
	      padding[RIGHT], border[RIGHT].width, margin[RIGHT], right,
	      containing_block->width);


	if (left == AUTO && width == AUTO && right == AUTO) {
		if (margin[LEFT] == AUTO)
			margin[LEFT] = 0;
		if (margin[RIGHT] == AUTO)
			margin[RIGHT] = 0;
		left = static_left;

		width = min(max(box->min_width, available_width),
			box->max_width);
		width -= box->margin[LEFT] + box->border[LEFT].width +
			box->padding[LEFT] + box->padding[RIGHT] +
			box->border[RIGHT].width + box->margin[RIGHT];

		/* Adjust for {min|max}-width */
		if (max_width >= 0 && width > max_width) width = max_width;
		if (width < min_width) width = min_width;

		right = containing_block->width -
			left -
			margin[LEFT] - border[LEFT].width - padding[LEFT] -
			width -
			padding[RIGHT] - border[RIGHT].width - margin[RIGHT];
	} else if (left != AUTO && width != AUTO && right != AUTO) {

		/* Adjust for {min|max}-width */
		if (max_width >= 0 && width > max_width) width = max_width;
		if (min_width >  0 && width < min_width) width = min_width;

		if (margin[LEFT] == AUTO && margin[RIGHT] == AUTO) {
			space = containing_block->width -
					left - border[LEFT].width -
					padding[LEFT] - width - padding[RIGHT] -
					border[RIGHT].width - right;
			if (space < 0) {
				margin[LEFT] = 0;
				margin[RIGHT] = space;
			} else {
				margin[LEFT] = margin[RIGHT] = space / 2;
			}
		} else if (margin[LEFT] == AUTO) {
			margin[LEFT] = containing_block->width -
					left - border[LEFT].width -
					padding[LEFT] - width - padding[RIGHT] -
					border[RIGHT].width - margin[RIGHT] -
					right;
		} else if (margin[RIGHT] == AUTO) {
			margin[RIGHT] = containing_block->width -
					left - margin[LEFT] -
					border[LEFT].width -
					padding[LEFT] - width - padding[RIGHT] -
					border[RIGHT].width - right;
		} else {
			right = containing_block->width -
					left - margin[LEFT] -
					border[LEFT].width -
					padding[LEFT] - width - padding[RIGHT] -
					border[RIGHT].width - margin[RIGHT];
		}
	} else {
		if (margin[LEFT] == AUTO)
			margin[LEFT] = 0;
		if (margin[RIGHT] == AUTO)
			margin[RIGHT] = 0;

		if (left == AUTO && width == AUTO && right != AUTO) {
			available_width -= right;

			width = min(max(box->min_width, available_width),
				box->max_width);
			width -= box->margin[LEFT] + box->border[LEFT].width +
				box->padding[LEFT] + box->padding[RIGHT] +
				box->border[RIGHT].width + box->margin[RIGHT];

			/* Adjust for {min|max}-width */
			if (max_width >= 0 && width > max_width)
				width = max_width;
			if (width < min_width)
				width = min_width;

			left = containing_block->width -
					margin[LEFT] - border[LEFT].width -
					padding[LEFT] - width - padding[RIGHT] -
					border[RIGHT].width - margin[RIGHT] -
					right;
		} else if (left == AUTO && width != AUTO && right == AUTO) {

			/* Adjust for {min|max}-width */
			if (max_width >= 0 && width > max_width)
				width = max_width;
			if (min_width >  0 && width < min_width)
				width = min_width;

			left = static_left;
			right = containing_block->width -
					left - margin[LEFT] -
					border[LEFT].width -
					padding[LEFT] - width - padding[RIGHT] -
					border[RIGHT].width - margin[RIGHT];
		} else if (left != AUTO && width == AUTO && right == AUTO) {
			available_width -= left;

			width = min(max(box->min_width, available_width),
				box->max_width);
			width -= box->margin[LEFT] + box->border[LEFT].width +
				box->padding[LEFT] + box->padding[RIGHT] +
				box->border[RIGHT].width + box->margin[RIGHT];

			/* Adjust for {min|max}-width */
			if (max_width >= 0 && width > max_width)
				width = max_width;
			if (width < min_width)
				width = min_width;

			right = containing_block->width -
					left - margin[LEFT] -
					border[LEFT].width -
					padding[LEFT] - width - padding[RIGHT] -
					border[RIGHT].width - margin[RIGHT];
		} else if (left == AUTO && width != AUTO && right != AUTO) {

			/* Adjust for {min|max}-width */
			if (max_width >= 0 && width > max_width)
				width = max_width;
			if (width < min_width)
				width = min_width;

			left = containing_block->width -
					margin[LEFT] - border[LEFT].width -
					padding[LEFT] - width - padding[RIGHT] -
					border[RIGHT].width - margin[RIGHT] -
					right;
		} else if (left != AUTO && width == AUTO && right != AUTO) {
			width = containing_block->width -
					left - margin[LEFT] -
					border[LEFT].width -
					padding[LEFT] - padding[RIGHT] -
					border[RIGHT].width - margin[RIGHT] -
					right;

			/* Adjust for {min|max}-width */
			if (max_width >= 0 && width > max_width)
				width = max_width;
			if (width < min_width)
				width = min_width;

		} else if (left != AUTO && width != AUTO && right == AUTO) {

			/* Adjust for {min|max}-width */
			if (max_width >= 0 && width > max_width)
				width = max_width;
			if (width < min_width)
				width = min_width;

			right = containing_block->width -
					left - margin[LEFT] -
					border[LEFT].width -
					padding[LEFT] - width - padding[RIGHT] -
					border[RIGHT].width - margin[RIGHT];
		}
	}

	NSLOG(layout, DEBUG,
	      "%i + %i + %i + %i + %i + %i + %i + %i + %i = %i",
	      left, margin[LEFT], border[LEFT].width, padding[LEFT], width,
	      padding[RIGHT], border[RIGHT].width, margin[RIGHT], right,
	      containing_block->width);

	box->x = left + margin[LEFT] + border[LEFT].width - cx;
	if (containing_block->type == BOX_BLOCK ||
			containing_block->type == BOX_INLINE_BLOCK ||
			containing_block->type == BOX_TABLE_CELL) {
		/* Block-level ancestor => reset container's width */
		containing_block->width -= containing_block->padding[LEFT] +
				containing_block->padding[RIGHT];
	} else {
		/** \todo inline ancestors */
	}
	box->width = width;
	box->height = height;

	if (box->type == BOX_BLOCK || box->type == BOX_INLINE_BLOCK ||
			box->object || box->flags & IFRAME) {
		if (!layout_block_context(box, -1, content))
			return false;
	} else if (box->type == BOX_TABLE) {
		/* layout_table also expects the containing block to be
		 * stored in the float_container field */
		box->float_container = containing_block;
		/* \todo  layout_table considers margins etc. again */
		if (!layout_table(box, width, content))
			return false;
		box->float_container = NULL;
		layout_solve_width(box, box->parent->width, box->width, 0, 0,
				-1, -1);
	}

	/* 10.6.4 */
	NSLOG(layout, DEBUG,
	      "%i + %i + %i + %i + %i + %i + %i + %i + %i = %i",
	      top, margin[TOP], border[TOP].width, padding[TOP], height,
	      padding[BOTTOM], border[BOTTOM].width, margin[BOTTOM], bottom,
	      containing_block->height);

	if (top == AUTO && height == AUTO && bottom == AUTO) {
		top = static_top;
		height = box->height;
		if (margin[TOP] == AUTO)
			margin[TOP] = 0;
		if (margin[BOTTOM] == AUTO)
			margin[BOTTOM] = 0;
		bottom = containing_block->height -
				top - margin[TOP] - border[TOP].width -
				padding[TOP] - height - padding[BOTTOM] -
				border[BOTTOM].width - margin[BOTTOM];
	} else if (top != AUTO && height != AUTO && bottom != AUTO) {
		if (margin[TOP] == AUTO && margin[BOTTOM] == AUTO) {
			space = containing_block->height -
					top - border[TOP].width - padding[TOP] -
					height - padding[BOTTOM] -
					border[BOTTOM].width - bottom;
			margin[TOP] = margin[BOTTOM] = space / 2;
		} else if (margin[TOP] == AUTO) {
			margin[TOP] = containing_block->height -
					top - border[TOP].width - padding[TOP] -
					height - padding[BOTTOM] -
					border[BOTTOM].width - margin[BOTTOM] -
					bottom;
		} else if (margin[BOTTOM] == AUTO) {
			margin[BOTTOM] = containing_block->height -
					top - margin[TOP] - border[TOP].width -
					padding[TOP] - height -
					padding[BOTTOM] - border[BOTTOM].width -
					bottom;
		} else {
			bottom = containing_block->height -
					top - margin[TOP] - border[TOP].width -
					padding[TOP] - height -
					padding[BOTTOM] - border[BOTTOM].width -
					margin[BOTTOM];
		}
	} else {
		if (margin[TOP] == AUTO)
			margin[TOP] = 0;
		if (margin[BOTTOM] == AUTO)
			margin[BOTTOM] = 0;
		if (top == AUTO && height == AUTO && bottom != AUTO) {
			height = box->height;
			top = containing_block->height -
					margin[TOP] - border[TOP].width -
					padding[TOP] - height -
					padding[BOTTOM] - border[BOTTOM].width -
					margin[BOTTOM] - bottom;
		} else if (top == AUTO && height != AUTO && bottom == AUTO) {
			top = static_top;
			bottom = containing_block->height -
					top - margin[TOP] - border[TOP].width -
					padding[TOP] - height -
					padding[BOTTOM] - border[BOTTOM].width -
					margin[BOTTOM];
		} else if (top != AUTO && height == AUTO && bottom == AUTO) {
			height = box->height;
			bottom = containing_block->height -
					top - margin[TOP] - border[TOP].width -
					padding[TOP] - height -
					padding[BOTTOM] - border[BOTTOM].width -
					margin[BOTTOM];
		} else if (top == AUTO && height != AUTO && bottom != AUTO) {
			top = containing_block->height -
					margin[TOP] - border[TOP].width -
					padding[TOP] - height -
					padding[BOTTOM] - border[BOTTOM].width -
					margin[BOTTOM] - bottom;
		} else if (top != AUTO && height == AUTO && bottom != AUTO) {
			height = containing_block->height -
					top - margin[TOP] - border[TOP].width -
					padding[TOP] - padding[BOTTOM] -
					border[BOTTOM].width - margin[BOTTOM] -
					bottom;
		} else if (top != AUTO && height != AUTO && bottom == AUTO) {
			bottom = containing_block->height -
					top - margin[TOP] - border[TOP].width -
					padding[TOP] - height -
					padding[BOTTOM] - border[BOTTOM].width -
					margin[BOTTOM];
		}
	}

	NSLOG(layout, DEBUG,
	      "%i + %i + %i + %i + %i + %i + %i + %i + %i = %i",
	      top, margin[TOP], border[TOP].width, padding[TOP], height,
	      padding[BOTTOM], border[BOTTOM].width, margin[BOTTOM], bottom,
	      containing_block->height);

	box->y = top + margin[TOP] + border[TOP].width - cy;
	if (containing_block->type == BOX_BLOCK ||
			containing_block->type == BOX_INLINE_BLOCK ||
			containing_block->type == BOX_TABLE_CELL) {
		/* Block-level ancestor => reset container's height */
		containing_block->height -= containing_block->padding[TOP] +
				containing_block->padding[BOTTOM];
	} else {
		/** \todo Inline ancestors */
	}
	box->height = height;
	layout_apply_minmax_height(&content->len_ctx, box, containing_block);

	return true;
}


/**
 * Recursively layout and position absolutely positioned boxes.
 *
 * \param  box               tree of boxes to layout
 * \param  containing_block  current containing block
 * \param  cx                position of box relative to containing_block
 * \param  cy                position of box relative to containing_block
 * \param  content           memory pool for any new boxes
 * \return  true on success, false on memory exhaustion
 */
static bool
layout_position_absolute(struct box *box,
			 struct box *containing_block,
			 int cx, int cy,
			 html_content *content)
{
	struct box *c;

	for (c = box->children; c; c = c->next) {
		if ((c->type == BOX_BLOCK || c->type == BOX_TABLE ||
				c->type == BOX_INLINE_BLOCK) &&
				(css_computed_position(c->style) ==
						CSS_POSITION_ABSOLUTE ||
				 css_computed_position(c->style) ==
						CSS_POSITION_FIXED)) {
			if (!layout_absolute(c, containing_block,
					cx, cy, content))
				return false;
			if (!layout_position_absolute(c, c, 0, 0, content))
				return false;
		} else if (c->style && css_computed_position(c->style) ==
				CSS_POSITION_RELATIVE) {
			if (!layout_position_absolute(c, c, 0, 0, content))
				return false;
		} else {
			int px, py;
			if (c->style && (css_computed_float(c->style) ==
						CSS_FLOAT_LEFT ||
					css_computed_float(c->style) ==
						CSS_FLOAT_RIGHT)) {
				/* Float x/y coords are relative to nearest
				 * ansestor with float_children, rather than
				 * relative to parent. Need to get x/y relative
				 * to parent */
				struct box *p;
				px = c->x;
				py = c->y;
				for (p = box->parent; p && !p->float_children;
						p = p->parent) {
					px -= p->x;
					py -= p->y;
				}
			} else {
				/* Not a float, so box x/y coords are relative
				 * to parent */
				px = c->x;
				py = c->y;
			}
			if (!layout_position_absolute(c, containing_block,
					cx + px, cy + py, content))
				return false;
		}
	}

	return true;
}


/**
 * Compute a box's relative offset as per CSS 2.1 9.4.3
 *
 * \param  len_ctx  Length conversion context
 * \param  box	Box to compute relative offsets for.
 * \param  x	Receives relative offset in x.
 * \param  y	Receives relative offset in y.
 */
static void layout_compute_relative_offset(
		const nscss_len_ctx *len_ctx,
		struct box *box,
		int *x,
		int *y)
{
	int left, right, top, bottom;
	struct box *containing_block;

	assert(box && box->parent && box->style &&
			css_computed_position(box->style) ==
			CSS_POSITION_RELATIVE);

	if (box->float_container &&
			(css_computed_float(box->style) == CSS_FLOAT_LEFT ||
			css_computed_float(box->style) == CSS_FLOAT_RIGHT)) {
		containing_block = box->float_container;
	} else {
		containing_block = box->parent;
	}

	layout_compute_offsets(len_ctx, box, containing_block,
			&top, &right, &bottom, &left);

	if (left == AUTO && right == AUTO)
		left = right = 0;
	else if (left == AUTO)
		/* left is auto => computed = -right */
		left = -right;
	else if (right == AUTO)
		/* right is auto => computed = -left */
		right = -left;
	else {
		/* over constrained => examine direction property
		 * of containing block */
		if (containing_block->style &&
				css_computed_direction(
				containing_block->style) ==
				CSS_DIRECTION_RTL) {
			/* right wins */
			left = -right;
		} else {
			/* assume LTR in all other cases */
			right = -left;
		}
	}

	assert(left == -right);

	if (top == AUTO && bottom == AUTO) {
		top = bottom = 0;
	} else if (top == AUTO) {
		top = -bottom;
	} else {
		/* bottom is AUTO, or neither are AUTO */
		bottom = -top;
	}

	NSLOG(layout, DEBUG,  "left %i, right %i, top %i, bottom %i", left,
	      right, top, bottom);

	*x = left;
	*y = top;
}


/**
 * Adjust positions of relatively positioned boxes.
 *
 * \param  len_ctx  Length conversion context
 * \param  root  box to adjust the position of
 * \param  fp    box which forms the block formatting context for children of
 *		 "root" which are floats
 * \param  fx    x offset due to intervening relatively positioned boxes
 *               between current box, "root", and the block formatting context
 *               box, "fp", for float children of "root"
 * \param  fy    y offset due to intervening relatively positioned boxes
 *               between current box, "root", and the block formatting context
 *               box, "fp", for float children of "root"
 */
static void
layout_position_relative(
		const nscss_len_ctx *len_ctx,
		struct box *root,
		struct box *fp,
		int fx,
		int fy)
{
	struct box *box; /* for children of "root" */
	struct box *fn;  /* for block formatting context box for children of
			  * "box" */
	struct box *fc;  /* for float children of the block formatting context,
			  * "fp" */
	int x, y;	 /* for the offsets resulting from any relative
			  * positioning on the current block */
	int fnx, fny;    /* for affsets which apply to flat children of "box" */

	/**\todo ensure containing box is large enough after moving boxes */

	assert(root);

	/* Normal children */
	for (box = root->children; box; box = box->next) {

		if (box->type == BOX_TEXT)
			continue;

		/* If relatively positioned, get offsets */
		if (box->style && css_computed_position(box->style) ==
				CSS_POSITION_RELATIVE)
			layout_compute_relative_offset(
					len_ctx, box, &x, &y);
		else
			x = y = 0;

		/* Adjust float coordinates.
		 * (note float x and y are relative to their block formatting
		 * context box and not their parent) */
		if (box->style && (css_computed_float(box->style) ==
					CSS_FLOAT_LEFT ||
				css_computed_float(box->style) ==
					CSS_FLOAT_RIGHT) &&
				(fx != 0 || fy != 0)) {
			/* box is a float and there is a float offset to
			 * apply */
			for (fc = fp->float_children; fc; fc = fc->next_float) {
				if (box == fc->children) {
					/* Box is floated in the block
					 * formatting context block, fp.
					 * Apply float offsets. */
					box->x += fx;
					box->y += fy;
					fx = fy = 0;
				}
			}
		}

		if (box->float_children) {
			fn = box;
			fnx = fny = 0;
		} else {
			fn = fp;
			fnx = fx + x;
			fny = fy + y;
		}

		/* recurse first */
		layout_position_relative(len_ctx, box, fn, fnx, fny);

		/* Ignore things we're not interested in. */
		if (!box->style || (box->style &&
				css_computed_position(box->style) !=
				CSS_POSITION_RELATIVE))
			continue;

		box->x += x;
		box->y += y;

		/* Handle INLINEs - their "children" are in fact
		 * the sibling boxes between the INLINE and
		 * INLINE_END boxes */
		if (box->type == BOX_INLINE && box->inline_end) {
			struct box *b;
			for (b = box->next; b && b != box->inline_end;
					b = b->next) {
				b->x += x;
				b->y += y;
			}
		}
	}
}


/**
 * Find a box's bounding box relative to itself, i.e. the box's border edge box
 *
 * \param  len_ctx  Length conversion context
 * \param  box      box find bounding box of
 * \param  desc_x0  updated to left of box's bbox
 * \param  desc_y0  updated to top of box's bbox
 * \param  desc_x1  updated to right of box's bbox
 * \param  desc_y1  updated to bottom of box's bbox
 */
static void
layout_get_box_bbox(
		const nscss_len_ctx *len_ctx,
		struct box *box,
		int *desc_x0, int *desc_y0,
		int *desc_x1, int *desc_y1)
{
	*desc_x0 = -box->border[LEFT].width;
	*desc_y0 = -box->border[TOP].width;
	*desc_x1 = box->padding[LEFT] + box->width + box->padding[RIGHT] +
			box->border[RIGHT].width;
	*desc_y1 = box->padding[TOP] + box->height + box->padding[BOTTOM] +
			box->border[BOTTOM].width;

	/* To stop the top of text getting clipped when css line-height is
	 * reduced, we increase the top of the descendant bbox. */
	if (box->type == BOX_BLOCK && box->style != NULL &&
			css_computed_overflow_y(box->style) ==
					CSS_OVERFLOW_VISIBLE &&
			box->object == NULL) {
		css_fixed font_size = 0;
		css_unit font_unit = CSS_UNIT_PT;
		int text_height;

		css_computed_font_size(box->style, &font_size, &font_unit);
		text_height = nscss_len2px(len_ctx, font_size, font_unit,
				box->style);
		text_height = FIXTOINT(text_height * 3 / 4);
		*desc_y0 = (*desc_y0 < -text_height) ? *desc_y0 : -text_height;
	}
}


/**
 * Apply changes to box descendant_[xy][01] values due to given child.
 *
 * \param  len_ctx  Length conversion context
 * \param  box      box to update
 * \param  child    a box, which may affect box's descendant bbox
 * \param  off_x    offset to apply to child->x coord to treat as child of box
 * \param  off_y    offset to apply to child->y coord to treat as child of box
 */
static void
layout_update_descendant_bbox(
		const nscss_len_ctx *len_ctx,
		struct box *box,
		struct box *child,
		int off_x,
		int off_y)
{
	int child_desc_x0, child_desc_y0, child_desc_x1, child_desc_y1;

	/* get coordinates of child relative to box */
	int child_x = child->x - off_x;
	int child_y = child->y - off_y;

	bool html_object = (child->object &&
			content_get_type(child->object) == CONTENT_HTML);

	enum css_overflow_e overflow_x = CSS_OVERFLOW_VISIBLE;
	enum css_overflow_e overflow_y = CSS_OVERFLOW_VISIBLE;

	if (child->style != NULL) {
		overflow_x = css_computed_overflow_x(child->style);
		overflow_y = css_computed_overflow_y(child->style);
	}

	/* Get child's border edge */
	layout_get_box_bbox(len_ctx, child,
			&child_desc_x0, &child_desc_y0,
			&child_desc_x1, &child_desc_y1);

	if (overflow_x == CSS_OVERFLOW_VISIBLE &&
			html_object == false) {
		/* get child's descendant bbox relative to box */
		child_desc_x0 = child->descendant_x0;
		child_desc_x1 = child->descendant_x1;
	}
	if (overflow_y == CSS_OVERFLOW_VISIBLE &&
			html_object == false) {
		/* get child's descendant bbox relative to box */
		child_desc_y0 = child->descendant_y0;
		child_desc_y1 = child->descendant_y1;
	}

	child_desc_x0 += child_x;
	child_desc_y0 += child_y;
	child_desc_x1 += child_x;
	child_desc_y1 += child_y;

	/* increase box's descendant bbox to contain descendants */
	if (child_desc_x0 < box->descendant_x0)
		box->descendant_x0 = child_desc_x0;
	if (child_desc_y0 < box->descendant_y0)
		box->descendant_y0 = child_desc_y0;
	if (box->descendant_x1 < child_desc_x1)
		box->descendant_x1 = child_desc_x1;
	if (box->descendant_y1 < child_desc_y1)
		box->descendant_y1 = child_desc_y1;
}


/**
 * Recursively calculate the descendant_[xy][01] values for a laid-out box tree
 * and inform iframe browser windows of their size and position.
 *
 * \param  len_ctx  Length conversion context
 * \param  box      tree of boxes to update
 */
static void layout_calculate_descendant_bboxes(
		const nscss_len_ctx *len_ctx,
		struct box *box)
{
	struct box *child;

	assert(box->width != UNKNOWN_WIDTH);
	assert(box->height != AUTO);
	/* assert((box->width >= 0) && (box->height >= 0)); */

	/* Initialise box's descendant box to border edge box */
	layout_get_box_bbox(len_ctx, box,
			&box->descendant_x0, &box->descendant_y0,
			&box->descendant_x1, &box->descendant_y1);

	/* Extend it to contain HTML contents if box is replaced */
	if (box->object && content_get_type(box->object) == CONTENT_HTML) {
		if (box->descendant_x1 < content_get_width(box->object))
			box->descendant_x1 = content_get_width(box->object);
		if (box->descendant_y1 < content_get_height(box->object))
			box->descendant_y1 = content_get_height(box->object);
	}

	if (box->iframe != NULL) {
		int x, y;
		box_coords(box, &x, &y);

		browser_window_set_position(box->iframe, x, y);
		browser_window_set_dimensions(box->iframe,
				box->width, box->height);
		browser_window_reformat(box->iframe, true,
				box->width, box->height);
	}

	if (box->type == BOX_INLINE || box->type == BOX_TEXT)
		return;

	if (box->type == BOX_INLINE_END) {
		box = box->inline_end;
		for (child = box->next; child;
				child = child->next) {
			if (child->type == BOX_FLOAT_LEFT ||
					child->type == BOX_FLOAT_RIGHT)
				continue;

			layout_update_descendant_bbox(len_ctx, box, child,
					box->x, box->y);

			if (child == box->inline_end)
				break;
		}
		return;
	}

	if (box->flags & REPLACE_DIM)
		/* Box's children aren't displayed if the box is replaced */
		return;

	for (child = box->children; child; child = child->next) {
		if (child->type == BOX_FLOAT_LEFT ||
				child->type == BOX_FLOAT_RIGHT)
			continue;

		layout_calculate_descendant_bboxes(len_ctx, child);

		if (box->style && css_computed_overflow_x(box->style) ==
				CSS_OVERFLOW_HIDDEN &&
				css_computed_overflow_y(box->style) ==
				CSS_OVERFLOW_HIDDEN)
			continue;

		layout_update_descendant_bbox(len_ctx, box, child, 0, 0);
	}

	for (child = box->float_children; child; child = child->next_float) {
		assert(child->type == BOX_FLOAT_LEFT ||
				child->type == BOX_FLOAT_RIGHT);

		layout_calculate_descendant_bboxes(len_ctx, child);

		layout_update_descendant_bbox(len_ctx, box, child, 0, 0);
	}

	if (box->list_marker) {
		child = box->list_marker;
		layout_calculate_descendant_bboxes(len_ctx, child);

		layout_update_descendant_bbox(len_ctx, box, child, 0, 0);
	}
}


/* exported function documented in html/layout.h */
bool layout_document(html_content *content, int width, int height)
{
	bool ret;
	struct box *doc = content->layout;
	const struct gui_layout_table *font_func = content->font_func;

	NSLOG(layout, DEBUG, "Doing layout to %ix%i of %s",
			width, height, nsurl_access(content_get_url(
					&content->base)));

	layout_minmax_block(doc, font_func, content);

	layout_block_find_dimensions(&content->len_ctx,
			width, height, 0, 0, doc);
	doc->x = doc->margin[LEFT] + doc->border[LEFT].width;
	doc->y = doc->margin[TOP] + doc->border[TOP].width;
	width -= doc->margin[LEFT] + doc->border[LEFT].width +
			doc->padding[LEFT] + doc->padding[RIGHT] +
			doc->border[RIGHT].width + doc->margin[RIGHT];
	if (width < 0) {
		width = 0;
	}
	doc->width = width;

	ret = layout_block_context(doc, height, content);

	/* make <html> and <body> fill available height */
	if (doc->y + doc->padding[TOP] + doc->height + doc->padding[BOTTOM] +
			doc->border[BOTTOM].width + doc->margin[BOTTOM] <
			height) {
		doc->height = height - (doc->y + doc->padding[TOP] +
				doc->padding[BOTTOM] +
				doc->border[BOTTOM].width +
				doc->margin[BOTTOM]);
		if (doc->children)
			doc->children->height = doc->height -
					(doc->children->margin[TOP] +
					 doc->children->border[TOP].width +
					 doc->children->padding[TOP] +
					 doc->children->padding[BOTTOM] +
					 doc->children->border[BOTTOM].width +
					 doc->children->margin[BOTTOM]);
	}

	layout_lists(doc, font_func, &content->len_ctx);
	layout_position_absolute(doc, doc, 0, 0, content);
	layout_position_relative(&content->len_ctx, doc, doc, 0, 0);

	layout_calculate_descendant_bboxes(&content->len_ctx, doc);

	return ret;
}







netsurf-vince/pdf/content/handlers/html/layout.h

/*
 * Copyright 2003 James Bursa <bursa@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * interface to HTML layout.
 *
 * The main interface to the layout code is layout_document(), which takes a
 * normalized box tree and assigns coordinates and dimensions to the boxes, and
 * also adds boxes to the tree (eg. when formatting lines of text).
 */

#ifndef NETSURF_HTML_LAYOUT_H
#define NETSURF_HTML_LAYOUT_H

struct box;
struct html_content;
struct gui_layout_table;

/**
 * Calculate positions of boxes in a document.
 *
 * \param content content of type CONTENT_HTML
 * \param width available width
 * \param height available height
 * \return true on success, false on memory exhaustion
 */
bool layout_document(struct html_content *content, int width, int height);

#endif







netsurf-vince/pdf/content/handlers/html/object.c

/*
 * Copyright 2013 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Processing for html content object operations.
 */

#include <assert.h>
#include <ctype.h>
#include <stdint.h>
#include <string.h>
#include <strings.h>
#include <stdlib.h>
#include <nsutils/time.h>

#include "utils/corestrings.h"
#include "utils/config.h"
#include "utils/log.h"
#include "utils/nsoption.h"
#include "netsurf/content.h"
#include "netsurf/misc.h"
#include "content/hlcache.h"
#include "css/utils.h"
#include "desktop/scrollbar.h"
#include "desktop/gui_internal.h"

#include "html/html.h"
#include "html/private.h"
#include "html/interaction.h"
#include "html/box.h"
#include "html/box_inspect.h"
#include "html/object.h"

/* break reference loop */
static void html_object_refresh(void *p);

/**
 * Retrieve objects used by HTML document
 *
 * \param h  Content to retrieve objects from
 * \param n  Pointer to location to receive number of objects
 * \return Pointer to list of objects
 */
struct content_html_object *html_get_objects(hlcache_handle *h, unsigned int *n)
{
	html_content *c = (html_content *) hlcache_handle_get_content(h);

	assert(c != NULL);
	assert(n != NULL);

	*n = c->num_objects;

	return c->object_list;
}

/**
 * Handle object fetching or loading failure.
 *
 * \param  box         box containing object which failed to load
 * \param  content     document of type CONTENT_HTML
 * \param  background  the object was the background image for the box
 */

static void
html_object_failed(struct box *box, html_content *content, bool background)
{
	/* Nothing to do */
	return;
}

/**
 * Update a box whose content has completed rendering.
 */

static void
html_object_done(struct box *box,
		 hlcache_handle *object,
		 bool background)
{
	struct box *b;

	if (background) {
		box->background = object;
		return;
	}

	box->object = object;

	/* Normalise the box type, now it has been replaced. */
	switch (box->type) {
	case BOX_TABLE:
		box->type = BOX_BLOCK;
		break;
	default:
		/* TODO: Any other box types need mapping? */
		break;
	}

	if (!(box->flags & REPLACE_DIM)) {
		/* invalidate parent min, max widths */
		for (b = box; b; b = b->parent)
			b->max_width = UNKNOWN_MAX_WIDTH;

		/* delete any clones of this box */
		while (box->next && (box->next->flags & CLONE)) {
			/* box_free_box(box->next); */
			box->next = box->next->next;
		}
	}
}


/**
 * Callback for hlcache_handle_retrieve() for objects with no box.
 */
static nserror
html_object_nobox_callback(hlcache_handle *object,
			   const hlcache_event *event,
			   void *pw)
{
	struct content_html_object *chobject = pw;

	switch (event->type) {
	case CONTENT_MSG_ERROR:
		hlcache_handle_release(object);

		chobject->content = NULL;
		break;

	default:
		break;
	}

	return NSERROR_OK;
}


/**
 * Callback for hlcache_handle_retrieve() for objects with a box.
 */
static nserror
html_object_callback(hlcache_handle *object,
		     const hlcache_event *event,
		     void *pw)
{
	struct content_html_object *o = pw;
	html_content *c = (html_content *) o->parent;
	int x, y;
	struct box *box;

	box = o->box;

	switch (event->type) {
	case CONTENT_MSG_LOADING:
		if (c->base.status != CONTENT_STATUS_LOADING && c->bw != NULL)
			content_open(object,
					c->bw, &c->base,
					box->object_params);
		break;

	case CONTENT_MSG_READY:
		if (content_can_reformat(object)) {
			/* TODO: avoid knowledge of box internals here */
			content_reformat(object, false,
					box->max_width != UNKNOWN_MAX_WIDTH ?
							box->width : 0,
					box->max_width != UNKNOWN_MAX_WIDTH ?
							box->height : 0);

			/* Adjust parent content for new object size */
			html_object_done(box, object, o->background);
			if (c->base.status == CONTENT_STATUS_READY ||
					c->base.status == CONTENT_STATUS_DONE)
				content__reformat(&c->base, false,
						c->base.available_width,
						c->base.available_height);
		}
		break;

	case CONTENT_MSG_DONE:
		c->base.active--;
		NSLOG(netsurf, INFO, "%d fetches active", c->base.active);

		html_object_done(box, object, o->background);

		if (c->base.status != CONTENT_STATUS_LOADING &&
				box->flags & REPLACE_DIM) {
			union content_msg_data data;

			if (c->had_initial_layout == false) {
				break;
			}

			if (!box_visible(box))
				break;

			box_coords(box, &x, &y);

			data.redraw.x = x + box->padding[LEFT];
			data.redraw.y = y + box->padding[TOP];
			data.redraw.width = box->width;
			data.redraw.height = box->height;

			content_broadcast(&c->base, CONTENT_MSG_REDRAW, &data);
		}
		break;

	case CONTENT_MSG_ERROR:
		hlcache_handle_release(object);

		o->content = NULL;

		c->base.active--;
		NSLOG(netsurf, INFO, "%d fetches active", c->base.active);

		html_object_failed(box, c, o->background);

		break;

	case CONTENT_MSG_REDRAW:
		if (c->base.status != CONTENT_STATUS_LOADING) {
			union content_msg_data data = event->data;

			if (c->had_initial_layout == false) {
				break;
			}

			if (!box_visible(box))
				break;

			box_coords(box, &x, &y);

			if (object == box->background) {
				/* Redraw request is for background */
				css_fixed hpos = 0, vpos = 0;
				css_unit hunit = CSS_UNIT_PX;
				css_unit vunit = CSS_UNIT_PX;
				int width = box->padding[LEFT] + box->width +
						box->padding[RIGHT];
				int height = box->padding[TOP] + box->height +
						box->padding[BOTTOM];
				int t, h, l, w;

				/* Need to know background-position */
				css_computed_background_position(box->style,
						&hpos, &hunit, &vpos, &vunit);

				w = content_get_width(box->background);
				if (hunit == CSS_UNIT_PCT) {
					l = (width - w) * hpos / INTTOFIX(100);
				} else {
					l = FIXTOINT(nscss_len2px(&c->len_ctx,
							hpos, hunit,
							box->style));
				}

				h = content_get_height(box->background);
				if (vunit == CSS_UNIT_PCT) {
					t = (height - h) * vpos / INTTOFIX(100);
				} else {
					t = FIXTOINT(nscss_len2px(&c->len_ctx,
							vpos, vunit,
							box->style));
				}

				/* Redraw area depends on background-repeat */
				switch (css_computed_background_repeat(
						box->style)) {
				case CSS_BACKGROUND_REPEAT_REPEAT:
					data.redraw.x = 0;
					data.redraw.y = 0;
					data.redraw.width = box->width;
					data.redraw.height = box->height;
					break;

				case CSS_BACKGROUND_REPEAT_REPEAT_X:
					data.redraw.x = 0;
					data.redraw.y += t;
					data.redraw.width = box->width;
					break;

				case CSS_BACKGROUND_REPEAT_REPEAT_Y:
					data.redraw.x += l;
					data.redraw.y = 0;
					data.redraw.height = box->height;
					break;

				case CSS_BACKGROUND_REPEAT_NO_REPEAT:
					data.redraw.x += l;
					data.redraw.y += t;
					break;

				default:
					break;
				}

				/* Add offset to box */
				data.redraw.x += x;
				data.redraw.y += y;

			} else {
				/* Non-background case */
				int w = content_get_width(object);
				int h = content_get_height(object);

				if (w != 0 && box->width != w) {
					/* Not showing image at intrinsic
					 * width; need to scale the redraw
					 * request area. */
					data.redraw.x = data.redraw.x *
							box->width / w;
					data.redraw.width =
							data.redraw.width *
							box->width / w;
				}

				if (h != 0 && box->height != w) {
					/* Not showing image at intrinsic
					 * height; need to scale the redraw
					 * request area. */
					data.redraw.y = data.redraw.y *
							box->height / h;
					data.redraw.height =
							data.redraw.height *
							box->height / h;
				}

				data.redraw.x += x + box->padding[LEFT];
				data.redraw.y += y + box->padding[TOP];
			}

			content_broadcast(&c->base, CONTENT_MSG_REDRAW, &data);
		}
		break;

	case CONTENT_MSG_REFRESH:
		if (content_get_type(object) == CONTENT_HTML) {
			/* only for HTML objects */
			guit->misc->schedule(event->data.delay * 1000,
					html_object_refresh, o);
		}

		break;

	case CONTENT_MSG_LINK:
		/* Don't care about favicons that aren't on top level content */
		break;

	case CONTENT_MSG_GETTHREAD:
		/* Objects don't have JS threads */
		*(event->data.jsthread) = NULL;
		break;

	case CONTENT_MSG_GETDIMS:
		*(event->data.getdims.viewport_width) =
				content__get_width(&c->base);
		*(event->data.getdims.viewport_height) =
				content__get_height(&c->base);
		break;

	case CONTENT_MSG_SCROLL:
		if (box->scroll_x != NULL)
			scrollbar_set(box->scroll_x, event->data.scroll.x0,
					false);
		if (box->scroll_y != NULL)
			scrollbar_set(box->scroll_y, event->data.scroll.y0,
					false);
		break;

	case CONTENT_MSG_DRAGSAVE:
	{
		union content_msg_data msg_data;
		if (event->data.dragsave.content == NULL)
			msg_data.dragsave.content = object;
		else
			msg_data.dragsave.content =
					event->data.dragsave.content;

		content_broadcast(&c->base, CONTENT_MSG_DRAGSAVE, &msg_data);
	}
		break;

	case CONTENT_MSG_SAVELINK:
	case CONTENT_MSG_POINTER:
	case CONTENT_MSG_SELECTMENU:
	case CONTENT_MSG_GADGETCLICK:
		/* These messages are for browser window layer.
		 * we're not interested, so pass them on. */
		content_broadcast(&c->base, event->type, &event->data);
		break;

	case CONTENT_MSG_CARET:
	{
		union html_focus_owner focus_owner;
		focus_owner.content = box;

		switch (event->data.caret.type) {
		case CONTENT_CARET_REMOVE:
		case CONTENT_CARET_HIDE:
			html_set_focus(c, HTML_FOCUS_CONTENT, focus_owner,
					true, 0, 0, 0, NULL);
			break;
		case CONTENT_CARET_SET_POS:
			html_set_focus(c, HTML_FOCUS_CONTENT, focus_owner,
					false, event->data.caret.pos.x,
					event->data.caret.pos.y,
					event->data.caret.pos.height,
					event->data.caret.pos.clip);
			break;
		}
	}
		break;

	case CONTENT_MSG_DRAG:
	{
		html_drag_type drag_type = HTML_DRAG_NONE;
		union html_drag_owner drag_owner;
		drag_owner.content = box;

		switch (event->data.drag.type) {
		case CONTENT_DRAG_NONE:
			drag_type = HTML_DRAG_NONE;
			drag_owner.no_owner = true;
			break;
		case CONTENT_DRAG_SCROLL:
			drag_type = HTML_DRAG_CONTENT_SCROLL;
			break;
		case CONTENT_DRAG_SELECTION:
			drag_type = HTML_DRAG_CONTENT_SELECTION;
			break;
		}
		html_set_drag_type(c, drag_type, drag_owner,
				event->data.drag.rect);
	}
		break;

	case CONTENT_MSG_SELECTION:
	{
		html_selection_type sel_type;
		union html_selection_owner sel_owner;

		if (event->data.selection.selection) {
			sel_type = HTML_SELECTION_CONTENT;
			sel_owner.content = box;
		} else {
			sel_type = HTML_SELECTION_NONE;
			sel_owner.none = true;
		}
		html_set_selection(c, sel_type, sel_owner,
				event->data.selection.read_only);
	}
		break;

	default:
		break;
	}

	if (c->base.status == CONTENT_STATUS_READY &&
	    c->base.active == 0 &&
	    (event->type == CONTENT_MSG_LOADING ||
	     event->type == CONTENT_MSG_DONE ||
	     event->type == CONTENT_MSG_ERROR)) {
		/* all objects have arrived */
		content__reformat(&c->base, false, c->base.available_width,
				c->base.available_height);
		content_set_done(&c->base);
	} else if (nsoption_bool(incremental_reflow) &&
		   event->type == CONTENT_MSG_DONE &&
		   box != NULL &&
		   !(box->flags & REPLACE_DIM) &&
		   (c->base.status == CONTENT_STATUS_READY ||
		    c->base.status == CONTENT_STATUS_DONE)) {
		/* 1) the configuration option to reflow pages while
		 *      objects are fetched is set
		 * 2) an object is newly fetched & converted,
		 * 3) the box's dimensions need to change due to being replaced
		 * 4) the object's parent HTML is ready for reformat,
		 */
		uint64_t ms_now;
		nsu_getmonotonic_ms(&ms_now);
		if (ms_now > c->base.reformat_time) {
			/* The time since the previous reformat is
			 *  more than the configured minimum time
			 *  between reformats so reformat the page to
			 *  display newly fetched objects
			 */
			content__reformat(&c->base,
					  false,
					  c->base.available_width,
					  c->base.available_height);
		}
	}

	return NSERROR_OK;
}


/**
 * Start a fetch for an object required by a page, replacing an existing object.
 *
 * \param  object          Object to replace
 * \param  url             URL of object to fetch (copied)
 * \return  true on success, false on memory exhaustion
 */
static bool html_replace_object(struct content_html_object *object, nsurl *url)
{
	html_content *c;
	hlcache_child_context child;
	html_content *page;
	nserror error;

	assert(object != NULL);
	assert(object->box != NULL);

	c = (html_content *) object->parent;

	child.charset = c->encoding;
	child.quirks = c->base.quirks;

	if (object->content != NULL) {
		/* remove existing object */
		if (content_get_status(object->content) != CONTENT_STATUS_DONE) {
			c->base.active--;
			NSLOG(netsurf, INFO, "%d fetches active",
			      c->base.active);
		}

		hlcache_handle_release(object->content);
		object->content = NULL;

		object->box->object = NULL;
	}

	/* initialise fetch */
	error = hlcache_handle_retrieve(url, HLCACHE_RETRIEVE_SNIFF_TYPE,
			content_get_url(&c->base), NULL,
			html_object_callback, object, &child,
			object->permitted_types,
			&object->content);

	if (error != NSERROR_OK)
		return false;

	for (page = c; page != NULL; page = page->page) {
		page->base.active++;
		NSLOG(netsurf, INFO, "%d fetches active", c->base.active);

		page->base.status = CONTENT_STATUS_READY;
	}

	return true;
}

/**
 * schedule callback for object refresh
 */
static void html_object_refresh(void *p)
{
	struct content_html_object *object = p;
	nsurl *refresh_url;

	assert(content_get_type(object->content) == CONTENT_HTML);

	refresh_url = content_get_refresh_url(object->content);

	/* Ignore if refresh URL has gone
	 * (may happen if fetch errored) */
	if (refresh_url == NULL)
		return;

	content_invalidate_reuse_data(object->content);

	if (!html_replace_object(object, refresh_url)) {
		/** \todo handle memory exhaustion */
	}
}


/* exported interface documented in html/object.h */
nserror html_object_open_objects(html_content *html, struct browser_window *bw)
{
	struct content_html_object *object, *next;

	for (object = html->object_list; object != NULL; object = next) {
		next = object->next;

		if (object->content == NULL || object->box == NULL)
			continue;

		if (content_get_type(object->content) == CONTENT_NONE)
			continue;

		content_open(object->content,
			     bw,
			     &html->base,
			     object->box->object_params);
	}
	return NSERROR_OK;
}


/* exported interface documented in html/object.h */
nserror html_object_abort_objects(html_content *htmlc)
{
	struct content_html_object *object;

	for (object = htmlc->object_list;
	     object != NULL;
	     object = object->next) {
		if (object->content == NULL)
			continue;

		switch (content_get_status(object->content)) {
		case CONTENT_STATUS_DONE:
			/* already loaded: do nothing */
			break;

		case CONTENT_STATUS_READY:
			hlcache_handle_abort(object->content);
			/* Active count will be updated when
			 * html_object_callback receives
			 * CONTENT_MSG_DONE from this object
			 */
			break;

		default:
			hlcache_handle_abort(object->content);
			hlcache_handle_release(object->content);
			object->content = NULL;
			if (object->box != NULL) {
				htmlc->base.active--;
				NSLOG(netsurf, INFO, "%d fetches active",
				      htmlc->base.active);
			}
			break;

		}
	}

	return NSERROR_OK;
}


/* exported interface documented in html/object.h */
nserror html_object_close_objects(html_content *html)
{
	struct content_html_object *object, *next;

	for (object = html->object_list; object != NULL; object = next) {
		next = object->next;

		if (object->content == NULL || object->box == NULL)
			continue;

		if (content_get_type(object->content) == CONTENT_NONE)
			continue;

		if (content_get_type(object->content) == CONTENT_HTML) {
			guit->misc->schedule(-1, html_object_refresh, object);
		}

		content_close(object->content);
	}
	return NSERROR_OK;
}


/* exported interface documented in html/object.h */
nserror html_object_free_objects(html_content *html)
{
	while (html->object_list != NULL) {
		struct content_html_object *victim = html->object_list;

		if (victim->content != NULL) {
			NSLOG(netsurf, INFO, "object %p", victim->content);

			if (content_get_type(victim->content) == CONTENT_HTML) {
				guit->misc->schedule(-1, html_object_refresh, victim);
			}
			hlcache_handle_release(victim->content);
		}

		html->object_list = victim->next;
		free(victim);
	}
	return NSERROR_OK;
}


/* exported interface documented in html/object.h */
bool
html_fetch_object(html_content *c,
		  nsurl *url,
		  struct box *box,
		  content_type permitted_types,
		  bool background)
{
	struct content_html_object *object;
	hlcache_handle_callback object_callback;
	hlcache_child_context child;
	nserror error;

	/* If we've already been aborted, don't bother attempting the fetch */
	if (c->aborted)
		return true;

	child.charset = c->encoding;
	child.quirks = c->base.quirks;

	object = calloc(1, sizeof(struct content_html_object));
	if (object == NULL) {
		return false;
	}

	if (box == NULL) {
		object_callback = html_object_nobox_callback;
	} else {
		object_callback = html_object_callback;
	}

	object->parent = (struct content *) c;
	object->next = NULL;
	object->content = NULL;
	object->box = box;
	object->permitted_types = permitted_types;
	object->background = background;

	error = hlcache_handle_retrieve(url,
					HLCACHE_RETRIEVE_SNIFF_TYPE,
					content_get_url(&c->base),
					NULL,
					object_callback,
					object,
					&child,
					object->permitted_types,
					&object->content);
	if (error != NSERROR_OK) {
		free(object);
		return error != NSERROR_NOMEM;
	}

	/* add to content object list */
	object->next = c->object_list;
	c->object_list = object;

	c->num_objects++;
	if (box != NULL) {
		c->base.active++;
		NSLOG(netsurf, INFO, "%d fetches active", c->base.active);
	}

	return true;
}







netsurf-vince/pdf/content/handlers/html/object.h

/*
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * HTML content object interface
 */

#ifndef NETSURF_HTML_OBJECT_H
#define NETSURF_HTML_OBJECT_H

struct html_content;
struct browser_window;
struct box;
struct nsurl;

/**
 * Start a fetch for an object required by a page.
 *
 * The created content object is added to the HTML content which is
 *  updated as the fetch progresses. The box (if any) is updated when
 *  the object content becomes done.
 *
 * \param c content of type CONTENT_HTML
 * \param url URL of object to fetch
 * \param box box that will contain the object or NULL if none
 * \param permitted_types bitmap of acceptable types
 * \param background this is a background image
 * \return true on success, false on memory exhaustion
 */
bool html_fetch_object(struct html_content *c, struct nsurl *url, struct box *box, content_type permitted_types, bool background);

/**
 * release memory of content objects associated with a HTML content
 *
 * The content objects contents should have been previously closed
 *  with html_object_close_objects().
 *
 * \param html The html content to release the objects from.
 * \return NSERROR_OK on success else appropriate error code.
 */
nserror html_object_free_objects(struct html_content *html);

/**
 * close content of content objects associated with a HTML content
 *
 * \param html The html content to close the objects from.
 * \return NSERROR_OK on success else appropriate error code.
 */
nserror html_object_close_objects(struct html_content *html);


/**
 * open content of content objects associated with a HTML content
 *
 * \param html The html content to open the objects from.
 * \param bw Browser window handle to open contents with.
 * \return NSERROR_OK on success else appropriate error code.
 */
nserror html_object_open_objects(struct html_content *html, struct browser_window *bw);


/**
 * abort any content objects that have not completed fetching.
 *
 * \param html The html content to abort the objects from.
 * \return NSERROR_OK on success else appropriate error code.
 */
nserror html_object_abort_objects(struct html_content *html);

#endif







netsurf-vince/pdf/content/handlers/html/private.h

/*
 * Copyright 2004 James Bursa <bursa@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Private data for text/html content.
 */

#ifndef NETSURF_HTML_PRIVATE_H
#define NETSURF_HTML_PRIVATE_H

#include <dom/bindings/hubbub/parser.h>

#include "netsurf/types.h"
#include "content/content_protected.h"
#include "content/handlers/css/utils.h"


struct gui_layout_table;
struct scrollbar_msg_data;
struct content_redraw_data;
struct selection;

typedef enum {
	HTML_DRAG_NONE,			/** No drag */
	HTML_DRAG_SELECTION,		/** Own; Text selection */
	HTML_DRAG_SCROLLBAR,		/** Not own; drag in scrollbar widget */
	HTML_DRAG_TEXTAREA_SELECTION,	/** Not own; drag in textarea widget */
	HTML_DRAG_TEXTAREA_SCROLLBAR,	/** Not own; drag in textarea widget */
	HTML_DRAG_CONTENT_SELECTION,	/** Not own; drag in child content */
	HTML_DRAG_CONTENT_SCROLL	/** Not own; drag in child content */
} html_drag_type;

/**
 * For drags we don't own
 */
union html_drag_owner {
	bool no_owner;
	struct box *content;
	struct scrollbar *scrollbar;
	struct box *textarea;
};

typedef enum {
	HTML_SELECTION_NONE,		/** No selection */
	HTML_SELECTION_TEXTAREA,	/** Selection in one of our textareas */
	HTML_SELECTION_SELF,		/** Selection in this html content */
	HTML_SELECTION_CONTENT		/** Selection in child content */
} html_selection_type;

/**
 * For getting at selections in this content or things in this content
 */
union html_selection_owner {
	bool none;
	struct box *textarea;
	struct box *content;
};

typedef enum {
	HTML_FOCUS_SELF,		/**< Focus is our own */
	HTML_FOCUS_CONTENT,		/**< Focus belongs to child content */
	HTML_FOCUS_TEXTAREA		/**< Focus belongs to textarea */
} html_focus_type;

/**
 * For directing input
 */
union html_focus_owner {
	bool self;
	struct box *textarea;
	struct box *content;
};

/**
 * Data specific to CONTENT_HTML.
 */
typedef struct html_content {
	struct content base;

	dom_hubbub_parser *parser; /**< Parser object handle */
	bool parse_completed; /**< Whether the parse has been completed */
	bool conversion_begun; /**< Whether or not the conversion has begun */

	/** Document tree */
	dom_document *document;
	/** Quirkyness of document */
	dom_document_quirks_mode quirks;

	/** Encoding of source, NULL if unknown. */
	char *encoding;
	/** Source of encoding information. */
	dom_hubbub_encoding_source encoding_source;

	/** Base URL (may be a copy of content->url). */
	struct nsurl *base_url;
	/** Base target */
	char *base_target;

	/** CSS length conversion context for document. */
	nscss_len_ctx len_ctx;

	/** Content has been aborted in the LOADING state */
	bool aborted;

	/** Whether a meta refresh has been handled */
	bool refresh;

	/** Whether a layout (reflow) is in progress */
	bool reflowing;

	/** Whether an initial layout has been done */
	bool had_initial_layout;

	/** Whether scripts are enabled for this content */
	bool enable_scripting;

	/* Title element node */
	dom_node *title;

	/** A talloc context purely for the render box tree */
	int *bctx;
	/** A context pointer for the box conversion, NULL if no conversion
	 * is in progress.
	 */
	void *box_conversion_context;
	/** Box tree, or NULL. */
	struct box *layout;
	/** Document background colour. */
	colour background_colour;

	/** Font callback table */
	const struct gui_layout_table *font_func;

	/** Number of entries in scripts */
	unsigned int scripts_count;
	/** Scripts */
	struct html_script *scripts;
	/** javascript thread in use */
	struct jsthread *jsthread;

	/** Number of entries in stylesheet_content. */
	unsigned int stylesheet_count;
	/** Stylesheets. Each may be NULL. */
	struct html_stylesheet *stylesheets;
	/**< Style selection context */
	css_select_ctx *select_ctx;
	/**< Style selection media specification */
	css_media media;
	/**< Universal selector */
	lwc_string *universal;

	/** Number of entries in object_list. */
	unsigned int num_objects;
	/** List of objects. */
	struct content_html_object *object_list;
	/** Forms, in reverse order to document. */
	struct form *forms;
	/** Hash table of imagemaps. */
	struct imagemap **imagemaps;

	/** Browser window containing this document, or NULL if not open. */
	struct browser_window *bw;

	/** Frameset information */
	struct content_html_frames *frameset;

	/** Inline frame information */
	struct content_html_iframe *iframe;

	/** Content of type CONTENT_HTML containing this, or NULL if not an
	 * object within a page. */
	struct html_content *page;

	/** Current drag type */
	html_drag_type drag_type;
	/** Widget capturing all mouse events */
	union html_drag_owner drag_owner;

	/** Current selection state */
	html_selection_type selection_type;
	/** Current selection owner */
	union html_selection_owner selection_owner;

	/** Current input focus target type */
	html_focus_type focus_type;
	/** Current input focus target */
	union html_focus_owner focus_owner;

	/** HTML content's own text selection object */
	struct selection *sel;

	/**
	 * Open core-handled form SELECT menu, or NULL if none
	 *  currently open.
	 */
	struct form_control *visible_select_menu;

} html_content;

/**
 * Render padding and margin box outlines in html_redraw().
 */
extern bool html_redraw_debug;


/* in html/html.c */

/**
 * redraw a box
 *
 * \param htmlc HTML content
 * \param box The box to redraw.
 */
void html__redraw_a_box(html_content *htmlc, struct box *box);


/**
 * Complete conversion of an HTML document
 *
 * \param htmlc Content to convert
 */
void html_finish_conversion(html_content *htmlc);


/**
 * Test if an HTML content conversion can begin
 *
 * \param htmlc		html content to test
 * \return true iff the html content conversion can begin
 */
bool html_can_begin_conversion(html_content *htmlc);


/**
 * Begin conversion of an HTML document
 *
 * \param htmlc Content to convert
 */
bool html_begin_conversion(html_content *htmlc);


/**
 * execute some text as a script element
 */
bool html_exec(struct content *c, const char *src, size_t srclen);


/**
 * Attempt script execution for defer and async scripts
 *
 * execute scripts using algorithm found in:
 * http://www.whatwg.org/specs/web-apps/current-work/multipage/scripting-1.html#the-script-element
 *
 * \param htmlc html content.
 * \param allow_defer allow deferred execution, if not, only async scripts.
 * \return NSERROR_OK error code.
 */
nserror html_script_exec(html_content *htmlc, bool allow_defer);


/**
 * Free all script resources and references for a html content.
 *
 * \param htmlc html content.
 * \return NSERROR_OK or error code.
 */
nserror html_script_free(html_content *htmlc);


/**
 * Check if any of the scripts loaded were insecure
 */
bool html_saw_insecure_scripts(html_content *htmlc);


/**
 * Complete the HTML content state machine *iff* all scripts are finished
 */
nserror html_proceed_to_done(html_content *html);


/* in html/redraw.c */
bool html_redraw(struct content *c, struct content_redraw_data *data,
		const struct rect *clip, const struct redraw_context *ctx);


/* in html/redraw_border.c */
bool html_redraw_borders(struct box *box, int x_parent, int y_parent,
		int p_width, int p_height, const struct rect *clip, float scale,
		const struct redraw_context *ctx);


bool html_redraw_inline_borders(struct box *box, struct rect b,
		const struct rect *clip, float scale, bool first, bool last,
		const struct redraw_context *ctx);


/* in html/script.c */
dom_hubbub_error html_process_script(void *ctx, dom_node *node);


/* in html/forms.c */
struct form *html_forms_get_forms(const char *docenc, dom_html_document *doc);
struct form_control *html_forms_get_control_for_node(struct form *forms,
		dom_node *node);


/* in html/css_fetcher.c */
/**
 * Register the fetcher for the pseudo x-ns-css scheme.
 *
 * \return NSERROR_OK on successful registration or error code on failure.
 */
nserror html_css_fetcher_register(void);
nserror html_css_fetcher_add_item(dom_string *data, struct nsurl *base_url,
		uint32_t *key);


/* Events */
/**
 * Construct an event and fire it at the DOM
 *
 */
bool fire_generic_dom_event(dom_string *type, dom_node *target,
		    bool bubbles, bool cancelable);

/**
 * Construct a keyboard event and fire it at the DOM
 */
bool fire_dom_keyboard_event(dom_string *type, dom_node *target,
		bool bubbles, bool cancelable, uint32_t key);

/* Useful dom_string pointers */
struct dom_string;

extern struct dom_string *html_dom_string_map;
extern struct dom_string *html_dom_string_id;
extern struct dom_string *html_dom_string_name;
extern struct dom_string *html_dom_string_area;
extern struct dom_string *html_dom_string_a;
extern struct dom_string *html_dom_string_nohref;
extern struct dom_string *html_dom_string_href;
extern struct dom_string *html_dom_string_target;
extern struct dom_string *html_dom_string_shape;
extern struct dom_string *html_dom_string_default;
extern struct dom_string *html_dom_string_rect;
extern struct dom_string *html_dom_string_rectangle;
extern struct dom_string *html_dom_string_coords;
extern struct dom_string *html_dom_string_circle;
extern struct dom_string *html_dom_string_poly;
extern struct dom_string *html_dom_string_polygon;
extern struct dom_string *html_dom_string_text_javascript;
extern struct dom_string *html_dom_string_type;
extern struct dom_string *html_dom_string_src;

#endif
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/**
 * \file
 *
 * Redrawing CONTENT_HTML implementation.
 */

#include "utils/config.h"
#include <assert.h>
#include <stdbool.h>
#include <stdlib.h>
#include <string.h>
#include <math.h>
#include <dom/dom.h>

#include "utils/log.h"
#include "utils/messages.h"
#include "utils/utils.h"
#include "utils/nsoption.h"
#include "utils/corestrings.h"
#include "netsurf/content.h"
#include "netsurf/browser_window.h"
#include "netsurf/plotters.h"
#include "netsurf/bitmap.h"
#include "netsurf/layout.h"
#include "content/content.h"
#include "content/content_protected.h"
#include "content/textsearch.h"
#include "css/utils.h"
#include "desktop/selection.h"
#include "desktop/print.h"
#include "desktop/scrollbar.h"
#include "desktop/textarea.h"
#include "desktop/gui_internal.h"

#include "html/box.h"
#include "html/box_inspect.h"
#include "html/box_manipulate.h"
#include "html/font.h"
#include "html/form_internal.h"
#include "html/private.h"
#include "html/layout.h"


bool html_redraw_debug = false;

/**
 * Determine if a box has a background that needs drawing
 *
 * \param box  Box to consider
 * \return True if box has a background, false otherwise.
 */
static bool html_redraw_box_has_background(struct box *box)
{
	if (box->background != NULL)
		return true;

	if (box->style != NULL) {
		css_color colour;

		css_computed_background_color(box->style, &colour);

		if (nscss_color_is_transparent(colour) == false)
			return true;
	}

	return false;
}

/**
 * Find the background box for a box
 *
 * \param box  Box to find background box for
 * \return Pointer to background box, or NULL if there is none
 */
static struct box *html_redraw_find_bg_box(struct box *box)
{
	/* Thanks to backwards compatibility, CSS defines the following:
	 *
	 * + If the box is for the root element and it has a background,
	 *   use that (and then process the body box with no special case)
	 * + If the box is for the root element and it has no background,
	 *   then use the background (if any) from the body element as if
	 *   it were specified on the root. Then, when the box for the body
	 *   element is processed, ignore the background.
	 * + For any other box, just use its own styling.
	 */
	if (box->parent == NULL) {
		/* Root box */
		if (html_redraw_box_has_background(box))
			return box;

		/* No background on root box: consider body box, if any */
		if (box->children != NULL) {
			if (html_redraw_box_has_background(box->children))
				return box->children;
		}
	} else if (box->parent != NULL && box->parent->parent == NULL) {
		/* Body box: only render background if root has its own */
		if (html_redraw_box_has_background(box) &&
				html_redraw_box_has_background(box->parent))
			return box;
	} else {
		/* Any other box */
		if (html_redraw_box_has_background(box))
			return box;
	}

	return NULL;
}

/**
 * Redraw a short text string, complete with highlighting
 * (for selection/search)
 *
 * \param utf8_text pointer to UTF-8 text string
 * \param utf8_len  length of string, in bytes
 * \param offset    byte offset within textual representation
 * \param space     width of space that follows string (0 = no space)
 * \param fstyle    text style to use (pass text size unscaled)
 * \param x         x ordinate at which to plot text
 * \param y         y ordinate at which to plot text
 * \param clip      pointer to current clip rectangle
 * \param height    height of text string
 * \param scale     current display scale (1.0 = 100%)
 * \param excluded  exclude this text string from the selection
 * \param c         Content being redrawn.
 * \param sel       Selection context
 * \param search    Search context
 * \param ctx	    current redraw context
 * \return true iff successful and redraw should proceed
 */

static bool
text_redraw(const char *utf8_text,
	    size_t utf8_len,
	    size_t offset,
	    int space,
	    const plot_font_style_t *fstyle,
	    int x,
	    int y,
	    const struct rect *clip,
	    int height,
	    float scale,
	    bool excluded,
	    struct content *c,
	    const struct selection *sel,
	    const struct redraw_context *ctx)
{
	bool highlighted = false;
	plot_font_style_t plot_fstyle = *fstyle;
	nserror res;

	/* Need scaled text size to pass to plotters */
	plot_fstyle.size *= scale;

	/* is this box part of a selection? */
	if (!excluded && ctx->interactive == true) {
		unsigned len = utf8_len + (space ? 1 : 0);
		unsigned start_idx;
		unsigned end_idx;

		/* first try the browser window's current selection */
		if (selection_highlighted(sel,
					  offset,
					  offset + len,
					  &start_idx,
					  &end_idx)) {
			highlighted = true;
		}

		/* what about the current search operation, if any? */
		if (!highlighted &&
		    (c->textsearch.context != NULL) &&
		    content_textsearch_ishighlighted(c->textsearch.context,
						     offset,
						     offset + len,
						     &start_idx,
						     &end_idx)) {
			highlighted = true;
		}

		/* \todo make search terms visible within selected text */
		if (highlighted) {
			struct rect r;
			unsigned endtxt_idx = end_idx;
			bool clip_changed = false;
			bool text_visible = true;
			int startx, endx;
			plot_style_t pstyle_fill_hback = *plot_style_fill_white;
			plot_font_style_t fstyle_hback = plot_fstyle;

			if (end_idx > utf8_len) {
				/* adjust for trailing space, not present in
				 * utf8_text */
				assert(end_idx == utf8_len + 1);
				endtxt_idx = utf8_len;
			}

			res = guit->layout->width(fstyle,
						  utf8_text, start_idx,
						  &startx);
			if (res != NSERROR_OK) {
				startx = 0;
			}

			res = guit->layout->width(fstyle,
						  utf8_text, endtxt_idx,
						  &endx);
			if (res != NSERROR_OK) {
				endx = 0;
			}

			/* is there a trailing space that should be highlighted
			 * as well? */
			if (end_idx > utf8_len) {
					endx += space;
			}

			if (scale != 1.0) {
				startx *= scale;
				endx *= scale;
			}

			/* draw any text preceding highlighted portion */
			if ((start_idx > 0) &&
			    (ctx->plot->text(ctx,
					     &plot_fstyle,
					     x,
					     y + (int)(height * 0.75 * scale),
					     utf8_text,
					     start_idx) != NSERROR_OK))
				return false;

			pstyle_fill_hback.fill_colour = fstyle->foreground;

			/* highlighted portion */
			r.x0 = x + startx;
			r.y0 = y;
			r.x1 = x + endx;
			r.y1 = y + height * scale;
			res = ctx->plot->rectangle(ctx, &pstyle_fill_hback, &r);
			if (res != NSERROR_OK) {
				return false;
			}

			if (start_idx > 0) {
				int px0 = max(x + startx, clip->x0);
				int px1 = min(x + endx, clip->x1);

				if (px0 < px1) {
					r.x0 = px0;
					r.y0 = clip->y0;
					r.x1 = px1;
					r.y1 = clip->y1;
					res = ctx->plot->clip(ctx, &r);
					if (res != NSERROR_OK) {
						return false;
					}

					clip_changed = true;
				} else {
					text_visible = false;
				}
			}

			fstyle_hback.background =
				pstyle_fill_hback.fill_colour;
			fstyle_hback.foreground = colour_to_bw_furthest(
				pstyle_fill_hback.fill_colour);

			if (text_visible &&
			    (ctx->plot->text(ctx,
					     &fstyle_hback,
					     x,
					     y + (int)(height * 0.75 * scale),
					     utf8_text,
					     endtxt_idx) != NSERROR_OK)) {
				return false;
			}

			/* draw any text succeeding highlighted portion */
			if (endtxt_idx < utf8_len) {
				int px0 = max(x + endx, clip->x0);
				if (px0 < clip->x1) {

					r.x0 = px0;
					r.y0 = clip->y0;
					r.x1 = clip->x1;
					r.y1 = clip->y1;
					res = ctx->plot->clip(ctx, &r);
					if (res != NSERROR_OK) {
						return false;
					}

					clip_changed = true;

					res = ctx->plot->text(ctx,
							      &plot_fstyle,
							      x,
							      y + (int)(height * 0.75 * scale),
							      utf8_text,
							      utf8_len);
					if (res != NSERROR_OK) {
						return false;
					}
				}
			}

			if (clip_changed &&
			    (ctx->plot->clip(ctx, clip) != NSERROR_OK)) {
				return false;
			}
		}
	}

	if (!highlighted) {
		res = ctx->plot->text(ctx,
				      &plot_fstyle,
				      x,
				      y + (int) (height * 0.75 * scale),
				      utf8_text,
				      utf8_len);
		if (res != NSERROR_OK) {
			return false;
		}
	}
	return true;
}


/**
 * Plot a checkbox.
 *
 * \param  x	     left coordinate
 * \param  y	     top coordinate
 * \param  width     dimensions of checkbox
 * \param  height    dimensions of checkbox
 * \param  selected  the checkbox is selected
 * \param  ctx	     current redraw context
 * \return true if successful, false otherwise
 */

static bool html_redraw_checkbox(int x, int y, int width, int height,
		bool selected, const struct redraw_context *ctx)
{
	double z;
	nserror res;
	struct rect rect;

	z = width * 0.15;
	if (z == 0) {
		z = 1;
	}

	rect.x0 = x;
	rect.y0 = y ;
	rect.x1 = x + width;
	rect.y1 = y + height;
	res = ctx->plot->rectangle(ctx, plot_style_fill_wbasec, &rect);
	if (res != NSERROR_OK) {
		return false;
	}

	/* dark line across top */
	rect.y1 = y;
	res = ctx->plot->line(ctx, plot_style_stroke_darkwbasec, &rect);
	if (res != NSERROR_OK) {
		return false;
	}

	/* dark line across left */
	rect.x1 = x;
	rect.y1 = y + height;
	res = ctx->plot->line(ctx, plot_style_stroke_darkwbasec, &rect);
	if (res != NSERROR_OK) {
		return false;
	}

	/* light line across right */
	rect.x0 = x + width;
	rect.x1 = x + width;
	res = ctx->plot->line(ctx, plot_style_stroke_lightwbasec, &rect);
	if (res != NSERROR_OK) {
		return false;
	}

	/* light line across bottom */
	rect.x0 = x;
	rect.y0 = y + height;
	res = ctx->plot->line(ctx, plot_style_stroke_lightwbasec, &rect);
	if (res != NSERROR_OK) {
		return false;
	}

	if (selected) {
		if (width < 12 || height < 12) {
			/* render a solid box instead of a tick */
			rect.x0 = x + z + z;
			rect.y0 = y + z + z;
			rect.x1 = x + width - z;
			rect.y1 = y + height - z;
			res = ctx->plot->rectangle(ctx, plot_style_fill_wblobc, &rect);
			if (res != NSERROR_OK) {
				return false;
			}
		} else {
			/* render a tick, as it'll fit comfortably */
			rect.x0 = x + width - z;
			rect.y0 = y + z;
			rect.x1 = x + (z * 3);
			rect.y1 = y + height - z;
			res = ctx->plot->line(ctx, plot_style_stroke_wblobc, &rect);
			if (res != NSERROR_OK) {
				return false;
			}

			rect.x0 = x + (z * 3);
			rect.y0 = y + height - z;
			rect.x1 = x + z + z;
			rect.y1 = y + (height / 2);
			res = ctx->plot->line(ctx, plot_style_stroke_wblobc, &rect);
			if (res != NSERROR_OK) {
				return false;
			}
		}
	}
	return true;
}


/**
 * Plot a radio icon.
 *
 * \param  x	     left coordinate
 * \param  y	     top coordinate
 * \param  width     dimensions of radio icon
 * \param  height    dimensions of radio icon
 * \param  selected  the radio icon is selected
 * \param  ctx	     current redraw context
 * \return true if successful, false otherwise
 */
static bool html_redraw_radio(int x, int y, int width, int height,
		bool selected, const struct redraw_context *ctx)
{
	nserror res;

	/* plot background of radio button */
	res = ctx->plot->disc(ctx,
			      plot_style_fill_wbasec,
			      x + width * 0.5,
			      y + height * 0.5,
			      width * 0.5 - 1);
	if (res != NSERROR_OK) {
		return false;
	}

	/* plot dark arc */
	res = ctx->plot->arc(ctx,
			     plot_style_fill_darkwbasec,
			     x + width * 0.5,
			     y + height * 0.5,
			     width * 0.5 - 1,
			     45,
			     225);
	if (res != NSERROR_OK) {
		return false;
	}

	/* plot light arc */
	res = ctx->plot->arc(ctx,
			     plot_style_fill_lightwbasec,
			     x + width * 0.5,
			     y + height * 0.5,
			     width * 0.5 - 1,
			     225,
			     45);
	if (res != NSERROR_OK) {
		return false;
	}

	if (selected) {
		/* plot selection blob */
		res = ctx->plot->disc(ctx,
				      plot_style_fill_wblobc,
				      x + width * 0.5,
				      y + height * 0.5,
				      width * 0.3 - 1);
		if (res != NSERROR_OK) {
			return false;
		}
	}

	return true;
}


/**
 * Plot a file upload input.
 *
 * \param  x	     left coordinate
 * \param  y	     top coordinate
 * \param  width     dimensions of input
 * \param  height    dimensions of input
 * \param  box	     box of input
 * \param  scale     scale for redraw
 * \param  background_colour  current background colour
 * \param  len_ctx   Length conversion context
 * \param  ctx	     current redraw context
 * \return true if successful, false otherwise
 */

static bool html_redraw_file(int x, int y, int width, int height,
		struct box *box, float scale, colour background_colour,
		const nscss_len_ctx *len_ctx,
		const struct redraw_context *ctx)
{
	int text_width;
	const char *text;
	size_t length;
	plot_font_style_t fstyle;
	nserror res;

	font_plot_style_from_css(len_ctx, box->style, &fstyle);
	fstyle.background = background_colour;

	if (box->gadget->value) {
		text = box->gadget->value;
	} else {
		text = messages_get("Form_Drop");
	}
	length = strlen(text);

	res = guit->layout->width(&fstyle, text, length, &text_width);
	if (res != NSERROR_OK) {
		return false;
	}
	text_width *= scale;
	if (width < text_width + 8) {
		x = x + width - text_width - 4;
	} else {
		x = x + 4;
	}

	res = ctx->plot->text(ctx, &fstyle, x, y + height * 0.75, text, length);
	if (res != NSERROR_OK) {
		return false;
	}
	return true;
}


/**
 * Plot background images.
 *
 * The reason for the presence of \a background is the backwards compatibility
 * mess that is backgrounds on &lt;body&gt;. The background will be drawn relative
 * to \a box, using the background information contained within \a background.
 *
 * \param  x	  coordinate of box
 * \param  y	  coordinate of box
 * \param  box	  box to draw background image of
 * \param  scale  scale for redraw
 * \param  clip   current clip rectangle
 * \param  background_colour  current background colour
 * \param  background  box containing background details (usually \a box)
 * \param  len_ctx  Length conversion context
 * \param  ctx      current redraw context
 * \return true if successful, false otherwise
 */

static bool html_redraw_background(int x, int y, struct box *box, float scale,
		const struct rect *clip, colour *background_colour,
		struct box *background,
		const nscss_len_ctx *len_ctx,
		const struct redraw_context *ctx)
{
	bool repeat_x = false;
	bool repeat_y = false;
	bool plot_colour = true;
	bool plot_content;
	bool clip_to_children = false;
	struct box *clip_box = box;
	int ox = x, oy = y;
	int width, height;
	css_fixed hpos = 0, vpos = 0;
	css_unit hunit = CSS_UNIT_PX, vunit = CSS_UNIT_PX;
	struct box *parent;
	struct rect r = *clip;
	css_color bgcol;
	plot_style_t pstyle_fill_bg = {
		.fill_type = PLOT_OP_TYPE_SOLID,
		.fill_colour = *background_colour,
	};
	nserror res;

	if (ctx->background_images == false)
		return true;

	plot_content = (background->background != NULL);

	if (plot_content) {
		if (!box->parent) {
			/* Root element, special case:
			 * background origin calc. is based on margin box */
			x -= box->margin[LEFT] * scale;
			y -= box->margin[TOP] * scale;
			width = box->margin[LEFT] + box->padding[LEFT] +
					box->width + box->padding[RIGHT] +
					box->margin[RIGHT];
			height = box->margin[TOP] + box->padding[TOP] +
					box->height + box->padding[BOTTOM] +
					box->margin[BOTTOM];
		} else {
			width = box->padding[LEFT] + box->width +
					box->padding[RIGHT];
			height = box->padding[TOP] + box->height +
					box->padding[BOTTOM];
		}
		/* handle background-repeat */
		switch (css_computed_background_repeat(background->style)) {
		case CSS_BACKGROUND_REPEAT_REPEAT:
			repeat_x = repeat_y = true;
			/* optimisation: only plot the colour if
			 * bitmap is not opaque */
			plot_colour = !content_get_opaque(background->background);
			break;

		case CSS_BACKGROUND_REPEAT_REPEAT_X:
			repeat_x = true;
			break;

		case CSS_BACKGROUND_REPEAT_REPEAT_Y:
			repeat_y = true;
			break;

		case CSS_BACKGROUND_REPEAT_NO_REPEAT:
			break;

		default:
			break;
		}

		/* handle background-position */
		css_computed_background_position(background->style,
				&hpos, &hunit, &vpos, &vunit);
		if (hunit == CSS_UNIT_PCT) {
			x += (width -
				content_get_width(background->background)) *
				scale * FIXTOFLT(hpos) / 100.;
		} else {
			x += (int) (FIXTOFLT(nscss_len2px(len_ctx, hpos, hunit,
					background->style)) * scale);
		}

		if (vunit == CSS_UNIT_PCT) {
			y += (height -
				content_get_height(background->background)) *
				scale * FIXTOFLT(vpos) / 100.;
		} else {
			y += (int) (FIXTOFLT(nscss_len2px(len_ctx, vpos, vunit,
					background->style)) * scale);
		}
	}

	/* special case for table rows as their background needs
	 * to be clipped to all the cells */
	if (box->type == BOX_TABLE_ROW) {
		css_fixed h = 0, v = 0;
		css_unit hu = CSS_UNIT_PX, vu = CSS_UNIT_PX;

		for (parent = box->parent;
			((parent) && (parent->type != BOX_TABLE));
				parent = parent->parent);
		assert(parent && (parent->style));

		css_computed_border_spacing(parent->style, &h, &hu, &v, &vu);

		clip_to_children = (h > 0) || (v > 0);

		if (clip_to_children)
			clip_box = box->children;
	}

	for (; clip_box; clip_box = clip_box->next) {
		/* clip to child boxes if needed */
		if (clip_to_children) {
			assert(clip_box->type == BOX_TABLE_CELL);

			/* update clip.* to the child cell */
			r.x0 = ox + (clip_box->x * scale);
			r.y0 = oy + (clip_box->y * scale);
			r.x1 = r.x0 + (clip_box->padding[LEFT] +
					clip_box->width +
					clip_box->padding[RIGHT]) * scale;
			r.y1 = r.y0 + (clip_box->padding[TOP] +
					clip_box->height +
					clip_box->padding[BOTTOM]) * scale;

			if (r.x0 < clip->x0) r.x0 = clip->x0;
			if (r.y0 < clip->y0) r.y0 = clip->y0;
			if (r.x1 > clip->x1) r.x1 = clip->x1;
			if (r.y1 > clip->y1) r.y1 = clip->y1;

			css_computed_background_color(clip_box->style, &bgcol);

			/* <td> attributes override <tr> */
			/* if the background content is opaque there
			 * is no need to plot underneath it.
			 */
			if ((r.x0 >= r.x1) ||
			    (r.y0 >= r.y1) ||
			    (nscss_color_is_transparent(bgcol) == false) ||
			    ((clip_box->background != NULL) &&
			     content_get_opaque(clip_box->background)))
				continue;
		}

		/* plot the background colour */
		css_computed_background_color(background->style, &bgcol);

		if (nscss_color_is_transparent(bgcol) == false) {
			*background_colour = nscss_color_to_ns(bgcol);
			pstyle_fill_bg.fill_colour = *background_colour;
			if (plot_colour) {
				res = ctx->plot->rectangle(ctx, &pstyle_fill_bg, &r);
				if (res != NSERROR_OK) {
					return false;
				}
			}
		}
		/* and plot the image */
		if (plot_content) {
			width = content_get_width(background->background);
			height = content_get_height(background->background);

			/* ensure clip area only as large as required */
			if (!repeat_x) {
				if (r.x0 < x)
					r.x0 = x;
				if (r.x1 > x + width * scale)
					r.x1 = x + width * scale;
			}
			if (!repeat_y) {
				if (r.y0 < y)
					r.y0 = y;
				if (r.y1 > y + height * scale)
					r.y1 = y + height * scale;
			}
			/* valid clipping rectangles only */
			if ((r.x0 < r.x1) && (r.y0 < r.y1)) {
				struct content_redraw_data bg_data;

				res = ctx->plot->clip(ctx, &r);
				if (res != NSERROR_OK) {
					return false;
				}

				bg_data.x = x;
				bg_data.y = y;
				bg_data.width = ceilf(width * scale);
				bg_data.height = ceilf(height * scale);
				bg_data.background_colour = *background_colour;
				bg_data.scale = scale;
				bg_data.repeat_x = repeat_x;
				bg_data.repeat_y = repeat_y;

				/* We just continue if redraw fails */
				content_redraw(background->background,
						&bg_data, &r, ctx);
			}
		}

		/* only <tr> rows being clipped to child boxes loop */
		if (!clip_to_children)
			return true;
	}
	return true;
}


/**
 * Plot an inline's background and/or background image.
 *
 * \param  x	  coordinate of box
 * \param  y	  coordinate of box
 * \param  box	  BOX_INLINE which created the background
 * \param  scale  scale for redraw
 * \param  clip	  coordinates of clip rectangle
 * \param  b	  coordinates of border edge rectangle
 * \param  first  true if this is the first rectangle associated with the inline
 * \param  last   true if this is the last rectangle associated with the inline
 * \param  background_colour  updated to current background colour if plotted
 * \param  len_ctx  Length conversion context
 * \param  ctx      current redraw context
 * \return true if successful, false otherwise
 */

static bool html_redraw_inline_background(int x, int y, struct box *box,
		float scale, const struct rect *clip, struct rect b,
		bool first, bool last, colour *background_colour,
		const nscss_len_ctx *len_ctx,
		const struct redraw_context *ctx)
{
	struct rect r = *clip;
	bool repeat_x = false;
	bool repeat_y = false;
	bool plot_colour = true;
	bool plot_content;
	css_fixed hpos = 0, vpos = 0;
	css_unit hunit = CSS_UNIT_PX, vunit = CSS_UNIT_PX;
	css_color bgcol;
	plot_style_t pstyle_fill_bg = {
		.fill_type = PLOT_OP_TYPE_SOLID,
		.fill_colour = *background_colour,
	};
	nserror res;

	plot_content = (box->background != NULL);

	if (html_redraw_printing && nsoption_bool(remove_backgrounds))
		return true;

	if (plot_content) {
		/* handle background-repeat */
		switch (css_computed_background_repeat(box->style)) {
		case CSS_BACKGROUND_REPEAT_REPEAT:
			repeat_x = repeat_y = true;
			/* optimisation: only plot the colour if
			 * bitmap is not opaque
			 */
			plot_colour = !content_get_opaque(box->background);
			break;

		case CSS_BACKGROUND_REPEAT_REPEAT_X:
			repeat_x = true;
			break;

		case CSS_BACKGROUND_REPEAT_REPEAT_Y:
			repeat_y = true;
			break;

		case CSS_BACKGROUND_REPEAT_NO_REPEAT:
			break;

		default:
			break;
		}

		/* handle background-position */
		css_computed_background_position(box->style,
				&hpos, &hunit, &vpos, &vunit);
		if (hunit == CSS_UNIT_PCT) {
			x += (b.x1 - b.x0 -
					content_get_width(box->background) *
					scale) * FIXTOFLT(hpos) / 100.;

			if (!repeat_x && ((hpos < 2 && !first) ||
					(hpos > 98 && !last))){
				plot_content = false;
			}
		} else {
			x += (int) (FIXTOFLT(nscss_len2px(len_ctx, hpos, hunit,
					box->style)) * scale);
		}

		if (vunit == CSS_UNIT_PCT) {
			y += (b.y1 - b.y0 -
					content_get_height(box->background) *
					scale) * FIXTOFLT(vpos) / 100.;
		} else {
			y += (int) (FIXTOFLT(nscss_len2px(len_ctx, vpos, vunit,
					box->style)) * scale);
		}
	}

	/* plot the background colour */
	css_computed_background_color(box->style, &bgcol);

	if (nscss_color_is_transparent(bgcol) == false) {
		*background_colour = nscss_color_to_ns(bgcol);
		pstyle_fill_bg.fill_colour = *background_colour;

		if (plot_colour) {
			res = ctx->plot->rectangle(ctx, &pstyle_fill_bg, &r);
			if (res != NSERROR_OK) {
				return false;
			}
		}
	}
	/* and plot the image */
	if (plot_content) {
		int width = content_get_width(box->background);
		int height = content_get_height(box->background);

		if (!repeat_x) {
			if (r.x0 < x)
				r.x0 = x;
			if (r.x1 > x + width * scale)
				r.x1 = x + width * scale;
		}
		if (!repeat_y) {
			if (r.y0 < y)
				r.y0 = y;
			if (r.y1 > y + height * scale)
				r.y1 = y + height * scale;
		}
		/* valid clipping rectangles only */
		if ((r.x0 < r.x1) && (r.y0 < r.y1)) {
			struct content_redraw_data bg_data;

			res = ctx->plot->clip(ctx, &r);
			if (res != NSERROR_OK) {
				return false;
			}

			bg_data.x = x;
			bg_data.y = y;
			bg_data.width = ceilf(width * scale);
			bg_data.height = ceilf(height * scale);
			bg_data.background_colour = *background_colour;
			bg_data.scale = scale;
			bg_data.repeat_x = repeat_x;
			bg_data.repeat_y = repeat_y;

			/* We just continue if redraw fails */
			content_redraw(box->background, &bg_data, &r, ctx);
		}
	}

	return true;
}


/**
 * Plot text decoration for an inline box.
 *
 * \param  box     box to plot decorations for, of type BOX_INLINE
 * \param  x       x coordinate of parent of box
 * \param  y       y coordinate of parent of box
 * \param  scale   scale for redraw
 * \param  colour  colour for decorations
 * \param  ratio   position of line as a ratio of line height
 * \param  ctx	   current redraw context
 * \return true if successful, false otherwise
 */

static bool
html_redraw_text_decoration_inline(struct box *box,
				   int x, int y,
				   float scale,
				   colour colour,
				   float ratio,
				   const struct redraw_context *ctx)
{
	struct box *c;
	plot_style_t plot_style_box = {
		.stroke_type = PLOT_OP_TYPE_SOLID,
		.stroke_colour = colour,
	};
	nserror res;
	struct rect rect;

	for (c = box->next;
	     c && c != box->inline_end;
	     c = c->next) {
		if (c->type != BOX_TEXT) {
			continue;
		}
		rect.x0 = (x + c->x) * scale;
		rect.y0 = (y + c->y + c->height * ratio) * scale;
		rect.x1 = (x + c->x + c->width) * scale;
		rect.y1 = (y + c->y + c->height * ratio) * scale;
		res = ctx->plot->line(ctx, &plot_style_box, &rect);
		if (res != NSERROR_OK) {
			return false;
		}
	}
	return true;
}


/**
 * Plot text decoration for an non-inline box.
 *
 * \param  box     box to plot decorations for, of type other than BOX_INLINE
 * \param  x       x coordinate of box
 * \param  y       y coordinate of box
 * \param  scale   scale for redraw
 * \param  colour  colour for decorations
 * \param  ratio   position of line as a ratio of line height
 * \param  ctx	   current redraw context
 * \return true if successful, false otherwise
 */

static bool
html_redraw_text_decoration_block(struct box *box,
				  int x, int y,
				  float scale,
				  colour colour,
				  float ratio,
				  const struct redraw_context *ctx)
{
	struct box *c;
	plot_style_t plot_style_box = {
		.stroke_type = PLOT_OP_TYPE_SOLID,
		.stroke_colour = colour,
	};
	nserror res;
	struct rect rect;

	/* draw through text descendants */
	for (c = box->children; c; c = c->next) {
		if (c->type == BOX_TEXT) {
			rect.x0 = (x + c->x) * scale;
			rect.y0 = (y + c->y + c->height * ratio) * scale;
			rect.x1 = (x + c->x + c->width) * scale;
			rect.y1 = (y + c->y + c->height * ratio) * scale;
			res = ctx->plot->line(ctx, &plot_style_box, &rect);
			if (res != NSERROR_OK) {
				return false;
			}
		} else if ((c->type == BOX_INLINE_CONTAINER) || (c->type == BOX_BLOCK)) {
			if (!html_redraw_text_decoration_block(c,
					x + c->x, y + c->y,
					scale, colour, ratio, ctx))
				return false;
		}
	}
	return true;
}


/**
 * Plot text decoration for a box.
 *
 * \param  box       box to plot decorations for
 * \param  x_parent  x coordinate of parent of box
 * \param  y_parent  y coordinate of parent of box
 * \param  scale     scale for redraw
 * \param  background_colour  current background colour
 * \param  ctx	     current redraw context
 * \return true if successful, false otherwise
 */

static bool html_redraw_text_decoration(struct box *box,
		int x_parent, int y_parent, float scale,
		colour background_colour, const struct redraw_context *ctx)
{
	static const enum css_text_decoration_e decoration[] = {
		CSS_TEXT_DECORATION_UNDERLINE, CSS_TEXT_DECORATION_OVERLINE,
		CSS_TEXT_DECORATION_LINE_THROUGH };
	static const float line_ratio[] = { 0.9, 0.1, 0.5 };
	colour fgcol;
	unsigned int i;
	css_color col;

	css_computed_color(box->style, &col);
	fgcol = nscss_color_to_ns(col);

	/* antialias colour for under/overline */
	if (html_redraw_printing == false)
		fgcol = blend_colour(background_colour, fgcol);

	if (box->type == BOX_INLINE) {
		if (!box->inline_end)
			return true;
		for (i = 0; i != NOF_ELEMENTS(decoration); i++)
			if (css_computed_text_decoration(box->style) &
					decoration[i])
				if (!html_redraw_text_decoration_inline(box,
						x_parent, y_parent, scale,
						fgcol, line_ratio[i], ctx))
					return false;
	} else {
		for (i = 0; i != NOF_ELEMENTS(decoration); i++)
			if (css_computed_text_decoration(box->style) &
					decoration[i])
				if (!html_redraw_text_decoration_block(box,
						x_parent + box->x,
						y_parent + box->y,
						scale,
						fgcol, line_ratio[i], ctx))
					return false;
	}

	return true;
}


/**
 * Redraw the text content of a box, possibly partially highlighted
 * because the text has been selected, or matches a search operation.
 *
 * \param html The html content to redraw text within.
 * \param  box      box with text content
 * \param  x        x co-ord of box
 * \param  y        y co-ord of box
 * \param  clip     current clip rectangle
 * \param  scale    current scale setting (1.0 = 100%)
 * \param  current_background_color
 * \param  ctx	    current redraw context
 * \return true iff successful and redraw should proceed
 */

static bool html_redraw_text_box(const html_content *html, struct box *box,
		int x, int y, const struct rect *clip, float scale,
		colour current_background_color,
		const struct redraw_context *ctx)
{
	bool excluded = (box->object != NULL);
	plot_font_style_t fstyle;

	font_plot_style_from_css(&html->len_ctx, box->style, &fstyle);
	fstyle.background = current_background_color;

	if (!text_redraw(box->text,
			 box->length,
			 box->byte_offset,
			 box->space,
			 &fstyle,
			 x, y,
			 clip,
			 box->height,
			 scale,
			 excluded,
			 (struct content *)html,
			 html->sel,
			 ctx))
		return false;

	return true;
}

bool html_redraw_box(const html_content *html, struct box *box,
		int x_parent, int y_parent,
		const struct rect *clip, float scale,
		colour current_background_color,
		const struct redraw_context *ctx);

/**
 * Draw the various children of a box.
 *
 * \param  html	     html content
 * \param  box	     box to draw children of
 * \param  x_parent  coordinate of parent box
 * \param  y_parent  coordinate of parent box
 * \param  clip      clip rectangle
 * \param  scale     scale for redraw
 * \param  current_background_color  background colour under this box
 * \param  ctx	     current redraw context
 * \return true if successful, false otherwise
 */

static bool html_redraw_box_children(const html_content *html, struct box *box,
		int x_parent, int y_parent,
		const struct rect *clip, float scale,
		colour current_background_color,
		const struct redraw_context *ctx)
{
	struct box *c;

	for (c = box->children; c; c = c->next) {

		if (c->type != BOX_FLOAT_LEFT && c->type != BOX_FLOAT_RIGHT)
			if (!html_redraw_box(html, c,
					x_parent + box->x -
					scrollbar_get_offset(box->scroll_x),
					y_parent + box->y -
					scrollbar_get_offset(box->scroll_y),
					clip, scale, current_background_color,
					ctx))
				return false;
	}
	for (c = box->float_children; c; c = c->next_float)
		if (!html_redraw_box(html, c,
				x_parent + box->x -
				scrollbar_get_offset(box->scroll_x),
				y_parent + box->y -
				scrollbar_get_offset(box->scroll_y),
				clip, scale, current_background_color,
				ctx))
			return false;

	return true;
}

/**
 * Recursively draw a box.
 *
 * \param  html	     html content
 * \param  box	     box to draw
 * \param  x_parent  coordinate of parent box
 * \param  y_parent  coordinate of parent box
 * \param  clip      clip rectangle
 * \param  scale     scale for redraw
 * \param  current_background_color  background colour under this box
 * \param  ctx	     current redraw context
 * \return true if successful, false otherwise
 *
 * x, y, clip_[xy][01] are in target coordinates.
 */

bool html_redraw_box(const html_content *html, struct box *box,
		int x_parent, int y_parent,
		const struct rect *clip, const float scale,
		colour current_background_color,
		const struct redraw_context *ctx)
{
	const struct plotter_table *plot = ctx->plot;
	int x, y;
	int width, height;
	int padding_left, padding_top, padding_width, padding_height;
	int border_left, border_top, border_right, border_bottom;
	struct rect r;
	struct rect rect;
	int x_scrolled, y_scrolled;
	struct box *bg_box = NULL;
	css_computed_clip_rect css_rect;
	enum css_overflow_e overflow_x = CSS_OVERFLOW_VISIBLE;
	enum css_overflow_e overflow_y = CSS_OVERFLOW_VISIBLE;
	dom_exception exc;
	dom_html_element_type tag_type;


	if (html_redraw_printing && (box->flags & PRINTED))
		return true;

	if (box->style != NULL) {
		overflow_x = css_computed_overflow_x(box->style);
		overflow_y = css_computed_overflow_y(box->style);
	}

	/* avoid trivial FP maths */
	if (scale == 1.0) {
		x = x_parent + box->x;
		y = y_parent + box->y;
		width = box->width;
		height = box->height;
		padding_left = box->padding[LEFT];
		padding_top = box->padding[TOP];
		padding_width = padding_left + box->width + box->padding[RIGHT];
		padding_height = padding_top + box->height +
				box->padding[BOTTOM];
		border_left = box->border[LEFT].width;
		border_top = box->border[TOP].width;
		border_right = box->border[RIGHT].width;
		border_bottom = box->border[BOTTOM].width;
	} else {
		x = (x_parent + box->x) * scale;
		y = (y_parent + box->y) * scale;
		width = box->width * scale;
		height = box->height * scale;
		/* left and top padding values are normally zero,
		 * so avoid trivial FP maths */
		padding_left = box->padding[LEFT] ? box->padding[LEFT] * scale
				: 0;
		padding_top = box->padding[TOP] ? box->padding[TOP] * scale
				: 0;
		padding_width = (box->padding[LEFT] + box->width +
				box->padding[RIGHT]) * scale;
		padding_height = (box->padding[TOP] + box->height +
				box->padding[BOTTOM]) * scale;
		border_left = box->border[LEFT].width * scale;
		border_top = box->border[TOP].width * scale;
		border_right = box->border[RIGHT].width * scale;
		border_bottom = box->border[BOTTOM].width * scale;
	}

	/* calculate rectangle covering this box and descendants */
	if (box->style && overflow_x != CSS_OVERFLOW_VISIBLE &&
			box->parent != NULL) {
		/* box contents clipped to box size */
		r.x0 = x - border_left;
		r.x1 = x + padding_width + border_right;
	} else {
		/* box contents can hang out of the box; use descendant box */
		if (scale == 1.0) {
			r.x0 = x + box->descendant_x0;
			r.x1 = x + box->descendant_x1 + 1;
		} else {
			r.x0 = x + box->descendant_x0 * scale;
			r.x1 = x + box->descendant_x1 * scale + 1;
		}
		if (!box->parent) {
			/* root element */
			int margin_left, margin_right;
			if (scale == 1.0) {
				margin_left = box->margin[LEFT];
				margin_right = box->margin[RIGHT];
			} else {
				margin_left = box->margin[LEFT] * scale;
				margin_right = box->margin[RIGHT] * scale;
			}
			r.x0 = x - border_left - margin_left < r.x0 ?
					x - border_left - margin_left : r.x0;
			r.x1 = x + padding_width + border_right +
					margin_right > r.x1 ?
					x + padding_width + border_right +
					margin_right : r.x1;
		}
	}

	/* calculate rectangle covering this box and descendants */
	if (box->style && overflow_y != CSS_OVERFLOW_VISIBLE &&
			box->parent != NULL) {
		/* box contents clipped to box size */
		r.y0 = y - border_top;
		r.y1 = y + padding_height + border_bottom;
	} else {
		/* box contents can hang out of the box; use descendant box */
		if (scale == 1.0) {
			r.y0 = y + box->descendant_y0;
			r.y1 = y + box->descendant_y1 + 1;
		} else {
			r.y0 = y + box->descendant_y0 * scale;
			r.y1 = y + box->descendant_y1 * scale + 1;
		}
		if (!box->parent) {
			/* root element */
			int margin_top, margin_bottom;
			if (scale == 1.0) {
				margin_top = box->margin[TOP];
				margin_bottom = box->margin[BOTTOM];
			} else {
				margin_top = box->margin[TOP] * scale;
				margin_bottom = box->margin[BOTTOM] * scale;
			}
			r.y0 = y - border_top - margin_top < r.y0 ?
					y - border_top - margin_top : r.y0;
			r.y1 = y + padding_height + border_bottom +
					margin_bottom > r.y1 ?
					y + padding_height + border_bottom +
					margin_bottom : r.y1;
		}
	}

	/* return if the rectangle is completely outside the clip rectangle */
	if (clip->y1 < r.y0 || r.y1 < clip->y0 ||
			clip->x1 < r.x0 || r.x1 < clip->x0)
		return true;

	/*if the rectangle is under the page bottom but it can fit in a page,
	don't print it now*/
	if (html_redraw_printing) {
		if (r.y1 > html_redraw_printing_border) {
			if (r.y1 - r.y0 <= html_redraw_printing_border &&
					(box->type == BOX_TEXT ||
					box->type == BOX_TABLE_CELL
					|| box->object || box->gadget)) {
				/*remember the highest of all points from the
				not printed elements*/
				if (r.y0 < html_redraw_printing_top_cropped)
					html_redraw_printing_top_cropped = r.y0;
				return true;
			}
		}
		else box->flags |= PRINTED; /*it won't be printed anymore*/
	}

	/* if visibility is hidden render children only */
	if (box->style && css_computed_visibility(box->style) ==
			CSS_VISIBILITY_HIDDEN) {
		if ((ctx->plot->group_start) &&
		    (ctx->plot->group_start(ctx, "hidden box") != NSERROR_OK))
			return false;
		if (!html_redraw_box_children(html, box, x_parent, y_parent,
				&r, scale, current_background_color, ctx))
			return false;
		return ((!ctx->plot->group_end) || (ctx->plot->group_end(ctx) == NSERROR_OK));
	}

	if ((ctx->plot->group_start) &&
	    (ctx->plot->group_start(ctx,"vis box") != NSERROR_OK)) {
		return false;
	}

	if (box->style != NULL &&
			css_computed_position(box->style) ==
					CSS_POSITION_ABSOLUTE &&
			css_computed_clip(box->style, &css_rect) ==
					CSS_CLIP_RECT) {
		/* We have an absolutly positioned box with a clip rect */
		if (css_rect.left_auto == false)
			r.x0 = x - border_left + FIXTOINT(nscss_len2px(
					&html->len_ctx,
					css_rect.left, css_rect.lunit,
					box->style));

		if (css_rect.top_auto == false)
			r.y0 = y - border_top + FIXTOINT(nscss_len2px(
					&html->len_ctx,
					css_rect.top, css_rect.tunit,
					box->style));

		if (css_rect.right_auto == false)
			r.x1 = x - border_left + FIXTOINT(nscss_len2px(
					&html->len_ctx,
					css_rect.right, css_rect.runit,
					box->style));

		if (css_rect.bottom_auto == false)
			r.y1 = y - border_top + FIXTOINT(nscss_len2px(
					&html->len_ctx,
					css_rect.bottom, css_rect.bunit,
					box->style));

		/* find intersection of clip rectangle and box */
		if (r.x0 < clip->x0) r.x0 = clip->x0;
		if (r.y0 < clip->y0) r.y0 = clip->y0;
		if (clip->x1 < r.x1) r.x1 = clip->x1;
		if (clip->y1 < r.y1) r.y1 = clip->y1;
		/* Nothing to do for invalid rectangles */
		if (r.x0 >= r.x1 || r.y0 >= r.y1)
			/* not an error */
			return ((!ctx->plot->group_end) ||
				(ctx->plot->group_end(ctx) == NSERROR_OK));
		/* clip to it */
		if (ctx->plot->clip(ctx, &r) != NSERROR_OK)
			return false;

	} else if (box->type == BOX_BLOCK || box->type == BOX_INLINE_BLOCK ||
			box->type == BOX_TABLE_CELL || box->object) {
		/* find intersection of clip rectangle and box */
		if (r.x0 < clip->x0) r.x0 = clip->x0;
		if (r.y0 < clip->y0) r.y0 = clip->y0;
		if (clip->x1 < r.x1) r.x1 = clip->x1;
		if (clip->y1 < r.y1) r.y1 = clip->y1;
		/* no point trying to draw 0-width/height boxes */
		if (r.x0 == r.x1 || r.y0 == r.y1)
			/* not an error */
			return ((!ctx->plot->group_end) ||
				(ctx->plot->group_end(ctx) == NSERROR_OK));
		/* clip to it */
		if (ctx->plot->clip(ctx, &r) != NSERROR_OK)
			return false;
	} else {
		/* clip box is fine, clip to it */
		r = *clip;
		if (ctx->plot->clip(ctx, &r) != NSERROR_OK)
			return false;
	}

	/* background colour and image for block level content and replaced
	 * inlines */

	bg_box = html_redraw_find_bg_box(box);

	/* bg_box == NULL implies that this box should not have
	* its background rendered. Otherwise filter out linebreaks,
	* optimize away non-differing inlines, only plot background
	* for BOX_TEXT it's in an inline */
	if (bg_box && bg_box->type != BOX_BR &&
			bg_box->type != BOX_TEXT &&
			bg_box->type != BOX_INLINE_END &&
			(bg_box->type != BOX_INLINE || bg_box->object ||
			bg_box->flags & IFRAME || box->flags & REPLACE_DIM ||
			(bg_box->gadget != NULL &&
			(bg_box->gadget->type == GADGET_TEXTAREA ||
			bg_box->gadget->type == GADGET_TEXTBOX ||
			bg_box->gadget->type == GADGET_PASSWORD)))) {
		/* find intersection of clip box and border edge */
		struct rect p;
		p.x0 = x - border_left < r.x0 ? r.x0 : x - border_left;
		p.y0 = y - border_top < r.y0 ? r.y0 : y - border_top;
		p.x1 = x + padding_width + border_right < r.x1 ?
				x + padding_width + border_right : r.x1;
		p.y1 = y + padding_height + border_bottom < r.y1 ?
				y + padding_height + border_bottom : r.y1;
		if (!box->parent) {
			/* Root element, special case:
			 * background covers margins too */
			int m_left, m_top, m_right, m_bottom;
			if (scale == 1.0) {
				m_left = box->margin[LEFT];
				m_top = box->margin[TOP];
				m_right = box->margin[RIGHT];
				m_bottom = box->margin[BOTTOM];
			} else {
				m_left = box->margin[LEFT] * scale;
				m_top = box->margin[TOP] * scale;
				m_right = box->margin[RIGHT] * scale;
				m_bottom = box->margin[BOTTOM] * scale;
			}
			p.x0 = p.x0 - m_left < r.x0 ? r.x0 : p.x0 - m_left;
			p.y0 = p.y0 - m_top < r.y0 ? r.y0 : p.y0 - m_top;
			p.x1 = p.x1 + m_right < r.x1 ? p.x1 + m_right : r.x1;
			p.y1 = p.y1 + m_bottom < r.y1 ? p.y1 + m_bottom : r.y1;
		}
		/* valid clipping rectangles only */
		if ((p.x0 < p.x1) && (p.y0 < p.y1)) {
			/* plot background */
			if (!html_redraw_background(x, y, box, scale, &p,
					&current_background_color, bg_box,
					&html->len_ctx, ctx))
				return false;
			/* restore previous graphics window */
			if (ctx->plot->clip(ctx, &r) != NSERROR_OK)
				return false;
		}
	}

	/* borders for block level content and replaced inlines */
	if (box->style &&
	    box->type != BOX_TEXT &&
	    box->type != BOX_INLINE_END &&
	    (box->type != BOX_INLINE || box->object ||
	     box->flags & IFRAME || box->flags & REPLACE_DIM ||
	     (box->gadget != NULL &&
	      (box->gadget->type == GADGET_TEXTAREA ||
	       box->gadget->type == GADGET_TEXTBOX ||
	       box->gadget->type == GADGET_PASSWORD))) &&
	    (border_top || border_right || border_bottom || border_left)) {
		if (!html_redraw_borders(box, x_parent, y_parent,
				padding_width, padding_height, &r,
				scale, ctx))
			return false;
	}

	/* backgrounds and borders for non-replaced inlines */
	if (box->style && box->type == BOX_INLINE && box->inline_end &&
			(html_redraw_box_has_background(box) ||
			border_top || border_right ||
			border_bottom || border_left)) {
		/* inline backgrounds and borders span other boxes and may
		 * wrap onto separate lines */
		struct box *ib;
		struct rect b; /* border edge rectangle */
		struct rect p; /* clipped rect */
		bool first = true;
		int ib_x;
		int ib_y = y;
		int ib_p_width;
		int ib_b_left, ib_b_right;

		b.x0 = x - border_left;
		b.x1 = x + padding_width + border_right;
		b.y0 = y - border_top;
		b.y1 = y + padding_height + border_bottom;

		p.x0 = b.x0 < r.x0 ? r.x0 : b.x0;
		p.x1 = b.x1 < r.x1 ? b.x1 : r.x1;
		p.y0 = b.y0 < r.y0 ? r.y0 : b.y0;
		p.y1 = b.y1 < r.y1 ? b.y1 : r.y1;
		for (ib = box; ib; ib = ib->next) {
			/* to get extents of rectangle(s) associated with
			 * inline, cycle though all boxes in inline, skipping
			 * over floats */
			if (ib->type == BOX_FLOAT_LEFT ||
					ib->type == BOX_FLOAT_RIGHT)
				continue;
			if (scale == 1.0) {
				ib_x = x_parent + ib->x;
				ib_y = y_parent + ib->y;
				ib_p_width = ib->padding[LEFT] + ib->width +
						ib->padding[RIGHT];
				ib_b_left = ib->border[LEFT].width;
				ib_b_right = ib->border[RIGHT].width;
			} else {
				ib_x = (x_parent + ib->x) * scale;
				ib_y = (y_parent + ib->y) * scale;
				ib_p_width = (ib->padding[LEFT] + ib->width +
						ib->padding[RIGHT]) * scale;
				ib_b_left = ib->border[LEFT].width * scale;
				ib_b_right = ib->border[RIGHT].width * scale;
			}

			if ((ib->flags & NEW_LINE) && ib != box) {
				/* inline element has wrapped, plot background
				 * and borders */
				if (!html_redraw_inline_background(
						x, y, box, scale, &p, b,
						first, false,
						&current_background_color,
						&html->len_ctx, ctx))
					return false;
				/* restore previous graphics window */
				if (ctx->plot->clip(ctx, &r) != NSERROR_OK)
					return false;
				if (!html_redraw_inline_borders(box, b, &r,
						scale, first, false, ctx))
					return false;
				/* reset coords */
				b.x0 = ib_x - ib_b_left;
				b.y0 = ib_y - border_top - padding_top;
				b.y1 = ib_y + padding_height - padding_top +
						border_bottom;

				p.x0 = b.x0 < r.x0 ? r.x0 : b.x0;
				p.y0 = b.y0 < r.y0 ? r.y0 : b.y0;
				p.y1 = b.y1 < r.y1 ? b.y1 : r.y1;

				first = false;
			}

			/* increase width for current box */
			b.x1 = ib_x + ib_p_width + ib_b_right;
			p.x1 = b.x1 < r.x1 ? b.x1 : r.x1;

			if (ib == box->inline_end)
				/* reached end of BOX_INLINE span */
				break;
		}
		/* plot background and borders for last rectangle of
		 * the inline */
		if (!html_redraw_inline_background(x, ib_y, box, scale, &p, b,
				first, true, &current_background_color,
				&html->len_ctx, ctx))
			return false;
		/* restore previous graphics window */
		if (ctx->plot->clip(ctx, &r) != NSERROR_OK)
			return false;
		if (!html_redraw_inline_borders(box, b, &r, scale, first, true,
				ctx))
			return false;

	}

	/* Debug outlines */
	if (html_redraw_debug) {
		int margin_left, margin_right;
		int margin_top, margin_bottom;
		if (scale == 1.0) {
			/* avoid trivial fp maths */
			margin_left = box->margin[LEFT];
			margin_top = box->margin[TOP];
			margin_right = box->margin[RIGHT];
			margin_bottom = box->margin[BOTTOM];
		} else {
			margin_left = box->margin[LEFT] * scale;
			margin_top = box->margin[TOP] * scale;
			margin_right = box->margin[RIGHT] * scale;
			margin_bottom = box->margin[BOTTOM] * scale;
		}
		/* Content edge -- blue */
		rect.x0 = x + padding_left;
		rect.y0 = y + padding_top;
		rect.x1 = x + padding_left + width;
		rect.y1 = y + padding_top + height;
		if (ctx->plot->rectangle(ctx, plot_style_content_edge, &rect) != NSERROR_OK)
			return false;

		/* Padding edge -- red */
		rect.x0 = x;
		rect.y0 = y;
		rect.x1 = x + padding_width;
		rect.y1 = y + padding_height;
		if (ctx->plot->rectangle(ctx, plot_style_padding_edge, &rect) != NSERROR_OK)
			return false;

		/* Margin edge -- yellow */
		rect.x0 = x - border_left - margin_left;
		rect.y0 = y - border_top - margin_top;
		rect.x1 = x + padding_width + border_right + margin_right;
		rect.y1 = y + padding_height + border_bottom + margin_bottom;
		if (ctx->plot->rectangle(ctx, plot_style_margin_edge, &rect) != NSERROR_OK)
			return false;
	}

	/* clip to the padding edge for objects, or boxes with overflow hidden
	 * or scroll, unless it's the root element */
	if (box->parent != NULL) {
		bool need_clip = false;
		if (box->object || box->flags & IFRAME ||
				(overflow_x != CSS_OVERFLOW_VISIBLE &&
				 overflow_y != CSS_OVERFLOW_VISIBLE)) {
			r.x0 = x;
			r.y0 = y;
			r.x1 = x + padding_width;
			r.y1 = y + padding_height;
			if (r.x0 < clip->x0) r.x0 = clip->x0;
			if (r.y0 < clip->y0) r.y0 = clip->y0;
			if (clip->x1 < r.x1) r.x1 = clip->x1;
			if (clip->y1 < r.y1) r.y1 = clip->y1;
			if (r.x1 <= r.x0 || r.y1 <= r.y0) {
				return (!ctx->plot->group_end ||
					(ctx->plot->group_end(ctx) == NSERROR_OK));
			}
			need_clip = true;

		} else if (overflow_x != CSS_OVERFLOW_VISIBLE) {
			r.x0 = x;
			r.y0 = clip->y0;
			r.x1 = x + padding_width;
			r.y1 = clip->y1;
			if (r.x0 < clip->x0) r.x0 = clip->x0;
			if (clip->x1 < r.x1) r.x1 = clip->x1;
			if (r.x1 <= r.x0) {
				return (!ctx->plot->group_end ||
					(ctx->plot->group_end(ctx) == NSERROR_OK));
			}
			need_clip = true;

		} else if (overflow_y != CSS_OVERFLOW_VISIBLE) {
			r.x0 = clip->x0;
			r.y0 = y;
			r.x1 = clip->x1;
			r.y1 = y + padding_height;
			if (r.y0 < clip->y0) r.y0 = clip->y0;
			if (clip->y1 < r.y1) r.y1 = clip->y1;
			if (r.y1 <= r.y0) {
				return (!ctx->plot->group_end ||
					(ctx->plot->group_end(ctx) == NSERROR_OK));
			}
			need_clip = true;
		}

		if (need_clip &&
		    (box->type == BOX_BLOCK ||
		     box->type == BOX_INLINE_BLOCK ||
		     box->type == BOX_TABLE_CELL || box->object)) {
			if (ctx->plot->clip(ctx, &r) != NSERROR_OK)
				return false;
		}
	}

	/* text decoration */
	if ((box->type != BOX_TEXT) &&
	    box->style &&
	    css_computed_text_decoration(box->style) !=	CSS_TEXT_DECORATION_NONE) {
		if (!html_redraw_text_decoration(box, x_parent, y_parent,
				scale, current_background_color, ctx))
			return false;
	}

	if (box->node != NULL) {
		exc = dom_html_element_get_tag_type(box->node, &tag_type);
		if (exc != DOM_NO_ERR) {
			tag_type = DOM_HTML_ELEMENT_TYPE__UNKNOWN;
		}
	} else {
		tag_type = DOM_HTML_ELEMENT_TYPE__UNKNOWN;
	}

	if (box->object && width != 0 && height != 0) {
		struct content_redraw_data obj_data;

		x_scrolled = x - scrollbar_get_offset(box->scroll_x) * scale;
		y_scrolled = y - scrollbar_get_offset(box->scroll_y) * scale;

		obj_data.x = x_scrolled + padding_left;
		obj_data.y = y_scrolled + padding_top;
		obj_data.width = width;
		obj_data.height = height;
		obj_data.background_colour = current_background_color;
		obj_data.scale = scale;
		obj_data.repeat_x = false;
		obj_data.repeat_y = false;

		if (content_get_type(box->object) == CONTENT_HTML) {
			obj_data.x /= scale;
			obj_data.y /= scale;
		}

		if (!content_redraw(box->object, &obj_data, &r, ctx)) {
			/* Show image fail */
			/* Unicode (U+FFFC) 'OBJECT REPLACEMENT CHARACTER' */
			const char *obj = "\xef\xbf\xbc";
			int obj_width;
			int obj_x = x + padding_left;
			nserror res;

			rect.x0 = x + padding_left;
			rect.y0 = y + padding_top;
			rect.x1 = x + padding_left + width - 1;
			rect.y1 = y + padding_top + height - 1;
			res = ctx->plot->rectangle(ctx, plot_style_broken_object, &rect);
			if (res != NSERROR_OK) {
				return false;
			}

			res = guit->layout->width(plot_fstyle_broken_object,
						  obj,
						  sizeof(obj) - 1,
						  &obj_width);
			if (res != NSERROR_OK) {
				obj_x += 1;
			} else {
				obj_x += width / 2 - obj_width / 2;
			}

			if (ctx->plot->text(ctx,
					    plot_fstyle_broken_object,
					    obj_x, y + padding_top + (int)(height * 0.75),
					    obj, sizeof(obj) - 1) != NSERROR_OK)
				return false;
		}
	} else if (tag_type == DOM_HTML_ELEMENT_TYPE_CANVAS &&
		   box->node != NULL &&
		   box->flags & REPLACE_DIM) {
		/* Canvas to draw */
		struct bitmap *bitmap = NULL;
		exc = dom_node_get_user_data(box->node,
					     corestring_dom___ns_key_canvas_node_data,
					     &bitmap);
		if (exc != DOM_NO_ERR) {
			bitmap = NULL;
		}
		if (bitmap != NULL &&
		    ctx->plot->bitmap(ctx, bitmap, x + padding_left, y + padding_top,
				      width, height, current_background_color,
				      BITMAPF_NONE) != NSERROR_OK)
			return false;
	} else if (box->iframe) {
		/* Offset is passed to browser window redraw unscaled */
		browser_window_redraw(box->iframe,
				x + padding_left,
				y + padding_top, &r, ctx);

	} else if (box->gadget && box->gadget->type == GADGET_CHECKBOX) {
		if (!html_redraw_checkbox(x + padding_left, y + padding_top,
				width, height, box->gadget->selected, ctx))
			return false;

	} else if (box->gadget && box->gadget->type == GADGET_RADIO) {
		if (!html_redraw_radio(x + padding_left, y + padding_top,
				width, height, box->gadget->selected, ctx))
			return false;

	} else if (box->gadget && box->gadget->type == GADGET_FILE) {
		if (!html_redraw_file(x + padding_left, y + padding_top,
				width, height, box, scale,
				current_background_color, &html->len_ctx, ctx))
			return false;

	} else if (box->gadget &&
			(box->gadget->type == GADGET_TEXTAREA ||
			box->gadget->type == GADGET_PASSWORD ||
			box->gadget->type == GADGET_TEXTBOX)) {
		textarea_redraw(box->gadget->data.text.ta, x, y,
				current_background_color, scale, &r, ctx);

	} else if (box->text) {
		if (!html_redraw_text_box(html, box, x, y, &r, scale,
				current_background_color, ctx))
			return false;

	} else {
		if (!html_redraw_box_children(html, box, x_parent, y_parent, &r,
				scale, current_background_color, ctx))
			return false;
	}

	if (box->type == BOX_BLOCK || box->type == BOX_INLINE_BLOCK ||
			box->type == BOX_TABLE_CELL || box->type == BOX_INLINE)
		if (ctx->plot->clip(ctx, clip) != NSERROR_OK)
			return false;

	/* list marker */
	if (box->list_marker) {
		if (!html_redraw_box(html, box->list_marker,
				x_parent + box->x -
				scrollbar_get_offset(box->scroll_x),
				y_parent + box->y -
				scrollbar_get_offset(box->scroll_y),
				clip, scale, current_background_color, ctx))
			return false;
	}

	/* scrollbars */
	if (((box->style && box->type != BOX_BR &&
	      box->type != BOX_TABLE && box->type != BOX_INLINE &&
	      (box->gadget == NULL || box->gadget->type != GADGET_TEXTAREA) &&
	      (overflow_x == CSS_OVERFLOW_SCROLL ||
	       overflow_x == CSS_OVERFLOW_AUTO ||
	       overflow_y == CSS_OVERFLOW_SCROLL ||
	       overflow_y == CSS_OVERFLOW_AUTO)) ||
	     (box->object && content_get_type(box->object) ==
	      CONTENT_HTML)) && box->parent != NULL) {
		nserror res;
		bool has_x_scroll = (overflow_x == CSS_OVERFLOW_SCROLL);
		bool has_y_scroll = (overflow_y == CSS_OVERFLOW_SCROLL);

		has_x_scroll |= (overflow_x == CSS_OVERFLOW_AUTO) &&
				box_hscrollbar_present(box);
		has_y_scroll |= (overflow_y == CSS_OVERFLOW_AUTO) &&
				box_vscrollbar_present(box);

		res = box_handle_scrollbars((struct content *)html,
					    box, has_x_scroll, has_y_scroll);
		if (res != NSERROR_OK) {
			NSLOG(netsurf, INFO, "%s", messages_get_errorcode(res));
			return false;
		}

		if (box->scroll_x != NULL)
			scrollbar_redraw(box->scroll_x,
					x_parent + box->x,
					y_parent + box->y + box->padding[TOP] +
					box->height + box->padding[BOTTOM] -
					SCROLLBAR_WIDTH, clip, scale, ctx);
		if (box->scroll_y != NULL)
			scrollbar_redraw(box->scroll_y,
					x_parent + box->x + box->padding[LEFT] +
					box->width + box->padding[RIGHT] -
					SCROLLBAR_WIDTH,
					y_parent + box->y, clip, scale, ctx);
	}

	if (box->type == BOX_BLOCK || box->type == BOX_INLINE_BLOCK ||
	    box->type == BOX_TABLE_CELL || box->type == BOX_INLINE) {
		if (ctx->plot->clip(ctx, clip) != NSERROR_OK)
			return false;
	}

	return ((!plot->group_end) || (ctx->plot->group_end(ctx) == NSERROR_OK));
}

/**
 * Draw a CONTENT_HTML using the current set of plotters (plot).
 *
 * \param  c	 content of type CONTENT_HTML
 * \param  data	 redraw data for this content redraw
 * \param  clip	 current clip region
 * \param  ctx	 current redraw context
 * \return true if successful, false otherwise
 *
 * x, y, clip_[xy][01] are in target coordinates.
 */

bool html_redraw(struct content *c, struct content_redraw_data *data,
		const struct rect *clip, const struct redraw_context *ctx)
{
	html_content *html = (html_content *) c;
	struct box *box;
	bool result = true;
	bool select, select_only;
	plot_style_t pstyle_fill_bg = {
		.fill_type = PLOT_OP_TYPE_SOLID,
		.fill_colour = data->background_colour,
	};

	box = html->layout;
	assert(box);

	/* The select menu needs special treating because, when opened, it
	 * reaches beyond its layout box.
	 */
	select = false;
	select_only = false;
	if (ctx->interactive && html->visible_select_menu != NULL) {
		struct form_control *control = html->visible_select_menu;
		select = true;
		/* check if the redraw rectangle is completely inside of the
		   select menu */
		select_only = form_clip_inside_select_menu(control,
				data->scale, clip);
	}

	if (!select_only) {
		/* clear to background colour */
		result = (ctx->plot->clip(ctx, clip) == NSERROR_OK);

		if (html->background_colour != NS_TRANSPARENT)
			pstyle_fill_bg.fill_colour = html->background_colour;

		result &= (ctx->plot->rectangle(ctx, &pstyle_fill_bg, clip) == NSERROR_OK);

		result &= html_redraw_box(html, box, data->x, data->y, clip,
				data->scale, pstyle_fill_bg.fill_colour, ctx);
	}

	if (select) {
		int menu_x, menu_y;
		box = html->visible_select_menu->box;
		box_coords(box, &menu_x, &menu_y);

		menu_x -= box->border[LEFT].width;
		menu_y += box->height + box->border[BOTTOM].width +
				box->padding[BOTTOM] + box->padding[TOP];
		result &= form_redraw_select_menu(html->visible_select_menu,
				data->x + menu_x, data->y + menu_y,
				data->scale, clip, ctx);
	}

	return result;

}







netsurf-vince/pdf/content/handlers/html/redraw_border.c

/*
 * Copyright 2017 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 *
 * Redrawing CONTENT_HTML borders implementation.
 */

#include <stdbool.h>
#include <stdlib.h>

#include "utils/log.h"
#include "netsurf/plotters.h"
#include "netsurf/css.h"

#include "html/box.h"
#include "html/private.h"


static plot_style_t plot_style_bdr = {
	.stroke_type = PLOT_OP_TYPE_DASH,
};
static plot_style_t plot_style_fillbdr = {
	.fill_type = PLOT_OP_TYPE_SOLID,
};
static plot_style_t plot_style_fillbdr_dark = {
	.fill_type = PLOT_OP_TYPE_SOLID,
};
static plot_style_t plot_style_fillbdr_light = {
	.fill_type = PLOT_OP_TYPE_SOLID,
};
static plot_style_t plot_style_fillbdr_ddark = {
	.fill_type = PLOT_OP_TYPE_SOLID,
};
static plot_style_t plot_style_fillbdr_dlight = {
	.fill_type = PLOT_OP_TYPE_SOLID,
};


static inline nserror
plot_clipped_rectangle(const struct redraw_context *ctx,
		       const plot_style_t *style,
		       const struct rect *clip,
		       struct rect *rect)
{
	nserror res;

	rect->x0 = (clip->x0 > rect->x0) ? clip->x0 : rect->x0;
	rect->y0 = (clip->y0 > rect->y0) ? clip->y0 : rect->y0;
	rect->x1 = (clip->x1 < rect->x1) ? clip->x1 : rect->x1;
	rect->y1 = (clip->y1 < rect->y1) ? clip->y1 : rect->y1;
	if ((rect->x0 < rect->x1) && (rect->y0 < rect->y1)) {
		/* valid clip rectangles only */
		res = ctx->plot->rectangle(ctx, style, rect);
	} else {
		res = NSERROR_OK;
	}
	return res;
}


/**
 * Draw one border.
 *
 * \param side index of border side (TOP, RIGHT, BOTTOM, LEFT)
 * \param p array of precomputed border vertices
 * \param c colour for border
 * \param style border line style
 * \param thickness border thickness
 * \param rectangular whether border is rectangular
 * \param clip cliping area for redrawing border.
 * \param ctx current redraw context
 * \return NSERROR_OK if successful otherwise appropriate error code
 */
static nserror
html_redraw_border_plot(const int side,
			const int *p,
			colour c,
			enum css_border_style_e style,
			int thickness,
			bool rectangular,
			const struct rect *clip,
			const struct redraw_context *ctx)
{
	int z[8]; /* Vertices of border part */
	unsigned int light = side;
	plot_style_t *plot_style_bdr_in;
	plot_style_t *plot_style_bdr_out;
	nserror res = NSERROR_OK;
	struct rect rect;

	if (c == NS_TRANSPARENT) {
		return res;
	}

	plot_style_bdr.stroke_type = PLOT_OP_TYPE_DASH;
	plot_style_bdr.stroke_colour = c;
	plot_style_bdr.stroke_width = (thickness << PLOT_STYLE_RADIX);
	plot_style_fillbdr.fill_colour = c;
	plot_style_fillbdr_dark.fill_colour = darken_colour(c);
	plot_style_fillbdr_light.fill_colour = lighten_colour(c);
	plot_style_fillbdr_ddark.fill_colour = double_darken_colour(c);
	plot_style_fillbdr_dlight.fill_colour = double_lighten_colour(c);

	switch (style) {
	case CSS_BORDER_STYLE_DOTTED:
		plot_style_bdr.stroke_type = PLOT_OP_TYPE_DOT;
		/* fall through */
	case CSS_BORDER_STYLE_DASHED:
		rect.x0 = (p[0] + p[2]) / 2;
		rect.y0 = (p[1] + p[3]) / 2;
		rect.x1 = (p[4] + p[6]) / 2;
		rect.y1 = (p[5] + p[7]) / 2;
		res = ctx->plot->line(ctx, &plot_style_bdr, &rect);
		break;

	case CSS_BORDER_STYLE_SOLID:
		/* fall through to default */
	default:
		if (rectangular || thickness == 1) {

			if (side == TOP || side == RIGHT) {
				rect.x0 = p[2];
				rect.y0 = p[3];
				if ((side == TOP) &&
				    (p[4] - p[6] != 0)) {
					rect.x1 = p[4];
				} else {
					rect.x1 = p[6];
				}
				rect.y1 = p[7];
			} else {
				rect.x0 = p[6];
				rect.y0 = p[7];
				rect.x1 = p[2];
				if ((side == LEFT) &&
				    (p[1] - p[3] != 0)) {
					rect.y1 = p[1];
				} else {
					rect.y1 = p[3];
				}
			}
			res = plot_clipped_rectangle(ctx,
						     &plot_style_fillbdr,
						     clip,
						     &rect);
		} else {
			res = ctx->plot->polygon(ctx, &plot_style_fillbdr, p, 4);
		}
		break;

	case CSS_BORDER_STYLE_DOUBLE:
		z[0] = p[0];
		z[1] = p[1];
		z[2] = (p[0] * 2 + p[2]) / 3;
		z[3] = (p[1] * 2 + p[3]) / 3;
		z[4] = (p[6] * 2 + p[4]) / 3;
		z[5] = (p[7] * 2 + p[5]) / 3;
		z[6] = p[6];
		z[7] = p[7];
		res = ctx->plot->polygon(ctx, &plot_style_fillbdr, z, 4);
		if (res == NSERROR_OK) {
			z[0] = p[2];
			z[1] = p[3];
			z[2] = (p[2] * 2 + p[0]) / 3;
			z[3] = (p[3] * 2 + p[1]) / 3;
			z[4] = (p[4] * 2 + p[6]) / 3;
			z[5] = (p[5] * 2 + p[7]) / 3;
			z[6] = p[4];
			z[7] = p[5];
			res = ctx->plot->polygon(ctx, &plot_style_fillbdr, z, 4);
		}
		break;

	case CSS_BORDER_STYLE_GROOVE:
		light = 3 - light;
		/* fall through */
	case CSS_BORDER_STYLE_RIDGE:
		/* choose correct colours for each part of the border line */
		if (light <= 1) {
			plot_style_bdr_in = &plot_style_fillbdr_dark;
			plot_style_bdr_out = &plot_style_fillbdr_light;
		} else {
			plot_style_bdr_in = &plot_style_fillbdr_light;
			plot_style_bdr_out = &plot_style_fillbdr_dark;
		}

		/* Render border */
		if ((rectangular || thickness == 2) && thickness != 1) {
			/* Border made up from two parts and can be
			 * plotted with rectangles
			 */

			/* First part */
			if (side == TOP || side == RIGHT) {
				rect.x0 = (p[0] + p[2]) / 2;
				rect.y0 = (p[1] + p[3]) / 2;
				rect.x1 = p[6];
				rect.y1 = p[7];
			} else {
				rect.x0 = p[6];
				rect.y0 = p[7];
				rect.x1 = (p[0] + p[2]) / 2;
				rect.y1 = (p[1] + p[3]) / 2;
			}
			res = plot_clipped_rectangle(ctx,
						     plot_style_bdr_in,
						     clip,
						     &rect);
			if (res != NSERROR_OK) {
				return res;
			}

			/* Second part */
			if (side == TOP || side == RIGHT) {
				rect.x0 = p[2];
				rect.y0 = p[3];
				rect.x1 = (p[6] + p[4]) / 2;
				rect.y1 = (p[7] + p[5]) / 2;
			} else {
				rect.x0 = (p[6] + p[4]) / 2;
				rect.y0 = (p[7] + p[5]) / 2;
				rect.x1 = p[2];
				rect.y1 = p[3];
			}
			res = plot_clipped_rectangle(ctx,
						     plot_style_bdr_out,
						     clip,
						     &rect);
		} else if (thickness == 1) {
			/* Border made up from one part which can be
			 * plotted as a rectangle
			 */

			if (side == TOP || side == RIGHT) {
				rect.x0 = p[2];
				rect.y0 = p[3];
				rect.x1 = p[6];
				rect.y1 = p[7];
				rect.x1 = ((side == TOP) && (p[4] - p[6] != 0)) ?
					rect.x1 + p[4] - p[6] : rect.x1;

				res = plot_clipped_rectangle(ctx,
							     plot_style_bdr_in,
							     clip,
							     &rect);
			} else {
				rect.x0 = p[6];
				rect.y0 = p[7];
				rect.x1 = p[2];
				rect.y1 = p[3];
				rect.y1 = ((side == LEFT) && (p[1] - p[3] != 0)) ?
					rect.y1 + p[1] - p[3] : rect.y1;
				res = plot_clipped_rectangle(ctx,
							     plot_style_bdr_out,
							     clip,
							     &rect);
			}
		} else {
			/* Border made up from two parts and can't be
			 * plotted with rectangles
			 */
			z[0] = p[0];
			z[1] = p[1];
			z[2] = (p[0] + p[2]) / 2;
			z[3] = (p[1] + p[3]) / 2;
			z[4] = (p[6] + p[4]) / 2;
			z[5] = (p[7] + p[5]) / 2;
			z[6] = p[6];
			z[7] = p[7];
			res = ctx->plot->polygon(ctx, plot_style_bdr_in, z, 4);
			if (res == NSERROR_OK) {
				z[0] = p[2];
				z[1] = p[3];
				z[6] = p[4];
				z[7] = p[5];
				res = ctx->plot->polygon(ctx,
							 plot_style_bdr_out,
							 z,
							 4);
			}
		}
		break;

	case CSS_BORDER_STYLE_INSET:
		light = (light + 2) % 4;
		/* fall through */
	case CSS_BORDER_STYLE_OUTSET:
		/* choose correct colours for each part of the border line */
		switch (light) {
		case 0:
			plot_style_bdr_in = &plot_style_fillbdr_light;
			plot_style_bdr_out = &plot_style_fillbdr_dlight;
			break;
		case 1:
			plot_style_bdr_in = &plot_style_fillbdr_ddark;
			plot_style_bdr_out = &plot_style_fillbdr_dark;
			break;
		case 2:
			plot_style_bdr_in = &plot_style_fillbdr_dark;
			plot_style_bdr_out = &plot_style_fillbdr_ddark;
			break;
		case 3:
			plot_style_bdr_in = &plot_style_fillbdr_dlight;
			plot_style_bdr_out = &plot_style_fillbdr_light;
			break;
		default:
			plot_style_bdr_in = &plot_style_fillbdr;
			plot_style_bdr_out = &plot_style_fillbdr;
			break;
		}

		/* Render border */
		if ((rectangular || thickness == 2) && thickness != 1) {
			/* Border made up from two parts and can be
			 * plotted with rectangles
			 */

			/* First part */
			if (side == TOP || side == RIGHT) {
				rect.x0 = (p[0] + p[2]) / 2;
				rect.y0 = (p[1] + p[3]) / 2;
				rect.x1 = p[6];
				rect.y1 = p[7];
			} else {
				rect.x0 = p[6];
				rect.y0 = p[7];
				rect.x1 = (p[0] + p[2]) / 2;
				rect.y1 = (p[1] + p[3]) / 2;
			}
			res = plot_clipped_rectangle(ctx,
						     plot_style_bdr_in,
						     clip,
						     &rect);
			if (res != NSERROR_OK) {
				return res;
			}

			/* Second part */
			if (side == TOP || side == RIGHT) {
				rect.x0 = p[2];
				rect.y0 = p[3];
				rect.x1 = (p[6] + p[4]) / 2;
				rect.y1 = (p[7] + p[5]) / 2;
			} else {
				rect.x0 = (p[6] + p[4]) / 2;
				rect.y0 = (p[7] + p[5]) / 2;
				rect.x1 = p[2];
				rect.y1 = p[3];
			}
			res = plot_clipped_rectangle(ctx,
						     plot_style_bdr_out,
						     clip,
						     &rect);
		} else if (thickness == 1) {
			/* Border made up from one part which can be
			 * plotted as a rectangle
			 */

			if (side == TOP || side == RIGHT) {
				rect.x0 = p[2];
				rect.y0 = p[3];
				rect.x1 = p[6];
				rect.y1 = p[7];
				rect.x1 = ((side == TOP) && (p[4] - p[6] != 0)) ?
					rect.x1 + p[4] - p[6] : rect.x1;
				res = plot_clipped_rectangle(ctx,
							     plot_style_bdr_in,
							     clip,
							     &rect);
			} else {
				rect.x0 = p[6];
				rect.y0 = p[7];
				rect.x1 = p[2];
				rect.y1 = p[3];
				rect.y1 = ((side == LEFT) && (p[1] - p[3] != 0)) ?
					rect.y1 + p[1] - p[3] : rect.y1;
				res = plot_clipped_rectangle(ctx,
							     plot_style_bdr_out,
							     clip,
							     &rect);
			}
		} else {
			/* Border made up from two parts and can't be
			 * plotted with rectangles
			 */

			z[0] = p[0];
			z[1] = p[1];
			z[2] = (p[0] + p[2]) / 2;
			z[3] = (p[1] + p[3]) / 2;
			z[4] = (p[6] + p[4]) / 2;
			z[5] = (p[7] + p[5]) / 2;
			z[6] = p[6];
			z[7] = p[7];
			res = ctx->plot->polygon(ctx, plot_style_bdr_in, z, 4);
			if (res != NSERROR_OK) {
				return res;
			}
			z[0] = p[2];
			z[1] = p[3];
			z[6] = p[4];
			z[7] = p[5];
			res = ctx->plot->polygon(ctx, plot_style_bdr_out, z, 4);
		}
		break;
	}

	return res;
}


/**
 * Draw borders for a box.
 *
 * \param box box to draw
 * \param x_parent coordinate of left padding edge of parent of box
 * \param y_parent coordinate of top padding edge of parent of box
 * \param p_width width of padding box
 * \param p_height height of padding box
 * \param clip cliping area for redrawing border.
 * \param scale scale for redraw
 * \param ctx current redraw context
 * \return true if successful, false otherwise
 */
bool
html_redraw_borders(struct box *box,
		    int x_parent,
		    int y_parent,
		    int p_width,
		    int p_height,
		    const struct rect *clip,
		    float scale,
		    const struct redraw_context *ctx)
{
	unsigned int sides[] = { LEFT, RIGHT, TOP, BOTTOM };
	int top = box->border[TOP].width;
	int right = box->border[RIGHT].width;
	int bottom = box->border[BOTTOM].width;
	int left = box->border[LEFT].width;
	int x, y;
	unsigned int i, side;
	int p[8]; /* Box border vertices */
	int z[8]; /* Border vertices */
	bool square_end_1 = false;
	bool square_end_2 = false;
	nserror res;

	x = x_parent + box->x;
	y = y_parent + box->y;

	if (scale != 1.0) {
		top *= scale;
		right *= scale;
		bottom *= scale;
		left *= scale;
		x *= scale;
		y *= scale;
	}

	assert(box->style);

	/* Calculate border vertices
	 *
	 *    A----------------------+
	 *    | \                  / |
	 *    |   B--------------+   |
	 *    |   |              |   |
	 *    |   +--------------C   |
	 *    | /                  \ |
	 *    +----------------------D
	 */
	p[0] = x - left;		p[1] = y - top;			/* A */
	p[2] = x;			p[3] = y;			/* B */
	p[4] = x + p_width;		p[5] = y + p_height;		/* C */
	p[6] = x + p_width + right;	p[7] = y + p_height + bottom;	/* D */

	for (i = 0; i != 4; i++) {
		colour col = 0;
		side = sides[i]; /* plot order */

		if (box->border[side].width == 0 ||
		    nscss_color_is_transparent(box->border[side].c)) {
			continue;
		}

		switch (side) {
		case LEFT:
			square_end_1 = (top == 0);
			square_end_2 = (bottom == 0);

			z[0] = p[0];	z[1] = p[7];
			z[2] = p[2];	z[3] = p[5];
			z[4] = p[2];	z[5] = p[3];
			z[6] = p[0];	z[7] = p[1];

			if (nscss_color_is_transparent(box->border[TOP].c) == false &&
			    box->border[TOP].style != CSS_BORDER_STYLE_DOUBLE) {
				/* make border overhang top corner fully,
				 * if top border is opaque
				 */
				z[5] -= top;
				square_end_1 = true;
			}
			if (nscss_color_is_transparent(box->border[BOTTOM].c) == false &&
			    box->border[BOTTOM].style != CSS_BORDER_STYLE_DOUBLE) {
				/* make border overhang bottom corner fully,
				 * if bottom border is opaque
				 */
				z[3] += bottom;
				square_end_2 = true;
			}

			col = nscss_color_to_ns(box->border[side].c);

			res = html_redraw_border_plot(side,
						      z,
						      col,
						      box->border[side].style,
						      box->border[side].width * scale,
						      square_end_1 && square_end_2,
						      clip,
						      ctx);
			if (res != NSERROR_OK) {
				return false;
			}
			break;

		case RIGHT:
			square_end_1 = (top == 0);
			square_end_2 = (bottom == 0);

			z[0] = p[6];	z[1] = p[1];
			z[2] = p[4];	z[3] = p[3];
			z[4] = p[4];	z[5] = p[5];
			z[6] = p[6];	z[7] = p[7];

			if (nscss_color_is_transparent(box->border[TOP].c) == false &&
			    box->border[TOP].style != CSS_BORDER_STYLE_DOUBLE) {
				/* make border overhang top corner fully,
				 * if top border is opaque
				 */
				z[3] -= top;
				square_end_1 = true;
			}
			if (nscss_color_is_transparent(box->border[BOTTOM].c) == false &&
			    box->border[BOTTOM].style != CSS_BORDER_STYLE_DOUBLE) {
				/* make border overhang bottom corner fully,
				 * if bottom border is opaque
				 */
				z[5] += bottom;
				square_end_2 = true;
			}

			col = nscss_color_to_ns(box->border[side].c);

			res = html_redraw_border_plot(side,
						      z,
						      col,
						      box->border[side].style,
						      box->border[side].width * scale,
						      square_end_1 && square_end_2,
						      clip,
						      ctx);
			if (res != NSERROR_OK) {
				return false;
			}
			break;

		case TOP:
			if (clip->y0 > p[3]) {
				/* clip rectangle is below border; nothing to
				 * plot
				 */
				continue;
			}

			square_end_1 = (left == 0);
			square_end_2 = (right == 0);

			z[0] = p[2];	z[1] = p[3];
			z[2] = p[0];	z[3] = p[1];
			z[4] = p[6];	z[5] = p[1];
			z[6] = p[4];	z[7] = p[3];

			if (box->border[TOP].style == CSS_BORDER_STYLE_SOLID &&
			    box->border[TOP].c == box->border[LEFT].c) {
				/* don't bother overlapping left corner if
				 * it's the same colour anyway
				 */
				z[2] += left;
				square_end_1 = true;
			}
			if (box->border[TOP].style == CSS_BORDER_STYLE_SOLID &&
			    box->border[TOP].c == box->border[RIGHT].c) {
				/* don't bother overlapping right corner if
				 * it's the same colour anyway
				 */
				z[4] -= right;
				square_end_2 = true;
			}

			col = nscss_color_to_ns(box->border[side].c);

			res = html_redraw_border_plot(side,
						      z,
						      col,
						      box->border[side].style,
						      box->border[side].width * scale,
						      square_end_1 && square_end_2,
						      clip,
						      ctx);
			if (res != NSERROR_OK) {
				return false;
			}
			break;

		case BOTTOM:
			if (clip->y1 < p[5]) {
				/* clip rectangle is above border; nothing to
				 * plot
				 */
				continue;
			}

			square_end_1 = (left == 0);
			square_end_2 = (right == 0);

			z[0] = p[4];	z[1] = p[5];
			z[2] = p[6];	z[3] = p[7];
			z[4] = p[0];	z[5] = p[7];
			z[6] = p[2];	z[7] = p[5];

			if (box->border[BOTTOM].style == CSS_BORDER_STYLE_SOLID &&
			    box->border[BOTTOM].c == box->border[LEFT].c) {
				/* don't bother overlapping left corner if
				 * it's the same colour anyway
				 */
				z[4] += left;
				square_end_1 = true;
			}
			if (box->border[BOTTOM].style == CSS_BORDER_STYLE_SOLID &&
			    box->border[BOTTOM].c == box->border[RIGHT].c) {
				/* don't bother overlapping right corner if
				 * it's the same colour anyway
				 */
				z[2] -= right;
				square_end_2 = true;
			}

			col = nscss_color_to_ns(box->border[side].c);

			res = html_redraw_border_plot(side,
						      z,
						      col,
						      box->border[side].style,
						      box->border[side].width * scale,
						      square_end_1 && square_end_2,
						      clip,
						      ctx);
			if (res != NSERROR_OK) {
				return false;
			}
			break;

		default:
			assert(side == TOP || side == BOTTOM ||
			       side == LEFT || side == RIGHT);
			break;
		}
	}

	return true;
}


/**
 * Draw an inline's borders.
 *
 * \param box BOX_INLINE which created the border
 * \param b coordinates of border edge rectangle
 * \param clip cliping area for redrawing border.
 * \param scale scale for redraw
 * \param first true if this is the first rectangle associated with the inline
 * \param last true if this is the last rectangle associated with the inline
 * \param ctx current redraw context
 * \return true if successful, false otherwise
 */
bool
html_redraw_inline_borders(struct box *box,
			   struct rect b,
			   const struct rect *clip,
			   float scale,
			   bool first,
			   bool last,
			   const struct redraw_context *ctx)
{
	int top = box->border[TOP].width;
	int right = box->border[RIGHT].width;
	int bottom = box->border[BOTTOM].width;
	int left = box->border[LEFT].width;
	colour col;
	int p[8]; /* Box border vertices */
	int z[8]; /* Border vertices */
	bool square_end_1;
	bool square_end_2;
	nserror res;

	if (scale != 1.0) {
		top *= scale;
		right *= scale;
		bottom *= scale;
		left *= scale;
	}

	/* Calculate border vertices
	 *
	 *    A----------------------+
	 *    | \                  / |
	 *    |   B--------------+   |
	 *    |   |              |   |
	 *    |   +--------------C   |
	 *    | /                  \ |
	 *    +----------------------D
	 */
	p[0] = b.x0;				p[1] = b.y0;		/* A */
	p[2] = first ? b.x0 + left : b.x0;	p[3] = b.y0 + top;	/* B */
	p[4] = last ? b.x1 - right : b.x1;	p[5] = b.y1 - bottom;	/* C */
	p[6] = b.x1;				p[7] = b.y1;		/* D */

	assert(box->style);

	/* Left */
	square_end_1 = (top == 0);
	square_end_2 = (bottom == 0);
	if (left != 0 &&
	    first &&
	    nscss_color_is_transparent(box->border[LEFT].c) == false) {
		col = nscss_color_to_ns(box->border[LEFT].c);

		z[0] = p[0];	z[1] = p[7];
		z[2] = p[2];	z[3] = p[5];
		z[4] = p[2];	z[5] = p[3];
		z[6] = p[0];	z[7] = p[1];

		if (nscss_color_is_transparent(box->border[TOP].c) == false &&
		    box->border[TOP].style != CSS_BORDER_STYLE_DOUBLE) {
			/* make border overhang top corner fully,
			 * if top border is opaque
			 */
			z[5] -= top;
			square_end_1 = true;
		}

		if (nscss_color_is_transparent(box->border[BOTTOM].c) == false &&
		    box->border[BOTTOM].style != CSS_BORDER_STYLE_DOUBLE) {
			/* make border overhang bottom corner fully,
			 * if bottom border is opaque
			 */
			z[3] += bottom;
			square_end_2 = true;
		}

		res = html_redraw_border_plot(LEFT,
					      z,
					      col,
					      box->border[LEFT].style,
					      left,
					      square_end_1 && square_end_2,
					      clip,
					      ctx);
		if (res != NSERROR_OK) {
			return false;
		}
	}

	/* Right */
	square_end_1 = (top == 0);
	square_end_2 = (bottom == 0);
	if (right != 0 &&
	    last &&
	    nscss_color_is_transparent(box->border[RIGHT].c) == false) {
		col = nscss_color_to_ns(box->border[RIGHT].c);

		z[0] = p[6];	z[1] = p[1];
		z[2] = p[4];	z[3] = p[3];
		z[4] = p[4];	z[5] = p[5];
		z[6] = p[6];	z[7] = p[7];

		if (nscss_color_is_transparent(box->border[TOP].c) == false &&
		    box->border[TOP].style != CSS_BORDER_STYLE_DOUBLE) {
			/* make border overhang top corner fully,
			 * if top border is opaque
			 */
			z[3] -= top;
			square_end_1 = true;
		}

		if (nscss_color_is_transparent(box->border[BOTTOM].c) == false &&
		    box->border[BOTTOM].style != CSS_BORDER_STYLE_DOUBLE) {
			/* make border overhang bottom corner fully,
			 * if bottom border is opaque
			 */
			z[5] += bottom;
			square_end_2 = true;
		}

		res = html_redraw_border_plot(RIGHT,
					      z,
					      col,
					      box->border[RIGHT].style,
					      right,
					      square_end_1 && square_end_2,
					      clip,
					      ctx);
		if (res != NSERROR_OK) {
			return false;
		}
	}

	/* Top */
	square_end_1 = (left == 0);
	square_end_2 = (right == 0);
	if (top != 0 &&
	    nscss_color_is_transparent(box->border[TOP].c) == false) {
		col = nscss_color_to_ns(box->border[TOP].c);

		z[0] = p[2];	z[1] = p[3];
		z[2] = p[0];	z[3] = p[1];
		z[4] = p[6];	z[5] = p[1];
		z[6] = p[4];	z[7] = p[3];

		if (first &&
		    box->border[TOP].style == CSS_BORDER_STYLE_SOLID &&
		    box->border[TOP].c == box->border[LEFT].c) {
			/* don't bother overlapping left corner if
			 * it's the same colour anyway
			 */
			z[2] += left;
			square_end_1 = true;
		}

		if (last &&
		    box->border[TOP].style == CSS_BORDER_STYLE_SOLID &&
		    box->border[TOP].c == box->border[RIGHT].c) {
			/* don't bother overlapping right corner if
			 * it's the same colour anyway
			 */
			z[4] -= right;
			square_end_2 = true;
		}

		res = html_redraw_border_plot(TOP,
					      z,
					      col,
					      box->border[TOP].style,
					      top,
					      square_end_1 && square_end_2,
					      clip,
					      ctx);
		if (res != NSERROR_OK) {
			return false;
		}
	}

	/* Bottom */
	square_end_1 = (left == 0);
	square_end_2 = (right == 0);
	if (bottom != 0 &&
	    nscss_color_is_transparent(box->border[BOTTOM].c) == false) {
		col = nscss_color_to_ns(box->border[BOTTOM].c);

		z[0] = p[4];	z[1] = p[5];
		z[2] = p[6];	z[3] = p[7];
		z[4] = p[0];	z[5] = p[7];
		z[6] = p[2];	z[7] = p[5];

		if (first &&
		    box->border[BOTTOM].style == CSS_BORDER_STYLE_SOLID &&
		    box->border[BOTTOM].c == box->border[LEFT].c) {
			/* don't bother overlapping left corner if
			 * it's the same colour anyway
			 */
			z[4] += left;
			square_end_1 = true;
		}

		if (last &&
		    box->border[BOTTOM].style == CSS_BORDER_STYLE_SOLID &&
		    box->border[BOTTOM].c == box->border[RIGHT].c) {
			/* don't bother overlapping right corner if
			 * it's the same colour anyway
			 */
			z[2] -= right;
			square_end_2 = true;
		}

		res = html_redraw_border_plot(BOTTOM,
					      z,
					      col,
					      box->border[BOTTOM].style,
					      bottom,
					      square_end_1 && square_end_2,
					      clip,
					      ctx);
		if (res != NSERROR_OK) {
			return false;
		}
	}

	return true;
}







netsurf-vince/pdf/content/handlers/html/script.c

/*
 * Copyright 2012 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * implementation of content handling for text/html scripts.
 */

#include <assert.h>
#include <ctype.h>
#include <stdint.h>
#include <stdbool.h>
#include <string.h>
#include <strings.h>
#include <stdlib.h>

#include "utils/config.h"
#include "utils/corestrings.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "netsurf/content.h"
#include "javascript/js.h"
#include "content/content_protected.h"
#include "content/content_factory.h"
#include "content/fetch.h"
#include "content/hlcache.h"

#include "html/html.h"
#include "html/private.h"

typedef bool (script_handler_t)(struct jsthread *jsthread, const uint8_t *data, size_t size, const char *name);


static script_handler_t *select_script_handler(content_type ctype)
{
	if (ctype == CONTENT_JS) {
		return js_exec;
	}
	return NULL;
}


/* exported internal interface documented in html/html_internal.h */
nserror html_script_exec(html_content *c, bool allow_defer)
{
	unsigned int i;
	struct html_script *s;
	script_handler_t *script_handler;
	bool have_run_something = false;

	if (c->jsthread == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	for (i = 0, s = c->scripts; i != c->scripts_count; i++, s++) {
		if (s->already_started) {
			continue;
		}

		if ((s->type == HTML_SCRIPT_ASYNC) ||
		    (allow_defer && (s->type == HTML_SCRIPT_DEFER))) {
			/* ensure script content is present */
			if (s->data.handle == NULL)
				continue;

			/* ensure script content fetch status is not an error */
			if (content_get_status(s->data.handle) ==
					CONTENT_STATUS_ERROR)
				continue;

			/* ensure script handler for content type */
			script_handler = select_script_handler(
					content_get_type(s->data.handle));
			if (script_handler == NULL)
				continue; /* unsupported type */

			if (content_get_status(s->data.handle) ==
					CONTENT_STATUS_DONE) {
				/* external script is now available */
				const uint8_t *data;
				size_t size;
				data = content_get_source_data(
						s->data.handle, &size );
				script_handler(c->jsthread, data, size,
					       nsurl_access(hlcache_handle_get_url(s->data.handle)));
				have_run_something = true;
				/* We have to re-acquire this here since the
				 * c->scripts array may have been reallocated
				 * as a result of executing this script.
				 */
				s = &(c->scripts[i]);

				s->already_started = true;

			}
		}
	}

	if (have_run_something) {
		return html_proceed_to_done(c);
	}

	return NSERROR_OK;
}

/* create new html script entry */
static struct html_script *
html_process_new_script(html_content *c,
			dom_string *mimetype,
			enum html_script_type type)
{
	struct html_script *nscript;
	/* add space for new script entry */
	nscript = realloc(c->scripts,
			  sizeof(struct html_script) * (c->scripts_count + 1));
	if (nscript == NULL) {
		return NULL;
	}

	c->scripts = nscript;

	/* increment script entry count */
	nscript = &c->scripts[c->scripts_count];
	c->scripts_count++;

	nscript->already_started = false;
	nscript->parser_inserted = false;
	nscript->force_async = true;
	nscript->ready_exec = false;
	nscript->async = false;
	nscript->defer = false;

	nscript->type = type;

	nscript->mimetype = dom_string_ref(mimetype); /* reference mimetype */

	return nscript;
}

/**
 * Callback for asyncronous scripts
 */
static nserror
convert_script_async_cb(hlcache_handle *script,
			  const hlcache_event *event,
			  void *pw)
{
	html_content *parent = pw;
	unsigned int i;
	struct html_script *s;

	/* Find script */
	for (i = 0, s = parent->scripts; i != parent->scripts_count; i++, s++) {
		if (s->type == HTML_SCRIPT_ASYNC && s->data.handle == script)
			break;
	}

	assert(i != parent->scripts_count);

	switch (event->type) {
	case CONTENT_MSG_LOADING:
		break;

	case CONTENT_MSG_READY:
		break;

	case CONTENT_MSG_DONE:
		NSLOG(netsurf, INFO, "script %d done '%s'", i,
		      nsurl_access(hlcache_handle_get_url(script)));
		parent->base.active--;
		NSLOG(netsurf, INFO, "%d fetches active", parent->base.active);

		break;

	case CONTENT_MSG_ERROR:
		NSLOG(netsurf, INFO, "script %s failed: %s",
		      nsurl_access(hlcache_handle_get_url(script)),
		      event->data.errordata.errormsg);

		hlcache_handle_release(script);
		s->data.handle = NULL;
		parent->base.active--;
		NSLOG(netsurf, INFO, "%d fetches active", parent->base.active);

		break;

	default:
		break;
	}

	/* if there are no active fetches remaining begin post parse
	 * conversion
	 */
	if (html_can_begin_conversion(parent)) {
		html_begin_conversion(parent);
	}

	/* if we have already started converting though, then we can handle the
	 * scripts as they come in.
	 */
	else if (parent->conversion_begun) {
		return html_script_exec(parent, false);
	}

	return NSERROR_OK;
}

/**
 * Callback for defer scripts
 */
static nserror
convert_script_defer_cb(hlcache_handle *script,
			  const hlcache_event *event,
			  void *pw)
{
	html_content *parent = pw;
	unsigned int i;
	struct html_script *s;

	/* Find script */
	for (i = 0, s = parent->scripts; i != parent->scripts_count; i++, s++) {
		if (s->type == HTML_SCRIPT_DEFER && s->data.handle == script)
			break;
	}

	assert(i != parent->scripts_count);

	switch (event->type) {

	case CONTENT_MSG_DONE:
		NSLOG(netsurf, INFO, "script %d done '%s'", i,
		      nsurl_access(hlcache_handle_get_url(script)));
		parent->base.active--;
		NSLOG(netsurf, INFO, "%d fetches active", parent->base.active);

		break;

	case CONTENT_MSG_ERROR:
		NSLOG(netsurf, INFO, "script %s failed: %s",
		      nsurl_access(hlcache_handle_get_url(script)),
		      event->data.errordata.errormsg);

		hlcache_handle_release(script);
		s->data.handle = NULL;
		parent->base.active--;
		NSLOG(netsurf, INFO, "%d fetches active", parent->base.active);

		break;

	default:
		break;
	}

	/* if there are no active fetches remaining begin post parse
	 * conversion
	 */
	if (html_can_begin_conversion(parent)) {
		html_begin_conversion(parent);
	}

	return NSERROR_OK;
}

/**
 * Callback for syncronous scripts
 */
static nserror
convert_script_sync_cb(hlcache_handle *script,
			  const hlcache_event *event,
			  void *pw)
{
	html_content *parent = pw;
	unsigned int i;
	struct html_script *s;
	script_handler_t *script_handler;
	dom_hubbub_error err;
	unsigned int active_sync_scripts = 0;

	/* Count sync scripts which have yet to complete (other than us) */
	for (i = 0, s = parent->scripts; i != parent->scripts_count; i++, s++) {
		if (s->type == HTML_SCRIPT_SYNC &&
		    s->data.handle != script && s->already_started == false) {
			active_sync_scripts++;
		}
	}

	/* Find script */
	for (i = 0, s = parent->scripts; i != parent->scripts_count; i++, s++) {
		if (s->type == HTML_SCRIPT_SYNC && s->data.handle == script)
			break;
	}

	assert(i != parent->scripts_count);

	switch (event->type) {
	case CONTENT_MSG_DONE:
		NSLOG(netsurf, INFO, "script %d done '%s'", i,
		      nsurl_access(hlcache_handle_get_url(script)));
		parent->base.active--;
		NSLOG(netsurf, INFO, "%d fetches active", parent->base.active);

		s->already_started = true;

		/* attempt to execute script */
		script_handler = select_script_handler(content_get_type(s->data.handle));
		if (script_handler != NULL && parent->jsthread != NULL) {
			/* script has a handler */
			const uint8_t *data;
			size_t size;
			data = content_get_source_data(s->data.handle, &size );
			script_handler(parent->jsthread, data, size,
				       nsurl_access(hlcache_handle_get_url(s->data.handle)));
		}

		/* continue parse */
		if (parent->parser != NULL && active_sync_scripts == 0) {
			err = dom_hubbub_parser_pause(parent->parser, false);
			if (err != DOM_HUBBUB_OK) {
				NSLOG(netsurf, INFO, "unpause returned 0x%x", err);
			}
		}

		break;

	case CONTENT_MSG_ERROR:
		NSLOG(netsurf, INFO, "script %s failed: %s",
		      nsurl_access(hlcache_handle_get_url(script)),
		      event->data.errordata.errormsg);

		hlcache_handle_release(script);
		s->data.handle = NULL;
		parent->base.active--;

		NSLOG(netsurf, INFO, "%d fetches active", parent->base.active);

		s->already_started = true;

		/* continue parse */
		if (parent->parser != NULL && active_sync_scripts == 0) {
			err = dom_hubbub_parser_pause(parent->parser, false);
			if (err != DOM_HUBBUB_OK) {
				NSLOG(netsurf, INFO, "unpause returned 0x%x", err);
			}
		}

		break;

	default:
		break;
	}

	/* if there are no active fetches remaining begin post parse
	 * conversion
	 */
	if (html_can_begin_conversion(parent)) {
		html_begin_conversion(parent);
	}

	return NSERROR_OK;
}

/**
 * process a script with a src tag
 */
static dom_hubbub_error
exec_src_script(html_content *c,
		dom_node *node,
		dom_string *mimetype,
		dom_string *src)
{
	nserror ns_error;
	nsurl *joined;
	hlcache_child_context child;
	struct html_script *nscript;
	bool async;
	bool defer;
	enum html_script_type script_type;
	hlcache_handle_callback script_cb;
	dom_hubbub_error ret = DOM_HUBBUB_OK;
	dom_exception exc; /* returned by libdom functions */

	/* src url */
	ns_error = nsurl_join(c->base_url, dom_string_data(src), &joined);
	if (ns_error != NSERROR_OK) {
		content_broadcast_error(&c->base, NSERROR_NOMEM, NULL);
		return DOM_HUBBUB_NOMEM;
	}

	NSLOG(netsurf, INFO, "script %i '%s'", c->scripts_count,
	      nsurl_access(joined));

	/* there are three ways to process the script tag at this point:
	 *
	 * Syncronously  pause the parent parse and continue after
	 *                 the script has downloaded and executed. (default)
	 * Async         Start the script downloading and execute it when it
	 *                 becomes available.
	 * Defered       Start the script downloading and execute it when
	 *                 the page has completed parsing, may be set along
	 *                 with async where it is ignored.
	 */

	/* we interpret the presence of the async and defer attribute
	 * as true and ignore its value, technically only the empty
	 * value or the attribute name itself are valid. However
	 * various browsers interpret this in various ways the most
	 * compatible approach is to be liberal and accept any
	 * value. Note setting the values to "false" still makes them true!
	 */
	exc = dom_element_has_attribute(node, corestring_dom_async, &async);
	if (exc != DOM_NO_ERR) {
		return DOM_HUBBUB_OK; /* dom error */
	}

	if (c->parse_completed) {
		/* After parse completed, all scripts are essentially async */
		async = true;
		defer = false;
	}

	if (async) {
		/* asyncronous script */
		script_type = HTML_SCRIPT_ASYNC;
		script_cb = convert_script_async_cb;

	} else {
		exc = dom_element_has_attribute(node,
						corestring_dom_defer, &defer);
		if (exc != DOM_NO_ERR) {
			return DOM_HUBBUB_OK; /* dom error */
		}

		if (defer) {
			/* defered script */
			script_type = HTML_SCRIPT_DEFER;
			script_cb = convert_script_defer_cb;
		} else {
			/* syncronous script */
			script_type = HTML_SCRIPT_SYNC;
			script_cb = convert_script_sync_cb;
		}
	}

	nscript = html_process_new_script(c, mimetype, script_type);
	if (nscript == NULL) {
		nsurl_unref(joined);
		content_broadcast_error(&c->base, NSERROR_NOMEM, NULL);
		return DOM_HUBBUB_NOMEM;
	}

	/* set up child fetch encoding and quirks */
	child.charset = c->encoding;
	child.quirks = c->base.quirks;

	ns_error = hlcache_handle_retrieve(joined,
					   0,
					   content_get_url(&c->base),
					   NULL,
					   script_cb,
					   c,
					   &child,
					   CONTENT_SCRIPT,
					   &nscript->data.handle);


	nsurl_unref(joined);

	if (ns_error != NSERROR_OK) {
		/* @todo Deal with fetch error better. currently assume
		 * fetch never became active
		 */
		/* mark duff script fetch as already started */
		nscript->already_started = true;
		NSLOG(netsurf, INFO, "Fetch failed with error %d", ns_error);
	} else {
		/* update base content active fetch count */
		c->base.active++;
		NSLOG(netsurf, INFO, "%d fetches active", c->base.active);

		switch (script_type) {
		case HTML_SCRIPT_SYNC:
			ret =  DOM_HUBBUB_HUBBUB_ERR | HUBBUB_PAUSED;

		case HTML_SCRIPT_ASYNC:
			break;

		case HTML_SCRIPT_DEFER:
			break;

		default:
			assert(0);
		}
	}

	return ret;
}

static dom_hubbub_error
exec_inline_script(html_content *c, dom_node *node, dom_string *mimetype)
{
	dom_string *script;
	dom_exception exc; /* returned by libdom functions */
	struct lwc_string_s *lwcmimetype;
	script_handler_t *script_handler;
	struct html_script *nscript;

	/* does not appear to be a src so script is inline content */
	exc = dom_node_get_text_content(node, &script);
	if ((exc != DOM_NO_ERR) || (script == NULL)) {
		return DOM_HUBBUB_OK; /* no contents, skip */
	}

	nscript = html_process_new_script(c, mimetype, HTML_SCRIPT_INLINE);
	if (nscript == NULL) {
		dom_string_unref(script);

		content_broadcast_error(&c->base, NSERROR_NOMEM, NULL);
		return DOM_HUBBUB_NOMEM;

	}

	nscript->data.string = script;
	nscript->already_started = true;

	/* ensure script handler for content type */
	exc = dom_string_intern(mimetype, &lwcmimetype);
	if (exc != DOM_NO_ERR) {
		return DOM_HUBBUB_DOM;
	}

	script_handler = select_script_handler(content_factory_type_from_mime_type(lwcmimetype));
	lwc_string_unref(lwcmimetype);

	if (script_handler != NULL) {
		script_handler(c->jsthread,
			       (const uint8_t *)dom_string_data(script),
			       dom_string_byte_length(script),
			       "?inline script?");
	}
	return DOM_HUBBUB_OK;
}


/**
 * process script node parser callback
 *
 *
 */
dom_hubbub_error
html_process_script(void *ctx, dom_node *node)
{
	html_content *c = (html_content *)ctx;
	dom_exception exc; /* returned by libdom functions */
	dom_string *src, *mimetype;
	dom_hubbub_error err = DOM_HUBBUB_OK;

	/* ensure javascript context is available */
	/* We should only ever be here if scripting was enabled for this
	 * content so it's correct to make a javascript context if there
	 * isn't one already. */
	if (c->jsthread == NULL) {
		union content_msg_data msg_data;

		msg_data.jsthread = &c->jsthread;
		content_broadcast(&c->base, CONTENT_MSG_GETTHREAD, &msg_data);
		NSLOG(netsurf, INFO, "javascript context %p ", c->jsthread);
		if (c->jsthread == NULL) {
			/* no context and it could not be created, abort */
			return DOM_HUBBUB_OK;
		}
	}

	NSLOG(netsurf, INFO, "content %p parser %p node %p", c, c->parser,
	      node);

	exc = dom_element_get_attribute(node, corestring_dom_type, &mimetype);
	if (exc != DOM_NO_ERR || mimetype == NULL) {
		mimetype = dom_string_ref(corestring_dom_text_javascript);
	}

	exc = dom_element_get_attribute(node, corestring_dom_src, &src);
	if (exc != DOM_NO_ERR || src == NULL) {
		err = exec_inline_script(c, node, mimetype);
	} else {
		err = exec_src_script(c, node, mimetype, src);
		dom_string_unref(src);
	}

	dom_string_unref(mimetype);

	return err;
}

/* exported internal interface documented in html/html_internal.h */
bool html_saw_insecure_scripts(html_content *htmlc)
{
	struct html_script *s;
	unsigned int i;

	for (i = 0, s = htmlc->scripts; i != htmlc->scripts_count; i++, s++) {
		if (s->type == HTML_SCRIPT_INLINE) {
			/* Inline scripts are no less secure than their
			 * containing HTML content
			 */
			continue;
		}
		if (s->data.handle == NULL) {
			/* We've not begun loading this? */
			continue;
		}
		if (content_saw_insecure_objects(s->data.handle)) {
			return true;
		}
	}

	return false;
}

/* exported internal interface documented in html/html_internal.h */
nserror html_script_free(html_content *html)
{
	unsigned int i;

	for (i = 0; i != html->scripts_count; i++) {
		if (html->scripts[i].mimetype != NULL) {
			dom_string_unref(html->scripts[i].mimetype);
		}

		switch (html->scripts[i].type) {
		case HTML_SCRIPT_INLINE:
			if (html->scripts[i].data.string != NULL) {
				dom_string_unref(html->scripts[i].data.string);
			}
			break;
		case HTML_SCRIPT_SYNC:
			/* fallthrough */
		case HTML_SCRIPT_ASYNC:
			/* fallthrough */
		case HTML_SCRIPT_DEFER:
			if (html->scripts[i].data.handle != NULL) {
				hlcache_handle_release(html->scripts[i].data.handle);
			}
			break;
		}
	}
	free(html->scripts);

	return NSERROR_OK;
}
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/*
 * Copyright 2005 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2005 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * implementation of HTML table processing and layout.
 */

#include <assert.h>
#include <dom/dom.h>

#include "utils/log.h"
#include "utils/talloc.h"
#include "css/utils.h"

#include "html/box.h"
#include "html/table.h"

/* Define to enable verbose table debug */
#undef TABLE_DEBUG

/**
 * Container for border values during table border calculations
 */
struct border {
	enum css_border_style_e style;	/**< border-style */
	enum css_border_color_e color;	/**< border-color type */
	css_color c;			/**< border-color value */
	css_fixed width;		/**< border-width length */
	css_unit unit;			/**< border-width units */
};


/**
 * Determine if a border style is more eyecatching than another
 *
 * \param len_ctx  Length conversion context
 * \param a        Reference border style
 * \param a_src    Source of \a a
 * \param b        Candidate border style
 * \param b_src    Source of \a b
 * \return True if \a b is more eyecatching than \a a
 */
static bool
table_border_is_more_eyecatching(const nscss_len_ctx *len_ctx,
				 const struct border *a,
				 box_type a_src,
				 const struct border *b,
				 box_type b_src)
{
	css_fixed awidth, bwidth;
	int impact = 0;

	/* See CSS 2.1 $17.6.2.1 */

	/* 1 + 2 -- hidden beats everything, none beats nothing */
	if (a->style == CSS_BORDER_STYLE_HIDDEN ||
	    b->style == CSS_BORDER_STYLE_NONE)
		return false;

	if (b->style == CSS_BORDER_STYLE_HIDDEN ||
	    a->style == CSS_BORDER_STYLE_NONE)
		return true;

	/* 3a -- wider borders beat narrow ones */
	/* The widths must be absolute, which will be the case
	 * if they've come from a computed style. */
	assert(a->unit != CSS_UNIT_EM && a->unit != CSS_UNIT_EX);
	assert(b->unit != CSS_UNIT_EM && b->unit != CSS_UNIT_EX);
	awidth = nscss_len2px(len_ctx, a->width, a->unit, NULL);
	bwidth = nscss_len2px(len_ctx, b->width, b->unit, NULL);

	if (awidth < bwidth)
		return true;
	else if (bwidth < awidth)
		return false;

	/* 3b -- sort by style */
	switch (a->style) {
	case CSS_BORDER_STYLE_DOUBLE: impact++; /* Fall through */
	case CSS_BORDER_STYLE_SOLID:  impact++; /* Fall through */
	case CSS_BORDER_STYLE_DASHED: impact++; /* Fall through */
	case CSS_BORDER_STYLE_DOTTED: impact++; /* Fall through */
	case CSS_BORDER_STYLE_RIDGE:  impact++; /* Fall through */
	case CSS_BORDER_STYLE_OUTSET: impact++; /* Fall through */
	case CSS_BORDER_STYLE_GROOVE: impact++; /* Fall through */
	case CSS_BORDER_STYLE_INSET:  impact++; /* Fall through */
	default:
		break;
	}

	switch (b->style) {
	case CSS_BORDER_STYLE_DOUBLE: impact--; /* Fall through */
	case CSS_BORDER_STYLE_SOLID:  impact--; /* Fall through */
	case CSS_BORDER_STYLE_DASHED: impact--; /* Fall through */
	case CSS_BORDER_STYLE_DOTTED: impact--; /* Fall through */
	case CSS_BORDER_STYLE_RIDGE:  impact--; /* Fall through */
	case CSS_BORDER_STYLE_OUTSET: impact--; /* Fall through */
	case CSS_BORDER_STYLE_GROOVE: impact--; /* Fall through */
	case CSS_BORDER_STYLE_INSET:  impact--; /* Fall through */
	default:
		break;
	}

	if (impact < 0)
		return true;
	else if (impact > 0)
		return false;

	/* 4a -- sort by origin */
	impact = 0;

	/** \todo COL/COL_GROUP */
	switch (a_src) {
	case BOX_TABLE_CELL:       impact++; /* Fall through */
	case BOX_TABLE_ROW:        impact++; /* Fall through */
	case BOX_TABLE_ROW_GROUP:  impact++; /* Fall through */
	case BOX_TABLE:            impact++; /* Fall through */
	default:
		break;
	}

	/** \todo COL/COL_GROUP */
	switch (b_src) {
	case BOX_TABLE_CELL:       impact--; /* Fall through */
	case BOX_TABLE_ROW:        impact--; /* Fall through */
	case BOX_TABLE_ROW_GROUP:  impact--; /* Fall through */
	case BOX_TABLE:            impact--; /* Fall through */
	default:
		break;
	}

	if (impact < 0)
		return true;
	else if (impact > 0)
		return false;

	/* 4b -- furthest left (if direction: ltr) and towards top wins */
	/** \todo Currently assumes b satisifies this */
	return true;
}


/**
 * Process a table
 *
 * \param len_ctx  Length conversion context
 * \param table    Table to process
 * \param a        Current border style for cell
 * \param a_src    Source of \a a
 *
 * \post \a a will be updated with most eyecatching style
 * \post \a a_src will be updated also
 */
static void
table_cell_top_process_table(const nscss_len_ctx *len_ctx,
			     struct box *table,
			     struct border *a,
			     box_type *a_src)
{
	struct border b;
	box_type b_src;

	/* Top border of table */
	b.style = css_computed_border_top_style(table->style);
	b.color = css_computed_border_top_color(table->style, &b.c);
	css_computed_border_top_width(table->style, &b.width, &b.unit);
	b.width = nscss_len2px(len_ctx, b.width, b.unit, table->style);
	b.unit = CSS_UNIT_PX;
	b_src = BOX_TABLE;

	if (table_border_is_more_eyecatching(len_ctx, a, *a_src, &b, b_src)) {
		*a = b;
		*a_src = b_src;
	}
}


/**
 * Process a row
 *
 * \param len_ctx  Length conversion context
 * \param cell     Cell being considered
 * \param row      Row to process
 * \param a        Current border style for cell
 * \param a_src    Source of \a a
 * \return true if row has cells, false otherwise
 *
 * \post \a a will be updated with most eyecatching style
 * \post \a a_src will be updated also
 */
static bool
table_cell_top_process_row(const nscss_len_ctx *len_ctx,
			   struct box *cell,
			   struct box *row,
			   struct border *a,
			   box_type *a_src)
{
	struct border b;
	box_type b_src;

	/* Bottom border of row */
	b.style = css_computed_border_bottom_style(row->style);
	b.color = css_computed_border_bottom_color(row->style, &b.c);
	css_computed_border_bottom_width(row->style, &b.width, &b.unit);
	b.width = nscss_len2px(len_ctx, b.width, b.unit, row->style);
	b.unit = CSS_UNIT_PX;
	b_src = BOX_TABLE_ROW;

	if (table_border_is_more_eyecatching(len_ctx, a, *a_src, &b, b_src)) {
		*a = b;
		*a_src = b_src;
	}

	if (row->children == NULL) {
		/* Row is empty, so consider its top border */
		b.style = css_computed_border_top_style(row->style);
		b.color = css_computed_border_top_color(row->style, &b.c);
		css_computed_border_top_width(row->style, &b.width, &b.unit);
		b.width = nscss_len2px(len_ctx, b.width, b.unit, row->style);
		b.unit = CSS_UNIT_PX;
		b_src = BOX_TABLE_ROW;

		if (table_border_is_more_eyecatching(len_ctx,
						     a, *a_src, &b, b_src)) {
			*a = b;
			*a_src = b_src;
		}

		return false;
	} else {
		/* Process cells that are directly above the cell being
		 * considered. They may not be in this row, but in one of the
		 * rows above it in the case where rowspan > 1. */
		struct box *c;
		bool processed = false;

		while (processed == false) {
			for (c = row->children; c != NULL; c = c->next) {
				/* Ignore cells to the left */
				if (c->start_column + c->columns - 1 <
				    cell->start_column)
					continue;
				/* Ignore cells to the right */
				if (c->start_column > cell->start_column +
				    cell->columns - 1)
					continue;

				/* Flag that we've processed a cell */
				processed = true;

				/* Consider bottom border */
				b.style = css_computed_border_bottom_style(
							c->style);
				b.color = css_computed_border_bottom_color(
							c->style, &b.c);
				css_computed_border_bottom_width(c->style,
							&b.width, &b.unit);
				b.width = nscss_len2px(len_ctx,
						       b.width,
						       b.unit,
						       c->style);
				b.unit = CSS_UNIT_PX;
				b_src = BOX_TABLE_CELL;

				if (table_border_is_more_eyecatching(len_ctx,
								     a,
								     *a_src,
								     &b,
								     b_src)) {
					*a = b;
					*a_src = b_src;
				}
			}

			if (processed == false) {
				/* There must be a preceding row */
				assert(row->prev != NULL);

				row = row->prev;
			}
		}
	}

	return true;
}


/**
 * Process a group
 *
 * \param len_ctx  Length conversion context
 * \param cell     Cell being considered
 * \param group    Group to process
 * \param a        Current border style for cell
 * \param a_src    Source of \a a
 * \return true if group has non-empty rows, false otherwise
 *
 * \post \a a will be updated with most eyecatching style
 * \post \a a_src will be updated also
 */
static bool
table_cell_top_process_group(const nscss_len_ctx *len_ctx,
			     struct box *cell,
			     struct box *group,
			     struct border *a,
			     box_type *a_src)
{
	struct border b;
	box_type b_src;

	/* Bottom border of group */
	b.style = css_computed_border_bottom_style(group->style);
	b.color = css_computed_border_bottom_color(group->style, &b.c);
	css_computed_border_bottom_width(group->style, &b.width, &b.unit);
	b.width = nscss_len2px(len_ctx, b.width, b.unit, group->style);
	b.unit = CSS_UNIT_PX;
	b_src = BOX_TABLE_ROW_GROUP;

	if (table_border_is_more_eyecatching(len_ctx, a, *a_src, &b, b_src)) {
		*a = b;
		*a_src = b_src;
	}

	if (group->last != NULL) {
		/* Process rows in group, starting with last */
		struct box *row = group->last;

		while (table_cell_top_process_row(len_ctx, cell, row,
						  a, a_src) == false) {
			if (row->prev == NULL) {
				return false;
			} else {
				row = row->prev;
			}
		}
	} else {
		/* Group is empty, so consider its top border */
		b.style = css_computed_border_top_style(group->style);
		b.color = css_computed_border_top_color(group->style, &b.c);
		css_computed_border_top_width(group->style, &b.width, &b.unit);
		b.width = nscss_len2px(len_ctx, b.width, b.unit, group->style);
		b.unit = CSS_UNIT_PX;
		b_src = BOX_TABLE_ROW_GROUP;

		if (table_border_is_more_eyecatching(len_ctx,
						     a, *a_src, &b, b_src)) {
			*a = b;
			*a_src = b_src;
		}

		return false;
	}

	return true;
}


/**
 * Calculate used values of border-left-{style,color,width}
 *
 * \param len_ctx  Length conversion context
 * \param cell     Table cell to consider
 */
static void
table_used_left_border_for_cell(const nscss_len_ctx *len_ctx, struct box *cell)
{
	struct border a, b;
	box_type a_src, b_src;

	/** \todo Need column and column_group, too */

	/* Initialise to computed left border for cell */
	a.style = css_computed_border_left_style(cell->style);
	a.color = css_computed_border_left_color(cell->style, &a.c);
	css_computed_border_left_width(cell->style, &a.width, &a.unit);
	a.width = nscss_len2px(len_ctx, a.width, a.unit, cell->style);
	a.unit = CSS_UNIT_PX;
	a_src = BOX_TABLE_CELL;

	if (cell->prev != NULL || cell->start_column != 0) {
		/* Cell to the left -- consider its right border */
		struct box *prev = NULL;

		if (cell->prev == NULL) {
			struct box *row;

			/* Spanned from a previous row in current row group */
			for (row = cell->parent; row != NULL; row = row->prev) {
				for (prev = row->children; prev != NULL;
				     prev = prev->next) {
					if (prev->start_column +
					    prev->columns ==
					    cell->start_column)
						break;
				}

				if (prev != NULL)
					break;
			}

			assert(prev != NULL);
		} else {
			prev = cell->prev;
		}

		b.style = css_computed_border_right_style(prev->style);
		b.color = css_computed_border_right_color(prev->style, &b.c);
		css_computed_border_right_width(prev->style, &b.width, &b.unit);
		b.width = nscss_len2px(len_ctx, b.width, b.unit, prev->style);
		b.unit = CSS_UNIT_PX;
		b_src = BOX_TABLE_CELL;

		if (table_border_is_more_eyecatching(len_ctx,
						     &a, a_src, &b, b_src)) {
			a = b;
			a_src = b_src;
		}
	} else {
		/* First cell in row, so consider rows and row group */
		struct box *row = cell->parent;
		struct box *group = row->parent;
		struct box *table = group->parent;
		unsigned int rows = cell->rows;

		while (rows-- > 0 && row != NULL) {
			/* Spanned rows -- consider their left border */
			b.style = css_computed_border_left_style(row->style);
			b.color = css_computed_border_left_color(
								 row->style, &b.c);
			css_computed_border_left_width(
						       row->style, &b.width, &b.unit);
			b.width = nscss_len2px(len_ctx,
					       b.width, b.unit, row->style);
			b.unit = CSS_UNIT_PX;
			b_src = BOX_TABLE_ROW;

			if (table_border_is_more_eyecatching(len_ctx,
							     &a, a_src, &b, b_src)) {
				a = b;
				a_src = b_src;
			}

			row = row->next;
		}

		/** \todo can cells span row groups? */

		/* Row group -- consider its left border */
		b.style = css_computed_border_left_style(group->style);
		b.color = css_computed_border_left_color(group->style, &b.c);
		css_computed_border_left_width(group->style, &b.width, &b.unit);
		b.width = nscss_len2px(len_ctx, b.width, b.unit, group->style);
		b.unit = CSS_UNIT_PX;
		b_src = BOX_TABLE_ROW_GROUP;

		if (table_border_is_more_eyecatching(len_ctx,
						     &a, a_src, &b, b_src)) {
			a = b;
			a_src = b_src;
		}

		/* The table itself -- consider its left border */
		b.style = css_computed_border_left_style(table->style);
		b.color = css_computed_border_left_color(table->style, &b.c);
		css_computed_border_left_width(table->style, &b.width, &b.unit);
		b.width = nscss_len2px(len_ctx, b.width, b.unit, table->style);
		b.unit = CSS_UNIT_PX;
		b_src = BOX_TABLE;

		if (table_border_is_more_eyecatching(len_ctx,
						     &a, a_src, &b, b_src)) {
			a = b;
			a_src = b_src;
		}
	}

	/* a now contains the used left border for the cell */
	cell->border[LEFT].style = a.style;
	cell->border[LEFT].c = a.c;
	cell->border[LEFT].width = FIXTOINT(nscss_len2px(len_ctx,
							 a.width,
							 a.unit,
							 cell->style));
}


/**
 * Calculate used values of border-top-{style,color,width}
 *
 * \param len_ctx  Length conversion context
 * \param cell     Table cell to consider
 */
static void
table_used_top_border_for_cell(const nscss_len_ctx *len_ctx, struct box *cell)
{
	struct border a, b;
	box_type a_src, b_src;
	struct box *row = cell->parent;
	bool process_group = false;

	/* Initialise to computed top border for cell */
	a.style = css_computed_border_top_style(cell->style);
	css_computed_border_top_color(cell->style, &a.c);
	css_computed_border_top_width(cell->style, &a.width, &a.unit);
	a.width = nscss_len2px(len_ctx, a.width, a.unit, cell->style);
	a.unit = CSS_UNIT_PX;
	a_src = BOX_TABLE_CELL;

	/* Top border of row */
	b.style = css_computed_border_top_style(row->style);
	css_computed_border_top_color(row->style, &b.c);
	css_computed_border_top_width(row->style, &b.width, &b.unit);
	b.width = nscss_len2px(len_ctx, b.width, b.unit, row->style);
	b.unit = CSS_UNIT_PX;
	b_src = BOX_TABLE_ROW;

	if (table_border_is_more_eyecatching(len_ctx, &a, a_src, &b, b_src)) {
		a = b;
		a_src = b_src;
	}

	if (row->prev != NULL) {
		/* Consider row(s) above */
		while (table_cell_top_process_row(len_ctx, cell, row->prev,
						  &a, &a_src) == false) {
			if (row->prev->prev == NULL) {
				/* Consider row group */
				process_group = true;
				break;
			} else {
				row = row->prev;
			}
		}
	} else {
		process_group = true;
	}

	if (process_group) {
		struct box *group = row->parent;

		/* Top border of row group */
		b.style = css_computed_border_top_style(group->style);
		b.color = css_computed_border_top_color(group->style, &b.c);
		css_computed_border_top_width(group->style, &b.width, &b.unit);
		b.width = nscss_len2px(len_ctx, b.width, b.unit, group->style);
		b.unit = CSS_UNIT_PX;
		b_src = BOX_TABLE_ROW_GROUP;

		if (table_border_is_more_eyecatching(len_ctx,
						     &a, a_src, &b, b_src)) {
			a = b;
			a_src = b_src;
		}

		if (group->prev == NULL) {
			/* Top border of table */
			table_cell_top_process_table(len_ctx,
						     group->parent, &a, &a_src);
		} else {
			/* Process previous group(s) */
			while (table_cell_top_process_group(len_ctx,
							    cell, group->prev,
							    &a, &a_src) == false) {
				if (group->prev->prev == NULL) {
					/* Top border of table */
					table_cell_top_process_table(len_ctx,
								     group->parent,
								     &a, &a_src);
					break;
				} else {
					group = group->prev;
				}
			}
		}
	}

	/* a now contains the used top border for the cell */
	cell->border[TOP].style = a.style;
	cell->border[TOP].c = a.c;
	cell->border[TOP].width = FIXTOINT(nscss_len2px(len_ctx,
							a.width,
							a.unit,
							cell->style));
}

/**
 * Calculate used values of border-right-{style,color,width}
 *
 * \param len_ctx  Length conversion context
 * \param cell     Table cell to consider
 */
static void
table_used_right_border_for_cell(const nscss_len_ctx *len_ctx, struct box *cell)
{
	struct border a, b;
	box_type a_src, b_src;

	/** \todo Need column and column_group, too */

	/* Initialise to computed right border for cell */
	a.style = css_computed_border_right_style(cell->style);
	css_computed_border_right_color(cell->style, &a.c);
	css_computed_border_right_width(cell->style, &a.width, &a.unit);
	a.width = nscss_len2px(len_ctx, a.width, a.unit, cell->style);
	a.unit = CSS_UNIT_PX;
	a_src = BOX_TABLE_CELL;

	if (cell->next != NULL || cell->start_column + cell->columns !=
	    cell->parent->parent->parent->columns) {
		/* Cell is not at right edge of table -- no right border */
		a.style = CSS_BORDER_STYLE_NONE;
		a.width = 0;
		a.unit = CSS_UNIT_PX;
	} else {
		/* Last cell in row, so consider rows and row group */
		struct box *row = cell->parent;
		struct box *group = row->parent;
		struct box *table = group->parent;
		unsigned int rows = cell->rows;

		while (rows-- > 0 && row != NULL) {
			/* Spanned rows -- consider their right border */
			b.style = css_computed_border_right_style(row->style);
			b.color = css_computed_border_right_color(row->style,
								  &b.c);
			css_computed_border_right_width(row->style,
							&b.width,
							&b.unit);
			b.width = nscss_len2px(len_ctx,
					       b.width,
					       b.unit,
					       row->style);
			b.unit = CSS_UNIT_PX;
			b_src = BOX_TABLE_ROW;

			if (table_border_is_more_eyecatching(len_ctx,
							     &a, a_src,
							     &b, b_src)) {
				a = b;
				a_src = b_src;
			}

			row = row->next;
		}

		/** \todo can cells span row groups? */

		/* Row group -- consider its right border */
		b.style = css_computed_border_right_style(group->style);
		b.color = css_computed_border_right_color(group->style, &b.c);
		css_computed_border_right_width(group->style,
						&b.width, &b.unit);
		b.width = nscss_len2px(len_ctx, b.width, b.unit, group->style);
		b.unit = CSS_UNIT_PX;
		b_src = BOX_TABLE_ROW_GROUP;

		if (table_border_is_more_eyecatching(len_ctx,
						     &a, a_src, &b, b_src)) {
			a = b;
			a_src = b_src;
		}

		/* The table itself -- consider its right border */
		b.style = css_computed_border_right_style(table->style);
		b.color = css_computed_border_right_color(table->style, &b.c);
		css_computed_border_right_width(table->style,
						&b.width, &b.unit);
		b.width = nscss_len2px(len_ctx, b.width, b.unit, table->style);
		b.unit = CSS_UNIT_PX;
		b_src = BOX_TABLE;

		if (table_border_is_more_eyecatching(len_ctx,
						     &a, a_src,
						     &b, b_src)) {
			a = b;
			a_src = b_src;
		}
	}

	/* a now contains the used right border for the cell */
	cell->border[RIGHT].style = a.style;
	cell->border[RIGHT].c = a.c;
	cell->border[RIGHT].width = FIXTOINT(nscss_len2px(len_ctx,
							  a.width,
							  a.unit,
							  cell->style));
}


/**
 * Calculate used values of border-bottom-{style,color,width}
 *
 * \param len_ctx  Length conversion context
 * \param cell     Table cell to consider
 */
static void
table_used_bottom_border_for_cell(const nscss_len_ctx *len_ctx,
				  struct box *cell)
{
	struct border a, b;
	box_type a_src, b_src;
	struct box *row = cell->parent;
	unsigned int rows = cell->rows;

	/* Initialise to computed bottom border for cell */
	a.style = css_computed_border_bottom_style(cell->style);
	css_computed_border_bottom_color(cell->style, &a.c);
	css_computed_border_bottom_width(cell->style, &a.width, &a.unit);
	a.width = nscss_len2px(len_ctx, a.width, a.unit, cell->style);
	a.unit = CSS_UNIT_PX;
	a_src = BOX_TABLE_CELL;

	while (rows-- > 0 && row != NULL)
		row = row->next;

	/** \todo Can cells span row groups? */

	if (row != NULL) {
		/* Cell is not at bottom edge of table -- no bottom border */
		a.style = CSS_BORDER_STYLE_NONE;
		a.width = 0;
		a.unit = CSS_UNIT_PX;
	} else {
		/* Cell at bottom of table, so consider row and row group */
		struct box *row = cell->parent;
		struct box *group = row->parent;
		struct box *table = group->parent;

		/* Bottom border of row */
		b.style = css_computed_border_bottom_style(row->style);
		b.color = css_computed_border_bottom_color(row->style, &b.c);
		css_computed_border_bottom_width(row->style, &b.width, &b.unit);
		b.width = nscss_len2px(len_ctx, b.width, b.unit, row->style);
		b.unit = CSS_UNIT_PX;
		b_src = BOX_TABLE_ROW;

		if (table_border_is_more_eyecatching(len_ctx,
						     &a, a_src, &b, b_src)) {
			a = b;
			a_src = b_src;
		}

		/* Row group -- consider its bottom border */
		b.style = css_computed_border_bottom_style(group->style);
		b.color = css_computed_border_bottom_color(group->style, &b.c);
		css_computed_border_bottom_width(group->style,
						 &b.width, &b.unit);
		b.width = nscss_len2px(len_ctx, b.width, b.unit, group->style);
		b.unit = CSS_UNIT_PX;
		b_src = BOX_TABLE_ROW_GROUP;

		if (table_border_is_more_eyecatching(len_ctx,
						     &a, a_src, &b, b_src)) {
			a = b;
			a_src = b_src;
		}

		/* The table itself -- consider its bottom border */
		b.style = css_computed_border_bottom_style(table->style);
		b.color = css_computed_border_bottom_color(table->style, &b.c);
		css_computed_border_bottom_width(table->style,
						 &b.width, &b.unit);
		b.width = nscss_len2px(len_ctx, b.width, b.unit, table->style);
		b.unit = CSS_UNIT_PX;
		b_src = BOX_TABLE;

		if (table_border_is_more_eyecatching(len_ctx,
						     &a, a_src, &b, b_src)) {
			a = b;
		}
	}

	/* a now contains the used bottom border for the cell */
	cell->border[BOTTOM].style = a.style;
	cell->border[BOTTOM].c = a.c;
	cell->border[BOTTOM].width = FIXTOINT(nscss_len2px(len_ctx,
							   a.width, a.unit, cell->style));
}


/* exported interface documented in html/table.h */
bool
table_calculate_column_types(const nscss_len_ctx *len_ctx, struct box *table)
{
	unsigned int i, j;
	struct column *col;
	struct box *row_group, *row, *cell;

	if (table->col)
		/* table->col already constructed, for example frameset table */
		return true;

	table->col = col = talloc_array(table, struct column, table->columns);
	if (!col)
		return false;

	for (i = 0; i != table->columns; i++) {
		col[i].type = COLUMN_WIDTH_UNKNOWN;
		col[i].width = 0;
		col[i].positioned = true;
	}

	/* 1st pass: cells with colspan 1 only */
	for (row_group = table->children; row_group; row_group =row_group->next)
		for (row = row_group->children; row; row = row->next)
			for (cell = row->children; cell; cell = cell->next) {
				enum css_width_e type;
				css_fixed value = 0;
				css_unit unit = CSS_UNIT_PX;

				assert(cell->type == BOX_TABLE_CELL);
				assert(cell->style);

				if (cell->columns != 1)
					continue;
				i = cell->start_column;

				if (css_computed_position(cell->style) !=
				    CSS_POSITION_ABSOLUTE &&
				    css_computed_position(cell->style) !=
				    CSS_POSITION_FIXED) {
					col[i].positioned = false;
				}

				type = css_computed_width(cell->style, &value, &unit);

				/* fixed width takes priority over any other width type */
				if (col[i].type != COLUMN_WIDTH_FIXED &&
				    type == CSS_WIDTH_SET && unit != CSS_UNIT_PCT) {
					col[i].type = COLUMN_WIDTH_FIXED;
					col[i].width = FIXTOINT(nscss_len2px(len_ctx,
									     value, unit, cell->style));
					if (col[i].width < 0)
						col[i].width = 0;
					continue;
				}

				if (col[i].type != COLUMN_WIDTH_UNKNOWN)
					continue;

				if (type == CSS_WIDTH_SET && unit == CSS_UNIT_PCT) {
					col[i].type = COLUMN_WIDTH_PERCENT;
					col[i].width = FIXTOINT(value);
					if (col[i].width < 0)
						col[i].width = 0;
				} else if (type == CSS_WIDTH_AUTO) {
					col[i].type = COLUMN_WIDTH_AUTO;
				}
			}

	/* 2nd pass: cells which span multiple columns */
	for (row_group = table->children; row_group; row_group =row_group->next)
		for (row = row_group->children; row; row = row->next)
			for (cell = row->children; cell; cell = cell->next) {
				unsigned int fixed_columns = 0,
					percent_columns = 0,
					auto_columns = 0,
					unknown_columns = 0;
				int fixed_width = 0, percent_width = 0;
				enum css_width_e type;
				css_fixed value = 0;
				css_unit unit = CSS_UNIT_PX;

				if (cell->columns == 1)
					continue;
				i = cell->start_column;

				for (j = i; j < i + cell->columns; j++) {
					col[j].positioned = false;
				}

				/* count column types in spanned cells */
				for (j = 0; j != cell->columns; j++) {
					if (col[i + j].type == COLUMN_WIDTH_FIXED) {
						fixed_width += col[i + j].width;
						fixed_columns++;
					} else if (col[i + j].type == COLUMN_WIDTH_PERCENT) {
						percent_width += col[i + j].width;
						percent_columns++;
					} else if (col[i + j].type == COLUMN_WIDTH_AUTO) {
						auto_columns++;
					} else {
						unknown_columns++;
					}
				}

				if (!unknown_columns)
					continue;

				type = css_computed_width(cell->style, &value, &unit);

				/* if cell is fixed width, and all spanned columns are fixed
				 * or unknown width, split extra width among unknown columns */
				if (type == CSS_WIDTH_SET && unit != CSS_UNIT_PCT &&
				    fixed_columns + unknown_columns ==
				    cell->columns) {
					int width = (FIXTOFLT(nscss_len2px(len_ctx, value, unit,
									   cell->style)) -	fixed_width) /
						unknown_columns;
					if (width < 0)
						width = 0;
					for (j = 0; j != cell->columns; j++) {
						if (col[i + j].type == COLUMN_WIDTH_UNKNOWN) {
							col[i + j].type = COLUMN_WIDTH_FIXED;
							col[i + j].width = width;
						}
					}
				}

				/* as above for percentage width */
				if (type == CSS_WIDTH_SET && unit == CSS_UNIT_PCT &&
				    percent_columns + unknown_columns ==
				    cell->columns) {
					int width = (FIXTOFLT(value) -
						     percent_width) / unknown_columns;
					if (width < 0)
						width = 0;
					for (j = 0; j != cell->columns; j++) {
						if (col[i + j].type == COLUMN_WIDTH_UNKNOWN) {
							col[i + j].type = COLUMN_WIDTH_PERCENT;
							col[i + j].width = width;
						}
					}
				}
			}

	/* use AUTO if no width type was specified */
	for (i = 0; i != table->columns; i++) {
		if (col[i].type == COLUMN_WIDTH_UNKNOWN)
			col[i].type = COLUMN_WIDTH_AUTO;
	}

#ifdef TABLE_DEBUG
	for (i = 0; i != table->columns; i++)
		NSLOG(netsurf, INFO,
		      "table %p, column %u: type %s, width %i",
		      table,
		      i,
		      ((const char *[]){
					"UNKNOWN",
					"FIXED",
					"AUTO",
					"PERCENT",
					"RELATIVE",
				      })[col[i].type],
		      col[i].width);
#endif

	return true;
}


/* exported interface documented in html/table.h */
void table_used_border_for_cell(const nscss_len_ctx *len_ctx, struct box *cell)
{
	int side;

	assert(cell->type == BOX_TABLE_CELL);

	if (css_computed_border_collapse(cell->style) ==
	    CSS_BORDER_COLLAPSE_SEPARATE) {
		css_fixed width = 0;
		css_unit unit = CSS_UNIT_PX;

		/* Left border */
		cell->border[LEFT].style =
			css_computed_border_left_style(cell->style);
		css_computed_border_left_color(cell->style,
					       &cell->border[LEFT].c);
		css_computed_border_left_width(cell->style, &width, &unit);
		cell->border[LEFT].width =
			FIXTOINT(nscss_len2px(len_ctx,
					      width, unit, cell->style));

		/* Top border */
		cell->border[TOP].style =
			css_computed_border_top_style(cell->style);
		css_computed_border_top_color(cell->style,
					      &cell->border[TOP].c);
		css_computed_border_top_width(cell->style, &width, &unit);
		cell->border[TOP].width =
			FIXTOINT(nscss_len2px(len_ctx,
					      width, unit, cell->style));

		/* Right border */
		cell->border[RIGHT].style =
			css_computed_border_right_style(cell->style);
		css_computed_border_right_color(cell->style,
						&cell->border[RIGHT].c);
		css_computed_border_right_width(cell->style, &width, &unit);
		cell->border[RIGHT].width =
			FIXTOINT(nscss_len2px(len_ctx,
					      width, unit, cell->style));

		/* Bottom border */
		cell->border[BOTTOM].style =
			css_computed_border_bottom_style(cell->style);
		css_computed_border_bottom_color(cell->style,
						 &cell->border[BOTTOM].c);
		css_computed_border_bottom_width(cell->style, &width, &unit);
		cell->border[BOTTOM].width =
			FIXTOINT(nscss_len2px(len_ctx,
					      width, unit, cell->style));
	} else {
		/* Left border */
		table_used_left_border_for_cell(len_ctx, cell);

		/* Top border */
		table_used_top_border_for_cell(len_ctx, cell);

		/* Right border */
		table_used_right_border_for_cell(len_ctx, cell);

		/* Bottom border */
		table_used_bottom_border_for_cell(len_ctx, cell);
	}

	/* Finally, ensure that any borders configured as
	 * hidden or none have zero width. (c.f. layout_find_dimensions) */
	for (side = 0; side != 4; side++) {
		if (cell->border[side].style == CSS_BORDER_STYLE_HIDDEN ||
		    cell->border[side].style ==
		    CSS_BORDER_STYLE_NONE)
			cell->border[side].width = 0;
	}
}
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 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Interface to HTML table processing and layout.
 */

#ifndef NETSURF_HTML_TABLE_H
#define NETSURF_HTML_TABLE_H

#include <stdbool.h>

struct box;


/**
 * Determine the column width types for a table.
 *
 * \param len_ctx Length conversion context
 * \param table box of type BOX_TABLE
 * \return true on success, false on memory exhaustion
 *
 * The table->col array is allocated and type and width are filled in for each
 * column.
 */
bool table_calculate_column_types(const nscss_len_ctx *len_ctx,	struct box *table);


/**
 * Calculate used values of border-{trbl}-{style,color,width} for table cells.
 *
 * \param len_ctx Length conversion context
 * \param cell Table cell to consider
 *
 * \post \a cell's border array is populated
 */
void table_used_border_for_cell(const nscss_len_ctx *len_ctx, struct box *cell);

#endif







netsurf-vince/pdf/content/handlers/html/textselection.c

/*
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * implementation of text selection for a HTML content.
 */

#include <stdlib.h>

#include "utils/errors.h"
#include "utils/utils.h"
#include "netsurf/types.h"
#include "netsurf/plot_style.h"
#include "desktop/selection.h"
#include "desktop/save_text.h"

#include "html/private.h"
#include "html/box.h"
#include "html/box_inspect.h"
#include "html/font.h"
#include "html/textselection.h"

#define SPACE_LEN(b) ((b->space == 0) ? 0 : 1)

struct rdw_info {
	bool inited;
	struct rect r;
};


/**
 * Tests whether a text box lies partially within the given range of
 * byte offsets, returning the start and end indexes of the bytes
 * that are enclosed.
 *
 * \param box box to be tested
 * \param start_idx byte offset of start of range
 * \param end_idx byte offset of end of range
 * \param start_offset receives the start offset of the selected part
 * \param end_offset receives the end offset of the selected part
 * \return true iff the range encloses at least part of the box
 */
static bool
selected_part(struct box *box,
	      unsigned start_idx,
	      unsigned end_idx,
	      unsigned *start_offset,
	      unsigned *end_offset)
{
	size_t box_length = box->length + SPACE_LEN(box);

	if (box_length > 0) {
		if ((box->byte_offset >= start_idx) &&
		    (box->byte_offset + box_length <= end_idx)) {

			/* fully enclosed */
			*start_offset = 0;
			*end_offset = box_length;
			return true;
		} else if ((box->byte_offset + box_length > start_idx) &&
			   (box->byte_offset < end_idx)) {
			/* partly enclosed */
			int offset = 0;
			int len;

			if (box->byte_offset < start_idx) {
				offset = start_idx - box->byte_offset;
			}

			len = box_length - offset;

			if (box->byte_offset + box_length > end_idx) {
				len = end_idx - (box->byte_offset + offset);
			}

			*start_offset = offset;
			*end_offset = offset + len;

			return true;
		}
	}
	return false;
}


/**
 * Traverse the given box subtree adding the boxes inside the
 *   selection to the coordinate range.
 *
 * \param box box subtree
 * \param start_idx start of range within textual representation (bytes)
 * \param end_idx end of range
 * \param rdwi redraw range to fill in
 * \param do_marker whether deal enter any marker box
 * \return NSERROR_OK on success else error code
 */
static nserror
coords_from_range(struct box *box,
		  unsigned start_idx,
		  unsigned end_idx,
		  struct rdw_info *rdwi,
		  bool do_marker)
{
	struct box *child;
	nserror res;

	assert(box);

	/* If selection starts inside marker */
	if (box->parent &&
	    box->parent->list_marker == box &&
	    !do_marker) {
		/* set box to main list element */
		box = box->parent;
	}

	/* If box has a list marker */
	if (box->list_marker) {
		/* do the marker box before continuing with the rest of the
		 * list element */
		res = coords_from_range(box->list_marker,
					start_idx,
					end_idx,
					rdwi,
					true);
		if (res != NSERROR_OK) {
			return res;
		}
	}

	/* we can prune this subtree, it's after the selection */
	if (box->byte_offset >= end_idx) {
		return NSERROR_OK;
	}

	/* read before calling the handler in case it modifies the tree */
	child = box->children;

	if ((box->type != BOX_BR) &&
	    !((box->type == BOX_FLOAT_LEFT ||
	       box->type == BOX_FLOAT_RIGHT) &&
	      !box->text)) {
		unsigned start_off;
		unsigned end_off;

		if (selected_part(box, start_idx, end_idx, &start_off, &end_off)) {
			int width, height;
			int x, y;

			/**
			 * \todo it should be possible to reduce the redrawn
			 *        area using the offsets
			 */
			box_coords(box, &x, &y);

			width = box->padding[LEFT] + box->width + box->padding[RIGHT];
			height = box->padding[TOP] + box->height + box->padding[BOTTOM];

			if ((box->type == BOX_TEXT) &&
			    (box->space != 0)) {
				width += box->space;
			}

			if (rdwi->inited) {
				if (x < rdwi->r.x0) {
					rdwi->r.x0 = x;
				}
				if (y < rdwi->r.y0) {
					rdwi->r.y0 = y;
				}
				if (x + width > rdwi->r.x1) {
					rdwi->r.x1 = x + width;
				}
				if (y + height > rdwi->r.y1) {
					rdwi->r.y1 = y + height;
				}
			} else {
				rdwi->inited = true;
				rdwi->r.x0 = x;
				rdwi->r.y0 = y;
				rdwi->r.x1 = x + width;
				rdwi->r.y1 = y + height;
			}
		}
	}

	/* find the first child that could lie partially within the selection;
	 * this is important at the top-levels of the tree for pruning subtrees
	 * that lie entirely before the selection */

	if (child) {
		struct box *next = child->next;

		while (next && next->byte_offset < start_idx) {
			child = next;
			next = child->next;
		}

		while (child) {
			/* read before calling the handler in case it modifies
			 * the tree */
			struct box *next = child->next;

			res = coords_from_range(child,
						start_idx,
						end_idx,
						rdwi,
						false);
			if (res != NSERROR_OK) {
				return res;
			}

			child = next;
		}
	}

	return NSERROR_OK;
}


/**
 * Append the contents of a box to a selection along with style information
 *
 * \param text         pointer to text being added, or NULL for newline
 * \param length       length of text to be appended (bytes)
 * \param box          pointer to text box, or NULL if from textplain
 * \param len_ctx      Length conversion context
 * \param handle       selection string to append to
 * \param whitespace_text    whitespace to place before text for formatting
 *                            may be NULL
 * \param whitespace_length  length of whitespace_text
 * \return NSERROR_OK iff successful and traversal should continue else error code
 */
static nserror
selection_copy_box(const char *text,
		   size_t length,
		   struct box *box,
		   const nscss_len_ctx *len_ctx,
		   struct selection_string *handle,
		   const char *whitespace_text,
		   size_t whitespace_length)
{
	bool add_space = false;
	plot_font_style_t style;
	plot_font_style_t *pstyle = NULL;

	/* add any whitespace which precedes the text from this box */
	if (whitespace_text != NULL &&
	    whitespace_length > 0) {
		if (!selection_string_append(whitespace_text,
					     whitespace_length,
					     false,
					     pstyle,
					     handle)) {
			return NSERROR_NOMEM;
		}
	}

	if (box != NULL) {
		/* HTML */
		add_space = (box->space != 0);

		if (box->style != NULL) {
			/* Override default font style */
			font_plot_style_from_css(len_ctx, box->style, &style);
			pstyle = &style;
		} else {
			/* If there's no style, there must be no text */
			assert(box->text == NULL);
		}
	}

	/* add the text from this box */
	if (!selection_string_append(text, length, add_space, pstyle, handle)) {
		return NSERROR_NOMEM;
	}

	return NSERROR_OK;
}


/**
 * Traverse the given box subtree, calling selection copy for all
 * boxes that lie (partially) within the given range
 *
 * \param box        box subtree
 * \param len_ctx    Length conversion context.
 * \param start_idx  start of range within textual representation (bytes)
 * \param end_idx    end of range
 * \param handler    handler function to call
 * \param handle     handle to pass
 * \param before     type of whitespace to place before next encountered text
 * \param first      whether this is the first box with text
 * \param do_marker  whether deal enter any marker box
 * \return NSERROR_OK on sucess else error code
 */
static nserror
selection_copy(struct box *box,
	       const nscss_len_ctx *len_ctx,
	       unsigned start_idx,
	       unsigned end_idx,
	       struct selection_string *selstr,
	       save_text_whitespace *before,
	       bool *first,
	       bool do_marker)
{
	nserror res;
	struct box *child;
	const char *whitespace_text = "";
	size_t whitespace_length = 0;

	assert(box);

	/* If selection starts inside marker */
	if (box->parent &&
	    box->parent->list_marker == box &&
	    !do_marker) {
		/* set box to main list element */
		box = box->parent;
	}

	/* If box has a list marker */
	if (box->list_marker) {
		/* do the marker box before continuing with the rest of the
		 * list element */
		res = selection_copy(box->list_marker,
				     len_ctx,
				     start_idx,
				     end_idx,
				     selstr,
				     before,
				     first,
				     true);
		if (res != NSERROR_OK) {
			return res;
		}
	}

	/* we can prune this subtree, it's after the selection */
	if (box->byte_offset >= end_idx) {
		return NSERROR_OK;
	}

	/* read before calling the handler in case it modifies the tree */
	child = box->children;

	/* If nicely formatted output of the selected text is required, work
	 * out what whitespace should be placed before the next bit of text */
	if (before) {
		save_text_solve_whitespace(box,
					   first,
					   before,
					   &whitespace_text,
					   &whitespace_length);
	} else {
		whitespace_text = NULL;
	}

	if ((box->type != BOX_BR) &&
	    !((box->type == BOX_FLOAT_LEFT ||
	       box->type == BOX_FLOAT_RIGHT) &&
	      !box->text)) {
		unsigned start_off;
		unsigned end_off;

		if (selected_part(box, start_idx, end_idx, &start_off, &end_off)) {
			res = selection_copy_box(box->text + start_off,
						 min(box->length, end_off) - start_off,
						 box,
						 len_ctx,
						 selstr,
						 whitespace_text,
						 whitespace_length);
			if (res != NSERROR_OK) {
				return res;
			}
			if (before) {
				*first = false;
				*before = WHITESPACE_NONE;
			}
		}
	}

	/* find the first child that could lie partially within the selection;
	 * this is important at the top-levels of the tree for pruning subtrees
	 * that lie entirely before the selection */

	if (child) {
		struct box *next = child->next;

		while (next && next->byte_offset < start_idx) {
			child = next;
			next = child->next;
		}

		while (child) {
			/* read before calling the handler in case it modifies
			 * the tree */
			struct box *next = child->next;

			res = selection_copy(child,
					     len_ctx,
					     start_idx,
					     end_idx,
					     selstr,
					     before,
					     first,
					     false);
			if (res != NSERROR_OK) {
				return res;
			}

			child = next;
		}
	}

	return NSERROR_OK;
}


/**
 * Label each text box in the given box subtree with its position
 * in a textual representation of the content.
 *
 * \param box The box at root of subtree
 * \param idx current position within textual representation
 * \return updated position
 */
static unsigned selection_label_subtree(struct box *box, unsigned idx)
{
	struct box *child;

	assert(box != NULL);

	child = box->children;

	box->byte_offset = idx;

	if (box->text) {
		idx += box->length + SPACE_LEN(box);
	}

	while (child) {
		if (child->list_marker) {
			idx = selection_label_subtree(child->list_marker, idx);
		}

		idx = selection_label_subtree(child, idx);
		child = child->next;
	}

	return idx;
}


/* exported interface documented in html/textselection.h */
nserror
html_textselection_redraw(struct content *c,
			  unsigned start_idx,
			  unsigned end_idx)
{
	nserror res;
	html_content *html = (html_content *)c;
	struct rdw_info rdw;

	if (html->layout == NULL) {
		return NSERROR_INVALID;
	}

	rdw.inited = false;

	res = coords_from_range(html->layout, start_idx, end_idx, &rdw, false);
	if (res != NSERROR_OK) {
		return res;
	}

	if (rdw.inited) {
		content__request_redraw(c,
					rdw.r.x0,
					rdw.r.y0,
					rdw.r.x1 - rdw.r.x0,
					rdw.r.y1 - rdw.r.y0);
	}

	return NSERROR_OK;
}


/* exported interface documented in html/textselection.h */
nserror
html_textselection_copy(struct content *c,
			unsigned start_idx,
			unsigned end_idx,
			struct selection_string *selstr)
{
	html_content *html = (html_content *)c;
	save_text_whitespace before = WHITESPACE_NONE;
	bool first = true;

	if (html->layout == NULL) {
		return NSERROR_INVALID;
	}

	return selection_copy(html->layout,
			      &html->len_ctx,
			      start_idx,
			      end_idx,
			      selstr,
			      &before,
			      &first,
			      false);
}


/* exported interface documented in html/textselection.h */
nserror
html_textselection_get_end(struct content *c, unsigned *end_idx)
{
	html_content *html = (html_content *)c;
	unsigned root_idx;

	if (html->layout == NULL) {
		return NSERROR_INVALID;
	}

	root_idx = 0;

	*end_idx = selection_label_subtree(html->layout, root_idx);

	return NSERROR_OK;
}







netsurf-vince/pdf/content/handlers/html/textselection.h

/*
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * HTML text selection handling
 */

#ifndef NETSURF_HTML_TEXTSELECTION_H
#define NETSURF_HTML_TEXTSELECTION_H

struct content;
struct selection;

nserror html_textselection_redraw(struct content *c, unsigned start_idx, unsigned end_idx);

nserror html_textselection_copy(struct content *c, unsigned start_idx, unsigned end_idx, struct selection_string *selstr);

/**
 * get maximum index of text section.
 *
 * \param[in] c The content to measure
 * \param[out] end_idx pointer to value to recive result
 * \return NSERROR_OK and \a end_idx updated else error code
 */
nserror html_textselection_get_end(struct content *c, unsigned *end_idx);

#endif







netsurf-vince/pdf/content/handlers/image/Makefile

# Image content handlers sources

# S_IMAGE are sources related to image management
S_IMAGE_YES := image.c image_cache.c
S_IMAGE_NO :=
S_IMAGE_$(NETSURF_USE_BMP) += bmp.c
S_IMAGE_$(NETSURF_USE_GIF) += gif.c
S_IMAGE_$(NETSURF_USE_BMP) += ico.c
S_IMAGE_$(NETSURF_USE_JPEG) += jpeg.c
S_IMAGE_$(NETSURF_USE_ROSPRITE) += nssprite.c
S_IMAGE_$(NETSURF_USE_PNG) += png.c
S_IMAGE_$(NETSURF_USE_NSSVG) += svg.c
S_IMAGE_$(NETSURF_USE_RSVG) += rsvg.c
S_IMAGE_$(NETSURF_USE_VIDEO) += video.c
S_IMAGE_$(NETSURF_USE_WEBP) += webp.c

S_IMAGE := $(S_IMAGE_YES)







netsurf-vince/pdf/content/handlers/image/bmp.c

/*
 * Copyright 2006 Richard Wilson <info@tinct.net>
 * Copyright 2008 Sean Fox <dyntryx@gmail.com>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * implementation of content handler for BMP images.
 */

#include <stdbool.h>
#include <stdlib.h>
#include <libnsbmp.h>

#include "utils/utils.h"
#include "utils/messages.h"
#include "netsurf/plotters.h"
#include "netsurf/bitmap.h"
#include "netsurf/content.h"
#include "content/llcache.h"
#include "content/content_protected.h"
#include "content/content_factory.h"
#include "desktop/gui_internal.h"

#include "image/bmp.h"

/** bmp context. */
typedef struct nsbmp_content {
	struct content base;

	bmp_image *bmp;	/** BMP image data */

	struct bitmap *bitmap;	/**< Created NetSurf bitmap */
} nsbmp_content;

/**
 * Callback for libnsbmp; forwards the call to bitmap_create()
 *
 * \param width width of image in pixels
 * \param height width of image in pixels
 * \param bmp_state A flag word indicating the initial state
 * \return An opaque struct bitmap, or NULL on memory exhaustion
 */
static void *nsbmp_bitmap_create(int width, int height, unsigned int bmp_state)
{
	unsigned int bitmap_state = BITMAP_NEW;

	/* set bitmap state based on bmp state */
	bitmap_state |= (bmp_state & BMP_OPAQUE) ? BITMAP_OPAQUE : 0;
	bitmap_state |= (bmp_state & BMP_CLEAR_MEMORY) ?
			BITMAP_CLEAR_MEMORY : 0;

	/* return the created bitmap */
	return guit->bitmap->create(width, height, bitmap_state);
}

static nserror nsbmp_create_bmp_data(nsbmp_content *bmp)
{
	bmp_bitmap_callback_vt bmp_bitmap_callbacks = {
		.bitmap_create = nsbmp_bitmap_create,
		.bitmap_destroy = guit->bitmap->destroy,
		.bitmap_get_buffer = guit->bitmap->get_buffer,
		.bitmap_get_bpp = guit->bitmap->get_bpp
	};

	bmp->bmp = calloc(sizeof(struct bmp_image), 1);
	if (bmp->bmp == NULL) {
		content_broadcast_error(&bmp->base, NSERROR_NOMEM, NULL);
		return NSERROR_NOMEM;
	}

	bmp_create(bmp->bmp, &bmp_bitmap_callbacks);

	return NSERROR_OK;
}

static nserror
nsbmp_create(const struct content_handler *handler,
	     lwc_string *imime_type,
	     const struct http_parameter *params,
	     llcache_handle *llcache,
	     const char *fallback_charset,
	     bool quirks,
	     struct content **c)
{
	nsbmp_content *bmp;
	nserror error;

	bmp = calloc(1, sizeof(nsbmp_content));
	if (bmp == NULL)
		return NSERROR_NOMEM;

	error = content__init(&bmp->base, handler, imime_type, params,
			llcache, fallback_charset, quirks);
	if (error != NSERROR_OK) {
		free(bmp);
		return error;
	}

	error = nsbmp_create_bmp_data(bmp);
	if (error != NSERROR_OK) {
		free(bmp);
		return error;
	}

	*c = (struct content *) bmp;

	return NSERROR_OK;
}

static bool nsbmp_convert(struct content *c)
{
	nsbmp_content *bmp = (nsbmp_content *) c;
	bmp_result res;
	uint32_t swidth;
	const uint8_t *data;
	size_t size;
	char *title;

	/* set the bmp data */
	data = content__get_source_data(c, &size);

	/* analyse the BMP */
	res = bmp_analyse(bmp->bmp, size, (unsigned char *) data);
	switch (res) {
		case BMP_OK:
			break;
		case BMP_INSUFFICIENT_MEMORY:
			content_broadcast_error(c, NSERROR_NOMEM, NULL);
			return false;
		case BMP_INSUFFICIENT_DATA:
		case BMP_DATA_ERROR:
			content_broadcast_error(c, NSERROR_BMP_ERROR, NULL);
			return false;
	}

	/* Store our content width and description */
	c->width = bmp->bmp->width;
	c->height = bmp->bmp->height;
	swidth = bmp->bmp->bitmap_callbacks.bitmap_get_bpp(bmp->bmp->bitmap) * 
			bmp->bmp->width;
	c->size += (swidth * bmp->bmp->height) + 16 + 44;

	/* set title text */
	title = messages_get_buff("BMPTitle",
			nsurl_access_leaf(llcache_handle_get_url(c->llcache)),
			c->width, c->height);
	if (title != NULL) {
		content__set_title(c, title);
		free(title);
	}

	/* exit as a success */
	bmp->bitmap = bmp->bmp->bitmap;

	content_set_ready(c);
	content_set_done(c);

	/* Done: update status bar */
	content_set_status(c, "");
	return true;
}

static bool nsbmp_redraw(struct content *c, struct content_redraw_data *data,
		const struct rect *clip, const struct redraw_context *ctx)
{
	nsbmp_content *bmp = (nsbmp_content *) c;
	bitmap_flags_t flags = BITMAPF_NONE;

	if (bmp->bmp->decoded == false) {
		bmp_result res;
		res = bmp_decode(bmp->bmp);
		/* allow short or incomplete image data giving a partial image*/
		if ((res != BMP_OK) &&
		    (res != BMP_INSUFFICIENT_DATA) &&
		    (res != BMP_DATA_ERROR)) {
			return false;
		}

		guit->bitmap->modified(bmp->bitmap);
	}

	if (data->repeat_x)
		flags |= BITMAPF_REPEAT_X;
	if (data->repeat_y)
		flags |= BITMAPF_REPEAT_Y;

	return (ctx->plot->bitmap(ctx,
				  bmp->bitmap,
				  data->x, data->y,
				  data->width, data->height,
				  data->background_colour,
				  flags) == NSERROR_OK);
}


static void nsbmp_destroy(struct content *c)
{
	nsbmp_content *bmp = (nsbmp_content *) c;

	bmp_finalise(bmp->bmp);
	free(bmp->bmp);
}


static nserror nsbmp_clone(const struct content *old, struct content **newc)
{
	nsbmp_content *new_bmp;
	nserror error;

	new_bmp = calloc(1, sizeof(nsbmp_content));
	if (new_bmp == NULL)
		return NSERROR_NOMEM;

	error = content__clone(old, &new_bmp->base);
	if (error != NSERROR_OK) {
		content_destroy(&new_bmp->base);
		return error;
	}

	/* We "clone" the old content by replaying creation and conversion */
	error = nsbmp_create_bmp_data(new_bmp);
	if (error != NSERROR_OK) {
		content_destroy(&new_bmp->base);
		return error;
	}

	if (old->status == CONTENT_STATUS_READY || 
			old->status == CONTENT_STATUS_DONE) {
		if (nsbmp_convert(&new_bmp->base) == false) {
			content_destroy(&new_bmp->base);
			return NSERROR_CLONE_FAILED;
		}
	}

	*newc = (struct content *) new_bmp;

	return NSERROR_OK;
}

static void *nsbmp_get_internal(const struct content *c, void *context)
{
	nsbmp_content *bmp = (nsbmp_content *)c;

	return bmp->bitmap;
}

static content_type nsbmp_content_type(void)
{
	return CONTENT_IMAGE;
}

static bool nsbmp_content_is_opaque(struct content *c)
{
	nsbmp_content *bmp = (nsbmp_content *)c;

	if (bmp->bitmap != NULL) {
		return guit->bitmap->get_opaque(bmp->bitmap);
	}

	return false;
}

static const content_handler nsbmp_content_handler = {
	.create = nsbmp_create,
	.data_complete = nsbmp_convert,
	.destroy = nsbmp_destroy,
	.redraw = nsbmp_redraw,
	.clone = nsbmp_clone,
	.get_internal = nsbmp_get_internal,
	.type = nsbmp_content_type,
	.is_opaque = nsbmp_content_is_opaque,
	.no_share = false,
};

static const char *nsbmp_types[] = {
	"application/bmp",
	"application/preview",
	"application/x-bmp",
	"application/x-win-bitmap",
	"image/bmp",
	"image/ms-bmp",
	"image/x-bitmap",
	"image/x-bmp",
	"image/x-ms-bmp",
	"image/x-win-bitmap",
	"image/x-windows-bmp",
	"image/x-xbitmap"
};

CONTENT_FACTORY_REGISTER_TYPES(nsbmp, nsbmp_types, nsbmp_content_handler);







netsurf-vince/pdf/content/handlers/image/bmp.h

/*
 * Copyright 2006 Richard Wilson <info@tinct.net>
 * Copyright 2008 Sean Fox <dyntryx@gmail.com>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * interface to image/bmp content handler initialisation.
 */

#ifndef NETSURF_IMAGE_BMP_H_
#define NETSURF_IMAGE_BMP_H_

nserror nsbmp_init(void);

#endif







netsurf-vince/pdf/content/handlers/image/gif.c

/*
 * Copyright 2003 John M Bell <jmb202@ecs.soton.ac.uk>
 * Copyright 2004 Richard Wilson <not_ginger_matt@users.sourceforge.net>
 * Copyright 2008 Sean Fox <dyntryx@gmail.com>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 *
 * Content for image/gif implementation
 *
 * All GIFs are dynamically decompressed using the routines that gifread.c
 * provides. Whilst this allows support for progressive decoding, it is
 * not implemented here as NetSurf currently does not provide such support.
 *
 * [rjw] - Sun 4th April 2004
 */

#include <assert.h>
#include <string.h>
#include <stdbool.h>
#include <stdlib.h>
#include <libnsgif.h>

#include "utils/utils.h"
#include "utils/messages.h"
#include "utils/nsoption.h"
#include "netsurf/misc.h"
#include "netsurf/bitmap.h"
#include "netsurf/content.h"
#include "content/llcache.h"
#include "content/content.h"
#include "content/content_protected.h"
#include "content/content_factory.h"
#include "desktop/gui_internal.h"

#include "image/image.h"
#include "image/gif.h"

typedef struct nsgif_content {
	struct content base;

	struct gif_animation *gif; /**< GIF animation data */
	int current_frame;   /**< current frame to display [0...(max-1)] */
} nsgif_content;


/**
 * Callback for libnsgif; forwards the call to bitmap_create()
 *
 * \param  width   width of image in pixels
 * \param  height  width of image in pixels
 * \return an opaque struct bitmap, or NULL on memory exhaustion
 */
static void *nsgif_bitmap_create(int width, int height)
{
	return guit->bitmap->create(width, height, BITMAP_NEW);
}


static nserror nsgif_create_gif_data(nsgif_content *c)
{
	gif_bitmap_callback_vt gif_bitmap_callbacks = {
		.bitmap_create = nsgif_bitmap_create,
		.bitmap_destroy = guit->bitmap->destroy,
		.bitmap_get_buffer = guit->bitmap->get_buffer,
		.bitmap_set_opaque = guit->bitmap->set_opaque,
		.bitmap_test_opaque = guit->bitmap->test_opaque,
		.bitmap_modified = guit->bitmap->modified
	};

	/* Initialise our data structure */
	c->gif = calloc(sizeof(gif_animation), 1);
	if (c->gif == NULL) {
		content_broadcast_error(&c->base, NSERROR_NOMEM, NULL);
		return NSERROR_NOMEM;
	}
	gif_create(c->gif, &gif_bitmap_callbacks);
	return NSERROR_OK;
}



static nserror nsgif_create(const content_handler *handler, 
		lwc_string *imime_type, const struct http_parameter *params, 
		llcache_handle *llcache, const char *fallback_charset,
		bool quirks, struct content **c)
{
	nsgif_content *result;
	nserror error;

	result = calloc(1, sizeof(nsgif_content));
	if (result == NULL)
		return NSERROR_NOMEM;

	error = content__init(&result->base, handler, imime_type, params,
			llcache, fallback_charset, quirks);
	if (error != NSERROR_OK) {
		free(result);
		return error;
	}

	error = nsgif_create_gif_data(result);
	if (error != NSERROR_OK) {
		free(result);
		return error;
	}

	*c = (struct content *) result;

	return NSERROR_OK;
}

/**
 * Performs any necessary animation.
 *
 * \param p  The content to animate
*/
static void nsgif_animate(void *p)
{
	nsgif_content *gif = p;
	union content_msg_data data;
	int delay;
	int f;

	/* Advance by a frame, updating the loop count accordingly */
	gif->current_frame++;
	if (gif->current_frame == (int)gif->gif->frame_count_partial) {
		gif->current_frame = 0;

		/* A loop count of 0 has a special meaning of infinite */
		if (gif->gif->loop_count != 0) {
			gif->gif->loop_count--;
			if (gif->gif->loop_count == 0) {
				gif->current_frame =
					gif->gif->frame_count_partial - 1;
				gif->gif->loop_count = -1;
			}
		}
	}

	/* Continue animating if we should */
	if (gif->gif->loop_count >= 0) {
		delay = gif->gif->frames[gif->current_frame].frame_delay;
		if (delay <= 1) {
			/* Assuming too fast to be intended, set default. */
			delay = 10;
		}
		guit->misc->schedule(delay * 10, nsgif_animate, gif);
	}

	if ((!nsoption_bool(animate_images)) ||
	    (!gif->gif->frames[gif->current_frame].display)) {
		return;
	}

	/* area within gif to redraw */
	f = gif->current_frame;
	data.redraw.x = gif->gif->frames[f].redraw_x;
	data.redraw.y = gif->gif->frames[f].redraw_y;
	data.redraw.width = gif->gif->frames[f].redraw_width;
	data.redraw.height = gif->gif->frames[f].redraw_height;

	/* redraw background (true) or plot on top (false) */
	if (gif->current_frame > 0) {
		/* previous frame needed clearing: expand the redraw area to
		 * cover it */
		if (gif->gif->frames[f - 1].redraw_required) {
			if (data.redraw.x >
					(int)(gif->gif->frames[f - 1].redraw_x)) {
				data.redraw.width += data.redraw.x -
					gif->gif->frames[f - 1].redraw_x;
				data.redraw.x = 
					gif->gif->frames[f - 1].redraw_x;
			}
			if (data.redraw.y >
					(int)(gif->gif->frames[f - 1].redraw_y)) {
				data.redraw.height += (data.redraw.y -
					gif->gif->frames[f - 1].redraw_y);
				data.redraw.y = 
					gif->gif->frames[f - 1].redraw_y;
			}
			if ((int)(gif->gif->frames[f - 1].redraw_x +
					gif->gif->frames[f - 1].redraw_width) >
					(data.redraw.x + data.redraw.width))
				data.redraw.width =
					gif->gif->frames[f - 1].redraw_x -
					data.redraw.x +
					gif->gif->frames[f - 1].redraw_width;
			if ((int)(gif->gif->frames[f - 1].redraw_y +
					gif->gif->frames[f - 1].redraw_height) >
					(data.redraw.y + data.redraw.height))
				data.redraw.height =
					gif->gif->frames[f - 1].redraw_y -
					data.redraw.y +
					gif->gif->frames[f - 1].redraw_height;
		}
	}

	content_broadcast(&gif->base, CONTENT_MSG_REDRAW, &data);
}

static bool nsgif_convert(struct content *c)
{
	nsgif_content *gif = (nsgif_content *) c;
	int res;
	const uint8_t *data;
	size_t size;
	char *title;

	/* Get the animation */
	data = content__get_source_data(c, &size);

	/* Initialise the GIF */
	do {
		res = gif_initialise(gif->gif, size, (unsigned char *) data);
		if (res != GIF_OK && res != GIF_WORKING && 
				res != GIF_INSUFFICIENT_FRAME_DATA) {
			nserror error = NSERROR_UNKNOWN;
			switch (res) {
			case GIF_FRAME_DATA_ERROR:
			case GIF_INSUFFICIENT_DATA:
			case GIF_DATA_ERROR:
				error = NSERROR_GIF_ERROR;
				break;
			case GIF_INSUFFICIENT_MEMORY:
				error = NSERROR_NOMEM;
				break;
			}
			content_broadcast_error(c, error, NULL);
			return false;
		}
	} while (res != GIF_OK && res != GIF_INSUFFICIENT_FRAME_DATA);

	/* Abort on bad GIFs */
	if ((gif->gif->frame_count_partial == 0) || (gif->gif->width == 0) ||
			(gif->gif->height == 0)) {
		content_broadcast_error(c, NSERROR_GIF_ERROR, NULL);
		return false;
	}

	/* Store our content width, height and calculate size */
	c->width = gif->gif->width;
	c->height = gif->gif->height;
	c->size += (gif->gif->width * gif->gif->height * 4) + 16 + 44;

	/* set title text */
	title = messages_get_buff("GIFTitle",
			nsurl_access_leaf(llcache_handle_get_url(c->llcache)),
			c->width, c->height);
	if (title != NULL) {
		content__set_title(c, title);
		free(title);
	}

	/* Schedule the animation if we have one */
	gif->current_frame = 0;
	if (gif->gif->frame_count_partial > 1)
		guit->misc->schedule(gif->gif->frames[0].frame_delay * 10,
					nsgif_animate,
					c);

	/* Exit as a success */
	content_set_ready(c);
	content_set_done(c);

	/* Done: update status bar */
	content_set_status(c, "");
	return true;
}


/**
 * Updates the GIF bitmap to display the current frame
 *
 * \param gif The gif context to update.
 * \return GIF_OK on success else apropriate error code.
 */
static gif_result nsgif_get_frame(nsgif_content *gif)
{
	int previous_frame, current_frame, frame;
	gif_result res = GIF_OK;

	current_frame = gif->current_frame;
	if (!nsoption_bool(animate_images)) {
		current_frame = 0;
	}

	if (current_frame < gif->gif->decoded_frame) {
		previous_frame = 0;
	} else {
		previous_frame = gif->gif->decoded_frame + 1;
	}

	for (frame = previous_frame; frame <= current_frame; frame++) {
		res = gif_decode_frame(gif->gif, frame);
	}

	return res;
}

static bool nsgif_redraw(struct content *c, struct content_redraw_data *data,
		const struct rect *clip, const struct redraw_context *ctx)
{
	nsgif_content *gif = (nsgif_content *) c;

	if (gif->current_frame != gif->gif->decoded_frame) {
		if (nsgif_get_frame(gif) != GIF_OK) {
			return false;
		}
	}

	return image_bitmap_plot(gif->gif->frame_image, data, clip, ctx);
}


static void nsgif_destroy(struct content *c)
{
	nsgif_content *gif = (nsgif_content *) c;

	/* Free all the associated memory buffers */
	guit->misc->schedule(-1, nsgif_animate, c);
	gif_finalise(gif->gif);
	free(gif->gif);
}


static nserror nsgif_clone(const struct content *old, struct content **newc)
{
	nsgif_content *gif;
	nserror error;

	gif = calloc(1, sizeof(nsgif_content));
	if (gif == NULL)
		return NSERROR_NOMEM;

	error = content__clone(old, &gif->base);
	if (error != NSERROR_OK) {
		content_destroy(&gif->base);
		return error;
	}

	/* Simply replay creation and conversion of content */
	error = nsgif_create_gif_data(gif);
	if (error != NSERROR_OK) {
		content_destroy(&gif->base);
		return error;
	}

	if (old->status == CONTENT_STATUS_READY ||
			old->status == CONTENT_STATUS_DONE) {
		if (nsgif_convert(&gif->base) == false) {
			content_destroy(&gif->base);
			return NSERROR_CLONE_FAILED;
		}
	}

	*newc = (struct content *) gif;

	return NSERROR_OK;
}

static void nsgif_add_user(struct content *c)
{
	nsgif_content *gif = (nsgif_content *) c;

	/* Ensure this content has already been converted.
	 * If it hasn't, the animation will start at the conversion phase instead. */
	if (gif->gif == NULL) return;

	if (content_count_users(c) == 1) {
		/* First user, and content already converted, so start the animation. */
		if (gif->gif->frame_count_partial > 1) {
			guit->misc->schedule(gif->gif->frames[0].frame_delay * 10,
				nsgif_animate, c);
		}
	}
}

static void nsgif_remove_user(struct content *c)
{
	if (content_count_users(c) == 1) {
		/* Last user is about to be removed from this content, so stop the animation. */
		guit->misc->schedule(-1, nsgif_animate, c);
	}
}

static void *nsgif_get_internal(const struct content *c, void *context)
{
	nsgif_content *gif = (nsgif_content *) c;

	if (gif->current_frame != gif->gif->decoded_frame) {
		if (nsgif_get_frame(gif) != GIF_OK)
			return NULL;
	}

	return gif->gif->frame_image;
}

static content_type nsgif_content_type(void)
{
	return CONTENT_IMAGE;
}

static bool nsgif_content_is_opaque(struct content *c)
{
	nsgif_content *gif = (nsgif_content *) c;

	if (gif->current_frame != gif->gif->decoded_frame) {
		if (nsgif_get_frame(gif) != GIF_OK) {
			return false;
		}
	}

	return guit->bitmap->get_opaque(gif->gif->frame_image);
}

static const content_handler nsgif_content_handler = {
	.create = nsgif_create,
	.data_complete = nsgif_convert,
	.destroy = nsgif_destroy,
	.redraw = nsgif_redraw,
	.clone = nsgif_clone,
	.add_user = nsgif_add_user,
	.remove_user = nsgif_remove_user,
	.get_internal = nsgif_get_internal,
	.type = nsgif_content_type,
	.is_opaque = nsgif_content_is_opaque,
	.no_share = false,
};

static const char *nsgif_types[] = {
	"image/gif"
};

CONTENT_FACTORY_REGISTER_TYPES(nsgif, nsgif_types, nsgif_content_handler);







netsurf-vince/pdf/content/handlers/image/gif.h

/*
 * Copyright 2004 Richard Wilson <not_ginger_matt@users.sourceforge.net>
 * Copyright 2008 Sean Fox <dyntryx@gmail.com>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Content for image/gif (interface).
 */

#ifndef _NETSURF_IMAGE_GIF_H_
#define _NETSURF_IMAGE_GIF_H_

nserror nsgif_init(void);

#endif







netsurf-vince/pdf/content/handlers/image/ico.c

/*
 * Copyright 2006 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * implementation for image/ico content handler
 */

#include <stdbool.h>
#include <stdlib.h>
#include <libnsbmp.h>

#include "utils/utils.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "netsurf/bitmap.h"
#include "netsurf/content.h"
#include "content/llcache.h"
#include "content/content_protected.h"
#include "content/content_factory.h"
#include "desktop/gui_internal.h"

#include "image/image.h"
#include "image/ico.h"

typedef struct nsico_content {
	struct content base;

	struct ico_collection *ico; /** ICO collection data */
} nsico_content;

/**
 * Callback for libnsbmp; forwards the call to bitmap_create()
 *
 * \param  width   width of image in pixels
 * \param  height  width of image in pixels
 * \param  bmp_state A flag word indicating the initial state
 * \return an opaque struct bitmap, or NULL on memory exhaustion
 */
static void *nsico_bitmap_create(int width, int height, unsigned int bmp_state)
{
	unsigned int bitmap_state = BITMAP_NEW;

	/* set bitmap state based on bmp state */
	bitmap_state |= (bmp_state & BMP_OPAQUE) ? BITMAP_OPAQUE : 0;
	bitmap_state |= (bmp_state & BMP_CLEAR_MEMORY) ?
			BITMAP_CLEAR_MEMORY : 0;

	/* return the created bitmap */
	return guit->bitmap->create(width, height, bitmap_state);
}

static nserror nsico_create_ico_data(nsico_content *c)
{
	bmp_bitmap_callback_vt bmp_bitmap_callbacks = {
		.bitmap_create = nsico_bitmap_create,
		.bitmap_destroy = guit->bitmap->destroy,
		.bitmap_get_buffer = guit->bitmap->get_buffer,
		.bitmap_get_bpp = guit->bitmap->get_bpp
	};

	c->ico = calloc(sizeof(ico_collection), 1);
	if (c->ico == NULL) {
		content_broadcast_error(&c->base, NSERROR_NOMEM, NULL);
		return NSERROR_NOMEM;
	}
	ico_collection_create(c->ico, &bmp_bitmap_callbacks);
	return NSERROR_OK;
}


static nserror nsico_create(const content_handler *handler,
		lwc_string *imime_type, const struct http_parameter *params,
		llcache_handle *llcache, const char *fallback_charset,
		bool quirks, struct content **c)
{
	nsico_content *result;
	nserror error;

	result = calloc(1, sizeof(nsico_content));
	if (result == NULL)
		return NSERROR_NOMEM;

	error = content__init(&result->base, handler, imime_type, params,
			llcache, fallback_charset, quirks);
	if (error != NSERROR_OK) {
		free(result);
		return error;
	}

	error = nsico_create_ico_data(result);
	if (error != NSERROR_OK) {
		free(result);
		return error;
	}

	*c = (struct content *) result;

	return NSERROR_OK;
}



static bool nsico_convert(struct content *c)
{
	nsico_content *ico = (nsico_content *) c;
	struct bmp_image *bmp;
	bmp_result res;
	const uint8_t *data;
	size_t size;
	char *title;

	/* set the ico data */
	data = content__get_source_data(c, &size);

	/* analyse the ico */
	res = ico_analyse(ico->ico, size, (unsigned char *) data);

	switch (res) {
	case BMP_OK:
		break;
	case BMP_INSUFFICIENT_MEMORY:
		content_broadcast_error(c, NSERROR_NOMEM, NULL);
		return false;
	case BMP_INSUFFICIENT_DATA:
	case BMP_DATA_ERROR:
		content_broadcast_error(c, NSERROR_ICO_ERROR, NULL);
		return false;
	}

	/* Store our content width, height and calculate size */
	c->width = ico->ico->width;
	c->height = ico->ico->height;
	c->size += (ico->ico->width * ico->ico->height * 4) + 16 + 44;

	/* set title text */
	title = messages_get_buff("ICOTitle",
			nsurl_access_leaf(llcache_handle_get_url(c->llcache)),
			c->width, c->height);
	if (title != NULL) {
		content__set_title(c, title);
		free(title);
	}

	/* select largest icon to ensure one can be selected */
	bmp = ico_find(ico->ico, 255, 255);
	if (bmp == NULL) {
		/* return error */
		NSLOG(netsurf, INFO, "Failed to select icon");
		return false;
	}

	content_set_ready(c);
	content_set_done(c);

	/* Done: update status bar */
	content_set_status(c, "");
	return true;
}


static bool nsico_redraw(struct content *c, struct content_redraw_data *data,
		const struct rect *clip, const struct redraw_context *ctx)
{
	nsico_content *ico = (nsico_content *)c;
	struct bmp_image *bmp;

	/* select most appropriate sized icon for size */
	bmp = ico_find(ico->ico, data->width, data->height);
	if (bmp == NULL) {
		/* return error */
		NSLOG(netsurf, INFO, "Failed to select icon");
		return false;
	}

	/* ensure its decided */
	if (bmp->decoded == false) {
		if (bmp_decode(bmp) != BMP_OK) {
			return false;
		} else {
			NSLOG(netsurf, INFO, "Decoding bitmap");
			guit->bitmap->modified(bmp->bitmap);
		}

	}

	return image_bitmap_plot(bmp->bitmap, data, clip, ctx);
}


static void nsico_destroy(struct content *c)
{
	nsico_content *ico = (nsico_content *) c;

	ico_finalise(ico->ico);
	free(ico->ico);
}

static nserror nsico_clone(const struct content *old, struct content **newc)
{
	nsico_content *ico;
	nserror error;

	ico = calloc(1, sizeof(nsico_content));
	if (ico == NULL)
		return NSERROR_NOMEM;

	error = content__clone(old, &ico->base);
	if (error != NSERROR_OK) {
		content_destroy(&ico->base);
		return error;
	}

	/* Simply replay creation and conversion */
	error = nsico_create_ico_data(ico);
	if (error != NSERROR_OK) {
		content_destroy(&ico->base);
		return error;
	}

	if (old->status == CONTENT_STATUS_READY ||
			old->status == CONTENT_STATUS_DONE) {
		if (nsico_convert(&ico->base) == false) {
			content_destroy(&ico->base);
			return NSERROR_CLONE_FAILED;
		}
	}

	*newc = (struct content *) ico;

	return NSERROR_OK;
}

static void *nsico_get_internal(const struct content *c, void *context)
{
	nsico_content *ico = (nsico_content *) c;
	/* TODO: Pick best size for purpose.
	 *       Currently assumes it's for a URL bar. */
	struct bmp_image *bmp;

	bmp = ico_find(ico->ico, 16, 16);
	if (bmp == NULL) {
		/* return error */
		NSLOG(netsurf, INFO, "Failed to select icon");
		return NULL;
	}

	if (bmp->decoded == false) {
		if (bmp_decode(bmp) != BMP_OK) {
			return NULL;
		} else {
			guit->bitmap->modified(bmp->bitmap);
		}
	}

	return bmp->bitmap;
}

static content_type nsico_content_type(void)
{
	return CONTENT_IMAGE;
}

static bool nsico_is_opaque(struct content *c)
{
	nsico_content *ico = (nsico_content *) c;
	struct bmp_image *bmp;

	/**
	 * \todo Pick best size for purpose. Currently assumes
	 *         it's for a URL bar.
	 */
	bmp = ico_find(ico->ico, 16, 16);
	if (bmp == NULL) {
		/* return error */
		NSLOG(netsurf, INFO, "Failed to select icon");
		return false;
	}

	if (bmp->decoded == false) {
		if (bmp_decode(bmp) != BMP_OK) {
			return false;
		}

		guit->bitmap->modified(bmp->bitmap);
	}

	return guit->bitmap->get_opaque(bmp->bitmap);
}

static const content_handler nsico_content_handler = {
	.create = nsico_create,
	.data_complete = nsico_convert,
	.destroy = nsico_destroy,
	.redraw = nsico_redraw,
	.clone = nsico_clone,
	.get_internal = nsico_get_internal,
	.type = nsico_content_type,
	.is_opaque = nsico_is_opaque,
	.no_share = false,
};

static const char *nsico_types[] = {
	"application/ico",
	"application/x-ico",
	"image/ico",
	"image/vnd.microsoft.icon",
	"image/x-icon"
};

CONTENT_FACTORY_REGISTER_TYPES(nsico, nsico_types, nsico_content_handler);







netsurf-vince/pdf/content/handlers/image/ico.h

/*
 * Copyright 2006 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Content for image/ico (interface).
 */

#ifndef _NETSURF_IMAGE_ICO_H_
#define _NETSURF_IMAGE_ICO_H_

nserror nsico_init(void);

#endif







netsurf-vince/pdf/content/handlers/image/image.c

/*
 * Copyright 2011 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdbool.h>
#include <stdlib.h>

#include "utils/utils.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "netsurf/plotters.h"
#include "netsurf/bitmap.h"
#include "netsurf/content.h"
#include "desktop/gui_internal.h"

#include "image/bmp.h"
#include "image/gif.h"
#include "image/ico.h"
#include "image/jpeg.h"
#include "image/nssprite.h"
#include "image/png.h"
#include "image/rsvg.h"
#include "image/svg.h"
#include "image/webp.h"
#include "image/image.h"

/**
 * Initialise image content handlers
 *
 * \return NSERROR_OK on success, appropriate error otherwise.
 */
nserror image_init(void)
{
	nserror error = NSERROR_OK;

#ifdef WITH_BMP
	error = nsbmp_init();
	if (error != NSERROR_OK)
		return error;
#endif

#ifdef WITH_GIF
	error = nsgif_init();
	if (error != NSERROR_OK)
		return error;
#endif

#ifdef WITH_BMP
	error = nsico_init();
	if (error != NSERROR_OK)
		return error;
#endif

#ifdef WITH_JPEG
	error = nsjpeg_init();
	if (error != NSERROR_OK)
		return error;
#endif

#ifdef WITH_PNG
	error = nspng_init();
	if (error != NSERROR_OK)
		return error;
#endif

#ifdef WITH_NSSPRITE
	error = nssprite_init();
	if (error != NSERROR_OK)
		return error;
#endif

	/* Prefer rsvg over libsvgtiny for svgs */
#ifdef WITH_NS_SVG
	error = svg_init();
	if (error != NSERROR_OK)
		return error;
#endif
#ifdef WITH_RSVG
	error = nsrsvg_init();
	if (error != NSERROR_OK)
		return error;
#endif

#ifdef WITH_WEBP
	error = nswebp_init();
	if (error != NSERROR_OK)
		return error;
#endif

	return error;
}


bool image_bitmap_plot(struct bitmap *bitmap,
		       struct content_redraw_data *data,
		       const struct rect *clip,
		       const struct redraw_context *ctx)
{
	bitmap_flags_t flags = BITMAPF_NONE;

	int width;
	int height;
	unsigned char *pixel;
	plot_style_t fill_style;
	struct rect area;

	width = guit->bitmap->get_width(bitmap);
	if (width == 1) {
		height = guit->bitmap->get_height(bitmap);
		if (height == 1) {
			/* optimise 1x1 bitmap plot */
			pixel = guit->bitmap->get_buffer(bitmap);
			fill_style.fill_colour = pixel_to_colour(pixel);

			if (guit->bitmap->get_opaque(bitmap) ||
			    ((fill_style.fill_colour & 0xff000000) == 0xff000000)) {

				area = *clip;

				if (data->repeat_x != true) {
					area.x0 = data->x;
					area.x1 = data->x + data->width;
				}

				if (data->repeat_y != true) {
					area.y0 = data->y;
					area.y1 = data->y + data->height;
				}

				fill_style.stroke_type = PLOT_OP_TYPE_NONE;
				fill_style.fill_type = PLOT_OP_TYPE_SOLID;

				return (ctx->plot->rectangle(ctx,
							     &fill_style,
							     &area) == NSERROR_OK);

			} else if ((fill_style.fill_colour & 0xff000000) == 0) {
				/* transparent pixel used as spacer, skip it */
				return true;
			}
		}
	}

	/* do the plot */
	if (data->repeat_x)
		flags |= BITMAPF_REPEAT_X;
	if (data->repeat_y)
		flags |= BITMAPF_REPEAT_Y;

	return (ctx->plot->bitmap(ctx,
				  bitmap,
				  data->x, data->y,
				  data->width, data->height,
				  data->background_colour,
				  flags) == NSERROR_OK);
}







netsurf-vince/pdf/content/handlers/image/image.h

/*
 * Copyright 2011 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Initialisation/finalisation of image handlers.
 */

#ifndef NETSURF_IMAGE_IMAGE_H_
#define NETSURF_IMAGE_IMAGE_H_

#include "utils/errors.h"

struct content_redraw_data;

/** Initialise the content handlers for image types.
 */
nserror image_init(void);

/** Common image content handler bitmap plot call.
 *
 * This plots the specified bitmap controlled by the redraw context
 * and specific content redraw data. It is a helper specifically
 * provided for image content handlers redraw callback.
 */
bool image_bitmap_plot(struct bitmap *bitmap,
		       struct content_redraw_data *data, 
		       const struct rect *clip,
		       const struct redraw_context *ctx);

#endif







netsurf-vince/pdf/content/handlers/image/image_cache.c

/*
 * Copyright 2011 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Cache implementation for bitmap images decoded into frontend format.
 */

#include <assert.h>
#include <stdint.h>
#include <stdbool.h>
#include <string.h>
#include <stdlib.h>

#include "netsurf/inttypes.h"
#include "utils/utils.h"
#include "utils/log.h"
#include "netsurf/misc.h"
#include "netsurf/bitmap.h"
#include "content/llcache.h"
#include "content/content_protected.h"
#include "desktop/gui_internal.h"

#include "image/image_cache.h"
#include "image/image.h"

/**
 * Age of an entry within the cache
 *
 * type deffed away so it can be readily changed later perhaps to a
 * wallclock time structure.
 */
typedef unsigned int cache_age;

/**
 * Image cache entry
 */
struct image_cache_entry_s {
	struct image_cache_entry_s *next; /**< next cache entry in list */
	struct image_cache_entry_s *prev; /**< previous cache entry in list */

	/** content is used as a key */
	struct content *content;
	/** associated bitmap entry */
	struct bitmap *bitmap;
	/** routine to convert content into bitmap */
	image_cache_convert_fn *convert;

	/* Statistics for replacement algorithm */

	unsigned int redraw_count; /**< number of times object has been drawn */
	cache_age redraw_age; /**< Age of last redraw */
	size_t bitmap_size; /**< size if storage occupied by bitmap */
	cache_age bitmap_age; /**< Age of last conversion to a bitmap by cache*/

	int conversion_count; /**< Number of times image has been converted */
};

/**
 * Current state of the cache.
 *
 * Global state of the cache. entries "age" is determined based on a
 * monotonically incrementing operation count. This avoids issues with
 * using wall clock time while allowing the LRU algorithm to work
 * sensibly.
 */
struct image_cache_s {
	/** Cache parameters */
	struct image_cache_parameters params;

	/** The "age" of the current operation */
	cache_age current_age;

	/* The objects the cache holds */
	struct image_cache_entry_s *entries;


	/* Statistics for management algorithm */

	/** total size of bitmaps currently allocated */
	size_t total_bitmap_size;

	/** Total count of bitmaps currently allocated */
	int bitmap_count;

	/** Maximum size of bitmaps allocated at any one time */
	size_t max_bitmap_size;
	/** The number of objects when maximum bitmap usage occurred */
	int max_bitmap_size_count;

	/** Maximum count of bitmaps allocated at any one time */
	int max_bitmap_count;
	/** The size of the bitmaps when the max count occurred */
	size_t max_bitmap_count_size;

	/** Bitmap was not available at plot time required conversion */
	int miss_count;
	uint64_t miss_size;
	/** Bitmap was available at plot time required no conversion */
	int hit_count;
	uint64_t hit_size;
	/** Bitmap was not available at plot time and required
	 * conversion which failed.
	 */
	int fail_count;
	uint64_t fail_size;

	/* Cache entry freed without ever being redrawn */
	int total_unrendered;
	/** Bitmap was available but never required - wasted conversions */
	int specultive_miss_count;

	/** Total number of additional (after the first) conversions */
	int total_extra_conversions;
	/** counts total number of images with more than one conversion */
	int total_extra_conversions_count;

	/** Bitmap with most conversions was converted this many times */
	int peak_conversions;
	/** Size of bitmap with most conversions */
	unsigned int peak_conversions_size;
};

/** image cache state */
static struct image_cache_s *image_cache = NULL;


/**
 * Find a cache entry by index.
 *
 * \param entryn index of cache entry
 * \return cache entry at index or NULL if not found.
 */
static struct image_cache_entry_s *image_cache__findn(int entryn)
{
	struct image_cache_entry_s *found;

	found = image_cache->entries;
	while ((found != NULL) && (entryn > 0)) {
		entryn--;
		found = found->next;
	}
	return found;
}


/**
 * Find the cache entry for a content
 *
 * \param c The content to get an entry for
 * \return The image cache entry or NULL if not found.
 */
static struct image_cache_entry_s *image_cache__find(const struct content *c)
{
	struct image_cache_entry_s *found;

	found = image_cache->entries;
	while ((found != NULL) && (found->content != c)) {
		found = found->next;
	}
	return found;
}

/**
 * Update the image cache statistics with an entry.
 *
 * \param centry The image cache entry to update the stats with.
 */
static void image_cache_stats_bitmap_add(struct image_cache_entry_s *centry)
{
	centry->bitmap_age = image_cache->current_age;
	centry->conversion_count++;

	image_cache->total_bitmap_size += centry->bitmap_size;
	image_cache->bitmap_count++;

	if (image_cache->total_bitmap_size > image_cache->max_bitmap_size) {
		image_cache->max_bitmap_size = image_cache->total_bitmap_size;
		image_cache->max_bitmap_size_count = image_cache->bitmap_count;

	}

	if (image_cache->bitmap_count > image_cache->max_bitmap_count) {
		image_cache->max_bitmap_count = image_cache->bitmap_count;
		image_cache->max_bitmap_count_size = image_cache->total_bitmap_size;
	}

	if (centry->conversion_count == 2) {
		image_cache->total_extra_conversions_count++;
	}

	if (centry->conversion_count > 1) {
		image_cache->total_extra_conversions++;
	}

	if ((centry->conversion_count > image_cache->peak_conversions) ||
	    (centry->conversion_count == image_cache->peak_conversions &&
	     centry->bitmap_size > image_cache->peak_conversions_size)) {
		image_cache->peak_conversions = centry->conversion_count;
		image_cache->peak_conversions_size = centry->bitmap_size;
	}
}

static void image_cache__link(struct image_cache_entry_s *centry)
{
	centry->next = image_cache->entries;
	centry->prev = NULL;
	if (centry->next != NULL) {
		centry->next->prev = centry;
	}
	image_cache->entries = centry;
}

static void image_cache__unlink(struct image_cache_entry_s *centry)
{
	/* unlink entry */
	if (centry->prev == NULL) {
		/* first in list */
		if (centry->next != NULL) {
			centry->next->prev = centry->prev;
			image_cache->entries = centry->next;
		} else {
			/* empty list */
			image_cache->entries = NULL;
		}
	} else {
		centry->prev->next = centry->next;

		if (centry->next != NULL) {
			centry->next->prev = centry->prev;
		}
	}
}

/**
 * free bitmap from an image cache entry
 *
 * \param centry The image cache entry to free bitmap from.
 */
static void image_cache__free_bitmap(struct image_cache_entry_s *centry)
{
	if (centry->bitmap != NULL) {
#ifdef IMAGE_CACHE_VERBOSE
		NSLOG(netsurf, INFO,
		      "Freeing bitmap %p size %d age %d redraw count %d",
		      centry->bitmap,
		      centry->bitmap_size,
		      image_cache->current_age - centry->bitmap_age,
		      centry->redraw_count);
#endif
		guit->bitmap->destroy(centry->bitmap);
		centry->bitmap = NULL;
		image_cache->total_bitmap_size -= centry->bitmap_size;
		image_cache->bitmap_count--;
		if (centry->redraw_count == 0) {
			image_cache->specultive_miss_count++;
		}
	}

}

/**
 * free image cache entry
 *
 * \param centry The image cache entry to free.
 */
static void image_cache__free_entry(struct image_cache_entry_s *centry)
{
#ifdef IMAGE_CACHE_VERBOSE
	NSLOG(netsurf, INFO, "freeing %p ", centry);
#endif

	if (centry->redraw_count == 0) {
		image_cache->total_unrendered++;
	}

	image_cache__free_bitmap(centry);

	image_cache__unlink(centry);

	free(centry);
}

/**
 * Image cache cleaner
 *
 * \param icache The image cache context.
 */
static void image_cache__clean(struct image_cache_s *icache)
{
	struct image_cache_entry_s *centry = icache->entries;

	while (centry != NULL) {
		if ((icache->current_age - centry->redraw_age) >
		    icache->params.bg_clean_time) {
			/* only consider older entries, avoids active entries */
			if ((icache->total_bitmap_size >
			     (icache->params.limit - icache->params.hysteresis)) &&
			    (rand() > (RAND_MAX / 2))) {
				image_cache__free_bitmap(centry);
			}
		}
		centry=centry->next;
	}
}

/**
 * Cache background scheduled callback.
 *
 * \param p The image cache context.
 */
static void image_cache__background_update(void *p)
{
	struct image_cache_s *icache = p;

	/* increment current cache age */
	icache->current_age += icache->params.bg_clean_time;

#ifdef IMAGE_CACHE_VERBOSE
	NSLOG(netsurf, INFO, "Cache age %ds", icache->current_age / 1000);
#endif

	image_cache__clean(icache);

	guit->misc->schedule(icache->params.bg_clean_time,
				image_cache__background_update,
				icache);
}

/* exported interface documented in image_cache.h */
struct bitmap *image_cache_get_bitmap(const struct content *c)
{
	struct image_cache_entry_s *centry;

	centry = image_cache__find(c);
	if (centry == NULL) {
		return NULL;
	}

	if (centry->bitmap == NULL) {
		if (centry->convert != NULL) {
			centry->bitmap = centry->convert(centry->content);
		}

		if (centry->bitmap != NULL) {
			image_cache_stats_bitmap_add(centry);
			image_cache->miss_count++;
			image_cache->miss_size += centry->bitmap_size;
		} else {
			image_cache->fail_count++;
			image_cache->fail_size += centry->bitmap_size;
		}
	} else {
		image_cache->hit_count++;
		image_cache->hit_size += centry->bitmap_size;
	}

	return centry->bitmap;
}

/* exported interface documented in image_cache.h */
bool image_cache_speculate(struct content *c)
{
	bool decision = false;

	/* If the cache is below its target usage and the bitmap is
	 * small enough speculate.
	 */
	if ((image_cache->total_bitmap_size < image_cache->params.limit) &&
	    (c->size <= image_cache->params.speculative_small)) {
#ifdef IMAGE_CACHE_VERBOSE
		NSLOG(netsurf, INFO,
		      "content size (%d) is smaller than minimum (%d)",
		      c->size,
		      SPECULATE_SMALL);
#endif
		decision = true;
	}

#ifdef IMAGE_CACHE_VERBOSE
	NSLOG(netsurf, INFO, "returning %d", decision);
#endif
	return decision;
}

/* exported interface documented in image_cache.h */
struct bitmap *image_cache_find_bitmap(struct content *c)
{
	struct image_cache_entry_s *centry;

	centry = image_cache__find(c);
	if (centry == NULL) {
		return NULL;
	}

	return centry->bitmap;
}

/* exported interface documented in image_cache.h */
nserror
image_cache_init(const struct image_cache_parameters *image_cache_parameters)
{
	image_cache = calloc(1, sizeof(struct image_cache_s));
	if (image_cache == NULL) {
		return NSERROR_NOMEM;
	}

	image_cache->params = *image_cache_parameters;

	guit->misc->schedule(image_cache->params.bg_clean_time,
				image_cache__background_update,
				image_cache);

	NSLOG(netsurf, INFO,
	      "Image cache initialised with a limit of %"PRIsizet" hysteresis of %"PRIsizet,
	      image_cache->params.limit,
	      image_cache->params.hysteresis);

	return NSERROR_OK;
}

/* exported interface documented in image_cache.h */
nserror image_cache_fini(void)
{
	unsigned int op_count;

	guit->misc->schedule(-1, image_cache__background_update, image_cache);

	NSLOG(netsurf, INFO, "Size at finish %"PRIsizet" (in %d)",
	      image_cache->total_bitmap_size, image_cache->bitmap_count);

	while (image_cache->entries != NULL) {
		image_cache__free_entry(image_cache->entries);
	}

	op_count = image_cache->hit_count +
		image_cache->miss_count +
		image_cache->fail_count;

	NSLOG(netsurf, INFO, "Age %ds", image_cache->current_age / 1000);
	NSLOG(netsurf, INFO, "Peak size %"PRIsizet" (in %d)",
	      image_cache->max_bitmap_size,
	      image_cache->max_bitmap_size_count);
	NSLOG(netsurf, INFO, "Peak image count %d (size %"PRIsizet")",
	      image_cache->max_bitmap_count,
	      image_cache->max_bitmap_count_size);

	if (op_count > 0) {
		uint64_t op_size;

		op_size = image_cache->hit_size +
			image_cache->miss_size +
			image_cache->fail_size;

		NSLOG(netsurf, INFO,
		      "Cache total/hit/miss/fail (counts) %d/%d/%d/%d (100%%/%d%%/%d%%/%d%%)",
		      op_count,
		      image_cache->hit_count,
		      image_cache->miss_count,
		      image_cache->fail_count,
		      (image_cache->hit_count * 100) / op_count,
		      (image_cache->miss_count * 100) / op_count,
		      (image_cache->fail_count * 100) / op_count);
		NSLOG(netsurf, INFO,
		      "Cache total/hit/miss/fail (size) %"PRIu64"/%"PRIu64"/%"PRIu64"/%"PRIu64" (100%%/%"PRId64"%%/%"PRId64"%%/%"PRId64"%%)",
		      op_size,
		      image_cache->hit_size,
		      image_cache->miss_size,
		      image_cache->fail_size,
		      (image_cache->hit_size * 100) / op_size,
		      (image_cache->miss_size * 100) / op_size,
		      (image_cache->fail_size * 100) / op_size);
	}

	NSLOG(netsurf, INFO,
	      "Total images never rendered: %d (includes %d that were converted)",
	      image_cache->total_unrendered,
	      image_cache->specultive_miss_count);

	NSLOG(netsurf, INFO,
	      "Total number of excessive conversions: %d (from %d images converted more than once)",
	      image_cache->total_extra_conversions,
	      image_cache->total_extra_conversions_count);

	NSLOG(netsurf, INFO, "Bitmap of size %d had most (%d) conversions",
	      image_cache->peak_conversions_size,
	      image_cache->peak_conversions);

	free(image_cache);

	return NSERROR_OK;
}

/* exported interface documented in image_cache.h */
nserror image_cache_add(struct content *content,
			struct bitmap *bitmap,
			image_cache_convert_fn *convert)
{
	struct image_cache_entry_s *centry;

	/* bump the cache age by a ms to ensure multiple items are not
	 * added at exactly the same time
	 */
	image_cache->current_age++;

	centry = image_cache__find(content);
	if (centry == NULL) {
		/* new cache entry, content not previously added */
		centry = calloc(1, sizeof(struct image_cache_entry_s));
		if (centry == NULL) {
			return NSERROR_NOMEM;
		}
		image_cache__link(centry);
		centry->content = content;

		centry->bitmap_size = content->width * content->height * 4;
	}

	NSLOG(netsurf, INFO, "centry %p, content %p, bitmap %p", centry,
	      content, bitmap);

	centry->convert = convert;

	/* set bitmap entry if one is passed, free extant one if present */
	if (bitmap != NULL) {
		if (centry->bitmap != NULL) {
			guit->bitmap->destroy(centry->bitmap);
		} else {
			image_cache_stats_bitmap_add(centry);
		}
		centry->bitmap = bitmap;
	} else {
		/* no bitmap, check to see if we should speculatively convert */
		if ((centry->convert != NULL) &&
		    (image_cache_speculate(content) == true)) {
			centry->bitmap = centry->convert(centry->content);

			if (centry->bitmap != NULL) {
				image_cache_stats_bitmap_add(centry);
			} else {
				image_cache->fail_count++;
			}
		}
	}



	return NSERROR_OK;
}

/* exported interface documented in image_cache.h */
nserror image_cache_remove(struct content *content)
{
	struct image_cache_entry_s *centry;

	/* get the cache entry */
	centry = image_cache__find(content);
	if (centry == NULL) {
		NSLOG(netsurf, INFO,
		      "Could not find cache entry for content (%p)", content);
		return NSERROR_NOT_FOUND;
	}

	image_cache__free_entry(centry);

	return NSERROR_OK;
}

/* exported interface documented in image_cache.h */
int image_cache_snsummaryf(char *string, size_t size, const char *fmt)
{
	size_t slen = 0; /* current output string length */
	int fmtc = 0; /* current index into format string */
	bool pct;
	unsigned int op_count;
	uint64_t op_size;

	op_count = image_cache->hit_count +
		image_cache->miss_count +
		image_cache->fail_count;

	op_size = image_cache->hit_size +
		image_cache->miss_size +
		image_cache->fail_size;

	while((slen < size) && (fmt[fmtc] != 0)) {
		if (fmt[fmtc] == '%') {
			fmtc++;

			/* check for percentage modifier */
			if (fmt[fmtc] == 'p') {
				fmtc++;
				pct = true;
			} else {
				pct = false;
			}

#define FMTCHR(chr,fmt,var) case chr : \
slen += snprintf(string + slen, size - slen, "%"fmt, image_cache->var); break

#define FMTPCHR(chr,fmt,var,div) \
case chr :					\
	if (pct) {							\
		if (div > 0) {						\
			slen += snprintf(string + slen, size - slen, "%"PRId64, (uint64_t)((image_cache->var * 100) / div)); \
		} else {						\
			slen += snprintf(string + slen, size - slen, "100"); \
		}							\
	} else {							\
		slen += snprintf(string + slen, size - slen, "%"fmt, image_cache->var); \
	} break


			switch (fmt[fmtc]) {
			case '%':
				string[slen] = '%';
				slen++;
				break;

			FMTCHR('a', PRIssizet, params.limit);
			FMTCHR('b', PRIssizet, params.hysteresis);
			FMTCHR('c', PRIssizet, total_bitmap_size);
			FMTCHR('d', "d", bitmap_count);
			FMTCHR('e', "u", current_age / 1000);
			FMTCHR('f', PRIssizet, max_bitmap_size);
			FMTCHR('g', "d", max_bitmap_size_count);
			FMTCHR('h', "d", max_bitmap_count);
			FMTCHR('i', PRIssizet, max_bitmap_count_size);


			case 'j':
				slen += snprintf(string + slen, size - slen,
						 "%u", pct?100:op_count);
				break;

			FMTPCHR('k', "d", hit_count, op_count);
			FMTPCHR('l', "d", miss_count, op_count);
			FMTPCHR('m', "d", fail_count, op_count);

			case 'n':
				slen += snprintf(string + slen, size - slen,
						 "%"PRId64, pct?100:op_size);
				break;

			FMTPCHR('o', PRId64, hit_size, op_size);
			FMTPCHR('q', PRId64, miss_size, op_size);
			FMTPCHR('r', PRId64, fail_size, op_size);

			FMTCHR('s', "d", total_unrendered);
			FMTCHR('t', "d", specultive_miss_count);
			FMTCHR('u', "d", total_extra_conversions);
			FMTCHR('v', "d", total_extra_conversions_count);
			FMTCHR('w', "u", peak_conversions_size);
			FMTCHR('x', "d", peak_conversions);


			}
#undef FMTCHR
#undef FMTPCHR

			fmtc++;
		} else {
			string[slen] = fmt[fmtc];
			slen++;
			fmtc++;
		}
	}

	/* Ensure that we NUL-terminate the output */
	string[min(slen, size - 1)] = '\0';

	return slen;
}

/* exported interface documented in image_cache.h */
int
image_cache_snentryf(char *string,
		     size_t size,
		     unsigned int entryn,
		     const char *fmt)
{
	struct image_cache_entry_s *centry;
	size_t slen = 0; /* current output string length */
	int fmtc = 0; /* current index into format string */
	lwc_string *origin; /* current entry's origin */

	centry = image_cache__findn(entryn);
	if (centry == NULL)
		return -1;

	while((slen < size) && (fmt[fmtc] != 0)) {
		if (fmt[fmtc] == '%') {
			fmtc++;
			switch (fmt[fmtc]) {
			case 'e':
				slen += snprintf(string + slen, size - slen,
						"%u", entryn);
				break;

			case 'r':
				slen += snprintf(string + slen, size - slen,
						"%u", centry->redraw_count);
				break;

			case 'a':
				slen += snprintf(string + slen, size - slen,
						 "%.2f", (float)((image_cache->current_age -  centry->redraw_age)) / 1000);
				break;


			case 'c':
				slen += snprintf(string + slen, size - slen,
						"%d", centry->conversion_count);
				break;

			case 'g':
				slen += snprintf(string + slen, size - slen,
						"%.2f", (float)((image_cache->current_age -  centry->bitmap_age)) / 1000);
				break;

			case 'k':
				slen += snprintf(string + slen, size - slen,
						"%p", centry->content);
				break;

			case 'U':
				slen += snprintf(string + slen, size - slen,
						"%s", nsurl_access(llcache_handle_get_url(centry->content->llcache)));
				break;

			case 'o':
				if (nsurl_has_component(llcache_handle_get_url(
						centry->content->llcache),
						NSURL_HOST)) {
					origin = nsurl_get_component(
							llcache_handle_get_url(
							centry->content->
								llcache),
							NSURL_HOST);

					slen += snprintf(string + slen,
							size - slen, "%s",
							lwc_string_data(
								origin));

					lwc_string_unref(origin);
				} else {
					slen += snprintf(string + slen,
							size - slen, "%s",
							"localhost");
				}
				break;

			case 's':
				if (centry->bitmap != NULL) {
					slen += snprintf(string + slen,
							 size - slen,
							 "%" PRIssizet,
							 centry->bitmap_size);
				} else {
					slen += snprintf(string + slen,
							 size - slen,
							 "0");
				}
				break;
			}
			fmtc++;
		} else {
			string[slen] = fmt[fmtc];
			slen++;
			fmtc++;
		}
	}

	/* Ensure that we NUL-terminate the output */
	string[min(slen, size - 1)] = '\0';

	return slen;
}


/* exported interface documented in image_cache.h */
bool image_cache_redraw(struct content *c,
			struct content_redraw_data *data,
			const struct rect *clip,
			const struct redraw_context *ctx)
{
	struct image_cache_entry_s *centry;

	/* get the cache entry */
	centry = image_cache__find(c);
	if (centry == NULL) {
		NSLOG(netsurf, INFO,
		      "Could not find cache entry for content (%p)", c);
		return false;
	}

	if (centry->bitmap == NULL) {
		if (centry->convert != NULL) {
			centry->bitmap = centry->convert(centry->content);
		}

		if (centry->bitmap != NULL) {
			image_cache_stats_bitmap_add(centry);
			image_cache->miss_count++;
			image_cache->miss_size += centry->bitmap_size;
		} else {
			image_cache->fail_count++;
			image_cache->fail_size += centry->bitmap_size;
			return false;
		}
	} else {
		image_cache->hit_count++;
		image_cache->hit_size += centry->bitmap_size;
	}


	/* update statistics */
	centry->redraw_count++;
	centry->redraw_age = image_cache->current_age;

	return image_bitmap_plot(centry->bitmap, data, clip, ctx);
}

/* exported interface documented in image_cache.h */
void image_cache_destroy(struct content *content)
{
	struct image_cache_entry_s *centry;

	/* get the cache entry */
	centry = image_cache__find(content);
	if (centry == NULL) {
		NSLOG(netsurf, INFO,
		      "Could not find cache entry for content (%p)", content);
	} else {
		image_cache__free_entry(centry);
	}
}

/* exported interface documented in image_cache.h */
void *image_cache_get_internal(const struct content *c, void *context)
{
	return image_cache_get_bitmap(c);
}

/* exported interface documented in image_cache.h */
bool image_cache_is_opaque(struct content *c)
{
	struct bitmap *bmp;
	bmp = image_cache_get_bitmap(c);
	if (bmp != NULL) {
		return guit->bitmap->get_opaque(bmp);
	}
	return false;
}

/* exported interface documented in image_cache.h */
content_type image_cache_content_type(void)
{
	return CONTENT_IMAGE;
}







netsurf-vince/pdf/content/handlers/image/image_cache.h

/*
 * Copyright 2011 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * The image content handler intermediate image cache.
 *
 * This cache allows netsurf to use a generic intermediate bitmap
 * format without keeping the
 * intermediate representation in memory.
 *
 * The bitmap structure is opaque to the rest of netsurf and is
 * controlled by the platform-specific code (see image/bitmap.h for
 * detials). All image content handlers convert into this format and
 * pass it to the plot functions for display,
 * 
 * This cache maintains a link between the underlying original content
 * and the intermediate representation. It is intended to be flexable
 * and either manage the bitmap plotting completely or give the image
 * content handler complete control.
 */

#ifndef NETSURF_IMAGE_IMAGE_CACHE_H_
#define NETSURF_IMAGE_IMAGE_CACHE_H_

#include "utils/errors.h"
#include "netsurf/content_type.h"

struct content;
struct content_redraw_data;
struct redraw_context;

typedef struct bitmap * (image_cache_convert_fn) (struct content *content);

struct image_cache_parameters {
	/** How frequently the background cache clean process is run (ms) */
	unsigned int bg_clean_time;

	/** The target upper bound for the image cache size */
	size_t limit;

	/** The hysteresis allowed round the target size */
	size_t hysteresis;

	/** The speculative conversion "small" size */
	size_t speculative_small;
};

/** Initialise the image cache 
 *
 * @param image_cache_parameters The control parameters for the image cache
 */
nserror image_cache_init(const struct image_cache_parameters *image_cache_parameters);
nserror image_cache_fini(void);

/** adds an image content to be cached. 
 * 
 * @param content The content handle used as a key
 * @param bitmap A bitmap representing the already converted content or NULL.
 * @param convert A function pointer to convert the content into a bitmap or NULL.
 * @return A netsurf error code.
 */
nserror image_cache_add(struct content *content, 
			struct bitmap *bitmap, 
			image_cache_convert_fn *convert);

nserror image_cache_remove(struct content *content);


/** Obtain a bitmap from a content converting from source if neccessary. */
struct bitmap *image_cache_get_bitmap(const struct content *c);

/** Obtain a bitmap from a content with no conversion */
struct bitmap *image_cache_find_bitmap(struct content *c);

/** Decide if a content should be speculatively converted.
 *
 * This allows for image content handlers to ask the cache if a bitmap
 * should be generated before it is added to the cache. This is the
 * same decision logic used to decide to perform an immediate
 * conversion when a content is initially added to the cache. 
 *
 * @param c The content to be considered.
 * @return true if a speculative conversion is desired false otherwise.
 */
bool image_cache_speculate(struct content *c);

/**
 * Fill a buffer with information about a cache entry using a format.
 *
 * The format string is copied into the output buffer with the
 * following replaced:
 * %e - The entry number
 * %k - The content key
 * %r - The number of redraws of this bitmap
 * %c - The number of times this bitmap has been converted
 * %s - The size of the current bitmap allocation
 *
 * \param string  The buffer in which to place the results.
 * \param size    The size of the string buffer.
 * \param entryn  The opaque entry number.
 * \param fmt     The format string.
 * \return The number of bytes written to \a string or -1 on error
 */
int image_cache_snentryf(char *string, size_t size, unsigned int entryn,
			 const char *fmt);

/**
 * Fill a buffer with information about the image cache using a format.
 *
 * The format string is copied into the output buffer with the
 * following replaced:
 *
 * a Configured cache limit size
 * b Configured cache hysteresis size
 * c Current caches total consumed size
 * d Number of images currently in the cache
 * e The age of the cache
 * f The largest amount of space the cache has occupied since initialisation
 * g The number of objetcs when the cache was at its largest
 * h The largest number of images in the cache since initialisation
 * i The size of the cache when the largest number of objects occoured
 * j The total number of read operations performed on the cache
 * k The total number of read operations satisfied from the cache without 
 *     conversion.
 * l The total number of read operations satisfied from the cache which 
 *     required a conversion.
 * m The total number of read operations which could not be sucessfully 
 *     returned. ie. not available in cache and conversion failed.
 * n The total size  of read operations performed on the cache
 * o The total size of read operations satisfied from the cache without 
 *     conversion.
 * q The total size of read operations satisfied from the cache which 
 *     required a conversion.
 * r The total size of read operations which could not be sucessfully 
 *     returned. ie. not available in cache and conversion failed.
 * s The number of images which were placed in the cache but never read.
 * t The number of images that were converted on insertion into the cache which were subsequently never used.
 * u The number of times an image was converted after the first
 * v The number of images that had extra conversions performed.
 * w Size of the image that was converted (read missed cache) highest number 
 *     of times.
 * x The number of times the image that was converted (read missed cache) 
 *     highest number of times.
 *
 * format modifiers:
 * A p before the value modifies the replacement to be a percentage.
 *
 *
 * \param string  The buffer in which to place the results.
 * \param size    The size of the string buffer.
 * \param fmt     The format string.
 * \return The number of bytes written to \a string or -1 on error
 */

int image_cache_snsummaryf(char *string, size_t size, const char *fmt);

/********* Image content handler generic cache callbacks ************/

/**
 * Generic content redraw callback
 *
 * May be used by image content handlers as their redraw
 * callback. Performs all neccissary cache lookups and conversions and
 * calls the bitmap plot function in the redraw context.
 */
bool image_cache_redraw(struct content *c, 
			struct content_redraw_data *data,
			const struct rect *clip, 
			const struct redraw_context *ctx);

void image_cache_destroy(struct content *c);

void *image_cache_get_internal(const struct content *c, void *context);

bool image_cache_is_opaque(struct content *c);

content_type image_cache_content_type(void);

#endif







netsurf-vince/pdf/content/handlers/image/jpeg.c

/*
 * Copyright 2004 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2004 John M Bell <jmb202@ecs.soton.ac.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * implementation of content handling for JPEG images.
 *
 * This implementation uses the IJG JPEG library.
 */

#include <stdbool.h>
#include <stdlib.h>
#include <setjmp.h>

#include "utils/utils.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "netsurf/bitmap.h"
#include "content/llcache.h"
#include "content/content.h"
#include "content/content_protected.h"
#include "content/content_factory.h"
#include "desktop/gui_internal.h"

#include "image/image_cache.h"

#define JPEG_INTERNAL_OPTIONS
#include "jpeglib.h"
#include "jpeg.h"

/** absolute minimum size of a jpeg below which it is not even worth
 * trying to read header data
 */
#define MIN_JPEG_SIZE 20

#ifdef riscos
/* We prefer the library to be configured with these options to save
 * copying data during decoding. */
#if RGB_RED != 0 || RGB_GREEN != 1 || RGB_BLUE != 2 || RGB_PIXELSIZE != 4
#warning JPEG library not optimally configured. Decoding will be slower.
#endif
/* but we don't care if we're not on RISC OS */
#endif

static char nsjpeg_error_buffer[JMSG_LENGTH_MAX];

static unsigned char nsjpeg_eoi[] = { 0xff, JPEG_EOI };

/**
 * Content create entry point.
 */
static nserror nsjpeg_create(const content_handler *handler,
		lwc_string *imime_type, const struct http_parameter *params,
		llcache_handle *llcache, const char *fallback_charset,
		bool quirks, struct content **c)
{
	struct content *jpeg;
	nserror error;

	jpeg = calloc(1, sizeof(struct content));
	if (jpeg == NULL)
		return NSERROR_NOMEM;

	error = content__init(jpeg, handler, imime_type, params,
			      llcache, fallback_charset, quirks);
	if (error != NSERROR_OK) {
		free(jpeg);
		return error;
	}

	*c = jpeg;

	return NSERROR_OK;
}

/**
 * JPEG data source manager: initialize source.
 */
static void nsjpeg_init_source(j_decompress_ptr cinfo)
{
}


/**
 * JPEG data source manager: fill the input buffer.
 *
 * This can only occur if the JPEG data was truncated or corrupted. Insert a
 * fake EOI marker to allow the decompressor to output as much as possible.
 */
static boolean nsjpeg_fill_input_buffer(j_decompress_ptr cinfo)
{
	cinfo->src->next_input_byte = nsjpeg_eoi;
	cinfo->src->bytes_in_buffer = 2;
 	return TRUE;
}


/**
 * JPEG data source manager: skip num_bytes worth of data.
 */

static void nsjpeg_skip_input_data(j_decompress_ptr cinfo, long num_bytes)
{
	if ((long) cinfo->src->bytes_in_buffer < num_bytes) {
		cinfo->src->next_input_byte = 0;
		cinfo->src->bytes_in_buffer = 0;
	} else {
		cinfo->src->next_input_byte += num_bytes;
		cinfo->src->bytes_in_buffer -= num_bytes;
	}
}


/**
 * JPEG data source manager: terminate source.
 */
static void nsjpeg_term_source(j_decompress_ptr cinfo)
{
}


/**
 * Error output handler for JPEG library.
 *
 * This logs to NetSurf log instead of stderr.
 * Warnings only - fatal errors are trapped by nsjpeg_error_exit
 *                 and do not call the output handler.
 */
static void nsjpeg_error_log(j_common_ptr cinfo)
{
	cinfo->err->format_message(cinfo, nsjpeg_error_buffer);
	NSLOG(netsurf, INFO, "%s", nsjpeg_error_buffer);
}


/**
 * Fatal error handler for JPEG library.
 *
 * This prevents jpeglib calling exit() on a fatal error.
 */
static void nsjpeg_error_exit(j_common_ptr cinfo)
{
	jmp_buf *setjmp_buffer = (jmp_buf *) cinfo->client_data;

	cinfo->err->format_message(cinfo, nsjpeg_error_buffer);
	NSLOG(netsurf, INFO, "%s", nsjpeg_error_buffer);

	longjmp(*setjmp_buffer, 1);
}

/**
 * create a bitmap from jpeg content.
 */
static struct bitmap *
jpeg_cache_convert(struct content *c)
{
	const uint8_t *source_data; /* Jpeg source data */
	size_t source_size; /* length of Jpeg source data */
	struct jpeg_decompress_struct cinfo;
	struct jpeg_error_mgr jerr;
	jmp_buf setjmp_buffer;
	unsigned int height;
	unsigned int width;
	struct bitmap * volatile bitmap = NULL;
	uint8_t * volatile pixels = NULL;
	size_t rowstride;
	struct jpeg_source_mgr source_mgr = {
		0,
		0,
		nsjpeg_init_source,
		nsjpeg_fill_input_buffer,
		nsjpeg_skip_input_data,
		jpeg_resync_to_restart,
		nsjpeg_term_source };

	/* obtain jpeg source data and perfom minimal sanity checks */
	source_data = content__get_source_data(c, &source_size);

	if ((source_data == NULL) ||
	    (source_size < MIN_JPEG_SIZE)) {
		return NULL;
	}

	/* setup a JPEG library error handler */
	cinfo.err = jpeg_std_error(&jerr);
	jerr.error_exit = nsjpeg_error_exit;
	jerr.output_message = nsjpeg_error_log;

	/* handler for fatal errors during decompression */
	if (setjmp(setjmp_buffer)) {
		jpeg_destroy_decompress(&cinfo);
		return bitmap;
	}

	cinfo.client_data = &setjmp_buffer;
	jpeg_create_decompress(&cinfo);

	/* setup data source */
	source_mgr.next_input_byte = source_data;
	source_mgr.bytes_in_buffer = source_size;
	cinfo.src = &source_mgr;

	/* read JPEG header information */
	jpeg_read_header(&cinfo, TRUE);

	/* set output processing parameters */
	if (cinfo.jpeg_color_space == JCS_CMYK ||
			cinfo.jpeg_color_space == JCS_YCCK) {
		cinfo.out_color_space = JCS_CMYK;
	} else {
		cinfo.out_color_space = JCS_RGB;
	}
	cinfo.dct_method = JDCT_ISLOW;

	/* commence the decompression, output parameters now valid */
	jpeg_start_decompress(&cinfo);

	width = cinfo.output_width;
	height = cinfo.output_height;

	/* create opaque bitmap (jpegs cannot be transparent) */
	bitmap = guit->bitmap->create(width, height, BITMAP_NEW | BITMAP_OPAQUE);
	if (bitmap == NULL) {
		/* empty bitmap could not be created */
		jpeg_destroy_decompress(&cinfo);
		return NULL;
	}

	pixels = guit->bitmap->get_buffer(bitmap);
	if (pixels == NULL) {
		/* bitmap with no buffer available */
		guit->bitmap->destroy(bitmap);
		jpeg_destroy_decompress(&cinfo);
		return NULL;
	}

	/* Convert scanlines from jpeg into bitmap */
	rowstride = guit->bitmap->get_rowstride(bitmap);
	do {
		JSAMPROW scanlines[1];

		scanlines[0] = (JSAMPROW) (pixels +
					   rowstride * cinfo.output_scanline);
		jpeg_read_scanlines(&cinfo, scanlines, 1);

		if (cinfo.out_color_space == JCS_CMYK) {
			int i;
			for (i = width - 1; 0 <= i; i--) {
				/* Trivial inverse CMYK -> RGBA */
				const int c = scanlines[0][i * 4 + 0];
				const int m = scanlines[0][i * 4 + 1];
				const int y = scanlines[0][i * 4 + 2];
				const int k = scanlines[0][i * 4 + 3];

				const int ck = c * k;
				const int mk = m * k;
				const int yk = y * k;

#define DIV255(x) ((x) + 1 + ((x) >> 8)) >> 8
				scanlines[0][i * 4 + 0] = DIV255(ck);
				scanlines[0][i * 4 + 1] = DIV255(mk);
				scanlines[0][i * 4 + 2] = DIV255(yk);
				scanlines[0][i * 4 + 3] = 0xff;
#undef DIV255
			}
		} else {
#if RGB_RED != 0 || RGB_GREEN != 1 || RGB_BLUE != 2 || RGB_PIXELSIZE != 4
			/* Missmatch between configured libjpeg pixel format and
			 * NetSurf pixel format.  Convert to RGBA */
			int i;
			for (i = width - 1; 0 <= i; i--) {
				int r = scanlines[0][i * RGB_PIXELSIZE + RGB_RED];
				int g = scanlines[0][i * RGB_PIXELSIZE + RGB_GREEN];
				int b = scanlines[0][i * RGB_PIXELSIZE + RGB_BLUE];
				scanlines[0][i * 4 + 0] = r;
				scanlines[0][i * 4 + 1] = g;
				scanlines[0][i * 4 + 2] = b;
				scanlines[0][i * 4 + 3] = 0xff;
			}
#endif
		}
	} while (cinfo.output_scanline != cinfo.output_height);
	guit->bitmap->modified(bitmap);

	jpeg_finish_decompress(&cinfo);
	jpeg_destroy_decompress(&cinfo);

	return bitmap;
}

/**
 * Convert a CONTENT_JPEG for display.
 */
static bool nsjpeg_convert(struct content *c)
{
	struct jpeg_decompress_struct cinfo;
	struct jpeg_error_mgr jerr;
	jmp_buf setjmp_buffer;
	struct jpeg_source_mgr source_mgr = { 0, 0,
		nsjpeg_init_source, nsjpeg_fill_input_buffer,
		nsjpeg_skip_input_data, jpeg_resync_to_restart,
		nsjpeg_term_source };
	union content_msg_data msg_data;
	const uint8_t *data;
	size_t size;
	char *title;

	/* check image header is valid and get width/height */
	data = content__get_source_data(c, &size);

	cinfo.err = jpeg_std_error(&jerr);
	jerr.error_exit = nsjpeg_error_exit;
	jerr.output_message = nsjpeg_error_log;

	if (setjmp(setjmp_buffer)) {
		jpeg_destroy_decompress(&cinfo);

		msg_data.errordata.errorcode = NSERROR_UNKNOWN;
		msg_data.errordata.errormsg = nsjpeg_error_buffer;
		content_broadcast(c, CONTENT_MSG_ERROR, &msg_data);
		return false;
	}

	cinfo.client_data = &setjmp_buffer;
	jpeg_create_decompress(&cinfo);
	source_mgr.next_input_byte = (unsigned char *) data;
	source_mgr.bytes_in_buffer = size;
	cinfo.src = &source_mgr;
	jpeg_read_header(&cinfo, TRUE);
	cinfo.out_color_space = JCS_RGB;
	cinfo.dct_method = JDCT_ISLOW;

	jpeg_calc_output_dimensions(&cinfo);

	c->width = cinfo.output_width;
	c->height = cinfo.output_height;
	c->size = c->width * c->height * 4;

	jpeg_destroy_decompress(&cinfo);

	image_cache_add(c, NULL, jpeg_cache_convert);

	/* set title text */
	title = messages_get_buff("JPEGTitle",
			nsurl_access_leaf(llcache_handle_get_url(c->llcache)),
			c->width, c->height);
	if (title != NULL) {
		content__set_title(c, title);
		free(title);
	}

	content_set_ready(c);
	content_set_done(c);	
	content_set_status(c, ""); /* Done: update status bar */

	return true;
}



/**
 * Clone content.
 */
static nserror nsjpeg_clone(const struct content *old, struct content **newc)
{
	struct content *jpeg_c;
	nserror error;

	jpeg_c = calloc(1, sizeof(struct content));
	if (jpeg_c == NULL)
		return NSERROR_NOMEM;

	error = content__clone(old, jpeg_c);
	if (error != NSERROR_OK) {
		content_destroy(jpeg_c);
		return error;
	}

	/* re-convert if the content is ready */
	if ((old->status == CONTENT_STATUS_READY) ||
	    (old->status == CONTENT_STATUS_DONE)) {
		if (nsjpeg_convert(jpeg_c) == false) {
			content_destroy(jpeg_c);
			return NSERROR_CLONE_FAILED;
		}
	}

	*newc = jpeg_c;

	return NSERROR_OK;
}

static const content_handler nsjpeg_content_handler = {
	.create = nsjpeg_create,
	.data_complete = nsjpeg_convert,
	.destroy = image_cache_destroy,
	.redraw = image_cache_redraw,
	.clone = nsjpeg_clone,
	.get_internal = image_cache_get_internal,
	.type = image_cache_content_type,
	.is_opaque = image_cache_is_opaque,
	.no_share = false,
};

static const char *nsjpeg_types[] = {
	"image/jpeg",
	"image/jpg",
	"image/pjpeg"
};

CONTENT_FACTORY_REGISTER_TYPES(nsjpeg, nsjpeg_types, nsjpeg_content_handler);







netsurf-vince/pdf/content/handlers/image/jpeg.h

/*
 * Copyright 2004 James Bursa <bursa@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Content for image/jpeg (interface).
 */

#ifndef _NETSURF_IMAGE_JPEG_H_
#define _NETSURF_IMAGE_JPEG_H_

nserror nsjpeg_init(void);

#endif







netsurf-vince/pdf/content/handlers/image/nssprite.c

 /*
 * Copyright 2008 James Shaw <js102@zepler.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * librosprite implementation for content image/x-riscos-sprite
 */

#include <stdbool.h>
#include <stdlib.h>
#include <librosprite.h>

#include "utils/utils.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "netsurf/plotters.h"
#include "netsurf/bitmap.h"
#include "netsurf/content.h"
#include "content/llcache.h"
#include "content/content_protected.h"
#include "content/content_factory.h"
#include "desktop/gui_internal.h"

#include "image/nssprite.h"

typedef struct nssprite_content {
	struct content base;
	struct bitmap *bitmap;	/**< Created NetSurf bitmap */

	struct rosprite_area* sprite_area;
} nssprite_content;


#define ERRCHK(x) do { \
	rosprite_error err = x; \
	if (err == ROSPRITE_EOF) { \
		NSLOG(netsurf, INFO, "Got ROSPRITE_EOF when loading sprite file"); \
		goto ro_sprite_error; \
	} else if (err == ROSPRITE_BADMODE) { \
		NSLOG(netsurf, INFO, "Got ROSPRITE_BADMODE when loading sprite file"); \
		goto ro_sprite_error; \
	} else if (err == ROSPRITE_OK) { \
	} else { \
		goto ro_sprite_error; \
	} \
} while(0)




static nserror nssprite_create(const content_handler *handler,
		lwc_string *imime_type, const struct http_parameter *params,
		struct llcache_handle *llcache, const char *fallback_charset,
		bool quirks, struct content **c)
{
	nssprite_content *sprite;
	nserror error;

	sprite = calloc(1, sizeof(nssprite_content));
	if (sprite == NULL)
		return NSERROR_NOMEM;

	error = content__init(&sprite->base, handler, imime_type, params,
			llcache, fallback_charset, quirks);
	if (error != NSERROR_OK) {
		free(sprite);
		return error;
	}

	*c = (struct content *) sprite;

	return NSERROR_OK;
}

/**
 * Convert a CONTENT_SPRITE for display.
 *
 * No conversion is necessary. We merely read the sprite dimensions.
 */

static bool nssprite_convert(struct content *c)
{
	nssprite_content *nssprite = (nssprite_content *) c;

	struct rosprite_mem_context* ctx = NULL;

	const uint8_t *data;
	size_t size;
	char *title;

	data = content__get_source_data(c, &size);

	ERRCHK(rosprite_create_mem_context((uint8_t *) data, size, &ctx));

	struct rosprite_area* sprite_area;
	ERRCHK(rosprite_load(rosprite_mem_reader, ctx, &sprite_area));
	rosprite_destroy_mem_context(ctx);
	nssprite->sprite_area = sprite_area;

	assert(sprite_area->sprite_count > 0);

	struct rosprite* sprite = sprite_area->sprites[0];

	nssprite->bitmap = guit->bitmap->create(sprite->width, sprite->height, BITMAP_NEW);
	if (!nssprite->bitmap) {
		content_broadcast_error(c, NSERROR_NOMEM, NULL);
		return false;
	}
	uint32_t* imagebuf = (uint32_t *)guit->bitmap->get_buffer(nssprite->bitmap);
	if (!imagebuf) {
		content_broadcast_error(c, NSERROR_NOMEM, NULL);
		return false;
	}
	unsigned char *spritebuf = (unsigned char *)sprite->image;

	/* reverse byte order of each word */
	for (uint32_t y = 0; y < sprite->height; y++) {
		for (uint32_t x = 0; x < sprite->width; x++) {
			int offset = 4 * (y * sprite->width + x);

			*imagebuf = (spritebuf[offset] << 24) |
					(spritebuf[offset + 1] << 16) |
					(spritebuf[offset + 2] << 8) |
					(spritebuf[offset + 3]);

			imagebuf++;
		}
	}

	c->width = sprite->width;
	c->height = sprite->height;

	/* set title text */
	title = messages_get_buff("SpriteTitle",
			nsurl_access_leaf(llcache_handle_get_url(c->llcache)),
			c->width, c->height);
	if (title != NULL) {
		content__set_title(c, title);
		free(title);
	}

	guit->bitmap->modified(nssprite->bitmap);

	content_set_ready(c);
	content_set_done(c);
	content_set_status(c, ""); /* Done: update status bar */

	return true;

ro_sprite_error:
	if (ctx != NULL) {
		rosprite_destroy_mem_context(ctx);
	}
	content_broadcast_error(c, NSERROR_SPRITE_ERROR, NULL);

	return false;
}


/**
 * Destroy a CONTENT_SPRITE and free all resources it owns.
 */

static void nssprite_destroy(struct content *c)
{
	nssprite_content *nssprite = (nssprite_content *) c;

	if (nssprite->sprite_area != NULL)
		rosprite_destroy_sprite_area(nssprite->sprite_area);
	if (nssprite->bitmap != NULL)
		guit->bitmap->destroy(nssprite->bitmap);
}


/**
 * Redraw a CONTENT_SPRITE.
 */

static bool
nssprite_redraw(struct content *c,
		struct content_redraw_data *data,
		const struct rect *clip,
		const struct redraw_context *ctx)
{
	nssprite_content *nssprite = (nssprite_content *) c;
	bitmap_flags_t flags = BITMAPF_NONE;

	if (data->repeat_x) {
		flags |= BITMAPF_REPEAT_X;
	}
	if (data->repeat_y) {
		flags |= BITMAPF_REPEAT_Y;
	}

	return (ctx->plot->bitmap(ctx,
				  nssprite->bitmap,
				  data->x, data->y,
				  data->width, data->height,
				  data->background_colour,
				  flags) == NSERROR_OK);
}


static nserror nssprite_clone(const struct content *old, struct content **newc)
{
	nssprite_content *sprite;
	nserror error;

	sprite = calloc(1, sizeof(nssprite_content));
	if (sprite == NULL)
		return NSERROR_NOMEM;

	error = content__clone(old, &sprite->base);
	if (error != NSERROR_OK) {
		content_destroy(&sprite->base);
		return error;
	}

	/* Simply replay convert */
	if (old->status == CONTENT_STATUS_READY ||
			old->status == CONTENT_STATUS_DONE) {
		if (nssprite_convert(&sprite->base) == false) {
			content_destroy(&sprite->base);
			return NSERROR_CLONE_FAILED;
		}
	}

	*newc = (struct content *) sprite;

	return NSERROR_OK;
}

static void *nssprite_get_internal(const struct content *c, void *context)
{
	nssprite_content *nssprite = (nssprite_content *) c;

	return nssprite->bitmap;
}

static content_type nssprite_content_type(void)
{
	return CONTENT_IMAGE;
}


static bool nssprite_content_is_opaque(struct content *c)
{
	nssprite_content *nssprite = (nssprite_content *) c;

	if (nssprite->bitmap != NULL) {
		return guit->bitmap->get_opaque(nssprite->bitmap);
	}

	return false;
}

static const content_handler nssprite_content_handler = {
	.create = nssprite_create,
	.data_complete = nssprite_convert,
	.destroy = nssprite_destroy,
	.redraw = nssprite_redraw,
	.clone = nssprite_clone,
	.get_internal = nssprite_get_internal,
	.type = nssprite_content_type,
	.is_opaque = nssprite_content_is_opaque,
	.no_share = false,
};

static const char *nssprite_types[] = {
	"image/x-riscos-sprite"
};

CONTENT_FACTORY_REGISTER_TYPES(nssprite, nssprite_types, nssprite_content_handler);







netsurf-vince/pdf/content/handlers/image/nssprite.h

/*
 * Copyright 2008 James Shaw <js102@zepler.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Content for image/x-riscos-sprite (librosprite interface).
 */

#ifndef _NETSURF_NS_SPRITE_H_
#define _NETSURF_NS_SPRITE_H_

nserror nssprite_init(void);

#endif







netsurf-vince/pdf/content/handlers/image/png.c

/*
 * Copyright 2004 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2004 Richard Wilson <not_ginger_matt@hotmail.com>
 * Copyright 2008 Daniel Silverstone <dsilvers@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdbool.h>
#include <string.h>
#include <stdlib.h>
#include <png.h>

#include "netsurf/inttypes.h"
#include "utils/utils.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "netsurf/bitmap.h"
#include "content/llcache.h"
#include "content/content_protected.h"
#include "content/content_factory.h"
#include "desktop/gui_internal.h"

#include "image/image_cache.h"
#include "image/png.h"

/* accommodate for old versions of libpng (beware security holes!) */

#ifndef png_jmpbuf
#warning you have an antique libpng
#define png_jmpbuf(png_ptr) ((png_ptr)->jmpbuf)
#endif

#if PNG_LIBPNG_VER < 10209
#define png_set_expand_gray_1_2_4_to_8(png) png_set_gray_1_2_4_to_8(png)
#endif

typedef struct nspng_content {
	struct content base; /**< base content type */

	bool no_process_data; /**< Do not continue to process data as it arrives */
	png_structp png;
	png_infop info;
	int interlace;
	struct bitmap *bitmap;	/**< Created NetSurf bitmap */
	size_t rowstride, bpp; /**< Bitmap rowstride and bpp */
	size_t rowbytes; /**< Number of bytes per row */
} nspng_content;

static unsigned int interlace_start[8] = {0, 16, 0, 8, 0, 4, 0};
static unsigned int interlace_step[8] = {28, 28, 12, 12, 4, 4, 0};
static unsigned int interlace_row_start[8] = {0, 0, 4, 0, 2, 0, 1};
static unsigned int interlace_row_step[8] = {8, 8, 8, 4, 4, 2, 2};

/** Callbak error numbers*/
enum nspng_cberr {
	CBERR_NONE = 0, /* no error */
	CBERR_LIBPNG, /* error from png library */
	CBERR_NOPRE, /* no pre-conversion performed */
}; 

/**
 * nspng_warning -- callback for libpng warnings
 */
static void nspng_warning(png_structp png_ptr, png_const_charp warning_message)
{
	NSLOG(netsurf, INFO, "%s", warning_message);
}

/**
 * nspng_error -- callback for libpng errors
 */
static void nspng_error(png_structp png_ptr, png_const_charp error_message)
{
	NSLOG(netsurf, INFO, "%s", error_message);
	longjmp(png_jmpbuf(png_ptr), CBERR_LIBPNG);
}

static void nspng_setup_transforms(png_structp png_ptr, png_infop info_ptr)
{
	int bit_depth, color_type, intent;
	double gamma;

	bit_depth = png_get_bit_depth(png_ptr, info_ptr);
	color_type = png_get_color_type(png_ptr, info_ptr);

	/* Set up our transformations */
	if (color_type == PNG_COLOR_TYPE_PALETTE) {
		png_set_palette_to_rgb(png_ptr);
	}

	if ((color_type == PNG_COLOR_TYPE_GRAY) && (bit_depth < 8)) {
		png_set_expand_gray_1_2_4_to_8(png_ptr);
	}

	if (png_get_valid(png_ptr, info_ptr, PNG_INFO_tRNS)) {
		png_set_tRNS_to_alpha(png_ptr);
	}

	if (bit_depth == 16) {
		png_set_strip_16(png_ptr);
	}

	if (color_type == PNG_COLOR_TYPE_GRAY ||
	    color_type == PNG_COLOR_TYPE_GRAY_ALPHA) {
		png_set_gray_to_rgb(png_ptr);
	}

	if (!(color_type & PNG_COLOR_MASK_ALPHA)) {
		png_set_filler(png_ptr, 0xff, PNG_FILLER_AFTER);
	}

	/* gamma correction - we use 2.2 as our screen gamma
	 * this appears to be correct (at least in respect to !Browse)
	 * see http://www.w3.org/Graphics/PNG/all_seven.html for a test case
	 */
	if (png_get_sRGB(png_ptr, info_ptr, &intent)) {
		png_set_gamma(png_ptr, 2.2, 0.45455);
	} else {
		if (png_get_gAMA(png_ptr, info_ptr, &gamma)) {
			png_set_gamma(png_ptr, 2.2, gamma);
		} else {
			png_set_gamma(png_ptr, 2.2, 0.45455);
		}
	}

	png_read_update_info(png_ptr, info_ptr);
}

/**
 * info_callback -- PNG header has been completely received, prepare to process
 * image data
 */
static void info_callback(png_structp png_s, png_infop info)
{
	int interlace;
	png_uint_32 width, height;
	nspng_content *png_c = png_get_progressive_ptr(png_s);

	width = png_get_image_width(png_s, info);
	height = png_get_image_height(png_s, info);
	interlace = png_get_interlace_type(png_s, info);

	png_c->base.width = width;
	png_c->base.height = height;
	png_c->base.size += width * height * 4;

	/* see if progressive-conversion should continue */
	if (image_cache_speculate((struct content *)png_c) == false) {
		longjmp(png_jmpbuf(png_s), CBERR_NOPRE);
	}

	/* Claim the required memory for the converted PNG */
	png_c->bitmap = guit->bitmap->create(width, height, BITMAP_NEW);
	if (png_c->bitmap == NULL) {
		/* Failed to create bitmap skip pre-conversion */
		longjmp(png_jmpbuf(png_s), CBERR_NOPRE);
	}

	png_c->rowstride = guit->bitmap->get_rowstride(png_c->bitmap);
	png_c->bpp = guit->bitmap->get_bpp(png_c->bitmap);

	nspng_setup_transforms(png_s, info);

	png_c->rowbytes = png_get_rowbytes(png_s, info);
	png_c->interlace = (interlace == PNG_INTERLACE_ADAM7);

	NSLOG(netsurf, INFO, "size %li * %li, rowbytes %"PRIsizet,
	      (unsigned long)width, (unsigned long)height, png_c->rowbytes);
}

static void row_callback(png_structp png_s, png_bytep new_row,
			 png_uint_32 row_num, int pass)
{
	nspng_content *png_c = png_get_progressive_ptr(png_s);
	unsigned long rowbytes = png_c->rowbytes;
	unsigned char *buffer, *row;

	/* Give up if there's no bitmap */
	if (png_c->bitmap == NULL)
		return;

	/* Abort if we've not got any data */
	if (new_row == NULL)
		return;

	/* Get bitmap buffer */
	buffer = guit->bitmap->get_buffer(png_c->bitmap);
	if (buffer == NULL) {
		/* No buffer, bail out */
		longjmp(png_jmpbuf(png_s), 1);
	}

	/* Calculate address of row start */
	row = buffer + (png_c->rowstride * row_num);

	/* Handle interlaced sprites using the Adam7 algorithm */
	if (png_c->interlace) {
		unsigned long dst_off;
		unsigned long src_off = 0;
		unsigned int start, step;

		start = interlace_start[pass];
		step = interlace_step[pass];
		row_num = interlace_row_start[pass] +
			interlace_row_step[pass] * row_num;

		/* Copy the data to our current row taking interlacing
		 * into consideration */
		row = buffer + (png_c->rowstride * row_num);

		for (dst_off = start; dst_off < rowbytes; dst_off += step) {
			row[dst_off++] = new_row[src_off++];
			row[dst_off++] = new_row[src_off++];
			row[dst_off++] = new_row[src_off++];
			row[dst_off++] = new_row[src_off++];
		}
	} else {
		/* Do a fast memcpy of the row data */
		memcpy(row, new_row, rowbytes);
	}
}


static void end_callback(png_structp png_s, png_infop info)
{
}

static nserror nspng_create_png_data(nspng_content *png_c)
{
	png_c->bitmap = NULL;

	png_c->png = png_create_read_struct(PNG_LIBPNG_VER_STRING, 0, 0, 0);
	if (png_c->png == NULL) {
		content_broadcast_error(&png_c->base, NSERROR_NOMEM, NULL);
		return NSERROR_NOMEM;
	}

	png_set_error_fn(png_c->png, NULL, nspng_error, nspng_warning);

	png_c->info = png_create_info_struct(png_c->png);
	if (png_c->info == NULL) {
		png_destroy_read_struct(&png_c->png, &png_c->info, 0);

		content_broadcast_error(&png_c->base, NSERROR_NOMEM, NULL);
		return NSERROR_NOMEM;
	}

	if (setjmp(png_jmpbuf(png_c->png))) {
		png_destroy_read_struct(&png_c->png, &png_c->info, 0);
		NSLOG(netsurf, INFO, "Failed to set callbacks");
		png_c->png = NULL;
		png_c->info = NULL;

		content_broadcast_error(&png_c->base, NSERROR_PNG_ERROR, NULL);
		return NSERROR_NOMEM;
	}

	png_set_progressive_read_fn(png_c->png, png_c,
			info_callback, row_callback, end_callback);

	return NSERROR_OK;
}

static nserror
nspng_create(const content_handler *handler,
	     lwc_string *imime_type,
	     const struct http_parameter *params,
	     struct llcache_handle *llcache,
	     const char *fallback_charset,
	     bool quirks,
	     struct content **c)
{
	nspng_content *png_c;
	nserror error;

	png_c = calloc(1, sizeof(nspng_content));
	if (png_c == NULL)
		return NSERROR_NOMEM;

	error = content__init(&png_c->base, 
			      handler, 
			      imime_type, 
			      params,
			      llcache, 
			      fallback_charset, 
			      quirks);
	if (error != NSERROR_OK) {
		free(png_c);
		return error;
	}

	error = nspng_create_png_data(png_c);
	if (error != NSERROR_OK) {
		free(png_c);
		return error;
	}

	*c = (struct content *)png_c;

	return NSERROR_OK;
}


static bool nspng_process_data(struct content *c, const char *data,
			       unsigned int size)
{
	nspng_content *png_c = (nspng_content *)c;
	volatile bool ret = true;

	if (png_c->no_process_data) {
		return ret;
	}

	switch (setjmp(png_jmpbuf(png_c->png))) {
	case CBERR_NONE: /* direct return */	
		png_process_data(png_c->png, png_c->info, (uint8_t *)data, size);
		break;

	case CBERR_NOPRE: /* not going to progressive convert */
		png_c->no_process_data = true;
		break;

	default: /* fatal error from library processing png */
		if (png_c->bitmap != NULL) {
			/* A bitmap managed to get created so
			 * operation is past header and possibly some
			 * conversion happened before faliure. 
			 *
			 * In this case keep the partial
			 * conversion. This is usually seen if a png
			 * has been truncated (often jsut lost its
			 * last byte and hence end of image marker)
			 */
			png_c->no_process_data = true;
		} else {
			/* not managed to progress past header, clean
			 * up png conversion and signal the content
			 * error 
			 */
			NSLOG(netsurf, INFO,
			      "Fatal PNG error during header, error content");

			png_destroy_read_struct(&png_c->png, &png_c->info, 0);
			png_c->png = NULL;
			png_c->info = NULL;

			content_broadcast_error(c, NSERROR_PNG_ERROR, NULL);

			ret = false;

		}
		break;
	}

	return ret;
}

struct png_cache_read_data_s {
	const uint8_t *data;
	size_t size;
};

/** PNG library read fucntion to read data from a memory array 
 */
static void 
png_cache_read_fn(png_structp png_ptr, png_bytep data, png_size_t length)
{
	struct png_cache_read_data_s *png_cache_read_data;
	png_cache_read_data = png_get_io_ptr(png_ptr);

	if (length > png_cache_read_data->size) {
		length = png_cache_read_data->size;
	}

	if (length == 0) {
		png_error(png_ptr, "Read Error");
	}

	memcpy(data, png_cache_read_data->data, length);

	png_cache_read_data->data += length;
	png_cache_read_data->size -= length;
}

/** calculate an array of row pointers into a bitmap data area
 */
static png_bytep *calc_row_pointers(struct bitmap *bitmap)
{
	int height = guit->bitmap->get_height(bitmap);
	unsigned char *buffer= guit->bitmap->get_buffer(bitmap);
	size_t rowstride = guit->bitmap->get_rowstride(bitmap);
	png_bytep *row_ptrs;
	int hloop;

	/* The buffer allocation may occour when the buffer is aquired
	 * and therefore may fail.
	 */
	if (buffer == NULL) {
		return NULL;
	}

	row_ptrs = malloc(sizeof(png_bytep) * height);

	if (row_ptrs != NULL) {
		for (hloop = 0; hloop < height; hloop++) {
			row_ptrs[hloop] = buffer + (rowstride * hloop);
		}
	}

	return row_ptrs;
}

/** PNG content to bitmap conversion.
 *
 * This routine generates a bitmap object from a PNG image content
 */
static struct bitmap *
png_cache_convert(struct content *c)
{
	png_structp png_ptr;
	png_infop info_ptr;
	png_infop end_info_ptr;
	volatile struct bitmap * volatile bitmap = NULL;
	struct png_cache_read_data_s png_cache_read_data;
	png_uint_32 width, height;
	volatile png_bytep * volatile row_pointers = NULL;

	png_cache_read_data.data = 
		content__get_source_data(c, &png_cache_read_data.size);

	if ((png_cache_read_data.data == NULL) || 
	    (png_cache_read_data.size <= 8)) {
		return NULL;
	}

	png_ptr = png_create_read_struct(PNG_LIBPNG_VER_STRING, NULL,
			nspng_error, nspng_warning);
	if (png_ptr == NULL) {
		return NULL;
	}

	info_ptr = png_create_info_struct(png_ptr);
	if (info_ptr == NULL) {
		png_destroy_read_struct(&png_ptr, NULL, NULL);
		return NULL;
	}

	end_info_ptr = png_create_info_struct(png_ptr);
	if (end_info_ptr == NULL) {
		png_destroy_read_struct(&png_ptr, &info_ptr, NULL);
		return NULL;
	}

	/* setup error exit path */
	if (setjmp(png_jmpbuf(png_ptr))) {
		/* cleanup and bail */
		goto png_cache_convert_error;
	}

	/* read from a buffer instead of stdio */
	png_set_read_fn(png_ptr, &png_cache_read_data, png_cache_read_fn);

	/* ensure the png info structure is populated */
	png_read_info(png_ptr, info_ptr);

	/* setup output transforms */
	nspng_setup_transforms(png_ptr, info_ptr);

	width = png_get_image_width(png_ptr, info_ptr);
	height = png_get_image_height(png_ptr, info_ptr);

	/* Claim the required memory for the converted PNG */
	bitmap = guit->bitmap->create(width, height, BITMAP_NEW);
	if (bitmap == NULL) {
		/* cleanup and bail */
		goto png_cache_convert_error;
	}

	row_pointers = calc_row_pointers((struct bitmap *) bitmap);

	if (row_pointers != NULL) {
		png_read_image(png_ptr, (png_bytep *) row_pointers);
	} else {
		guit->bitmap->destroy((struct bitmap *)bitmap);
		bitmap = NULL;
	}

png_cache_convert_error:

	/* cleanup png read */
	png_destroy_read_struct(&png_ptr, &info_ptr, &end_info_ptr);

	if (row_pointers != NULL) {
		free((png_bytep *) row_pointers);
	}

	if (bitmap != NULL) {
		guit->bitmap->modified((struct bitmap *)bitmap);
	}

	return (struct bitmap *)bitmap;
}

static bool nspng_convert(struct content *c)
{
	nspng_content *png_c = (nspng_content *) c;
	char *title;

	assert(png_c->png != NULL);
	assert(png_c->info != NULL);

	/* clean up png structures */
	png_destroy_read_struct(&png_c->png, &png_c->info, 0);

	/* set title text */
	title = messages_get_buff("PNGTitle",
			nsurl_access_leaf(llcache_handle_get_url(c->llcache)),
			c->width, c->height);
	if (title != NULL) {
		content__set_title(c, title);
		free(title);
	}

	if (png_c->bitmap != NULL) {
		guit->bitmap->set_opaque(png_c->bitmap, guit->bitmap->test_opaque(png_c->bitmap));
		guit->bitmap->modified(png_c->bitmap);
	}

	image_cache_add(c, png_c->bitmap, png_cache_convert);

	content_set_ready(c);
	content_set_done(c);
	content_set_status(c, "");

	return true;
}


static nserror nspng_clone(const struct content *old_c, struct content **new_c)
{
	nspng_content *clone_png_c;
	nserror error;
	const uint8_t *data;
	size_t size;

	clone_png_c = calloc(1, sizeof(nspng_content));
	if (clone_png_c == NULL)
		return NSERROR_NOMEM;

	error = content__clone(old_c, &clone_png_c->base);
	if (error != NSERROR_OK) {
		content_destroy(&clone_png_c->base);
		return error;
	}

	/* Simply replay create/process/convert */
	error = nspng_create_png_data(clone_png_c);
	if (error != NSERROR_OK) {
		content_destroy(&clone_png_c->base);
		return error;
	}

	data = content__get_source_data(&clone_png_c->base, &size);
	if (size > 0) {
		if (nspng_process_data(&clone_png_c->base, (const char *)data, size) == false) {
			content_destroy(&clone_png_c->base);
			return NSERROR_NOMEM;
		}
	}

	if ((old_c->status == CONTENT_STATUS_READY) ||
	    (old_c->status == CONTENT_STATUS_DONE)) {
		if (nspng_convert(&clone_png_c->base) == false) {
			content_destroy(&clone_png_c->base);
			return NSERROR_CLONE_FAILED;
		}
	}

	*new_c = (struct content *)clone_png_c;

	return NSERROR_OK;
}

static const content_handler nspng_content_handler = {
	.create = nspng_create,
	.process_data = nspng_process_data,
	.data_complete = nspng_convert,
	.clone = nspng_clone,
	.destroy = image_cache_destroy,
	.redraw = image_cache_redraw,
	.get_internal = image_cache_get_internal,
	.type = image_cache_content_type,
	.is_opaque = image_cache_is_opaque,
	.no_share = false,
};

static const char *nspng_types[] = {
	"image/png",
	"image/x-png"
};

CONTENT_FACTORY_REGISTER_TYPES(nspng, nspng_types, nspng_content_handler);







netsurf-vince/pdf/content/handlers/image/png.h

/*
 * Copyright 2003 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2008 Daniel Silverstone <dsilvers@netsurf-browser.org>
 * 
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef _NETSURF_RISCOS_PNG_H_
#define _NETSURF_RISCOS_PNG_H_

nserror nspng_init(void);

#endif







netsurf-vince/pdf/content/handlers/image/rsvg.c

/*
 * Copyright 2007 Rob Kendrick <rjek@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * implementation of content handler for image/svg using librsvg.
 *
 * SVG files are rendered to a NetSurf bitmap by creating a Cairo rendering
 * surface (content_rsvg_data.cs) over the bitmap's data, creating a Cairo
 * drawing context using that surface, and then passing that drawing context
 * to librsvg which then uses Cairo calls to plot the graphic to the bitmap.
 * We store this in content->bitmap, and then use the usual bitmap plotter
 * function to render it for redraw requests.
 */

#include <stdlib.h>
#include <stdbool.h>
#include <assert.h>
#include <string.h>
#include <sys/types.h>

#include <librsvg/rsvg.h>
#ifndef RSVG_CAIRO_H
#include <librsvg/rsvg-cairo.h>
#endif

#include <nsutils/endian.h>

#include "utils/log.h"
#include "utils/utils.h"
#include "utils/messages.h"
#include "netsurf/plotters.h"
#include "netsurf/bitmap.h"
#include "netsurf/content.h"
#include "content/llcache.h"
#include "content/content_protected.h"
#include "content/content_factory.h"
#include "desktop/gui_internal.h"

#include "image/rsvg.h"

typedef struct rsvg_content {
	struct content base;

	RsvgHandle *rsvgh;	/**< Context handle for RSVG renderer */
	cairo_surface_t *cs;	/**< The surface built inside a nsbitmap */
	cairo_t *ct;		/**< Cairo drawing context */
	struct bitmap *bitmap;	/**< Created NetSurf bitmap */
} rsvg_content;

static nserror rsvg_create_svg_data(rsvg_content *c)
{
	c->rsvgh = NULL;
	c->cs = NULL;
	c->ct = NULL;
	c->bitmap = NULL;

	if ((c->rsvgh = rsvg_handle_new()) == NULL) {
		NSLOG(netsurf, INFO, "rsvg_handle_new() returned NULL.");
		content_broadcast_error(&c->base, NSERROR_NOMEM, NULL);
		return NSERROR_NOMEM;
	}

	return NSERROR_OK;
}


static nserror rsvg_create(const content_handler *handler,
		lwc_string *imime_type, const struct http_parameter *params,
		llcache_handle *llcache, const char *fallback_charset,
		bool quirks, struct content **c)
{
	rsvg_content *svg;
	nserror error;

	svg = calloc(1, sizeof(rsvg_content));
	if (svg == NULL)
		return NSERROR_NOMEM;

	error = content__init(&svg->base, handler, imime_type, params,
			llcache, fallback_charset, quirks);
	if (error != NSERROR_OK) {
		free(svg);
		return error;
	}

	error = rsvg_create_svg_data(svg);
	if (error != NSERROR_OK) {
		free(svg);
		return error;
	}

	*c = (struct content *) svg;

	return NSERROR_OK;
}


static bool rsvg_process_data(struct content *c, const char *data,
			unsigned int size)
{
	rsvg_content *d = (rsvg_content *) c;
	GError *err = NULL;

	if (rsvg_handle_write(d->rsvgh, (const guchar *)data, (gsize)size,
				&err) == FALSE) {
		NSLOG(netsurf, INFO,
		      "rsvg_handle_write returned an error: %s", err->message);
		content_broadcast_error(c, NSERROR_SVG_ERROR, NULL);
		return false;
	}

	return true;
}

/** Convert Cairo's ARGB output to NetSurf's favoured ABGR format.  It converts
 * the data in-place. 
 *
 * \param pixels	Pixel data, in the form of ARGB.  This will
 *			be overwritten with new data in the form of ABGR.
 * \param width		Width of the bitmap
 * \param height	Height of the bitmap
 * \param rowstride	Number of bytes to skip after each row (this
 *			implementation requires this to be a multiple of 4.)
 */
static inline void rsvg_argb_to_abgr(uint8_t *pixels, 
		int width, int height, size_t rowstride)
{
	uint8_t *p = pixels;
	int boff = 0, roff = 2;

	if (endian_host_is_le() == false) {
		boff = 1;
		roff = 3;
	}

	for (int y = 0; y < height; y++) {
		for (int x = 0; x < width; x++) {
			/* Swap R and B */
			const uint8_t r = p[4*x+roff];

			p[4*x+roff] = p[4*x+boff];

			p[4*x+boff] = r;
		}

		p += rowstride;
	}
}

static bool rsvg_convert(struct content *c)
{
	rsvg_content *d = (rsvg_content *) c;
	RsvgDimensionData rsvgsize;
	GError *err = NULL;

	if (rsvg_handle_close(d->rsvgh, &err) == FALSE) {
		NSLOG(netsurf, INFO,
		      "rsvg_handle_close returned an error: %s", err->message);
		content_broadcast_error(c, NSERROR_SVG_ERROR, NULL);
		return false;
	}

	assert(err == NULL);

	/* we should now be able to query librsvg for the natural size of the
	 * graphic, so we can create our bitmap.
	 */

	rsvg_handle_get_dimensions(d->rsvgh, &rsvgsize);
	c->width = rsvgsize.width;
	c->height = rsvgsize.height;

	if ((d->bitmap = guit->bitmap->create(c->width, c->height,
			BITMAP_NEW)) == NULL) {
		NSLOG(netsurf, INFO,
		      "Failed to create bitmap for rsvg render.");
		content_broadcast_error(c, NSERROR_NOMEM, NULL);
		return false;
	}

	if ((d->cs = cairo_image_surface_create_for_data(
			(unsigned char *)guit->bitmap->get_buffer(d->bitmap),
			CAIRO_FORMAT_ARGB32,
			c->width, c->height,
			guit->bitmap->get_rowstride(d->bitmap))) == NULL) {
		NSLOG(netsurf, INFO,
		      "Failed to create Cairo image surface for rsvg render.");
		content_broadcast_error(c, NSERROR_NOMEM, NULL);
		return false;
	}

	if ((d->ct = cairo_create(d->cs)) == NULL) {
		NSLOG(netsurf, INFO,
		      "Failed to create Cairo drawing context for rsvg render.");
		content_broadcast_error(c, NSERROR_NOMEM, NULL);
		return false;
	}

	rsvg_handle_render_cairo(d->rsvgh, d->ct);
	rsvg_argb_to_abgr(guit->bitmap->get_buffer(d->bitmap),
				c->width, c->height,
				guit->bitmap->get_rowstride(d->bitmap));

	guit->bitmap->modified(d->bitmap);
	content_set_ready(c);
	content_set_done(c);
	/* Done: update status bar */
	content_set_status(c, "");

	return true;
}

static bool rsvg_redraw(struct content *c, struct content_redraw_data *data,
		const struct rect *clip, const struct redraw_context *ctx)
{
	rsvg_content *rsvgcontent = (rsvg_content *) c;
	bitmap_flags_t flags = BITMAPF_NONE;

	assert(rsvgcontent->bitmap != NULL);

	if (data->repeat_x)
		flags |= BITMAPF_REPEAT_X;
	if (data->repeat_y)
		flags |= BITMAPF_REPEAT_Y;

	return (ctx->plot->bitmap(ctx,
				  rsvgcontent->bitmap,
				  data->x, data->y,
				  data->width, data->height,
				  data->background_colour,
				  flags) == NSERROR_OK);
}

static void rsvg_destroy(struct content *c)
{
	rsvg_content *d = (rsvg_content *) c;

	if (d->bitmap != NULL) guit->bitmap->destroy(d->bitmap);
	if (d->rsvgh != NULL) g_object_unref(d->rsvgh);
	if (d->ct != NULL) cairo_destroy(d->ct);
	if (d->cs != NULL) cairo_surface_destroy(d->cs);

	return;
}

static nserror rsvg_clone(const struct content *old, struct content **newc)
{
	rsvg_content *svg;
	nserror error;
	const uint8_t *data;
	size_t size;

	svg = calloc(1, sizeof(rsvg_content));
	if (svg == NULL)
		return NSERROR_NOMEM;

	error = content__clone(old, &svg->base);
	if (error != NSERROR_OK) {
		content_destroy(&svg->base);
		return error;
	}

	/* Simply replay create/process/convert */
	error = rsvg_create_svg_data(svg);
	if (error != NSERROR_OK) {
		content_destroy(&svg->base);
		return error;
	}

	data = content__get_source_data(&svg->base, &size);
	if (size > 0) {
		if (rsvg_process_data(&svg->base, (const char *)data, size) == false) {
			content_destroy(&svg->base);
			return NSERROR_NOMEM;
		}
	}

	if (old->status == CONTENT_STATUS_READY ||
			old->status == CONTENT_STATUS_DONE) {
		if (rsvg_convert(&svg->base) == false) {
			content_destroy(&svg->base);
			return NSERROR_CLONE_FAILED;
		}
	}

	*newc = (struct content *) svg;

	return NSERROR_OK;
}

static void *rsvg_get_internal(const struct content *c, void *context)
{
	rsvg_content *d = (rsvg_content *) c;

	return d->bitmap;
}

static content_type rsvg_content_type(void)
{
	return CONTENT_IMAGE;
}


static bool rsvg_content_is_opaque(struct content *c)
{
	rsvg_content *d = (rsvg_content *) c;

	if (d->bitmap != NULL) {
		return guit->bitmap->get_opaque(d->bitmap);
	}

	return false;
}


static const content_handler rsvg_content_handler = {
	.create = rsvg_create,
	.process_data = rsvg_process_data,
	.data_complete = rsvg_convert,
	.destroy = rsvg_destroy,
	.redraw = rsvg_redraw,
	.clone = rsvg_clone,
	.get_internal = rsvg_get_internal,
	.type = rsvg_content_type,
	.is_opaque = rsvg_content_is_opaque,
	.no_share = false,
};

static const char *rsvg_types[] = {
	"image/svg",
	"image/svg+xml"
};

CONTENT_FACTORY_REGISTER_TYPES(nsrsvg, rsvg_types, rsvg_content_handler);








netsurf-vince/pdf/content/handlers/image/rsvg.h

/*
 * Copyright 2007 Rob Kendrick <rjek@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Content handler for image/svg using librsvg (interface).
 */

#ifndef _NETSURF_IMAGE_RSVG_H_
#define _NETSURF_IMAGE_RSVG_H_

nserror nsrsvg_init(void);

#endif







netsurf-vince/pdf/content/handlers/image/svg.c

/*
 * Copyright 2007-2008 James Bursa <bursa@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * implementation of content for image/svg using libsvgtiny.
 */

#include <assert.h>
#include <limits.h>
#include <string.h>
#include <stdlib.h>

#include <svgtiny.h>

#include "utils/messages.h"
#include "utils/utils.h"
#include "utils/nsurl.h"
#include "netsurf/plotters.h"
#include "netsurf/content.h"
#include "content/content_protected.h"
#include "content/content_factory.h"

#include "image/svg.h"

typedef struct svg_content {
	struct content base;

	struct svgtiny_diagram *diagram;

	int current_width;
	int current_height;
} svg_content;



static nserror svg_create_svg_data(svg_content *c)
{
	c->diagram = svgtiny_create();
	if (c->diagram == NULL)
		goto no_memory;

	c->current_width = INT_MAX;
	c->current_height = INT_MAX;

	return NSERROR_OK;

no_memory:
	content_broadcast_error(&c->base, NSERROR_NOMEM, NULL);
	return NSERROR_NOMEM;
}


/**
 * Create a CONTENT_SVG.
 */

static nserror svg_create(const content_handler *handler,
		lwc_string *imime_type, const struct http_parameter *params,
		struct llcache_handle *llcache, const char *fallback_charset,
		bool quirks, struct content **c)
{
	svg_content *svg;
	nserror error;

	svg = calloc(1, sizeof(svg_content));
	if (svg == NULL)
		return NSERROR_NOMEM;

	error = content__init(&svg->base, handler, imime_type, params,
			llcache, fallback_charset, quirks);
	if (error != NSERROR_OK) {
		free(svg);
		return error;
	}

	error = svg_create_svg_data(svg);
	if (error != NSERROR_OK) {
		free(svg);
		return error;
	}

	*c = (struct content *) svg;

	return NSERROR_OK;
}



/**
 * Convert a CONTENT_SVG for display.
 */

static bool svg_convert(struct content *c)
{
	/*c->title = malloc(100);
	if (c->title)
		snprintf(c->title, 100, messages_get("svgTitle"),
				width, height, c->source_size);*/
	//c->size += ?;
	content_set_ready(c);
	content_set_done(c);
	/* Done: update status bar */
	content_set_status(c, "");

	return true;
}

/**
 * Reformat a CONTENT_SVG.
 */

static void svg_reformat(struct content *c, int width, int height)
{
	svg_content *svg = (svg_content *) c;
	const uint8_t *source_data;
	size_t source_size;

	assert(svg->diagram);

	/* Avoid reformats to same width/height as we already reformatted to */
	if (width != svg->current_width || height != svg->current_height) {
		source_data = content__get_source_data(c, &source_size);

		svgtiny_parse(svg->diagram,
			      (const char *)source_data,
			      source_size,
			      nsurl_access(content_get_url(c)),
			      width,
			      height);

		svg->current_width = width;
		svg->current_height = height;
	}

	c->width = svg->diagram->width;
	c->height = svg->diagram->height;
}


/**
 * Redraw a CONTENT_SVG.
 */

static bool
svg_redraw_internal(struct content *c,
		    int x,
		    int y,
		    int width,
		    int height,
		    const struct rect *clip,
		    const struct redraw_context *ctx,
		    float scale,
		    colour background_colour)
{
	svg_content *svg = (svg_content *) c;
	float transform[6];
	struct svgtiny_diagram *diagram = svg->diagram;
	int px, py;
	unsigned int i;
	plot_font_style_t fstyle = *plot_style_font;
	plot_style_t pstyle;
	nserror res;

	assert(diagram);

	transform[0] = (float) width / (float) c->width;
	transform[1] = 0;
	transform[2] = 0;
	transform[3] = (float) height / (float) c->height;
	transform[4] = x;
	transform[5] = y;

#define BGR(c) ((c) == svgtiny_TRANSPARENT ? NS_TRANSPARENT :		\
		((svgtiny_RED((c))) |					\
		 (svgtiny_GREEN((c)) << 8) |				\
		 (svgtiny_BLUE((c)) << 16)))

	for (i = 0; i != diagram->shape_count; i++) {
		if (diagram->shape[i].path) {
			pstyle.stroke_width = plot_style_int_to_fixed(
					diagram->shape[i].stroke_width);
			pstyle.stroke_colour = BGR(diagram->shape[i].stroke);
			pstyle.fill_colour = BGR(diagram->shape[i].fill);
			res = ctx->plot->path(ctx,
					&pstyle,
					diagram->shape[i].path,
					diagram->shape[i].path_length,
					transform);
			if (res != NSERROR_OK) {
				return false;
			}

		} else if (diagram->shape[i].text) {
			px = transform[0] * diagram->shape[i].text_x +
				transform[2] * diagram->shape[i].text_y +
				transform[4];
			py = transform[1] * diagram->shape[i].text_x +
				transform[3] * diagram->shape[i].text_y +
				transform[5];

			fstyle.background = 0xffffff;
			fstyle.foreground = 0x000000;
			fstyle.size = (8 * PLOT_STYLE_SCALE) * scale;

			res = ctx->plot->text(ctx,
					      &fstyle,
					      px, py,
					      diagram->shape[i].text,
					      strlen(diagram->shape[i].text));
			if (res != NSERROR_OK) {
				return false;
			}
		}
	}

#undef BGR

	return true;
}


/**
 * Redraw a CONTENT_SVG.
 */

static bool svg_redraw(struct content *c, struct content_redraw_data *data,
		const struct rect *clip, const struct redraw_context *ctx)
{
	int x = data->x;
	int y = data->y;

	if ((data->width <= 0) && (data->height <= 0)) {
		/* No point trying to plot SVG if it does not occupy a valid
		 * area */
		return true;
	}

	if ((data->repeat_x == false) && (data->repeat_y == false)) {
		/* Simple case: SVG is not tiled */
		return svg_redraw_internal(c, x, y,
				data->width, data->height,
				clip, ctx, data->scale,
				data->background_colour);
	} else {
		/* Tiled redraw required.  SVG repeats to extents of clip
		 * rectangle, in x, y or both directions */
		int x0, y0, x1, y1;

		/* Find the redraw boundaries to loop within */
		x0 = x;
		if (data->repeat_x) {
			for (; x0 > clip->x0; x0 -= data->width);
			x1 = clip->x1;
		} else {
			x1 = x + 1;
		}
		y0 = y;
		if (data->repeat_y) {
			for (; y0 > clip->y0; y0 -= data->height);
			y1 = clip->y1;
		} else {
			y1 = y + 1;
		}

		/* Repeatedly plot the SVG across the area */
		for (y = y0; y < y1; y += data->height) {
			for (x = x0; x < x1; x += data->width) {
				if (!svg_redraw_internal(c, x, y,
						data->width, data->height,
						clip, ctx, data->scale,
						data->background_colour)) {
					return false;
				}
			}
		}
	}

	return true;
}


/**
 * Destroy a CONTENT_SVG and free all resources it owns.
 */

static void svg_destroy(struct content *c)
{
	svg_content *svg = (svg_content *) c;

	if (svg->diagram != NULL)
		svgtiny_free(svg->diagram);
}


static nserror svg_clone(const struct content *old, struct content **newc)
{
	svg_content *svg;
	nserror error;

	svg = calloc(1, sizeof(svg_content));
	if (svg == NULL)
		return NSERROR_NOMEM;

	error = content__clone(old, &svg->base);
	if (error != NSERROR_OK) {
		content_destroy(&svg->base);
		return error;
	}

	/* Simply replay create/convert */
	error = svg_create_svg_data(svg);
	if (error != NSERROR_OK) {
		content_destroy(&svg->base);
		return error;
	}

	if (old->status == CONTENT_STATUS_READY ||
			old->status == CONTENT_STATUS_DONE) {
		if (svg_convert(&svg->base) == false) {
			content_destroy(&svg->base);
			return NSERROR_CLONE_FAILED;
		}
	}

	*newc = (struct content *) svg;

	return NSERROR_OK;
}

static content_type svg_content_type(void)
{
	return CONTENT_IMAGE;
}

static const content_handler svg_content_handler = {
	.create = svg_create,
	.data_complete = svg_convert,
	.reformat = svg_reformat,
	.destroy = svg_destroy,
	.redraw = svg_redraw,
	.clone = svg_clone,
	.type = svg_content_type,
	.no_share = true
};

static const char *svg_types[] = {
	"image/svg",
	"image/svg+xml"
};


CONTENT_FACTORY_REGISTER_TYPES(svg, svg_types, svg_content_handler);







netsurf-vince/pdf/content/handlers/image/svg.h

/*
 * Copyright 2007-2008 James Bursa <bursa@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Content for image/svg (interface).
 */

#ifndef _NETSURF_IMAGE_SVG_H_
#define _NETSURF_IMAGE_SVG_H_

nserror svg_init(void);

#endif







netsurf-vince/pdf/content/handlers/image/video.c

/*
 * Copyright 2011 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <gst/gst.h>

#include "content/content_factory.h"
#include "content/content_protected.h"

#include "image/video.h"

typedef struct nsvideo_content {
	struct content base;

	GstElement *playbin;
	GstElement *appsrc;
} nsvideo_content;

static gboolean nsvideo_bus_call(GstBus *bus, GstMessage *msg, 
		nsvideo_content *video)
{
	switch (GST_MESSAGE_TYPE(msg)) {
	case GST_MESSAGE_ERROR:
		break;
	case GST_MESSAGE_EOS:
		break;
	default:
		break;
	}

	return TRUE;
}

static void nsvideo_need_data_event(GstElement *playbin, guint size,
		nsvideo_content *video)
{
}

static void nsvideo_enough_data_event(GstElement *playbin,
		nsvideo_content *video)
{
}

static void nsvideo_source_event(GObject *object, GObject *orig, 
		GParamSpec *pspec, nsvideo_content *video)
{
	g_object_get(orig, pspec->name, &video->appsrc, NULL);

	g_signal_connect(video->appsrc, "need-data", 
			G_CALLBACK(nsvideo_need_data_event), video);
	g_signal_connect(video->appsrc, "enough-data",
			G_CALLBACK(nsvideo_enough_data_event), video);
}

static nserror nsvideo_create(const content_handler *handler,
		lwc_string *imime_type, const http_parameter *params,
		llcache_handle *llcache,
		const char *fallback_charset, bool quirks,
		struct content **c)
{
	nsvideo_content *video;
	nserror error;
	GstBus *bus;

	video = calloc(1, sizeof(nsvideo_content));
	if (video == NULL)
		return NSERROR_NOMEM;

	error = content__init(&video->base, handler, imime_type, params,
			llcache, fallback_charset, quirks);
	if (error != NSERROR_OK) {
		free(video);
		return error;
	}

	error = llcache_handle_force_stream(llcache);
	if (error != NSERROR_OK) {
		free(video);
		return error;
	}

	video->playbin = gst_element_factory_make("playbin2", NULL);
	if (video->playbin == NULL) {
		free(video);
		return NSERROR_NOMEM;
	}

	bus = gst_pipeline_get_bus(GST_PIPELINE(video->playbin));
	gst_bus_add_watch(bus, (GstBusFunc) nsvideo_bus_call, video);
	gst_object_unref(bus);

	g_object_set(video->playbin, "uri", "appsrc://", NULL);
	g_signal_connect(video->playbin, "deep-notify::source",
			G_CALLBACK(nsvideo_source_event), video);

	/** \todo Create appsink & register with playbin */

	gst_element_set_state(video->playbin, GST_STATE_PLAYING);
	
	*c = (struct content *) video;

	return NSERROR_OK;
}

static bool nsvideo_process_data(struct content *c, const char *data, 
		unsigned int size)
{
	nsvideo_content *video = (nsvideo_content *) c;
	GstBuffer *buffer;
	GstFlowReturn ret;

	buffer = gst_buffer_new();
	GST_BUFFER_DATA(buffer) = (guint8 *) data;
	GST_BUFFER_SIZE(buffer) = (gsize) size;

	/* Send data to appsrc */
	g_signal_emit_by_name(video->appsrc, "push-buffer", buffer, &ret);

	return ret == GST_FLOW_OK;
}

static bool nsvideo_convert(struct content *c)
{
	nsvideo_content *video = (nsvideo_content *) c;
	GstFlowReturn ret;

	/* Tell appsrc we're done */
	g_signal_emit_by_name(video->appsrc, "end-of-stream", &ret);

	/* Appsink will flag DONE on receipt of first frame */

	return ret == GST_FLOW_OK;
}

static void nsvideo_destroy(struct content *c)
{
	nsvideo_content *video = (nsvideo_content *) c;

	gst_element_set_state(video->playbin, GST_STATE_NULL);
	gst_object_unref(video->playbin);
}

static bool nsvideo_redraw(struct content *c, struct content_redraw_data *data,
		const struct rect *clip, const struct redraw_context *ctx)
{
	/** \todo Implement */
	return true;
}

static nserror nsvideo_clone(const struct content *old, struct content **newc)
{
	/** \todo Implement */
	return NSERROR_CLONE_FAILED;
}

static content_type nsvideo_type(void)
{
	/** \todo Lies */
	return CONTENT_IMAGE;
}

static void *nsvideo_get_internal(const struct content *c, void *context)
{
	/** \todo Return pointer to bitmap containing current frame, if any? */
	return NULL;
}

static const content_handler nsvideo_content_handler = {
	.create = nsvideo_create,
	.process_data = nsvideo_process_data,
	.data_complete = nsvideo_convert,
	.destroy = nsvideo_destroy,
	.redraw = nsvideo_redraw,
	.clone = nsvideo_clone,
	.type = nsvideo_type,
	.get_internal = nsvideo_get_internal,
	/* Can't share videos because we stream them */
	.no_share = true
};

static const char *nsvideo_types[] = {
	"video/mp4",
	"video/webm"
};

CONTENT_FACTORY_REGISTER_TYPES(nsvideo, nsvideo_types, 
		nsvideo_content_handler);








netsurf-vince/pdf/content/handlers/image/video.h

/*
 * Copyright 2011 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_IMAGE_VIDEO_H_
#define NETSURF_IMAGE_VIDEO_H_

#include "utils/errors.h"

nserror nsvideo_init(void);

#endif







netsurf-vince/pdf/content/handlers/image/webp.c

/*
 * Copyright 2019 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * implementation of content handling for image/webp
 *
 * This implementation uses the google webp library.
 * Image cache handling is performed by the generic NetSurf handler.
 */

#include <stdbool.h>
#include <stdlib.h>
#include <setjmp.h>

#include <webp/decode.h>

#include "utils/utils.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "netsurf/bitmap.h"
#include "content/llcache.h"
#include "content/content_protected.h"
#include "content/content_factory.h"
#include "desktop/gui_internal.h"

#include "image/image_cache.h"

#include "webp.h"

/**
 * Content create entry point.
 *
 * create a content object for the webp
 */
static nserror
webp_create(const content_handler *handler,
	      lwc_string *imime_type,
	      const struct http_parameter *params,
	      llcache_handle *llcache,
	      const char *fallback_charset,
	      bool quirks,
	      struct content **c)
{
	struct content *webp_c; /* webp content object */
	nserror res;

	webp_c = calloc(1, sizeof(struct content));
	if (webp_c == NULL) {
		return NSERROR_NOMEM;
	}

	res = content__init(webp_c,
			    handler,
			    imime_type,
			    params,
			    llcache,
			    fallback_charset,
			    quirks);
	if (res != NSERROR_OK) {
		free(webp_c);
		return res;
	}

	*c = webp_c;

	return NSERROR_OK;
}

/**
 * create a bitmap from webp content.
 */
static struct bitmap *
webp_cache_convert(struct content *c)
{
	const uint8_t *source_data; /* webp source data */
	size_t source_size; /* length of webp source data */
	VP8StatusCode webpres;
	WebPBitstreamFeatures webpfeatures;
	unsigned int bmap_flags;
	uint8_t *pixels = NULL;
	uint8_t *decoded;
	size_t rowstride;
	struct bitmap *bitmap = NULL;

	source_data = content__get_source_data(c, &source_size);

	webpres = WebPGetFeatures(source_data, source_size, &webpfeatures);

	if (webpres != VP8_STATUS_OK) {
		return NULL;
	}

	if (webpfeatures.has_alpha == 0) {
		bmap_flags = BITMAP_NEW | BITMAP_OPAQUE;
	} else {
		bmap_flags = BITMAP_NEW;
	}

	/* create bitmap */
	bitmap = guit->bitmap->create(webpfeatures.width,
				      webpfeatures.height,
				      bmap_flags);
	if (bitmap == NULL) {
		/* empty bitmap could not be created */
		return NULL;
	}

	pixels = guit->bitmap->get_buffer(bitmap);
	if (pixels == NULL) {
		/* bitmap with no buffer available */
		guit->bitmap->destroy(bitmap);
		return NULL;
	}

	rowstride = guit->bitmap->get_rowstride(bitmap);

	decoded = WebPDecodeRGBAInto(source_data,
				     source_size,
				     pixels,
				     webpfeatures.width * webpfeatures.height * 4,
				     rowstride);
	if (decoded == NULL) {
		/* decode failed */
		guit->bitmap->destroy(bitmap);
		return NULL;
	}

	guit->bitmap->modified(bitmap);

	return bitmap;
}

/**
 * Convert the webp source data content.
 *
 * This ensures there is valid webp source data in the content object
 *  and then adds it to the image cache ready to be converted on
 *  demand.
 *
 * \param c The webp content object
 * \return true on successful processing of teh webp content else false
 */
static bool webp_convert(struct content *c)
{
	int res;
	const uint8_t* data;
	size_t data_size;
	int width;
	int height;

	data = content__get_source_data(c, &data_size);

	res = WebPGetInfo(data, data_size, &width, &height);
	if (res == 0) {
		NSLOG(netsurf, INFO, "WebPGetInfo failed:%p", c);
		return false;
	}

	c->width = width;
	c->height = height;
	c->size = c->width * c->height * 4;

	image_cache_add(c, NULL, webp_cache_convert);

	content_set_ready(c);
	content_set_done(c);

	return true;
}

/**
 * Clone content.
 */
static nserror webp_clone(const struct content *old, struct content **new_c)
{
	struct content *webp_c; /* cloned webp content */
	nserror res;

	webp_c = calloc(1, sizeof(struct content));
	if (webp_c == NULL) {
		return NSERROR_NOMEM;
	}

	res = content__clone(old, webp_c);
	if (res != NSERROR_OK) {
		content_destroy(webp_c);
		return res;
	}

	/* re-convert if the content is ready */
	if ((old->status == CONTENT_STATUS_READY) ||
	    (old->status == CONTENT_STATUS_DONE)) {
		if (webp_convert(webp_c) == false) {
			content_destroy(webp_c);
			return NSERROR_CLONE_FAILED;
		}
	}

	*new_c = webp_c;

	return NSERROR_OK;
}

static const content_handler webp_content_handler = {
	.create = webp_create,
	.data_complete = webp_convert,
	.destroy = image_cache_destroy,
	.redraw = image_cache_redraw,
	.clone = webp_clone,
	.get_internal = image_cache_get_internal,
	.type = image_cache_content_type,
	.is_opaque = image_cache_is_opaque,
	.no_share = false,
};

static const char *webp_types[] = {
	"image/webp"
};

CONTENT_FACTORY_REGISTER_TYPES(nswebp, webp_types, webp_content_handler);







netsurf-vince/pdf/content/handlers/image/webp.h

/*
 * Copyright 2019 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Interface to image/webp content handlers
 */

#ifndef _NETSURF_IMAGE_WEBP_H_
#define _NETSURF_IMAGE_WEBP_H_

nserror nswebp_init(void);

#endif







netsurf-vince/pdf/content/handlers/javascript/Makefile

#
# NetSurf javascript source file inclusion
#
# Included by Makefile
#

S_JAVASCRIPT_BINDING:=

ifeq ($(NETSURF_USE_DUKTAPE),YES)
# Duktape
include content/handlers/javascript/duktape/Makefile
else
# None
include content/handlers/javascript/none/Makefile
endif

# Fetcher for javascript scheme is always required
S_JAVASCRIPT += fetcher.c







netsurf-vince/pdf/content/handlers/javascript/WebIDL/Makefile

#!/bin/make
#
# Create the WebIDL for core DOM and HTML spec directly from
# downloaded specifications. The resulting IDL is pretty close but
# should be manually cleaned up and tagged with the retrival date and
# source URL
#
# The dom spec has an index on the end that contains all the IDL a
# second time! be aware htis needs removing or your IDL will have two
# copies of all interfaces which is bad.
#
# needs debian packages: curl w3m tidy html-xml-utils
#
# Copyright 2012 Vincent Sanders 
# MIT licenced

.PHONY:all clean

all: dom.idl html.idl uievents.idl cssom.idl

.INTERMEDIATE:dom-spec.html dom-spec.xml dom-idl.html
.INTERMEDIATE:html-spec.html html-spec.xml html-idl.html
.INTERMEDIATE:uievents-spec.html uievents-spec.xml uievents-idl.html
.INTERMEDIATE:urlutils-spec.html urlutils-spec.xml urlutils-idl.html
.INTERMEDIATE:cssom-spec.html cssom-spec.xml cssom-idl.html

dom-spec.html:
	curl -s https://dom.spec.whatwg.org/ -o $@

html-spec.html:
	curl -s https://html.spec.whatwg.org/ -o $@

uievents-spec.html:
	curl -s http://www.w3.org/TR/uievents/ -o $@

urlutils-spec.html:
	curl -s https://url.spec.whatwg.org/ -o $@

cssom-spec.html:
	curl -s https://drafts.csswg.org/cssom-1/ -o $@

%-spec.xml: %-spec.html
	-tidy -q -f $@.errors --new-blocklevel-tags header,hgroup,figure,time,main,nav,svg,rect,text,image,mark,figcaption,section,g,path,circle -o $@ -asxml $<

%-idl.html: %-spec.xml
	hxselect 'pre[class="idl"]' < $< > $@

%.idl: %-idl.html
	@echo "// Retrived from " >$@
	@echo "// $$(date)" >>$@
	@echo "" >>$@
	@echo "" >>$@
	cat $< | w3m -dump -T text/html >>$@


clean:
	${RM} dom.idl html.idl uievents.idl dom-spec.html dom-spec.xml dom-idl.html html-spec.html html-spec.xml html-idl.html uievents-spec.html uievents-spec.xml uievents-idl.html uievents-spec.xml.errors







netsurf-vince/pdf/content/handlers/javascript/WebIDL/console.idl

//  de facto set of features for console object
// https://developer.mozilla.org/en-US/docs/DOM/console
// http://msdn.microsoft.com/en-us/library/dd565625%28v=vs.85%29.aspx#consolelogging
// 31st October
// Yay for non-standard standards

interface Console {
  void debug(DOMString msg, Substitition... subst);
  void dir(JSObject object);
  void error(DOMString msg, Substitition... subst);
  void group();
  void groupCollapsed();
  void groupEnd();
  void info(DOMString msg, Substitition... subst);
  void log(DOMString msg, Substitition... subst);
  void time(DOMString timerName);
  void timeEnd(DOMString timerName);
  void trace();
  void warn(DOMString msg, Substitition... subst);
};

partial interface Window {
  readonly attribute Console console;
};






netsurf-vince/pdf/content/handlers/javascript/WebIDL/cssom.idl

// Retrived from https://drafts.csswg.org/cssom-1/
// Wed Nov  4 15:39:43 GMT 2015
// Removed duplicate IDL from appendix


[ArrayClass]interface MediaList  {
  [TreatNullAs=EmptyString] stringifier  attribute DOMString mediaText;
  readonly attribute unsigned long length;
  getter DOMString? item(unsigned long index );
  void appendMedium(DOMString medium );
  void deleteMedium(DOMString medium );
};

interface StyleSheet  {
  readonly attribute DOMString type;
  readonly attribute DOMString? href;
  readonly attribute (Element or ProcessingInstruction)? ownerNode;
  readonly attribute StyleSheet? parentStyleSheet;
  readonly attribute DOMString? title;
  [SameObject, PutForwards=mediaText] readonly attribute MediaList media;
  attribute boolean disabled;
};

interface CSSStyleSheet  : StyleSheet {
  readonly attribute CSSRule? ownerRule;
  [SameObject] readonly attribute CSSRuleList cssRules;
  unsigned long insertRule(DOMString rule , unsigned long index );
  void deleteRule(unsigned long index );
};

[ArrayClass]interface StyleSheetList  {
  getter StyleSheet? item(unsigned long index );
  readonly attribute unsigned long length;
};

partial interface Document {
  [SameObject] readonly attribute StyleSheetList styleSheets;
  attribute DOMString? selectedStyleSheetSet;
  readonly attribute DOMString? lastStyleSheetSet;
  readonly attribute DOMString? preferredStyleSheetSet;
  readonly attribute DOMString[] styleSheetSets;
  void enableStyleSheetsForSet(DOMString? name );
};

[NoInterfaceObject]interface LinkStyle  {
  readonly attribute StyleSheet? sheet;
};

ProcessingInstruction implements LinkStyle;

[ArrayClass]interface CSSRuleList  {
  getter CSSRule? item(unsigned long index );
  readonly attribute unsigned long length;
};

interface CSSRule  {
  const unsigned short STYLE_RULE = 1;
  const unsigned short CHARSET_RULE  = 2; // historical
  const unsigned short IMPORT_RULE = 3;
  const unsigned short MEDIA_RULE = 4;
  const unsigned short FONT_FACE_RULE = 5;
  const unsigned short PAGE_RULE = 6;
  const unsigned short MARGIN_RULE = 9;
  const unsigned short NAMESPACE_RULE = 10;
  readonly attribute unsigned short type;
  attribute DOMString cssText;
  readonly attribute CSSRule? parentRule;
  readonly attribute CSSStyleSheet? parentStyleSheet;
};

interface CSSStyleRule  : CSSRule {
  attribute DOMString selectorText;
  [SameObject, PutForwards=cssText] readonly attribute CSSStyleDeclaration style;
};

interface CSSImportRule  : CSSRule {
  readonly attribute DOMString href;
  [SameObject, PutForwards=mediaText] readonly attribute MediaList media;
  [SameObject] readonly attribute CSSStyleSheet styleSheet;
};

interface CSSGroupingRule  : CSSRule {
  [SameObject] readonly attribute CSSRuleList cssRules;
  unsigned long insertRule(DOMString rule , unsigned long index );
  void deleteRule(unsigned long index );
};

interface CSSMediaRule  : CSSGroupingRule {
  [SameObject, PutForwards=mediaText] readonly attribute MediaList media ;
};

interface CSSPageRule  : CSSGroupingRule {
           attribute DOMString selectorText ;
  [SameObject, PutForwards=cssText] readonly attribute CSSStyleDeclaration style ;
};

interface CSSMarginRule  : CSSRule {
  readonly attribute DOMString name;
  [SameObject, PutForwards=cssText] readonly attribute CSSStyleDeclaration style;
};

interface CSSNamespaceRule  : CSSRule {
  readonly attribute DOMString namespaceURI;
  readonly attribute DOMString prefix;
};

interface CSSStyleDeclaration  {
  attribute DOMString cssText;
  readonly attribute unsigned long length;
  getter DOMString item(unsigned long index );
  DOMString getPropertyValue(DOMString property );
  DOMString getPropertyPriority(DOMString property );
  void setProperty(DOMString property , [TreatNullAs=EmptyString] DOMString value , [TreatNullAs=EmptyString] optional DOMString priority  = "");
  void setPropertyValue(DOMString property , [TreatNullAs=EmptyString] DOMString value );
  void setPropertyPriority(DOMString property , [TreatNullAs=EmptyString] DOMString priority );
  DOMString removeProperty(DOMString property );
  readonly attribute CSSRule? parentRule;
  [TreatNullAs=EmptyString] attribute DOMString cssFloat;
};

partial interface CSSStyleDeclaration {
  [TreatNullAs=EmptyString] attribute DOMString _dashed_attribute ;
};

[NoInterfaceObject]interface ElementCSSInlineStyle  {
  [SameObject, PutForwards=cssText] readonly attribute CSSStyleDeclaration style;
};

HTMLElement implements ElementCSSInlineStyle;

SVGElement implements ElementCSSInlineStyle;

partial interface Window {
  [NewObject] CSSStyleDeclaration getComputedStyle(Element elt , optional DOMString? pseudoElt );
};

[NoInterfaceObject]interface GetStyleUtils  {
  [SameObject] readonly attribute CSSStyleDeclaration cascadedStyle;
  [SameObject] readonly attribute CSSStyleDeclaration defaultStyle;
  [SameObject] readonly attribute CSSStyleDeclaration rawComputedStyle;
  [SameObject] readonly attribute CSSStyleDeclaration usedStyle;
};

partial interface Element {
  PseudoElement? pseudo(DOMString pseudoElt );
};

Element implements GetStyleUtils;

interface PseudoElement  {
};

PseudoElement implements GetStyleUtils;

interface CSS  {
  static DOMString escape(DOMString ident );
};







netsurf-vince/pdf/content/handlers/javascript/WebIDL/dom-parsing.idl

// Retrived from http://www.w3.org/TR/DOM-Parsing/
// Wed Nov  4 15:39:43 GMT 2015
// Manually extracted IDL

enum SupportedType {
  "text/html",
  "text/xml",
  "application/xml",
  "application/xhtml+xml",
  "image/svg+xml"
};

[Constructor]
interface DOMParser {
  [NewObject]
    Document parseFromString (DOMString str, SupportedType type);
};

[Constructor]
interface XMLSerializer {
  DOMString serializeToString (Node root);
};

partial interface Element {
  [TreatNullAs=EmptyString]
    attribute DOMString innerHTML;
  [TreatNullAs=EmptyString]
    attribute DOMString outerHTML;
  void insertAdjacentHTML (DOMString position, DOMString text);
};

partial interface Range {
  [NewObject]
    DocumentFragment createContextualFragment (DOMString fragment);
};







netsurf-vince/pdf/content/handlers/javascript/WebIDL/dom.idl

// DOM web IDL
// Retrived from https://dom.spec.whatwg.org/
// Sat Jul 18 2015


[Constructor(DOMString type, optional EventInit eventInitDict),
 Exposed=(Window,Worker)]
interface Event {
  readonly attribute DOMString type;
  readonly attribute EventTarget? target;
  readonly attribute EventTarget? currentTarget;

  const unsigned short NONE = 0;
  const unsigned short CAPTURING_PHASE = 1;
  const unsigned short AT_TARGET = 2;
  const unsigned short BUBBLING_PHASE = 3;
  readonly attribute unsigned short eventPhase;

  void stopPropagation();
  void stopImmediatePropagation();

  readonly attribute boolean bubbles;
  readonly attribute boolean cancelable;
  void preventDefault();
  readonly attribute boolean defaultPrevented;

  [Unforgeable] readonly attribute boolean isTrusted;
  readonly attribute DOMTimeStamp timeStamp;

  void initEvent(DOMString type, boolean bubbles, boolean cancelable);
};

dictionary EventInit {
  boolean bubbles = false;
  boolean cancelable = false;
};

[Constructor(DOMString type, optional CustomEventInit eventInitDict),
 Exposed=(Window,Worker)]
interface CustomEvent : Event {
  readonly attribute any detail;

  void initCustomEvent(DOMString type, boolean bubbles, boolean cancelable, any detail);
};

dictionary CustomEventInit : EventInit {
  any detail = null;
};

[Exposed=(Window,Worker)]
interface EventTarget {
  void addEventListener(DOMString type, EventListener? callback, optional boolean capture = false);
  void removeEventListener(DOMString type, EventListener? callback, optional boolean capture = false);
  boolean dispatchEvent(Event event);
};

callback interface EventListener {
  void handleEvent(Event event);
};

[NoInterfaceObject,
 Exposed=Window]
interface NonElementParentNode {
  Element? getElementById(DOMString elementId);
};
Document implements NonElementParentNode;
DocumentFragment implements NonElementParentNode;

[NoInterfaceObject,
 Exposed=Window]
interface ParentNode {
  [SameObject] readonly attribute HTMLCollection children;
  readonly attribute Element? firstElementChild;
  readonly attribute Element? lastElementChild;
  readonly attribute unsigned long childElementCount;

  [Unscopeable] void prepend((Node or DOMString)... nodes);
  [Unscopeable] void append((Node or DOMString)... nodes);

  [Unscopeable] Element? query(DOMString relativeSelectors);
  [NewObject, Unscopeable] Elements queryAll(DOMString relativeSelectors);
  Element? querySelector(DOMString selectors);
  [NewObject] NodeList querySelectorAll(DOMString selectors);
};
Document implements ParentNode;
DocumentFragment implements ParentNode;
Element implements ParentNode;

[NoInterfaceObject,
 Exposed=Window]
interface NonDocumentTypeChildNode {
  readonly attribute Element? previousElementSibling;
  readonly attribute Element? nextElementSibling;
};
Element implements NonDocumentTypeChildNode;
CharacterData implements NonDocumentTypeChildNode;

[NoInterfaceObject,
 Exposed=Window]
interface ChildNode {
  [Unscopeable] void before((Node or DOMString)... nodes);
  [Unscopeable] void after((Node or DOMString)... nodes);
  [Unscopeable] void replaceWith((Node or DOMString)... nodes);
  [Unscopeable] void remove();
};
DocumentType implements ChildNode;
Element implements ChildNode;
CharacterData implements ChildNode;

//class Elements extends Array {
//  Element? query(DOMString relativeSelectors);
//  Elements queryAll(DOMString relativeSelectors);
//};

[Exposed=Window]
interface NodeList {
  getter Node? item(unsigned long index);
  readonly attribute unsigned long length;
  iterable<Node>;
};

[Exposed=Window]
interface HTMLCollection {
  readonly attribute unsigned long length;
  getter Element? item(unsigned long index);
  getter Element? namedItem(DOMString name);
};

[Constructor(MutationCallback callback)]
interface MutationObserver {
  void observe(Node target, MutationObserverInit options);
  void disconnect();
  sequence<MutationRecord> takeRecords();
};

callback MutationCallback = void (sequence<MutationRecord> mutations, MutationObserver observer);

dictionary MutationObserverInit {
  boolean childList = false;
  boolean attributes;
  boolean characterData;
  boolean subtree = false;
  boolean attributeOldValue;
  boolean characterDataOldValue;
  sequence<DOMString> attributeFilter;
};

[Exposed=Window]
interface MutationRecord {
  readonly attribute DOMString type;
  readonly attribute Node target;
  [SameObject] readonly attribute NodeList addedNodes;
  [SameObject] readonly attribute NodeList removedNodes;
  readonly attribute Node? previousSibling;
  readonly attribute Node? nextSibling;
  readonly attribute DOMString? attributeName;
  readonly attribute DOMString? attributeNamespace;
  readonly attribute DOMString? oldValue;
};

[Exposed=Window]
interface Node : EventTarget {
  const unsigned short ELEMENT_NODE = 1;
  const unsigned short ATTRIBUTE_NODE = 2; // historical
  const unsigned short TEXT_NODE = 3;
  const unsigned short CDATA_SECTION_NODE = 4; // historical
  const unsigned short ENTITY_REFERENCE_NODE = 5; // historical
  const unsigned short ENTITY_NODE = 6; // historical
  const unsigned short PROCESSING_INSTRUCTION_NODE = 7;
  const unsigned short COMMENT_NODE = 8;
  const unsigned short DOCUMENT_NODE = 9;
  const unsigned short DOCUMENT_TYPE_NODE = 10;
  const unsigned short DOCUMENT_FRAGMENT_NODE = 11;
  const unsigned short NOTATION_NODE = 12; // historical
  readonly attribute unsigned short nodeType;
  readonly attribute DOMString nodeName;

  readonly attribute DOMString? baseURI;

  readonly attribute Document? ownerDocument;
  readonly attribute Node? parentNode;
  readonly attribute Element? parentElement;
  boolean hasChildNodes();
  [SameObject] readonly attribute NodeList childNodes;
  readonly attribute Node? firstChild;
  readonly attribute Node? lastChild;
  readonly attribute Node? previousSibling;
  readonly attribute Node? nextSibling;

           attribute DOMString? nodeValue;
           attribute DOMString? textContent;
  void normalize();

  [NewObject] Node cloneNode(optional boolean deep = false);
  boolean isEqualNode(Node? otherNode);

  const unsigned short DOCUMENT_POSITION_DISCONNECTED = 0x01;
  const unsigned short DOCUMENT_POSITION_PRECEDING = 0x02;
  const unsigned short DOCUMENT_POSITION_FOLLOWING = 0x04;
  const unsigned short DOCUMENT_POSITION_CONTAINS = 0x08;
  const unsigned short DOCUMENT_POSITION_CONTAINED_BY = 0x10;
  const unsigned short DOCUMENT_POSITION_IMPLEMENTATION_SPECIFIC = 0x20;
  unsigned short compareDocumentPosition(Node other);
  boolean contains(Node? other);

  DOMString? lookupPrefix(DOMString? namespace);
  DOMString? lookupNamespaceURI(DOMString? prefix);
  boolean isDefaultNamespace(DOMString? namespace);

  Node insertBefore(Node node, Node? child);
  Node appendChild(Node node);
  Node replaceChild(Node node, Node child);
  Node removeChild(Node child);
};

[Constructor,
 Exposed=Window]
interface Document : Node {
  [SameObject] readonly attribute DOMImplementation implementation;
  readonly attribute DOMString URL;
  readonly attribute DOMString documentURI;
  readonly attribute DOMString origin;
  readonly attribute DOMString compatMode;
  readonly attribute DOMString characterSet;
  readonly attribute DOMString inputEncoding; // legacy alias of .characterSet
  readonly attribute DOMString contentType;

  readonly attribute DocumentType? doctype;
  readonly attribute Element? documentElement;
  HTMLCollection getElementsByTagName(DOMString localName);
  HTMLCollection getElementsByTagNameNS(DOMString? namespace, DOMString localName);
  HTMLCollection getElementsByClassName(DOMString classNames);

  [NewObject] Element createElement(DOMString localName);
  [NewObject] Element createElementNS(DOMString? namespace, DOMString qualifiedName);
  [NewObject] DocumentFragment createDocumentFragment();
  [NewObject] Text createTextNode(DOMString data);
  [NewObject] Comment createComment(DOMString data);
  [NewObject] ProcessingInstruction createProcessingInstruction(DOMString target, DOMString data);

  [NewObject] Node importNode(Node node, optional boolean deep = false);
  Node adoptNode(Node node);

  [NewObject] Attr createAttribute(DOMString localName);
  [NewObject] Attr createAttributeNS(DOMString? namespace, DOMString name);

  [NewObject] Event createEvent(DOMString interface);

  [NewObject] Range createRange();

  // NodeFilter.SHOW_ALL = 0xFFFFFFFF
  [NewObject] NodeIterator createNodeIterator(Node root, optional unsigned long whatToShow = 0xFFFFFFFF, optional NodeFilter? filter = null);
  [NewObject] TreeWalker createTreeWalker(Node root, optional unsigned long whatToShow = 0xFFFFFFFF, optional NodeFilter? filter = null);
};

[Exposed=Window]
interface XMLDocument : Document {};

[Exposed=Window]
interface DOMImplementation {
  [NewObject] DocumentType createDocumentType(DOMString qualifiedName, DOMString publicId, DOMString systemId);
  [NewObject] XMLDocument createDocument(DOMString? namespace, [TreatNullAs=EmptyString] DOMString qualifiedName, optional DocumentType? doctype = null);
  [NewObject] Document createHTMLDocument(optional DOMString title);

  boolean hasFeature(); // useless; always returns true
};

[Constructor,
 Exposed=Window]
interface DocumentFragment : Node {
};

[Exposed=Window]
interface DocumentType : Node {
  readonly attribute DOMString name;
  readonly attribute DOMString publicId;
  readonly attribute DOMString systemId;
};

[Exposed=Window]
interface Element : Node {
  readonly attribute DOMString? namespaceURI;
  readonly attribute DOMString? prefix;
  readonly attribute DOMString localName;
  readonly attribute DOMString tagName;

           attribute DOMString id;
           attribute DOMString className;
  [SameObject] readonly attribute DOMTokenList classList;

  boolean hasAttributes();
  [SameObject] readonly attribute NamedNodeMap attributes;
  DOMString? getAttribute(DOMString name);
  DOMString? getAttributeNS(DOMString? namespace, DOMString localName);
  void setAttribute(DOMString name, DOMString value);
  void setAttributeNS(DOMString? namespace, DOMString name, DOMString value);
  void removeAttribute(DOMString name);
  void removeAttributeNS(DOMString? namespace, DOMString localName);
  boolean hasAttribute(DOMString name);
  boolean hasAttributeNS(DOMString? namespace, DOMString localName);

  Attr? getAttributeNode(DOMString name);
  Attr? getAttributeNodeNS(DOMString? namespace, DOMString localName);
  Attr? setAttributeNode(Attr attr);
  Attr? setAttributeNodeNS(Attr attr);
  Attr removeAttributeNode(Attr attr);

  Element? closest(DOMString selectors);
  boolean matches(DOMString selectors);

  HTMLCollection getElementsByTagName(DOMString localName);
  HTMLCollection getElementsByTagNameNS(DOMString? namespace, DOMString localName);
  HTMLCollection getElementsByClassName(DOMString classNames);
};
[Exposed=Window]
interface NamedNodeMap {
  readonly attribute unsigned long length;
  getter Attr? item(unsigned long index);
  getter Attr? getNamedItem(DOMString name);
  Attr? getNamedItemNS(DOMString? namespace, DOMString localName);
  Attr? setNamedItem(Attr attr);
  Attr? setNamedItemNS(Attr attr);
  Attr removeNamedItem(DOMString name);
  Attr removeNamedItemNS(DOMString? namespace, DOMString localName);
};

[Exposed=Window]
interface Attr {
  readonly attribute DOMString? namespaceURI;
  readonly attribute DOMString? prefix;
  readonly attribute DOMString localName;
  readonly attribute DOMString name;
           attribute DOMString value;
  [TreatNullAs=EmptyString] attribute DOMString nodeValue; // legacy alias of .value
  [TreatNullAs=EmptyString] attribute DOMString textContent; // legacy alias of .value

  readonly attribute Element? ownerElement;

  readonly attribute boolean specified; // useless; always returns true
};
[Exposed=Window]
interface CharacterData : Node {
  [TreatNullAs=EmptyString] attribute DOMString data;
  readonly attribute unsigned long length;
  DOMString substringData(unsigned long offset, unsigned long count);
  void appendData(DOMString data);
  void insertData(unsigned long offset, DOMString data);
  void deleteData(unsigned long offset, unsigned long count);
  void replaceData(unsigned long offset, unsigned long count, DOMString data);
};

[Constructor(optional DOMString data = ""),
 Exposed=Window]
interface Text : CharacterData {
  [NewObject] Text splitText(unsigned long offset);
  readonly attribute DOMString wholeText;
};
[Exposed=Window]
interface ProcessingInstruction : CharacterData {
  readonly attribute DOMString target;
};
[Constructor(optional DOMString data = ""),
 Exposed=Window]
interface Comment : CharacterData {
};

[Constructor,
 Exposed=Window]
interface Range {
  readonly attribute Node startContainer;
  readonly attribute unsigned long startOffset;
  readonly attribute Node endContainer;
  readonly attribute unsigned long endOffset;
  readonly attribute boolean collapsed;
  readonly attribute Node commonAncestorContainer;

  void setStart(Node node, unsigned long offset);
  void setEnd(Node node, unsigned long offset);
  void setStartBefore(Node node);
  void setStartAfter(Node node);
  void setEndBefore(Node node);
  void setEndAfter(Node node);
  void collapse(optional boolean toStart = false);
  void selectNode(Node node);
  void selectNodeContents(Node node);

  const unsigned short START_TO_START = 0;
  const unsigned short START_TO_END = 1;
  const unsigned short END_TO_END = 2;
  const unsigned short END_TO_START = 3;
  short compareBoundaryPoints(unsigned short how, Range sourceRange);

  void deleteContents();
  [NewObject] DocumentFragment extractContents();
  [NewObject] DocumentFragment cloneContents();
  void insertNode(Node node);
  void surroundContents(Node newParent);

  [NewObject] Range cloneRange();
  void detach();

  boolean isPointInRange(Node node, unsigned long offset);
  short comparePoint(Node node, unsigned long offset);

  boolean intersectsNode(Node node);

  stringifier;
};

[Exposed=Window]
interface NodeIterator {
  [SameObject] readonly attribute Node root;
  readonly attribute Node referenceNode;
  readonly attribute boolean pointerBeforeReferenceNode;
  readonly attribute unsigned long whatToShow;
  readonly attribute NodeFilter? filter;

  Node? nextNode();
  Node? previousNode();

  void detach();
};

[Exposed=Window]
interface TreeWalker {
  [SameObject] readonly attribute Node root;
  readonly attribute unsigned long whatToShow;
  readonly attribute NodeFilter? filter;
           attribute Node currentNode;

  Node? parentNode();
  Node? firstChild();
  Node? lastChild();
  Node? previousSibling();
  Node? nextSibling();
  Node? previousNode();
  Node? nextNode();
};
[Exposed=Window]
callback interface NodeFilter {
  // Constants for acceptNode()
  const unsigned short FILTER_ACCEPT = 1;
  const unsigned short FILTER_REJECT = 2;
  const unsigned short FILTER_SKIP = 3;

  // Constants for whatToShow
  const unsigned long SHOW_ALL = 0xFFFFFFFF;
  const unsigned long SHOW_ELEMENT = 0x1;
  const unsigned long SHOW_ATTRIBUTE = 0x2; // historical
  const unsigned long SHOW_TEXT = 0x4;
  const unsigned long SHOW_CDATA_SECTION = 0x8; // historical
  const unsigned long SHOW_ENTITY_REFERENCE = 0x10; // historical
  const unsigned long SHOW_ENTITY = 0x20; // historical
  const unsigned long SHOW_PROCESSING_INSTRUCTION = 0x40;
  const unsigned long SHOW_COMMENT = 0x80;
  const unsigned long SHOW_DOCUMENT = 0x100;
  const unsigned long SHOW_DOCUMENT_TYPE = 0x200;
  const unsigned long SHOW_DOCUMENT_FRAGMENT = 0x400;
  const unsigned long SHOW_NOTATION = 0x800; // historical

  unsigned short acceptNode(Node node);
};

interface DOMTokenList {
  readonly attribute unsigned long length;
  getter DOMString? item(unsigned long index);
  boolean contains(DOMString token);
  void add(DOMString... tokens);
  void remove(DOMString... tokens);
  boolean toggle(DOMString token, optional boolean force);
  stringifier;
  iterable<DOMString>;
};

interface DOMSettableTokenList : DOMTokenList {
            attribute DOMString value;
};
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// HTML web IDL
// Retrived from https://html.spec.whatwg.org/
// Mon Oct  5 2015


typedef (Int8Array or Uint8Array or Uint8ClampedArray or
         Int16Array or Uint16Array or
         Int32Array or Uint32Array or
         Float32Array or Float64Array or
         DataView) ArrayBufferView;

interface HTMLAllCollection {
  readonly attribute unsigned long length;
  getter Element? item(unsigned long index);
  (HTMLCollection or Element)? item(DOMString name);
  legacycaller getter (HTMLCollection or Element)? namedItem(DOMString name);
};

interface HTMLFormControlsCollection : HTMLCollection {
  // inherits length and item()
  getter (RadioNodeList or Element)? namedItem(DOMString name); // shadows inherited namedItem()
};

interface RadioNodeList : NodeList {
  attribute DOMString value;
};

interface HTMLOptionsCollection : HTMLCollection {
  // inherits item(), namedItem()
  attribute unsigned long length; // shadows inherited length
  setter void (unsigned long index, HTMLOptionElement? option);
  void add((HTMLOptionElement or HTMLOptGroupElement) element, optional (HTMLElement or long)? before = null);
  void remove(long index);
  attribute long selectedIndex;
};

[OverrideBuiltins, Exposed=(Window,Worker)]
interface DOMStringMap {
  getter DOMString (DOMString name);
  setter void (DOMString name, DOMString value);
  deleter void (DOMString name);
};

interface DOMElementMap {
  getter Element (DOMString name);
  setter void (DOMString name, Element value);
  deleter void (DOMString name);
};

typedef (ArrayBuffer or CanvasProxy or MessagePort) Transferable;

callback FileCallback = void (File file);

enum DocumentReadyState { "loading", "interactive", "complete" };

[OverrideBuiltins]
partial /*sealed*/ interface Document {
  // resource metadata management
  [PutForwards=href, Unforgeable] readonly attribute Location? location;
  attribute DOMString domain;
  readonly attribute DOMString referrer;
  attribute DOMString cookie;
  readonly attribute DOMString lastModified;
  readonly attribute DocumentReadyState readyState;

  // DOM tree accessors
  getter object (DOMString name);
  attribute DOMString title;
  attribute DOMString dir;
  attribute HTMLElement? body;
  readonly attribute HTMLHeadElement? head;
  [SameObject] readonly attribute HTMLCollection images;
  [SameObject] readonly attribute HTMLCollection embeds;
  [SameObject] readonly attribute HTMLCollection plugins;
  [SameObject] readonly attribute HTMLCollection links;
  [SameObject] readonly attribute HTMLCollection forms;
  [SameObject] readonly attribute HTMLCollection scripts;
  NodeList getElementsByName(DOMString elementName);
  [SameObject] readonly attribute DOMElementMap cssElementMap;
  readonly attribute HTMLScriptElement? currentScript;

  // dynamic markup insertion
  Document open(optional DOMString type = "text/html", optional DOMString replace = "");
  WindowProxy open(DOMString url, DOMString name, DOMString features, optional boolean replace = false);
  void close();
  void write(DOMString... text);
  void writeln(DOMString... text);

  // user interaction
  readonly attribute WindowProxy? defaultView;
  readonly attribute Element? activeElement;
  boolean hasFocus();
  attribute DOMString designMode;
  boolean execCommand(DOMString commandId, optional boolean showUI = false, optional DOMString value = "");
  boolean queryCommandEnabled(DOMString commandId);
  boolean queryCommandIndeterm(DOMString commandId);
  boolean queryCommandState(DOMString commandId);
  boolean queryCommandSupported(DOMString commandId);
  DOMString queryCommandValue(DOMString commandId);
  readonly attribute HTMLCollection commands;

  // special event handler IDL attributes that only apply to Document objects
  [LenientThis] attribute EventHandler onreadystatechange;

  // also has obsolete members
};
Document implements GlobalEventHandlers;

partial interface XMLDocument {
  boolean load(DOMString url);
};

interface HTMLElement : Element {
  // metadata attributes
  attribute DOMString title;
  attribute DOMString lang;
  attribute boolean translate;
  attribute DOMString dir;
  [SameObject] readonly attribute DOMStringMap dataset;

  // user interaction
  attribute boolean hidden;
  void click();
  attribute long tabIndex;
  void focus();
  void blur();
  attribute DOMString accessKey;
  readonly attribute DOMString accessKeyLabel;
  attribute boolean draggable;
  [PutForwards=value] readonly attribute DOMSettableTokenList dropzone;
  attribute HTMLMenuElement? contextMenu;
  attribute boolean spellcheck;
  void forceSpellCheck();

  // command API
  readonly attribute DOMString? commandType;
  readonly attribute DOMString? commandLabel;
  readonly attribute DOMString? commandIcon;
  readonly attribute boolean? commandHidden;
  readonly attribute boolean? commandDisabled;
  readonly attribute boolean? commandChecked;
};
HTMLElement implements GlobalEventHandlers;
HTMLElement implements ElementContentEditable;

interface HTMLUnknownElement : HTMLElement { };

interface HTMLHtmlElement : HTMLElement {
  // also has obsolete members
};

interface HTMLHeadElement : HTMLElement {};

interface HTMLTitleElement : HTMLElement {
  attribute DOMString text;
};

interface HTMLBaseElement : HTMLElement {
  attribute DOMString href;
  attribute DOMString target;
};

interface HTMLLinkElement : HTMLElement {
  attribute DOMString href;
  attribute DOMString? crossOrigin;
  attribute DOMString rel;
  readonly attribute DOMTokenList relList;
  attribute DOMString media;
  attribute DOMString hreflang;
  attribute DOMString type;
  [PutForwards=value] readonly attribute DOMSettableTokenList sizes;

  // also has obsolete members
};
HTMLLinkElement implements LinkStyle;

interface HTMLMetaElement : HTMLElement {
  attribute DOMString name;
  attribute DOMString httpEquiv;
  attribute DOMString content;

  // also has obsolete members
};

interface HTMLStyleElement : HTMLElement {
  attribute DOMString media;
  attribute DOMString nonce;
  attribute DOMString type;
  attribute boolean scoped;
};
HTMLStyleElement implements LinkStyle;

interface HTMLBodyElement : HTMLElement {

  // also has obsolete members
};
HTMLBodyElement implements WindowEventHandlers;

interface HTMLHeadingElement : HTMLElement {
  // also has obsolete members
};

interface HTMLParagraphElement : HTMLElement {
  // also has obsolete members
};

interface HTMLHRElement : HTMLElement {
  // also has obsolete members
};

interface HTMLPreElement : HTMLElement {
  // also has obsolete members
};

interface HTMLQuoteElement : HTMLElement {
  attribute DOMString cite;
};

interface HTMLOListElement : HTMLElement {
  attribute boolean reversed;
  attribute long start;
  attribute DOMString type;

  // also has obsolete members
};

interface HTMLUListElement : HTMLElement {
  // also has obsolete members
};

interface HTMLLIElement : HTMLElement {
  attribute long value;

  // also has obsolete members
};

interface HTMLDListElement : HTMLElement {
  // also has obsolete members
};

interface HTMLDivElement : HTMLElement {
  // also has obsolete members
};

interface HTMLAnchorElement : HTMLElement {
  attribute DOMString target;
  attribute DOMString download;
  [PutForwards=value] readonly attribute DOMSettableTokenList ping;
  attribute DOMString rel;
  readonly attribute DOMTokenList relList;
  attribute DOMString hreflang;
  attribute DOMString type;

  attribute DOMString text;

  // also has obsolete members
};
HTMLAnchorElement implements URLUtils;

interface HTMLDataElement : HTMLElement {
  attribute DOMString value;
};

interface HTMLTimeElement : HTMLElement {
  attribute DOMString dateTime;
};

interface HTMLSpanElement : HTMLElement {};

interface HTMLBRElement : HTMLElement {
  // also has obsolete members
};

interface HTMLModElement : HTMLElement {
  attribute DOMString cite;
  attribute DOMString dateTime;
};

interface HTMLPictureElement : HTMLElement {};

partial interface HTMLSourceElement {
           attribute DOMString srcset;
           attribute DOMString sizes;
           attribute DOMString media;
};

[NamedConstructor=Image(optional unsigned long width, optional unsigned long height)]
interface HTMLImageElement : HTMLElement {
           attribute DOMString alt;
           attribute DOMString src;
           attribute DOMString srcset;
           attribute DOMString sizes;
           attribute DOMString? crossOrigin;
           attribute DOMString useMap;
           attribute boolean isMap;
           attribute unsigned long width;
           attribute unsigned long height;
  readonly attribute unsigned long naturalWidth;
  readonly attribute unsigned long naturalHeight;
  readonly attribute boolean complete;
  readonly attribute DOMString currentSrc;

  // also has obsolete members
};

interface HTMLIFrameElement : HTMLElement {
  attribute DOMString src;
  attribute DOMString srcdoc;
  attribute DOMString name;
  [PutForwards=value] readonly attribute DOMSettableTokenList sandbox;
  attribute boolean seamless;
  attribute boolean allowFullscreen;
  attribute DOMString width;
  attribute DOMString height;
  readonly attribute Document? contentDocument;
  readonly attribute WindowProxy? contentWindow;
  Document? getSVGDocument();

  // also has obsolete members
};

interface HTMLEmbedElement : HTMLElement {
  attribute DOMString src;
  attribute DOMString type;
  attribute DOMString width;
  attribute DOMString height;
  Document? getSVGDocument();
  legacycaller any (any... arguments);

  // also has obsolete members
};

interface HTMLObjectElement : HTMLElement {
  attribute DOMString data;
  attribute DOMString type;
  attribute boolean typeMustMatch;
  attribute DOMString name;
  attribute DOMString useMap;
  readonly attribute HTMLFormElement? form;
  attribute DOMString width;
  attribute DOMString height;
  readonly attribute Document? contentDocument;
  readonly attribute WindowProxy? contentWindow;
  Document? getSVGDocument();

  readonly attribute boolean willValidate;
  readonly attribute ValidityState validity;
  readonly attribute DOMString validationMessage;
  boolean checkValidity();
  boolean reportValidity();
  void setCustomValidity(DOMString error);

  legacycaller any (any... arguments);

  // also has obsolete members
};

interface HTMLParamElement : HTMLElement {
  attribute DOMString name;
  attribute DOMString value;

  // also has obsolete members
};

interface HTMLVideoElement : HTMLMediaElement {
  attribute unsigned long width;
  attribute unsigned long height;
  readonly attribute unsigned long videoWidth;
  readonly attribute unsigned long videoHeight;
  attribute DOMString poster;
};

[NamedConstructor=Audio(optional DOMString src)]
interface HTMLAudioElement : HTMLMediaElement {};

interface HTMLSourceElement : HTMLElement {
  attribute DOMString src;
  attribute DOMString type;

  // also has obsolete members
};

interface HTMLTrackElement : HTMLElement {
  attribute DOMString kind;
  attribute DOMString src;
  attribute DOMString srclang;
  attribute DOMString label;
  attribute boolean default;

  const unsigned short NONE = 0;
  const unsigned short LOADING = 1;
  const unsigned short LOADED = 2;
  const unsigned short ERROR = 3;
  readonly attribute unsigned short readyState;

  readonly attribute TextTrack track;
};

enum CanPlayTypeResult { "" /* empty string */, "maybe", "probably" };
typedef (MediaStream or MediaSource or Blob) MediaProvider;
interface HTMLMediaElement : HTMLElement {

  // error state
  readonly attribute MediaError? error;

  // network state
  attribute DOMString src;
  attribute MediaProvider? srcObject;
  readonly attribute DOMString currentSrc;
  attribute DOMString? crossOrigin;
  const unsigned short NETWORK_EMPTY = 0;
  const unsigned short NETWORK_IDLE = 1;
  const unsigned short NETWORK_LOADING = 2;
  const unsigned short NETWORK_NO_SOURCE = 3;
  readonly attribute unsigned short networkState;
  attribute DOMString preload;
  readonly attribute TimeRanges buffered;
  void load();
  CanPlayTypeResult canPlayType(DOMString type);

  // ready state
  const unsigned short HAVE_NOTHING = 0;
  const unsigned short HAVE_METADATA = 1;
  const unsigned short HAVE_CURRENT_DATA = 2;
  const unsigned short HAVE_FUTURE_DATA = 3;
  const unsigned short HAVE_ENOUGH_DATA = 4;
  readonly attribute unsigned short readyState;
  readonly attribute boolean seeking;

  // playback state
  attribute double currentTime;
  void fastSeek(double time);
  readonly attribute unrestricted double duration;
  Date getStartDate();
  readonly attribute boolean paused;
  attribute double defaultPlaybackRate;
  attribute double playbackRate;
  readonly attribute TimeRanges played;
  readonly attribute TimeRanges seekable;
  readonly attribute boolean ended;
  attribute boolean autoplay;
  attribute boolean loop;
  void play();
  void pause();

  // media controller
  attribute DOMString mediaGroup;
  attribute MediaController? controller;

  // controls
  attribute boolean controls;
  attribute double volume;
  attribute boolean muted;
  attribute boolean defaultMuted;

  // tracks
  [SameObject] readonly attribute AudioTrackList audioTracks;
  [SameObject] readonly attribute VideoTrackList videoTracks;
  [SameObject] readonly attribute TextTrackList textTracks;
  TextTrack addTextTrack(TextTrackKind kind, optional DOMString label = "", optional DOMString language = "");
};

interface MediaError {
  const unsigned short MEDIA_ERR_ABORTED = 1;
  const unsigned short MEDIA_ERR_NETWORK = 2;
  const unsigned short MEDIA_ERR_DECODE = 3;
  const unsigned short MEDIA_ERR_SRC_NOT_SUPPORTED = 4;
  readonly attribute unsigned short code;
};

interface AudioTrackList : EventTarget {
  readonly attribute unsigned long length;
  getter AudioTrack (unsigned long index);
  AudioTrack? getTrackById(DOMString id);

  attribute EventHandler onchange;
  attribute EventHandler onaddtrack;
  attribute EventHandler onremovetrack;
};

interface AudioTrack {
  readonly attribute DOMString id;
  readonly attribute DOMString kind;
  readonly attribute DOMString label;
  readonly attribute DOMString language;
  attribute boolean enabled;
};

interface VideoTrackList : EventTarget {
  readonly attribute unsigned long length;
  getter VideoTrack (unsigned long index);
  VideoTrack? getTrackById(DOMString id);
  readonly attribute long selectedIndex;

  attribute EventHandler onchange;
  attribute EventHandler onaddtrack;
  attribute EventHandler onremovetrack;
};

interface VideoTrack {
  readonly attribute DOMString id;
  readonly attribute DOMString kind;
  readonly attribute DOMString label;
  readonly attribute DOMString language;
  attribute boolean selected;
};

enum MediaControllerPlaybackState { "waiting", "playing", "ended" };
[Constructor]
interface MediaController : EventTarget {
  readonly attribute unsigned short readyState; // uses HTMLMediaElement.readyState's values

  readonly attribute TimeRanges buffered;
  readonly attribute TimeRanges seekable;
  readonly attribute unrestricted double duration;
  attribute double currentTime;

  readonly attribute boolean paused;
  readonly attribute MediaControllerPlaybackState playbackState;
  readonly attribute TimeRanges played;
  void pause();
  void unpause();
  void play(); // calls play() on all media elements as well

  attribute double defaultPlaybackRate;
  attribute double playbackRate;

  attribute double volume;
  attribute boolean muted;

  attribute EventHandler onemptied;
  attribute EventHandler onloadedmetadata;
  attribute EventHandler onloadeddata;
  attribute EventHandler oncanplay;
  attribute EventHandler oncanplaythrough;
  attribute EventHandler onplaying;
  attribute EventHandler onended;
  attribute EventHandler onwaiting;

  attribute EventHandler ondurationchange;
  attribute EventHandler ontimeupdate;
  attribute EventHandler onplay;
  attribute EventHandler onpause;
  attribute EventHandler onratechange;
  attribute EventHandler onvolumechange;
};

interface TextTrackList : EventTarget {
  readonly attribute unsigned long length;
  getter TextTrack (unsigned long index);
  TextTrack? getTrackById(DOMString id);

  attribute EventHandler onchange;
  attribute EventHandler onaddtrack;
  attribute EventHandler onremovetrack;
};

enum TextTrackMode { "disabled",  "hidden",  "showing" };
enum TextTrackKind { "subtitles",  "captions",  "descriptions",  "chapters",  "metadata" };
interface TextTrack : EventTarget {
  readonly attribute TextTrackKind kind;
  readonly attribute DOMString label;
  readonly attribute DOMString language;

  readonly attribute DOMString id;
  readonly attribute DOMString inBandMetadataTrackDispatchType;

  attribute TextTrackMode mode;

  readonly attribute TextTrackCueList? cues;
  readonly attribute TextTrackCueList? activeCues;

  void addCue(TextTrackCue cue);
  void removeCue(TextTrackCue cue);

  attribute EventHandler oncuechange;
};

interface TextTrackCueList {
  readonly attribute unsigned long length;
  getter TextTrackCue (unsigned long index);
  TextTrackCue? getCueById(DOMString id);
};

interface TextTrackCue : EventTarget {
  readonly attribute TextTrack? track;

  attribute DOMString id;
  attribute double startTime;
  attribute double endTime;
  attribute boolean pauseOnExit;

  attribute EventHandler onenter;
  attribute EventHandler onexit;
};

interface TimeRanges {
  readonly attribute unsigned long length;
  double start(unsigned long index);
  double end(unsigned long index);
};

[Constructor(DOMString type, optional TrackEventInit eventInitDict)]
interface TrackEvent : Event {
  readonly attribute (VideoTrack or AudioTrack or TextTrack)? track;
};

dictionary TrackEventInit : EventInit {
  (VideoTrack or AudioTrack or TextTrack)? track;
};

interface HTMLMapElement : HTMLElement {
  attribute DOMString name;
  readonly attribute HTMLCollection areas;
};

interface HTMLAreaElement : HTMLElement {
  attribute DOMString alt;
  attribute DOMString coords;
  attribute DOMString shape;
  attribute DOMString target;
  attribute DOMString download;
  [PutForwards=value] readonly attribute DOMSettableTokenList ping;
  attribute DOMString rel;
  readonly attribute DOMTokenList relList;
  attribute DOMString hreflang;
  attribute DOMString type;

  // also has obsolete members
};
HTMLAreaElement implements URLUtils;

interface HTMLTableElement : HTMLElement {
  attribute HTMLTableCaptionElement? caption;
  HTMLElement createCaption();
  void deleteCaption();
  attribute HTMLTableSectionElement? tHead;
  HTMLElement createTHead();
  void deleteTHead();
  attribute HTMLTableSectionElement? tFoot;
  HTMLElement createTFoot();
  void deleteTFoot();
  readonly attribute HTMLCollection tBodies;
  HTMLElement createTBody();
  readonly attribute HTMLCollection rows;
  HTMLElement insertRow(optional long index = -1);
  void deleteRow(long index);
  attribute boolean sortable;
  void stopSorting();

  // also has obsolete members
};

interface HTMLTableCaptionElement : HTMLElement {
  // also has obsolete members
};

interface HTMLTableColElement : HTMLElement {
  attribute unsigned long span;

  // also has obsolete members
};

interface HTMLTableSectionElement : HTMLElement {
  readonly attribute HTMLCollection rows;
  HTMLElement insertRow(optional long index = -1);
  void deleteRow(long index);

  // also has obsolete members
};

interface HTMLTableRowElement : HTMLElement {
  readonly attribute long rowIndex;
  readonly attribute long sectionRowIndex;
  readonly attribute HTMLCollection cells;
  HTMLElement insertCell(optional long index = -1);
  void deleteCell(long index);

  // also has obsolete members
};

interface HTMLTableDataCellElement : HTMLTableCellElement {
  // also has obsolete members
};

interface HTMLTableHeaderCellElement : HTMLTableCellElement {
  attribute DOMString scope;
  attribute DOMString abbr;
  attribute DOMString sorted;
  void sort();
};

interface HTMLTableCellElement : HTMLElement {
  attribute unsigned long colSpan;
  attribute unsigned long rowSpan;
  [PutForwards=value] readonly attribute DOMSettableTokenList headers;
  readonly attribute long cellIndex;

  // also has obsolete members
};

[OverrideBuiltins]
interface HTMLFormElement : HTMLElement {
  attribute DOMString acceptCharset;
  attribute DOMString action;
  attribute DOMString autocomplete;
  attribute DOMString enctype;
  attribute DOMString encoding;
  attribute DOMString method;
  attribute DOMString name;
  attribute boolean noValidate;
  attribute DOMString target;

  readonly attribute HTMLFormControlsCollection elements;
  readonly attribute long length;
  getter Element (unsigned long index);
  getter (RadioNodeList or Element) (DOMString name);

  void submit();
  void reset();
  boolean checkValidity();
  boolean reportValidity();

  void requestAutocomplete();
};

interface HTMLLabelElement : HTMLElement {
  readonly attribute HTMLFormElement? form;
  attribute DOMString htmlFor;
  readonly attribute HTMLElement? control;
};

interface HTMLInputElement : HTMLElement {
  attribute DOMString accept;
  attribute DOMString alt;
  attribute DOMString autocomplete;
  attribute boolean autofocus;
  attribute boolean defaultChecked;
  attribute boolean checked;
  attribute DOMString dirName;
  attribute boolean disabled;
  readonly attribute HTMLFormElement? form;
  readonly attribute FileList? files;
  attribute DOMString formAction;
  attribute DOMString formEnctype;
  attribute DOMString formMethod;
  attribute boolean formNoValidate;
  attribute DOMString formTarget;
  attribute unsigned long height;
  attribute boolean indeterminate;
  attribute DOMString inputMode;
  readonly attribute HTMLElement? list;
  attribute DOMString max;
  attribute long maxLength;
  attribute DOMString min;
  attribute long minLength;
  attribute boolean multiple;
  attribute DOMString name;
  attribute DOMString pattern;
  attribute DOMString placeholder;
  attribute boolean readOnly;
  attribute boolean required;
  attribute unsigned long size;
  attribute DOMString src;
  attribute DOMString step;
  attribute DOMString type;
  attribute DOMString defaultValue;
  [TreatNullAs=EmptyString] attribute DOMString value;
  attribute Date? valueAsDate;
  attribute unrestricted double valueAsNumber;
  attribute double valueLow;
  attribute double valueHigh;
  attribute unsigned long width;

  void stepUp(optional long n = 1);
  void stepDown(optional long n = 1);

  readonly attribute boolean willValidate;
  readonly attribute ValidityState validity;
  readonly attribute DOMString validationMessage;
  boolean checkValidity();
  boolean reportValidity();
  void setCustomValidity(DOMString error);

  readonly attribute NodeList labels;

  void select();
  attribute unsigned long selectionStart;
  attribute unsigned long selectionEnd;
  attribute DOMString selectionDirection;
  void setRangeText(DOMString replacement);
  void setRangeText(DOMString replacement, unsigned long start, unsigned long end, optional SelectionMode selectionMode = "preserve");
  void setSelectionRange(unsigned long start, unsigned long end, optional DOMString direction);

  // also has obsolete members
};

interface HTMLButtonElement : HTMLElement {
  attribute boolean autofocus;
  attribute boolean disabled;
  readonly attribute HTMLFormElement? form;
  attribute DOMString formAction;
  attribute DOMString formEnctype;
  attribute DOMString formMethod;
  attribute boolean formNoValidate;
  attribute DOMString formTarget;
  attribute DOMString name;
  attribute DOMString type;
  attribute DOMString value;
  attribute HTMLMenuElement? menu;

  readonly attribute boolean willValidate;
  readonly attribute ValidityState validity;
  readonly attribute DOMString validationMessage;
  boolean checkValidity();
  boolean reportValidity();
  void setCustomValidity(DOMString error);

  readonly attribute NodeList labels;
};

interface HTMLSelectElement : HTMLElement {
  attribute DOMString autocomplete;
  attribute boolean autofocus;
  attribute boolean disabled;
  readonly attribute HTMLFormElement? form;
  attribute boolean multiple;
  attribute DOMString name;
  attribute boolean required;
  attribute unsigned long size;

  readonly attribute DOMString type;

  readonly attribute HTMLOptionsCollection options;
  attribute unsigned long length;
  getter Element? item(unsigned long index);
  HTMLOptionElement? namedItem(DOMString name);
  void add((HTMLOptionElement or HTMLOptGroupElement) element, optional (HTMLElement or long)? before = null);
  void remove(); // ChildNode overload
  void remove(long index);
  setter void (unsigned long index, HTMLOptionElement? option);

  readonly attribute HTMLCollection selectedOptions;
  attribute long selectedIndex;
  attribute DOMString value;

  readonly attribute boolean willValidate;
  readonly attribute ValidityState validity;
  readonly attribute DOMString validationMessage;
  boolean checkValidity();
  boolean reportValidity();
  void setCustomValidity(DOMString error);

  readonly attribute NodeList labels;
};

interface HTMLDataListElement : HTMLElement {
  readonly attribute HTMLCollection options;
};

interface HTMLOptGroupElement : HTMLElement {
  attribute boolean disabled;
  attribute DOMString label;
};

[NamedConstructor=Option(optional DOMString text = "", optional DOMString value, optional boolean defaultSelected = false, optional boolean selected = false)]
interface HTMLOptionElement : HTMLElement {
  attribute boolean disabled;
  readonly attribute HTMLFormElement? form;
  attribute DOMString label;
  attribute boolean defaultSelected;
  attribute boolean selected;
  attribute DOMString value;

  attribute DOMString text;
  readonly attribute long index;
};

interface HTMLTextAreaElement : HTMLElement {
  attribute DOMString autocomplete;
  attribute boolean autofocus;
  attribute unsigned long cols;
  attribute DOMString dirName;
  attribute boolean disabled;
  readonly attribute HTMLFormElement? form;
  attribute DOMString inputMode;
  attribute long maxLength;
  attribute long minLength;
  attribute DOMString name;
  attribute DOMString placeholder;
  attribute boolean readOnly;
  attribute boolean required;
  attribute unsigned long rows;
  attribute DOMString wrap;

  readonly attribute DOMString type;
  attribute DOMString defaultValue;
  [TreatNullAs=EmptyString] attribute DOMString value;
  readonly attribute unsigned long textLength;

  readonly attribute boolean willValidate;
  readonly attribute ValidityState validity;
  readonly attribute DOMString validationMessage;
  boolean checkValidity();
  boolean reportValidity();
  void setCustomValidity(DOMString error);

  readonly attribute NodeList labels;

  void select();
  attribute unsigned long selectionStart;
  attribute unsigned long selectionEnd;
  attribute DOMString selectionDirection;
  void setRangeText(DOMString replacement);
  void setRangeText(DOMString replacement, unsigned long start, unsigned long end, optional SelectionMode selectionMode = "preserve");
  void setSelectionRange(unsigned long start, unsigned long end, optional DOMString direction);
};

interface HTMLKeygenElement : HTMLElement {
  attribute boolean autofocus;
  attribute DOMString challenge;
  attribute boolean disabled;
  readonly attribute HTMLFormElement? form;
  attribute DOMString keytype;
  attribute DOMString name;

  readonly attribute DOMString type;

  readonly attribute boolean willValidate;
  readonly attribute ValidityState validity;
  readonly attribute DOMString validationMessage;
  boolean checkValidity();
  boolean reportValidity();
  void setCustomValidity(DOMString error);

  readonly attribute NodeList labels;
};

interface HTMLOutputElement : HTMLElement {
  [PutForwards=value] readonly attribute DOMSettableTokenList htmlFor;
  readonly attribute HTMLFormElement? form;
  attribute DOMString name;

  readonly attribute DOMString type;
  attribute DOMString defaultValue;
  attribute DOMString value;

  readonly attribute boolean willValidate;
  readonly attribute ValidityState validity;
  readonly attribute DOMString validationMessage;
  boolean checkValidity();
  boolean reportValidity();
  void setCustomValidity(DOMString error);

  readonly attribute NodeList labels;
};

interface HTMLProgressElement : HTMLElement {
  attribute double value;
  attribute double max;
  readonly attribute double position;
  readonly attribute NodeList labels;
};

interface HTMLMeterElement : HTMLElement {
  attribute double value;
  attribute double min;
  attribute double max;
  attribute double low;
  attribute double high;
  attribute double optimum;
  readonly attribute NodeList labels;
};

interface HTMLFieldSetElement : HTMLElement {
  attribute boolean disabled;
  readonly attribute HTMLFormElement? form;
  attribute DOMString name;

  readonly attribute DOMString type;

  readonly attribute HTMLFormControlsCollection elements;

  readonly attribute boolean willValidate;
  [SameObject] readonly attribute ValidityState validity;
  readonly attribute DOMString validationMessage;
  boolean checkValidity();
  boolean reportValidity();
  void setCustomValidity(DOMString error);
};

interface HTMLLegendElement : HTMLElement {
  readonly attribute HTMLFormElement? form;

  // also has obsolete members
};

enum AutocompleteErrorReason { "" /* empty string */, "cancel", "disabled", "invalid" };

[Constructor(DOMString type, optional AutocompleteErrorEventInit eventInitDict)]
interface AutocompleteErrorEvent : Event {
  readonly attribute AutocompleteErrorReason reason;
};

dictionary AutocompleteErrorEventInit : EventInit {
  AutocompleteErrorReason reason;
};

enum SelectionMode {
  "select",
  "start",
  "end",
  "preserve", // default
};

interface ValidityState {
  readonly attribute boolean valueMissing;
  readonly attribute boolean typeMismatch;
  readonly attribute boolean patternMismatch;
  readonly attribute boolean tooLong;
  readonly attribute boolean tooShort;
  readonly attribute boolean rangeUnderflow;
  readonly attribute boolean rangeOverflow;
  readonly attribute boolean stepMismatch;
  readonly attribute boolean badInput;
  readonly attribute boolean customError;
  readonly attribute boolean valid;
};

interface HTMLDetailsElement : HTMLElement {
  attribute boolean open;
};

interface HTMLMenuElement : HTMLElement {
  attribute DOMString type;
  attribute DOMString label;

  // also has obsolete members
};

interface HTMLMenuItemElement : HTMLElement {
  attribute DOMString type;
  attribute DOMString label;
  attribute DOMString icon;
  attribute boolean disabled;
  attribute boolean checked;
  attribute DOMString radiogroup;
  attribute boolean default;
  readonly attribute HTMLElement? command;
};

[Constructor(DOMString type, optional RelatedEventInit eventInitDict)]
interface RelatedEvent : Event {
  readonly attribute EventTarget? relatedTarget;
};

dictionary RelatedEventInit : EventInit {
  EventTarget? relatedTarget;
};

interface HTMLDialogElement : HTMLElement {
  attribute boolean open;
  attribute DOMString returnValue;
  void show(optional (MouseEvent or Element) anchor);
  void showModal(optional (MouseEvent or Element) anchor);
  void close(optional DOMString returnValue);
};

interface HTMLScriptElement : HTMLElement {
  attribute DOMString src;
  attribute DOMString type;
  attribute DOMString charset;
  attribute boolean async;
  attribute boolean defer;
  attribute DOMString? crossOrigin;
  attribute DOMString text;
  attribute DOMString nonce;

  // also has obsolete members
};

interface HTMLTemplateElement : HTMLElement {
  readonly attribute DocumentFragment content;
};

typedef (CanvasRenderingContext2D or WebGLRenderingContext) RenderingContext;

interface HTMLCanvasElement : HTMLElement {
  attribute unsigned long width;
  attribute unsigned long height;

  RenderingContext? getContext(DOMString contextId, any... arguments);
  boolean probablySupportsContext(DOMString contextId, any... arguments);

  void setContext(RenderingContext context);
  CanvasProxy transferControlToProxy();

  DOMString toDataURL(optional DOMString type, any... arguments);
  void toBlob(FileCallback? _callback, optional DOMString type, any... arguments);
};

[Exposed=(Window,Worker)]
interface CanvasProxy {
  void setContext(RenderingContext context);
};
// CanvasProxy implements Transferable;

typedef (HTMLImageElement or
         HTMLVideoElement or
         HTMLCanvasElement or
         CanvasRenderingContext2D or
         ImageBitmap) CanvasImageSource;

enum CanvasFillRule { "nonzero", "evenodd" };

dictionary CanvasRenderingContext2DSettings {
  boolean alpha = true;
};

enum ImageSmoothingQuality { "low", "medium", "high" };

[Constructor(),
 Constructor(unsigned long width, unsigned long height),
 Exposed=(Window,Worker)]
interface CanvasRenderingContext2D {

  // back-reference to the canvas
  readonly attribute HTMLCanvasElement canvas;

  // canvas dimensions
  attribute unsigned long width;
  attribute unsigned long height;

  // for contexts that aren't directly fixed to a specific canvas
  void commit(); // push the image to the output bitmap

  // state
  void save(); // push state on state stack
  void restore(); // pop state stack and restore state

  // transformations (default transform is the identity matrix)
  attribute DOMMatrix currentTransform;
  void scale(unrestricted double x, unrestricted double y);
  void rotate(unrestricted double angle);
  void translate(unrestricted double x, unrestricted double y);
  void transform(unrestricted double a, unrestricted double b, unrestricted double c, unrestricted double d, unrestricted double e, unrestricted double f);
  void setTransform(unrestricted double a, unrestricted double b, unrestricted double c, unrestricted double d, unrestricted double e, unrestricted double f);
  void resetTransform();

  // compositing
  attribute unrestricted double globalAlpha; // (default 1.0)
  attribute DOMString globalCompositeOperation; // (default source-over)

  // image smoothing
  attribute boolean imageSmoothingEnabled; // (default true)
  attribute ImageSmoothingQuality imageSmoothingQuality; // (default low)

  // colours and styles (see also the CanvasDrawingStyles interface)
  attribute (DOMString or CanvasGradient or CanvasPattern) strokeStyle; // (default black)
  attribute (DOMString or CanvasGradient or CanvasPattern) fillStyle; // (default black)
  CanvasGradient createLinearGradient(double x0, double y0, double x1, double y1);
  CanvasGradient createRadialGradient(double x0, double y0, double r0, double x1, double y1, double r1);
  CanvasPattern createPattern(CanvasImageSource image, [TreatNullAs=EmptyString] DOMString repetition);

  // shadows
  attribute unrestricted double shadowOffsetX; // (default 0)
  attribute unrestricted double shadowOffsetY; // (default 0)
  attribute unrestricted double shadowBlur; // (default 0)
  attribute DOMString shadowColor; // (default transparent black)

  // rects
  void clearRect(unrestricted double x, unrestricted double y, unrestricted double w, unrestricted double h);
  void fillRect(unrestricted double x, unrestricted double y, unrestricted double w, unrestricted double h);
  void strokeRect(unrestricted double x, unrestricted double y, unrestricted double w, unrestricted double h);

  // path API (see also CanvasPathMethods)
  void beginPath();
  void fill(optional CanvasFillRule fillRule = "nonzero");
  void fill(Path2D path, optional CanvasFillRule fillRule = "nonzero");
  void stroke();
  void stroke(Path2D path);
  void drawFocusIfNeeded(Element element);
  void drawFocusIfNeeded(Path2D path, Element element);
  void scrollPathIntoView();
  void scrollPathIntoView(Path2D path);
  void clip(optional CanvasFillRule fillRule = "nonzero");
  void clip(Path2D path, optional CanvasFillRule fillRule = "nonzero");
  void resetClip();
  boolean isPointInPath(unrestricted double x, unrestricted double y, optional CanvasFillRule fillRule = "nonzero");
  boolean isPointInPath(Path2D path, unrestricted double x, unrestricted double y, optional CanvasFillRule fillRule = "nonzero");
  boolean isPointInStroke(unrestricted double x, unrestricted double y);
  boolean isPointInStroke(Path2D path, unrestricted double x, unrestricted double y);

  // text (see also the CanvasDrawingStyles interface)
  void fillText(DOMString text, unrestricted double x, unrestricted double y, optional unrestricted double maxWidth);
  void strokeText(DOMString text, unrestricted double x, unrestricted double y, optional unrestricted double maxWidth);
  TextMetrics measureText(DOMString text);

  // drawing images
  void drawImage(CanvasImageSource image, unrestricted double dx, unrestricted double dy);
  void drawImage(CanvasImageSource image, unrestricted double dx, unrestricted double dy, unrestricted double dw, unrestricted double dh);
  void drawImage(CanvasImageSource image, unrestricted double sx, unrestricted double sy, unrestricted double sw, unrestricted double sh, unrestricted double dx, unrestricted double dy, unrestricted double dw, unrestricted double dh);

  // hit regions
  void addHitRegion(optional HitRegionOptions options);
  void removeHitRegion(DOMString id);
  void clearHitRegions();

  // pixel manipulation
  ImageData createImageData(double sw, double sh);
  ImageData createImageData(ImageData imagedata);
  ImageData getImageData(double sx, double sy, double sw, double sh);
  void putImageData(ImageData imagedata, double dx, double dy);
  void putImageData(ImageData imagedata, double dx, double dy, double dirtyX, double dirtyY, double dirtyWidth, double dirtyHeight);
};
CanvasRenderingContext2D implements CanvasDrawingStyles;
CanvasRenderingContext2D implements CanvasPathMethods;

[NoInterfaceObject, Exposed=(Window,Worker)]
interface CanvasDrawingStyles {
  // line caps/joins
  attribute unrestricted double lineWidth; // (default 1)
  attribute DOMString lineCap; // "butt", "round", "square" (default "butt")
  attribute DOMString lineJoin; // "round", "bevel", "miter" (default "miter")
  attribute unrestricted double miterLimit; // (default 10)

  // dashed lines
  void setLineDash(sequence<unrestricted double> segments); // default empty
  sequence<unrestricted double> getLineDash();
  attribute unrestricted double lineDashOffset;

  // text
  attribute DOMString font; // (default 10px sans-serif)
  attribute DOMString textAlign; // "start", "end", "left", "right", "center" (default: "start")
  attribute DOMString textBaseline; // "top", "hanging", "middle", "alphabetic", "ideographic", "bottom" (default: "alphabetic")
  attribute DOMString direction; // "ltr", "rtl", "inherit" (default: "inherit")
};

[NoInterfaceObject, Exposed=(Window,Worker)]
interface CanvasPathMethods {
  // shared path API methods
  void closePath();
  void moveTo(unrestricted double x, unrestricted double y);
  void lineTo(unrestricted double x, unrestricted double y);
  void quadraticCurveTo(unrestricted double cpx, unrestricted double cpy, unrestricted double x, unrestricted double y);
  void bezierCurveTo(unrestricted double cp1x, unrestricted double cp1y, unrestricted double cp2x, unrestricted double cp2y, unrestricted double x, unrestricted double y);
  void arcTo(unrestricted double x1, unrestricted double y1, unrestricted double x2, unrestricted double y2, unrestricted double radius);
  void arcTo(unrestricted double x1, unrestricted double y1, unrestricted double x2, unrestricted double y2, unrestricted double radiusX, unrestricted double radiusY, unrestricted double rotation);
  void rect(unrestricted double x, unrestricted double y, unrestricted double w, unrestricted double h);
  void arc(unrestricted double x, unrestricted double y, unrestricted double radius, unrestricted double startAngle, unrestricted double endAngle, optional boolean anticlockwise = false);
  void ellipse(unrestricted double x, unrestricted double y, unrestricted double radiusX, unrestricted double radiusY, unrestricted double rotation, unrestricted double startAngle, unrestricted double endAngle, optional boolean anticlockwise = false);
};

[Exposed=(Window,Worker)]
interface CanvasGradient {
  // opaque object
  void addColorStop(double offset, DOMString color);
};

[Exposed=(Window,Worker)]
interface CanvasPattern {
  // opaque object
  void setTransform(DOMMatrix transform);
};

[Exposed=(Window,Worker)]
interface TextMetrics {
  // x-direction
  readonly attribute double width; // advance width
  readonly attribute double actualBoundingBoxLeft;
  readonly attribute double actualBoundingBoxRight;

  // y-direction
  readonly attribute double fontBoundingBoxAscent;
  readonly attribute double fontBoundingBoxDescent;
  readonly attribute double actualBoundingBoxAscent;
  readonly attribute double actualBoundingBoxDescent;
  readonly attribute double emHeightAscent;
  readonly attribute double emHeightDescent;
  readonly attribute double hangingBaseline;
  readonly attribute double alphabeticBaseline;
  readonly attribute double ideographicBaseline;
};

dictionary HitRegionOptions {
  Path2D? path = null;
  CanvasFillRule fillRule = "nonzero";
  DOMString id = "";
  DOMString? parentID = null;
  DOMString cursor = "inherit";
  // for control-backed regions:
  Element? control = null;
  // for unbacked regions:
  DOMString? label = null;
  DOMString? role = null;
};

[Constructor(unsigned long sw, unsigned long sh),
 Constructor(Uint8ClampedArray data, unsigned long sw, optional unsigned long sh),
 Exposed=(Window,Worker)]
interface ImageData {
  readonly attribute unsigned long width;
  readonly attribute unsigned long height;
  readonly attribute Uint8ClampedArray data;
};

[Constructor(optional Element scope), Exposed=(Window,Worker)]
interface DrawingStyle { };
DrawingStyle implements CanvasDrawingStyles;

[Constructor,
 Constructor(Path2D path),
 Constructor(sequence<Path2D> paths, optional CanvasFillRule fillRule = "nonzero"),
 Constructor(DOMString d), Exposed=(Window,Worker)]
interface Path2D {
  void addPath(Path2D path, optional DOMMatrix? transformation = null);
  void addPathByStrokingPath(Path2D path, CanvasDrawingStyles styles, optional DOMMatrix? transformation = null);
  void addText(DOMString text, CanvasDrawingStyles styles, DOMMatrix? transformation, unrestricted double x, unrestricted double y, optional unrestricted double maxWidth);
  void addPathByStrokingText(DOMString text, CanvasDrawingStyles styles, DOMMatrix? transformation, unrestricted double x, unrestricted double y, optional unrestricted double maxWidth);
  void addText(DOMString text, CanvasDrawingStyles styles, DOMMatrix? transformation, Path2D path, optional unrestricted double maxWidth);
  void addPathByStrokingText(DOMString text, CanvasDrawingStyles styles, DOMMatrix? transformation, Path2D path, optional unrestricted double maxWidth);
};
Path2D implements CanvasPathMethods;

partial interface MouseEvent {
  readonly attribute DOMString? region;
};

partial dictionary MouseEventInit {
  DOMString? region;
};

partial interface Touch {
  readonly attribute DOMString? region;
};

[NoInterfaceObject]
interface ElementContentEditable {
  attribute DOMString contentEditable;
  readonly attribute boolean isContentEditable;
};

interface DataTransfer {
  attribute DOMString dropEffect;
  attribute DOMString effectAllowed;

  [SameObject] readonly attribute DataTransferItemList items;

  void setDragImage(Element image, long x, long y);

  /* old interface */
  [SameObject] readonly attribute DOMString[] types;
  DOMString getData(DOMString format);
  void setData(DOMString format, DOMString data);
  void clearData(optional DOMString format);
  [SameObject] readonly attribute FileList files;
};

interface DataTransferItemList {
  readonly attribute unsigned long length;
  getter DataTransferItem (unsigned long index);
  DataTransferItem? add(DOMString data, DOMString type);
  DataTransferItem? add(File data);
  void remove(unsigned long index);
  void clear();
};

interface DataTransferItem {
  readonly attribute DOMString kind;
  readonly attribute DOMString type;
  void getAsString(FunctionStringCallback? _callback);
  File? getAsFile();
};

callback FunctionStringCallback = void (DOMString data);

[Constructor(DOMString type, optional DragEventInit eventInitDict)]
interface DragEvent : MouseEvent {
  readonly attribute DataTransfer? dataTransfer;
};

dictionary DragEventInit : MouseEventInit {
  DataTransfer? dataTransfer = null;
};

[PrimaryGlobal]
/*sealed*/ interface Window : EventTarget {
  // the current browsing context
  [Unforgeable] readonly attribute WindowProxy window;
  [Replaceable] readonly attribute WindowProxy self;
  [Unforgeable] readonly attribute Document document;
  attribute DOMString name;
  [PutForwards=href, Unforgeable] readonly attribute Location location;
  readonly attribute History history;
  [Replaceable] readonly attribute BarProp locationbar;
  [Replaceable] readonly attribute BarProp menubar;
  [Replaceable] readonly attribute BarProp personalbar;
  [Replaceable] readonly attribute BarProp scrollbars;
  [Replaceable] readonly attribute BarProp statusbar;
  [Replaceable] readonly attribute BarProp toolbar;
  attribute DOMString status;
  void close();
  readonly attribute boolean closed;
  void stop();
  void focus();
  void blur();

  // other browsing contexts
  [Replaceable] readonly attribute WindowProxy frames;
  [Replaceable] readonly attribute unsigned long length;
  [Unforgeable] readonly attribute WindowProxy top;
  attribute any opener;
  [Replaceable] readonly attribute WindowProxy parent;
  readonly attribute Element? frameElement;
  WindowProxy open(optional DOMString url = "about:blank", optional DOMString target = "_blank", [TreatNullAs=EmptyString] optional DOMString features = "", optional boolean replace = false);
  getter WindowProxy (unsigned long index);
  getter object (DOMString name);

  // the user agent
  readonly attribute Navigator navigator;
  [Replaceable, SameObject] readonly attribute External external;
  readonly attribute ApplicationCache applicationCache;

  // user prompts
  void alert();
  void alert(DOMString message);
  boolean confirm(optional DOMString message = "");
  DOMString? prompt(optional DOMString message = "", optional DOMString default = "");
  void print();
  any showModalDialog(DOMString url, optional any argument); // deprecated

  unsigned long requestAnimationFrame(FrameRequestCallback callback);
  void cancelAnimationFrame(unsigned long handle);

  void postMessage(any message, DOMString targetOrigin, optional sequence<Transferable> transfer);

  // also has obsolete members
};
Window implements GlobalEventHandlers;
Window implements WindowEventHandlers;

callback FrameRequestCallback = void (DOMHighResTimeStamp time);

interface BarProp {
  readonly attribute boolean visible;
};

interface History {
  readonly attribute unsigned long length;
  readonly attribute any state;
  void go(optional long delta = 0);
  void back();
  void forward();
  void pushState(any data, DOMString title, optional DOMString? url = null);
  void replaceState(any data, DOMString title, optional DOMString? url = null);
};

[Unforgeable] interface Location {
  void assign(DOMString url);
  void replace(DOMString url);
  void reload();

  [SameObject] readonly attribute DOMString[] ancestorOrigins;
};
Location implements URLUtils;

[Constructor(DOMString type, optional PopStateEventInit eventInitDict), Exposed=(Window,Worker)]
interface PopStateEvent : Event {
  readonly attribute any state;
};

dictionary PopStateEventInit : EventInit {
  any state;
};

[Constructor(DOMString type, optional HashChangeEventInit eventInitDict), Exposed=(Window,Worker)]
interface HashChangeEvent : Event {
  readonly attribute DOMString oldURL;
  readonly attribute DOMString newURL;
};

dictionary HashChangeEventInit : EventInit {
  DOMString oldURL;
  DOMString newURL;
};

[Constructor(DOMString type, optional PageTransitionEventInit eventInitDict), Exposed=(Window,Worker)]
interface PageTransitionEvent : Event {
  readonly attribute boolean persisted;
};

dictionary PageTransitionEventInit : EventInit {
  boolean persisted;
};

interface BeforeUnloadEvent : Event {
  attribute DOMString returnValue;
};

[Exposed=(Window,SharedWorker)]
interface ApplicationCache : EventTarget {

  // update status
  const unsigned short UNCACHED = 0;
  const unsigned short IDLE = 1;
  const unsigned short CHECKING = 2;
  const unsigned short DOWNLOADING = 3;
  const unsigned short UPDATEREADY = 4;
  const unsigned short OBSOLETE = 5;
  readonly attribute unsigned short status;

  // updates
  void update();
  void abort();
  void swapCache();

  // events
  attribute EventHandler onchecking;
  attribute EventHandler onerror;
  attribute EventHandler onnoupdate;
  attribute EventHandler ondownloading;
  attribute EventHandler onprogress;
  attribute EventHandler onupdateready;
  attribute EventHandler oncached;
  attribute EventHandler onobsolete;
};

[NoInterfaceObject, Exposed=(Window,Worker)]
interface NavigatorOnLine {
  readonly attribute boolean onLine;
};

[Constructor(DOMString type, optional ErrorEventInit eventInitDict), Exposed=(Window,Worker)]
interface ErrorEvent : Event {
  readonly attribute DOMString message;
  readonly attribute DOMString filename;
  readonly attribute unsigned long lineno;
  readonly attribute unsigned long colno;
  readonly attribute any error;
};

dictionary ErrorEventInit : EventInit {
  DOMString message;
  DOMString filename;
  unsigned long lineno;
  unsigned long colno;
  any error;
};

[TreatNonObjectAsNull]
callback EventHandlerNonNull = any (Event event);
typedef EventHandlerNonNull? EventHandler;

[TreatNonObjectAsNull]
callback OnErrorEventHandlerNonNull = any ((Event or DOMString) event, optional DOMString source, optional unsigned long lineno, optional unsigned long column, optional any error);
typedef OnErrorEventHandlerNonNull? OnErrorEventHandler;

[TreatNonObjectAsNull]
callback OnBeforeUnloadEventHandlerNonNull = DOMString? (Event event);
typedef OnBeforeUnloadEventHandlerNonNull? OnBeforeUnloadEventHandler;

[NoInterfaceObject]
interface GlobalEventHandlers {
  attribute EventHandler onabort;
  attribute EventHandler onautocomplete;
  attribute EventHandler onautocompleteerror;
  attribute EventHandler onblur;
  attribute EventHandler oncancel;
  attribute EventHandler oncanplay;
  attribute EventHandler oncanplaythrough;
  attribute EventHandler onchange;
  attribute EventHandler onclick;
  attribute EventHandler onclose;
  attribute EventHandler oncontextmenu;
  attribute EventHandler oncuechange;
  attribute EventHandler ondblclick;
  attribute EventHandler ondrag;
  attribute EventHandler ondragend;
  attribute EventHandler ondragenter;
  attribute EventHandler ondragexit;
  attribute EventHandler ondragleave;
  attribute EventHandler ondragover;
  attribute EventHandler ondragstart;
  attribute EventHandler ondrop;
  attribute EventHandler ondurationchange;
  attribute EventHandler onemptied;
  attribute EventHandler onended;
  attribute OnErrorEventHandler onerror;
  attribute EventHandler onfocus;
  attribute EventHandler oninput;
  attribute EventHandler oninvalid;
  attribute EventHandler onkeydown;
  attribute EventHandler onkeypress;
  attribute EventHandler onkeyup;
  attribute EventHandler onload;
  attribute EventHandler onloadeddata;
  attribute EventHandler onloadedmetadata;
  attribute EventHandler onloadstart;
  attribute EventHandler onmousedown;
  [LenientThis] attribute EventHandler onmouseenter;
  [LenientThis] attribute EventHandler onmouseleave;
  attribute EventHandler onmousemove;
  attribute EventHandler onmouseout;
  attribute EventHandler onmouseover;
  attribute EventHandler onmouseup;
  attribute EventHandler onwheel;
  attribute EventHandler onpause;
  attribute EventHandler onplay;
  attribute EventHandler onplaying;
  attribute EventHandler onprogress;
  attribute EventHandler onratechange;
  attribute EventHandler onreset;
  attribute EventHandler onresize;
  attribute EventHandler onscroll;
  attribute EventHandler onseeked;
  attribute EventHandler onseeking;
  attribute EventHandler onselect;
  attribute EventHandler onshow;
  attribute EventHandler onsort;
  attribute EventHandler onstalled;
  attribute EventHandler onsubmit;
  attribute EventHandler onsuspend;
  attribute EventHandler ontimeupdate;
  attribute EventHandler ontoggle;
  attribute EventHandler onvolumechange;
  attribute EventHandler onwaiting;
};

[NoInterfaceObject]
interface WindowEventHandlers {
  attribute EventHandler onafterprint;
  attribute EventHandler onbeforeprint;
  attribute OnBeforeUnloadEventHandler onbeforeunload;
  attribute EventHandler onhashchange;
  attribute EventHandler onlanguagechange;
  attribute EventHandler onmessage;
  attribute EventHandler onoffline;
  attribute EventHandler ononline;
  attribute EventHandler onpagehide;
  attribute EventHandler onpageshow;
  attribute EventHandler onpopstate;
  attribute EventHandler onstorage;
  attribute EventHandler onunload;
};

[NoInterfaceObject, Exposed=(Window,Worker)]
interface WindowBase64 {
  DOMString btoa(DOMString btoa);
  DOMString atob(DOMString atob);
};
Window implements WindowBase64;
WorkerGlobalScope implements WindowBase64;

[NoInterfaceObject, Exposed=(Window,Worker)]
interface WindowTimers {
  long setTimeout(Function handler, optional long timeout = 0, any... arguments);
  long setTimeout(DOMString handler, optional long timeout = 0, any... arguments);
  void clearTimeout(optional long handle = 0);
  long setInterval(Function handler, optional long timeout = 0, any... arguments);
  long setInterval(DOMString handler, optional long timeout = 0, any... arguments);
  void clearInterval(optional long handle = 0);
};
Window implements WindowTimers;
WorkerGlobalScope implements WindowTimers;

[NoInterfaceObject]
interface WindowModal {
  readonly attribute any dialogArguments;
  attribute any returnValue;
};

interface Navigator {
  // objects implementing this interface also implement the interfaces given below
};
Navigator implements NavigatorID;
Navigator implements NavigatorLanguage;
Navigator implements NavigatorOnLine;
Navigator implements NavigatorContentUtils;
Navigator implements NavigatorStorageUtils;
Navigator implements NavigatorPlugins;

[NoInterfaceObject, Exposed=(Window,Worker)]
interface NavigatorID {
  [Exposed=Window] readonly attribute DOMString appCodeName; // constant "Mozilla"
  readonly attribute DOMString appName; // constant "Netscape"
  readonly attribute DOMString appVersion;
  readonly attribute DOMString platform;
  [Exposed=Window] readonly attribute DOMString product; // constant "Gecko"
  [Exposed=Window] readonly attribute DOMString productSub;
  readonly attribute DOMString userAgent;
  [Exposed=Window] readonly attribute DOMString vendor;
  [Exposed=Window] readonly attribute DOMString vendorSub; // constant ""

  // also has obsolete members
};

partial interface NavigatorID {
  [Exposed=Window] boolean taintEnabled(); // constant false
};

[NoInterfaceObject, Exposed=(Window,Worker)]
interface NavigatorLanguage {
  readonly attribute DOMString? language;
  readonly attribute DOMString[] languages;
};

[NoInterfaceObject]
interface NavigatorContentUtils {
  // content handler registration
  void registerProtocolHandler(DOMString scheme, DOMString url, DOMString title);
  void registerContentHandler(DOMString mimeType, DOMString url, DOMString title);
  DOMString isProtocolHandlerRegistered(DOMString scheme, DOMString url);
  DOMString isContentHandlerRegistered(DOMString mimeType, DOMString url);
  void unregisterProtocolHandler(DOMString scheme, DOMString url);
  void unregisterContentHandler(DOMString mimeType, DOMString url);
};

[NoInterfaceObject]
interface NavigatorStorageUtils {
  readonly attribute boolean cookieEnabled;
  void yieldForStorageUpdates();
};

[NoInterfaceObject]
interface NavigatorPlugins {
  [SameObject] readonly attribute PluginArray plugins;
  [SameObject] readonly attribute MimeTypeArray mimeTypes;
  readonly attribute boolean javaEnabled;
};

interface PluginArray {
  void refresh(optional boolean reload = false);
  readonly attribute unsigned long length;
  getter Plugin? item(unsigned long index);
  getter Plugin? namedItem(DOMString name);
};

interface MimeTypeArray {
  readonly attribute unsigned long length;
  getter MimeType? item(unsigned long index);
  getter MimeType? namedItem(DOMString name);
};

interface Plugin {
  readonly attribute DOMString name;
  readonly attribute DOMString description;
  readonly attribute DOMString filename;
  readonly attribute unsigned long length;
  getter MimeType? item(unsigned long index);
  getter MimeType? namedItem(DOMString name);
};

interface MimeType {
  readonly attribute DOMString type;
  readonly attribute DOMString description;
  readonly attribute DOMString suffixes; // comma-separated
  readonly attribute Plugin enabledPlugin;
};

interface External {
  void AddSearchProvider(DOMString engineURL);
  unsigned long IsSearchProviderInstalled(DOMString engineURL);
};

[Exposed=(Window,Worker)]
interface ImageBitmap {
  readonly attribute unsigned long width;
  readonly attribute unsigned long height;
};

typedef (HTMLImageElement or
         HTMLVideoElement or
         HTMLCanvasElement or
         Blob or
         ImageData or
         CanvasRenderingContext2D or
         ImageBitmap) ImageBitmapSource;

[NoInterfaceObject, Exposed=(Window,Worker)]
interface ImageBitmapFactories {
  Promise<ImageBitmap> createImageBitmap(ImageBitmapSource image);
  Promise<ImageBitmap> createImageBitmap(ImageBitmapSource image, long sx, long sy, long sw, long sh);
};
Window implements ImageBitmapFactories;
WorkerGlobalScope implements ImageBitmapFactories;

[Constructor(DOMString type, optional MessageEventInit eventInitDict), Exposed=(Window,Worker)]
interface MessageEvent : Event {
  readonly attribute any data;
  readonly attribute DOMString origin;
  readonly attribute DOMString lastEventId;
  readonly attribute (WindowProxy or MessagePort)? source;
  readonly attribute MessagePort[]? ports;

  void initMessageEvent(DOMString type, boolean bubbles, boolean cancelable, any data, DOMString origin, DOMString lastEventId, (WindowProxy or MessagePort)? source, sequence<MessagePort>? ports);
};

dictionary MessageEventInit : EventInit {
  any data;
  DOMString origin;
  DOMString lastEventId;
  (WindowProxy or MessagePort)? source;
  sequence<MessagePort>? ports;
};

[Constructor(DOMString url, optional EventSourceInit eventSourceInitDict), Exposed=(Window,Worker)]
interface EventSource : EventTarget {
  readonly attribute DOMString url;
  readonly attribute boolean withCredentials;

  // ready state
  const unsigned short CONNECTING = 0;
  const unsigned short OPEN = 1;
  const unsigned short CLOSED = 2;
  readonly attribute unsigned short readyState;

  // networking
  attribute EventHandler onopen;
  attribute EventHandler onmessage;
  attribute EventHandler onerror;
  void close();
};

dictionary EventSourceInit {
  boolean withCredentials = false;
};

enum BinaryType { "blob", "arraybuffer" };
[Constructor(DOMString url, optional (DOMString or sequence<DOMString>) protocols), Exposed=(Window,Worker)]
interface WebSocket : EventTarget {
  readonly attribute DOMString url;

  // ready state
  const unsigned short CONNECTING = 0;
  const unsigned short OPEN = 1;
  const unsigned short CLOSING = 2;
  const unsigned short CLOSED = 3;
  readonly attribute unsigned short readyState;
  readonly attribute unsigned long bufferedAmount;

  // networking
  attribute EventHandler onopen;
  attribute EventHandler onerror;
  attribute EventHandler onclose;
  readonly attribute DOMString extensions;
  readonly attribute DOMString protocol;
  void close([Clamp] optional unsigned short code, optional USVString reason);

  // messaging
  attribute EventHandler onmessage;
  attribute BinaryType binaryType;
  void send(USVString data);
  void send(Blob data);
  void send(ArrayBuffer data);
  void send(ArrayBufferView data);
};

[Constructor(DOMString type, optional CloseEventInit eventInitDict), Exposed=(Window,Worker)]
interface CloseEvent : Event {
  readonly attribute boolean wasClean;
  readonly attribute unsigned short code;
  readonly attribute DOMString reason;
};

dictionary CloseEventInit : EventInit {
  boolean wasClean;
  unsigned short code;
  DOMString reason;
};

[Constructor, Exposed=(Window,Worker)]
interface MessageChannel {
  readonly attribute MessagePort port1;
  readonly attribute MessagePort port2;
};

[Exposed=(Window,Worker)]
interface MessagePort : EventTarget {
  void postMessage(any message, optional sequence<Transferable> transfer);
  void start();
  void close();

  // event handlers
  attribute EventHandler onmessage;
};
// MessagePort implements Transferable;

[Constructor(DOMString name), Exposed=(Window,Worker)]
interface BroadcastChannel : EventTarget {
  readonly attribute DOMString name;
  void postMessage(any message);
  void close();
  attribute EventHandler onmessage;
};

[Exposed=Worker]
interface WorkerGlobalScope : EventTarget {
  readonly attribute WorkerGlobalScope self;
  readonly attribute WorkerLocation location;
  readonly attribute WorkerNavigator navigator;
  void importScripts(DOMString... urls);

  void close();
  attribute OnErrorEventHandler onerror;
  attribute EventHandler onlanguagechange;
  attribute EventHandler onoffline;
  attribute EventHandler ononline;
};

[Global=(Worker,DedicatedWorker),Exposed=DedicatedWorker]
/*sealed*/ interface DedicatedWorkerGlobalScope : WorkerGlobalScope {
  void postMessage(any message, optional sequence<Transferable> transfer);
  attribute EventHandler onmessage;
};

[Global=(Worker,SharedWorker),Exposed=SharedWorker]
/*sealed*/ interface SharedWorkerGlobalScope : WorkerGlobalScope {
  readonly attribute DOMString name;
  readonly attribute ApplicationCache applicationCache;
  attribute EventHandler onconnect;
};

[NoInterfaceObject, Exposed=(Window,Worker)]
interface AbstractWorker {
  attribute EventHandler onerror;
};

[Constructor(DOMString scriptURL), Exposed=(Window,Worker)]
interface Worker : EventTarget {
  void terminate();

  void postMessage(any message, optional sequence<Transferable> transfer);
  attribute EventHandler onmessage;
};
Worker implements AbstractWorker;

[Constructor(DOMString scriptURL, optional DOMString name = ""), Exposed=(Window,Worker)]
interface SharedWorker : EventTarget {
  readonly attribute MessagePort port;
};
SharedWorker implements AbstractWorker;

[Exposed=Worker]
interface WorkerNavigator {};
WorkerNavigator implements NavigatorID;
WorkerNavigator implements NavigatorLanguage;
WorkerNavigator implements NavigatorOnLine;

[Exposed=Worker]
interface WorkerLocation {
  stringifier readonly attribute USVString href;
  readonly attribute USVString origin;
  readonly attribute USVString protocol;
  readonly attribute USVString host;
  readonly attribute USVString hostname;
  readonly attribute USVString port;
  readonly attribute USVString pathname;
  readonly attribute USVString search;
  readonly attribute USVString hash;
};

interface Storage {
  readonly attribute unsigned long length;
  DOMString? key(unsigned long index);
  getter DOMString? getItem(DOMString key);
  setter void setItem(DOMString key, DOMString value);
  deleter void removeItem(DOMString key);
  void clear();
};

[NoInterfaceObject]
interface WindowSessionStorage {
  readonly attribute Storage sessionStorage;
};
Window implements WindowSessionStorage;

[NoInterfaceObject]
interface WindowLocalStorage {
  readonly attribute Storage localStorage;
};
Window implements WindowLocalStorage;

[Constructor(DOMString type, optional StorageEventInit eventInitDict)]
interface StorageEvent : Event {
  readonly attribute DOMString? key;
  readonly attribute DOMString? oldValue;
  readonly attribute DOMString? newValue;
  readonly attribute DOMString url;
  readonly attribute Storage? storageArea;
};

dictionary StorageEventInit : EventInit {
  DOMString? key;
  DOMString? oldValue;
  DOMString? newValue;
  DOMString url;
  Storage? storageArea;
};

interface HTMLAppletElement : HTMLElement {
  attribute DOMString align;
  attribute DOMString alt;
  attribute DOMString archive;
  attribute DOMString code;
  attribute DOMString codeBase;
  attribute DOMString height;
  attribute unsigned long hspace;
  attribute DOMString name;
  attribute DOMString _object; // the underscore is not part of the identifier
  attribute unsigned long vspace;
  attribute DOMString width;
};

interface HTMLMarqueeElement : HTMLElement {
  attribute DOMString behavior;
  attribute DOMString bgColor;
  attribute DOMString direction;
  attribute DOMString height;
  attribute unsigned long hspace;
  attribute long loop;
  attribute unsigned long scrollAmount;
  attribute unsigned long scrollDelay;
  attribute boolean trueSpeed;
  attribute unsigned long vspace;
  attribute DOMString width;

  attribute EventHandler onbounce;
  attribute EventHandler onfinish;
  attribute EventHandler onstart;

  void start();
  void stop();
};

interface HTMLFrameSetElement : HTMLElement {
  attribute DOMString cols;
  attribute DOMString rows;
};
HTMLFrameSetElement implements WindowEventHandlers;

interface HTMLFrameElement : HTMLElement {
  attribute DOMString name;
  attribute DOMString scrolling;
  attribute DOMString src;
  attribute DOMString frameBorder;
  attribute DOMString longDesc;
  attribute boolean noResize;
  readonly attribute Document? contentDocument;
  readonly attribute WindowProxy? contentWindow;

  [TreatNullAs=EmptyString] attribute DOMString marginHeight;
  [TreatNullAs=EmptyString] attribute DOMString marginWidth;
};

partial interface HTMLAnchorElement {
  attribute DOMString coords;
  attribute DOMString charset;
  attribute DOMString name;
  attribute DOMString rev;
  attribute DOMString shape;
};

partial interface HTMLAreaElement {
  attribute boolean noHref;
};

partial interface HTMLBodyElement {
  [TreatNullAs=EmptyString] attribute DOMString text;
  [TreatNullAs=EmptyString] attribute DOMString link;
  [TreatNullAs=EmptyString] attribute DOMString vLink;
  [TreatNullAs=EmptyString] attribute DOMString aLink;
  [TreatNullAs=EmptyString] attribute DOMString bgColor;
                   attribute DOMString background;
};

partial interface HTMLBRElement {
  attribute DOMString clear;
};

partial interface HTMLTableCaptionElement {
  attribute DOMString align;
};

partial interface HTMLTableColElement {
  attribute DOMString align;
  attribute DOMString ch;
  attribute DOMString chOff;
  attribute DOMString vAlign;
  attribute DOMString width;
};

interface HTMLDirectoryElement : HTMLElement {
  attribute boolean compact;
};

partial interface HTMLDivElement {
  attribute DOMString align;
};

partial interface HTMLDListElement {
  attribute boolean compact;
};

partial interface HTMLEmbedElement {
  attribute DOMString align;
  attribute DOMString name;
};

interface HTMLFontElement : HTMLElement {
  [TreatNullAs=EmptyString] attribute DOMString color;
                   attribute DOMString face;
                   attribute DOMString size;
};

partial interface HTMLHeadingElement {
  attribute DOMString align;
};

partial interface HTMLHRElement {
  attribute DOMString align;
  attribute DOMString color;
  attribute boolean noShade;
  attribute DOMString size;
  attribute DOMString width;
};

partial interface HTMLHtmlElement {
  attribute DOMString version;
};

partial interface HTMLIFrameElement {
  attribute DOMString align;
  attribute DOMString scrolling;
  attribute DOMString frameBorder;
  attribute DOMString longDesc;

  [TreatNullAs=EmptyString] attribute DOMString marginHeight;
  [TreatNullAs=EmptyString] attribute DOMString marginWidth;
};

partial interface HTMLImageElement {
  attribute DOMString name;
  attribute DOMString lowsrc;
  attribute DOMString align;
  attribute unsigned long hspace;
  attribute unsigned long vspace;
  attribute DOMString longDesc;

  [TreatNullAs=EmptyString] attribute DOMString border;
};

partial interface HTMLInputElement {
  attribute DOMString align;
  attribute DOMString useMap;
};

partial interface HTMLLegendElement {
  attribute DOMString align;
};

partial interface HTMLLIElement {
  attribute DOMString type;
};

partial interface HTMLLinkElement {
  attribute DOMString charset;
  attribute DOMString rev;
  attribute DOMString target;
};

partial interface HTMLMenuElement {
  attribute boolean compact;
};

partial interface HTMLMetaElement {
  attribute DOMString scheme;
};

partial interface HTMLObjectElement {
  attribute DOMString align;
  attribute DOMString archive;
  attribute DOMString code;
  attribute boolean declare;
  attribute unsigned long hspace;
  attribute DOMString standby;
  attribute unsigned long vspace;
  attribute DOMString codeBase;
  attribute DOMString codeType;

  [TreatNullAs=EmptyString] attribute DOMString border;
};

partial interface HTMLOListElement {
  attribute boolean compact;
};

partial interface HTMLParagraphElement {
  attribute DOMString align;
};

partial interface HTMLParamElement {
  attribute DOMString type;
  attribute DOMString valueType;
};

partial interface HTMLPreElement {
  attribute long width;
};

partial interface HTMLScriptElement {
  attribute DOMString event;
  attribute DOMString htmlFor;
};

partial interface HTMLTableElement {
  attribute DOMString align;
  attribute DOMString border;
  attribute DOMString frame;
  attribute DOMString rules;
  attribute DOMString summary;
  attribute DOMString width;

  [TreatNullAs=EmptyString] attribute DOMString bgColor;
  [TreatNullAs=EmptyString] attribute DOMString cellPadding;
  [TreatNullAs=EmptyString] attribute DOMString cellSpacing;
};

partial interface HTMLTableSectionElement {
  attribute DOMString align;
  attribute DOMString ch;
  attribute DOMString chOff;
  attribute DOMString vAlign;
};

partial interface HTMLTableCellElement {
  attribute DOMString align;
  attribute DOMString axis;
  attribute DOMString height;
  attribute DOMString width;

  attribute DOMString ch;
  attribute DOMString chOff;
  attribute boolean noWrap;
  attribute DOMString vAlign;

  [TreatNullAs=EmptyString] attribute DOMString bgColor;
};

partial interface HTMLTableDataCellElement {
  attribute DOMString abbr;
};

partial interface HTMLTableRowElement {
  attribute DOMString align;
  attribute DOMString ch;
  attribute DOMString chOff;
  attribute DOMString vAlign;

  [TreatNullAs=EmptyString] attribute DOMString bgColor;
};

partial interface HTMLUListElement {
  attribute boolean compact;
  attribute DOMString type;
};

partial interface Document {
  [TreatNullAs=EmptyString] attribute DOMString fgColor;
  [TreatNullAs=EmptyString] attribute DOMString linkColor;
  [TreatNullAs=EmptyString] attribute DOMString vlinkColor;
  [TreatNullAs=EmptyString] attribute DOMString alinkColor;
  [TreatNullAs=EmptyString] attribute DOMString bgColor;

  readonly attribute HTMLCollection anchors;
  readonly attribute HTMLCollection applets;

  void clear();
  void captureEvents();
  void releaseEvents();

  readonly attribute HTMLAllCollection all;
};

partial interface Window {
  void captureEvents();
  void releaseEvents();
};








netsurf-vince/pdf/content/handlers/javascript/WebIDL/uievents.idl

// Retrived from 
// Thu Jul 23 21:40:07 BST 2015


[Constructor(DOMString type, optional UIEventInit eventInitDict)]
interface UIEvent : Event {
    readonly    attribute Window? view;
    readonly    attribute long    detail;
};

dictionary UIEventInit : EventInit {
    Window? view = null;
    long    detail = 0;
};

[Constructor(DOMString typeArg, optional FocusEventInit focusEventInitDict)]
interface FocusEvent : UIEvent {
    readonly    attribute EventTarget? relatedTarget;
};

dictionary FocusEventInit : UIEventInit {
    EventTarget? relatedTarget = null;
};

[Constructor(DOMString typeArg, optional MouseEventInit mouseEventInitDict)]
interface MouseEvent : UIEvent {
    readonly    attribute long           screenX;
    readonly    attribute long           screenY;
    readonly    attribute long           clientX;
    readonly    attribute long           clientY;
    readonly    attribute boolean        ctrlKey;
    readonly    attribute boolean        shiftKey;
    readonly    attribute boolean        altKey;
    readonly    attribute boolean        metaKey;
    readonly    attribute short          button;
    readonly    attribute EventTarget?   relatedTarget;
    // Introduced in this specification
    readonly    attribute unsigned short buttons;
    boolean getModifierState (DOMString keyArg);
};

dictionary MouseEventInit : EventModifierInit {
    long           screenX = 0;
    long           screenY = 0;
    long           clientX = 0;
    long           clientY = 0;
    short          button = 0;
    unsigned short buttons = 0;
    EventTarget?   relatedTarget = null;
};

dictionary EventModifierInit : UIEventInit {
    boolean ctrlKey = false;
    boolean shiftKey = false;
    boolean altKey = false;
    boolean metaKey = false;
    boolean modifierAltGraph = false;
    boolean modifierCapsLock = false;
    boolean modifierFn = false;
    boolean modifierFnLock = false;
    boolean modifierHyper = false;
    boolean modifierNumLock = false;
    boolean modifierOS = false;
    boolean modifierScrollLock = false;
    boolean modifierSuper = false;
    boolean modifierSymbol = false;
    boolean modifierSymbolLock = false;
};

[Constructor(DOMString typeArg, optional WheelEventInit wheelEventInitDict)]
interface WheelEvent : MouseEvent {
    // DeltaModeCode
    const unsigned long DOM_DELTA_PIXEL = 0x00;
    const unsigned long DOM_DELTA_LINE = 0x01;
    const unsigned long DOM_DELTA_PAGE = 0x02;
    readonly    attribute double        deltaX;
    readonly    attribute double        deltaY;
    readonly    attribute double        deltaZ;
    readonly    attribute unsigned long deltaMode;
};

dictionary WheelEventInit : MouseEventInit {
    double        deltaX = 0.0;
    double        deltaY = 0.0;
    double        deltaZ = 0.0;
    unsigned long deltaMode = 0;
};

[Constructor(DOMString typeArg, optional KeyboardEventInit keyboardEventInitDict)]
interface KeyboardEvent : UIEvent {
    // KeyLocationCode
    const unsigned long DOM_KEY_LOCATION_STANDARD = 0x00;
    const unsigned long DOM_KEY_LOCATION_LEFT = 0x01;
    const unsigned long DOM_KEY_LOCATION_RIGHT = 0x02;
    const unsigned long DOM_KEY_LOCATION_NUMPAD = 0x03;
    readonly    attribute DOMString     key;
    readonly    attribute DOMString     code;
    readonly    attribute unsigned long location;
    readonly    attribute boolean       ctrlKey;
    readonly    attribute boolean       shiftKey;
    readonly    attribute boolean       altKey;
    readonly    attribute boolean       metaKey;
    readonly    attribute boolean       repeat;
    readonly    attribute boolean       isComposing;
    boolean getModifierState (DOMString keyArg);
};

dictionary KeyboardEventInit : EventModifierInit {
    DOMString     key = "";
    DOMString     code = "";
    unsigned long location = 0;
    boolean       repeat = false;
    boolean       isComposing = false;
};

[Constructor(DOMString typeArg, optional CompositionEventInit compositionEventInitDict)]
interface CompositionEvent : UIEvent {
    readonly    attribute DOMString data;
};

dictionary CompositionEventInit : UIEventInit {
    DOMString data = "";
};

partial interface CustomEvent {
    // Originally introduced (and deprecated) in this specification
    void initCustomEvent (DOMString typeArg, boolean bubblesArg, boolean cancelableArg, any detailArg);
};

partial interface UIEvent {
    // Deprecated in this specification
    void initUIEvent (DOMString typeArg, boolean bubblesArg, boolean cancelableArg, Window? viewArg, long detailArg);
};

partial interface FocusEvent {
    // Originally introduced (and deprecated) in this specification
    void initFocusEvent (DOMString typeArg, boolean bubblesArg, boolean cancelableArg, Window? viewArg, long detailArg, EventTarget? relatedTargetArg);
};

partial interface MouseEvent {
    // Deprecated in this specification
    void initMouseEvent (DOMString typeArg, boolean bubblesArg, boolean cancelableArg, Window? viewArg, long detailArg, long screenXArg, long screenYArg, long clientXArg, long clientYArg, boolean ctrlKeyArg, boolean altKeyArg, boolean shiftKeyArg, boolean metaKeyArg, short buttonArg, EventTarget? relatedTargetArg);
};

partial interface WheelEvent {
    // Originally introduced (and deprecated) in this specification
    void initWheelEvent (DOMString typeArg, boolean bubblesArg, boolean cancelableArg, Window? viewArg, long detailArg, long screenXArg, long screenYArg, long clientXArg, long clientYArg, short buttonArg, EventTarget? relatedTargetArg, DOMString modifiersListArg, double deltaXArg, double deltaYArg, double deltaZArg, unsigned long deltaMode);
};

partial interface KeyboardEvent {
    // Originally introduced (and deprecated) in this specification
    void initKeyboardEvent (DOMString typeArg, boolean bubblesArg, boolean cancelableArg, Window? viewArg, DOMString keyArg, unsigned long locationArg, DOMString modifiersListArg, boolean repeat, DOMString locale);
};

partial interface CompositionEvent {
    // Originally introduced (and deprecated) in this specification
    void initCompositionEvent (DOMString typeArg, boolean bubblesArg, boolean cancelableArg, Window? viewArg, DOMString dataArg, DOMString locale);
};

partial interface KeyboardEvent {
    // The following support legacy user agents
    readonly    attribute unsigned long charCode;
    readonly    attribute unsigned long keyCode;
    readonly    attribute unsigned long which;
};

partial dictionary KeyboardEventInit {
    unsigned long charCode = 0;
    unsigned long keyCode = 0;
    unsigned long which = 0;
};

interface MutationEvent : Event {
    // attrChangeType
    const unsigned short MODIFICATION = 1;
    const unsigned short ADDITION = 2;
    const unsigned short REMOVAL = 3;
    readonly    attribute Node?          relatedNode;
    readonly    attribute DOMString      prevValue;
    readonly    attribute DOMString      newValue;
    readonly    attribute DOMString      attrName;
    readonly    attribute unsigned short attrChange;
    void initMutationEvent (DOMString typeArg, boolean bubblesArg, boolean cancelableArg, Node? relatedNodeArg, DOMString prevValueArg, DOMString newValueArg, DOMString attrNameArg, unsigned short attrChangeArg);
};
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// Retrived from https://url.spec.whatwg.org
// Tue Aug 11 12:11:31 BST 2015
// Removed duplicate IDL from appendix

[Constructor(USVString url, optional USVString base),
 Exposed=(Window,Worker)]
interface URL {
  static USVString domainToASCII(USVString domain);
  static USVString domainToUnicode(USVString domain);
};
URL implements URLUtils;
URL implements URLUtilsSearchParams;

[NoInterfaceObject,
 Exposed=(Window,Worker)]
interface URLUtils {
  stringifier attribute USVString href;
  readonly attribute USVString origin;

           attribute USVString protocol;
           attribute USVString username;
           attribute USVString password;
           attribute USVString host;
           attribute USVString hostname;
           attribute USVString port;
           attribute USVString pathname;
           attribute USVString search;
           attribute USVString hash;
};

[NoInterfaceObject,
 Exposed=(Window, Worker)]
interface URLUtilsSearchParams {
           attribute URLSearchParams searchParams;
};

[NoInterfaceObject,
 Exposed=(Window,Worker)]
interface URLUtilsReadOnly {
  stringifier readonly attribute USVString href;
  readonly attribute USVString origin;

  readonly attribute USVString protocol;
  readonly attribute USVString host;
  readonly attribute USVString hostname;
  readonly attribute USVString port;
  readonly attribute USVString pathname;
  readonly attribute USVString search;
  readonly attribute USVString hash;
};

[Constructor(optional (USVString or URLSearchParams) init = ""),
 Exposed=(Window,Worker)]
interface URLSearchParams {
  void append(USVString name, USVString value);
  void delete(USVString name);
  USVString? get(USVString name);
  sequence<USVString> getAll(USVString name);
  boolean has(USVString name);
  void set(USVString name, USVString value);
  iterable<USVString, USVString>;
  stringifier;
};
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/*
 * Copyright 2012 Vincent Sanders <vince@kyllikki.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * javascript content implementation
 */

#include <assert.h>
#include <string.h>
#include <stdbool.h>
#include <stdlib.h>

#include "utils/errors.h"
#include "utils/config.h"
#include "content/content_protected.h"
#include "content/content_factory.h"
#include "content/hlcache.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "utils/utils.h"
#include "javascript/content.h"

typedef struct javascript_content {
	struct content base;
} javascript_content;

static nserror javascript_create(const content_handler *handler,
		lwc_string *imime_type, const struct http_parameter *params,
		llcache_handle *llcache, const char *fallback_charset,
		bool quirks, struct content **c)
{
	javascript_content *script;
	nserror error;

	script = calloc(1, sizeof(javascript_content));
	if (script == NULL)
		return NSERROR_NOMEM;

	error = content__init(&script->base, handler, imime_type, params,
			llcache, fallback_charset, quirks);
	if (error != NSERROR_OK) {
		free(script);
		return error;
	}

	*c = (struct content *) script;

	return NSERROR_OK;
}

static bool javascript_convert(struct content *c)
{
	content_set_ready(c);
	content_set_done(c);

	return true;
}

static nserror 
javascript_clone(const struct content *old, struct content **newc)
{
	javascript_content *script;
	nserror error;

	script = calloc(1, sizeof(javascript_content));
	if (script == NULL)
		return NSERROR_NOMEM;

	error = content__clone(old, &script->base);
	if (error != NSERROR_OK) {
		content_destroy(&script->base);
		return error;
	}

	*newc = (struct content *) script;

	return NSERROR_OK;
}

static void javascript_destroy(struct content *c)
{
}

static content_type javascript_content_type(void)
{
	return CONTENT_JS;
}


static const content_handler javascript_content_handler = {
	.create = javascript_create,
	.data_complete = javascript_convert,
	.destroy = javascript_destroy,
	.clone = javascript_clone,
	.type = javascript_content_type,
	.no_share = false,
};

static const char *javascript_types[] = {
	"application/javascript", /* RFC 4329 */
	"application/ecmascript", /* RFC 4329 */
	"application/x-javascript", /* common usage */
	"text/javascript", /* common usage */
	"text/ecmascript", /* common usage */
};

CONTENT_FACTORY_REGISTER_TYPES(javascript, javascript_types, javascript_content_handler);
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nserror javascript_init(void);
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/* HTML canvas element rendering context binding using duktape and libdom
 *
 * Copyright 2020 Daniel Silverstone <dsilvers@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

class CanvasRenderingContext2D {
      private struct dom_html_canvas_element *canvas;
      private struct bitmap *bitmap;
      private int width;
      private int height;
      private size_t stride;
      private dom_event_listener *listener;
      prologue %{
/* prologue */
#include "desktop/gui_internal.h"
#include "desktop/gui_table.h"
#include "netsurf/bitmap.h"
#include "utils/corestrings.h"
/* It's a smidge naughty of us to read
 * this particular header, but we're needing
 * to redraw the node we represent
 */
#include "content/handlers/html/private.h"

static void redraw_node(dom_node *node)
{
	struct box *box = NULL;
	html_content *htmlc = NULL;
	dom_exception exc;
	dom_document *doc;

	exc = dom_node_get_user_data(node,
				     corestring_dom___ns_key_box_node_data,
				     &box);
	if (exc != DOM_NO_ERR || box == NULL) {
		return;
	}

	exc = dom_node_get_owner_document(node, &doc);
	if (exc != DOM_NO_ERR || doc == NULL) {
		return;
	}

	exc = dom_node_get_user_data(doc,
				     corestring_dom___ns_key_html_content_data,
				     &htmlc);
	if (exc != DOM_NO_ERR || htmlc == NULL) {
		dom_node_unref(doc);
		return;
	}

	html__redraw_a_box(htmlc, box);

	dom_node_unref(doc);
}

/**
 * deal with events from the DOM for canvas node user data
 *
 * \param operation The DOM operation happening
 * \param key The user data key
 * \param data The user data (our bitmap)
 * \param src The DOM node emitting the event (our <canvas>)
 * \param dst The target DOM node if applicable
 */
static void
canvas2d_user_data_handler(dom_node_operation operation,
			   dom_string *key,
			   void *data,
			   struct dom_node *src,
			   struct dom_node *dst)
{
	struct bitmap *newbitmap, *bitmap = (struct bitmap*)data, *oldbitmap = NULL;
	int width, height;
	size_t stride;

	if (dom_string_isequal(key,corestring_dom___ns_key_canvas_node_data) == false || data == NULL) {
		/* Not for us */
		return;
	}

	switch (operation) {
	case DOM_NODE_CLONED:
		width = guit->bitmap->get_width(bitmap);
		height = guit->bitmap->get_height(bitmap);
		stride = guit->bitmap->get_rowstride(bitmap);
		newbitmap = guit->bitmap->create(width, height,
						 BITMAP_NEW);
		if (newbitmap != NULL) {
			if (guit->bitmap->get_rowstride(newbitmap) == stride) {
				// Compatible bitmap, bung the data over
				memcpy(guit->bitmap->get_buffer(newbitmap),
				       guit->bitmap->get_buffer(bitmap),
				       stride * height);
				guit->bitmap->modified(newbitmap);
			}
		}
		if (dom_node_set_user_data(dst,
					   corestring_dom___ns_key_canvas_node_data,
					   newbitmap, canvas2d_user_data_handler,
					   &oldbitmap) == DOM_NO_ERR) {
			if (oldbitmap != NULL)
				guit->bitmap->destroy(oldbitmap);
		}
		break;

	case DOM_NODE_RENAMED:
	case DOM_NODE_IMPORTED:
	case DOM_NODE_ADOPTED:
		break;

	case DOM_NODE_DELETED:
		guit->bitmap->destroy(bitmap);
		break;
	default:
		NSLOG(netsurf, INFO, "User data operation not handled.");
		assert(0);
	}
}

/**
 * Give the canvas element an appropriately sized bitmap
 *
 * \param node The DOM node being inserted
 * \param[out] bitmap_out The bitmap created
 * \return NSERROR_OK on success else appropriate error code
 */
static nserror canvas2d_create_bitmap(dom_node *node, struct bitmap **bitmap_out)
{
	dom_exception exc;
	dom_string *width_s = NULL, *height_s = NULL;
	unsigned long width = 300, height = 150;
	struct bitmap *bitmap, *oldbitmap = NULL;

	exc = dom_element_get_attribute(node,
					corestring_dom_width,
					&width_s);
	if (exc == DOM_NO_ERR && width_s != NULL) {
		const char *ptr = (const char *)dom_string_data(width_s);
		const char *endptr = ptr + dom_string_length(width_s);
		char * ended;
		unsigned long width_n = strtoul(ptr, &ended, 10);

		if (ended == endptr || strcasecmp(ended, "px") == 0) {
			/* parsed it all */
			width = width_n;
		}

		dom_string_unref(width_s);
	}

	exc = dom_element_get_attribute(node,
					corestring_dom_height,
					&height_s);
	if (exc == DOM_NO_ERR && height_s != NULL) {
		const char *ptr = (const char *)dom_string_data(height_s);
		const char *endptr = ptr + dom_string_length(height_s);
		char * ended;
		unsigned long height_n = strtoul(ptr, &ended, 10);

		if (ended == endptr || strcasecmp(ended, "px") == 0) {
			/* parsed it all */
			height = height_n;
		}

		dom_string_unref(height_s);
	}

	bitmap = guit->bitmap->create(
		(int)width, (int)height,
		BITMAP_NEW);

	if (bitmap == NULL) {
		return NSERROR_NOMEM;
	}

	memset(guit->bitmap->get_buffer(bitmap),
	       0, /* Transparent black */
	       height * guit->bitmap->get_rowstride(bitmap));
	guit->bitmap->modified(bitmap);

	exc = dom_node_set_user_data(node,
				     corestring_dom___ns_key_canvas_node_data,
				     bitmap,
				     canvas2d_user_data_handler,
				     &oldbitmap);

	if (exc != DOM_NO_ERR) {
		guit->bitmap->destroy(bitmap);
		return NSERROR_DOM;
	}

	assert(oldbitmap == NULL);

	if (bitmap_out != NULL)
		*bitmap_out = bitmap;

	return NSERROR_OK;
}

/**
 * Handle subtree modified events for our canvas node
 *
 * If width or height has changed relative to our priv, then
 * we need to recreate the bitmap and reset our cached width
 * and height values in order to be safe.  Plus redraw ourselves.
 *
 * \param evt The event which occurred
 * \param pw The private pointer for our canvas object
 */
static void
canvas2d__handle_dom_event(dom_event *evt, void *pw)
{
	canvas_rendering_context2d_private_t *priv = pw;
	dom_ulong width;
	dom_ulong height;
	dom_exception exc;
	struct bitmap *newbitmap, *oldbitmap = NULL;
	size_t stride;
	dom_event_flow_phase phase;
	
	exc = dom_event_get_event_phase(evt, &phase);
	assert(exc == DOM_NO_ERR);
	/* If we're not being hit right now, we're not up for it */
	if (phase != DOM_AT_TARGET) return;
	
	/* Rather than being complex about things, let's just work out
	 * what the width and height are and hope nothing else matters
	 */
	
	exc = dom_html_canvas_element_get_width(priv->canvas, &width);
	if (exc != DOM_NO_ERR) return;
	exc = dom_html_canvas_element_get_height(priv->canvas, &height);
	if (exc != DOM_NO_ERR) return;
	
	if ((int)height == priv->height && (int)width == priv->width) return;
	
	/* Okay, we need to reallocate our bitmap and re-cache values */
	
	newbitmap = guit->bitmap->create(width, height, BITMAP_NEW);
	stride = guit->bitmap->get_rowstride(newbitmap);

	if (newbitmap != NULL) {
		memset(guit->bitmap->get_buffer(newbitmap),
		       0,
		       stride * height);
		guit->bitmap->modified(newbitmap);
	}

	if (dom_node_set_user_data(priv->canvas,
				   corestring_dom___ns_key_canvas_node_data,
				   newbitmap, canvas2d_user_data_handler,
				   &oldbitmap) == DOM_NO_ERR) {
		if (oldbitmap != NULL)
			guit->bitmap->destroy(oldbitmap);
	} else {
		guit->bitmap->destroy(newbitmap);
		/* We'll stick with the old, odd though that might be */
		return;
	}

	/* Cache the new values */
	priv->width = (int)width;
	priv->height = (int)height;
	priv->stride = stride;
	priv->bitmap = newbitmap;
}

typedef struct {
	uint8_t *ptr;
	size_t stride;
	ssize_t width;
	ssize_t height;
} raw_bitmap;

typedef struct {
	raw_bitmap src;
	raw_bitmap dst;
	/* These are relative to the destination top/left */
	ssize_t dst_x;
	ssize_t dst_y;
	/* These are relative to the source top/left */
	ssize_t x1;
	ssize_t y1;
	/* And these are +1, so a 1x1 copy will have x2==x1+1 etc */
	ssize_t x2;
	ssize_t y2;
} copy_operation;

/**
 * Copy from src to dst
 *
 * Note, this is destructive to its copy_operation input
 *
 * \param op The copy operation to perform
 * \return Whether the destination bitmap was altered
 */
static bool
canvas2d__copy_bitmap_to_bitmap(copy_operation *op)
{
	/* Constrain src rectangle to src bitmap size */
	if (op->x1 < 0) op->x1 = 0;
	if (op->y1 < 0) op->y1 = 0;
	if (op->x2 > op->src.width) op->x2 = op->src.width;
	if (op->y2 > op->src.height) op->y2 = op->src.height;
	/* Offset the rectangle into dst coordinates */
	op->x1 += op->dst_x;
	op->x2 += op->dst_x;
	op->y1 += op->dst_y;
	op->y2 += op->dst_y;
	/* Constrain dst rectangle to dst bitmap */
	if (op->x1 < 0) op->x1 = 0;
	if (op->y1 < 0) op->y1 = 0;
	if (op->x2 > op->dst.width) op->x2 = op->dst.width;
	if (op->y2 > op->dst.height) op->y2 = op->dst.height;
	/* If we have nothing to copy, stop now */
	if ((op->x2 - op->x1) < 1 ||
	    (op->y2 - op->y1) < 1)
		return false;
	/* Okay, stuff to copy, so let's begin */
	op->src.ptr +=
		(op->src.stride * (op->y1 - op->dst_y)) + /* move down y1 rows */
		(op->x1 - op->dst_x) * 4; /* and across x1 pixels */
	op->dst.ptr +=
		(op->dst.stride * op->y1) + /* down down y1 rows */
		(op->x1 * 4); /* and across x1 pixels */
	for (ssize_t rowctr = op->y2 - op->y1; rowctr > 0; --rowctr) {
		memcpy(op->dst.ptr, op->src.ptr, (op->x2 - op->x1) * 4);
		op->src.ptr += op->src.stride;
		op->dst.ptr += op->dst.stride;
	}
	return true;
}

/* prologue ends */
%};
};

init CanvasRenderingContext2D(struct dom_html_canvas_element *canvas)
%{
	struct bitmap *bitmap;
	dom_exception exc;

	assert(canvas != NULL);
	
	priv->canvas = canvas;
	dom_node_ref(canvas);
	
	exc = dom_event_listener_create(canvas2d__handle_dom_event,
					priv,
					&priv->listener);
	assert(exc == DOM_NO_ERR);
	
	exc = dom_event_target_add_event_listener(
		canvas,
		corestring_dom_DOMSubtreeModified,
		priv->listener,
		false);
	assert(exc == DOM_NO_ERR);
	
	exc = dom_node_get_user_data(canvas,
				     corestring_dom___ns_key_canvas_node_data,
				     &bitmap);
	assert(exc == DOM_NO_ERR);
	
	if (bitmap == NULL) {
		if (canvas2d_create_bitmap((dom_node *)canvas,
					   &bitmap) != NSERROR_OK) {
			priv->bitmap = NULL;
			priv->width = -1;
			priv->height = -1;
			priv->stride = 0;
			return;
		}
	}

	assert(bitmap != NULL);
	
	priv->bitmap = bitmap;
	priv->width = guit->bitmap->get_width(bitmap);
	priv->height = guit->bitmap->get_height(bitmap);
	priv->stride = guit->bitmap->get_rowstride(bitmap);
%}

fini CanvasRenderingContext2D()
%{
	dom_exception exc;
	exc = dom_event_target_remove_event_listener(
		priv->canvas,
		corestring_dom_DOMSubtreeModified,
		priv->listener,
		false);
	assert(exc == DOM_NO_ERR);
	dom_event_listener_unref(priv->listener);
	dom_node_unref(priv->canvas);
%}

getter CanvasRenderingContext2D::canvas()
%{
	dukky_push_node(ctx, (dom_node *)priv->canvas);
	return 1;
%}

getter CanvasRenderingContext2D::width()
%{
	dom_exception exc;
	dom_ulong width;
	
	exc = dom_html_canvas_element_get_width(priv->canvas, &width);
	if (exc != DOM_NO_ERR) return 0;
	
	duk_push_number(ctx, (duk_double_t)width);
	return 1;
%}

setter CanvasRenderingContext2D::width()
%{
	dom_exception exc;
	dom_ulong width = duk_get_uint(ctx, 0);

	exc = dom_html_canvas_element_set_width(priv->canvas, width);
	if (exc != DOM_NO_ERR) return 0;

	return 1;
%}

getter CanvasRenderingContext2D::height()
%{
	dom_exception exc;
	dom_ulong height;
	
	exc = dom_html_canvas_element_get_height(priv->canvas, &height);
	if (exc != DOM_NO_ERR) return 0;
	
	duk_push_number(ctx, (duk_double_t)height);
	return 1;
%}

setter CanvasRenderingContext2D::height()
%{
	dom_exception exc;
	dom_ulong height = duk_get_uint(ctx, 0);

	exc = dom_html_canvas_element_set_height(priv->canvas, height);
	if (exc != DOM_NO_ERR) return 0;

	return 1;
%}

method CanvasRenderingContext2D::createImageData()
%{
	/* Can be called either with width and height, or with a reference
	 * imagedata object
	 */
	image_data_private_t *idpriv;
	int width, height;

	if (duk_get_top(ctx) == 2) {
		width = duk_to_int(ctx, 0);
		height = duk_to_int(ctx, 1);
	} else if (dukky_instanceof(ctx, 0, PROTO_NAME(IMAGEDATA))) {
		duk_get_prop_string(ctx, 0, dukky_magic_string_private);
		idpriv = duk_get_pointer(ctx, -1);
		width = idpriv->width;
		height = idpriv->height;
		duk_pop(ctx);
	} else {
		duk_push_null(ctx);
		return 1;
	}

	duk_push_int(ctx, width);
	duk_push_int(ctx, height);
	if (dukky_create_object(ctx,
				PROTO_NAME(IMAGEDATA),
				2) != DUK_EXEC_SUCCESS) {
		return duk_error(ctx,
				 DUK_ERR_ERROR,
				 "Unable to create ImageData");
	}
	return 1;
%}

method CanvasRenderingContext2D::getImageData()
%{
	/* called with x, y, width, height */
	int x = duk_get_int(ctx, 0);
	int y = duk_get_int(ctx, 1);
	int width = duk_get_int(ctx, 2);
	int height = duk_get_int(ctx, 3);
	image_data_private_t *idpriv;
	copy_operation copyop;

	if (priv->bitmap == NULL)
		return duk_generic_error(ctx, "Canvas in bad state, sorry");

	duk_push_int(ctx, width);
	duk_push_int(ctx, height);
	if (dukky_create_object(ctx,
				PROTO_NAME(IMAGEDATA),
				2) != DUK_EXEC_SUCCESS) {
		return duk_error(ctx,
				 DUK_ERR_ERROR,
				 "Unable to create ImageData");
	}

	/* ... imgdata */
	duk_get_prop_string(ctx, -1, dukky_magic_string_private);
	idpriv = duk_get_pointer(ctx, -1);
	duk_pop(ctx);

	/* We now have access to the imagedata private, so we need to copy
	 * the pixel range out of ourselves
	 */
	copyop.src.ptr = guit->bitmap->get_buffer(priv->bitmap);
	copyop.src.stride = priv->stride;
	copyop.src.width = priv->width;
	copyop.src.height = priv->height;

	copyop.dst.ptr = idpriv->data;
	copyop.dst.stride = idpriv->width * 4;
	copyop.dst.width = idpriv->width;
	copyop.dst.height = idpriv->height;

	/* Copying to top/left of our new bitmap */
	copyop.dst_x = 0;
	copyop.dst_y = 0;

	/* Copying from x,y for width,height */
	copyop.x1 = x;
	copyop.x2 = x + width;
	copyop.y1 = y;
	copyop.y2 = y + height;

	/* We don't care if the copy operation wrote or not because
	 * we don't need to invalidate ImageData objects
	 */
	(void)canvas2d__copy_bitmap_to_bitmap(&copyop);
	return 1;
%}

method CanvasRenderingContext2D::putImageData()
%{
	/* imgdata, x, y[, clipx, clipy, clipw, cliph] */
	/* If provided, the clip coordinates are within the input image data */
	/* We pretend the image is placed at x,y within ourselves, and then we
	 * copy the clip rectangle (defaults to whole image)
	 */
	image_data_private_t *idpriv;
	copy_operation copyop;

	if (!dukky_instanceof(ctx, 0, PROTO_NAME(IMAGEDATA))) {
		return duk_generic_error(ctx, "Expected ImageData as first argument");
	}

	if (priv->bitmap == NULL)
		return duk_generic_error(ctx, "Canvas in bad state, sorry");

	duk_get_prop_string(ctx, 0, dukky_magic_string_private);
	idpriv = duk_get_pointer(ctx, -1);
	duk_pop(ctx);

	/* Copying from the input ImageData object */
	copyop.src.ptr = idpriv->data;
	copyop.src.stride = idpriv->width * 4;
	copyop.src.width = idpriv->width;
	copyop.src.height = idpriv->height;

	/* Copying to ourselves */
	copyop.dst.ptr = guit->bitmap->get_buffer(priv->bitmap);
	copyop.dst.stride = priv->stride;
	copyop.dst.width = priv->width;
	copyop.dst.height = priv->height;

	/* X Y target coordinates */
	copyop.dst_x = duk_to_int(ctx, 1);
	copyop.dst_y = duk_to_int(ctx, 2);

	if (duk_get_top(ctx) < 7) {
		/* Clipping data not provided */
		copyop.x1 = 0;
		copyop.y1 = 0;
		copyop.x2 = idpriv->width;
		copyop.y2 = idpriv->height;
	} else {
		copyop.x1 = duk_to_int(ctx, 3);
		copyop.y1 = duk_to_int(ctx, 4);
		copyop.x2 = copyop.x1 + duk_to_int(ctx, 5);
		copyop.y2 = copyop.y1 + duk_to_int(ctx, 6);
	}

	if (canvas2d__copy_bitmap_to_bitmap(&copyop)) {
		guit->bitmap->modified(priv->bitmap);
		redraw_node((dom_node *)(priv->canvas));
	}

	return 0;
%}
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/* Console binding for browser using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 * Copyright 2015 Daniel Silverstone <dsilvers@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

class Console {
      private unsigned int group;
      prologue %{
#include <nsutils/time.h>
#include "netsurf/browser_window.h"

#define CONSOLE_TIMERS MAGIC(ConsoleTimers)

static void
write_log_entry(duk_context *ctx, unsigned int group, browser_window_console_flags flags)
{
	/* objs... */
	dukky_push_generics(ctx, "consoleFormatter");
	duk_insert(ctx, 0);
	if (dukky_pcall(ctx, duk_get_top(ctx) - 1, false)) {
		/* Failed to convert somehow, oh dear, you get to keep
		 * all the pieces.
		 */
		duk_pop(ctx);
		duk_push_string(ctx, "Oh dear, formatter went banananas");
	}
	/* str?objs?... */
	for (int i = 0; i < duk_get_top(ctx); ++i) {
		(void)duk_safe_to_string(ctx, i);
	}
	/* strs... */
	for (unsigned int u = 0; u < group; ++u) {
		duk_push_lstring(ctx, " ", 1);
		duk_insert(ctx, 0);
	}
	/* spcs... strs... */
	duk_concat(ctx, duk_get_top(ctx));
	/* str */

	duk_push_global_object(ctx);
	duk_get_prop_string(ctx, -1, PRIVATE_MAGIC);
	window_private_t *priv_win = duk_get_pointer(ctx, -1);
	duk_pop(ctx);

	duk_size_t msglen;
	const char *msg = duk_safe_to_lstring(ctx, 0, &msglen);

	if (priv_win == NULL || priv_win->win == NULL || priv_win->closed_down == true ||
	    browser_window_console_log(priv_win->win, BW_CS_SCRIPT_CONSOLE,
				       msg, msglen,
				       flags) != NSERROR_OK) {
		NSLOG(netsurf, DEBUG, "Unable to log: %s", duk_safe_to_string(ctx, 0));
	}
}

%};
};

init Console ()
%{
	priv->group = 0;
	duk_push_object(ctx);
	duk_put_prop_string(ctx, 0, CONSOLE_TIMERS);
%}

method Console::group ()
%{
	priv->group ++;
	return 0;
%}

method Console::groupCollapsed ()
%{
	priv->group ++;
	return 0;
%}

method Console::groupEnd ()
%{
	if (priv->group)
		priv->group --;
	return 0;
%}

method Console::info()
%{
	write_log_entry(ctx, priv->group, BW_CS_FLAG_LEVEL_INFO);
	return 0;
%}

method Console::debug()
%{
	write_log_entry(ctx, priv->group, BW_CS_FLAG_LEVEL_DEBUG);
	return 0;
%}

method Console::error()
%{
	write_log_entry(ctx, priv->group, BW_CS_FLAG_LEVEL_ERROR);
	return 0;
%}

method Console::log()
%{
	write_log_entry(ctx, priv->group, BW_CS_FLAG_LEVEL_LOG);
	return 0;
%}

method Console::warn()
%{
	write_log_entry(ctx, priv->group, BW_CS_FLAG_LEVEL_WARN);
	return 0;
%}

method Console::dir()
%{
	write_log_entry(ctx, priv->group, BW_CS_FLAG_LEVEL_INFO);
	return 0;
%}

method Console::time()
%{
	uint64_t time_ms = 0;

	if (nsu_getmonotonic_ms(&time_ms) != NSUERROR_OK)
		return 0;

	if (!duk_is_string(ctx, 0)) {
		return duk_error(ctx, DUK_ERR_ERROR, "Console.time() takes a string");
	}

	duk_set_top(ctx, 1);

	duk_push_uint(ctx, (duk_uint_t)time_ms);

	duk_push_this(ctx);
	duk_get_prop_string(ctx, -1, CONSOLE_TIMERS);
	duk_insert(ctx, 0);
	duk_pop(ctx);

	duk_put_prop(ctx, 0);

	return 0;
%}

method Console::timeEnd()
%{
	uint64_t time_ms = 0;
	uint64_t old_time_ms = 0;

	if (nsu_getmonotonic_ms(&time_ms) != NSUERROR_OK)
		return 0;

	if (!duk_is_string(ctx, 0)) {
		return duk_error(ctx, DUK_ERR_ERROR, "Console.time() takes a string");
	}

	duk_set_top(ctx, 1);

	duk_push_this(ctx);
	duk_get_prop_string(ctx, -1, CONSOLE_TIMERS);
	duk_insert(ctx, 0);
	duk_pop(ctx);

	duk_dup(ctx, -1);
	duk_get_prop(ctx, 0);
	if (duk_is_undefined(ctx, -1)) {
		duk_pop(ctx);
		duk_push_uint(ctx, (duk_uint_t)time_ms);
	}
	/* timers timername oldval */
	old_time_ms = duk_to_uint32(ctx, -1);
	duk_pop(ctx);
	duk_dup(ctx, -1);
	duk_insert(ctx, 0);
	duk_del_prop(ctx, 0);
	duk_push_string(ctx, "Timer elapsed: ");
	duk_insert(ctx, 0);
	duk_push_sprintf(ctx, "%lu ms", (duk_uint_t)(time_ms - old_time_ms));
	write_log_entry(ctx, priv->group, BW_CS_FLAG_LEVEL_INFO);
	return 0;
%}

method Console::trace ()
%{
	duk_idx_t i = duk_push_error_object(ctx, DUK_ERR_ERROR, "Dummy Error");
	duk_get_prop_string(ctx, i, "stack");
	duk_safe_to_string(ctx, -1);
	duk_insert(ctx, 0);
	duk_set_top(ctx, 1);
	write_log_entry(ctx, priv->group, BW_CS_FLAG_LEVEL_INFO);
	return 0;
%}
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/* DOMImplementation binding for browser using duktape and libdom
 *
 * Copyright 2020 Daniel Silverstone <dsilvers@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

prologue DOMImplementation ()
%{
#include "utils/corestrings.h"
%}

method DOMImplemention::hasFeature ()
%{
	/* Always return true */
	duk_push_bool(ctx, true);
	return 1;
%}

method DOMImplementation::createHTMLDocument ()
%{
	duk_size_t text_len;
	const char *text = duk_safe_to_lstring(ctx, 0, &text_len);
	struct dom_document *doc = NULL, *ret = NULL;
	struct dom_document_type *doctype = NULL;
	struct dom_html_element *html = NULL, *head = NULL, *title = NULL, *body = NULL;
	struct dom_node *spare_ref = NULL;
	dom_string *text_str = NULL;
	dom_exception exc;

	exc = dom_string_create((const uint8_t*)text, text_len, &text_str);
	if (exc != DOM_NO_ERR) goto out;

	exc = dom_implementation_create_document(
		DOM_IMPLEMENTATION_HTML,
		NULL, NULL,
		NULL,
		NULL, NULL,
		&doc
		);
	if (exc != DOM_NO_ERR) goto out;

	exc = dom_implementation_create_document_type(
		"html", NULL, NULL, &doctype);
	if (exc != DOM_NO_ERR) goto out;

	exc = dom_node_append_child(doc, doctype, &spare_ref);
	if (exc != DOM_NO_ERR) goto out;
	if (spare_ref != NULL) { dom_node_unref(spare_ref); spare_ref = NULL; }

	exc = dom_document_create_element_ns(doc, corestring_dom_html_namespace,
					     corestring_dom_HTML, &html);
	if (exc != DOM_NO_ERR) goto out;

	exc = dom_document_create_element_ns(doc, corestring_dom_html_namespace,
					     corestring_dom_HEAD, &head);
	if (exc != DOM_NO_ERR) goto out;

	exc = dom_document_create_element_ns(doc, corestring_dom_html_namespace,
					     corestring_dom_TITLE, &title);
	if (exc != DOM_NO_ERR) goto out;

	exc = dom_document_create_element_ns(doc, corestring_dom_html_namespace,
					     corestring_dom_BODY, &body);
	if (exc != DOM_NO_ERR) goto out;

	exc = dom_node_set_text_content(title, text_str);
	if (exc != DOM_NO_ERR) goto out;

	exc = dom_node_append_child(head, title, &spare_ref);
	if (exc != DOM_NO_ERR) goto out;
	if (spare_ref != NULL) { dom_node_unref(spare_ref); spare_ref = NULL; }

	exc = dom_node_append_child(html, head, &spare_ref);
	if (exc != DOM_NO_ERR) goto out;
	if (spare_ref != NULL) { dom_node_unref(spare_ref); spare_ref = NULL; }

	exc = dom_node_append_child(html, body, &spare_ref);
	if (exc != DOM_NO_ERR) goto out;
	if (spare_ref != NULL) { dom_node_unref(spare_ref); spare_ref = NULL; }

	exc = dom_node_append_child(doc, html, &spare_ref);
	if (exc != DOM_NO_ERR) goto out;
	if (spare_ref != NULL) { dom_node_unref(spare_ref); spare_ref = NULL; }

	ret = doc;
	doc = NULL;

out:
	if (text_str != NULL) {
		dom_string_unref(text_str);
	}
	if (doc != NULL) {
		dom_node_unref(doc);
	}
	if (html != NULL) {
		dom_node_unref(html);
	}
	if (head != NULL) {
		dom_node_unref(head);
	}
	if (title != NULL) {
		dom_node_unref(title);
	}
	if (body != NULL) {
		dom_node_unref(body);
	}
	if (doctype != NULL) {
		dom_node_unref(doctype);
	}
	if (ret != NULL) {
		dukky_push_node(ctx, (struct dom_node *)ret);
		dom_node_unref(ret);
		return 1;
	}
	return 0; /* Coerced to undefined */
%}
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/* document binding for browser using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

prologue Document()
%{
#include "utils/corestrings.h"
#include "utils/libdom.h"
#include "utils/utils.h"
#include "content/hlcache.h"
#include "html/private.h"
#include "content/urldb.h"

#define HANDLER_MAGIC MAGIC(HANDLER_MAP)
%}


init Document(struct dom_document *document::node);

method Document::write()
%{
	struct html_content *htmlc;
	duk_size_t text_len;
	dom_exception err;
	const char *text;

	for (int i = 0; i < duk_get_top(ctx); ++i) {
		duk_safe_to_string(ctx, i);
	}
	duk_concat(ctx, duk_get_top(ctx));
	text = duk_safe_to_lstring(ctx, 0, &text_len);
	NSLOG(netsurf, DEBUG, "Writing %*s", (int)text_len, text);

	err = dom_node_get_user_data(priv->parent.node,
				     corestring_dom___ns_key_html_content_data,
				     &htmlc);
	if ((err != DOM_NO_ERR) || (htmlc == NULL)) {
		NSLOG(netsurf, INFO,
		      "error getting htmlc. parent node:%p htmlc:%p",
		      priv->parent.node, htmlc);
		return 0;
	} else if (htmlc->parser == NULL) {
		NSLOG(netsurf, INFO, "error; no parser for htmlc: %p", htmlc);
		return 0;
	}

	dom_hubbub_parser_insert_chunk(htmlc->parser,
			(uint8_t *)text, text_len);

	return 0;
%}

method Document::writeln()
%{
	const char nl[] = "\n";
	struct html_content *htmlc;
	duk_size_t text_len;
	const char *text;
	dom_exception err;

	for (int i = 0; i < duk_get_top(ctx); ++i) {
		duk_safe_to_string(ctx, i);
	}
	duk_concat(ctx, duk_get_top(ctx));
	text = duk_safe_to_lstring(ctx, 0, &text_len);

	NSLOG(netsurf, DEBUG, "Writeln %*s", (int)text_len, text);
	err = dom_node_get_user_data(priv->parent.node,
				     corestring_dom___ns_key_html_content_data,
				     &htmlc);
	if ((err != DOM_NO_ERR) || (htmlc == NULL)) {
		NSLOG(netsurf, INFO,
		      "error getting htmlc. parent node:%p htmlc:%p",
		      priv->parent.node, htmlc);
		return 0;
	} else if (htmlc->parser == NULL) {
		NSLOG(netsurf, INFO, "error; no parser for htmlc: %p", htmlc);
		return 0;
	}

	dom_hubbub_parser_insert_chunk(htmlc->parser, (uint8_t *)text, text_len);
	dom_hubbub_parser_insert_chunk(htmlc->parser, (uint8_t *)nl, SLEN(nl));

	return 0;
%}

method Document::createTextNode()
%{
	dom_node *newnode;
	dom_exception err;
	duk_size_t text_len;
	const char *text = duk_safe_to_lstring(ctx, 0, &text_len);
	dom_string *text_str;

	err = dom_string_create((const uint8_t*)text, text_len, &text_str);
	if (err != DOM_NO_ERR) return 0; /* coerced to undefined */

	err = dom_document_create_text_node(priv->parent.node,
					    text_str,
					    &newnode);
	if (err != DOM_NO_ERR) {
		dom_string_unref(text_str);
		return 0; /* coerced to undefined */
	}

	dom_string_unref(text_str);

	dukky_push_node(ctx, newnode);

	dom_node_unref(newnode);

	return 1;
%}

method Document::createElement()
%{
	dom_node *newnode;
	dom_exception err;
	duk_size_t text_len;
	const char *text = duk_safe_to_lstring(ctx, 0, &text_len);
	dom_string *text_str;

	err = dom_string_create((const uint8_t*)text, text_len, &text_str);
	if (err != DOM_NO_ERR) return 0; /* coerced to undefined */

	err = dom_document_create_element_ns(priv->parent.node,
					     corestring_dom_html_namespace,
					     text_str,
					     &newnode);
	if (err != DOM_NO_ERR) {
		dom_string_unref(text_str);
		return 0; /* coerced to undefined */
	}

	dom_string_unref(text_str);

	dukky_push_node(ctx, newnode);

	dom_node_unref(newnode);

	return 1;
%}

method Document::createElementNS()
%{
	dom_node *newnode;
	dom_exception err;
	duk_size_t text_len;
	duk_size_t ns_len;
	const char *ns = duk_safe_to_lstring(ctx, 0, &ns_len);
	const char *text = duk_safe_to_lstring(ctx, 0, &text_len);
	dom_string *text_str;
	dom_string *ns_str;

	err = dom_string_create((const uint8_t*)ns, ns_len, &ns_str);
	if (err != DOM_NO_ERR) return 0; /* coerced to undefined */

	err = dom_string_create((const uint8_t*)text, text_len, &text_str);
	if (err != DOM_NO_ERR) {
		dom_string_unref(ns_str);
		return 0; /* coerced to undefined */
	}

	err = dom_document_create_element_ns(priv->parent.node,
					     ns_str,
					     text_str,
					     &newnode);
	if (err != DOM_NO_ERR) {
		dom_string_unref(ns_str);
		dom_string_unref(text_str);
		return 0; /* coerced to undefined */
	}

	dom_string_unref(text_str);
	dom_string_unref(ns_str);

	dukky_push_node(ctx, newnode);

	dom_node_unref(newnode);

	return 1;
%}

method Document::createDocumentFragment()
%{
	struct dom_document_fragment *frag = NULL;
	dom_exception err;

	err = dom_document_create_document_fragment(priv->parent.node, &frag);

	if (err != DOM_NO_ERR) return 0; /* coerced to undefined */

	dukky_push_node(ctx, (dom_node *)frag);

	dom_node_unref(frag); /* The pushed node holds the reference now */

	return 1;
%}

getter Document::head()
%{
	struct dom_nodelist *nodes;
	struct dom_node *retnode;
	dom_exception err;
	err = dom_document_get_elements_by_tag_name(priv->parent.node,
						    corestring_dom_HEAD,
						    &nodes);
	if (err != DOM_NO_ERR) return 0; /* coerced to undefined */

	err = dom_nodelist_item(nodes, 0, &retnode);

	if (err != DOM_NO_ERR) {
		dom_nodelist_unref(nodes);
		return 0; /* coerced to undefined */
	}

	dom_nodelist_unref(nodes);

	if (retnode == NULL) return 0; /* coerced to undefined */

	dukky_push_node(ctx, retnode);

	dom_node_unref(retnode);

	return 1;
%}

getter Document::body()
%{
	struct dom_nodelist *nodes;
	struct dom_node *retnode;
	dom_exception err;
	err = dom_document_get_elements_by_tag_name(priv->parent.node,
						    corestring_dom_BODY,
						    &nodes);
	if (err != DOM_NO_ERR) {
		return 0; /* coerced to undefined */
	}

	err = dom_nodelist_item(nodes, 0, &retnode);

	if (err != DOM_NO_ERR) {
		dom_nodelist_unref(nodes);
		return 0; /* coerced to undefined */
	}

	dom_nodelist_unref(nodes);

	if (retnode != NULL) {
		dukky_push_node(ctx, retnode);

		dom_node_unref(retnode);

		return 1;
	}

	return 0; /* coerced to undefined */
%}

getter Document::location()
%{
	/* retrieve the location object from the root object (window) */
	duk_push_global_object(ctx);
	duk_get_prop_string(ctx, -1, "location");
	if (duk_is_undefined(ctx, -1)) {
		duk_pop(ctx);
		return 0;
	}
	return 1;
%}


method Document::getElementById()
%{
	dom_string *elementId_dom;
	dom_element *element;
	dom_exception exc;
	duk_size_t text_len;
	const char *text = duk_safe_to_lstring(ctx, 0, &text_len);

	exc = dom_string_create((uint8_t*)text, text_len, &elementId_dom);
	if (exc != DOM_NO_ERR) {
		return 0;
	}

	exc = dom_document_get_element_by_id(((node_private_t *)priv)->node,
					     elementId_dom, &element);
	dom_string_unref(elementId_dom);
	if (exc != DOM_NO_ERR) {
		return 0;
	}

	if (element != NULL) {
		dukky_push_node(ctx, (dom_node *)element);
		dom_node_unref(element);
		return 1;
	}

	return 0;
%}

getter Document::documentElement()
%{
	dom_exception exc;
	dom_element *element;

	exc = dom_document_get_document_element(((node_private_t *)priv)->node,
						&element);
	if (exc != DOM_NO_ERR) {
		return 0;
	}

	if (element == NULL) {
		return 0;
	}

	dukky_push_node(ctx, (dom_node *)element);
	dom_node_unref(element);

	return 1;

%}

method Document::getElementsByTagName()
%{
	dom_nodelist *nodes;
	dom_exception err;
	duk_size_t text_len;
	const char *text = duk_safe_to_lstring(ctx, 0, &text_len);
	dom_string *tag;

	err = dom_string_create((uint8_t*)text, text_len, &tag);

	if (err != DOM_NO_ERR) return 0; /* coerced to undefined */

	err = dom_document_get_elements_by_tag_name(((node_private_t *)priv)->node,
						    tag, &nodes);
	dom_string_unref(tag);
	if (err != DOM_NO_ERR) return 0; /* coerced to undefined */

	if (nodes == NULL) return 0; /* coerced to undefined */

	dukky_push_generics(ctx, "makeListProxy");

	duk_push_pointer(ctx, nodes);
	dukky_create_object(ctx, PROTO_NAME(NODELIST), 1);
	dom_nodelist_unref(nodes);

	if (dukky_pcall(ctx, 1, false) != 0) {
		NSLOG(dukky, DEBUG, "Unable to construct nodelist?");
		return 0; /* coerced to undefined */
	}

	return 1; /* The Proxy(NodeList) wrapper */
%}

getter Document::cookie()
%{
	char *cookie_str;
	struct html_content *htmlc;
	dom_exception err;

	err = dom_node_get_user_data(priv->parent.node,
				     corestring_dom___ns_key_html_content_data,
				     &htmlc);
	if ((err == DOM_NO_ERR) && (htmlc != NULL)) {
		cookie_str = urldb_get_cookie(llcache_handle_get_url(htmlc->base.llcache), false);
		if (cookie_str != NULL) {
			duk_push_string(ctx, cookie_str);
			free(cookie_str);
		} else {
			duk_push_string(ctx, "");
		}
		return 1;
	} else {
		NSLOG(netsurf, INFO,
		      "error getting htmlc. parent node:%p htmlc:%p",
		      priv->parent.node, htmlc);
	}
	return 0;
%}

setter Document::cookie()
%{
	struct html_content *htmlc;
	dom_exception err;

	const char * cookie_str = duk_safe_to_string(ctx, 0);

	err = dom_node_get_user_data(priv->parent.node,
				     corestring_dom___ns_key_html_content_data,
				     &htmlc);
	if ((err == DOM_NO_ERR) && (htmlc != NULL)) {
		/* At this point we need to get the given cookie string parsed
		 * and inserted into the urldb
		 */
		bool ok = urldb_set_cookie(cookie_str, /* The cookie string to set */
					   /* The location to set the cookie for */
					   llcache_handle_get_url(htmlc->base.llcache),
					   NULL); /* The referer, which we trust */
		if (!ok) {
			NSLOG(netsurf, DEEPDEBUG, "unable to set cookie: %s", cookie_str);
			/* However there's no useful way to signal that to JS */
		}
	} else {
		NSLOG(netsurf, INFO,
		      "error getting htmlc. parent node:%p htmlc:%p",
		      priv->parent.node, htmlc);
	}
	return 0;
%}

method Document::createEvent ()
%{
	/* Create a new event, mark it untrusted since it's new from JS */
	dom_event *evt = NULL;
	dom_exception exc;

	exc = dom_event_create(&evt);
	if (exc != DOM_NO_ERR) return 0;
	exc = dom_event_set_is_trusted(evt, false);
	if (exc != DOM_NO_ERR) { dom_event_unref(evt); return 0; }

	dukky_push_event(ctx, evt);

	dom_event_unref(evt);
	return 1;
%}

getter Document::implementation ()
%{
	/* Create a new DOMImplementation instance */
	duk_push_this(ctx);
	duk_get_prop_string(ctx, -1, MAGIC(DOMImplementation));
	if (duk_is_undefined(ctx, -1)) {
		duk_pop(ctx);

		if (dukky_create_object(ctx,
					PROTO_NAME(DOMIMPLEMENTATION),
					0) != DUK_EXEC_SUCCESS) {
			return duk_error(ctx,
				  DUK_ERR_ERROR,
				  "Unable to create dom implementation object");
		}
		duk_dup(ctx, -1);
		duk_put_prop_string(ctx, -3, MAGIC(DOMImplementation));
	}
	return 1;
%}

getter Document::onabort();
setter Document::onabort();
getter Document::onautocompleteerror();
setter Document::onautocompleteerror();
getter Document::onautocomplete();
setter Document::onautocomplete();
getter Document::onblur();
setter Document::onblur();
getter Document::oncancel();
setter Document::oncancel();
getter Document::oncanplaythrough();
setter Document::oncanplaythrough();
getter Document::oncanplay();
setter Document::oncanplay();
getter Document::onchange();
setter Document::onchange();
getter Document::onclick();
setter Document::onclick();
getter Document::onclose();
setter Document::onclose();
getter Document::oncontextmenu();
setter Document::oncontextmenu();
getter Document::oncuechange();
setter Document::oncuechange();
getter Document::ondblclick();
setter Document::ondblclick();
getter Document::ondragend();
setter Document::ondragend();
getter Document::ondragenter();
setter Document::ondragenter();
getter Document::ondragexit();
setter Document::ondragexit();
getter Document::ondragleave();
setter Document::ondragleave();
getter Document::ondragover();
setter Document::ondragover();
getter Document::ondragstart();
setter Document::ondragstart();
getter Document::ondrag();
setter Document::ondrag();
getter Document::ondrop();
setter Document::ondrop();
getter Document::ondurationchange();
setter Document::ondurationchange();
getter Document::onemptied();
setter Document::onemptied();
getter Document::onended();
setter Document::onended();
getter Document::onfocus();
setter Document::onfocus();
getter Document::oninput();
setter Document::oninput();
getter Document::oninvalid();
setter Document::oninvalid();
getter Document::onkeydown();
setter Document::onkeydown();
getter Document::onkeypress();
setter Document::onkeypress();
getter Document::onkeyup();
setter Document::onkeyup();
getter Document::onloadeddata();
setter Document::onloadeddata();
getter Document::onloadedmetadata();
setter Document::onloadedmetadata();
getter Document::onloadstart();
setter Document::onloadstart();
getter Document::onload();
setter Document::onload();
getter Document::onmousedown();
setter Document::onmousedown();
getter Document::onmouseenter();
setter Document::onmouseenter();
getter Document::onmouseleave();
setter Document::onmouseleave();
getter Document::onmousemove();
setter Document::onmousemove();
getter Document::onmouseout();
setter Document::onmouseout();
getter Document::onmouseover();
setter Document::onmouseover();
getter Document::onmouseup();
setter Document::onmouseup();
getter Document::onpause();
setter Document::onpause();
getter Document::onplaying();
setter Document::onplaying();
getter Document::onplay();
setter Document::onplay();
getter Document::onprogress();
setter Document::onprogress();
getter Document::onratechange();
setter Document::onratechange();
getter Document::onreadystatechange();
setter Document::onreadystatechange();
getter Document::onreset();
setter Document::onreset();
getter Document::onresize();
setter Document::onresize();
getter Document::onscroll();
setter Document::onscroll();
getter Document::onseeked();
setter Document::onseeked();
getter Document::onseeking();
setter Document::onseeking();
getter Document::onselect();
setter Document::onselect();
getter Document::onshow();
setter Document::onshow();
getter Document::onsort();
setter Document::onsort();
getter Document::onstalled();
setter Document::onstalled();
getter Document::onsubmit();
setter Document::onsubmit();
getter Document::onsuspend();
setter Document::onsuspend();
getter Document::ontimeupdate();
setter Document::ontimeupdate();
getter Document::ontoggle();
setter Document::ontoggle();
getter Document::onvolumechange();
setter Document::onvolumechange();
getter Document::onwaiting();
setter Document::onwaiting();
getter Document::onwheel();
setter Document::onwheel();
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/* document binding for browser using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

class Element {
	prologue %{
#include <utils/corestrings.h>
#include <dom/bindings/hubbub/parser.h>
%};
};

init Element(struct dom_element *element::node);

getter Element::firstElementChild()
%{
	dom_node *element;
	dom_exception exc;
	dom_node_type node_type;
	dom_node *next_node;

	exc = dom_node_get_first_child(((node_private_t*)priv)->node, &element);
	if (exc != DOM_NO_ERR) {
		return 0;
	}

	while (element != NULL) {
		exc = dom_node_get_node_type(element, &node_type);
		if ((exc == DOM_NO_ERR) && (node_type == DOM_ELEMENT_NODE)) {
			/* found it */
			break;
		}

		exc = dom_node_get_next_sibling(element, &next_node);
		dom_node_unref(element);
		if (exc == DOM_NO_ERR) {
			element = next_node;
		} else {
			element = NULL;
		}
	}
	if (dukky_push_node(ctx, (dom_node *)element) == false) {
		dom_node_unref(element);
		return 0;
	}
	dom_node_unref(element);
	return 1;
%}

getter Element::lastElementChild()
%{
	dom_node *element;
	dom_exception exc;
	dom_node_type node_type;
	dom_node *next_node;

	exc = dom_node_get_last_child(((node_private_t*)priv)->node, &element);
	if (exc != DOM_NO_ERR) {
		return 0;
	}

	while (element != NULL) {
		exc = dom_node_get_node_type(element, &node_type);
		if ((exc == DOM_NO_ERR) && (node_type == DOM_ELEMENT_NODE)) {
			/* found it */
			break;
		}

		exc = dom_node_get_previous_sibling(element, &next_node);
		dom_node_unref(element);
		if (exc == DOM_NO_ERR) {
			element = next_node;
		} else {
			element = NULL;
		}
	}
	if (dukky_push_node(ctx, (dom_node *)element) == false) {
		dom_node_unref(element);
		return 0;
	}
	dom_node_unref(element);
	return 1;
%}

getter Element::previousElementSibling()
%{
	dom_node *element;
	dom_exception exc;
	dom_node_type node_type;
	dom_node *sib_node;

	exc = dom_node_get_previous_sibling(((node_private_t *)priv)->node, &element);
	if (exc != DOM_NO_ERR) {
		return 0;
	}

	while (element != NULL) {
		exc = dom_node_get_node_type(element, &node_type);
		if ((exc == DOM_NO_ERR) && (node_type == DOM_ELEMENT_NODE)) {
			/* found it */
			break;
		}

		exc = dom_node_get_previous_sibling(element, &sib_node);
		dom_node_unref(element);
		if (exc == DOM_NO_ERR) {
			element = sib_node;
		} else {
			element = NULL;
		}
	}
	if (dukky_push_node(ctx, (dom_node *)element) == false) {
		dom_node_unref(element);
		return 0;
	}
	dom_node_unref(element);
	return 1;
%}

getter Element::nextElementSibling()
%{
	dom_node *element;
	dom_exception exc;
	dom_node_type node_type;
	dom_node *sib_node;

	exc = dom_node_get_next_sibling(((node_private_t *)priv)->node, &element);
	if (exc != DOM_NO_ERR) {
		return 0;
	}

	while (element != NULL) {
		exc = dom_node_get_node_type(element, &node_type);
		if ((exc == DOM_NO_ERR) && (node_type == DOM_ELEMENT_NODE)) {
			/* found it */
			break;
		}

		exc = dom_node_get_next_sibling(element, &sib_node);
		dom_node_unref(element);
		if (exc == DOM_NO_ERR) {
			element = sib_node;
		} else {
			element = NULL;
		}
	}
	if (dukky_push_node(ctx, (dom_node *)element) == false) {
		dom_node_unref(element);
		return 0;
	}
	dom_node_unref(element);
	return 1;
%}

getter Element::childElementCount()
%{
	dom_node *element;
	dom_exception exc;
	dom_node_type node_type;
	dom_node *next_node;
	duk_uint_t jsret = 0;

	exc = dom_node_get_first_child(((node_private_t *)priv)->node, &element);
	if (exc != DOM_NO_ERR) {
		return 0;
	}

	while (element != NULL) {
		exc = dom_node_get_node_type(element, &node_type);
		if ((exc == DOM_NO_ERR) && (node_type == DOM_ELEMENT_NODE)) {
			jsret += 1;
		}

		exc = dom_node_get_next_sibling(element, &next_node);
		dom_node_unref(element);
		if (exc == DOM_NO_ERR) {
			element = next_node;
		} else {
			element = NULL;
		}
	}
	NSLOG(netsurf, INFO, "I found %u of them", jsret);
	duk_push_uint(ctx, jsret);
	return 1;
%}

method Element::getElementsByTagName ()
%{
	dom_nodelist *nlist = NULL;
	dom_exception exc;
	dom_string *tagname;
	duk_size_t len;
	const char *str = duk_to_lstring(ctx, 0, &len);

	exc = dom_string_create((const uint8_t *)str, len, &tagname);

	if (exc != DOM_NO_ERR) return 0;

	exc = dom_element_get_elements_by_tag_name(priv->parent.node,
						   tagname, &nlist);
	dom_string_unref(tagname);
	if (exc != DOM_NO_ERR) return 0;

	dukky_push_generics(ctx, "makeListProxy");

	duk_push_pointer(ctx, nlist);
	dukky_create_object(ctx, PROTO_NAME(NODELIST), 1);
	dom_nodelist_unref(nlist);

	if (dukky_pcall(ctx, 1, false) != 0) {
		NSLOG(dukky, DEBUG, "Unable to construct nodelist?");
		return 0; /* coerced to undefined */
	}

	return 1;
%}

getter Element::id ()
%{
	dom_string *idstr = NULL;
	dom_exception exc;

	exc = dom_element_get_attribute(priv->parent.node,
					corestring_dom_id,
					&idstr);
	if (exc != DOM_NO_ERR) return 0;
	if (idstr == NULL) {
		duk_push_lstring(ctx, "", 0);
	} else {
		duk_push_lstring(ctx, dom_string_data(idstr),
				 dom_string_length(idstr));
		dom_string_unref(idstr);
	}
	return 1;
%}

setter Element::id ()
%{
	dom_string *idstr = NULL;
	dom_exception exc;
	duk_size_t slen;
	const char *s = duk_safe_to_lstring(ctx, 0, &slen);

	exc = dom_string_create((const uint8_t *)s, slen, &idstr);
	if (exc != DOM_NO_ERR) return 0;

	exc = dom_element_set_attribute(priv->parent.node,
					corestring_dom_id,
					idstr);
	dom_string_unref(idstr);
	if (exc != DOM_NO_ERR) return 0;
	return 0;
%}


method Element::removeAttribute()
%{
	dom_string *attr = NULL;
	dom_exception exc;
	duk_size_t slen;
	const char *s = duk_safe_to_lstring(ctx, 0, &slen);

	exc = dom_string_create((const uint8_t *)s, slen, &attr);
	if (exc != DOM_NO_ERR) return 0;

	exc = dom_element_remove_attribute(priv->parent.node, attr);
	dom_string_unref(attr);
	if (exc != DOM_NO_ERR) return 0;
	return 0;
%}

method Element::getAttribute()
%{
	dom_string *attr_name = NULL;
	dom_string *attr_value = NULL;
	dom_exception exc;
	duk_size_t slen;

	const char *s = duk_safe_to_lstring(ctx, 0, &slen);
	exc = dom_string_create((const uint8_t *)s, slen, &attr_name);
	duk_pop(ctx);
	if (exc != DOM_NO_ERR) {
		return 0;
	}

	exc = dom_element_get_attribute(priv->parent.node,
			attr_name, &attr_value);
	dom_string_unref(attr_name);
	if (exc != DOM_NO_ERR) {
		return 0;
	}

	if (attr_value == NULL) {
		duk_push_null(ctx);
	} else {
		duk_push_lstring(ctx, dom_string_data(attr_value),
				 dom_string_length(attr_value));
		dom_string_unref(attr_value);
	}
	return 1;
%}

method Element::setAttribute()
%{
	dom_exception exc;
	dom_string *attr_str, *value_str;
	duk_size_t attr_len, value_len;
	const char *attr = duk_safe_to_lstring(ctx, 0, &attr_len);
	const char *value = duk_safe_to_lstring(ctx, 1, &value_len);

	exc = dom_string_create((const uint8_t *)attr, attr_len, &attr_str);
	if (exc != DOM_NO_ERR) return 0;

	exc = dom_string_create((const uint8_t *)value, value_len, &value_str);
	if (exc != DOM_NO_ERR) {
		dom_string_unref(attr_str);
		return 0;
	}

	exc = dom_element_set_attribute(priv->parent.node,
			attr_str, value_str);
	dom_string_unref(attr_str);
	dom_string_unref(value_str);
	if (exc != DOM_NO_ERR) return 0;
	return 0;
%}

method Element::hasAttribute()
%{
	dom_string *attr_name = NULL;
	dom_exception exc;
	duk_size_t slen;
	bool res;

	const char *s = duk_safe_to_lstring(ctx, 0, &slen);
	exc = dom_string_create((const uint8_t *)s, slen, &attr_name);
	duk_pop(ctx);
	if (exc != DOM_NO_ERR) {
		return 0;
	}

	exc = dom_element_has_attribute(priv->parent.node,
			attr_name, &res);
	dom_string_unref(attr_name);
	if (exc != DOM_NO_ERR) {
		return 0;
	}

	duk_push_boolean(ctx, res);
	return 1;
%}

getter Element::className ()
%{
	dom_string *classstr = NULL;
	dom_exception exc;

	exc = dom_element_get_attribute(priv->parent.node,
					corestring_dom_class,
					&classstr);
	if (exc != DOM_NO_ERR) return 0;
	if (classstr == NULL) {
		duk_push_lstring(ctx, "", 0);
	} else {
		duk_push_lstring(ctx, dom_string_data(classstr),
				 dom_string_length(classstr));
		dom_string_unref(classstr);
	}
	return 1;
%}

setter Element::className ()
%{
	dom_string *classstr = NULL;
	dom_exception exc;
	duk_size_t slen;
	const char *s = duk_safe_to_lstring(ctx, 0, &slen);

	exc = dom_string_create((const uint8_t *)s, slen, &classstr);
	if (exc != DOM_NO_ERR) return 0;

	exc = dom_element_set_attribute(priv->parent.node,
					corestring_dom_class,
					classstr);
	dom_string_unref(classstr);
	if (exc != DOM_NO_ERR) return 0;
	return 0;
%}

getter Element::innerHTML()
%{
	duk_push_lstring(ctx, "", 0);
	return 1;
%}

setter Element::innerHTML()
%{
	duk_size_t size;
	const char *s = duk_safe_to_lstring(ctx, 0, &size);
	dom_hubbub_parser_params parse_params;
	dom_hubbub_error error;
	dom_hubbub_parser *parser = NULL;
	struct dom_document *doc = NULL;
	struct dom_document_fragment *fragment = NULL;
	dom_exception exc;
	struct dom_node *child = NULL, *html = NULL, *body = NULL;
	struct dom_nodelist *bodies = NULL;

	exc = dom_node_get_owner_document(priv->parent.node, &doc);
	if (exc != DOM_NO_ERR) goto out;

	parse_params.enc = "UTF-8";
	parse_params.fix_enc = true;
	parse_params.enable_script = false;
	parse_params.msg = NULL;
	parse_params.script = NULL;
	parse_params.ctx = NULL;
	parse_params.daf = NULL;

	error = dom_hubbub_fragment_parser_create(&parse_params,
						  doc,
						  &parser,
						  &fragment);
	if (error != DOM_HUBBUB_OK) {
		NSLOG(netsurf, ERROR, "Unable to create fragment parser!");
		goto out;
	}

	error = dom_hubbub_parser_parse_chunk(parser, (const uint8_t*)s, size);
	if (error != DOM_HUBBUB_OK) {
		NSLOG(netsurf, ERROR, "Unable to parse HTML chunk");
		goto out;
	}
	error = dom_hubbub_parser_completed(parser);
	if (error != DOM_HUBBUB_OK) {
		NSLOG(netsurf, ERROR, "Unable to complete parser");
		goto out;
	}

	/* Parse is finished, transfer contents of fragment into node */

	/* 1. empty this node */
	exc = dom_node_get_first_child(priv->parent.node, &child);
	if (exc != DOM_NO_ERR) goto out;
	while (child != NULL) {
		struct dom_node *cref;
		exc = dom_node_remove_child(priv->parent.node, child, &cref);
		if (exc != DOM_NO_ERR) goto out;
		dom_node_unref(child);
		child = NULL;
		dom_node_unref(cref);
		exc = dom_node_get_first_child(priv->parent.node, &child);
		if (exc != DOM_NO_ERR) goto out;
	}

	/* 2. the first child in the fragment will be an HTML element
	 * because that's how hubbub works, walk through that to the body
	 * element hubbub will have created, we want to migrate that element's
	 * children into ourself.
	 */
	exc = dom_node_get_first_child(fragment, &html);
	if (exc != DOM_NO_ERR) goto out;

	/* We can then ask that HTML element to give us its body */
	exc = dom_element_get_elements_by_tag_name(html, corestring_dom_BODY, &bodies);
	if (exc != DOM_NO_ERR) goto out;

	/* And now we can get the body which will be the zeroth body */
	exc = dom_nodelist_item(bodies, 0, &body);
	if (exc != DOM_NO_ERR) goto out;

	/* 3. Migrate the children */
	exc = dom_node_get_first_child(body, &child);
	if (exc != DOM_NO_ERR) goto out;
	while (child != NULL) {
		struct dom_node *cref;
		exc = dom_node_remove_child(body, child, &cref);
		if (exc != DOM_NO_ERR) goto out;
		dom_node_unref(cref);
		exc = dom_node_append_child(priv->parent.node, child, &cref);
		if (exc != DOM_NO_ERR) goto out;
		dom_node_unref(cref);
		dom_node_unref(child);
		child = NULL;
		exc = dom_node_get_first_child(body, &child);
		if (exc != DOM_NO_ERR) goto out;
	}
out:
	if (parser != NULL) {
		dom_hubbub_parser_destroy(parser);
	}
	if (doc != NULL) {
		dom_node_unref(doc);
	}
	if (fragment != NULL) {
		dom_node_unref(fragment);
	}
	if (child != NULL) {
		dom_node_unref(child);
	}
	if (html != NULL) {
		dom_node_unref(html);
	}
	if (bodies != NULL) {
		dom_nodelist_unref(bodies);
	}
	if (body != NULL) {
		dom_node_unref(body);
	}
	return 0;
%}

getter Element::attributes()
%{
	dom_exception exc;
	dom_namednodemap *nmap = NULL;
	duk_set_top(ctx, 0);
	duk_push_this(ctx);
	duk_get_prop_string(ctx, 0, MAGIC(attributes));
	if (duk_is_undefined(ctx, -1)) {
		duk_pop(ctx);
		exc = dom_node_get_attributes(priv->parent.node, &nmap);
		if (exc != DOM_NO_ERR) return 0;
		dukky_push_generics(ctx, "makeNodeMapProxy");
		duk_push_pointer(ctx, nmap);
		if (dukky_create_object(ctx, PROTO_NAME(NAMEDNODEMAP), 1) != DUK_EXEC_SUCCESS) {
			dom_namednodemap_unref(nmap);
			return 0;
		}
		dom_namednodemap_unref(nmap);
		if (dukky_pcall(ctx, 1, false) != 0) {
			NSLOG(dukky, DEBUG, "Unable to construct nodelist?");
			return 0; /* coerced to undefined */
		}
		duk_dup(ctx, -1);
		duk_put_prop_string(ctx, 0, MAGIC(attributes));
	}
	return 1;
%}
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/* Event binding for browser using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 * Copyright 2015 Daniel Silverstone <dsilvers@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

class Event {
      private dom_event *evt;
};

init Event (struct dom_event *evt)
%{
	priv->evt = evt;
	dom_event_ref(evt);
%}

fini Event ()
%{
	dom_event_unref(priv->evt);
%}

/* Note: many of these could be automatics once nsgenbind gets there. */

getter Event::type ()
%{
	dom_string *ret;
	dom_exception exc;

	exc = dom_event_get_type(priv->evt, &ret);
	if (exc != DOM_NO_ERR) return 0;
	if (ret == NULL) {
		duk_push_lstring(ctx, "", 0);
	} else {
		duk_push_lstring(ctx, dom_string_data(ret),
				dom_string_length(ret));
		dom_string_unref(ret);
	}

	return 1;
%}

getter Event::target ()
%{
	/** @todo Decide HTF this works wrt. Window as an event target */
	dom_node *et;
	dom_exception exc;

	exc = dom_event_get_target(priv->evt, &et);
	if (exc != DOM_NO_ERR) return 0;

	dukky_push_node(ctx, et);

	dom_node_unref(et);
	return 1;
%}

getter Event::currentTarget ()
%{
	/** @todo Decide HTF this works wrt. Window as an event target */
	dom_node *et;
	dom_exception exc;

	exc = dom_event_get_current_target(priv->evt, &et);
	if (exc != DOM_NO_ERR) return 0;

	dukky_push_node(ctx, et);

	dom_node_unref(et);
	return 1;
%}

getter Event::eventPhase ()
%{
	dom_exception exc;
	dom_event_flow_phase phase;

	exc = dom_event_get_event_phase(priv->evt, &phase);
	if (exc != DOM_NO_ERR) return 0;

	duk_push_uint(ctx, phase);
	return 1;
%}

method Event::stopPropagation ()
%{
	dom_exception exc;

	exc = dom_event_stop_propagation(priv->evt);
	if (exc != DOM_NO_ERR) return 0;

	return 0;
%}

method Event::stopImmediatePropagation ()
%{
	dom_exception exc;

	exc = dom_event_stop_immediate_propagation(priv->evt);
	if (exc != DOM_NO_ERR) return 0;

	return 0;
%}

getter Event::bubbles ()
%{
	dom_exception exc;
	bool ret;

	exc = dom_event_get_bubbles(priv->evt, &ret);
	if (exc != DOM_NO_ERR) return 0;

	duk_push_boolean(ctx, ret);
	return 1;
%}

getter Event::cancelable ()
%{
	dom_exception exc;
	bool ret;

	exc = dom_event_get_cancelable(priv->evt, &ret);
	if (exc != DOM_NO_ERR) return 0;

	duk_push_boolean(ctx, ret);
	return 1;
%}

method Event::preventDefault ()
%{
	dom_exception exc;

	exc = dom_event_prevent_default(priv->evt);
	if (exc != DOM_NO_ERR) return 0;

	return 0;
%}

getter Event::defaultPrevented ()
%{
	dom_exception exc;
	bool ret;

	exc = dom_event_is_default_prevented(priv->evt, &ret);
	if (exc != DOM_NO_ERR) return 0;

	duk_push_boolean(ctx, ret);
	return 1;
%}

getter Event::isTrusted ()
%{
	dom_exception exc;
	bool ret;

	exc = dom_event_get_is_trusted(priv->evt, &ret);
	if (exc != DOM_NO_ERR) return 0;

	duk_push_boolean(ctx, ret);
	return 1;
%}


method Event::initEvent ()
%{
	dom_exception exc;
	bool bubbles;
	bool cancellable;

	duk_size_t text_len;
	const char *text = duk_safe_to_lstring(ctx, 0, &text_len);
	dom_string *text_str;

	exc = dom_string_create((const uint8_t*)text, text_len, &text_str);
	if (exc != DOM_NO_ERR) return 0; /* coerced to undefined */

	bubbles = duk_get_boolean(ctx, 1);
	cancellable = duk_get_boolean(ctx, 2);

	exc = dom_event_init(priv->evt, text_str, bubbles, cancellable);
	dom_string_unref(text_str);
	if (exc != DOM_NO_ERR) {
		return 0;
	}

	return 0;
%}
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/* Event Target binding for browser using duktape and libdom
 *
 * Copyright 2016 Daniel Silverstone <dsilvers@digital-scurf.org>
 *
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 *
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class EventTarget {
	private bool is_node;
	private bool capture_registered;
	private bool bubbling_registered;
};

prologue EventTarget()
%{

static event_listener_flags event_listener_pop_options(duk_context *ctx)
{
	event_listener_flags ret = ELF_NONE;
	/* ... options */
	duk_get_prop_string(ctx, -1, "capture");
	if (duk_to_boolean(ctx, -1))
		ret |= ELF_CAPTURE;
	duk_pop(ctx);
	duk_get_prop_string(ctx, -1, "passive");
	if (duk_to_boolean(ctx, -1))
		ret |= ELF_PASSIVE;
	duk_pop(ctx);
	duk_get_prop_string(ctx, -1, "once");
	if (duk_to_boolean(ctx, -1))
		ret |= ELF_ONCE;
	duk_pop_2(ctx);
	/* ... */
	return ret;
}

static void event_target_register_listener(duk_context *ctx,
					   event_listener_flags flags)
{
	/* ... listeners callback */
	/* If the given callback with the given flags is already present,
	 * we do not re-add it, otherwise we need to add to listeners
	 * a tuple of the callback and flags
	 */
	duk_uarridx_t idx = 0;
	while (duk_get_prop_index(ctx, -1, idx)) {
		/* ... listeners callback candidate */
		duk_get_prop_index(ctx, -1, 0);
		duk_get_prop_index(ctx, -2, 1);
		/* ... listeners callback candidate candidatecallback candidateflags */
		if (duk_strict_equals(ctx, -1, -3) &&
		    duk_get_int(ctx, -1) == (duk_int_t)flags) {
			/* already present, nothing to do */
			duk_pop_n(ctx, 5);
			/* ... */
			return;
		}
		/* ... listeners callback candidate candidatecallback candidateflags */
		duk_pop_3(ctx);
		/* ... listeners callback */
		idx++;
	}
	/* ... listeners callback undefined */
	duk_pop(ctx);
	/* ... listeners callback */
	duk_push_array(ctx);
	/* ... listeners callback newcandidate */
	duk_insert(ctx, -2);
	/* ... listeners newcandidate callback */
	duk_put_prop_index(ctx, -2, 0);
	/* ... listeners newcandidate */
	duk_push_int(ctx, (duk_int_t)flags);
	/* ... listeners newcandidate flags */
	duk_put_prop_index(ctx, -2, 1);
	/* ... listeners newcandidate */
	duk_put_prop_index(ctx, -2, idx);
	/* ... listeners */
	duk_pop(ctx);
	/* ... */
}

static void event_target_unregister_listener(duk_context *ctx,
					     event_listener_flags flags)
{
	/* ... listeners callback */
	/* If the given callback with the given flags is present,
	 * we remove it and shuffle the rest up.
	 */
	duk_uarridx_t idx = 0;
	while (duk_get_prop_index(ctx, -1, idx)) {
		/* ... listeners callback candidate */
		duk_get_prop_index(ctx, -1, 0);
		duk_get_prop_index(ctx, -2, 1);
		/* ... listeners callback candidate candidatecallback candidateflags */
		if (duk_strict_equals(ctx, -1, -3) &&
		    duk_get_int(ctx, -1) == (duk_int_t)flags) {
			/* present */
			duk_pop(ctx);
			/* ... listeners callback candidate candidatecallback */
			duk_put_prop_index(ctx, -2, 2);
			/* ... listeners callback candidate */
			duk_pop(ctx);
			/* ... listeners callback */
			duk_push_int(ctx, idx);
			/* ... listeners callback found_at */
			break;
		}
		/* ... listeners callback candidate candidatecallback candidateflags */
		duk_pop_3(ctx);
		/* ... listeners callback */
		idx++;
	}
	/* ... listeners callback undefined/found_at */
	if (duk_is_undefined(ctx, -1)) {
		/* not found, clean up and come out */
		duk_pop_3(ctx);
		return;
	}
	idx = duk_to_int(ctx, -1);
	duk_pop_2(ctx);
	/* ... listeners */
	dukky_shuffle_array(ctx, idx);
	/* ... listeners */
	duk_pop(ctx);
	/* ... */
}


%}

init EventTarget()
%{
	priv->is_node = false;
	priv->capture_registered = false;
	priv->bubbling_registered = false;
%}

method EventTarget::addEventListener()
%{
	dom_exception exc;
	event_listener_flags flags = ELF_NONE;
	/* Incoming stack is: type callback [options] */
	if (duk_get_top(ctx) < 2) return 0; /* Bad arguments */
	if (duk_get_top(ctx) > 3) return 0; /* Bad arguments */
	if (duk_get_top(ctx) == 2) {
		duk_push_object(ctx);
		/* type callback options */
	}
	if (duk_get_type(ctx, -1) != DUK_TYPE_OBJECT) {
		/* legacy support, if not object, it's the capture value */
		duk_push_object(ctx);
		/* ... capture options */
		duk_insert(ctx, -2);
		/* ... options capture */
		duk_put_prop_string(ctx, -2, "capture");
		/* ... options */
	}
	/* type callback options */
	flags = event_listener_pop_options(ctx);
	/* type callback */
	duk_dup(ctx, -2);
	/* type callback type */
	duk_push_this(ctx);
	/* type callback type this(=EventTarget) */
	if (dukky_event_target_push_listeners(ctx, false) && priv->is_node) {
		/* Take a moment to register a JS callback */
		duk_size_t ev_ty_l;
		const char *ev_ty = duk_to_lstring(ctx, -3, &ev_ty_l);
		dom_string *ev_ty_s;
		exc = dom_string_create((const uint8_t*)ev_ty, ev_ty_l,
					&ev_ty_s);
		if (exc != DOM_NO_ERR) {
			NSLOG(netsurf, INFO,
			      "Oh dear, failed to create dom_string in addEventListener()");
			return 0;
		}
		dukky_register_event_listener_for(
			ctx, (dom_element *)((node_private_t *)priv)->node,
			ev_ty_s,
			!!(flags & ELF_CAPTURE));
		dom_string_unref(ev_ty_s);
	}
	/* type callback typelisteners */
	duk_insert(ctx, -2);
	/* type typelisteners callback */
	event_target_register_listener(ctx, flags);
	/* type */
	return 0;
%}

method EventTarget::removeEventListener()
%{
	event_listener_flags flags = ELF_NONE;
	/* Incoming stack is: type callback [options] */
	if (duk_get_top(ctx) < 2) return 0; /* Bad arguments */
	if (duk_get_top(ctx) > 3) return 0; /* Bad arguments */
	if (duk_get_top(ctx) == 2) {
		duk_push_object(ctx);
		/* type callback options */
	}
	if (duk_get_type(ctx, -1) != DUK_TYPE_OBJECT) {
		/* legacy support, if not object, it's the capture value */
		duk_push_object(ctx);
		/* ... capture options */
		duk_insert(ctx, -2);
		/* ... options capture */
		duk_put_prop_string(ctx, -2, "capture");
		/* ... options */
	}
	/* type callback options */
	flags = event_listener_pop_options(ctx);
	/* type callback */
	duk_dup(ctx, -2);
	/* type callback type */
	duk_push_this(ctx);
	/* type callback type this(=EventTarget) */
	if (dukky_event_target_push_listeners(ctx, true)) {
		/* nothing to do because the listener wasn't there at all */
		duk_pop_3(ctx);
		return 0;
	}
	/* type callback typelisteners */
	duk_insert(ctx, -2);
	/* type typelisteners callback */
	event_target_unregister_listener(ctx, flags);
	/* type */
	return 0;
%}



method EventTarget::dispatchEvent()
%{
	dom_exception exc;
	if (!dukky_instanceof(ctx, 0, PROTO_NAME(EVENT))) return 0;

	duk_get_prop_string(ctx, 0, PRIVATE_MAGIC);
	event_private_t *evpriv = duk_get_pointer(ctx, -1);
	duk_pop(ctx);

	dom_event *evt = evpriv->evt;

	/* Dispatch event logic, see:
	 * https://dom.spec.whatwg.org/#dom-eventtarget-dispatchevent
	 */
	bool in_dispatch;
	if (dom_event_in_dispatch(evt, &in_dispatch) != DOM_NO_ERR) return 0;
	if (in_dispatch) {
		/** \todo Raise InvalidStateException */
		return 0;
	}

	bool is_initialised;
	if (dom_event_is_initialised(evt, &is_initialised) != DOM_NO_ERR) return 0;
	if (is_initialised == false) {
		/** \todo Raise InvalidStateException */
		return 0;
	}

	if (dom_event_set_is_trusted(evt, false) != DOM_NO_ERR) return 0;

	/** \todo work out how to dispatch against non-node things */
	if (priv->is_node == false) return 0;

	bool success;
	/* Event prepared, dispatch against ourselves */
	exc = dom_event_target_dispatch_event(
		((node_private_t *)priv)->node,
		evt,
		&success);
	if (exc != DOM_NO_ERR) return 0; /**< \todo raise correct exception */

	duk_push_boolean(ctx, success);
	return 1;
%}







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLAnchorElement.bnd

/* HTML anchor element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLAnchorElement(struct dom_html_element *html_anchor_element::html_element);

getter HTMLAnchorElement::charset();
setter HTMLAnchorElement::charset();

getter HTMLAnchorElement::coords();
setter HTMLAnchorElement::coords();

getter HTMLAnchorElement::hreflang();
setter HTMLAnchorElement::hreflang();

getter HTMLAnchorElement::name();
setter HTMLAnchorElement::name();

getter HTMLAnchorElement::rel();
setter HTMLAnchorElement::rel();

getter HTMLAnchorElement::rev();
setter HTMLAnchorElement::rev();

getter HTMLAnchorElement::shape();
setter HTMLAnchorElement::shape();

getter HTMLAnchorElement::target();
setter HTMLAnchorElement::target();











netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLAppletElement.bnd

/* HTML applet element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLAppletElement(struct dom_html_element *html_applet_element::html_element);

getter HTMLAppletElement::align();
setter HTMLAppletElement::align();
getter HTMLAppletElement::alt();
setter HTMLAppletElement::alt();
getter HTMLAppletElement::archive();
setter HTMLAppletElement::archive();
getter HTMLAppletElement::codeBase();
setter HTMLAppletElement::codeBase();
getter HTMLAppletElement::code();
setter HTMLAppletElement::code();
getter HTMLAppletElement::height();
setter HTMLAppletElement::height();
getter HTMLAppletElement::name();
setter HTMLAppletElement::name();
getter HTMLAppletElement::object();
setter HTMLAppletElement::object();
getter HTMLAppletElement::width();
setter HTMLAppletElement::width();







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLAreaElement.bnd

/* HTML area element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLAreaElement(struct dom_html_element *html_area_element::html_element);

getter HTMLAreaElement::alt();
setter HTMLAreaElement::alt();

getter HTMLAreaElement::coords();
setter HTMLAreaElement::coords();

getter HTMLAreaElement::noHref();
setter HTMLAreaElement::noHref();

getter HTMLAreaElement::shape();
setter HTMLAreaElement::shape();

getter HTMLAreaElement::target();
setter HTMLAreaElement::target();







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLBRElement.bnd

/* HTML br element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLBRElement(struct dom_html_element *html_br_element::html_element);

getter HTMLBRElement::clear();
setter HTMLBRElement::clear();







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLBaseElement.bnd

/* HTML base element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLBaseElement(struct dom_html_element *html_base_element::html_element);

getter HTMLBaseElement::href();
setter HTMLBaseElement::href();

getter HTMLBaseElement::target();
setter HTMLBaseElement::target();







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLBodyElement.bnd

/* HTML body element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

prologue HTMLBodyElement()
%{
#include "utils/corestrings.h"

#define HANDLER_MAGIC MAGIC(HANDLER_MAP)
%}

init HTMLBodyElement(struct dom_html_element *html_body_element::html_element);

getter HTMLBodyElement::aLink();
setter HTMLBodyElement::aLink();
getter HTMLBodyElement::background();
setter HTMLBodyElement::background();
getter HTMLBodyElement::bgColor();
setter HTMLBodyElement::bgColor();
getter HTMLBodyElement::link();
setter HTMLBodyElement::link();
getter HTMLBodyElement::text();
setter HTMLBodyElement::text();
getter HTMLBodyElement::vLink();
setter HTMLBodyElement::vLink();
getter HTMLBodyElement::onafterprint();
setter HTMLBodyElement::onafterprint();
getter HTMLBodyElement::onbeforeprint();
setter HTMLBodyElement::onbeforeprint();
getter HTMLBodyElement::onbeforeunload();
setter HTMLBodyElement::onbeforeunload();
getter HTMLBodyElement::onhashchange();
setter HTMLBodyElement::onhashchange();
getter HTMLBodyElement::onlanguagechange();
setter HTMLBodyElement::onlanguagechange();
getter HTMLBodyElement::onmessage();
setter HTMLBodyElement::onmessage();
getter HTMLBodyElement::onoffline();
setter HTMLBodyElement::onoffline();
getter HTMLBodyElement::ononline();
setter HTMLBodyElement::ononline();
getter HTMLBodyElement::onpagehide();
setter HTMLBodyElement::onpagehide();
getter HTMLBodyElement::onpageshow();
setter HTMLBodyElement::onpageshow();
getter HTMLBodyElement::onpopstate();
setter HTMLBodyElement::onpopstate();
getter HTMLBodyElement::onstorage();
setter HTMLBodyElement::onstorage();
getter HTMLBodyElement::onunload();
setter HTMLBodyElement::onunload();







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLButtonElement.bnd

/* HTML button element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLButtonElement(struct dom_html_element *html_button_element::html_element);

getter HTMLButtonElement::disabled();
setter HTMLButtonElement::disabled();
getter HTMLButtonElement::name();
setter HTMLButtonElement::name();
getter HTMLButtonElement::value();
setter HTMLButtonElement::value();







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLCanvasElement.bnd

/* HTML canvas element binding using duktape and libdom
 *
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 * Copyright 2020 Daniel Silverstone <dsilvers@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLCanvasElement(struct dom_html_element *html_canvas_element::html_element);

getter HTMLCanvasElement::width();
setter HTMLCanvasElement::width();

getter HTMLCanvasElement::height();
setter HTMLCanvasElement::height();

method HTMLCanvasElement::getContext()
%{
	/* modetype[, {options}] */
	const char *modetype = duk_to_string(ctx, 0);
	if (strcmp(modetype, "2d") != 0) {
		duk_push_null(ctx);
		return 1;
	}

	duk_push_this(ctx);
	duk_get_prop_string(ctx, -1, MAGIC(Context2D));
	if (duk_is_undefined(ctx, -1)) {
		duk_pop(ctx);

		duk_push_pointer(ctx, ((node_private_t*)priv)->node);
		if (dukky_create_object(ctx,
					PROTO_NAME(CANVASRENDERINGCONTEXT2D),
					1) != DUK_EXEC_SUCCESS) {
			return duk_error(ctx,
				  DUK_ERR_ERROR,
				  "Unable to create CanvasRenderingContext2D");
		}
		duk_dup(ctx, -1);
		duk_put_prop_string(ctx, -3, MAGIC(Context2D));
	}
	return 1;
%}








netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLCollection.bnd

/* HTMLCollection binding for browser using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

class HTMLCollection {
	private struct dom_html_collection *coll;
};

init HTMLCollection(struct dom_html_collection *coll)
%{
	priv->coll = coll;
	dom_html_collection_ref(coll);
%}

fini HTMLCollection()
%{
	dom_html_collection_unref(priv->coll);
%}







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLDivElement.bnd

/* HTML div element binding using duktape and libdom
 *
 * Copyright 2015 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLDivElement(struct dom_html_element *html_div_element::html_element);

getter HTMLDivElement::align();
setter HTMLDivElement::align();







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLElement.bnd

/* HTML element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

prologue HTMLElement()
%{
#include <utils/corestrings.h>
#define HANDLER_MAGIC MAGIC(HANDLER_MAP)
%}

init HTMLElement(struct dom_html_element *html_element::element);

getter HTMLElement::dir();
setter HTMLElement::dir();

getter HTMLElement::lang();
setter HTMLElement::lang();

getter HTMLElement::title();
setter HTMLElement::title();

getter HTMLElement::onchange();
setter HTMLElement::onchange();

setter HTMLElement::onclick();
getter HTMLElement::onclick();

getter HTMLElement::onabort();
setter HTMLElement::onabort();
getter HTMLElement::onautocompleteerror();
setter HTMLElement::onautocompleteerror();
getter HTMLElement::onautocomplete();
setter HTMLElement::onautocomplete();
getter HTMLElement::onblur();
setter HTMLElement::onblur();
getter HTMLElement::oncancel();
setter HTMLElement::oncancel();
getter HTMLElement::oncanplaythrough();
setter HTMLElement::oncanplaythrough();
getter HTMLElement::oncanplay();
setter HTMLElement::oncanplay();
getter HTMLElement::onclose();
setter HTMLElement::onclose();
getter HTMLElement::oncontextmenu();
setter HTMLElement::oncontextmenu();
getter HTMLElement::oncuechange();
setter HTMLElement::oncuechange();
getter HTMLElement::ondblclick();
setter HTMLElement::ondblclick();
getter HTMLElement::ondragend();
setter HTMLElement::ondragend();
getter HTMLElement::ondragenter();
setter HTMLElement::ondragenter();
getter HTMLElement::ondragexit();
setter HTMLElement::ondragexit();
getter HTMLElement::ondragleave();
setter HTMLElement::ondragleave();
getter HTMLElement::ondragover();
setter HTMLElement::ondragover();
getter HTMLElement::ondragstart();
setter HTMLElement::ondragstart();
getter HTMLElement::ondrag();
setter HTMLElement::ondrag();
getter HTMLElement::ondrop();
setter HTMLElement::ondrop();
getter HTMLElement::ondurationchange();
setter HTMLElement::ondurationchange();
getter HTMLElement::onemptied();
setter HTMLElement::onemptied();
getter HTMLElement::onended();
setter HTMLElement::onended();
getter HTMLElement::onfocus();
setter HTMLElement::onfocus();
getter HTMLElement::oninput();
setter HTMLElement::oninput();
getter HTMLElement::oninvalid();
setter HTMLElement::oninvalid();
getter HTMLElement::onkeydown();
setter HTMLElement::onkeydown();
getter HTMLElement::onkeypress();
setter HTMLElement::onkeypress();
getter HTMLElement::onkeyup();
setter HTMLElement::onkeyup();
getter HTMLElement::onloadeddata();
setter HTMLElement::onloadeddata();
getter HTMLElement::onloadedmetadata();
setter HTMLElement::onloadedmetadata();
getter HTMLElement::onloadstart();
setter HTMLElement::onloadstart();
getter HTMLElement::onload();
setter HTMLElement::onload();
getter HTMLElement::onmousedown();
setter HTMLElement::onmousedown();
getter HTMLElement::onmouseenter();
setter HTMLElement::onmouseenter();
getter HTMLElement::onmouseleave();
setter HTMLElement::onmouseleave();
getter HTMLElement::onmousemove();
setter HTMLElement::onmousemove();
getter HTMLElement::onmouseout();
setter HTMLElement::onmouseout();
getter HTMLElement::onmouseover();
setter HTMLElement::onmouseover();
getter HTMLElement::onmouseup();
setter HTMLElement::onmouseup();
getter HTMLElement::onpause();
setter HTMLElement::onpause();
getter HTMLElement::onplaying();
setter HTMLElement::onplaying();
getter HTMLElement::onplay();
setter HTMLElement::onplay();
getter HTMLElement::onprogress();
setter HTMLElement::onprogress();
getter HTMLElement::onratechange();
setter HTMLElement::onratechange();
getter HTMLElement::onreset();
setter HTMLElement::onreset();
getter HTMLElement::onresize();
setter HTMLElement::onresize();
getter HTMLElement::onscroll();
setter HTMLElement::onscroll();
getter HTMLElement::onseeked();
setter HTMLElement::onseeked();
getter HTMLElement::onseeking();
setter HTMLElement::onseeking();
getter HTMLElement::onselect();
setter HTMLElement::onselect();
getter HTMLElement::onshow();
setter HTMLElement::onshow();
getter HTMLElement::onsort();
setter HTMLElement::onsort();
getter HTMLElement::onstalled();
setter HTMLElement::onstalled();
getter HTMLElement::onsubmit();
setter HTMLElement::onsubmit();
getter HTMLElement::onsuspend();
setter HTMLElement::onsuspend();
getter HTMLElement::ontimeupdate();
setter HTMLElement::ontimeupdate();
getter HTMLElement::ontoggle();
setter HTMLElement::ontoggle();
getter HTMLElement::onvolumechange();
setter HTMLElement::onvolumechange();
getter HTMLElement::onwaiting();
setter HTMLElement::onwaiting();
getter HTMLElement::onwheel();
setter HTMLElement::onwheel();

getter HTMLElement::style()
%{
	/* Minimal implementation to avoid infinite-loop in Modernizr (c.f. #2413) */
	if (dukky_create_object(ctx, PROTO_NAME(CSSSTYLEDECLARATION), 0) != DUK_EXEC_SUCCESS) {
		return 0;
	}
	return 1;
%}







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLFontElement.bnd

/* HTML font element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLFontElement(struct dom_html_element *html_font_element::html_element);

getter HTMLFontElement::color();
setter HTMLFontElement::color();

getter HTMLFontElement::face();
setter HTMLFontElement::face();

getter HTMLFontElement::size();
setter HTMLFontElement::size();







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLFormElement.bnd

/* HTML form element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLFormElement(struct dom_html_element *html_form_element::html_element);

getter HTMLFormElement::acceptCharset();
setter HTMLFormElement::acceptCharset();

getter HTMLFormElement::action();
setter HTMLFormElement::action();

getter HTMLFormElement::enctype();
setter HTMLFormElement::enctype();

getter HTMLFormElement::method();
setter HTMLFormElement::method();

getter HTMLFormElement::target();
setter HTMLFormElement::target();







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLFrameElement.bnd

/* HTML frame element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLFrameElement(struct dom_html_element *html_frame_element::html_element);

getter HTMLFrameElement::frameBorder();
setter HTMLFrameElement::frameBorder();

getter HTMLFrameElement::longDesc();
setter HTMLFrameElement::longDesc();

getter HTMLFrameElement::marginHeight();
setter HTMLFrameElement::marginHeight();

getter HTMLFrameElement::marginWidth();
setter HTMLFrameElement::marginWidth();

getter HTMLFrameElement::name();
setter HTMLFrameElement::name();

getter HTMLFrameElement::noResize();
setter HTMLFrameElement::noResize();

getter HTMLFrameElement::scrolling();
setter HTMLFrameElement::scrolling();

getter HTMLFrameElement::src();
setter HTMLFrameElement::src();







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLFrameSetElement.bnd

/* HTML frame set element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

prologue HTMLFrameSetElement()
%{
#include "utils/corestrings.h"

#define HANDLER_MAGIC MAGIC(HANDLER_MAP)
%}

init HTMLFrameSetElement(struct dom_html_element *html_frame_set_element::html_element);

getter HTMLFrameSetElement::cols();
setter HTMLFrameSetElement::cols();

getter HTMLFrameSetElement::rows();
setter HTMLFrameSetElement::rows();

getter HTMLFrameSetElement::onafterprint();
setter HTMLFrameSetElement::onafterprint();
getter HTMLFrameSetElement::onbeforeprint();
setter HTMLFrameSetElement::onbeforeprint();
getter HTMLFrameSetElement::onbeforeunload();
setter HTMLFrameSetElement::onbeforeunload();
getter HTMLFrameSetElement::onhashchange();
setter HTMLFrameSetElement::onhashchange();
getter HTMLFrameSetElement::onlanguagechange();
setter HTMLFrameSetElement::onlanguagechange();
getter HTMLFrameSetElement::onmessage();
setter HTMLFrameSetElement::onmessage();
getter HTMLFrameSetElement::onoffline();
setter HTMLFrameSetElement::onoffline();
getter HTMLFrameSetElement::ononline();
setter HTMLFrameSetElement::ononline();
getter HTMLFrameSetElement::onpagehide();
setter HTMLFrameSetElement::onpagehide();
getter HTMLFrameSetElement::onpageshow();
setter HTMLFrameSetElement::onpageshow();
getter HTMLFrameSetElement::onpopstate();
setter HTMLFrameSetElement::onpopstate();
getter HTMLFrameSetElement::onstorage();
setter HTMLFrameSetElement::onstorage();
getter HTMLFrameSetElement::onunload();
setter HTMLFrameSetElement::onunload();







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLHRElement.bnd

/* HTML hr element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLHRElement(struct dom_html_element *html_hr_element::html_element);

getter HTMLHRElement::noShade();
setter HTMLHRElement::noShade();

getter HTMLHRElement::align();
setter HTMLHRElement::align();

getter HTMLHRElement::size();
setter HTMLHRElement::size();

getter HTMLHRElement::width();
setter HTMLHRElement::width();








netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLHTMLElement.bnd

/* HTML html element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLHtmlElement(struct dom_html_element *html_html_element::html_element);

getter HTMLHtmlElement::version();
setter HTMLHtmlElement::version();







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLHeadingElement.bnd

/* HTML heading element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLHeadingElement(struct dom_html_element *html_heading_element::html_element);

getter HTMLHeadingElement::align();
setter HTMLHeadingElement::align();







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLIFrameElement.bnd

/* HTML I frame element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLIFrameElement(struct dom_html_element *html_iframe_element::html_element);

getter HTMLIFrameElement::align();
setter HTMLIFrameElement::align();

getter HTMLIFrameElement::frameBorder();
setter HTMLIFrameElement::frameBorder();

getter HTMLIFrameElement::height();
setter HTMLIFrameElement::height();

getter HTMLIFrameElement::longDesc();
setter HTMLIFrameElement::longDesc();

getter HTMLIFrameElement::marginHeight();
setter HTMLIFrameElement::marginHeight();

getter HTMLIFrameElement::marginWidth();
setter HTMLIFrameElement::marginWidth();

getter HTMLIFrameElement::name();
setter HTMLIFrameElement::name();

getter HTMLIFrameElement::scrolling();
setter HTMLIFrameElement::scrolling();

getter HTMLIFrameElement::src();
setter HTMLIFrameElement::src();

getter HTMLIFrameElement::width();
setter HTMLIFrameElement::width();







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLImageElement.bnd

/* HTML image element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLImageElement(struct dom_html_element *html_image_element::html_element);

getter HTMLImageElement::align();
setter HTMLImageElement::align();

getter HTMLImageElement::alt();
setter HTMLImageElement::alt();

getter HTMLImageElement::border();
setter HTMLImageElement::border();

getter HTMLImageElement::isMap();
setter HTMLImageElement::isMap();

getter HTMLImageElement::longDesc();
setter HTMLImageElement::longDesc();

getter HTMLImageElement::name();
setter HTMLImageElement::name();

getter HTMLImageElement::src();
setter HTMLImageElement::src();

getter HTMLImageElement::useMap();
setter HTMLImageElement::useMap();

getter HTMLImageElement::height();
setter HTMLImageElement::height();

getter HTMLImageElement::hspace();
setter HTMLImageElement::hspace();

getter HTMLImageElement::vspace();
setter HTMLImageElement::vspace();

getter HTMLImageElement::width();
setter HTMLImageElement::width();







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLInputElement.bnd

/* HTML input element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLInputElement(struct dom_html_element *html_input_element::html_element);

getter HTMLInputElement::accept();
setter HTMLInputElement::accept();

getter HTMLInputElement::align();
setter HTMLInputElement::align();

getter HTMLInputElement::alt();
setter HTMLInputElement::alt();

getter HTMLInputElement::checked();
setter HTMLInputElement::checked();

getter HTMLInputElement::defaultChecked();
setter HTMLInputElement::defaultChecked();

getter HTMLInputElement::defaultValue();
setter HTMLInputElement::defaultValue();

getter HTMLInputElement::disabled();
setter HTMLInputElement::disabled();

getter HTMLInputElement::name();
setter HTMLInputElement::name();

getter HTMLInputElement::readOnly();
setter HTMLInputElement::readOnly();

getter HTMLInputElement::src();
setter HTMLInputElement::src();

getter HTMLInputElement::useMap();
setter HTMLInputElement::useMap();

getter HTMLInputElement::valueAsNumber();
setter HTMLInputElement::valueAsNumber();

getter HTMLInputElement::valueHigh();
setter HTMLInputElement::valueHigh();

getter HTMLInputElement::valueLow();
setter HTMLInputElement::valueLow();

getter HTMLInputElement::value();
setter HTMLInputElement::value();

getter HTMLInputElement::maxLength();
setter HTMLInputElement::maxLength();

getter HTMLInputElement::size();
setter HTMLInputElement::size();

getter HTMLInputElement::type();







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLLIElement.bnd

/* HTML li element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLLIElement(struct dom_html_element *html_li_element::html_element);

getter HTMLLIElement::type();
setter HTMLLIElement::type();

getter HTMLLIElement::value();
setter HTMLLIElement::value();







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLLabelElement.bnd

/* HTML label element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLLabelElement(struct dom_html_element *html_label_element::html_element);

getter HTMLLabelElement::htmlFor();
setter HTMLLabelElement::htmlFor();







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLLegendElement.bnd

/* HTML legend element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLLegendElement(struct dom_html_element *html_legend_element::html_element);

getter HTMLLegendElement::align();
setter HTMLLegendElement::align();







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLLinkElement.bnd

/* HTML link element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLLinkElement(struct dom_html_element *html_link_element::html_element);

getter HTMLLinkElement::charset();
setter HTMLLinkElement::charset();

getter HTMLLinkElement::hreflang();
setter HTMLLinkElement::hreflang();

getter HTMLLinkElement::href();
setter HTMLLinkElement::href();

getter HTMLLinkElement::media();
setter HTMLLinkElement::media();

getter HTMLLinkElement::rel();
setter HTMLLinkElement::rel();

getter HTMLLinkElement::rev();
setter HTMLLinkElement::rev();

getter HTMLLinkElement::target();
setter HTMLLinkElement::target();

getter HTMLLinkElement::type();
setter HTMLLinkElement::type();







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLMapElement.bnd

/* HTML map element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLMapElement(struct dom_html_element *html_map_element::html_element);

getter HTMLMapElement::name();
setter HTMLMapElement::name();







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLMarqueeElement.bnd

/* HTML marquee element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLMarqueeElement(struct dom_html_element *html_marquee_element::html_element);







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLMenuElement.bnd

/* HTML menu element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLMenuElement(struct dom_html_element *html_menu_element::html_element);

getter HTMLMenuElement::compact();
setter HTMLMenuElement::compact();







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLMetaElement.bnd

/* HTML meta element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLMetaElement(struct dom_html_element *html_meta_element::html_element);

getter HTMLMetaElement::content();
setter HTMLMetaElement::content();

getter HTMLMetaElement::httpEquiv();
setter HTMLMetaElement::httpEquiv();

getter HTMLMetaElement::name();
setter HTMLMetaElement::name();

getter HTMLMetaElement::scheme();
setter HTMLMetaElement::scheme();







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLOListElement.bnd

/* HTML ol element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLOListElement(struct dom_html_element *html_o_list_element::html_element);

getter HTMLOListElement::compact();
setter HTMLOListElement::compact();
getter HTMLOListElement::start();
setter HTMLOListElement::start();
getter HTMLOListElement::type();
setter HTMLOListElement::type();







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLObjectElement.bnd

/* HTML object element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLObjectElement(struct dom_html_element *html_object_element::html_element);

getter HTMLObjectElement::align();
setter HTMLObjectElement::align();

getter HTMLObjectElement::archive();
setter HTMLObjectElement::archive();

getter HTMLObjectElement::border();
setter HTMLObjectElement::border();

getter HTMLObjectElement::codeBase();
setter HTMLObjectElement::codeBase();

getter HTMLObjectElement::code();
setter HTMLObjectElement::code();

getter HTMLObjectElement::codeType();
setter HTMLObjectElement::codeType();

getter HTMLObjectElement::data();
setter HTMLObjectElement::data();

getter HTMLObjectElement::declare();
setter HTMLObjectElement::declare();

getter HTMLObjectElement::height();
setter HTMLObjectElement::height();

getter HTMLObjectElement::name();
setter HTMLObjectElement::name();

getter HTMLObjectElement::standby();
setter HTMLObjectElement::standby();

getter HTMLObjectElement::type();
setter HTMLObjectElement::type();

getter HTMLObjectElement::useMap();
setter HTMLObjectElement::useMap();

getter HTMLObjectElement::width();
setter HTMLObjectElement::width();








netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLOptionElement.bnd

/* HTML option element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLOptionElement(struct dom_html_element *html_option_element::html_element);

getter HTMLOptionElement::defaultSelected();
setter HTMLOptionElement::defaultSelected();

getter HTMLOptionElement::disabled();
setter HTMLOptionElement::disabled();

getter HTMLOptionElement::label();
setter HTMLOptionElement::label();

getter HTMLOptionElement::selected();
setter HTMLOptionElement::selected();

getter HTMLOptionElement::text();

getter HTMLOptionElement::value();
setter HTMLOptionElement::value();







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLParagraphElement.bnd

/* HTML paragraph element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLParagraphElement(struct dom_html_element *html_paragraph_element::html_element);

getter HTMLParagraphElement::align();
setter HTMLParagraphElement::align();







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLParamElement.bnd

/* HTML param element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLParamElement(struct dom_html_element *html_param_element::html_element);

getter HTMLParamElement::name();
setter HTMLParamElement::name();

getter HTMLParamElement::type();
setter HTMLParamElement::type();

getter HTMLParamElement::value();
setter HTMLParamElement::value();

getter HTMLParamElement::valueType();
setter HTMLParamElement::valueType();







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLPreElement.bnd

/* HTML li element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLPreElement(struct dom_html_element *html_pre_element::html_element);

getter HTMLPreElement::width();
setter HTMLPreElement::width();








netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLQuoteElement.bnd

/* HTML quote element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLQuoteElement(struct dom_html_element *html_quote_element::html_element);

getter HTMLQuoteElement::cite();
setter HTMLQuoteElement::cite();







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLScriptElement.bnd

/* HTML script element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLScriptElement(struct dom_html_element *html_script_element::html_element);

getter HTMLScriptElement::charset();
setter HTMLScriptElement::charset();

getter HTMLScriptElement::defer();
setter HTMLScriptElement::defer();

getter HTMLScriptElement::event();
setter HTMLScriptElement::event();

getter HTMLScriptElement::htmlFor();
setter HTMLScriptElement::htmlFor();

getter HTMLScriptElement::src();
setter HTMLScriptElement::src();

getter HTMLScriptElement::text();
setter HTMLScriptElement::text();

getter HTMLScriptElement::type();
setter HTMLScriptElement::type();







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLSelectElement.bnd

/* HTML select element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLSelectElement(struct dom_html_element *html_select_element::html_element);

getter HTMLSelectElement::disabled();
setter HTMLSelectElement::disabled();

getter HTMLSelectElement::multiple();
setter HTMLSelectElement::multiple();

getter HTMLSelectElement::name();
setter HTMLSelectElement::name();

getter HTMLSelectElement::type();

getter HTMLSelectElement::value();
setter HTMLSelectElement::value();








netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLStyleElement.bnd

/* HTML style element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLStyleElement(struct dom_html_element *html_style_element::html_element);

getter HTMLStyleElement::media();
setter HTMLStyleElement::media();

getter HTMLStyleElement::type();
setter HTMLStyleElement::type();







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLTableCaptionElement.bnd

/* HTML table caption element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLTableCaptionElement(struct dom_html_element *html_table_caption_element::html_element);

getter HTMLTableCaptionElement::align();
setter HTMLTableCaptionElement::align();







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLTableCellElement.bnd

/* HTML table cell element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLTableCellElement(struct dom_html_element *html_table_cell_element::html_element);

getter HTMLTableCellElement::align();
setter HTMLTableCellElement::align();

getter HTMLTableCellElement::axis();
setter HTMLTableCellElement::axis();

getter HTMLTableCellElement::bgColor();
setter HTMLTableCellElement::bgColor();

getter HTMLTableCellElement::chOff();
setter HTMLTableCellElement::chOff();

getter HTMLTableCellElement::ch();
setter HTMLTableCellElement::ch();

getter HTMLTableCellElement::height();
setter HTMLTableCellElement::height();

getter HTMLTableCellElement::noWrap();
setter HTMLTableCellElement::noWrap();

getter HTMLTableCellElement::vAlign();
setter HTMLTableCellElement::vAlign();

getter HTMLTableCellElement::width();
setter HTMLTableCellElement::width();

getter HTMLTableCellElement::cellIndex();

getter HTMLTableCellElement::colSpan();
setter HTMLTableCellElement::colSpan();

getter HTMLTableCellElement::rowSpan();
setter HTMLTableCellElement::rowSpan();







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLTableColElement.bnd

/* HTML table col element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLTableColElement(struct dom_html_element *html_table_col_element::html_element);

getter HTMLTableColElement::align();
setter HTMLTableColElement::align();

getter HTMLTableColElement::chOff();
setter HTMLTableColElement::chOff();

getter HTMLTableColElement::ch();
setter HTMLTableColElement::ch();

getter HTMLTableColElement::vAlign();
setter HTMLTableColElement::vAlign();

getter HTMLTableColElement::width();
setter HTMLTableColElement::width();







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLTableElement.bnd

/* HTML table element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLTableElement(struct dom_html_element *html_table_element::html_element);

getter HTMLTableElement::align();
setter HTMLTableElement::align();

getter HTMLTableElement::bgColor();
setter HTMLTableElement::bgColor();

getter HTMLTableElement::border();
setter HTMLTableElement::border();

getter HTMLTableElement::cellPadding();
setter HTMLTableElement::cellPadding();

getter HTMLTableElement::cellSpacing();
setter HTMLTableElement::cellSpacing();

getter HTMLTableElement::frame();
setter HTMLTableElement::frame();

getter HTMLTableElement::rules();
setter HTMLTableElement::rules();

getter HTMLTableElement::summary();
setter HTMLTableElement::summary();

getter HTMLTableElement::width();
setter HTMLTableElement::width();







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLTableRowElement.bnd

/* HTML table row element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLTableRowElement(struct dom_html_element *html_table_row_element::html_element);

getter HTMLTableRowElement::align();
setter HTMLTableRowElement::align();

getter HTMLTableRowElement::bgColor();
setter HTMLTableRowElement::bgColor();

getter HTMLTableRowElement::chOff();
setter HTMLTableRowElement::chOff();

getter HTMLTableRowElement::ch();
setter HTMLTableRowElement::ch();

getter HTMLTableRowElement::vAlign();
setter HTMLTableRowElement::vAlign();

getter HTMLTableRowElement::rowIndex();

getter HTMLTableRowElement::sectionRowIndex();







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLTableSectionElement.bnd

/* HTML table section element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLTableSectionElement(struct dom_html_element *html_table_section_element::html_element);

getter HTMLTableSectionElement::align();
setter HTMLTableSectionElement::align();

getter HTMLTableSectionElement::chOff();
setter HTMLTableSectionElement::chOff();

getter HTMLTableSectionElement::ch();
setter HTMLTableSectionElement::ch();

getter HTMLTableSectionElement::vAlign();
setter HTMLTableSectionElement::vAlign();







netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLTextAreaElement.bnd

/* HTML text area element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLTextAreaElement(struct dom_html_element *html_text_area_element::html_element);

getter HTMLTextAreaElement::defaultValue();
setter HTMLTextAreaElement::defaultValue();

getter HTMLTextAreaElement::disabled();
setter HTMLTextAreaElement::disabled();

getter HTMLTextAreaElement::name();
setter HTMLTextAreaElement::name();

getter HTMLTextAreaElement::readOnly();
setter HTMLTextAreaElement::readOnly();

getter HTMLTextAreaElement::type();

getter HTMLTextAreaElement::value();
setter HTMLTextAreaElement::value();









netsurf-vince/pdf/content/handlers/javascript/duktape/HTMLTitleElement.bnd

/* HTML title element binding using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init HTMLTitleElement(struct dom_html_element *html_title_element::html_element);

getter HTMLTitleElement::text();
setter HTMLTitleElement::text();







netsurf-vince/pdf/content/handlers/javascript/duktape/ImageData.bnd

/* HTML canvas ImageData objects
 *
 * Copyright 2020 Daniel Silverstone <dsilvers@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

class ImageData {
      private int width;
      private int height;
      private uint8_t *data;
};

init ImageData(int width, int height)
%{
	priv->width = width;
	priv->height = height;
	priv->data = duk_push_buffer(ctx, width * height * 4, false);
	duk_put_prop_string(ctx, 0, MAGIC(DATA));
	duk_pop(ctx);
%}

getter ImageData::width()
%{
	duk_push_int(ctx, priv->width);
	return 1;
%}

getter ImageData::height()
%{
	duk_push_int(ctx, priv->height);
	return 1;
%}

getter ImageData::data()
%{
	duk_push_this(ctx);
	duk_get_prop_string(ctx, -1, MAGIC(DATA));
	duk_push_buffer_object(ctx, -1, 0, priv->width * priv->height * 4, DUK_BUFOBJ_UINT8CLAMPEDARRAY);
	return 1;
%}







netsurf-vince/pdf/content/handlers/javascript/duktape/KeyboardEvent.bnd

/* Binding for browser using duktape and libdom
 *
 * Copyright 2019 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

init KeyboardEvent (struct dom_keyboard_event *evt::ui_event);

getter KeyboardEvent::key ()
%{
	dom_exception err;
	dom_string *key;

	err = dom_keyboard_event_get_key(priv->parent.parent.evt, &key);
	if (err != DOM_NO_ERR) {
		return 0;
	}

	duk_push_lstring(ctx, dom_string_data(key), dom_string_length(key));
	dom_string_unref(key);
	return 1;
%}

getter KeyboardEvent::code ()
%{
	dom_exception err;
	dom_string *code;

	err = dom_keyboard_event_get_code(priv->parent.parent.evt, &code);
	if (err != DOM_NO_ERR) {
		return 0;
	}

	duk_push_lstring(ctx, dom_string_data(code), dom_string_length(code));
	dom_string_unref(code);
	return 1;
%}

getter KeyboardEvent::location ()
%{
	dom_exception err;
	dom_key_location location;

	err = dom_keyboard_event_get_location(priv->parent.parent.evt,
			&location);
	if (err != DOM_NO_ERR) {
		return 0;
	}

	duk_push_uint(ctx, (duk_uint_t) location);
	return 1;
%}

getter KeyboardEvent::ctrlKey ()
%{
	dom_exception err;
	bool ctrl_key;

	err = dom_keyboard_event_get_ctrl_key(priv->parent.parent.evt,
			&ctrl_key);
	if (err != DOM_NO_ERR) {
		return 0;
	}

	duk_push_boolean(ctx, (duk_bool_t) ctrl_key);
	return 1;
%}

getter KeyboardEvent::shiftKey ()
%{
	dom_exception err;
	bool shift_key;

	err = dom_keyboard_event_get_shift_key(priv->parent.parent.evt,
			&shift_key);
	if (err != DOM_NO_ERR) {
		return 0;
	}

	duk_push_boolean(ctx, (duk_bool_t) shift_key);
	return 1;
%}

getter KeyboardEvent::altKey ()
%{
	dom_exception err;
	bool alt_key;

	err = dom_keyboard_event_get_alt_key(priv->parent.parent.evt,
			&alt_key);
	if (err != DOM_NO_ERR) {
		return 0;
	}

	duk_push_boolean(ctx, (duk_bool_t) alt_key);
	return 1;
%}

getter KeyboardEvent::metaKey ()
%{
	dom_exception err;
	bool meta_key;

	err = dom_keyboard_event_get_meta_key(priv->parent.parent.evt,
			&meta_key);
	if (err != DOM_NO_ERR) {
		return 0;
	}

	duk_push_boolean(ctx, (duk_bool_t) meta_key);
	return 1;
%}

method KeyboardEvent::getModifierState ()
%{
	dom_string *modifier;
	dom_exception err;
	duk_size_t slen;
	const char *s;
	bool state;

	s = duk_safe_to_lstring(ctx, 0, &slen);
	err = dom_string_create((const uint8_t *)s, slen, &modifier);
	duk_pop(ctx);
	if (err != DOM_NO_ERR) {
		return 0;
	}

	err = dom_keyboard_event_get_modifier_state(priv->parent.parent.evt,
			modifier, &state);
	dom_string_unref(modifier);
	if (err != DOM_NO_ERR) {
		return 0;
	}

	duk_push_boolean(ctx, (duk_bool_t) state);
	return 1;
%}
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/* Location binding for browser using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 * Copyright 2015 Daniel Silverstone <dsilvers@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

class Location {
	private nsurl *url;
};

prologue Location()
%{
#include "netsurf/browser_window.h"
%}

init Location(nsurl *url)
%{
	priv->url = url;
	nsurl_ref(url);
%}

fini Location()
%{
	nsurl_unref(priv->url);
%}

method Location::reload()
%{
	/* retrieve the private data from the root object (window) */
	duk_push_global_object(ctx);
	duk_get_prop_string(ctx, -1, PRIVATE_MAGIC);
	window_private_t *priv_win = duk_get_pointer(ctx, -1);
	duk_pop(ctx);

	if (priv_win->win != NULL) {
		browser_window_reload(priv_win->win, false);
	} else {
		NSLOG(netsurf, INFO, "failed to get browser context");
	}
	return 0;
%}

method Location::assign()
%{
	/* retrieve the private data from the root object (window) */
	duk_push_global_object(ctx);
	duk_get_prop_string(ctx, -1, PRIVATE_MAGIC);
	window_private_t *priv_win = duk_get_pointer(ctx, -1);
	duk_pop(ctx);

	if (priv_win == NULL || priv_win->win == NULL) {
		NSLOG(netsurf, INFO, "failed to get browser context");
		return 0;
	}

	nsurl *joined;
	duk_size_t slen;
	const char *url = duk_safe_to_lstring(ctx, 0, &slen);

	nsurl_join(priv->url, url, &joined);
	browser_window_navigate(priv_win->win,
				joined,
				NULL,
				BW_NAVIGATE_HISTORY,
				NULL,
				NULL,
				NULL);
	nsurl_unref(joined);
	return 0;
%}

method Location::replace()
%{
	/* retrieve the private data from the root object (window) */
	duk_push_global_object(ctx);
	duk_get_prop_string(ctx, -1, PRIVATE_MAGIC);
	window_private_t *priv_win = duk_get_pointer(ctx, -1);
	duk_pop(ctx);

	if (priv_win == NULL || priv_win->win == NULL) {
		NSLOG(netsurf, INFO, "failed to get browser context");
		return 0;
	}

	nsurl *joined;
	duk_size_t slen;
	const char *url = duk_safe_to_lstring(ctx, 0, &slen);

	nsurl_join(priv->url, url, &joined);
	browser_window_navigate(priv_win->win,
				joined,
				NULL,
				BW_NAVIGATE_NONE,
				NULL,
				NULL,
				NULL);
	nsurl_unref(joined);
	return 0;
%}

getter Location::href()
%{
	char *url_s = NULL;
	size_t url_l;

	nsurl_get(priv->url, NSURL_COMPLETE, &url_s, &url_l);
	if (url_s == NULL) {
		return 0;
	}

	duk_push_lstring(ctx, url_s, url_l);

	if (url_s != NULL) {
		free(url_s);
	}

	return 1;
%}

setter Location::href()
%{
	/* retrieve the private data from the root object (window) */
	duk_push_global_object(ctx);
	duk_get_prop_string(ctx, -1, PRIVATE_MAGIC);
	window_private_t *priv_win = duk_get_pointer(ctx, -1);
	duk_pop(ctx);

	if (priv_win == NULL || priv_win->win == NULL) {
		NSLOG(netsurf, INFO, "failed to get browser context");
		return 0;
	}

	nsurl *joined;
	duk_size_t slen;
	const char *url = duk_safe_to_lstring(ctx, 0, &slen);

	nsurl_join(priv->url, url, &joined);
	browser_window_navigate(priv_win->win,
				joined,
				NULL,
				BW_NAVIGATE_HISTORY,
				NULL,
				NULL,
				NULL);
	nsurl_unref(joined);
	return 0;
%}

getter Location::origin()
%{
	char *url_s = NULL;
	size_t url_l;

	nsurl_get(priv->url, NSURL_SCHEME | NSURL_HOST | NSURL_PORT, &url_s, &url_l);

	/* if url_s is NULL duk_push_lstring pushes an empty string
	 * which is correct for this API
	 */
	duk_push_lstring(ctx, url_s, url_l);

	if (url_s != NULL) {
		free(url_s);
	}

	return 1;
%}

getter Location::protocol()
%{
	char *url_s = NULL;
	size_t url_l;

	nsurl_get(priv->url, NSURL_SCHEME, &url_s, &url_l);

	/* if url_s is NULL duk_push_lstring pushes an empty string
	 * which is correct for this API
	 */
	duk_push_lstring(ctx, url_s, url_l);

	if (url_s != NULL) {
		free(url_s);
	}

	return 1;
%}


getter Location::username()
%{
	char *url_s = NULL;
	size_t url_l;

	nsurl_get(priv->url, NSURL_USERNAME, &url_s, &url_l);

	/* if url_s is NULL duk_push_lstring pushes an empty string
	 * which is correct for this API
	 */
	duk_push_lstring(ctx, url_s, url_l);

	if (url_s != NULL) {
		free(url_s);
	}

	return 1;
%}


getter Location::password()
%{
	char *url_s = NULL;
	size_t url_l;

	nsurl_get(priv->url, NSURL_PASSWORD, &url_s, &url_l);

	/* if url_s is NULL duk_push_lstring pushes an empty string
	 * which is correct for this API
	 */
	duk_push_lstring(ctx, url_s, url_l);

	if (url_s != NULL) {
		free(url_s);
	}

	return 1;
%}


getter Location::host()
%{
	char *url_s = NULL;
	size_t url_l;

	nsurl_get(priv->url, NSURL_HOST, &url_s, &url_l);

	/* if url_s is NULL duk_push_lstring pushes an empty string
	 * which is correct for this API
	 */
	duk_push_lstring(ctx, url_s, url_l);

	if (url_s != NULL) {
		free(url_s);
	}

	return 1;
%}


getter Location::hostname()
%{
	char *url_s = NULL;
	size_t url_l;

	nsurl_get(priv->url, NSURL_HOST, &url_s, &url_l);

	/* if url_s is NULL duk_push_lstring pushes an empty string
	 * which is correct for this API
	 */
	duk_push_lstring(ctx, url_s, url_l);

	if (url_s != NULL) {
		free(url_s);
	}

	return 1;
%}



getter Location::port()
%{
	char *url_s = NULL;
	size_t url_l;

	nsurl_get(priv->url, NSURL_PORT, &url_s, &url_l);

	/* if url_s is NULL duk_push_lstring pushes an empty string
	 * which is correct for this API
	 */
	duk_push_lstring(ctx, url_s, url_l);

	if (url_s != NULL) {
		free(url_s);
	}

	return 1;
%}


getter Location::pathname()
%{
	char *url_s = NULL;
	size_t url_l;

	nsurl_get(priv->url, NSURL_PATH, &url_s, &url_l);

	/* if url_s is NULL duk_push_lstring pushes an empty string
	 * which is correct for this API
	 */
	duk_push_lstring(ctx, url_s, url_l);

	if (url_s != NULL) {
		free(url_s);
	}

	return 1;
%}


getter Location::search()
%{
	char *url_s = NULL;
	size_t url_l;

	nsurl_get(priv->url, NSURL_QUERY, &url_s, &url_l);

	/* if url_s is NULL duk_push_lstring pushes an empty string
	 * which is correct for this API
	 */
	duk_push_lstring(ctx, url_s, url_l);

	if (url_s != NULL) {
		free(url_s);
	}

	return 1;
%}


getter Location::hash()
%{
	char *url_s = NULL;
	size_t url_l;

	nsurl_get(priv->url, NSURL_FRAGMENT, &url_s, &url_l);

	/* if url_s is NULL duk_push_lstring pushes an empty string
	 * which is correct for this API
	 */
	duk_push_lstring(ctx, url_s, url_l);

	if (url_s != NULL) {
		free(url_s);
	}

	return 1;
%}
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#
# NetSurf javascript source file inclusion
#
# Included by javascript/Makefile
#

content/handlers/javascript/duktape/dukky.c: \
	$(OBJROOT)/duktape/binding.h \
	$(OBJROOT)/duktape/generics.js.inc \
	$(OBJROOT)/duktape/polyfill.js.inc

BINDINGS := $(wildcard content/handlers/javascript/duktape/*.bnd)

# Generator for the C include representing the generics.js
$(OBJROOT)/duktape/generics.js.inc: content/handlers/javascript/duktape/generics.js $(TOOLROOT)/xxd
	$(Q)$(MKDIR) -p $(OBJROOT)/duktape
	$(VQ)echo "     XXD: $<"
	$(Q)$(TOOLROOT)/xxd -i $< $@.tmp
	$(Q)sed -e 's/content_handlers_javascript_duktape_generics_js/generics_js/' $@.tmp > $@

# Generator for the C include representing the polyfill.js
$(OBJROOT)/duktape/polyfill.js.inc: content/handlers/javascript/duktape/polyfill.js $(TOOLROOT)/xxd
	$(Q)$(MKDIR) -p $(OBJROOT)/duktape
	$(VQ)echo "     XXD: $<"
	$(Q)$(TOOLROOT)/xxd -i $< $@.tmp
	$(Q)sed -e 's/content_handlers_javascript_duktape_polyfill_js/polyfill_js/' $@.tmp > $@

# ensure genbind generates debugging files
GBFLAGS+=-D

$(OBJROOT)/duktape/binding.h $(OBJROOT)/duktape/Makefile: content/handlers/javascript/duktape/netsurf.bnd $(BINDINGS)
	$(Q)$(MKDIR) -p $(OBJROOT)/duktape
	$(VQ)echo " GENBIND: $<"
	$(Q)nsgenbind $(GBFLAGS) -I content/handlers/javascript/WebIDL $< $(OBJROOT)/duktape

# create unimplemented report for doxygen
docs/UnimplementedJavascript.md: content/handlers/javascript/duktape/netsurf.bnd $(BINDINGS)
	$(Q)$(MKDIR) -p $(OBJROOT)/duktape
	$(VQ)echo "Unimplemented javascript bindings {#unimplemented}" > $@
	$(VQ)echo "=================================" >> $@
	$(VQ)echo "" >> $@
	$(VQ)echo "This is a list of all the binding methods, getters and setters without an implementation in a binding." >> $@
	$(VQ)echo "" >> $@
	$(VQ)echo "Type | Unimplemented binding" >> $@
	$(VQ)echo "---- | ---------------------" >> $@
	$(VQ)echo " GENBIND: $<"
	$(Q)nsgenbind $(GBFLAGS) -Wunimplemented -I content/handlers/javascript/WebIDL $< $(OBJROOT)/duktape 2>&1 >/dev/null | awk 'BEGIN{count=0} /.*Unimplemented.*/{count++; out=$$4" |"; for(i=5;i<=NF;i++){out=out" "$$i}; print out} END{print "\n",count,"unimplemented bindings"}' >> $@
	$(VQ)echo "" >> $@

ifeq ($(filter $(MAKECMDGOALS),clean test coverage),)
-include $(OBJROOT)/duktape/Makefile
endif

S_JAVASCRIPT_BINDING:=$(addprefix $(OBJROOT)/duktape/,$(NSGENBIND_SOURCES))

$(S_JAVASCRIPT_BINDING): $(BINDINGS)

S_JAVASCRIPT += content.c duktape/dukky.c duktape/duktape.c

CFLAGS += -DDUK_OPT_HAVE_CUSTOM_H
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/* NamedNodeMap binding for browser using duktape and libdom
 *
 * Copyright 2020 Daniel Silverstone <dsilvers@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

class NamedNodeMap {
	private struct dom_namednodemap *map;
};

init NamedNodeMap(struct dom_namednodemap *map)
%{
	priv->map = map;
	dom_namednodemap_ref(map);
%}

fini NamedNodeMap()
%{
	dom_namednodemap_unref(priv->map);
%}

getter NamedNodeMap::length()
%{
	dom_exception err;
	uint32_t len;

	err = dom_namednodemap_get_length(priv->map, &len);

	if (err != DOM_NO_ERR) return 0; /* coerced to undefined */

	duk_push_uint(ctx, (duk_uint_t)len);

	return 1;
%}

method NamedNodeMap::item()
%{
	unsigned long i = duk_to_uint(ctx, 0);
	dom_exception err;
	dom_node *node;

	err = dom_namednodemap_item(priv->map, i, &node);

	if (err != DOM_NO_ERR) return 0; /* coerced to undefined */

	dukky_push_node(ctx, node);
	dom_node_unref(node);

	return 1;
%}

method NamedNodeMap::getNamedItem()
%{
	duk_size_t size;
	const char *s = duk_safe_to_lstring(ctx, 0, &size);
	dom_exception exc;
	dom_node *attr = NULL;
	dom_string *name = NULL;

	exc = dom_string_create((const uint8_t*)s, size, &name);
	if (exc != DOM_NO_ERR) return 0; /* coerced to undefined */
	
	exc = dom_namednodemap_get_named_item(priv->map, name, &attr);
	dom_string_unref(name);
	if (exc != DOM_NO_ERR) return 0; /* coerced to undefined */
	
	dukky_push_node(ctx, attr);
	dom_node_unref(attr);
	return 1;
%}
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/* Navigator binding for browser using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

prologue Navigator()
%{
#include "utils/useragent.h"
%}

method Navigator::taintEnabled()
%{
	duk_push_boolean(ctx, false);
	return 1;
%}

getter Navigator::appCodeName()
%{
	duk_push_string(ctx, "Mozilla");
	return 1;
%}

getter Navigator::appName()
%{
	duk_push_string(ctx, "Netscape");
	return 1;
%}

getter Navigator::appVersion()
%{
	duk_push_string(ctx, "3.4");
	return 1;
%}

getter Navigator::platform()
%{
	duk_push_string(ctx, NULL);
	return 1;
%}

getter Navigator::product()
%{
	duk_push_string(ctx, "Gecko");
	return 1;
%}

getter Navigator::productSub()
%{
	duk_push_string(ctx, "20100101");
	return 1;
%}

getter Navigator::vendor()
%{
	duk_push_string(ctx, NULL);
	return 1;
%}

getter Navigator::vendorSub()
%{
	duk_push_string(ctx, NULL);
	return 1;
%}

getter Navigator::cookieEnabled()
%{
	duk_push_boolean(ctx, false);
	return 1;
%}

/* indicate there is no plugin for java installed */
getter Navigator::javaEnabled()
%{
	duk_push_boolean(ctx, false);
	return 1;
%}

getter Navigator::userAgent()
%{
	duk_push_string(ctx, user_agent_string());
	return 1;
%}
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/* Node binding for browser using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

class Node {
	private dom_node *node;
	prologue %{

%};
};

init Node(struct dom_node *node)
%{
	priv->node = node;
	dom_node_ref(node);
	priv->parent.is_node = true;
%}

fini Node()
%{
	dom_node_unref(priv->node);
%}

getter Node::nodeType()
%{
	dom_exception exc;
	dom_node_type ntype;
	exc = dom_node_get_node_type(priv->node, &ntype);
	if (exc != DOM_NO_ERR) return 0;
	duk_push_uint(ctx, (duk_uint_t)ntype);
	return 1;
%}

getter Node::nodeName()
%{
	dom_exception exc;
	dom_string *str = NULL;
	exc = dom_node_get_node_name(priv->node, &str);
	if (exc != DOM_NO_ERR) return 0;
	duk_push_lstring(ctx, dom_string_data(str), dom_string_length(str));
	dom_string_unref(str);
	return 1;
%}

getter Node::baseURI()
%{
	dom_exception exc;
	dom_string *base = NULL;
	exc = dom_node_get_base(priv->node, &base);
	if (exc != DOM_NO_ERR) return 0;
	assert(base != NULL);
	duk_push_lstring(ctx, dom_string_data(base), dom_string_length(base));
	dom_string_unref(base);
	return 1;
%}

getter Node::ownerDocument()
%{
	dom_exception exc;
	dom_node *doc;
	exc = dom_node_get_owner_document(priv->node, &doc);
	if (exc != DOM_NO_ERR) return 0;
	if (doc == NULL) return 0;
	dukky_push_node(ctx, doc);
	dom_node_unref(doc);
	return 1;
%}

getter Node::parentNode()
%{
	dom_exception exc;
	dom_node *pnode = NULL;
	exc = dom_node_get_parent_node(priv->node, &pnode);
	if (exc != DOM_NO_ERR) return 0;
	dukky_push_node(ctx, pnode);
	dom_node_unref(pnode);
	return 1;
%}

getter Node::parentElement()
%{
	dom_exception exc;
	dom_node *pnode = NULL;
	dom_node_type ntype = DOM_NODE_TYPE_COUNT + 1;
	exc = dom_node_get_parent_node(priv->node, &pnode);
	if (exc != DOM_NO_ERR) return 0;
	if (pnode != NULL) {
		exc = dom_node_get_node_type(pnode, &ntype);
		if (exc != DOM_NO_ERR) { dom_node_unref(pnode); return 0; }
	}
	dukky_push_node(ctx, (ntype == DOM_ELEMENT_NODE) ? pnode : NULL);
	dom_node_unref(pnode);
	return 1;
%}

method Node::hasChildNodes()
%{
	dom_exception exc;
	bool res;
	exc = dom_node_has_child_nodes(priv->node, &res);
	if (exc != DOM_NO_ERR) return 0;
	duk_push_boolean(ctx, res);
	return 1;
%}

getter Node::childNodes()
%{
	dom_exception exc;
	dom_nodelist *nlist = NULL;
	duk_set_top(ctx, 0);
	duk_push_this(ctx);
	duk_get_prop_string(ctx, 0, MAGIC(childNodes));
	if (duk_is_undefined(ctx, -1)) {
		duk_pop(ctx);
		exc = dom_node_get_child_nodes(priv->node, &nlist);
		if (exc != DOM_NO_ERR) return 0;
		dukky_push_generics(ctx, "makeListProxy");
		duk_push_pointer(ctx, nlist);
		if (dukky_create_object(ctx, PROTO_NAME(NODELIST), 1) != DUK_EXEC_SUCCESS) {
			dom_nodelist_unref(nlist);
			return 0;
		}
		dom_nodelist_unref(nlist);
		if (dukky_pcall(ctx, 1, false) != 0) {
			NSLOG(dukky, DEBUG, "Unable to construct nodelist?");
			return 0; /* coerced to undefined */
		}
		duk_dup(ctx, -1);
		duk_put_prop_string(ctx, 0, MAGIC(childNodes));
	}
	return 1;
%}

getter Node::firstChild()
%{
	dom_exception exc;
	dom_node *n;
	exc = dom_node_get_first_child(priv->node, &n);
	if (exc != DOM_NO_ERR) return 0;
	if (dukky_push_node(ctx, n) == false) {
		dom_node_unref(n);
		return 0;
	}
	dom_node_unref(n);
	return 1;
%}

getter Node::lastChild()
%{
	dom_exception exc;
	dom_node *n;
	exc = dom_node_get_last_child(priv->node, &n);
	if (exc != DOM_NO_ERR) return 0;
	if (dukky_push_node(ctx, n) == false) {
		dom_node_unref(n);
		return 0;
	}
	dom_node_unref(n);
	return 1;
%}

getter Node::previousSibling()
%{
	dom_exception exc;
	dom_node *n;
	exc = dom_node_get_previous_sibling(priv->node, &n);
	if (exc != DOM_NO_ERR) return 0;
	if (dukky_push_node(ctx, n) == false) {
		dom_node_unref(n);
		return 0;
	}
	dom_node_unref(n);
	return 1;
%}

getter Node::nextSibling()
%{
	dom_exception exc;
	dom_node *n;
	exc = dom_node_get_next_sibling(priv->node, &n);
	if (exc != DOM_NO_ERR) return 0;
	if (dukky_push_node(ctx, n) == false) {
		dom_node_unref(n);
		return 0;
	}
	dom_node_unref(n);
	return 1;
%}

getter Node::nodeValue()
%{
	dom_exception exc;
	dom_string *content;

	exc = dom_node_get_node_value(priv->node, &content);
	if (exc != DOM_NO_ERR) {
		return 0;
	}

	if (content != NULL) {
		duk_push_lstring(ctx, dom_string_data(content), dom_string_length(content));
		dom_string_unref(content);
		return 1;
	}
	return 0;
%}

setter Node::nodeValue()
%{
	dom_exception exc;
	dom_string *content;
	duk_size_t slen;
	const char *s = duk_safe_to_lstring(ctx, 0, &slen);
	exc = dom_string_create((const uint8_t *)s, slen, &content);
	if (exc != DOM_NO_ERR) return 0;
	exc = dom_node_set_node_value(priv->node, content);
	dom_string_unref(content);
	if (exc != DOM_NO_ERR) return 0;
	return 1;
%}

getter Node::textContent()
%{
	dom_exception exc;
	dom_string *content;

	exc = dom_node_get_text_content(priv->node, &content);
	if (exc != DOM_NO_ERR) {
		return 0;
	}

	if (content != NULL) {
		duk_push_lstring(ctx, dom_string_data(content), dom_string_length(content));
		dom_string_unref(content);
		return 1;
	}
	return 0;
%}

setter Node::textContent()
%{
	dom_exception exc;
	dom_string *content;
	duk_size_t slen;
	const char *s = duk_safe_to_lstring(ctx, 0, &slen);
	exc = dom_string_create((const uint8_t *)s, slen, &content);
	if (exc != DOM_NO_ERR) return 0;
	exc = dom_node_set_text_content(priv->node, content);
	dom_string_unref(content);
	return 0;
%}

method Node::normalize()
%{
	dom_exception exc;
	exc = dom_node_normalize(priv->node);
	if (exc != DOM_NO_ERR) return 0;
	return 0;
%}

method Node::cloneNode()
%{
	dom_exception exc;
	bool deep;
	dom_node *clone;

	deep = duk_to_boolean(ctx, 0);

	exc = dom_node_clone_node(priv->node, deep, &clone);
	if (exc != DOM_NO_ERR) return 0;
	duk_set_top(ctx, 0);
	dukky_push_node(ctx, clone);
	dom_node_unref(clone);
	return 1;
%}

method Node::isEqualNode()
%{
	dom_exception exc;
	bool result;

	if (!dukky_instanceof(ctx, 0, PROTO_NAME(NODE))) return 0;

	duk_get_prop_string(ctx, 0, PRIVATE_MAGIC);
	node_private_t *other = duk_get_pointer(ctx, -1);
	duk_pop(ctx);

	exc = dom_node_is_equal(priv->node, other->node, &result);
	if (exc != DOM_NO_ERR) return 0;
	duk_push_boolean(ctx, result);
	return 1;
%}

method Node::compareDocumentPosition()
%{
	dom_exception exc;
	uint16_t ret;

	if (!dukky_instanceof(ctx, 0, PROTO_NAME(NODE))) return 0;

	duk_get_prop_string(ctx, 0, PRIVATE_MAGIC);
	node_private_t *other = duk_get_pointer(ctx, -1);
	duk_pop(ctx);

	exc = dom_node_compare_document_position(priv->node, other->node,
			&ret);

	if (exc != DOM_NO_ERR) return 0;

	duk_push_uint(ctx, ret);

	return 1;
%}

method Node::contains()
%{
	dom_exception exc;
	uint16_t ret;

	if (!dukky_instanceof(ctx, 0, PROTO_NAME(NODE))) return 0;

	duk_get_prop_string(ctx, 0, PRIVATE_MAGIC);
	node_private_t *other = duk_get_pointer(ctx, -1);
	duk_pop(ctx);

	/* Note that inclusive descendant says *IS* or *CONTAINED_BY* */
	if (priv->node == other->node) {
		duk_push_boolean(ctx, true);
		return 1;
	}

	exc = dom_node_compare_document_position(priv->node, other->node,
			&ret);

	if (exc != DOM_NO_ERR) return 0;

	duk_push_boolean(ctx, ret == DOM_DOCUMENT_POSITION_CONTAINED_BY);

	return 1;
%}

method Node::lookupPrefix()
%{
	dom_exception exc;
	dom_string *ns, *pfx;
	duk_size_t size;
	const char *s = duk_safe_to_lstring(ctx, 0, &size);
	exc = dom_string_create((const uint8_t *)s, size, &ns);
	if (exc != DOM_NO_ERR) return 0;
	exc = dom_node_lookup_prefix(priv->node, ns, &pfx);
	dom_string_unref(ns);
	if (exc != DOM_NO_ERR) return 0;
	if (pfx == NULL) return 0;
	duk_push_lstring(ctx, dom_string_data(pfx), dom_string_length(pfx));
	dom_string_unref(pfx);
	return 0;
%}

method Node::lookupNamespaceURI()
%{
	dom_exception exc;
	dom_string *ns, *pfx;
	duk_size_t size;
	const char *s = duk_safe_to_lstring(ctx, 0, &size);
	exc = dom_string_create((const uint8_t *)s, size, &pfx);
	if (exc != DOM_NO_ERR) return 0;
	exc = dom_node_lookup_namespace(priv->node, pfx, &ns);
	dom_string_unref(pfx);
	if (exc != DOM_NO_ERR) return 0;
	if (ns == NULL) return 0;
	duk_push_lstring(ctx, dom_string_data(ns), dom_string_length(ns));
	dom_string_unref(ns);
	return 0;
%}


method Node::isDefaultNamespace()
%{
	dom_exception exc;
	dom_string *ns;
	duk_size_t size;
	const char *s = duk_safe_to_lstring(ctx, 0, &size);
	bool ret;
	exc = dom_string_create((const uint8_t *)s, size, &ns);
	if (exc != DOM_NO_ERR) return 0;
	exc = dom_node_is_default_namespace(priv->node, ns, &ret);
	dom_string_unref(ns);
	if (exc != DOM_NO_ERR) return 0;
	duk_push_boolean(ctx, ret);
	return 1;
%}

method Node::insertBefore()
%{
	if (!dukky_instanceof(ctx, 0, PROTO_NAME(NODE))) return 0;

	duk_get_prop_string(ctx, 0, PRIVATE_MAGIC);
	node_private_t *other = duk_get_pointer(ctx, -1);
	duk_pop(ctx);

	dom_node *before = NULL;

	if (duk_get_top(ctx) == 2) {
		if (!dukky_instanceof(ctx, 1, PROTO_NAME(NODE))) return 0;
		duk_get_prop_string(ctx, 1, PRIVATE_MAGIC);
		node_private_t *another = duk_get_pointer(ctx, -1);
		before = another->node;
		duk_pop(ctx);
	}

	dom_exception err;
	dom_node *spare;

	err = dom_node_insert_before(priv->node, other->node, before, &spare);
	if (err != DOM_NO_ERR) return 0;
	dukky_push_node(ctx, spare);
	dom_node_unref(spare);

	return 1;
%}

method Node::appendChild()
%{
	if (!dukky_instanceof(ctx, 0, PROTO_NAME(NODE))) return 0;

	duk_get_prop_string(ctx, 0, PRIVATE_MAGIC);
	node_private_t *other = duk_get_pointer(ctx, -1);
	duk_pop(ctx);

	dom_exception err;
	dom_node *spare;

	NSLOG(dukky, DEEPDEBUG, "About to append %p to %p", other->node, priv->node);
	err = dom_node_append_child(priv->node, other->node, &spare);
	if (err != DOM_NO_ERR) return 0;
	dukky_push_node(ctx, spare);
	dom_node_unref(spare);

	return 1;
%}

method Node::replaceChild()
%{
	if (!dukky_instanceof(ctx, 0, PROTO_NAME(NODE))) return 0;

	duk_get_prop_string(ctx, 0, PRIVATE_MAGIC);
	node_private_t *other = duk_get_pointer(ctx, -1);
	duk_pop(ctx);

	if (!dukky_instanceof(ctx, 1, PROTO_NAME(NODE))) return 0;

	duk_get_prop_string(ctx, 1, PRIVATE_MAGIC);
	node_private_t *old = duk_get_pointer(ctx, -1);
	duk_pop(ctx);

	dom_exception err;
	dom_node *spare;

	err = dom_node_replace_child(priv->node, other->node, old->node, &spare);
	if (err != DOM_NO_ERR) return 0;
	dukky_push_node(ctx, spare);
	dom_node_unref(spare);

	return 1;
%}

method Node::removeChild()
%{
	if (!dukky_instanceof(ctx, 0, PROTO_NAME(NODE))) return 0;

	duk_get_prop_string(ctx, 0, PRIVATE_MAGIC);
	node_private_t *other = duk_get_pointer(ctx, -1);
	duk_pop(ctx);

	dom_exception err;
	dom_node *spare;

	err = dom_node_remove_child(priv->node, other->node, &spare);
	if (err != DOM_NO_ERR) return 0;
	dukky_push_node(ctx, spare);
	dom_node_unref(spare);

	return 1;
%}
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/* NodeList binding for browser using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

class NodeList {
	private struct dom_nodelist *nodes;
};

init NodeList(struct dom_nodelist *nodes)
%{
	priv->nodes = nodes;
	dom_nodelist_ref(nodes);
%}

fini NodeList()
%{
	dom_nodelist_unref(priv->nodes);
%}

getter NodeList::length()
%{
	dom_exception err;
	uint32_t len;

	err = dom_nodelist_get_length(priv->nodes, &len);

	if (err != DOM_NO_ERR) return 0; /* coerced to undefined */

	duk_push_uint(ctx, (duk_uint_t)len);

	return 1;
%}

method NodeList::item()
%{
	unsigned long i = duk_to_uint(ctx, 0);
	dom_exception err;
	dom_node *node;

	err = dom_nodelist_item(priv->nodes, i, &node);

	if (err != DOM_NO_ERR) return 0; /* coerced to undefied */

	dukky_push_node(ctx, node);
	dom_node_unref(node);

	return 1;
%}
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/* Window binding for browser using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

class Window {
	private struct browser_window * win;
	private struct html_content * htmlc;
	private struct window_schedule_s * schedule_ring;
	private bool closed_down;
	prologue %{
#include "utils/corestrings.h"
#include "utils/nsurl.h"
#include "netsurf/browser_window.h"
#include "content/hlcache.h"
#include "html/html.h"
#include "html/private.h"
#include "desktop/gui_internal.h"
#include "netsurf/misc.h"
#include "utils/ring.h"
#include "netsurf/inttypes.h"

#define WINDOW_CALLBACKS MAGIC(WindowCallbacks)
#define HANDLER_MAGIC MAGIC(HANDLER_MAP)

static size_t next_handle = 0;

typedef struct window_schedule_s {
	window_private_t *owner;
	duk_context *ctx;
	struct window_schedule_s *r_next;
	struct window_schedule_s *r_prev;
	size_t handle;
	int repeat_timeout;
	bool running;
} window_schedule_t;

static void window_remove_callback_bits(duk_context *ctx, size_t handle) {
	/* stack is ... */
	duk_push_global_object(ctx);
	duk_get_prop_string(ctx, -1, WINDOW_CALLBACKS);
	/* stack is ..., win, cbt */
	duk_push_int(ctx, (duk_int_t)handle);
	/* ..., win, cbt, handle */
	duk_del_prop(ctx, -2);
	/* ..., win, cbt */
	duk_pop_2(ctx);
	/* ... */
}

static void
window_call_callback(duk_context *ctx, size_t handle, bool clear_entry)
{
	NSLOG(dukky, DEEPDEBUG, "ctx=%p, handle=%"PRIsizet, ctx, handle);
	/* Stack is ... */
	duk_push_global_object(ctx);
	/* ..., win */
	duk_get_prop_string(ctx, -1, WINDOW_CALLBACKS);
	/* ..., win, cbt */
	duk_push_int(ctx, (duk_int_t)handle);
	/* ..., win, cbt, handle */
	duk_get_prop(ctx, -2);
	/* ..., win, cbt, cbo */
	//dukky_log_stack_frame(ctx, "On entry to callback");
	/* ..., win, cbt, cbo */
	/* What we want to do is call cbo.func passing all of cbo.args */
	duk_get_prop_string(ctx, -1, "func");
	duk_get_prop_string(ctx, -2, "args");
	/* ..., win, cbt, cbo, func, argarr */
	duk_size_t arrlen = duk_get_length(ctx, -1);
	for (duk_size_t i = 0; i < arrlen; ++i) {
		duk_push_int(ctx, (duk_int_t)i);
		duk_get_prop(ctx, -(2+i));
	}
	/* ..., win, cbt, cbo, func, argarr, args... */
	duk_remove(ctx, -(arrlen+1));
	/* ..., win, cbt, cbo, func, args... */
	//dukky_log_stack_frame(ctx, "Just before call");
	(void) dukky_pcall(ctx, arrlen, true);
	/* ..., win, cbt, cbo, retval */
	if (clear_entry) {
		NSLOG(dukky, DEEPDEBUG, "Not recurring callback, removing from cbt");
		duk_pop_n(ctx, 2);
		/* ..., win, cbt */
		duk_push_int(ctx, (duk_int_t)handle);
		/* ..., win, cbt, handle */
		duk_del_prop(ctx, -2);
		/* ..., win, cbt */
		duk_pop_n(ctx, 2);
	} else {
		duk_pop_n(ctx, 4);
	}
	/* ... */
	//dukky_log_stack_frame(ctx, "On leaving callback");
}


static void
window_schedule_callback(void *p)
{
	window_schedule_t *priv = (window_schedule_t *)p;

	NSLOG(dukky, DEEPDEBUG,
	      "Entered window scheduler callback: %"PRIsizet, priv->handle);

	priv->running = true;
	window_call_callback(priv->ctx,
			     priv->handle,
			     priv->repeat_timeout == 0);
	priv->running = false;

	if (priv->repeat_timeout > 0) {
		/* Reschedule */
		NSLOG(dukky, DEEPDEBUG,
		      "Rescheduling repeating callback %"PRIsizet,
		      priv->handle);
		guit->misc->schedule(priv->repeat_timeout,
				     window_schedule_callback,
				     priv);
	} else {
		NSLOG(dukky, DEEPDEBUG,
		      "Removing completed callback %"PRIsizet, priv->handle);
		/* Remove this from the ring */
		RING_REMOVE(priv->owner->schedule_ring, priv);
		window_remove_callback_bits(priv->ctx, priv->handle);
		free(priv);
	}
}

static size_t
window_alloc_new_callback(duk_context *ctx,
			  window_private_t *window,
			  bool repeating,
			  int timeout)
{
	size_t new_handle = next_handle++;
	window_schedule_t *sched = calloc(sizeof *sched, 1);
	if (sched == NULL) {
		return new_handle;
	}
	sched->owner = window;
	sched->ctx = ctx;
	sched->handle = new_handle;
	sched->repeat_timeout = repeating ? timeout : 0;
	sched->running = false;

	RING_INSERT(window->schedule_ring, sched);

	/* Next, the duktape stack looks like: func, timeout, ...
	 * In order to proceed, we want to put into the WINDOW_CALLBACKS
	 * keyed by the handle, an object containing the call to make and
	 * the array of arguments to call the function with
	 */
	duk_idx_t nargs = duk_get_top(ctx) - 2;
	duk_push_global_object(ctx);
	duk_get_prop_string(ctx, -1, WINDOW_CALLBACKS);
	duk_push_int(ctx, (duk_int_t)new_handle);
	duk_push_object(ctx);
	/* stack is: func, timeout, ..., win, cbt, handle, cbo */

	/* put the function into the cbo */
	duk_dup(ctx, 0);
	duk_put_prop_string(ctx, -2, "func");

	/* Now the arguments */
	duk_push_array(ctx);
	for (duk_idx_t i = 0; i < nargs; ++i) {
		duk_dup(ctx, 2 + i); /* Dup the arg */
		duk_put_prop_index(ctx, -2, i); /* arr[i] = arg[i] */
	}
	duk_put_prop_string(ctx, -2, "args");
	/* stack is: func, timeout, ..., win, cbt, handle, cbo */
	duk_put_prop(ctx, -3);
	/* stack is: func, timeout, ..., win, cbt */
	duk_pop_2(ctx);
	/* And we're back to func, timeout, ... */

	guit->misc->schedule(timeout, window_schedule_callback, sched);
	NSLOG(dukky, DEEPDEBUG, "Scheduled callback %"PRIsizet" for %d ms from now", new_handle, timeout);

	return new_handle;
}

static void
window_remove_callback_by_handle(duk_context *ctx,
				 window_private_t *window,
				 size_t handle)
{
	int res;

	RING_ITERATE_START(window_schedule_t, window->schedule_ring, sched) {
		if (sched->handle == handle) {
			if (sched->running) {
				NSLOG(dukky, DEEPDEBUG,
				      "Cancelling in-train callback %"PRIsizet,
				      sched->handle);
				sched->repeat_timeout = 0;
			} else {
				NSLOG(dukky, DEEPDEBUG,
				      "Cancelled callback %"PRIsizet,
				      sched->handle);
				res = guit->misc->schedule(-1,
							   window_schedule_callback,
							   sched);
				assert(res == NSERROR_OK);
				RING_REMOVE(window->schedule_ring, sched);
				window_remove_callback_bits(ctx, sched->handle);
				free(sched);
			}
			RING_ITERATE_STOP(window->schedule_ring, sched);
		}
	} RING_ITERATE_END(window->schedule_ring, sched);
}

/* This is the dodgy thread closedown method */
static duk_ret_t dukky_window_closedown_thread(duk_context *ctx)
{
	window_private_t *priv = NULL;

	duk_push_global_object(ctx);
	duk_get_prop_string(ctx, -1, dukky_magic_string_private);
	priv = duk_get_pointer(ctx, -1);
	duk_pop_2(ctx);

	if (priv == NULL) {
		return 0;
	}

	priv->closed_down = true;

	NSLOG(dukky, DEEPDEBUG, "Closing down thread");
	while (priv->schedule_ring != NULL) {
		window_schedule_t *to_remove = NULL;
		// Find a schedule item to remove
		RING_ITERATE_START(window_schedule_t, priv->schedule_ring, sched) {
			if (sched->running == false) {
				// This one is not running, we can remove it
				to_remove = sched;
				RING_ITERATE_STOP(window->schedule_ring, sched);
			} else if (sched->repeat_timeout != 0) {
				// This one is running and has yet to be
				// cancelled, so prevent it rescheduling itself
				NSLOG(dukky, DEEPDEBUG,
				      "Cancelling in-train callback %"PRIsizet,
				      sched->handle);
				sched->repeat_timeout = 0;
			}
		} RING_ITERATE_END(priv->schedule_ring, sched);

		if (to_remove == NULL) {
			// We didn't find any non-running callbacks
			// so let's log that and break out of the closedown
			// loop so we can continue and hopefully close down
			NSLOG(dukky, DEEPDEBUG,
			      "Leaving in-train callbacks to unwind");
			break;
		}
		
		// Remove the handle we found, this will reduce the callback
		// scheduler ring by one and perhaps leave it empty so we can
		// finish the closedown.
		window_remove_callback_by_handle(ctx,
						 priv,
						 to_remove->handle);
	}

	return 0;
}

%};
};

init Window(struct browser_window *win, struct html_content *htmlc)
%{
	/* It makes no sense if win or htmlc are NULL */
	assert(win != NULL);
	assert(htmlc != NULL);
	/* element window */
	priv->win = win;
	priv->htmlc = htmlc;
	priv->schedule_ring = NULL;
	priv->closed_down = false;
	NSLOG(netsurf, DEEPDEBUG, "win=%p htmlc=%p", priv->win, priv->htmlc);

	NSLOG(netsurf, DEEPDEBUG,
	      "URL is %s", nsurl_access(browser_window_access_url(priv->win)));
	duk_push_object(ctx);
	duk_put_prop_string(ctx, 0, WINDOW_CALLBACKS);
%}

fini Window()
%{
	NSLOG(dukky, DEEPDEBUG, "Shutting down Window %p", priv->win);
	/* Cheaply iterate the schedule ring, cancelling any pending callbacks */
	while (priv->schedule_ring != NULL) {
		window_remove_callback_by_handle(ctx, priv, priv->schedule_ring->handle);
	}
%}

prototype Window()
%{
#define EXPOSE(v) \
	duk_get_global_string(ctx, #v); \
	duk_put_prop_string(ctx, 0, #v)
	/* https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global_Objects */
	/* ** Value properties */
	EXPOSE(Infinity);
	EXPOSE(NaN);
	EXPOSE(undefined);
	EXPOSE(null);
	EXPOSE(globalThis);

	/* ** Function properties */
	EXPOSE(eval);
	/* EXPOSE(uneval); */ /* Not standard, maybe not available */
	EXPOSE(isFinite);
	EXPOSE(isNaN);
	EXPOSE(parseFloat);
	EXPOSE(parseInt);
	EXPOSE(decodeURI);
	EXPOSE(decodeURIComponent);
	EXPOSE(encodeURI);
	EXPOSE(encodeURIComponent);
	EXPOSE(escape);
	EXPOSE(unescape);

	/* ** Fundamental Objects */
	EXPOSE(Object);
	EXPOSE(Function);
	EXPOSE(Boolean);
	EXPOSE(Symbol);
	EXPOSE(Error);
	EXPOSE(EvalError);
	EXPOSE(InternalError);
	EXPOSE(RangeError);
	EXPOSE(ReferenceError);
	EXPOSE(SyntaxError);
	EXPOSE(TypeError);
	EXPOSE(URIError);

	/* ** Numbers and Dates */
	EXPOSE(Number);
	EXPOSE(BigInt);
	EXPOSE(Math);
	EXPOSE(Date);

	/* ** Text Processing */
	EXPOSE(String);
	EXPOSE(RegExp);

	/* ** Indexed Collections */
	EXPOSE(Array);
	EXPOSE(Int8Array);
	EXPOSE(Uint8Array);
	EXPOSE(Uint8ClampedArray);
	EXPOSE(Int16Array);
	EXPOSE(Uint16Array);
	EXPOSE(Int32Array);
	EXPOSE(Uint32Array);
	EXPOSE(Float32Array);
	EXPOSE(Float64Array);
	/* EXPOSE(BigInt64Array); */ /* Duktape lacks this - nonstandard API */
	/* EXPOSE(BigUint64Array); */ /* Duktape lacks this - nonstandard API */

	/* ** Keyed Collections */
	/* EXPOSE(Map); */ /* Duktape lacks this - ES6 */
	/* EXPOSE(Set); */ /* Duktape lacks this - ES6 */
	/* EXPOSE(WeakMap); */ /* Duktape lacks this - ES6 */
	/* EXPOSE(WeakSet); */ /* Duktape lacks this - ES6 */

	/* Structured Data */
	EXPOSE(ArrayBuffer);
	/* EXPOSE(SharedArrayBuffer); */ /* Duktape lacks this - experimental API */
	/* EXPOSE(Atomics); */ /* Duktape lacks this - experimental API */
	EXPOSE(DataView);
	EXPOSE(JSON);

	/* ** Control abstraction properties */
	/* EXPOSE(Promise); */ /* Probably ought to be one of ours? Also ES6 */
	/* EXPOSE(Generator); */ /* Duktape and async? ES6 */
	/* EXPOSE(GeneratorFunction); */ /* Duktape and async? ES6 */
	/* EXPOSE(AsyncFunction); */ /* Duktape lacks this - experimental API */

	/* Reflection */
	EXPOSE(Reflect);
	EXPOSE(Proxy);

	/* ** Internationalisation */
	/* Duktape lacks Intl - Maybe polyfill it? */
	/* There is suggestion that cdn.polyfill.io exists for it */

	/* ** WebAssembly */
	/* As yet, Duktape lacks WA */
#undef EXPOSE
	/* Add s3kr1t method to close the JS thread (browsing context) */
	duk_dup(ctx, 0);
	duk_push_string(ctx, MAGIC(closedownThread));
	duk_push_c_function(ctx, dukky_window_closedown_thread, DUK_VARARGS);
	duk_def_prop(ctx, -3,
		     DUK_DEFPROP_HAVE_VALUE |
		     DUK_DEFPROP_HAVE_WRITABLE |
		     DUK_DEFPROP_HAVE_ENUMERABLE |
		     DUK_DEFPROP_ENUMERABLE |
		     DUK_DEFPROP_HAVE_CONFIGURABLE);
	duk_pop(ctx);
%}

getter Window::document()
%{
	NSLOG(netsurf, DEBUG, "priv=%p", priv);
	dom_document *doc = priv->htmlc->document;
	dukky_push_node(ctx, (struct dom_node *)doc);
	return 1;
%}

getter Window::window()
%{
	duk_push_this(ctx);
	return 1;
%}

getter Window::console()
%{
	duk_push_this(ctx);
	duk_get_prop_string(ctx, -1, MAGIC(Console));
	if (duk_is_undefined(ctx, -1)) {
		duk_pop(ctx);
		if (dukky_create_object(ctx, PROTO_NAME(CONSOLE), 0) != DUK_EXEC_SUCCESS) {
			return duk_error(ctx, DUK_ERR_ERROR, "Unable to create console object");
		}
		duk_dup(ctx, -1);
		duk_put_prop_string(ctx, -3, MAGIC(Console));
	}
	return 1;
%}

getter Window::location()
%{
	/* obtain location object for this window (if it exists) */
	duk_push_this(ctx);
	duk_get_prop_string(ctx, -1, MAGIC(Location));
	if (duk_is_undefined(ctx, -1)) {
		/* location object did not previously exist so create it */
		duk_pop(ctx);

		duk_push_pointer(ctx, llcache_handle_get_url(priv->htmlc->base.llcache));

		if (dukky_create_object(ctx, PROTO_NAME(LOCATION), 1) != DUK_EXEC_SUCCESS) {
			return duk_error(ctx, DUK_ERR_ERROR, "Unable to create location object");
		}
		duk_dup(ctx, -1);
		duk_put_prop_string(ctx, -3, MAGIC(Location));
	}
	return 1;
%}

getter Window::navigator()
%{
	duk_push_this(ctx);
	duk_get_prop_string(ctx, -1, MAGIC(Navigator));
	if (duk_is_undefined(ctx, -1)) {
		duk_pop(ctx);

		if (dukky_create_object(ctx,
					PROTO_NAME(NAVIGATOR),
					0) != DUK_EXEC_SUCCESS) {
			return duk_error(ctx,
				  DUK_ERR_ERROR,
				  "Unable to create navigator object");
		}
		duk_dup(ctx, -1);
		duk_put_prop_string(ctx, -3, MAGIC(Navigator));
	}
	return 1;
%}

getter Window::name()
%{
	const char *name;
	browser_window_get_name(priv->win, &name);
	duk_push_string(ctx, name);
	return 1;
%}

setter Window::name()
%{
	const char *name;
	name = duk_to_string(ctx, -1);
	browser_window_set_name(priv->win, name);
	return 0;
%}

method Window::alert()
%{
	duk_idx_t dukky_argc = duk_get_top(ctx);
	if (dukky_argc == 0) {
		NSLOG(netsurf, INFO, "JS ALERT");
	} else {
		duk_size_t msg_len;
		const char *msg;

		if (!duk_is_string(ctx, 0)) {
			duk_to_string(ctx, 0);
		}
		msg = duk_safe_to_lstring(ctx, 0, &msg_len);
		NSLOG(netsurf, INFO, "JS ALERT: %*s", (int)msg_len, msg);
	}
	return 0;
%}

method Window::setTimeout()
%{
	duk_idx_t argc = duk_get_top(ctx);
	duk_int_t timeout = 10;

	if (priv->closed_down == true) {
		return 0; /* coerced to undefined */
	}

	if (argc >= 2) {
		timeout = duk_get_int(ctx, 1);
	}
	/* func, [timeout, args...] */
	if (timeout < 10) { timeout = 10; }
	size_t handle = window_alloc_new_callback(ctx, priv, false, (int)timeout);

	duk_push_int(ctx, (duk_int_t)handle);
	return 1;
%}

method Window::setInterval()
%{
	duk_idx_t argc = duk_get_top(ctx);
	duk_int_t timeout = 10;

	if (priv->closed_down == true) {
		return 0; /* coerced to undefined */
	}

	if (argc >= 2) {
		timeout = duk_get_int(ctx, 1);
	}
	/* func, [timeout, args...] */
	if (timeout < 10) { timeout = 10; }
	size_t handle = window_alloc_new_callback(ctx, priv, true, (int)timeout);

	duk_push_int(ctx, (duk_int_t)handle);
	return 1;
%}

method Window::clearTimeout()
%{
	duk_int_t handle = duk_get_int(ctx, 0);
	window_remove_callback_by_handle(ctx, priv, (size_t) handle);

	return 0;
%}

method Window::clearInterval()
%{
	duk_int_t handle = duk_get_int(ctx, 0);
	window_remove_callback_by_handle(ctx, priv, (size_t) handle);

	return 0;
%}

getter Window::onabort();
setter Window::onabort();
getter Window::onafterprint();
setter Window::onafterprint();
getter Window::onautocompleteerror();
setter Window::onautocompleteerror();
getter Window::onautocomplete();
setter Window::onautocomplete();
getter Window::onbeforeprint();
setter Window::onbeforeprint();
getter Window::onbeforeunload();
setter Window::onbeforeunload();
getter Window::onblur();
setter Window::onblur();
getter Window::oncancel();
setter Window::oncancel();
getter Window::oncanplaythrough();
setter Window::oncanplaythrough();
getter Window::oncanplay();
setter Window::oncanplay();
getter Window::onchange();
setter Window::onchange();
getter Window::onclick();
setter Window::onclick();
getter Window::onclose();
setter Window::onclose();
getter Window::oncontextmenu();
setter Window::oncontextmenu();
getter Window::oncuechange();
setter Window::oncuechange();
getter Window::ondblclick();
setter Window::ondblclick();
getter Window::ondragend();
setter Window::ondragend();
getter Window::ondragenter();
setter Window::ondragenter();
getter Window::ondragexit();
setter Window::ondragexit();
getter Window::ondragleave();
setter Window::ondragleave();
getter Window::ondragover();
setter Window::ondragover();
getter Window::ondragstart();
setter Window::ondragstart();
getter Window::ondrag();
setter Window::ondrag();
getter Window::ondrop();
setter Window::ondrop();
getter Window::ondurationchange();
setter Window::ondurationchange();
getter Window::onemptied();
setter Window::onemptied();
getter Window::onended();
setter Window::onended();
getter Window::onerror();
setter Window::onerror();
getter Window::onfocus();
setter Window::onfocus();
getter Window::onhashchange();
setter Window::onhashchange();
getter Window::oninput();
setter Window::oninput();
getter Window::oninvalid();
setter Window::oninvalid();
getter Window::onkeydown();
setter Window::onkeydown();
getter Window::onkeypress();
setter Window::onkeypress();
getter Window::onkeyup();
setter Window::onkeyup();
getter Window::onlanguagechange();
setter Window::onlanguagechange();
getter Window::onloadeddata();
setter Window::onloadeddata();
getter Window::onloadedmetadata();
setter Window::onloadedmetadata();
getter Window::onloadstart();
setter Window::onloadstart();
getter Window::onload();
setter Window::onload();
getter Window::onmessage();
setter Window::onmessage();
getter Window::onmousedown();
setter Window::onmousedown();
getter Window::onmouseenter();
setter Window::onmouseenter();
getter Window::onmouseleave();
setter Window::onmouseleave();
getter Window::onmousemove();
setter Window::onmousemove();
getter Window::onmouseout();
setter Window::onmouseout();
getter Window::onmouseover();
setter Window::onmouseover();
getter Window::onmouseup();
setter Window::onmouseup();
getter Window::onoffline();
setter Window::onoffline();
getter Window::ononline();
setter Window::ononline();
getter Window::onpagehide();
setter Window::onpagehide();
getter Window::onpageshow();
setter Window::onpageshow();
getter Window::onpause();
setter Window::onpause();
getter Window::onplaying();
setter Window::onplaying();
getter Window::onplay();
setter Window::onplay();
getter Window::onpopstate();
setter Window::onpopstate();
getter Window::onprogress();
setter Window::onprogress();
getter Window::onratechange();
setter Window::onratechange();
getter Window::onreset();
setter Window::onreset();
getter Window::onresize();
setter Window::onresize();
getter Window::onscroll();
setter Window::onscroll();
getter Window::onseeked();
setter Window::onseeked();
getter Window::onseeking();
setter Window::onseeking();
getter Window::onselect();
setter Window::onselect();
getter Window::onshow();
setter Window::onshow();
getter Window::onsort();
setter Window::onsort();
getter Window::onstalled();
setter Window::onstalled();
getter Window::onstorage();
setter Window::onstorage();
getter Window::onsubmit();
setter Window::onsubmit();
getter Window::onsuspend();
setter Window::onsuspend();
getter Window::ontimeupdate();
setter Window::ontimeupdate();
getter Window::ontoggle();
setter Window::ontoggle();
getter Window::onunload();
setter Window::onunload();
getter Window::onvolumechange();
setter Window::onvolumechange();
getter Window::onwaiting();
setter Window::onwaiting();
getter Window::onwheel();
setter Window::onwheel();
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/*
 *  duk_config.h configuration header generated by genconfig.py.
 *
 *  Git commit: external
 *  Git describe: external
 *  Git branch: external
 *
 *  Supported platforms:
 *      - Mac OSX, iPhone, Darwin
 *      - Orbis
 *      - OpenBSD
 *      - Generic BSD
 *      - Atari ST TOS
 *      - AmigaOS
 *      - Durango (XboxOne)
 *      - Windows
 *      - Flashplayer (Crossbridge)
 *      - QNX
 *      - TI-Nspire
 *      - Emscripten
 *      - Android
 *      - Linux
 *      - Solaris
 *      - AIX
 *      - HPUX
 *      - Generic POSIX
 *      - Cygwin
 *      - Generic UNIX
 *      - Generic fallback
 *
 *  Supported architectures:
 *      - x86
 *      - x64
 *      - x32
 *      - ARM 32-bit
 *      - ARM 64-bit
 *      - MIPS 32-bit
 *      - MIPS 64-bit
 *      - PowerPC 32-bit
 *      - PowerPC 64-bit
 *      - SPARC 32-bit
 *      - SPARC 64-bit
 *      - SuperH
 *      - Motorola 68k
 *      - Emscripten
 *      - Generic
 *
 *  Supported compilers:
 *      - Clang
 *      - GCC
 *      - MSVC
 *      - Emscripten
 *      - TinyC
 *      - VBCC
 *      - Bruce's C compiler
 *      - Generic
 *
 */

#if !defined(DUK_CONFIG_H_INCLUDED)
#define DUK_CONFIG_H_INCLUDED

/*
 *  Intermediate helper defines
 */

/* DLL build detection */
/* not configured for DLL build */
#undef DUK_F_DLL_BUILD

/* Apple OSX, iOS */
#if defined(__APPLE__)
#define DUK_F_APPLE
#endif

/* FreeBSD */
#if defined(__FreeBSD__) || defined(__FreeBSD)
#define DUK_F_FREEBSD
#endif

/* Orbis (PS4) variant */
#if defined(DUK_F_FREEBSD) && defined(__ORBIS__)
#define DUK_F_ORBIS
#endif

/* OpenBSD */
#if defined(__OpenBSD__) || defined(__OpenBSD)
#define DUK_F_OPENBSD
#endif

/* NetBSD */
#if defined(__NetBSD__) || defined(__NetBSD)
#define DUK_F_NETBSD
#endif

/* BSD variant */
#if defined(DUK_F_FREEBSD) || defined(DUK_F_NETBSD) || defined(DUK_F_OPENBSD) || \
    defined(__bsdi__) || defined(__DragonFly__)
#define DUK_F_BSD
#endif

/* Atari ST TOS.  __TOS__ defined by PureC.  No platform define in VBCC
 * apparently, so to use with VBCC user must define __TOS__ manually.
  */
#if defined(__TOS__)
#define DUK_F_TOS
#endif

/* Motorola 68K.  Not defined by VBCC, so user must define one of these
 * manually when using VBCC.
 */
#if defined(__m68k__) || defined(M68000) || defined(__MC68K__)
#define DUK_F_M68K
#endif

/* AmigaOS.  Neither AMIGA nor __amigaos__ is defined on VBCC, so user must
 * define 'AMIGA' manually when using VBCC.
 */
#if defined(AMIGA) || defined(__amigaos__)
#define DUK_F_AMIGAOS
#endif

/* PowerPC */
#if defined(__powerpc) || defined(__powerpc__) || defined(__PPC__)
#define DUK_F_PPC
#if defined(__PPC64__) || defined(__LP64__) || defined(_LP64)
#define DUK_F_PPC64
#else
#define DUK_F_PPC32
#endif
#endif

/* Durango (Xbox One) */
#if defined(_DURANGO) || defined(_XBOX_ONE)
#define DUK_F_DURANGO
#endif

/* Windows, both 32-bit and 64-bit */
#if defined(_WIN32) || defined(WIN32) || defined(_WIN64) || defined(WIN64) || \
    defined(__WIN32__) || defined(__TOS_WIN__) || defined(__WINDOWS__)
#define DUK_F_WINDOWS
#if defined(_WIN64) || defined(WIN64)
#define DUK_F_WIN64
#else
#define DUK_F_WIN32
#endif
#endif

/* Flash player (e.g. Crossbridge) */
#if defined(__FLASHPLAYER__)
#define DUK_F_FLASHPLAYER
#endif

/* QNX */
#if defined(__QNX__)
#define DUK_F_QNX
#endif

/* TI-Nspire (using Ndless) */
#if defined(_TINSPIRE)
#define DUK_F_TINSPIRE
#endif

/* Emscripten (provided explicitly by user), improve if possible */
#if defined(EMSCRIPTEN)
#define DUK_F_EMSCRIPTEN
#endif

/* BCC (Bruce's C compiler): this is a "torture target" for compilation */
#if defined(__BCC__) || defined(__BCC_VERSION__)
#define DUK_F_BCC
#endif

#if defined(ANDROID) || defined(__ANDROID__)
#define DUK_F_ANDROID
#endif

/* Linux */
#if defined(__linux) || defined(__linux__) || defined(linux)
#define DUK_F_LINUX
#endif

/* illumos / Solaris */
#if defined(__sun) && defined(__SVR4)
#define DUK_F_SUN
#if defined(__SUNPRO_C) && (__SUNPRO_C < 0x550)
#define DUK_F_OLD_SOLARIS
/* Defines _ILP32 / _LP64 required by DUK_F_X86/DUK_F_X64.  Platforms
 * are processed before architectures, so this happens before the
 * DUK_F_X86/DUK_F_X64 detection is emitted.
 */
#include <sys/isa_defs.h>
#endif
#endif

/* AIX */
#if defined(_AIX)
/* defined(__xlc__) || defined(__IBMC__): works but too wide */
#define DUK_F_AIX
#endif

/* HPUX */
#if defined(__hpux)
#define DUK_F_HPUX
#if defined(__ia64)
#define DUK_F_HPUX_ITANIUM
#endif
#endif

/* POSIX */
#if defined(__posix)
#define DUK_F_POSIX
#endif

/* Cygwin */
#if defined(__CYGWIN__)
#define DUK_F_CYGWIN
#endif

/* Generic Unix (includes Cygwin) */
#if defined(__unix) || defined(__unix__) || defined(unix) || \
    defined(DUK_F_LINUX) || defined(DUK_F_BSD)
#define DUK_F_UNIX
#endif

/* Intel x86 (32-bit), x64 (64-bit) or x32 (64-bit but 32-bit pointers),
 * define only one of DUK_F_X86, DUK_F_X64, DUK_F_X32.
 * https://sites.google.com/site/x32abi/
 *
 * With DUK_F_OLD_SOLARIS the <sys/isa_defs.h> header must be included
 * before this.
 */
#if defined(__amd64__) || defined(__amd64) || \
    defined(__x86_64__) || defined(__x86_64) || \
    defined(_M_X64) || defined(_M_AMD64)
#if defined(__ILP32__) || defined(_ILP32)
#define DUK_F_X32
#else
#define DUK_F_X64
#endif
#elif defined(i386) || defined(__i386) || defined(__i386__) || \
      defined(__i486__) || defined(__i586__) || defined(__i686__) || \
      defined(__IA32__) || defined(_M_IX86) || defined(__X86__) || \
      defined(_X86_) || defined(__THW_INTEL__) || defined(__I86__)
#if defined(__LP64__) || defined(_LP64)
/* This should not really happen, but would indicate x64. */
#define DUK_F_X64
#else
#define DUK_F_X86
#endif
#endif

/* ARM */
#if defined(__arm__) || defined(__thumb__) || defined(_ARM) || defined(_M_ARM) || defined(_M_ARM64) || defined(__aarch64__)
#define DUK_F_ARM
#if defined(__LP64__) || defined(_LP64) || defined(__arm64) || defined(__arm64__) || defined(_M_ARM64) || defined(__aarch64__)
#define DUK_F_ARM64
#else
#define DUK_F_ARM32
#endif
#endif

/* MIPS.  Related defines: __MIPSEB__, __MIPSEL__, __mips_isa_rev, __LP64__ */
#if defined(__mips__) || defined(mips) || defined(_MIPS_ISA) || \
    defined(_R3000) || defined(_R4000) || defined(_R5900) || \
    defined(_MIPS_ISA_MIPS1) || defined(_MIPS_ISA_MIPS2) || \
    defined(_MIPS_ISA_MIPS3) || defined(_MIPS_ISA_MIPS4) || \
    defined(__mips) || defined(__MIPS__)
#define DUK_F_MIPS
#if defined(__LP64__) || defined(_LP64) || defined(__mips64) || \
    defined(__mips64__) || defined(__mips_n64)
#define DUK_F_MIPS64
#else
#define DUK_F_MIPS32
#endif
#endif

/* SPARC */
#if defined(sparc) || defined(__sparc) || defined(__sparc__)
#define DUK_F_SPARC
#if defined(__LP64__) || defined(_LP64)
#define DUK_F_SPARC64
#else
#define DUK_F_SPARC32
#endif
#endif

/* SuperH */
#if defined(__sh__) || \
    defined(__sh1__) || defined(__SH1__) || \
    defined(__sh2__) || defined(__SH2__) || \
    defined(__sh3__) || defined(__SH3__) || \
    defined(__sh4__) || defined(__SH4__) || \
    defined(__sh5__) || defined(__SH5__)
#define DUK_F_SUPERH
#endif

/* Clang */
#if defined(__clang__)
#define DUK_F_CLANG
#endif

/* C++ */
#undef DUK_F_CPP
#if defined(__cplusplus)
#define DUK_F_CPP
#endif

/* C99 or above */
#undef DUK_F_C99
#if defined(__STDC_VERSION__) && (__STDC_VERSION__ >= 199901L)
#define DUK_F_C99
#endif

/* C++11 or above */
#undef DUK_F_CPP11
#if defined(__cplusplus) && (__cplusplus >= 201103L)
#define DUK_F_CPP11
#endif

/* GCC.  Clang also defines __GNUC__ so don't detect GCC if using Clang. */
#if defined(__GNUC__) && !defined(__clang__) && !defined(DUK_F_CLANG)
#define DUK_F_GCC
#if defined(__GNUC__) && defined(__GNUC_MINOR__) && defined(__GNUC_PATCHLEVEL__)
/* Convenience, e.g. gcc 4.5.1 == 40501; http://stackoverflow.com/questions/6031819/emulating-gccs-builtin-unreachable */
#define DUK_F_GCC_VERSION  (__GNUC__ * 10000L + __GNUC_MINOR__ * 100L + __GNUC_PATCHLEVEL__)
#else
#error cannot figure out gcc version
#endif
#endif

/* MinGW.  Also GCC flags (DUK_F_GCC) are enabled now. */
#if defined(__MINGW32__) || defined(__MINGW64__)
#define DUK_F_MINGW
#endif

/* MSVC */
#if defined(_MSC_VER)
/* MSVC preprocessor defines: http://msdn.microsoft.com/en-us/library/b0084kay.aspx
 * _MSC_FULL_VER includes the build number, but it has at least two formats, see e.g.
 * BOOST_MSVC_FULL_VER in http://www.boost.org/doc/libs/1_52_0/boost/config/compiler/visualc.hpp
 */
#define DUK_F_MSVC
#if defined(_MSC_FULL_VER)
#if (_MSC_FULL_VER > 100000000)
#define DUK_F_MSVC_FULL_VER _MSC_FULL_VER
#else
#define DUK_F_MSCV_FULL_VER (_MSC_FULL_VER * 10)
#endif
#endif
#endif  /* _MSC_VER */

/* TinyC */
#if defined(__TINYC__)
/* http://bellard.org/tcc/tcc-doc.html#SEC9 */
#define DUK_F_TINYC
#endif

/* VBCC */
#if defined(__VBCC__)
#define DUK_F_VBCC
#endif

/* Atari Mint */
#if defined(__MINT__)
#define DUK_F_MINT
#endif

/*
 *  Platform autodetection
 */

/* Workaround for older C++ compilers before including <inttypes.h>,
 * see e.g.: https://sourceware.org/bugzilla/show_bug.cgi?id=15366
 */
#if defined(__cplusplus) && !defined(__STDC_LIMIT_MACROS)
#define __STDC_LIMIT_MACROS
#endif
#if defined(__cplusplus) && !defined(__STDC_CONSTANT_MACROS)
#define __STDC_CONSTANT_MACROS
#endif

#if defined(DUK_F_APPLE)
/* --- Mac OSX, iPhone, Darwin --- */
#define DUK_USE_DATE_NOW_GETTIMEOFDAY
#define DUK_USE_DATE_TZO_GMTIME_R
#define DUK_USE_DATE_PRS_STRPTIME
#define DUK_USE_DATE_FMT_STRFTIME
#include <TargetConditionals.h>
#include <architecture/byte_order.h>
#include <sys/param.h>
#include <sys/time.h>
#include <time.h>

/* http://stackoverflow.com/questions/5919996/how-to-detect-reliably-mac-os-x-ios-linux-windows-in-c-preprocessor */
#if TARGET_IPHONE_SIMULATOR
#define DUK_USE_OS_STRING "iphone-sim"
#elif TARGET_OS_IPHONE
#define DUK_USE_OS_STRING "iphone"
#elif TARGET_OS_MAC
#define DUK_USE_OS_STRING "osx"
#else
#define DUK_USE_OS_STRING "osx-unknown"
#endif

/* Use _setjmp() on Apple by default, see GH-55. */
#define DUK_JMPBUF_TYPE       jmp_buf
#define DUK_SETJMP(jb)        _setjmp((jb))
#define DUK_LONGJMP(jb)       _longjmp((jb), 1)
#elif defined(DUK_F_ORBIS)
/* --- Orbis --- */
/* Orbis = PS4 */
#define DUK_USE_DATE_NOW_GETTIMEOFDAY
#define DUK_USE_DATE_TZO_GMTIME_S
/* no parsing (not an error) */
#define DUK_USE_DATE_FMT_STRFTIME
#include <sys/types.h>
#include <machine/endian.h>
#include <sys/param.h>
#include <sys/time.h>
#include <time.h>

#define DUK_USE_OS_STRING  "orbis"
#elif defined(DUK_F_OPENBSD)
/* --- OpenBSD --- */
/* http://www.monkey.org/openbsd/archive/ports/0401/msg00089.html */
#define DUK_USE_DATE_NOW_GETTIMEOFDAY
#define DUK_USE_DATE_TZO_GMTIME_R
#define DUK_USE_DATE_PRS_STRPTIME
#define DUK_USE_DATE_FMT_STRFTIME
#include <sys/types.h>
#include <sys/endian.h>
#include <sys/param.h>
#include <sys/time.h>
#include <time.h>

#define DUK_USE_OS_STRING  "openbsd"
#elif defined(DUK_F_BSD)
/* --- Generic BSD --- */
#define DUK_USE_DATE_NOW_GETTIMEOFDAY
#define DUK_USE_DATE_TZO_GMTIME_R
#define DUK_USE_DATE_PRS_STRPTIME
#define DUK_USE_DATE_FMT_STRFTIME
#include <sys/types.h>
#include <sys/endian.h>
#include <sys/param.h>
#include <sys/time.h>
#include <time.h>

#define DUK_USE_OS_STRING  "bsd"
#elif defined(DUK_F_TOS)
/* --- Atari ST TOS --- */
#define DUK_USE_DATE_NOW_TIME
#define DUK_USE_DATE_TZO_GMTIME
/* no parsing (not an error) */
#define DUK_USE_DATE_FMT_STRFTIME
#include <time.h>

#define DUK_USE_OS_STRING  "tos"

/* TOS on M68K is always big endian. */
#if !defined(DUK_USE_BYTEORDER) && defined(DUK_F_M68K)
#define DUK_USE_BYTEORDER 3
#endif
#elif defined(DUK_F_AMIGAOS)
/* --- AmigaOS --- */
#if defined(DUK_F_M68K)
/* AmigaOS on M68k */
#define DUK_USE_DATE_NOW_TIME
#define DUK_USE_DATE_TZO_GMTIME
/* no parsing (not an error) */
#define DUK_USE_DATE_FMT_STRFTIME
#include <time.h>
#elif defined(DUK_F_PPC)
#define DUK_USE_DATE_NOW_GETTIMEOFDAY
#define DUK_USE_DATE_TZO_GMTIME_R
#define DUK_USE_DATE_PRS_STRPTIME
#define DUK_USE_DATE_FMT_STRFTIME
#include <time.h>
#if !defined(UINTPTR_MAX)
#define UINTPTR_MAX UINT_MAX
#endif
#else
#error AmigaOS but not M68K/PPC, not supported now
#endif

#define DUK_USE_OS_STRING "amigaos"

/* AmigaOS on M68K or PPC is always big endian. */
#if !defined(DUK_USE_BYTEORDER) && (defined(DUK_F_M68K) || defined(DUK_F_PPC))
#define DUK_USE_BYTEORDER 3
#endif
#elif defined(DUK_F_DURANGO)
/* --- Durango (XboxOne) --- */
/* Durango = XboxOne
 * Configuration is nearly identical to Windows, except for
 * DUK_USE_DATE_TZO_WINDOWS.
 */

/* Initial fix: disable secure CRT related warnings when compiling Duktape
 * itself (must be defined before including Windows headers).  Don't define
 * for user code including duktape.h.
 */
#if defined(DUK_COMPILING_DUKTAPE) && !defined(_CRT_SECURE_NO_WARNINGS)
#define _CRT_SECURE_NO_WARNINGS
#endif

/* MSVC does not have sys/param.h */
#define DUK_USE_DATE_NOW_WINDOWS
#define DUK_USE_DATE_TZO_WINDOWS_NO_DST
/* Note: PRS and FMT are intentionally left undefined for now.  This means
 * there is no platform specific date parsing/formatting but there is still
 * the ISO 8601 standard format.
 */
#if defined(DUK_COMPILING_DUKTAPE)
/* Only include when compiling Duktape to avoid polluting application build
 * with a lot of unnecessary defines.
 */
#include <windows.h>
#endif

#define DUK_USE_OS_STRING "durango"

#if !defined(DUK_USE_BYTEORDER)
#define DUK_USE_BYTEORDER 1
#endif
#elif defined(DUK_F_WINDOWS)
/* --- Windows --- */
/* Windows version can't obviously be determined at compile time,
 * but _WIN32_WINNT indicates the minimum version targeted:
 * - https://msdn.microsoft.com/en-us/library/6sehtctf.aspx
 */

/* Initial fix: disable secure CRT related warnings when compiling Duktape
 * itself (must be defined before including Windows headers).  Don't define
 * for user code including duktape.h.
 */
#if defined(DUK_COMPILING_DUKTAPE) && !defined(_CRT_SECURE_NO_WARNINGS)
#define _CRT_SECURE_NO_WARNINGS
#endif

/* Windows 32-bit and 64-bit are currently the same. */
/* MSVC does not have sys/param.h */

#if defined(DUK_COMPILING_DUKTAPE)
/* Only include when compiling Duktape to avoid polluting application build
 * with a lot of unnecessary defines.
 */
#include <windows.h>
#endif

/* GetSystemTimePreciseAsFileTime() available from Windows 8:
 * https://msdn.microsoft.com/en-us/library/windows/desktop/hh706895(v=vs.85).aspx
 */
#if defined(DUK_USE_DATE_NOW_WINDOWS_SUBMS) || defined(DUK_USE_DATE_NOW_WINDOWS)
/* User forced provider. */
#else
#if defined(_WIN32_WINNT) && (_WIN32_WINNT >= 0x0602)
#define DUK_USE_DATE_NOW_WINDOWS_SUBMS
#else
#define DUK_USE_DATE_NOW_WINDOWS
#endif
#endif

#define DUK_USE_DATE_TZO_WINDOWS

/* Note: PRS and FMT are intentionally left undefined for now.  This means
 * there is no platform specific date parsing/formatting but there is still
 * the ISO 8601 standard format.
 */

/* QueryPerformanceCounter() may go backwards in Windows XP, so enable for
 * Vista and later: https://msdn.microsoft.com/en-us/library/windows/desktop/dn553408(v=vs.85).aspx#qpc_support_in_windows_versions
 */
#if !defined(DUK_USE_GET_MONOTONIC_TIME_WINDOWS_QPC) && \
    defined(_WIN32_WINNT) && (_WIN32_WINNT >= 0x0600)
#define DUK_USE_GET_MONOTONIC_TIME_WINDOWS_QPC
#endif

#define DUK_USE_OS_STRING "windows"

/* On Windows, assume we're little endian.  Even Itanium which has a
 * configurable endianness runs little endian in Windows.
 */
#if !defined(DUK_USE_BYTEORDER)
#define DUK_USE_BYTEORDER 1
#endif
#elif defined(DUK_F_FLASHPLAYER)
/* --- Flashplayer (Crossbridge) --- */
#define DUK_USE_DATE_NOW_GETTIMEOFDAY
#define DUK_USE_DATE_TZO_GMTIME_R
#define DUK_USE_DATE_PRS_STRPTIME
#define DUK_USE_DATE_FMT_STRFTIME
#include <endian.h>
#include <sys/param.h>
#include <sys/time.h>
#include <time.h>

#define DUK_USE_OS_STRING "flashplayer"

#if !defined(DUK_USE_BYTEORDER) && defined(DUK_F_FLASHPLAYER)
#define DUK_USE_BYTEORDER 1
#endif
#elif defined(DUK_F_QNX)
/* --- QNX --- */
#if defined(DUK_F_QNX) && defined(DUK_COMPILING_DUKTAPE)
/* See: /opt/qnx650/target/qnx6/usr/include/sys/platform.h */
#define _XOPEN_SOURCE    600
#define _POSIX_C_SOURCE  200112L
#endif

#define DUK_USE_DATE_NOW_GETTIMEOFDAY
#define DUK_USE_DATE_TZO_GMTIME_R
#define DUK_USE_DATE_PRS_STRPTIME
#define DUK_USE_DATE_FMT_STRFTIME
#include <sys/types.h>
#include <sys/param.h>
#include <sys/time.h>
#include <time.h>

#define DUK_USE_OS_STRING "qnx"
#elif defined(DUK_F_TINSPIRE)
/* --- TI-Nspire --- */
#if defined(DUK_COMPILING_DUKTAPE) && !defined(_XOPEN_SOURCE)
#define _XOPEN_SOURCE    /* e.g. strptime */
#endif

#define DUK_USE_DATE_NOW_GETTIMEOFDAY
#define DUK_USE_DATE_TZO_GMTIME_R
#define DUK_USE_DATE_PRS_STRPTIME
#define DUK_USE_DATE_FMT_STRFTIME
#include <sys/types.h>
#include <sys/param.h>
#include <sys/time.h>
#include <time.h>

#define DUK_USE_OS_STRING "tinspire"
#elif defined(DUK_F_EMSCRIPTEN)
/* --- Emscripten --- */
#if defined(DUK_COMPILING_DUKTAPE)
#if !defined(_POSIX_C_SOURCE)
#define _POSIX_C_SOURCE  200809L
#endif
#if !defined(_GNU_SOURCE)
#define _GNU_SOURCE      /* e.g. getdate_r */
#endif
#if !defined(_XOPEN_SOURCE)
#define _XOPEN_SOURCE    /* e.g. strptime */
#endif
#endif  /* DUK_COMPILING_DUKTAPE */

#include <sys/types.h>
#if defined(DUK_F_BCC)
/* no endian.h */
#else
#include <endian.h>
#endif  /* DUK_F_BCC */
#include <sys/param.h>
#include <sys/time.h>
#include <time.h>
#include <stdint.h>

#define DUK_USE_DATE_NOW_GETTIMEOFDAY
#define DUK_USE_DATE_TZO_GMTIME_R
#define DUK_USE_DATE_PRS_STRPTIME
#define DUK_USE_DATE_FMT_STRFTIME

#define DUK_USE_OS_STRING "emscripten"
#elif defined(DUK_F_ANDROID)
/* --- Android --- */
#if defined(DUK_COMPILING_DUKTAPE)
#if !defined(_POSIX_C_SOURCE)
#define _POSIX_C_SOURCE  200809L
#endif
#if !defined(_GNU_SOURCE)
#define _GNU_SOURCE      /* e.g. getdate_r */
#endif
#if !defined(_XOPEN_SOURCE)
#define _XOPEN_SOURCE    /* e.g. strptime */
#endif
#endif  /* DUK_COMPILING_DUKTAPE */

#include <sys/types.h>
#if defined(DUK_F_BCC)
/* no endian.h or stdint.h */
#else
#include <endian.h>
#include <stdint.h>
#endif  /* DUK_F_BCC */
#include <sys/param.h>
#include <sys/time.h>
#include <time.h>

#define DUK_USE_DATE_NOW_GETTIMEOFDAY
#define DUK_USE_DATE_TZO_GMTIME_R
#define DUK_USE_DATE_PRS_STRPTIME
#define DUK_USE_DATE_FMT_STRFTIME

#if 0  /* XXX: safe condition? */
#define DUK_USE_GET_MONOTONIC_TIME_CLOCK_GETTIME
#endif

#define DUK_USE_OS_STRING "android"
#elif defined(DUK_F_LINUX)
/* --- Linux --- */
#if defined(DUK_COMPILING_DUKTAPE)
#if !defined(_POSIX_C_SOURCE)
#define _POSIX_C_SOURCE  200809L
#endif
#if !defined(_GNU_SOURCE)
#define _GNU_SOURCE      /* e.g. getdate_r */
#endif
#if !defined(_XOPEN_SOURCE)
#define _XOPEN_SOURCE    /* e.g. strptime */
#endif
#endif  /* DUK_COMPILING_DUKTAPE */

#include <sys/types.h>
#if defined(DUK_F_BCC)
/* no endian.h or stdint.h */
#else
#include <endian.h>
#include <stdint.h>
#endif  /* DUK_F_BCC */
#include <sys/param.h>
#include <sys/time.h>
#include <time.h>

#define DUK_USE_DATE_NOW_GETTIMEOFDAY
#define DUK_USE_DATE_TZO_GMTIME_R
#define DUK_USE_DATE_PRS_STRPTIME
#define DUK_USE_DATE_FMT_STRFTIME

#if 0  /* XXX: safe condition? */
#define DUK_USE_GET_MONOTONIC_TIME_CLOCK_GETTIME
#endif

#define DUK_USE_OS_STRING "linux"
#elif defined(DUK_F_SUN)
/* --- Solaris --- */
#define DUK_USE_DATE_NOW_GETTIMEOFDAY
#define DUK_USE_DATE_TZO_GMTIME_R
#define DUK_USE_DATE_PRS_STRPTIME
#define DUK_USE_DATE_FMT_STRFTIME

#include <sys/types.h>
#if defined(DUK_F_OLD_SOLARIS)
/* Old Solaris with no endian.h, stdint.h */
#define DUK_F_NO_STDINT_H
#if !defined(DUK_USE_BYTEORDER)
#define DUK_USE_BYTEORDER 3
#endif
#else  /* DUK_F_OLD_SOLARIS */
#include <ast/endian.h>
#endif  /* DUK_F_OLD_SOLARIS */

#include <sys/param.h>
#include <sys/time.h>
#include <time.h>

#define DUK_USE_OS_STRING "solaris"
#elif defined(DUK_F_AIX)
/* --- AIX --- */
#if !defined(DUK_USE_BYTEORDER)
#define DUK_USE_BYTEORDER 3
#endif
#define DUK_USE_DATE_NOW_GETTIMEOFDAY
#define DUK_USE_DATE_TZO_GMTIME_R
#define DUK_USE_DATE_PRS_STRPTIME
#define DUK_USE_DATE_FMT_STRFTIME
#include <sys/param.h>
#include <sys/time.h>
#include <time.h>

#define DUK_USE_OS_STRING "aix"
#elif defined(DUK_F_HPUX)
/* --- HPUX --- */
#define DUK_F_NO_STDINT_H
#if !defined(DUK_USE_BYTEORDER)
#define DUK_USE_BYTEORDER 3
#endif
#define DUK_USE_DATE_NOW_GETTIMEOFDAY
#define DUK_USE_DATE_TZO_GMTIME_R
#define DUK_USE_DATE_PRS_STRPTIME
#define DUK_USE_DATE_FMT_STRFTIME
#include <sys/param.h>
#include <sys/time.h>
#include <time.h>

#define DUK_USE_OS_STRING "hpux"
#elif defined(DUK_F_POSIX)
/* --- Generic POSIX --- */
#define DUK_USE_DATE_NOW_GETTIMEOFDAY
#define DUK_USE_DATE_TZO_GMTIME_R
#define DUK_USE_DATE_PRS_STRPTIME
#define DUK_USE_DATE_FMT_STRFTIME
#include <sys/types.h>
#include <endian.h>
#include <sys/param.h>
#include <sys/time.h>
#include <time.h>

#define DUK_USE_OS_STRING "posix"
#elif defined(DUK_F_CYGWIN)
/* --- Cygwin --- */
/* don't use strptime() for now */
#define DUK_USE_DATE_NOW_GETTIMEOFDAY
#define DUK_USE_DATE_TZO_GMTIME_R
#define DUK_USE_DATE_FMT_STRFTIME
#include <sys/types.h>
#include <endian.h>
#include <sys/param.h>
#include <sys/time.h>
#include <time.h>

#define DUK_JMPBUF_TYPE       jmp_buf
#define DUK_SETJMP(jb)        _setjmp((jb))
#define DUK_LONGJMP(jb)       _longjmp((jb), 1)

#define DUK_USE_OS_STRING "windows"
#elif defined(DUK_F_UNIX)
/* --- Generic UNIX --- */
#define DUK_USE_DATE_NOW_GETTIMEOFDAY
#define DUK_USE_DATE_TZO_GMTIME_R
#define DUK_USE_DATE_PRS_STRPTIME
#define DUK_USE_DATE_FMT_STRFTIME
#include <time.h>
#include <sys/time.h>
#define DUK_USE_OS_STRING "unknown"
#else
/* --- Generic fallback --- */
/* The most portable current time provider is time(), but it only has a
 * one second resolution.
 */
#define DUK_USE_DATE_NOW_TIME

/* The most portable way to figure out local time offset is gmtime(),
 * but it's not thread safe so use with caution.
 */
#define DUK_USE_DATE_TZO_GMTIME

/* Avoid custom date parsing and formatting for portability. */
#undef DUK_USE_DATE_PRS_STRPTIME
#undef DUK_USE_DATE_FMT_STRFTIME

/* Rely on C89 headers only; time.h must be here. */
#include <time.h>

#define DUK_USE_OS_STRING "unknown"
#endif  /* autodetect platform */

/* Shared includes: C89 */
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <stdarg.h>  /* varargs */
#include <setjmp.h>
#include <stddef.h>  /* e.g. ptrdiff_t */
#include <math.h>
#include <limits.h>

/* date.h is omitted, and included per platform */

/* Shared includes: stdint.h is C99 */
#if defined(DUK_F_NO_STDINT_H)
/* stdint.h not available */
#else
/* Technically C99 (C++11) but found in many systems.  On some systems
 * __STDC_LIMIT_MACROS and __STDC_CONSTANT_MACROS must be defined before
 * including stdint.h (see above).
 */
#include <stdint.h>
#endif

/* <exception> is only included if needed, based on DUK_USE_xxx flags. */

/*
 *  Architecture autodetection
 */

#if defined(DUK_F_X86)
/* --- x86 --- */
#define DUK_USE_ARCH_STRING "x86"
#if !defined(DUK_USE_BYTEORDER)
#define DUK_USE_BYTEORDER 1
#endif

#define DUK_USE_PACKED_TVAL

/* FreeBSD, -m32, and clang prior to 5.0 has union aliasing issues which
 * break duk_tval copying.  Disable packed duk_tval automatically.
 */
#if defined(DUK_F_FREEBSD) && defined(DUK_F_X86) && \
    defined(__clang__) && defined(__clang_major__) && (__clang_major__ < 5)
#undef DUK_USE_PACKED_TVAL
#endif
#define DUK_F_PACKED_TVAL_PROVIDED
#elif defined(DUK_F_X64)
/* --- x64 --- */
#define DUK_USE_ARCH_STRING "x64"
#if !defined(DUK_USE_BYTEORDER)
#define DUK_USE_BYTEORDER 1
#endif
#undef DUK_USE_PACKED_TVAL
#define DUK_F_PACKED_TVAL_PROVIDED
#elif defined(DUK_F_X32)
/* --- x32 --- */
#define DUK_USE_ARCH_STRING "x32"
#if !defined(DUK_USE_BYTEORDER)
#define DUK_USE_BYTEORDER 1
#endif
#define DUK_USE_PACKED_TVAL
#define DUK_F_PACKED_TVAL_PROVIDED
#elif defined(DUK_F_ARM32)
/* --- ARM 32-bit --- */
#define DUK_USE_ARCH_STRING "arm32"
/* Byte order varies, so rely on autodetect. */
#define DUK_USE_PACKED_TVAL
#define DUK_F_PACKED_TVAL_PROVIDED
#elif defined(DUK_F_ARM64)
/* --- ARM 64-bit --- */
#define DUK_USE_ARCH_STRING "arm64"
/* Byte order varies, so rely on autodetect. */
#undef DUK_USE_PACKED_TVAL
#define DUK_F_PACKED_TVAL_PROVIDED
#elif defined(DUK_F_MIPS32)
/* --- MIPS 32-bit --- */
#define DUK_USE_ARCH_STRING "mips32"
/* MIPS byte order varies so rely on autodetection. */
#define DUK_USE_PACKED_TVAL
#define DUK_F_PACKED_TVAL_PROVIDED
#elif defined(DUK_F_MIPS64)
/* --- MIPS 64-bit --- */
#define DUK_USE_ARCH_STRING "mips64"
/* MIPS byte order varies so rely on autodetection. */
#undef DUK_USE_PACKED_TVAL
#define DUK_F_PACKED_TVAL_PROVIDED
#elif defined(DUK_F_PPC32)
/* --- PowerPC 32-bit --- */
#define DUK_USE_ARCH_STRING "ppc32"
#if !defined(DUK_USE_BYTEORDER)
#define DUK_USE_BYTEORDER 3
#endif
#define DUK_USE_PACKED_TVAL
#define DUK_F_PACKED_TVAL_PROVIDED
#elif defined(DUK_F_PPC64)
/* --- PowerPC 64-bit --- */
#define DUK_USE_ARCH_STRING "ppc64"
#if !defined(DUK_USE_BYTEORDER)
#define DUK_USE_BYTEORDER 3
#endif
#undef DUK_USE_PACKED_TVAL
#define DUK_F_PACKED_TVAL_PROVIDED
#elif defined(DUK_F_SPARC32)
/* --- SPARC 32-bit --- */
#define DUK_USE_ARCH_STRING "sparc32"
/* SPARC byte order varies so rely on autodetection. */
#define DUK_USE_PACKED_TVAL
#define DUK_F_PACKED_TVAL_PROVIDED
#elif defined(DUK_F_SPARC64)
/* --- SPARC 64-bit --- */
#define DUK_USE_ARCH_STRING "sparc64"
/* SPARC byte order varies so rely on autodetection. */
#undef DUK_USE_PACKED_TVAL
#define DUK_F_PACKED_TVAL_PROVIDED
#elif defined(DUK_F_SUPERH)
/* --- SuperH --- */
#define DUK_USE_ARCH_STRING "sh"
/* Byte order varies, rely on autodetection. */
#define DUK_USE_PACKED_TVAL
#define DUK_F_PACKED_TVAL_PROVIDED
#elif defined(DUK_F_M68K)
/* --- Motorola 68k --- */
#define DUK_USE_ARCH_STRING "m68k"
#if !defined(DUK_USE_BYTEORDER)
#define DUK_USE_BYTEORDER 3
#endif
#define DUK_USE_PACKED_TVAL
#define DUK_F_PACKED_TVAL_PROVIDED
#elif defined(DUK_F_EMSCRIPTEN)
/* --- Emscripten --- */
#define DUK_USE_ARCH_STRING "emscripten"
#if !defined(DUK_USE_BYTEORDER)
#define DUK_USE_BYTEORDER 1
#endif
#undef DUK_USE_PACKED_TVAL
#define DUK_F_PACKED_TVAL_PROVIDED
#else
/* --- Generic --- */
/* These are necessary wild guesses. */
#define DUK_USE_ARCH_STRING "generic"
/* Rely on autodetection for byte order, alignment, and packed tval. */
#endif  /* autodetect architecture */

/*
 *  Compiler autodetection
 */

#if defined(DUK_F_CLANG)
/* --- Clang --- */
#if defined(DUK_F_C99) || defined(DUK_F_CPP11)
/* C99 / C++11 and above: rely on va_copy() which is required. */
#define DUK_VA_COPY(dest,src) va_copy(dest,src)
#else
/* Clang: assume we have __va_copy() in non-C99 mode. */
#define DUK_VA_COPY(dest,src) __va_copy(dest,src)
#endif

#define DUK_NORETURN(decl)  decl __attribute__((noreturn))

#if defined(__clang__) && defined(__has_builtin)
#if __has_builtin(__builtin_unreachable)
#define DUK_UNREACHABLE()  do { __builtin_unreachable(); } while (0)
#endif
#endif

#define DUK_USE_BRANCH_HINTS
#define DUK_LIKELY(x)    __builtin_expect((x), 1)
#define DUK_UNLIKELY(x)  __builtin_expect((x), 0)
#if defined(__clang__) && defined(__has_builtin)
#if __has_builtin(__builtin_unpredictable)
#define DUK_UNPREDICTABLE(x)  __builtin_unpredictable((x))
#endif
#endif

#if defined(DUK_F_C99) || defined(DUK_F_CPP11)
#define DUK_NOINLINE        __attribute__((noinline))
#define DUK_INLINE          inline
#define DUK_ALWAYS_INLINE   inline __attribute__((always_inline))
#endif

/* DUK_HOT */
/* DUK_COLD */

#if defined(DUK_F_DLL_BUILD) && defined(DUK_F_WINDOWS)
/* MSVC dllexport/dllimport: appropriate __declspec depends on whether we're
 * compiling Duktape or the application.
 */
#if defined(DUK_COMPILING_DUKTAPE)
#define DUK_EXTERNAL_DECL  extern __declspec(dllexport)
#define DUK_EXTERNAL       __declspec(dllexport)
#else
#define DUK_EXTERNAL_DECL  extern __declspec(dllimport)
#define DUK_EXTERNAL       should_not_happen
#endif
#if defined(DUK_SINGLE_FILE)
#define DUK_INTERNAL_DECL  static
#define DUK_INTERNAL       static
#else
#define DUK_INTERNAL_DECL  extern
#define DUK_INTERNAL       /*empty*/
#endif
#define DUK_LOCAL_DECL     static
#define DUK_LOCAL          static
#else
#define DUK_EXTERNAL_DECL  __attribute__ ((visibility("default"))) extern
#define DUK_EXTERNAL       __attribute__ ((visibility("default")))
#if defined(DUK_SINGLE_FILE)
#if (defined(DUK_F_GCC_VERSION) && DUK_F_GCC_VERSION >= 30101) || defined(DUK_F_CLANG)
/* Minimize warnings for unused internal functions with GCC >= 3.1.1 and
 * Clang.  Based on documentation it should suffice to have the attribute
 * in the declaration only, but in practice some warnings are generated unless
 * the attribute is also applied to the definition.
 */
#define DUK_INTERNAL_DECL  static __attribute__ ((unused))
#define DUK_INTERNAL       static __attribute__ ((unused))
#else
#define DUK_INTERNAL_DECL  static
#define DUK_INTERNAL       static
#endif
#else
#if (defined(DUK_F_GCC_VERSION) && DUK_F_GCC_VERSION >= 30101) || defined(DUK_F_CLANG)
#define DUK_INTERNAL_DECL  __attribute__ ((visibility("hidden"))) __attribute__ ((unused)) extern
#define DUK_INTERNAL       __attribute__ ((visibility("hidden"))) __attribute__ ((unused))
#else
#define DUK_INTERNAL_DECL  __attribute__ ((visibility("hidden"))) extern
#define DUK_INTERNAL       __attribute__ ((visibility("hidden")))
#endif
#endif
#define DUK_LOCAL_DECL     static
#define DUK_LOCAL          static
#endif

#if defined(DUK_F_CPP)
#define DUK_USE_COMPILER_STRING "clang"
#else
#define DUK_USE_COMPILER_STRING "clang"
#endif

#undef DUK_USE_VARIADIC_MACROS
#if defined(DUK_F_C99) || defined(DUK_F_CPP11)
#define DUK_USE_VARIADIC_MACROS
#endif

#define DUK_USE_UNION_INITIALIZERS

#undef DUK_USE_FLEX_C99
#undef DUK_USE_FLEX_ZEROSIZE
#undef DUK_USE_FLEX_ONESIZE
#if defined(DUK_F_C99)
#define DUK_USE_FLEX_C99
#else
#define DUK_USE_FLEX_ZEROSIZE
#endif

#undef DUK_USE_GCC_PRAGMAS
#define DUK_USE_PACK_CLANG_ATTR

#if defined(__clang__) && defined(__has_builtin)
#if __has_builtin(__builtin_bswap64)
#define DUK_BSWAP64(x) ((duk_uint64_t) __builtin_bswap64((duk_uint64_t) (x)))
#endif
#if __has_builtin(__builtin_bswap32)
#define DUK_BSWAP32(x) ((duk_uint32_t) __builtin_bswap32((duk_uint32_t) (x)))
#endif
#if __has_builtin(__builtin_bswap16)
#define DUK_BSWAP16(x) ((duk_uint16_t) __builtin_bswap16((duk_uint16_t) (x)))
#endif
#endif
#elif defined(DUK_F_GCC)
/* --- GCC --- */
#if defined(DUK_F_C99) || defined(DUK_F_CPP11)
/* C99 / C++11 and above: rely on va_copy() which is required. */
#define DUK_VA_COPY(dest,src) va_copy(dest,src)
#else
/* GCC: assume we have __va_copy() in non-C99 mode. */
#define DUK_VA_COPY(dest,src) __va_copy(dest,src)
#endif

#if defined(DUK_F_GCC_VERSION) && (DUK_F_GCC_VERSION >= 20500L) && (DUK_F_GCC_VERSION < 50000L)
/* Since gcc-2.5.
 *
 * Disabled temporarily in GCC 5+ because of an unresolved noreturn-related
 * issue: https://github.com/svaarala/duktape/issues/2155.
 */
#define DUK_NORETURN(decl)  decl __attribute__((noreturn))
#endif

#if defined(DUK_F_GCC_VERSION) && (DUK_F_GCC_VERSION >= 40500L)
/* Since gcc-4.5. */
#define DUK_UNREACHABLE()  do { __builtin_unreachable(); } while (0)
#endif

#define DUK_USE_BRANCH_HINTS
#if defined(DUK_F_GCC_VERSION) && (DUK_F_GCC_VERSION >= 40500L)
/* GCC: test not very accurate; enable only in relatively recent builds
 * because of bugs in gcc-4.4 (http://lists.debian.org/debian-gcc/2010/04/msg00000.html)
 */
#define DUK_LIKELY(x)    __builtin_expect((x), 1)
#define DUK_UNLIKELY(x)  __builtin_expect((x), 0)
#endif
/* XXX: equivalent of clang __builtin_unpredictable? */

#if (defined(DUK_F_C99) || defined(DUK_F_CPP11)) && \
    defined(DUK_F_GCC_VERSION) && (DUK_F_GCC_VERSION >= 30101)
#define DUK_NOINLINE        __attribute__((noinline))
#define DUK_INLINE          inline
#define DUK_ALWAYS_INLINE   inline __attribute__((always_inline))
#endif

#if (defined(DUK_F_C99) || defined(DUK_F_CPP11)) && \
    defined(DUK_F_GCC_VERSION) && (DUK_F_GCC_VERSION >= 40300)
#define DUK_HOT             __attribute__((hot))
#define DUK_COLD            __attribute__((cold))
#endif

#if defined(DUK_F_DLL_BUILD) && defined(DUK_F_WINDOWS)
/* MSVC dllexport/dllimport: appropriate __declspec depends on whether we're
 * compiling Duktape or the application.
 */
#if defined(DUK_COMPILING_DUKTAPE)
#define DUK_EXTERNAL_DECL  extern __declspec(dllexport)
#define DUK_EXTERNAL       __declspec(dllexport)
#else
#define DUK_EXTERNAL_DECL  extern __declspec(dllimport)
#define DUK_EXTERNAL       should_not_happen
#endif
#if defined(DUK_SINGLE_FILE)
#define DUK_INTERNAL_DECL  static
#define DUK_INTERNAL       static
#else
#define DUK_INTERNAL_DECL  extern
#define DUK_INTERNAL       /*empty*/
#endif
#define DUK_LOCAL_DECL     static
#define DUK_LOCAL          static
#elif defined(DUK_F_GCC_VERSION) && (DUK_F_GCC_VERSION >= 40000)
#define DUK_EXTERNAL_DECL  __attribute__ ((visibility("default"))) extern
#define DUK_EXTERNAL       __attribute__ ((visibility("default")))
#if defined(DUK_SINGLE_FILE)
#if (defined(DUK_F_GCC_VERSION) && DUK_F_GCC_VERSION >= 30101) || defined(DUK_F_CLANG)
/* Minimize warnings for unused internal functions with GCC >= 3.1.1 and
 * Clang.  Based on documentation it should suffice to have the attribute
 * in the declaration only, but in practice some warnings are generated unless
 * the attribute is also applied to the definition.
 */
#define DUK_INTERNAL_DECL  static __attribute__ ((unused))
#define DUK_INTERNAL       static __attribute__ ((unused))
#else
#define DUK_INTERNAL_DECL  static
#define DUK_INTERNAL       static
#endif
#else
#if (defined(DUK_F_GCC_VERSION) && DUK_F_GCC_VERSION >= 30101) || defined(DUK_F_CLANG)
#define DUK_INTERNAL_DECL  __attribute__ ((visibility("hidden"))) __attribute__ ((unused)) extern
#define DUK_INTERNAL       __attribute__ ((visibility("hidden"))) __attribute__ ((unused))
#else
#define DUK_INTERNAL_DECL  __attribute__ ((visibility("hidden"))) extern
#define DUK_INTERNAL       __attribute__ ((visibility("hidden")))
#endif
#endif
#define DUK_LOCAL_DECL     static
#define DUK_LOCAL          static
#endif

#if defined(DUK_F_MINGW)
#if defined(DUK_F_CPP)
#define DUK_USE_COMPILER_STRING "mingw++"
#else
#define DUK_USE_COMPILER_STRING "mingw"
#endif
#else
#if defined(DUK_F_CPP)
#define DUK_USE_COMPILER_STRING "g++"
#else
#define DUK_USE_COMPILER_STRING "gcc"
#endif
#endif

#undef DUK_USE_VARIADIC_MACROS
#if defined(DUK_F_C99) || (defined(DUK_F_CPP11) && defined(__GNUC__))
#define DUK_USE_VARIADIC_MACROS
#endif

#define DUK_USE_UNION_INITIALIZERS

#undef DUK_USE_FLEX_C99
#undef DUK_USE_FLEX_ZEROSIZE
#undef DUK_USE_FLEX_ONESIZE
#if defined(DUK_F_C99)
#define DUK_USE_FLEX_C99
#else
#define DUK_USE_FLEX_ZEROSIZE
#endif

#if defined(DUK_F_GCC_VERSION) && (DUK_F_GCC_VERSION >= 40600)
#define DUK_USE_GCC_PRAGMAS
#else
#undef DUK_USE_GCC_PRAGMAS
#endif

#define DUK_USE_PACK_GCC_ATTR

/* Availability varies based on platform (between GCC 4.4 and 4.8), and there
 * are apparently some bugs in GCC 4.x.  Check for GCC 5.0 before enabling
 * these to be safe.
 */
#if defined(DUK_F_GCC_VERSION) && (DUK_F_GCC_VERSION >= 50000L)
#define DUK_BSWAP64(x) ((duk_uint64_t) __builtin_bswap64((duk_uint64_t) (x)))
#define DUK_BSWAP32(x) ((duk_uint32_t) __builtin_bswap32((duk_uint32_t) (x)))
#define DUK_BSWAP16(x) ((duk_uint16_t) __builtin_bswap16((duk_uint16_t) (x)))
#endif
#elif defined(DUK_F_MSVC)
/* --- MSVC --- */
/* http://msdn.microsoft.com/en-us/library/aa235362(VS.60).aspx */
#define DUK_NORETURN(decl)  __declspec(noreturn) decl

/* XXX: DUK_UNREACHABLE for msvc? */

#undef DUK_USE_BRANCH_HINTS

/* XXX: DUK_LIKELY, DUK_UNLIKELY for msvc? */
/* XXX: DUK_NOINLINE, DUK_INLINE, DUK_ALWAYS_INLINE for msvc? */

#if defined(DUK_F_DLL_BUILD) && defined(DUK_F_WINDOWS)
/* MSVC dllexport/dllimport: appropriate __declspec depends on whether we're
 * compiling Duktape or the application.
 */
#if defined(DUK_COMPILING_DUKTAPE)
#define DUK_EXTERNAL_DECL  extern __declspec(dllexport)
#define DUK_EXTERNAL       __declspec(dllexport)
#else
#define DUK_EXTERNAL_DECL  extern __declspec(dllimport)
#define DUK_EXTERNAL       should_not_happen
#endif
#if defined(DUK_SINGLE_FILE)
#define DUK_INTERNAL_DECL  static
#define DUK_INTERNAL       static
#else
#define DUK_INTERNAL_DECL  extern
#define DUK_INTERNAL       /*empty*/
#endif
#define DUK_LOCAL_DECL     static
#define DUK_LOCAL          static
#endif

#if defined(DUK_F_CPP)
#define DUK_USE_COMPILER_STRING "msvc++"
#else
#define DUK_USE_COMPILER_STRING "msvc"
#endif

#undef DUK_USE_VARIADIC_MACROS
#if defined(DUK_F_C99)
#define DUK_USE_VARIADIC_MACROS
#elif defined(_MSC_VER) && (_MSC_VER >= 1400)
/* VS2005+ should have variadic macros even when they're not C99. */
#define DUK_USE_VARIADIC_MACROS
#endif

#undef DUK_USE_UNION_INITIALIZERS
#if defined(_MSC_VER) && (_MSC_VER >= 1800)
/* VS2013+ supports union initializers but there's a bug involving union-inside-struct:
 * https://connect.microsoft.com/VisualStudio/feedback/details/805981
 * The bug was fixed (at least) in VS2015 so check for VS2015 for now:
 * https://blogs.msdn.microsoft.com/vcblog/2015/07/01/c-compiler-front-end-fixes-in-vs2015/
 * Manually tested using VS2013, CL reports 18.00.31101, so enable for VS2013 too.
 */
#define DUK_USE_UNION_INITIALIZERS
#endif

#undef DUK_USE_FLEX_C99
#undef DUK_USE_FLEX_ZEROSIZE
#undef DUK_USE_FLEX_ONESIZE
#if defined(DUK_F_C99)
#define DUK_USE_FLEX_C99
#else
#define DUK_USE_FLEX_ZEROSIZE
#endif

#undef DUK_USE_GCC_PRAGMAS

#define DUK_USE_PACK_MSVC_PRAGMA

/* These have been tested from VS2008 onwards; may work in older VS versions
 * too but not enabled by default.
 */
#if defined(_MSC_VER) && (_MSC_VER >= 1500)
#define DUK_NOINLINE        __declspec(noinline)
#define DUK_INLINE          __inline
#define DUK_ALWAYS_INLINE   __forceinline
#endif

#if defined(_MSC_VER) && (_MSC_VER >= 1900)
#define DUK_SNPRINTF     snprintf
#define DUK_VSNPRINTF    vsnprintf
#else
/* (v)snprintf() is missing before MSVC 2015.  Note that _(v)snprintf() does
 * NOT NUL terminate on truncation, but Duktape code never assumes that.
 * http://stackoverflow.com/questions/2915672/snprintf-and-visual-studio-2010
 */
#define DUK_SNPRINTF     _snprintf
#define DUK_VSNPRINTF    _vsnprintf
#endif

/* Avoid warning when doing DUK_UNREF(some_function). */
#if defined(_MSC_VER) && (_MSC_VER < 1500)
#pragma warning(disable: 4100 4101 4550 4551)
#define DUK_UNREF(x)
#else
#define DUK_UNREF(x)  do { __pragma(warning(suppress:4100 4101 4550 4551)) (x); } while (0)
#endif

/* Older versions of MSVC don't support the LL/ULL suffix. */
#define DUK_U64_CONSTANT(x) x##ui64
#define DUK_I64_CONSTANT(x) x##i64
#elif defined(DUK_F_EMSCRIPTEN)
/* --- Emscripten --- */
#define DUK_NORETURN(decl)  decl __attribute__((noreturn))

#if defined(__clang__) && defined(__has_builtin)
#if __has_builtin(__builtin_unreachable)
#define DUK_UNREACHABLE()  do { __builtin_unreachable(); } while (0)
#endif
#endif

#define DUK_USE_BRANCH_HINTS
#define DUK_LIKELY(x)    __builtin_expect((x), 1)
#define DUK_UNLIKELY(x)  __builtin_expect((x), 0)
#if defined(__clang__) && defined(__has_builtin)
#if __has_builtin(__builtin_unpredictable)
#define DUK_UNPREDICTABLE(x)  __builtin_unpredictable((x))
#endif
#endif

#if defined(DUK_F_C99) || defined(DUK_F_CPP11)
#define DUK_NOINLINE        __attribute__((noinline))
#define DUK_INLINE          inline
#define DUK_ALWAYS_INLINE   inline __attribute__((always_inline))
#endif

#define DUK_EXTERNAL_DECL  __attribute__ ((visibility("default"))) extern
#define DUK_EXTERNAL       __attribute__ ((visibility("default")))
#if defined(DUK_SINGLE_FILE)
#if (defined(DUK_F_GCC_VERSION) && DUK_F_GCC_VERSION >= 30101) || defined(DUK_F_CLANG)
/* Minimize warnings for unused internal functions with GCC >= 3.1.1 and
 * Clang.  Based on documentation it should suffice to have the attribute
 * in the declaration only, but in practice some warnings are generated unless
 * the attribute is also applied to the definition.
 */
#define DUK_INTERNAL_DECL  static __attribute__ ((unused))
#define DUK_INTERNAL       static __attribute__ ((unused))
#else
#define DUK_INTERNAL_DECL  static
#define DUK_INTERNAL       static
#endif
#else
#if (defined(DUK_F_GCC_VERSION) && DUK_F_GCC_VERSION >= 30101) || defined(DUK_F_CLANG)
#define DUK_INTERNAL_DECL  __attribute__ ((visibility("hidden"))) __attribute__ ((unused)) extern
#define DUK_INTERNAL       __attribute__ ((visibility("hidden"))) __attribute__ ((unused))
#else
#define DUK_INTERNAL_DECL  __attribute__ ((visibility("hidden"))) extern
#define DUK_INTERNAL       __attribute__ ((visibility("hidden")))
#endif
#endif
#define DUK_LOCAL_DECL     static
#define DUK_LOCAL          static

#define DUK_USE_COMPILER_STRING "emscripten"

#undef DUK_USE_VARIADIC_MACROS
#if defined(DUK_F_C99) || defined(DUK_F_CPP11)
#define DUK_USE_VARIADIC_MACROS
#endif

#define DUK_USE_UNION_INITIALIZERS

#undef DUK_USE_FLEX_C99
#undef DUK_USE_FLEX_ZEROSIZE
#undef DUK_USE_FLEX_ONESIZE
#if defined(DUK_F_C99)
#define DUK_USE_FLEX_C99
#else
#define DUK_USE_FLEX_ZEROSIZE
#endif

#undef DUK_USE_GCC_PRAGMAS
#define DUK_USE_PACK_CLANG_ATTR
#elif defined(DUK_F_TINYC)
/* --- TinyC --- */
#undef DUK_USE_BRANCH_HINTS

#if defined(DUK_F_CPP)
#define DUK_USE_COMPILER_STRING "tinyc++"
#else
#define DUK_USE_COMPILER_STRING "tinyc"
#endif

/* http://bellard.org/tcc/tcc-doc.html#SEC7 */
#define DUK_USE_VARIADIC_MACROS

#define DUK_USE_UNION_INITIALIZERS

/* Most portable, wastes space */
#define DUK_USE_FLEX_ONESIZE

/* Most portable, potentially wastes space */
#define DUK_USE_PACK_DUMMY_MEMBER
#elif defined(DUK_F_VBCC)
/* --- VBCC --- */
#undef DUK_USE_BRANCH_HINTS

#if defined(DUK_F_CPP)
#define DUK_USE_COMPILER_STRING "vbcc-c++"
#else
#define DUK_USE_COMPILER_STRING "vbcc"
#endif

#undef DUK_USE_VARIADIC_MACROS
#if defined(DUK_F_C99) || defined(DUK_F_CPP11)
#define DUK_USE_VARIADIC_MACROS
#endif

/* VBCC supports C99 so check only for C99 for union initializer support.
 * Designated union initializers would possibly work even without a C99 check.
 */
#undef DUK_USE_UNION_INITIALIZERS
#if defined(DUK_F_C99)
#define DUK_USE_UNION_INITIALIZERS
#endif

#define DUK_USE_FLEX_ZEROSIZE
#define DUK_USE_PACK_DUMMY_MEMBER
#elif defined(DUK_F_BCC)
/* --- Bruce's C compiler --- */
#undef DUK_USE_BRANCH_HINTS

#if defined(DUK_F_CPP)
#define DUK_USE_COMPILER_STRING "bcc++"
#else
#define DUK_USE_COMPILER_STRING "bcc"
#endif

/* Most portable */
#undef DUK_USE_VARIADIC_MACROS

/* Most portable, wastes space */
#undef DUK_USE_UNION_INITIALIZERS

/* Most portable, wastes space */
#define DUK_USE_FLEX_ONESIZE

/* Most portable, potentially wastes space */
#define DUK_USE_PACK_DUMMY_MEMBER

/* BCC, assume we're on x86. */
#if !defined(DUK_USE_BYTEORDER)
#define DUK_USE_BYTEORDER 1
#endif
#else
/* --- Generic --- */
#undef DUK_USE_BRANCH_HINTS

#if defined(DUK_F_CPP)
#define DUK_USE_COMPILER_STRING "generic-c++"
#else
#define DUK_USE_COMPILER_STRING "generic"
#endif

#undef DUK_USE_VARIADIC_MACROS
#if defined(DUK_F_C99) || defined(DUK_F_CPP11)
#define DUK_USE_VARIADIC_MACROS
#endif

/* C++ doesn't have standard designated union initializers ({ .foo = 1 }). */
#undef DUK_USE_UNION_INITIALIZERS
#if defined(DUK_F_C99)
#define DUK_USE_UNION_INITIALIZERS
#endif

/* Most portable, wastes space */
#define DUK_USE_FLEX_ONESIZE

/* Most portable, potentially wastes space */
#define DUK_USE_PACK_DUMMY_MEMBER
#endif  /* autodetect compiler */

/* uclibc */
#if defined(__UCLIBC__)
#define DUK_F_UCLIBC
#endif

/*
 *  Wrapper typedefs and constants for integer types, also sanity check types.
 *
 *  C99 typedefs are quite good but not always available, and we want to avoid
 *  forcibly redefining the C99 typedefs.  So, there are Duktape wrappers for
 *  all C99 typedefs and Duktape code should only use these typedefs.  Type
 *  detection when C99 is not supported is best effort and may end up detecting
 *  some types incorrectly.
 *
 *  Pointer sizes are a portability problem: pointers to different types may
 *  have a different size and function pointers are very difficult to manage
 *  portably.
 *
 *  http://en.wikipedia.org/wiki/C_data_types#Fixed-width_integer_types
 *
 *  Note: there's an interesting corner case when trying to define minimum
 *  signed integer value constants which leads to the current workaround of
 *  defining e.g. -0x80000000 as (-0x7fffffffL - 1L).  See doc/code-issues.txt
 *  for a longer discussion.
 *
 *  Note: avoid typecasts and computations in macro integer constants as they
 *  can then no longer be used in macro relational expressions (such as
 *  #if DUK_SIZE_MAX < 0xffffffffUL).  There is internal code which relies on
 *  being able to compare DUK_SIZE_MAX against a limit.
 */

/* XXX: add feature options to force basic types from outside? */

#if !defined(INT_MAX)
#error INT_MAX not defined
#endif

/* Check that architecture is two's complement, standard C allows e.g.
 * INT_MIN to be -2**31+1 (instead of -2**31).
 */
#if defined(INT_MAX) && defined(INT_MIN)
#if INT_MAX != -(INT_MIN + 1)
#error platform does not seem complement of two
#endif
#else
#error cannot check complement of two
#endif

/* Pointer size determination based on __WORDSIZE or architecture when
 * that's not available.
 */
#if defined(DUK_F_X86) || defined(DUK_F_X32) || \
    defined(DUK_F_M68K) || defined(DUK_F_PPC32) || \
    defined(DUK_F_BCC) || \
    (defined(__WORDSIZE) && (__WORDSIZE == 32)) || \
    ((defined(DUK_F_OLD_SOLARIS) || defined(DUK_F_AIX) || \
      defined(DUK_F_HPUX)) && defined(_ILP32)) || \
    defined(DUK_F_ARM32)
#define DUK_F_32BIT_PTRS
#elif defined(DUK_F_X64) || \
      (defined(__WORDSIZE) && (__WORDSIZE == 64)) || \
   ((defined(DUK_F_OLD_SOLARIS) || defined(DUK_F_AIX) || \
     defined(DUK_F_HPUX)) && defined(_LP64)) || \
    defined(DUK_F_ARM64)
#define DUK_F_64BIT_PTRS
#else
/* not sure, not needed with C99 anyway */
#endif

/* Intermediate define for 'have inttypes.h' */
#undef DUK_F_HAVE_INTTYPES
#if defined(__STDC_VERSION__) && (__STDC_VERSION__ >= 199901L) && \
    !(defined(DUK_F_AMIGAOS) && defined(DUK_F_VBCC))
/* vbcc + AmigaOS has C99 but no inttypes.h */
#define DUK_F_HAVE_INTTYPES
#elif defined(__cplusplus) && (__cplusplus >= 201103L)
/* C++11 apparently ratified stdint.h */
#define DUK_F_HAVE_INTTYPES
#endif

/* Basic integer typedefs and limits, preferably from inttypes.h, otherwise
 * through automatic detection.
 */
#if defined(DUK_F_HAVE_INTTYPES)
/* C99 or compatible */

#define DUK_F_HAVE_64BIT
#include <inttypes.h>

typedef uint8_t duk_uint8_t;
typedef int8_t duk_int8_t;
typedef uint16_t duk_uint16_t;
typedef int16_t duk_int16_t;
typedef uint32_t duk_uint32_t;
typedef int32_t duk_int32_t;
typedef uint64_t duk_uint64_t;
typedef int64_t duk_int64_t;
typedef uint_least8_t duk_uint_least8_t;
typedef int_least8_t duk_int_least8_t;
typedef uint_least16_t duk_uint_least16_t;
typedef int_least16_t duk_int_least16_t;
typedef uint_least32_t duk_uint_least32_t;
typedef int_least32_t duk_int_least32_t;
typedef uint_least64_t duk_uint_least64_t;
typedef int_least64_t duk_int_least64_t;
typedef uint_fast8_t duk_uint_fast8_t;
typedef int_fast8_t duk_int_fast8_t;
typedef uint_fast16_t duk_uint_fast16_t;
typedef int_fast16_t duk_int_fast16_t;
typedef uint_fast32_t duk_uint_fast32_t;
typedef int_fast32_t duk_int_fast32_t;
typedef uint_fast64_t duk_uint_fast64_t;
typedef int_fast64_t duk_int_fast64_t;
typedef uintptr_t duk_uintptr_t;
typedef intptr_t duk_intptr_t;
typedef uintmax_t duk_uintmax_t;
typedef intmax_t duk_intmax_t;

#define DUK_UINT8_MIN         0
#define DUK_UINT8_MAX         UINT8_MAX
#define DUK_INT8_MIN          INT8_MIN
#define DUK_INT8_MAX          INT8_MAX
#define DUK_UINT_LEAST8_MIN   0
#define DUK_UINT_LEAST8_MAX   UINT_LEAST8_MAX
#define DUK_INT_LEAST8_MIN    INT_LEAST8_MIN
#define DUK_INT_LEAST8_MAX    INT_LEAST8_MAX
#define DUK_UINT_FAST8_MIN    0
#define DUK_UINT_FAST8_MAX    UINT_FAST8_MAX
#define DUK_INT_FAST8_MIN     INT_FAST8_MIN
#define DUK_INT_FAST8_MAX     INT_FAST8_MAX
#define DUK_UINT16_MIN        0
#define DUK_UINT16_MAX        UINT16_MAX
#define DUK_INT16_MIN         INT16_MIN
#define DUK_INT16_MAX         INT16_MAX
#define DUK_UINT_LEAST16_MIN  0
#define DUK_UINT_LEAST16_MAX  UINT_LEAST16_MAX
#define DUK_INT_LEAST16_MIN   INT_LEAST16_MIN
#define DUK_INT_LEAST16_MAX   INT_LEAST16_MAX
#define DUK_UINT_FAST16_MIN   0
#define DUK_UINT_FAST16_MAX   UINT_FAST16_MAX
#define DUK_INT_FAST16_MIN    INT_FAST16_MIN
#define DUK_INT_FAST16_MAX    INT_FAST16_MAX
#define DUK_UINT32_MIN        0
#define DUK_UINT32_MAX        UINT32_MAX
#define DUK_INT32_MIN         INT32_MIN
#define DUK_INT32_MAX         INT32_MAX
#define DUK_UINT_LEAST32_MIN  0
#define DUK_UINT_LEAST32_MAX  UINT_LEAST32_MAX
#define DUK_INT_LEAST32_MIN   INT_LEAST32_MIN
#define DUK_INT_LEAST32_MAX   INT_LEAST32_MAX
#define DUK_UINT_FAST32_MIN   0
#define DUK_UINT_FAST32_MAX   UINT_FAST32_MAX
#define DUK_INT_FAST32_MIN    INT_FAST32_MIN
#define DUK_INT_FAST32_MAX    INT_FAST32_MAX
#define DUK_UINT64_MIN        0
#define DUK_UINT64_MAX        UINT64_MAX
#define DUK_INT64_MIN         INT64_MIN
#define DUK_INT64_MAX         INT64_MAX
#define DUK_UINT_LEAST64_MIN  0
#define DUK_UINT_LEAST64_MAX  UINT_LEAST64_MAX
#define DUK_INT_LEAST64_MIN   INT_LEAST64_MIN
#define DUK_INT_LEAST64_MAX   INT_LEAST64_MAX
#define DUK_UINT_FAST64_MIN   0
#define DUK_UINT_FAST64_MAX   UINT_FAST64_MAX
#define DUK_INT_FAST64_MIN    INT_FAST64_MIN
#define DUK_INT_FAST64_MAX    INT_FAST64_MAX

#define DUK_UINTPTR_MIN       0
#define DUK_UINTPTR_MAX       UINTPTR_MAX
#define DUK_INTPTR_MIN        INTPTR_MIN
#define DUK_INTPTR_MAX        INTPTR_MAX

#define DUK_UINTMAX_MIN       0
#define DUK_UINTMAX_MAX       UINTMAX_MAX
#define DUK_INTMAX_MIN        INTMAX_MIN
#define DUK_INTMAX_MAX        INTMAX_MAX

#define DUK_SIZE_MIN          0
#define DUK_SIZE_MAX          SIZE_MAX
#undef DUK_SIZE_MAX_COMPUTED

#else  /* C99 types */

/* When C99 types are not available, we use heuristic detection to get
 * the basic 8, 16, 32, and (possibly) 64 bit types.  The fast/least
 * types are then assumed to be exactly the same for now: these could
 * be improved per platform but C99 types are very often now available.
 * 64-bit types are not available on all platforms; this is OK at least
 * on 32-bit platforms.
 *
 * This detection code is necessarily a bit hacky and can provide typedefs
 * and defines that won't work correctly on some exotic platform.
 */

#if (defined(CHAR_BIT) && (CHAR_BIT == 8)) || \
    (defined(UCHAR_MAX) && (UCHAR_MAX == 255))
typedef unsigned char duk_uint8_t;
typedef signed char duk_int8_t;
#else
#error cannot detect 8-bit type
#endif

#if defined(USHRT_MAX) && (USHRT_MAX == 65535UL)
typedef unsigned short duk_uint16_t;
typedef signed short duk_int16_t;
#elif defined(UINT_MAX) && (UINT_MAX == 65535UL)
/* On some platforms int is 16-bit but long is 32-bit (e.g. PureC) */
typedef unsigned int duk_uint16_t;
typedef signed int duk_int16_t;
#else
#error cannot detect 16-bit type
#endif

#if defined(UINT_MAX) && (UINT_MAX == 4294967295UL)
typedef unsigned int duk_uint32_t;
typedef signed int duk_int32_t;
#elif defined(ULONG_MAX) && (ULONG_MAX == 4294967295UL)
/* On some platforms int is 16-bit but long is 32-bit (e.g. PureC) */
typedef unsigned long duk_uint32_t;
typedef signed long duk_int32_t;
#else
#error cannot detect 32-bit type
#endif

/* 64-bit type detection is a bit tricky.
 *
 * ULLONG_MAX is a standard define.  __LONG_LONG_MAX__ and __ULONG_LONG_MAX__
 * are used by at least GCC (even if system headers don't provide ULLONG_MAX).
 * Some GCC variants may provide __LONG_LONG_MAX__ but not __ULONG_LONG_MAX__.
 *
 * ULL / LL constants are rejected / warned about by some compilers, even if
 * the compiler has a 64-bit type and the compiler/system headers provide an
 * unsupported constant (ULL/LL)!  Try to avoid using ULL / LL constants.
 * As a side effect we can only check that e.g. ULONG_MAX is larger than 32
 * bits but can't be sure it is exactly 64 bits.  Self tests will catch such
 * cases.
 */
#undef DUK_F_HAVE_64BIT
#if !defined(DUK_F_HAVE_64BIT) && defined(ULONG_MAX)
#if (ULONG_MAX > 4294967295UL)
#define DUK_F_HAVE_64BIT
typedef unsigned long duk_uint64_t;
typedef signed long duk_int64_t;
#endif
#endif
#if !defined(DUK_F_HAVE_64BIT) && defined(ULLONG_MAX)
#if (ULLONG_MAX > 4294967295UL)
#define DUK_F_HAVE_64BIT
typedef unsigned long long duk_uint64_t;
typedef signed long long duk_int64_t;
#endif
#endif
#if !defined(DUK_F_HAVE_64BIT) && defined(__ULONG_LONG_MAX__)
#if (__ULONG_LONG_MAX__ > 4294967295UL)
#define DUK_F_HAVE_64BIT
typedef unsigned long long duk_uint64_t;
typedef signed long long duk_int64_t;
#endif
#endif
#if !defined(DUK_F_HAVE_64BIT) && defined(__LONG_LONG_MAX__)
#if (__LONG_LONG_MAX__ > 2147483647L)
#define DUK_F_HAVE_64BIT
typedef unsigned long long duk_uint64_t;
typedef signed long long duk_int64_t;
#endif
#endif
#if !defined(DUK_F_HAVE_64BIT) && defined(DUK_F_MINGW)
#define DUK_F_HAVE_64BIT
typedef unsigned long duk_uint64_t;
typedef signed long duk_int64_t;
#endif
#if !defined(DUK_F_HAVE_64BIT) && defined(DUK_F_MSVC)
#define DUK_F_HAVE_64BIT
typedef unsigned __int64 duk_uint64_t;
typedef signed __int64 duk_int64_t;
#endif
#if !defined(DUK_F_HAVE_64BIT)
/* cannot detect 64-bit type, not always needed so don't error */
#endif

typedef duk_uint8_t duk_uint_least8_t;
typedef duk_int8_t duk_int_least8_t;
typedef duk_uint16_t duk_uint_least16_t;
typedef duk_int16_t duk_int_least16_t;
typedef duk_uint32_t duk_uint_least32_t;
typedef duk_int32_t duk_int_least32_t;
typedef duk_uint8_t duk_uint_fast8_t;
typedef duk_int8_t duk_int_fast8_t;
typedef duk_uint16_t duk_uint_fast16_t;
typedef duk_int16_t duk_int_fast16_t;
typedef duk_uint32_t duk_uint_fast32_t;
typedef duk_int32_t duk_int_fast32_t;
#if defined(DUK_F_HAVE_64BIT)
typedef duk_uint64_t duk_uint_least64_t;
typedef duk_int64_t duk_int_least64_t;
typedef duk_uint64_t duk_uint_fast64_t;
typedef duk_int64_t duk_int_fast64_t;
#endif
#if defined(DUK_F_HAVE_64BIT)
typedef duk_uint64_t duk_uintmax_t;
typedef duk_int64_t duk_intmax_t;
#else
typedef duk_uint32_t duk_uintmax_t;
typedef duk_int32_t duk_intmax_t;
#endif

/* Note: the funny looking computations for signed minimum 16-bit, 32-bit, and
 * 64-bit values are intentional as the obvious forms (e.g. -0x80000000L) are
 * -not- portable.  See code-issues.txt for a detailed discussion.
 */
#define DUK_UINT8_MIN         0UL
#define DUK_UINT8_MAX         0xffUL
#define DUK_INT8_MIN          (-0x80L)
#define DUK_INT8_MAX          0x7fL
#define DUK_UINT_LEAST8_MIN   0UL
#define DUK_UINT_LEAST8_MAX   0xffUL
#define DUK_INT_LEAST8_MIN    (-0x80L)
#define DUK_INT_LEAST8_MAX    0x7fL
#define DUK_UINT_FAST8_MIN    0UL
#define DUK_UINT_FAST8_MAX    0xffUL
#define DUK_INT_FAST8_MIN     (-0x80L)
#define DUK_INT_FAST8_MAX     0x7fL
#define DUK_UINT16_MIN        0UL
#define DUK_UINT16_MAX        0xffffUL
#define DUK_INT16_MIN         (-0x7fffL - 1L)
#define DUK_INT16_MAX         0x7fffL
#define DUK_UINT_LEAST16_MIN  0UL
#define DUK_UINT_LEAST16_MAX  0xffffUL
#define DUK_INT_LEAST16_MIN   (-0x7fffL - 1L)
#define DUK_INT_LEAST16_MAX   0x7fffL
#define DUK_UINT_FAST16_MIN   0UL
#define DUK_UINT_FAST16_MAX   0xffffUL
#define DUK_INT_FAST16_MIN    (-0x7fffL - 1L)
#define DUK_INT_FAST16_MAX    0x7fffL
#define DUK_UINT32_MIN        0UL
#define DUK_UINT32_MAX        0xffffffffUL
#define DUK_INT32_MIN         (-0x7fffffffL - 1L)
#define DUK_INT32_MAX         0x7fffffffL
#define DUK_UINT_LEAST32_MIN  0UL
#define DUK_UINT_LEAST32_MAX  0xffffffffUL
#define DUK_INT_LEAST32_MIN   (-0x7fffffffL - 1L)
#define DUK_INT_LEAST32_MAX   0x7fffffffL
#define DUK_UINT_FAST32_MIN   0UL
#define DUK_UINT_FAST32_MAX   0xffffffffUL
#define DUK_INT_FAST32_MIN    (-0x7fffffffL - 1L)
#define DUK_INT_FAST32_MAX    0x7fffffffL

/* 64-bit constants.  Since LL / ULL constants are not always available,
 * use computed values.  These values can't be used in preprocessor
 * comparisons; flag them as such.
 */
#if defined(DUK_F_HAVE_64BIT)
#define DUK_UINT64_MIN        ((duk_uint64_t) 0)
#define DUK_UINT64_MAX        ((duk_uint64_t) -1)
#define DUK_INT64_MIN         ((duk_int64_t) (~(DUK_UINT64_MAX >> 1)))
#define DUK_INT64_MAX         ((duk_int64_t) (DUK_UINT64_MAX >> 1))
#define DUK_UINT_LEAST64_MIN  DUK_UINT64_MIN
#define DUK_UINT_LEAST64_MAX  DUK_UINT64_MAX
#define DUK_INT_LEAST64_MIN   DUK_INT64_MIN
#define DUK_INT_LEAST64_MAX   DUK_INT64_MAX
#define DUK_UINT_FAST64_MIN   DUK_UINT64_MIN
#define DUK_UINT_FAST64_MAX   DUK_UINT64_MAX
#define DUK_INT_FAST64_MIN    DUK_INT64_MIN
#define DUK_INT_FAST64_MAX    DUK_INT64_MAX
#define DUK_UINT64_MIN_COMPUTED
#define DUK_UINT64_MAX_COMPUTED
#define DUK_INT64_MIN_COMPUTED
#define DUK_INT64_MAX_COMPUTED
#define DUK_UINT_LEAST64_MIN_COMPUTED
#define DUK_UINT_LEAST64_MAX_COMPUTED
#define DUK_INT_LEAST64_MIN_COMPUTED
#define DUK_INT_LEAST64_MAX_COMPUTED
#define DUK_UINT_FAST64_MIN_COMPUTED
#define DUK_UINT_FAST64_MAX_COMPUTED
#define DUK_INT_FAST64_MIN_COMPUTED
#define DUK_INT_FAST64_MAX_COMPUTED
#endif

#if defined(DUK_F_HAVE_64BIT)
#define DUK_UINTMAX_MIN       DUK_UINT64_MIN
#define DUK_UINTMAX_MAX       DUK_UINT64_MAX
#define DUK_INTMAX_MIN        DUK_INT64_MIN
#define DUK_INTMAX_MAX        DUK_INT64_MAX
#define DUK_UINTMAX_MIN_COMPUTED
#define DUK_UINTMAX_MAX_COMPUTED
#define DUK_INTMAX_MIN_COMPUTED
#define DUK_INTMAX_MAX_COMPUTED
#else
#define DUK_UINTMAX_MIN       0UL
#define DUK_UINTMAX_MAX       0xffffffffUL
#define DUK_INTMAX_MIN        (-0x7fffffffL - 1L)
#define DUK_INTMAX_MAX        0x7fffffffL
#endif

/* This detection is not very reliable. */
#if defined(DUK_F_32BIT_PTRS)
typedef duk_int32_t duk_intptr_t;
typedef duk_uint32_t duk_uintptr_t;
#define DUK_UINTPTR_MIN       DUK_UINT32_MIN
#define DUK_UINTPTR_MAX       DUK_UINT32_MAX
#define DUK_INTPTR_MIN        DUK_INT32_MIN
#define DUK_INTPTR_MAX        DUK_INT32_MAX
#elif defined(DUK_F_64BIT_PTRS) && defined(DUK_F_HAVE_64BIT)
typedef duk_int64_t duk_intptr_t;
typedef duk_uint64_t duk_uintptr_t;
#define DUK_UINTPTR_MIN       DUK_UINT64_MIN
#define DUK_UINTPTR_MAX       DUK_UINT64_MAX
#define DUK_INTPTR_MIN        DUK_INT64_MIN
#define DUK_INTPTR_MAX        DUK_INT64_MAX
#define DUK_UINTPTR_MIN_COMPUTED
#define DUK_UINTPTR_MAX_COMPUTED
#define DUK_INTPTR_MIN_COMPUTED
#define DUK_INTPTR_MAX_COMPUTED
#else
#error cannot determine intptr type
#endif

/* SIZE_MAX may be missing so use an approximate value for it. */
#undef DUK_SIZE_MAX_COMPUTED
#if !defined(SIZE_MAX)
#define DUK_SIZE_MAX_COMPUTED
#define SIZE_MAX              ((size_t) (-1))
#endif
#define DUK_SIZE_MIN          0
#define DUK_SIZE_MAX          SIZE_MAX

#endif  /* C99 types */

/* A few types are assumed to always exist. */
typedef size_t duk_size_t;
typedef ptrdiff_t duk_ptrdiff_t;

/* The best type for an "all around int" in Duktape internals is "at least
 * 32 bit signed integer" which is most convenient.  Same for unsigned type.
 * Prefer 'int' when large enough, as it is almost always a convenient type.
 */
#if defined(UINT_MAX) && (UINT_MAX >= 0xffffffffUL)
typedef int duk_int_t;
typedef unsigned int duk_uint_t;
#define DUK_INT_MIN           INT_MIN
#define DUK_INT_MAX           INT_MAX
#define DUK_UINT_MIN          0
#define DUK_UINT_MAX          UINT_MAX
#else
typedef duk_int_fast32_t duk_int_t;
typedef duk_uint_fast32_t duk_uint_t;
#define DUK_INT_MIN           DUK_INT_FAST32_MIN
#define DUK_INT_MAX           DUK_INT_FAST32_MAX
#define DUK_UINT_MIN          DUK_UINT_FAST32_MIN
#define DUK_UINT_MAX          DUK_UINT_FAST32_MAX
#endif

/* Same as 'duk_int_t' but guaranteed to be a 'fast' variant if this
 * distinction matters for the CPU.  These types are used mainly in the
 * executor where it might really matter.
 */
typedef duk_int_fast32_t duk_int_fast_t;
typedef duk_uint_fast32_t duk_uint_fast_t;
#define DUK_INT_FAST_MIN      DUK_INT_FAST32_MIN
#define DUK_INT_FAST_MAX      DUK_INT_FAST32_MAX
#define DUK_UINT_FAST_MIN     DUK_UINT_FAST32_MIN
#define DUK_UINT_FAST_MAX     DUK_UINT_FAST32_MAX

/* Small integers (16 bits or more) can fall back to the 'int' type, but
 * have a typedef so they are marked "small" explicitly.
 */
typedef int duk_small_int_t;
typedef unsigned int duk_small_uint_t;
#define DUK_SMALL_INT_MIN     INT_MIN
#define DUK_SMALL_INT_MAX     INT_MAX
#define DUK_SMALL_UINT_MIN    0
#define DUK_SMALL_UINT_MAX    UINT_MAX

/* Fast variants of small integers, again for really fast paths like the
 * executor.
 */
typedef duk_int_fast16_t duk_small_int_fast_t;
typedef duk_uint_fast16_t duk_small_uint_fast_t;
#define DUK_SMALL_INT_FAST_MIN    DUK_INT_FAST16_MIN
#define DUK_SMALL_INT_FAST_MAX    DUK_INT_FAST16_MAX
#define DUK_SMALL_UINT_FAST_MIN   DUK_UINT_FAST16_MIN
#define DUK_SMALL_UINT_FAST_MAX   DUK_UINT_FAST16_MAX

/* Boolean values are represented with the platform 'unsigned int'. */
typedef duk_small_uint_t duk_bool_t;
#define DUK_BOOL_MIN              DUK_SMALL_UINT_MIN
#define DUK_BOOL_MAX              DUK_SMALL_UINT_MAX

/* Index values must have at least 32-bit signed range. */
typedef duk_int_t duk_idx_t;
#define DUK_IDX_MIN               DUK_INT_MIN
#define DUK_IDX_MAX               DUK_INT_MAX

/* Unsigned index variant. */
typedef duk_uint_t duk_uidx_t;
#define DUK_UIDX_MIN              DUK_UINT_MIN
#define DUK_UIDX_MAX              DUK_UINT_MAX

/* Array index values, could be exact 32 bits.
 * Currently no need for signed duk_arridx_t.
 */
typedef duk_uint_t duk_uarridx_t;
#define DUK_UARRIDX_MIN           DUK_UINT_MIN
#define DUK_UARRIDX_MAX           DUK_UINT_MAX

/* Duktape/C function return value, platform int is enough for now to
 * represent 0, 1, or negative error code.  Must be compatible with
 * assigning truth values (e.g. duk_ret_t rc = (foo == bar);).
 */
typedef duk_small_int_t duk_ret_t;
#define DUK_RET_MIN               DUK_SMALL_INT_MIN
#define DUK_RET_MAX               DUK_SMALL_INT_MAX

/* Error codes are represented with platform int.  High bits are used
 * for flags and such, so 32 bits are needed.
 */
typedef duk_int_t duk_errcode_t;
#define DUK_ERRCODE_MIN           DUK_INT_MIN
#define DUK_ERRCODE_MAX           DUK_INT_MAX

/* Codepoint type.  Must be 32 bits or more because it is used also for
 * internal codepoints.  The type is signed because negative codepoints
 * are used as internal markers (e.g. to mark EOF or missing argument).
 * (X)UTF-8/CESU-8 encode/decode take and return an unsigned variant to
 * ensure duk_uint32_t casts back and forth nicely.  Almost everything
 * else uses the signed one.
 */
typedef duk_int_t duk_codepoint_t;
typedef duk_uint_t duk_ucodepoint_t;
#define DUK_CODEPOINT_MIN         DUK_INT_MIN
#define DUK_CODEPOINT_MAX         DUK_INT_MAX
#define DUK_UCODEPOINT_MIN        DUK_UINT_MIN
#define DUK_UCODEPOINT_MAX        DUK_UINT_MAX

/* IEEE float/double typedef. */
typedef float duk_float_t;
typedef double duk_double_t;

/* We're generally assuming that we're working on a platform with a 32-bit
 * address space.  If DUK_SIZE_MAX is a typecast value (which is necessary
 * if SIZE_MAX is missing), the check must be avoided because the
 * preprocessor can't do a comparison.
 */
#if !defined(DUK_SIZE_MAX)
#error DUK_SIZE_MAX is undefined, probably missing SIZE_MAX
#elif !defined(DUK_SIZE_MAX_COMPUTED)
#if DUK_SIZE_MAX < 0xffffffffUL
/* On some systems SIZE_MAX can be smaller than max unsigned 32-bit value
 * which seems incorrect if size_t is (at least) an unsigned 32-bit type.
 * However, it doesn't seem useful to error out compilation if this is the
 * case.
 */
#endif
#endif

/* Type used in public API declarations and user code.  Typedef maps to
 * 'struct duk_hthread' like the 'duk_hthread' typedef which is used
 * exclusively in internals.
 */
typedef struct duk_hthread duk_context;

/* Check whether we should use 64-bit integers or not.
 *
 * Quite incomplete now.  Use 64-bit types if detected (C99 or other detection)
 * unless they are known to be unreliable.  For instance, 64-bit types are
 * available on VBCC but seem to misbehave.
 */
#if defined(DUK_F_HAVE_64BIT) && !defined(DUK_F_VBCC)
#define DUK_USE_64BIT_OPS
#else
#undef DUK_USE_64BIT_OPS
#endif

/*
 *  Fill-ins for platform, architecture, and compiler
 */

/* An abort()-like primitive is needed by the default fatal error handler. */
#if !defined(DUK_ABORT)
#define DUK_ABORT             abort
#endif

#if !defined(DUK_SETJMP)
#define DUK_JMPBUF_TYPE       jmp_buf
#define DUK_SETJMP(jb)        setjmp((jb))
#define DUK_LONGJMP(jb)       longjmp((jb), 1)
#endif

#if 0
/* sigsetjmp() alternative */
#define DUK_JMPBUF_TYPE       sigjmp_buf
#define DUK_SETJMP(jb)        sigsetjmp((jb))
#define DUK_LONGJMP(jb)       siglongjmp((jb), 1)
#endif

/* Special naming to avoid conflict with e.g. DUK_FREE() in duk_heap.h
 * (which is unfortunately named).  May sometimes need replacement, e.g.
 * some compilers don't handle zero length or NULL correctly in realloc().
 */
#if !defined(DUK_ANSI_MALLOC)
#define DUK_ANSI_MALLOC      malloc
#endif
#if !defined(DUK_ANSI_REALLOC)
#define DUK_ANSI_REALLOC     realloc
#endif
#if !defined(DUK_ANSI_CALLOC)
#define DUK_ANSI_CALLOC      calloc
#endif
#if !defined(DUK_ANSI_FREE)
#define DUK_ANSI_FREE        free
#endif

/* ANSI C (various versions) and some implementations require that the
 * pointer arguments to memset(), memcpy(), and memmove() be valid values
 * even when byte size is 0 (even a NULL pointer is considered invalid in
 * this context).  Zero-size operations as such are allowed, as long as their
 * pointer arguments point to a valid memory area.  The DUK_MEMSET(),
 * DUK_MEMCPY(), and DUK_MEMMOVE() macros require this same behavior, i.e.:
 * (1) pointers must be valid and non-NULL, (2) zero size must otherwise be
 * allowed.  If these are not fulfilled, a macro wrapper is needed.
 *
 *   http://stackoverflow.com/questions/5243012/is-it-guaranteed-to-be-safe-to-perform-memcpy0-0-0
 *   http://lists.cs.uiuc.edu/pipermail/llvmdev/2007-October/011065.html
 *
 * Not sure what's the required behavior when a pointer points just past the
 * end of a buffer, which often happens in practice (e.g. zero size memmoves).
 * For example, if allocation size is 3, the following pointer would not
 * technically point to a valid memory byte:
 *
 *   <-- alloc -->
 *   | 0 | 1 | 2 | .....
 *                 ^-- p=3, points after last valid byte (2)
 */
#if !defined(DUK_MEMCPY)
#if defined(DUK_F_UCLIBC)
/* Old uclibcs have a broken memcpy so use memmove instead (this is overly wide
 * now on purpose): http://lists.uclibc.org/pipermail/uclibc-cvs/2008-October/025511.html
 */
#define DUK_MEMCPY       memmove
#else
#define DUK_MEMCPY       memcpy
#endif
#endif
#if !defined(DUK_MEMMOVE)
#define DUK_MEMMOVE      memmove
#endif
#if !defined(DUK_MEMCMP)
#define DUK_MEMCMP       memcmp
#endif
#if !defined(DUK_MEMSET)
#define DUK_MEMSET       memset
#endif
#if !defined(DUK_STRLEN)
#define DUK_STRLEN       strlen
#endif
#if !defined(DUK_STRCMP)
#define DUK_STRCMP       strcmp
#endif
#if !defined(DUK_STRNCMP)
#define DUK_STRNCMP      strncmp
#endif
#if !defined(DUK_SPRINTF)
#define DUK_SPRINTF      sprintf
#endif
#if !defined(DUK_SNPRINTF)
/* snprintf() is technically not part of C89 but usually available. */
#define DUK_SNPRINTF     snprintf
#endif
#if !defined(DUK_VSPRINTF)
#define DUK_VSPRINTF     vsprintf
#endif
#if !defined(DUK_VSNPRINTF)
/* vsnprintf() is technically not part of C89 but usually available. */
#define DUK_VSNPRINTF    vsnprintf
#endif
#if !defined(DUK_SSCANF)
#define DUK_SSCANF       sscanf
#endif
#if !defined(DUK_VSSCANF)
#define DUK_VSSCANF      vsscanf
#endif
#if !defined(DUK_MEMZERO)
#define DUK_MEMZERO(p,n) DUK_MEMSET((p), 0, (n))
#endif

#if !defined(DUK_DOUBLE_INFINITY)
#undef DUK_USE_COMPUTED_INFINITY
#if defined(DUK_F_GCC_VERSION) && (DUK_F_GCC_VERSION < 40600)
/* GCC older than 4.6: avoid overflow warnings related to using INFINITY */
#define DUK_DOUBLE_INFINITY  (__builtin_inf())
#elif defined(INFINITY)
#define DUK_DOUBLE_INFINITY  ((double) INFINITY)
#elif !defined(DUK_F_VBCC) && !defined(DUK_F_MSVC) && !defined(DUK_F_BCC) && \
      !defined(DUK_F_OLD_SOLARIS) && !defined(DUK_F_AIX)
#define DUK_DOUBLE_INFINITY  (1.0 / 0.0)
#else
/* In VBCC (1.0 / 0.0) results in a warning and 0.0 instead of infinity.
 * Use a computed infinity (initialized when a heap is created at the
 * latest).
 */
#define DUK_USE_COMPUTED_INFINITY
#define DUK_DOUBLE_INFINITY  duk_computed_infinity
#endif
#endif

#if !defined(DUK_DOUBLE_NAN)
#undef DUK_USE_COMPUTED_NAN
#if defined(NAN)
#define DUK_DOUBLE_NAN       NAN
#elif !defined(DUK_F_VBCC) && !defined(DUK_F_MSVC) && !defined(DUK_F_BCC) && \
      !defined(DUK_F_OLD_SOLARIS) && !defined(DUK_F_AIX)
#define DUK_DOUBLE_NAN       (0.0 / 0.0)
#else
/* In VBCC (0.0 / 0.0) results in a warning and 0.0 instead of NaN.
 * In MSVC (VS2010 Express) (0.0 / 0.0) results in a compile error.
 * Use a computed NaN (initialized when a heap is created at the
 * latest).
 */
#define DUK_USE_COMPUTED_NAN
#define DUK_DOUBLE_NAN       duk_computed_nan
#endif
#endif

/* Many platforms are missing fpclassify() and friends, so use replacements
 * if necessary.  The replacement constants (FP_NAN etc) can be anything but
 * match Linux constants now.
 */
#undef DUK_USE_REPL_FPCLASSIFY
#undef DUK_USE_REPL_SIGNBIT
#undef DUK_USE_REPL_ISFINITE
#undef DUK_USE_REPL_ISNAN
#undef DUK_USE_REPL_ISINF

/* Complex condition broken into separate parts. */
#undef DUK_F_USE_REPL_ALL
#if !(defined(FP_NAN) && defined(FP_INFINITE) && defined(FP_ZERO) && \
      defined(FP_SUBNORMAL) && defined(FP_NORMAL))
/* Missing some obvious constants. */
#define DUK_F_USE_REPL_ALL
#elif defined(DUK_F_AMIGAOS) && defined(DUK_F_VBCC)
/* VBCC is missing the built-ins even in C99 mode (perhaps a header issue). */
#define DUK_F_USE_REPL_ALL
#elif defined(DUK_F_AMIGAOS) && defined(DUK_F_M68K)
/* AmigaOS + M68K seems to have math issues even when using GCC cross
 * compilation.  Use replacements for all AmigaOS versions on M68K
 * regardless of compiler.
 */
#define DUK_F_USE_REPL_ALL
#elif defined(DUK_F_FREEBSD) && defined(DUK_F_CLANG)
/* Placeholder fix for (detection is wider than necessary):
 * http://llvm.org/bugs/show_bug.cgi?id=17788
 */
#define DUK_F_USE_REPL_ALL
#elif defined(DUK_F_UCLIBC)
/* At least some uclibc versions have broken floating point math.  For
 * example, fpclassify() can incorrectly classify certain NaN formats.
 * To be safe, use replacements.
 */
#define DUK_F_USE_REPL_ALL
#elif defined(DUK_F_AIX)
/* Older versions may be missing isnan(), etc. */
#define DUK_F_USE_REPL_ALL
#endif

#if defined(DUK_F_USE_REPL_ALL)
#define DUK_USE_REPL_FPCLASSIFY
#define DUK_USE_REPL_SIGNBIT
#define DUK_USE_REPL_ISFINITE
#define DUK_USE_REPL_ISNAN
#define DUK_USE_REPL_ISINF
#define DUK_FPCLASSIFY       duk_repl_fpclassify
#define DUK_SIGNBIT          duk_repl_signbit
#define DUK_ISFINITE         duk_repl_isfinite
#define DUK_ISNAN            duk_repl_isnan
#define DUK_ISINF            duk_repl_isinf
#define DUK_FP_NAN           0
#define DUK_FP_INFINITE      1
#define DUK_FP_ZERO          2
#define DUK_FP_SUBNORMAL     3
#define DUK_FP_NORMAL        4
#else
#define DUK_FPCLASSIFY       fpclassify
#define DUK_SIGNBIT          signbit
#define DUK_ISFINITE         isfinite
#define DUK_ISNAN            isnan
#define DUK_ISINF            isinf
#define DUK_FP_NAN           FP_NAN
#define DUK_FP_INFINITE      FP_INFINITE
#define DUK_FP_ZERO          FP_ZERO
#define DUK_FP_SUBNORMAL     FP_SUBNORMAL
#define DUK_FP_NORMAL        FP_NORMAL
#endif

#if defined(DUK_F_USE_REPL_ALL)
#undef DUK_F_USE_REPL_ALL
#endif

/* These functions don't currently need replacement but are wrapped for
 * completeness.  Because these are used as function pointers, they need
 * to be defined as concrete C functions (not macros).
 */
#if !defined(DUK_FABS)
#define DUK_FABS             fabs
#endif
#if !defined(DUK_FLOOR)
#define DUK_FLOOR            floor
#endif
#if !defined(DUK_CEIL)
#define DUK_CEIL             ceil
#endif
#if !defined(DUK_FMOD)
#define DUK_FMOD             fmod
#endif
#if !defined(DUK_POW)
#define DUK_POW              pow
#endif
#if !defined(DUK_ACOS)
#define DUK_ACOS             acos
#endif
#if !defined(DUK_ASIN)
#define DUK_ASIN             asin
#endif
#if !defined(DUK_ATAN)
#define DUK_ATAN             atan
#endif
#if !defined(DUK_ATAN2)
#define DUK_ATAN2            atan2
#endif
#if !defined(DUK_SIN)
#define DUK_SIN              sin
#endif
#if !defined(DUK_COS)
#define DUK_COS              cos
#endif
#if !defined(DUK_TAN)
#define DUK_TAN              tan
#endif
#if !defined(DUK_EXP)
#define DUK_EXP              exp
#endif
#if !defined(DUK_LOG)
#define DUK_LOG              log
#endif
#if !defined(DUK_SQRT)
#define DUK_SQRT             sqrt
#endif

/* The functions below exist only in C99/C++11 or later and need a workaround
 * for platforms that don't include them.  MSVC isn't detected as C99, but
 * these functions also exist in MSVC 2013 and later so include a clause for
 * that too.  Android doesn't have log2; disable all of these for Android.
 */
#if (defined(DUK_F_C99) || defined(DUK_F_CPP11) || (defined(_MSC_VER) && (_MSC_VER >= 1800))) && \
    !defined(DUK_F_ANDROID) && !defined(DUK_F_MINT)
#if !defined(DUK_CBRT)
#define DUK_CBRT             cbrt
#endif
#if !defined(DUK_LOG2)
#define DUK_LOG2             log2
#endif
#if !defined(DUK_LOG10)
#define DUK_LOG10            log10
#endif
#if !defined(DUK_TRUNC)
#define DUK_TRUNC            trunc
#endif
#endif  /* DUK_F_C99 etc */

/* NetBSD 6.0 x86 (at least) has a few problems with pow() semantics,
 * see test-bug-netbsd-math-pow.js.  MinGW has similar (but different)
 * issues, see test-bug-mingw-math-issues.js.  Enable pow() workarounds
 * for these targets.
 */
#undef DUK_USE_POW_WORKAROUNDS
#if defined(DUK_F_NETBSD) || defined(DUK_F_MINGW)
#define DUK_USE_POW_WORKAROUNDS
#endif

/* Similar workarounds for atan2() semantics issues.  MinGW issues are
 * documented in test-bug-mingw-math-issues.js.
 */
#undef DUK_USE_ATAN2_WORKAROUNDS
#if defined(DUK_F_MINGW)
#define DUK_USE_ATAN2_WORKAROUNDS
#endif

/* Rely as little as possible on compiler behavior for NaN comparison,
 * signed zero handling, etc.  Currently never activated but may be needed
 * for broken compilers.
 */
#undef DUK_USE_PARANOID_MATH

/* There was a curious bug where test-bi-date-canceling.js would fail e.g.
 * on 64-bit Ubuntu, gcc-4.8.1, -m32, and no -std=c99.  Some date computations
 * using doubles would be optimized which then broke some corner case tests.
 * The problem goes away by adding 'volatile' to the datetime computations.
 * Not sure what the actual triggering conditions are, but using this on
 * non-C99 systems solves the known issues and has relatively little cost
 * on other platforms.
 */
#undef DUK_USE_PARANOID_DATE_COMPUTATION
#if !defined(DUK_F_C99)
#define DUK_USE_PARANOID_DATE_COMPUTATION
#endif

/*
 *  Byte order and double memory layout detection
 *
 *  Endianness detection is a major portability hassle because the macros
 *  and headers are not standardized.  There's even variance across UNIX
 *  platforms.  Even with "standard" headers, details like underscore count
 *  varies between platforms, e.g. both __BYTE_ORDER and _BYTE_ORDER are used
 *  (Crossbridge has a single underscore, for instance).
 *
 *  The checks below are structured with this in mind: several approaches are
 *  used, and at the end we check if any of them worked.  This allows generic
 *  approaches to be tried first, and platform/compiler specific hacks tried
 *  last.  As a last resort, the user can force a specific endianness, as it's
 *  not likely that automatic detection will work on the most exotic platforms.
 *
 *  Duktape supports little and big endian machines.  There's also support
 *  for a hybrid used by some ARM machines where integers are little endian
 *  but IEEE double values use a mixed order (12345678 -> 43218765).  This
 *  byte order for doubles is referred to as "mixed endian".
 */

/* GCC and Clang provide endianness defines as built-in predefines, with
 * leading and trailing double underscores (e.g. __BYTE_ORDER__).  See
 * output of "make gccpredefs" and "make clangpredefs".  Clang doesn't
 * seem to provide __FLOAT_WORD_ORDER__; assume not mixed endian for clang.
 * http://gcc.gnu.org/onlinedocs/cpp/Common-Predefined-Macros.html
 */
#if !defined(DUK_USE_BYTEORDER) && defined(__BYTE_ORDER__)
#if defined(__ORDER_LITTLE_ENDIAN__) && (__BYTE_ORDER__ == __ORDER_LITTLE_ENDIAN__)
#if defined(__FLOAT_WORD_ORDER__) && defined(__ORDER_LITTLE_ENDIAN__) && (__FLOAT_WORD_ORDER__ == __ORDER_LITTLE_ENDIAN__)
#define DUK_USE_BYTEORDER 1
#elif defined(__FLOAT_WORD_ORDER__) && defined(__ORDER_BIG_ENDIAN__) && (__FLOAT_WORD_ORDER__ == __ORDER_BIG_ENDIAN__)
#define DUK_USE_BYTEORDER 2
#elif !defined(__FLOAT_WORD_ORDER__)
/* Float word order not known, assume not a hybrid. */
#define DUK_USE_BYTEORDER 1
#else
/* Byte order is little endian but cannot determine IEEE double word order. */
#endif  /* float word order */
#elif defined(__ORDER_BIG_ENDIAN__) && (__BYTE_ORDER__ == __ORDER_BIG_ENDIAN__)
#if defined(__FLOAT_WORD_ORDER__) && defined(__ORDER_BIG_ENDIAN__) && (__FLOAT_WORD_ORDER__ == __ORDER_BIG_ENDIAN__)
#define DUK_USE_BYTEORDER 3
#elif !defined(__FLOAT_WORD_ORDER__)
/* Float word order not known, assume not a hybrid. */
#define DUK_USE_BYTEORDER 3
#else
/* Byte order is big endian but cannot determine IEEE double word order. */
#endif  /* float word order */
#else
/* Cannot determine byte order; __ORDER_PDP_ENDIAN__ is related to 32-bit
 * integer ordering and is not relevant.
 */
#endif  /* integer byte order */
#endif  /* !defined(DUK_USE_BYTEORDER) && defined(__BYTE_ORDER__) */

/* More or less standard endianness predefines provided by header files.
 * The ARM hybrid case is detected by assuming that __FLOAT_WORD_ORDER
 * will be big endian, see: http://lists.mysql.com/internals/443.
 * On some platforms some defines may be present with an empty value which
 * causes comparisons to fail: https://github.com/svaarala/duktape/issues/453.
 */
#if !defined(DUK_USE_BYTEORDER)
#if defined(__BYTE_ORDER) && defined(__LITTLE_ENDIAN) && (__BYTE_ORDER == __LITTLE_ENDIAN) || \
    defined(_BYTE_ORDER) && defined(_LITTLE_ENDIAN) && (_BYTE_ORDER == _LITTLE_ENDIAN) || \
    defined(__LITTLE_ENDIAN__)
#if defined(__FLOAT_WORD_ORDER) && defined(__LITTLE_ENDIAN) && (__FLOAT_WORD_ORDER == __LITTLE_ENDIAN) || \
    defined(_FLOAT_WORD_ORDER) && defined(_LITTLE_ENDIAN) && (_FLOAT_WORD_ORDER == _LITTLE_ENDIAN)
#define DUK_USE_BYTEORDER 1
#elif defined(__FLOAT_WORD_ORDER) && defined(__BIG_ENDIAN) && (__FLOAT_WORD_ORDER == __BIG_ENDIAN) || \
      defined(_FLOAT_WORD_ORDER) && defined(_BIG_ENDIAN) && (_FLOAT_WORD_ORDER == _BIG_ENDIAN)
#define DUK_USE_BYTEORDER 2
#elif !defined(__FLOAT_WORD_ORDER) && !defined(_FLOAT_WORD_ORDER)
/* Float word order not known, assume not a hybrid. */
#define DUK_USE_BYTEORDER 1
#else
/* Byte order is little endian but cannot determine IEEE double word order. */
#endif  /* float word order */
#elif defined(__BYTE_ORDER) && defined(__BIG_ENDIAN) && (__BYTE_ORDER == __BIG_ENDIAN) || \
      defined(_BYTE_ORDER) && defined(_BIG_ENDIAN) && (_BYTE_ORDER == _BIG_ENDIAN) || \
      defined(__BIG_ENDIAN__)
#if defined(__FLOAT_WORD_ORDER) && defined(__BIG_ENDIAN) && (__FLOAT_WORD_ORDER == __BIG_ENDIAN) || \
    defined(_FLOAT_WORD_ORDER) && defined(_BIG_ENDIAN) && (_FLOAT_WORD_ORDER == _BIG_ENDIAN)
#define DUK_USE_BYTEORDER 3
#elif !defined(__FLOAT_WORD_ORDER) && !defined(_FLOAT_WORD_ORDER)
/* Float word order not known, assume not a hybrid. */
#define DUK_USE_BYTEORDER 3
#else
/* Byte order is big endian but cannot determine IEEE double word order. */
#endif  /* float word order */
#else
/* Cannot determine byte order. */
#endif  /* integer byte order */
#endif  /* !defined(DUK_USE_BYTEORDER) */

/* QNX gcc cross compiler seems to define e.g. __LITTLEENDIAN__ or __BIGENDIAN__:
 *  $ /opt/qnx650/host/linux/x86/usr/bin/i486-pc-nto-qnx6.5.0-gcc -dM -E - </dev/null | grep -ni endian
 *  67:#define __LITTLEENDIAN__ 1
 *  $ /opt/qnx650/host/linux/x86/usr/bin/mips-unknown-nto-qnx6.5.0-gcc -dM -E - </dev/null | grep -ni endian
 *  81:#define __BIGENDIAN__ 1
 *  $ /opt/qnx650/host/linux/x86/usr/bin/arm-unknown-nto-qnx6.5.0-gcc -dM -E - </dev/null | grep -ni endian
 *  70:#define __LITTLEENDIAN__ 1
 */
#if !defined(DUK_USE_BYTEORDER)
#if defined(__LITTLEENDIAN__)
#define DUK_USE_BYTEORDER 1
#elif defined(__BIGENDIAN__)
#define DUK_USE_BYTEORDER 3
#endif
#endif

/*
 *  Alignment requirement and support for unaligned accesses
 *
 *  Assume unaligned accesses are not supported unless specifically allowed
 *  in the target platform.  Some platforms may support unaligned accesses
 *  but alignment to 4 or 8 may still be desirable.  Note that unaligned
 *  accesses (and even pointers) relative to natural alignment (regardless
 *  of target alignment) are technically undefined behavior and thus
 *  compiler/architecture specific.
 */

/* If not forced, use safe default for alignment. */
#if !defined(DUK_USE_ALIGN_BY)
#define DUK_USE_ALIGN_BY 8
#endif

/* Compiler specific hackery needed to force struct size to match alignment,
 * see e.g. duk_hbuffer.h.
 *
 * http://stackoverflow.com/questions/11130109/c-struct-size-alignment
 * http://stackoverflow.com/questions/10951039/specifying-64-bit-alignment
 */
#if !(defined(DUK_USE_PACK_MSVC_PRAGMA) || defined(DUK_USE_PACK_GCC_ATTR) || \
      defined(DUK_USE_PACK_CLANG_ATTR) || defined(DUK_USE_PACK_DUMMY_MEMBER))
#define DUK_USE_PACK_DUMMY_MEMBER
#endif

#if !defined(DUK_U64_CONSTANT)
#define DUK_U64_CONSTANT(x) x##ULL
#endif
#if !defined(DUK_I64_CONSTANT)
#define DUK_I64_CONSTANT(x) x##LL
#endif

#if !defined(DUK_VA_COPY)
/* We need va_copy() which is defined in C99 / C++11, so an awkward
 * replacement is needed for pre-C99 / pre-C++11 environments.  This
 * will quite likely need portability hacks for some non-C99
 * environments.
 */
#if defined(DUK_F_C99) || defined(DUK_F_CPP11)
/* C99 / C++11 and above: rely on va_copy() which is required.
 * Omit parenthesis on macro right side on purpose to minimize differences
 * to direct use.
 */
#define DUK_VA_COPY(dest,src) va_copy(dest,src)
#else
/* Pre-C99: va_list type is implementation dependent.  This replacement
 * assumes it is a plain value so that a simple assignment will work.
 * This is not the case on all platforms (it may be a single-array element,
 * for instance).
 */
#define DUK_VA_COPY(dest,src) do { (dest) = (src); } while (0)
#endif
#endif

#if !defined(DUK_MACRO_STRINGIFY)
/* Macro hackery to convert e.g. __LINE__ to a string without formatting,
 * see: http://stackoverflow.com/questions/240353/convert-a-preprocessor-token-to-a-string
 */
#define DUK_MACRO_STRINGIFY_HELPER(x)  #x
#define DUK_MACRO_STRINGIFY(x)  DUK_MACRO_STRINGIFY_HELPER(x)
#endif

#if !defined(DUK_CAUSE_SEGFAULT)
/* This can be used for testing; valgrind will then indicate the C call stack
 * leading to the call site.
 */
#define DUK_CAUSE_SEGFAULT()  do { *((volatile duk_uint32_t *) NULL) = (duk_uint32_t) 0xdeadbeefUL; } while (0)
#endif

#if !defined(DUK_UNREF)
/* Macro for suppressing warnings for potentially unreferenced variables.
 * The variables can be actually unreferenced or unreferenced in some
 * specific cases only; for instance, if a variable is only debug printed,
 * it is unreferenced when debug printing is disabled.  May cause warnings
 * for volatile arguments.
 */
#define DUK_UNREF(x)  do { (void) (x); } while (0)
#endif

/* Fillin for DUK_NORETURN; DUK_WO_NORETURN() is used to insert dummy
 * dummy statements after noreturn calls to silence harmless compiler
 * warnings, e.g.:
 *
 *   DUK_ERROR_TYPE(thr, "aiee");
 *   DUK_WO_NORETURN(return 0;);
 *
 * Statements inside DUK_WO_NORETURN() must NEVER be actually reachable,
 * and they're only included to satisfy the compiler.
 */
#if defined(DUK_NORETURN)
#define DUK_WO_NORETURN(stmt) do { } while (0)
#else
#define DUK_NORETURN(decl)  decl
#define DUK_WO_NORETURN(stmt) do { stmt } while (0)
#endif

#if !defined(DUK_UNREACHABLE)
/* Don't know how to declare unreachable point, so don't do it; this
 * may cause some spurious compilation warnings (e.g. "variable used
 * uninitialized").
 */
#define DUK_UNREACHABLE()  do { } while (0)
#endif

#if !defined(DUK_LOSE_CONST)
/* Convert any input pointer into a "void *", losing a const qualifier.
 * This is not fully portable because casting through duk_uintptr_t may
 * not work on all architectures (e.g. those with long, segmented pointers).
 */
#define DUK_LOSE_CONST(src) ((void *) (duk_uintptr_t) (src))
#endif

#if !defined(DUK_LIKELY)
#define DUK_LIKELY(x)    (x)
#endif
#if !defined(DUK_UNLIKELY)
#define DUK_UNLIKELY(x)  (x)
#endif
#if !defined(DUK_UNPREDICTABLE)
#define DUK_UNPREDICTABLE(x)  (x)
#endif

#if !defined(DUK_NOINLINE)
#define DUK_NOINLINE       /*nop*/
#endif
#if !defined(DUK_INLINE)
#define DUK_INLINE         /*nop*/
#endif
#if !defined(DUK_ALWAYS_INLINE)
#define DUK_ALWAYS_INLINE  /*nop*/
#endif

#if !defined(DUK_HOT)
#define DUK_HOT            /*nop*/
#endif
#if !defined(DUK_COLD)
#define DUK_COLD           /*nop*/
#endif

#if !defined(DUK_EXTERNAL_DECL)
#define DUK_EXTERNAL_DECL  extern
#endif
#if !defined(DUK_EXTERNAL)
#define DUK_EXTERNAL       /*empty*/
#endif
#if !defined(DUK_INTERNAL_DECL)
#if defined(DUK_SINGLE_FILE)
#define DUK_INTERNAL_DECL  static
#else
#define DUK_INTERNAL_DECL  extern
#endif
#endif
#if !defined(DUK_INTERNAL)
#if defined(DUK_SINGLE_FILE)
#define DUK_INTERNAL       static
#else
#define DUK_INTERNAL       /*empty*/
#endif
#endif
#if !defined(DUK_LOCAL_DECL)
#define DUK_LOCAL_DECL     static
#endif
#if !defined(DUK_LOCAL)
#define DUK_LOCAL          static
#endif

#if !defined(DUK_FILE_MACRO)
#define DUK_FILE_MACRO  __FILE__
#endif
#if !defined(DUK_LINE_MACRO)
#define DUK_LINE_MACRO  __LINE__
#endif
#if !defined(DUK_FUNC_MACRO)
#if defined(DUK_F_C99) || defined(DUK_F_CPP11)
#define DUK_FUNC_MACRO  __func__
#elif defined(__FUNCTION__)
#define DUK_FUNC_MACRO  __FUNCTION__
#else
#define DUK_FUNC_MACRO  "unknown"
#endif
#endif

#if defined(DUK_F_HAVE_64BIT)
#if !defined(DUK_BSWAP64)
#define DUK_BSWAP64(x) \
	((((duk_uint64_t) (x)) >> 56U) | \
	 ((((duk_uint64_t) (x)) >> 40U) & DUK_U64_CONSTANT(0xff00)) | \
	 ((((duk_uint64_t) (x)) >> 24U) & DUK_U64_CONSTANT(0xff0000)) | \
	 ((((duk_uint64_t) (x)) >> 8U) & DUK_U64_CONSTANT(0xff000000)) | \
	 ((((duk_uint64_t) (x)) << 8U) & DUK_U64_CONSTANT(0xff00000000)) | \
	 ((((duk_uint64_t) (x)) << 24U) & DUK_U64_CONSTANT(0xff0000000000)) | \
	 ((((duk_uint64_t) (x)) << 40U) & DUK_U64_CONSTANT(0xff000000000000)) | \
	 (((duk_uint64_t) (x)) << 56U))
#endif
#endif
#if !defined(DUK_BSWAP32)
#define DUK_BSWAP32(x) \
	((((duk_uint32_t) (x)) >> 24U) | \
	 ((((duk_uint32_t) (x)) >> 8U) & 0xff00UL) | \
	 ((((duk_uint32_t) (x)) << 8U) & 0xff0000UL) | \
	 (((duk_uint32_t) (x)) << 24U))
#endif
#if !defined(DUK_BSWAP16)
#define DUK_BSWAP16(x) \
	((duk_uint16_t) (x) >> 8U) | \
	((duk_uint16_t) (x) << 8U)
#endif

/* DUK_USE_VARIADIC_MACROS: required from compilers, so no fill-in. */
/* DUK_USE_UNION_INITIALIZERS: required from compilers, so no fill-in. */

#if !(defined(DUK_USE_FLEX_C99) || defined(DUK_USE_FLEX_ZEROSIZE) || defined(DUK_USE_FLEX_ONESIZE))
#if defined(DUK_F_C99)
#define DUK_USE_FLEX_C99
#else
#define DUK_USE_FLEX_ZEROSIZE  /* Not standard but common enough */
#endif
#endif

#if !(defined(DUK_USE_PACK_GCC_ATTR) || defined(DUK_USE_PACK_CLANG_ATTR) || \
      defined(DUK_USE_PACK_MSVC_PRAGMA) || defined(DUK_USE_PACK_DUMMY_MEMBER))
#define DUK_USE_PACK_DUMMY_MEMBER
#endif

#if 0  /* not defined by default */
#undef DUK_USE_GCC_PRAGMAS
#endif

/* Workaround for GH-323: avoid inlining control when compiling from
 * multiple sources, as it causes compiler portability trouble.
 */
#if !defined(DUK_SINGLE_FILE)
#undef DUK_NOINLINE
#undef DUK_INLINE
#undef DUK_ALWAYS_INLINE
#define DUK_NOINLINE       /*nop*/
#define DUK_INLINE         /*nop*/
#define DUK_ALWAYS_INLINE  /*nop*/
#endif

/*
 *  Check whether or not a packed duk_tval representation is possible.
 *  What's basically required is that pointers are 32-bit values
 *  (sizeof(void *) == 4).  Best effort check, not always accurate.
 *  If guess goes wrong, crashes may result; self tests also verify
 *  the guess.
 */

/* Explicit marker needed; may be 'defined', 'undefined, 'or 'not provided'. */
#if !defined(DUK_F_PACKED_TVAL_PROVIDED)
#undef DUK_F_PACKED_TVAL_POSSIBLE

/* Strict C99 case: DUK_UINTPTR_MAX (= UINTPTR_MAX) should be very reliable */
#if !defined(DUK_F_PACKED_TVAL_POSSIBLE) && defined(DUK_UINTPTR_MAX)
#if (DUK_UINTPTR_MAX <= 0xffffffffUL)
#define DUK_F_PACKED_TVAL_POSSIBLE
#endif
#endif

/* Non-C99 case, still relying on DUK_UINTPTR_MAX, as long as it is not a computed value */
#if !defined(DUK_F_PACKED_TVAL_POSSIBLE) && defined(DUK_UINTPTR_MAX) && !defined(DUK_UINTPTR_MAX_COMPUTED)
#if (DUK_UINTPTR_MAX <= 0xffffffffUL)
#define DUK_F_PACKED_TVAL_POSSIBLE
#endif
#endif

/* DUK_SIZE_MAX (= SIZE_MAX) is often reliable */
#if !defined(DUK_F_PACKED_TVAL_POSSIBLE) && defined(DUK_SIZE_MAX) && !defined(DUK_SIZE_MAX_COMPUTED)
#if (DUK_SIZE_MAX <= 0xffffffffUL)
#define DUK_F_PACKED_TVAL_POSSIBLE
#endif
#endif

#undef DUK_USE_PACKED_TVAL
#if defined(DUK_F_PACKED_TVAL_POSSIBLE)
#define DUK_USE_PACKED_TVAL
#endif
#undef DUK_F_PACKED_TVAL_POSSIBLE

#endif  /* DUK_F_PACKED_TVAL_PROVIDED */
/* Object property allocation layout has implications for memory and code
 * footprint and generated code size/speed.  The best layout also depends
 * on whether the platform has alignment requirements or benefits from
 * having mostly aligned accesses.
 */
#undef DUK_USE_HOBJECT_LAYOUT_1
#undef DUK_USE_HOBJECT_LAYOUT_2
#undef DUK_USE_HOBJECT_LAYOUT_3
#if (DUK_USE_ALIGN_BY == 1)
/* On platforms without any alignment issues, layout 1 is preferable
 * because it compiles to slightly less code and provides direct access
 * to property keys.
 */
#define DUK_USE_HOBJECT_LAYOUT_1
#else
/* On other platforms use layout 2, which requires some padding but
 * is a bit more natural than layout 3 in ordering the entries.  Layout
 * 3 is currently not used.
 */
#define DUK_USE_HOBJECT_LAYOUT_2
#endif

/* GCC/clang inaccurate math would break compliance and probably duk_tval,
 * so refuse to compile.  Relax this if -ffast-math is tested to work.
 */
#if defined(__FAST_MATH__)
#error __FAST_MATH__ defined, refusing to compile
#endif

/*
 *  Autogenerated defaults
 */

#undef DUK_USE_ALLOW_UNDEFINED_BEHAVIOR
#define DUK_USE_ARRAY_BUILTIN
#define DUK_USE_ARRAY_FASTPATH
#define DUK_USE_ARRAY_PROP_FASTPATH
#undef DUK_USE_ASSERTIONS
#define DUK_USE_AUGMENT_ERROR_CREATE
#define DUK_USE_AUGMENT_ERROR_THROW
#define DUK_USE_AVOID_PLATFORM_FUNCPTRS
#define DUK_USE_BASE64_FASTPATH
#define DUK_USE_BASE64_SUPPORT
#define DUK_USE_BOOLEAN_BUILTIN
#define DUK_USE_BUFFEROBJECT_SUPPORT
#undef DUK_USE_BUFLEN16
#define DUK_USE_BYTECODE_DUMP_SUPPORT
#define DUK_USE_CACHE_ACTIVATION
#define DUK_USE_CACHE_CATCHER
#define DUK_USE_CALLSTACK_LIMIT 10000
#define DUK_USE_COMPILER_RECLIMIT 2500
#define DUK_USE_COROUTINE_SUPPORT
#undef DUK_USE_CPP_EXCEPTIONS
#undef DUK_USE_DATAPTR16
#undef DUK_USE_DATAPTR_DEC16
#undef DUK_USE_DATAPTR_ENC16
#define DUK_USE_DATE_BUILTIN
#undef DUK_USE_DATE_FORMAT_STRING
#undef DUK_USE_DATE_GET_LOCAL_TZOFFSET
#undef DUK_USE_DATE_GET_NOW
#undef DUK_USE_DATE_PARSE_STRING
#undef DUK_USE_DATE_PRS_GETDATE
#undef DUK_USE_DEBUG
#undef DUK_USE_DEBUGGER_DUMPHEAP
#undef DUK_USE_DEBUGGER_INSPECT
#undef DUK_USE_DEBUGGER_PAUSE_UNCAUGHT
#undef DUK_USE_DEBUGGER_SUPPORT
#define DUK_USE_DEBUGGER_THROW_NOTIFY
#undef DUK_USE_DEBUGGER_TRANSPORT_TORTURE
#define DUK_USE_DEBUG_BUFSIZE 65536L
#define DUK_USE_DEBUG_LEVEL 0
#undef DUK_USE_DEBUG_WRITE
#define DUK_USE_DOUBLE_LINKED_HEAP
#define DUK_USE_DUKTAPE_BUILTIN
#define DUK_USE_ENCODING_BUILTINS
#define DUK_USE_ERRCREATE
#define DUK_USE_ERRTHROW
#define DUK_USE_ES6
#define DUK_USE_ES6_OBJECT_PROTO_PROPERTY
#define DUK_USE_ES6_OBJECT_SETPROTOTYPEOF
#define DUK_USE_ES6_PROXY
#define DUK_USE_ES6_REGEXP_SYNTAX
#define DUK_USE_ES6_UNICODE_ESCAPE
#define DUK_USE_ES7
#define DUK_USE_ES7_EXP_OPERATOR
#define DUK_USE_ES8
#define DUK_USE_ES9
#define DUK_USE_ESBC_LIMITS
#define DUK_USE_ESBC_MAX_BYTES 2147418112L
#define DUK_USE_ESBC_MAX_LINENUMBER 2147418112L
#undef DUK_USE_EXEC_FUN_LOCAL
#undef DUK_USE_EXEC_INDIRECT_BOUND_CHECK
#undef DUK_USE_EXEC_PREFER_SIZE
#define DUK_USE_EXEC_REGCONST_OPTIMIZE
#undef DUK_USE_EXEC_TIMEOUT_CHECK
#undef DUK_USE_EXPLICIT_NULL_INIT
#undef DUK_USE_EXTSTR_FREE
#undef DUK_USE_EXTSTR_INTERN_CHECK
#undef DUK_USE_FASTINT
#define DUK_USE_FAST_REFCOUNT_DEFAULT
#undef DUK_USE_FATAL_HANDLER
#define DUK_USE_FATAL_MAXLEN 128
#define DUK_USE_FINALIZER_SUPPORT
#undef DUK_USE_FINALIZER_TORTURE
#undef DUK_USE_FUNCPTR16
#undef DUK_USE_FUNCPTR_DEC16
#undef DUK_USE_FUNCPTR_ENC16
#define DUK_USE_FUNCTION_BUILTIN
#define DUK_USE_FUNC_FILENAME_PROPERTY
#define DUK_USE_FUNC_NAME_PROPERTY
#undef DUK_USE_GC_TORTURE
#undef DUK_USE_GET_MONOTONIC_TIME
#undef DUK_USE_GET_RANDOM_DOUBLE
#undef DUK_USE_GLOBAL_BINDING
#define DUK_USE_GLOBAL_BUILTIN
#undef DUK_USE_HEAPPTR16
#undef DUK_USE_HEAPPTR_DEC16
#undef DUK_USE_HEAPPTR_ENC16
#define DUK_USE_HEX_FASTPATH
#define DUK_USE_HEX_SUPPORT
#define DUK_USE_HOBJECT_ARRAY_ABANDON_LIMIT 2
#define DUK_USE_HOBJECT_ARRAY_FAST_RESIZE_LIMIT 9
#define DUK_USE_HOBJECT_ARRAY_MINGROW_ADD 16
#define DUK_USE_HOBJECT_ARRAY_MINGROW_DIVISOR 8
#define DUK_USE_HOBJECT_ENTRY_MINGROW_ADD 16
#define DUK_USE_HOBJECT_ENTRY_MINGROW_DIVISOR 8
#define DUK_USE_HOBJECT_HASH_PART
#define DUK_USE_HOBJECT_HASH_PROP_LIMIT 8
#define DUK_USE_HSTRING_ARRIDX
#define DUK_USE_HSTRING_CLEN
#undef DUK_USE_HSTRING_EXTDATA
#define DUK_USE_HSTRING_LAZY_CLEN
#define DUK_USE_HTML_COMMENTS
#define DUK_USE_IDCHAR_FASTPATH
#undef DUK_USE_INJECT_HEAP_ALLOC_ERROR
#undef DUK_USE_INTERRUPT_COUNTER
#undef DUK_USE_INTERRUPT_DEBUG_FIXUP
#define DUK_USE_JC
#define DUK_USE_JSON_BUILTIN
#define DUK_USE_JSON_DECNUMBER_FASTPATH
#define DUK_USE_JSON_DECSTRING_FASTPATH
#define DUK_USE_JSON_DEC_RECLIMIT 1000
#define DUK_USE_JSON_EATWHITE_FASTPATH
#define DUK_USE_JSON_ENC_RECLIMIT 1000
#define DUK_USE_JSON_QUOTESTRING_FASTPATH
#undef DUK_USE_JSON_STRINGIFY_FASTPATH
#define DUK_USE_JSON_SUPPORT
#define DUK_USE_JX
#define DUK_USE_LEXER_SLIDING_WINDOW
#undef DUK_USE_LIGHTFUNC_BUILTINS
#define DUK_USE_LITCACHE_SIZE 256
#define DUK_USE_MARK_AND_SWEEP_RECLIMIT 256
#define DUK_USE_MATH_BUILTIN
#define DUK_USE_NATIVE_CALL_RECLIMIT 1000
#undef DUK_USE_NATIVE_STACK_CHECK
#define DUK_USE_NONSTD_ARRAY_SPLICE_DELCOUNT
#undef DUK_USE_NONSTD_FUNC_CALLER_PROPERTY
#undef DUK_USE_NONSTD_FUNC_SOURCE_PROPERTY
#define DUK_USE_NONSTD_FUNC_STMT
#define DUK_USE_NONSTD_GETTER_KEY_ARGUMENT
#define DUK_USE_NONSTD_JSON_ESC_U2028_U2029
#define DUK_USE_NONSTD_SETTER_KEY_ARGUMENT
#define DUK_USE_NONSTD_STRING_FROMCHARCODE_32BIT
#define DUK_USE_NUMBER_BUILTIN
#define DUK_USE_OBJECT_BUILTIN
#undef DUK_USE_OBJSIZES16
#undef DUK_USE_PARANOID_ERRORS
#define DUK_USE_PC2LINE
#define DUK_USE_PERFORMANCE_BUILTIN
#undef DUK_USE_PREFER_SIZE
#undef DUK_USE_PROMISE_BUILTIN
#define DUK_USE_PROVIDE_DEFAULT_ALLOC_FUNCTIONS
#undef DUK_USE_REFCOUNT16
#define DUK_USE_REFCOUNT32
#define DUK_USE_REFERENCE_COUNTING
#define DUK_USE_REFLECT_BUILTIN
#define DUK_USE_REGEXP_CANON_BITMAP
#undef DUK_USE_REGEXP_CANON_WORKAROUND
#define DUK_USE_REGEXP_COMPILER_RECLIMIT 10000
#define DUK_USE_REGEXP_EXECUTOR_RECLIMIT 10000
#define DUK_USE_REGEXP_SUPPORT
#undef DUK_USE_ROM_GLOBAL_CLONE
#undef DUK_USE_ROM_GLOBAL_INHERIT
#undef DUK_USE_ROM_OBJECTS
#define DUK_USE_ROM_PTRCOMP_FIRST 63488L
#undef DUK_USE_ROM_STRINGS
#define DUK_USE_SECTION_B
#undef DUK_USE_SELF_TESTS
#define DUK_USE_SHEBANG_COMMENTS
#undef DUK_USE_SHUFFLE_TORTURE
#define DUK_USE_SOURCE_NONBMP
#undef DUK_USE_STRHASH16
#undef DUK_USE_STRHASH_DENSE
#define DUK_USE_STRHASH_SKIP_SHIFT 5
#define DUK_USE_STRICT_DECL
#undef DUK_USE_STRICT_UTF8_SOURCE
#define DUK_USE_STRING_BUILTIN
#undef DUK_USE_STRLEN16
#define DUK_USE_STRTAB_GROW_LIMIT 17
#define DUK_USE_STRTAB_MAXSIZE 268435456L
#define DUK_USE_STRTAB_MINSIZE 1024
#undef DUK_USE_STRTAB_PTRCOMP
#define DUK_USE_STRTAB_RESIZE_CHECK_MASK 255
#define DUK_USE_STRTAB_SHRINK_LIMIT 6
#undef DUK_USE_STRTAB_TORTURE
#define DUK_USE_SYMBOL_BUILTIN
#define DUK_USE_TAILCALL
#define DUK_USE_TARGET_INFO "unknown"
#define DUK_USE_TRACEBACKS
#define DUK_USE_TRACEBACK_DEPTH 10
#define DUK_USE_VALSTACK_GROW_SHIFT 2
#define DUK_USE_VALSTACK_LIMIT 1000000L
#define DUK_USE_VALSTACK_SHRINK_CHECK_SHIFT 2
#define DUK_USE_VALSTACK_SHRINK_SLACK_SHIFT 4
#undef DUK_USE_VALSTACK_UNSAFE
#define DUK_USE_VERBOSE_ERRORS
#define DUK_USE_VERBOSE_EXECUTOR_ERRORS
#define DUK_USE_VOLUNTARY_GC
#define DUK_USE_ZERO_BUFFER_DATA

/*
 *  Fixups
 */

#include "duk_custom.h"

/*
 *  You may add overriding #define/#undef directives below for
 *  customization.  You of course cannot un-#include or un-typedef
 *  anything; these require direct changes above.
 */

/* __OVERRIDE_DEFINES__ */

/*
 *  Conditional includes
 */

#if defined(DUK_F_CPP) && defined(DUK_USE_CPP_EXCEPTIONS)
#include <exception>  /* std::exception */
#include <stdexcept>  /* std::runtime_error */
#endif

/*
 *  Date provider selection
 *
 *  User may define DUK_USE_DATE_GET_NOW() etc directly, in which case we'll
 *  rely on an external provider.  If this is not done, revert to previous
 *  behavior and use Unix/Windows built-in provider.
 */

#if defined(DUK_COMPILING_DUKTAPE)

#if defined(DUK_USE_DATE_GET_NOW)
/* External provider already defined. */
#elif defined(DUK_USE_DATE_NOW_GETTIMEOFDAY)
#define DUK_USE_DATE_GET_NOW(ctx)            duk_bi_date_get_now_gettimeofday()
#elif defined(DUK_USE_DATE_NOW_TIME)
#define DUK_USE_DATE_GET_NOW(ctx)            duk_bi_date_get_now_time()
#elif defined(DUK_USE_DATE_NOW_WINDOWS)
#define DUK_USE_DATE_GET_NOW(ctx)            duk_bi_date_get_now_windows()
#elif defined(DUK_USE_DATE_NOW_WINDOWS_SUBMS)
#define DUK_USE_DATE_GET_NOW(ctx)            duk_bi_date_get_now_windows_subms()
#else
#error no provider for DUK_USE_DATE_GET_NOW()
#endif

#if defined(DUK_USE_DATE_GET_LOCAL_TZOFFSET)
/* External provider already defined. */
#elif defined(DUK_USE_DATE_TZO_GMTIME_R) || defined(DUK_USE_DATE_TZO_GMTIME_S) || defined(DUK_USE_DATE_TZO_GMTIME)
#define DUK_USE_DATE_GET_LOCAL_TZOFFSET(d)   duk_bi_date_get_local_tzoffset_gmtime((d))
#elif defined(DUK_USE_DATE_TZO_WINDOWS)
#define DUK_USE_DATE_GET_LOCAL_TZOFFSET(d)   duk_bi_date_get_local_tzoffset_windows((d))
#elif defined(DUK_USE_DATE_TZO_WINDOWS_NO_DST)
#define DUK_USE_DATE_GET_LOCAL_TZOFFSET(d)   duk_bi_date_get_local_tzoffset_windows_no_dst((d))
#else
#error no provider for DUK_USE_DATE_GET_LOCAL_TZOFFSET()
#endif

#if defined(DUK_USE_DATE_PARSE_STRING)
/* External provider already defined. */
#elif defined(DUK_USE_DATE_PRS_STRPTIME)
#define DUK_USE_DATE_PARSE_STRING(ctx,str)   duk_bi_date_parse_string_strptime((ctx), (str))
#elif defined(DUK_USE_DATE_PRS_GETDATE)
#define DUK_USE_DATE_PARSE_STRING(ctx,str)   duk_bi_date_parse_string_getdate((ctx), (str))
#else
/* No provider for DUK_USE_DATE_PARSE_STRING(), fall back to ISO 8601 only. */
#endif

#if defined(DUK_USE_DATE_FORMAT_STRING)
/* External provider already defined. */
#elif defined(DUK_USE_DATE_FMT_STRFTIME)
#define DUK_USE_DATE_FORMAT_STRING(ctx,parts,tzoffset,flags) \
	duk_bi_date_format_parts_strftime((ctx), (parts), (tzoffset), (flags))
#else
/* No provider for DUK_USE_DATE_FORMAT_STRING(), fall back to ISO 8601 only. */
#endif

#if defined(DUK_USE_GET_MONOTONIC_TIME)
/* External provider already defined. */
#elif defined(DUK_USE_GET_MONOTONIC_TIME_CLOCK_GETTIME)
#define DUK_USE_GET_MONOTONIC_TIME(ctx)  duk_bi_date_get_monotonic_time_clock_gettime()
#elif defined(DUK_USE_GET_MONOTONIC_TIME_WINDOWS_QPC)
#define DUK_USE_GET_MONOTONIC_TIME(ctx)  duk_bi_date_get_monotonic_time_windows_qpc()
#else
/* No provider for DUK_USE_GET_MONOTONIC_TIME(), fall back to DUK_USE_DATE_GET_NOW(). */
#endif

#endif  /* DUK_COMPILING_DUKTAPE */

/*
 *  Convert DUK_USE_BYTEORDER, from whatever source, into currently used
 *  internal defines.  If detection failed, #error out.
 */

#if defined(DUK_USE_BYTEORDER)
#if (DUK_USE_BYTEORDER == 1)
#define DUK_USE_INTEGER_LE
#define DUK_USE_DOUBLE_LE
#elif (DUK_USE_BYTEORDER == 2)
#define DUK_USE_INTEGER_LE  /* integer endianness is little on purpose */
#define DUK_USE_DOUBLE_ME
#elif (DUK_USE_BYTEORDER == 3)
#define DUK_USE_INTEGER_BE
#define DUK_USE_DOUBLE_BE
#else
#error unsupported: byte order invalid
#endif  /* byte order */
#else
#error unsupported: byte order detection failed
#endif  /* defined(DUK_USE_BYTEORDER) */

#endif  /* DUK_CONFIG_H_INCLUDED */
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/*
 * Copyright 2015 Daniel Silverstone <dsilvers@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Custom configuration for duktape
 */

#include "utils/config.h"

#ifndef HAVE_STRPTIME
#undef DUK_USE_DATE_PRS_STRPTIME
#undef DUK_USE_DATE_PRS_GETDATE
#undef DUK_USE_DATE_PARSE_STRING
#endif

#define DUK_USE_FASTINT
#define DUK_USE_REGEXP_CANON_WORKAROUND

/* Required for execution timeout checking */
#define DUK_USE_INTERRUPT_COUNTER

extern duk_bool_t dukky_check_timeout(void *udata);
#define DUK_USE_EXEC_TIMEOUT_CHECK dukky_check_timeout

#include "netsurf/inttypes.h"







netsurf-vince/pdf/content/handlers/javascript/duktape/dukky.c

/*
 * Copyright 2012 Vincent Sanders <vince@netsurf-browser.org>
 * Copyright 2015 Daniel Dilverstone <dsilvers@netsurf-browser.org>
 * Copyright 2016 Michael Drake <tlsa@netsurf-browser.org>
 * Copyright 2016 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Duktapeish implementation of javascript engine functions.
 */

#include <stdint.h>
#include <nsutils/time.h>

#include "netsurf/inttypes.h"
#include "utils/utils.h"
#include "utils/nsoption.h"
#include "utils/log.h"
#include "utils/corestrings.h"
#include "content/content.h"

#include "javascript/js.h"
#include "javascript/content.h"

#include "duktape/binding.h"
#include "duktape/generics.js.inc"
#include "duktape/polyfill.js.inc"

#include "duktape.h"
#include "dukky.h"

#include <dom/dom.h>

#define EVENT_MAGIC MAGIC(EVENT_MAP)
#define HANDLER_LISTENER_MAGIC MAGIC(HANDLER_LISTENER_MAP)
#define HANDLER_MAGIC MAGIC(HANDLER_MAP)
#define EVENT_LISTENER_JS_MAGIC MAGIC(EVENT_LISTENER_JS_MAP)
#define GENERICS_MAGIC MAGIC(GENERICS_TABLE)
#define THREAD_MAP MAGIC(THREAD_MAP)

/**
 * dukky javascript heap
 */
struct jsheap {
	duk_context *ctx; /**< duktape base context */
	duk_uarridx_t next_thread; /**< monotonic thread counter */
	bool pending_destroy; /**< Whether this heap is pending destruction */
	unsigned int live_threads; /**< number of live threads */
	uint64_t exec_start_time;
};

/**
 * dukky javascript thread
 */
struct jsthread {
	bool pending_destroy; /**< Whether this thread is pending destruction */
	unsigned int in_use; /**< The number of times this thread is in use */
	jsheap *heap; /**< The heap this thread belongs to */
	duk_context *ctx; /**< The duktape thread context */
	duk_uarridx_t thread_idx; /**< The thread number */
};

static duk_ret_t dukky_populate_object(duk_context *ctx, void *udata)
{
	/* ... obj args protoname nargs */
	int nargs = duk_get_int(ctx, -1);
	duk_pop(ctx);
	/* ... obj args protoname */
	duk_get_global_string(ctx, PROTO_MAGIC);
	/* .. obj args protoname prototab */
	duk_dup(ctx, -2);
	/* ... obj args protoname prototab protoname */
	duk_get_prop(ctx, -2);
	/* ... obj args protoname prototab {proto/undefined} */
	if (duk_is_undefined(ctx, -1)) {
		NSLOG(dukky, WARNING,
		      "Unable to find dukky prototype for `%s` - falling back to HTMLUnknownElement",
		      duk_get_string(ctx, -3) + 2 /* Skip the two unprintables */);
		duk_pop(ctx);
		duk_push_string(ctx, PROTO_NAME(HTMLUNKNOWNELEMENT));
		duk_get_prop(ctx, -2);
	}
	/* ... obj args protoname prototab proto */
	duk_remove(ctx, -3);
	/* ... obj args prototab proto */
	duk_dup(ctx, -1);
	/* ... obj args prototab proto proto */
	duk_set_prototype(ctx, -(nargs+4));
	/* ... obj[proto] args prototab proto */
	duk_get_prop_string(ctx, -1, INIT_MAGIC);
	/* ... obj[proto] args prototab proto initfn */
	duk_insert(ctx, -(nargs+4));
	/* ... initfn obj[proto] args prototab proto */
	duk_pop_2(ctx);
	/* ... initfn obj[proto] args */
	NSLOG(dukky, DEEPDEBUG, "Call the init function");
	duk_call(ctx, nargs + 1);
	return 1; /* The object */
}

duk_ret_t dukky_create_object(duk_context *ctx, const char *name, int args)
{
	duk_ret_t ret;
	NSLOG(dukky, DEEPDEBUG, "name=%s nargs=%d", name + 2, args);
	/* ... args */
	duk_push_object(ctx);
	/* ... args obj */
	duk_push_object(ctx);
	/* ... args obj handlers */
	duk_put_prop_string(ctx, -2, HANDLER_LISTENER_MAGIC);
	/* ... args obj */
	duk_push_object(ctx);
	/* ... args obj handlers */
	duk_put_prop_string(ctx, -2, HANDLER_MAGIC);
	/* ... args obj */
	duk_insert(ctx, -(args+1));
	/* ... obj args */
	duk_push_string(ctx, name);
	/* ... obj args name */
	duk_push_int(ctx, args);
	/* ... obj args name nargs */
	if ((ret = duk_safe_call(ctx, dukky_populate_object, NULL, args + 3, 1))
	    != DUK_EXEC_SUCCESS)
		return ret;
	NSLOG(dukky, DEEPDEBUG, "created");
	return DUK_EXEC_SUCCESS;
}



duk_bool_t
dukky_push_node_stacked(duk_context *ctx)
{
	int top_at_fail = duk_get_top(ctx) - 2;
	/* ... nodeptr klass */
	duk_get_global_string(ctx, NODE_MAGIC);
	/* ... nodeptr klass nodes */
	duk_dup(ctx, -3);
	/* ... nodeptr klass nodes nodeptr */
	duk_get_prop(ctx, -2);
	/* ... nodeptr klass nodes node/undefined */
	if (duk_is_undefined(ctx, -1)) {
		/* ... nodeptr klass nodes undefined */
		duk_pop(ctx);
		/* ... nodeptr klass nodes */
		duk_push_object(ctx);
		/* ... nodeptr klass nodes obj */
		duk_push_object(ctx);
		/* ... nodeptr klass nodes obj handlers */
		duk_put_prop_string(ctx, -2, HANDLER_LISTENER_MAGIC);
		/* ... nodeptr klass nodes obj */
		duk_push_object(ctx);
		/* ... nodeptr klass nodes obj handlers */
		duk_put_prop_string(ctx, -2, HANDLER_MAGIC);
		/* ... nodeptr klass nodes obj */
		duk_dup(ctx, -4);
		/* ... nodeptr klass nodes obj nodeptr */
		duk_dup(ctx, -4);
		/* ... nodeptr klass nodes obj nodeptr klass */
		duk_push_int(ctx, 1);
		/* ... nodeptr klass nodes obj nodeptr klass 1 */
		if (duk_safe_call(ctx, dukky_populate_object, NULL, 4, 1)
		    != DUK_EXEC_SUCCESS) {
			duk_set_top(ctx, top_at_fail);
			NSLOG(dukky, ERROR, "Failed to populate object prototype");
			return false;
		}
		/* ... nodeptr klass nodes node */
		duk_dup(ctx, -4);
		/* ... nodeptr klass nodes node nodeptr */
		duk_dup(ctx, -2);
		/* ... nodeptr klass nodes node nodeptr node */
		duk_put_prop(ctx, -4);
		/* ... nodeptr klass nodes node */
	}
	/* ... nodeptr klass nodes node */
	duk_insert(ctx, -4);
	/* ... node nodeptr klass nodes */
	duk_pop_3(ctx);
	/* ... node */
	if (NSLOG_COMPILED_MIN_LEVEL <= NSLOG_LEVEL_DEEPDEBUG) {
		duk_dup(ctx, -1);
		const char * what = duk_safe_to_string(ctx, -1);
		NSLOG(dukky, DEEPDEBUG, "Created: %s", what);
		duk_pop(ctx);
	}
	return true;
}

#define SET_HTML_CLASS(CLASS) \
		*html_class = PROTO_NAME(HTML##CLASS##ELEMENT); \
		*html_class_len = \
				SLEN(PROTO_NAME(HTML)) + \
				SLEN(#CLASS) + \
				SLEN("ELEMENT");

static void dukky_html_element_class_from_tag_type(dom_html_element_type type,
		const char **html_class, size_t *html_class_len)
{
	switch(type) {
	case DOM_HTML_ELEMENT_TYPE_HTML:
		SET_HTML_CLASS(HTML)
		break;
	case DOM_HTML_ELEMENT_TYPE_HEAD:
		SET_HTML_CLASS(HEAD)
		break;
	case DOM_HTML_ELEMENT_TYPE_META:
		SET_HTML_CLASS(META)
		break;
	case DOM_HTML_ELEMENT_TYPE_BASE:
		SET_HTML_CLASS(BASE)
		break;
	case DOM_HTML_ELEMENT_TYPE_TITLE:
		SET_HTML_CLASS(TITLE)
		break;
	case DOM_HTML_ELEMENT_TYPE_BODY:
		SET_HTML_CLASS(BODY)
		break;
	case DOM_HTML_ELEMENT_TYPE_DIV:
		SET_HTML_CLASS(DIV)
		break;
	case DOM_HTML_ELEMENT_TYPE_FORM:
		SET_HTML_CLASS(FORM)
		break;
	case DOM_HTML_ELEMENT_TYPE_LINK:
		SET_HTML_CLASS(LINK)
		break;
	case DOM_HTML_ELEMENT_TYPE_BUTTON:
		SET_HTML_CLASS(BUTTON)
		break;
	case DOM_HTML_ELEMENT_TYPE_INPUT:
		SET_HTML_CLASS(INPUT)
		break;
	case DOM_HTML_ELEMENT_TYPE_TEXTAREA:
		SET_HTML_CLASS(TEXTAREA)
		break;
	case DOM_HTML_ELEMENT_TYPE_OPTGROUP:
		SET_HTML_CLASS(OPTGROUP)
		break;
	case DOM_HTML_ELEMENT_TYPE_OPTION:
		SET_HTML_CLASS(OPTION)
		break;
	case DOM_HTML_ELEMENT_TYPE_SELECT:
		SET_HTML_CLASS(SELECT)
		break;
	case DOM_HTML_ELEMENT_TYPE_HR:
		SET_HTML_CLASS(HR)
		break;
	case DOM_HTML_ELEMENT_TYPE_DL:
		SET_HTML_CLASS(DLIST)
		break;
	case DOM_HTML_ELEMENT_TYPE_DIR:
		SET_HTML_CLASS(DIRECTORY)
		break;
	case DOM_HTML_ELEMENT_TYPE_MENU:
		SET_HTML_CLASS(MENU)
		break;
	case DOM_HTML_ELEMENT_TYPE_FIELDSET:
		SET_HTML_CLASS(FIELDSET)
		break;
	case DOM_HTML_ELEMENT_TYPE_LEGEND:
		SET_HTML_CLASS(LEGEND)
		break;
	case DOM_HTML_ELEMENT_TYPE_P:
		SET_HTML_CLASS(PARAGRAPH)
		break;
	case DOM_HTML_ELEMENT_TYPE_H1:
	case DOM_HTML_ELEMENT_TYPE_H2:
	case DOM_HTML_ELEMENT_TYPE_H3:
	case DOM_HTML_ELEMENT_TYPE_H4:
	case DOM_HTML_ELEMENT_TYPE_H5:
	case DOM_HTML_ELEMENT_TYPE_H6:
		SET_HTML_CLASS(HEADING)
		break;
	case DOM_HTML_ELEMENT_TYPE_BLOCKQUOTE:
	case DOM_HTML_ELEMENT_TYPE_Q:
		SET_HTML_CLASS(QUOTE)
		break;
	case DOM_HTML_ELEMENT_TYPE_PRE:
		SET_HTML_CLASS(PRE)
		break;
	case DOM_HTML_ELEMENT_TYPE_BR:
		SET_HTML_CLASS(BR)
		break;
	case DOM_HTML_ELEMENT_TYPE_LABEL:
		SET_HTML_CLASS(LABEL)
		break;
	case DOM_HTML_ELEMENT_TYPE_UL:
		SET_HTML_CLASS(ULIST)
		break;
	case DOM_HTML_ELEMENT_TYPE_OL:
		SET_HTML_CLASS(OLIST)
		break;
	case DOM_HTML_ELEMENT_TYPE_LI:
		SET_HTML_CLASS(LI)
		break;
	case DOM_HTML_ELEMENT_TYPE_FONT:
		SET_HTML_CLASS(FONT)
		break;
	case DOM_HTML_ELEMENT_TYPE_DEL:
	case DOM_HTML_ELEMENT_TYPE_INS:
		SET_HTML_CLASS(MOD)
		break;
	case DOM_HTML_ELEMENT_TYPE_A:
		SET_HTML_CLASS(ANCHOR)
		break;
	case DOM_HTML_ELEMENT_TYPE_BASEFONT:
		SET_HTML_CLASS(BASEFONT)
		break;
	case DOM_HTML_ELEMENT_TYPE_IMG:
		SET_HTML_CLASS(IMAGE)
		break;
	case DOM_HTML_ELEMENT_TYPE_OBJECT:
		SET_HTML_CLASS(OBJECT)
		break;
	case DOM_HTML_ELEMENT_TYPE_PARAM:
		SET_HTML_CLASS(PARAM)
		break;
	case DOM_HTML_ELEMENT_TYPE_APPLET:
		SET_HTML_CLASS(APPLET)
		break;
	case DOM_HTML_ELEMENT_TYPE_MAP:
		SET_HTML_CLASS(MAP)
		break;
	case DOM_HTML_ELEMENT_TYPE_AREA:
		SET_HTML_CLASS(AREA)
		break;
	case DOM_HTML_ELEMENT_TYPE_SCRIPT:
		SET_HTML_CLASS(SCRIPT)
		break;
	case DOM_HTML_ELEMENT_TYPE_CAPTION:
		SET_HTML_CLASS(TABLECAPTION)
		break;
	case DOM_HTML_ELEMENT_TYPE_TD:
	case DOM_HTML_ELEMENT_TYPE_TH:
		SET_HTML_CLASS(TABLECELL)
		break;
	case DOM_HTML_ELEMENT_TYPE_COL:
	case DOM_HTML_ELEMENT_TYPE_COLGROUP:
		SET_HTML_CLASS(TABLECOL)
		break;
	case DOM_HTML_ELEMENT_TYPE_THEAD:
	case DOM_HTML_ELEMENT_TYPE_TBODY:
	case DOM_HTML_ELEMENT_TYPE_TFOOT:
		SET_HTML_CLASS(TABLESECTION)
		break;
	case DOM_HTML_ELEMENT_TYPE_TABLE:
		SET_HTML_CLASS(TABLE)
		break;
	case DOM_HTML_ELEMENT_TYPE_TR:
		SET_HTML_CLASS(TABLEROW)
		break;
	case DOM_HTML_ELEMENT_TYPE_STYLE:
		SET_HTML_CLASS(STYLE)
		break;
	case DOM_HTML_ELEMENT_TYPE_FRAMESET:
		SET_HTML_CLASS(FRAMESET)
		break;
	case DOM_HTML_ELEMENT_TYPE_FRAME:
		SET_HTML_CLASS(FRAME)
		break;
	case DOM_HTML_ELEMENT_TYPE_IFRAME:
		SET_HTML_CLASS(IFRAME)
		break;
	case DOM_HTML_ELEMENT_TYPE_ISINDEX:
		SET_HTML_CLASS(ISINDEX)
		break;
	case DOM_HTML_ELEMENT_TYPE_CANVAS:
		SET_HTML_CLASS(CANVAS)
		break;
	case DOM_HTML_ELEMENT_TYPE__COUNT:
		assert(type != DOM_HTML_ELEMENT_TYPE__COUNT);
		/* fallthrough */
	case DOM_HTML_ELEMENT_TYPE__UNKNOWN:
		SET_HTML_CLASS(UNKNOWN)
		break;
	default:
		/* Known HTML element without a specialisation */
		*html_class = PROTO_NAME(HTMLELEMENT);
		*html_class_len =
				SLEN(PROTO_NAME(HTML)) +
				SLEN("ELEMENT");
		break;
	}
	return;
}

#undef SET_HTML_CLASS

static void
dukky_push_node_klass(duk_context *ctx, struct dom_node *node)
{
	dom_node_type nodetype;
	dom_exception err;

	err = dom_node_get_node_type(node, &nodetype);
	if (err != DOM_NO_ERR) {
		/* Oh bum, just node then */
		duk_push_string(ctx, PROTO_NAME(NODE));
		return;
	}

	switch(nodetype) {
	case DOM_ELEMENT_NODE: {
		dom_string *namespace;
		dom_html_element_type type;
		const char *html_class;
		size_t html_class_len;
		err = dom_node_get_namespace(node, &namespace);
		if (err != DOM_NO_ERR) {
			/* Feck it, element */
			NSLOG(dukky, ERROR,
			      "dom_node_get_namespace() failed");
			duk_push_string(ctx, PROTO_NAME(ELEMENT));
			break;
		}
		if (namespace == NULL) {
			/* No namespace, -> element */
			NSLOG(dukky, DEBUG, "no namespace");
			duk_push_string(ctx, PROTO_NAME(ELEMENT));
			break;
		}

		if (dom_string_isequal(namespace, corestring_dom_html_namespace) == false) {
			/* definitely not an HTML element of some kind */
			duk_push_string(ctx, PROTO_NAME(ELEMENT));
			dom_string_unref(namespace);
			break;
		}
		dom_string_unref(namespace);

		err = dom_html_element_get_tag_type(node, &type);
		if (err != DOM_NO_ERR) {
			type = DOM_HTML_ELEMENT_TYPE__UNKNOWN;
		}

		dukky_html_element_class_from_tag_type(type,
				&html_class, &html_class_len);

		duk_push_lstring(ctx, html_class, html_class_len);
		break;
	}
	case DOM_TEXT_NODE:
		duk_push_string(ctx, PROTO_NAME(TEXT));
		break;
	case DOM_COMMENT_NODE:
		duk_push_string(ctx, PROTO_NAME(COMMENT));
		break;
	case DOM_DOCUMENT_NODE:
		duk_push_string(ctx, PROTO_NAME(DOCUMENT));
		break;
	case DOM_ATTRIBUTE_NODE:
	case DOM_PROCESSING_INSTRUCTION_NODE:
	case DOM_DOCUMENT_TYPE_NODE:
	case DOM_DOCUMENT_FRAGMENT_NODE:
	case DOM_NOTATION_NODE:
	case DOM_ENTITY_REFERENCE_NODE:
	case DOM_ENTITY_NODE:
	case DOM_CDATA_SECTION_NODE:
	default:
		/* Oh bum, just node then */
		duk_push_string(ctx, PROTO_NAME(NODE));
	}
}

duk_bool_t
dukky_push_node(duk_context *ctx, struct dom_node *node)
{
	NSLOG(dukky, DEEPDEBUG, "Pushing node %p", node);
	/* First check if we can find the node */
	/* ... */
	duk_get_global_string(ctx, NODE_MAGIC);
	/* ... nodes */
	duk_push_pointer(ctx, node);
	/* ... nodes nodeptr */
	duk_get_prop(ctx, -2);
	/* ... nodes node/undefined */
	if (!duk_is_undefined(ctx, -1)) {
		/* ... nodes node */
		duk_insert(ctx, -2);
		/* ... node nodes */
		duk_pop(ctx);
		/* ... node */
		if (NSLOG_COMPILED_MIN_LEVEL <= NSLOG_LEVEL_DEEPDEBUG) {
			duk_dup(ctx, -1);
			const char * what = duk_safe_to_string(ctx, -1);
			NSLOG(dukky, DEEPDEBUG, "Found it memoised: %s", what);
			duk_pop(ctx);
		}
		return true;
	}
	/* ... nodes undefined */
	duk_pop_2(ctx);
	/* ... */
	/* We couldn't, so now we determine the node type and then
	 * we ask for it to be created
	 */
	duk_push_pointer(ctx, node);
	/* ... nodeptr */
	dukky_push_node_klass(ctx, node);
	/* ... nodeptr klass */
	return dukky_push_node_stacked(ctx);
}

static duk_ret_t
dukky_bad_constructor(duk_context *ctx)
{
	return duk_error(ctx, DUK_ERR_ERROR, "Bad constructor");
}

void
dukky_inject_not_ctr(duk_context *ctx, int idx, const char *name)
{
	/* ... p[idx] ... proto */
	duk_push_c_function(ctx, dukky_bad_constructor, 0);
	/* ... p[idx] ... proto cons */
	duk_insert(ctx, -2);
	/* ... p[idx] ... cons proto */
	duk_put_prop_string(ctx, -2, "prototype");
	/* ... p[idx] ... cons[proto] */
	duk_put_prop_string(ctx, idx, name);
	/* ... p ... */
	return;
}

/* Duktape heap utility functions */

/* We need to override the defaults because not all platforms are fully ANSI
 * compatible.  E.g. RISC OS gets upset if we malloc or realloc a zero byte
 * block, as do debugging tools such as Electric Fence by Bruce Perens.
 */

static void *dukky_alloc_function(void *udata, duk_size_t size)
{
	if (size == 0)
		return NULL;

	return malloc(size);
}

static void *dukky_realloc_function(void *udata, void *ptr, duk_size_t size)
{
	if (ptr == NULL && size == 0)
		return NULL;

	if (size == 0) {
		free(ptr);
		return NULL;
	}

	return realloc(ptr, size);
}


static void dukky_free_function(void *udata, void *ptr)
{
	if (ptr != NULL)
		free(ptr);
}

/* exported interface documented in js.h */
void js_initialise(void)
{
	/** TODO: Forces JS on for our testing, needs changing before a release
	 * lest we incur the wrath of others.
	 */
	/* Disabled force-on for forthcoming release */
	/* nsoption_set_bool(enable_javascript, true);
	 */
	javascript_init();
}


/* exported interface documented in js.h */
void js_finalise(void)
{
	/* NADA for now */
}


/* exported interface documented in js.h */
nserror
js_newheap(int timeout, jsheap **heap)
{
	duk_context *ctx;
	jsheap *ret = calloc(1, sizeof(*ret));
	*heap = NULL;
	NSLOG(dukky, DEBUG, "Creating new duktape javascript heap");
	if (ret == NULL) return NSERROR_NOMEM;
	ctx = ret->ctx = duk_create_heap(
		dukky_alloc_function,
		dukky_realloc_function,
		dukky_free_function,
		ret,
		NULL);
	if (ret->ctx == NULL) { free(ret); return NSERROR_NOMEM; }
	/* Create the prototype stuffs */
	duk_push_global_object(ctx);
	duk_push_boolean(ctx, true);
	duk_put_prop_string(ctx, -2, "protos");
	duk_put_global_string(ctx, PROTO_MAGIC);
	/* Create prototypes here */
	dukky_create_prototypes(ctx);
	/* Now create the thread map */
	duk_push_object(ctx);
	duk_put_global_string(ctx, THREAD_MAP);

	*heap = ret;
	return NSERROR_OK;
}


static void dukky_destroyheap(jsheap *heap)
{
	assert(heap->pending_destroy == true);
	assert(heap->live_threads == 0);
	NSLOG(dukky, DEBUG, "Destroying duktape javascript context");
	duk_destroy_heap(heap->ctx);
	free(heap);
}

/* exported interface documented in js.h */
void js_destroyheap(jsheap *heap)
{
	heap->pending_destroy = true;
	if (heap->live_threads == 0) {
		dukky_destroyheap(heap);
	}
}

/* Just for here, the CTX is in ret, not thread */
#define CTX (ret->ctx)

/* exported interface documented in js.h */
nserror js_newthread(jsheap *heap, void *win_priv, void *doc_priv, jsthread **thread)
{
	jsthread *ret;
	assert(heap != NULL);
	assert(heap->pending_destroy == false);

	ret = calloc(1, sizeof (*ret));
	if (ret == NULL) {
		NSLOG(dukky, ERROR, "Unable to allocate new JS thread structure");
		return NSERROR_NOMEM;
	}

	NSLOG(dukky, DEBUG,
	      "New javascript/duktape thread, win_priv=%p, doc_priv=%p",
	      win_priv, doc_priv);

	/* create new thread */
	duk_get_global_string(heap->ctx, THREAD_MAP); /* ... threads */
	duk_push_thread(heap->ctx); /* ... threads thread */
	ret->heap = heap;
	ret->ctx = duk_require_context(heap->ctx, -1);
	ret->thread_idx = heap->next_thread++;
	duk_put_prop_index(heap->ctx, -2, ret->thread_idx);
	heap->live_threads++;
	duk_pop(heap->ctx); /* ... */
	duk_push_int(CTX, 0);
	duk_push_int(CTX, 1);
	duk_push_int(CTX, 2);
	/* Manufacture a Window object */
	/* win_priv is a browser_window, doc_priv is an html content struct */
	duk_push_pointer(CTX, win_priv);
	duk_push_pointer(CTX, doc_priv);
	dukky_create_object(CTX, PROTO_NAME(WINDOW), 2);
	duk_push_global_object(CTX);
	duk_put_prop_string(CTX, -2, PROTO_MAGIC);
	duk_set_global_object(CTX);

	/* Now we need to prepare our node mapping table */
	duk_push_object(CTX);
	duk_push_pointer(CTX, NULL);
	duk_push_null(CTX);
	duk_put_prop(CTX, -3);
	duk_put_global_string(CTX, NODE_MAGIC);

	/* And now the event mapping table */
	duk_push_object(CTX);
	duk_put_global_string(CTX, EVENT_MAGIC);

	/* Now load the polyfills */
	/* ... */
	duk_push_string(CTX, "polyfill.js");
	/* ..., polyfill.js */
	if (duk_pcompile_lstring_filename(CTX, DUK_COMPILE_EVAL,
					  (const char *)polyfill_js, polyfill_js_len) != 0) {
		NSLOG(dukky, CRITICAL, "%s", duk_safe_to_string(CTX, -1));
		NSLOG(dukky, CRITICAL, "Unable to compile polyfill.js, thread aborted");
		js_destroythread(ret);
		return NSERROR_INIT_FAILED;
	}
	/* ..., (generics.js) */
	if (dukky_pcall(CTX, 0, true) != 0) {
		NSLOG(dukky, CRITICAL, "Unable to run polyfill.js, thread aborted");
		js_destroythread(ret);
		return NSERROR_INIT_FAILED;
	}
	/* ..., result */
	duk_pop(CTX);
	/* ... */

	/* Now load the NetSurf table in */
	/* ... */
	duk_push_string(CTX, "generics.js");
	/* ..., generics.js */
	if (duk_pcompile_lstring_filename(CTX, DUK_COMPILE_EVAL,
					  (const char *)generics_js, generics_js_len) != 0) {
		NSLOG(dukky, CRITICAL, "%s", duk_safe_to_string(CTX, -1));
		NSLOG(dukky, CRITICAL, "Unable to compile generics.js, thread aborted");
		js_destroythread(ret);
		return NSERROR_INIT_FAILED;
	}
	/* ..., (generics.js) */
	if (dukky_pcall(CTX, 0, true) != 0) {
		NSLOG(dukky, CRITICAL, "Unable to run generics.js, thread aborted");
		js_destroythread(ret);
		return NSERROR_INIT_FAILED;
	}
	/* ..., result */
	duk_pop(CTX);
	/* ... */
	duk_push_global_object(CTX);
	/* ..., Win */
	duk_get_prop_string(CTX, -1, "NetSurf");
	/* ..., Win, NetSurf */
	duk_put_global_string(CTX, GENERICS_MAGIC);
	/* ..., Win */
	duk_del_prop_string(CTX, -1, "NetSurf");
	duk_pop(CTX);
	/* ... */

	dukky_log_stack_frame(CTX, "New thread created");
	NSLOG(dukky, DEBUG, "New thread is %p in heap %p", thread, heap);
	*thread = ret;

	return NSERROR_OK;
}

/* Now switch to the long term CTX behaviour */
#undef CTX
#define CTX (thread->ctx)

/* exported interface documented in js.h */
nserror js_closethread(jsthread *thread)
{
	/* We can always close down a thread, it might just confuse
	 * the code running, though we don't mind since we're in the
	 * process of destruction at this point
	 */
	duk_int_t top = duk_get_top(CTX);

	/* Closing down the extant thread */
	NSLOG(dukky, DEBUG, "Closing down extant thread %p in heap %p", thread, thread->heap);
	duk_get_global_string(CTX, MAGIC(closedownThread));
	dukky_pcall(CTX, 0, true);

	/* Restore whatever stack we had */
	duk_set_top(CTX, top);

	return NSERROR_OK;
}

/**
 * Destroy a Duktape thread
 */
static void dukky_destroythread(jsthread *thread)
{
	jsheap *heap = thread->heap;

	assert(thread->in_use == 0);
	assert(thread->pending_destroy == true);

	/* Closing down the extant thread */
	NSLOG(dukky, DEBUG, "Closing down extant thread %p in heap %p", thread, heap);
	duk_get_global_string(CTX, MAGIC(closedownThread));
	dukky_pcall(CTX, 0, true);

	/* Now delete the thread from the heap */
	duk_get_global_string(heap->ctx, THREAD_MAP); /* ... threads */
	duk_del_prop_index(heap->ctx, -1, thread->thread_idx);
	duk_pop(heap->ctx); /* ... */

	/* We can now free the thread object */
	free(thread);

	/* Finally give the heap a chance to clean up */
	duk_gc(heap->ctx, 0);
	duk_gc(heap->ctx, DUK_GC_COMPACT);
	heap->live_threads--;

	/* And if the heap should now go, blow it away */
	if (heap->pending_destroy == true && heap->live_threads == 0) {
		dukky_destroyheap(heap);
	}
}

/* exported interface documented in js.h */
void js_destroythread(jsthread *thread)
{
	thread->pending_destroy = true;
	if (thread->in_use == 0) {
		dukky_destroythread(thread);
	}
}

static void dukky_enter_thread(jsthread *thread)
{
	assert(thread != NULL);
	thread->in_use++;
}

static void dukky_leave_thread(jsthread *thread)
{
	assert(thread != NULL);
	assert(thread->in_use > 0);

	thread->in_use--;
	if (thread->in_use == 0 && thread->pending_destroy == true) {
		dukky_destroythread(thread);
	}
}

duk_bool_t dukky_check_timeout(void *udata)
{
#define JS_EXEC_TIMEOUT_MS 10000 /* 10 seconds */
	jsheap *heap = (jsheap *) udata;
	uint64_t now;

	(void) nsu_getmonotonic_ms(&now);

	/* This function may be called during duk heap construction,
	 * so only test for execution timeout if we've recorded a
	 * start time.
	 */
	return heap->exec_start_time != 0 &&
			now > (heap->exec_start_time + JS_EXEC_TIMEOUT_MS);
}

static void dukky_dump_error(duk_context *ctx)
{
	/* stack is ..., errobj */
	duk_dup_top(ctx);
	/* ..., errobj, errobj */
	NSLOG(jserrors, WARNING, "Uncaught error in JS: %s", duk_safe_to_stacktrace(ctx, -1));
	/* ..., errobj, errobj.stackstring */
	duk_pop(ctx);
	/* ..., errobj */
}

static void dukky_reset_start_time(duk_context *ctx)
{
	duk_memory_functions funcs;
	jsheap *heap;
	duk_get_memory_functions(ctx, &funcs);
	heap = funcs.udata;
	(void) nsu_getmonotonic_ms(&heap->exec_start_time);
}

duk_int_t dukky_pcall(duk_context *ctx, duk_size_t argc, bool reset_timeout)
{
	if (reset_timeout) {
		dukky_reset_start_time(ctx);
	}

	duk_int_t ret = duk_pcall(ctx, argc);
	if (ret) {
		/* Something went wrong calling this... */
		dukky_dump_error(ctx);
	}

	return ret;
}


void dukky_push_generics(duk_context *ctx, const char *generic)
{
	/* ... */
	duk_get_global_string(ctx, GENERICS_MAGIC);
	/* ..., generics */
	duk_get_prop_string(ctx, -1, generic);
	/* ..., generics, generic */
	duk_remove(ctx, -2);
	/* ..., generic */
}

static duk_int_t dukky_push_context_dump(duk_context *ctx, void *udata)
{
	duk_push_context_dump(ctx);
	return 1;
}

void dukky_log_stack_frame(duk_context *ctx, const char * reason)
{
	if (duk_safe_call(ctx, dukky_push_context_dump, NULL, 0, 1) != 0) {
		duk_pop(ctx);
		duk_push_string(ctx, "[???]");
	}
	NSLOG(dukky, DEEPDEBUG, "%s, stack is: %s", reason, duk_safe_to_string(ctx, -1));
	duk_pop(ctx);
}


/* exported interface documented in js.h */
bool
js_exec(jsthread *thread, const uint8_t *txt, size_t txtlen, const char *name)
{
	bool ret = false;
	assert(thread);

	if (txt == NULL || txtlen == 0) {
		return false;
	}

	if (thread->pending_destroy) {
		NSLOG(dukky, DEEPDEBUG, "Skipping exec call because thread is dead");
		return false;
	}

	dukky_enter_thread(thread);

	duk_set_top(CTX, 0);
	NSLOG(dukky, DEEPDEBUG, "Running %"PRIsizet" bytes from %s", txtlen, name);
	/* NSLOG(dukky, DEEPDEBUG, "\n%s\n", txt); */

	dukky_reset_start_time(CTX);
	if (name != NULL) {
		duk_push_string(CTX, name);
	} else {
		duk_push_string(CTX, "?unknown source?");
	}
	if (duk_pcompile_lstring_filename(CTX,
					  DUK_COMPILE_EVAL,
					  (const char *)txt,
					  txtlen) != 0) {
		NSLOG(dukky, DEBUG, "Failed to compile JavaScript input");
		goto handle_error;
	}

	if (duk_pcall(CTX, 0/*nargs*/) == DUK_EXEC_ERROR) {
		NSLOG(dukky, DEBUG, "Failed to execute JavaScript");
		goto handle_error;
	}

	if (duk_get_top(CTX) == 0) duk_push_boolean(CTX, false);
	NSLOG(dukky, DEEPDEBUG, "Returning %s",
	      duk_get_boolean(CTX, 0) ? "true" : "false");
	ret = duk_get_boolean(CTX, 0);
	goto out;

handle_error:
	dukky_dump_error(CTX);
out:
	dukky_leave_thread(thread);
	return ret;
}

static const char* dukky_event_proto(dom_event *evt)
{
	const char *ret = PROTO_NAME(EVENT);
	dom_string *type = NULL;
	dom_exception err;

	err = dom_event_get_type(evt, &type);
	if (err != DOM_NO_ERR) {
		goto out;
	}

	if (dom_string_isequal(type, corestring_dom_keydown)) {
		ret = PROTO_NAME(KEYBOARDEVENT);
		goto out;
	} else if (dom_string_isequal(type, corestring_dom_keyup)) {
		ret = PROTO_NAME(KEYBOARDEVENT);
		goto out;
	} else if (dom_string_isequal(type, corestring_dom_keypress)) {
		ret = PROTO_NAME(KEYBOARDEVENT);
		goto out;
	}

out:
	if (type != NULL) {
		dom_string_unref(type);
	}

	return ret;
}

/*** New style event handling ***/

void dukky_push_event(duk_context *ctx, dom_event *evt)
{
	/* ... */
	duk_get_global_string(ctx, EVENT_MAGIC);
	/* ... events */
	duk_push_pointer(ctx, evt);
	/* ... events eventptr */
	duk_get_prop(ctx, -2);
	/* ... events event? */
	if (duk_is_undefined(ctx, -1)) {
		/* ... events undefined */
		duk_pop(ctx);
		/* ... events */
		duk_push_pointer(ctx, evt);
		if (dukky_create_object(ctx, dukky_event_proto(evt), 1) != DUK_EXEC_SUCCESS) {
			/* ... events err */
			duk_pop(ctx);
			/* ... events */
			duk_push_object(ctx);
			/* ... events eobj[meh] */
		}
		/* ... events eobj */
		duk_push_pointer(ctx, evt);
		/* ... events eobj eventptr */
		duk_dup(ctx, -2);
		/* ... events eobj eventptr eobj */
		duk_put_prop(ctx, -4);
		/* ... events eobj */
	}
	/* ... events event */
	duk_replace(ctx, -2);
	/* ... event */
}

static void dukky_push_handler_code_(duk_context *ctx, dom_string *name,
				     dom_event_target *et)
{
	dom_string *onname, *val;
	dom_element *ele = (dom_element *)et;
	dom_exception exc;
	dom_node_type ntype;

	/* If et is NULL, then we're actually dealing with the Window object
	 * which has no default handlers and no way to assign handlers
	 * which aren't directly stored in the HANDLER_MAGIC
	 */
	if (et == NULL) {
		duk_push_lstring(ctx, "", 0);
		return;
	}

	/* The rest of this assumes et is a proper event target and expands
	 * out from there based on the assumption that all valid event targets
	 * are nodes.
	 */
	exc = dom_node_get_node_type(et, &ntype);
	if (exc != DOM_NO_ERR) {
		duk_push_lstring(ctx, "", 0);
		return;
	}

	if (ntype != DOM_ELEMENT_NODE) {
		duk_push_lstring(ctx, "", 0);
		return;
	}

	exc = dom_string_concat(corestring_dom_on, name, &onname);
	if (exc != DOM_NO_ERR) {
		duk_push_lstring(ctx, "", 0);
		return;
	}

	exc = dom_element_get_attribute(ele, onname, &val);
	if ((exc != DOM_NO_ERR) || (val == NULL)) {
		dom_string_unref(onname);
		duk_push_lstring(ctx, "", 0);
		return;
	}

	dom_string_unref(onname);
	duk_push_lstring(ctx, dom_string_data(val), dom_string_length(val));
	dom_string_unref(val);
}

bool dukky_get_current_value_of_event_handler(duk_context *ctx,
					      dom_string *name,
					      dom_event_target *et)
{
	/* Must be entered as:
	 * ... node(et)
	 */
	duk_get_prop_string(ctx, -1, HANDLER_MAGIC);
	/* ... node handlers */
	duk_push_lstring(ctx, dom_string_data(name), dom_string_length(name));
	/* ... node handlers name */
	duk_get_prop(ctx, -2);
	/* ... node handlers handler? */
	if (duk_is_undefined(ctx, -1)) {
		/* ... node handlers undefined */
		duk_pop_2(ctx);
		/* ... node */
		dukky_push_handler_code_(ctx, name, et);
		/* ... node handlercode? */
		/* TODO: If this is null, clean up and propagate */
		/* ... node handlercode */
		/** @todo This is entirely wrong, but it's hard to get right */
		duk_push_string(ctx, "function (event) {");
		/* ... node handlercode prefix */
		duk_insert(ctx, -2);
		/* ... node prefix handlercode */
		duk_push_string(ctx, "}");
		/* ... node prefix handlercode suffix */
		duk_concat(ctx, 3);
		/* ... node fullhandlersrc */
		duk_push_string(ctx, "internal raw uncompiled handler");
		/* ... node fullhandlersrc filename */
		if (duk_pcompile(ctx, DUK_COMPILE_FUNCTION) != 0) {
			/* ... node err */
			NSLOG(dukky, DEBUG,
			      "Unable to proceed with handler, could not compile");
			duk_pop_2(ctx);
			return false;
		}
		/* ... node handler */
		duk_insert(ctx, -2);
		/* ... handler node */
	} else {
		/* ... node handlers handler */
		duk_insert(ctx, -3);
		/* ... handler node handlers */
		duk_pop(ctx);
		/* ... handler node */
	}
	/* ... handler node */
	return true;
}

static void dukky_generic_event_handler(dom_event *evt, void *pw)
{
	duk_context *ctx = (duk_context *)pw;
	dom_string *name;
	dom_exception exc;
	dom_event_target *targ;
	dom_event_flow_phase phase;
	duk_uarridx_t idx;
	event_listener_flags flags;

	NSLOG(dukky, DEBUG, "Handling an event in duktape interface...");
	exc = dom_event_get_type(evt, &name);
	if (exc != DOM_NO_ERR) {
		NSLOG(dukky, DEBUG, "Unable to find the event name");
		return;
	}
	NSLOG(dukky, DEBUG, "Event's name is %*s", dom_string_length(name),
	      dom_string_data(name));
	exc = dom_event_get_event_phase(evt, &phase);
	if (exc != DOM_NO_ERR) {
		NSLOG(dukky, WARNING, "Unable to get event phase");
		return;
	}
	NSLOG(dukky, DEBUG, "Event phase is: %s (%d)",
	      phase == DOM_CAPTURING_PHASE ? "capturing" : phase == DOM_AT_TARGET ? "at-target" : phase == DOM_BUBBLING_PHASE ? "bubbling" : "unknown",
	      (int)phase);

	exc = dom_event_get_current_target(evt, &targ);
	if (exc != DOM_NO_ERR) {
		dom_string_unref(name);
		NSLOG(dukky, DEBUG, "Unable to find the event target");
		return;
	}

	/* If we're capturing right now, we skip the 'event handler'
	 * and go straight to the extras
	 */
	if (phase == DOM_CAPTURING_PHASE)
		goto handle_extras;

	/* ... */
	if (dukky_push_node(ctx, (dom_node *)targ) == false) {
		dom_string_unref(name);
		dom_node_unref(targ);
		NSLOG(dukky, DEBUG,
		      "Unable to push JS node representation?!");
		return;
	}
	/* ... node */
	if (dukky_get_current_value_of_event_handler(
		    ctx, name, (dom_event_target *)targ) == false) {
		/* ... */
		goto handle_extras;
	}
	/* ... handler node */
	dukky_push_event(ctx, evt);
	/* ... handler node event */
	dukky_reset_start_time(ctx);
	if (duk_pcall_method(ctx, 1) != 0) {
		/* Failed to run the method */
		/* ... err */
		NSLOG(dukky, DEBUG,
		      "OH NOES! An error running a callback.  Meh.");
		exc = dom_event_stop_immediate_propagation(evt);
		if (exc != DOM_NO_ERR)
			NSLOG(dukky, DEBUG,
			      "WORSE! could not stop propagation");
		duk_get_prop_string(ctx, -1, "name");
		duk_get_prop_string(ctx, -2, "message");
		duk_get_prop_string(ctx, -3, "fileName");
		duk_get_prop_string(ctx, -4, "lineNumber");
		duk_get_prop_string(ctx, -5, "stack");
		/* ... err name message fileName lineNumber stack */
		NSLOG(dukky, DEBUG, "Uncaught error in JS: %s: %s",
		      duk_safe_to_string(ctx, -5),
		      duk_safe_to_string(ctx, -4));
		NSLOG(dukky, INFO, "              was at: %s line %s",
		      duk_safe_to_string(ctx, -3),
		      duk_safe_to_string(ctx, -2));
		NSLOG(dukky, INFO, "         Stack trace: %s",
		      duk_safe_to_string(ctx, -1));

		duk_pop_n(ctx, 6);
		/* ... */
		goto handle_extras;
	}
	/* ... result */
	if (duk_is_boolean(ctx, -1) &&
	    duk_to_boolean(ctx, -1) == 0) {
		dom_event_prevent_default(evt);
	}
	duk_pop(ctx);
handle_extras:
	/* ... */
	duk_push_lstring(ctx, dom_string_data(name), dom_string_length(name));
	dukky_push_node(ctx, (dom_node *)targ);
	/* ... type node */
	if (dukky_event_target_push_listeners(ctx, true)) {
		/* Nothing to do */
		duk_pop(ctx);
		goto out;
	}
	/* ... sublisteners */
	duk_push_array(ctx);
	/* ... sublisteners copy */
	idx = 0;
	while (duk_get_prop_index(ctx, -2, idx)) {
		/* ... sublisteners copy handler */
		duk_get_prop_index(ctx, -1, 1);
		/* ... sublisteners copy handler flags */
		if ((event_listener_flags)duk_to_int(ctx, -1) & ELF_ONCE) {
			duk_dup(ctx, -4);
			/* ... subl copy handler flags subl */
			dukky_shuffle_array(ctx, idx);
			duk_pop(ctx);
			/* ... subl copy handler flags */
		}
		duk_pop(ctx);
		/* ... sublisteners copy handler */
		duk_put_prop_index(ctx, -2, idx);
		/* ... sublisteners copy */
		idx++;
	}
	/* ... sublisteners copy undefined */
	duk_pop(ctx);
	/* ... sublisteners copy */
	duk_insert(ctx, -2);
	/* ... copy sublisteners */
	duk_pop(ctx);
	/* ... copy */
	idx = 0;
	while (duk_get_prop_index(ctx, -1, idx++)) {
		/* ... copy handler */
		if (duk_get_prop_index(ctx, -1, 2)) {
			/* ... copy handler meh */
			duk_pop_2(ctx);
			continue;
		}
		duk_pop(ctx);
		duk_get_prop_index(ctx, -1, 0);
		duk_get_prop_index(ctx, -2, 1);
		/* ... copy handler callback flags */
		flags = (event_listener_flags)duk_get_int(ctx, -1);
		duk_pop(ctx);
		/* ... copy handler callback */
		if (((phase == DOM_CAPTURING_PHASE) && !(flags & ELF_CAPTURE)) ||
		    ((phase != DOM_CAPTURING_PHASE) && (flags & ELF_CAPTURE))) {
			duk_pop_2(ctx);
			/* ... copy */
			continue;
		}
		/* ... copy handler callback */
		dukky_push_node(ctx, (dom_node *)targ);
		/* ... copy handler callback node */
		dukky_push_event(ctx, evt);
		/* ... copy handler callback node event */
		dukky_reset_start_time(ctx);
		if (duk_pcall_method(ctx, 1) != 0) {
			/* Failed to run the method */
			/* ... copy handler err */
			NSLOG(dukky, DEBUG,
			      "OH NOES! An error running a callback.  Meh.");
			exc = dom_event_stop_immediate_propagation(evt);
			if (exc != DOM_NO_ERR)
				NSLOG(dukky, DEBUG,
				      "WORSE! could not stop propagation");
			duk_get_prop_string(ctx, -1, "name");
			duk_get_prop_string(ctx, -2, "message");
			duk_get_prop_string(ctx, -3, "fileName");
			duk_get_prop_string(ctx, -4, "lineNumber");
			duk_get_prop_string(ctx, -5, "stack");
			/* ... err name message fileName lineNumber stack */
			NSLOG(dukky, DEBUG, "Uncaught error in JS: %s: %s",
			      duk_safe_to_string(ctx, -5),
			      duk_safe_to_string(ctx, -4));
			NSLOG(dukky, DEBUG,
			      "              was at: %s line %s",
			      duk_safe_to_string(ctx, -3),
			      duk_safe_to_string(ctx, -2));
			NSLOG(dukky, DEBUG, "         Stack trace: %s",
			      duk_safe_to_string(ctx, -1));

			duk_pop_n(ctx, 7);
			/* ... copy */
			continue;
		}
		/* ... copy handler result */
		if (duk_is_boolean(ctx, -1) &&
		    duk_to_boolean(ctx, -1) == 0) {
			dom_event_prevent_default(evt);
		}
		duk_pop_2(ctx);
		/* ... copy */
	}
	duk_pop_2(ctx);
out:
	/* ... */
	dom_node_unref(targ);
	dom_string_unref(name);
}

void dukky_register_event_listener_for(duk_context *ctx,
				       struct dom_element *ele,
				       dom_string *name,
				       bool capture)
{
	dom_event_listener *listen = NULL;
	dom_exception exc;

	/* ... */
	if (ele == NULL) {
		/* A null element is the Window object */
		duk_push_global_object(ctx);
	} else {
		/* Non null elements must be pushed as a node object */
		if (dukky_push_node(ctx, (struct dom_node *)ele) == false)
			return;
	}
	/* ... node */
	duk_get_prop_string(ctx, -1, HANDLER_LISTENER_MAGIC);
	/* ... node handlers */
	duk_push_lstring(ctx, dom_string_data(name), dom_string_length(name));
	/* ... node handlers name */
	if (duk_has_prop(ctx, -2)) {
		/* ... node handlers */
		duk_pop_2(ctx);
		/* ... */
		return;
	}
	/* ... node handlers */
	duk_push_lstring(ctx, dom_string_data(name), dom_string_length(name));
	/* ... node handlers name */
	duk_push_boolean(ctx, true);
	/* ... node handlers name true */
	duk_put_prop(ctx, -3);
	/* ... node handlers */
	duk_pop_2(ctx);
	/* ... */
	if (ele == NULL) {
		/* Nothing more to do, Window doesn't register in the
		 * normal event listener flow
		 */
		return;
	}

	/* Otherwise add an event listener to the element */
	exc = dom_event_listener_create(dukky_generic_event_handler, ctx,
					&listen);
	if (exc != DOM_NO_ERR) return;
	exc = dom_event_target_add_event_listener(
		ele, name, listen, capture);
	if (exc != DOM_NO_ERR) {
		NSLOG(dukky, DEBUG,
		      "Unable to register listener for %p.%*s", ele,
		      dom_string_length(name), dom_string_data(name));
	} else {
		NSLOG(dukky, DEBUG, "have registered listener for %p.%*s",
		      ele, dom_string_length(name), dom_string_data(name));
	}
	dom_event_listener_unref(listen);
}

/* The sub-listeners are a list of {callback,flags} tuples */
/* We return true if we created a new sublistener table */
/* If we're told to not create, but we want to, we still return true */
bool dukky_event_target_push_listeners(duk_context *ctx, bool dont_create)
{
	bool ret = false;
	/* ... type this */
	duk_get_prop_string(ctx, -1, EVENT_LISTENER_JS_MAGIC);
	if (duk_is_undefined(ctx, -1)) {
		/* ... type this null */
		duk_pop(ctx);
		duk_push_object(ctx);
		duk_dup(ctx, -1);
		/* ... type this listeners listeners */
		duk_put_prop_string(ctx, -3, EVENT_LISTENER_JS_MAGIC);
		/* ... type this listeners */
	}
	/* ... type this listeners */
	duk_insert(ctx, -3);
	/* ... listeners type this */
	duk_pop(ctx);
	/* ... listeners type */
	duk_dup(ctx, -1);
	/* ... listeners type type */
	duk_get_prop(ctx, -3);
	/* ... listeners type ??? */
	if (duk_is_undefined(ctx, -1)) {
		/* ... listeners type ??? */
		if (dont_create == true) {
			duk_pop_3(ctx);
			duk_push_undefined(ctx);
			return true;
		}
		duk_pop(ctx);
		duk_push_array(ctx);
		duk_dup(ctx, -2);
		duk_dup(ctx, -2);
		/* ... listeners type sublisteners type sublisteners */
		duk_put_prop(ctx, -5);
		/* ... listeners type sublisteners */
		ret = true;
	}
	duk_insert(ctx, -3);
	/* ... sublisteners listeners type */
	duk_pop_2(ctx);
	/* ... sublisteners */
	return ret;
}

/* Shuffle a duktape array "down" one.  This involves iterating from
 * the index provided, shuffling elements down, until we reach an
 * undefined
 */
void dukky_shuffle_array(duk_context *ctx, duk_uarridx_t idx)
{
	/* ... somearr */
	while (duk_get_prop_index(ctx, -1, idx + 1)) {
		duk_put_prop_index(ctx, -2, idx);
		idx++;
	}
	/* ... somearr undefined */
	duk_del_prop_index(ctx, -2, idx + 1);
	duk_pop(ctx);
}


void js_handle_new_element(jsthread *thread, struct dom_element *node)
{
	assert(thread);
	assert(node);
	dom_namednodemap *map;
	dom_exception exc;
	dom_ulong idx;
	dom_ulong siz;
	dom_attr *attr = NULL;
	dom_string *key = NULL;
	dom_string *nodename;
	duk_bool_t is_body = false;

	exc = dom_node_get_node_name(node, &nodename);
	if (exc != DOM_NO_ERR) return;

	if (nodename == corestring_dom_BODY)
		is_body = true;

	dom_string_unref(nodename);

	exc = dom_node_get_attributes(node, &map);
	if (exc != DOM_NO_ERR) return;
	if (map == NULL) return;

	dukky_enter_thread(thread);

	exc = dom_namednodemap_get_length(map, &siz);
	if (exc != DOM_NO_ERR) goto out;

	for (idx = 0; idx < siz; idx++) {
		exc = dom_namednodemap_item(map, idx, &attr);
		if (exc != DOM_NO_ERR) goto out;
		exc = dom_attr_get_name(attr, &key);
		if (exc != DOM_NO_ERR) goto out;
		if (is_body && (
			    key == corestring_dom_onblur ||
			    key == corestring_dom_onerror ||
			    key == corestring_dom_onfocus ||
			    key == corestring_dom_onload ||
			    key == corestring_dom_onresize ||
			    key == corestring_dom_onscroll)) {
			/* This is a forwarded event, it doesn't matter,
			 * we should skip registering for it and later
			 * we will register it for Window itself
			 */
			goto skip_register;
		}
		if (dom_string_length(key) > 2) {
			/* Can be on* */
			const uint8_t *data = (const uint8_t *)dom_string_data(key);
			if (data[0] == 'o' && data[1] == 'n') {
				dom_string *sub = NULL;
				exc = dom_string_substr(
					key, 2, dom_string_length(key),
					&sub);
				if (exc == DOM_NO_ERR) {
					dukky_register_event_listener_for(
						CTX, node, sub, false);
					dom_string_unref(sub);
				}
			}
		}
	skip_register:
		dom_string_unref(key); key = NULL;
		dom_node_unref(attr); attr = NULL;
	}

out:
	if (key != NULL)
		dom_string_unref(key);

	if (attr != NULL)
		dom_node_unref(attr);

	dom_namednodemap_unref(map);

	dukky_leave_thread(thread);
}

void js_event_cleanup(jsthread *thread, struct dom_event *evt)
{
	assert(thread);
	dukky_enter_thread(thread);
	/* ... */
	duk_get_global_string(CTX, EVENT_MAGIC);
	/* ... EVENT_MAP */
	duk_push_pointer(CTX, evt);
	/* ... EVENT_MAP eventptr */
	duk_del_prop(CTX, -2);
	/* ... EVENT_MAP */
	duk_pop(CTX);
	/* ... */
	dukky_leave_thread(thread);
}

bool js_fire_event(jsthread *thread, const char *type, struct dom_document *doc, struct dom_node *target)
{
	dom_exception exc;
	dom_event *evt;
	dom_event_target *body;

	NSLOG(dukky, DEBUG, "Event: %s (doc=%p, target=%p)", type, doc,
	      target);

	/** @todo Make this more generic, this only handles load and only
	 * targetting the window, so that we actually stand a chance of
	 * getting 3.4 out.
	 */

	if (target != NULL)
		/* Swallow non-Window-targetted events quietly */
		return true;

	if (strcmp(type, "load") != 0)
		/* Swallow non-load events quietly */
		return true;

	/* Okay, we're processing load, targetted at Window, do the single
	 * thing which gets us there, which is to find the appropriate event
	 * handler and call it.  If we have no event handler on Window then
	 * we divert to the body, and if there's no event handler there
	 * we swallow the event silently
	 */

	exc = dom_event_create(&evt);
	if (exc != DOM_NO_ERR) return true;
	exc = dom_event_init(evt, corestring_dom_load, false, false);
	if (exc != DOM_NO_ERR) {
		dom_event_unref(evt);
		return true;
	}
	dukky_enter_thread(thread);
	/* ... */
	duk_get_global_string(CTX, HANDLER_MAGIC);
	/* ... handlers */
	duk_push_lstring(CTX, "load", 4);
	/* ... handlers "load" */
	duk_get_prop(CTX, -2);
	/* ... handlers handler? */
	if (duk_is_undefined(CTX, -1)) {
		/* No handler here, *try* and retrieve a handler from
		 * the body
		 */
		duk_pop(CTX);
		/* ... handlers */
		exc = dom_html_document_get_body(doc, &body);
		if (exc != DOM_NO_ERR) {
			dom_event_unref(evt);
			dukky_leave_thread(thread);
			return true;
		}
		dukky_push_node(CTX, (struct dom_node *)body);
		/* ... handlers bodynode */
		if (dukky_get_current_value_of_event_handler(
			    CTX, corestring_dom_load, body) == false) {
			/* Unref the body, we don't need it any more */
			dom_node_unref(body);
			/* ... handlers */
			duk_pop(CTX);
			dukky_leave_thread(thread);
			return true;
		}
		/* Unref the body, we don't need it any more */
		dom_node_unref(body);
		/* ... handlers handler bodynode */
		duk_pop(CTX);
	}
	/* ... handlers handler */
	duk_insert(CTX, -2);
	/* ... handler handlers */
	duk_pop(CTX);
	/* ... handler */
	duk_push_global_object(CTX);
	/* ... handler Window */
	dukky_push_event(CTX, evt);
	/* ... handler Window event */
	dukky_reset_start_time(CTX);
	if (duk_pcall_method(CTX, 1) != 0) {
		/* Failed to run the handler */
		/* ... err */
		NSLOG(dukky, DEBUG,
		      "OH NOES! An error running a handler.  Meh.");
		duk_get_prop_string(CTX, -1, "name");
		duk_get_prop_string(CTX, -2, "message");
		duk_get_prop_string(CTX, -3, "fileName");
		duk_get_prop_string(CTX, -4, "lineNumber");
		duk_get_prop_string(CTX, -5, "stack");
		/* ... err name message fileName lineNumber stack */
		NSLOG(dukky, DEBUG, "Uncaught error in JS: %s: %s",
		      duk_safe_to_string(CTX, -5),
		      duk_safe_to_string(CTX, -4));
		NSLOG(dukky, DEBUG, "              was at: %s line %s",
		      duk_safe_to_string(CTX, -3),
		      duk_safe_to_string(CTX, -2));
		NSLOG(dukky, DEBUG, "         Stack trace: %s",
		      duk_safe_to_string(CTX, -1));

		duk_pop_n(CTX, 6);
		/* ... */
		js_event_cleanup(thread, evt);
		dom_event_unref(evt);
		dukky_leave_thread(thread);
		return true;
	}
	/* ... result */
	duk_pop(CTX);
	/* ... */
	js_event_cleanup(thread, evt);
	dom_event_unref(evt);
	dukky_leave_thread(thread);
	return true;
}
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/*
 * Copyright 2012 Vincent Sanders <vince@netsurf-browser.org>
 * Copyright 2015 Daniel Dilverstone <dsilvers@netsurf-browser.org>
 * Copyright 2016 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Duktapeish implementation of javascript engine functions, prototypes.
 */

#ifndef DUKKY_H
#define DUKKY_H

duk_ret_t dukky_create_object(duk_context *ctx, const char *name, int args);
duk_bool_t dukky_push_node_stacked(duk_context *ctx);
duk_bool_t dukky_push_node(duk_context *ctx, struct dom_node *node);
void dukky_inject_not_ctr(duk_context *ctx, int idx, const char *name);
void dukky_register_event_listener_for(duk_context *ctx,
				       struct dom_element *ele,
				       dom_string *name,
				       bool capture);
bool dukky_get_current_value_of_event_handler(duk_context *ctx,
					      dom_string *name,
					      dom_event_target *et);
void dukky_push_event(duk_context *ctx, dom_event *evt);
bool dukky_event_target_push_listeners(duk_context *ctx, bool dont_create);

typedef enum {
	ELF_CAPTURE = 1 << 0,
	ELF_PASSIVE = 1 << 1,
	ELF_ONCE    = 1 << 2,
	ELF_NONE    = 0
} event_listener_flags;

void dukky_shuffle_array(duk_context *ctx, duk_uarridx_t idx);

/* pcall something, and if it errored, also dump the error to the log */
duk_int_t dukky_pcall(duk_context *ctx, duk_size_t argc, bool reset_timeout);

/* Push a generics function onto the stack */
void dukky_push_generics(duk_context *ctx, const char *generic);

/* Log the current stack frame if possible */
void dukky_log_stack_frame(duk_context *ctx, const char * reason);

#endif
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/* Omit from static analysis. */
#ifndef __clang_analyzer__
/*
 *  Single source autogenerated distributable for Duktape 2.4.0.
 *
 *  Git commit external (external).
 *  Git branch external.
 *
 *  See Duktape AUTHORS.rst and LICENSE.txt for copyright and
 *  licensing information.
 */

/* LICENSE.txt */
/*
*  ===============
*  Duktape license
*  ===============
*
*  (http://opensource.org/licenses/MIT)
*
*  Copyright (c) 2013-2019 by Duktape authors (see AUTHORS.rst)
*
*  Permission is hereby granted, free of charge, to any person obtaining a copy
*  of this software and associated documentation files (the "Software"), to deal
*  in the Software without restriction, including without limitation the rights
*  to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
*  copies of the Software, and to permit persons to whom the Software is
*  furnished to do so, subject to the following conditions:
*
*  The above copyright notice and this permission notice shall be included in
*  all copies or substantial portions of the Software.
*
*  THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
*  IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
*  FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
*  AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
*  LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
*  OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
*  THE SOFTWARE.
*/

/* AUTHORS.rst */
/*
*  ===============
*  Duktape authors
*  ===============
*
*  Copyright
*  =========
*
*  Duktape copyrights are held by its authors.  Each author has a copyright
*  to their contribution, and agrees to irrevocably license the contribution
*  under the Duktape ``LICENSE.txt``.
*
*  Authors
*  =======
*
*  Please include an e-mail address, a link to your GitHub profile, or something
*  similar to allow your contribution to be identified accurately.
*
*  The following people have contributed code, website contents, or Wiki contents,
*  and agreed to irrevocably license their contributions under the Duktape
*  ``LICENSE.txt`` (in order of appearance):
*
*  * Sami Vaarala <sami.vaarala@iki.fi>
*  * Niki Dobrev
*  * Andreas \u00d6man <andreas@lonelycoder.com>
*  * L\u00e1szl\u00f3 Lang\u00f3 <llango.u-szeged@partner.samsung.com>
*  * Legimet <legimet.calc@gmail.com>
*  * Karl Skomski <karl@skomski.com>
*  * Bruce Pascoe <fatcerberus1@gmail.com>
*  * Ren\u00e9 Hollander <rene@rene8888.at>
*  * Julien Hamaide (https://github.com/crazyjul)
*  * Sebastian G\u00f6tte (https://github.com/jaseg)
*  * Tomasz Magulski (https://github.com/magul)
*  * \D. Bohdan (https://github.com/dbohdan)
*  * Ond\u0159ej Jirman (https://github.com/megous)
*  * Sa\u00fal Ibarra Corretg\u00e9 <saghul@gmail.com>
*  * Jeremy HU <huxingyi@msn.com>
*  * Ole Andr\u00e9 Vadla Ravn\u00e5s (https://github.com/oleavr)
*  * Harold Brenes (https://github.com/harold-b)
*  * Oliver Crow (https://github.com/ocrow)
*  * Jakub Ch\u0142api\u0144ski (https://github.com/jchlapinski)
*  * Brett Vickers (https://github.com/beevik)
*  * Dominik Okwieka (https://github.com/okitec)
*  * Remko Tron\u00e7on (https://el-tramo.be)
*  * Romero Malaquias (rbsm@ic.ufal.br)
*  * Michael Drake <michael.drake@codethink.co.uk>
*  * Steven Don (https://github.com/shdon)
*  * Simon Stone (https://github.com/sstone1)
*  * \J. McC. (https://github.com/jmhmccr)
*  * Jakub Nowakowski (https://github.com/jimvonmoon)
*  * Tommy Nguyen (https://github.com/tn0502)
*  * Fabrice Fontaine (https://github.com/ffontaine)
*  * Christopher Hiller (https://github.com/boneskull)
*  * Gonzalo Diethelm (https://github.com/gonzus)
*  * Michal Kasperek (https://github.com/michalkas)
*  * Andrew Janke (https://github.com/apjanke)
*  * Steve Fan (https://github.com/stevefan1999)
*  * Edward Betts (https://github.com/edwardbetts)
*  * Ozhan Duz (https://github.com/webfolderio)
*  * Akos Kiss (https://github.com/akosthekiss)
*  * TheBrokenRail (https://github.com/TheBrokenRail)
*  * Jesse Doyle (https://github.com/jessedoyle)
*  * Gero Kuehn (https://github.com/dc6jgk)
*  * James Swift (https://github.com/phraemer)
*  * Luis de Bethencourt (https://github.com/luisbg)
*  * Ian Whyman (https://github.com/v00d00)
*
*  Other contributions
*  ===================
*
*  The following people have contributed something other than code (e.g. reported
*  bugs, provided ideas, etc; roughly in order of appearance):
*
*  * Greg Burns
*  * Anthony Rabine
*  * Carlos Costa
*  * Aur\u00e9lien Bouilland
*  * Preet Desai (Pris Matic)
*  * judofyr (http://www.reddit.com/user/judofyr)
*  * Jason Woofenden
*  * Micha\u0142 Przyby\u015b
*  * Anthony Howe
*  * Conrad Pankoff
*  * Jim Schimpf
*  * Rajaran Gaunker (https://github.com/zimbabao)
*  * Andreas \u00d6man
*  * Doug Sanden
*  * Josh Engebretson (https://github.com/JoshEngebretson)
*  * Remo Eichenberger (https://github.com/remoe)
*  * Mamod Mehyar (https://github.com/mamod)
*  * David Demelier (https://github.com/markand)
*  * Tim Caswell (https://github.com/creationix)
*  * Mitchell Blank Jr (https://github.com/mitchblank)
*  * https://github.com/yushli
*  * Seo Sanghyeon (https://github.com/sanxiyn)
*  * Han ChoongWoo (https://github.com/tunz)
*  * Joshua Peek (https://github.com/josh)
*  * Bruce E. Pascoe (https://github.com/fatcerberus)
*  * https://github.com/Kelledin
*  * https://github.com/sstruchtrup
*  * Michael Drake (https://github.com/tlsa)
*  * https://github.com/chris-y
*  * Laurent Zubiaur (https://github.com/lzubiaur)
*  * Neil Kolban (https://github.com/nkolban)
*  * Wilhelm Wanecek (https://github.com/wanecek)
*  * Andrew Janke (https://github.com/apjanke)
*  * Unamer (https://github.com/unamer)
*  * Karl Dahlke (eklhad@gmail.com)
*
*  If you are accidentally missing from this list, send me an e-mail
*  (``sami.vaarala@iki.fi``) and I'll fix the omission.
*/

/*
 *  Replacements for missing platform functions.
 *
 *  Unlike the originals, fpclassify() and signbit() replacements don't
 *  work on any floating point types, only doubles.  The C typing here
 *  mimics the standard prototypes.
 */

/* #include duk_internal.h */
/*
 *  Top-level include file to be used for all (internal) source files.
 *
 *  Source files should not include individual header files, as they
 *  have not been designed to be individually included.
 */

#if !defined(DUK_INTERNAL_H_INCLUDED)
#define DUK_INTERNAL_H_INCLUDED

/*
 *  The 'duktape.h' header provides the public API, but also handles all
 *  compiler and platform specific feature detection, Duktape feature
 *  resolution, inclusion of system headers, etc.  These have been merged
 *  because the public API is also dependent on e.g. detecting appropriate
 *  C types which is quite platform/compiler specific especially for a non-C99
 *  build.  The public API is also dependent on the resolved feature set.
 *
 *  Some actions taken by the merged header (such as including system headers)
 *  are not appropriate for building a user application.  The define
 *  DUK_COMPILING_DUKTAPE allows the merged header to skip/include some
 *  sections depending on what is being built.
 */

#define DUK_COMPILING_DUKTAPE
#include "duktape.h"

/*
 *  Duktape includes (other than duk_features.h)
 *
 *  The header files expect to be included in an order which satisfies header
 *  dependencies correctly (the headers themselves don't include any other
 *  includes).  Forward declarations are used to break circular struct/typedef
 *  dependencies.
 */

/* #include duk_dblunion.h */
/*
 *  Union to access IEEE double memory representation, indexes for double
 *  memory representation, and some macros for double manipulation.
 *
 *  Also used by packed duk_tval.  Use a union for bit manipulation to
 *  minimize aliasing issues in practice.  The C99 standard does not
 *  guarantee that this should work, but it's a very widely supported
 *  practice for low level manipulation.
 *
 *  IEEE double format summary:
 *
 *    seeeeeee eeeeffff ffffffff ffffffff ffffffff ffffffff ffffffff ffffffff
 *       A        B        C        D        E        F        G        H
 *
 *    s       sign bit
 *    eee...  exponent field
 *    fff...  fraction
 *
 *  See http://en.wikipedia.org/wiki/Double_precision_floating-point_format.
 *
 *  NaNs are represented as exponent 0x7ff and mantissa != 0.  The NaN is a
 *  signaling NaN when the highest bit of the mantissa is zero, and a quiet
 *  NaN when the highest bit is set.
 *
 *  At least three memory layouts are relevant here:
 *
 *    A B C D E F G H    Big endian (e.g. 68k)           DUK_USE_DOUBLE_BE
 *    H G F E D C B A    Little endian (e.g. x86)        DUK_USE_DOUBLE_LE
 *    D C B A H G F E    Mixed/cross endian (e.g. ARM)   DUK_USE_DOUBLE_ME
 *
 *  ARM is a special case: ARM double values are in mixed/cross endian
 *  format while ARM duk_uint64_t values are in standard little endian
 *  format (H G F E D C B A).  When a double is read as a duk_uint64_t
 *  from memory, the register will contain the (logical) value
 *  E F G H A B C D.  This requires some special handling below.
 *
 *  Indexes of various types (8-bit, 16-bit, 32-bit) in memory relative to
 *  the logical (big endian) order:
 *
 *  byte order      duk_uint8_t    duk_uint16_t     duk_uint32_t
 *    BE             01234567         0123               01
 *    LE             76543210         3210               10
 *    ME (ARM)       32107654         1032               01
 *
 *  Some processors may alter NaN values in a floating point load+store.
 *  For instance, on X86 a FLD + FSTP may convert a signaling NaN to a
 *  quiet one.  This is catastrophic when NaN space is used in packed
 *  duk_tval values.  See: misc/clang_aliasing.c.
 */

#if !defined(DUK_DBLUNION_H_INCLUDED)
#define DUK_DBLUNION_H_INCLUDED

/*
 *  Union for accessing double parts, also serves as packed duk_tval
 */

union duk_double_union {
	double d;
	float f[2];
#if defined(DUK_USE_64BIT_OPS)
	duk_uint64_t ull[1];
#endif
	duk_uint32_t ui[2];
	duk_uint16_t us[4];
	duk_uint8_t uc[8];
#if defined(DUK_USE_PACKED_TVAL)
	void *vp[2];  /* used by packed duk_tval, assumes sizeof(void *) == 4 */
#endif
};

typedef union duk_double_union duk_double_union;

/*
 *  Indexes of various types with respect to big endian (logical) layout
 */

#if defined(DUK_USE_DOUBLE_LE)
#if defined(DUK_USE_64BIT_OPS)
#define DUK_DBL_IDX_ULL0   0
#endif
#define DUK_DBL_IDX_UI0    1
#define DUK_DBL_IDX_UI1    0
#define DUK_DBL_IDX_US0    3
#define DUK_DBL_IDX_US1    2
#define DUK_DBL_IDX_US2    1
#define DUK_DBL_IDX_US3    0
#define DUK_DBL_IDX_UC0    7
#define DUK_DBL_IDX_UC1    6
#define DUK_DBL_IDX_UC2    5
#define DUK_DBL_IDX_UC3    4
#define DUK_DBL_IDX_UC4    3
#define DUK_DBL_IDX_UC5    2
#define DUK_DBL_IDX_UC6    1
#define DUK_DBL_IDX_UC7    0
#define DUK_DBL_IDX_VP0    DUK_DBL_IDX_UI0  /* packed tval */
#define DUK_DBL_IDX_VP1    DUK_DBL_IDX_UI1  /* packed tval */
#elif defined(DUK_USE_DOUBLE_BE)
#if defined(DUK_USE_64BIT_OPS)
#define DUK_DBL_IDX_ULL0   0
#endif
#define DUK_DBL_IDX_UI0    0
#define DUK_DBL_IDX_UI1    1
#define DUK_DBL_IDX_US0    0
#define DUK_DBL_IDX_US1    1
#define DUK_DBL_IDX_US2    2
#define DUK_DBL_IDX_US3    3
#define DUK_DBL_IDX_UC0    0
#define DUK_DBL_IDX_UC1    1
#define DUK_DBL_IDX_UC2    2
#define DUK_DBL_IDX_UC3    3
#define DUK_DBL_IDX_UC4    4
#define DUK_DBL_IDX_UC5    5
#define DUK_DBL_IDX_UC6    6
#define DUK_DBL_IDX_UC7    7
#define DUK_DBL_IDX_VP0    DUK_DBL_IDX_UI0  /* packed tval */
#define DUK_DBL_IDX_VP1    DUK_DBL_IDX_UI1  /* packed tval */
#elif defined(DUK_USE_DOUBLE_ME)
#if defined(DUK_USE_64BIT_OPS)
#define DUK_DBL_IDX_ULL0   0  /* not directly applicable, byte order differs from a double */
#endif
#define DUK_DBL_IDX_UI0    0
#define DUK_DBL_IDX_UI1    1
#define DUK_DBL_IDX_US0    1
#define DUK_DBL_IDX_US1    0
#define DUK_DBL_IDX_US2    3
#define DUK_DBL_IDX_US3    2
#define DUK_DBL_IDX_UC0    3
#define DUK_DBL_IDX_UC1    2
#define DUK_DBL_IDX_UC2    1
#define DUK_DBL_IDX_UC3    0
#define DUK_DBL_IDX_UC4    7
#define DUK_DBL_IDX_UC5    6
#define DUK_DBL_IDX_UC6    5
#define DUK_DBL_IDX_UC7    4
#define DUK_DBL_IDX_VP0    DUK_DBL_IDX_UI0  /* packed tval */
#define DUK_DBL_IDX_VP1    DUK_DBL_IDX_UI1  /* packed tval */
#else
#error internal error
#endif

/*
 *  Helper macros for reading/writing memory representation parts, used
 *  by duk_numconv.c and duk_tval.h.
 */

#define DUK_DBLUNION_SET_DOUBLE(u,v)  do {  \
		(u)->d = (v); \
	} while (0)

#define DUK_DBLUNION_SET_HIGH32(u,v)  do {  \
		(u)->ui[DUK_DBL_IDX_UI0] = (duk_uint32_t) (v); \
	} while (0)

#if defined(DUK_USE_64BIT_OPS)
#if defined(DUK_USE_DOUBLE_ME)
#define DUK_DBLUNION_SET_HIGH32_ZERO_LOW32(u,v)  do { \
		(u)->ull[DUK_DBL_IDX_ULL0] = (duk_uint64_t) (v); \
	} while (0)
#else
#define DUK_DBLUNION_SET_HIGH32_ZERO_LOW32(u,v)  do { \
		(u)->ull[DUK_DBL_IDX_ULL0] = ((duk_uint64_t) (v)) << 32; \
	} while (0)
#endif
#else  /* DUK_USE_64BIT_OPS */
#define DUK_DBLUNION_SET_HIGH32_ZERO_LOW32(u,v)  do { \
		(u)->ui[DUK_DBL_IDX_UI0] = (duk_uint32_t) (v); \
		(u)->ui[DUK_DBL_IDX_UI1] = (duk_uint32_t) 0; \
	} while (0)
#endif  /* DUK_USE_64BIT_OPS */

#define DUK_DBLUNION_SET_LOW32(u,v)  do {  \
		(u)->ui[DUK_DBL_IDX_UI1] = (duk_uint32_t) (v); \
	} while (0)

#define DUK_DBLUNION_GET_DOUBLE(u)  ((u)->d)
#define DUK_DBLUNION_GET_HIGH32(u)  ((u)->ui[DUK_DBL_IDX_UI0])
#define DUK_DBLUNION_GET_LOW32(u)   ((u)->ui[DUK_DBL_IDX_UI1])

#if defined(DUK_USE_64BIT_OPS)
#if defined(DUK_USE_DOUBLE_ME)
#define DUK_DBLUNION_SET_UINT64(u,v)  do { \
		(u)->ui[DUK_DBL_IDX_UI0] = (duk_uint32_t) ((v) >> 32); \
		(u)->ui[DUK_DBL_IDX_UI1] = (duk_uint32_t) (v); \
	} while (0)
#define DUK_DBLUNION_GET_UINT64(u) \
	((((duk_uint64_t) (u)->ui[DUK_DBL_IDX_UI0]) << 32) | \
	 ((duk_uint64_t) (u)->ui[DUK_DBL_IDX_UI1]))
#else
#define DUK_DBLUNION_SET_UINT64(u,v)  do { \
		(u)->ull[DUK_DBL_IDX_ULL0] = (duk_uint64_t) (v); \
	} while (0)
#define DUK_DBLUNION_GET_UINT64(u)  ((u)->ull[DUK_DBL_IDX_ULL0])
#endif
#define DUK_DBLUNION_SET_INT64(u,v) DUK_DBLUNION_SET_UINT64((u), (duk_uint64_t) (v))
#define DUK_DBLUNION_GET_INT64(u)   ((duk_int64_t) DUK_DBLUNION_GET_UINT64((u)))
#endif  /* DUK_USE_64BIT_OPS */

/*
 *  Double NaN manipulation macros related to NaN normalization needed when
 *  using the packed duk_tval representation.  NaN normalization is necessary
 *  to keep double values compatible with the duk_tval format.
 *
 *  When packed duk_tval is used, the NaN space is used to store pointers
 *  and other tagged values in addition to NaNs.  Actual NaNs are normalized
 *  to a specific quiet NaN.  The macros below are used by the implementation
 *  to check and normalize NaN values when they might be created.  The macros
 *  are essentially NOPs when the non-packed duk_tval representation is used.
 *
 *  A FULL check is exact and checks all bits.  A NOTFULL check is used by
 *  the packed duk_tval and works correctly for all NaNs except those that
 *  begin with 0x7ff0.  Since the 'normalized NaN' values used with packed
 *  duk_tval begin with 0x7ff8, the partial check is reliable when packed
 *  duk_tval is used.  The 0x7ff8 prefix means the normalized NaN will be a
 *  quiet NaN regardless of its remaining lower bits.
 *
 *  The ME variant below is specifically for ARM byte order, which has the
 *  feature that while doubles have a mixed byte order (32107654), unsigned
 *  long long values has a little endian byte order (76543210).  When writing
 *  a logical double value through a ULL pointer, the 32-bit words need to be
 *  swapped; hence the #if defined()s below for ULL writes with DUK_USE_DOUBLE_ME.
 *  This is not full ARM support but suffices for some environments.
 */

#if defined(DUK_USE_64BIT_OPS)
#if defined(DUK_USE_DOUBLE_ME)
/* Macros for 64-bit ops + mixed endian doubles. */
#define DUK__DBLUNION_SET_NAN_FULL(u)  do { \
		(u)->ull[DUK_DBL_IDX_ULL0] = DUK_U64_CONSTANT(0x000000007ff80000); \
	} while (0)
#define DUK__DBLUNION_IS_NAN_FULL(u) \
	((((u)->ull[DUK_DBL_IDX_ULL0] & DUK_U64_CONSTANT(0x000000007ff00000)) == DUK_U64_CONSTANT(0x000000007ff00000)) && \
	 ((((u)->ull[DUK_DBL_IDX_ULL0]) & DUK_U64_CONSTANT(0xffffffff000fffff)) != 0))
#define DUK__DBLUNION_IS_NORMALIZED_NAN_FULL(u) \
	((u)->ull[DUK_DBL_IDX_ULL0] == DUK_U64_CONSTANT(0x000000007ff80000))
#define DUK__DBLUNION_IS_ANYINF(u) \
	(((u)->ull[DUK_DBL_IDX_ULL0] & DUK_U64_CONSTANT(0xffffffff7fffffff)) == DUK_U64_CONSTANT(0x000000007ff00000))
#define DUK__DBLUNION_IS_POSINF(u) \
	((u)->ull[DUK_DBL_IDX_ULL0] == DUK_U64_CONSTANT(0x000000007ff00000))
#define DUK__DBLUNION_IS_NEGINF(u) \
	((u)->ull[DUK_DBL_IDX_ULL0] == DUK_U64_CONSTANT(0x00000000fff00000))
#define DUK__DBLUNION_IS_ANYZERO(u) \
	(((u)->ull[DUK_DBL_IDX_ULL0] & DUK_U64_CONSTANT(0xffffffff7fffffff)) == DUK_U64_CONSTANT(0x0000000000000000))
#define DUK__DBLUNION_IS_POSZERO(u) \
	((u)->ull[DUK_DBL_IDX_ULL0] == DUK_U64_CONSTANT(0x0000000000000000))
#define DUK__DBLUNION_IS_NEGZERO(u) \
	((u)->ull[DUK_DBL_IDX_ULL0] == DUK_U64_CONSTANT(0x0000000080000000))
#else
/* Macros for 64-bit ops + big/little endian doubles. */
#define DUK__DBLUNION_SET_NAN_FULL(u)  do { \
		(u)->ull[DUK_DBL_IDX_ULL0] = DUK_U64_CONSTANT(0x7ff8000000000000); \
	} while (0)
#define DUK__DBLUNION_IS_NAN_FULL(u) \
	((((u)->ull[DUK_DBL_IDX_ULL0] & DUK_U64_CONSTANT(0x7ff0000000000000)) == DUK_U64_CONSTANT(0x7ff0000000000000)) && \
	 ((((u)->ull[DUK_DBL_IDX_ULL0]) & DUK_U64_CONSTANT(0x000fffffffffffff)) != 0))
#define DUK__DBLUNION_IS_NORMALIZED_NAN_FULL(u) \
	((u)->ull[DUK_DBL_IDX_ULL0] == DUK_U64_CONSTANT(0x7ff8000000000000))
#define DUK__DBLUNION_IS_ANYINF(u) \
	(((u)->ull[DUK_DBL_IDX_ULL0] & DUK_U64_CONSTANT(0x7fffffffffffffff)) == DUK_U64_CONSTANT(0x7ff0000000000000))
#define DUK__DBLUNION_IS_POSINF(u) \
	((u)->ull[DUK_DBL_IDX_ULL0] == DUK_U64_CONSTANT(0x7ff0000000000000))
#define DUK__DBLUNION_IS_NEGINF(u) \
	((u)->ull[DUK_DBL_IDX_ULL0] == DUK_U64_CONSTANT(0xfff0000000000000))
#define DUK__DBLUNION_IS_ANYZERO(u) \
	(((u)->ull[DUK_DBL_IDX_ULL0] & DUK_U64_CONSTANT(0x7fffffffffffffff)) == DUK_U64_CONSTANT(0x0000000000000000))
#define DUK__DBLUNION_IS_POSZERO(u) \
	((u)->ull[DUK_DBL_IDX_ULL0] == DUK_U64_CONSTANT(0x0000000000000000))
#define DUK__DBLUNION_IS_NEGZERO(u) \
	((u)->ull[DUK_DBL_IDX_ULL0] == DUK_U64_CONSTANT(0x8000000000000000))
#endif
#else  /* DUK_USE_64BIT_OPS */
/* Macros for no 64-bit ops, any endianness. */
#define DUK__DBLUNION_SET_NAN_FULL(u)  do { \
		(u)->ui[DUK_DBL_IDX_UI0] = (duk_uint32_t) 0x7ff80000UL; \
		(u)->ui[DUK_DBL_IDX_UI1] = (duk_uint32_t) 0x00000000UL; \
	} while (0)
#define DUK__DBLUNION_IS_NAN_FULL(u) \
	((((u)->ui[DUK_DBL_IDX_UI0] & 0x7ff00000UL) == 0x7ff00000UL) && \
	 (((u)->ui[DUK_DBL_IDX_UI0] & 0x000fffffUL) != 0 || \
          (u)->ui[DUK_DBL_IDX_UI1] != 0))
#define DUK__DBLUNION_IS_NORMALIZED_NAN_FULL(u) \
	(((u)->ui[DUK_DBL_IDX_UI0] == 0x7ff80000UL) && \
	 ((u)->ui[DUK_DBL_IDX_UI1] == 0x00000000UL))
#define DUK__DBLUNION_IS_ANYINF(u) \
	((((u)->ui[DUK_DBL_IDX_UI0] & 0x7fffffffUL) == 0x7ff00000UL) && \
	 ((u)->ui[DUK_DBL_IDX_UI1] == 0x00000000UL))
#define DUK__DBLUNION_IS_POSINF(u) \
	(((u)->ui[DUK_DBL_IDX_UI0] == 0x7ff00000UL) && \
	 ((u)->ui[DUK_DBL_IDX_UI1] == 0x00000000UL))
#define DUK__DBLUNION_IS_NEGINF(u) \
	(((u)->ui[DUK_DBL_IDX_UI0] == 0xfff00000UL) && \
	 ((u)->ui[DUK_DBL_IDX_UI1] == 0x00000000UL))
#define DUK__DBLUNION_IS_ANYZERO(u) \
	((((u)->ui[DUK_DBL_IDX_UI0] & 0x7fffffffUL) == 0x00000000UL) && \
	 ((u)->ui[DUK_DBL_IDX_UI1] == 0x00000000UL))
#define DUK__DBLUNION_IS_POSZERO(u) \
	(((u)->ui[DUK_DBL_IDX_UI0] == 0x00000000UL) && \
	 ((u)->ui[DUK_DBL_IDX_UI1] == 0x00000000UL))
#define DUK__DBLUNION_IS_NEGZERO(u) \
	(((u)->ui[DUK_DBL_IDX_UI0] == 0x80000000UL) && \
	 ((u)->ui[DUK_DBL_IDX_UI1] == 0x00000000UL))
#endif  /* DUK_USE_64BIT_OPS */

#define DUK__DBLUNION_SET_NAN_NOTFULL(u)  do { \
		(u)->us[DUK_DBL_IDX_US0] = 0x7ff8UL; \
	} while (0)

#define DUK__DBLUNION_IS_NAN_NOTFULL(u) \
	/* E == 0x7ff, topmost four bits of F != 0 => assume NaN */ \
	((((u)->us[DUK_DBL_IDX_US0] & 0x7ff0UL) == 0x7ff0UL) && \
	 (((u)->us[DUK_DBL_IDX_US0] & 0x000fUL) != 0x0000UL))

#define DUK__DBLUNION_IS_NORMALIZED_NAN_NOTFULL(u) \
	/* E == 0x7ff, F == 8 => normalized NaN */ \
	((u)->us[DUK_DBL_IDX_US0] == 0x7ff8UL)

#define DUK__DBLUNION_NORMALIZE_NAN_CHECK_FULL(u)  do { \
		if (DUK__DBLUNION_IS_NAN_FULL((u))) { \
			DUK__DBLUNION_SET_NAN_FULL((u)); \
		} \
	} while (0)

#define DUK__DBLUNION_NORMALIZE_NAN_CHECK_NOTFULL(u)  do { \
		if (DUK__DBLUNION_IS_NAN_NOTFULL((u))) { \
			DUK__DBLUNION_SET_NAN_NOTFULL((u)); \
		} \
	} while (0)

/* Concrete macros for NaN handling used by the implementation internals.
 * Chosen so that they match the duk_tval representation: with a packed
 * duk_tval, ensure NaNs are properly normalized; with a non-packed duk_tval
 * these are essentially NOPs.
 */

#if defined(DUK_USE_PACKED_TVAL)
#if defined(DUK_USE_FULL_TVAL)
#define DUK_DBLUNION_NORMALIZE_NAN_CHECK(u)  DUK__DBLUNION_NORMALIZE_NAN_CHECK_FULL((u))
#define DUK_DBLUNION_IS_NAN(u)               DUK__DBLUNION_IS_NAN_FULL((u))
#define DUK_DBLUNION_IS_NORMALIZED_NAN(u)    DUK__DBLUNION_IS_NORMALIZED_NAN_FULL((u))
#define DUK_DBLUNION_SET_NAN(d)              DUK__DBLUNION_SET_NAN_FULL((d))
#else
#define DUK_DBLUNION_NORMALIZE_NAN_CHECK(u)  DUK__DBLUNION_NORMALIZE_NAN_CHECK_NOTFULL((u))
#define DUK_DBLUNION_IS_NAN(u)               DUK__DBLUNION_IS_NAN_NOTFULL((u))
#define DUK_DBLUNION_IS_NORMALIZED_NAN(u)    DUK__DBLUNION_IS_NORMALIZED_NAN_NOTFULL((u))
#define DUK_DBLUNION_SET_NAN(d)              DUK__DBLUNION_SET_NAN_NOTFULL((d))
#endif
#define DUK_DBLUNION_IS_NORMALIZED(u) \
	(!DUK_DBLUNION_IS_NAN((u)) ||  /* either not a NaN */ \
	 DUK_DBLUNION_IS_NORMALIZED_NAN((u)))  /* or is a normalized NaN */
#else  /* DUK_USE_PACKED_TVAL */
#define DUK_DBLUNION_NORMALIZE_NAN_CHECK(u)  /* nop: no need to normalize */
#define DUK_DBLUNION_IS_NAN(u)               DUK__DBLUNION_IS_NAN_FULL((u))  /* (DUK_ISNAN((u)->d)) */
#define DUK_DBLUNION_IS_NORMALIZED_NAN(u)    DUK__DBLUNION_IS_NAN_FULL((u))  /* (DUK_ISNAN((u)->d)) */
#define DUK_DBLUNION_IS_NORMALIZED(u)        1  /* all doubles are considered normalized */
#define DUK_DBLUNION_SET_NAN(u)  do { \
		/* in non-packed representation we don't care about which NaN is used */ \
		(u)->d = DUK_DOUBLE_NAN; \
	} while (0)
#endif  /* DUK_USE_PACKED_TVAL */

#define DUK_DBLUNION_IS_ANYINF(u) DUK__DBLUNION_IS_ANYINF((u))
#define DUK_DBLUNION_IS_POSINF(u) DUK__DBLUNION_IS_POSINF((u))
#define DUK_DBLUNION_IS_NEGINF(u) DUK__DBLUNION_IS_NEGINF((u))

#define DUK_DBLUNION_IS_ANYZERO(u) DUK__DBLUNION_IS_ANYZERO((u))
#define DUK_DBLUNION_IS_POSZERO(u) DUK__DBLUNION_IS_POSZERO((u))
#define DUK_DBLUNION_IS_NEGZERO(u) DUK__DBLUNION_IS_NEGZERO((u))

/* XXX: native 64-bit byteswaps when available */

/* 64-bit byteswap, same operation independent of target endianness. */
#define DUK_DBLUNION_BSWAP64(u) do { \
		duk_uint32_t duk__bswaptmp1, duk__bswaptmp2; \
		duk__bswaptmp1 = (u)->ui[0]; \
		duk__bswaptmp2 = (u)->ui[1]; \
		duk__bswaptmp1 = DUK_BSWAP32(duk__bswaptmp1); \
		duk__bswaptmp2 = DUK_BSWAP32(duk__bswaptmp2); \
		(u)->ui[0] = duk__bswaptmp2; \
		(u)->ui[1] = duk__bswaptmp1; \
	} while (0)

/* Byteswap an IEEE double in the duk_double_union from host to network
 * order.  For a big endian target this is a no-op.
 */
#if defined(DUK_USE_DOUBLE_LE)
#define DUK_DBLUNION_DOUBLE_HTON(u) do { \
		duk_uint32_t duk__bswaptmp1, duk__bswaptmp2; \
		duk__bswaptmp1 = (u)->ui[0]; \
		duk__bswaptmp2 = (u)->ui[1]; \
		duk__bswaptmp1 = DUK_BSWAP32(duk__bswaptmp1); \
		duk__bswaptmp2 = DUK_BSWAP32(duk__bswaptmp2); \
		(u)->ui[0] = duk__bswaptmp2; \
		(u)->ui[1] = duk__bswaptmp1; \
	} while (0)
#elif defined(DUK_USE_DOUBLE_ME)
#define DUK_DBLUNION_DOUBLE_HTON(u) do { \
		duk_uint32_t duk__bswaptmp1, duk__bswaptmp2; \
		duk__bswaptmp1 = (u)->ui[0]; \
		duk__bswaptmp2 = (u)->ui[1]; \
		duk__bswaptmp1 = DUK_BSWAP32(duk__bswaptmp1); \
		duk__bswaptmp2 = DUK_BSWAP32(duk__bswaptmp2); \
		(u)->ui[0] = duk__bswaptmp1; \
		(u)->ui[1] = duk__bswaptmp2; \
	} while (0)
#elif defined(DUK_USE_DOUBLE_BE)
#define DUK_DBLUNION_DOUBLE_HTON(u) do { } while (0)
#else
#error internal error, double endianness insane
#endif

/* Reverse operation is the same. */
#define DUK_DBLUNION_DOUBLE_NTOH(u) DUK_DBLUNION_DOUBLE_HTON((u))

/* Some sign bit helpers. */
#if defined(DUK_USE_64BIT_OPS)
#define DUK_DBLUNION_HAS_SIGNBIT(u) (((u)->ull[DUK_DBL_IDX_ULL0] & DUK_U64_CONSTANT(0x8000000000000000)) != 0)
#define DUK_DBLUNION_GET_SIGNBIT(u) (((u)->ull[DUK_DBL_IDX_ULL0] >> 63U))
#else
#define DUK_DBLUNION_HAS_SIGNBIT(u) (((u)->ui[DUK_DBL_IDX_UI0] & 0x80000000UL) != 0)
#define DUK_DBLUNION_GET_SIGNBIT(u) (((u)->ui[DUK_DBL_IDX_UI0] >> 31U))
#endif

#endif  /* DUK_DBLUNION_H_INCLUDED */
/* #include duk_replacements.h */
#if !defined(DUK_REPLACEMENTS_H_INCLUDED)
#define DUK_REPLACEMENTS_H_INCLUDED

#if !defined(DUK_SINGLE_FILE)
#if defined(DUK_USE_COMPUTED_INFINITY)
DUK_INTERNAL_DECL double duk_computed_infinity;
#endif
#if defined(DUK_USE_COMPUTED_NAN)
DUK_INTERNAL_DECL double duk_computed_nan;
#endif
#endif  /* !DUK_SINGLE_FILE */

#if defined(DUK_USE_REPL_FPCLASSIFY)
DUK_INTERNAL_DECL int duk_repl_fpclassify(double x);
#endif
#if defined(DUK_USE_REPL_SIGNBIT)
DUK_INTERNAL_DECL int duk_repl_signbit(double x);
#endif
#if defined(DUK_USE_REPL_ISFINITE)
DUK_INTERNAL_DECL int duk_repl_isfinite(double x);
#endif
#if defined(DUK_USE_REPL_ISNAN)
DUK_INTERNAL_DECL int duk_repl_isnan(double x);
#endif
#if defined(DUK_USE_REPL_ISINF)
DUK_INTERNAL_DECL int duk_repl_isinf(double x);
#endif

#endif  /* DUK_REPLACEMENTS_H_INCLUDED */
/* #include duk_jmpbuf.h */
/*
 *  Wrapper for jmp_buf.
 *
 *  This is used because jmp_buf is an array type for backward compatibility.
 *  Wrapping jmp_buf in a struct makes pointer references, sizeof, etc,
 *  behave more intuitively.
 *
 *  http://en.wikipedia.org/wiki/Setjmp.h#Member_types
 */

#if !defined(DUK_JMPBUF_H_INCLUDED)
#define DUK_JMPBUF_H_INCLUDED

#if defined(DUK_USE_CPP_EXCEPTIONS)
struct duk_jmpbuf {
	duk_small_int_t dummy;  /* unused */
};
#else
struct duk_jmpbuf {
	DUK_JMPBUF_TYPE jb;
};
#endif

#endif  /* DUK_JMPBUF_H_INCLUDED */
/* #include duk_exception.h */
/*
 *  Exceptions for Duktape internal throws when C++ exceptions are used
 *  for long control transfers.
 */

#if !defined(DUK_EXCEPTION_H_INCLUDED)
#define DUK_EXCEPTION_H_INCLUDED

#if defined(DUK_USE_CPP_EXCEPTIONS)
/* Internal exception used as a setjmp-longjmp replacement.  User code should
 * NEVER see or catch this exception, so it doesn't inherit from any base
 * class which should minimize the chance of user code accidentally catching
 * the exception.
 */
class duk_internal_exception {
	/* intentionally empty */
};

/* Fatal error, thrown as a specific C++ exception with C++ exceptions
 * enabled.  It is unsafe to continue; doing so may cause crashes or memory
 * leaks.  This is intended to be either uncaught, or caught by user code
 * aware of the "unsafe to continue" semantics.
 */
class duk_fatal_exception : public virtual std::runtime_error {
 public:
	duk_fatal_exception(const char *message) : std::runtime_error(message) {}
};
#endif

#endif  /* DUK_EXCEPTION_H_INCLUDED */
/* #include duk_forwdecl.h */
/*
 *  Forward declarations for all Duktape structures.
 */

#if !defined(DUK_FORWDECL_H_INCLUDED)
#define DUK_FORWDECL_H_INCLUDED

/*
 *  Forward declarations
 */

#if defined(DUK_USE_CPP_EXCEPTIONS)
class duk_internal_exception;
#else
struct duk_jmpbuf;
#endif

/* duk_tval intentionally skipped */
struct duk_heaphdr;
struct duk_heaphdr_string;
struct duk_harray;
struct duk_hstring;
struct duk_hstring_external;
struct duk_hobject;
struct duk_hcompfunc;
struct duk_hnatfunc;
struct duk_hboundfunc;
struct duk_hthread;
struct duk_hbufobj;
struct duk_hdecenv;
struct duk_hobjenv;
struct duk_hproxy;
struct duk_hbuffer;
struct duk_hbuffer_fixed;
struct duk_hbuffer_dynamic;
struct duk_hbuffer_external;

struct duk_propaccessor;
union duk_propvalue;
struct duk_propdesc;

struct duk_heap;
struct duk_breakpoint;

struct duk_activation;
struct duk_catcher;
struct duk_ljstate;
struct duk_strcache_entry;
struct duk_litcache_entry;
struct duk_strtab_entry;

#if defined(DUK_USE_DEBUG)
struct duk_fixedbuffer;
#endif

struct duk_bitdecoder_ctx;
struct duk_bitencoder_ctx;
struct duk_bufwriter_ctx;

struct duk_token;
struct duk_re_token;
struct duk_lexer_point;
struct duk_lexer_ctx;
struct duk_lexer_codepoint;

struct duk_compiler_instr;
struct duk_compiler_func;
struct duk_compiler_ctx;

struct duk_re_matcher_ctx;
struct duk_re_compiler_ctx;

#if defined(DUK_USE_CPP_EXCEPTIONS)
/* no typedef */
#else
typedef struct duk_jmpbuf duk_jmpbuf;
#endif

/* duk_tval intentionally skipped */
typedef struct duk_heaphdr duk_heaphdr;
typedef struct duk_heaphdr_string duk_heaphdr_string;
typedef struct duk_harray duk_harray;
typedef struct duk_hstring duk_hstring;
typedef struct duk_hstring_external duk_hstring_external;
typedef struct duk_hobject duk_hobject;
typedef struct duk_hcompfunc duk_hcompfunc;
typedef struct duk_hnatfunc duk_hnatfunc;
typedef struct duk_hboundfunc duk_hboundfunc;
typedef struct duk_hthread duk_hthread;
typedef struct duk_hbufobj duk_hbufobj;
typedef struct duk_hdecenv duk_hdecenv;
typedef struct duk_hobjenv duk_hobjenv;
typedef struct duk_hproxy duk_hproxy;
typedef struct duk_hbuffer duk_hbuffer;
typedef struct duk_hbuffer_fixed duk_hbuffer_fixed;
typedef struct duk_hbuffer_dynamic duk_hbuffer_dynamic;
typedef struct duk_hbuffer_external duk_hbuffer_external;

typedef struct duk_propaccessor duk_propaccessor;
typedef union duk_propvalue duk_propvalue;
typedef struct duk_propdesc duk_propdesc;

typedef struct duk_heap duk_heap;
typedef struct duk_breakpoint duk_breakpoint;

typedef struct duk_activation duk_activation;
typedef struct duk_catcher duk_catcher;
typedef struct duk_ljstate duk_ljstate;
typedef struct duk_strcache_entry duk_strcache_entry;
typedef struct duk_litcache_entry duk_litcache_entry;
typedef struct duk_strtab_entry duk_strtab_entry;

#if defined(DUK_USE_DEBUG)
typedef struct duk_fixedbuffer duk_fixedbuffer;
#endif

typedef struct duk_bitdecoder_ctx duk_bitdecoder_ctx;
typedef struct duk_bitencoder_ctx duk_bitencoder_ctx;
typedef struct duk_bufwriter_ctx duk_bufwriter_ctx;

typedef struct duk_token duk_token;
typedef struct duk_re_token duk_re_token;
typedef struct duk_lexer_point duk_lexer_point;
typedef struct duk_lexer_ctx duk_lexer_ctx;
typedef struct duk_lexer_codepoint duk_lexer_codepoint;

typedef struct duk_compiler_instr duk_compiler_instr;
typedef struct duk_compiler_func duk_compiler_func;
typedef struct duk_compiler_ctx duk_compiler_ctx;

typedef struct duk_re_matcher_ctx duk_re_matcher_ctx;
typedef struct duk_re_compiler_ctx duk_re_compiler_ctx;

#endif  /* DUK_FORWDECL_H_INCLUDED */
/* #include duk_tval.h */
/*
 *  Tagged type definition (duk_tval) and accessor macros.
 *
 *  Access all fields through the accessor macros, as the representation
 *  is quite tricky.
 *
 *  There are two packed type alternatives: an 8-byte representation
 *  based on an IEEE double (preferred for compactness), and a 12-byte
 *  representation (portability).  The latter is needed also in e.g.
 *  64-bit environments (it usually pads to 16 bytes per value).
 *
 *  Selecting the tagged type format involves many trade-offs (memory
 *  use, size and performance of generated code, portability, etc).
 *
 *  NB: because macro arguments are often expressions, macros should
 *  avoid evaluating their argument more than once.
 */

#if !defined(DUK_TVAL_H_INCLUDED)
#define DUK_TVAL_H_INCLUDED

/* sanity */
#if !defined(DUK_USE_DOUBLE_LE) && !defined(DUK_USE_DOUBLE_ME) && !defined(DUK_USE_DOUBLE_BE)
#error unsupported: cannot determine byte order variant
#endif

#if defined(DUK_USE_PACKED_TVAL)
/* ======================================================================== */

/*
 *  Packed 8-byte representation
 */

/* use duk_double_union as duk_tval directly */
typedef union duk_double_union duk_tval;
typedef struct {
	duk_uint16_t a;
	duk_uint16_t b;
	duk_uint16_t c;
	duk_uint16_t d;
} duk_tval_unused;

/* tags */
#define DUK_TAG_NORMALIZED_NAN    0x7ff8UL   /* the NaN variant we use */
/* avoid tag 0xfff0, no risk of confusion with negative infinity */
#define DUK_TAG_MIN               0xfff1UL
#if defined(DUK_USE_FASTINT)
#define DUK_TAG_FASTINT           0xfff1UL   /* embed: integer value */
#endif
#define DUK_TAG_UNUSED            0xfff2UL   /* marker; not actual tagged value */
#define DUK_TAG_UNDEFINED         0xfff3UL   /* embed: nothing */
#define DUK_TAG_NULL              0xfff4UL   /* embed: nothing */
#define DUK_TAG_BOOLEAN           0xfff5UL   /* embed: 0 or 1 (false or true) */
/* DUK_TAG_NUMBER would logically go here, but it has multiple 'tags' */
#define DUK_TAG_POINTER           0xfff6UL   /* embed: void ptr */
#define DUK_TAG_LIGHTFUNC         0xfff7UL   /* embed: func ptr */
#define DUK_TAG_STRING            0xfff8UL   /* embed: duk_hstring ptr */
#define DUK_TAG_OBJECT            0xfff9UL   /* embed: duk_hobject ptr */
#define DUK_TAG_BUFFER            0xfffaUL   /* embed: duk_hbuffer ptr */
#define DUK_TAG_MAX               0xfffaUL

/* for convenience */
#define DUK_XTAG_BOOLEAN_FALSE    0xfff50000UL
#define DUK_XTAG_BOOLEAN_TRUE     0xfff50001UL

#define DUK_TVAL_IS_VALID_TAG(tv) \
	(DUK_TVAL_GET_TAG((tv)) - DUK_TAG_MIN <= DUK_TAG_MAX - DUK_TAG_MIN)

/* DUK_TVAL_UNUSED initializer for duk_tval_unused, works for any endianness. */
#define DUK_TVAL_UNUSED_INITIALIZER() \
	{ DUK_TAG_UNUSED, DUK_TAG_UNUSED, DUK_TAG_UNUSED, DUK_TAG_UNUSED }

/* two casts to avoid gcc warning: "warning: cast from pointer to integer of different size [-Wpointer-to-int-cast]" */
#if defined(DUK_USE_64BIT_OPS)
#if defined(DUK_USE_DOUBLE_ME)
#define DUK__TVAL_SET_TAGGEDPOINTER(tv,h,tag)  do { \
		(tv)->ull[DUK_DBL_IDX_ULL0] = (((duk_uint64_t) (tag)) << 16) | (((duk_uint64_t) (duk_uint32_t) (h)) << 32); \
	} while (0)
#else
#define DUK__TVAL_SET_TAGGEDPOINTER(tv,h,tag)  do { \
		(tv)->ull[DUK_DBL_IDX_ULL0] = (((duk_uint64_t) (tag)) << 48) | ((duk_uint64_t) (duk_uint32_t) (h)); \
	} while (0)
#endif
#else  /* DUK_USE_64BIT_OPS */
#define DUK__TVAL_SET_TAGGEDPOINTER(tv,h,tag)  do { \
		duk_tval *duk__tv; \
		duk__tv = (tv); \
		duk__tv->ui[DUK_DBL_IDX_UI0] = ((duk_uint32_t) (tag)) << 16; \
		duk__tv->ui[DUK_DBL_IDX_UI1] = (duk_uint32_t) (h); \
	} while (0)
#endif  /* DUK_USE_64BIT_OPS */

#if defined(DUK_USE_64BIT_OPS)
/* Double casting for pointer to avoid gcc warning (cast from pointer to integer of different size) */
#if defined(DUK_USE_DOUBLE_ME)
#define DUK__TVAL_SET_LIGHTFUNC(tv,fp,flags)  do { \
		(tv)->ull[DUK_DBL_IDX_ULL0] = (((duk_uint64_t) DUK_TAG_LIGHTFUNC) << 16) | \
		                              ((duk_uint64_t) (flags)) | \
		                              (((duk_uint64_t) (duk_uint32_t) (fp)) << 32); \
	} while (0)
#else
#define DUK__TVAL_SET_LIGHTFUNC(tv,fp,flags)  do { \
		(tv)->ull[DUK_DBL_IDX_ULL0] = (((duk_uint64_t) DUK_TAG_LIGHTFUNC) << 48) | \
		                              (((duk_uint64_t) (flags)) << 32) | \
		                              ((duk_uint64_t) (duk_uint32_t) (fp)); \
	} while (0)
#endif
#else  /* DUK_USE_64BIT_OPS */
#define DUK__TVAL_SET_LIGHTFUNC(tv,fp,flags)  do { \
		duk_tval *duk__tv; \
		duk__tv = (tv); \
		duk__tv->ui[DUK_DBL_IDX_UI0] = (((duk_uint32_t) DUK_TAG_LIGHTFUNC) << 16) | ((duk_uint32_t) (flags)); \
		duk__tv->ui[DUK_DBL_IDX_UI1] = (duk_uint32_t) (fp); \
	} while (0)
#endif  /* DUK_USE_64BIT_OPS */

#if defined(DUK_USE_FASTINT)
/* Note: masking is done for 'i' to deal with negative numbers correctly */
#if defined(DUK_USE_DOUBLE_ME)
#define DUK__TVAL_SET_I48(tv,i)  do { \
		duk_tval *duk__tv; \
		duk__tv = (tv); \
		duk__tv->ui[DUK_DBL_IDX_UI0] = ((duk_uint32_t) DUK_TAG_FASTINT) << 16 | (((duk_uint32_t) ((i) >> 32)) & 0x0000ffffUL); \
		duk__tv->ui[DUK_DBL_IDX_UI1] = (duk_uint32_t) (i); \
	} while (0)
#define DUK__TVAL_SET_U32(tv,i)  do { \
		duk_tval *duk__tv; \
		duk__tv = (tv); \
		duk__tv->ui[DUK_DBL_IDX_UI0] = ((duk_uint32_t) DUK_TAG_FASTINT) << 16; \
		duk__tv->ui[DUK_DBL_IDX_UI1] = (duk_uint32_t) (i); \
	} while (0)
#else
#define DUK__TVAL_SET_I48(tv,i)  do { \
		(tv)->ull[DUK_DBL_IDX_ULL0] = (((duk_uint64_t) DUK_TAG_FASTINT) << 48) | (((duk_uint64_t) (i)) & DUK_U64_CONSTANT(0x0000ffffffffffff)); \
	} while (0)
#define DUK__TVAL_SET_U32(tv,i)  do { \
		(tv)->ull[DUK_DBL_IDX_ULL0] = (((duk_uint64_t) DUK_TAG_FASTINT) << 48) | (duk_uint64_t) (i); \
	} while (0)
#endif

/* This needs to go through a cast because sign extension is needed. */
#define DUK__TVAL_SET_I32(tv,i)  do { \
		duk_int64_t duk__tmp = (duk_int64_t) (i); \
		DUK_TVAL_SET_I48((tv), duk__tmp); \
	} while (0)

/* XXX: Clumsy sign extend and masking of 16 topmost bits. */
#if defined(DUK_USE_DOUBLE_ME)
#define DUK__TVAL_GET_FASTINT(tv)      (((duk_int64_t) ((((duk_uint64_t) (tv)->ui[DUK_DBL_IDX_UI0]) << 32) | ((duk_uint64_t) (tv)->ui[DUK_DBL_IDX_UI1]))) << 16 >> 16)
#else
#define DUK__TVAL_GET_FASTINT(tv)      ((((duk_int64_t) (tv)->ull[DUK_DBL_IDX_ULL0]) << 16) >> 16)
#endif
#define DUK__TVAL_GET_FASTINT_U32(tv)  ((tv)->ui[DUK_DBL_IDX_UI1])
#define DUK__TVAL_GET_FASTINT_I32(tv)  ((duk_int32_t) (tv)->ui[DUK_DBL_IDX_UI1])
#endif  /* DUK_USE_FASTINT */

#define DUK_TVAL_SET_UNDEFINED(tv)  do { \
		(tv)->us[DUK_DBL_IDX_US0] = (duk_uint16_t) DUK_TAG_UNDEFINED; \
	} while (0)
#define DUK_TVAL_SET_UNUSED(tv)  do { \
		(tv)->us[DUK_DBL_IDX_US0] = (duk_uint16_t) DUK_TAG_UNUSED; \
	} while (0)
#define DUK_TVAL_SET_NULL(tv)  do { \
		(tv)->us[DUK_DBL_IDX_US0] = (duk_uint16_t) DUK_TAG_NULL; \
	} while (0)

#define DUK_TVAL_SET_BOOLEAN(tv,val)         DUK_DBLUNION_SET_HIGH32((tv), (((duk_uint32_t) DUK_TAG_BOOLEAN) << 16) | ((duk_uint32_t) (val)))

#define DUK_TVAL_SET_NAN(tv)                 DUK_DBLUNION_SET_NAN_FULL((tv))

/* Assumes that caller has normalized NaNs, otherwise trouble ahead. */
#if defined(DUK_USE_FASTINT)
#define DUK_TVAL_SET_DOUBLE(tv,d)  do { \
		duk_double_t duk__dblval; \
		duk__dblval = (d); \
		DUK_ASSERT_DOUBLE_IS_NORMALIZED(duk__dblval); \
		DUK_DBLUNION_SET_DOUBLE((tv), duk__dblval); \
	} while (0)
#define DUK_TVAL_SET_I48(tv,i)               DUK__TVAL_SET_I48((tv), (i))
#define DUK_TVAL_SET_I32(tv,i)               DUK__TVAL_SET_I32((tv), (i))
#define DUK_TVAL_SET_U32(tv,i)               DUK__TVAL_SET_U32((tv), (i))
#define DUK_TVAL_SET_NUMBER_CHKFAST_FAST(tv,d)  duk_tval_set_number_chkfast_fast((tv), (d))
#define DUK_TVAL_SET_NUMBER_CHKFAST_SLOW(tv,d)  duk_tval_set_number_chkfast_slow((tv), (d))
#define DUK_TVAL_SET_NUMBER(tv,d)            DUK_TVAL_SET_DOUBLE((tv), (d))
#define DUK_TVAL_CHKFAST_INPLACE_FAST(tv)  do { \
		duk_tval *duk__tv; \
		duk_double_t duk__d; \
		duk__tv = (tv); \
		if (DUK_TVAL_IS_DOUBLE(duk__tv)) { \
			duk__d = DUK_TVAL_GET_DOUBLE(duk__tv); \
			DUK_TVAL_SET_NUMBER_CHKFAST_FAST(duk__tv, duk__d); \
		} \
	} while (0)
#define DUK_TVAL_CHKFAST_INPLACE_SLOW(tv)  do { \
		duk_tval *duk__tv; \
		duk_double_t duk__d; \
		duk__tv = (tv); \
		if (DUK_TVAL_IS_DOUBLE(duk__tv)) { \
			duk__d = DUK_TVAL_GET_DOUBLE(duk__tv); \
			DUK_TVAL_SET_NUMBER_CHKFAST_SLOW(duk__tv, duk__d); \
		} \
	} while (0)
#else  /* DUK_USE_FASTINT */
#define DUK_TVAL_SET_DOUBLE(tv,d)  do { \
		duk_double_t duk__dblval; \
		duk__dblval = (d); \
		DUK_ASSERT_DOUBLE_IS_NORMALIZED(duk__dblval); \
		DUK_DBLUNION_SET_DOUBLE((tv), duk__dblval); \
	} while (0)
#define DUK_TVAL_SET_I48(tv,i)               DUK_TVAL_SET_DOUBLE((tv), (duk_double_t) (i))  /* XXX: fast int-to-double */
#define DUK_TVAL_SET_I32(tv,i)               DUK_TVAL_SET_DOUBLE((tv), (duk_double_t) (i))
#define DUK_TVAL_SET_U32(tv,i)               DUK_TVAL_SET_DOUBLE((tv), (duk_double_t) (i))
#define DUK_TVAL_SET_NUMBER_CHKFAST_FAST(tv,d)    DUK_TVAL_SET_DOUBLE((tv), (d))
#define DUK_TVAL_SET_NUMBER_CHKFAST_SLOW(tv,d)    DUK_TVAL_SET_DOUBLE((tv), (d))
#define DUK_TVAL_SET_NUMBER(tv,d)            DUK_TVAL_SET_DOUBLE((tv), (d))
#define DUK_TVAL_CHKFAST_INPLACE_FAST(tv)  do { } while (0)
#define DUK_TVAL_CHKFAST_INPLACE_SLOW(tv)  do { } while (0)
#endif  /* DUK_USE_FASTINT */

#define DUK_TVAL_SET_FASTINT(tv,i)           DUK_TVAL_SET_I48((tv), (i))  /* alias */

#define DUK_TVAL_SET_LIGHTFUNC(tv,fp,flags)  DUK__TVAL_SET_LIGHTFUNC((tv), (fp), (flags))
#define DUK_TVAL_SET_STRING(tv,h)            DUK__TVAL_SET_TAGGEDPOINTER((tv), (h), DUK_TAG_STRING)
#define DUK_TVAL_SET_OBJECT(tv,h)            DUK__TVAL_SET_TAGGEDPOINTER((tv), (h), DUK_TAG_OBJECT)
#define DUK_TVAL_SET_BUFFER(tv,h)            DUK__TVAL_SET_TAGGEDPOINTER((tv), (h), DUK_TAG_BUFFER)
#define DUK_TVAL_SET_POINTER(tv,p)           DUK__TVAL_SET_TAGGEDPOINTER((tv), (p), DUK_TAG_POINTER)

#define DUK_TVAL_SET_TVAL(tv,x)              do { *(tv) = *(x); } while (0)

/* getters */
#define DUK_TVAL_GET_BOOLEAN(tv)             ((duk_small_uint_t) (tv)->us[DUK_DBL_IDX_US1])
#if defined(DUK_USE_FASTINT)
#define DUK_TVAL_GET_DOUBLE(tv)              ((tv)->d)
#define DUK_TVAL_GET_FASTINT(tv)             DUK__TVAL_GET_FASTINT((tv))
#define DUK_TVAL_GET_FASTINT_U32(tv)         DUK__TVAL_GET_FASTINT_U32((tv))
#define DUK_TVAL_GET_FASTINT_I32(tv)         DUK__TVAL_GET_FASTINT_I32((tv))
#define DUK_TVAL_GET_NUMBER(tv)              duk_tval_get_number_packed((tv))
#else
#define DUK_TVAL_GET_NUMBER(tv)              ((tv)->d)
#define DUK_TVAL_GET_DOUBLE(tv)              ((tv)->d)
#endif
#define DUK_TVAL_GET_LIGHTFUNC(tv,out_fp,out_flags)  do { \
		(out_flags) = (tv)->ui[DUK_DBL_IDX_UI0] & 0xffffUL; \
		(out_fp) = (duk_c_function) (tv)->ui[DUK_DBL_IDX_UI1]; \
	} while (0)
#define DUK_TVAL_GET_LIGHTFUNC_FUNCPTR(tv)   ((duk_c_function) ((tv)->ui[DUK_DBL_IDX_UI1]))
#define DUK_TVAL_GET_LIGHTFUNC_FLAGS(tv)     (((duk_small_uint_t) (tv)->ui[DUK_DBL_IDX_UI0]) & 0xffffUL)
#define DUK_TVAL_GET_STRING(tv)              ((duk_hstring *) (tv)->vp[DUK_DBL_IDX_VP1])
#define DUK_TVAL_GET_OBJECT(tv)              ((duk_hobject *) (tv)->vp[DUK_DBL_IDX_VP1])
#define DUK_TVAL_GET_BUFFER(tv)              ((duk_hbuffer *) (tv)->vp[DUK_DBL_IDX_VP1])
#define DUK_TVAL_GET_POINTER(tv)             ((void *) (tv)->vp[DUK_DBL_IDX_VP1])
#define DUK_TVAL_GET_HEAPHDR(tv)             ((duk_heaphdr *) (tv)->vp[DUK_DBL_IDX_VP1])

/* decoding */
#define DUK_TVAL_GET_TAG(tv)                 ((duk_small_uint_t) (tv)->us[DUK_DBL_IDX_US0])

#define DUK_TVAL_IS_UNDEFINED(tv)            (DUK_TVAL_GET_TAG((tv)) == DUK_TAG_UNDEFINED)
#define DUK_TVAL_IS_UNUSED(tv)               (DUK_TVAL_GET_TAG((tv)) == DUK_TAG_UNUSED)
#define DUK_TVAL_IS_NULL(tv)                 (DUK_TVAL_GET_TAG((tv)) == DUK_TAG_NULL)
#define DUK_TVAL_IS_BOOLEAN(tv)              (DUK_TVAL_GET_TAG((tv)) == DUK_TAG_BOOLEAN)
#define DUK_TVAL_IS_BOOLEAN_TRUE(tv)         ((tv)->ui[DUK_DBL_IDX_UI0] == DUK_XTAG_BOOLEAN_TRUE)
#define DUK_TVAL_IS_BOOLEAN_FALSE(tv)        ((tv)->ui[DUK_DBL_IDX_UI0] == DUK_XTAG_BOOLEAN_FALSE)
#define DUK_TVAL_IS_LIGHTFUNC(tv)            (DUK_TVAL_GET_TAG((tv)) == DUK_TAG_LIGHTFUNC)
#define DUK_TVAL_IS_STRING(tv)               (DUK_TVAL_GET_TAG((tv)) == DUK_TAG_STRING)
#define DUK_TVAL_IS_OBJECT(tv)               (DUK_TVAL_GET_TAG((tv)) == DUK_TAG_OBJECT)
#define DUK_TVAL_IS_BUFFER(tv)               (DUK_TVAL_GET_TAG((tv)) == DUK_TAG_BUFFER)
#define DUK_TVAL_IS_POINTER(tv)              (DUK_TVAL_GET_TAG((tv)) == DUK_TAG_POINTER)
#if defined(DUK_USE_FASTINT)
/* 0xfff0 is -Infinity */
#define DUK_TVAL_IS_DOUBLE(tv)               (DUK_TVAL_GET_TAG((tv)) <= 0xfff0UL)
#define DUK_TVAL_IS_FASTINT(tv)              (DUK_TVAL_GET_TAG((tv)) == DUK_TAG_FASTINT)
#define DUK_TVAL_IS_NUMBER(tv)               (DUK_TVAL_GET_TAG((tv)) <= 0xfff1UL)
#else
#define DUK_TVAL_IS_NUMBER(tv)               (DUK_TVAL_GET_TAG((tv)) <= 0xfff0UL)
#define DUK_TVAL_IS_DOUBLE(tv)               DUK_TVAL_IS_NUMBER((tv))
#endif

/* This is performance critical because it appears in every DECREF. */
#define DUK_TVAL_IS_HEAP_ALLOCATED(tv)       (DUK_TVAL_GET_TAG((tv)) >= DUK_TAG_STRING)

#if defined(DUK_USE_FASTINT)
DUK_INTERNAL_DECL duk_double_t duk_tval_get_number_packed(duk_tval *tv);
#endif

#else  /* DUK_USE_PACKED_TVAL */
/* ======================================================================== */

/*
 *  Portable 12-byte representation
 */

/* Note: not initializing all bytes is normally not an issue: Duktape won't
 * read or use the uninitialized bytes so valgrind won't issue warnings.
 * In some special cases a harmless valgrind warning may be issued though.
 * For example, the DumpHeap debugger command writes out a compiled function's
 * 'data' area as is, including any uninitialized bytes, which causes a
 * valgrind warning.
 */

typedef struct duk_tval_struct duk_tval;

struct duk_tval_struct {
	duk_small_uint_t t;
	duk_small_uint_t v_extra;
	union {
		duk_double_t d;
		duk_small_int_t i;
#if defined(DUK_USE_FASTINT)
		duk_int64_t fi;  /* if present, forces 16-byte duk_tval */
#endif
		void *voidptr;
		duk_hstring *hstring;
		duk_hobject *hobject;
		duk_hcompfunc *hcompfunc;
		duk_hnatfunc *hnatfunc;
		duk_hthread *hthread;
		duk_hbuffer *hbuffer;
		duk_heaphdr *heaphdr;
		duk_c_function lightfunc;
	} v;
};

typedef struct {
	duk_small_uint_t t;
	duk_small_uint_t v_extra;
	/* The rest of the fields don't matter except for debug dumps and such
	 * for which a partial initializer may trigger out-ot-bounds memory
	 * reads.  Include a double field which is usually as large or larger
	 * than pointers (not always however).
	 */
	duk_double_t d;
} duk_tval_unused;

#define DUK_TVAL_UNUSED_INITIALIZER() \
	{ DUK_TAG_UNUSED, 0, 0.0 }

#define DUK_TAG_MIN                   0
#define DUK_TAG_NUMBER                0  /* DUK_TAG_NUMBER only defined for non-packed duk_tval */
#if defined(DUK_USE_FASTINT)
#define DUK_TAG_FASTINT               1
#endif
#define DUK_TAG_UNDEFINED             2
#define DUK_TAG_NULL                  3
#define DUK_TAG_BOOLEAN               4
#define DUK_TAG_POINTER               5
#define DUK_TAG_LIGHTFUNC             6
#define DUK_TAG_UNUSED                7  /* marker; not actual tagged type */
#define DUK_TAG_STRING                8  /* first heap allocated, match bit boundary */
#define DUK_TAG_OBJECT                9
#define DUK_TAG_BUFFER                10
#define DUK_TAG_MAX                   10

#define DUK_TVAL_IS_VALID_TAG(tv) \
	(DUK_TVAL_GET_TAG((tv)) - DUK_TAG_MIN <= DUK_TAG_MAX - DUK_TAG_MIN)

/* DUK_TAG_NUMBER is intentionally first, as it is the default clause in code
 * to support the 8-byte representation.  Further, it is a non-heap-allocated
 * type so it should come before DUK_TAG_STRING.  Finally, it should not break
 * the tag value ranges covered by case-clauses in a switch-case.
 */

/* setters */
#define DUK_TVAL_SET_UNDEFINED(tv)  do { \
		duk_tval *duk__tv; \
		duk__tv = (tv); \
		duk__tv->t = DUK_TAG_UNDEFINED; \
	} while (0)

#define DUK_TVAL_SET_UNUSED(tv)  do { \
		duk_tval *duk__tv; \
		duk__tv = (tv); \
		duk__tv->t = DUK_TAG_UNUSED; \
	} while (0)

#define DUK_TVAL_SET_NULL(tv)  do { \
		duk_tval *duk__tv; \
		duk__tv = (tv); \
		duk__tv->t = DUK_TAG_NULL; \
	} while (0)

#define DUK_TVAL_SET_BOOLEAN(tv,val)  do { \
		duk_tval *duk__tv; \
		duk__tv = (tv); \
		duk__tv->t = DUK_TAG_BOOLEAN; \
		duk__tv->v.i = (duk_small_int_t) (val); \
	} while (0)

#if defined(DUK_USE_FASTINT)
#define DUK_TVAL_SET_DOUBLE(tv,val)  do { \
		duk_tval *duk__tv; \
		duk_double_t duk__dblval; \
		duk__dblval = (val); \
		DUK_ASSERT_DOUBLE_IS_NORMALIZED(duk__dblval); /* nop for unpacked duk_tval */ \
		duk__tv = (tv); \
		duk__tv->t = DUK_TAG_NUMBER; \
		duk__tv->v.d = duk__dblval; \
	} while (0)
#define DUK_TVAL_SET_I48(tv,val)  do { \
		duk_tval *duk__tv; \
		duk__tv = (tv); \
		duk__tv->t = DUK_TAG_FASTINT; \
		duk__tv->v.fi = (val); \
	} while (0)
#define DUK_TVAL_SET_U32(tv,val)  do { \
		duk_tval *duk__tv; \
		duk__tv = (tv); \
		duk__tv->t = DUK_TAG_FASTINT; \
		duk__tv->v.fi = (duk_int64_t) (val); \
	} while (0)
#define DUK_TVAL_SET_I32(tv,val)  do { \
		duk_tval *duk__tv; \
		duk__tv = (tv); \
		duk__tv->t = DUK_TAG_FASTINT; \
		duk__tv->v.fi = (duk_int64_t) (val); \
	} while (0)
#define DUK_TVAL_SET_NUMBER_CHKFAST_FAST(tv,d) \
	duk_tval_set_number_chkfast_fast((tv), (d))
#define DUK_TVAL_SET_NUMBER_CHKFAST_SLOW(tv,d) \
	duk_tval_set_number_chkfast_slow((tv), (d))
#define DUK_TVAL_SET_NUMBER(tv,val) \
	DUK_TVAL_SET_DOUBLE((tv), (val))
#define DUK_TVAL_CHKFAST_INPLACE_FAST(tv)  do { \
		duk_tval *duk__tv; \
		duk_double_t duk__d; \
		duk__tv = (tv); \
		if (DUK_TVAL_IS_DOUBLE(duk__tv)) { \
			duk__d = DUK_TVAL_GET_DOUBLE(duk__tv); \
			DUK_TVAL_SET_NUMBER_CHKFAST_FAST(duk__tv, duk__d); \
		} \
	} while (0)
#define DUK_TVAL_CHKFAST_INPLACE_SLOW(tv)  do { \
		duk_tval *duk__tv; \
		duk_double_t duk__d; \
		duk__tv = (tv); \
		if (DUK_TVAL_IS_DOUBLE(duk__tv)) { \
			duk__d = DUK_TVAL_GET_DOUBLE(duk__tv); \
			DUK_TVAL_SET_NUMBER_CHKFAST_SLOW(duk__tv, duk__d); \
		} \
	} while (0)
#else  /* DUK_USE_FASTINT */
#define DUK_TVAL_SET_DOUBLE(tv,d) \
	DUK_TVAL_SET_NUMBER((tv), (d))
#define DUK_TVAL_SET_I48(tv,val) \
	DUK_TVAL_SET_NUMBER((tv), (duk_double_t) (val))  /* XXX: fast int-to-double */
#define DUK_TVAL_SET_U32(tv,val) \
	DUK_TVAL_SET_NUMBER((tv), (duk_double_t) (val))
#define DUK_TVAL_SET_I32(tv,val) \
	DUK_TVAL_SET_NUMBER((tv), (duk_double_t) (val))
#define DUK_TVAL_SET_NUMBER(tv,val)  do { \
		duk_tval *duk__tv; \
		duk_double_t duk__dblval; \
		duk__dblval = (val); \
		DUK_ASSERT_DOUBLE_IS_NORMALIZED(duk__dblval); /* nop for unpacked duk_tval */ \
		duk__tv = (tv); \
		duk__tv->t = DUK_TAG_NUMBER; \
		duk__tv->v.d = duk__dblval; \
	} while (0)
#define DUK_TVAL_SET_NUMBER_CHKFAST_FAST(tv,d) \
	DUK_TVAL_SET_NUMBER((tv), (d))
#define DUK_TVAL_SET_NUMBER_CHKFAST_SLOW(tv,d) \
	DUK_TVAL_SET_NUMBER((tv), (d))
#define DUK_TVAL_CHKFAST_INPLACE_FAST(tv)  do { } while (0)
#define DUK_TVAL_CHKFAST_INPLACE_SLOW(tv)  do { } while (0)
#endif  /* DUK_USE_FASTINT */

#define DUK_TVAL_SET_FASTINT(tv,i) \
	DUK_TVAL_SET_I48((tv), (i))  /* alias */

#define DUK_TVAL_SET_POINTER(tv,hptr)  do { \
		duk_tval *duk__tv; \
		duk__tv = (tv); \
		duk__tv->t = DUK_TAG_POINTER; \
		duk__tv->v.voidptr = (hptr); \
	} while (0)

#define DUK_TVAL_SET_LIGHTFUNC(tv,fp,flags)  do { \
		duk_tval *duk__tv; \
		duk__tv = (tv); \
		duk__tv->t = DUK_TAG_LIGHTFUNC; \
		duk__tv->v_extra = (flags); \
		duk__tv->v.lightfunc = (duk_c_function) (fp); \
	} while (0)

#define DUK_TVAL_SET_STRING(tv,hptr)  do { \
		duk_tval *duk__tv; \
		duk__tv = (tv); \
		duk__tv->t = DUK_TAG_STRING; \
		duk__tv->v.hstring = (hptr); \
	} while (0)

#define DUK_TVAL_SET_OBJECT(tv,hptr)  do { \
		duk_tval *duk__tv; \
		duk__tv = (tv); \
		duk__tv->t = DUK_TAG_OBJECT; \
		duk__tv->v.hobject = (hptr); \
	} while (0)

#define DUK_TVAL_SET_BUFFER(tv,hptr)  do { \
		duk_tval *duk__tv; \
		duk__tv = (tv); \
		duk__tv->t = DUK_TAG_BUFFER; \
		duk__tv->v.hbuffer = (hptr); \
	} while (0)

#define DUK_TVAL_SET_NAN(tv)  do { \
		/* in non-packed representation we don't care about which NaN is used */ \
		duk_tval *duk__tv; \
		duk__tv = (tv); \
		duk__tv->t = DUK_TAG_NUMBER; \
		duk__tv->v.d = DUK_DOUBLE_NAN; \
	} while (0)

#define DUK_TVAL_SET_TVAL(tv,x)            do { *(tv) = *(x); } while (0)

/* getters */
#define DUK_TVAL_GET_BOOLEAN(tv)           ((duk_small_uint_t) (tv)->v.i)
#if defined(DUK_USE_FASTINT)
#define DUK_TVAL_GET_DOUBLE(tv)            ((tv)->v.d)
#define DUK_TVAL_GET_FASTINT(tv)           ((tv)->v.fi)
#define DUK_TVAL_GET_FASTINT_U32(tv)       ((duk_uint32_t) ((tv)->v.fi))
#define DUK_TVAL_GET_FASTINT_I32(tv)       ((duk_int32_t) ((tv)->v.fi))
#if 0
#define DUK_TVAL_GET_NUMBER(tv)            (DUK_TVAL_IS_FASTINT((tv)) ? \
                                               (duk_double_t) DUK_TVAL_GET_FASTINT((tv)) : \
                                               DUK_TVAL_GET_DOUBLE((tv)))
#define DUK_TVAL_GET_NUMBER(tv)            duk_tval_get_number_unpacked((tv))
#else
/* This seems reasonable overall. */
#define DUK_TVAL_GET_NUMBER(tv)            (DUK_TVAL_IS_FASTINT((tv)) ? \
                                               duk_tval_get_number_unpacked_fastint((tv)) : \
                                               DUK_TVAL_GET_DOUBLE((tv)))
#endif
#else
#define DUK_TVAL_GET_NUMBER(tv)            ((tv)->v.d)
#define DUK_TVAL_GET_DOUBLE(tv)            ((tv)->v.d)
#endif  /* DUK_USE_FASTINT */
#define DUK_TVAL_GET_POINTER(tv)           ((tv)->v.voidptr)
#define DUK_TVAL_GET_LIGHTFUNC(tv,out_fp,out_flags)  do { \
		(out_flags) = (duk_uint32_t) (tv)->v_extra; \
		(out_fp) = (tv)->v.lightfunc; \
	} while (0)
#define DUK_TVAL_GET_LIGHTFUNC_FUNCPTR(tv) ((tv)->v.lightfunc)
#define DUK_TVAL_GET_LIGHTFUNC_FLAGS(tv)   ((duk_small_uint_t) ((tv)->v_extra))
#define DUK_TVAL_GET_STRING(tv)            ((tv)->v.hstring)
#define DUK_TVAL_GET_OBJECT(tv)            ((tv)->v.hobject)
#define DUK_TVAL_GET_BUFFER(tv)            ((tv)->v.hbuffer)
#define DUK_TVAL_GET_HEAPHDR(tv)           ((tv)->v.heaphdr)

/* decoding */
#define DUK_TVAL_GET_TAG(tv)               ((tv)->t)
#define DUK_TVAL_IS_UNDEFINED(tv)          ((tv)->t == DUK_TAG_UNDEFINED)
#define DUK_TVAL_IS_UNUSED(tv)             ((tv)->t == DUK_TAG_UNUSED)
#define DUK_TVAL_IS_NULL(tv)               ((tv)->t == DUK_TAG_NULL)
#define DUK_TVAL_IS_BOOLEAN(tv)            ((tv)->t == DUK_TAG_BOOLEAN)
#define DUK_TVAL_IS_BOOLEAN_TRUE(tv)       (((tv)->t == DUK_TAG_BOOLEAN) && ((tv)->v.i != 0))
#define DUK_TVAL_IS_BOOLEAN_FALSE(tv)      (((tv)->t == DUK_TAG_BOOLEAN) && ((tv)->v.i == 0))
#if defined(DUK_USE_FASTINT)
#define DUK_TVAL_IS_DOUBLE(tv)             ((tv)->t == DUK_TAG_NUMBER)
#define DUK_TVAL_IS_FASTINT(tv)            ((tv)->t == DUK_TAG_FASTINT)
#define DUK_TVAL_IS_NUMBER(tv)             ((tv)->t == DUK_TAG_NUMBER || \
                                            (tv)->t == DUK_TAG_FASTINT)
#else
#define DUK_TVAL_IS_NUMBER(tv)             ((tv)->t == DUK_TAG_NUMBER)
#define DUK_TVAL_IS_DOUBLE(tv)             DUK_TVAL_IS_NUMBER((tv))
#endif  /* DUK_USE_FASTINT */
#define DUK_TVAL_IS_POINTER(tv)            ((tv)->t == DUK_TAG_POINTER)
#define DUK_TVAL_IS_LIGHTFUNC(tv)          ((tv)->t == DUK_TAG_LIGHTFUNC)
#define DUK_TVAL_IS_STRING(tv)             ((tv)->t == DUK_TAG_STRING)
#define DUK_TVAL_IS_OBJECT(tv)             ((tv)->t == DUK_TAG_OBJECT)
#define DUK_TVAL_IS_BUFFER(tv)             ((tv)->t == DUK_TAG_BUFFER)

/* This is performance critical because it's needed for every DECREF.
 * Take advantage of the fact that the first heap allocated tag is 8,
 * so that bit 3 is set for all heap allocated tags (and never set for
 * non-heap-allocated tags).
 */
#if 0
#define DUK_TVAL_IS_HEAP_ALLOCATED(tv)     ((tv)->t >= DUK_TAG_STRING)
#endif
#define DUK_TVAL_IS_HEAP_ALLOCATED(tv)     ((tv)->t & 0x08)

#if defined(DUK_USE_FASTINT)
#if 0
DUK_INTERNAL_DECL duk_double_t duk_tval_get_number_unpacked(duk_tval *tv);
#endif
DUK_INTERNAL_DECL DUK_INLINE duk_double_t duk_tval_get_number_unpacked_fastint(duk_tval *tv);
#endif

#endif  /* DUK_USE_PACKED_TVAL */

/*
 *  Convenience (independent of representation)
 */

#define DUK_TVAL_SET_BOOLEAN_TRUE(tv)        DUK_TVAL_SET_BOOLEAN((tv), 1)
#define DUK_TVAL_SET_BOOLEAN_FALSE(tv)       DUK_TVAL_SET_BOOLEAN((tv), 0)

#define DUK_TVAL_STRING_IS_SYMBOL(tv) \
	DUK_HSTRING_HAS_SYMBOL(DUK_TVAL_GET_STRING((tv)))

/* Lightfunc flags packing and unpacking. */
/* Sign extend: 0x0000##00 -> 0x##000000 -> sign extend to 0xssssss##.
 * Avoid signed shifts due to portability limitations.
 */
#define DUK_LFUNC_FLAGS_GET_MAGIC(lf_flags) \
	((duk_int32_t) (duk_int8_t) (((duk_uint16_t) (lf_flags)) >> 8))
#define DUK_LFUNC_FLAGS_GET_LENGTH(lf_flags) \
	(((lf_flags) >> 4) & 0x0fU)
#define DUK_LFUNC_FLAGS_GET_NARGS(lf_flags) \
	((lf_flags) & 0x0fU)
#define DUK_LFUNC_FLAGS_PACK(magic,length,nargs) \
	((((duk_small_uint_t) (magic)) & 0xffU) << 8) | ((length) << 4) | (nargs)

#define DUK_LFUNC_NARGS_VARARGS             0x0f   /* varargs marker */
#define DUK_LFUNC_NARGS_MIN                 0x00
#define DUK_LFUNC_NARGS_MAX                 0x0e   /* max, excl. varargs marker */
#define DUK_LFUNC_LENGTH_MIN                0x00
#define DUK_LFUNC_LENGTH_MAX                0x0f
#define DUK_LFUNC_MAGIC_MIN                 (-0x80)
#define DUK_LFUNC_MAGIC_MAX                 0x7f

/* fastint constants etc */
#if defined(DUK_USE_FASTINT)
#define DUK_FASTINT_MIN           (DUK_I64_CONSTANT(-0x800000000000))
#define DUK_FASTINT_MAX           (DUK_I64_CONSTANT(0x7fffffffffff))
#define DUK_FASTINT_BITS          48

DUK_INTERNAL_DECL DUK_INLINE void duk_tval_set_number_chkfast_fast(duk_tval *tv, duk_double_t x);
DUK_INTERNAL_DECL void duk_tval_set_number_chkfast_slow(duk_tval *tv, duk_double_t x);
#endif

#if defined(DUK_USE_ASSERTIONS)
DUK_INTERNAL_DECL void duk_tval_assert_valid(duk_tval *tv);
#define DUK_TVAL_ASSERT_VALID(tv)  do { duk_tval_assert_valid((tv)); } while (0)
#else
#define DUK_TVAL_ASSERT_VALID(tv)  do {} while (0)
#endif

#endif  /* DUK_TVAL_H_INCLUDED */
/* #include duk_builtins.h */
/*
 *  Automatically generated by genbuiltins.py, do not edit!
 */

#if !defined(DUK_BUILTINS_H_INCLUDED)
#define DUK_BUILTINS_H_INCLUDED

#if defined(DUK_USE_ROM_STRINGS)
#error ROM support not enabled, rerun configure.py with --rom-support
#else  /* DUK_USE_ROM_STRINGS */
#define DUK_STRIDX_UC_UNDEFINED                                       0                              /* 'Undefined' */
#define DUK_HEAP_STRING_UC_UNDEFINED(heap)                            DUK_HEAP_GET_STRING((heap),DUK_STRIDX_UC_UNDEFINED)
#define DUK_HTHREAD_STRING_UC_UNDEFINED(thr)                          DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_UC_UNDEFINED)
#define DUK_STRIDX_UC_NULL                                            1                              /* 'Null' */
#define DUK_HEAP_STRING_UC_NULL(heap)                                 DUK_HEAP_GET_STRING((heap),DUK_STRIDX_UC_NULL)
#define DUK_HTHREAD_STRING_UC_NULL(thr)                               DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_UC_NULL)
#define DUK_STRIDX_UC_SYMBOL                                          2                              /* 'Symbol' */
#define DUK_HEAP_STRING_UC_SYMBOL(heap)                               DUK_HEAP_GET_STRING((heap),DUK_STRIDX_UC_SYMBOL)
#define DUK_HTHREAD_STRING_UC_SYMBOL(thr)                             DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_UC_SYMBOL)
#define DUK_STRIDX_UC_ARGUMENTS                                       3                              /* 'Arguments' */
#define DUK_HEAP_STRING_UC_ARGUMENTS(heap)                            DUK_HEAP_GET_STRING((heap),DUK_STRIDX_UC_ARGUMENTS)
#define DUK_HTHREAD_STRING_UC_ARGUMENTS(thr)                          DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_UC_ARGUMENTS)
#define DUK_STRIDX_UC_OBJECT                                          4                              /* 'Object' */
#define DUK_HEAP_STRING_UC_OBJECT(heap)                               DUK_HEAP_GET_STRING((heap),DUK_STRIDX_UC_OBJECT)
#define DUK_HTHREAD_STRING_UC_OBJECT(thr)                             DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_UC_OBJECT)
#define DUK_STRIDX_UC_FUNCTION                                        5                              /* 'Function' */
#define DUK_HEAP_STRING_UC_FUNCTION(heap)                             DUK_HEAP_GET_STRING((heap),DUK_STRIDX_UC_FUNCTION)
#define DUK_HTHREAD_STRING_UC_FUNCTION(thr)                           DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_UC_FUNCTION)
#define DUK_STRIDX_ARRAY                                              6                              /* 'Array' */
#define DUK_HEAP_STRING_ARRAY(heap)                                   DUK_HEAP_GET_STRING((heap),DUK_STRIDX_ARRAY)
#define DUK_HTHREAD_STRING_ARRAY(thr)                                 DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_ARRAY)
#define DUK_STRIDX_UC_STRING                                          7                              /* 'String' */
#define DUK_HEAP_STRING_UC_STRING(heap)                               DUK_HEAP_GET_STRING((heap),DUK_STRIDX_UC_STRING)
#define DUK_HTHREAD_STRING_UC_STRING(thr)                             DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_UC_STRING)
#define DUK_STRIDX_UC_BOOLEAN                                         8                              /* 'Boolean' */
#define DUK_HEAP_STRING_UC_BOOLEAN(heap)                              DUK_HEAP_GET_STRING((heap),DUK_STRIDX_UC_BOOLEAN)
#define DUK_HTHREAD_STRING_UC_BOOLEAN(thr)                            DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_UC_BOOLEAN)
#define DUK_STRIDX_UC_NUMBER                                          9                              /* 'Number' */
#define DUK_HEAP_STRING_UC_NUMBER(heap)                               DUK_HEAP_GET_STRING((heap),DUK_STRIDX_UC_NUMBER)
#define DUK_HTHREAD_STRING_UC_NUMBER(thr)                             DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_UC_NUMBER)
#define DUK_STRIDX_DATE                                               10                             /* 'Date' */
#define DUK_HEAP_STRING_DATE(heap)                                    DUK_HEAP_GET_STRING((heap),DUK_STRIDX_DATE)
#define DUK_HTHREAD_STRING_DATE(thr)                                  DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_DATE)
#define DUK_STRIDX_REG_EXP                                            11                             /* 'RegExp' */
#define DUK_HEAP_STRING_REG_EXP(heap)                                 DUK_HEAP_GET_STRING((heap),DUK_STRIDX_REG_EXP)
#define DUK_HTHREAD_STRING_REG_EXP(thr)                               DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_REG_EXP)
#define DUK_STRIDX_UC_ERROR                                           12                             /* 'Error' */
#define DUK_HEAP_STRING_UC_ERROR(heap)                                DUK_HEAP_GET_STRING((heap),DUK_STRIDX_UC_ERROR)
#define DUK_HTHREAD_STRING_UC_ERROR(thr)                              DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_UC_ERROR)
#define DUK_STRIDX_MATH                                               13                             /* 'Math' */
#define DUK_HEAP_STRING_MATH(heap)                                    DUK_HEAP_GET_STRING((heap),DUK_STRIDX_MATH)
#define DUK_HTHREAD_STRING_MATH(thr)                                  DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_MATH)
#define DUK_STRIDX_JSON                                               14                             /* 'JSON' */
#define DUK_HEAP_STRING_JSON(heap)                                    DUK_HEAP_GET_STRING((heap),DUK_STRIDX_JSON)
#define DUK_HTHREAD_STRING_JSON(thr)                                  DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_JSON)
#define DUK_STRIDX_EMPTY_STRING                                       15                             /* '' */
#define DUK_HEAP_STRING_EMPTY_STRING(heap)                            DUK_HEAP_GET_STRING((heap),DUK_STRIDX_EMPTY_STRING)
#define DUK_HTHREAD_STRING_EMPTY_STRING(thr)                          DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_EMPTY_STRING)
#define DUK_STRIDX_ARRAY_BUFFER                                       16                             /* 'ArrayBuffer' */
#define DUK_HEAP_STRING_ARRAY_BUFFER(heap)                            DUK_HEAP_GET_STRING((heap),DUK_STRIDX_ARRAY_BUFFER)
#define DUK_HTHREAD_STRING_ARRAY_BUFFER(thr)                          DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_ARRAY_BUFFER)
#define DUK_STRIDX_DATA_VIEW                                          17                             /* 'DataView' */
#define DUK_HEAP_STRING_DATA_VIEW(heap)                               DUK_HEAP_GET_STRING((heap),DUK_STRIDX_DATA_VIEW)
#define DUK_HTHREAD_STRING_DATA_VIEW(thr)                             DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_DATA_VIEW)
#define DUK_STRIDX_INT8_ARRAY                                         18                             /* 'Int8Array' */
#define DUK_HEAP_STRING_INT8_ARRAY(heap)                              DUK_HEAP_GET_STRING((heap),DUK_STRIDX_INT8_ARRAY)
#define DUK_HTHREAD_STRING_INT8_ARRAY(thr)                            DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_INT8_ARRAY)
#define DUK_STRIDX_UINT8_ARRAY                                        19                             /* 'Uint8Array' */
#define DUK_HEAP_STRING_UINT8_ARRAY(heap)                             DUK_HEAP_GET_STRING((heap),DUK_STRIDX_UINT8_ARRAY)
#define DUK_HTHREAD_STRING_UINT8_ARRAY(thr)                           DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_UINT8_ARRAY)
#define DUK_STRIDX_UINT8_CLAMPED_ARRAY                                20                             /* 'Uint8ClampedArray' */
#define DUK_HEAP_STRING_UINT8_CLAMPED_ARRAY(heap)                     DUK_HEAP_GET_STRING((heap),DUK_STRIDX_UINT8_CLAMPED_ARRAY)
#define DUK_HTHREAD_STRING_UINT8_CLAMPED_ARRAY(thr)                   DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_UINT8_CLAMPED_ARRAY)
#define DUK_STRIDX_INT16_ARRAY                                        21                             /* 'Int16Array' */
#define DUK_HEAP_STRING_INT16_ARRAY(heap)                             DUK_HEAP_GET_STRING((heap),DUK_STRIDX_INT16_ARRAY)
#define DUK_HTHREAD_STRING_INT16_ARRAY(thr)                           DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_INT16_ARRAY)
#define DUK_STRIDX_UINT16_ARRAY                                       22                             /* 'Uint16Array' */
#define DUK_HEAP_STRING_UINT16_ARRAY(heap)                            DUK_HEAP_GET_STRING((heap),DUK_STRIDX_UINT16_ARRAY)
#define DUK_HTHREAD_STRING_UINT16_ARRAY(thr)                          DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_UINT16_ARRAY)
#define DUK_STRIDX_INT32_ARRAY                                        23                             /* 'Int32Array' */
#define DUK_HEAP_STRING_INT32_ARRAY(heap)                             DUK_HEAP_GET_STRING((heap),DUK_STRIDX_INT32_ARRAY)
#define DUK_HTHREAD_STRING_INT32_ARRAY(thr)                           DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_INT32_ARRAY)
#define DUK_STRIDX_UINT32_ARRAY                                       24                             /* 'Uint32Array' */
#define DUK_HEAP_STRING_UINT32_ARRAY(heap)                            DUK_HEAP_GET_STRING((heap),DUK_STRIDX_UINT32_ARRAY)
#define DUK_HTHREAD_STRING_UINT32_ARRAY(thr)                          DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_UINT32_ARRAY)
#define DUK_STRIDX_FLOAT32_ARRAY                                      25                             /* 'Float32Array' */
#define DUK_HEAP_STRING_FLOAT32_ARRAY(heap)                           DUK_HEAP_GET_STRING((heap),DUK_STRIDX_FLOAT32_ARRAY)
#define DUK_HTHREAD_STRING_FLOAT32_ARRAY(thr)                         DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_FLOAT32_ARRAY)
#define DUK_STRIDX_FLOAT64_ARRAY                                      26                             /* 'Float64Array' */
#define DUK_HEAP_STRING_FLOAT64_ARRAY(heap)                           DUK_HEAP_GET_STRING((heap),DUK_STRIDX_FLOAT64_ARRAY)
#define DUK_HTHREAD_STRING_FLOAT64_ARRAY(thr)                         DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_FLOAT64_ARRAY)
#define DUK_STRIDX_GLOBAL                                             27                             /* 'global' */
#define DUK_HEAP_STRING_GLOBAL(heap)                                  DUK_HEAP_GET_STRING((heap),DUK_STRIDX_GLOBAL)
#define DUK_HTHREAD_STRING_GLOBAL(thr)                                DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_GLOBAL)
#define DUK_STRIDX_OBJ_ENV                                            28                             /* 'ObjEnv' */
#define DUK_HEAP_STRING_OBJ_ENV(heap)                                 DUK_HEAP_GET_STRING((heap),DUK_STRIDX_OBJ_ENV)
#define DUK_HTHREAD_STRING_OBJ_ENV(thr)                               DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_OBJ_ENV)
#define DUK_STRIDX_DEC_ENV                                            29                             /* 'DecEnv' */
#define DUK_HEAP_STRING_DEC_ENV(heap)                                 DUK_HEAP_GET_STRING((heap),DUK_STRIDX_DEC_ENV)
#define DUK_HTHREAD_STRING_DEC_ENV(thr)                               DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_DEC_ENV)
#define DUK_STRIDX_UC_BUFFER                                          30                             /* 'Buffer' */
#define DUK_HEAP_STRING_UC_BUFFER(heap)                               DUK_HEAP_GET_STRING((heap),DUK_STRIDX_UC_BUFFER)
#define DUK_HTHREAD_STRING_UC_BUFFER(thr)                             DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_UC_BUFFER)
#define DUK_STRIDX_UC_POINTER                                         31                             /* 'Pointer' */
#define DUK_HEAP_STRING_UC_POINTER(heap)                              DUK_HEAP_GET_STRING((heap),DUK_STRIDX_UC_POINTER)
#define DUK_HTHREAD_STRING_UC_POINTER(thr)                            DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_UC_POINTER)
#define DUK_STRIDX_UC_THREAD                                          32                             /* 'Thread' */
#define DUK_HEAP_STRING_UC_THREAD(heap)                               DUK_HEAP_GET_STRING((heap),DUK_STRIDX_UC_THREAD)
#define DUK_HTHREAD_STRING_UC_THREAD(thr)                             DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_UC_THREAD)
#define DUK_STRIDX_EVAL                                               33                             /* 'eval' */
#define DUK_HEAP_STRING_EVAL(heap)                                    DUK_HEAP_GET_STRING((heap),DUK_STRIDX_EVAL)
#define DUK_HTHREAD_STRING_EVAL(thr)                                  DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_EVAL)
#define DUK_STRIDX_VALUE                                              34                             /* 'value' */
#define DUK_HEAP_STRING_VALUE(heap)                                   DUK_HEAP_GET_STRING((heap),DUK_STRIDX_VALUE)
#define DUK_HTHREAD_STRING_VALUE(thr)                                 DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_VALUE)
#define DUK_STRIDX_WRITABLE                                           35                             /* 'writable' */
#define DUK_HEAP_STRING_WRITABLE(heap)                                DUK_HEAP_GET_STRING((heap),DUK_STRIDX_WRITABLE)
#define DUK_HTHREAD_STRING_WRITABLE(thr)                              DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_WRITABLE)
#define DUK_STRIDX_CONFIGURABLE                                       36                             /* 'configurable' */
#define DUK_HEAP_STRING_CONFIGURABLE(heap)                            DUK_HEAP_GET_STRING((heap),DUK_STRIDX_CONFIGURABLE)
#define DUK_HTHREAD_STRING_CONFIGURABLE(thr)                          DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_CONFIGURABLE)
#define DUK_STRIDX_ENUMERABLE                                         37                             /* 'enumerable' */
#define DUK_HEAP_STRING_ENUMERABLE(heap)                              DUK_HEAP_GET_STRING((heap),DUK_STRIDX_ENUMERABLE)
#define DUK_HTHREAD_STRING_ENUMERABLE(thr)                            DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_ENUMERABLE)
#define DUK_STRIDX_JOIN                                               38                             /* 'join' */
#define DUK_HEAP_STRING_JOIN(heap)                                    DUK_HEAP_GET_STRING((heap),DUK_STRIDX_JOIN)
#define DUK_HTHREAD_STRING_JOIN(thr)                                  DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_JOIN)
#define DUK_STRIDX_TO_LOCALE_STRING                                   39                             /* 'toLocaleString' */
#define DUK_HEAP_STRING_TO_LOCALE_STRING(heap)                        DUK_HEAP_GET_STRING((heap),DUK_STRIDX_TO_LOCALE_STRING)
#define DUK_HTHREAD_STRING_TO_LOCALE_STRING(thr)                      DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_TO_LOCALE_STRING)
#define DUK_STRIDX_VALUE_OF                                           40                             /* 'valueOf' */
#define DUK_HEAP_STRING_VALUE_OF(heap)                                DUK_HEAP_GET_STRING((heap),DUK_STRIDX_VALUE_OF)
#define DUK_HTHREAD_STRING_VALUE_OF(thr)                              DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_VALUE_OF)
#define DUK_STRIDX_TO_UTC_STRING                                      41                             /* 'toUTCString' */
#define DUK_HEAP_STRING_TO_UTC_STRING(heap)                           DUK_HEAP_GET_STRING((heap),DUK_STRIDX_TO_UTC_STRING)
#define DUK_HTHREAD_STRING_TO_UTC_STRING(thr)                         DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_TO_UTC_STRING)
#define DUK_STRIDX_TO_ISO_STRING                                      42                             /* 'toISOString' */
#define DUK_HEAP_STRING_TO_ISO_STRING(heap)                           DUK_HEAP_GET_STRING((heap),DUK_STRIDX_TO_ISO_STRING)
#define DUK_HTHREAD_STRING_TO_ISO_STRING(thr)                         DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_TO_ISO_STRING)
#define DUK_STRIDX_TO_GMT_STRING                                      43                             /* 'toGMTString' */
#define DUK_HEAP_STRING_TO_GMT_STRING(heap)                           DUK_HEAP_GET_STRING((heap),DUK_STRIDX_TO_GMT_STRING)
#define DUK_HTHREAD_STRING_TO_GMT_STRING(thr)                         DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_TO_GMT_STRING)
#define DUK_STRIDX_SOURCE                                             44                             /* 'source' */
#define DUK_HEAP_STRING_SOURCE(heap)                                  DUK_HEAP_GET_STRING((heap),DUK_STRIDX_SOURCE)
#define DUK_HTHREAD_STRING_SOURCE(thr)                                DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_SOURCE)
#define DUK_STRIDX_IGNORE_CASE                                        45                             /* 'ignoreCase' */
#define DUK_HEAP_STRING_IGNORE_CASE(heap)                             DUK_HEAP_GET_STRING((heap),DUK_STRIDX_IGNORE_CASE)
#define DUK_HTHREAD_STRING_IGNORE_CASE(thr)                           DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_IGNORE_CASE)
#define DUK_STRIDX_MULTILINE                                          46                             /* 'multiline' */
#define DUK_HEAP_STRING_MULTILINE(heap)                               DUK_HEAP_GET_STRING((heap),DUK_STRIDX_MULTILINE)
#define DUK_HTHREAD_STRING_MULTILINE(thr)                             DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_MULTILINE)
#define DUK_STRIDX_LAST_INDEX                                         47                             /* 'lastIndex' */
#define DUK_HEAP_STRING_LAST_INDEX(heap)                              DUK_HEAP_GET_STRING((heap),DUK_STRIDX_LAST_INDEX)
#define DUK_HTHREAD_STRING_LAST_INDEX(thr)                            DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_LAST_INDEX)
#define DUK_STRIDX_FLAGS                                              48                             /* 'flags' */
#define DUK_HEAP_STRING_FLAGS(heap)                                   DUK_HEAP_GET_STRING((heap),DUK_STRIDX_FLAGS)
#define DUK_HTHREAD_STRING_FLAGS(thr)                                 DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_FLAGS)
#define DUK_STRIDX_INDEX                                              49                             /* 'index' */
#define DUK_HEAP_STRING_INDEX(heap)                                   DUK_HEAP_GET_STRING((heap),DUK_STRIDX_INDEX)
#define DUK_HTHREAD_STRING_INDEX(thr)                                 DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_INDEX)
#define DUK_STRIDX_PROTOTYPE                                          50                             /* 'prototype' */
#define DUK_HEAP_STRING_PROTOTYPE(heap)                               DUK_HEAP_GET_STRING((heap),DUK_STRIDX_PROTOTYPE)
#define DUK_HTHREAD_STRING_PROTOTYPE(thr)                             DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_PROTOTYPE)
#define DUK_STRIDX_CONSTRUCTOR                                        51                             /* 'constructor' */
#define DUK_HEAP_STRING_CONSTRUCTOR(heap)                             DUK_HEAP_GET_STRING((heap),DUK_STRIDX_CONSTRUCTOR)
#define DUK_HTHREAD_STRING_CONSTRUCTOR(thr)                           DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_CONSTRUCTOR)
#define DUK_STRIDX_MESSAGE                                            52                             /* 'message' */
#define DUK_HEAP_STRING_MESSAGE(heap)                                 DUK_HEAP_GET_STRING((heap),DUK_STRIDX_MESSAGE)
#define DUK_HTHREAD_STRING_MESSAGE(thr)                               DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_MESSAGE)
#define DUK_STRIDX_LC_BOOLEAN                                         53                             /* 'boolean' */
#define DUK_HEAP_STRING_LC_BOOLEAN(heap)                              DUK_HEAP_GET_STRING((heap),DUK_STRIDX_LC_BOOLEAN)
#define DUK_HTHREAD_STRING_LC_BOOLEAN(thr)                            DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_LC_BOOLEAN)
#define DUK_STRIDX_LC_NUMBER                                          54                             /* 'number' */
#define DUK_HEAP_STRING_LC_NUMBER(heap)                               DUK_HEAP_GET_STRING((heap),DUK_STRIDX_LC_NUMBER)
#define DUK_HTHREAD_STRING_LC_NUMBER(thr)                             DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_LC_NUMBER)
#define DUK_STRIDX_LC_STRING                                          55                             /* 'string' */
#define DUK_HEAP_STRING_LC_STRING(heap)                               DUK_HEAP_GET_STRING((heap),DUK_STRIDX_LC_STRING)
#define DUK_HTHREAD_STRING_LC_STRING(thr)                             DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_LC_STRING)
#define DUK_STRIDX_LC_SYMBOL                                          56                             /* 'symbol' */
#define DUK_HEAP_STRING_LC_SYMBOL(heap)                               DUK_HEAP_GET_STRING((heap),DUK_STRIDX_LC_SYMBOL)
#define DUK_HTHREAD_STRING_LC_SYMBOL(thr)                             DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_LC_SYMBOL)
#define DUK_STRIDX_LC_OBJECT                                          57                             /* 'object' */
#define DUK_HEAP_STRING_LC_OBJECT(heap)                               DUK_HEAP_GET_STRING((heap),DUK_STRIDX_LC_OBJECT)
#define DUK_HTHREAD_STRING_LC_OBJECT(thr)                             DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_LC_OBJECT)
#define DUK_STRIDX_LC_UNDEFINED                                       58                             /* 'undefined' */
#define DUK_HEAP_STRING_LC_UNDEFINED(heap)                            DUK_HEAP_GET_STRING((heap),DUK_STRIDX_LC_UNDEFINED)
#define DUK_HTHREAD_STRING_LC_UNDEFINED(thr)                          DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_LC_UNDEFINED)
#define DUK_STRIDX_NAN                                                59                             /* 'NaN' */
#define DUK_HEAP_STRING_NAN(heap)                                     DUK_HEAP_GET_STRING((heap),DUK_STRIDX_NAN)
#define DUK_HTHREAD_STRING_NAN(thr)                                   DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_NAN)
#define DUK_STRIDX_INFINITY                                           60                             /* 'Infinity' */
#define DUK_HEAP_STRING_INFINITY(heap)                                DUK_HEAP_GET_STRING((heap),DUK_STRIDX_INFINITY)
#define DUK_HTHREAD_STRING_INFINITY(thr)                              DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_INFINITY)
#define DUK_STRIDX_MINUS_INFINITY                                     61                             /* '-Infinity' */
#define DUK_HEAP_STRING_MINUS_INFINITY(heap)                          DUK_HEAP_GET_STRING((heap),DUK_STRIDX_MINUS_INFINITY)
#define DUK_HTHREAD_STRING_MINUS_INFINITY(thr)                        DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_MINUS_INFINITY)
#define DUK_STRIDX_MINUS_ZERO                                         62                             /* '-0' */
#define DUK_HEAP_STRING_MINUS_ZERO(heap)                              DUK_HEAP_GET_STRING((heap),DUK_STRIDX_MINUS_ZERO)
#define DUK_HTHREAD_STRING_MINUS_ZERO(thr)                            DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_MINUS_ZERO)
#define DUK_STRIDX_COMMA                                              63                             /* ',' */
#define DUK_HEAP_STRING_COMMA(heap)                                   DUK_HEAP_GET_STRING((heap),DUK_STRIDX_COMMA)
#define DUK_HTHREAD_STRING_COMMA(thr)                                 DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_COMMA)
#define DUK_STRIDX_NEWLINE_4SPACE                                     64                             /* '\n    ' */
#define DUK_HEAP_STRING_NEWLINE_4SPACE(heap)                          DUK_HEAP_GET_STRING((heap),DUK_STRIDX_NEWLINE_4SPACE)
#define DUK_HTHREAD_STRING_NEWLINE_4SPACE(thr)                        DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_NEWLINE_4SPACE)
#define DUK_STRIDX_BRACKETED_ELLIPSIS                                 65                             /* '[...]' */
#define DUK_HEAP_STRING_BRACKETED_ELLIPSIS(heap)                      DUK_HEAP_GET_STRING((heap),DUK_STRIDX_BRACKETED_ELLIPSIS)
#define DUK_HTHREAD_STRING_BRACKETED_ELLIPSIS(thr)                    DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_BRACKETED_ELLIPSIS)
#define DUK_STRIDX_INVALID_DATE                                       66                             /* 'Invalid Date' */
#define DUK_HEAP_STRING_INVALID_DATE(heap)                            DUK_HEAP_GET_STRING((heap),DUK_STRIDX_INVALID_DATE)
#define DUK_HTHREAD_STRING_INVALID_DATE(thr)                          DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_INVALID_DATE)
#define DUK_STRIDX_LC_ARGUMENTS                                       67                             /* 'arguments' */
#define DUK_HEAP_STRING_LC_ARGUMENTS(heap)                            DUK_HEAP_GET_STRING((heap),DUK_STRIDX_LC_ARGUMENTS)
#define DUK_HTHREAD_STRING_LC_ARGUMENTS(thr)                          DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_LC_ARGUMENTS)
#define DUK_STRIDX_CALLEE                                             68                             /* 'callee' */
#define DUK_HEAP_STRING_CALLEE(heap)                                  DUK_HEAP_GET_STRING((heap),DUK_STRIDX_CALLEE)
#define DUK_HTHREAD_STRING_CALLEE(thr)                                DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_CALLEE)
#define DUK_STRIDX_CALLER                                             69                             /* 'caller' */
#define DUK_HEAP_STRING_CALLER(heap)                                  DUK_HEAP_GET_STRING((heap),DUK_STRIDX_CALLER)
#define DUK_HTHREAD_STRING_CALLER(thr)                                DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_CALLER)
#define DUK_STRIDX_APPLY                                              70                             /* 'apply' */
#define DUK_HEAP_STRING_APPLY(heap)                                   DUK_HEAP_GET_STRING((heap),DUK_STRIDX_APPLY)
#define DUK_HTHREAD_STRING_APPLY(thr)                                 DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_APPLY)
#define DUK_STRIDX_CONSTRUCT                                          71                             /* 'construct' */
#define DUK_HEAP_STRING_CONSTRUCT(heap)                               DUK_HEAP_GET_STRING((heap),DUK_STRIDX_CONSTRUCT)
#define DUK_HTHREAD_STRING_CONSTRUCT(thr)                             DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_CONSTRUCT)
#define DUK_STRIDX_DELETE_PROPERTY                                    72                             /* 'deleteProperty' */
#define DUK_HEAP_STRING_DELETE_PROPERTY(heap)                         DUK_HEAP_GET_STRING((heap),DUK_STRIDX_DELETE_PROPERTY)
#define DUK_HTHREAD_STRING_DELETE_PROPERTY(thr)                       DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_DELETE_PROPERTY)
#define DUK_STRIDX_GET                                                73                             /* 'get' */
#define DUK_HEAP_STRING_GET(heap)                                     DUK_HEAP_GET_STRING((heap),DUK_STRIDX_GET)
#define DUK_HTHREAD_STRING_GET(thr)                                   DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_GET)
#define DUK_STRIDX_HAS                                                74                             /* 'has' */
#define DUK_HEAP_STRING_HAS(heap)                                     DUK_HEAP_GET_STRING((heap),DUK_STRIDX_HAS)
#define DUK_HTHREAD_STRING_HAS(thr)                                   DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_HAS)
#define DUK_STRIDX_OWN_KEYS                                           75                             /* 'ownKeys' */
#define DUK_HEAP_STRING_OWN_KEYS(heap)                                DUK_HEAP_GET_STRING((heap),DUK_STRIDX_OWN_KEYS)
#define DUK_HTHREAD_STRING_OWN_KEYS(thr)                              DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_OWN_KEYS)
#define DUK_STRIDX_WELLKNOWN_SYMBOL_TO_PRIMITIVE                      76                             /* '\x81Symbol.toPrimitive\xff' */
#define DUK_HEAP_STRING_WELLKNOWN_SYMBOL_TO_PRIMITIVE(heap)           DUK_HEAP_GET_STRING((heap),DUK_STRIDX_WELLKNOWN_SYMBOL_TO_PRIMITIVE)
#define DUK_HTHREAD_STRING_WELLKNOWN_SYMBOL_TO_PRIMITIVE(thr)         DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_WELLKNOWN_SYMBOL_TO_PRIMITIVE)
#define DUK_STRIDX_WELLKNOWN_SYMBOL_HAS_INSTANCE                      77                             /* '\x81Symbol.hasInstance\xff' */
#define DUK_HEAP_STRING_WELLKNOWN_SYMBOL_HAS_INSTANCE(heap)           DUK_HEAP_GET_STRING((heap),DUK_STRIDX_WELLKNOWN_SYMBOL_HAS_INSTANCE)
#define DUK_HTHREAD_STRING_WELLKNOWN_SYMBOL_HAS_INSTANCE(thr)         DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_WELLKNOWN_SYMBOL_HAS_INSTANCE)
#define DUK_STRIDX_WELLKNOWN_SYMBOL_TO_STRING_TAG                     78                             /* '\x81Symbol.toStringTag\xff' */
#define DUK_HEAP_STRING_WELLKNOWN_SYMBOL_TO_STRING_TAG(heap)          DUK_HEAP_GET_STRING((heap),DUK_STRIDX_WELLKNOWN_SYMBOL_TO_STRING_TAG)
#define DUK_HTHREAD_STRING_WELLKNOWN_SYMBOL_TO_STRING_TAG(thr)        DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_WELLKNOWN_SYMBOL_TO_STRING_TAG)
#define DUK_STRIDX_WELLKNOWN_SYMBOL_IS_CONCAT_SPREADABLE              79                             /* '\x81Symbol.isConcatSpreadable\xff' */
#define DUK_HEAP_STRING_WELLKNOWN_SYMBOL_IS_CONCAT_SPREADABLE(heap)   DUK_HEAP_GET_STRING((heap),DUK_STRIDX_WELLKNOWN_SYMBOL_IS_CONCAT_SPREADABLE)
#define DUK_HTHREAD_STRING_WELLKNOWN_SYMBOL_IS_CONCAT_SPREADABLE(thr)  DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_WELLKNOWN_SYMBOL_IS_CONCAT_SPREADABLE)
#define DUK_STRIDX_SET_PROTOTYPE_OF                                   80                             /* 'setPrototypeOf' */
#define DUK_HEAP_STRING_SET_PROTOTYPE_OF(heap)                        DUK_HEAP_GET_STRING((heap),DUK_STRIDX_SET_PROTOTYPE_OF)
#define DUK_HTHREAD_STRING_SET_PROTOTYPE_OF(thr)                      DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_SET_PROTOTYPE_OF)
#define DUK_STRIDX___PROTO__                                          81                             /* '__proto__' */
#define DUK_HEAP_STRING___PROTO__(heap)                               DUK_HEAP_GET_STRING((heap),DUK_STRIDX___PROTO__)
#define DUK_HTHREAD_STRING___PROTO__(thr)                             DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX___PROTO__)
#define DUK_STRIDX_TO_STRING                                          82                             /* 'toString' */
#define DUK_HEAP_STRING_TO_STRING(heap)                               DUK_HEAP_GET_STRING((heap),DUK_STRIDX_TO_STRING)
#define DUK_HTHREAD_STRING_TO_STRING(thr)                             DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_TO_STRING)
#define DUK_STRIDX_TO_JSON                                            83                             /* 'toJSON' */
#define DUK_HEAP_STRING_TO_JSON(heap)                                 DUK_HEAP_GET_STRING((heap),DUK_STRIDX_TO_JSON)
#define DUK_HTHREAD_STRING_TO_JSON(thr)                               DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_TO_JSON)
#define DUK_STRIDX_TYPE                                               84                             /* 'type' */
#define DUK_HEAP_STRING_TYPE(heap)                                    DUK_HEAP_GET_STRING((heap),DUK_STRIDX_TYPE)
#define DUK_HTHREAD_STRING_TYPE(thr)                                  DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_TYPE)
#define DUK_STRIDX_DATA                                               85                             /* 'data' */
#define DUK_HEAP_STRING_DATA(heap)                                    DUK_HEAP_GET_STRING((heap),DUK_STRIDX_DATA)
#define DUK_HTHREAD_STRING_DATA(thr)                                  DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_DATA)
#define DUK_STRIDX_LENGTH                                             86                             /* 'length' */
#define DUK_HEAP_STRING_LENGTH(heap)                                  DUK_HEAP_GET_STRING((heap),DUK_STRIDX_LENGTH)
#define DUK_HTHREAD_STRING_LENGTH(thr)                                DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_LENGTH)
#define DUK_STRIDX_SET                                                87                             /* 'set' */
#define DUK_HEAP_STRING_SET(heap)                                     DUK_HEAP_GET_STRING((heap),DUK_STRIDX_SET)
#define DUK_HTHREAD_STRING_SET(thr)                                   DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_SET)
#define DUK_STRIDX_STACK                                              88                             /* 'stack' */
#define DUK_HEAP_STRING_STACK(heap)                                   DUK_HEAP_GET_STRING((heap),DUK_STRIDX_STACK)
#define DUK_HTHREAD_STRING_STACK(thr)                                 DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_STACK)
#define DUK_STRIDX_PC                                                 89                             /* 'pc' */
#define DUK_HEAP_STRING_PC(heap)                                      DUK_HEAP_GET_STRING((heap),DUK_STRIDX_PC)
#define DUK_HTHREAD_STRING_PC(thr)                                    DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_PC)
#define DUK_STRIDX_LINE_NUMBER                                        90                             /* 'lineNumber' */
#define DUK_HEAP_STRING_LINE_NUMBER(heap)                             DUK_HEAP_GET_STRING((heap),DUK_STRIDX_LINE_NUMBER)
#define DUK_HTHREAD_STRING_LINE_NUMBER(thr)                           DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_LINE_NUMBER)
#define DUK_STRIDX_INT_TRACEDATA                                      91                             /* '\x82Tracedata' */
#define DUK_HEAP_STRING_INT_TRACEDATA(heap)                           DUK_HEAP_GET_STRING((heap),DUK_STRIDX_INT_TRACEDATA)
#define DUK_HTHREAD_STRING_INT_TRACEDATA(thr)                         DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_INT_TRACEDATA)
#define DUK_STRIDX_NAME                                               92                             /* 'name' */
#define DUK_HEAP_STRING_NAME(heap)                                    DUK_HEAP_GET_STRING((heap),DUK_STRIDX_NAME)
#define DUK_HTHREAD_STRING_NAME(thr)                                  DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_NAME)
#define DUK_STRIDX_FILE_NAME                                          93                             /* 'fileName' */
#define DUK_HEAP_STRING_FILE_NAME(heap)                               DUK_HEAP_GET_STRING((heap),DUK_STRIDX_FILE_NAME)
#define DUK_HTHREAD_STRING_FILE_NAME(thr)                             DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_FILE_NAME)
#define DUK_STRIDX_LC_POINTER                                         94                             /* 'pointer' */
#define DUK_HEAP_STRING_LC_POINTER(heap)                              DUK_HEAP_GET_STRING((heap),DUK_STRIDX_LC_POINTER)
#define DUK_HTHREAD_STRING_LC_POINTER(thr)                            DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_LC_POINTER)
#define DUK_STRIDX_INT_TARGET                                         95                             /* '\x82Target' */
#define DUK_HEAP_STRING_INT_TARGET(heap)                              DUK_HEAP_GET_STRING((heap),DUK_STRIDX_INT_TARGET)
#define DUK_HTHREAD_STRING_INT_TARGET(thr)                            DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_INT_TARGET)
#define DUK_STRIDX_INT_NEXT                                           96                             /* '\x82Next' */
#define DUK_HEAP_STRING_INT_NEXT(heap)                                DUK_HEAP_GET_STRING((heap),DUK_STRIDX_INT_NEXT)
#define DUK_HTHREAD_STRING_INT_NEXT(thr)                              DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_INT_NEXT)
#define DUK_STRIDX_INT_BYTECODE                                       97                             /* '\x82Bytecode' */
#define DUK_HEAP_STRING_INT_BYTECODE(heap)                            DUK_HEAP_GET_STRING((heap),DUK_STRIDX_INT_BYTECODE)
#define DUK_HTHREAD_STRING_INT_BYTECODE(thr)                          DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_INT_BYTECODE)
#define DUK_STRIDX_INT_FORMALS                                        98                             /* '\x82Formals' */
#define DUK_HEAP_STRING_INT_FORMALS(heap)                             DUK_HEAP_GET_STRING((heap),DUK_STRIDX_INT_FORMALS)
#define DUK_HTHREAD_STRING_INT_FORMALS(thr)                           DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_INT_FORMALS)
#define DUK_STRIDX_INT_VARMAP                                         99                             /* '\x82Varmap' */
#define DUK_HEAP_STRING_INT_VARMAP(heap)                              DUK_HEAP_GET_STRING((heap),DUK_STRIDX_INT_VARMAP)
#define DUK_HTHREAD_STRING_INT_VARMAP(thr)                            DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_INT_VARMAP)
#define DUK_STRIDX_INT_SOURCE                                         100                            /* '\x82Source' */
#define DUK_HEAP_STRING_INT_SOURCE(heap)                              DUK_HEAP_GET_STRING((heap),DUK_STRIDX_INT_SOURCE)
#define DUK_HTHREAD_STRING_INT_SOURCE(thr)                            DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_INT_SOURCE)
#define DUK_STRIDX_INT_PC2LINE                                        101                            /* '\x82Pc2line' */
#define DUK_HEAP_STRING_INT_PC2LINE(heap)                             DUK_HEAP_GET_STRING((heap),DUK_STRIDX_INT_PC2LINE)
#define DUK_HTHREAD_STRING_INT_PC2LINE(thr)                           DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_INT_PC2LINE)
#define DUK_STRIDX_INT_MAP                                            102                            /* '\x82Map' */
#define DUK_HEAP_STRING_INT_MAP(heap)                                 DUK_HEAP_GET_STRING((heap),DUK_STRIDX_INT_MAP)
#define DUK_HTHREAD_STRING_INT_MAP(thr)                               DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_INT_MAP)
#define DUK_STRIDX_INT_VARENV                                         103                            /* '\x82Varenv' */
#define DUK_HEAP_STRING_INT_VARENV(heap)                              DUK_HEAP_GET_STRING((heap),DUK_STRIDX_INT_VARENV)
#define DUK_HTHREAD_STRING_INT_VARENV(thr)                            DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_INT_VARENV)
#define DUK_STRIDX_INT_FINALIZER                                      104                            /* '\x82Finalizer' */
#define DUK_HEAP_STRING_INT_FINALIZER(heap)                           DUK_HEAP_GET_STRING((heap),DUK_STRIDX_INT_FINALIZER)
#define DUK_HTHREAD_STRING_INT_FINALIZER(thr)                         DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_INT_FINALIZER)
#define DUK_STRIDX_INT_VALUE                                          105                            /* '\x82Value' */
#define DUK_HEAP_STRING_INT_VALUE(heap)                               DUK_HEAP_GET_STRING((heap),DUK_STRIDX_INT_VALUE)
#define DUK_HTHREAD_STRING_INT_VALUE(thr)                             DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_INT_VALUE)
#define DUK_STRIDX_COMPILE                                            106                            /* 'compile' */
#define DUK_HEAP_STRING_COMPILE(heap)                                 DUK_HEAP_GET_STRING((heap),DUK_STRIDX_COMPILE)
#define DUK_HTHREAD_STRING_COMPILE(thr)                               DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_COMPILE)
#define DUK_STRIDX_INPUT                                              107                            /* 'input' */
#define DUK_HEAP_STRING_INPUT(heap)                                   DUK_HEAP_GET_STRING((heap),DUK_STRIDX_INPUT)
#define DUK_HTHREAD_STRING_INPUT(thr)                                 DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_INPUT)
#define DUK_STRIDX_ERR_CREATE                                         108                            /* 'errCreate' */
#define DUK_HEAP_STRING_ERR_CREATE(heap)                              DUK_HEAP_GET_STRING((heap),DUK_STRIDX_ERR_CREATE)
#define DUK_HTHREAD_STRING_ERR_CREATE(thr)                            DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_ERR_CREATE)
#define DUK_STRIDX_ERR_THROW                                          109                            /* 'errThrow' */
#define DUK_HEAP_STRING_ERR_THROW(heap)                               DUK_HEAP_GET_STRING((heap),DUK_STRIDX_ERR_THROW)
#define DUK_HTHREAD_STRING_ERR_THROW(thr)                             DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_ERR_THROW)
#define DUK_STRIDX_ENV                                                110                            /* 'env' */
#define DUK_HEAP_STRING_ENV(heap)                                     DUK_HEAP_GET_STRING((heap),DUK_STRIDX_ENV)
#define DUK_HTHREAD_STRING_ENV(thr)                                   DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_ENV)
#define DUK_STRIDX_HEX                                                111                            /* 'hex' */
#define DUK_HEAP_STRING_HEX(heap)                                     DUK_HEAP_GET_STRING((heap),DUK_STRIDX_HEX)
#define DUK_HTHREAD_STRING_HEX(thr)                                   DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_HEX)
#define DUK_STRIDX_BASE64                                             112                            /* 'base64' */
#define DUK_HEAP_STRING_BASE64(heap)                                  DUK_HEAP_GET_STRING((heap),DUK_STRIDX_BASE64)
#define DUK_HTHREAD_STRING_BASE64(thr)                                DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_BASE64)
#define DUK_STRIDX_JX                                                 113                            /* 'jx' */
#define DUK_HEAP_STRING_JX(heap)                                      DUK_HEAP_GET_STRING((heap),DUK_STRIDX_JX)
#define DUK_HTHREAD_STRING_JX(thr)                                    DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_JX)
#define DUK_STRIDX_JC                                                 114                            /* 'jc' */
#define DUK_HEAP_STRING_JC(heap)                                      DUK_HEAP_GET_STRING((heap),DUK_STRIDX_JC)
#define DUK_HTHREAD_STRING_JC(thr)                                    DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_JC)
#define DUK_STRIDX_JSON_EXT_UNDEFINED                                 115                            /* '{"_undef":true}' */
#define DUK_HEAP_STRING_JSON_EXT_UNDEFINED(heap)                      DUK_HEAP_GET_STRING((heap),DUK_STRIDX_JSON_EXT_UNDEFINED)
#define DUK_HTHREAD_STRING_JSON_EXT_UNDEFINED(thr)                    DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_JSON_EXT_UNDEFINED)
#define DUK_STRIDX_JSON_EXT_NAN                                       116                            /* '{"_nan":true}' */
#define DUK_HEAP_STRING_JSON_EXT_NAN(heap)                            DUK_HEAP_GET_STRING((heap),DUK_STRIDX_JSON_EXT_NAN)
#define DUK_HTHREAD_STRING_JSON_EXT_NAN(thr)                          DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_JSON_EXT_NAN)
#define DUK_STRIDX_JSON_EXT_POSINF                                    117                            /* '{"_inf":true}' */
#define DUK_HEAP_STRING_JSON_EXT_POSINF(heap)                         DUK_HEAP_GET_STRING((heap),DUK_STRIDX_JSON_EXT_POSINF)
#define DUK_HTHREAD_STRING_JSON_EXT_POSINF(thr)                       DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_JSON_EXT_POSINF)
#define DUK_STRIDX_JSON_EXT_NEGINF                                    118                            /* '{"_ninf":true}' */
#define DUK_HEAP_STRING_JSON_EXT_NEGINF(heap)                         DUK_HEAP_GET_STRING((heap),DUK_STRIDX_JSON_EXT_NEGINF)
#define DUK_HTHREAD_STRING_JSON_EXT_NEGINF(thr)                       DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_JSON_EXT_NEGINF)
#define DUK_STRIDX_JSON_EXT_FUNCTION1                                 119                            /* '{"_func":true}' */
#define DUK_HEAP_STRING_JSON_EXT_FUNCTION1(heap)                      DUK_HEAP_GET_STRING((heap),DUK_STRIDX_JSON_EXT_FUNCTION1)
#define DUK_HTHREAD_STRING_JSON_EXT_FUNCTION1(thr)                    DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_JSON_EXT_FUNCTION1)
#define DUK_STRIDX_JSON_EXT_FUNCTION2                                 120                            /* '{_func:true}' */
#define DUK_HEAP_STRING_JSON_EXT_FUNCTION2(heap)                      DUK_HEAP_GET_STRING((heap),DUK_STRIDX_JSON_EXT_FUNCTION2)
#define DUK_HTHREAD_STRING_JSON_EXT_FUNCTION2(thr)                    DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_JSON_EXT_FUNCTION2)
#define DUK_STRIDX_BREAK                                              121                            /* 'break' */
#define DUK_HEAP_STRING_BREAK(heap)                                   DUK_HEAP_GET_STRING((heap),DUK_STRIDX_BREAK)
#define DUK_HTHREAD_STRING_BREAK(thr)                                 DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_BREAK)
#define DUK_STRIDX_CASE                                               122                            /* 'case' */
#define DUK_HEAP_STRING_CASE(heap)                                    DUK_HEAP_GET_STRING((heap),DUK_STRIDX_CASE)
#define DUK_HTHREAD_STRING_CASE(thr)                                  DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_CASE)
#define DUK_STRIDX_CATCH                                              123                            /* 'catch' */
#define DUK_HEAP_STRING_CATCH(heap)                                   DUK_HEAP_GET_STRING((heap),DUK_STRIDX_CATCH)
#define DUK_HTHREAD_STRING_CATCH(thr)                                 DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_CATCH)
#define DUK_STRIDX_CONTINUE                                           124                            /* 'continue' */
#define DUK_HEAP_STRING_CONTINUE(heap)                                DUK_HEAP_GET_STRING((heap),DUK_STRIDX_CONTINUE)
#define DUK_HTHREAD_STRING_CONTINUE(thr)                              DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_CONTINUE)
#define DUK_STRIDX_DEBUGGER                                           125                            /* 'debugger' */
#define DUK_HEAP_STRING_DEBUGGER(heap)                                DUK_HEAP_GET_STRING((heap),DUK_STRIDX_DEBUGGER)
#define DUK_HTHREAD_STRING_DEBUGGER(thr)                              DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_DEBUGGER)
#define DUK_STRIDX_DEFAULT                                            126                            /* 'default' */
#define DUK_HEAP_STRING_DEFAULT(heap)                                 DUK_HEAP_GET_STRING((heap),DUK_STRIDX_DEFAULT)
#define DUK_HTHREAD_STRING_DEFAULT(thr)                               DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_DEFAULT)
#define DUK_STRIDX_DELETE                                             127                            /* 'delete' */
#define DUK_HEAP_STRING_DELETE(heap)                                  DUK_HEAP_GET_STRING((heap),DUK_STRIDX_DELETE)
#define DUK_HTHREAD_STRING_DELETE(thr)                                DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_DELETE)
#define DUK_STRIDX_DO                                                 128                            /* 'do' */
#define DUK_HEAP_STRING_DO(heap)                                      DUK_HEAP_GET_STRING((heap),DUK_STRIDX_DO)
#define DUK_HTHREAD_STRING_DO(thr)                                    DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_DO)
#define DUK_STRIDX_ELSE                                               129                            /* 'else' */
#define DUK_HEAP_STRING_ELSE(heap)                                    DUK_HEAP_GET_STRING((heap),DUK_STRIDX_ELSE)
#define DUK_HTHREAD_STRING_ELSE(thr)                                  DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_ELSE)
#define DUK_STRIDX_FINALLY                                            130                            /* 'finally' */
#define DUK_HEAP_STRING_FINALLY(heap)                                 DUK_HEAP_GET_STRING((heap),DUK_STRIDX_FINALLY)
#define DUK_HTHREAD_STRING_FINALLY(thr)                               DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_FINALLY)
#define DUK_STRIDX_FOR                                                131                            /* 'for' */
#define DUK_HEAP_STRING_FOR(heap)                                     DUK_HEAP_GET_STRING((heap),DUK_STRIDX_FOR)
#define DUK_HTHREAD_STRING_FOR(thr)                                   DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_FOR)
#define DUK_STRIDX_LC_FUNCTION                                        132                            /* 'function' */
#define DUK_HEAP_STRING_LC_FUNCTION(heap)                             DUK_HEAP_GET_STRING((heap),DUK_STRIDX_LC_FUNCTION)
#define DUK_HTHREAD_STRING_LC_FUNCTION(thr)                           DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_LC_FUNCTION)
#define DUK_STRIDX_IF                                                 133                            /* 'if' */
#define DUK_HEAP_STRING_IF(heap)                                      DUK_HEAP_GET_STRING((heap),DUK_STRIDX_IF)
#define DUK_HTHREAD_STRING_IF(thr)                                    DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_IF)
#define DUK_STRIDX_IN                                                 134                            /* 'in' */
#define DUK_HEAP_STRING_IN(heap)                                      DUK_HEAP_GET_STRING((heap),DUK_STRIDX_IN)
#define DUK_HTHREAD_STRING_IN(thr)                                    DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_IN)
#define DUK_STRIDX_INSTANCEOF                                         135                            /* 'instanceof' */
#define DUK_HEAP_STRING_INSTANCEOF(heap)                              DUK_HEAP_GET_STRING((heap),DUK_STRIDX_INSTANCEOF)
#define DUK_HTHREAD_STRING_INSTANCEOF(thr)                            DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_INSTANCEOF)
#define DUK_STRIDX_NEW                                                136                            /* 'new' */
#define DUK_HEAP_STRING_NEW(heap)                                     DUK_HEAP_GET_STRING((heap),DUK_STRIDX_NEW)
#define DUK_HTHREAD_STRING_NEW(thr)                                   DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_NEW)
#define DUK_STRIDX_RETURN                                             137                            /* 'return' */
#define DUK_HEAP_STRING_RETURN(heap)                                  DUK_HEAP_GET_STRING((heap),DUK_STRIDX_RETURN)
#define DUK_HTHREAD_STRING_RETURN(thr)                                DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_RETURN)
#define DUK_STRIDX_SWITCH                                             138                            /* 'switch' */
#define DUK_HEAP_STRING_SWITCH(heap)                                  DUK_HEAP_GET_STRING((heap),DUK_STRIDX_SWITCH)
#define DUK_HTHREAD_STRING_SWITCH(thr)                                DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_SWITCH)
#define DUK_STRIDX_THIS                                               139                            /* 'this' */
#define DUK_HEAP_STRING_THIS(heap)                                    DUK_HEAP_GET_STRING((heap),DUK_STRIDX_THIS)
#define DUK_HTHREAD_STRING_THIS(thr)                                  DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_THIS)
#define DUK_STRIDX_THROW                                              140                            /* 'throw' */
#define DUK_HEAP_STRING_THROW(heap)                                   DUK_HEAP_GET_STRING((heap),DUK_STRIDX_THROW)
#define DUK_HTHREAD_STRING_THROW(thr)                                 DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_THROW)
#define DUK_STRIDX_TRY                                                141                            /* 'try' */
#define DUK_HEAP_STRING_TRY(heap)                                     DUK_HEAP_GET_STRING((heap),DUK_STRIDX_TRY)
#define DUK_HTHREAD_STRING_TRY(thr)                                   DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_TRY)
#define DUK_STRIDX_TYPEOF                                             142                            /* 'typeof' */
#define DUK_HEAP_STRING_TYPEOF(heap)                                  DUK_HEAP_GET_STRING((heap),DUK_STRIDX_TYPEOF)
#define DUK_HTHREAD_STRING_TYPEOF(thr)                                DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_TYPEOF)
#define DUK_STRIDX_VAR                                                143                            /* 'var' */
#define DUK_HEAP_STRING_VAR(heap)                                     DUK_HEAP_GET_STRING((heap),DUK_STRIDX_VAR)
#define DUK_HTHREAD_STRING_VAR(thr)                                   DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_VAR)
#define DUK_STRIDX_CONST                                              144                            /* 'const' */
#define DUK_HEAP_STRING_CONST(heap)                                   DUK_HEAP_GET_STRING((heap),DUK_STRIDX_CONST)
#define DUK_HTHREAD_STRING_CONST(thr)                                 DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_CONST)
#define DUK_STRIDX_VOID                                               145                            /* 'void' */
#define DUK_HEAP_STRING_VOID(heap)                                    DUK_HEAP_GET_STRING((heap),DUK_STRIDX_VOID)
#define DUK_HTHREAD_STRING_VOID(thr)                                  DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_VOID)
#define DUK_STRIDX_WHILE                                              146                            /* 'while' */
#define DUK_HEAP_STRING_WHILE(heap)                                   DUK_HEAP_GET_STRING((heap),DUK_STRIDX_WHILE)
#define DUK_HTHREAD_STRING_WHILE(thr)                                 DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_WHILE)
#define DUK_STRIDX_WITH                                               147                            /* 'with' */
#define DUK_HEAP_STRING_WITH(heap)                                    DUK_HEAP_GET_STRING((heap),DUK_STRIDX_WITH)
#define DUK_HTHREAD_STRING_WITH(thr)                                  DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_WITH)
#define DUK_STRIDX_CLASS                                              148                            /* 'class' */
#define DUK_HEAP_STRING_CLASS(heap)                                   DUK_HEAP_GET_STRING((heap),DUK_STRIDX_CLASS)
#define DUK_HTHREAD_STRING_CLASS(thr)                                 DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_CLASS)
#define DUK_STRIDX_ENUM                                               149                            /* 'enum' */
#define DUK_HEAP_STRING_ENUM(heap)                                    DUK_HEAP_GET_STRING((heap),DUK_STRIDX_ENUM)
#define DUK_HTHREAD_STRING_ENUM(thr)                                  DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_ENUM)
#define DUK_STRIDX_EXPORT                                             150                            /* 'export' */
#define DUK_HEAP_STRING_EXPORT(heap)                                  DUK_HEAP_GET_STRING((heap),DUK_STRIDX_EXPORT)
#define DUK_HTHREAD_STRING_EXPORT(thr)                                DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_EXPORT)
#define DUK_STRIDX_EXTENDS                                            151                            /* 'extends' */
#define DUK_HEAP_STRING_EXTENDS(heap)                                 DUK_HEAP_GET_STRING((heap),DUK_STRIDX_EXTENDS)
#define DUK_HTHREAD_STRING_EXTENDS(thr)                               DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_EXTENDS)
#define DUK_STRIDX_IMPORT                                             152                            /* 'import' */
#define DUK_HEAP_STRING_IMPORT(heap)                                  DUK_HEAP_GET_STRING((heap),DUK_STRIDX_IMPORT)
#define DUK_HTHREAD_STRING_IMPORT(thr)                                DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_IMPORT)
#define DUK_STRIDX_SUPER                                              153                            /* 'super' */
#define DUK_HEAP_STRING_SUPER(heap)                                   DUK_HEAP_GET_STRING((heap),DUK_STRIDX_SUPER)
#define DUK_HTHREAD_STRING_SUPER(thr)                                 DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_SUPER)
#define DUK_STRIDX_LC_NULL                                            154                            /* 'null' */
#define DUK_HEAP_STRING_LC_NULL(heap)                                 DUK_HEAP_GET_STRING((heap),DUK_STRIDX_LC_NULL)
#define DUK_HTHREAD_STRING_LC_NULL(thr)                               DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_LC_NULL)
#define DUK_STRIDX_TRUE                                               155                            /* 'true' */
#define DUK_HEAP_STRING_TRUE(heap)                                    DUK_HEAP_GET_STRING((heap),DUK_STRIDX_TRUE)
#define DUK_HTHREAD_STRING_TRUE(thr)                                  DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_TRUE)
#define DUK_STRIDX_FALSE                                              156                            /* 'false' */
#define DUK_HEAP_STRING_FALSE(heap)                                   DUK_HEAP_GET_STRING((heap),DUK_STRIDX_FALSE)
#define DUK_HTHREAD_STRING_FALSE(thr)                                 DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_FALSE)
#define DUK_STRIDX_IMPLEMENTS                                         157                            /* 'implements' */
#define DUK_HEAP_STRING_IMPLEMENTS(heap)                              DUK_HEAP_GET_STRING((heap),DUK_STRIDX_IMPLEMENTS)
#define DUK_HTHREAD_STRING_IMPLEMENTS(thr)                            DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_IMPLEMENTS)
#define DUK_STRIDX_INTERFACE                                          158                            /* 'interface' */
#define DUK_HEAP_STRING_INTERFACE(heap)                               DUK_HEAP_GET_STRING((heap),DUK_STRIDX_INTERFACE)
#define DUK_HTHREAD_STRING_INTERFACE(thr)                             DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_INTERFACE)
#define DUK_STRIDX_LET                                                159                            /* 'let' */
#define DUK_HEAP_STRING_LET(heap)                                     DUK_HEAP_GET_STRING((heap),DUK_STRIDX_LET)
#define DUK_HTHREAD_STRING_LET(thr)                                   DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_LET)
#define DUK_STRIDX_PACKAGE                                            160                            /* 'package' */
#define DUK_HEAP_STRING_PACKAGE(heap)                                 DUK_HEAP_GET_STRING((heap),DUK_STRIDX_PACKAGE)
#define DUK_HTHREAD_STRING_PACKAGE(thr)                               DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_PACKAGE)
#define DUK_STRIDX_PRIVATE                                            161                            /* 'private' */
#define DUK_HEAP_STRING_PRIVATE(heap)                                 DUK_HEAP_GET_STRING((heap),DUK_STRIDX_PRIVATE)
#define DUK_HTHREAD_STRING_PRIVATE(thr)                               DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_PRIVATE)
#define DUK_STRIDX_PROTECTED                                          162                            /* 'protected' */
#define DUK_HEAP_STRING_PROTECTED(heap)                               DUK_HEAP_GET_STRING((heap),DUK_STRIDX_PROTECTED)
#define DUK_HTHREAD_STRING_PROTECTED(thr)                             DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_PROTECTED)
#define DUK_STRIDX_PUBLIC                                             163                            /* 'public' */
#define DUK_HEAP_STRING_PUBLIC(heap)                                  DUK_HEAP_GET_STRING((heap),DUK_STRIDX_PUBLIC)
#define DUK_HTHREAD_STRING_PUBLIC(thr)                                DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_PUBLIC)
#define DUK_STRIDX_STATIC                                             164                            /* 'static' */
#define DUK_HEAP_STRING_STATIC(heap)                                  DUK_HEAP_GET_STRING((heap),DUK_STRIDX_STATIC)
#define DUK_HTHREAD_STRING_STATIC(thr)                                DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_STATIC)
#define DUK_STRIDX_YIELD                                              165                            /* 'yield' */
#define DUK_HEAP_STRING_YIELD(heap)                                   DUK_HEAP_GET_STRING((heap),DUK_STRIDX_YIELD)
#define DUK_HTHREAD_STRING_YIELD(thr)                                 DUK_HTHREAD_GET_STRING((thr),DUK_STRIDX_YIELD)

#define DUK_HEAP_NUM_STRINGS                                          166
#define DUK_STRIDX_START_RESERVED                                     121
#define DUK_STRIDX_START_STRICT_RESERVED                              157
#define DUK_STRIDX_END_RESERVED                                       166                            /* exclusive endpoint */

/* To convert a heap stridx to a token number, subtract
 * DUK_STRIDX_START_RESERVED and add DUK_TOK_START_RESERVED.
 */
#if !defined(DUK_SINGLE_FILE)
DUK_INTERNAL_DECL const duk_uint8_t duk_strings_data[967];
#endif  /* !DUK_SINGLE_FILE */
#define DUK_STRDATA_MAX_STRLEN                                        27
#define DUK_STRDATA_DATA_LENGTH                                       967
#endif  /* DUK_USE_ROM_STRINGS */

#if defined(DUK_USE_ROM_OBJECTS)
#error RAM support not enabled, rerun configure.py with --ram-support
#else  /* DUK_USE_ROM_OBJECTS */
DUK_INTERNAL_DECL duk_ret_t duk_bi_object_constructor(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_function_constructor(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_function_prototype(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_array_constructor(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_string_constructor(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_boolean_constructor(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_number_constructor(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_date_constructor(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_regexp_constructor(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_error_constructor_shared(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_type_error_thrower(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_global_object_parse_int(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_global_object_parse_float(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_thread_constructor(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_pointer_constructor(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_proxy_constructor(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_symbol_constructor_shared(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_arraybuffer_constructor(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_dataview_constructor(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_typedarray_constructor(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_nodejs_buffer_constructor(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_textencoder_constructor(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_textdecoder_constructor(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_global_object_eval(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_global_object_is_nan(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_global_object_is_finite(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_global_object_decode_uri(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_global_object_decode_uri_component(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_global_object_encode_uri(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_global_object_encode_uri_component(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_global_object_escape(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_global_object_unescape(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_object_getprototype_shared(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_object_setprototype_shared(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_object_constructor_get_own_property_descriptor(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_object_constructor_keys_shared(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_object_constructor_assign(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_object_constructor_create(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_object_constructor_define_property(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_object_constructor_define_properties(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_object_constructor_seal_freeze_shared(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_object_constructor_prevent_extensions(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_object_constructor_is_sealed_frozen_shared(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_object_constructor_is_extensible(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_object_constructor_is(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_object_prototype_to_string(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_object_prototype_to_locale_string(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_object_prototype_value_of(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_object_prototype_has_own_property(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_object_prototype_is_prototype_of(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_object_prototype_property_is_enumerable(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_object_prototype_defineaccessor(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_object_prototype_lookupaccessor(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_function_prototype_to_string(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_function_prototype_apply(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_function_prototype_call(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_function_prototype_bind(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_function_prototype_hasinstance(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_native_function_length(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_native_function_name(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_array_constructor_is_array(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_array_prototype_to_string(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_array_prototype_join_shared(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_array_prototype_concat(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_array_prototype_pop(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_array_prototype_push(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_array_prototype_reverse(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_array_prototype_shift(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_array_prototype_slice(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_array_prototype_sort(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_array_prototype_splice(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_array_prototype_unshift(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_array_prototype_indexof_shared(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_array_prototype_iter_shared(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_array_prototype_reduce_shared(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_string_constructor_from_char_code(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_string_constructor_from_code_point(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_string_prototype_to_string(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_string_prototype_char_at(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_string_prototype_char_code_at(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_string_prototype_concat(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_string_prototype_indexof_shared(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_string_prototype_locale_compare(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_string_prototype_match(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_string_prototype_replace(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_string_prototype_search(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_string_prototype_slice(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_string_prototype_split(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_string_prototype_substring(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_string_prototype_caseconv_shared(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_string_prototype_trim(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_string_prototype_repeat(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_string_prototype_startswith_endswith(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_string_prototype_includes(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_string_prototype_substr(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_boolean_prototype_tostring_shared(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_number_check_shared(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_number_prototype_to_string(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_number_prototype_to_locale_string(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_number_prototype_value_of(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_number_prototype_to_fixed(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_number_prototype_to_exponential(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_number_prototype_to_precision(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_date_constructor_parse(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_date_constructor_utc(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_date_constructor_now(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_date_prototype_tostring_shared(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_date_prototype_to_json(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_date_prototype_value_of(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_date_prototype_get_shared(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_date_prototype_get_timezone_offset(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_date_prototype_set_time(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_date_prototype_set_shared(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_date_prototype_toprimitive(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_regexp_prototype_exec(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_regexp_prototype_test(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_regexp_prototype_tostring(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_regexp_prototype_flags(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_regexp_prototype_shared_getter(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_error_prototype_stack_getter(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_error_prototype_stack_setter(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_error_prototype_filename_getter(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_error_prototype_filename_setter(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_error_prototype_linenumber_getter(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_error_prototype_linenumber_setter(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_error_prototype_to_string(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_math_object_onearg_shared(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_math_object_twoarg_shared(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_math_object_clz32(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_math_object_hypot(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_math_object_imul(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_math_object_max(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_math_object_min(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_math_object_random(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_math_object_sign(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_json_object_parse(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_json_object_stringify(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_duktape_object_info(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_duktape_object_act(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_duktape_object_gc(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_duktape_object_fin(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_duktape_object_enc(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_duktape_object_dec(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_duktape_object_compact(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_thread_yield(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_thread_resume(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_thread_current(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_pointer_prototype_tostring_shared(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_reflect_apply(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_reflect_construct(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_reflect_object_delete_property(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_reflect_object_get(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_reflect_object_has(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_reflect_object_set(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_symbol_key_for(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_symbol_tostring_shared(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_symbol_toprimitive(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_arraybuffer_isview(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_typedarray_bytelength_getter(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_buffer_slice_shared(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_typedarray_byteoffset_getter(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_typedarray_buffer_getter(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_buffer_readfield(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_buffer_writefield(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_typedarray_set(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_uint8array_allocplain(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_uint8array_plainof(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_nodejs_buffer_concat(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_nodejs_buffer_is_encoding(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_nodejs_buffer_is_buffer(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_nodejs_buffer_byte_length(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_buffer_compare_shared(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_nodejs_buffer_tostring(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_nodejs_buffer_tojson(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_nodejs_buffer_fill(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_nodejs_buffer_copy(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_nodejs_buffer_write(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_textencoder_prototype_encoding_getter(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_textencoder_prototype_encode(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_textdecoder_prototype_shared_getter(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_textdecoder_prototype_decode(duk_context *ctx);
DUK_INTERNAL_DECL duk_ret_t duk_bi_performance_now(duk_context *ctx);
#if !defined(DUK_SINGLE_FILE)
DUK_INTERNAL_DECL const duk_c_function duk_bi_native_functions[183];
#endif  /* !DUK_SINGLE_FILE */
#define DUK_BIDX_GLOBAL                                               0
#define DUK_BIDX_GLOBAL_ENV                                           1
#define DUK_BIDX_OBJECT_CONSTRUCTOR                                   2
#define DUK_BIDX_OBJECT_PROTOTYPE                                     3
#define DUK_BIDX_FUNCTION_CONSTRUCTOR                                 4
#define DUK_BIDX_FUNCTION_PROTOTYPE                                   5
#define DUK_BIDX_NATIVE_FUNCTION_PROTOTYPE                            6
#define DUK_BIDX_ARRAY_CONSTRUCTOR                                    7
#define DUK_BIDX_ARRAY_PROTOTYPE                                      8
#define DUK_BIDX_STRING_CONSTRUCTOR                                   9
#define DUK_BIDX_STRING_PROTOTYPE                                     10
#define DUK_BIDX_BOOLEAN_CONSTRUCTOR                                  11
#define DUK_BIDX_BOOLEAN_PROTOTYPE                                    12
#define DUK_BIDX_NUMBER_CONSTRUCTOR                                   13
#define DUK_BIDX_NUMBER_PROTOTYPE                                     14
#define DUK_BIDX_DATE_CONSTRUCTOR                                     15
#define DUK_BIDX_DATE_PROTOTYPE                                       16
#define DUK_BIDX_REGEXP_CONSTRUCTOR                                   17
#define DUK_BIDX_REGEXP_PROTOTYPE                                     18
#define DUK_BIDX_ERROR_CONSTRUCTOR                                    19
#define DUK_BIDX_ERROR_PROTOTYPE                                      20
#define DUK_BIDX_EVAL_ERROR_CONSTRUCTOR                               21
#define DUK_BIDX_EVAL_ERROR_PROTOTYPE                                 22
#define DUK_BIDX_RANGE_ERROR_CONSTRUCTOR                              23
#define DUK_BIDX_RANGE_ERROR_PROTOTYPE                                24
#define DUK_BIDX_REFERENCE_ERROR_CONSTRUCTOR                          25
#define DUK_BIDX_REFERENCE_ERROR_PROTOTYPE                            26
#define DUK_BIDX_SYNTAX_ERROR_CONSTRUCTOR                             27
#define DUK_BIDX_SYNTAX_ERROR_PROTOTYPE                               28
#define DUK_BIDX_TYPE_ERROR_CONSTRUCTOR                               29
#define DUK_BIDX_TYPE_ERROR_PROTOTYPE                                 30
#define DUK_BIDX_URI_ERROR_CONSTRUCTOR                                31
#define DUK_BIDX_URI_ERROR_PROTOTYPE                                  32
#define DUK_BIDX_TYPE_ERROR_THROWER                                   33
#define DUK_BIDX_DUKTAPE                                              34
#define DUK_BIDX_THREAD_PROTOTYPE                                     35
#define DUK_BIDX_POINTER_PROTOTYPE                                    36
#define DUK_BIDX_DOUBLE_ERROR                                         37
#define DUK_BIDX_SYMBOL_PROTOTYPE                                     38
#define DUK_BIDX_ARRAYBUFFER_PROTOTYPE                                39
#define DUK_BIDX_DATAVIEW_PROTOTYPE                                   40
#define DUK_BIDX_INT8ARRAY_PROTOTYPE                                  41
#define DUK_BIDX_UINT8ARRAY_PROTOTYPE                                 42
#define DUK_BIDX_UINT8CLAMPEDARRAY_PROTOTYPE                          43
#define DUK_BIDX_INT16ARRAY_PROTOTYPE                                 44
#define DUK_BIDX_UINT16ARRAY_PROTOTYPE                                45
#define DUK_BIDX_INT32ARRAY_PROTOTYPE                                 46
#define DUK_BIDX_UINT32ARRAY_PROTOTYPE                                47
#define DUK_BIDX_FLOAT32ARRAY_PROTOTYPE                               48
#define DUK_BIDX_FLOAT64ARRAY_PROTOTYPE                               49
#define DUK_BIDX_NODEJS_BUFFER_PROTOTYPE                              50
#define DUK_NUM_BUILTINS                                              51
#define DUK_NUM_BIDX_BUILTINS                                         51
#define DUK_NUM_ALL_BUILTINS                                          79
#if defined(DUK_USE_DOUBLE_LE)
#if !defined(DUK_SINGLE_FILE)
DUK_INTERNAL_DECL const duk_uint8_t duk_builtins_data[4251];
#endif  /* !DUK_SINGLE_FILE */
#define DUK_BUILTINS_DATA_LENGTH                                      4251
#elif defined(DUK_USE_DOUBLE_BE)
#if !defined(DUK_SINGLE_FILE)
DUK_INTERNAL_DECL const duk_uint8_t duk_builtins_data[4251];
#endif  /* !DUK_SINGLE_FILE */
#define DUK_BUILTINS_DATA_LENGTH                                      4251
#elif defined(DUK_USE_DOUBLE_ME)
#if !defined(DUK_SINGLE_FILE)
DUK_INTERNAL_DECL const duk_uint8_t duk_builtins_data[4251];
#endif  /* !DUK_SINGLE_FILE */
#define DUK_BUILTINS_DATA_LENGTH                                      4251
#else
#error invalid endianness defines
#endif
#endif  /* DUK_USE_ROM_OBJECTS */
#endif  /* DUK_BUILTINS_H_INCLUDED */

/* #include duk_util.h */
/*
 *  Utilities
 */

#if !defined(DUK_UTIL_H_INCLUDED)
#define DUK_UTIL_H_INCLUDED

#if defined(DUK_USE_GET_RANDOM_DOUBLE)
#define DUK_UTIL_GET_RANDOM_DOUBLE(thr) DUK_USE_GET_RANDOM_DOUBLE((thr)->heap_udata)
#else
#define DUK_UTIL_GET_RANDOM_DOUBLE(thr) duk_util_tinyrandom_get_double(thr)
#endif

/*
 *  Some useful constants
 */

#define DUK_DOUBLE_2TO32     4294967296.0
#define DUK_DOUBLE_2TO31     2147483648.0
#define DUK_DOUBLE_LOG2E     1.4426950408889634
#define DUK_DOUBLE_LOG10E    0.4342944819032518

/*
 *  Endian conversion
 */

#if defined(DUK_USE_INTEGER_LE)
#define DUK_HTON32(x) DUK_BSWAP32((x))
#define DUK_NTOH32(x) DUK_BSWAP32((x))
#define DUK_HTON16(x) DUK_BSWAP16((x))
#define DUK_NTOH16(x) DUK_BSWAP16((x))
#elif defined(DUK_USE_INTEGER_BE)
#define DUK_HTON32(x) (x)
#define DUK_NTOH32(x) (x)
#define DUK_HTON16(x) (x)
#define DUK_NTOH16(x) (x)
#else
#error internal error, endianness defines broken
#endif

/*
 *  Bitstream decoder
 */

struct duk_bitdecoder_ctx {
	const duk_uint8_t *data;
	duk_size_t offset;
	duk_size_t length;
	duk_uint32_t currval;
	duk_small_int_t currbits;
};

#define DUK_BD_BITPACKED_STRING_MAXLEN 256

/*
 *  Bitstream encoder
 */

struct duk_bitencoder_ctx {
	duk_uint8_t *data;
	duk_size_t offset;
	duk_size_t length;
	duk_uint32_t currval;
	duk_small_int_t currbits;
	duk_small_int_t truncated;
};

/*
 *  Raw write/read macros for big endian, unaligned basic values.
 *  Caller ensures there's enough space.  The macros update the pointer
 *  argument automatically on resizes.  The idiom seems a bit odd, but
 *  leads to compact code.
 */

#define DUK_RAW_WRITE_U8(ptr,val)  do { \
		*(ptr)++ = (duk_uint8_t) (val); \
	} while (0)
#define DUK_RAW_WRITE_U16_BE(ptr,val) duk_raw_write_u16_be(&(ptr), (duk_uint16_t) (val))
#define DUK_RAW_WRITE_U32_BE(ptr,val) duk_raw_write_u32_be(&(ptr), (duk_uint32_t) (val))
#define DUK_RAW_WRITE_DOUBLE_BE(ptr,val) duk_raw_write_double_be(&(ptr), (duk_double_t) (val))
#define DUK_RAW_WRITE_XUTF8(ptr,val)  do { \
		/* 'ptr' is evaluated both as LHS and RHS. */ \
		duk_uint8_t *duk__ptr; \
		duk_small_int_t duk__len; \
		duk__ptr = (duk_uint8_t *) (ptr); \
		duk__len = duk_unicode_encode_xutf8((duk_ucodepoint_t) (val), duk__ptr); \
		duk__ptr += duk__len; \
		(ptr) = duk__ptr; \
	} while (0)
#define DUK_RAW_WRITE_CESU8(ptr,val)  do { \
		/* 'ptr' is evaluated both as LHS and RHS. */ \
		duk_uint8_t *duk__ptr; \
		duk_small_int_t duk__len; \
		duk__ptr = (duk_uint8_t *) (ptr); \
		duk__len = duk_unicode_encode_cesu8((duk_ucodepoint_t) (val), duk__ptr); \
		duk__ptr += duk__len; \
		(ptr) = duk__ptr; \
	} while (0)

#define DUK_RAW_READ_U8(ptr) ((duk_uint8_t) (*(ptr)++))
#define DUK_RAW_READ_U16_BE(ptr) duk_raw_read_u16_be(&(ptr));
#define DUK_RAW_READ_U32_BE(ptr) duk_raw_read_u32_be(&(ptr));
#define DUK_RAW_READ_DOUBLE_BE(ptr) duk_raw_read_double_be(&(ptr));

/*
 *  Buffer writer (dynamic buffer only)
 *
 *  Helper for writing to a dynamic buffer with a concept of a "slack" area
 *  to reduce resizes.  You can ensure there is enough space beforehand and
 *  then write for a while without further checks, relying on a stable data
 *  pointer.  Slack handling is automatic so call sites only indicate how
 *  much data they need right now.
 *
 *  There are several ways to write using bufwriter.  The best approach
 *  depends mainly on how much performance matters over code footprint.
 *  The key issues are (1) ensuring there is space and (2) keeping the
 *  pointers consistent.  Fast code should ensure space for multiple writes
 *  with one ensure call.  Fastest inner loop code can temporarily borrow
 *  the 'p' pointer but must write it back eventually.
 *
 *  Be careful to ensure all macro arguments (other than static pointers like
 *  'thr' and 'bw_ctx') are evaluated exactly once, using temporaries if
 *  necessary (if that's not possible, there should be a note near the macro).
 *  Buffer write arguments often contain arithmetic etc so this is
 *  particularly important here.
 */

/* XXX: Migrate bufwriter and other read/write helpers to its own header? */

struct duk_bufwriter_ctx {
	duk_uint8_t *p;
	duk_uint8_t *p_base;
	duk_uint8_t *p_limit;
	duk_hbuffer_dynamic *buf;
};

#if defined(DUK_USE_PREFER_SIZE)
#define DUK_BW_SLACK_ADD           64
#define DUK_BW_SLACK_SHIFT         4    /* 2^4 -> 1/16 = 6.25% slack */
#else
#define DUK_BW_SLACK_ADD           64
#define DUK_BW_SLACK_SHIFT         2    /* 2^2 -> 1/4 = 25% slack */
#endif

/* Initialization and finalization (compaction), converting to other types. */

#define DUK_BW_INIT_PUSHBUF(thr,bw_ctx,sz) do { \
		duk_bw_init_pushbuf((thr), (bw_ctx), (sz)); \
	} while (0)
#define DUK_BW_INIT_WITHBUF(thr,bw_ctx,buf) do { \
		duk_bw_init((thr), (bw_ctx), (buf)); \
	} while (0)
#define DUK_BW_COMPACT(thr,bw_ctx) do { \
		/* Make underlying buffer compact to match DUK_BW_GET_SIZE(). */ \
		duk_bw_compact((thr), (bw_ctx)); \
	} while (0)
#define DUK_BW_PUSH_AS_STRING(thr,bw_ctx) do { \
		duk_push_lstring((thr), \
		                 (const char *) (bw_ctx)->p_base, \
		                 (duk_size_t) ((bw_ctx)->p - (bw_ctx)->p_base)); \
	} while (0)

/* Pointers may be NULL for a while when 'buf' size is zero and before any
 * ENSURE calls have been made.  Once an ENSURE has been made, the pointers
 * are required to be non-NULL so that it's always valid to use memcpy() and
 * memmove(), even for zero size.
 */
#if defined(DUK_USE_ASSERTIONS)
DUK_INTERNAL_DECL void duk_bw_assert_valid(duk_hthread *thr, duk_bufwriter_ctx *bw_ctx);
#define DUK_BW_ASSERT_VALID_EXPR(thr,bw_ctx)  (duk_bw_assert_valid((thr), (bw_ctx)))
#define DUK_BW_ASSERT_VALID(thr,bw_ctx)  do { duk_bw_assert_valid((thr), (bw_ctx)); } while (0)
#else
#define DUK_BW_ASSERT_VALID_EXPR(thr,bw_ctx)  DUK_ASSERT_EXPR(1)
#define DUK_BW_ASSERT_VALID(thr,bw_ctx)  do {} while (0)
#endif

/* Working with the pointer and current size. */

#define DUK_BW_GET_PTR(thr,bw_ctx) \
	((bw_ctx)->p)
#define DUK_BW_SET_PTR(thr,bw_ctx,ptr) do { \
		(bw_ctx)->p = (ptr); \
	} while (0)
#define DUK_BW_ADD_PTR(thr,bw_ctx,delta) do { \
		(bw_ctx)->p += (delta); \
	} while (0)
#define DUK_BW_GET_BASEPTR(thr,bw_ctx) \
	((bw_ctx)->p_base)
#define DUK_BW_GET_LIMITPTR(thr,bw_ctx) \
	((bw_ctx)->p_limit)
#define DUK_BW_GET_SIZE(thr,bw_ctx) \
	((duk_size_t) ((bw_ctx)->p - (bw_ctx)->p_base))
#define DUK_BW_SET_SIZE(thr,bw_ctx,sz) do { \
		DUK_ASSERT((duk_size_t) (sz) <= (duk_size_t) ((bw_ctx)->p - (bw_ctx)->p_base)); \
		(bw_ctx)->p = (bw_ctx)->p_base + (sz); \
	} while (0)
#define DUK_BW_RESET_SIZE(thr,bw_ctx) do { \
		/* Reset to zero size, keep current limit. */ \
		(bw_ctx)->p = (bw_ctx)->p_base; \
	} while (0)
#define DUK_BW_GET_BUFFER(thr,bw_ctx) \
	((bw_ctx)->buf)

/* Ensuring (reserving) space. */

#define DUK_BW_ENSURE(thr,bw_ctx,sz) do { \
		duk_size_t duk__sz, duk__space; \
		DUK_BW_ASSERT_VALID((thr), (bw_ctx)); \
		duk__sz = (sz); \
		duk__space = (duk_size_t) ((bw_ctx)->p_limit - (bw_ctx)->p); \
		if (duk__space < duk__sz) { \
			(void) duk_bw_resize((thr), (bw_ctx), duk__sz); \
		} \
	} while (0)
/* NOTE: Multiple evaluation of 'ptr' in this macro. */
/* XXX: Rework to use an always-inline function? */
#define DUK_BW_ENSURE_RAW(thr,bw_ctx,sz,ptr) \
	(((duk_size_t) ((bw_ctx)->p_limit - (ptr)) >= (sz)) ? \
	 (ptr) : \
	 ((bw_ctx)->p = (ptr), duk_bw_resize((thr),(bw_ctx),(sz))))
#define DUK_BW_ENSURE_GETPTR(thr,bw_ctx,sz) \
	DUK_BW_ENSURE_RAW((thr), (bw_ctx), (sz), (bw_ctx)->p)
#define DUK_BW_ASSERT_SPACE_EXPR(thr,bw_ctx,sz) \
	(DUK_BW_ASSERT_VALID_EXPR((thr), (bw_ctx)), \
	 DUK_ASSERT_EXPR((duk_size_t) ((bw_ctx)->p_limit - (bw_ctx)->p) >= (duk_size_t) (sz)))
#define DUK_BW_ASSERT_SPACE(thr,bw_ctx,sz) do { \
		DUK_BW_ASSERT_SPACE_EXPR((thr), (bw_ctx), (sz)); \
	} while (0)

/* Miscellaneous. */

#define DUK_BW_SETPTR_AND_COMPACT(thr,bw_ctx,ptr) do { \
		(bw_ctx)->p = (ptr); \
		duk_bw_compact((thr), (bw_ctx)); \
	} while (0)

/* Fast write calls which assume you control the slack beforehand.
 * Multibyte write variants exist and use a temporary write pointer
 * because byte writes alias with anything: with a stored pointer
 * explicit pointer load/stores get generated (e.g. gcc -Os).
 */

#define DUK_BW_WRITE_RAW_U8(thr,bw_ctx,val) do { \
		DUK_BW_ASSERT_SPACE((thr), (bw_ctx), 1); \
		*(bw_ctx)->p++ = (duk_uint8_t) (val); \
	} while (0)
#define DUK_BW_WRITE_RAW_U8_2(thr,bw_ctx,val1,val2) do { \
		duk_uint8_t *duk__p; \
		DUK_BW_ASSERT_SPACE((thr), (bw_ctx), 2); \
		duk__p = (bw_ctx)->p; \
		*duk__p++ = (duk_uint8_t) (val1); \
		*duk__p++ = (duk_uint8_t) (val2); \
		(bw_ctx)->p = duk__p; \
	} while (0)
#define DUK_BW_WRITE_RAW_U8_3(thr,bw_ctx,val1,val2,val3) do { \
		duk_uint8_t *duk__p; \
		DUK_BW_ASSERT_SPACE((thr), (bw_ctx), 3); \
		duk__p = (bw_ctx)->p; \
		*duk__p++ = (duk_uint8_t) (val1); \
		*duk__p++ = (duk_uint8_t) (val2); \
		*duk__p++ = (duk_uint8_t) (val3); \
		(bw_ctx)->p = duk__p; \
	} while (0)
#define DUK_BW_WRITE_RAW_U8_4(thr,bw_ctx,val1,val2,val3,val4) do { \
		duk_uint8_t *duk__p; \
		DUK_BW_ASSERT_SPACE((thr), (bw_ctx), 4); \
		duk__p = (bw_ctx)->p; \
		*duk__p++ = (duk_uint8_t) (val1); \
		*duk__p++ = (duk_uint8_t) (val2); \
		*duk__p++ = (duk_uint8_t) (val3); \
		*duk__p++ = (duk_uint8_t) (val4); \
		(bw_ctx)->p = duk__p; \
	} while (0)
#define DUK_BW_WRITE_RAW_U8_5(thr,bw_ctx,val1,val2,val3,val4,val5) do { \
		duk_uint8_t *duk__p; \
		DUK_BW_ASSERT_SPACE((thr), (bw_ctx), 5); \
		duk__p = (bw_ctx)->p; \
		*duk__p++ = (duk_uint8_t) (val1); \
		*duk__p++ = (duk_uint8_t) (val2); \
		*duk__p++ = (duk_uint8_t) (val3); \
		*duk__p++ = (duk_uint8_t) (val4); \
		*duk__p++ = (duk_uint8_t) (val5); \
		(bw_ctx)->p = duk__p; \
	} while (0)
#define DUK_BW_WRITE_RAW_U8_6(thr,bw_ctx,val1,val2,val3,val4,val5,val6) do { \
		duk_uint8_t *duk__p; \
		DUK_BW_ASSERT_SPACE((thr), (bw_ctx), 6); \
		duk__p = (bw_ctx)->p; \
		*duk__p++ = (duk_uint8_t) (val1); \
		*duk__p++ = (duk_uint8_t) (val2); \
		*duk__p++ = (duk_uint8_t) (val3); \
		*duk__p++ = (duk_uint8_t) (val4); \
		*duk__p++ = (duk_uint8_t) (val5); \
		*duk__p++ = (duk_uint8_t) (val6); \
		(bw_ctx)->p = duk__p; \
	} while (0)
#define DUK_BW_WRITE_RAW_XUTF8(thr,bw_ctx,cp) do { \
		duk_ucodepoint_t duk__cp; \
		duk_small_int_t duk__enc_len; \
		duk__cp = (duk_ucodepoint_t) (cp); \
		DUK_BW_ASSERT_SPACE((thr), (bw_ctx), duk_unicode_get_xutf8_length(duk__cp)); \
		duk__enc_len = duk_unicode_encode_xutf8(duk__cp, (bw_ctx)->p); \
		(bw_ctx)->p += duk__enc_len; \
	} while (0)
#define DUK_BW_WRITE_RAW_CESU8(thr,bw_ctx,cp) do { \
		duk_ucodepoint_t duk__cp; \
		duk_small_int_t duk__enc_len; \
		duk__cp = (duk_ucodepoint_t) (cp); \
		DUK_BW_ASSERT_SPACE((thr), (bw_ctx), duk_unicode_get_cesu8_length(duk__cp)); \
		duk__enc_len = duk_unicode_encode_cesu8(duk__cp, (bw_ctx)->p); \
		(bw_ctx)->p += duk__enc_len; \
	} while (0)
/* XXX: add temporary duk__p pointer here too; sharing */
/* XXX: avoid unsafe variants */
#define DUK_BW_WRITE_RAW_BYTES(thr,bw_ctx,valptr,valsz) do { \
		const void *duk__valptr; \
		duk_size_t duk__valsz; \
		duk__valptr = (const void *) (valptr); \
		duk__valsz = (duk_size_t) (valsz); \
		duk_memcpy_unsafe((void *) ((bw_ctx)->p), duk__valptr, duk__valsz); \
		(bw_ctx)->p += duk__valsz; \
	} while (0)
#define DUK_BW_WRITE_RAW_CSTRING(thr,bw_ctx,val) do { \
		const duk_uint8_t *duk__val; \
		duk_size_t duk__val_len; \
		duk__val = (const duk_uint8_t *) (val); \
		duk__val_len = DUK_STRLEN((const char *) duk__val); \
		duk_memcpy_unsafe((void *) ((bw_ctx)->p), (const void *) duk__val, duk__val_len); \
		(bw_ctx)->p += duk__val_len; \
	} while (0)
#define DUK_BW_WRITE_RAW_HSTRING(thr,bw_ctx,val) do { \
		duk_size_t duk__val_len; \
		duk__val_len = DUK_HSTRING_GET_BYTELEN((val)); \
		duk_memcpy_unsafe((void *) ((bw_ctx)->p), (const void *) DUK_HSTRING_GET_DATA((val)), duk__val_len); \
		(bw_ctx)->p += duk__val_len; \
	} while (0)
#define DUK_BW_WRITE_RAW_HBUFFER(thr,bw_ctx,val) do { \
		duk_size_t duk__val_len; \
		duk__val_len = DUK_HBUFFER_GET_SIZE((val)); \
		duk_memcpy_unsafe((void *) ((bw_ctx)->p), (const void *) DUK_HBUFFER_GET_DATA_PTR((thr)->heap, (val)), duk__val_len); \
		(bw_ctx)->p += duk__val_len; \
	} while (0)
#define DUK_BW_WRITE_RAW_HBUFFER_FIXED(thr,bw_ctx,val) do { \
		duk_size_t duk__val_len; \
		duk__val_len = DUK_HBUFFER_FIXED_GET_SIZE((val)); \
		duk_memcpy_unsafe((void *) ((bw_ctx)->p), (const void *) DUK_HBUFFER_FIXED_GET_DATA_PTR((thr)->heap, (val)), duk__val_len); \
		(bw_ctx)->p += duk__val_len; \
	} while (0)
#define DUK_BW_WRITE_RAW_HBUFFER_DYNAMIC(thr,bw_ctx,val) do { \
		duk_size_t duk__val_len; \
		duk__val_len = DUK_HBUFFER_DYNAMIC_GET_SIZE((val)); \
		duk_memcpy_unsafe((void *) ((bw_ctx)->p), (const void *) DUK_HBUFFER_DYNAMIC_GET_DATA_PTR((thr)->heap, (val)), duk__val_len); \
		(bw_ctx)->p += duk__val_len; \
	} while (0)

/* Append bytes from a slice already in the buffer. */
#define DUK_BW_WRITE_RAW_SLICE(thr,bw,dst_off,dst_len) \
	duk_bw_write_raw_slice((thr), (bw), (dst_off), (dst_len))

/* Insert bytes in the middle of the buffer from an external buffer. */
#define DUK_BW_INSERT_RAW_BYTES(thr,bw,dst_off,buf,len) \
	duk_bw_insert_raw_bytes((thr), (bw), (dst_off), (buf), (len))

/* Insert bytes in the middle of the buffer from a slice already
 * in the buffer.  Source offset is interpreted "before" the operation.
 */
#define DUK_BW_INSERT_RAW_SLICE(thr,bw,dst_off,src_off,len) \
	duk_bw_insert_raw_slice((thr), (bw), (dst_off), (src_off), (len))

/* Insert a reserved area somewhere in the buffer; caller fills it.
 * Evaluates to a (duk_uint_t *) pointing to the start of the reserved
 * area for convenience.
 */
#define DUK_BW_INSERT_RAW_AREA(thr,bw,off,len) \
	duk_bw_insert_raw_area((thr), (bw), (off), (len))

/* Remove a slice from inside buffer. */
#define DUK_BW_REMOVE_RAW_SLICE(thr,bw,off,len) \
	duk_bw_remove_raw_slice((thr), (bw), (off), (len))

/* Safe write calls which will ensure space first. */

#define DUK_BW_WRITE_ENSURE_U8(thr,bw_ctx,val) do { \
		DUK_BW_ENSURE((thr), (bw_ctx), 1); \
		DUK_BW_WRITE_RAW_U8((thr), (bw_ctx), (val)); \
	} while (0)
#define DUK_BW_WRITE_ENSURE_U8_2(thr,bw_ctx,val1,val2) do { \
		DUK_BW_ENSURE((thr), (bw_ctx), 2); \
		DUK_BW_WRITE_RAW_U8_2((thr), (bw_ctx), (val1), (val2)); \
	} while (0)
#define DUK_BW_WRITE_ENSURE_U8_3(thr,bw_ctx,val1,val2,val3) do { \
		DUK_BW_ENSURE((thr), (bw_ctx), 3); \
		DUK_BW_WRITE_RAW_U8_3((thr), (bw_ctx), (val1), (val2), (val3)); \
	} while (0)
#define DUK_BW_WRITE_ENSURE_U8_4(thr,bw_ctx,val1,val2,val3,val4) do { \
		DUK_BW_ENSURE((thr), (bw_ctx), 4); \
		DUK_BW_WRITE_RAW_U8_4((thr), (bw_ctx), (val1), (val2), (val3), (val4)); \
	} while (0)
#define DUK_BW_WRITE_ENSURE_U8_5(thr,bw_ctx,val1,val2,val3,val4,val5) do { \
		DUK_BW_ENSURE((thr), (bw_ctx), 5); \
		DUK_BW_WRITE_RAW_U8_5((thr), (bw_ctx), (val1), (val2), (val3), (val4), (val5)); \
	} while (0)
#define DUK_BW_WRITE_ENSURE_U8_6(thr,bw_ctx,val1,val2,val3,val4,val5,val6) do { \
		DUK_BW_ENSURE((thr), (bw_ctx), 6); \
		DUK_BW_WRITE_RAW_U8_6((thr), (bw_ctx), (val1), (val2), (val3), (val4), (val5), (val6)); \
	} while (0)
#define DUK_BW_WRITE_ENSURE_XUTF8(thr,bw_ctx,cp) do { \
		DUK_BW_ENSURE((thr), (bw_ctx), DUK_UNICODE_MAX_XUTF8_LENGTH); \
		DUK_BW_WRITE_RAW_XUTF8((thr), (bw_ctx), (cp)); \
	} while (0)
#define DUK_BW_WRITE_ENSURE_CESU8(thr,bw_ctx,cp) do { \
		DUK_BW_ENSURE((thr), (bw_ctx), DUK_UNICODE_MAX_CESU8_LENGTH); \
		DUK_BW_WRITE_RAW_CESU8((thr), (bw_ctx), (cp)); \
	} while (0)
/* XXX: add temporary duk__p pointer here too; sharing */
/* XXX: avoid unsafe */
#define DUK_BW_WRITE_ENSURE_BYTES(thr,bw_ctx,valptr,valsz) do { \
		const void *duk__valptr; \
		duk_size_t duk__valsz; \
		duk__valptr = (const void *) (valptr); \
		duk__valsz = (duk_size_t) (valsz); \
		DUK_BW_ENSURE((thr), (bw_ctx), duk__valsz); \
		duk_memcpy_unsafe((void *) ((bw_ctx)->p), duk__valptr, duk__valsz); \
		(bw_ctx)->p += duk__valsz; \
	} while (0)
#define DUK_BW_WRITE_ENSURE_CSTRING(thr,bw_ctx,val) do { \
		const duk_uint8_t *duk__val; \
		duk_size_t duk__val_len; \
		duk__val = (const duk_uint8_t *) (val); \
		duk__val_len = DUK_STRLEN((const char *) duk__val); \
		DUK_BW_ENSURE((thr), (bw_ctx), duk__val_len); \
		duk_memcpy_unsafe((void *) ((bw_ctx)->p), (const void *) duk__val, duk__val_len); \
		(bw_ctx)->p += duk__val_len; \
	} while (0)
#define DUK_BW_WRITE_ENSURE_HSTRING(thr,bw_ctx,val) do { \
		duk_size_t duk__val_len; \
		duk__val_len = DUK_HSTRING_GET_BYTELEN((val)); \
		DUK_BW_ENSURE((thr), (bw_ctx), duk__val_len); \
		duk_memcpy_unsafe((void *) ((bw_ctx)->p), (const void *) DUK_HSTRING_GET_DATA((val)), duk__val_len); \
		(bw_ctx)->p += duk__val_len; \
	} while (0)
#define DUK_BW_WRITE_ENSURE_HBUFFER(thr,bw_ctx,val) do { \
		duk_size_t duk__val_len; \
		duk__val_len = DUK_HBUFFER_GET_SIZE((val)); \
		DUK_BW_ENSURE((thr), (bw_ctx), duk__val_len); \
		duk_memcpy_unsafe((void *) ((bw_ctx)->p), (const void *) DUK_HBUFFER_GET_DATA_PTR((thr)->heap, (val)), duk__val_len); \
		(bw_ctx)->p += duk__val_len; \
	} while (0)
#define DUK_BW_WRITE_ENSURE_HBUFFER_FIXED(thr,bw_ctx,val) do { \
		duk_size_t duk__val_len; \
		duk__val_len = DUK_HBUFFER_FIXED_GET_SIZE((val)); \
		DUK_BW_ENSURE((thr), (bw_ctx), duk__val_len); \
		duk_memcpy_unsafe((void *) ((bw_ctx)->p), (const void *) DUK_HBUFFER_FIXED_GET_DATA_PTR((thr)->heap, (val)), duk__val_len); \
		(bw_ctx)->p += duk__val_len; \
	} while (0)
#define DUK_BW_WRITE_ENSURE_HBUFFER_DYNAMIC(thr,bw_ctx,val) do { \
		duk_size_t duk__val_len; \
		duk__val_len = DUK_HBUFFER_DYNAMIC_GET_SIZE((val)); \
		DUK_BW_ENSURE((thr), (bw_ctx), duk__val_len); \
		duk_memcpy_unsafe((void *) ((bw_ctx)->p), (const void *) DUK_HBUFFER_DYNAMIC_GET_DATA_PTR((thr)->heap, (val)), duk__val_len); \
		(bw_ctx)->p += duk__val_len; \
	} while (0)

#define DUK_BW_WRITE_ENSURE_SLICE(thr,bw,dst_off,dst_len) \
	duk_bw_write_ensure_slice((thr), (bw), (dst_off), (dst_len))
#define DUK_BW_INSERT_ENSURE_BYTES(thr,bw,dst_off,buf,len) \
	duk_bw_insert_ensure_bytes((thr), (bw), (dst_off), (buf), (len))
#define DUK_BW_INSERT_ENSURE_SLICE(thr,bw,dst_off,src_off,len) \
	duk_bw_insert_ensure_slice((thr), (bw), (dst_off), (src_off), (len))
#define DUK_BW_INSERT_ENSURE_AREA(thr,bw,off,len) \
	/* Evaluates to (duk_uint8_t *) pointing to start of area. */ \
	duk_bw_insert_ensure_area((thr), (bw), (off), (len))
#define DUK_BW_REMOVE_ENSURE_SLICE(thr,bw,off,len) \
	/* No difference between raw/ensure because the buffer shrinks. */ \
	DUK_BW_REMOVE_RAW_SLICE((thr), (bw), (off), (len))

/*
 *  Externs and prototypes
 */

#if !defined(DUK_SINGLE_FILE)
DUK_INTERNAL_DECL const duk_uint8_t duk_lc_digits[36];
DUK_INTERNAL_DECL const duk_uint8_t duk_uc_nybbles[16];
DUK_INTERNAL_DECL const duk_int8_t duk_hex_dectab[256];
#if defined(DUK_USE_HEX_FASTPATH)
DUK_INTERNAL_DECL const duk_int16_t duk_hex_dectab_shift4[256];
DUK_INTERNAL_DECL const duk_uint16_t duk_hex_enctab[256];
#endif
#endif  /* !DUK_SINGLE_FILE */

/* Note: assumes that duk_util_probe_steps size is 32 */
#if defined(DUK_USE_HOBJECT_HASH_PART)
#if !defined(DUK_SINGLE_FILE)
DUK_INTERNAL_DECL duk_uint8_t duk_util_probe_steps[32];
#endif  /* !DUK_SINGLE_FILE */
#endif

#if defined(DUK_USE_STRHASH_DENSE)
DUK_INTERNAL_DECL duk_uint32_t duk_util_hashbytes(const duk_uint8_t *data, duk_size_t len, duk_uint32_t seed);
#endif

DUK_INTERNAL_DECL duk_uint32_t duk_bd_decode(duk_bitdecoder_ctx *ctx, duk_small_int_t bits);
DUK_INTERNAL_DECL duk_small_uint_t duk_bd_decode_flag(duk_bitdecoder_ctx *ctx);
DUK_INTERNAL_DECL duk_uint32_t duk_bd_decode_flagged(duk_bitdecoder_ctx *ctx, duk_small_int_t bits, duk_uint32_t def_value);
DUK_INTERNAL_DECL duk_int32_t duk_bd_decode_flagged_signed(duk_bitdecoder_ctx *ctx, duk_small_int_t bits, duk_int32_t def_value);
DUK_INTERNAL_DECL duk_uint32_t duk_bd_decode_varuint(duk_bitdecoder_ctx *ctx);
DUK_INTERNAL_DECL duk_small_uint_t duk_bd_decode_bitpacked_string(duk_bitdecoder_ctx *bd, duk_uint8_t *out);

DUK_INTERNAL_DECL void duk_be_encode(duk_bitencoder_ctx *ctx, duk_uint32_t data, duk_small_int_t bits);
DUK_INTERNAL_DECL void duk_be_finish(duk_bitencoder_ctx *ctx);

#if !defined(DUK_USE_GET_RANDOM_DOUBLE)
DUK_INTERNAL_DECL duk_double_t duk_util_tinyrandom_get_double(duk_hthread *thr);
DUK_INTERNAL_DECL void duk_util_tinyrandom_prepare_seed(duk_hthread *thr);
#endif

DUK_INTERNAL_DECL void duk_bw_init(duk_hthread *thr, duk_bufwriter_ctx *bw_ctx, duk_hbuffer_dynamic *h_buf);
DUK_INTERNAL_DECL void duk_bw_init_pushbuf(duk_hthread *thr, duk_bufwriter_ctx *bw_ctx, duk_size_t buf_size);
DUK_INTERNAL_DECL duk_uint8_t *duk_bw_resize(duk_hthread *thr, duk_bufwriter_ctx *bw_ctx, duk_size_t sz);
DUK_INTERNAL_DECL void duk_bw_compact(duk_hthread *thr, duk_bufwriter_ctx *bw_ctx);
DUK_INTERNAL_DECL void duk_bw_write_raw_slice(duk_hthread *thr, duk_bufwriter_ctx *bw, duk_size_t src_off, duk_size_t len);
DUK_INTERNAL_DECL void duk_bw_write_ensure_slice(duk_hthread *thr, duk_bufwriter_ctx *bw, duk_size_t src_off, duk_size_t len);
DUK_INTERNAL_DECL void duk_bw_insert_raw_bytes(duk_hthread *thr, duk_bufwriter_ctx *bw, duk_size_t dst_off, const duk_uint8_t *buf, duk_size_t len);
DUK_INTERNAL_DECL void duk_bw_insert_ensure_bytes(duk_hthread *thr, duk_bufwriter_ctx *bw, duk_size_t dst_off, const duk_uint8_t *buf, duk_size_t len);
DUK_INTERNAL_DECL void duk_bw_insert_raw_slice(duk_hthread *thr, duk_bufwriter_ctx *bw, duk_size_t dst_off, duk_size_t src_off, duk_size_t len);
DUK_INTERNAL_DECL void duk_bw_insert_ensure_slice(duk_hthread *thr, duk_bufwriter_ctx *bw, duk_size_t dst_off, duk_size_t src_off, duk_size_t len);
DUK_INTERNAL_DECL duk_uint8_t *duk_bw_insert_raw_area(duk_hthread *thr, duk_bufwriter_ctx *bw, duk_size_t off, duk_size_t len);
DUK_INTERNAL_DECL duk_uint8_t *duk_bw_insert_ensure_area(duk_hthread *thr, duk_bufwriter_ctx *bw, duk_size_t off, duk_size_t len);
DUK_INTERNAL_DECL void duk_bw_remove_raw_slice(duk_hthread *thr, duk_bufwriter_ctx *bw, duk_size_t off, duk_size_t len);
/* No duk_bw_remove_ensure_slice(), functionality would be identical. */

DUK_INTERNAL_DECL DUK_INLINE duk_uint16_t duk_raw_read_u16_be(duk_uint8_t **p);
DUK_INTERNAL_DECL DUK_INLINE duk_uint32_t duk_raw_read_u32_be(duk_uint8_t **p);
DUK_INTERNAL_DECL DUK_INLINE duk_double_t duk_raw_read_double_be(duk_uint8_t **p);
DUK_INTERNAL_DECL DUK_INLINE void duk_raw_write_u16_be(duk_uint8_t **p, duk_uint16_t val);
DUK_INTERNAL_DECL DUK_INLINE void duk_raw_write_u32_be(duk_uint8_t **p, duk_uint32_t val);
DUK_INTERNAL_DECL DUK_INLINE void duk_raw_write_double_be(duk_uint8_t **p, duk_double_t val);

#if defined(DUK_USE_DEBUGGER_SUPPORT)  /* For now only needed by the debugger. */
DUK_INTERNAL_DECL void duk_byteswap_bytes(duk_uint8_t *p, duk_small_uint_t len);
#endif

/* memcpy(), memmove() etc wrappers.  The plain variants like duk_memcpy()
 * assume C99+ and 'src' and 'dst' pointers must be non-NULL even when the
 * operation size is zero.  The unsafe variants like duk_memcpy_safe() deal
 * with the zero size case explicitly, and allow NULL pointers in that case
 * (which is undefined behavior in C99+).  For the majority of actual targets
 * a NULL pointer with a zero length is fine in practice.  These wrappers are
 * macros to force inlining; because there are hundreds of call sites, even a
 * few extra bytes per call site adds up to ~1kB footprint.
 */
#if defined(DUK_USE_ALLOW_UNDEFINED_BEHAVIOR)
#define duk_memcpy(dst,src,len)  do { \
		void *duk__dst = (dst); \
		const void *duk__src = (src); \
		duk_size_t duk__len = (len); \
		DUK_ASSERT(duk__dst != NULL || duk__len == 0U); \
		DUK_ASSERT(duk__src != NULL || duk__len == 0U); \
		(void) DUK_MEMCPY(duk__dst, duk__src, (size_t) duk__len); \
	} while (0)
#define duk_memcpy_unsafe(dst,src,len)  duk_memcpy((dst), (src), (len))
#define duk_memmove(dst,src,len)  do { \
		void *duk__dst = (dst); \
		const void *duk__src = (src); \
		duk_size_t duk__len = (len); \
		DUK_ASSERT(duk__dst != NULL || duk__len == 0U); \
		DUK_ASSERT(duk__src != NULL || duk__len == 0U); \
		(void) DUK_MEMMOVE(duk__dst, duk__src, (size_t) duk__len); \
	} while (0)
#define duk_memmove_unsafe(dst,src,len)  duk_memmove((dst), (src), (len))
#define duk_memset(dst,val,len)  do { \
		void *duk__dst = (dst); \
		duk_small_int_t duk__val = (val); \
		duk_size_t duk__len = (len); \
		DUK_ASSERT(duk__dst != NULL || duk__len == 0U); \
		(void) DUK_MEMSET(duk__dst, duk__val, (size_t) duk__len); \
	} while (0)
#define duk_memset_unsafe(dst,val,len)  duk_memset((dst), (val), (len))
#define duk_memzero(dst,len)  do { \
		void *duk__dst = (dst); \
		duk_size_t duk__len = (len); \
		DUK_ASSERT(duk__dst != NULL || duk__len == 0U); \
		(void) DUK_MEMZERO(duk__dst, (size_t) duk__len); \
	} while (0)
#define duk_memzero_unsafe(dst,len)  duk_memzero((dst), (len))
#else  /* DUK_USE_ALLOW_UNDEFINED_BEHAVIOR */
#define duk_memcpy(dst,src,len)  do { \
		void *duk__dst = (dst); \
		const void *duk__src = (src); \
		duk_size_t duk__len = (len); \
		DUK_ASSERT(duk__dst != NULL); \
		DUK_ASSERT(duk__src != NULL); \
		(void) DUK_MEMCPY(duk__dst, duk__src, (size_t) duk__len); \
	} while (0)
#define duk_memcpy_unsafe(dst,src,len)  do { \
		void *duk__dst = (dst); \
		const void *duk__src = (src); \
		duk_size_t duk__len = (len); \
		DUK_ASSERT(duk__dst != NULL || duk__len == 0U); \
		DUK_ASSERT(duk__src != NULL || duk__len == 0U); \
		if (DUK_LIKELY(duk__len > 0U)) { \
			DUK_ASSERT(duk__dst != NULL); \
			DUK_ASSERT(duk__src != NULL); \
			(void) DUK_MEMCPY(duk__dst, duk__src, (size_t) duk__len); \
		} \
	} while (0)
#define duk_memmove(dst,src,len)  do { \
		void *duk__dst = (dst); \
		const void *duk__src = (src); \
		duk_size_t duk__len = (len); \
		DUK_ASSERT(duk__dst != NULL); \
		DUK_ASSERT(duk__src != NULL); \
		(void) DUK_MEMMOVE(duk__dst, duk__src, (size_t) duk__len); \
	} while (0)
#define duk_memmove_unsafe(dst,src,len)  do { \
		void *duk__dst = (dst); \
		const void *duk__src = (src); \
		duk_size_t duk__len = (len); \
		DUK_ASSERT(duk__dst != NULL || duk__len == 0U); \
		DUK_ASSERT(duk__src != NULL || duk__len == 0U); \
		if (DUK_LIKELY(duk__len > 0U)) { \
			DUK_ASSERT(duk__dst != NULL); \
			DUK_ASSERT(duk__src != NULL); \
			(void) DUK_MEMMOVE(duk__dst, duk__src, (size_t) duk__len); \
		} \
	} while (0)
#define duk_memset(dst,val,len)  do { \
		void *duk__dst = (dst); \
		duk_small_int_t duk__val = (val); \
		duk_size_t duk__len = (len); \
		DUK_ASSERT(duk__dst != NULL); \
		(void) DUK_MEMSET(duk__dst, duk__val, (size_t) duk__len); \
	} while (0)
#define duk_memset_unsafe(dst,val,len)  do { \
		void *duk__dst = (dst); \
		duk_small_int_t duk__val = (val); \
		duk_size_t duk__len = (len); \
		DUK_ASSERT(duk__dst != NULL || duk__len == 0U); \
		if (DUK_LIKELY(duk__len > 0U)) { \
			DUK_ASSERT(duk__dst != NULL); \
			(void) DUK_MEMSET(duk__dst, duk__val, (size_t) duk__len); \
		} \
	} while (0)
#define duk_memzero(dst,len)  do { \
		void *duk__dst = (dst); \
		duk_size_t duk__len = (len); \
		DUK_ASSERT(duk__dst != NULL); \
		(void) DUK_MEMZERO(duk__dst, (size_t) duk__len); \
	} while (0)
#define duk_memzero_unsafe(dst,len)  do { \
		void *duk__dst = (dst); \
		duk_size_t duk__len = (len); \
		DUK_ASSERT(duk__dst != NULL || duk__len == 0U); \
		if (DUK_LIKELY(duk__len > 0U)) { \
			DUK_ASSERT(duk__dst != NULL); \
			(void) DUK_MEMZERO(duk__dst, (size_t) duk__len); \
		} \
	} while (0)
#endif  /* DUK_USE_ALLOW_UNDEFINED_BEHAVIOR */

DUK_INTERNAL_DECL DUK_INLINE duk_small_int_t duk_memcmp(const void *s1, const void *s2, duk_size_t len);
DUK_INTERNAL_DECL DUK_INLINE duk_small_int_t duk_memcmp_unsafe(const void *s1, const void *s2, duk_size_t len);

DUK_INTERNAL_DECL duk_bool_t duk_is_whole_get_int32_nonegzero(duk_double_t x, duk_int32_t *ival);
DUK_INTERNAL_DECL duk_bool_t duk_is_whole_get_int32(duk_double_t x, duk_int32_t *ival);
DUK_INTERNAL_DECL duk_bool_t duk_double_is_anyinf(duk_double_t x);
DUK_INTERNAL_DECL duk_bool_t duk_double_is_posinf(duk_double_t x);
DUK_INTERNAL_DECL duk_bool_t duk_double_is_neginf(duk_double_t x);
DUK_INTERNAL_DECL duk_bool_t duk_double_is_nan(duk_double_t x);
DUK_INTERNAL_DECL duk_bool_t duk_double_is_nan_or_zero(duk_double_t x);
DUK_INTERNAL_DECL duk_bool_t duk_double_is_nan_or_inf(duk_double_t x);
DUK_INTERNAL_DECL duk_bool_t duk_double_is_nan_zero_inf(duk_double_t x);
DUK_INTERNAL_DECL duk_small_uint_t duk_double_signbit(duk_double_t x);
DUK_INTERNAL_DECL duk_double_t duk_double_trunc_towards_zero(duk_double_t x);
DUK_INTERNAL_DECL duk_bool_t duk_double_same_sign(duk_double_t x, duk_double_t y);
DUK_INTERNAL_DECL duk_double_t duk_double_fmin(duk_double_t x, duk_double_t y);
DUK_INTERNAL_DECL duk_double_t duk_double_fmax(duk_double_t x, duk_double_t y);
DUK_INTERNAL_DECL duk_bool_t duk_double_is_finite(duk_double_t x);
DUK_INTERNAL_DECL duk_bool_t duk_double_is_integer(duk_double_t x);
DUK_INTERNAL_DECL duk_bool_t duk_double_is_safe_integer(duk_double_t x);

DUK_INTERNAL_DECL DUK_INLINE duk_double_t duk_double_div(duk_double_t x, duk_double_t y);
DUK_INTERNAL_DECL duk_int_t duk_double_to_int_t(duk_double_t x);
DUK_INTERNAL_DECL duk_uint_t duk_double_to_uint_t(duk_double_t x);
DUK_INTERNAL_DECL duk_int32_t duk_double_to_int32_t(duk_double_t x);
DUK_INTERNAL_DECL duk_uint32_t duk_double_to_uint32_t(duk_double_t x);
DUK_INTERNAL_DECL duk_float_t duk_double_to_float_t(duk_double_t x);

/*
 *  Miscellaneous
 */

/* Example: x     = 0x10 = 0b00010000
 *          x - 1 = 0x0f = 0b00001111
 *          x & (x - 1) == 0
 *
 *          x     = 0x07 = 0b00000111
 *          x - 1 = 0x06 = 0b00000110
 *          x & (x - 1) != 0
 *
 * However, incorrectly true for x == 0 so check for that explicitly.
 */
#define DUK_IS_POWER_OF_TWO(x) \
	((x) != 0U && ((x) & ((x) - 1U)) == 0U)

#endif  /* DUK_UTIL_H_INCLUDED */
/* #include duk_strings.h */
/*
 *  Shared string macros.
 *
 *  Using shared macros helps minimize strings data size because it's easy
 *  to check if an existing string could be used.  String constants don't
 *  need to be all defined here; defining a string here makes sense if there's
 *  a high chance the string could be reused.  Also, using macros allows
 *  a call site express the exact string needed, but the macro may map to an
 *  approximate string to reduce unique string count.  Macros can also be
 *  more easily tuned for low memory targets than #if defined()s throughout
 *  the code base.
 *
 *  Because format strings behave differently in the call site (they need to
 *  be followed by format arguments), they use a special prefix DUK_STR_FMT_.
 *
 *  On some compilers using explicit shared strings is preferable; on others
 *  it may be better to use straight literals because the compiler will combine
 *  them anyway, and such strings won't end up unnecessarily in a symbol table.
 */

#if !defined(DUK_ERRMSG_H_INCLUDED)
#define DUK_ERRMSG_H_INCLUDED

/* Mostly API and built-in method related */
#define DUK_STR_INTERNAL_ERROR                   "internal error"
#define DUK_STR_UNSUPPORTED                      "unsupported"
#define DUK_STR_INVALID_COUNT                    "invalid count"
#define DUK_STR_INVALID_ARGS                     "invalid args"
#define DUK_STR_INVALID_STATE                    "invalid state"
#define DUK_STR_INVALID_INPUT                    "invalid input"
#define DUK_STR_INVALID_LENGTH                   "invalid length"
#define DUK_STR_NOT_CONSTRUCTABLE                "not constructable"
#define DUK_STR_CONSTRUCT_ONLY                   "constructor requires 'new'"
#define DUK_STR_NOT_CALLABLE                     "not callable"
#define DUK_STR_NOT_EXTENSIBLE                   "not extensible"
#define DUK_STR_NOT_WRITABLE                     "not writable"
#define DUK_STR_NOT_CONFIGURABLE                 "not configurable"
#define DUK_STR_INVALID_CONTEXT                  "invalid context"
#define DUK_STR_INVALID_INDEX                    "invalid args"
#define DUK_STR_PUSH_BEYOND_ALLOC_STACK          "cannot push beyond allocated stack"
#define DUK_STR_NOT_UNDEFINED                    "unexpected type"
#define DUK_STR_NOT_NULL                         "unexpected type"
#define DUK_STR_NOT_BOOLEAN                      "unexpected type"
#define DUK_STR_NOT_NUMBER                       "unexpected type"
#define DUK_STR_NOT_STRING                       "unexpected type"
#define DUK_STR_NOT_OBJECT                       "unexpected type"
#define DUK_STR_NOT_POINTER                      "unexpected type"
#define DUK_STR_NOT_BUFFER                       "not buffer"  /* still in use with verbose messages */
#define DUK_STR_UNEXPECTED_TYPE                  "unexpected type"
#define DUK_STR_NOT_THREAD                       "unexpected type"
#define DUK_STR_NOT_COMPFUNC                     "unexpected type"
#define DUK_STR_NOT_NATFUNC                      "unexpected type"
#define DUK_STR_NOT_C_FUNCTION                   "unexpected type"
#define DUK_STR_NOT_FUNCTION                     "unexpected type"
#define DUK_STR_NOT_REGEXP                       "unexpected type"
#define DUK_STR_TOPRIMITIVE_FAILED               "coercion to primitive failed"
#define DUK_STR_NUMBER_OUTSIDE_RANGE             "number outside range"
#define DUK_STR_NOT_OBJECT_COERCIBLE             "not object coercible"
#define DUK_STR_CANNOT_NUMBER_COERCE_SYMBOL      "cannot number coerce Symbol"
#define DUK_STR_CANNOT_STRING_COERCE_SYMBOL      "cannot string coerce Symbol"
#define DUK_STR_STRING_TOO_LONG                  "string too long"
#define DUK_STR_BUFFER_TOO_LONG                  "buffer too long"
#define DUK_STR_ALLOC_FAILED                     "alloc failed"
#define DUK_STR_WRONG_BUFFER_TYPE                "wrong buffer type"
#define DUK_STR_BASE64_ENCODE_FAILED             "base64 encode failed"
#define DUK_STR_SOURCE_DECODE_FAILED             "source decode failed"
#define DUK_STR_UTF8_DECODE_FAILED               "utf-8 decode failed"
#define DUK_STR_BASE64_DECODE_FAILED             "base64 decode failed"
#define DUK_STR_HEX_DECODE_FAILED                "hex decode failed"
#define DUK_STR_INVALID_BYTECODE                 "invalid bytecode"
#define DUK_STR_NO_SOURCECODE                    "no sourcecode"
#define DUK_STR_RESULT_TOO_LONG                  "result too long"
#define DUK_STR_INVALID_CFUNC_RC                 "invalid C function rc"
#define DUK_STR_INVALID_INSTANCEOF_RVAL          "invalid instanceof rval"
#define DUK_STR_INVALID_INSTANCEOF_RVAL_NOPROTO  "instanceof rval has no .prototype"

/* JSON */
#define DUK_STR_FMT_PTR                          "%p"
#define DUK_STR_FMT_INVALID_JSON                 "invalid json (at offset %ld)"
#define DUK_STR_JSONDEC_RECLIMIT                 "json decode recursion limit"
#define DUK_STR_JSONENC_RECLIMIT                 "json encode recursion limit"
#define DUK_STR_CYCLIC_INPUT                     "cyclic input"

/* Object property access */
#define DUK_STR_INVALID_BASE                     "invalid base value"
#define DUK_STR_STRICT_CALLER_READ               "cannot read strict 'caller'"
#define DUK_STR_PROXY_REJECTED                   "proxy rejected"
#define DUK_STR_INVALID_ARRAY_LENGTH             "invalid array length"
#define DUK_STR_SETTER_UNDEFINED                 "setter undefined"
#define DUK_STR_INVALID_DESCRIPTOR               "invalid descriptor"

/* Proxy */
#define DUK_STR_PROXY_REVOKED                    "proxy revoked"
#define DUK_STR_INVALID_TRAP_RESULT              "invalid trap result"

/* Variables */

/* Lexer */
#define DUK_STR_INVALID_ESCAPE                   "invalid escape"
#define DUK_STR_UNTERMINATED_STRING              "unterminated string"
#define DUK_STR_UNTERMINATED_COMMENT             "unterminated comment"
#define DUK_STR_UNTERMINATED_REGEXP              "unterminated regexp"
#define DUK_STR_TOKEN_LIMIT                      "token limit"
#define DUK_STR_REGEXP_SUPPORT_DISABLED          "regexp support disabled"
#define DUK_STR_INVALID_NUMBER_LITERAL           "invalid number literal"
#define DUK_STR_INVALID_TOKEN                    "invalid token"

/* Compiler */
#define DUK_STR_PARSE_ERROR                      "parse error"
#define DUK_STR_DUPLICATE_LABEL                  "duplicate label"
#define DUK_STR_INVALID_LABEL                    "invalid label"
#define DUK_STR_INVALID_ARRAY_LITERAL            "invalid array literal"
#define DUK_STR_INVALID_OBJECT_LITERAL           "invalid object literal"
#define DUK_STR_INVALID_VAR_DECLARATION          "invalid variable declaration"
#define DUK_STR_CANNOT_DELETE_IDENTIFIER         "cannot delete identifier"
#define DUK_STR_INVALID_EXPRESSION               "invalid expression"
#define DUK_STR_INVALID_LVALUE                   "invalid lvalue"
#define DUK_STR_INVALID_NEWTARGET                "invalid new.target"
#define DUK_STR_EXPECTED_IDENTIFIER              "expected identifier"
#define DUK_STR_EMPTY_EXPR_NOT_ALLOWED           "empty expression not allowed"
#define DUK_STR_INVALID_FOR                      "invalid for statement"
#define DUK_STR_INVALID_SWITCH                   "invalid switch statement"
#define DUK_STR_INVALID_BREAK_CONT_LABEL         "invalid break/continue label"
#define DUK_STR_INVALID_RETURN                   "invalid return"
#define DUK_STR_INVALID_TRY                      "invalid try"
#define DUK_STR_INVALID_THROW                    "invalid throw"
#define DUK_STR_WITH_IN_STRICT_MODE              "with in strict mode"
#define DUK_STR_FUNC_STMT_NOT_ALLOWED            "function statement not allowed"
#define DUK_STR_UNTERMINATED_STMT                "unterminated statement"
#define DUK_STR_INVALID_ARG_NAME                 "invalid argument name"
#define DUK_STR_INVALID_FUNC_NAME                "invalid function name"
#define DUK_STR_INVALID_GETSET_NAME              "invalid getter/setter name"
#define DUK_STR_FUNC_NAME_REQUIRED               "function name required"

/* RegExp */
#define DUK_STR_INVALID_QUANTIFIER               "invalid regexp quantifier"
#define DUK_STR_INVALID_QUANTIFIER_NO_ATOM       "quantifier without preceding atom"
#define DUK_STR_INVALID_QUANTIFIER_VALUES        "quantifier values invalid (qmin > qmax)"
#define DUK_STR_QUANTIFIER_TOO_MANY_COPIES       "quantifier requires too many atom copies"
#define DUK_STR_UNEXPECTED_CLOSING_PAREN         "unexpected closing parenthesis"
#define DUK_STR_UNEXPECTED_END_OF_PATTERN        "unexpected end of pattern"
#define DUK_STR_UNEXPECTED_REGEXP_TOKEN          "unexpected token in regexp"
#define DUK_STR_INVALID_REGEXP_FLAGS             "invalid regexp flags"
#define DUK_STR_INVALID_REGEXP_ESCAPE            "invalid regexp escape"
#define DUK_STR_INVALID_BACKREFS                 "invalid backreference(s)"
#define DUK_STR_INVALID_REGEXP_CHARACTER         "invalid regexp character"
#define DUK_STR_INVALID_REGEXP_GROUP             "invalid regexp group"
#define DUK_STR_UNTERMINATED_CHARCLASS           "unterminated character class"
#define DUK_STR_INVALID_RANGE                    "invalid range"

/* Limits */
#define DUK_STR_VALSTACK_LIMIT                   "valstack limit"
#define DUK_STR_CALLSTACK_LIMIT                  "callstack limit"
#define DUK_STR_PROTOTYPE_CHAIN_LIMIT            "prototype chain limit"
#define DUK_STR_BOUND_CHAIN_LIMIT                "function call bound chain limit"
#define DUK_STR_NATIVE_STACK_LIMIT               "C stack depth limit"
#define DUK_STR_COMPILER_RECURSION_LIMIT         "compiler recursion limit"
#define DUK_STR_BYTECODE_LIMIT                   "bytecode limit"
#define DUK_STR_REG_LIMIT                        "register limit"
#define DUK_STR_TEMP_LIMIT                       "temp limit"
#define DUK_STR_CONST_LIMIT                      "const limit"
#define DUK_STR_FUNC_LIMIT                       "function limit"
#define DUK_STR_REGEXP_COMPILER_RECURSION_LIMIT  "regexp compiler recursion limit"
#define DUK_STR_REGEXP_EXECUTOR_RECURSION_LIMIT  "regexp executor recursion limit"
#define DUK_STR_REGEXP_EXECUTOR_STEP_LIMIT       "regexp step limit"

#endif  /* DUK_ERRMSG_H_INCLUDED */
/* #include duk_js_bytecode.h */
/*
 *  ECMAScript bytecode
 */

#if !defined(DUK_JS_BYTECODE_H_INCLUDED)
#define DUK_JS_BYTECODE_H_INCLUDED

/*
 *  Bytecode instruction layout
 *  ===========================
 *
 *  Instructions are unsigned 32-bit integers divided as follows:
 *
 *  !3!3!2!2!2!2!2!2!2!2!2!2!1!1!1!1!1!1!1!1!1!1! ! ! ! ! ! ! ! ! ! !
 *  !1!0!9!8!7!6!5!4!3!2!1!0!9!8!7!6!5!4!3!2!1!0!9!8!7!6!5!4!3!2!1!0!
 *  +-----------------------------------------------+---------------+
 *  !       C       !       B       !       A       !       OP      !
 *  +-----------------------------------------------+---------------+
 *
 *  OP (8 bits):  opcode (DUK_OP_*), access should be fastest
 *                consecutive opcodes allocated when opcode needs flags
 *   A (8 bits):  typically a target register number
 *   B (8 bits):  typically first source register/constant number
 *   C (8 bits):  typically second source register/constant number
 *
 *  Some instructions combine BC or ABC together for larger parameter values.
 *  Signed integers (e.g. jump offsets) are encoded as unsigned, with an
 *  opcode specific bias.
 *
 *  Some opcodes have flags which are handled by allocating consecutive
 *  opcodes to make space for 1-N flags.  Flags can also be e.g. in the 'A'
 *  field when there's room for the specific opcode.
 *
 *  For example, if three flags were needed, they could be allocated from
 *  the opcode field as follows:
 *
 *  !3!3!2!2!2!2!2!2!2!2!2!2!1!1!1!1!1!1!1!1!1!1! ! ! ! ! ! ! ! ! ! !
 *  !1!0!9!8!7!6!5!4!3!2!1!0!9!8!7!6!5!4!3!2!1!0!9!8!7!6!5!4!3!2!1!0!
 *  +-----------------------------------------------+---------------+
 *  !       C       !       B       !       A       !    OP   !Z!Y!X!
 *  +-----------------------------------------------+---------------+
 *
 *  Some opcodes accept a reg/const argument which is handled by allocating
 *  flags in the OP field, see DUK_BC_ISREG() and DUK_BC_ISCONST().  The
 *  following convention is shared by most opcodes, so that the compiler
 *  can handle reg/const flagging without opcode specific code paths:
 *
 *  !3!3!2!2!2!2!2!2!2!2!2!2!1!1!1!1!1!1!1!1!1!1! ! ! ! ! ! ! ! ! ! !
 *  !1!0!9!8!7!6!5!4!3!2!1!0!9!8!7!6!5!4!3!2!1!0!9!8!7!6!5!4!3!2!1!0!
 *  +-----------------------------------------------+---------------+
 *  !       C       !       B       !       A       !     OP    !Y!X!
 *  +-----------------------------------------------+---------------+
 *
 *    X  1=B is const, 0=B is reg
 *    Y  1=C is const, 0=C is reg
 *
 *    In effect OP, OP + 1, OP + 2, and OP + 3 are allocated from the
 *    8-bit opcode space for a single logical opcode.  The base opcode
 *    number should be divisible by 4.  If the opcode is called 'FOO'
 *    the following opcode constants would be defined:
 *
 *      DUK_OP_FOO     100       // base opcode number
 *      DUK_OP_FOO_RR  100       // FOO, B=reg, C=reg
 *      DUK_OP_FOO_CR  101       // FOO, B=const, C=reg
 *      DUK_OP_FOO_RC  102       // FOO, B=reg, C=const
 *      DUK_OP_FOO_CC  103       // FOO, B=const, C=const
 *
 *  If only B or C is a reg/const, the unused opcode combinations can be
 *  used for other opcodes (which take no reg/const argument).  However,
 *  such opcode values are initially reserved, at least while opcode space
 *  is available.  For example, if 'BAR' uses B for a register field and
 *  C is a reg/const:
 *
 *      DUK_OP_BAR            116    // base opcode number
 *      DUK_OP_BAR_RR         116    // BAR, B=reg, C=reg
 *      DUK_OP_BAR_CR_UNUSED  117    // unused, could be repurposed
 *      DUK_OP_BAR_RC         118    // BAR, B=reg, C=const
 *      DUK_OP_BAR_CC_UNUSED  119    // unused, could be repurposed
 *
 *  Macro naming is a bit misleading, e.g. "ABC" in macro name but the
 *  field layout is concretely "CBA" in the register.
 */

typedef duk_uint32_t duk_instr_t;

#define DUK_BC_SHIFT_OP             0
#define DUK_BC_SHIFT_A              8
#define DUK_BC_SHIFT_B              16
#define DUK_BC_SHIFT_C              24
#define DUK_BC_SHIFT_BC             DUK_BC_SHIFT_B
#define DUK_BC_SHIFT_ABC            DUK_BC_SHIFT_A

#define DUK_BC_UNSHIFTED_MASK_OP    0xffUL
#define DUK_BC_UNSHIFTED_MASK_A     0xffUL
#define DUK_BC_UNSHIFTED_MASK_B     0xffUL
#define DUK_BC_UNSHIFTED_MASK_C     0xffUL
#define DUK_BC_UNSHIFTED_MASK_BC    0xffffUL
#define DUK_BC_UNSHIFTED_MASK_ABC   0xffffffUL

#define DUK_BC_SHIFTED_MASK_OP      (DUK_BC_UNSHIFTED_MASK_OP << DUK_BC_SHIFT_OP)
#define DUK_BC_SHIFTED_MASK_A       (DUK_BC_UNSHIFTED_MASK_A << DUK_BC_SHIFT_A)
#define DUK_BC_SHIFTED_MASK_B       (DUK_BC_UNSHIFTED_MASK_B << DUK_BC_SHIFT_B)
#define DUK_BC_SHIFTED_MASK_C       (DUK_BC_UNSHIFTED_MASK_C << DUK_BC_SHIFT_C)
#define DUK_BC_SHIFTED_MASK_BC      (DUK_BC_UNSHIFTED_MASK_BC << DUK_BC_SHIFT_BC)
#define DUK_BC_SHIFTED_MASK_ABC     (DUK_BC_UNSHIFTED_MASK_ABC << DUK_BC_SHIFT_ABC)

#define DUK_DEC_OP(x)               ((x) & 0xffUL)
#define DUK_DEC_A(x)                (((x) >> 8) & 0xffUL)
#define DUK_DEC_B(x)                (((x) >> 16) & 0xffUL)
#define DUK_DEC_C(x)                (((x) >> 24) & 0xffUL)
#define DUK_DEC_BC(x)               (((x) >> 16) & 0xffffUL)
#define DUK_DEC_ABC(x)              (((x) >> 8) & 0xffffffUL)

#define DUK_ENC_OP(op)              ((duk_instr_t) (op))
#define DUK_ENC_OP_ABC(op,abc)      ((duk_instr_t) ( \
                                        (((duk_instr_t) (abc)) << 8) | \
                                        ((duk_instr_t) (op)) \
                                    ))
#define DUK_ENC_OP_A_BC(op,a,bc)    ((duk_instr_t) ( \
                                        (((duk_instr_t) (bc)) << 16) | \
                                        (((duk_instr_t) (a)) << 8) | \
                                        ((duk_instr_t) (op)) \
                                    ))
#define DUK_ENC_OP_A_B_C(op,a,b,c)  ((duk_instr_t) ( \
                                        (((duk_instr_t) (c)) << 24) | \
                                        (((duk_instr_t) (b)) << 16) | \
                                        (((duk_instr_t) (a)) << 8) | \
                                        ((duk_instr_t) (op)) \
                                    ))
#define DUK_ENC_OP_A_B(op,a,b)      DUK_ENC_OP_A_B_C((op),(a),(b),0)
#define DUK_ENC_OP_A(op,a)          DUK_ENC_OP_A_B_C((op),(a),0,0)
#define DUK_ENC_OP_BC(op,bc)        DUK_ENC_OP_A_BC((op),0,(bc))

/* Get opcode base value with B/C reg/const flags cleared. */
#define DUK_BC_NOREGCONST_OP(op)    ((op) & 0xfc)

/* Constants should be signed so that signed arithmetic involving them
 * won't cause values to be coerced accidentally to unsigned.
 */
#define DUK_BC_OP_MIN               0
#define DUK_BC_OP_MAX               0xffL
#define DUK_BC_A_MIN                0
#define DUK_BC_A_MAX                0xffL
#define DUK_BC_B_MIN                0
#define DUK_BC_B_MAX                0xffL
#define DUK_BC_C_MIN                0
#define DUK_BC_C_MAX                0xffL
#define DUK_BC_BC_MIN               0
#define DUK_BC_BC_MAX               0xffffL
#define DUK_BC_ABC_MIN              0
#define DUK_BC_ABC_MAX              0xffffffL

/* Masks for B/C reg/const indicator in opcode field. */
#define DUK_BC_REGCONST_B           (0x01UL)
#define DUK_BC_REGCONST_C           (0x02UL)

/* Misc. masks for opcode field. */
#define DUK_BC_INCDECP_FLAG_DEC     (0x04UL)
#define DUK_BC_INCDECP_FLAG_POST    (0x08UL)

/* Opcodes. */
#define DUK_OP_LDREG                0
#define DUK_OP_STREG                1
#define DUK_OP_JUMP                 2
#define DUK_OP_LDCONST              3
#define DUK_OP_LDINT                4
#define DUK_OP_LDINTX               5
#define DUK_OP_LDTHIS               6
#define DUK_OP_LDUNDEF              7
#define DUK_OP_LDNULL               8
#define DUK_OP_LDTRUE               9
#define DUK_OP_LDFALSE              10
#define DUK_OP_GETVAR               11
#define DUK_OP_BNOT                 12
#define DUK_OP_LNOT                 13
#define DUK_OP_UNM                  14
#define DUK_OP_UNP                  15
#define DUK_OP_EQ                   16
#define DUK_OP_EQ_RR                16
#define DUK_OP_EQ_CR                17
#define DUK_OP_EQ_RC                18
#define DUK_OP_EQ_CC                19
#define DUK_OP_NEQ                  20
#define DUK_OP_NEQ_RR               20
#define DUK_OP_NEQ_CR               21
#define DUK_OP_NEQ_RC               22
#define DUK_OP_NEQ_CC               23
#define DUK_OP_SEQ                  24
#define DUK_OP_SEQ_RR               24
#define DUK_OP_SEQ_CR               25
#define DUK_OP_SEQ_RC               26
#define DUK_OP_SEQ_CC               27
#define DUK_OP_SNEQ                 28
#define DUK_OP_SNEQ_RR              28
#define DUK_OP_SNEQ_CR              29
#define DUK_OP_SNEQ_RC              30
#define DUK_OP_SNEQ_CC              31
#define DUK_OP_GT                   32
#define DUK_OP_GT_RR                32
#define DUK_OP_GT_CR                33
#define DUK_OP_GT_RC                34
#define DUK_OP_GT_CC                35
#define DUK_OP_GE                   36
#define DUK_OP_GE_RR                36
#define DUK_OP_GE_CR                37
#define DUK_OP_GE_RC                38
#define DUK_OP_GE_CC                39
#define DUK_OP_LT                   40
#define DUK_OP_LT_RR                40
#define DUK_OP_LT_CR                41
#define DUK_OP_LT_RC                42
#define DUK_OP_LT_CC                43
#define DUK_OP_LE                   44
#define DUK_OP_LE_RR                44
#define DUK_OP_LE_CR                45
#define DUK_OP_LE_RC                46
#define DUK_OP_LE_CC                47
#define DUK_OP_IFTRUE               48
#define DUK_OP_IFTRUE_R             48
#define DUK_OP_IFTRUE_C             49
#define DUK_OP_IFFALSE              50
#define DUK_OP_IFFALSE_R            50
#define DUK_OP_IFFALSE_C            51
#define DUK_OP_ADD                  52
#define DUK_OP_ADD_RR               52
#define DUK_OP_ADD_CR               53
#define DUK_OP_ADD_RC               54
#define DUK_OP_ADD_CC               55
#define DUK_OP_SUB                  56
#define DUK_OP_SUB_RR               56
#define DUK_OP_SUB_CR               57
#define DUK_OP_SUB_RC               58
#define DUK_OP_SUB_CC               59
#define DUK_OP_MUL                  60
#define DUK_OP_MUL_RR               60
#define DUK_OP_MUL_CR               61
#define DUK_OP_MUL_RC               62
#define DUK_OP_MUL_CC               63
#define DUK_OP_DIV                  64
#define DUK_OP_DIV_RR               64
#define DUK_OP_DIV_CR               65
#define DUK_OP_DIV_RC               66
#define DUK_OP_DIV_CC               67
#define DUK_OP_MOD                  68
#define DUK_OP_MOD_RR               68
#define DUK_OP_MOD_CR               69
#define DUK_OP_MOD_RC               70
#define DUK_OP_MOD_CC               71
#define DUK_OP_EXP                  72
#define DUK_OP_EXP_RR               72
#define DUK_OP_EXP_CR               73
#define DUK_OP_EXP_RC               74
#define DUK_OP_EXP_CC               75
#define DUK_OP_BAND                 76
#define DUK_OP_BAND_RR              76
#define DUK_OP_BAND_CR              77
#define DUK_OP_BAND_RC              78
#define DUK_OP_BAND_CC              79
#define DUK_OP_BOR                  80
#define DUK_OP_BOR_RR               80
#define DUK_OP_BOR_CR               81
#define DUK_OP_BOR_RC               82
#define DUK_OP_BOR_CC               83
#define DUK_OP_BXOR                 84
#define DUK_OP_BXOR_RR              84
#define DUK_OP_BXOR_CR              85
#define DUK_OP_BXOR_RC              86
#define DUK_OP_BXOR_CC              87
#define DUK_OP_BASL                 88
#define DUK_OP_BASL_RR              88
#define DUK_OP_BASL_CR              89
#define DUK_OP_BASL_RC              90
#define DUK_OP_BASL_CC              91
#define DUK_OP_BLSR                 92
#define DUK_OP_BLSR_RR              92
#define DUK_OP_BLSR_CR              93
#define DUK_OP_BLSR_RC              94
#define DUK_OP_BLSR_CC              95
#define DUK_OP_BASR                 96
#define DUK_OP_BASR_RR              96
#define DUK_OP_BASR_CR              97
#define DUK_OP_BASR_RC              98
#define DUK_OP_BASR_CC              99
#define DUK_OP_INSTOF               100
#define DUK_OP_INSTOF_RR            100
#define DUK_OP_INSTOF_CR            101
#define DUK_OP_INSTOF_RC            102
#define DUK_OP_INSTOF_CC            103
#define DUK_OP_IN                   104
#define DUK_OP_IN_RR                104
#define DUK_OP_IN_CR                105
#define DUK_OP_IN_RC                106
#define DUK_OP_IN_CC                107
#define DUK_OP_GETPROP              108
#define DUK_OP_GETPROP_RR           108
#define DUK_OP_GETPROP_CR           109
#define DUK_OP_GETPROP_RC           110
#define DUK_OP_GETPROP_CC           111
#define DUK_OP_PUTPROP              112
#define DUK_OP_PUTPROP_RR           112
#define DUK_OP_PUTPROP_CR           113
#define DUK_OP_PUTPROP_RC           114
#define DUK_OP_PUTPROP_CC           115
#define DUK_OP_DELPROP              116
#define DUK_OP_DELPROP_RR           116
#define DUK_OP_DELPROP_CR_UNUSED    117  /* unused now */
#define DUK_OP_DELPROP_RC           118
#define DUK_OP_DELPROP_CC_UNUSED    119  /* unused now */
#define DUK_OP_PREINCR              120  /* pre/post opcode values have constraints, */
#define DUK_OP_PREDECR              121  /* see duk_js_executor.c and duk_js_compiler.c. */
#define DUK_OP_POSTINCR             122
#define DUK_OP_POSTDECR             123
#define DUK_OP_PREINCV              124
#define DUK_OP_PREDECV              125
#define DUK_OP_POSTINCV             126
#define DUK_OP_POSTDECV             127
#define DUK_OP_PREINCP              128  /* pre/post inc/dec prop opcodes have constraints */
#define DUK_OP_PREINCP_RR           128
#define DUK_OP_PREINCP_CR           129
#define DUK_OP_PREINCP_RC           130
#define DUK_OP_PREINCP_CC           131
#define DUK_OP_PREDECP              132
#define DUK_OP_PREDECP_RR           132
#define DUK_OP_PREDECP_CR           133
#define DUK_OP_PREDECP_RC           134
#define DUK_OP_PREDECP_CC           135
#define DUK_OP_POSTINCP             136
#define DUK_OP_POSTINCP_RR          136
#define DUK_OP_POSTINCP_CR          137
#define DUK_OP_POSTINCP_RC          138
#define DUK_OP_POSTINCP_CC          139
#define DUK_OP_POSTDECP             140
#define DUK_OP_POSTDECP_RR          140
#define DUK_OP_POSTDECP_CR          141
#define DUK_OP_POSTDECP_RC          142
#define DUK_OP_POSTDECP_CC          143
#define DUK_OP_DECLVAR              144
#define DUK_OP_DECLVAR_RR           144
#define DUK_OP_DECLVAR_CR           145
#define DUK_OP_DECLVAR_RC           146
#define DUK_OP_DECLVAR_CC           147
#define DUK_OP_REGEXP               148
#define DUK_OP_REGEXP_RR            148
#define DUK_OP_REGEXP_CR            149
#define DUK_OP_REGEXP_RC            150
#define DUK_OP_REGEXP_CC            151
#define DUK_OP_CLOSURE              152
#define DUK_OP_TYPEOF               153
#define DUK_OP_TYPEOFID             154
#define DUK_OP_PUTVAR               155
#define DUK_OP_DELVAR               156
#define DUK_OP_RETREG               157
#define DUK_OP_RETUNDEF             158
#define DUK_OP_RETCONST             159
#define DUK_OP_RETCONSTN            160  /* return const without incref (e.g. number) */
#define DUK_OP_LABEL                161
#define DUK_OP_ENDLABEL             162
#define DUK_OP_BREAK                163
#define DUK_OP_CONTINUE             164
#define DUK_OP_TRYCATCH             165
#define DUK_OP_ENDTRY               166
#define DUK_OP_ENDCATCH             167
#define DUK_OP_ENDFIN               168
#define DUK_OP_THROW                169
#define DUK_OP_INVLHS               170
#define DUK_OP_CSREG                171
#define DUK_OP_CSVAR                172
#define DUK_OP_CSVAR_RR             172
#define DUK_OP_CSVAR_CR             173
#define DUK_OP_CSVAR_RC             174
#define DUK_OP_CSVAR_CC             175
#define DUK_OP_CALL0                176  /* DUK_OP_CALL0 & 0x0F must be zero. */
#define DUK_OP_CALL1                177
#define DUK_OP_CALL2                178
#define DUK_OP_CALL3                179
#define DUK_OP_CALL4                180
#define DUK_OP_CALL5                181
#define DUK_OP_CALL6                182
#define DUK_OP_CALL7                183
#define DUK_OP_CALL8                184
#define DUK_OP_CALL9                185
#define DUK_OP_CALL10               186
#define DUK_OP_CALL11               187
#define DUK_OP_CALL12               188
#define DUK_OP_CALL13               189
#define DUK_OP_CALL14               190
#define DUK_OP_CALL15               191
#define DUK_OP_NEWOBJ               192
#define DUK_OP_NEWARR               193
#define DUK_OP_MPUTOBJ              194
#define DUK_OP_MPUTOBJI             195
#define DUK_OP_INITSET              196
#define DUK_OP_INITGET              197
#define DUK_OP_MPUTARR              198
#define DUK_OP_MPUTARRI             199
#define DUK_OP_SETALEN              200
#define DUK_OP_INITENUM             201
#define DUK_OP_NEXTENUM             202
#define DUK_OP_NEWTARGET            203
#define DUK_OP_DEBUGGER             204
#define DUK_OP_NOP                  205
#define DUK_OP_INVALID              206
#define DUK_OP_UNUSED207            207
#define DUK_OP_GETPROPC             208
#define DUK_OP_GETPROPC_RR          208
#define DUK_OP_GETPROPC_CR          209
#define DUK_OP_GETPROPC_RC          210
#define DUK_OP_GETPROPC_CC          211
#define DUK_OP_UNUSED212            212
#define DUK_OP_UNUSED213            213
#define DUK_OP_UNUSED214            214
#define DUK_OP_UNUSED215            215
#define DUK_OP_UNUSED216            216
#define DUK_OP_UNUSED217            217
#define DUK_OP_UNUSED218            218
#define DUK_OP_UNUSED219            219
#define DUK_OP_UNUSED220            220
#define DUK_OP_UNUSED221            221
#define DUK_OP_UNUSED222            222
#define DUK_OP_UNUSED223            223
#define DUK_OP_UNUSED224            224
#define DUK_OP_UNUSED225            225
#define DUK_OP_UNUSED226            226
#define DUK_OP_UNUSED227            227
#define DUK_OP_UNUSED228            228
#define DUK_OP_UNUSED229            229
#define DUK_OP_UNUSED230            230
#define DUK_OP_UNUSED231            231
#define DUK_OP_UNUSED232            232
#define DUK_OP_UNUSED233            233
#define DUK_OP_UNUSED234            234
#define DUK_OP_UNUSED235            235
#define DUK_OP_UNUSED236            236
#define DUK_OP_UNUSED237            237
#define DUK_OP_UNUSED238            238
#define DUK_OP_UNUSED239            239
#define DUK_OP_UNUSED240            240
#define DUK_OP_UNUSED241            241
#define DUK_OP_UNUSED242            242
#define DUK_OP_UNUSED243            243
#define DUK_OP_UNUSED244            244
#define DUK_OP_UNUSED245            245
#define DUK_OP_UNUSED246            246
#define DUK_OP_UNUSED247            247
#define DUK_OP_UNUSED248            248
#define DUK_OP_UNUSED249            249
#define DUK_OP_UNUSED250            250
#define DUK_OP_UNUSED251            251
#define DUK_OP_UNUSED252            252
#define DUK_OP_UNUSED253            253
#define DUK_OP_UNUSED254            254
#define DUK_OP_UNUSED255            255
#define DUK_OP_NONE                 256  /* dummy value used as marker (doesn't fit in 8-bit field) */

/* XXX: Allocate flags from opcode field?  Would take 16 opcode slots
 * but avoids shuffling in more cases.  Maybe not worth it.
 */
/* DUK_OP_TRYCATCH flags in A. */
#define DUK_BC_TRYCATCH_FLAG_HAVE_CATCH     (1U << 0)
#define DUK_BC_TRYCATCH_FLAG_HAVE_FINALLY   (1U << 1)
#define DUK_BC_TRYCATCH_FLAG_CATCH_BINDING  (1U << 2)
#define DUK_BC_TRYCATCH_FLAG_WITH_BINDING   (1U << 3)

/* DUK_OP_DECLVAR flags in A; bottom bits are reserved for propdesc flags
 * (DUK_PROPDESC_FLAG_XXX).
 */
#define DUK_BC_DECLVAR_FLAG_FUNC_DECL       (1U << 4)  /* function declaration */

/* DUK_OP_CALLn flags, part of opcode field.  Three lowest bits must match
 * DUK_CALL_FLAG_xxx directly.
 */
#define DUK_BC_CALL_FLAG_TAILCALL           (1U << 0)
#define DUK_BC_CALL_FLAG_CONSTRUCT          (1U << 1)
#define DUK_BC_CALL_FLAG_CALLED_AS_EVAL     (1U << 2)
#define DUK_BC_CALL_FLAG_INDIRECT           (1U << 3)

/* Misc constants and helper macros. */
#define DUK_BC_LDINT_BIAS           (1L << 15)
#define DUK_BC_LDINTX_SHIFT         16
#define DUK_BC_JUMP_BIAS            (1L << 23)

#endif  /* DUK_JS_BYTECODE_H_INCLUDED */
/* #include duk_lexer.h */
/*
 *  Lexer defines.
 */

#if !defined(DUK_LEXER_H_INCLUDED)
#define DUK_LEXER_H_INCLUDED

typedef void (*duk_re_range_callback)(void *user, duk_codepoint_t r1, duk_codepoint_t r2, duk_bool_t direct);

/*
 *  A token is interpreted as any possible production of InputElementDiv
 *  and InputElementRegExp, see E5 Section 7 in its entirety.  Note that
 *  the E5 "Token" production does not cover all actual tokens of the
 *  language (which is explicitly stated in the specification, Section 7.5).
 *  Null and boolean literals are defined as part of both ReservedWord
 *  (E5 Section 7.6.1) and Literal (E5 Section 7.8) productions.  Here,
 *  null and boolean values have literal tokens, and are not reserved
 *  words.
 *
 *  Decimal literal negative/positive sign is -not- part of DUK_TOK_NUMBER.
 *  The number tokens always have a non-negative value.  The unary minus
 *  operator in "-1.0" is optimized during compilation to yield a single
 *  negative constant.
 *
 *  Token numbering is free except that reserved words are required to be
 *  in a continuous range and in a particular order.  See genstrings.py.
 */

#define DUK_LEXER_INITCTX(ctx)        duk_lexer_initctx((ctx))

#define DUK_LEXER_SETPOINT(ctx,pt)    duk_lexer_setpoint((ctx), (pt))

#define DUK_LEXER_GETPOINT(ctx,pt)    duk_lexer_getpoint((ctx), (pt))

/* Currently 6 characters of lookup are actually needed (duk_lexer.c). */
#define DUK_LEXER_WINDOW_SIZE                     6
#if defined(DUK_USE_LEXER_SLIDING_WINDOW)
#define DUK_LEXER_BUFFER_SIZE                     64
#endif

#define DUK_TOK_MINVAL                            0

/* returned after EOF (infinite amount) */
#define DUK_TOK_EOF                               0

/* identifier names (E5 Section 7.6) */
#define DUK_TOK_IDENTIFIER                        1

/* reserved words: keywords */
#define DUK_TOK_START_RESERVED                    2
#define DUK_TOK_BREAK                             2
#define DUK_TOK_CASE                              3
#define DUK_TOK_CATCH                             4
#define DUK_TOK_CONTINUE                          5
#define DUK_TOK_DEBUGGER                          6
#define DUK_TOK_DEFAULT                           7
#define DUK_TOK_DELETE                            8
#define DUK_TOK_DO                                9
#define DUK_TOK_ELSE                              10
#define DUK_TOK_FINALLY                           11
#define DUK_TOK_FOR                               12
#define DUK_TOK_FUNCTION                          13
#define DUK_TOK_IF                                14
#define DUK_TOK_IN                                15
#define DUK_TOK_INSTANCEOF                        16
#define DUK_TOK_NEW                               17
#define DUK_TOK_RETURN                            18
#define DUK_TOK_SWITCH                            19
#define DUK_TOK_THIS                              20
#define DUK_TOK_THROW                             21
#define DUK_TOK_TRY                               22
#define DUK_TOK_TYPEOF                            23
#define DUK_TOK_VAR                               24
#define DUK_TOK_CONST                             25
#define DUK_TOK_VOID                              26
#define DUK_TOK_WHILE                             27
#define DUK_TOK_WITH                              28

/* reserved words: future reserved words */
#define DUK_TOK_CLASS                             29
#define DUK_TOK_ENUM                              30
#define DUK_TOK_EXPORT                            31
#define DUK_TOK_EXTENDS                           32
#define DUK_TOK_IMPORT                            33
#define DUK_TOK_SUPER                             34

/* "null", "true", and "false" are always reserved words.
 * Note that "get" and "set" are not!
 */
#define DUK_TOK_NULL                              35
#define DUK_TOK_TRUE                              36
#define DUK_TOK_FALSE                             37

/* reserved words: additional future reserved words in strict mode */
#define DUK_TOK_START_STRICT_RESERVED             38  /* inclusive */
#define DUK_TOK_IMPLEMENTS                        38
#define DUK_TOK_INTERFACE                         39
#define DUK_TOK_LET                               40
#define DUK_TOK_PACKAGE                           41
#define DUK_TOK_PRIVATE                           42
#define DUK_TOK_PROTECTED                         43
#define DUK_TOK_PUBLIC                            44
#define DUK_TOK_STATIC                            45
#define DUK_TOK_YIELD                             46

#define DUK_TOK_END_RESERVED                      47  /* exclusive */

/* "get" and "set" are tokens but NOT ReservedWords.  They are currently
 * parsed and identifiers and these defines are actually now unused.
 */
#define DUK_TOK_GET                               47
#define DUK_TOK_SET                               48

/* punctuators (unlike the spec, also includes "/" and "/=") */
#define DUK_TOK_LCURLY                            49
#define DUK_TOK_RCURLY                            50
#define DUK_TOK_LBRACKET                          51
#define DUK_TOK_RBRACKET                          52
#define DUK_TOK_LPAREN                            53
#define DUK_TOK_RPAREN                            54
#define DUK_TOK_PERIOD                            55
#define DUK_TOK_SEMICOLON                         56
#define DUK_TOK_COMMA                             57
#define DUK_TOK_LT                                58
#define DUK_TOK_GT                                59
#define DUK_TOK_LE                                60
#define DUK_TOK_GE                                61
#define DUK_TOK_EQ                                62
#define DUK_TOK_NEQ                               63
#define DUK_TOK_SEQ                               64
#define DUK_TOK_SNEQ                              65
#define DUK_TOK_ADD                               66
#define DUK_TOK_SUB                               67
#define DUK_TOK_MUL                               68
#define DUK_TOK_DIV                               69
#define DUK_TOK_MOD                               70
#define DUK_TOK_EXP                               71
#define DUK_TOK_INCREMENT                         72
#define DUK_TOK_DECREMENT                         73
#define DUK_TOK_ALSHIFT                           74   /* named "arithmetic" because result is signed */
#define DUK_TOK_ARSHIFT                           75
#define DUK_TOK_RSHIFT                            76
#define DUK_TOK_BAND                              77
#define DUK_TOK_BOR                               78
#define DUK_TOK_BXOR                              79
#define DUK_TOK_LNOT                              80
#define DUK_TOK_BNOT                              81
#define DUK_TOK_LAND                              82
#define DUK_TOK_LOR                               83
#define DUK_TOK_QUESTION                          84
#define DUK_TOK_COLON                             85
#define DUK_TOK_EQUALSIGN                         86
#define DUK_TOK_ADD_EQ                            87
#define DUK_TOK_SUB_EQ                            88
#define DUK_TOK_MUL_EQ                            89
#define DUK_TOK_DIV_EQ                            90
#define DUK_TOK_MOD_EQ                            91
#define DUK_TOK_EXP_EQ                            92
#define DUK_TOK_ALSHIFT_EQ                        93
#define DUK_TOK_ARSHIFT_EQ                        94
#define DUK_TOK_RSHIFT_EQ                         95
#define DUK_TOK_BAND_EQ                           96
#define DUK_TOK_BOR_EQ                            97
#define DUK_TOK_BXOR_EQ                           98

/* literals (E5 Section 7.8), except null, true, false, which are treated
 * like reserved words (above).
 */
#define DUK_TOK_NUMBER                            99
#define DUK_TOK_STRING                            100
#define DUK_TOK_REGEXP                            101

#define DUK_TOK_MAXVAL                            101  /* inclusive */

#define DUK_TOK_INVALID                           DUK_SMALL_UINT_MAX

/* Convert heap string index to a token (reserved words) */
#define DUK_STRIDX_TO_TOK(x)                        ((x) - DUK_STRIDX_START_RESERVED + DUK_TOK_START_RESERVED)

/* Sanity check */
#if (DUK_TOK_MAXVAL > 255)
#error DUK_TOK_MAXVAL too large, code assumes it fits into 8 bits
#endif

/* Sanity checks for string and token defines */
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_BREAK) != DUK_TOK_BREAK)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_CASE) != DUK_TOK_CASE)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_CATCH) != DUK_TOK_CATCH)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_CONTINUE) != DUK_TOK_CONTINUE)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_DEBUGGER) != DUK_TOK_DEBUGGER)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_DEFAULT) != DUK_TOK_DEFAULT)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_DELETE) != DUK_TOK_DELETE)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_DO) != DUK_TOK_DO)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_ELSE) != DUK_TOK_ELSE)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_FINALLY) != DUK_TOK_FINALLY)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_FOR) != DUK_TOK_FOR)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_LC_FUNCTION) != DUK_TOK_FUNCTION)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_IF) != DUK_TOK_IF)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_IN) != DUK_TOK_IN)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_INSTANCEOF) != DUK_TOK_INSTANCEOF)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_NEW) != DUK_TOK_NEW)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_RETURN) != DUK_TOK_RETURN)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_SWITCH) != DUK_TOK_SWITCH)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_THIS) != DUK_TOK_THIS)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_THROW) != DUK_TOK_THROW)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_TRY) != DUK_TOK_TRY)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_TYPEOF) != DUK_TOK_TYPEOF)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_VAR) != DUK_TOK_VAR)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_VOID) != DUK_TOK_VOID)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_WHILE) != DUK_TOK_WHILE)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_WITH) != DUK_TOK_WITH)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_CLASS) != DUK_TOK_CLASS)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_CONST) != DUK_TOK_CONST)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_ENUM) != DUK_TOK_ENUM)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_EXPORT) != DUK_TOK_EXPORT)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_EXTENDS) != DUK_TOK_EXTENDS)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_IMPORT) != DUK_TOK_IMPORT)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_SUPER) != DUK_TOK_SUPER)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_LC_NULL) != DUK_TOK_NULL)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_TRUE) != DUK_TOK_TRUE)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_FALSE) != DUK_TOK_FALSE)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_IMPLEMENTS) != DUK_TOK_IMPLEMENTS)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_INTERFACE) != DUK_TOK_INTERFACE)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_LET) != DUK_TOK_LET)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_PACKAGE) != DUK_TOK_PACKAGE)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_PRIVATE) != DUK_TOK_PRIVATE)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_PROTECTED) != DUK_TOK_PROTECTED)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_PUBLIC) != DUK_TOK_PUBLIC)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_STATIC) != DUK_TOK_STATIC)
#error mismatch in token defines
#endif
#if (DUK_STRIDX_TO_TOK(DUK_STRIDX_YIELD) != DUK_TOK_YIELD)
#error mismatch in token defines
#endif

/* Regexp tokens */
#define DUK_RETOK_EOF                              0
#define DUK_RETOK_DISJUNCTION                      1
#define DUK_RETOK_QUANTIFIER                       2
#define DUK_RETOK_ASSERT_START                     3
#define DUK_RETOK_ASSERT_END                       4
#define DUK_RETOK_ASSERT_WORD_BOUNDARY             5
#define DUK_RETOK_ASSERT_NOT_WORD_BOUNDARY         6
#define DUK_RETOK_ASSERT_START_POS_LOOKAHEAD       7
#define DUK_RETOK_ASSERT_START_NEG_LOOKAHEAD       8
#define DUK_RETOK_ATOM_PERIOD                      9
#define DUK_RETOK_ATOM_CHAR                        10
#define DUK_RETOK_ATOM_DIGIT                       11  /* assumptions in regexp compiler */
#define DUK_RETOK_ATOM_NOT_DIGIT                   12  /* -""- */
#define DUK_RETOK_ATOM_WHITE                       13  /* -""- */
#define DUK_RETOK_ATOM_NOT_WHITE                   14  /* -""- */
#define DUK_RETOK_ATOM_WORD_CHAR                   15  /* -""- */
#define DUK_RETOK_ATOM_NOT_WORD_CHAR               16  /* -""- */
#define DUK_RETOK_ATOM_BACKREFERENCE               17
#define DUK_RETOK_ATOM_START_CAPTURE_GROUP         18
#define DUK_RETOK_ATOM_START_NONCAPTURE_GROUP      19
#define DUK_RETOK_ATOM_START_CHARCLASS             20
#define DUK_RETOK_ATOM_START_CHARCLASS_INVERTED    21
#define DUK_RETOK_ATOM_END_GROUP                   22

/* Constants for duk_lexer_ctx.buf. */
#define DUK_LEXER_TEMP_BUF_LIMIT                   256

/* A token value.  Can be memcpy()'d, but note that slot1/slot2 values are on the valstack.
 * Some fields (like num, str1, str2) are only valid for specific token types and may have
 * stale values otherwise.
 */
struct duk_token {
	duk_small_uint_t t;           /* token type (with reserved word identification) */
	duk_small_uint_t t_nores;     /* token type (with reserved words as DUK_TOK_IDENTIFER) */
	duk_double_t num;             /* numeric value of token */
	duk_hstring *str1;            /* string 1 of token (borrowed, stored to ctx->slot1_idx) */
	duk_hstring *str2;            /* string 2 of token (borrowed, stored to ctx->slot2_idx) */
	duk_size_t start_offset;      /* start byte offset of token in lexer input */
	duk_int_t start_line;         /* start line of token (first char) */
	duk_int_t num_escapes;        /* number of escapes and line continuations (for directive prologue) */
	duk_bool_t lineterm;          /* token was preceded by a lineterm */
	duk_bool_t allow_auto_semi;   /* token allows automatic semicolon insertion (eof or preceded by newline) */
};

#define DUK_RE_QUANTIFIER_INFINITE         ((duk_uint32_t) 0xffffffffUL)

/* A regexp token value. */
struct duk_re_token {
	duk_small_uint_t t;          /* token type */
	duk_small_uint_t greedy;
	duk_uint32_t num;            /* numeric value (character, count) */
	duk_uint32_t qmin;
	duk_uint32_t qmax;
};

/* A structure for 'snapshotting' a point for rewinding */
struct duk_lexer_point {
	duk_size_t offset;
	duk_int_t line;
};

/* Lexer codepoint with additional info like offset/line number */
struct duk_lexer_codepoint {
	duk_codepoint_t codepoint;
	duk_size_t offset;
	duk_int_t line;
};

/* Lexer context.  Same context is used for ECMAScript and Regexp parsing. */
struct duk_lexer_ctx {
#if defined(DUK_USE_LEXER_SLIDING_WINDOW)
	duk_lexer_codepoint *window; /* unicode code points, window[0] is always next, points to 'buffer' */
	duk_lexer_codepoint buffer[DUK_LEXER_BUFFER_SIZE];
#else
	duk_lexer_codepoint window[DUK_LEXER_WINDOW_SIZE]; /* unicode code points, window[0] is always next */
#endif

	duk_hthread *thr;                              /* thread; minimizes argument passing */

	const duk_uint8_t *input;                      /* input string (may be a user pointer) */
	duk_size_t input_length;                       /* input byte length */
	duk_size_t input_offset;                       /* input offset for window leading edge (not window[0]) */
	duk_int_t input_line;                          /* input linenumber at input_offset (not window[0]), init to 1 */

	duk_idx_t slot1_idx;                           /* valstack slot for 1st token value */
	duk_idx_t slot2_idx;                           /* valstack slot for 2nd token value */
	duk_idx_t buf_idx;                             /* valstack slot for temp buffer */
	duk_hbuffer_dynamic *buf;                      /* temp accumulation buffer */
	duk_bufwriter_ctx bw;                          /* bufwriter for temp accumulation */

	duk_int_t token_count;                         /* number of tokens parsed */
	duk_int_t token_limit;                         /* maximum token count before error (sanity backstop) */

	duk_small_uint_t flags;                        /* lexer flags, use compiler flag defines for now */
};

/*
 *  Prototypes
 */

DUK_INTERNAL_DECL void duk_lexer_initctx(duk_lexer_ctx *lex_ctx);

DUK_INTERNAL_DECL void duk_lexer_getpoint(duk_lexer_ctx *lex_ctx, duk_lexer_point *pt);
DUK_INTERNAL_DECL void duk_lexer_setpoint(duk_lexer_ctx *lex_ctx, duk_lexer_point *pt);

DUK_INTERNAL_DECL
void duk_lexer_parse_js_input_element(duk_lexer_ctx *lex_ctx,
                                      duk_token *out_token,
                                      duk_bool_t strict_mode,
                                      duk_bool_t regexp_mode);
#if defined(DUK_USE_REGEXP_SUPPORT)
DUK_INTERNAL_DECL void duk_lexer_parse_re_token(duk_lexer_ctx *lex_ctx, duk_re_token *out_token);
DUK_INTERNAL_DECL void duk_lexer_parse_re_ranges(duk_lexer_ctx *lex_ctx, duk_re_range_callback gen_range, void *userdata);
#endif  /* DUK_USE_REGEXP_SUPPORT */

#endif  /* DUK_LEXER_H_INCLUDED */
/* #include duk_js_compiler.h */
/*
 *  ECMAScript compiler.
 */

#if !defined(DUK_JS_COMPILER_H_INCLUDED)
#define DUK_JS_COMPILER_H_INCLUDED

/* ECMAScript compiler limits */
#define DUK_COMPILER_TOKEN_LIMIT           100000000L  /* 1e8: protects against deeply nested inner functions */

/* maximum loopcount for peephole optimization */
#define DUK_COMPILER_PEEPHOLE_MAXITER      3

/* maximum bytecode length in instructions */
#define DUK_COMPILER_MAX_BYTECODE_LENGTH   (256L * 1024L * 1024L)  /* 1 GB */

/*
 *  Compiler intermediate values
 *
 *  Intermediate values describe either plain values (e.g. strings or
 *  numbers) or binary operations which have not yet been coerced into
 *  either a left-hand-side or right-hand-side role (e.g. object property).
 */

#define DUK_IVAL_NONE          0   /* no value */
#define DUK_IVAL_PLAIN         1   /* register, constant, or value */
#define DUK_IVAL_ARITH         2   /* binary arithmetic; DUK_OP_ADD, DUK_OP_EQ, other binary ops */
#define DUK_IVAL_PROP          3   /* property access */
#define DUK_IVAL_VAR           4   /* variable access */

#define DUK_ISPEC_NONE         0   /* no value */
#define DUK_ISPEC_VALUE        1   /* value resides in 'valstack_idx' */
#define DUK_ISPEC_REGCONST     2   /* value resides in a register or constant */

/* Bit mask which indicates that a regconst is a constant instead of a register.
 * Chosen so that when a regconst is cast to duk_int32_t, all consts are
 * negative values.
 */
#define DUK_REGCONST_CONST_MARKER    DUK_INT32_MIN  /* = -0x80000000 */

/* Type to represent a reg/const reference during compilation, with <0
 * indicating a constant.  Some call sites also use -1 to indicate 'none'.
 */
typedef duk_int32_t duk_regconst_t;

typedef struct {
	duk_small_uint_t t;          /* DUK_ISPEC_XXX */
	duk_regconst_t regconst;
	duk_idx_t valstack_idx;      /* always set; points to a reserved valstack slot */
} duk_ispec;

typedef struct {
	/*
	 *  PLAIN: x1
	 *  ARITH: x1 <op> x2
	 *  PROP: x1.x2
	 *  VAR: x1 (name)
	 */

	/* XXX: can be optimized for smaller footprint esp. on 32-bit environments */
	duk_small_uint_t t;          /* DUK_IVAL_XXX */
	duk_small_uint_t op;         /* bytecode opcode for binary ops */
	duk_ispec x1;
	duk_ispec x2;
} duk_ivalue;

/*
 *  Bytecode instruction representation during compilation
 *
 *  Contains the actual instruction and (optionally) debug info.
 */

struct duk_compiler_instr {
	duk_instr_t ins;
#if defined(DUK_USE_PC2LINE)
	duk_uint32_t line;
#endif
};

/*
 *  Compiler state
 */

#define DUK_LABEL_FLAG_ALLOW_BREAK       (1U << 0)
#define DUK_LABEL_FLAG_ALLOW_CONTINUE    (1U << 1)

#define DUK_DECL_TYPE_VAR                0
#define DUK_DECL_TYPE_FUNC               1

/* XXX: optimize to 16 bytes */
typedef struct {
	duk_small_uint_t flags;
	duk_int_t label_id;          /* numeric label_id (-1 reserved as marker) */
	duk_hstring *h_label;        /* borrowed label name */
	duk_int_t catch_depth;       /* catch depth at point of definition */
	duk_int_t pc_label;          /* pc of label statement:
	                              * pc+1: break jump site
	                              * pc+2: continue jump site
	                              */

	/* Fast jumps (which avoid longjmp) jump directly to the jump sites
	 * which are always known even while the iteration/switch statement
	 * is still being parsed.  A final peephole pass "straightens out"
	 * the jumps.
	 */
} duk_labelinfo;

/* Compiling state of one function, eventually converted to duk_hcompfunc */
struct duk_compiler_func {
	/* These pointers are at the start of the struct so that they pack
	 * nicely.  Mixing pointers and integer values is bad on some
	 * platforms (e.g. if int is 32 bits and pointers are 64 bits).
	 */

	duk_bufwriter_ctx bw_code;          /* bufwriter for code */

	duk_hstring *h_name;                /* function name (borrowed reference), ends up in _name */
	/* h_code: held in bw_code */
	duk_hobject *h_consts;              /* array */
	duk_hobject *h_funcs;               /* array of function templates: [func1, offset1, line1, func2, offset2, line2]
	                                     * offset/line points to closing brace to allow skipping on pass 2
	                                     */
	duk_hobject *h_decls;               /* array of declarations: [ name1, val1, name2, val2, ... ]
	                                     * valN = (typeN) | (fnum << 8), where fnum is inner func number (0 for vars)
	                                     * record function and variable declarations in pass 1
	                                     */
	duk_hobject *h_labelnames;          /* array of active label names */
	duk_hbuffer_dynamic *h_labelinfos;  /* C array of duk_labelinfo */
	duk_hobject *h_argnames;            /* array of formal argument names (-> _Formals) */
	duk_hobject *h_varmap;              /* variable map for pass 2 (identifier -> register number or null (unmapped)) */

	/* Value stack indices for tracking objects. */
	/* code_idx: not needed */
	duk_idx_t consts_idx;
	duk_idx_t funcs_idx;
	duk_idx_t decls_idx;
	duk_idx_t labelnames_idx;
	duk_idx_t labelinfos_idx;
	duk_idx_t argnames_idx;
	duk_idx_t varmap_idx;

	/* Temp reg handling. */
	duk_regconst_t temp_first;           /* first register that is a temporary (below: variables) */
	duk_regconst_t temp_next;            /* next temporary register to allocate */
	duk_regconst_t temp_max;             /* highest value of temp_reg (temp_max - 1 is highest used reg) */

	/* Shuffle registers if large number of regs/consts. */
	duk_regconst_t shuffle1;
	duk_regconst_t shuffle2;
	duk_regconst_t shuffle3;

	/* Stats for current expression being parsed. */
	duk_int_t nud_count;
	duk_int_t led_count;
	duk_int_t paren_level;              /* parenthesis count, 0 = top level */
	duk_bool_t expr_lhs;                /* expression is left-hand-side compatible */
	duk_bool_t allow_in;                /* current paren level allows 'in' token */

	/* Misc. */
	duk_int_t stmt_next;                /* statement id allocation (running counter) */
	duk_int_t label_next;               /* label id allocation (running counter) */
	duk_int_t catch_depth;              /* catch stack depth */
	duk_int_t with_depth;               /* with stack depth (affects identifier lookups) */
	duk_int_t fnum_next;                /* inner function numbering */
	duk_int_t num_formals;              /* number of formal arguments */
	duk_regconst_t reg_stmt_value;      /* register for writing value of 'non-empty' statements (global or eval code), -1 is marker */
#if defined(DUK_USE_DEBUGGER_SUPPORT)
	duk_int_t min_line;                 /* XXX: typing (duk_hcompfunc has duk_uint32_t) */
	duk_int_t max_line;
#endif

	/* Status booleans. */
	duk_uint8_t is_function;             /* is an actual function (not global/eval code) */
	duk_uint8_t is_eval;                 /* is eval code */
	duk_uint8_t is_global;               /* is global code */
	duk_uint8_t is_namebinding;          /* needs a name binding */
	duk_uint8_t is_constructable;        /* result is constructable */
	duk_uint8_t is_setget;               /* is a setter/getter */
	duk_uint8_t is_strict;               /* function is strict */
	duk_uint8_t is_notail;               /* function must not be tail called */
	duk_uint8_t in_directive_prologue;   /* parsing in "directive prologue", recognize directives */
	duk_uint8_t in_scanning;             /* parsing in "scanning" phase (first pass) */
	duk_uint8_t may_direct_eval;         /* function may call direct eval */
	duk_uint8_t id_access_arguments;     /* function refers to 'arguments' identifier */
	duk_uint8_t id_access_slow;          /* function makes one or more slow path accesses that won't match own static variables */
	duk_uint8_t id_access_slow_own;      /* function makes one or more slow path accesses that may match own static variables */
	duk_uint8_t is_arguments_shadowed;   /* argument/function declaration shadows 'arguments' */
	duk_uint8_t needs_shuffle;           /* function needs shuffle registers */
	duk_uint8_t reject_regexp_in_adv;    /* reject RegExp literal on next advance() call; needed for handling IdentifierName productions */
	duk_uint8_t allow_regexp_in_adv;     /* allow RegExp literal on next advance() call */
};

struct duk_compiler_ctx {
	duk_hthread *thr;

	/* filename being compiled (ends up in functions' '_filename' property) */
	duk_hstring *h_filename;            /* borrowed reference */

	/* lexing (tokenization) state (contains two valstack slot indices) */
	duk_lexer_ctx lex;

	/* current and previous token for parsing */
	duk_token prev_token;
	duk_token curr_token;
	duk_idx_t tok11_idx;                /* curr_token slot1 (matches 'lex' slot1_idx) */
	duk_idx_t tok12_idx;                /* curr_token slot2 (matches 'lex' slot2_idx) */
	duk_idx_t tok21_idx;                /* prev_token slot1 */
	duk_idx_t tok22_idx;                /* prev_token slot2 */

	/* recursion limit */
	duk_int_t recursion_depth;
	duk_int_t recursion_limit;

	/* code emission temporary */
	duk_int_t emit_jumpslot_pc;

	/* current function being compiled (embedded instead of pointer for more compact access) */
	duk_compiler_func curr_func;
};

/*
 *  Prototypes
 */

DUK_INTERNAL_DECL void duk_js_compile(duk_hthread *thr, const duk_uint8_t *src_buffer, duk_size_t src_length, duk_small_uint_t flags);

#endif  /* DUK_JS_COMPILER_H_INCLUDED */
/* #include duk_regexp.h */
/*
 *  Regular expression structs, constants, and bytecode defines.
 */

#if !defined(DUK_REGEXP_H_INCLUDED)
#define DUK_REGEXP_H_INCLUDED

/* maximum bytecode copies for {n,m} quantifiers */
#define DUK_RE_MAX_ATOM_COPIES             1000

/* regexp compilation limits */
#define DUK_RE_COMPILE_TOKEN_LIMIT         100000000L   /* 1e8 */

/* regexp execution limits */
#define DUK_RE_EXECUTE_STEPS_LIMIT         1000000000L  /* 1e9 */

/* regexp opcodes */
#define DUK_REOP_MATCH                     1
#define DUK_REOP_CHAR                      2
#define DUK_REOP_PERIOD                    3
#define DUK_REOP_RANGES                    4
#define DUK_REOP_INVRANGES                 5
#define DUK_REOP_JUMP                      6
#define DUK_REOP_SPLIT1                    7
#define DUK_REOP_SPLIT2                    8
#define DUK_REOP_SQMINIMAL                 9
#define DUK_REOP_SQGREEDY                  10
#define DUK_REOP_SAVE                      11
#define DUK_REOP_WIPERANGE                 12
#define DUK_REOP_LOOKPOS                   13
#define DUK_REOP_LOOKNEG                   14
#define DUK_REOP_BACKREFERENCE             15
#define DUK_REOP_ASSERT_START              16
#define DUK_REOP_ASSERT_END                17
#define DUK_REOP_ASSERT_WORD_BOUNDARY      18
#define DUK_REOP_ASSERT_NOT_WORD_BOUNDARY  19

/* flags */
#define DUK_RE_FLAG_GLOBAL                 (1U << 0)
#define DUK_RE_FLAG_IGNORE_CASE            (1U << 1)
#define DUK_RE_FLAG_MULTILINE              (1U << 2)

struct duk_re_matcher_ctx {
	duk_hthread *thr;

	duk_uint32_t re_flags;
	const duk_uint8_t *input;
	const duk_uint8_t *input_end;
	const duk_uint8_t *bytecode;
	const duk_uint8_t *bytecode_end;
	const duk_uint8_t **saved;  /* allocated from valstack (fixed buffer) */
	duk_uint32_t nsaved;
	duk_uint32_t recursion_depth;
	duk_uint32_t recursion_limit;
	duk_uint32_t steps_count;
	duk_uint32_t steps_limit;
};

struct duk_re_compiler_ctx {
	duk_hthread *thr;

	duk_uint32_t re_flags;
	duk_lexer_ctx lex;
	duk_re_token curr_token;
	duk_bufwriter_ctx bw;
	duk_uint32_t captures;  /* highest capture number emitted so far (used as: ++captures) */
	duk_uint32_t highest_backref;
	duk_uint32_t recursion_depth;
	duk_uint32_t recursion_limit;
	duk_uint32_t nranges;  /* internal temporary value, used for char classes */
};

/*
 *  Prototypes
 */

#if defined(DUK_USE_REGEXP_SUPPORT)
DUK_INTERNAL_DECL void duk_regexp_compile(duk_hthread *thr);
DUK_INTERNAL_DECL void duk_regexp_create_instance(duk_hthread *thr);
DUK_INTERNAL_DECL void duk_regexp_match(duk_hthread *thr);
DUK_INTERNAL_DECL void duk_regexp_match_force_global(duk_hthread *thr);  /* hacky helper for String.prototype.split() */
#endif

#endif  /* DUK_REGEXP_H_INCLUDED */
/* #include duk_heaphdr.h */
/*
 *  Heap header definition and assorted macros, including ref counting.
 *  Access all fields through the accessor macros.
 */

#if !defined(DUK_HEAPHDR_H_INCLUDED)
#define DUK_HEAPHDR_H_INCLUDED

/*
 *  Common heap header
 *
 *  All heap objects share the same flags and refcount fields.  Objects other
 *  than strings also need to have a single or double linked list pointers
 *  for insertion into the "heap allocated" list.  Strings have single linked
 *  list pointers for string table chaining.
 *
 *  Technically, 'h_refcount' must be wide enough to guarantee that it cannot
 *  wrap; otherwise objects might be freed incorrectly after wrapping.  The
 *  default refcount field is 32 bits even on 64-bit systems: while that's in
 *  theory incorrect, the Duktape heap needs to be larger than 64GB for the
 *  count to actually wrap (assuming 16-byte duk_tvals).  This is very unlikely
 *  to ever be an issue, but if it is, disabling DUK_USE_REFCOUNT32 causes
 *  Duktape to use size_t for refcounts which should always be safe.
 *
 *  Heap header size on 32-bit platforms: 8 bytes without reference counting,
 *  16 bytes with reference counting.
 *
 *  Note that 'raw' macros such as DUK_HEAPHDR_GET_REFCOUNT() are not
 *  defined without DUK_USE_REFERENCE_COUNTING, so caller must #if defined()
 *  around them.
 */

/* XXX: macro for shared header fields (avoids some padding issues) */

struct duk_heaphdr {
	duk_uint32_t h_flags;

#if defined(DUK_USE_REFERENCE_COUNTING)
#if defined(DUK_USE_ASSERTIONS)
	/* When assertions enabled, used by mark-and-sweep for refcount
	 * validation.  Largest reasonable type; also detects overflows.
	 */
	duk_size_t h_assert_refcount;
#endif
#if defined(DUK_USE_REFCOUNT16)
	duk_uint16_t h_refcount;
#elif defined(DUK_USE_REFCOUNT32)
	duk_uint32_t h_refcount;
#else
	duk_size_t h_refcount;
#endif
#endif  /* DUK_USE_REFERENCE_COUNTING */

#if defined(DUK_USE_HEAPPTR16)
	duk_uint16_t h_next16;
#else
	duk_heaphdr *h_next;
#endif

#if defined(DUK_USE_DOUBLE_LINKED_HEAP)
	/* refcounting requires direct heap frees, which in turn requires a dual linked heap */
#if defined(DUK_USE_HEAPPTR16)
	duk_uint16_t h_prev16;
#else
	duk_heaphdr *h_prev;
#endif
#endif

	/* When DUK_USE_HEAPPTR16 (and DUK_USE_REFCOUNT16) is in use, the
	 * struct won't align nicely to 4 bytes.  This 16-bit extra field
	 * is added to make the alignment clean; the field can be used by
	 * heap objects when 16-bit packing is used.  This field is now
	 * conditional to DUK_USE_HEAPPTR16 only, but it is intended to be
	 * used with DUK_USE_REFCOUNT16 and DUK_USE_DOUBLE_LINKED_HEAP;
	 * this only matter to low memory environments anyway.
	 */
#if defined(DUK_USE_HEAPPTR16)
	duk_uint16_t h_extra16;
#endif
};

struct duk_heaphdr_string {
	/* 16 bits would be enough for shared heaphdr flags and duk_hstring
	 * flags.  The initial parts of duk_heaphdr_string and duk_heaphdr
	 * must match so changing the flags field size here would be quite
	 * awkward.  However, to minimize struct size, we can pack at least
	 * 16 bits of duk_hstring data into the flags field.
	 */
	duk_uint32_t h_flags;

#if defined(DUK_USE_REFERENCE_COUNTING)
#if defined(DUK_USE_ASSERTIONS)
	/* When assertions enabled, used by mark-and-sweep for refcount
	 * validation.  Largest reasonable type; also detects overflows.
	 */
	duk_size_t h_assert_refcount;
#endif
#if defined(DUK_USE_REFCOUNT16)
	duk_uint16_t h_refcount;
	duk_uint16_t h_strextra16;  /* round out to 8 bytes */
#elif defined(DUK_USE_REFCOUNT32)
	duk_uint32_t h_refcount;
#else
	duk_size_t h_refcount;
#endif
#else
	duk_uint16_t h_strextra16;
#endif  /* DUK_USE_REFERENCE_COUNTING */

	duk_hstring *h_next;
	/* No 'h_prev' pointer for strings. */
};

#define DUK_HEAPHDR_FLAGS_TYPE_MASK      0x00000003UL
#define DUK_HEAPHDR_FLAGS_FLAG_MASK      (~DUK_HEAPHDR_FLAGS_TYPE_MASK)

                                             /* 2 bits for heap type */
#define DUK_HEAPHDR_FLAGS_HEAP_START     2   /* 5 heap flags */
#define DUK_HEAPHDR_FLAGS_USER_START     7   /* 25 user flags */

#define DUK_HEAPHDR_HEAP_FLAG_NUMBER(n)  (DUK_HEAPHDR_FLAGS_HEAP_START + (n))
#define DUK_HEAPHDR_USER_FLAG_NUMBER(n)  (DUK_HEAPHDR_FLAGS_USER_START + (n))
#define DUK_HEAPHDR_HEAP_FLAG(n)         (1UL << (DUK_HEAPHDR_FLAGS_HEAP_START + (n)))
#define DUK_HEAPHDR_USER_FLAG(n)         (1UL << (DUK_HEAPHDR_FLAGS_USER_START + (n)))

#define DUK_HEAPHDR_FLAG_REACHABLE       DUK_HEAPHDR_HEAP_FLAG(0)  /* mark-and-sweep: reachable */
#define DUK_HEAPHDR_FLAG_TEMPROOT        DUK_HEAPHDR_HEAP_FLAG(1)  /* mark-and-sweep: children not processed */
#define DUK_HEAPHDR_FLAG_FINALIZABLE     DUK_HEAPHDR_HEAP_FLAG(2)  /* mark-and-sweep: finalizable (on current pass) */
#define DUK_HEAPHDR_FLAG_FINALIZED       DUK_HEAPHDR_HEAP_FLAG(3)  /* mark-and-sweep: finalized (on previous pass) */
#define DUK_HEAPHDR_FLAG_READONLY        DUK_HEAPHDR_HEAP_FLAG(4)  /* read-only object, in code section */

#define DUK_HTYPE_MIN                    0
#define DUK_HTYPE_STRING                 0
#define DUK_HTYPE_OBJECT                 1
#define DUK_HTYPE_BUFFER                 2
#define DUK_HTYPE_MAX                    2

#if defined(DUK_USE_HEAPPTR16)
#define DUK_HEAPHDR_GET_NEXT(heap,h) \
	((duk_heaphdr *) DUK_USE_HEAPPTR_DEC16((heap)->heap_udata, (h)->h_next16))
#define DUK_HEAPHDR_SET_NEXT(heap,h,val)   do { \
		(h)->h_next16 = DUK_USE_HEAPPTR_ENC16((heap)->heap_udata, (void *) val); \
	} while (0)
#else
#define DUK_HEAPHDR_GET_NEXT(heap,h)  ((h)->h_next)
#define DUK_HEAPHDR_SET_NEXT(heap,h,val)   do { \
		(h)->h_next = (val); \
	} while (0)
#endif

#if defined(DUK_USE_DOUBLE_LINKED_HEAP)
#if defined(DUK_USE_HEAPPTR16)
#define DUK_HEAPHDR_GET_PREV(heap,h) \
	((duk_heaphdr *) DUK_USE_HEAPPTR_DEC16((heap)->heap_udata, (h)->h_prev16))
#define DUK_HEAPHDR_SET_PREV(heap,h,val)   do { \
		(h)->h_prev16 = DUK_USE_HEAPPTR_ENC16((heap)->heap_udata, (void *) (val)); \
	} while (0)
#else
#define DUK_HEAPHDR_GET_PREV(heap,h)       ((h)->h_prev)
#define DUK_HEAPHDR_SET_PREV(heap,h,val)   do { \
		(h)->h_prev = (val); \
	} while (0)
#endif
#endif

#if defined(DUK_USE_REFERENCE_COUNTING)
#define DUK_HEAPHDR_GET_REFCOUNT(h)   ((h)->h_refcount)
#define DUK_HEAPHDR_SET_REFCOUNT(h,val)  do { \
		(h)->h_refcount = (val); \
		DUK_ASSERT((h)->h_refcount == (val));  /* No truncation. */ \
	} while (0)
#define DUK_HEAPHDR_PREINC_REFCOUNT(h)  (++(h)->h_refcount)  /* result: updated refcount */
#define DUK_HEAPHDR_PREDEC_REFCOUNT(h)  (--(h)->h_refcount)  /* result: updated refcount */
#else
/* refcount macros not defined without refcounting, caller must #if defined() now */
#endif  /* DUK_USE_REFERENCE_COUNTING */

/*
 *  Note: type is treated as a field separate from flags, so some masking is
 *  involved in the macros below.
 */

#define DUK_HEAPHDR_GET_FLAGS_RAW(h)  ((h)->h_flags)
#define DUK_HEAPHDR_SET_FLAGS_RAW(h,val)  do { \
		(h)->h_flags = (val); } \
	}
#define DUK_HEAPHDR_GET_FLAGS(h)      ((h)->h_flags & DUK_HEAPHDR_FLAGS_FLAG_MASK)
#define DUK_HEAPHDR_SET_FLAGS(h,val)  do { \
		(h)->h_flags = ((h)->h_flags & ~(DUK_HEAPHDR_FLAGS_FLAG_MASK)) | (val); \
	} while (0)
#define DUK_HEAPHDR_GET_TYPE(h)       ((h)->h_flags & DUK_HEAPHDR_FLAGS_TYPE_MASK)
#define DUK_HEAPHDR_SET_TYPE(h,val)   do { \
		(h)->h_flags = ((h)->h_flags & ~(DUK_HEAPHDR_FLAGS_TYPE_MASK)) | (val); \
	} while (0)

/* Comparison for type >= DUK_HTYPE_MIN skipped; because DUK_HTYPE_MIN is zero
 * and the comparison is unsigned, it's always true and generates warnings.
 */
#define DUK_HEAPHDR_HTYPE_VALID(h)    ( \
	DUK_HEAPHDR_GET_TYPE((h)) <= DUK_HTYPE_MAX \
	)

#define DUK_HEAPHDR_SET_TYPE_AND_FLAGS(h,tval,fval)  do { \
		(h)->h_flags = ((tval) & DUK_HEAPHDR_FLAGS_TYPE_MASK) | \
		               ((fval) & DUK_HEAPHDR_FLAGS_FLAG_MASK); \
	} while (0)

#define DUK_HEAPHDR_SET_FLAG_BITS(h,bits)  do { \
		DUK_ASSERT(((bits) & ~(DUK_HEAPHDR_FLAGS_FLAG_MASK)) == 0); \
		(h)->h_flags |= (bits); \
	} while (0)

#define DUK_HEAPHDR_CLEAR_FLAG_BITS(h,bits)  do { \
		DUK_ASSERT(((bits) & ~(DUK_HEAPHDR_FLAGS_FLAG_MASK)) == 0); \
		(h)->h_flags &= ~((bits)); \
	} while (0)

#define DUK_HEAPHDR_CHECK_FLAG_BITS(h,bits)  (((h)->h_flags & (bits)) != 0)

#define DUK_HEAPHDR_SET_REACHABLE(h)      DUK_HEAPHDR_SET_FLAG_BITS((h),DUK_HEAPHDR_FLAG_REACHABLE)
#define DUK_HEAPHDR_CLEAR_REACHABLE(h)    DUK_HEAPHDR_CLEAR_FLAG_BITS((h),DUK_HEAPHDR_FLAG_REACHABLE)
#define DUK_HEAPHDR_HAS_REACHABLE(h)      DUK_HEAPHDR_CHECK_FLAG_BITS((h),DUK_HEAPHDR_FLAG_REACHABLE)

#define DUK_HEAPHDR_SET_TEMPROOT(h)       DUK_HEAPHDR_SET_FLAG_BITS((h),DUK_HEAPHDR_FLAG_TEMPROOT)
#define DUK_HEAPHDR_CLEAR_TEMPROOT(h)     DUK_HEAPHDR_CLEAR_FLAG_BITS((h),DUK_HEAPHDR_FLAG_TEMPROOT)
#define DUK_HEAPHDR_HAS_TEMPROOT(h)       DUK_HEAPHDR_CHECK_FLAG_BITS((h),DUK_HEAPHDR_FLAG_TEMPROOT)

#define DUK_HEAPHDR_SET_FINALIZABLE(h)    DUK_HEAPHDR_SET_FLAG_BITS((h),DUK_HEAPHDR_FLAG_FINALIZABLE)
#define DUK_HEAPHDR_CLEAR_FINALIZABLE(h)  DUK_HEAPHDR_CLEAR_FLAG_BITS((h),DUK_HEAPHDR_FLAG_FINALIZABLE)
#define DUK_HEAPHDR_HAS_FINALIZABLE(h)    DUK_HEAPHDR_CHECK_FLAG_BITS((h),DUK_HEAPHDR_FLAG_FINALIZABLE)

#define DUK_HEAPHDR_SET_FINALIZED(h)      DUK_HEAPHDR_SET_FLAG_BITS((h),DUK_HEAPHDR_FLAG_FINALIZED)
#define DUK_HEAPHDR_CLEAR_FINALIZED(h)    DUK_HEAPHDR_CLEAR_FLAG_BITS((h),DUK_HEAPHDR_FLAG_FINALIZED)
#define DUK_HEAPHDR_HAS_FINALIZED(h)      DUK_HEAPHDR_CHECK_FLAG_BITS((h),DUK_HEAPHDR_FLAG_FINALIZED)

#define DUK_HEAPHDR_SET_READONLY(h)       DUK_HEAPHDR_SET_FLAG_BITS((h),DUK_HEAPHDR_FLAG_READONLY)
#define DUK_HEAPHDR_CLEAR_READONLY(h)     DUK_HEAPHDR_CLEAR_FLAG_BITS((h),DUK_HEAPHDR_FLAG_READONLY)
#define DUK_HEAPHDR_HAS_READONLY(h)       DUK_HEAPHDR_CHECK_FLAG_BITS((h),DUK_HEAPHDR_FLAG_READONLY)

/* get or set a range of flags; m=first bit number, n=number of bits */
#define DUK_HEAPHDR_GET_FLAG_RANGE(h,m,n)  (((h)->h_flags >> (m)) & ((1UL << (n)) - 1UL))

#define DUK_HEAPHDR_SET_FLAG_RANGE(h,m,n,v)  do { \
		(h)->h_flags = \
			((h)->h_flags & (~(((1UL << (n)) - 1UL) << (m)))) \
			| ((v) << (m)); \
	} while (0)

/* init pointer fields to null */
#if defined(DUK_USE_DOUBLE_LINKED_HEAP)
#define DUK_HEAPHDR_INIT_NULLS(h)       do { \
		DUK_HEAPHDR_SET_NEXT((h), (void *) NULL); \
		DUK_HEAPHDR_SET_PREV((h), (void *) NULL); \
	} while (0)
#else
#define DUK_HEAPHDR_INIT_NULLS(h)       do { \
		DUK_HEAPHDR_SET_NEXT((h), (void *) NULL); \
	} while (0)
#endif

#define DUK_HEAPHDR_STRING_INIT_NULLS(h)  do { \
		(h)->h_next = NULL; \
	} while (0)

/*
 *  Type tests
 */

/* Take advantage of the fact that for DUK_HTYPE_xxx numbers the lowest bit
 * is only set for DUK_HTYPE_OBJECT (= 1).
 */
#if 0
#define DUK_HEAPHDR_IS_OBJECT(h) (DUK_HEAPHDR_GET_TYPE((h)) == DUK_HTYPE_OBJECT)
#endif
#define DUK_HEAPHDR_IS_OBJECT(h) ((h)->h_flags & 0x01UL)
#define DUK_HEAPHDR_IS_STRING(h) (DUK_HEAPHDR_GET_TYPE((h)) == DUK_HTYPE_STRING)
#define DUK_HEAPHDR_IS_BUFFER(h) (DUK_HEAPHDR_GET_TYPE((h)) == DUK_HTYPE_BUFFER)

/*
 *  Assert helpers
 */

/* Check that prev/next links are consistent: if e.g. h->prev is != NULL,
 * h->prev->next should point back to h.
 */
#if defined(DUK_USE_ASSERTIONS)
DUK_INTERNAL_DECL void duk_heaphdr_assert_valid_subclassed(duk_heaphdr *h);
DUK_INTERNAL_DECL void duk_heaphdr_assert_links(duk_heap *heap, duk_heaphdr *h);
DUK_INTERNAL_DECL void duk_heaphdr_assert_valid(duk_heaphdr *h);
#define DUK_HEAPHDR_ASSERT_LINKS(heap,h)  do { duk_heaphdr_assert_links((heap), (h)); } while (0)
#define DUK_HEAPHDR_ASSERT_VALID(h)  do { duk_heaphdr_assert_valid((h)); } while (0)
#else
#define DUK_HEAPHDR_ASSERT_LINKS(heap,h)  do {} while (0)
#define DUK_HEAPHDR_ASSERT_VALID(h)  do {} while (0)
#endif

#endif  /* DUK_HEAPHDR_H_INCLUDED */
/* #include duk_refcount.h */
/*
 *  Reference counting helper macros.  The macros take a thread argument
 *  and must thus always be executed in a specific thread context.  The
 *  thread argument is not really needed anymore: DECREF can operate with
 *  a heap pointer only, and INCREF needs neither.
 */

#if !defined(DUK_REFCOUNT_H_INCLUDED)
#define DUK_REFCOUNT_H_INCLUDED

#if defined(DUK_USE_REFERENCE_COUNTING)

#if defined(DUK_USE_ROM_OBJECTS)
/* With ROM objects "needs refcount update" is true when the value is
 * heap allocated and is not a ROM object.
 */
/* XXX: double evaluation for 'tv' argument. */
#define DUK_TVAL_NEEDS_REFCOUNT_UPDATE(tv) \
	(DUK_TVAL_IS_HEAP_ALLOCATED((tv)) && !DUK_HEAPHDR_HAS_READONLY(DUK_TVAL_GET_HEAPHDR((tv))))
#define DUK_HEAPHDR_NEEDS_REFCOUNT_UPDATE(h)  (!DUK_HEAPHDR_HAS_READONLY((h)))
#else  /* DUK_USE_ROM_OBJECTS */
/* Without ROM objects "needs refcount update" == is heap allocated. */
#define DUK_TVAL_NEEDS_REFCOUNT_UPDATE(tv)    DUK_TVAL_IS_HEAP_ALLOCATED((tv))
#define DUK_HEAPHDR_NEEDS_REFCOUNT_UPDATE(h)  1
#endif  /* DUK_USE_ROM_OBJECTS */

/* Fast variants, inline refcount operations except for refzero handling.
 * Can be used explicitly when speed is always more important than size.
 * For a good compiler and a single file build, these are basically the
 * same as a forced inline.
 */
#define DUK_TVAL_INCREF_FAST(thr,tv) do { \
		duk_tval *duk__tv = (tv); \
		DUK_ASSERT(duk__tv != NULL); \
		if (DUK_TVAL_NEEDS_REFCOUNT_UPDATE(duk__tv)) { \
			duk_heaphdr *duk__h = DUK_TVAL_GET_HEAPHDR(duk__tv); \
			DUK_ASSERT(duk__h != NULL); \
			DUK_ASSERT(DUK_HEAPHDR_HTYPE_VALID(duk__h)); \
			DUK_HEAPHDR_PREINC_REFCOUNT(duk__h); \
			DUK_ASSERT(DUK_HEAPHDR_GET_REFCOUNT(duk__h) != 0);  /* No wrapping. */ \
		} \
	} while (0)
#define DUK_TVAL_DECREF_FAST(thr,tv) do { \
		duk_tval *duk__tv = (tv); \
		DUK_ASSERT(duk__tv != NULL); \
		if (DUK_TVAL_NEEDS_REFCOUNT_UPDATE(duk__tv)) { \
			duk_heaphdr *duk__h = DUK_TVAL_GET_HEAPHDR(duk__tv); \
			DUK_ASSERT(duk__h != NULL); \
			DUK_ASSERT(DUK_HEAPHDR_HTYPE_VALID(duk__h)); \
			DUK_ASSERT(DUK_HEAPHDR_GET_REFCOUNT(duk__h) > 0); \
			if (DUK_HEAPHDR_PREDEC_REFCOUNT(duk__h) == 0) { \
				duk_heaphdr_refzero((thr), duk__h); \
			} \
		} \
	} while (0)
#define DUK_TVAL_DECREF_NORZ_FAST(thr,tv) do { \
		duk_tval *duk__tv = (tv); \
		DUK_ASSERT(duk__tv != NULL); \
		if (DUK_TVAL_NEEDS_REFCOUNT_UPDATE(duk__tv)) { \
			duk_heaphdr *duk__h = DUK_TVAL_GET_HEAPHDR(duk__tv); \
			DUK_ASSERT(duk__h != NULL); \
			DUK_ASSERT(DUK_HEAPHDR_HTYPE_VALID(duk__h)); \
			DUK_ASSERT(DUK_HEAPHDR_GET_REFCOUNT(duk__h) > 0); \
			if (DUK_HEAPHDR_PREDEC_REFCOUNT(duk__h) == 0) { \
				duk_heaphdr_refzero_norz((thr), duk__h); \
			} \
		} \
	} while (0)
#define DUK_HEAPHDR_INCREF_FAST(thr,h) do { \
		duk_heaphdr *duk__h = (duk_heaphdr *) (h); \
		DUK_ASSERT(duk__h != NULL); \
		DUK_ASSERT(DUK_HEAPHDR_HTYPE_VALID(duk__h)); \
		if (DUK_HEAPHDR_NEEDS_REFCOUNT_UPDATE(duk__h)) { \
			DUK_HEAPHDR_PREINC_REFCOUNT(duk__h); \
			DUK_ASSERT(DUK_HEAPHDR_GET_REFCOUNT(duk__h) != 0);  /* No wrapping. */ \
		} \
	} while (0)
#define DUK_HEAPHDR_DECREF_FAST_RAW(thr,h,rzcall,rzcast) do { \
		duk_heaphdr *duk__h = (duk_heaphdr *) (h); \
		DUK_ASSERT(duk__h != NULL); \
		DUK_ASSERT(DUK_HEAPHDR_HTYPE_VALID(duk__h)); \
		DUK_ASSERT(DUK_HEAPHDR_GET_REFCOUNT(duk__h) > 0); \
		if (DUK_HEAPHDR_NEEDS_REFCOUNT_UPDATE(duk__h)) { \
			if (DUK_HEAPHDR_PREDEC_REFCOUNT(duk__h) == 0) { \
				(rzcall)((thr), (rzcast) duk__h); \
			} \
		} \
	} while (0)
#define DUK_HEAPHDR_DECREF_FAST(thr,h) \
	DUK_HEAPHDR_DECREF_FAST_RAW((thr),(h),duk_heaphdr_refzero,duk_heaphdr *)
#define DUK_HEAPHDR_DECREF_NORZ_FAST(thr,h) \
	DUK_HEAPHDR_DECREF_FAST_RAW((thr),(h),duk_heaphdr_refzero_norz,duk_heaphdr *)

/* Slow variants, call to a helper to reduce code size.
 * Can be used explicitly when size is always more important than speed.
 */
#define DUK_TVAL_INCREF_SLOW(thr,tv)         do { duk_tval_incref((tv)); } while (0)
#define DUK_TVAL_DECREF_SLOW(thr,tv)         do { duk_tval_decref((thr), (tv)); } while (0)
#define DUK_TVAL_DECREF_NORZ_SLOW(thr,tv)    do { duk_tval_decref_norz((thr), (tv)); } while (0)
#define DUK_HEAPHDR_INCREF_SLOW(thr,h)       do { duk_heaphdr_incref((duk_heaphdr *) (h)); } while (0)
#define DUK_HEAPHDR_DECREF_SLOW(thr,h)       do { duk_heaphdr_decref((thr), (duk_heaphdr *) (h)); } while (0)
#define DUK_HEAPHDR_DECREF_NORZ_SLOW(thr,h)  do { duk_heaphdr_decref_norz((thr), (duk_heaphdr *) (h)); } while (0)
#define DUK_HSTRING_INCREF_SLOW(thr,h)       do { duk_heaphdr_incref((duk_heaphdr *) (h)); } while (0)
#define DUK_HSTRING_DECREF_SLOW(thr,h)       do { duk_heaphdr_decref((thr), (duk_heaphdr *) (h)); } while (0)
#define DUK_HSTRING_DECREF_NORZ_SLOW(thr,h)  do { duk_heaphdr_decref_norz((thr), (duk_heaphdr *) (h)); } while (0)
#define DUK_HBUFFER_INCREF_SLOW(thr,h)       do { duk_heaphdr_incref((duk_heaphdr *) (h)); } while (0)
#define DUK_HBUFFER_DECREF_SLOW(thr,h)       do { duk_heaphdr_decref((thr), (duk_heaphdr *) (h)); } while (0)
#define DUK_HBUFFER_DECREF_NORZ_SLOW(thr,h)  do { duk_heaphdr_decref_norz((thr), (duk_heaphdr *) (h)); } while (0)
#define DUK_HOBJECT_INCREF_SLOW(thr,h)       do { duk_heaphdr_incref((duk_heaphdr *) (h)); } while (0)
#define DUK_HOBJECT_DECREF_SLOW(thr,h)       do { duk_heaphdr_decref((thr), (duk_heaphdr *) (h)); } while (0)
#define DUK_HOBJECT_DECREF_NORZ_SLOW(thr,h)  do { duk_heaphdr_decref_norz((thr), (duk_heaphdr *) (h)); } while (0)

/* Default variants.  Selection depends on speed/size preference.
 * Concretely: with gcc 4.8.1 -Os x64 the difference in final binary
 * is about +1kB for _FAST variants.
 */
#if defined(DUK_USE_FAST_REFCOUNT_DEFAULT)
/* XXX: It would be nice to specialize for specific duk_hobject subtypes
 * but current refzero queue handling prevents that.
 */
#define DUK_TVAL_INCREF(thr,tv)                DUK_TVAL_INCREF_FAST((thr),(tv))
#define DUK_TVAL_DECREF(thr,tv)                DUK_TVAL_DECREF_FAST((thr),(tv))
#define DUK_TVAL_DECREF_NORZ(thr,tv)           DUK_TVAL_DECREF_NORZ_FAST((thr),(tv))
#define DUK_HEAPHDR_INCREF(thr,h)              DUK_HEAPHDR_INCREF_FAST((thr),(h))
#define DUK_HEAPHDR_DECREF(thr,h)              DUK_HEAPHDR_DECREF_FAST_RAW((thr),(h),duk_heaphdr_refzero,duk_heaphdr *)
#define DUK_HEAPHDR_DECREF_NORZ(thr,h)         DUK_HEAPHDR_DECREF_FAST_RAW((thr),(h),duk_heaphdr_refzero_norz,duk_heaphdr *)
#define DUK_HSTRING_INCREF(thr,h)              DUK_HEAPHDR_INCREF((thr),(duk_heaphdr *) (h))
#define DUK_HSTRING_DECREF(thr,h)              DUK_HEAPHDR_DECREF_FAST_RAW((thr),(h),duk_hstring_refzero,duk_hstring *)
#define DUK_HSTRING_DECREF_NORZ(thr,h)         DUK_HEAPHDR_DECREF_FAST_RAW((thr),(h),duk_hstring_refzero,duk_hstring *)  /* no 'norz' variant */
#define DUK_HOBJECT_INCREF(thr,h)              DUK_HEAPHDR_INCREF((thr),(duk_heaphdr *) (h))
#define DUK_HOBJECT_DECREF(thr,h)              DUK_HEAPHDR_DECREF_FAST_RAW((thr),(h),duk_hobject_refzero,duk_hobject *)
#define DUK_HOBJECT_DECREF_NORZ(thr,h)         DUK_HEAPHDR_DECREF_FAST_RAW((thr),(h),duk_hobject_refzero_norz,duk_hobject *)
#define DUK_HBUFFER_INCREF(thr,h)              DUK_HEAPHDR_INCREF((thr),(duk_heaphdr *) (h))
#define DUK_HBUFFER_DECREF(thr,h)              DUK_HEAPHDR_DECREF_FAST_RAW((thr),(h),duk_hbuffer_refzero,duk_hbuffer *)
#define DUK_HBUFFER_DECREF_NORZ(thr,h)         DUK_HEAPHDR_DECREF_FAST_RAW((thr),(h),duk_hbuffer_refzero,duk_hbuffer *)  /* no 'norz' variant */
#define DUK_HCOMPFUNC_INCREF(thr,h)            DUK_HEAPHDR_INCREF((thr),(duk_heaphdr *) &(h)->obj)
#define DUK_HCOMPFUNC_DECREF(thr,h)            DUK_HEAPHDR_DECREF_FAST_RAW((thr),(h),duk_hobject_refzero,duk_hobject *)
#define DUK_HCOMPFUNC_DECREF_NORZ(thr,h)       DUK_HEAPHDR_DECREF_FAST_RAW((thr),(h),duk_hobject_refzero_norz,duk_hobject *)
#define DUK_HNATFUNC_INCREF(thr,h)             DUK_HEAPHDR_INCREF((thr),(duk_heaphdr *) &(h)->obj)
#define DUK_HNATFUNC_DECREF(thr,h)             DUK_HEAPHDR_DECREF_FAST_RAW((thr),(h),duk_hobject_refzero,duk_hobject *)
#define DUK_HNATFUNC_DECREF_NORZ(thr,h)        DUK_HEAPHDR_DECREF_FAST_RAW((thr),(h),duk_hobject_refzero_norz,duk_hobject *)
#define DUK_HBUFOBJ_INCREF(thr,h)              DUK_HEAPHDR_INCREF((thr),(duk_heaphdr *) &(h)->obj)
#define DUK_HBUFOBJ_DECREF(thr,h)              DUK_HEAPHDR_DECREF_FAST_RAW((thr),(h),duk_hobject_refzero,duk_hobject *)
#define DUK_HBUFOBJ_DECREF_NORZ(thr,h)         DUK_HEAPHDR_DECREF_FAST_RAW((thr),(h),duk_hobject_refzero_norz,duk_hobject *)
#define DUK_HTHREAD_INCREF(thr,h)              DUK_HEAPHDR_INCREF((thr),(duk_heaphdr *) &(h)->obj)
#define DUK_HTHREAD_DECREF(thr,h)              DUK_HEAPHDR_DECREF_FAST_RAW((thr),(h),duk_hobject_refzero,duk_hobject *)
#define DUK_HTHREAD_DECREF_NORZ(thr,h)         DUK_HEAPHDR_DECREF_FAST_RAW((thr),(h),duk_hobject_refzero_norz,duk_hobject *)
#else
#define DUK_TVAL_INCREF(thr,tv)                DUK_TVAL_INCREF_SLOW((thr),(tv))
#define DUK_TVAL_DECREF(thr,tv)                DUK_TVAL_DECREF_SLOW((thr),(tv))
#define DUK_TVAL_DECREF_NORZ(thr,tv)           DUK_TVAL_DECREF_NORZ_SLOW((thr),(tv))
#define DUK_HEAPHDR_INCREF(thr,h)              DUK_HEAPHDR_INCREF_SLOW((thr),(h))
#define DUK_HEAPHDR_DECREF(thr,h)              DUK_HEAPHDR_DECREF_SLOW((thr),(h))
#define DUK_HEAPHDR_DECREF_NORZ(thr,h)         DUK_HEAPHDR_DECREF_NORZ_SLOW((thr),(h))
#define DUK_HSTRING_INCREF(thr,h)              DUK_HEAPHDR_INCREF((thr),(duk_heaphdr *) (h))
#define DUK_HSTRING_DECREF(thr,h)              DUK_HSTRING_DECREF_SLOW((thr),(h))
#define DUK_HSTRING_DECREF_NORZ(thr,h)         DUK_HSTRING_DECREF_NORZ_SLOW((thr),(h))
#define DUK_HOBJECT_INCREF(thr,h)              DUK_HEAPHDR_INCREF((thr),(duk_heaphdr *) (h))
#define DUK_HOBJECT_DECREF(thr,h)              DUK_HOBJECT_DECREF_SLOW((thr),(h))
#define DUK_HOBJECT_DECREF_NORZ(thr,h)         DUK_HOBJECT_DECREF_NORZ_SLOW((thr),(h))
#define DUK_HBUFFER_INCREF(thr,h)              DUK_HEAPHDR_INCREF((thr),(duk_heaphdr *) (h))
#define DUK_HBUFFER_DECREF(thr,h)              DUK_HBUFFER_DECREF_SLOW((thr),(h))
#define DUK_HBUFFER_DECREF_NORZ(thr,h)         DUK_HBUFFER_DECREF_NORZ_SLOW((thr),(h))
#define DUK_HCOMPFUNC_INCREF(thr,h)            DUK_HEAPHDR_INCREF((thr),(duk_heaphdr *) &(h)->obj)
#define DUK_HCOMPFUNC_DECREF(thr,h)            DUK_HOBJECT_DECREF_SLOW((thr),(duk_hobject *) &(h)->obj)
#define DUK_HCOMPFUNC_DECREF_NORZ(thr,h)       DUK_HOBJECT_DECREF_NORZ_SLOW((thr),(duk_hobject *) &(h)->obj)
#define DUK_HNATFUNC_INCREF(thr,h)             DUK_HEAPHDR_INCREF((thr),(duk_heaphdr *) &(h)->obj)
#define DUK_HNATFUNC_DECREF(thr,h)             DUK_HOBJECT_DECREF_SLOW((thr),(duk_hobject *) &(h)->obj)
#define DUK_HNATFUNC_DECREF_NORZ(thr,h)        DUK_HOBJECT_DECREF_NORZ_SLOW((thr),(duk_hobject *) &(h)->obj)
#define DUK_HBUFOBJ_INCREF(thr,h)              DUK_HEAPHDR_INCREF((thr),(duk_heaphdr *) &(h)->obj)
#define DUK_HBUFOBJ_DECREF(thr,h)              DUK_HOBJECT_DECREF_SLOW((thr),(duk_hobject *) &(h)->obj)
#define DUK_HBUFOB_DECREF_NORZ(thr,h)          DUK_HOBJECT_DECREF_NORZ_SLOW((thr),(duk_hobject *) &(h)->obj)
#define DUK_HTHREAD_INCREF(thr,h)              DUK_HEAPHDR_INCREF((thr),(duk_heaphdr *) &(h)->obj)
#define DUK_HTHREAD_DECREF(thr,h)              DUK_HOBJECT_DECREF_SLOW((thr),(duk_hobject *) &(h)->obj)
#define DUK_HTHREAD_DECREF_NORZ(thr,h)         DUK_HOBJECT_DECREF_NORZ_SLOW((thr),(duk_hobject *) &(h)->obj)
#endif

/* Convenience for some situations; the above macros don't allow NULLs
 * for performance reasons.  Macros cover only actually needed cases.
 */
#define DUK_HEAPHDR_INCREF_ALLOWNULL(thr,h) do { \
		if ((h) != NULL) { \
			DUK_HEAPHDR_INCREF((thr), (duk_heaphdr *) (h)); \
		} \
	} while (0)
#define DUK_HEAPHDR_DECREF_ALLOWNULL(thr,h) do { \
		if ((h) != NULL) { \
			DUK_HEAPHDR_DECREF((thr), (duk_heaphdr *) (h)); \
		} \
	} while (0)
#define DUK_HEAPHDR_DECREF_NORZ_ALLOWNULL(thr,h) do { \
		if ((h) != NULL) { \
			DUK_HEAPHDR_DECREF_NORZ((thr), (duk_heaphdr *) (h)); \
		} \
	} while (0)
#define DUK_HOBJECT_INCREF_ALLOWNULL(thr,h) do { \
		if ((h) != NULL) { \
			DUK_HOBJECT_INCREF((thr), (h)); \
		} \
	} while (0)
#define DUK_HOBJECT_DECREF_ALLOWNULL(thr,h) do { \
		if ((h) != NULL) { \
			DUK_HOBJECT_DECREF((thr), (h)); \
		} \
	} while (0)
#define DUK_HOBJECT_DECREF_NORZ_ALLOWNULL(thr,h) do { \
		if ((h) != NULL) { \
			DUK_HOBJECT_DECREF_NORZ((thr), (h)); \
		} \
	} while (0)
#define DUK_HBUFFER_INCREF_ALLOWNULL(thr,h) do { \
		if ((h) != NULL) { \
			DUK_HBUFFER_INCREF((thr), (h)); \
		} \
	} while (0)
#define DUK_HBUFFER_DECREF_ALLOWNULL(thr,h) do { \
		if ((h) != NULL) { \
			DUK_HBUFFER_DECREF((thr), (h)); \
		} \
	} while (0)
#define DUK_HBUFFER_DECREF_NORZ_ALLOWNULL(thr,h) do { \
		if ((h) != NULL) { \
			DUK_HBUFFER_DECREF_NORZ((thr), (h)); \
		} \
	} while (0)
#define DUK_HTHREAD_INCREF_ALLOWNULL(thr,h) do { \
		if ((h) != NULL) { \
			DUK_HTHREAD_INCREF((thr), (h)); \
		} \
	} while (0)
#define DUK_HTHREAD_DECREF_ALLOWNULL(thr,h) do { \
		if ((h) != NULL) { \
			DUK_HTHREAD_DECREF((thr), (h)); \
		} \
	} while (0)
#define DUK_HTHREAD_DECREF_NORZ_ALLOWNULL(thr,h) do { \
		if ((h) != NULL) { \
			DUK_HTHREAD_DECREF_NORZ((thr), (h)); \
		} \
	} while (0)

/* Called after one or more DECREF NORZ calls to handle pending side effects.
 * At present DECREF NORZ does freeing inline but doesn't execute finalizers,
 * so these macros check for pending finalizers and execute them.  The FAST
 * variant is performance critical.
 */
#if defined(DUK_USE_FINALIZER_SUPPORT)
#define DUK_REFZERO_CHECK_FAST(thr) do { \
		duk_refzero_check_fast((thr)); \
	} while (0)
#define DUK_REFZERO_CHECK_SLOW(thr) do { \
		duk_refzero_check_slow((thr)); \
	} while (0)
#else  /* DUK_USE_FINALIZER_SUPPORT */
#define DUK_REFZERO_CHECK_FAST(thr) do { } while (0)
#define DUK_REFZERO_CHECK_SLOW(thr) do { } while (0)
#endif  /* DUK_USE_FINALIZER_SUPPORT */

/*
 *  Macros to set a duk_tval and update refcount of the target (decref the
 *  old value and incref the new value if necessary).  This is both performance
 *  and footprint critical; any changes made should be measured for size/speed.
 */

#define DUK_TVAL_SET_UNDEFINED_UPDREF_ALT0(thr,tvptr_dst) do { \
		duk_tval *tv__dst; duk_tval tv__tmp; tv__dst = (tvptr_dst); \
		DUK_TVAL_SET_TVAL(&tv__tmp, tv__dst); \
		DUK_TVAL_SET_UNDEFINED(tv__dst); \
		DUK_TVAL_DECREF((thr), &tv__tmp);  /* side effects */ \
	} while (0)

#define DUK_TVAL_SET_UNDEFINED_UPDREF_NORZ_ALT0(thr,tvptr_dst) do { \
		duk_tval *tv__dst; duk_tval tv__tmp; tv__dst = (tvptr_dst); \
		DUK_TVAL_SET_TVAL(&tv__tmp, tv__dst); \
		DUK_TVAL_SET_UNDEFINED(tv__dst); \
		DUK_TVAL_DECREF_NORZ((thr), &tv__tmp); \
	} while (0)

#define DUK_TVAL_SET_UNUSED_UPDREF_ALT0(thr,tvptr_dst) do { \
		duk_tval *tv__dst; duk_tval tv__tmp; tv__dst = (tvptr_dst); \
		DUK_TVAL_SET_TVAL(&tv__tmp, tv__dst); \
		DUK_TVAL_SET_UNUSED(tv__dst); \
		DUK_TVAL_DECREF((thr), &tv__tmp);  /* side effects */ \
	} while (0)

#define DUK_TVAL_SET_NULL_UPDREF_ALT0(thr,tvptr_dst) do { \
		duk_tval *tv__dst; duk_tval tv__tmp; tv__dst = (tvptr_dst); \
		DUK_TVAL_SET_TVAL(&tv__tmp, tv__dst); \
		DUK_TVAL_SET_NULL(tv__dst); \
		DUK_TVAL_DECREF((thr), &tv__tmp);  /* side effects */ \
	} while (0)

#define DUK_TVAL_SET_BOOLEAN_UPDREF_ALT0(thr,tvptr_dst,newval) do { \
		duk_tval *tv__dst; duk_tval tv__tmp; tv__dst = (tvptr_dst); \
		DUK_TVAL_SET_TVAL(&tv__tmp, tv__dst); \
		DUK_TVAL_SET_BOOLEAN(tv__dst, (newval)); \
		DUK_TVAL_DECREF((thr), &tv__tmp);  /* side effects */ \
	} while (0)

#define DUK_TVAL_SET_NUMBER_UPDREF_ALT0(thr,tvptr_dst,newval) do { \
		duk_tval *tv__dst; duk_tval tv__tmp; tv__dst = (tvptr_dst); \
		DUK_TVAL_SET_TVAL(&tv__tmp, tv__dst); \
		DUK_TVAL_SET_NUMBER(tv__dst, (newval)); \
		DUK_TVAL_DECREF((thr), &tv__tmp);  /* side effects */ \
	} while (0)
#define DUK_TVAL_SET_NUMBER_CHKFAST_UPDREF_ALT0(thr,tvptr_dst,newval) do { \
		duk_tval *tv__dst; duk_tval tv__tmp; tv__dst = (tvptr_dst); \
		DUK_TVAL_SET_TVAL(&tv__tmp, tv__dst); \
		DUK_TVAL_SET_NUMBER_CHKFAST_FAST(tv__dst, (newval)); \
		DUK_TVAL_DECREF((thr), &tv__tmp);  /* side effects */ \
	} while (0)
#define DUK_TVAL_SET_DOUBLE_UPDREF_ALT0(thr,tvptr_dst,newval) do { \
		duk_tval *tv__dst; duk_tval tv__tmp; tv__dst = (tvptr_dst); \
		DUK_TVAL_SET_TVAL(&tv__tmp, tv__dst); \
		DUK_TVAL_SET_DOUBLE(tv__dst, (newval)); \
		DUK_TVAL_DECREF((thr), &tv__tmp);  /* side effects */ \
	} while (0)
#define DUK_TVAL_SET_NAN_UPDREF_ALT0(thr,tvptr_dst) do { \
		duk_tval *tv__dst; duk_tval tv__tmp; tv__dst = (tvptr_dst); \
		DUK_TVAL_SET_TVAL(&tv__tmp, tv__dst); \
		DUK_TVAL_SET_NAN(tv__dst); \
		DUK_TVAL_DECREF((thr), &tv__tmp);  /* side effects */ \
	} while (0)
#if defined(DUK_USE_FASTINT)
#define DUK_TVAL_SET_I48_UPDREF_ALT0(thr,tvptr_dst,newval) do { \
		duk_tval *tv__dst; duk_tval tv__tmp; tv__dst = (tvptr_dst); \
		DUK_TVAL_SET_TVAL(&tv__tmp, tv__dst); \
		DUK_TVAL_SET_I48(tv__dst, (newval)); \
		DUK_TVAL_DECREF((thr), &tv__tmp);  /* side effects */ \
	} while (0)
#define DUK_TVAL_SET_I32_UPDREF_ALT0(thr,tvptr_dst,newval) do { \
		duk_tval *tv__dst; duk_tval tv__tmp; tv__dst = (tvptr_dst); \
		DUK_TVAL_SET_TVAL(&tv__tmp, tv__dst); \
		DUK_TVAL_SET_I32(tv__dst, (newval)); \
		DUK_TVAL_DECREF((thr), &tv__tmp);  /* side effects */ \
	} while (0)
#define DUK_TVAL_SET_U32_UPDREF_ALT0(thr,tvptr_dst,newval) do { \
		duk_tval *tv__dst; duk_tval tv__tmp; tv__dst = (tvptr_dst); \
		DUK_TVAL_SET_TVAL(&tv__tmp, tv__dst); \
		DUK_TVAL_SET_U32(tv__dst, (newval)); \
		DUK_TVAL_DECREF((thr), &tv__tmp);  /* side effects */ \
	} while (0)
#else
#define DUK_TVAL_SET_DOUBLE_CAST_UPDREF(thr,tvptr_dst,newval) \
	DUK_TVAL_SET_DOUBLE_UPDREF((thr), (tvptr_dst), (duk_double_t) (newval))
#endif  /* DUK_USE_FASTINT */

#define DUK_TVAL_SET_LIGHTFUNC_UPDREF_ALT0(thr,tvptr_dst,lf_v,lf_fp,lf_flags) do { \
		duk_tval *tv__dst; duk_tval tv__tmp; tv__dst = (tvptr_dst); \
		DUK_TVAL_SET_TVAL(&tv__tmp, tv__dst); \
		DUK_TVAL_SET_LIGHTFUNC(tv__dst, (lf_v), (lf_fp), (lf_flags)); \
		DUK_TVAL_DECREF((thr), &tv__tmp);  /* side effects */ \
	} while (0)

#define DUK_TVAL_SET_STRING_UPDREF_ALT0(thr,tvptr_dst,newval) do { \
		duk_tval *tv__dst; duk_tval tv__tmp; tv__dst = (tvptr_dst); \
		DUK_TVAL_SET_TVAL(&tv__tmp, tv__dst); \
		DUK_TVAL_SET_STRING(tv__dst, (newval)); \
		DUK_HSTRING_INCREF((thr), (newval)); \
		DUK_TVAL_DECREF((thr), &tv__tmp);  /* side effects */ \
	} while (0)

#define DUK_TVAL_SET_OBJECT_UPDREF_ALT0(thr,tvptr_dst,newval) do { \
		duk_tval *tv__dst; duk_tval tv__tmp; tv__dst = (tvptr_dst); \
		DUK_TVAL_SET_TVAL(&tv__tmp, tv__dst); \
		DUK_TVAL_SET_OBJECT(tv__dst, (newval)); \
		DUK_HOBJECT_INCREF((thr), (newval)); \
		DUK_TVAL_DECREF((thr), &tv__tmp);  /* side effects */ \
	} while (0)

#define DUK_TVAL_SET_BUFFER_UPDREF_ALT0(thr,tvptr_dst,newval) do { \
		duk_tval *tv__dst; duk_tval tv__tmp; tv__dst = (tvptr_dst); \
		DUK_TVAL_SET_TVAL(&tv__tmp, tv__dst); \
		DUK_TVAL_SET_BUFFER(tv__dst, (newval)); \
		DUK_HBUFFER_INCREF((thr), (newval)); \
		DUK_TVAL_DECREF((thr), &tv__tmp);  /* side effects */ \
	} while (0)

#define DUK_TVAL_SET_POINTER_UPDREF_ALT0(thr,tvptr_dst,newval) do { \
		duk_tval *tv__dst; duk_tval tv__tmp; tv__dst = (tvptr_dst); \
		DUK_TVAL_SET_TVAL(&tv__tmp, tv__dst); \
		DUK_TVAL_SET_POINTER(tv__dst, (newval)); \
		DUK_TVAL_DECREF((thr), &tv__tmp);  /* side effects */ \
	} while (0)

/* DUK_TVAL_SET_TVAL_UPDREF() is used a lot in executor, property lookups,
 * etc, so it's very important for performance.  Measure when changing.
 *
 * NOTE: the source and destination duk_tval pointers may be the same, and
 * the macros MUST deal with that correctly.
 */

/* Original idiom used, minimal code size. */
#define DUK_TVAL_SET_TVAL_UPDREF_ALT0(thr,tvptr_dst,tvptr_src) do { \
		duk_tval *tv__dst, *tv__src; duk_tval tv__tmp; \
		tv__dst = (tvptr_dst); tv__src = (tvptr_src); \
		DUK_TVAL_SET_TVAL(&tv__tmp, tv__dst); \
		DUK_TVAL_SET_TVAL(tv__dst, tv__src); \
		DUK_TVAL_INCREF((thr), tv__src); \
		DUK_TVAL_DECREF((thr), &tv__tmp);  /* side effects */ \
	} while (0)

/* Faster alternative: avoid making a temporary copy of tvptr_dst and use
 * fast incref/decref macros.
 */
#define DUK_TVAL_SET_TVAL_UPDREF_ALT1(thr,tvptr_dst,tvptr_src) do { \
		duk_tval *tv__dst, *tv__src; duk_heaphdr *h__obj; \
		tv__dst = (tvptr_dst); tv__src = (tvptr_src); \
		DUK_TVAL_INCREF_FAST((thr), tv__src); \
		if (DUK_TVAL_NEEDS_REFCOUNT_UPDATE(tv__dst)) { \
			h__obj = DUK_TVAL_GET_HEAPHDR(tv__dst); \
			DUK_ASSERT(h__obj != NULL); \
			DUK_TVAL_SET_TVAL(tv__dst, tv__src); \
			DUK_HEAPHDR_DECREF_FAST((thr), h__obj);  /* side effects */ \
		} else { \
			DUK_TVAL_SET_TVAL(tv__dst, tv__src); \
		} \
	} while (0)

/* XXX: no optimized variants yet */
#define DUK_TVAL_SET_UNDEFINED_UPDREF         DUK_TVAL_SET_UNDEFINED_UPDREF_ALT0
#define DUK_TVAL_SET_UNDEFINED_UPDREF_NORZ    DUK_TVAL_SET_UNDEFINED_UPDREF_NORZ_ALT0
#define DUK_TVAL_SET_UNUSED_UPDREF            DUK_TVAL_SET_UNUSED_UPDREF_ALT0
#define DUK_TVAL_SET_NULL_UPDREF              DUK_TVAL_SET_NULL_UPDREF_ALT0
#define DUK_TVAL_SET_BOOLEAN_UPDREF           DUK_TVAL_SET_BOOLEAN_UPDREF_ALT0
#define DUK_TVAL_SET_NUMBER_UPDREF            DUK_TVAL_SET_NUMBER_UPDREF_ALT0
#define DUK_TVAL_SET_NUMBER_CHKFAST_UPDREF    DUK_TVAL_SET_NUMBER_CHKFAST_UPDREF_ALT0
#define DUK_TVAL_SET_DOUBLE_UPDREF            DUK_TVAL_SET_DOUBLE_UPDREF_ALT0
#define DUK_TVAL_SET_NAN_UPDREF               DUK_TVAL_SET_NAN_UPDREF_ALT0
#if defined(DUK_USE_FASTINT)
#define DUK_TVAL_SET_I48_UPDREF               DUK_TVAL_SET_I48_UPDREF_ALT0
#define DUK_TVAL_SET_I32_UPDREF               DUK_TVAL_SET_I32_UPDREF_ALT0
#define DUK_TVAL_SET_U32_UPDREF               DUK_TVAL_SET_U32_UPDREF_ALT0
#else
#define DUK_TVAL_SET_I48_UPDREF               DUK_TVAL_SET_DOUBLE_CAST_UPDREF  /* XXX: fast int-to-double */
#define DUK_TVAL_SET_I32_UPDREF               DUK_TVAL_SET_DOUBLE_CAST_UPDREF
#define DUK_TVAL_SET_U32_UPDREF               DUK_TVAL_SET_DOUBLE_CAST_UPDREF
#endif  /* DUK_USE_FASTINT */
#define DUK_TVAL_SET_FASTINT_UPDREF           DUK_TVAL_SET_I48_UPDREF  /* convenience */
#define DUK_TVAL_SET_LIGHTFUNC_UPDREF         DUK_TVAL_SET_LIGHTFUNC_UPDREF_ALT0
#define DUK_TVAL_SET_STRING_UPDREF            DUK_TVAL_SET_STRING_UPDREF_ALT0
#define DUK_TVAL_SET_OBJECT_UPDREF            DUK_TVAL_SET_OBJECT_UPDREF_ALT0
#define DUK_TVAL_SET_BUFFER_UPDREF            DUK_TVAL_SET_BUFFER_UPDREF_ALT0
#define DUK_TVAL_SET_POINTER_UPDREF           DUK_TVAL_SET_POINTER_UPDREF_ALT0

#if defined(DUK_USE_FAST_REFCOUNT_DEFAULT)
/* Optimized for speed. */
#define DUK_TVAL_SET_TVAL_UPDREF              DUK_TVAL_SET_TVAL_UPDREF_ALT1
#define DUK_TVAL_SET_TVAL_UPDREF_FAST         DUK_TVAL_SET_TVAL_UPDREF_ALT1
#define DUK_TVAL_SET_TVAL_UPDREF_SLOW         DUK_TVAL_SET_TVAL_UPDREF_ALT0
#else
/* Optimized for size. */
#define DUK_TVAL_SET_TVAL_UPDREF              DUK_TVAL_SET_TVAL_UPDREF_ALT0
#define DUK_TVAL_SET_TVAL_UPDREF_FAST         DUK_TVAL_SET_TVAL_UPDREF_ALT0
#define DUK_TVAL_SET_TVAL_UPDREF_SLOW         DUK_TVAL_SET_TVAL_UPDREF_ALT0
#endif

#else  /* DUK_USE_REFERENCE_COUNTING */

#define DUK_TVAL_NEEDS_REFCOUNT_UPDATE(tv)     0
#define DUK_HEAPHDR_NEEDS_REFCOUNT_UPDATE(h)   0

#define DUK_TVAL_INCREF_FAST(thr,v)            do {} while (0) /* nop */
#define DUK_TVAL_DECREF_FAST(thr,v)            do {} while (0) /* nop */
#define DUK_TVAL_DECREF_NORZ_FAST(thr,v)       do {} while (0) /* nop */
#define DUK_TVAL_INCREF_SLOW(thr,v)            do {} while (0) /* nop */
#define DUK_TVAL_DECREF_SLOW(thr,v)            do {} while (0) /* nop */
#define DUK_TVAL_DECREF_NORZ_SLOW(thr,v)       do {} while (0) /* nop */
#define DUK_TVAL_INCREF(thr,v)                 do {} while (0) /* nop */
#define DUK_TVAL_DECREF(thr,v)                 do {} while (0) /* nop */
#define DUK_TVAL_DECREF_NORZ(thr,v)            do {} while (0) /* nop */
#define DUK_HEAPHDR_INCREF_FAST(thr,h)         do {} while (0) /* nop */
#define DUK_HEAPHDR_DECREF_FAST(thr,h)         do {} while (0) /* nop */
#define DUK_HEAPHDR_DECREF_NORZ_FAST(thr,h)    do {} while (0) /* nop */
#define DUK_HEAPHDR_INCREF_SLOW(thr,h)         do {} while (0) /* nop */
#define DUK_HEAPHDR_DECREF_SLOW(thr,h)         do {} while (0) /* nop */
#define DUK_HEAPHDR_DECREF_NORZ_SLOW(thr,h)    do {} while (0) /* nop */
#define DUK_HEAPHDR_INCREF(thr,h)              do {} while (0) /* nop */
#define DUK_HEAPHDR_DECREF(thr,h)              do {} while (0) /* nop */
#define DUK_HEAPHDR_DECREF_NORZ(thr,h)         do {} while (0) /* nop */
#define DUK_HSTRING_INCREF_FAST(thr,h)         do {} while (0) /* nop */
#define DUK_HSTRING_DECREF_FAST(thr,h)         do {} while (0) /* nop */
#define DUK_HSTRING_DECREF_NORZ_FAST(thr,h)    do {} while (0) /* nop */
#define DUK_HSTRING_INCREF_SLOW(thr,h)         do {} while (0) /* nop */
#define DUK_HSTRING_DECREF_SLOW(thr,h)         do {} while (0) /* nop */
#define DUK_HSTRING_DECREF_NORZ_SLOW(thr,h)    do {} while (0) /* nop */
#define DUK_HSTRING_INCREF(thr,h)              do {} while (0) /* nop */
#define DUK_HSTRING_DECREF(thr,h)              do {} while (0) /* nop */
#define DUK_HSTRING_DECREF_NORZ(thr,h)         do {} while (0) /* nop */
#define DUK_HOBJECT_INCREF_FAST(thr,h)         do {} while (0) /* nop */
#define DUK_HOBJECT_DECREF_FAST(thr,h)         do {} while (0) /* nop */
#define DUK_HOBJECT_DECREF_NORZ_FAST(thr,h)    do {} while (0) /* nop */
#define DUK_HOBJECT_INCREF_SLOW(thr,h)         do {} while (0) /* nop */
#define DUK_HOBJECT_DECREF_SLOW(thr,h)         do {} while (0) /* nop */
#define DUK_HOBJECT_DECREF_NORZ_SLOW(thr,h)    do {} while (0) /* nop */
#define DUK_HOBJECT_INCREF(thr,h)              do {} while (0) /* nop */
#define DUK_HOBJECT_DECREF(thr,h)              do {} while (0) /* nop */
#define DUK_HOBJECT_DECREF_NORZ(thr,h)         do {} while (0) /* nop */
#define DUK_HBUFFER_INCREF_FAST(thr,h)         do {} while (0) /* nop */
#define DUK_HBUFFER_DECREF_FAST(thr,h)         do {} while (0) /* nop */
#define DUK_HBUFFER_DECREF_NORZ_FAST(thr,h)    do {} while (0) /* nop */
#define DUK_HBUFFER_INCREF_SLOW(thr,h)         do {} while (0) /* nop */
#define DUK_HBUFFER_DECREF_SLOW(thr,h)         do {} while (0) /* nop */
#define DUK_HBUFFER_DECREF_NORZ_SLOW(thr,h)    do {} while (0) /* nop */
#define DUK_HBUFFER_INCREF(thr,h)              do {} while (0) /* nop */
#define DUK_HBUFFER_DECREF(thr,h)              do {} while (0) /* nop */
#define DUK_HBUFFER_DECREF_NORZ(thr,h)         do {} while (0) /* nop */

#define DUK_HCOMPFUNC_INCREF(thr,h)            do {} while (0) /* nop */
#define DUK_HCOMPFUNC_DECREF(thr,h)            do {} while (0) /* nop */
#define DUK_HCOMPFUNC_DECREF_NORZ(thr,h)       do {} while (0) /* nop */
#define DUK_HNATFUNC_INCREF(thr,h)             do {} while (0) /* nop */
#define DUK_HNATFUNC_DECREF(thr,h)             do {} while (0) /* nop */
#define DUK_HNATFUNC_DECREF_NORZ(thr,h)        do {} while (0) /* nop */
#define DUK_HBUFOBJ_INCREF(thr,h)              do {} while (0) /* nop */
#define DUK_HBUFOBJ_DECREF(thr,h)              do {} while (0) /* nop */
#define DUK_HBUFOBJ_DECREF_NORZ(thr,h)         do {} while (0) /* nop */
#define DUK_HTHREAD_INCREF(thr,h)              do {} while (0) /* nop */
#define DUK_HTHREAD_DECREF(thr,h)              do {} while (0) /* nop */
#define DUK_HTHREAD_DECREF_NORZ(thr,h)         do {} while (0) /* nop */
#define DUK_HOBJECT_INCREF_ALLOWNULL(thr,h)    do {} while (0) /* nop */
#define DUK_HOBJECT_DECREF_ALLOWNULL(thr,h)    do {} while (0) /* nop */
#define DUK_HOBJECT_DECREF_NORZ_ALLOWNULL(thr,h)  do {} while (0) /* nop */
#define DUK_HBUFFER_INCREF_ALLOWNULL(thr,h)    do {} while (0) /* nop */
#define DUK_HBUFFER_DECREF_ALLOWNULL(thr,h)    do {} while (0) /* nop */
#define DUK_HBUFFER_DECREF_NORZ_ALLOWNULL(thr,h)  do {} while (0) /* nop */

#define DUK_REFZERO_CHECK_FAST(thr)            do {} while (0) /* nop */
#define DUK_REFZERO_CHECK_SLOW(thr)            do {} while (0) /* nop */

#define DUK_TVAL_SET_UNDEFINED_UPDREF_ALT0(thr,tvptr_dst) do { \
		duk_tval *tv__dst; tv__dst = (tvptr_dst); \
		DUK_TVAL_SET_UNDEFINED(tv__dst); \
		DUK_UNREF((thr)); \
	} while (0)

#define DUK_TVAL_SET_UNUSED_UPDREF_ALT0(thr,tvptr_dst) do { \
		duk_tval *tv__dst; tv__dst = (tvptr_dst); \
		DUK_TVAL_SET_UNUSED(tv__dst); \
		DUK_UNREF((thr)); \
	} while (0)

#define DUK_TVAL_SET_NULL_UPDREF_ALT0(thr,tvptr_dst) do { \
		duk_tval *tv__dst; tv__dst = (tvptr_dst); \
		DUK_TVAL_SET_NULL(tv__dst); \
		DUK_UNREF((thr)); \
	} while (0)

#define DUK_TVAL_SET_BOOLEAN_UPDREF_ALT0(thr,tvptr_dst,newval) do { \
		duk_tval *tv__dst; tv__dst = (tvptr_dst); \
		DUK_TVAL_SET_BOOLEAN(tv__dst, (newval)); \
		DUK_UNREF((thr)); \
	} while (0)

#define DUK_TVAL_SET_NUMBER_UPDREF_ALT0(thr,tvptr_dst,newval) do { \
		duk_tval *tv__dst; tv__dst = (tvptr_dst); \
		DUK_TVAL_SET_NUMBER(tv__dst, (newval)); \
		DUK_UNREF((thr)); \
	} while (0)
#define DUK_TVAL_SET_NUMBER_CHKFAST_UPDREF_ALT0(thr,tvptr_dst,newval) do { \
		duk_tval *tv__dst; tv__dst = (tvptr_dst); \
		DUK_TVAL_SET_NUMBER_CHKFAST_FAST(tv__dst, (newval)); \
		DUK_UNREF((thr)); \
	} while (0)
#define DUK_TVAL_SET_DOUBLE_UPDREF_ALT0(thr,tvptr_dst,newval) do { \
		duk_tval *tv__dst; tv__dst = (tvptr_dst); \
		DUK_TVAL_SET_DOUBLE(tv__dst, (newval)); \
		DUK_UNREF((thr)); \
	} while (0)
#define DUK_TVAL_SET_NAN_UPDREF_ALT0(thr,tvptr_dst) do { \
		duk_tval *tv__dst; tv__dst = (tvptr_dst); \
		DUK_TVAL_SET_NAN(tv__dst); \
		DUK_UNREF((thr)); \
	} while (0)
#if defined(DUK_USE_FASTINT)
#define DUK_TVAL_SET_I48_UPDREF_ALT0(thr,tvptr_dst,newval) do { \
		duk_tval *tv__dst; tv__dst = (tvptr_dst); \
		DUK_TVAL_SET_I48(tv__dst, (newval)); \
		DUK_UNREF((thr)); \
	} while (0)
#define DUK_TVAL_SET_I32_UPDREF_ALT0(thr,tvptr_dst,newval) do { \
		duk_tval *tv__dst; tv__dst = (tvptr_dst); \
		DUK_TVAL_SET_I32(tv__dst, (newval)); \
		DUK_UNREF((thr)); \
	} while (0)
#define DUK_TVAL_SET_U32_UPDREF_ALT0(thr,tvptr_dst,newval) do { \
		duk_tval *tv__dst; tv__dst = (tvptr_dst); \
		DUK_TVAL_SET_U32(tv__dst, (newval)); \
		DUK_UNREF((thr)); \
	} while (0)
#else
#define DUK_TVAL_SET_DOUBLE_CAST_UPDREF(thr,tvptr_dst,newval) \
	DUK_TVAL_SET_DOUBLE_UPDREF((thr), (tvptr_dst), (duk_double_t) (newval))
#endif  /* DUK_USE_FASTINT */

#define DUK_TVAL_SET_LIGHTFUNC_UPDREF_ALT0(thr,tvptr_dst,lf_v,lf_fp,lf_flags) do { \
		duk_tval *tv__dst; tv__dst = (tvptr_dst); \
		DUK_TVAL_SET_LIGHTFUNC(tv__dst, (lf_v), (lf_fp), (lf_flags)); \
		DUK_UNREF((thr)); \
	} while (0)

#define DUK_TVAL_SET_STRING_UPDREF_ALT0(thr,tvptr_dst,newval) do { \
		duk_tval *tv__dst; tv__dst = (tvptr_dst); \
		DUK_TVAL_SET_STRING(tv__dst, (newval)); \
		DUK_UNREF((thr)); \
	} while (0)

#define DUK_TVAL_SET_OBJECT_UPDREF_ALT0(thr,tvptr_dst,newval) do { \
		duk_tval *tv__dst; tv__dst = (tvptr_dst); \
		DUK_TVAL_SET_OBJECT(tv__dst, (newval)); \
		DUK_UNREF((thr)); \
	} while (0)

#define DUK_TVAL_SET_BUFFER_UPDREF_ALT0(thr,tvptr_dst,newval) do { \
		duk_tval *tv__dst; tv__dst = (tvptr_dst); \
		DUK_TVAL_SET_BUFFER(tv__dst, (newval)); \
		DUK_UNREF((thr)); \
	} while (0)

#define DUK_TVAL_SET_POINTER_UPDREF_ALT0(thr,tvptr_dst,newval) do { \
		duk_tval *tv__dst; tv__dst = (tvptr_dst); \
		DUK_TVAL_SET_POINTER(tv__dst, (newval)); \
		DUK_UNREF((thr)); \
	} while (0)

#define DUK_TVAL_SET_TVAL_UPDREF_ALT0(thr,tvptr_dst,tvptr_src) do { \
		duk_tval *tv__dst, *tv__src; \
		tv__dst = (tvptr_dst); tv__src = (tvptr_src); \
		DUK_TVAL_SET_TVAL(tv__dst, tv__src); \
		DUK_UNREF((thr)); \
	} while (0)

#define DUK_TVAL_SET_UNDEFINED_UPDREF         DUK_TVAL_SET_UNDEFINED_UPDREF_ALT0
#define DUK_TVAL_SET_UNDEFINED_UPDREF_NORZ    DUK_TVAL_SET_UNDEFINED_UPDREF_ALT0
#define DUK_TVAL_SET_UNUSED_UPDREF            DUK_TVAL_SET_UNUSED_UPDREF_ALT0
#define DUK_TVAL_SET_NULL_UPDREF              DUK_TVAL_SET_NULL_UPDREF_ALT0
#define DUK_TVAL_SET_BOOLEAN_UPDREF           DUK_TVAL_SET_BOOLEAN_UPDREF_ALT0
#define DUK_TVAL_SET_NUMBER_UPDREF            DUK_TVAL_SET_NUMBER_UPDREF_ALT0
#define DUK_TVAL_SET_NUMBER_CHKFAST_UPDREF    DUK_TVAL_SET_NUMBER_CHKFAST_UPDREF_ALT0
#define DUK_TVAL_SET_DOUBLE_UPDREF            DUK_TVAL_SET_DOUBLE_UPDREF_ALT0
#define DUK_TVAL_SET_NAN_UPDREF               DUK_TVAL_SET_NAN_UPDREF_ALT0
#if defined(DUK_USE_FASTINT)
#define DUK_TVAL_SET_I48_UPDREF               DUK_TVAL_SET_I48_UPDREF_ALT0
#define DUK_TVAL_SET_I32_UPDREF               DUK_TVAL_SET_I32_UPDREF_ALT0
#define DUK_TVAL_SET_U32_UPDREF               DUK_TVAL_SET_U32_UPDREF_ALT0
#else
#define DUK_TVAL_SET_I48_UPDREF               DUK_TVAL_SET_DOUBLE_CAST_UPDREF  /* XXX: fast-int-to-double */
#define DUK_TVAL_SET_I32_UPDREF               DUK_TVAL_SET_DOUBLE_CAST_UPDREF
#define DUK_TVAL_SET_U32_UPDREF               DUK_TVAL_SET_DOUBLE_CAST_UPDREF
#endif  /* DUK_USE_FASTINT */
#define DUK_TVAL_SET_FASTINT_UPDREF           DUK_TVAL_SET_I48_UPDREF  /* convenience */
#define DUK_TVAL_SET_LIGHTFUNC_UPDREF         DUK_TVAL_SET_LIGHTFUNC_UPDREF_ALT0
#define DUK_TVAL_SET_STRING_UPDREF            DUK_TVAL_SET_STRING_UPDREF_ALT0
#define DUK_TVAL_SET_OBJECT_UPDREF            DUK_TVAL_SET_OBJECT_UPDREF_ALT0
#define DUK_TVAL_SET_BUFFER_UPDREF            DUK_TVAL_SET_BUFFER_UPDREF_ALT0
#define DUK_TVAL_SET_POINTER_UPDREF           DUK_TVAL_SET_POINTER_UPDREF_ALT0

#define DUK_TVAL_SET_TVAL_UPDREF              DUK_TVAL_SET_TVAL_UPDREF_ALT0
#define DUK_TVAL_SET_TVAL_UPDREF_FAST         DUK_TVAL_SET_TVAL_UPDREF_ALT0
#define DUK_TVAL_SET_TVAL_UPDREF_SLOW         DUK_TVAL_SET_TVAL_UPDREF_ALT0

#endif  /* DUK_USE_REFERENCE_COUNTING */

/*
 *  Some convenience macros that don't have optimized implementations now.
 */

#define DUK_TVAL_SET_TVAL_UPDREF_NORZ(thr,tv_dst,tv_src) do { \
		duk_hthread *duk__thr = (thr); \
		duk_tval *duk__dst = (tv_dst); \
		duk_tval *duk__src = (tv_src); \
		DUK_UNREF(duk__thr); \
		DUK_TVAL_DECREF_NORZ(thr, duk__dst); \
		DUK_TVAL_SET_TVAL(duk__dst, duk__src); \
		DUK_TVAL_INCREF(thr, duk__dst); \
	} while (0)

#define DUK_TVAL_SET_U32_UPDREF_NORZ(thr,tv_dst,val) do { \
		duk_hthread *duk__thr = (thr); \
		duk_tval *duk__dst = (tv_dst); \
		duk_uint32_t duk__val = (duk_uint32_t) (val); \
		DUK_UNREF(duk__thr); \
		DUK_TVAL_DECREF_NORZ(thr, duk__dst); \
		DUK_TVAL_SET_U32(duk__dst, duk__val); \
	} while (0)

/*
 *  Prototypes
 */

#if defined(DUK_USE_REFERENCE_COUNTING)
#if defined(DUK_USE_FINALIZER_SUPPORT)
DUK_INTERNAL_DECL void duk_refzero_check_slow(duk_hthread *thr);
DUK_INTERNAL_DECL DUK_INLINE void duk_refzero_check_fast(duk_hthread *thr);
#endif
DUK_INTERNAL_DECL void duk_heaphdr_refcount_finalize_norz(duk_heap *heap, duk_heaphdr *hdr);
DUK_INTERNAL_DECL void duk_hobject_refcount_finalize_norz(duk_heap *heap, duk_hobject *h);
#if 0  /* Not needed: fast path handles inline; slow path uses duk_heaphdr_decref() which is needed anyway. */
DUK_INTERNAL_DECL void duk_hstring_decref(duk_hthread *thr, duk_hstring *h);
DUK_INTERNAL_DECL void duk_hstring_decref_norz(duk_hthread *thr, duk_hstring *h);
DUK_INTERNAL_DECL void duk_hbuffer_decref(duk_hthread *thr, duk_hbuffer *h);
DUK_INTERNAL_DECL void duk_hbuffer_decref_norz(duk_hthread *thr, duk_hbuffer *h);
DUK_INTERNAL_DECL void duk_hobject_decref(duk_hthread *thr, duk_hobject *h);
DUK_INTERNAL_DECL void duk_hobject_decref_norz(duk_hthread *thr, duk_hobject *h);
#endif
DUK_INTERNAL_DECL void duk_heaphdr_refzero(duk_hthread *thr, duk_heaphdr *h);
DUK_INTERNAL_DECL void duk_heaphdr_refzero_norz(duk_hthread *thr, duk_heaphdr *h);
#if defined(DUK_USE_FAST_REFCOUNT_DEFAULT)
DUK_INTERNAL_DECL void duk_hstring_refzero(duk_hthread *thr, duk_hstring *h);  /* no 'norz' variant */
DUK_INTERNAL_DECL void duk_hbuffer_refzero(duk_hthread *thr, duk_hbuffer *h);  /* no 'norz' variant */
DUK_INTERNAL_DECL void duk_hobject_refzero(duk_hthread *thr, duk_hobject *h);
DUK_INTERNAL_DECL void duk_hobject_refzero_norz(duk_hthread *thr, duk_hobject *h);
#else
DUK_INTERNAL_DECL void duk_tval_incref(duk_tval *tv);
DUK_INTERNAL_DECL void duk_tval_decref(duk_hthread *thr, duk_tval *tv);
DUK_INTERNAL_DECL void duk_tval_decref_norz(duk_hthread *thr, duk_tval *tv);
DUK_INTERNAL_DECL void duk_heaphdr_incref(duk_heaphdr *h);
DUK_INTERNAL_DECL void duk_heaphdr_decref(duk_hthread *thr, duk_heaphdr *h);
DUK_INTERNAL_DECL void duk_heaphdr_decref_norz(duk_hthread *thr, duk_heaphdr *h);
#endif
#else  /* DUK_USE_REFERENCE_COUNTING */
/* no refcounting */
#endif  /* DUK_USE_REFERENCE_COUNTING */

#endif  /* DUK_REFCOUNT_H_INCLUDED */
/* #include duk_api_internal.h */
/*
 *  Internal API calls which have (stack and other) semantics similar
 *  to the public API.
 */

#if !defined(DUK_API_INTERNAL_H_INCLUDED)
#define DUK_API_INTERNAL_H_INCLUDED

/* duk_push_sprintf constants */
#define DUK_PUSH_SPRINTF_INITIAL_SIZE  256L
#define DUK_PUSH_SPRINTF_SANITY_LIMIT  (1L * 1024L * 1024L * 1024L)

/* Flag ORed to err_code to indicate __FILE__ / __LINE__ is not
 * blamed as source of error for error fileName / lineNumber.
 */
#define DUK_ERRCODE_FLAG_NOBLAME_FILELINE  (1L << 24)

/* Current convention is to use duk_size_t for value stack sizes and global indices,
 * and duk_idx_t for local frame indices.
 */
DUK_INTERNAL_DECL DUK_INLINE void duk_valstack_grow_check_throw(duk_hthread *thr, duk_size_t min_bytes);
DUK_INTERNAL_DECL DUK_INLINE duk_bool_t duk_valstack_grow_check_nothrow(duk_hthread *thr, duk_size_t min_bytes);
DUK_INTERNAL_DECL void duk_valstack_shrink_check_nothrow(duk_hthread *thr, duk_bool_t snug);

DUK_INTERNAL_DECL void duk_copy_tvals_incref(duk_hthread *thr, duk_tval *tv_dst, duk_tval *tv_src, duk_size_t count);

DUK_INTERNAL_DECL duk_tval *duk_reserve_gap(duk_hthread *thr, duk_idx_t idx_base, duk_idx_t count);

DUK_INTERNAL_DECL void duk_set_top_unsafe(duk_hthread *thr, duk_idx_t idx);
DUK_INTERNAL_DECL void duk_set_top_and_wipe(duk_hthread *thr, duk_idx_t top, duk_idx_t idx_wipe_start);

DUK_INTERNAL_DECL void duk_dup_0(duk_hthread *thr);
DUK_INTERNAL_DECL void duk_dup_1(duk_hthread *thr);
DUK_INTERNAL_DECL void duk_dup_2(duk_hthread *thr);
/* duk_dup_m1() would be same as duk_dup_top() */
DUK_INTERNAL_DECL void duk_dup_m2(duk_hthread *thr);
DUK_INTERNAL_DECL void duk_dup_m3(duk_hthread *thr);
DUK_INTERNAL_DECL void duk_dup_m4(duk_hthread *thr);

DUK_INTERNAL_DECL void duk_remove_unsafe(duk_hthread *thr, duk_idx_t idx);
DUK_INTERNAL_DECL void duk_remove_m2(duk_hthread *thr);
DUK_INTERNAL_DECL void duk_remove_n(duk_hthread *thr, duk_idx_t idx, duk_idx_t count);
DUK_INTERNAL_DECL void duk_remove_n_unsafe(duk_hthread *thr, duk_idx_t idx, duk_idx_t count);

DUK_INTERNAL_DECL duk_int_t duk_get_type_tval(duk_tval *tv);
DUK_INTERNAL_DECL duk_uint_t duk_get_type_mask_tval(duk_tval *tv);

#if defined(DUK_USE_VERBOSE_ERRORS) && defined(DUK_USE_PARANOID_ERRORS)
DUK_INTERNAL_DECL const char *duk_get_type_name(duk_hthread *thr, duk_idx_t idx);
#endif
DUK_INTERNAL_DECL duk_small_uint_t duk_get_class_number(duk_hthread *thr, duk_idx_t idx);

DUK_INTERNAL_DECL duk_tval *duk_get_tval(duk_hthread *thr, duk_idx_t idx);
DUK_INTERNAL_DECL duk_tval *duk_get_tval_or_unused(duk_hthread *thr, duk_idx_t idx);
DUK_INTERNAL_DECL duk_tval *duk_require_tval(duk_hthread *thr, duk_idx_t idx);
DUK_INTERNAL_DECL void duk_push_tval(duk_hthread *thr, duk_tval *tv);

/* Push the current 'this' binding; throw TypeError if binding is not object
 * coercible (CheckObjectCoercible).
 */
DUK_INTERNAL_DECL void duk_push_this_check_object_coercible(duk_hthread *thr);

/* duk_push_this() + CheckObjectCoercible() + duk_to_object() */
DUK_INTERNAL_DECL duk_hobject *duk_push_this_coercible_to_object(duk_hthread *thr);

/* duk_push_this() + CheckObjectCoercible() + duk_to_string() */
DUK_INTERNAL_DECL duk_hstring *duk_push_this_coercible_to_string(duk_hthread *thr);

DUK_INTERNAL_DECL duk_hstring *duk_push_uint_to_hstring(duk_hthread *thr, duk_uint_t i);

/* Get a borrowed duk_tval pointer to the current 'this' binding.  Caller must
 * make sure there's an active callstack entry.  Note that the returned pointer
 * is unstable with regards to side effects.
 */
DUK_INTERNAL_DECL duk_tval *duk_get_borrowed_this_tval(duk_hthread *thr);

/* XXX: add fastint support? */
#define duk_push_u64(thr,val) \
	duk_push_number((thr), (duk_double_t) (val))
#define duk_push_i64(thr,val) \
	duk_push_number((thr), (duk_double_t) (val))

/* duk_push_(u)int() is guaranteed to support at least (un)signed 32-bit range */
#define duk_push_u32(thr,val) \
	duk_push_uint((thr), (duk_uint_t) (val))
#define duk_push_i32(thr,val) \
	duk_push_int((thr), (duk_int_t) (val))

/* sometimes stack and array indices need to go on the stack */
#define duk_push_idx(thr,val) \
	duk_push_int((thr), (duk_int_t) (val))
#define duk_push_uarridx(thr,val) \
	duk_push_uint((thr), (duk_uint_t) (val))
#define duk_push_size_t(thr,val) \
	duk_push_uint((thr), (duk_uint_t) (val))  /* XXX: assumed to fit for now */

DUK_INTERNAL_DECL duk_bool_t duk_is_string_notsymbol(duk_hthread *thr, duk_idx_t idx);

DUK_INTERNAL_DECL duk_bool_t duk_is_callable_tval(duk_hthread *thr, duk_tval *tv);

DUK_INTERNAL_DECL duk_bool_t duk_is_bare_object(duk_hthread *thr, duk_idx_t idx);

DUK_INTERNAL_DECL duk_hstring *duk_get_hstring(duk_hthread *thr, duk_idx_t idx);
DUK_INTERNAL_DECL duk_hstring *duk_get_hstring_notsymbol(duk_hthread *thr, duk_idx_t idx);
DUK_INTERNAL_DECL const char *duk_get_string_notsymbol(duk_hthread *thr, duk_idx_t idx);
DUK_INTERNAL_DECL duk_hobject *duk_get_hobject(duk_hthread *thr, duk_idx_t idx);
DUK_INTERNAL_DECL duk_hbuffer *duk_get_hbuffer(duk_hthread *thr, duk_idx_t idx);
DUK_INTERNAL_DECL duk_hthread *duk_get_hthread(duk_hthread *thr, duk_idx_t idx);
DUK_INTERNAL_DECL duk_hcompfunc *duk_get_hcompfunc(duk_hthread *thr, duk_idx_t idx);
DUK_INTERNAL_DECL duk_hnatfunc *duk_get_hnatfunc(duk_hthread *thr, duk_idx_t idx);

DUK_INTERNAL_DECL void *duk_get_buffer_data_raw(duk_hthread *thr, duk_idx_t idx, duk_size_t *out_size, void *def_ptr, duk_size_t def_len, duk_bool_t throw_flag, duk_bool_t *out_isbuffer);

DUK_INTERNAL_DECL duk_hobject *duk_get_hobject_with_class(duk_hthread *thr, duk_idx_t idx, duk_small_uint_t classnum);

DUK_INTERNAL_DECL duk_hobject *duk_get_hobject_promote_mask(duk_hthread *thr, duk_idx_t idx, duk_uint_t type_mask);
DUK_INTERNAL_DECL duk_hobject *duk_require_hobject_promote_mask(duk_hthread *thr, duk_idx_t idx, duk_uint_t type_mask);
DUK_INTERNAL_DECL duk_hobject *duk_require_hobject_accept_mask(duk_hthread *thr, duk_idx_t idx, duk_uint_t type_mask);
#define duk_require_hobject_promote_lfunc(thr,idx) \
	duk_require_hobject_promote_mask((thr), (idx), DUK_TYPE_MASK_LIGHTFUNC)
#define duk_get_hobject_promote_lfunc(thr,idx) \
	duk_get_hobject_promote_mask((thr), (idx), DUK_TYPE_MASK_LIGHTFUNC)

#if 0  /*unused*/
DUK_INTERNAL_DECL void *duk_get_voidptr(duk_hthread *thr, duk_idx_t idx);
#endif

DUK_INTERNAL_DECL duk_hstring *duk_known_hstring(duk_hthread *thr, duk_idx_t idx);
DUK_INTERNAL_DECL duk_hobject *duk_known_hobject(duk_hthread *thr, duk_idx_t idx);
DUK_INTERNAL_DECL duk_hbuffer *duk_known_hbuffer(duk_hthread *thr, duk_idx_t idx);
DUK_INTERNAL_DECL duk_hcompfunc *duk_known_hcompfunc(duk_hthread *thr, duk_idx_t idx);
DUK_INTERNAL_DECL duk_hnatfunc *duk_known_hnatfunc(duk_hthread *thr, duk_idx_t idx);

DUK_INTERNAL_DECL duk_double_t duk_to_number_tval(duk_hthread *thr, duk_tval *tv);

DUK_INTERNAL_DECL duk_hstring *duk_to_hstring(duk_hthread *thr, duk_idx_t idx);
DUK_INTERNAL_DECL duk_hstring *duk_to_hstring_m1(duk_hthread *thr);
DUK_INTERNAL_DECL duk_hstring *duk_to_hstring_acceptsymbol(duk_hthread *thr, duk_idx_t idx);

DUK_INTERNAL_DECL duk_hobject *duk_to_hobject(duk_hthread *thr, duk_idx_t idx);

DUK_INTERNAL_DECL duk_double_t duk_to_number_m1(duk_hthread *thr);
DUK_INTERNAL_DECL duk_double_t duk_to_number_m2(duk_hthread *thr);

DUK_INTERNAL_DECL duk_bool_t duk_to_boolean_top_pop(duk_hthread *thr);

#if defined(DUK_USE_DEBUGGER_SUPPORT)  /* only needed by debugger for now */
DUK_INTERNAL_DECL duk_hstring *duk_safe_to_hstring(duk_hthread *thr, duk_idx_t idx);
#endif
DUK_INTERNAL_DECL void duk_push_class_string_tval(duk_hthread *thr, duk_tval *tv, duk_bool_t avoid_side_effects);

DUK_INTERNAL_DECL duk_int_t duk_to_int_clamped_raw(duk_hthread *thr, duk_idx_t idx, duk_int_t minval, duk_int_t maxval, duk_bool_t *out_clamped);  /* out_clamped=NULL, RangeError if outside range */
DUK_INTERNAL_DECL duk_int_t duk_to_int_clamped(duk_hthread *thr, duk_idx_t idx, duk_int_t minval, duk_int_t maxval);
DUK_INTERNAL_DECL duk_int_t duk_to_int_check_range(duk_hthread *thr, duk_idx_t idx, duk_int_t minval, duk_int_t maxval);
#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
DUK_INTERNAL_DECL duk_uint8_t duk_to_uint8clamped(duk_hthread *thr, duk_idx_t idx);
#endif
DUK_INTERNAL_DECL duk_hstring *duk_to_property_key_hstring(duk_hthread *thr, duk_idx_t idx);

DUK_INTERNAL_DECL duk_hstring *duk_require_hstring(duk_hthread *thr, duk_idx_t idx);
DUK_INTERNAL_DECL duk_hstring *duk_require_hstring_notsymbol(duk_hthread *thr, duk_idx_t idx);
DUK_INTERNAL_DECL const char *duk_require_lstring_notsymbol(duk_hthread *thr, duk_idx_t idx, duk_size_t *out_len);
DUK_INTERNAL_DECL const char *duk_require_string_notsymbol(duk_hthread *thr, duk_idx_t idx);
DUK_INTERNAL_DECL duk_hobject *duk_require_hobject(duk_hthread *thr, duk_idx_t idx);
DUK_INTERNAL_DECL duk_hbuffer *duk_require_hbuffer(duk_hthread *thr, duk_idx_t idx);
DUK_INTERNAL_DECL duk_hthread *duk_require_hthread(duk_hthread *thr, duk_idx_t idx);
DUK_INTERNAL_DECL duk_hcompfunc *duk_require_hcompfunc(duk_hthread *thr, duk_idx_t idx);
DUK_INTERNAL_DECL duk_hnatfunc *duk_require_hnatfunc(duk_hthread *thr, duk_idx_t idx);

DUK_INTERNAL_DECL duk_hobject *duk_require_hobject_with_class(duk_hthread *thr, duk_idx_t idx, duk_small_uint_t classnum);

DUK_INTERNAL_DECL void duk_push_hstring(duk_hthread *thr, duk_hstring *h);
DUK_INTERNAL_DECL void duk_push_hstring_stridx(duk_hthread *thr, duk_small_uint_t stridx);
DUK_INTERNAL_DECL void duk_push_hstring_empty(duk_hthread *thr);
DUK_INTERNAL_DECL void duk_push_hobject(duk_hthread *thr, duk_hobject *h);
DUK_INTERNAL_DECL void duk_push_hbuffer(duk_hthread *thr, duk_hbuffer *h);
#define duk_push_hthread(thr,h) \
	duk_push_hobject((thr), (duk_hobject *) (h))
#define duk_push_hnatfunc(thr,h) \
	duk_push_hobject((thr), (duk_hobject *) (h))
DUK_INTERNAL_DECL void duk_push_hobject_bidx(duk_hthread *thr, duk_small_int_t builtin_idx);
DUK_INTERNAL_DECL duk_hobject *duk_push_object_helper(duk_hthread *thr, duk_uint_t hobject_flags_and_class, duk_small_int_t prototype_bidx);
DUK_INTERNAL_DECL duk_hobject *duk_push_object_helper_proto(duk_hthread *thr, duk_uint_t hobject_flags_and_class, duk_hobject *proto);
DUK_INTERNAL_DECL duk_hcompfunc *duk_push_hcompfunc(duk_hthread *thr);
DUK_INTERNAL_DECL duk_hboundfunc *duk_push_hboundfunc(duk_hthread *thr);
DUK_INTERNAL_DECL void duk_push_c_function_builtin(duk_hthread *thr, duk_c_function func, duk_int_t nargs);
DUK_INTERNAL_DECL void duk_push_c_function_builtin_noconstruct(duk_hthread *thr, duk_c_function func, duk_int_t nargs);

/* XXX: duk_push_harray() and duk_push_hcompfunc() are inconsistent with
 * duk_push_hobject() etc which don't create a new value.
 */
DUK_INTERNAL_DECL duk_harray *duk_push_harray(duk_hthread *thr);
DUK_INTERNAL_DECL duk_harray *duk_push_harray_with_size(duk_hthread *thr, duk_uint32_t size);
DUK_INTERNAL_DECL duk_tval *duk_push_harray_with_size_outptr(duk_hthread *thr, duk_uint32_t size);

DUK_INTERNAL_DECL void duk_push_string_funcptr(duk_hthread *thr, duk_uint8_t *ptr, duk_size_t sz);
DUK_INTERNAL_DECL void duk_push_lightfunc_name_raw(duk_hthread *thr, duk_c_function func, duk_small_uint_t lf_flags);
DUK_INTERNAL_DECL void duk_push_lightfunc_name(duk_hthread *thr, duk_tval *tv);
DUK_INTERNAL_DECL void duk_push_lightfunc_tostring(duk_hthread *thr, duk_tval *tv);
#if 0  /* not used yet */
DUK_INTERNAL_DECL void duk_push_hnatfunc_name(duk_hthread *thr, duk_hnatfunc *h);
#endif
#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
DUK_INTERNAL_DECL duk_hbufobj *duk_push_bufobj_raw(duk_hthread *thr, duk_uint_t hobject_flags_and_class, duk_small_int_t prototype_bidx);
#endif

DUK_INTERNAL_DECL void *duk_push_fixed_buffer_nozero(duk_hthread *thr, duk_size_t len);
DUK_INTERNAL_DECL void *duk_push_fixed_buffer_zero(duk_hthread *thr, duk_size_t len);

DUK_INTERNAL_DECL const char *duk_push_string_readable(duk_hthread *thr, duk_idx_t idx);
DUK_INTERNAL_DECL const char *duk_push_string_tval_readable(duk_hthread *thr, duk_tval *tv);
DUK_INTERNAL_DECL const char *duk_push_string_tval_readable_error(duk_hthread *thr, duk_tval *tv);

/* The duk_xxx_prop_stridx_short() variants expect their arguments to be short
 * enough to be packed into a single 32-bit integer argument.  Argument limits
 * vary per call; typically 16 bits are assigned to the signed value stack index
 * and the stridx.  In practice these work well for footprint with constant
 * arguments and such call sites are also easiest to verify to be correct.
 */

DUK_INTERNAL_DECL duk_bool_t duk_get_prop_stridx(duk_hthread *thr, duk_idx_t obj_idx, duk_small_uint_t stridx);     /* [] -> [val] */
DUK_INTERNAL_DECL duk_bool_t duk_get_prop_stridx_short_raw(duk_hthread *thr, duk_uint_t packed_args);
#define duk_get_prop_stridx_short(thr,obj_idx,stridx) \
	(DUK_ASSERT_EXPR((duk_int_t) (obj_idx) >= -0x8000L && (duk_int_t) (obj_idx) <= 0x7fffL), \
	 DUK_ASSERT_EXPR((duk_int_t) (stridx) >= 0 && (duk_int_t) (stridx) <= 0xffffL), \
	 duk_get_prop_stridx_short_raw((thr), (((duk_uint_t) (obj_idx)) << 16) + ((duk_uint_t) (stridx))))
DUK_INTERNAL_DECL duk_bool_t duk_get_prop_stridx_boolean(duk_hthread *thr, duk_idx_t obj_idx, duk_small_uint_t stridx, duk_bool_t *out_has_prop);  /* [] -> [] */

DUK_INTERNAL_DECL duk_bool_t duk_xget_owndataprop(duk_hthread *thr, duk_idx_t obj_idx);
DUK_INTERNAL_DECL duk_bool_t duk_xget_owndataprop_stridx(duk_hthread *thr, duk_idx_t obj_idx, duk_small_uint_t stridx);
DUK_INTERNAL_DECL duk_bool_t duk_xget_owndataprop_stridx_short_raw(duk_hthread *thr, duk_uint_t packed_args);
#define duk_xget_owndataprop_stridx_short(thr,obj_idx,stridx) \
	(DUK_ASSERT_EXPR((duk_int_t) (obj_idx) >= -0x8000L && (duk_int_t) (obj_idx) <= 0x7fffL), \
	 DUK_ASSERT_EXPR((duk_int_t) (stridx) >= 0 && (duk_int_t) (stridx) <= 0xffffL), \
	 duk_xget_owndataprop_stridx_short_raw((thr), (((duk_uint_t) (obj_idx)) << 16) + ((duk_uint_t) (stridx))))

DUK_INTERNAL_DECL duk_bool_t duk_put_prop_stridx(duk_hthread *thr, duk_idx_t obj_idx, duk_small_uint_t stridx);     /* [val] -> [] */
DUK_INTERNAL_DECL duk_bool_t duk_put_prop_stridx_short_raw(duk_hthread *thr, duk_uint_t packed_args);
#define duk_put_prop_stridx_short(thr,obj_idx,stridx) \
	(DUK_ASSERT_EXPR((duk_int_t) (obj_idx) >= -0x8000L && (duk_int_t) (obj_idx) <= 0x7fffL), \
	 DUK_ASSERT_EXPR((duk_int_t) (stridx) >= 0 && (duk_int_t) (stridx) <= 0xffffL), \
	 duk_put_prop_stridx_short_raw((thr), (((duk_uint_t) (obj_idx)) << 16) + ((duk_uint_t) (stridx))))

DUK_INTERNAL_DECL duk_bool_t duk_del_prop_stridx(duk_hthread *thr, duk_idx_t obj_idx, duk_small_uint_t stridx);     /* [] -> [] */
#if 0  /* Too few call sites to be useful. */
DUK_INTERNAL_DECL duk_bool_t duk_del_prop_stridx_short_raw(duk_hthread *thr, duk_uint_t packed_args);
#define duk_del_prop_stridx_short(thr,obj_idx,stridx) \
	(DUK_ASSERT_EXPR((obj_idx) >= -0x8000L && (obj_idx) <= 0x7fffL), \
	 DUK_ASSERT_EXPR((stridx) >= 0 && (stridx) <= 0xffffL), \
	 duk_del_prop_stridx_short_raw((thr), (((duk_uint_t) (obj_idx)) << 16) + ((duk_uint_t) (stridx))))
#endif
#define duk_del_prop_stridx_short(thr,obj_idx,stridx) \
	duk_del_prop_stridx((thr), (obj_idx), (stridx))

DUK_INTERNAL_DECL duk_bool_t duk_has_prop_stridx(duk_hthread *thr, duk_idx_t obj_idx, duk_small_uint_t stridx);     /* [] -> [] */
#if 0  /* Too few call sites to be useful. */
DUK_INTERNAL_DECL duk_bool_t duk_has_prop_stridx_short_raw(duk_hthread *thr, duk_uint_t packed_args);
#define duk_has_prop_stridx_short(thr,obj_idx,stridx) \
	(DUK_ASSERT_EXPR((obj_idx) >= -0x8000L && (obj_idx) <= 0x7fffL), \
	 DUK_ASSERT_EXPR((stridx) >= 0 && (stridx) <= 0xffffL), \
	 duk_has_prop_stridx_short_raw((thr), (((duk_uint_t) (obj_idx)) << 16) + ((duk_uint_t) (stridx))))
#endif
#define duk_has_prop_stridx_short(thr,obj_idx,stridx) \
	duk_has_prop_stridx((thr), (obj_idx), (stridx))

DUK_INTERNAL_DECL void duk_xdef_prop(duk_hthread *thr, duk_idx_t obj_idx, duk_small_uint_t desc_flags);  /* [key val] -> [] */

DUK_INTERNAL_DECL void duk_xdef_prop_index(duk_hthread *thr, duk_idx_t obj_idx, duk_uarridx_t arr_idx, duk_small_uint_t desc_flags);  /* [val] -> [] */

/* XXX: Because stridx and desc_flags have a limited range, this call could
 * always pack stridx and desc_flags into a single argument.
 */
DUK_INTERNAL_DECL void duk_xdef_prop_stridx(duk_hthread *thr, duk_idx_t obj_idx, duk_small_uint_t stridx, duk_small_uint_t desc_flags);  /* [val] -> [] */
DUK_INTERNAL_DECL void duk_xdef_prop_stridx_short_raw(duk_hthread *thr, duk_uint_t packed_args);
#define duk_xdef_prop_stridx_short(thr,obj_idx,stridx,desc_flags) \
	(DUK_ASSERT_EXPR((duk_int_t) (obj_idx) >= -0x80L && (duk_int_t) (obj_idx) <= 0x7fL), \
	 DUK_ASSERT_EXPR((duk_int_t) (stridx) >= 0 && (duk_int_t) (stridx) <= 0xffffL), \
	 DUK_ASSERT_EXPR((duk_int_t) (desc_flags) >= 0 && (duk_int_t) (desc_flags) <= 0xffL), \
	 duk_xdef_prop_stridx_short_raw((thr), (((duk_uint_t) (obj_idx)) << 24) + (((duk_uint_t) (stridx)) << 8) + (duk_uint_t) (desc_flags)))

#define duk_xdef_prop_wec(thr,obj_idx) \
	duk_xdef_prop((thr), (obj_idx), DUK_PROPDESC_FLAGS_WEC)
#define duk_xdef_prop_index_wec(thr,obj_idx,arr_idx) \
	duk_xdef_prop_index((thr), (obj_idx), (arr_idx), DUK_PROPDESC_FLAGS_WEC)
#define duk_xdef_prop_stridx_wec(thr,obj_idx,stridx) \
	duk_xdef_prop_stridx((thr), (obj_idx), (stridx), DUK_PROPDESC_FLAGS_WEC)
#define duk_xdef_prop_stridx_short_wec(thr,obj_idx,stridx) \
	duk_xdef_prop_stridx_short((thr), (obj_idx), (stridx), DUK_PROPDESC_FLAGS_WEC)

#if 0  /*unused*/
DUK_INTERNAL_DECL void duk_xdef_prop_stridx_builtin(duk_hthread *thr, duk_idx_t obj_idx, duk_small_uint_t stridx, duk_small_int_t builtin_idx, duk_small_uint_t desc_flags);  /* [] -> [] */
#endif

DUK_INTERNAL_DECL void duk_xdef_prop_stridx_thrower(duk_hthread *thr, duk_idx_t obj_idx, duk_small_uint_t stridx);  /* [] -> [] */

DUK_INTERNAL_DECL duk_bool_t duk_get_method_stridx(duk_hthread *thr, duk_idx_t idx, duk_small_uint_t stridx);

DUK_INTERNAL_DECL void duk_pack(duk_hthread *thr, duk_idx_t count);
DUK_INTERNAL_DECL duk_idx_t duk_unpack_array_like(duk_hthread *thr, duk_idx_t idx);
#if 0
DUK_INTERNAL_DECL void duk_unpack(duk_hthread *thr);
#endif

DUK_INTERNAL_DECL void duk_push_symbol_descriptive_string(duk_hthread *thr, duk_hstring *h);

DUK_INTERNAL_DECL void duk_resolve_nonbound_function(duk_hthread *thr);

DUK_INTERNAL_DECL duk_idx_t duk_get_top_require_min(duk_hthread *thr, duk_idx_t min_top);
DUK_INTERNAL_DECL duk_idx_t duk_get_top_index_unsafe(duk_hthread *thr);

DUK_INTERNAL_DECL void duk_pop_n_unsafe(duk_hthread *thr, duk_idx_t count);
DUK_INTERNAL_DECL void duk_pop_unsafe(duk_hthread *thr);
DUK_INTERNAL_DECL void duk_pop_2_unsafe(duk_hthread *thr);
DUK_INTERNAL_DECL void duk_pop_3_unsafe(duk_hthread *thr);
DUK_INTERNAL_DECL void duk_pop_n_nodecref_unsafe(duk_hthread *thr, duk_idx_t count);
DUK_INTERNAL_DECL void duk_pop_nodecref_unsafe(duk_hthread *thr);
DUK_INTERNAL_DECL void duk_pop_2_nodecref_unsafe(duk_hthread *thr);
DUK_INTERNAL_DECL void duk_pop_3_nodecref_unsafe(duk_hthread *thr);
DUK_INTERNAL_DECL void duk_pop_undefined(duk_hthread *thr);

DUK_INTERNAL_DECL void duk_compact_m1(duk_hthread *thr);

DUK_INTERNAL_DECL void duk_seal_freeze_raw(duk_hthread *thr, duk_idx_t obj_idx, duk_bool_t is_freeze);

DUK_INTERNAL_DECL void duk_insert_undefined(duk_hthread *thr, duk_idx_t idx);
DUK_INTERNAL_DECL void duk_insert_undefined_n(duk_hthread *thr, duk_idx_t idx, duk_idx_t count);

DUK_INTERNAL_DECL void duk_concat_2(duk_hthread *thr);

DUK_INTERNAL_DECL duk_int_t duk_pcall_method_flags(duk_hthread *thr, duk_idx_t nargs, duk_small_uint_t call_flags);

#if defined(DUK_USE_SYMBOL_BUILTIN)
DUK_INTERNAL_DECL void duk_to_primitive_ordinary(duk_hthread *thr, duk_idx_t idx, duk_int_t hint);
#endif

DUK_INTERNAL_DECL void duk_clear_prototype(duk_hthread *thr, duk_idx_t idx);

/* Raw internal valstack access macros: access is unsafe so call site
 * must have a guarantee that the index is valid.  When that is the case,
 * using these macro results in faster and smaller code than duk_get_tval().
 * Both 'ctx' and 'idx' are evaluted multiple times, but only for asserts.
 */
#define DUK_ASSERT_VALID_NEGIDX(thr,idx) \
	(DUK_ASSERT_EXPR((duk_int_t) (idx) < 0), DUK_ASSERT_EXPR(duk_is_valid_index((thr), (idx))))
#define DUK_ASSERT_VALID_POSIDX(thr,idx) \
	(DUK_ASSERT_EXPR((duk_int_t) (idx) >= 0), DUK_ASSERT_EXPR(duk_is_valid_index((thr), (idx))))
#define DUK_GET_TVAL_NEGIDX(thr,idx) \
	(DUK_ASSERT_VALID_NEGIDX((thr),(idx)), ((duk_hthread *) (thr))->valstack_top + (idx))
#define DUK_GET_TVAL_POSIDX(thr,idx) \
	(DUK_ASSERT_VALID_POSIDX((thr),(idx)), ((duk_hthread *) (thr))->valstack_bottom + (idx))
#define DUK_GET_HOBJECT_NEGIDX(thr,idx) \
	(DUK_ASSERT_VALID_NEGIDX((thr),(idx)), DUK_TVAL_GET_OBJECT(((duk_hthread *) (thr))->valstack_top + (idx)))
#define DUK_GET_HOBJECT_POSIDX(thr,idx) \
	(DUK_ASSERT_VALID_POSIDX((thr),(idx)), DUK_TVAL_GET_OBJECT(((duk_hthread *) (thr))->valstack_bottom + (idx)))

#define DUK_GET_THIS_TVAL_PTR(thr) \
	(DUK_ASSERT_EXPR((thr)->valstack_bottom > (thr)->valstack), \
	 (thr)->valstack_bottom - 1)

DUK_INTERNAL_DECL duk_double_t duk_time_get_ecmascript_time(duk_hthread *thr);
DUK_INTERNAL_DECL duk_double_t duk_time_get_ecmascript_time_nofrac(duk_hthread *thr);
DUK_INTERNAL_DECL duk_double_t duk_time_get_monotonic_time(duk_hthread *thr);

#endif  /* DUK_API_INTERNAL_H_INCLUDED */
/* #include duk_hstring.h */
/*
 *  Heap string representation.
 *
 *  Strings are byte sequences ordinarily stored in extended UTF-8 format,
 *  allowing values larger than the official UTF-8 range (used internally)
 *  and also allowing UTF-8 encoding of surrogate pairs (CESU-8 format).
 *  Strings may also be invalid UTF-8 altogether which is the case e.g. with
 *  strings used as internal property names and raw buffers converted to
 *  strings.  In such cases the 'clen' field contains an inaccurate value.
 *
 *  ECMAScript requires support for 32-bit long strings.  However, since each
 *  16-bit codepoint can take 3 bytes in CESU-8, this representation can only
 *  support about 1.4G codepoint long strings in extreme cases.  This is not
 *  really a practical issue.
 */

#if !defined(DUK_HSTRING_H_INCLUDED)
#define DUK_HSTRING_H_INCLUDED

/* Impose a maximum string length for now.  Restricted artificially to
 * ensure adding a heap header length won't overflow size_t.  The limit
 * should be synchronized with DUK_HBUFFER_MAX_BYTELEN.
 *
 * E5.1 makes provisions to support strings longer than 4G characters.
 * This limit should be eliminated on 64-bit platforms (and increased
 * closer to maximum support on 32-bit platforms).
 */

#if defined(DUK_USE_STRLEN16)
#define DUK_HSTRING_MAX_BYTELEN                     (0x0000ffffUL)
#else
#define DUK_HSTRING_MAX_BYTELEN                     (0x7fffffffUL)
#endif

/* XXX: could add flags for "is valid CESU-8" (ECMAScript compatible strings),
 * "is valid UTF-8", "is valid extended UTF-8" (internal strings are not,
 * regexp bytecode is), and "contains non-BMP characters".  These are not
 * needed right now.
 */

/* With lowmem builds the high 16 bits of duk_heaphdr are used for other
 * purposes, so this leaves 7 duk_heaphdr flags and 9 duk_hstring flags.
 */
#define DUK_HSTRING_FLAG_ASCII                      DUK_HEAPHDR_USER_FLAG(0)  /* string is ASCII, clen == blen */
#define DUK_HSTRING_FLAG_ARRIDX                     DUK_HEAPHDR_USER_FLAG(1)  /* string is a valid array index */
#define DUK_HSTRING_FLAG_SYMBOL                     DUK_HEAPHDR_USER_FLAG(2)  /* string is a symbol (invalid utf-8) */
#define DUK_HSTRING_FLAG_HIDDEN                     DUK_HEAPHDR_USER_FLAG(3)  /* string is a hidden symbol (implies symbol, Duktape 1.x internal string) */
#define DUK_HSTRING_FLAG_RESERVED_WORD              DUK_HEAPHDR_USER_FLAG(4)  /* string is a reserved word (non-strict) */
#define DUK_HSTRING_FLAG_STRICT_RESERVED_WORD       DUK_HEAPHDR_USER_FLAG(5)  /* string is a reserved word (strict) */
#define DUK_HSTRING_FLAG_EVAL_OR_ARGUMENTS          DUK_HEAPHDR_USER_FLAG(6)  /* string is 'eval' or 'arguments' */
#define DUK_HSTRING_FLAG_EXTDATA                    DUK_HEAPHDR_USER_FLAG(7)  /* string data is external (duk_hstring_external) */
#define DUK_HSTRING_FLAG_PINNED_LITERAL             DUK_HEAPHDR_USER_FLAG(8)  /* string is a literal, and pinned */

#define DUK_HSTRING_HAS_ASCII(x)                    DUK_HEAPHDR_CHECK_FLAG_BITS(&(x)->hdr, DUK_HSTRING_FLAG_ASCII)
#define DUK_HSTRING_HAS_ARRIDX(x)                   DUK_HEAPHDR_CHECK_FLAG_BITS(&(x)->hdr, DUK_HSTRING_FLAG_ARRIDX)
#define DUK_HSTRING_HAS_SYMBOL(x)                   DUK_HEAPHDR_CHECK_FLAG_BITS(&(x)->hdr, DUK_HSTRING_FLAG_SYMBOL)
#define DUK_HSTRING_HAS_HIDDEN(x)                   DUK_HEAPHDR_CHECK_FLAG_BITS(&(x)->hdr, DUK_HSTRING_FLAG_HIDDEN)
#define DUK_HSTRING_HAS_RESERVED_WORD(x)            DUK_HEAPHDR_CHECK_FLAG_BITS(&(x)->hdr, DUK_HSTRING_FLAG_RESERVED_WORD)
#define DUK_HSTRING_HAS_STRICT_RESERVED_WORD(x)     DUK_HEAPHDR_CHECK_FLAG_BITS(&(x)->hdr, DUK_HSTRING_FLAG_STRICT_RESERVED_WORD)
#define DUK_HSTRING_HAS_EVAL_OR_ARGUMENTS(x)        DUK_HEAPHDR_CHECK_FLAG_BITS(&(x)->hdr, DUK_HSTRING_FLAG_EVAL_OR_ARGUMENTS)
#define DUK_HSTRING_HAS_EXTDATA(x)                  DUK_HEAPHDR_CHECK_FLAG_BITS(&(x)->hdr, DUK_HSTRING_FLAG_EXTDATA)
#define DUK_HSTRING_HAS_PINNED_LITERAL(x)           DUK_HEAPHDR_CHECK_FLAG_BITS(&(x)->hdr, DUK_HSTRING_FLAG_PINNED_LITERAL)

#define DUK_HSTRING_SET_ASCII(x)                    DUK_HEAPHDR_SET_FLAG_BITS(&(x)->hdr, DUK_HSTRING_FLAG_ASCII)
#define DUK_HSTRING_SET_ARRIDX(x)                   DUK_HEAPHDR_SET_FLAG_BITS(&(x)->hdr, DUK_HSTRING_FLAG_ARRIDX)
#define DUK_HSTRING_SET_SYMBOL(x)                   DUK_HEAPHDR_SET_FLAG_BITS(&(x)->hdr, DUK_HSTRING_FLAG_SYMBOL)
#define DUK_HSTRING_SET_HIDDEN(x)                   DUK_HEAPHDR_SET_FLAG_BITS(&(x)->hdr, DUK_HSTRING_FLAG_HIDDEN)
#define DUK_HSTRING_SET_RESERVED_WORD(x)            DUK_HEAPHDR_SET_FLAG_BITS(&(x)->hdr, DUK_HSTRING_FLAG_RESERVED_WORD)
#define DUK_HSTRING_SET_STRICT_RESERVED_WORD(x)     DUK_HEAPHDR_SET_FLAG_BITS(&(x)->hdr, DUK_HSTRING_FLAG_STRICT_RESERVED_WORD)
#define DUK_HSTRING_SET_EVAL_OR_ARGUMENTS(x)        DUK_HEAPHDR_SET_FLAG_BITS(&(x)->hdr, DUK_HSTRING_FLAG_EVAL_OR_ARGUMENTS)
#define DUK_HSTRING_SET_EXTDATA(x)                  DUK_HEAPHDR_SET_FLAG_BITS(&(x)->hdr, DUK_HSTRING_FLAG_EXTDATA)
#define DUK_HSTRING_SET_PINNED_LITERAL(x)           DUK_HEAPHDR_SET_FLAG_BITS(&(x)->hdr, DUK_HSTRING_FLAG_PINNED_LITERAL)

#define DUK_HSTRING_CLEAR_ASCII(x)                  DUK_HEAPHDR_CLEAR_FLAG_BITS(&(x)->hdr, DUK_HSTRING_FLAG_ASCII)
#define DUK_HSTRING_CLEAR_ARRIDX(x)                 DUK_HEAPHDR_CLEAR_FLAG_BITS(&(x)->hdr, DUK_HSTRING_FLAG_ARRIDX)
#define DUK_HSTRING_CLEAR_SYMBOL(x)                 DUK_HEAPHDR_CLEAR_FLAG_BITS(&(x)->hdr, DUK_HSTRING_FLAG_SYMBOL)
#define DUK_HSTRING_CLEAR_HIDDEN(x)                 DUK_HEAPHDR_CLEAR_FLAG_BITS(&(x)->hdr, DUK_HSTRING_FLAG_HIDDEN)
#define DUK_HSTRING_CLEAR_RESERVED_WORD(x)          DUK_HEAPHDR_CLEAR_FLAG_BITS(&(x)->hdr, DUK_HSTRING_FLAG_RESERVED_WORD)
#define DUK_HSTRING_CLEAR_STRICT_RESERVED_WORD(x)   DUK_HEAPHDR_CLEAR_FLAG_BITS(&(x)->hdr, DUK_HSTRING_FLAG_STRICT_RESERVED_WORD)
#define DUK_HSTRING_CLEAR_EVAL_OR_ARGUMENTS(x)      DUK_HEAPHDR_CLEAR_FLAG_BITS(&(x)->hdr, DUK_HSTRING_FLAG_EVAL_OR_ARGUMENTS)
#define DUK_HSTRING_CLEAR_EXTDATA(x)                DUK_HEAPHDR_CLEAR_FLAG_BITS(&(x)->hdr, DUK_HSTRING_FLAG_EXTDATA)
#define DUK_HSTRING_CLEAR_PINNED_LITERAL(x)         DUK_HEAPHDR_CLEAR_FLAG_BITS(&(x)->hdr, DUK_HSTRING_FLAG_PINNED_LITERAL)

#if 0  /* Slightly smaller code without explicit flag, but explicit flag
        * is very useful when 'clen' is dropped.
        */
#define DUK_HSTRING_IS_ASCII(x)                     (DUK_HSTRING_GET_BYTELEN((x)) == DUK_HSTRING_GET_CHARLEN((x)))
#endif
#define DUK_HSTRING_IS_ASCII(x)                     DUK_HSTRING_HAS_ASCII((x))  /* lazily set! */
#define DUK_HSTRING_IS_EMPTY(x)                     (DUK_HSTRING_GET_BYTELEN((x)) == 0)

#if defined(DUK_USE_STRHASH16)
#define DUK_HSTRING_GET_HASH(x)                     ((x)->hdr.h_flags >> 16)
#define DUK_HSTRING_SET_HASH(x,v) do { \
		(x)->hdr.h_flags = ((x)->hdr.h_flags & 0x0000ffffUL) | ((v) << 16); \
	} while (0)
#else
#define DUK_HSTRING_GET_HASH(x)                     ((x)->hash)
#define DUK_HSTRING_SET_HASH(x,v) do { \
		(x)->hash = (v); \
	} while (0)
#endif

#if defined(DUK_USE_STRLEN16)
#define DUK_HSTRING_GET_BYTELEN(x)                  ((x)->hdr.h_strextra16)
#define DUK_HSTRING_SET_BYTELEN(x,v) do { \
		(x)->hdr.h_strextra16 = (v); \
	} while (0)
#if defined(DUK_USE_HSTRING_CLEN)
#define DUK_HSTRING_GET_CHARLEN(x)                  duk_hstring_get_charlen((x))
#define DUK_HSTRING_SET_CHARLEN(x,v) do { \
		(x)->clen16 = (v); \
	} while (0)
#else
#define DUK_HSTRING_GET_CHARLEN(x)                  duk_hstring_get_charlen((x))
#define DUK_HSTRING_SET_CHARLEN(x,v) do { \
		DUK_ASSERT(0);  /* should never be called */ \
	} while (0)
#endif
#else
#define DUK_HSTRING_GET_BYTELEN(x)                  ((x)->blen)
#define DUK_HSTRING_SET_BYTELEN(x,v) do { \
		(x)->blen = (v); \
	} while (0)
#define DUK_HSTRING_GET_CHARLEN(x)                  duk_hstring_get_charlen((x))
#define DUK_HSTRING_SET_CHARLEN(x,v) do { \
		(x)->clen = (v); \
	} while (0)
#endif

#if defined(DUK_USE_HSTRING_EXTDATA)
#define DUK_HSTRING_GET_EXTDATA(x) \
	((x)->extdata)
#define DUK_HSTRING_GET_DATA(x) \
	(DUK_HSTRING_HAS_EXTDATA((x)) ? \
		DUK_HSTRING_GET_EXTDATA((const duk_hstring_external *) (x)) : ((const duk_uint8_t *) ((x) + 1)))
#else
#define DUK_HSTRING_GET_DATA(x) \
	((const duk_uint8_t *) ((x) + 1))
#endif

#define DUK_HSTRING_GET_DATA_END(x) \
	(DUK_HSTRING_GET_DATA((x)) + (x)->blen)

/* Marker value; in E5 2^32-1 is not a valid array index (2^32-2 is highest
 * valid).
 */
#define DUK_HSTRING_NO_ARRAY_INDEX  (0xffffffffUL)

#if defined(DUK_USE_HSTRING_ARRIDX)
#define DUK_HSTRING_GET_ARRIDX_FAST(h)  ((h)->arridx)
#define DUK_HSTRING_GET_ARRIDX_SLOW(h)  ((h)->arridx)
#else
/* Get array index related to string (or return DUK_HSTRING_NO_ARRAY_INDEX);
 * avoids helper call if string has no array index value.
 */
#define DUK_HSTRING_GET_ARRIDX_FAST(h)  \
	(DUK_HSTRING_HAS_ARRIDX((h)) ? duk_js_to_arrayindex_hstring_fast_known((h)) : DUK_HSTRING_NO_ARRAY_INDEX)

/* Slower but more compact variant. */
#define DUK_HSTRING_GET_ARRIDX_SLOW(h)  \
	(duk_js_to_arrayindex_hstring_fast((h)))
#endif

/* XXX: these actually fit into duk_hstring */
#define DUK_SYMBOL_TYPE_HIDDEN 0
#define DUK_SYMBOL_TYPE_GLOBAL 1
#define DUK_SYMBOL_TYPE_LOCAL 2
#define DUK_SYMBOL_TYPE_WELLKNOWN 3

/* Assertion for duk_hstring validity. */
#if defined(DUK_USE_ASSERTIONS)
DUK_INTERNAL_DECL void duk_hstring_assert_valid(duk_hstring *h);
#define DUK_HSTRING_ASSERT_VALID(h)  do { duk_hstring_assert_valid((h)); } while (0)
#else
#define DUK_HSTRING_ASSERT_VALID(h)  do {} while (0)
#endif

/*
 *  Misc
 */

struct duk_hstring {
	/* Smaller heaphdr than for other objects, because strings are held
	 * in string intern table which requires no link pointers.  Much of
	 * the 32-bit flags field is unused by flags, so we can stuff a 16-bit
	 * field in there.
	 */
	duk_heaphdr_string hdr;

	/* String hash. */
#if defined(DUK_USE_STRHASH16)
	/* If 16-bit hash is in use, stuff it into duk_heaphdr_string flags. */
#else
	duk_uint32_t hash;
#endif

	/* Precomputed array index (or DUK_HSTRING_NO_ARRAY_INDEX). */
#if defined(DUK_USE_HSTRING_ARRIDX)
	duk_uarridx_t arridx;
#endif

	/* Length in bytes (not counting NUL term). */
#if defined(DUK_USE_STRLEN16)
	/* placed in duk_heaphdr_string */
#else
	duk_uint32_t blen;
#endif

	/* Length in codepoints (must be E5 compatible). */
#if defined(DUK_USE_STRLEN16)
#if defined(DUK_USE_HSTRING_CLEN)
	duk_uint16_t clen16;
#else
	/* computed live */
#endif
#else
	duk_uint32_t clen;
#endif

	/*
	 *  String data of 'blen+1' bytes follows (+1 for NUL termination
	 *  convenience for C API).  No alignment needs to be guaranteed
	 *  for strings, but fields above should guarantee alignment-by-4
	 *  (but not alignment-by-8).
	 */
};

/* The external string struct is defined even when the feature is inactive. */
struct duk_hstring_external {
	duk_hstring str;

	/*
	 *  For an external string, the NUL-terminated string data is stored
	 *  externally.  The user must guarantee that data behind this pointer
	 *  doesn't change while it's used.
	 */

	const duk_uint8_t *extdata;
};

/*
 *  Prototypes
 */

DUK_INTERNAL_DECL duk_ucodepoint_t duk_hstring_char_code_at_raw(duk_hthread *thr, duk_hstring *h, duk_uint_t pos, duk_bool_t surrogate_aware);
DUK_INTERNAL_DECL duk_bool_t duk_hstring_equals_ascii_cstring(duk_hstring *h, const char *cstr);
DUK_INTERNAL_DECL duk_size_t duk_hstring_get_charlen(duk_hstring *h);
#if !defined(DUK_USE_HSTRING_LAZY_CLEN)
DUK_INTERNAL_DECL void duk_hstring_init_charlen(duk_hstring *h);
#endif

#endif  /* DUK_HSTRING_H_INCLUDED */
/* #include duk_hobject.h */
/*
 *  Heap object representation.
 *
 *  Heap objects are used for ECMAScript objects, arrays, and functions,
 *  but also for internal control like declarative and object environment
 *  records.  Compiled functions, native functions, and threads are also
 *  objects but with an extended C struct.
 *
 *  Objects provide the required ECMAScript semantics and exotic behaviors
 *  especially for property access.
 *
 *  Properties are stored in three conceptual parts:
 *
 *    1. A linear 'entry part' contains ordered key-value-attributes triples
 *       and is the main method of string properties.
 *
 *    2. An optional linear 'array part' is used for array objects to store a
 *       (dense) range of [0,N[ array indexed entries with default attributes
 *       (writable, enumerable, configurable).  If the array part would become
 *       sparse or non-default attributes are required, the array part is
 *       abandoned and moved to the 'entry part'.
 *
 *    3. An optional 'hash part' is used to optimize lookups of the entry
 *       part; it is used only for objects with sufficiently many properties
 *       and can be abandoned without loss of information.
 *
 *  These three conceptual parts are stored in a single memory allocated area.
 *  This minimizes memory allocation overhead but also means that all three
 *  parts are resized together, and makes property access a bit complicated.
 */

#if !defined(DUK_HOBJECT_H_INCLUDED)
#define DUK_HOBJECT_H_INCLUDED

/* Object flags.  Make sure this stays in sync with debugger object
 * inspection code.
 */

/* XXX: some flags are object subtype specific (e.g. common to all function
 * subtypes, duk_harray, etc) and could be reused for different subtypes.
 */
#define DUK_HOBJECT_FLAG_EXTENSIBLE            DUK_HEAPHDR_USER_FLAG(0)   /* object is extensible */
#define DUK_HOBJECT_FLAG_CONSTRUCTABLE         DUK_HEAPHDR_USER_FLAG(1)   /* object is constructable */
#define DUK_HOBJECT_FLAG_CALLABLE              DUK_HEAPHDR_USER_FLAG(2)   /* object is callable */
#define DUK_HOBJECT_FLAG_BOUNDFUNC             DUK_HEAPHDR_USER_FLAG(3)   /* object established using Function.prototype.bind() */
#define DUK_HOBJECT_FLAG_COMPFUNC              DUK_HEAPHDR_USER_FLAG(4)   /* object is a compiled function (duk_hcompfunc) */
#define DUK_HOBJECT_FLAG_NATFUNC               DUK_HEAPHDR_USER_FLAG(5)   /* object is a native function (duk_hnatfunc) */
#define DUK_HOBJECT_FLAG_BUFOBJ                DUK_HEAPHDR_USER_FLAG(6)   /* object is a buffer object (duk_hbufobj) (always exotic) */
#define DUK_HOBJECT_FLAG_FASTREFS              DUK_HEAPHDR_USER_FLAG(7)   /* object has no fields needing DECREF/marking beyond base duk_hobject header */
#define DUK_HOBJECT_FLAG_ARRAY_PART            DUK_HEAPHDR_USER_FLAG(8)   /* object has an array part (a_size may still be 0) */
#define DUK_HOBJECT_FLAG_STRICT                DUK_HEAPHDR_USER_FLAG(9)   /* function: function object is strict */
#define DUK_HOBJECT_FLAG_NOTAIL                DUK_HEAPHDR_USER_FLAG(10)  /* function: function must not be tail called */
#define DUK_HOBJECT_FLAG_NEWENV                DUK_HEAPHDR_USER_FLAG(11)  /* function: create new environment when called (see duk_hcompfunc) */
#define DUK_HOBJECT_FLAG_NAMEBINDING           DUK_HEAPHDR_USER_FLAG(12)  /* function: create binding for func name (function templates only, used for named function expressions) */
#define DUK_HOBJECT_FLAG_CREATEARGS            DUK_HEAPHDR_USER_FLAG(13)  /* function: create an arguments object on function call */
#define DUK_HOBJECT_FLAG_HAVE_FINALIZER        DUK_HEAPHDR_USER_FLAG(14)  /* object has a callable (own) finalizer property */
#define DUK_HOBJECT_FLAG_EXOTIC_ARRAY          DUK_HEAPHDR_USER_FLAG(15)  /* 'Array' object, array length and index exotic behavior */
#define DUK_HOBJECT_FLAG_EXOTIC_STRINGOBJ      DUK_HEAPHDR_USER_FLAG(16)  /* 'String' object, array index exotic behavior */
#define DUK_HOBJECT_FLAG_EXOTIC_ARGUMENTS      DUK_HEAPHDR_USER_FLAG(17)  /* 'Arguments' object and has arguments exotic behavior (non-strict callee) */
#define DUK_HOBJECT_FLAG_EXOTIC_PROXYOBJ       DUK_HEAPHDR_USER_FLAG(18)  /* 'Proxy' object */
#define DUK_HOBJECT_FLAG_SPECIAL_CALL          DUK_HEAPHDR_USER_FLAG(19)  /* special casing in call behavior, for .call(), .apply(), etc. */

#define DUK_HOBJECT_FLAG_CLASS_BASE            DUK_HEAPHDR_USER_FLAG_NUMBER(20)
#define DUK_HOBJECT_FLAG_CLASS_BITS            5

#define DUK_HOBJECT_GET_CLASS_NUMBER(h)        \
	DUK_HEAPHDR_GET_FLAG_RANGE(&(h)->hdr, DUK_HOBJECT_FLAG_CLASS_BASE, DUK_HOBJECT_FLAG_CLASS_BITS)
#define DUK_HOBJECT_SET_CLASS_NUMBER(h,v)      \
	DUK_HEAPHDR_SET_FLAG_RANGE(&(h)->hdr, DUK_HOBJECT_FLAG_CLASS_BASE, DUK_HOBJECT_FLAG_CLASS_BITS, (v))

#define DUK_HOBJECT_GET_CLASS_MASK(h)          \
	(1UL << DUK_HEAPHDR_GET_FLAG_RANGE(&(h)->hdr, DUK_HOBJECT_FLAG_CLASS_BASE, DUK_HOBJECT_FLAG_CLASS_BITS))

/* Macro for creating flag initializer from a class number.
 * Unsigned type cast is needed to avoid warnings about coercing
 * a signed integer to an unsigned one; the largest class values
 * have the highest bit (bit 31) set which causes this.
 */
#define DUK_HOBJECT_CLASS_AS_FLAGS(v)          (((duk_uint_t) (v)) << DUK_HOBJECT_FLAG_CLASS_BASE)

/* E5 Section 8.6.2 + custom classes */
#define DUK_HOBJECT_CLASS_NONE                 0
#define DUK_HOBJECT_CLASS_OBJECT               1
#define DUK_HOBJECT_CLASS_ARRAY                2
#define DUK_HOBJECT_CLASS_FUNCTION             3
#define DUK_HOBJECT_CLASS_ARGUMENTS            4
#define DUK_HOBJECT_CLASS_BOOLEAN              5
#define DUK_HOBJECT_CLASS_DATE                 6
#define DUK_HOBJECT_CLASS_ERROR                7
#define DUK_HOBJECT_CLASS_JSON                 8
#define DUK_HOBJECT_CLASS_MATH                 9
#define DUK_HOBJECT_CLASS_NUMBER               10
#define DUK_HOBJECT_CLASS_REGEXP               11
#define DUK_HOBJECT_CLASS_STRING               12
#define DUK_HOBJECT_CLASS_GLOBAL               13
#define DUK_HOBJECT_CLASS_SYMBOL               14
#define DUK_HOBJECT_CLASS_OBJENV               15  /* custom */
#define DUK_HOBJECT_CLASS_DECENV               16  /* custom */
#define DUK_HOBJECT_CLASS_POINTER              17  /* custom */
#define DUK_HOBJECT_CLASS_THREAD               18  /* custom; implies DUK_HOBJECT_IS_THREAD */
#define DUK_HOBJECT_CLASS_BUFOBJ_MIN           19
#define DUK_HOBJECT_CLASS_ARRAYBUFFER          19  /* implies DUK_HOBJECT_IS_BUFOBJ */
#define DUK_HOBJECT_CLASS_DATAVIEW             20
#define DUK_HOBJECT_CLASS_INT8ARRAY            21
#define DUK_HOBJECT_CLASS_UINT8ARRAY           22
#define DUK_HOBJECT_CLASS_UINT8CLAMPEDARRAY    23
#define DUK_HOBJECT_CLASS_INT16ARRAY           24
#define DUK_HOBJECT_CLASS_UINT16ARRAY          25
#define DUK_HOBJECT_CLASS_INT32ARRAY           26
#define DUK_HOBJECT_CLASS_UINT32ARRAY          27
#define DUK_HOBJECT_CLASS_FLOAT32ARRAY         28
#define DUK_HOBJECT_CLASS_FLOAT64ARRAY         29
#define DUK_HOBJECT_CLASS_BUFOBJ_MAX           29
#define DUK_HOBJECT_CLASS_MAX                  29

/* Class masks. */
#define DUK_HOBJECT_CMASK_ALL                  ((1UL << (DUK_HOBJECT_CLASS_MAX + 1)) - 1UL)
#define DUK_HOBJECT_CMASK_NONE                 (1UL << DUK_HOBJECT_CLASS_NONE)
#define DUK_HOBJECT_CMASK_ARGUMENTS            (1UL << DUK_HOBJECT_CLASS_ARGUMENTS)
#define DUK_HOBJECT_CMASK_ARRAY                (1UL << DUK_HOBJECT_CLASS_ARRAY)
#define DUK_HOBJECT_CMASK_BOOLEAN              (1UL << DUK_HOBJECT_CLASS_BOOLEAN)
#define DUK_HOBJECT_CMASK_DATE                 (1UL << DUK_HOBJECT_CLASS_DATE)
#define DUK_HOBJECT_CMASK_ERROR                (1UL << DUK_HOBJECT_CLASS_ERROR)
#define DUK_HOBJECT_CMASK_FUNCTION             (1UL << DUK_HOBJECT_CLASS_FUNCTION)
#define DUK_HOBJECT_CMASK_JSON                 (1UL << DUK_HOBJECT_CLASS_JSON)
#define DUK_HOBJECT_CMASK_MATH                 (1UL << DUK_HOBJECT_CLASS_MATH)
#define DUK_HOBJECT_CMASK_NUMBER               (1UL << DUK_HOBJECT_CLASS_NUMBER)
#define DUK_HOBJECT_CMASK_OBJECT               (1UL << DUK_HOBJECT_CLASS_OBJECT)
#define DUK_HOBJECT_CMASK_REGEXP               (1UL << DUK_HOBJECT_CLASS_REGEXP)
#define DUK_HOBJECT_CMASK_STRING               (1UL << DUK_HOBJECT_CLASS_STRING)
#define DUK_HOBJECT_CMASK_GLOBAL               (1UL << DUK_HOBJECT_CLASS_GLOBAL)
#define DUK_HOBJECT_CMASK_SYMBOL               (1UL << DUK_HOBJECT_CLASS_SYMBOL)
#define DUK_HOBJECT_CMASK_OBJENV               (1UL << DUK_HOBJECT_CLASS_OBJENV)
#define DUK_HOBJECT_CMASK_DECENV               (1UL << DUK_HOBJECT_CLASS_DECENV)
#define DUK_HOBJECT_CMASK_POINTER              (1UL << DUK_HOBJECT_CLASS_POINTER)
#define DUK_HOBJECT_CMASK_ARRAYBUFFER          (1UL << DUK_HOBJECT_CLASS_ARRAYBUFFER)
#define DUK_HOBJECT_CMASK_DATAVIEW             (1UL << DUK_HOBJECT_CLASS_DATAVIEW)
#define DUK_HOBJECT_CMASK_INT8ARRAY            (1UL << DUK_HOBJECT_CLASS_INT8ARRAY)
#define DUK_HOBJECT_CMASK_UINT8ARRAY           (1UL << DUK_HOBJECT_CLASS_UINT8ARRAY)
#define DUK_HOBJECT_CMASK_UINT8CLAMPEDARRAY    (1UL << DUK_HOBJECT_CLASS_UINT8CLAMPEDARRAY)
#define DUK_HOBJECT_CMASK_INT16ARRAY           (1UL << DUK_HOBJECT_CLASS_INT16ARRAY)
#define DUK_HOBJECT_CMASK_UINT16ARRAY          (1UL << DUK_HOBJECT_CLASS_UINT16ARRAY)
#define DUK_HOBJECT_CMASK_INT32ARRAY           (1UL << DUK_HOBJECT_CLASS_INT32ARRAY)
#define DUK_HOBJECT_CMASK_UINT32ARRAY          (1UL << DUK_HOBJECT_CLASS_UINT32ARRAY)
#define DUK_HOBJECT_CMASK_FLOAT32ARRAY         (1UL << DUK_HOBJECT_CLASS_FLOAT32ARRAY)
#define DUK_HOBJECT_CMASK_FLOAT64ARRAY         (1UL << DUK_HOBJECT_CLASS_FLOAT64ARRAY)

#define DUK_HOBJECT_CMASK_ALL_BUFOBJS \
	(DUK_HOBJECT_CMASK_ARRAYBUFFER | \
	 DUK_HOBJECT_CMASK_DATAVIEW | \
	 DUK_HOBJECT_CMASK_INT8ARRAY | \
	 DUK_HOBJECT_CMASK_UINT8ARRAY | \
	 DUK_HOBJECT_CMASK_UINT8CLAMPEDARRAY | \
	 DUK_HOBJECT_CMASK_INT16ARRAY | \
	 DUK_HOBJECT_CMASK_UINT16ARRAY | \
	 DUK_HOBJECT_CMASK_INT32ARRAY | \
	 DUK_HOBJECT_CMASK_UINT32ARRAY | \
	 DUK_HOBJECT_CMASK_FLOAT32ARRAY | \
	 DUK_HOBJECT_CMASK_FLOAT64ARRAY)

#define DUK_HOBJECT_IS_OBJENV(h)               (DUK_HOBJECT_GET_CLASS_NUMBER((h)) == DUK_HOBJECT_CLASS_OBJENV)
#define DUK_HOBJECT_IS_DECENV(h)               (DUK_HOBJECT_GET_CLASS_NUMBER((h)) == DUK_HOBJECT_CLASS_DECENV)
#define DUK_HOBJECT_IS_ENV(h)                  (DUK_HOBJECT_IS_OBJENV((h)) || DUK_HOBJECT_IS_DECENV((h)))
#define DUK_HOBJECT_IS_ARRAY(h)                DUK_HOBJECT_HAS_EXOTIC_ARRAY((h))  /* Rely on class Array <=> exotic Array */
#define DUK_HOBJECT_IS_BOUNDFUNC(h)            DUK_HEAPHDR_CHECK_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_BOUNDFUNC)
#define DUK_HOBJECT_IS_COMPFUNC(h)             DUK_HEAPHDR_CHECK_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_COMPFUNC)
#define DUK_HOBJECT_IS_NATFUNC(h)              DUK_HEAPHDR_CHECK_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_NATFUNC)
#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
#define DUK_HOBJECT_IS_BUFOBJ(h)               DUK_HEAPHDR_CHECK_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_BUFOBJ)
#else
#define DUK_HOBJECT_IS_BUFOBJ(h)               0
#endif
#define DUK_HOBJECT_IS_THREAD(h)               (DUK_HOBJECT_GET_CLASS_NUMBER((h)) == DUK_HOBJECT_CLASS_THREAD)
#if defined(DUK_USE_ES6_PROXY)
#define DUK_HOBJECT_IS_PROXY(h)                DUK_HOBJECT_HAS_EXOTIC_PROXYOBJ((h))
#else
#define DUK_HOBJECT_IS_PROXY(h)                0
#endif

#define DUK_HOBJECT_IS_NONBOUND_FUNCTION(h)    DUK_HEAPHDR_CHECK_FLAG_BITS(&(h)->hdr, \
                                                        DUK_HOBJECT_FLAG_COMPFUNC | \
                                                        DUK_HOBJECT_FLAG_NATFUNC)

#define DUK_HOBJECT_IS_FUNCTION(h)             DUK_HEAPHDR_CHECK_FLAG_BITS(&(h)->hdr, \
                                                        DUK_HOBJECT_FLAG_BOUNDFUNC | \
                                                        DUK_HOBJECT_FLAG_COMPFUNC | \
                                                        DUK_HOBJECT_FLAG_NATFUNC)

#define DUK_HOBJECT_IS_CALLABLE(h)             DUK_HOBJECT_HAS_CALLABLE((h))

/* Object has any exotic behavior(s). */
#define DUK_HOBJECT_EXOTIC_BEHAVIOR_FLAGS      (DUK_HOBJECT_FLAG_EXOTIC_ARRAY | \
                                                DUK_HOBJECT_FLAG_EXOTIC_ARGUMENTS | \
                                                DUK_HOBJECT_FLAG_EXOTIC_STRINGOBJ | \
                                                DUK_HOBJECT_FLAG_BUFOBJ | \
                                                DUK_HOBJECT_FLAG_EXOTIC_PROXYOBJ)
#define DUK_HOBJECT_HAS_EXOTIC_BEHAVIOR(h)     DUK_HEAPHDR_CHECK_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_EXOTIC_BEHAVIOR_FLAGS)

/* Object has any virtual properties (not counting Proxy behavior). */
#define DUK_HOBJECT_VIRTUAL_PROPERTY_FLAGS     (DUK_HOBJECT_FLAG_EXOTIC_ARRAY | \
                                                DUK_HOBJECT_FLAG_EXOTIC_STRINGOBJ | \
                                                DUK_HOBJECT_FLAG_BUFOBJ)
#define DUK_HOBJECT_HAS_VIRTUAL_PROPERTIES(h)  DUK_HEAPHDR_CHECK_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_VIRTUAL_PROPERTY_FLAGS)

#define DUK_HOBJECT_HAS_EXTENSIBLE(h)          DUK_HEAPHDR_CHECK_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_EXTENSIBLE)
#define DUK_HOBJECT_HAS_CONSTRUCTABLE(h)       DUK_HEAPHDR_CHECK_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_CONSTRUCTABLE)
#define DUK_HOBJECT_HAS_CALLABLE(h)            DUK_HEAPHDR_CHECK_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_CALLABLE)
#define DUK_HOBJECT_HAS_BOUNDFUNC(h)           DUK_HEAPHDR_CHECK_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_BOUNDFUNC)
#define DUK_HOBJECT_HAS_COMPFUNC(h)            DUK_HEAPHDR_CHECK_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_COMPFUNC)
#define DUK_HOBJECT_HAS_NATFUNC(h)             DUK_HEAPHDR_CHECK_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_NATFUNC)
#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
#define DUK_HOBJECT_HAS_BUFOBJ(h)              DUK_HEAPHDR_CHECK_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_BUFOBJ)
#else
#define DUK_HOBJECT_HAS_BUFOBJ(h)              0
#endif
#define DUK_HOBJECT_HAS_FASTREFS(h)            DUK_HEAPHDR_CHECK_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_FASTREFS)
#define DUK_HOBJECT_HAS_ARRAY_PART(h)          DUK_HEAPHDR_CHECK_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_ARRAY_PART)
#define DUK_HOBJECT_HAS_STRICT(h)              DUK_HEAPHDR_CHECK_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_STRICT)
#define DUK_HOBJECT_HAS_NOTAIL(h)              DUK_HEAPHDR_CHECK_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_NOTAIL)
#define DUK_HOBJECT_HAS_NEWENV(h)              DUK_HEAPHDR_CHECK_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_NEWENV)
#define DUK_HOBJECT_HAS_NAMEBINDING(h)         DUK_HEAPHDR_CHECK_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_NAMEBINDING)
#define DUK_HOBJECT_HAS_CREATEARGS(h)          DUK_HEAPHDR_CHECK_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_CREATEARGS)
#define DUK_HOBJECT_HAS_HAVE_FINALIZER(h)      DUK_HEAPHDR_CHECK_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_HAVE_FINALIZER)
#define DUK_HOBJECT_HAS_EXOTIC_ARRAY(h)        DUK_HEAPHDR_CHECK_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_EXOTIC_ARRAY)
#define DUK_HOBJECT_HAS_EXOTIC_STRINGOBJ(h)    DUK_HEAPHDR_CHECK_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_EXOTIC_STRINGOBJ)
#define DUK_HOBJECT_HAS_EXOTIC_ARGUMENTS(h)    DUK_HEAPHDR_CHECK_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_EXOTIC_ARGUMENTS)
#if defined(DUK_USE_ES6_PROXY)
#define DUK_HOBJECT_HAS_EXOTIC_PROXYOBJ(h)     DUK_HEAPHDR_CHECK_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_EXOTIC_PROXYOBJ)
#else
#define DUK_HOBJECT_HAS_EXOTIC_PROXYOBJ(h)     0
#endif
#define DUK_HOBJECT_HAS_SPECIAL_CALL(h)        DUK_HEAPHDR_CHECK_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_SPECIAL_CALL)

#define DUK_HOBJECT_SET_EXTENSIBLE(h)          DUK_HEAPHDR_SET_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_EXTENSIBLE)
#define DUK_HOBJECT_SET_CONSTRUCTABLE(h)       DUK_HEAPHDR_SET_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_CONSTRUCTABLE)
#define DUK_HOBJECT_SET_CALLABLE(h)            DUK_HEAPHDR_SET_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_CALLABLE)
#define DUK_HOBJECT_SET_BOUNDFUNC(h)           DUK_HEAPHDR_SET_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_BOUNDFUNC)
#define DUK_HOBJECT_SET_COMPFUNC(h)            DUK_HEAPHDR_SET_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_COMPFUNC)
#define DUK_HOBJECT_SET_NATFUNC(h)             DUK_HEAPHDR_SET_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_NATFUNC)
#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
#define DUK_HOBJECT_SET_BUFOBJ(h)              DUK_HEAPHDR_SET_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_BUFOBJ)
#endif
#define DUK_HOBJECT_SET_FASTREFS(h)            DUK_HEAPHDR_SET_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_FASTREFS)
#define DUK_HOBJECT_SET_ARRAY_PART(h)          DUK_HEAPHDR_SET_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_ARRAY_PART)
#define DUK_HOBJECT_SET_STRICT(h)              DUK_HEAPHDR_SET_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_STRICT)
#define DUK_HOBJECT_SET_NOTAIL(h)              DUK_HEAPHDR_SET_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_NOTAIL)
#define DUK_HOBJECT_SET_NEWENV(h)              DUK_HEAPHDR_SET_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_NEWENV)
#define DUK_HOBJECT_SET_NAMEBINDING(h)         DUK_HEAPHDR_SET_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_NAMEBINDING)
#define DUK_HOBJECT_SET_CREATEARGS(h)          DUK_HEAPHDR_SET_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_CREATEARGS)
#define DUK_HOBJECT_SET_HAVE_FINALIZER(h)      DUK_HEAPHDR_SET_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_HAVE_FINALIZER)
#define DUK_HOBJECT_SET_EXOTIC_ARRAY(h)        DUK_HEAPHDR_SET_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_EXOTIC_ARRAY)
#define DUK_HOBJECT_SET_EXOTIC_STRINGOBJ(h)    DUK_HEAPHDR_SET_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_EXOTIC_STRINGOBJ)
#define DUK_HOBJECT_SET_EXOTIC_ARGUMENTS(h)    DUK_HEAPHDR_SET_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_EXOTIC_ARGUMENTS)
#if defined(DUK_USE_ES6_PROXY)
#define DUK_HOBJECT_SET_EXOTIC_PROXYOBJ(h)     DUK_HEAPHDR_SET_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_EXOTIC_PROXYOBJ)
#endif
#define DUK_HOBJECT_SET_SPECIAL_CALL(h)        DUK_HEAPHDR_SET_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_SPECIAL_CALL)

#define DUK_HOBJECT_CLEAR_EXTENSIBLE(h)        DUK_HEAPHDR_CLEAR_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_EXTENSIBLE)
#define DUK_HOBJECT_CLEAR_CONSTRUCTABLE(h)     DUK_HEAPHDR_CLEAR_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_CONSTRUCTABLE)
#define DUK_HOBJECT_CLEAR_CALLABLE(h)          DUK_HEAPHDR_CLEAR_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_CALLABLE)
#define DUK_HOBJECT_CLEAR_BOUNDFUNC(h)         DUK_HEAPHDR_CLEAR_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_BOUNDFUNC)
#define DUK_HOBJECT_CLEAR_COMPFUNC(h)          DUK_HEAPHDR_CLEAR_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_COMPFUNC)
#define DUK_HOBJECT_CLEAR_NATFUNC(h)           DUK_HEAPHDR_CLEAR_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_NATFUNC)
#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
#define DUK_HOBJECT_CLEAR_BUFOBJ(h)            DUK_HEAPHDR_CLEAR_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_BUFOBJ)
#endif
#define DUK_HOBJECT_CLEAR_FASTREFS(h)          DUK_HEAPHDR_CLEAR_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_FASTREFS)
#define DUK_HOBJECT_CLEAR_ARRAY_PART(h)        DUK_HEAPHDR_CLEAR_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_ARRAY_PART)
#define DUK_HOBJECT_CLEAR_STRICT(h)            DUK_HEAPHDR_CLEAR_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_STRICT)
#define DUK_HOBJECT_CLEAR_NOTAIL(h)            DUK_HEAPHDR_CLEAR_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_NOTAIL)
#define DUK_HOBJECT_CLEAR_NEWENV(h)            DUK_HEAPHDR_CLEAR_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_NEWENV)
#define DUK_HOBJECT_CLEAR_NAMEBINDING(h)       DUK_HEAPHDR_CLEAR_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_NAMEBINDING)
#define DUK_HOBJECT_CLEAR_CREATEARGS(h)        DUK_HEAPHDR_CLEAR_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_CREATEARGS)
#define DUK_HOBJECT_CLEAR_HAVE_FINALIZER(h)    DUK_HEAPHDR_CLEAR_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_HAVE_FINALIZER)
#define DUK_HOBJECT_CLEAR_EXOTIC_ARRAY(h)      DUK_HEAPHDR_CLEAR_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_EXOTIC_ARRAY)
#define DUK_HOBJECT_CLEAR_EXOTIC_STRINGOBJ(h)  DUK_HEAPHDR_CLEAR_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_EXOTIC_STRINGOBJ)
#define DUK_HOBJECT_CLEAR_EXOTIC_ARGUMENTS(h)  DUK_HEAPHDR_CLEAR_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_EXOTIC_ARGUMENTS)
#if defined(DUK_USE_ES6_PROXY)
#define DUK_HOBJECT_CLEAR_EXOTIC_PROXYOBJ(h)   DUK_HEAPHDR_CLEAR_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_EXOTIC_PROXYOBJ)
#endif
#define DUK_HOBJECT_CLEAR_SPECIAL_CALL(h)      DUK_HEAPHDR_CLEAR_FLAG_BITS(&(h)->hdr, DUK_HOBJECT_FLAG_SPECIAL_CALL)

/* Object can/cannot use FASTREFS, i.e. has no strong reference fields beyond
 * duk_hobject base header.  This is used just for asserts so doesn't need to
 * be optimized.
 */
#define DUK_HOBJECT_PROHIBITS_FASTREFS(h) \
	(DUK_HOBJECT_IS_COMPFUNC((h)) || DUK_HOBJECT_IS_DECENV((h)) || DUK_HOBJECT_IS_OBJENV((h)) || \
	 DUK_HOBJECT_IS_BUFOBJ((h)) || DUK_HOBJECT_IS_THREAD((h)) || DUK_HOBJECT_IS_PROXY((h)) || \
	 DUK_HOBJECT_IS_BOUNDFUNC((h)))
#define DUK_HOBJECT_ALLOWS_FASTREFS(h) (!DUK_HOBJECT_PROHIBITS_FASTREFS((h)))

/* Flags used for property attributes in duk_propdesc and packed flags.
 * Must fit into 8 bits.
 */
#define DUK_PROPDESC_FLAG_WRITABLE              (1U << 0)    /* E5 Section 8.6.1 */
#define DUK_PROPDESC_FLAG_ENUMERABLE            (1U << 1)    /* E5 Section 8.6.1 */
#define DUK_PROPDESC_FLAG_CONFIGURABLE          (1U << 2)    /* E5 Section 8.6.1 */
#define DUK_PROPDESC_FLAG_ACCESSOR              (1U << 3)    /* accessor */
#define DUK_PROPDESC_FLAG_VIRTUAL               (1U << 4)    /* property is virtual: used in duk_propdesc, never stored
                                                             * (used by e.g. buffer virtual properties)
                                                             */
#define DUK_PROPDESC_FLAGS_MASK                 (DUK_PROPDESC_FLAG_WRITABLE | \
                                                 DUK_PROPDESC_FLAG_ENUMERABLE | \
                                                 DUK_PROPDESC_FLAG_CONFIGURABLE | \
                                                 DUK_PROPDESC_FLAG_ACCESSOR)

/* Additional flags which are passed in the same flags argument as property
 * flags but are not stored in object properties.
 */
#define DUK_PROPDESC_FLAG_NO_OVERWRITE          (1U << 4)    /* internal define property: skip write silently if exists */

/* Convenience defines for property attributes. */
#define DUK_PROPDESC_FLAGS_NONE                 0
#define DUK_PROPDESC_FLAGS_W                    (DUK_PROPDESC_FLAG_WRITABLE)
#define DUK_PROPDESC_FLAGS_E                    (DUK_PROPDESC_FLAG_ENUMERABLE)
#define DUK_PROPDESC_FLAGS_C                    (DUK_PROPDESC_FLAG_CONFIGURABLE)
#define DUK_PROPDESC_FLAGS_WE                   (DUK_PROPDESC_FLAG_WRITABLE | DUK_PROPDESC_FLAG_ENUMERABLE)
#define DUK_PROPDESC_FLAGS_WC                   (DUK_PROPDESC_FLAG_WRITABLE | DUK_PROPDESC_FLAG_CONFIGURABLE)
#define DUK_PROPDESC_FLAGS_EC                   (DUK_PROPDESC_FLAG_ENUMERABLE | DUK_PROPDESC_FLAG_CONFIGURABLE)
#define DUK_PROPDESC_FLAGS_WEC                  (DUK_PROPDESC_FLAG_WRITABLE | \
                                                 DUK_PROPDESC_FLAG_ENUMERABLE | \
                                                 DUK_PROPDESC_FLAG_CONFIGURABLE)

/* Flags for duk_hobject_get_own_propdesc() and variants. */
#define DUK_GETDESC_FLAG_PUSH_VALUE          (1U << 0)  /* push value to stack */
#define DUK_GETDESC_FLAG_IGNORE_PROTOLOOP    (1U << 1)  /* don't throw for prototype loop */

/*
 *  Macro for object validity check
 *
 *  Assert for currently guaranteed relations between flags, for instance.
 */

#if defined(DUK_USE_ASSERTIONS)
DUK_INTERNAL_DECL void duk_hobject_assert_valid(duk_hobject *h);
#define DUK_HOBJECT_ASSERT_VALID(h)  do { duk_hobject_assert_valid((h)); } while (0)
#else
#define DUK_HOBJECT_ASSERT_VALID(h)  do {} while (0)
#endif

/*
 *  Macros to access the 'props' allocation.
 */

#if defined(DUK_USE_HEAPPTR16)
#define DUK_HOBJECT_GET_PROPS(heap,h) \
	((duk_uint8_t *) DUK_USE_HEAPPTR_DEC16((heap)->heap_udata, ((duk_heaphdr *) (h))->h_extra16))
#define DUK_HOBJECT_SET_PROPS(heap,h,x) do { \
		((duk_heaphdr *) (h))->h_extra16 = DUK_USE_HEAPPTR_ENC16((heap)->heap_udata, (void *) (x)); \
	} while (0)
#else
#define DUK_HOBJECT_GET_PROPS(heap,h) \
	((h)->props)
#define DUK_HOBJECT_SET_PROPS(heap,h,x) do { \
		(h)->props = (duk_uint8_t *) (x); \
	} while (0)
#endif

#if defined(DUK_USE_HOBJECT_LAYOUT_1)
/* LAYOUT 1 */
#define DUK_HOBJECT_E_GET_KEY_BASE(heap,h) \
	((duk_hstring **) (void *) ( \
		DUK_HOBJECT_GET_PROPS((heap), (h)) \
	))
#define DUK_HOBJECT_E_GET_VALUE_BASE(heap,h) \
	((duk_propvalue *) (void *) ( \
		DUK_HOBJECT_GET_PROPS((heap), (h)) + \
			DUK_HOBJECT_GET_ESIZE((h)) * sizeof(duk_hstring *) \
	))
#define DUK_HOBJECT_E_GET_FLAGS_BASE(heap,h) \
	((duk_uint8_t *) (void *) ( \
		DUK_HOBJECT_GET_PROPS((heap), (h)) + DUK_HOBJECT_GET_ESIZE((h)) * (sizeof(duk_hstring *) + sizeof(duk_propvalue)) \
	))
#define DUK_HOBJECT_A_GET_BASE(heap,h) \
	((duk_tval *) (void *) ( \
		DUK_HOBJECT_GET_PROPS((heap), (h)) + \
			DUK_HOBJECT_GET_ESIZE((h)) * (sizeof(duk_hstring *) + sizeof(duk_propvalue) + sizeof(duk_uint8_t)) \
	))
#define DUK_HOBJECT_H_GET_BASE(heap,h) \
	((duk_uint32_t *) (void *) ( \
		DUK_HOBJECT_GET_PROPS((heap), (h)) + \
			DUK_HOBJECT_GET_ESIZE((h)) * (sizeof(duk_hstring *) + sizeof(duk_propvalue) + sizeof(duk_uint8_t)) + \
			DUK_HOBJECT_GET_ASIZE((h)) * sizeof(duk_tval) \
	))
#define DUK_HOBJECT_P_COMPUTE_SIZE(n_ent,n_arr,n_hash) \
	( \
		(n_ent) * (sizeof(duk_hstring *) + sizeof(duk_propvalue) + sizeof(duk_uint8_t)) + \
		(n_arr) * sizeof(duk_tval) + \
		(n_hash) * sizeof(duk_uint32_t) \
	)
#define DUK_HOBJECT_P_SET_REALLOC_PTRS(p_base,set_e_k,set_e_pv,set_e_f,set_a,set_h,n_ent,n_arr,n_hash)  do { \
		(set_e_k) = (duk_hstring **) (void *) (p_base); \
		(set_e_pv) = (duk_propvalue *) (void *) ((set_e_k) + (n_ent)); \
		(set_e_f) = (duk_uint8_t *) (void *) ((set_e_pv) + (n_ent)); \
		(set_a) = (duk_tval *) (void *) ((set_e_f) + (n_ent)); \
		(set_h) = (duk_uint32_t *) (void *) ((set_a) + (n_arr)); \
	} while (0)
#elif defined(DUK_USE_HOBJECT_LAYOUT_2)
/* LAYOUT 2 */
#if (DUK_USE_ALIGN_BY == 4)
#define DUK_HOBJECT_E_FLAG_PADDING(e_sz) ((4 - (e_sz)) & 0x03)
#elif (DUK_USE_ALIGN_BY == 8)
#define DUK_HOBJECT_E_FLAG_PADDING(e_sz) ((8 - (e_sz)) & 0x07)
#elif (DUK_USE_ALIGN_BY == 1)
#define DUK_HOBJECT_E_FLAG_PADDING(e_sz) 0
#else
#error invalid DUK_USE_ALIGN_BY
#endif
#define DUK_HOBJECT_E_GET_KEY_BASE(heap,h) \
	((duk_hstring **) (void *) ( \
		DUK_HOBJECT_GET_PROPS((heap), (h)) + \
			DUK_HOBJECT_GET_ESIZE((h)) * sizeof(duk_propvalue) \
	))
#define DUK_HOBJECT_E_GET_VALUE_BASE(heap,h) \
	((duk_propvalue *) (void *) ( \
		DUK_HOBJECT_GET_PROPS((heap), (h)) \
	))
#define DUK_HOBJECT_E_GET_FLAGS_BASE(heap,h) \
	((duk_uint8_t *) (void *) ( \
		DUK_HOBJECT_GET_PROPS((heap), (h)) + DUK_HOBJECT_GET_ESIZE((h)) * (sizeof(duk_hstring *) + sizeof(duk_propvalue)) \
	))
#define DUK_HOBJECT_A_GET_BASE(heap,h) \
	((duk_tval *) (void *) ( \
		DUK_HOBJECT_GET_PROPS((heap), (h)) + \
			DUK_HOBJECT_GET_ESIZE((h)) * (sizeof(duk_hstring *) + sizeof(duk_propvalue) + sizeof(duk_uint8_t)) + \
			DUK_HOBJECT_E_FLAG_PADDING(DUK_HOBJECT_GET_ESIZE((h))) \
	))
#define DUK_HOBJECT_H_GET_BASE(heap,h) \
	((duk_uint32_t *) (void *) ( \
		DUK_HOBJECT_GET_PROPS((heap), (h)) + \
			DUK_HOBJECT_GET_ESIZE((h)) * (sizeof(duk_hstring *) + sizeof(duk_propvalue) + sizeof(duk_uint8_t)) + \
			DUK_HOBJECT_E_FLAG_PADDING(DUK_HOBJECT_GET_ESIZE((h))) + \
			DUK_HOBJECT_GET_ASIZE((h)) * sizeof(duk_tval) \
	))
#define DUK_HOBJECT_P_COMPUTE_SIZE(n_ent,n_arr,n_hash) \
	( \
		(n_ent) * (sizeof(duk_hstring *) + sizeof(duk_propvalue) + sizeof(duk_uint8_t)) + \
		DUK_HOBJECT_E_FLAG_PADDING((n_ent)) + \
		(n_arr) * sizeof(duk_tval) + \
		(n_hash) * sizeof(duk_uint32_t) \
	)
#define DUK_HOBJECT_P_SET_REALLOC_PTRS(p_base,set_e_k,set_e_pv,set_e_f,set_a,set_h,n_ent,n_arr,n_hash)  do { \
		(set_e_pv) = (duk_propvalue *) (void *) (p_base); \
		(set_e_k) = (duk_hstring **) (void *) ((set_e_pv) + (n_ent)); \
		(set_e_f) = (duk_uint8_t *) (void *) ((set_e_k) + (n_ent)); \
		(set_a) = (duk_tval *) (void *) (((duk_uint8_t *) (set_e_f)) + \
		                                 sizeof(duk_uint8_t) * (n_ent) + \
		                                 DUK_HOBJECT_E_FLAG_PADDING((n_ent))); \
		(set_h) = (duk_uint32_t *) (void *) ((set_a) + (n_arr)); \
	} while (0)
#elif defined(DUK_USE_HOBJECT_LAYOUT_3)
/* LAYOUT 3 */
#define DUK_HOBJECT_E_GET_KEY_BASE(heap,h) \
	((duk_hstring **) (void *) ( \
		DUK_HOBJECT_GET_PROPS((heap), (h)) + \
			DUK_HOBJECT_GET_ESIZE((h)) * sizeof(duk_propvalue) + \
			DUK_HOBJECT_GET_ASIZE((h)) * sizeof(duk_tval) \
	))
#define DUK_HOBJECT_E_GET_VALUE_BASE(heap,h) \
	((duk_propvalue *) (void *) ( \
		DUK_HOBJECT_GET_PROPS((heap), (h)) \
	))
#define DUK_HOBJECT_E_GET_FLAGS_BASE(heap,h) \
	((duk_uint8_t *) (void *) ( \
		DUK_HOBJECT_GET_PROPS((heap), (h)) + \
			DUK_HOBJECT_GET_ESIZE((h)) * (sizeof(duk_propvalue) + sizeof(duk_hstring *)) + \
			DUK_HOBJECT_GET_ASIZE((h)) * sizeof(duk_tval) + \
			DUK_HOBJECT_GET_HSIZE((h)) * sizeof(duk_uint32_t) \
	))
#define DUK_HOBJECT_A_GET_BASE(heap,h) \
	((duk_tval *) (void *) ( \
		DUK_HOBJECT_GET_PROPS((heap), (h)) + \
			DUK_HOBJECT_GET_ESIZE((h)) * sizeof(duk_propvalue) \
	))
#define DUK_HOBJECT_H_GET_BASE(heap,h) \
	((duk_uint32_t *) (void *) ( \
		DUK_HOBJECT_GET_PROPS((heap), (h)) + \
			DUK_HOBJECT_GET_ESIZE((h)) * (sizeof(duk_propvalue) + sizeof(duk_hstring *)) + \
			DUK_HOBJECT_GET_ASIZE((h)) * sizeof(duk_tval) \
	))
#define DUK_HOBJECT_P_COMPUTE_SIZE(n_ent,n_arr,n_hash) \
	( \
		(n_ent) * (sizeof(duk_propvalue) + sizeof(duk_hstring *) + sizeof(duk_uint8_t)) + \
		(n_arr) * sizeof(duk_tval) + \
		(n_hash) * sizeof(duk_uint32_t) \
	)
#define DUK_HOBJECT_P_SET_REALLOC_PTRS(p_base,set_e_k,set_e_pv,set_e_f,set_a,set_h,n_ent,n_arr,n_hash)  do { \
		(set_e_pv) = (duk_propvalue *) (void *) (p_base); \
		(set_a) = (duk_tval *) (void *) ((set_e_pv) + (n_ent)); \
		(set_e_k) = (duk_hstring **) (void *) ((set_a) + (n_arr)); \
		(set_h) = (duk_uint32_t *) (void *) ((set_e_k) + (n_ent)); \
		(set_e_f) = (duk_uint8_t *) (void *) ((set_h) + (n_hash)); \
	} while (0)
#else
#error invalid hobject layout defines
#endif  /* hobject property layout */

#define DUK_HOBJECT_P_ALLOC_SIZE(h) \
	DUK_HOBJECT_P_COMPUTE_SIZE(DUK_HOBJECT_GET_ESIZE((h)), DUK_HOBJECT_GET_ASIZE((h)), DUK_HOBJECT_GET_HSIZE((h)))

#define DUK_HOBJECT_E_GET_KEY(heap,h,i)              (DUK_HOBJECT_E_GET_KEY_BASE((heap), (h))[(i)])
#define DUK_HOBJECT_E_GET_KEY_PTR(heap,h,i)          (&DUK_HOBJECT_E_GET_KEY_BASE((heap), (h))[(i)])
#define DUK_HOBJECT_E_GET_VALUE(heap,h,i)            (DUK_HOBJECT_E_GET_VALUE_BASE((heap), (h))[(i)])
#define DUK_HOBJECT_E_GET_VALUE_PTR(heap,h,i)        (&DUK_HOBJECT_E_GET_VALUE_BASE((heap), (h))[(i)])
#define DUK_HOBJECT_E_GET_VALUE_TVAL(heap,h,i)       (DUK_HOBJECT_E_GET_VALUE((heap), (h), (i)).v)
#define DUK_HOBJECT_E_GET_VALUE_TVAL_PTR(heap,h,i)   (&DUK_HOBJECT_E_GET_VALUE((heap), (h), (i)).v)
#define DUK_HOBJECT_E_GET_VALUE_GETTER(heap,h,i)     (DUK_HOBJECT_E_GET_VALUE((heap), (h), (i)).a.get)
#define DUK_HOBJECT_E_GET_VALUE_GETTER_PTR(heap,h,i) (&DUK_HOBJECT_E_GET_VALUE((heap), (h), (i)).a.get)
#define DUK_HOBJECT_E_GET_VALUE_SETTER(heap,h,i)     (DUK_HOBJECT_E_GET_VALUE((heap), (h), (i)).a.set)
#define DUK_HOBJECT_E_GET_VALUE_SETTER_PTR(heap,h,i) (&DUK_HOBJECT_E_GET_VALUE((heap), (h), (i)).a.set)
#define DUK_HOBJECT_E_GET_FLAGS(heap,h,i)            (DUK_HOBJECT_E_GET_FLAGS_BASE((heap), (h))[(i)])
#define DUK_HOBJECT_E_GET_FLAGS_PTR(heap,h,i)        (&DUK_HOBJECT_E_GET_FLAGS_BASE((heap), (h))[(i)])
#define DUK_HOBJECT_A_GET_VALUE(heap,h,i)            (DUK_HOBJECT_A_GET_BASE((heap), (h))[(i)])
#define DUK_HOBJECT_A_GET_VALUE_PTR(heap,h,i)        (&DUK_HOBJECT_A_GET_BASE((heap), (h))[(i)])
#define DUK_HOBJECT_H_GET_INDEX(heap,h,i)            (DUK_HOBJECT_H_GET_BASE((heap), (h))[(i)])
#define DUK_HOBJECT_H_GET_INDEX_PTR(heap,h,i)        (&DUK_HOBJECT_H_GET_BASE((heap), (h))[(i)])

#define DUK_HOBJECT_E_SET_KEY(heap,h,i,k)  do { \
		DUK_HOBJECT_E_GET_KEY((heap), (h), (i)) = (k); \
	} while (0)
#define DUK_HOBJECT_E_SET_VALUE(heap,h,i,v)  do { \
		DUK_HOBJECT_E_GET_VALUE((heap), (h), (i)) = (v); \
	} while (0)
#define DUK_HOBJECT_E_SET_VALUE_TVAL(heap,h,i,v)  do { \
		DUK_HOBJECT_E_GET_VALUE((heap), (h), (i)).v = (v); \
	} while (0)
#define DUK_HOBJECT_E_SET_VALUE_GETTER(heap,h,i,v)  do { \
		DUK_HOBJECT_E_GET_VALUE((heap), (h), (i)).a.get = (v); \
	} while (0)
#define DUK_HOBJECT_E_SET_VALUE_SETTER(heap,h,i,v)  do { \
		DUK_HOBJECT_E_GET_VALUE((heap), (h), (i)).a.set = (v); \
	} while (0)
#define DUK_HOBJECT_E_SET_FLAGS(heap,h,i,f)  do { \
		DUK_HOBJECT_E_GET_FLAGS((heap), (h), (i)) = (duk_uint8_t) (f); \
	} while (0)
#define DUK_HOBJECT_A_SET_VALUE(heap,h,i,v)  do { \
		DUK_HOBJECT_A_GET_VALUE((heap), (h), (i)) = (v); \
	} while (0)
#define DUK_HOBJECT_A_SET_VALUE_TVAL(heap,h,i,v) \
	DUK_HOBJECT_A_SET_VALUE((heap), (h), (i), (v))  /* alias for above */
#define DUK_HOBJECT_H_SET_INDEX(heap,h,i,v)  do { \
		DUK_HOBJECT_H_GET_INDEX((heap), (h), (i)) = (v); \
	} while (0)

#define DUK_HOBJECT_E_SET_FLAG_BITS(heap,h,i,mask)  do { \
		DUK_HOBJECT_E_GET_FLAGS_BASE((heap), (h))[(i)] |= (mask); \
	} while (0)

#define DUK_HOBJECT_E_CLEAR_FLAG_BITS(heap,h,i,mask)  do { \
		DUK_HOBJECT_E_GET_FLAGS_BASE((heap), (h))[(i)] &= ~(mask); \
	} while (0)

#define DUK_HOBJECT_E_SLOT_IS_WRITABLE(heap,h,i)     ((DUK_HOBJECT_E_GET_FLAGS((heap), (h), (i)) & DUK_PROPDESC_FLAG_WRITABLE) != 0)
#define DUK_HOBJECT_E_SLOT_IS_ENUMERABLE(heap,h,i)   ((DUK_HOBJECT_E_GET_FLAGS((heap), (h), (i)) & DUK_PROPDESC_FLAG_ENUMERABLE) != 0)
#define DUK_HOBJECT_E_SLOT_IS_CONFIGURABLE(heap,h,i) ((DUK_HOBJECT_E_GET_FLAGS((heap), (h), (i)) & DUK_PROPDESC_FLAG_CONFIGURABLE) != 0)
#define DUK_HOBJECT_E_SLOT_IS_ACCESSOR(heap,h,i)     ((DUK_HOBJECT_E_GET_FLAGS((heap), (h), (i)) & DUK_PROPDESC_FLAG_ACCESSOR) != 0)

#define DUK_HOBJECT_E_SLOT_SET_WRITABLE(heap,h,i)        DUK_HOBJECT_E_SET_FLAG_BITS((heap), (h), (i),DUK_PROPDESC_FLAG_WRITABLE)
#define DUK_HOBJECT_E_SLOT_SET_ENUMERABLE(heap,h,i)      DUK_HOBJECT_E_SET_FLAG_BITS((heap), (h), (i),DUK_PROPDESC_FLAG_ENUMERABLE)
#define DUK_HOBJECT_E_SLOT_SET_CONFIGURABLE(heap,h,i)    DUK_HOBJECT_E_SET_FLAG_BITS((heap), (h), (i),DUK_PROPDESC_FLAG_CONFIGURABLE)
#define DUK_HOBJECT_E_SLOT_SET_ACCESSOR(heap,h,i)        DUK_HOBJECT_E_SET_FLAG_BITS((heap), (h), (i),DUK_PROPDESC_FLAG_ACCESSOR)

#define DUK_HOBJECT_E_SLOT_CLEAR_WRITABLE(heap,h,i)      DUK_HOBJECT_E_CLEAR_FLAG_BITS((heap), (h), (i),DUK_PROPDESC_FLAG_WRITABLE)
#define DUK_HOBJECT_E_SLOT_CLEAR_ENUMERABLE(heap,h,i)    DUK_HOBJECT_E_CLEAR_FLAG_BITS((heap), (h), (i),DUK_PROPDESC_FLAG_ENUMERABLE)
#define DUK_HOBJECT_E_SLOT_CLEAR_CONFIGURABLE(heap,h,i)  DUK_HOBJECT_E_CLEAR_FLAG_BITS((heap), (h), (i),DUK_PROPDESC_FLAG_CONFIGURABLE)
#define DUK_HOBJECT_E_SLOT_CLEAR_ACCESSOR(heap,h,i)      DUK_HOBJECT_E_CLEAR_FLAG_BITS((heap), (h), (i),DUK_PROPDESC_FLAG_ACCESSOR)

#define DUK_PROPDESC_IS_WRITABLE(p)             (((p)->flags & DUK_PROPDESC_FLAG_WRITABLE) != 0)
#define DUK_PROPDESC_IS_ENUMERABLE(p)           (((p)->flags & DUK_PROPDESC_FLAG_ENUMERABLE) != 0)
#define DUK_PROPDESC_IS_CONFIGURABLE(p)         (((p)->flags & DUK_PROPDESC_FLAG_CONFIGURABLE) != 0)
#define DUK_PROPDESC_IS_ACCESSOR(p)             (((p)->flags & DUK_PROPDESC_FLAG_ACCESSOR) != 0)

#define DUK_HOBJECT_HASHIDX_UNUSED              0xffffffffUL
#define DUK_HOBJECT_HASHIDX_DELETED             0xfffffffeUL

/*
 *  Macros for accessing size fields
 */

#if defined(DUK_USE_OBJSIZES16)
#define DUK_HOBJECT_GET_ESIZE(h) ((h)->e_size16)
#define DUK_HOBJECT_SET_ESIZE(h,v) do { (h)->e_size16 = (v); } while (0)
#define DUK_HOBJECT_GET_ENEXT(h) ((h)->e_next16)
#define DUK_HOBJECT_SET_ENEXT(h,v) do { (h)->e_next16 = (v); } while (0)
#define DUK_HOBJECT_POSTINC_ENEXT(h) ((h)->e_next16++)
#define DUK_HOBJECT_GET_ASIZE(h) ((h)->a_size16)
#define DUK_HOBJECT_SET_ASIZE(h,v) do { (h)->a_size16 = (v); } while (0)
#if defined(DUK_USE_HOBJECT_HASH_PART)
#define DUK_HOBJECT_GET_HSIZE(h) ((h)->h_size16)
#define DUK_HOBJECT_SET_HSIZE(h,v) do { (h)->h_size16 = (v); } while (0)
#else
#define DUK_HOBJECT_GET_HSIZE(h) 0
#define DUK_HOBJECT_SET_HSIZE(h,v) do { DUK_ASSERT((v) == 0); } while (0)
#endif
#else
#define DUK_HOBJECT_GET_ESIZE(h) ((h)->e_size)
#define DUK_HOBJECT_SET_ESIZE(h,v) do { (h)->e_size = (v); } while (0)
#define DUK_HOBJECT_GET_ENEXT(h) ((h)->e_next)
#define DUK_HOBJECT_SET_ENEXT(h,v) do { (h)->e_next = (v); } while (0)
#define DUK_HOBJECT_POSTINC_ENEXT(h) ((h)->e_next++)
#define DUK_HOBJECT_GET_ASIZE(h) ((h)->a_size)
#define DUK_HOBJECT_SET_ASIZE(h,v) do { (h)->a_size = (v); } while (0)
#if defined(DUK_USE_HOBJECT_HASH_PART)
#define DUK_HOBJECT_GET_HSIZE(h) ((h)->h_size)
#define DUK_HOBJECT_SET_HSIZE(h,v) do { (h)->h_size = (v); } while (0)
#else
#define DUK_HOBJECT_GET_HSIZE(h) 0
#define DUK_HOBJECT_SET_HSIZE(h,v) do { DUK_ASSERT((v) == 0); } while (0)
#endif
#endif

/*
 *  Misc
 */

/* Maximum prototype traversal depth.  Sanity limit which handles e.g.
 * prototype loops (even complex ones like 1->2->3->4->2->3->4->2->3->4).
 */
#define DUK_HOBJECT_PROTOTYPE_CHAIN_SANITY      10000L

/*
 *  ECMAScript [[Class]]
 */

/* range check not necessary because all 4-bit values are mapped */
#define DUK_HOBJECT_CLASS_NUMBER_TO_STRIDX(n)  duk_class_number_to_stridx[(n)]

#define DUK_HOBJECT_GET_CLASS_STRING(heap,h)          \
	DUK_HEAP_GET_STRING( \
		(heap), \
		DUK_HOBJECT_CLASS_NUMBER_TO_STRIDX(DUK_HOBJECT_GET_CLASS_NUMBER((h))) \
	)

/*
 *  Macros for property handling
 */

#if defined(DUK_USE_HEAPPTR16)
#define DUK_HOBJECT_GET_PROTOTYPE(heap,h) \
	((duk_hobject *) DUK_USE_HEAPPTR_DEC16((heap)->heap_udata, (h)->prototype16))
#define DUK_HOBJECT_SET_PROTOTYPE(heap,h,x) do { \
		(h)->prototype16 = DUK_USE_HEAPPTR_ENC16((heap)->heap_udata, (void *) (x)); \
	} while (0)
#else
#define DUK_HOBJECT_GET_PROTOTYPE(heap,h) \
	((h)->prototype)
#define DUK_HOBJECT_SET_PROTOTYPE(heap,h,x) do { \
		(h)->prototype = (x); \
	} while (0)
#endif

/* Set prototype, DECREF earlier value, INCREF new value (tolerating NULLs). */
#define DUK_HOBJECT_SET_PROTOTYPE_UPDREF(thr,h,p)       duk_hobject_set_prototype_updref((thr), (h), (p))

/* Set initial prototype, assume NULL previous prototype, INCREF new value,
 * tolerate NULL.
 */
#define DUK_HOBJECT_SET_PROTOTYPE_INIT_INCREF(thr,h,proto) do { \
		duk_hthread *duk__thr = (thr); \
		duk_hobject *duk__obj = (h); \
		duk_hobject *duk__proto = (proto); \
		DUK_UNREF(duk__thr); \
		DUK_ASSERT(DUK_HOBJECT_GET_PROTOTYPE(duk__thr->heap, duk__obj) == NULL); \
		DUK_HOBJECT_SET_PROTOTYPE(duk__thr->heap, duk__obj, duk__proto); \
		DUK_HOBJECT_INCREF_ALLOWNULL(duk__thr, duk__proto); \
	} while (0)

/*
 *  Finalizer check
 */

#if defined(DUK_USE_HEAPPTR16)
#define DUK_HOBJECT_HAS_FINALIZER_FAST(heap,h) duk_hobject_has_finalizer_fast_raw((heap), (h))
#else
#define DUK_HOBJECT_HAS_FINALIZER_FAST(heap,h) duk_hobject_has_finalizer_fast_raw((h))
#endif

/*
 *  Resizing and hash behavior
 */

/* Sanity limit on max number of properties (allocated, not necessarily used).
 * This is somewhat arbitrary, but if we're close to 2**32 properties some
 * algorithms will fail (e.g. hash size selection, next prime selection).
 * Also, we use negative array/entry table indices to indicate 'not found',
 * so anything above 0x80000000 will cause trouble now.
 */
#if defined(DUK_USE_OBJSIZES16)
#define DUK_HOBJECT_MAX_PROPERTIES       0x0000ffffUL
#else
#define DUK_HOBJECT_MAX_PROPERTIES       0x3fffffffUL   /* 2**30-1 ~= 1G properties */
#endif

/* internal align target for props allocation, must be 2*n for some n */
#if (DUK_USE_ALIGN_BY == 4)
#define DUK_HOBJECT_ALIGN_TARGET         4
#elif (DUK_USE_ALIGN_BY == 8)
#define DUK_HOBJECT_ALIGN_TARGET         8
#elif (DUK_USE_ALIGN_BY == 1)
#define DUK_HOBJECT_ALIGN_TARGET         1
#else
#error invalid DUK_USE_ALIGN_BY
#endif

/*
 *  PC-to-line constants
 */

#define DUK_PC2LINE_SKIP    64

/* maximum length for a SKIP-1 diffstream: 35 bits per entry, rounded up to bytes */
#define DUK_PC2LINE_MAX_DIFF_LENGTH    (((DUK_PC2LINE_SKIP - 1) * 35 + 7) / 8)

/*
 *  Struct defs
 */

struct duk_propaccessor {
	duk_hobject *get;
	duk_hobject *set;
};

union duk_propvalue {
	/* The get/set pointers could be 16-bit pointer compressed but it
	 * would make no difference on 32-bit platforms because duk_tval is
	 * 8 bytes or more anyway.
	 */
	duk_tval v;
	duk_propaccessor a;
};

struct duk_propdesc {
	/* read-only values 'lifted' for ease of use */
	duk_small_uint_t flags;
	duk_hobject *get;
	duk_hobject *set;

	/* for updating (all are set to < 0 for virtual properties) */
	duk_int_t e_idx;  /* prop index in 'entry part', < 0 if not there */
	duk_int_t h_idx;  /* prop index in 'hash part', < 0 if not there */
	duk_int_t a_idx;  /* prop index in 'array part', < 0 if not there */
};

struct duk_hobject {
	duk_heaphdr hdr;

	/*
	 *  'props' contains {key,value,flags} entries, optional array entries, and
	 *  an optional hash lookup table for non-array entries in a single 'sliced'
	 *  allocation.  There are several layout options, which differ slightly in
	 *  generated code size/speed and alignment/padding; duk_features.h selects
	 *  the layout used.
	 *
	 *  Layout 1 (DUK_USE_HOBJECT_LAYOUT_1):
	 *
	 *    e_size * sizeof(duk_hstring *)         bytes of   entry keys (e_next gc reachable)
	 *    e_size * sizeof(duk_propvalue)         bytes of   entry values (e_next gc reachable)
	 *    e_size * sizeof(duk_uint8_t)           bytes of   entry flags (e_next gc reachable)
	 *    a_size * sizeof(duk_tval)              bytes of   (opt) array values (plain only) (all gc reachable)
	 *    h_size * sizeof(duk_uint32_t)          bytes of   (opt) hash indexes to entries (e_size),
	 *                                                      0xffffffffUL = unused, 0xfffffffeUL = deleted
	 *
	 *  Layout 2 (DUK_USE_HOBJECT_LAYOUT_2):
	 *
	 *    e_size * sizeof(duk_propvalue)         bytes of   entry values (e_next gc reachable)
	 *    e_size * sizeof(duk_hstring *)         bytes of   entry keys (e_next gc reachable)
	 *    e_size * sizeof(duk_uint8_t) + pad     bytes of   entry flags (e_next gc reachable)
	 *    a_size * sizeof(duk_tval)              bytes of   (opt) array values (plain only) (all gc reachable)
	 *    h_size * sizeof(duk_uint32_t)          bytes of   (opt) hash indexes to entries (e_size),
	 *                                                      0xffffffffUL = unused, 0xfffffffeUL = deleted
	 *
	 *  Layout 3 (DUK_USE_HOBJECT_LAYOUT_3):
	 *
	 *    e_size * sizeof(duk_propvalue)         bytes of   entry values (e_next gc reachable)
	 *    a_size * sizeof(duk_tval)              bytes of   (opt) array values (plain only) (all gc reachable)
	 *    e_size * sizeof(duk_hstring *)         bytes of   entry keys (e_next gc reachable)
	 *    h_size * sizeof(duk_uint32_t)          bytes of   (opt) hash indexes to entries (e_size),
	 *                                                      0xffffffffUL = unused, 0xfffffffeUL = deleted
	 *    e_size * sizeof(duk_uint8_t)           bytes of   entry flags (e_next gc reachable)
	 *
	 *  In layout 1, the 'e_next' count is rounded to 4 or 8 on platforms
	 *  requiring 4 or 8 byte alignment.  This ensures proper alignment
	 *  for the entries, at the cost of memory footprint.  However, it's
	 *  probably preferable to use another layout on such platforms instead.
	 *
	 *  In layout 2, the key and value parts are swapped to avoid padding
	 *  the key array on platforms requiring alignment by 8.  The flags part
	 *  is padded to get alignment for array entries.  The 'e_next' count does
	 *  not need to be rounded as in layout 1.
	 *
	 *  In layout 3, entry values and array values are always aligned properly,
	 *  and assuming pointers are at most 8 bytes, so are the entry keys.  Hash
	 *  indices will be properly aligned (assuming pointers are at least 4 bytes).
	 *  Finally, flags don't need additional alignment.  This layout provides
	 *  compact allocations without padding (even on platforms with alignment
	 *  requirements) at the cost of a bit slower lookups.
	 *
	 *  Objects with few keys don't have a hash index; keys are looked up linearly,
	 *  which is cache efficient because the keys are consecutive.  Larger objects
	 *  have a hash index part which contains integer indexes to the entries part.
	 *
	 *  A single allocation reduces memory allocation overhead but requires more
	 *  work when any part needs to be resized.  A sliced allocation for entries
	 *  makes linear key matching faster on most platforms (more locality) and
	 *  skimps on flags size (which would be followed by 3 bytes of padding in
	 *  most architectures if entries were placed in a struct).
	 *
	 *  'props' also contains internal properties distinguished with a non-BMP
	 *  prefix.  Often used properties should be placed early in 'props' whenever
	 *  possible to make accessing them as fast a possible.
	 */

#if defined(DUK_USE_HEAPPTR16)
	/* Located in duk_heaphdr h_extra16.  Subclasses of duk_hobject (like
	 * duk_hcompfunc) are not free to use h_extra16 for this reason.
	 */
#else
	duk_uint8_t *props;
#endif

	/* prototype: the only internal property lifted outside 'e' as it is so central */
#if defined(DUK_USE_HEAPPTR16)
	duk_uint16_t prototype16;
#else
	duk_hobject *prototype;
#endif

#if defined(DUK_USE_OBJSIZES16)
	duk_uint16_t e_size16;
	duk_uint16_t e_next16;
	duk_uint16_t a_size16;
#if defined(DUK_USE_HOBJECT_HASH_PART)
	duk_uint16_t h_size16;
#endif
#else
	duk_uint32_t e_size;  /* entry part size */
	duk_uint32_t e_next;  /* index for next new key ([0,e_next[ are gc reachable) */
	duk_uint32_t a_size;  /* array part size (entirely gc reachable) */
#if defined(DUK_USE_HOBJECT_HASH_PART)
	duk_uint32_t h_size;  /* hash part size or 0 if unused */
#endif
#endif
};

/*
 *  Exposed data
 */

#if !defined(DUK_SINGLE_FILE)
DUK_INTERNAL_DECL duk_uint8_t duk_class_number_to_stridx[32];
#endif  /* !DUK_SINGLE_FILE */

/*
 *  Prototypes
 */

/* alloc and init */
DUK_INTERNAL_DECL duk_hobject *duk_hobject_alloc_unchecked(duk_heap *heap, duk_uint_t hobject_flags);
DUK_INTERNAL_DECL duk_hobject *duk_hobject_alloc(duk_hthread *thr, duk_uint_t hobject_flags);
DUK_INTERNAL_DECL duk_harray *duk_harray_alloc(duk_hthread *thr, duk_uint_t hobject_flags);
DUK_INTERNAL_DECL duk_hcompfunc *duk_hcompfunc_alloc(duk_hthread *thr, duk_uint_t hobject_flags);
DUK_INTERNAL_DECL duk_hnatfunc *duk_hnatfunc_alloc(duk_hthread *thr, duk_uint_t hobject_flags);
DUK_INTERNAL_DECL duk_hboundfunc *duk_hboundfunc_alloc(duk_heap *heap, duk_uint_t hobject_flags);
#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
DUK_INTERNAL_DECL duk_hbufobj *duk_hbufobj_alloc(duk_hthread *thr, duk_uint_t hobject_flags);
#endif
DUK_INTERNAL_DECL duk_hthread *duk_hthread_alloc_unchecked(duk_heap *heap, duk_uint_t hobject_flags);
DUK_INTERNAL_DECL duk_hthread *duk_hthread_alloc(duk_hthread *thr, duk_uint_t hobject_flags);
DUK_INTERNAL_DECL duk_hdecenv *duk_hdecenv_alloc(duk_hthread *thr, duk_uint_t hobject_flags);
DUK_INTERNAL_DECL duk_hobjenv *duk_hobjenv_alloc(duk_hthread *thr, duk_uint_t hobject_flags);
DUK_INTERNAL_DECL duk_hproxy *duk_hproxy_alloc(duk_hthread *thr, duk_uint_t hobject_flags);

/* resize */
DUK_INTERNAL_DECL void duk_hobject_realloc_props(duk_hthread *thr,
                                                 duk_hobject *obj,
                                                 duk_uint32_t new_e_size,
                                                 duk_uint32_t new_a_size,
                                                 duk_uint32_t new_h_size,
                                                 duk_bool_t abandon_array);
DUK_INTERNAL_DECL void duk_hobject_resize_entrypart(duk_hthread *thr,
                                                    duk_hobject *obj,
                                                    duk_uint32_t new_e_size);
#if 0  /*unused*/
DUK_INTERNAL_DECL void duk_hobject_resize_arraypart(duk_hthread *thr,
                                                    duk_hobject *obj,
                                                    duk_uint32_t new_a_size);
#endif

/* low-level property functions */
DUK_INTERNAL_DECL duk_bool_t duk_hobject_find_entry(duk_heap *heap, duk_hobject *obj, duk_hstring *key, duk_int_t *e_idx, duk_int_t *h_idx);
DUK_INTERNAL_DECL duk_tval *duk_hobject_find_entry_tval_ptr(duk_heap *heap, duk_hobject *obj, duk_hstring *key);
DUK_INTERNAL_DECL duk_tval *duk_hobject_find_entry_tval_ptr_stridx(duk_heap *heap, duk_hobject *obj, duk_small_uint_t stridx);
DUK_INTERNAL_DECL duk_tval *duk_hobject_find_entry_tval_ptr_and_attrs(duk_heap *heap, duk_hobject *obj, duk_hstring *key, duk_uint_t *out_attrs);
DUK_INTERNAL_DECL duk_tval *duk_hobject_find_array_entry_tval_ptr(duk_heap *heap, duk_hobject *obj, duk_uarridx_t i);
DUK_INTERNAL_DECL duk_bool_t duk_hobject_get_own_propdesc(duk_hthread *thr, duk_hobject *obj, duk_hstring *key, duk_propdesc *out_desc, duk_small_uint_t flags);

/* core property functions */
DUK_INTERNAL_DECL duk_bool_t duk_hobject_getprop(duk_hthread *thr, duk_tval *tv_obj, duk_tval *tv_key);
DUK_INTERNAL_DECL duk_bool_t duk_hobject_putprop(duk_hthread *thr, duk_tval *tv_obj, duk_tval *tv_key, duk_tval *tv_val, duk_bool_t throw_flag);
DUK_INTERNAL_DECL duk_bool_t duk_hobject_delprop(duk_hthread *thr, duk_tval *tv_obj, duk_tval *tv_key, duk_bool_t throw_flag);
DUK_INTERNAL_DECL duk_bool_t duk_hobject_hasprop(duk_hthread *thr, duk_tval *tv_obj, duk_tval *tv_key);

/* internal property functions */
#define DUK_DELPROP_FLAG_THROW  (1U << 0)
#define DUK_DELPROP_FLAG_FORCE  (1U << 1)
DUK_INTERNAL_DECL duk_bool_t duk_hobject_delprop_raw(duk_hthread *thr, duk_hobject *obj, duk_hstring *key, duk_small_uint_t flags);
DUK_INTERNAL_DECL duk_bool_t duk_hobject_hasprop_raw(duk_hthread *thr, duk_hobject *obj, duk_hstring *key);
DUK_INTERNAL_DECL void duk_hobject_define_property_internal(duk_hthread *thr, duk_hobject *obj, duk_hstring *key, duk_small_uint_t flags);
DUK_INTERNAL_DECL void duk_hobject_define_property_internal_arridx(duk_hthread *thr, duk_hobject *obj, duk_uarridx_t arr_idx, duk_small_uint_t flags);
DUK_INTERNAL_DECL duk_size_t duk_hobject_get_length(duk_hthread *thr, duk_hobject *obj);
#if defined(DUK_USE_HEAPPTR16)
DUK_INTERNAL_DECL duk_bool_t duk_hobject_has_finalizer_fast_raw(duk_heap *heap, duk_hobject *obj);
#else
DUK_INTERNAL_DECL duk_bool_t duk_hobject_has_finalizer_fast_raw(duk_hobject *obj);
#endif

/* helpers for defineProperty() and defineProperties() */
DUK_INTERNAL_DECL void duk_hobject_prepare_property_descriptor(duk_hthread *thr,
                                                               duk_idx_t idx_in,
                                                               duk_uint_t *out_defprop_flags,
                                                               duk_idx_t *out_idx_value,
                                                               duk_hobject **out_getter,
                                                               duk_hobject **out_setter);
DUK_INTERNAL_DECL duk_bool_t duk_hobject_define_property_helper(duk_hthread *thr,
                                                                duk_uint_t defprop_flags,
                                                                duk_hobject *obj,
                                                                duk_hstring *key,
                                                                duk_idx_t idx_value,
                                                                duk_hobject *get,
                                                                duk_hobject *set,
                                                                duk_bool_t throw_flag);

/* Object built-in methods */
DUK_INTERNAL_DECL void duk_hobject_object_get_own_property_descriptor(duk_hthread *thr, duk_idx_t obj_idx);
DUK_INTERNAL_DECL void duk_hobject_object_seal_freeze_helper(duk_hthread *thr, duk_hobject *obj, duk_bool_t is_freeze);
DUK_INTERNAL_DECL duk_bool_t duk_hobject_object_is_sealed_frozen_helper(duk_hthread *thr, duk_hobject *obj, duk_bool_t is_frozen);
DUK_INTERNAL_DECL duk_bool_t duk_hobject_object_ownprop_helper(duk_hthread *thr, duk_small_uint_t required_desc_flags);

/* internal properties */
DUK_INTERNAL_DECL duk_tval *duk_hobject_get_internal_value_tval_ptr(duk_heap *heap, duk_hobject *obj);
DUK_INTERNAL_DECL duk_hstring *duk_hobject_get_internal_value_string(duk_heap *heap, duk_hobject *obj);
DUK_INTERNAL_DECL duk_harray *duk_hobject_get_formals(duk_hthread *thr, duk_hobject *obj);
DUK_INTERNAL_DECL duk_hobject *duk_hobject_get_varmap(duk_hthread *thr, duk_hobject *obj);

/* hobject management functions */
DUK_INTERNAL_DECL void duk_hobject_compact_props(duk_hthread *thr, duk_hobject *obj);

/* ES2015 proxy */
#if defined(DUK_USE_ES6_PROXY)
DUK_INTERNAL_DECL duk_bool_t duk_hobject_proxy_check(duk_hobject *obj, duk_hobject **out_target, duk_hobject **out_handler);
DUK_INTERNAL_DECL duk_hobject *duk_hobject_resolve_proxy_target(duk_hobject *obj);
#endif

/* enumeration */
DUK_INTERNAL_DECL void duk_hobject_enumerator_create(duk_hthread *thr, duk_small_uint_t enum_flags);
DUK_INTERNAL_DECL duk_ret_t duk_hobject_get_enumerated_keys(duk_hthread *thr, duk_small_uint_t enum_flags);
DUK_INTERNAL_DECL duk_bool_t duk_hobject_enumerator_next(duk_hthread *thr, duk_bool_t get_value);

/* macros */
DUK_INTERNAL_DECL void duk_hobject_set_prototype_updref(duk_hthread *thr, duk_hobject *h, duk_hobject *p);

/* pc2line */
#if defined(DUK_USE_PC2LINE)
DUK_INTERNAL_DECL void duk_hobject_pc2line_pack(duk_hthread *thr, duk_compiler_instr *instrs, duk_uint_fast32_t length);
DUK_INTERNAL_DECL duk_uint_fast32_t duk_hobject_pc2line_query(duk_hthread *thr, duk_idx_t idx_func, duk_uint_fast32_t pc);
#endif

/* misc */
DUK_INTERNAL_DECL duk_bool_t duk_hobject_prototype_chain_contains(duk_hthread *thr, duk_hobject *h, duk_hobject *p, duk_bool_t ignore_loop);

#if !defined(DUK_USE_OBJECT_BUILTIN)
/* These declarations are needed when related built-in is disabled and
 * genbuiltins.py won't automatically emit the declerations.
 */
DUK_INTERNAL_DECL duk_ret_t duk_bi_object_prototype_to_string(duk_hthread *thr);
DUK_INTERNAL_DECL duk_ret_t duk_bi_function_prototype(duk_hthread *thr);
#endif

#endif  /* DUK_HOBJECT_H_INCLUDED */
/* #include duk_hcompfunc.h */
/*
 *  Heap compiled function (ECMAScript function) representation.
 *
 *  There is a single data buffer containing the ECMAScript function's
 *  bytecode, constants, and inner functions.
 */

#if !defined(DUK_HCOMPFUNC_H_INCLUDED)
#define DUK_HCOMPFUNC_H_INCLUDED

/*
 *  Field accessor macros
 */

/* XXX: casts could be improved, especially for GET/SET DATA */

#if defined(DUK_USE_HEAPPTR16)
#define DUK_HCOMPFUNC_GET_DATA(heap,h) \
	((duk_hbuffer_fixed *) (void *) DUK_USE_HEAPPTR_DEC16((heap)->heap_udata, (h)->data16))
#define DUK_HCOMPFUNC_SET_DATA(heap,h,v) do { \
		(h)->data16 = DUK_USE_HEAPPTR_ENC16((heap)->heap_udata, (void *) (v)); \
	} while (0)
#define DUK_HCOMPFUNC_GET_FUNCS(heap,h)  \
	((duk_hobject **) (void *) (DUK_USE_HEAPPTR_DEC16((heap)->heap_udata, (h)->funcs16)))
#define DUK_HCOMPFUNC_SET_FUNCS(heap,h,v)  do { \
		(h)->funcs16 = DUK_USE_HEAPPTR_ENC16((heap)->heap_udata, (void *) (v)); \
	} while (0)
#define DUK_HCOMPFUNC_GET_BYTECODE(heap,h)  \
	((duk_instr_t *) (void *) (DUK_USE_HEAPPTR_DEC16((heap)->heap_udata, (h)->bytecode16)))
#define DUK_HCOMPFUNC_SET_BYTECODE(heap,h,v)  do { \
		(h)->bytecode16 = DUK_USE_HEAPPTR_ENC16((heap)->heap_udata, (void *) (v)); \
	} while (0)
#define DUK_HCOMPFUNC_GET_LEXENV(heap,h)  \
	((duk_hobject *) (void *) (DUK_USE_HEAPPTR_DEC16((heap)->heap_udata, (h)->lex_env16)))
#define DUK_HCOMPFUNC_SET_LEXENV(heap,h,v)  do { \
		(h)->lex_env16 = DUK_USE_HEAPPTR_ENC16((heap)->heap_udata, (void *) (v)); \
	} while (0)
#define DUK_HCOMPFUNC_GET_VARENV(heap,h)  \
	((duk_hobject *) (void *) (DUK_USE_HEAPPTR_DEC16((heap)->heap_udata, (h)->var_env16)))
#define DUK_HCOMPFUNC_SET_VARENV(heap,h,v)  do { \
		(h)->var_env16 = DUK_USE_HEAPPTR_ENC16((heap)->heap_udata, (void *) (v)); \
	} while (0)
#else
#define DUK_HCOMPFUNC_GET_DATA(heap,h)  ((duk_hbuffer_fixed *) (void *) (h)->data)
#define DUK_HCOMPFUNC_SET_DATA(heap,h,v) do { \
		(h)->data = (duk_hbuffer *) (v); \
	} while (0)
#define DUK_HCOMPFUNC_GET_FUNCS(heap,h)  ((h)->funcs)
#define DUK_HCOMPFUNC_SET_FUNCS(heap,h,v)  do { \
		(h)->funcs = (v); \
	} while (0)
#define DUK_HCOMPFUNC_GET_BYTECODE(heap,h)  ((h)->bytecode)
#define DUK_HCOMPFUNC_SET_BYTECODE(heap,h,v)  do { \
		(h)->bytecode = (v); \
	} while (0)
#define DUK_HCOMPFUNC_GET_LEXENV(heap,h)  ((h)->lex_env)
#define DUK_HCOMPFUNC_SET_LEXENV(heap,h,v)  do { \
		(h)->lex_env = (v); \
	} while (0)
#define DUK_HCOMPFUNC_GET_VARENV(heap,h)  ((h)->var_env)
#define DUK_HCOMPFUNC_SET_VARENV(heap,h,v)  do { \
		(h)->var_env = (v); \
	} while (0)
#endif

/*
 *  Accessor macros for function specific data areas
 */

/* Note: assumes 'data' is always a fixed buffer */
#define DUK_HCOMPFUNC_GET_BUFFER_BASE(heap,h)  \
	DUK_HBUFFER_FIXED_GET_DATA_PTR((heap), DUK_HCOMPFUNC_GET_DATA((heap), (h)))

#define DUK_HCOMPFUNC_GET_CONSTS_BASE(heap,h)  \
	((duk_tval *) (void *) DUK_HCOMPFUNC_GET_BUFFER_BASE((heap), (h)))

#define DUK_HCOMPFUNC_GET_FUNCS_BASE(heap,h)  \
	DUK_HCOMPFUNC_GET_FUNCS((heap), (h))

#define DUK_HCOMPFUNC_GET_CODE_BASE(heap,h)  \
	DUK_HCOMPFUNC_GET_BYTECODE((heap), (h))

#define DUK_HCOMPFUNC_GET_CONSTS_END(heap,h)  \
	((duk_tval *) (void *) DUK_HCOMPFUNC_GET_FUNCS((heap), (h)))

#define DUK_HCOMPFUNC_GET_FUNCS_END(heap,h)  \
	((duk_hobject **) (void *) DUK_HCOMPFUNC_GET_BYTECODE((heap), (h)))

/* XXX: double evaluation of DUK_HCOMPFUNC_GET_DATA() */
#define DUK_HCOMPFUNC_GET_CODE_END(heap,h)  \
	((duk_instr_t *) (void *) (DUK_HBUFFER_FIXED_GET_DATA_PTR((heap), DUK_HCOMPFUNC_GET_DATA((heap), (h))) + \
	                DUK_HBUFFER_GET_SIZE((duk_hbuffer *) DUK_HCOMPFUNC_GET_DATA((heap), h))))

#define DUK_HCOMPFUNC_GET_CONSTS_SIZE(heap,h)  \
	( \
	 (duk_size_t) \
	 ( \
	   ((const duk_uint8_t *) DUK_HCOMPFUNC_GET_CONSTS_END((heap), (h))) - \
	   ((const duk_uint8_t *) DUK_HCOMPFUNC_GET_CONSTS_BASE((heap), (h))) \
	 ) \
	)

#define DUK_HCOMPFUNC_GET_FUNCS_SIZE(heap,h)  \
	( \
	 (duk_size_t) \
	 ( \
	   ((const duk_uint8_t *) DUK_HCOMPFUNC_GET_FUNCS_END((heap), (h))) - \
	   ((const duk_uint8_t *) DUK_HCOMPFUNC_GET_FUNCS_BASE((heap), (h))) \
	 ) \
	)

#define DUK_HCOMPFUNC_GET_CODE_SIZE(heap,h)  \
	( \
	 (duk_size_t) \
	 ( \
	   ((const duk_uint8_t *) DUK_HCOMPFUNC_GET_CODE_END((heap),(h))) - \
	   ((const duk_uint8_t *) DUK_HCOMPFUNC_GET_CODE_BASE((heap),(h))) \
	 ) \
	)

#define DUK_HCOMPFUNC_GET_CONSTS_COUNT(heap,h)  \
	((duk_size_t) (DUK_HCOMPFUNC_GET_CONSTS_SIZE((heap), (h)) / sizeof(duk_tval)))

#define DUK_HCOMPFUNC_GET_FUNCS_COUNT(heap,h)  \
	((duk_size_t) (DUK_HCOMPFUNC_GET_FUNCS_SIZE((heap), (h)) / sizeof(duk_hobject *)))

#define DUK_HCOMPFUNC_GET_CODE_COUNT(heap,h)  \
	((duk_size_t) (DUK_HCOMPFUNC_GET_CODE_SIZE((heap), (h)) / sizeof(duk_instr_t)))

/*
 *  Validity assert
 */

#if defined(DUK_USE_ASSERTIONS)
DUK_INTERNAL_DECL void duk_hcompfunc_assert_valid(duk_hcompfunc *h);
#define DUK_HCOMPFUNC_ASSERT_VALID(h)  do { duk_hcompfunc_assert_valid((h)); } while (0)
#else
#define DUK_HCOMPFUNC_ASSERT_VALID(h)  do {} while (0)
#endif

/*
 *  Main struct
 */

struct duk_hcompfunc {
	/* shared object part */
	duk_hobject obj;

	/*
	 *  Pointers to function data area for faster access.  Function
	 *  data is a buffer shared between all closures of the same
	 *  "template" function.  The data buffer is always fixed (non-
	 *  dynamic, hence stable), with a layout as follows:
	 *
	 *    constants (duk_tval)
	 *    inner functions (duk_hobject *)
	 *    bytecode (duk_instr_t)
	 *
	 *  Note: bytecode end address can be computed from 'data' buffer
	 *  size.  It is not strictly necessary functionally, assuming
	 *  bytecode never jumps outside its allocated area.  However,
	 *  it's a safety/robustness feature for avoiding the chance of
	 *  executing random data as bytecode due to a compiler error.
	 *
	 *  Note: values in the data buffer must be incref'd (they will
	 *  be decref'd on release) for every compiledfunction referring
	 *  to the 'data' element.
	 */

	/* Data area, fixed allocation, stable data ptrs. */
#if defined(DUK_USE_HEAPPTR16)
	duk_uint16_t data16;
#else
	duk_hbuffer *data;
#endif

	/* No need for constants pointer (= same as data).
	 *
	 * When using 16-bit packing alignment to 4 is nice.  'funcs' will be
	 * 4-byte aligned because 'constants' are duk_tvals.  For now the
	 * inner function pointers are not compressed, so that 'bytecode' will
	 * also be 4-byte aligned.
	 */
#if defined(DUK_USE_HEAPPTR16)
	duk_uint16_t funcs16;
	duk_uint16_t bytecode16;
#else
	duk_hobject **funcs;
	duk_instr_t *bytecode;
#endif

	/* Lexenv: lexical environment of closure, NULL for templates.
	 * Varenv: variable environment of closure, NULL for templates.
	 */
#if defined(DUK_USE_HEAPPTR16)
	duk_uint16_t lex_env16;
	duk_uint16_t var_env16;
#else
	duk_hobject *lex_env;
	duk_hobject *var_env;
#endif

	/*
	 *  'nregs' registers are allocated on function entry, at most 'nargs'
	 *  are initialized to arguments, and the rest to undefined.  Arguments
	 *  above 'nregs' are not mapped to registers.  All registers in the
	 *  active stack range must be initialized because they are GC reachable.
	 *  'nargs' is needed so that if the function is given more than 'nargs'
	 *  arguments, the additional arguments do not 'clobber' registers
	 *  beyond 'nregs' which must be consistently initialized to undefined.
	 *
	 *  Usually there is no need to know which registers are mapped to
	 *  local variables.  Registers may be allocated to variable in any
	 *  way (even including gaps).  However, a register-variable mapping
	 *  must be the same for the duration of the function execution and
	 *  the register cannot be used for anything else.
	 *
	 *  When looking up variables by name, the '_Varmap' map is used.
	 *  When an activation closes, registers mapped to arguments are
	 *  copied into the environment record based on the same map.  The
	 *  reverse map (from register to variable) is not currently needed
	 *  at run time, except for debugging, so it is not maintained.
	 */

	duk_uint16_t nregs;                /* regs to allocate */
	duk_uint16_t nargs;                /* number of arguments allocated to regs */

	/*
	 *  Additional control information is placed into the object itself
	 *  as internal properties to avoid unnecessary fields for the
	 *  majority of functions.  The compiler tries to omit internal
	 *  control fields when possible.
	 *
	 *  Function templates:
	 *
	 *    {
	 *      name: "func",    // declaration, named function expressions
	 *      fileName: <debug info for creating nice errors>
	 *      _Varmap: { "arg1": 0, "arg2": 1, "varname": 2 },
	 *      _Formals: [ "arg1", "arg2" ],
	 *      _Source: "function func(arg1, arg2) { ... }",
	 *      _Pc2line: <debug info for pc-to-line mapping>,
	 *    }
	 *
	 *  Function instances:
	 *
	 *    {
	 *      length: 2,
	 *      prototype: { constructor: <func> },
	 *      caller: <thrower>,
	 *      arguments: <thrower>,
	 *      name: "func",    // declaration, named function expressions
	 *      fileName: <debug info for creating nice errors>
	 *      _Varmap: { "arg1": 0, "arg2": 1, "varname": 2 },
	 *      _Formals: [ "arg1", "arg2" ],
	 *      _Source: "function func(arg1, arg2) { ... }",
	 *      _Pc2line: <debug info for pc-to-line mapping>,
	 *    }
	 *
	 *  More detailed description of these properties can be found
	 *  in the documentation.
	 */

#if defined(DUK_USE_DEBUGGER_SUPPORT)
	/* Line number range for function.  Needed during debugging to
	 * determine active breakpoints.
	 */
	duk_uint32_t start_line;
	duk_uint32_t end_line;
#endif
};

#endif  /* DUK_HCOMPFUNC_H_INCLUDED */
/* #include duk_hnatfunc.h */
/*
 *  Heap native function representation.
 */

#if !defined(DUK_HNATFUNC_H_INCLUDED)
#define DUK_HNATFUNC_H_INCLUDED

#if defined(DUK_USE_ASSERTIONS)
DUK_INTERNAL_DECL void duk_hnatfunc_assert_valid(duk_hnatfunc *h);
#define DUK_HNATFUNC_ASSERT_VALID(h)  do { duk_hnatfunc_assert_valid((h)); } while (0)
#else
#define DUK_HNATFUNC_ASSERT_VALID(h)  do {} while (0)
#endif

#define DUK_HNATFUNC_NARGS_VARARGS  ((duk_int16_t) -1)
#define DUK_HNATFUNC_NARGS_MAX      ((duk_int16_t) 0x7fff)

struct duk_hnatfunc {
	/* shared object part */
	duk_hobject obj;

	duk_c_function func;
	duk_int16_t nargs;
	duk_int16_t magic;

	/* The 'magic' field allows an opaque 16-bit field to be accessed by the
	 * Duktape/C function.  This allows, for instance, the same native function
	 * to be used for a set of very similar functions, with the 'magic' field
	 * providing the necessary non-argument flags / values to guide the behavior
	 * of the native function.  The value is signed on purpose: it is easier to
	 * convert a signed value to unsigned (simply AND with 0xffff) than vice
	 * versa.
	 *
	 * Note: cannot place nargs/magic into the heaphdr flags, because
	 * duk_hobject takes almost all flags already.
	 */
};

#endif  /* DUK_HNATFUNC_H_INCLUDED */
/* #include duk_hboundfunc.h */
/*
 *  Bound function representation.
 */

#if !defined(DUK_HBOUNDFUNC_H_INCLUDED)
#define DUK_HBOUNDFUNC_H_INCLUDED

/* Artificial limit for args length.  Ensures arithmetic won't overflow
 * 32 bits when combining bound functions.
 */
#define DUK_HBOUNDFUNC_MAX_ARGS 0x20000000UL

#if defined(DUK_USE_ASSERTIONS)
DUK_INTERNAL_DECL void duk_hboundfunc_assert_valid(duk_hboundfunc *h);
#define DUK_HBOUNDFUNC_ASSERT_VALID(h)  do { duk_hboundfunc_assert_valid((h)); } while (0)
#else
#define DUK_HBOUNDFUNC_ASSERT_VALID(h)  do {} while (0)
#endif

struct duk_hboundfunc {
	/* Shared object part. */
	duk_hobject obj;

	/* Final target function, stored as duk_tval so that lightfunc can be
	 * represented too.
	 */
	duk_tval target;

	/* This binding. */
	duk_tval this_binding;

	/* Arguments to prepend. */
	duk_tval *args;  /* Separate allocation. */
	duk_idx_t nargs;
};

#endif  /* DUK_HBOUNDFUNC_H_INCLUDED */
/* #include duk_hbufobj.h */
/*
 *  Heap Buffer object representation.  Used for all Buffer variants.
 */

#if !defined(DUK_HBUFOBJ_H_INCLUDED)
#define DUK_HBUFOBJ_H_INCLUDED

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)

/* All element accessors are host endian now (driven by TypedArray spec). */
#define DUK_HBUFOBJ_ELEM_UINT8           0
#define DUK_HBUFOBJ_ELEM_UINT8CLAMPED    1
#define DUK_HBUFOBJ_ELEM_INT8            2
#define DUK_HBUFOBJ_ELEM_UINT16          3
#define DUK_HBUFOBJ_ELEM_INT16           4
#define DUK_HBUFOBJ_ELEM_UINT32          5
#define DUK_HBUFOBJ_ELEM_INT32           6
#define DUK_HBUFOBJ_ELEM_FLOAT32         7
#define DUK_HBUFOBJ_ELEM_FLOAT64         8
#define DUK_HBUFOBJ_ELEM_MAX             8

#if defined(DUK_USE_ASSERTIONS)
DUK_INTERNAL_DECL void duk_hbufobj_assert_valid(duk_hbufobj *h);
#define DUK_HBUFOBJ_ASSERT_VALID(h)  do { duk_hbufobj_assert_valid((h)); } while (0)
#else
#define DUK_HBUFOBJ_ASSERT_VALID(h)  do {} while (0)
#endif

/* Get the current data pointer (caller must ensure buf != NULL) as a
 * duk_uint8_t ptr.  Note that the result may be NULL if the underlying
 * buffer has zero size and is not a fixed buffer.
 */
#define DUK_HBUFOBJ_GET_SLICE_BASE(heap,h) \
	(DUK_ASSERT_EXPR((h) != NULL), DUK_ASSERT_EXPR((h)->buf != NULL), \
	(((duk_uint8_t *) DUK_HBUFFER_GET_DATA_PTR((heap), (h)->buf)) + (h)->offset))

/* True if slice is full, i.e. offset is zero and length covers the entire
 * buffer.  This status may change independently of the duk_hbufobj if
 * the underlying buffer is dynamic and changes without the hbufobj
 * being changed.
 */
#define DUK_HBUFOBJ_FULL_SLICE(h) \
	(DUK_ASSERT_EXPR((h) != NULL), DUK_ASSERT_EXPR((h)->buf != NULL), \
	((h)->offset == 0 && (h)->length == DUK_HBUFFER_GET_SIZE((h)->buf)))

/* Validate that the whole slice [0,length[ is contained in the underlying
 * buffer.  Caller must ensure 'buf' != NULL.
 */
#define DUK_HBUFOBJ_VALID_SLICE(h) \
	(DUK_ASSERT_EXPR((h) != NULL), DUK_ASSERT_EXPR((h)->buf != NULL), \
	((h)->offset + (h)->length <= DUK_HBUFFER_GET_SIZE((h)->buf)))

/* Validate byte read/write for virtual 'offset', i.e. check that the
 * offset, taking into account h->offset, is within the underlying
 * buffer size.  This is a safety check which is needed to ensure
 * that even a misconfigured duk_hbufobj never causes memory unsafe
 * behavior (e.g. if an underlying dynamic buffer changes after being
 * setup).  Caller must ensure 'buf' != NULL.
 */
#define DUK_HBUFOBJ_VALID_BYTEOFFSET_INCL(h,off) \
	(DUK_ASSERT_EXPR((h) != NULL), DUK_ASSERT_EXPR((h)->buf != NULL), \
	((h)->offset + (off) < DUK_HBUFFER_GET_SIZE((h)->buf)))

#define DUK_HBUFOBJ_VALID_BYTEOFFSET_EXCL(h,off) \
	(DUK_ASSERT_EXPR((h) != NULL), DUK_ASSERT_EXPR((h)->buf != NULL), \
	((h)->offset + (off) <= DUK_HBUFFER_GET_SIZE((h)->buf)))

/* Clamp an input byte length (already assumed to be within the nominal
 * duk_hbufobj 'length') to the current dynamic buffer limits to yield
 * a byte length limit that's safe for memory accesses.  This value can
 * be invalidated by any side effect because it may trigger a user
 * callback that resizes the underlying buffer.
 */
#define DUK_HBUFOBJ_CLAMP_BYTELENGTH(h,len) \
	(DUK_ASSERT_EXPR((h) != NULL), \
	duk_hbufobj_clamp_bytelength((h), (len)))

/* Typed arrays have virtual indices, ArrayBuffer and DataView do not. */
#define DUK_HBUFOBJ_HAS_VIRTUAL_INDICES(h)  ((h)->is_typedarray)

struct duk_hbufobj {
	/* Shared object part. */
	duk_hobject obj;

	/* Underlying buffer (refcounted), may be NULL. */
	duk_hbuffer *buf;

	/* .buffer reference to an ArrayBuffer, may be NULL. */
	duk_hobject *buf_prop;

	/* Slice and accessor information.
	 *
	 * Because the underlying buffer may be dynamic, these may be
	 * invalidated by the buffer being modified so that both offset
	 * and length should be validated before every access.  Behavior
	 * when the underlying buffer has changed doesn't need to be clean:
	 * virtual 'length' doesn't need to be affected, reads can return
	 * zero/NaN, and writes can be ignored.
	 *
	 * Note that a data pointer cannot be precomputed because 'buf' may
	 * be dynamic and its pointer unstable.
	 */

	duk_uint_t offset;       /* byte offset to buf */
	duk_uint_t length;       /* byte index limit for element access, exclusive */
	duk_uint8_t shift;       /* element size shift:
	                          *   0 = u8/i8
	                          *   1 = u16/i16
	                          *   2 = u32/i32/float
	                          *   3 = double
	                          */
	duk_uint8_t elem_type;   /* element type */
	duk_uint8_t is_typedarray;
};

DUK_INTERNAL_DECL duk_uint_t duk_hbufobj_clamp_bytelength(duk_hbufobj *h_bufobj, duk_uint_t len);
DUK_INTERNAL_DECL void duk_hbufobj_push_uint8array_from_plain(duk_hthread *thr, duk_hbuffer *h_buf);
DUK_INTERNAL_DECL void duk_hbufobj_push_validated_read(duk_hthread *thr, duk_hbufobj *h_bufobj, duk_uint8_t *p, duk_small_uint_t elem_size);
DUK_INTERNAL_DECL void duk_hbufobj_validated_write(duk_hthread *thr, duk_hbufobj *h_bufobj, duk_uint8_t *p, duk_small_uint_t elem_size);
DUK_INTERNAL_DECL void duk_hbufobj_promote_plain(duk_hthread *thr, duk_idx_t idx);

#else  /* DUK_USE_BUFFEROBJECT_SUPPORT */

/* nothing */

#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */
#endif  /* DUK_HBUFOBJ_H_INCLUDED */
/* #include duk_hthread.h */
/*
 *  Heap thread object representation.
 *
 *  duk_hthread is also the 'context' for public API functions via a
 *  different typedef.  Most API calls operate on the topmost frame
 *  of the value stack only.
 */

#if !defined(DUK_HTHREAD_H_INCLUDED)
#define DUK_HTHREAD_H_INCLUDED

/*
 *  Stack constants
 */

/* Initial valstack size, roughly 0.7kiB. */
#define DUK_VALSTACK_INITIAL_SIZE       96U

/* Internal extra elements assumed on function entry, always added to
 * user-defined 'extra' for e.g. the duk_check_stack() call.
 */
#define DUK_VALSTACK_INTERNAL_EXTRA     32U

/* Number of elements guaranteed to be user accessible (in addition to call
 * arguments) on Duktape/C function entry.  This is the major public API
 * commitment.
 */
#define DUK_VALSTACK_API_ENTRY_MINIMUM  DUK_API_ENTRY_STACK

/*
 *  Activation defines
 */

#define DUK_ACT_FLAG_STRICT             (1U << 0)  /* function executes in strict mode */
#define DUK_ACT_FLAG_TAILCALLED         (1U << 1)  /* activation has tail called one or more times */
#define DUK_ACT_FLAG_CONSTRUCT          (1U << 2)  /* function executes as a constructor (called via "new") */
#define DUK_ACT_FLAG_PREVENT_YIELD      (1U << 3)  /* activation prevents yield (native call or "new") */
#define DUK_ACT_FLAG_DIRECT_EVAL        (1U << 4)  /* activation is a direct eval call */
#define DUK_ACT_FLAG_CONSTRUCT_PROXY    (1U << 5)  /* activation is for Proxy 'construct' call, special return value handling */
#define DUK_ACT_FLAG_BREAKPOINT_ACTIVE  (1U << 6)  /* activation has active breakpoint(s) */

#define DUK_ACT_GET_FUNC(act)           ((act)->func)

/*
 *  Flags for __FILE__ / __LINE__ registered into tracedata
 */

#define DUK_TB_FLAG_NOBLAME_FILELINE    (1U << 0)  /* don't report __FILE__ / __LINE__ as fileName/lineNumber */

/*
 *  Catcher defines
 */

/* XXX: remove catcher type entirely */

/* flags field: LLLLLLFT, L = label (24 bits), F = flags (4 bits), T = type (4 bits) */
#define DUK_CAT_TYPE_MASK            0x0000000fUL
#define DUK_CAT_TYPE_BITS            4
#define DUK_CAT_LABEL_MASK           0xffffff00UL
#define DUK_CAT_LABEL_BITS           24
#define DUK_CAT_LABEL_SHIFT          8

#define DUK_CAT_FLAG_CATCH_ENABLED          (1U << 4)   /* catch part will catch */
#define DUK_CAT_FLAG_FINALLY_ENABLED        (1U << 5)   /* finally part will catch */
#define DUK_CAT_FLAG_CATCH_BINDING_ENABLED  (1U << 6)   /* request to create catch binding */
#define DUK_CAT_FLAG_LEXENV_ACTIVE          (1U << 7)   /* catch or with binding is currently active */

#define DUK_CAT_TYPE_UNKNOWN         0
#define DUK_CAT_TYPE_TCF             1
#define DUK_CAT_TYPE_LABEL           2

#define DUK_CAT_GET_TYPE(c)          ((c)->flags & DUK_CAT_TYPE_MASK)
#define DUK_CAT_GET_LABEL(c)         (((c)->flags & DUK_CAT_LABEL_MASK) >> DUK_CAT_LABEL_SHIFT)

#define DUK_CAT_HAS_CATCH_ENABLED(c)           ((c)->flags & DUK_CAT_FLAG_CATCH_ENABLED)
#define DUK_CAT_HAS_FINALLY_ENABLED(c)         ((c)->flags & DUK_CAT_FLAG_FINALLY_ENABLED)
#define DUK_CAT_HAS_CATCH_BINDING_ENABLED(c)   ((c)->flags & DUK_CAT_FLAG_CATCH_BINDING_ENABLED)
#define DUK_CAT_HAS_LEXENV_ACTIVE(c)           ((c)->flags & DUK_CAT_FLAG_LEXENV_ACTIVE)

#define DUK_CAT_SET_CATCH_ENABLED(c)    do { \
		(c)->flags |= DUK_CAT_FLAG_CATCH_ENABLED; \
	} while (0)
#define DUK_CAT_SET_FINALLY_ENABLED(c)  do { \
		(c)->flags |= DUK_CAT_FLAG_FINALLY_ENABLED; \
	} while (0)
#define DUK_CAT_SET_CATCH_BINDING_ENABLED(c)    do { \
		(c)->flags |= DUK_CAT_FLAG_CATCH_BINDING_ENABLED; \
	} while (0)
#define DUK_CAT_SET_LEXENV_ACTIVE(c)    do { \
		(c)->flags |= DUK_CAT_FLAG_LEXENV_ACTIVE; \
	} while (0)

#define DUK_CAT_CLEAR_CATCH_ENABLED(c)    do { \
		(c)->flags &= ~DUK_CAT_FLAG_CATCH_ENABLED; \
	} while (0)
#define DUK_CAT_CLEAR_FINALLY_ENABLED(c)  do { \
		(c)->flags &= ~DUK_CAT_FLAG_FINALLY_ENABLED; \
	} while (0)
#define DUK_CAT_CLEAR_CATCH_BINDING_ENABLED(c)    do { \
		(c)->flags &= ~DUK_CAT_FLAG_CATCH_BINDING_ENABLED; \
	} while (0)
#define DUK_CAT_CLEAR_LEXENV_ACTIVE(c)    do { \
		(c)->flags &= ~DUK_CAT_FLAG_LEXENV_ACTIVE; \
	} while (0)

/*
 *  Thread defines
 */

#if defined(DUK_USE_ROM_STRINGS)
#define DUK_HTHREAD_GET_STRING(thr,idx) \
	((duk_hstring *) DUK_LOSE_CONST(duk_rom_strings_stridx[(idx)]))
#else  /* DUK_USE_ROM_STRINGS */
#if defined(DUK_USE_HEAPPTR16)
#define DUK_HTHREAD_GET_STRING(thr,idx) \
	((duk_hstring *) DUK_USE_HEAPPTR_DEC16((thr)->heap->heap_udata, (thr)->strs16[(idx)]))
#else
#define DUK_HTHREAD_GET_STRING(thr,idx) \
	((thr)->strs[(idx)])
#endif
#endif  /* DUK_USE_ROM_STRINGS */

/* values for the state field */
#define DUK_HTHREAD_STATE_INACTIVE     1   /* thread not currently running */
#define DUK_HTHREAD_STATE_RUNNING      2   /* thread currently running (only one at a time) */
#define DUK_HTHREAD_STATE_RESUMED      3   /* thread resumed another thread (active but not running) */
#define DUK_HTHREAD_STATE_YIELDED      4   /* thread has yielded */
#define DUK_HTHREAD_STATE_TERMINATED   5   /* thread has terminated */

/* Executor interrupt default interval when nothing else requires a
 * smaller value.  The default interval must be small enough to allow
 * for reasonable execution timeout checking but large enough to keep
 * impact on execution performance low.
 */
#if defined(DUK_USE_INTERRUPT_COUNTER)
#define DUK_HTHREAD_INTCTR_DEFAULT     (256L * 1024L)
#endif

/*
 *  Assert context is valid: non-NULL pointer, fields look sane.
 *
 *  This is used by public API call entrypoints to catch invalid 'ctx' pointers
 *  as early as possible; invalid 'ctx' pointers cause very odd and difficult to
 *  diagnose behavior so it's worth checking even when the check is not 100%.
 */

#if defined(DUK_USE_ASSERTIONS)
/* Assertions for internals. */
DUK_INTERNAL_DECL void duk_hthread_assert_valid(duk_hthread *thr);
#define DUK_HTHREAD_ASSERT_VALID(thr)  do { duk_hthread_assert_valid((thr)); } while (0)

/* Assertions for public API calls; a bit stronger. */
DUK_INTERNAL_DECL void duk_ctx_assert_valid(duk_hthread *thr);
#define DUK_CTX_ASSERT_VALID(thr)  do { duk_ctx_assert_valid((thr)); } while (0)
#else
#define DUK_HTHREAD_ASSERT_VALID(thr)  do {} while (0)
#define DUK_CTX_ASSERT_VALID(thr)  do {} while (0)
#endif

/* Assertions for API call entry specifically.  Checks 'ctx' but also may
 * check internal state (e.g. not in a debugger transport callback).
 */
#define DUK_ASSERT_API_ENTRY(thr) do { \
		DUK_CTX_ASSERT_VALID((thr)); \
		DUK_ASSERT((thr)->heap != NULL); \
		DUK_ASSERT((thr)->heap->dbg_calling_transport == 0); \
	} while (0)

/*
 *  Assertion helpers.
 */

#define DUK_ASSERT_STRIDX_VALID(val) \
	DUK_ASSERT((duk_uint_t) (val) < DUK_HEAP_NUM_STRINGS)

#define DUK_ASSERT_BIDX_VALID(val) \
	DUK_ASSERT((duk_uint_t) (val) < DUK_NUM_BUILTINS)

/*
 *  Misc
 */

/* Fast access to 'this' binding.  Assumes there's a call in progress. */
#define DUK_HTHREAD_THIS_PTR(thr) \
	(DUK_ASSERT_EXPR((thr) != NULL), \
	 DUK_ASSERT_EXPR((thr)->valstack_bottom > (thr)->valstack), \
	 (thr)->valstack_bottom - 1)

/*
 *  Struct defines
 */

/* Fields are ordered for alignment/packing. */
struct duk_activation {
	duk_tval tv_func;       /* borrowed: full duk_tval for function being executed; for lightfuncs */
	duk_hobject *func;      /* borrowed: function being executed; for bound function calls, this is the final, real function, NULL for lightfuncs */
	duk_activation *parent; /* previous (parent) activation (or NULL if none) */
	duk_hobject *var_env;   /* current variable environment (may be NULL if delayed) */
	duk_hobject *lex_env;   /* current lexical environment (may be NULL if delayed) */
	duk_catcher *cat;       /* current catcher (or NULL) */

#if defined(DUK_USE_NONSTD_FUNC_CALLER_PROPERTY)
	/* Previous value of 'func' caller, restored when unwound.  Only in use
	 * when 'func' is non-strict.
	 */
	duk_hobject *prev_caller;
#endif

	duk_instr_t *curr_pc;   /* next instruction to execute (points to 'func' bytecode, stable pointer), NULL for native calls */

	/* bottom_byteoff and retval_byteoff are only used for book-keeping
	 * of ECMAScript-initiated calls, to allow returning to an ECMAScript
	 * function properly.
	 */

	/* Bottom of valstack for this activation, used to reset
	 * valstack_bottom on return; offset is absolute.  There's
	 * no need to track 'top' because native call handling deals
	 * with that using locals, and for ECMAScript returns 'nregs'
	 * indicates the necessary top.
	 */
	duk_size_t bottom_byteoff;

	/* Return value when returning to this activation (points to caller
	 * reg, not callee reg); offset is absolute (only set if activation is
	 * not topmost).
	 *
	 * Note: bottom_byteoff is always set, while retval_byteoff is only
	 * applicable for activations below the topmost one.  Currently
	 * retval_byteoff for the topmost activation is considered garbage
	 * (and it not initialized on entry or cleared on return; may contain
	 * previous or garbage values).
	 */
	duk_size_t retval_byteoff;

	/* Current 'this' binding is the value just below bottom.
	 * Previously, 'this' binding was handled with an index to the
	 * (calling) valstack.  This works for everything except tail
	 * calls, which must not "accumulate" valstack temps.
	 */

	/* Value stack reserve (valstack_end) byte offset to be restored
	 * when returning to this activation.  Only used by the bytecode
	 * executor.
	 */
	duk_size_t reserve_byteoff;

#if defined(DUK_USE_DEBUGGER_SUPPORT)
	duk_uint32_t prev_line; /* needed for stepping */
#endif

	duk_small_uint_t flags;
};

struct duk_catcher {
	duk_catcher *parent;            /* previous (parent) catcher (or NULL if none) */
	duk_hstring *h_varname;         /* borrowed reference to catch variable name (or NULL if none) */
	                                /* (reference is valid as long activation exists) */
	duk_instr_t *pc_base;           /* resume execution from pc_base or pc_base+1 (points to 'func' bytecode, stable pointer) */
	duk_size_t idx_base;            /* idx_base and idx_base+1 get completion value and type */
	duk_uint32_t flags;             /* type and control flags, label number */
	/* XXX: could pack 'flags' and 'idx_base' to same value in practice,
	 * on 32-bit targets this would make duk_catcher 16 bytes.
	 */
};

struct duk_hthread {
	/* Shared object part */
	duk_hobject obj;

	/* Pointer to bytecode executor's 'curr_pc' variable.  Used to copy
	 * the current PC back into the topmost activation when activation
	 * state is about to change (or "syncing" is otherwise needed).  This
	 * is rather awkward but important for performance, see execution.rst.
	 */
	duk_instr_t **ptr_curr_pc;

	/* Backpointers. */
	duk_heap *heap;

	/* Current strictness flag: affects API calls. */
	duk_uint8_t strict;

	/* Thread state. */
	duk_uint8_t state;
	duk_uint8_t unused1;
	duk_uint8_t unused2;

	/* XXX: Valstack and callstack are currently assumed to have non-NULL
	 * pointers.  Relaxing this would not lead to big benefits (except
	 * perhaps for terminated threads).
	 */

	/* Value stack: these are expressed as pointers for faster stack
	 * manipulation.  [valstack,valstack_top[ is GC-reachable,
	 * [valstack_top,valstack_alloc_end[ is not GC-reachable but kept
	 * initialized as 'undefined'.  [valstack,valstack_end[ is the
	 * guaranteed/reserved space and the valstack cannot be resized to
	 * a smaller size.  [valstack_end,valstack_alloc_end[ is currently
	 * allocated slack that can be used to grow the current guaranteed
	 * space but may be shrunk away without notice.
	 *
	 *
	 * <----------------------- guaranteed --->
	 *                                        <---- slack --->
	 *               <--- frame --->
	 * .-------------+=============+----------+--------------.
	 * |xxxxxxxxxxxxx|yyyyyyyyyyyyy|uuuuuuuuuu|uuuuuuuuuuuuuu|
	 * `-------------+=============+----------+--------------'
	 *
	 * ^             ^             ^          ^              ^
	 * |             |             |          |              |
	 * valstack      bottom        top        end            alloc_end
	 *
	 *     xxx = arbitrary values, below current frame
	 *     yyy = arbitrary values, inside current frame
	 *     uuu = outside active value stack, initialized to 'undefined'
	 */
	duk_tval *valstack;                     /* start of valstack allocation */
	duk_tval *valstack_end;                 /* end of valstack reservation/guarantee (exclusive) */
	duk_tval *valstack_alloc_end;           /* end of valstack allocation */
	duk_tval *valstack_bottom;              /* bottom of current frame */
	duk_tval *valstack_top;                 /* top of current frame (exclusive) */

	/* Call stack, represented as a linked list starting from the current
	 * activation (or NULL if nothing is active).
	 */
	duk_activation *callstack_curr;         /* current activation (or NULL if none) */
	duk_size_t callstack_top;               /* number of activation records in callstack (0 if none) */
	duk_size_t callstack_preventcount;      /* number of activation records in callstack preventing a yield */

	/* Yield/resume book-keeping. */
	duk_hthread *resumer;                   /* who resumed us (if any) */

	/* Current compiler state (if any), used for augmenting SyntaxErrors. */
	duk_compiler_ctx *compile_ctx;

#if defined(DUK_USE_INTERRUPT_COUNTER)
	/* Interrupt counter for triggering a slow path check for execution
	 * timeout, debugger interaction such as breakpoints, etc.  The value
	 * is valid for the current running thread, and both the init and
	 * counter values are copied whenever a thread switch occurs.  It's
	 * important for the counter to be conveniently accessible for the
	 * bytecode executor inner loop for performance reasons.
	 */
	duk_int_t interrupt_counter;    /* countdown state */
	duk_int_t interrupt_init;       /* start value for current countdown */
#endif

	/* Builtin-objects; may or may not be shared with other threads,
	 * threads existing in different "compartments" will have different
	 * built-ins.  Must be stored on a per-thread basis because there
	 * is no intermediate structure for a thread group / compartment.
	 * This takes quite a lot of space, currently 43x4 = 172 bytes on
	 * 32-bit platforms.
	 *
	 * In some cases the builtins array could be ROM based, but it's
	 * sometimes edited (e.g. for sandboxing) so it's better to keep
	 * this array in RAM.
	 */
	duk_hobject *builtins[DUK_NUM_BUILTINS];

	/* Convenience copies from heap/vm for faster access. */
#if defined(DUK_USE_ROM_STRINGS)
	/* No field needed when strings are in ROM. */
#else
#if defined(DUK_USE_HEAPPTR16)
	duk_uint16_t *strs16;
#else
	duk_hstring **strs;
#endif
#endif
};

/*
 *  Prototypes
 */

DUK_INTERNAL_DECL void duk_hthread_copy_builtin_objects(duk_hthread *thr_from, duk_hthread *thr_to);
DUK_INTERNAL_DECL void duk_hthread_create_builtin_objects(duk_hthread *thr);
DUK_INTERNAL_DECL duk_bool_t duk_hthread_init_stacks(duk_heap *heap, duk_hthread *thr);
DUK_INTERNAL_DECL void duk_hthread_terminate(duk_hthread *thr);

DUK_INTERNAL_DECL DUK_INLINE duk_activation *duk_hthread_activation_alloc(duk_hthread *thr);
DUK_INTERNAL_DECL void duk_hthread_activation_free(duk_hthread *thr, duk_activation *act);
DUK_INTERNAL_DECL void duk_hthread_activation_unwind_norz(duk_hthread *thr);
DUK_INTERNAL_DECL void duk_hthread_activation_unwind_reuse_norz(duk_hthread *thr);
DUK_INTERNAL_DECL duk_activation *duk_hthread_get_activation_for_level(duk_hthread *thr, duk_int_t level);

DUK_INTERNAL_DECL DUK_INLINE duk_catcher *duk_hthread_catcher_alloc(duk_hthread *thr);
DUK_INTERNAL_DECL void duk_hthread_catcher_free(duk_hthread *thr, duk_catcher *cat);
DUK_INTERNAL_DECL void duk_hthread_catcher_unwind_norz(duk_hthread *thr, duk_activation *act);
DUK_INTERNAL_DECL void duk_hthread_catcher_unwind_nolexenv_norz(duk_hthread *thr, duk_activation *act);

#if defined(DUK_USE_FINALIZER_TORTURE)
DUK_INTERNAL_DECL void duk_hthread_valstack_torture_realloc(duk_hthread *thr);
#endif

DUK_INTERNAL_DECL void *duk_hthread_get_valstack_ptr(duk_heap *heap, void *ud);  /* indirect allocs */

#if defined(DUK_USE_DEBUGGER_SUPPORT)
DUK_INTERNAL_DECL duk_uint_fast32_t duk_hthread_get_act_curr_pc(duk_hthread *thr, duk_activation *act);
#endif
DUK_INTERNAL_DECL duk_uint_fast32_t duk_hthread_get_act_prev_pc(duk_hthread *thr, duk_activation *act);
DUK_INTERNAL_DECL void duk_hthread_sync_currpc(duk_hthread *thr);
DUK_INTERNAL_DECL void duk_hthread_sync_and_null_currpc(duk_hthread *thr);

#endif  /* DUK_HTHREAD_H_INCLUDED */
/* #include duk_harray.h */
/*
 *  Array object representation, used for actual Array instances.
 *
 *  All objects with the exotic array behavior (which must coincide with having
 *  internal class array) MUST be duk_harrays.  No other object can be a
 *  duk_harray.  However, duk_harrays may not always have an array part.
 */

#if !defined(DUK_HARRAY_H_INCLUDED)
#define DUK_HARRAY_H_INCLUDED

#if defined(DUK_USE_ASSERTIONS)
DUK_INTERNAL_DECL void duk_harray_assert_valid(duk_harray *h);
#define DUK_HARRAY_ASSERT_VALID(h)  do { duk_harray_assert_valid((h)); } while (0)
#else
#define DUK_HARRAY_ASSERT_VALID(h)  do {} while (0)
#endif

#define DUK_HARRAY_LENGTH_WRITABLE(h)         (!(h)->length_nonwritable)
#define DUK_HARRAY_LENGTH_NONWRITABLE(h)      ((h)->length_nonwritable)
#define DUK_HARRAY_SET_LENGTH_WRITABLE(h)     do { (h)->length_nonwritable = 0; } while (0)
#define DUK_HARRAY_SET_LENGTH_NONWRITABLE(h)  do { (h)->length_nonwritable = 1; } while (0)

struct duk_harray {
	/* Shared object part. */
	duk_hobject obj;

	/* Array .length.
	 *
	 * At present Array .length may be smaller, equal, or even larger
	 * than the allocated underlying array part.  Fast path code must
	 * always take this into account carefully.
	 */
	duk_uint32_t length;

	/* Array .length property attributes.  The property is always
	 * non-enumerable and non-configurable.  It's initially writable
	 * but per Object.defineProperty() rules it can be made non-writable
	 * even if it is non-configurable.  Thus we need to track the
	 * writability explicitly.
	 *
	 * XXX: this field to be eliminated and moved into duk_hobject
	 * flags field to save space.
	 */
	duk_bool_t length_nonwritable;
};

#endif  /* DUK_HARRAY_H_INCLUDED */
/* #include duk_henv.h */
/*
 *  Environment object representation.
 */

#if !defined(DUK_HENV_H_INCLUDED)
#define DUK_HENV_H_INCLUDED

#if defined(DUK_USE_ASSERTIONS)
DUK_INTERNAL_DECL void duk_hdecenv_assert_valid(duk_hdecenv *h);
DUK_INTERNAL_DECL void duk_hobjenv_assert_valid(duk_hobjenv *h);
#define DUK_HDECENV_ASSERT_VALID(h)  do { duk_hdecenv_assert_valid((h)); } while (0)
#define DUK_HOBJENV_ASSERT_VALID(h)  do { duk_hobjenv_assert_valid((h)); } while (0)
#else
#define DUK_HDECENV_ASSERT_VALID(h)  do {} while (0)
#define DUK_HOBJENV_ASSERT_VALID(h)  do {} while (0)
#endif

struct duk_hdecenv {
	/* Shared object part. */
	duk_hobject obj;

	/* These control variables provide enough information to access live
	 * variables for a closure that is still open.  If thread == NULL,
	 * the record is closed and the identifiers are in the property table.
	 */
	duk_hthread *thread;
	duk_hobject *varmap;
	duk_size_t regbase_byteoff;
};

struct duk_hobjenv {
	/* Shared object part. */
	duk_hobject obj;

	/* Target object and 'this' binding for object binding. */
	duk_hobject *target;

	/* The 'target' object is used as a this binding in only some object
	 * environments.  For example, the global environment does not provide
	 * a this binding, but a with statement does.
	 */
	duk_bool_t has_this;
};

#endif  /* DUK_HENV_H_INCLUDED */
/* #include duk_hbuffer.h */
/*
 *  Heap buffer representation.
 *
 *  Heap allocated user data buffer which is either:
 *
 *    1. A fixed size buffer (data follows header statically)
 *    2. A dynamic size buffer (data pointer follows header)
 *
 *  The data pointer for a variable size buffer of zero size may be NULL.
 */

#if !defined(DUK_HBUFFER_H_INCLUDED)
#define DUK_HBUFFER_H_INCLUDED

/*
 *  Flags
 *
 *  Fixed buffer:     0
 *  Dynamic buffer:   DUK_HBUFFER_FLAG_DYNAMIC
 *  External buffer:  DUK_HBUFFER_FLAG_DYNAMIC | DUK_HBUFFER_FLAG_EXTERNAL
 */

#define DUK_HBUFFER_FLAG_DYNAMIC                  DUK_HEAPHDR_USER_FLAG(0)    /* buffer is behind a pointer, dynamic or external */
#define DUK_HBUFFER_FLAG_EXTERNAL                 DUK_HEAPHDR_USER_FLAG(1)    /* buffer pointer is to an externally allocated buffer */

#define DUK_HBUFFER_HAS_DYNAMIC(x)                DUK_HEAPHDR_CHECK_FLAG_BITS(&(x)->hdr, DUK_HBUFFER_FLAG_DYNAMIC)
#define DUK_HBUFFER_HAS_EXTERNAL(x)               DUK_HEAPHDR_CHECK_FLAG_BITS(&(x)->hdr, DUK_HBUFFER_FLAG_EXTERNAL)

#define DUK_HBUFFER_SET_DYNAMIC(x)                DUK_HEAPHDR_SET_FLAG_BITS(&(x)->hdr, DUK_HBUFFER_FLAG_DYNAMIC)
#define DUK_HBUFFER_SET_EXTERNAL(x)               DUK_HEAPHDR_SET_FLAG_BITS(&(x)->hdr, DUK_HBUFFER_FLAG_EXTERNAL)

#define DUK_HBUFFER_CLEAR_DYNAMIC(x)              DUK_HEAPHDR_CLEAR_FLAG_BITS(&(x)->hdr, DUK_HBUFFER_FLAG_DYNAMIC)
#define DUK_HBUFFER_CLEAR_EXTERNAL(x)             DUK_HEAPHDR_CLEAR_FLAG_BITS(&(x)->hdr, DUK_HBUFFER_FLAG_EXTERNAL)

/*
 *  Misc defines
 */

/* Impose a maximum buffer length for now.  Restricted artificially to
 * ensure resize computations or adding a heap header length won't
 * overflow size_t and that a signed duk_int_t can hold a buffer
 * length.  The limit should be synchronized with DUK_HSTRING_MAX_BYTELEN.
 */

#if defined(DUK_USE_BUFLEN16)
#define DUK_HBUFFER_MAX_BYTELEN                   (0x0000ffffUL)
#else
/* Intentionally not 0x7fffffffUL; at least JSON code expects that
 * 2*len + 2 fits in 32 bits.
 */
#define DUK_HBUFFER_MAX_BYTELEN                   (0x7ffffffeUL)
#endif

/*
 *  Field access
 */

#if defined(DUK_USE_BUFLEN16)
/* size stored in duk_heaphdr unused flag bits */
#define DUK_HBUFFER_GET_SIZE(x)     ((x)->hdr.h_flags >> 16)
#define DUK_HBUFFER_SET_SIZE(x,v)   do { \
		duk_size_t duk__v; \
		duk__v = (v); \
		DUK_ASSERT(duk__v <= 0xffffUL); \
		(x)->hdr.h_flags = ((x)->hdr.h_flags & 0x0000ffffUL) | (((duk_uint32_t) duk__v) << 16); \
	} while (0)
#define DUK_HBUFFER_ADD_SIZE(x,dv)  do { \
		(x)->hdr.h_flags += ((dv) << 16); \
	} while (0)
#define DUK_HBUFFER_SUB_SIZE(x,dv)  do { \
		(x)->hdr.h_flags -= ((dv) << 16); \
	} while (0)
#else
#define DUK_HBUFFER_GET_SIZE(x)     (((duk_hbuffer *) (x))->size)
#define DUK_HBUFFER_SET_SIZE(x,v)   do { \
		((duk_hbuffer *) (x))->size = (v); \
	} while (0)
#define DUK_HBUFFER_ADD_SIZE(x,dv)  do { \
		(x)->size += (dv); \
	} while (0)
#define DUK_HBUFFER_SUB_SIZE(x,dv)  do { \
		(x)->size -= (dv); \
	} while (0)
#endif

#define DUK_HBUFFER_FIXED_GET_SIZE(x)       DUK_HBUFFER_GET_SIZE((duk_hbuffer *) (x))
#define DUK_HBUFFER_FIXED_SET_SIZE(x,v)     DUK_HBUFFER_SET_SIZE((duk_hbuffer *) (x))

#define DUK_HBUFFER_DYNAMIC_GET_SIZE(x)     DUK_HBUFFER_GET_SIZE((duk_hbuffer *) (x))
#define DUK_HBUFFER_DYNAMIC_SET_SIZE(x,v)   DUK_HBUFFER_SET_SIZE((duk_hbuffer *) (x), (v))
#define DUK_HBUFFER_DYNAMIC_ADD_SIZE(x,dv)  DUK_HBUFFER_ADD_SIZE((duk_hbuffer *) (x), (dv))
#define DUK_HBUFFER_DYNAMIC_SUB_SIZE(x,dv)  DUK_HBUFFER_SUB_SIZE((duk_hbuffer *) (x), (dv))

#define DUK_HBUFFER_EXTERNAL_GET_SIZE(x)    DUK_HBUFFER_GET_SIZE((duk_hbuffer *) (x))
#define DUK_HBUFFER_EXTERNAL_SET_SIZE(x,v)  DUK_HBUFFER_SET_SIZE((duk_hbuffer *) (x), (v))

#define DUK_HBUFFER_FIXED_GET_DATA_PTR(heap,x)    ((duk_uint8_t *) (((duk_hbuffer_fixed *) (void *) (x)) + 1))

#if defined(DUK_USE_HEAPPTR16)
#define DUK_HBUFFER_DYNAMIC_GET_DATA_PTR(heap,x) \
	((void *) DUK_USE_HEAPPTR_DEC16((heap)->heap_udata, ((duk_heaphdr *) (x))->h_extra16))
#define DUK_HBUFFER_DYNAMIC_SET_DATA_PTR(heap,x,v)     do { \
		((duk_heaphdr *) (x))->h_extra16 = DUK_USE_HEAPPTR_ENC16((heap)->heap_udata, (void *) (v)); \
	} while (0)
#define DUK_HBUFFER_DYNAMIC_SET_DATA_PTR_NULL(heap,x)  do { \
		((duk_heaphdr *) (x))->h_extra16 = 0;  /* assume 0 <=> NULL */ \
	} while (0)
#else
#define DUK_HBUFFER_DYNAMIC_GET_DATA_PTR(heap,x)       ((x)->curr_alloc)
#define DUK_HBUFFER_DYNAMIC_SET_DATA_PTR(heap,x,v)     do { \
		(x)->curr_alloc = (void *) (v); \
	} while (0)
#define DUK_HBUFFER_DYNAMIC_SET_DATA_PTR_NULL(heap,x)  do { \
		(x)->curr_alloc = (void *) NULL; \
	} while (0)
#endif

/* No pointer compression because pointer is potentially outside of
 * Duktape heap.
 */
#if defined(DUK_USE_HEAPPTR16)
#define DUK_HBUFFER_EXTERNAL_GET_DATA_PTR(heap,x) \
	((void *) (x)->curr_alloc)
#define DUK_HBUFFER_EXTERNAL_SET_DATA_PTR(heap,x,v)     do { \
		(x)->curr_alloc = (void *) (v); \
	} while (0)
#define DUK_HBUFFER_EXTERNAL_SET_DATA_PTR_NULL(heap,x)  do { \
		(x)->curr_alloc = (void *) NULL; \
	} while (0)
#else
#define DUK_HBUFFER_EXTERNAL_GET_DATA_PTR(heap,x) \
	((void *) (x)->curr_alloc)
#define DUK_HBUFFER_EXTERNAL_SET_DATA_PTR(heap,x,v)     do { \
		(x)->curr_alloc = (void *) (v); \
	} while (0)
#define DUK_HBUFFER_EXTERNAL_SET_DATA_PTR_NULL(heap,x)  do { \
		(x)->curr_alloc = (void *) NULL; \
	} while (0)
#endif

/* Get a pointer to the current buffer contents (matching current allocation
 * size).  May be NULL for zero size dynamic/external buffer.
 */
#if defined(DUK_USE_HEAPPTR16)
#define DUK_HBUFFER_GET_DATA_PTR(heap,x)  ( \
	DUK_HBUFFER_HAS_DYNAMIC((x)) ? \
		( \
			DUK_HBUFFER_HAS_EXTERNAL((x)) ? \
				DUK_HBUFFER_EXTERNAL_GET_DATA_PTR((heap), (duk_hbuffer_external *) (x)) : \
				DUK_HBUFFER_DYNAMIC_GET_DATA_PTR((heap), (duk_hbuffer_dynamic *) (x)) \
		) : \
		DUK_HBUFFER_FIXED_GET_DATA_PTR((heap), (duk_hbuffer_fixed *) (void *) (x)) \
	)
#else
/* Without heap pointer compression duk_hbuffer_dynamic and duk_hbuffer_external
 * have the same layout so checking for fixed vs. dynamic (or external) is enough.
 */
#define DUK_HBUFFER_GET_DATA_PTR(heap,x)  ( \
	DUK_HBUFFER_HAS_DYNAMIC((x)) ? \
		DUK_HBUFFER_DYNAMIC_GET_DATA_PTR((heap), (duk_hbuffer_dynamic *) (x)) : \
		DUK_HBUFFER_FIXED_GET_DATA_PTR((heap), (duk_hbuffer_fixed *) (void *) (x)) \
	)
#endif

/* Validity assert. */
#if defined(DUK_USE_ASSERTIONS)
DUK_INTERNAL_DECL void duk_hbuffer_assert_valid(duk_hbuffer *h);
#define DUK_HBUFFER_ASSERT_VALID(h)  do { duk_hbuffer_assert_valid((h)); } while (0)
#else
#define DUK_HBUFFER_ASSERT_VALID(h)  do {} while (0)
#endif

/*
 *  Structs
 */

/* Shared prefix for all buffer types. */
struct duk_hbuffer {
	duk_heaphdr hdr;

	/* It's not strictly necessary to track the current size, but
	 * it is useful for writing robust native code.
	 */

	/* Current size. */
#if defined(DUK_USE_BUFLEN16)
	/* Stored in duk_heaphdr unused flags. */
#else
	duk_size_t size;
#endif

	/*
	 *  Data following the header depends on the DUK_HBUFFER_FLAG_DYNAMIC
	 *  flag.
	 *
	 *  If the flag is clear (the buffer is a fixed size one), the buffer
	 *  data follows the header directly, consisting of 'size' bytes.
	 *
	 *  If the flag is set, the actual buffer is allocated separately, and
	 *  a few control fields follow the header.  Specifically:
	 *
	 *    - a "void *" pointing to the current allocation
	 *    - a duk_size_t indicating the full allocated size (always >= 'size')
	 *
	 *  If DUK_HBUFFER_FLAG_EXTERNAL is set, the buffer has been allocated
	 *  by user code, so that Duktape won't be able to resize it and won't
	 *  free it.  This allows buffers to point to e.g. an externally
	 *  allocated structure such as a frame buffer.
	 *
	 *  Unlike strings, no terminator byte (NUL) is guaranteed after the
	 *  data.  This would be convenient, but would pad aligned user buffers
	 *  unnecessarily upwards in size.  For instance, if user code requested
	 *  a 64-byte dynamic buffer, 65 bytes would actually be allocated which
	 *  would then potentially round upwards to perhaps 68 or 72 bytes.
	 */
};

/* Fixed buffer; data follows struct, with proper alignment guaranteed by
 * struct size.
 */
#if (DUK_USE_ALIGN_BY == 8) && defined(DUK_USE_PACK_MSVC_PRAGMA)
#pragma pack(push, 8)
#endif
struct duk_hbuffer_fixed {
	/* A union is used here as a portable struct size / alignment trick:
	 * by adding a 32-bit or a 64-bit (unused) union member, the size of
	 * the struct is effectively forced to be a multiple of 4 or 8 bytes
	 * (respectively) without increasing the size of the struct unless
	 * necessary.
	 */
	union {
		struct {
			duk_heaphdr hdr;
#if defined(DUK_USE_BUFLEN16)
			/* Stored in duk_heaphdr unused flags. */
#else
			duk_size_t size;
#endif
		} s;
#if (DUK_USE_ALIGN_BY == 4)
		duk_uint32_t dummy_for_align4;
#elif (DUK_USE_ALIGN_BY == 8)
		duk_double_t dummy_for_align8_1;
#if defined(DUK_USE_64BIT_OPS)
		duk_uint64_t dummy_for_align8_2;
#endif
#elif (DUK_USE_ALIGN_BY == 1)
		/* no extra padding */
#else
#error invalid DUK_USE_ALIGN_BY
#endif
	} u;

	/*
	 *  Data follows the struct header.  The struct size is padded by the
	 *  compiler based on the struct members.  This guarantees that the
	 *  buffer data will be aligned-by-4 but not necessarily aligned-by-8.
	 *
	 *  On platforms where alignment does not matter, the struct padding
	 *  could be removed (if there is any).  On platforms where alignment
	 *  by 8 is required, the struct size must be forced to be a multiple
	 *  of 8 by some means.  Without it, some user code may break, and also
	 *  Duktape itself breaks (e.g. the compiler stores duk_tvals in a
	 *  dynamic buffer).
	 */
}
#if (DUK_USE_ALIGN_BY == 8) && defined(DUK_USE_PACK_GCC_ATTR)
__attribute__ ((aligned (8)))
#elif (DUK_USE_ALIGN_BY == 8) && defined(DUK_USE_PACK_CLANG_ATTR)
__attribute__ ((aligned (8)))
#endif
;
#if (DUK_USE_ALIGN_BY == 8) && defined(DUK_USE_PACK_MSVC_PRAGMA)
#pragma pack(pop)
#endif

/* Dynamic buffer with 'curr_alloc' pointing to a dynamic area allocated using
 * heap allocation primitives.  Also used for external buffers when low memory
 * options are not used.
 */
struct duk_hbuffer_dynamic {
	duk_heaphdr hdr;

#if defined(DUK_USE_BUFLEN16)
	/* Stored in duk_heaphdr unused flags. */
#else
	duk_size_t size;
#endif

#if defined(DUK_USE_HEAPPTR16)
	/* Stored in duk_heaphdr h_extra16. */
#else
	void *curr_alloc;  /* may be NULL if alloc_size == 0 */
#endif

	/*
	 *  Allocation size for 'curr_alloc' is alloc_size.  There is no
	 *  automatic NUL terminator for buffers (see above for rationale).
	 *
	 *  'curr_alloc' is explicitly allocated with heap allocation
	 *  primitives and will thus always have alignment suitable for
	 *  e.g. duk_tval and an IEEE double.
	 */
};

/* External buffer with 'curr_alloc' managed by user code and pointing to an
 * arbitrary address.  When heap pointer compression is not used, this struct
 * has the same layout as duk_hbuffer_dynamic.
 */
struct duk_hbuffer_external {
	duk_heaphdr hdr;

#if defined(DUK_USE_BUFLEN16)
	/* Stored in duk_heaphdr unused flags. */
#else
	duk_size_t size;
#endif

	/* Cannot be compressed as a heap pointer because may point to
	 * an arbitrary address.
	 */
	void *curr_alloc;  /* may be NULL if alloc_size == 0 */
};

/*
 *  Prototypes
 */

DUK_INTERNAL_DECL duk_hbuffer *duk_hbuffer_alloc(duk_heap *heap, duk_size_t size, duk_small_uint_t flags, void **out_bufdata);
DUK_INTERNAL_DECL void *duk_hbuffer_get_dynalloc_ptr(duk_heap *heap, void *ud);  /* indirect allocs */

/* dynamic buffer ops */
DUK_INTERNAL_DECL void duk_hbuffer_resize(duk_hthread *thr, duk_hbuffer_dynamic *buf, duk_size_t new_size);
DUK_INTERNAL_DECL void duk_hbuffer_reset(duk_hthread *thr, duk_hbuffer_dynamic *buf);

#endif  /* DUK_HBUFFER_H_INCLUDED */
/* #include duk_hproxy.h */
/*
 *  Proxy object representation.
 */

#if !defined(DUK_HPROXY_H_INCLUDED)
#define DUK_HPROXY_H_INCLUDED

#if defined(DUK_USE_ASSERTIONS)
DUK_INTERNAL_DECL void duk_hproxy_assert_valid(duk_hproxy *h);
#define DUK_HPROXY_ASSERT_VALID(h)  do { duk_hproxy_assert_valid((h)); } while (0)
#else
#define DUK_HPROXY_ASSERT_VALID(h)  do {} while (0)
#endif

struct duk_hproxy {
	/* Shared object part. */
	duk_hobject obj;

	/* Proxy target object. */
	duk_hobject *target;

	/* Proxy handlers (traps). */
	duk_hobject *handler;
};

#endif  /* DUK_HPROXY_H_INCLUDED */
/* #include duk_heap.h */
/*
 *  Heap structure.
 *
 *  Heap contains allocated heap objects, interned strings, and built-in
 *  strings for one or more threads.
 */

#if !defined(DUK_HEAP_H_INCLUDED)
#define DUK_HEAP_H_INCLUDED

/* alloc function typedefs in duktape.h */

/*
 *  Heap flags
 */

#define DUK_HEAP_FLAG_MARKANDSWEEP_RECLIMIT_REACHED            (1U << 0)  /* mark-and-sweep marking reached a recursion limit and must use multi-pass marking */
#define DUK_HEAP_FLAG_INTERRUPT_RUNNING                        (1U << 1)  /* executor interrupt running (used to avoid nested interrupts) */
#define DUK_HEAP_FLAG_FINALIZER_NORESCUE                       (1U << 2)  /* heap destruction ongoing, finalizer rescue no longer possible */
#define DUK_HEAP_FLAG_DEBUGGER_PAUSED                          (1U << 3)  /* debugger is paused: talk with debug client until step/resume */

#define DUK__HEAP_HAS_FLAGS(heap,bits)               ((heap)->flags & (bits))
#define DUK__HEAP_SET_FLAGS(heap,bits)  do { \
		(heap)->flags |= (bits); \
	} while (0)
#define DUK__HEAP_CLEAR_FLAGS(heap,bits)  do { \
		(heap)->flags &= ~(bits); \
	} while (0)

#define DUK_HEAP_HAS_MARKANDSWEEP_RECLIMIT_REACHED(heap)   DUK__HEAP_HAS_FLAGS((heap), DUK_HEAP_FLAG_MARKANDSWEEP_RECLIMIT_REACHED)
#define DUK_HEAP_HAS_INTERRUPT_RUNNING(heap)               DUK__HEAP_HAS_FLAGS((heap), DUK_HEAP_FLAG_INTERRUPT_RUNNING)
#define DUK_HEAP_HAS_FINALIZER_NORESCUE(heap)              DUK__HEAP_HAS_FLAGS((heap), DUK_HEAP_FLAG_FINALIZER_NORESCUE)
#define DUK_HEAP_HAS_DEBUGGER_PAUSED(heap)                 DUK__HEAP_HAS_FLAGS((heap), DUK_HEAP_FLAG_DEBUGGER_PAUSED)

#define DUK_HEAP_SET_MARKANDSWEEP_RECLIMIT_REACHED(heap)   DUK__HEAP_SET_FLAGS((heap), DUK_HEAP_FLAG_MARKANDSWEEP_RECLIMIT_REACHED)
#define DUK_HEAP_SET_INTERRUPT_RUNNING(heap)               DUK__HEAP_SET_FLAGS((heap), DUK_HEAP_FLAG_INTERRUPT_RUNNING)
#define DUK_HEAP_SET_FINALIZER_NORESCUE(heap)              DUK__HEAP_SET_FLAGS((heap), DUK_HEAP_FLAG_FINALIZER_NORESCUE)
#define DUK_HEAP_SET_DEBUGGER_PAUSED(heap)                 DUK__HEAP_SET_FLAGS((heap), DUK_HEAP_FLAG_DEBUGGER_PAUSED)

#define DUK_HEAP_CLEAR_MARKANDSWEEP_RECLIMIT_REACHED(heap) DUK__HEAP_CLEAR_FLAGS((heap), DUK_HEAP_FLAG_MARKANDSWEEP_RECLIMIT_REACHED)
#define DUK_HEAP_CLEAR_INTERRUPT_RUNNING(heap)             DUK__HEAP_CLEAR_FLAGS((heap), DUK_HEAP_FLAG_INTERRUPT_RUNNING)
#define DUK_HEAP_CLEAR_FINALIZER_NORESCUE(heap)            DUK__HEAP_CLEAR_FLAGS((heap), DUK_HEAP_FLAG_FINALIZER_NORESCUE)
#define DUK_HEAP_CLEAR_DEBUGGER_PAUSED(heap)               DUK__HEAP_CLEAR_FLAGS((heap), DUK_HEAP_FLAG_DEBUGGER_PAUSED)

/*
 *  Longjmp types, also double as identifying continuation type for a rethrow (in 'finally')
 */

#define DUK_LJ_TYPE_UNKNOWN      0    /* unused */
#define DUK_LJ_TYPE_THROW        1    /* value1 -> error object */
#define DUK_LJ_TYPE_YIELD        2    /* value1 -> yield value, iserror -> error / normal */
#define DUK_LJ_TYPE_RESUME       3    /* value1 -> resume value, value2 -> resumee thread, iserror -> error/normal */
#define DUK_LJ_TYPE_BREAK        4    /* value1 -> label number, pseudo-type to indicate a break continuation (for ENDFIN) */
#define DUK_LJ_TYPE_CONTINUE     5    /* value1 -> label number, pseudo-type to indicate a continue continuation (for ENDFIN) */
#define DUK_LJ_TYPE_RETURN       6    /* value1 -> return value, pseudo-type to indicate a return continuation (for ENDFIN) */
#define DUK_LJ_TYPE_NORMAL       7    /* no value, pseudo-type to indicate a normal continuation (for ENDFIN) */

/*
 *  Mark-and-sweep flags
 *
 *  These are separate from heap level flags now but could be merged.
 *  The heap structure only contains a 'base mark-and-sweep flags'
 *  field and the GC caller can impose further flags.
 */

/* Emergency mark-and-sweep: try extra hard, even at the cost of
 * performance.
 */
#define DUK_MS_FLAG_EMERGENCY                (1U << 0)

/* Voluntary mark-and-sweep: triggered periodically. */
#define DUK_MS_FLAG_VOLUNTARY                (1U << 1)

/* Postpone rescue decisions for reachable objects with FINALIZED set.
 * Used during finalize_list processing to avoid incorrect rescue
 * decisions due to finalize_list being a reachability root.
 */
#define DUK_MS_FLAG_POSTPONE_RESCUE          (1U << 2)

/* Don't compact objects; needed during object property table resize
 * to prevent a recursive resize.  It would suffice to protect only the
 * current object being resized, but this is not yet implemented.
 */
#define DUK_MS_FLAG_NO_OBJECT_COMPACTION     (1U << 3)

/*
 *  Thread switching
 *
 *  To switch heap->curr_thread, use the macro below so that interrupt counters
 *  get updated correctly.  The macro allows a NULL target thread because that
 *  happens e.g. in call handling.
 */

#if defined(DUK_USE_INTERRUPT_COUNTER)
#define DUK_HEAP_SWITCH_THREAD(heap,newthr)  duk_heap_switch_thread((heap), (newthr))
#else
#define DUK_HEAP_SWITCH_THREAD(heap,newthr)  do { \
		(heap)->curr_thread = (newthr); \
	} while (0)
#endif

/*
 *  Stats
 */

#if defined(DUK_USE_DEBUG)
#define DUK_STATS_INC(heap,fieldname) do { \
		(heap)->fieldname += 1; \
	} while (0)
#else
#define DUK_STATS_INC(heap,fieldname) do {} while (0)
#endif

/*
 *  Other heap related defines
 */

/* Mark-and-sweep interval is relative to combined count of objects and
 * strings kept in the heap during the latest mark-and-sweep pass.
 * Fixed point .8 multiplier and .0 adder.  Trigger count (interval) is
 * decreased by each (re)allocation attempt (regardless of size), and each
 * refzero processed object.
 *
 * 'SKIP' indicates how many (re)allocations to wait until a retry if
 * GC is skipped because there is no thread do it with yet (happens
 * only during init phases).
 */
#if defined(DUK_USE_REFERENCE_COUNTING)
#define DUK_HEAP_MARK_AND_SWEEP_TRIGGER_MULT              12800L  /* 50x heap size */
#define DUK_HEAP_MARK_AND_SWEEP_TRIGGER_ADD               1024L
#define DUK_HEAP_MARK_AND_SWEEP_TRIGGER_SKIP              256L
#else
#define DUK_HEAP_MARK_AND_SWEEP_TRIGGER_MULT              256L    /* 1x heap size */
#define DUK_HEAP_MARK_AND_SWEEP_TRIGGER_ADD               1024L
#define DUK_HEAP_MARK_AND_SWEEP_TRIGGER_SKIP              256L
#endif

/* GC torture. */
#if defined(DUK_USE_GC_TORTURE)
#define DUK_GC_TORTURE(heap) do { duk_heap_mark_and_sweep((heap), 0); } while (0)
#else
#define DUK_GC_TORTURE(heap) do { } while (0)
#endif

/* Stringcache is used for speeding up char-offset-to-byte-offset
 * translations for non-ASCII strings.
 */
#define DUK_HEAP_STRCACHE_SIZE                            4
#define DUK_HEAP_STRINGCACHE_NOCACHE_LIMIT                16  /* strings up to the this length are not cached */

/* Some list management macros. */
#define DUK_HEAP_INSERT_INTO_HEAP_ALLOCATED(heap,hdr)     duk_heap_insert_into_heap_allocated((heap), (hdr))
#if defined(DUK_USE_REFERENCE_COUNTING)
#define DUK_HEAP_REMOVE_FROM_HEAP_ALLOCATED(heap,hdr)     duk_heap_remove_from_heap_allocated((heap), (hdr))
#endif
#if defined(DUK_USE_FINALIZER_SUPPORT)
#define DUK_HEAP_INSERT_INTO_FINALIZE_LIST(heap,hdr)      duk_heap_insert_into_finalize_list((heap), (hdr))
#define DUK_HEAP_REMOVE_FROM_FINALIZE_LIST(heap,hdr)      duk_heap_remove_from_finalize_list((heap), (hdr))
#endif

/*
 *  Built-in strings
 */

/* heap string indices are autogenerated in duk_strings.h */
#if defined(DUK_USE_ROM_STRINGS)
#define DUK_HEAP_GET_STRING(heap,idx) \
	((duk_hstring *) DUK_LOSE_CONST(duk_rom_strings_stridx[(idx)]))
#else  /* DUK_USE_ROM_STRINGS */
#if defined(DUK_USE_HEAPPTR16)
#define DUK_HEAP_GET_STRING(heap,idx) \
	((duk_hstring *) DUK_USE_HEAPPTR_DEC16((heap)->heap_udata, (heap)->strs16[(idx)]))
#else
#define DUK_HEAP_GET_STRING(heap,idx) \
	((heap)->strs[(idx)])
#endif
#endif  /* DUK_USE_ROM_STRINGS */

/*
 *  Raw memory calls: relative to heap, but no GC interaction
 */

#define DUK_ALLOC_RAW(heap,size) \
	((heap)->alloc_func((heap)->heap_udata, (size)))

#define DUK_REALLOC_RAW(heap,ptr,newsize) \
	((heap)->realloc_func((heap)->heap_udata, (void *) (ptr), (newsize)))

#define DUK_FREE_RAW(heap,ptr) \
	((heap)->free_func((heap)->heap_udata, (void *) (ptr)))

/*
 *  Memory calls: relative to heap, GC interaction, but no error throwing.
 *
 *  XXX: Currently a mark-and-sweep triggered by memory allocation will run
 *  using the heap->heap_thread.  This thread is also used for running
 *  mark-and-sweep finalization; this is not ideal because it breaks the
 *  isolation between multiple global environments.
 *
 *  Notes:
 *
 *    - DUK_FREE() is required to ignore NULL and any other possible return
 *      value of a zero-sized alloc/realloc (same as ANSI C free()).
 *
 *    - There is no DUK_REALLOC_ZEROED because we don't assume to know the
 *      old size.  Caller must zero the reallocated memory.
 *
 *    - DUK_REALLOC_INDIRECT() must be used when a mark-and-sweep triggered
 *      by an allocation failure might invalidate the original 'ptr', thus
 *      causing a realloc retry to use an invalid pointer.  Example: we're
 *      reallocating the value stack and a finalizer resizes the same value
 *      stack during mark-and-sweep.  The indirect variant requests for the
 *      current location of the pointer being reallocated using a callback
 *      right before every realloc attempt; this circuitous approach is used
 *      to avoid strict aliasing issues in a more straightforward indirect
 *      pointer (void **) approach.  Note: the pointer in the storage
 *      location is read but is NOT updated; the caller must do that.
 */

/* callback for indirect reallocs, request for current pointer */
typedef void *(*duk_mem_getptr)(duk_heap *heap, void *ud);

#define DUK_ALLOC(heap,size)                            duk_heap_mem_alloc((heap), (size))
#define DUK_ALLOC_ZEROED(heap,size)                     duk_heap_mem_alloc_zeroed((heap), (size))
#define DUK_REALLOC(heap,ptr,newsize)                   duk_heap_mem_realloc((heap), (ptr), (newsize))
#define DUK_REALLOC_INDIRECT(heap,cb,ud,newsize)        duk_heap_mem_realloc_indirect((heap), (cb), (ud), (newsize))
#define DUK_FREE(heap,ptr)                              duk_heap_mem_free((heap), (ptr))

/*
 *  Checked allocation, relative to a thread
 *
 *  DUK_FREE_CHECKED() doesn't actually throw, but accepts a 'thr' argument
 *  for convenience.
 */

#define DUK_ALLOC_CHECKED(thr,size)                     duk_heap_mem_alloc_checked((thr), (size))
#define DUK_ALLOC_CHECKED_ZEROED(thr,size)              duk_heap_mem_alloc_checked_zeroed((thr), (size))
#define DUK_FREE_CHECKED(thr,ptr)                       duk_heap_mem_free((thr)->heap, (ptr))

/*
 *  Memory constants
 */

#define DUK_HEAP_ALLOC_FAIL_MARKANDSWEEP_LIMIT           10  /* Retry allocation after mark-and-sweep for this
                                                              * many times.  A single mark-and-sweep round is
                                                              * not guaranteed to free all unreferenced memory
                                                              * because of finalization (in fact, ANY number of
                                                              * rounds is strictly not enough).
                                                              */

#define DUK_HEAP_ALLOC_FAIL_MARKANDSWEEP_EMERGENCY_LIMIT  3  /* Starting from this round, use emergency mode
                                                              * for mark-and-sweep.
                                                              */

/*
 *  Debugger support
 */

/* Maximum number of breakpoints.  Only breakpoints that are set are
 * consulted so increasing this has no performance impact.
 */
#define DUK_HEAP_MAX_BREAKPOINTS          16

/* Opcode interval for a Date-based status/peek rate limit check.  Only
 * relevant when debugger is attached.  Requesting a timestamp may be a
 * slow operation on some platforms so this shouldn't be too low.  On the
 * other hand a high value makes Duktape react to a pause request slowly.
 */
#define DUK_HEAP_DBG_RATELIMIT_OPCODES    4000

/* Milliseconds between status notify and transport peeks. */
#define DUK_HEAP_DBG_RATELIMIT_MILLISECS  200

/* Debugger pause flags. */
#define DUK_PAUSE_FLAG_ONE_OPCODE        (1U << 0)   /* pause when a single opcode has been executed */
#define DUK_PAUSE_FLAG_ONE_OPCODE_ACTIVE (1U << 1)   /* one opcode pause actually active; artifact of current implementation */
#define DUK_PAUSE_FLAG_LINE_CHANGE       (1U << 2)   /* pause when current line number changes */
#define DUK_PAUSE_FLAG_FUNC_ENTRY        (1U << 3)   /* pause when entering a function */
#define DUK_PAUSE_FLAG_FUNC_EXIT         (1U << 4)   /* pause when exiting current function */
#define DUK_PAUSE_FLAG_CAUGHT_ERROR      (1U << 5)   /* pause when about to throw an error that is caught */
#define DUK_PAUSE_FLAG_UNCAUGHT_ERROR    (1U << 6)   /* pause when about to throw an error that won't be caught */

struct duk_breakpoint {
	duk_hstring *filename;
	duk_uint32_t line;
};

/*
 *  String cache should ideally be at duk_hthread level, but that would
 *  cause string finalization to slow down relative to the number of
 *  threads; string finalization must check the string cache for "weak"
 *  references to the string being finalized to avoid dead pointers.
 *
 *  Thus, string caches are now at the heap level now.
 */

struct duk_strcache_entry {
	duk_hstring *h;
	duk_uint32_t bidx;
	duk_uint32_t cidx;
};

/*
 *  Longjmp state, contains the information needed to perform a longjmp.
 *  Longjmp related values are written to value1, value2, and iserror.
 */

struct duk_ljstate {
	duk_jmpbuf *jmpbuf_ptr;   /* current setjmp() catchpoint */
	duk_small_uint_t type;    /* longjmp type */
	duk_bool_t iserror;       /* isError flag for yield */
	duk_tval value1;          /* 1st related value (type specific) */
	duk_tval value2;          /* 2nd related value (type specific) */
};

#define DUK_ASSERT_LJSTATE_UNSET(heap) do { \
		DUK_ASSERT(heap != NULL); \
		DUK_ASSERT(heap->lj.type == DUK_LJ_TYPE_UNKNOWN); \
		DUK_ASSERT(heap->lj.iserror == 0); \
		DUK_ASSERT(DUK_TVAL_IS_UNDEFINED(&heap->lj.value1)); \
		DUK_ASSERT(DUK_TVAL_IS_UNDEFINED(&heap->lj.value2)); \
	} while (0)
#define DUK_ASSERT_LJSTATE_SET(heap) do { \
		DUK_ASSERT(heap != NULL); \
		DUK_ASSERT(heap->lj.type != DUK_LJ_TYPE_UNKNOWN); \
	} while (0)

/*
 *  Literal intern cache
 */

struct duk_litcache_entry {
	const duk_uint8_t *addr;
	duk_hstring *h;
};

/*
 *  Main heap structure
 */

#if defined(DUK_USE_ASSERTIONS)
DUK_INTERNAL_DECL void duk_heap_assert_valid(duk_heap *heap);
#define DUK_HEAP_ASSERT_VALID(heap)  do { duk_heap_assert_valid((heap)); } while (0)
#else
#define DUK_HEAP_ASSERT_VALID(heap)  do {} while (0)
#endif

struct duk_heap {
	duk_small_uint_t flags;

	/* Allocator functions. */
	duk_alloc_function alloc_func;
	duk_realloc_function realloc_func;
	duk_free_function free_func;

	/* Heap udata, used for allocator functions but also for other heap
	 * level callbacks like fatal function, pointer compression, etc.
	 */
	void *heap_udata;

	/* Fatal error handling, called e.g. when a longjmp() is needed but
	 * lj.jmpbuf_ptr is NULL.  fatal_func must never return; it's not
	 * declared as "noreturn" because doing that for typedefs is a bit
	 * challenging portability-wise.
	 */
	duk_fatal_function fatal_func;

	/* Main list of allocated heap objects.  Objects are either here,
	 * in finalize_list waiting for processing, or in refzero_list
	 * temporarily while a DECREF refzero cascade finishes.
	 */
	duk_heaphdr *heap_allocated;

	/* Temporary work list for freeing a cascade of objects when a DECREF
	 * (or DECREF_NORZ) encounters a zero refcount.  Using a work list
	 * allows fixed C stack size when refcounts go to zero for a chain of
	 * objects.  Outside of DECREF this is always a NULL because DECREF is
	 * processed without side effects (only memory free calls).
	 */
#if defined(DUK_USE_REFERENCE_COUNTING)
	duk_heaphdr *refzero_list;
#endif

#if defined(DUK_USE_FINALIZER_SUPPORT)
	/* Work list for objects to be finalized. */
	duk_heaphdr *finalize_list;
#if defined(DUK_USE_ASSERTIONS)
	/* Object whose finalizer is executing right now (no nesting). */
	duk_heaphdr *currently_finalizing;
#endif
#endif

	/* Freelist for duk_activations and duk_catchers. */
#if defined(DUK_USE_CACHE_ACTIVATION)
	duk_activation *activation_free;
#endif
#if defined(DUK_USE_CACHE_CATCHER)
	duk_catcher *catcher_free;
#endif

	/* Voluntary mark-and-sweep trigger counter.  Intentionally signed
	 * because we continue decreasing the value when voluntary GC cannot
	 * run.
	 */
#if defined(DUK_USE_VOLUNTARY_GC)
	duk_int_t ms_trigger_counter;
#endif

	/* Mark-and-sweep recursion control: too deep recursion causes
	 * multi-pass processing to avoid growing C stack without bound.
	 */
	duk_uint_t ms_recursion_depth;

	/* Mark-and-sweep flags automatically active (used for critical sections). */
	duk_small_uint_t ms_base_flags;

	/* Mark-and-sweep running flag.  Prevents re-entry, and also causes
	 * refzero events to be ignored (= objects won't be queued to refzero_list).
	 *
	 * 0: mark-and-sweep not running
	 * 1: mark-and-sweep is running
	 * 2: heap destruction active or debugger active, prevent mark-and-sweep
	 *    and refzero processing (but mark-and-sweep not itself running)
	 */
	duk_uint_t ms_running;

	/* Mark-and-sweep prevent count, stacking.  Used to avoid M&S side
	 * effects (besides finalizers which are controlled separately) such
	 * as compacting the string table or object property tables.  This
	 * is also bumped when ms_running is set to prevent recursive re-entry.
	 * Can also be bumped when mark-and-sweep is not running.
	 */
	duk_uint_t ms_prevent_count;

	/* Finalizer processing prevent count, stacking.  Bumped when finalizers
	 * are processed to prevent recursive finalizer processing (first call site
	 * processing finalizers handles all finalizers until the list is empty).
	 * Can also be bumped explicitly to prevent finalizer execution.
	 */
	duk_uint_t pf_prevent_count;

	/* When processing finalize_list, don't actually run finalizers but
	 * queue finalizable objects back to heap_allocated as is.  This is
	 * used during heap destruction to deal with finalizers that keep
	 * on creating more finalizable garbage.
	 */
	duk_uint_t pf_skip_finalizers;

#if defined(DUK_USE_ASSERTIONS)
	/* Set when we're in a critical path where an error throw would cause
	 * e.g. sandboxing/protected call violations or state corruption.  This
	 * is just used for asserts.
	 */
	duk_bool_t error_not_allowed;
#endif

#if defined(DUK_USE_ASSERTIONS)
	/* Set when heap is still being initialized, helps with writing
	 * some assertions.
	 */
	duk_bool_t heap_initializing;
#endif

	/* Marker for detecting internal "double faults", errors thrown when
	 * we're trying to create an error object, see duk_error_throw.c.
	 */
	duk_bool_t creating_error;

	/* Marker for indicating we're calling a user error augmentation
	 * (errCreate/errThrow) function.  Errors created/thrown during
	 * such a call are not augmented.
	 */
#if defined(DUK_USE_AUGMENT_ERROR_THROW) || defined(DUK_USE_AUGMENT_ERROR_CREATE)
	duk_bool_t augmenting_error;
#endif

	/* Longjmp state. */
	duk_ljstate lj;

	/* Heap thread, used internally and for finalization. */
	duk_hthread *heap_thread;

	/* Current running thread. */
	duk_hthread *curr_thread;

	/* Heap level "stash" object (e.g., various reachability roots). */
	duk_hobject *heap_object;

	/* duk_handle_call / duk_handle_safe_call recursion depth limiting */
	duk_int_t call_recursion_depth;
	duk_int_t call_recursion_limit;

	/* Mix-in value for computing string hashes; should be reasonably unpredictable. */
	duk_uint32_t hash_seed;

	/* Random number state for duk_util_tinyrandom.c. */
#if !defined(DUK_USE_GET_RANDOM_DOUBLE)
#if defined(DUK_USE_PREFER_SIZE) || !defined(DUK_USE_64BIT_OPS)
	duk_uint32_t rnd_state;  /* State for Shamir's three-op algorithm */
#else
	duk_uint64_t rnd_state[2];  /* State for xoroshiro128+ */
#endif
#endif

	/* Counter for unique local symbol creation. */
	/* XXX: When 64-bit types are available, it would be more efficient to
	 * use a duk_uint64_t at least for incrementing but maybe also for
	 * string formatting in the Symbol constructor.
	 */
	duk_uint32_t sym_counter[2];

	/* For manual debugging: instruction count based on executor and
	 * interrupt counter book-keeping.  Inspect debug logs to see how
	 * they match up.
	 */
#if defined(DUK_USE_INTERRUPT_COUNTER) && defined(DUK_USE_DEBUG)
	duk_int_t inst_count_exec;
	duk_int_t inst_count_interrupt;
#endif

	/* Debugger state. */
#if defined(DUK_USE_DEBUGGER_SUPPORT)
	/* Callbacks and udata; dbg_read_cb != NULL is used to indicate attached state. */
	duk_debug_read_function dbg_read_cb;                /* required, NULL implies detached */
	duk_debug_write_function dbg_write_cb;              /* required */
	duk_debug_peek_function dbg_peek_cb;
	duk_debug_read_flush_function dbg_read_flush_cb;
	duk_debug_write_flush_function dbg_write_flush_cb;
	duk_debug_request_function dbg_request_cb;
	duk_debug_detached_function dbg_detached_cb;
	void *dbg_udata;

	/* The following are only relevant when debugger is attached. */
	duk_bool_t dbg_processing;              /* currently processing messages or breakpoints: don't enter message processing recursively (e.g. no breakpoints when processing debugger eval) */
	duk_bool_t dbg_state_dirty;             /* resend state next time executor is about to run */
	duk_bool_t dbg_force_restart;           /* force executor restart to recheck breakpoints; used to handle function returns (see GH-303) */
	duk_bool_t dbg_detaching;               /* debugger detaching; used to avoid calling detach handler recursively */
	duk_small_uint_t dbg_pause_flags;       /* flags for automatic pause behavior */
	duk_activation *dbg_pause_act;          /* activation related to pause behavior (pause on line change, function entry/exit) */
	duk_uint32_t dbg_pause_startline;       /* starting line number for line change related pause behavior */
	duk_breakpoint dbg_breakpoints[DUK_HEAP_MAX_BREAKPOINTS];  /* breakpoints: [0,breakpoint_count[ gc reachable */
	duk_small_uint_t dbg_breakpoint_count;
	duk_breakpoint *dbg_breakpoints_active[DUK_HEAP_MAX_BREAKPOINTS + 1];  /* currently active breakpoints: NULL term, borrowed pointers */
	/* XXX: make active breakpoints actual copies instead of pointers? */

	/* These are for rate limiting Status notifications and transport peeking. */
	duk_uint_t dbg_exec_counter;            /* cumulative opcode execution count (overflows are OK) */
	duk_uint_t dbg_last_counter;            /* value of dbg_exec_counter when we last did a Date-based check */
	duk_double_t dbg_last_time;             /* time when status/peek was last done (Date-based rate limit) */

	/* Used to support single-byte stream lookahead. */
	duk_bool_t dbg_have_next_byte;
	duk_uint8_t dbg_next_byte;
#endif  /* DUK_USE_DEBUGGER_SUPPORT */
#if defined(DUK_USE_ASSERTIONS)
	duk_bool_t dbg_calling_transport;       /* transport call in progress, calling into Duktape forbidden */
#endif

	/* String intern table (weak refs). */
#if defined(DUK_USE_STRTAB_PTRCOMP)
	duk_uint16_t *strtable16;
#else
	duk_hstring **strtable;
#endif
	duk_uint32_t st_mask;    /* mask for lookup, st_size - 1 */
	duk_uint32_t st_size;    /* stringtable size */
#if (DUK_USE_STRTAB_MINSIZE != DUK_USE_STRTAB_MAXSIZE)
	duk_uint32_t st_count;   /* string count for resize load factor checks */
#endif
	duk_bool_t st_resizing;  /* string table is being resized; avoid recursive resize */

	/* String access cache (codepoint offset -> byte offset) for fast string
	 * character looping; 'weak' reference which needs special handling in GC.
	 */
	duk_strcache_entry strcache[DUK_HEAP_STRCACHE_SIZE];

#if defined(DUK_USE_LITCACHE_SIZE)
	/* Literal intern cache.  When enabled, strings interned as literals
	 * (e.g. duk_push_literal()) will be pinned and cached for the lifetime
	 * of the heap.
	 */
	duk_litcache_entry litcache[DUK_USE_LITCACHE_SIZE];
#endif

	/* Built-in strings. */
#if defined(DUK_USE_ROM_STRINGS)
	/* No field needed when strings are in ROM. */
#else
#if defined(DUK_USE_HEAPPTR16)
	duk_uint16_t strs16[DUK_HEAP_NUM_STRINGS];
#else
	duk_hstring *strs[DUK_HEAP_NUM_STRINGS];
#endif
#endif

	/* Stats. */
#if defined(DUK_USE_DEBUG)
	duk_int_t stats_exec_opcodes;
	duk_int_t stats_exec_interrupt;
	duk_int_t stats_exec_throw;
	duk_int_t stats_call_all;
	duk_int_t stats_call_tailcall;
	duk_int_t stats_call_ecmatoecma;
	duk_int_t stats_safecall_all;
	duk_int_t stats_safecall_nothrow;
	duk_int_t stats_safecall_throw;
	duk_int_t stats_ms_try_count;
	duk_int_t stats_ms_skip_count;
	duk_int_t stats_ms_emergency_count;
	duk_int_t stats_strtab_intern_hit;
	duk_int_t stats_strtab_intern_miss;
	duk_int_t stats_strtab_resize_check;
	duk_int_t stats_strtab_resize_grow;
	duk_int_t stats_strtab_resize_shrink;
	duk_int_t stats_strtab_litcache_hit;
	duk_int_t stats_strtab_litcache_miss;
	duk_int_t stats_strtab_litcache_pin;
	duk_int_t stats_object_realloc_props;
	duk_int_t stats_object_abandon_array;
	duk_int_t stats_getownpropdesc_count;
	duk_int_t stats_getownpropdesc_hit;
	duk_int_t stats_getownpropdesc_miss;
	duk_int_t stats_getpropdesc_count;
	duk_int_t stats_getpropdesc_hit;
	duk_int_t stats_getpropdesc_miss;
	duk_int_t stats_getprop_all;
	duk_int_t stats_getprop_arrayidx;
	duk_int_t stats_getprop_bufobjidx;
	duk_int_t stats_getprop_bufferidx;
	duk_int_t stats_getprop_bufferlen;
	duk_int_t stats_getprop_stringidx;
	duk_int_t stats_getprop_stringlen;
	duk_int_t stats_getprop_proxy;
	duk_int_t stats_getprop_arguments;
	duk_int_t stats_putprop_all;
	duk_int_t stats_putprop_arrayidx;
	duk_int_t stats_putprop_bufobjidx;
	duk_int_t stats_putprop_bufferidx;
	duk_int_t stats_putprop_proxy;
	duk_int_t stats_getvar_all;
	duk_int_t stats_putvar_all;
	duk_int_t stats_envrec_delayedcreate;
	duk_int_t stats_envrec_create;
	duk_int_t stats_envrec_newenv;
	duk_int_t stats_envrec_oldenv;
	duk_int_t stats_envrec_pushclosure;
#endif
};

/*
 *  Prototypes
 */

DUK_INTERNAL_DECL
duk_heap *duk_heap_alloc(duk_alloc_function alloc_func,
                         duk_realloc_function realloc_func,
                         duk_free_function free_func,
                         void *heap_udata,
                         duk_fatal_function fatal_func);
DUK_INTERNAL_DECL void duk_heap_free(duk_heap *heap);
DUK_INTERNAL_DECL void duk_free_hobject(duk_heap *heap, duk_hobject *h);
DUK_INTERNAL_DECL void duk_free_hbuffer(duk_heap *heap, duk_hbuffer *h);
DUK_INTERNAL_DECL void duk_free_hstring(duk_heap *heap, duk_hstring *h);
DUK_INTERNAL_DECL void duk_heap_free_heaphdr_raw(duk_heap *heap, duk_heaphdr *hdr);

DUK_INTERNAL_DECL void duk_heap_insert_into_heap_allocated(duk_heap *heap, duk_heaphdr *hdr);
#if defined(DUK_USE_REFERENCE_COUNTING)
DUK_INTERNAL_DECL void duk_heap_remove_from_heap_allocated(duk_heap *heap, duk_heaphdr *hdr);
#endif
#if defined(DUK_USE_FINALIZER_SUPPORT)
DUK_INTERNAL_DECL void duk_heap_insert_into_finalize_list(duk_heap *heap, duk_heaphdr *hdr);
DUK_INTERNAL_DECL void duk_heap_remove_from_finalize_list(duk_heap *heap, duk_heaphdr *hdr);
#endif
#if defined(DUK_USE_ASSERTIONS)
DUK_INTERNAL_DECL duk_bool_t duk_heap_in_heap_allocated(duk_heap *heap, duk_heaphdr *ptr);
#endif
#if defined(DUK_USE_INTERRUPT_COUNTER)
DUK_INTERNAL_DECL void duk_heap_switch_thread(duk_heap *heap, duk_hthread *new_thr);
#endif

DUK_INTERNAL_DECL duk_hstring *duk_heap_strtable_intern(duk_heap *heap, const duk_uint8_t *str, duk_uint32_t blen);
DUK_INTERNAL_DECL duk_hstring *duk_heap_strtable_intern_checked(duk_hthread *thr, const duk_uint8_t *str, duk_uint32_t len);
#if defined(DUK_USE_LITCACHE_SIZE)
DUK_INTERNAL_DECL duk_hstring *duk_heap_strtable_intern_literal_checked(duk_hthread *thr, const duk_uint8_t *str, duk_uint32_t blen);
#endif
DUK_INTERNAL_DECL duk_hstring *duk_heap_strtable_intern_u32(duk_heap *heap, duk_uint32_t val);
DUK_INTERNAL_DECL duk_hstring *duk_heap_strtable_intern_u32_checked(duk_hthread *thr, duk_uint32_t val);
#if defined(DUK_USE_REFERENCE_COUNTING)
DUK_INTERNAL_DECL void duk_heap_strtable_unlink(duk_heap *heap, duk_hstring *h);
#endif
DUK_INTERNAL_DECL void duk_heap_strtable_unlink_prev(duk_heap *heap, duk_hstring *h, duk_hstring *prev);
DUK_INTERNAL_DECL void duk_heap_strtable_force_resize(duk_heap *heap);
DUK_INTERNAL void duk_heap_strtable_free(duk_heap *heap);
#if defined(DUK_USE_DEBUG)
DUK_INTERNAL void duk_heap_strtable_dump(duk_heap *heap);
#endif

DUK_INTERNAL_DECL void duk_heap_strcache_string_remove(duk_heap *heap, duk_hstring *h);
DUK_INTERNAL_DECL duk_uint_fast32_t duk_heap_strcache_offset_char2byte(duk_hthread *thr, duk_hstring *h, duk_uint_fast32_t char_offset);

#if defined(DUK_USE_PROVIDE_DEFAULT_ALLOC_FUNCTIONS)
DUK_INTERNAL_DECL void *duk_default_alloc_function(void *udata, duk_size_t size);
DUK_INTERNAL_DECL void *duk_default_realloc_function(void *udata, void *ptr, duk_size_t newsize);
DUK_INTERNAL_DECL void duk_default_free_function(void *udata, void *ptr);
#endif

DUK_INTERNAL_DECL void *duk_heap_mem_alloc(duk_heap *heap, duk_size_t size);
DUK_INTERNAL_DECL void *duk_heap_mem_alloc_zeroed(duk_heap *heap, duk_size_t size);
DUK_INTERNAL_DECL void *duk_heap_mem_alloc_checked(duk_hthread *thr, duk_size_t size);
DUK_INTERNAL_DECL void *duk_heap_mem_alloc_checked_zeroed(duk_hthread *thr, duk_size_t size);
DUK_INTERNAL_DECL void *duk_heap_mem_realloc(duk_heap *heap, void *ptr, duk_size_t newsize);
DUK_INTERNAL_DECL void *duk_heap_mem_realloc_indirect(duk_heap *heap, duk_mem_getptr cb, void *ud, duk_size_t newsize);
DUK_INTERNAL_DECL void duk_heap_mem_free(duk_heap *heap, void *ptr);

DUK_INTERNAL_DECL void duk_heap_free_freelists(duk_heap *heap);

#if defined(DUK_USE_FINALIZER_SUPPORT)
DUK_INTERNAL_DECL void duk_heap_run_finalizer(duk_heap *heap, duk_hobject *obj);
DUK_INTERNAL_DECL void duk_heap_process_finalize_list(duk_heap *heap);
#endif  /* DUK_USE_FINALIZER_SUPPORT */

DUK_INTERNAL_DECL void duk_heap_mark_and_sweep(duk_heap *heap, duk_small_uint_t flags);

DUK_INTERNAL_DECL duk_uint32_t duk_heap_hashstring(duk_heap *heap, const duk_uint8_t *str, duk_size_t len);

#endif  /* DUK_HEAP_H_INCLUDED */
/* #include duk_debugger.h */
#if !defined(DUK_DEBUGGER_H_INCLUDED)
#define DUK_DEBUGGER_H_INCLUDED

/* Debugger protocol version is defined in the public API header. */

/* Initial bytes for markers. */
#define DUK_DBG_IB_EOM                   0x00
#define DUK_DBG_IB_REQUEST               0x01
#define DUK_DBG_IB_REPLY                 0x02
#define DUK_DBG_IB_ERROR                 0x03
#define DUK_DBG_IB_NOTIFY                0x04

/* Other initial bytes. */
#define DUK_DBG_IB_INT4                  0x10
#define DUK_DBG_IB_STR4                  0x11
#define DUK_DBG_IB_STR2                  0x12
#define DUK_DBG_IB_BUF4                  0x13
#define DUK_DBG_IB_BUF2                  0x14
#define DUK_DBG_IB_UNUSED                0x15
#define DUK_DBG_IB_UNDEFINED             0x16
#define DUK_DBG_IB_NULL                  0x17
#define DUK_DBG_IB_TRUE                  0x18
#define DUK_DBG_IB_FALSE                 0x19
#define DUK_DBG_IB_NUMBER                0x1a
#define DUK_DBG_IB_OBJECT                0x1b
#define DUK_DBG_IB_POINTER               0x1c
#define DUK_DBG_IB_LIGHTFUNC             0x1d
#define DUK_DBG_IB_HEAPPTR               0x1e
/* The short string/integer initial bytes starting from 0x60 don't have
 * defines now.
 */

/* Error codes. */
#define DUK_DBG_ERR_UNKNOWN              0x00
#define DUK_DBG_ERR_UNSUPPORTED          0x01
#define DUK_DBG_ERR_TOOMANY              0x02
#define DUK_DBG_ERR_NOTFOUND             0x03
#define DUK_DBG_ERR_APPLICATION          0x04

/* Commands and notifys initiated by Duktape. */
#define DUK_DBG_CMD_STATUS               0x01
#define DUK_DBG_CMD_UNUSED_2             0x02  /* Duktape 1.x: print notify */
#define DUK_DBG_CMD_UNUSED_3             0x03  /* Duktape 1.x: alert notify */
#define DUK_DBG_CMD_UNUSED_4             0x04  /* Duktape 1.x: log notify */
#define DUK_DBG_CMD_THROW                0x05
#define DUK_DBG_CMD_DETACHING            0x06
#define DUK_DBG_CMD_APPNOTIFY            0x07

/* Commands initiated by debug client. */
#define DUK_DBG_CMD_BASICINFO            0x10
#define DUK_DBG_CMD_TRIGGERSTATUS        0x11
#define DUK_DBG_CMD_PAUSE                0x12
#define DUK_DBG_CMD_RESUME               0x13
#define DUK_DBG_CMD_STEPINTO             0x14
#define DUK_DBG_CMD_STEPOVER             0x15
#define DUK_DBG_CMD_STEPOUT              0x16
#define DUK_DBG_CMD_LISTBREAK            0x17
#define DUK_DBG_CMD_ADDBREAK             0x18
#define DUK_DBG_CMD_DELBREAK             0x19
#define DUK_DBG_CMD_GETVAR               0x1a
#define DUK_DBG_CMD_PUTVAR               0x1b
#define DUK_DBG_CMD_GETCALLSTACK         0x1c
#define DUK_DBG_CMD_GETLOCALS            0x1d
#define DUK_DBG_CMD_EVAL                 0x1e
#define DUK_DBG_CMD_DETACH               0x1f
#define DUK_DBG_CMD_DUMPHEAP             0x20
#define DUK_DBG_CMD_GETBYTECODE          0x21
#define DUK_DBG_CMD_APPREQUEST           0x22
#define DUK_DBG_CMD_GETHEAPOBJINFO       0x23
#define DUK_DBG_CMD_GETOBJPROPDESC       0x24
#define DUK_DBG_CMD_GETOBJPROPDESCRANGE  0x25

/* The low 8 bits map directly to duk_hobject.h DUK_PROPDESC_FLAG_xxx.
 * The remaining flags are specific to the debugger.
 */
#define DUK_DBG_PROPFLAG_SYMBOL          (1U << 8)
#define DUK_DBG_PROPFLAG_HIDDEN          (1U << 9)

#if defined(DUK_USE_DEBUGGER_SUPPORT)
DUK_INTERNAL_DECL void duk_debug_do_detach(duk_heap *heap);

DUK_INTERNAL_DECL duk_bool_t duk_debug_read_peek(duk_hthread *thr);
DUK_INTERNAL_DECL void duk_debug_write_flush(duk_hthread *thr);

DUK_INTERNAL_DECL void duk_debug_skip_bytes(duk_hthread *thr, duk_size_t length);
DUK_INTERNAL_DECL void duk_debug_skip_byte(duk_hthread *thr);

DUK_INTERNAL_DECL void duk_debug_read_bytes(duk_hthread *thr, duk_uint8_t *data, duk_size_t length);
DUK_INTERNAL_DECL duk_uint8_t duk_debug_read_byte(duk_hthread *thr);
DUK_INTERNAL_DECL duk_int32_t duk_debug_read_int(duk_hthread *thr);
DUK_INTERNAL_DECL duk_hstring *duk_debug_read_hstring(duk_hthread *thr);
/* XXX: exposed duk_debug_read_pointer */
/* XXX: exposed duk_debug_read_buffer */
/* XXX: exposed duk_debug_read_hbuffer */
#if 0
DUK_INTERNAL_DECL duk_heaphdr *duk_debug_read_heapptr(duk_hthread *thr);
#endif
#if defined(DUK_USE_DEBUGGER_INSPECT)
DUK_INTERNAL_DECL duk_heaphdr *duk_debug_read_any_ptr(duk_hthread *thr);
#endif
DUK_INTERNAL_DECL duk_tval *duk_debug_read_tval(duk_hthread *thr);

DUK_INTERNAL_DECL void duk_debug_write_bytes(duk_hthread *thr, const duk_uint8_t *data, duk_size_t length);
DUK_INTERNAL_DECL void duk_debug_write_byte(duk_hthread *thr, duk_uint8_t x);
DUK_INTERNAL_DECL void duk_debug_write_unused(duk_hthread *thr);
DUK_INTERNAL_DECL void duk_debug_write_undefined(duk_hthread *thr);
#if defined(DUK_USE_DEBUGGER_INSPECT)
DUK_INTERNAL_DECL void duk_debug_write_null(duk_hthread *thr);
#endif
DUK_INTERNAL_DECL void duk_debug_write_boolean(duk_hthread *thr, duk_uint_t val);
DUK_INTERNAL_DECL void duk_debug_write_int(duk_hthread *thr, duk_int32_t x);
DUK_INTERNAL_DECL void duk_debug_write_uint(duk_hthread *thr, duk_uint32_t x);
DUK_INTERNAL_DECL void duk_debug_write_string(duk_hthread *thr, const char *data, duk_size_t length);
DUK_INTERNAL_DECL void duk_debug_write_cstring(duk_hthread *thr, const char *data);
DUK_INTERNAL_DECL void duk_debug_write_hstring(duk_hthread *thr, duk_hstring *h);
DUK_INTERNAL_DECL void duk_debug_write_buffer(duk_hthread *thr, const char *data, duk_size_t length);
DUK_INTERNAL_DECL void duk_debug_write_hbuffer(duk_hthread *thr, duk_hbuffer *h);
DUK_INTERNAL_DECL void duk_debug_write_pointer(duk_hthread *thr, void *ptr);
#if defined(DUK_USE_DEBUGGER_DUMPHEAP) || defined(DUK_USE_DEBUGGER_INSPECT)
DUK_INTERNAL_DECL void duk_debug_write_heapptr(duk_hthread *thr, duk_heaphdr *h);
#endif
DUK_INTERNAL_DECL void duk_debug_write_hobject(duk_hthread *thr, duk_hobject *obj);
DUK_INTERNAL_DECL void duk_debug_write_tval(duk_hthread *thr, duk_tval *tv);
#if 0  /* unused */
DUK_INTERNAL_DECL void duk_debug_write_request(duk_hthread *thr, duk_small_uint_t command);
#endif
DUK_INTERNAL_DECL void duk_debug_write_reply(duk_hthread *thr);
DUK_INTERNAL_DECL void duk_debug_write_error_eom(duk_hthread *thr, duk_small_uint_t err_code, const char *msg);
DUK_INTERNAL_DECL void duk_debug_write_notify(duk_hthread *thr, duk_small_uint_t command);
DUK_INTERNAL_DECL void duk_debug_write_eom(duk_hthread *thr);

DUK_INTERNAL_DECL duk_uint_fast32_t duk_debug_curr_line(duk_hthread *thr);
DUK_INTERNAL_DECL void duk_debug_send_status(duk_hthread *thr);
#if defined(DUK_USE_DEBUGGER_THROW_NOTIFY)
DUK_INTERNAL_DECL void duk_debug_send_throw(duk_hthread *thr, duk_bool_t fatal);
#endif

DUK_INTERNAL_DECL void duk_debug_halt_execution(duk_hthread *thr, duk_bool_t use_prev_pc);
DUK_INTERNAL_DECL duk_bool_t duk_debug_process_messages(duk_hthread *thr, duk_bool_t no_block);

DUK_INTERNAL_DECL duk_small_int_t duk_debug_add_breakpoint(duk_hthread *thr, duk_hstring *filename, duk_uint32_t line);
DUK_INTERNAL_DECL duk_bool_t duk_debug_remove_breakpoint(duk_hthread *thr, duk_small_uint_t breakpoint_index);

DUK_INTERNAL_DECL duk_bool_t duk_debug_is_attached(duk_heap *heap);
DUK_INTERNAL_DECL duk_bool_t duk_debug_is_paused(duk_heap *heap);
DUK_INTERNAL_DECL void duk_debug_set_paused(duk_heap *heap);
DUK_INTERNAL_DECL void duk_debug_clear_paused(duk_heap *heap);
DUK_INTERNAL_DECL void duk_debug_clear_pause_state(duk_heap *heap);
#endif  /* DUK_USE_DEBUGGER_SUPPORT */

#endif  /* DUK_DEBUGGER_H_INCLUDED */
/* #include duk_debug.h */
/*
 *  Debugging macros, DUK_DPRINT() and its variants in particular.
 *
 *  DUK_DPRINT() allows formatted debug prints, and supports standard
 *  and Duktape specific formatters.  See duk_debug_vsnprintf.c for details.
 *
 *  DUK_D(x), DUK_DD(x), and DUK_DDD(x) are used together with log macros
 *  for technical reasons.  They are concretely used to hide 'x' from the
 *  compiler when the corresponding log level is disabled.  This allows
 *  clean builds on non-C99 compilers, at the cost of more verbose code.
 *  Examples:
 *
 *    DUK_D(DUK_DPRINT("foo"));
 *    DUK_DD(DUK_DDPRINT("foo"));
 *    DUK_DDD(DUK_DDDPRINT("foo"));
 *
 *  This approach is preferable to the old "double parentheses" hack because
 *  double parentheses make the C99 solution worse: __FILE__ and __LINE__ can
 *  no longer be added transparently without going through globals, which
 *  works poorly with threading.
 */

#if !defined(DUK_DEBUG_H_INCLUDED)
#define DUK_DEBUG_H_INCLUDED

#if defined(DUK_USE_DEBUG)

#if defined(DUK_USE_DEBUG_LEVEL) && (DUK_USE_DEBUG_LEVEL >= 0)
#define DUK_D(x) x
#else
#define DUK_D(x) do { } while (0) /* omit */
#endif

#if defined(DUK_USE_DEBUG_LEVEL) && (DUK_USE_DEBUG_LEVEL >= 1)
#define DUK_DD(x) x
#else
#define DUK_DD(x) do { } while (0) /* omit */
#endif

#if defined(DUK_USE_DEBUG_LEVEL) && (DUK_USE_DEBUG_LEVEL >= 2)
#define DUK_DDD(x) x
#else
#define DUK_DDD(x) do { } while (0) /* omit */
#endif

/*
 *  Exposed debug macros: debugging enabled
 */

#if defined(DUK_USE_VARIADIC_MACROS)

/* Note: combining __FILE__, __LINE__, and __func__ into fmt would be
 * possible compile time, but waste some space with shared function names.
 */
#define DUK__DEBUG_LOG(lev,...)  duk_debug_log((duk_int_t) (lev), DUK_FILE_MACRO, (duk_int_t) DUK_LINE_MACRO, DUK_FUNC_MACRO, __VA_ARGS__);

#if defined(DUK_USE_DEBUG_LEVEL) && (DUK_USE_DEBUG_LEVEL >= 0)
#define DUK_DPRINT(...)          DUK__DEBUG_LOG(DUK_LEVEL_DEBUG, __VA_ARGS__)
#else
#define DUK_DPRINT(...)
#endif

#if defined(DUK_USE_DEBUG_LEVEL) && (DUK_USE_DEBUG_LEVEL >= 1)
#define DUK_DDPRINT(...)         DUK__DEBUG_LOG(DUK_LEVEL_DDEBUG, __VA_ARGS__)
#else
#define DUK_DDPRINT(...)
#endif

#if defined(DUK_USE_DEBUG_LEVEL) && (DUK_USE_DEBUG_LEVEL >= 2)
#define DUK_DDDPRINT(...)        DUK__DEBUG_LOG(DUK_LEVEL_DDDEBUG, __VA_ARGS__)
#else
#define DUK_DDDPRINT(...)
#endif

#else  /* DUK_USE_VARIADIC_MACROS */

#define DUK__DEBUG_STASH(lev)    \
	(void) DUK_SNPRINTF(duk_debug_file_stash, DUK_DEBUG_STASH_SIZE, "%s", (const char *) DUK_FILE_MACRO), \
	(void) (duk_debug_file_stash[DUK_DEBUG_STASH_SIZE - 1] = (char) 0), \
	(void) (duk_debug_line_stash = (duk_int_t) DUK_LINE_MACRO), \
	(void) DUK_SNPRINTF(duk_debug_func_stash, DUK_DEBUG_STASH_SIZE, "%s", (const char *) DUK_FUNC_MACRO), \
	(void) (duk_debug_func_stash[DUK_DEBUG_STASH_SIZE - 1] = (char) 0), \
	(void) (duk_debug_level_stash = (lev))

/* Without variadic macros resort to comma expression trickery to handle debug
 * prints.  This generates a lot of harmless warnings.  These hacks are not
 * needed normally because DUK_D() and friends will hide the entire debug log
 * statement from the compiler.
 */

#if defined(DUK_USE_DEBUG_LEVEL) && (DUK_USE_DEBUG_LEVEL >= 0)
#define DUK_DPRINT  DUK__DEBUG_STASH(DUK_LEVEL_DEBUG), (void) duk_debug_log  /* args go here in parens */
#else
#define DUK_DPRINT  0 && /* args go here as a comma expression in parens */
#endif

#if defined(DUK_USE_DEBUG_LEVEL) && (DUK_USE_DEBUG_LEVEL >= 1)
#define DUK_DDPRINT  DUK__DEBUG_STASH(DUK_LEVEL_DDEBUG), (void) duk_debug_log  /* args go here in parens */
#else
#define DUK_DDPRINT  0 && /* args */
#endif

#if defined(DUK_USE_DEBUG_LEVEL) && (DUK_USE_DEBUG_LEVEL >= 2)
#define DUK_DDDPRINT  DUK__DEBUG_STASH(DUK_LEVEL_DDDEBUG), (void) duk_debug_log  /* args go here in parens */
#else
#define DUK_DDDPRINT  0 && /* args */
#endif

#endif  /* DUK_USE_VARIADIC_MACROS */

#else  /* DUK_USE_DEBUG */

/*
 *  Exposed debug macros: debugging disabled
 */

#define DUK_D(x) do { } while (0) /* omit */
#define DUK_DD(x) do { } while (0) /* omit */
#define DUK_DDD(x) do { } while (0) /* omit */

#if defined(DUK_USE_VARIADIC_MACROS)

#define DUK_DPRINT(...)
#define DUK_DDPRINT(...)
#define DUK_DDDPRINT(...)

#else  /* DUK_USE_VARIADIC_MACROS */

#define DUK_DPRINT    0 && /* args go here as a comma expression in parens */
#define DUK_DDPRINT   0 && /* args */
#define DUK_DDDPRINT  0 && /* args */

#endif  /* DUK_USE_VARIADIC_MACROS */

#endif  /* DUK_USE_DEBUG */

/*
 *  Structs
 */

#if defined(DUK_USE_DEBUG)
struct duk_fixedbuffer {
	duk_uint8_t *buffer;
	duk_size_t length;
	duk_size_t offset;
	duk_bool_t truncated;
};
#endif

/*
 *  Prototypes
 */

#if defined(DUK_USE_DEBUG)
DUK_INTERNAL_DECL duk_int_t duk_debug_vsnprintf(char *str, duk_size_t size, const char *format, va_list ap);
#if 0  /*unused*/
DUK_INTERNAL_DECL duk_int_t duk_debug_snprintf(char *str, duk_size_t size, const char *format, ...);
#endif
DUK_INTERNAL_DECL void duk_debug_format_funcptr(char *buf, duk_size_t buf_size, duk_uint8_t *fptr, duk_size_t fptr_size);

#if defined(DUK_USE_VARIADIC_MACROS)
DUK_INTERNAL_DECL void duk_debug_log(duk_int_t level, const char *file, duk_int_t line, const char *func, const char *fmt, ...);
#else  /* DUK_USE_VARIADIC_MACROS */
/* parameter passing, not thread safe */
#define DUK_DEBUG_STASH_SIZE  128
#if !defined(DUK_SINGLE_FILE)
DUK_INTERNAL_DECL char duk_debug_file_stash[DUK_DEBUG_STASH_SIZE];
DUK_INTERNAL_DECL duk_int_t duk_debug_line_stash;
DUK_INTERNAL_DECL char duk_debug_func_stash[DUK_DEBUG_STASH_SIZE];
DUK_INTERNAL_DECL duk_int_t duk_debug_level_stash;
#endif
DUK_INTERNAL_DECL void duk_debug_log(const char *fmt, ...);
#endif  /* DUK_USE_VARIADIC_MACROS */

DUK_INTERNAL_DECL void duk_fb_put_bytes(duk_fixedbuffer *fb, const duk_uint8_t *buffer, duk_size_t length);
DUK_INTERNAL_DECL void duk_fb_put_byte(duk_fixedbuffer *fb, duk_uint8_t x);
DUK_INTERNAL_DECL void duk_fb_put_cstring(duk_fixedbuffer *fb, const char *x);
DUK_INTERNAL_DECL void duk_fb_sprintf(duk_fixedbuffer *fb, const char *fmt, ...);
DUK_INTERNAL_DECL void duk_fb_put_funcptr(duk_fixedbuffer *fb, duk_uint8_t *fptr, duk_size_t fptr_size);
DUK_INTERNAL_DECL duk_bool_t duk_fb_is_full(duk_fixedbuffer *fb);

#endif  /* DUK_USE_DEBUG */

#endif  /* DUK_DEBUG_H_INCLUDED */
/* #include duk_error.h */
/*
 *  Error handling macros, assertion macro, error codes.
 *
 *  There are three types of 'errors':
 *
 *    1. Ordinary errors relative to a thread, cause a longjmp, catchable.
 *    2. Fatal errors relative to a heap, cause fatal handler to be called.
 *    3. Fatal errors without context, cause the default (not heap specific)
 *       fatal handler to be called.
 *
 *  Fatal errors without context are used by debug code such as assertions.
 *  By providing a fatal error handler for a Duktape heap, user code can
 *  avoid fatal errors without context in non-debug builds.
 */

#if !defined(DUK_ERROR_H_INCLUDED)
#define DUK_ERROR_H_INCLUDED

/*
 *  Error codes: defined in duktape.h
 *
 *  Error codes are used as a shorthand to throw exceptions from inside
 *  the implementation.  The appropriate ECMAScript object is constructed
 *  based on the code.  ECMAScript code throws objects directly.  The error
 *  codes are defined in the public API header because they are also used
 *  by calling code.
 */

/*
 *  Normal error
 *
 *  Normal error is thrown with a longjmp() through the current setjmp()
 *  catchpoint record in the duk_heap.  The 'curr_thread' of the duk_heap
 *  identifies the throwing thread.
 *
 *  Error formatting is usually unnecessary.  The error macros provide a
 *  zero argument version (no formatting) and separate macros for small
 *  argument counts.  Variadic macros are not used to avoid portability
 *  issues and avoid the need for stash-based workarounds when they're not
 *  available.  Vararg calls are avoided for non-formatted error calls
 *  because vararg call sites are larger than normal, and there are a lot
 *  of call sites with no formatting.
 *
 *  Note that special formatting provided by debug macros is NOT available.
 *
 *  The _RAW variants allow the caller to specify file and line.  This makes
 *  it easier to write checked calls which want to use the call site of the
 *  checked function, not the error macro call inside the checked function.
 */

#if defined(DUK_USE_VERBOSE_ERRORS)

/* Because there are quite many call sites, pack error code (require at most
 * 8-bit) into a single argument.
 */
#define DUK_ERROR(thr,err,msg) do { \
		duk_errcode_t duk__err = (err); duk_int_t duk__line = (duk_int_t) DUK_LINE_MACRO; \
		DUK_ASSERT(duk__err >= 0 && duk__err <= 0xff); DUK_ASSERT(duk__line >= 0 && duk__line <= 0x00ffffffL); \
		duk_err_handle_error((thr), DUK_FILE_MACRO, (((duk_uint_t) duk__err) << 24) | ((duk_uint_t) duk__line), (msg)); \
	} while (0)
#define DUK_ERROR_RAW(thr,file,line,err,msg) do { \
		duk_errcode_t duk__err = (err); duk_int_t duk__line = (duk_int_t) (line); \
		DUK_ASSERT(duk__err >= 0 && duk__err <= 0xff); DUK_ASSERT(duk__line >= 0 && duk__line <= 0x00ffffffL); \
		duk_err_handle_error((thr), (file), (((duk_uint_t) duk__err) << 24) | ((duk_uint_t) duk__line), (msg)); \
	} while (0)

#define DUK_ERROR_FMT1(thr,err,fmt,arg1) do { \
		duk_errcode_t duk__err = (err); duk_int_t duk__line = (duk_int_t) DUK_LINE_MACRO; \
		DUK_ASSERT(duk__err >= 0 && duk__err <= 0xff); DUK_ASSERT(duk__line >= 0 && duk__line <= 0x00ffffffL); \
		duk_err_handle_error_fmt((thr), DUK_FILE_MACRO, (((duk_uint_t) duk__err) << 24) | ((duk_uint_t) duk__line), (fmt), (arg1)); \
	} while (0)
#define DUK_ERROR_RAW_FMT1(thr,file,line,err,fmt,arg1) do { \
		duk_errcode_t duk__err = (err); duk_int_t duk__line = (duk_int_t) (line); \
		DUK_ASSERT(duk__err >= 0 && duk__err <= 0xff); DUK_ASSERT(duk__line >= 0 && duk__line <= 0x00ffffffL); \
		duk_err_handle_error_fmt((thr), (file), (((duk_uint_t) duk__err) << 24) | ((duk_uint_t) duk__line), (fmt), (arg1)); \
	} while (0)

#define DUK_ERROR_FMT2(thr,err,fmt,arg1,arg2) do { \
		duk_errcode_t duk__err = (err); duk_int_t duk__line = (duk_int_t) DUK_LINE_MACRO; \
		DUK_ASSERT(duk__err >= 0 && duk__err <= 0xff); DUK_ASSERT(duk__line >= 0 && duk__line <= 0x00ffffffL); \
		duk_err_handle_error_fmt((thr), DUK_FILE_MACRO, (((duk_uint_t) duk__err) << 24) | ((duk_uint_t) duk__line), (fmt), (arg1), (arg2)); \
	} while (0)
#define DUK_ERROR_RAW_FMT2(thr,file,line,err,fmt,arg1,arg2) do { \
		duk_errcode_t duk__err = (err); duk_int_t duk__line = (duk_int_t) (line); \
		DUK_ASSERT(duk__err >= 0 && duk__err <= 0xff); DUK_ASSERT(duk__line >= 0 && duk__line <= 0x00ffffffL); \
		duk_err_handle_error_fmt((thr), (file), (((duk_uint_t) duk__err) << 24) | ((duk_uint_t) duk__line), (fmt), (arg1), (arg2)); \
	} while (0)

#define DUK_ERROR_FMT3(thr,err,fmt,arg1,arg2,arg3) do { \
		duk_errcode_t duk__err = (err); duk_int_t duk__line = (duk_int_t) DUK_LINE_MACRO; \
		DUK_ASSERT(duk__err >= 0 && duk__err <= 0xff); DUK_ASSERT(duk__line >= 0 && duk__line <= 0x00ffffffL); \
		duk_err_handle_error_fmt((thr), DUK_FILE_MACRO, (((duk_uint_t) duk__err) << 24) | ((duk_uint_t) duk__line), (fmt), (arg1), (arg2), (arg3)); \
	} while (0)
#define DUK_ERROR_RAW_FMT3(thr,file,line,err,fmt,arg1,arg2,arg3) do { \
		duk_errcode_t duk__err = (err); duk_int_t duk__line = (duk_int_t) (line); \
		DUK_ASSERT(duk__err >= 0 && duk__err <= 0xff); DUK_ASSERT(duk__line >= 0 && duk__line <= 0x00ffffffL); \
		duk_err_handle_error_fmt((thr), (file), (((duk_uint_t) duk__err) << 24) | ((duk_uint_t) duk__line), (fmt), (arg1), (arg2), (arg3)); \
	} while (0)

#define DUK_ERROR_FMT4(thr,err,fmt,arg1,arg2,arg3,arg4) do { \
		duk_errcode_t duk__err = (err); duk_int_t duk__line = (duk_int_t) DUK_LINE_MACRO; \
		DUK_ASSERT(duk__err >= 0 && duk__err <= 0xff); DUK_ASSERT(duk__line >= 0 && duk__line <= 0x00ffffffL); \
		duk_err_handle_error_fmt((thr), DUK_FILE_MACRO, (((duk_uint_t) duk__err) << 24) | ((duk_uint_t) duk__line), (fmt), (arg1), (arg2), (arg3), (arg4)); \
	} while (0)
#define DUK_ERROR_RAW_FMT4(thr,file,line,err,fmt,arg1,arg2,arg3,arg4) do { \
		duk_errcode_t duk__err = (err); duk_int_t duk__line = (duk_int_t) (line); \
		DUK_ASSERT(duk__err >= 0 && duk__err <= 0xff); DUK_ASSERT(duk__line >= 0 && duk__line <= 0x00ffffffL); \
		duk_err_handle_error_fmt((thr), (file), (((duk_uint_t) duk__err) << 24) | ((duk_uint_t) duk__line), (fmt), (arg1), (arg2), (arg3), (arg4)); \
	} while (0)

#else  /* DUK_USE_VERBOSE_ERRORS */

#define DUK_ERROR(thr,err,msg)                    duk_err_handle_error((thr), (err))
#define DUK_ERROR_RAW(thr,file,line,err,msg)      duk_err_handle_error((thr), (err))

#define DUK_ERROR_FMT1(thr,err,fmt,arg1) DUK_ERROR((thr),(err),(fmt))
#define DUK_ERROR_RAW_FMT1(thr,file,line,err,fmt,arg1) DUK_ERROR_RAW((thr),(file),(line),(err),(fmt))

#define DUK_ERROR_FMT2(thr,err,fmt,arg1,arg2) DUK_ERROR((thr),(err),(fmt))
#define DUK_ERROR_RAW_FMT2(thr,file,line,err,fmt,arg1,arg2) DUK_ERROR_RAW((thr),(file),(line),(err),(fmt))

#define DUK_ERROR_FMT3(thr,err,fmt,arg1,arg2,arg3) DUK_ERROR((thr),(err),(fmt))
#define DUK_ERROR_RAW_FMT3(thr,file,line,err,fmt,arg1,arg2,arg3) DUK_ERROR_RAW((thr),(file),(line),(err),(fmt))

#define DUK_ERROR_FMT4(thr,err,fmt,arg1,arg2,arg3,arg4) DUK_ERROR((thr),(err),(fmt))
#define DUK_ERROR_RAW_FMT4(thr,file,line,err,fmt,arg1,arg2,arg3,arg4) DUK_ERROR_RAW((thr),(file),(line),(err),(fmt))

#endif  /* DUK_USE_VERBOSE_ERRORS */

/*
 *  Fatal error without context
 *
 *  The macro is an expression to make it compatible with DUK_ASSERT_EXPR().
 */

#define DUK_FATAL_WITHOUT_CONTEXT(msg) \
	duk_default_fatal_handler(NULL, (msg))

/*
 *  Error throwing helpers
 *
 *  The goal is to provide verbose and configurable error messages.  Call
 *  sites should be clean in source code and compile to a small footprint.
 *  Small footprint is also useful for performance because small cold paths
 *  reduce code cache pressure.  Adding macros here only makes sense if there
 *  are enough call sites to get concrete benefits.
 *
 *  DUK_ERROR_xxx() macros are generic and can be used anywhere.
 *
 *  DUK_DCERROR_xxx() macros can only be used in Duktape/C functions where
 *  the "return DUK_RET_xxx;" shorthand is available for low memory targets.
 *  The DUK_DCERROR_xxx() macros always either throw or perform a
 *  'return DUK_RET_xxx' from the calling function.
 */

#if defined(DUK_USE_VERBOSE_ERRORS)
/* Verbose errors with key/value summaries (non-paranoid) or without key/value
 * summaries (paranoid, for some security sensitive environments), the paranoid
 * vs. non-paranoid distinction affects only a few specific errors.
 */
#if defined(DUK_USE_PARANOID_ERRORS)
#define DUK_ERROR_REQUIRE_TYPE_INDEX(thr,idx,expectname,lowmemstr) do { \
		duk_err_require_type_index((thr), DUK_FILE_MACRO, (duk_int_t) DUK_LINE_MACRO, (idx), (expectname)); \
	} while (0)
#else  /* DUK_USE_PARANOID_ERRORS */
#define DUK_ERROR_REQUIRE_TYPE_INDEX(thr,idx,expectname,lowmemstr) do { \
		duk_err_require_type_index((thr), DUK_FILE_MACRO, (duk_int_t) DUK_LINE_MACRO, (idx), (expectname)); \
	} while (0)
#endif  /* DUK_USE_PARANOID_ERRORS */

#define DUK_ERROR_INTERNAL(thr) do { \
		duk_err_error_internal((thr), DUK_FILE_MACRO, (duk_int_t) DUK_LINE_MACRO); \
	} while (0)
#define DUK_DCERROR_INTERNAL(thr) do { \
		DUK_ERROR_INTERNAL((thr)); \
		return 0; \
	} while (0)
#define DUK_ERROR_ALLOC_FAILED(thr) do { \
		duk_err_error_alloc_failed((thr), DUK_FILE_MACRO, (duk_int_t) DUK_LINE_MACRO); \
	} while (0)
#define DUK_ERROR_UNSUPPORTED(thr) do { \
		DUK_ERROR((thr), DUK_ERR_ERROR, DUK_STR_UNSUPPORTED); \
	} while (0)
#define DUK_DCERROR_UNSUPPORTED(thr) do { \
		DUK_ERROR_UNSUPPORTED((thr)); \
		return 0; \
	} while (0)
#define DUK_ERROR_ERROR(thr,msg) do { \
		duk_err_error((thr), DUK_FILE_MACRO, (duk_int_t) DUK_LINE_MACRO, (msg)); \
	} while (0)
#define DUK_ERROR_RANGE_INDEX(thr,idx) do { \
		duk_err_range_index((thr), DUK_FILE_MACRO, (duk_int_t) DUK_LINE_MACRO, (idx)); \
	} while (0)
#define DUK_ERROR_RANGE_PUSH_BEYOND(thr) do { \
		duk_err_range_push_beyond((thr), DUK_FILE_MACRO, (duk_int_t) DUK_LINE_MACRO); \
	} while (0)
#define DUK_ERROR_RANGE_INVALID_ARGS(thr) do { \
		DUK_ERROR_RANGE((thr), DUK_STR_INVALID_ARGS); \
	} while (0)
#define DUK_DCERROR_RANGE_INVALID_ARGS(thr) do { \
		DUK_ERROR_RANGE_INVALID_ARGS((thr)); \
		return 0; \
	} while (0)
#define DUK_ERROR_RANGE_INVALID_COUNT(thr) do { \
		DUK_ERROR_RANGE((thr), DUK_STR_INVALID_COUNT); \
	} while (0)
#define DUK_DCERROR_RANGE_INVALID_COUNT(thr) do { \
		DUK_ERROR_RANGE_INVALID_COUNT((thr)); \
		return 0; \
	} while (0)
#define DUK_ERROR_RANGE_INVALID_LENGTH(thr) do { \
		DUK_ERROR_RANGE((thr), DUK_STR_INVALID_LENGTH); \
	} while (0)
#define DUK_DCERROR_RANGE_INVALID_LENGTH(thr) do { \
		DUK_ERROR_RANGE_INVALID_LENGTH((thr)); \
		return 0; \
	} while (0)
#define DUK_ERROR_RANGE(thr,msg) do { \
		duk_err_range((thr), DUK_FILE_MACRO, (duk_int_t) DUK_LINE_MACRO, (msg)); \
	} while (0)
#define DUK_ERROR_EVAL(thr,msg) do { \
		DUK_ERROR((thr), DUK_ERR_EVAL_ERROR, (msg)); \
	} while (0)
#define DUK_ERROR_REFERENCE(thr,msg) do { \
		DUK_ERROR((thr), DUK_ERR_REFERENCE_ERROR, (msg)); \
	} while (0)
#define DUK_ERROR_SYNTAX(thr,msg) do { \
		DUK_ERROR((thr), DUK_ERR_SYNTAX_ERROR, (msg)); \
	} while (0)
#define DUK_ERROR_TYPE_INVALID_ARGS(thr) do { \
		duk_err_type_invalid_args((thr), DUK_FILE_MACRO, (duk_int_t) DUK_LINE_MACRO); \
	} while (0)
#define DUK_DCERROR_TYPE_INVALID_ARGS(thr) do { \
		DUK_ERROR_TYPE_INVALID_ARGS((thr)); \
		return 0; \
	} while (0)
#define DUK_ERROR_TYPE_INVALID_STATE(thr) do { \
		duk_err_type_invalid_state((thr), DUK_FILE_MACRO, (duk_int_t) DUK_LINE_MACRO); \
	} while (0)
#define DUK_DCERROR_TYPE_INVALID_STATE(thr) do { \
		DUK_ERROR_TYPE_INVALID_STATE((thr)); \
		return 0; \
	} while (0)
#define DUK_ERROR_TYPE_INVALID_TRAP_RESULT(thr) do { \
		duk_err_type_invalid_trap_result((thr), DUK_FILE_MACRO, (duk_int_t) DUK_LINE_MACRO); \
	} while (0)
#define DUK_DCERROR_TYPE_INVALID_TRAP_RESULT(thr) do { \
		DUK_ERROR_TYPE((thr), DUK_STR_INVALID_TRAP_RESULT); \
	} while (0)
#define DUK_ERROR_TYPE(thr,msg) do { \
		DUK_ERROR((thr), DUK_ERR_TYPE_ERROR, (msg)); \
	} while (0)
#define DUK_ERROR_URI(thr,msg) do { \
		DUK_ERROR((thr), DUK_ERR_URI_ERROR, (msg)); \
	} while (0)
#else  /* DUK_USE_VERBOSE_ERRORS */
/* Non-verbose errors for low memory targets: no file, line, or message. */

#define DUK_ERROR_REQUIRE_TYPE_INDEX(thr,idx,expectname,lowmemstr) do { \
		duk_err_type((thr)); \
	} while (0)

#define DUK_ERROR_INTERNAL(thr) do { \
		duk_err_error((thr)); \
	} while (0)
#define DUK_DCERROR_INTERNAL(thr) do { \
		DUK_UNREF((thr)); \
		return DUK_RET_ERROR; \
	} while (0)
#define DUK_ERROR_ALLOC_FAILED(thr) do { \
		duk_err_error((thr)); \
	} while (0)
#define DUK_ERROR_UNSUPPORTED(thr) do { \
		duk_err_error((thr)); \
	} while (0)
#define DUK_DCERROR_UNSUPPORTED(thr) do { \
		DUK_UNREF((thr)); \
		return DUK_RET_ERROR; \
	} while (0)
#define DUK_ERROR_ERROR(thr,msg) do { \
		duk_err_error((thr)); \
	} while (0)
#define DUK_ERROR_RANGE_INDEX(thr,idx) do { \
		duk_err_range((thr)); \
	} while (0)
#define DUK_ERROR_RANGE_PUSH_BEYOND(thr) do { \
		duk_err_range((thr)); \
	} while (0)
#define DUK_ERROR_RANGE_INVALID_ARGS(thr) do { \
		duk_err_range((thr)); \
	} while (0)
#define DUK_DCERROR_RANGE_INVALID_ARGS(thr) do { \
		DUK_UNREF((thr)); \
		return DUK_RET_RANGE_ERROR; \
	} while (0)
#define DUK_ERROR_RANGE_INVALID_COUNT(thr) do { \
		duk_err_range((thr)); \
	} while (0)
#define DUK_DCERROR_RANGE_INVALID_COUNT(thr) do { \
		DUK_UNREF((thr)); \
		return DUK_RET_RANGE_ERROR; \
	} while (0)
#define DUK_ERROR_RANGE_INVALID_LENGTH(thr) do { \
		duk_err_range((thr)); \
	} while (0)
#define DUK_DCERROR_RANGE_INVALID_LENGTH(thr) do { \
		DUK_UNREF((thr)); \
		return DUK_RET_RANGE_ERROR; \
	} while (0)
#define DUK_ERROR_RANGE(thr,msg) do { \
		duk_err_range((thr)); \
	} while (0)
#define DUK_ERROR_EVAL(thr,msg) do { \
		duk_err_eval((thr)); \
	} while (0)
#define DUK_ERROR_REFERENCE(thr,msg) do { \
		duk_err_reference((thr)); \
	} while (0)
#define DUK_ERROR_SYNTAX(thr,msg) do { \
		duk_err_syntax((thr)); \
	} while (0)
#define DUK_ERROR_TYPE_INVALID_ARGS(thr) do { \
		duk_err_type((thr)); \
	} while (0)
#define DUK_DCERROR_TYPE_INVALID_ARGS(thr) do { \
		DUK_UNREF((thr)); \
		return DUK_RET_TYPE_ERROR; \
	} while (0)
#define DUK_ERROR_TYPE_INVALID_STATE(thr) do { \
		duk_err_type((thr)); \
	} while (0)
#define DUK_DCERROR_TYPE_INVALID_STATE(thr) do { \
		duk_err_type((thr)); \
	} while (0)
#define DUK_ERROR_TYPE_INVALID_TRAP_RESULT(thr) do { \
		duk_err_type((thr)); \
	} while (0)
#define DUK_DCERROR_TYPE_INVALID_TRAP_RESULT(thr) do { \
		DUK_UNREF((thr)); \
		return DUK_RET_TYPE_ERROR; \
	} while (0)
#define DUK_ERROR_TYPE_INVALID_TRAP_RESULT(thr) do { \
		duk_err_type((thr)); \
	} while (0)
#define DUK_ERROR_TYPE(thr,msg) do { \
		duk_err_type((thr)); \
	} while (0)
#define DUK_ERROR_URI(thr,msg) do { \
		duk_err_uri((thr)); \
	} while (0)
#endif  /* DUK_USE_VERBOSE_ERRORS */

/*
 *  Assert macro: failure causes a fatal error.
 *
 *  NOTE: since the assert macro doesn't take a heap/context argument, there's
 *  no way to look up a heap/context specific fatal error handler which may have
 *  been given by the application.  Instead, assertion failures always use the
 *  internal default fatal error handler; it can be replaced via duk_config.h
 *  and then applies to all Duktape heaps.
 */

#if defined(DUK_USE_ASSERTIONS)

/* The message should be a compile time constant without formatting (less risk);
 * we don't care about assertion text size because they're not used in production
 * builds.
 */
#define DUK_ASSERT(x)  do { \
	if (!(x)) { \
		DUK_FATAL_WITHOUT_CONTEXT("assertion failed: " #x \
			" (" DUK_FILE_MACRO ":" DUK_MACRO_STRINGIFY(DUK_LINE_MACRO) ")"); \
	} \
	} while (0)

/* Assertion compatible inside a comma expression, evaluates to void. */
#define DUK_ASSERT_EXPR(x) \
	((void) ((x) ? 0 : (DUK_FATAL_WITHOUT_CONTEXT("assertion failed: " #x \
				" (" DUK_FILE_MACRO ":" DUK_MACRO_STRINGIFY(DUK_LINE_MACRO) ")"), 0)))

#else  /* DUK_USE_ASSERTIONS */

#define DUK_ASSERT(x)  do { /* assertion omitted */ } while (0)

#define DUK_ASSERT_EXPR(x)  ((void) 0)

#endif  /* DUK_USE_ASSERTIONS */

/* this variant is used when an assert would generate a compile warning by
 * being always true (e.g. >= 0 comparison for an unsigned value
 */
#define DUK_ASSERT_DISABLE(x)  do { /* assertion disabled */ } while (0)

/*
 *  Assertion helpers
 */

#if defined(DUK_USE_ASSERTIONS) && defined(DUK_USE_REFERENCE_COUNTING)
#define DUK_ASSERT_REFCOUNT_NONZERO_HEAPHDR(h)  do { \
		DUK_ASSERT((h) == NULL || DUK_HEAPHDR_GET_REFCOUNT((duk_heaphdr *) (h)) > 0); \
	} while (0)
#define DUK_ASSERT_REFCOUNT_NONZERO_TVAL(tv)  do { \
		if ((tv) != NULL && DUK_TVAL_IS_HEAP_ALLOCATED((tv))) { \
			DUK_ASSERT(DUK_HEAPHDR_GET_REFCOUNT(DUK_TVAL_GET_HEAPHDR((tv))) > 0); \
		} \
	} while (0)
#else
#define DUK_ASSERT_REFCOUNT_NONZERO_HEAPHDR(h)  /* no refcount check */
#define DUK_ASSERT_REFCOUNT_NONZERO_TVAL(tv)    /* no refcount check */
#endif

#define DUK_ASSERT_TOP(ctx,n)  DUK_ASSERT((duk_idx_t) duk_get_top((ctx)) == (duk_idx_t) (n))

#if defined(DUK_USE_ASSERTIONS) && defined(DUK_USE_PACKED_TVAL)
#define DUK_ASSERT_DOUBLE_IS_NORMALIZED(dval)  do { \
		duk_double_union duk__assert_tmp_du; \
		duk__assert_tmp_du.d = (dval); \
		DUK_ASSERT(DUK_DBLUNION_IS_NORMALIZED(&duk__assert_tmp_du)); \
	} while (0)
#else
#define DUK_ASSERT_DOUBLE_IS_NORMALIZED(dval)  /* nop */
#endif

#define DUK_ASSERT_VS_SPACE(thr) \
	DUK_ASSERT(thr->valstack_top < thr->valstack_end)

/*
 *  Helper to initialize a memory area (e.g. struct) with garbage when
 *  assertions enabled.
 */

#if defined(DUK_USE_ASSERTIONS)
#define DUK_ASSERT_SET_GARBAGE(ptr,size) do { \
		duk_memset_unsafe((void *) (ptr), 0x5a, size); \
	} while (0)
#else
#define DUK_ASSERT_SET_GARBAGE(ptr,size) do {} while (0)
#endif

/*
 *  Helper for valstack space
 *
 *  Caller of DUK_ASSERT_VALSTACK_SPACE() estimates the number of free stack entries
 *  required for its own use, and any child calls which are not (a) Duktape API calls
 *  or (b) Duktape calls which involve extending the valstack (e.g. getter call).
 */

#define DUK_VALSTACK_ASSERT_EXTRA  5  /* this is added to checks to allow for Duktape
                                       * API calls in addition to function's own use
                                       */
#if defined(DUK_USE_ASSERTIONS)
#define DUK_ASSERT_VALSTACK_SPACE(thr,n)   do { \
		DUK_ASSERT((thr) != NULL); \
		DUK_ASSERT((thr)->valstack_end - (thr)->valstack_top >= (n) + DUK_VALSTACK_ASSERT_EXTRA); \
	} while (0)
#else
#define DUK_ASSERT_VALSTACK_SPACE(thr,n)   /* no valstack space check */
#endif

/*
 *  Prototypes
 */

#if defined(DUK_USE_VERBOSE_ERRORS)
DUK_NORETURN(DUK_INTERNAL_DECL void duk_err_handle_error(duk_hthread *thr, const char *filename, duk_uint_t line_and_code, const char *msg));
DUK_NORETURN(DUK_INTERNAL_DECL void duk_err_handle_error_fmt(duk_hthread *thr, const char *filename, duk_uint_t line_and_code, const char *fmt, ...));
#else  /* DUK_USE_VERBOSE_ERRORS */
DUK_NORETURN(DUK_INTERNAL_DECL void duk_err_handle_error(duk_hthread *thr, duk_errcode_t code));
#endif  /* DUK_USE_VERBOSE_ERRORS */

#if defined(DUK_USE_VERBOSE_ERRORS)
DUK_NORETURN(DUK_INTERNAL_DECL void duk_err_create_and_throw(duk_hthread *thr, duk_errcode_t code, const char *msg, const char *filename, duk_int_t line));
#else
DUK_NORETURN(DUK_INTERNAL_DECL void duk_err_create_and_throw(duk_hthread *thr, duk_errcode_t code));
#endif

DUK_NORETURN(DUK_INTERNAL_DECL void duk_error_throw_from_negative_rc(duk_hthread *thr, duk_ret_t rc));

#define DUK_AUGMENT_FLAG_NOBLAME_FILELINE  (1U << 0)  /* if set, don't blame C file/line for .fileName and .lineNumber */
#define DUK_AUGMENT_FLAG_SKIP_ONE          (1U << 1)  /* if set, skip topmost activation in traceback construction */

#if defined(DUK_USE_AUGMENT_ERROR_CREATE)
DUK_INTERNAL_DECL void duk_err_augment_error_create(duk_hthread *thr, duk_hthread *thr_callstack, const char *filename, duk_int_t line, duk_small_uint_t flags);
#endif
#if defined(DUK_USE_AUGMENT_ERROR_THROW)
DUK_INTERNAL_DECL void duk_err_augment_error_throw(duk_hthread *thr);
#endif

#if defined(DUK_USE_VERBOSE_ERRORS)
#if defined(DUK_USE_PARANOID_ERRORS)
DUK_NORETURN(DUK_INTERNAL_DECL void duk_err_require_type_index(duk_hthread *thr, const char *filename, duk_int_t linenumber, duk_idx_t idx, const char *expect_name));
#else
DUK_NORETURN(DUK_INTERNAL_DECL void duk_err_require_type_index(duk_hthread *thr, const char *filename, duk_int_t linenumber, duk_idx_t idx, const char *expect_name));
#endif
DUK_NORETURN(DUK_INTERNAL_DECL void duk_err_error_internal(duk_hthread *thr, const char *filename, duk_int_t linenumber));
DUK_NORETURN(DUK_INTERNAL_DECL void duk_err_error_alloc_failed(duk_hthread *thr, const char *filename, duk_int_t linenumber));
DUK_NORETURN(DUK_INTERNAL_DECL void duk_err_error(duk_hthread *thr, const char *filename, duk_int_t linenumber, const char *message));
DUK_NORETURN(DUK_INTERNAL_DECL void duk_err_range_index(duk_hthread *thr, const char *filename, duk_int_t linenumber, duk_idx_t idx));
DUK_NORETURN(DUK_INTERNAL_DECL void duk_err_range_push_beyond(duk_hthread *thr, const char *filename, duk_int_t linenumber));
DUK_NORETURN(DUK_INTERNAL_DECL void duk_err_range(duk_hthread *thr, const char *filename, duk_int_t linenumber, const char *message));
DUK_NORETURN(DUK_INTERNAL_DECL void duk_err_type_invalid_args(duk_hthread *thr, const char *filename, duk_int_t linenumber));
DUK_NORETURN(DUK_INTERNAL_DECL void duk_err_type_invalid_state(duk_hthread *thr, const char *filename, duk_int_t linenumber));
DUK_NORETURN(DUK_INTERNAL_DECL void duk_err_type_invalid_trap_result(duk_hthread *thr, const char *filename, duk_int_t linenumber));
#else  /* DUK_VERBOSE_ERRORS */
DUK_NORETURN(DUK_INTERNAL_DECL void duk_err_error(duk_hthread *thr));
DUK_NORETURN(DUK_INTERNAL_DECL void duk_err_range(duk_hthread *thr));
DUK_NORETURN(DUK_INTERNAL_DECL void duk_err_eval(duk_hthread *thr));
DUK_NORETURN(DUK_INTERNAL_DECL void duk_err_reference(duk_hthread *thr));
DUK_NORETURN(DUK_INTERNAL_DECL void duk_err_syntax(duk_hthread *thr));
DUK_NORETURN(DUK_INTERNAL_DECL void duk_err_type(duk_hthread *thr));
DUK_NORETURN(DUK_INTERNAL_DECL void duk_err_uri(duk_hthread *thr));
#endif /* DUK_VERBOSE_ERRORS */

DUK_NORETURN(DUK_INTERNAL_DECL void duk_err_longjmp(duk_hthread *thr));

DUK_NORETURN(DUK_INTERNAL_DECL void duk_default_fatal_handler(void *udata, const char *msg));

DUK_INTERNAL_DECL void duk_err_setup_ljstate1(duk_hthread *thr, duk_small_uint_t lj_type, duk_tval *tv_val);
#if defined(DUK_USE_DEBUGGER_SUPPORT)
DUK_INTERNAL_DECL void duk_err_check_debugger_integration(duk_hthread *thr);
#endif

DUK_INTERNAL_DECL duk_hobject *duk_error_prototype_from_code(duk_hthread *thr, duk_errcode_t err_code);

#endif  /* DUK_ERROR_H_INCLUDED */
/* #include duk_unicode.h */
/*
 *  Unicode helpers
 */

#if !defined(DUK_UNICODE_H_INCLUDED)
#define DUK_UNICODE_H_INCLUDED

/*
 *  UTF-8 / XUTF-8 / CESU-8 constants
 */

#define DUK_UNICODE_MAX_XUTF8_LENGTH      7   /* up to 36 bit codepoints */
#define DUK_UNICODE_MAX_XUTF8_BMP_LENGTH  3   /* all codepoints up to U+FFFF */
#define DUK_UNICODE_MAX_CESU8_LENGTH      6   /* all codepoints up to U+10FFFF */
#define DUK_UNICODE_MAX_CESU8_BMP_LENGTH  3   /* all codepoints up to U+FFFF */

/*
 *  Useful Unicode codepoints
 *
 *  Integer constants must be signed to avoid unexpected coercions
 *  in comparisons.
 */

#define DUK_UNICODE_CP_ZWNJ                   0x200cL  /* zero-width non-joiner */
#define DUK_UNICODE_CP_ZWJ                    0x200dL  /* zero-width joiner */
#define DUK_UNICODE_CP_REPLACEMENT_CHARACTER  0xfffdL  /* http://en.wikipedia.org/wiki/Replacement_character#Replacement_character */

/*
 *  ASCII character constants
 *
 *  C character literals like 'x' have a platform specific value and do
 *  not match ASCII (UTF-8) values on e.g. EBCDIC platforms.  So, use
 *  these (admittedly awkward) constants instead.  These constants must
 *  also have signed values to avoid unexpected coercions in comparisons.
 *
 *  http://en.wikipedia.org/wiki/ASCII
 */

#define DUK_ASC_NUL              0x00
#define DUK_ASC_SOH              0x01
#define DUK_ASC_STX              0x02
#define DUK_ASC_ETX              0x03
#define DUK_ASC_EOT              0x04
#define DUK_ASC_ENQ              0x05
#define DUK_ASC_ACK              0x06
#define DUK_ASC_BEL              0x07
#define DUK_ASC_BS               0x08
#define DUK_ASC_HT               0x09
#define DUK_ASC_LF               0x0a
#define DUK_ASC_VT               0x0b
#define DUK_ASC_FF               0x0c
#define DUK_ASC_CR               0x0d
#define DUK_ASC_SO               0x0e
#define DUK_ASC_SI               0x0f
#define DUK_ASC_DLE              0x10
#define DUK_ASC_DC1              0x11
#define DUK_ASC_DC2              0x12
#define DUK_ASC_DC3              0x13
#define DUK_ASC_DC4              0x14
#define DUK_ASC_NAK              0x15
#define DUK_ASC_SYN              0x16
#define DUK_ASC_ETB              0x17
#define DUK_ASC_CAN              0x18
#define DUK_ASC_EM               0x19
#define DUK_ASC_SUB              0x1a
#define DUK_ASC_ESC              0x1b
#define DUK_ASC_FS               0x1c
#define DUK_ASC_GS               0x1d
#define DUK_ASC_RS               0x1e
#define DUK_ASC_US               0x1f
#define DUK_ASC_SPACE            0x20
#define DUK_ASC_EXCLAMATION      0x21
#define DUK_ASC_DOUBLEQUOTE      0x22
#define DUK_ASC_HASH             0x23
#define DUK_ASC_DOLLAR           0x24
#define DUK_ASC_PERCENT          0x25
#define DUK_ASC_AMP              0x26
#define DUK_ASC_SINGLEQUOTE      0x27
#define DUK_ASC_LPAREN           0x28
#define DUK_ASC_RPAREN           0x29
#define DUK_ASC_STAR             0x2a
#define DUK_ASC_PLUS             0x2b
#define DUK_ASC_COMMA            0x2c
#define DUK_ASC_MINUS            0x2d
#define DUK_ASC_PERIOD           0x2e
#define DUK_ASC_SLASH            0x2f
#define DUK_ASC_0                0x30
#define DUK_ASC_1                0x31
#define DUK_ASC_2                0x32
#define DUK_ASC_3                0x33
#define DUK_ASC_4                0x34
#define DUK_ASC_5                0x35
#define DUK_ASC_6                0x36
#define DUK_ASC_7                0x37
#define DUK_ASC_8                0x38
#define DUK_ASC_9                0x39
#define DUK_ASC_COLON            0x3a
#define DUK_ASC_SEMICOLON        0x3b
#define DUK_ASC_LANGLE           0x3c
#define DUK_ASC_EQUALS           0x3d
#define DUK_ASC_RANGLE           0x3e
#define DUK_ASC_QUESTION         0x3f
#define DUK_ASC_ATSIGN           0x40
#define DUK_ASC_UC_A             0x41
#define DUK_ASC_UC_B             0x42
#define DUK_ASC_UC_C             0x43
#define DUK_ASC_UC_D             0x44
#define DUK_ASC_UC_E             0x45
#define DUK_ASC_UC_F             0x46
#define DUK_ASC_UC_G             0x47
#define DUK_ASC_UC_H             0x48
#define DUK_ASC_UC_I             0x49
#define DUK_ASC_UC_J             0x4a
#define DUK_ASC_UC_K             0x4b
#define DUK_ASC_UC_L             0x4c
#define DUK_ASC_UC_M             0x4d
#define DUK_ASC_UC_N             0x4e
#define DUK_ASC_UC_O             0x4f
#define DUK_ASC_UC_P             0x50
#define DUK_ASC_UC_Q             0x51
#define DUK_ASC_UC_R             0x52
#define DUK_ASC_UC_S             0x53
#define DUK_ASC_UC_T             0x54
#define DUK_ASC_UC_U             0x55
#define DUK_ASC_UC_V             0x56
#define DUK_ASC_UC_W             0x57
#define DUK_ASC_UC_X             0x58
#define DUK_ASC_UC_Y             0x59
#define DUK_ASC_UC_Z             0x5a
#define DUK_ASC_LBRACKET         0x5b
#define DUK_ASC_BACKSLASH        0x5c
#define DUK_ASC_RBRACKET         0x5d
#define DUK_ASC_CARET            0x5e
#define DUK_ASC_UNDERSCORE       0x5f
#define DUK_ASC_GRAVE            0x60
#define DUK_ASC_LC_A             0x61
#define DUK_ASC_LC_B             0x62
#define DUK_ASC_LC_C             0x63
#define DUK_ASC_LC_D             0x64
#define DUK_ASC_LC_E             0x65
#define DUK_ASC_LC_F             0x66
#define DUK_ASC_LC_G             0x67
#define DUK_ASC_LC_H             0x68
#define DUK_ASC_LC_I             0x69
#define DUK_ASC_LC_J             0x6a
#define DUK_ASC_LC_K             0x6b
#define DUK_ASC_LC_L             0x6c
#define DUK_ASC_LC_M             0x6d
#define DUK_ASC_LC_N             0x6e
#define DUK_ASC_LC_O             0x6f
#define DUK_ASC_LC_P             0x70
#define DUK_ASC_LC_Q             0x71
#define DUK_ASC_LC_R             0x72
#define DUK_ASC_LC_S             0x73
#define DUK_ASC_LC_T             0x74
#define DUK_ASC_LC_U             0x75
#define DUK_ASC_LC_V             0x76
#define DUK_ASC_LC_W             0x77
#define DUK_ASC_LC_X             0x78
#define DUK_ASC_LC_Y             0x79
#define DUK_ASC_LC_Z             0x7a
#define DUK_ASC_LCURLY           0x7b
#define DUK_ASC_PIPE             0x7c
#define DUK_ASC_RCURLY           0x7d
#define DUK_ASC_TILDE            0x7e
#define DUK_ASC_DEL              0x7f

/*
 *  Miscellaneous
 */

/* Uppercase A is 0x41, lowercase a is 0x61; OR 0x20 to convert uppercase
 * to lowercase.
 */
#define DUK_LOWERCASE_CHAR_ASCII(x)  ((x) | 0x20)

/*
 *  Unicode tables
 */

#if defined(DUK_USE_SOURCE_NONBMP)
/*
 *  Automatically generated by extract_chars.py, do not edit!
 */

extern const duk_uint8_t duk_unicode_ids_noa[1116];
#else
/*
 *  Automatically generated by extract_chars.py, do not edit!
 */

extern const duk_uint8_t duk_unicode_ids_noabmp[625];
#endif

#if defined(DUK_USE_SOURCE_NONBMP)
/*
 *  Automatically generated by extract_chars.py, do not edit!
 */

extern const duk_uint8_t duk_unicode_ids_m_let_noa[42];
#else
/*
 *  Automatically generated by extract_chars.py, do not edit!
 */

extern const duk_uint8_t duk_unicode_ids_m_let_noabmp[24];
#endif

#if defined(DUK_USE_SOURCE_NONBMP)
/*
 *  Automatically generated by extract_chars.py, do not edit!
 */

extern const duk_uint8_t duk_unicode_idp_m_ids_noa[576];
#else
/*
 *  Automatically generated by extract_chars.py, do not edit!
 */

extern const duk_uint8_t duk_unicode_idp_m_ids_noabmp[358];
#endif

/*
 *  Automatically generated by extract_caseconv.py, do not edit!
 */

extern const duk_uint8_t duk_unicode_caseconv_uc[1411];
extern const duk_uint8_t duk_unicode_caseconv_lc[706];

#if defined(DUK_USE_REGEXP_CANON_WORKAROUND)
/*
 *  Automatically generated by extract_caseconv.py, do not edit!
 */

extern const duk_uint16_t duk_unicode_re_canon_lookup[65536];
#endif

#if defined(DUK_USE_REGEXP_CANON_BITMAP)
/*
 *  Automatically generated by extract_caseconv.py, do not edit!
 */

#define DUK_CANON_BITMAP_BLKSIZE                                      32
#define DUK_CANON_BITMAP_BLKSHIFT                                     5
#define DUK_CANON_BITMAP_BLKMASK                                      31
extern const duk_uint8_t duk_unicode_re_canon_bitmap[256];
#endif

/*
 *  Extern
 */

/* duk_unicode_support.c */
#if !defined(DUK_SINGLE_FILE)
DUK_INTERNAL_DECL const duk_uint8_t duk_unicode_xutf8_markers[7];
DUK_INTERNAL_DECL const duk_uint16_t duk_unicode_re_ranges_digit[2];
DUK_INTERNAL_DECL const duk_uint16_t duk_unicode_re_ranges_white[22];
DUK_INTERNAL_DECL const duk_uint16_t duk_unicode_re_ranges_wordchar[8];
DUK_INTERNAL_DECL const duk_uint16_t duk_unicode_re_ranges_not_digit[4];
DUK_INTERNAL_DECL const duk_uint16_t duk_unicode_re_ranges_not_white[24];
DUK_INTERNAL_DECL const duk_uint16_t duk_unicode_re_ranges_not_wordchar[10];
DUK_INTERNAL_DECL const duk_int8_t duk_is_idchar_tab[128];
#endif  /* !DUK_SINGLE_FILE */

/*
 *  Prototypes
 */

DUK_INTERNAL_DECL duk_small_int_t duk_unicode_get_xutf8_length(duk_ucodepoint_t cp);
#if defined(DUK_USE_ASSERTIONS)
DUK_INTERNAL_DECL duk_small_int_t duk_unicode_get_cesu8_length(duk_ucodepoint_t cp);
#endif
DUK_INTERNAL_DECL duk_small_int_t duk_unicode_encode_xutf8(duk_ucodepoint_t cp, duk_uint8_t *out);
DUK_INTERNAL_DECL duk_small_int_t duk_unicode_encode_cesu8(duk_ucodepoint_t cp, duk_uint8_t *out);
DUK_INTERNAL_DECL duk_small_int_t duk_unicode_decode_xutf8(duk_hthread *thr, const duk_uint8_t **ptr, const duk_uint8_t *ptr_start, const duk_uint8_t *ptr_end, duk_ucodepoint_t *out_cp);
DUK_INTERNAL_DECL duk_ucodepoint_t duk_unicode_decode_xutf8_checked(duk_hthread *thr, const duk_uint8_t **ptr, const duk_uint8_t *ptr_start, const duk_uint8_t *ptr_end);
DUK_INTERNAL_DECL duk_size_t duk_unicode_unvalidated_utf8_length(const duk_uint8_t *data, duk_size_t blen);
DUK_INTERNAL_DECL duk_small_int_t duk_unicode_is_whitespace(duk_codepoint_t cp);
DUK_INTERNAL_DECL duk_small_int_t duk_unicode_is_line_terminator(duk_codepoint_t cp);
DUK_INTERNAL_DECL duk_small_int_t duk_unicode_is_identifier_start(duk_codepoint_t cp);
DUK_INTERNAL_DECL duk_small_int_t duk_unicode_is_identifier_part(duk_codepoint_t cp);
DUK_INTERNAL_DECL duk_small_int_t duk_unicode_is_letter(duk_codepoint_t cp);
DUK_INTERNAL_DECL void duk_unicode_case_convert_string(duk_hthread *thr, duk_bool_t uppercase);
#if defined(DUK_USE_REGEXP_SUPPORT)
DUK_INTERNAL_DECL duk_codepoint_t duk_unicode_re_canonicalize_char(duk_hthread *thr, duk_codepoint_t cp);
DUK_INTERNAL_DECL duk_small_int_t duk_unicode_re_is_wordchar(duk_codepoint_t cp);
#endif

#endif  /* DUK_UNICODE_H_INCLUDED */
/* #include duk_json.h */
/*
 *  Defines for JSON, especially duk_bi_json.c.
 */

#if !defined(DUK_JSON_H_INCLUDED)
#define DUK_JSON_H_INCLUDED

/* Encoding/decoding flags */
#define DUK_JSON_FLAG_ASCII_ONLY              (1U << 0)  /* escape any non-ASCII characters */
#define DUK_JSON_FLAG_AVOID_KEY_QUOTES        (1U << 1)  /* avoid key quotes when key is an ASCII Identifier */
#define DUK_JSON_FLAG_EXT_CUSTOM              (1U << 2)  /* extended types: custom encoding */
#define DUK_JSON_FLAG_EXT_COMPATIBLE          (1U << 3)  /* extended types: compatible encoding */

/* How much stack to require on entry to object/array encode */
#define DUK_JSON_ENC_REQSTACK                 32

/* How much stack to require on entry to object/array decode */
#define DUK_JSON_DEC_REQSTACK                 32

/* How large a loop detection stack to use */
#define DUK_JSON_ENC_LOOPARRAY                64

/* Encoding state.  Heap object references are all borrowed. */
typedef struct {
	duk_hthread *thr;
	duk_bufwriter_ctx bw;        /* output bufwriter */
	duk_hobject *h_replacer;     /* replacer function */
	duk_hstring *h_gap;          /* gap (if empty string, NULL) */
	duk_idx_t idx_proplist;      /* explicit PropertyList */
	duk_idx_t idx_loop;          /* valstack index of loop detection object */
	duk_small_uint_t flags;
	duk_small_uint_t flag_ascii_only;
	duk_small_uint_t flag_avoid_key_quotes;
#if defined(DUK_USE_JX) || defined(DUK_USE_JC)
	duk_small_uint_t flag_ext_custom;
	duk_small_uint_t flag_ext_compatible;
	duk_small_uint_t flag_ext_custom_or_compatible;
#endif
	duk_uint_t recursion_depth;
	duk_uint_t recursion_limit;
	duk_uint_t mask_for_undefined;      /* type bit mask: types which certainly produce 'undefined' */
#if defined(DUK_USE_JX) || defined(DUK_USE_JC)
	duk_small_uint_t stridx_custom_undefined;
	duk_small_uint_t stridx_custom_nan;
	duk_small_uint_t stridx_custom_neginf;
	duk_small_uint_t stridx_custom_posinf;
	duk_small_uint_t stridx_custom_function;
#endif
	duk_hobject *visiting[DUK_JSON_ENC_LOOPARRAY];  /* indexed by recursion_depth */
} duk_json_enc_ctx;

typedef struct {
	duk_hthread *thr;
	const duk_uint8_t *p;
	const duk_uint8_t *p_start;
	const duk_uint8_t *p_end;
	duk_idx_t idx_reviver;
	duk_small_uint_t flags;
#if defined(DUK_USE_JX) || defined(DUK_USE_JC)
	duk_small_uint_t flag_ext_custom;
	duk_small_uint_t flag_ext_compatible;
	duk_small_uint_t flag_ext_custom_or_compatible;
#endif
	duk_int_t recursion_depth;
	duk_int_t recursion_limit;
} duk_json_dec_ctx;

#endif  /* DUK_JSON_H_INCLUDED */
/* #include duk_js.h */
/*
 *  ECMAScript execution, support primitives.
 */

#if !defined(DUK_JS_H_INCLUDED)
#define DUK_JS_H_INCLUDED

/* Flags for call handling.  Lowest flags must match bytecode DUK_BC_CALL_FLAG_xxx 1:1. */
#define DUK_CALL_FLAG_TAILCALL                 (1U << 0)  /* setup for a tail call */
#define DUK_CALL_FLAG_CONSTRUCT                (1U << 1)  /* constructor call (i.e. called as 'new Foo()') */
#define DUK_CALL_FLAG_CALLED_AS_EVAL           (1U << 2)  /* call was made using the identifier 'eval' */
#define DUK_CALL_FLAG_ALLOW_ECMATOECMA         (1U << 3)  /* ecma-to-ecma call with executor reuse is possible */
#define DUK_CALL_FLAG_DIRECT_EVAL              (1U << 4)  /* call is a direct eval call */
#define DUK_CALL_FLAG_CONSTRUCT_PROXY          (1U << 5)  /* handled via 'construct' proxy trap, check return value invariant(s) */
#define DUK_CALL_FLAG_DEFAULT_INSTANCE_UPDATED (1U << 6)  /* prototype of 'default instance' updated, temporary flag in call handling */

/* Flags for duk_js_equals_helper(). */
#define DUK_EQUALS_FLAG_SAMEVALUE            (1U << 0)  /* use SameValue instead of non-strict equality */
#define DUK_EQUALS_FLAG_STRICT               (1U << 1)  /* use strict equality instead of non-strict equality */

/* Flags for duk_js_compare_helper(). */
#define DUK_COMPARE_FLAG_NEGATE              (1U << 0)  /* negate result */
#define DUK_COMPARE_FLAG_EVAL_LEFT_FIRST     (1U << 1)  /* eval left argument first */

/* conversions, coercions, comparison, etc */
DUK_INTERNAL_DECL duk_bool_t duk_js_toboolean(duk_tval *tv);
DUK_INTERNAL_DECL duk_double_t duk_js_tonumber(duk_hthread *thr, duk_tval *tv);
DUK_INTERNAL_DECL duk_double_t duk_js_tointeger_number(duk_double_t x);
DUK_INTERNAL_DECL duk_double_t duk_js_tointeger(duk_hthread *thr, duk_tval *tv);
DUK_INTERNAL_DECL duk_uint32_t duk_js_touint32(duk_hthread *thr, duk_tval *tv);
DUK_INTERNAL_DECL duk_int32_t duk_js_toint32(duk_hthread *thr, duk_tval *tv);
DUK_INTERNAL_DECL duk_uint16_t duk_js_touint16(duk_hthread *thr, duk_tval *tv);
DUK_INTERNAL_DECL duk_uarridx_t duk_js_to_arrayindex_string(const duk_uint8_t *str, duk_uint32_t blen);
#if !defined(DUK_USE_HSTRING_ARRIDX)
DUK_INTERNAL_DECL duk_uarridx_t duk_js_to_arrayindex_hstring_fast_known(duk_hstring *h);
DUK_INTERNAL_DECL duk_uarridx_t duk_js_to_arrayindex_hstring_fast(duk_hstring *h);
#endif
DUK_INTERNAL_DECL duk_bool_t duk_js_equals_helper(duk_hthread *thr, duk_tval *tv_x, duk_tval *tv_y, duk_small_uint_t flags);
DUK_INTERNAL_DECL duk_small_int_t duk_js_data_compare(const duk_uint8_t *buf1, const duk_uint8_t *buf2, duk_size_t len1, duk_size_t len2);
DUK_INTERNAL_DECL duk_small_int_t duk_js_string_compare(duk_hstring *h1, duk_hstring *h2);
#if 0  /* unused */
DUK_INTERNAL_DECL duk_small_int_t duk_js_buffer_compare(duk_heap *heap, duk_hbuffer *h1, duk_hbuffer *h2);
#endif
DUK_INTERNAL_DECL duk_bool_t duk_js_compare_helper(duk_hthread *thr, duk_tval *tv_x, duk_tval *tv_y, duk_small_uint_t flags);
DUK_INTERNAL_DECL duk_bool_t duk_js_instanceof(duk_hthread *thr, duk_tval *tv_x, duk_tval *tv_y);
#if defined(DUK_USE_SYMBOL_BUILTIN)
DUK_INTERNAL_DECL duk_bool_t duk_js_instanceof_ordinary(duk_hthread *thr, duk_tval *tv_x, duk_tval *tv_y);
#endif
DUK_INTERNAL_DECL duk_bool_t duk_js_in(duk_hthread *thr, duk_tval *tv_x, duk_tval *tv_y);
DUK_INTERNAL_DECL duk_small_uint_t duk_js_typeof_stridx(duk_tval *tv_x);

/* arithmetic */
DUK_INTERNAL_DECL double duk_js_arith_pow(double x, double y);
DUK_INTERNAL_DECL double duk_js_arith_mod(double x, double y);

#define duk_js_equals(thr,tv_x,tv_y) \
	duk_js_equals_helper((thr), (tv_x), (tv_y), 0)
#define duk_js_strict_equals(tv_x,tv_y) \
	duk_js_equals_helper(NULL, (tv_x), (tv_y), DUK_EQUALS_FLAG_STRICT)
#define duk_js_samevalue(tv_x,tv_y) \
	duk_js_equals_helper(NULL, (tv_x), (tv_y), DUK_EQUALS_FLAG_SAMEVALUE)

/* E5 Sections 11.8.1, 11.8.5; x < y */
#define duk_js_lessthan(thr,tv_x,tv_y) \
	duk_js_compare_helper((thr), (tv_x), (tv_Y), DUK_COMPARE_FLAG_EVAL_LEFT_FIRST)

/* E5 Sections 11.8.2, 11.8.5; x > y  -->  y < x */
#define duk_js_greaterthan(thr,tv_x,tv_y) \
	duk_js_compare_helper((thr), (tv_y), (tv_x), 0)

/* E5 Sections 11.8.3, 11.8.5; x <= y  -->  not (x > y)  -->  not (y < x) */
#define duk_js_lessthanorequal(thr,tv_x,tv_y) \
	duk_js_compare_helper((thr), (tv_y), (tv_x), DUK_COMPARE_FLAG_NEGATE)

/* E5 Sections 11.8.4, 11.8.5; x >= y  -->  not (x < y) */
#define duk_js_greaterthanorequal(thr,tv_x,tv_y) \
	duk_js_compare_helper((thr), (tv_x), (tv_y), DUK_COMPARE_FLAG_EVAL_LEFT_FIRST | DUK_COMPARE_FLAG_NEGATE)

/* identifiers and environment handling */
#if 0  /*unused*/
DUK_INTERNAL duk_bool_t duk_js_hasvar_envrec(duk_hthread *thr, duk_hobject *env, duk_hstring *name);
#endif
DUK_INTERNAL_DECL duk_bool_t duk_js_getvar_envrec(duk_hthread *thr, duk_hobject *env, duk_hstring *name, duk_bool_t throw_flag);
DUK_INTERNAL_DECL duk_bool_t duk_js_getvar_activation(duk_hthread *thr, duk_activation *act, duk_hstring *name, duk_bool_t throw_flag);
DUK_INTERNAL_DECL void duk_js_putvar_envrec(duk_hthread *thr, duk_hobject *env, duk_hstring *name, duk_tval *val, duk_bool_t strict);
DUK_INTERNAL_DECL void duk_js_putvar_activation(duk_hthread *thr, duk_activation *act, duk_hstring *name, duk_tval *val, duk_bool_t strict);
#if 0  /*unused*/
DUK_INTERNAL_DECL duk_bool_t duk_js_delvar_envrec(duk_hthread *thr, duk_hobject *env, duk_hstring *name);
#endif
DUK_INTERNAL_DECL duk_bool_t duk_js_delvar_activation(duk_hthread *thr, duk_activation *act, duk_hstring *name);
DUK_INTERNAL_DECL duk_bool_t duk_js_declvar_activation(duk_hthread *thr, duk_activation *act, duk_hstring *name, duk_tval *val, duk_small_uint_t prop_flags, duk_bool_t is_func_decl);
DUK_INTERNAL_DECL void duk_js_init_activation_environment_records_delayed(duk_hthread *thr, duk_activation *act);
DUK_INTERNAL_DECL void duk_js_close_environment_record(duk_hthread *thr, duk_hobject *env);
DUK_INTERNAL_DECL duk_hobject *duk_create_activation_environment_record(duk_hthread *thr, duk_hobject *func, duk_size_t bottom_byteoff);
DUK_INTERNAL_DECL void duk_js_push_closure(duk_hthread *thr,
                                           duk_hcompfunc *fun_temp,
                                           duk_hobject *outer_var_env,
                                           duk_hobject *outer_lex_env,
                                           duk_bool_t add_auto_proto);

/* call handling */
DUK_INTERNAL_DECL void duk_native_stack_check(duk_hthread *thr);
DUK_INTERNAL_DECL duk_int_t duk_handle_call_unprotected(duk_hthread *thr, duk_idx_t idx_func, duk_small_uint_t call_flags);
DUK_INTERNAL_DECL duk_int_t duk_handle_call_unprotected_nargs(duk_hthread *thr, duk_idx_t nargs, duk_small_uint_t call_flags);
DUK_INTERNAL_DECL duk_int_t duk_handle_safe_call(duk_hthread *thr, duk_safe_call_function func, void *udata, duk_idx_t num_stack_args, duk_idx_t num_stack_res);
DUK_INTERNAL_DECL void duk_call_construct_postprocess(duk_hthread *thr, duk_small_uint_t proxy_invariant);
#if defined(DUK_USE_VERBOSE_ERRORS)
DUK_INTERNAL_DECL void duk_call_setup_propcall_error(duk_hthread *thr, duk_tval *tv_base, duk_tval *tv_key);
#endif

/* bytecode execution */
DUK_INTERNAL_DECL void duk_js_execute_bytecode(duk_hthread *exec_thr);

#endif  /* DUK_JS_H_INCLUDED */
/* #include duk_numconv.h */
/*
 *  Number-to-string conversion.  The semantics of these is very tightly
 *  bound with the ECMAScript semantics required for call sites.
 */

#if !defined(DUK_NUMCONV_H_INCLUDED)
#define DUK_NUMCONV_H_INCLUDED

/* Output a specified number of digits instead of using the shortest
 * form.  Used for toPrecision() and toFixed().
 */
#define DUK_N2S_FLAG_FIXED_FORMAT         (1U << 0)

/* Force exponential format.  Used for toExponential(). */
#define DUK_N2S_FLAG_FORCE_EXP            (1U << 1)

/* If number would need zero padding (for whole number part), use
 * exponential format instead.  E.g. if input number is 12300, 3
 * digits are generated ("123"), output "1.23e+4" instead of "12300".
 * Used for toPrecision().
 */
#define DUK_N2S_FLAG_NO_ZERO_PAD          (1U << 2)

/* Digit count indicates number of fractions (i.e. an absolute
 * digit index instead of a relative one).  Used together with
 * DUK_N2S_FLAG_FIXED_FORMAT for toFixed().
 */
#define DUK_N2S_FLAG_FRACTION_DIGITS      (1U << 3)

/*
 *  String-to-number conversion
 */

/* Maximum exponent value when parsing numbers.  This is not strictly
 * compliant as there should be no upper limit, but as we parse the
 * exponent without a bigint, impose some limit.  The limit should be
 * small enough that multiplying it (or limit-1 to be precise) won't
 * overflow signed 32-bit integer range.  Exponent is only parsed with
 * radix 10, but with maximum radix (36) a safe limit is:
 * (10000000*36).toString(16) -> '15752a00'
 */
#define DUK_S2N_MAX_EXPONENT              10000000L

/* Trim white space (= allow leading and trailing whitespace) */
#define DUK_S2N_FLAG_TRIM_WHITE           (1U << 0)

/* Allow exponent */
#define DUK_S2N_FLAG_ALLOW_EXP            (1U << 1)

/* Allow trailing garbage (e.g. treat "123foo" as "123) */
#define DUK_S2N_FLAG_ALLOW_GARBAGE        (1U << 2)

/* Allow leading plus sign */
#define DUK_S2N_FLAG_ALLOW_PLUS           (1U << 3)

/* Allow leading minus sign */
#define DUK_S2N_FLAG_ALLOW_MINUS          (1U << 4)

/* Allow 'Infinity' */
#define DUK_S2N_FLAG_ALLOW_INF            (1U << 5)

/* Allow fraction part */
#define DUK_S2N_FLAG_ALLOW_FRAC           (1U << 6)

/* Allow naked fraction (e.g. ".123") */
#define DUK_S2N_FLAG_ALLOW_NAKED_FRAC     (1U << 7)

/* Allow empty fraction (e.g. "123.") */
#define DUK_S2N_FLAG_ALLOW_EMPTY_FRAC     (1U << 8)

/* Allow empty string to be interpreted as 0 */
#define DUK_S2N_FLAG_ALLOW_EMPTY_AS_ZERO  (1U << 9)

/* Allow leading zeroes (e.g. "0123" -> "123") */
#define DUK_S2N_FLAG_ALLOW_LEADING_ZERO   (1U << 10)

/* Allow automatic detection of hex base ("0x" or "0X" prefix),
 * overrides radix argument and forces integer mode.
 */
#define DUK_S2N_FLAG_ALLOW_AUTO_HEX_INT   (1U << 11)

/* Allow automatic detection of legacy octal base ("0n"),
 * overrides radix argument and forces integer mode.
 */
#define DUK_S2N_FLAG_ALLOW_AUTO_LEGACY_OCT_INT   (1U << 12)

/* Allow automatic detection of ES2015 octal base ("0o123"),
 * overrides radix argument and forces integer mode.
 */
#define DUK_S2N_FLAG_ALLOW_AUTO_OCT_INT   (1U << 13)

/* Allow automatic detection of ES2015 binary base ("0b10001"),
 * overrides radix argument and forces integer mode.
 */
#define DUK_S2N_FLAG_ALLOW_AUTO_BIN_INT   (1U << 14)

/*
 *  Prototypes
 */

DUK_INTERNAL_DECL void duk_numconv_stringify(duk_hthread *thr, duk_small_int_t radix, duk_small_int_t digits, duk_small_uint_t flags);
DUK_INTERNAL_DECL void duk_numconv_parse(duk_hthread *thr, duk_small_int_t radix, duk_small_uint_t flags);

#endif  /* DUK_NUMCONV_H_INCLUDED */
/* #include duk_bi_protos.h */
/*
 *  Prototypes for built-in functions not automatically covered by the
 *  header declarations emitted by genbuiltins.py.
 */

#if !defined(DUK_BUILTIN_PROTOS_H_INCLUDED)
#define DUK_BUILTIN_PROTOS_H_INCLUDED

/* Buffer size needed for ISO 8601 formatting.
 * Accurate value is 32 + 1 for NUL termination:
 *   >>> len('+123456-01-23T12:34:56.123+12:34')
 *   32
 * Include additional space to be safe.
 */
#define  DUK_BI_DATE_ISO8601_BUFSIZE  40

/* Helpers exposed for internal use */
DUK_INTERNAL_DECL void duk_bi_date_timeval_to_parts(duk_double_t d, duk_int_t *parts, duk_double_t *dparts, duk_small_uint_t flags);
DUK_INTERNAL_DECL duk_double_t duk_bi_date_get_timeval_from_dparts(duk_double_t *dparts, duk_small_uint_t flags);
DUK_INTERNAL_DECL duk_bool_t duk_bi_date_is_leap_year(duk_int_t year);
DUK_INTERNAL_DECL duk_bool_t duk_bi_date_timeval_in_valid_range(duk_double_t x);
DUK_INTERNAL_DECL duk_bool_t duk_bi_date_year_in_valid_range(duk_double_t year);
DUK_INTERNAL_DECL duk_bool_t duk_bi_date_timeval_in_leeway_range(duk_double_t x);
/* Built-in providers */
#if defined(DUK_USE_DATE_NOW_GETTIMEOFDAY)
DUK_INTERNAL_DECL duk_double_t duk_bi_date_get_now_gettimeofday(void);
#endif
#if defined(DUK_USE_DATE_NOW_TIME)
DUK_INTERNAL_DECL duk_double_t duk_bi_date_get_now_time(void);
#endif
#if defined(DUK_USE_DATE_NOW_WINDOWS)
DUK_INTERNAL_DECL duk_double_t duk_bi_date_get_now_windows(void);
#endif
#if defined(DUK_USE_DATE_NOW_WINDOWS_SUBMS)
DUK_INTERNAL_DECL duk_double_t duk_bi_date_get_now_windows_subms(void);
#endif
#if defined(DUK_USE_DATE_TZO_GMTIME_R) || defined(DUK_USE_DATE_TZO_GMTIME_S) || defined(DUK_USE_DATE_TZO_GMTIME)
DUK_INTERNAL_DECL duk_int_t duk_bi_date_get_local_tzoffset_gmtime(duk_double_t d);
#endif
#if defined(DUK_USE_DATE_TZO_WINDOWS)
DUK_INTERNAL_DECL duk_int_t duk_bi_date_get_local_tzoffset_windows(duk_double_t d);
#endif
#if defined(DUK_USE_DATE_TZO_WINDOWS_NO_DST)
DUK_INTERNAL_DECL duk_int_t duk_bi_date_get_local_tzoffset_windows_no_dst(duk_double_t d);
#endif
#if defined(DUK_USE_DATE_PRS_STRPTIME)
DUK_INTERNAL_DECL duk_bool_t duk_bi_date_parse_string_strptime(duk_hthread *thr, const char *str);
#endif
#if defined(DUK_USE_DATE_PRS_GETDATE)
DUK_INTERNAL_DECL duk_bool_t duk_bi_date_parse_string_getdate(duk_hthread *thr, const char *str);
#endif
#if defined(DUK_USE_DATE_FMT_STRFTIME)
DUK_INTERNAL_DECL duk_bool_t duk_bi_date_format_parts_strftime(duk_hthread *thr, duk_int_t *parts, duk_int_t tzoffset, duk_small_uint_t flags);
#endif

#if defined(DUK_USE_GET_MONOTONIC_TIME_CLOCK_GETTIME)
DUK_INTERNAL_DECL duk_double_t duk_bi_date_get_monotonic_time_clock_gettime(void);
#endif
#if defined(DUK_USE_GET_MONOTONIC_TIME_WINDOWS_QPC)
DUK_INTERNAL_DECL duk_double_t duk_bi_date_get_monotonic_time_windows_qpc(void);
#endif

DUK_INTERNAL_DECL
void duk_bi_json_parse_helper(duk_hthread *thr,
                              duk_idx_t idx_value,
                              duk_idx_t idx_reviver,
                              duk_small_uint_t flags);
DUK_INTERNAL_DECL
void duk_bi_json_stringify_helper(duk_hthread *thr,
                                  duk_idx_t idx_value,
                                  duk_idx_t idx_replacer,
                                  duk_idx_t idx_space,
                                  duk_small_uint_t flags);

DUK_INTERNAL_DECL duk_ret_t duk_textdecoder_decode_utf8_nodejs(duk_hthread *thr);

#if defined(DUK_USE_ES6_PROXY)
DUK_INTERNAL_DECL void duk_proxy_ownkeys_postprocess(duk_hthread *thr, duk_hobject *h_proxy_target, duk_uint_t flags);
#endif

#endif  /* DUK_BUILTIN_PROTOS_H_INCLUDED */
/* #include duk_selftest.h */
/*
 *  Selftest code
 */

#if !defined(DUK_SELFTEST_H_INCLUDED)
#define DUK_SELFTEST_H_INCLUDED

#if defined(DUK_USE_SELF_TESTS)
DUK_INTERNAL_DECL duk_uint_t duk_selftest_run_tests(duk_alloc_function alloc_func,
                                                    duk_realloc_function realloc_func,
                                                    duk_free_function free_func,
                                                    void *udata);
#endif

#endif  /* DUK_SELFTEST_H_INCLUDED */

#endif  /* DUK_INTERNAL_H_INCLUDED */

#if defined(DUK_USE_COMPUTED_NAN)
DUK_INTERNAL double duk_computed_nan;
#endif

#if defined(DUK_USE_COMPUTED_INFINITY)
DUK_INTERNAL double duk_computed_infinity;
#endif

#if defined(DUK_USE_REPL_FPCLASSIFY)
DUK_INTERNAL int duk_repl_fpclassify(double x) {
	duk_double_union u;
	duk_uint_fast16_t expt;
	duk_small_int_t mzero;

	u.d = x;
	expt = (duk_uint_fast16_t) (u.us[DUK_DBL_IDX_US0] & 0x7ff0UL);
	if (expt > 0x0000UL && expt < 0x7ff0UL) {
		/* expt values [0x001,0x7fe] = normal */
		return DUK_FP_NORMAL;
	}

	mzero = (u.ui[DUK_DBL_IDX_UI1] == 0 && (u.ui[DUK_DBL_IDX_UI0] & 0x000fffffUL) == 0);
	if (expt == 0x0000UL) {
		/* expt 0x000 is zero/subnormal */
		if (mzero) {
			return DUK_FP_ZERO;
		} else {
			return DUK_FP_SUBNORMAL;
		}
	} else {
		/* expt 0xfff is infinite/nan */
		if (mzero) {
			return DUK_FP_INFINITE;
		} else {
			return DUK_FP_NAN;
		}
	}
}
#endif

#if defined(DUK_USE_REPL_SIGNBIT)
DUK_INTERNAL int duk_repl_signbit(double x) {
	duk_double_union u;
	u.d = x;
	return (int) (u.uc[DUK_DBL_IDX_UC0] & 0x80UL);
}
#endif

#if defined(DUK_USE_REPL_ISFINITE)
DUK_INTERNAL int duk_repl_isfinite(double x) {
	int c = DUK_FPCLASSIFY(x);
	if (c == DUK_FP_NAN || c == DUK_FP_INFINITE) {
		return 0;
	} else {
		return 1;
	}
}
#endif

#if defined(DUK_USE_REPL_ISNAN)
DUK_INTERNAL int duk_repl_isnan(double x) {
	int c = DUK_FPCLASSIFY(x);
	return (c == DUK_FP_NAN);
}
#endif

#if defined(DUK_USE_REPL_ISINF)
DUK_INTERNAL int duk_repl_isinf(double x) {
	int c = DUK_FPCLASSIFY(x);
	return (c == DUK_FP_INFINITE);
}
#endif
/*
 *  Debugging macro calls.
 */

/* #include duk_internal.h -> already included */

#if defined(DUK_USE_DEBUG)

/*
 *  Debugging enabled
 */

#include <stdio.h>
#include <stdlib.h>
#include <stdarg.h>

#if !defined(DUK_USE_DEBUG_WRITE)
#error debugging enabled (DUK_USE_DEBUG) but DUK_USE_DEBUG_WRITE not defined
#endif

#define DUK__DEBUG_BUFSIZE  DUK_USE_DEBUG_BUFSIZE

#if defined(DUK_USE_VARIADIC_MACROS)

DUK_INTERNAL void duk_debug_log(duk_int_t level, const char *file, duk_int_t line, const char *func, const char *fmt, ...) {
	va_list ap;
	long arg_level;
	const char *arg_file;
	long arg_line;
	const char *arg_func;
	const char *arg_msg;
	char buf[DUK__DEBUG_BUFSIZE];

	va_start(ap, fmt);

	duk_memzero((void *) buf, (size_t) DUK__DEBUG_BUFSIZE);
	duk_debug_vsnprintf(buf, DUK__DEBUG_BUFSIZE - 1, fmt, ap);

	arg_level = (long) level;
	arg_file = (const char *) file;
	arg_line = (long) line;
	arg_func = (const char *) func;
	arg_msg = (const char *) buf;
	DUK_USE_DEBUG_WRITE(arg_level, arg_file, arg_line, arg_func, arg_msg);

	va_end(ap);
}

#else  /* DUK_USE_VARIADIC_MACROS */

DUK_INTERNAL char duk_debug_file_stash[DUK_DEBUG_STASH_SIZE];
DUK_INTERNAL duk_int_t duk_debug_line_stash;
DUK_INTERNAL char duk_debug_func_stash[DUK_DEBUG_STASH_SIZE];
DUK_INTERNAL duk_int_t duk_debug_level_stash;

DUK_INTERNAL void duk_debug_log(const char *fmt, ...) {
	va_list ap;
	long arg_level;
	const char *arg_file;
	long arg_line;
	const char *arg_func;
	const char *arg_msg;
	char buf[DUK__DEBUG_BUFSIZE];

	va_start(ap, fmt);

	duk_memzero((void *) buf, (size_t) DUK__DEBUG_BUFSIZE);
	duk_debug_vsnprintf(buf, DUK__DEBUG_BUFSIZE - 1, fmt, ap);

	arg_level = (long) duk_debug_level_stash;
	arg_file = (const char *) duk_debug_file_stash;
	arg_line = (long) duk_debug_line_stash;
	arg_func = (const char *) duk_debug_func_stash;
	arg_msg = (const char *) buf;
	DUK_USE_DEBUG_WRITE(arg_level, arg_file, arg_line, arg_func, arg_msg);

	va_end(ap);
}

#endif  /* DUK_USE_VARIADIC_MACROS */

#else  /* DUK_USE_DEBUG */

/*
 *  Debugging disabled
 */

#endif  /* DUK_USE_DEBUG */

/* automatic undefs */
#undef DUK__DEBUG_BUFSIZE
/*
 *  Automatically generated by genbuiltins.py, do not edit!
 */

/* #include duk_internal.h -> already included */

#if defined(DUK_USE_ASSERTIONS)
#define DUK__REFCINIT(refc) 0 /*h_assert_refcount*/, (refc) /*actual*/
#else
#define DUK__REFCINIT(refc) (refc) /*actual*/
#endif

#if defined(DUK_USE_ROM_STRINGS)
#error ROM support not enabled, rerun configure.py with --rom-support
#else  /* DUK_USE_ROM_STRINGS */
DUK_INTERNAL const duk_uint8_t duk_strings_data[967] = {
79,40,209,144,168,105,6,78,54,139,89,185,44,48,46,90,120,8,154,140,35,103,
35,113,193,73,5,52,112,180,104,166,135,52,188,4,98,12,27,146,156,80,211,31,
129,115,150,64,52,220,109,24,18,68,156,24,38,67,114,36,55,9,119,151,132,
140,93,18,113,128,153,201,212,201,205,2,248,8,196,24,224,104,82,146,40,224,
193,48,114,168,37,147,196,54,123,28,4,98,12,43,148,67,103,177,192,70,32,
196,121,68,54,123,28,18,192,199,144,124,4,98,12,43,136,108,244,117,184,8,
196,24,95,40,134,207,71,91,128,140,65,133,113,13,158,158,151,1,24,131,11,
229,16,217,233,233,112,17,136,48,206,21,110,4,244,244,184,8,196,24,103,10,
183,2,122,218,156,4,98,12,24,203,112,64,179,113,193,79,8,218,155,131,32,
184,70,212,220,13,10,82,68,252,123,144,217,146,38,228,207,18,0,100,37,64,
178,212,11,161,17,104,162,96,10,200,193,57,165,65,169,16,5,100,81,27,70,18,
32,10,200,68,185,13,116,221,197,184,64,89,57,41,197,13,49,234,5,208,156,
113,87,55,118,147,20,187,56,161,166,92,221,212,73,210,236,226,134,153,115,
119,76,201,203,179,138,26,99,73,212,136,136,164,25,174,137,56,32,72,137,
101,23,52,45,13,34,86,9,79,136,104,201,114,149,96,52,138,134,140,151,75,
226,233,186,120,121,22,39,54,83,141,5,55,68,236,36,164,3,16,225,115,150,64,
52,205,163,2,72,154,83,138,26,99,75,12,11,150,103,5,36,20,211,70,140,133,
67,72,49,241,160,227,81,196,52,168,106,39,132,252,183,136,105,80,212,79,2,
249,110,128,126,88,95,133,109,237,237,237,151,235,127,46,249,119,203,190,
186,206,33,181,2,208,61,190,12,19,34,65,19,81,132,108,228,97,1,107,33,12,
32,45,100,137,64,247,175,9,19,155,41,198,130,155,134,69,146,100,227,226,
231,146,51,192,204,73,140,224,145,221,102,241,68,196,169,248,30,75,12,11,
151,242,233,187,143,138,24,137,162,164,255,253,63,3,201,97,129,114,254,92,
112,75,136,108,166,6,136,159,255,167,224,121,44,48,46,95,203,166,238,74,
113,67,77,201,128,223,255,223,224,121,44,48,46,95,203,145,46,9,205,16,39,
201,62,36,0,192,21,147,255,238,145,39,199,197,211,116,240,242,113,197,78,
214,211,226,233,187,107,105,19,119,37,56,161,166,52,221,212,201,205,36,240,
242,16,96,152,12,178,52,211,56,228,73,150,83,0,148,39,137,75,67,73,198,209,
129,36,85,185,201,196,2,32,193,48,17,160,97,16,84,44,156,104,24,67,189,200,
108,201,19,238,114,96,137,137,50,238,113,164,188,211,185,192,226,100,19,
134,68,110,112,174,139,0,185,31,115,149,4,88,7,159,115,146,117,34,34,35,
115,143,22,146,208,210,19,115,140,3,207,185,202,130,36,109,85,185,194,161,
160,90,50,72,155,115,149,2,232,67,137,204,122,22,66,161,175,164,210,72,199,
130,137,1,50,32,145,143,38,120,186,195,35,106,51,146,230,8,36,77,109,65,38,
226,72,159,191,189,181,70,140,133,222,249,212,227,66,125,245,187,251,219,
77,3,119,190,117,56,208,159,125,110,254,246,210,26,93,239,157,78,52,39,223,
93,191,189,180,212,52,187,223,58,156,104,79,190,187,127,123,104,180,104,
183,190,117,56,208,159,125,102,254,209,104,209,124,234,113,161,62,250,80,
196,128,81,4,9,16,162,4,196,116,9,205,154,27,66,32,100,13,12,98,68,227,33,
65,69,204,195,34,201,50,8,110,33,23,34,28,168,104,22,188,12,174,138,11,70,
138,104,115,68,130,137,13,82,27,41,129,162,35,138,54,146,198,137,39,72,180,
210,178,38,35,146,103,68,139,51,197,214,28,227,131,79,15,35,138,58,130,37,
19,155,41,146,174,64,203,99,161,100,37,145,51,148,75,4,164,66,54,140,49,46,
247,70,103,37,230,70,142,70,67,30,232,204,178,163,201,18,54,139,89,39,26,
16,165,2,228,69,33,143,89,24,70,206,73,67,102,72,148,2,32,214,73,157,224,
18,128,98,29,241,69,65,50,37,241,116,200,41,144,102,125,2,180,8,210,152,38,
129,23,8,34,198,
};
#endif  /* DUK_USE_ROM_STRINGS */

#if defined(DUK_USE_ROM_OBJECTS)
#error ROM support not enabled, rerun configure.py with --rom-support
#else  /* DUK_USE_ROM_OBJECTS */
/* native functions: 183 */
DUK_INTERNAL const duk_c_function duk_bi_native_functions[183] = {
	NULL,
	duk_bi_array_constructor,
	duk_bi_array_constructor_is_array,
	duk_bi_array_prototype_concat,
	duk_bi_array_prototype_indexof_shared,
	duk_bi_array_prototype_iter_shared,
	duk_bi_array_prototype_join_shared,
	duk_bi_array_prototype_pop,
	duk_bi_array_prototype_push,
	duk_bi_array_prototype_reduce_shared,
	duk_bi_array_prototype_reverse,
	duk_bi_array_prototype_shift,
	duk_bi_array_prototype_slice,
	duk_bi_array_prototype_sort,
	duk_bi_array_prototype_splice,
	duk_bi_array_prototype_to_string,
	duk_bi_array_prototype_unshift,
	duk_bi_arraybuffer_constructor,
	duk_bi_arraybuffer_isview,
	duk_bi_boolean_constructor,
	duk_bi_boolean_prototype_tostring_shared,
	duk_bi_buffer_compare_shared,
	duk_bi_buffer_readfield,
	duk_bi_buffer_slice_shared,
	duk_bi_buffer_writefield,
	duk_bi_dataview_constructor,
	duk_bi_date_constructor,
	duk_bi_date_constructor_now,
	duk_bi_date_constructor_parse,
	duk_bi_date_constructor_utc,
	duk_bi_date_prototype_get_shared,
	duk_bi_date_prototype_get_timezone_offset,
	duk_bi_date_prototype_set_shared,
	duk_bi_date_prototype_set_time,
	duk_bi_date_prototype_to_json,
	duk_bi_date_prototype_toprimitive,
	duk_bi_date_prototype_tostring_shared,
	duk_bi_date_prototype_value_of,
	duk_bi_duktape_object_act,
	duk_bi_duktape_object_compact,
	duk_bi_duktape_object_dec,
	duk_bi_duktape_object_enc,
	duk_bi_duktape_object_fin,
	duk_bi_duktape_object_gc,
	duk_bi_duktape_object_info,
	duk_bi_error_constructor_shared,
	duk_bi_error_prototype_filename_getter,
	duk_bi_error_prototype_filename_setter,
	duk_bi_error_prototype_linenumber_getter,
	duk_bi_error_prototype_linenumber_setter,
	duk_bi_error_prototype_stack_getter,
	duk_bi_error_prototype_stack_setter,
	duk_bi_error_prototype_to_string,
	duk_bi_function_constructor,
	duk_bi_function_prototype,
	duk_bi_function_prototype_apply,
	duk_bi_function_prototype_bind,
	duk_bi_function_prototype_call,
	duk_bi_function_prototype_hasinstance,
	duk_bi_function_prototype_to_string,
	duk_bi_global_object_decode_uri,
	duk_bi_global_object_decode_uri_component,
	duk_bi_global_object_encode_uri,
	duk_bi_global_object_encode_uri_component,
	duk_bi_global_object_escape,
	duk_bi_global_object_eval,
	duk_bi_global_object_is_finite,
	duk_bi_global_object_is_nan,
	duk_bi_global_object_parse_float,
	duk_bi_global_object_parse_int,
	duk_bi_global_object_unescape,
	duk_bi_json_object_parse,
	duk_bi_json_object_stringify,
	duk_bi_math_object_clz32,
	duk_bi_math_object_hypot,
	duk_bi_math_object_imul,
	duk_bi_math_object_max,
	duk_bi_math_object_min,
	duk_bi_math_object_onearg_shared,
	duk_bi_math_object_random,
	duk_bi_math_object_sign,
	duk_bi_math_object_twoarg_shared,
	duk_bi_native_function_length,
	duk_bi_native_function_name,
	duk_bi_nodejs_buffer_byte_length,
	duk_bi_nodejs_buffer_concat,
	duk_bi_nodejs_buffer_constructor,
	duk_bi_nodejs_buffer_copy,
	duk_bi_nodejs_buffer_fill,
	duk_bi_nodejs_buffer_is_buffer,
	duk_bi_nodejs_buffer_is_encoding,
	duk_bi_nodejs_buffer_tojson,
	duk_bi_nodejs_buffer_tostring,
	duk_bi_nodejs_buffer_write,
	duk_bi_number_check_shared,
	duk_bi_number_constructor,
	duk_bi_number_prototype_to_exponential,
	duk_bi_number_prototype_to_fixed,
	duk_bi_number_prototype_to_locale_string,
	duk_bi_number_prototype_to_precision,
	duk_bi_number_prototype_to_string,
	duk_bi_number_prototype_value_of,
	duk_bi_object_constructor,
	duk_bi_object_constructor_assign,
	duk_bi_object_constructor_create,
	duk_bi_object_constructor_define_properties,
	duk_bi_object_constructor_define_property,
	duk_bi_object_constructor_get_own_property_descriptor,
	duk_bi_object_constructor_is,
	duk_bi_object_constructor_is_extensible,
	duk_bi_object_constructor_is_sealed_frozen_shared,
	duk_bi_object_constructor_keys_shared,
	duk_bi_object_constructor_prevent_extensions,
	duk_bi_object_constructor_seal_freeze_shared,
	duk_bi_object_getprototype_shared,
	duk_bi_object_prototype_defineaccessor,
	duk_bi_object_prototype_has_own_property,
	duk_bi_object_prototype_is_prototype_of,
	duk_bi_object_prototype_lookupaccessor,
	duk_bi_object_prototype_property_is_enumerable,
	duk_bi_object_prototype_to_locale_string,
	duk_bi_object_prototype_to_string,
	duk_bi_object_prototype_value_of,
	duk_bi_object_setprototype_shared,
	duk_bi_performance_now,
	duk_bi_pointer_constructor,
	duk_bi_pointer_prototype_tostring_shared,
	duk_bi_proxy_constructor,
	duk_bi_reflect_apply,
	duk_bi_reflect_construct,
	duk_bi_reflect_object_delete_property,
	duk_bi_reflect_object_get,
	duk_bi_reflect_object_has,
	duk_bi_reflect_object_set,
	duk_bi_regexp_constructor,
	duk_bi_regexp_prototype_exec,
	duk_bi_regexp_prototype_flags,
	duk_bi_regexp_prototype_shared_getter,
	duk_bi_regexp_prototype_test,
	duk_bi_regexp_prototype_tostring,
	duk_bi_string_constructor,
	duk_bi_string_constructor_from_char_code,
	duk_bi_string_constructor_from_code_point,
	duk_bi_string_prototype_caseconv_shared,
	duk_bi_string_prototype_char_at,
	duk_bi_string_prototype_char_code_at,
	duk_bi_string_prototype_concat,
	duk_bi_string_prototype_includes,
	duk_bi_string_prototype_indexof_shared,
	duk_bi_string_prototype_locale_compare,
	duk_bi_string_prototype_match,
	duk_bi_string_prototype_repeat,
	duk_bi_string_prototype_replace,
	duk_bi_string_prototype_search,
	duk_bi_string_prototype_slice,
	duk_bi_string_prototype_split,
	duk_bi_string_prototype_startswith_endswith,
	duk_bi_string_prototype_substr,
	duk_bi_string_prototype_substring,
	duk_bi_string_prototype_to_string,
	duk_bi_string_prototype_trim,
	duk_bi_symbol_constructor_shared,
	duk_bi_symbol_key_for,
	duk_bi_symbol_toprimitive,
	duk_bi_symbol_tostring_shared,
	duk_bi_textdecoder_constructor,
	duk_bi_textdecoder_prototype_decode,
	duk_bi_textdecoder_prototype_shared_getter,
	duk_bi_textencoder_constructor,
	duk_bi_textencoder_prototype_encode,
	duk_bi_textencoder_prototype_encoding_getter,
	duk_bi_thread_constructor,
	duk_bi_thread_current,
	duk_bi_thread_resume,
	duk_bi_thread_yield,
	duk_bi_type_error_thrower,
	duk_bi_typedarray_buffer_getter,
	duk_bi_typedarray_bytelength_getter,
	duk_bi_typedarray_byteoffset_getter,
	duk_bi_typedarray_constructor,
	duk_bi_typedarray_set,
	duk_bi_uint8array_allocplain,
	duk_bi_uint8array_plainof,
};
#if defined(DUK_USE_DOUBLE_LE)
DUK_INTERNAL const duk_uint8_t duk_builtins_data[4251] = {
144,148,105,225,32,68,52,228,126,12,104,201,37,132,52,167,194,138,105,244,
124,57,28,211,57,18,64,52,238,254,44,138,111,171,241,164,19,87,137,30,33,
167,18,145,159,8,211,137,9,225,42,5,240,145,139,163,163,8,211,137,10,228,
64,211,19,132,140,93,29,56,70,156,72,119,34,66,146,36,104,137,194,70,46,
142,172,35,78,36,47,146,195,102,11,240,145,139,163,175,8,211,137,9,228,240,
242,112,145,139,163,179,8,211,137,8,237,34,130,118,49,116,118,225,26,48,0,
1,94,29,201,158,46,183,39,135,147,132,140,93,16,132,76,66,33,8,66,16,132,
33,8,66,26,180,41,97,167,64,150,34,33,154,112,0,1,87,247,35,79,103,237,198,
174,216,47,31,23,95,17,13,31,217,96,211,49,50,53,212,77,141,24,0,0,179,10,
228,240,242,15,128,140,65,128,134,188,0,0,89,167,97,181,224,0,2,205,62,53,
224,0,2,205,66,237,120,0,0,179,81,204,107,192,0,5,154,150,67,94,0,0,44,212,
245,90,240,0,1,102,169,162,215,128,0,11,53,93,150,188,0,0,89,171,111,53,
108,150,163,70,0,0,42,2,249,50,94,124,35,68,225,146,49,13,24,0,0,165,161,
124,153,47,62,12,130,112,201,24,132,56,97,115,16,0,0,0,0,0,0,62,31,243,48,
0,0,0,0,0,0,60,31,242,241,32,26,193,55,132,112,161,156,72,135,26,41,200,
140,114,163,156,201,7,56,79,9,80,47,132,140,93,19,160,43,145,3,76,78,18,49,
116,78,144,238,68,133,36,72,209,19,132,140,93,19,168,47,146,195,102,11,240,
145,139,162,117,132,242,120,121,56,72,197,209,59,2,59,72,160,157,140,93,19,
181,36,242,50,143,36,31,131,162,166,7,144,238,133,227,226,235,224,242,161,
249,18,21,100,20,207,44,199,151,180,122,89,135,152,154,121,153,199,156,158,
121,218,7,158,162,121,250,71,160,166,122,26,135,162,170,122,58,199,164,16,
240,70,68,226,27,51,199,138,120,35,34,112,171,112,38,121,1,124,153,47,62,
17,162,112,201,19,211,11,228,201,121,240,100,19,134,72,158,160,91,201,18,
186,44,3,68,79,122,168,151,115,165,40,21,18,227,65,198,231,200,8,68,184,84,
53,19,38,120,128,145,144,78,25,59,72,163,48,64,144,200,39,12,157,164,80,46,
185,143,115,72,217,230,72,9,35,68,225,147,180,138,51,68,9,17,162,112,201,
218,69,2,235,152,247,52,141,158,108,128,98,72,64,121,51,132,4,81,164,144,
128,242,104,136,0,16,92,38,14,49,39,199,197,211,116,240,242,113,197,231,18,
53,189,116,65,131,18,124,117,155,199,197,207,36,103,142,12,146,20,80,249,
186,60,116,4,204,73,241,214,111,31,23,60,145,158,56,208,48,146,229,146,3,2,
82,65,155,195,94,3,10,36,4,201,196,64,56,100,42,26,78,62,46,121,35,60,113,
152,16,25,10,134,147,143,139,158,72,205,4,151,21,0,73,16,11,230,144,12,88,
144,153,39,52,144,69,241,37,72,217,240,151,153,27,36,57,178,230,16,16,137,
114,68,2,200,62,81,1,8,151,11,23,100,141,229,18,6,34,92,37,230,70,201,1,89,
57,36,2,40,152,151,44,129,83,18,124,117,155,199,197,207,36,103,142,75,12,
11,151,46,89,40,18,37,200,64,12,154,236,252,238,185,23,95,213,1,132,234,0,
194,245,128,14,56,37,199,89,188,124,92,242,70,120,232,16,26,137,113,241,
116,221,60,60,156,113,122,36,10,62,46,121,35,60,113,18,225,27,70,18,32,10,
201,211,32,67,107,104,100,42,26,78,24,147,153,35,181,181,207,64,67,107,104,
100,42,26,78,72,147,153,35,181,181,207,68,16,218,218,91,156,170,63,134,36,
230,72,237,109,116,136,16,218,218,91,156,170,63,146,36,230,72,237,109,116,
137,16,96,128,228,2,6,191,46,3,71,147,68,4,16,22,188,169,240,16,40,104,242,
135,198,171,44,68,65,5,217,231,215,6,231,62,188,8,49,1,3,162,92,4,98,12,41,
7,33,148,53,242,128,97,32,130,3,9,205,16,38,199,198,14,9,0,111,115,225,0,8,
250,72,240,207,128,241,37,73,25,18,40,0,178,58,11,56,192,2,201,104,17,35,
160,9,39,70,114,8,6,147,214,129,18,74,240,30,141,145,208,89,203,62,3,161,
163,37,248,226,185,244,11,88,37,62,33,163,37,248,226,185,252,0,127,255,130,
146,164,142,32,26,1,36,230,18,1,164,7,43,163,194,0,71,128,105,64,216,7,192,
52,192,197,66,230,72,192,52,224,209,32,232,34,68,62,129,113,32,232,34,114,
40,49,231,16,254,0,63,255,208,99,2,140,44,92,206,8,224,143,4,225,147,210,
124,13,44,92,206,9,195,39,30,228,54,126,163,225,200,169,198,133,42,166,191,
246,3,11,251,0,24,71,4,120,9,251,8,10,17,193,30,9,195,39,1,63,105,1,98,112,
201,199,185,13,159,1,63,105,32,48,156,209,2,126,227,224,58,26,50,95,142,47,
192,208,22,176,74,124,67,70,75,241,197,248,26,64,213,184,64,89,56,39,49,
224,137,62,36,2,176,19,17,254,68,3,196,143,88,4,79,162,0,210,32,34,35,253,
72,5,146,208,34,125,144,5,147,214,137,253,208,9,149,3,41,197,13,55,233,0,
185,187,139,117,137,30,8,18,39,172,1,25,187,139,112,128,178,113,110,177,35,
193,2,68,245,128,23,55,114,143,121,35,193,2,68,245,130,8,205,220,91,132,5,
147,148,123,201,30,8,18,39,172,16,18,113,67,63,128,3,68,143,32,39,243,32,
42,83,4,103,46,89,19,63,224,208,16,70,142,92,178,38,127,193,164,8,67,68,
186,12,146,247,154,1,165,64,202,113,252,160,131,32,7,35,167,26,50,235,231,
130,48,179,192,65,148,69,19,214,2,251,85,2,232,72,31,255,255,255,255,255,
253,239,226,122,196,55,106,160,93,9,0,4,0,0,0,0,0,0,3,49,0,0,0,0,0,0,3,225,
252,143,94,233,34,104,169,54,144,210,161,168,158,32,0,0,0,0,0,0,120,63,145,
235,72,96,77,21,38,210,26,84,53,19,196,0,0,0,0,0,0,15,15,240,253,35,228,
133,185,176,0,0,0,0,0,0,44,15,8,117,128,190,212,128,82,109,33,179,33,137,
24,31,255,255,255,255,255,231,232,100,58,196,55,106,64,41,54,144,217,144,
196,140,15,255,255,255,255,255,243,252,49,15,4,100,78,33,179,60,120,167,
130,50,39,10,183,2,103,144,113,8,151,10,134,162,100,221,16,18,137,113,13,
153,12,72,238,137,1,81,46,52,28,110,232,148,53,18,228,128,82,113,13,153,12,
72,238,137,142,73,78,52,0,0,0,0,0,0,0,0,8,58,254,1,12,38,248,134,23,130,0,
60,221,194,162,228,30,244,128,217,187,132,187,220,210,54,104,2,247,132,5,
205,220,124,72,36,73,14,110,252,132,25,128,193,94,8,200,149,200,3,237,38,
43,31,192,54,186,213,128,57,45,56,210,0,0,0,0,0,0,62,31,241,90,251,224,6,
77,220,24,38,78,74,113,67,77,124,16,50,110,228,208,194,114,83,138,26,107,
224,172,37,240,97,41,187,139,112,128,178,112,96,153,57,41,197,13,53,240,
113,41,187,139,112,128,178,114,104,97,57,41,197,13,53,240,128,195,95,8,44,
61,240,132,216,93,33,133,192,128,14,98,79,147,67,9,129,0,44,196,159,11,69,
175,152,32,35,100,33,135,24,147,237,38,34,246,139,95,48,64,70,200,68,8,49,
39,198,57,179,61,144,138,22,98,79,180,152,153,215,54,103,178,17,129,204,73,
240,96,153,44,132,112,163,18,125,164,196,62,130,100,178,18,1,140,73,240,96,
197,144,146,18,98,79,180,152,135,208,98,200,74,8,49,39,195,186,145,149,144,
150,22,98,79,180,152,143,215,82,50,178,19,2,140,73,241,136,109,38,73,89,9,
161,166,36,251,73,137,157,67,105,50,74,200,78,10,49,39,201,16,78,104,229,
100,39,134,152,147,237,38,41,116,130,115,71,43,33,64,60,196,159,24,133,173,
18,32,156,209,202,200,81,18,49,39,218,76,76,234,22,180,72,130,115,71,43,33,
72,68,196,159,38,134,19,46,105,56,226,150,68,157,160,1,228,73,242,104,97,
46,16,31,34,79,140,66,214,137,16,78,104,229,108,169,137,72,147,237,38,38,
117,11,90,36,65,57,163,149,178,168,21,34,79,146,32,156,209,202,218,250,161,
178,36,251,73,138,93,32,156,209,202,218,250,193,82,36,248,196,54,147,36,
173,191,174,27,34,79,180,152,153,212,54,147,36,173,191,176,17,34,79,135,
117,35,43,115,236,133,200,147,237,38,35,245,212,140,173,207,180,15,34,79,
131,4,201,108,173,133,72,147,237,38,33,244,19,37,178,184,17,34,79,140,115,
102,123,107,238,133,200,147,237,38,38,117,205,153,237,175,188,23,34,79,133,
162,215,204,16,17,182,254,248,116,137,62,210,98,47,104,181,243,4,4,109,191,
192,131,152,147,230,8,8,217,12,16,60,137,62,96,128,141,178,193,181,55,136,
200,51,128,114,108,28,100,128,0,0,0,0,0,0,0,12,110,127,32,98,115,249,73,
117,243,249,67,21,159,202,38,47,63,148,86,8,75,144,94,50,1,38,73,79,204,67,
95,231,1,6,128,14,79,129,185,40,249,18,149,181,207,142,199,155,172,248,172,
89,183,207,140,198,137,175,200,0,159,72,10,5,21,220,138,120,74,129,124,36,
98,232,228,74,81,62,160,20,10,107,185,21,114,32,105,137,194,70,46,142,68,
165,19,235,1,64,170,187,145,119,34,66,146,36,104,137,194,70,46,142,68,165,
19,236,1,64,174,187,145,95,37,134,204,23,225,35,23,71,34,82,137,246,128,
160,89,93,200,167,147,195,201,194,70,46,142,68,165,19,238,1,64,182,187,145,
71,105,20,19,177,139,163,145,41,68,16,7,6,15,82,70,72,115,96,0,0,0,0,0,118,
105,160,91,60,165,195,201,194,8,134,149,216,130,0,192,41,224,136,2,48,176,
228,1,149,13,195,15,0,200,209,97,71,128,99,32,176,131,192,113,57,143,0,167,
131,32,230,80,28,202,139,175,237,2,48,189,160,20,1,119,48,87,193,186,129,
89,56,72,197,209,200,193,185,35,23,71,109,13,219,36,98,232,237,156,13,26,
208,211,14,102,19,87,137,91,95,128,0,10,64,24,92,0,0,82,2,53,63,240,49,204,
202,10,14,38,78,44,141,52,207,31,0,0,22,32,129,100,180,8,148,145,78,102,
152,80,113,50,113,100,105,166,120,248,0,0,177,1,65,196,201,199,20,178,36,
227,224,0,2,200,3,6,133,41,35,31,0,0,22,1,44,57,137,62,33,179,216,162,152,
192,131,18,124,162,27,61,138,41,108,32,196,159,16,217,232,235,81,76,104,73,
137,62,81,13,158,142,181,20,184,16,98,79,136,108,244,244,168,166,56,36,196,
159,40,134,207,79,74,138,93,10,49,39,194,173,192,158,158,149,20,188,20,98,
79,133,91,129,61,109,74,41,124,30,68,159,16,217,236,83,108,96,68,137,62,81,
13,158,197,54,182,17,34,79,136,108,244,117,169,182,52,38,68,159,40,134,207,
71,90,155,92,8,145,39,196,54,122,122,84,219,28,19,34,79,148,67,103,167,165,
77,174,133,72,147,225,86,224,79,79,74,155,94,10,145,39,194,173,192,158,182,
165,54,190,206,25,212,35,208,226,100,150,211,201,29,162,44,140,35,103,0,0,
0,0,0,0,3,192,252,206,25,228,35,208,226,100,150,211,201,29,162,44,140,35,
103,0,0,0,0,0,0,3,192,252,206,25,244,35,208,226,100,150,211,201,29,162,44,
140,35,103,0,0,0,0,0,0,3,192,252,206,26,4,35,208,226,100,150,211,201,29,
162,44,140,35,103,0,0,0,0,0,0,0,1,0,206,26,20,35,208,226,100,150,211,201,
29,162,44,140,35,103,0,0,0,0,0,0,0,1,0,206,26,36,35,208,226,100,150,211,
201,29,162,44,140,35,103,0,0,0,0,0,0,0,65,0,206,26,52,35,208,226,100,150,
211,201,29,162,44,140,35,103,0,0,0,0,0,0,0,65,0,206,26,68,35,208,226,100,
150,211,201,29,162,44,140,35,103,0,0,0,0,0,0,0,65,0,206,26,84,35,208,226,
100,150,211,201,29,162,44,140,35,103,0,0,0,0,0,0,0,129,0,195,154,99,16,38,
36,0,251,68,117,179,216,162,128,68,72,1,241,13,158,197,20,150,25,18,0,125,
162,58,217,232,235,117,100,162,136,25,18,0,125,162,58,217,232,235,116,36,
162,145,2,226,64,15,136,108,244,117,186,178,81,73,129,113,32,7,196,54,122,
58,221,9,40,165,64,200,144,3,237,17,214,207,79,75,171,37,20,80,200,144,3,
237,17,214,207,79,75,161,37,20,138,23,18,0,124,67,103,167,165,213,146,138,
77,11,137,0,62,33,179,211,210,232,73,69,42,133,196,128,31,10,183,2,125,89,
40,163,5,196,128,31,10,183,2,125,9,40,164,96,200,144,3,224,221,64,172,157,
89,40,163,134,68,128,31,6,234,5,100,232,73,69,35,133,68,128,31,104,142,182,
125,89,40,180,0,168,144,3,237,17,214,207,161,37,22,144,19,18,0,124,67,103,
213,146,139,80,9,137,0,62,33,179,232,73,69,172,5,90,40,153,59,68,117,179,
216,166,192,77,162,137,147,136,108,246,41,180,176,219,69,19,39,104,142,182,
122,58,221,89,41,178,6,218,40,153,59,68,117,179,209,214,232,73,77,162,6,90,
40,153,56,134,207,71,91,171,37,54,152,25,104,162,100,226,27,61,29,110,132,
148,218,160,109,162,137,147,180,71,91,61,61,46,172,148,217,67,109,20,76,
157,162,58,217,233,233,116,36,166,209,67,45,20,76,156,67,103,167,165,213,
146,155,77,12,180,81,50,113,13,158,158,151,66,74,109,84,50,209,68,201,194,
173,192,159,86,74,108,193,150,138,38,78,21,110,4,250,18,83,104,193,182,138,
38,78,13,212,10,201,213,146,155,56,109,162,137,147,131,117,2,178,116,36,
166,209,194,237,20,76,157,162,58,217,245,100,167,16,2,237,20,76,157,162,58,
217,244,36,167,18,2,173,20,76,156,67,103,213,146,156,80,10,180,81,50,113,
13,159,66,74,113,97,175,220,48,216,109,192,4,42,22,189,163,0,196,133,0,185,
80,32,28,78,99,193,18,80,36,4,19,159,141,156,0,178,90,4,74,73,0,22,209,68,
201,185,129,4,2,8,3,132,64,60,36,6,149,113,72,176,171,240,84,0,157,91,116,
116,32,11,42,218,221,216,181,129,32,3,234,219,165,3,188,231,235,249,8,187,
152,252,47,86,227,105,18,7,244,17,91,42,56,175,185,248,110,173,198,209,208,
36,0,238,82,97,87,188,189,179,240,93,122,32,12,22,162,42,125,144,132,160,7,
236,161,25,232,237,105,64,205,59,127,102,158,160,230,63,11,217,66,51,210,
129,154,118,254,205,61,65,236,127,171,197,34,168,48,6,90,162,1,0,39,75,84,
72,8,9,33,186,162,80,64,76,13,213,19,2,130,96,110,150,181,0,65,6,51,213,20,
128,65,17,11,213,19,130,137,121,211,210,210,144,6,39,75,84,80,0,201,119,
234,138,8,41,86,231,71,84,80,129,79,135,186,122,101,224,34,25,69,233,208,3,
91,141,170,40,96,139,113,180,181,69,36,21,110,54,142,134,168,165,1,176,23,
212,47,0,216,134,234,87,128,111,117,181,168,128,209,3,70,230,106,192,5,139,
168,209,234,138,32,36,144,102,235,8,3,146,27,170,40,160,146,132,103,170,40,
192,115,3,117,69,28,22,113,163,69,170,41,103,1,66,188,17,145,52,104,4,202,
113,67,76,130,227,72,194,13,240,108,0,0,83,96,0,2,185,0,104,146,84,97,48,0,
1,90,192,56,169,24,145,179,192,0,5,96,8,56,16,32,128,56,18,52,125,198,86,
147,186,140,28,50,21,13,39,31,23,60,145,158,56,204,141,47,121,6,155,190,
188,24,49,39,199,89,188,124,92,242,70,120,224,201,33,69,15,155,163,199,68,
14,49,39,199,197,211,116,240,242,113,197,231,18,180,254,4,3,17,46,18,243,
35,100,128,172,156,146,70,163,150,76,34,248,146,164,108,248,75,204,141,146,
28,217,115,9,27,79,11,241,173,235,162,160,224,200,2,206,9,113,13,148,192,
209,18,22,164,146,37,193,57,162,4,249,39,196,128,24,2,178,66,213,136,68,
201,16,77,209,131,31,192,242,88,96,92,191,151,34,100,136,38,232,255,252,92,
221,199,197,12,68,209,82,66,212,11,155,185,41,197,13,55,38,3,66,213,47,131,
250,72,12,162,99,133,116,127,196,32,225,1,3,34,92,170,9,105,164,32,225,64,
131,156,1,193,133,7,19,39,22,70,154,103,143,128,0,11,16,20,28,76,156,113,
75,34,78,62,0,0,44,128,48,104,82,146,49,240,0,1,96,11,180,192,0,5,162,1,18,
160,65,24,131,20,145,25,188,48,132,122,28,76,146,218,121,35,180,69,145,132,
108,224,0,0,0,0,0,0,120,31,153,188,56,132,122,28,76,146,218,121,35,180,69,
145,132,108,224,0,0,0,0,0,0,120,31,168,160,45,110,23,30,176,33,184,0,0,181,
32,29,235,2,27,199,23,0,0,22,196,51,120,129,8,244,56,153,37,180,242,71,104,
139,35,8,217,192,0,0,0,0,0,0,240,63,51,120,145,8,244,56,153,37,180,242,71,
104,139,35,8,217,192,0,0,0,0,0,0,0,64,51,120,161,8,244,56,153,37,180,242,
71,104,139,35,8,217,192,0,0,0,0,0,0,0,64,51,120,177,8,244,56,153,37,180,
242,71,104,139,35,8,217,192,0,0,0,0,0,0,16,64,51,120,193,8,244,56,153,37,
180,242,71,104,139,35,8,217,192,0,0,0,0,0,0,16,64,51,120,209,8,244,56,153,
37,180,242,71,104,139,35,8,217,192,0,0,0,0,0,0,16,64,51,120,225,8,244,56,
153,37,180,242,71,104,139,35,8,217,192,0,0,0,0,0,0,32,64,32,227,194,0,97,
57,162,4,246,40,5,34,92,35,68,225,161,166,219,16,16,137,112,52,41,73,29,
169,1,65,196,201,197,145,166,153,246,8,3,137,204,120,34,74,8,200,58,128,28,
211,160,130,52,78,26,26,110,248,0,0,170,4,12,70,137,195,38,0,0,42,68,159,7,
84,3,154,150,16,70,137,195,67,77,223,0,0,20,224,20,160,152,23,223,0,0,20,
226,9,65,154,232,147,161,115,59,224,0,2,156,84,12,50,9,195,38,0,0,41,133,
30,224,32,54,186,221,128,60,
};
#elif defined(DUK_USE_DOUBLE_BE)
DUK_INTERNAL const duk_uint8_t duk_builtins_data[4251] = {
144,148,105,225,32,68,52,228,126,12,104,201,37,132,52,167,194,138,105,244,
124,57,28,211,57,18,64,52,238,254,44,138,111,171,241,164,19,87,137,30,33,
167,18,145,159,8,211,137,9,225,42,5,240,145,139,163,163,8,211,137,10,228,
64,211,19,132,140,93,29,56,70,156,72,119,34,66,146,36,104,137,194,70,46,
142,172,35,78,36,47,146,195,102,11,240,145,139,163,175,8,211,137,9,228,240,
242,112,145,139,163,179,8,211,137,8,237,34,130,118,49,116,118,225,26,48,0,
1,94,29,201,158,46,183,39,135,147,132,140,93,16,132,76,66,33,8,66,16,132,
33,8,66,26,180,41,97,167,64,150,34,33,154,112,0,1,87,247,35,79,103,237,198,
174,216,47,31,23,95,17,13,31,217,96,211,49,50,53,212,77,141,24,0,0,179,10,
228,240,242,15,128,140,65,128,134,188,0,0,89,167,97,181,224,0,2,205,62,53,
224,0,2,205,66,237,120,0,0,179,81,204,107,192,0,5,154,150,67,94,0,0,44,212,
245,90,240,0,1,102,169,162,215,128,0,11,53,93,150,188,0,0,89,171,111,53,
108,150,163,70,0,0,42,2,249,50,94,124,35,68,225,146,49,13,24,0,0,165,161,
124,153,47,62,12,130,112,201,24,132,56,97,115,16,31,254,0,0,0,0,0,0,51,48,
31,252,0,0,0,0,0,0,50,241,32,26,193,55,132,112,161,156,72,135,26,41,200,
140,114,163,156,201,7,56,79,9,80,47,132,140,93,19,160,43,145,3,76,78,18,49,
116,78,144,238,68,133,36,72,209,19,132,140,93,19,168,47,146,195,102,11,240,
145,139,162,117,132,242,120,121,56,72,197,209,59,2,59,72,160,157,140,93,19,
181,36,242,50,143,36,31,131,162,166,7,144,238,133,227,226,235,224,242,161,
249,18,21,100,20,207,44,199,151,180,122,89,135,152,154,121,153,199,156,158,
121,218,7,158,162,121,250,71,160,166,122,26,135,162,170,122,58,199,164,16,
240,70,68,226,27,51,199,138,120,35,34,112,171,112,38,121,1,124,153,47,62,
17,162,112,201,19,211,11,228,201,121,240,100,19,134,72,158,160,91,201,18,
186,44,3,68,79,122,168,151,115,165,40,21,18,227,65,198,231,200,8,68,184,84,
53,19,38,120,128,145,144,78,25,59,72,163,48,64,144,200,39,12,157,164,80,46,
185,143,115,72,217,230,72,9,35,68,225,147,180,138,51,68,9,17,162,112,201,
218,69,2,235,152,247,52,141,158,108,128,98,72,64,121,51,132,4,81,164,144,
128,242,104,136,0,16,92,38,14,49,39,199,197,211,116,240,242,113,197,231,18,
53,189,116,65,131,18,124,117,155,199,197,207,36,103,142,12,146,20,80,249,
186,60,116,4,204,73,241,214,111,31,23,60,145,158,56,208,48,146,229,146,3,2,
82,65,155,195,94,3,10,36,4,201,196,64,56,100,42,26,78,62,46,121,35,60,113,
152,16,25,10,134,147,143,139,158,72,205,4,151,21,0,73,16,11,230,144,12,88,
144,153,39,52,144,69,241,37,72,217,240,151,153,27,36,57,178,230,16,16,137,
114,68,2,200,62,81,1,8,151,11,23,100,141,229,18,6,34,92,37,230,70,201,1,89,
57,36,2,40,152,151,44,129,83,18,124,117,155,199,197,207,36,103,142,75,12,
11,151,46,89,40,18,37,200,64,12,154,236,252,238,185,23,95,213,1,132,234,0,
194,245,128,14,56,37,199,89,188,124,92,242,70,120,232,16,26,137,113,241,
116,221,60,60,156,113,122,36,10,62,46,121,35,60,113,18,225,27,70,18,32,10,
201,211,32,67,107,104,100,42,26,78,24,147,153,35,181,181,207,64,67,107,104,
100,42,26,78,72,147,153,35,181,181,207,68,16,218,218,91,156,170,63,134,36,
230,72,237,109,116,136,16,218,218,91,156,170,63,146,36,230,72,237,109,116,
137,16,96,128,228,2,6,191,46,3,71,147,68,4,16,22,188,169,240,16,40,104,242,
135,198,171,44,68,65,5,217,231,215,6,231,62,188,8,49,1,3,162,92,4,98,12,41,
7,33,148,53,242,128,97,32,130,3,9,205,16,38,199,198,14,9,0,111,115,225,0,8,
250,72,240,207,128,241,37,73,25,18,40,0,178,58,11,56,192,2,201,104,17,35,
160,9,39,70,114,8,6,147,214,129,18,74,240,30,141,145,208,89,203,62,3,161,
163,37,248,226,185,244,11,88,37,62,33,163,37,248,226,185,252,0,127,255,130,
146,164,142,32,26,1,36,230,18,1,164,7,43,163,194,0,71,128,105,64,216,7,192,
52,192,197,66,230,72,192,52,224,209,32,232,34,68,62,129,113,32,232,34,114,
40,49,231,16,254,0,63,255,208,99,2,140,44,92,206,8,224,143,4,225,147,210,
124,13,44,92,206,9,195,39,30,228,54,126,163,225,200,169,198,133,42,166,191,
246,3,11,251,0,24,71,4,120,9,251,8,10,17,193,30,9,195,39,1,63,105,1,98,112,
201,199,185,13,159,1,63,105,32,48,156,209,2,126,227,224,58,26,50,95,142,47,
192,208,22,176,74,124,67,70,75,241,197,248,26,64,213,184,64,89,56,39,49,
224,137,62,36,2,176,19,17,254,68,3,196,143,88,4,79,162,0,210,32,34,35,253,
72,5,146,208,34,125,144,5,147,214,137,253,208,9,149,3,41,197,13,55,233,0,
185,187,139,117,137,30,8,18,39,172,1,25,187,139,112,128,178,113,110,177,35,
193,2,68,245,128,23,55,114,143,121,35,193,2,68,245,130,8,205,220,91,132,5,
147,148,123,201,30,8,18,39,172,16,18,113,67,63,128,3,68,143,32,39,243,32,
42,83,4,103,46,89,19,63,224,208,16,70,142,92,178,38,127,193,164,8,67,68,
186,12,146,247,154,1,165,64,202,113,252,160,131,32,7,35,167,26,50,235,231,
130,48,179,192,65,148,69,19,214,2,251,85,2,232,72,15,253,255,255,255,255,
255,255,226,122,196,55,106,160,93,9,0,0,0,0,0,0,0,0,7,49,1,255,224,0,0,0,0,
0,0,143,94,233,34,104,169,54,144,210,161,168,158,32,63,248,0,0,0,0,0,0,17,
235,72,96,77,21,38,210,26,84,53,19,196,15,255,0,0,0,0,0,0,0,253,35,228,133,
185,176,15,44,0,0,0,0,0,0,8,117,128,190,212,128,82,109,33,179,33,137,24,8,
103,255,255,255,255,255,255,228,58,196,55,106,64,41,54,144,217,144,196,140,
12,51,255,255,255,255,255,255,241,15,4,100,78,33,179,60,120,167,130,50,39,
10,183,2,103,144,113,8,151,10,134,162,100,221,16,18,137,113,13,153,12,72,
238,137,1,81,46,52,28,110,232,148,53,18,228,128,82,113,13,153,12,72,238,
137,142,73,78,52,0,0,0,0,0,0,0,0,8,58,254,1,12,38,248,134,23,130,0,60,221,
194,162,228,30,244,128,217,187,132,187,220,210,54,104,2,247,132,5,205,220,
124,72,36,73,14,110,252,132,25,128,193,94,8,200,149,200,3,237,38,43,31,192,
54,186,213,128,57,45,56,210,31,254,0,0,0,0,0,0,49,90,251,224,6,77,220,24,
38,78,74,113,67,77,124,16,50,110,228,208,194,114,83,138,26,107,224,172,37,
240,97,41,187,139,112,128,178,112,96,153,57,41,197,13,53,240,113,41,187,
139,112,128,178,114,104,97,57,41,197,13,53,240,128,195,95,8,44,61,240,132,
216,93,33,133,192,128,14,98,79,147,67,9,129,0,44,196,159,11,69,175,152,32,
35,100,33,135,24,147,237,38,34,246,139,95,48,64,70,200,68,8,49,39,198,57,
179,61,144,138,22,98,79,180,152,153,215,54,103,178,17,129,204,73,240,96,
153,44,132,112,163,18,125,164,196,62,130,100,178,18,1,140,73,240,96,197,
144,146,18,98,79,180,152,135,208,98,200,74,8,49,39,195,186,145,149,144,150,
22,98,79,180,152,143,215,82,50,178,19,2,140,73,241,136,109,38,73,89,9,161,
166,36,251,73,137,157,67,105,50,74,200,78,10,49,39,201,16,78,104,229,100,
39,134,152,147,237,38,41,116,130,115,71,43,33,64,60,196,159,24,133,173,18,
32,156,209,202,200,81,18,49,39,218,76,76,234,22,180,72,130,115,71,43,33,72,
68,196,159,38,134,19,46,105,56,226,150,68,157,160,1,228,73,242,104,97,46,
16,31,34,79,140,66,214,137,16,78,104,229,108,169,137,72,147,237,38,38,117,
11,90,36,65,57,163,149,178,168,21,34,79,146,32,156,209,202,218,250,161,178,
36,251,73,138,93,32,156,209,202,218,250,193,82,36,248,196,54,147,36,173,
191,174,27,34,79,180,152,153,212,54,147,36,173,191,176,17,34,79,135,117,35,
43,115,236,133,200,147,237,38,35,245,212,140,173,207,180,15,34,79,131,4,
201,108,173,133,72,147,237,38,33,244,19,37,178,184,17,34,79,140,115,102,
123,107,238,133,200,147,237,38,38,117,205,153,237,175,188,23,34,79,133,162,
215,204,16,17,182,254,248,116,137,62,210,98,47,104,181,243,4,4,109,191,192,
131,152,147,230,8,8,217,12,16,60,137,62,96,128,141,178,193,181,55,136,200,
51,128,114,108,28,100,128,0,0,0,0,0,0,0,12,110,127,32,98,115,249,73,117,
243,249,67,21,159,202,38,47,63,148,86,8,75,144,94,50,1,38,73,79,204,67,95,
231,1,6,128,14,79,129,185,40,249,18,149,181,207,142,199,155,172,248,172,89,
183,207,140,198,137,175,200,0,159,72,10,5,21,220,138,120,74,129,124,36,98,
232,228,74,81,62,160,20,10,107,185,21,114,32,105,137,194,70,46,142,68,165,
19,235,1,64,170,187,145,119,34,66,146,36,104,137,194,70,46,142,68,165,19,
236,1,64,174,187,145,95,37,134,204,23,225,35,23,71,34,82,137,246,128,160,
89,93,200,167,147,195,201,194,70,46,142,68,165,19,238,1,64,182,187,145,71,
105,20,19,177,139,163,145,41,68,16,7,6,15,82,70,72,115,96,32,105,246,0,0,0,
0,0,91,60,165,195,201,194,8,134,149,216,130,0,192,41,224,136,2,48,176,228,
1,149,13,195,15,0,200,209,97,71,128,99,32,176,131,192,113,57,143,0,167,131,
32,230,80,28,202,139,175,237,2,48,189,160,20,1,119,48,87,193,186,129,89,56,
72,197,209,200,193,185,35,23,71,109,13,219,36,98,232,237,156,13,26,208,211,
14,102,19,87,137,91,95,128,0,10,64,24,92,0,0,82,2,53,63,240,49,204,202,10,
14,38,78,44,141,52,207,31,0,0,22,32,129,100,180,8,148,145,78,102,152,80,
113,50,113,100,105,166,120,248,0,0,177,1,65,196,201,199,20,178,36,227,224,
0,2,200,3,6,133,41,35,31,0,0,22,1,44,57,137,62,33,179,216,162,152,192,131,
18,124,162,27,61,138,41,108,32,196,159,16,217,232,235,81,76,104,73,137,62,
81,13,158,142,181,20,184,16,98,79,136,108,244,244,168,166,56,36,196,159,40,
134,207,79,74,138,93,10,49,39,194,173,192,158,158,149,20,188,20,98,79,133,
91,129,61,109,74,41,124,30,68,159,16,217,236,83,108,96,68,137,62,81,13,158,
197,54,182,17,34,79,136,108,244,117,169,182,52,38,68,159,40,134,207,71,90,
155,92,8,145,39,196,54,122,122,84,219,28,19,34,79,148,67,103,167,165,77,
174,133,72,147,225,86,224,79,79,74,155,94,10,145,39,194,173,192,158,182,
165,54,190,206,25,212,35,208,226,100,150,211,201,29,162,44,140,35,103,0,
255,192,0,0,0,0,0,0,206,25,228,35,208,226,100,150,211,201,29,162,44,140,35,
103,0,255,192,0,0,0,0,0,0,206,25,244,35,208,226,100,150,211,201,29,162,44,
140,35,103,0,255,192,0,0,0,0,0,0,206,26,4,35,208,226,100,150,211,201,29,
162,44,140,35,103,1,0,0,0,0,0,0,0,0,206,26,20,35,208,226,100,150,211,201,
29,162,44,140,35,103,1,0,0,0,0,0,0,0,0,206,26,36,35,208,226,100,150,211,
201,29,162,44,140,35,103,1,0,64,0,0,0,0,0,0,206,26,52,35,208,226,100,150,
211,201,29,162,44,140,35,103,1,0,64,0,0,0,0,0,0,206,26,68,35,208,226,100,
150,211,201,29,162,44,140,35,103,1,0,64,0,0,0,0,0,0,206,26,84,35,208,226,
100,150,211,201,29,162,44,140,35,103,1,0,128,0,0,0,0,0,0,195,154,99,16,38,
36,0,251,68,117,179,216,162,128,68,72,1,241,13,158,197,20,150,25,18,0,125,
162,58,217,232,235,117,100,162,136,25,18,0,125,162,58,217,232,235,116,36,
162,145,2,226,64,15,136,108,244,117,186,178,81,73,129,113,32,7,196,54,122,
58,221,9,40,165,64,200,144,3,237,17,214,207,79,75,171,37,20,80,200,144,3,
237,17,214,207,79,75,161,37,20,138,23,18,0,124,67,103,167,165,213,146,138,
77,11,137,0,62,33,179,211,210,232,73,69,42,133,196,128,31,10,183,2,125,89,
40,163,5,196,128,31,10,183,2,125,9,40,164,96,200,144,3,224,221,64,172,157,
89,40,163,134,68,128,31,6,234,5,100,232,73,69,35,133,68,128,31,104,142,182,
125,89,40,180,0,168,144,3,237,17,214,207,161,37,22,144,19,18,0,124,67,103,
213,146,139,80,9,137,0,62,33,179,232,73,69,172,5,90,40,153,59,68,117,179,
216,166,192,77,162,137,147,136,108,246,41,180,176,219,69,19,39,104,142,182,
122,58,221,89,41,178,6,218,40,153,59,68,117,179,209,214,232,73,77,162,6,90,
40,153,56,134,207,71,91,171,37,54,152,25,104,162,100,226,27,61,29,110,132,
148,218,160,109,162,137,147,180,71,91,61,61,46,172,148,217,67,109,20,76,
157,162,58,217,233,233,116,36,166,209,67,45,20,76,156,67,103,167,165,213,
146,155,77,12,180,81,50,113,13,158,158,151,66,74,109,84,50,209,68,201,194,
173,192,159,86,74,108,193,150,138,38,78,21,110,4,250,18,83,104,193,182,138,
38,78,13,212,10,201,213,146,155,56,109,162,137,147,131,117,2,178,116,36,
166,209,194,237,20,76,157,162,58,217,245,100,167,16,2,237,20,76,157,162,58,
217,244,36,167,18,2,173,20,76,156,67,103,213,146,156,80,10,180,81,50,113,
13,159,66,74,113,97,175,220,48,216,109,192,4,42,22,189,163,0,196,133,0,185,
80,32,28,78,99,193,18,80,36,4,19,159,141,156,0,178,90,4,74,73,0,22,209,68,
201,185,129,4,2,8,3,132,64,60,36,4,0,91,240,168,177,69,118,144,157,91,116,
116,32,32,1,53,216,221,218,170,139,3,234,219,165,0,255,152,185,11,251,232,
231,188,47,86,227,105,18,1,255,184,170,59,41,92,23,240,110,173,198,209,208,
36,3,253,188,183,177,82,110,80,224,93,122,32,32,4,144,253,170,34,22,140,7,
236,161,25,232,237,105,64,63,230,160,158,102,127,59,205,11,217,66,51,210,
128,127,237,65,60,204,254,119,155,171,197,34,168,48,6,90,162,1,0,39,75,84,
72,8,9,33,186,162,80,64,76,13,213,19,2,130,96,110,150,181,0,65,6,51,213,20,
128,65,17,11,213,19,130,137,121,211,210,210,144,6,39,75,84,80,0,201,119,
234,138,8,41,86,231,71,84,80,129,79,135,186,122,101,224,34,25,69,233,208,3,
91,141,170,40,96,139,113,180,181,69,36,21,110,54,142,134,168,165,1,176,23,
212,47,0,216,134,234,87,128,111,117,181,168,128,209,3,70,230,106,192,5,139,
168,209,234,138,32,36,144,102,235,8,3,146,27,170,40,160,146,132,103,170,40,
192,115,3,117,69,28,22,113,163,69,170,41,103,1,66,188,17,145,52,104,4,202,
113,67,76,130,227,72,194,13,240,108,0,0,83,96,0,2,185,0,104,146,84,97,48,0,
1,90,192,56,169,24,145,179,192,0,5,96,8,56,16,32,128,56,18,52,125,198,86,
147,186,140,28,50,21,13,39,31,23,60,145,158,56,204,141,47,121,6,155,190,
188,24,49,39,199,89,188,124,92,242,70,120,224,201,33,69,15,155,163,199,68,
14,49,39,199,197,211,116,240,242,113,197,231,18,180,254,4,3,17,46,18,243,
35,100,128,172,156,146,70,163,150,76,34,248,146,164,108,248,75,204,141,146,
28,217,115,9,27,79,11,241,173,235,162,160,224,200,2,206,9,113,13,148,192,
209,18,22,164,146,37,193,57,162,4,249,39,196,128,24,2,178,66,213,136,68,
201,16,77,209,131,31,192,242,88,96,92,191,151,34,100,136,38,232,255,252,92,
221,199,197,12,68,209,82,66,212,11,155,185,41,197,13,55,38,3,66,213,47,131,
250,72,12,162,99,133,116,127,196,32,225,1,3,34,92,170,9,105,164,32,225,64,
131,156,1,193,133,7,19,39,22,70,154,103,143,128,0,11,16,20,28,76,156,113,
75,34,78,62,0,0,44,128,48,104,82,146,49,240,0,1,96,11,180,192,0,5,162,1,18,
160,65,24,131,20,145,25,188,48,132,122,28,76,146,218,121,35,180,69,145,132,
108,224,31,248,0,0,0,0,0,0,25,188,56,132,122,28,76,146,218,121,35,180,69,
145,132,108,224,31,248,0,0,0,0,0,0,40,160,45,110,23,30,176,33,184,0,0,181,
32,29,235,2,27,199,23,0,0,22,196,51,120,129,8,244,56,153,37,180,242,71,104,
139,35,8,217,192,63,240,0,0,0,0,0,0,51,120,145,8,244,56,153,37,180,242,71,
104,139,35,8,217,192,64,0,0,0,0,0,0,0,51,120,161,8,244,56,153,37,180,242,
71,104,139,35,8,217,192,64,0,0,0,0,0,0,0,51,120,177,8,244,56,153,37,180,
242,71,104,139,35,8,217,192,64,16,0,0,0,0,0,0,51,120,193,8,244,56,153,37,
180,242,71,104,139,35,8,217,192,64,16,0,0,0,0,0,0,51,120,209,8,244,56,153,
37,180,242,71,104,139,35,8,217,192,64,16,0,0,0,0,0,0,51,120,225,8,244,56,
153,37,180,242,71,104,139,35,8,217,192,64,32,0,0,0,0,0,0,32,227,194,0,97,
57,162,4,246,40,5,34,92,35,68,225,161,166,219,16,16,137,112,52,41,73,29,
169,1,65,196,201,197,145,166,153,246,8,3,137,204,120,34,74,8,200,58,128,28,
211,160,130,52,78,26,26,110,248,0,0,170,4,12,70,137,195,38,0,0,42,68,159,7,
84,3,154,150,16,70,137,195,67,77,223,0,0,20,224,20,160,152,23,223,0,0,20,
226,9,65,154,232,147,161,115,59,224,0,2,156,84,12,50,9,195,38,0,0,41,133,
30,224,32,54,186,221,128,60,
};
#elif defined(DUK_USE_DOUBLE_ME)
DUK_INTERNAL const duk_uint8_t duk_builtins_data[4251] = {
144,148,105,225,32,68,52,228,126,12,104,201,37,132,52,167,194,138,105,244,
124,57,28,211,57,18,64,52,238,254,44,138,111,171,241,164,19,87,137,30,33,
167,18,145,159,8,211,137,9,225,42,5,240,145,139,163,163,8,211,137,10,228,
64,211,19,132,140,93,29,56,70,156,72,119,34,66,146,36,104,137,194,70,46,
142,172,35,78,36,47,146,195,102,11,240,145,139,163,175,8,211,137,9,228,240,
242,112,145,139,163,179,8,211,137,8,237,34,130,118,49,116,118,225,26,48,0,
1,94,29,201,158,46,183,39,135,147,132,140,93,16,132,76,66,33,8,66,16,132,
33,8,66,26,180,41,97,167,64,150,34,33,154,112,0,1,87,247,35,79,103,237,198,
174,216,47,31,23,95,17,13,31,217,96,211,49,50,53,212,77,141,24,0,0,179,10,
228,240,242,15,128,140,65,128,134,188,0,0,89,167,97,181,224,0,2,205,62,53,
224,0,2,205,66,237,120,0,0,179,81,204,107,192,0,5,154,150,67,94,0,0,44,212,
245,90,240,0,1,102,169,162,215,128,0,11,53,93,150,188,0,0,89,171,111,53,
108,150,163,70,0,0,42,2,249,50,94,124,35,68,225,146,49,13,24,0,0,165,161,
124,153,47,62,12,130,112,201,24,132,56,97,115,16,0,0,62,31,192,0,0,0,51,48,
0,0,60,31,192,0,0,0,50,241,32,26,193,55,132,112,161,156,72,135,26,41,200,
140,114,163,156,201,7,56,79,9,80,47,132,140,93,19,160,43,145,3,76,78,18,49,
116,78,144,238,68,133,36,72,209,19,132,140,93,19,168,47,146,195,102,11,240,
145,139,162,117,132,242,120,121,56,72,197,209,59,2,59,72,160,157,140,93,19,
181,36,242,50,143,36,31,131,162,166,7,144,238,133,227,226,235,224,242,161,
249,18,21,100,20,207,44,199,151,180,122,89,135,152,154,121,153,199,156,158,
121,218,7,158,162,121,250,71,160,166,122,26,135,162,170,122,58,199,164,16,
240,70,68,226,27,51,199,138,120,35,34,112,171,112,38,121,1,124,153,47,62,
17,162,112,201,19,211,11,228,201,121,240,100,19,134,72,158,160,91,201,18,
186,44,3,68,79,122,168,151,115,165,40,21,18,227,65,198,231,200,8,68,184,84,
53,19,38,120,128,145,144,78,25,59,72,163,48,64,144,200,39,12,157,164,80,46,
185,143,115,72,217,230,72,9,35,68,225,147,180,138,51,68,9,17,162,112,201,
218,69,2,235,152,247,52,141,158,108,128,98,72,64,121,51,132,4,81,164,144,
128,242,104,136,0,16,92,38,14,49,39,199,197,211,116,240,242,113,197,231,18,
53,189,116,65,131,18,124,117,155,199,197,207,36,103,142,12,146,20,80,249,
186,60,116,4,204,73,241,214,111,31,23,60,145,158,56,208,48,146,229,146,3,2,
82,65,155,195,94,3,10,36,4,201,196,64,56,100,42,26,78,62,46,121,35,60,113,
152,16,25,10,134,147,143,139,158,72,205,4,151,21,0,73,16,11,230,144,12,88,
144,153,39,52,144,69,241,37,72,217,240,151,153,27,36,57,178,230,16,16,137,
114,68,2,200,62,81,1,8,151,11,23,100,141,229,18,6,34,92,37,230,70,201,1,89,
57,36,2,40,152,151,44,129,83,18,124,117,155,199,197,207,36,103,142,75,12,
11,151,46,89,40,18,37,200,64,12,154,236,252,238,185,23,95,213,1,132,234,0,
194,245,128,14,56,37,199,89,188,124,92,242,70,120,232,16,26,137,113,241,
116,221,60,60,156,113,122,36,10,62,46,121,35,60,113,18,225,27,70,18,32,10,
201,211,32,67,107,104,100,42,26,78,24,147,153,35,181,181,207,64,67,107,104,
100,42,26,78,72,147,153,35,181,181,207,68,16,218,218,91,156,170,63,134,36,
230,72,237,109,116,136,16,218,218,91,156,170,63,146,36,230,72,237,109,116,
137,16,96,128,228,2,6,191,46,3,71,147,68,4,16,22,188,169,240,16,40,104,242,
135,198,171,44,68,65,5,217,231,215,6,231,62,188,8,49,1,3,162,92,4,98,12,41,
7,33,148,53,242,128,97,32,130,3,9,205,16,38,199,198,14,9,0,111,115,225,0,8,
250,72,240,207,128,241,37,73,25,18,40,0,178,58,11,56,192,2,201,104,17,35,
160,9,39,70,114,8,6,147,214,129,18,74,240,30,141,145,208,89,203,62,3,161,
163,37,248,226,185,244,11,88,37,62,33,163,37,248,226,185,252,0,127,255,130,
146,164,142,32,26,1,36,230,18,1,164,7,43,163,194,0,71,128,105,64,216,7,192,
52,192,197,66,230,72,192,52,224,209,32,232,34,68,62,129,113,32,232,34,114,
40,49,231,16,254,0,63,255,208,99,2,140,44,92,206,8,224,143,4,225,147,210,
124,13,44,92,206,9,195,39,30,228,54,126,163,225,200,169,198,133,42,166,191,
246,3,11,251,0,24,71,4,120,9,251,8,10,17,193,30,9,195,39,1,63,105,1,98,112,
201,199,185,13,159,1,63,105,32,48,156,209,2,126,227,224,58,26,50,95,142,47,
192,208,22,176,74,124,67,70,75,241,197,248,26,64,213,184,64,89,56,39,49,
224,137,62,36,2,176,19,17,254,68,3,196,143,88,4,79,162,0,210,32,34,35,253,
72,5,146,208,34,125,144,5,147,214,137,253,208,9,149,3,41,197,13,55,233,0,
185,187,139,117,137,30,8,18,39,172,1,25,187,139,112,128,178,113,110,177,35,
193,2,68,245,128,23,55,114,143,121,35,193,2,68,245,130,8,205,220,91,132,5,
147,148,123,201,30,8,18,39,172,16,18,113,67,63,128,3,68,143,32,39,243,32,
42,83,4,103,46,89,19,63,224,208,16,70,142,92,178,38,127,193,164,8,67,68,
186,12,146,247,154,1,165,64,202,113,252,160,131,32,7,35,167,26,50,235,231,
130,48,179,192,65,148,69,19,214,2,251,85,2,232,72,31,255,253,239,255,255,
255,255,226,122,196,55,106,160,93,9,0,0,0,0,0,4,0,0,3,49,0,0,3,225,252,0,0,
0,0,143,94,233,34,104,169,54,144,210,161,168,158,32,0,0,120,63,128,0,0,0,
17,235,72,96,77,21,38,210,26,84,53,19,196,0,0,15,15,240,0,0,0,0,253,35,228,
133,185,176,0,0,44,15,0,0,0,0,8,117,128,190,212,128,82,109,33,179,33,137,
24,31,255,231,232,127,255,255,255,228,58,196,55,106,64,41,54,144,217,144,
196,140,15,255,243,252,63,255,255,255,241,15,4,100,78,33,179,60,120,167,
130,50,39,10,183,2,103,144,113,8,151,10,134,162,100,221,16,18,137,113,13,
153,12,72,238,137,1,81,46,52,28,110,232,148,53,18,228,128,82,113,13,153,12,
72,238,137,142,73,78,52,0,0,0,0,0,0,0,0,8,58,254,1,12,38,248,134,23,130,0,
60,221,194,162,228,30,244,128,217,187,132,187,220,210,54,104,2,247,132,5,
205,220,124,72,36,73,14,110,252,132,25,128,193,94,8,200,149,200,3,237,38,
43,31,192,54,186,213,128,57,45,56,210,0,0,62,31,192,0,0,0,49,90,251,224,6,
77,220,24,38,78,74,113,67,77,124,16,50,110,228,208,194,114,83,138,26,107,
224,172,37,240,97,41,187,139,112,128,178,112,96,153,57,41,197,13,53,240,
113,41,187,139,112,128,178,114,104,97,57,41,197,13,53,240,128,195,95,8,44,
61,240,132,216,93,33,133,192,128,14,98,79,147,67,9,129,0,44,196,159,11,69,
175,152,32,35,100,33,135,24,147,237,38,34,246,139,95,48,64,70,200,68,8,49,
39,198,57,179,61,144,138,22,98,79,180,152,153,215,54,103,178,17,129,204,73,
240,96,153,44,132,112,163,18,125,164,196,62,130,100,178,18,1,140,73,240,96,
197,144,146,18,98,79,180,152,135,208,98,200,74,8,49,39,195,186,145,149,144,
150,22,98,79,180,152,143,215,82,50,178,19,2,140,73,241,136,109,38,73,89,9,
161,166,36,251,73,137,157,67,105,50,74,200,78,10,49,39,201,16,78,104,229,
100,39,134,152,147,237,38,41,116,130,115,71,43,33,64,60,196,159,24,133,173,
18,32,156,209,202,200,81,18,49,39,218,76,76,234,22,180,72,130,115,71,43,33,
72,68,196,159,38,134,19,46,105,56,226,150,68,157,160,1,228,73,242,104,97,
46,16,31,34,79,140,66,214,137,16,78,104,229,108,169,137,72,147,237,38,38,
117,11,90,36,65,57,163,149,178,168,21,34,79,146,32,156,209,202,218,250,161,
178,36,251,73,138,93,32,156,209,202,218,250,193,82,36,248,196,54,147,36,
173,191,174,27,34,79,180,152,153,212,54,147,36,173,191,176,17,34,79,135,
117,35,43,115,236,133,200,147,237,38,35,245,212,140,173,207,180,15,34,79,
131,4,201,108,173,133,72,147,237,38,33,244,19,37,178,184,17,34,79,140,115,
102,123,107,238,133,200,147,237,38,38,117,205,153,237,175,188,23,34,79,133,
162,215,204,16,17,182,254,248,116,137,62,210,98,47,104,181,243,4,4,109,191,
192,131,152,147,230,8,8,217,12,16,60,137,62,96,128,141,178,193,181,55,136,
200,51,128,114,108,28,100,128,0,0,0,0,0,0,0,12,110,127,32,98,115,249,73,
117,243,249,67,21,159,202,38,47,63,148,86,8,75,144,94,50,1,38,73,79,204,67,
95,231,1,6,128,14,79,129,185,40,249,18,149,181,207,142,199,155,172,248,172,
89,183,207,140,198,137,175,200,0,159,72,10,5,21,220,138,120,74,129,124,36,
98,232,228,74,81,62,160,20,10,107,185,21,114,32,105,137,194,70,46,142,68,
165,19,235,1,64,170,187,145,119,34,66,146,36,104,137,194,70,46,142,68,165,
19,236,1,64,174,187,145,95,37,134,204,23,225,35,23,71,34,82,137,246,128,
160,89,93,200,167,147,195,201,194,70,46,142,68,165,19,238,1,64,182,187,145,
71,105,20,19,177,139,163,145,41,68,16,7,6,15,82,70,72,115,96,0,118,105,160,
0,0,0,0,91,60,165,195,201,194,8,134,149,216,130,0,192,41,224,136,2,48,176,
228,1,149,13,195,15,0,200,209,97,71,128,99,32,176,131,192,113,57,143,0,167,
131,32,230,80,28,202,139,175,237,2,48,189,160,20,1,119,48,87,193,186,129,
89,56,72,197,209,200,193,185,35,23,71,109,13,219,36,98,232,237,156,13,26,
208,211,14,102,19,87,137,91,95,128,0,10,64,24,92,0,0,82,2,53,63,240,49,204,
202,10,14,38,78,44,141,52,207,31,0,0,22,32,129,100,180,8,148,145,78,102,
152,80,113,50,113,100,105,166,120,248,0,0,177,1,65,196,201,199,20,178,36,
227,224,0,2,200,3,6,133,41,35,31,0,0,22,1,44,57,137,62,33,179,216,162,152,
192,131,18,124,162,27,61,138,41,108,32,196,159,16,217,232,235,81,76,104,73,
137,62,81,13,158,142,181,20,184,16,98,79,136,108,244,244,168,166,56,36,196,
159,40,134,207,79,74,138,93,10,49,39,194,173,192,158,158,149,20,188,20,98,
79,133,91,129,61,109,74,41,124,30,68,159,16,217,236,83,108,96,68,137,62,81,
13,158,197,54,182,17,34,79,136,108,244,117,169,182,52,38,68,159,40,134,207,
71,90,155,92,8,145,39,196,54,122,122,84,219,28,19,34,79,148,67,103,167,165,
77,174,133,72,147,225,86,224,79,79,74,155,94,10,145,39,194,173,192,158,182,
165,54,190,206,25,212,35,208,226,100,150,211,201,29,162,44,140,35,103,0,0,
3,192,252,0,0,0,0,206,25,228,35,208,226,100,150,211,201,29,162,44,140,35,
103,0,0,3,192,252,0,0,0,0,206,25,244,35,208,226,100,150,211,201,29,162,44,
140,35,103,0,0,3,192,252,0,0,0,0,206,26,4,35,208,226,100,150,211,201,29,
162,44,140,35,103,0,0,0,1,0,0,0,0,0,206,26,20,35,208,226,100,150,211,201,
29,162,44,140,35,103,0,0,0,1,0,0,0,0,0,206,26,36,35,208,226,100,150,211,
201,29,162,44,140,35,103,0,0,0,65,0,0,0,0,0,206,26,52,35,208,226,100,150,
211,201,29,162,44,140,35,103,0,0,0,65,0,0,0,0,0,206,26,68,35,208,226,100,
150,211,201,29,162,44,140,35,103,0,0,0,65,0,0,0,0,0,206,26,84,35,208,226,
100,150,211,201,29,162,44,140,35,103,0,0,0,129,0,0,0,0,0,195,154,99,16,38,
36,0,251,68,117,179,216,162,128,68,72,1,241,13,158,197,20,150,25,18,0,125,
162,58,217,232,235,117,100,162,136,25,18,0,125,162,58,217,232,235,116,36,
162,145,2,226,64,15,136,108,244,117,186,178,81,73,129,113,32,7,196,54,122,
58,221,9,40,165,64,200,144,3,237,17,214,207,79,75,171,37,20,80,200,144,3,
237,17,214,207,79,75,161,37,20,138,23,18,0,124,67,103,167,165,213,146,138,
77,11,137,0,62,33,179,211,210,232,73,69,42,133,196,128,31,10,183,2,125,89,
40,163,5,196,128,31,10,183,2,125,9,40,164,96,200,144,3,224,221,64,172,157,
89,40,163,134,68,128,31,6,234,5,100,232,73,69,35,133,68,128,31,104,142,182,
125,89,40,180,0,168,144,3,237,17,214,207,161,37,22,144,19,18,0,124,67,103,
213,146,139,80,9,137,0,62,33,179,232,73,69,172,5,90,40,153,59,68,117,179,
216,166,192,77,162,137,147,136,108,246,41,180,176,219,69,19,39,104,142,182,
122,58,221,89,41,178,6,218,40,153,59,68,117,179,209,214,232,73,77,162,6,90,
40,153,56,134,207,71,91,171,37,54,152,25,104,162,100,226,27,61,29,110,132,
148,218,160,109,162,137,147,180,71,91,61,61,46,172,148,217,67,109,20,76,
157,162,58,217,233,233,116,36,166,209,67,45,20,76,156,67,103,167,165,213,
146,155,77,12,180,81,50,113,13,158,158,151,66,74,109,84,50,209,68,201,194,
173,192,159,86,74,108,193,150,138,38,78,21,110,4,250,18,83,104,193,182,138,
38,78,13,212,10,201,213,146,155,56,109,162,137,147,131,117,2,178,116,36,
166,209,194,237,20,76,157,162,58,217,245,100,167,16,2,237,20,76,157,162,58,
217,244,36,167,18,2,173,20,76,156,67,103,213,146,156,80,10,180,81,50,113,
13,159,66,74,113,97,175,220,48,216,109,192,4,42,22,189,163,0,196,133,0,185,
80,32,28,78,99,193,18,80,36,4,19,159,141,156,0,178,90,4,74,73,0,22,209,68,
201,185,129,4,2,8,3,132,64,60,36,0,171,240,84,6,149,113,72,176,157,91,116,
116,32,88,181,129,32,11,42,218,221,131,234,219,165,1,8,187,152,255,188,231,
235,248,47,86,227,105,18,2,56,175,185,255,244,17,91,40,110,173,198,209,208,
36,7,188,189,179,240,238,82,97,80,93,122,32,125,144,132,160,12,22,162,42,7,
236,161,25,232,237,105,64,158,160,230,63,205,59,127,102,11,217,66,51,210,
129,61,65,236,127,154,118,254,205,171,197,34,168,48,6,90,162,1,0,39,75,84,
72,8,9,33,186,162,80,64,76,13,213,19,2,130,96,110,150,181,0,65,6,51,213,20,
128,65,17,11,213,19,130,137,121,211,210,210,144,6,39,75,84,80,0,201,119,
234,138,8,41,86,231,71,84,80,129,79,135,186,122,101,224,34,25,69,233,208,3,
91,141,170,40,96,139,113,180,181,69,36,21,110,54,142,134,168,165,1,176,23,
212,47,0,216,134,234,87,128,111,117,181,168,128,209,3,70,230,106,192,5,139,
168,209,234,138,32,36,144,102,235,8,3,146,27,170,40,160,146,132,103,170,40,
192,115,3,117,69,28,22,113,163,69,170,41,103,1,66,188,17,145,52,104,4,202,
113,67,76,130,227,72,194,13,240,108,0,0,83,96,0,2,185,0,104,146,84,97,48,0,
1,90,192,56,169,24,145,179,192,0,5,96,8,56,16,32,128,56,18,52,125,198,86,
147,186,140,28,50,21,13,39,31,23,60,145,158,56,204,141,47,121,6,155,190,
188,24,49,39,199,89,188,124,92,242,70,120,224,201,33,69,15,155,163,199,68,
14,49,39,199,197,211,116,240,242,113,197,231,18,180,254,4,3,17,46,18,243,
35,100,128,172,156,146,70,163,150,76,34,248,146,164,108,248,75,204,141,146,
28,217,115,9,27,79,11,241,173,235,162,160,224,200,2,206,9,113,13,148,192,
209,18,22,164,146,37,193,57,162,4,249,39,196,128,24,2,178,66,213,136,68,
201,16,77,209,131,31,192,242,88,96,92,191,151,34,100,136,38,232,255,252,92,
221,199,197,12,68,209,82,66,212,11,155,185,41,197,13,55,38,3,66,213,47,131,
250,72,12,162,99,133,116,127,196,32,225,1,3,34,92,170,9,105,164,32,225,64,
131,156,1,193,133,7,19,39,22,70,154,103,143,128,0,11,16,20,28,76,156,113,
75,34,78,62,0,0,44,128,48,104,82,146,49,240,0,1,96,11,180,192,0,5,162,1,18,
160,65,24,131,20,145,25,188,48,132,122,28,76,146,218,121,35,180,69,145,132,
108,224,0,0,120,31,128,0,0,0,25,188,56,132,122,28,76,146,218,121,35,180,69,
145,132,108,224,0,0,120,31,128,0,0,0,40,160,45,110,23,30,176,33,184,0,0,
181,32,29,235,2,27,199,23,0,0,22,196,51,120,129,8,244,56,153,37,180,242,71,
104,139,35,8,217,192,0,0,240,63,0,0,0,0,51,120,145,8,244,56,153,37,180,242,
71,104,139,35,8,217,192,0,0,0,64,0,0,0,0,51,120,161,8,244,56,153,37,180,
242,71,104,139,35,8,217,192,0,0,0,64,0,0,0,0,51,120,177,8,244,56,153,37,
180,242,71,104,139,35,8,217,192,0,0,16,64,0,0,0,0,51,120,193,8,244,56,153,
37,180,242,71,104,139,35,8,217,192,0,0,16,64,0,0,0,0,51,120,209,8,244,56,
153,37,180,242,71,104,139,35,8,217,192,0,0,16,64,0,0,0,0,51,120,225,8,244,
56,153,37,180,242,71,104,139,35,8,217,192,0,0,32,64,0,0,0,0,32,227,194,0,
97,57,162,4,246,40,5,34,92,35,68,225,161,166,219,16,16,137,112,52,41,73,29,
169,1,65,196,201,197,145,166,153,246,8,3,137,204,120,34,74,8,200,58,128,28,
211,160,130,52,78,26,26,110,248,0,0,170,4,12,70,137,195,38,0,0,42,68,159,7,
84,3,154,150,16,70,137,195,67,77,223,0,0,20,224,20,160,152,23,223,0,0,20,
226,9,65,154,232,147,161,115,59,224,0,2,156,84,12,50,9,195,38,0,0,41,133,
30,224,32,54,186,221,128,60,
};
#else
#error invalid endianness defines
#endif
#endif  /* DUK_USE_ROM_OBJECTS */

/* automatic undefs */
#undef DUK__REFCINIT
/*
 *  Error and fatal handling.
 */

/* #include duk_internal.h -> already included */

#define DUK__ERRFMT_BUFSIZE  256  /* size for formatting buffers */

#if defined(DUK_USE_VERBOSE_ERRORS)

DUK_INTERNAL DUK_COLD void duk_err_handle_error_fmt(duk_hthread *thr, const char *filename, duk_uint_t line_and_code, const char *fmt, ...) {
	va_list ap;
	char msg[DUK__ERRFMT_BUFSIZE];
	va_start(ap, fmt);
	(void) DUK_VSNPRINTF(msg, sizeof(msg), fmt, ap);
	msg[sizeof(msg) - 1] = (char) 0;
	duk_err_create_and_throw(thr, (duk_errcode_t) (line_and_code >> 24), msg, filename, (duk_int_t) (line_and_code & 0x00ffffffL));
	va_end(ap);  /* dead code, but ensures portability (see Linux man page notes) */
}

DUK_INTERNAL DUK_COLD void duk_err_handle_error(duk_hthread *thr, const char *filename, duk_uint_t line_and_code, const char *msg) {
	duk_err_create_and_throw(thr, (duk_errcode_t) (line_and_code >> 24), msg, filename, (duk_int_t) (line_and_code & 0x00ffffffL));
}

#else  /* DUK_USE_VERBOSE_ERRORS */

DUK_INTERNAL DUK_COLD void duk_err_handle_error(duk_hthread *thr, duk_errcode_t code) {
	duk_err_create_and_throw(thr, code);
}

#endif  /* DUK_USE_VERBOSE_ERRORS */

/*
 *  Error throwing helpers
 */

#if defined(DUK_USE_VERBOSE_ERRORS)
#if defined(DUK_USE_PARANOID_ERRORS)
DUK_INTERNAL DUK_COLD void duk_err_require_type_index(duk_hthread *thr, const char *filename, duk_int_t linenumber, duk_idx_t idx, const char *expect_name) {
	DUK_ERROR_RAW_FMT3(thr, filename, linenumber, DUK_ERR_TYPE_ERROR, "%s required, found %s (stack index %ld)",
	                   expect_name, duk_get_type_name(thr, idx), (long) idx);
}
#else
DUK_INTERNAL DUK_COLD void duk_err_require_type_index(duk_hthread *thr, const char *filename, duk_int_t linenumber, duk_idx_t idx, const char *expect_name) {
	DUK_ERROR_RAW_FMT3(thr, filename, linenumber, DUK_ERR_TYPE_ERROR, "%s required, found %s (stack index %ld)",
	                   expect_name, duk_push_string_readable(thr, idx), (long) idx);
}
#endif
DUK_INTERNAL DUK_COLD void duk_err_error_internal(duk_hthread *thr, const char *filename, duk_int_t linenumber) {
	DUK_ERROR_RAW(thr, filename, linenumber, DUK_ERR_ERROR, DUK_STR_INTERNAL_ERROR);
}
DUK_INTERNAL DUK_COLD void duk_err_error_alloc_failed(duk_hthread *thr, const char *filename, duk_int_t linenumber) {
	DUK_ERROR_RAW(thr, filename, linenumber, DUK_ERR_ERROR, DUK_STR_ALLOC_FAILED);
}
DUK_INTERNAL DUK_COLD void duk_err_error(duk_hthread *thr, const char *filename, duk_int_t linenumber, const char *message) {
	DUK_ERROR_RAW(thr, filename, linenumber, DUK_ERR_ERROR, message);
}
DUK_INTERNAL DUK_COLD void duk_err_range(duk_hthread *thr, const char *filename, duk_int_t linenumber, const char *message) {
	DUK_ERROR_RAW(thr, filename, linenumber, DUK_ERR_RANGE_ERROR, message);
}
DUK_INTERNAL DUK_COLD void duk_err_range_index(duk_hthread *thr, const char *filename, duk_int_t linenumber, duk_idx_t idx) {
	DUK_ERROR_RAW_FMT1(thr, filename, linenumber, DUK_ERR_RANGE_ERROR, "invalid stack index %ld", (long) (idx));
}
DUK_INTERNAL DUK_COLD void duk_err_range_push_beyond(duk_hthread *thr, const char *filename, duk_int_t linenumber) {
	DUK_ERROR_RAW(thr, filename, linenumber, DUK_ERR_RANGE_ERROR, DUK_STR_PUSH_BEYOND_ALLOC_STACK);
}
DUK_INTERNAL DUK_COLD void duk_err_type_invalid_args(duk_hthread *thr, const char *filename, duk_int_t linenumber) {
	DUK_ERROR_RAW(thr, filename, linenumber, DUK_ERR_TYPE_ERROR, DUK_STR_INVALID_ARGS);
}
DUK_INTERNAL DUK_COLD void duk_err_type_invalid_state(duk_hthread *thr, const char *filename, duk_int_t linenumber) {
	DUK_ERROR_RAW(thr, filename, linenumber, DUK_ERR_TYPE_ERROR, DUK_STR_INVALID_STATE);
}
DUK_INTERNAL DUK_COLD void duk_err_type_invalid_trap_result(duk_hthread *thr, const char *filename, duk_int_t linenumber) {
	DUK_ERROR_RAW(thr, filename, linenumber, DUK_ERR_TYPE_ERROR, DUK_STR_INVALID_TRAP_RESULT);
}
#else
/* The file/line arguments are NULL and 0, they're ignored by DUK_ERROR_RAW()
 * when non-verbose errors are used.
 */

DUK_NORETURN(DUK_LOCAL_DECL void duk__err_shared(duk_hthread *thr, duk_errcode_t code));
DUK_LOCAL void duk__err_shared(duk_hthread *thr, duk_errcode_t code) {
	DUK_ERROR_RAW(thr, NULL, 0, code, NULL);
}
DUK_INTERNAL DUK_COLD void duk_err_error(duk_hthread *thr) {
	duk__err_shared(thr, DUK_ERR_ERROR);
}
DUK_INTERNAL DUK_COLD void duk_err_range(duk_hthread *thr) {
	duk__err_shared(thr, DUK_ERR_RANGE_ERROR);
}
DUK_INTERNAL DUK_COLD void duk_err_eval(duk_hthread *thr) {
	duk__err_shared(thr, DUK_ERR_EVAL_ERROR);
}
DUK_INTERNAL DUK_COLD void duk_err_reference(duk_hthread *thr) {
	duk__err_shared(thr, DUK_ERR_REFERENCE_ERROR);
}
DUK_INTERNAL DUK_COLD void duk_err_syntax(duk_hthread *thr) {
	duk__err_shared(thr, DUK_ERR_SYNTAX_ERROR);
}
DUK_INTERNAL DUK_COLD void duk_err_type(duk_hthread *thr) {
	duk__err_shared(thr, DUK_ERR_TYPE_ERROR);
}
DUK_INTERNAL DUK_COLD void duk_err_uri(duk_hthread *thr) {
	duk__err_shared(thr, DUK_ERR_URI_ERROR);
}
#endif

/*
 *  Default fatal error handler
 */

DUK_INTERNAL DUK_COLD void duk_default_fatal_handler(void *udata, const char *msg) {
	DUK_UNREF(udata);
	DUK_UNREF(msg);

	msg = msg ? msg : "NULL";

#if defined(DUK_USE_FATAL_HANDLER)
	/* duk_config.h provided a custom default fatal handler. */
	DUK_D(DUK_DPRINT("custom default fatal error handler called: %s", msg));
	DUK_USE_FATAL_HANDLER(udata, msg);
#elif defined(DUK_USE_CPP_EXCEPTIONS)
	/* With C++ use a duk_fatal_exception which user code can catch in
	 * a natural way.
	 */
	DUK_D(DUK_DPRINT("built-in default C++ fatal error handler called: %s", msg));
	throw duk_fatal_exception(msg);
#else
	/* Default behavior is to abort() on error.  There's no printout
	 * which makes this awkward, so it's always recommended to use an
	 * explicit fatal error handler.
	 *
	 * ====================================================================
	 * NOTE: If you are seeing this, you are most likely dealing with an
	 * uncaught error.  You should provide a fatal error handler in Duktape
	 * heap creation, and should consider using a protected call as your
	 * first call into an empty Duktape context to properly handle errors.
	 * See:
	 *   - http://duktape.org/guide.html#error-handling
	 *   - http://wiki.duktape.org/HowtoFatalErrors.html
	 *   - http://duktape.org/api.html#taglist-protected
	 * ====================================================================
	 */
	DUK_D(DUK_DPRINT("built-in default fatal error handler called: %s", msg));
	DUK_ABORT();
#endif

	DUK_D(DUK_DPRINT("fatal error handler returned, enter forever loop"));
	for (;;) {
		/* Loop forever to ensure we don't return. */
	}
}

/* automatic undefs */
#undef DUK__ERRFMT_BUFSIZE
/*
 *  Various Unicode help functions for character classification predicates,
 *  case conversion, decoding, etc.
 */

/* #include duk_internal.h -> already included */

/*
 *  Fast path tables
 */

#if defined(DUK_USE_IDCHAR_FASTPATH)
DUK_INTERNAL const duk_int8_t duk_is_idchar_tab[128] = {
	/* 0: not IdentifierStart or IdentifierPart
	 * 1: IdentifierStart and IdentifierPart
	 * -1: IdentifierPart only
	 */
	0,  0,  0,  0,  0,  0,  0,  0,  0,  0,  0,  0,  0,  0,  0,  0,   /* 0x00...0x0f */
	0,  0,  0,  0,  0,  0,  0,  0,  0,  0,  0,  0,  0,  0,  0,  0,   /* 0x10...0x1f */
	0,  0,  0,  0,  1,  0,  0,  0,  0,  0,  0,  0,  0,  0,  0,  0,   /* 0x20...0x2f */
	-1, -1, -1, -1, -1, -1, -1, -1, -1, -1, 0,  0,  0,  0,  0,  0,   /* 0x30...0x3f */
	0,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,   /* 0x40...0x4f */
	1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  0,  0,  0,  0,  1,   /* 0x50...0x5f */
	0,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,   /* 0x60...0x6f */
	1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  0,  0,  0,  0,  0    /* 0x70...0x7f */
};
#endif

/*
 *  XUTF-8 and CESU-8 encoding/decoding
 */

DUK_INTERNAL duk_small_int_t duk_unicode_get_xutf8_length(duk_ucodepoint_t cp) {
	duk_uint_fast32_t x = (duk_uint_fast32_t) cp;
	if (x < 0x80UL) {
		/* 7 bits */
		return 1;
	} else if (x < 0x800UL) {
		/* 11 bits */
		return 2;
	} else if (x < 0x10000UL) {
		/* 16 bits */
		return 3;
	} else if (x < 0x200000UL) {
		/* 21 bits */
		return 4;
	} else if (x < 0x4000000UL) {
		/* 26 bits */
		return 5;
	} else if (x < (duk_ucodepoint_t) 0x80000000UL) {
		/* 31 bits */
		return 6;
	} else {
		/* 36 bits */
		return 7;
	}
}

#if defined(DUK_USE_ASSERTIONS)
DUK_INTERNAL duk_small_int_t duk_unicode_get_cesu8_length(duk_ucodepoint_t cp) {
	duk_uint_fast32_t x = (duk_uint_fast32_t) cp;
	if (x < 0x80UL) {
		/* 7 bits */
		return 1;
	} else if (x < 0x800UL) {
		/* 11 bits */
		return 2;
	} else if (x < 0x10000UL) {
		/* 16 bits */
		return 3;
	} else {
		/* Encoded as surrogate pair, each encoding to 3 bytes for
		 * 6 bytes total.  Codepoints above U+10FFFF encode as 6 bytes
		 * too, see duk_unicode_encode_cesu8().
		  */
		return 3 + 3;
	}
}
#endif  /* DUK_USE_ASSERTIONS */

DUK_INTERNAL const duk_uint8_t duk_unicode_xutf8_markers[7] = {
	0x00, 0xc0, 0xe0, 0xf0, 0xf8, 0xfc, 0xfe
};

/* Encode to extended UTF-8; 'out' must have space for at least
 * DUK_UNICODE_MAX_XUTF8_LENGTH bytes.  Allows encoding of any
 * 32-bit (unsigned) codepoint.
 */
DUK_INTERNAL duk_small_int_t duk_unicode_encode_xutf8(duk_ucodepoint_t cp, duk_uint8_t *out) {
	duk_uint_fast32_t x = (duk_uint_fast32_t) cp;
	duk_small_int_t len;
	duk_uint8_t marker;
	duk_small_int_t i;

	len = duk_unicode_get_xutf8_length(cp);
	DUK_ASSERT(len > 0);

	marker = duk_unicode_xutf8_markers[len - 1];  /* 64-bit OK because always >= 0 */

	i = len;
	DUK_ASSERT(i > 0);
	do {
		i--;
		if (i > 0) {
			out[i] = (duk_uint8_t) (0x80 + (x & 0x3f));
			x >>= 6;
		} else {
			/* Note: masking of 'x' is not necessary because of
			 * range check and shifting -> no bits overlapping
			 * the marker should be set.
			 */
			out[0] = (duk_uint8_t) (marker + x);
		}
	} while (i > 0);

	return len;
}

/* Encode to CESU-8; 'out' must have space for at least
 * DUK_UNICODE_MAX_CESU8_LENGTH bytes; codepoints above U+10FFFF
 * will encode to garbage but won't overwrite the output buffer.
 */
DUK_INTERNAL duk_small_int_t duk_unicode_encode_cesu8(duk_ucodepoint_t cp, duk_uint8_t *out) {
	duk_uint_fast32_t x = (duk_uint_fast32_t) cp;
	duk_small_int_t len;

	if (x < 0x80UL) {
		out[0] = (duk_uint8_t) x;
		len = 1;
	} else if (x < 0x800UL) {
		out[0] = (duk_uint8_t) (0xc0 + ((x >> 6) & 0x1f));
		out[1] = (duk_uint8_t) (0x80 + (x & 0x3f));
		len = 2;
	} else if (x < 0x10000UL) {
		/* surrogate pairs get encoded here */
		out[0] = (duk_uint8_t) (0xe0 + ((x >> 12) & 0x0f));
		out[1] = (duk_uint8_t) (0x80 + ((x >> 6) & 0x3f));
		out[2] = (duk_uint8_t) (0x80 + (x & 0x3f));
		len = 3;
	} else {
		/*
		 *  Unicode codepoints above U+FFFF are encoded as surrogate
		 *  pairs here.  This ensures that all CESU-8 codepoints are
		 *  16-bit values as expected in ECMAScript.  The surrogate
		 *  pairs always get a 3-byte encoding (each) in CESU-8.
		 *  See: http://en.wikipedia.org/wiki/Surrogate_pair
		 *
		 *  20-bit codepoint, 10 bits (A and B) per surrogate pair:
		 *
		 *    x = 0b00000000 0000AAAA AAAAAABB BBBBBBBB
		 *  sp1 = 0b110110AA AAAAAAAA  (0xd800 + ((x >> 10) & 0x3ff))
		 *  sp2 = 0b110111BB BBBBBBBB  (0xdc00 + (x & 0x3ff))
		 *
		 *  Encoded into CESU-8:
		 *
		 *  sp1 -> 0b11101101  (0xe0 + ((sp1 >> 12) & 0x0f))
		 *      -> 0b1010AAAA  (0x80 + ((sp1 >> 6) & 0x3f))
		 *      -> 0b10AAAAAA  (0x80 + (sp1 & 0x3f))
		 *  sp2 -> 0b11101101  (0xe0 + ((sp2 >> 12) & 0x0f))
		 *      -> 0b1011BBBB  (0x80 + ((sp2 >> 6) & 0x3f))
		 *      -> 0b10BBBBBB  (0x80 + (sp2 & 0x3f))
		 *
		 *  Note that 0x10000 must be subtracted first.  The code below
		 *  avoids the sp1, sp2 temporaries which saves around 20 bytes
		 *  of code.
		 */

		x -= 0x10000UL;

		out[0] = (duk_uint8_t) (0xed);
		out[1] = (duk_uint8_t) (0xa0 + ((x >> 16) & 0x0f));
		out[2] = (duk_uint8_t) (0x80 + ((x >> 10) & 0x3f));
		out[3] = (duk_uint8_t) (0xed);
		out[4] = (duk_uint8_t) (0xb0 + ((x >> 6) & 0x0f));
		out[5] = (duk_uint8_t) (0x80 + (x & 0x3f));
		len = 6;
	}

	return len;
}

/* Decode helper.  Return zero on error. */
DUK_INTERNAL duk_small_int_t duk_unicode_decode_xutf8(duk_hthread *thr, const duk_uint8_t **ptr, const duk_uint8_t *ptr_start, const duk_uint8_t *ptr_end, duk_ucodepoint_t *out_cp) {
	const duk_uint8_t *p;
	duk_uint32_t res;
	duk_uint_fast8_t ch;
	duk_small_int_t n;

	DUK_UNREF(thr);

	p = *ptr;
	if (p < ptr_start || p >= ptr_end) {
		goto fail;
	}

	/*
	 *  UTF-8 decoder which accepts longer than standard byte sequences.
	 *  This allows full 32-bit code points to be used.
	 */

	ch = (duk_uint_fast8_t) (*p++);
	if (ch < 0x80) {
		/* 0xxx xxxx   [7 bits] */
		res = (duk_uint32_t) (ch & 0x7f);
		n = 0;
	} else if (ch < 0xc0) {
		/* 10xx xxxx -> invalid */
		goto fail;
	} else if (ch < 0xe0) {
		/* 110x xxxx   10xx xxxx   [11 bits] */
		res = (duk_uint32_t) (ch & 0x1f);
		n = 1;
	} else if (ch < 0xf0) {
		/* 1110 xxxx   10xx xxxx   10xx xxxx   [16 bits] */
		res = (duk_uint32_t) (ch & 0x0f);
		n = 2;
	} else if (ch < 0xf8) {
		/* 1111 0xxx   10xx xxxx   10xx xxxx   10xx xxxx   [21 bits] */
		res = (duk_uint32_t) (ch & 0x07);
		n = 3;
	} else if (ch < 0xfc) {
		/* 1111 10xx   10xx xxxx   10xx xxxx   10xx xxxx   10xx xxxx   [26 bits] */
		res = (duk_uint32_t) (ch & 0x03);
		n = 4;
	} else if (ch < 0xfe) {
		/* 1111 110x   10xx xxxx   10xx xxxx   10xx xxxx   10xx xxxx   10xx xxxx   [31 bits] */
		res = (duk_uint32_t) (ch & 0x01);
		n = 5;
	} else if (ch < 0xff) {
		/* 1111 1110   10xx xxxx   10xx xxxx   10xx xxxx   10xx xxxx   10xx xxxx   10xx xxxx   [36 bits] */
		res = (duk_uint32_t) (0);
		n = 6;
	} else {
		/* 8-byte format could be:
		 * 1111 1111   10xx xxxx   10xx xxxx   10xx xxxx   10xx xxxx   10xx xxxx   10xx xxxx   10xx xxxx   [41 bits]
		 *
		 * However, this format would not have a zero bit following the
		 * leading one bits and would not allow 0xFF to be used as an
		 * "invalid xutf-8" marker for internal keys.  Further, 8-byte
		 * encodings (up to 41 bit code points) are not currently needed.
		 */
		goto fail;
	}

	DUK_ASSERT(p >= ptr_start);  /* verified at beginning */
	if (p + n > ptr_end) {
		/* check pointer at end */
		goto fail;
	}

	while (n > 0) {
		DUK_ASSERT(p >= ptr_start && p < ptr_end);
		ch = (duk_uint_fast8_t) (*p++);
#if 0
		if (ch & 0xc0 != 0x80) {
			/* not a continuation byte */
			p--;
			*ptr = p;
			*out_cp = DUK_UNICODE_CP_REPLACEMENT_CHARACTER;
			return 1;
		}
#endif
		res = (res << 6) + (duk_uint32_t) (ch & 0x3f);
		n--;
	}

	*ptr = p;
	*out_cp = res;
	return 1;

 fail:
	return 0;
}

/* used by e.g. duk_regexp_executor.c, string built-ins */
DUK_INTERNAL duk_ucodepoint_t duk_unicode_decode_xutf8_checked(duk_hthread *thr, const duk_uint8_t **ptr, const duk_uint8_t *ptr_start, const duk_uint8_t *ptr_end) {
	duk_ucodepoint_t cp;

	if (duk_unicode_decode_xutf8(thr, ptr, ptr_start, ptr_end, &cp)) {
		return cp;
	}
	DUK_ERROR_INTERNAL(thr);
	DUK_WO_NORETURN(return 0;);
}

/* Compute (extended) utf-8 length without codepoint encoding validation,
 * used for string interning.
 *
 * NOTE: This algorithm is performance critical, more so than string hashing
 * in some cases.  It is needed when interning a string and needs to scan
 * every byte of the string with no skipping.  Having an ASCII fast path
 * is useful if possible in the algorithm.  The current algorithms were
 * chosen from several variants, based on x64 gcc -O2 testing.  See:
 * https://github.com/svaarala/duktape/pull/422
 *
 * NOTE: must match tools/dukutil.py:duk_unicode_unvalidated_utf8_length().
 */

#if defined(DUK_USE_PREFER_SIZE)
/* Small variant; roughly 150 bytes smaller than the fast variant. */
DUK_INTERNAL duk_size_t duk_unicode_unvalidated_utf8_length(const duk_uint8_t *data, duk_size_t blen) {
	const duk_uint8_t *p;
	const duk_uint8_t *p_end;
	duk_size_t ncont;
	duk_size_t clen;

	p = data;
	p_end = data + blen;
	ncont = 0;
	while (p != p_end) {
		duk_uint8_t x;
		x = *p++;
		if (DUK_UNLIKELY(x >= 0x80 && x <= 0xbf)) {
			ncont++;
		}
	}

	DUK_ASSERT(ncont <= blen);
	clen = blen - ncont;
	DUK_ASSERT(clen <= blen);
	return clen;
}
#else  /* DUK_USE_PREFER_SIZE */
/* This seems like a good overall approach.  Fast path for ASCII in 4 byte
 * blocks.
 */
DUK_INTERNAL duk_size_t duk_unicode_unvalidated_utf8_length(const duk_uint8_t *data, duk_size_t blen) {
	const duk_uint8_t *p;
	const duk_uint8_t *p_end;
	const duk_uint32_t *p32_end;
	const duk_uint32_t *p32;
	duk_size_t ncont;
	duk_size_t clen;

	ncont = 0;  /* number of continuation (non-initial) bytes in [0x80,0xbf] */
	p = data;
	p_end = data + blen;
	if (blen < 16) {
		goto skip_fastpath;
	}

	/* Align 'p' to 4; the input data may have arbitrary alignment.
	 * End of string check not needed because blen >= 16.
	 */
	while (((duk_size_t) (const void *) p) & 0x03U) {
		duk_uint8_t x;
		x = *p++;
		if (DUK_UNLIKELY(x >= 0x80 && x <= 0xbf)) {
			ncont++;
		}
	}

	/* Full, aligned 4-byte reads. */
	p32_end = (const duk_uint32_t *) (const void *) (p + ((duk_size_t) (p_end - p) & (duk_size_t) (~0x03)));
	p32 = (const duk_uint32_t *) (const void *) p;
	while (p32 != (const duk_uint32_t *) p32_end) {
		duk_uint32_t x;
		x = *p32++;
		if (DUK_LIKELY((x & 0x80808080UL) == 0)) {
			;  /* ASCII fast path */
		} else {
			/* Flip highest bit of each byte which changes
			 * the bit pattern 10xxxxxx into 00xxxxxx which
			 * allows an easy bit mask test.
			 */
			x ^= 0x80808080UL;
			if (DUK_UNLIKELY(!(x & 0xc0000000UL))) {
				ncont++;
			}
			if (DUK_UNLIKELY(!(x & 0x00c00000UL))) {
				ncont++;
			}
			if (DUK_UNLIKELY(!(x & 0x0000c000UL))) {
				ncont++;
			}
			if (DUK_UNLIKELY(!(x & 0x000000c0UL))) {
				ncont++;
			}
		}
	}
	p = (const duk_uint8_t *) p32;
	/* Fall through to handle the rest. */

 skip_fastpath:
	while (p != p_end) {
		duk_uint8_t x;
		x = *p++;
		if (DUK_UNLIKELY(x >= 0x80 && x <= 0xbf)) {
			ncont++;
		}
	}

	DUK_ASSERT(ncont <= blen);
	clen = blen - ncont;
	DUK_ASSERT(clen <= blen);
	return clen;
}
#endif  /* DUK_USE_PREFER_SIZE */

/*
 *  Unicode range matcher
 *
 *  Matches a codepoint against a packed bitstream of character ranges.
 *  Used for slow path Unicode matching.
 */

/* Must match tools/extract_chars.py, generate_match_table3(). */
DUK_LOCAL duk_uint32_t duk__uni_decode_value(duk_bitdecoder_ctx *bd_ctx) {
	duk_uint32_t t;

	t = (duk_uint32_t) duk_bd_decode(bd_ctx, 4);
	if (t <= 0x0eU) {
		return t;
	}
	t = (duk_uint32_t) duk_bd_decode(bd_ctx, 8);
	if (t <= 0xfdU) {
		return t + 0x0f;
	}
	if (t == 0xfeU) {
		t = (duk_uint32_t) duk_bd_decode(bd_ctx, 12);
		return t + 0x0fU + 0xfeU;
	} else {
		t = (duk_uint32_t) duk_bd_decode(bd_ctx, 24);
		return t + 0x0fU + 0xfeU + 0x1000UL;
	}
}

DUK_LOCAL duk_small_int_t duk__uni_range_match(const duk_uint8_t *unitab, duk_size_t unilen, duk_codepoint_t cp) {
	duk_bitdecoder_ctx bd_ctx;
	duk_codepoint_t prev_re;

	duk_memzero(&bd_ctx, sizeof(bd_ctx));
	bd_ctx.data = (const duk_uint8_t *) unitab;
	bd_ctx.length = (duk_size_t) unilen;

	prev_re = 0;
	for (;;) {
		duk_codepoint_t r1, r2;
		r1 = (duk_codepoint_t) duk__uni_decode_value(&bd_ctx);
		if (r1 == 0) {
			break;
		}
		r2 = (duk_codepoint_t) duk__uni_decode_value(&bd_ctx);

		r1 = prev_re + r1;
		r2 = r1 + r2;
		prev_re = r2;

		/* [r1,r2] is the range */

		DUK_DDD(DUK_DDDPRINT("duk__uni_range_match: cp=%06lx range=[0x%06lx,0x%06lx]",
		                     (unsigned long) cp, (unsigned long) r1, (unsigned long) r2));
		if (cp >= r1 && cp <= r2) {
			return 1;
		}
	}

	return 0;
}

/*
 *  "WhiteSpace" production check.
 */

DUK_INTERNAL duk_small_int_t duk_unicode_is_whitespace(duk_codepoint_t cp) {
	/*
	 *  E5 Section 7.2 specifies six characters specifically as
	 *  white space:
	 *
	 *    0009;<control>;Cc;0;S;;;;;N;CHARACTER TABULATION;;;;
	 *    000B;<control>;Cc;0;S;;;;;N;LINE TABULATION;;;;
	 *    000C;<control>;Cc;0;WS;;;;;N;FORM FEED (FF);;;;
	 *    0020;SPACE;Zs;0;WS;;;;;N;;;;;
	 *    00A0;NO-BREAK SPACE;Zs;0;CS;<noBreak> 0020;;;;N;NON-BREAKING SPACE;;;;
	 *    FEFF;ZERO WIDTH NO-BREAK SPACE;Cf;0;BN;;;;;N;BYTE ORDER MARK;;;;
	 *
	 *  It also specifies any Unicode category 'Zs' characters as white
	 *  space.  These can be extracted with the "tools/extract_chars.py" script.
	 *  Current result:
	 *
	 *    RAW OUTPUT:
	 *    ===========
	 *    0020;SPACE;Zs;0;WS;;;;;N;;;;;
	 *    00A0;NO-BREAK SPACE;Zs;0;CS;<noBreak> 0020;;;;N;NON-BREAKING SPACE;;;;
	 *    1680;OGHAM SPACE MARK;Zs;0;WS;;;;;N;;;;;
	 *    180E;MONGOLIAN VOWEL SEPARATOR;Zs;0;WS;;;;;N;;;;;
	 *    2000;EN QUAD;Zs;0;WS;2002;;;;N;;;;;
	 *    2001;EM QUAD;Zs;0;WS;2003;;;;N;;;;;
	 *    2002;EN SPACE;Zs;0;WS;<compat> 0020;;;;N;;;;;
	 *    2003;EM SPACE;Zs;0;WS;<compat> 0020;;;;N;;;;;
	 *    2004;THREE-PER-EM SPACE;Zs;0;WS;<compat> 0020;;;;N;;;;;
	 *    2005;FOUR-PER-EM SPACE;Zs;0;WS;<compat> 0020;;;;N;;;;;
	 *    2006;SIX-PER-EM SPACE;Zs;0;WS;<compat> 0020;;;;N;;;;;
	 *    2007;FIGURE SPACE;Zs;0;WS;<noBreak> 0020;;;;N;;;;;
	 *    2008;PUNCTUATION SPACE;Zs;0;WS;<compat> 0020;;;;N;;;;;
	 *    2009;THIN SPACE;Zs;0;WS;<compat> 0020;;;;N;;;;;
	 *    200A;HAIR SPACE;Zs;0;WS;<compat> 0020;;;;N;;;;;
	 *    202F;NARROW NO-BREAK SPACE;Zs;0;CS;<noBreak> 0020;;;;N;;;;;
	 *    205F;MEDIUM MATHEMATICAL SPACE;Zs;0;WS;<compat> 0020;;;;N;;;;;
	 *    3000;IDEOGRAPHIC SPACE;Zs;0;WS;<wide> 0020;;;;N;;;;;
	 *
	 *    RANGES:
	 *    =======
	 *    0x0020
	 *    0x00a0
	 *    0x1680
	 *    0x180e
	 *    0x2000 ... 0x200a
	 *    0x202f
	 *    0x205f
	 *    0x3000
	 *
	 *  A manual decoder (below) is probably most compact for this.
	 */

	duk_uint_fast8_t lo;
	duk_uint_fast32_t hi;

	/* cp == -1 (EOF) never matches and causes return value 0 */

	lo = (duk_uint_fast8_t) (cp & 0xff);
	hi = (duk_uint_fast32_t) (cp >> 8);  /* does not fit into an uchar */

	if (hi == 0x0000UL) {
		if (lo == 0x09U || lo == 0x0bU || lo == 0x0cU ||
		    lo == 0x20U || lo == 0xa0U) {
			return 1;
		}
	} else if (hi == 0x0020UL) {
		if (lo <= 0x0aU || lo == 0x2fU || lo == 0x5fU) {
			return 1;
		}
	} else if (cp == 0x1680L || cp == 0x180eL || cp == 0x3000L ||
	           cp == 0xfeffL) {
		return 1;
	}

	return 0;
}

/*
 *  "LineTerminator" production check.
 */

DUK_INTERNAL duk_small_int_t duk_unicode_is_line_terminator(duk_codepoint_t cp) {
	/*
	 *  E5 Section 7.3
	 *
	 *  A LineTerminatorSequence essentially merges <CR> <LF> sequences
	 *  into a single line terminator.  This must be handled by the caller.
	 */

	if (cp == 0x000aL || cp == 0x000dL || cp == 0x2028L ||
	    cp == 0x2029L) {
		return 1;
	}

	return 0;
}

/*
 *  "IdentifierStart" production check.
 */

DUK_INTERNAL duk_small_int_t duk_unicode_is_identifier_start(duk_codepoint_t cp) {
	/*
	 *  E5 Section 7.6:
	 *
	 *    IdentifierStart:
	 *      UnicodeLetter
	 *      $
	 *      _
	 *      \ UnicodeEscapeSequence
	 *
	 *  IdentifierStart production has one multi-character production:
	 *
	 *    \ UnicodeEscapeSequence
	 *
	 *  The '\' character is -not- matched by this function.  Rather, the caller
	 *  should decode the escape and then call this function to check whether the
	 *  decoded character is acceptable (see discussion in E5 Section 7.6).
	 *
	 *  The "UnicodeLetter" alternative of the production allows letters
	 *  from various Unicode categories.  These can be extracted with the
	 *  "tools/extract_chars.py" script.
	 *
	 *  Because the result has hundreds of Unicode codepoint ranges, matching
	 *  for any values >= 0x80 are done using a very slow range-by-range scan
	 *  and a packed range format.
	 *
	 *  The ASCII portion (codepoints 0x00 ... 0x7f) is fast-pathed below because
	 *  it matters the most.  The ASCII related ranges of IdentifierStart are:
	 *
	 *    0x0041 ... 0x005a     ['A' ... 'Z']
	 *    0x0061 ... 0x007a     ['a' ... 'z']
	 *    0x0024                ['$']
	 *    0x005f                ['_']
	 */

	/* ASCII (and EOF) fast path -- quick accept and reject */
	if (cp <= 0x7fL) {
#if defined(DUK_USE_IDCHAR_FASTPATH)
		return (cp >= 0) && (duk_is_idchar_tab[cp] > 0);
#else
		if ((cp >= 'a' && cp <= 'z') ||
		    (cp >= 'A' && cp <= 'Z') ||
		    cp == '_' || cp == '$') {
			return 1;
		}
		return 0;
#endif
	}

	/* Non-ASCII slow path (range-by-range linear comparison), very slow */

#if defined(DUK_USE_SOURCE_NONBMP)
	if (duk__uni_range_match(duk_unicode_ids_noa,
	                         (duk_size_t) sizeof(duk_unicode_ids_noa),
	                         (duk_codepoint_t) cp)) {
		return 1;
	}
	return 0;
#else
	if (cp < 0x10000L) {
		if (duk__uni_range_match(duk_unicode_ids_noabmp,
		                         sizeof(duk_unicode_ids_noabmp),
		                         (duk_codepoint_t) cp)) {
			return 1;
		}
		return 0;
	} else {
		/* without explicit non-BMP support, assume non-BMP characters
		 * are always accepted as identifier characters.
		 */
		return 1;
	}
#endif
}

/*
 *  "IdentifierPart" production check.
 */

DUK_INTERNAL duk_small_int_t duk_unicode_is_identifier_part(duk_codepoint_t cp) {
	/*
	 *  E5 Section 7.6:
	 *
	 *    IdentifierPart:
	 *      IdentifierStart
	 *      UnicodeCombiningMark
	 *      UnicodeDigit
	 *      UnicodeConnectorPunctuation
	 *      <ZWNJ>  [U+200C]
	 *      <ZWJ>   [U+200D]
	 *
	 *  IdentifierPart production has one multi-character production
	 *  as part of its IdentifierStart alternative.  The '\' character
	 *  of an escape sequence is not matched here, see discussion in
	 *  duk_unicode_is_identifier_start().
	 *
	 *  To match non-ASCII characters (codepoints >= 0x80), a very slow
	 *  linear range-by-range scan is used.  The codepoint is first compared
	 *  to the IdentifierStart ranges, and if it doesn't match, then to a
	 *  set consisting of code points in IdentifierPart but not in
	 *  IdentifierStart.  This is done to keep the unicode range data small,
	 *  at the expense of speed.
	 *
	 *  The ASCII fast path consists of:
	 *
	 *    0x0030 ... 0x0039     ['0' ... '9', UnicodeDigit]
	 *    0x0041 ... 0x005a     ['A' ... 'Z', IdentifierStart]
	 *    0x0061 ... 0x007a     ['a' ... 'z', IdentifierStart]
	 *    0x0024                ['$', IdentifierStart]
	 *    0x005f                ['_', IdentifierStart and
	 *                                UnicodeConnectorPunctuation]
	 *
	 *  UnicodeCombiningMark has no code points <= 0x7f.
	 *
	 *  The matching code reuses the "identifier start" tables, and then
	 *  consults a separate range set for characters in "identifier part"
	 *  but not in "identifier start".  These can be extracted with the
	 *  "tools/extract_chars.py" script.
	 *
	 *  UnicodeCombiningMark -> categories Mn, Mc
	 *  UnicodeDigit -> categories Nd
	 *  UnicodeConnectorPunctuation -> categories Pc
	 */

	/* ASCII (and EOF) fast path -- quick accept and reject */
	if (cp <= 0x7fL) {
#if defined(DUK_USE_IDCHAR_FASTPATH)
		return (cp >= 0) && (duk_is_idchar_tab[cp] != 0);
#else
		if ((cp >= 'a' && cp <= 'z') ||
		    (cp >= 'A' && cp <= 'Z') ||
		    (cp >= '0' && cp <= '9') ||
		    cp == '_' || cp == '$') {
			return 1;
		}
		return 0;
#endif
	}

	/* Non-ASCII slow path (range-by-range linear comparison), very slow */

#if defined(DUK_USE_SOURCE_NONBMP)
	if (duk__uni_range_match(duk_unicode_ids_noa,
	                         sizeof(duk_unicode_ids_noa),
	                         (duk_codepoint_t) cp) ||
	    duk__uni_range_match(duk_unicode_idp_m_ids_noa,
	                         sizeof(duk_unicode_idp_m_ids_noa),
	                         (duk_codepoint_t) cp)) {
		return 1;
	}
	return 0;
#else
	if (cp < 0x10000L) {
		if (duk__uni_range_match(duk_unicode_ids_noabmp,
		                         sizeof(duk_unicode_ids_noabmp),
		                         (duk_codepoint_t) cp) ||
		    duk__uni_range_match(duk_unicode_idp_m_ids_noabmp,
		                         sizeof(duk_unicode_idp_m_ids_noabmp),
		                         (duk_codepoint_t) cp)) {
			return 1;
		}
		return 0;
	} else {
		/* without explicit non-BMP support, assume non-BMP characters
		 * are always accepted as identifier characters.
		 */
		return 1;
	}
#endif
}

/*
 *  Unicode letter check.
 */

DUK_INTERNAL duk_small_int_t duk_unicode_is_letter(duk_codepoint_t cp) {
	/*
	 *  Unicode letter is now taken to be the categories:
	 *
	 *    Lu, Ll, Lt, Lm, Lo
	 *
	 *  (Not sure if this is exactly correct.)
	 *
	 *  The ASCII fast path consists of:
	 *
	 *    0x0041 ... 0x005a     ['A' ... 'Z']
	 *    0x0061 ... 0x007a     ['a' ... 'z']
	 */

	/* ASCII (and EOF) fast path -- quick accept and reject */
	if (cp <= 0x7fL) {
		if ((cp >= 'a' && cp <= 'z') ||
		    (cp >= 'A' && cp <= 'Z')) {
			return 1;
		}
		return 0;
	}

	/* Non-ASCII slow path (range-by-range linear comparison), very slow */

#if defined(DUK_USE_SOURCE_NONBMP)
	if (duk__uni_range_match(duk_unicode_ids_noa,
	                         sizeof(duk_unicode_ids_noa),
	                         (duk_codepoint_t) cp) &&
	    !duk__uni_range_match(duk_unicode_ids_m_let_noa,
	                          sizeof(duk_unicode_ids_m_let_noa),
	                          (duk_codepoint_t) cp)) {
		return 1;
	}
	return 0;
#else
	if (cp < 0x10000L) {
		if (duk__uni_range_match(duk_unicode_ids_noabmp,
		                         sizeof(duk_unicode_ids_noabmp),
		                         (duk_codepoint_t) cp) &&
		    !duk__uni_range_match(duk_unicode_ids_m_let_noabmp,
		                          sizeof(duk_unicode_ids_m_let_noabmp),
		                          (duk_codepoint_t) cp)) {
			return 1;
		}
		return 0;
	} else {
		/* without explicit non-BMP support, assume non-BMP characters
		 * are always accepted as letters.
		 */
		return 1;
	}
#endif
}

/*
 *  Complex case conversion helper which decodes a bit-packed conversion
 *  control stream generated by tools/extract_caseconv.py.  The conversion
 *  is very slow because it runs through the conversion data in a linear
 *  fashion to save space (which is why ASCII characters have a special
 *  fast path before arriving here).
 *
 *  The particular bit counts etc have been determined experimentally to
 *  be small but still sufficient, and must match the Python script
 *  (tools/extract_caseconv.py).
 *
 *  The return value is the case converted codepoint or -1 if the conversion
 *  results in multiple characters (this is useful for regexp Canonicalization
 *  operation).  If 'buf' is not NULL, the result codepoint(s) are also
 *  appended to the hbuffer.
 *
 *  Context and locale specific rules must be checked before consulting
 *  this function.
 */

DUK_LOCAL
duk_codepoint_t duk__slow_case_conversion(duk_hthread *thr,
                                          duk_bufwriter_ctx *bw,
                                          duk_codepoint_t cp,
                                          duk_bitdecoder_ctx *bd_ctx) {
	duk_small_int_t skip = 0;
	duk_small_int_t n;
	duk_small_int_t t;
	duk_small_int_t count;
	duk_codepoint_t tmp_cp;
	duk_codepoint_t start_i;
	duk_codepoint_t start_o;

	DUK_ASSERT(bd_ctx != NULL);
	DUK_UNREF(thr);

	DUK_DDD(DUK_DDDPRINT("slow case conversion for codepoint: %ld", (long) cp));

	/* range conversion with a "skip" */
	DUK_DDD(DUK_DDDPRINT("checking ranges"));
	for (;;) {
		skip++;
		n = (duk_small_int_t) duk_bd_decode(bd_ctx, 6);
		if (n == 0x3f) {
			/* end marker */
			break;
		}
		DUK_DDD(DUK_DDDPRINT("skip=%ld, n=%ld", (long) skip, (long) n));

		while (n--) {
			start_i = (duk_codepoint_t) duk_bd_decode(bd_ctx, 16);
			start_o = (duk_codepoint_t) duk_bd_decode(bd_ctx, 16);
			count = (duk_small_int_t) duk_bd_decode(bd_ctx, 7);
			DUK_DDD(DUK_DDDPRINT("range: start_i=%ld, start_o=%ld, count=%ld, skip=%ld",
			                     (long) start_i, (long) start_o, (long) count, (long) skip));

			if (cp >= start_i) {
				tmp_cp = cp - start_i;  /* always >= 0 */
				if (tmp_cp < (duk_codepoint_t) count * (duk_codepoint_t) skip &&
				    (tmp_cp % (duk_codepoint_t) skip) == 0) {
					DUK_DDD(DUK_DDDPRINT("range matches input codepoint"));
					cp = start_o + tmp_cp;
					goto single;
				}
			}
		}
	}

	/* 1:1 conversion */
	n = (duk_small_int_t) duk_bd_decode(bd_ctx, 7);
	DUK_DDD(DUK_DDDPRINT("checking 1:1 conversions (count %ld)", (long) n));
	while (n--) {
		start_i = (duk_codepoint_t) duk_bd_decode(bd_ctx, 16);
		start_o = (duk_codepoint_t) duk_bd_decode(bd_ctx, 16);
		DUK_DDD(DUK_DDDPRINT("1:1 conversion %ld -> %ld", (long) start_i, (long) start_o));
		if (cp == start_i) {
			DUK_DDD(DUK_DDDPRINT("1:1 matches input codepoint"));
			cp = start_o;
			goto single;
		}
	}

	/* complex, multicharacter conversion */
	n = (duk_small_int_t) duk_bd_decode(bd_ctx, 7);
	DUK_DDD(DUK_DDDPRINT("checking 1:n conversions (count %ld)", (long) n));
	while (n--) {
		start_i = (duk_codepoint_t) duk_bd_decode(bd_ctx, 16);
		t = (duk_small_int_t) duk_bd_decode(bd_ctx, 2);
		DUK_DDD(DUK_DDDPRINT("1:n conversion %ld -> %ld chars", (long) start_i, (long) t));
		if (cp == start_i) {
			DUK_DDD(DUK_DDDPRINT("1:n matches input codepoint"));
			if (bw != NULL) {
				while (t--) {
					tmp_cp = (duk_codepoint_t) duk_bd_decode(bd_ctx, 16);
					DUK_BW_WRITE_RAW_XUTF8(thr, bw, (duk_ucodepoint_t) tmp_cp);
				}
			}
			return -1;
		} else {
			while (t--) {
				(void) duk_bd_decode(bd_ctx, 16);
			}
		}
	}

	/* default: no change */
	DUK_DDD(DUK_DDDPRINT("no rule matches, output is same as input"));
	/* fall through */

 single:
	if (bw != NULL) {
		DUK_BW_WRITE_RAW_XUTF8(thr, bw, (duk_ucodepoint_t) cp);
	}
	return cp;
}

/*
 *  Case conversion helper, with context/local sensitivity.
 *  For proper case conversion, one needs to know the character
 *  and the preceding and following characters, as well as
 *  locale/language.
 */

/* XXX: add 'language' argument when locale/language sensitive rule
 * support added.
 */
DUK_LOCAL
duk_codepoint_t duk__case_transform_helper(duk_hthread *thr,
                                           duk_bufwriter_ctx *bw,
                                           duk_codepoint_t cp,
                                           duk_codepoint_t prev,
                                           duk_codepoint_t next,
                                           duk_bool_t uppercase) {
	duk_bitdecoder_ctx bd_ctx;

	/* fast path for ASCII */
	if (cp < 0x80L) {
		/* XXX: there are language sensitive rules for the ASCII range.
		 * If/when language/locale support is implemented, they need to
		 * be implemented here for the fast path.  There are no context
		 * sensitive rules for ASCII range.
		 */

		if (uppercase) {
			if (cp >= 'a' && cp <= 'z') {
				cp = cp - 'a' + 'A';
			}
		} else {
			if (cp >= 'A' && cp <= 'Z') {
				cp = cp - 'A' + 'a';
			}
		}

		if (bw != NULL) {
			DUK_BW_WRITE_RAW_U8(thr, bw, (duk_uint8_t) cp);
		}
		return cp;
	}

	/* context and locale specific rules which cannot currently be represented
	 * in the caseconv bitstream: hardcoded rules in C
	 */
	if (uppercase) {
		/* XXX: turkish / azeri */
	} else {
		/*
		 *  Final sigma context specific rule.  This is a rather tricky
		 *  rule and this handling is probably not 100% correct now.
		 *  The rule is not locale/language specific so it is supported.
		 */

		if (cp == 0x03a3L &&    /* U+03A3 = GREEK CAPITAL LETTER SIGMA */
		    duk_unicode_is_letter(prev) &&        /* prev exists and is not a letter */
		    !duk_unicode_is_letter(next)) {       /* next does not exist or next is not a letter */
			/* Capital sigma occurred at "end of word", lowercase to
			 * U+03C2 = GREEK SMALL LETTER FINAL SIGMA.  Otherwise
			 * fall through and let the normal rules lowercase it to
			 * U+03C3 = GREEK SMALL LETTER SIGMA.
			 */
			cp = 0x03c2L;
			goto singlechar;
		}

		/* XXX: lithuanian not implemented */
		/* XXX: lithuanian, explicit dot rules */
		/* XXX: turkish / azeri, lowercase rules */
	}

	/* 1:1 or special conversions, but not locale/context specific: script generated rules */
	duk_memzero(&bd_ctx, sizeof(bd_ctx));
	if (uppercase) {
		bd_ctx.data = (const duk_uint8_t *) duk_unicode_caseconv_uc;
		bd_ctx.length = (duk_size_t) sizeof(duk_unicode_caseconv_uc);
	} else {
		bd_ctx.data = (const duk_uint8_t *) duk_unicode_caseconv_lc;
		bd_ctx.length = (duk_size_t) sizeof(duk_unicode_caseconv_lc);
	}
	return duk__slow_case_conversion(thr, bw, cp, &bd_ctx);

 singlechar:
	if (bw != NULL) {
		DUK_BW_WRITE_RAW_XUTF8(thr, bw, (duk_ucodepoint_t) cp);
	}
	return cp;

 /* unused now, not needed until Turkish/Azeri */
#if 0
 nochar:
	return -1;
#endif
}

/*
 *  Replace valstack top with case converted version.
 */

DUK_INTERNAL void duk_unicode_case_convert_string(duk_hthread *thr, duk_bool_t uppercase) {
	duk_hstring *h_input;
	duk_bufwriter_ctx bw_alloc;
	duk_bufwriter_ctx *bw;
	const duk_uint8_t *p, *p_start, *p_end;
	duk_codepoint_t prev, curr, next;

	h_input = duk_require_hstring(thr, -1);  /* Accept symbols. */
	DUK_ASSERT(h_input != NULL);

	bw = &bw_alloc;
	DUK_BW_INIT_PUSHBUF(thr, bw, DUK_HSTRING_GET_BYTELEN(h_input));

	/* [ ... input buffer ] */

	p_start = (const duk_uint8_t *) DUK_HSTRING_GET_DATA(h_input);
	p_end = p_start + DUK_HSTRING_GET_BYTELEN(h_input);
	p = p_start;

	prev = -1; DUK_UNREF(prev);
	curr = -1;
	next = -1;
	for (;;) {
		prev = curr;
		curr = next;
		next = -1;
		if (p < p_end) {
			next = (duk_codepoint_t) duk_unicode_decode_xutf8_checked(thr, &p, p_start, p_end);
		} else {
			/* end of input and last char has been processed */
			if (curr < 0) {
				break;
			}
		}

		/* on first round, skip */
		if (curr >= 0) {
			/* XXX: could add a fast path to process chunks of input codepoints,
			 * but relative benefit would be quite small.
			 */

			/* Ensure space for maximum multi-character result; estimate is overkill. */
			DUK_BW_ENSURE(thr, bw, 8 * DUK_UNICODE_MAX_XUTF8_LENGTH);

			duk__case_transform_helper(thr,
			                           bw,
			                           (duk_codepoint_t) curr,
			                           prev,
			                           next,
			                           uppercase);
		}
	}

	DUK_BW_COMPACT(thr, bw);
	(void) duk_buffer_to_string(thr, -1);  /* Safe, output is encoded. */
	/* invalidates h_buf pointer */
	duk_remove_m2(thr);
}

#if defined(DUK_USE_REGEXP_SUPPORT)

/*
 *  Canonicalize() abstract operation needed for canonicalization of individual
 *  codepoints during regexp compilation and execution, see E5 Section 15.10.2.8.
 *  Note that codepoints are canonicalized one character at a time, so no context
 *  specific rules can apply.  Locale specific rules can apply, though.
 */

DUK_INTERNAL duk_codepoint_t duk_unicode_re_canonicalize_char(duk_hthread *thr, duk_codepoint_t cp) {
#if defined(DUK_USE_REGEXP_CANON_WORKAROUND)
	/* Fast canonicalization lookup at the cost of 128kB footprint. */
	DUK_ASSERT(cp >= 0);
	DUK_UNREF(thr);
	if (DUK_LIKELY(cp < 0x10000L)) {
		return (duk_codepoint_t) duk_unicode_re_canon_lookup[cp];
	}
	return cp;
#else  /* DUK_USE_REGEXP_CANON_WORKAROUND */
	duk_codepoint_t y;

	y = duk__case_transform_helper(thr,
	                               NULL,    /* NULL is allowed, no output */
	                               cp,      /* curr char */
	                               -1,      /* prev char */
	                               -1,      /* next char */
	                               1);      /* uppercase */

	if ((y < 0) || (cp >= 0x80 && y < 0x80)) {
		/* multiple codepoint conversion or non-ASCII mapped to ASCII
		 * --> leave as is.
		 */
		return cp;
	}

	return y;
#endif  /* DUK_USE_REGEXP_CANON_WORKAROUND */
}

/*
 *  E5 Section 15.10.2.6 "IsWordChar" abstract operation.  Assume
 *  x < 0 for characters read outside the string.
 */

DUK_INTERNAL duk_small_int_t duk_unicode_re_is_wordchar(duk_codepoint_t x) {
	/*
	 *  Note: the description in E5 Section 15.10.2.6 has a typo, it
	 *  contains 'A' twice and lacks 'a'; the intent is [0-9a-zA-Z_].
	 */
	if ((x >= '0' && x <= '9') ||
	    (x >= 'a' && x <= 'z') ||
	    (x >= 'A' && x <= 'Z') ||
	    (x == '_')) {
		return 1;
	}
	return 0;
}

/*
 *  Regexp range tables
 */

/* exposed because lexer needs these too */
DUK_INTERNAL const duk_uint16_t duk_unicode_re_ranges_digit[2] = {
	(duk_uint16_t) 0x0030UL, (duk_uint16_t) 0x0039UL,
};
DUK_INTERNAL const duk_uint16_t duk_unicode_re_ranges_white[22] = {
	(duk_uint16_t) 0x0009UL, (duk_uint16_t) 0x000DUL,
	(duk_uint16_t) 0x0020UL, (duk_uint16_t) 0x0020UL,
	(duk_uint16_t) 0x00A0UL, (duk_uint16_t) 0x00A0UL,
	(duk_uint16_t) 0x1680UL, (duk_uint16_t) 0x1680UL,
	(duk_uint16_t) 0x180EUL, (duk_uint16_t) 0x180EUL,
	(duk_uint16_t) 0x2000UL, (duk_uint16_t) 0x200AUL,
	(duk_uint16_t) 0x2028UL, (duk_uint16_t) 0x2029UL,
	(duk_uint16_t) 0x202FUL, (duk_uint16_t) 0x202FUL,
	(duk_uint16_t) 0x205FUL, (duk_uint16_t) 0x205FUL,
	(duk_uint16_t) 0x3000UL, (duk_uint16_t) 0x3000UL,
	(duk_uint16_t) 0xFEFFUL, (duk_uint16_t) 0xFEFFUL,
};
DUK_INTERNAL const duk_uint16_t duk_unicode_re_ranges_wordchar[8] = {
	(duk_uint16_t) 0x0030UL, (duk_uint16_t) 0x0039UL,
	(duk_uint16_t) 0x0041UL, (duk_uint16_t) 0x005AUL,
	(duk_uint16_t) 0x005FUL, (duk_uint16_t) 0x005FUL,
	(duk_uint16_t) 0x0061UL, (duk_uint16_t) 0x007AUL,
};
DUK_INTERNAL const duk_uint16_t duk_unicode_re_ranges_not_digit[4] = {
	(duk_uint16_t) 0x0000UL, (duk_uint16_t) 0x002FUL,
	(duk_uint16_t) 0x003AUL, (duk_uint16_t) 0xFFFFUL,
};
DUK_INTERNAL const duk_uint16_t duk_unicode_re_ranges_not_white[24] = {
	(duk_uint16_t) 0x0000UL, (duk_uint16_t) 0x0008UL,
	(duk_uint16_t) 0x000EUL, (duk_uint16_t) 0x001FUL,
	(duk_uint16_t) 0x0021UL, (duk_uint16_t) 0x009FUL,
	(duk_uint16_t) 0x00A1UL, (duk_uint16_t) 0x167FUL,
	(duk_uint16_t) 0x1681UL, (duk_uint16_t) 0x180DUL,
	(duk_uint16_t) 0x180FUL, (duk_uint16_t) 0x1FFFUL,
	(duk_uint16_t) 0x200BUL, (duk_uint16_t) 0x2027UL,
	(duk_uint16_t) 0x202AUL, (duk_uint16_t) 0x202EUL,
	(duk_uint16_t) 0x2030UL, (duk_uint16_t) 0x205EUL,
	(duk_uint16_t) 0x2060UL, (duk_uint16_t) 0x2FFFUL,
	(duk_uint16_t) 0x3001UL, (duk_uint16_t) 0xFEFEUL,
	(duk_uint16_t) 0xFF00UL, (duk_uint16_t) 0xFFFFUL,
};
DUK_INTERNAL const duk_uint16_t duk_unicode_re_ranges_not_wordchar[10] = {
	(duk_uint16_t) 0x0000UL, (duk_uint16_t) 0x002FUL,
	(duk_uint16_t) 0x003AUL, (duk_uint16_t) 0x0040UL,
	(duk_uint16_t) 0x005BUL, (duk_uint16_t) 0x005EUL,
	(duk_uint16_t) 0x0060UL, (duk_uint16_t) 0x0060UL,
	(duk_uint16_t) 0x007BUL, (duk_uint16_t) 0xFFFFUL,
};

#endif  /* DUK_USE_REGEXP_SUPPORT */
/*
 *  Misc util stuff.
 */

/* #include duk_internal.h -> already included */

/*
 *  Lowercase digits for radix values 2 to 36.  Also doubles as lowercase
 *  hex nybble table.
 */

DUK_INTERNAL const duk_uint8_t duk_lc_digits[36] = {
	DUK_ASC_0, DUK_ASC_1, DUK_ASC_2, DUK_ASC_3,
	DUK_ASC_4, DUK_ASC_5, DUK_ASC_6, DUK_ASC_7,
	DUK_ASC_8, DUK_ASC_9, DUK_ASC_LC_A, DUK_ASC_LC_B,
	DUK_ASC_LC_C, DUK_ASC_LC_D, DUK_ASC_LC_E, DUK_ASC_LC_F,
	DUK_ASC_LC_G, DUK_ASC_LC_H, DUK_ASC_LC_I, DUK_ASC_LC_J,
	DUK_ASC_LC_K, DUK_ASC_LC_L, DUK_ASC_LC_M, DUK_ASC_LC_N,
	DUK_ASC_LC_O, DUK_ASC_LC_P, DUK_ASC_LC_Q, DUK_ASC_LC_R,
	DUK_ASC_LC_S, DUK_ASC_LC_T, DUK_ASC_LC_U, DUK_ASC_LC_V,
	DUK_ASC_LC_W, DUK_ASC_LC_X, DUK_ASC_LC_Y, DUK_ASC_LC_Z
};

DUK_INTERNAL const duk_uint8_t duk_uc_nybbles[16] = {
	DUK_ASC_0, DUK_ASC_1, DUK_ASC_2, DUK_ASC_3,
	DUK_ASC_4, DUK_ASC_5, DUK_ASC_6, DUK_ASC_7,
	DUK_ASC_8, DUK_ASC_9, DUK_ASC_UC_A, DUK_ASC_UC_B,
	DUK_ASC_UC_C, DUK_ASC_UC_D, DUK_ASC_UC_E, DUK_ASC_UC_F
};

/*
 *  Table for hex decoding ASCII hex digits
 */

DUK_INTERNAL const duk_int8_t duk_hex_dectab[256] = {
	/* -1 if invalid */
	-1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1,  /* 0x00-0x0f */
	-1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1,  /* 0x10-0x1f */
	-1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1,  /* 0x20-0x2f */
	 0,  1,  2,  3,  4,  5,  6,  7,  8,  9, -1, -1, -1, -1, -1, -1,  /* 0x30-0x3f */
	-1, 10, 11, 12, 13, 14, 15, -1, -1, -1, -1, -1, -1, -1, -1, -1,  /* 0x40-0x4f */
	-1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1,  /* 0x50-0x5f */
	-1, 10, 11, 12, 13, 14, 15, -1, -1, -1, -1, -1, -1, -1, -1, -1,  /* 0x60-0x6f */
	-1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1,  /* 0x70-0x7f */
	-1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1,  /* 0x80-0x8f */
	-1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1,  /* 0x90-0x9f */
	-1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1,  /* 0xa0-0xaf */
	-1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1,  /* 0xb0-0xbf */
	-1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1,  /* 0xc0-0xcf */
	-1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1,  /* 0xd0-0xdf */
	-1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1,  /* 0xe0-0xef */
	-1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1   /* 0xf0-0xff */
};

#if defined(DUK_USE_HEX_FASTPATH)
/* Preshifted << 4.  Must use 16-bit entry to allow negative value signaling. */
DUK_INTERNAL const duk_int16_t duk_hex_dectab_shift4[256] = {
	  -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,  /* 0x00-0x0f */
	  -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,  /* 0x10-0x1f */
	  -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,  /* 0x20-0x2f */
	0x00, 0x10, 0x20, 0x30, 0x40, 0x50, 0x60, 0x70, 0x80, 0x90,   -1,   -1,   -1,   -1,   -1,   -1,  /* 0x30-0x3f */
	  -1, 0xa0, 0xb0, 0xc0, 0xd0, 0xe0, 0xf0,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,  /* 0x40-0x4f */
	  -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,  /* 0x50-0x5f */
	  -1, 0xa0, 0xb0, 0xc0, 0xd0, 0xe0, 0xf0,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,  /* 0x60-0x6f */
	  -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,  /* 0x70-0x7f */
	  -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,  /* 0x80-0x8f */
	  -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,  /* 0x90-0x9f */
	  -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,  /* 0xa0-0xaf */
	  -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,  /* 0xb0-0xbf */
	  -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,  /* 0xc0-0xcf */
	  -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,  /* 0xd0-0xdf */
	  -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,  /* 0xe0-0xef */
	  -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1,   -1   /* 0xf0-0xff */
};
#endif

/*
 *  Table for hex encoding bytes
 */

#if defined(DUK_USE_HEX_FASTPATH)
/* Lookup to encode one byte directly into 2 characters:
 *
 *   def genhextab(bswap):
 *       for i in xrange(256):
 *           t = chr(i).encode('hex')
 *           if bswap:
 *               t = t[1] + t[0]
 *           print('0x' + t.encode('hex') + 'U')
 *   print('big endian'); genhextab(False)
 *   print('little endian'); genhextab(True)
*/
DUK_INTERNAL const duk_uint16_t duk_hex_enctab[256] = {
#if defined(DUK_USE_INTEGER_BE)
	0x3030U, 0x3031U, 0x3032U, 0x3033U, 0x3034U, 0x3035U, 0x3036U, 0x3037U,
	0x3038U, 0x3039U, 0x3061U, 0x3062U, 0x3063U, 0x3064U, 0x3065U, 0x3066U,
	0x3130U, 0x3131U, 0x3132U, 0x3133U, 0x3134U, 0x3135U, 0x3136U, 0x3137U,
	0x3138U, 0x3139U, 0x3161U, 0x3162U, 0x3163U, 0x3164U, 0x3165U, 0x3166U,
	0x3230U, 0x3231U, 0x3232U, 0x3233U, 0x3234U, 0x3235U, 0x3236U, 0x3237U,
	0x3238U, 0x3239U, 0x3261U, 0x3262U, 0x3263U, 0x3264U, 0x3265U, 0x3266U,
	0x3330U, 0x3331U, 0x3332U, 0x3333U, 0x3334U, 0x3335U, 0x3336U, 0x3337U,
	0x3338U, 0x3339U, 0x3361U, 0x3362U, 0x3363U, 0x3364U, 0x3365U, 0x3366U,
	0x3430U, 0x3431U, 0x3432U, 0x3433U, 0x3434U, 0x3435U, 0x3436U, 0x3437U,
	0x3438U, 0x3439U, 0x3461U, 0x3462U, 0x3463U, 0x3464U, 0x3465U, 0x3466U,
	0x3530U, 0x3531U, 0x3532U, 0x3533U, 0x3534U, 0x3535U, 0x3536U, 0x3537U,
	0x3538U, 0x3539U, 0x3561U, 0x3562U, 0x3563U, 0x3564U, 0x3565U, 0x3566U,
	0x3630U, 0x3631U, 0x3632U, 0x3633U, 0x3634U, 0x3635U, 0x3636U, 0x3637U,
	0x3638U, 0x3639U, 0x3661U, 0x3662U, 0x3663U, 0x3664U, 0x3665U, 0x3666U,
	0x3730U, 0x3731U, 0x3732U, 0x3733U, 0x3734U, 0x3735U, 0x3736U, 0x3737U,
	0x3738U, 0x3739U, 0x3761U, 0x3762U, 0x3763U, 0x3764U, 0x3765U, 0x3766U,
	0x3830U, 0x3831U, 0x3832U, 0x3833U, 0x3834U, 0x3835U, 0x3836U, 0x3837U,
	0x3838U, 0x3839U, 0x3861U, 0x3862U, 0x3863U, 0x3864U, 0x3865U, 0x3866U,
	0x3930U, 0x3931U, 0x3932U, 0x3933U, 0x3934U, 0x3935U, 0x3936U, 0x3937U,
	0x3938U, 0x3939U, 0x3961U, 0x3962U, 0x3963U, 0x3964U, 0x3965U, 0x3966U,
	0x6130U, 0x6131U, 0x6132U, 0x6133U, 0x6134U, 0x6135U, 0x6136U, 0x6137U,
	0x6138U, 0x6139U, 0x6161U, 0x6162U, 0x6163U, 0x6164U, 0x6165U, 0x6166U,
	0x6230U, 0x6231U, 0x6232U, 0x6233U, 0x6234U, 0x6235U, 0x6236U, 0x6237U,
	0x6238U, 0x6239U, 0x6261U, 0x6262U, 0x6263U, 0x6264U, 0x6265U, 0x6266U,
	0x6330U, 0x6331U, 0x6332U, 0x6333U, 0x6334U, 0x6335U, 0x6336U, 0x6337U,
	0x6338U, 0x6339U, 0x6361U, 0x6362U, 0x6363U, 0x6364U, 0x6365U, 0x6366U,
	0x6430U, 0x6431U, 0x6432U, 0x6433U, 0x6434U, 0x6435U, 0x6436U, 0x6437U,
	0x6438U, 0x6439U, 0x6461U, 0x6462U, 0x6463U, 0x6464U, 0x6465U, 0x6466U,
	0x6530U, 0x6531U, 0x6532U, 0x6533U, 0x6534U, 0x6535U, 0x6536U, 0x6537U,
	0x6538U, 0x6539U, 0x6561U, 0x6562U, 0x6563U, 0x6564U, 0x6565U, 0x6566U,
	0x6630U, 0x6631U, 0x6632U, 0x6633U, 0x6634U, 0x6635U, 0x6636U, 0x6637U,
	0x6638U, 0x6639U, 0x6661U, 0x6662U, 0x6663U, 0x6664U, 0x6665U, 0x6666U
#else  /* DUK_USE_INTEGER_BE */
	0x3030U, 0x3130U, 0x3230U, 0x3330U, 0x3430U, 0x3530U, 0x3630U, 0x3730U,
	0x3830U, 0x3930U, 0x6130U, 0x6230U, 0x6330U, 0x6430U, 0x6530U, 0x6630U,
	0x3031U, 0x3131U, 0x3231U, 0x3331U, 0x3431U, 0x3531U, 0x3631U, 0x3731U,
	0x3831U, 0x3931U, 0x6131U, 0x6231U, 0x6331U, 0x6431U, 0x6531U, 0x6631U,
	0x3032U, 0x3132U, 0x3232U, 0x3332U, 0x3432U, 0x3532U, 0x3632U, 0x3732U,
	0x3832U, 0x3932U, 0x6132U, 0x6232U, 0x6332U, 0x6432U, 0x6532U, 0x6632U,
	0x3033U, 0x3133U, 0x3233U, 0x3333U, 0x3433U, 0x3533U, 0x3633U, 0x3733U,
	0x3833U, 0x3933U, 0x6133U, 0x6233U, 0x6333U, 0x6433U, 0x6533U, 0x6633U,
	0x3034U, 0x3134U, 0x3234U, 0x3334U, 0x3434U, 0x3534U, 0x3634U, 0x3734U,
	0x3834U, 0x3934U, 0x6134U, 0x6234U, 0x6334U, 0x6434U, 0x6534U, 0x6634U,
	0x3035U, 0x3135U, 0x3235U, 0x3335U, 0x3435U, 0x3535U, 0x3635U, 0x3735U,
	0x3835U, 0x3935U, 0x6135U, 0x6235U, 0x6335U, 0x6435U, 0x6535U, 0x6635U,
	0x3036U, 0x3136U, 0x3236U, 0x3336U, 0x3436U, 0x3536U, 0x3636U, 0x3736U,
	0x3836U, 0x3936U, 0x6136U, 0x6236U, 0x6336U, 0x6436U, 0x6536U, 0x6636U,
	0x3037U, 0x3137U, 0x3237U, 0x3337U, 0x3437U, 0x3537U, 0x3637U, 0x3737U,
	0x3837U, 0x3937U, 0x6137U, 0x6237U, 0x6337U, 0x6437U, 0x6537U, 0x6637U,
	0x3038U, 0x3138U, 0x3238U, 0x3338U, 0x3438U, 0x3538U, 0x3638U, 0x3738U,
	0x3838U, 0x3938U, 0x6138U, 0x6238U, 0x6338U, 0x6438U, 0x6538U, 0x6638U,
	0x3039U, 0x3139U, 0x3239U, 0x3339U, 0x3439U, 0x3539U, 0x3639U, 0x3739U,
	0x3839U, 0x3939U, 0x6139U, 0x6239U, 0x6339U, 0x6439U, 0x6539U, 0x6639U,
	0x3061U, 0x3161U, 0x3261U, 0x3361U, 0x3461U, 0x3561U, 0x3661U, 0x3761U,
	0x3861U, 0x3961U, 0x6161U, 0x6261U, 0x6361U, 0x6461U, 0x6561U, 0x6661U,
	0x3062U, 0x3162U, 0x3262U, 0x3362U, 0x3462U, 0x3562U, 0x3662U, 0x3762U,
	0x3862U, 0x3962U, 0x6162U, 0x6262U, 0x6362U, 0x6462U, 0x6562U, 0x6662U,
	0x3063U, 0x3163U, 0x3263U, 0x3363U, 0x3463U, 0x3563U, 0x3663U, 0x3763U,
	0x3863U, 0x3963U, 0x6163U, 0x6263U, 0x6363U, 0x6463U, 0x6563U, 0x6663U,
	0x3064U, 0x3164U, 0x3264U, 0x3364U, 0x3464U, 0x3564U, 0x3664U, 0x3764U,
	0x3864U, 0x3964U, 0x6164U, 0x6264U, 0x6364U, 0x6464U, 0x6564U, 0x6664U,
	0x3065U, 0x3165U, 0x3265U, 0x3365U, 0x3465U, 0x3565U, 0x3665U, 0x3765U,
	0x3865U, 0x3965U, 0x6165U, 0x6265U, 0x6365U, 0x6465U, 0x6565U, 0x6665U,
	0x3066U, 0x3166U, 0x3266U, 0x3366U, 0x3466U, 0x3566U, 0x3666U, 0x3766U,
	0x3866U, 0x3966U, 0x6166U, 0x6266U, 0x6366U, 0x6466U, 0x6566U, 0x6666U
#endif  /* DUK_USE_INTEGER_BE */
};
#endif  /* DUK_USE_HEX_FASTPATH */

/*
 *  Arbitrary byteswap for potentially unaligned values
 *
 *  Used to byteswap pointers e.g. in debugger code.
 */

#if defined(DUK_USE_DEBUGGER_SUPPORT)  /* For now only needed by the debugger. */
DUK_INTERNAL void duk_byteswap_bytes(duk_uint8_t *p, duk_small_uint_t len) {
	duk_uint8_t tmp;
	duk_uint8_t *q = p + len - 1;

	while (p - q < 0) {
		tmp = *p;
		*p = *q;
		*q = tmp;
		p++;
		q--;
	}
}
#endif
/*
 *  Hobject ECMAScript [[Class]].
 */

/* #include duk_internal.h -> already included */

#if (DUK_STRIDX_UC_ARGUMENTS > 255)
#error constant too large
#endif
#if (DUK_STRIDX_ARRAY > 255)
#error constant too large
#endif
#if (DUK_STRIDX_UC_BOOLEAN > 255)
#error constant too large
#endif
#if (DUK_STRIDX_DATE > 255)
#error constant too large
#endif
#if (DUK_STRIDX_UC_ERROR > 255)
#error constant too large
#endif
#if (DUK_STRIDX_UC_FUNCTION > 255)
#error constant too large
#endif
#if (DUK_STRIDX_JSON > 255)
#error constant too large
#endif
#if (DUK_STRIDX_MATH > 255)
#error constant too large
#endif
#if (DUK_STRIDX_UC_NUMBER > 255)
#error constant too large
#endif
#if (DUK_STRIDX_UC_OBJECT > 255)
#error constant too large
#endif
#if (DUK_STRIDX_REG_EXP > 255)
#error constant too large
#endif
#if (DUK_STRIDX_UC_STRING > 255)
#error constant too large
#endif
#if (DUK_STRIDX_GLOBAL > 255)
#error constant too large
#endif
#if (DUK_STRIDX_OBJ_ENV > 255)
#error constant too large
#endif
#if (DUK_STRIDX_DEC_ENV > 255)
#error constant too large
#endif
#if (DUK_STRIDX_UC_POINTER > 255)
#error constant too large
#endif
#if (DUK_STRIDX_UC_THREAD > 255)
#error constant too large
#endif
#if (DUK_STRIDX_ARRAY_BUFFER > 255)
#error constant too large
#endif
#if (DUK_STRIDX_DATA_VIEW > 255)
#error constant too large
#endif
#if (DUK_STRIDX_INT8_ARRAY > 255)
#error constant too large
#endif
#if (DUK_STRIDX_UINT8_ARRAY > 255)
#error constant too large
#endif
#if (DUK_STRIDX_UINT8_CLAMPED_ARRAY > 255)
#error constant too large
#endif
#if (DUK_STRIDX_INT16_ARRAY > 255)
#error constant too large
#endif
#if (DUK_STRIDX_UINT16_ARRAY > 255)
#error constant too large
#endif
#if (DUK_STRIDX_INT32_ARRAY > 255)
#error constant too large
#endif
#if (DUK_STRIDX_UINT32_ARRAY > 255)
#error constant too large
#endif
#if (DUK_STRIDX_FLOAT32_ARRAY > 255)
#error constant too large
#endif
#if (DUK_STRIDX_FLOAT64_ARRAY > 255)
#error constant too large
#endif
#if (DUK_STRIDX_EMPTY_STRING > 255)
#error constant too large
#endif

/* Note: assumes that these string indexes are 8-bit, genstrings.py must ensure that */
DUK_INTERNAL duk_uint8_t duk_class_number_to_stridx[32] = {
	DUK_STRIDX_EMPTY_STRING,  /* NONE, intentionally empty */
	DUK_STRIDX_UC_OBJECT,
	DUK_STRIDX_ARRAY,
	DUK_STRIDX_UC_FUNCTION,
	DUK_STRIDX_UC_ARGUMENTS,
	DUK_STRIDX_UC_BOOLEAN,
	DUK_STRIDX_DATE,
	DUK_STRIDX_UC_ERROR,
	DUK_STRIDX_JSON,
	DUK_STRIDX_MATH,
	DUK_STRIDX_UC_NUMBER,
	DUK_STRIDX_REG_EXP,
	DUK_STRIDX_UC_STRING,
	DUK_STRIDX_GLOBAL,
	DUK_STRIDX_UC_SYMBOL,
	DUK_STRIDX_OBJ_ENV,
	DUK_STRIDX_DEC_ENV,
	DUK_STRIDX_UC_POINTER,
	DUK_STRIDX_UC_THREAD,
	DUK_STRIDX_ARRAY_BUFFER,
	DUK_STRIDX_DATA_VIEW,
	DUK_STRIDX_INT8_ARRAY,
	DUK_STRIDX_UINT8_ARRAY,
	DUK_STRIDX_UINT8_CLAMPED_ARRAY,
	DUK_STRIDX_INT16_ARRAY,
	DUK_STRIDX_UINT16_ARRAY,
	DUK_STRIDX_INT32_ARRAY,
	DUK_STRIDX_UINT32_ARRAY,
	DUK_STRIDX_FLOAT32_ARRAY,
	DUK_STRIDX_FLOAT64_ARRAY,
	DUK_STRIDX_EMPTY_STRING,  /* UNUSED, intentionally empty */
	DUK_STRIDX_EMPTY_STRING,  /* UNUSED, intentionally empty */
};
/*
 *  Default allocation functions.
 *
 *  Assumes behavior such as malloc allowing zero size, yielding
 *  a NULL or a unique pointer which is a no-op for free.
 */

/* #include duk_internal.h -> already included */

#if defined(DUK_USE_PROVIDE_DEFAULT_ALLOC_FUNCTIONS)
DUK_INTERNAL void *duk_default_alloc_function(void *udata, duk_size_t size) {
	void *res;
	DUK_UNREF(udata);
	res = DUK_ANSI_MALLOC(size);
	DUK_DDD(DUK_DDDPRINT("default alloc function: %lu -> %p",
	                     (unsigned long) size, (void *) res));
	return res;
}

DUK_INTERNAL void *duk_default_realloc_function(void *udata, void *ptr, duk_size_t newsize) {
	void *res;
	DUK_UNREF(udata);
	res = DUK_ANSI_REALLOC(ptr, newsize);
	DUK_DDD(DUK_DDDPRINT("default realloc function: %p %lu -> %p",
	                     (void *) ptr, (unsigned long) newsize, (void *) res));
	return res;
}

DUK_INTERNAL void duk_default_free_function(void *udata, void *ptr) {
	DUK_DDD(DUK_DDDPRINT("default free function: %p", (void *) ptr));
	DUK_UNREF(udata);
	DUK_ANSI_FREE(ptr);
}
#endif  /* DUK_USE_PROVIDE_DEFAULT_ALLOC_FUNCTIONS */
/*
 *  Buffer
 */

/* #include duk_internal.h -> already included */

DUK_EXTERNAL void *duk_resize_buffer(duk_hthread *thr, duk_idx_t idx, duk_size_t new_size) {
	duk_hbuffer_dynamic *h;

	DUK_ASSERT_API_ENTRY(thr);

	h = (duk_hbuffer_dynamic *) duk_require_hbuffer(thr, idx);
	DUK_ASSERT(h != NULL);

	if (!(DUK_HBUFFER_HAS_DYNAMIC(h) && !DUK_HBUFFER_HAS_EXTERNAL(h))) {
		DUK_ERROR_TYPE(thr, DUK_STR_WRONG_BUFFER_TYPE);
		DUK_WO_NORETURN(return NULL;);
	}

	/* Maximum size check is handled by callee. */
	duk_hbuffer_resize(thr, h, new_size);

	return DUK_HBUFFER_DYNAMIC_GET_DATA_PTR(thr->heap, h);
}

DUK_EXTERNAL void *duk_steal_buffer(duk_hthread *thr, duk_idx_t idx, duk_size_t *out_size) {
	duk_hbuffer_dynamic *h;
	void *ptr;
	duk_size_t sz;

	DUK_ASSERT_API_ENTRY(thr);

	h = (duk_hbuffer_dynamic *) duk_require_hbuffer(thr, idx);
	DUK_ASSERT(h != NULL);

	if (!(DUK_HBUFFER_HAS_DYNAMIC(h) && !DUK_HBUFFER_HAS_EXTERNAL(h))) {
		DUK_ERROR_TYPE(thr, DUK_STR_WRONG_BUFFER_TYPE);
		DUK_WO_NORETURN(return NULL;);
	}

	/* Forget the previous allocation, setting size to 0 and alloc to
	 * NULL.  Caller is responsible for freeing the previous allocation.
	 * Getting the allocation and clearing it is done in the same API
	 * call to avoid any chance of a realloc.
	 */
	ptr = DUK_HBUFFER_DYNAMIC_GET_DATA_PTR(thr->heap, h);
	sz = DUK_HBUFFER_DYNAMIC_GET_SIZE(h);
	if (out_size) {
		*out_size = sz;
	}
	DUK_HBUFFER_DYNAMIC_SET_DATA_PTR_NULL(thr->heap, h);
	DUK_HBUFFER_DYNAMIC_SET_SIZE(h, 0);

	return ptr;
}

DUK_EXTERNAL void duk_config_buffer(duk_hthread *thr, duk_idx_t idx, void *ptr, duk_size_t len) {
	duk_hbuffer_external *h;

	DUK_ASSERT_API_ENTRY(thr);

	h = (duk_hbuffer_external *) duk_require_hbuffer(thr, idx);
	DUK_ASSERT(h != NULL);

	if (!DUK_HBUFFER_HAS_EXTERNAL(h)) {
		DUK_ERROR_TYPE(thr, DUK_STR_WRONG_BUFFER_TYPE);
		DUK_WO_NORETURN(return;);
	}
	DUK_ASSERT(DUK_HBUFFER_HAS_DYNAMIC(h));

	DUK_HBUFFER_EXTERNAL_SET_DATA_PTR(thr->heap, h, ptr);
	DUK_HBUFFER_EXTERNAL_SET_SIZE(h, len);
}
/*
 *  Bytecode dump/load
 *
 *  The bytecode load primitive is more important performance-wise than the
 *  dump primitive.
 *
 *  Unlike most Duktape API calls, bytecode dump/load is not guaranteed to be
 *  memory safe for invalid arguments - caller beware!  There's little point
 *  in trying to achieve memory safety unless bytecode instructions are also
 *  validated which is not easy to do with indirect register references etc.
 */

/* #include duk_internal.h -> already included */

#if defined(DUK_USE_BYTECODE_DUMP_SUPPORT)

#define DUK__SER_MARKER  0xbf
#define DUK__SER_STRING  0x00
#define DUK__SER_NUMBER  0x01
#define DUK__BYTECODE_INITIAL_ALLOC 256
#define DUK__NO_FORMALS  0xffffffffUL

/*
 *  Dump/load helpers, xxx_raw() helpers do no buffer checks
 */

DUK_LOCAL duk_uint8_t *duk__load_string_raw(duk_hthread *thr, duk_uint8_t *p) {
	duk_uint32_t len;

	len = DUK_RAW_READ_U32_BE(p);
	duk_push_lstring(thr, (const char *) p, len);
	p += len;
	return p;
}

DUK_LOCAL duk_uint8_t *duk__load_buffer_raw(duk_hthread *thr, duk_uint8_t *p) {
	duk_uint32_t len;
	duk_uint8_t *buf;

	len = DUK_RAW_READ_U32_BE(p);
	buf = (duk_uint8_t *) duk_push_fixed_buffer_nozero(thr, (duk_size_t) len);
	DUK_ASSERT(buf != NULL);
	duk_memcpy((void *) buf, (const void *) p, (size_t) len);
	p += len;
	return p;
}

DUK_LOCAL duk_uint8_t *duk__dump_hstring_raw(duk_uint8_t *p, duk_hstring *h) {
	duk_size_t len;
	duk_uint32_t tmp32;

	DUK_ASSERT(h != NULL);

	len = DUK_HSTRING_GET_BYTELEN(h);
	DUK_ASSERT(len <= 0xffffffffUL);  /* string limits */
	tmp32 = (duk_uint32_t) len;
	DUK_RAW_WRITE_U32_BE(p, tmp32);
	duk_memcpy((void *) p,
	           (const void *) DUK_HSTRING_GET_DATA(h),
	           len);
	p += len;
	return p;
}

DUK_LOCAL duk_uint8_t *duk__dump_hbuffer_raw(duk_hthread *thr, duk_uint8_t *p, duk_hbuffer *h) {
	duk_size_t len;
	duk_uint32_t tmp32;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(h != NULL);
	DUK_UNREF(thr);

	len = DUK_HBUFFER_GET_SIZE(h);
	DUK_ASSERT(len <= 0xffffffffUL);  /* buffer limits */
	tmp32 = (duk_uint32_t) len;
	DUK_RAW_WRITE_U32_BE(p, tmp32);
	/* When len == 0, buffer data pointer may be NULL. */
	duk_memcpy_unsafe((void *) p,
	                  (const void *) DUK_HBUFFER_GET_DATA_PTR(thr->heap, h),
	                  len);
	p += len;
	return p;
}

DUK_LOCAL duk_uint8_t *duk__dump_string_prop(duk_hthread *thr, duk_uint8_t *p, duk_bufwriter_ctx *bw_ctx, duk_hobject *func, duk_small_uint_t stridx) {
	duk_hstring *h_str;
	duk_tval *tv;

	tv = duk_hobject_find_entry_tval_ptr_stridx(thr->heap, (duk_hobject *) func, stridx);
	if (tv != NULL && DUK_TVAL_IS_STRING(tv)) {
		h_str = DUK_TVAL_GET_STRING(tv);
		DUK_ASSERT(h_str != NULL);
	} else {
		h_str = DUK_HTHREAD_STRING_EMPTY_STRING(thr);
		DUK_ASSERT(h_str != NULL);
	}
	DUK_ASSERT(DUK_HSTRING_MAX_BYTELEN <= 0x7fffffffUL);  /* ensures no overflow */
	p = DUK_BW_ENSURE_RAW(thr, bw_ctx, 4U + DUK_HSTRING_GET_BYTELEN(h_str), p);
	p = duk__dump_hstring_raw(p, h_str);
	return p;
}

DUK_LOCAL duk_uint8_t *duk__dump_buffer_prop(duk_hthread *thr, duk_uint8_t *p, duk_bufwriter_ctx *bw_ctx, duk_hobject *func, duk_small_uint_t stridx) {
	duk_tval *tv;

	tv = duk_hobject_find_entry_tval_ptr_stridx(thr->heap, (duk_hobject *) func, stridx);
	if (tv != NULL && DUK_TVAL_IS_BUFFER(tv)) {
		duk_hbuffer *h_buf;
		h_buf = DUK_TVAL_GET_BUFFER(tv);
		DUK_ASSERT(h_buf != NULL);
		DUK_ASSERT(DUK_HBUFFER_MAX_BYTELEN <= 0x7fffffffUL);  /* ensures no overflow */
		p = DUK_BW_ENSURE_RAW(thr, bw_ctx, 4U + DUK_HBUFFER_GET_SIZE(h_buf), p);
		p = duk__dump_hbuffer_raw(thr, p, h_buf);
	} else {
		p = DUK_BW_ENSURE_RAW(thr, bw_ctx, 4U, p);
		DUK_RAW_WRITE_U32_BE(p, 0);
	}
	return p;
}

DUK_LOCAL duk_uint8_t *duk__dump_uint32_prop(duk_hthread *thr, duk_uint8_t *p, duk_bufwriter_ctx *bw_ctx, duk_hobject *func, duk_small_uint_t stridx, duk_uint32_t def_value) {
	duk_tval *tv;
	duk_uint32_t val;

	tv = duk_hobject_find_entry_tval_ptr_stridx(thr->heap, (duk_hobject *) func, stridx);
	if (tv != NULL && DUK_TVAL_IS_NUMBER(tv)) {
		val = (duk_uint32_t) DUK_TVAL_GET_NUMBER(tv);
	} else {
		val = def_value;
	}
	p = DUK_BW_ENSURE_RAW(thr, bw_ctx, 4U, p);
	DUK_RAW_WRITE_U32_BE(p, val);
	return p;
}

DUK_LOCAL duk_uint8_t *duk__dump_varmap(duk_hthread *thr, duk_uint8_t *p, duk_bufwriter_ctx *bw_ctx, duk_hobject *func) {
	duk_hobject *h;

	h = duk_hobject_get_varmap(thr, (duk_hobject *) func);
	if (h != NULL) {
		duk_uint_fast32_t i;

		/* We know _Varmap only has own properties so walk property
		 * table directly.  We also know _Varmap is dense and all
		 * values are numbers; assert for these.  GC and finalizers
		 * shouldn't affect _Varmap so side effects should be fine.
		 */
		for (i = 0; i < (duk_uint_fast32_t) DUK_HOBJECT_GET_ENEXT(h); i++) {
			duk_hstring *key;
			duk_tval *tv_val;
			duk_uint32_t val;

			key = DUK_HOBJECT_E_GET_KEY(thr->heap, h, i);
			DUK_ASSERT(key != NULL);  /* _Varmap is dense */
			DUK_ASSERT(!DUK_HOBJECT_E_SLOT_IS_ACCESSOR(thr->heap, h, i));
			tv_val = DUK_HOBJECT_E_GET_VALUE_TVAL_PTR(thr->heap, h, i);
			DUK_ASSERT(tv_val != NULL);
			DUK_ASSERT(DUK_TVAL_IS_NUMBER(tv_val));  /* known to be number; in fact an integer */
#if defined(DUK_USE_FASTINT)
			DUK_ASSERT(DUK_TVAL_IS_FASTINT(tv_val));
			DUK_ASSERT(DUK_TVAL_GET_FASTINT(tv_val) == (duk_int64_t) DUK_TVAL_GET_FASTINT_U32(tv_val));  /* known to be 32-bit */
			val = DUK_TVAL_GET_FASTINT_U32(tv_val);
#else
			val = (duk_uint32_t) DUK_TVAL_GET_NUMBER(tv_val);
#endif

			DUK_ASSERT(DUK_HSTRING_MAX_BYTELEN <= 0x7fffffffUL);  /* ensures no overflow */
			p = DUK_BW_ENSURE_RAW(thr, bw_ctx, 4U + DUK_HSTRING_GET_BYTELEN(key) + 4U, p);
			p = duk__dump_hstring_raw(p, key);
			DUK_RAW_WRITE_U32_BE(p, val);
		}
	}
	p = DUK_BW_ENSURE_RAW(thr, bw_ctx, 4U, p);
	DUK_RAW_WRITE_U32_BE(p, 0);  /* end of _Varmap */
	return p;
}

DUK_LOCAL duk_uint8_t *duk__dump_formals(duk_hthread *thr, duk_uint8_t *p, duk_bufwriter_ctx *bw_ctx, duk_hobject *func) {
	duk_harray *h;

	h = duk_hobject_get_formals(thr, (duk_hobject *) func);
	if (h != NULL) {
		duk_uint32_t i;

		/* Here we rely on _Formals being a dense array containing
		 * strings.  This should be the case unless _Formals has been
		 * tweaked by the application (which we don't support right
		 * now).
		 */

		p = DUK_BW_ENSURE_RAW(thr, bw_ctx, 4U, p);
		DUK_ASSERT(h->length != DUK__NO_FORMALS);  /* limits */
		DUK_RAW_WRITE_U32_BE(p, h->length);

		for (i = 0; i < h->length; i++) {
			duk_tval *tv_val;
			duk_hstring *varname;

			tv_val = DUK_HOBJECT_A_GET_VALUE_PTR(thr->heap, (duk_hobject *) h, i);
			DUK_ASSERT(tv_val != NULL);
			DUK_ASSERT(DUK_TVAL_IS_STRING(tv_val));

			varname = DUK_TVAL_GET_STRING(tv_val);
			DUK_ASSERT(varname != NULL);
			DUK_ASSERT(DUK_HSTRING_GET_BYTELEN(varname) >= 1);

			DUK_ASSERT(DUK_HSTRING_MAX_BYTELEN <= 0x7fffffffUL);  /* ensures no overflow */
			p = DUK_BW_ENSURE_RAW(thr, bw_ctx, 4U + DUK_HSTRING_GET_BYTELEN(varname), p);
			p = duk__dump_hstring_raw(p, varname);
		}
	} else {
		DUK_DD(DUK_DDPRINT("dumping function without _Formals, emit marker to indicate missing _Formals"));
		p = DUK_BW_ENSURE_RAW(thr, bw_ctx, 4U, p);
		DUK_RAW_WRITE_U32_BE(p, DUK__NO_FORMALS);  /* marker: no formals */
	}
	return p;
}

static duk_uint8_t *duk__dump_func(duk_hthread *thr, duk_hcompfunc *func, duk_bufwriter_ctx *bw_ctx, duk_uint8_t *p) {
	duk_tval *tv, *tv_end;
	duk_instr_t *ins, *ins_end;
	duk_hobject **fn, **fn_end;
	duk_hstring *h_str;
	duk_uint32_t count_instr;
	duk_uint32_t tmp32;
	duk_uint16_t tmp16;
	duk_double_t d;

	DUK_DD(DUK_DDPRINT("dumping function %p to %p: "
	                   "consts=[%p,%p[ (%ld bytes, %ld items), "
	                   "funcs=[%p,%p[ (%ld bytes, %ld items), "
	                   "code=[%p,%p[ (%ld bytes, %ld items)",
	                   (void *) func,
	                   (void *) p,
	                   (void *) DUK_HCOMPFUNC_GET_CONSTS_BASE(thr->heap, func),
	                   (void *) DUK_HCOMPFUNC_GET_CONSTS_END(thr->heap, func),
	                   (long) DUK_HCOMPFUNC_GET_CONSTS_SIZE(thr->heap, func),
	                   (long) DUK_HCOMPFUNC_GET_CONSTS_COUNT(thr->heap, func),
	                   (void *) DUK_HCOMPFUNC_GET_FUNCS_BASE(thr->heap, func),
	                   (void *) DUK_HCOMPFUNC_GET_FUNCS_END(thr->heap, func),
	                   (long) DUK_HCOMPFUNC_GET_FUNCS_SIZE(thr->heap, func),
	                   (long) DUK_HCOMPFUNC_GET_FUNCS_COUNT(thr->heap, func),
	                   (void *) DUK_HCOMPFUNC_GET_CODE_BASE(thr->heap, func),
	                   (void *) DUK_HCOMPFUNC_GET_CODE_END(thr->heap, func),
	                   (long) DUK_HCOMPFUNC_GET_CODE_SIZE(thr->heap, func),
	                   (long) DUK_HCOMPFUNC_GET_CODE_COUNT(thr->heap, func)));

	DUK_ASSERT(DUK_USE_ESBC_MAX_BYTES <= 0x7fffffffUL);  /* ensures no overflow */
	count_instr = (duk_uint32_t) DUK_HCOMPFUNC_GET_CODE_COUNT(thr->heap, func);
	p = DUK_BW_ENSURE_RAW(thr, bw_ctx, 3U * 4U + 2U * 2U + 3U * 4U + count_instr * 4U, p);

	/* Fixed header info. */
	tmp32 = count_instr;
	DUK_RAW_WRITE_U32_BE(p, tmp32);
	tmp32 = (duk_uint32_t) DUK_HCOMPFUNC_GET_CONSTS_COUNT(thr->heap, func);
	DUK_RAW_WRITE_U32_BE(p, tmp32);
	tmp32 = (duk_uint32_t) DUK_HCOMPFUNC_GET_FUNCS_COUNT(thr->heap, func);
	DUK_RAW_WRITE_U32_BE(p, tmp32);
	tmp16 = func->nregs;
	DUK_RAW_WRITE_U16_BE(p, tmp16);
	tmp16 = func->nargs;
	DUK_RAW_WRITE_U16_BE(p, tmp16);
#if defined(DUK_USE_DEBUGGER_SUPPORT)
	tmp32 = func->start_line;
	DUK_RAW_WRITE_U32_BE(p, tmp32);
	tmp32 = func->end_line;
	DUK_RAW_WRITE_U32_BE(p, tmp32);
#else
	DUK_RAW_WRITE_U32_BE(p, 0);
	DUK_RAW_WRITE_U32_BE(p, 0);
#endif
	tmp32 = DUK_HEAPHDR_GET_FLAGS((duk_heaphdr *) func);  /* masks flags, only duk_hobject flags */
	tmp32 &= ~(DUK_HOBJECT_FLAG_HAVE_FINALIZER);  /* finalizer flag is lost */
	DUK_RAW_WRITE_U32_BE(p, tmp32);

	/* Bytecode instructions: endian conversion needed unless
	 * platform is big endian.
	 */
	ins = DUK_HCOMPFUNC_GET_CODE_BASE(thr->heap, func);
	ins_end = DUK_HCOMPFUNC_GET_CODE_END(thr->heap, func);
	DUK_ASSERT((duk_size_t) (ins_end - ins) == (duk_size_t) count_instr);
#if defined(DUK_USE_INTEGER_BE)
	duk_memcpy_unsafe((void *) p, (const void *) ins, (size_t) (ins_end - ins));
	p += (size_t) (ins_end - ins);
#else
	while (ins != ins_end) {
		tmp32 = (duk_uint32_t) (*ins);
		DUK_RAW_WRITE_U32_BE(p, tmp32);
		ins++;
	}
#endif

	/* Constants: variable size encoding. */
	tv = DUK_HCOMPFUNC_GET_CONSTS_BASE(thr->heap, func);
	tv_end = DUK_HCOMPFUNC_GET_CONSTS_END(thr->heap, func);
	while (tv != tv_end) {
		/* constants are strings or numbers now */
		DUK_ASSERT(DUK_TVAL_IS_STRING(tv) ||
		           DUK_TVAL_IS_NUMBER(tv));

		if (DUK_TVAL_IS_STRING(tv)) {
			h_str = DUK_TVAL_GET_STRING(tv);
			DUK_ASSERT(h_str != NULL);
			DUK_ASSERT(DUK_HSTRING_MAX_BYTELEN <= 0x7fffffffUL);  /* ensures no overflow */
			p = DUK_BW_ENSURE_RAW(thr, bw_ctx, 1U + 4U + DUK_HSTRING_GET_BYTELEN(h_str), p);
			*p++ = DUK__SER_STRING;
			p = duk__dump_hstring_raw(p, h_str);
		} else {
			DUK_ASSERT(DUK_TVAL_IS_NUMBER(tv));
			p = DUK_BW_ENSURE_RAW(thr, bw_ctx, 1U + 8U, p);
			*p++ = DUK__SER_NUMBER;
			d = DUK_TVAL_GET_NUMBER(tv);
			DUK_RAW_WRITE_DOUBLE_BE(p, d);
		}
		tv++;
	}

	/* Inner functions recursively. */
	fn = (duk_hobject **) DUK_HCOMPFUNC_GET_FUNCS_BASE(thr->heap, func);
	fn_end = (duk_hobject **) DUK_HCOMPFUNC_GET_FUNCS_END(thr->heap, func);
	while (fn != fn_end) {
		/* XXX: This causes recursion up to inner function depth
		 * which is normally not an issue, e.g. mark-and-sweep uses
		 * a recursion limiter to avoid C stack issues.  Avoiding
		 * this would mean some sort of a work list or just refusing
		 * to serialize deep functions.
		 */
		DUK_ASSERT(DUK_HOBJECT_IS_COMPFUNC(*fn));
		p = duk__dump_func(thr, (duk_hcompfunc *) *fn, bw_ctx, p);
		fn++;
	}

	/* Lexenv and varenv are not dumped. */

	/* Object extra properties.
	 *
	 * There are some difference between function templates and functions.
	 * For example, function templates don't have .length and nargs is
	 * normally used to instantiate the functions.
	 */

	p = duk__dump_uint32_prop(thr, p, bw_ctx, (duk_hobject *) func, DUK_STRIDX_LENGTH, (duk_uint32_t) func->nargs);
#if defined(DUK_USE_FUNC_NAME_PROPERTY)
	p = duk__dump_string_prop(thr, p, bw_ctx, (duk_hobject *) func, DUK_STRIDX_NAME);
#endif
#if defined(DUK_USE_FUNC_FILENAME_PROPERTY)
	p = duk__dump_string_prop(thr, p, bw_ctx, (duk_hobject *) func, DUK_STRIDX_FILE_NAME);
#endif
#if defined(DUK_USE_PC2LINE)
	p = duk__dump_buffer_prop(thr, p, bw_ctx, (duk_hobject *) func, DUK_STRIDX_INT_PC2LINE);
#endif
	p = duk__dump_varmap(thr, p, bw_ctx, (duk_hobject *) func);
	p = duk__dump_formals(thr, p, bw_ctx, (duk_hobject *) func);

	DUK_DD(DUK_DDPRINT("serialized function %p -> final pointer %p", (void *) func, (void *) p));

	return p;
}

/* Load a function from bytecode.  The function object returned here must
 * match what is created by duk_js_push_closure() with respect to its flags,
 * properties, etc.
 *
 * NOTE: there are intentionally no input buffer length / bound checks.
 * Adding them would be easy but wouldn't ensure memory safety as untrusted
 * or broken bytecode is unsafe during execution unless the opcodes themselves
 * are validated (which is quite complex, especially for indirect opcodes).
 */

#define DUK__ASSERT_LEFT(n) do { \
		DUK_ASSERT((duk_size_t) (p_end - p) >= (duk_size_t) (n)); \
	} while (0)

static duk_uint8_t *duk__load_func(duk_hthread *thr, duk_uint8_t *p, duk_uint8_t *p_end) {
	duk_hcompfunc *h_fun;
	duk_hbuffer *h_data;
	duk_size_t data_size;
	duk_uint32_t count_instr, count_const, count_funcs;
	duk_uint32_t n;
	duk_uint32_t tmp32;
	duk_small_uint_t const_type;
	duk_uint8_t *fun_data;
	duk_uint8_t *q;
	duk_idx_t idx_base;
	duk_tval *tv1;
	duk_uarridx_t arr_idx;
	duk_uarridx_t arr_limit;
	duk_hobject *func_env;
	duk_bool_t need_pop;

	/* XXX: There's some overlap with duk_js_closure() here, but
	 * seems difficult to share code.  Ensure that the final function
	 * looks the same as created by duk_js_closure().
	 */

	DUK_ASSERT(thr != NULL);

	DUK_DD(DUK_DDPRINT("loading function, p=%p, p_end=%p", (void *) p, (void *) p_end));

	DUK__ASSERT_LEFT(3 * 4);
	count_instr = DUK_RAW_READ_U32_BE(p);
	count_const = DUK_RAW_READ_U32_BE(p);
	count_funcs = DUK_RAW_READ_U32_BE(p);

	data_size = sizeof(duk_tval) * count_const +
	            sizeof(duk_hobject *) * count_funcs +
	            sizeof(duk_instr_t) * count_instr;

	DUK_DD(DUK_DDPRINT("instr=%ld, const=%ld, funcs=%ld, data_size=%ld",
	                   (long) count_instr, (long) count_const,
	                   (long) count_const, (long) data_size));

	/* Value stack is used to ensure reachability of constants and
	 * inner functions being loaded.  Require enough space to handle
	 * large functions correctly.
	 */
	duk_require_stack(thr, (duk_idx_t) (2 + count_const + count_funcs));
	idx_base = duk_get_top(thr);

	/* Push function object, init flags etc.  This must match
	 * duk_js_push_closure() quite carefully.
	 */
	h_fun = duk_push_hcompfunc(thr);
	DUK_ASSERT(h_fun != NULL);
	DUK_ASSERT(DUK_HOBJECT_IS_COMPFUNC((duk_hobject *) h_fun));
	DUK_ASSERT(DUK_HCOMPFUNC_GET_DATA(thr->heap, h_fun) == NULL);
	DUK_ASSERT(DUK_HCOMPFUNC_GET_FUNCS(thr->heap, h_fun) == NULL);
	DUK_ASSERT(DUK_HCOMPFUNC_GET_BYTECODE(thr->heap, h_fun) == NULL);
	DUK_ASSERT(DUK_HOBJECT_GET_PROTOTYPE(thr->heap, (duk_hobject *) h_fun) == thr->builtins[DUK_BIDX_FUNCTION_PROTOTYPE]);

	h_fun->nregs = DUK_RAW_READ_U16_BE(p);
	h_fun->nargs = DUK_RAW_READ_U16_BE(p);
#if defined(DUK_USE_DEBUGGER_SUPPORT)
	h_fun->start_line = DUK_RAW_READ_U32_BE(p);
	h_fun->end_line = DUK_RAW_READ_U32_BE(p);
#else
	p += 8;  /* skip line info */
#endif

	/* duk_hcompfunc flags; quite version specific */
	tmp32 = DUK_RAW_READ_U32_BE(p);
	DUK_HEAPHDR_SET_FLAGS((duk_heaphdr *) h_fun, tmp32);  /* masks flags to only change duk_hobject flags */

	/* standard prototype (no need to set here, already set) */
	DUK_ASSERT(DUK_HOBJECT_GET_PROTOTYPE(thr->heap, (duk_hobject *) h_fun) == thr->builtins[DUK_BIDX_FUNCTION_PROTOTYPE]);
#if 0
	DUK_HOBJECT_SET_PROTOTYPE_UPDREF(thr, &h_fun->obj, thr->builtins[DUK_BIDX_FUNCTION_PROTOTYPE]);
#endif

	/* assert just a few critical flags */
	DUK_ASSERT(DUK_HEAPHDR_GET_TYPE((duk_heaphdr *) h_fun) == DUK_HTYPE_OBJECT);
	DUK_ASSERT(!DUK_HOBJECT_HAS_BOUNDFUNC(&h_fun->obj));
	DUK_ASSERT(DUK_HOBJECT_HAS_COMPFUNC(&h_fun->obj));
	DUK_ASSERT(!DUK_HOBJECT_HAS_NATFUNC(&h_fun->obj));
	DUK_ASSERT(!DUK_HOBJECT_IS_THREAD(&h_fun->obj));
	DUK_ASSERT(!DUK_HOBJECT_IS_PROXY(&h_fun->obj));
	DUK_ASSERT(!DUK_HOBJECT_HAS_EXOTIC_ARRAY(&h_fun->obj));
	DUK_ASSERT(!DUK_HOBJECT_HAS_EXOTIC_STRINGOBJ(&h_fun->obj));
	DUK_ASSERT(!DUK_HOBJECT_HAS_EXOTIC_ARGUMENTS(&h_fun->obj));

	/* Create function 'data' buffer but don't attach it yet. */
	fun_data = (duk_uint8_t *) duk_push_fixed_buffer_nozero(thr, data_size);
	DUK_ASSERT(fun_data != NULL);

	/* Load bytecode instructions. */
	DUK_ASSERT(sizeof(duk_instr_t) == 4);
	DUK__ASSERT_LEFT(count_instr * sizeof(duk_instr_t));
#if defined(DUK_USE_INTEGER_BE)
	q = fun_data + sizeof(duk_tval) * count_const + sizeof(duk_hobject *) * count_funcs;
	duk_memcpy((void *) q,
	           (const void *) p,
	           sizeof(duk_instr_t) * count_instr);
	p += sizeof(duk_instr_t) * count_instr;
#else
	q = fun_data + sizeof(duk_tval) * count_const + sizeof(duk_hobject *) * count_funcs;
	for (n = count_instr; n > 0; n--) {
		*((duk_instr_t *) (void *) q) = DUK_RAW_READ_U32_BE(p);
		q += sizeof(duk_instr_t);
	}
#endif

	/* Load constants onto value stack but don't yet copy to buffer. */
	for (n = count_const; n > 0; n--) {
		DUK__ASSERT_LEFT(1);
		const_type = DUK_RAW_READ_U8(p);
		switch (const_type) {
		case DUK__SER_STRING: {
			p = duk__load_string_raw(thr, p);
			break;
		}
		case DUK__SER_NUMBER: {
			/* Important to do a fastint check so that constants are
			 * properly read back as fastints.
			 */
			duk_tval tv_tmp;
			duk_double_t val;
			DUK__ASSERT_LEFT(8);
			val = DUK_RAW_READ_DOUBLE_BE(p);
			DUK_TVAL_SET_NUMBER_CHKFAST_SLOW(&tv_tmp, val);
			duk_push_tval(thr, &tv_tmp);
			break;
		}
		default: {
			goto format_error;
		}
		}
	}

	/* Load inner functions to value stack, but don't yet copy to buffer. */
	for (n = count_funcs; n > 0; n--) {
		p = duk__load_func(thr, p, p_end);
		if (p == NULL) {
			goto format_error;
		}
	}

	/* With constants and inner functions on value stack, we can now
	 * atomically finish the function 'data' buffer, bump refcounts,
	 * etc.
	 *
	 * Here we take advantage of the value stack being just a duk_tval
	 * array: we can just memcpy() the constants as long as we incref
	 * them afterwards.
	 */

	h_data = (duk_hbuffer *) duk_known_hbuffer(thr, idx_base + 1);
	DUK_ASSERT(!DUK_HBUFFER_HAS_DYNAMIC(h_data));
	DUK_HCOMPFUNC_SET_DATA(thr->heap, h_fun, h_data);
	DUK_HBUFFER_INCREF(thr, h_data);

	tv1 = duk_get_tval(thr, idx_base + 2);  /* may be NULL if no constants or inner funcs */
	DUK_ASSERT((count_const == 0 && count_funcs == 0) || tv1 != NULL);

	q = fun_data;
	duk_memcpy_unsafe((void *) q, (const void *) tv1, sizeof(duk_tval) * count_const);
	for (n = count_const; n > 0; n--) {
		DUK_TVAL_INCREF_FAST(thr, (duk_tval *) (void *) q);  /* no side effects */
		q += sizeof(duk_tval);
	}
	tv1 += count_const;

	DUK_HCOMPFUNC_SET_FUNCS(thr->heap, h_fun, (duk_hobject **) (void *) q);
	for (n = count_funcs; n > 0; n--) {
		duk_hobject *h_obj;

		DUK_ASSERT(DUK_TVAL_IS_OBJECT(tv1));
		h_obj = DUK_TVAL_GET_OBJECT(tv1);
		DUK_ASSERT(h_obj != NULL);
		tv1++;
		DUK_HOBJECT_INCREF(thr, h_obj);

		*((duk_hobject **) (void *) q) = h_obj;
		q += sizeof(duk_hobject *);
	}

	DUK_HCOMPFUNC_SET_BYTECODE(thr->heap, h_fun, (duk_instr_t *) (void *) q);

	/* The function object is now reachable and refcounts are fine,
	 * so we can pop off all the temporaries.
	 */
	DUK_DDD(DUK_DDDPRINT("function is reachable, reset top; func: %!iT", duk_get_tval(thr, idx_base)));
	duk_set_top(thr, idx_base + 1);

	/* Setup function properties. */
	tmp32 = DUK_RAW_READ_U32_BE(p);
	duk_push_u32(thr, tmp32);
	duk_xdef_prop_stridx_short(thr, -2, DUK_STRIDX_LENGTH, DUK_PROPDESC_FLAGS_C);

#if defined(DUK_USE_FUNC_NAME_PROPERTY)
	p = duk__load_string_raw(thr, p);  /* -> [ func funcname ] */
	func_env = thr->builtins[DUK_BIDX_GLOBAL_ENV];
	DUK_ASSERT(func_env != NULL);
	need_pop = 0;
	if (DUK_HOBJECT_HAS_NAMEBINDING((duk_hobject *) h_fun)) {
		/* Original function instance/template had NAMEBINDING.
		 * Must create a lexical environment on loading to allow
		 * recursive functions like 'function foo() { foo(); }'.
		 */
		duk_hdecenv *new_env;

		new_env = duk_hdecenv_alloc(thr,
		                            DUK_HOBJECT_FLAG_EXTENSIBLE |
		                            DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_DECENV));
		DUK_ASSERT(new_env != NULL);
		DUK_ASSERT(new_env->thread == NULL);  /* Closed. */
		DUK_ASSERT(new_env->varmap == NULL);
		DUK_ASSERT(new_env->regbase_byteoff == 0);
		DUK_HDECENV_ASSERT_VALID(new_env);
		DUK_ASSERT(DUK_HOBJECT_GET_PROTOTYPE(thr->heap, (duk_hobject *) new_env) == NULL);
		DUK_HOBJECT_SET_PROTOTYPE(thr->heap, (duk_hobject *) new_env, func_env);
		DUK_HOBJECT_INCREF(thr, func_env);

		func_env = (duk_hobject *) new_env;

		duk_push_hobject(thr, (duk_hobject *) new_env);

		duk_dup_m2(thr);                                  /* -> [ func funcname env funcname ] */
		duk_dup(thr, idx_base);                           /* -> [ func funcname env funcname func ] */
		duk_xdef_prop(thr, -3, DUK_PROPDESC_FLAGS_NONE);  /* -> [ func funcname env ] */

		need_pop = 1;  /* Need to pop env, but -after- updating h_fun and increfs. */
	}
	DUK_ASSERT(func_env != NULL);
	DUK_HCOMPFUNC_SET_LEXENV(thr->heap, h_fun, func_env);
	DUK_HCOMPFUNC_SET_VARENV(thr->heap, h_fun, func_env);
	DUK_HOBJECT_INCREF(thr, func_env);
	DUK_HOBJECT_INCREF(thr, func_env);
	if (need_pop) {
		duk_pop(thr);
	}
	duk_xdef_prop_stridx_short(thr, -2, DUK_STRIDX_NAME, DUK_PROPDESC_FLAGS_C);
#endif  /* DUK_USE_FUNC_NAME_PROPERTY */

#if defined(DUK_USE_FUNC_FILENAME_PROPERTY)
	p = duk__load_string_raw(thr, p);
	duk_xdef_prop_stridx_short(thr, -2, DUK_STRIDX_FILE_NAME, DUK_PROPDESC_FLAGS_C);
#endif  /* DUK_USE_FUNC_FILENAME_PROPERTY */

	if (DUK_HOBJECT_HAS_CONSTRUCTABLE((duk_hobject *) h_fun)) {
		/* Restore empty external .prototype only for constructable
		 * functions.  The prototype object should inherit from
		 * Object.prototype.
		 */
		duk_push_object(thr);
		DUK_ASSERT(!duk_is_bare_object(thr, -1));
		duk_dup_m2(thr);
		duk_xdef_prop_stridx_short(thr, -2, DUK_STRIDX_CONSTRUCTOR, DUK_PROPDESC_FLAGS_WC);  /* func.prototype.constructor = func */
		duk_compact_m1(thr);
		duk_xdef_prop_stridx_short(thr, -2, DUK_STRIDX_PROTOTYPE, DUK_PROPDESC_FLAGS_W);
	}

#if defined(DUK_USE_PC2LINE)
	p = duk__load_buffer_raw(thr, p);
	duk_xdef_prop_stridx_short(thr, -2, DUK_STRIDX_INT_PC2LINE, DUK_PROPDESC_FLAGS_WC);
#endif  /* DUK_USE_PC2LINE */

	duk_push_bare_object(thr);  /* _Varmap */
	for (;;) {
		/* XXX: awkward */
		p = duk__load_string_raw(thr, p);
		if (duk_get_length(thr, -1) == 0) {
			duk_pop(thr);
			break;
		}
		tmp32 = DUK_RAW_READ_U32_BE(p);
		duk_push_u32(thr, tmp32);
		duk_put_prop(thr, -3);
	}
	duk_compact_m1(thr);
	duk_xdef_prop_stridx_short(thr, -2, DUK_STRIDX_INT_VARMAP, DUK_PROPDESC_FLAGS_NONE);

	/* _Formals may have been missing in the original function, which is
	 * handled using a marker length.
	 */
	arr_limit = DUK_RAW_READ_U32_BE(p);
	if (arr_limit != DUK__NO_FORMALS) {
		duk_push_bare_array(thr);  /* _Formals */
		for (arr_idx = 0; arr_idx < arr_limit; arr_idx++) {
			p = duk__load_string_raw(thr, p);
			duk_put_prop_index(thr, -2, arr_idx);
		}
		duk_compact_m1(thr);
		duk_xdef_prop_stridx_short(thr, -2, DUK_STRIDX_INT_FORMALS, DUK_PROPDESC_FLAGS_NONE);
	} else {
		DUK_DD(DUK_DDPRINT("no _Formals in dumped function"));
	}

	/* Return with final function pushed on stack top. */
	DUK_DD(DUK_DDPRINT("final loaded function: %!iT", duk_get_tval(thr, -1)));
	DUK_ASSERT_TOP(thr, idx_base + 1);
	return p;

 format_error:
	return NULL;
}

DUK_EXTERNAL void duk_dump_function(duk_hthread *thr) {
	duk_hcompfunc *func;
	duk_bufwriter_ctx bw_ctx_alloc;
	duk_bufwriter_ctx *bw_ctx = &bw_ctx_alloc;
	duk_uint8_t *p;

	DUK_ASSERT_API_ENTRY(thr);

	/* Bound functions don't have all properties so we'd either need to
	 * lookup the non-bound target function or reject bound functions.
	 * For now, bound functions are rejected with TypeError.
	 */
	func = duk_require_hcompfunc(thr, -1);
	DUK_ASSERT(func != NULL);
	DUK_ASSERT(!DUK_HOBJECT_HAS_BOUNDFUNC(&func->obj));

	/* Estimating the result size beforehand would be costly, so
	 * start with a reasonable size and extend as needed.
	 */
	DUK_BW_INIT_PUSHBUF(thr, bw_ctx, DUK__BYTECODE_INITIAL_ALLOC);
	p = DUK_BW_GET_PTR(thr, bw_ctx);
	*p++ = DUK__SER_MARKER;
	p = duk__dump_func(thr, func, bw_ctx, p);
	DUK_BW_SET_PTR(thr, bw_ctx, p);
	DUK_BW_COMPACT(thr, bw_ctx);

	DUK_DD(DUK_DDPRINT("serialized result: %!T", duk_get_tval(thr, -1)));

	duk_remove_m2(thr);  /* [ ... func buf ] -> [ ... buf ] */
}

DUK_EXTERNAL void duk_load_function(duk_hthread *thr) {
	duk_uint8_t *p_buf, *p, *p_end;
	duk_size_t sz;

	DUK_ASSERT_API_ENTRY(thr);

	p_buf = (duk_uint8_t *) duk_require_buffer(thr, -1, &sz);
	DUK_ASSERT(p_buf != NULL);

	/* The caller is responsible for being sure that bytecode being loaded
	 * is valid and trusted.  Invalid bytecode can cause memory unsafe
	 * behavior directly during loading or later during bytecode execution
	 * (instruction validation would be quite complex to implement).
	 *
	 * This signature check is the only sanity check for detecting
	 * accidental invalid inputs.  The initial byte ensures no ordinary
	 * string or Symbol will be accepted by accident.
	 */
	p = p_buf;
	p_end = p_buf + sz;
	if (sz < 1 || p[0] != DUK__SER_MARKER) {
		goto format_error;
	}
	p++;

	p = duk__load_func(thr, p, p_end);
	if (p == NULL) {
		goto format_error;
	}

	duk_remove_m2(thr);  /* [ ... buf func ] -> [ ... func ] */
	return;

 format_error:
	DUK_ERROR_TYPE(thr, DUK_STR_INVALID_BYTECODE);
	DUK_WO_NORETURN(return;);
}

#else  /* DUK_USE_BYTECODE_DUMP_SUPPORT */

DUK_EXTERNAL void duk_dump_function(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ERROR_UNSUPPORTED(thr);
	DUK_WO_NORETURN(return;);
}

DUK_EXTERNAL void duk_load_function(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ERROR_UNSUPPORTED(thr);
	DUK_WO_NORETURN(return;);
}

#endif  /* DUK_USE_BYTECODE_DUMP_SUPPORT */

/* automatic undefs */
#undef DUK__ASSERT_LEFT
#undef DUK__BYTECODE_INITIAL_ALLOC
#undef DUK__NO_FORMALS
#undef DUK__SER_MARKER
#undef DUK__SER_NUMBER
#undef DUK__SER_STRING
/*
 *  Calls.
 *
 *  Protected variants should avoid ever throwing an error.  Must be careful
 *  to catch errors related to value stack manipulation and property lookup,
 *  not just the call itself.
 *
 *  The only exception is when arguments are insane, e.g. nargs/nrets are out
 *  of bounds; in such cases an error is thrown for two reasons.  First, we
 *  can't always respect the value stack input/output guarantees in such cases
 *  so the caller would end up with the value stack in an unexpected state.
 *  Second, an attempt to create an error might itself fail (although this
 *  could be avoided by pushing a preallocated object/string or a primitive
 *  value).
 */

/* #include duk_internal.h -> already included */

/*
 *  Helpers
 */

struct duk__pcall_prop_args {
	duk_idx_t obj_idx;
	duk_idx_t nargs;
	duk_small_uint_t call_flags;
};
typedef struct duk__pcall_prop_args duk__pcall_prop_args;

struct duk__pcall_method_args {
	duk_idx_t nargs;
	duk_small_uint_t call_flags;
};
typedef struct duk__pcall_method_args duk__pcall_method_args;

struct duk__pcall_args {
	duk_idx_t nargs;
	duk_small_uint_t call_flags;
};
typedef struct duk__pcall_args duk__pcall_args;

/* Compute and validate idx_func for a certain 'nargs' and 'other'
 * parameter count (1 or 2, depending on whether 'this' binding is
 * present).
 */
DUK_LOCAL duk_idx_t duk__call_get_idx_func(duk_hthread *thr, duk_idx_t nargs, duk_idx_t other) {
	duk_idx_t idx_func;

	/* XXX: byte arithmetic? */

	DUK_ASSERT(other >= 0);

	idx_func = duk_get_top(thr) - nargs - other;
	if (DUK_UNLIKELY((idx_func | nargs) < 0)) {  /* idx_func < 0 || nargs < 0; OR sign bits */
		DUK_ERROR_TYPE_INVALID_ARGS(thr);
		DUK_WO_NORETURN(return 0;);
	}
	DUK_ASSERT(duk_is_valid_index(thr, idx_func));
	return idx_func;
}

/* Compute idx_func, assume index will be valid.  This is a valid assumption
 * for protected calls: nargs < 0 is checked explicitly and duk_safe_call()
 * validates the argument count.
 */
DUK_LOCAL duk_idx_t duk__call_get_idx_func_unvalidated(duk_hthread *thr, duk_idx_t nargs, duk_idx_t other) {
	duk_idx_t idx_func;

	/* XXX: byte arithmetic? */

	DUK_ASSERT(nargs >= 0);
	DUK_ASSERT(other >= 0);

	idx_func = duk_get_top(thr) - nargs - other;
	DUK_ASSERT(idx_func >= 0);
	DUK_ASSERT(duk_is_valid_index(thr, idx_func));
	return idx_func;
}

/* Prepare value stack for a method call through an object property.
 * May currently throw an error e.g. when getting the property.
 */
DUK_LOCAL void duk__call_prop_prep_stack(duk_hthread *thr, duk_idx_t normalized_obj_idx, duk_idx_t nargs) {
	DUK_CTX_ASSERT_VALID(thr);
	DUK_ASSERT(nargs >= 0);

	DUK_DDD(DUK_DDDPRINT("duk__call_prop_prep_stack, normalized_obj_idx=%ld, nargs=%ld, stacktop=%ld",
	                     (long) normalized_obj_idx, (long) nargs, (long) duk_get_top(thr)));

	/* [... key arg1 ... argN] */

	/* duplicate key */
	duk_dup(thr, -nargs - 1);  /* Note: -nargs alone would fail for nargs == 0, this is OK */
	(void) duk_get_prop(thr, normalized_obj_idx);

	DUK_DDD(DUK_DDDPRINT("func: %!T", (duk_tval *) duk_get_tval(thr, -1)));

#if defined(DUK_USE_VERBOSE_ERRORS)
	if (DUK_UNLIKELY(!duk_is_callable(thr, -1))) {
		duk_tval *tv_base;
		duk_tval *tv_key;

		/* tv_targ is passed on stack top (at index -1). */
		tv_base = DUK_GET_TVAL_POSIDX(thr, normalized_obj_idx);
		tv_key = DUK_GET_TVAL_NEGIDX(thr, -nargs - 2);
		DUK_ASSERT(tv_base >= thr->valstack_bottom && tv_base < thr->valstack_top);
		DUK_ASSERT(tv_key >= thr->valstack_bottom && tv_key < thr->valstack_top);

		duk_call_setup_propcall_error(thr, tv_base, tv_key);
	}
#endif

	/* [... key arg1 ... argN func] */

	duk_replace(thr, -nargs - 2);

	/* [... func arg1 ... argN] */

	duk_dup(thr, normalized_obj_idx);
	duk_insert(thr, -nargs - 1);

	/* [... func this arg1 ... argN] */
}

DUK_EXTERNAL void duk_call(duk_hthread *thr, duk_idx_t nargs) {
	duk_small_uint_t call_flags;
	duk_idx_t idx_func;

	DUK_ASSERT_API_ENTRY(thr);

	idx_func = duk__call_get_idx_func(thr, nargs, 1);
	DUK_ASSERT(duk_is_valid_index(thr, idx_func));

	duk_insert_undefined(thr, idx_func + 1);

	call_flags = 0;  /* not protected, respect reclimit, not constructor */
	duk_handle_call_unprotected(thr, idx_func, call_flags);
}

DUK_EXTERNAL void duk_call_method(duk_hthread *thr, duk_idx_t nargs) {
	duk_small_uint_t call_flags;
	duk_idx_t idx_func;

	DUK_ASSERT_API_ENTRY(thr);

	idx_func = duk__call_get_idx_func(thr, nargs, 2);
	DUK_ASSERT(duk_is_valid_index(thr, idx_func));

	call_flags = 0;  /* not protected, respect reclimit, not constructor */
	duk_handle_call_unprotected(thr, idx_func, call_flags);
}

DUK_EXTERNAL void duk_call_prop(duk_hthread *thr, duk_idx_t obj_idx, duk_idx_t nargs) {
	/*
	 *  XXX: if duk_handle_call() took values through indices, this could be
	 *  made much more sensible.  However, duk_handle_call() needs to fudge
	 *  the 'this' and 'func' values to handle bound functions, which is now
	 *  done "in-place", so this is not a trivial change.
	 */

	DUK_ASSERT_API_ENTRY(thr);

	obj_idx = duk_require_normalize_index(thr, obj_idx);  /* make absolute */
	if (DUK_UNLIKELY(nargs < 0)) {
		DUK_ERROR_TYPE_INVALID_ARGS(thr);
		DUK_WO_NORETURN(return;);
	}

	duk__call_prop_prep_stack(thr, obj_idx, nargs);

	duk_call_method(thr, nargs);
}

DUK_LOCAL duk_ret_t duk__pcall_raw(duk_hthread *thr, void *udata) {
	duk__pcall_args *args;
	duk_idx_t idx_func;
	duk_int_t ret;

	DUK_CTX_ASSERT_VALID(thr);
	DUK_ASSERT(udata != NULL);

	args = (duk__pcall_args *) udata;
	idx_func = duk__call_get_idx_func_unvalidated(thr, args->nargs, 1);
	DUK_ASSERT(duk_is_valid_index(thr, idx_func));

	duk_insert_undefined(thr, idx_func + 1);

	ret = duk_handle_call_unprotected(thr, idx_func, args->call_flags);
	DUK_ASSERT(ret == 0);
	DUK_UNREF(ret);

	return 1;
}

DUK_EXTERNAL duk_int_t duk_pcall(duk_hthread *thr, duk_idx_t nargs) {
	duk__pcall_args args;

	DUK_ASSERT_API_ENTRY(thr);

	args.nargs = nargs;
	if (DUK_UNLIKELY(nargs < 0)) {
		DUK_ERROR_TYPE_INVALID_ARGS(thr);
		DUK_WO_NORETURN(return DUK_EXEC_ERROR;);
	}
	args.call_flags = 0;

	return duk_safe_call(thr, duk__pcall_raw, (void *) &args /*udata*/, nargs + 1 /*nargs*/, 1 /*nrets*/);
}

DUK_LOCAL duk_ret_t duk__pcall_method_raw(duk_hthread *thr, void *udata) {
	duk__pcall_method_args *args;
	duk_idx_t idx_func;
	duk_int_t ret;

	DUK_CTX_ASSERT_VALID(thr);
	DUK_ASSERT(udata != NULL);

	args = (duk__pcall_method_args *) udata;

	idx_func = duk__call_get_idx_func_unvalidated(thr, args->nargs, 2);
	DUK_ASSERT(duk_is_valid_index(thr, idx_func));

	ret = duk_handle_call_unprotected(thr, idx_func, args->call_flags);
	DUK_ASSERT(ret == 0);
	DUK_UNREF(ret);

	return 1;
}

DUK_INTERNAL duk_int_t duk_pcall_method_flags(duk_hthread *thr, duk_idx_t nargs, duk_small_uint_t call_flags) {
	duk__pcall_method_args args;

	DUK_ASSERT_API_ENTRY(thr);

	args.nargs = nargs;
	if (DUK_UNLIKELY(nargs < 0)) {
		DUK_ERROR_TYPE_INVALID_ARGS(thr);
		DUK_WO_NORETURN(return DUK_EXEC_ERROR;);
	}
	args.call_flags = call_flags;

	return duk_safe_call(thr, duk__pcall_method_raw, (void *) &args /*udata*/, nargs + 2 /*nargs*/, 1 /*nrets*/);
}

DUK_EXTERNAL duk_int_t duk_pcall_method(duk_hthread *thr, duk_idx_t nargs) {
	DUK_ASSERT_API_ENTRY(thr);

	return duk_pcall_method_flags(thr, nargs, 0);
}

DUK_LOCAL duk_ret_t duk__pcall_prop_raw(duk_hthread *thr, void *udata) {
	duk__pcall_prop_args *args;
	duk_idx_t obj_idx;
	duk_int_t ret;

	DUK_CTX_ASSERT_VALID(thr);
	DUK_ASSERT(udata != NULL);

	args = (duk__pcall_prop_args *) udata;

	obj_idx = duk_require_normalize_index(thr, args->obj_idx);  /* make absolute */
	duk__call_prop_prep_stack(thr, obj_idx, args->nargs);

	ret = duk_handle_call_unprotected_nargs(thr, args->nargs, args->call_flags);
	DUK_ASSERT(ret == 0);
	DUK_UNREF(ret);
	return 1;
}

DUK_EXTERNAL duk_int_t duk_pcall_prop(duk_hthread *thr, duk_idx_t obj_idx, duk_idx_t nargs) {
	duk__pcall_prop_args args;

	DUK_ASSERT_API_ENTRY(thr);

	args.obj_idx = obj_idx;
	args.nargs = nargs;
	if (DUK_UNLIKELY(nargs < 0)) {
		DUK_ERROR_TYPE_INVALID_ARGS(thr);
		DUK_WO_NORETURN(return DUK_EXEC_ERROR;);
	}
	args.call_flags = 0;

	return duk_safe_call(thr, duk__pcall_prop_raw, (void *) &args /*udata*/, nargs + 1 /*nargs*/, 1 /*nrets*/);
}

DUK_EXTERNAL duk_int_t duk_safe_call(duk_hthread *thr, duk_safe_call_function func, void *udata, duk_idx_t nargs, duk_idx_t nrets) {
	duk_int_t rc;

	DUK_ASSERT_API_ENTRY(thr);

	/* nargs condition; fail if: top - bottom < nargs
	 *                      <=>  top < bottom + nargs
	 * nrets condition; fail if: end - (top - nargs) < nrets
	 *                      <=>  end - top + nargs < nrets
	 *                      <=>  end + nargs < top + nrets
	 */
	/* XXX: check for any reserve? */

	if (DUK_UNLIKELY((nargs | nrets) < 0 ||  /* nargs < 0 || nrets < 0; OR sign bits */
	                 thr->valstack_top < thr->valstack_bottom + nargs ||        /* nargs too large compared to top */
	                 thr->valstack_end + nargs < thr->valstack_top + nrets)) {  /* nrets too large compared to reserve */
		DUK_D(DUK_DPRINT("not enough stack reserve for safe call or invalid arguments: "
		                 "nargs=%ld < 0 (?), nrets=%ld < 0 (?), top=%ld < bottom=%ld + nargs=%ld (?), "
		                 "end=%ld + nargs=%ld < top=%ld + nrets=%ld (?)",
		                  (long) nargs,
		                  (long) nrets,
		                  (long) (thr->valstack_top - thr->valstack),
		                  (long) (thr->valstack_bottom - thr->valstack),
		                  (long) nargs,
		                  (long) (thr->valstack_end - thr->valstack),
		                  (long) nargs,
		                  (long) (thr->valstack_top - thr->valstack),
		                  (long) nrets));
		DUK_ERROR_TYPE_INVALID_ARGS(thr);
		DUK_WO_NORETURN(return DUK_EXEC_ERROR;);
	}

	rc = duk_handle_safe_call(thr,           /* thread */
	                          func,          /* func */
	                          udata,         /* udata */
	                          nargs,         /* num_stack_args */
	                          nrets);        /* num_stack_res */

	return rc;
}

DUK_EXTERNAL void duk_new(duk_hthread *thr, duk_idx_t nargs) {
	duk_idx_t idx_func;

	DUK_ASSERT_API_ENTRY(thr);

	idx_func = duk__call_get_idx_func(thr, nargs, 1);
	DUK_ASSERT(duk_is_valid_index(thr, idx_func));

	duk_push_object(thr);  /* default instance; internal proto updated by call handling */
	duk_insert(thr, idx_func + 1);

	duk_handle_call_unprotected(thr, idx_func, DUK_CALL_FLAG_CONSTRUCT);
}

DUK_LOCAL duk_ret_t duk__pnew_helper(duk_hthread *thr, void *udata) {
	duk_idx_t nargs;

	DUK_ASSERT(udata != NULL);
	nargs = *((duk_idx_t *) udata);

	duk_new(thr, nargs);
	return 1;
}

DUK_EXTERNAL duk_int_t duk_pnew(duk_hthread *thr, duk_idx_t nargs) {
	duk_int_t rc;

	DUK_ASSERT_API_ENTRY(thr);

	/* For now, just use duk_safe_call() to wrap duk_new().  We can't
	 * simply use a protected duk_handle_call() because pushing the
	 * default instance might throw.
	 */

	if (DUK_UNLIKELY(nargs < 0)) {
		DUK_ERROR_TYPE_INVALID_ARGS(thr);
		DUK_WO_NORETURN(return DUK_EXEC_ERROR;);
	}

	rc = duk_safe_call(thr, duk__pnew_helper, (void *) &nargs /*udata*/, nargs + 1 /*nargs*/, 1 /*nrets*/);
	return rc;
}

DUK_EXTERNAL duk_bool_t duk_is_constructor_call(duk_hthread *thr) {
	duk_activation *act;

	DUK_ASSERT_API_ENTRY(thr);

	act = thr->callstack_curr;
	if (act != NULL) {
		return ((act->flags & DUK_ACT_FLAG_CONSTRUCT) != 0 ? 1 : 0);
	}
	return 0;
}

DUK_EXTERNAL void duk_require_constructor_call(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);

	if (!duk_is_constructor_call(thr)) {
		DUK_ERROR_TYPE(thr, DUK_STR_CONSTRUCT_ONLY);
		DUK_WO_NORETURN(return;);
	}
}

DUK_EXTERNAL duk_bool_t duk_is_strict_call(duk_hthread *thr) {
	duk_activation *act;

	/* For user code this could just return 1 (strict) always
	 * because all Duktape/C functions are considered strict,
	 * and strict is also the default when nothing is running.
	 * However, Duktape may call this function internally when
	 * the current activation is an ECMAScript function, so
	 * this cannot be replaced by a 'return 1' without fixing
	 * the internal call sites.
	 */

	DUK_ASSERT_API_ENTRY(thr);

	act = thr->callstack_curr;
	if (act != NULL) {
		return ((act->flags & DUK_ACT_FLAG_STRICT) != 0 ? 1 : 0);
	} else {
		/* Strict by default. */
		return 1;
	}
}

/*
 *  Duktape/C function magic
 */

DUK_EXTERNAL duk_int_t duk_get_current_magic(duk_hthread *thr) {
	duk_activation *act;
	duk_hobject *func;

	DUK_ASSERT_API_ENTRY(thr);

	act = thr->callstack_curr;
	if (act) {
		func = DUK_ACT_GET_FUNC(act);
		if (!func) {
			duk_tval *tv = &act->tv_func;
			duk_small_uint_t lf_flags;
			lf_flags = DUK_TVAL_GET_LIGHTFUNC_FLAGS(tv);
			return (duk_int_t) DUK_LFUNC_FLAGS_GET_MAGIC(lf_flags);
		}
		DUK_ASSERT(func != NULL);

		if (DUK_HOBJECT_IS_NATFUNC(func)) {
			duk_hnatfunc *nf = (duk_hnatfunc *) func;
			return (duk_int_t) nf->magic;
		}
	}
	return 0;
}

DUK_EXTERNAL duk_int_t duk_get_magic(duk_hthread *thr, duk_idx_t idx) {
	duk_tval *tv;
	duk_hobject *h;

	DUK_ASSERT_API_ENTRY(thr);

	tv = duk_require_tval(thr, idx);
	if (DUK_TVAL_IS_OBJECT(tv)) {
		h = DUK_TVAL_GET_OBJECT(tv);
		DUK_ASSERT(h != NULL);
		if (!DUK_HOBJECT_HAS_NATFUNC(h)) {
			goto type_error;
		}
		return (duk_int_t) ((duk_hnatfunc *) h)->magic;
	} else if (DUK_TVAL_IS_LIGHTFUNC(tv)) {
		duk_small_uint_t lf_flags = DUK_TVAL_GET_LIGHTFUNC_FLAGS(tv);
		return (duk_int_t) DUK_LFUNC_FLAGS_GET_MAGIC(lf_flags);
	}

	/* fall through */
 type_error:
	DUK_ERROR_TYPE(thr, DUK_STR_UNEXPECTED_TYPE);
	DUK_WO_NORETURN(return 0;);
}

DUK_EXTERNAL void duk_set_magic(duk_hthread *thr, duk_idx_t idx, duk_int_t magic) {
	duk_hnatfunc *nf;

	DUK_ASSERT_API_ENTRY(thr);

	nf = duk_require_hnatfunc(thr, idx);
	DUK_ASSERT(nf != NULL);
	nf->magic = (duk_int16_t) magic;
}

/*
 *  Misc helpers
 */

/* Resolve a bound function on value stack top to a non-bound target
 * (leave other values as is).
 */
DUK_INTERNAL void duk_resolve_nonbound_function(duk_hthread *thr) {
	duk_tval *tv;

	DUK_HTHREAD_ASSERT_VALID(thr);

	tv = DUK_GET_TVAL_NEGIDX(thr, -1);
	if (DUK_TVAL_IS_OBJECT(tv)) {
		duk_hobject *h;

		h = DUK_TVAL_GET_OBJECT(tv);
		DUK_ASSERT(h != NULL);
		if (DUK_HOBJECT_HAS_BOUNDFUNC(h)) {
			duk_push_tval(thr, &((duk_hboundfunc *) (void *) h)->target);
			duk_replace(thr, -2);
#if 0
			DUK_TVAL_SET_TVAL(tv, &((duk_hboundfunc *) h)->target);
			DUK_TVAL_INCREF(thr, tv);
			DUK_HOBJECT_DECREF_NORZ(thr, h);
#endif
			/* Rely on Function.prototype.bind() on never creating a bound
			 * function whose target is not proper.  This is now safe
			 * because the target is not even an internal property but a
			 * struct member.
			 */
			DUK_ASSERT(duk_is_lightfunc(thr, -1) || duk_is_callable(thr, -1));
		}
	}

	/* Lightfuncs cannot be bound but are always callable and
	 * constructable.
	 */
}
/*
 *  Encoding and decoding basic formats: hex, base64.
 *
 *  These are in-place operations which may allow an optimized implementation.
 *
 *  Base-64: https://tools.ietf.org/html/rfc4648#section-4
 */

/* #include duk_internal.h -> already included */

/*
 *  Misc helpers
 */

/* Shared handling for encode/decode argument.  Fast path handling for
 * buffer and string values because they're the most common.  In particular,
 * avoid creating a temporary string or buffer when possible.  Return value
 * is guaranteed to be non-NULL, even for zero length input.
 */
DUK_LOCAL const duk_uint8_t *duk__prep_codec_arg(duk_hthread *thr, duk_idx_t idx, duk_size_t *out_len) {
	const void *def_ptr = (const void *) out_len;  /* Any non-NULL pointer will do. */
	const void *ptr;
	duk_bool_t isbuffer;

	DUK_ASSERT(out_len != NULL);
	DUK_ASSERT(def_ptr != NULL);
	DUK_ASSERT(duk_is_valid_index(thr, idx));  /* checked by caller */

	ptr = (const void *) duk_get_buffer_data_raw(thr, idx, out_len, NULL /*def_ptr*/, 0 /*def_size*/, 0 /*throw_flag*/, &isbuffer);
	if (isbuffer) {
		DUK_ASSERT(ptr != NULL || *out_len == 0U);
		if (DUK_UNLIKELY(ptr == NULL)) {
			ptr = def_ptr;
		}
		DUK_ASSERT(ptr != NULL);
	} else {
		/* For strings a non-NULL pointer is always guaranteed because
		 * at least a NUL will be present.
		 */
		ptr = (const void *) duk_to_lstring(thr, idx, out_len);
		DUK_ASSERT(ptr != NULL);
	}
	DUK_ASSERT(ptr != NULL);
	return (const duk_uint8_t *) ptr;
}

/*
 *  Base64
 */

#if defined(DUK_USE_BASE64_SUPPORT)
/* Bytes emitted for number of padding characters in range [0,4]. */
DUK_LOCAL const duk_int8_t duk__base64_decode_nequal_step[5] = {
	3,   /* #### -> 24 bits, emit 3 bytes */
	2,   /* ###= -> 18 bits, emit 2 bytes */
	1,   /* ##== -> 12 bits, emit 1 byte */
	-1,  /* #=== -> 6 bits, error */
	0,   /* ==== -> 0 bits, emit 0 bytes */
};

#if defined(DUK_USE_BASE64_FASTPATH)
DUK_LOCAL const duk_uint8_t duk__base64_enctab_fast[64] = {
	0x41U, 0x42U, 0x43U, 0x44U, 0x45U, 0x46U, 0x47U, 0x48U, 0x49U, 0x4aU, 0x4bU, 0x4cU, 0x4dU, 0x4eU, 0x4fU, 0x50U,  /* A...P */
	0x51U, 0x52U, 0x53U, 0x54U, 0x55U, 0x56U, 0x57U, 0x58U, 0x59U, 0x5aU, 0x61U, 0x62U, 0x63U, 0x64U, 0x65U, 0x66U,  /* Q...f */
	0x67U, 0x68U, 0x69U, 0x6aU, 0x6bU, 0x6cU, 0x6dU, 0x6eU, 0x6fU, 0x70U, 0x71U, 0x72U, 0x73U, 0x74U, 0x75U, 0x76U,  /* g...v */
	0x77U, 0x78U, 0x79U, 0x7aU, 0x30U, 0x31U, 0x32U, 0x33U, 0x34U, 0x35U, 0x36U, 0x37U, 0x38U, 0x39U, 0x2bU, 0x2fU   /* w.../ */
};
#endif  /* DUK_USE_BASE64_FASTPATH */

#if defined(DUK_USE_BASE64_FASTPATH)
/* Decode table for one byte of input:
 *   -1 = allowed whitespace
 *   -2 = padding
 *   -3 = error
 *    0...63 decoded bytes
 */
DUK_LOCAL const duk_int8_t duk__base64_dectab_fast[256] = {
	-3, -3, -3, -3, -3, -3, -3, -3, -3, -1, -1, -3, -3, -1, -3, -3,  /* 0x00...0x0f */
	-3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3,  /* 0x10...0x1f */
	-1, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, 62, -3, -3, -3, 63,  /* 0x20...0x2f */
	52, 53, 54, 55, 56, 57, 58, 59, 60, 61, -3, -3, -3, -2, -3, -3,  /* 0x30...0x3f */
	-3,  0,  1,  2,  3,  4,  5,  6,  7,  8,  9, 10, 11, 12, 13, 14,  /* 0x40...0x4f */
	15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, -3, -3, -3, -3, -3,  /* 0x50...0x5f */
	-3, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40,  /* 0x60...0x6f */
	41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, -3, -3, -3, -3, -3,  /* 0x70...0x7f */
	-3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3,  /* 0x80...0x8f */
	-3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3,  /* 0x90...0x9f */
	-3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3,  /* 0xa0...0xaf */
	-3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3,  /* 0xb0...0xbf */
	-3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3,  /* 0xc0...0xcf */
	-3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3,  /* 0xd0...0xdf */
	-3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3,  /* 0xe0...0xef */
	-3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3, -3   /* 0xf0...0xff */
};
#endif  /* DUK_USE_BASE64_FASTPATH */

#if defined(DUK_USE_BASE64_FASTPATH)
DUK_LOCAL DUK_ALWAYS_INLINE void duk__base64_encode_fast_3(const duk_uint8_t *src, duk_uint8_t *dst) {
	duk_uint_t t;

	t = (duk_uint_t) src[0];
	t = (t << 8) + (duk_uint_t) src[1];
	t = (t << 8) + (duk_uint_t) src[2];

	dst[0] = duk__base64_enctab_fast[t >> 18];
	dst[1] = duk__base64_enctab_fast[(t >> 12) & 0x3fU];
	dst[2] = duk__base64_enctab_fast[(t >> 6) & 0x3fU];
	dst[3] = duk__base64_enctab_fast[t & 0x3fU];

#if 0
	/* Tested: not faster on x64, most likely due to aliasing between
	 * output and input index computation.
	 */
	/* aaaaaabb bbbbcccc ccdddddd */
	dst[0] = duk__base64_enctab_fast[(src[0] >> 2) & 0x3fU];
	dst[1] = duk__base64_enctab_fast[((src[0] << 4) & 0x30U) | ((src[1] >> 4) & 0x0fU)];
	dst[2] = duk__base64_enctab_fast[((src[1] << 2) & 0x3fU) | ((src[2] >> 6) & 0x03U)];
	dst[3] = duk__base64_enctab_fast[src[2] & 0x3fU];
#endif
}

DUK_LOCAL DUK_ALWAYS_INLINE void duk__base64_encode_fast_2(const duk_uint8_t *src, duk_uint8_t *dst) {
	duk_uint_t t;

	t = (duk_uint_t) src[0];
	t = (t << 8) + (duk_uint_t) src[1];
	dst[0] = duk__base64_enctab_fast[t >> 10];           /* XXXXXX-- -------- */
	dst[1] = duk__base64_enctab_fast[(t >> 4) & 0x3fU];  /* ------XX XXXX---- */
	dst[2] = duk__base64_enctab_fast[(t << 2) & 0x3fU];  /* -------- ----XXXX */
	dst[3] = DUK_ASC_EQUALS;
}

DUK_LOCAL DUK_ALWAYS_INLINE void duk__base64_encode_fast_1(const duk_uint8_t *src, duk_uint8_t *dst) {
	duk_uint_t t;

	t = (duk_uint_t) src[0];
	dst[0] = duk__base64_enctab_fast[t >> 2];            /* XXXXXX-- */
	dst[1] = duk__base64_enctab_fast[(t << 4) & 0x3fU];  /* ------XX */
	dst[2] = DUK_ASC_EQUALS;
	dst[3] = DUK_ASC_EQUALS;
}

DUK_LOCAL void duk__base64_encode_helper(const duk_uint8_t *src, duk_size_t srclen, duk_uint8_t *dst) {
	duk_size_t n;
	const duk_uint8_t *p;
	duk_uint8_t *q;

	n = srclen;
	p = src;
	q = dst;

	if (n >= 16U) {
		/* Fast path, unrolled by 4, allows interleaving.  Process
		 * 12-byte input chunks which encode to 16-char output chunks.
		 * Only enter when at least one block is emitted (avoids div+mul
		 * for short inputs too).
		 */
		const duk_uint8_t *p_end_fast;

		p_end_fast = p + ((n / 12U) * 12U);
		DUK_ASSERT(p_end_fast >= p + 12);
		do {
			duk__base64_encode_fast_3(p, q);
			duk__base64_encode_fast_3(p + 3, q + 4);
			duk__base64_encode_fast_3(p + 6, q + 8);
			duk__base64_encode_fast_3(p + 9, q + 12);
			p += 12;
			q += 16;
		} while (DUK_LIKELY(p != p_end_fast));

		DUK_ASSERT(src + srclen >= p);
		n = (duk_size_t) (src + srclen - p);
		DUK_ASSERT(n < 12U);
	}

	/* Remainder. */
	while (n >= 3U) {
		duk__base64_encode_fast_3(p, q);
		p += 3;
		q += 4;
		n -= 3U;
	}
	DUK_ASSERT(n == 0U || n == 1U || n == 2U);
	if (n == 1U) {
		duk__base64_encode_fast_1(p, q);
#if 0  /* Unnecessary. */
		p += 1;
		q += 4;
		n -= 1U;
#endif
	} else if (n == 2U) {
		duk__base64_encode_fast_2(p, q);
#if 0  /* Unnecessary. */
		p += 2;
		q += 4;
		n -= 2U;
#endif
	} else {
		DUK_ASSERT(n == 0U);  /* nothing to do */
		;
	}
}
#else  /* DUK_USE_BASE64_FASTPATH */
DUK_LOCAL void duk__base64_encode_helper(const duk_uint8_t *src, duk_size_t srclen, duk_uint8_t *dst) {
	duk_small_uint_t i, npad;
	duk_uint_t t, x, y;
	const duk_uint8_t *p;
	const duk_uint8_t *p_end;
	duk_uint8_t *q;

	p = src;
	p_end = src + srclen;
	q = dst;
	npad = 0U;

	while (p < p_end) {
		/* Read 3 bytes into 't', padded by zero. */
		t = 0;
		for (i = 0; i < 3; i++) {
			t = t << 8;
			if (p < p_end) {
				t += (duk_uint_t) (*p++);
			} else {
				/* This only happens on the last loop and we're
				 * guaranteed to exit on the next loop.
				 */
				npad++;
			}
		}
		DUK_ASSERT(npad <= 2U);

		/* Emit 4 encoded characters.  If npad > 0, some of the
		 * chars will be incorrect (zero bits) but we fix up the
		 * padding after the loop.  A straightforward 64-byte
		 * lookup would be faster and cleaner, but this is shorter.
		 */
		for (i = 0; i < 4; i++) {
			x = ((t >> 18) & 0x3fU);
			t = t << 6;

			if (x <= 51U) {
				if (x <= 25) {
					y = x + DUK_ASC_UC_A;
				} else {
					y = x - 26 + DUK_ASC_LC_A;
				}
			} else {
				if (x <= 61U) {
					y = x - 52 + DUK_ASC_0;
				} else if (x == 62) {
					y = DUK_ASC_PLUS;
				} else {
					DUK_ASSERT(x == 63);
					y = DUK_ASC_SLASH;
				}
			}

			*q++ = (duk_uint8_t) y;
		}
	}

	/* Handle padding by rewriting 0-2 bogus characters at the end.
	 *
	 *  Missing bytes    npad     base64 example
	 *    0               0         ####
	 *    1               1         ###=
	 *    2               2         ##==
	 */
	DUK_ASSERT(npad <= 2U);
	while (npad > 0U) {
		*(q - npad) = DUK_ASC_EQUALS;
		npad--;
	}
}
#endif  /* DUK_USE_BASE64_FASTPATH */

#if defined(DUK_USE_BASE64_FASTPATH)
DUK_LOCAL duk_bool_t duk__base64_decode_helper(const duk_uint8_t *src, duk_size_t srclen, duk_uint8_t *dst, duk_uint8_t **out_dst_final) {
	duk_int_t x;
	duk_uint_t t;
	duk_small_uint_t n_equal;
	duk_int8_t step;
	const duk_uint8_t *p;
	const duk_uint8_t *p_end;
	const duk_uint8_t *p_end_safe;
	duk_uint8_t *q;

	DUK_ASSERT(src != NULL);  /* Required by pointer arithmetic below, which fails for NULL. */

	p = src;
	p_end = src + srclen;
	p_end_safe = p_end - 8;  /* If 'src <= src_end_safe', safe to read 8 bytes. */
	q = dst;

	/* Alternate between a fast path which processes clean groups with no
	 * padding or whitespace, and a slow path which processes one arbitrary
	 * group and then re-enters the fast path.  This handles e.g. base64
	 * with newlines reasonably well because the majority of a line is in
	 * the fast path.
	 */
	for (;;) {
		/* Fast path, on each loop handle two 4-char input groups.
		 * If both are clean, emit 6 bytes and continue.  If first
		 * is clean, emit 3 bytes and drop out; otherwise emit
		 * nothing and drop out.  This approach could be extended to
		 * more groups per loop, but for inputs with e.g. periodic
		 * newlines (which are common) it might not be an improvement.
		 */
		while (DUK_LIKELY(p <= p_end_safe)) {
			duk_int_t t1, t2;

			/* The lookup byte is intentionally sign extended to
			 * (at least) 32 bits and then ORed.  This ensures
			 * that is at least 1 byte is negative, the highest
			 * bit of the accumulator will be set at the end and
			 * we don't need to check every byte.
			 *
			 * Read all input bytes first before writing output
			 * bytes to minimize aliasing.
			 */
			DUK_DDD(DUK_DDDPRINT("fast loop: p=%p, p_end_safe=%p, p_end=%p",
			                     (const void *) p, (const void *) p_end_safe, (const void *) p_end));

			t1 = (duk_int_t) duk__base64_dectab_fast[p[0]];
			t1 = (duk_int_t) ((duk_uint_t) t1 << 6) | (duk_int_t) duk__base64_dectab_fast[p[1]];
			t1 = (duk_int_t) ((duk_uint_t) t1 << 6) | (duk_int_t) duk__base64_dectab_fast[p[2]];
			t1 = (duk_int_t) ((duk_uint_t) t1 << 6) | (duk_int_t) duk__base64_dectab_fast[p[3]];

			t2 = (duk_int_t) duk__base64_dectab_fast[p[4]];
			t2 = (duk_int_t) ((duk_uint_t) t2 << 6) | (duk_int_t) duk__base64_dectab_fast[p[5]];
			t2 = (duk_int_t) ((duk_uint_t) t2 << 6) | (duk_int_t) duk__base64_dectab_fast[p[6]];
			t2 = (duk_int_t) ((duk_uint_t) t2 << 6) | (duk_int_t) duk__base64_dectab_fast[p[7]];

			q[0] = (duk_uint8_t) (((duk_uint_t) t1 >> 16) & 0xffU);
			q[1] = (duk_uint8_t) (((duk_uint_t) t1 >> 8) & 0xffU);
			q[2] = (duk_uint8_t) ((duk_uint_t) t1 & 0xffU);

			q[3] = (duk_uint8_t) (((duk_uint_t) t2 >> 16) & 0xffU);
			q[4] = (duk_uint8_t) (((duk_uint_t) t2 >> 8) & 0xffU);
			q[5] = (duk_uint8_t) ((duk_uint_t) t2 & 0xffU);

			/* Optimistic check using one branch. */
			if (DUK_LIKELY((t1 | t2) >= 0)) {
				p += 8;
				q += 6;
			} else if (t1 >= 0) {
				DUK_DDD(DUK_DDDPRINT("fast loop first group was clean, second was not, process one slow path group"));
				DUK_ASSERT(t2 < 0);
				p += 4;
				q += 3;
				break;
			} else {
				DUK_DDD(DUK_DDDPRINT("fast loop first group was not clean, second does not matter, process one slow path group"));
				DUK_ASSERT(t1 < 0);
				break;
			}
		}  /* fast path */

		/* Slow path step 1: try to scan a 4-character encoded group,
		 * end-of-input, or start-of-padding.  We exit with:
		 *   1. n_chars == 4: full group, no padding, no end-of-input.
		 *   2. n_chars < 4: partial group (may also be 0), encountered
		 *      padding or end of input.
		 *
		 * The accumulator is initialized to 1; this allows us to detect
		 * a full group by comparing >= 0x1000000 without an extra
		 * counter variable.
		 */
		t = 1UL;
		for (;;) {
			DUK_DDD(DUK_DDDPRINT("slow loop: p=%p, p_end=%p, t=%lu",
			                     (const void *) p, (const void *) p_end, (unsigned long) t));

			if (DUK_LIKELY(p < p_end)) {
				x = duk__base64_dectab_fast[*p++];
				if (DUK_LIKELY(x >= 0)) {
					DUK_ASSERT(x >= 0 && x <= 63);
					t = (t << 6) + (duk_uint_t) x;
					if (t >= 0x1000000UL) {
						break;
					}
				} else if (x == -1) {
					continue;  /* allowed ascii whitespace */
				} else if (x == -2) {
					p--;
					break;  /* start of padding */
				} else {
					DUK_ASSERT(x == -3);
					goto decode_error;
				}
			} else {
				break;  /* end of input */
			}
		}  /* slow path step 1 */

		/* Complete the padding by simulating pad characters,
		 * regardless of actual input padding chars.
		 */
		n_equal = 0;
		while (t < 0x1000000UL) {
			t = (t << 6) + 0U;
			n_equal++;
		}

		/* Slow path step 2: deal with full/partial group, padding,
		 * etc.  Note that for num chars in [0,3] we intentionally emit
		 * 3 bytes but don't step forward that much, buffer space is
		 * guaranteed in setup.
		 *
		 *  num chars:
		 *   0      ####   no output (= step 0)
		 *   1      #===   reject, 6 bits of data
		 *   2      ##==   12 bits of data, output 1 byte (= step 1)
		 *   3      ###=   18 bits of data, output 2 bytes (= step 2)
		 *   4      ####   24 bits of data, output 3 bytes (= step 3)
		 */
		q[0] = (duk_uint8_t) ((t >> 16) & 0xffU);
		q[1] = (duk_uint8_t) ((t >> 8) & 0xffU);
		q[2] = (duk_uint8_t) (t & 0xffU);

		DUK_ASSERT(n_equal <= 4);
		step = duk__base64_decode_nequal_step[n_equal];
		if (DUK_UNLIKELY(step < 0)) {
			goto decode_error;
		}
		q += step;

		/* Slow path step 3: read and ignore padding and whitespace
		 * until (a) next non-padding and non-whitespace character
		 * after which we resume the fast path, or (b) end of input.
		 * This allows us to accept missing, partial, full, and extra
		 * padding cases uniformly.  We also support concatenated
		 * base-64 documents because we resume scanning afterwards.
		 *
		 * Note that to support concatenated documents well, the '='
		 * padding found inside the input must also allow for 'extra'
		 * padding.  For example, 'Zm===' decodes to 'f' and has one
		 * extra padding char.  So, 'Zm===Zm' should decode 'ff', even
		 * though the standard break-up would be 'Zm==' + '=Zm' which
		 * doesn't make sense.
		 *
		 * We also accept prepended padding like '==Zm9', because it
		 * is equivalent to an empty document with extra padding ('==')
		 * followed by a valid document.
		 */

		for (;;) {
			if (DUK_UNLIKELY(p >= p_end)) {
				goto done;
			}
			x = duk__base64_dectab_fast[*p++];
			if (x == -1 || x == -2) {
				;  /* padding or whitespace, keep eating */
			} else {
				p--;
				break;  /* backtrack and go back to fast path, even for -1 */
			}
		}  /* slow path step 3 */
	}  /* outer fast+slow path loop */

 done:
	DUK_DDD(DUK_DDDPRINT("done; p=%p, p_end=%p",
	                     (const void *) p, (const void *) p_end));

	DUK_ASSERT(p == p_end);

	*out_dst_final = q;
	return 1;

 decode_error:
	return 0;
}
#else  /* DUK_USE_BASE64_FASTPATH */
DUK_LOCAL duk_bool_t duk__base64_decode_helper(const duk_uint8_t *src, duk_size_t srclen, duk_uint8_t *dst, duk_uint8_t **out_dst_final) {
	duk_uint_t t, x;
	duk_int_t y;
	duk_int8_t step;
	const duk_uint8_t *p;
	const duk_uint8_t *p_end;
	duk_uint8_t *q;
	/* 0x09, 0x0a, or 0x0d */
	duk_uint32_t mask_white = (1U << 9) | (1U << 10) | (1U << 13);

	/* 't' tracks progress of the decoded group:
	 *
	 *  t == 1             no valid chars yet
	 *  t >= 0x40          1x6 = 6 bits shifted in
	 *  t >= 0x1000        2x6 = 12 bits shifted in
	 *  t >= 0x40000       3x6 = 18 bits shifted in
	 *  t >= 0x1000000     4x6 = 24 bits shifted in
	 *
	 * By initializing t=1 there's no need for a separate counter for
	 * the number of characters found so far.
	 */
	p = src;
	p_end = src + srclen;
	q = dst;
	t = 1UL;

	for (;;) {
		duk_small_uint_t n_equal;

		DUK_ASSERT(t >= 1U);
		if (p >= p_end) {
			/* End of input: if input exists, treat like
			 * start of padding, finish the block, then
			 * re-enter here to see we're done.
			 */
			if (t == 1U) {
				break;
			} else {
				goto simulate_padding;
			}
		}

		x = *p++;

		if (x >= 0x41U) {
			/* Valid: a-z and A-Z. */
			DUK_ASSERT(x >= 0x41U && x <= 0xffU);
			if (x >= 0x61U && x <= 0x7aU) {
				y = (duk_int_t) x - 0x61 + 26;
			} else if (x <= 0x5aU) {
				y = (duk_int_t) x - 0x41;
			} else {
				goto decode_error;
			}
		} else if (x >= 0x30U) {
			/* Valid: 0-9 and =. */
			DUK_ASSERT(x >= 0x30U && x <= 0x40U);
			if (x <= 0x39U) {
				y = (duk_int_t) x - 0x30 + 52;
			} else if (x == 0x3dU) {
				/* Skip padding and whitespace unless we're in the
				 * middle of a block.  Otherwise complete group by
				 * simulating shifting in the correct padding.
				 */
				if (t == 1U) {
					continue;
				}
				goto simulate_padding;
			} else {
				goto decode_error;
			}
		} else if (x >= 0x20U) {
			/* Valid: +, /, and 0x20 whitespace. */
			DUK_ASSERT(x >= 0x20U && x <= 0x2fU);
			if (x == 0x2bU) {
				y = 62;
			} else if (x == 0x2fU) {
				y = 63;
			} else if (x == 0x20U) {
				continue;
			} else {
				goto decode_error;
			}
		} else {
			/* Valid: whitespace. */
			duk_uint32_t m;
			DUK_ASSERT(x < 0x20U);  /* 0x00 to 0x1f */
			m = (1U << x);
			if (mask_white & m) {
				/* Allow basic ASCII whitespace. */
				continue;
			} else {
				goto decode_error;
			}
		}

		DUK_ASSERT(y >= 0 && y <= 63);
		t = (t << 6) + (duk_uint_t) y;
		if (t < 0x1000000UL) {
			continue;
		}
		/* fall through; no padding will be added */

	 simulate_padding:
		n_equal = 0;
		while (t < 0x1000000UL) {
			t = (t << 6) + 0U;
			n_equal++;
		}

		/* Output 3 bytes from 't' and advance as needed. */
		q[0] = (duk_uint8_t) ((t >> 16) & 0xffU);
		q[1] = (duk_uint8_t) ((t >> 8) & 0xffU);
		q[2] = (duk_uint8_t) (t & 0xffU);

		DUK_ASSERT(n_equal <= 4U);
		step = duk__base64_decode_nequal_step[n_equal];
		if (step < 0) {
			goto decode_error;
		}
		q += step;

		/* Re-enter loop.  The actual padding characters are skipped
		 * by the main loop.  This handles cases like missing, partial,
		 * full, and extra padding, and allows parsing of concatenated
		 * documents (with extra padding) like: Zm===Zm.  Also extra
		 * prepended padding is accepted: ===Zm9v.
		 */
		t = 1U;
	}
	DUK_ASSERT(t == 1UL);

	*out_dst_final = q;
	return 1;

 decode_error:
	return 0;
}
#endif  /* DUK_USE_BASE64_FASTPATH */

DUK_EXTERNAL const char *duk_base64_encode(duk_hthread *thr, duk_idx_t idx) {
	const duk_uint8_t *src;
	duk_size_t srclen;
	duk_size_t dstlen;
	duk_uint8_t *dst;
	const char *ret;

	DUK_ASSERT_API_ENTRY(thr);

	idx = duk_require_normalize_index(thr, idx);
	src = duk__prep_codec_arg(thr, idx, &srclen);
	DUK_ASSERT(src != NULL);

	/* Compute exact output length.  Computation must not wrap; this
	 * limit works for 32-bit size_t:
	 * >>> srclen = 3221225469
	 * >>> '%x' % ((srclen + 2) / 3 * 4)
	 * 'fffffffc'
	 */
	if (srclen > 3221225469UL) {
		goto type_error;
	}
	dstlen = (srclen + 2U) / 3U * 4U;
	dst = (duk_uint8_t *) duk_push_fixed_buffer_nozero(thr, dstlen);

	duk__base64_encode_helper((const duk_uint8_t *) src, srclen, dst);

	ret = duk_buffer_to_string(thr, -1);  /* Safe, result is ASCII. */
	duk_replace(thr, idx);
	return ret;

 type_error:
	DUK_ERROR_TYPE(thr, DUK_STR_BASE64_ENCODE_FAILED);
	DUK_WO_NORETURN(return NULL;);
}

DUK_EXTERNAL void duk_base64_decode(duk_hthread *thr, duk_idx_t idx) {
	const duk_uint8_t *src;
	duk_size_t srclen;
	duk_size_t dstlen;
	duk_uint8_t *dst;
	duk_uint8_t *dst_final;

	DUK_ASSERT_API_ENTRY(thr);

	idx = duk_require_normalize_index(thr, idx);
	src = duk__prep_codec_arg(thr, idx, &srclen);
	DUK_ASSERT(src != NULL);

	/* Round up and add safety margin.  Avoid addition before division to
	 * avoid possibility of wrapping.  Margin includes +3 for rounding up,
	 * and +3 for one extra group: the decoder may emit and then backtrack
	 * a full group (3 bytes) from zero-sized input for technical reasons.
	 * Similarly, 'xx' may ecause 1+3 = bytes to be emitted and then
	 * backtracked.
	 */
	dstlen = (srclen / 4) * 3 + 6;  /* upper limit, assuming no whitespace etc */
	dst = (duk_uint8_t *) duk_push_dynamic_buffer(thr, dstlen);
	/* Note: for dstlen=0, dst may be NULL */

	if (!duk__base64_decode_helper((const duk_uint8_t *) src, srclen, dst, &dst_final)) {
		goto type_error;
	}

	/* XXX: convert to fixed buffer? */
	(void) duk_resize_buffer(thr, -1, (duk_size_t) (dst_final - dst));
	duk_replace(thr, idx);
	return;

 type_error:
	DUK_ERROR_TYPE(thr, DUK_STR_BASE64_DECODE_FAILED);
	DUK_WO_NORETURN(return;);
}
#else  /* DUK_USE_BASE64_SUPPORT */
DUK_EXTERNAL const char *duk_base64_encode(duk_hthread *thr, duk_idx_t idx) {
	DUK_UNREF(idx);
	DUK_ERROR_UNSUPPORTED(thr);
	DUK_WO_NORETURN(return;);
}

DUK_EXTERNAL void duk_base64_decode(duk_hthread *thr, duk_idx_t idx) {
	DUK_UNREF(idx);
	DUK_ERROR_UNSUPPORTED(thr);
	DUK_WO_NORETURN(return;);
}
#endif  /* DUK_USE_BASE64_SUPPORT */

/*
 *  Hex
 */

#if defined(DUK_USE_HEX_SUPPORT)
DUK_EXTERNAL const char *duk_hex_encode(duk_hthread *thr, duk_idx_t idx) {
	const duk_uint8_t *inp;
	duk_size_t len;
	duk_size_t i;
	duk_uint8_t *buf;
	const char *ret;
#if defined(DUK_USE_HEX_FASTPATH)
	duk_size_t len_safe;
	duk_uint16_t *p16;
#endif

	DUK_ASSERT_API_ENTRY(thr);

	idx = duk_require_normalize_index(thr, idx);
	inp = duk__prep_codec_arg(thr, idx, &len);
	DUK_ASSERT(inp != NULL);

	/* Fixed buffer, no zeroing because we'll fill all the data. */
	buf = (duk_uint8_t *) duk_push_fixed_buffer_nozero(thr, len * 2);
	DUK_ASSERT(buf != NULL);

#if defined(DUK_USE_HEX_FASTPATH)
	DUK_ASSERT((((duk_size_t) buf) & 0x01U) == 0);   /* pointer is aligned, guaranteed for fixed buffer */
	p16 = (duk_uint16_t *) (void *) buf;
	len_safe = len & ~0x03U;
	for (i = 0; i < len_safe; i += 4) {
		p16[0] = duk_hex_enctab[inp[i]];
		p16[1] = duk_hex_enctab[inp[i + 1]];
		p16[2] = duk_hex_enctab[inp[i + 2]];
		p16[3] = duk_hex_enctab[inp[i + 3]];
		p16 += 4;
	}
	for (; i < len; i++) {
		*p16++ = duk_hex_enctab[inp[i]];
	}
#else  /* DUK_USE_HEX_FASTPATH */
	for (i = 0; i < len; i++) {
		duk_small_uint_t t;
		t = (duk_small_uint_t) inp[i];
		buf[i*2 + 0] = duk_lc_digits[t >> 4];
		buf[i*2 + 1] = duk_lc_digits[t & 0x0f];
	}
#endif  /* DUK_USE_HEX_FASTPATH */

	/* XXX: Using a string return value forces a string intern which is
	 * not always necessary.  As a rough performance measure, hex encode
	 * time for tests/perf/test-hex-encode.js dropped from ~35s to ~15s
	 * without string coercion.  Change to returning a buffer and let the
	 * caller coerce to string if necessary?
	 */

	ret = duk_buffer_to_string(thr, -1);  /* Safe, result is ASCII. */
	duk_replace(thr, idx);
	return ret;
}

DUK_EXTERNAL void duk_hex_decode(duk_hthread *thr, duk_idx_t idx) {
	const duk_uint8_t *inp;
	duk_size_t len;
	duk_size_t i;
	duk_int_t t;
	duk_uint8_t *buf;
#if defined(DUK_USE_HEX_FASTPATH)
	duk_int_t chk;
	duk_uint8_t *p;
	duk_size_t len_safe;
#endif

	DUK_ASSERT_API_ENTRY(thr);

	idx = duk_require_normalize_index(thr, idx);
	inp = duk__prep_codec_arg(thr, idx, &len);
	DUK_ASSERT(inp != NULL);

	if (len & 0x01) {
		goto type_error;
	}

	/* Fixed buffer, no zeroing because we'll fill all the data. */
	buf = (duk_uint8_t *) duk_push_fixed_buffer_nozero(thr, len / 2);
	DUK_ASSERT(buf != NULL);

#if defined(DUK_USE_HEX_FASTPATH)
	p = buf;
	len_safe = len & ~0x07U;
	for (i = 0; i < len_safe; i += 8) {
		t = ((duk_int_t) duk_hex_dectab_shift4[inp[i]]) |
		    ((duk_int_t) duk_hex_dectab[inp[i + 1]]);
		chk = t;
		p[0] = (duk_uint8_t) t;
		t = ((duk_int_t) duk_hex_dectab_shift4[inp[i + 2]]) |
		    ((duk_int_t) duk_hex_dectab[inp[i + 3]]);
		chk |= t;
		p[1] = (duk_uint8_t) t;
		t = ((duk_int_t) duk_hex_dectab_shift4[inp[i + 4]]) |
		    ((duk_int_t) duk_hex_dectab[inp[i + 5]]);
		chk |= t;
		p[2] = (duk_uint8_t) t;
		t = ((duk_int_t) duk_hex_dectab_shift4[inp[i + 6]]) |
		    ((duk_int_t) duk_hex_dectab[inp[i + 7]]);
		chk |= t;
		p[3] = (duk_uint8_t) t;
		p += 4;

		/* Check if any lookup above had a negative result. */
		if (DUK_UNLIKELY(chk < 0)) {
			goto type_error;
		}
	}
	for (; i < len; i += 2) {
		/* First cast to duk_int_t to sign extend, second cast to
		 * duk_uint_t to avoid signed left shift, and final cast to
		 * duk_int_t result type.
		 */
		t = (duk_int_t) ((((duk_uint_t) (duk_int_t) duk_hex_dectab[inp[i]]) << 4U) |
		                 ((duk_uint_t) (duk_int_t) duk_hex_dectab[inp[i + 1]]));
		if (DUK_UNLIKELY(t < 0)) {
			goto type_error;
		}
		*p++ = (duk_uint8_t) t;
	}
#else  /* DUK_USE_HEX_FASTPATH */
	for (i = 0; i < len; i += 2) {
		/* For invalid characters the value -1 gets extended to
		 * at least 16 bits.  If either nybble is invalid, the
		 * resulting 't' will be < 0.
		 */
		t = (duk_int_t) ((((duk_uint_t) (duk_int_t) duk_hex_dectab[inp[i]]) << 4U) |
		                 ((duk_uint_t) (duk_int_t) duk_hex_dectab[inp[i + 1]]));
		if (DUK_UNLIKELY(t < 0)) {
			goto type_error;
		}
		buf[i >> 1] = (duk_uint8_t) t;
	}
#endif  /* DUK_USE_HEX_FASTPATH */

	duk_replace(thr, idx);
	return;

 type_error:
	DUK_ERROR_TYPE(thr, DUK_STR_HEX_DECODE_FAILED);
	DUK_WO_NORETURN(return;);
}
#else  /* DUK_USE_HEX_SUPPORT */
DUK_EXTERNAL const char *duk_hex_encode(duk_hthread *thr, duk_idx_t idx) {
	DUK_UNREF(idx);
	DUK_ERROR_UNSUPPORTED(thr);
	DUK_WO_NORETURN(return NULL;);
}
DUK_EXTERNAL void duk_hex_decode(duk_hthread *thr, duk_idx_t idx) {
	DUK_UNREF(idx);
	DUK_ERROR_UNSUPPORTED(thr);
	DUK_WO_NORETURN(return;);
}
#endif  /* DUK_USE_HEX_SUPPORT */

/*
 *  JSON
 */

#if defined(DUK_USE_JSON_SUPPORT)
DUK_EXTERNAL const char *duk_json_encode(duk_hthread *thr, duk_idx_t idx) {
#if defined(DUK_USE_ASSERTIONS)
	duk_idx_t top_at_entry;
#endif
	const char *ret;

	DUK_ASSERT_API_ENTRY(thr);
#if defined(DUK_USE_ASSERTIONS)
	top_at_entry = duk_get_top(thr);
#endif

	idx = duk_require_normalize_index(thr, idx);
	duk_bi_json_stringify_helper(thr,
	                             idx /*idx_value*/,
	                             DUK_INVALID_INDEX /*idx_replacer*/,
	                             DUK_INVALID_INDEX /*idx_space*/,
	                             0 /*flags*/);
	DUK_ASSERT(duk_is_string(thr, -1));
	duk_replace(thr, idx);
	ret = duk_get_string(thr, idx);

	DUK_ASSERT(duk_get_top(thr) == top_at_entry);

	return ret;
}

DUK_EXTERNAL void duk_json_decode(duk_hthread *thr, duk_idx_t idx) {
#if defined(DUK_USE_ASSERTIONS)
	duk_idx_t top_at_entry;
#endif

	DUK_ASSERT_API_ENTRY(thr);
#if defined(DUK_USE_ASSERTIONS)
	top_at_entry = duk_get_top(thr);
#endif

	idx = duk_require_normalize_index(thr, idx);
	duk_bi_json_parse_helper(thr,
	                         idx /*idx_value*/,
	                         DUK_INVALID_INDEX /*idx_reviver*/,
	                         0 /*flags*/);
	duk_replace(thr, idx);

	DUK_ASSERT(duk_get_top(thr) == top_at_entry);
}
#else  /* DUK_USE_JSON_SUPPORT */
DUK_EXTERNAL const char *duk_json_encode(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_UNREF(idx);
	DUK_ERROR_UNSUPPORTED(thr);
	DUK_WO_NORETURN(return NULL;);
}

DUK_EXTERNAL void duk_json_decode(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_UNREF(idx);
	DUK_ERROR_UNSUPPORTED(thr);
	DUK_WO_NORETURN(return;);
}
#endif  /* DUK_USE_JSON_SUPPORT */
/*
 *  Compilation and evaluation
 */

/* #include duk_internal.h -> already included */

typedef struct duk__compile_raw_args duk__compile_raw_args;
struct duk__compile_raw_args {
	duk_size_t src_length;  /* should be first on 64-bit platforms */
	const duk_uint8_t *src_buffer;
	duk_uint_t flags;
};

/* Eval is just a wrapper now. */
DUK_EXTERNAL duk_int_t duk_eval_raw(duk_hthread *thr, const char *src_buffer, duk_size_t src_length, duk_uint_t flags) {
	duk_int_t rc;

	DUK_ASSERT_API_ENTRY(thr);

	/* Note: strictness is *not* inherited from the current Duktape/C.
	 * This would be confusing because the current strictness state
	 * depends on whether we're running inside a Duktape/C activation
	 * (= strict mode) or outside of any activation (= non-strict mode).
	 * See tests/api/test-eval-strictness.c for more discussion.
	 */

	/* [ ... source? filename? ] (depends on flags) */

	rc = duk_compile_raw(thr, src_buffer, src_length, flags | DUK_COMPILE_EVAL);  /* may be safe, or non-safe depending on flags */

	/* [ ... closure/error ] */

	if (rc != DUK_EXEC_SUCCESS) {
		rc = DUK_EXEC_ERROR;
		goto got_rc;
	}

	duk_push_global_object(thr);  /* explicit 'this' binding, see GH-164 */

	if (flags & DUK_COMPILE_SAFE) {
		rc = duk_pcall_method(thr, 0);
	} else {
		duk_call_method(thr, 0);
		rc = DUK_EXEC_SUCCESS;
	}

	/* [ ... result/error ] */

 got_rc:
	if (flags & DUK_COMPILE_NORESULT) {
		duk_pop(thr);
	}

	return rc;
}

/* Helper which can be called both directly and with duk_safe_call(). */
DUK_LOCAL duk_ret_t duk__do_compile(duk_hthread *thr, void *udata) {
	duk__compile_raw_args *comp_args;
	duk_uint_t flags;
	duk_hcompfunc *h_templ;

	DUK_CTX_ASSERT_VALID(thr);
	DUK_ASSERT(udata != NULL);

	/* Note: strictness is not inherited from the current Duktape/C
	 * context.  Otherwise it would not be possible to compile
	 * non-strict code inside a Duktape/C activation (which is
	 * always strict now).  See tests/api/test-eval-strictness.c
	 * for discussion.
	 */

	/* [ ... source? filename? ] (depends on flags) */

	comp_args = (duk__compile_raw_args *) udata;
	flags = comp_args->flags;

	if (flags & DUK_COMPILE_NOFILENAME) {
		/* Automatic filename: 'eval' or 'input'. */
		duk_push_hstring_stridx(thr, (flags & DUK_COMPILE_EVAL) ? DUK_STRIDX_EVAL : DUK_STRIDX_INPUT);
	}

	/* [ ... source? filename ] */

	if (!comp_args->src_buffer) {
		duk_hstring *h_sourcecode;

		h_sourcecode = duk_get_hstring(thr, -2);
		if ((flags & DUK_COMPILE_NOSOURCE) ||  /* args incorrect */
		    (h_sourcecode == NULL)) {          /* e.g. duk_push_string_file_raw() pushed undefined */
			DUK_ERROR_TYPE(thr, DUK_STR_NO_SOURCECODE);
			DUK_WO_NORETURN(return 0;);
		}
		DUK_ASSERT(h_sourcecode != NULL);
		comp_args->src_buffer = (const duk_uint8_t *) DUK_HSTRING_GET_DATA(h_sourcecode);
		comp_args->src_length = (duk_size_t) DUK_HSTRING_GET_BYTELEN(h_sourcecode);
	}
	DUK_ASSERT(comp_args->src_buffer != NULL);

	if (flags & DUK_COMPILE_FUNCTION) {
		flags |= DUK_COMPILE_EVAL | DUK_COMPILE_FUNCEXPR;
	}

	/* [ ... source? filename ] */

	duk_js_compile(thr, comp_args->src_buffer, comp_args->src_length, flags);

	/* [ ... source? func_template ] */

	if (flags & DUK_COMPILE_NOSOURCE) {
		;
	} else {
		duk_remove_m2(thr);
	}

	/* [ ... func_template ] */

	h_templ = (duk_hcompfunc *) duk_known_hobject(thr, -1);
	duk_js_push_closure(thr,
	                   h_templ,
	                   thr->builtins[DUK_BIDX_GLOBAL_ENV],
	                   thr->builtins[DUK_BIDX_GLOBAL_ENV],
	                   1 /*add_auto_proto*/);
	duk_remove_m2(thr);   /* -> [ ... closure ] */

	/* [ ... closure ] */

	return 1;
}

DUK_EXTERNAL duk_int_t duk_compile_raw(duk_hthread *thr, const char *src_buffer, duk_size_t src_length, duk_uint_t flags) {
	duk__compile_raw_args comp_args_alloc;
	duk__compile_raw_args *comp_args = &comp_args_alloc;

	DUK_ASSERT_API_ENTRY(thr);

	if ((flags & DUK_COMPILE_STRLEN) && (src_buffer != NULL)) {
		/* String length is computed here to avoid multiple evaluation
		 * of a macro argument in the calling side.
		 */
		src_length = DUK_STRLEN(src_buffer);
	}

	comp_args->src_buffer = (const duk_uint8_t *) src_buffer;
	comp_args->src_length = src_length;
	comp_args->flags = flags;

	/* [ ... source? filename? ] (depends on flags) */

	if (flags & DUK_COMPILE_SAFE) {
		duk_int_t rc;
		duk_int_t nargs;
		duk_int_t nrets = 1;

		/* Arguments can be: [ source? filename? &comp_args] so that
		 * nargs is 1 to 3.  Call site encodes the correct nargs count
		 * directly into flags.
		 */
		nargs = flags & 0x07;
		DUK_ASSERT(nargs == ((flags & DUK_COMPILE_NOSOURCE) ? 0 : 1) +
		                    ((flags & DUK_COMPILE_NOFILENAME) ? 0 : 1));
		rc = duk_safe_call(thr, duk__do_compile, (void *) comp_args, nargs, nrets);

		/* [ ... closure ] */
		return rc;
	}

	(void) duk__do_compile(thr, (void *) comp_args);

	/* [ ... closure ] */
	return DUK_EXEC_SUCCESS;
}
/*
 *  Debugging related API calls
 */

/* #include duk_internal.h -> already included */

#if defined(DUK_USE_JSON_SUPPORT)
DUK_EXTERNAL void duk_push_context_dump(duk_hthread *thr) {
	duk_idx_t idx;
	duk_idx_t top;

	DUK_ASSERT_API_ENTRY(thr);

	/* We don't duk_require_stack() here now, but rely on the caller having
	 * enough space.
	 */

	top = duk_get_top(thr);
	duk_push_bare_array(thr);
	for (idx = 0; idx < top; idx++) {
		duk_dup(thr, idx);
		duk_put_prop_index(thr, -2, (duk_uarridx_t) idx);
	}

	/* XXX: conversion errors should not propagate outwards.
	 * Perhaps values need to be coerced individually?
	 */
	duk_bi_json_stringify_helper(thr,
	                             duk_get_top_index(thr),  /*idx_value*/
	                             DUK_INVALID_INDEX,  /*idx_replacer*/
	                             DUK_INVALID_INDEX,  /*idx_space*/
	                             DUK_JSON_FLAG_EXT_CUSTOM |
	                             DUK_JSON_FLAG_ASCII_ONLY |
	                             DUK_JSON_FLAG_AVOID_KEY_QUOTES /*flags*/);

	duk_push_sprintf(thr, "ctx: top=%ld, stack=%s", (long) top, (const char *) duk_safe_to_string(thr, -1));
	duk_replace(thr, -3);  /* [ ... arr jsonx(arr) res ] -> [ ... res jsonx(arr) ] */
	duk_pop(thr);
	DUK_ASSERT(duk_is_string(thr, -1));
}
#else  /* DUK_USE_JSON_SUPPORT */
DUK_EXTERNAL void duk_push_context_dump(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ERROR_UNSUPPORTED(thr);
	DUK_WO_NORETURN(return;);
}
#endif  /* DUK_USE_JSON_SUPPORT */

#if defined(DUK_USE_DEBUGGER_SUPPORT)

DUK_EXTERNAL void duk_debugger_attach(duk_hthread *thr,
                                      duk_debug_read_function read_cb,
                                      duk_debug_write_function write_cb,
                                      duk_debug_peek_function peek_cb,
                                      duk_debug_read_flush_function read_flush_cb,
                                      duk_debug_write_flush_function write_flush_cb,
                                      duk_debug_request_function request_cb,
                                      duk_debug_detached_function detached_cb,
                                      void *udata) {
	duk_heap *heap;
	const char *str;
	duk_size_t len;

	/* XXX: should there be an error or an automatic detach if
	 * already attached?
	 */

	DUK_D(DUK_DPRINT("application called duk_debugger_attach()"));

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(read_cb != NULL);
	DUK_ASSERT(write_cb != NULL);
	/* Other callbacks are optional. */

	heap = thr->heap;
	heap->dbg_read_cb = read_cb;
	heap->dbg_write_cb = write_cb;
	heap->dbg_peek_cb = peek_cb;
	heap->dbg_read_flush_cb = read_flush_cb;
	heap->dbg_write_flush_cb = write_flush_cb;
	heap->dbg_request_cb = request_cb;
	heap->dbg_detached_cb = detached_cb;
	heap->dbg_udata = udata;
	heap->dbg_have_next_byte = 0;

	/* Start in paused state. */
	heap->dbg_processing = 0;
	heap->dbg_state_dirty = 0;
	heap->dbg_force_restart = 0;
	heap->dbg_pause_flags = 0;
	heap->dbg_pause_act = NULL;
	heap->dbg_pause_startline = 0;
	heap->dbg_exec_counter = 0;
	heap->dbg_last_counter = 0;
	heap->dbg_last_time = 0.0;
	duk_debug_set_paused(heap);  /* XXX: overlap with fields above */

	/* Send version identification and flush right afterwards.  Note that
	 * we must write raw, unframed bytes here.
	 */
	duk_push_sprintf(thr, "%ld %ld %s %s\n",
	                 (long) DUK_DEBUG_PROTOCOL_VERSION,
	                 (long) DUK_VERSION,
	                 (const char *) DUK_GIT_DESCRIBE,
	                 (const char *) DUK_USE_TARGET_INFO);
	str = duk_get_lstring(thr, -1, &len);
	DUK_ASSERT(str != NULL);
	duk_debug_write_bytes(thr, (const duk_uint8_t *) str, len);
	duk_debug_write_flush(thr);
	duk_pop(thr);
}

DUK_EXTERNAL void duk_debugger_detach(duk_hthread *thr) {
	DUK_D(DUK_DPRINT("application called duk_debugger_detach()"));

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(thr->heap != NULL);

	/* Can be called multiple times with no harm. */
	duk_debug_do_detach(thr->heap);
}

DUK_EXTERNAL void duk_debugger_cooperate(duk_hthread *thr) {
	duk_bool_t processed_messages;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(thr->heap != NULL);

	if (!duk_debug_is_attached(thr->heap)) {
		return;
	}
	if (thr->callstack_curr != NULL || thr->heap->dbg_processing) {
		/* Calling duk_debugger_cooperate() while Duktape is being
		 * called into is not supported.  This is not a 100% check
		 * but prevents any damage in most cases.
		 */
		return;
	}

	processed_messages = duk_debug_process_messages(thr, 1 /*no_block*/);
	DUK_UNREF(processed_messages);
}

DUK_EXTERNAL duk_bool_t duk_debugger_notify(duk_hthread *thr, duk_idx_t nvalues) {
	duk_idx_t top;
	duk_idx_t idx;
	duk_bool_t ret = 0;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(thr->heap != NULL);

	DUK_D(DUK_DPRINT("application called duk_debugger_notify() with nvalues=%ld", (long) nvalues));

	top = duk_get_top(thr);
	if (top < nvalues) {
		DUK_ERROR_RANGE(thr, "not enough stack values for notify");
		DUK_WO_NORETURN(return 0;);
	}
	if (duk_debug_is_attached(thr->heap)) {
		duk_debug_write_notify(thr, DUK_DBG_CMD_APPNOTIFY);
		for (idx = top - nvalues; idx < top; idx++) {
			duk_tval *tv = DUK_GET_TVAL_POSIDX(thr, idx);
			duk_debug_write_tval(thr, tv);
		}
		duk_debug_write_eom(thr);

		/* Return non-zero (true) if we have a good reason to believe
		 * the notify was delivered; if we're still attached at least
		 * a transport error was not indicated by the transport write
		 * callback.  This is not a 100% guarantee of course.
		 */
		if (duk_debug_is_attached(thr->heap)) {
			ret = 1;
		}
	}
	duk_pop_n(thr, nvalues);
	return ret;
}

DUK_EXTERNAL void duk_debugger_pause(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(thr->heap != NULL);

	DUK_D(DUK_DPRINT("application called duk_debugger_pause()"));

	/* Treat like a debugger statement: ignore when not attached. */
	if (duk_debug_is_attached(thr->heap)) {
		if (duk_debug_is_paused(thr->heap)) {
			DUK_D(DUK_DPRINT("duk_debugger_pause() called when already paused; ignoring"));
		} else {
			duk_debug_set_paused(thr->heap);

			/* Pause on the next opcode executed.  This is always safe to do even
			 * inside the debugger message loop: the interrupt counter will be reset
			 * to its proper value when the message loop exits.
			 */
			thr->interrupt_init = 1;
			thr->interrupt_counter = 0;
		}
	}
}

#else  /* DUK_USE_DEBUGGER_SUPPORT */

DUK_EXTERNAL void duk_debugger_attach(duk_hthread *thr,
                                      duk_debug_read_function read_cb,
                                      duk_debug_write_function write_cb,
                                      duk_debug_peek_function peek_cb,
                                      duk_debug_read_flush_function read_flush_cb,
                                      duk_debug_write_flush_function write_flush_cb,
                                      duk_debug_request_function request_cb,
                                      duk_debug_detached_function detached_cb,
                                      void *udata) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_UNREF(read_cb);
	DUK_UNREF(write_cb);
	DUK_UNREF(peek_cb);
	DUK_UNREF(read_flush_cb);
	DUK_UNREF(write_flush_cb);
	DUK_UNREF(request_cb);
	DUK_UNREF(detached_cb);
	DUK_UNREF(udata);
	DUK_ERROR_TYPE(thr, "no debugger support");
	DUK_WO_NORETURN(return;);
}

DUK_EXTERNAL void duk_debugger_detach(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ERROR_TYPE(thr, "no debugger support");
	DUK_WO_NORETURN(return;);
}

DUK_EXTERNAL void duk_debugger_cooperate(duk_hthread *thr) {
	/* nop */
	DUK_ASSERT_API_ENTRY(thr);
	DUK_UNREF(thr);
}

DUK_EXTERNAL duk_bool_t duk_debugger_notify(duk_hthread *thr, duk_idx_t nvalues) {
	duk_idx_t top;

	DUK_ASSERT_API_ENTRY(thr);

	top = duk_get_top(thr);
	if (top < nvalues) {
		DUK_ERROR_RANGE_INVALID_COUNT(thr);
		DUK_WO_NORETURN(return 0;);
	}

	/* No debugger support, just pop values. */
	duk_pop_n(thr, nvalues);
	return 0;
}

DUK_EXTERNAL void duk_debugger_pause(duk_hthread *thr) {
	/* Treat like debugger statement: nop */
	DUK_ASSERT_API_ENTRY(thr);
	DUK_UNREF(thr);
}

#endif  /* DUK_USE_DEBUGGER_SUPPORT */
/*
 *  Heap creation and destruction
 */

/* #include duk_internal.h -> already included */

typedef struct duk_internal_thread_state duk_internal_thread_state;

struct duk_internal_thread_state {
	duk_ljstate lj;
	duk_bool_t creating_error;
	duk_hthread *curr_thread;
	duk_int_t call_recursion_depth;
};

DUK_EXTERNAL duk_hthread *duk_create_heap(duk_alloc_function alloc_func,
                                          duk_realloc_function realloc_func,
                                          duk_free_function free_func,
                                          void *heap_udata,
                                          duk_fatal_function fatal_handler) {
	duk_heap *heap = NULL;
	duk_hthread *thr;

	/* Assume that either all memory funcs are NULL or non-NULL, mixed
	 * cases will now be unsafe.
	 */

	/* XXX: just assert non-NULL values here and make caller arguments
	 * do the defaulting to the default implementations (smaller code)?
	 */

	if (!alloc_func) {
		DUK_ASSERT(realloc_func == NULL);
		DUK_ASSERT(free_func == NULL);
#if defined(DUK_USE_PROVIDE_DEFAULT_ALLOC_FUNCTIONS)
		alloc_func = duk_default_alloc_function;
		realloc_func = duk_default_realloc_function;
		free_func = duk_default_free_function;
#else
		DUK_D(DUK_DPRINT("no allocation functions given and no default providers"));
		return NULL;
#endif
	} else {
		DUK_ASSERT(realloc_func != NULL);
		DUK_ASSERT(free_func != NULL);
	}

	if (!fatal_handler) {
		fatal_handler = duk_default_fatal_handler;
	}

	DUK_ASSERT(alloc_func != NULL);
	DUK_ASSERT(realloc_func != NULL);
	DUK_ASSERT(free_func != NULL);
	DUK_ASSERT(fatal_handler != NULL);

	heap = duk_heap_alloc(alloc_func, realloc_func, free_func, heap_udata, fatal_handler);
	if (!heap) {
		return NULL;
	}
	thr = heap->heap_thread;
	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(thr->heap != NULL);
	return thr;
}

DUK_EXTERNAL void duk_destroy_heap(duk_hthread *thr) {
	duk_heap *heap;

	if (!thr) {
		return;
	}
	DUK_ASSERT_API_ENTRY(thr);
	heap = thr->heap;
	DUK_ASSERT(heap != NULL);

	duk_heap_free(heap);
}

DUK_EXTERNAL void duk_suspend(duk_hthread *thr, duk_thread_state *state) {
	duk_internal_thread_state *snapshot = (duk_internal_thread_state *) (void *) state;
	duk_heap *heap;
	duk_ljstate *lj;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(thr->heap != NULL);
	DUK_ASSERT(state != NULL);  /* unvalidated */

	/* Currently not supported when called from within a finalizer.
	 * If that is done, the finalizer will remain running indefinitely,
	 * preventing other finalizers from executing.  The assert is a bit
	 * wider, checking that it would be OK to run pending finalizers.
	 */
	DUK_ASSERT(thr->heap->pf_prevent_count == 0);

	/* Currently not supported to duk_suspend() from an errCreate()
	 * call.
	 */
	DUK_ASSERT(thr->heap->creating_error == 0);

	heap = thr->heap;
	lj = &heap->lj;

	duk_push_tval(thr, &lj->value1);
	duk_push_tval(thr, &lj->value2);

	/* XXX: creating_error == 0 is asserted above, so no need to store. */
	duk_memcpy((void *) &snapshot->lj, (const void *) lj, sizeof(duk_ljstate));
	snapshot->creating_error = heap->creating_error;
	snapshot->curr_thread = heap->curr_thread;
	snapshot->call_recursion_depth = heap->call_recursion_depth;

	lj->jmpbuf_ptr = NULL;
	lj->type = DUK_LJ_TYPE_UNKNOWN;
	DUK_TVAL_SET_UNDEFINED(&lj->value1);
	DUK_TVAL_SET_UNDEFINED(&lj->value2);
	heap->creating_error = 0;
	heap->curr_thread = NULL;
	heap->call_recursion_depth = 0;
}

DUK_EXTERNAL void duk_resume(duk_hthread *thr, const duk_thread_state *state) {
	const duk_internal_thread_state *snapshot = (const duk_internal_thread_state *) (const void *) state;
	duk_heap *heap;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(thr->heap != NULL);
	DUK_ASSERT(state != NULL);  /* unvalidated */

	/* Shouldn't be necessary if duk_suspend() is called before
	 * duk_resume(), but assert in case API sequence is incorrect.
	 */
	DUK_ASSERT(thr->heap->pf_prevent_count == 0);
	DUK_ASSERT(thr->heap->creating_error == 0);

	heap = thr->heap;

	duk_memcpy((void *) &heap->lj, (const void *) &snapshot->lj, sizeof(duk_ljstate));
	heap->creating_error = snapshot->creating_error;
	heap->curr_thread = snapshot->curr_thread;
	heap->call_recursion_depth = snapshot->call_recursion_depth;

	duk_pop_2(thr);
}

/* XXX: better place for this */
DUK_EXTERNAL void duk_set_global_object(duk_hthread *thr) {
	duk_hobject *h_glob;
	duk_hobject *h_prev_glob;
	duk_hobjenv *h_env;
	duk_hobject *h_prev_env;

	DUK_ASSERT_API_ENTRY(thr);

	DUK_D(DUK_DPRINT("replace global object with: %!T", duk_get_tval(thr, -1)));

	h_glob = duk_require_hobject(thr, -1);
	DUK_ASSERT(h_glob != NULL);

	/*
	 *  Replace global object.
	 */

	h_prev_glob = thr->builtins[DUK_BIDX_GLOBAL];
	DUK_UNREF(h_prev_glob);
	thr->builtins[DUK_BIDX_GLOBAL] = h_glob;
	DUK_HOBJECT_INCREF(thr, h_glob);
	DUK_HOBJECT_DECREF_ALLOWNULL(thr, h_prev_glob);  /* side effects, in theory (referenced by global env) */

	/*
	 *  Replace lexical environment for global scope
	 *
	 *  Create a new object environment for the global lexical scope.
	 *  We can't just reset the _Target property of the current one,
	 *  because the lexical scope is shared by other threads with the
	 *  same (initial) built-ins.
	 */

	h_env = duk_hobjenv_alloc(thr,
	                          DUK_HOBJECT_FLAG_EXTENSIBLE |
	                          DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_OBJENV));
	DUK_ASSERT(h_env != NULL);
	DUK_ASSERT(DUK_HOBJECT_GET_PROTOTYPE(thr->heap, (duk_hobject *) h_env) == NULL);

	DUK_ASSERT(h_env->target == NULL);
	DUK_ASSERT(h_glob != NULL);
	h_env->target = h_glob;
	DUK_HOBJECT_INCREF(thr, h_glob);
	DUK_ASSERT(h_env->has_this == 0);

	/* [ ... new_glob ] */

	h_prev_env = thr->builtins[DUK_BIDX_GLOBAL_ENV];
	thr->builtins[DUK_BIDX_GLOBAL_ENV] = (duk_hobject *) h_env;
	DUK_HOBJECT_INCREF(thr, (duk_hobject *) h_env);
	DUK_HOBJECT_DECREF_ALLOWNULL(thr, h_prev_env);  /* side effects */
	DUK_UNREF(h_env);  /* without refcounts */
	DUK_UNREF(h_prev_env);

	/* [ ... new_glob ] */

	duk_pop(thr);

	/* [ ... ] */
}
/*
 *  Inspection
 */

/* #include duk_internal.h -> already included */

/* For footprint efficient multiple value setting: arrays are much better than
 * varargs, format string with parsing is often better than string pointer arrays.
 */
DUK_LOCAL void duk__inspect_multiple_uint(duk_hthread *thr, const char *fmt, duk_int_t *vals) {
	duk_int_t val;
	const char *p;
	const char *p_curr;
	duk_size_t len;

	for (p = fmt;;) {
		len = DUK_STRLEN(p);
		p_curr = p;
		p += len + 1;
		if (len == 0) {
			/* Double NUL (= empty key) terminates. */
			break;
		}
		val = *vals++;
		if (val >= 0) {
			/* Negative values are markers to skip key. */
			duk_push_string(thr, p_curr);
			duk_push_int(thr, val);
			duk_put_prop(thr, -3);
		}
	}
}

/* Raw helper to extract internal information / statistics about a value.
 * The return value is an object with properties that are version specific.
 * The properties must not expose anything that would lead to security
 * issues (e.g. exposing compiled function 'data' buffer might be an issue).
 * Currently only counts and sizes and such are given so there shouldn't
 * be security implications.
 */

#define DUK__IDX_TYPE     0
#define DUK__IDX_ITAG     1
#define DUK__IDX_REFC     2
#define DUK__IDX_HBYTES   3
#define DUK__IDX_CLASS    4
#define DUK__IDX_PBYTES   5
#define DUK__IDX_ESIZE    6
#define DUK__IDX_ENEXT    7
#define DUK__IDX_ASIZE    8
#define DUK__IDX_HSIZE    9
#define DUK__IDX_BCBYTES  10
#define DUK__IDX_DBYTES   11
#define DUK__IDX_TSTATE   12
#define DUK__IDX_VARIANT  13

DUK_EXTERNAL void duk_inspect_value(duk_hthread *thr, duk_idx_t idx) {
	duk_tval *tv;
	duk_heaphdr *h;
	/* The temporary values should be in an array rather than individual
	 * variables which (in practice) ensures that the compiler won't map
	 * them to registers and emit a lot of unnecessary shuffling code.
	 */
	duk_int_t vals[14];

	DUK_ASSERT_API_ENTRY(thr);

	/* Assume two's complement and set everything to -1. */
	duk_memset((void *) &vals, (int) 0xff, sizeof(vals));
	DUK_ASSERT(vals[DUK__IDX_TYPE] == -1);  /* spot check one */

	tv = duk_get_tval_or_unused(thr, idx);
	h = (DUK_TVAL_IS_HEAP_ALLOCATED(tv) ? DUK_TVAL_GET_HEAPHDR(tv) : NULL);

	vals[DUK__IDX_TYPE] = duk_get_type_tval(tv);
	vals[DUK__IDX_ITAG] = (duk_int_t) DUK_TVAL_GET_TAG(tv);

	duk_push_bare_object(thr);  /* Invalidates 'tv'. */
	tv = NULL;

	if (h == NULL) {
		goto finish;
	}
	duk_push_pointer(thr, (void *) h);
	duk_put_prop_literal(thr, -2, "hptr");

#if 0
	/* Covers a lot of information, e.g. buffer and string variants. */
	duk_push_uint(thr, (duk_uint_t) DUK_HEAPHDR_GET_FLAGS(h));
	duk_put_prop_literal(thr, -2, "hflags");
#endif

#if defined(DUK_USE_REFERENCE_COUNTING)
	vals[DUK__IDX_REFC] = (duk_int_t) DUK_HEAPHDR_GET_REFCOUNT(h);
#endif
	vals[DUK__IDX_VARIANT] = 0;

	/* Heaphdr size and additional allocation size, followed by
	 * type specific stuff (with varying value count).
	 */
	switch ((duk_small_int_t) DUK_HEAPHDR_GET_TYPE(h)) {
	case DUK_HTYPE_STRING: {
		duk_hstring *h_str = (duk_hstring *) h;
		vals[DUK__IDX_HBYTES] = (duk_int_t) (sizeof(duk_hstring) + DUK_HSTRING_GET_BYTELEN(h_str) + 1);
#if defined(DUK_USE_HSTRING_EXTDATA)
		if (DUK_HSTRING_HAS_EXTDATA(h_str)) {
			vals[DUK__IDX_VARIANT] = 1;
		}
#endif
		break;
	}
	case DUK_HTYPE_OBJECT: {
		duk_hobject *h_obj = (duk_hobject *) h;

		/* XXX: variants here are maybe pointless; class is enough? */
		if (DUK_HOBJECT_IS_ARRAY(h_obj)) {
			vals[DUK__IDX_HBYTES] = sizeof(duk_harray);
		} else if (DUK_HOBJECT_IS_COMPFUNC(h_obj)) {
			vals[DUK__IDX_HBYTES] = sizeof(duk_hcompfunc);
		} else if (DUK_HOBJECT_IS_NATFUNC(h_obj)) {
			vals[DUK__IDX_HBYTES] = sizeof(duk_hnatfunc);
		} else if (DUK_HOBJECT_IS_THREAD(h_obj)) {
			vals[DUK__IDX_HBYTES] = sizeof(duk_hthread);
			vals[DUK__IDX_TSTATE] = ((duk_hthread *) h_obj)->state;
#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
		} else if (DUK_HOBJECT_IS_BUFOBJ(h_obj)) {
			vals[DUK__IDX_HBYTES] = sizeof(duk_hbufobj);
			/* XXX: some size information */
#endif
		} else {
			vals[DUK__IDX_HBYTES] = (duk_small_uint_t) sizeof(duk_hobject);
		}

		vals[DUK__IDX_CLASS] = (duk_int_t) DUK_HOBJECT_GET_CLASS_NUMBER(h_obj);
		vals[DUK__IDX_PBYTES] = (duk_int_t) DUK_HOBJECT_P_ALLOC_SIZE(h_obj);
		vals[DUK__IDX_ESIZE] = (duk_int_t) DUK_HOBJECT_GET_ESIZE(h_obj);
		vals[DUK__IDX_ENEXT] = (duk_int_t) DUK_HOBJECT_GET_ENEXT(h_obj);
		vals[DUK__IDX_ASIZE] = (duk_int_t) DUK_HOBJECT_GET_ASIZE(h_obj);
		vals[DUK__IDX_HSIZE] = (duk_int_t) DUK_HOBJECT_GET_HSIZE(h_obj);

		/* Note: e_next indicates the number of gc-reachable entries
		 * in the entry part, and also indicates the index where the
		 * next new property would be inserted.  It does *not* indicate
		 * the number of non-NULL keys present in the object.  That
		 * value could be counted separately but requires a pass through
		 * the key list.
		 */

		if (DUK_HOBJECT_IS_COMPFUNC(h_obj)) {
			duk_hbuffer *h_data = (duk_hbuffer *) DUK_HCOMPFUNC_GET_DATA(thr->heap, (duk_hcompfunc *) h_obj);
			vals[DUK__IDX_BCBYTES] = (duk_int_t) (h_data ? DUK_HBUFFER_GET_SIZE(h_data) : 0);
		}
		break;
	}
	case DUK_HTYPE_BUFFER: {
		duk_hbuffer *h_buf = (duk_hbuffer *) h;

		if (DUK_HBUFFER_HAS_DYNAMIC(h_buf)) {
			if (DUK_HBUFFER_HAS_EXTERNAL(h_buf)) {
				vals[DUK__IDX_VARIANT] = 2;  /* buffer variant 2: external */
				vals[DUK__IDX_HBYTES] = (duk_uint_t) (sizeof(duk_hbuffer_external));
			} else {
				/* When alloc_size == 0 the second allocation may not
				 * actually exist.
				 */
				vals[DUK__IDX_VARIANT] = 1;  /* buffer variant 1: dynamic */
				vals[DUK__IDX_HBYTES] = (duk_uint_t) (sizeof(duk_hbuffer_dynamic));
			}
			vals[DUK__IDX_DBYTES] = (duk_int_t) (DUK_HBUFFER_GET_SIZE(h_buf));
		} else {
			DUK_ASSERT(vals[DUK__IDX_VARIANT] == 0);  /* buffer variant 0: fixed */
			vals[DUK__IDX_HBYTES] = (duk_int_t) (sizeof(duk_hbuffer_fixed) + DUK_HBUFFER_GET_SIZE(h_buf));
		}
		break;
	}
	}

 finish:
	duk__inspect_multiple_uint(thr,
	    "type" "\x00" "itag" "\x00" "refc" "\x00" "hbytes" "\x00" "class" "\x00"
	    "pbytes" "\x00" "esize" "\x00" "enext" "\x00" "asize" "\x00" "hsize" "\x00"
	    "bcbytes" "\x00" "dbytes" "\x00" "tstate" "\x00" "variant" "\x00" "\x00",
	    (duk_int_t *) &vals);
}

DUK_EXTERNAL void duk_inspect_callstack_entry(duk_hthread *thr, duk_int_t level) {
	duk_activation *act;
	duk_uint_fast32_t pc;
	duk_uint_fast32_t line;

	DUK_ASSERT_API_ENTRY(thr);

	/* -1   = top callstack entry
	 * -2   = caller of level -1
	 * etc
	 */
	act = duk_hthread_get_activation_for_level(thr, level);
	if (act == NULL) {
		duk_push_undefined(thr);
		return;
	}
	duk_push_bare_object(thr);

	/* Relevant PC is just before current one because PC is
	 * post-incremented.  This should match what error augment
	 * code does.
	 */
	pc = duk_hthread_get_act_prev_pc(thr, act);

	duk_push_tval(thr, &act->tv_func);

	duk_push_uint(thr, (duk_uint_t) pc);
	duk_put_prop_stridx_short(thr, -3, DUK_STRIDX_PC);

#if defined(DUK_USE_PC2LINE)
	line = duk_hobject_pc2line_query(thr, -1, pc);
#else
	line = 0;
#endif
	duk_push_uint(thr, (duk_uint_t) line);
	duk_put_prop_stridx_short(thr, -3, DUK_STRIDX_LINE_NUMBER);

	duk_put_prop_stridx_short(thr, -2, DUK_STRIDX_LC_FUNCTION);
	/* Providing access to e.g. act->lex_env would be dangerous: these
	 * internal structures must never be accessible to the application.
	 * Duktape relies on them having consistent data, and this consistency
	 * is only asserted for, not checked for.
	 */
}

/* automatic undefs */
#undef DUK__IDX_ASIZE
#undef DUK__IDX_BCBYTES
#undef DUK__IDX_CLASS
#undef DUK__IDX_DBYTES
#undef DUK__IDX_ENEXT
#undef DUK__IDX_ESIZE
#undef DUK__IDX_HBYTES
#undef DUK__IDX_HSIZE
#undef DUK__IDX_ITAG
#undef DUK__IDX_PBYTES
#undef DUK__IDX_REFC
#undef DUK__IDX_TSTATE
#undef DUK__IDX_TYPE
#undef DUK__IDX_VARIANT
/*
 *  Memory calls.
 */

/* #include duk_internal.h -> already included */

DUK_EXTERNAL void *duk_alloc_raw(duk_hthread *thr, duk_size_t size) {
	DUK_ASSERT_API_ENTRY(thr);

	return DUK_ALLOC_RAW(thr->heap, size);
}

DUK_EXTERNAL void duk_free_raw(duk_hthread *thr, void *ptr) {
	DUK_ASSERT_API_ENTRY(thr);

	DUK_FREE_RAW(thr->heap, ptr);
}

DUK_EXTERNAL void *duk_realloc_raw(duk_hthread *thr, void *ptr, duk_size_t size) {
	DUK_ASSERT_API_ENTRY(thr);

	return DUK_REALLOC_RAW(thr->heap, ptr, size);
}

DUK_EXTERNAL void *duk_alloc(duk_hthread *thr, duk_size_t size) {
	DUK_ASSERT_API_ENTRY(thr);

	return DUK_ALLOC(thr->heap, size);
}

DUK_EXTERNAL void duk_free(duk_hthread *thr, void *ptr) {
	DUK_ASSERT_API_ENTRY(thr);

	DUK_FREE_CHECKED(thr, ptr);
}

DUK_EXTERNAL void *duk_realloc(duk_hthread *thr, void *ptr, duk_size_t size) {
	DUK_ASSERT_API_ENTRY(thr);

	/*
	 *  Note: since this is an exposed API call, there should be
	 *  no way a mark-and-sweep could have a side effect on the
	 *  memory allocation behind 'ptr'; the pointer should never
	 *  be something that Duktape wants to change.
	 *
	 *  Thus, no need to use DUK_REALLOC_INDIRECT (and we don't
	 *  have the storage location here anyway).
	 */

	return DUK_REALLOC(thr->heap, ptr, size);
}

DUK_EXTERNAL void duk_get_memory_functions(duk_hthread *thr, duk_memory_functions *out_funcs) {
	duk_heap *heap;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(out_funcs != NULL);
	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(thr->heap != NULL);

	heap = thr->heap;
	out_funcs->alloc_func = heap->alloc_func;
	out_funcs->realloc_func = heap->realloc_func;
	out_funcs->free_func = heap->free_func;
	out_funcs->udata = heap->heap_udata;
}

DUK_EXTERNAL void duk_gc(duk_hthread *thr, duk_uint_t flags) {
	duk_heap *heap;
	duk_small_uint_t ms_flags;

	DUK_ASSERT_API_ENTRY(thr);
	heap = thr->heap;
	DUK_ASSERT(heap != NULL);

	DUK_D(DUK_DPRINT("mark-and-sweep requested by application"));
	DUK_ASSERT(DUK_GC_COMPACT == DUK_MS_FLAG_EMERGENCY);  /* Compact flag is 1:1 with emergency flag which forces compaction. */
	ms_flags = (duk_small_uint_t) flags;
	duk_heap_mark_and_sweep(heap, ms_flags);
}
/*
 *  Object handling: property access and other support functions.
 */

/* #include duk_internal.h -> already included */

/*
 *  Property handling
 *
 *  The API exposes only the most common property handling functions.
 *  The caller can invoke ECMAScript built-ins for full control (e.g.
 *  defineProperty, getOwnPropertyDescriptor).
 */

DUK_EXTERNAL duk_bool_t duk_get_prop(duk_hthread *thr, duk_idx_t obj_idx) {
	duk_tval *tv_obj;
	duk_tval *tv_key;
	duk_bool_t rc;

	DUK_ASSERT_API_ENTRY(thr);

	/* Note: copying tv_obj and tv_key to locals to shield against a valstack
	 * resize is not necessary for a property get right now.
	 */

	tv_obj = duk_require_tval(thr, obj_idx);
	tv_key = duk_require_tval(thr, -1);

	rc = duk_hobject_getprop(thr, tv_obj, tv_key);
	DUK_ASSERT(rc == 0 || rc == 1);
	/* a value is left on stack regardless of rc */

	duk_remove_m2(thr);  /* remove key */
	DUK_ASSERT(duk_is_undefined(thr, -1) || rc == 1);
	return rc;  /* 1 if property found, 0 otherwise */
}

DUK_EXTERNAL duk_bool_t duk_get_prop_string(duk_hthread *thr, duk_idx_t obj_idx, const char *key) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(key != NULL);

	obj_idx = duk_require_normalize_index(thr, obj_idx);
	(void) duk_push_string(thr, key);
	return duk_get_prop(thr, obj_idx);
}

DUK_EXTERNAL duk_bool_t duk_get_prop_lstring(duk_hthread *thr, duk_idx_t obj_idx, const char *key, duk_size_t key_len) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(key != NULL);

	obj_idx = duk_require_normalize_index(thr, obj_idx);
	(void) duk_push_lstring(thr, key, key_len);
	return duk_get_prop(thr, obj_idx);
}

#if !defined(DUK_USE_PREFER_SIZE)
DUK_EXTERNAL duk_bool_t duk_get_prop_literal_raw(duk_hthread *thr, duk_idx_t obj_idx, const char *key, duk_size_t key_len) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(key != NULL);
	DUK_ASSERT(key[key_len] == (char) 0);

	obj_idx = duk_require_normalize_index(thr, obj_idx);
	(void) duk_push_literal_raw(thr, key, key_len);
	return duk_get_prop(thr, obj_idx);
}
#endif

DUK_EXTERNAL duk_bool_t duk_get_prop_index(duk_hthread *thr, duk_idx_t obj_idx, duk_uarridx_t arr_idx) {
	DUK_ASSERT_API_ENTRY(thr);

	obj_idx = duk_require_normalize_index(thr, obj_idx);
	duk_push_uarridx(thr, arr_idx);
	return duk_get_prop(thr, obj_idx);
}

DUK_EXTERNAL duk_bool_t duk_get_prop_heapptr(duk_hthread *thr, duk_idx_t obj_idx, void *ptr) {
	DUK_ASSERT_API_ENTRY(thr);

	obj_idx = duk_require_normalize_index(thr, obj_idx);
	(void) duk_push_heapptr(thr, ptr);  /* NULL -> 'undefined' */
	return duk_get_prop(thr, obj_idx);
}

DUK_INTERNAL duk_bool_t duk_get_prop_stridx(duk_hthread *thr, duk_idx_t obj_idx, duk_small_uint_t stridx) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT_STRIDX_VALID(stridx);

	obj_idx = duk_require_normalize_index(thr, obj_idx);
	(void) duk_push_hstring(thr, DUK_HTHREAD_GET_STRING(thr, stridx));
	return duk_get_prop(thr, obj_idx);
}

DUK_INTERNAL duk_bool_t duk_get_prop_stridx_short_raw(duk_hthread *thr, duk_uint_t packed_args) {
	return duk_get_prop_stridx(thr, (duk_idx_t) (duk_int16_t) (packed_args >> 16),
	                                (duk_small_uint_t) (packed_args & 0xffffUL));
}

DUK_INTERNAL duk_bool_t duk_get_prop_stridx_boolean(duk_hthread *thr, duk_idx_t obj_idx, duk_small_uint_t stridx, duk_bool_t *out_has_prop) {
	duk_bool_t rc;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT_STRIDX_VALID(stridx);

	rc = duk_get_prop_stridx(thr, obj_idx, stridx);
	if (out_has_prop) {
		*out_has_prop = rc;
	}
	return duk_to_boolean_top_pop(thr);
}

/* This get variant is for internal use, it differs from standard
 * duk_get_prop() in that:
 *   - Object argument must be an object (primitive values not supported).
 *   - Key argument must be a string (no coercion).
 *   - Only own properties are checked (no inheritance).  Only "entry part"
 *     properties are checked (not array index properties).
 *   - Property must be a plain data property, not a getter.
 *   - Proxy traps are not triggered.
 */
DUK_INTERNAL duk_bool_t duk_xget_owndataprop(duk_hthread *thr, duk_idx_t obj_idx) {
	duk_hobject *h_obj;
	duk_hstring *h_key;
	duk_tval *tv_val;

	DUK_ASSERT_API_ENTRY(thr);

	/* Note: copying tv_obj and tv_key to locals to shield against a valstack
	 * resize is not necessary for a property get right now.
	 */

	h_obj = duk_get_hobject(thr, obj_idx);
	if (h_obj == NULL) {
		return 0;
	}
	h_key = duk_require_hstring(thr, -1);

	tv_val = duk_hobject_find_entry_tval_ptr(thr->heap, h_obj, h_key);
	if (tv_val == NULL) {
		return 0;
	}

	duk_push_tval(thr, tv_val);
	duk_remove_m2(thr);  /* remove key */

	return 1;
}

DUK_INTERNAL duk_bool_t duk_xget_owndataprop_stridx(duk_hthread *thr, duk_idx_t obj_idx, duk_small_uint_t stridx) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT_STRIDX_VALID(stridx);

	obj_idx = duk_require_normalize_index(thr, obj_idx);
	(void) duk_push_hstring(thr, DUK_HTHREAD_GET_STRING(thr, stridx));
	return duk_xget_owndataprop(thr, obj_idx);
}

DUK_INTERNAL duk_bool_t duk_xget_owndataprop_stridx_short_raw(duk_hthread *thr, duk_uint_t packed_args) {
	return duk_xget_owndataprop_stridx(thr, (duk_idx_t) (duk_int16_t) (packed_args >> 16),
	                                   (duk_small_uint_t) (packed_args & 0xffffUL));
}

DUK_LOCAL duk_bool_t duk__put_prop_shared(duk_hthread *thr, duk_idx_t obj_idx, duk_idx_t idx_key) {
	duk_tval *tv_obj;
	duk_tval *tv_key;
	duk_tval *tv_val;
	duk_bool_t throw_flag;
	duk_bool_t rc;

	/* Note: copying tv_obj and tv_key to locals to shield against a valstack
	 * resize is not necessary for a property put right now (putprop protects
	 * against it internally).
	 */

	/* Key and value indices are either (-2, -1) or (-1, -2).  Given idx_key,
	 * idx_val is always (idx_key ^ 0x01).
	 */
	DUK_ASSERT((idx_key == -2 && (idx_key ^ 1) == -1) ||
	           (idx_key == -1 && (idx_key ^ 1) == -2));
	/* XXX: Direct access; faster validation. */
	tv_obj = duk_require_tval(thr, obj_idx);
	tv_key = duk_require_tval(thr, idx_key);
	tv_val = duk_require_tval(thr, idx_key ^ 1);
	throw_flag = duk_is_strict_call(thr);

	rc = duk_hobject_putprop(thr, tv_obj, tv_key, tv_val, throw_flag);
	DUK_ASSERT(rc == 0 || rc == 1);

	duk_pop_2(thr);  /* remove key and value */
	return rc;  /* 1 if property found, 0 otherwise */
}

DUK_EXTERNAL duk_bool_t duk_put_prop(duk_hthread *thr, duk_idx_t obj_idx) {
	DUK_ASSERT_API_ENTRY(thr);
	return duk__put_prop_shared(thr, obj_idx, -2);
}

DUK_EXTERNAL duk_bool_t duk_put_prop_string(duk_hthread *thr, duk_idx_t obj_idx, const char *key) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(key != NULL);

	/* Careful here and with other duk_put_prop_xxx() helpers: the
	 * target object and the property value may be in the same value
	 * stack slot (unusual, but still conceptually clear).
	 */
	obj_idx = duk_normalize_index(thr, obj_idx);
	(void) duk_push_string(thr, key);
	return duk__put_prop_shared(thr, obj_idx, -1);
}

DUK_EXTERNAL duk_bool_t duk_put_prop_lstring(duk_hthread *thr, duk_idx_t obj_idx, const char *key, duk_size_t key_len) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(key != NULL);

	obj_idx = duk_normalize_index(thr, obj_idx);
	(void) duk_push_lstring(thr, key, key_len);
	return duk__put_prop_shared(thr, obj_idx, -1);
}

#if !defined(DUK_USE_PREFER_SIZE)
DUK_EXTERNAL duk_bool_t duk_put_prop_literal_raw(duk_hthread *thr, duk_idx_t obj_idx, const char *key, duk_size_t key_len) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(key != NULL);
	DUK_ASSERT(key[key_len] == (char) 0);

	obj_idx = duk_normalize_index(thr, obj_idx);
	(void) duk_push_literal_raw(thr, key, key_len);
	return duk__put_prop_shared(thr, obj_idx, -1);
}
#endif

DUK_EXTERNAL duk_bool_t duk_put_prop_index(duk_hthread *thr, duk_idx_t obj_idx, duk_uarridx_t arr_idx) {
	DUK_ASSERT_API_ENTRY(thr);

	obj_idx = duk_require_normalize_index(thr, obj_idx);
	duk_push_uarridx(thr, arr_idx);
	return duk__put_prop_shared(thr, obj_idx, -1);
}

DUK_EXTERNAL duk_bool_t duk_put_prop_heapptr(duk_hthread *thr, duk_idx_t obj_idx, void *ptr) {
	DUK_ASSERT_API_ENTRY(thr);

	obj_idx = duk_require_normalize_index(thr, obj_idx);
	(void) duk_push_heapptr(thr, ptr);  /* NULL -> 'undefined' */
	return duk__put_prop_shared(thr, obj_idx, -1);
}


DUK_INTERNAL duk_bool_t duk_put_prop_stridx(duk_hthread *thr, duk_idx_t obj_idx, duk_small_uint_t stridx) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT_STRIDX_VALID(stridx);

	obj_idx = duk_require_normalize_index(thr, obj_idx);
	duk_push_hstring(thr, DUK_HTHREAD_GET_STRING(thr, stridx));
	return duk__put_prop_shared(thr, obj_idx, -1);
}

DUK_INTERNAL duk_bool_t duk_put_prop_stridx_short_raw(duk_hthread *thr, duk_uint_t packed_args) {
	return duk_put_prop_stridx(thr, (duk_idx_t) (duk_int16_t) (packed_args >> 16),
	                                (duk_small_uint_t) (packed_args & 0xffffUL));
}

DUK_EXTERNAL duk_bool_t duk_del_prop(duk_hthread *thr, duk_idx_t obj_idx) {
	duk_tval *tv_obj;
	duk_tval *tv_key;
	duk_bool_t throw_flag;
	duk_bool_t rc;

	DUK_ASSERT_API_ENTRY(thr);

	/* Note: copying tv_obj and tv_key to locals to shield against a valstack
	 * resize is not necessary for a property delete right now.
	 */

	tv_obj = duk_require_tval(thr, obj_idx);
	tv_key = duk_require_tval(thr, -1);
	throw_flag = duk_is_strict_call(thr);

	rc = duk_hobject_delprop(thr, tv_obj, tv_key, throw_flag);
	DUK_ASSERT(rc == 0 || rc == 1);

	duk_pop(thr);  /* remove key */
	return rc;
}

DUK_EXTERNAL duk_bool_t duk_del_prop_string(duk_hthread *thr, duk_idx_t obj_idx, const char *key) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(key != NULL);

	obj_idx = duk_require_normalize_index(thr, obj_idx);
	(void) duk_push_string(thr, key);
	return duk_del_prop(thr, obj_idx);
}

DUK_EXTERNAL duk_bool_t duk_del_prop_lstring(duk_hthread *thr, duk_idx_t obj_idx, const char *key, duk_size_t key_len) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(key != NULL);

	obj_idx = duk_require_normalize_index(thr, obj_idx);
	(void) duk_push_lstring(thr, key, key_len);
	return duk_del_prop(thr, obj_idx);
}

#if !defined(DUK_USE_PREFER_SIZE)
DUK_EXTERNAL duk_bool_t duk_del_prop_literal_raw(duk_hthread *thr, duk_idx_t obj_idx, const char *key, duk_size_t key_len) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(key != NULL);
	DUK_ASSERT(key[key_len] == (char) 0);

	obj_idx = duk_require_normalize_index(thr, obj_idx);
	(void) duk_push_literal_raw(thr, key, key_len);
	return duk_del_prop(thr, obj_idx);
}
#endif

DUK_EXTERNAL duk_bool_t duk_del_prop_index(duk_hthread *thr, duk_idx_t obj_idx, duk_uarridx_t arr_idx) {
	DUK_ASSERT_API_ENTRY(thr);

	obj_idx = duk_require_normalize_index(thr, obj_idx);
	duk_push_uarridx(thr, arr_idx);
	return duk_del_prop(thr, obj_idx);
}

DUK_EXTERNAL duk_bool_t duk_del_prop_heapptr(duk_hthread *thr, duk_idx_t obj_idx, void *ptr) {
	DUK_ASSERT_API_ENTRY(thr);

	obj_idx = duk_require_normalize_index(thr, obj_idx);
	(void) duk_push_heapptr(thr, ptr);  /* NULL -> 'undefined' */
	return duk_del_prop(thr, obj_idx);
}

DUK_INTERNAL duk_bool_t duk_del_prop_stridx(duk_hthread *thr, duk_idx_t obj_idx, duk_small_uint_t stridx) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT_STRIDX_VALID(stridx);

	obj_idx = duk_require_normalize_index(thr, obj_idx);
	duk_push_hstring(thr, DUK_HTHREAD_GET_STRING(thr, stridx));
	return duk_del_prop(thr, obj_idx);
}

#if 0
DUK_INTERNAL duk_bool_t duk_del_prop_stridx_short_raw(duk_hthread *thr, duk_uint_t packed_args) {
	return duk_del_prop_stridx(thr, (duk_idx_t) (duk_int16_t) (packed_args >> 16),
	                                (duk_small_uint_t) (packed_args & 0xffffUL));
}
#endif

DUK_EXTERNAL duk_bool_t duk_has_prop(duk_hthread *thr, duk_idx_t obj_idx) {
	duk_tval *tv_obj;
	duk_tval *tv_key;
	duk_bool_t rc;

	DUK_ASSERT_API_ENTRY(thr);

	/* Note: copying tv_obj and tv_key to locals to shield against a valstack
	 * resize is not necessary for a property existence check right now.
	 */

	tv_obj = duk_require_tval(thr, obj_idx);
	tv_key = duk_require_tval(thr, -1);

	rc = duk_hobject_hasprop(thr, tv_obj, tv_key);
	DUK_ASSERT(rc == 0 || rc == 1);

	duk_pop(thr);  /* remove key */
	return rc;  /* 1 if property found, 0 otherwise */
}

DUK_EXTERNAL duk_bool_t duk_has_prop_string(duk_hthread *thr, duk_idx_t obj_idx, const char *key) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(key != NULL);

	obj_idx = duk_require_normalize_index(thr, obj_idx);
	(void) duk_push_string(thr, key);
	return duk_has_prop(thr, obj_idx);
}

DUK_EXTERNAL duk_bool_t duk_has_prop_lstring(duk_hthread *thr, duk_idx_t obj_idx, const char *key, duk_size_t key_len) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(key != NULL);

	obj_idx = duk_require_normalize_index(thr, obj_idx);
	(void) duk_push_lstring(thr, key, key_len);
	return duk_has_prop(thr, obj_idx);
}

#if !defined(DUK_USE_PREFER_SIZE)
DUK_EXTERNAL duk_bool_t duk_has_prop_literal_raw(duk_hthread *thr, duk_idx_t obj_idx, const char *key, duk_size_t key_len) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(key != NULL);
	DUK_ASSERT(key[key_len] == (char) 0);

	obj_idx = duk_require_normalize_index(thr, obj_idx);
	(void) duk_push_literal_raw(thr, key, key_len);
	return duk_has_prop(thr, obj_idx);
}
#endif

DUK_EXTERNAL duk_bool_t duk_has_prop_index(duk_hthread *thr, duk_idx_t obj_idx, duk_uarridx_t arr_idx) {
	DUK_ASSERT_API_ENTRY(thr);

	obj_idx = duk_require_normalize_index(thr, obj_idx);
	duk_push_uarridx(thr, arr_idx);
	return duk_has_prop(thr, obj_idx);
}

DUK_EXTERNAL duk_bool_t duk_has_prop_heapptr(duk_hthread *thr, duk_idx_t obj_idx, void *ptr) {
	DUK_ASSERT_API_ENTRY(thr);

	obj_idx = duk_require_normalize_index(thr, obj_idx);
	(void) duk_push_heapptr(thr, ptr);  /* NULL -> 'undefined' */
	return duk_has_prop(thr, obj_idx);
}

DUK_INTERNAL duk_bool_t duk_has_prop_stridx(duk_hthread *thr, duk_idx_t obj_idx, duk_small_uint_t stridx) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT_STRIDX_VALID(stridx);

	obj_idx = duk_require_normalize_index(thr, obj_idx);
	duk_push_hstring(thr, DUK_HTHREAD_GET_STRING(thr, stridx));
	return duk_has_prop(thr, obj_idx);
}

#if 0
DUK_INTERNAL duk_bool_t duk_has_prop_stridx_short_raw(duk_hthread *thr, duk_uint_t packed_args) {
	return duk_has_prop_stridx(thr, (duk_idx_t) (duk_int16_t) (packed_args >> 16),
	                                (duk_small_uint_t) (packed_args & 0xffffUL));
}
#endif

/* Define own property without inheritance lookups and such.  This differs from
 * [[DefineOwnProperty]] because special behaviors (like Array 'length') are
 * not invoked by this method.  The caller must be careful to invoke any such
 * behaviors if necessary.
 */
DUK_INTERNAL void duk_xdef_prop(duk_hthread *thr, duk_idx_t obj_idx, duk_small_uint_t desc_flags) {
	duk_hobject *obj;
	duk_hstring *key;

	DUK_ASSERT_API_ENTRY(thr);

	obj = duk_require_hobject(thr, obj_idx);
	DUK_ASSERT(obj != NULL);
	key = duk_to_property_key_hstring(thr, -2);
	DUK_ASSERT(key != NULL);
	DUK_ASSERT(duk_require_tval(thr, -1) != NULL);

	duk_hobject_define_property_internal(thr, obj, key, desc_flags);

	duk_pop(thr);  /* pop key */
}

DUK_INTERNAL void duk_xdef_prop_index(duk_hthread *thr, duk_idx_t obj_idx, duk_uarridx_t arr_idx, duk_small_uint_t desc_flags) {
	duk_hobject *obj;

	DUK_ASSERT_API_ENTRY(thr);

	obj = duk_require_hobject(thr, obj_idx);
	DUK_ASSERT(obj != NULL);

	duk_hobject_define_property_internal_arridx(thr, obj, arr_idx, desc_flags);
	/* value popped by call */
}

DUK_INTERNAL void duk_xdef_prop_stridx(duk_hthread *thr, duk_idx_t obj_idx, duk_small_uint_t stridx, duk_small_uint_t desc_flags) {
	duk_hobject *obj;
	duk_hstring *key;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT_STRIDX_VALID(stridx);

	obj = duk_require_hobject(thr, obj_idx);
	DUK_ASSERT(obj != NULL);
	key = DUK_HTHREAD_GET_STRING(thr, stridx);
	DUK_ASSERT(key != NULL);
	DUK_ASSERT(duk_require_tval(thr, -1) != NULL);

	duk_hobject_define_property_internal(thr, obj, key, desc_flags);
	/* value popped by call */
}

DUK_INTERNAL void duk_xdef_prop_stridx_short_raw(duk_hthread *thr, duk_uint_t packed_args) {
	duk_xdef_prop_stridx(thr, (duk_idx_t) (duk_int8_t) (packed_args >> 24),
	                          (duk_small_uint_t) (packed_args >> 8) & 0xffffUL,
	                          (duk_small_uint_t) (packed_args & 0xffL));
}

#if 0  /*unused*/
DUK_INTERNAL void duk_xdef_prop_stridx_builtin(duk_hthread *thr, duk_idx_t obj_idx, duk_small_uint_t stridx, duk_small_int_t builtin_idx, duk_small_uint_t desc_flags) {
	duk_hobject *obj;
	duk_hstring *key;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT_STRIDX_VALID(stridx);
	DUK_ASSERT_BIDX_VALID(builtin_idx);

	obj = duk_require_hobject(thr, obj_idx);
	DUK_ASSERT(obj != NULL);
	key = DUK_HTHREAD_GET_STRING(thr, stridx);
	DUK_ASSERT(key != NULL);

	duk_push_hobject(thr, thr->builtins[builtin_idx]);
	duk_hobject_define_property_internal(thr, obj, key, desc_flags);
	/* value popped by call */
}
#endif

/* This is a rare property helper; it sets the global thrower (E5 Section 13.2.3)
 * setter/getter into an object property.  This is needed by the 'arguments'
 * object creation code, function instance creation code, and Function.prototype.bind().
 */

DUK_INTERNAL void duk_xdef_prop_stridx_thrower(duk_hthread *thr, duk_idx_t obj_idx, duk_small_uint_t stridx) {
	DUK_ASSERT_API_ENTRY(thr);

	obj_idx = duk_require_normalize_index(thr, obj_idx);
	duk_push_hstring_stridx(thr, stridx);
	duk_push_hobject_bidx(thr, DUK_BIDX_TYPE_ERROR_THROWER);
	duk_dup_top(thr);
	duk_def_prop(thr, obj_idx, DUK_DEFPROP_HAVE_SETTER | DUK_DEFPROP_HAVE_GETTER | DUK_DEFPROP_FORCE);  /* attributes always 0 */
}

/* Object.getOwnPropertyDescriptor() equivalent C binding. */
DUK_EXTERNAL void duk_get_prop_desc(duk_hthread *thr, duk_idx_t obj_idx, duk_uint_t flags) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_UNREF(flags);  /* no flags defined yet */

	duk_hobject_object_get_own_property_descriptor(thr, obj_idx);  /* [ ... key ] -> [ ... desc ] */
}

/* Object.defineProperty() equivalent C binding. */
DUK_EXTERNAL void duk_def_prop(duk_hthread *thr, duk_idx_t obj_idx, duk_uint_t flags) {
	duk_idx_t idx_base;
	duk_hobject *obj;
	duk_hstring *key;
	duk_idx_t idx_value;
	duk_hobject *get;
	duk_hobject *set;
	duk_uint_t is_data_desc;
	duk_uint_t is_acc_desc;

	DUK_ASSERT_API_ENTRY(thr);

	obj = duk_require_hobject(thr, obj_idx);

	is_data_desc = flags & (DUK_DEFPROP_HAVE_VALUE | DUK_DEFPROP_HAVE_WRITABLE);
	is_acc_desc = flags & (DUK_DEFPROP_HAVE_GETTER | DUK_DEFPROP_HAVE_SETTER);
	if (is_data_desc && is_acc_desc) {
		/* "Have" flags must not be conflicting so that they would
		 * apply to both a plain property and an accessor at the same
		 * time.
		 */
		goto fail_invalid_desc;
	}

	idx_base = duk_get_top_index(thr);
	if (flags & DUK_DEFPROP_HAVE_SETTER) {
		duk_require_type_mask(thr, idx_base, DUK_TYPE_MASK_UNDEFINED |
		                                     DUK_TYPE_MASK_OBJECT |
		                                     DUK_TYPE_MASK_LIGHTFUNC);
		set = duk_get_hobject_promote_lfunc(thr, idx_base);
		if (set != NULL && !DUK_HOBJECT_IS_CALLABLE(set)) {
			goto fail_not_callable;
		}
		idx_base--;
	} else {
		set = NULL;
	}
	if (flags & DUK_DEFPROP_HAVE_GETTER) {
		duk_require_type_mask(thr, idx_base, DUK_TYPE_MASK_UNDEFINED |
		                                     DUK_TYPE_MASK_OBJECT |
		                                     DUK_TYPE_MASK_LIGHTFUNC);
		get = duk_get_hobject_promote_lfunc(thr, idx_base);
		if (get != NULL && !DUK_HOBJECT_IS_CALLABLE(get)) {
			goto fail_not_callable;
		}
		idx_base--;
	} else {
		get = NULL;
	}
	if (flags & DUK_DEFPROP_HAVE_VALUE) {
		idx_value = idx_base;
		idx_base--;
	} else {
		idx_value = (duk_idx_t) -1;
	}
	key = duk_to_property_key_hstring(thr, idx_base);
	DUK_ASSERT(key != NULL);

	duk_require_valid_index(thr, idx_base);

	duk_hobject_define_property_helper(thr,
	                                   flags /*defprop_flags*/,
	                                   obj,
	                                   key,
	                                   idx_value,
	                                   get,
	                                   set,
	                                   1 /*throw_flag*/);

	/* Clean up stack */

	duk_set_top(thr, idx_base);

	/* [ ... obj ... ] */

	return;

 fail_invalid_desc:
	DUK_ERROR_TYPE(thr, DUK_STR_INVALID_DESCRIPTOR);
	DUK_WO_NORETURN(return;);

 fail_not_callable:
	DUK_ERROR_TYPE(thr, DUK_STR_NOT_CALLABLE);
	DUK_WO_NORETURN(return;);
}

/*
 *  Object related
 */

DUK_EXTERNAL void duk_compact(duk_hthread *thr, duk_idx_t obj_idx) {
	duk_hobject *obj;

	DUK_ASSERT_API_ENTRY(thr);

	obj = duk_get_hobject(thr, obj_idx);
	if (obj) {
		/* Note: this may fail, caller should protect the call if necessary */
		duk_hobject_compact_props(thr, obj);
	}
}

DUK_INTERNAL void duk_compact_m1(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);

	duk_compact(thr, -1);
}

/* XXX: the duk_hobject_enum.c stack APIs should be reworked */

DUK_EXTERNAL void duk_enum(duk_hthread *thr, duk_idx_t obj_idx, duk_uint_t enum_flags) {
	DUK_ASSERT_API_ENTRY(thr);

	duk_dup(thr, obj_idx);
	duk_require_hobject_promote_mask(thr, -1, DUK_TYPE_MASK_LIGHTFUNC | DUK_TYPE_MASK_BUFFER);
	duk_hobject_enumerator_create(thr, enum_flags);   /* [target] -> [enum] */
}

DUK_EXTERNAL duk_bool_t duk_next(duk_hthread *thr, duk_idx_t enum_index, duk_bool_t get_value) {
	DUK_ASSERT_API_ENTRY(thr);

	duk_require_hobject(thr, enum_index);
	duk_dup(thr, enum_index);
	return duk_hobject_enumerator_next(thr, get_value);
}

DUK_INTERNAL void duk_seal_freeze_raw(duk_hthread *thr, duk_idx_t obj_idx, duk_bool_t is_freeze) {
	duk_tval *tv;
	duk_hobject *h;

	DUK_ASSERT_API_ENTRY(thr);

	tv = duk_require_tval(thr, obj_idx);
	DUK_ASSERT(tv != NULL);

	/* Seal/freeze are quite rare in practice so it'd be nice to get the
	 * correct behavior simply via automatic promotion (at the cost of some
	 * memory churn).  However, the promoted objects don't behave the same,
	 * e.g. promoted lightfuncs are extensible.
	 */

	switch (DUK_TVAL_GET_TAG(tv)) {
	case DUK_TAG_BUFFER:
		/* Plain buffer: already sealed, but not frozen (and can't be frozen
		 * because index properties can't be made non-writable.
		 */
		if (is_freeze) {
			goto fail_cannot_freeze;
		}
		break;
	case DUK_TAG_LIGHTFUNC:
		/* Lightfunc: already sealed and frozen, success. */
		break;
	case DUK_TAG_OBJECT:
		h = DUK_TVAL_GET_OBJECT(tv);
		DUK_ASSERT(h != NULL);
		if (is_freeze && DUK_HOBJECT_IS_BUFOBJ(h)) {
			/* Buffer objects cannot be frozen because there's no internal
			 * support for making virtual array indices non-writable.
			 */
			DUK_DD(DUK_DDPRINT("cannot freeze a buffer object"));
			goto fail_cannot_freeze;
		}
		duk_hobject_object_seal_freeze_helper(thr, h, is_freeze);

		/* Sealed and frozen objects cannot gain any more properties,
		 * so this is a good time to compact them.
		 */
		duk_hobject_compact_props(thr, h);
		break;
	default:
		/* ES2015 Sections 19.1.2.5, 19.1.2.17 */
		break;
	}
	return;

 fail_cannot_freeze:
	DUK_ERROR_TYPE_INVALID_ARGS(thr);  /* XXX: proper error message */
	DUK_WO_NORETURN(return;);
}

DUK_EXTERNAL void duk_seal(duk_hthread *thr, duk_idx_t obj_idx) {
	DUK_ASSERT_API_ENTRY(thr);

	duk_seal_freeze_raw(thr, obj_idx, 0 /*is_freeze*/);
}

DUK_EXTERNAL void duk_freeze(duk_hthread *thr, duk_idx_t obj_idx) {
	DUK_ASSERT_API_ENTRY(thr);

	duk_seal_freeze_raw(thr, obj_idx, 1 /*is_freeze*/);
}

/*
 *  Helpers for writing multiple properties
 */

DUK_EXTERNAL void duk_put_function_list(duk_hthread *thr, duk_idx_t obj_idx, const duk_function_list_entry *funcs) {
	const duk_function_list_entry *ent = funcs;

	DUK_ASSERT_API_ENTRY(thr);

	obj_idx = duk_require_normalize_index(thr, obj_idx);
	if (ent != NULL) {
		while (ent->key != NULL) {
			duk_push_c_function(thr, ent->value, ent->nargs);
			duk_put_prop_string(thr, obj_idx, ent->key);
			ent++;
		}
	}
}

DUK_EXTERNAL void duk_put_number_list(duk_hthread *thr, duk_idx_t obj_idx, const duk_number_list_entry *numbers) {
	const duk_number_list_entry *ent = numbers;
	duk_tval *tv;

	DUK_ASSERT_API_ENTRY(thr);

	obj_idx = duk_require_normalize_index(thr, obj_idx);
	if (ent != NULL) {
		while (ent->key != NULL) {
			tv = thr->valstack_top++;
			DUK_ASSERT(DUK_TVAL_IS_UNDEFINED(tv));  /* value stack init policy */
			DUK_TVAL_SET_NUMBER_CHKFAST_SLOW(tv, ent->value);  /* no need for decref/incref */
			duk_put_prop_string(thr, obj_idx, ent->key);
			ent++;
		}
	}
}

/*
 *  Shortcut for accessing global object properties
 */

DUK_EXTERNAL duk_bool_t duk_get_global_string(duk_hthread *thr, const char *key) {
	duk_bool_t ret;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(thr->builtins[DUK_BIDX_GLOBAL] != NULL);

	/* XXX: direct implementation */

	duk_push_hobject(thr, thr->builtins[DUK_BIDX_GLOBAL]);
	ret = duk_get_prop_string(thr, -1, key);
	duk_remove_m2(thr);
	return ret;
}

DUK_EXTERNAL duk_bool_t duk_get_global_lstring(duk_hthread *thr, const char *key, duk_size_t key_len) {
	duk_bool_t ret;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(thr->builtins[DUK_BIDX_GLOBAL] != NULL);

	/* XXX: direct implementation */

	duk_push_hobject(thr, thr->builtins[DUK_BIDX_GLOBAL]);
	ret = duk_get_prop_lstring(thr, -1, key, key_len);
	duk_remove_m2(thr);
	return ret;
}

#if !defined(DUK_USE_PREFER_SIZE)
DUK_EXTERNAL duk_bool_t duk_get_global_literal_raw(duk_hthread *thr, const char *key, duk_size_t key_len) {
	duk_bool_t ret;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(thr->builtins[DUK_BIDX_GLOBAL] != NULL);
	DUK_ASSERT(key[key_len] == (char) 0);

	/* XXX: direct implementation */

	duk_push_hobject(thr, thr->builtins[DUK_BIDX_GLOBAL]);
	ret = duk_get_prop_literal_raw(thr, -1, key, key_len);
	duk_remove_m2(thr);
	return ret;
}
#endif

DUK_EXTERNAL duk_bool_t duk_get_global_heapptr(duk_hthread *thr, void *ptr) {
	duk_bool_t ret;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(thr->builtins[DUK_BIDX_GLOBAL] != NULL);

	/* XXX: direct implementation */

	duk_push_hobject(thr, thr->builtins[DUK_BIDX_GLOBAL]);
	ret = duk_get_prop_heapptr(thr, -1, ptr);
	duk_remove_m2(thr);
	return ret;
}


DUK_EXTERNAL duk_bool_t duk_put_global_string(duk_hthread *thr, const char *key) {
	duk_bool_t ret;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(thr->builtins[DUK_BIDX_GLOBAL] != NULL);

	/* XXX: direct implementation */

	duk_push_hobject(thr, thr->builtins[DUK_BIDX_GLOBAL]);
	duk_insert(thr, -2);
	ret = duk_put_prop_string(thr, -2, key);  /* [ ... global val ] -> [ ... global ] */
	duk_pop(thr);
	return ret;
}

DUK_EXTERNAL duk_bool_t duk_put_global_lstring(duk_hthread *thr, const char *key, duk_size_t key_len) {
	duk_bool_t ret;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(thr->builtins[DUK_BIDX_GLOBAL] != NULL);

	/* XXX: direct implementation */

	duk_push_hobject(thr, thr->builtins[DUK_BIDX_GLOBAL]);
	duk_insert(thr, -2);
	ret = duk_put_prop_lstring(thr, -2, key, key_len);  /* [ ... global val ] -> [ ... global ] */
	duk_pop(thr);
	return ret;
}

#if !defined(DUK_USE_PREFER_SIZE)
DUK_EXTERNAL duk_bool_t duk_put_global_literal_raw(duk_hthread *thr, const char *key, duk_size_t key_len) {
	duk_bool_t ret;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(thr->builtins[DUK_BIDX_GLOBAL] != NULL);
	DUK_ASSERT(key[key_len] == (char) 0);

	/* XXX: direct implementation */

	duk_push_hobject(thr, thr->builtins[DUK_BIDX_GLOBAL]);
	duk_insert(thr, -2);
	ret = duk_put_prop_literal_raw(thr, -2, key, key_len);  /* [ ... global val ] -> [ ... global ] */
	duk_pop(thr);
	return ret;
}
#endif

DUK_EXTERNAL duk_bool_t duk_put_global_heapptr(duk_hthread *thr, void *ptr) {
	duk_bool_t ret;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(thr->builtins[DUK_BIDX_GLOBAL] != NULL);

	/* XXX: direct implementation */

	duk_push_hobject(thr, thr->builtins[DUK_BIDX_GLOBAL]);
	duk_insert(thr, -2);
	ret = duk_put_prop_heapptr(thr, -2, ptr);  /* [ ... global val ] -> [ ... global ] */
	duk_pop(thr);
	return ret;
}

/*
 *  ES2015 GetMethod()
 */

DUK_INTERNAL duk_bool_t duk_get_method_stridx(duk_hthread *thr, duk_idx_t idx, duk_small_uint_t stridx) {
	(void) duk_get_prop_stridx(thr, idx, stridx);
	if (duk_is_null_or_undefined(thr, -1)) {
		duk_pop_nodecref_unsafe(thr);
		return 0;
	}
	if (!duk_is_callable(thr, -1)) {
		DUK_ERROR_TYPE(thr, DUK_STR_NOT_CALLABLE);
		DUK_WO_NORETURN(return 0;);
	}
	return 1;
}

/*
 *  Object prototype
 */

DUK_EXTERNAL void duk_get_prototype(duk_hthread *thr, duk_idx_t idx) {
	duk_hobject *obj;
	duk_hobject *proto;

	DUK_ASSERT_API_ENTRY(thr);

	obj = duk_require_hobject(thr, idx);
	DUK_ASSERT(obj != NULL);

	/* XXX: shared helper for duk_push_hobject_or_undefined()? */
	proto = DUK_HOBJECT_GET_PROTOTYPE(thr->heap, obj);
	if (proto) {
		duk_push_hobject(thr, proto);
	} else {
		duk_push_undefined(thr);
	}
}

DUK_EXTERNAL void duk_set_prototype(duk_hthread *thr, duk_idx_t idx) {
	duk_hobject *obj;
	duk_hobject *proto;

	DUK_ASSERT_API_ENTRY(thr);

	obj = duk_require_hobject(thr, idx);
	DUK_ASSERT(obj != NULL);
	duk_require_type_mask(thr, -1, DUK_TYPE_MASK_UNDEFINED |
	                               DUK_TYPE_MASK_OBJECT);
	proto = duk_get_hobject(thr, -1);
	/* proto can also be NULL here (allowed explicitly) */

#if defined(DUK_USE_ROM_OBJECTS)
	if (DUK_HEAPHDR_HAS_READONLY((duk_heaphdr *) obj)) {
		DUK_ERROR_TYPE(thr, DUK_STR_NOT_CONFIGURABLE);  /* XXX: "read only object"? */
		DUK_WO_NORETURN(return;);
	}
#endif

	DUK_HOBJECT_SET_PROTOTYPE_UPDREF(thr, obj, proto);

	duk_pop(thr);
}

DUK_INTERNAL void duk_clear_prototype(duk_hthread *thr, duk_idx_t idx) {
	duk_hobject *obj;

	DUK_ASSERT_API_ENTRY(thr);

	obj = duk_require_hobject(thr, idx);
	DUK_ASSERT(obj != NULL);

#if defined(DUK_USE_ROM_OBJECTS)
	if (DUK_HEAPHDR_HAS_READONLY((duk_heaphdr *) obj)) {
		DUK_ERROR_TYPE(thr, DUK_STR_NOT_CONFIGURABLE);  /* XXX: "read only object"? */
		DUK_WO_NORETURN(return;);
	}
#endif

	DUK_HOBJECT_SET_PROTOTYPE_UPDREF(thr, obj, NULL);
}

DUK_INTERNAL duk_bool_t duk_is_bare_object(duk_hthread *thr, duk_idx_t idx) {
	duk_hobject *obj;
	duk_hobject *proto;

	DUK_ASSERT_API_ENTRY(thr);

	obj = duk_require_hobject(thr, idx);
	DUK_ASSERT(obj != NULL);

	proto = DUK_HOBJECT_GET_PROTOTYPE(thr->heap, obj);
	return (proto == NULL);
}

/*
 *  Object finalizer
 */

#if defined(DUK_USE_FINALIZER_SUPPORT)
/* XXX: these could be implemented as macros calling an internal function
 * directly.
 * XXX: same issue as with Duktape.fin: there's no way to delete the property
 * now (just set it to undefined).
 */
DUK_EXTERNAL void duk_get_finalizer(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);

	/* This get intentionally walks the inheritance chain at present,
	 * which matches how the effective finalizer property is also
	 * looked up in GC.
	 */
	duk_get_prop_stridx(thr, idx, DUK_STRIDX_INT_FINALIZER);
}

DUK_EXTERNAL void duk_set_finalizer(duk_hthread *thr, duk_idx_t idx) {
	duk_hobject *h;
	duk_bool_t callable;

	DUK_ASSERT_API_ENTRY(thr);

	h = duk_require_hobject(thr, idx);  /* Get before 'put' so that 'idx' is correct. */
	callable = duk_is_callable(thr, -1);

	/* At present finalizer is stored as a hidden Symbol, with normal
	 * inheritance and access control.  As a result, finalizer cannot
	 * currently be set on a non-extensible (sealed or frozen) object.
	 * It might be useful to allow it.
	 */
	duk_put_prop_stridx(thr, idx, DUK_STRIDX_INT_FINALIZER);

	/* In addition to setting the finalizer property, keep a "have
	 * finalizer" flag in duk_hobject in sync so that refzero can do
	 * a very quick finalizer check by walking the prototype chain
	 * and checking the flag alone.  (Note that this means that just
	 * setting _Finalizer on an object won't affect finalizer checks.)
	 *
	 * NOTE: if the argument is a Proxy object, this flag will be set
	 * on the Proxy, not the target.  As a result, the target won't get
	 * a finalizer flag and the Proxy also won't be finalized as there's
	 * an explicit Proxy check in finalization now.
	 */
	if (callable) {
		DUK_HOBJECT_SET_HAVE_FINALIZER(h);
	} else {
		DUK_HOBJECT_CLEAR_HAVE_FINALIZER(h);
	}
}
#else  /* DUK_USE_FINALIZER_SUPPORT */
DUK_EXTERNAL void duk_get_finalizer(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_UNREF(idx);
	DUK_ERROR_UNSUPPORTED(thr);
	DUK_WO_NORETURN(return;);
}

DUK_EXTERNAL void duk_set_finalizer(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_UNREF(idx);
	DUK_ERROR_UNSUPPORTED(thr);
	DUK_WO_NORETURN(return;);
}
#endif  /* DUK_USE_FINALIZER_SUPPORT */
/*
 *  Random numbers
 */

/* #include duk_internal.h -> already included */

DUK_EXTERNAL duk_double_t duk_random(duk_hthread *thr) {
	return (duk_double_t) DUK_UTIL_GET_RANDOM_DOUBLE(thr);
}
/*
 *  API calls related to general value stack manipulation: resizing the value
 *  stack, pushing and popping values, type checking and reading values,
 *  coercing values, etc.
 *
 *  Also contains internal functions (such as duk_get_tval()), defined
 *  in duk_api_internal.h, with semantics similar to the public API.
 */

/* XXX: repetition of stack pre-checks -> helper or macro or inline */
/* XXX: shared api error strings, and perhaps even throw code for rare cases? */

/* #include duk_internal.h -> already included */

/*
 *  Forward declarations
 */

DUK_LOCAL_DECL duk_idx_t duk__push_c_function_raw(duk_hthread *thr, duk_c_function func, duk_idx_t nargs, duk_uint_t flags, duk_small_uint_t proto_bidx);

/*
 *  Global state for working around missing variadic macros
 */

#if !defined(DUK_USE_VARIADIC_MACROS)
DUK_EXTERNAL const char *duk_api_global_filename = NULL;
DUK_EXTERNAL duk_int_t duk_api_global_line = 0;
#endif

/*
 *  Misc helpers
 */

DUK_LOCAL const char * const duk__symbol_type_strings[4] = {
	"hidden", "global", "local", "wellknown"
};

#if !defined(DUK_USE_PACKED_TVAL)
DUK_LOCAL const duk_uint_t duk__type_from_tag[] = {
	DUK_TYPE_NUMBER,
	DUK_TYPE_NUMBER,  /* fastint */
	DUK_TYPE_UNDEFINED,
	DUK_TYPE_NULL,
	DUK_TYPE_BOOLEAN,
	DUK_TYPE_POINTER,
	DUK_TYPE_LIGHTFUNC,
	DUK_TYPE_NONE,
	DUK_TYPE_STRING,
	DUK_TYPE_OBJECT,
	DUK_TYPE_BUFFER,
};
DUK_LOCAL const duk_uint_t duk__type_mask_from_tag[] = {
	DUK_TYPE_MASK_NUMBER,
	DUK_TYPE_MASK_NUMBER,  /* fastint */
	DUK_TYPE_MASK_UNDEFINED,
	DUK_TYPE_MASK_NULL,
	DUK_TYPE_MASK_BOOLEAN,
	DUK_TYPE_MASK_POINTER,
	DUK_TYPE_MASK_LIGHTFUNC,
	DUK_TYPE_MASK_NONE,
	DUK_TYPE_MASK_STRING,
	DUK_TYPE_MASK_OBJECT,
	DUK_TYPE_MASK_BUFFER,
};
#endif  /* !DUK_USE_PACKED_TVAL */

/* Assert that there's room for one value. */
#define DUK__ASSERT_SPACE() do { \
		DUK_ASSERT(!(thr->valstack_top >= thr->valstack_end)); \
	} while (0)

/* Check that there's room to push one value. */
#if defined(DUK_USE_VALSTACK_UNSAFE)
/* Faster but value stack overruns are memory unsafe. */
#define DUK__CHECK_SPACE() DUK__ASSERT_SPACE()
#else
#define DUK__CHECK_SPACE() do { \
		if (DUK_UNLIKELY(thr->valstack_top >= thr->valstack_end)) { \
			DUK_ERROR_RANGE_PUSH_BEYOND(thr); \
		} \
	} while (0)
#endif

DUK_LOCAL duk_small_uint_t duk__get_symbol_type(duk_hstring *h) {
	const duk_uint8_t *data;
	duk_size_t len;

	DUK_ASSERT(h != NULL);
	DUK_ASSERT(DUK_HSTRING_HAS_SYMBOL(h));
	DUK_ASSERT(DUK_HSTRING_GET_BYTELEN(h) >= 1);  /* always true, symbol prefix */

	data = (const duk_uint8_t *) DUK_HSTRING_GET_DATA(h);
	len = DUK_HSTRING_GET_BYTELEN(h);
	DUK_ASSERT(len >= 1);

	/* XXX: differentiate between 0x82 and 0xff (hidden vs. internal?)? */

	if (data[0] == 0xffU) {
		return DUK_SYMBOL_TYPE_HIDDEN;
	} else if (data[0] == 0x82U) {
		return DUK_SYMBOL_TYPE_HIDDEN;
	} else if (data[0] == 0x80U) {
		return DUK_SYMBOL_TYPE_GLOBAL;
	} else if (data[len - 1] != 0xffU) {
		return DUK_SYMBOL_TYPE_LOCAL;
	} else {
		return DUK_SYMBOL_TYPE_WELLKNOWN;
	}
}

DUK_LOCAL const char *duk__get_symbol_type_string(duk_hstring *h) {
	duk_small_uint_t idx;
	idx = duk__get_symbol_type(h);
	DUK_ASSERT(idx < sizeof(duk__symbol_type_strings));
	return duk__symbol_type_strings[idx];
}

DUK_LOCAL_DECL duk_heaphdr *duk__get_tagged_heaphdr_raw(duk_hthread *thr, duk_idx_t idx, duk_uint_t tag);

DUK_LOCAL duk_int_t duk__api_coerce_d2i(duk_hthread *thr, duk_idx_t idx, duk_int_t def_value, duk_bool_t require) {
	duk_tval *tv;
	duk_small_int_t c;
	duk_double_t d;

	tv = duk_get_tval_or_unused(thr, idx);
	DUK_ASSERT(tv != NULL);

	/*
	 *  Special cases like NaN and +/- Infinity are handled explicitly
	 *  because a plain C coercion from double to int handles these cases
	 *  in undesirable ways.  For instance, NaN may coerce to INT_MIN
	 *  (not zero), and INT_MAX + 1 may coerce to INT_MIN (not INT_MAX).
	 *
	 *  This double-to-int coercion differs from ToInteger() because it
	 *  has a finite range (ToInteger() allows e.g. +/- Infinity).  It
	 *  also differs from ToInt32() because the INT_MIN/INT_MAX clamping
	 *  depends on the size of the int type on the platform.  In particular,
	 *  on platforms with a 64-bit int type, the full range is allowed.
	 */

#if defined(DUK_USE_FASTINT)
	if (DUK_TVAL_IS_FASTINT(tv)) {
		duk_int64_t t = DUK_TVAL_GET_FASTINT(tv);
#if (DUK_INT_MAX <= 0x7fffffffL)
		/* Clamping only necessary for 32-bit ints. */
		if (t < DUK_INT_MIN) {
			t = DUK_INT_MIN;
		} else if (t > DUK_INT_MAX) {
			t = DUK_INT_MAX;
		}
#endif
		return (duk_int_t) t;
	}
#endif

	if (DUK_TVAL_IS_NUMBER(tv)) {
		d = DUK_TVAL_GET_NUMBER(tv);
		c = (duk_small_int_t) DUK_FPCLASSIFY(d);
		if (c == DUK_FP_NAN) {
			return 0;
		} else if (d < (duk_double_t) DUK_INT_MIN) {
			/* covers -Infinity */
			return DUK_INT_MIN;
		} else if (d > (duk_double_t) DUK_INT_MAX) {
			/* covers +Infinity */
			return DUK_INT_MAX;
		} else {
			/* coerce towards zero */
			return (duk_int_t) d;
		}
	}

	if (require) {
		DUK_ERROR_REQUIRE_TYPE_INDEX(thr, idx, "number", DUK_STR_NOT_NUMBER);
		DUK_WO_NORETURN(return 0;);
	}

	return def_value;
}

DUK_LOCAL duk_uint_t duk__api_coerce_d2ui(duk_hthread *thr, duk_idx_t idx, duk_uint_t def_value, duk_bool_t require) {
	duk_tval *tv;
	duk_small_int_t c;
	duk_double_t d;

	/* Same as above but for unsigned int range. */

	tv = duk_get_tval_or_unused(thr, idx);
	DUK_ASSERT(tv != NULL);

#if defined(DUK_USE_FASTINT)
	if (DUK_TVAL_IS_FASTINT(tv)) {
		duk_int64_t t = DUK_TVAL_GET_FASTINT(tv);
		if (t < 0) {
			t = 0;
		}
#if (DUK_UINT_MAX <= 0xffffffffUL)
		/* Clamping only necessary for 32-bit ints. */
		else if (t > DUK_UINT_MAX) {
			t = DUK_UINT_MAX;
		}
#endif
		return (duk_uint_t) t;
	}
#endif

	if (DUK_TVAL_IS_NUMBER(tv)) {
		d = DUK_TVAL_GET_NUMBER(tv);
		c = (duk_small_int_t) DUK_FPCLASSIFY(d);
		if (c == DUK_FP_NAN) {
			return 0;
		} else if (d < 0.0) {
			/* covers -Infinity */
			return (duk_uint_t) 0;
		} else if (d > (duk_double_t) DUK_UINT_MAX) {
			/* covers +Infinity */
			return (duk_uint_t) DUK_UINT_MAX;
		} else {
			/* coerce towards zero */
			return (duk_uint_t) d;
		}
	}

	if (require) {
		DUK_ERROR_REQUIRE_TYPE_INDEX(thr, idx, "number", DUK_STR_NOT_NUMBER);
		DUK_WO_NORETURN(return 0;);
	}

	return def_value;
}

/*
 *  Stack index validation/normalization and getting a stack duk_tval ptr.
 *
 *  These are called by many API entrypoints so the implementations must be
 *  fast and "inlined".
 *
 *  There's some repetition because of this; keep the functions in sync.
 */

DUK_EXTERNAL duk_idx_t duk_normalize_index(duk_hthread *thr, duk_idx_t idx) {
	duk_uidx_t vs_size;
	duk_uidx_t uidx;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(DUK_INVALID_INDEX < 0);

	/* Care must be taken to avoid pointer wrapping in the index
	 * validation.  For instance, on a 32-bit platform with 8-byte
	 * duk_tval the index 0x20000000UL would wrap the memory space
	 * once.
	 */

	/* Assume value stack sizes (in elements) fits into duk_idx_t. */
	DUK_ASSERT(thr->valstack_top >= thr->valstack_bottom);
	vs_size = (duk_uidx_t) (thr->valstack_top - thr->valstack_bottom);
	DUK_ASSERT_DISABLE(vs_size >= 0);  /* unsigned */

	if (idx < 0) {
		uidx = vs_size + (duk_uidx_t) idx;
	} else {
		/* since index non-negative */
		DUK_ASSERT(idx != DUK_INVALID_INDEX);
		uidx = (duk_uidx_t) idx;
	}

	/* DUK_INVALID_INDEX won't be accepted as a valid index. */
	DUK_ASSERT(vs_size + (duk_uidx_t) DUK_INVALID_INDEX >= vs_size);

	if (DUK_LIKELY(uidx < vs_size)) {
		return (duk_idx_t) uidx;
	}
	return DUK_INVALID_INDEX;
}

DUK_EXTERNAL duk_idx_t duk_require_normalize_index(duk_hthread *thr, duk_idx_t idx) {
	duk_uidx_t vs_size;
	duk_uidx_t uidx;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(DUK_INVALID_INDEX < 0);

	DUK_ASSERT(thr->valstack_top >= thr->valstack_bottom);
	vs_size = (duk_uidx_t) (thr->valstack_top - thr->valstack_bottom);
	DUK_ASSERT_DISABLE(vs_size >= 0);  /* unsigned */

	if (idx < 0) {
		uidx = vs_size + (duk_uidx_t) idx;
	} else {
		DUK_ASSERT(idx != DUK_INVALID_INDEX);
		uidx = (duk_uidx_t) idx;
	}

	/* DUK_INVALID_INDEX won't be accepted as a valid index. */
	DUK_ASSERT(vs_size + (duk_uidx_t) DUK_INVALID_INDEX >= vs_size);

	if (DUK_LIKELY(uidx < vs_size)) {
		return (duk_idx_t) uidx;
	}
	DUK_ERROR_RANGE_INDEX(thr, idx);
	DUK_WO_NORETURN(return 0;);
}

DUK_INTERNAL duk_tval *duk_get_tval(duk_hthread *thr, duk_idx_t idx) {
	duk_uidx_t vs_size;
	duk_uidx_t uidx;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(DUK_INVALID_INDEX < 0);

	DUK_ASSERT(thr->valstack_top >= thr->valstack_bottom);
	vs_size = (duk_uidx_t) (thr->valstack_top - thr->valstack_bottom);
	DUK_ASSERT_DISABLE(vs_size >= 0);  /* unsigned */

	if (idx < 0) {
		uidx = vs_size + (duk_uidx_t) idx;
	} else {
		DUK_ASSERT(idx != DUK_INVALID_INDEX);
		uidx = (duk_uidx_t) idx;
	}

	/* DUK_INVALID_INDEX won't be accepted as a valid index. */
	DUK_ASSERT(vs_size + (duk_uidx_t) DUK_INVALID_INDEX >= vs_size);

	if (DUK_LIKELY(uidx < vs_size)) {
		return thr->valstack_bottom + uidx;
	}
	return NULL;
}

/* Variant of duk_get_tval() which is guaranteed to return a valid duk_tval
 * pointer.  When duk_get_tval() would return NULL, this variant returns a
 * pointer to a duk_tval with tag DUK_TAG_UNUSED.  This allows the call site
 * to avoid an unnecessary NULL check which sometimes leads to better code.
 * The return duk_tval is read only (at least for the UNUSED value).
 */
DUK_LOCAL const duk_tval_unused duk__const_tval_unused = DUK_TVAL_UNUSED_INITIALIZER();

DUK_INTERNAL duk_tval *duk_get_tval_or_unused(duk_hthread *thr, duk_idx_t idx) {
	duk_tval *tv;

	DUK_ASSERT_API_ENTRY(thr);

	tv = duk_get_tval(thr, idx);
	if (tv != NULL) {
		return tv;
	}
	return (duk_tval *) DUK_LOSE_CONST(&duk__const_tval_unused);
}

DUK_INTERNAL duk_tval *duk_require_tval(duk_hthread *thr, duk_idx_t idx) {
	duk_uidx_t vs_size;
	duk_uidx_t uidx;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(DUK_INVALID_INDEX < 0);

	DUK_ASSERT(thr->valstack_top >= thr->valstack_bottom);
	vs_size = (duk_uidx_t) (thr->valstack_top - thr->valstack_bottom);
	DUK_ASSERT_DISABLE(vs_size >= 0);  /* unsigned */

	/* Use unsigned arithmetic to optimize comparison. */
	if (idx < 0) {
		uidx = vs_size + (duk_uidx_t) idx;
	} else {
		DUK_ASSERT(idx != DUK_INVALID_INDEX);
		uidx = (duk_uidx_t) idx;
	}

	/* DUK_INVALID_INDEX won't be accepted as a valid index. */
	DUK_ASSERT(vs_size + (duk_uidx_t) DUK_INVALID_INDEX >= vs_size);

	if (DUK_LIKELY(uidx < vs_size)) {
		return thr->valstack_bottom + uidx;
	}
	DUK_ERROR_RANGE_INDEX(thr, idx);
	DUK_WO_NORETURN(return NULL;);
}

/* Non-critical. */
DUK_EXTERNAL duk_bool_t duk_is_valid_index(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(DUK_INVALID_INDEX < 0);

	return (duk_normalize_index(thr, idx) >= 0);
}

/* Non-critical. */
DUK_EXTERNAL void duk_require_valid_index(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(DUK_INVALID_INDEX < 0);

	if (DUK_UNLIKELY(duk_normalize_index(thr, idx) < 0)) {
		DUK_ERROR_RANGE_INDEX(thr, idx);
		DUK_WO_NORETURN(return;);
	}
}

/*
 *  Value stack top handling
 */

DUK_EXTERNAL duk_idx_t duk_get_top(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);

	return (duk_idx_t) (thr->valstack_top - thr->valstack_bottom);
}

/* Internal helper to get current top but to require a minimum top value
 * (TypeError if not met).
 */
DUK_INTERNAL duk_idx_t duk_get_top_require_min(duk_hthread *thr, duk_idx_t min_top) {
	duk_idx_t ret;

	DUK_ASSERT_API_ENTRY(thr);

	ret = (duk_idx_t) (thr->valstack_top - thr->valstack_bottom);
	if (DUK_UNLIKELY(ret < min_top)) {
		DUK_ERROR_TYPE_INVALID_ARGS(thr);
		DUK_WO_NORETURN(return 0;);
	}
	return ret;
}

/* Set stack top within currently allocated range, but don't reallocate.
 * This is performance critical especially for call handling, so whenever
 * changing, profile and look at generated code.
 */
DUK_EXTERNAL void duk_set_top(duk_hthread *thr, duk_idx_t idx) {
	duk_uidx_t vs_size;
	duk_uidx_t vs_limit;
	duk_uidx_t uidx;
	duk_tval *tv;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(DUK_INVALID_INDEX < 0);

	DUK_ASSERT(thr->valstack_top >= thr->valstack_bottom);
	DUK_ASSERT(thr->valstack_end >= thr->valstack_bottom);
	vs_size = (duk_uidx_t) (thr->valstack_top - thr->valstack_bottom);
	vs_limit = (duk_uidx_t) (thr->valstack_end - thr->valstack_bottom);

	if (idx < 0) {
		/* Negative indices are always within allocated stack but
		 * must not go below zero index.
		 */
		uidx = vs_size + (duk_uidx_t) idx;
	} else {
		/* Positive index can be higher than valstack top but must
		 * not go above allocated stack (equality is OK).
		 */
		uidx = (duk_uidx_t) idx;
	}

	/* DUK_INVALID_INDEX won't be accepted as a valid index. */
	DUK_ASSERT(vs_size + (duk_uidx_t) DUK_INVALID_INDEX >= vs_size);
	DUK_ASSERT(vs_size + (duk_uidx_t) DUK_INVALID_INDEX >= vs_limit);

#if defined(DUK_USE_VALSTACK_UNSAFE)
	DUK_ASSERT(uidx <= vs_limit);
	DUK_UNREF(vs_limit);
#else
	if (DUK_UNLIKELY(uidx > vs_limit)) {
		DUK_ERROR_RANGE_INDEX(thr, idx);
		DUK_WO_NORETURN(return;);
	}
#endif
	DUK_ASSERT(uidx <= vs_limit);

	/* Handle change in value stack top.  Respect value stack
	 * initialization policy: 'undefined' above top.  Note that
	 * DECREF may cause a side effect that reallocates valstack,
	 * so must relookup after DECREF.
	 */

	if (uidx >= vs_size) {
		/* Stack size increases or stays the same. */
#if defined(DUK_USE_ASSERTIONS)
		duk_uidx_t count;

		count = uidx - vs_size;
		while (count != 0) {
			count--;
			tv = thr->valstack_top + count;
			DUK_ASSERT(DUK_TVAL_IS_UNDEFINED(tv));
		}
#endif
		thr->valstack_top = thr->valstack_bottom + uidx;
	} else {
		/* Stack size decreases. */
#if defined(DUK_USE_REFERENCE_COUNTING)
		duk_uidx_t count;
		duk_tval *tv_end;

		count = vs_size - uidx;
		DUK_ASSERT(count > 0);
		tv = thr->valstack_top;
		tv_end = tv - count;
		DUK_ASSERT(tv > tv_end);  /* Because count > 0. */
		do {
			tv--;
			DUK_ASSERT(tv >= thr->valstack_bottom);
			DUK_TVAL_SET_UNDEFINED_UPDREF_NORZ(thr, tv);
		} while (tv != tv_end);
		thr->valstack_top = tv_end;
		DUK_REFZERO_CHECK_FAST(thr);
#else  /* DUK_USE_REFERENCE_COUNTING */
		duk_uidx_t count;
		duk_tval *tv_end;

		count = vs_size - uidx;
		tv = thr->valstack_top;
		tv_end = tv - count;
		DUK_ASSERT(tv > tv_end);
		do {
			tv--;
			DUK_TVAL_SET_UNDEFINED(tv);
		} while (tv != tv_end);
		thr->valstack_top = tv_end;
#endif  /* DUK_USE_REFERENCE_COUNTING */
	}
}

/* Internal variant with a non-negative index and no runtime size checks. */
#if defined(DUK_USE_PREFER_SIZE)
DUK_INTERNAL void duk_set_top_unsafe(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);

	duk_set_top(thr, idx);
}
#else  /* DUK_USE_PREFER_SIZE */
DUK_INTERNAL void duk_set_top_unsafe(duk_hthread *thr, duk_idx_t idx) {
	duk_uidx_t uidx;
	duk_uidx_t vs_size;
	duk_tval *tv;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(thr->valstack_top >= thr->valstack_bottom);
	DUK_ASSERT(thr->valstack_end >= thr->valstack_bottom);
	DUK_ASSERT(idx >= 0);
	DUK_ASSERT(idx <= (duk_idx_t) (thr->valstack_end - thr->valstack_bottom));

	/* XXX: byte arithmetic */
	uidx = (duk_uidx_t) idx;
	vs_size = (duk_uidx_t) (thr->valstack_top - thr->valstack_bottom);

	if (uidx >= vs_size) {
		/* Stack size increases or stays the same. */
#if defined(DUK_USE_ASSERTIONS)
		duk_uidx_t count;

		count = uidx - vs_size;
		while (count != 0) {
			count--;
			tv = thr->valstack_top + count;
			DUK_ASSERT(DUK_TVAL_IS_UNDEFINED(tv));
		}
#endif
		thr->valstack_top = thr->valstack_bottom + uidx;
	} else {
		/* Stack size decreases. */
#if defined(DUK_USE_REFERENCE_COUNTING)
		duk_uidx_t count;
		duk_tval *tv_end;

		count = vs_size - uidx;
		DUK_ASSERT(count > 0);
		tv = thr->valstack_top;
		tv_end = tv - count;
		DUK_ASSERT(tv > tv_end);  /* Because count > 0. */
		do {
			tv--;
			DUK_ASSERT(tv >= thr->valstack_bottom);
			DUK_TVAL_SET_UNDEFINED_UPDREF_NORZ(thr, tv);
		} while (tv != tv_end);
		thr->valstack_top = tv_end;
		DUK_REFZERO_CHECK_FAST(thr);
#else  /* DUK_USE_REFERENCE_COUNTING */
		duk_uidx_t count;
		duk_tval *tv_end;

		count = vs_size - uidx;
		tv = thr->valstack_top;
		tv_end = tv - count;
		DUK_ASSERT(tv > tv_end);
		do {
			tv--;
			DUK_TVAL_SET_UNDEFINED(tv);
		} while (tv != tv_end);
		thr->valstack_top = tv_end;
#endif  /* DUK_USE_REFERENCE_COUNTING */
	}
}
#endif  /* DUK_USE_PREFER_SIZE */

/* Internal helper: set top to 'top', and set [idx_wipe_start,top[ to
 * 'undefined' (doing nothing if idx_wipe_start == top).  Indices are
 * positive and within value stack reserve.  This is used by call handling.
 */
DUK_INTERNAL void duk_set_top_and_wipe(duk_hthread *thr, duk_idx_t top, duk_idx_t idx_wipe_start) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(top >= 0);
	DUK_ASSERT(idx_wipe_start >= 0);
	DUK_ASSERT(idx_wipe_start <= top);
	DUK_ASSERT(thr->valstack_bottom + top <= thr->valstack_end);
	DUK_ASSERT(thr->valstack_bottom + idx_wipe_start <= thr->valstack_end);

	duk_set_top_unsafe(thr, idx_wipe_start);
	duk_set_top_unsafe(thr, top);
}

DUK_EXTERNAL duk_idx_t duk_get_top_index(duk_hthread *thr) {
	duk_idx_t ret;

	DUK_ASSERT_API_ENTRY(thr);

	ret = (duk_idx_t) (thr->valstack_top - thr->valstack_bottom) - 1;
	if (DUK_UNLIKELY(ret < 0)) {
		/* Return invalid index; if caller uses this without checking
		 * in another API call, the index won't map to a valid stack
		 * entry.
		 */
		return DUK_INVALID_INDEX;
	}
	return ret;
}

/* Internal variant: call assumes there is at least one element on the value
 * stack frame; this is only asserted for.
 */
DUK_INTERNAL duk_idx_t duk_get_top_index_unsafe(duk_hthread *thr) {
	duk_idx_t ret;

	DUK_ASSERT_API_ENTRY(thr);

	ret = (duk_idx_t) (thr->valstack_top - thr->valstack_bottom) - 1;
	return ret;
}

DUK_EXTERNAL duk_idx_t duk_require_top_index(duk_hthread *thr) {
	duk_idx_t ret;

	DUK_ASSERT_API_ENTRY(thr);

	ret = (duk_idx_t) (thr->valstack_top - thr->valstack_bottom) - 1;
	if (DUK_UNLIKELY(ret < 0)) {
		DUK_ERROR_RANGE_INDEX(thr, -1);
		DUK_WO_NORETURN(return 0;);
	}
	return ret;
}

/*
 *  Value stack resizing.
 *
 *  This resizing happens above the current "top": the value stack can be
 *  grown or shrunk, but the "top" is not affected.  The value stack cannot
 *  be resized to a size below the current reserve.
 *
 *  The low level reallocation primitive must carefully recompute all value
 *  stack pointers, and must also work if ALL pointers are NULL.  The resize
 *  is quite tricky because the valstack realloc may cause a mark-and-sweep,
 *  which may run finalizers.  Running finalizers may resize the valstack
 *  recursively (the same value stack we're working on).  So, after realloc
 *  returns, we know that the valstack bottom, top, and reserve should still
 *  be the same (there should not be live values above the "top"), but its
 *  underlying size, alloc_end, and base pointer may have changed.
 *
 *  'new_size' is known to be <= DUK_USE_VALSTACK_LIMIT, which ensures that
 *  size_t and pointer arithmetic won't wrap in duk__resize_valstack().
 */

/* Low level valstack resize primitive, used for both grow and shrink.  All
 * adjustments for slack etc have already been done.  Doesn't throw but does
 * have allocation side effects.
 */
DUK_LOCAL DUK_COLD DUK_NOINLINE duk_bool_t duk__resize_valstack(duk_hthread *thr, duk_size_t new_size) {
	duk_tval *pre_valstack;
	duk_tval *pre_bottom;
	duk_tval *pre_top;
	duk_tval *pre_end;
	duk_tval *pre_alloc_end;
	duk_ptrdiff_t ptr_diff;
	duk_tval *new_valstack;
	duk_size_t new_alloc_size;
	duk_tval *tv_prev_alloc_end;
	duk_tval *p;

	DUK_HTHREAD_ASSERT_VALID(thr);
	DUK_ASSERT(thr->valstack_bottom >= thr->valstack);
	DUK_ASSERT(thr->valstack_top >= thr->valstack_bottom);
	DUK_ASSERT(thr->valstack_end >= thr->valstack_top);
	DUK_ASSERT(thr->valstack_alloc_end >= thr->valstack_end);
	DUK_ASSERT((duk_size_t) (thr->valstack_top - thr->valstack) <= new_size);  /* can't resize below 'top' */
	DUK_ASSERT(new_size <= DUK_USE_VALSTACK_LIMIT);  /* valstack limit caller has check, prevents wrapping */
	DUK_ASSERT(new_size <= DUK_SIZE_MAX / sizeof(duk_tval));  /* specific assert for wrapping */

	/* Pre-realloc pointer copies for asserts and debug logs. */
	pre_valstack = thr->valstack;
	pre_bottom = thr->valstack_bottom;
	pre_top = thr->valstack_top;
	pre_end = thr->valstack_end;
	pre_alloc_end = thr->valstack_alloc_end;

	DUK_UNREF(pre_valstack);
	DUK_UNREF(pre_bottom);
	DUK_UNREF(pre_top);
	DUK_UNREF(pre_end);
	DUK_UNREF(pre_alloc_end);

	/* If finalizer torture enabled, force base pointer change every time
	 * when it would be allowed.
	 */
#if defined(DUK_USE_FINALIZER_TORTURE)
	if (thr->heap->pf_prevent_count == 0) {
		duk_hthread_valstack_torture_realloc(thr);
	}
#endif

	/* Allocate a new valstack using DUK_REALLOC_DIRECT() to deal with
	 * a side effect changing the base pointer.
	 */
	new_alloc_size = sizeof(duk_tval) * new_size;
	new_valstack = (duk_tval *) DUK_REALLOC_INDIRECT(thr->heap, duk_hthread_get_valstack_ptr, (void *) thr, new_alloc_size);
	if (DUK_UNLIKELY(new_valstack == NULL)) {
		/* Because new_size != 0, if condition doesn't need to be
		 * (new_valstack != NULL || new_size == 0).
		 */
		DUK_ASSERT(new_size != 0);
		DUK_D(DUK_DPRINT("failed to resize valstack to %lu entries (%lu bytes)",
		                 (unsigned long) new_size, (unsigned long) new_alloc_size));
		return 0;
	}

	/* Debug log any changes in pointer(s) by side effects.  These don't
	 * necessarily imply any incorrect behavior, but should be rare in
	 * practice.
	 */
#if defined(DUK_USE_DEBUG)
	if (thr->valstack != pre_valstack) {
		DUK_D(DUK_DPRINT("valstack base pointer changed during valstack resize: %p -> %p",
		                 (void *) pre_valstack, (void *) thr->valstack));
	}
	if (thr->valstack_bottom != pre_bottom) {
		DUK_D(DUK_DPRINT("valstack bottom pointer changed during valstack resize: %p -> %p",
		                 (void *) pre_bottom, (void *) thr->valstack_bottom));
	}
	if (thr->valstack_top != pre_top) {
		DUK_D(DUK_DPRINT("valstack top pointer changed during valstack resize: %p -> %p",
		                 (void *) pre_top, (void *) thr->valstack_top));
	}
	if (thr->valstack_end != pre_end) {
		DUK_D(DUK_DPRINT("valstack end pointer changed during valstack resize: %p -> %p",
		                 (void *) pre_end, (void *) thr->valstack_end));
	}
	if (thr->valstack_alloc_end != pre_alloc_end) {
		DUK_D(DUK_DPRINT("valstack alloc_end pointer changed during valstack resize: %p -> %p",
		                 (void *) pre_alloc_end, (void *) thr->valstack_alloc_end));
	}
#endif

	/* Assertions: offsets for bottom, top, and end (reserve) must not
	 * have changed even with side effects because they are always
	 * restored in unwind.  For alloc_end there's no guarantee: it may
	 * have grown or shrunk (but remain above 'end').
	 */
	DUK_ASSERT(thr->valstack_bottom - thr->valstack == pre_bottom - pre_valstack);
	DUK_ASSERT(thr->valstack_top - thr->valstack == pre_top - pre_valstack);
	DUK_ASSERT(thr->valstack_end - thr->valstack == pre_end - pre_valstack);
	DUK_ASSERT(thr->valstack_alloc_end >= thr->valstack_end);

	/* Write new pointers.  Most pointers can be handled as a pointer
	 * difference.
	 */
	ptr_diff = (duk_ptrdiff_t) ((duk_uint8_t *) new_valstack - (duk_uint8_t *) thr->valstack);
	tv_prev_alloc_end = (duk_tval *) (void *) ((duk_uint8_t *) thr->valstack_alloc_end + ptr_diff);
	thr->valstack = new_valstack;
	thr->valstack_bottom = (duk_tval *) (void *) ((duk_uint8_t *) thr->valstack_bottom + ptr_diff);
	thr->valstack_top = (duk_tval *) (void *) ((duk_uint8_t *) thr->valstack_top + ptr_diff);
	thr->valstack_end = (duk_tval *) (void *) ((duk_uint8_t *) thr->valstack_end + ptr_diff);
	thr->valstack_alloc_end = (duk_tval *) (void *) ((duk_uint8_t *) new_valstack + new_alloc_size);

	/* Assertions: pointer sanity after pointer updates. */
	DUK_ASSERT(thr->valstack_bottom >= thr->valstack);
	DUK_ASSERT(thr->valstack_top >= thr->valstack_bottom);
	DUK_ASSERT(thr->valstack_end >= thr->valstack_top);
	DUK_ASSERT(thr->valstack_alloc_end >= thr->valstack_end);

	DUK_D(DUK_DPRINT("resized valstack %lu -> %lu elements (%lu -> %lu bytes): "
	                 "base=%p -> %p, bottom=%p -> %p (%ld), top=%p -> %p (%ld), "
	                 "end=%p -> %p (%ld), alloc_end=%p -> %p (%ld);"
	                 " tv_prev_alloc_end=%p (-> %ld inits; <0 means shrink)",
	                 (unsigned long) (pre_alloc_end - pre_valstack),
	                 (unsigned long) new_size,
	                 (unsigned long) ((duk_uint8_t *) pre_alloc_end - (duk_uint8_t *) pre_valstack),
	                 (unsigned long) new_alloc_size,
	                 (void *) pre_valstack, (void *) thr->valstack,
	                 (void *) pre_bottom, (void *) thr->valstack_bottom, (long) (thr->valstack_bottom - thr->valstack),
	                 (void *) pre_top, (void *) thr->valstack_top, (long) (thr->valstack_top - thr->valstack),
	                 (void *) pre_end, (void *) thr->valstack_end, (long) (thr->valstack_end - thr->valstack),
	                 (void *) pre_alloc_end, (void *) thr->valstack_alloc_end, (long) (thr->valstack_alloc_end - thr->valstack),
	                 (void *) tv_prev_alloc_end, (long) (thr->valstack_alloc_end - tv_prev_alloc_end)));

	/* If allocation grew, init any new slots to 'undefined'. */
	p = tv_prev_alloc_end;
	while (p < thr->valstack_alloc_end) {
		/* Never executed if new size is smaller. */
		DUK_TVAL_SET_UNDEFINED(p);
		p++;
	}

	/* Assert for value stack initialization policy. */
#if defined(DUK_USE_ASSERTIONS)
	p = thr->valstack_top;
	while (p < thr->valstack_alloc_end) {
		DUK_ASSERT(DUK_TVAL_IS_UNDEFINED(p));
		p++;
	}
#endif

	return 1;
}

DUK_LOCAL DUK_COLD DUK_NOINLINE duk_bool_t duk__valstack_grow(duk_hthread *thr, duk_size_t min_bytes, duk_bool_t throw_on_error) {
	duk_size_t min_size;
	duk_size_t new_size;

	DUK_ASSERT(min_bytes / sizeof(duk_tval) * sizeof(duk_tval) == min_bytes);
	min_size = min_bytes / sizeof(duk_tval);  /* from bytes to slots */

#if defined(DUK_USE_VALSTACK_GROW_SHIFT)
	/* New size is minimum size plus a proportional slack, e.g. shift of
	 * 2 means a 25% slack.
	 */
	new_size = min_size + (min_size >> DUK_USE_VALSTACK_GROW_SHIFT);
#else
	/* New size is tight with no slack.  This is sometimes preferred in
	 * low memory environments.
	 */
	new_size = min_size;
#endif

	if (DUK_UNLIKELY(new_size > DUK_USE_VALSTACK_LIMIT || new_size < min_size /*wrap*/)) {
		/* Note: may be triggered even if minimal new_size would not reach the limit,
		 * plan limit accordingly.
		 */
		if (throw_on_error) {
			DUK_ERROR_RANGE(thr, DUK_STR_VALSTACK_LIMIT);
			DUK_WO_NORETURN(return 0;);
		}
		return 0;
	}

	if (duk__resize_valstack(thr, new_size) == 0) {
		if (throw_on_error) {
			DUK_ERROR_ALLOC_FAILED(thr);
			DUK_WO_NORETURN(return 0;);
		}
		return 0;
	}

	thr->valstack_end = thr->valstack + min_size;
	DUK_ASSERT(thr->valstack_alloc_end >= thr->valstack_end);

	return 1;
}

/* Hot, inlined value stack grow check.  Because value stack almost never
 * grows, the actual resize call is in a NOINLINE helper.
 */
DUK_INTERNAL DUK_INLINE void duk_valstack_grow_check_throw(duk_hthread *thr, duk_size_t min_bytes) {
	duk_tval *tv;

	tv = (duk_tval *) (void *) ((duk_uint8_t *) thr->valstack + min_bytes);
	if (DUK_LIKELY(thr->valstack_end >= tv)) {
		return;
	}
	if (DUK_LIKELY(thr->valstack_alloc_end >= tv)) {
		/* Values in [valstack_top,valstack_alloc_end[ are initialized
		 * to 'undefined' so we can just move the end pointer.
		 */
		thr->valstack_end = tv;
		return;
	}
	(void) duk__valstack_grow(thr, min_bytes, 1 /*throw_on_error*/);
}

/* Hot, inlined value stack grow check which doesn't throw. */
DUK_INTERNAL DUK_INLINE duk_bool_t duk_valstack_grow_check_nothrow(duk_hthread *thr, duk_size_t min_bytes) {
	duk_tval *tv;

	tv = (duk_tval *) (void *) ((duk_uint8_t *) thr->valstack + min_bytes);
	if (DUK_LIKELY(thr->valstack_end >= tv)) {
		return 1;
	}
	if (DUK_LIKELY(thr->valstack_alloc_end >= tv)) {
		thr->valstack_end = tv;
		return 1;
	}
	return duk__valstack_grow(thr, min_bytes, 0 /*throw_on_error*/);
}

/* Value stack shrink check, called from mark-and-sweep. */
DUK_INTERNAL void duk_valstack_shrink_check_nothrow(duk_hthread *thr, duk_bool_t snug) {
	duk_size_t alloc_bytes;
	duk_size_t reserve_bytes;
	duk_size_t shrink_bytes;

	alloc_bytes = (duk_size_t) ((duk_uint8_t *) thr->valstack_alloc_end - (duk_uint8_t *) thr->valstack);
	reserve_bytes = (duk_size_t) ((duk_uint8_t *) thr->valstack_end - (duk_uint8_t *) thr->valstack);
	DUK_ASSERT(alloc_bytes >= reserve_bytes);

	/* We're free to shrink the value stack allocation down to
	 * reserve_bytes but not more.  If 'snug' (emergency GC)
	 * shrink whatever we can.  Otherwise only shrink if the new
	 * size would be considerably smaller.
	 */

#if defined(DUK_USE_VALSTACK_SHRINK_CHECK_SHIFT)
	if (snug) {
		shrink_bytes = reserve_bytes;
	} else {
		duk_size_t proportion, slack;

		/* Require that value stack shrinks by at least X% of its
		 * current size.  For example, shift of 2 means at least
		 * 25%.  The proportion is computed as bytes and may not
		 * be a multiple of sizeof(duk_tval); that's OK here.
		 */
		proportion = alloc_bytes >> DUK_USE_VALSTACK_SHRINK_CHECK_SHIFT;
		if (alloc_bytes - reserve_bytes < proportion) {
			/* Too little would be freed, do nothing. */
			return;
		}

		/* Keep a slack after shrinking.  The slack is again a
		 * proportion of the current size (the proportion should
		 * of course be smaller than the check proportion above).
		 */
#if defined(DUK_USE_VALSTACK_SHRINK_SLACK_SHIFT)
		DUK_ASSERT(DUK_USE_VALSTACK_SHRINK_SLACK_SHIFT > DUK_USE_VALSTACK_SHRINK_CHECK_SHIFT);
		slack = alloc_bytes >> DUK_USE_VALSTACK_SHRINK_SLACK_SHIFT;
#else
		slack = 0;
#endif
		shrink_bytes = reserve_bytes +
		               slack / sizeof(duk_tval) * sizeof(duk_tval);  /* multiple of duk_tval */
	}
#else  /* DUK_USE_VALSTACK_SHRINK_CHECK_SHIFT */
	/* Always snug, useful in some low memory environments. */
	DUK_UNREF(snug);
	shrink_bytes = reserve_bytes;
#endif  /* DUK_USE_VALSTACK_SHRINK_CHECK_SHIFT */

	DUK_D(DUK_DPRINT("valstack shrink check: alloc_bytes=%ld, reserve_bytes=%ld, shrink_bytes=%ld (unvalidated)",
	                 (long) alloc_bytes, (long) reserve_bytes, (long) shrink_bytes));
	DUK_ASSERT(shrink_bytes >= reserve_bytes);
	if (shrink_bytes >= alloc_bytes) {
		/* Skip if shrink target is same as current one (or higher,
		 * though that shouldn't happen in practice).
		 */
		return;
	}
	DUK_ASSERT(shrink_bytes / sizeof(duk_tval) * sizeof(duk_tval) == shrink_bytes);

	DUK_D(DUK_DPRINT("valstack shrink check: decided to shrink, snug: %ld", (long) snug));

	duk__resize_valstack(thr, shrink_bytes / sizeof(duk_tval));
}

DUK_EXTERNAL duk_bool_t duk_check_stack(duk_hthread *thr, duk_idx_t extra) {
	duk_size_t min_new_bytes;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(thr != NULL);

	if (DUK_UNLIKELY(extra < 0 || extra > DUK_USE_VALSTACK_LIMIT)) {
		if (extra < 0) {
			/* Clamping to zero makes the API more robust to calling code
			 * calculation errors.
			 */
			extra = 0;
		} else {
			/* Cause grow check to fail without wrapping arithmetic. */
			extra = DUK_USE_VALSTACK_LIMIT;
		}
	}

	min_new_bytes = (duk_size_t) ((duk_uint8_t *) thr->valstack_top - (duk_uint8_t *) thr->valstack) +
	                sizeof(duk_tval) * ((duk_size_t) extra + DUK_VALSTACK_INTERNAL_EXTRA);
	return duk_valstack_grow_check_nothrow(thr, min_new_bytes);
}

DUK_EXTERNAL void duk_require_stack(duk_hthread *thr, duk_idx_t extra) {
	duk_size_t min_new_bytes;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(thr != NULL);

	if (DUK_UNLIKELY(extra < 0 || extra > DUK_USE_VALSTACK_LIMIT)) {
		if (extra < 0) {
			/* Clamping to zero makes the API more robust to calling code
			 * calculation errors.
			 */
			extra = 0;
		} else {
			/* Cause grow check to fail without wrapping arithmetic. */
			extra = DUK_USE_VALSTACK_LIMIT;
		}
	}

	min_new_bytes = (duk_size_t) ((duk_uint8_t *) thr->valstack_top - (duk_uint8_t *) thr->valstack) +
	                sizeof(duk_tval) * ((duk_size_t) extra + DUK_VALSTACK_INTERNAL_EXTRA);
	duk_valstack_grow_check_throw(thr, min_new_bytes);
}

DUK_EXTERNAL duk_bool_t duk_check_stack_top(duk_hthread *thr, duk_idx_t top) {
	duk_size_t min_new_bytes;

	DUK_ASSERT_API_ENTRY(thr);

	if (DUK_UNLIKELY(top < 0 || top > DUK_USE_VALSTACK_LIMIT)) {
		if (top < 0) {
			/* Clamping to zero makes the API more robust to calling code
			 * calculation errors.
			 */
			top = 0;
		} else {
			/* Cause grow check to fail without wrapping arithmetic. */
			top = DUK_USE_VALSTACK_LIMIT;
		}
	}

	DUK_ASSERT(top >= 0);
	min_new_bytes = (duk_size_t) ((duk_uint8_t *) thr->valstack_bottom - (duk_uint8_t *) thr->valstack) +
	                sizeof(duk_tval) * ((duk_size_t) top + DUK_VALSTACK_INTERNAL_EXTRA);
	return duk_valstack_grow_check_nothrow(thr, min_new_bytes);
}

DUK_EXTERNAL void duk_require_stack_top(duk_hthread *thr, duk_idx_t top) {
	duk_size_t min_new_bytes;

	DUK_ASSERT_API_ENTRY(thr);

	if (DUK_UNLIKELY(top < 0 || top > DUK_USE_VALSTACK_LIMIT)) {
		if (top < 0) {
			/* Clamping to zero makes the API more robust to calling code
			 * calculation errors.
			 */
			top = 0;
		} else {
			/* Cause grow check to fail without wrapping arithmetic. */
			top = DUK_USE_VALSTACK_LIMIT;
		}
	}

	DUK_ASSERT(top >= 0);
	min_new_bytes = (duk_size_t) ((duk_uint8_t *) thr->valstack_bottom - (duk_uint8_t *) thr->valstack) +
	                sizeof(duk_tval) * ((duk_size_t) top + DUK_VALSTACK_INTERNAL_EXTRA);
	duk_valstack_grow_check_throw(thr, min_new_bytes);
}

/*
 *  Basic stack manipulation: swap, dup, insert, replace, etc
 */

DUK_EXTERNAL void duk_swap(duk_hthread *thr, duk_idx_t idx1, duk_idx_t idx2) {
	duk_tval *tv1;
	duk_tval *tv2;
	duk_tval tv_tmp;

	DUK_ASSERT_API_ENTRY(thr);

	tv1 = duk_require_tval(thr, idx1);
	DUK_ASSERT(tv1 != NULL);
	tv2 = duk_require_tval(thr, idx2);
	DUK_ASSERT(tv2 != NULL);

	/* If tv1==tv2 this is a NOP, no check is needed */
	DUK_TVAL_SET_TVAL(&tv_tmp, tv1);
	DUK_TVAL_SET_TVAL(tv1, tv2);
	DUK_TVAL_SET_TVAL(tv2, &tv_tmp);
}

DUK_EXTERNAL void duk_swap_top(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);

	duk_swap(thr, idx, -1);
}

DUK_EXTERNAL void duk_dup(duk_hthread *thr, duk_idx_t from_idx) {
	duk_tval *tv_from;
	duk_tval *tv_to;

	DUK_ASSERT_API_ENTRY(thr);
	DUK__CHECK_SPACE();

	tv_from = duk_require_tval(thr, from_idx);
	tv_to = thr->valstack_top++;
	DUK_ASSERT(tv_from != NULL);
	DUK_ASSERT(tv_to != NULL);
	DUK_TVAL_SET_TVAL(tv_to, tv_from);
	DUK_TVAL_INCREF(thr, tv_to);  /* no side effects */
}

DUK_EXTERNAL void duk_dup_top(duk_hthread *thr) {
#if defined(DUK_USE_PREFER_SIZE)
	duk_dup(thr, -1);
#else
	duk_tval *tv_from;
	duk_tval *tv_to;

	DUK_ASSERT_API_ENTRY(thr);
	DUK__CHECK_SPACE();

	if (DUK_UNLIKELY(thr->valstack_top - thr->valstack_bottom <= 0)) {
		DUK_ERROR_RANGE_INDEX(thr, -1);
		DUK_WO_NORETURN(return;);
	}
	tv_from = thr->valstack_top - 1;
	tv_to = thr->valstack_top++;
	DUK_ASSERT(tv_from != NULL);
	DUK_ASSERT(tv_to != NULL);
	DUK_TVAL_SET_TVAL(tv_to, tv_from);
	DUK_TVAL_INCREF(thr, tv_to);  /* no side effects */
#endif
}

DUK_INTERNAL void duk_dup_0(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);
	duk_dup(thr, 0);
}
DUK_INTERNAL void duk_dup_1(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);
	duk_dup(thr, 1);
}
DUK_INTERNAL void duk_dup_2(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);
	duk_dup(thr, 2);
}
DUK_INTERNAL void duk_dup_m2(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);
	duk_dup(thr, -2);
}
DUK_INTERNAL void duk_dup_m3(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);
	duk_dup(thr, -3);
}
DUK_INTERNAL void duk_dup_m4(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);
	duk_dup(thr, -4);
}

DUK_EXTERNAL void duk_insert(duk_hthread *thr, duk_idx_t to_idx) {
	duk_tval *p;
	duk_tval *q;
	duk_tval tv_tmp;
	duk_size_t nbytes;

	DUK_ASSERT_API_ENTRY(thr);

	p = duk_require_tval(thr, to_idx);
	DUK_ASSERT(p != NULL);
	q = duk_require_tval(thr, -1);
	DUK_ASSERT(q != NULL);

	DUK_ASSERT(q >= p);

	/*              nbytes
	 *           <--------->
	 *    [ ... | p | x | x | q ]
	 * => [ ... | q | p | x | x ]
	 */

	nbytes = (duk_size_t) (((duk_uint8_t *) q) - ((duk_uint8_t *) p));  /* Note: 'q' is top-1 */

	DUK_DDD(DUK_DDDPRINT("duk_insert: to_idx=%ld, p=%p, q=%p, nbytes=%lu",
	                     (long) to_idx, (void *) p, (void *) q, (unsigned long) nbytes));

	/* No net refcount changes.  No need to special case nbytes == 0
	 * (p == q).
	 */
	DUK_TVAL_SET_TVAL(&tv_tmp, q);
	duk_memmove((void *) (p + 1), (const void *) p, (size_t) nbytes);
	DUK_TVAL_SET_TVAL(p, &tv_tmp);
}

DUK_INTERNAL void duk_insert_undefined(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(idx >= 0);  /* Doesn't support negative indices. */

	duk_push_undefined(thr);
	duk_insert(thr, idx);
}

DUK_INTERNAL void duk_insert_undefined_n(duk_hthread *thr, duk_idx_t idx, duk_idx_t count) {
	duk_tval *tv, *tv_end;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(idx >= 0);  /* Doesn't support negative indices or count. */
	DUK_ASSERT(count >= 0);

	tv = duk_reserve_gap(thr, idx, count);
	tv_end = tv + count;
	while (tv != tv_end) {
		DUK_TVAL_SET_UNDEFINED(tv);
		tv++;
	}
}

DUK_EXTERNAL void duk_replace(duk_hthread *thr, duk_idx_t to_idx) {
	duk_tval *tv1;
	duk_tval *tv2;
	duk_tval tv_tmp;

	DUK_ASSERT_API_ENTRY(thr);

	tv1 = duk_require_tval(thr, -1);
	DUK_ASSERT(tv1 != NULL);
	tv2 = duk_require_tval(thr, to_idx);
	DUK_ASSERT(tv2 != NULL);

	/* For tv1 == tv2, both pointing to stack top, the end result
	 * is same as duk_pop(thr).
	 */
	DUK_TVAL_SET_TVAL(&tv_tmp, tv2);
	DUK_TVAL_SET_TVAL(tv2, tv1);
	DUK_TVAL_SET_UNDEFINED(tv1);
	thr->valstack_top--;
	DUK_TVAL_DECREF(thr, &tv_tmp);  /* side effects */
}

DUK_EXTERNAL void duk_copy(duk_hthread *thr, duk_idx_t from_idx, duk_idx_t to_idx) {
	duk_tval *tv1;
	duk_tval *tv2;

	DUK_ASSERT_API_ENTRY(thr);

	tv1 = duk_require_tval(thr, from_idx);
	DUK_ASSERT(tv1 != NULL);
	tv2 = duk_require_tval(thr, to_idx);
	DUK_ASSERT(tv2 != NULL);

	/* For tv1 == tv2, this is a no-op (no explicit check needed). */
	DUK_TVAL_SET_TVAL_UPDREF(thr, tv2, tv1);  /* side effects */
}

DUK_EXTERNAL void duk_remove(duk_hthread *thr, duk_idx_t idx) {
	duk_tval *p;
	duk_tval *q;
#if defined(DUK_USE_REFERENCE_COUNTING)
	duk_tval tv_tmp;
#endif
	duk_size_t nbytes;

	DUK_ASSERT_API_ENTRY(thr);

	p = duk_require_tval(thr, idx);
	DUK_ASSERT(p != NULL);
	q = duk_require_tval(thr, -1);
	DUK_ASSERT(q != NULL);

	DUK_ASSERT(q >= p);

	/*              nbytes            zero size case
	 *           <--------->
	 *    [ ... | p | x | x | q ]     [ ... | p==q ]
	 * => [ ... | x | x | q ]         [ ... ]
	 */

#if defined(DUK_USE_REFERENCE_COUNTING)
	/* use a temp: decref only when valstack reachable values are correct */
	DUK_TVAL_SET_TVAL(&tv_tmp, p);
#endif

	nbytes = (duk_size_t) (((duk_uint8_t *) q) - ((duk_uint8_t *) p));  /* Note: 'q' is top-1 */
	duk_memmove((void *) p, (const void *) (p + 1), (size_t) nbytes);

	DUK_TVAL_SET_UNDEFINED(q);
	thr->valstack_top--;

#if defined(DUK_USE_REFERENCE_COUNTING)
	DUK_TVAL_DECREF(thr, &tv_tmp);  /* side effects */
#endif
}

DUK_INTERNAL void duk_remove_unsafe(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);

	duk_remove(thr, idx);  /* XXX: no optimization for now */
}

DUK_INTERNAL void duk_remove_m2(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);

	duk_remove(thr, -2);
}

DUK_INTERNAL void duk_remove_n(duk_hthread *thr, duk_idx_t idx, duk_idx_t count) {
#if defined(DUK_USE_PREFER_SIZE)
	/* XXX: maybe too slow even when preferring size? */
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(count >= 0);
	DUK_ASSERT(idx >= 0);

	while (count-- > 0) {
		duk_remove(thr, idx);
	}
#else  /* DUK_USE_PREFER_SIZE */
	duk_tval *tv_src;
	duk_tval *tv_dst;
	duk_tval *tv_newtop;
	duk_tval *tv;
	duk_size_t bytes;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(count >= 0);
	DUK_ASSERT(idx >= 0);

	tv_dst = thr->valstack_bottom + idx;
	DUK_ASSERT(tv_dst <= thr->valstack_top);
	tv_src = tv_dst + count;
	DUK_ASSERT(tv_src <= thr->valstack_top);
	bytes = (duk_size_t) ((duk_uint8_t *) thr->valstack_top - (duk_uint8_t *) tv_src);

	for (tv = tv_dst; tv < tv_src; tv++) {
		DUK_TVAL_DECREF_NORZ(thr, tv);
	}

	duk_memmove((void *) tv_dst, (const void *) tv_src, bytes);

	tv_newtop = thr->valstack_top - count;
	for (tv = tv_newtop; tv < thr->valstack_top; tv++) {
		DUK_TVAL_SET_UNDEFINED(tv);
	}
	thr->valstack_top = tv_newtop;

	/* When not preferring size, only NORZ macros are used; caller
	 * is expected to DUK_REFZERO_CHECK().
	 */
#endif  /* DUK_USE_PREFER_SIZE */
}

DUK_INTERNAL void duk_remove_n_unsafe(duk_hthread *thr, duk_idx_t idx, duk_idx_t count) {
	DUK_ASSERT_API_ENTRY(thr);

	duk_remove_n(thr, idx, count);  /* XXX: no optimization for now */
}

/*
 *  Stack slice primitives
 */

DUK_EXTERNAL void duk_xcopymove_raw(duk_hthread *to_thr, duk_hthread *from_thr, duk_idx_t count, duk_bool_t is_copy) {
	void *src;
	duk_size_t nbytes;
	duk_tval *p;
	duk_tval *q;

	/* XXX: several pointer comparison issues here */

	DUK_ASSERT_API_ENTRY(to_thr);
	DUK_CTX_ASSERT_VALID(to_thr);
	DUK_CTX_ASSERT_VALID(from_thr);
	DUK_ASSERT(to_thr->heap == from_thr->heap);

	if (DUK_UNLIKELY(to_thr == from_thr)) {
		DUK_ERROR_TYPE(to_thr, DUK_STR_INVALID_CONTEXT);
		DUK_WO_NORETURN(return;);
	}
	if (DUK_UNLIKELY((duk_uidx_t) count > (duk_uidx_t) DUK_USE_VALSTACK_LIMIT)) {
		/* Maximum value check ensures 'nbytes' won't wrap below.
		 * Also handles negative count.
		 */
		DUK_ERROR_RANGE_INVALID_COUNT(to_thr);
		DUK_WO_NORETURN(return;);
	}
	DUK_ASSERT(count >= 0);

	nbytes = sizeof(duk_tval) * (duk_size_t) count;
	if (DUK_UNLIKELY(nbytes == 0)) {
		return;
	}
	DUK_ASSERT(to_thr->valstack_top <= to_thr->valstack_end);
	if (DUK_UNLIKELY((duk_size_t) ((duk_uint8_t *) to_thr->valstack_end - (duk_uint8_t *) to_thr->valstack_top) < nbytes)) {
		DUK_ERROR_RANGE_PUSH_BEYOND(to_thr);
		DUK_WO_NORETURN(return;);
	}
	src = (void *) ((duk_uint8_t *) from_thr->valstack_top - nbytes);
	if (DUK_UNLIKELY(src < (void *) from_thr->valstack_bottom)) {
		DUK_ERROR_RANGE_INVALID_COUNT(to_thr);
		DUK_WO_NORETURN(return;);
	}

	/* Copy values (no overlap even if to_thr == from_thr; that's not
	 * allowed now anyway).
	 */
	DUK_ASSERT(nbytes > 0);
	duk_memcpy((void *) to_thr->valstack_top, (const void *) src, (size_t) nbytes);

	p = to_thr->valstack_top;
	to_thr->valstack_top = (duk_tval *) (void *) (((duk_uint8_t *) p) + nbytes);

	if (is_copy) {
		/* Incref copies, keep originals. */
		q = to_thr->valstack_top;
		while (p < q) {
			DUK_TVAL_INCREF(to_thr, p);  /* no side effects */
			p++;
		}
	} else {
		/* No net refcount change. */
		p = from_thr->valstack_top;
		q = (duk_tval *) (void *) (((duk_uint8_t *) p) - nbytes);
		from_thr->valstack_top = q;

		while (p > q) {
			p--;
			DUK_TVAL_SET_UNDEFINED(p);
			/* XXX: fast primitive to set a bunch of values to UNDEFINED */
		}
	}
}

/* Internal helper: reserve a gap of 'count' elements at 'idx_base' and return a
 * pointer to the gap.  Values in the gap are garbage and MUST be initialized by
 * the caller before any side effects may occur.  The caller must ensure there's
 * enough stack reserve for 'count' values.
 */
DUK_INTERNAL duk_tval *duk_reserve_gap(duk_hthread *thr, duk_idx_t idx_base, duk_idx_t count) {
	duk_tval *tv_src;
	duk_tval *tv_dst;
	duk_size_t gap_bytes;
	duk_size_t copy_bytes;

	/* Caller is responsible for ensuring there's enough preallocated
	 * value stack.
	 */
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(count >= 0);
	DUK_ASSERT((duk_size_t) (thr->valstack_end - thr->valstack_top) >= (duk_size_t) count);

	tv_src = thr->valstack_bottom + idx_base;
	gap_bytes = (duk_size_t) count * sizeof(duk_tval);
	tv_dst = (duk_tval *) (void *) ((duk_uint8_t *) tv_src + gap_bytes);
	copy_bytes = (duk_size_t) ((duk_uint8_t *) thr->valstack_top - (duk_uint8_t *) tv_src);
	thr->valstack_top = (duk_tval *) (void *) ((duk_uint8_t *) thr->valstack_top + gap_bytes);
	duk_memmove((void *) tv_dst, (const void *) tv_src, copy_bytes);

	/* Values in the gap are left as garbage: caller must fill them in
	 * and INCREF them before any side effects.
	 */
	return tv_src;
}

/*
 *  Get/opt/require
 */

DUK_EXTERNAL void duk_require_undefined(duk_hthread *thr, duk_idx_t idx) {
	duk_tval *tv;

	DUK_ASSERT_API_ENTRY(thr);

	tv = duk_get_tval_or_unused(thr, idx);
	DUK_ASSERT(tv != NULL);
	if (DUK_UNLIKELY(!DUK_TVAL_IS_UNDEFINED(tv))) {
		DUK_ERROR_REQUIRE_TYPE_INDEX(thr, idx, "undefined", DUK_STR_NOT_UNDEFINED);
		DUK_WO_NORETURN(return;);
	}
}

DUK_EXTERNAL void duk_require_null(duk_hthread *thr, duk_idx_t idx) {
	duk_tval *tv;

	DUK_ASSERT_API_ENTRY(thr);

	tv = duk_get_tval_or_unused(thr, idx);
	DUK_ASSERT(tv != NULL);
	if (DUK_UNLIKELY(!DUK_TVAL_IS_NULL(tv))) {
		DUK_ERROR_REQUIRE_TYPE_INDEX(thr, idx, "null", DUK_STR_NOT_NULL);
		DUK_WO_NORETURN(return;);
	}
}

DUK_LOCAL DUK_ALWAYS_INLINE duk_bool_t duk__get_boolean_raw(duk_hthread *thr, duk_idx_t idx, duk_bool_t def_value) {
	duk_bool_t ret;
	duk_tval *tv;

	DUK_CTX_ASSERT_VALID(thr);

	tv = duk_get_tval_or_unused(thr, idx);
	DUK_ASSERT(tv != NULL);
	if (DUK_TVAL_IS_BOOLEAN(tv)) {
		ret = DUK_TVAL_GET_BOOLEAN(tv);
		DUK_ASSERT(ret == 0 || ret == 1);
	} else {
		ret = def_value;
		/* Not guaranteed to be 0 or 1. */
	}

	return ret;
}

DUK_EXTERNAL duk_bool_t duk_get_boolean(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);

	return duk__get_boolean_raw(thr, idx, 0);  /* default: false */
}

DUK_EXTERNAL duk_bool_t duk_get_boolean_default(duk_hthread *thr, duk_idx_t idx, duk_bool_t def_value) {
	DUK_ASSERT_API_ENTRY(thr);

	return duk__get_boolean_raw(thr, idx, def_value);
}

DUK_EXTERNAL duk_bool_t duk_require_boolean(duk_hthread *thr, duk_idx_t idx) {
	duk_tval *tv;
	duk_bool_t ret;

	DUK_ASSERT_API_ENTRY(thr);

	tv = duk_get_tval_or_unused(thr, idx);
	DUK_ASSERT(tv != NULL);
	if (DUK_LIKELY(DUK_TVAL_IS_BOOLEAN(tv))) {
		ret = DUK_TVAL_GET_BOOLEAN(tv);
		DUK_ASSERT(ret == 0 || ret == 1);
		return ret;
	} else {
		DUK_ERROR_REQUIRE_TYPE_INDEX(thr, idx, "boolean", DUK_STR_NOT_BOOLEAN);
		DUK_WO_NORETURN(return 0;);
	}
}

DUK_EXTERNAL duk_bool_t duk_opt_boolean(duk_hthread *thr, duk_idx_t idx, duk_bool_t def_value) {
	DUK_ASSERT_API_ENTRY(thr);

	if (duk_check_type_mask(thr, idx, DUK_TYPE_MASK_NONE | DUK_TYPE_MASK_UNDEFINED)) {
		return def_value;
	}
	return duk_require_boolean(thr, idx);
}

DUK_LOCAL DUK_ALWAYS_INLINE duk_double_t duk__get_number_raw(duk_hthread *thr, duk_idx_t idx, duk_double_t def_value) {
	duk_double_union ret;
	duk_tval *tv;

	DUK_CTX_ASSERT_VALID(thr);

	tv = duk_get_tval_or_unused(thr, idx);
	DUK_ASSERT(tv != NULL);
#if defined(DUK_USE_FASTINT)
	if (DUK_TVAL_IS_FASTINT(tv)) {
		ret.d = (duk_double_t) DUK_TVAL_GET_FASTINT(tv);  /* XXX: cast trick */
	}
	else
#endif
	if (DUK_TVAL_IS_DOUBLE(tv)) {
		/* When using packed duk_tval, number must be in NaN-normalized form
		 * for it to be a duk_tval, so no need to normalize.  NOP for unpacked
		 * duk_tval.
		 */
		ret.d = DUK_TVAL_GET_DOUBLE(tv);
		DUK_ASSERT(DUK_DBLUNION_IS_NORMALIZED(&ret));
	} else {
		ret.d = def_value;
		/* Default value (including NaN) may not be normalized. */
	}

	return ret.d;
}

DUK_EXTERNAL duk_double_t duk_get_number(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);
	return duk__get_number_raw(thr, idx, DUK_DOUBLE_NAN);  /* default: NaN */
}

DUK_EXTERNAL duk_double_t duk_get_number_default(duk_hthread *thr, duk_idx_t idx, duk_double_t def_value) {
	DUK_ASSERT_API_ENTRY(thr);
	return duk__get_number_raw(thr, idx, def_value);
}

DUK_EXTERNAL duk_double_t duk_require_number(duk_hthread *thr, duk_idx_t idx) {
	duk_tval *tv;
	duk_double_union ret;

	DUK_ASSERT_API_ENTRY(thr);

	tv = duk_get_tval_or_unused(thr, idx);
	DUK_ASSERT(tv != NULL);
	if (DUK_UNLIKELY(!DUK_TVAL_IS_NUMBER(tv))) {
		DUK_ERROR_REQUIRE_TYPE_INDEX(thr, idx, "number", DUK_STR_NOT_NUMBER);
		DUK_WO_NORETURN(return 0.0;);
	}

	ret.d = DUK_TVAL_GET_NUMBER(tv);

	/* When using packed duk_tval, number must be in NaN-normalized form
	 * for it to be a duk_tval, so no need to normalize.  NOP for unpacked
	 * duk_tval.
	 */
	DUK_ASSERT(DUK_DBLUNION_IS_NORMALIZED(&ret));
	return ret.d;
}

DUK_EXTERNAL duk_double_t duk_opt_number(duk_hthread *thr, duk_idx_t idx, duk_double_t def_value) {
	DUK_ASSERT_API_ENTRY(thr);

	if (duk_check_type_mask(thr, idx, DUK_TYPE_MASK_NONE | DUK_TYPE_MASK_UNDEFINED)) {
		/* User provided default is not NaN normalized. */
		return def_value;
	}
	return duk_require_number(thr, idx);
}

DUK_EXTERNAL duk_int_t duk_get_int(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);

	return (duk_int_t) duk__api_coerce_d2i(thr, idx, 0 /*def_value*/, 0 /*require*/);
}

DUK_EXTERNAL duk_uint_t duk_get_uint(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);

	return (duk_uint_t) duk__api_coerce_d2ui(thr, idx, 0 /*def_value*/, 0 /*require*/);
}

DUK_EXTERNAL duk_int_t duk_get_int_default(duk_hthread *thr, duk_idx_t idx, duk_int_t def_value) {
	DUK_ASSERT_API_ENTRY(thr);

	return (duk_int_t) duk__api_coerce_d2i(thr, idx, def_value, 0 /*require*/);
}

DUK_EXTERNAL duk_uint_t duk_get_uint_default(duk_hthread *thr, duk_idx_t idx, duk_uint_t def_value) {
	DUK_ASSERT_API_ENTRY(thr);

	return (duk_uint_t) duk__api_coerce_d2ui(thr, idx, def_value, 0 /*require*/);
}

DUK_EXTERNAL duk_int_t duk_require_int(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);

	return (duk_int_t) duk__api_coerce_d2i(thr, idx, 0 /*def_value*/, 1 /*require*/);
}

DUK_EXTERNAL duk_uint_t duk_require_uint(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);

	return (duk_uint_t) duk__api_coerce_d2ui(thr, idx, 0 /*def_value*/, 1 /*require*/);
}

DUK_EXTERNAL duk_int_t duk_opt_int(duk_hthread *thr, duk_idx_t idx, duk_int_t def_value) {
	DUK_ASSERT_API_ENTRY(thr);

	if (duk_check_type_mask(thr, idx, DUK_TYPE_MASK_NONE | DUK_TYPE_MASK_UNDEFINED)) {
		return def_value;
	}
	return duk_require_int(thr, idx);
}

DUK_EXTERNAL duk_uint_t duk_opt_uint(duk_hthread *thr, duk_idx_t idx, duk_uint_t def_value) {
	DUK_ASSERT_API_ENTRY(thr);

	if (duk_check_type_mask(thr, idx, DUK_TYPE_MASK_NONE | DUK_TYPE_MASK_UNDEFINED)) {
		return def_value;
	}
	return duk_require_uint(thr, idx);
}

DUK_EXTERNAL const char *duk_get_lstring(duk_hthread *thr, duk_idx_t idx, duk_size_t *out_len) {
	duk_hstring *h;
	const char *ret;
	duk_size_t len;

	DUK_ASSERT_API_ENTRY(thr);

	h = duk_get_hstring(thr, idx);
	if (h != NULL) {
		len = DUK_HSTRING_GET_BYTELEN(h);
		ret = (const char *) DUK_HSTRING_GET_DATA(h);
	} else {
		len = 0;
		ret = NULL;
	}

	if (out_len != NULL) {
		*out_len = len;
	}
	return ret;
}

DUK_EXTERNAL const char *duk_require_lstring(duk_hthread *thr, duk_idx_t idx, duk_size_t *out_len) {
	duk_hstring *h;

	DUK_ASSERT_API_ENTRY(thr);

	h = duk_require_hstring(thr, idx);
	DUK_ASSERT(h != NULL);
	if (out_len) {
		*out_len = DUK_HSTRING_GET_BYTELEN(h);
	}
	return (const char *) DUK_HSTRING_GET_DATA(h);
}

DUK_INTERNAL const char *duk_require_lstring_notsymbol(duk_hthread *thr, duk_idx_t idx, duk_size_t *out_len) {
	duk_hstring *h;

	DUK_ASSERT_API_ENTRY(thr);

	h = duk_require_hstring_notsymbol(thr, idx);
	DUK_ASSERT(h != NULL);
	if (out_len) {
		*out_len = DUK_HSTRING_GET_BYTELEN(h);
	}
	return (const char *) DUK_HSTRING_GET_DATA(h);
}

DUK_EXTERNAL const char *duk_get_string(duk_hthread *thr, duk_idx_t idx) {
	duk_hstring *h;

	DUK_ASSERT_API_ENTRY(thr);

	h = duk_get_hstring(thr, idx);
	if (h != NULL) {
		return (const char *) DUK_HSTRING_GET_DATA(h);
	} else {
		return NULL;
	}
}

DUK_EXTERNAL const char *duk_opt_lstring(duk_hthread *thr, duk_idx_t idx, duk_size_t *out_len, const char *def_ptr, duk_size_t def_len) {
	DUK_ASSERT_API_ENTRY(thr);

	if (duk_check_type_mask(thr, idx, DUK_TYPE_MASK_NONE | DUK_TYPE_MASK_UNDEFINED)) {
		if (out_len != NULL) {
			*out_len = def_len;
		}
		return def_ptr;
	}
	return duk_require_lstring(thr, idx, out_len);
}

DUK_EXTERNAL const char *duk_opt_string(duk_hthread *thr, duk_idx_t idx, const char *def_ptr) {
	DUK_ASSERT_API_ENTRY(thr);

	if (duk_check_type_mask(thr, idx, DUK_TYPE_MASK_NONE | DUK_TYPE_MASK_UNDEFINED)) {
		return def_ptr;
	}
	return duk_require_string(thr, idx);
}

DUK_EXTERNAL const char *duk_get_lstring_default(duk_hthread *thr, duk_idx_t idx, duk_size_t *out_len, const char *def_ptr, duk_size_t def_len) {
	duk_hstring *h;
	const char *ret;
	duk_size_t len;

	DUK_ASSERT_API_ENTRY(thr);

	h = duk_get_hstring(thr, idx);
	if (h != NULL) {
		len = DUK_HSTRING_GET_BYTELEN(h);
		ret = (const char *) DUK_HSTRING_GET_DATA(h);
	} else {
		len = def_len;
		ret = def_ptr;
	}

	if (out_len != NULL) {
		*out_len = len;
	}
	return ret;
}

DUK_EXTERNAL const char *duk_get_string_default(duk_hthread *thr, duk_idx_t idx, const char *def_value) {
	duk_hstring *h;

	DUK_ASSERT_API_ENTRY(thr);

	h = duk_get_hstring(thr, idx);
	if (h != NULL) {
		return (const char *) DUK_HSTRING_GET_DATA(h);
	} else {
		return def_value;
	}
}

DUK_INTERNAL const char *duk_get_string_notsymbol(duk_hthread *thr, duk_idx_t idx) {
	duk_hstring *h;

	DUK_ASSERT_API_ENTRY(thr);

	h = duk_get_hstring_notsymbol(thr, idx);
	if (h) {
		return (const char *) DUK_HSTRING_GET_DATA(h);
	} else {
		return NULL;
	}
}

DUK_EXTERNAL const char *duk_require_string(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);

	return duk_require_lstring(thr, idx, NULL);
}

DUK_INTERNAL const char *duk_require_string_notsymbol(duk_hthread *thr, duk_idx_t idx) {
	duk_hstring *h;

	DUK_ASSERT_API_ENTRY(thr);

	h = duk_require_hstring_notsymbol(thr, idx);
	DUK_ASSERT(h != NULL);
	return (const char *) DUK_HSTRING_GET_DATA(h);
}

DUK_EXTERNAL void duk_require_object(duk_hthread *thr, duk_idx_t idx) {
	duk_tval *tv;

	DUK_ASSERT_API_ENTRY(thr);

	tv = duk_get_tval_or_unused(thr, idx);
	DUK_ASSERT(tv != NULL);
	if (DUK_UNLIKELY(!DUK_TVAL_IS_OBJECT(tv))) {
		DUK_ERROR_REQUIRE_TYPE_INDEX(thr, idx, "object", DUK_STR_NOT_OBJECT);
		DUK_WO_NORETURN(return;);
	}
}

DUK_LOCAL void *duk__get_pointer_raw(duk_hthread *thr, duk_idx_t idx, void *def_value) {
	duk_tval *tv;
	void *p;

	DUK_CTX_ASSERT_VALID(thr);

	tv = duk_get_tval_or_unused(thr, idx);
	DUK_ASSERT(tv != NULL);
	if (!DUK_TVAL_IS_POINTER(tv)) {
		return def_value;
	}

	p = DUK_TVAL_GET_POINTER(tv);  /* may be NULL */
	return p;
}

DUK_EXTERNAL void *duk_get_pointer(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);
	return duk__get_pointer_raw(thr, idx, NULL /*def_value*/);
}

DUK_EXTERNAL void *duk_opt_pointer(duk_hthread *thr, duk_idx_t idx, void *def_value) {
	DUK_ASSERT_API_ENTRY(thr);

	if (duk_check_type_mask(thr, idx, DUK_TYPE_MASK_NONE | DUK_TYPE_MASK_UNDEFINED)) {
		return def_value;
	}
	return duk_require_pointer(thr, idx);
}

DUK_EXTERNAL void *duk_get_pointer_default(duk_hthread *thr, duk_idx_t idx, void *def_value) {
	DUK_ASSERT_API_ENTRY(thr);
	return duk__get_pointer_raw(thr, idx, def_value);
}

DUK_EXTERNAL void *duk_require_pointer(duk_hthread *thr, duk_idx_t idx) {
	duk_tval *tv;
	void *p;

	DUK_ASSERT_API_ENTRY(thr);

	/* Note: here we must be wary of the fact that a pointer may be
	 * valid and be a NULL.
	 */
	tv = duk_get_tval_or_unused(thr, idx);
	DUK_ASSERT(tv != NULL);
	if (DUK_UNLIKELY(!DUK_TVAL_IS_POINTER(tv))) {
		DUK_ERROR_REQUIRE_TYPE_INDEX(thr, idx, "pointer", DUK_STR_NOT_POINTER);
		DUK_WO_NORETURN(return NULL;);
	}
	p = DUK_TVAL_GET_POINTER(tv);  /* may be NULL */
	return p;
}

#if 0  /*unused*/
DUK_INTERNAL void *duk_get_voidptr(duk_hthread *thr, duk_idx_t idx) {
	duk_tval *tv;
	duk_heaphdr *h;

	DUK_ASSERT_API_ENTRY(thr);

	tv = duk_get_tval_or_unused(thr, idx);
	DUK_ASSERT(tv != NULL);
	if (!DUK_TVAL_IS_HEAP_ALLOCATED(tv)) {
		return NULL;
	}

	h = DUK_TVAL_GET_HEAPHDR(tv);
	DUK_ASSERT(h != NULL);
	return (void *) h;
}
#endif

DUK_LOCAL void *duk__get_buffer_helper(duk_hthread *thr, duk_idx_t idx, duk_size_t *out_size, void *def_ptr, duk_size_t def_size, duk_bool_t throw_flag) {
	duk_hbuffer *h;
	void *ret;
	duk_size_t len;
	duk_tval *tv;

	DUK_CTX_ASSERT_VALID(thr);

	if (out_size != NULL) {
		*out_size = 0;
	}

	tv = duk_get_tval_or_unused(thr, idx);
	DUK_ASSERT(tv != NULL);
	if (DUK_LIKELY(DUK_TVAL_IS_BUFFER(tv))) {
		h = DUK_TVAL_GET_BUFFER(tv);
		DUK_ASSERT(h != NULL);

		len = DUK_HBUFFER_GET_SIZE(h);
		ret = DUK_HBUFFER_GET_DATA_PTR(thr->heap, h);
	} else {
		if (throw_flag) {
			DUK_ERROR_REQUIRE_TYPE_INDEX(thr, idx, "buffer", DUK_STR_NOT_BUFFER);
			DUK_WO_NORETURN(return NULL;);
		}
		len = def_size;
		ret = def_ptr;
	}

	if (out_size != NULL) {
		*out_size = len;
	}
	return ret;
}

DUK_EXTERNAL void *duk_get_buffer(duk_hthread *thr, duk_idx_t idx, duk_size_t *out_size) {
	DUK_ASSERT_API_ENTRY(thr);

	return duk__get_buffer_helper(thr, idx, out_size, NULL /*def_ptr*/, 0 /*def_size*/, 0 /*throw_flag*/);
}

DUK_EXTERNAL void *duk_opt_buffer(duk_hthread *thr, duk_idx_t idx, duk_size_t *out_size, void *def_ptr, duk_size_t def_size) {
	DUK_ASSERT_API_ENTRY(thr);

	if (duk_check_type_mask(thr, idx, DUK_TYPE_MASK_NONE | DUK_TYPE_MASK_UNDEFINED)) {
		if (out_size != NULL) {
			*out_size = def_size;
		}
		return def_ptr;
	}
	return duk_require_buffer(thr, idx, out_size);
}

DUK_EXTERNAL void *duk_get_buffer_default(duk_hthread *thr, duk_idx_t idx, duk_size_t *out_size, void *def_ptr, duk_size_t def_len) {
	DUK_ASSERT_API_ENTRY(thr);

	return duk__get_buffer_helper(thr, idx, out_size, def_ptr, def_len, 0 /*throw_flag*/);
}

DUK_EXTERNAL void *duk_require_buffer(duk_hthread *thr, duk_idx_t idx, duk_size_t *out_size) {
	DUK_ASSERT_API_ENTRY(thr);

	return duk__get_buffer_helper(thr, idx, out_size, NULL /*def_ptr*/, 0 /*def_size*/, 1 /*throw_flag*/);
}

/* Get the active buffer data area for a plain buffer or a buffer object.
 * Return NULL if the the value is not a buffer.  Note that a buffer may
 * have a NULL data pointer when its size is zero, the optional 'out_isbuffer'
 * argument allows caller to detect this reliably.
 */
DUK_INTERNAL void *duk_get_buffer_data_raw(duk_hthread *thr, duk_idx_t idx, duk_size_t *out_size, void *def_ptr, duk_size_t def_size, duk_bool_t throw_flag, duk_bool_t *out_isbuffer) {
	duk_tval *tv;

	DUK_ASSERT_API_ENTRY(thr);

	if (out_isbuffer != NULL) {
		*out_isbuffer = 0;
	}
	if (out_size != NULL) {
		*out_size = def_size;
	}

	tv = duk_get_tval_or_unused(thr, idx);
	DUK_ASSERT(tv != NULL);

	if (DUK_TVAL_IS_BUFFER(tv)) {
		duk_hbuffer *h = DUK_TVAL_GET_BUFFER(tv);
		DUK_ASSERT(h != NULL);
		if (out_size != NULL) {
			*out_size = DUK_HBUFFER_GET_SIZE(h);
		}
		if (out_isbuffer != NULL) {
			*out_isbuffer = 1;
		}
		return (void *) DUK_HBUFFER_GET_DATA_PTR(thr->heap, h);  /* may be NULL (but only if size is 0) */
	}
#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
	else if (DUK_TVAL_IS_OBJECT(tv)) {
		duk_hobject *h = DUK_TVAL_GET_OBJECT(tv);
		DUK_ASSERT(h != NULL);
		if (DUK_HOBJECT_IS_BUFOBJ(h)) {
			/* XXX: this is probably a useful shared helper: for a
			 * duk_hbufobj, get a validated buffer pointer/length.
			 */
			duk_hbufobj *h_bufobj = (duk_hbufobj *) h;
			DUK_HBUFOBJ_ASSERT_VALID(h_bufobj);

			if (h_bufobj->buf != NULL &&
			    DUK_HBUFOBJ_VALID_SLICE(h_bufobj)) {
				duk_uint8_t *p;

				p = (duk_uint8_t *) DUK_HBUFFER_GET_DATA_PTR(thr->heap, h_bufobj->buf);
				if (out_size != NULL) {
					*out_size = (duk_size_t) h_bufobj->length;
				}
				if (out_isbuffer != NULL) {
					*out_isbuffer = 1;
				}
				return (void *) (p + h_bufobj->offset);
			}
			/* if slice not fully valid, treat as error */
		}
	}
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */

	if (throw_flag) {
		DUK_ERROR_REQUIRE_TYPE_INDEX(thr, idx, "buffer", DUK_STR_NOT_BUFFER);
		DUK_WO_NORETURN(return NULL;);
	}
	return def_ptr;
}

DUK_EXTERNAL void *duk_get_buffer_data(duk_hthread *thr, duk_idx_t idx, duk_size_t *out_size) {
	DUK_ASSERT_API_ENTRY(thr);
	return duk_get_buffer_data_raw(thr, idx, out_size, NULL /*def_ptr*/, 0 /*def_size*/, 0 /*throw_flag*/, NULL);
}

DUK_EXTERNAL void *duk_get_buffer_data_default(duk_hthread *thr, duk_idx_t idx, duk_size_t *out_size, void *def_ptr, duk_size_t def_size) {
	DUK_ASSERT_API_ENTRY(thr);
	return duk_get_buffer_data_raw(thr, idx, out_size, def_ptr, def_size, 0 /*throw_flag*/, NULL);
}

DUK_EXTERNAL void *duk_opt_buffer_data(duk_hthread *thr, duk_idx_t idx, duk_size_t *out_size, void *def_ptr, duk_size_t def_size) {
	DUK_ASSERT_API_ENTRY(thr);

	if (duk_check_type_mask(thr, idx, DUK_TYPE_MASK_NONE | DUK_TYPE_MASK_UNDEFINED)) {
		if (out_size != NULL) {
			*out_size = def_size;
		}
		return def_ptr;
	}
	return duk_require_buffer_data(thr, idx, out_size);
}

DUK_EXTERNAL void *duk_require_buffer_data(duk_hthread *thr, duk_idx_t idx, duk_size_t *out_size) {
	DUK_ASSERT_API_ENTRY(thr);
	return duk_get_buffer_data_raw(thr, idx, out_size, NULL /*def_ptr*/, 0 /*def_size*/, 1 /*throw_flag*/, NULL);
}

/* Raw helper for getting a value from the stack, checking its tag.
 * The tag cannot be a number because numbers don't have an internal
 * tag in the packed representation.
 */

DUK_LOCAL duk_heaphdr *duk__get_tagged_heaphdr_raw(duk_hthread *thr, duk_idx_t idx, duk_uint_t tag) {
	duk_tval *tv;
	duk_heaphdr *ret;

	DUK_CTX_ASSERT_VALID(thr);

	tv = duk_get_tval_or_unused(thr, idx);
	DUK_ASSERT(tv != NULL);
	if (DUK_TVAL_GET_TAG(tv) != tag) {
		return (duk_heaphdr *) NULL;
	}

	ret = DUK_TVAL_GET_HEAPHDR(tv);
	DUK_ASSERT(ret != NULL);  /* tagged null pointers should never occur */
	return ret;

}

DUK_INTERNAL duk_hstring *duk_get_hstring(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);
	return (duk_hstring *) duk__get_tagged_heaphdr_raw(thr, idx, DUK_TAG_STRING);
}

DUK_INTERNAL duk_hstring *duk_get_hstring_notsymbol(duk_hthread *thr, duk_idx_t idx) {
	duk_hstring *h;

	DUK_ASSERT_API_ENTRY(thr);

	h = (duk_hstring *) duk__get_tagged_heaphdr_raw(thr, idx, DUK_TAG_STRING);
	if (DUK_UNLIKELY(h && DUK_HSTRING_HAS_SYMBOL(h))) {
		return NULL;
	}
	return h;
}

DUK_INTERNAL duk_hstring *duk_require_hstring(duk_hthread *thr, duk_idx_t idx) {
	duk_hstring *h;

	DUK_ASSERT_API_ENTRY(thr);

	h = (duk_hstring *) duk__get_tagged_heaphdr_raw(thr, idx, DUK_TAG_STRING);
	if (DUK_UNLIKELY(h == NULL)) {
		DUK_ERROR_REQUIRE_TYPE_INDEX(thr, idx, "string", DUK_STR_NOT_STRING);
		DUK_WO_NORETURN(return NULL;);
	}
	return h;
}

DUK_INTERNAL duk_hstring *duk_require_hstring_notsymbol(duk_hthread *thr, duk_idx_t idx) {
	duk_hstring *h;

	DUK_ASSERT_API_ENTRY(thr);

	h = (duk_hstring *) duk__get_tagged_heaphdr_raw(thr, idx, DUK_TAG_STRING);
	if (DUK_UNLIKELY(h == NULL || DUK_HSTRING_HAS_SYMBOL(h))) {
		DUK_ERROR_REQUIRE_TYPE_INDEX(thr, idx, "string", DUK_STR_NOT_STRING);
		DUK_WO_NORETURN(return NULL;);
	}
	return h;
}

DUK_INTERNAL duk_hobject *duk_get_hobject(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);
	return (duk_hobject *) duk__get_tagged_heaphdr_raw(thr, idx, DUK_TAG_OBJECT);
}

DUK_INTERNAL duk_hobject *duk_require_hobject(duk_hthread *thr, duk_idx_t idx) {
	duk_hobject *h;

	DUK_ASSERT_API_ENTRY(thr);

	h = (duk_hobject *) duk__get_tagged_heaphdr_raw(thr, idx, DUK_TAG_OBJECT);
	if (DUK_UNLIKELY(h == NULL)) {
		DUK_ERROR_REQUIRE_TYPE_INDEX(thr, idx, "object", DUK_STR_NOT_OBJECT);
		DUK_WO_NORETURN(return NULL;);
	}
	return h;
}

DUK_INTERNAL duk_hbuffer *duk_get_hbuffer(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);
	return (duk_hbuffer *) duk__get_tagged_heaphdr_raw(thr, idx, DUK_TAG_BUFFER);
}

DUK_INTERNAL duk_hbuffer *duk_require_hbuffer(duk_hthread *thr, duk_idx_t idx) {
	duk_hbuffer *h;

	DUK_ASSERT_API_ENTRY(thr);

	h = (duk_hbuffer *) duk__get_tagged_heaphdr_raw(thr, idx, DUK_TAG_BUFFER);
	if (DUK_UNLIKELY(h == NULL)) {
		DUK_ERROR_REQUIRE_TYPE_INDEX(thr, idx, "buffer", DUK_STR_NOT_BUFFER);
		DUK_WO_NORETURN(return NULL;);
	}
	return h;
}

DUK_INTERNAL duk_hthread *duk_get_hthread(duk_hthread *thr, duk_idx_t idx) {
	duk_hobject *h;

	DUK_ASSERT_API_ENTRY(thr);

	h = (duk_hobject *) duk__get_tagged_heaphdr_raw(thr, idx, DUK_TAG_OBJECT);
	if (DUK_UNLIKELY(h != NULL && !DUK_HOBJECT_IS_THREAD(h))) {
		h = NULL;
	}
	return (duk_hthread *) h;
}

DUK_INTERNAL duk_hthread *duk_require_hthread(duk_hthread *thr, duk_idx_t idx) {
	duk_hobject *h;

	DUK_ASSERT_API_ENTRY(thr);

	h = (duk_hobject *) duk__get_tagged_heaphdr_raw(thr, idx, DUK_TAG_OBJECT);
	if (DUK_UNLIKELY(!(h != NULL && DUK_HOBJECT_IS_THREAD(h)))) {
		DUK_ERROR_REQUIRE_TYPE_INDEX(thr, idx, "thread", DUK_STR_NOT_THREAD);
		DUK_WO_NORETURN(return NULL;);
	}
	return (duk_hthread *) h;
}

DUK_INTERNAL duk_hcompfunc *duk_get_hcompfunc(duk_hthread *thr, duk_idx_t idx) {
	duk_hobject *h;

	DUK_ASSERT_API_ENTRY(thr);

	h = (duk_hobject *) duk__get_tagged_heaphdr_raw(thr, idx, DUK_TAG_OBJECT);
	if (DUK_UNLIKELY(h != NULL && !DUK_HOBJECT_IS_COMPFUNC(h))) {
		h = NULL;
	}
	return (duk_hcompfunc *) h;
}

DUK_INTERNAL duk_hcompfunc *duk_require_hcompfunc(duk_hthread *thr, duk_idx_t idx) {
	duk_hobject *h;

	DUK_ASSERT_API_ENTRY(thr);

	h = (duk_hobject *) duk__get_tagged_heaphdr_raw(thr, idx, DUK_TAG_OBJECT);
	if (DUK_UNLIKELY(!(h != NULL && DUK_HOBJECT_IS_COMPFUNC(h)))) {
		DUK_ERROR_REQUIRE_TYPE_INDEX(thr, idx, "compiledfunction", DUK_STR_NOT_COMPFUNC);
		DUK_WO_NORETURN(return NULL;);
	}
	return (duk_hcompfunc *) h;
}

DUK_INTERNAL duk_hnatfunc *duk_get_hnatfunc(duk_hthread *thr, duk_idx_t idx) {
	duk_hobject *h;

	DUK_ASSERT_API_ENTRY(thr);

	h = (duk_hobject *) duk__get_tagged_heaphdr_raw(thr, idx, DUK_TAG_OBJECT);
	if (DUK_UNLIKELY(h != NULL && !DUK_HOBJECT_IS_NATFUNC(h))) {
		h = NULL;
	}
	return (duk_hnatfunc *) h;
}

DUK_INTERNAL duk_hnatfunc *duk_require_hnatfunc(duk_hthread *thr, duk_idx_t idx) {
	duk_hobject *h;

	DUK_ASSERT_API_ENTRY(thr);

	h = (duk_hobject *) duk__get_tagged_heaphdr_raw(thr, idx, DUK_TAG_OBJECT);
	if (DUK_UNLIKELY(!(h != NULL && DUK_HOBJECT_IS_NATFUNC(h)))) {
		DUK_ERROR_REQUIRE_TYPE_INDEX(thr, idx, "nativefunction", DUK_STR_NOT_NATFUNC);
		DUK_WO_NORETURN(return NULL;);
	}
	return (duk_hnatfunc *) h;
}

DUK_EXTERNAL duk_c_function duk_get_c_function(duk_hthread *thr, duk_idx_t idx) {
	duk_tval *tv;
	duk_hobject *h;
	duk_hnatfunc *f;

	DUK_ASSERT_API_ENTRY(thr);

	tv = duk_get_tval_or_unused(thr, idx);
	DUK_ASSERT(tv != NULL);
	if (DUK_UNLIKELY(!DUK_TVAL_IS_OBJECT(tv))) {
		return NULL;
	}
	h = DUK_TVAL_GET_OBJECT(tv);
	DUK_ASSERT(h != NULL);

	if (DUK_UNLIKELY(!DUK_HOBJECT_IS_NATFUNC(h))) {
		return NULL;
	}
	DUK_ASSERT(DUK_HOBJECT_HAS_NATFUNC(h));
	f = (duk_hnatfunc *) h;

	return f->func;
}

DUK_EXTERNAL duk_c_function duk_opt_c_function(duk_hthread *thr, duk_idx_t idx, duk_c_function def_value) {
	DUK_ASSERT_API_ENTRY(thr);

	if (duk_check_type_mask(thr, idx, DUK_TYPE_MASK_NONE | DUK_TYPE_MASK_UNDEFINED)) {
		return def_value;
	}
	return duk_require_c_function(thr, idx);
}

DUK_EXTERNAL duk_c_function duk_get_c_function_default(duk_hthread *thr, duk_idx_t idx, duk_c_function def_value) {
	duk_c_function ret;

	DUK_ASSERT_API_ENTRY(thr);

	ret = duk_get_c_function(thr, idx);
	if (ret != NULL) {
		return ret;
	}

	return def_value;
}

DUK_EXTERNAL duk_c_function duk_require_c_function(duk_hthread *thr, duk_idx_t idx) {
	duk_c_function ret;

	DUK_ASSERT_API_ENTRY(thr);

	ret = duk_get_c_function(thr, idx);
	if (DUK_UNLIKELY(!ret)) {
		DUK_ERROR_REQUIRE_TYPE_INDEX(thr, idx, "nativefunction", DUK_STR_NOT_NATFUNC);
		DUK_WO_NORETURN(return ret;);
	}
	return ret;
}

DUK_EXTERNAL void duk_require_function(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);
	if (DUK_UNLIKELY(!duk_is_function(thr, idx))) {
		DUK_ERROR_REQUIRE_TYPE_INDEX(thr, idx, "function", DUK_STR_NOT_FUNCTION);
		DUK_WO_NORETURN(return;);
	}
}

DUK_EXTERNAL void duk_require_constructable(duk_hthread *thr, duk_idx_t idx) {
	duk_hobject *h;

	DUK_ASSERT_API_ENTRY(thr);

	h = duk_require_hobject_accept_mask(thr, idx, DUK_TYPE_MASK_LIGHTFUNC);
	if (DUK_UNLIKELY(h != NULL && !DUK_HOBJECT_HAS_CONSTRUCTABLE(h))) {
		DUK_ERROR_REQUIRE_TYPE_INDEX(thr, idx, "constructable", DUK_STR_NOT_CONSTRUCTABLE);
		DUK_WO_NORETURN(return;);
	}
	/* Lightfuncs (h == NULL) are constructable. */
}

DUK_EXTERNAL duk_hthread *duk_get_context(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);

	return duk_get_hthread(thr, idx);
}

DUK_EXTERNAL duk_hthread *duk_require_context(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);

	return duk_require_hthread(thr, idx);
}

DUK_EXTERNAL duk_hthread *duk_opt_context(duk_hthread *thr, duk_idx_t idx, duk_hthread *def_value) {
	DUK_ASSERT_API_ENTRY(thr);

	if (duk_check_type_mask(thr, idx, DUK_TYPE_MASK_NONE | DUK_TYPE_MASK_UNDEFINED)) {
		return def_value;
	}
	return duk_require_context(thr, idx);
}

DUK_EXTERNAL duk_hthread *duk_get_context_default(duk_hthread *thr, duk_idx_t idx, duk_hthread *def_value) {
	duk_hthread *ret;

	DUK_ASSERT_API_ENTRY(thr);

	ret = duk_get_context(thr, idx);
	if (ret != NULL) {
		return ret;
	}

	return def_value;
}

DUK_EXTERNAL void *duk_get_heapptr(duk_hthread *thr, duk_idx_t idx) {
	duk_tval *tv;
	void *ret;

	DUK_ASSERT_API_ENTRY(thr);

	tv = duk_get_tval_or_unused(thr, idx);
	DUK_ASSERT(tv != NULL);
	if (DUK_UNLIKELY(!DUK_TVAL_IS_HEAP_ALLOCATED(tv))) {
		return (void *) NULL;
	}

	ret = (void *) DUK_TVAL_GET_HEAPHDR(tv);
	DUK_ASSERT(ret != NULL);
	return ret;
}

DUK_EXTERNAL void *duk_opt_heapptr(duk_hthread *thr, duk_idx_t idx, void *def_value) {
	DUK_ASSERT_API_ENTRY(thr);

	if (duk_check_type_mask(thr, idx, DUK_TYPE_MASK_NONE | DUK_TYPE_MASK_UNDEFINED)) {
		return def_value;
	}
	return duk_require_heapptr(thr, idx);
}

DUK_EXTERNAL void *duk_get_heapptr_default(duk_hthread *thr, duk_idx_t idx, void *def_value) {
	void *ret;

	DUK_ASSERT_API_ENTRY(thr);

	ret = duk_get_heapptr(thr, idx);
	if (ret != NULL) {
		return ret;
	}

	return def_value;
}

DUK_EXTERNAL void *duk_require_heapptr(duk_hthread *thr, duk_idx_t idx) {
	duk_tval *tv;
	void *ret;

	DUK_ASSERT_API_ENTRY(thr);

	tv = duk_get_tval_or_unused(thr, idx);
	DUK_ASSERT(tv != NULL);
	if (DUK_UNLIKELY(!DUK_TVAL_IS_HEAP_ALLOCATED(tv))) {
		DUK_ERROR_REQUIRE_TYPE_INDEX(thr, idx, "heapobject", DUK_STR_UNEXPECTED_TYPE);
		DUK_WO_NORETURN(return NULL;);
	}

	ret = (void *) DUK_TVAL_GET_HEAPHDR(tv);
	DUK_ASSERT(ret != NULL);
	return ret;
}

/* Internal helper for getting/requiring a duk_hobject with possible promotion. */
DUK_LOCAL duk_hobject *duk__get_hobject_promote_mask_raw(duk_hthread *thr, duk_idx_t idx, duk_uint_t type_mask) {
	duk_uint_t val_mask;
	duk_hobject *res;

	DUK_CTX_ASSERT_VALID(thr);

	res = duk_get_hobject(thr, idx);  /* common case, not promoted */
	if (DUK_LIKELY(res != NULL)) {
		DUK_ASSERT(res != NULL);
		return res;
	}

	val_mask = duk_get_type_mask(thr, idx);
	if (val_mask & type_mask) {
		if (type_mask & DUK_TYPE_MASK_PROMOTE) {
			res = duk_to_hobject(thr, idx);
			DUK_ASSERT(res != NULL);
			return res;
		} else {
			return NULL;  /* accept without promoting */
		}
	}

	if (type_mask & DUK_TYPE_MASK_THROW) {
		DUK_ERROR_REQUIRE_TYPE_INDEX(thr, idx, "object", DUK_STR_NOT_OBJECT);
		DUK_WO_NORETURN(return NULL;);
	}
	return NULL;
}

/* Get a duk_hobject * at 'idx'; if the value is not an object but matches the
 * supplied 'type_mask', promote it to an object and return the duk_hobject *.
 * This is useful for call sites which want an object but also accept a plain
 * buffer and/or a lightfunc which gets automatically promoted to an object.
 * Return value is NULL if value is neither an object nor a plain type allowed
 * by the mask.
 */
DUK_INTERNAL duk_hobject *duk_get_hobject_promote_mask(duk_hthread *thr, duk_idx_t idx, duk_uint_t type_mask) {
	DUK_ASSERT_API_ENTRY(thr);
	return duk__get_hobject_promote_mask_raw(thr, idx, type_mask | DUK_TYPE_MASK_PROMOTE);
}

/* Like duk_get_hobject_promote_mask() but throw a TypeError instead of
 * returning a NULL.
 */
DUK_INTERNAL duk_hobject *duk_require_hobject_promote_mask(duk_hthread *thr, duk_idx_t idx, duk_uint_t type_mask) {
	DUK_ASSERT_API_ENTRY(thr);
	return duk__get_hobject_promote_mask_raw(thr, idx, type_mask | DUK_TYPE_MASK_THROW | DUK_TYPE_MASK_PROMOTE);
}

/* Require a duk_hobject * at 'idx'; if the value is not an object but matches the
 * supplied 'type_mask', return a NULL instead.  Otherwise throw a TypeError.
 */
DUK_INTERNAL duk_hobject *duk_require_hobject_accept_mask(duk_hthread *thr, duk_idx_t idx, duk_uint_t type_mask) {
	DUK_ASSERT_API_ENTRY(thr);
	return duk__get_hobject_promote_mask_raw(thr, idx, type_mask | DUK_TYPE_MASK_THROW);
}

DUK_INTERNAL duk_hobject *duk_get_hobject_with_class(duk_hthread *thr, duk_idx_t idx, duk_small_uint_t classnum) {
	duk_hobject *h;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT_DISABLE(classnum >= 0);  /* unsigned */
	DUK_ASSERT(classnum <= DUK_HOBJECT_CLASS_MAX);

	h = (duk_hobject *) duk__get_tagged_heaphdr_raw(thr, idx, DUK_TAG_OBJECT);
	if (DUK_UNLIKELY(h != NULL && DUK_HOBJECT_GET_CLASS_NUMBER(h) != classnum)) {
		h = NULL;
	}
	return h;
}

DUK_INTERNAL duk_hobject *duk_require_hobject_with_class(duk_hthread *thr, duk_idx_t idx, duk_small_uint_t classnum) {
	duk_hobject *h;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT_DISABLE(classnum >= 0);  /* unsigned */
	DUK_ASSERT(classnum <= DUK_HOBJECT_CLASS_MAX);

	h = (duk_hobject *) duk__get_tagged_heaphdr_raw(thr, idx, DUK_TAG_OBJECT);
	if (DUK_UNLIKELY(!(h != NULL && DUK_HOBJECT_GET_CLASS_NUMBER(h) == classnum))) {
		duk_hstring *h_class;
		h_class = DUK_HTHREAD_GET_STRING(thr, DUK_HOBJECT_CLASS_NUMBER_TO_STRIDX(classnum));
		DUK_UNREF(h_class);

		DUK_ERROR_REQUIRE_TYPE_INDEX(thr, idx, (const char *) DUK_HSTRING_GET_DATA(h_class), DUK_STR_UNEXPECTED_TYPE);
		DUK_WO_NORETURN(return NULL;);
	}
	return h;
}

DUK_EXTERNAL duk_size_t duk_get_length(duk_hthread *thr, duk_idx_t idx) {
	duk_tval *tv;

	DUK_ASSERT_API_ENTRY(thr);

	tv = duk_get_tval_or_unused(thr, idx);
	DUK_ASSERT(tv != NULL);

	switch (DUK_TVAL_GET_TAG(tv)) {
	case DUK_TAG_UNDEFINED:
	case DUK_TAG_NULL:
	case DUK_TAG_BOOLEAN:
	case DUK_TAG_POINTER:
		return 0;
#if defined(DUK_USE_PREFER_SIZE)
	/* String and buffer have a virtual non-configurable .length property
	 * which is within size_t range so it can be looked up without specific
	 * type checks.  Lightfuncs inherit from %NativeFunctionPrototype%
	 * which provides an inherited .length accessor; it could be overwritten
	 * to produce unexpected types or values, but just number convert and
	 * duk_size_t cast for now.
	 */
	case DUK_TAG_STRING:
	case DUK_TAG_BUFFER:
	case DUK_TAG_LIGHTFUNC: {
		duk_size_t ret;
		duk_get_prop_stridx(thr, idx, DUK_STRIDX_LENGTH);
		ret = (duk_size_t) duk_to_number_m1(thr);
		duk_pop_unsafe(thr);
		return ret;
	}
#else  /* DUK_USE_PREFER_SIZE */
	case DUK_TAG_STRING: {
		duk_hstring *h = DUK_TVAL_GET_STRING(tv);
		DUK_ASSERT(h != NULL);
		if (DUK_UNLIKELY(DUK_HSTRING_HAS_SYMBOL(h))) {
			return 0;
		}
		return (duk_size_t) DUK_HSTRING_GET_CHARLEN(h);
	}
	case DUK_TAG_BUFFER: {
		duk_hbuffer *h = DUK_TVAL_GET_BUFFER(tv);
		DUK_ASSERT(h != NULL);
		return (duk_size_t) DUK_HBUFFER_GET_SIZE(h);
	}
	case DUK_TAG_LIGHTFUNC: {
		/* We could look up the length from the lightfunc duk_tval,
		 * but since Duktape 2.2 lightfunc .length comes from
		 * %NativeFunctionPrototype% which can be overridden, so
		 * look up the property explicitly.
		 */
		duk_size_t ret;
		duk_get_prop_stridx(thr, idx, DUK_STRIDX_LENGTH);
		ret = (duk_size_t) duk_to_number_m1(thr);
		duk_pop_unsafe(thr);
		return ret;
	}
#endif  /* DUK_USE_PREFER_SIZE */
	case DUK_TAG_OBJECT: {
		duk_hobject *h = DUK_TVAL_GET_OBJECT(tv);
		DUK_ASSERT(h != NULL);
		return (duk_size_t) duk_hobject_get_length(thr, h);
	}
#if defined(DUK_USE_FASTINT)
	case DUK_TAG_FASTINT:
#endif
	default:
		/* number or 'unused' */
		DUK_ASSERT(DUK_TVAL_IS_NUMBER(tv) || DUK_TVAL_IS_UNUSED(tv));
		return 0;
	}

	DUK_UNREACHABLE();
}

/*
 *  duk_known_xxx() helpers
 *
 *  Used internally when we're 100% sure that a certain index is valid and
 *  contains an object of a certain type.  For example, if we duk_push_object()
 *  we can then safely duk_known_hobject(thr, -1).  These helpers just assert
 *  for the index and type, and if the assumptions are not valid, memory unsafe
 *  behavior happens.
 */

DUK_LOCAL duk_heaphdr *duk__known_heaphdr(duk_hthread *thr, duk_idx_t idx) {
	duk_tval *tv;
	duk_heaphdr *h;

	DUK_CTX_ASSERT_VALID(thr);
	if (idx < 0) {
		tv = thr->valstack_top + idx;
	} else {
		tv = thr->valstack_bottom + idx;
	}
	DUK_ASSERT(tv >= thr->valstack_bottom);
	DUK_ASSERT(tv < thr->valstack_top);
	h = DUK_TVAL_GET_HEAPHDR(tv);
	DUK_ASSERT(h != NULL);
	return h;
}

DUK_INTERNAL duk_hstring *duk_known_hstring(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(duk_get_hstring(thr, idx) != NULL);
	return (duk_hstring *) duk__known_heaphdr(thr, idx);
}

DUK_INTERNAL duk_hobject *duk_known_hobject(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(duk_get_hobject(thr, idx) != NULL);
	return (duk_hobject *) duk__known_heaphdr(thr, idx);
}

DUK_INTERNAL duk_hbuffer *duk_known_hbuffer(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(duk_get_hbuffer(thr, idx) != NULL);
	return (duk_hbuffer *) duk__known_heaphdr(thr, idx);
}

DUK_INTERNAL duk_hcompfunc *duk_known_hcompfunc(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(duk_get_hcompfunc(thr, idx) != NULL);
	return (duk_hcompfunc *) duk__known_heaphdr(thr, idx);
}

DUK_INTERNAL duk_hnatfunc *duk_known_hnatfunc(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(duk_get_hnatfunc(thr, idx) != NULL);
	return (duk_hnatfunc *) duk__known_heaphdr(thr, idx);
}

DUK_EXTERNAL void duk_set_length(duk_hthread *thr, duk_idx_t idx, duk_size_t len) {
	DUK_ASSERT_API_ENTRY(thr);

	idx = duk_normalize_index(thr, idx);
	duk_push_uint(thr, (duk_uint_t) len);
	duk_put_prop_stridx(thr, idx, DUK_STRIDX_LENGTH);
}

/*
 *  Conversions and coercions
 *
 *  The conversion/coercions are in-place operations on the value stack.
 *  Some operations are implemented here directly, while others call a
 *  helper in duk_js_ops.c after validating arguments.
 */

/* E5 Section 8.12.8 */

DUK_LOCAL duk_bool_t duk__defaultvalue_coerce_attempt(duk_hthread *thr, duk_idx_t idx, duk_small_uint_t func_stridx) {
	if (duk_get_prop_stridx(thr, idx, func_stridx)) {
		/* [ ... func ] */
		if (duk_is_callable(thr, -1)) {
			duk_dup(thr, idx);         /* -> [ ... func this ] */
			duk_call_method(thr, 0);     /* -> [ ... retval ] */
			if (duk_is_primitive(thr, -1)) {
				duk_replace(thr, idx);
				return 1;
			}
			/* [ ... retval ]; popped below */
		}
	}
	duk_pop_unsafe(thr);  /* [ ... func/retval ] -> [ ... ] */
	return 0;
}

DUK_EXTERNAL void duk_to_undefined(duk_hthread *thr, duk_idx_t idx) {
	duk_tval *tv;

	DUK_ASSERT_API_ENTRY(thr);

	tv = duk_require_tval(thr, idx);
	DUK_ASSERT(tv != NULL);
	DUK_TVAL_SET_UNDEFINED_UPDREF(thr, tv);  /* side effects */
}

DUK_EXTERNAL void duk_to_null(duk_hthread *thr, duk_idx_t idx) {
	duk_tval *tv;

	DUK_ASSERT_API_ENTRY(thr);

	tv = duk_require_tval(thr, idx);
	DUK_ASSERT(tv != NULL);
	DUK_TVAL_SET_NULL_UPDREF(thr, tv);  /* side effects */
}

/* E5 Section 9.1 */
DUK_LOCAL const char * const duk__toprim_hint_strings[3] = {
	"default", "string", "number"
};
DUK_LOCAL void duk__to_primitive_helper(duk_hthread *thr, duk_idx_t idx, duk_int_t hint, duk_bool_t check_symbol) {
	/* Inline initializer for coercers[] is not allowed by old compilers like BCC. */
	duk_small_uint_t coercers[2];

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(hint == DUK_HINT_NONE || hint == DUK_HINT_NUMBER || hint == DUK_HINT_STRING);

	idx = duk_require_normalize_index(thr, idx);

	/* If already primitive, return as is. */
	if (!duk_check_type_mask(thr, idx, DUK_TYPE_MASK_OBJECT |
	                                   DUK_TYPE_MASK_LIGHTFUNC |
	                                   DUK_TYPE_MASK_BUFFER)) {
		DUK_ASSERT(!duk_is_buffer(thr, idx));  /* duk_to_string() relies on this behavior */
		return;
	}

	/* @@toPrimitive lookup.  Also do for plain buffers and lightfuncs
	 * which mimic objects.
	 */
	if (check_symbol && duk_get_method_stridx(thr, idx, DUK_STRIDX_WELLKNOWN_SYMBOL_TO_PRIMITIVE)) {
		DUK_ASSERT(hint >= 0 && (duk_size_t) hint < sizeof(duk__toprim_hint_strings) / sizeof(const char *));
		duk_dup(thr, idx);
		duk_push_string(thr, duk__toprim_hint_strings[hint]);
		duk_call_method(thr, 1);  /* [ ... method value hint ] -> [ ... res] */
		if (duk_check_type_mask(thr, -1, DUK_TYPE_MASK_OBJECT |
	                                         DUK_TYPE_MASK_LIGHTFUNC |
		                                 DUK_TYPE_MASK_BUFFER)) {
			goto fail;
		}
		duk_replace(thr, idx);
		return;
	}

	/* Objects are coerced based on E5 specification.
	 * Lightfuncs are coerced because they behave like
	 * objects even if they're internally a primitive
	 * type.  Same applies to plain buffers, which behave
	 * like ArrayBuffer objects since Duktape 2.x.
	 */

	/* Hint magic for Date is unnecessary in ES2015 because of
	 * Date.prototype[@@toPrimitive].  However, it is needed if
	 * symbol support is not enabled.
	 */
#if defined(DUK_USE_SYMBOL_BUILTIN)
	if (hint == DUK_HINT_NONE) {
		hint = DUK_HINT_NUMBER;
	}
#else  /* DUK_USE_SYMBOL_BUILTIN */
	if (hint == DUK_HINT_NONE) {
		duk_small_uint_t class_number;

		class_number = duk_get_class_number(thr, idx);
		if (class_number == DUK_HOBJECT_CLASS_DATE) {
			hint = DUK_HINT_STRING;
		} else {
			hint = DUK_HINT_NUMBER;
		}
	}
#endif  /* DUK_USE_SYMBOL_BUILTIN */

	coercers[0] = DUK_STRIDX_VALUE_OF;
	coercers[1] = DUK_STRIDX_TO_STRING;
	if (hint == DUK_HINT_STRING) {
		coercers[0] = DUK_STRIDX_TO_STRING;
		coercers[1] = DUK_STRIDX_VALUE_OF;
	}

	if (duk__defaultvalue_coerce_attempt(thr, idx, coercers[0])) {
		DUK_ASSERT(!duk_is_buffer(thr, idx));  /* duk_to_string() relies on this behavior */
		return;
	}

	if (duk__defaultvalue_coerce_attempt(thr, idx, coercers[1])) {
		DUK_ASSERT(!duk_is_buffer(thr, idx));  /* duk_to_string() relies on this behavior */
		return;
	}

 fail:
	DUK_ERROR_TYPE(thr, DUK_STR_TOPRIMITIVE_FAILED);
	DUK_WO_NORETURN(return;);
}

DUK_EXTERNAL void duk_to_primitive(duk_hthread *thr, duk_idx_t idx, duk_int_t hint) {
	duk__to_primitive_helper(thr, idx, hint, 1 /*check_symbol*/);
}

#if defined(DUK_USE_SYMBOL_BUILTIN)
DUK_INTERNAL void duk_to_primitive_ordinary(duk_hthread *thr, duk_idx_t idx, duk_int_t hint) {
	duk__to_primitive_helper(thr, idx, hint, 0 /*check_symbol*/);
}
#endif

/* E5 Section 9.2 */
DUK_EXTERNAL duk_bool_t duk_to_boolean(duk_hthread *thr, duk_idx_t idx) {
	duk_tval *tv;
	duk_bool_t val;

	DUK_ASSERT_API_ENTRY(thr);

	idx = duk_require_normalize_index(thr, idx);
	tv = DUK_GET_TVAL_POSIDX(thr, idx);
	DUK_ASSERT(tv != NULL);

	val = duk_js_toboolean(tv);
	DUK_ASSERT(val == 0 || val == 1);

	/* Note: no need to re-lookup tv, conversion is side effect free. */
	DUK_ASSERT(tv != NULL);
	DUK_TVAL_SET_BOOLEAN_UPDREF(thr, tv, val);  /* side effects */
	return val;
}

DUK_INTERNAL duk_bool_t duk_to_boolean_top_pop(duk_hthread *thr) {
	duk_tval *tv;
	duk_bool_t val;

	DUK_ASSERT_API_ENTRY(thr);

	tv = duk_require_tval(thr, -1);
	DUK_ASSERT(tv != NULL);

	val = duk_js_toboolean(tv);
	DUK_ASSERT(val == 0 || val == 1);

	duk_pop_unsafe(thr);
	return val;
}

DUK_EXTERNAL duk_double_t duk_to_number(duk_hthread *thr, duk_idx_t idx) {
	duk_tval *tv;
	duk_double_t d;

	DUK_ASSERT_API_ENTRY(thr);

	/* XXX: No need to normalize; the whole operation could be inlined here to
	 * avoid 'tv' re-lookup.
	 */
	idx = duk_require_normalize_index(thr, idx);
	tv = DUK_GET_TVAL_POSIDX(thr, idx);
	DUK_ASSERT(tv != NULL);
	d = duk_js_tonumber(thr, tv);  /* XXX: fastint coercion? now result will always be a non-fastint */

	/* ToNumber() may have side effects so must relookup 'tv'. */
	tv = DUK_GET_TVAL_POSIDX(thr, idx);
	DUK_TVAL_SET_NUMBER_UPDREF(thr, tv, d);  /* side effects */
	return d;
}

DUK_INTERNAL duk_double_t duk_to_number_m1(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);
	return duk_to_number(thr, -1);
}
DUK_INTERNAL duk_double_t duk_to_number_m2(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);
	return duk_to_number(thr, -2);
}

DUK_INTERNAL duk_double_t duk_to_number_tval(duk_hthread *thr, duk_tval *tv) {
#if defined(DUK_USE_PREFER_SIZE)
	duk_double_t res;

	DUK_ASSERT_API_ENTRY(thr);

	duk_push_tval(thr, tv);
	res = duk_to_number_m1(thr);
	duk_pop_unsafe(thr);
	return res;
#else
	duk_double_t res;
	duk_tval *tv_dst;

	DUK_ASSERT_API_ENTRY(thr);
	DUK__ASSERT_SPACE();

	tv_dst = thr->valstack_top++;
	DUK_TVAL_SET_TVAL(tv_dst, tv);
	DUK_TVAL_INCREF(thr, tv_dst);  /* decref not necessary */
	res = duk_to_number_m1(thr);  /* invalidates tv_dst */

	tv_dst = --thr->valstack_top;
	DUK_ASSERT(DUK_TVAL_IS_NUMBER(tv_dst));
	DUK_ASSERT(!DUK_TVAL_NEEDS_REFCOUNT_UPDATE(tv_dst));  /* plain number */
	DUK_TVAL_SET_UNDEFINED(tv_dst);  /* valstack init policy */

	return res;
#endif
}

/* XXX: combine all the integer conversions: they share everything
 * but the helper function for coercion.
 */

typedef duk_double_t (*duk__toint_coercer)(duk_hthread *thr, duk_tval *tv);

DUK_LOCAL duk_double_t duk__to_int_uint_helper(duk_hthread *thr, duk_idx_t idx, duk__toint_coercer coerce_func) {
	duk_tval *tv;
	duk_double_t d;

	DUK_CTX_ASSERT_VALID(thr);

	tv = duk_require_tval(thr, idx);
	DUK_ASSERT(tv != NULL);

#if defined(DUK_USE_FASTINT)
	/* If argument is a fastint, guarantee that it remains one.
	 * There's no downgrade check for other cases.
	 */
	if (DUK_TVAL_IS_FASTINT(tv)) {
		/* XXX: Unnecessary conversion back and forth. */
		return (duk_double_t) DUK_TVAL_GET_FASTINT(tv);
	}
#endif
	d = coerce_func(thr, tv);

	/* XXX: fastint? */

	/* Relookup in case coerce_func() has side effects, e.g. ends up coercing an object */
	tv = duk_require_tval(thr, idx);
	DUK_TVAL_SET_NUMBER_UPDREF(thr, tv, d);  /* side effects */
	return d;
}

DUK_EXTERNAL duk_int_t duk_to_int(duk_hthread *thr, duk_idx_t idx) {
	/* Value coercion (in stack): ToInteger(), E5 Section 9.4,
	 * API return value coercion: custom.
	 */
	DUK_ASSERT_API_ENTRY(thr);
	(void) duk__to_int_uint_helper(thr, idx, duk_js_tointeger);
	return (duk_int_t) duk__api_coerce_d2i(thr, idx, 0 /*def_value*/, 0 /*require*/);
}

DUK_EXTERNAL duk_uint_t duk_to_uint(duk_hthread *thr, duk_idx_t idx) {
	/* Value coercion (in stack): ToInteger(), E5 Section 9.4,
	 * API return value coercion: custom.
	 */
	DUK_ASSERT_API_ENTRY(thr);
	(void) duk__to_int_uint_helper(thr, idx, duk_js_tointeger);
	return (duk_uint_t) duk__api_coerce_d2ui(thr, idx, 0 /*def_value*/, 0 /*require*/);
}

DUK_EXTERNAL duk_int32_t duk_to_int32(duk_hthread *thr, duk_idx_t idx) {
	duk_tval *tv;
	duk_int32_t ret;

	DUK_ASSERT_API_ENTRY(thr);

	tv = duk_require_tval(thr, idx);
	DUK_ASSERT(tv != NULL);
	ret = duk_js_toint32(thr, tv);

	/* Relookup in case coerce_func() has side effects, e.g. ends up coercing an object */
	tv = duk_require_tval(thr, idx);
	DUK_TVAL_SET_I32_UPDREF(thr, tv, ret);  /* side effects */
	return ret;
}

DUK_EXTERNAL duk_uint32_t duk_to_uint32(duk_hthread *thr, duk_idx_t idx) {
	duk_tval *tv;
	duk_uint32_t ret;

	DUK_ASSERT_API_ENTRY(thr);

	tv = duk_require_tval(thr, idx);
	DUK_ASSERT(tv != NULL);
	ret = duk_js_touint32(thr, tv);

	/* Relookup in case coerce_func() has side effects, e.g. ends up coercing an object */
	tv = duk_require_tval(thr, idx);
	DUK_TVAL_SET_U32_UPDREF(thr, tv, ret);  /* side effects */
	return ret;
}

DUK_EXTERNAL duk_uint16_t duk_to_uint16(duk_hthread *thr, duk_idx_t idx) {
	duk_tval *tv;
	duk_uint16_t ret;

	DUK_ASSERT_API_ENTRY(thr);

	tv = duk_require_tval(thr, idx);
	DUK_ASSERT(tv != NULL);
	ret = duk_js_touint16(thr, tv);

	/* Relookup in case coerce_func() has side effects, e.g. ends up coercing an object */
	tv = duk_require_tval(thr, idx);
	DUK_TVAL_SET_U32_UPDREF(thr, tv, ret);  /* side effects */
	return ret;
}

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
/* Special coercion for Uint8ClampedArray. */
DUK_INTERNAL duk_uint8_t duk_to_uint8clamped(duk_hthread *thr, duk_idx_t idx) {
	duk_double_t d;
	duk_double_t t;
	duk_uint8_t ret;

	DUK_ASSERT_API_ENTRY(thr);

	/* XXX: Simplify this algorithm, should be possible to come up with
	 * a shorter and faster algorithm by inspecting IEEE representation
	 * directly.
	 */

	d = duk_to_number(thr, idx);
	if (d <= 0.0) {
		return 0;
	} else if (d >= 255) {
		return 255;
	} else if (DUK_ISNAN(d)) {
		/* Avoid NaN-to-integer coercion as it is compiler specific. */
		return 0;
	}

	t = d - DUK_FLOOR(d);
	if (t == 0.5) {
		/* Exact halfway, round to even. */
		ret = (duk_uint8_t) d;
		ret = (ret + 1) & 0xfe;  /* Example: d=3.5, t=0.5 -> ret = (3 + 1) & 0xfe = 4 & 0xfe = 4
		                          * Example: d=4.5, t=0.5 -> ret = (4 + 1) & 0xfe = 5 & 0xfe = 4
		                          */
	} else {
		/* Not halfway, round to nearest. */
		ret = (duk_uint8_t) (d + 0.5);
	}
	return ret;
}
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */

DUK_EXTERNAL const char *duk_to_lstring(duk_hthread *thr, duk_idx_t idx, duk_size_t *out_len) {
	DUK_ASSERT_API_ENTRY(thr);

	(void) duk_to_string(thr, idx);
	DUK_ASSERT(duk_is_string(thr, idx));
	return duk_require_lstring(thr, idx, out_len);
}

DUK_LOCAL duk_ret_t duk__safe_to_string_raw(duk_hthread *thr, void *udata) {
	DUK_CTX_ASSERT_VALID(thr);
	DUK_UNREF(udata);

	(void) duk_to_string(thr, -1);
	return 1;
}

DUK_EXTERNAL const char *duk_safe_to_lstring(duk_hthread *thr, duk_idx_t idx, duk_size_t *out_len) {
	DUK_ASSERT_API_ENTRY(thr);

	idx = duk_require_normalize_index(thr, idx);

	/* We intentionally ignore the duk_safe_call() return value and only
	 * check the output type.  This way we don't also need to check that
	 * the returned value is indeed a string in the success case.
	 */

	duk_dup(thr, idx);
	(void) duk_safe_call(thr, duk__safe_to_string_raw, NULL /*udata*/, 1 /*nargs*/, 1 /*nrets*/);
	if (!duk_is_string(thr, -1)) {
		/* Error: try coercing error to string once. */
		(void) duk_safe_call(thr, duk__safe_to_string_raw, NULL /*udata*/, 1 /*nargs*/, 1 /*nrets*/);
		if (!duk_is_string(thr, -1)) {
			/* Double error */
			duk_pop_unsafe(thr);
			duk_push_hstring_stridx(thr, DUK_STRIDX_UC_ERROR);
		} else {
			;
		}
	} else {
		/* String; may be a symbol, accepted. */
		;
	}
	DUK_ASSERT(duk_is_string(thr, -1));

	duk_replace(thr, idx);
	DUK_ASSERT(duk_get_string(thr, idx) != NULL);
	return duk_get_lstring(thr, idx, out_len);
}

DUK_EXTERNAL const char *duk_to_stacktrace(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);
	idx = duk_require_normalize_index(thr, idx);

	/* The expected argument to the call is an Error object.  The stack
	 * trace is extracted without an inheritance-based instanceof check
	 * so that one can also extract the stack trace of a foreign error
	 * created in another Realm.  Accept only a string .stack property.
	 */
	if (duk_is_object(thr, idx)) {
		(void) duk_get_prop_string(thr, idx, "stack");
		if (duk_is_string(thr, -1)) {
			duk_replace(thr, idx);
		} else {
			duk_pop(thr);
		}
	}

	return duk_to_string(thr, idx);
}

DUK_LOCAL duk_ret_t duk__safe_to_stacktrace_raw(duk_hthread *thr, void *udata) {
	DUK_CTX_ASSERT_VALID(thr);
	DUK_UNREF(udata);

	(void) duk_to_stacktrace(thr, -1);

	return 1;
}

DUK_EXTERNAL const char *duk_safe_to_stacktrace(duk_hthread *thr, duk_idx_t idx) {
	duk_int_t rc;

	DUK_ASSERT_API_ENTRY(thr);
	idx = duk_require_normalize_index(thr, idx);

	duk_dup(thr, idx);
	rc = duk_safe_call(thr, duk__safe_to_stacktrace_raw, NULL /*udata*/, 1 /*nargs*/, 1 /*nrets*/);
	if (rc != 0) {
		/* Coercion failed.  Try to coerce the coercion itself error
		 * to a stack trace once.  If that also fails, return a fixed,
		 * preallocated 'Error' string to avoid potential infinite loop.
		 */
		rc = duk_safe_call(thr, duk__safe_to_stacktrace_raw, NULL /*udata*/, 1 /*nargs*/, 1 /*nrets*/);
		if (rc != 0) {
			duk_pop_unsafe(thr);
			duk_push_hstring_stridx(thr, DUK_STRIDX_UC_ERROR);
		}
	}
	duk_replace(thr, idx);

	return duk_get_string(thr, idx);
}

DUK_INTERNAL duk_hstring *duk_to_property_key_hstring(duk_hthread *thr, duk_idx_t idx) {
	duk_hstring *h;

	DUK_ASSERT_API_ENTRY(thr);

	duk_to_primitive(thr, idx, DUK_HINT_STRING);  /* needed for e.g. Symbol objects */
	h = duk_get_hstring(thr, idx);
	if (h == NULL) {
		/* The "is string?" check may seem unnecessary, but as things
		 * are duk_to_hstring() invokes ToString() which fails for
		 * symbols.  But since symbols are already strings for Duktape
		 * C API, we check for that before doing the coercion.
		 */
		h = duk_to_hstring(thr, idx);
	}
	DUK_ASSERT(h != NULL);
	return h;
}

#if defined(DUK_USE_DEBUGGER_SUPPORT)  /* only needed by debugger for now */
DUK_INTERNAL duk_hstring *duk_safe_to_hstring(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);

	(void) duk_safe_to_string(thr, idx);
	DUK_ASSERT(duk_is_string(thr, idx));
	DUK_ASSERT(duk_get_hstring(thr, idx) != NULL);
	return duk_known_hstring(thr, idx);
}
#endif

/* Push Object.prototype.toString() output for 'tv'. */
#if 0  /* See XXX note why this variant doesn't work. */
DUK_INTERNAL void duk_push_class_string_tval(duk_hthread *thr, duk_tval *tv, duk_bool_t avoid_side_effects) {
	duk_uint_t stridx_bidx = 0;  /* (prototype_bidx << 16) + default_tag_stridx */

	DUK_ASSERT_API_ENTRY(thr);

	/* Conceptually for any non-undefined/null value we should do a
	 * ToObject() coercion and look up @@toStringTag (from the object
	 * prototype) to see if a custom tag should be used.  Avoid the
	 * actual conversion by doing a prototype lookup without the object
	 * coercion.  However, see problem below.
	 */

	duk_push_literal(thr, "[object ");  /* -> [ ... "[object" ] */

	switch (DUK_TVAL_GET_TAG(tv)) {
	case DUK_TAG_UNUSED:  /* Treat like 'undefined', shouldn't happen. */
	case DUK_TAG_UNDEFINED: {
		stridx_bidx = DUK_STRIDX_UC_UNDEFINED;
		goto use_stridx;
	}
	case DUK_TAG_NULL: {
		stridx_bidx = DUK_STRIDX_UC_NULL;
		goto use_stridx;
	}
	case DUK_TAG_BOOLEAN: {
		stridx_bidx = (DUK_BIDX_BOOLEAN_PROTOTYPE << 16) + DUK_STRIDX_UC_BOOLEAN;
		goto use_proto_bidx;
	}
	case DUK_TAG_POINTER: {
		stridx_bidx = (DUK_BIDX_POINTER_PROTOTYPE << 16) + DUK_STRIDX_UC_POINTER;
		goto use_proto_bidx;
	}
	case DUK_TAG_LIGHTFUNC: {
		stridx_bidx = (DUK_BIDX_FUNCTION_PROTOTYPE << 16) + DUK_STRIDX_UC_FUNCTION;
		goto use_proto_bidx;
	}
	case DUK_TAG_STRING: {
		duk_hstring *h;
		h = DUK_TVAL_GET_STRING(tv);
		DUK_ASSERT(h != NULL);
		if (DUK_UNLIKELY(DUK_HSTRING_HAS_SYMBOL(h))) {
			/* Even without DUK_USE_SYMBOL_BUILTIN the Symbol
			 * prototype exists so we can lookup @@toStringTag
			 * and provide [object Symbol] for symbol values
			 * created from C code.
			 */
			stridx_bidx = (DUK_BIDX_SYMBOL_PROTOTYPE << 16) + DUK_STRIDX_UC_SYMBOL;
		} else {
			stridx_bidx = (DUK_BIDX_STRING_PROTOTYPE << 16) + DUK_STRIDX_UC_STRING;
		}
		goto use_proto_bidx;
	}
	case DUK_TAG_OBJECT: {
		duk_push_tval(thr, tv);
		stridx_bidx = 0xffffffffUL;  /* Marker value. */
		goto use_pushed_object;
	}
	case DUK_TAG_BUFFER: {
		stridx_bidx = (DUK_BIDX_UINT8ARRAY_PROTOTYPE << 16) + DUK_STRIDX_UINT8_ARRAY;
		goto use_proto_bidx;
	}
#if defined(DUK_USE_FASTINT)
	case DUK_TAG_FASTINT:
		/* Fall through to generic number case. */
#endif
	default: {
		DUK_ASSERT(DUK_TVAL_IS_NUMBER(tv));  /* number (maybe fastint) */
		stridx_bidx = (DUK_BIDX_NUMBER_PROTOTYPE << 16) + DUK_STRIDX_UC_NUMBER;
		goto use_proto_bidx;
	}
	}
	DUK_ASSERT(0);  /* Never here. */

 use_proto_bidx:
	DUK_ASSERT_BIDX_VALID((stridx_bidx >> 16) & 0xffffUL);
	duk_push_hobject(thr, thr->builtins[(stridx_bidx >> 16) & 0xffffUL]);
	/* Fall through. */

 use_pushed_object:
	/* [ ... "[object" obj ] */

#if defined(DUK_USE_SYMBOL_BUILTIN)
	/* XXX: better handling with avoid_side_effects == 1; lookup tval
	 * without Proxy or getter side effects, and use it in sanitized
	 * form if it's a string.
	 */
	if (!avoid_side_effects) {
		/* XXX: The problem with using the prototype object as the
		 * lookup base is that if @@toStringTag is a getter, its
		 * 'this' binding must be the ToObject() coerced input value,
		 * not the prototype object of the type.
		 */
		(void) duk_get_prop_stridx(thr, -1, DUK_STRIDX_WELLKNOWN_SYMBOL_TO_STRING_TAG);
		if (duk_is_string_notsymbol(thr, -1)) {
			duk_remove_m2(thr);
			goto finish;
		}
		duk_pop_unsafe(thr);
	}
#endif

	if (stridx_bidx == 0xffffffffUL) {
		duk_hobject *h_obj;
		duk_small_uint_t classnum;

		h_obj = duk_known_hobject(thr, -1);
		DUK_ASSERT(h_obj != NULL);
		classnum = DUK_HOBJECT_GET_CLASS_NUMBER(h_obj);
		stridx_bidx = DUK_HOBJECT_CLASS_NUMBER_TO_STRIDX(classnum);
	} else {
		/* stridx_bidx already has the desired fallback stridx. */
		;
	}
	duk_pop_unsafe(thr);
	/* Fall through. */

 use_stridx:
	/* [ ... "[object" ] */
	duk_push_hstring_stridx(thr, stridx_bidx & 0xffffUL);

 finish:
	/* [ ... "[object" tag ] */
	duk_push_literal(thr, "]");
	duk_concat(thr, 3);  /* [ ... "[object" tag "]" ] -> [ ... res ] */
}
#endif  /* 0 */

DUK_INTERNAL void duk_push_class_string_tval(duk_hthread *thr, duk_tval *tv, duk_bool_t avoid_side_effects) {
	duk_hobject *h_obj;
	duk_small_uint_t classnum;
	duk_small_uint_t stridx;
	duk_tval tv_tmp;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(tv != NULL);

	/* Stabilize 'tv', duk_push_literal() may trigger side effects. */
	DUK_TVAL_SET_TVAL(&tv_tmp, tv);
	tv = &tv_tmp;

	/* Conceptually for any non-undefined/null value we should do a
	 * ToObject() coercion and look up @@toStringTag (from the object
	 * prototype) to see if a custom result should be used.  We'd like to
	 * avoid the actual conversion, but even for primitive types the
	 * prototype may have @@toStringTag.  What's worse, the @@toStringTag
	 * property may be a getter that must get the object coerced value
	 * (not the prototype) as its 'this' binding.
	 *
	 * For now, do an actual object coercion.  This could be avoided by
	 * doing a side effect free lookup to see if a getter would be invoked.
	 * If not, the value can be read directly and the object coercion could
	 * be avoided.  This may not be worth it in practice, because
	 * Object.prototype.toString() is usually not performance critical.
	 */

	duk_push_literal(thr, "[object ");  /* -> [ ... "[object" ] */

	switch (DUK_TVAL_GET_TAG(tv)) {
	case DUK_TAG_UNUSED:  /* Treat like 'undefined', shouldn't happen. */
	case DUK_TAG_UNDEFINED: {
		duk_push_hstring_stridx(thr, DUK_STRIDX_UC_UNDEFINED);
		goto finish;
	}
	case DUK_TAG_NULL: {
		duk_push_hstring_stridx(thr, DUK_STRIDX_UC_NULL);
		goto finish;
	}
	}

	duk_push_tval(thr, tv);
	tv = NULL;  /* Invalidated by ToObject(). */
	duk_to_object(thr, -1);

	/* [ ... "[object" obj ] */

#if defined(DUK_USE_SYMBOL_BUILTIN)
	/* XXX: better handling with avoid_side_effects == 1; lookup tval
	 * without Proxy or getter side effects, and use it in sanitized
	 * form if it's a string.
	 */
	if (!avoid_side_effects) {
		(void) duk_get_prop_stridx(thr, -1, DUK_STRIDX_WELLKNOWN_SYMBOL_TO_STRING_TAG);
		if (duk_is_string_notsymbol(thr, -1)) {
			duk_remove_m2(thr);
			goto finish;
		}
		duk_pop_unsafe(thr);
	}
#else
	DUK_UNREF(avoid_side_effects);
#endif

	h_obj = duk_known_hobject(thr, -1);
	DUK_ASSERT(h_obj != NULL);
	classnum = DUK_HOBJECT_GET_CLASS_NUMBER(h_obj);
	stridx = DUK_HOBJECT_CLASS_NUMBER_TO_STRIDX(classnum);
	duk_pop_unsafe(thr);
	duk_push_hstring_stridx(thr, stridx);

 finish:
	/* [ ... "[object" tag ] */
	duk_push_literal(thr, "]");
	duk_concat(thr, 3);  /* [ ... "[object" tag "]" ] -> [ ... res ] */
}

/* XXX: other variants like uint, u32 etc */
DUK_INTERNAL duk_int_t duk_to_int_clamped_raw(duk_hthread *thr, duk_idx_t idx, duk_int_t minval, duk_int_t maxval, duk_bool_t *out_clamped) {
	duk_tval *tv;
	duk_tval tv_tmp;
	duk_double_t d, dmin, dmax;
	duk_int_t res;
	duk_bool_t clamped = 0;

	DUK_ASSERT_API_ENTRY(thr);

	tv = duk_require_tval(thr, idx);
	DUK_ASSERT(tv != NULL);
	d = duk_js_tointeger(thr, tv);  /* E5 Section 9.4, ToInteger() */

	dmin = (duk_double_t) minval;
	dmax = (duk_double_t) maxval;

	if (d < dmin) {
		clamped = 1;
		res = minval;
		d = dmin;
	} else if (d > dmax) {
		clamped = 1;
		res = maxval;
		d = dmax;
	} else {
		res = (duk_int_t) d;
	}
	DUK_UNREF(d);  /* SCANBUILD: with suitable dmin/dmax limits 'd' is unused */
	/* 'd' and 'res' agree here */

	/* Relookup in case duk_js_tointeger() ends up e.g. coercing an object. */
	tv = duk_get_tval(thr, idx);
	DUK_ASSERT(tv != NULL);  /* not popped by side effect */
	DUK_TVAL_SET_TVAL(&tv_tmp, tv);
#if defined(DUK_USE_FASTINT)
#if (DUK_INT_MAX <= 0x7fffffffL)
	DUK_TVAL_SET_I32(tv, res);
#else
	/* Clamping needed if duk_int_t is 64 bits. */
	if (res >= DUK_FASTINT_MIN && res <= DUK_FASTINT_MAX) {
		DUK_TVAL_SET_FASTINT(tv, res);
	} else {
		DUK_TVAL_SET_NUMBER(tv, d);
	}
#endif
#else
	DUK_TVAL_SET_NUMBER(tv, d);  /* no need to incref */
#endif
	DUK_TVAL_DECREF(thr, &tv_tmp);  /* side effects */

	if (out_clamped) {
		*out_clamped = clamped;
	} else {
		/* coerced value is updated to value stack even when RangeError thrown */
		if (clamped) {
			DUK_ERROR_RANGE(thr, DUK_STR_NUMBER_OUTSIDE_RANGE);
			DUK_WO_NORETURN(return 0;);
		}
	}

	return res;
}

DUK_INTERNAL duk_int_t duk_to_int_clamped(duk_hthread *thr, duk_idx_t idx, duk_idx_t minval, duk_idx_t maxval) {
	duk_bool_t dummy;

	DUK_ASSERT_API_ENTRY(thr);

	return duk_to_int_clamped_raw(thr, idx, minval, maxval, &dummy);
}

DUK_INTERNAL duk_int_t duk_to_int_check_range(duk_hthread *thr, duk_idx_t idx, duk_int_t minval, duk_int_t maxval) {
	DUK_ASSERT_API_ENTRY(thr);
	return duk_to_int_clamped_raw(thr, idx, minval, maxval, NULL);  /* out_clamped==NULL -> RangeError if outside range */
}

DUK_EXTERNAL const char *duk_to_string(duk_hthread *thr, duk_idx_t idx) {
	duk_tval *tv;

	DUK_ASSERT_API_ENTRY(thr);

	idx = duk_require_normalize_index(thr, idx);
	tv = DUK_GET_TVAL_POSIDX(thr, idx);
	DUK_ASSERT(tv != NULL);

	switch (DUK_TVAL_GET_TAG(tv)) {
	case DUK_TAG_UNDEFINED: {
		duk_push_hstring_stridx(thr, DUK_STRIDX_LC_UNDEFINED);
		break;
	}
	case DUK_TAG_NULL: {
		duk_push_hstring_stridx(thr, DUK_STRIDX_LC_NULL);
		break;
	}
	case DUK_TAG_BOOLEAN: {
		if (DUK_TVAL_GET_BOOLEAN(tv)) {
			duk_push_hstring_stridx(thr, DUK_STRIDX_TRUE);
		} else {
			duk_push_hstring_stridx(thr, DUK_STRIDX_FALSE);
		}
		break;
	}
	case DUK_TAG_STRING: {
		/* Nop for actual strings, TypeError for Symbols.
		 * Because various internals rely on ToString() coercion of
		 * internal strings, -allow- (NOP) string coercion for hidden
		 * symbols.
		 */
#if 1
		duk_hstring *h;
		h = DUK_TVAL_GET_STRING(tv);
		DUK_ASSERT(h != NULL);
		if (DUK_UNLIKELY(DUK_HSTRING_HAS_SYMBOL(h))) {
			DUK_ERROR_TYPE(thr, DUK_STR_CANNOT_STRING_COERCE_SYMBOL);
			DUK_WO_NORETURN(goto skip_replace;);
		} else {
			goto skip_replace;
		}
#else
		goto skip_replace;
#endif
		break;
	}
	case DUK_TAG_BUFFER: /* Go through Uint8Array.prototype.toString() for coercion. */
	case DUK_TAG_OBJECT: {
		/* Plain buffers: go through ArrayBuffer.prototype.toString()
		 * for coercion.
		 *
		 * Symbol objects: duk_to_primitive() results in a plain symbol
		 * value, and duk_to_string() then causes a TypeError.
		 */
		duk_to_primitive(thr, idx, DUK_HINT_STRING);
		DUK_ASSERT(!duk_is_buffer(thr, idx));  /* ToPrimitive() must guarantee */
		DUK_ASSERT(!duk_is_object(thr, idx));
		return duk_to_string(thr, idx);  /* Note: recursive call */
	}
	case DUK_TAG_POINTER: {
		void *ptr = DUK_TVAL_GET_POINTER(tv);
		if (ptr != NULL) {
			duk_push_sprintf(thr, DUK_STR_FMT_PTR, (void *) ptr);
		} else {
			/* Represent a null pointer as 'null' to be consistent with
			 * the JX format variant.  Native '%p' format for a NULL
			 * pointer may be e.g. '(nil)'.
			 */
			duk_push_hstring_stridx(thr, DUK_STRIDX_LC_NULL);
		}
		break;
	}
	case DUK_TAG_LIGHTFUNC: {
		/* Should match Function.prototype.toString() */
		duk_push_lightfunc_tostring(thr, tv);
		break;
	}
#if defined(DUK_USE_FASTINT)
	case DUK_TAG_FASTINT:
#endif
	default: {
		/* number */
		DUK_ASSERT(!DUK_TVAL_IS_UNUSED(tv));
		DUK_ASSERT(DUK_TVAL_IS_NUMBER(tv));
		duk_push_tval(thr, tv);
		duk_numconv_stringify(thr,
		                      10 /*radix*/,
		                      0 /*precision:shortest*/,
		                      0 /*force_exponential*/);
		break;
	}
	}

	duk_replace(thr, idx);

 skip_replace:
	DUK_ASSERT(duk_is_string(thr, idx));
	return duk_require_string(thr, idx);
}

DUK_INTERNAL duk_hstring *duk_to_hstring(duk_hthread *thr, duk_idx_t idx) {
	duk_hstring *ret;

	DUK_ASSERT_API_ENTRY(thr);

	duk_to_string(thr, idx);
	ret = duk_get_hstring(thr, idx);
	DUK_ASSERT(ret != NULL);
	return ret;
}

DUK_INTERNAL duk_hstring *duk_to_hstring_m1(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);
	return duk_to_hstring(thr, -1);
}

DUK_INTERNAL duk_hstring *duk_to_hstring_acceptsymbol(duk_hthread *thr, duk_idx_t idx) {
	duk_hstring *ret;

	DUK_ASSERT_API_ENTRY(thr);

	ret = duk_get_hstring(thr, idx);
	if (DUK_UNLIKELY(ret && DUK_HSTRING_HAS_SYMBOL(ret))) {
		return ret;
	}
	return duk_to_hstring(thr, idx);
}

/* Convert a plain buffer or any buffer object into a string, using the buffer
 * bytes 1:1 in the internal string representation.  For views the active byte
 * slice (not element slice interpreted as an initializer) is used.  This is
 * necessary in Duktape 2.x because ToString(plainBuffer) no longer creates a
 * string with the same bytes as in the buffer but rather (usually)
 * '[object ArrayBuffer]'.
 */
DUK_EXTERNAL const char *duk_buffer_to_string(duk_hthread *thr, duk_idx_t idx) {
	void *ptr_src;
	duk_size_t len;
	const char *res;

	DUK_ASSERT_API_ENTRY(thr);

	idx = duk_require_normalize_index(thr, idx);

	ptr_src = duk_require_buffer_data(thr, idx, &len);
	DUK_ASSERT(ptr_src != NULL || len == 0);

	res = duk_push_lstring(thr, (const char *) ptr_src, len);
	duk_replace(thr, idx);
	return res;
}

DUK_EXTERNAL void *duk_to_buffer_raw(duk_hthread *thr, duk_idx_t idx, duk_size_t *out_size, duk_uint_t mode) {
	duk_hbuffer *h_buf;
	const duk_uint8_t *src_data;
	duk_size_t src_size;
	duk_uint8_t *dst_data;

	DUK_ASSERT_API_ENTRY(thr);

	idx = duk_require_normalize_index(thr, idx);

	h_buf = duk_get_hbuffer(thr, idx);
	if (h_buf != NULL) {
		/* Buffer is kept as is, with the fixed/dynamic nature of the
		 * buffer only changed if requested.  An external buffer
		 * is converted into a non-external dynamic buffer in a
		 * duk_to_dynamic_buffer() call.
		 */
		duk_uint_t tmp;
		duk_uint8_t *tmp_ptr;

		tmp_ptr = (duk_uint8_t *) DUK_HBUFFER_GET_DATA_PTR(thr->heap, h_buf);
		src_data = (const duk_uint8_t *) tmp_ptr;
		src_size = DUK_HBUFFER_GET_SIZE(h_buf);

		tmp = (DUK_HBUFFER_HAS_DYNAMIC(h_buf) ? DUK_BUF_MODE_DYNAMIC : DUK_BUF_MODE_FIXED);
		if ((tmp == mode && !DUK_HBUFFER_HAS_EXTERNAL(h_buf)) ||
		    mode == DUK_BUF_MODE_DONTCARE) {
			/* Note: src_data may be NULL if input is a zero-size
			 * dynamic buffer.
			 */
			dst_data = tmp_ptr;
			goto skip_copy;
		}
	} else {
		/* Non-buffer value is first ToString() coerced, then converted
		 * to a buffer (fixed buffer is used unless a dynamic buffer is
		 * explicitly requested).  Symbols are rejected with a TypeError.
		 * XXX: C API could maybe allow symbol-to-buffer coercion?
		 */
		src_data = (const duk_uint8_t *) duk_to_lstring(thr, idx, &src_size);
	}

	dst_data = (duk_uint8_t *) duk_push_buffer(thr, src_size, (mode == DUK_BUF_MODE_DYNAMIC) /*dynamic*/);
	/* dst_data may be NULL if size is zero. */
	duk_memcpy_unsafe((void *) dst_data, (const void *) src_data, (size_t) src_size);

	duk_replace(thr, idx);
 skip_copy:

	if (out_size) {
		*out_size = src_size;
	}
	return dst_data;
}

DUK_EXTERNAL void *duk_to_pointer(duk_hthread *thr, duk_idx_t idx) {
	duk_tval *tv;
	void *res;

	DUK_ASSERT_API_ENTRY(thr);

	idx = duk_require_normalize_index(thr, idx);
	tv = DUK_GET_TVAL_POSIDX(thr, idx);
	DUK_ASSERT(tv != NULL);

	switch (DUK_TVAL_GET_TAG(tv)) {
	case DUK_TAG_UNDEFINED:
	case DUK_TAG_NULL:
	case DUK_TAG_BOOLEAN:
		res = NULL;
		break;
	case DUK_TAG_POINTER:
		res = DUK_TVAL_GET_POINTER(tv);
		break;
	case DUK_TAG_STRING:
	case DUK_TAG_OBJECT:
	case DUK_TAG_BUFFER:
		/* Heap allocated: return heap pointer which is NOT useful
		 * for the caller, except for debugging.
		 */
		res = (void *) DUK_TVAL_GET_HEAPHDR(tv);
		break;
	case DUK_TAG_LIGHTFUNC:
		/* Function pointers do not always cast correctly to void *
		 * (depends on memory and segmentation model for instance),
		 * so they coerce to NULL.
		 */
		res = NULL;
		break;
#if defined(DUK_USE_FASTINT)
	case DUK_TAG_FASTINT:
#endif
	default:
		/* number */
		DUK_ASSERT(!DUK_TVAL_IS_UNUSED(tv));
		DUK_ASSERT(DUK_TVAL_IS_NUMBER(tv));
		res = NULL;
		break;
	}

	duk_push_pointer(thr, res);
	duk_replace(thr, idx);
	return res;
}

DUK_LOCAL void duk__push_func_from_lightfunc(duk_hthread *thr, duk_c_function func, duk_small_uint_t lf_flags) {
	duk_idx_t nargs;
	duk_uint_t flags = 0;   /* shared flags for a subset of types */
	duk_small_uint_t lf_len;
	duk_hnatfunc *nf;

	nargs = (duk_idx_t) DUK_LFUNC_FLAGS_GET_NARGS(lf_flags);
	if (nargs == DUK_LFUNC_NARGS_VARARGS) {
		nargs = (duk_idx_t) DUK_VARARGS;
	}

	flags = DUK_HOBJECT_FLAG_EXTENSIBLE |
	        DUK_HOBJECT_FLAG_CONSTRUCTABLE |
	        DUK_HOBJECT_FLAG_CALLABLE |
	        DUK_HOBJECT_FLAG_FASTREFS |
	        DUK_HOBJECT_FLAG_NATFUNC |
	        DUK_HOBJECT_FLAG_NEWENV |
	        DUK_HOBJECT_FLAG_STRICT |
	        DUK_HOBJECT_FLAG_NOTAIL |
	        DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_FUNCTION);
	(void) duk__push_c_function_raw(thr, func, nargs, flags, DUK_BIDX_NATIVE_FUNCTION_PROTOTYPE);

	lf_len = DUK_LFUNC_FLAGS_GET_LENGTH(lf_flags);
	if ((duk_idx_t) lf_len != nargs) {
		/* Explicit length is only needed if it differs from 'nargs'. */
		duk_push_int(thr, (duk_int_t) lf_len);
		duk_xdef_prop_stridx_short(thr, -2, DUK_STRIDX_LENGTH, DUK_PROPDESC_FLAGS_NONE);
	}

#if defined(DUK_USE_FUNC_NAME_PROPERTY)
	duk_push_lightfunc_name_raw(thr, func, lf_flags);
	duk_xdef_prop_stridx_short(thr, -2, DUK_STRIDX_NAME, DUK_PROPDESC_FLAGS_C);
#endif

	nf = duk_known_hnatfunc(thr, -1);
	nf->magic = (duk_int16_t) DUK_LFUNC_FLAGS_GET_MAGIC(lf_flags);
}

DUK_EXTERNAL void duk_to_object(duk_hthread *thr, duk_idx_t idx) {
	duk_tval *tv;
	duk_uint_t flags = 0;   /* shared flags for a subset of types */
	duk_small_int_t proto = 0;

	DUK_ASSERT_API_ENTRY(thr);

	idx = duk_require_normalize_index(thr, idx);
	tv = DUK_GET_TVAL_POSIDX(thr, idx);
	DUK_ASSERT(tv != NULL);

	switch (DUK_TVAL_GET_TAG(tv)) {
#if !defined(DUK_USE_BUFFEROBJECT_SUPPORT)
	case DUK_TAG_BUFFER:  /* With no bufferobject support, don't object coerce. */
#endif
	case DUK_TAG_UNDEFINED:
	case DUK_TAG_NULL: {
		DUK_ERROR_TYPE(thr, DUK_STR_NOT_OBJECT_COERCIBLE);
		DUK_WO_NORETURN(return;);
		break;
	}
	case DUK_TAG_BOOLEAN: {
		flags = DUK_HOBJECT_FLAG_EXTENSIBLE |
		        DUK_HOBJECT_FLAG_FASTREFS |
		        DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_BOOLEAN);
		proto = DUK_BIDX_BOOLEAN_PROTOTYPE;
		goto create_object;
	}
	case DUK_TAG_STRING: {
		duk_hstring *h;
		h = DUK_TVAL_GET_STRING(tv);
		DUK_ASSERT(h != NULL);
		if (DUK_UNLIKELY(DUK_HSTRING_HAS_SYMBOL(h))) {
			flags = DUK_HOBJECT_FLAG_EXTENSIBLE |
			        DUK_HOBJECT_FLAG_FASTREFS |
			        DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_SYMBOL);
			proto = DUK_BIDX_SYMBOL_PROTOTYPE;
		} else {
			flags = DUK_HOBJECT_FLAG_EXTENSIBLE |
			        DUK_HOBJECT_FLAG_FASTREFS |
			        DUK_HOBJECT_FLAG_EXOTIC_STRINGOBJ |
			        DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_STRING);
			proto = DUK_BIDX_STRING_PROTOTYPE;
		}
		goto create_object;
	}
	case DUK_TAG_OBJECT: {
		/* nop */
		break;
	}
#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
	case DUK_TAG_BUFFER: {
		/* A plain buffer object coerces to a full ArrayBuffer which
		 * is not fully transparent behavior (ToObject() should be a
		 * nop for an object).  This behavior matches lightfuncs which
		 * also coerce to an equivalent Function object.  There are
		 * also downsides to defining ToObject(plainBuffer) as a no-op;
		 * for example duk_to_hobject() could result in a NULL pointer.
		 */
		duk_hbuffer *h_buf;

		h_buf = DUK_TVAL_GET_BUFFER(tv);
		DUK_ASSERT(h_buf != NULL);
		duk_hbufobj_push_uint8array_from_plain(thr, h_buf);
		goto replace_value;
	}
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */
	case DUK_TAG_POINTER: {
		flags = DUK_HOBJECT_FLAG_EXTENSIBLE |
		        DUK_HOBJECT_FLAG_FASTREFS |
		        DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_POINTER);
		proto = DUK_BIDX_POINTER_PROTOTYPE;
		goto create_object;
	}
	case DUK_TAG_LIGHTFUNC: {
		/* Lightfunc coerces to a Function instance with concrete
		 * properties.  Since 'length' is virtual for Duktape/C
		 * functions, don't need to define that.  The result is made
		 * extensible to mimic what happens to strings in object
		 * coercion:
		 *
		 *   > Object.isExtensible(Object('foo'))
		 *   true
		 */
		duk_small_uint_t lf_flags;
		duk_c_function func;

		DUK_TVAL_GET_LIGHTFUNC(tv, func, lf_flags);
		duk__push_func_from_lightfunc(thr, func, lf_flags);
		goto replace_value;
	}
#if defined(DUK_USE_FASTINT)
	case DUK_TAG_FASTINT:
#endif
	default: {
		DUK_ASSERT(!DUK_TVAL_IS_UNUSED(tv));
		DUK_ASSERT(DUK_TVAL_IS_NUMBER(tv));
		flags = DUK_HOBJECT_FLAG_EXTENSIBLE |
		        DUK_HOBJECT_FLAG_FASTREFS |
		        DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_NUMBER);
		proto = DUK_BIDX_NUMBER_PROTOTYPE;
		goto create_object;
	}
	}
	DUK_ASSERT(duk_is_object(thr, idx));
	return;

 create_object:
	(void) duk_push_object_helper(thr, flags, proto);

	/* Note: Boolean prototype's internal value property is not writable,
	 * but duk_xdef_prop_stridx() disregards the write protection.  Boolean
	 * instances are immutable.
	 *
	 * String and buffer special behaviors are already enabled which is not
	 * ideal, but a write to the internal value is not affected by them.
	 */
	duk_dup(thr, idx);
	duk_xdef_prop_stridx_short(thr, -2, DUK_STRIDX_INT_VALUE, DUK_PROPDESC_FLAGS_NONE);

 replace_value:
	duk_replace(thr, idx);
	DUK_ASSERT(duk_is_object(thr, idx));
}

DUK_INTERNAL duk_hobject *duk_to_hobject(duk_hthread *thr, duk_idx_t idx) {
	duk_hobject *ret;

	DUK_ASSERT_API_ENTRY(thr);

	duk_to_object(thr, idx);
	ret = duk_known_hobject(thr, idx);
	return ret;
}

/*
 *  Type checking
 */

DUK_LOCAL duk_bool_t duk__tag_check(duk_hthread *thr, duk_idx_t idx, duk_small_uint_t tag) {
	duk_tval *tv;

	tv = duk_get_tval_or_unused(thr, idx);
	DUK_ASSERT(tv != NULL);
	return (DUK_TVAL_GET_TAG(tv) == tag);
}

DUK_LOCAL duk_bool_t duk__obj_flag_any_default_false(duk_hthread *thr, duk_idx_t idx, duk_uint_t flag_mask) {
	duk_hobject *obj;

	DUK_ASSERT_API_ENTRY(thr);

	obj = duk_get_hobject(thr, idx);
	if (obj) {
		return (DUK_HEAPHDR_CHECK_FLAG_BITS((duk_heaphdr *) obj, flag_mask) ? 1 : 0);
	}
	return 0;
}

DUK_INTERNAL duk_int_t duk_get_type_tval(duk_tval *tv) {
	DUK_ASSERT(tv != NULL);

#if defined(DUK_USE_PACKED_TVAL)
	switch (DUK_TVAL_GET_TAG(tv)) {
	case DUK_TAG_UNUSED:
		return DUK_TYPE_NONE;
	case DUK_TAG_UNDEFINED:
		return DUK_TYPE_UNDEFINED;
	case DUK_TAG_NULL:
		return DUK_TYPE_NULL;
	case DUK_TAG_BOOLEAN:
		return DUK_TYPE_BOOLEAN;
	case DUK_TAG_STRING:
		return DUK_TYPE_STRING;
	case DUK_TAG_OBJECT:
		return DUK_TYPE_OBJECT;
	case DUK_TAG_BUFFER:
		return DUK_TYPE_BUFFER;
	case DUK_TAG_POINTER:
		return DUK_TYPE_POINTER;
	case DUK_TAG_LIGHTFUNC:
		return DUK_TYPE_LIGHTFUNC;
#if defined(DUK_USE_FASTINT)
	case DUK_TAG_FASTINT:
#endif
	default:
		/* Note: number has no explicit tag (in 8-byte representation) */
		DUK_ASSERT(!DUK_TVAL_IS_UNUSED(tv));
		DUK_ASSERT(DUK_TVAL_IS_NUMBER(tv));
		return DUK_TYPE_NUMBER;
	}
#else  /* DUK_USE_PACKED_TVAL */
	DUK_ASSERT(DUK_TVAL_IS_VALID_TAG(tv));
	DUK_ASSERT(sizeof(duk__type_from_tag) / sizeof(duk_uint_t) == DUK_TAG_MAX - DUK_TAG_MIN + 1);
	return (duk_int_t) duk__type_from_tag[DUK_TVAL_GET_TAG(tv) - DUK_TAG_MIN];
#endif  /* DUK_USE_PACKED_TVAL */
}

DUK_EXTERNAL duk_int_t duk_get_type(duk_hthread *thr, duk_idx_t idx) {
	duk_tval *tv;

	DUK_ASSERT_API_ENTRY(thr);

	tv = duk_get_tval_or_unused(thr, idx);
	DUK_ASSERT(tv != NULL);

	return duk_get_type_tval(tv);
}

#if defined(DUK_USE_VERBOSE_ERRORS) && defined(DUK_USE_PARANOID_ERRORS)
DUK_LOCAL const char * const duk__type_names[] = {
	"none",
	"undefined",
	"null",
	"boolean",
	"number",
	"string",
	"object",
	"buffer",
	"pointer",
	"lightfunc"
};

DUK_INTERNAL const char *duk_get_type_name(duk_hthread *thr, duk_idx_t idx) {
	duk_int_t type_tag;

	DUK_ASSERT_API_ENTRY(thr);

	type_tag = duk_get_type(thr, idx);
	DUK_ASSERT(type_tag >= DUK_TYPE_MIN && type_tag <= DUK_TYPE_MAX);
	DUK_ASSERT(DUK_TYPE_MIN == 0 && sizeof(duk__type_names) / sizeof(const char *) == DUK_TYPE_MAX + 1);

	return duk__type_names[type_tag];
}
#endif  /* DUK_USE_VERBOSE_ERRORS && DUK_USE_PARANOID_ERRORS */

DUK_INTERNAL duk_small_uint_t duk_get_class_number(duk_hthread *thr, duk_idx_t idx) {
	duk_tval *tv;
	duk_hobject *obj;

	DUK_ASSERT_API_ENTRY(thr);

	tv = duk_get_tval_or_unused(thr, idx);
	DUK_ASSERT(tv != NULL);

	switch (DUK_TVAL_GET_TAG(tv)) {
	case DUK_TAG_OBJECT:
		obj = DUK_TVAL_GET_OBJECT(tv);
		DUK_ASSERT(obj != NULL);
		return DUK_HOBJECT_GET_CLASS_NUMBER(obj);
	case DUK_TAG_BUFFER:
		/* Buffers behave like Uint8Array objects. */
		return DUK_HOBJECT_CLASS_UINT8ARRAY;
	case DUK_TAG_LIGHTFUNC:
		/* Lightfuncs behave like Function objects. */
		return DUK_HOBJECT_CLASS_FUNCTION;
	default:
		/* Primitive or UNUSED, no class number. */
		return DUK_HOBJECT_CLASS_NONE;
	}
}

DUK_EXTERNAL duk_bool_t duk_check_type(duk_hthread *thr, duk_idx_t idx, duk_int_t type) {
	DUK_ASSERT_API_ENTRY(thr);

	return (duk_get_type(thr, idx) == type) ? 1 : 0;
}

DUK_INTERNAL duk_uint_t duk_get_type_mask_tval(duk_tval *tv) {
	DUK_ASSERT(tv != NULL);

#if defined(DUK_USE_PACKED_TVAL)
	switch (DUK_TVAL_GET_TAG(tv)) {
	case DUK_TAG_UNUSED:
		return DUK_TYPE_MASK_NONE;
	case DUK_TAG_UNDEFINED:
		return DUK_TYPE_MASK_UNDEFINED;
	case DUK_TAG_NULL:
		return DUK_TYPE_MASK_NULL;
	case DUK_TAG_BOOLEAN:
		return DUK_TYPE_MASK_BOOLEAN;
	case DUK_TAG_STRING:
		return DUK_TYPE_MASK_STRING;
	case DUK_TAG_OBJECT:
		return DUK_TYPE_MASK_OBJECT;
	case DUK_TAG_BUFFER:
		return DUK_TYPE_MASK_BUFFER;
	case DUK_TAG_POINTER:
		return DUK_TYPE_MASK_POINTER;
	case DUK_TAG_LIGHTFUNC:
		return DUK_TYPE_MASK_LIGHTFUNC;
#if defined(DUK_USE_FASTINT)
	case DUK_TAG_FASTINT:
#endif
	default:
		/* Note: number has no explicit tag (in 8-byte representation) */
		DUK_ASSERT(!DUK_TVAL_IS_UNUSED(tv));
		DUK_ASSERT(DUK_TVAL_IS_NUMBER(tv));
		return DUK_TYPE_MASK_NUMBER;
	}
#else  /* DUK_USE_PACKED_TVAL */
	DUK_ASSERT(DUK_TVAL_IS_VALID_TAG(tv));
	DUK_ASSERT(sizeof(duk__type_mask_from_tag) / sizeof(duk_uint_t) == DUK_TAG_MAX - DUK_TAG_MIN + 1);
	return duk__type_mask_from_tag[DUK_TVAL_GET_TAG(tv) - DUK_TAG_MIN];
#endif  /* DUK_USE_PACKED_TVAL */
}

DUK_EXTERNAL duk_uint_t duk_get_type_mask(duk_hthread *thr, duk_idx_t idx) {
	duk_tval *tv;

	DUK_ASSERT_API_ENTRY(thr);

	tv = duk_get_tval_or_unused(thr, idx);
	DUK_ASSERT(tv != NULL);

	return duk_get_type_mask_tval(tv);
}

DUK_EXTERNAL duk_bool_t duk_check_type_mask(duk_hthread *thr, duk_idx_t idx, duk_uint_t mask) {
	DUK_ASSERT_API_ENTRY(thr);

	if (DUK_LIKELY((duk_get_type_mask(thr, idx) & mask) != 0U)) {
		return 1;
	}
	if (mask & DUK_TYPE_MASK_THROW) {
		DUK_ERROR_TYPE(thr, DUK_STR_UNEXPECTED_TYPE);
		DUK_WO_NORETURN(return 0;);
	}
	return 0;
}

DUK_EXTERNAL duk_bool_t duk_is_undefined(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);
	return duk__tag_check(thr, idx, DUK_TAG_UNDEFINED);
}

DUK_EXTERNAL duk_bool_t duk_is_null(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);
	return duk__tag_check(thr, idx, DUK_TAG_NULL);
}

DUK_EXTERNAL duk_bool_t duk_is_boolean(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);
	return duk__tag_check(thr, idx, DUK_TAG_BOOLEAN);
}

DUK_EXTERNAL duk_bool_t duk_is_number(duk_hthread *thr, duk_idx_t idx) {
	duk_tval *tv;

	DUK_ASSERT_API_ENTRY(thr);

	/*
	 *  Number is special because it doesn't have a specific
	 *  tag in the 8-byte representation.
	 */

	/* XXX: shorter version for unpacked representation? */

	tv = duk_get_tval_or_unused(thr, idx);
	DUK_ASSERT(tv != NULL);
	return DUK_TVAL_IS_NUMBER(tv);
}

DUK_EXTERNAL duk_bool_t duk_is_nan(duk_hthread *thr, duk_idx_t idx) {
	/* XXX: This will now return false for non-numbers, even though they would
	 * coerce to NaN (as a general rule).  In particular, duk_get_number()
	 * returns a NaN for non-numbers, so should this function also return
	 * true for non-numbers?
	 */

	duk_tval *tv;

	DUK_ASSERT_API_ENTRY(thr);

	tv = duk_get_tval_or_unused(thr, idx);
	DUK_ASSERT(tv != NULL);

	/* XXX: for packed duk_tval an explicit "is number" check is unnecessary */
	if (!DUK_TVAL_IS_NUMBER(tv)) {
		return 0;
	}
	return (duk_bool_t) DUK_ISNAN(DUK_TVAL_GET_NUMBER(tv));
}

DUK_EXTERNAL duk_bool_t duk_is_string(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);
	return duk__tag_check(thr, idx, DUK_TAG_STRING);
}

DUK_INTERNAL duk_bool_t duk_is_string_notsymbol(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);
	return duk_get_hstring_notsymbol(thr, idx) != NULL;
}

DUK_EXTERNAL duk_bool_t duk_is_object(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);
	return duk__tag_check(thr, idx, DUK_TAG_OBJECT);
}

DUK_EXTERNAL duk_bool_t duk_is_buffer(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);
	return duk__tag_check(thr, idx, DUK_TAG_BUFFER);
}

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
DUK_EXTERNAL duk_bool_t duk_is_buffer_data(duk_hthread *thr, duk_idx_t idx) {
	duk_tval *tv;

	DUK_ASSERT_API_ENTRY(thr);

	tv = duk_get_tval_or_unused(thr, idx);
	DUK_ASSERT(tv != NULL);
	if (DUK_TVAL_IS_BUFFER(tv)) {
		return 1;
	} else if (DUK_TVAL_IS_OBJECT(tv)) {
		duk_hobject *h = DUK_TVAL_GET_OBJECT(tv);
		DUK_ASSERT(h != NULL);
		if (DUK_HOBJECT_IS_BUFOBJ(h)) {
			return 1;
		}
	}
	return 0;
}
#else  /* DUK_USE_BUFFEROBJECT_SUPPORT */
DUK_EXTERNAL duk_bool_t duk_is_buffer_data(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);

	return duk_is_buffer(thr, idx);
}

#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */

DUK_EXTERNAL duk_bool_t duk_is_pointer(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);
	return duk__tag_check(thr, idx, DUK_TAG_POINTER);
}

DUK_EXTERNAL duk_bool_t duk_is_lightfunc(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);
	return duk__tag_check(thr, idx, DUK_TAG_LIGHTFUNC);
}

DUK_EXTERNAL duk_bool_t duk_is_symbol(duk_hthread *thr, duk_idx_t idx) {
	duk_hstring *h;

	DUK_ASSERT_API_ENTRY(thr);
	h = duk_get_hstring(thr, idx);
	/* Use DUK_LIKELY() here because caller may be more likely to type
	 * check an expected symbol than not.
	 */
	if (DUK_LIKELY(h != NULL && DUK_HSTRING_HAS_SYMBOL(h))) {
		return 1;
	}
	return 0;
}

DUK_EXTERNAL duk_bool_t duk_is_array(duk_hthread *thr, duk_idx_t idx) {
	duk_hobject *obj;

	DUK_ASSERT_API_ENTRY(thr);

	obj = duk_get_hobject(thr, idx);
	if (obj) {
		return (DUK_HOBJECT_GET_CLASS_NUMBER(obj) == DUK_HOBJECT_CLASS_ARRAY ? 1 : 0);
	}
	return 0;
}

DUK_EXTERNAL duk_bool_t duk_is_function(duk_hthread *thr, duk_idx_t idx) {
	duk_tval *tv;

	DUK_ASSERT_API_ENTRY(thr);

	tv = duk_get_tval_or_unused(thr, idx);
	if (DUK_TVAL_IS_OBJECT(tv)) {
		duk_hobject *h;
		h = DUK_TVAL_GET_OBJECT(tv);
		DUK_ASSERT(h != NULL);
		return DUK_HOBJECT_HAS_CALLABLE(h) ? 1 : 0;
	}
	if (DUK_TVAL_IS_LIGHTFUNC(tv)) {
		return 1;
	}
	return 0;
}

DUK_INTERNAL duk_bool_t duk_is_callable_tval(duk_hthread *thr, duk_tval *tv) {
	DUK_ASSERT_API_ENTRY(thr);

	DUK_UNREF(thr);

	if (DUK_TVAL_IS_OBJECT(tv)) {
		duk_hobject *h;
		h = DUK_TVAL_GET_OBJECT(tv);
		DUK_ASSERT(h != NULL);
		return DUK_HOBJECT_HAS_CALLABLE(h) ? 1 : 0;
	}
	if (DUK_TVAL_IS_LIGHTFUNC(tv)) {
		return 1;
	}
	return 0;
}

DUK_EXTERNAL duk_bool_t duk_is_constructable(duk_hthread *thr, duk_idx_t idx) {
	duk_tval *tv;

	DUK_ASSERT_API_ENTRY(thr);

	tv = duk_get_tval_or_unused(thr, idx);
	if (DUK_TVAL_IS_OBJECT(tv)) {
		duk_hobject *h;
		h = DUK_TVAL_GET_OBJECT(tv);
		DUK_ASSERT(h != NULL);
		return DUK_HOBJECT_HAS_CONSTRUCTABLE(h) ? 1 : 0;
	}
	if (DUK_TVAL_IS_LIGHTFUNC(tv)) {
		return 1;
	}
	return 0;
}

DUK_EXTERNAL duk_bool_t duk_is_c_function(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);
	return duk__obj_flag_any_default_false(thr,
	                                       idx,
	                                       DUK_HOBJECT_FLAG_NATFUNC);
}

DUK_EXTERNAL duk_bool_t duk_is_ecmascript_function(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);
	return duk__obj_flag_any_default_false(thr,
	                                       idx,
	                                       DUK_HOBJECT_FLAG_COMPFUNC);
}

DUK_EXTERNAL duk_bool_t duk_is_bound_function(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);
	return duk__obj_flag_any_default_false(thr,
	                                       idx,
	                                       DUK_HOBJECT_FLAG_BOUNDFUNC);
}

DUK_EXTERNAL duk_bool_t duk_is_thread(duk_hthread *thr, duk_idx_t idx) {
	duk_hobject *obj;

	DUK_ASSERT_API_ENTRY(thr);

	obj = duk_get_hobject(thr, idx);
	if (obj) {
		return (DUK_HOBJECT_GET_CLASS_NUMBER(obj) == DUK_HOBJECT_CLASS_THREAD ? 1 : 0);
	}
	return 0;
}

DUK_EXTERNAL duk_bool_t duk_is_fixed_buffer(duk_hthread *thr, duk_idx_t idx) {
	duk_tval *tv;

	DUK_ASSERT_API_ENTRY(thr);

	tv = duk_get_tval_or_unused(thr, idx);
	DUK_ASSERT(tv != NULL);
	if (DUK_TVAL_IS_BUFFER(tv)) {
		duk_hbuffer *h = DUK_TVAL_GET_BUFFER(tv);
		DUK_ASSERT(h != NULL);
		return (DUK_HBUFFER_HAS_DYNAMIC(h) ? 0 : 1);
	}
	return 0;
}

DUK_EXTERNAL duk_bool_t duk_is_dynamic_buffer(duk_hthread *thr, duk_idx_t idx) {
	duk_tval *tv;

	DUK_ASSERT_API_ENTRY(thr);

	tv = duk_get_tval_or_unused(thr, idx);
	DUK_ASSERT(tv != NULL);
	if (DUK_TVAL_IS_BUFFER(tv)) {
		duk_hbuffer *h = DUK_TVAL_GET_BUFFER(tv);
		DUK_ASSERT(h != NULL);
		return (DUK_HBUFFER_HAS_DYNAMIC(h) && !DUK_HBUFFER_HAS_EXTERNAL(h) ? 1 : 0);
	}
	return 0;
}

DUK_EXTERNAL duk_bool_t duk_is_external_buffer(duk_hthread *thr, duk_idx_t idx) {
	duk_tval *tv;

	DUK_ASSERT_API_ENTRY(thr);

	tv = duk_get_tval_or_unused(thr, idx);
	DUK_ASSERT(tv != NULL);
	if (DUK_TVAL_IS_BUFFER(tv)) {
		duk_hbuffer *h = DUK_TVAL_GET_BUFFER(tv);
		DUK_ASSERT(h != NULL);
		return (DUK_HBUFFER_HAS_DYNAMIC(h) && DUK_HBUFFER_HAS_EXTERNAL(h) ? 1 : 0);
	}
	return 0;
}

DUK_EXTERNAL duk_errcode_t duk_get_error_code(duk_hthread *thr, duk_idx_t idx) {
	duk_hobject *h;
	duk_uint_t sanity;

	DUK_ASSERT_API_ENTRY(thr);

	h = duk_get_hobject(thr, idx);

	sanity = DUK_HOBJECT_PROTOTYPE_CHAIN_SANITY;
	do {
		if (!h) {
			return DUK_ERR_NONE;
		}

		/* XXX: something more convenient? */

		if (h == thr->builtins[DUK_BIDX_EVAL_ERROR_PROTOTYPE]) {
			return DUK_ERR_EVAL_ERROR;
		}
		if (h == thr->builtins[DUK_BIDX_RANGE_ERROR_PROTOTYPE]) {
			return DUK_ERR_RANGE_ERROR;
		}
		if (h == thr->builtins[DUK_BIDX_REFERENCE_ERROR_PROTOTYPE]) {
			return DUK_ERR_REFERENCE_ERROR;
		}
		if (h == thr->builtins[DUK_BIDX_SYNTAX_ERROR_PROTOTYPE]) {
			return DUK_ERR_SYNTAX_ERROR;
		}
		if (h == thr->builtins[DUK_BIDX_TYPE_ERROR_PROTOTYPE]) {
			return DUK_ERR_TYPE_ERROR;
		}
		if (h == thr->builtins[DUK_BIDX_URI_ERROR_PROTOTYPE]) {
			return DUK_ERR_URI_ERROR;
		}
		if (h == thr->builtins[DUK_BIDX_ERROR_PROTOTYPE]) {
			return DUK_ERR_ERROR;
		}

		h = DUK_HOBJECT_GET_PROTOTYPE(thr->heap, h);
	} while (--sanity > 0);

	return DUK_ERR_NONE;
}

/*
 *  Pushers
 */

DUK_INTERNAL void duk_push_tval(duk_hthread *thr, duk_tval *tv) {
	duk_tval *tv_slot;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(tv != NULL);

	DUK__CHECK_SPACE();
	tv_slot = thr->valstack_top++;
	DUK_TVAL_SET_TVAL(tv_slot, tv);
	DUK_TVAL_INCREF(thr, tv);  /* no side effects */
}

DUK_EXTERNAL void duk_push_undefined(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);

	DUK__CHECK_SPACE();

	/* Because value stack init policy is 'undefined above top',
	 * we don't need to write, just assert.
	 */
	thr->valstack_top++;
	DUK_ASSERT(DUK_TVAL_IS_UNDEFINED(thr->valstack_top - 1));
}

DUK_EXTERNAL void duk_push_null(duk_hthread *thr) {
	duk_tval *tv_slot;

	DUK_ASSERT_API_ENTRY(thr);
	DUK__CHECK_SPACE();
	tv_slot = thr->valstack_top++;
	DUK_TVAL_SET_NULL(tv_slot);
}

DUK_EXTERNAL void duk_push_boolean(duk_hthread *thr, duk_bool_t val) {
	duk_tval *tv_slot;
	duk_small_int_t b;

	DUK_ASSERT_API_ENTRY(thr);
	DUK__CHECK_SPACE();
	b = (val ? 1 : 0);  /* ensure value is 1 or 0 (not other non-zero) */
	tv_slot = thr->valstack_top++;
	DUK_TVAL_SET_BOOLEAN(tv_slot, b);
}

DUK_EXTERNAL void duk_push_true(duk_hthread *thr) {
	duk_tval *tv_slot;

	DUK_ASSERT_API_ENTRY(thr);
	DUK__CHECK_SPACE();
	tv_slot = thr->valstack_top++;
	DUK_TVAL_SET_BOOLEAN_TRUE(tv_slot);
}

DUK_EXTERNAL void duk_push_false(duk_hthread *thr) {
	duk_tval *tv_slot;

	DUK_ASSERT_API_ENTRY(thr);
	DUK__CHECK_SPACE();
	tv_slot = thr->valstack_top++;
	DUK_TVAL_SET_BOOLEAN_FALSE(tv_slot);
}

/* normalize NaN which may not match our canonical internal NaN */
DUK_EXTERNAL void duk_push_number(duk_hthread *thr, duk_double_t val) {
	duk_tval *tv_slot;
	duk_double_union du;

	DUK_ASSERT_API_ENTRY(thr);
	DUK__CHECK_SPACE();
	du.d = val;
	DUK_DBLUNION_NORMALIZE_NAN_CHECK(&du);
	tv_slot = thr->valstack_top++;
	DUK_TVAL_SET_NUMBER(tv_slot, du.d);
}

DUK_EXTERNAL void duk_push_int(duk_hthread *thr, duk_int_t val) {
#if defined(DUK_USE_FASTINT)
	duk_tval *tv_slot;

	DUK_ASSERT_API_ENTRY(thr);
	DUK__CHECK_SPACE();
	tv_slot = thr->valstack_top++;
#if DUK_INT_MAX <= 0x7fffffffL
	DUK_TVAL_SET_I32(tv_slot, (duk_int32_t) val);
#else
	if (val >= DUK_FASTINT_MIN && val <= DUK_FASTINT_MAX) {
		DUK_TVAL_SET_FASTINT(tv_slot, (duk_int64_t) val);
	} else {
		duk_double_t = (duk_double_t) val;
		DUK_TVAL_SET_NUMBER(tv_slot, d);
	}
#endif
#else  /* DUK_USE_FASTINT */
	duk_tval *tv_slot;
	duk_double_t d;

	DUK_ASSERT_API_ENTRY(thr);
	DUK__CHECK_SPACE();
	d = (duk_double_t) val;
	tv_slot = thr->valstack_top++;
	DUK_TVAL_SET_NUMBER(tv_slot, d);
#endif  /* DUK_USE_FASTINT */
}

DUK_EXTERNAL void duk_push_uint(duk_hthread *thr, duk_uint_t val) {
#if defined(DUK_USE_FASTINT)
	duk_tval *tv_slot;

	DUK_ASSERT_API_ENTRY(thr);
	DUK__CHECK_SPACE();
	tv_slot = thr->valstack_top++;
#if DUK_UINT_MAX <= 0xffffffffUL
	DUK_TVAL_SET_U32(tv_slot, (duk_uint32_t) val);
#else
	if (val <= DUK_FASTINT_MAX) {  /* val is unsigned so >= 0 */
		/* XXX: take advantage of val being unsigned, no need to mask */
		DUK_TVAL_SET_FASTINT(tv_slot, (duk_int64_t) val);
	} else {
		duk_double_t = (duk_double_t) val;
		DUK_TVAL_SET_NUMBER(tv_slot, d);
	}
#endif
#else  /* DUK_USE_FASTINT */
	duk_tval *tv_slot;
	duk_double_t d;

	DUK_ASSERT_API_ENTRY(thr);
	DUK__CHECK_SPACE();
	d = (duk_double_t) val;
	tv_slot = thr->valstack_top++;
	DUK_TVAL_SET_NUMBER(tv_slot, d);
#endif  /* DUK_USE_FASTINT */
}

DUK_EXTERNAL void duk_push_nan(duk_hthread *thr) {
	duk_tval *tv_slot;
	duk_double_union du;

	DUK_ASSERT_API_ENTRY(thr);
	DUK__CHECK_SPACE();
	DUK_DBLUNION_SET_NAN(&du);
	DUK_ASSERT(DUK_DBLUNION_IS_NORMALIZED(&du));
	tv_slot = thr->valstack_top++;
	DUK_TVAL_SET_NUMBER(tv_slot, du.d);
}

DUK_EXTERNAL const char *duk_push_lstring(duk_hthread *thr, const char *str, duk_size_t len) {
	duk_hstring *h;
	duk_tval *tv_slot;

	DUK_ASSERT_API_ENTRY(thr);

	/* Check stack before interning (avoid hanging temp). */
	DUK__CHECK_SPACE();

	/* NULL with zero length represents an empty string; NULL with higher
	 * length is also now treated like an empty string although it is
	 * a bit dubious.  This is unlike duk_push_string() which pushes a
	 * 'null' if the input string is a NULL.
	 */
	if (DUK_UNLIKELY(str == NULL)) {
		len = 0U;
	}

	/* Check for maximum string length. */
	if (DUK_UNLIKELY(len > DUK_HSTRING_MAX_BYTELEN)) {
		DUK_ERROR_RANGE(thr, DUK_STR_STRING_TOO_LONG);
		DUK_WO_NORETURN(return NULL;);
	}

	h = duk_heap_strtable_intern_checked(thr, (const duk_uint8_t *) str, (duk_uint32_t) len);
	DUK_ASSERT(h != NULL);

	tv_slot = thr->valstack_top++;
	DUK_TVAL_SET_STRING(tv_slot, h);
	DUK_HSTRING_INCREF(thr, h);  /* no side effects */

	return (const char *) DUK_HSTRING_GET_DATA(h);
}

DUK_EXTERNAL const char *duk_push_string(duk_hthread *thr, const char *str) {
	DUK_ASSERT_API_ENTRY(thr);

	if (str) {
		return duk_push_lstring(thr, str, DUK_STRLEN(str));
	} else {
		duk_push_null(thr);
		return NULL;
	}
}

#if !defined(DUK_USE_PREFER_SIZE)
#if defined(DUK_USE_LITCACHE_SIZE)
DUK_EXTERNAL const char *duk_push_literal_raw(duk_hthread *thr, const char *str, duk_size_t len) {
	duk_hstring *h;
	duk_tval *tv_slot;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(str != NULL);
	DUK_ASSERT(str[len] == (char) 0);

	/* Check for maximum string length. */
	if (DUK_UNLIKELY(len > DUK_HSTRING_MAX_BYTELEN)) {
		DUK_ERROR_RANGE(thr, DUK_STR_STRING_TOO_LONG);
		DUK_WO_NORETURN(return NULL;);
	}

	h = duk_heap_strtable_intern_literal_checked(thr, (const duk_uint8_t *) str, (duk_uint32_t) len);
	DUK_ASSERT(h != NULL);

	tv_slot = thr->valstack_top++;
	DUK_TVAL_SET_STRING(tv_slot, h);
	DUK_HSTRING_INCREF(thr, h);  /* no side effects */

	return (const char *) DUK_HSTRING_GET_DATA(h);
}
#else  /* DUK_USE_LITCACHE_SIZE */
DUK_EXTERNAL const char *duk_push_literal_raw(duk_hthread *thr, const char *str, duk_size_t len) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(str != NULL);
	DUK_ASSERT(str[len] == (char) 0);

	return duk_push_lstring(thr, str, len);
}
#endif  /* DUK_USE_LITCACHE_SIZE */
#endif  /* !DUK_USE_PREFER_SIZE */

DUK_EXTERNAL void duk_push_pointer(duk_hthread *thr, void *val) {
	duk_tval *tv_slot;

	DUK_ASSERT_API_ENTRY(thr);
	DUK__CHECK_SPACE();
	tv_slot = thr->valstack_top++;
	DUK_TVAL_SET_POINTER(tv_slot, val);
}

DUK_INTERNAL duk_hstring *duk_push_uint_to_hstring(duk_hthread *thr, duk_uint_t i) {
	duk_hstring *h_tmp;

	DUK_ASSERT_API_ENTRY(thr);

	/* XXX: this could be a direct DUK_SPRINTF to a buffer followed by duk_push_string() */
	duk_push_uint(thr, (duk_uint_t) i);
	h_tmp = duk_to_hstring_m1(thr);
	DUK_ASSERT(h_tmp != NULL);
	return h_tmp;
}

DUK_LOCAL void duk__push_this_helper(duk_hthread *thr, duk_small_uint_t check_object_coercible) {
	duk_tval *tv_slot;

	DUK__CHECK_SPACE();

	DUK_ASSERT(DUK_TVAL_IS_UNDEFINED(thr->valstack_top));  /* because of valstack init policy */
	tv_slot = thr->valstack_top++;

	if (DUK_UNLIKELY(thr->callstack_curr == NULL)) {
		if (check_object_coercible) {
			goto type_error;
		}
		/* 'undefined' already on stack top */
	} else {
		duk_tval *tv;

		/* 'this' binding is just before current activation's bottom */
		DUK_ASSERT(thr->valstack_bottom > thr->valstack);
		tv = thr->valstack_bottom - 1;
		if (check_object_coercible &&
		    (DUK_TVAL_IS_UNDEFINED(tv) || DUK_TVAL_IS_NULL(tv))) {
			/* XXX: better macro for DUK_TVAL_IS_UNDEFINED_OR_NULL(tv) */
			goto type_error;
		}

		DUK_TVAL_SET_TVAL(tv_slot, tv);
		DUK_TVAL_INCREF(thr, tv);
	}
	return;

 type_error:
	DUK_ERROR_TYPE(thr, DUK_STR_NOT_OBJECT_COERCIBLE);
	DUK_WO_NORETURN(return;);
}

DUK_EXTERNAL void duk_push_this(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);

	duk__push_this_helper(thr, 0 /*check_object_coercible*/);
}

DUK_INTERNAL void duk_push_this_check_object_coercible(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);

	duk__push_this_helper(thr, 1 /*check_object_coercible*/);
}

DUK_INTERNAL duk_hobject *duk_push_this_coercible_to_object(duk_hthread *thr) {
	duk_hobject *h;

	DUK_ASSERT_API_ENTRY(thr);

	duk__push_this_helper(thr, 1 /*check_object_coercible*/);
	h = duk_to_hobject(thr, -1);
	DUK_ASSERT(h != NULL);
	return h;
}

DUK_INTERNAL duk_hstring *duk_push_this_coercible_to_string(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);

	duk__push_this_helper(thr, 1 /*check_object_coercible*/);
	return duk_to_hstring_m1(thr);  /* This will reject all Symbol values; accepts Symbol objects. */
}

DUK_INTERNAL duk_tval *duk_get_borrowed_this_tval(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);

	DUK_ASSERT(thr->callstack_top > 0);  /* caller required to know */
	DUK_ASSERT(thr->callstack_curr != NULL);  /* caller required to know */
	DUK_ASSERT(thr->valstack_bottom > thr->valstack);  /* consequence of above */
	DUK_ASSERT(thr->valstack_bottom - 1 >= thr->valstack);  /* 'this' binding exists */

	return thr->valstack_bottom - 1;
}

DUK_EXTERNAL void duk_push_new_target(duk_hthread *thr) {
	duk_activation *act;

	DUK_ASSERT_API_ENTRY(thr);

	/* https://www.ecma-international.org/ecma-262/6.0/#sec-meta-properties-runtime-semantics-evaluation
	 * https://www.ecma-international.org/ecma-262/6.0/#sec-getnewtarget
	 *
	 * No newTarget support now, so as a first approximation
	 * use the resolved (non-bound) target function.
	 *
	 * Check CONSTRUCT flag from current function, or if running
	 * direct eval, from a non-direct-eval parent (with possibly
	 * more than one nested direct eval).  An alternative to this
	 * would be to store [[NewTarget]] as a hidden symbol of the
	 * lexical scope, and then just look up that variable.
	 *
	 * Calls from the application will either be for an empty
	 * call stack, or a Duktape/C function as the top activation.
	 */

	act = thr->callstack_curr;
	for (;;) {
		if (act == NULL) {
			break;
		}

		if (act->flags & DUK_ACT_FLAG_CONSTRUCT) {
			duk_push_tval(thr, &act->tv_func);
			return;
		} else if (act->flags & DUK_ACT_FLAG_DIRECT_EVAL) {
			act = act->parent;
		} else {
			break;
		}
	}

	duk_push_undefined(thr);
}

DUK_EXTERNAL void duk_push_current_function(duk_hthread *thr) {
	duk_activation *act;

	DUK_ASSERT_API_ENTRY(thr);

	act = thr->callstack_curr;
	if (act != NULL) {
		duk_push_tval(thr, &act->tv_func);
	} else {
		duk_push_undefined(thr);
	}
}

DUK_EXTERNAL void duk_push_current_thread(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);

	if (thr->heap->curr_thread) {
		duk_push_hobject(thr, (duk_hobject *) thr->heap->curr_thread);
	} else {
		duk_push_undefined(thr);
	}
}

DUK_EXTERNAL void duk_push_global_object(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);

	duk_push_hobject_bidx(thr, DUK_BIDX_GLOBAL);
}

/* XXX: size optimize */
DUK_LOCAL void duk__push_stash(duk_hthread *thr) {
	if (!duk_xget_owndataprop_stridx_short(thr, -1, DUK_STRIDX_INT_VALUE)) {
		DUK_DDD(DUK_DDDPRINT("creating heap/global/thread stash on first use"));
		duk_pop_unsafe(thr);
		duk_push_bare_object(thr);
		duk_dup_top(thr);
		duk_xdef_prop_stridx_short(thr, -3, DUK_STRIDX_INT_VALUE, DUK_PROPDESC_FLAGS_C);  /* [ ... parent stash stash ] -> [ ... parent stash ] */
	}
	duk_remove_m2(thr);
}

DUK_EXTERNAL void duk_push_heap_stash(duk_hthread *thr) {
	duk_heap *heap;
	DUK_ASSERT_API_ENTRY(thr);
	heap = thr->heap;
	DUK_ASSERT(heap->heap_object != NULL);
	duk_push_hobject(thr, heap->heap_object);
	duk__push_stash(thr);
}

DUK_EXTERNAL void duk_push_global_stash(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);
	duk_push_global_object(thr);
	duk__push_stash(thr);
}

DUK_EXTERNAL void duk_push_thread_stash(duk_hthread *thr, duk_hthread *target_thr) {
	DUK_ASSERT_API_ENTRY(thr);
	if (DUK_UNLIKELY(target_thr == NULL)) {
		DUK_ERROR_TYPE_INVALID_ARGS(thr);
		DUK_WO_NORETURN(return;);
	}
	duk_push_hobject(thr, (duk_hobject *) target_thr);
	duk__push_stash(thr);
}

/* XXX: duk_ssize_t would be useful here */
DUK_LOCAL duk_int_t duk__try_push_vsprintf(duk_hthread *thr, void *buf, duk_size_t sz, const char *fmt, va_list ap) {
	duk_int_t len;

	DUK_CTX_ASSERT_VALID(thr);
	DUK_UNREF(thr);

	/* NUL terminator handling doesn't matter here */
	len = DUK_VSNPRINTF((char *) buf, sz, fmt, ap);
	if (len < (duk_int_t) sz) {
		/* Return value of 'sz' or more indicates output was (potentially)
		 * truncated.
		 */
		return (duk_int_t) len;
	}
	return -1;
}

DUK_EXTERNAL const char *duk_push_vsprintf(duk_hthread *thr, const char *fmt, va_list ap) {
	duk_uint8_t stack_buf[DUK_PUSH_SPRINTF_INITIAL_SIZE];
	duk_size_t sz = DUK_PUSH_SPRINTF_INITIAL_SIZE;
	duk_bool_t pushed_buf = 0;
	void *buf;
	duk_int_t len;  /* XXX: duk_ssize_t */
	const char *res;

	DUK_ASSERT_API_ENTRY(thr);

	/* special handling of fmt==NULL */
	if (!fmt) {
		duk_hstring *h_str;
		duk_push_hstring_empty(thr);
		h_str = duk_known_hstring(thr, -1);
		return (const char *) DUK_HSTRING_GET_DATA(h_str);
	}

	/* initial estimate based on format string */
	sz = DUK_STRLEN(fmt) + 16;  /* format plus something to avoid just missing */
	if (sz < DUK_PUSH_SPRINTF_INITIAL_SIZE) {
		sz = DUK_PUSH_SPRINTF_INITIAL_SIZE;
	}
	DUK_ASSERT(sz > 0);

	/* Try to make do with a stack buffer to avoid allocating a temporary buffer.
	 * This works 99% of the time which is quite nice.
	 */
	for (;;) {
		va_list ap_copy;  /* copied so that 'ap' can be reused */

		if (sz <= sizeof(stack_buf)) {
			buf = stack_buf;
		} else if (!pushed_buf) {
			pushed_buf = 1;
			buf = duk_push_dynamic_buffer(thr, sz);
		} else {
			buf = duk_resize_buffer(thr, -1, sz);
		}
		DUK_ASSERT(buf != NULL);

		DUK_VA_COPY(ap_copy, ap);
		len = duk__try_push_vsprintf(thr, buf, sz, fmt, ap_copy);
		va_end(ap_copy);
		if (len >= 0) {
			break;
		}

		/* failed, resize and try again */
		sz = sz * 2;
		if (DUK_UNLIKELY(sz >= DUK_PUSH_SPRINTF_SANITY_LIMIT)) {
			DUK_ERROR_RANGE(thr, DUK_STR_RESULT_TOO_LONG);
			DUK_WO_NORETURN(return NULL;);
		}
	}

	/* Cannot use duk_buffer_to_string() on the buffer because it is
	 * usually larger than 'len'; 'buf' is also usually a stack buffer.
	 */
	res = duk_push_lstring(thr, (const char *) buf, (duk_size_t) len);  /* [ buf? res ] */
	if (pushed_buf) {
		duk_remove_m2(thr);
	}
	return res;
}

DUK_EXTERNAL const char *duk_push_sprintf(duk_hthread *thr, const char *fmt, ...) {
	va_list ap;
	const char *ret;

	DUK_ASSERT_API_ENTRY(thr);

	/* allow fmt==NULL */
	va_start(ap, fmt);
	ret = duk_push_vsprintf(thr, fmt, ap);
	va_end(ap);

	return ret;
}

DUK_INTERNAL duk_hobject *duk_push_object_helper(duk_hthread *thr, duk_uint_t hobject_flags_and_class, duk_small_int_t prototype_bidx) {
	duk_tval *tv_slot;
	duk_hobject *h;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(prototype_bidx == -1 ||
	           (prototype_bidx >= 0 && prototype_bidx < DUK_NUM_BUILTINS));

	DUK__CHECK_SPACE();

	h = duk_hobject_alloc(thr, hobject_flags_and_class);
	DUK_ASSERT(h != NULL);

	DUK_DDD(DUK_DDDPRINT("created object with flags: 0x%08lx", (unsigned long) h->hdr.h_flags));

	tv_slot = thr->valstack_top;
	DUK_TVAL_SET_OBJECT(tv_slot, h);
	DUK_HOBJECT_INCREF(thr, h);  /* no side effects */
	thr->valstack_top++;

	/* object is now reachable */

	if (prototype_bidx >= 0) {
		DUK_HOBJECT_SET_PROTOTYPE_INIT_INCREF(thr, h, thr->builtins[prototype_bidx]);
	} else {
		DUK_ASSERT(prototype_bidx == -1);
		DUK_ASSERT(DUK_HOBJECT_GET_PROTOTYPE(thr->heap, h) == NULL);
	}

	return h;
}

DUK_INTERNAL duk_hobject *duk_push_object_helper_proto(duk_hthread *thr, duk_uint_t hobject_flags_and_class, duk_hobject *proto) {
	duk_hobject *h;

	DUK_ASSERT_API_ENTRY(thr);

	h = duk_push_object_helper(thr, hobject_flags_and_class, -1);
	DUK_ASSERT(h != NULL);
	DUK_HOBJECT_SET_PROTOTYPE_INIT_INCREF(thr, h, proto);
	return h;
}

DUK_EXTERNAL duk_idx_t duk_push_object(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);

	(void) duk_push_object_helper(thr,
	                              DUK_HOBJECT_FLAG_EXTENSIBLE |
	                              DUK_HOBJECT_FLAG_FASTREFS |
	                              DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_OBJECT),
	                              DUK_BIDX_OBJECT_PROTOTYPE);
	return duk_get_top_index_unsafe(thr);
}

DUK_EXTERNAL duk_idx_t duk_push_array(duk_hthread *thr) {
	duk_uint_t flags;
	duk_harray *obj;
	duk_idx_t ret;
	duk_tval *tv_slot;

	DUK_ASSERT_API_ENTRY(thr);

	flags = DUK_HOBJECT_FLAG_EXTENSIBLE |
	        DUK_HOBJECT_FLAG_FASTREFS |
	        DUK_HOBJECT_FLAG_ARRAY_PART |
	        DUK_HOBJECT_FLAG_EXOTIC_ARRAY |
	        DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_ARRAY);

	obj = duk_harray_alloc(thr, flags);
	DUK_ASSERT(obj != NULL);

	DUK_HOBJECT_SET_PROTOTYPE_INIT_INCREF(thr, (duk_hobject *) obj, thr->builtins[DUK_BIDX_ARRAY_PROTOTYPE]);

	tv_slot = thr->valstack_top;
	DUK_TVAL_SET_OBJECT(tv_slot, (duk_hobject *) obj);
	DUK_HOBJECT_INCREF(thr, obj);  /* XXX: could preallocate with refcount = 1 */
	ret = (duk_idx_t) (thr->valstack_top - thr->valstack_bottom);
	thr->valstack_top++;

	DUK_ASSERT(obj->length == 0);  /* Array .length starts at zero. */
	return ret;
}

DUK_EXTERNAL duk_idx_t duk_push_bare_array(duk_hthread *thr) {
	duk_uint_t flags;
	duk_harray *obj;
	duk_idx_t ret;
	duk_tval *tv_slot;

	DUK_ASSERT_API_ENTRY(thr);

	flags = DUK_HOBJECT_FLAG_EXTENSIBLE |
	        DUK_HOBJECT_FLAG_FASTREFS |
	        DUK_HOBJECT_FLAG_ARRAY_PART |
	        DUK_HOBJECT_FLAG_EXOTIC_ARRAY |
	        DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_ARRAY);

	obj = duk_harray_alloc(thr, flags);
	DUK_ASSERT(obj != NULL);

	tv_slot = thr->valstack_top;
	DUK_TVAL_SET_OBJECT(tv_slot, (duk_hobject *) obj);
	DUK_HOBJECT_INCREF(thr, obj);  /* XXX: could preallocate with refcount = 1 */
	ret = (duk_idx_t) (thr->valstack_top - thr->valstack_bottom);
	thr->valstack_top++;

	DUK_ASSERT(obj->length == 0);  /* Array .length starts at zero. */
	return ret;
}

DUK_INTERNAL duk_harray *duk_push_harray(duk_hthread *thr) {
	/* XXX: API call could do this directly, cast to void in API macro. */
	duk_harray *a;

	DUK_ASSERT_API_ENTRY(thr);

	(void) duk_push_array(thr);
	DUK_ASSERT(DUK_TVAL_IS_OBJECT(thr->valstack_top - 1));
	a = (duk_harray *) DUK_TVAL_GET_OBJECT(thr->valstack_top - 1);
	DUK_ASSERT(a != NULL);
	return a;
}

/* Push a duk_harray with preallocated size (.length also set to match size).
 * Caller may then populate array part of the duk_harray directly.
 */
DUK_INTERNAL duk_harray *duk_push_harray_with_size(duk_hthread *thr, duk_uint32_t size) {
	duk_harray *a;

	DUK_ASSERT_API_ENTRY(thr);

	a = duk_push_harray(thr);

	duk_hobject_realloc_props(thr,
	                          (duk_hobject *) a,
	                          0,
	                          size,
	                          0,
	                          0);
	a->length = size;
	return a;
}

DUK_INTERNAL duk_tval *duk_push_harray_with_size_outptr(duk_hthread *thr, duk_uint32_t size) {
	duk_harray *a;

	DUK_ASSERT_API_ENTRY(thr);

	a = duk_push_harray_with_size(thr, size);
	DUK_ASSERT(a != NULL);
	return DUK_HOBJECT_A_GET_BASE(thr->heap, (duk_hobject *) a);
}

DUK_EXTERNAL duk_idx_t duk_push_thread_raw(duk_hthread *thr, duk_uint_t flags) {
	duk_hthread *obj;
	duk_idx_t ret;
	duk_tval *tv_slot;

	DUK_ASSERT_API_ENTRY(thr);

	DUK__CHECK_SPACE();

	obj = duk_hthread_alloc(thr,
	                        DUK_HOBJECT_FLAG_EXTENSIBLE |
	                        DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_THREAD));
	DUK_ASSERT(obj != NULL);
	obj->state = DUK_HTHREAD_STATE_INACTIVE;
#if defined(DUK_USE_ROM_STRINGS)
	/* Nothing to initialize, strs[] is in ROM. */
#else
#if defined(DUK_USE_HEAPPTR16)
	obj->strs16 = thr->strs16;
#else
	obj->strs = thr->strs;
#endif
#endif
	DUK_DDD(DUK_DDDPRINT("created thread object with flags: 0x%08lx", (unsigned long) obj->obj.hdr.h_flags));

	/* make the new thread reachable */
	tv_slot = thr->valstack_top;
	DUK_TVAL_SET_OBJECT(tv_slot, (duk_hobject *) obj);
	DUK_HTHREAD_INCREF(thr, obj);
	ret = (duk_idx_t) (thr->valstack_top - thr->valstack_bottom);
	thr->valstack_top++;

	/* important to do this *after* pushing, to make the thread reachable for gc */
	if (DUK_UNLIKELY(!duk_hthread_init_stacks(thr->heap, obj))) {
		DUK_ERROR_ALLOC_FAILED(thr);
		DUK_WO_NORETURN(return 0;);
	}

	/* initialize built-ins - either by copying or creating new ones */
	if (flags & DUK_THREAD_NEW_GLOBAL_ENV) {
		duk_hthread_create_builtin_objects(obj);
	} else {
		duk_hthread_copy_builtin_objects(thr, obj);
	}

	/* default prototype */
	DUK_HOBJECT_SET_PROTOTYPE_INIT_INCREF(thr, (duk_hobject *) obj, obj->builtins[DUK_BIDX_THREAD_PROTOTYPE]);

	/* Initial stack size satisfies the stack slack constraints so there
	 * is no need to require stack here.
	 */
	DUK_ASSERT(DUK_VALSTACK_INITIAL_SIZE >=
	           DUK_VALSTACK_API_ENTRY_MINIMUM + DUK_VALSTACK_INTERNAL_EXTRA);

	return ret;
}

DUK_INTERNAL duk_hcompfunc *duk_push_hcompfunc(duk_hthread *thr) {
	duk_hcompfunc *obj;
	duk_tval *tv_slot;

	DUK_ASSERT_API_ENTRY(thr);

	DUK__CHECK_SPACE();

	/* Template functions are not strictly constructable (they don't
	 * have a "prototype" property for instance), so leave the
	 * DUK_HOBJECT_FLAG_CONSRUCTABLE flag cleared here.
	 */

	obj = duk_hcompfunc_alloc(thr,
	                          DUK_HOBJECT_FLAG_EXTENSIBLE |
	                          DUK_HOBJECT_FLAG_CALLABLE |
	                          DUK_HOBJECT_FLAG_COMPFUNC |
	                          DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_FUNCTION));
	if (DUK_UNLIKELY(obj == NULL)) {
		DUK_ERROR_ALLOC_FAILED(thr);
		DUK_WO_NORETURN(return NULL;);
	}

	DUK_DDD(DUK_DDDPRINT("created compiled function object with flags: 0x%08lx", (unsigned long) obj->obj.hdr.h_flags));

	tv_slot = thr->valstack_top;
	DUK_TVAL_SET_OBJECT(tv_slot, (duk_hobject *) obj);
	DUK_HOBJECT_INCREF(thr, obj);
	thr->valstack_top++;

	/* default prototype */
	DUK_ASSERT(DUK_HOBJECT_GET_PROTOTYPE(thr->heap, (duk_hobject *) obj) == NULL);
	DUK_HOBJECT_SET_PROTOTYPE_INIT_INCREF(thr, (duk_hobject *) obj, thr->builtins[DUK_BIDX_FUNCTION_PROTOTYPE]);

	return obj;
}

DUK_INTERNAL duk_hboundfunc *duk_push_hboundfunc(duk_hthread *thr) {
	duk_hboundfunc *obj;
	duk_tval *tv_slot;

	DUK_ASSERT_API_ENTRY(thr);

	DUK__CHECK_SPACE();
	obj = duk_hboundfunc_alloc(thr->heap,
	                           DUK_HOBJECT_FLAG_EXTENSIBLE |
	                           DUK_HOBJECT_FLAG_BOUNDFUNC |
	                           DUK_HOBJECT_FLAG_CONSTRUCTABLE |
	                           DUK_HOBJECT_FLAG_CALLABLE |
	                           DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_FUNCTION));
	if (!obj) {
		DUK_ERROR_ALLOC_FAILED(thr);
		DUK_WO_NORETURN(return NULL;);
	}

	tv_slot = thr->valstack_top++;
	DUK_TVAL_SET_OBJECT(tv_slot, (duk_hobject *) obj);
	DUK_HOBJECT_INCREF(thr, obj);

	/* Prototype is left as NULL because the caller always sets it (and
	 * it depends on the target function).
	 */
	DUK_ASSERT(DUK_HOBJECT_GET_PROTOTYPE(thr->heap, (duk_hobject *) obj) == NULL);

	return obj;
}

DUK_LOCAL duk_idx_t duk__push_c_function_raw(duk_hthread *thr, duk_c_function func, duk_idx_t nargs, duk_uint_t flags, duk_small_uint_t proto_bidx) {
	duk_hnatfunc *obj;
	duk_idx_t ret;
	duk_tval *tv_slot;
	duk_int16_t func_nargs;

	DUK_CTX_ASSERT_VALID(thr);

	DUK__CHECK_SPACE();

	if (DUK_UNLIKELY(func == NULL)) {
		goto api_error;
	}
	if (nargs >= 0 && nargs < DUK_HNATFUNC_NARGS_MAX) {
		func_nargs = (duk_int16_t) nargs;
	} else if (nargs == DUK_VARARGS) {
		func_nargs = DUK_HNATFUNC_NARGS_VARARGS;
	} else {
		goto api_error;
	}

	obj = duk_hnatfunc_alloc(thr, flags);
	DUK_ASSERT(obj != NULL);

	obj->func = func;
	obj->nargs = func_nargs;

	DUK_DDD(DUK_DDDPRINT("created native function object with flags: 0x%08lx, nargs=%ld",
	                     (unsigned long) obj->obj.hdr.h_flags, (long) obj->nargs));

	tv_slot = thr->valstack_top;
	DUK_TVAL_SET_OBJECT(tv_slot, (duk_hobject *) obj);
	DUK_HOBJECT_INCREF(thr, obj);
	ret = (duk_idx_t) (thr->valstack_top - thr->valstack_bottom);
	thr->valstack_top++;

	DUK_ASSERT_BIDX_VALID(proto_bidx);
	DUK_HOBJECT_SET_PROTOTYPE_INIT_INCREF(thr, (duk_hobject *) obj, thr->builtins[proto_bidx]);
	return ret;

 api_error:
	DUK_ERROR_TYPE_INVALID_ARGS(thr);
	DUK_WO_NORETURN(return 0;);
}

DUK_EXTERNAL duk_idx_t duk_push_c_function(duk_hthread *thr, duk_c_function func, duk_int_t nargs) {
	duk_uint_t flags;

	DUK_ASSERT_API_ENTRY(thr);

	flags = DUK_HOBJECT_FLAG_EXTENSIBLE |
	        DUK_HOBJECT_FLAG_CONSTRUCTABLE |
	        DUK_HOBJECT_FLAG_CALLABLE |
	        DUK_HOBJECT_FLAG_FASTREFS |
	        DUK_HOBJECT_FLAG_NATFUNC |
	        DUK_HOBJECT_FLAG_NEWENV |
	        DUK_HOBJECT_FLAG_STRICT |
	        DUK_HOBJECT_FLAG_NOTAIL |
	        DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_FUNCTION);

	/* Default prototype is a Duktape specific %NativeFunctionPrototype%
	 * which provides .length and .name getters.
	 */
	return duk__push_c_function_raw(thr, func, nargs, flags, DUK_BIDX_NATIVE_FUNCTION_PROTOTYPE);
}

DUK_INTERNAL void duk_push_c_function_builtin(duk_hthread *thr, duk_c_function func, duk_int_t nargs) {
	duk_uint_t flags;

	DUK_ASSERT_API_ENTRY(thr);

	flags = DUK_HOBJECT_FLAG_EXTENSIBLE |
	        DUK_HOBJECT_FLAG_CONSTRUCTABLE |
	        DUK_HOBJECT_FLAG_CALLABLE |
	        DUK_HOBJECT_FLAG_FASTREFS |
	        DUK_HOBJECT_FLAG_NATFUNC |
	        DUK_HOBJECT_FLAG_NEWENV |
	        DUK_HOBJECT_FLAG_STRICT |
	        DUK_HOBJECT_FLAG_NOTAIL |
	        DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_FUNCTION);

	/* Must use Function.prototype for standard built-in functions. */
	(void) duk__push_c_function_raw(thr, func, nargs, flags, DUK_BIDX_FUNCTION_PROTOTYPE);
}

DUK_INTERNAL void duk_push_c_function_builtin_noconstruct(duk_hthread *thr, duk_c_function func, duk_int_t nargs) {
	duk_uint_t flags;

	DUK_ASSERT_API_ENTRY(thr);

	flags = DUK_HOBJECT_FLAG_EXTENSIBLE |
	        DUK_HOBJECT_FLAG_CALLABLE |
	        DUK_HOBJECT_FLAG_FASTREFS |
	        DUK_HOBJECT_FLAG_NATFUNC |
	        DUK_HOBJECT_FLAG_NEWENV |
	        DUK_HOBJECT_FLAG_STRICT |
	        DUK_HOBJECT_FLAG_NOTAIL |
	        DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_FUNCTION);

	/* Must use Function.prototype for standard built-in functions. */
	(void) duk__push_c_function_raw(thr, func, nargs, flags, DUK_BIDX_FUNCTION_PROTOTYPE);
}

DUK_EXTERNAL duk_idx_t duk_push_c_lightfunc(duk_hthread *thr, duk_c_function func, duk_idx_t nargs, duk_idx_t length, duk_int_t magic) {
	duk_small_uint_t lf_flags;
	duk_tval *tv_slot;

	DUK_ASSERT_API_ENTRY(thr);

	DUK__CHECK_SPACE();

	if (nargs >= DUK_LFUNC_NARGS_MIN && nargs <= DUK_LFUNC_NARGS_MAX) {
		/* as is */
	} else if (nargs == DUK_VARARGS) {
		nargs = DUK_LFUNC_NARGS_VARARGS;
	} else {
		goto api_error;
	}
	if (DUK_UNLIKELY(!(length >= DUK_LFUNC_LENGTH_MIN && length <= DUK_LFUNC_LENGTH_MAX))) {
		goto api_error;
	}
	if (DUK_UNLIKELY(!(magic >= DUK_LFUNC_MAGIC_MIN && magic <= DUK_LFUNC_MAGIC_MAX))) {
		goto api_error;
	}

	lf_flags = DUK_LFUNC_FLAGS_PACK((duk_small_int_t) magic, (duk_small_uint_t) length, (duk_small_uint_t) nargs);
	tv_slot = thr->valstack_top++;
	DUK_ASSERT(DUK_TVAL_IS_UNDEFINED(tv_slot));
	DUK_TVAL_SET_LIGHTFUNC(tv_slot, func, lf_flags);
	DUK_ASSERT(tv_slot >= thr->valstack_bottom);
	return (duk_idx_t) (tv_slot - thr->valstack_bottom);

 api_error:
	DUK_ERROR_TYPE_INVALID_ARGS(thr);
	DUK_WO_NORETURN(return 0;);
}

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
DUK_INTERNAL duk_hbufobj *duk_push_bufobj_raw(duk_hthread *thr, duk_uint_t hobject_flags_and_class, duk_small_int_t prototype_bidx) {
	duk_hbufobj *obj;
	duk_tval *tv_slot;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(prototype_bidx >= 0);

	DUK__CHECK_SPACE();

	obj = duk_hbufobj_alloc(thr, hobject_flags_and_class);
	DUK_ASSERT(obj != NULL);

	DUK_HOBJECT_SET_PROTOTYPE_INIT_INCREF(thr, (duk_hobject *) obj, thr->builtins[prototype_bidx]);
	DUK_HBUFOBJ_ASSERT_VALID(obj);

	tv_slot = thr->valstack_top;
	DUK_TVAL_SET_OBJECT(tv_slot, (duk_hobject *) obj);
	DUK_HOBJECT_INCREF(thr, obj);
	thr->valstack_top++;

	return obj;
}
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */

/* XXX: There's quite a bit of overlap with buffer creation handling in
 * duk_bi_buffer.c.  Look for overlap and refactor.
 */
#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
#define DUK__PACK_ARGS(classnum,protobidx,elemtype,elemshift,istypedarray) \
	(((classnum) << 24) | ((protobidx) << 16) | ((elemtype) << 8) | ((elemshift) << 4) | (istypedarray))

static const duk_uint32_t duk__bufobj_flags_lookup[] = {
	/* Node.js Buffers are Uint8Array instances which inherit from Buffer.prototype. */
	DUK__PACK_ARGS(DUK_HOBJECT_CLASS_ARRAYBUFFER,       DUK_BIDX_ARRAYBUFFER_PROTOTYPE,       DUK_HBUFOBJ_ELEM_UINT8,        0, 0),  /* DUK_BUFOBJ_ARRAYBUFFER */
	DUK__PACK_ARGS(DUK_HOBJECT_CLASS_UINT8ARRAY,        DUK_BIDX_NODEJS_BUFFER_PROTOTYPE,     DUK_HBUFOBJ_ELEM_UINT8,        0, 1),  /* DUK_BUFOBJ_NODEJS_BUFFER */
	DUK__PACK_ARGS(DUK_HOBJECT_CLASS_DATAVIEW,          DUK_BIDX_DATAVIEW_PROTOTYPE,          DUK_HBUFOBJ_ELEM_UINT8,        0, 0),  /* DUK_BUFOBJ_DATAVIEW */
	DUK__PACK_ARGS(DUK_HOBJECT_CLASS_INT8ARRAY,         DUK_BIDX_INT8ARRAY_PROTOTYPE,         DUK_HBUFOBJ_ELEM_INT8,         0, 1),  /* DUK_BUFOBJ_INT8ARRAY */
	DUK__PACK_ARGS(DUK_HOBJECT_CLASS_UINT8ARRAY,        DUK_BIDX_UINT8ARRAY_PROTOTYPE,        DUK_HBUFOBJ_ELEM_UINT8,        0, 1),  /* DUK_BUFOBJ_UINT8ARRAY */
	DUK__PACK_ARGS(DUK_HOBJECT_CLASS_UINT8CLAMPEDARRAY, DUK_BIDX_UINT8CLAMPEDARRAY_PROTOTYPE, DUK_HBUFOBJ_ELEM_UINT8CLAMPED, 0, 1),  /* DUK_BUFOBJ_UINT8CLAMPEDARRAY */
	DUK__PACK_ARGS(DUK_HOBJECT_CLASS_INT16ARRAY,        DUK_BIDX_INT16ARRAY_PROTOTYPE,        DUK_HBUFOBJ_ELEM_INT16,        1, 1),  /* DUK_BUFOBJ_INT16ARRAY */
	DUK__PACK_ARGS(DUK_HOBJECT_CLASS_UINT16ARRAY,       DUK_BIDX_UINT16ARRAY_PROTOTYPE,       DUK_HBUFOBJ_ELEM_UINT16,       1, 1),  /* DUK_BUFOBJ_UINT16ARRAY */
	DUK__PACK_ARGS(DUK_HOBJECT_CLASS_INT32ARRAY,        DUK_BIDX_INT32ARRAY_PROTOTYPE,        DUK_HBUFOBJ_ELEM_INT32,        2, 1),  /* DUK_BUFOBJ_INT32ARRAY */
	DUK__PACK_ARGS(DUK_HOBJECT_CLASS_UINT32ARRAY,       DUK_BIDX_UINT32ARRAY_PROTOTYPE,       DUK_HBUFOBJ_ELEM_UINT32,       2, 1),  /* DUK_BUFOBJ_UINT32ARRAY */
	DUK__PACK_ARGS(DUK_HOBJECT_CLASS_FLOAT32ARRAY,      DUK_BIDX_FLOAT32ARRAY_PROTOTYPE,      DUK_HBUFOBJ_ELEM_FLOAT32,      2, 1),  /* DUK_BUFOBJ_FLOAT32ARRAY */
	DUK__PACK_ARGS(DUK_HOBJECT_CLASS_FLOAT64ARRAY,      DUK_BIDX_FLOAT64ARRAY_PROTOTYPE,      DUK_HBUFOBJ_ELEM_FLOAT64,      3, 1)   /* DUK_BUFOBJ_FLOAT64ARRAY */
};
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
DUK_EXTERNAL void duk_push_buffer_object(duk_hthread *thr, duk_idx_t idx_buffer, duk_size_t byte_offset, duk_size_t byte_length, duk_uint_t flags) {
	duk_hbufobj *h_bufobj;
	duk_hbuffer *h_val;
	duk_hobject *h_arraybuf;
	duk_uint32_t tmp;
	duk_uint_t classnum;
	duk_uint_t protobidx;
	duk_uint_t lookupidx;
	duk_uint_t uint_offset, uint_length, uint_added;

	DUK_ASSERT_API_ENTRY(thr);

	/* The underlying types for offset/length in duk_hbufobj is
	 * duk_uint_t; make sure argument values fit.
	 */
	uint_offset = (duk_uint_t) byte_offset;
	uint_length = (duk_uint_t) byte_length;
	if (sizeof(duk_size_t) != sizeof(duk_uint_t)) {
		if (DUK_UNLIKELY((duk_size_t) uint_offset != byte_offset || (duk_size_t) uint_length != byte_length)) {
			goto range_error;
		}
	}

	DUK_ASSERT_DISABLE(flags >= 0);  /* flags is unsigned */
	lookupidx = flags;
	if (DUK_UNLIKELY(lookupidx >= sizeof(duk__bufobj_flags_lookup) / sizeof(duk_uint32_t))) {
		goto arg_error;
	}
	tmp = duk__bufobj_flags_lookup[lookupidx];
	classnum = tmp >> 24;
	protobidx = (tmp >> 16) & 0xff;

	h_arraybuf = duk_get_hobject(thr, idx_buffer);
	if (h_arraybuf != NULL &&  /* argument is an object */
	    flags != DUK_BUFOBJ_ARRAYBUFFER &&  /* creating a view */
	    DUK_HOBJECT_GET_CLASS_NUMBER(h_arraybuf) == DUK_HOBJECT_CLASS_ARRAYBUFFER  /* argument is ArrayBuffer */) {
		duk_uint_t tmp_offset;

		DUK_HBUFOBJ_ASSERT_VALID((duk_hbufobj *) h_arraybuf);
		h_val = ((duk_hbufobj *) h_arraybuf)->buf;
		if (DUK_UNLIKELY(h_val == NULL)) {
			goto arg_error;
		}

		tmp_offset = uint_offset + ((duk_hbufobj *) h_arraybuf)->offset;
		if (DUK_UNLIKELY(tmp_offset < uint_offset)) {
			goto range_error;
		}
		uint_offset = tmp_offset;

		/* Note intentional difference to new TypedArray(): we allow
		 * caller to create an uncovered typed array (which is memory
		 * safe); new TypedArray() rejects it.
		 */
	} else {
		/* Handle unexpected object arguments here too, for nice error
		 * messages.
		 */
		h_arraybuf = NULL;
		h_val = duk_require_hbuffer(thr, idx_buffer);
	}

	/* Wrap check for offset+length. */
	uint_added = uint_offset + uint_length;
	if (DUK_UNLIKELY(uint_added < uint_offset)) {
		goto range_error;
	}
	DUK_ASSERT(uint_added >= uint_offset && uint_added >= uint_length);

	DUK_ASSERT(h_val != NULL);

	h_bufobj = duk_push_bufobj_raw(thr,
	                               DUK_HOBJECT_FLAG_EXTENSIBLE |
	                               DUK_HOBJECT_FLAG_BUFOBJ |
	                               DUK_HOBJECT_CLASS_AS_FLAGS(classnum),
	                               (duk_small_int_t) protobidx);
	DUK_ASSERT(h_bufobj != NULL);

	h_bufobj->buf = h_val;
	DUK_HBUFFER_INCREF(thr, h_val);
	h_bufobj->buf_prop = h_arraybuf;
	DUK_HOBJECT_INCREF_ALLOWNULL(thr, h_arraybuf);
	h_bufobj->offset = uint_offset;
	h_bufobj->length = uint_length;
	h_bufobj->shift = (tmp >> 4) & 0x0f;
	h_bufobj->elem_type = (tmp >> 8) & 0xff;
	h_bufobj->is_typedarray = tmp & 0x0f;
	DUK_HBUFOBJ_ASSERT_VALID(h_bufobj);

	/* TypedArray views need an automatic ArrayBuffer which must be
	 * provided as .buffer property of the view.  The ArrayBuffer is
	 * referenced via duk_hbufobj->buf_prop and an inherited .buffer
	 * accessor returns it.  The ArrayBuffer is created lazily on first
	 * access if necessary so we don't need to do anything more here.
	 */
	return;

 range_error:
	DUK_ERROR_RANGE(thr, DUK_STR_INVALID_ARGS);
	DUK_WO_NORETURN(return;);

 arg_error:
	DUK_ERROR_TYPE(thr, DUK_STR_INVALID_ARGS);
	DUK_WO_NORETURN(return;);
}
#else  /* DUK_USE_BUFFEROBJECT_SUPPORT */
DUK_EXTERNAL void duk_push_buffer_object(duk_hthread *thr, duk_idx_t idx_buffer, duk_size_t byte_offset, duk_size_t byte_length, duk_uint_t flags) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_UNREF(idx_buffer);
	DUK_UNREF(byte_offset);
	DUK_UNREF(byte_length);
	DUK_UNREF(flags);
	DUK_ERROR_UNSUPPORTED(thr);
	DUK_WO_NORETURN(return;);
}
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */

DUK_EXTERNAL duk_idx_t duk_push_error_object_va_raw(duk_hthread *thr, duk_errcode_t err_code, const char *filename, duk_int_t line, const char *fmt, va_list ap) {
	duk_hobject *proto;
#if defined(DUK_USE_AUGMENT_ERROR_CREATE)
	duk_small_uint_t augment_flags;
#endif

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(thr != NULL);
	DUK_UNREF(filename);
	DUK_UNREF(line);

	/* Error code also packs a tracedata related flag. */
#if defined(DUK_USE_AUGMENT_ERROR_CREATE)
	augment_flags = 0;
	if (err_code & DUK_ERRCODE_FLAG_NOBLAME_FILELINE) {
		augment_flags = DUK_AUGMENT_FLAG_NOBLAME_FILELINE;
	}
#endif
	err_code = err_code & (~DUK_ERRCODE_FLAG_NOBLAME_FILELINE);

	/* error gets its 'name' from the prototype */
	proto = duk_error_prototype_from_code(thr, err_code);
	(void) duk_push_object_helper_proto(thr,
	                                    DUK_HOBJECT_FLAG_EXTENSIBLE |
	                                    DUK_HOBJECT_FLAG_FASTREFS |
	                                    DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_ERROR),
	                                    proto);

	/* ... and its 'message' from an instance property */
	if (fmt) {
		duk_push_vsprintf(thr, fmt, ap);
		duk_xdef_prop_stridx_short(thr, -2, DUK_STRIDX_MESSAGE, DUK_PROPDESC_FLAGS_WC);
	} else {
		/* If no explicit message given, put error code into message field
		 * (as a number).  This is not fully in keeping with the ECMAScript
		 * error model because messages are supposed to be strings (Error
		 * constructors use ToString() on their argument).  However, it's
		 * probably more useful than having a separate 'code' property.
		 */
		duk_push_int(thr, err_code);
		duk_xdef_prop_stridx_short(thr, -2, DUK_STRIDX_MESSAGE, DUK_PROPDESC_FLAGS_WC);
	}

	/* XXX: .code = err_code disabled, not sure if useful */

	/* Creation time error augmentation */
#if defined(DUK_USE_AUGMENT_ERROR_CREATE)
	/* filename may be NULL in which case file/line is not recorded */
	duk_err_augment_error_create(thr, thr, filename, line, augment_flags);  /* may throw an error */
#endif

	return duk_get_top_index_unsafe(thr);
}

DUK_EXTERNAL duk_idx_t duk_push_error_object_raw(duk_hthread *thr, duk_errcode_t err_code, const char *filename, duk_int_t line, const char *fmt, ...) {
	va_list ap;
	duk_idx_t ret;

	DUK_ASSERT_API_ENTRY(thr);

	va_start(ap, fmt);
	ret = duk_push_error_object_va_raw(thr, err_code, filename, line, fmt, ap);
	va_end(ap);
	return ret;
}

#if !defined(DUK_USE_VARIADIC_MACROS)
DUK_EXTERNAL duk_idx_t duk_push_error_object_stash(duk_hthread *thr, duk_errcode_t err_code, const char *fmt, ...) {
	const char *filename = duk_api_global_filename;
	duk_int_t line = duk_api_global_line;
	va_list ap;
	duk_idx_t ret;

	DUK_ASSERT_API_ENTRY(thr);

	duk_api_global_filename = NULL;
	duk_api_global_line = 0;
	va_start(ap, fmt);
	ret = duk_push_error_object_va_raw(thr, err_code, filename, line, fmt, ap);
	va_end(ap);
	return ret;
}
#endif  /* DUK_USE_VARIADIC_MACROS */

DUK_EXTERNAL void *duk_push_buffer_raw(duk_hthread *thr, duk_size_t size, duk_small_uint_t flags) {
	duk_tval *tv_slot;
	duk_hbuffer *h;
	void *buf_data;

	DUK_ASSERT_API_ENTRY(thr);

	DUK__CHECK_SPACE();

	/* Check for maximum buffer length. */
	if (DUK_UNLIKELY(size > DUK_HBUFFER_MAX_BYTELEN)) {
		DUK_ERROR_RANGE(thr, DUK_STR_BUFFER_TOO_LONG);
		DUK_WO_NORETURN(return NULL;);
	}

	h = duk_hbuffer_alloc(thr->heap, size, flags, &buf_data);
	if (DUK_UNLIKELY(h == NULL)) {
		DUK_ERROR_ALLOC_FAILED(thr);
		DUK_WO_NORETURN(return NULL;);
	}

	tv_slot = thr->valstack_top;
	DUK_TVAL_SET_BUFFER(tv_slot, h);
	DUK_HBUFFER_INCREF(thr, h);
	thr->valstack_top++;

	return (void *) buf_data;
}

DUK_INTERNAL void *duk_push_fixed_buffer_nozero(duk_hthread *thr, duk_size_t len) {
	DUK_ASSERT_API_ENTRY(thr);
	return duk_push_buffer_raw(thr, len, DUK_BUF_FLAG_NOZERO);
}

DUK_INTERNAL void *duk_push_fixed_buffer_zero(duk_hthread *thr, duk_size_t len) {
	void *ptr;

	DUK_ASSERT_API_ENTRY(thr);

	ptr = duk_push_buffer_raw(thr, len, 0);
	DUK_ASSERT(ptr != NULL);
#if !defined(DUK_USE_ZERO_BUFFER_DATA)
	/* ES2015 requires zeroing even when DUK_USE_ZERO_BUFFER_DATA
	 * is not set.
	 */
	duk_memzero((void *) ptr, (size_t) len);
#endif
	return ptr;
}

#if defined(DUK_USE_ES6_PROXY)
DUK_EXTERNAL duk_idx_t duk_push_proxy(duk_hthread *thr, duk_uint_t proxy_flags) {
	duk_hobject *h_target;
	duk_hobject *h_handler;
	duk_hproxy *h_proxy;
	duk_tval *tv_slot;
	duk_uint_t flags;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_UNREF(proxy_flags);

	/* DUK__CHECK_SPACE() unnecessary because the Proxy is written to
	 * value stack in-place.
	 */
#if 0
	DUK__CHECK_SPACE();
#endif

	/* Reject a proxy object as the target because it would need
	 * special handling in property lookups.  (ES2015 has no such
	 * restriction.)
	 */
	h_target = duk_require_hobject_promote_mask(thr, -2, DUK_TYPE_MASK_LIGHTFUNC | DUK_TYPE_MASK_BUFFER);
	DUK_ASSERT(h_target != NULL);
	if (DUK_HOBJECT_IS_PROXY(h_target)) {
		goto fail_args;
	}

	/* Reject a proxy object as the handler because it would cause
	 * potentially unbounded recursion.  (ES2015 has no such
	 * restriction.)
	 *
	 * There's little practical reason to use a lightfunc or a plain
	 * buffer as the handler table: one could only provide traps via
	 * their prototype objects (Function.prototype and ArrayBuffer.prototype).
	 * Even so, as lightfuncs and plain buffers mimic their object
	 * counterparts, they're promoted and accepted here.
	 */
	h_handler = duk_require_hobject_promote_mask(thr, -1, DUK_TYPE_MASK_LIGHTFUNC | DUK_TYPE_MASK_BUFFER);
	DUK_ASSERT(h_handler != NULL);
	if (DUK_HOBJECT_IS_PROXY(h_handler)) {
		goto fail_args;
	}

	/* XXX: Proxy object currently has no prototype, so ToPrimitive()
	 * coercion fails which is a bit confusing.
	 */

	/* CALLABLE and CONSTRUCTABLE flags are copied from the (initial)
	 * target, see ES2015 Sections 9.5.15 and 9.5.13.
	 */
	flags = DUK_HEAPHDR_GET_FLAGS((duk_heaphdr *) h_target) &
	        (DUK_HOBJECT_FLAG_CALLABLE | DUK_HOBJECT_FLAG_CONSTRUCTABLE);
	flags |= DUK_HOBJECT_FLAG_EXTENSIBLE |
	         DUK_HOBJECT_FLAG_EXOTIC_PROXYOBJ;
	if (flags & DUK_HOBJECT_FLAG_CALLABLE) {
		flags |= DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_FUNCTION) |
		         DUK_HOBJECT_FLAG_SPECIAL_CALL;
	} else {
		flags |= DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_OBJECT);
	}

	h_proxy = duk_hproxy_alloc(thr, flags);
	DUK_ASSERT(h_proxy != NULL);
	DUK_ASSERT(DUK_HOBJECT_GET_PROTOTYPE(thr->heap, (duk_hobject *) h_proxy) == NULL);

	/* Initialize Proxy target and handler references; avoid INCREF
	 * by stealing the value stack refcounts via direct value stack
	 * manipulation.  INCREF is needed for the Proxy itself however.
	 */
	DUK_ASSERT(h_target != NULL);
	h_proxy->target = h_target;
	DUK_ASSERT(h_handler != NULL);
	h_proxy->handler = h_handler;
	DUK_HPROXY_ASSERT_VALID(h_proxy);

	DUK_ASSERT(duk_get_hobject(thr, -2) == h_target);
	DUK_ASSERT(duk_get_hobject(thr, -1) == h_handler);
	tv_slot = thr->valstack_top - 2;
	DUK_ASSERT(tv_slot >= thr->valstack_bottom);
	DUK_TVAL_SET_OBJECT(tv_slot, (duk_hobject *) h_proxy);
	DUK_HOBJECT_INCREF(thr, (duk_hobject *) h_proxy);
	tv_slot++;
	DUK_TVAL_SET_UNDEFINED(tv_slot);  /* [ ... target handler ] -> [ ... proxy undefined ] */
	thr->valstack_top = tv_slot;      /* -> [ ... proxy ] */

	DUK_DD(DUK_DDPRINT("created Proxy: %!iT", duk_get_tval(thr, -1)));

	return (duk_idx_t) (thr->valstack_top - thr->valstack_bottom - 1);

 fail_args:
	DUK_ERROR_TYPE_INVALID_ARGS(thr);
	DUK_WO_NORETURN(return 0;);
}
#else  /* DUK_USE_ES6_PROXY */
DUK_EXTERNAL duk_idx_t duk_push_proxy(duk_hthread *thr, duk_uint_t proxy_flags) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_UNREF(proxy_flags);
	DUK_ERROR_UNSUPPORTED(thr);
	DUK_WO_NORETURN(return 0;);
}
#endif  /* DUK_USE_ES6_PROXY */

#if defined(DUK_USE_ASSERTIONS)
DUK_LOCAL void duk__validate_push_heapptr(duk_hthread *thr, void *ptr) {
	duk_heaphdr *h;
	duk_heaphdr *curr;
	duk_bool_t found = 0;

	h = (duk_heaphdr *) ptr;
	if (h == NULL) {
		/* Allowed. */
		return;
	}
	DUK_ASSERT(h != NULL);
	DUK_ASSERT(DUK_HEAPHDR_HTYPE_VALID(h));

	/* One particular problem case is where an object has been
	 * queued for finalization but the finalizer hasn't yet been
	 * executed.
	 *
	 * Corner case: we're running in a finalizer for object X, and
	 * user code calls duk_push_heapptr() for X itself.  In this
	 * case X will be in finalize_list, and we can detect the case
	 * by seeing that X's FINALIZED flag is set (which is done before
	 * the finalizer starts executing).
	 */
#if defined(DUK_USE_FINALIZER_SUPPORT)
	for (curr = thr->heap->finalize_list;
	     curr != NULL;
	     curr = DUK_HEAPHDR_GET_NEXT(thr->heap, curr)) {
		/* FINALIZABLE is set for all objects on finalize_list
		 * except for an object being finalized right now.  So
		 * can't assert here.
		 */
#if 0
		DUK_ASSERT(DUK_HEAPHDR_HAS_FINALIZABLE(curr));
#endif

		if (curr == h) {
			if (DUK_HEAPHDR_HAS_FINALIZED((duk_heaphdr *) h)) {
				/* Object is currently being finalized. */
				DUK_ASSERT(found == 0);  /* Would indicate corrupted lists. */
				found = 1;
			} else {
				/* Not being finalized but on finalize_list,
				 * allowed since Duktape 2.1.
				 */
				DUK_ASSERT(found == 0);  /* Would indicate corrupted lists. */
				found = 1;
			}
		}
	}
#endif  /* DUK_USE_FINALIZER_SUPPORT */

#if defined(DUK_USE_REFERENCE_COUNTING)
	/* Because refzero_list is now processed to completion inline with
	 * no side effects, it's always empty here.
	 */
	DUK_ASSERT(thr->heap->refzero_list == NULL);
#endif

	/* If not present in finalize_list (or refzero_list), it
	 * must be either in heap_allocated or the string table.
	 */
	if (DUK_HEAPHDR_IS_STRING(h)) {
		duk_uint32_t i;
		duk_hstring *str;
		duk_heap *heap = thr->heap;

		DUK_ASSERT(found == 0);
		for (i = 0; i < heap->st_size; i++) {
#if defined(DUK_USE_STRTAB_PTRCOMP)
			str = DUK_USE_HEAPPTR_DEC16((heap)->heap_udata, heap->strtable16[i]);
#else
			str = heap->strtable[i];
#endif
			while (str != NULL) {
				if (str == (duk_hstring *) h) {
					DUK_ASSERT(found == 0);  /* Would indicate corrupted lists. */
					found = 1;
					break;
				}
				str = str->hdr.h_next;
			}
		}
		DUK_ASSERT(found != 0);
	} else {
		for (curr = thr->heap->heap_allocated;
		     curr != NULL;
		     curr = DUK_HEAPHDR_GET_NEXT(thr->heap, curr)) {
			if (curr == h) {
				DUK_ASSERT(found == 0);  /* Would indicate corrupted lists. */
				found = 1;
			}
		}
		DUK_ASSERT(found != 0);
	}
}
#endif  /* DUK_USE_ASSERTIONS */

DUK_EXTERNAL duk_idx_t duk_push_heapptr(duk_hthread *thr, void *ptr) {
	duk_idx_t ret;
	duk_tval *tv;

	DUK_ASSERT_API_ENTRY(thr);

	/* Reviving an object using a heap pointer is a dangerous API
	 * operation: if the application doesn't guarantee that the
	 * pointer target is always reachable, difficult-to-diagnose
	 * problems may ensue.  Try to validate the 'ptr' argument to
	 * the extent possible.
	 */

#if defined(DUK_USE_ASSERTIONS)
	duk__validate_push_heapptr(thr, ptr);
#endif

	DUK__CHECK_SPACE();

	ret = (duk_idx_t) (thr->valstack_top - thr->valstack_bottom);
	tv = thr->valstack_top++;

	if (ptr == NULL) {
		DUK_ASSERT(DUK_TVAL_IS_UNDEFINED(tv));
		return ret;
	}

	DUK_HEAPHDR_ASSERT_VALID((duk_heaphdr *) ptr);

	/* If the argument is on finalize_list it has technically been
	 * unreachable before duk_push_heapptr() but it's still safe to
	 * push it.  Starting from Duktape 2.1 allow application code to
	 * do so.  There are two main cases:
	 *
	 *   (1) The object is on the finalize_list and we're called by
	 *       the finalizer for the object being finalized.  In this
	 *       case do nothing: finalize_list handling will deal with
	 *       the object queueing.  This is detected by the object not
	 *       having a FINALIZABLE flag despite being on the finalize_list;
	 *       the flag is cleared for the object being finalized only.
	 *
	 *   (2) The object is on the finalize_list but is not currently
	 *       being processed.  In this case the object can be queued
	 *       back to heap_allocated with a few flags cleared, in effect
	 *       cancelling the finalizer.
	 */
	if (DUK_UNLIKELY(DUK_HEAPHDR_HAS_FINALIZABLE((duk_heaphdr *) ptr))) {
		duk_heaphdr *curr;

		DUK_D(DUK_DPRINT("duk_push_heapptr() with a pointer on finalize_list, autorescue"));

		curr = (duk_heaphdr *) ptr;
		DUK_HEAPHDR_CLEAR_FINALIZABLE(curr);

		/* Because FINALIZED is set prior to finalizer call, it will
		 * be set for the object being currently finalized, but not
		 * for other objects on finalize_list.
		 */
		DUK_HEAPHDR_CLEAR_FINALIZED(curr);

		/* Dequeue object from finalize_list and queue it back to
		 * heap_allocated.
		 */
#if defined(DUK_USE_REFERENCE_COUNTING)
		DUK_ASSERT(DUK_HEAPHDR_GET_REFCOUNT(curr) >= 1);  /* Preincremented on finalize_list insert. */
		DUK_HEAPHDR_PREDEC_REFCOUNT(curr);
#endif
		DUK_HEAP_REMOVE_FROM_FINALIZE_LIST(thr->heap, curr);
		DUK_HEAP_INSERT_INTO_HEAP_ALLOCATED(thr->heap, curr);

		/* Continue with the rest. */
	}

	switch (DUK_HEAPHDR_GET_TYPE((duk_heaphdr *) ptr)) {
	case DUK_HTYPE_STRING:
		DUK_TVAL_SET_STRING(tv, (duk_hstring *) ptr);
		break;
	case DUK_HTYPE_OBJECT:
		DUK_TVAL_SET_OBJECT(tv, (duk_hobject *) ptr);
		break;
	default:
		DUK_ASSERT(DUK_HEAPHDR_GET_TYPE((duk_heaphdr *) ptr) == DUK_HTYPE_BUFFER);
		DUK_TVAL_SET_BUFFER(tv, (duk_hbuffer *) ptr);
		break;
	}

	DUK_HEAPHDR_INCREF(thr, (duk_heaphdr *) ptr);

	return ret;
}

/* Push object with no prototype, i.e. a "bare" object. */
DUK_EXTERNAL duk_idx_t duk_push_bare_object(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);

	(void) duk_push_object_helper(thr,
	                              DUK_HOBJECT_FLAG_EXTENSIBLE |
	                              DUK_HOBJECT_FLAG_FASTREFS |
	                              DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_OBJECT),
	                              -1);  /* no prototype */
	return duk_get_top_index_unsafe(thr);
}

DUK_INTERNAL void duk_push_hstring(duk_hthread *thr, duk_hstring *h) {
	duk_tval tv;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(h != NULL);

	DUK_TVAL_SET_STRING(&tv, h);
	duk_push_tval(thr, &tv);
}

DUK_INTERNAL void duk_push_hstring_stridx(duk_hthread *thr, duk_small_uint_t stridx) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT_STRIDX_VALID(stridx);
	duk_push_hstring(thr, DUK_HTHREAD_GET_STRING(thr, stridx));
}

DUK_INTERNAL void duk_push_hstring_empty(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);
	duk_push_hstring(thr, DUK_HTHREAD_GET_STRING(thr, DUK_STRIDX_EMPTY_STRING));
}

DUK_INTERNAL void duk_push_hobject(duk_hthread *thr, duk_hobject *h) {
	duk_tval tv;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(h != NULL);

	DUK_TVAL_SET_OBJECT(&tv, h);
	duk_push_tval(thr, &tv);
}

DUK_INTERNAL void duk_push_hbuffer(duk_hthread *thr, duk_hbuffer *h) {
	duk_tval tv;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(h != NULL);

	DUK_TVAL_SET_BUFFER(&tv, h);
	duk_push_tval(thr, &tv);
}

DUK_INTERNAL void duk_push_hobject_bidx(duk_hthread *thr, duk_small_int_t builtin_idx) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(builtin_idx >= 0 && builtin_idx < DUK_NUM_BUILTINS);
	DUK_ASSERT(thr->builtins[builtin_idx] != NULL);

	duk_push_hobject(thr, thr->builtins[builtin_idx]);
}

/*
 *  Poppers
 */

DUK_LOCAL DUK_ALWAYS_INLINE void duk__pop_n_unsafe_raw(duk_hthread *thr, duk_idx_t count) {
	duk_tval *tv;
#if defined(DUK_USE_REFERENCE_COUNTING)
	duk_tval *tv_end;
#endif

	DUK_CTX_ASSERT_VALID(thr);
	DUK_ASSERT(count >= 0);
	DUK_ASSERT((duk_size_t) (thr->valstack_top - thr->valstack_bottom) >= (duk_size_t) count);

#if defined(DUK_USE_REFERENCE_COUNTING)
	tv = thr->valstack_top;
	tv_end = tv - count;
	while (tv != tv_end) {
		tv--;
		DUK_ASSERT(tv >= thr->valstack_bottom);
		DUK_TVAL_SET_UNDEFINED_UPDREF_NORZ(thr, tv);
	}
	thr->valstack_top = tv;
	DUK_REFZERO_CHECK_FAST(thr);
#else
	tv = thr->valstack_top;
	while (count > 0) {
		count--;
		tv--;
		DUK_ASSERT(tv >= thr->valstack_bottom);
		DUK_TVAL_SET_UNDEFINED(tv);
	}
	thr->valstack_top = tv;
#endif

	DUK_ASSERT(thr->valstack_top >= thr->valstack_bottom);
}

DUK_EXTERNAL void duk_pop_n(duk_hthread *thr, duk_idx_t count) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(thr->valstack_top >= thr->valstack_bottom);

	if (DUK_UNLIKELY((duk_uidx_t) (thr->valstack_top - thr->valstack_bottom) < (duk_uidx_t) count)) {
		DUK_ERROR_RANGE_INVALID_COUNT(thr);
		DUK_WO_NORETURN(return;);
	}
	DUK_ASSERT(count >= 0);

	duk__pop_n_unsafe_raw(thr, count);
}

#if defined(DUK_USE_PREFER_SIZE)
DUK_INTERNAL void duk_pop_n_unsafe(duk_hthread *thr, duk_idx_t count) {
	DUK_ASSERT_API_ENTRY(thr);
	duk_pop_n(thr, count);
}
#else  /* DUK_USE_PREFER_SIZE */
DUK_INTERNAL void duk_pop_n_unsafe(duk_hthread *thr, duk_idx_t count) {
	DUK_ASSERT_API_ENTRY(thr);
	duk__pop_n_unsafe_raw(thr, count);
}
#endif  /* DUK_USE_PREFER_SIZE */

/* Pop N elements without DECREF (in effect "stealing" any actual refcounts). */
#if defined(DUK_USE_REFERENCE_COUNTING)
DUK_INTERNAL void duk_pop_n_nodecref_unsafe(duk_hthread *thr, duk_idx_t count) {
	duk_tval *tv;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(count >= 0);
	DUK_ASSERT(thr->valstack_top >= thr->valstack_bottom);
	DUK_ASSERT((duk_size_t) (thr->valstack_top - thr->valstack_bottom) >= (duk_size_t) count);

	tv = thr->valstack_top;
	while (count > 0) {
		count--;
		tv--;
		DUK_ASSERT(tv >= thr->valstack_bottom);
		DUK_TVAL_SET_UNDEFINED(tv);
	}
	thr->valstack_top = tv;

	DUK_ASSERT(thr->valstack_top >= thr->valstack_bottom);
}
#else  /* DUK_USE_REFERENCE_COUNTING */
DUK_INTERNAL void duk_pop_n_nodecref_unsafe(duk_hthread *thr, duk_idx_t count) {
	DUK_ASSERT_API_ENTRY(thr);
	duk_pop_n_unsafe(thr, count);
}
#endif  /* DUK_USE_REFERENCE_COUNTING */

/* Popping one element is called so often that when footprint is not an issue,
 * compile a specialized function for it.
 */
#if defined(DUK_USE_PREFER_SIZE)
DUK_EXTERNAL void duk_pop(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);
	duk_pop_n(thr, 1);
}
DUK_INTERNAL void duk_pop_unsafe(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);
	duk_pop_n_unsafe(thr, 1);
}
DUK_INTERNAL void duk_pop_nodecref_unsafe(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);
	duk_pop_n_nodecref_unsafe(thr, 1);
}
#else  /* DUK_USE_PREFER_SIZE */
DUK_LOCAL DUK_ALWAYS_INLINE void duk__pop_unsafe_raw(duk_hthread *thr) {
	duk_tval *tv;

	DUK_CTX_ASSERT_VALID(thr);
	DUK_ASSERT(thr->valstack_top != thr->valstack_bottom);
	DUK_ASSERT(thr->valstack_top >= thr->valstack_bottom);
	DUK_ASSERT((duk_size_t) (thr->valstack_top - thr->valstack_bottom) >= (duk_size_t) 1);

	tv = --thr->valstack_top;
	DUK_ASSERT(tv >= thr->valstack_bottom);
#if defined(DUK_USE_REFERENCE_COUNTING)
	DUK_TVAL_SET_UNDEFINED_UPDREF(thr, tv);  /* side effects */
#else
	DUK_TVAL_SET_UNDEFINED(tv);
#endif

	DUK_ASSERT(thr->valstack_top >= thr->valstack_bottom);
}
DUK_EXTERNAL void duk_pop(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);

	DUK_ASSERT(thr->valstack_top >= thr->valstack_bottom);
	if (DUK_UNLIKELY(thr->valstack_top == thr->valstack_bottom)) {
		DUK_ERROR_RANGE_INVALID_COUNT(thr);
		DUK_WO_NORETURN(return;);
	}

	duk__pop_unsafe_raw(thr);
}
DUK_INTERNAL void duk_pop_unsafe(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);
	duk__pop_unsafe_raw(thr);
}
DUK_INTERNAL void duk_pop_nodecref_unsafe(duk_hthread *thr) {
	duk_tval *tv;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(thr->valstack_top != thr->valstack_bottom);
	DUK_ASSERT(thr->valstack_top >= thr->valstack_bottom);
	DUK_ASSERT((duk_size_t) (thr->valstack_top - thr->valstack_bottom) >= (duk_size_t) 1);

	tv = --thr->valstack_top;
	DUK_ASSERT(tv >= thr->valstack_bottom);
	DUK_TVAL_SET_UNDEFINED(tv);

	DUK_ASSERT(thr->valstack_top >= thr->valstack_bottom);
}
#endif  /* !DUK_USE_PREFER_SIZE */

#if defined(DUK_USE_PREFER_SIZE)
DUK_INTERNAL void duk_pop_undefined(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);
	duk_pop_nodecref_unsafe(thr);
}
#else  /* DUK_USE_PREFER_SIZE */
DUK_INTERNAL void duk_pop_undefined(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(thr->valstack_top != thr->valstack_bottom);
	DUK_ASSERT(thr->valstack_top >= thr->valstack_bottom);
	DUK_ASSERT((duk_size_t) (thr->valstack_top - thr->valstack_bottom) >= (duk_size_t) 1);

	DUK_ASSERT(DUK_TVAL_IS_UNDEFINED(thr->valstack_top - 1));
	thr->valstack_top--;

	DUK_ASSERT(thr->valstack_top >= thr->valstack_bottom);
}
#endif  /* !DUK_USE_PREFER_SIZE */

#if defined(DUK_USE_PREFER_SIZE)
DUK_EXTERNAL void duk_pop_2(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);
	duk_pop_n(thr, 2);
}
DUK_INTERNAL void duk_pop_2_unsafe(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);
	duk_pop_n_unsafe(thr, 2);
}
DUK_INTERNAL void duk_pop_2_nodecref_unsafe(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);
	duk_pop_n_nodecref_unsafe(thr, 2);
}
#else
DUK_LOCAL DUK_ALWAYS_INLINE void duk__pop_2_unsafe_raw(duk_hthread *thr) {
	duk_tval *tv;

	DUK_CTX_ASSERT_VALID(thr);
	DUK_ASSERT(thr->valstack_top != thr->valstack_bottom);
	DUK_ASSERT(thr->valstack_top >= thr->valstack_bottom);
	DUK_ASSERT((duk_size_t) (thr->valstack_top - thr->valstack_bottom) >= (duk_size_t) 2);

	tv = --thr->valstack_top;
	DUK_ASSERT(tv >= thr->valstack_bottom);
#if defined(DUK_USE_REFERENCE_COUNTING)
	DUK_TVAL_SET_UNDEFINED_UPDREF(thr, tv);  /* side effects */
#else
	DUK_TVAL_SET_UNDEFINED(tv);
#endif
	tv = --thr->valstack_top;
	DUK_ASSERT(tv >= thr->valstack_bottom);
#if defined(DUK_USE_REFERENCE_COUNTING)
	DUK_TVAL_SET_UNDEFINED_UPDREF(thr, tv);  /* side effects */
#else
	DUK_TVAL_SET_UNDEFINED(tv);
#endif

	DUK_ASSERT(thr->valstack_top >= thr->valstack_bottom);
}
DUK_EXTERNAL void duk_pop_2(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);

	DUK_ASSERT(thr->valstack_top >= thr->valstack_bottom);
	if (DUK_UNLIKELY(thr->valstack_top - 2 < thr->valstack_bottom)) {
		DUK_ERROR_RANGE_INVALID_COUNT(thr);
		DUK_WO_NORETURN(return;);
	}

	duk__pop_2_unsafe_raw(thr);
}
DUK_INTERNAL void duk_pop_2_unsafe(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);
	duk__pop_2_unsafe_raw(thr);
}
DUK_INTERNAL void duk_pop_2_nodecref_unsafe(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(thr->valstack_top != thr->valstack_bottom);
	DUK_ASSERT(thr->valstack_top >= thr->valstack_bottom);
	DUK_ASSERT((duk_size_t) (thr->valstack_top - thr->valstack_bottom) >= (duk_size_t) 2);

	DUK_ASSERT(DUK_TVAL_IS_UNDEFINED(thr->valstack_top - 1));
	DUK_ASSERT(DUK_TVAL_IS_UNDEFINED(thr->valstack_top - 2));
	thr->valstack_top -= 2;

	DUK_ASSERT(thr->valstack_top >= thr->valstack_bottom);
}
#endif  /* !DUK_USE_PREFER_SIZE */

DUK_EXTERNAL void duk_pop_3(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);
	duk_pop_n(thr, 3);
}

DUK_INTERNAL void duk_pop_3_unsafe(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);
	duk_pop_n_unsafe(thr, 3);
}

DUK_INTERNAL void duk_pop_3_nodecref_unsafe(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);
	duk_pop_n_nodecref_unsafe(thr, 3);
}

/*
 *  Pack and unpack (pack value stack entries into an array and vice versa)
 */

/* XXX: pack index range? array index offset? */
/* XXX: need ability to pack into a bare array? */
DUK_INTERNAL void duk_pack(duk_hthread *thr, duk_idx_t count) {
	duk_tval *tv_src;
	duk_tval *tv_dst;
	duk_tval *tv_curr;
	duk_tval *tv_limit;
	duk_idx_t top;

	DUK_ASSERT_API_ENTRY(thr);

	DUK_ASSERT(thr->valstack_top >= thr->valstack_bottom);
	top = (duk_idx_t) (thr->valstack_top - thr->valstack_bottom);
	DUK_ASSERT(top >= 0);
	if (DUK_UNLIKELY((duk_uidx_t) count > (duk_uidx_t) top)) {
		/* Also handles negative count. */
		DUK_ERROR_RANGE_INVALID_COUNT(thr);
		DUK_WO_NORETURN(return;);
	}
	DUK_ASSERT(count >= 0);

	/* Wrapping is controlled by the check above: value stack top can be
	 * at most DUK_USE_VALSTACK_LIMIT which is low enough so that
	 * multiplying with sizeof(duk_tval) won't wrap.
	 */
	DUK_ASSERT(count >= 0 && count <= (duk_idx_t) DUK_USE_VALSTACK_LIMIT);
	DUK_ASSERT((duk_size_t) count <= DUK_SIZE_MAX / sizeof(duk_tval));  /* no wrapping */

	tv_dst = duk_push_harray_with_size_outptr(thr, (duk_uint32_t) count);  /* XXX: uninitialized would be OK */
	DUK_ASSERT(count == 0 || tv_dst != NULL);
	DUK_ASSERT(!duk_is_bare_object(thr, -1));

	/* Copy value stack values directly to the array part without
	 * any refcount updates: net refcount changes are zero.
	 */
	tv_src = thr->valstack_top - count - 1;
	duk_memcpy_unsafe((void *) tv_dst, (const void *) tv_src, (size_t) count * sizeof(duk_tval));

	/* Overwrite result array to final value stack location and wipe
	 * the rest; no refcount operations needed.
	 */

	tv_dst = tv_src;  /* when count == 0, same as tv_src (OK) */
	tv_src = thr->valstack_top - 1;
	DUK_TVAL_SET_TVAL(tv_dst, tv_src);

	/* XXX: internal helper to wipe a value stack segment? */
	tv_curr = tv_dst + 1;
	tv_limit = thr->valstack_top;
	while (tv_curr != tv_limit) {
		/* Wipe policy: keep as 'undefined'. */
		DUK_TVAL_SET_UNDEFINED(tv_curr);
		tv_curr++;
	}
	thr->valstack_top = tv_dst + 1;
}

DUK_INTERNAL duk_idx_t duk_unpack_array_like(duk_hthread *thr, duk_idx_t idx) {
	duk_tval *tv;

	DUK_ASSERT_API_ENTRY(thr);

	tv = duk_require_tval(thr, idx);
	if (DUK_LIKELY(DUK_TVAL_IS_OBJECT(tv))) {
		duk_hobject *h;
		duk_uint32_t len;
		duk_uint32_t i;

		h = DUK_TVAL_GET_OBJECT(tv);
		DUK_ASSERT(h != NULL);
		DUK_UNREF(h);

#if defined(DUK_USE_ARRAY_FASTPATH)  /* close enough */
		if (DUK_LIKELY(DUK_HOBJECT_IS_ARRAY(h) &&
		               ((duk_harray *) h)->length <= DUK_HOBJECT_GET_ASIZE(h))) {
			duk_harray *h_arr;
			duk_tval *tv_src;
			duk_tval *tv_dst;

			h_arr = (duk_harray *) h;
			len = h_arr->length;
			if (DUK_UNLIKELY(len >= 0x80000000UL)) {
				goto fail_over_2g;
			}
			duk_require_stack(thr, (duk_idx_t) len);

			/* The potential allocation in duk_require_stack() may
			 * run a finalizer which modifies the argArray so that
			 * e.g. becomes sparse.  So, we need to recheck that the
			 * array didn't change size and that there's still a
			 * valid backing array part.
			 *
			 * XXX: alternatively, could prevent finalizers for the
			 * duration.
			 */
			if (DUK_UNLIKELY(len != h_arr->length ||
			                 h_arr->length > DUK_HOBJECT_GET_ASIZE((duk_hobject *) h_arr))) {
				goto skip_fast;
			}

			/* Main fast path: arguments array is almost always
			 * an actual array (though it might also be an arguments
			 * object).
			 */

			DUK_DDD(DUK_DDDPRINT("fast path for %ld elements", (long) h_arr->length));
			tv_src = DUK_HOBJECT_A_GET_BASE(thr->heap, h);
			tv_dst = thr->valstack_top;
			while (len-- > 0) {
				DUK_ASSERT(tv_dst < thr->valstack_end);
				if (DUK_UNLIKELY(DUK_TVAL_IS_UNUSED(tv_src))) {
					/* Gaps are very unlikely.  Skip over them,
					 * without an ancestor lookup (technically
					 * not compliant).
					 */
					DUK_ASSERT(DUK_TVAL_IS_UNDEFINED(tv_dst));  /* valstack policy */
				} else {
					DUK_TVAL_SET_TVAL(tv_dst, tv_src);
					DUK_TVAL_INCREF(thr, tv_dst);
				}
				tv_src++;
				tv_dst++;
			}
			DUK_ASSERT(tv_dst <= thr->valstack_end);
			thr->valstack_top = tv_dst;
			return (duk_idx_t) h_arr->length;
		}
	 skip_fast:
#endif  /* DUK_USE_ARRAY_FASTPATH */

		/* Slow path: actual lookups.  The initial 'length' lookup
		 * decides the output length, regardless of side effects that
		 * may resize or change the argArray while we read the
		 * indices.
		 */
		idx = duk_normalize_index(thr, idx);
		duk_get_prop_stridx(thr, idx, DUK_STRIDX_LENGTH);
		len = duk_to_uint32(thr, -1);  /* ToUint32() coercion required */
		if (DUK_UNLIKELY(len >= 0x80000000UL)) {
			goto fail_over_2g;
		}
		duk_pop_unsafe(thr);
		DUK_DDD(DUK_DDDPRINT("slow path for %ld elements", (long) len));

		duk_require_stack(thr, (duk_idx_t) len);
		for (i = 0; i < len; i++) {
			duk_get_prop_index(thr, idx, (duk_uarridx_t) i);
		}
		return (duk_idx_t) len;
	} else if (DUK_TVAL_IS_UNDEFINED(tv) || DUK_TVAL_IS_NULL(tv)) {
		return 0;
	}

	DUK_ERROR_TYPE_INVALID_ARGS(thr);
	DUK_WO_NORETURN(return 0;);

 fail_over_2g:
	DUK_ERROR_RANGE_INVALID_LENGTH(thr);
	DUK_WO_NORETURN(return 0;);
}

/*
 *  Error throwing
 */

DUK_EXTERNAL void duk_throw_raw(duk_hthread *thr) {
	duk_tval *tv_val;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(thr->valstack_bottom >= thr->valstack);
	DUK_ASSERT(thr->valstack_top >= thr->valstack_bottom);
	DUK_ASSERT(thr->valstack_end >= thr->valstack_top);

	if (DUK_UNLIKELY(thr->valstack_top == thr->valstack_bottom)) {
		DUK_ERROR_TYPE_INVALID_ARGS(thr);
		DUK_WO_NORETURN(return;);
	}

	/* Errors are augmented when they are created, not when they are
	 * thrown or re-thrown.  The current error handler, however, runs
	 * just before an error is thrown.
	 */

	/* Sync so that augmentation sees up-to-date activations, NULL
	 * thr->ptr_curr_pc so that it's not used if side effects occur
	 * in augmentation or longjmp handling.
	 */
	duk_hthread_sync_and_null_currpc(thr);

#if defined(DUK_USE_AUGMENT_ERROR_THROW)
	DUK_DDD(DUK_DDDPRINT("THROW ERROR (API): %!dT (before throw augment)", (duk_tval *) duk_get_tval(thr, -1)));
	duk_err_augment_error_throw(thr);
#endif
	DUK_DDD(DUK_DDDPRINT("THROW ERROR (API): %!dT (after throw augment)", (duk_tval *) duk_get_tval(thr, -1)));

	tv_val = DUK_GET_TVAL_NEGIDX(thr, -1);
	duk_err_setup_ljstate1(thr, DUK_LJ_TYPE_THROW, tv_val);
#if defined(DUK_USE_DEBUGGER_SUPPORT)
	duk_err_check_debugger_integration(thr);
#endif

	/* thr->heap->lj.jmpbuf_ptr is checked by duk_err_longjmp() so we don't
	 * need to check that here.  If the value is NULL, a fatal error occurs
	 * because we can't return.
	 */

	duk_err_longjmp(thr);
	DUK_UNREACHABLE();
}

DUK_EXTERNAL void duk_fatal_raw(duk_hthread *thr, const char *err_msg) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(thr->heap != NULL);
	DUK_ASSERT(thr->heap->fatal_func != NULL);

	DUK_D(DUK_DPRINT("fatal error occurred: %s", err_msg ? err_msg : "NULL"));

	/* fatal_func should be noreturn, but noreturn declarations on function
	 * pointers has a very spotty support apparently so it's not currently
	 * done.
	 */
	thr->heap->fatal_func(thr->heap->heap_udata, err_msg);

	/* If the fatal handler returns, all bets are off.  It'd be nice to
	 * print something here but since we don't want to depend on stdio,
	 * there's no way to do so portably.
	 */
	DUK_D(DUK_DPRINT("fatal error handler returned, all bets are off!"));
	for (;;) {
		/* loop forever, don't return (function marked noreturn) */
	}
}

DUK_EXTERNAL void duk_error_va_raw(duk_hthread *thr, duk_errcode_t err_code, const char *filename, duk_int_t line, const char *fmt, va_list ap) {
	DUK_ASSERT_API_ENTRY(thr);

	duk_push_error_object_va_raw(thr, err_code, filename, line, fmt, ap);
	(void) duk_throw(thr);
	DUK_WO_NORETURN(return;);
}

DUK_EXTERNAL void duk_error_raw(duk_hthread *thr, duk_errcode_t err_code, const char *filename, duk_int_t line, const char *fmt, ...) {
	va_list ap;

	DUK_ASSERT_API_ENTRY(thr);

	va_start(ap, fmt);
	duk_push_error_object_va_raw(thr, err_code, filename, line, fmt, ap);
	va_end(ap);
	(void) duk_throw(thr);
	DUK_WO_NORETURN(return;);
}

#if !defined(DUK_USE_VARIADIC_MACROS)
DUK_NORETURN(DUK_LOCAL_DECL void duk__throw_error_from_stash(duk_hthread *thr, duk_errcode_t err_code, const char *fmt, va_list ap));

DUK_LOCAL void duk__throw_error_from_stash(duk_hthread *thr, duk_errcode_t err_code, const char *fmt, va_list ap) {
	const char *filename;
	duk_int_t line;

	DUK_CTX_ASSERT_VALID(thr);

	filename = duk_api_global_filename;
	line = duk_api_global_line;
	duk_api_global_filename = NULL;
	duk_api_global_line = 0;

	duk_push_error_object_va_raw(thr, err_code, filename, line, fmt, ap);
	(void) duk_throw(thr);
	DUK_WO_NORETURN(return;);
}

#define DUK__ERROR_STASH_SHARED(code) do { \
		va_list ap; \
		va_start(ap, fmt); \
		duk__throw_error_from_stash(thr, (code), fmt, ap); \
		va_end(ap); \
		DUK_WO_NORETURN(return 0;); \
	} while (0)

DUK_EXTERNAL duk_ret_t duk_error_stash(duk_hthread *thr, duk_errcode_t err_code, const char *fmt, ...) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK__ERROR_STASH_SHARED(err_code);
}
DUK_EXTERNAL duk_ret_t duk_generic_error_stash(duk_hthread *thr, const char *fmt, ...) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK__ERROR_STASH_SHARED(DUK_ERR_ERROR);
}
DUK_EXTERNAL duk_ret_t duk_eval_error_stash(duk_hthread *thr, const char *fmt, ...) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK__ERROR_STASH_SHARED(DUK_ERR_EVAL_ERROR);
}
DUK_EXTERNAL duk_ret_t duk_range_error_stash(duk_hthread *thr, const char *fmt, ...) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK__ERROR_STASH_SHARED(DUK_ERR_RANGE_ERROR);
}
DUK_EXTERNAL duk_ret_t duk_reference_error_stash(duk_hthread *thr, const char *fmt, ...) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK__ERROR_STASH_SHARED(DUK_ERR_REFERENCE_ERROR);
}
DUK_EXTERNAL duk_ret_t duk_syntax_error_stash(duk_hthread *thr, const char *fmt, ...) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK__ERROR_STASH_SHARED(DUK_ERR_SYNTAX_ERROR);
}
DUK_EXTERNAL duk_ret_t duk_type_error_stash(duk_hthread *thr, const char *fmt, ...) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK__ERROR_STASH_SHARED(DUK_ERR_TYPE_ERROR);
}
DUK_EXTERNAL duk_ret_t duk_uri_error_stash(duk_hthread *thr, const char *fmt, ...) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK__ERROR_STASH_SHARED(DUK_ERR_URI_ERROR);
}
#endif  /* DUK_USE_VARIADIC_MACROS */

/*
 *  Comparison
 */

DUK_EXTERNAL duk_bool_t duk_equals(duk_hthread *thr, duk_idx_t idx1, duk_idx_t idx2) {
	duk_tval *tv1, *tv2;

	DUK_ASSERT_API_ENTRY(thr);

	tv1 = duk_get_tval(thr, idx1);
	tv2 = duk_get_tval(thr, idx2);
	if ((tv1 == NULL) || (tv2 == NULL)) {
		return 0;
	}

	/* Coercion may be needed, the helper handles that by pushing the
	 * tagged values to the stack.
	 */
	return duk_js_equals(thr, tv1, tv2);
}

DUK_EXTERNAL duk_bool_t duk_strict_equals(duk_hthread *thr, duk_idx_t idx1, duk_idx_t idx2) {
	duk_tval *tv1, *tv2;

	DUK_ASSERT_API_ENTRY(thr);

	tv1 = duk_get_tval(thr, idx1);
	tv2 = duk_get_tval(thr, idx2);
	if ((tv1 == NULL) || (tv2 == NULL)) {
		return 0;
	}

	/* No coercions or other side effects, so safe */
	return duk_js_strict_equals(tv1, tv2);
}

DUK_EXTERNAL duk_bool_t duk_samevalue(duk_hthread *thr, duk_idx_t idx1, duk_idx_t idx2) {
	duk_tval *tv1, *tv2;

	DUK_ASSERT_API_ENTRY(thr);

	tv1 = duk_get_tval(thr, idx1);
	tv2 = duk_get_tval(thr, idx2);
	if ((tv1 == NULL) || (tv2 == NULL)) {
		return 0;
	}

	/* No coercions or other side effects, so safe */
	return duk_js_samevalue(tv1, tv2);
}

/*
 *  instanceof
 */

DUK_EXTERNAL duk_bool_t duk_instanceof(duk_hthread *thr, duk_idx_t idx1, duk_idx_t idx2) {
	duk_tval *tv1, *tv2;

	DUK_ASSERT_API_ENTRY(thr);

	/* Index validation is strict, which differs from duk_equals().
	 * The strict behavior mimics how instanceof itself works, e.g.
	 * it is a TypeError if rval is not a -callable- object.  It would
	 * be somewhat inconsistent if rval would be allowed to be
	 * non-existent without a TypeError.
	 */
	tv1 = duk_require_tval(thr, idx1);
	DUK_ASSERT(tv1 != NULL);
	tv2 = duk_require_tval(thr, idx2);
	DUK_ASSERT(tv2 != NULL);

	return duk_js_instanceof(thr, tv1, tv2);
}

/*
 *  Lightfunc
 */

DUK_INTERNAL void duk_push_lightfunc_name_raw(duk_hthread *thr, duk_c_function func, duk_small_uint_t lf_flags) {
	/* Lightfunc name, includes Duktape/C native function pointer, which
	 * can often be used to locate the function from a symbol table.
	 * The name also includes the 16-bit duk_tval flags field because it
	 * includes the magic value.  Because a single native function often
	 * provides different functionality depending on the magic value, it
	 * seems reasonably to include it in the name.
	 *
	 * On the other hand, a complicated name increases string table
	 * pressure in low memory environments (but only when function name
	 * is accessed).
	 */

	DUK_ASSERT_API_ENTRY(thr);

	duk_push_literal(thr, "light_");
	duk_push_string_funcptr(thr, (duk_uint8_t *) &func, sizeof(func));
	duk_push_sprintf(thr, "_%04x", (unsigned int) lf_flags);
	duk_concat(thr, 3);
}

DUK_INTERNAL void duk_push_lightfunc_name(duk_hthread *thr, duk_tval *tv) {
	duk_c_function func;
	duk_small_uint_t lf_flags;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(DUK_TVAL_IS_LIGHTFUNC(tv));

	DUK_TVAL_GET_LIGHTFUNC(tv, func, lf_flags);
	duk_push_lightfunc_name_raw(thr, func, lf_flags);
}

DUK_INTERNAL void duk_push_lightfunc_tostring(duk_hthread *thr, duk_tval *tv) {
	duk_c_function func;
	duk_small_uint_t lf_flags;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(DUK_TVAL_IS_LIGHTFUNC(tv));

	DUK_TVAL_GET_LIGHTFUNC(tv, func, lf_flags);  /* read before 'tv' potentially invalidated */
	duk_push_literal(thr, "function ");
	duk_push_lightfunc_name_raw(thr, func, lf_flags);
	duk_push_literal(thr, "() { [lightfunc code] }");
	duk_concat(thr, 3);
}

/*
 *  Function pointers
 *
 *  Printing function pointers is non-portable, so we do that by hex printing
 *  bytes from memory.
 */

DUK_INTERNAL void duk_push_string_funcptr(duk_hthread *thr, duk_uint8_t *ptr, duk_size_t sz) {
	duk_uint8_t buf[32 * 2];
	duk_uint8_t *p, *q;
	duk_small_uint_t i;
	duk_small_uint_t t;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(sz <= 32);  /* sanity limit for function pointer size */

	p = buf;
#if defined(DUK_USE_INTEGER_LE)
	q = ptr + sz;
#else
	q = ptr;
#endif
	for (i = 0; i < sz; i++) {
#if defined(DUK_USE_INTEGER_LE)
		t = *(--q);
#else
		t = *(q++);
#endif
		*p++ = duk_lc_digits[t >> 4];
		*p++ = duk_lc_digits[t & 0x0f];
	}

	duk_push_lstring(thr, (const char *) buf, sz * 2);
}

/*
 *  Push readable string summarizing duk_tval.  The operation is side effect
 *  free and will only throw from internal errors (e.g. out of memory).
 *  This is used by e.g. property access code to summarize a key/base safely,
 *  and is not intended to be fast (but small and safe).
 */

/* String limits for summary strings. */
#define DUK__READABLE_SUMMARY_MAXCHARS 96  /* maximum supported by helper */
#define DUK__READABLE_STRING_MAXCHARS  32  /* for strings/symbols */
#define DUK__READABLE_ERRMSG_MAXCHARS  96  /* for error messages */

/* String sanitizer which escapes ASCII control characters and a few other
 * ASCII characters, passes Unicode as is, and replaces invalid UTF-8 with
 * question marks.  No errors are thrown for any input string, except in out
 * of memory situations.
 */
DUK_LOCAL void duk__push_hstring_readable_unicode(duk_hthread *thr, duk_hstring *h_input, duk_small_uint_t maxchars) {
	const duk_uint8_t *p, *p_start, *p_end;
	duk_uint8_t buf[DUK_UNICODE_MAX_XUTF8_LENGTH * DUK__READABLE_SUMMARY_MAXCHARS +
	                2 /*quotes*/ + 3 /*periods*/];
	duk_uint8_t *q;
	duk_ucodepoint_t cp;
	duk_small_uint_t nchars;

	DUK_CTX_ASSERT_VALID(thr);
	DUK_ASSERT(h_input != NULL);
	DUK_ASSERT(maxchars <= DUK__READABLE_SUMMARY_MAXCHARS);

	p_start = (const duk_uint8_t *) DUK_HSTRING_GET_DATA(h_input);
	p_end = p_start + DUK_HSTRING_GET_BYTELEN(h_input);
	p = p_start;
	q = buf;

	nchars = 0;
	*q++ = (duk_uint8_t) DUK_ASC_SINGLEQUOTE;
	for (;;) {
		if (p >= p_end) {
			break;
		}
		if (nchars == maxchars) {
			*q++ = (duk_uint8_t) DUK_ASC_PERIOD;
			*q++ = (duk_uint8_t) DUK_ASC_PERIOD;
			*q++ = (duk_uint8_t) DUK_ASC_PERIOD;
			break;
		}
		if (duk_unicode_decode_xutf8(thr, &p, p_start, p_end, &cp)) {
			if (cp < 0x20 || cp == 0x7f || cp == DUK_ASC_SINGLEQUOTE || cp == DUK_ASC_BACKSLASH) {
				DUK_ASSERT(DUK_UNICODE_MAX_XUTF8_LENGTH >= 4);  /* estimate is valid */
				DUK_ASSERT((cp >> 4) <= 0x0f);
				*q++ = (duk_uint8_t) DUK_ASC_BACKSLASH;
				*q++ = (duk_uint8_t) DUK_ASC_LC_X;
				*q++ = (duk_uint8_t) duk_lc_digits[cp >> 4];
				*q++ = (duk_uint8_t) duk_lc_digits[cp & 0x0f];
			} else {
				q += duk_unicode_encode_xutf8(cp, q);
			}
		} else {
			p++;  /* advance manually */
			*q++ = (duk_uint8_t) DUK_ASC_QUESTION;
		}
		nchars++;
	}
	*q++ = (duk_uint8_t) DUK_ASC_SINGLEQUOTE;

	duk_push_lstring(thr, (const char *) buf, (duk_size_t) (q - buf));
}

DUK_LOCAL const char *duk__push_string_tval_readable(duk_hthread *thr, duk_tval *tv, duk_bool_t error_aware) {
	DUK_CTX_ASSERT_VALID(thr);
	/* 'tv' may be NULL */

	if (tv == NULL) {
		duk_push_literal(thr, "none");
	} else {
		switch (DUK_TVAL_GET_TAG(tv)) {
		case DUK_TAG_STRING: {
			duk_hstring *h = DUK_TVAL_GET_STRING(tv);
			if (DUK_HSTRING_HAS_SYMBOL(h)) {
				/* XXX: string summary produces question marks
				 * so this is not very ideal.
				 */
				duk_push_literal(thr, "[Symbol ");
				duk_push_string(thr, duk__get_symbol_type_string(h));
				duk_push_literal(thr, " ");
				duk__push_hstring_readable_unicode(thr, h, DUK__READABLE_STRING_MAXCHARS);
				duk_push_literal(thr, "]");
				duk_concat(thr, 5);
				break;
			}
			duk__push_hstring_readable_unicode(thr, h, DUK__READABLE_STRING_MAXCHARS);
			break;
		}
		case DUK_TAG_OBJECT: {
			duk_hobject *h = DUK_TVAL_GET_OBJECT(tv);
			DUK_ASSERT(h != NULL);

			if (error_aware &&
			    duk_hobject_prototype_chain_contains(thr, h, thr->builtins[DUK_BIDX_ERROR_PROTOTYPE], 1 /*ignore_loop*/)) {
				/* Get error message in a side effect free way if
				 * possible; if not, summarize as a generic object.
				 * Error message currently gets quoted.
				 */
				/* XXX: better internal getprop call; get without side effects
				 * but traverse inheritance chain.
				 */
				duk_tval *tv_msg;
				tv_msg = duk_hobject_find_entry_tval_ptr_stridx(thr->heap, h, DUK_STRIDX_MESSAGE);
				if (tv_msg != NULL && DUK_TVAL_IS_STRING(tv_msg)) {
					/* It's critical to avoid recursion so
					 * only summarize a string .message.
					 */
					duk__push_hstring_readable_unicode(thr, DUK_TVAL_GET_STRING(tv_msg), DUK__READABLE_ERRMSG_MAXCHARS);
					break;
				}
			}
			duk_push_class_string_tval(thr, tv, 1 /*avoid_side_effects*/);
			break;
		}
		case DUK_TAG_BUFFER: {
			/* While plain buffers mimic Uint8Arrays, they summarize differently.
			 * This is useful so that the summarized string accurately reflects the
			 * internal type which may matter for figuring out bugs etc.
			 */
			/* XXX: Hex encoded, length limited buffer summary here? */
			duk_hbuffer *h = DUK_TVAL_GET_BUFFER(tv);
			DUK_ASSERT(h != NULL);
			duk_push_sprintf(thr, "[buffer:%ld]", (long) DUK_HBUFFER_GET_SIZE(h));
			break;
		}
		case DUK_TAG_POINTER: {
			/* Surround with parentheses like in JX, ensures NULL pointer
			 * is distinguishable from null value ("(null)" vs "null").
			 */
			duk_push_tval(thr, tv);
			duk_push_sprintf(thr, "(%s)", duk_to_string(thr, -1));
			duk_remove_m2(thr);
			break;
		}
		default: {
			duk_push_tval(thr, tv);
			break;
		}
		}
	}

	return duk_to_string(thr, -1);
}
DUK_INTERNAL const char *duk_push_string_tval_readable(duk_hthread *thr, duk_tval *tv) {
	DUK_ASSERT_API_ENTRY(thr);
	return duk__push_string_tval_readable(thr, tv, 0 /*error_aware*/);
}

DUK_INTERNAL const char *duk_push_string_readable(duk_hthread *thr, duk_idx_t idx) {
	DUK_ASSERT_API_ENTRY(thr);
	return duk_push_string_tval_readable(thr, duk_get_tval(thr, idx));
}

DUK_INTERNAL const char *duk_push_string_tval_readable_error(duk_hthread *thr, duk_tval *tv) {
	DUK_ASSERT_API_ENTRY(thr);
	return duk__push_string_tval_readable(thr, tv, 1 /*error_aware*/);
}

DUK_INTERNAL void duk_push_symbol_descriptive_string(duk_hthread *thr, duk_hstring *h) {
	const duk_uint8_t *p;
	const duk_uint8_t *p_end;
	const duk_uint8_t *q;

	DUK_ASSERT_API_ENTRY(thr);

	/* .toString() */
	duk_push_literal(thr, "Symbol(");
	p = (const duk_uint8_t *) DUK_HSTRING_GET_DATA(h);
	p_end = p + DUK_HSTRING_GET_BYTELEN(h);
	DUK_ASSERT(p[0] == 0xff || (p[0] & 0xc0) == 0x80);
	p++;
	for (q = p; q < p_end; q++) {
		if (*q == 0xffU) {
			/* Terminate either at end-of-string (but NUL MUST
			 * be accepted without terminating description) or
			 * 0xFF, which is used to mark start of unique trailer
			 * (and cannot occur in CESU-8 / extended UTF-8).
			 */
			break;
		}
	}
	duk_push_lstring(thr, (const char *) p, (duk_size_t) (q - p));
	duk_push_literal(thr, ")");
	duk_concat(thr, 3);
}

/*
 *  Functions
 */

#if 0  /* not used yet */
DUK_INTERNAL void duk_push_hnatfunc_name(duk_hthread *thr, duk_hnatfunc *h) {
	duk_c_function func;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(h != NULL);
	DUK_ASSERT(DUK_HOBJECT_IS_NATFUNC((duk_hobject *) h));

	duk_push_sprintf(thr, "native_");
	func = h->func;
	duk_push_string_funcptr(thr, (duk_uint8_t *) &func, sizeof(func));
	duk_push_sprintf(thr, "_%04x_%04x",
	                 (unsigned int) (duk_uint16_t) h->nargs,
	                 (unsigned int) (duk_uint16_t) h->magic);
	duk_concat(thr, 3);
}
#endif

/*
 *  duk_tval slice copy
 */

DUK_INTERNAL void duk_copy_tvals_incref(duk_hthread *thr, duk_tval *tv_dst, duk_tval *tv_src, duk_size_t count) {
	duk_tval *tv;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_UNREF(thr);
	DUK_ASSERT(count * sizeof(duk_tval) >= count);  /* no wrap */

	duk_memcpy_unsafe((void *) tv_dst, (const void *) tv_src, count * sizeof(duk_tval));

	tv = tv_dst;
	while (count-- > 0) {
		DUK_TVAL_INCREF(thr, tv);
		tv++;
	}
}

/* automatic undefs */
#undef DUK__ASSERT_SPACE
#undef DUK__CHECK_SPACE
#undef DUK__ERROR_STASH_SHARED
#undef DUK__PACK_ARGS
#undef DUK__READABLE_ERRMSG_MAXCHARS
#undef DUK__READABLE_STRING_MAXCHARS
#undef DUK__READABLE_SUMMARY_MAXCHARS
/*
 *  String manipulation
 */

/* #include duk_internal.h -> already included */

DUK_LOCAL void duk__concat_and_join_helper(duk_hthread *thr, duk_idx_t count_in, duk_bool_t is_join) {
	duk_uint_t count;
	duk_uint_t i;
	duk_size_t idx;
	duk_size_t len;
	duk_hstring *h;
	duk_uint8_t *buf;

	DUK_CTX_ASSERT_VALID(thr);

	if (DUK_UNLIKELY(count_in <= 0)) {
		if (count_in < 0) {
			DUK_ERROR_RANGE_INVALID_COUNT(thr);
			DUK_WO_NORETURN(return;);
		}
		DUK_ASSERT(count_in == 0);
		duk_push_hstring_empty(thr);
		return;
	}
	count = (duk_uint_t) count_in;

	if (is_join) {
		duk_size_t t1, t2, limit;
		h = duk_to_hstring(thr, -((duk_idx_t) count) - 1);
		DUK_ASSERT(h != NULL);

		/* A bit tricky overflow test, see doc/code-issues.rst. */
		t1 = (duk_size_t) DUK_HSTRING_GET_BYTELEN(h);
		t2 = (duk_size_t) (count - 1);
		limit = (duk_size_t) DUK_HSTRING_MAX_BYTELEN;
		if (DUK_UNLIKELY(t2 != 0 && t1 > limit / t2)) {
			/* Combined size of separators already overflows. */
			goto error_overflow;
		}
		len = (duk_size_t) (t1 * t2);
	} else {
		len = (duk_size_t) 0;
	}

	for (i = count; i >= 1; i--) {
		duk_size_t new_len;
		h = duk_to_hstring(thr, -((duk_idx_t) i));
		new_len = len + (duk_size_t) DUK_HSTRING_GET_BYTELEN(h);

		/* Impose a string maximum length, need to handle overflow
		 * correctly.
		 */
		if (new_len < len ||  /* wrapped */
		    new_len > (duk_size_t) DUK_HSTRING_MAX_BYTELEN) {
			goto error_overflow;
		}
		len = new_len;
	}

	DUK_DDD(DUK_DDDPRINT("join/concat %lu strings, total length %lu bytes",
	                     (unsigned long) count, (unsigned long) len));

	/* Use stack allocated buffer to ensure reachability in errors
	 * (e.g. intern error).
	 */
	buf = (duk_uint8_t *) duk_push_fixed_buffer_nozero(thr, len);
	DUK_ASSERT(buf != NULL);

	/* [ ... (sep) str1 str2 ... strN buf ] */

	idx = 0;
	for (i = count; i >= 1; i--) {
		if (is_join && i != count) {
			h = duk_require_hstring(thr, -((duk_idx_t) count) - 2);  /* extra -1 for buffer */
			duk_memcpy(buf + idx, DUK_HSTRING_GET_DATA(h), DUK_HSTRING_GET_BYTELEN(h));
			idx += DUK_HSTRING_GET_BYTELEN(h);
		}
		h = duk_require_hstring(thr, -((duk_idx_t) i) - 1);  /* extra -1 for buffer */
		duk_memcpy(buf + idx, DUK_HSTRING_GET_DATA(h), DUK_HSTRING_GET_BYTELEN(h));
		idx += DUK_HSTRING_GET_BYTELEN(h);
	}

	DUK_ASSERT(idx == len);

	/* [ ... (sep) str1 str2 ... strN buf ] */

	/* Get rid of the strings early to minimize memory use before intern. */

	if (is_join) {
		duk_replace(thr, -((duk_idx_t) count) - 2);  /* overwrite sep */
		duk_pop_n(thr, (duk_idx_t) count);
	} else {
		duk_replace(thr, -((duk_idx_t) count) - 1);  /* overwrite str1 */
		duk_pop_n(thr, (duk_idx_t) (count - 1));
	}

	/* [ ... buf ] */

	(void) duk_buffer_to_string(thr, -1);  /* Safe if inputs are safe. */

	/* [ ... res ] */
	return;

 error_overflow:
	DUK_ERROR_RANGE(thr, DUK_STR_RESULT_TOO_LONG);
	DUK_WO_NORETURN(return;);
}

DUK_EXTERNAL void duk_concat(duk_hthread *thr, duk_idx_t count) {
	DUK_ASSERT_API_ENTRY(thr);

	duk__concat_and_join_helper(thr, count, 0 /*is_join*/);
}

#if defined(DUK_USE_PREFER_SIZE)
DUK_INTERNAL void duk_concat_2(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);
	duk_concat(thr, 2);
}
#else  /* DUK_USE_PREFER_SIZE */
DUK_INTERNAL void duk_concat_2(duk_hthread *thr) {
	duk_hstring *h1;
	duk_hstring *h2;
	duk_uint8_t *buf;
	duk_size_t len1;
	duk_size_t len2;
	duk_size_t len;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(duk_get_top(thr) >= 2);  /* Trusted caller. */

	h1 = duk_to_hstring(thr, -2);
	h2 = duk_to_hstring(thr, -1);
	len1 = (duk_size_t) DUK_HSTRING_GET_BYTELEN(h1);
	len2 = (duk_size_t) DUK_HSTRING_GET_BYTELEN(h2);
	len = len1 + len2;
	if (DUK_UNLIKELY(len < len1 ||  /* wrapped */
	                 len > (duk_size_t) DUK_HSTRING_MAX_BYTELEN)) {
		goto error_overflow;
	}
	buf = (duk_uint8_t *) duk_push_fixed_buffer_nozero(thr, len);
	DUK_ASSERT(buf != NULL);

	duk_memcpy((void *) buf, (const void *) DUK_HSTRING_GET_DATA(h1), (size_t) len1);
	duk_memcpy((void *) (buf + len1), (const void *) DUK_HSTRING_GET_DATA(h2), (size_t) len2);
	(void) duk_buffer_to_string(thr, -1);  /* Safe if inputs are safe. */

	/* [ ... str1 str2 buf ] */

	duk_replace(thr, -3);
	duk_pop_unsafe(thr);
	return;

 error_overflow:
	DUK_ERROR_RANGE(thr, DUK_STR_RESULT_TOO_LONG);
	DUK_WO_NORETURN(return;);
}
#endif  /* DUK_USE_PREFER_SIZE */

DUK_EXTERNAL void duk_join(duk_hthread *thr, duk_idx_t count) {
	DUK_ASSERT_API_ENTRY(thr);

	duk__concat_and_join_helper(thr, count, 1 /*is_join*/);
}

/* XXX: could map/decode be unified with duk_unicode_support.c code?
 * Case conversion needs also the character surroundings though.
 */

DUK_EXTERNAL void duk_decode_string(duk_hthread *thr, duk_idx_t idx, duk_decode_char_function callback, void *udata) {
	duk_hstring *h_input;
	const duk_uint8_t *p, *p_start, *p_end;
	duk_codepoint_t cp;

	DUK_ASSERT_API_ENTRY(thr);

	h_input = duk_require_hstring(thr, idx);  /* Accept symbols. */
	DUK_ASSERT(h_input != NULL);

	p_start = (const duk_uint8_t *) DUK_HSTRING_GET_DATA(h_input);
	p_end = p_start + DUK_HSTRING_GET_BYTELEN(h_input);
	p = p_start;

	for (;;) {
		if (p >= p_end) {
			break;
		}
		cp = (duk_codepoint_t) duk_unicode_decode_xutf8_checked(thr, &p, p_start, p_end);
		callback(udata, cp);
	}
}

DUK_EXTERNAL void duk_map_string(duk_hthread *thr, duk_idx_t idx, duk_map_char_function callback, void *udata) {
	duk_hstring *h_input;
	duk_bufwriter_ctx bw_alloc;
	duk_bufwriter_ctx *bw;
	const duk_uint8_t *p, *p_start, *p_end;
	duk_codepoint_t cp;

	DUK_ASSERT_API_ENTRY(thr);

	idx = duk_normalize_index(thr, idx);

	h_input = duk_require_hstring(thr, idx);  /* Accept symbols. */
	DUK_ASSERT(h_input != NULL);

	bw = &bw_alloc;
	DUK_BW_INIT_PUSHBUF(thr, bw, DUK_HSTRING_GET_BYTELEN(h_input));  /* Reasonable output estimate. */

	p_start = (const duk_uint8_t *) DUK_HSTRING_GET_DATA(h_input);
	p_end = p_start + DUK_HSTRING_GET_BYTELEN(h_input);
	p = p_start;

	for (;;) {
		/* XXX: could write output in chunks with fewer ensure calls,
		 * but relative benefit would be small here.
		 */

		if (p >= p_end) {
			break;
		}
		cp = (duk_codepoint_t) duk_unicode_decode_xutf8_checked(thr, &p, p_start, p_end);
		cp = callback(udata, cp);

		DUK_BW_WRITE_ENSURE_XUTF8(thr, bw, cp);
	}

	DUK_BW_COMPACT(thr, bw);
	(void) duk_buffer_to_string(thr, -1);  /* Safe, extended UTF-8 encoded. */
	duk_replace(thr, idx);
}

DUK_EXTERNAL void duk_substring(duk_hthread *thr, duk_idx_t idx, duk_size_t start_offset, duk_size_t end_offset) {
	duk_hstring *h;
	duk_hstring *res;
	duk_size_t start_byte_offset;
	duk_size_t end_byte_offset;
	duk_size_t charlen;

	DUK_ASSERT_API_ENTRY(thr);

	idx = duk_require_normalize_index(thr, idx);  /* Accept symbols. */
	h = duk_require_hstring(thr, idx);
	DUK_ASSERT(h != NULL);

	charlen = DUK_HSTRING_GET_CHARLEN(h);
	if (end_offset >= charlen) {
		end_offset = charlen;
	}
	if (start_offset > end_offset) {
		start_offset = end_offset;
	}

	DUK_ASSERT_DISABLE(start_offset >= 0);
	DUK_ASSERT(start_offset <= end_offset && start_offset <= DUK_HSTRING_GET_CHARLEN(h));
	DUK_ASSERT_DISABLE(end_offset >= 0);
	DUK_ASSERT(end_offset >= start_offset && end_offset <= DUK_HSTRING_GET_CHARLEN(h));

	/* Guaranteed by string limits. */
	DUK_ASSERT(start_offset <= DUK_UINT32_MAX);
	DUK_ASSERT(end_offset <= DUK_UINT32_MAX);

	start_byte_offset = (duk_size_t) duk_heap_strcache_offset_char2byte(thr, h, (duk_uint_fast32_t) start_offset);
	end_byte_offset = (duk_size_t) duk_heap_strcache_offset_char2byte(thr, h, (duk_uint_fast32_t) end_offset);

	DUK_ASSERT(end_byte_offset >= start_byte_offset);
	DUK_ASSERT(end_byte_offset - start_byte_offset <= DUK_UINT32_MAX);  /* Guaranteed by string limits. */

	/* No size check is necessary. */
	res = duk_heap_strtable_intern_checked(thr,
	                                       DUK_HSTRING_GET_DATA(h) + start_byte_offset,
	                                       (duk_uint32_t) (end_byte_offset - start_byte_offset));

	duk_push_hstring(thr, res);
	duk_replace(thr, idx);
}

/* XXX: this is quite clunky.  Add Unicode helpers to scan backwards and
 * forwards with a callback to process codepoints?
 */
DUK_EXTERNAL void duk_trim(duk_hthread *thr, duk_idx_t idx) {
	duk_hstring *h;
	const duk_uint8_t *p, *p_start, *p_end, *p_tmp1, *p_tmp2;  /* pointers for scanning */
	const duk_uint8_t *q_start, *q_end;  /* start (incl) and end (excl) of trimmed part */
	duk_codepoint_t cp;

	DUK_ASSERT_API_ENTRY(thr);

	idx = duk_require_normalize_index(thr, idx);  /* Accept symbols. */
	h = duk_require_hstring(thr, idx);
	DUK_ASSERT(h != NULL);

	p_start = DUK_HSTRING_GET_DATA(h);
	p_end = p_start + DUK_HSTRING_GET_BYTELEN(h);

	p = p_start;
	while (p < p_end) {
		p_tmp1 = p;
		cp = (duk_codepoint_t) duk_unicode_decode_xutf8_checked(thr, &p_tmp1, p_start, p_end);
		if (!(duk_unicode_is_whitespace(cp) || duk_unicode_is_line_terminator(cp))) {
			break;
		}
		p = p_tmp1;
	}
	q_start = p;
	if (p == p_end) {
		/* Entire string is whitespace. */
		q_end = p;
		goto scan_done;
	}

	p = p_end;
	while (p > p_start) {
		p_tmp1 = p;
		while (p > p_start) {
			p--;
			if (((*p) & 0xc0) != 0x80) {
				break;
			}
		}
		p_tmp2 = p;

		cp = (duk_codepoint_t) duk_unicode_decode_xutf8_checked(thr, &p_tmp2, p_start, p_end);
		if (!(duk_unicode_is_whitespace(cp) || duk_unicode_is_line_terminator(cp))) {
			p = p_tmp1;
			break;
		}
	}
	q_end = p;

 scan_done:
	/* This may happen when forward and backward scanning disagree
	 * (possible for non-extended-UTF-8 strings).
	 */
	if (q_end < q_start) {
		q_end = q_start;
	}

	DUK_ASSERT(q_start >= p_start && q_start <= p_end);
	DUK_ASSERT(q_end >= p_start && q_end <= p_end);
	DUK_ASSERT(q_end >= q_start);

	DUK_DDD(DUK_DDDPRINT("trim: p_start=%p, p_end=%p, q_start=%p, q_end=%p",
	                     (const void *) p_start, (const void *) p_end,
	                     (const void *) q_start, (const void *) q_end));

	if (q_start == p_start && q_end == p_end) {
		DUK_DDD(DUK_DDDPRINT("nothing was trimmed: avoid interning (hashing etc)"));
		return;
	}

	duk_push_lstring(thr, (const char *) q_start, (duk_size_t) (q_end - q_start));
	duk_replace(thr, idx);
}

DUK_EXTERNAL duk_codepoint_t duk_char_code_at(duk_hthread *thr, duk_idx_t idx, duk_size_t char_offset) {
	duk_hstring *h;
	duk_ucodepoint_t cp;

	DUK_ASSERT_API_ENTRY(thr);

	/* XXX: Share code with String.prototype.charCodeAt?  Main difference
	 * is handling of clamped offsets.
	 */

	h = duk_require_hstring(thr, idx);  /* Accept symbols. */
	DUK_ASSERT(h != NULL);

	DUK_ASSERT_DISABLE(char_offset >= 0);  /* Always true, arg is unsigned. */
	if (char_offset >= DUK_HSTRING_GET_CHARLEN(h)) {
		return 0;
	}

	DUK_ASSERT(char_offset <= DUK_UINT_MAX);  /* Guaranteed by string limits. */
	cp = duk_hstring_char_code_at_raw(thr, h, (duk_uint_t) char_offset, 0 /*surrogate_aware*/);
	return (duk_codepoint_t) cp;
}
/*
 *  Date/time.
 */

/* #include duk_internal.h -> already included */

DUK_INTERNAL duk_double_t duk_time_get_ecmascript_time(duk_hthread *thr) {
	/* ECMAScript time, with millisecond fractions.  Exposed via
	 * duk_get_now() for example.
	 */
	DUK_UNREF(thr);
	return (duk_double_t) DUK_USE_DATE_GET_NOW(thr);
}

DUK_INTERNAL duk_double_t duk_time_get_ecmascript_time_nofrac(duk_hthread *thr) {
	/* ECMAScript time without millisecond fractions.  Exposed via
	 * the Date built-in which doesn't allow fractions.
	 */
	DUK_UNREF(thr);
	return (duk_double_t) DUK_FLOOR(DUK_USE_DATE_GET_NOW(thr));
}

DUK_INTERNAL duk_double_t duk_time_get_monotonic_time(duk_hthread *thr) {
	DUK_UNREF(thr);
#if defined(DUK_USE_GET_MONOTONIC_TIME)
	return (duk_double_t) DUK_USE_GET_MONOTONIC_TIME(thr);
#else
	return (duk_double_t) DUK_USE_DATE_GET_NOW(thr);
#endif
}

DUK_EXTERNAL duk_double_t duk_get_now(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_UNREF(thr);

	/* This API intentionally allows millisecond fractions. */
	return duk_time_get_ecmascript_time(thr);
}

#if 0  /* XXX: worth exposing? */
DUK_EXTERNAL duk_double_t duk_get_monotonic_time(duk_hthread *thr) {
	DUK_ASSERT_API_ENTRY(thr);
	DUK_UNREF(thr);

	return duk_time_get_monotonic_time(thr);
}
#endif

DUK_EXTERNAL void duk_time_to_components(duk_hthread *thr, duk_double_t timeval, duk_time_components *comp) {
	duk_int_t parts[DUK_DATE_IDX_NUM_PARTS];
	duk_double_t dparts[DUK_DATE_IDX_NUM_PARTS];
	duk_uint_t flags;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(comp != NULL);  /* XXX: or check? */
	DUK_UNREF(thr);

	/* Convert as one-based, but change month to zero-based to match the
	 * ECMAScript Date built-in behavior 1:1.
	 */
	flags = DUK_DATE_FLAG_ONEBASED | DUK_DATE_FLAG_NAN_TO_ZERO;

	duk_bi_date_timeval_to_parts(timeval, parts, dparts, flags);

	/* XXX: sub-millisecond accuracy for the API */

	DUK_ASSERT(dparts[DUK_DATE_IDX_MONTH] >= 1.0 && dparts[DUK_DATE_IDX_MONTH] <= 12.0);
	comp->year = dparts[DUK_DATE_IDX_YEAR];
	comp->month = dparts[DUK_DATE_IDX_MONTH] - 1.0;
	comp->day = dparts[DUK_DATE_IDX_DAY];
	comp->hours = dparts[DUK_DATE_IDX_HOUR];
	comp->minutes = dparts[DUK_DATE_IDX_MINUTE];
	comp->seconds = dparts[DUK_DATE_IDX_SECOND];
	comp->milliseconds = dparts[DUK_DATE_IDX_MILLISECOND];
	comp->weekday = dparts[DUK_DATE_IDX_WEEKDAY];
}

DUK_EXTERNAL duk_double_t duk_components_to_time(duk_hthread *thr, duk_time_components *comp) {
	duk_double_t d;
	duk_double_t dparts[DUK_DATE_IDX_NUM_PARTS];
	duk_uint_t flags;

	DUK_ASSERT_API_ENTRY(thr);
	DUK_ASSERT(comp != NULL);  /* XXX: or check? */
	DUK_UNREF(thr);

	/* Match Date constructor behavior (with UTC time).  Month is given
	 * as zero-based.  Day-of-month is given as one-based so normalize
	 * it to zero-based as the internal conversion helpers expects all
	 * components to be zero-based.
	 */
	flags = 0;

	/* XXX: expensive conversion; use array format in API instead, or unify
	 * time provider and time API to use same struct?
	 */

	dparts[DUK_DATE_IDX_YEAR] = comp->year;
	dparts[DUK_DATE_IDX_MONTH] = comp->month;
	dparts[DUK_DATE_IDX_DAY] = comp->day - 1.0;
	dparts[DUK_DATE_IDX_HOUR] = comp->hours;
	dparts[DUK_DATE_IDX_MINUTE] = comp->minutes;
	dparts[DUK_DATE_IDX_SECOND] = comp->seconds;
	dparts[DUK_DATE_IDX_MILLISECOND] = comp->milliseconds;
	dparts[DUK_DATE_IDX_WEEKDAY] = 0;  /* ignored */

	d = duk_bi_date_get_timeval_from_dparts(dparts, flags);

	return d;
}
/*
 *  Array built-ins
 *
 *  Most Array built-ins are intentionally generic in ECMAScript, and are
 *  intended to work even when the 'this' binding is not an Array instance.
 *  This ECMAScript feature is also used by much real world code.  For this
 *  reason the implementations here don't assume exotic Array behavior or
 *  e.g. presence of a .length property.  However, some algorithms have a
 *  fast path for duk_harray backed actual Array instances, enabled when
 *  footprint is not a concern.
 *
 *  XXX: the "Throw" flag should be set for (almost?) all [[Put]] and
 *  [[Delete]] operations, but it's currently false throughout.  Go through
 *  all put/delete cases and check throw flag use.  Need a new API primitive
 *  which allows throws flag to be specified.
 *
 *  XXX: array lengths above 2G won't work reliably.  There are many places
 *  where one needs a full signed 32-bit range ([-0xffffffff, 0xffffffff],
 *  i.e. -33- bits).  Although array 'length' cannot be written to be outside
 *  the unsigned 32-bit range (E5.1 Section 15.4.5.1 throws a RangeError if so)
 *  some intermediate values may be above 0xffffffff and this may not be always
 *  correctly handled now (duk_uint32_t is not enough for all algorithms).
 *  For instance, push() can legitimately write entries beyond length 0xffffffff
 *  and cause a RangeError only at the end.  To do this properly, the current
 *  push() implementation tracks the array index using a 'double' instead of a
 *  duk_uint32_t (which is somewhat awkward).  See test-bi-array-push-maxlen.js.
 *
 *  On using "put" vs. "def" prop
 *  =============================
 *
 *  Code below must be careful to use the appropriate primitive as it matters
 *  for compliance.  When using "put" there may be inherited properties in
 *  Array.prototype which cause side effects when values are written.  When
 *  using "define" there are no such side effects, and many test262 test cases
 *  check for this (for real world code, such side effects are very rare).
 *  Both "put" and "define" are used in the E5.1 specification; as a rule,
 *  "put" is used when modifying an existing array (or a non-array 'this'
 *  binding) and "define" for setting values into a fresh result array.
 */

/* #include duk_internal.h -> already included */

/* Perform an intermediate join when this many elements have been pushed
 * on the value stack.
 */
#define  DUK__ARRAY_MID_JOIN_LIMIT  4096

#if defined(DUK_USE_ARRAY_BUILTIN)

/*
 *  Shared helpers.
 */

/* Shared entry code for many Array built-ins: the 'this' binding is pushed
 * on the value stack and object coerced, and the current .length is returned.
 * Note that length is left on stack (it could be popped, but that's not
 * usually necessary because call handling will clean it up automatically).
 */
DUK_LOCAL duk_uint32_t duk__push_this_obj_len_u32(duk_hthread *thr) {
	duk_uint32_t len;

	/* XXX: push more directly? */
	(void) duk_push_this_coercible_to_object(thr);
	DUK_HOBJECT_ASSERT_VALID(duk_get_hobject(thr, -1));
	duk_get_prop_stridx_short(thr, -1, DUK_STRIDX_LENGTH);
	len = duk_to_uint32(thr, -1);

	/* -> [ ... ToObject(this) ToUint32(length) ] */
	return len;
}

DUK_LOCAL duk_uint32_t duk__push_this_obj_len_u32_limited(duk_hthread *thr) {
	/* Range limited to [0, 0x7fffffff] range, i.e. range that can be
	 * represented with duk_int32_t.  Use this when the method doesn't
	 * handle the full 32-bit unsigned range correctly.
	 */
	duk_uint32_t ret = duk__push_this_obj_len_u32(thr);
	if (DUK_UNLIKELY(ret >= 0x80000000UL)) {
		DUK_ERROR_RANGE_INVALID_LENGTH(thr);
		DUK_WO_NORETURN(return 0U;);
	}
	return ret;
}

#if defined(DUK_USE_ARRAY_FASTPATH)
/* Check if 'this' binding is an Array instance (duk_harray) which satisfies
 * a few other guarantees for fast path operation.  The fast path doesn't
 * need to handle all operations, even for duk_harrays, but must handle a
 * significant fraction to improve performance.  Return a non-NULL duk_harray
 * pointer when all fast path criteria are met, NULL otherwise.
 */
DUK_LOCAL duk_harray *duk__arraypart_fastpath_this(duk_hthread *thr) {
	duk_tval *tv;
	duk_hobject *h;
	duk_uint_t flags_mask, flags_bits, flags_value;

	DUK_ASSERT(thr->valstack_bottom > thr->valstack);  /* because call in progress */
	tv = DUK_GET_THIS_TVAL_PTR(thr);

	/* Fast path requires that 'this' is a duk_harray.  Read only arrays
	 * (ROM backed) are also rejected for simplicity.
	 */
	if (!DUK_TVAL_IS_OBJECT(tv)) {
		DUK_DD(DUK_DDPRINT("reject array fast path: not an object"));
		return NULL;
	}
	h = DUK_TVAL_GET_OBJECT(tv);
	DUK_ASSERT(h != NULL);
	flags_mask = DUK_HOBJECT_FLAG_ARRAY_PART | \
	             DUK_HOBJECT_FLAG_EXOTIC_ARRAY | \
	             DUK_HEAPHDR_FLAG_READONLY;
	flags_bits = DUK_HOBJECT_FLAG_ARRAY_PART | \
	             DUK_HOBJECT_FLAG_EXOTIC_ARRAY;
	flags_value = DUK_HEAPHDR_GET_FLAGS_RAW((duk_heaphdr *) h);
	if ((flags_value & flags_mask) != flags_bits) {
		DUK_DD(DUK_DDPRINT("reject array fast path: object flag check failed"));
		return NULL;
	}

	/* In some cases a duk_harray's 'length' may be larger than the
	 * current array part allocation.  Avoid the fast path in these
	 * cases, so that all fast path code can safely assume that all
	 * items in the range [0,length[ are backed by the current array
	 * part allocation.
	 */
	if (((duk_harray *) h)->length > DUK_HOBJECT_GET_ASIZE(h)) {
		DUK_DD(DUK_DDPRINT("reject array fast path: length > array part size"));
		return NULL;
	}

	/* Guarantees for fast path. */
	DUK_ASSERT(h != NULL);
	DUK_ASSERT(DUK_HOBJECT_GET_ASIZE(h) == 0 || DUK_HOBJECT_A_GET_BASE(thr->heap, h) != NULL);
	DUK_ASSERT(((duk_harray *) h)->length <= DUK_HOBJECT_GET_ASIZE(h));

	DUK_DD(DUK_DDPRINT("array fast path allowed for: %!O", (duk_heaphdr *) h));
	return (duk_harray *) h;
}
#endif  /* DUK_USE_ARRAY_FASTPATH */

/*
 *  Constructor
 */

DUK_INTERNAL duk_ret_t duk_bi_array_constructor(duk_hthread *thr) {
	duk_idx_t nargs;
	duk_harray *a;
	duk_double_t d;
	duk_uint32_t len;
	duk_uint32_t len_prealloc;

	nargs = duk_get_top(thr);

	if (nargs == 1 && duk_is_number(thr, 0)) {
		/* XXX: expensive check (also shared elsewhere - so add a shared internal API call?) */
		d = duk_get_number(thr, 0);
		len = duk_to_uint32(thr, 0);
		if (((duk_double_t) len) != d) {
			DUK_DCERROR_RANGE_INVALID_LENGTH(thr);
		}

		/* For small lengths create a dense preallocated array.
		 * For large arrays preallocate an initial part.
		 */
		len_prealloc = len < 64 ? len : 64;
		a = duk_push_harray_with_size(thr, len_prealloc);
		DUK_ASSERT(a != NULL);
		DUK_ASSERT(!duk_is_bare_object(thr, -1));
		a->length = len;
		return 1;
	}

	duk_pack(thr, nargs);
	return 1;
}

/*
 *  isArray()
 */

DUK_INTERNAL duk_ret_t duk_bi_array_constructor_is_array(duk_hthread *thr) {
	duk_hobject *h;

	h = duk_get_hobject_with_class(thr, 0, DUK_HOBJECT_CLASS_ARRAY);
	duk_push_boolean(thr, (h != NULL));
	return 1;
}

/*
 *  toString()
 */

DUK_INTERNAL duk_ret_t duk_bi_array_prototype_to_string(duk_hthread *thr) {
	(void) duk_push_this_coercible_to_object(thr);
	duk_get_prop_stridx_short(thr, -1, DUK_STRIDX_JOIN);

	/* [ ... this func ] */
	if (!duk_is_callable(thr, -1)) {
		/* Fall back to the initial (original) Object.toString().  We don't
		 * currently have pointers to the built-in functions, only the top
		 * level global objects (like "Array") so this is now done in a bit
		 * of a hacky manner.  It would be cleaner to push the (original)
		 * function and use duk_call_method().
		 */

		/* XXX: 'this' will be ToObject() coerced twice, which is incorrect
		 * but should have no visible side effects.
		 */
		DUK_DDD(DUK_DDDPRINT("this.join is not callable, fall back to (original) Object.toString"));
		duk_set_top(thr, 0);
		return duk_bi_object_prototype_to_string(thr);  /* has access to 'this' binding */
	}

	/* [ ... this func ] */

	duk_insert(thr, -2);

	/* [ ... func this ] */

	DUK_DDD(DUK_DDDPRINT("calling: func=%!iT, this=%!iT",
	                     (duk_tval *) duk_get_tval(thr, -2),
	                     (duk_tval *) duk_get_tval(thr, -1)));
	duk_call_method(thr, 0);

	return 1;
}

/*
 *  concat()
 */

DUK_INTERNAL duk_ret_t duk_bi_array_prototype_concat(duk_hthread *thr) {
	duk_idx_t i, n;
	duk_uint32_t j, idx, len;
	duk_hobject *h;
	duk_size_t tmp_len;

	/* XXX: In ES2015 Array .length can be up to 2^53-1.  The current
	 * implementation is limited to 2^32-1.
	 */

	/* XXX: Fast path for array 'this' and array element. */

	/* XXX: The insert here is a bit expensive if there are a lot of items.
	 * It could also be special cased in the outermost for loop quite easily
	 * (as the element is dup()'d anyway).
	 */

	(void) duk_push_this_coercible_to_object(thr);
	duk_insert(thr, 0);
	n = duk_get_top(thr);
	duk_push_array(thr);  /* -> [ ToObject(this) item1 ... itemN arr ] */

	/* NOTE: The Array special behaviors are NOT invoked by duk_xdef_prop_index()
	 * (which differs from the official algorithm).  If no error is thrown, this
	 * doesn't matter as the length is updated at the end.  However, if an error
	 * is thrown, the length will be unset.  That shouldn't matter because the
	 * caller won't get a reference to the intermediate value.
	 */

	idx = 0;
	for (i = 0; i < n; i++) {
		duk_bool_t spreadable;
		duk_bool_t need_has_check;

		DUK_ASSERT_TOP(thr, n + 1);

		/* [ ToObject(this) item1 ... itemN arr ] */

		h = duk_get_hobject(thr, i);

		if (h == NULL) {
			spreadable = 0;
		} else {
#if defined(DUK_USE_SYMBOL_BUILTIN)
			duk_get_prop_stridx(thr, i, DUK_STRIDX_WELLKNOWN_SYMBOL_IS_CONCAT_SPREADABLE);
			if (duk_is_undefined(thr, -1)) {
				spreadable = (DUK_HOBJECT_GET_CLASS_NUMBER(h) == DUK_HOBJECT_CLASS_ARRAY);
			} else {
				spreadable = duk_to_boolean(thr, -1);
			}
			duk_pop_nodecref_unsafe(thr);
#else
			spreadable = (DUK_HOBJECT_GET_CLASS_NUMBER(h) == DUK_HOBJECT_CLASS_ARRAY);
#endif
		}

		if (!spreadable) {
			duk_dup(thr, i);
			duk_xdef_prop_index_wec(thr, -2, idx);
			idx++;
			if (DUK_UNLIKELY(idx == 0U)) {
				/* Index after update is 0, and index written
				 * was 0xffffffffUL which is no longer a valid
				 * array index.
				 */
				goto fail_wrap;
			}
			continue;
		}

		DUK_ASSERT(duk_is_object(thr, i));
		need_has_check = (DUK_HOBJECT_IS_PROXY(h) != 0);  /* Always 0 w/o Proxy support. */

		/* [ ToObject(this) item1 ... itemN arr ] */

		tmp_len = duk_get_length(thr, i);
		len = (duk_uint32_t) tmp_len;
		if (DUK_UNLIKELY(tmp_len != (duk_size_t) len)) {
			goto fail_wrap;
		}
		if (DUK_UNLIKELY(idx + len < idx)) {
			/* Result length must be at most 0xffffffffUL to be
			 * a valid 32-bit array index.
			 */
			goto fail_wrap;
		}
		for (j = 0; j < len; j++) {
			/* For a Proxy element, an explicit 'has' check is
			 * needed to allow the Proxy to present gaps.
			 */
			if (need_has_check) {
				if (duk_has_prop_index(thr, i, j)) {
					duk_get_prop_index(thr, i, j);
					duk_xdef_prop_index_wec(thr, -2, idx);
				}
			} else {
				if (duk_get_prop_index(thr, i, j)) {
					duk_xdef_prop_index_wec(thr, -2, idx);
				} else {
					duk_pop_undefined(thr);
				}
			}
			idx++;
			DUK_ASSERT(idx != 0U);  /* Wrap check above. */
		}
	}

	/* ES5.1 has a specification "bug" in that nonexistent trailing
	 * elements don't affect the result .length.  Test262 and other
	 * engines disagree, and the specification bug was fixed in ES2015
	 * (see NOTE 1 in https://www.ecma-international.org/ecma-262/6.0/#sec-array.prototype.concat).
	 */
	duk_push_uarridx(thr, idx);
	duk_xdef_prop_stridx_short(thr, -2, DUK_STRIDX_LENGTH, DUK_PROPDESC_FLAGS_W);

	DUK_ASSERT_TOP(thr, n + 1);
	return 1;

 fail_wrap:
	DUK_ERROR_RANGE_INVALID_LENGTH(thr);
	DUK_WO_NORETURN(return 0;);
}

/*
 *  join(), toLocaleString()
 *
 *  Note: checking valstack is necessary, but only in the per-element loop.
 *
 *  Note: the trivial approach of pushing all the elements on the value stack
 *  and then calling duk_join() fails when the array contains a large number
 *  of elements.  This problem can't be offloaded to duk_join() because the
 *  elements to join must be handled here and have special handling.  Current
 *  approach is to do intermediate joins with very large number of elements.
 *  There is no fancy handling; the prefix gets re-joined multiple times.
 */

DUK_INTERNAL duk_ret_t duk_bi_array_prototype_join_shared(duk_hthread *thr) {
	duk_uint32_t len, count;
	duk_uint32_t idx;
	duk_small_int_t to_locale_string = duk_get_current_magic(thr);
	duk_idx_t valstack_required;

	/* For join(), nargs is 1.  For toLocaleString(), nargs is 0 and
	 * setting the top essentially pushes an undefined to the stack,
	 * thus defaulting to a comma separator.
	 */
	duk_set_top(thr, 1);
	if (duk_is_undefined(thr, 0)) {
		duk_pop_undefined(thr);
		duk_push_hstring_stridx(thr, DUK_STRIDX_COMMA);
	} else {
		duk_to_string(thr, 0);
	}

	len = duk__push_this_obj_len_u32(thr);

	/* [ sep ToObject(this) len ] */

	DUK_DDD(DUK_DDDPRINT("sep=%!T, this=%!T, len=%lu",
	                     (duk_tval *) duk_get_tval(thr, 0),
	                     (duk_tval *) duk_get_tval(thr, 1),
	                     (unsigned long) len));

	/* The extra (+4) is tight. */
	valstack_required = (duk_idx_t) ((len >= DUK__ARRAY_MID_JOIN_LIMIT ?
	                                  DUK__ARRAY_MID_JOIN_LIMIT : len) + 4);
	duk_require_stack(thr, valstack_required);

	duk_dup_0(thr);

	/* [ sep ToObject(this) len sep ] */

	count = 0;
	idx = 0;
	for (;;) {
		DUK_DDD(DUK_DDDPRINT("join idx=%ld", (long) idx));
		if (count >= DUK__ARRAY_MID_JOIN_LIMIT ||   /* intermediate join to avoid valstack overflow */
		    idx >= len) { /* end of loop (careful with len==0) */
			/* [ sep ToObject(this) len sep str0 ... str(count-1) ] */
			DUK_DDD(DUK_DDDPRINT("mid/final join, count=%ld, idx=%ld, len=%ld",
			                     (long) count, (long) idx, (long) len));
			duk_join(thr, (duk_idx_t) count);  /* -> [ sep ToObject(this) len str ] */
			duk_dup_0(thr);                    /* -> [ sep ToObject(this) len str sep ] */
			duk_insert(thr, -2);               /* -> [ sep ToObject(this) len sep str ] */
			count = 1;
		}
		if (idx >= len) {
			/* if true, the stack already contains the final result */
			break;
		}

		duk_get_prop_index(thr, 1, (duk_uarridx_t) idx);
		if (duk_is_null_or_undefined(thr, -1)) {
			duk_pop_nodecref_unsafe(thr);
			duk_push_hstring_empty(thr);
		} else {
			if (to_locale_string) {
				duk_to_object(thr, -1);
				duk_get_prop_stridx_short(thr, -1, DUK_STRIDX_TO_LOCALE_STRING);
				duk_insert(thr, -2);  /* -> [ ... toLocaleString ToObject(val) ] */
				duk_call_method(thr, 0);
			}
			duk_to_string(thr, -1);
		}

		count++;
		idx++;
	}

	/* [ sep ToObject(this) len sep result ] */

	return 1;
}

/*
 *  pop(), push()
 */

#if defined(DUK_USE_ARRAY_FASTPATH)
DUK_LOCAL duk_ret_t duk__array_pop_fastpath(duk_hthread *thr, duk_harray *h_arr) {
	duk_tval *tv_arraypart;
	duk_tval *tv_val;
	duk_uint32_t len;

	tv_arraypart = DUK_HOBJECT_A_GET_BASE(thr->heap, (duk_hobject *) h_arr);
	len = h_arr->length;
	if (len <= 0) {
		/* nop, return undefined */
		return 0;
	}

	len--;
	h_arr->length = len;

	/* Fast path doesn't check for an index property inherited from
	 * Array.prototype.  This is quite often acceptable; if not,
	 * disable fast path.
	 */
	DUK_ASSERT_VS_SPACE(thr);
	tv_val = tv_arraypart + len;
	if (DUK_TVAL_IS_UNUSED(tv_val)) {
		/* No net refcount change.  Value stack already has
		 * 'undefined' based on value stack init policy.
		 */
		DUK_ASSERT(DUK_TVAL_IS_UNDEFINED(thr->valstack_top));
		DUK_ASSERT(DUK_TVAL_IS_UNUSED(tv_val));
	} else {
		/* No net refcount change. */
		DUK_TVAL_SET_TVAL(thr->valstack_top, tv_val);
		DUK_TVAL_SET_UNUSED(tv_val);
	}
	thr->valstack_top++;

	/* XXX: there's no shrink check in the fast path now */

	return 1;
}
#endif  /* DUK_USE_ARRAY_FASTPATH */

DUK_INTERNAL duk_ret_t duk_bi_array_prototype_pop(duk_hthread *thr) {
	duk_uint32_t len;
	duk_uint32_t idx;
#if defined(DUK_USE_ARRAY_FASTPATH)
	duk_harray *h_arr;
#endif

	DUK_ASSERT_TOP(thr, 0);

#if defined(DUK_USE_ARRAY_FASTPATH)
	h_arr = duk__arraypart_fastpath_this(thr);
	if (h_arr) {
		return duk__array_pop_fastpath(thr, h_arr);
	}
#endif

	/* XXX: Merge fastpath check into a related call (push this, coerce length, etc)? */

	len = duk__push_this_obj_len_u32(thr);
	if (len == 0) {
		duk_push_int(thr, 0);
		duk_put_prop_stridx_short(thr, 0, DUK_STRIDX_LENGTH);
		return 0;
	}
	idx = len - 1;

	duk_get_prop_index(thr, 0, (duk_uarridx_t) idx);
	duk_del_prop_index(thr, 0, (duk_uarridx_t) idx);
	duk_push_u32(thr, idx);
	duk_put_prop_stridx_short(thr, 0, DUK_STRIDX_LENGTH);
	return 1;
}

#if defined(DUK_USE_ARRAY_FASTPATH)
DUK_LOCAL duk_ret_t duk__array_push_fastpath(duk_hthread *thr, duk_harray *h_arr) {
	duk_tval *tv_arraypart;
	duk_tval *tv_src;
	duk_tval *tv_dst;
	duk_uint32_t len;
	duk_idx_t i, n;

	len = h_arr->length;
	tv_arraypart = DUK_HOBJECT_A_GET_BASE(thr->heap, (duk_hobject *) h_arr);

	n = (duk_idx_t) (thr->valstack_top - thr->valstack_bottom);
	DUK_ASSERT(n >= 0);
	DUK_ASSERT((duk_uint32_t) n <= DUK_UINT32_MAX);
	if (DUK_UNLIKELY(len + (duk_uint32_t) n < len)) {
		DUK_D(DUK_DPRINT("Array.prototype.push() would go beyond 32-bit length, throw"));
		DUK_DCERROR_RANGE_INVALID_LENGTH(thr);  /* != 0 return value returned as is by caller */
	}
	if (len + (duk_uint32_t) n > DUK_HOBJECT_GET_ASIZE((duk_hobject *) h_arr)) {
		/* Array part would need to be extended.  Rely on slow path
		 * for now.
		 *
		 * XXX: Rework hobject code a bit and add extend support.
		 */
		return 0;
	}

	tv_src = thr->valstack_bottom;
	tv_dst = tv_arraypart + len;
	for (i = 0; i < n; i++) {
		/* No net refcount change; reset value stack values to
		 * undefined to satisfy value stack init policy.
		 */
		DUK_TVAL_SET_TVAL(tv_dst, tv_src);
		DUK_TVAL_SET_UNDEFINED(tv_src);
		tv_src++;
		tv_dst++;
	}
	thr->valstack_top = thr->valstack_bottom;
	len += (duk_uint32_t) n;
	h_arr->length = len;

	DUK_ASSERT((duk_uint_t) len == len);
	duk_push_uint(thr, (duk_uint_t) len);
	return 1;
}
#endif  /* DUK_USE_ARRAY_FASTPATH */

DUK_INTERNAL duk_ret_t duk_bi_array_prototype_push(duk_hthread *thr) {
	/* Note: 'this' is not necessarily an Array object.  The push()
	 * algorithm is supposed to work for other kinds of objects too,
	 * so the algorithm has e.g. an explicit update for the 'length'
	 * property which is normally "magical" in arrays.
	 */

	duk_uint32_t len;
	duk_idx_t i, n;
#if defined(DUK_USE_ARRAY_FASTPATH)
	duk_harray *h_arr;
#endif

#if defined(DUK_USE_ARRAY_FASTPATH)
	h_arr = duk__arraypart_fastpath_this(thr);
	if (h_arr) {
		duk_ret_t rc;
		rc = duk__array_push_fastpath(thr, h_arr);
		if (rc != 0) {
			return rc;
		}
		DUK_DD(DUK_DDPRINT("array push() fast path exited, resize case"));
	}
#endif

	n = duk_get_top(thr);
	len = duk__push_this_obj_len_u32(thr);

	/* [ arg1 ... argN obj length ] */

	/* Technically Array.prototype.push() can create an Array with length
	 * longer than 2^32-1, i.e. outside the 32-bit range.  The final length
	 * is *not* wrapped to 32 bits in the specification.
	 *
	 * This implementation tracks length with a uint32 because it's much
	 * more practical.
	 *
	 * See: test-bi-array-push-maxlen.js.
	 */

	if (len + (duk_uint32_t) n < len) {
		DUK_D(DUK_DPRINT("Array.prototype.push() would go beyond 32-bit length, throw"));
		DUK_DCERROR_RANGE_INVALID_LENGTH(thr);
	}

	for (i = 0; i < n; i++) {
		duk_dup(thr, i);
		duk_put_prop_index(thr, -3, (duk_uarridx_t) (len + (duk_uint32_t) i));
	}
	len += (duk_uint32_t) n;

	duk_push_u32(thr, len);
	duk_dup_top(thr);
	duk_put_prop_stridx_short(thr, -4, DUK_STRIDX_LENGTH);

	/* [ arg1 ... argN obj length new_length ] */
	return 1;
}

/*
 *  sort()
 *
 *  Currently qsort with random pivot.  This is now really, really slow,
 *  because there is no fast path for array parts.
 *
 *  Signed indices are used because qsort() leaves and degenerate cases
 *  may use a negative offset.
 */

DUK_LOCAL duk_small_int_t duk__array_sort_compare(duk_hthread *thr, duk_int_t idx1, duk_int_t idx2) {
	duk_bool_t have1, have2;
	duk_bool_t undef1, undef2;
	duk_small_int_t ret;
	duk_idx_t idx_obj = 1;  /* fixed offsets in valstack */
	duk_idx_t idx_fn = 0;
	duk_hstring *h1, *h2;

	/* Fast exit if indices are identical.  This is valid for a non-existent property,
	 * for an undefined value, and almost always for ToString() coerced comparison of
	 * arbitrary values (corner cases where this is not the case include e.g. a an
	 * object with varying ToString() coercion).
	 *
	 * The specification does not prohibit "caching" of values read from the array, so
	 * assuming equality for comparing an index with itself falls into the category of
	 * "caching".
	 *
	 * Also, compareFn may be inconsistent, so skipping a call to compareFn here may
	 * have an effect on the final result.  The specification does not require any
	 * specific behavior for inconsistent compare functions, so again, this fast path
	 * is OK.
	 */

	if (idx1 == idx2) {
		DUK_DDD(DUK_DDDPRINT("duk__array_sort_compare: idx1=%ld, idx2=%ld -> indices identical, quick exit",
		                     (long) idx1, (long) idx2));
		return 0;
	}

	have1 = duk_get_prop_index(thr, idx_obj, (duk_uarridx_t) idx1);
	have2 = duk_get_prop_index(thr, idx_obj, (duk_uarridx_t) idx2);

	DUK_DDD(DUK_DDDPRINT("duk__array_sort_compare: idx1=%ld, idx2=%ld, have1=%ld, have2=%ld, val1=%!T, val2=%!T",
	                     (long) idx1, (long) idx2, (long) have1, (long) have2,
	                     (duk_tval *) duk_get_tval(thr, -2), (duk_tval *) duk_get_tval(thr, -1)));

	if (have1) {
		if (have2) {
			;
		} else {
			ret = -1;
			goto pop_ret;
		}
	} else {
		if (have2) {
			ret = 1;
			goto pop_ret;
		} else {
			ret = 0;
			goto pop_ret;
		}
	}

	undef1 = duk_is_undefined(thr, -2);
	undef2 = duk_is_undefined(thr, -1);
	if (undef1) {
		if (undef2) {
			ret = 0;
			goto pop_ret;
		} else {
			ret = 1;
			goto pop_ret;
		}
	} else {
		if (undef2) {
			ret = -1;
			goto pop_ret;
		} else {
			;
		}
	}

	if (!duk_is_undefined(thr, idx_fn)) {
		duk_double_t d;

		/* No need to check callable; duk_call() will do that. */
		duk_dup(thr, idx_fn);    /* -> [ ... x y fn ] */
		duk_insert(thr, -3);     /* -> [ ... fn x y ] */
		duk_call(thr, 2);        /* -> [ ... res ] */

		/* ES5 is a bit vague about what to do if the return value is
		 * not a number.  ES2015 provides a concrete description:
		 * http://www.ecma-international.org/ecma-262/6.0/#sec-sortcompare.
		 */

		d = duk_to_number_m1(thr);
		if (d < 0.0) {
			ret = -1;
		} else if (d > 0.0) {
			ret = 1;
		} else {
			/* Because NaN compares to false, NaN is handled here
			 * without an explicit check above.
			 */
			ret = 0;
		}

		duk_pop_nodecref_unsafe(thr);
		DUK_DDD(DUK_DDDPRINT("-> result %ld (from comparefn, after coercion)", (long) ret));
		return ret;
	}

	/* string compare is the default (a bit oddly) */

	/* XXX: any special handling for plain array; causes repeated coercion now? */
	h1 = duk_to_hstring(thr, -2);
	h2 = duk_to_hstring_m1(thr);
	DUK_ASSERT(h1 != NULL);
	DUK_ASSERT(h2 != NULL);

	ret = duk_js_string_compare(h1, h2);  /* retval is directly usable */
	goto pop_ret;

 pop_ret:
	duk_pop_2_unsafe(thr);
	DUK_DDD(DUK_DDDPRINT("-> result %ld", (long) ret));
	return ret;
}

DUK_LOCAL void duk__array_sort_swap(duk_hthread *thr, duk_int_t l, duk_int_t r) {
	duk_bool_t have_l, have_r;
	duk_idx_t idx_obj = 1;  /* fixed offset in valstack */

	if (l == r) {
		return;
	}

	/* swap elements; deal with non-existent elements correctly */
	have_l = duk_get_prop_index(thr, idx_obj, (duk_uarridx_t) l);
	have_r = duk_get_prop_index(thr, idx_obj, (duk_uarridx_t) r);

	if (have_r) {
		/* right exists, [[Put]] regardless whether or not left exists */
		duk_put_prop_index(thr, idx_obj, (duk_uarridx_t) l);
	} else {
		duk_del_prop_index(thr, idx_obj, (duk_uarridx_t) l);
		duk_pop_undefined(thr);
	}

	if (have_l) {
		duk_put_prop_index(thr, idx_obj, (duk_uarridx_t) r);
	} else {
		duk_del_prop_index(thr, idx_obj, (duk_uarridx_t) r);
		duk_pop_undefined(thr);
	}
}

#if defined(DUK_USE_DEBUG_LEVEL) && (DUK_USE_DEBUG_LEVEL >= 2)
/* Debug print which visualizes the qsort partitioning process. */
DUK_LOCAL void duk__debuglog_qsort_state(duk_hthread *thr, duk_int_t lo, duk_int_t hi, duk_int_t pivot) {
	char buf[4096];
	char *ptr = buf;
	duk_int_t i, n;
	n = (duk_int_t) duk_get_length(thr, 1);
	if (n > 4000) {
		n = 4000;
	}
	*ptr++ = '[';
	for (i = 0; i < n; i++) {
		if (i == pivot) {
			*ptr++ = '|';
		} else if (i == lo) {
			*ptr++ = '<';
		} else if (i == hi) {
			*ptr++ = '>';
		} else if (i >= lo && i <= hi) {
			*ptr++ = '-';
		} else {
			*ptr++ = ' ';
		}
	}
	*ptr++ = ']';
	*ptr++ = '\0';

	DUK_DDD(DUK_DDDPRINT("%s   (lo=%ld, hi=%ld, pivot=%ld)",
	                     (const char *) buf, (long) lo, (long) hi, (long) pivot));
}
#endif

DUK_LOCAL void duk__array_qsort(duk_hthread *thr, duk_int_t lo, duk_int_t hi) {
	duk_int_t p, l, r;

	/* The lo/hi indices may be crossed and hi < 0 is possible at entry. */

	DUK_DDD(DUK_DDDPRINT("duk__array_qsort: lo=%ld, hi=%ld, obj=%!T",
	                     (long) lo, (long) hi, (duk_tval *) duk_get_tval(thr, 1)));

	DUK_ASSERT_TOP(thr, 3);

	/* In some cases it may be that lo > hi, or hi < 0; these
	 * degenerate cases happen e.g. for empty arrays, and in
	 * recursion leaves.
	 */

	/* trivial cases */
	if (hi - lo < 1) {
		DUK_DDD(DUK_DDDPRINT("degenerate case, return immediately"));
		return;
	}
	DUK_ASSERT(hi > lo);
	DUK_ASSERT(hi - lo + 1 >= 2);

	/* randomized pivot selection */
	p = lo + (duk_int_t) (DUK_UTIL_GET_RANDOM_DOUBLE(thr) * (duk_double_t) (hi - lo + 1));
	DUK_ASSERT(p >= lo && p <= hi);
	DUK_DDD(DUK_DDDPRINT("lo=%ld, hi=%ld, chose pivot p=%ld", (long) lo, (long) hi, (long) p));

	/* move pivot out of the way */
	duk__array_sort_swap(thr, p, lo);
	p = lo;
	DUK_DDD(DUK_DDDPRINT("pivot moved out of the way: %!T", (duk_tval *) duk_get_tval(thr, 1)));

	l = lo + 1;
	r = hi;
	for (;;) {
		/* find elements to swap */
		for (;;) {
			DUK_DDD(DUK_DDDPRINT("left scan: l=%ld, r=%ld, p=%ld",
			                     (long) l, (long) r, (long) p));
			if (l >= hi) {
				break;
			}
			if (duk__array_sort_compare(thr, l, p) >= 0) {  /* !(l < p) */
				break;
			}
			l++;
		}
		for (;;) {
			DUK_DDD(DUK_DDDPRINT("right scan: l=%ld, r=%ld, p=%ld",
			                     (long) l, (long) r, (long) p));
			if (r <= lo) {
				break;
			}
			if (duk__array_sort_compare(thr, p, r) >= 0) {  /* !(p < r) */
				break;
			}
			r--;
		}
		if (l >= r) {
			goto done;
		}
		DUK_ASSERT(l < r);

		DUK_DDD(DUK_DDDPRINT("swap %ld and %ld", (long) l, (long) r));

		duk__array_sort_swap(thr, l, r);

		DUK_DDD(DUK_DDDPRINT("after swap: %!T", (duk_tval *) duk_get_tval(thr, 1)));
		l++;
		r--;
	}
 done:
	/* Note that 'l' and 'r' may cross, i.e. r < l */
	DUK_ASSERT(l >= lo && l <= hi);
	DUK_ASSERT(r >= lo && r <= hi);

	/* XXX: there's no explicit recursion bound here now.  For the average
	 * qsort recursion depth O(log n) that's not really necessary: e.g. for
	 * 2**32 recursion depth would be about 32 which is OK.  However, qsort
	 * worst case recursion depth is O(n) which may be a problem.
	 */

	/* move pivot to its final place */
	DUK_DDD(DUK_DDDPRINT("before final pivot swap: %!T", (duk_tval *) duk_get_tval(thr, 1)));
	duk__array_sort_swap(thr, lo, r);

#if defined(DUK_USE_DEBUG_LEVEL) && (DUK_USE_DEBUG_LEVEL >= 2)
	duk__debuglog_qsort_state(thr, lo, hi, r);
#endif

	DUK_DDD(DUK_DDDPRINT("recurse: pivot=%ld, obj=%!T", (long) r, (duk_tval *) duk_get_tval(thr, 1)));
	duk__array_qsort(thr, lo, r - 1);
	duk__array_qsort(thr, r + 1, hi);
}

DUK_INTERNAL duk_ret_t duk_bi_array_prototype_sort(duk_hthread *thr) {
	duk_uint32_t len;

	/* XXX: len >= 0x80000000 won't work below because a signed type
	 * is needed by qsort.
	 */
	len = duk__push_this_obj_len_u32_limited(thr);

	/* stack[0] = compareFn
	 * stack[1] = ToObject(this)
	 * stack[2] = ToUint32(length)
	 */

	if (len > 0) {
		/* avoid degenerate cases, so that (len - 1) won't underflow */
		duk__array_qsort(thr, (duk_int_t) 0, (duk_int_t) (len - 1));
	}

	DUK_ASSERT_TOP(thr, 3);
	duk_pop_nodecref_unsafe(thr);
	return 1;  /* return ToObject(this) */
}

/*
 *  splice()
 */

/* XXX: this compiles to over 500 bytes now, even without special handling
 * for an array part.  Uses signed ints so does not handle full array range correctly.
 */

/* XXX: can shift() / unshift() use the same helper?
 *   shift() is (close to?) <--> splice(0, 1)
 *   unshift is (close to?) <--> splice(0, 0, [items])?
 */

DUK_INTERNAL duk_ret_t duk_bi_array_prototype_splice(duk_hthread *thr) {
	duk_idx_t nargs;
	duk_uint32_t len_u32;
	duk_int_t len;
	duk_bool_t have_delcount;
	duk_int_t item_count;
	duk_int_t act_start;
	duk_int_t del_count;
	duk_int_t i, n;

	DUK_UNREF(have_delcount);

	nargs = duk_get_top(thr);
	if (nargs < 2) {
		duk_set_top(thr, 2);
		nargs = 2;
		have_delcount = 0;
	} else {
		have_delcount = 1;
	}

	/* XXX: len >= 0x80000000 won't work below because we need to be
	 * able to represent -len.
	 */
	len_u32 = duk__push_this_obj_len_u32_limited(thr);
	len = (duk_int_t) len_u32;
	DUK_ASSERT(len >= 0);

	act_start = duk_to_int_clamped(thr, 0, -len, len);
	if (act_start < 0) {
		act_start = len + act_start;
	}
	DUK_ASSERT(act_start >= 0 && act_start <= len);

#if defined(DUK_USE_NONSTD_ARRAY_SPLICE_DELCOUNT)
	if (have_delcount) {
#endif
		del_count = duk_to_int_clamped(thr, 1, 0, len - act_start);
#if defined(DUK_USE_NONSTD_ARRAY_SPLICE_DELCOUNT)
	} else {
		/* E5.1 standard behavior when deleteCount is not given would be
		 * to treat it just like if 'undefined' was given, which coerces
		 * ultimately to 0.  Real world behavior is to splice to the end
		 * of array, see test-bi-array-proto-splice-no-delcount.js.
		 */
		del_count = len - act_start;
	}
#endif

	DUK_ASSERT(nargs >= 2);
	item_count = (duk_int_t) (nargs - 2);

	DUK_ASSERT(del_count >= 0 && del_count <= len - act_start);
	DUK_ASSERT(del_count + act_start <= len);

	/* For now, restrict result array into 32-bit length range. */
	if (((duk_double_t) len) - ((duk_double_t) del_count) + ((duk_double_t) item_count) > (duk_double_t) DUK_UINT32_MAX) {
		DUK_D(DUK_DPRINT("Array.prototype.splice() would go beyond 32-bit length, throw"));
		DUK_DCERROR_RANGE_INVALID_LENGTH(thr);
	}

	duk_push_array(thr);

	/* stack[0] = start
	 * stack[1] = deleteCount
	 * stack[2...nargs-1] = items
	 * stack[nargs] = ToObject(this)               -3
	 * stack[nargs+1] = ToUint32(length)           -2
	 * stack[nargs+2] = result array               -1
	 */

	DUK_ASSERT_TOP(thr, nargs + 3);

	/* Step 9: copy elements-to-be-deleted into the result array */

	for (i = 0; i < del_count; i++) {
		if (duk_get_prop_index(thr, -3, (duk_uarridx_t) (act_start + i))) {
			duk_xdef_prop_index_wec(thr, -2, (duk_uarridx_t) i);  /* throw flag irrelevant (false in std alg) */
		} else {
			duk_pop_undefined(thr);
		}
	}
	duk_push_u32(thr, (duk_uint32_t) del_count);
	duk_xdef_prop_stridx_short(thr, -2, DUK_STRIDX_LENGTH, DUK_PROPDESC_FLAGS_W);

	/* Steps 12 and 13: reorganize elements to make room for itemCount elements */

	if (item_count < del_count) {
		/*    [ A B C D E F G H ]    rel_index = 2, del_count 3, item count 1
		 * -> [ A B F G H ]          (conceptual intermediate step)
		 * -> [ A B . F G H ]        (placeholder marked)
		 *    [ A B C F G H ]        (actual result at this point, C will be replaced)
		 */

		DUK_ASSERT_TOP(thr, nargs + 3);

		n = len - del_count;
		for (i = act_start; i < n; i++) {
			if (duk_get_prop_index(thr, -3, (duk_uarridx_t) (i + del_count))) {
				duk_put_prop_index(thr, -4, (duk_uarridx_t) (i + item_count));
			} else {
				duk_pop_undefined(thr);
				duk_del_prop_index(thr, -3, (duk_uarridx_t) (i + item_count));
			}
		}

		DUK_ASSERT_TOP(thr, nargs + 3);

		/* loop iterator init and limit changed from standard algorithm */
		n = len - del_count + item_count;
		for (i = len - 1; i >= n; i--) {
			duk_del_prop_index(thr, -3, (duk_uarridx_t) i);
		}

		DUK_ASSERT_TOP(thr, nargs + 3);
	} else if (item_count > del_count) {
		/*    [ A B C D E F G H ]    rel_index = 2, del_count 3, item count 4
		 * -> [ A B F G H ]          (conceptual intermediate step)
		 * -> [ A B . . . . F G H ]  (placeholder marked)
		 *    [ A B C D E F F G H ]  (actual result at this point)
		 */

		DUK_ASSERT_TOP(thr, nargs + 3);

		/* loop iterator init and limit changed from standard algorithm */
		for (i = len - del_count - 1; i >= act_start; i--) {
			if (duk_get_prop_index(thr, -3, (duk_uarridx_t) (i + del_count))) {
				duk_put_prop_index(thr, -4, (duk_uarridx_t) (i + item_count));
			} else {
				duk_pop_undefined(thr);
				duk_del_prop_index(thr, -3, (duk_uarridx_t) (i + item_count));
			}
		}

		DUK_ASSERT_TOP(thr, nargs + 3);
	} else {
		/*    [ A B C D E F G H ]    rel_index = 2, del_count 3, item count 3
		 * -> [ A B F G H ]          (conceptual intermediate step)
		 * -> [ A B . . . F G H ]    (placeholder marked)
		 *    [ A B C D E F G H ]    (actual result at this point)
		 */
	}
	DUK_ASSERT_TOP(thr, nargs + 3);

	/* Step 15: insert itemCount elements into the hole made above */

	for (i = 0; i < item_count; i++) {
		duk_dup(thr, i + 2);  /* args start at index 2 */
		duk_put_prop_index(thr, -4, (duk_uarridx_t) (act_start + i));
	}

	/* Step 16: update length; note that the final length may be above 32 bit range
	 * (but we checked above that this isn't the case here)
	 */

	duk_push_u32(thr, (duk_uint32_t) (len - del_count + item_count));
	duk_put_prop_stridx_short(thr, -4, DUK_STRIDX_LENGTH);

	/* result array is already at the top of stack */
	DUK_ASSERT_TOP(thr, nargs + 3);
	return 1;
}

/*
 *  reverse()
 */

DUK_INTERNAL duk_ret_t duk_bi_array_prototype_reverse(duk_hthread *thr) {
	duk_uint32_t len;
	duk_uint32_t middle;
	duk_uint32_t lower, upper;
	duk_bool_t have_lower, have_upper;

	len = duk__push_this_obj_len_u32(thr);
	middle = len / 2;

	/* If len <= 1, middle will be 0 and for-loop bails out
	 * immediately (0 < 0 -> false).
	 */

	for (lower = 0; lower < middle; lower++) {
		DUK_ASSERT(len >= 2);
		DUK_ASSERT_TOP(thr, 2);

		DUK_ASSERT(len >= lower + 1);
		upper = len - lower - 1;

		have_lower = duk_get_prop_index(thr, -2, (duk_uarridx_t) lower);
		have_upper = duk_get_prop_index(thr, -3, (duk_uarridx_t) upper);

		/* [ ToObject(this) ToUint32(length) lowerValue upperValue ] */

		if (have_upper) {
			duk_put_prop_index(thr, -4, (duk_uarridx_t) lower);
		} else {
			duk_del_prop_index(thr, -4, (duk_uarridx_t) lower);
			duk_pop_undefined(thr);
		}

		if (have_lower) {
			duk_put_prop_index(thr, -3, (duk_uarridx_t) upper);
		} else {
			duk_del_prop_index(thr, -3, (duk_uarridx_t) upper);
			duk_pop_undefined(thr);
		}

		DUK_ASSERT_TOP(thr, 2);
	}

	DUK_ASSERT_TOP(thr, 2);
	duk_pop_unsafe(thr);  /* -> [ ToObject(this) ] */
	return 1;
}

/*
 *  slice()
 */

DUK_INTERNAL duk_ret_t duk_bi_array_prototype_slice(duk_hthread *thr) {
	duk_uint32_t len_u32;
	duk_int_t len;
	duk_int_t start, end;
	duk_int_t i;
	duk_uarridx_t idx;
	duk_uint32_t res_length = 0;

	/* XXX: len >= 0x80000000 won't work below because we need to be
	 * able to represent -len.
	 */
	len_u32 = duk__push_this_obj_len_u32_limited(thr);
	len = (duk_int_t) len_u32;
	DUK_ASSERT(len >= 0);

	duk_push_array(thr);

	/* stack[0] = start
	 * stack[1] = end
	 * stack[2] = ToObject(this)
	 * stack[3] = ToUint32(length)
	 * stack[4] = result array
	 */

	start = duk_to_int_clamped(thr, 0, -len, len);
	if (start < 0) {
		start = len + start;
	}
	/* XXX: could duk_is_undefined() provide defaulting undefined to 'len'
	 * (the upper limit)?
	 */
	if (duk_is_undefined(thr, 1)) {
		end = len;
	} else {
		end = duk_to_int_clamped(thr, 1, -len, len);
		if (end < 0) {
			end = len + end;
		}
	}
	DUK_ASSERT(start >= 0 && start <= len);
	DUK_ASSERT(end >= 0 && end <= len);

	idx = 0;
	for (i = start; i < end; i++) {
		DUK_ASSERT_TOP(thr, 5);
		if (duk_get_prop_index(thr, 2, (duk_uarridx_t) i)) {
			duk_xdef_prop_index_wec(thr, 4, idx);
			res_length = idx + 1;
		} else {
			duk_pop_undefined(thr);
		}
		idx++;
		DUK_ASSERT_TOP(thr, 5);
	}

	duk_push_u32(thr, res_length);
	duk_xdef_prop_stridx_short(thr, 4, DUK_STRIDX_LENGTH, DUK_PROPDESC_FLAGS_W);

	DUK_ASSERT_TOP(thr, 5);
	return 1;
}

/*
 *  shift()
 */

DUK_INTERNAL duk_ret_t duk_bi_array_prototype_shift(duk_hthread *thr) {
	duk_uint32_t len;
	duk_uint32_t i;

	len = duk__push_this_obj_len_u32(thr);
	if (len == 0) {
		duk_push_int(thr, 0);
		duk_put_prop_stridx_short(thr, 0, DUK_STRIDX_LENGTH);
		return 0;
	}

	duk_get_prop_index(thr, 0, 0);

	/* stack[0] = object (this)
	 * stack[1] = ToUint32(length)
	 * stack[2] = elem at index 0 (retval)
	 */

	for (i = 1; i < len; i++) {
		DUK_ASSERT_TOP(thr, 3);
		if (duk_get_prop_index(thr, 0, (duk_uarridx_t) i)) {
			/* fromPresent = true */
			duk_put_prop_index(thr, 0, (duk_uarridx_t) (i - 1));
		} else {
			/* fromPresent = false */
			duk_del_prop_index(thr, 0, (duk_uarridx_t) (i - 1));
			duk_pop_undefined(thr);
		}
	}
	duk_del_prop_index(thr, 0, (duk_uarridx_t) (len - 1));

	duk_push_u32(thr, (duk_uint32_t) (len - 1));
	duk_put_prop_stridx_short(thr, 0, DUK_STRIDX_LENGTH);

	DUK_ASSERT_TOP(thr, 3);
	return 1;
}

/*
 *  unshift()
 */

DUK_INTERNAL duk_ret_t duk_bi_array_prototype_unshift(duk_hthread *thr) {
	duk_idx_t nargs;
	duk_uint32_t len;
	duk_uint32_t i;

	nargs = duk_get_top(thr);
	len = duk__push_this_obj_len_u32(thr);

	/* stack[0...nargs-1] = unshift args (vararg)
	 * stack[nargs] = ToObject(this)
	 * stack[nargs+1] = ToUint32(length)
	 */

	DUK_ASSERT_TOP(thr, nargs + 2);

	/* Note: unshift() may operate on indices above unsigned 32-bit range
	 * and the final length may be >= 2**32.  However, we restrict the
	 * final result to 32-bit range for practicality.
	 */

	if (len + (duk_uint32_t) nargs < len) {
		DUK_D(DUK_DPRINT("Array.prototype.unshift() would go beyond 32-bit length, throw"));
		DUK_DCERROR_RANGE_INVALID_LENGTH(thr);
	}

	i = len;
	while (i > 0) {
		DUK_ASSERT_TOP(thr, nargs + 2);
		i--;
		/* k+argCount-1; note that may be above 32-bit range */

		if (duk_get_prop_index(thr, -2, (duk_uarridx_t) i)) {
			/* fromPresent = true */
			/* [ ... ToObject(this) ToUint32(length) val ] */
			duk_put_prop_index(thr, -3, (duk_uarridx_t) (i + (duk_uint32_t) nargs));  /* -> [ ... ToObject(this) ToUint32(length) ] */
		} else {
			/* fromPresent = false */
			/* [ ... ToObject(this) ToUint32(length) val ] */
			duk_pop_undefined(thr);
			duk_del_prop_index(thr, -2, (duk_uarridx_t) (i + (duk_uint32_t) nargs));  /* -> [ ... ToObject(this) ToUint32(length) ] */
		}
		DUK_ASSERT_TOP(thr, nargs + 2);
	}

	for (i = 0; i < (duk_uint32_t) nargs; i++) {
		DUK_ASSERT_TOP(thr, nargs + 2);
		duk_dup(thr, (duk_idx_t) i);  /* -> [ ... ToObject(this) ToUint32(length) arg[i] ] */
		duk_put_prop_index(thr, -3, (duk_uarridx_t) i);
		DUK_ASSERT_TOP(thr, nargs + 2);
	}

	DUK_ASSERT_TOP(thr, nargs + 2);
	duk_push_u32(thr, len + (duk_uint32_t) nargs);
	duk_dup_top(thr);  /* -> [ ... ToObject(this) ToUint32(length) final_len final_len ] */
	duk_put_prop_stridx_short(thr, -4, DUK_STRIDX_LENGTH);
	return 1;
}

/*
 *  indexOf(), lastIndexOf()
 */

DUK_INTERNAL duk_ret_t duk_bi_array_prototype_indexof_shared(duk_hthread *thr) {
	duk_idx_t nargs;
	duk_int_t i, len;
	duk_int_t from_idx;
	duk_small_int_t idx_step = duk_get_current_magic(thr);  /* idx_step is +1 for indexOf, -1 for lastIndexOf */

	/* lastIndexOf() needs to be a vararg function because we must distinguish
	 * between an undefined fromIndex and a "not given" fromIndex; indexOf() is
	 * made vararg for symmetry although it doesn't strictly need to be.
	 */

	nargs = duk_get_top(thr);
	duk_set_top(thr, 2);

	/* XXX: must be able to represent -len */
	len = (duk_int_t) duk__push_this_obj_len_u32_limited(thr);
	if (len == 0) {
		goto not_found;
	}

	/* Index clamping is a bit tricky, we must ensure that we'll only iterate
	 * through elements that exist and that the specific requirements from E5.1
	 * Sections 15.4.4.14 and 15.4.4.15 are fulfilled; especially:
	 *
	 *   - indexOf: clamp to [-len,len], negative handling -> [0,len],
	 *     if clamped result is len, for-loop bails out immediately
	 *
	 *   - lastIndexOf: clamp to [-len-1, len-1], negative handling -> [-1, len-1],
	 *     if clamped result is -1, for-loop bails out immediately
	 *
	 * If fromIndex is not given, ToInteger(undefined) = 0, which is correct
	 * for indexOf() but incorrect for lastIndexOf().  Hence special handling,
	 * and why lastIndexOf() needs to be a vararg function.
	 */

	if (nargs >= 2) {
		/* indexOf: clamp fromIndex to [-len, len]
		 * (if fromIndex == len, for-loop terminates directly)
		 *
		 * lastIndexOf: clamp fromIndex to [-len - 1, len - 1]
		 * (if clamped to -len-1 -> fromIndex becomes -1, terminates for-loop directly)
		 */
		from_idx = duk_to_int_clamped(thr,
		                              1,
		                              (idx_step > 0 ? -len : -len - 1),
		                              (idx_step > 0 ? len : len - 1));
		if (from_idx < 0) {
			/* for lastIndexOf, result may be -1 (mark immediate termination) */
			from_idx = len + from_idx;
		}
	} else {
		/* for indexOf, ToInteger(undefined) would be 0, i.e. correct, but
		 * handle both indexOf and lastIndexOf specially here.
		 */
		if (idx_step > 0) {
			from_idx = 0;
		} else {
			from_idx = len - 1;
		}
	}

	/* stack[0] = searchElement
	 * stack[1] = fromIndex
	 * stack[2] = object
	 * stack[3] = length (not needed, but not popped above)
	 */

	for (i = from_idx; i >= 0 && i < len; i += idx_step) {
		DUK_ASSERT_TOP(thr, 4);

		if (duk_get_prop_index(thr, 2, (duk_uarridx_t) i)) {
			DUK_ASSERT_TOP(thr, 5);
			if (duk_strict_equals(thr, 0, 4)) {
				duk_push_int(thr, i);
				return 1;
			}
		}

		duk_pop_unsafe(thr);
	}

 not_found:
	duk_push_int(thr, -1);
	return 1;
}

/*
 *  every(), some(), forEach(), map(), filter()
 */

#define DUK__ITER_EVERY    0
#define DUK__ITER_SOME     1
#define DUK__ITER_FOREACH  2
#define DUK__ITER_MAP      3
#define DUK__ITER_FILTER   4

/* XXX: This helper is a bit awkward because the handling for the different iteration
 * callers is quite different.  This now compiles to a bit less than 500 bytes, so with
 * 5 callers the net result is about 100 bytes / caller.
 */

DUK_INTERNAL duk_ret_t duk_bi_array_prototype_iter_shared(duk_hthread *thr) {
	duk_uint32_t len;
	duk_uint32_t i;
	duk_uarridx_t k;
	duk_bool_t bval;
	duk_small_int_t iter_type = duk_get_current_magic(thr);
	duk_uint32_t res_length = 0;

	/* each call this helper serves has nargs==2 */
	DUK_ASSERT_TOP(thr, 2);

	len = duk__push_this_obj_len_u32(thr);
	duk_require_callable(thr, 0);
	/* if thisArg not supplied, behave as if undefined was supplied */

	if (iter_type == DUK__ITER_MAP || iter_type == DUK__ITER_FILTER) {
		duk_push_array(thr);
	} else {
		duk_push_undefined(thr);
	}

	/* stack[0] = callback
	 * stack[1] = thisArg
	 * stack[2] = object
	 * stack[3] = ToUint32(length)  (unused, but avoid unnecessary pop)
	 * stack[4] = result array (or undefined)
	 */

	k = 0;  /* result index for filter() */
	for (i = 0; i < len; i++) {
		DUK_ASSERT_TOP(thr, 5);

		if (!duk_get_prop_index(thr, 2, (duk_uarridx_t) i)) {
			/* For 'map' trailing missing elements don't invoke the
			 * callback but count towards the result length.
			 */
			if (iter_type == DUK__ITER_MAP) {
				res_length = i + 1;
			}
			duk_pop_undefined(thr);
			continue;
		}

		/* The original value needs to be preserved for filter(), hence
		 * this funny order.  We can't re-get the value because of side
		 * effects.
		 */

		duk_dup_0(thr);
		duk_dup_1(thr);
		duk_dup_m3(thr);
		duk_push_u32(thr, i);
		duk_dup_2(thr);  /* [ ... val callback thisArg val i obj ] */
		duk_call_method(thr, 3); /* -> [ ... val retval ] */

		switch (iter_type) {
		case DUK__ITER_EVERY:
			bval = duk_to_boolean(thr, -1);
			if (!bval) {
				/* stack top contains 'false' */
				return 1;
			}
			break;
		case DUK__ITER_SOME:
			bval = duk_to_boolean(thr, -1);
			if (bval) {
				/* stack top contains 'true' */
				return 1;
			}
			break;
		case DUK__ITER_FOREACH:
			/* nop */
			break;
		case DUK__ITER_MAP:
			duk_dup_top(thr);
			duk_xdef_prop_index_wec(thr, 4, (duk_uarridx_t) i);  /* retval to result[i] */
			res_length = i + 1;
			break;
		case DUK__ITER_FILTER:
			bval = duk_to_boolean(thr, -1);
			if (bval) {
				duk_dup_m2(thr);  /* orig value */
				duk_xdef_prop_index_wec(thr, 4, (duk_uarridx_t) k);
				k++;
				res_length = k;
			}
			break;
		default:
			DUK_UNREACHABLE();
			break;
		}
		duk_pop_2_unsafe(thr);

		DUK_ASSERT_TOP(thr, 5);
	}

	switch (iter_type) {
	case DUK__ITER_EVERY:
		duk_push_true(thr);
		break;
	case DUK__ITER_SOME:
		duk_push_false(thr);
		break;
	case DUK__ITER_FOREACH:
		duk_push_undefined(thr);
		break;
	case DUK__ITER_MAP:
	case DUK__ITER_FILTER:
		DUK_ASSERT_TOP(thr, 5);
		DUK_ASSERT(duk_is_array(thr, -1));  /* topmost element is the result array already */
		duk_push_u32(thr, res_length);
		duk_xdef_prop_stridx_short(thr, -2, DUK_STRIDX_LENGTH, DUK_PROPDESC_FLAGS_W);
		break;
	default:
		DUK_UNREACHABLE();
		break;
	}

	return 1;
}

/*
 *  reduce(), reduceRight()
 */

DUK_INTERNAL duk_ret_t duk_bi_array_prototype_reduce_shared(duk_hthread *thr) {
	duk_idx_t nargs;
	duk_bool_t have_acc;
	duk_uint32_t i, len;
	duk_small_int_t idx_step = duk_get_current_magic(thr);  /* idx_step is +1 for reduce, -1 for reduceRight */

	/* We're a varargs function because we need to detect whether
	 * initialValue was given or not.
	 */
	nargs = duk_get_top(thr);
	DUK_DDD(DUK_DDDPRINT("nargs=%ld", (long) nargs));

	duk_set_top(thr, 2);
	len = duk__push_this_obj_len_u32(thr);
	duk_require_callable(thr, 0);

	/* stack[0] = callback fn
	 * stack[1] = initialValue
	 * stack[2] = object (coerced this)
	 * stack[3] = length (not needed, but not popped above)
	 * stack[4] = accumulator
	 */

	have_acc = 0;
	if (nargs >= 2) {
		duk_dup_1(thr);
		have_acc = 1;
	}
	DUK_DDD(DUK_DDDPRINT("have_acc=%ld, acc=%!T",
	                     (long) have_acc, (duk_tval *) duk_get_tval(thr, 3)));

	/* For len == 0, i is initialized to len - 1 which underflows.
	 * The condition (i < len) will then exit the for-loop on the
	 * first round which is correct.  Similarly, loop termination
	 * happens by i underflowing.
	 */

	for (i = (idx_step >= 0 ? 0 : len - 1);
	     i < len;  /* i >= 0 would always be true */
	     i += (duk_uint32_t) idx_step) {
		DUK_DDD(DUK_DDDPRINT("i=%ld, len=%ld, have_acc=%ld, top=%ld, acc=%!T",
		                     (long) i, (long) len, (long) have_acc,
		                     (long) duk_get_top(thr),
		                     (duk_tval *) duk_get_tval(thr, 4)));

		DUK_ASSERT((have_acc && duk_get_top(thr) == 5) ||
		           (!have_acc && duk_get_top(thr) == 4));

		if (!duk_has_prop_index(thr, 2, (duk_uarridx_t) i)) {
			continue;
		}

		if (!have_acc) {
			DUK_ASSERT_TOP(thr, 4);
			duk_get_prop_index(thr, 2, (duk_uarridx_t) i);
			have_acc = 1;
			DUK_ASSERT_TOP(thr, 5);
		} else {
			DUK_ASSERT_TOP(thr, 5);
			duk_dup_0(thr);
			duk_dup(thr, 4);
			duk_get_prop_index(thr, 2, (duk_uarridx_t) i);
			duk_push_u32(thr, i);
			duk_dup_2(thr);
			DUK_DDD(DUK_DDDPRINT("calling reduce function: func=%!T, prev=%!T, curr=%!T, idx=%!T, obj=%!T",
			                     (duk_tval *) duk_get_tval(thr, -5), (duk_tval *) duk_get_tval(thr, -4),
			                     (duk_tval *) duk_get_tval(thr, -3), (duk_tval *) duk_get_tval(thr, -2),
			                     (duk_tval *) duk_get_tval(thr, -1)));
			duk_call(thr, 4);
			DUK_DDD(DUK_DDDPRINT("-> result: %!T", (duk_tval *) duk_get_tval(thr, -1)));
			duk_replace(thr, 4);
			DUK_ASSERT_TOP(thr, 5);
		}
	}

	if (!have_acc) {
		DUK_DCERROR_TYPE_INVALID_ARGS(thr);
	}

	DUK_ASSERT_TOP(thr, 5);
	return 1;
}

#endif  /* DUK_USE_ARRAY_BUILTIN */

/* automatic undefs */
#undef DUK__ARRAY_MID_JOIN_LIMIT
#undef DUK__ITER_EVERY
#undef DUK__ITER_FILTER
#undef DUK__ITER_FOREACH
#undef DUK__ITER_MAP
#undef DUK__ITER_SOME
/*
 *  Boolean built-ins
 */

/* #include duk_internal.h -> already included */

#if defined(DUK_USE_BOOLEAN_BUILTIN)

/* Shared helper to provide toString() and valueOf().  Checks 'this', gets
 * the primitive value to stack top, and optionally coerces with ToString().
 */
DUK_INTERNAL duk_ret_t duk_bi_boolean_prototype_tostring_shared(duk_hthread *thr) {
	duk_tval *tv;
	duk_hobject *h;
	duk_small_int_t coerce_tostring = duk_get_current_magic(thr);

	/* XXX: there is room to use a shared helper here, many built-ins
	 * check the 'this' type, and if it's an object, check its class,
	 * then get its internal value, etc.
	 */

	duk_push_this(thr);
	tv = duk_get_tval(thr, -1);
	DUK_ASSERT(tv != NULL);

	if (DUK_TVAL_IS_BOOLEAN(tv)) {
		goto type_ok;
	} else if (DUK_TVAL_IS_OBJECT(tv)) {
		h = DUK_TVAL_GET_OBJECT(tv);
		DUK_ASSERT(h != NULL);

		if (DUK_HOBJECT_GET_CLASS_NUMBER(h) == DUK_HOBJECT_CLASS_BOOLEAN) {
			duk_xget_owndataprop_stridx_short(thr, -1, DUK_STRIDX_INT_VALUE);
			DUK_ASSERT(duk_is_boolean(thr, -1));
			goto type_ok;
		}
	}

	DUK_DCERROR_TYPE_INVALID_ARGS(thr);
	/* never here */

 type_ok:
	if (coerce_tostring) {
		duk_to_string(thr, -1);
	}
	return 1;
}

DUK_INTERNAL duk_ret_t duk_bi_boolean_constructor(duk_hthread *thr) {
	duk_hobject *h_this;

	duk_to_boolean(thr, 0);

	if (duk_is_constructor_call(thr)) {
		/* XXX: helper; rely on Boolean.prototype as being non-writable, non-configurable */
		duk_push_this(thr);
		h_this = duk_known_hobject(thr, -1);
		DUK_ASSERT(DUK_HOBJECT_GET_PROTOTYPE(thr->heap, h_this) == thr->builtins[DUK_BIDX_BOOLEAN_PROTOTYPE]);

		DUK_HOBJECT_SET_CLASS_NUMBER(h_this, DUK_HOBJECT_CLASS_BOOLEAN);

		duk_dup_0(thr);  /* -> [ val obj val ] */
		duk_xdef_prop_stridx_short(thr, -2, DUK_STRIDX_INT_VALUE, DUK_PROPDESC_FLAGS_NONE);  /* XXX: proper flags? */
	}  /* unbalanced stack */

	return 1;
}

#endif  /* DUK_USE_BOOLEAN_BUILTIN */
/*
 *  ES2015 TypedArray and Node.js Buffer built-ins
 */

/* #include duk_internal.h -> already included */

/*
 *  Helpers for buffer handling, enabled with DUK_USE_BUFFEROBJECT_SUPPORT.
 */

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
/* Map class number (minus DUK_HOBJECT_CLASS_BUFOBJ_MIN) to a bidx for the
 * default internal prototype.
 */
static const duk_uint8_t duk__buffer_proto_from_classnum[] = {
	DUK_BIDX_ARRAYBUFFER_PROTOTYPE,
	DUK_BIDX_DATAVIEW_PROTOTYPE,
	DUK_BIDX_INT8ARRAY_PROTOTYPE,
	DUK_BIDX_UINT8ARRAY_PROTOTYPE,
	DUK_BIDX_UINT8CLAMPEDARRAY_PROTOTYPE,
	DUK_BIDX_INT16ARRAY_PROTOTYPE,
	DUK_BIDX_UINT16ARRAY_PROTOTYPE,
	DUK_BIDX_INT32ARRAY_PROTOTYPE,
	DUK_BIDX_UINT32ARRAY_PROTOTYPE,
	DUK_BIDX_FLOAT32ARRAY_PROTOTYPE,
	DUK_BIDX_FLOAT64ARRAY_PROTOTYPE
};

/* Map DUK_HBUFOBJ_ELEM_xxx to duk_hobject class number.
 * Sync with duk_hbufobj.h and duk_hobject.h.
 */
static const duk_uint8_t duk__buffer_class_from_elemtype[9] = {
	DUK_HOBJECT_CLASS_UINT8ARRAY,
	DUK_HOBJECT_CLASS_UINT8CLAMPEDARRAY,
	DUK_HOBJECT_CLASS_INT8ARRAY,
	DUK_HOBJECT_CLASS_UINT16ARRAY,
	DUK_HOBJECT_CLASS_INT16ARRAY,
	DUK_HOBJECT_CLASS_UINT32ARRAY,
	DUK_HOBJECT_CLASS_INT32ARRAY,
	DUK_HOBJECT_CLASS_FLOAT32ARRAY,
	DUK_HOBJECT_CLASS_FLOAT64ARRAY
};

/* Map DUK_HBUFOBJ_ELEM_xxx to prototype object built-in index.
 * Sync with duk_hbufobj.h.
 */
static const duk_uint8_t duk__buffer_proto_from_elemtype[9] = {
	DUK_BIDX_UINT8ARRAY_PROTOTYPE,
	DUK_BIDX_UINT8CLAMPEDARRAY_PROTOTYPE,
	DUK_BIDX_INT8ARRAY_PROTOTYPE,
	DUK_BIDX_UINT16ARRAY_PROTOTYPE,
	DUK_BIDX_INT16ARRAY_PROTOTYPE,
	DUK_BIDX_UINT32ARRAY_PROTOTYPE,
	DUK_BIDX_INT32ARRAY_PROTOTYPE,
	DUK_BIDX_FLOAT32ARRAY_PROTOTYPE,
	DUK_BIDX_FLOAT64ARRAY_PROTOTYPE
};

/* Map DUK__FLD_xxx to byte size. */
static const duk_uint8_t duk__buffer_nbytes_from_fldtype[6] = {
	1,  /* DUK__FLD_8BIT */
	2,  /* DUK__FLD_16BIT */
	4,  /* DUK__FLD_32BIT */
	4,  /* DUK__FLD_FLOAT */
	8,  /* DUK__FLD_DOUBLE */
	0   /* DUK__FLD_VARINT; not relevant here */
};

/* Bitfield for each DUK_HBUFOBJ_ELEM_xxx indicating which element types
 * are compatible with a blind byte copy for the TypedArray set() method (also
 * used for TypedArray constructor).  Array index is target buffer elem type,
 * bitfield indicates compatible source types.  The types must have same byte
 * size and they must be coercion compatible.
 */
#if !defined(DUK_USE_PREFER_SIZE)
static duk_uint16_t duk__buffer_elemtype_copy_compatible[9] = {
	/* xxx -> DUK_HBUFOBJ_ELEM_UINT8 */
	(1U << DUK_HBUFOBJ_ELEM_UINT8) |
		(1U << DUK_HBUFOBJ_ELEM_UINT8CLAMPED) |
		(1U << DUK_HBUFOBJ_ELEM_INT8),

	/* xxx -> DUK_HBUFOBJ_ELEM_UINT8CLAMPED
	 * Note: INT8 is -not- copy compatible, e.g. -1 would coerce to 0x00.
	 */
	(1U << DUK_HBUFOBJ_ELEM_UINT8) |
		(1U << DUK_HBUFOBJ_ELEM_UINT8CLAMPED),

	/* xxx -> DUK_HBUFOBJ_ELEM_INT8 */
	(1U << DUK_HBUFOBJ_ELEM_UINT8) |
		(1U << DUK_HBUFOBJ_ELEM_UINT8CLAMPED) |
		(1U << DUK_HBUFOBJ_ELEM_INT8),

	/* xxx -> DUK_HBUFOBJ_ELEM_UINT16 */
	(1U << DUK_HBUFOBJ_ELEM_UINT16) |
		(1U << DUK_HBUFOBJ_ELEM_INT16),

	/* xxx -> DUK_HBUFOBJ_ELEM_INT16 */
	(1U << DUK_HBUFOBJ_ELEM_UINT16) |
		(1U << DUK_HBUFOBJ_ELEM_INT16),

	/* xxx -> DUK_HBUFOBJ_ELEM_UINT32 */
	(1U << DUK_HBUFOBJ_ELEM_UINT32) |
		(1U << DUK_HBUFOBJ_ELEM_INT32),

	/* xxx -> DUK_HBUFOBJ_ELEM_INT32 */
	(1U << DUK_HBUFOBJ_ELEM_UINT32) |
		(1U << DUK_HBUFOBJ_ELEM_INT32),

	/* xxx -> DUK_HBUFOBJ_ELEM_FLOAT32 */
	(1U << DUK_HBUFOBJ_ELEM_FLOAT32),

	/* xxx -> DUK_HBUFOBJ_ELEM_FLOAT64 */
	(1U << DUK_HBUFOBJ_ELEM_FLOAT64)
};
#endif  /* !DUK_USE_PREFER_SIZE */

DUK_LOCAL duk_hbufobj *duk__hbufobj_promote_this(duk_hthread *thr) {
	duk_tval *tv_dst;
	duk_hbufobj *res;

	duk_push_this(thr);
	DUK_ASSERT(duk_is_buffer(thr, -1));
	res = (duk_hbufobj *) duk_to_hobject(thr, -1);
	DUK_HBUFOBJ_ASSERT_VALID(res);
	DUK_DD(DUK_DDPRINT("promoted 'this' automatically to an ArrayBuffer: %!iT", duk_get_tval(thr, -1)));

	tv_dst = duk_get_borrowed_this_tval(thr);
	DUK_TVAL_SET_OBJECT_UPDREF(thr, tv_dst, (duk_hobject *) res);
	duk_pop(thr);

	return res;
}

#define DUK__BUFOBJ_FLAG_THROW    (1 << 0)
#define DUK__BUFOBJ_FLAG_PROMOTE  (1 << 1)

/* Shared helper.  When DUK__BUFOBJ_FLAG_PROMOTE is given, the return value is
 * always a duk_hbufobj *.  Without the flag the return value can also be a
 * plain buffer, and the caller must check for it using DUK_HEAPHDR_IS_BUFFER().
 */
DUK_LOCAL duk_heaphdr *duk__getrequire_bufobj_this(duk_hthread *thr, duk_small_uint_t flags) {
	duk_tval *tv;
	duk_hbufobj *h_this;

	DUK_ASSERT(thr != NULL);

	tv = duk_get_borrowed_this_tval(thr);
	DUK_ASSERT(tv != NULL);

	if (DUK_TVAL_IS_OBJECT(tv)) {
		h_this = (duk_hbufobj *) DUK_TVAL_GET_OBJECT(tv);
		DUK_ASSERT(h_this != NULL);
		if (DUK_HOBJECT_IS_BUFOBJ((duk_hobject *) h_this)) {
			DUK_HBUFOBJ_ASSERT_VALID(h_this);
			return (duk_heaphdr *) h_this;
		}
	} else if (DUK_TVAL_IS_BUFFER(tv)) {
		if (flags & DUK__BUFOBJ_FLAG_PROMOTE) {
			/* Promote a plain buffer to a Uint8Array.  This is very
			 * inefficient but allows plain buffer to be used wherever an
			 * Uint8Array is used with very small cost; hot path functions
			 * like index read/write calls should provide direct buffer
			 * support to avoid promotion.
			 */
			/* XXX: make this conditional to a flag if call sites need it? */
			h_this = duk__hbufobj_promote_this(thr);
			DUK_ASSERT(h_this != NULL);
			DUK_HBUFOBJ_ASSERT_VALID(h_this);
			return (duk_heaphdr *) h_this;
		} else {
			/* XXX: ugly, share return pointer for duk_hbuffer. */
			return (duk_heaphdr *) DUK_TVAL_GET_BUFFER(tv);
		}
	}

	if (flags & DUK__BUFOBJ_FLAG_THROW) {
		DUK_ERROR_TYPE(thr, DUK_STR_NOT_BUFFER);
		DUK_WO_NORETURN(return NULL;);
	}
	return NULL;
}

/* Check that 'this' is a duk_hbufobj and return a pointer to it. */
DUK_LOCAL duk_hbufobj *duk__get_bufobj_this(duk_hthread *thr) {
	return (duk_hbufobj *) duk__getrequire_bufobj_this(thr, DUK__BUFOBJ_FLAG_PROMOTE);
}

/* Check that 'this' is a duk_hbufobj and return a pointer to it
 * (NULL if not).
 */
DUK_LOCAL duk_hbufobj *duk__require_bufobj_this(duk_hthread *thr) {
	return (duk_hbufobj *) duk__getrequire_bufobj_this(thr, DUK__BUFOBJ_FLAG_THROW | DUK__BUFOBJ_FLAG_PROMOTE);
}

/* Check that value is a duk_hbufobj and return a pointer to it. */
DUK_LOCAL duk_hbufobj *duk__require_bufobj_value(duk_hthread *thr, duk_idx_t idx) {
	duk_tval *tv;
	duk_hbufobj *h_obj;

	/* Don't accept relative indices now. */
	DUK_ASSERT(idx >= 0);

	tv = duk_require_tval(thr, idx);
	DUK_ASSERT(tv != NULL);
	if (DUK_TVAL_IS_OBJECT(tv)) {
		h_obj = (duk_hbufobj *) DUK_TVAL_GET_OBJECT(tv);
		DUK_ASSERT(h_obj != NULL);
		if (DUK_HOBJECT_IS_BUFOBJ((duk_hobject *) h_obj)) {
			DUK_HBUFOBJ_ASSERT_VALID(h_obj);
			return h_obj;
		}
	} else if (DUK_TVAL_IS_BUFFER(tv)) {
		h_obj = (duk_hbufobj *) duk_to_hobject(thr, idx);
		DUK_ASSERT(h_obj != NULL);
		DUK_HBUFOBJ_ASSERT_VALID(h_obj);
		return h_obj;
	}

	DUK_ERROR_TYPE(thr, DUK_STR_NOT_BUFFER);
	DUK_WO_NORETURN(return NULL;);
}

DUK_LOCAL void duk__set_bufobj_buffer(duk_hthread *thr, duk_hbufobj *h_bufobj, duk_hbuffer *h_val) {
	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(h_bufobj != NULL);
	DUK_ASSERT(h_bufobj->buf == NULL);  /* no need to decref */
	DUK_ASSERT(h_val != NULL);
	DUK_HBUFOBJ_ASSERT_VALID(h_bufobj);
	DUK_UNREF(thr);

	h_bufobj->buf = h_val;
	DUK_HBUFFER_INCREF(thr, h_val);
	h_bufobj->length = (duk_uint_t) DUK_HBUFFER_GET_SIZE(h_val);
	DUK_ASSERT(h_bufobj->shift == 0);
	DUK_ASSERT(h_bufobj->elem_type == DUK_HBUFOBJ_ELEM_UINT8);
	DUK_ASSERT(h_bufobj->is_typedarray == 0);

	DUK_HBUFOBJ_ASSERT_VALID(h_bufobj);
}

/* Shared offset/length coercion helper. */
DUK_LOCAL void duk__resolve_offset_opt_length(duk_hthread *thr,
                                              duk_hbufobj *h_bufarg,
                                              duk_idx_t idx_offset,
                                              duk_idx_t idx_length,
                                              duk_uint_t *out_offset,
                                              duk_uint_t *out_length,
                                              duk_bool_t throw_flag) {
	duk_int_t offset_signed;
	duk_int_t length_signed;
	duk_uint_t offset;
	duk_uint_t length;

	offset_signed = duk_to_int(thr, idx_offset);
	if (offset_signed < 0) {
		goto fail_range;
	}
	offset = (duk_uint_t) offset_signed;
	if (offset > h_bufarg->length) {
		goto fail_range;
	}
	DUK_ASSERT_DISABLE(offset >= 0);  /* unsigned */
	DUK_ASSERT(offset <= h_bufarg->length);

	if (duk_is_undefined(thr, idx_length)) {
		DUK_ASSERT(h_bufarg->length >= offset);
		length = h_bufarg->length - offset;  /* >= 0 */
	} else {
		length_signed = duk_to_int(thr, idx_length);
		if (length_signed < 0) {
			goto fail_range;
		}
		length = (duk_uint_t) length_signed;
		DUK_ASSERT(h_bufarg->length >= offset);
		if (length > h_bufarg->length - offset) {
			/* Unlike for negative arguments, some call sites
			 * want length to be clamped if it's positive.
			 */
			if (throw_flag) {
				goto fail_range;
			} else {
				length = h_bufarg->length - offset;
			}
		}
	}
	DUK_ASSERT_DISABLE(length >= 0);  /* unsigned */
	DUK_ASSERT(offset + length <= h_bufarg->length);

	*out_offset = offset;
	*out_length = length;
	return;

 fail_range:
	DUK_ERROR_RANGE(thr, DUK_STR_INVALID_ARGS);
	DUK_WO_NORETURN(return;);
}

/* Shared lenient buffer length clamping helper.  No negative indices, no
 * element/byte shifting.
 */
DUK_LOCAL void duk__clamp_startend_nonegidx_noshift(duk_hthread *thr,
                                                    duk_int_t buffer_length,
                                                    duk_idx_t idx_start,
                                                    duk_idx_t idx_end,
                                                    duk_int_t *out_start_offset,
                                                    duk_int_t *out_end_offset) {
	duk_int_t start_offset;
	duk_int_t end_offset;

	DUK_ASSERT(out_start_offset != NULL);
	DUK_ASSERT(out_end_offset != NULL);

	/* undefined coerces to zero which is correct */
	start_offset = duk_to_int_clamped(thr, idx_start, 0, buffer_length);
	if (duk_is_undefined(thr, idx_end)) {
		end_offset = buffer_length;
	} else {
		end_offset = duk_to_int_clamped(thr, idx_end, start_offset, buffer_length);
	}

	DUK_ASSERT(start_offset >= 0);
	DUK_ASSERT(start_offset <= buffer_length);
	DUK_ASSERT(end_offset >= 0);
	DUK_ASSERT(end_offset <= buffer_length);
	DUK_ASSERT(start_offset <= end_offset);

	*out_start_offset = start_offset;
	*out_end_offset = end_offset;
}

/* Shared lenient buffer length clamping helper.  Indices are treated as
 * element indices (though output values are byte offsets) which only
 * really matters for TypedArray views as other buffer object have a zero
 * shift.  Negative indices are counted from end of input slice; crossed
 * indices are clamped to zero length; and final indices are clamped
 * against input slice.  Used for e.g. ArrayBuffer slice().
 */
DUK_LOCAL void duk__clamp_startend_negidx_shifted(duk_hthread *thr,
                                                  duk_int_t buffer_length,
                                                  duk_uint8_t buffer_shift,
                                                  duk_idx_t idx_start,
                                                  duk_idx_t idx_end,
                                                  duk_int_t *out_start_offset,
                                                  duk_int_t *out_end_offset) {
	duk_int_t start_offset;
	duk_int_t end_offset;

	DUK_ASSERT(out_start_offset != NULL);
	DUK_ASSERT(out_end_offset != NULL);

	buffer_length >>= buffer_shift;  /* as (full) elements */

	/* Resolve start/end offset as element indices first; arguments
	 * at idx_start/idx_end are element offsets.  Working with element
	 * indices first also avoids potential for wrapping.
	 */

	start_offset = duk_to_int(thr, idx_start);
	if (start_offset < 0) {
		start_offset = buffer_length + start_offset;
	}
	if (duk_is_undefined(thr, idx_end)) {
		end_offset = buffer_length;
	} else {
		end_offset = duk_to_int(thr, idx_end);
		if (end_offset < 0) {
			end_offset = buffer_length + end_offset;
		}
	}
	/* Note: start_offset/end_offset can still be < 0 here. */

	if (start_offset < 0) {
		start_offset = 0;
	} else if (start_offset > buffer_length) {
		start_offset = buffer_length;
	}
	if (end_offset < start_offset) {
		end_offset = start_offset;
	} else if (end_offset > buffer_length) {
		end_offset = buffer_length;
	}
	DUK_ASSERT(start_offset >= 0);
	DUK_ASSERT(start_offset <= buffer_length);
	DUK_ASSERT(end_offset >= 0);
	DUK_ASSERT(end_offset <= buffer_length);
	DUK_ASSERT(start_offset <= end_offset);

	/* Convert indices to byte offsets. */
	start_offset <<= buffer_shift;
	end_offset <<= buffer_shift;

	*out_start_offset = start_offset;
	*out_end_offset = end_offset;
}

DUK_INTERNAL void duk_hbufobj_promote_plain(duk_hthread *thr, duk_idx_t idx) {
	if (duk_is_buffer(thr, idx)) {
		duk_to_object(thr, idx);
	}
}

DUK_INTERNAL void duk_hbufobj_push_uint8array_from_plain(duk_hthread *thr, duk_hbuffer *h_buf) {
	/* Push Uint8Array which will share the same underlying buffer as
	 * the plain buffer argument.  Also create an ArrayBuffer with the
	 * same backing for the result .buffer property.
	 */

	duk_push_hbuffer(thr, h_buf);
	duk_push_buffer_object(thr, -1, 0, (duk_size_t) DUK_HBUFFER_GET_SIZE(h_buf), DUK_BUFOBJ_UINT8ARRAY);
	duk_remove_m2(thr);

#if 0
	/* More verbose equivalent; maybe useful if e.g. .buffer is omitted. */
	h_bufobj = duk_push_bufobj_raw(thr,
	                               DUK_HOBJECT_FLAG_EXTENSIBLE |
	                               DUK_HOBJECT_FLAG_BUFOBJ |
	                               DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_UINT8ARRAY),
	                               DUK_BIDX_UINT8ARRAY_PROTOTYPE);
	DUK_ASSERT(h_bufobj != NULL);
	duk__set_bufobj_buffer(thr, h_bufobj, h_buf);
	h_bufobj->is_typedarray = 1;
	DUK_HBUFOBJ_ASSERT_VALID(h_bufobj);

	h_arrbuf = duk_push_bufobj_raw(thr,
	                               DUK_HOBJECT_FLAG_EXTENSIBLE |
	                               DUK_HOBJECT_FLAG_BUFOBJ |
	                               DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_ARRAYBUFFER),
	                               DUK_BIDX_ARRAYBUFFER_PROTOTYPE);
	DUK_ASSERT(h_arrbuf != NULL);
	duk__set_bufobj_buffer(thr, h_arrbuf, h_buf);
	DUK_ASSERT(h_arrbuf->is_typedarray == 0);
	DUK_HBUFOBJ_ASSERT_VALID(h_arrbuf);

	DUK_ASSERT(h_bufobj->buf_prop == NULL);
	h_bufobj->buf_prop = (duk_hobject *) h_arrbuf;
	DUK_ASSERT(h_arrbuf != NULL);
	DUK_HBUFOBJ_INCREF(thr, h_arrbuf);
	duk_pop(thr);
#endif
}

/* Indexed read helper for buffer objects, also called from outside this file. */
DUK_INTERNAL void duk_hbufobj_push_validated_read(duk_hthread *thr, duk_hbufobj *h_bufobj, duk_uint8_t *p, duk_small_uint_t elem_size) {
	duk_double_union du;

	DUK_ASSERT(elem_size > 0);
	duk_memcpy((void *) du.uc, (const void *) p, (size_t) elem_size);

	switch (h_bufobj->elem_type) {
	case DUK_HBUFOBJ_ELEM_UINT8:
	case DUK_HBUFOBJ_ELEM_UINT8CLAMPED:
		duk_push_uint(thr, (duk_uint_t) du.uc[0]);
		break;
	case DUK_HBUFOBJ_ELEM_INT8:
		duk_push_int(thr, (duk_int_t) (duk_int8_t) du.uc[0]);
		break;
	case DUK_HBUFOBJ_ELEM_UINT16:
		duk_push_uint(thr, (duk_uint_t) du.us[0]);
		break;
	case DUK_HBUFOBJ_ELEM_INT16:
		duk_push_int(thr, (duk_int_t) (duk_int16_t) du.us[0]);
		break;
	case DUK_HBUFOBJ_ELEM_UINT32:
		duk_push_uint(thr, (duk_uint_t) du.ui[0]);
		break;
	case DUK_HBUFOBJ_ELEM_INT32:
		duk_push_int(thr, (duk_int_t) (duk_int32_t) du.ui[0]);
		break;
	case DUK_HBUFOBJ_ELEM_FLOAT32:
		duk_push_number(thr, (duk_double_t) du.f[0]);
		break;
	case DUK_HBUFOBJ_ELEM_FLOAT64:
		duk_push_number(thr, (duk_double_t) du.d);
		break;
	default:
		DUK_UNREACHABLE();
	}
}

/* Indexed write helper for buffer objects, also called from outside this file. */
DUK_INTERNAL void duk_hbufobj_validated_write(duk_hthread *thr, duk_hbufobj *h_bufobj, duk_uint8_t *p, duk_small_uint_t elem_size) {
	duk_double_union du;

	/* NOTE! Caller must ensure that any side effects from the
	 * coercions below are safe.  If that cannot be guaranteed
	 * (which is normally the case), caller must coerce the
	 * argument using duk_to_number() before any pointer
	 * validations; the result of duk_to_number() always coerces
	 * without side effects here.
	 */

	switch (h_bufobj->elem_type) {
	case DUK_HBUFOBJ_ELEM_UINT8:
		du.uc[0] = (duk_uint8_t) duk_to_uint32(thr, -1);
		break;
	case DUK_HBUFOBJ_ELEM_UINT8CLAMPED:
		du.uc[0] = (duk_uint8_t) duk_to_uint8clamped(thr, -1);
		break;
	case DUK_HBUFOBJ_ELEM_INT8:
		du.uc[0] = (duk_uint8_t) duk_to_int32(thr, -1);
		break;
	case DUK_HBUFOBJ_ELEM_UINT16:
		du.us[0] = (duk_uint16_t) duk_to_uint32(thr, -1);
		break;
	case DUK_HBUFOBJ_ELEM_INT16:
		du.us[0] = (duk_uint16_t) duk_to_int32(thr, -1);
		break;
	case DUK_HBUFOBJ_ELEM_UINT32:
		du.ui[0] = (duk_uint32_t) duk_to_uint32(thr, -1);
		break;
	case DUK_HBUFOBJ_ELEM_INT32:
		du.ui[0] = (duk_uint32_t) duk_to_int32(thr, -1);
		break;
	case DUK_HBUFOBJ_ELEM_FLOAT32:
		/* A double-to-float cast is undefined behavior in C99 if
		 * the cast is out-of-range, so use a helper.  Example:
		 * runtime error: value -1e+100 is outside the range of representable values of type 'float'
		 */
		du.f[0] = duk_double_to_float_t(duk_to_number_m1(thr));
		break;
	case DUK_HBUFOBJ_ELEM_FLOAT64:
		du.d = (duk_double_t) duk_to_number_m1(thr);
		break;
	default:
		DUK_UNREACHABLE();
	}

	DUK_ASSERT(elem_size > 0);
	duk_memcpy((void *) p, (const void *) du.uc, (size_t) elem_size);
}

/* Helper to create a fixed buffer from argument value at index 0.
 * Node.js and allocPlain() compatible.
 */
DUK_LOCAL duk_hbuffer *duk__hbufobj_fixed_from_argvalue(duk_hthread *thr) {
	duk_int_t len;
	duk_int_t i;
	duk_size_t buf_size;
	duk_uint8_t *buf;

	switch (duk_get_type(thr, 0)) {
	case DUK_TYPE_NUMBER: {
		len = duk_to_int_clamped(thr, 0, 0, DUK_INT_MAX);
		(void) duk_push_fixed_buffer_zero(thr, (duk_size_t) len);
		break;
	}
	case DUK_TYPE_BUFFER: { /* Treat like Uint8Array. */
		goto slow_copy;
	}
	case DUK_TYPE_OBJECT: {
		duk_hobject *h;
		duk_hbufobj *h_bufobj;

		/* For Node.js Buffers "Passing an ArrayBuffer returns a Buffer
		 * that shares allocated memory with the given ArrayBuffer."
		 * https://nodejs.org/api/buffer.html#buffer_buffer_from_buffer_alloc_and_buffer_allocunsafe
		 */

		h = duk_known_hobject(thr, 0);
		if (DUK_HOBJECT_GET_CLASS_NUMBER(h) == DUK_HOBJECT_CLASS_ARRAYBUFFER) {
			DUK_ASSERT(DUK_HOBJECT_IS_BUFOBJ(h));
			h_bufobj = (duk_hbufobj *) h;
			if (DUK_UNLIKELY(h_bufobj->buf == NULL)) {
				DUK_ERROR_TYPE_INVALID_ARGS(thr);
				DUK_WO_NORETURN(return NULL;);
			}
			if (DUK_UNLIKELY(h_bufobj->offset != 0 || h_bufobj->length != DUK_HBUFFER_GET_SIZE(h_bufobj->buf))) {
				/* No support for ArrayBuffers with slice
				 * offset/length.
				 */
				DUK_ERROR_TYPE_INVALID_ARGS(thr);
				DUK_WO_NORETURN(return NULL;);
			}
			duk_push_hbuffer(thr, h_bufobj->buf);
			return h_bufobj->buf;
		}
		goto slow_copy;
	}
	case DUK_TYPE_STRING: {
		/* ignore encoding for now */
		duk_require_hstring_notsymbol(thr, 0);
		duk_dup_0(thr);
		(void) duk_to_buffer(thr, -1, &buf_size);
		break;
	}
	default:
		DUK_ERROR_TYPE_INVALID_ARGS(thr);
		DUK_WO_NORETURN(return NULL;);
	}

 done:
	DUK_ASSERT(duk_is_buffer(thr, -1));
	return duk_known_hbuffer(thr, -1);

 slow_copy:
	/* XXX: fast path for typed arrays and other buffer objects? */

	(void) duk_get_prop_stridx_short(thr, 0, DUK_STRIDX_LENGTH);
	len = duk_to_int_clamped(thr, -1, 0, DUK_INT_MAX);
	duk_pop(thr);
	buf = (duk_uint8_t *) duk_push_fixed_buffer_nozero(thr, (duk_size_t) len);  /* no zeroing, all indices get initialized */
	for (i = 0; i < len; i++) {
		/* XXX: fast path for array or buffer arguments? */
		duk_get_prop_index(thr, 0, (duk_uarridx_t) i);
		buf[i] = (duk_uint8_t) (duk_to_uint32(thr, -1) & 0xffU);
		duk_pop(thr);
	}
	goto done;
}
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */

/*
 *  Node.js Buffer constructor
 *
 *  Node.js Buffers are just Uint8Arrays with internal prototype set to
 *  Buffer.prototype so they're handled otherwise the same as Uint8Array.
 *  However, the constructor arguments are very different so a separate
 *  constructor entry point is used.
 */
#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
DUK_INTERNAL duk_ret_t duk_bi_nodejs_buffer_constructor(duk_hthread *thr) {
	duk_hbuffer *h_buf;

	h_buf = duk__hbufobj_fixed_from_argvalue(thr);
	DUK_ASSERT(h_buf != NULL);

	duk_push_buffer_object(thr,
	                       -1,
	                       0,
	                       DUK_HBUFFER_FIXED_GET_SIZE((duk_hbuffer_fixed *) (void *) h_buf),
	                       DUK_BUFOBJ_UINT8ARRAY);
	duk_push_hobject_bidx(thr, DUK_BIDX_NODEJS_BUFFER_PROTOTYPE);
	duk_set_prototype(thr, -2);

	/* XXX: a more direct implementation */

	return 1;
}
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */

/*
 *  ArrayBuffer, DataView, and TypedArray constructors
 */

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
DUK_INTERNAL duk_ret_t duk_bi_arraybuffer_constructor(duk_hthread *thr) {
	duk_hbufobj *h_bufobj;
	duk_hbuffer *h_val;
	duk_int_t len;

	DUK_CTX_ASSERT_VALID(thr);

	duk_require_constructor_call(thr);

	len = duk_to_int(thr, 0);
	if (len < 0) {
		goto fail_length;
	}
	(void) duk_push_fixed_buffer_zero(thr, (duk_size_t) len);
	h_val = (duk_hbuffer *) duk_known_hbuffer(thr, -1);

	h_bufobj = duk_push_bufobj_raw(thr,
	                               DUK_HOBJECT_FLAG_EXTENSIBLE |
	                               DUK_HOBJECT_FLAG_BUFOBJ |
	                               DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_ARRAYBUFFER),
	                               DUK_BIDX_ARRAYBUFFER_PROTOTYPE);
	DUK_ASSERT(h_bufobj != NULL);

	duk__set_bufobj_buffer(thr, h_bufobj, h_val);
	DUK_HBUFOBJ_ASSERT_VALID(h_bufobj);

	return 1;

 fail_length:
	DUK_DCERROR_RANGE_INVALID_LENGTH(thr);
}
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */


/* Format of magic, bits:
 *   0...1: elem size shift (0-3)
 *   2...5: elem type (DUK_HBUFOBJ_ELEM_xxx)
 *
 * XXX: add prototype bidx explicitly to magic instead of using a mapping?
 */

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
DUK_INTERNAL duk_ret_t duk_bi_typedarray_constructor(duk_hthread *thr) {
	duk_tval *tv;
	duk_hobject *h_obj;
	duk_hbufobj *h_bufobj = NULL;
	duk_hbufobj *h_bufarg = NULL;
	duk_hbuffer *h_val;
	duk_small_uint_t magic;
	duk_small_uint_t shift;
	duk_small_uint_t elem_type;
	duk_small_uint_t elem_size;
	duk_small_uint_t class_num;
	duk_small_uint_t proto_bidx;
	duk_uint_t align_mask;
	duk_uint_t elem_length;
	duk_int_t elem_length_signed;
	duk_uint_t byte_length;
	duk_small_uint_t copy_mode;

	/* XXX: The same copy helpers could be shared with at least some
	 * buffer functions.
	 */

	duk_require_constructor_call(thr);

	/* We could fit built-in index into magic but that'd make the magic
	 * number dependent on built-in numbering (genbuiltins.py doesn't
	 * handle that yet).  So map both class and prototype from the
	 * element type.
	 */
	magic = (duk_small_uint_t) duk_get_current_magic(thr);
	shift = magic & 0x03U;               /* bits 0...1: shift */
	elem_type = (magic >> 2) & 0x0fU;    /* bits 2...5: type */
	elem_size = 1U << shift;
	align_mask = elem_size - 1;
	DUK_ASSERT(elem_type < sizeof(duk__buffer_proto_from_elemtype) / sizeof(duk_uint8_t));
	proto_bidx = duk__buffer_proto_from_elemtype[elem_type];
	DUK_ASSERT(proto_bidx < DUK_NUM_BUILTINS);
	DUK_ASSERT(elem_type < sizeof(duk__buffer_class_from_elemtype) / sizeof(duk_uint8_t));
	class_num = duk__buffer_class_from_elemtype[elem_type];

	DUK_DD(DUK_DDPRINT("typedarray constructor, magic=%d, shift=%d, elem_type=%d, "
	                   "elem_size=%d, proto_bidx=%d, class_num=%d",
	                   (int) magic, (int) shift, (int) elem_type, (int) elem_size,
	                   (int) proto_bidx, (int) class_num));

	/* Argument variants.  When the argument is an ArrayBuffer a view to
	 * the same buffer is created; otherwise a new ArrayBuffer is always
	 * created.
	 */

	/* XXX: initial iteration to treat a plain buffer like an ArrayBuffer:
	 * coerce to an ArrayBuffer object and use that as .buffer.  The underlying
	 * buffer will be the same but result .buffer !== inputPlainBuffer.
	 */
	duk_hbufobj_promote_plain(thr, 0);

	tv = duk_get_tval(thr, 0);
	DUK_ASSERT(tv != NULL);  /* arg count */
	if (DUK_TVAL_IS_OBJECT(tv)) {
		h_obj = DUK_TVAL_GET_OBJECT(tv);
		DUK_ASSERT(h_obj != NULL);

		if (DUK_HOBJECT_GET_CLASS_NUMBER(h_obj) == DUK_HOBJECT_CLASS_ARRAYBUFFER) {
			/* ArrayBuffer: unlike any other argument variant, create
			 * a view into the existing buffer.
			 */

			duk_int_t byte_offset_signed;
			duk_uint_t byte_offset;

			h_bufarg = (duk_hbufobj *) h_obj;

			byte_offset_signed = duk_to_int(thr, 1);
			if (byte_offset_signed < 0) {
				goto fail_arguments;
			}
			byte_offset = (duk_uint_t) byte_offset_signed;
			if (byte_offset > h_bufarg->length ||
			    (byte_offset & align_mask) != 0) {
				/* Must be >= 0 and multiple of element size. */
				goto fail_arguments;
			}
			if (duk_is_undefined(thr, 2)) {
				DUK_ASSERT(h_bufarg->length >= byte_offset);
				byte_length = h_bufarg->length - byte_offset;
				if ((byte_length & align_mask) != 0) {
					/* Must be element size multiple from
					 * start offset to end of buffer.
					 */
					goto fail_arguments;
				}
				elem_length = (byte_length >> shift);
			} else {
				elem_length_signed = duk_to_int(thr, 2);
				if (elem_length_signed < 0) {
					goto fail_arguments;
				}
				elem_length = (duk_uint_t) elem_length_signed;
				byte_length = elem_length << shift;
				if ((byte_length >> shift) != elem_length) {
					/* Byte length would overflow. */
					/* XXX: easier check with less code? */
					goto fail_arguments;
				}
				DUK_ASSERT(h_bufarg->length >= byte_offset);
				if (byte_length > h_bufarg->length - byte_offset) {
					/* Not enough data. */
					goto fail_arguments;
				}
			}
			DUK_UNREF(elem_length);
			DUK_ASSERT_DISABLE(byte_offset >= 0);
			DUK_ASSERT(byte_offset <= h_bufarg->length);
			DUK_ASSERT_DISABLE(byte_length >= 0);
			DUK_ASSERT(byte_offset + byte_length <= h_bufarg->length);
			DUK_ASSERT((elem_length << shift) == byte_length);

			h_bufobj = duk_push_bufobj_raw(thr,
			                               DUK_HOBJECT_FLAG_EXTENSIBLE |
			                               DUK_HOBJECT_FLAG_BUFOBJ |
			                               DUK_HOBJECT_CLASS_AS_FLAGS(class_num),
			                               (duk_small_int_t) proto_bidx);
			h_val = h_bufarg->buf;
			if (h_val == NULL) {
				DUK_DCERROR_TYPE_INVALID_ARGS(thr);
			}
			h_bufobj->buf = h_val;
			DUK_HBUFFER_INCREF(thr, h_val);
			h_bufobj->offset = h_bufarg->offset + byte_offset;
			h_bufobj->length = byte_length;
			h_bufobj->shift = (duk_uint8_t) shift;
			h_bufobj->elem_type = (duk_uint8_t) elem_type;
			h_bufobj->is_typedarray = 1;
			DUK_HBUFOBJ_ASSERT_VALID(h_bufobj);

			/* Set .buffer to the argument ArrayBuffer. */
			DUK_ASSERT(h_bufobj->buf_prop == NULL);
			h_bufobj->buf_prop = (duk_hobject *) h_bufarg;
			DUK_ASSERT(h_bufarg != NULL);
			DUK_HBUFOBJ_INCREF(thr, h_bufarg);
			return 1;
		} else if (DUK_HOBJECT_IS_BUFOBJ(h_obj)) {
			/* TypedArray (or other non-ArrayBuffer duk_hbufobj).
			 * Conceptually same behavior as for an Array-like argument,
			 * with a few fast paths.
			 */

			h_bufarg = (duk_hbufobj *) h_obj;
			DUK_HBUFOBJ_ASSERT_VALID(h_bufarg);
			elem_length_signed = (duk_int_t) (h_bufarg->length >> h_bufarg->shift);
			if (h_bufarg->buf == NULL) {
				DUK_DCERROR_TYPE_INVALID_ARGS(thr);
			}

			/* Select copy mode.  Must take into account element
			 * compatibility and validity of the underlying source
			 * buffer.
			 */

			DUK_DDD(DUK_DDDPRINT("selecting copy mode for bufobj arg, "
			                     "src byte_length=%ld, src shift=%d, "
			                     "src/dst elem_length=%ld; "
			                     "dst shift=%d -> dst byte_length=%ld",
			                     (long) h_bufarg->length, (int) h_bufarg->shift,
			                     (long) elem_length_signed, (int) shift,
			                     (long) (elem_length_signed << shift)));

			copy_mode = 2;  /* default is explicit index read/write copy */
#if !defined(DUK_USE_PREFER_SIZE)
			/* With a size optimized build copy_mode 2 is enough.
			 * Modes 0 and 1 are faster but conceptually the same.
			 */
			DUK_ASSERT(elem_type < sizeof(duk__buffer_elemtype_copy_compatible) / sizeof(duk_uint16_t));
			if (DUK_HBUFOBJ_VALID_SLICE(h_bufarg)) {
				if ((duk__buffer_elemtype_copy_compatible[elem_type] & (1 << h_bufarg->elem_type)) != 0) {
					DUK_DDD(DUK_DDDPRINT("source/target are copy compatible, memcpy"));
					DUK_ASSERT(shift == h_bufarg->shift);  /* byte sizes will match */
					copy_mode = 0;
				} else {
					DUK_DDD(DUK_DDDPRINT("source/target not copy compatible but valid, fast copy"));
					copy_mode = 1;
				}
			}
#endif  /* !DUK_USE_PREFER_SIZE */
		} else {
			/* Array or Array-like */
			elem_length_signed = (duk_int_t) duk_get_length(thr, 0);
			copy_mode = 2;
		}
	} else {
		/* Non-object argument is simply int coerced, matches
		 * V8 behavior (except for "null", which we coerce to
		 * 0 but V8 TypeErrors).
		 */
		elem_length_signed = duk_to_int(thr, 0);
		copy_mode = 3;
	}
	if (elem_length_signed < 0) {
		goto fail_arguments;
	}
	elem_length = (duk_uint_t) elem_length_signed;
	byte_length = (duk_uint_t) (elem_length << shift);
	if ((byte_length >> shift) != elem_length) {
		/* Byte length would overflow. */
		/* XXX: easier check with less code? */
		goto fail_arguments;
	}

	DUK_DDD(DUK_DDDPRINT("elem_length=%ld, byte_length=%ld",
	                     (long) elem_length, (long) byte_length));

	/* ArrayBuffer argument is handled specially above; the rest of the
	 * argument variants are handled by shared code below.
	 *
	 * ArrayBuffer in h_bufobj->buf_prop is intentionally left unset.
	 * It will be automatically created by the .buffer accessor on
	 * first access.
	 */

	/* Push the resulting view object on top of a plain fixed buffer. */
	(void) duk_push_fixed_buffer(thr, byte_length);
	h_val = duk_known_hbuffer(thr, -1);
	DUK_ASSERT(h_val != NULL);

	h_bufobj = duk_push_bufobj_raw(thr,
	                               DUK_HOBJECT_FLAG_EXTENSIBLE |
	                               DUK_HOBJECT_FLAG_BUFOBJ |
	                               DUK_HOBJECT_CLASS_AS_FLAGS(class_num),
	                               (duk_small_int_t) proto_bidx);

	h_bufobj->buf = h_val;
	DUK_HBUFFER_INCREF(thr, h_val);
	DUK_ASSERT(h_bufobj->offset == 0);
	h_bufobj->length = byte_length;
	h_bufobj->shift = (duk_uint8_t) shift;
	h_bufobj->elem_type = (duk_uint8_t) elem_type;
	h_bufobj->is_typedarray = 1;
	DUK_HBUFOBJ_ASSERT_VALID(h_bufobj);

	/* Copy values, the copy method depends on the arguments.
	 *
	 * Copy mode decision may depend on the validity of the underlying
	 * buffer of the source argument; there must be no harmful side effects
	 * from there to here for copy_mode to still be valid.
	 */
	DUK_DDD(DUK_DDDPRINT("copy mode: %d", (int) copy_mode));
	switch (copy_mode) {
		/* Copy modes 0 and 1 can be omitted in size optimized build,
		 * copy mode 2 handles them (but more slowly).
		 */
#if !defined(DUK_USE_PREFER_SIZE)
	case 0: {
		/* Use byte copy. */

		duk_uint8_t *p_src;
		duk_uint8_t *p_dst;

		DUK_ASSERT(h_bufobj != NULL);
		DUK_ASSERT(h_bufobj->buf != NULL);
		DUK_ASSERT(DUK_HBUFOBJ_VALID_SLICE(h_bufobj));
		DUK_ASSERT(h_bufarg != NULL);
		DUK_ASSERT(h_bufarg->buf != NULL);
		DUK_ASSERT(DUK_HBUFOBJ_VALID_SLICE(h_bufarg));

		p_dst = DUK_HBUFOBJ_GET_SLICE_BASE(thr->heap, h_bufobj);
		p_src = DUK_HBUFOBJ_GET_SLICE_BASE(thr->heap, h_bufarg);

		DUK_DDD(DUK_DDDPRINT("using memcpy: p_src=%p, p_dst=%p, byte_length=%ld",
		                     (void *) p_src, (void *) p_dst, (long) byte_length));

		duk_memcpy_unsafe((void *) p_dst, (const void *) p_src, (size_t) byte_length);
		break;
	}
	case 1: {
		/* Copy values through direct validated reads and writes. */

		duk_small_uint_t src_elem_size;
		duk_small_uint_t dst_elem_size;
		duk_uint8_t *p_src;
		duk_uint8_t *p_src_end;
		duk_uint8_t *p_dst;

		DUK_ASSERT(h_bufobj != NULL);
		DUK_ASSERT(h_bufobj->buf != NULL);
		DUK_ASSERT(DUK_HBUFOBJ_VALID_SLICE(h_bufobj));
		DUK_ASSERT(h_bufarg != NULL);
		DUK_ASSERT(h_bufarg->buf != NULL);
		DUK_ASSERT(DUK_HBUFOBJ_VALID_SLICE(h_bufarg));

		src_elem_size = (duk_small_uint_t) (1U << h_bufarg->shift);
		dst_elem_size = elem_size;

		p_src = DUK_HBUFOBJ_GET_SLICE_BASE(thr->heap, h_bufarg);
		p_dst = DUK_HBUFOBJ_GET_SLICE_BASE(thr->heap, h_bufobj);
		p_src_end = p_src + h_bufarg->length;

		DUK_DDD(DUK_DDDPRINT("using fast copy: p_src=%p, p_src_end=%p, p_dst=%p, "
		                     "src_elem_size=%d, dst_elem_size=%d",
		                     (void *) p_src, (void *) p_src_end, (void *) p_dst,
		                     (int) src_elem_size, (int) dst_elem_size));

		while (p_src != p_src_end) {
			DUK_DDD(DUK_DDDPRINT("fast path per element copy loop: "
			                     "p_src=%p, p_src_end=%p, p_dst=%p",
			                     (void *) p_src, (void *) p_src_end, (void *) p_dst));
			/* A validated read() is always a number, so it's write coercion
			 * is always side effect free an won't invalidate pointers etc.
			 */
			duk_hbufobj_push_validated_read(thr, h_bufarg, p_src, src_elem_size);
			duk_hbufobj_validated_write(thr, h_bufobj, p_dst, dst_elem_size);
			duk_pop(thr);
			p_src += src_elem_size;
			p_dst += dst_elem_size;
		}
		break;
	}
#endif  /* !DUK_USE_PREFER_SIZE */
	case 2: {
		/* Copy values by index reads and writes.  Let virtual
		 * property handling take care of coercion.
		 */
		duk_uint_t i;

		DUK_DDD(DUK_DDDPRINT("using slow copy"));

		for (i = 0; i < elem_length; i++) {
			duk_get_prop_index(thr, 0, (duk_uarridx_t) i);
			duk_put_prop_index(thr, -2, (duk_uarridx_t) i);
		}
		break;
	}
	default:
	case 3: {
		/* No copy, leave zero bytes in the buffer.  There's no
		 * ambiguity with Float32/Float64 because zero bytes also
		 * represent 0.0.
		 */

		DUK_DDD(DUK_DDDPRINT("using no copy"));
		break;
	}
	}

	return 1;

 fail_arguments:
	DUK_DCERROR_RANGE_INVALID_ARGS(thr);
}
#else  /* DUK_USE_BUFFEROBJECT_SUPPORT */
/* When bufferobject support is disabled, new Uint8Array() could still be
 * supported to create a plain fixed buffer.  Disabled for now.
 */
#if 0
DUK_INTERNAL duk_ret_t duk_bi_typedarray_constructor(duk_hthread *thr) {
	duk_int_t elem_length_signed;
	duk_uint_t byte_length;

	/* XXX: The same copy helpers could be shared with at least some
	 * buffer functions.
	 */

	duk_require_constructor_call(thr);

	elem_length_signed = duk_require_int(thr, 0);
	if (elem_length_signed < 0) {
		goto fail_arguments;
	}
	byte_length = (duk_uint_t) elem_length_signed;

	(void) duk_push_fixed_buffer_zero(thr, (duk_size_t) byte_length);
	return 1;

 fail_arguments:
	DUK_DCERROR_RANGE_INVALID_ARGS(thr);
}
#endif  /* 0 */
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
DUK_INTERNAL duk_ret_t duk_bi_dataview_constructor(duk_hthread *thr) {
	duk_hbufobj *h_bufarg;
	duk_hbufobj *h_bufobj;
	duk_hbuffer *h_val;
	duk_uint_t offset;
	duk_uint_t length;

	duk_require_constructor_call(thr);

	h_bufarg = duk__require_bufobj_value(thr, 0);
	DUK_ASSERT(h_bufarg != NULL);
	if (DUK_HOBJECT_GET_CLASS_NUMBER((duk_hobject *) h_bufarg) != DUK_HOBJECT_CLASS_ARRAYBUFFER) {
		DUK_DCERROR_TYPE_INVALID_ARGS(thr);
	}

	duk__resolve_offset_opt_length(thr, h_bufarg, 1, 2, &offset, &length, 1 /*throw_flag*/);
	DUK_ASSERT(offset <= h_bufarg->length);
	DUK_ASSERT(offset + length <= h_bufarg->length);

	h_bufobj = duk_push_bufobj_raw(thr,
	                               DUK_HOBJECT_FLAG_EXTENSIBLE |
	                               DUK_HOBJECT_FLAG_BUFOBJ |
	                               DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_DATAVIEW),
	                               DUK_BIDX_DATAVIEW_PROTOTYPE);

	h_val = h_bufarg->buf;
	if (h_val == NULL) {
		DUK_DCERROR_TYPE_INVALID_ARGS(thr);
	}
	h_bufobj->buf = h_val;
	DUK_HBUFFER_INCREF(thr, h_val);
	h_bufobj->offset = h_bufarg->offset + offset;
	h_bufobj->length = length;
	DUK_ASSERT(h_bufobj->shift == 0);
	DUK_ASSERT(h_bufobj->elem_type == DUK_HBUFOBJ_ELEM_UINT8);
	DUK_ASSERT(h_bufobj->is_typedarray == 0);

	DUK_ASSERT(h_bufobj->buf_prop == NULL);
	h_bufobj->buf_prop = (duk_hobject *) h_bufarg;
	DUK_ASSERT(h_bufarg != NULL);
	DUK_HBUFOBJ_INCREF(thr, h_bufarg);

	DUK_HBUFOBJ_ASSERT_VALID(h_bufobj);
	return 1;
}
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */

/*
 *  ArrayBuffer.isView()
 */

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
DUK_INTERNAL duk_ret_t duk_bi_arraybuffer_isview(duk_hthread *thr) {
	duk_hobject *h_obj;
	duk_bool_t ret = 0;

	if (duk_is_buffer(thr, 0)) {
		ret = 1;
	} else {
		h_obj = duk_get_hobject(thr, 0);
		if (h_obj != NULL && DUK_HOBJECT_IS_BUFOBJ(h_obj)) {
			/* DataView needs special casing: ArrayBuffer.isView() is
			 * true, but ->is_typedarray is 0.
			 */
			ret = ((duk_hbufobj *) h_obj)->is_typedarray ||
			      (DUK_HOBJECT_GET_CLASS_NUMBER(h_obj) == DUK_HOBJECT_CLASS_DATAVIEW);
		}
	}
	duk_push_boolean(thr, ret);
	return 1;
}
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */

/*
 *  Uint8Array.allocPlain()
 */

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
DUK_INTERNAL duk_ret_t duk_bi_uint8array_allocplain(duk_hthread *thr) {
	duk__hbufobj_fixed_from_argvalue(thr);
	return 1;
}
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */

/*
 *  Uint8Array.plainOf()
 */

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
DUK_INTERNAL duk_ret_t duk_bi_uint8array_plainof(duk_hthread *thr) {
	duk_hbufobj *h_bufobj;

#if !defined(DUK_USE_PREFER_SIZE)
	/* Avoid churn if argument is already a plain buffer. */
	if (duk_is_buffer(thr, 0)) {
		return 1;
	}
#endif

	/* Promotes plain buffers to ArrayBuffers, so for a plain buffer
	 * argument we'll create a pointless temporary (but still work
	 * correctly).
	 */
	h_bufobj = duk__require_bufobj_value(thr, 0);
	if (h_bufobj->buf == NULL) {
		duk_push_undefined(thr);
	} else {
		duk_push_hbuffer(thr, h_bufobj->buf);
	}
	return 1;
}
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */

/*
 *  Node.js Buffer: toString([encoding], [start], [end])
 */

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
DUK_INTERNAL duk_ret_t duk_bi_nodejs_buffer_tostring(duk_hthread *thr) {
	duk_hbufobj *h_this;
	duk_int_t start_offset, end_offset;
	duk_uint8_t *buf_slice;
	duk_size_t slice_length;

	h_this = duk__get_bufobj_this(thr);
	if (h_this == NULL) {
		/* XXX: happens e.g. when evaluating: String(Buffer.prototype). */
		duk_push_literal(thr, "[object Object]");
		return 1;
	}
	DUK_HBUFOBJ_ASSERT_VALID(h_this);

	/* Ignore encoding for now. */

	duk__clamp_startend_nonegidx_noshift(thr,
	                                     (duk_int_t) h_this->length,
	                                     1 /*idx_start*/,
	                                     2 /*idx_end*/,
	                                     &start_offset,
	                                     &end_offset);

	slice_length = (duk_size_t) (end_offset - start_offset);
	buf_slice = (duk_uint8_t *) duk_push_fixed_buffer_nozero(thr, slice_length);  /* all bytes initialized below */
	DUK_ASSERT(buf_slice != NULL);

	/* Neutered or uncovered, TypeError. */
	if (h_this->buf == NULL ||
	    !DUK_HBUFOBJ_VALID_BYTEOFFSET_EXCL(h_this, (duk_size_t) start_offset + slice_length)) {
		DUK_DCERROR_TYPE_INVALID_ARGS(thr);
	}

	/* XXX: ideally we wouldn't make a copy but a view into the buffer for the
	 * decoding process.  Or the decoding helper could be changed to accept
	 * the slice info (a buffer pointer is NOT a good approach because guaranteeing
	 * its stability is difficult).
	 */

	DUK_ASSERT(DUK_HBUFOBJ_VALID_BYTEOFFSET_EXCL(h_this, (duk_size_t) start_offset + slice_length));
	duk_memcpy_unsafe((void *) buf_slice,
	                  (const void *) (DUK_HBUFOBJ_GET_SLICE_BASE(thr->heap, h_this) + start_offset),
	                  (size_t) slice_length);

	/* Use the equivalent of: new TextEncoder().encode(this) to convert the
	 * string.  Result will be valid UTF-8; non-CESU-8 inputs are currently
	 * interpreted loosely.  Value stack convention is a bit odd for now.
	 */
	duk_replace(thr, 0);
	duk_set_top(thr, 1);
	return duk_textdecoder_decode_utf8_nodejs(thr);
}
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */

/*
 *  Node.js Buffer.prototype: toJSON()
 */

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
DUK_INTERNAL duk_ret_t duk_bi_nodejs_buffer_tojson(duk_hthread *thr) {
	duk_hbufobj *h_this;
	duk_uint8_t *buf;
	duk_uint_t i, n;
	duk_tval *tv;

	h_this = duk__require_bufobj_this(thr);
	DUK_ASSERT(h_this != NULL);

	if (h_this->buf == NULL || !DUK_HBUFOBJ_VALID_SLICE(h_this)) {
		/* Serialize uncovered backing buffer as a null; doesn't
		 * really matter as long we're memory safe.
		 */
		duk_push_null(thr);
		return 1;
	}

	duk_push_object(thr);
	duk_push_hstring_stridx(thr, DUK_STRIDX_UC_BUFFER);
	duk_put_prop_stridx_short(thr, -2, DUK_STRIDX_TYPE);

	/* XXX: uninitialized would be OK */
	DUK_ASSERT_DISABLE((duk_size_t) h_this->length <= (duk_size_t) DUK_UINT32_MAX);
	tv = duk_push_harray_with_size_outptr(thr, (duk_uint32_t) h_this->length);  /* XXX: needs revision with >4G buffers */
	DUK_ASSERT(!duk_is_bare_object(thr, -1));

	DUK_ASSERT(h_this->buf != NULL);
	buf = DUK_HBUFOBJ_GET_SLICE_BASE(thr->heap, h_this);
	for (i = 0, n = h_this->length; i < n; i++) {
		DUK_TVAL_SET_U32(tv + i, (duk_uint32_t) buf[i]);  /* no need for decref or incref */
	}
	duk_put_prop_stridx_short(thr, -2, DUK_STRIDX_DATA);

	return 1;
}
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */

/*
 *  Node.js Buffer.prototype.equals()
 *  Node.js Buffer.prototype.compare()
 *  Node.js Buffer.compare()
 */

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
DUK_INTERNAL duk_ret_t duk_bi_buffer_compare_shared(duk_hthread *thr) {
	duk_small_uint_t magic;
	duk_hbufobj *h_bufarg1;
	duk_hbufobj *h_bufarg2;
	duk_small_int_t comp_res;

	/* XXX: keep support for plain buffers and non-Node.js buffers? */

	magic = (duk_small_uint_t) duk_get_current_magic(thr);
	if (magic & 0x02U) {
		/* Static call style. */
		h_bufarg1 = duk__require_bufobj_value(thr, 0);
		h_bufarg2 = duk__require_bufobj_value(thr, 1);
	} else {
		h_bufarg1 = duk__require_bufobj_this(thr);
		h_bufarg2 = duk__require_bufobj_value(thr, 0);
	}
	DUK_ASSERT(h_bufarg1 != NULL);
	DUK_ASSERT(h_bufarg2 != NULL);

	/* We want to compare the slice/view areas of the arguments.
	 * If either slice/view is invalid (underlying buffer is shorter)
	 * ensure equals() is false, but otherwise the only thing that
	 * matters is to be memory safe.
	 */

	if (DUK_HBUFOBJ_VALID_SLICE(h_bufarg1) &&
	    DUK_HBUFOBJ_VALID_SLICE(h_bufarg2)) {
		comp_res = duk_js_data_compare((const duk_uint8_t *) DUK_HBUFFER_GET_DATA_PTR(thr->heap, h_bufarg1->buf) + h_bufarg1->offset,
		                               (const duk_uint8_t *) DUK_HBUFFER_GET_DATA_PTR(thr->heap, h_bufarg2->buf) + h_bufarg2->offset,
		                               (duk_size_t) h_bufarg1->length,
		                               (duk_size_t) h_bufarg2->length);
	} else {
		comp_res = -1;  /* either nonzero value is ok */
	}

	if (magic & 0x01U) {
		/* compare: similar to string comparison but for buffer data. */
		duk_push_int(thr, comp_res);
	} else {
		/* equals */
		duk_push_boolean(thr, (comp_res == 0));
	}

	return 1;
}
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */

/*
 *  Node.js Buffer.prototype.fill()
 */

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
DUK_INTERNAL duk_ret_t duk_bi_nodejs_buffer_fill(duk_hthread *thr) {
	duk_hbufobj *h_this;
	const duk_uint8_t *fill_str_ptr;
	duk_size_t fill_str_len;
	duk_uint8_t fill_value;
	duk_int_t fill_offset;
	duk_int_t fill_end;
	duk_size_t fill_length;
	duk_uint8_t *p;

	h_this = duk__require_bufobj_this(thr);
	DUK_ASSERT(h_this != NULL);
	if (h_this->buf == NULL) {
		DUK_DCERROR_TYPE_INVALID_ARGS(thr);
	}

	/* [ value offset end ] */

	if (duk_is_string_notsymbol(thr, 0)) {
		fill_str_ptr = (const duk_uint8_t *) duk_get_lstring(thr, 0, &fill_str_len);
		DUK_ASSERT(fill_str_ptr != NULL);
	} else {
		/* Symbols get ToNumber() coerced and cause TypeError. */
		fill_value = (duk_uint8_t) duk_to_uint32(thr, 0);
		fill_str_ptr = (const duk_uint8_t *) &fill_value;
		fill_str_len = 1;
	}

	/* Fill offset handling is more lenient than in Node.js. */

	duk__clamp_startend_nonegidx_noshift(thr,
	                                     (duk_int_t) h_this->length,
	                                     1 /*idx_start*/,
	                                     2 /*idx_end*/,
	                                     &fill_offset,
	                                     &fill_end);

	DUK_DDD(DUK_DDDPRINT("fill: fill_value=%02x, fill_offset=%ld, fill_end=%ld, view length=%ld",
	                     (unsigned int) fill_value, (long) fill_offset, (long) fill_end, (long) h_this->length));

	DUK_ASSERT(fill_end - fill_offset >= 0);
	DUK_ASSERT(h_this->buf != NULL);

	p = (DUK_HBUFOBJ_GET_SLICE_BASE(thr->heap, h_this) + fill_offset);
	fill_length = (duk_size_t) (fill_end - fill_offset);
	if (fill_str_len == 1) {
		/* Handle single character fills as memset() even when
		 * the fill data comes from a one-char argument.
		 */
		duk_memset_unsafe((void *) p, (int) fill_str_ptr[0], (size_t) fill_length);
	} else if (fill_str_len > 1) {
		duk_size_t i, n, t;

		for (i = 0, n = (duk_size_t) (fill_end - fill_offset), t = 0; i < n; i++) {
			p[i] = fill_str_ptr[t++];
			if (t >= fill_str_len) {
				t = 0;
			}
		}
	} else {
		DUK_DDD(DUK_DDDPRINT("zero size fill pattern, ignore silently"));
	}

	/* Return the Buffer to allow chaining: b.fill(0x11).fill(0x22, 3, 5).toString() */
	duk_push_this(thr);
	return 1;
}
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */

/*
 *  Node.js Buffer.prototype.write(string, [offset], [length], [encoding])
 */

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
DUK_INTERNAL duk_ret_t duk_bi_nodejs_buffer_write(duk_hthread *thr) {
	duk_hbufobj *h_this;
	duk_uint_t offset;
	duk_uint_t length;
	const duk_uint8_t *str_data;
	duk_size_t str_len;

	/* XXX: very inefficient support for plain buffers */
	h_this = duk__require_bufobj_this(thr);
	DUK_ASSERT(h_this != NULL);

	/* Argument must be a string, e.g. a buffer is not allowed. */
	str_data = (const duk_uint8_t *) duk_require_lstring_notsymbol(thr, 0, &str_len);

	duk__resolve_offset_opt_length(thr, h_this, 1, 2, &offset, &length, 0 /*throw_flag*/);
	DUK_ASSERT(offset <= h_this->length);
	DUK_ASSERT(offset + length <= h_this->length);

	/* XXX: encoding is ignored now. */

	if (length > str_len) {
		length = (duk_uint_t) str_len;
	}

	if (DUK_HBUFOBJ_VALID_SLICE(h_this)) {
		/* Cannot overlap. */
		duk_memcpy_unsafe((void *) (DUK_HBUFOBJ_GET_SLICE_BASE(thr->heap, h_this) + offset),
		                  (const void *) str_data,
		                  (size_t) length);
	} else {
		DUK_DDD(DUK_DDDPRINT("write() target buffer is not covered, silent ignore"));
	}

	duk_push_uint(thr, length);
	return 1;
}
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */

/*
 *  Node.js Buffer.prototype.copy()
 */

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
DUK_INTERNAL duk_ret_t duk_bi_nodejs_buffer_copy(duk_hthread *thr) {
	duk_hbufobj *h_this;
	duk_hbufobj *h_bufarg;
	duk_int_t source_length;
	duk_int_t target_length;
	duk_int_t target_start, source_start, source_end;
	duk_uint_t target_ustart, source_ustart, source_uend;
	duk_uint_t copy_size = 0;

	/* [ targetBuffer targetStart sourceStart sourceEnd ] */

	h_this = duk__require_bufobj_this(thr);
	h_bufarg = duk__require_bufobj_value(thr, 0);
	DUK_ASSERT(h_this != NULL);
	DUK_ASSERT(h_bufarg != NULL);
	source_length = (duk_int_t) h_this->length;
	target_length = (duk_int_t) h_bufarg->length;

	target_start = duk_to_int(thr, 1);
	source_start = duk_to_int(thr, 2);
	if (duk_is_undefined(thr, 3)) {
		source_end = source_length;
	} else {
		source_end = duk_to_int(thr, 3);
	}

	DUK_DDD(DUK_DDDPRINT("checking copy args: target_start=%ld, target_length=%ld, "
	                     "source_start=%ld, source_end=%ld, source_length=%ld",
	                     (long) target_start, (long) h_bufarg->length,
	                     (long) source_start, (long) source_end, (long) source_length));

	/* This behavior mostly mimics Node.js now. */

	if (source_start < 0 || source_end < 0 || target_start < 0) {
		/* Negative offsets cause a RangeError. */
		goto fail_bounds;
	}
	source_ustart = (duk_uint_t) source_start;
	source_uend = (duk_uint_t) source_end;
	target_ustart = (duk_uint_t) target_start;
	if (source_ustart >= source_uend ||  /* crossed offsets or zero size */
	    source_ustart >= (duk_uint_t) source_length ||  /* source out-of-bounds (but positive) */
	    target_ustart >= (duk_uint_t) target_length) {  /* target out-of-bounds (but positive) */
		goto silent_ignore;
	}
	if (source_uend >= (duk_uint_t) source_length) {
		/* Source end clamped silently to available length. */
		source_uend = (duk_uint_t) source_length;
	}
	copy_size = source_uend - source_ustart;
	if (target_ustart + copy_size > (duk_uint_t) target_length) {
		/* Clamp to target's end if too long.
		 *
		 * NOTE: there's no overflow possibility in the comparison;
		 * both target_ustart and copy_size are >= 0 and based on
		 * values in duk_int_t range.  Adding them as duk_uint_t
		 * values is then guaranteed not to overflow.
		 */
		DUK_ASSERT(target_ustart + copy_size >= target_ustart);  /* no overflow */
		DUK_ASSERT(target_ustart + copy_size >= copy_size);  /* no overflow */
		copy_size = (duk_uint_t) target_length - target_ustart;
	}

	DUK_DDD(DUK_DDDPRINT("making copy: target_ustart=%lu source_ustart=%lu copy_size=%lu",
	                     (unsigned long) target_ustart, (unsigned long) source_ustart,
	                     (unsigned long) copy_size));

	DUK_ASSERT(copy_size >= 1);
	DUK_ASSERT(source_ustart <= (duk_uint_t) source_length);
	DUK_ASSERT(source_ustart + copy_size <= (duk_uint_t) source_length);
	DUK_ASSERT(target_ustart <= (duk_uint_t) target_length);
	DUK_ASSERT(target_ustart + copy_size <= (duk_uint_t) target_length);

	/* Ensure copy is covered by underlying buffers. */
	DUK_ASSERT(h_bufarg->buf != NULL);  /* length check */
	DUK_ASSERT(h_this->buf != NULL);    /* length check */
	if (DUK_HBUFOBJ_VALID_BYTEOFFSET_EXCL(h_bufarg, target_ustart + copy_size) &&
	    DUK_HBUFOBJ_VALID_BYTEOFFSET_EXCL(h_this, source_ustart + copy_size)) {
		/* Must use memmove() because copy area may overlap (source and target
		 * buffer may be the same, or from different slices.
		 */
		duk_memmove_unsafe((void *) (DUK_HBUFOBJ_GET_SLICE_BASE(thr->heap, h_bufarg) + target_ustart),
		                   (const void *) (DUK_HBUFOBJ_GET_SLICE_BASE(thr->heap, h_this) + source_ustart),
		                   (size_t) copy_size);
	} else {
		DUK_DDD(DUK_DDDPRINT("buffer copy not covered by underlying buffer(s), ignoring"));
	}

 silent_ignore:
	/* Return value is like write(), number of bytes written.
	 * The return value matters because of code like:
	 * "off += buf.copy(...)".
         */
	duk_push_uint(thr, copy_size);
	return 1;

 fail_bounds:
	DUK_DCERROR_RANGE_INVALID_ARGS(thr);
}
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */

/*
 *  TypedArray.prototype.set()
 *
 *  TypedArray set() is pretty interesting to implement because:
 *
 *    - The source argument may be a plain array or a typedarray.  If the
 *      source is a TypedArray, values are decoded and re-encoded into the
 *      target (not as a plain byte copy).  This may happen even when the
 *      element byte size is the same, e.g. integer values may be re-encoded
 *      into floats.
 *
 *    - Source and target may refer to the same underlying buffer, so that
 *      the set() operation may overlap.  The specification requires that this
 *      must work as if a copy was made before the operation.  Note that this
 *      is NOT a simple memmove() situation because the source and target
 *      byte sizes may be different -- e.g. a 4-byte source (Int8Array) may
 *      expand to a 16-byte target (Uint32Array) so that the target overlaps
 *      the source both from beginning and the end (unlike in typical memmove).
 *
 *    - Even if 'buf' pointers of the source and target differ, there's no
 *      guarantee that their memory areas don't overlap.  This may be the
 *      case with external buffers.
 *
 *  Even so, it is nice to optimize for the common case:
 *
 *    - Source and target separate buffers or non-overlapping.
 *
 *    - Source and target have a compatible type so that a plain byte copy
 *      is possible.  Note that while e.g. uint8 and int8 are compatible
 *      (coercion one way or another doesn't change the byte representation),
 *      e.g. int8 and uint8clamped are NOT compatible when writing int8
 *      values into uint8clamped typedarray (-1 would clamp to 0 for instance).
 *
 *  See test-bi-typedarray-proto-set.js.
 */

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
DUK_INTERNAL duk_ret_t duk_bi_typedarray_set(duk_hthread *thr) {
	duk_hbufobj *h_this;
	duk_hobject *h_obj;
	duk_uarridx_t i, n;
	duk_int_t offset_signed;
	duk_uint_t offset_elems;
	duk_uint_t offset_bytes;

	h_this = duk__require_bufobj_this(thr);
	DUK_ASSERT(h_this != NULL);
	DUK_HBUFOBJ_ASSERT_VALID(h_this);

	if (h_this->buf == NULL) {
		DUK_DDD(DUK_DDDPRINT("source neutered, skip copy"));
		return 0;
	}

	duk_hbufobj_promote_plain(thr, 0);
	h_obj = duk_require_hobject(thr, 0);

	/* XXX: V8 throws a TypeError for negative values.  Would it
	 * be more useful to interpret negative offsets here from the
	 * end of the buffer too?
	 */
	offset_signed = duk_to_int(thr, 1);
	if (offset_signed < 0) {
		/* For some reason this is a TypeError (at least in V8). */
		DUK_DCERROR_TYPE_INVALID_ARGS(thr);
	}
	offset_elems = (duk_uint_t) offset_signed;
	offset_bytes = offset_elems << h_this->shift;
	if ((offset_bytes >> h_this->shift) != offset_elems) {
		/* Byte length would overflow. */
		/* XXX: easier check with less code? */
		goto fail_args;
	}
	if (offset_bytes > h_this->length) {
		/* Equality may be OK but >length not.  Checking
		 * this explicitly avoids some overflow cases
		 * below.
		 */
		goto fail_args;
	}
	DUK_ASSERT(offset_bytes <= h_this->length);

	/* Fast path: source is a TypedArray (or any bufobj). */

	if (DUK_HOBJECT_IS_BUFOBJ(h_obj)) {
		duk_hbufobj *h_bufarg;
#if !defined(DUK_USE_PREFER_SIZE)
		duk_uint16_t comp_mask;
#endif
		duk_small_int_t no_overlap = 0;
		duk_uint_t src_length;
		duk_uint_t dst_length;
		duk_uint_t dst_length_elems;
		duk_uint8_t *p_src_base;
		duk_uint8_t *p_src_end;
		duk_uint8_t *p_src;
		duk_uint8_t *p_dst_base;
		duk_uint8_t *p_dst;
		duk_small_uint_t src_elem_size;
		duk_small_uint_t dst_elem_size;

		h_bufarg = (duk_hbufobj *) h_obj;
		DUK_HBUFOBJ_ASSERT_VALID(h_bufarg);

		if (h_bufarg->buf == NULL) {
			DUK_DDD(DUK_DDDPRINT("target neutered, skip copy"));
			return 0;
		}

		/* Nominal size check. */
		src_length = h_bufarg->length;  /* bytes in source */
		dst_length_elems = (src_length >> h_bufarg->shift);  /* elems in source and dest */
		dst_length = dst_length_elems << h_this->shift;  /* bytes in dest */
		if ((dst_length >> h_this->shift) != dst_length_elems) {
			/* Byte length would overflow. */
			/* XXX: easier check with less code? */
			goto fail_args;
		}
		DUK_DDD(DUK_DDDPRINT("nominal size check: src_length=%ld, dst_length=%ld",
		                     (long) src_length, (long) dst_length));
		DUK_ASSERT(offset_bytes <= h_this->length);
		if (dst_length > h_this->length - offset_bytes) {
			/* Overflow not an issue because subtraction is used on the right
			 * side and guaranteed to be >= 0.
			 */
			DUK_DDD(DUK_DDDPRINT("copy exceeds target buffer nominal length"));
			goto fail_args;
		}
		if (!DUK_HBUFOBJ_VALID_BYTEOFFSET_EXCL(h_this, offset_bytes + dst_length)) {
			DUK_DDD(DUK_DDDPRINT("copy not covered by underlying target buffer, ignore"));
			return 0;
		}

		p_src_base = DUK_HBUFOBJ_GET_SLICE_BASE(thr->heap, h_bufarg);
		p_dst_base = DUK_HBUFOBJ_GET_SLICE_BASE(thr->heap, h_this) + offset_bytes;

		/* Check actual underlying buffers for validity and that they
		 * cover the copy.  No side effects are allowed after the check
		 * so that the validity status doesn't change.
		 */
		if (!DUK_HBUFOBJ_VALID_SLICE(h_this) ||
		    !DUK_HBUFOBJ_VALID_SLICE(h_bufarg)) {
			/* The condition could be more narrow and check for the
			 * copy area only, but there's no need for fine grained
			 * behavior when the underlying buffer is misconfigured.
			 */
			DUK_DDD(DUK_DDDPRINT("source and/or target not covered by underlying buffer, skip copy"));
			return 0;
		}

		/* We want to do a straight memory copy if possible: this is
		 * an important operation because .set() is the TypedArray
		 * way to copy chunks of memory.  However, because set()
		 * conceptually works in terms of elements, not all views are
		 * compatible with direct byte copying.
		 *
		 * If we do manage a direct copy, the "overlap issue" handled
		 * below can just be solved using memmove() because the source
		 * and destination element sizes are necessarily equal.
		 */

#if !defined(DUK_USE_PREFER_SIZE)
		DUK_ASSERT(h_this->elem_type < sizeof(duk__buffer_elemtype_copy_compatible) / sizeof(duk_uint16_t));
		comp_mask = duk__buffer_elemtype_copy_compatible[h_this->elem_type];
		if (comp_mask & (1 << h_bufarg->elem_type)) {
			DUK_ASSERT(src_length == dst_length);

			DUK_DDD(DUK_DDDPRINT("fast path: able to use memmove() because views are compatible"));
			duk_memmove_unsafe((void *) p_dst_base, (const void *) p_src_base, (size_t) dst_length);
			return 0;
		}
		DUK_DDD(DUK_DDDPRINT("fast path: views are not compatible with a byte copy, copy by item"));
#endif  /* !DUK_USE_PREFER_SIZE */

		/* We want to avoid making a copy to process set() but that's
		 * not always possible: the source and the target may overlap
		 * and because element sizes are different, the overlap cannot
		 * always be handled with a memmove() or choosing the copy
		 * direction in a certain way.  For example, if source type is
		 * uint8 and target type is uint32, the target area may exceed
		 * the source area from both ends!
		 *
		 * Note that because external buffers may point to the same
		 * memory areas, we must ultimately make this check using
		 * pointers.
		 *
		 * NOTE: careful with side effects: any side effect may cause
		 * a buffer resize (or external buffer pointer/length update)!
		 */

		DUK_DDD(DUK_DDDPRINT("overlap check: p_src_base=%p, src_length=%ld, "
		                     "p_dst_base=%p, dst_length=%ld",
		                     (void *) p_src_base, (long) src_length,
		                     (void *) p_dst_base, (long) dst_length));

		if (p_src_base >= p_dst_base + dst_length ||  /* source starts after dest ends */
		    p_src_base + src_length <= p_dst_base) {   /* source ends before dest starts */
			no_overlap = 1;
		}

		if (!no_overlap) {
			/* There's overlap: the desired end result is that
			 * conceptually a copy is made to avoid "trampling"
			 * of source data by destination writes.  We make
			 * an actual temporary copy to handle this case.
			 */
			duk_uint8_t *p_src_copy;

			DUK_DDD(DUK_DDDPRINT("there is overlap, make a copy of the source"));
			p_src_copy = (duk_uint8_t *) duk_push_fixed_buffer_nozero(thr, src_length);
			DUK_ASSERT(p_src_copy != NULL);
			duk_memcpy_unsafe((void *) p_src_copy, (const void *) p_src_base, (size_t) src_length);

			p_src_base = p_src_copy;  /* use p_src_base from now on */
		}
		/* Value stack intentionally mixed size here. */

		DUK_DDD(DUK_DDDPRINT("after overlap check: p_src_base=%p, src_length=%ld, "
		                     "p_dst_base=%p, dst_length=%ld, valstack top=%ld",
		                     (void *) p_src_base, (long) src_length,
		                     (void *) p_dst_base, (long) dst_length,
		                     (long) duk_get_top(thr)));

		/* Ready to make the copy.  We must proceed element by element
		 * and must avoid any side effects that might cause the buffer
		 * validity check above to become invalid.
		 *
		 * Although we work through the value stack here, only plain
		 * numbers are handled which should be side effect safe.
		 */

		src_elem_size = (duk_small_uint_t) (1U << h_bufarg->shift);
		dst_elem_size = (duk_small_uint_t) (1U << h_this->shift);
		p_src = p_src_base;
		p_dst = p_dst_base;
		p_src_end = p_src_base + src_length;

		while (p_src != p_src_end) {
			DUK_DDD(DUK_DDDPRINT("fast path per element copy loop: "
			                     "p_src=%p, p_src_end=%p, p_dst=%p",
			                     (void *) p_src, (void *) p_src_end, (void *) p_dst));
			/* A validated read() is always a number, so it's write coercion
			 * is always side effect free an won't invalidate pointers etc.
			 */
			duk_hbufobj_push_validated_read(thr, h_bufarg, p_src, src_elem_size);
			duk_hbufobj_validated_write(thr, h_this, p_dst, dst_elem_size);
			duk_pop(thr);
			p_src += src_elem_size;
			p_dst += dst_elem_size;
		}

		return 0;
	} else {
		/* Slow path: quite slow, but we save space by using the property code
		 * to write coerce target values.  We don't need to worry about overlap
		 * here because the source is not a TypedArray.
		 *
		 * We could use the bufobj write coercion helper but since the
		 * property read may have arbitrary side effects, full validity checks
		 * would be needed for every element anyway.
		 */

		n = (duk_uarridx_t) duk_get_length(thr, 0);
		DUK_ASSERT(offset_bytes <= h_this->length);
		if ((n << h_this->shift) > h_this->length - offset_bytes) {
			/* Overflow not an issue because subtraction is used on the right
			 * side and guaranteed to be >= 0.
			 */
			DUK_DDD(DUK_DDDPRINT("copy exceeds target buffer nominal length"));
			goto fail_args;
		}

		/* There's no need to check for buffer validity status for the
		 * target here: the property access code will do that for each
		 * element.  Moreover, if we did check the validity here, side
		 * effects from reading the source argument might invalidate
		 * the results anyway.
		 */

		DUK_ASSERT_TOP(thr, 2);
		duk_push_this(thr);

		for (i = 0; i < n; i++) {
			duk_get_prop_index(thr, 0, i);
			duk_put_prop_index(thr, 2, offset_elems + i);
		}
	}

	return 0;

 fail_args:
	DUK_DCERROR_RANGE_INVALID_ARGS(thr);
}
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */

/*
 *  Node.js Buffer.prototype.slice([start], [end])
 *  ArrayBuffer.prototype.slice(begin, [end])
 *  TypedArray.prototype.subarray(begin, [end])
 *
 *  The API calls are almost identical; negative indices are counted from end
 *  of buffer, and final indices are clamped (allowing crossed indices).  Main
 *  differences:
 *
 *    - Copy/view behavior; Node.js .slice() and TypedArray .subarray() create
 *      views, ArrayBuffer .slice() creates a copy
 *
 *    - Resulting object has a different class and prototype depending on the
 *      call (or 'this' argument)
 *
 *    - TypedArray .subarray() arguments are element indices, not byte offsets
 *
 *    - Plain buffer argument creates a plain buffer slice
 */

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
DUK_LOCAL void duk__arraybuffer_plain_slice(duk_hthread *thr, duk_hbuffer *h_val) {
	duk_int_t start_offset, end_offset;
	duk_uint_t slice_length;
	duk_uint8_t *p_copy;
	duk_size_t copy_length;

	duk__clamp_startend_negidx_shifted(thr,
	                                   (duk_int_t) DUK_HBUFFER_GET_SIZE(h_val),
	                                   0 /*buffer_shift*/,
	                                   0 /*idx_start*/,
	                                   1 /*idx_end*/,
	                                   &start_offset,
	                                   &end_offset);
	DUK_ASSERT(end_offset <= (duk_int_t) DUK_HBUFFER_GET_SIZE(h_val));
	DUK_ASSERT(start_offset >= 0);
	DUK_ASSERT(end_offset >= start_offset);
	slice_length = (duk_uint_t) (end_offset - start_offset);

	p_copy = (duk_uint8_t *) duk_push_fixed_buffer_nozero(thr, (duk_size_t) slice_length);
	DUK_ASSERT(p_copy != NULL);
	copy_length = slice_length;

	duk_memcpy_unsafe((void *) p_copy,
	                  (const void *) ((duk_uint8_t *) DUK_HBUFFER_GET_DATA_PTR(thr->heap, h_val) + start_offset),
	                  copy_length);
}
#endif /* DUK_USE_BUFFEROBJECT_SUPPORT */

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
/* Shared helper for slice/subarray operation.
 * Magic: 0x01=isView, 0x02=copy, 0x04=Node.js Buffer special handling.
 */
DUK_INTERNAL duk_ret_t duk_bi_buffer_slice_shared(duk_hthread *thr) {
	duk_small_int_t magic;
	duk_small_uint_t res_class_num;
	duk_small_int_t res_proto_bidx;
	duk_hbufobj *h_this;
	duk_hbufobj *h_bufobj;
	duk_hbuffer *h_val;
	duk_int_t start_offset, end_offset;
	duk_uint_t slice_length;
	duk_tval *tv;

	/* [ start end ] */

	magic = duk_get_current_magic(thr);

	tv = duk_get_borrowed_this_tval(thr);
	DUK_ASSERT(tv != NULL);

	if (DUK_TVAL_IS_BUFFER(tv)) {
		/* For plain buffers return a plain buffer slice. */
		h_val = DUK_TVAL_GET_BUFFER(tv);
		DUK_ASSERT(h_val != NULL);

		if (magic & 0x02) {
			/* Make copy: ArrayBuffer.prototype.slice() uses this. */
			duk__arraybuffer_plain_slice(thr, h_val);
			return 1;
		} else {
			/* View into existing buffer: cannot be done if the
			 * result is a plain buffer because there's no slice
			 * info.  So return an ArrayBuffer instance; coerce
			 * the 'this' binding into an object and behave as if
			 * the original call was for an Object-coerced plain
			 * buffer (handled automatically by duk__require_bufobj_this()).
			 */

			DUK_DDD(DUK_DDDPRINT("slice() doesn't handle view into plain buffer, coerce 'this' to ArrayBuffer object"));
			/* fall through */
		}
	}
	tv = NULL;  /* No longer valid nor needed. */

	h_this = duk__require_bufobj_this(thr);

	/* Slice offsets are element (not byte) offsets, which only matters
	 * for TypedArray views, Node.js Buffer and ArrayBuffer have shift
	 * zero so byte and element offsets are the same.  Negative indices
	 * are counted from end of slice, crossed indices are allowed (and
	 * result in zero length result), and final values are clamped
	 * against the current slice.  There's intentionally no check
	 * against the underlying buffer here.
	 */

	duk__clamp_startend_negidx_shifted(thr,
	                                   (duk_int_t) h_this->length,
	                                   (duk_uint8_t) h_this->shift,
	                                   0 /*idx_start*/,
	                                   1 /*idx_end*/,
	                                   &start_offset,
	                                   &end_offset);
	DUK_ASSERT(end_offset >= start_offset);
	DUK_ASSERT(start_offset >= 0);
	DUK_ASSERT(end_offset >= 0);
	slice_length = (duk_uint_t) (end_offset - start_offset);

	/* The resulting buffer object gets the same class and prototype as
	 * the buffer in 'this', e.g. if the input is a Uint8Array the
	 * result is a Uint8Array; if the input is a Float32Array, the
	 * result is a Float32Array.  The result internal prototype should
	 * be the default prototype for the class (e.g. initial value of
	 * Uint8Array.prototype), not copied from the argument (Duktape 1.x
	 * did that).
	 *
	 * Node.js Buffers have special handling: they're Uint8Arrays as far
	 * as the internal class is concerned, so the new Buffer should also
	 * be an Uint8Array but inherit from Buffer.prototype.
	 */
	res_class_num = DUK_HOBJECT_GET_CLASS_NUMBER((duk_hobject *) h_this);
	DUK_ASSERT(res_class_num >= DUK_HOBJECT_CLASS_BUFOBJ_MIN);  /* type check guarantees */
	DUK_ASSERT(res_class_num <= DUK_HOBJECT_CLASS_BUFOBJ_MAX);
	res_proto_bidx = duk__buffer_proto_from_classnum[res_class_num - DUK_HOBJECT_CLASS_BUFOBJ_MIN];
	if (magic & 0x04) {
		res_proto_bidx = DUK_BIDX_NODEJS_BUFFER_PROTOTYPE;
	}
	h_bufobj = duk_push_bufobj_raw(thr,
	                               DUK_HOBJECT_FLAG_EXTENSIBLE |
	                               DUK_HOBJECT_FLAG_BUFOBJ |
	                               DUK_HOBJECT_CLASS_AS_FLAGS(res_class_num),
	                               res_proto_bidx);
	DUK_ASSERT(h_bufobj != NULL);

	DUK_ASSERT(h_bufobj->length == 0);
	h_bufobj->shift = h_this->shift;  /* inherit */
	h_bufobj->elem_type = h_this->elem_type;  /* inherit */
	h_bufobj->is_typedarray = magic & 0x01;
	DUK_ASSERT(h_bufobj->is_typedarray == 0 || h_bufobj->is_typedarray == 1);

	h_val = h_this->buf;
	if (h_val == NULL) {
		DUK_DCERROR_TYPE_INVALID_ARGS(thr);
	}

	if (magic & 0x02) {
		/* non-zero: make copy */
		duk_uint8_t *p_copy;
		duk_size_t copy_length;

		p_copy = (duk_uint8_t *) duk_push_fixed_buffer_zero(thr, (duk_size_t) slice_length);  /* must be zeroed, not all bytes always copied */
		DUK_ASSERT(p_copy != NULL);

		/* Copy slice, respecting underlying buffer limits; remainder
		 * is left as zero.
		 */
		copy_length = DUK_HBUFOBJ_CLAMP_BYTELENGTH(h_this, slice_length);
		duk_memcpy_unsafe((void *) p_copy,
		                  (const void *) (DUK_HBUFOBJ_GET_SLICE_BASE(thr->heap, h_this) + start_offset),
		                  copy_length);

		h_val = duk_known_hbuffer(thr, -1);

		h_bufobj->buf = h_val;
		DUK_HBUFFER_INCREF(thr, h_val);
		h_bufobj->length = slice_length;
		DUK_ASSERT(h_bufobj->offset == 0);

		duk_pop(thr);  /* reachable so pop OK */
	} else {
		h_bufobj->buf = h_val;
		DUK_HBUFFER_INCREF(thr, h_val);
		h_bufobj->length = slice_length;
		h_bufobj->offset = h_this->offset + (duk_uint_t) start_offset;

		/* Copy the .buffer property, needed for TypedArray.prototype.subarray().
		 *
		 * XXX: limit copy only for TypedArray classes specifically?
		 */

		DUK_ASSERT(h_bufobj->buf_prop == NULL);
		h_bufobj->buf_prop = h_this->buf_prop;  /* may be NULL */
		DUK_HOBJECT_INCREF_ALLOWNULL(thr, (duk_hobject *) h_bufobj->buf_prop);
	}
	/* unbalanced stack on purpose */

	DUK_HBUFOBJ_ASSERT_VALID(h_bufobj);
	return 1;
}
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */

/*
 *  Node.js Buffer.isEncoding()
 */

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
DUK_INTERNAL duk_ret_t duk_bi_nodejs_buffer_is_encoding(duk_hthread *thr) {
	const char *encoding;

	/* only accept lowercase 'utf8' now. */

	encoding = duk_to_string(thr, 0);
	DUK_ASSERT(duk_is_string(thr, 0));  /* guaranteed by duk_to_string() */
	duk_push_boolean(thr, DUK_STRCMP(encoding, "utf8") == 0);
	return 1;
}
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */

/*
 *  Node.js Buffer.isBuffer()
 */

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
DUK_INTERNAL duk_ret_t duk_bi_nodejs_buffer_is_buffer(duk_hthread *thr) {
	duk_hobject *h;
	duk_hobject *h_proto;
	duk_bool_t ret = 0;

	DUK_ASSERT(duk_get_top(thr) >= 1);  /* nargs */
	h = duk_get_hobject(thr, 0);
	if (h != NULL) {
		h_proto = thr->builtins[DUK_BIDX_NODEJS_BUFFER_PROTOTYPE];
		DUK_ASSERT(h_proto != NULL);

		h = DUK_HOBJECT_GET_PROTOTYPE(thr->heap, h);
		if (h != NULL) {
			ret = duk_hobject_prototype_chain_contains(thr, h, h_proto, 0 /*ignore_loop*/);
		}
	}

	duk_push_boolean(thr, ret);
	return 1;
}
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */

/*
 *  Node.js Buffer.byteLength()
 */

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
DUK_INTERNAL duk_ret_t duk_bi_nodejs_buffer_byte_length(duk_hthread *thr) {
	const char *str;
	duk_size_t len;

	/* At the moment Buffer(<str>) will just use the string bytes as
	 * is (ignoring encoding), so we return the string length here
	 * unconditionally.
	 */

	/* XXX: to be revised; Old Node.js behavior just coerces any buffer
	 * values to string:
	 * $ node
	 * > Buffer.byteLength(new Uint32Array(10))
	 * 20
	 * > Buffer.byteLength(new Uint32Array(100))
	 * 20
	 * (The 20 comes from '[object Uint32Array]'.length
	 */

	str = duk_to_lstring(thr, 0, &len);
	DUK_UNREF(str);
	duk_push_size_t(thr, len);
	return 1;
}
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */

/*
 *  Node.js Buffer.concat()
 */

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
DUK_INTERNAL duk_ret_t duk_bi_nodejs_buffer_concat(duk_hthread *thr) {
	duk_hobject *h_arg;
	duk_uint_t total_length;
	duk_hbufobj *h_bufobj;
	duk_hbufobj *h_bufres;
	duk_hbuffer *h_val;
	duk_uint_t i, n;
	duk_uint8_t *p;
	duk_size_t space_left;
	duk_size_t copy_size;

	/* Node.js accepts only actual Arrays. */
	h_arg = duk_require_hobject(thr, 0);
	if (DUK_HOBJECT_GET_CLASS_NUMBER(h_arg) != DUK_HOBJECT_CLASS_ARRAY) {
		DUK_DCERROR_TYPE_INVALID_ARGS(thr);
	}

	/* Compute result length and validate argument buffers. */
	n = (duk_uint_t) duk_get_length(thr, 0);
	total_length = 0;
	for (i = 0; i < n; i++) {
		/* Neutered checks not necessary here: neutered buffers have
		 * zero 'length' so we'll effectively skip them.
		 */
		DUK_ASSERT_TOP(thr, 2);  /* [ array totalLength ] */
		duk_get_prop_index(thr, 0, (duk_uarridx_t) i);  /* -> [ array totalLength buf ] */
		h_bufobj = duk__require_bufobj_value(thr, 2);
		DUK_ASSERT(h_bufobj != NULL);
		total_length += h_bufobj->length;
		if (DUK_UNLIKELY(total_length < h_bufobj->length)) {
			DUK_DCERROR_RANGE_INVALID_ARGS(thr);  /* Wrapped. */
		}
		duk_pop(thr);
	}
	/* In Node.js v0.12.1 a 1-element array is special and won't create a
	 * copy, this was fixed later so an explicit check no longer needed.
	 */

	/* User totalLength overrides a computed length, but we'll check
	 * every copy in the copy loop.  Note that duk_to_int() can
	 * technically have arbitrary side effects so we need to recheck
	 * the buffers in the copy loop.
	 */
	if (!duk_is_undefined(thr, 1) && n > 0) {
		/* For n == 0, Node.js ignores totalLength argument and
		 * returns a zero length buffer.
		 */
		duk_int_t total_length_signed;
		total_length_signed = duk_to_int(thr, 1);
		if (total_length_signed < 0) {
			DUK_DCERROR_RANGE_INVALID_ARGS(thr);
		}
		total_length = (duk_uint_t) total_length_signed;
	}

	h_bufres = duk_push_bufobj_raw(thr,
	                               DUK_HOBJECT_FLAG_EXTENSIBLE |
	                               DUK_HOBJECT_FLAG_BUFOBJ |
	                               DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_UINT8ARRAY),
	                               DUK_BIDX_NODEJS_BUFFER_PROTOTYPE);
	DUK_ASSERT(h_bufres != NULL);

	p = (duk_uint8_t *) duk_push_fixed_buffer_zero(thr, total_length);  /* must be zeroed, all bytes not necessarily written over */
	DUK_ASSERT(p != NULL);
	space_left = (duk_size_t) total_length;

	for (i = 0; i < n; i++) {
		DUK_ASSERT_TOP(thr, 4);  /* [ array totalLength bufres buf ] */

		duk_get_prop_index(thr, 0, (duk_uarridx_t) i);
		h_bufobj = duk__require_bufobj_value(thr, 4);
		DUK_ASSERT(h_bufobj != NULL);

		copy_size = h_bufobj->length;
		if (copy_size > space_left) {
			copy_size = space_left;
		}

		if (h_bufobj->buf != NULL &&
		    DUK_HBUFOBJ_VALID_SLICE(h_bufobj)) {
			duk_memcpy_unsafe((void *) p,
			                  (const void *) DUK_HBUFOBJ_GET_SLICE_BASE(thr->heap, h_bufobj),
			                  copy_size);
		} else {
			/* Just skip, leaving zeroes in the result. */
			;
		}
		p += copy_size;
		space_left -= copy_size;

		duk_pop(thr);
	}

	h_val = duk_known_hbuffer(thr, -1);

	duk__set_bufobj_buffer(thr, h_bufres, h_val);
	h_bufres->is_typedarray = 1;
	DUK_HBUFOBJ_ASSERT_VALID(h_bufres);

	duk_pop(thr);  /* pop plain buffer, now reachable through h_bufres */

	return 1;  /* return h_bufres */
}
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */

/*
 *  Shared readfield and writefield methods
 *
 *  The readfield/writefield methods need support for endianness and field
 *  types.  All offsets are byte based so no offset shifting is needed.
 */

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
/* Format of magic, bits:
 *   0...1: field type; 0=uint8, 1=uint16, 2=uint32, 3=float, 4=double, 5=unused, 6=unused, 7=unused
 *       3: endianness: 0=little, 1=big
 *       4: signed: 1=yes, 0=no
 *       5: typedarray: 1=yes, 0=no
 */
#define  DUK__FLD_8BIT         0
#define  DUK__FLD_16BIT        1
#define  DUK__FLD_32BIT        2
#define  DUK__FLD_FLOAT        3
#define  DUK__FLD_DOUBLE       4
#define  DUK__FLD_VARINT       5
#define  DUK__FLD_BIGENDIAN    (1 << 3)
#define  DUK__FLD_SIGNED       (1 << 4)
#define  DUK__FLD_TYPEDARRAY   (1 << 5)

/* XXX: split into separate functions for each field type? */
DUK_INTERNAL duk_ret_t duk_bi_buffer_readfield(duk_hthread *thr) {
	duk_small_int_t magic = (duk_small_int_t) duk_get_current_magic(thr);
	duk_small_int_t magic_ftype;
	duk_small_int_t magic_bigendian;
	duk_small_int_t magic_signed;
	duk_small_int_t magic_typedarray;
	duk_small_int_t endswap;
	duk_hbufobj *h_this;
	duk_bool_t no_assert;
	duk_int_t offset_signed;
	duk_uint_t offset;
	duk_uint_t buffer_length;
	duk_uint_t check_length;
	duk_uint8_t *buf;
	duk_double_union du;

	magic_ftype = magic & 0x0007;
	magic_bigendian = magic & 0x0008;
	magic_signed = magic & 0x0010;
	magic_typedarray = magic & 0x0020;

	h_this = duk__require_bufobj_this(thr);  /* XXX: very inefficient for plain buffers */
	DUK_ASSERT(h_this != NULL);
	buffer_length = h_this->length;

	/* [ offset noAssert                 ], when ftype != DUK__FLD_VARINT */
	/* [ offset fieldByteLength noAssert ], when ftype == DUK__FLD_VARINT */
	/* [ offset littleEndian             ], when DUK__FLD_TYPEDARRAY (regardless of ftype) */

	/* Handle TypedArray vs. Node.js Buffer arg differences */
	if (magic_typedarray) {
		no_assert = 0;
#if defined(DUK_USE_INTEGER_LE)
		endswap = !duk_to_boolean(thr, 1);  /* 1=little endian */
#else
		endswap = duk_to_boolean(thr, 1);  /* 1=little endian */
#endif
	} else {
		no_assert = duk_to_boolean(thr, (magic_ftype == DUK__FLD_VARINT) ? 2 : 1);
#if defined(DUK_USE_INTEGER_LE)
		endswap = magic_bigendian;
#else
		endswap = !magic_bigendian;
#endif
	}

	/* Offset is coerced first to signed integer range and then to unsigned.
	 * This ensures we can add a small byte length (1-8) to the offset in
	 * bound checks and not wrap.
	 */
	offset_signed = duk_to_int(thr, 0);
	offset = (duk_uint_t) offset_signed;
	if (offset_signed < 0) {
		goto fail_bounds;
	}

	DUK_DDD(DUK_DDDPRINT("readfield, buffer_length=%ld, offset=%ld, no_assert=%d, "
	                     "magic=%04x, magic_fieldtype=%d, magic_bigendian=%d, magic_signed=%d, "
	                     "endswap=%d",
	                     (long) buffer_length, (long) offset, (int) no_assert,
	                     (unsigned int) magic, (int) magic_ftype, (int) (magic_bigendian >> 3),
	                     (int) (magic_signed >> 4), (int) endswap));

	/* Update 'buffer_length' to be the effective, safe limit which
	 * takes into account the underlying buffer.  This value will be
	 * potentially invalidated by any side effect.
	 */
	check_length = DUK_HBUFOBJ_CLAMP_BYTELENGTH(h_this, buffer_length);
	DUK_DDD(DUK_DDDPRINT("buffer_length=%ld, check_length=%ld",
	                     (long) buffer_length, (long) check_length));

	if (h_this->buf) {
		buf = DUK_HBUFOBJ_GET_SLICE_BASE(thr->heap, h_this);
	} else {
		/* Neutered.  We could go into the switch-case safely with
		 * buf == NULL because check_length == 0.  To avoid scanbuild
		 * warnings, fail directly instead.
		 */
		DUK_ASSERT(check_length == 0);
		goto fail_neutered;
	}
	DUK_ASSERT(buf != NULL);

	switch (magic_ftype) {
	case DUK__FLD_8BIT: {
		duk_uint8_t tmp;
		if (offset + 1U > check_length) {
			goto fail_bounds;
		}
		tmp = buf[offset];
		if (magic_signed) {
			duk_push_int(thr, (duk_int_t) ((duk_int8_t) tmp));
		} else {
			duk_push_uint(thr, (duk_uint_t) tmp);
		}
		break;
	}
	case DUK__FLD_16BIT: {
		duk_uint16_t tmp;
		if (offset + 2U > check_length) {
			goto fail_bounds;
		}
		duk_memcpy((void *) du.uc, (const void *) (buf + offset), 2);
		tmp = du.us[0];
		if (endswap) {
			tmp = DUK_BSWAP16(tmp);
		}
		if (magic_signed) {
			duk_push_int(thr, (duk_int_t) ((duk_int16_t) tmp));
		} else {
			duk_push_uint(thr, (duk_uint_t) tmp);
		}
		break;
	}
	case DUK__FLD_32BIT: {
		duk_uint32_t tmp;
		if (offset + 4U > check_length) {
			goto fail_bounds;
		}
		duk_memcpy((void *) du.uc, (const void *) (buf + offset), 4);
		tmp = du.ui[0];
		if (endswap) {
			tmp = DUK_BSWAP32(tmp);
		}
		if (magic_signed) {
			duk_push_int(thr, (duk_int_t) ((duk_int32_t) tmp));
		} else {
			duk_push_uint(thr, (duk_uint_t) tmp);
		}
		break;
	}
	case DUK__FLD_FLOAT: {
		duk_uint32_t tmp;
		if (offset + 4U > check_length) {
			goto fail_bounds;
		}
		duk_memcpy((void *) du.uc, (const void *) (buf + offset), 4);
		if (endswap) {
			tmp = du.ui[0];
			tmp = DUK_BSWAP32(tmp);
			du.ui[0] = tmp;
		}
		duk_push_number(thr, (duk_double_t) du.f[0]);
		break;
	}
	case DUK__FLD_DOUBLE: {
		if (offset + 8U > check_length) {
			goto fail_bounds;
		}
		duk_memcpy((void *) du.uc, (const void *) (buf + offset), 8);
		if (endswap) {
			DUK_DBLUNION_BSWAP64(&du);
		}
		duk_push_number(thr, (duk_double_t) du.d);
		break;
	}
	case DUK__FLD_VARINT: {
		/* Node.js Buffer variable width integer field.  We don't really
		 * care about speed here, so aim for shortest algorithm.
		 */
		duk_int_t field_bytelen;
		duk_int_t i, i_step, i_end;
#if defined(DUK_USE_64BIT_OPS)
		duk_int64_t tmp;
		duk_small_uint_t shift_tmp;
#else
		duk_double_t tmp;
		duk_small_int_t highbyte;
#endif
		const duk_uint8_t *p;

		field_bytelen = duk_get_int(thr, 1);  /* avoid side effects! */
		if (field_bytelen < 1 || field_bytelen > 6) {
			goto fail_field_length;
		}
		if (offset + (duk_uint_t) field_bytelen > check_length) {
			goto fail_bounds;
		}
		p = (const duk_uint8_t *) (buf + offset);

		/* Slow gathering of value using either 64-bit arithmetic
		 * or IEEE doubles if 64-bit types not available.  Handling
		 * of negative numbers is a bit non-obvious in both cases.
		 */

		if (magic_bigendian) {
			/* Gather in big endian */
			i = 0;
			i_step = 1;
			i_end = field_bytelen;  /* one i_step over */
		} else {
			/* Gather in little endian */
			i = field_bytelen - 1;
			i_step = -1;
			i_end = -1;  /* one i_step over */
		}

#if defined(DUK_USE_64BIT_OPS)
		tmp = 0;
		do {
			DUK_ASSERT(i >= 0 && i < field_bytelen);
			tmp = (tmp << 8) + (duk_int64_t) p[i];
			i += i_step;
		} while (i != i_end);

		if (magic_signed) {
			/* Shift to sign extend.  Left shift must be unsigned
			 * to avoid undefined behavior; right shift must be
			 * signed to sign extend properly.
			 */
			shift_tmp = (duk_small_uint_t) (64U - (duk_small_uint_t) field_bytelen * 8U);
			tmp = (duk_int64_t) ((duk_uint64_t) tmp << shift_tmp) >> shift_tmp;
		}

		duk_push_i64(thr, tmp);
#else
		highbyte = p[i];
		if (magic_signed && (highbyte & 0x80) != 0) {
			/* 0xff => 255 - 256 = -1; 0x80 => 128 - 256 = -128 */
			tmp = (duk_double_t) (highbyte - 256);
		} else {
			tmp = (duk_double_t) highbyte;
		}
		for (;;) {
			i += i_step;
			if (i == i_end) {
				break;
			}
			DUK_ASSERT(i >= 0 && i < field_bytelen);
			tmp = (tmp * 256.0) + (duk_double_t) p[i];
		}

		duk_push_number(thr, tmp);
#endif
		break;
	}
	default: {  /* should never happen but default here */
		goto fail_bounds;
	}
	}

	return 1;

 fail_neutered:
 fail_field_length:
 fail_bounds:
	if (no_assert) {
		/* Node.js return value for noAssert out-of-bounds reads is
		 * usually (but not always) NaN.  Return NaN consistently.
		 */
		duk_push_nan(thr);
		return 1;
	}
	DUK_DCERROR_RANGE_INVALID_ARGS(thr);
}
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
/* XXX: split into separate functions for each field type? */
DUK_INTERNAL duk_ret_t duk_bi_buffer_writefield(duk_hthread *thr) {
	duk_small_int_t magic = (duk_small_int_t) duk_get_current_magic(thr);
	duk_small_int_t magic_ftype;
	duk_small_int_t magic_bigendian;
	duk_small_int_t magic_signed;
	duk_small_int_t magic_typedarray;
	duk_small_int_t endswap;
	duk_hbufobj *h_this;
	duk_bool_t no_assert;
	duk_int_t offset_signed;
	duk_uint_t offset;
	duk_uint_t buffer_length;
	duk_uint_t check_length;
	duk_uint8_t *buf;
	duk_double_union du;
	duk_int_t nbytes = 0;

	magic_ftype = magic & 0x0007;
	magic_bigendian = magic & 0x0008;
	magic_signed = magic & 0x0010;
	magic_typedarray = magic & 0x0020;
	DUK_UNREF(magic_signed);

	h_this = duk__require_bufobj_this(thr);  /* XXX: very inefficient for plain buffers */
	DUK_ASSERT(h_this != NULL);
	buffer_length = h_this->length;

	/* [ value  offset noAssert                 ], when ftype != DUK__FLD_VARINT */
	/* [ value  offset fieldByteLength noAssert ], when ftype == DUK__FLD_VARINT */
	/* [ offset value  littleEndian             ], when DUK__FLD_TYPEDARRAY (regardless of ftype) */

	/* Handle TypedArray vs. Node.js Buffer arg differences */
	if (magic_typedarray) {
		no_assert = 0;
#if defined(DUK_USE_INTEGER_LE)
		endswap = !duk_to_boolean(thr, 2);  /* 1=little endian */
#else
		endswap = duk_to_boolean(thr, 2);  /* 1=little endian */
#endif
		duk_swap(thr, 0, 1);  /* offset/value order different from Node.js */
	} else {
		no_assert = duk_to_boolean(thr, (magic_ftype == DUK__FLD_VARINT) ? 3 : 2);
#if defined(DUK_USE_INTEGER_LE)
		endswap = magic_bigendian;
#else
		endswap = !magic_bigendian;
#endif
	}

	/* Offset is coerced first to signed integer range and then to unsigned.
	 * This ensures we can add a small byte length (1-8) to the offset in
	 * bound checks and not wrap.
	 */
	offset_signed = duk_to_int(thr, 1);
	offset = (duk_uint_t) offset_signed;

	/* We need 'nbytes' even for a failed offset; return value must be
	 * (offset + nbytes) even when write fails due to invalid offset.
	 */
	if (magic_ftype != DUK__FLD_VARINT) {
		DUK_ASSERT(magic_ftype >= 0 && magic_ftype < (duk_small_int_t) (sizeof(duk__buffer_nbytes_from_fldtype) / sizeof(duk_uint8_t)));
		nbytes = duk__buffer_nbytes_from_fldtype[magic_ftype];
	} else {
		nbytes = duk_get_int(thr, 2);
		if (nbytes < 1 || nbytes > 6) {
			goto fail_field_length;
		}
	}
	DUK_ASSERT(nbytes >= 1 && nbytes <= 8);

	/* Now we can check offset validity. */
	if (offset_signed < 0) {
		goto fail_bounds;
	}

	DUK_DDD(DUK_DDDPRINT("writefield, value=%!T, buffer_length=%ld, offset=%ld, no_assert=%d, "
	                     "magic=%04x, magic_fieldtype=%d, magic_bigendian=%d, magic_signed=%d, "
	                     "endswap=%d",
	                     duk_get_tval(thr, 0), (long) buffer_length, (long) offset, (int) no_assert,
	                     (unsigned int) magic, (int) magic_ftype, (int) (magic_bigendian >> 3),
	                     (int) (magic_signed >> 4), (int) endswap));

	/* Coerce value to a number before computing check_length, so that
	 * the field type specific coercion below can't have side effects
	 * that would invalidate check_length.
	 */
	duk_to_number(thr, 0);

	/* Update 'buffer_length' to be the effective, safe limit which
	 * takes into account the underlying buffer.  This value will be
	 * potentially invalidated by any side effect.
	 */
	check_length = DUK_HBUFOBJ_CLAMP_BYTELENGTH(h_this, buffer_length);
	DUK_DDD(DUK_DDDPRINT("buffer_length=%ld, check_length=%ld",
	                     (long) buffer_length, (long) check_length));

	if (h_this->buf) {
		buf = DUK_HBUFOBJ_GET_SLICE_BASE(thr->heap, h_this);
	} else {
		/* Neutered.  We could go into the switch-case safely with
		 * buf == NULL because check_length == 0.  To avoid scanbuild
		 * warnings, fail directly instead.
		 */
		DUK_ASSERT(check_length == 0);
		goto fail_neutered;
	}
	DUK_ASSERT(buf != NULL);

	switch (magic_ftype) {
	case DUK__FLD_8BIT: {
		if (offset + 1U > check_length) {
			goto fail_bounds;
		}
		/* sign doesn't matter when writing */
		buf[offset] = (duk_uint8_t) duk_to_uint32(thr, 0);
		break;
	}
	case DUK__FLD_16BIT: {
		duk_uint16_t tmp;
		if (offset + 2U > check_length) {
			goto fail_bounds;
		}
		tmp = (duk_uint16_t) duk_to_uint32(thr, 0);
		if (endswap) {
			tmp = DUK_BSWAP16(tmp);
		}
		du.us[0] = tmp;
		/* sign doesn't matter when writing */
		duk_memcpy((void *) (buf + offset), (const void *) du.uc, 2);
		break;
	}
	case DUK__FLD_32BIT: {
		duk_uint32_t tmp;
		if (offset + 4U > check_length) {
			goto fail_bounds;
		}
		tmp = (duk_uint32_t) duk_to_uint32(thr, 0);
		if (endswap) {
			tmp = DUK_BSWAP32(tmp);
		}
		du.ui[0] = tmp;
		/* sign doesn't matter when writing */
		duk_memcpy((void *) (buf + offset), (const void *) du.uc, 4);
		break;
	}
	case DUK__FLD_FLOAT: {
		duk_uint32_t tmp;
		if (offset + 4U > check_length) {
			goto fail_bounds;
		}
		du.f[0] = (duk_float_t) duk_to_number(thr, 0);
		if (endswap) {
			tmp = du.ui[0];
			tmp = DUK_BSWAP32(tmp);
			du.ui[0] = tmp;
		}
		/* sign doesn't matter when writing */
		duk_memcpy((void *) (buf + offset), (const void *) du.uc, 4);
		break;
	}
	case DUK__FLD_DOUBLE: {
		if (offset + 8U > check_length) {
			goto fail_bounds;
		}
		du.d = (duk_double_t) duk_to_number(thr, 0);
		if (endswap) {
			DUK_DBLUNION_BSWAP64(&du);
		}
		/* sign doesn't matter when writing */
		duk_memcpy((void *) (buf + offset), (const void *) du.uc, 8);
		break;
	}
	case DUK__FLD_VARINT: {
		/* Node.js Buffer variable width integer field.  We don't really
		 * care about speed here, so aim for shortest algorithm.
		 */
		duk_int_t field_bytelen;
		duk_int_t i, i_step, i_end;
#if defined(DUK_USE_64BIT_OPS)
		duk_int64_t tmp;
#else
		duk_double_t tmp;
#endif
		duk_uint8_t *p;

		field_bytelen = (duk_int_t) nbytes;
		if (offset + (duk_uint_t) field_bytelen > check_length) {
			goto fail_bounds;
		}

		/* Slow writing of value using either 64-bit arithmetic
		 * or IEEE doubles if 64-bit types not available.  There's
		 * no special sign handling when writing varints.
		 */

		if (magic_bigendian) {
			/* Write in big endian */
			i = field_bytelen;  /* one i_step added at top of loop */
			i_step = -1;
			i_end = 0;
		} else {
			/* Write in little endian */
			i = -1;  /* one i_step added at top of loop */
			i_step = 1;
			i_end = field_bytelen - 1;
		}

		/* XXX: The duk_to_number() cast followed by integer coercion
		 * is platform specific so NaN, +/- Infinity, and out-of-bounds
		 * values result in platform specific output now.
		 * See: test-bi-nodejs-buffer-proto-varint-special.js
		 */

#if defined(DUK_USE_64BIT_OPS)
		tmp = (duk_int64_t) duk_to_number(thr, 0);
		p = (duk_uint8_t *) (buf + offset);
		do {
			i += i_step;
			DUK_ASSERT(i >= 0 && i < field_bytelen);
			p[i] = (duk_uint8_t) (tmp & 0xff);
			tmp = tmp >> 8;  /* unnecessary shift for last byte */
		} while (i != i_end);
#else
		tmp = duk_to_number(thr, 0);
		p = (duk_uint8_t *) (buf + offset);
		do {
			i += i_step;
			tmp = DUK_FLOOR(tmp);
			DUK_ASSERT(i >= 0 && i < field_bytelen);
			p[i] = (duk_uint8_t) (DUK_FMOD(tmp, 256.0));
			tmp = tmp / 256.0;  /* unnecessary div for last byte */
		} while (i != i_end);
#endif
		break;
	}
	default: {  /* should never happen but default here */
		goto fail_bounds;
	}
	}

	/* Node.js Buffer: return offset + #bytes written (i.e. next
	 * write offset).
	 */
	if (magic_typedarray) {
		/* For TypedArrays 'undefined' return value is specified
		 * by ES2015 (matches V8).
		 */
		return 0;
	}
	duk_push_uint(thr, offset + (duk_uint_t) nbytes);
	return 1;

 fail_neutered:
 fail_field_length:
 fail_bounds:
	if (no_assert) {
		/* Node.js return value for failed writes is offset + #bytes
		 * that would have been written.
		 */
		/* XXX: for negative input offsets, 'offset' will be a large
		 * positive value so the result here is confusing.
		 */
		if (magic_typedarray) {
			return 0;
		}
		duk_push_uint(thr, offset + (duk_uint_t) nbytes);
		return 1;
	}
	DUK_DCERROR_RANGE_INVALID_ARGS(thr);
}
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */

/*
 *  Accessors for .buffer, .byteLength, .byteOffset
 */

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
DUK_LOCAL duk_hbufobj *duk__autospawn_arraybuffer(duk_hthread *thr, duk_hbuffer *h_buf) {
	duk_hbufobj *h_res;

	h_res = duk_push_bufobj_raw(thr,
	                            DUK_HOBJECT_FLAG_EXTENSIBLE |
	                            DUK_HOBJECT_FLAG_BUFOBJ |
	                            DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_ARRAYBUFFER),
	                            DUK_BIDX_ARRAYBUFFER_PROTOTYPE);
	DUK_ASSERT(h_res != NULL);
	DUK_UNREF(h_res);

	duk__set_bufobj_buffer(thr, h_res, h_buf);
	DUK_HBUFOBJ_ASSERT_VALID(h_res);
	DUK_ASSERT(h_res->buf_prop == NULL);
	return h_res;
}

DUK_INTERNAL duk_ret_t duk_bi_typedarray_buffer_getter(duk_hthread *thr) {
	duk_hbufobj *h_bufobj;

	h_bufobj = (duk_hbufobj *) duk__getrequire_bufobj_this(thr, DUK__BUFOBJ_FLAG_THROW /*flags*/);
	DUK_ASSERT(h_bufobj != NULL);
	if (DUK_HEAPHDR_IS_BUFFER((duk_heaphdr *) h_bufobj)) {
		DUK_DD(DUK_DDPRINT("autospawn ArrayBuffer for plain buffer"));
		(void) duk__autospawn_arraybuffer(thr, (duk_hbuffer *) h_bufobj);
		return 1;
	} else {
		if (h_bufobj->buf_prop == NULL &&
		    DUK_HOBJECT_GET_CLASS_NUMBER((duk_hobject *) h_bufobj) != DUK_HOBJECT_CLASS_ARRAYBUFFER &&
		    h_bufobj->buf != NULL) {
			duk_hbufobj *h_arrbuf;

			DUK_DD(DUK_DDPRINT("autospawn ArrayBuffer for typed array or DataView"));
			h_arrbuf = duk__autospawn_arraybuffer(thr, h_bufobj->buf);

			if (h_bufobj->buf_prop == NULL) {
				/* Must recheck buf_prop, in case ArrayBuffer
				 * alloc had a side effect which already filled
				 * it!
				 */

				/* Set ArrayBuffer's .byteOffset and .byteLength based
				 * on the view so that Arraybuffer[view.byteOffset]
				 * matches view[0].
				 */
				h_arrbuf->offset = 0;
				DUK_ASSERT(h_bufobj->offset + h_bufobj->length >= h_bufobj->offset);  /* Wrap check on creation. */
				h_arrbuf->length = h_bufobj->offset + h_bufobj->length;
				DUK_ASSERT(h_arrbuf->buf_prop == NULL);

				DUK_ASSERT(h_bufobj->buf_prop == NULL);
				h_bufobj->buf_prop = (duk_hobject *) h_arrbuf;
				DUK_HBUFOBJ_INCREF(thr, h_arrbuf);  /* Now reachable and accounted for. */
			}

			/* Left on stack; pushed for the second time below (OK). */
		}
		if (h_bufobj->buf_prop) {
			duk_push_hobject(thr, h_bufobj->buf_prop);
			return 1;
		}
	}
	return 0;
}

DUK_INTERNAL duk_ret_t duk_bi_typedarray_byteoffset_getter(duk_hthread *thr) {
	duk_hbufobj *h_bufobj;

	h_bufobj = (duk_hbufobj *) duk__getrequire_bufobj_this(thr, DUK__BUFOBJ_FLAG_THROW /*flags*/);
	DUK_ASSERT(h_bufobj != NULL);
	if (DUK_HEAPHDR_IS_BUFFER((duk_heaphdr *) h_bufobj)) {
		duk_push_uint(thr, 0);
	} else {
		/* If neutered must return 0; offset is zeroed during
		 * neutering.
		 */
		duk_push_uint(thr, h_bufobj->offset);
	}
	return 1;
}

DUK_INTERNAL duk_ret_t duk_bi_typedarray_bytelength_getter(duk_hthread *thr) {
	duk_hbufobj *h_bufobj;

	h_bufobj = (duk_hbufobj *) duk__getrequire_bufobj_this(thr, DUK__BUFOBJ_FLAG_THROW /*flags*/);
	DUK_ASSERT(h_bufobj != NULL);
	if (DUK_HEAPHDR_IS_BUFFER((duk_heaphdr *) h_bufobj)) {
		duk_hbuffer *h_buf;

		h_buf = (duk_hbuffer *) h_bufobj;
		DUK_ASSERT(DUK_HBUFFER_GET_SIZE(h_buf) <= DUK_UINT_MAX);  /* Buffer limits. */
		duk_push_uint(thr, (duk_uint_t) DUK_HBUFFER_GET_SIZE(h_buf));
	} else {
		/* If neutered must return 0; length is zeroed during
		 * neutering.
		 */
		duk_push_uint(thr, h_bufobj->length);
	}
	return 1;
}
#else  /* DUK_USE_BUFFEROBJECT_SUPPORT */
/* No .buffer getter without ArrayBuffer support. */
#if 0
DUK_INTERNAL duk_ret_t duk_bi_typedarray_buffer_getter(duk_hthread *thr) {
	return 0;
}
#endif

DUK_INTERNAL duk_ret_t duk_bi_typedarray_byteoffset_getter(duk_hthread *thr) {
	duk_push_uint(thr, 0);
	return 1;
}

DUK_INTERNAL duk_ret_t duk_bi_typedarray_bytelength_getter(duk_hthread *thr) {
	duk_hbuffer *h_buf;

	/* XXX: helper? */
	duk_push_this(thr);
	h_buf = duk_require_hbuffer(thr, -1);
	duk_push_uint(thr, DUK_HBUFFER_GET_SIZE(h_buf));
	return 1;
}
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */

/* automatic undefs */
#undef DUK__BUFOBJ_FLAG_PROMOTE
#undef DUK__BUFOBJ_FLAG_THROW
#undef DUK__FLD_16BIT
#undef DUK__FLD_32BIT
#undef DUK__FLD_8BIT
#undef DUK__FLD_BIGENDIAN
#undef DUK__FLD_DOUBLE
#undef DUK__FLD_FLOAT
#undef DUK__FLD_SIGNED
#undef DUK__FLD_TYPEDARRAY
#undef DUK__FLD_VARINT
/*
 *  Date built-ins
 *
 *  Unlike most built-ins, Date has some platform dependencies for getting
 *  UTC time, converting between UTC and local time, and parsing and
 *  formatting time values.  These are all abstracted behind DUK_USE_xxx
 *  config options.  There are built-in platform specific providers for
 *  POSIX and Windows, but external providers can also be used.
 *
 *  See doc/datetime.rst.
 *
 */

/* #include duk_internal.h -> already included */

/* XXX: currently defines unnecessary symbols when DUK_USE_DATE_BUILTIN is disabled. */

/*
 *  Forward declarations
 */

DUK_LOCAL_DECL duk_double_t duk__push_this_get_timeval_tzoffset(duk_hthread *thr, duk_small_uint_t flags, duk_int_t *out_tzoffset);
DUK_LOCAL_DECL duk_double_t duk__push_this_get_timeval(duk_hthread *thr, duk_small_uint_t flags);
DUK_LOCAL_DECL void duk__twodigit_year_fixup(duk_hthread *thr, duk_idx_t idx_val);
DUK_LOCAL_DECL duk_ret_t duk__set_this_timeval_from_dparts(duk_hthread *thr, duk_double_t *dparts, duk_small_uint_t flags);

/*
 *  Other file level defines
 */

/* Debug macro to print all parts and dparts (used manually because of debug level). */
#define  DUK__DPRINT_PARTS_AND_DPARTS(parts,dparts)  do { \
		DUK_D(DUK_DPRINT("parts: %ld %ld %ld %ld %ld %ld %ld %ld, dparts: %lf %lf %lf %lf %lf %lf %lf %lf", \
		                 (long) (parts)[0], (long) (parts)[1], \
		                 (long) (parts)[2], (long) (parts)[3], \
		                 (long) (parts)[4], (long) (parts)[5], \
		                 (long) (parts)[6], (long) (parts)[7], \
		                 (double) (dparts)[0], (double) (dparts)[1], \
		                 (double) (dparts)[2], (double) (dparts)[3], \
		                 (double) (dparts)[4], (double) (dparts)[5], \
		                 (double) (dparts)[6], (double) (dparts)[7])); \
	} while (0)
#define  DUK__DPRINT_PARTS(parts)  do { \
		DUK_D(DUK_DPRINT("parts: %ld %ld %ld %ld %ld %ld %ld %ld", \
		                 (long) (parts)[0], (long) (parts)[1], \
		                 (long) (parts)[2], (long) (parts)[3], \
		                 (long) (parts)[4], (long) (parts)[5], \
		                 (long) (parts)[6], (long) (parts)[7])); \
	} while (0)
#define  DUK__DPRINT_DPARTS(dparts)  do { \
		DUK_D(DUK_DPRINT("dparts: %lf %lf %lf %lf %lf %lf %lf %lf", \
		                 (double) (dparts)[0], (double) (dparts)[1], \
		                 (double) (dparts)[2], (double) (dparts)[3], \
		                 (double) (dparts)[4], (double) (dparts)[5], \
		                 (double) (dparts)[6], (double) (dparts)[7])); \
	} while (0)

/* Equivalent year for DST calculations outside [1970,2038[ range, see
 * E5 Section 15.9.1.8.  Equivalent year has the same leap-year-ness and
 * starts with the same weekday on Jan 1.
 * https://bugzilla.mozilla.org/show_bug.cgi?id=351066
 */
#define DUK__YEAR(x) ((duk_uint8_t) ((x) - 1970))
DUK_LOCAL duk_uint8_t duk__date_equivyear[14] = {
#if 1
	/* This is based on V8 EquivalentYear() algorithm (see util/genequivyear.py):
	 * http://code.google.com/p/v8/source/browse/trunk/src/date.h#146
	 */

	/* non-leap year: sunday, monday, ... */
	DUK__YEAR(2023), DUK__YEAR(2035), DUK__YEAR(2019), DUK__YEAR(2031),
	DUK__YEAR(2015), DUK__YEAR(2027), DUK__YEAR(2011),

	/* leap year: sunday, monday, ... */
	DUK__YEAR(2012), DUK__YEAR(2024), DUK__YEAR(2008), DUK__YEAR(2020),
	DUK__YEAR(2032), DUK__YEAR(2016), DUK__YEAR(2028)
#endif

#if 0
	/* This is based on Rhino EquivalentYear() algorithm:
	 * https://github.com/mozilla/rhino/blob/f99cc11d616f0cdda2c42bde72b3484df6182947/src/org/mozilla/javascript/NativeDate.java
	 */

	/* non-leap year: sunday, monday, ... */
	DUK__YEAR(1978), DUK__YEAR(1973), DUK__YEAR(1985), DUK__YEAR(1986),
	DUK__YEAR(1981), DUK__YEAR(1971), DUK__YEAR(1977),

	/* leap year: sunday, monday, ... */
	DUK__YEAR(1984), DUK__YEAR(1996), DUK__YEAR(1980), DUK__YEAR(1992),
	DUK__YEAR(1976), DUK__YEAR(1988), DUK__YEAR(1972)
#endif
};

/*
 *  ISO 8601 subset parser.
 */

/* Parser part count. */
#define DUK__NUM_ISO8601_PARSER_PARTS  9

/* Parser part indices. */
#define DUK__PI_YEAR         0
#define DUK__PI_MONTH        1
#define DUK__PI_DAY          2
#define DUK__PI_HOUR         3
#define DUK__PI_MINUTE       4
#define DUK__PI_SECOND       5
#define DUK__PI_MILLISECOND  6
#define DUK__PI_TZHOUR       7
#define DUK__PI_TZMINUTE     8

/* Parser part masks. */
#define DUK__PM_YEAR         (1 << DUK__PI_YEAR)
#define DUK__PM_MONTH        (1 << DUK__PI_MONTH)
#define DUK__PM_DAY          (1 << DUK__PI_DAY)
#define DUK__PM_HOUR         (1 << DUK__PI_HOUR)
#define DUK__PM_MINUTE       (1 << DUK__PI_MINUTE)
#define DUK__PM_SECOND       (1 << DUK__PI_SECOND)
#define DUK__PM_MILLISECOND  (1 << DUK__PI_MILLISECOND)
#define DUK__PM_TZHOUR       (1 << DUK__PI_TZHOUR)
#define DUK__PM_TZMINUTE     (1 << DUK__PI_TZMINUTE)

/* Parser separator indices. */
#define DUK__SI_PLUS         0
#define DUK__SI_MINUS        1
#define DUK__SI_T            2
#define DUK__SI_SPACE        3
#define DUK__SI_COLON        4
#define DUK__SI_PERIOD       5
#define DUK__SI_Z            6
#define DUK__SI_NUL          7

/* Parser separator masks. */
#define DUK__SM_PLUS         (1 << DUK__SI_PLUS)
#define DUK__SM_MINUS        (1 << DUK__SI_MINUS)
#define DUK__SM_T            (1 << DUK__SI_T)
#define DUK__SM_SPACE        (1 << DUK__SI_SPACE)
#define DUK__SM_COLON        (1 << DUK__SI_COLON)
#define DUK__SM_PERIOD       (1 << DUK__SI_PERIOD)
#define DUK__SM_Z            (1 << DUK__SI_Z)
#define DUK__SM_NUL          (1 << DUK__SI_NUL)

/* Rule control flags. */
#define DUK__CF_NEG          (1 << 0)  /* continue matching, set neg_tzoffset flag */
#define DUK__CF_ACCEPT       (1 << 1)  /* accept string */
#define DUK__CF_ACCEPT_NUL   (1 << 2)  /* accept string if next char is NUL (otherwise reject) */

#define DUK__PACK_RULE(partmask,sepmask,nextpart,flags)  \
	((duk_uint32_t) (partmask) + \
	 (((duk_uint32_t) (sepmask)) << 9) + \
	 (((duk_uint32_t) (nextpart)) << 17) + \
	 (((duk_uint32_t) (flags)) << 21))

#define DUK__UNPACK_RULE(rule,var_nextidx,var_flags)  do { \
		(var_nextidx) = (duk_small_uint_t) (((rule) >> 17) & 0x0f); \
		(var_flags) = (duk_small_uint_t) ((rule) >> 21); \
	} while (0)

#define DUK__RULE_MASK_PART_SEP  0x1ffffUL

/* Matching separator index is used in the control table */
DUK_LOCAL const duk_uint8_t duk__parse_iso8601_seps[] = {
	DUK_ASC_PLUS /*0*/, DUK_ASC_MINUS /*1*/, DUK_ASC_UC_T /*2*/, DUK_ASC_SPACE /*3*/,
	DUK_ASC_COLON /*4*/, DUK_ASC_PERIOD /*5*/, DUK_ASC_UC_Z /*6*/, DUK_ASC_NUL /*7*/
};

/* Rule table: first matching rule is used to determine what to do next. */
DUK_LOCAL const duk_uint32_t duk__parse_iso8601_control[] = {
	DUK__PACK_RULE(DUK__PM_YEAR, DUK__SM_MINUS, DUK__PI_MONTH, 0),
	DUK__PACK_RULE(DUK__PM_MONTH, DUK__SM_MINUS, DUK__PI_DAY, 0),
	DUK__PACK_RULE(DUK__PM_YEAR | DUK__PM_MONTH | DUK__PM_DAY, DUK__SM_T | DUK__SM_SPACE, DUK__PI_HOUR, 0),
	DUK__PACK_RULE(DUK__PM_HOUR, DUK__SM_COLON, DUK__PI_MINUTE, 0),
	DUK__PACK_RULE(DUK__PM_MINUTE, DUK__SM_COLON, DUK__PI_SECOND, 0),
	DUK__PACK_RULE(DUK__PM_SECOND, DUK__SM_PERIOD, DUK__PI_MILLISECOND, 0),
	DUK__PACK_RULE(DUK__PM_TZHOUR, DUK__SM_COLON, DUK__PI_TZMINUTE, 0),
	DUK__PACK_RULE(DUK__PM_YEAR | DUK__PM_MONTH | DUK__PM_DAY | DUK__PM_HOUR /*Note1*/ | DUK__PM_MINUTE | DUK__PM_SECOND | DUK__PM_MILLISECOND, DUK__SM_PLUS, DUK__PI_TZHOUR, 0),
	DUK__PACK_RULE(DUK__PM_YEAR | DUK__PM_MONTH | DUK__PM_DAY | DUK__PM_HOUR /*Note1*/ | DUK__PM_MINUTE | DUK__PM_SECOND | DUK__PM_MILLISECOND, DUK__SM_MINUS, DUK__PI_TZHOUR, DUK__CF_NEG),
	DUK__PACK_RULE(DUK__PM_YEAR | DUK__PM_MONTH | DUK__PM_DAY | DUK__PM_HOUR /*Note1*/ | DUK__PM_MINUTE | DUK__PM_SECOND | DUK__PM_MILLISECOND, DUK__SM_Z, 0, DUK__CF_ACCEPT_NUL),
	DUK__PACK_RULE(DUK__PM_YEAR | DUK__PM_MONTH | DUK__PM_DAY | DUK__PM_HOUR /*Note1*/ | DUK__PM_MINUTE | DUK__PM_SECOND | DUK__PM_MILLISECOND | DUK__PM_TZHOUR /*Note2*/ | DUK__PM_TZMINUTE, DUK__SM_NUL, 0, DUK__CF_ACCEPT)

	/* Note1: the specification doesn't require matching a time form with
	 *        just hours ("HH"), but we accept it here, e.g. "2012-01-02T12Z".
	 *
	 * Note2: the specification doesn't require matching a timezone offset
	 *        with just hours ("HH"), but accept it here, e.g. "2012-01-02T03:04:05+02"
	 */
};

DUK_LOCAL duk_bool_t duk__parse_string_iso8601_subset(duk_hthread *thr, const char *str) {
	duk_int_t parts[DUK__NUM_ISO8601_PARSER_PARTS];
	duk_double_t dparts[DUK_DATE_IDX_NUM_PARTS];
	duk_double_t d;
	const duk_uint8_t *p;
	duk_small_uint_t part_idx = 0;
	duk_int_t accum = 0;
	duk_small_uint_t ndigits = 0;
	duk_bool_t neg_year = 0;
	duk_bool_t neg_tzoffset = 0;
	duk_uint_fast8_t ch;
	duk_small_uint_t i;

	/* During parsing, month and day are one-based; set defaults here. */
	duk_memzero(parts, sizeof(parts));
	DUK_ASSERT(parts[DUK_DATE_IDX_YEAR] == 0);  /* don't care value, year is mandatory */
	parts[DUK_DATE_IDX_MONTH] = 1;
	parts[DUK_DATE_IDX_DAY] = 1;

	/* Special handling for year sign. */
	p = (const duk_uint8_t *) str;
	ch = p[0];
	if (ch == DUK_ASC_PLUS) {
		p++;
	} else if (ch == DUK_ASC_MINUS) {
		neg_year = 1;
		p++;
	}

	for (;;) {
		ch = *p++;
		DUK_DDD(DUK_DDDPRINT("parsing, part_idx=%ld, char=%ld ('%c')",
		                     (long) part_idx, (long) ch,
		                     (int) ((ch >= 0x20 && ch <= 0x7e) ? ch : DUK_ASC_QUESTION)));

		if (ch >= DUK_ASC_0 && ch <= DUK_ASC_9) {
			if (ndigits >= 9) {
				DUK_DDD(DUK_DDDPRINT("too many digits -> reject"));
				goto reject;
			}
			if (part_idx == DUK__PI_MILLISECOND && ndigits >= 3) {
				/* ignore millisecond fractions after 3 */
			} else {
				accum = accum * 10 + ((duk_int_t) ch) - ((duk_int_t) DUK_ASC_0) + 0x00;
				ndigits++;
			}
		} else {
			duk_uint_fast32_t match_val;
			duk_small_uint_t sep_idx;

			if (ndigits <= 0) {
				goto reject;
			}
			if (part_idx == DUK__PI_MILLISECOND) {
				/* complete the millisecond field */
				while (ndigits < 3) {
					accum *= 10;
					ndigits++;
				}
			}
			parts[part_idx] = accum;
			DUK_DDD(DUK_DDDPRINT("wrote part %ld -> value %ld", (long) part_idx, (long) accum));

			accum = 0;
			ndigits = 0;

			for (i = 0; i < (duk_small_uint_t) (sizeof(duk__parse_iso8601_seps) / sizeof(duk_uint8_t)); i++) {
				if (duk__parse_iso8601_seps[i] == ch) {
					break;
				}
			}
			if (i == (duk_small_uint_t) (sizeof(duk__parse_iso8601_seps) / sizeof(duk_uint8_t))) {
				DUK_DDD(DUK_DDDPRINT("separator character doesn't match -> reject"));
				goto reject;
			}

			sep_idx = i;
			match_val = (1UL << part_idx) + (1UL << (sep_idx + 9));  /* match against rule part/sep bits */

			for (i = 0; i < (duk_small_uint_t) (sizeof(duk__parse_iso8601_control) / sizeof(duk_uint32_t)); i++) {
				duk_uint_fast32_t rule = duk__parse_iso8601_control[i];
				duk_small_uint_t nextpart;
				duk_small_uint_t cflags;

				DUK_DDD(DUK_DDDPRINT("part_idx=%ld, sep_idx=%ld, match_val=0x%08lx, considering rule=0x%08lx",
				                     (long) part_idx, (long) sep_idx,
				                     (unsigned long) match_val, (unsigned long) rule));

				if ((rule & match_val) != match_val) {
					continue;
				}

				DUK__UNPACK_RULE(rule, nextpart, cflags);

				DUK_DDD(DUK_DDDPRINT("rule match -> part_idx=%ld, sep_idx=%ld, match_val=0x%08lx, "
				                     "rule=0x%08lx -> nextpart=%ld, cflags=0x%02lx",
				                     (long) part_idx, (long) sep_idx,
				                     (unsigned long) match_val, (unsigned long) rule,
				                     (long) nextpart, (unsigned long) cflags));

				if (cflags & DUK__CF_NEG) {
					neg_tzoffset = 1;
				}

				if (cflags & DUK__CF_ACCEPT) {
					goto accept;
				}

				if (cflags & DUK__CF_ACCEPT_NUL) {
					DUK_ASSERT(*(p - 1) != (char) 0);
					if (*p == DUK_ASC_NUL) {
						goto accept;
					}
					goto reject;
				}

				part_idx = nextpart;
				break;
			}  /* rule match */

			if (i == (duk_small_uint_t) (sizeof(duk__parse_iso8601_control) / sizeof(duk_uint32_t))) {
				DUK_DDD(DUK_DDDPRINT("no rule matches -> reject"));
				goto reject;
			}

			if (ch == 0) {
				/* This shouldn't be necessary, but check just in case
				 * to avoid any chance of overruns.
				 */
				DUK_DDD(DUK_DDDPRINT("NUL after rule matching (should not happen) -> reject"));
				goto reject;
			}
		}  /* if-digit-else-ctrl */
	}  /* char loop */

	/* We should never exit the loop above. */
	DUK_UNREACHABLE();

 reject:
	DUK_DDD(DUK_DDDPRINT("reject"));
	return 0;

 accept:
	DUK_DDD(DUK_DDDPRINT("accept"));

	/* Apply timezone offset to get the main parts in UTC */
	if (neg_year) {
		parts[DUK__PI_YEAR] = -parts[DUK__PI_YEAR];
	}
	if (neg_tzoffset) {
		parts[DUK__PI_HOUR] += parts[DUK__PI_TZHOUR];
		parts[DUK__PI_MINUTE] += parts[DUK__PI_TZMINUTE];
	} else {
		parts[DUK__PI_HOUR] -= parts[DUK__PI_TZHOUR];
		parts[DUK__PI_MINUTE] -= parts[DUK__PI_TZMINUTE];
	}
	parts[DUK__PI_MONTH] -= 1;  /* zero-based month */
	parts[DUK__PI_DAY] -= 1;  /* zero-based day */

	/* Use double parts, they tolerate unnormalized time.
	 *
	 * Note: DUK_DATE_IDX_WEEKDAY is initialized with a bogus value (DUK__PI_TZHOUR)
	 * on purpose.  It won't be actually used by duk_bi_date_get_timeval_from_dparts(),
	 * but will make the value initialized just in case, and avoid any
	 * potential for Valgrind issues.
	 */
	for (i = 0; i < DUK_DATE_IDX_NUM_PARTS; i++) {
		DUK_DDD(DUK_DDDPRINT("part[%ld] = %ld", (long) i, (long) parts[i]));
		dparts[i] = parts[i];
	}

	d = duk_bi_date_get_timeval_from_dparts(dparts, 0 /*flags*/);
	duk_push_number(thr, d);
	return 1;
}

/*
 *  Date/time parsing helper.
 *
 *  Parse a datetime string into a time value.  We must first try to parse
 *  the input according to the standard format in E5.1 Section 15.9.1.15.
 *  If that fails, we can try to parse using custom parsing, which can
 *  either be platform neutral (custom code) or platform specific (using
 *  existing platform API calls).
 *
 *  Note in particular that we must parse whatever toString(), toUTCString(),
 *  and toISOString() can produce; see E5.1 Section 15.9.4.2.
 *
 *  Returns 1 to allow tail calling.
 *
 *  There is much room for improvement here with respect to supporting
 *  alternative datetime formats.  For instance, V8 parses '2012-01-01' as
 *  UTC and '2012/01/01' as local time.
 */

DUK_LOCAL duk_ret_t duk__parse_string(duk_hthread *thr, const char *str) {
	/* XXX: there is a small risk here: because the ISO 8601 parser is
	 * very loose, it may end up parsing some datetime values which
	 * would be better parsed with a platform specific parser.
	 */

	DUK_ASSERT(str != NULL);
	DUK_DDD(DUK_DDDPRINT("parse datetime from string '%s'", (const char *) str));

	if (duk__parse_string_iso8601_subset(thr, str) != 0) {
		return 1;
	}

#if defined(DUK_USE_DATE_PARSE_STRING)
	/* Contract, either:
	 * - Push value on stack and return 1
	 * - Don't push anything on stack and return 0
	 */

	if (DUK_USE_DATE_PARSE_STRING(thr, str) != 0) {
		return 1;
	}
#else
	/* No platform-specific parsing, this is not an error. */
#endif

	duk_push_nan(thr);
	return 1;
}

/*
 *  Calendar helpers
 *
 *  Some helpers are used for getters and can operate on normalized values
 *  which can be represented with 32-bit signed integers.  Other helpers are
 *  needed by setters and operate on un-normalized double values, must watch
 *  out for non-finite numbers etc.
 */

DUK_LOCAL duk_uint8_t duk__days_in_month[12] = {
	(duk_uint8_t) 31, (duk_uint8_t) 28, (duk_uint8_t) 31, (duk_uint8_t) 30,
	(duk_uint8_t) 31, (duk_uint8_t) 30, (duk_uint8_t) 31, (duk_uint8_t) 31,
	(duk_uint8_t) 30, (duk_uint8_t) 31, (duk_uint8_t) 30, (duk_uint8_t) 31
};

/* Maximum iteration count for computing UTC-to-local time offset when
 * creating an ECMAScript time value from local parts.
 */
#define DUK__LOCAL_TZOFFSET_MAXITER   4

/* Because 'day since epoch' can be negative and is used to compute weekday
 * using a modulo operation, add this multiple of 7 to avoid negative values
 * when year is below 1970 epoch.  ECMAScript time values are restricted to
 * +/- 100 million days from epoch, so this adder fits nicely into 32 bits.
 * Round to a multiple of 7 (= floor(100000000 / 7) * 7) and add margin.
 */
#define DUK__WEEKDAY_MOD_ADDER  (20000000 * 7)  /* 0x08583b00 */

DUK_INTERNAL duk_bool_t duk_bi_date_is_leap_year(duk_int_t year) {
	if ((year % 4) != 0) {
		return 0;
	}
	if ((year % 100) != 0) {
		return 1;
	}
	if ((year % 400) != 0) {
		return 0;
	}
	return 1;
}

DUK_INTERNAL duk_bool_t duk_bi_date_timeval_in_valid_range(duk_double_t x) {
	return (x >= -DUK_DATE_MSEC_100M_DAYS && x <= DUK_DATE_MSEC_100M_DAYS);
}

DUK_INTERNAL duk_bool_t duk_bi_date_timeval_in_leeway_range(duk_double_t x) {
	return (x >= -DUK_DATE_MSEC_100M_DAYS_LEEWAY && x <= DUK_DATE_MSEC_100M_DAYS_LEEWAY);
}

DUK_INTERNAL duk_bool_t duk_bi_date_year_in_valid_range(duk_double_t x) {
	return (x >= DUK_DATE_MIN_ECMA_YEAR && x <= DUK_DATE_MAX_ECMA_YEAR);
}

DUK_LOCAL duk_double_t duk__timeclip(duk_double_t x) {
	if (!DUK_ISFINITE(x)) {
		return DUK_DOUBLE_NAN;
	}

	if (!duk_bi_date_timeval_in_valid_range(x)) {
		return DUK_DOUBLE_NAN;
	}

	x = duk_js_tointeger_number(x);

	/* Here we'd have the option to normalize -0 to +0. */
	return x;
}

/* Integer division which floors also negative values correctly. */
DUK_LOCAL duk_int_t duk__div_floor(duk_int_t a, duk_int_t b) {
	DUK_ASSERT(b > 0);
	if (a >= 0) {
		return a / b;
	} else {
		/* e.g. a = -4, b = 5  -->  -4 - 5 + 1 / 5  -->  -8 / 5  -->  -1
		 *      a = -5, b = 5  -->  -5 - 5 + 1 / 5  -->  -9 / 5  -->  -1
		 *      a = -6, b = 5  -->  -6 - 5 + 1 / 5  -->  -10 / 5  -->  -2
		 */
		return (a - b + 1) / b;
	}
}

/* Compute day number of the first day of a given year. */
DUK_LOCAL duk_int_t duk__day_from_year(duk_int_t year) {
	/* Note: in integer arithmetic, (x / 4) is same as floor(x / 4) for non-negative
	 * values, but is incorrect for negative ones.
	 */
	return 365 * (year - 1970)
	       + duk__div_floor(year - 1969, 4)
	       - duk__div_floor(year - 1901, 100)
	       + duk__div_floor(year - 1601, 400);
}

/* Given a day number, determine year and day-within-year. */
DUK_LOCAL duk_int_t duk__year_from_day(duk_int_t day, duk_small_int_t *out_day_within_year) {
	duk_int_t year;
	duk_int_t diff_days;

	/* estimate year upwards (towards positive infinity), then back down;
	 * two iterations should be enough
	 */

	if (day >= 0) {
		year = 1970 + day / 365;
	} else {
		year = 1970 + day / 366;
	}

	for (;;) {
		diff_days = duk__day_from_year(year) - day;
		DUK_DDD(DUK_DDDPRINT("year=%ld day=%ld, diff_days=%ld", (long) year, (long) day, (long) diff_days));
		if (diff_days <= 0) {
			DUK_ASSERT(-diff_days < 366);  /* fits into duk_small_int_t */
			*out_day_within_year = -diff_days;
			DUK_DDD(DUK_DDDPRINT("--> year=%ld, day-within-year=%ld",
			                     (long) year, (long) *out_day_within_year));
			DUK_ASSERT(*out_day_within_year >= 0);
			DUK_ASSERT(*out_day_within_year < (duk_bi_date_is_leap_year(year) ? 366 : 365));
			return year;
		}

		/* Note: this is very tricky; we must never 'overshoot' the
		 * correction downwards.
		 */
		year -= 1 + (diff_days - 1) / 366;  /* conservative */
	}
}

/* Given a (year, month, day-within-month) triple, compute day number.
 * The input triple is un-normalized and may contain non-finite values.
 */
DUK_LOCAL duk_double_t duk__make_day(duk_double_t year, duk_double_t month, duk_double_t day) {
	duk_int_t day_num;
	duk_bool_t is_leap;
	duk_small_int_t i, n;

	/* Assume that year, month, day are all coerced to whole numbers.
	 * They may also be NaN or infinity, in which case this function
	 * must return NaN or infinity to ensure time value becomes NaN.
	 * If 'day' is NaN, the final return will end up returning a NaN,
	 * so it doesn't need to be checked here.
	 */

	if (!DUK_ISFINITE(year) || !DUK_ISFINITE(month)) {
		return DUK_DOUBLE_NAN;
	}

	year += DUK_FLOOR(month / 12.0);

	month = DUK_FMOD(month, 12.0);
	if (month < 0.0) {
		/* handle negative values */
		month += 12.0;
	}

	/* The algorithm in E5.1 Section 15.9.1.12 normalizes month, but
	 * does not normalize the day-of-month (nor check whether or not
	 * it is finite) because it's not necessary for finding the day
	 * number which matches the (year,month) pair.
	 *
	 * We assume that duk__day_from_year() is exact here.
	 *
	 * Without an explicit infinity / NaN check in the beginning,
	 * day_num would be a bogus integer here.
	 *
	 * It's possible for 'year' to be out of integer range here.
	 * If so, we need to return NaN without integer overflow.
	 * This fixes test-bug-setyear-overflow.js.
	 */

	if (!duk_bi_date_year_in_valid_range(year)) {
		DUK_DD(DUK_DDPRINT("year not in ecmascript valid range, avoid integer overflow: %lf", (double) year));
		return DUK_DOUBLE_NAN;
	}
	day_num = duk__day_from_year((duk_int_t) year);
	is_leap = duk_bi_date_is_leap_year((duk_int_t) year);

	n = (duk_small_int_t) month;
	for (i = 0; i < n; i++) {
		day_num += duk__days_in_month[i];
		if (i == 1 && is_leap) {
			day_num++;
		}
	}

	/* If 'day' is NaN, returns NaN. */
	return (duk_double_t) day_num + day;
}

/* Split time value into parts.  The time value may contain fractions (it may
 * come from duk_time_to_components() API call) which are truncated.  Possible
 * local time adjustment has already been applied when reading the time value.
 */
DUK_INTERNAL void duk_bi_date_timeval_to_parts(duk_double_t d, duk_int_t *parts, duk_double_t *dparts, duk_small_uint_t flags) {
	duk_double_t d1, d2;
	duk_int_t t1, t2;
	duk_int_t day_since_epoch;
	duk_int_t year;  /* does not fit into 16 bits */
	duk_small_int_t day_in_year;
	duk_small_int_t month;
	duk_small_int_t day;
	duk_small_int_t dim;
	duk_int_t jan1_since_epoch;
	duk_small_int_t jan1_weekday;
	duk_int_t equiv_year;
	duk_small_uint_t i;
	duk_bool_t is_leap;
	duk_small_int_t arridx;

	DUK_ASSERT(DUK_ISFINITE(d));    /* caller checks */
	d = DUK_FLOOR(d);  /* remove fractions if present */
	DUK_ASSERT(DUK_FLOOR(d) == d);

	/* The timevalue must be in valid ECMAScript range, but since a local
	 * time offset can be applied, we need to allow a +/- 24h leeway to
	 * the value.  In other words, although the UTC time is within the
	 * ECMAScript range, the local part values can be just outside of it.
	 */
	DUK_UNREF(duk_bi_date_timeval_in_leeway_range);
	DUK_ASSERT(duk_bi_date_timeval_in_leeway_range(d));

	/* These computations are guaranteed to be exact for the valid
	 * E5 time value range, assuming milliseconds without fractions.
	 */
	d1 = (duk_double_t) DUK_FMOD(d, (double) DUK_DATE_MSEC_DAY);
	if (d1 < 0.0) {
		/* deal with negative values */
		d1 += (duk_double_t) DUK_DATE_MSEC_DAY;
	}
	d2 = DUK_FLOOR((double) (d / (duk_double_t) DUK_DATE_MSEC_DAY));
	DUK_ASSERT(d2 * ((duk_double_t) DUK_DATE_MSEC_DAY) + d1 == d);
	/* now expected to fit into a 32-bit integer */
	t1 = (duk_int_t) d1;
	t2 = (duk_int_t) d2;
	day_since_epoch = t2;
	DUK_ASSERT((duk_double_t) t1 == d1);
	DUK_ASSERT((duk_double_t) t2 == d2);

	/* t1 = milliseconds within day (fits 32 bit)
	 * t2 = day number from epoch (fits 32 bit, may be negative)
	 */

	parts[DUK_DATE_IDX_MILLISECOND] = t1 % 1000; t1 /= 1000;
	parts[DUK_DATE_IDX_SECOND] = t1 % 60; t1 /= 60;
	parts[DUK_DATE_IDX_MINUTE] = t1 % 60; t1 /= 60;
	parts[DUK_DATE_IDX_HOUR] = t1;
	DUK_ASSERT(parts[DUK_DATE_IDX_MILLISECOND] >= 0 && parts[DUK_DATE_IDX_MILLISECOND] <= 999);
	DUK_ASSERT(parts[DUK_DATE_IDX_SECOND] >= 0 && parts[DUK_DATE_IDX_SECOND] <= 59);
	DUK_ASSERT(parts[DUK_DATE_IDX_MINUTE] >= 0 && parts[DUK_DATE_IDX_MINUTE] <= 59);
	DUK_ASSERT(parts[DUK_DATE_IDX_HOUR] >= 0 && parts[DUK_DATE_IDX_HOUR] <= 23);

	DUK_DDD(DUK_DDDPRINT("d=%lf, d1=%lf, d2=%lf, t1=%ld, t2=%ld, parts: hour=%ld min=%ld sec=%ld msec=%ld",
	                     (double) d, (double) d1, (double) d2, (long) t1, (long) t2,
	                     (long) parts[DUK_DATE_IDX_HOUR],
	                     (long) parts[DUK_DATE_IDX_MINUTE],
	                     (long) parts[DUK_DATE_IDX_SECOND],
	                     (long) parts[DUK_DATE_IDX_MILLISECOND]));

	/* This assert depends on the input parts representing time inside
	 * the ECMAScript range.
	 */
	DUK_ASSERT(t2 + DUK__WEEKDAY_MOD_ADDER >= 0);
	parts[DUK_DATE_IDX_WEEKDAY] = (t2 + 4 + DUK__WEEKDAY_MOD_ADDER) % 7;  /* E5.1 Section 15.9.1.6 */
	DUK_ASSERT(parts[DUK_DATE_IDX_WEEKDAY] >= 0 && parts[DUK_DATE_IDX_WEEKDAY] <= 6);

	year = duk__year_from_day(t2, &day_in_year);
	day = day_in_year;
	is_leap = duk_bi_date_is_leap_year(year);
	for (month = 0; month < 12; month++) {
		dim = duk__days_in_month[month];
		if (month == 1 && is_leap) {
			dim++;
		}
		DUK_DDD(DUK_DDDPRINT("month=%ld, dim=%ld, day=%ld",
		                     (long) month, (long) dim, (long) day));
		if (day < dim) {
			break;
		}
		day -= dim;
	}
	DUK_DDD(DUK_DDDPRINT("final month=%ld", (long) month));
	DUK_ASSERT(month >= 0 && month <= 11);
	DUK_ASSERT(day >= 0 && day <= 31);

	/* Equivalent year mapping, used to avoid DST trouble when platform
	 * may fail to provide reasonable DST answers for dates outside the
	 * ordinary range (e.g. 1970-2038).  An equivalent year has the same
	 * leap-year-ness as the original year and begins on the same weekday
	 * (Jan 1).
	 *
	 * The year 2038 is avoided because there seem to be problems with it
	 * on some platforms.  The year 1970 is also avoided as there were
	 * practical problems with it; an equivalent year is used for it too,
	 * which breaks some DST computations for 1970 right now, see e.g.
	 * test-bi-date-tzoffset-brute-fi.js.
	 */
	if ((flags & DUK_DATE_FLAG_EQUIVYEAR) && (year < 1971 || year > 2037)) {
		DUK_ASSERT(is_leap == 0 || is_leap == 1);

		jan1_since_epoch = day_since_epoch - day_in_year;  /* day number for Jan 1 since epoch */
		DUK_ASSERT(jan1_since_epoch + DUK__WEEKDAY_MOD_ADDER >= 0);
		jan1_weekday = (jan1_since_epoch + 4 + DUK__WEEKDAY_MOD_ADDER) % 7;  /* E5.1 Section 15.9.1.6 */
		DUK_ASSERT(jan1_weekday >= 0 && jan1_weekday <= 6);
		arridx = jan1_weekday;
		if (is_leap) {
			arridx += 7;
		}
		DUK_ASSERT(arridx >= 0 && arridx < (duk_small_int_t) (sizeof(duk__date_equivyear) / sizeof(duk_uint8_t)));

		equiv_year = (duk_int_t) duk__date_equivyear[arridx] + 1970;
		year = equiv_year;
		DUK_DDD(DUK_DDDPRINT("equiv year mapping, year=%ld, day_in_year=%ld, day_since_epoch=%ld, "
		                     "jan1_since_epoch=%ld, jan1_weekday=%ld -> equiv year %ld",
		                     (long) year, (long) day_in_year, (long) day_since_epoch,
		                     (long) jan1_since_epoch, (long) jan1_weekday, (long) equiv_year));
	}

	parts[DUK_DATE_IDX_YEAR] = year;
	parts[DUK_DATE_IDX_MONTH] = month;
	parts[DUK_DATE_IDX_DAY] = day;

	if (flags & DUK_DATE_FLAG_ONEBASED) {
		parts[DUK_DATE_IDX_MONTH]++;  /* zero-based -> one-based */
		parts[DUK_DATE_IDX_DAY]++;    /* -""- */
	}

	if (dparts != NULL) {
		for (i = 0; i < DUK_DATE_IDX_NUM_PARTS; i++) {
			dparts[i] = (duk_double_t) parts[i];
		}
	}
}

/* Compute time value from (double) parts.  The parts can be either UTC
 * or local time; if local, they need to be (conceptually) converted into
 * UTC time.  The parts may represent valid or invalid time, and may be
 * wildly out of range (but may cancel each other and still come out in
 * the valid Date range).
 */
DUK_INTERNAL duk_double_t duk_bi_date_get_timeval_from_dparts(duk_double_t *dparts, duk_small_uint_t flags) {
#if defined(DUK_USE_PARANOID_DATE_COMPUTATION)
	/* See comments below on MakeTime why these are volatile. */
	volatile duk_double_t tmp_time;
	volatile duk_double_t tmp_day;
	volatile duk_double_t d;
#else
	duk_double_t tmp_time;
	duk_double_t tmp_day;
	duk_double_t d;
#endif
	duk_small_uint_t i;
	duk_int_t tzoff, tzoffprev1, tzoffprev2;

	/* Expects 'this' at top of stack on entry. */

	/* Coerce all finite parts with ToInteger().  ToInteger() must not
	 * be called for NaN/Infinity because it will convert e.g. NaN to
	 * zero.  If ToInteger() has already been called, this has no side
	 * effects and is idempotent.
	 *
	 * Don't read dparts[DUK_DATE_IDX_WEEKDAY]; it will cause Valgrind
	 * issues if the value is uninitialized.
	 */
	for (i = 0; i <= DUK_DATE_IDX_MILLISECOND; i++) {
		/* SCANBUILD: scan-build complains here about assigned value
		 * being garbage or undefined.  This is correct but operating
		 * on undefined values has no ill effect and is ignored by the
		 * caller in the case where this happens.
		 */
		d = dparts[i];
		if (DUK_ISFINITE(d)) {
			dparts[i] = duk_js_tointeger_number(d);
		}
	}

	/* Use explicit steps in computation to try to ensure that
	 * computation happens with intermediate results coerced to
	 * double values (instead of using something more accurate).
	 * E.g. E5.1 Section 15.9.1.11 requires use of IEEE 754
	 * rules (= ECMAScript '+' and '*' operators).
	 *
	 * Without 'volatile' even this approach fails on some platform
	 * and compiler combinations.  For instance, gcc 4.8.1 on Ubuntu
	 * 64-bit, with -m32 and without -std=c99, test-bi-date-canceling.js
	 * would fail because of some optimizations when computing tmp_time
	 * (MakeTime below).  Adding 'volatile' to tmp_time solved this
	 * particular problem (annoyingly, also adding debug prints or
	 * running the executable under valgrind hides it).
	 */

	/* MakeTime */
	tmp_time = 0.0;
	tmp_time += dparts[DUK_DATE_IDX_HOUR] * ((duk_double_t) DUK_DATE_MSEC_HOUR);
	tmp_time += dparts[DUK_DATE_IDX_MINUTE] * ((duk_double_t) DUK_DATE_MSEC_MINUTE);
	tmp_time += dparts[DUK_DATE_IDX_SECOND] * ((duk_double_t) DUK_DATE_MSEC_SECOND);
	tmp_time += dparts[DUK_DATE_IDX_MILLISECOND];

	/* MakeDay */
	tmp_day = duk__make_day(dparts[DUK_DATE_IDX_YEAR], dparts[DUK_DATE_IDX_MONTH], dparts[DUK_DATE_IDX_DAY]);

	/* MakeDate */
	d = tmp_day * ((duk_double_t) DUK_DATE_MSEC_DAY) + tmp_time;

	DUK_DDD(DUK_DDDPRINT("time=%lf day=%lf --> timeval=%lf",
	                     (double) tmp_time, (double) tmp_day, (double) d));

	/* Optional UTC conversion. */
	if (flags & DUK_DATE_FLAG_LOCALTIME) {
		/* DUK_USE_DATE_GET_LOCAL_TZOFFSET() needs to be called with a
		 * time value computed from UTC parts.  At this point we only
		 * have 'd' which is a time value computed from local parts, so
		 * it is off by the UTC-to-local time offset which we don't know
		 * yet.  The current solution for computing the UTC-to-local
		 * time offset is to iterate a few times and detect a fixed
		 * point or a two-cycle loop (or a sanity iteration limit),
		 * see test-bi-date-local-parts.js and test-bi-date-tzoffset-basic-fi.js.
		 *
		 * E5.1 Section 15.9.1.9:
		 * UTC(t) = t - LocalTZA - DaylightSavingTA(t - LocalTZA)
		 *
		 * For NaN/inf, DUK_USE_DATE_GET_LOCAL_TZOFFSET() returns 0.
		 */

#if 0
		/* Old solution: don't iterate, incorrect */
		tzoff = DUK_USE_DATE_GET_LOCAL_TZOFFSET(d);
		DUK_DDD(DUK_DDDPRINT("tzoffset w/o iteration, tzoff=%ld", (long) tzoff));
		d -= tzoff * 1000L;
		DUK_UNREF(tzoffprev1);
		DUK_UNREF(tzoffprev2);
#endif

		/* Iteration solution */
		tzoff = 0;
		tzoffprev1 = 999999999L;  /* invalid value which never matches */
		for (i = 0; i < DUK__LOCAL_TZOFFSET_MAXITER; i++) {
			tzoffprev2 = tzoffprev1;
			tzoffprev1 = tzoff;
			tzoff = DUK_USE_DATE_GET_LOCAL_TZOFFSET(d - tzoff * 1000L);
			DUK_DDD(DUK_DDDPRINT("tzoffset iteration, i=%d, tzoff=%ld, tzoffprev1=%ld tzoffprev2=%ld",
			                     (int) i, (long) tzoff, (long) tzoffprev1, (long) tzoffprev2));
			if (tzoff == tzoffprev1) {
				DUK_DDD(DUK_DDDPRINT("tzoffset iteration finished, i=%d, tzoff=%ld, tzoffprev1=%ld, tzoffprev2=%ld",
				                     (int) i, (long) tzoff, (long) tzoffprev1, (long) tzoffprev2));
				break;
			} else if (tzoff == tzoffprev2) {
				/* Two value cycle, see e.g. test-bi-date-tzoffset-basic-fi.js.
				 * In these cases, favor a higher tzoffset to get a consistent
				 * result which is independent of iteration count.  Not sure if
				 * this is a generically correct solution.
				 */
				DUK_DDD(DUK_DDDPRINT("tzoffset iteration two-value cycle, i=%d, tzoff=%ld, tzoffprev1=%ld, tzoffprev2=%ld",
				                     (int) i, (long) tzoff, (long) tzoffprev1, (long) tzoffprev2));
				if (tzoffprev1 > tzoff) {
					tzoff = tzoffprev1;
				}
				break;
			}
		}
		DUK_DDD(DUK_DDDPRINT("tzoffset iteration, tzoff=%ld", (long) tzoff));
		d -= tzoff * 1000L;
	}

	/* TimeClip(), which also handles Infinity -> NaN conversion */
	d = duk__timeclip(d);

	return d;
}

/*
 *  API oriented helpers
 */

/* Push 'this' binding, check that it is a Date object; then push the
 * internal time value.  At the end, stack is: [ ... this timeval ].
 * Returns the time value.  Local time adjustment is done if requested.
 */
DUK_LOCAL duk_double_t duk__push_this_get_timeval_tzoffset(duk_hthread *thr, duk_small_uint_t flags, duk_int_t *out_tzoffset) {
	duk_hobject *h;
	duk_double_t d;
	duk_int_t tzoffset = 0;

	duk_push_this(thr);
	h = duk_get_hobject(thr, -1);  /* XXX: getter with class check, useful in built-ins */
	if (h == NULL || DUK_HOBJECT_GET_CLASS_NUMBER(h) != DUK_HOBJECT_CLASS_DATE) {
		DUK_ERROR_TYPE(thr, "expected Date");
		DUK_WO_NORETURN(return 0.0;);
	}

	duk_xget_owndataprop_stridx_short(thr, -1, DUK_STRIDX_INT_VALUE);
	d = duk_to_number_m1(thr);
	duk_pop(thr);

	if (DUK_ISNAN(d)) {
		if (flags & DUK_DATE_FLAG_NAN_TO_ZERO) {
			d = 0.0;
		}
		if (flags & DUK_DATE_FLAG_NAN_TO_RANGE_ERROR) {
			DUK_ERROR_RANGE(thr, "Invalid Date");
			DUK_WO_NORETURN(return 0.0;);
		}
	}
	/* if no NaN handling flag, may still be NaN here, but not Inf */
	DUK_ASSERT(!DUK_ISINF(d));

	if (flags & DUK_DATE_FLAG_LOCALTIME) {
		/* Note: DST adjustment is determined using UTC time.
		 * If 'd' is NaN, tzoffset will be 0.
		 */
		tzoffset = DUK_USE_DATE_GET_LOCAL_TZOFFSET(d);  /* seconds */
		d += tzoffset * 1000L;
	}
	if (out_tzoffset) {
		*out_tzoffset = tzoffset;
	}

	/* [ ... this ] */
	return d;
}

DUK_LOCAL duk_double_t duk__push_this_get_timeval(duk_hthread *thr, duk_small_uint_t flags) {
	return duk__push_this_get_timeval_tzoffset(thr, flags, NULL);
}

/* Set timeval to 'this' from dparts, push the new time value onto the
 * value stack and return 1 (caller can then tail call us).  Expects
 * the value stack to contain 'this' on the stack top.
 */
DUK_LOCAL duk_ret_t duk__set_this_timeval_from_dparts(duk_hthread *thr, duk_double_t *dparts, duk_small_uint_t flags) {
	duk_double_t d;

	/* [ ... this ] */

	d = duk_bi_date_get_timeval_from_dparts(dparts, flags);
	duk_push_number(thr, d);  /* -> [ ... this timeval_new ] */
	duk_dup_top(thr);         /* -> [ ... this timeval_new timeval_new ] */

	/* Must force write because e.g. .setYear() must work even when
	 * the Date instance is frozen.
	 */
	duk_xdef_prop_stridx_short(thr, -3, DUK_STRIDX_INT_VALUE, DUK_PROPDESC_FLAGS_W);

	/* Stack top: new time value, return 1 to allow tail calls. */
	return 1;
}

/* 'out_buf' must be at least DUK_BI_DATE_ISO8601_BUFSIZE long. */
DUK_LOCAL void duk__format_parts_iso8601(duk_int_t *parts, duk_int_t tzoffset, duk_small_uint_t flags, duk_uint8_t *out_buf) {
	char yearstr[8];   /* "-123456\0" */
	char tzstr[8];     /* "+11:22\0" */
	char sep = (flags & DUK_DATE_FLAG_SEP_T) ? DUK_ASC_UC_T : DUK_ASC_SPACE;

	DUK_ASSERT(parts[DUK_DATE_IDX_MONTH] >= 1 && parts[DUK_DATE_IDX_MONTH] <= 12);
	DUK_ASSERT(parts[DUK_DATE_IDX_DAY] >= 1 && parts[DUK_DATE_IDX_DAY] <= 31);
	DUK_ASSERT(parts[DUK_DATE_IDX_YEAR] >= -999999 && parts[DUK_DATE_IDX_YEAR] <= 999999);

	/* Note: %06d for positive value, %07d for negative value to include
	 * sign and 6 digits.
	 */
	DUK_SNPRINTF(yearstr,
	             sizeof(yearstr),
	             (parts[DUK_DATE_IDX_YEAR] >= 0 && parts[DUK_DATE_IDX_YEAR] <= 9999) ? "%04ld" :
	                    ((parts[DUK_DATE_IDX_YEAR] >= 0) ? "+%06ld" : "%07ld"),
	             (long) parts[DUK_DATE_IDX_YEAR]);
	yearstr[sizeof(yearstr) - 1] = (char) 0;

	if (flags & DUK_DATE_FLAG_LOCALTIME) {
		/* tzoffset seconds are dropped; 16 bits suffice for
		 * time offset in minutes
		 */
		const char *fmt;
		duk_small_int_t tmp, arg_hours, arg_minutes;

		if (tzoffset >= 0) {
			tmp = tzoffset;
			fmt = "+%02d:%02d";
		} else {
			tmp = -tzoffset;
			fmt = "-%02d:%02d";
		}
		tmp = tmp / 60;
		arg_hours = tmp / 60;
		arg_minutes = tmp % 60;
		DUK_ASSERT(arg_hours <= 24);  /* Even less is actually guaranteed for a valid tzoffset. */
		arg_hours = arg_hours & 0x3f;  /* For [0,24] this is a no-op, but fixes GCC 7 warning, see https://github.com/svaarala/duktape/issues/1602. */

		DUK_SNPRINTF(tzstr, sizeof(tzstr), fmt, (int) arg_hours, (int) arg_minutes);
		tzstr[sizeof(tzstr) - 1] = (char) 0;
	} else {
		tzstr[0] = DUK_ASC_UC_Z;
		tzstr[1] = (char) 0;
	}

	/* Unlike year, the other parts fit into 16 bits so %d format
	 * is portable.
	 */
	if ((flags & DUK_DATE_FLAG_TOSTRING_DATE) && (flags & DUK_DATE_FLAG_TOSTRING_TIME)) {
		DUK_SPRINTF((char *) out_buf, "%s-%02d-%02d%c%02d:%02d:%02d.%03d%s",
		            (const char *) yearstr, (int) parts[DUK_DATE_IDX_MONTH], (int) parts[DUK_DATE_IDX_DAY], (int) sep,
		            (int) parts[DUK_DATE_IDX_HOUR], (int) parts[DUK_DATE_IDX_MINUTE],
		            (int) parts[DUK_DATE_IDX_SECOND], (int) parts[DUK_DATE_IDX_MILLISECOND], (const char *) tzstr);
	} else if (flags & DUK_DATE_FLAG_TOSTRING_DATE) {
		DUK_SPRINTF((char *) out_buf, "%s-%02d-%02d",
		            (const char *) yearstr, (int) parts[DUK_DATE_IDX_MONTH], (int) parts[DUK_DATE_IDX_DAY]);
	} else {
		DUK_ASSERT(flags & DUK_DATE_FLAG_TOSTRING_TIME);
		DUK_SPRINTF((char *) out_buf, "%02d:%02d:%02d.%03d%s",
		            (int) parts[DUK_DATE_IDX_HOUR], (int) parts[DUK_DATE_IDX_MINUTE],
		            (int) parts[DUK_DATE_IDX_SECOND], (int) parts[DUK_DATE_IDX_MILLISECOND],
		            (const char *) tzstr);
	}
}

/* Helper for string conversion calls: check 'this' binding, get the
 * internal time value, and format date and/or time in a few formats.
 * Return value allows tail calls.
 */
DUK_LOCAL duk_ret_t duk__to_string_helper(duk_hthread *thr, duk_small_uint_t flags) {
	duk_double_t d;
	duk_int_t parts[DUK_DATE_IDX_NUM_PARTS];
	duk_int_t tzoffset;  /* seconds, doesn't fit into 16 bits */
	duk_bool_t rc;
	duk_uint8_t buf[DUK_BI_DATE_ISO8601_BUFSIZE];

	DUK_UNREF(rc);  /* unreferenced with some options */

	d = duk__push_this_get_timeval_tzoffset(thr, flags, &tzoffset);
	if (DUK_ISNAN(d)) {
		duk_push_hstring_stridx(thr, DUK_STRIDX_INVALID_DATE);
		return 1;
	}
	DUK_ASSERT(DUK_ISFINITE(d));

	/* formatters always get one-based month/day-of-month */
	duk_bi_date_timeval_to_parts(d, parts, NULL, DUK_DATE_FLAG_ONEBASED);
	DUK_ASSERT(parts[DUK_DATE_IDX_MONTH] >= 1 && parts[DUK_DATE_IDX_MONTH] <= 12);
	DUK_ASSERT(parts[DUK_DATE_IDX_DAY] >= 1 && parts[DUK_DATE_IDX_DAY] <= 31);

	if (flags & DUK_DATE_FLAG_TOSTRING_LOCALE) {
		/* try locale specific formatter; if it refuses to format the
		 * string, fall back to an ISO 8601 formatted value in local
		 * time.
		 */
#if defined(DUK_USE_DATE_FORMAT_STRING)
		/* Contract, either:
		 * - Push string to value stack and return 1
		 * - Don't push anything and return 0
		 */

		rc = DUK_USE_DATE_FORMAT_STRING(thr, parts, tzoffset, flags);
		if (rc != 0) {
			return 1;
		}
#else
		/* No locale specific formatter; this is OK, we fall back
		 * to ISO 8601.
		 */
#endif
	}

	/* Different calling convention than above used because the helper
	 * is shared.
	 */
	duk__format_parts_iso8601(parts, tzoffset, flags, buf);
	duk_push_string(thr, (const char *) buf);
	return 1;
}

/* Helper for component getter calls: check 'this' binding, get the
 * internal time value, split it into parts (either as UTC time or
 * local time), push a specified component as a return value to the
 * value stack and return 1 (caller can then tail call us).
 */
DUK_LOCAL duk_ret_t duk__get_part_helper(duk_hthread *thr, duk_small_uint_t flags_and_idx) {
	duk_double_t d;
	duk_int_t parts[DUK_DATE_IDX_NUM_PARTS];
	duk_small_uint_t idx_part = (duk_small_uint_t) (flags_and_idx >> DUK_DATE_FLAG_VALUE_SHIFT);  /* unpack args */

	DUK_ASSERT_DISABLE(idx_part >= 0);  /* unsigned */
	DUK_ASSERT(idx_part < DUK_DATE_IDX_NUM_PARTS);

	d = duk__push_this_get_timeval(thr, flags_and_idx);
	if (DUK_ISNAN(d)) {
		duk_push_nan(thr);
		return 1;
	}
	DUK_ASSERT(DUK_ISFINITE(d));

	duk_bi_date_timeval_to_parts(d, parts, NULL, flags_and_idx);  /* no need to mask idx portion */

	/* Setter APIs detect special year numbers (0...99) and apply a +1900
	 * only in certain cases.  The legacy getYear() getter applies -1900
	 * unconditionally.
	 */
	duk_push_int(thr, (flags_and_idx & DUK_DATE_FLAG_SUB1900) ? parts[idx_part] - 1900 : parts[idx_part]);
	return 1;
}

/* Helper for component setter calls: check 'this' binding, get the
 * internal time value, split it into parts (either as UTC time or
 * local time), modify one or more components as specified, recompute
 * the time value, set it as the internal value.  Finally, push the
 * new time value as a return value to the value stack and return 1
 * (caller can then tail call us).
 */
DUK_LOCAL duk_ret_t duk__set_part_helper(duk_hthread *thr, duk_small_uint_t flags_and_maxnargs) {
	duk_double_t d;
	duk_int_t parts[DUK_DATE_IDX_NUM_PARTS];
	duk_double_t dparts[DUK_DATE_IDX_NUM_PARTS];
	duk_idx_t nargs;
	duk_small_uint_t maxnargs = (duk_small_uint_t) (flags_and_maxnargs >> DUK_DATE_FLAG_VALUE_SHIFT);  /* unpack args */
	duk_small_uint_t idx_first, idx;
	duk_small_uint_t i;

	nargs = duk_get_top(thr);
	d = duk__push_this_get_timeval(thr, flags_and_maxnargs);
	DUK_ASSERT(DUK_ISFINITE(d) || DUK_ISNAN(d));

	if (DUK_ISFINITE(d)) {
		duk_bi_date_timeval_to_parts(d, parts, dparts, flags_and_maxnargs);
	} else {
		/* NaN timevalue: we need to coerce the arguments, but
		 * the resulting internal timestamp needs to remain NaN.
		 * This works but is not pretty: parts and dparts will
		 * be partially uninitialized, but we only write to them.
		 */
	}

	/*
	 *  Determining which datetime components to overwrite based on
	 *  stack arguments is a bit complicated, but important to factor
	 *  out from setters themselves for compactness.
	 *
	 *  If DUK_DATE_FLAG_TIMESETTER, maxnargs indicates setter type:
	 *
	 *   1 -> millisecond
	 *   2 -> second, [millisecond]
	 *   3 -> minute, [second], [millisecond]
	 *   4 -> hour, [minute], [second], [millisecond]
	 *
	 *  Else:
	 *
	 *   1 -> date
	 *   2 -> month, [date]
	 *   3 -> year, [month], [date]
	 *
	 *  By comparing nargs and maxnargs (and flags) we know which
	 *  components to override.  We rely on part index ordering.
	 */

	if (flags_and_maxnargs & DUK_DATE_FLAG_TIMESETTER) {
		DUK_ASSERT(maxnargs >= 1 && maxnargs <= 4);
		idx_first = DUK_DATE_IDX_MILLISECOND - (maxnargs - 1);
	} else {
		DUK_ASSERT(maxnargs >= 1 && maxnargs <= 3);
		idx_first = DUK_DATE_IDX_DAY - (maxnargs - 1);
	}
	DUK_ASSERT_DISABLE(idx_first >= 0);  /* unsigned */
	DUK_ASSERT(idx_first < DUK_DATE_IDX_NUM_PARTS);

	for (i = 0; i < maxnargs; i++) {
		if ((duk_idx_t) i >= nargs) {
			/* no argument given -> leave components untouched */
			break;
		}
		idx = idx_first + i;
		DUK_ASSERT_DISABLE(idx >= 0);  /* unsigned */
		DUK_ASSERT(idx < DUK_DATE_IDX_NUM_PARTS);

		if (idx == DUK_DATE_IDX_YEAR && (flags_and_maxnargs & DUK_DATE_FLAG_YEAR_FIXUP)) {
			duk__twodigit_year_fixup(thr, (duk_idx_t) i);
		}

		dparts[idx] = duk_to_number(thr, (duk_idx_t) i);

		if (idx == DUK_DATE_IDX_DAY) {
			/* Day-of-month is one-based in the API, but zero-based
			 * internally, so fix here.  Note that month is zero-based
			 * both in the API and internally.
			 */
			/* SCANBUILD: complains about use of uninitialized values.
			 * The complaint is correct, but operating in undefined
			 * values here is intentional in some cases and the caller
			 * ignores the results.
			 */
			dparts[idx] -= 1.0;
		}
	}

	/* Leaves new timevalue on stack top and returns 1, which is correct
	 * for part setters.
	 */
	if (DUK_ISFINITE(d)) {
		return duk__set_this_timeval_from_dparts(thr, dparts, flags_and_maxnargs);
	} else {
		/* Internal timevalue is already NaN, so don't touch it. */
		duk_push_nan(thr);
		return 1;
	}
}

/* Apply ToNumber() to specified index; if ToInteger(val) in [0,99], add
 * 1900 and replace value at idx_val.
 */
DUK_LOCAL void duk__twodigit_year_fixup(duk_hthread *thr, duk_idx_t idx_val) {
	duk_double_t d;

	/* XXX: idx_val would fit into 16 bits, but using duk_small_uint_t
	 * might not generate better code due to casting.
	 */

	/* E5 Sections 15.9.3.1, B.2.4, B.2.5 */
	duk_to_number(thr, idx_val);
	if (duk_is_nan(thr, idx_val)) {
		return;
	}
	duk_dup(thr, idx_val);
	duk_to_int(thr, -1);
	d = duk_get_number(thr, -1);  /* get as double to handle huge numbers correctly */
	if (d >= 0.0 && d <= 99.0) {
		d += 1900.0;
		duk_push_number(thr, d);
		duk_replace(thr, idx_val);
	}
	duk_pop(thr);
}

/* Set datetime parts from stack arguments, defaulting any missing values.
 * Day-of-week is not set; it is not required when setting the time value.
 */
DUK_LOCAL void duk__set_parts_from_args(duk_hthread *thr, duk_double_t *dparts, duk_idx_t nargs) {
	duk_double_t d;
	duk_small_uint_t i;
	duk_small_uint_t idx;

	/* Causes a ToNumber() coercion, but doesn't break coercion order since
	 * year is coerced first anyway.
	 */
	duk__twodigit_year_fixup(thr, 0);

	/* There are at most 7 args, but we use 8 here so that also
	 * DUK_DATE_IDX_WEEKDAY gets initialized (to zero) to avoid the potential
	 * for any Valgrind gripes later.
	 */
	for (i = 0; i < 8; i++) {
		/* Note: rely on index ordering */
		idx = DUK_DATE_IDX_YEAR + i;
		if ((duk_idx_t) i < nargs) {
			d = duk_to_number(thr, (duk_idx_t) i);
			if (idx == DUK_DATE_IDX_DAY) {
				/* Convert day from one-based to zero-based (internal).  This may
				 * cause the day part to be negative, which is OK.
				 */
				d -= 1.0;
			}
		} else {
			/* All components default to 0 except day-of-month which defaults
			 * to 1.  However, because our internal day-of-month is zero-based,
			 * it also defaults to zero here.
			 */
			d = 0.0;
		}
		dparts[idx] = d;
	}

	DUK_DDD(DUK_DDDPRINT("parts from args -> %lf %lf %lf %lf %lf %lf %lf %lf",
	                     (double) dparts[0], (double) dparts[1],
	                     (double) dparts[2], (double) dparts[3],
	                     (double) dparts[4], (double) dparts[5],
	                     (double) dparts[6], (double) dparts[7]));
}

/*
 *  Indirect magic value lookup for Date methods.
 *
 *  Date methods don't put their control flags into the function magic value
 *  because they wouldn't fit into a LIGHTFUNC's magic field.  Instead, the
 *  magic value is set to an index pointing to the array of control flags
 *  below.
 *
 *  This must be kept in strict sync with genbuiltins.py!
 */

static duk_uint16_t duk__date_magics[] = {
	/* 0: toString */
	DUK_DATE_FLAG_TOSTRING_DATE + DUK_DATE_FLAG_TOSTRING_TIME + DUK_DATE_FLAG_LOCALTIME,

	/* 1: toDateString */
	DUK_DATE_FLAG_TOSTRING_DATE + DUK_DATE_FLAG_LOCALTIME,

	/* 2: toTimeString */
	DUK_DATE_FLAG_TOSTRING_TIME + DUK_DATE_FLAG_LOCALTIME,

	/* 3: toLocaleString */
	DUK_DATE_FLAG_TOSTRING_DATE + DUK_DATE_FLAG_TOSTRING_TIME + DUK_DATE_FLAG_TOSTRING_LOCALE + DUK_DATE_FLAG_LOCALTIME,

	/* 4: toLocaleDateString */
	DUK_DATE_FLAG_TOSTRING_DATE + DUK_DATE_FLAG_TOSTRING_LOCALE + DUK_DATE_FLAG_LOCALTIME,

	/* 5: toLocaleTimeString */
	DUK_DATE_FLAG_TOSTRING_TIME + DUK_DATE_FLAG_TOSTRING_LOCALE + DUK_DATE_FLAG_LOCALTIME,

	/* 6: toUTCString */
	DUK_DATE_FLAG_TOSTRING_DATE + DUK_DATE_FLAG_TOSTRING_TIME,

	/* 7: toISOString */
	DUK_DATE_FLAG_TOSTRING_DATE + DUK_DATE_FLAG_TOSTRING_TIME + DUK_DATE_FLAG_NAN_TO_RANGE_ERROR + DUK_DATE_FLAG_SEP_T,

	/* 8: getFullYear */
	DUK_DATE_FLAG_LOCALTIME + (DUK_DATE_IDX_YEAR << DUK_DATE_FLAG_VALUE_SHIFT),

	/* 9: getUTCFullYear */
	0 + (DUK_DATE_IDX_YEAR << DUK_DATE_FLAG_VALUE_SHIFT),

	/* 10: getMonth */
	DUK_DATE_FLAG_LOCALTIME + (DUK_DATE_IDX_MONTH << DUK_DATE_FLAG_VALUE_SHIFT),

	/* 11: getUTCMonth */
	0 + (DUK_DATE_IDX_MONTH << DUK_DATE_FLAG_VALUE_SHIFT),

	/* 12: getDate */
	DUK_DATE_FLAG_ONEBASED + DUK_DATE_FLAG_LOCALTIME + (DUK_DATE_IDX_DAY << DUK_DATE_FLAG_VALUE_SHIFT),

	/* 13: getUTCDate */
	DUK_DATE_FLAG_ONEBASED + (DUK_DATE_IDX_DAY << DUK_DATE_FLAG_VALUE_SHIFT),

	/* 14: getDay */
	DUK_DATE_FLAG_LOCALTIME + (DUK_DATE_IDX_WEEKDAY << DUK_DATE_FLAG_VALUE_SHIFT),

	/* 15: getUTCDay */
	0 + (DUK_DATE_IDX_WEEKDAY << DUK_DATE_FLAG_VALUE_SHIFT),

	/* 16: getHours */
	DUK_DATE_FLAG_LOCALTIME + (DUK_DATE_IDX_HOUR << DUK_DATE_FLAG_VALUE_SHIFT),

	/* 17: getUTCHours */
	0 + (DUK_DATE_IDX_HOUR << DUK_DATE_FLAG_VALUE_SHIFT),

	/* 18: getMinutes */
	DUK_DATE_FLAG_LOCALTIME + (DUK_DATE_IDX_MINUTE << DUK_DATE_FLAG_VALUE_SHIFT),

	/* 19: getUTCMinutes */
	0 + (DUK_DATE_IDX_MINUTE << DUK_DATE_FLAG_VALUE_SHIFT),

	/* 20: getSeconds */
	DUK_DATE_FLAG_LOCALTIME + (DUK_DATE_IDX_SECOND << DUK_DATE_FLAG_VALUE_SHIFT),

	/* 21: getUTCSeconds */
	0 + (DUK_DATE_IDX_SECOND << DUK_DATE_FLAG_VALUE_SHIFT),

	/* 22: getMilliseconds */
	DUK_DATE_FLAG_LOCALTIME + (DUK_DATE_IDX_MILLISECOND << DUK_DATE_FLAG_VALUE_SHIFT),

	/* 23: getUTCMilliseconds */
	0 + (DUK_DATE_IDX_MILLISECOND << DUK_DATE_FLAG_VALUE_SHIFT),

	/* 24: setMilliseconds */
	DUK_DATE_FLAG_TIMESETTER + DUK_DATE_FLAG_LOCALTIME + (1 << DUK_DATE_FLAG_VALUE_SHIFT),

	/* 25: setUTCMilliseconds */
	DUK_DATE_FLAG_TIMESETTER + (1 << DUK_DATE_FLAG_VALUE_SHIFT),

	/* 26: setSeconds */
	DUK_DATE_FLAG_TIMESETTER + DUK_DATE_FLAG_LOCALTIME + (2 << DUK_DATE_FLAG_VALUE_SHIFT),

	/* 27: setUTCSeconds */
	DUK_DATE_FLAG_TIMESETTER + (2 << DUK_DATE_FLAG_VALUE_SHIFT),

	/* 28: setMinutes */
	DUK_DATE_FLAG_TIMESETTER + DUK_DATE_FLAG_LOCALTIME + (3 << DUK_DATE_FLAG_VALUE_SHIFT),

	/* 29: setUTCMinutes */
	DUK_DATE_FLAG_TIMESETTER + (3 << DUK_DATE_FLAG_VALUE_SHIFT),

	/* 30: setHours */
	DUK_DATE_FLAG_TIMESETTER + DUK_DATE_FLAG_LOCALTIME + (4 << DUK_DATE_FLAG_VALUE_SHIFT),

	/* 31: setUTCHours */
	DUK_DATE_FLAG_TIMESETTER + (4 << DUK_DATE_FLAG_VALUE_SHIFT),

	/* 32: setDate */
	DUK_DATE_FLAG_LOCALTIME + (1 << DUK_DATE_FLAG_VALUE_SHIFT),

	/* 33: setUTCDate */
	0 + (1 << DUK_DATE_FLAG_VALUE_SHIFT),

	/* 34: setMonth */
	DUK_DATE_FLAG_LOCALTIME + (2 << DUK_DATE_FLAG_VALUE_SHIFT),

	/* 35: setUTCMonth */
	0 + (2 << DUK_DATE_FLAG_VALUE_SHIFT),

	/* 36: setFullYear */
	DUK_DATE_FLAG_NAN_TO_ZERO + DUK_DATE_FLAG_LOCALTIME + (3 << DUK_DATE_FLAG_VALUE_SHIFT),

	/* 37: setUTCFullYear */
	DUK_DATE_FLAG_NAN_TO_ZERO + (3 << DUK_DATE_FLAG_VALUE_SHIFT),

	/* 38: getYear */
	DUK_DATE_FLAG_LOCALTIME + DUK_DATE_FLAG_SUB1900 + (DUK_DATE_IDX_YEAR << DUK_DATE_FLAG_VALUE_SHIFT),

	/* 39: setYear */
	DUK_DATE_FLAG_NAN_TO_ZERO + DUK_DATE_FLAG_YEAR_FIXUP + (3 << DUK_DATE_FLAG_VALUE_SHIFT),
};

DUK_LOCAL duk_small_uint_t duk__date_get_indirect_magic(duk_hthread *thr) {
	duk_small_uint_t magicidx = (duk_small_uint_t) duk_get_current_magic(thr);
	DUK_ASSERT(magicidx < (duk_small_int_t) (sizeof(duk__date_magics) / sizeof(duk_uint16_t)));
	return (duk_small_uint_t) duk__date_magics[magicidx];
}

#if defined(DUK_USE_DATE_BUILTIN)
/*
 *  Constructor calls
 */

DUK_INTERNAL duk_ret_t duk_bi_date_constructor(duk_hthread *thr) {
	duk_idx_t nargs = duk_get_top(thr);
	duk_bool_t is_cons = duk_is_constructor_call(thr);
	duk_double_t dparts[DUK_DATE_IDX_NUM_PARTS];
	duk_double_t d;

	DUK_DDD(DUK_DDDPRINT("Date constructor, nargs=%ld, is_cons=%ld", (long) nargs, (long) is_cons));

	(void) duk_push_object_helper(thr,
	                              DUK_HOBJECT_FLAG_EXTENSIBLE |
	                              DUK_HOBJECT_FLAG_FASTREFS |
	                              DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_DATE),
	                              DUK_BIDX_DATE_PROTOTYPE);

	/* Unlike most built-ins, the internal [[PrimitiveValue]] of a Date
	 * is mutable.
	 */

	if (nargs == 0 || !is_cons) {
		d = duk__timeclip(duk_time_get_ecmascript_time_nofrac(thr));
		duk_push_number(thr, d);
		duk_xdef_prop_stridx_short(thr, -2, DUK_STRIDX_INT_VALUE, DUK_PROPDESC_FLAGS_W);
		if (!is_cons) {
			/* called as a normal function: return new Date().toString() */
			duk_to_string(thr, -1);
		}
		return 1;
	} else if (nargs == 1) {
		const char *str;
		duk_to_primitive(thr, 0, DUK_HINT_NONE);
		str = duk_get_string_notsymbol(thr, 0);
		if (str) {
			duk__parse_string(thr, str);
			duk_replace(thr, 0);  /* may be NaN */
		}
		d = duk__timeclip(duk_to_number(thr, 0));  /* symbols fail here */
		duk_push_number(thr, d);
		duk_xdef_prop_stridx_short(thr, -2, DUK_STRIDX_INT_VALUE, DUK_PROPDESC_FLAGS_W);
		return 1;
	}

	duk__set_parts_from_args(thr, dparts, nargs);

	/* Parts are in local time, convert when setting. */

	(void) duk__set_this_timeval_from_dparts(thr, dparts, DUK_DATE_FLAG_LOCALTIME /*flags*/);  /* -> [ ... this timeval ] */
	duk_pop(thr);  /* -> [ ... this ] */
	return 1;
}

DUK_INTERNAL duk_ret_t duk_bi_date_constructor_parse(duk_hthread *thr) {
	return duk__parse_string(thr, duk_to_string(thr, 0));
}

DUK_INTERNAL duk_ret_t duk_bi_date_constructor_utc(duk_hthread *thr) {
	duk_idx_t nargs = duk_get_top(thr);
	duk_double_t dparts[DUK_DATE_IDX_NUM_PARTS];
	duk_double_t d;

	/* Behavior for nargs < 2 is implementation dependent: currently we'll
	 * set a NaN time value (matching V8 behavior) in this case.
	 */

	if (nargs < 2) {
		duk_push_nan(thr);
	} else {
		duk__set_parts_from_args(thr, dparts, nargs);
		d = duk_bi_date_get_timeval_from_dparts(dparts, 0 /*flags*/);
		duk_push_number(thr, d);
	}
	return 1;
}

DUK_INTERNAL duk_ret_t duk_bi_date_constructor_now(duk_hthread *thr) {
	duk_double_t d;

	d = duk_time_get_ecmascript_time_nofrac(thr);
	DUK_ASSERT(duk__timeclip(d) == d);  /* TimeClip() should never be necessary */
	duk_push_number(thr, d);
	return 1;
}

/*
 *  String/JSON conversions
 *
 *  Human readable conversions are now basically ISO 8601 with a space
 *  (instead of 'T') as the date/time separator.  This is a good baseline
 *  and is platform independent.
 *
 *  A shared native helper to provide many conversions.  Magic value contains
 *  a set of flags.  The helper provides:
 *
 *    toString()
 *    toDateString()
 *    toTimeString()
 *    toLocaleString()
 *    toLocaleDateString()
 *    toLocaleTimeString()
 *    toUTCString()
 *    toISOString()
 *
 *  Notes:
 *
 *    - Date.prototype.toGMTString() and Date.prototype.toUTCString() are
 *      required to be the same ECMAScript function object (!), so it is
 *      omitted from here.
 *
 *    - Date.prototype.toUTCString(): E5.1 specification does not require a
 *      specific format, but result should be human readable.  The
 *      specification suggests using ISO 8601 format with a space (instead
 *      of 'T') separator if a more human readable format is not available.
 *
 *    - Date.prototype.toISOString(): unlike other conversion functions,
 *      toISOString() requires a RangeError for invalid date values.
 */

DUK_INTERNAL duk_ret_t duk_bi_date_prototype_tostring_shared(duk_hthread *thr) {
	duk_small_uint_t flags = duk__date_get_indirect_magic(thr);
	return duk__to_string_helper(thr, flags);
}

DUK_INTERNAL duk_ret_t duk_bi_date_prototype_value_of(duk_hthread *thr) {
	/* This native function is also used for Date.prototype.getTime()
	 * as their behavior is identical.
	 */

	duk_double_t d = duk__push_this_get_timeval(thr, 0 /*flags*/);  /* -> [ this ] */
	DUK_ASSERT(DUK_ISFINITE(d) || DUK_ISNAN(d));
	duk_push_number(thr, d);
	return 1;
}

DUK_INTERNAL duk_ret_t duk_bi_date_prototype_to_json(duk_hthread *thr) {
	/* Note: toJSON() is a generic function which works even if 'this'
	 * is not a Date.  The sole argument is ignored.
	 */

	duk_push_this(thr);
	duk_to_object(thr, -1);

	duk_dup_top(thr);
	duk_to_primitive(thr, -1, DUK_HINT_NUMBER);
	if (duk_is_number(thr, -1)) {
		duk_double_t d = duk_get_number(thr, -1);
		if (!DUK_ISFINITE(d)) {
			duk_push_null(thr);
			return 1;
		}
	}
	duk_pop(thr);

	duk_get_prop_stridx_short(thr, -1, DUK_STRIDX_TO_ISO_STRING);
	duk_dup_m2(thr);  /* -> [ O toIsoString O ] */
	duk_call_method(thr, 0);
	return 1;
}

/*
 *  Getters.
 *
 *  Implementing getters is quite easy.  The internal time value is either
 *  NaN, or represents milliseconds (without fractions) from Jan 1, 1970.
 *  The internal time value can be converted to integer parts, and each
 *  part will be normalized and will fit into a 32-bit signed integer.
 *
 *  A shared native helper to provide all getters.  Magic value contains
 *  a set of flags and also packs the date component index argument.  The
 *  helper provides:
 *
 *    getFullYear()
 *    getUTCFullYear()
 *    getMonth()
 *    getUTCMonth()
 *    getDate()
 *    getUTCDate()
 *    getDay()
 *    getUTCDay()
 *    getHours()
 *    getUTCHours()
 *    getMinutes()
 *    getUTCMinutes()
 *    getSeconds()
 *    getUTCSeconds()
 *    getMilliseconds()
 *    getUTCMilliseconds()
 *    getYear()
 *
 *  Notes:
 *
 *    - Date.prototype.getDate(): 'date' means day-of-month, and is
 *      zero-based in internal calculations but public API expects it to
 *      be one-based.
 *
 *    - Date.prototype.getTime() and Date.prototype.valueOf() have identical
 *      behavior.  They have separate function objects, but share the same C
 *      function (duk_bi_date_prototype_value_of).
 */

DUK_INTERNAL duk_ret_t duk_bi_date_prototype_get_shared(duk_hthread *thr) {
	duk_small_uint_t flags_and_idx = duk__date_get_indirect_magic(thr);
	return duk__get_part_helper(thr, flags_and_idx);
}

DUK_INTERNAL duk_ret_t duk_bi_date_prototype_get_timezone_offset(duk_hthread *thr) {
	/*
	 *  Return (t - LocalTime(t)) in minutes:
	 *
	 *    t - LocalTime(t) = t - (t + LocalTZA + DaylightSavingTA(t))
	 *                     = -(LocalTZA + DaylightSavingTA(t))
	 *
	 *  where DaylightSavingTA() is checked for time 't'.
	 *
	 *  Note that the sign of the result is opposite to common usage,
	 *  e.g. for EE(S)T which normally is +2h or +3h from UTC, this
	 *  function returns -120 or -180.
	 *
	 */

	duk_double_t d;
	duk_int_t tzoffset;

	/* Note: DST adjustment is determined using UTC time. */
	d = duk__push_this_get_timeval(thr, 0 /*flags*/);
	DUK_ASSERT(DUK_ISFINITE(d) || DUK_ISNAN(d));
	if (DUK_ISNAN(d)) {
		duk_push_nan(thr);
	} else {
		DUK_ASSERT(DUK_ISFINITE(d));
		tzoffset = DUK_USE_DATE_GET_LOCAL_TZOFFSET(d);
		duk_push_int(thr, -tzoffset / 60);
	}
	return 1;
}

/*
 *  Setters.
 *
 *  Setters are a bit more complicated than getters.  Component setters
 *  break down the current time value into its (normalized) component
 *  parts, replace one or more components with -unnormalized- new values,
 *  and the components are then converted back into a time value.  As an
 *  example of using unnormalized values:
 *
 *    var d = new Date(1234567890);
 *
 *  is equivalent to:
 *
 *    var d = new Date(0);
 *    d.setUTCMilliseconds(1234567890);
 *
 *  A shared native helper to provide almost all setters.  Magic value
 *  contains a set of flags and also packs the "maxnargs" argument.  The
 *  helper provides:
 *
 *    setMilliseconds()
 *    setUTCMilliseconds()
 *    setSeconds()
 *    setUTCSeconds()
 *    setMinutes()
 *    setUTCMinutes()
 *    setHours()
 *    setUTCHours()
 *    setDate()
 *    setUTCDate()
 *    setMonth()
 *    setUTCMonth()
 *    setFullYear()
 *    setUTCFullYear()
 *    setYear()
 *
 *  Notes:
 *
 *    - Date.prototype.setYear() (Section B addition): special year check
 *      is omitted.  NaN / Infinity will just flow through and ultimately
 *      result in a NaN internal time value.
 *
 *    - Date.prototype.setYear() does not have optional arguments for
 *      setting month and day-in-month (like setFullYear()), but we indicate
 *      'maxnargs' to be 3 to get the year written to the correct component
 *      index in duk__set_part_helper().  The function has nargs == 1, so only
 *      the year will be set regardless of actual argument count.
 */

DUK_INTERNAL duk_ret_t duk_bi_date_prototype_set_shared(duk_hthread *thr) {
	duk_small_uint_t flags_and_maxnargs = duk__date_get_indirect_magic(thr);
	return duk__set_part_helper(thr, flags_and_maxnargs);
}

DUK_INTERNAL duk_ret_t duk_bi_date_prototype_set_time(duk_hthread *thr) {
	duk_double_t d;

	(void) duk__push_this_get_timeval(thr, 0 /*flags*/); /* -> [ timeval this ] */
	d = duk__timeclip(duk_to_number(thr, 0));
	duk_push_number(thr, d);
	duk_dup_top(thr);
	/* Must force write because .setTime() must work even when
	 * the Date instance is frozen.
	 */
	duk_xdef_prop_stridx_short(thr, -3, DUK_STRIDX_INT_VALUE, DUK_PROPDESC_FLAGS_W);
	/* -> [ timeval this timeval ] */

	return 1;
}

/*
 *  Misc.
 */

#if defined(DUK_USE_SYMBOL_BUILTIN)
DUK_INTERNAL duk_ret_t duk_bi_date_prototype_toprimitive(duk_hthread *thr) {
	duk_size_t hintlen;
	const char *hintstr;
	duk_int_t hint;

	/* Invokes OrdinaryToPrimitive() with suitable hint.  Note that the
	 * method is generic, and works on non-Date arguments too.
	 *
	 * https://www.ecma-international.org/ecma-262/6.0/#sec-date.prototype-@@toprimitive
	 */

	duk_push_this(thr);
	duk_require_object(thr, -1);
	DUK_ASSERT_TOP(thr, 2);

	hintstr = duk_require_lstring(thr, 0, &hintlen);
	if ((hintlen == 6 && DUK_STRCMP(hintstr, "string") == 0) ||
	    (hintlen == 7 && DUK_STRCMP(hintstr, "default") == 0)) {
		hint = DUK_HINT_STRING;
	} else if (hintlen == 6 && DUK_STRCMP(hintstr, "number") == 0) {
		hint = DUK_HINT_NUMBER;
	} else {
		DUK_DCERROR_TYPE_INVALID_ARGS(thr);
	}

	duk_to_primitive_ordinary(thr, -1, hint);
	return 1;
}
#endif  /* DUK_USE_SYMBOL_BUILTIN */

#endif  /* DUK_USE_DATE_BUILTIN */

/* automatic undefs */
#undef DUK__CF_ACCEPT
#undef DUK__CF_ACCEPT_NUL
#undef DUK__CF_NEG
#undef DUK__DPRINT_DPARTS
#undef DUK__DPRINT_PARTS
#undef DUK__DPRINT_PARTS_AND_DPARTS
#undef DUK__LOCAL_TZOFFSET_MAXITER
#undef DUK__NUM_ISO8601_PARSER_PARTS
#undef DUK__PACK_RULE
#undef DUK__PI_DAY
#undef DUK__PI_HOUR
#undef DUK__PI_MILLISECOND
#undef DUK__PI_MINUTE
#undef DUK__PI_MONTH
#undef DUK__PI_SECOND
#undef DUK__PI_TZHOUR
#undef DUK__PI_TZMINUTE
#undef DUK__PI_YEAR
#undef DUK__PM_DAY
#undef DUK__PM_HOUR
#undef DUK__PM_MILLISECOND
#undef DUK__PM_MINUTE
#undef DUK__PM_MONTH
#undef DUK__PM_SECOND
#undef DUK__PM_TZHOUR
#undef DUK__PM_TZMINUTE
#undef DUK__PM_YEAR
#undef DUK__RULE_MASK_PART_SEP
#undef DUK__SI_COLON
#undef DUK__SI_MINUS
#undef DUK__SI_NUL
#undef DUK__SI_PERIOD
#undef DUK__SI_PLUS
#undef DUK__SI_SPACE
#undef DUK__SI_T
#undef DUK__SI_Z
#undef DUK__SM_COLON
#undef DUK__SM_MINUS
#undef DUK__SM_NUL
#undef DUK__SM_PERIOD
#undef DUK__SM_PLUS
#undef DUK__SM_SPACE
#undef DUK__SM_T
#undef DUK__SM_Z
#undef DUK__UNPACK_RULE
#undef DUK__WEEKDAY_MOD_ADDER
#undef DUK__YEAR
/*
 *  Unix-like Date providers
 *
 *  Generally useful Unix / POSIX / ANSI Date providers.
 */

/* #include duk_internal.h -> already included */

/* The necessary #includes are in place in duk_config.h. */

/* Buffer sizes for some UNIX calls.  Larger than strictly necessary
 * to avoid Valgrind errors.
 */
#define DUK__STRPTIME_BUF_SIZE  64
#define DUK__STRFTIME_BUF_SIZE  64

#if defined(DUK_USE_DATE_NOW_GETTIMEOFDAY)
/* Get current ECMAScript time (= UNIX/Posix time, but in milliseconds). */
DUK_INTERNAL duk_double_t duk_bi_date_get_now_gettimeofday(void) {
	struct timeval tv;
	duk_double_t d;

	if (gettimeofday(&tv, NULL) != 0) {
		DUK_D(DUK_DPRINT("gettimeofday() failed"));
		return 0.0;
	}

	/* As of Duktape 2.2.0 allow fractions. */
	d = ((duk_double_t) tv.tv_sec) * 1000.0 +
	    ((duk_double_t) tv.tv_usec) / 1000.0;

	return d;
}
#endif  /* DUK_USE_DATE_NOW_GETTIMEOFDAY */

#if defined(DUK_USE_DATE_NOW_TIME)
/* Not a very good provider: only full seconds are available. */
DUK_INTERNAL duk_double_t duk_bi_date_get_now_time(void) {
	time_t t;

	t = time(NULL);
	if (t == (time_t) -1) {
		DUK_D(DUK_DPRINT("time() failed"));
		return 0.0;
	}
	return ((duk_double_t) t) * 1000.0;
}
#endif  /* DUK_USE_DATE_NOW_TIME */

#if defined(DUK_USE_DATE_TZO_GMTIME) || defined(DUK_USE_DATE_TZO_GMTIME_R) || defined(DUK_USE_DATE_TZO_GMTIME_S)
/* Get local time offset (in seconds) for a certain (UTC) instant 'd'. */
DUK_INTERNAL duk_int_t duk_bi_date_get_local_tzoffset_gmtime(duk_double_t d) {
	time_t t, t1, t2;
	duk_int_t parts[DUK_DATE_IDX_NUM_PARTS];
	duk_double_t dparts[DUK_DATE_IDX_NUM_PARTS];
	struct tm tms[2];
#if defined(DUK_USE_DATE_TZO_GMTIME)
	struct tm *tm_ptr;
#endif

	/* For NaN/inf, the return value doesn't matter. */
	if (!DUK_ISFINITE(d)) {
		return 0;
	}

	/* If not within ECMAScript range, some integer time calculations
	 * won't work correctly (and some asserts will fail), so bail out
	 * if so.  This fixes test-bug-date-insane-setyear.js.  There is
	 * a +/- 24h leeway in this range check to avoid a test262 corner
	 * case documented in test-bug-date-timeval-edges.js.
	 */
	if (!duk_bi_date_timeval_in_leeway_range(d)) {
		DUK_DD(DUK_DDPRINT("timeval not within valid range, skip tzoffset computation to avoid integer overflows"));
		return 0;
	}

	/*
	 *  This is a bit tricky to implement portably.  The result depends
	 *  on the timestamp (specifically, DST depends on the timestamp).
	 *  If e.g. UNIX APIs are used, they'll have portability issues with
	 *  very small and very large years.
	 *
	 *  Current approach:
	 *
	 *  - Stay within portable UNIX limits by using equivalent year mapping.
	 *    Avoid year 1970 and 2038 as some conversions start to fail, at
	 *    least on some platforms.  Avoiding 1970 means that there are
	 *    currently DST discrepancies for 1970.
	 *
	 *  - Create a UTC and local time breakdowns from 't'.  Then create
	 *    a time_t using gmtime() and localtime() and compute the time
	 *    difference between the two.
	 *
	 *  Equivalent year mapping (E5 Section 15.9.1.8):
	 *
	 *    If the host environment provides functionality for determining
	 *    daylight saving time, the implementation of ECMAScript is free
	 *    to map the year in question to an equivalent year (same
	 *    leap-year-ness and same starting week day for the year) for which
	 *    the host environment provides daylight saving time information.
	 *    The only restriction is that all equivalent years should produce
	 *    the same result.
	 *
	 *  This approach is quite reasonable but not entirely correct, e.g.
	 *  the specification also states (E5 Section 15.9.1.8):
	 *
	 *    The implementation of ECMAScript should not try to determine
	 *    whether the exact time was subject to daylight saving time, but
	 *    just whether daylight saving time would have been in effect if
	 *    the _current daylight saving time algorithm_ had been used at the
	 *    time.  This avoids complications such as taking into account the
	 *    years that the locale observed daylight saving time year round.
	 *
	 *  Since we rely on the platform APIs for conversions between local
	 *  time and UTC, we can't guarantee the above.  Rather, if the platform
	 *  has historical DST rules they will be applied.  This seems to be the
	 *  general preferred direction in ECMAScript standardization (or at least
	 *  implementations) anyway, and even the equivalent year mapping should
	 *  be disabled if the platform is known to handle DST properly for the
	 *  full ECMAScript range.
	 *
	 *  The following has useful discussion and links:
	 *
	 *    https://bugzilla.mozilla.org/show_bug.cgi?id=351066
	 */

	duk_bi_date_timeval_to_parts(d, parts, dparts, DUK_DATE_FLAG_EQUIVYEAR /*flags*/);
	DUK_ASSERT(parts[DUK_DATE_IDX_YEAR] >= 1970 && parts[DUK_DATE_IDX_YEAR] <= 2038);

	d = duk_bi_date_get_timeval_from_dparts(dparts, 0 /*flags*/);
	DUK_ASSERT(d >= 0 && d < 2147483648.0 * 1000.0);  /* unsigned 31-bit range */
	t = (time_t) (d / 1000.0);
	DUK_DDD(DUK_DDDPRINT("timeval: %lf -> time_t %ld", (double) d, (long) t));

	duk_memzero((void *) tms, sizeof(struct tm) * 2);

#if defined(DUK_USE_DATE_TZO_GMTIME_R)
	(void) gmtime_r(&t, &tms[0]);
	(void) localtime_r(&t, &tms[1]);
#elif defined(DUK_USE_DATE_TZO_GMTIME_S)
	(void) gmtime_s(&t, &tms[0]);
	(void) localtime_s(&t, &tms[1]);
#elif defined(DUK_USE_DATE_TZO_GMTIME)
	tm_ptr = gmtime(&t);
	duk_memcpy((void *) &tms[0], tm_ptr, sizeof(struct tm));
	tm_ptr = localtime(&t);
	duk_memcpy((void *) &tms[1], tm_ptr, sizeof(struct tm));
#else
#error internal error
#endif
	DUK_DDD(DUK_DDDPRINT("gmtime result: tm={sec:%ld,min:%ld,hour:%ld,mday:%ld,mon:%ld,year:%ld,"
	                     "wday:%ld,yday:%ld,isdst:%ld}",
	                     (long) tms[0].tm_sec, (long) tms[0].tm_min, (long) tms[0].tm_hour,
	                     (long) tms[0].tm_mday, (long) tms[0].tm_mon, (long) tms[0].tm_year,
	                     (long) tms[0].tm_wday, (long) tms[0].tm_yday, (long) tms[0].tm_isdst));
	DUK_DDD(DUK_DDDPRINT("localtime result: tm={sec:%ld,min:%ld,hour:%ld,mday:%ld,mon:%ld,year:%ld,"
	                     "wday:%ld,yday:%ld,isdst:%ld}",
	                     (long) tms[1].tm_sec, (long) tms[1].tm_min, (long) tms[1].tm_hour,
	                     (long) tms[1].tm_mday, (long) tms[1].tm_mon, (long) tms[1].tm_year,
	                     (long) tms[1].tm_wday, (long) tms[1].tm_yday, (long) tms[1].tm_isdst));

	/* tm_isdst is both an input and an output to mktime(), use 0 to
	 * avoid DST handling in mktime():
	 * - https://github.com/svaarala/duktape/issues/406
	 * - http://stackoverflow.com/questions/8558919/mktime-and-tm-isdst
	 */
	tms[0].tm_isdst = 0;
	tms[1].tm_isdst = 0;
	t1 = mktime(&tms[0]);  /* UTC */
	t2 = mktime(&tms[1]);  /* local */
	if (t1 == (time_t) -1 || t2 == (time_t) -1) {
		/* This check used to be for (t < 0) but on some platforms
		 * time_t is unsigned and apparently the proper way to detect
		 * an mktime() error return is the cast above.  See e.g.:
		 * http://pubs.opengroup.org/onlinepubs/009695299/functions/mktime.html
		 */
		goto mktime_error;
	}
	DUK_DDD(DUK_DDDPRINT("t1=%ld (utc), t2=%ld (local)", (long) t1, (long) t2));

	/* Compute final offset in seconds, positive if local time ahead of
	 * UTC (returned value is UTC-to-local offset).
	 *
	 * difftime() returns a double, so coercion to int generates quite
	 * a lot of code.  Direct subtraction is not portable, however.
	 * XXX: allow direct subtraction on known platforms.
	 */
#if 0
	return (duk_int_t) (t2 - t1);
#endif
	return (duk_int_t) difftime(t2, t1);

 mktime_error:
	/* XXX: return something more useful, so that caller can throw? */
	DUK_D(DUK_DPRINT("mktime() failed, d=%lf", (double) d));
	return 0;
}
#endif  /* DUK_USE_DATE_TZO_GMTIME */

#if defined(DUK_USE_DATE_PRS_STRPTIME)
DUK_INTERNAL duk_bool_t duk_bi_date_parse_string_strptime(duk_hthread *thr, const char *str) {
	struct tm tm;
	time_t t;
	char buf[DUK__STRPTIME_BUF_SIZE];

	/* Copy to buffer with slack to avoid Valgrind gripes from strptime. */
	DUK_ASSERT(str != NULL);
	duk_memzero(buf, sizeof(buf));  /* valgrind whine without this */
	DUK_SNPRINTF(buf, sizeof(buf), "%s", (const char *) str);
	buf[sizeof(buf) - 1] = (char) 0;

	DUK_DDD(DUK_DDDPRINT("parsing: '%s'", (const char *) buf));

	duk_memzero(&tm, sizeof(tm));
	if (strptime((const char *) buf, "%c", &tm) != NULL) {
		DUK_DDD(DUK_DDDPRINT("before mktime: tm={sec:%ld,min:%ld,hour:%ld,mday:%ld,mon:%ld,year:%ld,"
		                     "wday:%ld,yday:%ld,isdst:%ld}",
		                     (long) tm.tm_sec, (long) tm.tm_min, (long) tm.tm_hour,
		                     (long) tm.tm_mday, (long) tm.tm_mon, (long) tm.tm_year,
		                     (long) tm.tm_wday, (long) tm.tm_yday, (long) tm.tm_isdst));
		tm.tm_isdst = -1;  /* negative: dst info not available */

		t = mktime(&tm);
		DUK_DDD(DUK_DDDPRINT("mktime() -> %ld", (long) t));
		if (t >= 0) {
			duk_push_number(thr, ((duk_double_t) t) * 1000.0);
			return 1;
		}
	}

	return 0;
}
#endif  /* DUK_USE_DATE_PRS_STRPTIME */

#if defined(DUK_USE_DATE_PRS_GETDATE)
DUK_INTERNAL duk_bool_t duk_bi_date_parse_string_getdate(duk_hthread *thr, const char *str) {
	struct tm tm;
	duk_small_int_t rc;
	time_t t;

	/* For this to work, DATEMSK must be set, so this is not very
	 * convenient for an embeddable interpreter.
	 */

	duk_memzero(&tm, sizeof(struct tm));
	rc = (duk_small_int_t) getdate_r(str, &tm);
	DUK_DDD(DUK_DDDPRINT("getdate_r() -> %ld", (long) rc));

	if (rc == 0) {
		t = mktime(&tm);
		DUK_DDD(DUK_DDDPRINT("mktime() -> %ld", (long) t));
		if (t >= 0) {
			duk_push_number(thr, (duk_double_t) t);
			return 1;
		}
	}

	return 0;
}
#endif  /* DUK_USE_DATE_PRS_GETDATE */

#if defined(DUK_USE_DATE_FMT_STRFTIME)
DUK_INTERNAL duk_bool_t duk_bi_date_format_parts_strftime(duk_hthread *thr, duk_int_t *parts, duk_int_t tzoffset, duk_small_uint_t flags) {
	char buf[DUK__STRFTIME_BUF_SIZE];
	struct tm tm;
	const char *fmt;

	DUK_UNREF(tzoffset);

	/* If the platform doesn't support the entire ECMAScript range, we need
	 * to return 0 so that the caller can fall back to the default formatter.
	 *
	 * For now, assume that if time_t is 8 bytes or more, the whole ECMAScript
	 * range is supported.  For smaller time_t values (4 bytes in practice),
	 * assumes that the signed 32-bit range is supported.
	 *
	 * XXX: detect this more correctly per platform.  The size of time_t is
	 * probably not an accurate guarantee of strftime() supporting or not
	 * supporting a large time range (the full ECMAScript range).
	 */
	if (sizeof(time_t) < 8 &&
	    (parts[DUK_DATE_IDX_YEAR] < 1970 || parts[DUK_DATE_IDX_YEAR] > 2037)) {
		/* be paranoid for 32-bit time values (even avoiding negative ones) */
		return 0;
	}

	duk_memzero(&tm, sizeof(tm));
	tm.tm_sec = parts[DUK_DATE_IDX_SECOND];
	tm.tm_min = parts[DUK_DATE_IDX_MINUTE];
	tm.tm_hour = parts[DUK_DATE_IDX_HOUR];
	tm.tm_mday = parts[DUK_DATE_IDX_DAY];       /* already one-based */
	tm.tm_mon = parts[DUK_DATE_IDX_MONTH] - 1;  /* one-based -> zero-based */
	tm.tm_year = parts[DUK_DATE_IDX_YEAR] - 1900;
	tm.tm_wday = parts[DUK_DATE_IDX_WEEKDAY];
	tm.tm_isdst = 0;

	duk_memzero(buf, sizeof(buf));
	if ((flags & DUK_DATE_FLAG_TOSTRING_DATE) && (flags & DUK_DATE_FLAG_TOSTRING_TIME)) {
		fmt = "%c";
	} else if (flags & DUK_DATE_FLAG_TOSTRING_DATE) {
		fmt = "%x";
	} else {
		DUK_ASSERT(flags & DUK_DATE_FLAG_TOSTRING_TIME);
		fmt = "%X";
	}
	(void) strftime(buf, sizeof(buf) - 1, fmt, &tm);
	DUK_ASSERT(buf[sizeof(buf) - 1] == 0);

	duk_push_string(thr, buf);
	return 1;
}
#endif  /* DUK_USE_DATE_FMT_STRFTIME */

#if defined(DUK_USE_GET_MONOTONIC_TIME_CLOCK_GETTIME)
DUK_INTERNAL duk_double_t duk_bi_date_get_monotonic_time_clock_gettime(void) {
	struct timespec ts;

	if (clock_gettime(CLOCK_MONOTONIC, &ts) == 0) {
		return (duk_double_t) ts.tv_sec * 1000.0 + (duk_double_t) ts.tv_nsec / 1000000.0;
	} else {
		DUK_D(DUK_DPRINT("clock_gettime(CLOCK_MONOTONIC) failed"));
		return 0.0;
	}
}
#endif

/* automatic undefs */
#undef DUK__STRFTIME_BUF_SIZE
#undef DUK__STRPTIME_BUF_SIZE
/*
 *  Windows Date providers
 *
 *  Platform specific links:
 *
 *    - http://msdn.microsoft.com/en-us/library/windows/desktop/ms725473(v=vs.85).aspx
 */

/* #include duk_internal.h -> already included */

/* The necessary #includes are in place in duk_config.h. */

#if defined(DUK_USE_DATE_NOW_WINDOWS) || defined(DUK_USE_DATE_TZO_WINDOWS)
/* Shared Windows helpers. */
DUK_LOCAL void duk__convert_systime_to_ularge(const SYSTEMTIME *st, ULARGE_INTEGER *res) {
	FILETIME ft;
	if (SystemTimeToFileTime(st, &ft) == 0) {
		DUK_D(DUK_DPRINT("SystemTimeToFileTime() failed, returning 0"));
		res->QuadPart = 0;
	} else {
		res->LowPart = ft.dwLowDateTime;
		res->HighPart = ft.dwHighDateTime;
	}
}

#if defined(DUK_USE_DATE_NOW_WINDOWS_SUBMS)
DUK_LOCAL void duk__convert_filetime_to_ularge(const FILETIME *ft, ULARGE_INTEGER *res) {
	res->LowPart = ft->dwLowDateTime;
	res->HighPart = ft->dwHighDateTime;
}
#endif  /* DUK_USE_DATE_NOW_WINDOWS_SUBMS */

DUK_LOCAL void duk__set_systime_jan1970(SYSTEMTIME *st) {
	duk_memzero((void *) st, sizeof(*st));
	st->wYear = 1970;
	st->wMonth = 1;
	st->wDayOfWeek = 4;  /* not sure whether or not needed; Thursday */
	st->wDay = 1;
	DUK_ASSERT(st->wHour == 0);
	DUK_ASSERT(st->wMinute == 0);
	DUK_ASSERT(st->wSecond == 0);
	DUK_ASSERT(st->wMilliseconds == 0);
}
#endif  /* defined(DUK_USE_DATE_NOW_WINDOWS) || defined(DUK_USE_DATE_TZO_WINDOWS) */

#if defined(DUK_USE_DATE_NOW_WINDOWS)
DUK_INTERNAL duk_double_t duk_bi_date_get_now_windows(void) {
	/* Suggested step-by-step method from documentation of RtlTimeToSecondsSince1970:
	 * http://msdn.microsoft.com/en-us/library/windows/desktop/ms724928(v=vs.85).aspx
	 */
	SYSTEMTIME st1, st2;
	ULARGE_INTEGER tmp1, tmp2;

	GetSystemTime(&st1);
	duk__convert_systime_to_ularge((const SYSTEMTIME *) &st1, &tmp1);

	duk__set_systime_jan1970(&st2);
	duk__convert_systime_to_ularge((const SYSTEMTIME *) &st2, &tmp2);

	/* Difference is in 100ns units, convert to milliseconds, keeping
	 * fractions since Duktape 2.2.0.  This is only theoretical because
	 * SYSTEMTIME is limited to milliseconds.
	 */
	return (duk_double_t) ((LONGLONG) tmp1.QuadPart - (LONGLONG) tmp2.QuadPart) / 10000.0;
}
#endif  /* DUK_USE_DATE_NOW_WINDOWS */

#if defined(DUK_USE_DATE_NOW_WINDOWS_SUBMS)
DUK_INTERNAL duk_double_t duk_bi_date_get_now_windows_subms(void) {
	/* Variant of the basic algorithm using GetSystemTimePreciseAsFileTime()
	 * for more accuracy.
	 */
	FILETIME ft1;
	SYSTEMTIME st2;
	ULARGE_INTEGER tmp1, tmp2;

	GetSystemTimePreciseAsFileTime(&ft1);
	duk__convert_filetime_to_ularge((const FILETIME *) &ft1, &tmp1);

	duk__set_systime_jan1970(&st2);
	duk__convert_systime_to_ularge((const SYSTEMTIME *) &st2, &tmp2);

	/* Difference is in 100ns units, convert to milliseconds, keeping
	 * fractions since Duktape 2.2.0.
	 */
	return (duk_double_t) ((LONGLONG) tmp1.QuadPart - (LONGLONG) tmp2.QuadPart) / 10000.0;
}
#endif  /* DUK_USE_DATE_NOW_WINDOWS */

#if defined(DUK_USE_DATE_TZO_WINDOWS)
DUK_INTERNAL duk_int_t duk_bi_date_get_local_tzoffset_windows(duk_double_t d) {
	SYSTEMTIME st1;
	SYSTEMTIME st2;
	SYSTEMTIME st3;
	ULARGE_INTEGER tmp1;
	ULARGE_INTEGER tmp2;
	ULARGE_INTEGER tmp3;
	FILETIME ft1;

	/* XXX: handling of timestamps outside Windows supported range.
	 * How does Windows deal with dates before 1600?  Does windows
	 * support all ECMAScript years (like -200000 and +200000)?
	 * Should equivalent year mapping be used here too?  If so, use
	 * a shared helper (currently integrated into timeval-to-parts).
	 */

	/* Use the approach described in "Remarks" of FileTimeToLocalFileTime:
	 * http://msdn.microsoft.com/en-us/library/windows/desktop/ms724277(v=vs.85).aspx
	 */

	duk__set_systime_jan1970(&st1);
	duk__convert_systime_to_ularge((const SYSTEMTIME *) &st1, &tmp1);
	tmp2.QuadPart = (ULONGLONG) (d * 10000.0);  /* millisec -> 100ns units since jan 1, 1970 */
	tmp2.QuadPart += tmp1.QuadPart;             /* input 'd' in Windows UTC, 100ns units */

	ft1.dwLowDateTime = tmp2.LowPart;
	ft1.dwHighDateTime = tmp2.HighPart;
	if (FileTimeToSystemTime((const FILETIME *) &ft1, &st2) == 0) {
		DUK_D(DUK_DPRINT("FileTimeToSystemTime() failed, return tzoffset 0"));
		return 0;
	}
	if (SystemTimeToTzSpecificLocalTime((LPTIME_ZONE_INFORMATION) NULL, &st2, &st3) == 0) {
		DUK_D(DUK_DPRINT("SystemTimeToTzSpecificLocalTime() failed, return tzoffset 0"));
		return 0;
	}
	duk__convert_systime_to_ularge((const SYSTEMTIME *) &st3, &tmp3);

	/* Positive if local time ahead of UTC. */
	return (duk_int_t) (((LONGLONG) tmp3.QuadPart - (LONGLONG) tmp2.QuadPart) / DUK_I64_CONSTANT(10000000));  /* seconds */
}
#endif  /* DUK_USE_DATE_TZO_WINDOWS */

#if defined(DUK_USE_DATE_TZO_WINDOWS_NO_DST)
DUK_INTERNAL duk_int_t duk_bi_date_get_local_tzoffset_windows_no_dst(duk_double_t d) {
	SYSTEMTIME st1;
	SYSTEMTIME st2;
	FILETIME ft1;
	FILETIME ft2;
	ULARGE_INTEGER tmp1;
	ULARGE_INTEGER tmp2;

	/* Do a similar computation to duk_bi_date_get_local_tzoffset_windows
	 * but without accounting for daylight savings time.  Use this on
	 * Windows platforms (like Durango) that don't support the
	 * SystemTimeToTzSpecificLocalTime() call.
	 */

	/* current time not needed for this computation */
	DUK_UNREF(d);

	duk__set_systime_jan1970(&st1);
	duk__convert_systime_to_ularge((const SYSTEMTIME *) &st1, &tmp1);

	ft1.dwLowDateTime = tmp1.LowPart;
	ft1.dwHighDateTime = tmp1.HighPart;
	if (FileTimeToLocalFileTime((const FILETIME *) &ft1, &ft2) == 0) {
		DUK_D(DUK_DPRINT("FileTimeToLocalFileTime() failed, return tzoffset 0"));
		return 0;
	}
	if (FileTimeToSystemTime((const FILETIME *) &ft2, &st2) == 0) {
		DUK_D(DUK_DPRINT("FileTimeToSystemTime() failed, return tzoffset 0"));
		return 0;
	}
	duk__convert_systime_to_ularge((const SYSTEMTIME *) &st2, &tmp2);

	return (duk_int_t) (((LONGLONG) tmp2.QuadPart - (LONGLONG) tmp1.QuadPart) / DUK_I64_CONSTANT(10000000));  /* seconds */
}
#endif  /* DUK_USE_DATE_TZO_WINDOWS_NO_DST */

#if defined(DUK_USE_GET_MONOTONIC_TIME_WINDOWS_QPC)
DUK_INTERNAL duk_double_t duk_bi_date_get_monotonic_time_windows_qpc(void) {
	LARGE_INTEGER count, freq;

	/* There are legacy issues with QueryPerformanceCounter():
	 * - Potential jumps: https://support.microsoft.com/en-us/help/274323/performance-counter-value-may-unexpectedly-leap-forward
	 * - Differences between cores (XP): https://msdn.microsoft.com/en-us/library/windows/desktop/dn553408(v=vs.85).aspx#qpc_support_in_windows_versions
	 *
	 * We avoid these by enabling QPC by default only for Vista or later.
	 */

	if (QueryPerformanceCounter(&count) && QueryPerformanceFrequency(&freq)) {
		/* XXX: QueryPerformanceFrequency() can be cached */
		return (duk_double_t) count.QuadPart / (duk_double_t) freq.QuadPart * 1000.0;
	} else {
		/* MSDN: "On systems that run Windows XP or later, the function
		 * will always succeed and will thus never return zero."
		 * Provide minimal error path just in case user enables this
		 * feature in pre-XP Windows.
		 */
		return 0.0;
	}
}
#endif  /* DUK_USE_GET_MONOTONIC_TIME_WINDOWS_QPC */
/*
 *  Duktape built-ins
 *
 *  Size optimization note: it might seem that vararg multipurpose functions
 *  like fin(), enc(), and dec() are not very size optimal, but using a single
 *  user-visible ECMAScript function saves a lot of run-time footprint; each
 *  Function instance takes >100 bytes.  Using a shared native helper and a
 *  'magic' value won't save much if there are multiple Function instances
 *  anyway.
 */

/* #include duk_internal.h -> already included */

#if defined(DUK_USE_DUKTAPE_BUILTIN)

DUK_INTERNAL duk_ret_t duk_bi_duktape_object_info(duk_hthread *thr) {
	duk_inspect_value(thr, -1);
	return 1;
}

DUK_INTERNAL duk_ret_t duk_bi_duktape_object_act(duk_hthread *thr) {
	duk_int_t level;

	level = duk_to_int(thr, 0);
	duk_inspect_callstack_entry(thr, level);
	return 1;
}

DUK_INTERNAL duk_ret_t duk_bi_duktape_object_gc(duk_hthread *thr) {
	duk_small_uint_t flags;

	flags = (duk_small_uint_t) duk_get_uint(thr, 0);
	duk_heap_mark_and_sweep(thr->heap, flags);

	/* XXX: Not sure what the best return value would be in the API.
	 * Return true for now.
	 */
	duk_push_true(thr);
	return 1;
}

#if defined(DUK_USE_FINALIZER_SUPPORT)
DUK_INTERNAL duk_ret_t duk_bi_duktape_object_fin(duk_hthread *thr) {
	(void) duk_require_hobject(thr, 0);
	if (duk_get_top(thr) >= 2) {
		/* Set: currently a finalizer is disabled by setting it to
		 * undefined; this does not remove the property at the moment.
		 * The value could be type checked to be either a function
		 * or something else; if something else, the property could
		 * be deleted.  Must use duk_set_finalizer() to keep
		 * DUK_HOBJECT_FLAG_HAVE_FINALIZER in sync.
		 */
		duk_set_top(thr, 2);
		duk_set_finalizer(thr, 0);
		return 0;
	} else {
		/* Get. */
		DUK_ASSERT(duk_get_top(thr) == 1);
		duk_get_finalizer(thr, 0);
		return 1;
	}
}
#endif  /* DUK_USE_FINALIZER_SUPPORT */

DUK_INTERNAL duk_ret_t duk_bi_duktape_object_enc(duk_hthread *thr) {
	duk_hstring *h_str;

	/* Vararg function: must be careful to check/require arguments.
	 * The JSON helpers accept invalid indices and treat them like
	 * non-existent optional parameters.
	 */

	h_str = duk_require_hstring(thr, 0);  /* Could reject symbols, but no point: won't match comparisons. */
	duk_require_valid_index(thr, 1);

	if (h_str == DUK_HTHREAD_STRING_HEX(thr)) {
		duk_set_top(thr, 2);
		duk_hex_encode(thr, 1);
		DUK_ASSERT_TOP(thr, 2);
	} else if (h_str == DUK_HTHREAD_STRING_BASE64(thr)) {
		duk_set_top(thr, 2);
		duk_base64_encode(thr, 1);
		DUK_ASSERT_TOP(thr, 2);
#if defined(DUK_USE_JSON_SUPPORT) && defined(DUK_USE_JX)
	} else if (h_str == DUK_HTHREAD_STRING_JX(thr)) {
		duk_bi_json_stringify_helper(thr,
		                             1 /*idx_value*/,
		                             2 /*idx_replacer*/,
		                             3 /*idx_space*/,
		                             DUK_JSON_FLAG_EXT_CUSTOM |
		                             DUK_JSON_FLAG_ASCII_ONLY |
		                             DUK_JSON_FLAG_AVOID_KEY_QUOTES /*flags*/);
#endif
#if defined(DUK_USE_JSON_SUPPORT) && defined(DUK_USE_JC)
	} else if (h_str == DUK_HTHREAD_STRING_JC(thr)) {
		duk_bi_json_stringify_helper(thr,
		                             1 /*idx_value*/,
		                             2 /*idx_replacer*/,
		                             3 /*idx_space*/,
		                             DUK_JSON_FLAG_EXT_COMPATIBLE |
		                             DUK_JSON_FLAG_ASCII_ONLY /*flags*/);
#endif
	} else {
		DUK_DCERROR_TYPE_INVALID_ARGS(thr);
	}
	return 1;
}

DUK_INTERNAL duk_ret_t duk_bi_duktape_object_dec(duk_hthread *thr) {
	duk_hstring *h_str;

	/* Vararg function: must be careful to check/require arguments.
	 * The JSON helpers accept invalid indices and treat them like
	 * non-existent optional parameters.
	 */

	h_str = duk_require_hstring(thr, 0);  /* Could reject symbols, but no point: won't match comparisons */
	duk_require_valid_index(thr, 1);

	if (h_str == DUK_HTHREAD_STRING_HEX(thr)) {
		duk_set_top(thr, 2);
		duk_hex_decode(thr, 1);
		DUK_ASSERT_TOP(thr, 2);
	} else if (h_str == DUK_HTHREAD_STRING_BASE64(thr)) {
		duk_set_top(thr, 2);
		duk_base64_decode(thr, 1);
		DUK_ASSERT_TOP(thr, 2);
#if defined(DUK_USE_JSON_SUPPORT) && defined(DUK_USE_JX)
	} else if (h_str == DUK_HTHREAD_STRING_JX(thr)) {
		duk_bi_json_parse_helper(thr,
		                         1 /*idx_value*/,
		                         2 /*idx_replacer*/,
		                         DUK_JSON_FLAG_EXT_CUSTOM /*flags*/);
#endif
#if defined(DUK_USE_JSON_SUPPORT) && defined(DUK_USE_JC)
	} else if (h_str == DUK_HTHREAD_STRING_JC(thr)) {
		duk_bi_json_parse_helper(thr,
		                         1 /*idx_value*/,
		                         2 /*idx_replacer*/,
		                         DUK_JSON_FLAG_EXT_COMPATIBLE /*flags*/);
#endif
	} else {
		DUK_DCERROR_TYPE_INVALID_ARGS(thr);
	}
	return 1;
}

/*
 *  Compact an object
 */

DUK_INTERNAL duk_ret_t duk_bi_duktape_object_compact(duk_hthread *thr) {
	DUK_ASSERT_TOP(thr, 1);
	duk_compact(thr, 0);
	return 1;  /* return the argument object */
}

#endif  /* DUK_USE_DUKTAPE_BUILTIN */
/*
 *  WHATWG Encoding API built-ins
 *
 *  API specification: https://encoding.spec.whatwg.org/#api
 *  Web IDL: https://www.w3.org/TR/WebIDL/
 */

/* #include duk_internal.h -> already included */

/*
 *  Data structures for encoding/decoding
 */

typedef struct {
	duk_uint8_t *out;      /* where to write next byte(s) */
	duk_codepoint_t lead;  /* lead surrogate */
} duk__encode_context;

typedef struct {
	/* UTF-8 decoding state */
	duk_codepoint_t codepoint;  /* built up incrementally */
	duk_uint8_t upper;          /* max value of next byte (decode error otherwise) */
	duk_uint8_t lower;          /* min value of next byte (ditto) */
	duk_uint8_t needed;         /* how many more bytes we need */
	duk_uint8_t bom_handled;    /* BOM seen or no longer expected */

	/* Decoder configuration */
	duk_uint8_t fatal;
	duk_uint8_t ignore_bom;
} duk__decode_context;

/* The signed duk_codepoint_t type is used to signal a decoded codepoint
 * (>= 0) or various other states using negative values.
 */
#define DUK__CP_CONTINUE   (-1)  /* continue to next byte, no completed codepoint */
#define DUK__CP_ERROR      (-2)  /* decoding error */
#define DUK__CP_RETRY      (-3)  /* decoding error; retry last byte */

/*
 *  Raw helpers for encoding/decoding
 */

/* Emit UTF-8 (= CESU-8) encoded U+FFFD (replacement char), i.e. ef bf bd. */
DUK_LOCAL duk_uint8_t *duk__utf8_emit_repl(duk_uint8_t *ptr) {
	*ptr++ = 0xef;
	*ptr++ = 0xbf;
	*ptr++ = 0xbd;
	return ptr;
}

DUK_LOCAL void duk__utf8_decode_init(duk__decode_context *dec_ctx) {
	/* (Re)init the decoding state of 'dec_ctx' but leave decoder
	 * configuration fields untouched.
	 */
	dec_ctx->codepoint = 0x0000L;
	dec_ctx->upper = 0xbf;
	dec_ctx->lower = 0x80;
	dec_ctx->needed = 0;
	dec_ctx->bom_handled = 0;
}

DUK_LOCAL duk_codepoint_t duk__utf8_decode_next(duk__decode_context *dec_ctx, duk_uint8_t x) {
	/*
	 *  UTF-8 algorithm based on the Encoding specification:
	 *  https://encoding.spec.whatwg.org/#utf-8-decoder
	 *
	 *  Two main states: decoding initial byte vs. decoding continuation
	 *  bytes.  Shortest length encoding is validated by restricting the
	 *  allowed range of first continuation byte using 'lower' and 'upper'.
	 */

	if (dec_ctx->needed == 0) {
		/* process initial byte */
		if (x <= 0x7f) {
			/* U+0000-U+007F, 1 byte (ASCII) */
			return (duk_codepoint_t) x;
		} else if (x >= 0xc2 && x <= 0xdf) {
			/* U+0080-U+07FF, 2 bytes */
			dec_ctx->needed = 1;
			dec_ctx->codepoint = x & 0x1f;
			DUK_ASSERT(dec_ctx->lower == 0x80);
			DUK_ASSERT(dec_ctx->upper == 0xbf);
			return DUK__CP_CONTINUE;
		} else if (x >= 0xe0 && x <= 0xef) {
			/* U+0800-U+FFFF, 3 bytes */
			if (x == 0xe0) {
				dec_ctx->lower = 0xa0;
				DUK_ASSERT(dec_ctx->upper == 0xbf);
			} else if (x == 0xed) {
				DUK_ASSERT(dec_ctx->lower == 0x80);
				dec_ctx->upper = 0x9f;
			}
			dec_ctx->needed = 2;
			dec_ctx->codepoint = x & 0x0f;
			return DUK__CP_CONTINUE;
		} else if (x >= 0xf0 && x <= 0xf4) {
			/* U+010000-U+10FFFF, 4 bytes */
			if (x == 0xf0) {
				dec_ctx->lower = 0x90;
				DUK_ASSERT(dec_ctx->upper == 0xbf);
			} else if (x == 0xf4) {
				DUK_ASSERT(dec_ctx->lower == 0x80);
				dec_ctx->upper = 0x8f;
			}
			dec_ctx->needed = 3;
			dec_ctx->codepoint = x & 0x07;
			return DUK__CP_CONTINUE;
		} else {
			/* not a legal initial byte */
			return DUK__CP_ERROR;
		}
	} else {
		/* process continuation byte */
		if (x >= dec_ctx->lower && x <= dec_ctx->upper) {
			dec_ctx->lower = 0x80;
			dec_ctx->upper = 0xbf;
			dec_ctx->codepoint = (dec_ctx->codepoint << 6) | (x & 0x3f);
			if (--dec_ctx->needed > 0) {
				/* need more bytes */
				return DUK__CP_CONTINUE;
			} else {
				/* got a codepoint */
				duk_codepoint_t ret;
				DUK_ASSERT(dec_ctx->codepoint <= 0x10ffffL);  /* Decoding rules guarantee. */
				ret = dec_ctx->codepoint;
				dec_ctx->codepoint = 0x0000L;
				dec_ctx->needed = 0;
				return ret;
			}
		} else {
			/* We just encountered an illegal UTF-8 continuation byte.  This might
			 * be the initial byte of the next character; if we return a plain
			 * error status and the decoder is in replacement mode, the character
			 * will be masked.  We still need to alert the caller to the error
			 * though.
			 */
			dec_ctx->codepoint = 0x0000L;
			dec_ctx->needed = 0;
			dec_ctx->lower = 0x80;
			dec_ctx->upper = 0xbf;
			return DUK__CP_RETRY;
		}
	}
}

#if defined(DUK_USE_ENCODING_BUILTINS)
DUK_LOCAL void duk__utf8_encode_char(void *udata, duk_codepoint_t codepoint) {
	duk__encode_context *enc_ctx;

	DUK_ASSERT(codepoint >= 0);
	enc_ctx = (duk__encode_context *) udata;
	DUK_ASSERT(enc_ctx != NULL);

#if !defined(DUK_USE_PREFER_SIZE)
	if (codepoint <= 0x7f && enc_ctx->lead == 0x0000L) {
		/* Fast path for ASCII. */
		*enc_ctx->out++ = (duk_uint8_t) codepoint;
		return;
	}
#endif

	if (DUK_UNLIKELY(codepoint > 0x10ffffL)) {
		/* cannot legally encode in UTF-8 */
		codepoint = DUK_UNICODE_CP_REPLACEMENT_CHARACTER;
	} else if (codepoint >= 0xd800L && codepoint <= 0xdfffL) {
		if (codepoint <= 0xdbffL) {
			/* high surrogate */
			duk_codepoint_t prev_lead = enc_ctx->lead;
			enc_ctx->lead = codepoint;
			if (prev_lead == 0x0000L) {
				/* high surrogate, no output */
				return;
			} else {
				/* consecutive high surrogates, consider first one unpaired */
				codepoint = DUK_UNICODE_CP_REPLACEMENT_CHARACTER;
			}
		} else {
			/* low surrogate */
			if (enc_ctx->lead != 0x0000L) {
				codepoint = (duk_codepoint_t) (0x010000L + ((enc_ctx->lead - 0xd800L) << 10) + (codepoint - 0xdc00L));
				enc_ctx->lead = 0x0000L;
			} else {
				/* unpaired low surrogate */
				DUK_ASSERT(enc_ctx->lead == 0x0000L);
				codepoint = DUK_UNICODE_CP_REPLACEMENT_CHARACTER;
			}
		}
	} else {
		if (enc_ctx->lead != 0x0000L) {
			/* unpaired high surrogate: emit replacement character and the input codepoint */
			enc_ctx->lead = 0x0000L;
			enc_ctx->out = duk__utf8_emit_repl(enc_ctx->out);
		}
	}

	/* Codepoint may be original input, a decoded surrogate pair, or may
	 * have been replaced with U+FFFD.
	 */
	enc_ctx->out += duk_unicode_encode_xutf8((duk_ucodepoint_t) codepoint, enc_ctx->out);
}
#endif  /* DUK_USE_ENCODING_BUILTINS */

/* Shared helper for buffer-to-string using a TextDecoder() compatible UTF-8
 * decoder.
 */
DUK_LOCAL duk_ret_t duk__decode_helper(duk_hthread *thr, duk__decode_context *dec_ctx) {
	const duk_uint8_t *input;
	duk_size_t len = 0;
	duk_size_t len_tmp;
	duk_bool_t stream = 0;
	duk_codepoint_t codepoint;
	duk_uint8_t *output;
	const duk_uint8_t *in;
	duk_uint8_t *out;

	DUK_ASSERT(dec_ctx != NULL);

	/* Careful with input buffer pointer: any side effects involving
	 * code execution (e.g. getters, coercion calls, and finalizers)
	 * may cause a resize and invalidate a pointer we've read.  This
	 * is why the pointer is actually looked up at the last minute.
	 * Argument validation must still happen first to match WHATWG
	 * required side effect order.
	 */

	if (duk_is_undefined(thr, 0)) {
		duk_push_fixed_buffer_nozero(thr, 0);
		duk_replace(thr, 0);
	}
	(void) duk_require_buffer_data(thr, 0, &len);  /* Need 'len', avoid pointer. */

	if (duk_check_type_mask(thr, 1, DUK_TYPE_MASK_UNDEFINED |
	                                DUK_TYPE_MASK_NULL |
	                                DUK_TYPE_MASK_NONE)) {
		/* Use defaults, treat missing value like undefined. */
	} else {
		duk_require_type_mask(thr, 1, DUK_TYPE_MASK_UNDEFINED |
	                                      DUK_TYPE_MASK_NULL |
	                                      DUK_TYPE_MASK_LIGHTFUNC |
	                                      DUK_TYPE_MASK_BUFFER |
		                              DUK_TYPE_MASK_OBJECT);
		if (duk_get_prop_literal(thr, 1, "stream")) {
			stream = duk_to_boolean(thr, -1);
		}
	}

	/* Allowance is 3*len in the general case because all bytes may potentially
	 * become U+FFFD.  If the first byte completes a non-BMP codepoint it will
	 * decode to a CESU-8 surrogate pair (6 bytes) so we allow 3 extra bytes to
	 * compensate: (1*3)+3 = 6.  Non-BMP codepoints are safe otherwise because
	 * the 4->6 expansion is well under the 3x allowance.
	 *
	 * XXX: As with TextEncoder, need a better buffer allocation strategy here.
	 */
	if (len >= (DUK_HBUFFER_MAX_BYTELEN / 3) - 3) {
		DUK_ERROR_TYPE(thr, DUK_STR_RESULT_TOO_LONG);
		DUK_WO_NORETURN(return 0;);
	}
	output = (duk_uint8_t *) duk_push_fixed_buffer_nozero(thr, 3 + (3 * len));  /* used parts will be always manually written over */

	input = (const duk_uint8_t *) duk_get_buffer_data(thr, 0, &len_tmp);
	DUK_ASSERT(input != NULL || len == 0);
	if (DUK_UNLIKELY(len != len_tmp)) {
		/* Very unlikely but possible: source buffer was resized by
		 * a side effect when fixed buffer was pushed.  Output buffer
		 * may not be large enough to hold output, so just fail if
		 * length has changed.
		 */
		DUK_D(DUK_DPRINT("input buffer resized by side effect, fail"));
		goto fail_type;
	}

	/* From this point onwards it's critical that no side effect occur
	 * which may disturb 'input': finalizer execution, property accesses,
	 * active coercions, etc.  Even an allocation related mark-and-sweep
	 * may affect the pointer because it may trigger a pending finalizer.
	 */

	in = input;
	out = output;
	while (in < input + len) {
		codepoint = duk__utf8_decode_next(dec_ctx, *in++);
		if (codepoint < 0) {
			if (codepoint == DUK__CP_CONTINUE) {
				continue;
			}

			/* Decoding error with or without retry. */
			DUK_ASSERT(codepoint == DUK__CP_ERROR || codepoint == DUK__CP_RETRY);
			if (codepoint == DUK__CP_RETRY) {
				--in;  /* retry last byte */
			}
			/* replacement mode: replace with U+FFFD */
			codepoint = DUK_UNICODE_CP_REPLACEMENT_CHARACTER;
			if (dec_ctx->fatal) {
				/* fatal mode: throw a TypeError */
				goto fail_type;
			}
			/* Continue with 'codepoint', Unicode replacement. */
		}
		DUK_ASSERT(codepoint >= 0x0000L && codepoint <= 0x10ffffL);

		if (!dec_ctx->bom_handled) {
			dec_ctx->bom_handled = 1;
			if (codepoint == 0xfeffL && !dec_ctx->ignore_bom) {
				continue;
			}
		}

		out += duk_unicode_encode_cesu8((duk_ucodepoint_t) codepoint, out);
		DUK_ASSERT(out <= output + (3 + (3 * len)));
	}

	if (!stream) {
		if (dec_ctx->needed != 0) {
			/* truncated sequence at end of buffer */
			if (dec_ctx->fatal) {
				goto fail_type;
			} else {
				out += duk_unicode_encode_cesu8(DUK_UNICODE_CP_REPLACEMENT_CHARACTER, out);
				DUK_ASSERT(out <= output + (3 + (3 * len)));
			}
		}
		duk__utf8_decode_init(dec_ctx);  /* Initialize decoding state for potential reuse. */
	}

	/* Output buffer is fixed and thus stable even if there had been
	 * side effects (which there shouldn't be).
	 */
	duk_push_lstring(thr, (const char *) output, (duk_size_t) (out - output));
	return 1;

 fail_type:
	DUK_ERROR_TYPE(thr, DUK_STR_UTF8_DECODE_FAILED);
	DUK_WO_NORETURN(return 0;);
}

/*
 *  Built-in bindings
 */

#if defined(DUK_USE_ENCODING_BUILTINS)
DUK_INTERNAL duk_ret_t duk_bi_textencoder_constructor(duk_hthread *thr) {
	/* TextEncoder currently requires no persistent state, so the constructor
	 * does nothing on purpose.
	 */

	duk_require_constructor_call(thr);
	return 0;
}

DUK_INTERNAL duk_ret_t duk_bi_textencoder_prototype_encoding_getter(duk_hthread *thr) {
	duk_push_literal(thr, "utf-8");
	return 1;
}

DUK_INTERNAL duk_ret_t duk_bi_textencoder_prototype_encode(duk_hthread *thr) {
	duk__encode_context enc_ctx;
	duk_size_t len;
	duk_size_t final_len;
	duk_uint8_t *output;

	DUK_ASSERT_TOP(thr, 1);
	if (duk_is_undefined(thr, 0)) {
		len = 0;
	} else {
		duk_hstring *h_input;

		h_input = duk_to_hstring(thr, 0);
		DUK_ASSERT(h_input != NULL);

		len = (duk_size_t) DUK_HSTRING_GET_CHARLEN(h_input);
		if (len >= DUK_HBUFFER_MAX_BYTELEN / 3) {
			DUK_ERROR_TYPE(thr, DUK_STR_RESULT_TOO_LONG);
			DUK_WO_NORETURN(return 0;);
		}
	}

	/* Allowance is 3*len because all bytes can potentially be replaced with
	 * U+FFFD -- which rather inconveniently encodes to 3 bytes in UTF-8.
	 * Rely on dynamic buffer data pointer stability: no other code has
	 * access to the data pointer.
	 *
	 * XXX: The buffer allocation strategy used here is rather inefficient.
	 * Maybe switch to a chunk-based strategy, or preprocess the string to
	 * figure out the space needed ahead of time?
	 */
	DUK_ASSERT(3 * len >= len);
	output = (duk_uint8_t *) duk_push_dynamic_buffer(thr, 3 * len);

	if (len > 0) {
		DUK_ASSERT(duk_is_string(thr, 0));  /* True if len > 0. */

		/* XXX: duk_decode_string() is used to process the input
		 * string.  For standard ECMAScript strings, represented
		 * internally as CESU-8, this is fine.  However, behavior
		 * beyond CESU-8 is not very strict: codepoints using an
		 * extended form of UTF-8 are also accepted, and invalid
		 * codepoint sequences (which are allowed in Duktape strings)
		 * are not handled as well as they could (e.g. invalid
		 * continuation bytes may mask following codepoints).
		 * This is how ECMAScript code would also see such strings.
		 * Maybe replace duk_decode_string() with an explicit strict
		 * CESU-8 decoder here?
		 */
		enc_ctx.lead = 0x0000L;
		enc_ctx.out = output;
		duk_decode_string(thr, 0, duk__utf8_encode_char, (void *) &enc_ctx);
		if (enc_ctx.lead != 0x0000L) {
			/* unpaired high surrogate at end of string */
			enc_ctx.out = duk__utf8_emit_repl(enc_ctx.out);
			DUK_ASSERT(enc_ctx.out <= output + (3 * len));
		}

		/* The output buffer is usually very much oversized, so shrink it to
		 * actually needed size.  Pointer stability assumed up to this point.
		 */
		DUK_ASSERT_TOP(thr, 2);
		DUK_ASSERT(output == (duk_uint8_t *) duk_get_buffer_data(thr, -1, NULL));

		final_len = (duk_size_t) (enc_ctx.out - output);
		duk_resize_buffer(thr, -1, final_len);
		/* 'output' and 'enc_ctx.out' are potentially invalidated by the resize. */
	} else {
		final_len = 0;
	}

	/* Standard WHATWG output is a Uint8Array.  Here the Uint8Array will
	 * be backed by a dynamic buffer which differs from e.g. Uint8Arrays
	 * created as 'new Uint8Array(N)'.  ECMAScript code won't see the
	 * difference but C code will.  When bufferobjects are not supported,
	 * returns a plain dynamic buffer.
	 */
#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
	duk_push_buffer_object(thr, -1, 0, final_len, DUK_BUFOBJ_UINT8ARRAY);
#endif
	return 1;
}

DUK_INTERNAL duk_ret_t duk_bi_textdecoder_constructor(duk_hthread *thr) {
	duk__decode_context *dec_ctx;
	duk_bool_t fatal = 0;
	duk_bool_t ignore_bom = 0;

	DUK_ASSERT_TOP(thr, 2);
	duk_require_constructor_call(thr);
	if (!duk_is_undefined(thr, 0)) {
		/* XXX: For now ignore 'label' (encoding identifier). */
		duk_to_string(thr, 0);
	}
	if (!duk_is_null_or_undefined(thr, 1)) {
		if (duk_get_prop_literal(thr, 1, "fatal")) {
			fatal = duk_to_boolean(thr, -1);
		}
		if (duk_get_prop_literal(thr, 1, "ignoreBOM")) {
			ignore_bom = duk_to_boolean(thr, -1);
		}
	}

	duk_push_this(thr);

	/* The decode context is not assumed to be zeroed; all fields are
	 * initialized explicitly.
	 */
	dec_ctx = (duk__decode_context *) duk_push_fixed_buffer(thr, sizeof(duk__decode_context));
	dec_ctx->fatal = (duk_uint8_t) fatal;
	dec_ctx->ignore_bom = (duk_uint8_t) ignore_bom;
	duk__utf8_decode_init(dec_ctx);  /* Initializes remaining fields. */

	duk_put_prop_literal(thr, -2, DUK_INTERNAL_SYMBOL("Context"));
	return 0;
}

/* Get TextDecoder context from 'this'; leaves garbage on stack. */
DUK_LOCAL duk__decode_context *duk__get_textdecoder_context(duk_hthread *thr) {
	duk__decode_context *dec_ctx;
	duk_push_this(thr);
	duk_get_prop_literal(thr, -1, DUK_INTERNAL_SYMBOL("Context"));
	dec_ctx = (duk__decode_context *) duk_require_buffer(thr, -1, NULL);
	DUK_ASSERT(dec_ctx != NULL);
	return dec_ctx;
}

DUK_INTERNAL duk_ret_t duk_bi_textdecoder_prototype_shared_getter(duk_hthread *thr) {
	duk__decode_context *dec_ctx;
	duk_int_t magic;

	dec_ctx = duk__get_textdecoder_context(thr);
	magic = duk_get_current_magic(thr);
	switch (magic) {
	case 0:
		/* Encoding is now fixed, so _Context lookup is only needed to
		 * validate the 'this' binding (TypeError if not TextDecoder-like).
		 */
		duk_push_literal(thr, "utf-8");
		break;
	case 1:
		duk_push_boolean(thr, dec_ctx->fatal);
		break;
	default:
		duk_push_boolean(thr, dec_ctx->ignore_bom);
		break;
	}

	return 1;
}

DUK_INTERNAL duk_ret_t duk_bi_textdecoder_prototype_decode(duk_hthread *thr) {
	duk__decode_context *dec_ctx;

	dec_ctx = duk__get_textdecoder_context(thr);
	return duk__decode_helper(thr, dec_ctx);
}
#endif  /* DUK_USE_ENCODING_BUILTINS */

/*
 *  Internal helper for Node.js Buffer
 */

/* Internal helper used for Node.js Buffer .toString().  Value stack convention
 * is currently odd: it mimics TextDecoder .decode() so that argument must be at
 * index 0, and decode options (not present for Buffer) at index 1.  Return value
 * is a Duktape/C function return value.
 */
DUK_INTERNAL duk_ret_t duk_textdecoder_decode_utf8_nodejs(duk_hthread *thr) {
	duk__decode_context dec_ctx;

	dec_ctx.fatal = 0;  /* use replacement chars */
	dec_ctx.ignore_bom = 1;  /* ignore BOMs (matches Node.js Buffer .toString()) */
	duk__utf8_decode_init(&dec_ctx);

	return duk__decode_helper(thr, &dec_ctx);
}

/* automatic undefs */
#undef DUK__CP_CONTINUE
#undef DUK__CP_ERROR
#undef DUK__CP_RETRY
/*
 *  Error built-ins
 */

/* #include duk_internal.h -> already included */

DUK_INTERNAL duk_ret_t duk_bi_error_constructor_shared(duk_hthread *thr) {
	/* Behavior for constructor and non-constructor call is
	 * the same except for augmenting the created error.  When
	 * called as a constructor, the caller (duk_new()) will handle
	 * augmentation; when called as normal function, we need to do
	 * it here.
	 */

	duk_small_int_t bidx_prototype = duk_get_current_magic(thr);

	/* same for both error and each subclass like TypeError */
	duk_uint_t flags_and_class = DUK_HOBJECT_FLAG_EXTENSIBLE |
	                             DUK_HOBJECT_FLAG_FASTREFS |
	                             DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_ERROR);

	(void) duk_push_object_helper(thr, flags_and_class, bidx_prototype);

	/* If message is undefined, the own property 'message' is not set at
	 * all to save property space.  An empty message is inherited anyway.
	 */
	if (!duk_is_undefined(thr, 0)) {
		duk_to_string(thr, 0);
		duk_dup_0(thr);  /* [ message error message ] */
		duk_xdef_prop_stridx_short(thr, -2, DUK_STRIDX_MESSAGE, DUK_PROPDESC_FLAGS_WC);
	}

	/* Augment the error if called as a normal function.  __FILE__ and __LINE__
	 * are not desirable in this case.
	 */

#if defined(DUK_USE_AUGMENT_ERROR_CREATE)
	if (!duk_is_constructor_call(thr)) {
		duk_err_augment_error_create(thr, thr, NULL, 0, DUK_AUGMENT_FLAG_NOBLAME_FILELINE);
	}
#endif

	return 1;
}

DUK_INTERNAL duk_ret_t duk_bi_error_prototype_to_string(duk_hthread *thr) {
	/* XXX: optimize with more direct internal access */

	duk_push_this(thr);
	(void) duk_require_hobject_promote_mask(thr, -1, DUK_TYPE_MASK_LIGHTFUNC | DUK_TYPE_MASK_BUFFER);

	/* [ ... this ] */

	duk_get_prop_stridx_short(thr, -1, DUK_STRIDX_NAME);
	if (duk_is_undefined(thr, -1)) {
		duk_pop(thr);
		duk_push_literal(thr, "Error");
	} else {
		duk_to_string(thr, -1);
	}

	/* [ ... this name ] */

	/* XXX: Are steps 6 and 7 in E5 Section 15.11.4.4 duplicated by
	 * accident or are they actually needed?  The first ToString()
	 * could conceivably return 'undefined'.
	 */
	duk_get_prop_stridx_short(thr, -2, DUK_STRIDX_MESSAGE);
	if (duk_is_undefined(thr, -1)) {
		duk_pop(thr);
		duk_push_hstring_empty(thr);
	} else {
		duk_to_string(thr, -1);
	}

	/* [ ... this name message ] */

	if (duk_get_length(thr, -2) == 0) {
		/* name is empty -> return message */
		return 1;
	}
	if (duk_get_length(thr, -1) == 0) {
		/* message is empty -> return name */
		duk_pop(thr);
		return 1;
	}
	duk_push_literal(thr, ": ");
	duk_insert(thr, -2);  /* ... name ': ' message */
	duk_concat(thr, 3);

	return 1;
}

#if defined(DUK_USE_TRACEBACKS)

/*
 *  Traceback handling
 *
 *  The unified helper decodes the traceback and produces various requested
 *  outputs.  It should be optimized for size, and may leave garbage on stack,
 *  only the topmost return value matters.  For instance, traceback separator
 *  and decoded strings are pushed even when looking for filename only.
 *
 *  NOTE: although _Tracedata is an internal property, user code can currently
 *  write to the array (or replace it with something other than an array).
 *  The code below must tolerate arbitrary _Tracedata.  It can throw errors
 *  etc, but cannot cause a segfault or memory unsafe behavior.
 */

/* constants arbitrary, chosen for small loads */
#define DUK__OUTPUT_TYPE_TRACEBACK   (-1)
#define DUK__OUTPUT_TYPE_FILENAME    0
#define DUK__OUTPUT_TYPE_LINENUMBER  1

DUK_LOCAL duk_ret_t duk__error_getter_helper(duk_hthread *thr, duk_small_int_t output_type) {
	duk_idx_t idx_td;
	duk_small_int_t i;  /* traceback depth fits into 16 bits */
	duk_small_int_t t;  /* stack type fits into 16 bits */
	duk_small_int_t count_func = 0;  /* traceback depth ensures fits into 16 bits */
	const char *str_tailcall = " tailcall";
	const char *str_strict = " strict";
	const char *str_construct = " construct";
	const char *str_prevyield = " preventsyield";
	const char *str_directeval = " directeval";
	const char *str_empty = "";

	DUK_ASSERT_TOP(thr, 0);  /* fixed arg count */

	duk_push_this(thr);
	duk_xget_owndataprop_stridx_short(thr, -1, DUK_STRIDX_INT_TRACEDATA);
	idx_td = duk_get_top_index(thr);

	duk_push_hstring_stridx(thr, DUK_STRIDX_NEWLINE_4SPACE);
	duk_push_this(thr);

	/* [ ... this tracedata sep this ] */

	/* XXX: skip null filename? */

	if (duk_check_type(thr, idx_td, DUK_TYPE_OBJECT)) {
		/* Current tracedata contains 2 entries per callstack entry. */
		for (i = 0; ; i += 2) {
			duk_int_t pc;
			duk_uint_t line;
			duk_uint_t flags;
			duk_double_t d;
			const char *funcname;
			const char *filename;
			duk_hobject *h_func;
			duk_hstring *h_name;

			duk_require_stack(thr, 5);
			duk_get_prop_index(thr, idx_td, (duk_uarridx_t) i);
			duk_get_prop_index(thr, idx_td, (duk_uarridx_t) (i + 1));
			d = duk_to_number_m1(thr);
			pc = duk_double_to_int_t(DUK_FMOD(d, DUK_DOUBLE_2TO32));
			flags = duk_double_to_uint_t(DUK_FLOOR(d / DUK_DOUBLE_2TO32));
			t = (duk_small_int_t) duk_get_type(thr, -2);

			if (t == DUK_TYPE_OBJECT || t == DUK_TYPE_LIGHTFUNC) {
				/*
				 *  ECMAScript/native function call or lightfunc call
				 */

				count_func++;

				/* [ ... v1(func) v2(pc+flags) ] */

				/* These may be systematically omitted by Duktape
				 * with certain config options, but allow user to
				 * set them on a case-by-case basis.
				 */
				duk_get_prop_stridx_short(thr, -2, DUK_STRIDX_NAME);
				duk_get_prop_stridx_short(thr, -3, DUK_STRIDX_FILE_NAME);

#if defined(DUK_USE_PC2LINE)
				line = (duk_uint_t) duk_hobject_pc2line_query(thr, -4, (duk_uint_fast32_t) pc);
#else
				line = 0;
#endif

				/* [ ... v1 v2 name filename ] */

				/* When looking for .fileName/.lineNumber, blame first
				 * function which has a .fileName.
				 */
				if (duk_is_string_notsymbol(thr, -1)) {
					if (output_type == DUK__OUTPUT_TYPE_FILENAME) {
						return 1;
					} else if (output_type == DUK__OUTPUT_TYPE_LINENUMBER) {
						duk_push_uint(thr, line);
						return 1;
					}
				}

				/* XXX: Change 'anon' handling here too, to use empty string for anonymous functions? */
				/* XXX: Could be improved by coercing to a readable duk_tval (especially string escaping) */
				h_name = duk_get_hstring_notsymbol(thr, -2);  /* may be NULL */
				funcname = (h_name == NULL || h_name == DUK_HTHREAD_STRING_EMPTY_STRING(thr)) ?
				           "[anon]" : (const char *) DUK_HSTRING_GET_DATA(h_name);
				filename = duk_get_string_notsymbol(thr, -1);
				filename = filename ? filename : "";
				DUK_ASSERT(funcname != NULL);
				DUK_ASSERT(filename != NULL);

				h_func = duk_get_hobject(thr, -4);  /* NULL for lightfunc */

				if (h_func == NULL) {
					duk_push_sprintf(thr, "at %s light%s%s%s%s%s",
					                 (const char *) funcname,
					                 (const char *) ((flags & DUK_ACT_FLAG_STRICT) ? str_strict : str_empty),
					                 (const char *) ((flags & DUK_ACT_FLAG_TAILCALLED) ? str_tailcall : str_empty),
					                 (const char *) ((flags & DUK_ACT_FLAG_CONSTRUCT) ? str_construct : str_empty),
					                 (const char *) ((flags & DUK_ACT_FLAG_DIRECT_EVAL) ? str_directeval : str_empty),
					                 (const char *) ((flags & DUK_ACT_FLAG_PREVENT_YIELD) ? str_prevyield : str_empty));
				} else if (DUK_HOBJECT_HAS_NATFUNC(h_func)) {
					duk_push_sprintf(thr, "at %s (%s) native%s%s%s%s%s",
					                 (const char *) funcname,
					                 (const char *) filename,
					                 (const char *) ((flags & DUK_ACT_FLAG_STRICT) ? str_strict : str_empty),
					                 (const char *) ((flags & DUK_ACT_FLAG_TAILCALLED) ? str_tailcall : str_empty),
					                 (const char *) ((flags & DUK_ACT_FLAG_CONSTRUCT) ? str_construct : str_empty),
					                 (const char *) ((flags & DUK_ACT_FLAG_DIRECT_EVAL) ? str_directeval : str_empty),
					                 (const char *) ((flags & DUK_ACT_FLAG_PREVENT_YIELD) ? str_prevyield : str_empty));
				} else {
					duk_push_sprintf(thr, "at %s (%s:%lu)%s%s%s%s%s",
					                 (const char *) funcname,
					                 (const char *) filename,
					                 (unsigned long) line,
					                 (const char *) ((flags & DUK_ACT_FLAG_STRICT) ? str_strict : str_empty),
					                 (const char *) ((flags & DUK_ACT_FLAG_TAILCALLED) ? str_tailcall : str_empty),
					                 (const char *) ((flags & DUK_ACT_FLAG_CONSTRUCT) ? str_construct : str_empty),
					                 (const char *) ((flags & DUK_ACT_FLAG_DIRECT_EVAL) ? str_directeval : str_empty),
					                 (const char *) ((flags & DUK_ACT_FLAG_PREVENT_YIELD) ? str_prevyield : str_empty));
				}
				duk_replace(thr, -5);   /* [ ... v1 v2 name filename str ] -> [ ... str v2 name filename ] */
				duk_pop_3(thr);         /* -> [ ... str ] */
			} else if (t == DUK_TYPE_STRING) {
				const char *str_file;

				/*
				 *  __FILE__ / __LINE__ entry, here 'pc' is line number directly.
				 *  Sometimes __FILE__ / __LINE__ is reported as the source for
				 *  the error (fileName, lineNumber), sometimes not.
				 */

				/* [ ... v1(filename) v2(line+flags) ] */

				/* When looking for .fileName/.lineNumber, blame compilation
				 * or C call site unless flagged not to do so.
				 */
				if (!(flags & DUK_TB_FLAG_NOBLAME_FILELINE)) {
					if (output_type == DUK__OUTPUT_TYPE_FILENAME) {
						duk_pop(thr);
						return 1;
					} else if (output_type == DUK__OUTPUT_TYPE_LINENUMBER) {
						duk_push_int(thr, pc);
						return 1;
					}
				}

				/* Tracedata is trusted but avoid any risk of using a NULL
				 * for %s format because it has undefined behavior.  Symbols
				 * don't need to be explicitly rejected as they pose no memory
				 * safety issues.
				 */
				str_file = (const char *) duk_get_string(thr, -2);
				duk_push_sprintf(thr, "at [anon] (%s:%ld) internal",
				                 (const char *) (str_file ? str_file : "null"), (long) pc);
				duk_replace(thr, -3);  /* [ ... v1 v2 str ] -> [ ... str v2 ] */
				duk_pop(thr);          /* -> [ ... str ] */
			} else {
				/* unknown, ignore */
				duk_pop_2(thr);
				break;
			}
		}

		if (count_func >= DUK_USE_TRACEBACK_DEPTH) {
			/* Possibly truncated; there is no explicit truncation
			 * marker so this is the best we can do.
			 */

			duk_push_hstring_stridx(thr, DUK_STRIDX_BRACKETED_ELLIPSIS);
		}
	}

	/* [ ... this tracedata sep this str1 ... strN ] */

	if (output_type != DUK__OUTPUT_TYPE_TRACEBACK) {
		return 0;
	} else {
		/* The 'this' after 'sep' will get ToString() coerced by
		 * duk_join() automatically.  We don't want to do that
		 * coercion when providing .fileName or .lineNumber (GH-254).
		 */
		duk_join(thr, duk_get_top(thr) - (idx_td + 2) /*count, not including sep*/);
		return 1;
	}
}

/* XXX: Output type could be encoded into native function 'magic' value to
 * save space.  For setters the stridx could be encoded into 'magic'.
 */

DUK_INTERNAL duk_ret_t duk_bi_error_prototype_stack_getter(duk_hthread *thr) {
	return duk__error_getter_helper(thr, DUK__OUTPUT_TYPE_TRACEBACK);
}

DUK_INTERNAL duk_ret_t duk_bi_error_prototype_filename_getter(duk_hthread *thr) {
	return duk__error_getter_helper(thr, DUK__OUTPUT_TYPE_FILENAME);
}

DUK_INTERNAL duk_ret_t duk_bi_error_prototype_linenumber_getter(duk_hthread *thr) {
	return duk__error_getter_helper(thr, DUK__OUTPUT_TYPE_LINENUMBER);
}

#else  /* DUK_USE_TRACEBACKS */

/*
 *  Traceback handling when tracebacks disabled.
 *
 *  The fileName / lineNumber stubs are now necessary because built-in
 *  data will include the accessor properties in Error.prototype.  If those
 *  are removed for builds without tracebacks, these can also be removed.
 *  'stack' should still be present and produce a ToString() equivalent:
 *  this is useful for user code which prints a stacktrace and expects to
 *  see something useful.  A normal stacktrace also begins with a ToString()
 *  of the error so this makes sense.
 */

DUK_INTERNAL duk_ret_t duk_bi_error_prototype_stack_getter(duk_hthread *thr) {
	/* XXX: remove this native function and map 'stack' accessor
	 * to the toString() implementation directly.
	 */
	return duk_bi_error_prototype_to_string(thr);
}

DUK_INTERNAL duk_ret_t duk_bi_error_prototype_filename_getter(duk_hthread *thr) {
	DUK_UNREF(thr);
	return 0;
}

DUK_INTERNAL duk_ret_t duk_bi_error_prototype_linenumber_getter(duk_hthread *thr) {
	DUK_UNREF(thr);
	return 0;
}

#endif  /* DUK_USE_TRACEBACKS */

DUK_LOCAL duk_ret_t duk__error_setter_helper(duk_hthread *thr, duk_small_uint_t stridx_key) {
	/* Attempt to write 'stack', 'fileName', 'lineNumber' works as if
	 * user code called Object.defineProperty() to create an overriding
	 * own property.  This allows user code to overwrite .fileName etc
	 * intuitively as e.g. "err.fileName = 'dummy'" as one might expect.
	 * See https://github.com/svaarala/duktape/issues/387.
	 */

	DUK_ASSERT_TOP(thr, 1);  /* fixed arg count: value */

	duk_push_this(thr);
	duk_push_hstring_stridx(thr, stridx_key);
	duk_dup_0(thr);

	/* [ ... obj key value ] */

	DUK_DD(DUK_DDPRINT("error setter: %!T %!T %!T",
	                   duk_get_tval(thr, -3), duk_get_tval(thr, -2), duk_get_tval(thr, -1)));

	duk_def_prop(thr, -3, DUK_DEFPROP_HAVE_VALUE |
	                      DUK_DEFPROP_HAVE_WRITABLE | DUK_DEFPROP_WRITABLE |
	                      DUK_DEFPROP_HAVE_ENUMERABLE | /*not enumerable*/
	                      DUK_DEFPROP_HAVE_CONFIGURABLE | DUK_DEFPROP_CONFIGURABLE);
	return 0;
}

DUK_INTERNAL duk_ret_t duk_bi_error_prototype_stack_setter(duk_hthread *thr) {
	return duk__error_setter_helper(thr, DUK_STRIDX_STACK);
}

DUK_INTERNAL duk_ret_t duk_bi_error_prototype_filename_setter(duk_hthread *thr) {
	return duk__error_setter_helper(thr, DUK_STRIDX_FILE_NAME);
}

DUK_INTERNAL duk_ret_t duk_bi_error_prototype_linenumber_setter(duk_hthread *thr) {
	return duk__error_setter_helper(thr, DUK_STRIDX_LINE_NUMBER);
}

/* automatic undefs */
#undef DUK__OUTPUT_TYPE_FILENAME
#undef DUK__OUTPUT_TYPE_LINENUMBER
#undef DUK__OUTPUT_TYPE_TRACEBACK
/*
 *  Function built-ins
 */

/* #include duk_internal.h -> already included */

/* Needed even when Function built-in is disabled. */
DUK_INTERNAL duk_ret_t duk_bi_function_prototype(duk_hthread *thr) {
	/* ignore arguments, return undefined (E5 Section 15.3.4) */
	DUK_UNREF(thr);
	return 0;
}

#if defined(DUK_USE_FUNCTION_BUILTIN)
DUK_INTERNAL duk_ret_t duk_bi_function_constructor(duk_hthread *thr) {
	duk_hstring *h_sourcecode;
	duk_idx_t nargs;
	duk_idx_t i;
	duk_small_uint_t comp_flags;
	duk_hcompfunc *func;
	duk_hobject *outer_lex_env;
	duk_hobject *outer_var_env;

	/* normal and constructor calls have identical semantics */

	nargs = duk_get_top(thr);
	for (i = 0; i < nargs; i++) {
		duk_to_string(thr, i);  /* Rejects Symbols during coercion. */
	}

	if (nargs == 0) {
		duk_push_hstring_empty(thr);
		duk_push_hstring_empty(thr);
	} else if (nargs == 1) {
		/* XXX: cover this with the generic >1 case? */
		duk_push_hstring_empty(thr);
	} else {
		duk_insert(thr, 0);   /* [ arg1 ... argN-1 body] -> [body arg1 ... argN-1] */
		duk_push_literal(thr, ",");
		duk_insert(thr, 1);
		duk_join(thr, nargs - 1);
	}

	/* [ body formals ], formals is comma separated list that needs to be parsed */

	DUK_ASSERT_TOP(thr, 2);

	/* XXX: this placeholder is not always correct, but use for now.
	 * It will fail in corner cases; see test-dev-func-cons-args.js.
	 */
	duk_push_literal(thr, "function(");
	duk_dup_1(thr);
	duk_push_literal(thr, "){");
	duk_dup_0(thr);
	duk_push_literal(thr, "\n}");  /* Newline is important to handle trailing // comment. */
	duk_concat(thr, 5);

	/* [ body formals source ] */

	DUK_ASSERT_TOP(thr, 3);

	/* strictness is not inherited, intentional */
	comp_flags = DUK_COMPILE_FUNCEXPR;

	duk_push_hstring_stridx(thr, DUK_STRIDX_COMPILE);  /* XXX: copy from caller? */  /* XXX: ignored now */
	h_sourcecode = duk_require_hstring(thr, -2);  /* no symbol check needed; -2 is concat'd code */
	duk_js_compile(thr,
	               (const duk_uint8_t *) DUK_HSTRING_GET_DATA(h_sourcecode),
	               (duk_size_t) DUK_HSTRING_GET_BYTELEN(h_sourcecode),
	               comp_flags);

	/* Force .name to 'anonymous' (ES2015). */
	duk_push_literal(thr, "anonymous");
	duk_xdef_prop_stridx_short(thr, -2, DUK_STRIDX_NAME, DUK_PROPDESC_FLAGS_C);

	func = (duk_hcompfunc *) duk_known_hobject(thr, -1);
	DUK_ASSERT(DUK_HOBJECT_IS_COMPFUNC((duk_hobject *) func));
	DUK_ASSERT(DUK_HOBJECT_HAS_CONSTRUCTABLE((duk_hobject *) func));

	/* [ body formals source template ] */

	/* only outer_lex_env matters, as functions always get a new
	 * variable declaration environment.
	 */

	outer_lex_env = thr->builtins[DUK_BIDX_GLOBAL_ENV];
	outer_var_env = thr->builtins[DUK_BIDX_GLOBAL_ENV];

	duk_js_push_closure(thr, func, outer_var_env, outer_lex_env, 1 /*add_auto_proto*/);

	/* [ body formals source template closure ] */

	return 1;
}
#endif  /* DUK_USE_FUNCTION_BUILTIN */

#if defined(DUK_USE_FUNCTION_BUILTIN)
DUK_INTERNAL duk_ret_t duk_bi_function_prototype_to_string(duk_hthread *thr) {
	duk_tval *tv;

	/*
	 *  E5 Section 15.3.4.2 places few requirements on the output of
	 *  this function: the result is implementation dependent, must
	 *  follow FunctionDeclaration syntax (in particular, must have a
	 *  name even for anonymous functions or functions with empty name).
	 *  The output does NOT need to compile into anything useful.
	 *
	 *  E6 Section 19.2.3.5 changes the requirements completely: the
	 *  result must either eval() to a functionally equivalent object
	 *  OR eval() to a SyntaxError.
	 *
	 *  We opt for the SyntaxError approach for now, with a syntax that
	 *  mimics V8's native function syntax:
	 *
	 *      'function cos() { [native code] }'
	 *
	 *  but extended with [ecmascript code], [bound code], and
	 *  [lightfunc code].
	 */

	duk_push_this(thr);
	tv = DUK_GET_TVAL_NEGIDX(thr, -1);
	DUK_ASSERT(tv != NULL);

	if (DUK_TVAL_IS_OBJECT(tv)) {
		duk_hobject *obj = DUK_TVAL_GET_OBJECT(tv);
		const char *func_name;

		/* Function name: missing/undefined is mapped to empty string,
		 * otherwise coerce to string.  No handling for invalid identifier
		 * characters or e.g. '{' in the function name.  This doesn't
		 * really matter as long as a SyntaxError results.  Technically
		 * if the name contained a suitable prefix followed by '//' it
		 * might cause the result to parse without error.
		 */
		duk_get_prop_stridx_short(thr, -1, DUK_STRIDX_NAME);
		if (duk_is_undefined(thr, -1)) {
			func_name = "";
		} else {
			func_name = duk_to_string(thr, -1);
			DUK_ASSERT(func_name != NULL);
		}

		if (DUK_HOBJECT_IS_COMPFUNC(obj)) {
			duk_push_sprintf(thr, "function %s() { [ecmascript code] }", (const char *) func_name);
		} else if (DUK_HOBJECT_IS_NATFUNC(obj)) {
			duk_push_sprintf(thr, "function %s() { [native code] }", (const char *) func_name);
		} else if (DUK_HOBJECT_IS_BOUNDFUNC(obj)) {
			duk_push_sprintf(thr, "function %s() { [bound code] }", (const char *) func_name);
		} else {
			goto type_error;
		}
	} else if (DUK_TVAL_IS_LIGHTFUNC(tv)) {
		duk_push_lightfunc_tostring(thr, tv);
	} else {
		goto type_error;
	}

	return 1;

 type_error:
	DUK_DCERROR_TYPE_INVALID_ARGS(thr);
}
#endif

/* Always present because the native function pointer is needed in call
 * handling.
 */
DUK_INTERNAL duk_ret_t duk_bi_function_prototype_call(duk_hthread *thr) {
	/* .call() is dealt with in call handling by simulating its
	 * effects so this function is actually never called.
	 */
	DUK_UNREF(thr);
	return DUK_RET_TYPE_ERROR;
}

DUK_INTERNAL duk_ret_t duk_bi_function_prototype_apply(duk_hthread *thr) {
	/* Like .call(), never actually called. */
	DUK_UNREF(thr);
	return DUK_RET_TYPE_ERROR;
}

DUK_INTERNAL duk_ret_t duk_bi_reflect_apply(duk_hthread *thr) {
	/* Like .call(), never actually called. */
	DUK_UNREF(thr);
	return DUK_RET_TYPE_ERROR;
}

DUK_INTERNAL duk_ret_t duk_bi_reflect_construct(duk_hthread *thr) {
	/* Like .call(), never actually called. */
	DUK_UNREF(thr);
	return DUK_RET_TYPE_ERROR;
}

#if defined(DUK_USE_FUNCTION_BUILTIN)
/* Create a bound function which points to a target function which may
 * be bound or non-bound.  If the target is bound, the argument lists
 * and 'this' binding of the functions are merged and the resulting
 * function points directly to the non-bound target.
 */
DUK_INTERNAL duk_ret_t duk_bi_function_prototype_bind(duk_hthread *thr) {
	duk_hboundfunc *h_bound;
	duk_idx_t nargs;  /* bound args, not counting 'this' binding */
	duk_idx_t bound_nargs;
	duk_int_t bound_len;
	duk_tval *tv_prevbound;
	duk_idx_t n_prevbound;
	duk_tval *tv_res;
	duk_tval *tv_tmp;

	/* XXX: C API call, e.g. duk_push_bound_function(thr, target_idx, nargs); */

	/* Vararg function, careful arg handling, e.g. thisArg may not
	 * be present.
	 */
	nargs = duk_get_top(thr) - 1;  /* actual args, not counting 'this' binding */
	if (nargs < 0) {
		nargs++;
		duk_push_undefined(thr);
	}
	DUK_ASSERT(nargs >= 0);

	/* Limit 'nargs' for bound functions to guarantee arithmetic
	 * below will never wrap.
	 */
	if (nargs > (duk_idx_t) DUK_HBOUNDFUNC_MAX_ARGS) {
		DUK_DCERROR_RANGE_INVALID_COUNT(thr);
	}

	duk_push_this(thr);
	duk_require_callable(thr, -1);

	/* [ thisArg arg1 ... argN func ]  (thisArg+args == nargs+1 total) */
	DUK_ASSERT_TOP(thr, nargs + 2);

	/* Create bound function object. */
	h_bound = duk_push_hboundfunc(thr);
	DUK_ASSERT(DUK_TVAL_IS_UNDEFINED(&h_bound->target));
	DUK_ASSERT(DUK_TVAL_IS_UNDEFINED(&h_bound->this_binding));
	DUK_ASSERT(h_bound->args == NULL);
	DUK_ASSERT(h_bound->nargs == 0);
	DUK_ASSERT(DUK_HOBJECT_GET_PROTOTYPE(thr->heap, (duk_hobject *) h_bound) == NULL);

	/* [ thisArg arg1 ... argN func boundFunc ] */

	/* If the target is a bound function, argument lists must be
	 * merged.  The 'this' binding closest to the target function
	 * wins because in call handling the 'this' gets replaced over
	 * and over again until we call the non-bound function.
	 */
	tv_prevbound = NULL;
	n_prevbound = 0;
	tv_tmp = DUK_GET_TVAL_POSIDX(thr, 0);
	DUK_TVAL_SET_TVAL(&h_bound->this_binding, tv_tmp);
	tv_tmp = DUK_GET_TVAL_NEGIDX(thr, -2);
	DUK_TVAL_SET_TVAL(&h_bound->target, tv_tmp);

	if (DUK_TVAL_IS_OBJECT(tv_tmp)) {
		duk_hobject *h_target;
		duk_hobject *bound_proto;

		h_target = DUK_TVAL_GET_OBJECT(tv_tmp);
		DUK_ASSERT(DUK_HOBJECT_IS_CALLABLE(h_target));

		/* Internal prototype must be copied from the target.
		 * For lightfuncs Function.prototype is used and is already
		 * in place.
		 */
		bound_proto = DUK_HOBJECT_GET_PROTOTYPE(thr->heap, h_target);
		DUK_HOBJECT_SET_PROTOTYPE_INIT_INCREF(thr, (duk_hobject *) h_bound, bound_proto);

		/* The 'strict' flag is copied to get the special [[Get]] of E5.1
		 * Section 15.3.5.4 to apply when a 'caller' value is a strict bound
		 * function.  Not sure if this is correct, because the specification
		 * is a bit ambiguous on this point but it would make sense.
		 */
		/* Strictness is inherited from target. */
		if (DUK_HOBJECT_HAS_STRICT(h_target)) {
			DUK_HOBJECT_SET_STRICT((duk_hobject *) h_bound);
		}

		if (DUK_HOBJECT_HAS_BOUNDFUNC(h_target)) {
			duk_hboundfunc *h_boundtarget;

			h_boundtarget = (duk_hboundfunc *) (void *) h_target;

			/* The final function should always be non-bound, unless
			 * there's a bug in the internals.  Assert for it.
			 */
			DUK_ASSERT(DUK_TVAL_IS_LIGHTFUNC(&h_boundtarget->target) ||
			           (DUK_TVAL_IS_OBJECT(&h_boundtarget->target) &&
			            DUK_HOBJECT_IS_CALLABLE(DUK_TVAL_GET_OBJECT(&h_boundtarget->target)) &&
			            !DUK_HOBJECT_IS_BOUNDFUNC(DUK_TVAL_GET_OBJECT(&h_boundtarget->target))));

			DUK_TVAL_SET_TVAL(&h_bound->target, &h_boundtarget->target);
			DUK_TVAL_SET_TVAL(&h_bound->this_binding, &h_boundtarget->this_binding);

			tv_prevbound = h_boundtarget->args;
			n_prevbound = h_boundtarget->nargs;
		}
	} else {
		/* Lightfuncs are always strict. */
		duk_hobject *bound_proto;

		DUK_ASSERT(DUK_TVAL_IS_LIGHTFUNC(tv_tmp));
		DUK_HOBJECT_SET_STRICT((duk_hobject *) h_bound);
		bound_proto = thr->builtins[DUK_BIDX_FUNCTION_PROTOTYPE];
		DUK_HOBJECT_SET_PROTOTYPE_INIT_INCREF(thr, (duk_hobject *) h_bound, bound_proto);
	}

	DUK_TVAL_INCREF(thr, &h_bound->target);  /* old values undefined, no decref needed */
	DUK_TVAL_INCREF(thr, &h_bound->this_binding);

	bound_nargs = n_prevbound + nargs;
	if (bound_nargs > (duk_idx_t) DUK_HBOUNDFUNC_MAX_ARGS) {
		DUK_DCERROR_RANGE_INVALID_COUNT(thr);
	}
	tv_res = (duk_tval *) DUK_ALLOC_CHECKED(thr, ((duk_size_t) bound_nargs) * sizeof(duk_tval));
	DUK_ASSERT(tv_res != NULL || bound_nargs == 0);
	DUK_ASSERT(h_bound->args == NULL);
	DUK_ASSERT(h_bound->nargs == 0);
	h_bound->args = tv_res;
	h_bound->nargs = bound_nargs;

	DUK_ASSERT(n_prevbound >= 0);
	duk_copy_tvals_incref(thr, tv_res, tv_prevbound, (duk_size_t) n_prevbound);
	DUK_ASSERT(nargs >= 0);
	duk_copy_tvals_incref(thr, tv_res + n_prevbound, DUK_GET_TVAL_POSIDX(thr, 1), (duk_size_t) nargs);

	/* [ thisArg arg1 ... argN func boundFunc ] */

	/* Bound function 'length' property is interesting.
	 * For lightfuncs, simply read the virtual property.
	 */
	duk_get_prop_stridx_short(thr, -2, DUK_STRIDX_LENGTH);
	bound_len = duk_get_int(thr, -1);  /* ES2015: no coercion */
	if (bound_len < nargs) {
		bound_len = 0;
	} else {
		bound_len -= nargs;
	}
	if (sizeof(duk_int_t) > 4 && bound_len > (duk_int_t) DUK_UINT32_MAX) {
		bound_len = (duk_int_t) DUK_UINT32_MAX;
	}
	duk_pop(thr);
	DUK_ASSERT(bound_len >= 0);
	tv_tmp = thr->valstack_top++;
	DUK_ASSERT(DUK_TVAL_IS_UNDEFINED(tv_tmp));
	DUK_ASSERT(!DUK_TVAL_NEEDS_REFCOUNT_UPDATE(tv_tmp));
	DUK_TVAL_SET_U32(tv_tmp, (duk_uint32_t) bound_len);  /* in-place update, fastint */
	duk_xdef_prop_stridx_short(thr, -2, DUK_STRIDX_LENGTH, DUK_PROPDESC_FLAGS_C);  /* attrs in E6 Section 9.2.4 */

	/* XXX: could these be virtual? */
	/* Caller and arguments must use the same thrower, [[ThrowTypeError]]. */
	duk_xdef_prop_stridx_thrower(thr, -1, DUK_STRIDX_CALLER);
	duk_xdef_prop_stridx_thrower(thr, -1, DUK_STRIDX_LC_ARGUMENTS);

	/* Function name and fileName (non-standard). */
	duk_push_literal(thr, "bound ");  /* ES2015 19.2.3.2. */
	duk_get_prop_stridx(thr, -3, DUK_STRIDX_NAME);
	if (!duk_is_string_notsymbol(thr, -1)) {
		/* ES2015 has requirement to check that .name of target is a string
		 * (also must check for Symbol); if not, targetName should be the
		 * empty string.  ES2015 19.2.3.2.
		 */
		duk_pop(thr);
		duk_push_hstring_empty(thr);
	}
	duk_concat(thr, 2);
	duk_xdef_prop_stridx_short(thr, -2, DUK_STRIDX_NAME, DUK_PROPDESC_FLAGS_C);
#if defined(DUK_USE_FUNC_FILENAME_PROPERTY)
	duk_get_prop_stridx_short(thr, -2, DUK_STRIDX_FILE_NAME);
	duk_xdef_prop_stridx_short(thr, -2, DUK_STRIDX_FILE_NAME, DUK_PROPDESC_FLAGS_C);
#endif

	DUK_DDD(DUK_DDDPRINT("created bound function: %!iT", (duk_tval *) duk_get_tval(thr, -1)));

	return 1;
}
#endif  /* DUK_USE_FUNCTION_BUILTIN */

/* %NativeFunctionPrototype% .length getter. */
DUK_INTERNAL duk_ret_t duk_bi_native_function_length(duk_hthread *thr) {
	duk_tval *tv;
	duk_hnatfunc *h;
	duk_int16_t func_nargs;

	tv = duk_get_borrowed_this_tval(thr);
	DUK_ASSERT(tv != NULL);

	if (DUK_TVAL_IS_OBJECT(tv)) {
		h = (duk_hnatfunc *) DUK_TVAL_GET_OBJECT(tv);
		DUK_ASSERT(h != NULL);
		if (!DUK_HOBJECT_IS_NATFUNC((duk_hobject *) h)) {
			goto fail_type;
		}
		func_nargs = h->nargs;
		duk_push_int(thr, func_nargs == DUK_HNATFUNC_NARGS_VARARGS ? 0 : func_nargs);
	} else if (DUK_TVAL_IS_LIGHTFUNC(tv)) {
		duk_small_uint_t lf_flags;
		duk_small_uint_t lf_len;

		lf_flags = DUK_TVAL_GET_LIGHTFUNC_FLAGS(tv);
		lf_len = DUK_LFUNC_FLAGS_GET_LENGTH(lf_flags);
		duk_push_uint(thr, lf_len);
	} else {
		goto fail_type;
	}
	return 1;

 fail_type:
	DUK_DCERROR_TYPE_INVALID_ARGS(thr);
}

/* %NativeFunctionPrototype% .name getter. */
DUK_INTERNAL duk_ret_t duk_bi_native_function_name(duk_hthread *thr) {
	duk_tval *tv;
	duk_hnatfunc *h;

	tv = duk_get_borrowed_this_tval(thr);
	DUK_ASSERT(tv != NULL);

	if (DUK_TVAL_IS_OBJECT(tv)) {
		h = (duk_hnatfunc *) DUK_TVAL_GET_OBJECT(tv);
		DUK_ASSERT(h != NULL);
		if (!DUK_HOBJECT_IS_NATFUNC((duk_hobject *) h)) {
			goto fail_type;
		}
#if 0
		duk_push_hnatfunc_name(thr, h);
#endif
		duk_push_hstring_empty(thr);
	} else if (DUK_TVAL_IS_LIGHTFUNC(tv)) {
		duk_push_lightfunc_name(thr, tv);
	} else {
		goto fail_type;
	}
	return 1;

 fail_type:
	DUK_DCERROR_TYPE_INVALID_ARGS(thr);
}

#if defined(DUK_USE_SYMBOL_BUILTIN)
DUK_INTERNAL duk_ret_t duk_bi_function_prototype_hasinstance(duk_hthread *thr) {
	/* This binding: RHS, stack index 0: LHS. */
	duk_bool_t ret;

	ret = duk_js_instanceof_ordinary(thr, DUK_GET_TVAL_POSIDX(thr, 0), DUK_GET_THIS_TVAL_PTR(thr));
	duk_push_boolean(thr, ret);
	return 1;
}
#endif  /* DUK_USE_SYMBOL_BUILTIN */
/*
 *  Global object built-ins
 */

/* #include duk_internal.h -> already included */

/*
 *  Encoding/decoding helpers
 */

/* XXX: Could add fast path (for each transform callback) with direct byte
 * lookups (no shifting) and no explicit check for x < 0x80 before table
 * lookup.
 */

/* Macros for creating and checking bitmasks for character encoding.
 * Bit number is a bit counterintuitive, but minimizes code size.
 */
#define DUK__MKBITS(a,b,c,d,e,f,g,h)  ((duk_uint8_t) ( \
	((a) << 0) | ((b) << 1) | ((c) << 2) | ((d) << 3) | \
	((e) << 4) | ((f) << 5) | ((g) << 6) | ((h) << 7) \
	))
#define DUK__CHECK_BITMASK(table,cp)  ((table)[(cp) >> 3] & (1 << ((cp) & 0x07)))

/* E5.1 Section 15.1.3.3: uriReserved + uriUnescaped + '#' */
DUK_LOCAL const duk_uint8_t duk__encode_uriunescaped_table[16] = {
	DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0), DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0),  /* 0x00-0x0f */
	DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0), DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0),  /* 0x10-0x1f */
	DUK__MKBITS(0, 1, 0, 1, 1, 0, 1, 1), DUK__MKBITS(1, 1, 1, 1, 1, 1, 1, 1),  /* 0x20-0x2f */
	DUK__MKBITS(1, 1, 1, 1, 1, 1, 1, 1), DUK__MKBITS(1, 1, 1, 1, 0, 1, 0, 1),  /* 0x30-0x3f */
	DUK__MKBITS(1, 1, 1, 1, 1, 1, 1, 1), DUK__MKBITS(1, 1, 1, 1, 1, 1, 1, 1),  /* 0x40-0x4f */
	DUK__MKBITS(1, 1, 1, 1, 1, 1, 1, 1), DUK__MKBITS(1, 1, 1, 0, 0, 0, 0, 1),  /* 0x50-0x5f */
	DUK__MKBITS(0, 1, 1, 1, 1, 1, 1, 1), DUK__MKBITS(1, 1, 1, 1, 1, 1, 1, 1),  /* 0x60-0x6f */
	DUK__MKBITS(1, 1, 1, 1, 1, 1, 1, 1), DUK__MKBITS(1, 1, 1, 0, 0, 0, 1, 0),  /* 0x70-0x7f */
};

/* E5.1 Section 15.1.3.4: uriUnescaped */
DUK_LOCAL const duk_uint8_t duk__encode_uricomponent_unescaped_table[16] = {
	DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0), DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0),  /* 0x00-0x0f */
	DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0), DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0),  /* 0x10-0x1f */
	DUK__MKBITS(0, 1, 0, 0, 0, 0, 0, 1), DUK__MKBITS(1, 1, 1, 0, 0, 1, 1, 0),  /* 0x20-0x2f */
	DUK__MKBITS(1, 1, 1, 1, 1, 1, 1, 1), DUK__MKBITS(1, 1, 0, 0, 0, 0, 0, 0),  /* 0x30-0x3f */
	DUK__MKBITS(0, 1, 1, 1, 1, 1, 1, 1), DUK__MKBITS(1, 1, 1, 1, 1, 1, 1, 1),  /* 0x40-0x4f */
	DUK__MKBITS(1, 1, 1, 1, 1, 1, 1, 1), DUK__MKBITS(1, 1, 1, 0, 0, 0, 0, 1),  /* 0x50-0x5f */
	DUK__MKBITS(0, 1, 1, 1, 1, 1, 1, 1), DUK__MKBITS(1, 1, 1, 1, 1, 1, 1, 1),  /* 0x60-0x6f */
	DUK__MKBITS(1, 1, 1, 1, 1, 1, 1, 1), DUK__MKBITS(1, 1, 1, 0, 0, 0, 1, 0),  /* 0x70-0x7f */
};

/* E5.1 Section 15.1.3.1: uriReserved + '#' */
DUK_LOCAL const duk_uint8_t duk__decode_uri_reserved_table[16] = {
	DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0), DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0),  /* 0x00-0x0f */
	DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0), DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0),  /* 0x10-0x1f */
	DUK__MKBITS(0, 0, 0, 1, 1, 0, 1, 0), DUK__MKBITS(0, 0, 0, 1, 1, 0, 0, 1),  /* 0x20-0x2f */
	DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0), DUK__MKBITS(0, 0, 1, 1, 0, 1, 0, 1),  /* 0x30-0x3f */
	DUK__MKBITS(1, 0, 0, 0, 0, 0, 0, 0), DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0),  /* 0x40-0x4f */
	DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0), DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0),  /* 0x50-0x5f */
	DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0), DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0),  /* 0x60-0x6f */
	DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0), DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0),  /* 0x70-0x7f */
};

/* E5.1 Section 15.1.3.2: empty */
DUK_LOCAL const duk_uint8_t duk__decode_uri_component_reserved_table[16] = {
	DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0), DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0),  /* 0x00-0x0f */
	DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0), DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0),  /* 0x10-0x1f */
	DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0), DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0),  /* 0x20-0x2f */
	DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0), DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0),  /* 0x30-0x3f */
	DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0), DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0),  /* 0x40-0x4f */
	DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0), DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0),  /* 0x50-0x5f */
	DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0), DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0),  /* 0x60-0x6f */
	DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0), DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0),  /* 0x70-0x7f */
};

#if defined(DUK_USE_SECTION_B)
/* E5.1 Section B.2.2, step 7. */
DUK_LOCAL const duk_uint8_t duk__escape_unescaped_table[16] = {
	DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0), DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0),  /* 0x00-0x0f */
	DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0), DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0),  /* 0x10-0x1f */
	DUK__MKBITS(0, 0, 0, 0, 0, 0, 0, 0), DUK__MKBITS(0, 0, 1, 1, 0, 1, 1, 1),  /* 0x20-0x2f */
	DUK__MKBITS(1, 1, 1, 1, 1, 1, 1, 1), DUK__MKBITS(1, 1, 0, 0, 0, 0, 0, 0),  /* 0x30-0x3f */
	DUK__MKBITS(1, 1, 1, 1, 1, 1, 1, 1), DUK__MKBITS(1, 1, 1, 1, 1, 1, 1, 1),  /* 0x40-0x4f */
	DUK__MKBITS(1, 1, 1, 1, 1, 1, 1, 1), DUK__MKBITS(1, 1, 1, 0, 0, 0, 0, 1),  /* 0x50-0x5f */
	DUK__MKBITS(0, 1, 1, 1, 1, 1, 1, 1), DUK__MKBITS(1, 1, 1, 1, 1, 1, 1, 1),  /* 0x60-0x6f */
	DUK__MKBITS(1, 1, 1, 1, 1, 1, 1, 1), DUK__MKBITS(1, 1, 1, 0, 0, 0, 0, 0)   /* 0x70-0x7f */
};
#endif  /* DUK_USE_SECTION_B */

typedef struct {
	duk_hthread *thr;
	duk_hstring *h_str;
	duk_bufwriter_ctx bw;
	const duk_uint8_t *p;
	const duk_uint8_t *p_start;
	const duk_uint8_t *p_end;
} duk__transform_context;

typedef void (*duk__transform_callback)(duk__transform_context *tfm_ctx, const void *udata, duk_codepoint_t cp);

/* XXX: refactor and share with other code */
DUK_LOCAL duk_small_int_t duk__decode_hex_escape(const duk_uint8_t *p, duk_small_int_t n) {
	duk_small_int_t ch;
	duk_small_int_t t = 0;

	while (n > 0) {
		t = t * 16;
		ch = (duk_small_int_t) duk_hex_dectab[*p++];
		if (DUK_LIKELY(ch >= 0)) {
			t += ch;
		} else {
			return -1;
		}
		n--;
	}
	return t;
}

DUK_LOCAL int duk__transform_helper(duk_hthread *thr, duk__transform_callback callback, const void *udata) {
	duk__transform_context tfm_ctx_alloc;
	duk__transform_context *tfm_ctx = &tfm_ctx_alloc;
	duk_codepoint_t cp;

	tfm_ctx->thr = thr;

	tfm_ctx->h_str = duk_to_hstring(thr, 0);
	DUK_ASSERT(tfm_ctx->h_str != NULL);

	DUK_BW_INIT_PUSHBUF(thr, &tfm_ctx->bw, DUK_HSTRING_GET_BYTELEN(tfm_ctx->h_str));  /* initial size guess */

	tfm_ctx->p_start = DUK_HSTRING_GET_DATA(tfm_ctx->h_str);
	tfm_ctx->p_end = tfm_ctx->p_start + DUK_HSTRING_GET_BYTELEN(tfm_ctx->h_str);
	tfm_ctx->p = tfm_ctx->p_start;

	while (tfm_ctx->p < tfm_ctx->p_end) {
		cp = (duk_codepoint_t) duk_unicode_decode_xutf8_checked(thr, &tfm_ctx->p, tfm_ctx->p_start, tfm_ctx->p_end);
		callback(tfm_ctx, udata, cp);
	}

	DUK_BW_COMPACT(thr, &tfm_ctx->bw);

	(void) duk_buffer_to_string(thr, -1);  /* Safe if transform is safe. */
	return 1;
}

DUK_LOCAL void duk__transform_callback_encode_uri(duk__transform_context *tfm_ctx, const void *udata, duk_codepoint_t cp) {
	duk_uint8_t xutf8_buf[DUK_UNICODE_MAX_XUTF8_LENGTH];
	duk_small_int_t len;
	duk_codepoint_t cp1, cp2;
	duk_small_int_t i, t;
	const duk_uint8_t *unescaped_table = (const duk_uint8_t *) udata;

	/* UTF-8 encoded bytes escaped as %xx%xx%xx... -> 3 * nbytes.
	 * Codepoint range is restricted so this is a slightly too large
	 * but doesn't matter.
	 */
	DUK_BW_ENSURE(tfm_ctx->thr, &tfm_ctx->bw, 3 * DUK_UNICODE_MAX_XUTF8_LENGTH);

	if (cp < 0) {
		goto uri_error;
	} else if ((cp < 0x80L) && DUK__CHECK_BITMASK(unescaped_table, cp)) {
		DUK_BW_WRITE_RAW_U8(tfm_ctx->thr, &tfm_ctx->bw, (duk_uint8_t) cp);
		return;
	} else if (cp >= 0xdc00L && cp <= 0xdfffL) {
		goto uri_error;
	} else if (cp >= 0xd800L && cp <= 0xdbffL) {
		/* Needs lookahead */
		if (duk_unicode_decode_xutf8(tfm_ctx->thr, &tfm_ctx->p, tfm_ctx->p_start, tfm_ctx->p_end, (duk_ucodepoint_t *) &cp2) == 0) {
			goto uri_error;
		}
		if (!(cp2 >= 0xdc00L && cp2 <= 0xdfffL)) {
			goto uri_error;
		}
		cp1 = cp;
		cp = (duk_codepoint_t) (((cp1 - 0xd800L) << 10) + (cp2 - 0xdc00L) + 0x10000L);
	} else if (cp > 0x10ffffL) {
		/* Although we can allow non-BMP characters (they'll decode
		 * back into surrogate pairs), we don't allow extended UTF-8
		 * characters; they would encode to URIs which won't decode
		 * back because of strict UTF-8 checks in URI decoding.
		 * (However, we could just as well allow them here.)
		 */
		goto uri_error;
	} else {
		/* Non-BMP characters within valid UTF-8 range: encode as is.
		 * They'll decode back into surrogate pairs if the escaped
		 * output is decoded.
		 */
		;
	}

	len = duk_unicode_encode_xutf8((duk_ucodepoint_t) cp, xutf8_buf);
	for (i = 0; i < len; i++) {
		t = (duk_small_int_t) xutf8_buf[i];
		DUK_BW_WRITE_RAW_U8_3(tfm_ctx->thr,
		                      &tfm_ctx->bw,
		                      DUK_ASC_PERCENT,
		                      (duk_uint8_t) duk_uc_nybbles[t >> 4],
                                      (duk_uint8_t) duk_uc_nybbles[t & 0x0f]);
	}

	return;

 uri_error:
	DUK_ERROR_URI(tfm_ctx->thr, DUK_STR_INVALID_INPUT);
	DUK_WO_NORETURN(return;);
}

DUK_LOCAL void duk__transform_callback_decode_uri(duk__transform_context *tfm_ctx, const void *udata, duk_codepoint_t cp) {
	const duk_uint8_t *reserved_table = (const duk_uint8_t *) udata;
	duk_small_uint_t utf8_blen;
	duk_codepoint_t min_cp;
	duk_small_int_t t;  /* must be signed */
	duk_small_uint_t i;

	/* Maximum write size: XUTF8 path writes max DUK_UNICODE_MAX_XUTF8_LENGTH,
	 * percent escape path writes max two times CESU-8 encoded BMP length.
	 */
	DUK_BW_ENSURE(tfm_ctx->thr,
	              &tfm_ctx->bw,
	              (DUK_UNICODE_MAX_XUTF8_LENGTH >= 2 * DUK_UNICODE_MAX_CESU8_BMP_LENGTH ?
	              DUK_UNICODE_MAX_XUTF8_LENGTH : DUK_UNICODE_MAX_CESU8_BMP_LENGTH));

	if (cp == (duk_codepoint_t) '%') {
		const duk_uint8_t *p = tfm_ctx->p;
		duk_size_t left = (duk_size_t) (tfm_ctx->p_end - p);  /* bytes left */

		DUK_DDD(DUK_DDDPRINT("percent encoding, left=%ld", (long) left));

		if (left < 2) {
			goto uri_error;
		}

		t = duk__decode_hex_escape(p, 2);
		DUK_DDD(DUK_DDDPRINT("first byte: %ld", (long) t));
		if (t < 0) {
			goto uri_error;
		}

		if (t < 0x80) {
			if (DUK__CHECK_BITMASK(reserved_table, t)) {
				/* decode '%xx' to '%xx' if decoded char in reserved set */
				DUK_ASSERT(tfm_ctx->p - 1 >= tfm_ctx->p_start);
				DUK_BW_WRITE_RAW_U8_3(tfm_ctx->thr,
				                      &tfm_ctx->bw,
				                      DUK_ASC_PERCENT,
				                      p[0],
				                      p[1]);
			} else {
				DUK_BW_WRITE_RAW_U8(tfm_ctx->thr, &tfm_ctx->bw, (duk_uint8_t) t);
			}
			tfm_ctx->p += 2;
			return;
		}

		/* Decode UTF-8 codepoint from a sequence of hex escapes.  The
		 * first byte of the sequence has been decoded to 't'.
		 *
		 * Note that UTF-8 validation must be strict according to the
		 * specification: E5.1 Section 15.1.3, decode algorithm step
		 * 4.d.vii.8.  URIError from non-shortest encodings is also
		 * specifically noted in the spec.
		 */

		DUK_ASSERT(t >= 0x80);
		if (t < 0xc0) {
			/* continuation byte */
			goto uri_error;
		} else if (t < 0xe0) {
			/* 110x xxxx; 2 bytes */
			utf8_blen = 2;
			min_cp = 0x80L;
			cp = t & 0x1f;
		} else if (t < 0xf0) {
			/* 1110 xxxx; 3 bytes */
			utf8_blen = 3;
			min_cp = 0x800L;
			cp = t & 0x0f;
		} else if (t < 0xf8) {
			/* 1111 0xxx; 4 bytes */
			utf8_blen = 4;
			min_cp = 0x10000L;
			cp = t & 0x07;
		} else {
			/* extended utf-8 not allowed for URIs */
			goto uri_error;
		}

		if (left < utf8_blen * 3 - 1) {
			/* '%xx%xx...%xx', p points to char after first '%' */
			goto uri_error;
		}

		p += 3;
		for (i = 1; i < utf8_blen; i++) {
			/* p points to digit part ('%xy', p points to 'x') */
			t = duk__decode_hex_escape(p, 2);
			DUK_DDD(DUK_DDDPRINT("i=%ld utf8_blen=%ld cp=%ld t=0x%02lx",
			                     (long) i, (long) utf8_blen, (long) cp, (unsigned long) t));
			if (t < 0) {
				goto uri_error;
			}
			if ((t & 0xc0) != 0x80) {
				goto uri_error;
			}
			cp = (cp << 6) + (t & 0x3f);
			p += 3;
		}
		p--;  /* p overshoots */
		tfm_ctx->p = p;

		DUK_DDD(DUK_DDDPRINT("final cp=%ld, min_cp=%ld", (long) cp, (long) min_cp));

		if (cp < min_cp || cp > 0x10ffffL || (cp >= 0xd800L && cp <= 0xdfffL)) {
			goto uri_error;
		}

		/* The E5.1 algorithm checks whether or not a decoded codepoint
		 * is below 0x80 and perhaps may be in the "reserved" set.
		 * This seems pointless because the single byte UTF-8 case is
		 * handled separately, and non-shortest encodings are rejected.
		 * So, 'cp' cannot be below 0x80 here, and thus cannot be in
		 * the reserved set.
		 */

		/* utf-8 validation ensures these */
		DUK_ASSERT(cp >= 0x80L && cp <= 0x10ffffL);

		if (cp >= 0x10000L) {
			cp -= 0x10000L;
			DUK_ASSERT(cp < 0x100000L);

			DUK_BW_WRITE_RAW_XUTF8(tfm_ctx->thr, &tfm_ctx->bw, ((cp >> 10) + 0xd800L));
			DUK_BW_WRITE_RAW_XUTF8(tfm_ctx->thr, &tfm_ctx->bw, ((cp & 0x03ffL) + 0xdc00L));
		} else {
			DUK_BW_WRITE_RAW_XUTF8(tfm_ctx->thr, &tfm_ctx->bw, cp);
		}
	} else {
		DUK_BW_WRITE_RAW_XUTF8(tfm_ctx->thr, &tfm_ctx->bw, cp);
	}
	return;

 uri_error:
	DUK_ERROR_URI(tfm_ctx->thr, DUK_STR_INVALID_INPUT);
	DUK_WO_NORETURN(return;);
}

#if defined(DUK_USE_SECTION_B)
DUK_LOCAL void duk__transform_callback_escape(duk__transform_context *tfm_ctx, const void *udata, duk_codepoint_t cp) {
	DUK_UNREF(udata);

	DUK_BW_ENSURE(tfm_ctx->thr, &tfm_ctx->bw, 6);

	if (cp < 0) {
		goto esc_error;
	} else if ((cp < 0x80L) && DUK__CHECK_BITMASK(duk__escape_unescaped_table, cp)) {
		DUK_BW_WRITE_RAW_U8(tfm_ctx->thr, &tfm_ctx->bw, (duk_uint8_t) cp);
	} else if (cp < 0x100L) {
		DUK_BW_WRITE_RAW_U8_3(tfm_ctx->thr,
		                      &tfm_ctx->bw,
		                      (duk_uint8_t) DUK_ASC_PERCENT,
		                      (duk_uint8_t) duk_uc_nybbles[cp >> 4],
		                      (duk_uint8_t) duk_uc_nybbles[cp & 0x0f]);
	} else if (cp < 0x10000L) {
		DUK_BW_WRITE_RAW_U8_6(tfm_ctx->thr,
		                      &tfm_ctx->bw,
		                      (duk_uint8_t) DUK_ASC_PERCENT,
		                      (duk_uint8_t) DUK_ASC_LC_U,
		                      (duk_uint8_t) duk_uc_nybbles[cp >> 12],
		                      (duk_uint8_t) duk_uc_nybbles[(cp >> 8) & 0x0f],
		                      (duk_uint8_t) duk_uc_nybbles[(cp >> 4) & 0x0f],
		                      (duk_uint8_t) duk_uc_nybbles[cp & 0x0f]);
	} else {
		/* Characters outside BMP cannot be escape()'d.  We could
		 * encode them as surrogate pairs (for codepoints inside
		 * valid UTF-8 range, but not extended UTF-8).  Because
		 * escape() and unescape() are legacy functions, we don't.
		 */
		goto esc_error;
	}

	return;

 esc_error:
	DUK_ERROR_TYPE(tfm_ctx->thr, DUK_STR_INVALID_INPUT);
	DUK_WO_NORETURN(return;);
}

DUK_LOCAL void duk__transform_callback_unescape(duk__transform_context *tfm_ctx, const void *udata, duk_codepoint_t cp) {
	duk_small_int_t t;

	DUK_UNREF(udata);

	if (cp == (duk_codepoint_t) '%') {
		const duk_uint8_t *p = tfm_ctx->p;
		duk_size_t left = (duk_size_t) (tfm_ctx->p_end - p);  /* bytes left */

		if (left >= 5 && p[0] == 'u' &&
		    ((t = duk__decode_hex_escape(p + 1, 4)) >= 0)) {
			cp = (duk_codepoint_t) t;
			tfm_ctx->p += 5;
		} else if (left >= 2 &&
		           ((t = duk__decode_hex_escape(p, 2)) >= 0)) {
			cp = (duk_codepoint_t) t;
			tfm_ctx->p += 2;
		}
	}

	DUK_BW_WRITE_ENSURE_XUTF8(tfm_ctx->thr, &tfm_ctx->bw, cp);
}
#endif  /* DUK_USE_SECTION_B */

/*
 *  Eval
 *
 *  Eval needs to handle both a "direct eval" and an "indirect eval".
 *  Direct eval handling needs access to the caller's activation so that its
 *  lexical environment can be accessed.  A direct eval is only possible from
 *  ECMAScript code; an indirect eval call is possible also from C code.
 *  When an indirect eval call is made from C code, there may not be a
 *  calling activation at all which needs careful handling.
 */

DUK_INTERNAL duk_ret_t duk_bi_global_object_eval(duk_hthread *thr) {
	duk_hstring *h;
	duk_activation *act_caller;
	duk_activation *act_eval;
	duk_hcompfunc *func;
	duk_hobject *outer_lex_env;
	duk_hobject *outer_var_env;
	duk_bool_t this_to_global = 1;
	duk_small_uint_t comp_flags;
	duk_int_t level = -2;
	duk_small_uint_t call_flags;

	DUK_ASSERT(duk_get_top(thr) == 1 || duk_get_top(thr) == 2);  /* 2 when called by debugger */
	DUK_ASSERT(thr->callstack_top >= 1);  /* at least this function exists */
	DUK_ASSERT(thr->callstack_curr != NULL);
	DUK_ASSERT((thr->callstack_curr->flags & DUK_ACT_FLAG_DIRECT_EVAL) == 0 || /* indirect eval */
	           (thr->callstack_top >= 2));  /* if direct eval, calling activation must exist */

	/*
	 *  callstack_top - 1 --> this function
	 *  callstack_top - 2 --> caller (may not exist)
	 *
	 *  If called directly from C, callstack_top might be 1.  If calling
	 *  activation doesn't exist, call must be indirect.
	 */

	h = duk_get_hstring_notsymbol(thr, 0);
	if (!h) {
		/* Symbol must be returned as is, like any non-string values. */
		return 1;  /* return arg as-is */
	}

#if defined(DUK_USE_DEBUGGER_SUPPORT)
	/* NOTE: level is used only by the debugger and should never be present
	 * for an ECMAScript eval().
	 */
	DUK_ASSERT(level == -2);  /* by default, use caller's environment */
	if (duk_get_top(thr) >= 2 && duk_is_number(thr, 1)) {
		level = duk_get_int(thr, 1);
	}
	DUK_ASSERT(level <= -2);  /* This is guaranteed by debugger code. */
#endif

	/* [ source ] */

	comp_flags = DUK_COMPILE_EVAL;
	act_eval = thr->callstack_curr;  /* this function */
	DUK_ASSERT(act_eval != NULL);
	act_caller = duk_hthread_get_activation_for_level(thr, level);
	if (act_caller != NULL) {
		/* Have a calling activation, check for direct eval (otherwise
		 * assume indirect eval.
		 */
		if ((act_caller->flags & DUK_ACT_FLAG_STRICT) &&
		    (act_eval->flags & DUK_ACT_FLAG_DIRECT_EVAL)) {
			/* Only direct eval inherits strictness from calling code
			 * (E5.1 Section 10.1.1).
			 */
			comp_flags |= DUK_COMPILE_STRICT;
		}
	} else {
		DUK_ASSERT((act_eval->flags & DUK_ACT_FLAG_DIRECT_EVAL) == 0);
	}

	duk_push_hstring_stridx(thr, DUK_STRIDX_INPUT);  /* XXX: copy from caller? */
	duk_js_compile(thr,
	               (const duk_uint8_t *) DUK_HSTRING_GET_DATA(h),
	               (duk_size_t) DUK_HSTRING_GET_BYTELEN(h),
	               comp_flags);
	func = (duk_hcompfunc *) duk_known_hobject(thr, -1);
	DUK_ASSERT(DUK_HOBJECT_IS_COMPFUNC((duk_hobject *) func));

	/* [ source template ] */

	/* E5 Section 10.4.2 */

	if (act_eval->flags & DUK_ACT_FLAG_DIRECT_EVAL) {
		DUK_ASSERT(thr->callstack_top >= 2);
		DUK_ASSERT(act_caller != NULL);
		if (act_caller->lex_env == NULL) {
			DUK_ASSERT(act_caller->var_env == NULL);
			DUK_DDD(DUK_DDDPRINT("delayed environment initialization"));

			/* this may have side effects, so re-lookup act */
			duk_js_init_activation_environment_records_delayed(thr, act_caller);
		}
		DUK_ASSERT(act_caller->lex_env != NULL);
		DUK_ASSERT(act_caller->var_env != NULL);

		this_to_global = 0;

		if (DUK_HOBJECT_HAS_STRICT((duk_hobject *) func)) {
			duk_hdecenv *new_env;
			duk_hobject *act_lex_env;

			DUK_DDD(DUK_DDDPRINT("direct eval call to a strict function -> "
			                     "var_env and lex_env to a fresh env, "
			                     "this_binding to caller's this_binding"));

			act_lex_env = act_caller->lex_env;

			new_env = duk_hdecenv_alloc(thr,
			                            DUK_HOBJECT_FLAG_EXTENSIBLE |
			                            DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_DECENV));
			DUK_ASSERT(new_env != NULL);
			duk_push_hobject(thr, (duk_hobject *) new_env);

			DUK_ASSERT(DUK_HOBJECT_GET_PROTOTYPE(thr->heap, (duk_hobject *) new_env) == NULL);
			DUK_HOBJECT_SET_PROTOTYPE(thr->heap, (duk_hobject *) new_env, act_lex_env);
			DUK_HOBJECT_INCREF_ALLOWNULL(thr, act_lex_env);
			DUK_DDD(DUK_DDDPRINT("new_env allocated: %!iO", (duk_heaphdr *) new_env));

			outer_lex_env = (duk_hobject *) new_env;
			outer_var_env = (duk_hobject *) new_env;

			duk_insert(thr, 0);  /* stash to bottom of value stack to keep new_env reachable for duration of eval */

			/* compiler's responsibility */
			DUK_ASSERT(DUK_HOBJECT_HAS_NEWENV((duk_hobject *) func));
		} else {
			DUK_DDD(DUK_DDDPRINT("direct eval call to a non-strict function -> "
			                     "var_env and lex_env to caller's envs, "
			                     "this_binding to caller's this_binding"));

			outer_lex_env = act_caller->lex_env;
			outer_var_env = act_caller->var_env;

			/* compiler's responsibility */
			DUK_ASSERT(!DUK_HOBJECT_HAS_NEWENV((duk_hobject *) func));
		}
	} else {
		DUK_DDD(DUK_DDDPRINT("indirect eval call -> var_env and lex_env to "
		                     "global object, this_binding to global object"));

		this_to_global = 1;
		outer_lex_env = thr->builtins[DUK_BIDX_GLOBAL_ENV];
		outer_var_env = thr->builtins[DUK_BIDX_GLOBAL_ENV];
	}

	/* Eval code doesn't need an automatic .prototype object. */
	duk_js_push_closure(thr, func, outer_var_env, outer_lex_env, 0 /*add_auto_proto*/);

	/* [ env? source template closure ] */

	if (this_to_global) {
		DUK_ASSERT(thr->builtins[DUK_BIDX_GLOBAL] != NULL);
		duk_push_hobject_bidx(thr, DUK_BIDX_GLOBAL);
	} else {
		duk_tval *tv;
		DUK_ASSERT(thr->callstack_top >= 2);
		DUK_ASSERT(act_caller != NULL);
		tv = (duk_tval *) (void *) ((duk_uint8_t *) thr->valstack + act_caller->bottom_byteoff - sizeof(duk_tval));  /* this is just beneath bottom */
		DUK_ASSERT(tv >= thr->valstack);
		duk_push_tval(thr, tv);
	}

	DUK_DDD(DUK_DDDPRINT("eval -> lex_env=%!iO, var_env=%!iO, this_binding=%!T",
	                     (duk_heaphdr *) outer_lex_env,
	                     (duk_heaphdr *) outer_var_env,
	                     duk_get_tval(thr, -1)));

	/* [ env? source template closure this ] */

	call_flags = 0;
	if (act_eval->flags & DUK_ACT_FLAG_DIRECT_EVAL) {
		/* Set DIRECT_EVAL flag for the call; it's not strictly
		 * needed for the 'inner' eval call (the eval body) but
		 * current new.target implementation expects to find it
		 * so it can traverse direct eval chains up to the real
		 * calling function.
		 */
		call_flags |= DUK_CALL_FLAG_DIRECT_EVAL;
	}
	duk_handle_call_unprotected_nargs(thr, 0, call_flags);

	/* [ env? source template result ] */

	return 1;
}

/*
 *  Parsing of ints and floats
 */

#if defined(DUK_USE_GLOBAL_BUILTIN)
DUK_INTERNAL duk_ret_t duk_bi_global_object_parse_int(duk_hthread *thr) {
	duk_int32_t radix;
	duk_small_uint_t s2n_flags;

	DUK_ASSERT_TOP(thr, 2);
	duk_to_string(thr, 0);  /* Reject symbols. */

	radix = duk_to_int32(thr, 1);

	/* While parseInt() recognizes 0xdeadbeef, it doesn't recognize
	 * ES2015 0o123 or 0b10001.
	 */
	s2n_flags = DUK_S2N_FLAG_TRIM_WHITE |
	            DUK_S2N_FLAG_ALLOW_GARBAGE |
	            DUK_S2N_FLAG_ALLOW_PLUS |
	            DUK_S2N_FLAG_ALLOW_MINUS |
	            DUK_S2N_FLAG_ALLOW_LEADING_ZERO |
	            DUK_S2N_FLAG_ALLOW_AUTO_HEX_INT;

	/* Specification stripPrefix maps to DUK_S2N_FLAG_ALLOW_AUTO_HEX_INT.
	 *
	 * Don't autodetect octals (from leading zeroes), require user code to
	 * provide an explicit radix 8 for parsing octal.  See write-up from Mozilla:
	 * https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global_Objects/parseInt#ECMAScript_5_Removes_Octal_Interpretation
	 */

	if (radix != 0) {
		if (radix < 2 || radix > 36) {
			goto ret_nan;
		}
		if (radix != 16) {
			s2n_flags &= ~DUK_S2N_FLAG_ALLOW_AUTO_HEX_INT;
		}
	} else {
		radix = 10;
	}

	duk_dup_0(thr);
	duk_numconv_parse(thr, (duk_small_int_t) radix, s2n_flags);
	return 1;

 ret_nan:
	duk_push_nan(thr);
	return 1;
}
#endif  /* DUK_USE_GLOBAL_BUILTIN */

#if defined(DUK_USE_GLOBAL_BUILTIN)
DUK_INTERNAL duk_ret_t duk_bi_global_object_parse_float(duk_hthread *thr) {
	duk_small_uint_t s2n_flags;

	DUK_ASSERT_TOP(thr, 1);
	duk_to_string(thr, 0);  /* Reject symbols. */

	/* XXX: check flags */
	s2n_flags = DUK_S2N_FLAG_TRIM_WHITE |
	            DUK_S2N_FLAG_ALLOW_EXP |
	            DUK_S2N_FLAG_ALLOW_GARBAGE |
	            DUK_S2N_FLAG_ALLOW_PLUS |
	            DUK_S2N_FLAG_ALLOW_MINUS |
	            DUK_S2N_FLAG_ALLOW_INF |
	            DUK_S2N_FLAG_ALLOW_FRAC |
	            DUK_S2N_FLAG_ALLOW_NAKED_FRAC |
	            DUK_S2N_FLAG_ALLOW_EMPTY_FRAC |
	            DUK_S2N_FLAG_ALLOW_LEADING_ZERO;

	duk_numconv_parse(thr, 10 /*radix*/, s2n_flags);
	return 1;
}
#endif  /* DUK_USE_GLOBAL_BUILTIN */

/*
 *  Number checkers
 */

#if defined(DUK_USE_GLOBAL_BUILTIN)
DUK_INTERNAL duk_ret_t duk_bi_global_object_is_nan(duk_hthread *thr) {
	duk_double_t d = duk_to_number(thr, 0);
	duk_push_boolean(thr, (duk_bool_t) DUK_ISNAN(d));
	return 1;
}
#endif  /* DUK_USE_GLOBAL_BUILTIN */

#if defined(DUK_USE_GLOBAL_BUILTIN)
DUK_INTERNAL duk_ret_t duk_bi_global_object_is_finite(duk_hthread *thr) {
	duk_double_t d = duk_to_number(thr, 0);
	duk_push_boolean(thr, (duk_bool_t) DUK_ISFINITE(d));
	return 1;
}
#endif  /* DUK_USE_GLOBAL_BUILTIN */

/*
 *  URI handling
 */

#if defined(DUK_USE_GLOBAL_BUILTIN)
DUK_INTERNAL duk_ret_t duk_bi_global_object_decode_uri(duk_hthread *thr) {
	return duk__transform_helper(thr, duk__transform_callback_decode_uri, (const void *) duk__decode_uri_reserved_table);
}

DUK_INTERNAL duk_ret_t duk_bi_global_object_decode_uri_component(duk_hthread *thr) {
	return duk__transform_helper(thr, duk__transform_callback_decode_uri, (const void *) duk__decode_uri_component_reserved_table);
}

DUK_INTERNAL duk_ret_t duk_bi_global_object_encode_uri(duk_hthread *thr) {
	return duk__transform_helper(thr, duk__transform_callback_encode_uri, (const void *) duk__encode_uriunescaped_table);
}

DUK_INTERNAL duk_ret_t duk_bi_global_object_encode_uri_component(duk_hthread *thr) {
	return duk__transform_helper(thr, duk__transform_callback_encode_uri, (const void *) duk__encode_uricomponent_unescaped_table);
}

#if defined(DUK_USE_SECTION_B)
DUK_INTERNAL duk_ret_t duk_bi_global_object_escape(duk_hthread *thr) {
	return duk__transform_helper(thr, duk__transform_callback_escape, (const void *) NULL);
}

DUK_INTERNAL duk_ret_t duk_bi_global_object_unescape(duk_hthread *thr) {
	return duk__transform_helper(thr, duk__transform_callback_unescape, (const void *) NULL);
}
#endif  /* DUK_USE_SECTION_B */
#endif  /* DUK_USE_GLOBAL_BUILTIN */

/* automatic undefs */
#undef DUK__CHECK_BITMASK
#undef DUK__MKBITS
/*
 *  JSON built-ins.
 *
 *  See doc/json.rst.
 *
 *  Codepoints are handled as duk_uint_fast32_t to ensure that the full
 *  unsigned 32-bit range is supported.  This matters to e.g. JX.
 *
 *  Input parsing doesn't do an explicit end-of-input check at all.  This is
 *  safe: input string data is always NUL-terminated (0x00) and valid JSON
 *  inputs never contain plain NUL characters, so that as long as syntax checks
 *  are correct, we'll never read past the NUL.  This approach reduces code size
 *  and improves parsing performance, but it's critical that syntax checks are
 *  indeed correct!
 */

/* #include duk_internal.h -> already included */

#if defined(DUK_USE_JSON_SUPPORT)

/*
 *  Local defines and forward declarations.
 */

#define DUK__JSON_DECSTR_BUFSIZE 128
#define DUK__JSON_DECSTR_CHUNKSIZE 64
#define DUK__JSON_ENCSTR_CHUNKSIZE 64
#define DUK__JSON_STRINGIFY_BUFSIZE 128
#define DUK__JSON_MAX_ESC_LEN 10  /* '\Udeadbeef' */

DUK_LOCAL_DECL void duk__dec_syntax_error(duk_json_dec_ctx *js_ctx);
DUK_LOCAL_DECL void duk__dec_eat_white(duk_json_dec_ctx *js_ctx);
#if defined(DUK_USE_JX)
DUK_LOCAL_DECL duk_uint8_t duk__dec_peek(duk_json_dec_ctx *js_ctx);
#endif
DUK_LOCAL_DECL duk_uint8_t duk__dec_get(duk_json_dec_ctx *js_ctx);
DUK_LOCAL_DECL duk_uint8_t duk__dec_get_nonwhite(duk_json_dec_ctx *js_ctx);
DUK_LOCAL_DECL duk_uint_fast32_t duk__dec_decode_hex_escape(duk_json_dec_ctx *js_ctx, duk_small_uint_t n);
DUK_LOCAL_DECL void duk__dec_req_stridx(duk_json_dec_ctx *js_ctx, duk_small_uint_t stridx);
DUK_LOCAL_DECL void duk__dec_string(duk_json_dec_ctx *js_ctx);
#if defined(DUK_USE_JX)
DUK_LOCAL_DECL void duk__dec_plain_string(duk_json_dec_ctx *js_ctx);
DUK_LOCAL_DECL void duk__dec_pointer(duk_json_dec_ctx *js_ctx);
DUK_LOCAL_DECL void duk__dec_buffer(duk_json_dec_ctx *js_ctx);
#endif
DUK_LOCAL_DECL void duk__dec_number(duk_json_dec_ctx *js_ctx);
DUK_LOCAL_DECL void duk__dec_objarr_entry(duk_json_dec_ctx *js_ctx);
DUK_LOCAL_DECL void duk__dec_objarr_exit(duk_json_dec_ctx *js_ctx);
DUK_LOCAL_DECL void duk__dec_object(duk_json_dec_ctx *js_ctx);
DUK_LOCAL_DECL void duk__dec_array(duk_json_dec_ctx *js_ctx);
DUK_LOCAL_DECL void duk__dec_value(duk_json_dec_ctx *js_ctx);
DUK_LOCAL_DECL void duk__dec_reviver_walk(duk_json_dec_ctx *js_ctx);

DUK_LOCAL_DECL void duk__emit_1(duk_json_enc_ctx *js_ctx, duk_uint_fast8_t ch);
DUK_LOCAL_DECL void duk__emit_2(duk_json_enc_ctx *js_ctx, duk_uint_fast8_t ch1, duk_uint_fast8_t ch2);
DUK_LOCAL_DECL void duk__unemit_1(duk_json_enc_ctx *js_ctx);
DUK_LOCAL_DECL void duk__emit_hstring(duk_json_enc_ctx *js_ctx, duk_hstring *h);
#if defined(DUK_USE_FASTINT)
DUK_LOCAL_DECL void duk__emit_cstring(duk_json_enc_ctx *js_ctx, const char *p);
#endif
DUK_LOCAL_DECL void duk__emit_stridx(duk_json_enc_ctx *js_ctx, duk_small_uint_t stridx);
DUK_LOCAL_DECL duk_uint8_t *duk__emit_esc_auto_fast(duk_json_enc_ctx *js_ctx, duk_uint_fast32_t cp, duk_uint8_t *q);
DUK_LOCAL_DECL void duk__enc_key_autoquote(duk_json_enc_ctx *js_ctx, duk_hstring *k);
DUK_LOCAL_DECL void duk__enc_quote_string(duk_json_enc_ctx *js_ctx, duk_hstring *h_str);
DUK_LOCAL_DECL void duk__enc_objarr_entry(duk_json_enc_ctx *js_ctx, duk_idx_t *entry_top);
DUK_LOCAL_DECL void duk__enc_objarr_exit(duk_json_enc_ctx *js_ctx, duk_idx_t *entry_top);
DUK_LOCAL_DECL void duk__enc_object(duk_json_enc_ctx *js_ctx);
DUK_LOCAL_DECL void duk__enc_array(duk_json_enc_ctx *js_ctx);
DUK_LOCAL_DECL duk_bool_t duk__enc_value(duk_json_enc_ctx *js_ctx, duk_idx_t idx_holder);
DUK_LOCAL_DECL duk_bool_t duk__enc_allow_into_proplist(duk_tval *tv);
DUK_LOCAL_DECL void duk__enc_double(duk_json_enc_ctx *js_ctx);
#if defined(DUK_USE_FASTINT)
DUK_LOCAL_DECL void duk__enc_fastint_tval(duk_json_enc_ctx *js_ctx, duk_tval *tv);
#endif
#if defined(DUK_USE_JX) || defined(DUK_USE_JC)
DUK_LOCAL_DECL void duk__enc_buffer_jx_jc(duk_json_enc_ctx *js_ctx, duk_hbuffer *h);
DUK_LOCAL_DECL void duk__enc_pointer(duk_json_enc_ctx *js_ctx, void *ptr);
#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
DUK_LOCAL_DECL void duk__enc_bufobj(duk_json_enc_ctx *js_ctx, duk_hbufobj *h_bufobj);
#endif
#endif
#if defined(DUK_USE_JSON_STRINGIFY_FASTPATH)
DUK_LOCAL_DECL void duk__enc_buffer_json_fastpath(duk_json_enc_ctx *js_ctx, duk_hbuffer *h);
#endif
DUK_LOCAL_DECL void duk__enc_newline_indent(duk_json_enc_ctx *js_ctx, duk_uint_t depth);

/*
 *  Helper tables
 */

#if defined(DUK_USE_JSON_QUOTESTRING_FASTPATH)
DUK_LOCAL const duk_uint8_t duk__json_quotestr_lookup[256] = {
	/* 0x00 ... 0x7f: as is
	 * 0x80: escape generically
	 * 0x81: slow path
	 * 0xa0 ... 0xff: backslash + one char
	 */

	0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0xe2, 0xf4, 0xee, 0x80, 0xe6, 0xf2, 0x80, 0x80,
	0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80,
	0x20, 0x21, 0xa2, 0x23, 0x24, 0x25, 0x26, 0x27, 0x28, 0x29, 0x2a, 0x2b, 0x2c, 0x2d, 0x2e, 0x2f,
	0x30, 0x31, 0x32, 0x33, 0x34, 0x35, 0x36, 0x37, 0x38, 0x39, 0x3a, 0x3b, 0x3c, 0x3d, 0x3e, 0x3f,
	0x40, 0x41, 0x42, 0x43, 0x44, 0x45, 0x46, 0x47, 0x48, 0x49, 0x4a, 0x4b, 0x4c, 0x4d, 0x4e, 0x4f,
	0x50, 0x51, 0x52, 0x53, 0x54, 0x55, 0x56, 0x57, 0x58, 0x59, 0x5a, 0x5b, 0xdc, 0x5d, 0x5e, 0x5f,
	0x60, 0x61, 0x62, 0x63, 0x64, 0x65, 0x66, 0x67, 0x68, 0x69, 0x6a, 0x6b, 0x6c, 0x6d, 0x6e, 0x6f,
	0x70, 0x71, 0x72, 0x73, 0x74, 0x75, 0x76, 0x77, 0x78, 0x79, 0x7a, 0x7b, 0x7c, 0x7d, 0x7e, 0x81,
	0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81,
	0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81,
	0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81,
	0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81,
	0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81,
	0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81,
	0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81,
	0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81, 0x81
};
#else  /* DUK_USE_JSON_QUOTESTRING_FASTPATH */
DUK_LOCAL const duk_uint8_t duk__json_quotestr_esc[14] = {
	DUK_ASC_NUL, DUK_ASC_NUL, DUK_ASC_NUL, DUK_ASC_NUL,
	DUK_ASC_NUL, DUK_ASC_NUL, DUK_ASC_NUL, DUK_ASC_NUL,
	DUK_ASC_LC_B, DUK_ASC_LC_T, DUK_ASC_LC_N, DUK_ASC_NUL,
	DUK_ASC_LC_F, DUK_ASC_LC_R
};
#endif  /* DUK_USE_JSON_QUOTESTRING_FASTPATH */

#if defined(DUK_USE_JSON_DECSTRING_FASTPATH)
DUK_LOCAL const duk_uint8_t duk__json_decstr_lookup[256] = {
	/* 0x00: slow path
	 * other: as is
	 */
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x20, 0x21, 0x00, 0x23, 0x24, 0x25, 0x26, 0x27, 0x28, 0x29, 0x2a, 0x2b, 0x2c, 0x2d, 0x2e, 0x2f,
	0x30, 0x31, 0x32, 0x33, 0x34, 0x35, 0x36, 0x37, 0x38, 0x39, 0x3a, 0x3b, 0x3c, 0x3d, 0x3e, 0x3f,
	0x40, 0x41, 0x42, 0x43, 0x44, 0x45, 0x46, 0x47, 0x48, 0x49, 0x4a, 0x4b, 0x4c, 0x4d, 0x4e, 0x4f,
	0x50, 0x51, 0x52, 0x53, 0x54, 0x55, 0x56, 0x57, 0x58, 0x59, 0x5a, 0x5b, 0x00, 0x5d, 0x5e, 0x5f,
	0x60, 0x61, 0x62, 0x63, 0x64, 0x65, 0x66, 0x67, 0x68, 0x69, 0x6a, 0x6b, 0x6c, 0x6d, 0x6e, 0x6f,
	0x70, 0x71, 0x72, 0x73, 0x74, 0x75, 0x76, 0x77, 0x78, 0x79, 0x7a, 0x7b, 0x7c, 0x7d, 0x7e, 0x7f,
	0x80, 0x81, 0x82, 0x83, 0x84, 0x85, 0x86, 0x87, 0x88, 0x89, 0x8a, 0x8b, 0x8c, 0x8d, 0x8e, 0x8f,
	0x90, 0x91, 0x92, 0x93, 0x94, 0x95, 0x96, 0x97, 0x98, 0x99, 0x9a, 0x9b, 0x9c, 0x9d, 0x9e, 0x9f,
	0xa0, 0xa1, 0xa2, 0xa3, 0xa4, 0xa5, 0xa6, 0xa7, 0xa8, 0xa9, 0xaa, 0xab, 0xac, 0xad, 0xae, 0xaf,
	0xb0, 0xb1, 0xb2, 0xb3, 0xb4, 0xb5, 0xb6, 0xb7, 0xb8, 0xb9, 0xba, 0xbb, 0xbc, 0xbd, 0xbe, 0xbf,
	0xc0, 0xc1, 0xc2, 0xc3, 0xc4, 0xc5, 0xc6, 0xc7, 0xc8, 0xc9, 0xca, 0xcb, 0xcc, 0xcd, 0xce, 0xcf,
	0xd0, 0xd1, 0xd2, 0xd3, 0xd4, 0xd5, 0xd6, 0xd7, 0xd8, 0xd9, 0xda, 0xdb, 0xdc, 0xdd, 0xde, 0xdf,
	0xe0, 0xe1, 0xe2, 0xe3, 0xe4, 0xe5, 0xe6, 0xe7, 0xe8, 0xe9, 0xea, 0xeb, 0xec, 0xed, 0xee, 0xef,
	0xf0, 0xf1, 0xf2, 0xf3, 0xf4, 0xf5, 0xf6, 0xf7, 0xf8, 0xf9, 0xfa, 0xfb, 0xfc, 0xfd, 0xfe, 0xff
};
#endif  /* DUK_USE_JSON_DECSTRING_FASTPATH */

#if defined(DUK_USE_JSON_EATWHITE_FASTPATH)
DUK_LOCAL const duk_uint8_t duk__json_eatwhite_lookup[256] = {
	/* 0x00: finish (non-white)
	 * 0x01: continue
	 */
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x01, 0x01, 0x00, 0x00, 0x01, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x01, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00
};
#endif  /* DUK_USE_JSON_EATWHITE_FASTPATH */

#if defined(DUK_USE_JSON_DECNUMBER_FASTPATH)
DUK_LOCAL const duk_uint8_t duk__json_decnumber_lookup[256] = {
	/* 0x00: finish (not part of number)
	 * 0x01: continue
	 */
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x01, 0x00, 0x01, 0x01, 0x00,
	0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00
};
#endif  /* DUK_USE_JSON_DECNUMBER_FASTPATH */

/*
 *  Parsing implementation.
 *
 *  JSON lexer is now separate from duk_lexer.c because there are numerous
 *  small differences making it difficult to share the lexer.
 *
 *  The parser here works with raw bytes directly; this works because all
 *  JSON delimiters are ASCII characters.  Invalid xUTF-8 encoded values
 *  inside strings will be passed on without normalization; this is not a
 *  compliance concern because compliant inputs will always be valid
 *  CESU-8 encodings.
 */

DUK_LOCAL void duk__dec_syntax_error(duk_json_dec_ctx *js_ctx) {
	/* Shared handler to minimize parser size.  Cause will be
	 * hidden, unfortunately, but we'll have an offset which
	 * is often quite enough.
	 */
	DUK_ERROR_FMT1(js_ctx->thr, DUK_ERR_SYNTAX_ERROR, DUK_STR_FMT_INVALID_JSON,
	               (long) (js_ctx->p - js_ctx->p_start));
	DUK_WO_NORETURN(return;);
}

DUK_LOCAL void duk__dec_eat_white(duk_json_dec_ctx *js_ctx) {
	const duk_uint8_t *p;
	duk_uint8_t t;

	p = js_ctx->p;
	for (;;) {
		DUK_ASSERT(p <= js_ctx->p_end);
		t = *p;

#if defined(DUK_USE_JSON_EATWHITE_FASTPATH)
		/* This fast path is pretty marginal in practice.
		 * XXX: candidate for removal.
		 */
		DUK_ASSERT(duk__json_eatwhite_lookup[0x00] == 0x00);  /* end-of-input breaks */
		if (duk__json_eatwhite_lookup[t] == 0) {
			break;
		}
#else  /* DUK_USE_JSON_EATWHITE_FASTPATH */
		if (!(t == 0x20 || t == 0x0a || t == 0x0d || t == 0x09)) {
			/* NUL also comes here.  Comparison order matters, 0x20
			 * is most common whitespace.
			 */
			break;
		}
#endif  /* DUK_USE_JSON_EATWHITE_FASTPATH */
		p++;
	}
	js_ctx->p = p;
}

#if defined(DUK_USE_JX)
DUK_LOCAL duk_uint8_t duk__dec_peek(duk_json_dec_ctx *js_ctx) {
	DUK_ASSERT(js_ctx->p <= js_ctx->p_end);
	return *js_ctx->p;
}
#endif

DUK_LOCAL duk_uint8_t duk__dec_get(duk_json_dec_ctx *js_ctx) {
	DUK_ASSERT(js_ctx->p <= js_ctx->p_end);
	return *js_ctx->p++;
}

DUK_LOCAL duk_uint8_t duk__dec_get_nonwhite(duk_json_dec_ctx *js_ctx) {
	duk__dec_eat_white(js_ctx);
	return duk__dec_get(js_ctx);
}

/* For JX, expressing the whole unsigned 32-bit range matters. */
DUK_LOCAL duk_uint_fast32_t duk__dec_decode_hex_escape(duk_json_dec_ctx *js_ctx, duk_small_uint_t n) {
	duk_small_uint_t i;
	duk_uint_fast32_t res = 0;
	duk_uint8_t x;
	duk_small_int_t t;

	for (i = 0; i < n; i++) {
		/* XXX: share helper from lexer; duk_lexer.c / hexval(). */

		x = duk__dec_get(js_ctx);
		DUK_DDD(DUK_DDDPRINT("decode_hex_escape: i=%ld, n=%ld, res=%ld, x=%ld",
		                     (long) i, (long) n, (long) res, (long) x));

		/* x == 0x00 (EOF) causes syntax_error */
		DUK_ASSERT(duk_hex_dectab[0] == -1);
		t = duk_hex_dectab[x & 0xff];
		if (DUK_LIKELY(t >= 0)) {
			res = (res * 16) + (duk_uint_fast32_t) t;
		} else {
			/* catches EOF and invalid digits */
			goto syntax_error;
		}
	}

	DUK_DDD(DUK_DDDPRINT("final hex decoded value: %ld", (long) res));
	return res;

 syntax_error:
	duk__dec_syntax_error(js_ctx);
	DUK_UNREACHABLE();
	return 0;
}

DUK_LOCAL void duk__dec_req_stridx(duk_json_dec_ctx *js_ctx, duk_small_uint_t stridx) {
	duk_hstring *h;
	const duk_uint8_t *p;
	duk_uint8_t x, y;

	/* First character has already been eaten and checked by the caller.
	 * We can scan until a NUL in stridx string because no built-in strings
	 * have internal NULs.
	 */

	DUK_ASSERT_STRIDX_VALID(stridx);
	h = DUK_HTHREAD_GET_STRING(js_ctx->thr, stridx);
	DUK_ASSERT(h != NULL);

	p = (const duk_uint8_t *) DUK_HSTRING_GET_DATA(h) + 1;
	DUK_ASSERT(*(js_ctx->p - 1) == *(p - 1));  /* first character has been matched */

	for (;;) {
		x = *p;
		if (x == 0) {
			break;
		}
		y = duk__dec_get(js_ctx);
		if (x != y) {
			/* Catches EOF of JSON input. */
			goto syntax_error;
		}
		p++;
	}

	return;

 syntax_error:
	duk__dec_syntax_error(js_ctx);
	DUK_UNREACHABLE();
}

DUK_LOCAL duk_small_int_t duk__dec_string_escape(duk_json_dec_ctx *js_ctx, duk_uint8_t **ext_p) {
	duk_uint_fast32_t cp;

	/* EOF (-1) will be cast to an unsigned value first
	 * and then re-cast for the switch.  In any case, it
	 * will match the default case (syntax error).
	 */
	cp = (duk_uint_fast32_t) duk__dec_get(js_ctx);
	switch (cp) {
	case DUK_ASC_BACKSLASH: break;
	case DUK_ASC_DOUBLEQUOTE: break;
	case DUK_ASC_SLASH: break;
	case DUK_ASC_LC_T: cp = 0x09; break;
	case DUK_ASC_LC_N: cp = 0x0a; break;
	case DUK_ASC_LC_R: cp = 0x0d; break;
	case DUK_ASC_LC_F: cp = 0x0c; break;
	case DUK_ASC_LC_B: cp = 0x08; break;
	case DUK_ASC_LC_U: {
		cp = duk__dec_decode_hex_escape(js_ctx, 4);
		break;
	}
#if defined(DUK_USE_JX)
	case DUK_ASC_UC_U: {
		if (js_ctx->flag_ext_custom) {
			cp = duk__dec_decode_hex_escape(js_ctx, 8);
		} else {
			return 1;  /* syntax error */
		}
		break;
	}
	case DUK_ASC_LC_X: {
		if (js_ctx->flag_ext_custom) {
			cp = duk__dec_decode_hex_escape(js_ctx, 2);
		} else {
			return 1;  /* syntax error */
		}
		break;
	}
#endif  /* DUK_USE_JX */
	default:
		/* catches EOF (0x00) */
		return 1;  /* syntax error */
	}

	DUK_RAW_WRITE_XUTF8(*ext_p, cp);

	return 0;
}

DUK_LOCAL void duk__dec_string(duk_json_dec_ctx *js_ctx) {
	duk_hthread *thr = js_ctx->thr;
	duk_bufwriter_ctx bw_alloc;
	duk_bufwriter_ctx *bw;
	duk_uint8_t *q;

	/* '"' was eaten by caller */

	/* Note that we currently parse -bytes-, not codepoints.
	 * All non-ASCII extended UTF-8 will encode to bytes >= 0x80,
	 * so they'll simply pass through (valid UTF-8 or not).
	 */

	bw = &bw_alloc;
	DUK_BW_INIT_PUSHBUF(js_ctx->thr, bw, DUK__JSON_DECSTR_BUFSIZE);
	q = DUK_BW_GET_PTR(js_ctx->thr, bw);

#if defined(DUK_USE_JSON_DECSTRING_FASTPATH)
	for (;;) {
		duk_small_uint_t safe;
		duk_uint8_t b, x;
		const duk_uint8_t *p;

		/* Select a safe loop count where no output checks are
		 * needed assuming we won't encounter escapes.  Input
		 * bound checks are not necessary as a NUL (guaranteed)
		 * will cause a SyntaxError before we read out of bounds.
		 */

		safe = DUK__JSON_DECSTR_CHUNKSIZE;

		/* Ensure space for 1:1 output plus one escape. */
		q = DUK_BW_ENSURE_RAW(js_ctx->thr, bw, safe + DUK_UNICODE_MAX_XUTF8_LENGTH, q);

		p = js_ctx->p;  /* temp copy, write back for next loop */
		for (;;) {
			if (safe == 0) {
				js_ctx->p = p;
				break;
			}
			safe--;

			/* End of input (NUL) goes through slow path and causes SyntaxError. */
			DUK_ASSERT(duk__json_decstr_lookup[0] == 0x00);

			b = *p++;
			x = (duk_small_int_t) duk__json_decstr_lookup[b];
			if (DUK_LIKELY(x != 0)) {
				/* Fast path, decode as is. */
				*q++ = b;
			} else if (b == DUK_ASC_DOUBLEQUOTE) {
				js_ctx->p = p;
				goto found_quote;
			} else if (b == DUK_ASC_BACKSLASH) {
				/* We've ensured space for one escaped input; then
				 * bail out and recheck (this makes escape handling
				 * quite slow but it's uncommon).
				 */
				js_ctx->p = p;
				if (duk__dec_string_escape(js_ctx, &q) != 0) {
					goto syntax_error;
				}
				break;
			} else {
				js_ctx->p = p;
				goto syntax_error;
			}
		}
	}
 found_quote:
#else  /* DUK_USE_JSON_DECSTRING_FASTPATH */
	for (;;) {
		duk_uint8_t x;

		q = DUK_BW_ENSURE_RAW(js_ctx->thr, bw, DUK_UNICODE_MAX_XUTF8_LENGTH, q);

		x = duk__dec_get(js_ctx);

		if (x == DUK_ASC_DOUBLEQUOTE) {
			break;
		} else if (x == DUK_ASC_BACKSLASH) {
			if (duk__dec_string_escape(js_ctx, &q) != 0) {
				goto syntax_error;
			}
		} else if (x < 0x20) {
			/* catches EOF (NUL) */
			goto syntax_error;
		} else {
			*q++ = (duk_uint8_t) x;
		}
	}
#endif  /* DUK_USE_JSON_DECSTRING_FASTPATH */

	DUK_BW_SETPTR_AND_COMPACT(js_ctx->thr, bw, q);
	(void) duk_buffer_to_string(thr, -1);  /* Safe if input string is safe. */

	/* [ ... str ] */

	return;

 syntax_error:
	duk__dec_syntax_error(js_ctx);
	DUK_UNREACHABLE();
}

#if defined(DUK_USE_JX)
/* Decode a plain string consisting entirely of identifier characters.
 * Used to parse plain keys (e.g. "foo: 123").
 */
DUK_LOCAL void duk__dec_plain_string(duk_json_dec_ctx *js_ctx) {
	duk_hthread *thr = js_ctx->thr;
	const duk_uint8_t *p;
	duk_small_int_t x;

	/* Caller has already eaten the first char so backtrack one byte. */

	js_ctx->p--;  /* safe */
	p = js_ctx->p;

	/* Here again we parse bytes, and non-ASCII UTF-8 will cause end of
	 * parsing (which is correct except if there are non-shortest encodings).
	 * There is also no need to check explicitly for end of input buffer as
	 * the input is NUL padded and NUL will exit the parsing loop.
	 *
	 * Because no unescaping takes place, we can just scan to the end of the
	 * plain string and intern from the input buffer.
	 */

	for (;;) {
		x = *p;

		/* There is no need to check the first character specially here
		 * (i.e. reject digits): the caller only accepts valid initial
		 * characters and won't call us if the first character is a digit.
		 * This also ensures that the plain string won't be empty.
		 */

		if (!duk_unicode_is_identifier_part((duk_codepoint_t) x)) {
			break;
		}
		p++;
	}

	duk_push_lstring(thr, (const char *) js_ctx->p, (duk_size_t) (p - js_ctx->p));
	js_ctx->p = p;

	/* [ ... str ] */
}
#endif  /* DUK_USE_JX */

#if defined(DUK_USE_JX)
DUK_LOCAL void duk__dec_pointer(duk_json_dec_ctx *js_ctx) {
	duk_hthread *thr = js_ctx->thr;
	const duk_uint8_t *p;
	duk_small_int_t x;
	void *voidptr;

	/* Caller has already eaten the first character ('(') which we don't need. */

	p = js_ctx->p;

	for (;;) {
		x = *p;

		/* Assume that the native representation never contains a closing
		 * parenthesis.
		 */

		if (x == DUK_ASC_RPAREN) {
			break;
		} else if (x <= 0) {
			/* NUL term or -1 (EOF), NUL check would suffice */
			goto syntax_error;
		}
		p++;
	}

	/* There is no need to NUL delimit the sscanf() call: trailing garbage is
	 * ignored and there is always a NUL terminator which will force an error
	 * if no error is encountered before it.  It's possible that the scan
	 * would scan further than between [js_ctx->p,p[ though and we'd advance
	 * by less than the scanned value.
	 *
	 * Because pointers are platform specific, a failure to scan a pointer
	 * results in a null pointer which is a better placeholder than a missing
	 * value or an error.
	 */

	voidptr = NULL;
	(void) DUK_SSCANF((const char *) js_ctx->p, DUK_STR_FMT_PTR, &voidptr);
	duk_push_pointer(thr, voidptr);
	js_ctx->p = p + 1;  /* skip ')' */

	/* [ ... ptr ] */

	return;

 syntax_error:
	duk__dec_syntax_error(js_ctx);
	DUK_UNREACHABLE();
}
#endif  /* DUK_USE_JX */

#if defined(DUK_USE_JX)
DUK_LOCAL void duk__dec_buffer(duk_json_dec_ctx *js_ctx) {
	duk_hthread *thr = js_ctx->thr;
	const duk_uint8_t *p;
	duk_uint8_t *buf;
	duk_size_t src_len;
	duk_small_int_t x;

	/* Caller has already eaten the first character ('|') which we don't need. */

	p = js_ctx->p;

	/* XXX: Would be nice to share the fast path loop from duk_hex_decode()
	 * and avoid creating a temporary buffer.  However, there are some
	 * differences which prevent trivial sharing:
	 *
	 *   - Pipe char detection
	 *   - EOF detection
	 *   - Unknown length of input and output
	 *
	 * The best approach here would be a bufwriter and a reasonaly sized
	 * safe inner loop (e.g. 64 output bytes at a time).
	 */

	for (;;) {
		x = *p;

		/* This loop intentionally does not ensure characters are valid
		 * ([0-9a-fA-F]) because the hex decode call below will do that.
		 */
		if (x == DUK_ASC_PIPE) {
			break;
		} else if (x <= 0) {
			/* NUL term or -1 (EOF), NUL check would suffice */
			goto syntax_error;
		}
		p++;
	}

	/* XXX: this is not very nice; unnecessary copy is made. */
	src_len = (duk_size_t) (p - js_ctx->p);
	buf = (duk_uint8_t *) duk_push_fixed_buffer_nozero(thr, src_len);
	DUK_ASSERT(buf != NULL);
	duk_memcpy((void *) buf, (const void *) js_ctx->p, src_len);
	duk_hex_decode(thr, -1);

	js_ctx->p = p + 1;  /* skip '|' */

	/* [ ... buf ] */

	return;

 syntax_error:
	duk__dec_syntax_error(js_ctx);
	DUK_UNREACHABLE();
}
#endif  /* DUK_USE_JX */

/* Parse a number, other than NaN or +/- Infinity */
DUK_LOCAL void duk__dec_number(duk_json_dec_ctx *js_ctx) {
	duk_hthread *thr = js_ctx->thr;
	const duk_uint8_t *p_start;
	const duk_uint8_t *p;
	duk_uint8_t x;
	duk_small_uint_t s2n_flags;

	DUK_DDD(DUK_DDDPRINT("parse_number"));

	p_start = js_ctx->p;

	/* First pass parse is very lenient (e.g. allows '1.2.3') and extracts a
	 * string for strict number parsing.
	 */

	p = js_ctx->p;
	for (;;) {
		x = *p;

		DUK_DDD(DUK_DDDPRINT("parse_number: p_start=%p, p=%p, p_end=%p, x=%ld",
		                     (const void *) p_start, (const void *) p,
		                     (const void *) js_ctx->p_end, (long) x));

#if defined(DUK_USE_JSON_DECNUMBER_FASTPATH)
		/* This fast path is pretty marginal in practice.
		 * XXX: candidate for removal.
		 */
		DUK_ASSERT(duk__json_decnumber_lookup[0x00] == 0x00);  /* end-of-input breaks */
		if (duk__json_decnumber_lookup[x] == 0) {
			break;
		}
#else  /* DUK_USE_JSON_DECNUMBER_FASTPATH */
		if (!((x >= DUK_ASC_0 && x <= DUK_ASC_9) ||
		      (x == DUK_ASC_PERIOD || x == DUK_ASC_LC_E ||
		       x == DUK_ASC_UC_E || x == DUK_ASC_MINUS || x == DUK_ASC_PLUS))) {
			/* Plus sign must be accepted for positive exponents
			 * (e.g. '1.5e+2').  This clause catches NULs.
			 */
			break;
		}
#endif  /* DUK_USE_JSON_DECNUMBER_FASTPATH */
		p++;  /* safe, because matched (NUL causes a break) */
	}
	js_ctx->p = p;

	DUK_ASSERT(js_ctx->p > p_start);
	duk_push_lstring(thr, (const char *) p_start, (duk_size_t) (p - p_start));

	s2n_flags = DUK_S2N_FLAG_ALLOW_EXP |
	            DUK_S2N_FLAG_ALLOW_MINUS |  /* but don't allow leading plus */
	            DUK_S2N_FLAG_ALLOW_FRAC;

	DUK_DDD(DUK_DDDPRINT("parse_number: string before parsing: %!T",
	                     (duk_tval *) duk_get_tval(thr, -1)));
	duk_numconv_parse(thr, 10 /*radix*/, s2n_flags);
	if (duk_is_nan(thr, -1)) {
		duk__dec_syntax_error(js_ctx);
	}
	DUK_ASSERT(duk_is_number(thr, -1));
	DUK_DDD(DUK_DDDPRINT("parse_number: final number: %!T",
	                     (duk_tval *) duk_get_tval(thr, -1)));

	/* [ ... num ] */
}

DUK_LOCAL void duk__dec_objarr_entry(duk_json_dec_ctx *js_ctx) {
	duk_hthread *thr = js_ctx->thr;
	duk_require_stack(thr, DUK_JSON_DEC_REQSTACK);

	/* c recursion check */

	DUK_ASSERT_DISABLE(js_ctx->recursion_depth >= 0);  /* unsigned */
	DUK_ASSERT(js_ctx->recursion_depth <= js_ctx->recursion_limit);
	if (js_ctx->recursion_depth >= js_ctx->recursion_limit) {
		DUK_ERROR_RANGE(thr, DUK_STR_JSONDEC_RECLIMIT);
		DUK_WO_NORETURN(return;);
	}
	js_ctx->recursion_depth++;
}

DUK_LOCAL void duk__dec_objarr_exit(duk_json_dec_ctx *js_ctx) {
	/* c recursion check */

	DUK_ASSERT(js_ctx->recursion_depth > 0);
	DUK_ASSERT(js_ctx->recursion_depth <= js_ctx->recursion_limit);
	js_ctx->recursion_depth--;
}

DUK_LOCAL void duk__dec_object(duk_json_dec_ctx *js_ctx) {
	duk_hthread *thr = js_ctx->thr;
	duk_int_t key_count;  /* XXX: a "first" flag would suffice */
	duk_uint8_t x;

	DUK_DDD(DUK_DDDPRINT("parse_object"));

	duk__dec_objarr_entry(js_ctx);

	duk_push_object(thr);

	/* Initial '{' has been checked and eaten by caller. */

	key_count = 0;
	for (;;) {
		x = duk__dec_get_nonwhite(js_ctx);

		DUK_DDD(DUK_DDDPRINT("parse_object: obj=%!T, x=%ld, key_count=%ld",
		                     (duk_tval *) duk_get_tval(thr, -1),
		                     (long) x, (long) key_count));

		/* handle comma and closing brace */

		if (x == DUK_ASC_COMMA && key_count > 0) {
			/* accept comma, expect new value */
			x = duk__dec_get_nonwhite(js_ctx);
		} else if (x == DUK_ASC_RCURLY) {
			/* eat closing brace */
			break;
		} else if (key_count == 0) {
			/* accept anything, expect first value (EOF will be
			 * caught by key parsing below.
			 */
			;
		} else {
			/* catches EOF (NUL) and initial comma */
			goto syntax_error;
		}

		/* parse key and value */

		if (x == DUK_ASC_DOUBLEQUOTE) {
			duk__dec_string(js_ctx);
#if defined(DUK_USE_JX)
		} else if (js_ctx->flag_ext_custom &&
		           duk_unicode_is_identifier_start((duk_codepoint_t) x)) {
			duk__dec_plain_string(js_ctx);
#endif
		} else {
			goto syntax_error;
		}

		/* [ ... obj key ] */

		x = duk__dec_get_nonwhite(js_ctx);
		if (x != DUK_ASC_COLON) {
			goto syntax_error;
		}

		duk__dec_value(js_ctx);

		/* [ ... obj key val ] */

		duk_xdef_prop_wec(thr, -3);

		/* [ ... obj ] */

		key_count++;
	}

	/* [ ... obj ] */

	DUK_DDD(DUK_DDDPRINT("parse_object: final object is %!T",
	                     (duk_tval *) duk_get_tval(thr, -1)));

	duk__dec_objarr_exit(js_ctx);
	return;

 syntax_error:
	duk__dec_syntax_error(js_ctx);
	DUK_UNREACHABLE();
}

DUK_LOCAL void duk__dec_array(duk_json_dec_ctx *js_ctx) {
	duk_hthread *thr = js_ctx->thr;
	duk_uarridx_t arr_idx;
	duk_uint8_t x;

	DUK_DDD(DUK_DDDPRINT("parse_array"));

	duk__dec_objarr_entry(js_ctx);

	duk_push_array(thr);

	/* Initial '[' has been checked and eaten by caller. */

	arr_idx = 0;
	for (;;) {
		x = duk__dec_get_nonwhite(js_ctx);

		DUK_DDD(DUK_DDDPRINT("parse_array: arr=%!T, x=%ld, arr_idx=%ld",
		                     (duk_tval *) duk_get_tval(thr, -1),
		                     (long) x, (long) arr_idx));

		/* handle comma and closing bracket */

		if ((x == DUK_ASC_COMMA) && (arr_idx != 0)) {
			/* accept comma, expect new value */
			;
		} else if (x == DUK_ASC_RBRACKET) {
			/* eat closing bracket */
			break;
		} else if (arr_idx == 0) {
			/* accept anything, expect first value (EOF will be
			 * caught by duk__dec_value() below.
			 */
			js_ctx->p--;  /* backtrack (safe) */
		} else {
			/* catches EOF (NUL) and initial comma */
			goto syntax_error;
		}

		/* parse value */

		duk__dec_value(js_ctx);

		/* [ ... arr val ] */

		duk_xdef_prop_index_wec(thr, -2, arr_idx);
		arr_idx++;
	}

	/* Must set 'length' explicitly when using duk_xdef_prop_xxx() to
	 * set the values.
	 */

	duk_set_length(thr, -1, arr_idx);

	/* [ ... arr ] */

	DUK_DDD(DUK_DDDPRINT("parse_array: final array is %!T",
	                     (duk_tval *) duk_get_tval(thr, -1)));

	duk__dec_objarr_exit(js_ctx);
	return;

 syntax_error:
	duk__dec_syntax_error(js_ctx);
	DUK_UNREACHABLE();
}

DUK_LOCAL void duk__dec_value(duk_json_dec_ctx *js_ctx) {
	duk_hthread *thr = js_ctx->thr;
	duk_uint8_t x;

	x = duk__dec_get_nonwhite(js_ctx);

	DUK_DDD(DUK_DDDPRINT("parse_value: initial x=%ld", (long) x));

	/* Note: duk__dec_req_stridx() backtracks one char */

	if (x == DUK_ASC_DOUBLEQUOTE) {
		duk__dec_string(js_ctx);
	} else if ((x >= DUK_ASC_0 && x <= DUK_ASC_9) || (x == DUK_ASC_MINUS)) {
#if defined(DUK_USE_JX)
		if (js_ctx->flag_ext_custom && x == DUK_ASC_MINUS && duk__dec_peek(js_ctx) == DUK_ASC_UC_I) {
			duk__dec_req_stridx(js_ctx, DUK_STRIDX_MINUS_INFINITY);  /* "-Infinity", '-' has been eaten */
			duk_push_number(thr, -DUK_DOUBLE_INFINITY);
		} else {
#else
		{  /* unconditional block */
#endif
			/* We already ate 'x', so backup one byte. */
			js_ctx->p--;  /* safe */
			duk__dec_number(js_ctx);
		}
	} else if (x == DUK_ASC_LC_T) {
		duk__dec_req_stridx(js_ctx, DUK_STRIDX_TRUE);
		duk_push_true(thr);
	} else if (x == DUK_ASC_LC_F) {
		duk__dec_req_stridx(js_ctx, DUK_STRIDX_FALSE);
		duk_push_false(thr);
	} else if (x == DUK_ASC_LC_N) {
		duk__dec_req_stridx(js_ctx, DUK_STRIDX_LC_NULL);
		duk_push_null(thr);
#if defined(DUK_USE_JX)
	} else if (js_ctx->flag_ext_custom && x == DUK_ASC_LC_U) {
		duk__dec_req_stridx(js_ctx, DUK_STRIDX_LC_UNDEFINED);
		duk_push_undefined(thr);
	} else if (js_ctx->flag_ext_custom && x == DUK_ASC_UC_N) {
		duk__dec_req_stridx(js_ctx, DUK_STRIDX_NAN);
		duk_push_nan(thr);
	} else if (js_ctx->flag_ext_custom && x == DUK_ASC_UC_I) {
		duk__dec_req_stridx(js_ctx, DUK_STRIDX_INFINITY);
		duk_push_number(thr, DUK_DOUBLE_INFINITY);
	} else if (js_ctx->flag_ext_custom && x == DUK_ASC_LPAREN) {
		duk__dec_pointer(js_ctx);
	} else if (js_ctx->flag_ext_custom && x == DUK_ASC_PIPE) {
		duk__dec_buffer(js_ctx);
#endif
	} else if (x == DUK_ASC_LCURLY) {
		duk__dec_object(js_ctx);
	} else if (x == DUK_ASC_LBRACKET) {
		duk__dec_array(js_ctx);
	} else {
		/* catches EOF (NUL) */
		goto syntax_error;
	}

	duk__dec_eat_white(js_ctx);

	/* [ ... val ] */
	return;

 syntax_error:
	duk__dec_syntax_error(js_ctx);
	DUK_UNREACHABLE();
}

/* Recursive value reviver, implements the Walk() algorithm.  No C recursion
 * check is done here because the initial parsing step will already ensure
 * there is a reasonable limit on C recursion depth and hence object depth.
 */
DUK_LOCAL void duk__dec_reviver_walk(duk_json_dec_ctx *js_ctx) {
	duk_hthread *thr = js_ctx->thr;
	duk_hobject *h;
	duk_uarridx_t i, arr_len;

	DUK_DDD(DUK_DDDPRINT("walk: top=%ld, holder=%!T, name=%!T",
	                     (long) duk_get_top(thr),
	                     (duk_tval *) duk_get_tval(thr, -2),
	                     (duk_tval *) duk_get_tval(thr, -1)));

	duk_dup_top(thr);
	duk_get_prop(thr, -3);  /* -> [ ... holder name val ] */

	h = duk_get_hobject(thr, -1);
	if (h != NULL) {
		if (DUK_HOBJECT_GET_CLASS_NUMBER(h) == DUK_HOBJECT_CLASS_ARRAY) {
			arr_len = (duk_uarridx_t) duk_get_length(thr, -1);
			for (i = 0; i < arr_len; i++) {
				/* [ ... holder name val ] */

				DUK_DDD(DUK_DDDPRINT("walk: array, top=%ld, i=%ld, arr_len=%ld, holder=%!T, name=%!T, val=%!T",
				                     (long) duk_get_top(thr), (long) i, (long) arr_len,
				                     (duk_tval *) duk_get_tval(thr, -3), (duk_tval *) duk_get_tval(thr, -2),
				                     (duk_tval *) duk_get_tval(thr, -1)));

				duk_dup_top(thr);
				(void) duk_push_uint_to_hstring(thr, (duk_uint_t) i);  /* -> [ ... holder name val val ToString(i) ] */
				duk__dec_reviver_walk(js_ctx);  /* -> [ ... holder name val new_elem ] */

				if (duk_is_undefined(thr, -1)) {
					duk_pop(thr);
					duk_del_prop_index(thr, -1, i);
				} else {
					/* XXX: duk_xdef_prop_index_wec() would be more appropriate
					 * here but it currently makes some assumptions that might
					 * not hold (e.g. that previous property is not an accessor).
					 */
					duk_put_prop_index(thr, -2, i);
				}
			}
		} else {
			/* [ ... holder name val ] */
			duk_enum(thr, -1, DUK_ENUM_OWN_PROPERTIES_ONLY /*flags*/);
			while (duk_next(thr, -1 /*enum_index*/, 0 /*get_value*/)) {
				DUK_DDD(DUK_DDDPRINT("walk: object, top=%ld, holder=%!T, name=%!T, val=%!T, enum=%!iT, obj_key=%!T",
				                     (long) duk_get_top(thr), (duk_tval *) duk_get_tval(thr, -5),
				                     (duk_tval *) duk_get_tval(thr, -4), (duk_tval *) duk_get_tval(thr, -3),
				                     (duk_tval *) duk_get_tval(thr, -2), (duk_tval *) duk_get_tval(thr, -1)));

				/* [ ... holder name val enum obj_key ] */
				duk_dup_m3(thr);
				duk_dup_m2(thr);

				/* [ ... holder name val enum obj_key val obj_key ] */
				duk__dec_reviver_walk(js_ctx);

				/* [ ... holder name val enum obj_key new_elem ] */
				if (duk_is_undefined(thr, -1)) {
					duk_pop(thr);
					duk_del_prop(thr, -3);
				} else {
					/* XXX: duk_xdef_prop_index_wec() would be more appropriate
					 * here but it currently makes some assumptions that might
					 * not hold (e.g. that previous property is not an accessor).
					 *
					 * Using duk_put_prop() works incorrectly with '__proto__'
					 * if the own property with that name has been deleted.  This
					 * does not happen normally, but a clever reviver can trigger
					 * that, see complex reviver case in: test-bug-json-parse-__proto__.js.
					 */
					duk_put_prop(thr, -4);
				}
			}
			duk_pop(thr);  /* pop enum */
		}
	}

	/* [ ... holder name val ] */

	duk_dup(thr, js_ctx->idx_reviver);
	duk_insert(thr, -4);  /* -> [ ... reviver holder name val ] */
	duk_call_method(thr, 2);  /* -> [ ... res ] */

	DUK_DDD(DUK_DDDPRINT("walk: top=%ld, result=%!T",
	                     (long) duk_get_top(thr), (duk_tval *) duk_get_tval(thr, -1)));
}

/*
 *  Stringify implementation.
 */

#define DUK__EMIT_1(js_ctx,ch)          duk__emit_1((js_ctx), (duk_uint_fast8_t) (ch))
#define DUK__EMIT_2(js_ctx,ch1,ch2)     duk__emit_2((js_ctx), (duk_uint_fast8_t) (ch1), (duk_uint_fast8_t) (ch2))
#define DUK__EMIT_HSTR(js_ctx,h)        duk__emit_hstring((js_ctx), (h))
#if defined(DUK_USE_FASTINT) || defined(DUK_USE_JX) || defined(DUK_USE_JC)
#define DUK__EMIT_CSTR(js_ctx,p)        duk__emit_cstring((js_ctx), (p))
#endif
#define DUK__EMIT_STRIDX(js_ctx,i)      duk__emit_stridx((js_ctx), (i))
#define DUK__UNEMIT_1(js_ctx)           duk__unemit_1((js_ctx))

DUK_LOCAL void duk__emit_1(duk_json_enc_ctx *js_ctx, duk_uint_fast8_t ch) {
	DUK_BW_WRITE_ENSURE_U8(js_ctx->thr, &js_ctx->bw, ch);
}

DUK_LOCAL void duk__emit_2(duk_json_enc_ctx *js_ctx, duk_uint_fast8_t ch1, duk_uint_fast8_t ch2) {
	DUK_BW_WRITE_ENSURE_U8_2(js_ctx->thr, &js_ctx->bw, ch1, ch2);
}

DUK_LOCAL void duk__emit_hstring(duk_json_enc_ctx *js_ctx, duk_hstring *h) {
	DUK_BW_WRITE_ENSURE_HSTRING(js_ctx->thr, &js_ctx->bw, h);
}

#if defined(DUK_USE_FASTINT) || defined(DUK_USE_JX) || defined(DUK_USE_JC)
DUK_LOCAL void duk__emit_cstring(duk_json_enc_ctx *js_ctx, const char *str) {
	DUK_BW_WRITE_ENSURE_CSTRING(js_ctx->thr, &js_ctx->bw, str);
}
#endif

DUK_LOCAL void duk__emit_stridx(duk_json_enc_ctx *js_ctx, duk_small_uint_t stridx) {
	duk_hstring *h;

	DUK_ASSERT_STRIDX_VALID(stridx);
	h = DUK_HTHREAD_GET_STRING(js_ctx->thr, stridx);
	DUK_ASSERT(h != NULL);

	DUK_BW_WRITE_ENSURE_HSTRING(js_ctx->thr, &js_ctx->bw, h);
}

DUK_LOCAL void duk__unemit_1(duk_json_enc_ctx *js_ctx) {
	DUK_ASSERT(DUK_BW_GET_SIZE(js_ctx->thr, &js_ctx->bw) >= 1);
	DUK_BW_ADD_PTR(js_ctx->thr, &js_ctx->bw, -1);
}

#define DUK__MKESC(nybbles,esc1,esc2)  \
	(((duk_uint_fast32_t) (nybbles)) << 16) | \
	(((duk_uint_fast32_t) (esc1)) << 8) | \
	((duk_uint_fast32_t) (esc2))

DUK_LOCAL duk_uint8_t *duk__emit_esc_auto_fast(duk_json_enc_ctx *js_ctx, duk_uint_fast32_t cp, duk_uint8_t *q) {
	duk_uint_fast32_t tmp;
	duk_small_uint_t dig;

	DUK_UNREF(js_ctx);

	/* Caller ensures space for at least DUK__JSON_MAX_ESC_LEN. */

	/* Select appropriate escape format automatically, and set 'tmp' to a
	 * value encoding both the escape format character and the nybble count:
	 *
	 *   (nybble_count << 16) | (escape_char1) | (escape_char2)
	 */

#if defined(DUK_USE_JX)
	if (DUK_LIKELY(cp < 0x100UL)) {
		if (DUK_UNLIKELY(js_ctx->flag_ext_custom != 0U)) {
			tmp = DUK__MKESC(2, DUK_ASC_BACKSLASH, DUK_ASC_LC_X);
		} else {
			tmp = DUK__MKESC(4, DUK_ASC_BACKSLASH, DUK_ASC_LC_U);
		}
	} else
#endif
	if (DUK_LIKELY(cp < 0x10000UL)) {
		tmp = DUK__MKESC(4, DUK_ASC_BACKSLASH, DUK_ASC_LC_U);
	} else {
#if defined(DUK_USE_JX)
		if (DUK_LIKELY(js_ctx->flag_ext_custom != 0U)) {
			tmp = DUK__MKESC(8, DUK_ASC_BACKSLASH, DUK_ASC_UC_U);
		} else
#endif
		{
			/* In compatible mode and standard JSON mode, output
			 * something useful for non-BMP characters.  This won't
			 * roundtrip but will still be more or less readable and
			 * more useful than an error.
			 */
			tmp = DUK__MKESC(8, DUK_ASC_UC_U, DUK_ASC_PLUS);
		}
	}

	*q++ = (duk_uint8_t) ((tmp >> 8) & 0xff);
	*q++ = (duk_uint8_t) (tmp & 0xff);

	tmp = tmp >> 16;
	while (tmp > 0) {
		tmp--;
		dig = (duk_small_uint_t) ((cp >> (4 * tmp)) & 0x0f);
		*q++ = duk_lc_digits[dig];
	}

	return q;
}

DUK_LOCAL void duk__enc_key_autoquote(duk_json_enc_ctx *js_ctx, duk_hstring *k) {
	const duk_int8_t *p, *p_start, *p_end;  /* Note: intentionally signed. */
	duk_size_t k_len;
	duk_codepoint_t cp;

	DUK_ASSERT(k != NULL);

	/* Accept ASCII strings which conform to identifier requirements
	 * as being emitted without key quotes.  Since we only accept ASCII
	 * there's no need for actual decoding: 'p' is intentionally signed
	 * so that bytes >= 0x80 extend to negative values and are rejected
	 * as invalid identifier codepoints.
	 */

	if (js_ctx->flag_avoid_key_quotes) {
		k_len = DUK_HSTRING_GET_BYTELEN(k);
		p_start = (const duk_int8_t *) DUK_HSTRING_GET_DATA(k);
		p_end = p_start + k_len;
		p = p_start;

		if (p == p_end) {
			/* Zero length string is not accepted without quotes */
			goto quote_normally;
		}
		cp = (duk_codepoint_t) (*p++);
		if (DUK_UNLIKELY(!duk_unicode_is_identifier_start(cp))) {
			goto quote_normally;
		}
		while (p < p_end) {
			cp = (duk_codepoint_t) (*p++);
			if (DUK_UNLIKELY(!duk_unicode_is_identifier_part(cp))) {
				goto quote_normally;
			}
		}

		/* This seems faster than emitting bytes one at a time and
		 * then potentially rewinding.
		 */
		DUK__EMIT_HSTR(js_ctx, k);
		return;
	}

 quote_normally:
	duk__enc_quote_string(js_ctx, k);
}

/* The Quote(value) operation: quote a string.
 *
 * Stack policy: [ ] -> [ ].
 */

DUK_LOCAL void duk__enc_quote_string(duk_json_enc_ctx *js_ctx, duk_hstring *h_str) {
	duk_hthread *thr = js_ctx->thr;
	const duk_uint8_t *p, *p_start, *p_end, *p_now, *p_tmp;
	duk_uint8_t *q;
	duk_ucodepoint_t cp;  /* typed for duk_unicode_decode_xutf8() */

	DUK_DDD(DUK_DDDPRINT("duk__enc_quote_string: h_str=%!O", (duk_heaphdr *) h_str));

	DUK_ASSERT(h_str != NULL);
	p_start = DUK_HSTRING_GET_DATA(h_str);
	p_end = p_start + DUK_HSTRING_GET_BYTELEN(h_str);
	p = p_start;

	DUK__EMIT_1(js_ctx, DUK_ASC_DOUBLEQUOTE);

	/* Encode string in small chunks, estimating the maximum expansion so that
	 * there's no need to ensure space while processing the chunk.
	 */

	while (p < p_end) {
		duk_size_t left, now, space;

		left = (duk_size_t) (p_end - p);
		now = (left > DUK__JSON_ENCSTR_CHUNKSIZE ?
		       DUK__JSON_ENCSTR_CHUNKSIZE : left);

		/* Maximum expansion per input byte is 6:
		 *   - invalid UTF-8 byte causes "\uXXXX" to be emitted (6/1 = 6).
		 *   - 2-byte UTF-8 encodes as "\uXXXX" (6/2 = 3).
		 *   - 4-byte UTF-8 encodes as "\Uxxxxxxxx" (10/4 = 2.5).
		 */
		space = now * 6;
		q = DUK_BW_ENSURE_GETPTR(thr, &js_ctx->bw, space);

		p_now = p + now;

		while (p < p_now) {
#if defined(DUK_USE_JSON_QUOTESTRING_FASTPATH)
			duk_uint8_t b;

			b = duk__json_quotestr_lookup[*p++];
			if (DUK_LIKELY(b < 0x80)) {
				/* Most input bytes go through here. */
				*q++ = b;
			} else if (b >= 0xa0) {
				*q++ = DUK_ASC_BACKSLASH;
				*q++ = (duk_uint8_t) (b - 0x80);
			} else if (b == 0x80) {
				cp = (duk_ucodepoint_t) (*(p - 1));
				q = duk__emit_esc_auto_fast(js_ctx, cp, q);
			} else if (b == 0x7f && js_ctx->flag_ascii_only) {
				/* 0x7F is special */
				DUK_ASSERT(b == 0x81);
				cp = (duk_ucodepoint_t) 0x7f;
				q = duk__emit_esc_auto_fast(js_ctx, cp, q);
			} else {
				DUK_ASSERT(b == 0x81);
				p--;

				/* slow path is shared */
#else  /* DUK_USE_JSON_QUOTESTRING_FASTPATH */
			cp = *p;

			if (DUK_LIKELY(cp <= 0x7f)) {
				/* ascii fast path: avoid decoding utf-8 */
				p++;
				if (cp == 0x22 || cp == 0x5c) {
					/* double quote or backslash */
					*q++ = DUK_ASC_BACKSLASH;
					*q++ = (duk_uint8_t) cp;
				} else if (cp < 0x20) {
					duk_uint_fast8_t esc_char;

					/* This approach is a bit shorter than a straight
					 * if-else-ladder and also a bit faster.
					 */
					if (cp < (sizeof(duk__json_quotestr_esc) / sizeof(duk_uint8_t)) &&
					    (esc_char = duk__json_quotestr_esc[cp]) != 0) {
						*q++ = DUK_ASC_BACKSLASH;
						*q++ = (duk_uint8_t) esc_char;
					} else {
						q = duk__emit_esc_auto_fast(js_ctx, cp, q);
					}
				} else if (cp == 0x7f && js_ctx->flag_ascii_only) {
					q = duk__emit_esc_auto_fast(js_ctx, cp, q);
				} else {
					/* any other printable -> as is */
					*q++ = (duk_uint8_t) cp;
				}
			} else {
				/* slow path is shared */
#endif  /* DUK_USE_JSON_QUOTESTRING_FASTPATH */

				/* slow path decode */

				/* If XUTF-8 decoding fails, treat the offending byte as a codepoint directly
				 * and go forward one byte.  This is of course very lossy, but allows some kind
				 * of output to be produced even for internal strings which don't conform to
				 * XUTF-8.  All standard ECMAScript strings are always CESU-8, so this behavior
				 * does not violate the ECMAScript specification.  The behavior is applied to
				 * all modes, including ECMAScript standard JSON.  Because the current XUTF-8
				 * decoding is not very strict, this behavior only really affects initial bytes
				 * and truncated codepoints.
				 *
				 * Another alternative would be to scan forwards to start of next codepoint
				 * (or end of input) and emit just one replacement codepoint.
				 */

				p_tmp = p;
				if (!duk_unicode_decode_xutf8(thr, &p, p_start, p_end, &cp)) {
					/* Decode failed. */
					cp = *p_tmp;
					p = p_tmp + 1;
				}

#if defined(DUK_USE_NONSTD_JSON_ESC_U2028_U2029)
				if (js_ctx->flag_ascii_only || cp == 0x2028 || cp == 0x2029) {
#else
				if (js_ctx->flag_ascii_only) {
#endif
					q = duk__emit_esc_auto_fast(js_ctx, cp, q);
				} else {
					/* as is */
					DUK_RAW_WRITE_XUTF8(q, cp);
				}
			}
		}

		DUK_BW_SET_PTR(thr, &js_ctx->bw, q);
	}

	DUK__EMIT_1(js_ctx, DUK_ASC_DOUBLEQUOTE);
}

/* Encode a double (checked by caller) from stack top.  Stack top may be
 * replaced by serialized string but is not popped (caller does that).
 */
DUK_LOCAL void duk__enc_double(duk_json_enc_ctx *js_ctx) {
	duk_hthread *thr;
	duk_tval *tv;
	duk_double_t d;
	duk_small_int_t c;
	duk_small_int_t s;
	duk_small_uint_t stridx;
	duk_small_uint_t n2s_flags;
	duk_hstring *h_str;

	DUK_ASSERT(js_ctx != NULL);
	thr = js_ctx->thr;
	DUK_ASSERT(thr != NULL);

	/* Caller must ensure 'tv' is indeed a double and not a fastint! */
	tv = DUK_GET_TVAL_NEGIDX(thr, -1);
	DUK_ASSERT(DUK_TVAL_IS_DOUBLE(tv));
	d = DUK_TVAL_GET_DOUBLE(tv);

	c = (duk_small_int_t) DUK_FPCLASSIFY(d);
	s = (duk_small_int_t) DUK_SIGNBIT(d);
	DUK_UNREF(s);

	if (DUK_LIKELY(!(c == DUK_FP_INFINITE || c == DUK_FP_NAN))) {
		DUK_ASSERT(DUK_ISFINITE(d));

#if defined(DUK_USE_JX) || defined(DUK_USE_JC)
		/* Negative zero needs special handling in JX/JC because
		 * it would otherwise serialize to '0', not '-0'.
		 */
		if (DUK_UNLIKELY(c == DUK_FP_ZERO && s != 0 &&
		                 (js_ctx->flag_ext_custom_or_compatible))) {
			duk_push_hstring_stridx(thr, DUK_STRIDX_MINUS_ZERO);  /* '-0' */
		} else
#endif  /* DUK_USE_JX || DUK_USE_JC */
		{
			n2s_flags = 0;
			/* [ ... number ] -> [ ... string ] */
			duk_numconv_stringify(thr, 10 /*radix*/, 0 /*digits*/, n2s_flags);
		}
		h_str = duk_known_hstring(thr, -1);
		DUK__EMIT_HSTR(js_ctx, h_str);
		return;
	}

#if defined(DUK_USE_JX) || defined(DUK_USE_JC)
	if (!(js_ctx->flags & (DUK_JSON_FLAG_EXT_CUSTOM |
	                       DUK_JSON_FLAG_EXT_COMPATIBLE))) {
		stridx = DUK_STRIDX_LC_NULL;
	} else if (c == DUK_FP_NAN) {
		stridx = js_ctx->stridx_custom_nan;
	} else if (s == 0) {
		stridx = js_ctx->stridx_custom_posinf;
	} else {
		stridx = js_ctx->stridx_custom_neginf;
	}
#else
	stridx = DUK_STRIDX_LC_NULL;
#endif
	DUK__EMIT_STRIDX(js_ctx, stridx);
}

#if defined(DUK_USE_FASTINT)
/* Encode a fastint from duk_tval ptr, no value stack effects. */
DUK_LOCAL void duk__enc_fastint_tval(duk_json_enc_ctx *js_ctx, duk_tval *tv) {
	duk_int64_t v;

	/* Fastint range is signed 48-bit so longest value is -2^47 = -140737488355328
	 * (16 chars long), longest signed 64-bit value is -2^63 = -9223372036854775808
	 * (20 chars long).  Alloc space for 64-bit range to be safe.
	 */
	duk_uint8_t buf[20 + 1];

	/* Caller must ensure 'tv' is indeed a fastint! */
	DUK_ASSERT(DUK_TVAL_IS_FASTINT(tv));
	v = DUK_TVAL_GET_FASTINT(tv);

	/* XXX: There are no format strings in duk_config.h yet, could add
	 * one for formatting duk_int64_t.  For now, assumes "%lld" and that
	 * "long long" type exists.  Could also rely on C99 directly but that
	 * won't work for older MSVC.
	 */
	/*DUK_SPRINTF((char *) buf, "%lld", (long long) v);*/
	DUK_SPRINTF((char *) buf, "%"PRIsizet, (size_t) v);
	DUK__EMIT_CSTR(js_ctx, (const char *) buf);
}
#endif

#if defined(DUK_USE_JX) || defined(DUK_USE_JC)
#if defined(DUK_USE_HEX_FASTPATH)
DUK_LOCAL duk_uint8_t *duk__enc_buffer_data_hex(const duk_uint8_t *src, duk_size_t src_len, duk_uint8_t *dst) {
	duk_uint8_t *q;
	duk_uint16_t *q16;
	duk_small_uint_t x;
	duk_size_t i, len_safe;
#if !defined(DUK_USE_UNALIGNED_ACCESSES_POSSIBLE)
	duk_bool_t shift_dst;
#endif

	/* Unlike in duk_hex_encode() 'dst' is not necessarily aligned by 2.
	 * For platforms where unaligned accesses are not allowed, shift 'dst'
	 * ahead by 1 byte to get alignment and then duk_memmove() the result
	 * in place.  The faster encoding loop makes up the difference.
	 * There's always space for one extra byte because a terminator always
	 * follows the hex data and that's been accounted for by the caller.
	 */

#if defined(DUK_USE_UNALIGNED_ACCESSES_POSSIBLE)
	q16 = (duk_uint16_t *) (void *) dst;
#else
	shift_dst = (duk_bool_t) (((duk_size_t) dst) & 0x01U);
	if (shift_dst) {
		DUK_DD(DUK_DDPRINT("unaligned accesses not possible, dst not aligned -> step to dst + 1"));
		q16 = (duk_uint16_t *) (void *) (dst + 1);
	} else {
		DUK_DD(DUK_DDPRINT("unaligned accesses not possible, dst is aligned"));
		q16 = (duk_uint16_t *) (void *) dst;
	}
	DUK_ASSERT((((duk_size_t) q16) & 0x01U) == 0);
#endif

	len_safe = src_len & ~0x03U;
	for (i = 0; i < len_safe; i += 4) {
		q16[0] = duk_hex_enctab[src[i]];
		q16[1] = duk_hex_enctab[src[i + 1]];
		q16[2] = duk_hex_enctab[src[i + 2]];
		q16[3] = duk_hex_enctab[src[i + 3]];
		q16 += 4;
	}
	q = (duk_uint8_t *) q16;

#if !defined(DUK_USE_UNALIGNED_ACCESSES_POSSIBLE)
	if (shift_dst) {
		q--;
		duk_memmove((void *) dst, (const void *) (dst + 1), 2 * len_safe);
		DUK_ASSERT(dst + 2 * len_safe == q);
	}
#endif

	for (; i < src_len; i++) {
		x = src[i];
		*q++ = duk_lc_digits[x >> 4];
		*q++ = duk_lc_digits[x & 0x0f];
	}

	return q;
}
#else  /* DUK_USE_HEX_FASTPATH */
DUK_LOCAL duk_uint8_t *duk__enc_buffer_data_hex(const duk_uint8_t *src, duk_size_t src_len, duk_uint8_t *dst) {
	const duk_uint8_t *p;
	const duk_uint8_t *p_end;
	duk_uint8_t *q;
	duk_small_uint_t x;

	p = src;
	p_end = src + src_len;
	q = dst;
	while (p != p_end) {
		x = *p++;
		*q++ = duk_lc_digits[x >> 4];
		*q++ = duk_lc_digits[x & 0x0f];
	}

	return q;
}
#endif  /* DUK_USE_HEX_FASTPATH */

DUK_LOCAL void duk__enc_buffer_data(duk_json_enc_ctx *js_ctx, duk_uint8_t *buf_data, duk_size_t buf_len) {
	duk_hthread *thr;
	duk_uint8_t *q;
	duk_size_t space;

	thr = js_ctx->thr;

	DUK_ASSERT(js_ctx->flag_ext_custom || js_ctx->flag_ext_compatible);  /* caller checks */
	DUK_ASSERT(js_ctx->flag_ext_custom_or_compatible);

	/* Buffer values are encoded in (lowercase) hex to make the
	 * binary data readable.  Base64 or similar would be more
	 * compact but less readable, and the point of JX/JC
	 * variants is to be as useful to a programmer as possible.
	 */

	/* The #if defined() clutter here needs to handle the three
	 * cases: (1) JX+JC, (2) JX only, (3) JC only.
	 */

	/* Note: space must cater for both JX and JC. */
	space = 9 + buf_len * 2 + 2;
	DUK_ASSERT(DUK_HBUFFER_MAX_BYTELEN <= 0x7ffffffeUL);
	DUK_ASSERT((space - 2) / 2 >= buf_len);  /* overflow not possible, buffer limits */
	q = DUK_BW_ENSURE_GETPTR(thr, &js_ctx->bw, space);

#if defined(DUK_USE_JX) && defined(DUK_USE_JC)
	if (js_ctx->flag_ext_custom)
#endif
#if defined(DUK_USE_JX)
	{
		*q++ = DUK_ASC_PIPE;
		q = duk__enc_buffer_data_hex(buf_data, buf_len, q);
		*q++ = DUK_ASC_PIPE;

	}
#endif
#if defined(DUK_USE_JX) && defined(DUK_USE_JC)
	else
#endif
#if defined(DUK_USE_JC)
	{
		DUK_ASSERT(js_ctx->flag_ext_compatible);
		duk_memcpy((void *) q, (const void *) "{\"_buf\":\"", 9);  /* len: 9 */
		q += 9;
		q = duk__enc_buffer_data_hex(buf_data, buf_len, q);
		*q++ = DUK_ASC_DOUBLEQUOTE;
		*q++ = DUK_ASC_RCURLY;
	}
#endif

	DUK_BW_SET_PTR(thr, &js_ctx->bw, q);
}

DUK_LOCAL void duk__enc_buffer_jx_jc(duk_json_enc_ctx *js_ctx, duk_hbuffer *h) {
	duk__enc_buffer_data(js_ctx,
	                     (duk_uint8_t *) DUK_HBUFFER_GET_DATA_PTR(js_ctx->thr->heap, h),
	                     (duk_size_t) DUK_HBUFFER_GET_SIZE(h));
}
#endif  /* DUK_USE_JX || DUK_USE_JC */

#if defined(DUK_USE_JSON_STRINGIFY_FASTPATH)
DUK_LOCAL void duk__enc_buffer_json_fastpath(duk_json_enc_ctx *js_ctx, duk_hbuffer *h) {
	duk_size_t i, n;
	const duk_uint8_t *buf;
	duk_uint8_t *q;

	n = DUK_HBUFFER_GET_SIZE(h);
	if (n == 0) {
		DUK__EMIT_2(js_ctx, DUK_ASC_LCURLY, DUK_ASC_RCURLY);
		return;
	}

	DUK__EMIT_1(js_ctx, DUK_ASC_LCURLY);

	/* Maximum encoded length with 32-bit index: 1 + 10 + 2 + 3 + 1 + 1 = 18,
	 * with 64-bit index: 1 + 20 + 2 + 3 + 1 + 1 = 28.  32 has some slack.
	 *
	 * Note that because the output buffer is reallocated from time to time,
	 * side effects (such as finalizers) affecting the buffer 'h' must be
	 * disabled.  This is the case in the JSON.stringify() fast path.
	 */

	buf = (const duk_uint8_t *) DUK_HBUFFER_GET_DATA_PTR(js_ctx->thr->heap, h);
	if (DUK_UNLIKELY(js_ctx->h_gap != NULL)) {
		for (i = 0; i < n; i++) {
			duk__enc_newline_indent(js_ctx, js_ctx->recursion_depth + 1);
			q = DUK_BW_ENSURE_GETPTR(js_ctx->thr, &js_ctx->bw, 32);
			q += DUK_SPRINTF((char *) q, "\"%lu\": %u,", (unsigned long) i, (unsigned int) buf[i]);
			DUK_BW_SET_PTR(js_ctx->thr, &js_ctx->bw, q);
		}
	} else {
		q = DUK_BW_GET_PTR(js_ctx->thr, &js_ctx->bw);
		for (i = 0; i < n; i++) {
			q = DUK_BW_ENSURE_RAW(js_ctx->thr, &js_ctx->bw, 32, q);
			q += DUK_SPRINTF((char *) q, "\"%lu\":%u,", (unsigned long) i, (unsigned int) buf[i]);
		}
		DUK_BW_SET_PTR(js_ctx->thr, &js_ctx->bw, q);
	}
	DUK__UNEMIT_1(js_ctx);  /* eat trailing comma */

	if (DUK_UNLIKELY(js_ctx->h_gap != NULL)) {
		duk__enc_newline_indent(js_ctx, js_ctx->recursion_depth);
	}
	DUK__EMIT_1(js_ctx, DUK_ASC_RCURLY);
}
#endif  /* DUK_USE_JSON_STRINGIFY_FASTPATH */

#if defined(DUK_USE_JX) || defined(DUK_USE_JC)
DUK_LOCAL void duk__enc_pointer(duk_json_enc_ctx *js_ctx, void *ptr) {
	char buf[64];  /* XXX: how to figure correct size? */
	const char *fmt;

	DUK_ASSERT(js_ctx->flag_ext_custom || js_ctx->flag_ext_compatible);  /* caller checks */
	DUK_ASSERT(js_ctx->flag_ext_custom_or_compatible);

	duk_memzero(buf, sizeof(buf));

	/* The #if defined() clutter here needs to handle the three
	 * cases: (1) JX+JC, (2) JX only, (3) JC only.
	 */
#if defined(DUK_USE_JX) && defined(DUK_USE_JC)
	if (js_ctx->flag_ext_custom)
#endif
#if defined(DUK_USE_JX)
	{
		fmt = ptr ? "(%p)" : "(null)";
	}
#endif
#if defined(DUK_USE_JX) && defined(DUK_USE_JC)
	else
#endif
#if defined(DUK_USE_JC)
	{
		DUK_ASSERT(js_ctx->flag_ext_compatible);
		fmt = ptr ? "{\"_ptr\":\"%p\"}" : "{\"_ptr\":\"null\"}";
	}
#endif

	/* When ptr == NULL, the format argument is unused. */
	DUK_SNPRINTF(buf, sizeof(buf) - 1, fmt, ptr);  /* must not truncate */
	DUK__EMIT_CSTR(js_ctx, buf);
}
#endif  /* DUK_USE_JX || DUK_USE_JC */

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
#if defined(DUK_USE_JX) || defined(DUK_USE_JC)
DUK_LOCAL void duk__enc_bufobj(duk_json_enc_ctx *js_ctx, duk_hbufobj *h_bufobj) {
	DUK_HBUFOBJ_ASSERT_VALID(h_bufobj);

	if (h_bufobj->buf == NULL || !DUK_HBUFOBJ_VALID_SLICE(h_bufobj)) {
		DUK__EMIT_STRIDX(js_ctx, DUK_STRIDX_LC_NULL);
	} else {
		/* Handle both full and partial slice (as long as covered). */
		duk__enc_buffer_data(js_ctx,
		                     (duk_uint8_t *) DUK_HBUFOBJ_GET_SLICE_BASE(js_ctx->thr->heap, h_bufobj),
		                     (duk_size_t) h_bufobj->length);
	}
}
#endif  /* DUK_USE_JX || DUK_USE_JC */
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */

/* Indent helper.  Calling code relies on js_ctx->recursion_depth also being
 * directly related to indent depth.
 */
#if defined(DUK_USE_PREFER_SIZE)
DUK_LOCAL void duk__enc_newline_indent(duk_json_enc_ctx *js_ctx, duk_uint_t depth) {
	DUK_ASSERT(js_ctx->h_gap != NULL);
	DUK_ASSERT(DUK_HSTRING_GET_BYTELEN(js_ctx->h_gap) > 0);  /* caller guarantees */

	DUK__EMIT_1(js_ctx, 0x0a);
	while (depth-- > 0) {
		DUK__EMIT_HSTR(js_ctx, js_ctx->h_gap);
	}
}
#else  /* DUK_USE_PREFER_SIZE */
DUK_LOCAL void duk__enc_newline_indent(duk_json_enc_ctx *js_ctx, duk_uint_t depth) {
	const duk_uint8_t *gap_data;
	duk_size_t gap_len;
	duk_size_t avail_bytes;   /* bytes of indent available for copying */
	duk_size_t need_bytes;    /* bytes of indent still needed */
	duk_uint8_t *p_start;
	duk_uint8_t *p;

	DUK_ASSERT(js_ctx->h_gap != NULL);
	DUK_ASSERT(DUK_HSTRING_GET_BYTELEN(js_ctx->h_gap) > 0);  /* caller guarantees */

	DUK__EMIT_1(js_ctx, 0x0a);
	if (DUK_UNLIKELY(depth == 0)) {
		return;
	}

	/* To handle deeper indents efficiently, make use of copies we've
	 * already emitted.  In effect we can emit a sequence of 1, 2, 4,
	 * 8, etc copies, and then finish the last run.  Byte counters
	 * avoid multiply with gap_len on every loop.
	 */

	gap_data = (const duk_uint8_t *) DUK_HSTRING_GET_DATA(js_ctx->h_gap);
	gap_len = (duk_size_t) DUK_HSTRING_GET_BYTELEN(js_ctx->h_gap);
	DUK_ASSERT(gap_len > 0);

	need_bytes = gap_len * depth;
	p = DUK_BW_ENSURE_GETPTR(js_ctx->thr, &js_ctx->bw, need_bytes);
	p_start = p;

	duk_memcpy((void *) p, (const void *) gap_data, (size_t) gap_len);
	p += gap_len;
	avail_bytes = gap_len;
	DUK_ASSERT(need_bytes >= gap_len);
	need_bytes -= gap_len;

	while (need_bytes >= avail_bytes) {
		duk_memcpy((void *) p, (const void *) p_start, (size_t) avail_bytes);
		p += avail_bytes;
		need_bytes -= avail_bytes;
		avail_bytes <<= 1;
	}

	DUK_ASSERT(need_bytes < avail_bytes);  /* need_bytes may be zero */
	duk_memcpy((void *) p, (const void *) p_start, (size_t) need_bytes);
	p += need_bytes;
	/*avail_bytes += need_bytes*/

	DUK_BW_SET_PTR(js_ctx->thr, &js_ctx->bw, p);
}
#endif  /* DUK_USE_PREFER_SIZE */

/* Shared entry handling for object/array serialization. */
DUK_LOCAL void duk__enc_objarr_entry(duk_json_enc_ctx *js_ctx, duk_idx_t *entry_top) {
	duk_hthread *thr = js_ctx->thr;
	duk_hobject *h_target;
	duk_uint_fast32_t i, n;

	*entry_top = duk_get_top(thr);

	duk_require_stack(thr, DUK_JSON_ENC_REQSTACK);

	/* Loop check using a hybrid approach: a fixed-size visited[] array
	 * with overflow in a loop check object.
	 */

	h_target = duk_known_hobject(thr, -1);  /* object or array */

	n = js_ctx->recursion_depth;
	if (DUK_UNLIKELY(n > DUK_JSON_ENC_LOOPARRAY)) {
		n = DUK_JSON_ENC_LOOPARRAY;
	}
	for (i = 0; i < n; i++) {
		if (DUK_UNLIKELY(js_ctx->visiting[i] == h_target)) {
			DUK_DD(DUK_DDPRINT("slow path loop detect"));
			DUK_ERROR_TYPE(thr, DUK_STR_CYCLIC_INPUT);
			DUK_WO_NORETURN(return;);
		}
	}
	if (js_ctx->recursion_depth < DUK_JSON_ENC_LOOPARRAY) {
		js_ctx->visiting[js_ctx->recursion_depth] = h_target;
	} else {
		duk_push_sprintf(thr, DUK_STR_FMT_PTR, (void *) h_target);
		duk_dup_top(thr);  /* -> [ ... voidp voidp ] */
		if (duk_has_prop(thr, js_ctx->idx_loop)) {
			DUK_ERROR_TYPE(thr, DUK_STR_CYCLIC_INPUT);
			DUK_WO_NORETURN(return;);
		}
		duk_push_true(thr);  /* -> [ ... voidp true ] */
		duk_put_prop(thr, js_ctx->idx_loop);  /* -> [ ... ] */
	}

	/* C recursion check. */

	DUK_ASSERT_DISABLE(js_ctx->recursion_depth >= 0);  /* unsigned */
	DUK_ASSERT(js_ctx->recursion_depth <= js_ctx->recursion_limit);
	if (js_ctx->recursion_depth >= js_ctx->recursion_limit) {
		DUK_ERROR_RANGE(thr, DUK_STR_JSONENC_RECLIMIT);
		DUK_WO_NORETURN(return;);
	}
	js_ctx->recursion_depth++;

	DUK_DDD(DUK_DDDPRINT("shared entry finished: top=%ld, loop=%!T",
	                     (long) duk_get_top(thr), (duk_tval *) duk_get_tval(thr, js_ctx->idx_loop)));
}

/* Shared exit handling for object/array serialization. */
DUK_LOCAL void duk__enc_objarr_exit(duk_json_enc_ctx *js_ctx, duk_idx_t *entry_top) {
	duk_hthread *thr = js_ctx->thr;
	duk_hobject *h_target;

	/* C recursion check. */

	DUK_ASSERT(js_ctx->recursion_depth > 0);
	DUK_ASSERT(js_ctx->recursion_depth <= js_ctx->recursion_limit);
	js_ctx->recursion_depth--;

	/* Loop check. */

	h_target = duk_known_hobject(thr, *entry_top - 1);  /* original target at entry_top - 1 */

	if (js_ctx->recursion_depth < DUK_JSON_ENC_LOOPARRAY) {
		/* Previous entry was inside visited[], nothing to do. */
	} else {
		duk_push_sprintf(thr, DUK_STR_FMT_PTR, (void *) h_target);
		duk_del_prop(thr, js_ctx->idx_loop);  /* -> [ ... ] */
	}

	/* Restore stack top after unbalanced code paths. */
	duk_set_top(thr, *entry_top);

	DUK_DDD(DUK_DDDPRINT("shared entry finished: top=%ld, loop=%!T",
	                     (long) duk_get_top(thr), (duk_tval *) duk_get_tval(thr, js_ctx->idx_loop)));
}

/* The JO(value) operation: encode object.
 *
 * Stack policy: [ object ] -> [ object ].
 */
DUK_LOCAL void duk__enc_object(duk_json_enc_ctx *js_ctx) {
	duk_hthread *thr = js_ctx->thr;
	duk_hstring *h_key;
	duk_idx_t entry_top;
	duk_idx_t idx_obj;
	duk_idx_t idx_keys;
	duk_bool_t emitted;
	duk_uarridx_t arr_len, i;
	duk_size_t prev_size;

	DUK_DDD(DUK_DDDPRINT("duk__enc_object: obj=%!T", (duk_tval *) duk_get_tval(thr, -1)));

	duk__enc_objarr_entry(js_ctx, &entry_top);

	idx_obj = entry_top - 1;

	if (js_ctx->idx_proplist >= 0) {
		idx_keys = js_ctx->idx_proplist;
	} else {
		/* XXX: would be nice to enumerate an object at specified index */
		duk_dup(thr, idx_obj);
		(void) duk_hobject_get_enumerated_keys(thr, DUK_ENUM_OWN_PROPERTIES_ONLY /*flags*/);  /* [ ... target ] -> [ ... target keys ] */
		idx_keys = duk_require_normalize_index(thr, -1);
		/* leave stack unbalanced on purpose */
	}

	DUK_DDD(DUK_DDDPRINT("idx_keys=%ld, h_keys=%!T",
	                     (long) idx_keys, (duk_tval *) duk_get_tval(thr, idx_keys)));

	/* Steps 8-10 have been merged to avoid a "partial" variable. */

	DUK__EMIT_1(js_ctx, DUK_ASC_LCURLY);

	/* XXX: keys is an internal object with all keys to be processed
	 * in its (gapless) array part.  Because nobody can touch the keys
	 * object, we could iterate its array part directly (keeping in mind
	 * that it can be reallocated).
	 */

	arr_len = (duk_uarridx_t) duk_get_length(thr, idx_keys);
	emitted = 0;
	for (i = 0; i < arr_len; i++) {
		duk_get_prop_index(thr, idx_keys, i);  /* -> [ ... key ] */

		DUK_DDD(DUK_DDDPRINT("object property loop: holder=%!T, key=%!T",
		                     (duk_tval *) duk_get_tval(thr, idx_obj),
		                     (duk_tval *) duk_get_tval(thr, -1)));

		h_key = duk_known_hstring(thr, -1);
		DUK_ASSERT(h_key != NULL);
		DUK_ASSERT(!DUK_HSTRING_HAS_SYMBOL(h_key));  /* proplist filtering; enum options */

		prev_size = DUK_BW_GET_SIZE(js_ctx->thr, &js_ctx->bw);
		if (DUK_UNLIKELY(js_ctx->h_gap != NULL)) {
			duk__enc_newline_indent(js_ctx, js_ctx->recursion_depth);
			duk__enc_key_autoquote(js_ctx, h_key);
			DUK__EMIT_2(js_ctx, DUK_ASC_COLON, DUK_ASC_SPACE);
		} else {
			duk__enc_key_autoquote(js_ctx, h_key);
			DUK__EMIT_1(js_ctx, DUK_ASC_COLON);
		}

		/* [ ... key ] */

		if (DUK_UNLIKELY(duk__enc_value(js_ctx, idx_obj) == 0)) {
			/* Value would yield 'undefined', so skip key altogether.
			 * Side effects have already happened.
			 */
			DUK_BW_SET_SIZE(js_ctx->thr, &js_ctx->bw, prev_size);
		} else {
			DUK__EMIT_1(js_ctx, DUK_ASC_COMMA);
			emitted = 1;
		}

		/* [ ... ] */
	}

	if (emitted) {
		DUK_ASSERT(*((duk_uint8_t *) DUK_BW_GET_PTR(js_ctx->thr, &js_ctx->bw) - 1) == DUK_ASC_COMMA);
		DUK__UNEMIT_1(js_ctx);  /* eat trailing comma */
		if (DUK_UNLIKELY(js_ctx->h_gap != NULL)) {
			DUK_ASSERT(js_ctx->recursion_depth >= 1);
			duk__enc_newline_indent(js_ctx, js_ctx->recursion_depth - 1U);
		}
	}
	DUK__EMIT_1(js_ctx, DUK_ASC_RCURLY);

	duk__enc_objarr_exit(js_ctx, &entry_top);

	DUK_ASSERT_TOP(thr, entry_top);
}

/* The JA(value) operation: encode array.
 *
 * Stack policy: [ array ] -> [ array ].
 */
DUK_LOCAL void duk__enc_array(duk_json_enc_ctx *js_ctx) {
	duk_hthread *thr = js_ctx->thr;
	duk_idx_t entry_top;
	duk_idx_t idx_arr;
	duk_bool_t emitted;
	duk_uarridx_t i, arr_len;

	DUK_DDD(DUK_DDDPRINT("duk__enc_array: array=%!T",
	                     (duk_tval *) duk_get_tval(thr, -1)));

	duk__enc_objarr_entry(js_ctx, &entry_top);

	idx_arr = entry_top - 1;

	/* Steps 8-10 have been merged to avoid a "partial" variable. */

	DUK__EMIT_1(js_ctx, DUK_ASC_LBRACKET);

	arr_len = (duk_uarridx_t) duk_get_length(thr, idx_arr);
	emitted = 0;
	for (i = 0; i < arr_len; i++) {
		DUK_DDD(DUK_DDDPRINT("array entry loop: array=%!T, index=%ld, arr_len=%ld",
		                     (duk_tval *) duk_get_tval(thr, idx_arr),
		                     (long) i, (long) arr_len));

		if (DUK_UNLIKELY(js_ctx->h_gap != NULL)) {
			DUK_ASSERT(js_ctx->recursion_depth >= 1);
			duk__enc_newline_indent(js_ctx, js_ctx->recursion_depth);
		}

		(void) duk_push_uint_to_hstring(thr, (duk_uint_t) i);  /* -> [ ... key ] */

		/* [ ... key ] */

		if (DUK_UNLIKELY(duk__enc_value(js_ctx, idx_arr) == 0)) {
			/* Value would normally be omitted, replace with 'null'. */
			DUK__EMIT_STRIDX(js_ctx, DUK_STRIDX_LC_NULL);
		} else {
			;
		}

		/* [ ... ] */

		DUK__EMIT_1(js_ctx, DUK_ASC_COMMA);
		emitted = 1;
	}

	if (emitted) {
		DUK_ASSERT(*((duk_uint8_t *) DUK_BW_GET_PTR(js_ctx->thr, &js_ctx->bw) - 1) == DUK_ASC_COMMA);
		DUK__UNEMIT_1(js_ctx);  /* eat trailing comma */
		if (DUK_UNLIKELY(js_ctx->h_gap != NULL)) {
			DUK_ASSERT(js_ctx->recursion_depth >= 1);
			duk__enc_newline_indent(js_ctx, js_ctx->recursion_depth - 1U);
		}
	}
	DUK__EMIT_1(js_ctx, DUK_ASC_RBRACKET);

	duk__enc_objarr_exit(js_ctx, &entry_top);

	DUK_ASSERT_TOP(thr, entry_top);
}

/* The Str(key, holder) operation.
 *
 * Stack policy: [ ... key ] -> [ ... ]
 */
DUK_LOCAL duk_bool_t duk__enc_value(duk_json_enc_ctx *js_ctx, duk_idx_t idx_holder) {
	duk_hthread *thr = js_ctx->thr;
	duk_tval *tv;
	duk_tval *tv_holder;
	duk_tval *tv_key;
	duk_small_int_t c;

	DUK_DDD(DUK_DDDPRINT("duk__enc_value: idx_holder=%ld, holder=%!T, key=%!T",
	                     (long) idx_holder, (duk_tval *) duk_get_tval(thr, idx_holder),
	                     (duk_tval *) duk_get_tval(thr, -1)));

	tv_holder = DUK_GET_TVAL_POSIDX(thr, idx_holder);
	DUK_ASSERT(DUK_TVAL_IS_OBJECT(tv_holder));
	tv_key = DUK_GET_TVAL_NEGIDX(thr, -1);
	DUK_ASSERT(DUK_TVAL_IS_STRING(tv_key));
	DUK_ASSERT(!DUK_HSTRING_HAS_SYMBOL(DUK_TVAL_GET_STRING(tv_key)));  /* Caller responsible. */
	(void) duk_hobject_getprop(thr, tv_holder, tv_key);

	/* -> [ ... key val ] */

	DUK_DDD(DUK_DDDPRINT("value=%!T", (duk_tval *) duk_get_tval(thr, -1)));

	/* Standard JSON checks for .toJSON() only for actual objects; for
	 * example, setting Number.prototype.toJSON and then serializing a
	 * number won't invoke the .toJSON() method.  However, lightfuncs and
	 * plain buffers mimic objects so we check for their .toJSON() method.
	 */
	if (duk_check_type_mask(thr, -1, DUK_TYPE_MASK_OBJECT |
	                                 DUK_TYPE_MASK_LIGHTFUNC |
	                                 DUK_TYPE_MASK_BUFFER)) {
		duk_get_prop_stridx_short(thr, -1, DUK_STRIDX_TO_JSON);
		if (duk_is_callable(thr, -1)) {  /* toJSON() can also be a lightfunc */
			DUK_DDD(DUK_DDDPRINT("value is object, has callable toJSON() -> call it"));
			/* XXX: duk_dup_unvalidated(thr, -2) etc. */
			duk_dup_m2(thr);          /* -> [ ... key val toJSON val ] */
			duk_dup_m4(thr);          /* -> [ ... key val toJSON val key ] */
			duk_call_method(thr, 1);  /* -> [ ... key val val' ] */
			duk_remove_m2(thr);       /* -> [ ... key val' ] */
		} else {
			duk_pop(thr);             /* -> [ ... key val ] */
		}
	}

	/* [ ... key val ] */

	DUK_DDD(DUK_DDDPRINT("value=%!T", (duk_tval *) duk_get_tval(thr, -1)));

	if (js_ctx->h_replacer) {
		/* XXX: Here a "slice copy" would be useful. */
		DUK_DDD(DUK_DDDPRINT("replacer is set, call replacer"));
		duk_push_hobject(thr, js_ctx->h_replacer);  /* -> [ ... key val replacer ] */
		duk_dup(thr, idx_holder);                   /* -> [ ... key val replacer holder ] */
		duk_dup_m4(thr);                            /* -> [ ... key val replacer holder key ] */
		duk_dup_m4(thr);                            /* -> [ ... key val replacer holder key val ] */
		duk_call_method(thr, 2);                    /* -> [ ... key val val' ] */
		duk_remove_m2(thr);                         /* -> [ ... key val' ] */
	}

	/* [ ... key val ] */

	DUK_DDD(DUK_DDDPRINT("value=%!T", (duk_tval *) duk_get_tval(thr, -1)));

	tv = DUK_GET_TVAL_NEGIDX(thr, -1);
	if (DUK_TVAL_IS_OBJECT(tv)) {
		duk_hobject *h;

		h = DUK_TVAL_GET_OBJECT(tv);
		DUK_ASSERT(h != NULL);

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
#if defined(DUK_USE_JX) || defined(DUK_USE_JC)
		if (DUK_HOBJECT_IS_BUFOBJ(h) &&
		    js_ctx->flags & (DUK_JSON_FLAG_EXT_CUSTOM | DUK_JSON_FLAG_EXT_COMPATIBLE)) {
			/* With JX/JC a bufferobject gets serialized specially. */
			duk_hbufobj *h_bufobj;
			h_bufobj = (duk_hbufobj *) h;
			DUK_HBUFOBJ_ASSERT_VALID(h_bufobj);
			duk__enc_bufobj(js_ctx, h_bufobj);
			goto pop2_emitted;
		}
		/* Otherwise bufferobjects get serialized as normal objects. */
#endif  /* JX || JC */
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */
		c = (duk_small_int_t) DUK_HOBJECT_GET_CLASS_NUMBER(h);
		switch (c) {
		case DUK_HOBJECT_CLASS_NUMBER: {
			DUK_DDD(DUK_DDDPRINT("value is a Number object -> coerce with ToNumber()"));
			duk_to_number_m1(thr);
			/* The coercion potentially invokes user .valueOf() and .toString()
			 * but can't result in a function value because ToPrimitive() would
			 * reject such a result: test-dev-json-stringify-coercion-1.js.
			 */
			DUK_ASSERT(!duk_is_callable(thr, -1));
			break;
		}
		case DUK_HOBJECT_CLASS_STRING: {
			DUK_DDD(DUK_DDDPRINT("value is a String object -> coerce with ToString()"));
			duk_to_string(thr, -1);
			/* Same coercion behavior as for Number. */
			DUK_ASSERT(!duk_is_callable(thr, -1));
			break;
		}
#if defined(DUK_USE_JX) || defined(DUK_USE_JC)
		case DUK_HOBJECT_CLASS_POINTER:
#endif
		case DUK_HOBJECT_CLASS_BOOLEAN: {
			DUK_DDD(DUK_DDDPRINT("value is a Boolean/Buffer/Pointer object -> get internal value"));
			duk_xget_owndataprop_stridx_short(thr, -1, DUK_STRIDX_INT_VALUE);
			duk_remove_m2(thr);
			break;
		}
		default: {
			/* Normal object which doesn't get automatically coerced to a
			 * primitive value.  Functions are checked for specially.  The
			 * primitive value coercions for Number, String, Pointer, and
			 * Boolean can't result in functions so suffices to check here.
			 * Symbol objects are handled like plain objects (their primitive
			 * value is NOT looked up like for e.g. String objects).
			 */
			DUK_ASSERT(h != NULL);
			if (DUK_HOBJECT_IS_CALLABLE(h)) {
#if defined(DUK_USE_JX) || defined(DUK_USE_JC)
				if (js_ctx->flags & (DUK_JSON_FLAG_EXT_CUSTOM |
				                     DUK_JSON_FLAG_EXT_COMPATIBLE)) {
					/* We only get here when doing non-standard JSON encoding */
					DUK_DDD(DUK_DDDPRINT("-> function allowed, serialize to custom format"));
					DUK_ASSERT(js_ctx->flag_ext_custom || js_ctx->flag_ext_compatible);
					DUK__EMIT_STRIDX(js_ctx, js_ctx->stridx_custom_function);
					goto pop2_emitted;
				} else {
					DUK_DDD(DUK_DDDPRINT("-> will result in undefined (function)"));
					goto pop2_undef;
				}
#else  /* DUK_USE_JX || DUK_USE_JC */
				DUK_DDD(DUK_DDDPRINT("-> will result in undefined (function)"));
				goto pop2_undef;
#endif  /* DUK_USE_JX || DUK_USE_JC */
			}
		}
		}  /* end switch */
	}

	/* [ ... key val ] */

	DUK_DDD(DUK_DDDPRINT("value=%!T", (duk_tval *) duk_get_tval(thr, -1)));

	if (duk_check_type_mask(thr, -1, js_ctx->mask_for_undefined)) {
		/* will result in undefined */
		DUK_DDD(DUK_DDDPRINT("-> will result in undefined (type mask check)"));
		goto pop2_undef;
	}
	tv = DUK_GET_TVAL_NEGIDX(thr, -1);

	switch (DUK_TVAL_GET_TAG(tv)) {
#if defined(DUK_USE_JX) || defined(DUK_USE_JC)
	/* When JX/JC not in use, the type mask above will avoid this case if needed. */
	case DUK_TAG_UNDEFINED: {
		DUK__EMIT_STRIDX(js_ctx, js_ctx->stridx_custom_undefined);
		break;
	}
#endif
	case DUK_TAG_NULL: {
		DUK__EMIT_STRIDX(js_ctx, DUK_STRIDX_LC_NULL);
		break;
	}
	case DUK_TAG_BOOLEAN: {
		DUK__EMIT_STRIDX(js_ctx, DUK_TVAL_GET_BOOLEAN(tv) ?
		                 DUK_STRIDX_TRUE : DUK_STRIDX_FALSE);
		break;
	}
#if defined(DUK_USE_JX) || defined(DUK_USE_JC)
	/* When JX/JC not in use, the type mask above will avoid this case if needed. */
	case DUK_TAG_POINTER: {
		duk__enc_pointer(js_ctx, DUK_TVAL_GET_POINTER(tv));
		break;
	}
#endif  /* DUK_USE_JX || DUK_USE_JC */
	case DUK_TAG_STRING: {
		duk_hstring *h = DUK_TVAL_GET_STRING(tv);
		DUK_ASSERT(h != NULL);
		if (DUK_UNLIKELY(DUK_HSTRING_HAS_SYMBOL(h))) {
			goto pop2_undef;
		}
		duk__enc_quote_string(js_ctx, h);
		break;
	}
	case DUK_TAG_OBJECT: {
		duk_hobject *h = DUK_TVAL_GET_OBJECT(tv);
		DUK_ASSERT(h != NULL);

		/* Function values are handled completely above (including
		 * coercion results):
		 */
		DUK_ASSERT(!DUK_HOBJECT_IS_CALLABLE(h));

		if (DUK_HOBJECT_GET_CLASS_NUMBER(h) == DUK_HOBJECT_CLASS_ARRAY) {
			duk__enc_array(js_ctx);
		} else {
			duk__enc_object(js_ctx);
		}
		break;
	}
	/* Because plain buffers mimics Uint8Array, they have enumerable
	 * index properties [0,byteLength[.  Because JSON only serializes
	 * enumerable own properties, no properties can be serialized for
	 * plain buffers (all virtual properties are non-enumerable).  However,
	 * there may be a .toJSON() method which was already handled above.
	 */
	case DUK_TAG_BUFFER: {
#if defined(DUK_USE_JX) || defined(DUK_USE_JC)
		if (js_ctx->flag_ext_custom_or_compatible) {
			duk__enc_buffer_jx_jc(js_ctx, DUK_TVAL_GET_BUFFER(tv));
			break;
		}
#endif

		/* Could implement a fastpath, but the fast path would need
		 * to handle realloc side effects correctly.
		 */
		duk_to_object(thr, -1);
		duk__enc_object(js_ctx);
		break;
	}
	case DUK_TAG_LIGHTFUNC: {
#if defined(DUK_USE_JX) || defined(DUK_USE_JC)
		/* We only get here when doing non-standard JSON encoding */
		DUK_ASSERT(js_ctx->flag_ext_custom || js_ctx->flag_ext_compatible);
		DUK__EMIT_STRIDX(js_ctx, js_ctx->stridx_custom_function);
#else
		/* Standard JSON omits functions */
		DUK_UNREACHABLE();
#endif
		break;
	}
#if defined(DUK_USE_FASTINT)
	case DUK_TAG_FASTINT:
		/* Number serialization has a significant impact relative to
		 * other fast path code, so careful fast path for fastints.
		 */
		duk__enc_fastint_tval(js_ctx, tv);
		break;
#endif
	default: {
		/* number */
		DUK_ASSERT(!DUK_TVAL_IS_UNUSED(tv));
		DUK_ASSERT(DUK_TVAL_IS_NUMBER(tv));
		/* XXX: A fast path for usual integers would be useful when
		 * fastint support is not enabled.
		 */
		duk__enc_double(js_ctx);
		break;
	}
	}

#if defined(DUK_USE_JX) || defined(DUK_USE_JC)
 pop2_emitted:
#endif
	duk_pop_2(thr); /* [ ... key val ] -> [ ... ] */
	return 1;  /* emitted */

 pop2_undef:
	duk_pop_2(thr);  /* [ ... key val ] -> [ ... ] */
	return 0;  /* not emitted */
}

/* E5 Section 15.12.3, main algorithm, step 4.b.ii steps 1-4. */
DUK_LOCAL duk_bool_t duk__enc_allow_into_proplist(duk_tval *tv) {
	duk_small_int_t c;

	/* XXX: some kind of external internal type checker?
	 * - type mask; symbol flag; class mask
	 */
	DUK_ASSERT(tv != NULL);
	if (DUK_TVAL_IS_STRING(tv)) {
		duk_hstring *h;
		h = DUK_TVAL_GET_STRING(tv);
		DUK_ASSERT(h != NULL);
		if (DUK_UNLIKELY(DUK_HSTRING_HAS_SYMBOL(h))) {
			return 0;
		}
		return 1;
	} else if (DUK_TVAL_IS_NUMBER(tv)) {
		return 1;
	} else if (DUK_TVAL_IS_OBJECT(tv)) {
		duk_hobject *h;
		h = DUK_TVAL_GET_OBJECT(tv);
		DUK_ASSERT(h != NULL);
		c = (duk_small_int_t) DUK_HOBJECT_GET_CLASS_NUMBER(h);
		if (c == DUK_HOBJECT_CLASS_STRING || c == DUK_HOBJECT_CLASS_NUMBER) {
			return 1;
		}
	}

	return 0;
}

/*
 *  JSON.stringify() fast path
 *
 *  Otherwise supports full JSON, JX, and JC features, but bails out on any
 *  possible side effect which might change the value being serialized.  The
 *  fast path can take advantage of the fact that the value being serialized
 *  is unchanged so that we can walk directly through property tables etc.
 */

#if defined(DUK_USE_JSON_STRINGIFY_FASTPATH)
DUK_LOCAL duk_bool_t duk__json_stringify_fast_value(duk_json_enc_ctx *js_ctx, duk_tval *tv) {
	duk_uint_fast32_t i, n;

	DUK_DDD(DUK_DDDPRINT("stringify fast: %!T", tv));

	DUK_ASSERT(js_ctx != NULL);
	DUK_ASSERT(js_ctx->thr != NULL);

#if 0 /* disabled for now */
 restart_match:
#endif

	DUK_ASSERT(tv != NULL);

	switch (DUK_TVAL_GET_TAG(tv)) {
	case DUK_TAG_UNDEFINED: {
#if defined(DUK_USE_JX) || defined(DUK_USE_JC)
		if (js_ctx->flag_ext_custom || js_ctx->flag_ext_compatible) {
			DUK__EMIT_STRIDX(js_ctx, js_ctx->stridx_custom_undefined);
			break;
		} else {
			goto emit_undefined;
		}
#else
		goto emit_undefined;
#endif
	}
	case DUK_TAG_NULL: {
		DUK__EMIT_STRIDX(js_ctx, DUK_STRIDX_LC_NULL);
		break;
	}
	case DUK_TAG_BOOLEAN: {
		DUK__EMIT_STRIDX(js_ctx, DUK_TVAL_GET_BOOLEAN(tv) ?
		                 DUK_STRIDX_TRUE : DUK_STRIDX_FALSE);
		break;
	}
	case DUK_TAG_STRING: {
		duk_hstring *h;
		h = DUK_TVAL_GET_STRING(tv);
		DUK_ASSERT(h != NULL);
		if (DUK_UNLIKELY(DUK_HSTRING_HAS_SYMBOL(h))) {
			goto emit_undefined;
		}
		duk__enc_quote_string(js_ctx, h);
		break;
	}
	case DUK_TAG_OBJECT: {
		duk_hobject *obj;
		duk_tval *tv_val;
		duk_bool_t emitted = 0;
		duk_uint32_t c_bit, c_all, c_array, c_unbox, c_undef,
		             c_func, c_bufobj, c_object, c_abort;

		/* For objects JSON.stringify() only looks for own, enumerable
		 * properties which is nice for the fast path here.
		 *
		 * For arrays JSON.stringify() uses [[Get]] so it will actually
		 * inherit properties during serialization!  This fast path
		 * supports gappy arrays as long as there's no actual inherited
		 * property (which might be a getter etc).
		 *
		 * Since recursion only happens for objects, we can have both
		 * recursion and loop checks here.  We use a simple, depth-limited
		 * loop check in the fast path because the object-based tracking
		 * is very slow (when tested, it accounted for 50% of fast path
		 * execution time for input data with a lot of small objects!).
		 */

		/* XXX: for real world code, could just ignore array inheritance
		 * and only look at array own properties.
		 */

		/* We rely on a few object flag / class number relationships here,
		 * assert for them.
		 */

		obj = DUK_TVAL_GET_OBJECT(tv);
		DUK_ASSERT(obj != NULL);
		DUK_HOBJECT_ASSERT_VALID(obj);

		/* Once recursion depth is increased, exit path must decrease
		 * it (though it's OK to abort the fast path).
		 */

		DUK_ASSERT_DISABLE(js_ctx->recursion_depth >= 0);  /* unsigned */
		DUK_ASSERT(js_ctx->recursion_depth <= js_ctx->recursion_limit);
		if (js_ctx->recursion_depth >= js_ctx->recursion_limit) {
			DUK_DD(DUK_DDPRINT("fast path recursion limit"));
			DUK_ERROR_RANGE(js_ctx->thr, DUK_STR_JSONDEC_RECLIMIT);
			DUK_WO_NORETURN(return 0;);
		}

		for (i = 0, n = (duk_uint_fast32_t) js_ctx->recursion_depth; i < n; i++) {
			if (DUK_UNLIKELY(js_ctx->visiting[i] == obj)) {
				DUK_DD(DUK_DDPRINT("fast path loop detect"));
				DUK_ERROR_TYPE(js_ctx->thr, DUK_STR_CYCLIC_INPUT);
				DUK_WO_NORETURN(return 0;);
			}
		}

		/* Guaranteed by recursion_limit setup so we don't have to
		 * check twice.
		 */
		DUK_ASSERT(js_ctx->recursion_depth < DUK_JSON_ENC_LOOPARRAY);
		js_ctx->visiting[js_ctx->recursion_depth] = obj;
		js_ctx->recursion_depth++;

		/* If object has a .toJSON() property, we can't be certain
		 * that it wouldn't mutate any value arbitrarily, so bail
		 * out of the fast path.
		 *
		 * If an object is a Proxy we also can't avoid side effects
		 * so abandon.
		 */
		/* XXX: non-callable .toJSON() doesn't need to cause an abort
		 * but does at the moment, probably not worth fixing.
		 */
		if (duk_hobject_hasprop_raw(js_ctx->thr, obj, DUK_HTHREAD_STRING_TO_JSON(js_ctx->thr)) ||
		    DUK_HOBJECT_IS_PROXY(obj)) {
			DUK_DD(DUK_DDPRINT("object has a .toJSON property or object is a Proxy, abort fast path"));
			goto abort_fastpath;
		}

		/* We could use a switch-case for the class number but it turns out
		 * a small if-else ladder on class masks is better.  The if-ladder
		 * should be in order of relevancy.
		 */

		/* XXX: move masks to js_ctx? they don't change during one
		 * fast path invocation.
		 */
		DUK_ASSERT(DUK_HOBJECT_CLASS_MAX <= 31);
#if defined(DUK_USE_JX) || defined(DUK_USE_JC)
		if (js_ctx->flag_ext_custom_or_compatible) {
			c_all = DUK_HOBJECT_CMASK_ALL;
			c_array = DUK_HOBJECT_CMASK_ARRAY;
			c_unbox = DUK_HOBJECT_CMASK_NUMBER |
			          DUK_HOBJECT_CMASK_STRING |
			          DUK_HOBJECT_CMASK_BOOLEAN |
			          DUK_HOBJECT_CMASK_POINTER;  /* Symbols are not unboxed. */
			c_func = DUK_HOBJECT_CMASK_FUNCTION;
			c_bufobj = DUK_HOBJECT_CMASK_ALL_BUFOBJS;
			c_undef = 0;
			c_abort = 0;
			c_object = c_all & ~(c_array | c_unbox | c_func | c_bufobj | c_undef | c_abort);
		}
		else
#endif
		{
			c_all = DUK_HOBJECT_CMASK_ALL;
			c_array = DUK_HOBJECT_CMASK_ARRAY;
			c_unbox = DUK_HOBJECT_CMASK_NUMBER |
			          DUK_HOBJECT_CMASK_STRING |
			          DUK_HOBJECT_CMASK_BOOLEAN;  /* Symbols are not unboxed. */
			c_func = 0;
			c_bufobj = 0;
			c_undef = DUK_HOBJECT_CMASK_FUNCTION |
			          DUK_HOBJECT_CMASK_POINTER;
			/* As the fast path doesn't currently properly support
			 * duk_hbufobj virtual properties, abort fast path if
			 * we encounter them in plain JSON mode.
			 */
			c_abort = DUK_HOBJECT_CMASK_ALL_BUFOBJS;
			c_object = c_all & ~(c_array | c_unbox | c_func | c_bufobj | c_undef | c_abort);
		}

		c_bit = (duk_uint32_t) DUK_HOBJECT_GET_CLASS_MASK(obj);
		if (c_bit & c_object) {
			/* All other object types. */
			DUK__EMIT_1(js_ctx, DUK_ASC_LCURLY);

			/* A non-Array object should not have an array part in practice.
			 * But since it is supported internally (and perhaps used at some
			 * point), check and abandon if that's the case.
			 */
			if (DUK_HOBJECT_HAS_ARRAY_PART(obj)) {
				DUK_DD(DUK_DDPRINT("non-Array object has array part, abort fast path"));
				goto abort_fastpath;
			}

			for (i = 0; i < (duk_uint_fast32_t) DUK_HOBJECT_GET_ENEXT(obj); i++) {
				duk_hstring *k;
				duk_size_t prev_size;

				k = DUK_HOBJECT_E_GET_KEY(js_ctx->thr->heap, obj, i);
				if (!k) {
					continue;
				}
				if (DUK_HSTRING_HAS_ARRIDX(k)) {
					/* If an object has array index keys we would need
					 * to sort them into the ES2015 enumeration order to
					 * be consistent with the slow path.  Abort the fast
					 * path and handle in the slow path for now.
					 */
					DUK_DD(DUK_DDPRINT("property key is an array index, abort fast path"));
					goto abort_fastpath;
				}
				if (!DUK_HOBJECT_E_SLOT_IS_ENUMERABLE(js_ctx->thr->heap, obj, i)) {
					continue;
				}
				if (DUK_HOBJECT_E_SLOT_IS_ACCESSOR(js_ctx->thr->heap, obj, i)) {
					/* Getter might have arbitrary side effects,
					 * so bail out.
					 */
					DUK_DD(DUK_DDPRINT("property is an accessor, abort fast path"));
					goto abort_fastpath;
				}
				if (DUK_UNLIKELY(DUK_HSTRING_HAS_SYMBOL(k))) {
					continue;
				}

				tv_val = DUK_HOBJECT_E_GET_VALUE_TVAL_PTR(js_ctx->thr->heap, obj, i);

				prev_size = DUK_BW_GET_SIZE(js_ctx->thr, &js_ctx->bw);
				if (DUK_UNLIKELY(js_ctx->h_gap != NULL)) {
					duk__enc_newline_indent(js_ctx, js_ctx->recursion_depth);
					duk__enc_key_autoquote(js_ctx, k);
					DUK__EMIT_2(js_ctx, DUK_ASC_COLON, DUK_ASC_SPACE);
				} else {
					duk__enc_key_autoquote(js_ctx, k);
					DUK__EMIT_1(js_ctx, DUK_ASC_COLON);
				}

				if (duk__json_stringify_fast_value(js_ctx, tv_val) == 0) {
					DUK_DD(DUK_DDPRINT("prop value not supported, rewind key and colon"));
					DUK_BW_SET_SIZE(js_ctx->thr, &js_ctx->bw, prev_size);
				} else {
					DUK__EMIT_1(js_ctx, DUK_ASC_COMMA);
					emitted = 1;
				}
			}

			/* If any non-Array value had enumerable virtual own
			 * properties, they should be serialized here (actually,
			 * before the explicit properties).  Standard types don't.
			 */

			if (emitted) {
				DUK_ASSERT(*((duk_uint8_t *) DUK_BW_GET_PTR(js_ctx->thr, &js_ctx->bw) - 1) == DUK_ASC_COMMA);
				DUK__UNEMIT_1(js_ctx);  /* eat trailing comma */
				if (DUK_UNLIKELY(js_ctx->h_gap != NULL)) {
					DUK_ASSERT(js_ctx->recursion_depth >= 1);
					duk__enc_newline_indent(js_ctx, js_ctx->recursion_depth - 1U);
				}
			}
			DUK__EMIT_1(js_ctx, DUK_ASC_RCURLY);
		} else if (c_bit & c_array) {
			duk_uint_fast32_t arr_len;
			duk_uint_fast32_t asize;

			DUK__EMIT_1(js_ctx, DUK_ASC_LBRACKET);

			/* Assume arrays are dense in the fast path. */
			if (!DUK_HOBJECT_HAS_ARRAY_PART(obj)) {
				DUK_DD(DUK_DDPRINT("Array object is sparse, abort fast path"));
				goto abort_fastpath;
			}

			arr_len = (duk_uint_fast32_t) ((duk_harray *) obj)->length;
			asize = (duk_uint_fast32_t) DUK_HOBJECT_GET_ASIZE(obj);
			/* Array part may be larger than 'length'; if so, iterate
			 * only up to array 'length'.  Array part may also be smaller
			 * than 'length' in some cases.
			 */
			for (i = 0; i < arr_len; i++) {
				duk_tval *tv_arrval;
				duk_hstring *h_tmp;
				duk_bool_t has_inherited;

				if (DUK_UNLIKELY(js_ctx->h_gap != NULL)) {
					duk__enc_newline_indent(js_ctx, js_ctx->recursion_depth);
				}

				if (DUK_LIKELY(i < asize)) {
					tv_arrval = DUK_HOBJECT_A_GET_VALUE_PTR(js_ctx->thr->heap, obj, i);
					if (DUK_LIKELY(!DUK_TVAL_IS_UNUSED(tv_arrval))) {
						/* Expected case: element is present. */
						if (duk__json_stringify_fast_value(js_ctx, tv_arrval) == 0) {
							DUK__EMIT_STRIDX(js_ctx, DUK_STRIDX_LC_NULL);
						}
						goto elem_done;
					}
				}

				/* Gap in array; check for inherited property,
				 * bail out if one exists.  This should be enough
				 * to support gappy arrays for all practical code.
				 */

				h_tmp = duk_push_uint_to_hstring(js_ctx->thr, (duk_uint_t) i);
				has_inherited = duk_hobject_hasprop_raw(js_ctx->thr, obj, h_tmp);
				duk_pop(js_ctx->thr);
				if (has_inherited) {
					DUK_D(DUK_DPRINT("gap in array, conflicting inherited property, abort fast path"));
					goto abort_fastpath;
				}

				/* Ordinary gap, undefined encodes to 'null' in
				 * standard JSON, but JX/JC use their form for
				 * undefined to better preserve the typing.
				 */
				DUK_D(DUK_DPRINT("gap in array, no conflicting inherited property, remain on fast path"));
#if defined(DUK_USE_JX)
				DUK__EMIT_STRIDX(js_ctx, js_ctx->stridx_custom_undefined);
#else
				DUK__EMIT_STRIDX(js_ctx, DUK_STRIDX_LC_NULL);
#endif
				/* fall through */

			 elem_done:
				DUK__EMIT_1(js_ctx, DUK_ASC_COMMA);
				emitted = 1;
			}

			if (emitted) {
				DUK_ASSERT(*((duk_uint8_t *) DUK_BW_GET_PTR(js_ctx->thr, &js_ctx->bw) - 1) == DUK_ASC_COMMA);
				DUK__UNEMIT_1(js_ctx);  /* eat trailing comma */
				if (DUK_UNLIKELY(js_ctx->h_gap != NULL)) {
					DUK_ASSERT(js_ctx->recursion_depth >= 1);
					duk__enc_newline_indent(js_ctx, js_ctx->recursion_depth - 1U);
				}
			}
			DUK__EMIT_1(js_ctx, DUK_ASC_RBRACKET);
		} else if (c_bit & c_unbox) {
			/* Certain boxed types are required to go through
			 * automatic unboxing.  Rely on internal value being
			 * sane (to avoid infinite recursion).
			 */
			DUK_ASSERT((c_bit & DUK_HOBJECT_CMASK_SYMBOL) == 0);  /* Symbols are not unboxed. */

#if 1
			/* The code below is incorrect if .toString() or .valueOf() have
			 * have been overridden.  The correct approach would be to look up
			 * the method(s) and if they resolve to the built-in function we
			 * can safely bypass it and look up the internal value directly.
			 * Unimplemented for now, abort fast path for boxed values.
			 */
			goto abort_fastpath;
#else  /* disabled */
			/* Disabled until fixed, see above. */
			duk_tval *tv_internal;

			DUK_DD(DUK_DDPRINT("auto unboxing in fast path"));

			tv_internal = duk_hobject_get_internal_value_tval_ptr(js_ctx->thr->heap, obj);
			DUK_ASSERT(tv_internal != NULL);
			DUK_ASSERT(DUK_TVAL_IS_STRING(tv_internal) ||
			           DUK_TVAL_IS_NUMBER(tv_internal) ||
			           DUK_TVAL_IS_BOOLEAN(tv_internal) ||
			           DUK_TVAL_IS_POINTER(tv_internal));

			tv = tv_internal;
			DUK_ASSERT(js_ctx->recursion_depth > 0);
			js_ctx->recursion_depth--;  /* required to keep recursion depth correct */
			goto restart_match;
#endif  /* disabled */
#if defined(DUK_USE_JX) || defined(DUK_USE_JC)
		} else if (c_bit & c_func) {
			DUK__EMIT_STRIDX(js_ctx, js_ctx->stridx_custom_function);
#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
		} else if (c_bit & c_bufobj) {
			duk__enc_bufobj(js_ctx, (duk_hbufobj *) obj);
#endif
#endif
		} else if (c_bit & c_abort) {
			DUK_DD(DUK_DDPRINT("abort fast path for unsupported type"));
			goto abort_fastpath;
		} else {
			DUK_ASSERT((c_bit & c_undef) != 0);

			/* Must decrease recursion depth before returning. */
			DUK_ASSERT(js_ctx->recursion_depth > 0);
			DUK_ASSERT(js_ctx->recursion_depth <= js_ctx->recursion_limit);
			js_ctx->recursion_depth--;
			goto emit_undefined;
		}

		DUK_ASSERT(js_ctx->recursion_depth > 0);
		DUK_ASSERT(js_ctx->recursion_depth <= js_ctx->recursion_limit);
		js_ctx->recursion_depth--;
		break;
	}
	case DUK_TAG_BUFFER: {
		/* Plain buffers are treated like Uint8Arrays: they have
		 * enumerable indices.  Other virtual properties are not
		 * enumerable, and inherited properties are not serialized.
		 * However, there can be a replacer (not relevant here) or
		 * a .toJSON() method (which we need to check for explicitly).
		 */

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
		if (duk_hobject_hasprop_raw(js_ctx->thr,
		                            js_ctx->thr->builtins[DUK_BIDX_UINT8ARRAY_PROTOTYPE],
		                            DUK_HTHREAD_STRING_TO_JSON(js_ctx->thr))) {
			DUK_DD(DUK_DDPRINT("value is a plain buffer and there's an inherited .toJSON, abort fast path"));
			goto abort_fastpath;
		}
#endif

#if defined(DUK_USE_JX) || defined(DUK_USE_JC)
		if (js_ctx->flag_ext_custom_or_compatible) {
			duk__enc_buffer_jx_jc(js_ctx, DUK_TVAL_GET_BUFFER(tv));
			break;
		}
#endif

		/* Plain buffers mimic Uint8Arrays, and have enumerable index
		 * properties.
		 */
		duk__enc_buffer_json_fastpath(js_ctx, DUK_TVAL_GET_BUFFER(tv));
		break;
	}
	case DUK_TAG_POINTER: {
#if defined(DUK_USE_JX) || defined(DUK_USE_JC)
		if (js_ctx->flag_ext_custom_or_compatible) {
			duk__enc_pointer(js_ctx, DUK_TVAL_GET_POINTER(tv));
			break;
		} else {
			goto emit_undefined;
		}
#else
		goto emit_undefined;
#endif
	}
	case DUK_TAG_LIGHTFUNC: {
		/* A lightfunc might also inherit a .toJSON() so just bail out. */
		/* XXX: Could just lookup .toJSON() and continue in fast path,
		 * as it would almost never be defined.
		 */
		DUK_DD(DUK_DDPRINT("value is a lightfunc, abort fast path"));
		goto abort_fastpath;
	}
#if defined(DUK_USE_FASTINT)
	case DUK_TAG_FASTINT: {
		/* Number serialization has a significant impact relative to
		 * other fast path code, so careful fast path for fastints.
		 */
		duk__enc_fastint_tval(js_ctx, tv);
		break;
	}
#endif
	default: {
		/* XXX: A fast path for usual integers would be useful when
		 * fastint support is not enabled.
		 */
		DUK_ASSERT(!DUK_TVAL_IS_UNUSED(tv));
		DUK_ASSERT(DUK_TVAL_IS_NUMBER(tv));

		/* XXX: Stack discipline is annoying, could be changed in numconv. */
		duk_push_tval(js_ctx->thr, tv);
		duk__enc_double(js_ctx);
		duk_pop(js_ctx->thr);

#if 0
		/* Could also rely on native sprintf(), but it will handle
		 * values like NaN, Infinity, -0, exponent notation etc in
		 * a JSON-incompatible way.
		 */
		duk_double_t d;
		char buf[64];

		DUK_ASSERT(DUK_TVAL_IS_DOUBLE(tv));
		d = DUK_TVAL_GET_DOUBLE(tv);
		DUK_SPRINTF(buf, "%lg", d);
		DUK__EMIT_CSTR(js_ctx, buf);
#endif
	}
	}
	return 1;  /* not undefined */

 emit_undefined:
	return 0;  /* value was undefined/unsupported */

 abort_fastpath:
	/* Error message doesn't matter: the error is ignored anyway. */
	DUK_DD(DUK_DDPRINT("aborting fast path"));
	DUK_ERROR_INTERNAL(js_ctx->thr);
	DUK_WO_NORETURN(return 0;);
}

DUK_LOCAL duk_ret_t duk__json_stringify_fast(duk_hthread *thr, void *udata) {
	duk_json_enc_ctx *js_ctx;
	duk_tval *tv;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(udata != NULL);

	js_ctx = (duk_json_enc_ctx *) udata;
	DUK_ASSERT(js_ctx != NULL);

	tv = DUK_GET_TVAL_NEGIDX(thr, -1);
	if (duk__json_stringify_fast_value(js_ctx, tv) == 0) {
		DUK_DD(DUK_DDPRINT("top level value not supported, fail fast path"));
		DUK_DCERROR_TYPE_INVALID_ARGS(thr);  /* Error message is ignored, so doesn't matter. */
	}

	return 0;
}
#endif  /* DUK_USE_JSON_STRINGIFY_FASTPATH */

/*
 *  Top level wrappers
 */

DUK_INTERNAL
void duk_bi_json_parse_helper(duk_hthread *thr,
                              duk_idx_t idx_value,
                              duk_idx_t idx_reviver,
                              duk_small_uint_t flags) {
	duk_json_dec_ctx js_ctx_alloc;
	duk_json_dec_ctx *js_ctx = &js_ctx_alloc;
	duk_hstring *h_text;
#if defined(DUK_USE_ASSERTIONS)
	duk_idx_t entry_top = duk_get_top(thr);
#endif

	/* negative top-relative indices not allowed now */
	DUK_ASSERT(idx_value == DUK_INVALID_INDEX || idx_value >= 0);
	DUK_ASSERT(idx_reviver == DUK_INVALID_INDEX || idx_reviver >= 0);

	DUK_DDD(DUK_DDDPRINT("JSON parse start: text=%!T, reviver=%!T, flags=0x%08lx, stack_top=%ld",
	                     (duk_tval *) duk_get_tval(thr, idx_value),
	                     (duk_tval *) duk_get_tval(thr, idx_reviver),
	                     (unsigned long) flags,
	                     (long) duk_get_top(thr)));

	duk_memzero(&js_ctx_alloc, sizeof(js_ctx_alloc));
	js_ctx->thr = thr;
#if defined(DUK_USE_EXPLICIT_NULL_INIT)
	/* nothing now */
#endif
	js_ctx->recursion_limit = DUK_USE_JSON_DEC_RECLIMIT;
	DUK_ASSERT(js_ctx->recursion_depth == 0);

	/* Flag handling currently assumes that flags are consistent.  This is OK
	 * because the call sites are now strictly controlled.
	 */

	js_ctx->flags = flags;
#if defined(DUK_USE_JX)
	js_ctx->flag_ext_custom = flags & DUK_JSON_FLAG_EXT_CUSTOM;
#endif
#if defined(DUK_USE_JC)
	js_ctx->flag_ext_compatible = flags & DUK_JSON_FLAG_EXT_COMPATIBLE;
#endif
#if defined(DUK_USE_JX) || defined(DUK_USE_JC)
	js_ctx->flag_ext_custom_or_compatible = flags & (DUK_JSON_FLAG_EXT_CUSTOM | DUK_JSON_FLAG_EXT_COMPATIBLE);
#endif

	h_text = duk_to_hstring(thr, idx_value);  /* coerce in-place; rejects Symbols */
	DUK_ASSERT(h_text != NULL);

	/* JSON parsing code is allowed to read [p_start,p_end]: p_end is
	 * valid and points to the string NUL terminator (which is always
	 * guaranteed for duk_hstrings.
	 */
	js_ctx->p_start = (const duk_uint8_t *) DUK_HSTRING_GET_DATA(h_text);
	js_ctx->p = js_ctx->p_start;
	js_ctx->p_end = ((const duk_uint8_t *) DUK_HSTRING_GET_DATA(h_text)) +
	                DUK_HSTRING_GET_BYTELEN(h_text);
	DUK_ASSERT(*(js_ctx->p_end) == 0x00);

	duk__dec_value(js_ctx);  /* -> [ ... value ] */

	/* Trailing whitespace has been eaten by duk__dec_value(), so if
	 * we're not at end of input here, it's a SyntaxError.
	 */

	if (js_ctx->p != js_ctx->p_end) {
		duk__dec_syntax_error(js_ctx);
	}

	if (duk_is_callable(thr, idx_reviver)) {
		DUK_DDD(DUK_DDDPRINT("applying reviver: %!T",
		                     (duk_tval *) duk_get_tval(thr, idx_reviver)));

		js_ctx->idx_reviver = idx_reviver;

		duk_push_object(thr);
		duk_dup_m2(thr);  /* -> [ ... val root val ] */
		duk_put_prop_stridx_short(thr, -2, DUK_STRIDX_EMPTY_STRING);  /* default attrs ok */
		duk_push_hstring_stridx(thr, DUK_STRIDX_EMPTY_STRING);  /* -> [ ... val root "" ] */

		DUK_DDD(DUK_DDDPRINT("start reviver walk, root=%!T, name=%!T",
		                     (duk_tval *) duk_get_tval(thr, -2),
		                     (duk_tval *) duk_get_tval(thr, -1)));

		duk__dec_reviver_walk(js_ctx);  /* [ ... val root "" ] -> [ ... val val' ] */
		duk_remove_m2(thr);             /* -> [ ... val' ] */
	} else {
		DUK_DDD(DUK_DDDPRINT("reviver does not exist or is not callable: %!T",
		                     (duk_tval *) duk_get_tval(thr, idx_reviver)));
	}

	/* Final result is at stack top. */

	DUK_DDD(DUK_DDDPRINT("JSON parse end: text=%!T, reviver=%!T, flags=0x%08lx, result=%!T, stack_top=%ld",
	                     (duk_tval *) duk_get_tval(thr, idx_value),
	                     (duk_tval *) duk_get_tval(thr, idx_reviver),
	                     (unsigned long) flags,
	                     (duk_tval *) duk_get_tval(thr, -1),
	                     (long) duk_get_top(thr)));

	DUK_ASSERT(duk_get_top(thr) == entry_top + 1);
}

DUK_INTERNAL
void duk_bi_json_stringify_helper(duk_hthread *thr,
                                  duk_idx_t idx_value,
                                  duk_idx_t idx_replacer,
                                  duk_idx_t idx_space,
                                  duk_small_uint_t flags) {
	duk_json_enc_ctx js_ctx_alloc;
	duk_json_enc_ctx *js_ctx = &js_ctx_alloc;
	duk_hobject *h;
	duk_idx_t idx_holder;
	duk_idx_t entry_top;

	/* negative top-relative indices not allowed now */
	DUK_ASSERT(idx_value == DUK_INVALID_INDEX || idx_value >= 0);
	DUK_ASSERT(idx_replacer == DUK_INVALID_INDEX || idx_replacer >= 0);
	DUK_ASSERT(idx_space == DUK_INVALID_INDEX || idx_space >= 0);

	DUK_DDD(DUK_DDDPRINT("JSON stringify start: value=%!T, replacer=%!T, space=%!T, flags=0x%08lx, stack_top=%ld",
	                     (duk_tval *) duk_get_tval(thr, idx_value),
	                     (duk_tval *) duk_get_tval(thr, idx_replacer),
	                     (duk_tval *) duk_get_tval(thr, idx_space),
	                     (unsigned long) flags,
	                     (long) duk_get_top(thr)));

	entry_top = duk_get_top(thr);

	/*
	 *  Context init
	 */

	duk_memzero(&js_ctx_alloc, sizeof(js_ctx_alloc));
	js_ctx->thr = thr;
#if defined(DUK_USE_EXPLICIT_NULL_INIT)
	js_ctx->h_replacer = NULL;
	js_ctx->h_gap = NULL;
#endif
	js_ctx->idx_proplist = -1;

	/* Flag handling currently assumes that flags are consistent.  This is OK
	 * because the call sites are now strictly controlled.
	 */

	js_ctx->flags = flags;
	js_ctx->flag_ascii_only = flags & DUK_JSON_FLAG_ASCII_ONLY;
	js_ctx->flag_avoid_key_quotes = flags & DUK_JSON_FLAG_AVOID_KEY_QUOTES;
#if defined(DUK_USE_JX)
	js_ctx->flag_ext_custom = flags & DUK_JSON_FLAG_EXT_CUSTOM;
#endif
#if defined(DUK_USE_JC)
	js_ctx->flag_ext_compatible = flags & DUK_JSON_FLAG_EXT_COMPATIBLE;
#endif
#if defined(DUK_USE_JX) || defined(DUK_USE_JC)
	js_ctx->flag_ext_custom_or_compatible = flags & (DUK_JSON_FLAG_EXT_CUSTOM | DUK_JSON_FLAG_EXT_COMPATIBLE);
#endif

	/* The #if defined() clutter here handles the JX/JC enable/disable
	 * combinations properly.
	 */
#if defined(DUK_USE_JX) || defined(DUK_USE_JC)
	js_ctx->stridx_custom_undefined = DUK_STRIDX_LC_NULL;  /* standard JSON; array gaps */
#if defined(DUK_USE_JX)
	if (flags & DUK_JSON_FLAG_EXT_CUSTOM) {
		js_ctx->stridx_custom_undefined = DUK_STRIDX_LC_UNDEFINED;
		js_ctx->stridx_custom_nan = DUK_STRIDX_NAN;
		js_ctx->stridx_custom_neginf = DUK_STRIDX_MINUS_INFINITY;
		js_ctx->stridx_custom_posinf = DUK_STRIDX_INFINITY;
		js_ctx->stridx_custom_function =
		        (flags & DUK_JSON_FLAG_AVOID_KEY_QUOTES) ?
		                DUK_STRIDX_JSON_EXT_FUNCTION2 :
		                DUK_STRIDX_JSON_EXT_FUNCTION1;
	}
#endif  /* DUK_USE_JX */
#if defined(DUK_USE_JX) && defined(DUK_USE_JC)
	else
#endif  /* DUK_USE_JX && DUK_USE_JC */
#if defined(DUK_USE_JC)
	if (js_ctx->flags & DUK_JSON_FLAG_EXT_COMPATIBLE) {
		js_ctx->stridx_custom_undefined = DUK_STRIDX_JSON_EXT_UNDEFINED;
		js_ctx->stridx_custom_nan = DUK_STRIDX_JSON_EXT_NAN;
		js_ctx->stridx_custom_neginf = DUK_STRIDX_JSON_EXT_NEGINF;
		js_ctx->stridx_custom_posinf = DUK_STRIDX_JSON_EXT_POSINF;
		js_ctx->stridx_custom_function = DUK_STRIDX_JSON_EXT_FUNCTION1;
	}
#endif  /* DUK_USE_JC */
#endif  /* DUK_USE_JX || DUK_USE_JC */

#if defined(DUK_USE_JX) || defined(DUK_USE_JC)
	if (js_ctx->flags & (DUK_JSON_FLAG_EXT_CUSTOM |
	                     DUK_JSON_FLAG_EXT_COMPATIBLE)) {
		DUK_ASSERT(js_ctx->mask_for_undefined == 0);  /* already zero */
	}
	else
#endif  /* DUK_USE_JX || DUK_USE_JC */
	{
		/* Plain buffer is treated like ArrayBuffer and serialized.
		 * Lightfuncs are treated like objects, but JSON explicitly
		 * skips serializing Function objects so we can just reject
		 * lightfuncs here.
		 */
		js_ctx->mask_for_undefined = DUK_TYPE_MASK_UNDEFINED |
		                             DUK_TYPE_MASK_POINTER |
		                             DUK_TYPE_MASK_LIGHTFUNC;
	}

	DUK_BW_INIT_PUSHBUF(thr, &js_ctx->bw, DUK__JSON_STRINGIFY_BUFSIZE);

	js_ctx->idx_loop = duk_push_bare_object(thr);
	DUK_ASSERT(js_ctx->idx_loop >= 0);

	/* [ ... buf loop ] */

	/*
	 *  Process replacer/proplist (2nd argument to JSON.stringify)
	 */

	h = duk_get_hobject(thr, idx_replacer);
	if (h != NULL) {
		if (DUK_HOBJECT_IS_CALLABLE(h)) {
			js_ctx->h_replacer = h;
		} else if (DUK_HOBJECT_GET_CLASS_NUMBER(h) == DUK_HOBJECT_CLASS_ARRAY) {
			/* Here the specification requires correct array index enumeration
			 * which is a bit tricky for sparse arrays (it is handled by the
			 * enum setup code).  We now enumerate ancestors too, although the
			 * specification is not very clear on whether that is required.
			 */

			duk_uarridx_t plist_idx = 0;
			duk_small_uint_t enum_flags;

			js_ctx->idx_proplist = duk_push_array(thr);  /* XXX: array internal? */

			enum_flags = DUK_ENUM_ARRAY_INDICES_ONLY |
			             DUK_ENUM_SORT_ARRAY_INDICES;  /* expensive flag */
			duk_enum(thr, idx_replacer, enum_flags);
			while (duk_next(thr, -1 /*enum_index*/, 1 /*get_value*/)) {
				/* [ ... proplist enum_obj key val ] */
				if (duk__enc_allow_into_proplist(duk_get_tval(thr, -1))) {
					/* XXX: duplicates should be eliminated here */
					DUK_DDD(DUK_DDDPRINT("proplist enum: key=%!T, val=%!T --> accept",
					                     (duk_tval *) duk_get_tval(thr, -2),
					                     (duk_tval *) duk_get_tval(thr, -1)));
					duk_to_string(thr, -1);  /* extra coercion of strings is OK */
					duk_put_prop_index(thr, -4, plist_idx);  /* -> [ ... proplist enum_obj key ] */
					plist_idx++;
					duk_pop(thr);
				} else {
					DUK_DDD(DUK_DDDPRINT("proplist enum: key=%!T, val=%!T --> reject",
					                     (duk_tval *) duk_get_tval(thr, -2),
					                     (duk_tval *) duk_get_tval(thr, -1)));
					duk_pop_2(thr);
				}
                        }
                        duk_pop(thr);  /* pop enum */

			/* [ ... proplist ] */
		}
	}

	/* [ ... buf loop (proplist) ] */

	/*
	 *  Process space (3rd argument to JSON.stringify)
	 */

	h = duk_get_hobject(thr, idx_space);
	if (h != NULL) {
		duk_small_uint_t c = DUK_HOBJECT_GET_CLASS_NUMBER(h);
		if (c == DUK_HOBJECT_CLASS_NUMBER) {
			duk_to_number(thr, idx_space);
		} else if (c == DUK_HOBJECT_CLASS_STRING) {
			duk_to_string(thr, idx_space);
		}
	}

	if (duk_is_number(thr, idx_space)) {
		duk_small_int_t nspace;
		/* spaces[] must be static to allow initializer with old compilers like BCC */
		static const char spaces[10] = {
			DUK_ASC_SPACE, DUK_ASC_SPACE, DUK_ASC_SPACE, DUK_ASC_SPACE,
			DUK_ASC_SPACE, DUK_ASC_SPACE, DUK_ASC_SPACE, DUK_ASC_SPACE,
			DUK_ASC_SPACE, DUK_ASC_SPACE
		};  /* XXX: helper */

		/* ToInteger() coercion; NaN -> 0, infinities are clamped to 0 and 10 */
		nspace = (duk_small_int_t) duk_to_int_clamped(thr, idx_space, 0 /*minval*/, 10 /*maxval*/);
		DUK_ASSERT(nspace >= 0 && nspace <= 10);

		duk_push_lstring(thr, spaces, (duk_size_t) nspace);
		js_ctx->h_gap = duk_known_hstring(thr, -1);
		DUK_ASSERT(js_ctx->h_gap != NULL);
	} else if (duk_is_string_notsymbol(thr, idx_space)) {
		duk_dup(thr, idx_space);
		duk_substring(thr, -1, 0, 10);  /* clamp to 10 chars */
		js_ctx->h_gap = duk_known_hstring(thr, -1);
	} else {
		/* nop */
	}

	if (js_ctx->h_gap != NULL) {
		/* If gap is empty, behave as if not given at all.  Check
		 * against byte length because character length is more
		 * expensive.
		 */
		if (DUK_HSTRING_GET_BYTELEN(js_ctx->h_gap) == 0) {
			js_ctx->h_gap = NULL;
		}
	}

	/* [ ... buf loop (proplist) (gap) ] */

	/*
	 *  Fast path: assume no mutation, iterate object property tables
	 *  directly; bail out if that assumption doesn't hold.
	 */

#if defined(DUK_USE_JSON_STRINGIFY_FASTPATH)
	if (js_ctx->h_replacer == NULL &&  /* replacer is a mutation risk */
	    js_ctx->idx_proplist == -1) {  /* proplist is very rare */
		duk_int_t pcall_rc;
		duk_small_uint_t prev_ms_base_flags;

		DUK_DD(DUK_DDPRINT("try JSON.stringify() fast path"));

		/* Use recursion_limit to ensure we don't overwrite js_ctx->visiting[]
		 * array so we don't need two counter checks in the fast path.  The
		 * slow path has a much larger recursion limit which we'll use if
		 * necessary.
		 */
		DUK_ASSERT(DUK_USE_JSON_ENC_RECLIMIT >= DUK_JSON_ENC_LOOPARRAY);
		js_ctx->recursion_limit = DUK_JSON_ENC_LOOPARRAY;
		DUK_ASSERT(js_ctx->recursion_depth == 0);

		/* Execute the fast path in a protected call.  If any error is thrown,
		 * fall back to the slow path.  This includes e.g. recursion limit
		 * because the fast path has a smaller recursion limit (and simpler,
		 * limited loop detection).
		 */

		duk_dup(thr, idx_value);

		/* Must prevent finalizers which may have arbitrary side effects. */
		prev_ms_base_flags = thr->heap->ms_base_flags;
		thr->heap->ms_base_flags |=
		        DUK_MS_FLAG_NO_OBJECT_COMPACTION;      /* Avoid attempt to compact any objects. */
		thr->heap->pf_prevent_count++;                 /* Prevent finalizers. */
		DUK_ASSERT(thr->heap->pf_prevent_count != 0);  /* Wrap. */

		pcall_rc = duk_safe_call(thr, duk__json_stringify_fast, (void *) js_ctx /*udata*/, 1 /*nargs*/, 0 /*nret*/);

		DUK_ASSERT(thr->heap->pf_prevent_count > 0);
		thr->heap->pf_prevent_count--;
		thr->heap->ms_base_flags = prev_ms_base_flags;

		if (pcall_rc == DUK_EXEC_SUCCESS) {
			DUK_DD(DUK_DDPRINT("fast path successful"));
			DUK_BW_PUSH_AS_STRING(thr, &js_ctx->bw);
			goto replace_finished;
		}

		/* We come here for actual aborts (like encountering .toJSON())
		 * but also for recursion/loop errors.  Bufwriter size can be
		 * kept because we'll probably need at least as much as we've
		 * allocated so far.
		 */
		DUK_D(DUK_DPRINT("fast path failed, serialize using slow path instead"));
		DUK_BW_RESET_SIZE(thr, &js_ctx->bw);
		js_ctx->recursion_depth = 0;
	}
#endif

	/*
	 *  Create wrapper object and serialize
	 */

	idx_holder = duk_push_object(thr);
	duk_dup(thr, idx_value);
	duk_put_prop_stridx_short(thr, -2, DUK_STRIDX_EMPTY_STRING);

	DUK_DDD(DUK_DDDPRINT("before: flags=0x%08lx, loop=%!T, replacer=%!O, "
	                     "proplist=%!T, gap=%!O, holder=%!T",
	                     (unsigned long) js_ctx->flags,
	                     (duk_tval *) duk_get_tval(thr, js_ctx->idx_loop),
	                     (duk_heaphdr *) js_ctx->h_replacer,
	                     (duk_tval *) (js_ctx->idx_proplist >= 0 ? duk_get_tval(thr, js_ctx->idx_proplist) : NULL),
	                     (duk_heaphdr *) js_ctx->h_gap,
	                     (duk_tval *) duk_get_tval(thr, -1)));

	/* serialize the wrapper with empty string key */

	duk_push_hstring_empty(thr);

	/* [ ... buf loop (proplist) (gap) holder "" ] */

	js_ctx->recursion_limit = DUK_USE_JSON_ENC_RECLIMIT;
	DUK_ASSERT(js_ctx->recursion_depth == 0);

	if (DUK_UNLIKELY(duk__enc_value(js_ctx, idx_holder) == 0)) {  /* [ ... holder key ] -> [ ... holder ] */
		/* Result is undefined. */
		duk_push_undefined(thr);
	} else {
		/* Convert buffer to result string. */
		DUK_BW_PUSH_AS_STRING(thr, &js_ctx->bw);
	}

	DUK_DDD(DUK_DDDPRINT("after: flags=0x%08lx, loop=%!T, replacer=%!O, "
	                     "proplist=%!T, gap=%!O, holder=%!T",
	                     (unsigned long) js_ctx->flags,
	                     (duk_tval *) duk_get_tval(thr, js_ctx->idx_loop),
	                     (duk_heaphdr *) js_ctx->h_replacer,
	                     (duk_tval *) (js_ctx->idx_proplist >= 0 ? duk_get_tval(thr, js_ctx->idx_proplist) : NULL),
	                     (duk_heaphdr *) js_ctx->h_gap,
	                     (duk_tval *) duk_get_tval(thr, idx_holder)));

	/* The stack has a variable shape here, so force it to the
	 * desired one explicitly.
	 */

#if defined(DUK_USE_JSON_STRINGIFY_FASTPATH)
 replace_finished:
#endif
	duk_replace(thr, entry_top);
	duk_set_top(thr, entry_top + 1);

	DUK_DDD(DUK_DDDPRINT("JSON stringify end: value=%!T, replacer=%!T, space=%!T, "
	                     "flags=0x%08lx, result=%!T, stack_top=%ld",
	                     (duk_tval *) duk_get_tval(thr, idx_value),
	                     (duk_tval *) duk_get_tval(thr, idx_replacer),
	                     (duk_tval *) duk_get_tval(thr, idx_space),
	                     (unsigned long) flags,
	                     (duk_tval *) duk_get_tval(thr, -1),
	                     (long) duk_get_top(thr)));

	DUK_ASSERT(duk_get_top(thr) == entry_top + 1);
}

#if defined(DUK_USE_JSON_BUILTIN)

/*
 *  Entry points
 */

DUK_INTERNAL duk_ret_t duk_bi_json_object_parse(duk_hthread *thr) {
	duk_bi_json_parse_helper(thr,
	                         0 /*idx_value*/,
	                         1 /*idx_replacer*/,
	                         0 /*flags*/);
	return 1;
}

DUK_INTERNAL duk_ret_t duk_bi_json_object_stringify(duk_hthread *thr) {
	duk_bi_json_stringify_helper(thr,
	                             0 /*idx_value*/,
	                             1 /*idx_replacer*/,
	                             2 /*idx_space*/,
	                             0 /*flags*/);
	return 1;
}

#endif  /* DUK_USE_JSON_BUILTIN */

#endif  /* DUK_USE_JSON_SUPPORT */

/* automatic undefs */
#undef DUK__EMIT_1
#undef DUK__EMIT_2
#undef DUK__EMIT_CSTR
#undef DUK__EMIT_HSTR
#undef DUK__EMIT_STRIDX
#undef DUK__JSON_DECSTR_BUFSIZE
#undef DUK__JSON_DECSTR_CHUNKSIZE
#undef DUK__JSON_ENCSTR_CHUNKSIZE
#undef DUK__JSON_MAX_ESC_LEN
#undef DUK__JSON_STRINGIFY_BUFSIZE
#undef DUK__MKESC
#undef DUK__UNEMIT_1
/*
 *  Math built-ins
 */

/* #include duk_internal.h -> already included */

#if defined(DUK_USE_MATH_BUILTIN)

/*
 *  Use static helpers which can work with math.h functions matching
 *  the following signatures. This is not portable if any of these math
 *  functions is actually a macro.
 *
 *  Typing here is intentionally 'double' wherever values interact with
 *  the standard library APIs.
 */

typedef double (*duk__one_arg_func)(double);
typedef double (*duk__two_arg_func)(double, double);

DUK_LOCAL duk_ret_t duk__math_minmax(duk_hthread *thr, duk_double_t initial, duk__two_arg_func min_max) {
	duk_idx_t n = duk_get_top(thr);
	duk_idx_t i;
	duk_double_t res = initial;
	duk_double_t t;

	/*
	 *  Note: fmax() does not match the E5 semantics.  E5 requires
	 *  that if -any- input to Math.max() is a NaN, the result is a
	 *  NaN.  fmax() will return a NaN only if -both- inputs are NaN.
	 *  Same applies to fmin().
	 *
	 *  Note: every input value must be coerced with ToNumber(), even
	 *  if we know the result will be a NaN anyway: ToNumber() may have
	 *  side effects for which even order of evaluation matters.
	 */

	for (i = 0; i < n; i++) {
		t = duk_to_number(thr, i);
		if (DUK_FPCLASSIFY(t) == DUK_FP_NAN || DUK_FPCLASSIFY(res) == DUK_FP_NAN) {
			/* Note: not normalized, but duk_push_number() will normalize */
			res = (duk_double_t) DUK_DOUBLE_NAN;
		} else {
			res = (duk_double_t) min_max(res, (double) t);
		}
	}

	duk_push_number(thr, res);
	return 1;
}

DUK_LOCAL double duk__fmin_fixed(double x, double y) {
	/* fmin() with args -0 and +0 is not guaranteed to return
	 * -0 as ECMAScript requires.
	 */
	if (x == 0 && y == 0) {
		duk_double_union du1, du2;
		du1.d = x;
		du2.d = y;

		/* Already checked to be zero so these must hold, and allow us
		 * to check for "x is -0 or y is -0" by ORing the high parts
		 * for comparison.
		 */
		DUK_ASSERT(du1.ui[DUK_DBL_IDX_UI0] == 0 || du1.ui[DUK_DBL_IDX_UI0] == 0x80000000UL);
		DUK_ASSERT(du2.ui[DUK_DBL_IDX_UI0] == 0 || du2.ui[DUK_DBL_IDX_UI0] == 0x80000000UL);

		/* XXX: what's the safest way of creating a negative zero? */
		if ((du1.ui[DUK_DBL_IDX_UI0] | du2.ui[DUK_DBL_IDX_UI0]) != 0) {
			/* Enter here if either x or y (or both) is -0. */
			return -0.0;
		} else {
			return +0.0;
		}
	}
	return duk_double_fmin(x, y);
}

DUK_LOCAL double duk__fmax_fixed(double x, double y) {
	/* fmax() with args -0 and +0 is not guaranteed to return
	 * +0 as ECMAScript requires.
	 */
	if (x == 0 && y == 0) {
		if (DUK_SIGNBIT(x) == 0 || DUK_SIGNBIT(y) == 0) {
			return +0.0;
		} else {
			return -0.0;
		}
	}
	return duk_double_fmax(x, y);
}

#if defined(DUK_USE_ES6)
DUK_LOCAL double duk__cbrt(double x) {
	/* cbrt() is C99.  To avoid hassling embedders with the need to provide a
	 * cube root function, we can get by with pow().  The result is not
	 * identical, but that's OK: ES2015 says it's implementation-dependent.
	 */

#if defined(DUK_CBRT)
	/* cbrt() matches ES2015 requirements. */
	return DUK_CBRT(x);
#else
	duk_small_int_t c = (duk_small_int_t) DUK_FPCLASSIFY(x);

	/* pow() does not, however. */
	if (c == DUK_FP_NAN || c == DUK_FP_INFINITE || c == DUK_FP_ZERO) {
		return x;
	}
	if (DUK_SIGNBIT(x)) {
		return -DUK_POW(-x, 1.0 / 3.0);
	} else {
		return DUK_POW(x, 1.0 / 3.0);
	}
#endif
}

DUK_LOCAL double duk__log2(double x) {
#if defined(DUK_LOG2)
	return DUK_LOG2(x);
#else
	return DUK_LOG(x) * DUK_DOUBLE_LOG2E;
#endif
}

DUK_LOCAL double duk__log10(double x) {
#if defined(DUK_LOG10)
	return DUK_LOG10(x);
#else
	return DUK_LOG(x) * DUK_DOUBLE_LOG10E;
#endif
}

DUK_LOCAL double duk__trunc(double x) {
#if defined(DUK_TRUNC)
	return DUK_TRUNC(x);
#else
	/* Handles -0 correctly: -0.0 matches 'x >= 0.0' but floor()
	 * is required to return -0 when the argument is -0.
	 */
	return x >= 0.0 ? DUK_FLOOR(x) : DUK_CEIL(x);
#endif
}
#endif  /* DUK_USE_ES6 */

DUK_LOCAL double duk__round_fixed(double x) {
	/* Numbers half-way between integers must be rounded towards +Infinity,
	 * e.g. -3.5 must be rounded to -3 (not -4).  When rounded to zero, zero
	 * sign must be set appropriately.  E5.1 Section 15.8.2.15.
	 *
	 * Note that ANSI C round() is "round to nearest integer, away from zero",
	 * which is incorrect for negative values.  Here we make do with floor().
	 */

	duk_small_int_t c = (duk_small_int_t) DUK_FPCLASSIFY(x);
	if (c == DUK_FP_NAN || c == DUK_FP_INFINITE || c == DUK_FP_ZERO) {
		return x;
	}

	/*
	 *  x is finite and non-zero
	 *
	 *  -1.6 -> floor(-1.1) -> -2
	 *  -1.5 -> floor(-1.0) -> -1  (towards +Inf)
	 *  -1.4 -> floor(-0.9) -> -1
	 *  -0.5 -> -0.0               (special case)
	 *  -0.1 -> -0.0               (special case)
	 *  +0.1 -> +0.0               (special case)
	 *  +0.5 -> floor(+1.0) -> 1   (towards +Inf)
	 *  +1.4 -> floor(+1.9) -> 1
	 *  +1.5 -> floor(+2.0) -> 2   (towards +Inf)
	 *  +1.6 -> floor(+2.1) -> 2
	 */

	if (x >= -0.5 && x < 0.5) {
		/* +0.5 is handled by floor, this is on purpose */
		if (x < 0.0) {
			return -0.0;
		} else {
			return +0.0;
		}
	}

	return DUK_FLOOR(x + 0.5);
}

/* Wrappers for calling standard math library methods.  These may be required
 * on platforms where one or more of the math built-ins are defined as macros
 * or inline functions and are thus not suitable to be used as function pointers.
 */
#if defined(DUK_USE_AVOID_PLATFORM_FUNCPTRS)
DUK_LOCAL double duk__fabs(double x) {
	return DUK_FABS(x);
}
DUK_LOCAL double duk__acos(double x) {
	return DUK_ACOS(x);
}
DUK_LOCAL double duk__asin(double x) {
	return DUK_ASIN(x);
}
DUK_LOCAL double duk__atan(double x) {
	return DUK_ATAN(x);
}
DUK_LOCAL double duk__ceil(double x) {
	return DUK_CEIL(x);
}
DUK_LOCAL double duk__cos(double x) {
	return DUK_COS(x);
}
DUK_LOCAL double duk__exp(double x) {
	return DUK_EXP(x);
}
DUK_LOCAL double duk__floor(double x) {
	return DUK_FLOOR(x);
}
DUK_LOCAL double duk__log(double x) {
	return DUK_LOG(x);
}
DUK_LOCAL double duk__sin(double x) {
	return DUK_SIN(x);
}
DUK_LOCAL double duk__sqrt(double x) {
	return DUK_SQRT(x);
}
DUK_LOCAL double duk__tan(double x) {
	return DUK_TAN(x);
}
DUK_LOCAL double duk__atan2_fixed(double x, double y) {
#if defined(DUK_USE_ATAN2_WORKAROUNDS)
	/* Specific fixes to common atan2() implementation issues:
	 * - test-bug-mingw-math-issues.js
	 */
	if (DUK_ISINF(x) && DUK_ISINF(y)) {
		if (DUK_SIGNBIT(x)) {
			if (DUK_SIGNBIT(y)) {
				return -2.356194490192345;
			} else {
				return -0.7853981633974483;
			}
		} else {
			if (DUK_SIGNBIT(y)) {
				return 2.356194490192345;
			} else {
				return 0.7853981633974483;
			}
		}
	}
#else
	/* Some ISO C assumptions. */
	DUK_ASSERT(DUK_ATAN2(DUK_DOUBLE_INFINITY, DUK_DOUBLE_INFINITY) == 0.7853981633974483);
	DUK_ASSERT(DUK_ATAN2(-DUK_DOUBLE_INFINITY, DUK_DOUBLE_INFINITY) == -0.7853981633974483);
	DUK_ASSERT(DUK_ATAN2(DUK_DOUBLE_INFINITY, -DUK_DOUBLE_INFINITY) == 2.356194490192345);
	DUK_ASSERT(DUK_ATAN2(-DUK_DOUBLE_INFINITY, -DUK_DOUBLE_INFINITY) == -2.356194490192345);
#endif

	return DUK_ATAN2(x, y);
}
#endif  /* DUK_USE_AVOID_PLATFORM_FUNCPTRS */

/* order must match constants in genbuiltins.py */
DUK_LOCAL const duk__one_arg_func duk__one_arg_funcs[] = {
#if defined(DUK_USE_AVOID_PLATFORM_FUNCPTRS)
	duk__fabs,
	duk__acos,
	duk__asin,
	duk__atan,
	duk__ceil,
	duk__cos,
	duk__exp,
	duk__floor,
	duk__log,
	duk__round_fixed,
	duk__sin,
	duk__sqrt,
	duk__tan,
#if defined(DUK_USE_ES6)
	duk__cbrt,
	duk__log2,
	duk__log10,
	duk__trunc
#endif
#else  /* DUK_USE_AVOID_PLATFORM_FUNCPTRS */
	DUK_FABS,
	DUK_ACOS,
	DUK_ASIN,
	DUK_ATAN,
	DUK_CEIL,
	DUK_COS,
	DUK_EXP,
	DUK_FLOOR,
	DUK_LOG,
	duk__round_fixed,
	DUK_SIN,
	DUK_SQRT,
	DUK_TAN,
#if defined(DUK_USE_ES6)
	duk__cbrt,
	duk__log2,
	duk__log10,
	duk__trunc
#endif
#endif  /* DUK_USE_AVOID_PLATFORM_FUNCPTRS */
};

/* order must match constants in genbuiltins.py */
DUK_LOCAL const duk__two_arg_func duk__two_arg_funcs[] = {
#if defined(DUK_USE_AVOID_PLATFORM_FUNCPTRS)
	duk__atan2_fixed,
	duk_js_arith_pow
#else
	duk__atan2_fixed,
	duk_js_arith_pow
#endif
};

DUK_INTERNAL duk_ret_t duk_bi_math_object_onearg_shared(duk_hthread *thr) {
	duk_small_int_t fun_idx = duk_get_current_magic(thr);
	duk__one_arg_func fun;
	duk_double_t arg1;

	DUK_ASSERT(fun_idx >= 0);
	DUK_ASSERT(fun_idx < (duk_small_int_t) (sizeof(duk__one_arg_funcs) / sizeof(duk__one_arg_func)));
	arg1 = duk_to_number(thr, 0);
	fun = duk__one_arg_funcs[fun_idx];
	duk_push_number(thr, (duk_double_t) fun((double) arg1));
	return 1;
}

DUK_INTERNAL duk_ret_t duk_bi_math_object_twoarg_shared(duk_hthread *thr) {
	duk_small_int_t fun_idx = duk_get_current_magic(thr);
	duk__two_arg_func fun;
	duk_double_t arg1;
	duk_double_t arg2;

	DUK_ASSERT(fun_idx >= 0);
	DUK_ASSERT(fun_idx < (duk_small_int_t) (sizeof(duk__two_arg_funcs) / sizeof(duk__two_arg_func)));
	arg1 = duk_to_number(thr, 0);  /* explicit ordered evaluation to match coercion semantics */
	arg2 = duk_to_number(thr, 1);
	fun = duk__two_arg_funcs[fun_idx];
	duk_push_number(thr, (duk_double_t) fun((double) arg1, (double) arg2));
	return 1;
}

DUK_INTERNAL duk_ret_t duk_bi_math_object_max(duk_hthread *thr) {
	return duk__math_minmax(thr, -DUK_DOUBLE_INFINITY, duk__fmax_fixed);
}

DUK_INTERNAL duk_ret_t duk_bi_math_object_min(duk_hthread *thr) {
	return duk__math_minmax(thr, DUK_DOUBLE_INFINITY, duk__fmin_fixed);
}

DUK_INTERNAL duk_ret_t duk_bi_math_object_random(duk_hthread *thr) {
	duk_push_number(thr, (duk_double_t) DUK_UTIL_GET_RANDOM_DOUBLE(thr));
	return 1;
}

#if defined(DUK_USE_ES6)
DUK_INTERNAL duk_ret_t duk_bi_math_object_hypot(duk_hthread *thr) {
	/*
	 *  E6 Section 20.2.2.18: Math.hypot
	 *
	 *  - If no arguments are passed, the result is +0.
	 *  - If any argument is +inf, the result is +inf.
	 *  - If any argument is -inf, the result is +inf.
	 *  - If no argument is +inf or -inf, and any argument is NaN, the result is
	 *    NaN.
	 *  - If all arguments are either +0 or -0, the result is +0.
	 */

	duk_idx_t nargs;
	duk_idx_t i;
	duk_bool_t found_nan;
	duk_double_t max;
	duk_double_t sum, summand;
	duk_double_t comp, prelim;
	duk_double_t t;

	nargs = duk_get_top(thr);

	/* Find the highest value.  Also ToNumber() coerces. */
	max = 0.0;
	found_nan = 0;
	for (i = 0; i < nargs; i++) {
		t = DUK_FABS(duk_to_number(thr, i));
		if (DUK_FPCLASSIFY(t) == DUK_FP_NAN) {
			found_nan = 1;
		} else {
			max = duk_double_fmax(max, t);
		}
	}

	/* Early return cases. */
	if (max == DUK_DOUBLE_INFINITY) {
		duk_push_number(thr, DUK_DOUBLE_INFINITY);
		return 1;
	} else if (found_nan) {
		duk_push_number(thr, DUK_DOUBLE_NAN);
		return 1;
	} else if (max == 0.0) {
		duk_push_number(thr, 0.0);
		/* Otherwise we'd divide by zero. */
		return 1;
	}

	/* Use Kahan summation and normalize to the highest value to minimize
	 * floating point rounding error and avoid overflow.
	 *
	 * https://en.wikipedia.org/wiki/Kahan_summation_algorithm
	 */
	sum = 0.0;
	comp = 0.0;
	for (i = 0; i < nargs; i++) {
		t = DUK_FABS(duk_get_number(thr, i)) / max;
		summand = (t * t) - comp;
		prelim = sum + summand;
		comp = (prelim - sum) - summand;
		sum = prelim;
	}

	duk_push_number(thr, (duk_double_t) DUK_SQRT(sum) * max);
	return 1;
}
#endif  /* DUK_USE_ES6 */

#if defined(DUK_USE_ES6)
DUK_INTERNAL duk_ret_t duk_bi_math_object_sign(duk_hthread *thr) {
	duk_double_t d;

	d = duk_to_number(thr, 0);
	if (duk_double_is_nan(d)) {
		DUK_ASSERT(duk_is_nan(thr, -1));
		return 1;  /* NaN input -> return NaN */
	}
	if (d == 0.0) {
		/* Zero sign kept, i.e. -0 -> -0, +0 -> +0. */
		return 1;
	}
	duk_push_int(thr, (d > 0.0 ? 1 : -1));
	return 1;
}
#endif  /* DUK_USE_ES6 */

#if defined(DUK_USE_ES6)
DUK_INTERNAL duk_ret_t duk_bi_math_object_clz32(duk_hthread *thr) {
	duk_uint32_t x;
	duk_small_uint_t i;

#if defined(DUK_USE_PREFER_SIZE)
	duk_uint32_t mask;

	x = duk_to_uint32(thr, 0);
	for (i = 0, mask = 0x80000000UL; mask != 0; mask >>= 1) {
		if (x & mask) {
			break;
		}
		i++;
	}
	DUK_ASSERT(i <= 32);
	duk_push_uint(thr, i);
	return 1;
#else  /* DUK_USE_PREFER_SIZE */
	i = 0;
	x = duk_to_uint32(thr, 0);
	if (x & 0xffff0000UL) {
		x >>= 16;
	} else {
		i += 16;
	}
	if (x & 0x0000ff00UL) {
		x >>= 8;
	} else {
		i += 8;
	}
	if (x & 0x000000f0UL) {
		x >>= 4;
	} else {
		i += 4;
	}
	if (x & 0x0000000cUL) {
		x >>= 2;
	} else {
		i += 2;
	}
	if (x & 0x00000002UL) {
		x >>= 1;
	} else {
		i += 1;
	}
	if (x & 0x00000001UL) {
		;
	} else {
		i += 1;
	}
	DUK_ASSERT(i <= 32);
	duk_push_uint(thr, i);
	return 1;
#endif  /* DUK_USE_PREFER_SIZE */
}
#endif  /* DUK_USE_ES6 */

#if defined(DUK_USE_ES6)
DUK_INTERNAL duk_ret_t duk_bi_math_object_imul(duk_hthread *thr) {
	duk_uint32_t x, y, z;

	x = duk_to_uint32(thr, 0);
	y = duk_to_uint32(thr, 1);
	z = x * y;

	/* While arguments are ToUint32() coerced and the multiplication
	 * is unsigned as such, the final result is curiously interpreted
	 * as a signed 32-bit value.
	 */
	duk_push_i32(thr, (duk_int32_t) z);
	return 1;
}
#endif  /* DUK_USE_ES6 */

#endif  /* DUK_USE_MATH_BUILTIN */
/*
 *  Number built-ins
 */

/* #include duk_internal.h -> already included */

#if defined(DUK_USE_NUMBER_BUILTIN)

DUK_LOCAL duk_double_t duk__push_this_number_plain(duk_hthread *thr) {
	duk_hobject *h;

	/* Number built-in accepts a plain number or a Number object (whose
	 * internal value is operated on).  Other types cause TypeError.
	 */

	duk_push_this(thr);
	if (duk_is_number(thr, -1)) {
		DUK_DDD(DUK_DDDPRINT("plain number value: %!T", (duk_tval *) duk_get_tval(thr, -1)));
		goto done;
	}
	h = duk_get_hobject(thr, -1);
	if (!h ||
	    (DUK_HOBJECT_GET_CLASS_NUMBER(h) != DUK_HOBJECT_CLASS_NUMBER)) {
		DUK_DDD(DUK_DDDPRINT("unacceptable this value: %!T", (duk_tval *) duk_get_tval(thr, -1)));
		DUK_ERROR_TYPE(thr, "number expected");
		DUK_WO_NORETURN(return 0.0;);
	}
	duk_xget_owndataprop_stridx_short(thr, -1, DUK_STRIDX_INT_VALUE);
	DUK_ASSERT(duk_is_number(thr, -1));
	DUK_DDD(DUK_DDDPRINT("number object: %!T, internal value: %!T",
	                     (duk_tval *) duk_get_tval(thr, -2), (duk_tval *) duk_get_tval(thr, -1)));
	duk_remove_m2(thr);

 done:
	return duk_get_number(thr, -1);
}

DUK_INTERNAL duk_ret_t duk_bi_number_constructor(duk_hthread *thr) {
	duk_idx_t nargs;
	duk_hobject *h_this;

	/*
	 *  The Number constructor uses ToNumber(arg) for number coercion
	 *  (coercing an undefined argument to NaN).  However, if the
	 *  argument is not given at all, +0 must be used instead.  To do
	 *  this, a vararg function is used.
	 */

	nargs = duk_get_top(thr);
	if (nargs == 0) {
		duk_push_int(thr, 0);
	}
	duk_to_number(thr, 0);
	duk_set_top(thr, 1);
	DUK_ASSERT_TOP(thr, 1);

	if (!duk_is_constructor_call(thr)) {
		return 1;
	}

	/*
	 *  E5 Section 15.7.2.1 requires that the constructed object
	 *  must have the original Number.prototype as its internal
	 *  prototype.  However, since Number.prototype is non-writable
	 *  and non-configurable, this doesn't have to be enforced here:
	 *  The default object (bound to 'this') is OK, though we have
	 *  to change its class.
	 *
	 *  Internal value set to ToNumber(arg) or +0; if no arg given,
	 *  ToNumber(undefined) = NaN, so special treatment is needed
	 *  (above).  String internal value is immutable.
	 */

	/* XXX: helper */
	duk_push_this(thr);
	h_this = duk_known_hobject(thr, -1);
	DUK_HOBJECT_SET_CLASS_NUMBER(h_this, DUK_HOBJECT_CLASS_NUMBER);

	DUK_ASSERT(DUK_HOBJECT_GET_PROTOTYPE(thr->heap, h_this) == thr->builtins[DUK_BIDX_NUMBER_PROTOTYPE]);
	DUK_ASSERT(DUK_HOBJECT_GET_CLASS_NUMBER(h_this) == DUK_HOBJECT_CLASS_NUMBER);
	DUK_ASSERT(DUK_HOBJECT_HAS_EXTENSIBLE(h_this));

	duk_dup_0(thr);  /* -> [ val obj val ] */
	duk_xdef_prop_stridx_short(thr, -2, DUK_STRIDX_INT_VALUE, DUK_PROPDESC_FLAGS_NONE);
	return 0;  /* no return value -> don't replace created value */
}

DUK_INTERNAL duk_ret_t duk_bi_number_prototype_value_of(duk_hthread *thr) {
	(void) duk__push_this_number_plain(thr);
	return 1;
}

DUK_INTERNAL duk_ret_t duk_bi_number_prototype_to_string(duk_hthread *thr) {
	duk_small_int_t radix;
	duk_small_uint_t n2s_flags;

	(void) duk__push_this_number_plain(thr);
	if (duk_is_undefined(thr, 0)) {
		radix = 10;
	} else {
		radix = (duk_small_int_t) duk_to_int_check_range(thr, 0, 2, 36);
	}
	DUK_DDD(DUK_DDDPRINT("radix=%ld", (long) radix));

	n2s_flags = 0;

	duk_numconv_stringify(thr,
	                      radix /*radix*/,
	                      0 /*digits*/,
	                      n2s_flags /*flags*/);
	return 1;
}

DUK_INTERNAL duk_ret_t duk_bi_number_prototype_to_locale_string(duk_hthread *thr) {
	/* XXX: just use toString() for now; permitted although not recommended.
	 * nargs==1, so radix is passed to toString().
	 */
	return duk_bi_number_prototype_to_string(thr);
}

/*
 *  toFixed(), toExponential(), toPrecision()
 */

/* XXX: shared helper for toFixed(), toExponential(), toPrecision()? */

DUK_INTERNAL duk_ret_t duk_bi_number_prototype_to_fixed(duk_hthread *thr) {
	duk_small_int_t frac_digits;
	duk_double_t d;
	duk_small_int_t c;
	duk_small_uint_t n2s_flags;

	/* In ES5.1 frac_digits is coerced first; in ES2015 the 'this number
	 * value' check is done first.
	 */
	d = duk__push_this_number_plain(thr);
	frac_digits = (duk_small_int_t) duk_to_int_check_range(thr, 0, 0, 20);

	c = (duk_small_int_t) DUK_FPCLASSIFY(d);
	if (c == DUK_FP_NAN || c == DUK_FP_INFINITE) {
		goto use_to_string;
	}

	if (d >= 1.0e21 || d <= -1.0e21) {
		goto use_to_string;
	}

	n2s_flags = DUK_N2S_FLAG_FIXED_FORMAT |
	            DUK_N2S_FLAG_FRACTION_DIGITS;

	duk_numconv_stringify(thr,
	                      10 /*radix*/,
	                      frac_digits /*digits*/,
	                      n2s_flags /*flags*/);
	return 1;

 use_to_string:
	DUK_ASSERT_TOP(thr, 2);
	duk_to_string(thr, -1);
	return 1;
}

DUK_INTERNAL duk_ret_t duk_bi_number_prototype_to_exponential(duk_hthread *thr) {
	duk_bool_t frac_undefined;
	duk_small_int_t frac_digits;
	duk_double_t d;
	duk_small_int_t c;
	duk_small_uint_t n2s_flags;

	d = duk__push_this_number_plain(thr);

	frac_undefined = duk_is_undefined(thr, 0);
	duk_to_int(thr, 0);  /* for side effects */

	c = (duk_small_int_t) DUK_FPCLASSIFY(d);
	if (c == DUK_FP_NAN || c == DUK_FP_INFINITE) {
		goto use_to_string;
	}

	frac_digits = (duk_small_int_t) duk_to_int_check_range(thr, 0, 0, 20);

	n2s_flags = DUK_N2S_FLAG_FORCE_EXP |
	           (frac_undefined ? 0 : DUK_N2S_FLAG_FIXED_FORMAT);

	duk_numconv_stringify(thr,
	                      10 /*radix*/,
	                      frac_digits + 1 /*leading digit + fractions*/,
	                      n2s_flags /*flags*/);
	return 1;

 use_to_string:
	DUK_ASSERT_TOP(thr, 2);
	duk_to_string(thr, -1);
	return 1;
}

DUK_INTERNAL duk_ret_t duk_bi_number_prototype_to_precision(duk_hthread *thr) {
	/* The specification has quite awkward order of coercion and
	 * checks for toPrecision().  The operations below are a bit
	 * reordered, within constraints of observable side effects.
	 */

	duk_double_t d;
	duk_small_int_t prec;
	duk_small_int_t c;
	duk_small_uint_t n2s_flags;

	DUK_ASSERT_TOP(thr, 1);

	d = duk__push_this_number_plain(thr);
	if (duk_is_undefined(thr, 0)) {
		goto use_to_string;
	}
	DUK_ASSERT_TOP(thr, 2);

	duk_to_int(thr, 0);  /* for side effects */

	c = (duk_small_int_t) DUK_FPCLASSIFY(d);
	if (c == DUK_FP_NAN || c == DUK_FP_INFINITE) {
		goto use_to_string;
	}

	prec = (duk_small_int_t) duk_to_int_check_range(thr, 0, 1, 21);

	n2s_flags = DUK_N2S_FLAG_FIXED_FORMAT |
	            DUK_N2S_FLAG_NO_ZERO_PAD;

	duk_numconv_stringify(thr,
	                      10 /*radix*/,
	                      prec /*digits*/,
	                      n2s_flags /*flags*/);
	return 1;

 use_to_string:
	/* Used when precision is undefined; also used for NaN (-> "NaN"),
	 * and +/- infinity (-> "Infinity", "-Infinity").
	 */

	DUK_ASSERT_TOP(thr, 2);
	duk_to_string(thr, -1);
	return 1;
}

/*
 *  ES2015 isFinite() etc
 */

#if defined(DUK_USE_ES6)
DUK_INTERNAL duk_ret_t duk_bi_number_check_shared(duk_hthread *thr) {
	duk_int_t magic;
	duk_bool_t ret = 0;

	if (duk_is_number(thr, 0)) {
		duk_double_t d;

		magic = duk_get_current_magic(thr);
		d = duk_get_number(thr, 0);

		switch (magic) {
		case 0:  /* isFinite() */
			ret = duk_double_is_finite(d);
			break;
		case 1:  /* isInteger() */
			ret = duk_double_is_integer(d);
			break;
		case 2:  /* isNaN() */
			ret = duk_double_is_nan(d);
			break;
		default:  /* isSafeInteger() */
			DUK_ASSERT(magic == 3);
			ret = duk_double_is_safe_integer(d);
		}
	}

	duk_push_boolean(thr, ret);
	return 1;
}
#endif  /* DUK_USE_ES6 */

#endif  /* DUK_USE_NUMBER_BUILTIN */
/*
 *  Object built-ins
 */

/* #include duk_internal.h -> already included */

/* Needed even when Object built-in disabled. */
DUK_INTERNAL duk_ret_t duk_bi_object_prototype_to_string(duk_hthread *thr) {
	duk_tval *tv;

	tv = DUK_HTHREAD_THIS_PTR(thr);
	duk_push_class_string_tval(thr, tv, 0 /*avoid_side_effects*/);
	return 1;
}

#if defined(DUK_USE_OBJECT_BUILTIN)
DUK_INTERNAL duk_ret_t duk_bi_object_constructor(duk_hthread *thr) {
	duk_uint_t arg_mask;

	arg_mask = duk_get_type_mask(thr, 0);

	if (!duk_is_constructor_call(thr) &&  /* not a constructor call */
	    ((arg_mask & (DUK_TYPE_MASK_NULL | DUK_TYPE_MASK_UNDEFINED)) == 0)) {  /* and argument not null or undefined */
		duk_to_object(thr, 0);
		return 1;
	}

	/* Pointer and buffer primitive values are treated like other
	 * primitives values which have a fully fledged object counterpart:
	 * promote to an object value.  Lightfuncs and plain buffers are
	 * coerced with ToObject() even they could also be returned as is.
	 */
	if (arg_mask & (DUK_TYPE_MASK_OBJECT |
	                DUK_TYPE_MASK_STRING |
	                DUK_TYPE_MASK_BOOLEAN |
	                DUK_TYPE_MASK_NUMBER |
	                DUK_TYPE_MASK_POINTER |
	                DUK_TYPE_MASK_BUFFER |
	                DUK_TYPE_MASK_LIGHTFUNC)) {
		/* For DUK_TYPE_OBJECT the coercion is a no-op and could
		 * be checked for explicitly, but Object(obj) calls are
		 * not very common so opt for minimal footprint.
		 */
		duk_to_object(thr, 0);
		return 1;
	}

	(void) duk_push_object_helper(thr,
	                              DUK_HOBJECT_FLAG_EXTENSIBLE |
	                              DUK_HOBJECT_FLAG_FASTREFS |
	                              DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_OBJECT),
	                              DUK_BIDX_OBJECT_PROTOTYPE);
	return 1;
}
#endif  /* DUK_USE_OBJECT_BUILTIN */

#if defined(DUK_USE_OBJECT_BUILTIN) && defined(DUK_USE_ES6)
DUK_INTERNAL duk_ret_t duk_bi_object_constructor_assign(duk_hthread *thr) {
	duk_idx_t nargs;
	duk_int_t idx;

	nargs = duk_get_top_require_min(thr, 1 /*min_top*/);

	duk_to_object(thr, 0);
	for (idx = 1; idx < nargs; idx++) {
		/* E7 19.1.2.1 (step 4a) */
		if (duk_is_null_or_undefined(thr, idx)) {
			continue;
		}

		/* duk_enum() respects ES2015+ [[OwnPropertyKeys]] ordering, which is
		 * convenient here.
		 */
		duk_to_object(thr, idx);
		duk_enum(thr, idx, DUK_ENUM_OWN_PROPERTIES_ONLY);
		while (duk_next(thr, -1, 1 /*get_value*/)) {
			/* [ target ... enum key value ] */
			duk_put_prop(thr, 0);
			/* [ target ... enum ] */
		}
		/* Could pop enumerator, but unnecessary because of duk_set_top()
		 * below.
		 */
	}

	duk_set_top(thr, 1);
	return 1;
}
#endif

#if defined(DUK_USE_OBJECT_BUILTIN) && defined(DUK_USE_ES6)
DUK_INTERNAL duk_ret_t duk_bi_object_constructor_is(duk_hthread *thr) {
	DUK_ASSERT_TOP(thr, 2);
	duk_push_boolean(thr, duk_samevalue(thr, 0, 1));
	return 1;
}
#endif

#if defined(DUK_USE_OBJECT_BUILTIN)
DUK_INTERNAL duk_ret_t duk_bi_object_constructor_create(duk_hthread *thr) {
	duk_hobject *proto;

	DUK_ASSERT_TOP(thr, 2);

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
	duk_hbufobj_promote_plain(thr, 0);
#endif
	proto = duk_require_hobject_accept_mask(thr, 0, DUK_TYPE_MASK_NULL);
	DUK_ASSERT(proto != NULL || duk_is_null(thr, 0));

	(void) duk_push_object_helper_proto(thr,
	                                    DUK_HOBJECT_FLAG_EXTENSIBLE |
	                                    DUK_HOBJECT_FLAG_FASTREFS |
	                                    DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_OBJECT),
	                                    proto);

	if (!duk_is_undefined(thr, 1)) {
		/* [ O Properties obj ] */

		duk_replace(thr, 0);

		/* [ obj Properties ] */

		/* Just call the "original" Object.defineProperties() to
		 * finish up.
		 */

		return duk_bi_object_constructor_define_properties(thr);
	}

	/* [ O Properties obj ] */

	return 1;
}
#endif  /* DUK_USE_OBJECT_BUILTIN */

#if defined(DUK_USE_OBJECT_BUILTIN)
DUK_INTERNAL duk_ret_t duk_bi_object_constructor_define_properties(duk_hthread *thr) {
	duk_small_uint_t pass;
	duk_uint_t defprop_flags;
	duk_hobject *obj;
	duk_idx_t idx_value;
	duk_hobject *get;
	duk_hobject *set;

	/* Lightfunc and plain buffer handling by ToObject() coercion. */
	obj = duk_require_hobject_promote_mask(thr, 0, DUK_TYPE_MASK_LIGHTFUNC | DUK_TYPE_MASK_BUFFER);
	DUK_ASSERT(obj != NULL);

	duk_to_object(thr, 1);        /* properties object */

	DUK_DDD(DUK_DDDPRINT("target=%!iT, properties=%!iT",
	                     (duk_tval *) duk_get_tval(thr, 0),
	                     (duk_tval *) duk_get_tval(thr, 1)));

	/*
	 *  Two pass approach to processing the property descriptors.
	 *  On first pass validate and normalize all descriptors before
	 *  any changes are made to the target object.  On second pass
	 *  make the actual modifications to the target object.
	 *
	 *  Right now we'll just use the same normalize/validate helper
	 *  on both passes, ignoring its outputs on the first pass.
	 */

	for (pass = 0; pass < 2; pass++) {
		duk_set_top(thr, 2);  /* -> [ hobject props ] */
		duk_enum(thr, 1, DUK_ENUM_OWN_PROPERTIES_ONLY | DUK_ENUM_INCLUDE_SYMBOLS /*enum_flags*/);

		for (;;) {
			duk_hstring *key;

			/* [ hobject props enum(props) ] */

			duk_set_top(thr, 3);

			if (!duk_next(thr, 2, 1 /*get_value*/)) {
				break;
			}

			DUK_DDD(DUK_DDDPRINT("-> key=%!iT, desc=%!iT",
			                     (duk_tval *) duk_get_tval(thr, -2),
			                     (duk_tval *) duk_get_tval(thr, -1)));

			/* [ hobject props enum(props) key desc ] */

			duk_hobject_prepare_property_descriptor(thr,
			                                        4 /*idx_desc*/,
			                                        &defprop_flags,
			                                        &idx_value,
			                                        &get,
			                                        &set);

			/* [ hobject props enum(props) key desc [multiple values] ] */

			if (pass == 0) {
				continue;
			}

			/* This allows symbols on purpose. */
			key = duk_known_hstring(thr, 3);
			DUK_ASSERT(key != NULL);

			duk_hobject_define_property_helper(thr,
			                                   defprop_flags,
			                                   obj,
			                                   key,
			                                   idx_value,
			                                   get,
			                                   set,
			                                   1 /*throw_flag*/);
		}
	}

	/*
	 *  Return target object
	 */

	duk_dup_0(thr);
	return 1;
}
#endif  /* DUK_USE_OBJECT_BUILTIN */

#if defined(DUK_USE_OBJECT_BUILTIN)
DUK_INTERNAL duk_ret_t duk_bi_object_constructor_seal_freeze_shared(duk_hthread *thr) {
	DUK_ASSERT_TOP(thr, 1);

	duk_seal_freeze_raw(thr, 0, (duk_bool_t) duk_get_current_magic(thr) /*is_freeze*/);
	return 1;
}
#endif  /* DUK_USE_OBJECT_BUILTIN */

#if defined(DUK_USE_OBJECT_BUILTIN)
DUK_INTERNAL duk_ret_t duk_bi_object_constructor_is_sealed_frozen_shared(duk_hthread *thr) {
	duk_hobject *h;
	duk_bool_t is_frozen;
	duk_uint_t mask;

	is_frozen = (duk_bool_t) duk_get_current_magic(thr);
	mask = duk_get_type_mask(thr, 0);
	if (mask & (DUK_TYPE_MASK_LIGHTFUNC | DUK_TYPE_MASK_BUFFER)) {
		DUK_ASSERT(is_frozen == 0 || is_frozen == 1);
		duk_push_boolean(thr, (mask & DUK_TYPE_MASK_LIGHTFUNC) ?
		                          1 :               /* lightfunc always frozen and sealed */
		                          (is_frozen ^ 1)); /* buffer sealed but not frozen (index props writable) */
	} else {
		/* ES2015 Sections 19.1.2.12, 19.1.2.13: anything other than an object
		 * is considered to be already sealed and frozen.
		 */
		h = duk_get_hobject(thr, 0);
		duk_push_boolean(thr, (h == NULL) ||
		                      duk_hobject_object_is_sealed_frozen_helper(thr, h, is_frozen /*is_frozen*/));
	}
	return 1;
}
#endif  /* DUK_USE_OBJECT_BUILTIN */

#if defined(DUK_USE_OBJECT_BUILTIN)
DUK_INTERNAL duk_ret_t duk_bi_object_prototype_to_locale_string(duk_hthread *thr) {
	DUK_ASSERT_TOP(thr, 0);
	(void) duk_push_this_coercible_to_object(thr);
	duk_get_prop_stridx_short(thr, 0, DUK_STRIDX_TO_STRING);
#if 0  /* This is mentioned explicitly in the E5.1 spec, but duk_call_method() checks for it in practice. */
	duk_require_callable(thr, 1);
#endif
	duk_dup_0(thr);  /* -> [ O toString O ] */
	duk_call_method(thr, 0);  /* XXX: call method tail call? */
	return 1;
}
#endif  /* DUK_USE_OBJECT_BUILTIN */

#if defined(DUK_USE_OBJECT_BUILTIN)
DUK_INTERNAL duk_ret_t duk_bi_object_prototype_value_of(duk_hthread *thr) {
	/* For lightfuncs and plain buffers, returns Object() coerced. */
	(void) duk_push_this_coercible_to_object(thr);
	return 1;
}
#endif  /* DUK_USE_OBJECT_BUILTIN */

#if defined(DUK_USE_OBJECT_BUILTIN)
DUK_INTERNAL duk_ret_t duk_bi_object_prototype_is_prototype_of(duk_hthread *thr) {
	duk_hobject *h_v;
	duk_hobject *h_obj;

	DUK_ASSERT_TOP(thr, 1);

	h_v = duk_get_hobject(thr, 0);
	if (!h_v) {
		duk_push_false(thr);  /* XXX: tail call: return duk_push_false(thr) */
		return 1;
	}

	h_obj = duk_push_this_coercible_to_object(thr);
	DUK_ASSERT(h_obj != NULL);

	/* E5.1 Section 15.2.4.6, step 3.a, lookup proto once before compare.
	 * Prototype loops should cause an error to be thrown.
	 */
	duk_push_boolean(thr, duk_hobject_prototype_chain_contains(thr, DUK_HOBJECT_GET_PROTOTYPE(thr->heap, h_v), h_obj, 0 /*ignore_loop*/));
	return 1;
}
#endif  /* DUK_USE_OBJECT_BUILTIN */

#if defined(DUK_USE_OBJECT_BUILTIN)
DUK_INTERNAL duk_ret_t duk_bi_object_prototype_has_own_property(duk_hthread *thr) {
	return (duk_ret_t) duk_hobject_object_ownprop_helper(thr, 0 /*required_desc_flags*/);
}
#endif  /* DUK_USE_OBJECT_BUILTIN */

#if defined(DUK_USE_OBJECT_BUILTIN)
DUK_INTERNAL duk_ret_t duk_bi_object_prototype_property_is_enumerable(duk_hthread *thr) {
	return (duk_ret_t) duk_hobject_object_ownprop_helper(thr, DUK_PROPDESC_FLAG_ENUMERABLE /*required_desc_flags*/);
}
#endif  /* DUK_USE_OBJECT_BUILTIN */

#if defined(DUK_USE_OBJECT_BUILTIN) || defined(DUK_USE_REFLECT_BUILTIN)
/* Shared helper to implement Object.getPrototypeOf,
 * Object.prototype.__proto__ getter, and Reflect.getPrototypeOf.
 *
 * http://www.ecma-international.org/ecma-262/6.0/index.html#sec-get-object.prototype.__proto__
 */
DUK_INTERNAL duk_ret_t duk_bi_object_getprototype_shared(duk_hthread *thr) {
	/*
	 *  magic = 0: __proto__ getter
	 *  magic = 1: Object.getPrototypeOf()
	 *  magic = 2: Reflect.getPrototypeOf()
	 */

	duk_hobject *h;
	duk_hobject *proto;
	duk_tval *tv;
	duk_int_t magic;

	magic = duk_get_current_magic(thr);

	if (magic == 0) {
		DUK_ASSERT_TOP(thr, 0);
		duk_push_this_coercible_to_object(thr);
	}
	DUK_ASSERT(duk_get_top(thr) >= 1);
	if (magic < 2) {
		/* ES2015 Section 19.1.2.9, step 1 */
		duk_to_object(thr, 0);
	}
	tv = DUK_GET_TVAL_POSIDX(thr, 0);

	switch (DUK_TVAL_GET_TAG(tv)) {
	case DUK_TAG_BUFFER:
		proto = thr->builtins[DUK_BIDX_UINT8ARRAY_PROTOTYPE];
		break;
	case DUK_TAG_LIGHTFUNC:
		proto = thr->builtins[DUK_BIDX_FUNCTION_PROTOTYPE];
		break;
	case DUK_TAG_OBJECT:
		h = DUK_TVAL_GET_OBJECT(tv);
		proto = DUK_HOBJECT_GET_PROTOTYPE(thr->heap, h);
		break;
	default:
		/* This implicitly handles CheckObjectCoercible() caused
		 * TypeError.
		 */
		DUK_DCERROR_TYPE_INVALID_ARGS(thr);
	}
	if (proto != NULL) {
		duk_push_hobject(thr, proto);
	} else {
		duk_push_null(thr);
	}
	return 1;
}
#endif  /* DUK_USE_OBJECT_BUILTIN || DUK_USE_REFLECT_BUILTIN */

#if defined(DUK_USE_OBJECT_BUILTIN) || defined(DUK_USE_REFLECT_BUILTIN)
/* Shared helper to implement ES2015 Object.setPrototypeOf,
 * Object.prototype.__proto__ setter, and Reflect.setPrototypeOf.
 *
 * http://www.ecma-international.org/ecma-262/6.0/index.html#sec-get-object.prototype.__proto__
 * http://www.ecma-international.org/ecma-262/6.0/index.html#sec-object.setprototypeof
 */
DUK_INTERNAL duk_ret_t duk_bi_object_setprototype_shared(duk_hthread *thr) {
	/*
	 *  magic = 0: __proto__ setter
	 *  magic = 1: Object.setPrototypeOf()
	 *  magic = 2: Reflect.setPrototypeOf()
	 */

	duk_hobject *h_obj;
	duk_hobject *h_new_proto;
	duk_hobject *h_curr;
	duk_ret_t ret_success = 1;  /* retval for success path */
	duk_uint_t mask;
	duk_int_t magic;

	/* Preliminaries for __proto__ and setPrototypeOf (E6 19.1.2.18 steps 1-4). */
	magic = duk_get_current_magic(thr);
	if (magic == 0) {
		duk_push_this_check_object_coercible(thr);
		duk_insert(thr, 0);
		if (!duk_check_type_mask(thr, 1, DUK_TYPE_MASK_NULL | DUK_TYPE_MASK_OBJECT)) {
			return 0;
		}

		/* __proto__ setter returns 'undefined' on success unlike the
		 * setPrototypeOf() call which returns the target object.
		 */
		ret_success = 0;
	} else {
		if (magic == 1) {
			duk_require_object_coercible(thr, 0);
		} else {
			duk_require_hobject_accept_mask(thr, 0,
			                                DUK_TYPE_MASK_LIGHTFUNC |
			                                DUK_TYPE_MASK_BUFFER);
		}
		duk_require_type_mask(thr, 1, DUK_TYPE_MASK_NULL | DUK_TYPE_MASK_OBJECT);
	}

	h_new_proto = duk_get_hobject(thr, 1);
	/* h_new_proto may be NULL */

	mask = duk_get_type_mask(thr, 0);
	if (mask & (DUK_TYPE_MASK_LIGHTFUNC | DUK_TYPE_MASK_BUFFER)) {
		duk_hobject *curr_proto;
		curr_proto = thr->builtins[(mask & DUK_TYPE_MASK_LIGHTFUNC) ?
		                               DUK_BIDX_FUNCTION_PROTOTYPE :
		                               DUK_BIDX_UINT8ARRAY_PROTOTYPE];
		if (h_new_proto == curr_proto) {
			goto skip;
		}
		goto fail_nonextensible;
	}
	h_obj = duk_get_hobject(thr, 0);
	if (h_obj == NULL) {
		goto skip;
	}
	DUK_ASSERT(h_obj != NULL);

	/* [[SetPrototypeOf]] standard behavior, E6 9.1.2. */
	/* TODO: implement Proxy object support here */

	if (h_new_proto == DUK_HOBJECT_GET_PROTOTYPE(thr->heap, h_obj)) {
		goto skip;
	}
	if (!DUK_HOBJECT_HAS_EXTENSIBLE(h_obj)) {
		goto fail_nonextensible;
	}
	for (h_curr = h_new_proto; h_curr != NULL; h_curr = DUK_HOBJECT_GET_PROTOTYPE(thr->heap, h_curr)) {
		/* Loop prevention. */
		if (h_curr == h_obj) {
			goto fail_loop;
		}
	}
	DUK_HOBJECT_SET_PROTOTYPE_UPDREF(thr, h_obj, h_new_proto);
	/* fall thru */

 skip:
	duk_set_top(thr, 1);
	if (magic == 2) {
		duk_push_true(thr);
	}
	return ret_success;

 fail_nonextensible:
 fail_loop:
	if (magic != 2) {
		DUK_DCERROR_TYPE_INVALID_ARGS(thr);
	} else {
		duk_push_false(thr);
		return 1;
	}
}
#endif  /* DUK_USE_OBJECT_BUILTIN || DUK_USE_REFLECT_BUILTIN */

#if defined(DUK_USE_OBJECT_BUILTIN) || defined(DUK_USE_REFLECT_BUILTIN)
DUK_INTERNAL duk_ret_t duk_bi_object_constructor_define_property(duk_hthread *thr) {
	/*
	 *  magic = 0: Object.defineProperty()
	 *  magic = 1: Reflect.defineProperty()
	 */

	duk_hobject *obj;
	duk_hstring *key;
	duk_hobject *get;
	duk_hobject *set;
	duk_idx_t idx_value;
	duk_uint_t defprop_flags;
	duk_small_uint_t magic;
	duk_bool_t throw_flag;
	duk_bool_t ret;

	DUK_ASSERT(thr != NULL);

	DUK_DDD(DUK_DDDPRINT("Object.defineProperty(): ctx=%p obj=%!T key=%!T desc=%!T",
	                     (void *) thr,
	                     (duk_tval *) duk_get_tval(thr, 0),
	                     (duk_tval *) duk_get_tval(thr, 1),
	                     (duk_tval *) duk_get_tval(thr, 2)));

	/* [ obj key desc ] */

	magic = (duk_small_uint_t) duk_get_current_magic(thr);

	/* Lightfuncs are currently supported by coercing to a temporary
	 * Function object; changes will be allowed (the coerced value is
	 * extensible) but will be lost.  Same for plain buffers.
	 */
	obj = duk_require_hobject_promote_mask(thr, 0, DUK_TYPE_MASK_LIGHTFUNC | DUK_TYPE_MASK_BUFFER);
	DUK_ASSERT(obj != NULL);
	key = duk_to_property_key_hstring(thr, 1);
	(void) duk_require_hobject(thr, 2);

	DUK_ASSERT(obj != NULL);
	DUK_ASSERT(key != NULL);
	DUK_ASSERT(duk_get_hobject(thr, 2) != NULL);

	/*
	 *  Validate and convert argument property descriptor (an ECMAScript
	 *  object) into a set of defprop_flags and possibly property value,
	 *  getter, and/or setter values on the value stack.
	 *
	 *  Lightfunc set/get values are coerced to full Functions.
	 */

	duk_hobject_prepare_property_descriptor(thr,
	                                        2 /*idx_desc*/,
	                                        &defprop_flags,
	                                        &idx_value,
	                                        &get,
	                                        &set);

	/*
	 *  Use Object.defineProperty() helper for the actual operation.
	 */

	DUK_ASSERT(magic == 0U || magic == 1U);
	throw_flag = magic ^ 1U;
	ret = duk_hobject_define_property_helper(thr,
	                                         defprop_flags,
	                                         obj,
	                                         key,
	                                         idx_value,
	                                         get,
	                                         set,
	                                         throw_flag);

	/* Ignore the normalize/validate helper outputs on the value stack,
	 * they're popped automatically.
	 */

	if (magic == 0U) {
		/* Object.defineProperty(): return target object. */
		duk_push_hobject(thr, obj);
	} else {
		/* Reflect.defineProperty(): return success/fail. */
		duk_push_boolean(thr, ret);
	}
	return 1;
}
#endif  /* DUK_USE_OBJECT_BUILTIN || DUK_USE_REFLECT_BUILTIN */

#if defined(DUK_USE_OBJECT_BUILTIN) || defined(DUK_USE_REFLECT_BUILTIN)
DUK_INTERNAL duk_ret_t duk_bi_object_constructor_get_own_property_descriptor(duk_hthread *thr) {
	DUK_ASSERT_TOP(thr, 2);

	/* ES2015 Section 19.1.2.6, step 1 */
	if (duk_get_current_magic(thr) == 0) {
		duk_to_object(thr, 0);
	}

	/* [ obj key ] */

	duk_hobject_object_get_own_property_descriptor(thr, -2);
	return 1;
}
#endif  /* DUK_USE_OBJECT_BUILTIN || DUK_USE_REFLECT_BUILTIN */

#if defined(DUK_USE_OBJECT_BUILTIN) || defined(DUK_USE_REFLECT_BUILTIN)
DUK_INTERNAL duk_ret_t duk_bi_object_constructor_is_extensible(duk_hthread *thr) {
	/*
	 *  magic = 0: Object.isExtensible()
	 *  magic = 1: Reflect.isExtensible()
	 */

	duk_hobject *h;

	if (duk_get_current_magic(thr) == 0) {
		h = duk_get_hobject(thr, 0);
	} else {
		/* Reflect.isExtensible(): throw if non-object, but we accept lightfuncs
		 * and plain buffers here because they pretend to be objects.
		 */
		h = duk_require_hobject_accept_mask(thr, 0, DUK_TYPE_MASK_LIGHTFUNC | DUK_TYPE_MASK_BUFFER);
	}

	duk_push_boolean(thr, (h != NULL) && DUK_HOBJECT_HAS_EXTENSIBLE(h));
	return 1;
}
#endif  /* DUK_USE_OBJECT_BUILTIN || DUK_USE_REFLECT_BUILTIN */

#if defined(DUK_USE_OBJECT_BUILTIN) || defined(DUK_USE_REFLECT_BUILTIN)
/* Shared helper for various key/symbol listings, magic:
 * 0=Object.keys()
 * 1=Object.getOwnPropertyNames(),
 * 2=Object.getOwnPropertySymbols(),
 * 3=Reflect.ownKeys()
 */
DUK_LOCAL const duk_small_uint_t duk__object_keys_enum_flags[4] = {
	/* Object.keys() */
	DUK_ENUM_OWN_PROPERTIES_ONLY |
	    DUK_ENUM_NO_PROXY_BEHAVIOR,

	/* Object.getOwnPropertyNames() */
	DUK_ENUM_INCLUDE_NONENUMERABLE |
	    DUK_ENUM_OWN_PROPERTIES_ONLY |
	    DUK_ENUM_NO_PROXY_BEHAVIOR,

	/* Object.getOwnPropertySymbols() */
	DUK_ENUM_INCLUDE_SYMBOLS |
	    DUK_ENUM_OWN_PROPERTIES_ONLY |
	    DUK_ENUM_EXCLUDE_STRINGS |
	    DUK_ENUM_INCLUDE_NONENUMERABLE |
	    DUK_ENUM_NO_PROXY_BEHAVIOR,

	/* Reflect.ownKeys() */
	DUK_ENUM_INCLUDE_SYMBOLS |
	    DUK_ENUM_OWN_PROPERTIES_ONLY |
	    DUK_ENUM_INCLUDE_NONENUMERABLE |
	    DUK_ENUM_NO_PROXY_BEHAVIOR
};

DUK_INTERNAL duk_ret_t duk_bi_object_constructor_keys_shared(duk_hthread *thr) {
	duk_hobject *obj;
#if defined(DUK_USE_ES6_PROXY)
	duk_hobject *h_proxy_target;
	duk_hobject *h_proxy_handler;
	duk_hobject *h_trap_result;
#endif
	duk_small_uint_t enum_flags;
	duk_int_t magic;

	DUK_ASSERT_TOP(thr, 1);

	magic = duk_get_current_magic(thr);
	if (magic == 3) {
		/* ES2015 Section 26.1.11 requires a TypeError for non-objects.  Lightfuncs
		 * and plain buffers pretend to be objects, so accept those too.
		 */
		obj = duk_require_hobject_promote_mask(thr, 0, DUK_TYPE_MASK_LIGHTFUNC | DUK_TYPE_MASK_BUFFER);
	} else {
		/* ES2015: ToObject coerce. */
		obj = duk_to_hobject(thr, 0);
	}
	DUK_ASSERT(obj != NULL);
	DUK_UNREF(obj);

	/* XXX: proxy chains */

#if defined(DUK_USE_ES6_PROXY)
	/* XXX: better sharing of code between proxy target call sites */
	if (DUK_LIKELY(!duk_hobject_proxy_check(obj,
	                                        &h_proxy_target,
	                                        &h_proxy_handler))) {
		goto skip_proxy;
	}

	duk_push_hobject(thr, h_proxy_handler);
	if (!duk_get_prop_stridx_short(thr, -1, DUK_STRIDX_OWN_KEYS)) {
		/* Careful with reachability here: don't pop 'obj' before pushing
		 * proxy target.
		 */
		DUK_DDD(DUK_DDDPRINT("no ownKeys trap, get keys of target instead"));
		duk_pop_2(thr);
		duk_push_hobject(thr, h_proxy_target);
		duk_replace(thr, 0);
		DUK_ASSERT_TOP(thr, 1);
		goto skip_proxy;
	}

	/* [ obj handler trap ] */
	duk_insert(thr, -2);
	duk_push_hobject(thr, h_proxy_target);  /* -> [ obj trap handler target ] */
	duk_call_method(thr, 1 /*nargs*/);      /* -> [ obj trap_result ] */
	h_trap_result = duk_require_hobject(thr, -1);
	DUK_UNREF(h_trap_result);

	magic = duk_get_current_magic(thr);
	DUK_ASSERT(magic >= 0 && magic < (duk_int_t) (sizeof(duk__object_keys_enum_flags) / sizeof(duk_small_uint_t)));
	enum_flags = duk__object_keys_enum_flags[magic];

	duk_proxy_ownkeys_postprocess(thr, h_proxy_target, enum_flags);
	return 1;

 skip_proxy:
#endif  /* DUK_USE_ES6_PROXY */

	DUK_ASSERT_TOP(thr, 1);
	magic = duk_get_current_magic(thr);
	DUK_ASSERT(magic >= 0 && magic < (duk_int_t) (sizeof(duk__object_keys_enum_flags) / sizeof(duk_small_uint_t)));
	enum_flags = duk__object_keys_enum_flags[magic];
	return duk_hobject_get_enumerated_keys(thr, enum_flags);
}
#endif  /* DUK_USE_OBJECT_BUILTIN || DUK_USE_REFLECT_BUILTIN */

#if defined(DUK_USE_OBJECT_BUILTIN) || defined(DUK_USE_REFLECT_BUILTIN)
DUK_INTERNAL duk_ret_t duk_bi_object_constructor_prevent_extensions(duk_hthread *thr) {
	/*
	 *  magic = 0: Object.preventExtensions()
	 *  magic = 1: Reflect.preventExtensions()
	 */

	duk_hobject *h;
	duk_uint_t mask;
	duk_int_t magic;

	magic = duk_get_current_magic(thr);

	/* Silent success for lightfuncs and plain buffers always. */
	mask = DUK_TYPE_MASK_LIGHTFUNC | DUK_TYPE_MASK_BUFFER;

	/* Object.preventExtensions() silent success for non-object. */
	if (magic == 0) {
		mask |= DUK_TYPE_MASK_UNDEFINED |
		        DUK_TYPE_MASK_NULL |
		        DUK_TYPE_MASK_BOOLEAN |
		        DUK_TYPE_MASK_NUMBER |
		        DUK_TYPE_MASK_STRING |
		        DUK_TYPE_MASK_POINTER;
	}

	if (duk_check_type_mask(thr, 0, mask)) {
		/* Not an object, already non-extensible so always success. */
		goto done;
	}
	h = duk_require_hobject(thr, 0);
	DUK_ASSERT(h != NULL);

	DUK_HOBJECT_CLEAR_EXTENSIBLE(h);

	/* A non-extensible object cannot gain any more properties,
	 * so this is a good time to compact.
	 */
	duk_hobject_compact_props(thr, h);

 done:
	if (magic == 1) {
		duk_push_true(thr);
	}
	return 1;
}
#endif  /* DUK_USE_OBJECT_BUILTIN || DUK_USE_REFLECT_BUILTIN */

/*
 *  __defineGetter__, __defineSetter__, __lookupGetter__, __lookupSetter__
 */

#if defined(DUK_USE_ES8)
DUK_INTERNAL duk_ret_t duk_bi_object_prototype_defineaccessor(duk_hthread *thr) {
	duk_push_this(thr);
	duk_insert(thr, 0);
	duk_to_object(thr, 0);
	duk_require_callable(thr, 2);

	/* [ ToObject(this) key getter/setter ] */

	/* ToPropertyKey() coercion is not needed, duk_def_prop() does it. */
	duk_def_prop(thr, 0, DUK_DEFPROP_SET_ENUMERABLE |
	                     DUK_DEFPROP_SET_CONFIGURABLE |
	                     (duk_get_current_magic(thr) ? DUK_DEFPROP_HAVE_SETTER : DUK_DEFPROP_HAVE_GETTER));
	return 0;
}
DUK_INTERNAL duk_ret_t duk_bi_object_prototype_lookupaccessor(duk_hthread *thr) {
	duk_uint_t sanity;

	duk_push_this(thr);
	duk_to_object(thr, -1);

	/* XXX: Prototype walk (with sanity) should be a core property
	 * operation, could add a flag to e.g. duk_get_prop_desc().
	 */

	/* ToPropertyKey() coercion is not needed, duk_get_prop_desc() does it. */
	sanity = DUK_HOBJECT_PROTOTYPE_CHAIN_SANITY;
	while (!duk_is_undefined(thr, -1)) {
		/* [ key obj ] */
		duk_dup(thr, 0);
		duk_get_prop_desc(thr, 1, 0 /*flags*/);
		if (!duk_is_undefined(thr, -1)) {
			duk_get_prop_stridx(thr, -1, (duk_get_current_magic(thr) != 0 ? DUK_STRIDX_SET : DUK_STRIDX_GET));
			return 1;
		}
		duk_pop(thr);

		if (DUK_UNLIKELY(sanity-- == 0)) {
			DUK_ERROR_RANGE(thr, DUK_STR_PROTOTYPE_CHAIN_LIMIT);
			DUK_WO_NORETURN(return 0;);
		}

		duk_get_prototype(thr, -1);
		duk_remove(thr, -2);
	}
	return 1;
}
#endif  /* DUK_USE_ES8 */
/*
 *  High resolution time API (performance.now() et al)
 *
 *  API specification: https://encoding.spec.whatwg.org/#ap://www.w3.org/TR/hr-time/
 */

/* #include duk_internal.h -> already included */

#if defined(DUK_USE_PERFORMANCE_BUILTIN)
DUK_INTERNAL duk_ret_t duk_bi_performance_now(duk_hthread *thr) {
	/* From API spec:
	 * The DOMHighResTimeStamp type is used to store a time value in
	 * milliseconds, measured relative from the time origin, global
	 * monotonic clock, or a time value that represents a duration
	 * between two DOMHighResTimeStamp's.
	 */
	duk_push_number(thr, duk_time_get_monotonic_time(thr));
	return 1;
}

#if 0  /* Missing until semantics decided. */
DUK_INTERNAL duk_ret_t duk_bi_performance_timeorigin_getter(duk_hthread *thr) {
	/* No decision yet how to handle timeOrigins, e.g. should one be
	 * initialized per heap, or per global object set.  See
	 * https://www.w3.org/TR/hr-time/#time-origin.
	 */
	duk_push_uint(thr, 0);
	return 1;
}
#endif  /* 0 */
#endif  /* DUK_USE_PERFORMANCE_BUILTIN */
/*
 *  Pointer built-ins
 */

/* #include duk_internal.h -> already included */

/*
 *  Constructor
 */

DUK_INTERNAL duk_ret_t duk_bi_pointer_constructor(duk_hthread *thr) {
	/* XXX: this behavior is quite useless now; it would be nice to be able
	 * to create pointer values from e.g. numbers or strings.  Numbers are
	 * problematic on 64-bit platforms though.  Hex encoded strings?
	 */
	if (duk_get_top(thr) == 0) {
		duk_push_pointer(thr, NULL);
	} else {
		duk_to_pointer(thr, 0);
	}
	DUK_ASSERT(duk_is_pointer(thr, 0));
	duk_set_top(thr, 1);

	if (duk_is_constructor_call(thr)) {
		(void) duk_push_object_helper(thr,
		                              DUK_HOBJECT_FLAG_EXTENSIBLE |
		                              DUK_HOBJECT_FLAG_FASTREFS |
		                              DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_POINTER),
		                              DUK_BIDX_POINTER_PROTOTYPE);

		/* Pointer object internal value is immutable. */
		duk_dup_0(thr);
		duk_xdef_prop_stridx_short(thr, -2, DUK_STRIDX_INT_VALUE, DUK_PROPDESC_FLAGS_NONE);
	}
	/* Note: unbalanced stack on purpose */

	return 1;
}

/*
 *  toString(), valueOf()
 */

DUK_INTERNAL duk_ret_t duk_bi_pointer_prototype_tostring_shared(duk_hthread *thr) {
	duk_tval *tv;
	duk_small_int_t to_string = duk_get_current_magic(thr);

	duk_push_this(thr);
	tv = duk_require_tval(thr, -1);
	DUK_ASSERT(tv != NULL);

	if (DUK_TVAL_IS_POINTER(tv)) {
		/* nop */
	} else if (DUK_TVAL_IS_OBJECT(tv)) {
		duk_hobject *h = DUK_TVAL_GET_OBJECT(tv);
		DUK_ASSERT(h != NULL);

		/* Must be a "pointer object", i.e. class "Pointer" */
		if (DUK_HOBJECT_GET_CLASS_NUMBER(h) != DUK_HOBJECT_CLASS_POINTER) {
			goto type_error;
		}

		duk_xget_owndataprop_stridx_short(thr, -1, DUK_STRIDX_INT_VALUE);
	} else {
		goto type_error;
	}

	if (to_string) {
		duk_to_string(thr, -1);
	}
	return 1;

 type_error:
	DUK_DCERROR_TYPE_INVALID_ARGS(thr);
}
/*
 *  Promise built-in
 */

/* #include duk_internal.h -> already included */

#if defined(DUK_USE_PROMISE_BUILTIN)

DUK_INTERNAL duk_ret_t duk_bi_promise_constructor(duk_hthread *thr) {
	DUK_ERROR_TYPE(thr, "unimplemented");
	DUK_WO_NORETURN(return 0;);
}

DUK_INTERNAL duk_ret_t duk_bi_promise_all(duk_hthread *thr) {
	DUK_ERROR_TYPE(thr, "unimplemented");
	DUK_WO_NORETURN(return 0;);
}

DUK_INTERNAL duk_ret_t duk_bi_promise_race(duk_hthread *thr) {
	DUK_ERROR_TYPE(thr, "unimplemented");
	DUK_WO_NORETURN(return 0;);
}

DUK_INTERNAL duk_ret_t duk_bi_promise_reject(duk_hthread *thr) {
	DUK_ERROR_TYPE(thr, "unimplemented");
	DUK_WO_NORETURN(return 0;);
}

DUK_INTERNAL duk_ret_t duk_bi_promise_resolve(duk_hthread *thr) {
	DUK_ERROR_TYPE(thr, "unimplemented");
	DUK_WO_NORETURN(return 0;);
}

DUK_INTERNAL duk_ret_t duk_bi_promise_catch(duk_hthread *thr) {
	DUK_ERROR_TYPE(thr, "unimplemented");
	DUK_WO_NORETURN(return 0;);
}

DUK_INTERNAL duk_ret_t duk_bi_promise_then(duk_hthread *thr) {
	DUK_ERROR_TYPE(thr, "unimplemented");
	DUK_WO_NORETURN(return 0;);
}

#endif  /* DUK_USE_PROMISE_BUILTIN */
/*
 *  Proxy built-in (ES2015)
 */

/* #include duk_internal.h -> already included */

#if defined(DUK_USE_ES6_PROXY)
/* Post-process a Proxy ownKeys() result at stack top.  Push a cleaned up
 * array of valid result keys (strings or symbols).  TypeError for invalid
 * values.  Flags are shared with duk_enum().
 */
DUK_INTERNAL void duk_proxy_ownkeys_postprocess(duk_hthread *thr, duk_hobject *h_proxy_target, duk_uint_t flags) {
	duk_uarridx_t i, len, idx;
	duk_propdesc desc;

	DUK_CTX_ASSERT_VALID(thr);
	DUK_ASSERT(h_proxy_target != NULL);

	len = (duk_uarridx_t) duk_get_length(thr, -1);
	idx = 0;
	duk_push_array(thr);
	/* XXX: preallocated dense array, fill in directly */
	for (i = 0; i < len; i++) {
		duk_hstring *h;

		/* [ obj trap_result res_arr ] */
		(void) duk_get_prop_index(thr, -2, i);
		h = duk_get_hstring(thr, -1);
		if (h == NULL) {
			DUK_ERROR_TYPE_INVALID_TRAP_RESULT(thr);
			DUK_WO_NORETURN(return;);
		}

		if (!(flags & DUK_ENUM_INCLUDE_NONENUMERABLE)) {
			/* No support for 'getOwnPropertyDescriptor' trap yet,
			 * so check enumerability always from target object
			 * descriptor.
			 */
			if (duk_hobject_get_own_propdesc(thr, h_proxy_target, duk_known_hstring(thr, -1), &desc, 0 /*flags*/)) {
				if ((desc.flags & DUK_PROPDESC_FLAG_ENUMERABLE) == 0) {
					DUK_DDD(DUK_DDDPRINT("ignore non-enumerable property: %!T", duk_get_tval(thr, -1)));
					goto skip_key;
				}
			} else {
				DUK_DDD(DUK_DDDPRINT("ignore non-existent property: %!T", duk_get_tval(thr, -1)));
				goto skip_key;
			}
		}
		if (DUK_UNLIKELY(DUK_HSTRING_HAS_SYMBOL(h))) {
			if (!(flags & DUK_ENUM_INCLUDE_SYMBOLS)) {
				DUK_DDD(DUK_DDDPRINT("ignore symbol property: %!T", duk_get_tval(thr, -1)));
				goto skip_key;
			}
			if (DUK_HSTRING_HAS_HIDDEN(h) && !(flags & DUK_ENUM_INCLUDE_HIDDEN)) {
				DUK_DDD(DUK_DDDPRINT("ignore hidden symbol property: %!T", duk_get_tval(thr, -1)));
				goto skip_key;
			}
		} else {
			if (flags & DUK_ENUM_EXCLUDE_STRINGS) {
				DUK_DDD(DUK_DDDPRINT("ignore string property: %!T", duk_get_tval(thr, -1)));
				goto skip_key;
			}
		}

		/* [ obj trap_result res_arr propname ] */
		duk_put_prop_index(thr, -2, idx++);
		continue;

	 skip_key:
		duk_pop(thr);
		continue;
	}

	/* XXX: Missing trap result validation for non-configurable target keys
	 * (must be present), for non-extensible target all target keys must be
	 * present and no extra keys can be present.
	 * http://www.ecma-international.org/ecma-262/6.0/#sec-proxy-object-internal-methods-and-internal-slots-ownpropertykeys
	 */

	/* XXX: The key enumerability check should trigger the "getOwnPropertyDescriptor"
	 * trap which has not yet been implemented.  In the absence of such a trap,
	 * the enumerability should be checked from the target object; this is
	 * handled above.
	 */
}
#endif  /* DUK_USE_ES6_PROXY */

#if defined(DUK_USE_ES6_PROXY)
DUK_INTERNAL duk_ret_t duk_bi_proxy_constructor(duk_hthread *thr) {
	DUK_ASSERT_TOP(thr, 2);  /* [ target handler ] */

	duk_require_constructor_call(thr);
	duk_push_proxy(thr, 0 /*flags*/);  /* [ target handler ] -> [ proxy ] */
	return 1;  /* replacement */
}
#endif  /* DUK_USE_ES6_PROXY */
/*
 *  'Reflect' built-in (ES2016 Section 26.1)
 *  http://www.ecma-international.org/ecma-262/7.0/#sec-reflect-object
 *
 *  Many Reflect built-in functions are provided by shared helpers in
 *  duk_bi_object.c or duk_bi_function.c.
 */

/* #include duk_internal.h -> already included */

#if defined(DUK_USE_REFLECT_BUILTIN)
DUK_INTERNAL duk_ret_t duk_bi_reflect_object_delete_property(duk_hthread *thr) {
	duk_tval *tv_obj;
	duk_tval *tv_key;
	duk_bool_t ret;

	DUK_ASSERT_TOP(thr, 2);
	(void) duk_require_hobject(thr, 0);
	(void) duk_to_string(thr, 1);

	/* [ target key ] */

	DUK_ASSERT(thr != NULL);
	tv_obj = DUK_GET_TVAL_POSIDX(thr, 0);
	tv_key = DUK_GET_TVAL_POSIDX(thr, 1);
	ret = duk_hobject_delprop(thr, tv_obj, tv_key, 0 /*throw_flag*/);
	duk_push_boolean(thr, ret);
	return 1;
}

DUK_INTERNAL duk_ret_t duk_bi_reflect_object_get(duk_hthread *thr) {
	duk_tval *tv_obj;
	duk_tval *tv_key;
	duk_idx_t nargs;

	DUK_ASSERT(thr != NULL);
	nargs = duk_get_top_require_min(thr, 2 /*min_top*/);
	(void) duk_require_hobject(thr, 0);
	(void) duk_to_string(thr, 1);
	if (nargs >= 3 && !duk_strict_equals(thr, 0, 2)) {
		/* XXX: [[Get]] receiver currently unsupported */
		DUK_ERROR_UNSUPPORTED(thr);
		DUK_WO_NORETURN(return 0;);
	}

	/* [ target key receiver? ...? ] */

	tv_obj = DUK_GET_TVAL_POSIDX(thr, 0);
	tv_key = DUK_GET_TVAL_POSIDX(thr, 1);
	(void) duk_hobject_getprop(thr, tv_obj, tv_key);  /* This could also be a duk_get_prop(). */
	return 1;
}

DUK_INTERNAL duk_ret_t duk_bi_reflect_object_has(duk_hthread *thr) {
	duk_tval *tv_obj;
	duk_tval *tv_key;
	duk_bool_t ret;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT_TOP(thr, 2);
	(void) duk_require_hobject(thr, 0);
	(void) duk_to_string(thr, 1);

	/* [ target key ] */

	tv_obj = DUK_GET_TVAL_POSIDX(thr, 0);
	tv_key = DUK_GET_TVAL_POSIDX(thr, 1);
	ret = duk_hobject_hasprop(thr, tv_obj, tv_key);
	duk_push_boolean(thr, ret);
	return 1;
}

DUK_INTERNAL duk_ret_t duk_bi_reflect_object_set(duk_hthread *thr) {
	duk_tval *tv_obj;
	duk_tval *tv_key;
	duk_tval *tv_val;
	duk_idx_t nargs;
	duk_bool_t ret;

	DUK_ASSERT(thr != NULL);
	nargs = duk_get_top_require_min(thr, 3 /*min_top*/);
	(void) duk_require_hobject(thr, 0);
	(void) duk_to_string(thr, 1);
	if (nargs >= 4 && !duk_strict_equals(thr, 0, 3)) {
		/* XXX: [[Set]] receiver currently unsupported */
		DUK_ERROR_UNSUPPORTED(thr);
		DUK_WO_NORETURN(return 0;);
	}

	/* [ target key value receiver? ...? ] */

	tv_obj = DUK_GET_TVAL_POSIDX(thr, 0);
	tv_key = DUK_GET_TVAL_POSIDX(thr, 1);
	tv_val = DUK_GET_TVAL_POSIDX(thr, 2);
	ret = duk_hobject_putprop(thr, tv_obj, tv_key, tv_val, 0 /*throw_flag*/);
	duk_push_boolean(thr, ret);
	return 1;
}
#endif  /* DUK_USE_REFLECT_BUILTIN */
/*
 *  RegExp built-ins
 */

/* #include duk_internal.h -> already included */

#if defined(DUK_USE_REGEXP_SUPPORT)

DUK_LOCAL void duk__get_this_regexp(duk_hthread *thr) {
	duk_hobject *h;

	duk_push_this(thr);
	h = duk_require_hobject_with_class(thr, -1, DUK_HOBJECT_CLASS_REGEXP);
	DUK_ASSERT(h != NULL);
	DUK_UNREF(h);
	duk_insert(thr, 0);  /* prepend regexp to valstack 0 index */
}

/* XXX: much to improve (code size) */
DUK_INTERNAL duk_ret_t duk_bi_regexp_constructor(duk_hthread *thr) {
	duk_hobject *h_pattern;

	DUK_ASSERT_TOP(thr, 2);
	h_pattern = duk_get_hobject(thr, 0);

	if (!duk_is_constructor_call(thr) &&
	    h_pattern != NULL &&
	    DUK_HOBJECT_GET_CLASS_NUMBER(h_pattern) == DUK_HOBJECT_CLASS_REGEXP &&
	    duk_is_undefined(thr, 1)) {
		/* Called as a function, pattern has [[Class]] "RegExp" and
		 * flags is undefined -> return object as is.
		 */
		/* XXX: ES2015 has a NewTarget SameValue() check which is not
		 * yet implemented.
		 */
		duk_dup_0(thr);
		return 1;
	}

	/* Else functionality is identical for function call and constructor
	 * call.
	 */

	if (h_pattern != NULL &&
	    DUK_HOBJECT_GET_CLASS_NUMBER(h_pattern) == DUK_HOBJECT_CLASS_REGEXP) {
		duk_get_prop_stridx_short(thr, 0, DUK_STRIDX_SOURCE);
		if (duk_is_undefined(thr, 1)) {
			/* In ES5 one would need to read the flags individually;
			 * in ES2015 just read .flags.
			 */
			duk_get_prop_stridx(thr, 0, DUK_STRIDX_FLAGS);
		} else {
			/* In ES2015 allowed; overrides argument RegExp flags. */
			duk_dup_1(thr);
		}
	} else {
		if (duk_is_undefined(thr, 0)) {
			duk_push_hstring_empty(thr);
		} else {
			duk_dup_0(thr);
			duk_to_string(thr, -1);  /* Rejects Symbols. */
		}
		if (duk_is_undefined(thr, 1)) {
			duk_push_hstring_empty(thr);
		} else {
			duk_dup_1(thr);
			duk_to_string(thr, -1);  /* Rejects Symbols. */
		}

		/* [ ... pattern flags ] */
	}

	DUK_DDD(DUK_DDDPRINT("RegExp constructor/function call, pattern=%!T, flags=%!T",
	                     (duk_tval *) duk_get_tval(thr, -2), (duk_tval *) duk_get_tval(thr, -1)));

	/* [ ... pattern flags ] (both uncoerced) */

	duk_to_string(thr, -2);
	duk_to_string(thr, -1);
	duk_regexp_compile(thr);

	/* [ ... bytecode escaped_source ] */

	duk_regexp_create_instance(thr);

	/* [ ... RegExp ] */

	return 1;
}

DUK_INTERNAL duk_ret_t duk_bi_regexp_prototype_exec(duk_hthread *thr) {
	duk__get_this_regexp(thr);

	/* [ regexp input ] */

	duk_regexp_match(thr);

	/* [ result ] */

	return 1;
}

DUK_INTERNAL duk_ret_t duk_bi_regexp_prototype_test(duk_hthread *thr) {
	duk__get_this_regexp(thr);

	/* [ regexp input ] */

	/* result object is created and discarded; wasteful but saves code space */
	duk_regexp_match(thr);

	/* [ result ] */

	duk_push_boolean(thr, (duk_is_null(thr, -1) ? 0 : 1));

	return 1;
}

DUK_INTERNAL duk_ret_t duk_bi_regexp_prototype_tostring(duk_hthread *thr) {
	/* This must be generic in ES2015 and later. */
	DUK_ASSERT_TOP(thr, 0);
	duk_push_this(thr);
	duk_push_literal(thr, "/");
	duk_get_prop_stridx(thr, 0, DUK_STRIDX_SOURCE);
	duk_dup_m2(thr);  /* another "/" */
	duk_get_prop_stridx(thr, 0, DUK_STRIDX_FLAGS);
	duk_concat(thr, 4);
	return 1;
}

DUK_INTERNAL duk_ret_t duk_bi_regexp_prototype_flags(duk_hthread *thr) {
	/* .flags is ES2015 but present even when ES2015 bindings are
	 * disabled because the constructor relies on it.
	 */
	duk_uint8_t buf[8];  /* enough for all flags + NUL */
	duk_uint8_t *p = buf;

	/* .flags is generic and works on any object. */
	duk_push_this(thr);
	(void) duk_require_hobject(thr, -1);
	if (duk_get_prop_stridx_boolean(thr, 0, DUK_STRIDX_GLOBAL, NULL)) {
		*p++ = DUK_ASC_LC_G;
	}
	if (duk_get_prop_stridx_boolean(thr, 0, DUK_STRIDX_IGNORE_CASE, NULL)) {
		*p++ = DUK_ASC_LC_I;
	}
	if (duk_get_prop_stridx_boolean(thr, 0, DUK_STRIDX_MULTILINE, NULL)) {
		*p++ = DUK_ASC_LC_M;
	}
	/* .unicode: to be added */
	/* .sticky: to be added */
	*p++ = DUK_ASC_NUL;
	DUK_ASSERT((duk_size_t) (p - buf) <= sizeof(buf));

	duk_push_string(thr, (const char *) buf);
	return 1;
}

/* Shared helper for providing .source, .global, .multiline, etc getters. */
DUK_INTERNAL duk_ret_t duk_bi_regexp_prototype_shared_getter(duk_hthread *thr) {
	duk_hstring *h_bc;
	duk_small_uint_t re_flags;
	duk_hobject *h;
	duk_int_t magic;

	DUK_ASSERT_TOP(thr, 0);

	duk_push_this(thr);
	h = duk_require_hobject(thr, -1);
	magic = duk_get_current_magic(thr);

	if (DUK_HOBJECT_GET_CLASS_NUMBER(h) == DUK_HOBJECT_CLASS_REGEXP) {
		duk_xget_owndataprop_stridx_short(thr, 0, DUK_STRIDX_INT_SOURCE);
		duk_xget_owndataprop_stridx_short(thr, 0, DUK_STRIDX_INT_BYTECODE);
		h_bc = duk_require_hstring(thr, -1);
		re_flags = (duk_small_uint_t) DUK_HSTRING_GET_DATA(h_bc)[0];  /* Safe even if h_bc length is 0 (= NUL) */
		duk_pop(thr);
	} else if (h == thr->builtins[DUK_BIDX_REGEXP_PROTOTYPE]) {
		/* In ES2015 and ES2016 a TypeError would be thrown here.
		 * However, this had real world issues so ES2017 draft
		 * allows RegExp.prototype specifically, returning '(?:)'
		 * for .source and undefined for all flags.
		 */
		if (magic != 16 /* .source */) {
			return 0;
		}
		duk_push_literal(thr, "(?:)");  /* .source handled by switch-case */
		re_flags = 0;
	} else {
		DUK_DCERROR_TYPE_INVALID_ARGS(thr);
	}

	/* [ regexp source ] */

	switch (magic) {
	case 0: {  /* global */
		duk_push_boolean(thr, (re_flags & DUK_RE_FLAG_GLOBAL));
		break;
	}
	case 1: {  /* ignoreCase */
		duk_push_boolean(thr, (re_flags & DUK_RE_FLAG_IGNORE_CASE));
		break;
	}
	case 2: {  /* multiline */
		duk_push_boolean(thr, (re_flags & DUK_RE_FLAG_MULTILINE));
		break;
	}
#if 0
	/* Don't provide until implemented to avoid interfering with feature
	 * detection in user code.
	 */
	case 3:    /* sticky */
	case 4: {  /* unicode */
		duk_push_false(thr);
		break;
	}
#endif
	default: {  /* source */
		/* leave 'source' on top */
		break;
	}
	}

	return 1;
}

#endif  /* DUK_USE_REGEXP_SUPPORT */
/*
 *  String built-ins
 *
 *  Most String built-ins must only accept strings (or String objects).
 *  Symbols, represented internally as strings, must be generally rejected.
 *  The duk_push_this_coercible_to_string() helper does this automatically.
 */

/* XXX: There are several limitations in the current implementation for
 * strings with >= 0x80000000UL characters.  In some cases one would need
 * to be able to represent the range [-0xffffffff,0xffffffff] and so on.
 * Generally character and byte length are assumed to fit into signed 32
 * bits (< 0x80000000UL).  Places with issues are not marked explicitly
 * below in all cases, look for signed type usage (duk_int_t etc) for
 * offsets/lengths.
 */

/* #include duk_internal.h -> already included */

#if defined(DUK_USE_STRING_BUILTIN)

/*
 *  Helpers
 */

DUK_LOCAL duk_hstring *duk__str_tostring_notregexp(duk_hthread *thr, duk_idx_t idx) {
	duk_hstring *h;

	if (duk_get_class_number(thr, idx) == DUK_HOBJECT_CLASS_REGEXP) {
		DUK_ERROR_TYPE_INVALID_ARGS(thr);
		DUK_WO_NORETURN(return NULL;);
	}
	h = duk_to_hstring(thr, idx);
	DUK_ASSERT(h != NULL);

	return h;
}

DUK_LOCAL duk_int_t duk__str_search_shared(duk_hthread *thr, duk_hstring *h_this, duk_hstring *h_search, duk_int_t start_cpos, duk_bool_t backwards) {
	duk_int_t cpos;
	duk_int_t bpos;
	const duk_uint8_t *p_start, *p_end, *p;
	const duk_uint8_t *q_start;
	duk_int_t q_blen;
	duk_uint8_t firstbyte;
	duk_uint8_t t;

	cpos = start_cpos;

	/* Empty searchstring always matches; cpos must be clamped here.
	 * (If q_blen were < 0 due to clamped coercion, it would also be
	 * caught here.)
	 */
	q_start = DUK_HSTRING_GET_DATA(h_search);
	q_blen = (duk_int_t) DUK_HSTRING_GET_BYTELEN(h_search);
	if (q_blen <= 0) {
		return cpos;
	}
	DUK_ASSERT(q_blen > 0);

	bpos = (duk_int_t) duk_heap_strcache_offset_char2byte(thr, h_this, (duk_uint32_t) cpos);

	p_start = DUK_HSTRING_GET_DATA(h_this);
	p_end = p_start + DUK_HSTRING_GET_BYTELEN(h_this);
	p = p_start + bpos;

	/* This loop is optimized for size.  For speed, there should be
	 * two separate loops, and we should ensure that memcmp() can be
	 * used without an extra "will searchstring fit" check.  Doing
	 * the preconditioning for 'p' and 'p_end' is easy but cpos
	 * must be updated if 'p' is wound back (backward scanning).
	 */

	firstbyte = q_start[0];  /* leading byte of match string */
	while (p <= p_end && p >= p_start) {
		t = *p;

		/* For ECMAScript strings, this check can only match for
		 * initial UTF-8 bytes (not continuation bytes).  For other
		 * strings all bets are off.
		 */

		if ((t == firstbyte) && ((duk_size_t) (p_end - p) >= (duk_size_t) q_blen)) {
			DUK_ASSERT(q_blen > 0);
			if (duk_memcmp((const void *) p, (const void *) q_start, (size_t) q_blen) == 0) {
				return cpos;
			}
		}

		/* track cpos while scanning */
		if (backwards) {
			/* when going backwards, we decrement cpos 'early';
			 * 'p' may point to a continuation byte of the char
			 * at offset 'cpos', but that's OK because we'll
			 * backtrack all the way to the initial byte.
			 */
			if ((t & 0xc0) != 0x80) {
				cpos--;
			}
			p--;
		} else {
			if ((t & 0xc0) != 0x80) {
				cpos++;
			}
			p++;
		}
	}

	/* Not found.  Empty string case is handled specially above. */
	return -1;
}

/*
 *  Constructor
 */

DUK_INTERNAL duk_ret_t duk_bi_string_constructor(duk_hthread *thr) {
	duk_hstring *h;
	duk_uint_t flags;

	/* String constructor needs to distinguish between an argument not given at all
	 * vs. given as 'undefined'.  We're a vararg function to handle this properly.
	 */

	/* XXX: copy current activation flags to thr, including current magic,
	 * is_constructor_call etc.  This takes a few bytes in duk_hthread but
	 * makes call sites smaller (there are >30 is_constructor_call and get
	 * current magic call sites.
	 */

	if (duk_get_top(thr) == 0) {
		duk_push_hstring_empty(thr);
	} else {
		h = duk_to_hstring_acceptsymbol(thr, 0);
		if (DUK_UNLIKELY(DUK_HSTRING_HAS_SYMBOL(h) && !duk_is_constructor_call(thr))) {
			duk_push_symbol_descriptive_string(thr, h);
			duk_replace(thr, 0);
		}
	}
	duk_to_string(thr, 0);  /* catches symbol argument for constructor call */
	DUK_ASSERT(duk_is_string(thr, 0));
	duk_set_top(thr, 1);  /* Top may be 1 or larger. */

	if (duk_is_constructor_call(thr)) {
		/* String object internal value is immutable */
		flags = DUK_HOBJECT_FLAG_EXTENSIBLE |
		        DUK_HOBJECT_FLAG_FASTREFS |
		        DUK_HOBJECT_FLAG_EXOTIC_STRINGOBJ |
		        DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_STRING);
		duk_push_object_helper(thr, flags, DUK_BIDX_STRING_PROTOTYPE);
		duk_dup_0(thr);
		duk_xdef_prop_stridx_short(thr, -2, DUK_STRIDX_INT_VALUE, DUK_PROPDESC_FLAGS_NONE);
	}
	/* Note: unbalanced stack on purpose */

	return 1;
}

DUK_LOCAL duk_ret_t duk__construct_from_codepoints(duk_hthread *thr, duk_bool_t nonbmp) {
	duk_bufwriter_ctx bw_alloc;
	duk_bufwriter_ctx *bw;
	duk_idx_t i, n;
	duk_ucodepoint_t cp;

	/* XXX: It would be nice to build the string directly but ToUint16()
	 * coercion is needed so a generic helper would not be very
	 * helpful (perhaps coerce the value stack first here and then
	 * build a string from a duk_tval number sequence in one go?).
	 */

	n = duk_get_top(thr);

	bw = &bw_alloc;
	DUK_BW_INIT_PUSHBUF(thr, bw, (duk_size_t) n);  /* initial estimate for ASCII only codepoints */

	for (i = 0; i < n; i++) {
		/* XXX: could improve bufwriter handling to write multiple codepoints
		 * with one ensure call but the relative benefit would be quite small.
		 */

		if (nonbmp) {
			/* ES2015 requires that (1) SameValue(cp, ToInteger(cp)) and
			 * (2) cp >= 0 and cp <= 0x10ffff.  This check does not
			 * implement the steps exactly but the outcome should be
			 * the same.
			 */
			duk_int32_t i32 = 0;
			if (!duk_is_whole_get_int32(duk_to_number(thr, i), &i32) ||
			    i32 < 0 || i32 > 0x10ffffL) {
				DUK_DCERROR_RANGE_INVALID_ARGS(thr);
			}
			DUK_ASSERT(i32 >= 0 && i32 <= 0x10ffffL);
			cp = (duk_ucodepoint_t) i32;
			DUK_BW_WRITE_ENSURE_CESU8(thr, bw, cp);
		} else {
#if defined(DUK_USE_NONSTD_STRING_FROMCHARCODE_32BIT)
			/* ToUint16() coercion is mandatory in the E5.1 specification, but
			 * this non-compliant behavior makes more sense because we support
			 * non-BMP codepoints.  Don't use CESU-8 because that'd create
			 * surrogate pairs.
			 */
			cp = (duk_ucodepoint_t) duk_to_uint32(thr, i);
			DUK_BW_WRITE_ENSURE_XUTF8(thr, bw, cp);
#else
			cp = (duk_ucodepoint_t) duk_to_uint16(thr, i);
			DUK_ASSERT(cp >= 0 && cp <= 0x10ffffL);
			DUK_BW_WRITE_ENSURE_CESU8(thr, bw, cp);
#endif
		}
	}

	DUK_BW_COMPACT(thr, bw);
	(void) duk_buffer_to_string(thr, -1);  /* Safe, extended UTF-8 or CESU-8 encoded. */
	return 1;
}

DUK_INTERNAL duk_ret_t duk_bi_string_constructor_from_char_code(duk_hthread *thr) {
	return duk__construct_from_codepoints(thr, 0 /*nonbmp*/);
}

#if defined(DUK_USE_ES6)
DUK_INTERNAL duk_ret_t duk_bi_string_constructor_from_code_point(duk_hthread *thr) {
	return duk__construct_from_codepoints(thr, 1 /*nonbmp*/);
}
#endif

/*
 *  toString(), valueOf()
 */

DUK_INTERNAL duk_ret_t duk_bi_string_prototype_to_string(duk_hthread *thr) {
	duk_tval *tv;

	duk_push_this(thr);
	tv = duk_require_tval(thr, -1);
	DUK_ASSERT(tv != NULL);

	if (DUK_TVAL_IS_STRING(tv)) {
		/* return as is */
	} else if (DUK_TVAL_IS_OBJECT(tv)) {
		duk_hobject *h = DUK_TVAL_GET_OBJECT(tv);
		DUK_ASSERT(h != NULL);

		/* Must be a "string object", i.e. class "String" */
		if (DUK_HOBJECT_GET_CLASS_NUMBER(h) != DUK_HOBJECT_CLASS_STRING) {
			goto type_error;
		}

		duk_xget_owndataprop_stridx_short(thr, -1, DUK_STRIDX_INT_VALUE);
		DUK_ASSERT(duk_is_string(thr, -1));
	} else {
		goto type_error;
	}

	(void) duk_require_hstring_notsymbol(thr, -1);  /* Reject symbols (and wrapped symbols). */
	return 1;

 type_error:
	DUK_DCERROR_TYPE_INVALID_ARGS(thr);
}

/*
 *  Character and charcode access
 */

DUK_INTERNAL duk_ret_t duk_bi_string_prototype_char_at(duk_hthread *thr) {
	duk_hstring *h;
	duk_int_t pos;

	/* XXX: faster implementation */

	h = duk_push_this_coercible_to_string(thr);
	DUK_ASSERT(h != NULL);

	pos = duk_to_int(thr, 0);

	if (sizeof(duk_size_t) >= sizeof(duk_uint_t)) {
		/* Cast to duk_size_t works in this case:
		 * - If pos < 0, (duk_size_t) pos will always be
		 *   >= max_charlen, and result will be the empty string
		 *   (see duk_substring()).
		 * - If pos >= 0, pos + 1 cannot wrap.
		 */
		DUK_ASSERT((duk_size_t) DUK_INT_MIN >= DUK_HSTRING_MAX_BYTELEN);
		DUK_ASSERT((duk_size_t) DUK_INT_MAX + 1U > (duk_size_t) DUK_INT_MAX);
		duk_substring(thr, -1, (duk_size_t) pos, (duk_size_t) pos + 1U);
	} else {
		/* If size_t is smaller than int, explicit bounds checks
		 * are needed because an int may wrap multiple times.
		 */
		if (DUK_UNLIKELY(pos < 0 || (duk_uint_t) pos >= (duk_uint_t) DUK_HSTRING_GET_CHARLEN(h))) {
			duk_push_hstring_empty(thr);
		} else {
			duk_substring(thr, -1, (duk_size_t) pos, (duk_size_t) pos + 1U);
		}
	}

	return 1;
}

/* Magic: 0=charCodeAt, 1=codePointAt */
DUK_INTERNAL duk_ret_t duk_bi_string_prototype_char_code_at(duk_hthread *thr) {
	duk_int_t pos;
	duk_hstring *h;
	duk_bool_t clamped;
	duk_uint32_t cp;
	duk_int_t magic;

	/* XXX: faster implementation */

	DUK_DDD(DUK_DDDPRINT("arg=%!T", (duk_tval *) duk_get_tval(thr, 0)));

	h = duk_push_this_coercible_to_string(thr);
	DUK_ASSERT(h != NULL);

	pos = duk_to_int_clamped_raw(thr,
	                             0 /*index*/,
	                             0 /*min(incl)*/,
	                             (duk_int_t) DUK_HSTRING_GET_CHARLEN(h) - 1 /*max(incl)*/,
	                             &clamped /*out_clamped*/);
#if defined(DUK_USE_ES6)
	magic = duk_get_current_magic(thr);
#else
	DUK_ASSERT(duk_get_current_magic(thr) == 0);
	magic = 0;
#endif
	if (clamped) {
		/* For out-of-bounds indices .charCodeAt() returns NaN and
		 * .codePointAt() returns undefined.
		 */
		if (magic != 0) {
			return 0;
		}
		duk_push_nan(thr);
	} else {
		DUK_ASSERT(pos >= 0);
		cp = (duk_uint32_t) duk_hstring_char_code_at_raw(thr, h, (duk_uint_t) pos, (duk_bool_t) magic /*surrogate_aware*/);
		duk_push_u32(thr, cp);
	}
	return 1;
}

/*
 *  substring(), substr(), slice()
 */

/* XXX: any chance of merging these three similar but still slightly
 * different algorithms so that footprint would be reduced?
 */

DUK_INTERNAL duk_ret_t duk_bi_string_prototype_substring(duk_hthread *thr) {
	duk_hstring *h;
	duk_int_t start_pos, end_pos;
	duk_int_t len;

	h = duk_push_this_coercible_to_string(thr);
	DUK_ASSERT(h != NULL);
	len = (duk_int_t) DUK_HSTRING_GET_CHARLEN(h);

	/* [ start end str ] */

	start_pos = duk_to_int_clamped(thr, 0, 0, len);
	if (duk_is_undefined(thr, 1)) {
		end_pos = len;
	} else {
		end_pos = duk_to_int_clamped(thr, 1, 0, len);
	}
	DUK_ASSERT(start_pos >= 0 && start_pos <= len);
	DUK_ASSERT(end_pos >= 0 && end_pos <= len);

	if (start_pos > end_pos) {
		duk_int_t tmp = start_pos;
		start_pos = end_pos;
		end_pos = tmp;
	}

	DUK_ASSERT(end_pos >= start_pos);

	duk_substring(thr, -1, (duk_size_t) start_pos, (duk_size_t) end_pos);
	return 1;
}

#if defined(DUK_USE_SECTION_B)
DUK_INTERNAL duk_ret_t duk_bi_string_prototype_substr(duk_hthread *thr) {
	duk_hstring *h;
	duk_int_t start_pos, end_pos;
	duk_int_t len;

	/* Unlike non-obsolete String calls, substr() algorithm in E5.1
	 * specification will happily coerce undefined and null to strings
	 * ("undefined" and "null").
	 */
	duk_push_this(thr);
	h = duk_to_hstring_m1(thr);  /* Reject Symbols. */
	DUK_ASSERT(h != NULL);
	len = (duk_int_t) DUK_HSTRING_GET_CHARLEN(h);

	/* [ start length str ] */

	/* The implementation for computing of start_pos and end_pos differs
	 * from the standard algorithm, but is intended to result in the exactly
	 * same behavior.  This is not always obvious.
	 */

	/* combines steps 2 and 5; -len ensures max() not needed for step 5 */
	start_pos = duk_to_int_clamped(thr, 0, -len, len);
	if (start_pos < 0) {
		start_pos = len + start_pos;
	}
	DUK_ASSERT(start_pos >= 0 && start_pos <= len);

	/* combines steps 3, 6; step 7 is not needed */
	if (duk_is_undefined(thr, 1)) {
		end_pos = len;
	} else {
		DUK_ASSERT(start_pos <= len);
		end_pos = start_pos + duk_to_int_clamped(thr, 1, 0, len - start_pos);
	}
	DUK_ASSERT(start_pos >= 0 && start_pos <= len);
	DUK_ASSERT(end_pos >= 0 && end_pos <= len);
	DUK_ASSERT(end_pos >= start_pos);

	duk_substring(thr, -1, (duk_size_t) start_pos, (duk_size_t) end_pos);
	return 1;
}
#endif  /* DUK_USE_SECTION_B */

DUK_INTERNAL duk_ret_t duk_bi_string_prototype_slice(duk_hthread *thr) {
	duk_hstring *h;
	duk_int_t start_pos, end_pos;
	duk_int_t len;

	h = duk_push_this_coercible_to_string(thr);
	DUK_ASSERT(h != NULL);
	len = (duk_int_t) DUK_HSTRING_GET_CHARLEN(h);

	/* [ start end str ] */

	start_pos = duk_to_int_clamped(thr, 0, -len, len);
	if (start_pos < 0) {
		start_pos = len + start_pos;
	}
	if (duk_is_undefined(thr, 1)) {
		end_pos = len;
	} else {
		end_pos = duk_to_int_clamped(thr, 1, -len, len);
		if (end_pos < 0) {
			end_pos = len + end_pos;
		}
	}
	DUK_ASSERT(start_pos >= 0 && start_pos <= len);
	DUK_ASSERT(end_pos >= 0 && end_pos <= len);

	if (end_pos < start_pos) {
		end_pos = start_pos;
	}

	DUK_ASSERT(end_pos >= start_pos);

	duk_substring(thr, -1, (duk_size_t) start_pos, (duk_size_t) end_pos);
	return 1;
}

/*
 *  Case conversion
 */

DUK_INTERNAL duk_ret_t duk_bi_string_prototype_caseconv_shared(duk_hthread *thr) {
	duk_small_int_t uppercase = duk_get_current_magic(thr);

	(void) duk_push_this_coercible_to_string(thr);
	duk_unicode_case_convert_string(thr, (duk_bool_t) uppercase);
	return 1;
}

/*
 *  indexOf() and lastIndexOf()
 */

DUK_INTERNAL duk_ret_t duk_bi_string_prototype_indexof_shared(duk_hthread *thr) {
	duk_hstring *h_this;
	duk_hstring *h_search;
	duk_int_t clen_this;
	duk_int_t cpos;
	duk_small_uint_t is_lastindexof = (duk_small_uint_t) duk_get_current_magic(thr);  /* 0=indexOf, 1=lastIndexOf */

	h_this = duk_push_this_coercible_to_string(thr);
	DUK_ASSERT(h_this != NULL);
	clen_this = (duk_int_t) DUK_HSTRING_GET_CHARLEN(h_this);

	h_search = duk_to_hstring(thr, 0);
	DUK_ASSERT(h_search != NULL);

	duk_to_number(thr, 1);
	if (duk_is_nan(thr, 1) && is_lastindexof) {
		/* indexOf: NaN should cause pos to be zero.
		 * lastIndexOf: NaN should cause pos to be +Infinity
		 * (and later be clamped to len).
		 */
		cpos = clen_this;
	} else {
		cpos = duk_to_int_clamped(thr, 1, 0, clen_this);
	}

	cpos = duk__str_search_shared(thr, h_this, h_search, cpos, is_lastindexof /*backwards*/);
	duk_push_int(thr, cpos);
	return 1;
}

/*
 *  replace()
 */

/* XXX: the current implementation works but is quite clunky; it compiles
 * to almost 1,4kB of x86 code so it needs to be simplified (better approach,
 * shared helpers, etc).  Some ideas for refactoring:
 *
 * - a primitive to convert a string into a regexp matcher (reduces matching
 *   code at the cost of making matching much slower)
 * - use replace() as a basic helper for match() and split(), which are both
 *   much simpler
 * - API call to get_prop and to_boolean
 */

DUK_INTERNAL duk_ret_t duk_bi_string_prototype_replace(duk_hthread *thr) {
	duk_hstring *h_input;
	duk_hstring *h_match;
	duk_hstring *h_search;
	duk_hobject *h_re;
	duk_bufwriter_ctx bw_alloc;
	duk_bufwriter_ctx *bw;
#if defined(DUK_USE_REGEXP_SUPPORT)
	duk_bool_t is_regexp;
	duk_bool_t is_global;
#endif
	duk_bool_t is_repl_func;
	duk_uint32_t match_start_coff, match_start_boff;
#if defined(DUK_USE_REGEXP_SUPPORT)
	duk_int_t match_caps;
#endif
	duk_uint32_t prev_match_end_boff;
	const duk_uint8_t *r_start, *r_end, *r;   /* repl string scan */
	duk_size_t tmp_sz;

	DUK_ASSERT_TOP(thr, 2);
	h_input = duk_push_this_coercible_to_string(thr);
	DUK_ASSERT(h_input != NULL);

	bw = &bw_alloc;
	DUK_BW_INIT_PUSHBUF(thr, bw, DUK_HSTRING_GET_BYTELEN(h_input));  /* input size is good output starting point */

	DUK_ASSERT_TOP(thr, 4);

	/* stack[0] = search value
	 * stack[1] = replace value
	 * stack[2] = input string
	 * stack[3] = result buffer
	 */

	h_re = duk_get_hobject_with_class(thr, 0, DUK_HOBJECT_CLASS_REGEXP);
	if (h_re) {
#if defined(DUK_USE_REGEXP_SUPPORT)
		is_regexp = 1;
		is_global = duk_get_prop_stridx_boolean(thr, 0, DUK_STRIDX_GLOBAL, NULL);

		if (is_global) {
			/* start match from beginning */
			duk_push_int(thr, 0);
			duk_put_prop_stridx_short(thr, 0, DUK_STRIDX_LAST_INDEX);
		}
#else  /* DUK_USE_REGEXP_SUPPORT */
		DUK_DCERROR_UNSUPPORTED(thr);
#endif  /* DUK_USE_REGEXP_SUPPORT */
	} else {
		duk_to_string(thr, 0);  /* rejects symbols */
#if defined(DUK_USE_REGEXP_SUPPORT)
		is_regexp = 0;
		is_global = 0;
#endif
	}

	if (duk_is_function(thr, 1)) {
		is_repl_func = 1;
		r_start = NULL;
		r_end = NULL;
	} else {
		duk_hstring *h_repl;

		is_repl_func = 0;
		h_repl = duk_to_hstring(thr, 1);  /* reject symbols */
		DUK_ASSERT(h_repl != NULL);
		r_start = DUK_HSTRING_GET_DATA(h_repl);
		r_end = r_start + DUK_HSTRING_GET_BYTELEN(h_repl);
	}

	prev_match_end_boff = 0;

	for (;;) {
		/*
		 *  If matching with a regexp:
		 *    - non-global RegExp: lastIndex not touched on a match, zeroed
		 *      on a non-match
		 *    - global RegExp: on match, lastIndex will be updated by regexp
		 *      executor to point to next char after the matching part (so that
		 *      characters in the matching part are not matched again)
		 *
		 *  If matching with a string:
		 *    - always non-global match, find first occurrence
		 *
		 *  We need:
		 *    - The character offset of start-of-match for the replacer function
		 *    - The byte offsets for start-of-match and end-of-match to implement
		 *      the replacement values $&, $`, and $', and to copy non-matching
		 *      input string portions (including header and trailer) verbatim.
		 *
		 *  NOTE: the E5.1 specification is a bit vague how the RegExp should
		 *  behave in the replacement process; e.g. is matching done first for
		 *  all matches (in the global RegExp case) before any replacer calls
		 *  are made?  See: test-bi-string-proto-replace.js for discussion.
		 */

		DUK_ASSERT_TOP(thr, 4);

#if defined(DUK_USE_REGEXP_SUPPORT)
		if (is_regexp) {
			duk_dup_0(thr);
			duk_dup_2(thr);
			duk_regexp_match(thr);  /* [ ... regexp input ] -> [ res_obj ] */
			if (!duk_is_object(thr, -1)) {
				duk_pop(thr);
				break;
			}

			duk_get_prop_stridx_short(thr, -1, DUK_STRIDX_INDEX);
			DUK_ASSERT(duk_is_number(thr, -1));
			match_start_coff = duk_get_uint(thr, -1);
			duk_pop(thr);

			duk_get_prop_index(thr, -1, 0);
			DUK_ASSERT(duk_is_string(thr, -1));
			h_match = duk_known_hstring(thr, -1);
			duk_pop(thr);  /* h_match is borrowed, remains reachable through match_obj */

			if (DUK_HSTRING_GET_BYTELEN(h_match) == 0) {
				/* This should be equivalent to match() algorithm step 8.f.iii.2:
				 * detect an empty match and allow it, but don't allow it twice.
				 */
				duk_uint32_t last_index;

				duk_get_prop_stridx_short(thr, 0, DUK_STRIDX_LAST_INDEX);
				last_index = (duk_uint32_t) duk_get_uint(thr, -1);
				DUK_DDD(DUK_DDDPRINT("empty match, bump lastIndex: %ld -> %ld",
				                     (long) last_index, (long) (last_index + 1)));
				duk_pop(thr);
				duk_push_uint(thr, (duk_uint_t) (last_index + 1));
				duk_put_prop_stridx_short(thr, 0, DUK_STRIDX_LAST_INDEX);
			}

			DUK_ASSERT(duk_get_length(thr, -1) <= DUK_INT_MAX);  /* string limits */
			match_caps = (duk_int_t) duk_get_length(thr, -1);
		} else {
#else  /* DUK_USE_REGEXP_SUPPORT */
		{  /* unconditionally */
#endif  /* DUK_USE_REGEXP_SUPPORT */
			const duk_uint8_t *p_start, *p_end, *p;   /* input string scan */
			const duk_uint8_t *q_start;               /* match string */
			duk_size_t q_blen;

#if defined(DUK_USE_REGEXP_SUPPORT)
			DUK_ASSERT(!is_global);  /* single match always */
#endif

			p_start = DUK_HSTRING_GET_DATA(h_input);
			p_end = p_start + DUK_HSTRING_GET_BYTELEN(h_input);
			p = p_start;

			h_search = duk_known_hstring(thr, 0);
			q_start = DUK_HSTRING_GET_DATA(h_search);
			q_blen = (duk_size_t) DUK_HSTRING_GET_BYTELEN(h_search);

			p_end -= q_blen;  /* ensure full memcmp() fits in while */

			match_start_coff = 0;

			while (p <= p_end) {
				DUK_ASSERT(p + q_blen <= DUK_HSTRING_GET_DATA(h_input) + DUK_HSTRING_GET_BYTELEN(h_input));
				if (duk_memcmp((const void *) p, (const void *) q_start, (size_t) q_blen) == 0) {
					duk_dup_0(thr);
					h_match = duk_known_hstring(thr, -1);
#if defined(DUK_USE_REGEXP_SUPPORT)
					match_caps = 0;
#endif
					goto found;
				}

				/* track utf-8 non-continuation bytes */
				if ((p[0] & 0xc0) != 0x80) {
					match_start_coff++;
				}
				p++;
			}

			/* not found */
			break;
		}
	 found:

		/* stack[0] = search value
		 * stack[1] = replace value
		 * stack[2] = input string
		 * stack[3] = result buffer
		 * stack[4] = regexp match OR match string
		 */

		match_start_boff = (duk_uint32_t) duk_heap_strcache_offset_char2byte(thr, h_input, match_start_coff);

		tmp_sz = (duk_size_t) (match_start_boff - prev_match_end_boff);
		DUK_BW_WRITE_ENSURE_BYTES(thr, bw, DUK_HSTRING_GET_DATA(h_input) + prev_match_end_boff, tmp_sz);

		prev_match_end_boff = match_start_boff + DUK_HSTRING_GET_BYTELEN(h_match);

		if (is_repl_func) {
			duk_idx_t idx_args;
			duk_hstring *h_repl;

			/* regexp res_obj is at index 4 */

			duk_dup_1(thr);
			idx_args = duk_get_top(thr);

#if defined(DUK_USE_REGEXP_SUPPORT)
			if (is_regexp) {
				duk_int_t idx;
				duk_require_stack(thr, match_caps + 2);
				for (idx = 0; idx < match_caps; idx++) {
					/* match followed by capture(s) */
					duk_get_prop_index(thr, 4, (duk_uarridx_t) idx);
				}
			} else {
#else  /* DUK_USE_REGEXP_SUPPORT */
			{  /* unconditionally */
#endif  /* DUK_USE_REGEXP_SUPPORT */
				/* match == search string, by definition */
				duk_dup_0(thr);
			}
			duk_push_uint(thr, (duk_uint_t) match_start_coff);
			duk_dup_2(thr);

			/* [ ... replacer match [captures] match_char_offset input ] */

			duk_call(thr, duk_get_top(thr) - idx_args);
			h_repl = duk_to_hstring_m1(thr);  /* -> [ ... repl_value ] */
			DUK_ASSERT(h_repl != NULL);

			DUK_BW_WRITE_ENSURE_HSTRING(thr, bw, h_repl);

			duk_pop(thr);  /* repl_value */
		} else {
			r = r_start;

			while (r < r_end) {
				duk_int_t ch1;
				duk_int_t ch2;
#if defined(DUK_USE_REGEXP_SUPPORT)
				duk_int_t ch3;
#endif
				duk_size_t left;

				ch1 = *r++;
				if (ch1 != DUK_ASC_DOLLAR) {
					goto repl_write;
				}
				DUK_ASSERT(r <= r_end);
				left = (duk_size_t) (r_end - r);

				if (left <= 0) {
					goto repl_write;
				}

				ch2 = r[0];
				switch (ch2) {
				case DUK_ASC_DOLLAR: {
					ch1 = (1 << 8) + DUK_ASC_DOLLAR;
					goto repl_write;
				}
				case DUK_ASC_AMP: {
					DUK_BW_WRITE_ENSURE_HSTRING(thr, bw, h_match);
					r++;
					continue;
				}
				case DUK_ASC_GRAVE: {
					tmp_sz = (duk_size_t) match_start_boff;
					DUK_BW_WRITE_ENSURE_BYTES(thr, bw, DUK_HSTRING_GET_DATA(h_input), tmp_sz);
					r++;
					continue;
				}
				case DUK_ASC_SINGLEQUOTE: {
					duk_uint32_t match_end_boff;

					/* Use match charlen instead of bytelen, just in case the input and
					 * match codepoint encodings would have different lengths.
					 */
					/* XXX: charlen computed here, and also in char2byte helper. */
					match_end_boff = (duk_uint32_t) duk_heap_strcache_offset_char2byte(thr,
					                                                                   h_input,
					                                                                   match_start_coff + (duk_uint_fast32_t) DUK_HSTRING_GET_CHARLEN(h_match));

					tmp_sz = (duk_size_t) (DUK_HSTRING_GET_BYTELEN(h_input) - match_end_boff);
					DUK_BW_WRITE_ENSURE_BYTES(thr, bw, DUK_HSTRING_GET_DATA(h_input) + match_end_boff, tmp_sz);
					r++;
					continue;
				}
				default: {
#if defined(DUK_USE_REGEXP_SUPPORT)
					duk_int_t capnum, captmp, capadv;
					/* XXX: optional check, match_caps is zero if no regexp,
					 * so dollar will be interpreted literally anyway.
					 */

					if (!is_regexp) {
						goto repl_write;
					}

					if (!(ch2 >= DUK_ASC_0 && ch2 <= DUK_ASC_9)) {
						goto repl_write;
					}
					capnum = ch2 - DUK_ASC_0;
					capadv = 1;

					if (left >= 2) {
						ch3 = r[1];
						if (ch3 >= DUK_ASC_0 && ch3 <= DUK_ASC_9) {
							captmp = capnum * 10 + (ch3 - DUK_ASC_0);
							if (captmp < match_caps) {
								capnum = captmp;
								capadv = 2;
							}
						}
					}

					if (capnum > 0 && capnum < match_caps) {
						DUK_ASSERT(is_regexp != 0);  /* match_caps == 0 without regexps */

						/* regexp res_obj is at offset 4 */
						duk_get_prop_index(thr, 4, (duk_uarridx_t) capnum);
						if (duk_is_string(thr, -1)) {
							duk_hstring *h_tmp_str;

							h_tmp_str = duk_known_hstring(thr, -1);

							DUK_BW_WRITE_ENSURE_HSTRING(thr, bw, h_tmp_str);
						} else {
							/* undefined -> skip (replaced with empty) */
						}
						duk_pop(thr);
						r += capadv;
						continue;
					} else {
						goto repl_write;
					}
#else  /* DUK_USE_REGEXP_SUPPORT */
					goto repl_write;  /* unconditionally */
#endif  /* DUK_USE_REGEXP_SUPPORT */
				}  /* default case */
				}  /* switch (ch2) */

			 repl_write:
				/* ch1 = (r_increment << 8) + byte */

				DUK_BW_WRITE_ENSURE_U8(thr, bw, (duk_uint8_t) (ch1 & 0xff));
				r += ch1 >> 8;
			}  /* while repl */
		}  /* if (is_repl_func) */

		duk_pop(thr);  /* pop regexp res_obj or match string */

#if defined(DUK_USE_REGEXP_SUPPORT)
		if (!is_global) {
#else
		{  /* unconditionally; is_global==0 */
#endif
			break;
		}
	}

	/* trailer */
	tmp_sz = (duk_size_t) (DUK_HSTRING_GET_BYTELEN(h_input) - prev_match_end_boff);
	DUK_BW_WRITE_ENSURE_BYTES(thr, bw, DUK_HSTRING_GET_DATA(h_input) + prev_match_end_boff, tmp_sz);

	DUK_ASSERT_TOP(thr, 4);
	DUK_BW_COMPACT(thr, bw);
	(void) duk_buffer_to_string(thr, -1);  /* Safe if inputs are safe. */
	return 1;
}

/*
 *  split()
 */

/* XXX: very messy now, but works; clean up, remove unused variables (nomimally
 * used so compiler doesn't complain).
 */

DUK_INTERNAL duk_ret_t duk_bi_string_prototype_split(duk_hthread *thr) {
	duk_hstring *h_input;
	duk_hstring *h_sep;
	duk_uint32_t limit;
	duk_uint32_t arr_idx;
#if defined(DUK_USE_REGEXP_SUPPORT)
	duk_bool_t is_regexp;
#endif
	duk_bool_t matched;  /* set to 1 if any match exists (needed for empty input special case) */
	duk_uint32_t prev_match_end_coff, prev_match_end_boff;
	duk_uint32_t match_start_boff, match_start_coff;
	duk_uint32_t match_end_boff, match_end_coff;

	h_input = duk_push_this_coercible_to_string(thr);
	DUK_ASSERT(h_input != NULL);

	duk_push_array(thr);

	if (duk_is_undefined(thr, 1)) {
		limit = 0xffffffffUL;
	} else {
		limit = duk_to_uint32(thr, 1);
	}

	if (limit == 0) {
		return 1;
	}

	/* If the separator is a RegExp, make a "clone" of it.  The specification
	 * algorithm calls [[Match]] directly for specific indices; we emulate this
	 * by tweaking lastIndex and using a "force global" variant of duk_regexp_match()
	 * which will use global-style matching even when the RegExp itself is non-global.
	 */

	if (duk_is_undefined(thr, 0)) {
		/* The spec algorithm first does "R = ToString(separator)" before checking
		 * whether separator is undefined.  Since this is side effect free, we can
		 * skip the ToString() here.
		 */
		duk_dup_2(thr);
		duk_put_prop_index(thr, 3, 0);
		return 1;
	} else if (duk_get_hobject_with_class(thr, 0, DUK_HOBJECT_CLASS_REGEXP) != NULL) {
#if defined(DUK_USE_REGEXP_SUPPORT)
		duk_push_hobject_bidx(thr, DUK_BIDX_REGEXP_CONSTRUCTOR);
		duk_dup_0(thr);
		duk_new(thr, 1);  /* [ ... RegExp val ] -> [ ... res ] */
		duk_replace(thr, 0);
		/* lastIndex is initialized to zero by new RegExp() */
		is_regexp = 1;
#else
		DUK_DCERROR_UNSUPPORTED(thr);
#endif
	} else {
		duk_to_string(thr, 0);
#if defined(DUK_USE_REGEXP_SUPPORT)
		is_regexp = 0;
#endif
	}

	/* stack[0] = separator (string or regexp)
	 * stack[1] = limit
	 * stack[2] = input string
	 * stack[3] = result array
	 */

	prev_match_end_boff = 0;
	prev_match_end_coff = 0;
	arr_idx = 0;
	matched = 0;

	for (;;) {
		/*
		 *  The specification uses RegExp [[Match]] to attempt match at specific
		 *  offsets.  We don't have such a primitive, so we use an actual RegExp
		 *  and tweak lastIndex.  Since the RegExp may be non-global, we use a
		 *  special variant which forces global-like behavior for matching.
		 */

		DUK_ASSERT_TOP(thr, 4);

#if defined(DUK_USE_REGEXP_SUPPORT)
		if (is_regexp) {
			duk_dup_0(thr);
			duk_dup_2(thr);
			duk_regexp_match_force_global(thr);  /* [ ... regexp input ] -> [ res_obj ] */
			if (!duk_is_object(thr, -1)) {
				duk_pop(thr);
				break;
			}
			matched = 1;

			duk_get_prop_stridx_short(thr, -1, DUK_STRIDX_INDEX);
			DUK_ASSERT(duk_is_number(thr, -1));
			match_start_coff = duk_get_uint(thr, -1);
			match_start_boff = (duk_uint32_t) duk_heap_strcache_offset_char2byte(thr, h_input, match_start_coff);
			duk_pop(thr);

			if (match_start_coff == DUK_HSTRING_GET_CHARLEN(h_input)) {
				/* don't allow an empty match at the end of the string */
				duk_pop(thr);
				break;
			}

			duk_get_prop_stridx_short(thr, 0, DUK_STRIDX_LAST_INDEX);
			DUK_ASSERT(duk_is_number(thr, -1));
			match_end_coff = duk_get_uint(thr, -1);
			match_end_boff = (duk_uint32_t) duk_heap_strcache_offset_char2byte(thr, h_input, match_end_coff);
			duk_pop(thr);

			/* empty match -> bump and continue */
			if (prev_match_end_boff == match_end_boff) {
				duk_push_uint(thr, (duk_uint_t) (match_end_coff + 1));
				duk_put_prop_stridx_short(thr, 0, DUK_STRIDX_LAST_INDEX);
				duk_pop(thr);
				continue;
			}
		} else {
#else  /* DUK_USE_REGEXP_SUPPORT */
		{  /* unconditionally */
#endif  /* DUK_USE_REGEXP_SUPPORT */
			const duk_uint8_t *p_start, *p_end, *p;   /* input string scan */
			const duk_uint8_t *q_start;               /* match string */
			duk_size_t q_blen, q_clen;

			p_start = DUK_HSTRING_GET_DATA(h_input);
			p_end = p_start + DUK_HSTRING_GET_BYTELEN(h_input);
			p = p_start + prev_match_end_boff;

			h_sep = duk_known_hstring(thr, 0);  /* symbol already rejected above */
			q_start = DUK_HSTRING_GET_DATA(h_sep);
			q_blen = (duk_size_t) DUK_HSTRING_GET_BYTELEN(h_sep);
			q_clen = (duk_size_t) DUK_HSTRING_GET_CHARLEN(h_sep);

			p_end -= q_blen;  /* ensure full memcmp() fits in while */

			match_start_coff = prev_match_end_coff;

			if (q_blen == 0) {
				/* Handle empty separator case: it will always match, and always
				 * triggers the check in step 13.c.iii initially.  Note that we
				 * must skip to either end of string or start of first codepoint,
				 * skipping over any continuation bytes!
				 *
				 * Don't allow an empty string to match at the end of the input.
				 */

				matched = 1;  /* empty separator can always match */

				match_start_coff++;
				p++;
				while (p < p_end) {
					if ((p[0] & 0xc0) != 0x80) {
						goto found;
					}
					p++;
				}
				goto not_found;
			}

			DUK_ASSERT(q_blen > 0 && q_clen > 0);
			while (p <= p_end) {
				DUK_ASSERT(p + q_blen <= DUK_HSTRING_GET_DATA(h_input) + DUK_HSTRING_GET_BYTELEN(h_input));
				DUK_ASSERT(q_blen > 0);  /* no issues with empty memcmp() */
				if (duk_memcmp((const void *) p, (const void *) q_start, (size_t) q_blen) == 0) {
					/* never an empty match, so step 13.c.iii can't be triggered */
					goto found;
				}

				/* track utf-8 non-continuation bytes */
				if ((p[0] & 0xc0) != 0x80) {
					match_start_coff++;
				}
				p++;
			}

		 not_found:
			/* not found */
			break;

		 found:
			matched = 1;
			match_start_boff = (duk_uint32_t) (p - p_start);
			match_end_coff = (duk_uint32_t) (match_start_coff + q_clen);  /* constrained by string length */
			match_end_boff = (duk_uint32_t) (match_start_boff + q_blen);  /* ditto */

			/* empty match (may happen with empty separator) -> bump and continue */
			if (prev_match_end_boff == match_end_boff) {
				prev_match_end_boff++;
				prev_match_end_coff++;
				continue;
			}
		}  /* if (is_regexp) */

		/* stack[0] = separator (string or regexp)
		 * stack[1] = limit
		 * stack[2] = input string
		 * stack[3] = result array
		 * stack[4] = regexp res_obj (if is_regexp)
		 */

		DUK_DDD(DUK_DDDPRINT("split; match_start b=%ld,c=%ld, match_end b=%ld,c=%ld, prev_end b=%ld,c=%ld",
		                     (long) match_start_boff, (long) match_start_coff,
		                     (long) match_end_boff, (long) match_end_coff,
		                     (long) prev_match_end_boff, (long) prev_match_end_coff));

		duk_push_lstring(thr,
		                 (const char *) (DUK_HSTRING_GET_DATA(h_input) + prev_match_end_boff),
		                 (duk_size_t) (match_start_boff - prev_match_end_boff));
		duk_put_prop_index(thr, 3, arr_idx);
		arr_idx++;
		if (arr_idx >= limit) {
			goto hit_limit;
		}

#if defined(DUK_USE_REGEXP_SUPPORT)
		if (is_regexp) {
			duk_size_t i, len;

			len = duk_get_length(thr, 4);
			for (i = 1; i < len; i++) {
				DUK_ASSERT(i <= DUK_UARRIDX_MAX);  /* cannot have >4G captures */
				duk_get_prop_index(thr, 4, (duk_uarridx_t) i);
				duk_put_prop_index(thr, 3, arr_idx);
				arr_idx++;
				if (arr_idx >= limit) {
					goto hit_limit;
				}
			}

			duk_pop(thr);
			/* lastIndex already set up for next match */
		} else {
#else  /* DUK_USE_REGEXP_SUPPORT */
		{  /* unconditionally */
#endif  /* DUK_USE_REGEXP_SUPPORT */
			/* no action */
		}

		prev_match_end_boff = match_end_boff;
		prev_match_end_coff = match_end_coff;
		continue;
	}  /* for */

	/* Combined step 11 (empty string special case) and 14-15. */

	DUK_DDD(DUK_DDDPRINT("split trailer; prev_end b=%ld,c=%ld",
	                     (long) prev_match_end_boff, (long) prev_match_end_coff));

	if (DUK_HSTRING_GET_BYTELEN(h_input) > 0 || !matched) {
		/* Add trailer if:
		 *   a) non-empty input
		 *   b) empty input and no (zero size) match found (step 11)
		 */

		duk_push_lstring(thr,
		                 (const char *) DUK_HSTRING_GET_DATA(h_input) + prev_match_end_boff,
		                 (duk_size_t) (DUK_HSTRING_GET_BYTELEN(h_input) - prev_match_end_boff));
		duk_put_prop_index(thr, 3, arr_idx);
		/* No arr_idx update or limit check */
	}

	return 1;

 hit_limit:
#if defined(DUK_USE_REGEXP_SUPPORT)
	if (is_regexp) {
		duk_pop(thr);
	}
#endif

	return 1;
}

/*
 *  Various
 */

#if defined(DUK_USE_REGEXP_SUPPORT)
DUK_LOCAL void duk__to_regexp_helper(duk_hthread *thr, duk_idx_t idx, duk_bool_t force_new) {
	duk_hobject *h;

	/* Shared helper for match() steps 3-4, search() steps 3-4. */

	DUK_ASSERT(idx >= 0);

	if (force_new) {
		goto do_new;
	}

	h = duk_get_hobject_with_class(thr, idx, DUK_HOBJECT_CLASS_REGEXP);
	if (!h) {
		goto do_new;
	}
	return;

 do_new:
	duk_push_hobject_bidx(thr, DUK_BIDX_REGEXP_CONSTRUCTOR);
	duk_dup(thr, idx);
	duk_new(thr, 1);  /* [ ... RegExp val ] -> [ ... res ] */
	duk_replace(thr, idx);
}
#endif  /* DUK_USE_REGEXP_SUPPORT */

#if defined(DUK_USE_REGEXP_SUPPORT)
DUK_INTERNAL duk_ret_t duk_bi_string_prototype_search(duk_hthread *thr) {
	/* Easiest way to implement the search required by the specification
	 * is to do a RegExp test() with lastIndex forced to zero.  To avoid
	 * side effects on the argument, "clone" the RegExp if a RegExp was
	 * given as input.
	 *
	 * The global flag of the RegExp should be ignored; setting lastIndex
	 * to zero (which happens when "cloning" the RegExp) should have an
	 * equivalent effect.
	 */

	DUK_ASSERT_TOP(thr, 1);
	(void) duk_push_this_coercible_to_string(thr);  /* at index 1 */
	duk__to_regexp_helper(thr, 0 /*index*/, 1 /*force_new*/);

	/* stack[0] = regexp
	 * stack[1] = string
	 */

	/* Avoid using RegExp.prototype methods, as they're writable and
	 * configurable and may have been changed.
	 */

	duk_dup_0(thr);
	duk_dup_1(thr);  /* [ ... re_obj input ] */
	duk_regexp_match(thr);  /* -> [ ... res_obj ] */

	if (!duk_is_object(thr, -1)) {
		duk_push_int(thr, -1);
		return 1;
	}

	duk_get_prop_stridx_short(thr, -1, DUK_STRIDX_INDEX);
	DUK_ASSERT(duk_is_number(thr, -1));
	return 1;
}
#endif  /* DUK_USE_REGEXP_SUPPORT */

#if defined(DUK_USE_REGEXP_SUPPORT)
DUK_INTERNAL duk_ret_t duk_bi_string_prototype_match(duk_hthread *thr) {
	duk_bool_t global;
	duk_int_t prev_last_index;
	duk_int_t this_index;
	duk_int_t arr_idx;

	DUK_ASSERT_TOP(thr, 1);
	(void) duk_push_this_coercible_to_string(thr);
	duk__to_regexp_helper(thr, 0 /*index*/, 0 /*force_new*/);
	global = duk_get_prop_stridx_boolean(thr, 0, DUK_STRIDX_GLOBAL, NULL);
	DUK_ASSERT_TOP(thr, 2);

	/* stack[0] = regexp
	 * stack[1] = string
	 */

	if (!global) {
		duk_regexp_match(thr);  /* -> [ res_obj ] */
		return 1;  /* return 'res_obj' */
	}

	/* Global case is more complex. */

	/* [ regexp string ] */

	duk_push_int(thr, 0);
	duk_put_prop_stridx_short(thr, 0, DUK_STRIDX_LAST_INDEX);
	duk_push_array(thr);

	/* [ regexp string res_arr ] */

	prev_last_index = 0;
	arr_idx = 0;

	for (;;) {
		DUK_ASSERT_TOP(thr, 3);

		duk_dup_0(thr);
		duk_dup_1(thr);
		duk_regexp_match(thr);  /* -> [ ... regexp string ] -> [ ... res_obj ] */

		if (!duk_is_object(thr, -1)) {
			duk_pop(thr);
			break;
		}

		duk_get_prop_stridx_short(thr, 0, DUK_STRIDX_LAST_INDEX);
		DUK_ASSERT(duk_is_number(thr, -1));
		this_index = duk_get_int(thr, -1);
		duk_pop(thr);

		if (this_index == prev_last_index) {
			this_index++;
			duk_push_int(thr, this_index);
			duk_put_prop_stridx_short(thr, 0, DUK_STRIDX_LAST_INDEX);
		}
		prev_last_index = this_index;

		duk_get_prop_index(thr, -1, 0);  /* match string */
		duk_put_prop_index(thr, 2, (duk_uarridx_t) arr_idx);
		arr_idx++;
		duk_pop(thr);  /* res_obj */
	}

	if (arr_idx == 0) {
		duk_push_null(thr);
	}

	return 1;  /* return 'res_arr' or 'null' */
}
#endif  /* DUK_USE_REGEXP_SUPPORT */

DUK_INTERNAL duk_ret_t duk_bi_string_prototype_concat(duk_hthread *thr) {
	/* duk_concat() coerces arguments with ToString() in correct order */
	(void) duk_push_this_coercible_to_string(thr);
	duk_insert(thr, 0);  /* this is relatively expensive */
	duk_concat(thr, duk_get_top(thr));
	return 1;
}

DUK_INTERNAL duk_ret_t duk_bi_string_prototype_trim(duk_hthread *thr) {
	DUK_ASSERT_TOP(thr, 0);
	(void) duk_push_this_coercible_to_string(thr);
	duk_trim(thr, 0);
	DUK_ASSERT_TOP(thr, 1);
	return 1;
}

#if defined(DUK_USE_ES6)
DUK_INTERNAL duk_ret_t duk_bi_string_prototype_repeat(duk_hthread *thr) {
	duk_hstring *h_input;
	duk_size_t input_blen;
	duk_size_t result_len;
	duk_int_t count_signed;
	duk_uint_t count;
	const duk_uint8_t *src;
	duk_uint8_t *buf;
	duk_uint8_t *p;
	duk_double_t d;
#if !defined(DUK_USE_PREFER_SIZE)
	duk_size_t copy_size;
	duk_uint8_t *p_end;
#endif

	DUK_ASSERT_TOP(thr, 1);
	h_input = duk_push_this_coercible_to_string(thr);
	DUK_ASSERT(h_input != NULL);
	input_blen = DUK_HSTRING_GET_BYTELEN(h_input);

	/* Count is ToNumber() coerced; +Infinity must be always rejected
	 * (even if input string is zero length), as well as negative values
	 * and -Infinity.  -Infinity doesn't require an explicit check
	 * because duk_get_int() clamps it to DUK_INT_MIN which gets rejected
	 * as a negative value (regardless of input string length).
	 */
	d = duk_to_number(thr, 0);
	if (duk_double_is_posinf(d)) {
		goto fail_range;
	}
	count_signed = duk_get_int(thr, 0);
	if (count_signed < 0) {
		goto fail_range;
	}
	count = (duk_uint_t) count_signed;

	/* Overflow check for result length. */
	result_len = count * input_blen;
	if (count != 0 && result_len / count != input_blen) {
		goto fail_range;
	}

	/* Temporary fixed buffer, later converted to string. */
	buf = (duk_uint8_t *) duk_push_fixed_buffer_nozero(thr, result_len);
	DUK_ASSERT(buf != NULL);
	src = (const duk_uint8_t *) DUK_HSTRING_GET_DATA(h_input);
	DUK_ASSERT(src != NULL);

#if defined(DUK_USE_PREFER_SIZE)
	p = buf;
	while (count-- > 0) {
		duk_memcpy((void *) p, (const void *) src, input_blen);  /* copy size may be zero, but pointers are valid */
		p += input_blen;
	}
#else  /* DUK_USE_PREFER_SIZE */
	/* Take advantage of already copied pieces to speed up the process
	 * especially for small repeated strings.
	 */
	p = buf;
	p_end = p + result_len;
	copy_size = input_blen;
	for (;;) {
		duk_size_t remain = (duk_size_t) (p_end - p);
		DUK_DDD(DUK_DDDPRINT("remain=%ld, copy_size=%ld, input_blen=%ld, result_len=%ld",
		                     (long) remain, (long) copy_size, (long) input_blen,
		                     (long) result_len));
		if (remain <= copy_size) {
			/* If result_len is zero, this case is taken and does
			 * a zero size copy (with valid pointers).
			 */
			duk_memcpy((void *) p, (const void *) src, remain);
			break;
		} else {
			duk_memcpy((void *) p, (const void *) src, copy_size);
			p += copy_size;
		}

		src = (const duk_uint8_t *) buf;  /* Use buf as source for larger copies. */
		copy_size = (duk_size_t) (p - buf);
	}
#endif  /* DUK_USE_PREFER_SIZE */

	/* XXX: It would be useful to be able to create a duk_hstring with
	 * a certain byte size whose data area wasn't initialized and which
	 * wasn't in the string table yet.  This would allow a string to be
	 * constructed directly without a buffer temporary and when it was
	 * finished, it could be injected into the string table.  Currently
	 * this isn't possible because duk_hstrings are only tracked by the
	 * intern table (they are not in heap_allocated).
	 */

	duk_buffer_to_string(thr, -1);  /* Safe if input is safe. */
	return 1;

 fail_range:
	DUK_DCERROR_RANGE_INVALID_ARGS(thr);
}
#endif  /* DUK_USE_ES6 */

DUK_INTERNAL duk_ret_t duk_bi_string_prototype_locale_compare(duk_hthread *thr) {
	duk_hstring *h1;
	duk_hstring *h2;
	duk_size_t h1_len, h2_len, prefix_len;
	duk_small_int_t ret = 0;
	duk_small_int_t rc;

	/* The current implementation of localeCompare() is simply a codepoint
	 * by codepoint comparison, implemented with a simple string compare
	 * because UTF-8 should preserve codepoint ordering (assuming valid
	 * shortest UTF-8 encoding).
	 *
	 * The specification requires that the return value must be related
	 * to the sort order: e.g. negative means that 'this' comes before
	 * 'that' in sort order.  We assume an ascending sort order.
	 */

	/* XXX: could share code with duk_js_ops.c, duk_js_compare_helper */

	h1 = duk_push_this_coercible_to_string(thr);
	DUK_ASSERT(h1 != NULL);

	h2 = duk_to_hstring(thr, 0);
	DUK_ASSERT(h2 != NULL);

	h1_len = (duk_size_t) DUK_HSTRING_GET_BYTELEN(h1);
	h2_len = (duk_size_t) DUK_HSTRING_GET_BYTELEN(h2);
	prefix_len = (h1_len <= h2_len ? h1_len : h2_len);

	rc = (duk_small_int_t) duk_memcmp((const void *) DUK_HSTRING_GET_DATA(h1),
	                                  (const void *) DUK_HSTRING_GET_DATA(h2),
	                                  (size_t) prefix_len);

	if (rc < 0) {
		ret = -1;
		goto done;
	} else if (rc > 0) {
		ret = 1;
		goto done;
	}

	/* prefix matches, lengths matter now */
	if (h1_len > h2_len) {
		ret = 1;
		goto done;
	} else if (h1_len == h2_len) {
		DUK_ASSERT(ret == 0);
		goto done;
	}
	ret = -1;
	goto done;

 done:
	duk_push_int(thr, (duk_int_t) ret);
	return 1;
}

#if defined(DUK_USE_ES6)
DUK_INTERNAL duk_ret_t duk_bi_string_prototype_startswith_endswith(duk_hthread *thr) {
	duk_int_t magic;
	duk_hstring *h;
	duk_hstring *h_search;
	duk_size_t blen_search;
	const duk_uint8_t *p_cmp_start;
	duk_bool_t result;

	h = duk_push_this_coercible_to_string(thr);
	DUK_ASSERT(h != NULL);

	h_search = duk__str_tostring_notregexp(thr, 0);
	DUK_ASSERT(h_search != NULL);

	magic = duk_get_current_magic(thr);

	p_cmp_start = (const duk_uint8_t *) DUK_HSTRING_GET_DATA(h);
	blen_search = DUK_HSTRING_GET_BYTELEN(h_search);

	if (duk_is_undefined(thr, 1)) {
		if (magic) {
			p_cmp_start = p_cmp_start + DUK_HSTRING_GET_BYTELEN(h) - blen_search;
		} else {
			/* p_cmp_start already OK */
		}
	} else {
		duk_int_t len;
		duk_int_t pos;

		DUK_ASSERT(DUK_HSTRING_MAX_BYTELEN <= DUK_INT_MAX);
		len = (duk_int_t) DUK_HSTRING_GET_CHARLEN(h);
		pos = duk_to_int_clamped(thr, 1, 0, len);
		DUK_ASSERT(pos >= 0 && pos <= len);

		if (magic) {
			p_cmp_start -= blen_search;  /* Conceptually subtracted last, but do already here. */
		}
		DUK_ASSERT(pos >= 0 && pos <= len);

		p_cmp_start += duk_heap_strcache_offset_char2byte(thr, h, (duk_uint_fast32_t) pos);
	}

	/* The main comparison can be done using a memcmp() rather than
	 * doing codepoint comparisons: for CESU-8 strings there is a
	 * canonical representation for every codepoint.  But we do need
	 * to deal with the char/byte offset translation to find the
	 * comparison range.
	 */

	result = 0;
	if (p_cmp_start >= DUK_HSTRING_GET_DATA(h) &&
	    (duk_size_t) (p_cmp_start - (const duk_uint8_t *) DUK_HSTRING_GET_DATA(h)) + blen_search <= DUK_HSTRING_GET_BYTELEN(h)) {
		if (duk_memcmp((const void *) p_cmp_start,
		               (const void *) DUK_HSTRING_GET_DATA(h_search),
		               (size_t) blen_search) == 0) {
			result = 1;
		}
	}

	duk_push_boolean(thr, result);
	return 1;
}
#endif  /* DUK_USE_ES6 */

#if defined(DUK_USE_ES6)
DUK_INTERNAL duk_ret_t duk_bi_string_prototype_includes(duk_hthread *thr) {
	duk_hstring *h;
	duk_hstring *h_search;
	duk_int_t len;
	duk_int_t pos;

	h = duk_push_this_coercible_to_string(thr);
	DUK_ASSERT(h != NULL);

	h_search = duk__str_tostring_notregexp(thr, 0);
	DUK_ASSERT(h_search != NULL);

	len = (duk_int_t) DUK_HSTRING_GET_CHARLEN(h);
	pos = duk_to_int_clamped(thr, 1, 0, len);
	DUK_ASSERT(pos >= 0 && pos <= len);

	pos = duk__str_search_shared(thr, h, h_search, pos, 0 /*backwards*/);
	duk_push_boolean(thr, pos >= 0);
	return 1;
}
#endif  /* DUK_USE_ES6 */
#endif  /* DUK_USE_STRING_BUILTIN */
/*
 *  Symbol built-in
 */

/* #include duk_internal.h -> already included */

#if defined(DUK_USE_SYMBOL_BUILTIN)

/*
 *  Constructor
 */

DUK_INTERNAL duk_ret_t duk_bi_symbol_constructor_shared(duk_hthread *thr) {
	const duk_uint8_t *desc;
	duk_size_t len;
	duk_uint8_t *buf;
	duk_uint8_t *p;
	duk_int_t magic;

	magic = duk_get_current_magic(thr);
	if (duk_is_undefined(thr, 0) && (magic == 0)) {
		/* Symbol() accepts undefined and empty string, but they are
		 * treated differently.
		 */
		desc = NULL;
		len = 0;
	} else {
		/* Symbol.for() coerces undefined to 'undefined' */
		desc = (const duk_uint8_t *) duk_to_lstring(thr, 0, &len);
	}

	/* Maximum symbol data length:
	 *   +1    initial byte (0x80 or 0x81)
	 *   +len  description
	 *   +1    0xff after description, before unique suffix
	 *   +17   autogenerated unique suffix: 'ffffffff-ffffffff' is longest
	 *   +1    0xff after unique suffix for symbols with undefined description
	 */
	buf = (duk_uint8_t *) duk_push_fixed_buffer(thr, 1 + len + 1 + 17 + 1);
	DUK_ASSERT(buf != NULL);
	p = buf + 1;
	DUK_ASSERT(desc != NULL || len == 0);  /* may be NULL if len is 0 */
	duk_memcpy_unsafe((void *) p, (const void *) desc, len);
	p += len;
	if (magic == 0) {
		/* Symbol(): create unique symbol.  Use two 32-bit values
		 * to avoid dependency on 64-bit types and 64-bit integer
		 * formatting (at least for now).
		 */
		if (++thr->heap->sym_counter[0] == 0) {
			thr->heap->sym_counter[1]++;
		}
		p += DUK_SPRINTF((char *) p, "\xFF" "%lx-%lx",
		                 (unsigned long) thr->heap->sym_counter[1],
		                 (unsigned long) thr->heap->sym_counter[0]);
		if (desc == NULL) {
			/* Special case for 'undefined' description, trailing
			 * 0xff distinguishes from empty string description,
			 * but needs minimal special case handling elsewhere.
			 */
			*p++ = 0xff;
		}
		buf[0] = 0x81;
	} else {
		/* Symbol.for(): create a global symbol */
		buf[0] = 0x80;
	}

	duk_push_lstring(thr, (const char *) buf, (duk_size_t) (p - buf));
	DUK_DDD(DUK_DDDPRINT("created symbol: %!T", duk_get_tval(thr, -1)));
	return 1;
}

DUK_LOCAL duk_hstring *duk__auto_unbox_symbol(duk_hthread *thr, duk_tval *tv_arg) {
	duk_tval *tv;
	duk_hobject *h_obj;
	duk_hstring *h_str;

	DUK_ASSERT(tv_arg != NULL);

	/* XXX: add internal helper: duk_auto_unbox_tval(thr, tv, mask); */
	/* XXX: add internal helper: duk_auto_unbox(thr, tv, idx); */

	tv = tv_arg;
	if (DUK_TVAL_IS_OBJECT(tv)) {
		h_obj = DUK_TVAL_GET_OBJECT(tv);
		DUK_ASSERT(h_obj != NULL);
		if (DUK_HOBJECT_GET_CLASS_NUMBER(h_obj) == DUK_HOBJECT_CLASS_SYMBOL) {
			tv = duk_hobject_get_internal_value_tval_ptr(thr->heap, h_obj);
			if (tv == NULL) {
				return NULL;
			}
		} else {
			return NULL;
		}
	}

	if (!DUK_TVAL_IS_STRING(tv)) {
		return NULL;
	}
	h_str = DUK_TVAL_GET_STRING(tv);
	DUK_ASSERT(h_str != NULL);

	/* Here symbol is more expected than not. */
	if (DUK_UNLIKELY(!DUK_HSTRING_HAS_SYMBOL(h_str))) {
		return NULL;
	}

	return h_str;
}

DUK_INTERNAL duk_ret_t duk_bi_symbol_tostring_shared(duk_hthread *thr) {
	duk_hstring *h_str;

	h_str = duk__auto_unbox_symbol(thr, DUK_HTHREAD_THIS_PTR(thr));
	if (h_str == NULL) {
		return DUK_RET_TYPE_ERROR;
	}

	if (duk_get_current_magic(thr) == 0) {
		/* .toString() */
		duk_push_symbol_descriptive_string(thr, h_str);
	} else {
		/* .valueOf() */
		duk_push_hstring(thr, h_str);
	}
	return 1;
}

DUK_INTERNAL duk_ret_t duk_bi_symbol_key_for(duk_hthread *thr) {
	duk_hstring *h;
	const duk_uint8_t *p;

	/* Argument must be a symbol but not checked here.  The initial byte
	 * check will catch non-symbol strings.
	 */
	h = duk_require_hstring(thr, 0);
	DUK_ASSERT(h != NULL);

	p = (const duk_uint8_t *) DUK_HSTRING_GET_DATA(h);
	DUK_ASSERT(p != NULL);

	/* Even for zero length strings there's at least one NUL byte so
	 * we can safely check the initial byte.
	 */
	if (p[0] == 0x80) {
		/* Global symbol, return its key (bytes just after the initial byte). */
		duk_push_lstring(thr, (const char *) (p + 1), (duk_size_t) (DUK_HSTRING_GET_BYTELEN(h) - 1));
		return 1;
	} else if (p[0] == 0x81 || p[0] == 0x82 || p[0] == 0xff) {
		/* Local symbol or hidden symbol, return undefined. */
		return 0;
	}

	/* Covers normal strings and unknown initial bytes. */
	return DUK_RET_TYPE_ERROR;
}

DUK_INTERNAL duk_ret_t duk_bi_symbol_toprimitive(duk_hthread *thr) {
	duk_hstring *h_str;

	h_str = duk__auto_unbox_symbol(thr, DUK_HTHREAD_THIS_PTR(thr));
	if (h_str == NULL) {
		return DUK_RET_TYPE_ERROR;
	}
	duk_push_hstring(thr, h_str);
	return 1;
}

#endif  /* DUK_USE_SYMBOL_BUILTIN */
/*
 *  Thread builtins
 */

/* #include duk_internal.h -> already included */

/*
 *  Constructor
 */

#if defined(DUK_USE_COROUTINE_SUPPORT)
DUK_INTERNAL duk_ret_t duk_bi_thread_constructor(duk_hthread *thr) {
	duk_hthread *new_thr;
	duk_hobject *func;

	/* Check that the argument is callable; this is not 100% because we
	 * don't allow native functions to be a thread's initial function.
	 * Resume will reject such functions in any case.
	 */
	/* XXX: need a duk_require_func_promote_lfunc() */
	func = duk_require_hobject_promote_lfunc(thr, 0);
	DUK_ASSERT(func != NULL);
	duk_require_callable(thr, 0);

	duk_push_thread(thr);
	new_thr = (duk_hthread *) duk_known_hobject(thr, -1);
	new_thr->state = DUK_HTHREAD_STATE_INACTIVE;

	/* push initial function call to new thread stack; this is
	 * picked up by resume().
	 */
	duk_push_hobject(new_thr, func);

	return 1;  /* return thread */
}
#endif

/*
 *  Resume a thread.
 *
 *  The thread must be in resumable state, either (a) new thread which hasn't
 *  yet started, or (b) a thread which has previously yielded.  This method
 *  must be called from an ECMAScript function.
 *
 *  Args:
 *    - thread
 *    - value
 *    - isError (defaults to false)
 *
 *  Note: yield and resume handling is currently asymmetric.
 */

#if defined(DUK_USE_COROUTINE_SUPPORT)
DUK_INTERNAL duk_ret_t duk_bi_thread_resume(duk_hthread *ctx) {
	duk_hthread *thr = (duk_hthread *) ctx;
	duk_hthread *thr_resume;
	duk_hobject *caller_func;
	duk_small_uint_t is_error;

	DUK_DDD(DUK_DDDPRINT("Duktape.Thread.resume(): thread=%!T, value=%!T, is_error=%!T",
	                     (duk_tval *) duk_get_tval(thr, 0),
	                     (duk_tval *) duk_get_tval(thr, 1),
	                     (duk_tval *) duk_get_tval(thr, 2)));

	DUK_ASSERT(thr->state == DUK_HTHREAD_STATE_RUNNING);
	DUK_ASSERT(thr->heap->curr_thread == thr);

	thr_resume = duk_require_hthread(thr, 0);
	DUK_ASSERT(duk_get_top(thr) == 3);
	is_error = (duk_small_uint_t) duk_to_boolean_top_pop(thr);
	DUK_ASSERT(duk_get_top(thr) == 2);

	/* [ thread value ] */

	/*
	 *  Thread state and calling context checks
	 */

	if (thr->callstack_top < 2) {
		DUK_DD(DUK_DDPRINT("resume state invalid: callstack should contain at least 2 entries (caller and Duktape.Thread.resume)"));
		goto state_error;
	}
	DUK_ASSERT(thr->callstack_curr != NULL);
	DUK_ASSERT(thr->callstack_curr->parent != NULL);
	DUK_ASSERT(DUK_ACT_GET_FUNC(thr->callstack_curr) != NULL);  /* us */
	DUK_ASSERT(DUK_HOBJECT_IS_NATFUNC(DUK_ACT_GET_FUNC(thr->callstack_curr)));
	DUK_ASSERT(DUK_ACT_GET_FUNC(thr->callstack_curr->parent) != NULL);  /* caller */

	caller_func = DUK_ACT_GET_FUNC(thr->callstack_curr->parent);
	if (!DUK_HOBJECT_IS_COMPFUNC(caller_func)) {
		DUK_DD(DUK_DDPRINT("resume state invalid: caller must be ECMAScript code"));
		goto state_error;
	}

	/* Note: there is no requirement that: 'thr->callstack_preventcount == 1'
	 * like for yield.
	 */

	if (thr_resume->state != DUK_HTHREAD_STATE_INACTIVE &&
	    thr_resume->state != DUK_HTHREAD_STATE_YIELDED) {
		DUK_DD(DUK_DDPRINT("resume state invalid: target thread must be INACTIVE or YIELDED"));
		goto state_error;
	}

	DUK_ASSERT(thr_resume->state == DUK_HTHREAD_STATE_INACTIVE ||
	           thr_resume->state == DUK_HTHREAD_STATE_YIELDED);

	/* Further state-dependent pre-checks */

	if (thr_resume->state == DUK_HTHREAD_STATE_YIELDED) {
		/* no pre-checks now, assume a previous yield() has left things in
		 * tip-top shape (longjmp handler will assert for these).
		 */
	} else {
		duk_hobject *h_fun;

		DUK_ASSERT(thr_resume->state == DUK_HTHREAD_STATE_INACTIVE);

		/* The initial function must be an ECMAScript function (but
		 * can be bound).  We must make sure of that before we longjmp
		 * because an error in the RESUME handler call processing will
		 * not be handled very cleanly.
		 */
		if ((thr_resume->callstack_top != 0) ||
		    (thr_resume->valstack_top - thr_resume->valstack != 1)) {
			goto state_error;
		}

		duk_push_tval(thr, DUK_GET_TVAL_NEGIDX(thr_resume, -1));
		duk_resolve_nonbound_function(thr);
		h_fun = duk_require_hobject(thr, -1);  /* reject lightfuncs on purpose */
		if (!DUK_HOBJECT_IS_CALLABLE(h_fun) || !DUK_HOBJECT_IS_COMPFUNC(h_fun)) {
			goto state_error;
		}
		duk_pop(thr);
	}

#if 0
	/* This check would prevent a heap destruction time finalizer from
	 * launching a coroutine, which would ensure that during finalization
	 * 'thr' would always equal heap_thread.  Normal runtime finalizers
	 * run with ms_running == 0, i.e. outside mark-and-sweep.  See GH-2030.
	 */
	if (thr->heap->ms_running) {
		DUK_D(DUK_DPRINT("refuse Duktape.Thread.resume() when ms_running != 0"));
		goto state_error;
	}
#endif

	/*
	 *  The error object has been augmented with a traceback and other
	 *  info from its creation point -- usually another thread.  The
	 *  error handler is called here right before throwing, but it also
	 *  runs in the resumer's thread.  It might be nice to get a traceback
	 *  from the resumee but this is not the case now.
	 */

#if defined(DUK_USE_AUGMENT_ERROR_THROW)
	if (is_error) {
		DUK_ASSERT_TOP(thr, 2);  /* value (error) is at stack top */
		duk_err_augment_error_throw(thr);  /* in resumer's context */
	}
#endif

#if defined(DUK_USE_DEBUG)
	if (is_error) {
		DUK_DDD(DUK_DDDPRINT("RESUME ERROR: thread=%!T, value=%!T",
		                     (duk_tval *) duk_get_tval(thr, 0),
		                     (duk_tval *) duk_get_tval(thr, 1)));
	} else if (thr_resume->state == DUK_HTHREAD_STATE_YIELDED) {
		DUK_DDD(DUK_DDDPRINT("RESUME NORMAL: thread=%!T, value=%!T",
		                     (duk_tval *) duk_get_tval(thr, 0),
		                     (duk_tval *) duk_get_tval(thr, 1)));
	} else {
		DUK_DDD(DUK_DDDPRINT("RESUME INITIAL: thread=%!T, value=%!T",
		                     (duk_tval *) duk_get_tval(thr, 0),
		                     (duk_tval *) duk_get_tval(thr, 1)));
	}
#endif

	thr->heap->lj.type = DUK_LJ_TYPE_RESUME;

	/* lj value2: thread */
	DUK_ASSERT(thr->valstack_bottom < thr->valstack_top);
	DUK_TVAL_SET_TVAL_UPDREF(thr, &thr->heap->lj.value2, &thr->valstack_bottom[0]);  /* side effects */

	/* lj value1: value */
	DUK_ASSERT(thr->valstack_bottom + 1 < thr->valstack_top);
	DUK_TVAL_SET_TVAL_UPDREF(thr, &thr->heap->lj.value1, &thr->valstack_bottom[1]);  /* side effects */
	DUK_TVAL_CHKFAST_INPLACE_SLOW(&thr->heap->lj.value1);

	thr->heap->lj.iserror = is_error;

	DUK_ASSERT(thr->heap->lj.jmpbuf_ptr != NULL);  /* call is from executor, so we know we have a jmpbuf */
	duk_err_longjmp(thr);  /* execution resumes in bytecode executor */
	DUK_UNREACHABLE();
	/* Never here, fall through to error (from compiler point of view). */

 state_error:
	DUK_DCERROR_TYPE_INVALID_STATE(thr);
}
#endif

/*
 *  Yield the current thread.
 *
 *  The thread must be in yieldable state: it must have a resumer, and there
 *  must not be any yield-preventing calls (native calls and constructor calls,
 *  currently) in the thread's call stack (otherwise a resume would not be
 *  possible later).  This method must be called from an ECMAScript function.
 *
 *  Args:
 *    - value
 *    - isError (defaults to false)
 *
 *  Note: yield and resume handling is currently asymmetric.
 */

#if defined(DUK_USE_COROUTINE_SUPPORT)
DUK_INTERNAL duk_ret_t duk_bi_thread_yield(duk_hthread *thr) {
	duk_hobject *caller_func;
	duk_small_uint_t is_error;

	DUK_DDD(DUK_DDDPRINT("Duktape.Thread.yield(): value=%!T, is_error=%!T",
	                     (duk_tval *) duk_get_tval(thr, 0),
	                     (duk_tval *) duk_get_tval(thr, 1)));

	DUK_ASSERT(thr->state == DUK_HTHREAD_STATE_RUNNING);
	DUK_ASSERT(thr->heap->curr_thread == thr);

	DUK_ASSERT(duk_get_top(thr) == 2);
	is_error = (duk_small_uint_t) duk_to_boolean_top_pop(thr);
	DUK_ASSERT(duk_get_top(thr) == 1);

	/* [ value ] */

	/*
	 *  Thread state and calling context checks
	 */

	if (!thr->resumer) {
		DUK_DD(DUK_DDPRINT("yield state invalid: current thread must have a resumer"));
		goto state_error;
	}
	DUK_ASSERT(thr->resumer->state == DUK_HTHREAD_STATE_RESUMED);

	if (thr->callstack_top < 2) {
		DUK_DD(DUK_DDPRINT("yield state invalid: callstack should contain at least 2 entries (caller and Duktape.Thread.yield)"));
		goto state_error;
	}
	DUK_ASSERT(thr->callstack_curr != NULL);
	DUK_ASSERT(thr->callstack_curr->parent != NULL);
	DUK_ASSERT(DUK_ACT_GET_FUNC(thr->callstack_curr) != NULL);  /* us */
	DUK_ASSERT(DUK_HOBJECT_IS_NATFUNC(DUK_ACT_GET_FUNC(thr->callstack_curr)));
	DUK_ASSERT(DUK_ACT_GET_FUNC(thr->callstack_curr->parent) != NULL);  /* caller */

	caller_func = DUK_ACT_GET_FUNC(thr->callstack_curr->parent);
	if (!DUK_HOBJECT_IS_COMPFUNC(caller_func)) {
		DUK_DD(DUK_DDPRINT("yield state invalid: caller must be ECMAScript code"));
		goto state_error;
	}

	DUK_ASSERT(thr->callstack_preventcount >= 1);  /* should never be zero, because we (Duktape.Thread.yield) are on the stack */
	if (thr->callstack_preventcount != 1) {
		/* Note: the only yield-preventing call is Duktape.Thread.yield(), hence check for 1, not 0 */
		DUK_DD(DUK_DDPRINT("yield state invalid: there must be no yield-preventing calls in current thread callstack (preventcount is %ld)",
		                   (long) thr->callstack_preventcount));
		goto state_error;
	}

	/*
	 *  The error object has been augmented with a traceback and other
	 *  info from its creation point -- usually the current thread.
	 *  The error handler, however, is called right before throwing
	 *  and runs in the yielder's thread.
	 */

#if defined(DUK_USE_AUGMENT_ERROR_THROW)
	if (is_error) {
		DUK_ASSERT_TOP(thr, 1);  /* value (error) is at stack top */
		duk_err_augment_error_throw(thr);  /* in yielder's context */
	}
#endif

#if defined(DUK_USE_DEBUG)
	if (is_error) {
		DUK_DDD(DUK_DDDPRINT("YIELD ERROR: value=%!T",
		                     (duk_tval *) duk_get_tval(thr, 0)));
	} else {
		DUK_DDD(DUK_DDDPRINT("YIELD NORMAL: value=%!T",
		                     (duk_tval *) duk_get_tval(thr, 0)));
	}
#endif

	/*
	 *  Process yield
	 *
	 *  After longjmp(), processing continues in bytecode executor longjmp
	 *  handler, which will e.g. update thr->resumer to NULL.
	 */

	thr->heap->lj.type = DUK_LJ_TYPE_YIELD;

	/* lj value1: value */
	DUK_ASSERT(thr->valstack_bottom < thr->valstack_top);
	DUK_TVAL_SET_TVAL_UPDREF(thr, &thr->heap->lj.value1, &thr->valstack_bottom[0]);  /* side effects */
	DUK_TVAL_CHKFAST_INPLACE_SLOW(&thr->heap->lj.value1);

	thr->heap->lj.iserror = is_error;

	DUK_ASSERT(thr->heap->lj.jmpbuf_ptr != NULL);  /* call is from executor, so we know we have a jmpbuf */
	duk_err_longjmp(thr);  /* execution resumes in bytecode executor */
	DUK_UNREACHABLE();
	/* Never here, fall through to error (from compiler point of view). */

 state_error:
	DUK_DCERROR_TYPE_INVALID_STATE(thr);
}
#endif

#if defined(DUK_USE_COROUTINE_SUPPORT)
DUK_INTERNAL duk_ret_t duk_bi_thread_current(duk_hthread *thr) {
	duk_push_current_thread(thr);
	return 1;
}
#endif
/*
 *  Type error thrower, E5 Section 13.2.3.
 */

/* #include duk_internal.h -> already included */

DUK_INTERNAL duk_ret_t duk_bi_type_error_thrower(duk_hthread *thr) {
	DUK_DCERROR_TYPE_INVALID_ARGS(thr);
}
/*
 *  Fixed buffer helper useful for debugging, requires no allocation
 *  which is critical for debugging.
 */

/* #include duk_internal.h -> already included */

#if defined(DUK_USE_DEBUG)

DUK_INTERNAL void duk_fb_put_bytes(duk_fixedbuffer *fb, const duk_uint8_t *buffer, duk_size_t length) {
	duk_size_t avail;
	duk_size_t copylen;

	avail = (fb->offset >= fb->length ? (duk_size_t) 0 : (duk_size_t) (fb->length - fb->offset));
	if (length > avail) {
		copylen = avail;
		fb->truncated = 1;
	} else {
		copylen = length;
	}
	duk_memcpy_unsafe(fb->buffer + fb->offset, buffer, copylen);
	fb->offset += copylen;
}

DUK_INTERNAL void duk_fb_put_byte(duk_fixedbuffer *fb, duk_uint8_t x) {
	duk_fb_put_bytes(fb, (const duk_uint8_t *) &x, 1);
}

DUK_INTERNAL void duk_fb_put_cstring(duk_fixedbuffer *fb, const char *x) {
	duk_fb_put_bytes(fb, (const duk_uint8_t *) x, (duk_size_t) DUK_STRLEN(x));
}

DUK_INTERNAL void duk_fb_sprintf(duk_fixedbuffer *fb, const char *fmt, ...) {
	duk_size_t avail;
	va_list ap;

	va_start(ap, fmt);
	avail = (fb->offset >= fb->length ? (duk_size_t) 0 : (duk_size_t) (fb->length - fb->offset));
	if (avail > 0) {
		duk_int_t res = (duk_int_t) DUK_VSNPRINTF((char *) (fb->buffer + fb->offset), avail, fmt, ap);
		if (res < 0) {
			/* error */
		} else if ((duk_size_t) res >= avail) {
			/* (maybe) truncated */
			fb->offset += avail;
			if ((duk_size_t) res > avail) {
				/* actual chars dropped (not just NUL term) */
				fb->truncated = 1;
			}
		} else {
			/* normal */
			fb->offset += (duk_size_t) res;
		}
	}
	va_end(ap);
}

DUK_INTERNAL void duk_fb_put_funcptr(duk_fixedbuffer *fb, duk_uint8_t *fptr, duk_size_t fptr_size) {
	char buf[64+1];
	duk_debug_format_funcptr(buf, sizeof(buf), fptr, fptr_size);
	buf[sizeof(buf) - 1] = (char) 0;
	duk_fb_put_cstring(fb, buf);
}

DUK_INTERNAL duk_bool_t duk_fb_is_full(duk_fixedbuffer *fb) {
	return (fb->offset >= fb->length);
}

#endif  /* DUK_USE_DEBUG */
/*
 *  Custom formatter for debug printing, allowing Duktape specific data
 *  structures (such as tagged values and heap objects) to be printed with
 *  a nice format string.  Because debug printing should not affect execution
 *  state, formatting here must be independent of execution (see implications
 *  below) and must not allocate memory.
 *
 *  Custom format tags begin with a '%!' to safely distinguish them from
 *  standard format tags.  The following conversions are supported:
 *
 *     %!T    tagged value (duk_tval *)
 *     %!O    heap object (duk_heaphdr *)
 *     %!I    decoded bytecode instruction
 *     %!X    bytecode instruction opcode name (arg is long)
 *     %!C    catcher (duk_catcher *)
 *     %!A    activation (duk_activation *)
 *
 *  Everything is serialized in a JSON-like manner.  The default depth is one
 *  level, internal prototype is not followed, and internal properties are not
 *  serialized.  The following modifiers change this behavior:
 *
 *     @      print pointers
 *     #      print binary representations (where applicable)
 *     d      deep traversal of own properties (not prototype)
 *     p      follow prototype chain (useless without 'd')
 *     i      include internal properties (other than prototype)
 *     x      hexdump buffers
 *     h      heavy formatting
 *
 *  For instance, the following serializes objects recursively, but does not
 *  follow the prototype chain nor print internal properties: "%!dO".
 *
 *  Notes:
 *
 *    * Standard snprintf return value semantics seem to vary.  This
 *      implementation returns the number of bytes it actually wrote
 *      (excluding the null terminator).  If retval == buffer size,
 *      output was truncated (except for corner cases).
 *
 *    * Output format is intentionally different from ECMAScript
 *      formatting requirements, as formatting here serves debugging
 *      of internals.
 *
 *    * Depth checking (and updating) is done in each type printer
 *      separately, to allow them to call each other freely.
 *
 *    * Some pathological structures might take ages to print (e.g.
 *      self recursion with 100 properties pointing to the object
 *      itself).  To guard against these, each printer also checks
 *      whether the output buffer is full; if so, early exit.
 *
 *    * Reference loops are detected using a loop stack.
 */

/* #include duk_internal.h -> already included */

#if defined(DUK_USE_DEBUG)

/* #include stdio.h -> already included */
/* #include stdarg.h -> already included */
#include <string.h>

/* list of conversion specifiers that terminate a format tag;
 * this is unfortunately guesswork.
 */
#define DUK__ALLOWED_STANDARD_SPECIFIERS  "diouxXeEfFgGaAcsCSpnm"

/* maximum length of standard format tag that we support */
#define DUK__MAX_FORMAT_TAG_LENGTH  32

/* heapobj recursion depth when deep printing is selected */
#define DUK__DEEP_DEPTH_LIMIT  8

/* maximum recursion depth for loop detection stacks */
#define DUK__LOOP_STACK_DEPTH  256

/* must match bytecode defines now; build autogenerate? */
DUK_LOCAL const char * const duk__bc_optab[256] = {
	"LDREG", "STREG", "JUMP", "LDCONST", "LDINT", "LDINTX", "LDTHIS", "LDUNDEF",
	"LDNULL", "LDTRUE", "LDFALSE", "GETVAR", "BNOT", "LNOT", "UNM", "UNP",
	"EQ_RR", "EQ_CR", "EQ_RC", "EQ_CC", "NEQ_RR", "NEQ_CR", "NEQ_RC", "NEQ_CC",
	"SEQ_RR", "SEQ_CR", "SEQ_RC", "SEQ_CC", "SNEQ_RR", "SNEQ_CR", "SNEQ_RC", "SNEQ_CC",

	"GT_RR", "GT_CR", "GT_RC", "GT_CC", "GE_RR", "GE_CR", "GE_RC", "GE_CC",
	"LT_RR", "LT_CR", "LT_RC", "LT_CC", "LE_RR", "LE_CR", "LE_RC", "LE_CC",
	"IFTRUE_R", "IFTRUE_C", "IFFALSE_R", "IFFALSE_C", "ADD_RR", "ADD_CR", "ADD_RC", "ADD_CC",
	"SUB_RR", "SUB_CR", "SUB_RC", "SUB_CC", "MUL_RR", "MUL_CR", "MUL_RC", "MUL_CC",

	"DIV_RR", "DIV_CR", "DIV_RC", "DIV_CC", "MOD_RR", "MOD_CR", "MOD_RC", "MOD_CC",
	"EXP_RR", "EXP_CR", "EXP_RC", "EXP_CC", "BAND_RR", "BAND_CR", "BAND_RC", "BAND_CC",
	"BOR_RR", "BOR_CR", "BOR_RC", "BOR_CC", "BXOR_RR", "BXOR_CR", "BXOR_RC", "BXOR_CC",
	"BASL_RR", "BASL_CR", "BASL_RC", "BASL_CC", "BLSR_RR", "BLSR_CR", "BLSR_RC", "BLSR_CC",

	"BASR_RR", "BASR_CR", "BASR_RC", "BASR_CC", "INSTOF_RR", "INSTOF_CR", "INSTOF_RC", "INSTOF_CC",
	"IN_RR", "IN_CR", "IN_RC", "IN_CC", "GETPROP_RR", "GETPROP_CR", "GETPROP_RC", "GETPROP_CC",
	"PUTPROP_RR", "PUTPROP_CR", "PUTPROP_RC", "PUTPROP_CC", "DELPROP_RR", "DELPROP_CR", "DELPROP_RC", "DELPROP_CC",
	"PREINCR", "PREDECR", "POSTINCR", "POSTDECR", "PREINCV", "PREDECV", "POSTINCV", "POSTDECV",

	"PREINCP_RR", "PREINCP_CR", "PREINCP_RC", "PREINCP_CC", "PREDECP_RR", "PREDECP_CR", "PREDECP_RC", "PREDECP_CC",
	"POSTINCP_RR", "POSTINCP_CR", "POSTINCP_RC", "POSTINCP_CC", "POSTDECP_RR", "POSTDECP_CR", "POSTDECP_RC", "POSTDECP_CC",
	"DECLVAR_RR", "DECLVAR_CR", "DECLVAR_RC", "DECLVAR_CC", "REGEXP_RR", "REGEXP_RC", "REGEXP_CR", "REGEXP_CC",
	"CLOSURE", "TYPEOF", "TYPEOFID", "PUTVAR", "DELVAR", "RETREG", "RETUNDEF", "RETCONST",

	"RETCONSTN", "LABEL", "ENDLABEL", "BREAK", "CONTINUE", "TRYCATCH", "ENDTRY", "ENDCATCH",
	"ENDFIN", "THROW", "INVLHS", "CSREG", "CSVAR_RR", "CSVAR_CR", "CSVAR_RC", "CSVAR_CC",
	"CALL0", "CALL1", "CALL2", "CALL3", "CALL4", "CALL5", "CALL6", "CALL7",
	"CALL8", "CALL9", "CALL10", "CALL11", "CALL12", "CALL13", "CALL14", "CALL15",

	"NEWOBJ", "NEWARR", "MPUTOBJ", "MPUTOBJI", "INITSET", "INITGET", "MPUTARR", "MPUTARRI",
	"SETALEN", "INITENUM", "NEXTENUM", "NEWTARGET", "DEBUGGER", "NOP", "INVALID", "UNUSED207",
	"GETPROPC_RR", "GETPROPC_CR", "GETPROPC_RC", "GETPROPC_CC", "UNUSED212", "UNUSED213", "UNUSED214", "UNUSED215",
	"UNUSED216", "UNUSED217", "UNUSED218", "UNUSED219", "UNUSED220", "UNUSED221", "UNUSED222", "UNUSED223",

	"UNUSED224", "UNUSED225", "UNUSED226", "UNUSED227", "UNUSED228", "UNUSED229", "UNUSED230", "UNUSED231",
	"UNUSED232", "UNUSED233", "UNUSED234", "UNUSED235", "UNUSED236", "UNUSED237", "UNUSED238", "UNUSED239",
	"UNUSED240", "UNUSED241", "UNUSED242", "UNUSED243", "UNUSED244", "UNUSED245", "UNUSED246", "UNUSED247",
	"UNUSED248", "UNUSED249", "UNUSED250", "UNUSED251", "UNUSED252", "UNUSED253", "UNUSED254", "UNUSED255"
};

typedef struct duk__dprint_state duk__dprint_state;
struct duk__dprint_state {
	duk_fixedbuffer *fb;

	/* loop_stack_index could be perhaps be replaced by 'depth', but it's nice
	 * to not couple these two mechanisms unnecessarily.
	 */
	duk_hobject *loop_stack[DUK__LOOP_STACK_DEPTH];
	duk_int_t loop_stack_index;
	duk_int_t loop_stack_limit;

	duk_int_t depth;
	duk_int_t depth_limit;

	duk_bool_t pointer;
	duk_bool_t heavy;
	duk_bool_t binary;
	duk_bool_t follow_proto;
	duk_bool_t internal;
	duk_bool_t hexdump;
};

/* helpers */
DUK_LOCAL_DECL void duk__print_hstring(duk__dprint_state *st, duk_hstring *k, duk_bool_t quotes);
DUK_LOCAL_DECL void duk__print_hobject(duk__dprint_state *st, duk_hobject *h);
DUK_LOCAL_DECL void duk__print_hbuffer(duk__dprint_state *st, duk_hbuffer *h);
DUK_LOCAL_DECL void duk__print_tval(duk__dprint_state *st, duk_tval *tv);
DUK_LOCAL_DECL void duk__print_instr(duk__dprint_state *st, duk_instr_t ins);
DUK_LOCAL_DECL void duk__print_heaphdr(duk__dprint_state *st, duk_heaphdr *h);
DUK_LOCAL_DECL void duk__print_shared_heaphdr(duk__dprint_state *st, duk_heaphdr *h);
DUK_LOCAL_DECL void duk__print_shared_heaphdr_string(duk__dprint_state *st, duk_heaphdr_string *h);

DUK_LOCAL void duk__print_shared_heaphdr(duk__dprint_state *st, duk_heaphdr *h) {
	duk_fixedbuffer *fb = st->fb;

	if (st->heavy) {
		duk_fb_sprintf(fb, "(%p)", (void *) h);
	}

	if (!h) {
		return;
	}

	if (st->binary) {
		duk_size_t i;
		duk_fb_put_byte(fb, (duk_uint8_t) DUK_ASC_LBRACKET);
		for (i = 0; i < (duk_size_t) sizeof(*h); i++) {
			duk_fb_sprintf(fb, "%02lx", (unsigned long) ((duk_uint8_t *)h)[i]);
		}
		duk_fb_put_byte(fb, (duk_uint8_t) DUK_ASC_RBRACKET);
	}

#if defined(DUK_USE_REFERENCE_COUNTING)  /* currently implicitly also DUK_USE_DOUBLE_LINKED_HEAP */
	if (st->heavy) {
		duk_fb_sprintf(fb, "[h_next=%p,h_prev=%p,h_refcount=%lu,h_flags=%08lx,type=%ld,"
		               "reachable=%ld,temproot=%ld,finalizable=%ld,finalized=%ld]",
		               (void *) DUK_HEAPHDR_GET_NEXT(NULL, h),
		               (void *) DUK_HEAPHDR_GET_PREV(NULL, h),
		               (unsigned long) DUK_HEAPHDR_GET_REFCOUNT(h),
		               (unsigned long) DUK_HEAPHDR_GET_FLAGS(h),
		               (long) DUK_HEAPHDR_GET_TYPE(h),
		               (long) (DUK_HEAPHDR_HAS_REACHABLE(h) ? 1 : 0),
		               (long) (DUK_HEAPHDR_HAS_TEMPROOT(h) ? 1 : 0),
		               (long) (DUK_HEAPHDR_HAS_FINALIZABLE(h) ? 1 : 0),
		               (long) (DUK_HEAPHDR_HAS_FINALIZED(h) ? 1 : 0));
	}
#else
	if (st->heavy) {
		duk_fb_sprintf(fb, "[h_next=%p,h_flags=%08lx,type=%ld,reachable=%ld,temproot=%ld,finalizable=%ld,finalized=%ld]",
		               (void *) DUK_HEAPHDR_GET_NEXT(NULL, h),
		               (unsigned long) DUK_HEAPHDR_GET_FLAGS(h),
		               (long) DUK_HEAPHDR_GET_TYPE(h),
		               (long) (DUK_HEAPHDR_HAS_REACHABLE(h) ? 1 : 0),
		               (long) (DUK_HEAPHDR_HAS_TEMPROOT(h) ? 1 : 0),
		               (long) (DUK_HEAPHDR_HAS_FINALIZABLE(h) ? 1 : 0),
		               (long) (DUK_HEAPHDR_HAS_FINALIZED(h) ? 1 : 0));
	}
#endif
}

DUK_LOCAL void duk__print_shared_heaphdr_string(duk__dprint_state *st, duk_heaphdr_string *h) {
	duk_fixedbuffer *fb = st->fb;

	if (st->heavy) {
		duk_fb_sprintf(fb, "(%p)", (void *) h);
	}

	if (!h) {
		return;
	}

	if (st->binary) {
		duk_size_t i;
		duk_fb_put_byte(fb, (duk_uint8_t) DUK_ASC_LBRACKET);
		for (i = 0; i < (duk_size_t) sizeof(*h); i++) {
			duk_fb_sprintf(fb, "%02lx", (unsigned long) ((duk_uint8_t *)h)[i]);
		}
		duk_fb_put_byte(fb, (duk_uint8_t) DUK_ASC_RBRACKET);
	}

#if defined(DUK_USE_REFERENCE_COUNTING)
	if (st->heavy) {
		duk_fb_sprintf(fb, "[h_refcount=%lu,h_flags=%08lx,type=%ld,reachable=%ld,temproot=%ld,finalizable=%ld,finalized=%ld]",
		               (unsigned long) DUK_HEAPHDR_GET_REFCOUNT((duk_heaphdr *) h),
		               (unsigned long) DUK_HEAPHDR_GET_FLAGS((duk_heaphdr *) h),
		               (long) DUK_HEAPHDR_GET_TYPE((duk_heaphdr *) h),
		               (long) (DUK_HEAPHDR_HAS_REACHABLE((duk_heaphdr *) h) ? 1 : 0),
		               (long) (DUK_HEAPHDR_HAS_TEMPROOT((duk_heaphdr *) h) ? 1 : 0),
		               (long) (DUK_HEAPHDR_HAS_FINALIZABLE((duk_heaphdr *) h) ? 1 : 0),
		               (long) (DUK_HEAPHDR_HAS_FINALIZED((duk_heaphdr *) h) ? 1 : 0));
	}
#else
	if (st->heavy) {
		duk_fb_sprintf(fb, "[h_flags=%08lx,type=%ld,reachable=%ld,temproot=%ld,finalizable=%ld,finalized=%ld]",
		               (unsigned long) DUK_HEAPHDR_GET_FLAGS((duk_heaphdr *) h),
		               (long) DUK_HEAPHDR_GET_TYPE((duk_heaphdr *) h),
		               (long) (DUK_HEAPHDR_HAS_REACHABLE((duk_heaphdr *) h) ? 1 : 0),
		               (long) (DUK_HEAPHDR_HAS_TEMPROOT((duk_heaphdr *) h) ? 1 : 0),
		               (long) (DUK_HEAPHDR_HAS_FINALIZABLE((duk_heaphdr *) h) ? 1 : 0),
		               (long) (DUK_HEAPHDR_HAS_FINALIZED((duk_heaphdr *) h) ? 1 : 0));
	}
#endif
}

DUK_LOCAL void duk__print_hstring(duk__dprint_state *st, duk_hstring *h, duk_bool_t quotes) {
	duk_fixedbuffer *fb = st->fb;
	const duk_uint8_t *p;
	const duk_uint8_t *p_end;

	/* terminal type: no depth check */

	if (duk_fb_is_full(fb)) {
		return;
	}

	duk__print_shared_heaphdr_string(st, &h->hdr);

	if (!h) {
		duk_fb_put_cstring(fb, "NULL");
		return;
	}

	p = DUK_HSTRING_GET_DATA(h);
	p_end = p + DUK_HSTRING_GET_BYTELEN(h);

	if (p_end > p && p[0] == DUK_ASC_UNDERSCORE) {
		/* If property key begins with underscore, encode it with
		 * forced quotes (e.g. "_Foo") to distinguish it from encoded
		 * internal properties (e.g. \x82Bar -> _Bar).
		 */
		quotes = 1;
	}

	if (quotes) {
		duk_fb_put_byte(fb, (duk_uint8_t) DUK_ASC_DOUBLEQUOTE);
	}
	while (p < p_end) {
		duk_uint8_t ch = *p++;

		/* two special escapes: '\' and '"', other printables as is */
		if (ch == '\\') {
			duk_fb_sprintf(fb, "\\\\");
		} else if (ch == '"') {
			duk_fb_sprintf(fb, "\\\"");
		} else if (ch >= 0x20 && ch <= 0x7e) {
			duk_fb_put_byte(fb, ch);
		} else if (ch == 0x82 && !quotes) {
			/* encode \x82Bar as _Bar if no quotes are
			 * applied, this is for readable internal keys.
			 */
			duk_fb_put_byte(fb, (duk_uint8_t) DUK_ASC_UNDERSCORE);
		} else {
			duk_fb_sprintf(fb, "\\x%02lx", (unsigned long) ch);
		}
	}
	if (quotes) {
		duk_fb_put_byte(fb, (duk_uint8_t) DUK_ASC_DOUBLEQUOTE);
	}
#if defined(DUK_USE_REFERENCE_COUNTING)
	/* XXX: limit to quoted strings only, to save keys from being cluttered? */
	duk_fb_sprintf(fb, "/%lu", (unsigned long) DUK_HEAPHDR_GET_REFCOUNT(&h->hdr));
#endif
}

#define DUK__COMMA()  do { \
		if (first) { \
			first = 0; \
		} else { \
			duk_fb_put_byte(fb, (duk_uint8_t) DUK_ASC_COMMA); \
		} \
	} while (0)

DUK_LOCAL void duk__print_hobject(duk__dprint_state *st, duk_hobject *h) {
	duk_fixedbuffer *fb = st->fb;
	duk_uint_fast32_t i;
	duk_tval *tv;
	duk_hstring *key;
	duk_bool_t first = 1;
	const char *brace1 = "{";
	const char *brace2 = "}";
	duk_bool_t pushed_loopstack = 0;

	if (duk_fb_is_full(fb)) {
		return;
	}

	duk__print_shared_heaphdr(st, &h->hdr);

	if (h && DUK_HOBJECT_HAS_ARRAY_PART(h)) {
		brace1 = "[";
		brace2 = "]";
	}

	if (!h) {
		duk_fb_put_cstring(fb, "NULL");
		goto finished;
	}

	if (st->depth >= st->depth_limit) {
		const char *subtype = "generic";

		if (DUK_HOBJECT_IS_COMPFUNC(h)) {
			subtype = "compfunc";
		} else if (DUK_HOBJECT_IS_NATFUNC(h)) {
			subtype = "natfunc";
		} else if (DUK_HOBJECT_IS_THREAD(h)) {
			subtype = "thread";
		} else if (DUK_HOBJECT_IS_BUFOBJ(h)) {
			subtype = "bufobj";
		} else if (DUK_HOBJECT_IS_ARRAY(h)) {
			subtype = "array";
		}
		duk_fb_sprintf(fb, "%sobject/%s %p%s", (const char *) brace1, subtype, (void *) h, (const char *) brace2);
		return;
	}

	for (i = 0; i < (duk_uint_fast32_t) st->loop_stack_index; i++) {
		if (st->loop_stack[i] == h) {
			duk_fb_sprintf(fb, "%sLOOP:%p%s", (const char *) brace1, (void *) h, (const char *) brace2);
			return;
		}
	}

	/* after this, return paths should 'goto finished' for decrement */
	st->depth++;

	if (st->loop_stack_index >= st->loop_stack_limit) {
		duk_fb_sprintf(fb, "%sOUT-OF-LOOP-STACK%s", (const char *) brace1, (const char *) brace2);
		goto finished;
	}
	st->loop_stack[st->loop_stack_index++] = h;
	pushed_loopstack = 1;

	/*
	 *  Notation: double underscore used for internal properties which are not
	 *  stored in the property allocation (e.g. '__valstack').
	 */

	duk_fb_put_cstring(fb, brace1);

	if (DUK_HOBJECT_GET_PROPS(NULL, h)) {
		duk_uint32_t a_limit;

		a_limit = DUK_HOBJECT_GET_ASIZE(h);
		if (st->internal) {
			/* dump all allocated entries, unused entries print as 'unused',
			 * note that these may extend beyond current 'length' and look
			 * a bit funny.
			 */
		} else {
			/* leave out trailing 'unused' elements */
			while (a_limit > 0) {
				tv = DUK_HOBJECT_A_GET_VALUE_PTR(NULL, h, a_limit - 1);
				if (!DUK_TVAL_IS_UNUSED(tv)) {
					break;
				}
				a_limit--;
			}
		}

		for (i = 0; i < a_limit; i++) {
			tv = DUK_HOBJECT_A_GET_VALUE_PTR(NULL, h, i);
			DUK__COMMA();
			duk__print_tval(st, tv);
		}
		for (i = 0; i < DUK_HOBJECT_GET_ENEXT(h); i++) {
			key = DUK_HOBJECT_E_GET_KEY(NULL, h, i);
			if (!key) {
				continue;
			}
			if (!st->internal && DUK_HSTRING_HAS_HIDDEN(key)) {
				continue;
			}
			DUK__COMMA();
			duk__print_hstring(st, key, 0);
			duk_fb_put_byte(fb, (duk_uint8_t) DUK_ASC_COLON);
			if (DUK_HOBJECT_E_SLOT_IS_ACCESSOR(NULL, h, i)) {
				duk_fb_sprintf(fb, "[get:%p,set:%p]",
				               (void *) DUK_HOBJECT_E_GET_VALUE(NULL, h, i).a.get,
				               (void *) DUK_HOBJECT_E_GET_VALUE(NULL, h, i).a.set);
			} else {
				tv = &DUK_HOBJECT_E_GET_VALUE(NULL, h, i).v;
				duk__print_tval(st, tv);
			}
			if (st->heavy) {
				duk_fb_sprintf(fb, "<%02lx>", (unsigned long) DUK_HOBJECT_E_GET_FLAGS(NULL, h, i));
			}
		}
	}
	if (st->internal) {
		if (DUK_HOBJECT_IS_ARRAY(h)) {
			DUK__COMMA(); duk_fb_sprintf(fb, "__array:true");
		}
		if (DUK_HOBJECT_HAS_EXTENSIBLE(h)) {
			DUK__COMMA(); duk_fb_sprintf(fb, "__extensible:true");
		}
		if (DUK_HOBJECT_HAS_CONSTRUCTABLE(h)) {
			DUK__COMMA(); duk_fb_sprintf(fb, "__constructable:true");
		}
		if (DUK_HOBJECT_HAS_BOUNDFUNC(h)) {
			DUK__COMMA(); duk_fb_sprintf(fb, "__boundfunc:true");
		}
		if (DUK_HOBJECT_HAS_COMPFUNC(h)) {
			DUK__COMMA(); duk_fb_sprintf(fb, "__compfunc:true");
		}
		if (DUK_HOBJECT_HAS_NATFUNC(h)) {
			DUK__COMMA(); duk_fb_sprintf(fb, "__natfunc:true");
		}
		if (DUK_HOBJECT_HAS_BUFOBJ(h)) {
			DUK__COMMA(); duk_fb_sprintf(fb, "__bufobj:true");
		}
		if (DUK_HOBJECT_IS_THREAD(h)) {
			DUK__COMMA(); duk_fb_sprintf(fb, "__thread:true");
		}
		if (DUK_HOBJECT_HAS_ARRAY_PART(h)) {
			DUK__COMMA(); duk_fb_sprintf(fb, "__array_part:true");
		}
		if (DUK_HOBJECT_HAS_STRICT(h)) {
			DUK__COMMA(); duk_fb_sprintf(fb, "__strict:true");
		}
		if (DUK_HOBJECT_HAS_NOTAIL(h)) {
			DUK__COMMA(); duk_fb_sprintf(fb, "__notail:true");
		}
		if (DUK_HOBJECT_HAS_NEWENV(h)) {
			DUK__COMMA(); duk_fb_sprintf(fb, "__newenv:true");
		}
		if (DUK_HOBJECT_HAS_NAMEBINDING(h)) {
			DUK__COMMA(); duk_fb_sprintf(fb, "__namebinding:true");
		}
		if (DUK_HOBJECT_HAS_CREATEARGS(h)) {
			DUK__COMMA(); duk_fb_sprintf(fb, "__createargs:true");
		}
		if (DUK_HOBJECT_HAS_EXOTIC_ARRAY(h)) {
			DUK__COMMA(); duk_fb_sprintf(fb, "__exotic_array:true");
		}
		if (DUK_HOBJECT_HAS_EXOTIC_STRINGOBJ(h)) {
			DUK__COMMA(); duk_fb_sprintf(fb, "__exotic_stringobj:true");
		}
		if (DUK_HOBJECT_HAS_EXOTIC_ARGUMENTS(h)) {
			DUK__COMMA(); duk_fb_sprintf(fb, "__exotic_arguments:true");
		}
		if (DUK_HOBJECT_IS_BUFOBJ(h)) {
			DUK__COMMA(); duk_fb_sprintf(fb, "__exotic_bufobj:true");
		}
		if (DUK_HOBJECT_HAS_EXOTIC_PROXYOBJ(h)) {
			DUK__COMMA(); duk_fb_sprintf(fb, "__exotic_proxyobj:true");
		}
	}

	if (st->internal && DUK_HOBJECT_IS_ARRAY(h)) {
		duk_harray *a = (duk_harray *) h;
		DUK__COMMA(); duk_fb_sprintf(fb, "__length:%ld", (long) a->length);
		DUK__COMMA(); duk_fb_sprintf(fb, "__length_nonwritable:%ld", (long) a->length_nonwritable);
	} else if (st->internal && DUK_HOBJECT_IS_COMPFUNC(h)) {
		duk_hcompfunc *f = (duk_hcompfunc *) h;
		DUK__COMMA(); duk_fb_put_cstring(fb, "__data:");
		duk__print_hbuffer(st, (duk_hbuffer *) DUK_HCOMPFUNC_GET_DATA(NULL, f));
		DUK__COMMA(); duk_fb_put_cstring(fb, "__lexenv:"); duk__print_hobject(st, DUK_HCOMPFUNC_GET_LEXENV(NULL, f));
		DUK__COMMA(); duk_fb_put_cstring(fb, "__varenv:"); duk__print_hobject(st, DUK_HCOMPFUNC_GET_VARENV(NULL, f));
		DUK__COMMA(); duk_fb_sprintf(fb, "__nregs:%ld", (long) f->nregs);
		DUK__COMMA(); duk_fb_sprintf(fb, "__nargs:%ld", (long) f->nargs);
#if defined(DUK_USE_DEBUGGER_SUPPORT)
		DUK__COMMA(); duk_fb_sprintf(fb, "__start_line:%ld", (long) f->start_line);
		DUK__COMMA(); duk_fb_sprintf(fb, "__end_line:%ld", (long) f->end_line);
#endif
		DUK__COMMA(); duk_fb_put_cstring(fb, "__data:");
		duk__print_hbuffer(st, (duk_hbuffer *) DUK_HCOMPFUNC_GET_DATA(NULL, f));
	} else if (st->internal && DUK_HOBJECT_IS_NATFUNC(h)) {
		duk_hnatfunc *f = (duk_hnatfunc *) h;
		DUK__COMMA(); duk_fb_sprintf(fb, "__func:");
		duk_fb_put_funcptr(fb, (duk_uint8_t *) &f->func, sizeof(f->func));
		DUK__COMMA(); duk_fb_sprintf(fb, "__nargs:%ld", (long) f->nargs);
		DUK__COMMA(); duk_fb_sprintf(fb, "__magic:%ld", (long) f->magic);
	} else if (st->internal && DUK_HOBJECT_IS_DECENV(h)) {
		duk_hdecenv *e = (duk_hdecenv *) h;
		DUK__COMMA(); duk_fb_sprintf(fb, "__thread:"); duk__print_hobject(st, (duk_hobject *) e->thread);
		DUK__COMMA(); duk_fb_sprintf(fb, "__varmap:"); duk__print_hobject(st, (duk_hobject *) e->varmap);
		DUK__COMMA(); duk_fb_sprintf(fb, "__regbase_byteoff:%ld", (long) e->regbase_byteoff);
	} else if (st->internal && DUK_HOBJECT_IS_OBJENV(h)) {
		duk_hobjenv *e = (duk_hobjenv *) h;
		DUK__COMMA(); duk_fb_sprintf(fb, "__target:"); duk__print_hobject(st, (duk_hobject *) e->target);
		DUK__COMMA(); duk_fb_sprintf(fb, "__has_this:%ld", (long) e->has_this);
#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
	} else if (st->internal && DUK_HOBJECT_IS_BUFOBJ(h)) {
		duk_hbufobj *b = (duk_hbufobj *) h;
		DUK__COMMA(); duk_fb_sprintf(fb, "__buf:");
		duk__print_hbuffer(st, (duk_hbuffer *) b->buf);
		DUK__COMMA(); duk_fb_sprintf(fb, "__buf_prop:");
		duk__print_hobject(st, (duk_hobject *) b->buf_prop);
		DUK__COMMA(); duk_fb_sprintf(fb, "__offset:%ld", (long) b->offset);
		DUK__COMMA(); duk_fb_sprintf(fb, "__length:%ld", (long) b->length);
		DUK__COMMA(); duk_fb_sprintf(fb, "__shift:%ld", (long) b->shift);
		DUK__COMMA(); duk_fb_sprintf(fb, "__elemtype:%ld", (long) b->elem_type);
#endif
	} else if (st->internal && DUK_HOBJECT_IS_PROXY(h)) {
		duk_hproxy *p = (duk_hproxy *) h;
		DUK__COMMA(); duk_fb_sprintf(fb, "__target:");
		duk__print_hobject(st, p->target);
		DUK__COMMA(); duk_fb_sprintf(fb, "__handler:");
		duk__print_hobject(st, p->handler);
	} else if (st->internal && DUK_HOBJECT_IS_THREAD(h)) {
		duk_hthread *t = (duk_hthread *) h;
		DUK__COMMA(); duk_fb_sprintf(fb, "__ptr_curr_pc:%p", (void *) t->ptr_curr_pc);
		DUK__COMMA(); duk_fb_sprintf(fb, "__heap:%p", (void *) t->heap);
		DUK__COMMA(); duk_fb_sprintf(fb, "__strict:%ld", (long) t->strict);
		DUK__COMMA(); duk_fb_sprintf(fb, "__state:%ld", (long) t->state);
		DUK__COMMA(); duk_fb_sprintf(fb, "__unused1:%ld", (long) t->unused1);
		DUK__COMMA(); duk_fb_sprintf(fb, "__unused2:%ld", (long) t->unused2);
		DUK__COMMA(); duk_fb_sprintf(fb, "__valstack:%p", (void *) t->valstack);
		DUK__COMMA(); duk_fb_sprintf(fb, "__valstack_end:%p/%ld", (void *) t->valstack_end, (long) (t->valstack_end - t->valstack));
		DUK__COMMA(); duk_fb_sprintf(fb, "__valstack_alloc_end:%p/%ld", (void *) t->valstack_alloc_end, (long) (t->valstack_alloc_end - t->valstack));
		DUK__COMMA(); duk_fb_sprintf(fb, "__valstack_bottom:%p/%ld", (void *) t->valstack_bottom, (long) (t->valstack_bottom - t->valstack));
		DUK__COMMA(); duk_fb_sprintf(fb, "__valstack_top:%p/%ld", (void *) t->valstack_top, (long) (t->valstack_top - t->valstack));
		DUK__COMMA(); duk_fb_sprintf(fb, "__callstack_curr:%p", (void *) t->callstack_curr);
		DUK__COMMA(); duk_fb_sprintf(fb, "__callstack_top:%ld", (long) t->callstack_top);
		DUK__COMMA(); duk_fb_sprintf(fb, "__callstack_preventcount:%ld", (long) t->callstack_preventcount);
		DUK__COMMA(); duk_fb_sprintf(fb, "__resumer:"); duk__print_hobject(st, (duk_hobject *) t->resumer);
		DUK__COMMA(); duk_fb_sprintf(fb, "__compile_ctx:%p", (void *) t->compile_ctx);
#if defined(DUK_USE_INTERRUPT_COUNTER)
		DUK__COMMA(); duk_fb_sprintf(fb, "__interrupt_counter:%ld", (long) t->interrupt_counter);
		DUK__COMMA(); duk_fb_sprintf(fb, "__interrupt_init:%ld", (long) t->interrupt_init);
#endif

		/* XXX: print built-ins array? */

	}
#if defined(DUK_USE_REFERENCE_COUNTING)
	if (st->internal) {
		DUK__COMMA(); duk_fb_sprintf(fb, "__refcount:%lu", (unsigned long) DUK_HEAPHDR_GET_REFCOUNT((duk_heaphdr *) h));
	}
#endif
	if (st->internal) {
		DUK__COMMA(); duk_fb_sprintf(fb, "__class:%ld", (long) DUK_HOBJECT_GET_CLASS_NUMBER(h));
	}

	DUK__COMMA(); duk_fb_sprintf(fb, "__heapptr:%p", (void *) h);  /* own pointer */

	/* prototype should be last, for readability */
	if (DUK_HOBJECT_GET_PROTOTYPE(NULL, h)) {
		if (st->follow_proto) {
			DUK__COMMA(); duk_fb_put_cstring(fb, "__prototype:"); duk__print_hobject(st, DUK_HOBJECT_GET_PROTOTYPE(NULL, h));
		} else {
			DUK__COMMA(); duk_fb_sprintf(fb, "__prototype:%p", (void *) DUK_HOBJECT_GET_PROTOTYPE(NULL, h));
		}
	}

	duk_fb_put_cstring(fb, brace2);

#if defined(DUK_USE_HOBJECT_HASH_PART)
	if (st->heavy && DUK_HOBJECT_GET_HSIZE(h) > 0) {
		duk_fb_put_byte(fb, (duk_uint8_t) DUK_ASC_LANGLE);
		for (i = 0; i < DUK_HOBJECT_GET_HSIZE(h); i++) {
			duk_uint_t h_idx = DUK_HOBJECT_H_GET_INDEX(NULL, h, i);
			if (i > 0) {
				duk_fb_put_byte(fb, (duk_uint8_t) DUK_ASC_COMMA);
			}
			if (h_idx == DUK_HOBJECT_HASHIDX_UNUSED) {
				duk_fb_sprintf(fb, "u");
			} else if (h_idx == DUK_HOBJECT_HASHIDX_DELETED) {
				duk_fb_sprintf(fb, "d");
			} else {
				duk_fb_sprintf(fb, "%ld", (long) h_idx);
			}
		}
		duk_fb_put_byte(fb, (duk_uint8_t) DUK_ASC_RANGLE);
	}
#endif

 finished:
	st->depth--;
	if (pushed_loopstack) {
		st->loop_stack_index--;
		st->loop_stack[st->loop_stack_index] = NULL;
	}
}

DUK_LOCAL void duk__print_hbuffer(duk__dprint_state *st, duk_hbuffer *h) {
	duk_fixedbuffer *fb = st->fb;
	duk_size_t i, n;
	duk_uint8_t *p;

	if (duk_fb_is_full(fb)) {
		return;
	}

	/* terminal type: no depth check */

	if (!h) {
		duk_fb_put_cstring(fb, "NULL");
		return;
	}

	if (DUK_HBUFFER_HAS_DYNAMIC(h)) {
		if (DUK_HBUFFER_HAS_EXTERNAL(h)) {
			duk_hbuffer_external *g = (duk_hbuffer_external *) h;
			duk_fb_sprintf(fb, "buffer:external:%p:%ld",
			               (void *) DUK_HBUFFER_EXTERNAL_GET_DATA_PTR(NULL, g),
			               (long) DUK_HBUFFER_EXTERNAL_GET_SIZE(g));
		} else {
			duk_hbuffer_dynamic *g = (duk_hbuffer_dynamic *) h;
			duk_fb_sprintf(fb, "buffer:dynamic:%p:%ld",
			               (void *) DUK_HBUFFER_DYNAMIC_GET_DATA_PTR(NULL, g),
			               (long) DUK_HBUFFER_DYNAMIC_GET_SIZE(g));
		}
	} else {
		duk_fb_sprintf(fb, "buffer:fixed:%ld", (long) DUK_HBUFFER_GET_SIZE(h));
	}

#if defined(DUK_USE_REFERENCE_COUNTING)
	duk_fb_sprintf(fb, "/%lu", (unsigned long) DUK_HEAPHDR_GET_REFCOUNT(&h->hdr));
#endif

	if (st->hexdump) {
		duk_fb_sprintf(fb, "=[");
		n = DUK_HBUFFER_GET_SIZE(h);
		p = (duk_uint8_t *) DUK_HBUFFER_GET_DATA_PTR(NULL, h);
		for (i = 0; i < n; i++) {
			duk_fb_sprintf(fb, "%02lx", (unsigned long) p[i]);
		}
		duk_fb_sprintf(fb, "]");
	}
}

DUK_LOCAL void duk__print_heaphdr(duk__dprint_state *st, duk_heaphdr *h) {
	duk_fixedbuffer *fb = st->fb;

	if (duk_fb_is_full(fb)) {
		return;
	}

	if (!h) {
		duk_fb_put_cstring(fb, "NULL");
		return;
	}

	switch (DUK_HEAPHDR_GET_TYPE(h)) {
	case DUK_HTYPE_STRING:
		duk__print_hstring(st, (duk_hstring *) h, 1);
		break;
	case DUK_HTYPE_OBJECT:
		duk__print_hobject(st, (duk_hobject *) h);
		break;
	case DUK_HTYPE_BUFFER:
		duk__print_hbuffer(st, (duk_hbuffer *) h);
		break;
	default:
		duk_fb_sprintf(fb, "[unknown htype %ld]", (long) DUK_HEAPHDR_GET_TYPE(h));
		break;
	}
}

DUK_LOCAL void duk__print_tval(duk__dprint_state *st, duk_tval *tv) {
	duk_fixedbuffer *fb = st->fb;

	if (duk_fb_is_full(fb)) {
		return;
	}

	/* depth check is done when printing an actual type */

	if (st->heavy) {
		duk_fb_sprintf(fb, "(%p)", (void *) tv);
	}

	if (!tv) {
		duk_fb_put_cstring(fb, "NULL");
		return;
	}

	if (st->binary) {
		duk_size_t i;
		duk_fb_put_byte(fb, (duk_uint8_t) DUK_ASC_LBRACKET);
		for (i = 0; i < (duk_size_t) sizeof(*tv); i++) {
			duk_fb_sprintf(fb, "%02lx", (unsigned long) ((duk_uint8_t *)tv)[i]);
		}
		duk_fb_put_byte(fb, (duk_uint8_t) DUK_ASC_RBRACKET);
	}

	if (st->heavy) {
		duk_fb_put_byte(fb, (duk_uint8_t) DUK_ASC_LANGLE);
	}
	switch (DUK_TVAL_GET_TAG(tv)) {
	case DUK_TAG_UNDEFINED: {
		duk_fb_put_cstring(fb, "undefined");
		break;
	}
	case DUK_TAG_UNUSED: {
		duk_fb_put_cstring(fb, "unused");
		break;
	}
	case DUK_TAG_NULL: {
		duk_fb_put_cstring(fb, "null");
		break;
	}
	case DUK_TAG_BOOLEAN: {
		duk_fb_put_cstring(fb, DUK_TVAL_GET_BOOLEAN(tv) ? "true" : "false");
		break;
	}
	case DUK_TAG_STRING: {
		/* Note: string is a terminal heap object, so no depth check here */
		duk__print_hstring(st, DUK_TVAL_GET_STRING(tv), 1);
		break;
	}
	case DUK_TAG_OBJECT: {
		duk__print_hobject(st, DUK_TVAL_GET_OBJECT(tv));
		break;
	}
	case DUK_TAG_BUFFER: {
		duk__print_hbuffer(st, DUK_TVAL_GET_BUFFER(tv));
		break;
	}
	case DUK_TAG_POINTER: {
		duk_fb_sprintf(fb, "pointer:%p", (void *) DUK_TVAL_GET_POINTER(tv));
		break;
	}
	case DUK_TAG_LIGHTFUNC: {
		duk_c_function func;
		duk_small_uint_t lf_flags;

		DUK_TVAL_GET_LIGHTFUNC(tv, func, lf_flags);
		duk_fb_sprintf(fb, "lightfunc:");
		duk_fb_put_funcptr(fb, (duk_uint8_t *) &func, sizeof(func));
		duk_fb_sprintf(fb, ":%04lx", (long) lf_flags);
		break;
	}
#if defined(DUK_USE_FASTINT)
	case DUK_TAG_FASTINT:
		DUK_ASSERT(!DUK_TVAL_IS_UNUSED(tv));
		DUK_ASSERT(DUK_TVAL_IS_NUMBER(tv));
		duk_fb_sprintf(fb, "%.18g_F", (double) DUK_TVAL_GET_NUMBER(tv));
		break;
#endif
	default: {
		/* IEEE double is approximately 16 decimal digits; print a couple extra */
		DUK_ASSERT(!DUK_TVAL_IS_UNUSED(tv));
		DUK_ASSERT(DUK_TVAL_IS_NUMBER(tv));
		duk_fb_sprintf(fb, "%.18g", (double) DUK_TVAL_GET_NUMBER(tv));
		break;
	}
	}
	if (st->heavy) {
		duk_fb_put_byte(fb, (duk_uint8_t) DUK_ASC_RANGLE);
	}
}

DUK_LOCAL void duk__print_instr(duk__dprint_state *st, duk_instr_t ins) {
	duk_fixedbuffer *fb = st->fb;
	duk_small_int_t op;
	const char *op_name;

	op = (duk_small_int_t) DUK_DEC_OP(ins);
	op_name = duk__bc_optab[op];

	/* XXX: option to fix opcode length so it lines up nicely */

	if (op == DUK_OP_JUMP) {
		duk_int_t diff1 = (duk_int_t) (DUK_DEC_ABC(ins) - DUK_BC_JUMP_BIAS);  /* from next pc */
		duk_int_t diff2 = diff1 + 1;                                          /* from curr pc */

		duk_fb_sprintf(fb, "%s %ld (to pc%c%ld)",
		               (const char *) op_name, (long) diff1,
		               (int) (diff2 >= 0 ? '+' : '-'),  /* char format: use int */
		               (long) (diff2 >= 0 ? diff2 : -diff2));
	} else {
		duk_fb_sprintf(fb, "%s %ld, %ld, %ld",
		               (const char *) op_name, (long) DUK_DEC_A(ins),
		               (long) DUK_DEC_B(ins), (long) DUK_DEC_C(ins));
	}
}

DUK_LOCAL void duk__print_opcode(duk__dprint_state *st, duk_small_int_t opcode) {
	duk_fixedbuffer *fb = st->fb;

	if (opcode < DUK_BC_OP_MIN || opcode > DUK_BC_OP_MAX) {
		duk_fb_sprintf(fb, "?(%ld)", (long) opcode);
	} else {
		duk_fb_sprintf(fb, "%s", (const char *) duk__bc_optab[opcode]);
	}
}

DUK_LOCAL void duk__print_catcher(duk__dprint_state *st, duk_catcher *cat) {
	duk_fixedbuffer *fb = st->fb;

	if (duk_fb_is_full(fb)) {
		return;
	}

	if (!cat) {
		duk_fb_put_cstring(fb, "NULL");
		return;
	}

	duk_fb_sprintf(fb, "[catcher ptr=%p parent=%p varname=%p pc_base=%p, idx_base=%ld, flags=0x%08lx]",
	               (void *) cat,
	               (void *) cat->parent, (void *) cat->h_varname, (void *) cat->pc_base,
		       (long) cat->idx_base, (unsigned long) cat->flags);
}


DUK_LOCAL void duk__print_activation(duk__dprint_state *st, duk_activation *act) {
	duk_fixedbuffer *fb = st->fb;

	if (duk_fb_is_full(fb)) {
		return;
	}

	if (!act) {
		duk_fb_put_cstring(fb, "NULL");
		return;
	}

	/* prev_caller: conditional, omitted on purpose, it's rarely used. */
	/* prev_line: conditional, omitted on purpose (but would be nice). */
	duk_fb_sprintf(fb, "[activation ptr=%p tv_func=<omit> func=%p parent=%p var_env=%p lex_env=%p cat=%p curr_pc=%p bottom_byteoff=%ld retval_byteoff=%ld reserve_byteoff=%ld flags=%ld]",
	               (void *) act,
	               (void *) act->func, (void *) act->parent, (void *) act->var_env,
		       (void *) act->lex_env, (void *) act->cat, (void *) act->curr_pc,
		       (long) act->bottom_byteoff, (long) act->retval_byteoff, (long) act->reserve_byteoff,
		       (long) act->flags);
}

DUK_INTERNAL duk_int_t duk_debug_vsnprintf(char *str, duk_size_t size, const char *format, va_list ap) {
	duk_fixedbuffer fb;
	const char *p = format;
	const char *p_end = p + DUK_STRLEN(format);
	duk_int_t retval;

	duk_memzero(&fb, sizeof(fb));
	fb.buffer = (duk_uint8_t *) str;
	fb.length = size;
	fb.offset = 0;
	fb.truncated = 0;

	while (p < p_end) {
		char ch = *p++;
		const char *p_begfmt = NULL;
		duk_bool_t got_exclamation = 0;
		duk_bool_t got_long = 0;  /* %lf, %ld etc */
		duk__dprint_state st;

		if (ch != DUK_ASC_PERCENT) {
			duk_fb_put_byte(&fb, (duk_uint8_t) ch);
			continue;
		}

		/*
		 *  Format tag parsing.  Since we don't understand all the
		 *  possible format tags allowed, we just scan for a terminating
		 *  specifier and keep track of relevant modifiers that we do
		 *  understand.  See man 3 printf.
		 */

		duk_memzero(&st, sizeof(st));
		st.fb = &fb;
		st.depth = 0;
		st.depth_limit = 1;
		st.loop_stack_index = 0;
		st.loop_stack_limit = DUK__LOOP_STACK_DEPTH;

		p_begfmt = p - 1;
		while (p < p_end) {
			ch = *p++;

			if (ch == DUK_ASC_STAR) {
				/* unsupported: would consume multiple args */
				goto format_error;
			} else if (ch == DUK_ASC_PERCENT) {
				duk_fb_put_byte(&fb, (duk_uint8_t) DUK_ASC_PERCENT);
				break;
			} else if (ch == DUK_ASC_EXCLAMATION) {
				got_exclamation = 1;
			} else if (!got_exclamation && ch == DUK_ASC_LC_L) {
				got_long = 1;
			} else if (got_exclamation && ch == DUK_ASC_LC_D) {
				st.depth_limit = DUK__DEEP_DEPTH_LIMIT;
			} else if (got_exclamation && ch == DUK_ASC_LC_P) {
				st.follow_proto = 1;
			} else if (got_exclamation && ch == DUK_ASC_LC_I) {
				st.internal = 1;
			} else if (got_exclamation && ch == DUK_ASC_LC_X) {
				st.hexdump = 1;
			} else if (got_exclamation && ch == DUK_ASC_LC_H) {
				st.heavy = 1;
			} else if (got_exclamation && ch == DUK_ASC_ATSIGN) {
				st.pointer = 1;
			} else if (got_exclamation && ch == DUK_ASC_HASH) {
				st.binary = 1;
			} else if (got_exclamation && ch == DUK_ASC_UC_T) {
				duk_tval *t = va_arg(ap, duk_tval *);
				if (st.pointer && !st.heavy) {
					duk_fb_sprintf(&fb, "(%p)", (void *) t);
				}
				duk__print_tval(&st, t);
				break;
			} else if (got_exclamation && ch == DUK_ASC_UC_O) {
				duk_heaphdr *t = va_arg(ap, duk_heaphdr *);
				if (st.pointer && !st.heavy) {
					duk_fb_sprintf(&fb, "(%p)", (void *) t);
				}
				duk__print_heaphdr(&st, t);
				break;
			} else if (got_exclamation && ch == DUK_ASC_UC_I) {
				duk_instr_t t = va_arg(ap, duk_instr_t);
				duk__print_instr(&st, t);
				break;
			} else if (got_exclamation && ch == DUK_ASC_UC_X) {
				long t = va_arg(ap, long);
				duk__print_opcode(&st, (duk_small_int_t) t);
				break;
			} else if (got_exclamation && ch == DUK_ASC_UC_C) {
				duk_catcher *t = va_arg(ap, duk_catcher *);
				duk__print_catcher(&st, t);
				break;
			} else if (got_exclamation && ch == DUK_ASC_UC_A) {
				duk_activation *t = va_arg(ap, duk_activation *);
				duk__print_activation(&st, t);
				break;
			} else if (!got_exclamation && strchr(DUK__ALLOWED_STANDARD_SPECIFIERS, (int) ch)) {
				char fmtbuf[DUK__MAX_FORMAT_TAG_LENGTH];
				duk_size_t fmtlen;

				DUK_ASSERT(p >= p_begfmt);
				fmtlen = (duk_size_t) (p - p_begfmt);
				if (fmtlen >= sizeof(fmtbuf)) {
					/* format is too large, abort */
					goto format_error;
				}
				duk_memzero(fmtbuf, sizeof(fmtbuf));
				duk_memcpy(fmtbuf, p_begfmt, fmtlen);

				/* assume exactly 1 arg, which is why '*' is forbidden; arg size still
				 * depends on type though.
				 */

				if (ch == DUK_ASC_LC_F || ch == DUK_ASC_LC_G || ch == DUK_ASC_LC_E) {
					/* %f and %lf both consume a 'long' */
					double arg = va_arg(ap, double);
					duk_fb_sprintf(&fb, fmtbuf, arg);
				} else if (ch == DUK_ASC_LC_D && got_long) {
					/* %ld */
					long arg = va_arg(ap, long);
					duk_fb_sprintf(&fb, fmtbuf, arg);
				} else if (ch == DUK_ASC_LC_D) {
					/* %d; only 16 bits are guaranteed */
					int arg = va_arg(ap, int);
					duk_fb_sprintf(&fb, fmtbuf, arg);
				} else if (ch == DUK_ASC_LC_U && got_long) {
					/* %lu */
					unsigned long arg = va_arg(ap, unsigned long);
					duk_fb_sprintf(&fb, fmtbuf, arg);
				} else if (ch == DUK_ASC_LC_U) {
					/* %u; only 16 bits are guaranteed */
					unsigned int arg = va_arg(ap, unsigned int);
					duk_fb_sprintf(&fb, fmtbuf, arg);
				} else if (ch == DUK_ASC_LC_X && got_long) {
					/* %lx */
					unsigned long arg = va_arg(ap, unsigned long);
					duk_fb_sprintf(&fb, fmtbuf, arg);
				} else if (ch == DUK_ASC_LC_X) {
					/* %x; only 16 bits are guaranteed */
					unsigned int arg = va_arg(ap, unsigned int);
					duk_fb_sprintf(&fb, fmtbuf, arg);
				} else if (ch == DUK_ASC_LC_S) {
					/* %s */
					const char *arg = va_arg(ap, const char *);
					if (arg == NULL) {
						/* '%s' and NULL is not portable, so special case
						 * it for debug printing.
						 */
						duk_fb_sprintf(&fb, "NULL");
					} else {
						duk_fb_sprintf(&fb, fmtbuf, arg);
					}
				} else if (ch == DUK_ASC_LC_P) {
					/* %p */
					void *arg = va_arg(ap, void *);
					if (arg == NULL) {
						/* '%p' and NULL is portable, but special case it
						 * anyway to get a standard NULL marker in logs.
						 */
						duk_fb_sprintf(&fb, "NULL");
					} else {
						duk_fb_sprintf(&fb, fmtbuf, arg);
					}
				} else if (ch == DUK_ASC_LC_C) {
					/* '%c', passed concretely as int */
					int arg = va_arg(ap, int);
					duk_fb_sprintf(&fb, fmtbuf, arg);
				} else {
					/* Should not happen. */
					duk_fb_sprintf(&fb, "INVALID-FORMAT(%s)", (const char *) fmtbuf);
				}
				break;
			} else {
				/* ignore */
			}
		}
	}
	goto done;

 format_error:
	duk_fb_put_cstring(&fb, "FMTERR");
	/* fall through */

 done:
	retval = (duk_int_t) fb.offset;
	duk_fb_put_byte(&fb, (duk_uint8_t) 0);

	/* return total chars written excluding terminator */
	return retval;
}

#if 0  /*unused*/
DUK_INTERNAL duk_int_t duk_debug_snprintf(char *str, duk_size_t size, const char *format, ...) {
	duk_int_t retval;
	va_list ap;
	va_start(ap, format);
	retval = duk_debug_vsnprintf(str, size, format, ap);
	va_end(ap);
	return retval;
}
#endif

/* Formatting function pointers is tricky: there is no standard pointer for
 * function pointers and the size of a function pointer may depend on the
 * specific pointer type.  This helper formats a function pointer based on
 * its memory layout to get something useful on most platforms.
 */
DUK_INTERNAL void duk_debug_format_funcptr(char *buf, duk_size_t buf_size, duk_uint8_t *fptr, duk_size_t fptr_size) {
	duk_size_t i;
	duk_uint8_t *p = (duk_uint8_t *) buf;
	duk_uint8_t *p_end = (duk_uint8_t *) (buf + buf_size - 1);

	DUK_ASSERT(buf != NULL);
	duk_memzero(buf, buf_size);

	for (i = 0; i < fptr_size; i++) {
		duk_int_t left = (duk_int_t) (p_end - p);
		duk_uint8_t ch;
		if (left <= 0) {
			break;
		}

		/* Quite approximate but should be useful for little and big endian. */
#if defined(DUK_USE_INTEGER_BE)
		ch = fptr[i];
#else
		ch = fptr[fptr_size - 1 - i];
#endif
		p += DUK_SNPRINTF((char *) p, (duk_size_t) left, "%02lx", (unsigned long) ch);
	}
}

#endif  /* DUK_USE_DEBUG */

/* automatic undefs */
#undef DUK__ALLOWED_STANDARD_SPECIFIERS
#undef DUK__COMMA
#undef DUK__DEEP_DEPTH_LIMIT
#undef DUK__LOOP_STACK_DEPTH
#undef DUK__MAX_FORMAT_TAG_LENGTH
/*
 *  Duktape debugger
 */

/* #include duk_internal.h -> already included */

#if defined(DUK_USE_DEBUGGER_SUPPORT)

/*
 *  Assert helpers
 */

#if defined(DUK_USE_ASSERTIONS)
#define DUK__DBG_TPORT_ENTER() do { \
		DUK_ASSERT(heap->dbg_calling_transport == 0); \
		heap->dbg_calling_transport = 1; \
	} while (0)
#define DUK__DBG_TPORT_EXIT() do { \
		DUK_ASSERT(heap->dbg_calling_transport == 1); \
		heap->dbg_calling_transport = 0; \
	} while (0)
#else
#define DUK__DBG_TPORT_ENTER() do {} while (0)
#define DUK__DBG_TPORT_EXIT() do {} while (0)
#endif

/*
 *  Helper structs
 */

typedef union {
	void *p;
	duk_uint_t b[1];
	/* Use b[] to access the size of the union, which is strictly not
	 * correct.  Can't use fixed size unless there's feature detection
	 * for pointer byte size.
	 */
} duk__ptr_union;

/*
 *  Detach handling
 */

#define DUK__SET_CONN_BROKEN(thr,reason) do { \
		/* For now shared handler is fine. */ \
		duk__debug_do_detach1((thr)->heap, (reason)); \
	} while (0)

DUK_LOCAL void duk__debug_do_detach1(duk_heap *heap, duk_int_t reason) {
	/* Can be called multiple times with no harm.  Mark the transport
	 * bad (dbg_read_cb == NULL) and clear state except for the detached
	 * callback and the udata field.  The detached callback is delayed
	 * to the message loop so that it can be called between messages;
	 * this avoids corner cases related to immediate debugger reattach
	 * inside the detached callback.
	 */

	if (heap->dbg_detaching) {
		DUK_D(DUK_DPRINT("debugger already detaching, ignore detach1"));
		return;
	}

	DUK_D(DUK_DPRINT("debugger transport detaching, marking transport broken"));

	heap->dbg_detaching = 1;  /* prevent multiple in-progress detaches */

	if (heap->dbg_write_cb != NULL) {
		duk_hthread *thr;

		thr = heap->heap_thread;
		DUK_ASSERT(thr != NULL);

		duk_debug_write_notify(thr, DUK_DBG_CMD_DETACHING);
		duk_debug_write_int(thr, reason);
		duk_debug_write_eom(thr);
	}

	heap->dbg_read_cb = NULL;
	heap->dbg_write_cb = NULL;
	heap->dbg_peek_cb = NULL;
	heap->dbg_read_flush_cb = NULL;
	heap->dbg_write_flush_cb = NULL;
	heap->dbg_request_cb = NULL;
	/* heap->dbg_detached_cb: keep */
	/* heap->dbg_udata: keep */
	/* heap->dbg_processing: keep on purpose to avoid debugger re-entry in detaching state */
	heap->dbg_state_dirty = 0;
	heap->dbg_force_restart = 0;
	heap->dbg_pause_flags = 0;
	heap->dbg_pause_act = NULL;
	heap->dbg_pause_startline = 0;
	heap->dbg_have_next_byte = 0;
	duk_debug_clear_paused(heap);  /* XXX: some overlap with field inits above */
	heap->dbg_state_dirty = 0;     /* XXX: clear_paused sets dirty; rework? */

	/* Ensure there are no stale active breakpoint pointers.
	 * Breakpoint list is currently kept - we could empty it
	 * here but we'd need to handle refcounts correctly, and
	 * we'd need a 'thr' reference for that.
	 *
	 * XXX: clear breakpoint on either attach or detach?
	 */
	heap->dbg_breakpoints_active[0] = (duk_breakpoint *) NULL;
}

DUK_LOCAL void duk__debug_do_detach2(duk_heap *heap) {
	duk_debug_detached_function detached_cb;
	void *detached_udata;
	duk_hthread *thr;

	thr = heap->heap_thread;
	if (thr == NULL) {
		DUK_ASSERT(heap->dbg_detached_cb == NULL);
		return;
	}

	/* Safe to call multiple times. */

	detached_cb = heap->dbg_detached_cb;
	detached_udata = heap->dbg_udata;
	heap->dbg_detached_cb = NULL;
	heap->dbg_udata = NULL;

	if (detached_cb) {
		/* Careful here: state must be wiped before the call
		 * so that we can cleanly handle a re-attach from
		 * inside the callback.
		 */
		DUK_D(DUK_DPRINT("detached during message loop, delayed call to detached_cb"));
		detached_cb(thr, detached_udata);
	}

	heap->dbg_detaching = 0;
}

DUK_INTERNAL void duk_debug_do_detach(duk_heap *heap) {
	duk__debug_do_detach1(heap, 0);
	duk__debug_do_detach2(heap);
}

/* Called on a read/write error: NULL all callbacks except the detached
 * callback so that we never accidentally call them after a read/write
 * error has been indicated.  This is especially important for the transport
 * I/O callbacks to fulfill guaranteed callback semantics.
 */
DUK_LOCAL void duk__debug_null_most_callbacks(duk_hthread *thr) {
	duk_heap *heap;

	DUK_ASSERT(thr != NULL);

	heap = thr->heap;
	DUK_D(DUK_DPRINT("transport read/write error, NULL all callbacks expected detached"));
	heap->dbg_read_cb = NULL;
	heap->dbg_write_cb = NULL;  /* this is especially critical to avoid another write call in detach1() */
	heap->dbg_peek_cb = NULL;
	heap->dbg_read_flush_cb = NULL;
	heap->dbg_write_flush_cb = NULL;
	heap->dbg_request_cb = NULL;
	/* keep heap->dbg_detached_cb */
}

/*
 *  Pause handling
 */

DUK_LOCAL void duk__debug_set_pause_state(duk_hthread *thr, duk_heap *heap, duk_small_uint_t pause_flags) {
	duk_uint_fast32_t line;

	line = duk_debug_curr_line(thr);
	if (line == 0) {
		/* No line info for current function. */
		duk_small_uint_t updated_flags;

		updated_flags = pause_flags & ~(DUK_PAUSE_FLAG_LINE_CHANGE);
		DUK_D(DUK_DPRINT("no line info for current activation, disable line-based pause flags: 0x%08lx -> 0x%08lx",
		                 (long) pause_flags, (long) updated_flags));
		pause_flags = updated_flags;
	}

	heap->dbg_pause_flags = pause_flags;
	heap->dbg_pause_act = thr->callstack_curr;
	heap->dbg_pause_startline = (duk_uint32_t) line;
	heap->dbg_state_dirty = 1;

	DUK_D(DUK_DPRINT("set state for automatic pause triggers, flags=0x%08lx, act=%p, startline=%ld",
	                 (long) heap->dbg_pause_flags, (void *) heap->dbg_pause_act,
	                 (long) heap->dbg_pause_startline));
}

/*
 *  Debug connection peek and flush primitives
 */

DUK_INTERNAL duk_bool_t duk_debug_read_peek(duk_hthread *thr) {
	duk_heap *heap;
	duk_bool_t ret;

	DUK_ASSERT(thr != NULL);
	heap = thr->heap;
	DUK_ASSERT(heap != NULL);

	if (heap->dbg_read_cb == NULL) {
		DUK_D(DUK_DPRINT("attempt to peek in detached state, return zero (= no data)"));
		return 0;
	}
	if (heap->dbg_peek_cb == NULL) {
		DUK_DD(DUK_DDPRINT("no peek callback, return zero (= no data)"));
		return 0;
	}

	DUK__DBG_TPORT_ENTER();
	ret = (duk_bool_t) (heap->dbg_peek_cb(heap->dbg_udata) > 0);
	DUK__DBG_TPORT_EXIT();
	return ret;
}

DUK_INTERNAL void duk_debug_read_flush(duk_hthread *thr) {
	duk_heap *heap;

	DUK_ASSERT(thr != NULL);
	heap = thr->heap;
	DUK_ASSERT(heap != NULL);

	if (heap->dbg_read_cb == NULL) {
		DUK_D(DUK_DPRINT("attempt to read flush in detached state, ignore"));
		return;
	}
	if (heap->dbg_read_flush_cb == NULL) {
		DUK_DD(DUK_DDPRINT("no read flush callback, ignore"));
		return;
	}

	DUK__DBG_TPORT_ENTER();
	heap->dbg_read_flush_cb(heap->dbg_udata);
	DUK__DBG_TPORT_EXIT();
}

DUK_INTERNAL void duk_debug_write_flush(duk_hthread *thr) {
	duk_heap *heap;

	DUK_ASSERT(thr != NULL);
	heap = thr->heap;
	DUK_ASSERT(heap != NULL);

	if (heap->dbg_read_cb == NULL) {
		DUK_D(DUK_DPRINT("attempt to write flush in detached state, ignore"));
		return;
	}
	if (heap->dbg_write_flush_cb == NULL) {
		DUK_DD(DUK_DDPRINT("no write flush callback, ignore"));
		return;
	}

	DUK__DBG_TPORT_ENTER();
	heap->dbg_write_flush_cb(heap->dbg_udata);
	DUK__DBG_TPORT_EXIT();
}

/*
 *  Debug connection skip primitives
 */

/* Skip fully. */
DUK_INTERNAL void duk_debug_skip_bytes(duk_hthread *thr, duk_size_t length) {
	duk_uint8_t dummy[64];
	duk_size_t now;

	DUK_ASSERT(thr != NULL);

	while (length > 0) {
		now = (length > sizeof(dummy) ? sizeof(dummy) : length);
		duk_debug_read_bytes(thr, dummy, now);
		length -= now;
	}
}

DUK_INTERNAL void duk_debug_skip_byte(duk_hthread *thr) {
	DUK_ASSERT(thr != NULL);

	(void) duk_debug_read_byte(thr);
}

/*
 *  Debug connection read primitives
 */

/* Peek ahead in the stream one byte. */
DUK_INTERNAL uint8_t duk_debug_peek_byte(duk_hthread *thr) {
	/* It is important not to call this if the last byte read was an EOM.
	 * Reading ahead in this scenario would cause unnecessary blocking if
	 * another message is not available.
	 */

	duk_uint8_t x;

	x = duk_debug_read_byte(thr);
	thr->heap->dbg_have_next_byte = 1;
	thr->heap->dbg_next_byte = x;
	return x;
}

/* Read fully. */
DUK_INTERNAL void duk_debug_read_bytes(duk_hthread *thr, duk_uint8_t *data, duk_size_t length) {
	duk_heap *heap;
	duk_uint8_t *p;
	duk_size_t left;
	duk_size_t got;

	DUK_ASSERT(thr != NULL);
	heap = thr->heap;
	DUK_ASSERT(heap != NULL);
	DUK_ASSERT(data != NULL);

	if (heap->dbg_read_cb == NULL) {
		DUK_D(DUK_DPRINT("attempt to read %ld bytes in detached state, return zero data", (long) length));
		goto fail;
	}

	/* NOTE: length may be zero */
	p = data;
	if (length >= 1 && heap->dbg_have_next_byte) {
		heap->dbg_have_next_byte = 0;
		*p++ = heap->dbg_next_byte;
	}
	for (;;) {
		left = (duk_size_t) ((data + length) - p);
		if (left == 0) {
			break;
		}
		DUK_ASSERT(heap->dbg_read_cb != NULL);
		DUK_ASSERT(left >= 1);
#if defined(DUK_USE_DEBUGGER_TRANSPORT_TORTURE)
		left = 1;
#endif
		DUK__DBG_TPORT_ENTER();
		got = heap->dbg_read_cb(heap->dbg_udata, (char *) p, left);
		DUK__DBG_TPORT_EXIT();

		if (got == 0 || got > left) {
			DUK_D(DUK_DPRINT("connection error during read, return zero data"));
			duk__debug_null_most_callbacks(thr);  /* avoid calling write callback in detach1() */
			DUK__SET_CONN_BROKEN(thr, 1);
			goto fail;
		}
		p += got;
	}
	return;

 fail:
	duk_memzero((void *) data, (size_t) length);
}

DUK_INTERNAL duk_uint8_t duk_debug_read_byte(duk_hthread *thr) {
	duk_uint8_t x;

	x = 0;  /* just in case callback is broken and won't write 'x' */
	duk_debug_read_bytes(thr, &x, 1);
	return x;
}

DUK_LOCAL duk_uint32_t duk__debug_read_uint32_raw(duk_hthread *thr) {
	duk_uint8_t buf[4];

	DUK_ASSERT(thr != NULL);

	duk_debug_read_bytes(thr, buf, 4);
	return ((duk_uint32_t) buf[0] << 24) |
	       ((duk_uint32_t) buf[1] << 16) |
	       ((duk_uint32_t) buf[2] << 8) |
	       (duk_uint32_t) buf[3];
}

DUK_LOCAL duk_int32_t duk__debug_read_int32_raw(duk_hthread *thr) {
	return (duk_int32_t) duk__debug_read_uint32_raw(thr);
}

DUK_LOCAL duk_uint16_t duk__debug_read_uint16_raw(duk_hthread *thr) {
	duk_uint8_t buf[2];

	DUK_ASSERT(thr != NULL);

	duk_debug_read_bytes(thr, buf, 2);
	return ((duk_uint16_t) buf[0] << 8) |
	       (duk_uint16_t) buf[1];
}

DUK_INTERNAL duk_int32_t duk_debug_read_int(duk_hthread *thr) {
	duk_small_uint_t x;
	duk_small_uint_t t;

	DUK_ASSERT(thr != NULL);

	x = duk_debug_read_byte(thr);
	if (x >= 0xc0) {
		t = duk_debug_read_byte(thr);
		return (duk_int32_t) (((x - 0xc0) << 8) + t);
	} else if (x >= 0x80) {
		return (duk_int32_t) (x - 0x80);
	} else if (x == DUK_DBG_IB_INT4) {
		return (duk_int32_t) duk__debug_read_uint32_raw(thr);
	}

	DUK_D(DUK_DPRINT("debug connection error: failed to decode int"));
	DUK__SET_CONN_BROKEN(thr, 1);
	return 0;
}

DUK_LOCAL duk_hstring *duk__debug_read_hstring_raw(duk_hthread *thr, duk_uint32_t len) {
	duk_uint8_t buf[31];
	duk_uint8_t *p;

	if (len <= sizeof(buf)) {
		duk_debug_read_bytes(thr, buf, (duk_size_t) len);
		duk_push_lstring(thr, (const char *) buf, (duk_size_t) len);
	} else {
		p = (duk_uint8_t *) duk_push_fixed_buffer(thr, (duk_size_t) len);  /* zero for paranoia */
		DUK_ASSERT(p != NULL);
		duk_debug_read_bytes(thr, p, (duk_size_t) len);
		(void) duk_buffer_to_string(thr, -1);  /* Safety relies on debug client, which is OK. */
	}

	return duk_require_hstring(thr, -1);
}

DUK_INTERNAL duk_hstring *duk_debug_read_hstring(duk_hthread *thr) {
	duk_small_uint_t x;
	duk_uint32_t len;

	DUK_ASSERT(thr != NULL);

	x = duk_debug_read_byte(thr);
	if (x >= 0x60 && x <= 0x7f) {
		/* For short strings, use a fixed temp buffer. */
		len = (duk_uint32_t) (x - 0x60);
	} else if (x == DUK_DBG_IB_STR2) {
		len = (duk_uint32_t) duk__debug_read_uint16_raw(thr);
	} else if (x == DUK_DBG_IB_STR4) {
		len = (duk_uint32_t) duk__debug_read_uint32_raw(thr);
	} else {
		goto fail;
	}

	return duk__debug_read_hstring_raw(thr, len);

 fail:
	DUK_D(DUK_DPRINT("debug connection error: failed to decode int"));
	DUK__SET_CONN_BROKEN(thr, 1);
	duk_push_hstring_empty(thr);  /* always push some string */
	return duk_require_hstring(thr, -1);
}

DUK_LOCAL duk_hbuffer *duk__debug_read_hbuffer_raw(duk_hthread *thr, duk_uint32_t len) {
	duk_uint8_t *p;

	p = (duk_uint8_t *) duk_push_fixed_buffer(thr, (duk_size_t) len);  /* zero for paranoia */
	DUK_ASSERT(p != NULL);
	duk_debug_read_bytes(thr, p, (duk_size_t) len);

	return duk_require_hbuffer(thr, -1);
}

DUK_LOCAL void *duk__debug_read_pointer_raw(duk_hthread *thr) {
	duk_small_uint_t x;
	duk__ptr_union pu;

	DUK_ASSERT(thr != NULL);

	x = duk_debug_read_byte(thr);
	if (x != sizeof(pu)) {
		goto fail;
	}
	duk_debug_read_bytes(thr, (duk_uint8_t *) &pu.p, sizeof(pu));
#if defined(DUK_USE_INTEGER_LE)
	duk_byteswap_bytes((duk_uint8_t *) pu.b, sizeof(pu));
#endif
	return (void *) pu.p;

 fail:
	DUK_D(DUK_DPRINT("debug connection error: failed to decode pointer"));
	DUK__SET_CONN_BROKEN(thr, 1);
	return (void *) NULL;
}

DUK_LOCAL duk_double_t duk__debug_read_double_raw(duk_hthread *thr) {
	duk_double_union du;

	DUK_ASSERT(sizeof(du.uc) == 8);
	duk_debug_read_bytes(thr, (duk_uint8_t *) du.uc, sizeof(du.uc));
	DUK_DBLUNION_DOUBLE_NTOH(&du);
	return du.d;
}

#if 0
DUK_INTERNAL duk_heaphdr *duk_debug_read_heapptr(duk_hthread *thr) {
	duk_small_uint_t x;

	DUK_ASSERT(thr != NULL);

	x = duk_debug_read_byte(thr);
	if (x != DUK_DBG_IB_HEAPPTR) {
		goto fail;
	}

	return (duk_heaphdr *) duk__debug_read_pointer_raw(thr);

 fail:
	DUK_D(DUK_DPRINT("debug connection error: failed to decode heapptr"));
	DUK__SET_CONN_BROKEN(thr, 1);
	return NULL;
}
#endif

DUK_INTERNAL duk_heaphdr *duk_debug_read_any_ptr(duk_hthread *thr) {
	duk_small_uint_t x;

	DUK_ASSERT(thr != NULL);

	x = duk_debug_read_byte(thr);
	switch (x) {
	case DUK_DBG_IB_OBJECT:
	case DUK_DBG_IB_POINTER:
	case DUK_DBG_IB_HEAPPTR:
		/* Accept any pointer-like value; for 'object' dvalue, read
		 * and ignore the class number.
		 */
		if (x == DUK_DBG_IB_OBJECT) {
			duk_debug_skip_byte(thr);
		}
		break;
	default:
		goto fail;
	}

	return (duk_heaphdr *) duk__debug_read_pointer_raw(thr);

 fail:
	DUK_D(DUK_DPRINT("debug connection error: failed to decode any pointer (object, pointer, heapptr)"));
	DUK__SET_CONN_BROKEN(thr, 1);
	return NULL;
}

DUK_INTERNAL duk_tval *duk_debug_read_tval(duk_hthread *thr) {
	duk_uint8_t x;
	duk_uint_t t;
	duk_uint32_t len;

	DUK_ASSERT(thr != NULL);

	x = duk_debug_read_byte(thr);

	if (x >= 0xc0) {
		t = (duk_uint_t) (x - 0xc0);
		t = (t << 8) + duk_debug_read_byte(thr);
		duk_push_uint(thr, (duk_uint_t) t);
		goto return_ptr;
	}
	if (x >= 0x80) {
		duk_push_uint(thr, (duk_uint_t) (x - 0x80));
		goto return_ptr;
	}
	if (x >= 0x60) {
		len = (duk_uint32_t) (x - 0x60);
		duk__debug_read_hstring_raw(thr, len);
		goto return_ptr;
	}

	switch (x) {
	case DUK_DBG_IB_INT4: {
		duk_int32_t i = duk__debug_read_int32_raw(thr);
		duk_push_i32(thr, i);
		break;
	}
	case DUK_DBG_IB_STR4: {
		len = duk__debug_read_uint32_raw(thr);
		duk__debug_read_hstring_raw(thr, len);
		break;
	}
	case DUK_DBG_IB_STR2: {
		len = duk__debug_read_uint16_raw(thr);
		duk__debug_read_hstring_raw(thr, len);
		break;
	}
	case DUK_DBG_IB_BUF4: {
		len = duk__debug_read_uint32_raw(thr);
		duk__debug_read_hbuffer_raw(thr, len);
		break;
	}
	case DUK_DBG_IB_BUF2: {
		len = duk__debug_read_uint16_raw(thr);
		duk__debug_read_hbuffer_raw(thr, len);
		break;
	}
	case DUK_DBG_IB_UNDEFINED: {
		duk_push_undefined(thr);
		break;
	}
	case DUK_DBG_IB_NULL: {
		duk_push_null(thr);
		break;
	}
	case DUK_DBG_IB_TRUE: {
		duk_push_true(thr);
		break;
	}
	case DUK_DBG_IB_FALSE: {
		duk_push_false(thr);
		break;
	}
	case DUK_DBG_IB_NUMBER: {
		duk_double_t d;
		d = duk__debug_read_double_raw(thr);
		duk_push_number(thr, d);
		break;
	}
	case DUK_DBG_IB_OBJECT: {
		duk_heaphdr *h;
		duk_debug_skip_byte(thr);
		h = (duk_heaphdr *) duk__debug_read_pointer_raw(thr);
		duk_push_heapptr(thr, (void *) h);
		break;
	}
	case DUK_DBG_IB_POINTER: {
		void *ptr;
		ptr = duk__debug_read_pointer_raw(thr);
		duk_push_pointer(thr, ptr);
		break;
	}
	case DUK_DBG_IB_LIGHTFUNC: {
		/* XXX: Not needed for now, so not implemented.  Note that
		 * function pointers may have different size/layout than
		 * a void pointer.
		 */
		DUK_D(DUK_DPRINT("reading lightfunc values unimplemented"));
		goto fail;
	}
	case DUK_DBG_IB_HEAPPTR: {
		duk_heaphdr *h;
		h = (duk_heaphdr *) duk__debug_read_pointer_raw(thr);
		duk_push_heapptr(thr, (void *) h);
		break;
	}
	case DUK_DBG_IB_UNUSED:  /* unused: not accepted in inbound messages */
	default:
		goto fail;
	}

 return_ptr:
	return DUK_GET_TVAL_NEGIDX(thr, -1);

 fail:
	DUK_D(DUK_DPRINT("debug connection error: failed to decode tval"));
	DUK__SET_CONN_BROKEN(thr, 1);
	return NULL;
}

/*
 *  Debug connection write primitives
 */

/* Write fully. */
DUK_INTERNAL void duk_debug_write_bytes(duk_hthread *thr, const duk_uint8_t *data, duk_size_t length) {
	duk_heap *heap;
	const duk_uint8_t *p;
	duk_size_t left;
	duk_size_t got;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(length == 0 || data != NULL);
	heap = thr->heap;
	DUK_ASSERT(heap != NULL);

	if (heap->dbg_write_cb == NULL) {
		DUK_D(DUK_DPRINT("attempt to write %ld bytes in detached state, ignore", (long) length));
		return;
	}
	if (length == 0) {
		/* Avoid doing an actual write callback with length == 0,
		 * because that's reserved for a write flush.
		 */
		return;
	}
	DUK_ASSERT(data != NULL);

	p = data;
	for (;;) {
		left = (duk_size_t) ((data + length) - p);
		if (left == 0) {
			break;
		}
		DUK_ASSERT(heap->dbg_write_cb != NULL);
		DUK_ASSERT(left >= 1);
#if defined(DUK_USE_DEBUGGER_TRANSPORT_TORTURE)
		left = 1;
#endif
		DUK__DBG_TPORT_ENTER();
		got = heap->dbg_write_cb(heap->dbg_udata, (const char *) p, left);
		DUK__DBG_TPORT_EXIT();

		if (got == 0 || got > left) {
			duk__debug_null_most_callbacks(thr);  /* avoid calling write callback in detach1() */
			DUK_D(DUK_DPRINT("connection error during write"));
			DUK__SET_CONN_BROKEN(thr, 1);
			return;
		}
		p += got;
	}
}

DUK_INTERNAL void duk_debug_write_byte(duk_hthread *thr, duk_uint8_t x) {
	duk_debug_write_bytes(thr, (const duk_uint8_t *) &x, 1);
}

DUK_INTERNAL void duk_debug_write_unused(duk_hthread *thr) {
	duk_debug_write_byte(thr, DUK_DBG_IB_UNUSED);
}

DUK_INTERNAL void duk_debug_write_undefined(duk_hthread *thr) {
	duk_debug_write_byte(thr, DUK_DBG_IB_UNDEFINED);
}

#if defined(DUK_USE_DEBUGGER_INSPECT)
DUK_INTERNAL void duk_debug_write_null(duk_hthread *thr) {
	duk_debug_write_byte(thr, DUK_DBG_IB_NULL);
}
#endif

DUK_INTERNAL void duk_debug_write_boolean(duk_hthread *thr, duk_uint_t val) {
	duk_debug_write_byte(thr, val ? DUK_DBG_IB_TRUE : DUK_DBG_IB_FALSE);
}

/* Write signed 32-bit integer. */
DUK_INTERNAL void duk_debug_write_int(duk_hthread *thr, duk_int32_t x) {
	duk_uint8_t buf[5];
	duk_size_t len;

	DUK_ASSERT(thr != NULL);

	if (x >= 0 && x <= 0x3fL) {
		buf[0] = (duk_uint8_t) (0x80 + x);
		len = 1;
	} else if (x >= 0 && x <= 0x3fffL) {
		buf[0] = (duk_uint8_t) (0xc0 + (x >> 8));
		buf[1] = (duk_uint8_t) (x & 0xff);
		len = 2;
	} else {
		/* Signed integers always map to 4 bytes now. */
		buf[0] = (duk_uint8_t) DUK_DBG_IB_INT4;
		buf[1] = (duk_uint8_t) ((x >> 24) & 0xff);
		buf[2] = (duk_uint8_t) ((x >> 16) & 0xff);
		buf[3] = (duk_uint8_t) ((x >> 8) & 0xff);
		buf[4] = (duk_uint8_t) (x & 0xff);
		len = 5;
	}
	duk_debug_write_bytes(thr, buf, len);
}

/* Write unsigned 32-bit integer. */
DUK_INTERNAL void duk_debug_write_uint(duk_hthread *thr, duk_uint32_t x) {
	/* The debugger protocol doesn't support a plain integer encoding for
	 * the full 32-bit unsigned range (only 32-bit signed).  For now,
	 * unsigned 32-bit values simply written as signed ones.  This is not
	 * a concrete issue except for 32-bit heaphdr fields.  Proper solutions
	 * would be to (a) write such integers as IEEE doubles or (b) add an
	 * unsigned 32-bit dvalue.
	 */
	if (x >= 0x80000000UL) {
		DUK_D(DUK_DPRINT("writing unsigned integer 0x%08lx as signed integer",
		                 (long) x));
	}
	duk_debug_write_int(thr, (duk_int32_t) x);
}

DUK_INTERNAL void duk_debug_write_strbuf(duk_hthread *thr, const char *data, duk_size_t length, duk_uint8_t marker_base) {
	duk_uint8_t buf[5];
	duk_size_t buflen;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(length == 0 || data != NULL);

	if (length <= 0x1fUL && marker_base == DUK_DBG_IB_STR4) {
		/* For strings, special form for short lengths. */
		buf[0] = (duk_uint8_t) (0x60 + length);
		buflen = 1;
	} else if (length <= 0xffffUL) {
		buf[0] = (duk_uint8_t) (marker_base + 1);
		buf[1] = (duk_uint8_t) (length >> 8);
		buf[2] = (duk_uint8_t) (length & 0xff);
		buflen = 3;
	} else {
		buf[0] = (duk_uint8_t) marker_base;
		buf[1] = (duk_uint8_t) (length >> 24);
		buf[2] = (duk_uint8_t) ((length >> 16) & 0xff);
		buf[3] = (duk_uint8_t) ((length >> 8) & 0xff);
		buf[4] = (duk_uint8_t) (length & 0xff);
		buflen = 5;
	}

	duk_debug_write_bytes(thr, (const duk_uint8_t *) buf, buflen);
	duk_debug_write_bytes(thr, (const duk_uint8_t *) data, length);
}

DUK_INTERNAL void duk_debug_write_string(duk_hthread *thr, const char *data, duk_size_t length) {
	duk_debug_write_strbuf(thr, data, length, DUK_DBG_IB_STR4);
}

DUK_INTERNAL void duk_debug_write_cstring(duk_hthread *thr, const char *data) {
	DUK_ASSERT(thr != NULL);

	duk_debug_write_string(thr,
	                       data,
	                       data ? DUK_STRLEN(data) : 0);
}

DUK_INTERNAL void duk_debug_write_hstring(duk_hthread *thr, duk_hstring *h) {
	DUK_ASSERT(thr != NULL);

	/* XXX: differentiate null pointer from empty string? */
	duk_debug_write_string(thr,
	                       (h != NULL ? (const char *) DUK_HSTRING_GET_DATA(h) : NULL),
	                       (h != NULL ? (duk_size_t) DUK_HSTRING_GET_BYTELEN(h) : 0));
}

DUK_LOCAL void duk__debug_write_hstring_safe_top(duk_hthread *thr) {
	duk_debug_write_hstring(thr, duk_safe_to_hstring(thr, -1));
}

DUK_INTERNAL void duk_debug_write_buffer(duk_hthread *thr, const char *data, duk_size_t length) {
	duk_debug_write_strbuf(thr, data, length, DUK_DBG_IB_BUF4);
}

DUK_INTERNAL void duk_debug_write_hbuffer(duk_hthread *thr, duk_hbuffer *h) {
	DUK_ASSERT(thr != NULL);

	duk_debug_write_buffer(thr,
	                       (h != NULL ? (const char *) DUK_HBUFFER_GET_DATA_PTR(thr->heap, h) : NULL),
	                       (h != NULL ? (duk_size_t) DUK_HBUFFER_GET_SIZE(h) : 0));
}

DUK_LOCAL void duk__debug_write_pointer_raw(duk_hthread *thr, void *ptr, duk_uint8_t ibyte) {
	duk_uint8_t buf[2];
	duk__ptr_union pu;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(sizeof(ptr) >= 1 && sizeof(ptr) <= 16);
	/* ptr may be NULL */

	buf[0] = ibyte;
	buf[1] = sizeof(pu);
	duk_debug_write_bytes(thr, buf, 2);
	pu.p = (void *) ptr;
#if defined(DUK_USE_INTEGER_LE)
	duk_byteswap_bytes((duk_uint8_t *) pu.b, sizeof(pu));
#endif
	duk_debug_write_bytes(thr, (const duk_uint8_t *) &pu.p, (duk_size_t) sizeof(pu));
}

DUK_INTERNAL void duk_debug_write_pointer(duk_hthread *thr, void *ptr) {
	duk__debug_write_pointer_raw(thr, ptr, DUK_DBG_IB_POINTER);
}

#if defined(DUK_USE_DEBUGGER_DUMPHEAP) || defined(DUK_USE_DEBUGGER_INSPECT)
DUK_INTERNAL void duk_debug_write_heapptr(duk_hthread *thr, duk_heaphdr *h) {
	duk__debug_write_pointer_raw(thr, (void *) h, DUK_DBG_IB_HEAPPTR);
}
#endif  /* DUK_USE_DEBUGGER_DUMPHEAP || DUK_USE_DEBUGGER_INSPECT */

DUK_INTERNAL void duk_debug_write_hobject(duk_hthread *thr, duk_hobject *obj) {
	duk_uint8_t buf[3];
	duk__ptr_union pu;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(sizeof(obj) >= 1 && sizeof(obj) <= 16);
	DUK_ASSERT(obj != NULL);

	buf[0] = DUK_DBG_IB_OBJECT;
	buf[1] = (duk_uint8_t) DUK_HOBJECT_GET_CLASS_NUMBER(obj);
	buf[2] = sizeof(pu);
	duk_debug_write_bytes(thr, buf, 3);
	pu.p = (void *) obj;
#if defined(DUK_USE_INTEGER_LE)
	duk_byteswap_bytes((duk_uint8_t *) pu.b, sizeof(pu));
#endif
	duk_debug_write_bytes(thr, (const duk_uint8_t *) &pu.p, (duk_size_t) sizeof(pu));
}

DUK_INTERNAL void duk_debug_write_tval(duk_hthread *thr, duk_tval *tv) {
	duk_c_function lf_func;
	duk_small_uint_t lf_flags;
	duk_uint8_t buf[4];
	duk_double_union du1;
	duk_double_union du2;
	duk_int32_t i32;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(tv != NULL);

	switch (DUK_TVAL_GET_TAG(tv)) {
	case DUK_TAG_UNDEFINED:
		duk_debug_write_byte(thr, DUK_DBG_IB_UNDEFINED);
		break;
	case DUK_TAG_UNUSED:
		duk_debug_write_byte(thr, DUK_DBG_IB_UNUSED);
		break;
	case DUK_TAG_NULL:
		duk_debug_write_byte(thr, DUK_DBG_IB_NULL);
		break;
	case DUK_TAG_BOOLEAN:
		DUK_ASSERT(DUK_TVAL_GET_BOOLEAN(tv) == 0 ||
		           DUK_TVAL_GET_BOOLEAN(tv) == 1);
		duk_debug_write_boolean(thr, DUK_TVAL_GET_BOOLEAN(tv));
		break;
	case DUK_TAG_POINTER:
		duk_debug_write_pointer(thr, (void *) DUK_TVAL_GET_POINTER(tv));
		break;
	case DUK_TAG_LIGHTFUNC:
		DUK_TVAL_GET_LIGHTFUNC(tv, lf_func, lf_flags);
		buf[0] = DUK_DBG_IB_LIGHTFUNC;
		buf[1] = (duk_uint8_t) (lf_flags >> 8);
		buf[2] = (duk_uint8_t) (lf_flags & 0xff);
		buf[3] = sizeof(lf_func);
		duk_debug_write_bytes(thr, buf, 4);
		duk_debug_write_bytes(thr, (const duk_uint8_t *) &lf_func, sizeof(lf_func));
		break;
	case DUK_TAG_STRING:
		duk_debug_write_hstring(thr, DUK_TVAL_GET_STRING(tv));
		break;
	case DUK_TAG_OBJECT:
		duk_debug_write_hobject(thr, DUK_TVAL_GET_OBJECT(tv));
		break;
	case DUK_TAG_BUFFER:
		duk_debug_write_hbuffer(thr, DUK_TVAL_GET_BUFFER(tv));
		break;
#if defined(DUK_USE_FASTINT)
	case DUK_TAG_FASTINT:
#endif
	default:
		/* Numbers are normalized to big (network) endian.  We can
		 * (but are not required) to use integer dvalues when there's
		 * no loss of precision.
		 *
		 * XXX: share check with other code; this check is slow but
		 * reliable and doesn't require careful exponent/mantissa
		 * mask tricks as in the fastint downgrade code.
		 */
		DUK_ASSERT(!DUK_TVAL_IS_UNUSED(tv));
		DUK_ASSERT(DUK_TVAL_IS_NUMBER(tv));
		du1.d = DUK_TVAL_GET_NUMBER(tv);
		i32 = (duk_int32_t) du1.d;
		du2.d = (duk_double_t) i32;

		DUK_DD(DUK_DDPRINT("i32=%ld du1=%02x%02x%02x%02x%02x%02x%02x%02x "
		                   "du2=%02x%02x%02x%02x%02x%02x%02x%02x",
		                   (long) i32,
		                   (unsigned int) du1.uc[0], (unsigned int) du1.uc[1],
		                   (unsigned int) du1.uc[2], (unsigned int) du1.uc[3],
		                   (unsigned int) du1.uc[4], (unsigned int) du1.uc[5],
		                   (unsigned int) du1.uc[6], (unsigned int) du1.uc[7],
		                   (unsigned int) du2.uc[0], (unsigned int) du2.uc[1],
		                   (unsigned int) du2.uc[2], (unsigned int) du2.uc[3],
		                   (unsigned int) du2.uc[4], (unsigned int) du2.uc[5],
		                   (unsigned int) du2.uc[6], (unsigned int) du2.uc[7]));

		if (duk_memcmp((const void *) du1.uc, (const void *) du2.uc, sizeof(du1.uc)) == 0) {
			duk_debug_write_int(thr, i32);
		} else {
			DUK_DBLUNION_DOUBLE_HTON(&du1);
			duk_debug_write_byte(thr, DUK_DBG_IB_NUMBER);
			duk_debug_write_bytes(thr, (const duk_uint8_t *) du1.uc, sizeof(du1.uc));
		}
	}
}

#if defined(DUK_USE_DEBUGGER_DUMPHEAP)
/* Variant for writing duk_tvals so that any heap allocated values are
 * written out as tagged heap pointers.
 */
DUK_LOCAL void duk__debug_write_tval_heapptr(duk_hthread *thr, duk_tval *tv) {
	if (DUK_TVAL_IS_HEAP_ALLOCATED(tv)) {
		duk_heaphdr *h = DUK_TVAL_GET_HEAPHDR(tv);
		duk_debug_write_heapptr(thr, h);
	} else {
		duk_debug_write_tval(thr, tv);
	}
}
#endif  /* DUK_USE_DEBUGGER_DUMPHEAP */

/*
 *  Debug connection message write helpers
 */

#if 0  /* unused */
DUK_INTERNAL void duk_debug_write_request(duk_hthread *thr, duk_small_uint_t command) {
	duk_debug_write_byte(thr, DUK_DBG_IB_REQUEST);
	duk_debug_write_int(thr, command);
}
#endif

DUK_INTERNAL void duk_debug_write_reply(duk_hthread *thr) {
	duk_debug_write_byte(thr, DUK_DBG_IB_REPLY);
}

DUK_INTERNAL void duk_debug_write_error_eom(duk_hthread *thr, duk_small_uint_t err_code, const char *msg) {
	/* Allow NULL 'msg' */
	duk_debug_write_byte(thr, DUK_DBG_IB_ERROR);
	duk_debug_write_int(thr, (duk_int32_t) err_code);
	duk_debug_write_cstring(thr, msg);
	duk_debug_write_eom(thr);
}

DUK_INTERNAL void duk_debug_write_notify(duk_hthread *thr, duk_small_uint_t command) {
	duk_debug_write_byte(thr, DUK_DBG_IB_NOTIFY);
	duk_debug_write_int(thr, (duk_int32_t) command);
}

DUK_INTERNAL void duk_debug_write_eom(duk_hthread *thr) {
	duk_debug_write_byte(thr, DUK_DBG_IB_EOM);

	/* As an initial implementation, write flush after every EOM (and the
	 * version identifier).  A better implementation would flush only when
	 * Duktape is finished processing messages so that a flush only happens
	 * after all outbound messages are finished on that occasion.
	 */
	duk_debug_write_flush(thr);
}

/*
 *  Status message and helpers
 */

DUK_INTERNAL duk_uint_fast32_t duk_debug_curr_line(duk_hthread *thr) {
	duk_activation *act;
	duk_uint_fast32_t line;
	duk_uint_fast32_t pc;

	act = thr->callstack_curr;
	if (act == NULL) {
		return 0;
	}

	/* We're conceptually between two opcodes; act->pc indicates the next
	 * instruction to be executed.  This is usually the correct pc/line to
	 * indicate in Status.  (For the 'debugger' statement this now reports
	 * the pc/line after the debugger statement because the debugger opcode
	 * has already been executed.)
	 */

	pc = duk_hthread_get_act_curr_pc(thr, act);

	/* XXX: this should be optimized to be a raw query and avoid valstack
	 * operations if possible.
	 */
	duk_push_tval(thr, &act->tv_func);
	line = duk_hobject_pc2line_query(thr, -1, pc);
	duk_pop(thr);
	return line;
}

DUK_INTERNAL void duk_debug_send_status(duk_hthread *thr) {
	duk_activation *act;

	duk_debug_write_notify(thr, DUK_DBG_CMD_STATUS);
	duk_debug_write_int(thr, (DUK_HEAP_HAS_DEBUGGER_PAUSED(thr->heap) ? 1 : 0));

	act = thr->callstack_curr;
	if (act == NULL) {
		duk_debug_write_undefined(thr);
		duk_debug_write_undefined(thr);
		duk_debug_write_int(thr, 0);
		duk_debug_write_int(thr, 0);
	} else {
		duk_push_tval(thr, &act->tv_func);
		duk_get_prop_literal(thr, -1, "fileName");
		duk__debug_write_hstring_safe_top(thr);
		duk_get_prop_literal(thr, -2, "name");
		duk__debug_write_hstring_safe_top(thr);
		duk_pop_3(thr);
		/* Report next pc/line to be executed. */
		duk_debug_write_uint(thr, (duk_uint32_t) duk_debug_curr_line(thr));
		duk_debug_write_uint(thr, (duk_uint32_t) duk_hthread_get_act_curr_pc(thr, act));
	}

	duk_debug_write_eom(thr);
}

#if defined(DUK_USE_DEBUGGER_THROW_NOTIFY)
DUK_INTERNAL void duk_debug_send_throw(duk_hthread *thr, duk_bool_t fatal) {
	/*
	 *  NFY <int: 5> <int: fatal> <str: msg> <str: filename> <int: linenumber> EOM
	 */

	duk_activation *act;
	duk_uint32_t pc;

	DUK_ASSERT(thr->valstack_top > thr->valstack);  /* At least: ... [err] */

	duk_debug_write_notify(thr, DUK_DBG_CMD_THROW);
	duk_debug_write_int(thr, (duk_int32_t) fatal);

	/* Report thrown value to client coerced to string */
	duk_dup_top(thr);
	duk__debug_write_hstring_safe_top(thr);
	duk_pop(thr);

	if (duk_is_error(thr, -1)) {
		/* Error instance, use augmented error data directly */
		duk_get_prop_stridx_short(thr, -1, DUK_STRIDX_FILE_NAME);
		duk__debug_write_hstring_safe_top(thr);
		duk_get_prop_stridx_short(thr, -2, DUK_STRIDX_LINE_NUMBER);
		duk_debug_write_uint(thr, duk_get_uint(thr, -1));
		duk_pop_2(thr);
	} else {
		/* For anything other than an Error instance, we calculate the
		 * error location directly from the current activation if one
		 * exists.
		 */
		act = thr->callstack_curr;
		if (act != NULL) {
			duk_push_tval(thr, &act->tv_func);
			duk_get_prop_literal(thr, -1, "fileName");
			duk__debug_write_hstring_safe_top(thr);
			pc = (duk_uint32_t) duk_hthread_get_act_prev_pc(thr, act);
			duk_debug_write_uint(thr, (duk_uint32_t) duk_hobject_pc2line_query(thr, -2, pc));
			duk_pop_2(thr);
		} else {
			/* Can happen if duk_throw() is called on an empty
			 * callstack.
			 */
			duk_debug_write_cstring(thr, "");
			duk_debug_write_uint(thr, 0);
		}
	}

	duk_debug_write_eom(thr);
}
#endif  /* DUK_USE_DEBUGGER_THROW_NOTIFY */

/*
 *  Debug message processing
 */

/* Skip dvalue. */
DUK_LOCAL duk_bool_t duk__debug_skip_dvalue(duk_hthread *thr) {
	duk_uint8_t x;
	duk_uint32_t len;

	x = duk_debug_read_byte(thr);

	if (x >= 0xc0) {
		duk_debug_skip_byte(thr);
		return 0;
	}
	if (x >= 0x80) {
		return 0;
	}
	if (x >= 0x60) {
		duk_debug_skip_bytes(thr, (duk_size_t) (x - 0x60));
		return 0;
	}
	switch(x) {
	case DUK_DBG_IB_EOM:
		return 1;  /* Return 1: got EOM */
	case DUK_DBG_IB_REQUEST:
	case DUK_DBG_IB_REPLY:
	case DUK_DBG_IB_ERROR:
	case DUK_DBG_IB_NOTIFY:
		break;
	case DUK_DBG_IB_INT4:
		(void) duk__debug_read_uint32_raw(thr);
		break;
	case DUK_DBG_IB_STR4:
	case DUK_DBG_IB_BUF4:
		len = duk__debug_read_uint32_raw(thr);
		duk_debug_skip_bytes(thr, len);
		break;
	case DUK_DBG_IB_STR2:
	case DUK_DBG_IB_BUF2:
		len = duk__debug_read_uint16_raw(thr);
		duk_debug_skip_bytes(thr, len);
		break;
	case DUK_DBG_IB_UNUSED:
	case DUK_DBG_IB_UNDEFINED:
	case DUK_DBG_IB_NULL:
	case DUK_DBG_IB_TRUE:
	case DUK_DBG_IB_FALSE:
		break;
	case DUK_DBG_IB_NUMBER:
		duk_debug_skip_bytes(thr, 8);
		break;
	case DUK_DBG_IB_OBJECT:
		duk_debug_skip_byte(thr);
		len = duk_debug_read_byte(thr);
		duk_debug_skip_bytes(thr, len);
		break;
	case DUK_DBG_IB_POINTER:
	case DUK_DBG_IB_HEAPPTR:
		len = duk_debug_read_byte(thr);
		duk_debug_skip_bytes(thr, len);
		break;
	case DUK_DBG_IB_LIGHTFUNC:
		duk_debug_skip_bytes(thr, 2);
		len = duk_debug_read_byte(thr);
		duk_debug_skip_bytes(thr, len);
		break;
	default:
		goto fail;
	}

	return 0;

 fail:
	DUK__SET_CONN_BROKEN(thr, 1);
	return 1;  /* Pretend like we got EOM */
}

/* Skip dvalues to EOM. */
DUK_LOCAL void duk__debug_skip_to_eom(duk_hthread *thr) {
	for (;;) {
		if (duk__debug_skip_dvalue(thr)) {
			break;
		}
	}
}

/* Read and validate a call stack index.  If index is invalid, write out an
 * error message and return zero.
 */
DUK_LOCAL duk_int32_t duk__debug_read_validate_csindex(duk_hthread *thr) {
	duk_int32_t level;
	level = duk_debug_read_int(thr);
	if (level >= 0 || -level > (duk_int32_t) thr->callstack_top) {
		duk_debug_write_error_eom(thr, DUK_DBG_ERR_NOTFOUND, "invalid callstack index");
		return 0;  /* zero indicates failure */
	}
	return level;
}

/* Read a call stack index and lookup the corresponding duk_activation.
 * If index is invalid, write out an error message and return NULL.
 */
DUK_LOCAL duk_activation *duk__debug_read_level_get_activation(duk_hthread *thr) {
	duk_activation *act;
	duk_int32_t level;

	level = duk_debug_read_int(thr);
	act = duk_hthread_get_activation_for_level(thr, level);
	if (act == NULL) {
		duk_debug_write_error_eom(thr, DUK_DBG_ERR_NOTFOUND, "invalid callstack index");
	}
	return act;
}

/*
 *  Simple commands
 */

DUK_LOCAL void duk__debug_handle_basic_info(duk_hthread *thr, duk_heap *heap) {
	DUK_UNREF(heap);
	DUK_D(DUK_DPRINT("debug command Version"));

	duk_debug_write_reply(thr);
	duk_debug_write_int(thr, DUK_VERSION);
	duk_debug_write_cstring(thr, DUK_GIT_DESCRIBE);
	duk_debug_write_cstring(thr, DUK_USE_TARGET_INFO);
#if defined(DUK_USE_DOUBLE_LE)
	duk_debug_write_int(thr, 1);
#elif defined(DUK_USE_DOUBLE_ME)
	duk_debug_write_int(thr, 2);
#elif defined(DUK_USE_DOUBLE_BE)
	duk_debug_write_int(thr, 3);
#else
	duk_debug_write_int(thr, 0);
#endif
	duk_debug_write_int(thr, (duk_int_t) sizeof(void *));
	duk_debug_write_eom(thr);
}

DUK_LOCAL void duk__debug_handle_trigger_status(duk_hthread *thr, duk_heap *heap) {
	DUK_UNREF(heap);
	DUK_D(DUK_DPRINT("debug command TriggerStatus"));

	duk_debug_write_reply(thr);
	duk_debug_write_eom(thr);
	heap->dbg_state_dirty = 1;
}

DUK_LOCAL void duk__debug_handle_pause(duk_hthread *thr, duk_heap *heap) {
	DUK_D(DUK_DPRINT("debug command Pause"));
	duk_debug_set_paused(heap);
	duk_debug_write_reply(thr);
	duk_debug_write_eom(thr);
}

DUK_LOCAL void duk__debug_handle_resume(duk_hthread *thr, duk_heap *heap) {
	duk_small_uint_t pause_flags;

	DUK_D(DUK_DPRINT("debug command Resume"));

	duk_debug_clear_paused(heap);

	pause_flags = 0;
#if 0  /* manual testing */
	pause_flags |= DUK_PAUSE_FLAG_ONE_OPCODE;
	pause_flags |= DUK_PAUSE_FLAG_CAUGHT_ERROR;
	pause_flags |= DUK_PAUSE_FLAG_UNCAUGHT_ERROR;
#endif
#if defined(DUK_USE_DEBUGGER_PAUSE_UNCAUGHT)
	pause_flags |= DUK_PAUSE_FLAG_UNCAUGHT_ERROR;
#endif

	duk__debug_set_pause_state(thr, heap, pause_flags);

	duk_debug_write_reply(thr);
	duk_debug_write_eom(thr);
}

DUK_LOCAL void duk__debug_handle_step(duk_hthread *thr, duk_heap *heap, duk_int32_t cmd) {
	duk_small_uint_t pause_flags;

	DUK_D(DUK_DPRINT("debug command StepInto/StepOver/StepOut: %d", (int) cmd));

	if (cmd == DUK_DBG_CMD_STEPINTO) {
		pause_flags = DUK_PAUSE_FLAG_LINE_CHANGE |
		              DUK_PAUSE_FLAG_FUNC_ENTRY |
		              DUK_PAUSE_FLAG_FUNC_EXIT;
	} else if (cmd == DUK_DBG_CMD_STEPOVER) {
		pause_flags = DUK_PAUSE_FLAG_LINE_CHANGE |
		              DUK_PAUSE_FLAG_FUNC_EXIT;
	} else {
		DUK_ASSERT(cmd == DUK_DBG_CMD_STEPOUT);
		pause_flags = DUK_PAUSE_FLAG_FUNC_EXIT;
	}
#if defined(DUK_USE_DEBUGGER_PAUSE_UNCAUGHT)
	pause_flags |= DUK_PAUSE_FLAG_UNCAUGHT_ERROR;
#endif

	/* If current activation doesn't have line information, line-based
	 * pause flags are automatically disabled.  As a result, e.g.
	 * StepInto will then pause on (native) function entry or exit.
	 */
	duk_debug_clear_paused(heap);
	duk__debug_set_pause_state(thr, heap, pause_flags);

	duk_debug_write_reply(thr);
	duk_debug_write_eom(thr);
}

DUK_LOCAL void duk__debug_handle_list_break(duk_hthread *thr, duk_heap *heap) {
	duk_small_int_t i;

	DUK_D(DUK_DPRINT("debug command ListBreak"));
	duk_debug_write_reply(thr);
	for (i = 0; i < (duk_small_int_t) heap->dbg_breakpoint_count; i++) {
		duk_debug_write_hstring(thr, heap->dbg_breakpoints[i].filename);
		duk_debug_write_uint(thr, (duk_uint32_t) heap->dbg_breakpoints[i].line);
	}
	duk_debug_write_eom(thr);
}

DUK_LOCAL void duk__debug_handle_add_break(duk_hthread *thr, duk_heap *heap) {
	duk_hstring *filename;
	duk_uint32_t linenumber;
	duk_small_int_t idx;

	DUK_UNREF(heap);

	filename = duk_debug_read_hstring(thr);
	linenumber = (duk_uint32_t) duk_debug_read_int(thr);
	DUK_D(DUK_DPRINT("debug command AddBreak: %!O:%ld", (duk_hobject *) filename, (long) linenumber));
	idx = duk_debug_add_breakpoint(thr, filename, linenumber);
	if (idx >= 0) {
		duk_debug_write_reply(thr);
		duk_debug_write_int(thr, (duk_int32_t) idx);
		duk_debug_write_eom(thr);
	} else {
		duk_debug_write_error_eom(thr, DUK_DBG_ERR_TOOMANY, "no space for breakpoint");
	}
}

DUK_LOCAL void duk__debug_handle_del_break(duk_hthread *thr, duk_heap *heap) {
	duk_small_uint_t idx;

	DUK_UNREF(heap);

	DUK_D(DUK_DPRINT("debug command DelBreak"));
	idx = (duk_small_uint_t) duk_debug_read_int(thr);
	if (duk_debug_remove_breakpoint(thr, idx)) {
		duk_debug_write_reply(thr);
		duk_debug_write_eom(thr);
	} else {
		duk_debug_write_error_eom(thr, DUK_DBG_ERR_NOTFOUND, "invalid breakpoint index");
	}
}

DUK_LOCAL void duk__debug_handle_get_var(duk_hthread *thr, duk_heap *heap) {
	duk_activation *act;
	duk_hstring *str;
	duk_bool_t rc;

	DUK_UNREF(heap);
	DUK_D(DUK_DPRINT("debug command GetVar"));

	act = duk__debug_read_level_get_activation(thr);
	if (act == NULL) {
		return;
	}
	str = duk_debug_read_hstring(thr);  /* push to stack */
	DUK_ASSERT(str != NULL);

	rc = duk_js_getvar_activation(thr, act, str, 0);

	duk_debug_write_reply(thr);
	if (rc) {
		duk_debug_write_int(thr, 1);
		DUK_ASSERT(duk_get_tval(thr, -2) != NULL);
		duk_debug_write_tval(thr, duk_get_tval(thr, -2));
	} else {
		duk_debug_write_int(thr, 0);
		duk_debug_write_unused(thr);
	}
	duk_debug_write_eom(thr);
}

DUK_LOCAL void duk__debug_handle_put_var(duk_hthread *thr, duk_heap *heap) {
	duk_activation *act;
	duk_hstring *str;
	duk_tval *tv;

	DUK_UNREF(heap);
	DUK_D(DUK_DPRINT("debug command PutVar"));

	act = duk__debug_read_level_get_activation(thr);
	if (act == NULL) {
		return;
	}
	str = duk_debug_read_hstring(thr);  /* push to stack */
	DUK_ASSERT(str != NULL);
	tv = duk_debug_read_tval(thr);
	if (tv == NULL) {
		/* detached */
		return;
	}

	duk_js_putvar_activation(thr, act, str, tv, 0);

	/* XXX: Current putvar implementation doesn't have a success flag,
	 * add one and send to debug client?
	 */
	duk_debug_write_reply(thr);
	duk_debug_write_eom(thr);
}

DUK_LOCAL void duk__debug_handle_get_call_stack(duk_hthread *thr, duk_heap *heap) {
	duk_hthread *curr_thr = thr;
	duk_activation *curr_act;
	duk_uint_fast32_t pc;
	duk_uint_fast32_t line;

	DUK_ASSERT(thr != NULL);
	DUK_UNREF(heap);

	duk_debug_write_reply(thr);
	while (curr_thr != NULL) {
		for (curr_act = curr_thr->callstack_curr; curr_act != NULL; curr_act = curr_act->parent) {
			/* PC/line semantics here are:
			 *   - For callstack top we're conceptually between two
			 *     opcodes and current PC indicates next line to
			 *     execute, so report that (matches Status).
			 *   - For other activations we're conceptually still
			 *     executing the instruction at PC-1, so report that
			 *     (matches error stacktrace behavior).
			 *   - See: https://github.com/svaarala/duktape/issues/281
			 */

			/* XXX: optimize to use direct reads, i.e. avoid
			 * value stack operations.
			 */
			duk_push_tval(thr, &curr_act->tv_func);
			duk_get_prop_stridx_short(thr, -1, DUK_STRIDX_FILE_NAME);
			duk__debug_write_hstring_safe_top(thr);
			duk_get_prop_stridx_short(thr, -2, DUK_STRIDX_NAME);
			duk__debug_write_hstring_safe_top(thr);
			pc = duk_hthread_get_act_curr_pc(thr, curr_act);
			if (curr_act != curr_thr->callstack_curr && pc > 0) {
				pc--;
			}
			line = duk_hobject_pc2line_query(thr, -3, pc);
			duk_debug_write_uint(thr, (duk_uint32_t) line);
			duk_debug_write_uint(thr, (duk_uint32_t) pc);
			duk_pop_3(thr);
		}
		curr_thr = curr_thr->resumer;
	}
	/* SCANBUILD: warning about 'thr' potentially being NULL here,
	 * warning is incorrect because thr != NULL always here.
	 */
	duk_debug_write_eom(thr);
}

DUK_LOCAL void duk__debug_handle_get_locals(duk_hthread *thr, duk_heap *heap) {
	duk_activation *act;
	duk_hstring *varname;

	DUK_UNREF(heap);

	act = duk__debug_read_level_get_activation(thr);
	if (act == NULL) {
		return;
	}

	duk_debug_write_reply(thr);

	/* XXX: several nice-to-have improvements here:
	 *   - Use direct reads avoiding value stack operations
	 *   - Avoid triggering getters, indicate getter values to debug client
	 *   - If side effects are possible, add error catching
	 */

	if (DUK_TVAL_IS_OBJECT(&act->tv_func)) {
		duk_hobject *h_func = DUK_TVAL_GET_OBJECT(&act->tv_func);
		duk_hobject *h_varmap;

		h_varmap = duk_hobject_get_varmap(thr, h_func);
		if (h_varmap != NULL) {
			duk_push_hobject(thr, h_varmap);
			duk_enum(thr, -1, 0 /*enum_flags*/);
			while (duk_next(thr, -1 /*enum_index*/, 0 /*get_value*/)) {
				varname = duk_known_hstring(thr, -1);

				duk_js_getvar_activation(thr, act, varname, 0 /*throw_flag*/);
				/* [ ... func varmap enum key value this ] */
				duk_debug_write_hstring(thr, duk_get_hstring(thr, -3));
				duk_debug_write_tval(thr, duk_get_tval(thr, -2));
				duk_pop_3(thr);  /* -> [ ... func varmap enum ] */
			}
		} else {
			DUK_D(DUK_DPRINT("varmap missing in GetLocals, ignore"));
		}
	} else {
		DUK_D(DUK_DPRINT("varmap is not an object in GetLocals, ignore"));
	}

	duk_debug_write_eom(thr);
}

DUK_LOCAL void duk__debug_handle_eval(duk_hthread *thr, duk_heap *heap) {
	duk_small_uint_t call_flags;
	duk_int_t call_ret;
	duk_small_int_t eval_err;
	duk_bool_t direct_eval;
	duk_int32_t level;
	duk_idx_t idx_func;

	DUK_UNREF(heap);

	DUK_D(DUK_DPRINT("debug command Eval"));

	/* The eval code is executed within the lexical environment of a specified
	 * activation.  For now, use global object eval() function, with the eval
	 * considered a 'direct call to eval'.
	 *
	 * Callstack index for debug commands only affects scope -- the callstack
	 * as seen by, e.g. Duktape.act() will be the same regardless.
	 */

	/* nargs == 2 so we can pass a callstack index to eval(). */
	idx_func = duk_get_top(thr);
	duk_push_c_function(thr, duk_bi_global_object_eval, 2 /*nargs*/);
	duk_push_undefined(thr);  /* 'this' binding shouldn't matter here */

	/* Read callstack index, if non-null. */
	if (duk_debug_peek_byte(thr) == DUK_DBG_IB_NULL) {
		direct_eval = 0;
		level = -1;  /* Not needed, but silences warning. */
		(void) duk_debug_read_byte(thr);
	} else {
		direct_eval = 1;
		level = duk__debug_read_validate_csindex(thr);
		if (level == 0) {
			return;
		}
	}

	DUK_ASSERT(!direct_eval ||
	           (level < 0 && -level <= (duk_int32_t) thr->callstack_top));

	(void) duk_debug_read_hstring(thr);
	if (direct_eval) {
		duk_push_int(thr, level - 1);  /* compensate for eval() call */
	}

	/* [ ... eval "eval" eval_input level? ] */

	call_flags = 0;
	if (direct_eval) {
		duk_activation *act;
		duk_hobject *fun;

		act = duk_hthread_get_activation_for_level(thr, level);
		if (act != NULL) {
			fun = DUK_ACT_GET_FUNC(act);
			if (fun != NULL && DUK_HOBJECT_IS_COMPFUNC(fun)) {
				/* Direct eval requires that there's a current
				 * activation and it is an ECMAScript function.
				 * When Eval is executed from e.g. cooperate API
				 * call we'll need to do an indirect eval instead.
				 */
				call_flags |= DUK_CALL_FLAG_DIRECT_EVAL;
			}
		}
	}

	call_ret = duk_pcall_method_flags(thr, duk_get_top(thr) - (idx_func + 2), call_flags);

	if (call_ret == DUK_EXEC_SUCCESS) {
		eval_err = 0;
		/* Use result value as is. */
	} else {
		/* For errors a string coerced result is most informative
		 * right now, as the debug client doesn't have the capability
		 * to traverse the error object.
		 */
		eval_err = 1;
		duk_safe_to_string(thr, -1);
	}

	/* [ ... result ] */

	duk_debug_write_reply(thr);
	duk_debug_write_int(thr, (duk_int32_t) eval_err);
	DUK_ASSERT(duk_get_tval(thr, -1) != NULL);
	duk_debug_write_tval(thr, duk_get_tval(thr, -1));
	duk_debug_write_eom(thr);
}

DUK_LOCAL void duk__debug_handle_detach(duk_hthread *thr, duk_heap *heap) {
	DUK_UNREF(heap);
	DUK_D(DUK_DPRINT("debug command Detach"));

	duk_debug_write_reply(thr);
	duk_debug_write_eom(thr);

	DUK_D(DUK_DPRINT("debug connection detached, mark broken"));
	DUK__SET_CONN_BROKEN(thr, 0);  /* not an error */
}

DUK_LOCAL void duk__debug_handle_apprequest(duk_hthread *thr, duk_heap *heap) {
	duk_idx_t old_top;

	DUK_D(DUK_DPRINT("debug command AppRequest"));

	old_top = duk_get_top(thr);  /* save stack top */

	if (heap->dbg_request_cb != NULL) {
		duk_idx_t nrets;
		duk_idx_t nvalues = 0;
		duk_idx_t top, idx;

		/* Read tvals from the message and push them onto the valstack,
		 * then call the request callback to process the request.
		 */
		while (duk_debug_peek_byte(thr) != DUK_DBG_IB_EOM) {
			duk_tval *tv;
			if (!duk_check_stack(thr, 1)) {
				DUK_D(DUK_DPRINT("failed to allocate space for request dvalue(s)"));
				goto fail;
			}
			tv = duk_debug_read_tval(thr);  /* push to stack */
			if (tv == NULL) {
				/* detached */
				return;
			}
			nvalues++;
		}
		DUK_ASSERT(duk_get_top(thr) == old_top + nvalues);

		/* Request callback should push values for reply to client onto valstack */
		DUK_D(DUK_DPRINT("calling into AppRequest request_cb with nvalues=%ld, old_top=%ld, top=%ld",
		                 (long) nvalues, (long) old_top, (long) duk_get_top(thr)));
		nrets = heap->dbg_request_cb(thr, heap->dbg_udata, nvalues);
		DUK_D(DUK_DPRINT("returned from AppRequest request_cb; nvalues=%ld -> nrets=%ld, old_top=%ld, top=%ld",
		                 (long) nvalues, (long) nrets, (long) old_top, (long) duk_get_top(thr)));
		if (nrets >= 0) {
			DUK_ASSERT(duk_get_top(thr) >= old_top + nrets);
			if (duk_get_top(thr) < old_top + nrets) {
				DUK_D(DUK_DPRINT("AppRequest callback doesn't match value stack configuration, "
				                 "top=%ld < old_top=%ld + nrets=%ld; "
				                 "this might mean it's unsafe to continue!",
				                 (long) duk_get_top(thr), (long) old_top, (long) nrets));
				goto fail;
			}

			/* Reply with tvals pushed by request callback */
			duk_debug_write_byte(thr, DUK_DBG_IB_REPLY);
			top = duk_get_top(thr);
			for (idx = top - nrets; idx < top; idx++) {
				duk_debug_write_tval(thr, DUK_GET_TVAL_POSIDX(thr, idx));
			}
			duk_debug_write_eom(thr);
		} else {
			DUK_ASSERT(duk_get_top(thr) >= old_top + 1);
			if (duk_get_top(thr) < old_top + 1) {
				DUK_D(DUK_DPRINT("request callback return value doesn't match value stack configuration"));
				goto fail;
			}
			duk_debug_write_error_eom(thr, DUK_DBG_ERR_APPLICATION, duk_get_string(thr, -1));
		}

		duk_set_top(thr, old_top);  /* restore stack top */
	} else {
		DUK_D(DUK_DPRINT("no request callback, treat AppRequest as unsupported"));
		duk_debug_write_error_eom(thr, DUK_DBG_ERR_UNSUPPORTED, "AppRequest unsupported by target");
	}

	return;

 fail:
	duk_set_top(thr, old_top);  /* restore stack top */
	DUK__SET_CONN_BROKEN(thr, 1);
}

/*
 *  DumpHeap command
 */

#if defined(DUK_USE_DEBUGGER_DUMPHEAP)
/* XXX: this has some overlap with object inspection; remove this and make
 * DumpHeap return lists of heapptrs instead?
 */
DUK_LOCAL void duk__debug_dump_heaphdr(duk_hthread *thr, duk_heap *heap, duk_heaphdr *hdr) {
	DUK_UNREF(heap);

	duk_debug_write_heapptr(thr, hdr);
	duk_debug_write_uint(thr, (duk_uint32_t) DUK_HEAPHDR_GET_TYPE(hdr));
	duk_debug_write_uint(thr, (duk_uint32_t) DUK_HEAPHDR_GET_FLAGS_RAW(hdr));
#if defined(DUK_USE_REFERENCE_COUNTING)
	duk_debug_write_uint(thr, (duk_uint32_t) DUK_HEAPHDR_GET_REFCOUNT(hdr));
#else
	duk_debug_write_int(thr, (duk_int32_t) -1);
#endif

	switch (DUK_HEAPHDR_GET_TYPE(hdr)) {
	case DUK_HTYPE_STRING: {
		duk_hstring *h = (duk_hstring *) hdr;

		duk_debug_write_uint(thr, (duk_uint32_t) DUK_HSTRING_GET_BYTELEN(h));
		duk_debug_write_uint(thr, (duk_uint32_t) DUK_HSTRING_GET_CHARLEN(h));
		duk_debug_write_uint(thr, (duk_uint32_t) DUK_HSTRING_GET_HASH(h));
		duk_debug_write_hstring(thr, h);
		break;
	}
	case DUK_HTYPE_OBJECT: {
		duk_hobject *h = (duk_hobject *) hdr;
		duk_hstring *k;
		duk_uint_fast32_t i;

		duk_debug_write_uint(thr, (duk_uint32_t) DUK_HOBJECT_GET_CLASS_NUMBER(h));
		duk_debug_write_heapptr(thr, (duk_heaphdr *) DUK_HOBJECT_GET_PROTOTYPE(heap, h));
		duk_debug_write_uint(thr, (duk_uint32_t) DUK_HOBJECT_GET_ESIZE(h));
		duk_debug_write_uint(thr, (duk_uint32_t) DUK_HOBJECT_GET_ENEXT(h));
		duk_debug_write_uint(thr, (duk_uint32_t) DUK_HOBJECT_GET_ASIZE(h));
		duk_debug_write_uint(thr, (duk_uint32_t) DUK_HOBJECT_GET_HSIZE(h));

		for (i = 0; i < (duk_uint_fast32_t) DUK_HOBJECT_GET_ENEXT(h); i++) {
			duk_debug_write_uint(thr, (duk_uint32_t) DUK_HOBJECT_E_GET_FLAGS(heap, h, i));
			k = DUK_HOBJECT_E_GET_KEY(heap, h, i);
			duk_debug_write_heapptr(thr, (duk_heaphdr *) k);
			if (k == NULL) {
				duk_debug_write_int(thr, 0);  /* isAccessor */
				duk_debug_write_unused(thr);
				continue;
			}
			if (DUK_HOBJECT_E_SLOT_IS_ACCESSOR(heap, h, i)) {
				duk_debug_write_int(thr, 1);  /* isAccessor */
				duk_debug_write_heapptr(thr, (duk_heaphdr *) DUK_HOBJECT_E_GET_VALUE_PTR(heap, h, i)->a.get);
				duk_debug_write_heapptr(thr, (duk_heaphdr *) DUK_HOBJECT_E_GET_VALUE_PTR(heap, h, i)->a.set);
			} else {
				duk_debug_write_int(thr, 0);  /* isAccessor */

				duk__debug_write_tval_heapptr(thr, &DUK_HOBJECT_E_GET_VALUE_PTR(heap, h, i)->v);
			}
		}

		for (i = 0; i < (duk_uint_fast32_t) DUK_HOBJECT_GET_ASIZE(h); i++) {
			/* Note: array dump will include elements beyond
			 * 'length'.
			 */
			duk__debug_write_tval_heapptr(thr, DUK_HOBJECT_A_GET_VALUE_PTR(heap, h, i));
		}
		break;
	}
	case DUK_HTYPE_BUFFER: {
		duk_hbuffer *h = (duk_hbuffer *) hdr;

		duk_debug_write_uint(thr, (duk_uint32_t) DUK_HBUFFER_GET_SIZE(h));
		duk_debug_write_buffer(thr, (const char *) DUK_HBUFFER_GET_DATA_PTR(heap, h), (duk_size_t) DUK_HBUFFER_GET_SIZE(h));
		break;
	}
	default: {
		DUK_D(DUK_DPRINT("invalid htype: %d", (int) DUK_HEAPHDR_GET_TYPE(hdr)));
	}
	}
}

DUK_LOCAL void duk__debug_dump_heap_allocated(duk_hthread *thr, duk_heap *heap) {
	duk_heaphdr *hdr;

	hdr = heap->heap_allocated;
	while (hdr != NULL) {
		duk__debug_dump_heaphdr(thr, heap, hdr);
		hdr = DUK_HEAPHDR_GET_NEXT(heap, hdr);
	}
}

DUK_LOCAL void duk__debug_dump_strtab(duk_hthread *thr, duk_heap *heap) {
	duk_uint32_t i;
	duk_hstring *h;

	for (i = 0; i < heap->st_size; i++) {
#if defined(DUK_USE_STRTAB_PTRCOMP)
		h = DUK_USE_HEAPPTR_DEC16((heap)->heap_udata, heap->strtable16[i]);
#else
		h = heap->strtable[i];
#endif
		while (h != NULL) {
			duk__debug_dump_heaphdr(thr, heap, (duk_heaphdr *) h);
			h = h->hdr.h_next;
		}
	}
}

DUK_LOCAL void duk__debug_handle_dump_heap(duk_hthread *thr, duk_heap *heap) {
	DUK_D(DUK_DPRINT("debug command DumpHeap"));

	duk_debug_write_reply(thr);
	duk__debug_dump_heap_allocated(thr, heap);
	duk__debug_dump_strtab(thr, heap);
	duk_debug_write_eom(thr);
}
#endif  /* DUK_USE_DEBUGGER_DUMPHEAP */

DUK_LOCAL void duk__debug_handle_get_bytecode(duk_hthread *thr, duk_heap *heap) {
	duk_activation *act;
	duk_hcompfunc *fun = NULL;
	duk_size_t i, n;
	duk_tval *tv;
	duk_hobject **fn;
	duk_int32_t level = -1;
	duk_uint8_t ibyte;

	DUK_UNREF(heap);

	DUK_D(DUK_DPRINT("debug command GetBytecode"));

	ibyte = duk_debug_peek_byte(thr);
	if (ibyte != DUK_DBG_IB_EOM) {
		tv = duk_debug_read_tval(thr);
		if (tv == NULL) {
			/* detached */
			return;
		}
		if (DUK_TVAL_IS_OBJECT(tv)) {
			/* tentative, checked later */
			fun = (duk_hcompfunc *) DUK_TVAL_GET_OBJECT(tv);
			DUK_ASSERT(fun != NULL);
		} else if (DUK_TVAL_IS_NUMBER(tv)) {
			level = (duk_int32_t) DUK_TVAL_GET_NUMBER(tv);
		} else {
			DUK_D(DUK_DPRINT("invalid argument to GetBytecode: %!T", tv));
			goto fail_args;
		}
	}

	if (fun == NULL) {
		act = duk_hthread_get_activation_for_level(thr, level);
		if (act == NULL) {
			goto fail_index;
		}
		fun = (duk_hcompfunc *) DUK_ACT_GET_FUNC(act);
	}

	if (fun == NULL || !DUK_HOBJECT_IS_COMPFUNC((duk_hobject *) fun)) {
		DUK_D(DUK_DPRINT("invalid argument to GetBytecode: %!O", fun));
		goto fail_args;
	}
	DUK_ASSERT(fun != NULL && DUK_HOBJECT_IS_COMPFUNC((duk_hobject *) fun));

	duk_debug_write_reply(thr);
	n = DUK_HCOMPFUNC_GET_CONSTS_COUNT(heap, fun);
	duk_debug_write_int(thr, (duk_int32_t) n);
	tv = DUK_HCOMPFUNC_GET_CONSTS_BASE(heap, fun);
	for (i = 0; i < n; i++) {
		duk_debug_write_tval(thr, tv);
		tv++;
	}
	n = DUK_HCOMPFUNC_GET_FUNCS_COUNT(heap, fun);
	duk_debug_write_int(thr, (duk_int32_t) n);
	fn = DUK_HCOMPFUNC_GET_FUNCS_BASE(heap, fun);
	for (i = 0; i < n; i++) {
		duk_debug_write_hobject(thr, *fn);
		fn++;
	}
	duk_debug_write_string(thr,
	                       (const char *) DUK_HCOMPFUNC_GET_CODE_BASE(heap, fun),
	                       (duk_size_t) DUK_HCOMPFUNC_GET_CODE_SIZE(heap, fun));
	duk_debug_write_eom(thr);
	return;

 fail_args:
	duk_debug_write_error_eom(thr, DUK_DBG_ERR_UNKNOWN, "invalid argument");
	return;

 fail_index:
	duk_debug_write_error_eom(thr, DUK_DBG_ERR_NOTFOUND, "invalid callstack index");
	return;
}

/*
 *  Object inspection commands: GetHeapObjInfo, GetObjPropDesc,
 *  GetObjPropDescRange
 */

#if defined(DUK_USE_DEBUGGER_INSPECT)

#if 0 /* pruned */
DUK_LOCAL const char * const duk__debug_getinfo_heaphdr_keys[] = {
	"reachable",
	"temproot",
	"finalizable",
	"finalized",
	"readonly"
	/* NULL not needed here */
};
DUK_LOCAL duk_uint_t duk__debug_getinfo_heaphdr_masks[] = {
	DUK_HEAPHDR_FLAG_REACHABLE,
	DUK_HEAPHDR_FLAG_TEMPROOT,
	DUK_HEAPHDR_FLAG_FINALIZABLE,
	DUK_HEAPHDR_FLAG_FINALIZED,
	DUK_HEAPHDR_FLAG_READONLY,
	0  /* terminator */
};
#endif
DUK_LOCAL const char * const duk__debug_getinfo_hstring_keys[] = {
#if 0
	"arridx",
	"symbol",
	"hidden",
	"reserved_word",
	"strict_reserved_word",
	"eval_or_arguments",
#endif
	"extdata"
	/* NULL not needed here */
};
DUK_LOCAL duk_uint_t duk__debug_getinfo_hstring_masks[] = {
#if 0
	DUK_HSTRING_FLAG_ARRIDX,
	DUK_HSTRING_FLAG_SYMBOL,
	DUK_HSTRING_FLAG_HIDDEN,
	DUK_HSTRING_FLAG_RESERVED_WORD,
	DUK_HSTRING_FLAG_STRICT_RESERVED_WORD,
	DUK_HSTRING_FLAG_EVAL_OR_ARGUMENTS,
#endif
	DUK_HSTRING_FLAG_EXTDATA,
	0  /* terminator */
};
DUK_LOCAL const char * const duk__debug_getinfo_hobject_keys[] = {
	"extensible",
	"constructable",
	"callable",
	"boundfunc",
	"compfunc",
	"natfunc",
	"bufobj",
	"fastrefs",
	"array_part",
	"strict",
	"notail",
	"newenv",
	"namebinding",
	"createargs",
	"have_finalizer",
	"exotic_array",
	"exotic_stringobj",
	"exotic_arguments",
	"exotic_proxyobj",
	"special_call"
	/* NULL not needed here */
};
DUK_LOCAL duk_uint_t duk__debug_getinfo_hobject_masks[] = {
	DUK_HOBJECT_FLAG_EXTENSIBLE,
	DUK_HOBJECT_FLAG_CONSTRUCTABLE,
	DUK_HOBJECT_FLAG_CALLABLE,
	DUK_HOBJECT_FLAG_BOUNDFUNC,
	DUK_HOBJECT_FLAG_COMPFUNC,
	DUK_HOBJECT_FLAG_NATFUNC,
	DUK_HOBJECT_FLAG_BUFOBJ,
	DUK_HOBJECT_FLAG_FASTREFS,
	DUK_HOBJECT_FLAG_ARRAY_PART,
	DUK_HOBJECT_FLAG_STRICT,
	DUK_HOBJECT_FLAG_NOTAIL,
	DUK_HOBJECT_FLAG_NEWENV,
	DUK_HOBJECT_FLAG_NAMEBINDING,
	DUK_HOBJECT_FLAG_CREATEARGS,
	DUK_HOBJECT_FLAG_HAVE_FINALIZER,
	DUK_HOBJECT_FLAG_EXOTIC_ARRAY,
	DUK_HOBJECT_FLAG_EXOTIC_STRINGOBJ,
	DUK_HOBJECT_FLAG_EXOTIC_ARGUMENTS,
	DUK_HOBJECT_FLAG_EXOTIC_PROXYOBJ,
	DUK_HOBJECT_FLAG_SPECIAL_CALL,
	0  /* terminator */
};
DUK_LOCAL const char * const duk__debug_getinfo_hbuffer_keys[] = {
	"dynamic",
	"external"
	/* NULL not needed here */
};
DUK_LOCAL duk_uint_t duk__debug_getinfo_hbuffer_masks[] = {
	DUK_HBUFFER_FLAG_DYNAMIC,
	DUK_HBUFFER_FLAG_EXTERNAL,
	0  /* terminator */
};

DUK_LOCAL void duk__debug_getinfo_flags_key(duk_hthread *thr, const char *key) {
	duk_debug_write_uint(thr, 0);
	duk_debug_write_cstring(thr, key);
}

DUK_LOCAL void duk__debug_getinfo_prop_uint(duk_hthread *thr, const char *key, duk_uint_t val) {
	duk_debug_write_uint(thr, 0);
	duk_debug_write_cstring(thr, key);
	duk_debug_write_uint(thr, val);
}

DUK_LOCAL void duk__debug_getinfo_prop_int(duk_hthread *thr, const char *key, duk_int_t val) {
	duk_debug_write_uint(thr, 0);
	duk_debug_write_cstring(thr, key);
	duk_debug_write_int(thr, val);
}

DUK_LOCAL void duk__debug_getinfo_prop_bool(duk_hthread *thr, const char *key, duk_bool_t val) {
	duk_debug_write_uint(thr, 0);
	duk_debug_write_cstring(thr, key);
	duk_debug_write_boolean(thr, val);
}

DUK_LOCAL void duk__debug_getinfo_bitmask(duk_hthread *thr, const char * const * keys, duk_uint_t *masks, duk_uint_t flags) {
	const char *key;
	duk_uint_t mask;

	for (;;) {
		mask = *masks++;
		if (mask == 0) {
			break;
		}
		key = *keys++;
		DUK_ASSERT(key != NULL);

		DUK_DD(DUK_DDPRINT("inspect bitmask: key=%s, mask=0x%08lx, flags=0x%08lx", key, (unsigned long) mask, (unsigned long) flags));
		duk__debug_getinfo_prop_bool(thr, key, flags & mask);
	}
}

/* Inspect a property using a virtual index into a conceptual property list
 * consisting of (1) all array part items from [0,a_size[ (even when above
 * .length) and (2) all entry part items from [0,e_next[.  Unused slots are
 * indicated using dvalue 'unused'.
 */
DUK_LOCAL duk_bool_t duk__debug_getprop_index(duk_hthread *thr, duk_heap *heap, duk_hobject *h_obj, duk_uint_t idx) {
	duk_uint_t a_size;
	duk_tval *tv;
	duk_hstring *h_key;
	duk_hobject *h_getset;
	duk_uint_t flags;

	DUK_UNREF(heap);

	a_size = DUK_HOBJECT_GET_ASIZE(h_obj);
	if (idx < a_size) {
		duk_debug_write_uint(thr, DUK_PROPDESC_FLAGS_WEC);
		duk_debug_write_uint(thr, idx);
		tv = DUK_HOBJECT_A_GET_VALUE_PTR(heap, h_obj, idx);
		duk_debug_write_tval(thr, tv);
		return 1;
	}

	idx -= a_size;
	if (idx >= DUK_HOBJECT_GET_ENEXT(h_obj)) {
		return 0;
	}

	h_key = DUK_HOBJECT_E_GET_KEY(heap, h_obj, idx);
	if (h_key == NULL) {
		duk_debug_write_uint(thr, 0);
		duk_debug_write_null(thr);
		duk_debug_write_unused(thr);
		return 1;
	}

	flags = DUK_HOBJECT_E_GET_FLAGS(heap, h_obj, idx);
	if (DUK_HSTRING_HAS_SYMBOL(h_key)) {
		flags |= DUK_DBG_PROPFLAG_SYMBOL;
	}
	if (DUK_HSTRING_HAS_HIDDEN(h_key)) {
		flags |= DUK_DBG_PROPFLAG_HIDDEN;
	}
	duk_debug_write_uint(thr, flags);
	duk_debug_write_hstring(thr, h_key);
	if (flags & DUK_PROPDESC_FLAG_ACCESSOR) {
		h_getset = DUK_HOBJECT_E_GET_VALUE_GETTER(heap, h_obj, idx);
		if (h_getset) {
			duk_debug_write_hobject(thr, h_getset);
		} else {
			duk_debug_write_null(thr);
		}
		h_getset = DUK_HOBJECT_E_GET_VALUE_SETTER(heap, h_obj, idx);
		if (h_getset) {
			duk_debug_write_hobject(thr, h_getset);
		} else {
			duk_debug_write_null(thr);
		}
	} else {
		tv = DUK_HOBJECT_E_GET_VALUE_TVAL_PTR(heap, h_obj, idx);
		duk_debug_write_tval(thr, tv);
	}
	return 1;
}

DUK_LOCAL void duk__debug_handle_get_heap_obj_info(duk_hthread *thr, duk_heap *heap) {
	duk_heaphdr *h;

	DUK_D(DUK_DPRINT("debug command GetHeapObjInfo"));
	DUK_UNREF(heap);

	DUK_ASSERT(sizeof(duk__debug_getinfo_hstring_keys) / sizeof(const char *) == sizeof(duk__debug_getinfo_hstring_masks) / sizeof(duk_uint_t) - 1);
	DUK_ASSERT(sizeof(duk__debug_getinfo_hobject_keys) / sizeof(const char *) == sizeof(duk__debug_getinfo_hobject_masks) / sizeof(duk_uint_t) - 1);
	DUK_ASSERT(sizeof(duk__debug_getinfo_hbuffer_keys) / sizeof(const char *) == sizeof(duk__debug_getinfo_hbuffer_masks) / sizeof(duk_uint_t) - 1);

	h = duk_debug_read_any_ptr(thr);
	if (!h) {
		duk_debug_write_error_eom(thr, DUK_DBG_ERR_UNKNOWN, "invalid target");
		return;
	}

	duk_debug_write_reply(thr);

	/* As with all inspection code, we rely on the debug client providing
	 * a valid, non-stale pointer: there's no portable way to safely
	 * validate the pointer here.
	 */

	duk__debug_getinfo_flags_key(thr, "heapptr");
	duk_debug_write_heapptr(thr, h);

	/* XXX: comes out as signed now */
	duk__debug_getinfo_prop_uint(thr, "heaphdr_flags", (duk_uint_t) DUK_HEAPHDR_GET_FLAGS(h));
	duk__debug_getinfo_prop_uint(thr, "heaphdr_type", (duk_uint_t) DUK_HEAPHDR_GET_TYPE(h));
#if defined(DUK_USE_REFERENCE_COUNTING)
	duk__debug_getinfo_prop_uint(thr, "refcount", (duk_uint_t) DUK_HEAPHDR_GET_REFCOUNT(h));
#endif
#if 0 /* pruned */
	duk__debug_getinfo_bitmask(thr,
	                           duk__debug_getinfo_heaphdr_keys,
	                           duk__debug_getinfo_heaphdr_masks,
	                           DUK_HEAPHDR_GET_FLAGS_RAW(h));
#endif

	switch (DUK_HEAPHDR_GET_TYPE(h)) {
	case DUK_HTYPE_STRING: {
		duk_hstring *h_str;

		h_str = (duk_hstring *) h;
		duk__debug_getinfo_bitmask(thr,
		                           duk__debug_getinfo_hstring_keys,
		                           duk__debug_getinfo_hstring_masks,
		                           DUK_HEAPHDR_GET_FLAGS_RAW(h));
		duk__debug_getinfo_prop_uint(thr, "bytelen", (duk_uint_t) DUK_HSTRING_GET_BYTELEN(h_str));
		duk__debug_getinfo_prop_uint(thr, "charlen", (duk_uint_t) DUK_HSTRING_GET_CHARLEN(h_str));
		duk__debug_getinfo_prop_uint(thr, "hash", (duk_uint_t) DUK_HSTRING_GET_HASH(h_str));
		duk__debug_getinfo_flags_key(thr, "data");
		duk_debug_write_hstring(thr, h_str);
		break;
	}
	case DUK_HTYPE_OBJECT: {
		duk_hobject *h_obj;
		duk_hobject *h_proto;

		h_obj = (duk_hobject *) h;
		h_proto = DUK_HOBJECT_GET_PROTOTYPE(heap, h_obj);

		/* duk_hobject specific fields. */
		duk__debug_getinfo_bitmask(thr,
		                           duk__debug_getinfo_hobject_keys,
		                           duk__debug_getinfo_hobject_masks,
		                           DUK_HEAPHDR_GET_FLAGS_RAW(h));
		duk__debug_getinfo_prop_uint(thr, "class_number", DUK_HOBJECT_GET_CLASS_NUMBER(h_obj));
		duk__debug_getinfo_flags_key(thr, "class_name");
		duk_debug_write_hstring(thr, DUK_HOBJECT_GET_CLASS_STRING(heap, h_obj));
		duk__debug_getinfo_flags_key(thr, "prototype");
		if (h_proto != NULL) {
			duk_debug_write_hobject(thr, h_proto);
		} else {
			duk_debug_write_null(thr);
		}
		duk__debug_getinfo_flags_key(thr, "props");
		duk_debug_write_pointer(thr, (void *) DUK_HOBJECT_GET_PROPS(heap, h_obj));
		duk__debug_getinfo_prop_uint(thr, "e_size", (duk_uint_t) DUK_HOBJECT_GET_ESIZE(h_obj));
		duk__debug_getinfo_prop_uint(thr, "e_next", (duk_uint_t) DUK_HOBJECT_GET_ENEXT(h_obj));
		duk__debug_getinfo_prop_uint(thr, "a_size", (duk_uint_t) DUK_HOBJECT_GET_ASIZE(h_obj));
		duk__debug_getinfo_prop_uint(thr, "h_size", (duk_uint_t) DUK_HOBJECT_GET_HSIZE(h_obj));

		if (DUK_HOBJECT_IS_ARRAY(h_obj)) {
			duk_harray *h_arr;
			h_arr = (duk_harray *) h_obj;

			duk__debug_getinfo_prop_uint(thr, "length", (duk_uint_t) h_arr->length);
			duk__debug_getinfo_prop_bool(thr, "length_nonwritable", h_arr->length_nonwritable);
		}

		if (DUK_HOBJECT_IS_NATFUNC(h_obj)) {
			duk_hnatfunc *h_fun;
			h_fun = (duk_hnatfunc *) h_obj;

			duk__debug_getinfo_prop_int(thr, "nargs", h_fun->nargs);
			duk__debug_getinfo_prop_int(thr, "magic", h_fun->magic);
			duk__debug_getinfo_prop_bool(thr, "varargs", h_fun->magic == DUK_HNATFUNC_NARGS_VARARGS);
			/* Native function pointer may be different from a void pointer,
			 * and we serialize it from memory directly now (no byte swapping etc).
			 */
			duk__debug_getinfo_flags_key(thr, "funcptr");
			duk_debug_write_buffer(thr, (const char *) &h_fun->func, sizeof(h_fun->func));
		}

		if (DUK_HOBJECT_IS_COMPFUNC(h_obj)) {
			duk_hcompfunc *h_fun;
			duk_hbuffer *h_buf;
			duk_hobject *h_lexenv;
			duk_hobject *h_varenv;
			h_fun = (duk_hcompfunc *) h_obj;

			duk__debug_getinfo_prop_int(thr, "nregs", h_fun->nregs);
			duk__debug_getinfo_prop_int(thr, "nargs", h_fun->nargs);

			duk__debug_getinfo_flags_key(thr, "lex_env");
			h_lexenv = DUK_HCOMPFUNC_GET_LEXENV(thr->heap, h_fun);
			if (h_lexenv != NULL) {
				duk_debug_write_hobject(thr, h_lexenv);
			} else {
				duk_debug_write_null(thr);
			}
			duk__debug_getinfo_flags_key(thr, "var_env");
			h_varenv = DUK_HCOMPFUNC_GET_VARENV(thr->heap, h_fun);
			if (h_varenv != NULL) {
				duk_debug_write_hobject(thr, h_varenv);
			} else {
				duk_debug_write_null(thr);
			}

			duk__debug_getinfo_prop_uint(thr, "start_line", h_fun->start_line);
			duk__debug_getinfo_prop_uint(thr, "end_line", h_fun->end_line);
			h_buf = (duk_hbuffer *) DUK_HCOMPFUNC_GET_DATA(thr->heap, h_fun);
			if (h_buf != NULL) {
				duk__debug_getinfo_flags_key(thr, "data");
				duk_debug_write_heapptr(thr, (duk_heaphdr *) h_buf);
			}
		}

		if (DUK_HOBJECT_IS_BOUNDFUNC(h_obj)) {
			duk_hboundfunc *h_bfun;
			h_bfun = (duk_hboundfunc *) (void *) h_obj;

			duk__debug_getinfo_flags_key(thr, "target");
			duk_debug_write_tval(thr, &h_bfun->target);
			duk__debug_getinfo_flags_key(thr, "this_binding");
			duk_debug_write_tval(thr, &h_bfun->this_binding);
			duk__debug_getinfo_flags_key(thr, "nargs");
			duk_debug_write_int(thr, h_bfun->nargs);
			/* h_bfun->args not exposed now */
		}

		if (DUK_HOBJECT_IS_THREAD(h_obj)) {
			/* XXX: Currently no inspection of threads, e.g. value stack, call
			 * stack, catch stack, etc.
			 */
			duk_hthread *h_thr;
			h_thr = (duk_hthread *) h_obj;
			DUK_UNREF(h_thr);
		}

		if (DUK_HOBJECT_IS_DECENV(h_obj)) {
			duk_hdecenv *h_env;
			h_env = (duk_hdecenv *) h_obj;

			duk__debug_getinfo_flags_key(thr, "thread");
			duk_debug_write_heapptr(thr, (duk_heaphdr *) (h_env->thread));
			duk__debug_getinfo_flags_key(thr, "varmap");
			duk_debug_write_heapptr(thr, (duk_heaphdr *) (h_env->varmap));
			duk__debug_getinfo_prop_uint(thr, "regbase", (duk_uint_t) h_env->regbase_byteoff);
		}

		if (DUK_HOBJECT_IS_OBJENV(h_obj)) {
			duk_hobjenv *h_env;
			h_env = (duk_hobjenv *) h_obj;

			duk__debug_getinfo_flags_key(thr, "target");
			duk_debug_write_heapptr(thr, (duk_heaphdr *) (h_env->target));
			duk__debug_getinfo_prop_bool(thr, "has_this", h_env->has_this);
		}

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
		if (DUK_HOBJECT_IS_BUFOBJ(h_obj)) {
			duk_hbufobj *h_bufobj;
			h_bufobj = (duk_hbufobj *) h_obj;

			duk__debug_getinfo_prop_uint(thr, "slice_offset", h_bufobj->offset);
			duk__debug_getinfo_prop_uint(thr, "slice_length", h_bufobj->length);
			duk__debug_getinfo_prop_uint(thr, "elem_shift", (duk_uint_t) h_bufobj->shift);
			duk__debug_getinfo_prop_uint(thr, "elem_type", (duk_uint_t) h_bufobj->elem_type);
			duk__debug_getinfo_prop_bool(thr, "is_typedarray", (duk_uint_t) h_bufobj->is_typedarray);
			if (h_bufobj->buf != NULL) {
				duk__debug_getinfo_flags_key(thr, "buffer");
				duk_debug_write_heapptr(thr, (duk_heaphdr *) h_bufobj->buf);
			}
		}
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */
		break;
	}
	case DUK_HTYPE_BUFFER: {
		duk_hbuffer *h_buf;

		h_buf = (duk_hbuffer *) h;
		duk__debug_getinfo_bitmask(thr,
		                           duk__debug_getinfo_hbuffer_keys,
		                           duk__debug_getinfo_hbuffer_masks,
		                           DUK_HEAPHDR_GET_FLAGS_RAW(h));
		duk__debug_getinfo_prop_uint(thr, "size", (duk_uint_t) DUK_HBUFFER_GET_SIZE(h_buf));
		duk__debug_getinfo_flags_key(thr, "dataptr");
		duk_debug_write_pointer(thr, (void *) DUK_HBUFFER_GET_DATA_PTR(thr->heap, h_buf));
		duk__debug_getinfo_flags_key(thr, "data");
		duk_debug_write_hbuffer(thr, h_buf);  /* tolerates NULL h_buf */
		break;
	}
	default: {
		/* Since we already started writing the reply, just emit nothing. */
		DUK_D(DUK_DPRINT("inspect target pointer has invalid heaphdr type"));
	}
	}

	duk_debug_write_eom(thr);
}

DUK_LOCAL void duk__debug_handle_get_obj_prop_desc(duk_hthread *thr, duk_heap *heap) {
	duk_heaphdr *h;
	duk_hobject *h_obj;
	duk_hstring *h_key;
	duk_propdesc desc;

	DUK_D(DUK_DPRINT("debug command GetObjPropDesc"));
	DUK_UNREF(heap);

	h = duk_debug_read_any_ptr(thr);
	if (!h) {
		duk_debug_write_error_eom(thr, DUK_DBG_ERR_UNKNOWN, "invalid target");
		return;
	}
	h_key = duk_debug_read_hstring(thr);
	if (h == NULL || DUK_HEAPHDR_GET_TYPE(h) != DUK_HTYPE_OBJECT || h_key == NULL) {
		goto fail_args;
	}
	h_obj = (duk_hobject *) h;

	if (duk_hobject_get_own_propdesc(thr, h_obj, h_key, &desc, 0 /*flags*/)) {
		duk_int_t virtual_idx;
		duk_bool_t rc;

		/* To use the shared helper need the virtual index. */
		DUK_ASSERT(desc.e_idx >= 0 || desc.a_idx >= 0);
		virtual_idx = (desc.a_idx >= 0 ? desc.a_idx :
		               (duk_int_t) DUK_HOBJECT_GET_ASIZE(h_obj) + desc.e_idx);

		duk_debug_write_reply(thr);
		rc = duk__debug_getprop_index(thr, heap, h_obj, (duk_uint_t) virtual_idx);
		DUK_ASSERT(rc == 1);
		DUK_UNREF(rc);
		duk_debug_write_eom(thr);
	} else {
		duk_debug_write_error_eom(thr, DUK_DBG_ERR_NOTFOUND, "not found");
	}
	return;

 fail_args:
	duk_debug_write_error_eom(thr, DUK_DBG_ERR_UNKNOWN, "invalid args");
}

DUK_LOCAL void duk__debug_handle_get_obj_prop_desc_range(duk_hthread *thr, duk_heap *heap) {
	duk_heaphdr *h;
	duk_hobject *h_obj;
	duk_uint_t idx, idx_start, idx_end;

	DUK_D(DUK_DPRINT("debug command GetObjPropDescRange"));
	DUK_UNREF(heap);

	h = duk_debug_read_any_ptr(thr);
	idx_start = (duk_uint_t) duk_debug_read_int(thr);
	idx_end = (duk_uint_t) duk_debug_read_int(thr);
	if (h == NULL || DUK_HEAPHDR_GET_TYPE(h) != DUK_HTYPE_OBJECT) {
		goto fail_args;
	}
	h_obj = (duk_hobject *) h;

	/* The index range space is conceptually the array part followed by the
	 * entry part.  Unlike normal enumeration all slots are exposed here as
	 * is and return 'unused' if the slots are not in active use.  In particular
	 * the array part is included for the full a_size regardless of what the
	 * array .length is.
	 */

	duk_debug_write_reply(thr);
	for (idx = idx_start; idx < idx_end; idx++) {
		if (!duk__debug_getprop_index(thr, heap, h_obj, idx)) {
			break;
		}
	}
	duk_debug_write_eom(thr);
	return;

 fail_args:
	duk_debug_write_error_eom(thr, DUK_DBG_ERR_UNKNOWN, "invalid args");
}

#endif  /* DUK_USE_DEBUGGER_INSPECT */

/*
 *  Process incoming debug requests
 *
 *  Individual request handlers can push temporaries on the value stack and
 *  rely on duk__debug_process_message() to restore the value stack top
 *  automatically.
 */

/* Process one debug message.  Automatically restore value stack top to its
 * entry value, so that individual message handlers don't need exact value
 * stack handling which is convenient.
 */
DUK_LOCAL void duk__debug_process_message(duk_hthread *thr) {
	duk_heap *heap;
	duk_uint8_t x;
	duk_int32_t cmd;
	duk_idx_t entry_top;

	DUK_ASSERT(thr != NULL);
	heap = thr->heap;
	DUK_ASSERT(heap != NULL);

	entry_top = duk_get_top(thr);

	x = duk_debug_read_byte(thr);
	switch (x) {
	case DUK_DBG_IB_REQUEST: {
		cmd = duk_debug_read_int(thr);
		switch (cmd) {
		case DUK_DBG_CMD_BASICINFO: {
			duk__debug_handle_basic_info(thr, heap);
			break;
		}
		case DUK_DBG_CMD_TRIGGERSTATUS: {
			duk__debug_handle_trigger_status(thr, heap);
			break;
		}
		case DUK_DBG_CMD_PAUSE: {
			duk__debug_handle_pause(thr, heap);
			break;
		}
		case DUK_DBG_CMD_RESUME: {
			duk__debug_handle_resume(thr, heap);
			break;
		}
		case DUK_DBG_CMD_STEPINTO:
		case DUK_DBG_CMD_STEPOVER:
		case DUK_DBG_CMD_STEPOUT: {
			duk__debug_handle_step(thr, heap, cmd);
			break;
		}
		case DUK_DBG_CMD_LISTBREAK: {
			duk__debug_handle_list_break(thr, heap);
			break;
		}
		case DUK_DBG_CMD_ADDBREAK: {
			duk__debug_handle_add_break(thr, heap);
			break;
		}
		case DUK_DBG_CMD_DELBREAK: {
			duk__debug_handle_del_break(thr, heap);
			break;
		}
		case DUK_DBG_CMD_GETVAR: {
			duk__debug_handle_get_var(thr, heap);
			break;
		}
		case DUK_DBG_CMD_PUTVAR: {
			duk__debug_handle_put_var(thr, heap);
			break;
		}
		case DUK_DBG_CMD_GETCALLSTACK: {
			duk__debug_handle_get_call_stack(thr, heap);
			break;
		}
		case DUK_DBG_CMD_GETLOCALS: {
			duk__debug_handle_get_locals(thr, heap);
			break;
		}
		case DUK_DBG_CMD_EVAL: {
			duk__debug_handle_eval(thr, heap);
			break;
		}
		case DUK_DBG_CMD_DETACH: {
			/* The actual detached_cb call is postponed to message loop so
			 * we don't need any special precautions here (just skip to EOM
			 * on the already closed connection).
			 */
			duk__debug_handle_detach(thr, heap);
			break;
		}
#if defined(DUK_USE_DEBUGGER_DUMPHEAP)
		case DUK_DBG_CMD_DUMPHEAP: {
			duk__debug_handle_dump_heap(thr, heap);
			break;
		}
#endif  /* DUK_USE_DEBUGGER_DUMPHEAP */
		case DUK_DBG_CMD_GETBYTECODE: {
			duk__debug_handle_get_bytecode(thr, heap);
			break;
		}
		case DUK_DBG_CMD_APPREQUEST: {
			duk__debug_handle_apprequest(thr, heap);
			break;
		}
#if defined(DUK_USE_DEBUGGER_INSPECT)
		case DUK_DBG_CMD_GETHEAPOBJINFO: {
			duk__debug_handle_get_heap_obj_info(thr, heap);
			break;
		}
		case DUK_DBG_CMD_GETOBJPROPDESC: {
			duk__debug_handle_get_obj_prop_desc(thr, heap);
			break;
		}
		case DUK_DBG_CMD_GETOBJPROPDESCRANGE: {
			duk__debug_handle_get_obj_prop_desc_range(thr, heap);
			break;
		}
#endif  /* DUK_USE_DEBUGGER_INSPECT */
		default: {
			DUK_D(DUK_DPRINT("debug command unsupported: %d", (int) cmd));
			duk_debug_write_error_eom(thr, DUK_DBG_ERR_UNSUPPORTED, "unsupported command");
		}
		}  /* switch cmd */
		break;
	}
	case DUK_DBG_IB_REPLY: {
		DUK_D(DUK_DPRINT("debug reply, skipping"));
		break;
	}
	case DUK_DBG_IB_ERROR: {
		DUK_D(DUK_DPRINT("debug error, skipping"));
		break;
	}
	case DUK_DBG_IB_NOTIFY: {
		DUK_D(DUK_DPRINT("debug notify, skipping"));
		break;
	}
	default: {
		DUK_D(DUK_DPRINT("invalid initial byte, drop connection: %d", (int) x));
		goto fail;
	}
	}  /* switch initial byte */

	DUK_ASSERT(duk_get_top(thr) >= entry_top);
	duk_set_top(thr, entry_top);
	duk__debug_skip_to_eom(thr);
	return;

 fail:
	DUK_ASSERT(duk_get_top(thr) >= entry_top);
	duk_set_top(thr, entry_top);
	DUK__SET_CONN_BROKEN(thr, 1);
	return;
}

DUK_LOCAL void duk__check_resend_status(duk_hthread *thr) {
	if (thr->heap->dbg_read_cb != NULL && thr->heap->dbg_state_dirty) {
		duk_debug_send_status(thr);
		thr->heap->dbg_state_dirty = 0;
	}
}

DUK_INTERNAL duk_bool_t duk_debug_process_messages(duk_hthread *thr, duk_bool_t no_block) {
#if defined(DUK_USE_ASSERTIONS)
	duk_idx_t entry_top;
#endif
	duk_bool_t retval = 0;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(thr->heap != NULL);
#if defined(DUK_USE_ASSERTIONS)
	entry_top = duk_get_top(thr);
#endif

	DUK_D(DUK_DPRINT("process debug messages: read_cb=%s, no_block=%ld, detaching=%ld, processing=%ld",
	                 thr->heap->dbg_read_cb ? "not NULL" : "NULL", (long) no_block,
	                 (long) thr->heap->dbg_detaching, (long) thr->heap->dbg_processing));
	DUK_DD(DUK_DDPRINT("top at entry: %ld", (long) duk_get_top(thr)));

	/* thr->heap->dbg_detaching may be != 0 if a debugger write outside
	 * the message loop caused a transport error and detach1() to run.
	 */
	DUK_ASSERT(thr->heap->dbg_detaching == 0 || thr->heap->dbg_detaching == 1);
	DUK_ASSERT(thr->heap->dbg_processing == 0);
	thr->heap->dbg_processing = 1;

	/* Ensure dirty state causes a Status even if never process any
	 * messages.  This is expected by the bytecode executor when in
	 * the running state.
	 */
	duk__check_resend_status(thr);

	for (;;) {
		/* Process messages until we're no longer paused or we peek
		 * and see there's nothing to read right now.
		 */
		DUK_DD(DUK_DDPRINT("top at loop top: %ld", (long) duk_get_top(thr)));
		DUK_ASSERT(thr->heap->dbg_processing == 1);

		while (thr->heap->dbg_read_cb == NULL && thr->heap->dbg_detaching) {
			/* Detach is pending; can be triggered from outside the
			 * debugger loop (e.g. Status notify write error) or by
			 * previous message handling.  Call detached callback
			 * here, in a controlled state, to ensure a possible
			 * reattach inside the detached_cb is handled correctly.
			 *
			 * Recheck for detach in a while loop: an immediate
			 * reattach involves a call to duk_debugger_attach()
			 * which writes a debugger handshake line immediately
			 * inside the API call.  If the transport write fails
			 * for that handshake, we can immediately end up in a
			 * "transport broken, detaching" case several times here.
			 * Loop back until we're either cleanly attached or
			 * fully detached.
			 *
			 * NOTE: Reset dbg_processing = 1 forcibly, in case we
			 * re-attached; duk_debugger_attach() sets dbg_processing
			 * to 0 at the moment.
			 */

			DUK_D(DUK_DPRINT("detach pending (dbg_read_cb == NULL, dbg_detaching != 0), call detach2"));

			duk__debug_do_detach2(thr->heap);
			thr->heap->dbg_processing = 1;  /* may be set to 0 by duk_debugger_attach() inside callback */

			DUK_D(DUK_DPRINT("after detach2 (and possible reattach): dbg_read_cb=%s, dbg_detaching=%ld",
			                 thr->heap->dbg_read_cb ? "not NULL" : "NULL", (long) thr->heap->dbg_detaching));
		}
		DUK_ASSERT(thr->heap->dbg_detaching == 0);  /* true even with reattach */
		DUK_ASSERT(thr->heap->dbg_processing == 1);  /* even after a detach and possible reattach */

		if (thr->heap->dbg_read_cb == NULL) {
			DUK_D(DUK_DPRINT("debug connection broken (and not detaching), stop processing messages"));
			break;
		}

		if (!DUK_HEAP_HAS_DEBUGGER_PAUSED(thr->heap) || no_block) {
			if (!duk_debug_read_peek(thr)) {
				/* Note: peek cannot currently trigger a detach
				 * so the dbg_detaching == 0 assert outside the
				 * loop is correct.
				 */
				DUK_D(DUK_DPRINT("processing debug message, peek indicated no data, stop processing messages"));
				break;
			}
			DUK_D(DUK_DPRINT("processing debug message, peek indicated there is data, handle it"));
		} else {
			DUK_D(DUK_DPRINT("paused, process debug message, blocking if necessary"));
		}

		duk__check_resend_status(thr);
		duk__debug_process_message(thr);
		duk__check_resend_status(thr);

		retval = 1;  /* processed one or more messages */
	}

	DUK_ASSERT(thr->heap->dbg_detaching == 0);
	DUK_ASSERT(thr->heap->dbg_processing == 1);
	thr->heap->dbg_processing = 0;

	/* As an initial implementation, read flush after exiting the message
	 * loop.  If transport is broken, this is a no-op (with debug logs).
	 */
	duk_debug_read_flush(thr);  /* this cannot initiate a detach */
	DUK_ASSERT(thr->heap->dbg_detaching == 0);

	DUK_DD(DUK_DDPRINT("top at exit: %ld", (long) duk_get_top(thr)));

#if defined(DUK_USE_ASSERTIONS)
	/* Easy to get wrong, so assert for it. */
	DUK_ASSERT(entry_top == duk_get_top(thr));
#endif

	return retval;
}

/*
 *  Halt execution helper
 */

/* Halt execution and enter a debugger message loop until execution is resumed
 * by the client.  PC for the current activation may be temporarily decremented
 * so that the "current" instruction will be shown by the client.  This helper
 * is callable from anywhere, also outside bytecode executor.
 */

DUK_INTERNAL void duk_debug_halt_execution(duk_hthread *thr, duk_bool_t use_prev_pc) {
	duk_activation *act;
	duk_hcompfunc *fun;
	duk_instr_t *old_pc = NULL;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(thr->heap != NULL);
	DUK_ASSERT(duk_debug_is_attached(thr->heap));
	DUK_ASSERT(thr->heap->dbg_processing == 0);
	DUK_ASSERT(!duk_debug_is_paused(thr->heap));

	duk_debug_set_paused(thr->heap);

	act = thr->callstack_curr;

	/* NOTE: act may be NULL if an error is thrown outside of any activation,
	 * which may happen in the case of, e.g. syntax errors.
	 */

	/* Decrement PC if that was requested, this requires a PC sync. */
	if (act != NULL) {
		duk_hthread_sync_currpc(thr);
		old_pc = act->curr_pc;
		fun = (duk_hcompfunc *) DUK_ACT_GET_FUNC(act);

		/* Short circuit if is safe: if act->curr_pc != NULL, 'fun' is
		 * guaranteed to be a non-NULL ECMAScript function.
		 */
		DUK_ASSERT(act->curr_pc == NULL ||
		           (fun != NULL && DUK_HOBJECT_IS_COMPFUNC((duk_hobject *) fun)));
		if (use_prev_pc &&
		    act->curr_pc != NULL &&
		    act->curr_pc > DUK_HCOMPFUNC_GET_CODE_BASE(thr->heap, fun)) {
			act->curr_pc--;
		}
	}

	/* Process debug messages until we are no longer paused. */

	/* NOTE: This is a bit fragile.  It's important to ensure that
	 * duk_debug_process_messages() never throws an error or
	 * act->curr_pc will never be reset.
	 */

	thr->heap->dbg_state_dirty = 1;
	while (DUK_HEAP_HAS_DEBUGGER_PAUSED(thr->heap)) {
		DUK_ASSERT(duk_debug_is_attached(thr->heap));
		DUK_ASSERT(thr->heap->dbg_processing == 0);
		duk_debug_process_messages(thr, 0 /*no_block*/);
	}

	/* XXX: Decrementing and restoring act->curr_pc works now, but if the
	 * debugger message loop gains the ability to adjust the current PC
	 * (e.g. a forced jump) restoring the PC here will break.  Another
	 * approach would be to use a state flag for the "decrement 1 from
	 * topmost activation's PC" and take it into account whenever dealing
	 * with PC values.
	 */
	if (act != NULL) {
		act->curr_pc = old_pc;  /* restore PC */
	}
}

/*
 *  Breakpoint management
 */

DUK_INTERNAL duk_small_int_t duk_debug_add_breakpoint(duk_hthread *thr, duk_hstring *filename, duk_uint32_t line) {
	duk_heap *heap;
	duk_breakpoint *b;

	/* Caller must trigger recomputation of active breakpoint list.  To
	 * ensure stale values are not used if that doesn't happen, clear the
	 * active breakpoint list here.
	 */

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(filename != NULL);
	heap = thr->heap;
	DUK_ASSERT(heap != NULL);

	if (heap->dbg_breakpoint_count >= DUK_HEAP_MAX_BREAKPOINTS) {
		DUK_D(DUK_DPRINT("failed to add breakpoint for %O:%ld, all breakpoint slots used",
		                 (duk_heaphdr *) filename, (long) line));
		return -1;
	}
	heap->dbg_breakpoints_active[0] = (duk_breakpoint *) NULL;
	b = heap->dbg_breakpoints + (heap->dbg_breakpoint_count++);
	b->filename = filename;
	b->line = line;
	DUK_HSTRING_INCREF(thr, filename);

	return (duk_small_int_t) (heap->dbg_breakpoint_count - 1);  /* index */
}

DUK_INTERNAL duk_bool_t duk_debug_remove_breakpoint(duk_hthread *thr, duk_small_uint_t breakpoint_index) {
	duk_heap *heap;
	duk_hstring *h;
	duk_breakpoint *b;
	duk_size_t move_size;

	/* Caller must trigger recomputation of active breakpoint list.  To
	 * ensure stale values are not used if that doesn't happen, clear the
	 * active breakpoint list here.
	 */

	DUK_ASSERT(thr != NULL);
	heap = thr->heap;
	DUK_ASSERT(heap != NULL);
	DUK_ASSERT(duk_debug_is_attached(thr->heap));
	DUK_ASSERT_DISABLE(breakpoint_index >= 0);  /* unsigned */

	if (breakpoint_index >= heap->dbg_breakpoint_count) {
		DUK_D(DUK_DPRINT("invalid breakpoint index: %ld", (long) breakpoint_index));
		return 0;
	}
	b = heap->dbg_breakpoints + breakpoint_index;

	h = b->filename;
	DUK_ASSERT(h != NULL);

	move_size = sizeof(duk_breakpoint) * (heap->dbg_breakpoint_count - breakpoint_index - 1);
	duk_memmove((void *) b,
	            (const void *) (b + 1),
	            (size_t) move_size);

	heap->dbg_breakpoint_count--;
	heap->dbg_breakpoints_active[0] = (duk_breakpoint *) NULL;

	DUK_HSTRING_DECREF(thr, h);  /* side effects */
	DUK_UNREF(h);  /* w/o refcounting */

	/* Breakpoint entries above the used area are left as garbage. */

	return 1;
}

/*
 *  Misc state management
 */

DUK_INTERNAL duk_bool_t duk_debug_is_attached(duk_heap *heap) {
	return (heap->dbg_read_cb != NULL);
}

DUK_INTERNAL duk_bool_t duk_debug_is_paused(duk_heap *heap) {
	return (DUK_HEAP_HAS_DEBUGGER_PAUSED(heap) != 0);
}

DUK_INTERNAL void duk_debug_set_paused(duk_heap *heap) {
	if (duk_debug_is_paused(heap)) {
		DUK_D(DUK_DPRINT("trying to set paused state when already paused, ignoring"));
	} else {
		DUK_HEAP_SET_DEBUGGER_PAUSED(heap);
		heap->dbg_state_dirty = 1;
		duk_debug_clear_pause_state(heap);
		DUK_ASSERT(heap->ms_running == 0);  /* debugger can't be triggered within mark-and-sweep */
		heap->ms_running = 2;  /* prevent mark-and-sweep, prevent refzero queueing */
		heap->ms_prevent_count++;
		DUK_ASSERT(heap->ms_prevent_count != 0);  /* Wrap. */
		DUK_ASSERT(heap->heap_thread != NULL);
	}
}

DUK_INTERNAL void duk_debug_clear_paused(duk_heap *heap) {
	if (duk_debug_is_paused(heap)) {
		DUK_HEAP_CLEAR_DEBUGGER_PAUSED(heap);
		heap->dbg_state_dirty = 1;
		duk_debug_clear_pause_state(heap);
		DUK_ASSERT(heap->ms_running == 2);
		DUK_ASSERT(heap->ms_prevent_count > 0);
		heap->ms_prevent_count--;
		heap->ms_running = 0;
		DUK_ASSERT(heap->heap_thread != NULL);
	} else {
		DUK_D(DUK_DPRINT("trying to clear paused state when not paused, ignoring"));
	}
}

DUK_INTERNAL void duk_debug_clear_pause_state(duk_heap *heap) {
	heap->dbg_pause_flags = 0;
	heap->dbg_pause_act = NULL;
	heap->dbg_pause_startline = 0;
}

#else  /* DUK_USE_DEBUGGER_SUPPORT */

/* No debugger support. */

#endif  /* DUK_USE_DEBUGGER_SUPPORT */

/* automatic undefs */
#undef DUK__DBG_TPORT_ENTER
#undef DUK__DBG_TPORT_EXIT
#undef DUK__SET_CONN_BROKEN
/*
 *  Augmenting errors at their creation site and their throw site.
 *
 *  When errors are created, traceback data is added by built-in code
 *  and a user error handler (if defined) can process or replace the
 *  error.  Similarly, when errors are thrown, a user error handler
 *  (if defined) can process or replace the error.
 *
 *  Augmentation and other processing at error creation time is nice
 *  because an error is only created once, but it may be thrown and
 *  rethrown multiple times.  User error handler registered for processing
 *  an error at its throw site must be careful to handle rethrowing in
 *  a useful manner.
 *
 *  Error augmentation may throw an internal error (e.g. alloc error).
 *
 *  ECMAScript allows throwing any values, so all values cannot be
 *  augmented.  Currently, the built-in augmentation at error creation
 *  only augments error values which are Error instances (= have the
 *  built-in Error.prototype in their prototype chain) and are also
 *  extensible.  User error handlers have no limitations in this respect.
 */

/* #include duk_internal.h -> already included */

/*
 *  Helper for calling a user error handler.
 *
 *  'thr' must be the currently active thread; the error handler is called
 *  in its context.  The valstack of 'thr' must have the error value on
 *  top, and will be replaced by another error value based on the return
 *  value of the error handler.
 *
 *  The helper calls duk_handle_call() recursively in protected mode.
 *  Before that call happens, no longjmps should happen; as a consequence,
 *  we must assume that the valstack contains enough temporary space for
 *  arguments and such.
 *
 *  While the error handler runs, any errors thrown will not trigger a
 *  recursive error handler call (this is implemented using a heap level
 *  flag which will "follow" through any coroutines resumed inside the
 *  error handler).  If the error handler is not callable or throws an
 *  error, the resulting error replaces the original error (for Duktape
 *  internal errors, duk_error_throw.c further substitutes this error with
 *  a DoubleError which is not ideal).  This would be easy to change and
 *  even signal to the caller.
 *
 *  The user error handler is stored in 'Duktape.errCreate' or
 *  'Duktape.errThrow' depending on whether we're augmenting the error at
 *  creation or throw time.  There are several alternatives to this approach,
 *  see doc/error-objects.rst for discussion.
 *
 *  Note: since further longjmp()s may occur while calling the error handler
 *  (for many reasons, e.g. a labeled 'break' inside the handler), the
 *  caller can make no assumptions on the thr->heap->lj state after the
 *  call (this affects especially duk_error_throw.c).  This is not an issue
 *  as long as the caller writes to the lj state only after the error handler
 *  finishes.
 */

#if defined(DUK_USE_ERRTHROW) || defined(DUK_USE_ERRCREATE)
DUK_LOCAL void duk__err_augment_user(duk_hthread *thr, duk_small_uint_t stridx_cb) {
	duk_tval *tv_hnd;
	duk_int_t rc;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(thr->heap != NULL);
	DUK_ASSERT_STRIDX_VALID(stridx_cb);

	if (thr->heap->augmenting_error) {
		DUK_D(DUK_DPRINT("recursive call to error augmentation, ignore"));
		return;
	}

	/*
	 *  Check whether or not we have an error handler.
	 *
	 *  We must be careful of not triggering an error when looking up the
	 *  property.  For instance, if the property is a getter, we don't want
	 *  to call it, only plain values are allowed.  The value, if it exists,
	 *  is not checked.  If the value is not a function, a TypeError happens
	 *  when it is called and that error replaces the original one.
	 */

	DUK_ASSERT_VALSTACK_SPACE(thr, 4);  /* 3 entries actually needed below */

	/* [ ... errval ] */

	if (thr->builtins[DUK_BIDX_DUKTAPE] == NULL) {
		/* When creating built-ins, some of the built-ins may not be set
		 * and we want to tolerate that when throwing errors.
		 */
		DUK_DD(DUK_DDPRINT("error occurred when DUK_BIDX_DUKTAPE is NULL, ignoring"));
		return;
	}
	tv_hnd = duk_hobject_find_entry_tval_ptr_stridx(thr->heap,
	                                                thr->builtins[DUK_BIDX_DUKTAPE],
	                                                stridx_cb);
	if (tv_hnd == NULL) {
		DUK_DD(DUK_DDPRINT("error handler does not exist or is not a plain value: %!T",
		                   (duk_tval *) tv_hnd));
		return;
	}
	DUK_DDD(DUK_DDDPRINT("error handler dump (callability not checked): %!T",
	                     (duk_tval *) tv_hnd));
	duk_push_tval(thr, tv_hnd);

	/* [ ... errval errhandler ] */

	duk_insert(thr, -2);  /* -> [ ... errhandler errval ] */
	duk_push_undefined(thr);
	duk_insert(thr, -2);  /* -> [ ... errhandler undefined(= this) errval ] */

	/* [ ... errhandler undefined errval ] */

	/*
	 *  heap->augmenting_error prevents recursive re-entry and also causes
	 *  call handling to use a larger (but not unbounded) call stack limit
	 *  for the duration of error augmentation.
	 *
	 *  We ignore errors now: a success return and an error value both
	 *  replace the original error value.  (This would be easy to change.)
	 */

	DUK_ASSERT(thr->heap->augmenting_error == 0);
	thr->heap->augmenting_error = 1;

	rc = duk_pcall_method(thr, 1);
	DUK_UNREF(rc);  /* no need to check now: both success and error are OK */

	DUK_ASSERT(thr->heap->augmenting_error == 1);
	thr->heap->augmenting_error = 0;

	/* [ ... errval ] */
}
#endif  /* DUK_USE_ERRTHROW || DUK_USE_ERRCREATE */

/*
 *  Add ._Tracedata to an error on the stack top.
 */

#if defined(DUK_USE_TRACEBACKS)
DUK_LOCAL void duk__add_traceback(duk_hthread *thr, duk_hthread *thr_callstack, const char *c_filename, duk_int_t c_line, duk_small_uint_t flags) {
	duk_activation *act;
	duk_int_t depth;
	duk_int_t arr_size;
	duk_tval *tv;
	duk_hstring *s;
	duk_uint32_t u32;
	duk_double_t d;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(thr_callstack != NULL);

	/* [ ... error ] */

	/*
	 *  The traceback format is pretty arcane in an attempt to keep it compact
	 *  and cheap to create.  It may change arbitrarily from version to version.
	 *  It should be decoded/accessed through version specific accessors only.
	 *
	 *  See doc/error-objects.rst.
	 */

	DUK_DDD(DUK_DDDPRINT("adding traceback to object: %!T",
	                     (duk_tval *) duk_get_tval(thr, -1)));

	/* Preallocate array to correct size, so that we can just write out
	 * the _Tracedata values into the array part.
	 */
	act = thr->callstack_curr;
	depth = DUK_USE_TRACEBACK_DEPTH;
	DUK_ASSERT(thr_callstack->callstack_top <= DUK_INT_MAX);  /* callstack limits */
	if (depth > (duk_int_t) thr_callstack->callstack_top) {
		depth = (duk_int_t) thr_callstack->callstack_top;
	}
	if (depth > 0) {
		if (flags & DUK_AUGMENT_FLAG_SKIP_ONE) {
			DUK_ASSERT(act != NULL);
			act = act->parent;
			depth--;
		}
	}
	arr_size = depth * 2;
	if (thr->compile_ctx != NULL && thr->compile_ctx->h_filename != NULL) {
		arr_size += 2;
	}
	if (c_filename) {
		/* We need the C filename to be interned before getting the
		 * array part pointer to avoid any GC interference while the
		 * array part is populated.
		 */
		duk_push_string(thr, c_filename);
		arr_size += 2;
	}

	/* XXX: Uninitialized would be OK.  Maybe add internal primitive to
	 * push bare duk_harray with size?
	 */
	DUK_D(DUK_DPRINT("preallocated _Tracedata to %ld items", (long) arr_size));
	tv = duk_push_harray_with_size_outptr(thr, (duk_uint32_t) arr_size);
	duk_clear_prototype(thr, -1);
	DUK_ASSERT(duk_is_bare_object(thr, -1));
	DUK_ASSERT(arr_size == 0 || tv != NULL);

	/* Compiler SyntaxErrors (and other errors) come first, and are
	 * blamed by default (not flagged "noblame").
	 */
	if (thr->compile_ctx != NULL && thr->compile_ctx->h_filename != NULL) {
		s = thr->compile_ctx->h_filename;
		DUK_TVAL_SET_STRING(tv, s);
		DUK_HSTRING_INCREF(thr, s);
		tv++;

		u32 = (duk_uint32_t) thr->compile_ctx->curr_token.start_line;  /* (flags<<32) + (line), flags = 0 */
		DUK_TVAL_SET_U32(tv, u32);
		tv++;
	}

	/* Filename/line from C macros (__FILE__, __LINE__) are added as an
	 * entry with a special format: (string, number).  The number contains
	 * the line and flags.
	 */

	/* [ ... error c_filename? arr ] */

	if (c_filename) {
		DUK_ASSERT(DUK_TVAL_IS_STRING(thr->valstack_top - 2));
		s = DUK_TVAL_GET_STRING(thr->valstack_top - 2);  /* interned c_filename */
		DUK_ASSERT(s != NULL);
		DUK_TVAL_SET_STRING(tv, s);
		DUK_HSTRING_INCREF(thr, s);
		tv++;

		d = ((flags & DUK_AUGMENT_FLAG_NOBLAME_FILELINE) ? ((duk_double_t) DUK_TB_FLAG_NOBLAME_FILELINE) * DUK_DOUBLE_2TO32 : 0.0) +
		    (duk_double_t) c_line;
		DUK_TVAL_SET_DOUBLE(tv, d);
		tv++;
	}

	/* Traceback depth doesn't take into account the filename/line
	 * special handling above (intentional).
	 */
	for (; depth-- > 0; act = act->parent) {
		duk_uint32_t pc;
		duk_tval *tv_src;

		/* [... arr] */

		DUK_ASSERT(act != NULL);  /* depth check above, assumes book-keeping is correct */
		DUK_ASSERT_DISABLE(act->pc >= 0);  /* unsigned */

		/* Add function object. */
		tv_src = &act->tv_func;  /* object (function) or lightfunc */
		DUK_ASSERT(DUK_TVAL_IS_OBJECT(tv_src) || DUK_TVAL_IS_LIGHTFUNC(tv_src));
		DUK_TVAL_SET_TVAL(tv, tv_src);
		DUK_TVAL_INCREF(thr, tv);
		tv++;

		/* Add a number containing: pc, activation flags.
		 *
		 * PC points to next instruction, find offending PC.  Note that
		 * PC == 0 for native code.
		 */
		pc = (duk_uint32_t) duk_hthread_get_act_prev_pc(thr_callstack, act);
		DUK_ASSERT_DISABLE(pc >= 0);  /* unsigned */
		DUK_ASSERT((duk_double_t) pc < DUK_DOUBLE_2TO32);  /* assume PC is at most 32 bits and non-negative */
		d = ((duk_double_t) act->flags) * DUK_DOUBLE_2TO32 + (duk_double_t) pc;
		DUK_TVAL_SET_DOUBLE(tv, d);
		tv++;
	}

#if defined(DUK_USE_ASSERTIONS)
	{
		duk_harray *a;
		a = (duk_harray *) duk_known_hobject(thr, -1);
		DUK_ASSERT(a != NULL);
		DUK_ASSERT((duk_uint32_t) (tv - DUK_HOBJECT_A_GET_BASE(thr->heap, (duk_hobject *) a)) == a->length);
		DUK_ASSERT(a->length == (duk_uint32_t) arr_size);
		DUK_ASSERT(duk_is_bare_object(thr, -1));
	}
#endif

	/* [ ... error c_filename? arr ] */

	if (c_filename) {
		duk_remove_m2(thr);
	}

	/* [ ... error arr ] */

	duk_xdef_prop_stridx_short_wec(thr, -2, DUK_STRIDX_INT_TRACEDATA);  /* -> [ ... error ] */
}
#endif  /* DUK_USE_TRACEBACKS */

/*
 *  Add .fileName and .lineNumber to an error on the stack top.
 */

#if defined(DUK_USE_AUGMENT_ERROR_CREATE) && !defined(DUK_USE_TRACEBACKS)
DUK_LOCAL void duk__add_fileline(duk_hthread *thr, duk_hthread *thr_callstack, const char *c_filename, duk_int_t c_line, duk_small_uint_t flags) {
#if defined(DUK_USE_ASSERTIONS)
	duk_int_t entry_top;
#endif

#if defined(DUK_USE_ASSERTIONS)
	entry_top = duk_get_top(thr);
#endif

	/*
	 *  If tracebacks are disabled, 'fileName' and 'lineNumber' are added
	 *  as plain own properties.  Since Error.prototype has accessors of
	 *  the same name, we need to define own properties directly (cannot
	 *  just use e.g. duk_put_prop_stridx).  Existing properties are not
	 *  overwritten in case they already exist.
	 */

	if (thr->compile_ctx != NULL && thr->compile_ctx->h_filename != NULL) {
		/* Compiler SyntaxError (or other error) gets the primary blame.
		 * Currently no flag to prevent blaming.
		 */
		duk_push_uint(thr, (duk_uint_t) thr->compile_ctx->curr_token.start_line);
		duk_push_hstring(thr, thr->compile_ctx->h_filename);
	} else if (c_filename && (flags & DUK_AUGMENT_FLAG_NOBLAME_FILELINE) == 0) {
		/* C call site gets blamed next, unless flagged not to do so.
		 * XXX: file/line is disabled in minimal builds, so disable this
		 * too when appropriate.
		 */
		duk_push_int(thr, c_line);
		duk_push_string(thr, c_filename);
	} else {
		/* Finally, blame the innermost callstack entry which has a
		 * .fileName property.
		 */
		duk_small_uint_t depth;
		duk_uint32_t ecma_line;
		duk_activation *act;

		DUK_ASSERT(thr_callstack->callstack_top <= DUK_INT_MAX);  /* callstack limits */
		depth = DUK_USE_TRACEBACK_DEPTH;
		if (depth > thr_callstack->callstack_top) {
			depth = thr_callstack->callstack_top;
		}
		for (act = thr_callstack->callstack_curr; depth-- > 0; act = act->parent) {
			duk_hobject *func;
			duk_uint32_t pc;

			DUK_ASSERT(act != NULL);
			func = DUK_ACT_GET_FUNC(act);
			if (func == NULL) {
				/* Lightfunc, not blamed now. */
				continue;
			}

			/* PC points to next instruction, find offending PC,
			 * PC == 0 for native code.
			 */
			pc = duk_hthread_get_act_prev_pc(thr, act);  /* thr argument only used for thr->heap, so specific thread doesn't matter */
			DUK_UNREF(pc);
			DUK_ASSERT_DISABLE(pc >= 0);  /* unsigned */
			DUK_ASSERT((duk_double_t) pc < DUK_DOUBLE_2TO32);  /* assume PC is at most 32 bits and non-negative */

			duk_push_hobject(thr, func);

			/* [ ... error func ] */

			duk_get_prop_stridx_short(thr, -1, DUK_STRIDX_FILE_NAME);
			if (!duk_is_string_notsymbol(thr, -1)) {
				duk_pop_2(thr);
				continue;
			}

			/* [ ... error func fileName ] */

			ecma_line = 0;
#if defined(DUK_USE_PC2LINE)
			if (DUK_HOBJECT_IS_COMPFUNC(func)) {
				ecma_line = duk_hobject_pc2line_query(thr, -2, (duk_uint_fast32_t) pc);
			} else {
				/* Native function, no relevant lineNumber. */
			}
#endif  /* DUK_USE_PC2LINE */
			duk_push_u32(thr, ecma_line);

			/* [ ... error func fileName lineNumber ] */

			duk_replace(thr, -3);

			/* [ ... error lineNumber fileName ] */
			goto define_props;
		}

		/* No activation matches, use undefined for both .fileName and
		 * .lineNumber (matches what we do with a _Tracedata based
		 * no-match lookup.
		 */
		duk_push_undefined(thr);
		duk_push_undefined(thr);
	}

 define_props:
	/* [ ... error lineNumber fileName ] */
#if defined(DUK_USE_ASSERTIONS)
	DUK_ASSERT(duk_get_top(thr) == entry_top + 2);
#endif
	duk_xdef_prop_stridx_short(thr, -3, DUK_STRIDX_FILE_NAME, DUK_PROPDESC_FLAGS_C | DUK_PROPDESC_FLAG_NO_OVERWRITE);
	duk_xdef_prop_stridx_short(thr, -2, DUK_STRIDX_LINE_NUMBER, DUK_PROPDESC_FLAGS_C | DUK_PROPDESC_FLAG_NO_OVERWRITE);
}
#endif  /* DUK_USE_AUGMENT_ERROR_CREATE && !DUK_USE_TRACEBACKS */

/*
 *  Add line number to a compiler error.
 */

#if defined(DUK_USE_AUGMENT_ERROR_CREATE)
DUK_LOCAL void duk__add_compiler_error_line(duk_hthread *thr) {

	/* Append a "(line NNN)" to the "message" property of any error
	 * thrown during compilation.  Usually compilation errors are
	 * SyntaxErrors but they can also be out-of-memory errors and
	 * the like.
	 */

	/* [ ... error ] */

	DUK_ASSERT(duk_is_object(thr, -1));

	if (!(thr->compile_ctx != NULL && thr->compile_ctx->h_filename != NULL)) {
		return;
	}

	DUK_DDD(DUK_DDDPRINT("compile error, before adding line info: %!T",
	                     (duk_tval *) duk_get_tval(thr, -1)));

	if (duk_get_prop_stridx_short(thr, -1, DUK_STRIDX_MESSAGE)) {
		duk_push_sprintf(thr, " (line %ld)", (long) thr->compile_ctx->curr_token.start_line);
		duk_concat(thr, 2);
		duk_put_prop_stridx_short(thr, -2, DUK_STRIDX_MESSAGE);
	} else {
		duk_pop(thr);
	}

	DUK_DDD(DUK_DDDPRINT("compile error, after adding line info: %!T",
	                     (duk_tval *) duk_get_tval(thr, -1)));
}
#endif  /* DUK_USE_AUGMENT_ERROR_CREATE */

/*
 *  Augment an error being created using Duktape specific properties
 *  like _Tracedata or .fileName/.lineNumber.
 */

#if defined(DUK_USE_AUGMENT_ERROR_CREATE)
DUK_LOCAL void duk__err_augment_builtin_create(duk_hthread *thr, duk_hthread *thr_callstack, const char *c_filename, duk_int_t c_line, duk_hobject *obj, duk_small_uint_t flags) {
#if defined(DUK_USE_ASSERTIONS)
	duk_int_t entry_top;
#endif

#if defined(DUK_USE_ASSERTIONS)
	entry_top = duk_get_top(thr);
#endif
	DUK_ASSERT(obj != NULL);

	DUK_UNREF(obj);  /* unreferenced w/o tracebacks */

	duk__add_compiler_error_line(thr);

#if defined(DUK_USE_TRACEBACKS)
	/* If tracebacks are enabled, the '_Tracedata' property is the only
	 * thing we need: 'fileName' and 'lineNumber' are virtual properties
	 * which use '_Tracedata'.  (Check _Tracedata only as own property.)
	 */
	if (duk_hobject_find_entry_tval_ptr_stridx(thr->heap, obj, DUK_STRIDX_INT_TRACEDATA) != NULL) {
		DUK_DDD(DUK_DDDPRINT("error value already has a '_Tracedata' property, not modifying it"));
	} else {
		duk__add_traceback(thr, thr_callstack, c_filename, c_line, flags);
	}
#else
	/* Without tracebacks the concrete .fileName and .lineNumber need
	 * to be added directly.
	 */
	duk__add_fileline(thr, thr_callstack, c_filename, c_line, flags);
#endif

#if defined(DUK_USE_ASSERTIONS)
	DUK_ASSERT(duk_get_top(thr) == entry_top);
#endif
}
#endif  /* DUK_USE_AUGMENT_ERROR_CREATE */

/*
 *  Augment an error at creation time with _Tracedata/fileName/lineNumber
 *  and allow a user error handler (if defined) to process/replace the error.
 *  The error to be augmented is at the stack top.
 *
 *  thr: thread containing the error value
 *  thr_callstack: thread which should be used for generating callstack etc.
 *  c_filename: C __FILE__ related to the error
 *  c_line: C __LINE__ related to the error
 *  flags & DUK_AUGMENT_FLAG_NOBLAME_FILELINE:
 *      if true, don't fileName/line as error source, otherwise use traceback
 *      (needed because user code filename/line are reported but internal ones
 *      are not)
 */

#if defined(DUK_USE_AUGMENT_ERROR_CREATE)
DUK_INTERNAL void duk_err_augment_error_create(duk_hthread *thr, duk_hthread *thr_callstack, const char *c_filename, duk_int_t c_line, duk_small_uint_t flags) {
	duk_hobject *obj;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(thr_callstack != NULL);

	/* [ ... error ] */

	/*
	 *  Criteria for augmenting:
	 *
	 *   - augmentation enabled in build (naturally)
	 *   - error value internal prototype chain contains the built-in
	 *     Error prototype object (i.e. 'val instanceof Error')
	 *
	 *  Additional criteria for built-in augmenting:
	 *
	 *   - error value is an extensible object
	 */

	obj = duk_get_hobject(thr, -1);
	if (!obj) {
		DUK_DDD(DUK_DDDPRINT("value is not an object, skip both built-in and user augment"));
		return;
	}
	if (!duk_hobject_prototype_chain_contains(thr, obj, thr->builtins[DUK_BIDX_ERROR_PROTOTYPE], 1 /*ignore_loop*/)) {
		/* If the value has a prototype loop, it's critical not to
		 * throw here.  Instead, assume the value is not to be
		 * augmented.
		 */
		DUK_DDD(DUK_DDDPRINT("value is not an error instance, skip both built-in and user augment"));
		return;
	}
	if (DUK_HOBJECT_HAS_EXTENSIBLE(obj)) {
		DUK_DDD(DUK_DDDPRINT("error meets criteria, built-in augment"));
		duk__err_augment_builtin_create(thr, thr_callstack, c_filename, c_line, obj, flags);
	} else {
		DUK_DDD(DUK_DDDPRINT("error does not meet criteria, no built-in augment"));
	}

	/* [ ... error ] */

#if defined(DUK_USE_ERRCREATE)
	duk__err_augment_user(thr, DUK_STRIDX_ERR_CREATE);
#endif
}
#endif  /* DUK_USE_AUGMENT_ERROR_CREATE */

/*
 *  Augment an error at throw time; allow a user error handler (if defined)
 *  to process/replace the error.  The error to be augmented is at the
 *  stack top.
 */

#if defined(DUK_USE_AUGMENT_ERROR_THROW)
DUK_INTERNAL void duk_err_augment_error_throw(duk_hthread *thr) {
#if defined(DUK_USE_ERRTHROW)
	duk__err_augment_user(thr, DUK_STRIDX_ERR_THROW);
#endif  /* DUK_USE_ERRTHROW */
}
#endif  /* DUK_USE_AUGMENT_ERROR_THROW */
/*
 *  Do a longjmp call, calling the fatal error handler if no
 *  catchpoint exists.
 */

/* #include duk_internal.h -> already included */

#if defined(DUK_USE_PREFER_SIZE)
DUK_NORETURN(DUK_LOCAL_DECL void duk__uncaught_minimal(duk_hthread *thr));
DUK_LOCAL void duk__uncaught_minimal(duk_hthread *thr) {
	(void) duk_fatal(thr, "uncaught error");
	DUK_WO_NORETURN(return;);
}
#endif

#if 0
DUK_NORETURN(DUK_LOCAL_DECL void duk__uncaught_readable(duk_hthread *thr));
DUK_LOCAL void duk__uncaught_readable(duk_hthread *thr) {
	const char *summary;
	char buf[DUK_USE_FATAL_MAXLEN];

	summary = duk_push_string_tval_readable(thr, &thr->heap->lj.value1);
	DUK_SNPRINTF(buf, sizeof(buf), "uncaught: %s", summary);
	buf[sizeof(buf) - 1] = (char) 0;
	(void) duk_fatal(thr, (const char *) buf);
	DUK_WO_NORETURN(return;);
}
#endif

#if !defined(DUK_USE_PREFER_SIZE)
DUK_NORETURN(DUK_LOCAL_DECL void duk__uncaught_error_aware(duk_hthread *thr));
DUK_LOCAL void duk__uncaught_error_aware(duk_hthread *thr) {
	const char *summary;
	char buf[DUK_USE_FATAL_MAXLEN];

	summary = duk_push_string_tval_readable_error(thr, &thr->heap->lj.value1);
	DUK_ASSERT(summary != NULL);
	DUK_SNPRINTF(buf, sizeof(buf), "uncaught: %s", summary);
	buf[sizeof(buf) - 1] = (char) 0;
	(void) duk_fatal(thr, (const char *) buf);
	DUK_WO_NORETURN(return;);
}
#endif

DUK_INTERNAL void duk_err_longjmp(duk_hthread *thr) {
	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(thr->heap != NULL);

	DUK_DD(DUK_DDPRINT("longjmp error: type=%d iserror=%d value1=%!T value2=%!T",
	                   (int) thr->heap->lj.type, (int) thr->heap->lj.iserror,
	                   &thr->heap->lj.value1, &thr->heap->lj.value2));

	/* Prevent finalizer execution during error handling.  All error
	 * handling sites will process pending finalizers once error handling
	 * is complete and we're ready for the side effects.  Does not prevent
	 * refzero freeing or mark-and-sweep during error handling.
	 *
	 * NOTE: when we come here some calling code may have used DECREF
	 * NORZ macros without an explicit DUK_REFZERO_CHECK_xxx() call.
	 * We don't want to do it here because it would just check for
	 * pending finalizers and we prevent that explicitly.  Instead,
	 * the error catcher will run the finalizers once error handling
	 * is complete.
	 */

	DUK_ASSERT_LJSTATE_SET(thr->heap);

	thr->heap->pf_prevent_count++;
	DUK_ASSERT(thr->heap->pf_prevent_count != 0);  /* Wrap. */

#if defined(DUK_USE_ASSERTIONS)
	/* XXX: set this immediately when longjmp state is set */
	DUK_ASSERT(thr->heap->error_not_allowed == 0);  /* Detect error within critical section. */
	thr->heap->error_not_allowed = 1;
#endif

	DUK_DD(DUK_DDPRINT("about to longjmp, pf_prevent_count=%ld", (long) thr->heap->pf_prevent_count));

	/* If we don't have a jmpbuf_ptr, there is little we can do except
	 * cause a fatal error.  The caller's expectation is that we never
	 * return.
	 */
	if (!thr->heap->lj.jmpbuf_ptr) {
		DUK_D(DUK_DPRINT("uncaught error: type=%d iserror=%d value1=%!T value2=%!T",
		                 (int) thr->heap->lj.type, (int) thr->heap->lj.iserror,
		                 &thr->heap->lj.value1, &thr->heap->lj.value2));

#if defined(DUK_USE_PREFER_SIZE)
		duk__uncaught_minimal(thr);
#else
		duk__uncaught_error_aware(thr);
#endif
		DUK_UNREACHABLE();
	}

#if defined(DUK_USE_CPP_EXCEPTIONS)
	throw duk_internal_exception();  /* dummy */
#else
	DUK_LONGJMP(thr->heap->lj.jmpbuf_ptr->jb);
#endif

	DUK_UNREACHABLE();
}
/*
 *  Error helpers
 */

/* #include duk_internal.h -> already included */

/*
 *  Helper to walk the thread chain and see if there is an active error
 *  catcher.  Protected calls or finally blocks aren't considered catching.
 */

#if defined(DUK_USE_DEBUGGER_SUPPORT)
DUK_LOCAL duk_bool_t duk__have_active_catcher(duk_hthread *thr) {
	/* As noted above, a protected API call won't be counted as a
	 * catcher.  This is usually convenient, e.g. in the case of a top-
	 * level duk_pcall(), but may not always be desirable.  Perhaps add
	 * an argument to treat them as catchers?
	 */

	duk_activation *act;
	duk_catcher *cat;

	DUK_ASSERT(thr != NULL);

	for (; thr != NULL; thr = thr->resumer) {
		for (act = thr->callstack_curr; act != NULL; act = act->parent) {
			for (cat = act->cat; cat != NULL; cat = cat->parent) {
				if (DUK_CAT_HAS_CATCH_ENABLED(cat)) {
					return 1;  /* all we need to know */
				}
			}
		}
	}
	return 0;
}
#endif  /* DUK_USE_DEBUGGER_SUPPORT */

/*
 *  Get prototype object for an integer error code.
 */

DUK_INTERNAL duk_hobject *duk_error_prototype_from_code(duk_hthread *thr, duk_errcode_t code) {
	switch (code) {
	case DUK_ERR_EVAL_ERROR:
		return thr->builtins[DUK_BIDX_EVAL_ERROR_PROTOTYPE];
	case DUK_ERR_RANGE_ERROR:
		return thr->builtins[DUK_BIDX_RANGE_ERROR_PROTOTYPE];
	case DUK_ERR_REFERENCE_ERROR:
		return thr->builtins[DUK_BIDX_REFERENCE_ERROR_PROTOTYPE];
	case DUK_ERR_SYNTAX_ERROR:
		return thr->builtins[DUK_BIDX_SYNTAX_ERROR_PROTOTYPE];
	case DUK_ERR_TYPE_ERROR:
		return thr->builtins[DUK_BIDX_TYPE_ERROR_PROTOTYPE];
	case DUK_ERR_URI_ERROR:
		return thr->builtins[DUK_BIDX_URI_ERROR_PROTOTYPE];
	case DUK_ERR_ERROR:
	default:
		return thr->builtins[DUK_BIDX_ERROR_PROTOTYPE];
	}
}

/*
 *  Helper for debugger throw notify and pause-on-uncaught integration.
 */

#if defined(DUK_USE_DEBUGGER_SUPPORT)
DUK_INTERNAL void duk_err_check_debugger_integration(duk_hthread *thr) {
	duk_bool_t uncaught;
	duk_tval *tv_obj;

	/* If something is thrown with the debugger attached and nobody will
	 * catch it, execution is paused before the longjmp, turning over
	 * control to the debug client.  This allows local state to be examined
	 * before the stack is unwound.  Errors are not intercepted when debug
	 * message loop is active (e.g. for Eval).
	 */

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(thr->heap != NULL);

	/* XXX: Allow customizing the pause and notify behavior at runtime
	 * using debugger runtime flags.  For now the behavior is fixed using
	 * config options.
	 */

	if (!duk_debug_is_attached(thr->heap) ||
	    thr->heap->dbg_processing ||
	    thr->heap->lj.type != DUK_LJ_TYPE_THROW ||
	    thr->heap->creating_error) {
		DUK_D(DUK_DPRINT("skip debugger error integration; not attached, debugger processing, not THROW, or error thrown while creating error"));
		return;
	}

	/* Don't intercept a DoubleError, we may have caused the initial double
	 * fault and attempting to intercept it will cause us to be called
	 * recursively and exhaust the C stack.  (This should no longer happen
	 * for the initial throw because DoubleError path doesn't do a debugger
	 * integration check, but it might happen for rethrows.)
	 */
	tv_obj = &thr->heap->lj.value1;
	if (DUK_TVAL_IS_OBJECT(tv_obj) && DUK_TVAL_GET_OBJECT(tv_obj) == thr->builtins[DUK_BIDX_DOUBLE_ERROR]) {
		DUK_D(DUK_DPRINT("built-in DoubleError instance (re)thrown, not intercepting"));
		return;
	}

	uncaught = !duk__have_active_catcher(thr);

	/* Debugger code expects the value at stack top.  This also serves
	 * as a backup: we need to store/restore the longjmp state because
	 * when the debugger is paused Eval commands may be executed and
	 * they can arbitrarily clobber the longjmp state.
	 */
	duk_push_tval(thr, tv_obj);

	/* Store and reset longjmp state. */
	DUK_ASSERT_LJSTATE_SET(thr->heap);
	DUK_TVAL_DECREF_NORZ(thr, tv_obj);
	DUK_ASSERT(DUK_TVAL_IS_UNDEFINED(&thr->heap->lj.value2));  /* Always for THROW type. */
	DUK_TVAL_SET_UNDEFINED(tv_obj);
	thr->heap->lj.type = DUK_LJ_TYPE_UNKNOWN;
	DUK_ASSERT_LJSTATE_UNSET(thr->heap);

#if defined(DUK_USE_DEBUGGER_THROW_NOTIFY)
	/* Report it to the debug client */
	DUK_D(DUK_DPRINT("throw with debugger attached, report to client"));
	duk_debug_send_throw(thr, uncaught);
#endif

	if (uncaught) {
		if (thr->heap->dbg_pause_flags & DUK_PAUSE_FLAG_UNCAUGHT_ERROR) {
			DUK_D(DUK_DPRINT("PAUSE TRIGGERED by uncaught error"));
			duk_debug_halt_execution(thr, 1 /*use_prev_pc*/);
		}
	} else {
		if (thr->heap->dbg_pause_flags & DUK_PAUSE_FLAG_CAUGHT_ERROR) {
			DUK_D(DUK_DPRINT("PAUSE TRIGGERED by caught error"));
			duk_debug_halt_execution(thr, 1 /*use_prev_pc*/);
		}
	}

	/* Restore longjmp state. */
	DUK_ASSERT_LJSTATE_UNSET(thr->heap);
	thr->heap->lj.type = DUK_LJ_TYPE_THROW;
	tv_obj = DUK_GET_TVAL_NEGIDX(thr, -1);
	DUK_ASSERT(DUK_TVAL_IS_UNDEFINED(&thr->heap->lj.value1));
	DUK_ASSERT(DUK_TVAL_IS_UNDEFINED(&thr->heap->lj.value2));
	DUK_TVAL_SET_TVAL(&thr->heap->lj.value1, tv_obj);
	DUK_TVAL_INCREF(thr, tv_obj);
	DUK_ASSERT_LJSTATE_SET(thr->heap);

	duk_pop(thr);
}
#endif  /* DUK_USE_DEBUGGER_SUPPORT */

/*
 *  Helpers for setting up heap longjmp state.
 */

DUK_INTERNAL void duk_err_setup_ljstate1(duk_hthread *thr, duk_small_uint_t lj_type, duk_tval *tv_val) {
	duk_heap *heap;

	DUK_ASSERT(thr != NULL);
	heap = thr->heap;
	DUK_ASSERT(heap != NULL);
	DUK_ASSERT(tv_val != NULL);

	DUK_ASSERT_LJSTATE_UNSET(heap);

	heap->lj.type = lj_type;
	DUK_TVAL_SET_TVAL(&heap->lj.value1, tv_val);
	DUK_TVAL_INCREF(thr, tv_val);

	DUK_ASSERT_LJSTATE_SET(heap);
}
/*
 *  Create and throw an ECMAScript error object based on a code and a message.
 *
 *  Used when we throw errors internally.  ECMAScript generated error objects
 *  are created by ECMAScript code, and the throwing is handled by the bytecode
 *  executor.
 */

/* #include duk_internal.h -> already included */

/*
 *  Create and throw an error (originating from Duktape internally)
 *
 *  Push an error object on top of the stack, possibly throw augmenting
 *  the error, and finally longjmp.
 *
 *  If an error occurs while we're dealing with the current error, we might
 *  enter an infinite recursion loop.  This is prevented by detecting a
 *  "double fault" through the heap->creating_error flag; the recursion
 *  then stops at the second level.
 */

#if defined(DUK_USE_VERBOSE_ERRORS)
DUK_INTERNAL void duk_err_create_and_throw(duk_hthread *thr, duk_errcode_t code, const char *msg, const char *filename, duk_int_t line) {
#else
DUK_INTERNAL void duk_err_create_and_throw(duk_hthread *thr, duk_errcode_t code) {
#endif
#if defined(DUK_USE_VERBOSE_ERRORS)
	DUK_DD(DUK_DDPRINT("duk_err_create_and_throw(): code=%ld, msg=%s, filename=%s, line=%ld",
	                   (long) code, (const char *) msg,
	                   (const char *) filename, (long) line));
#else
	DUK_DD(DUK_DDPRINT("duk_err_create_and_throw(): code=%ld", (long) code));
#endif

	DUK_ASSERT(thr != NULL);

	/* Even though nested call is possible because we throw an error when
	 * trying to create an error, the potential errors must happen before
	 * the longjmp state is configured.
	 */
	DUK_ASSERT_LJSTATE_UNSET(thr->heap);

	/* Sync so that augmentation sees up-to-date activations, NULL
	 * thr->ptr_curr_pc so that it's not used if side effects occur
	 * in augmentation or longjmp handling.
	 */
	duk_hthread_sync_and_null_currpc(thr);

	/*
	 *  Create and push an error object onto the top of stack.
	 *  The error is potentially augmented before throwing.
	 *
	 *  If a "double error" occurs, use a fixed error instance
	 *  to avoid further trouble.
	 */

	if (thr->heap->creating_error) {
		duk_tval tv_val;
		duk_hobject *h_err;

		thr->heap->creating_error = 0;

		h_err = thr->builtins[DUK_BIDX_DOUBLE_ERROR];
		if (h_err != NULL) {
			DUK_D(DUK_DPRINT("double fault detected -> use built-in fixed 'double error' instance"));
			DUK_TVAL_SET_OBJECT(&tv_val, h_err);
		} else {
			DUK_D(DUK_DPRINT("double fault detected; there is no built-in fixed 'double error' instance "
			                 "-> use the error code as a number"));
			DUK_TVAL_SET_I32(&tv_val, (duk_int32_t) code);
		}

		duk_err_setup_ljstate1(thr, DUK_LJ_TYPE_THROW, &tv_val);

		/* No augmentation to avoid any allocations or side effects. */
	} else {
		/* Prevent infinite recursion.  Extra call stack and C
		 * recursion headroom (see GH-191) is added for augmentation.
		 * That is now signalled by heap->augmenting error and taken
		 * into account in call handling without an explicit limit bump.
		 */
		thr->heap->creating_error = 1;

		duk_require_stack(thr, 1);

		/* XXX: usually unnecessary '%s' formatting here, but cannot
		 * use 'msg' as a format string directly.
		 */
#if defined(DUK_USE_VERBOSE_ERRORS)
		duk_push_error_object_raw(thr,
		                          code | DUK_ERRCODE_FLAG_NOBLAME_FILELINE,
		                          filename,
		                          line,
		                          "%s",
		                          (const char *) msg);
#else
		duk_push_error_object_raw(thr,
		                          code | DUK_ERRCODE_FLAG_NOBLAME_FILELINE,
		                          NULL,
		                          0,
		                          NULL);
#endif

		/* Note that an alloc error may happen during error augmentation.
		 * This may happen both when the original error is an alloc error
		 * and when it's something else.  Because any error in augmentation
		 * must be handled correctly anyway, there's no special check for
		 * avoiding it for alloc errors (this differs from Duktape 1.x).
		 */
#if defined(DUK_USE_AUGMENT_ERROR_THROW)
		DUK_DDD(DUK_DDDPRINT("THROW ERROR (INTERNAL): %!iT (before throw augment)",
		                     (duk_tval *) duk_get_tval(thr, -1)));
		duk_err_augment_error_throw(thr);
#endif

		duk_err_setup_ljstate1(thr, DUK_LJ_TYPE_THROW, DUK_GET_TVAL_NEGIDX(thr, -1));
		thr->heap->creating_error = 0;

		/* Error is now created and we assume no errors can occur any
		 * more.  Check for debugger Throw integration only when the
		 * error is complete.  If we enter debugger message loop,
		 * creating_error must be 0 so that errors can be thrown in
		 * the paused state, e.g. in Eval commands.
		 */
#if defined(DUK_USE_DEBUGGER_SUPPORT)
		duk_err_check_debugger_integration(thr);
#endif
	}

	/*
	 *  Finally, longjmp
	 */

	DUK_DDD(DUK_DDDPRINT("THROW ERROR (INTERNAL): %!iT, %!iT (after throw augment)",
	                     (duk_tval *) &thr->heap->lj.value1, (duk_tval *) &thr->heap->lj.value2));

	duk_err_longjmp(thr);
	DUK_UNREACHABLE();
}

/*
 *  Helper for C function call negative return values.
 */

DUK_INTERNAL void duk_error_throw_from_negative_rc(duk_hthread *thr, duk_ret_t rc) {
	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(rc < 0);

	/*
	 *  The __FILE__ and __LINE__ information is intentionally not used in the
	 *  creation of the error object, as it isn't useful in the tracedata.  The
	 *  tracedata still contains the function which returned the negative return
	 *  code, and having the file/line of this function isn't very useful.
	 *
	 *  The error messages for DUK_RET_xxx shorthand are intentionally very
	 *  minimal: they're only really useful for low memory targets.
	 */

	duk_error_raw(thr, -rc, NULL, 0, "error (rc %ld)", (long) rc);
	DUK_WO_NORETURN(return;);
}
/*
 *  duk_hbuffer allocation and freeing.
 */

/* #include duk_internal.h -> already included */

/* Allocate a new duk_hbuffer of a certain type and return a pointer to it
 * (NULL on error).  Write buffer data pointer to 'out_bufdata' (only if
 * allocation successful).
 */
DUK_INTERNAL duk_hbuffer *duk_hbuffer_alloc(duk_heap *heap, duk_size_t size, duk_small_uint_t flags, void **out_bufdata) {
	duk_hbuffer *res = NULL;
	duk_size_t header_size;
	duk_size_t alloc_size;

	DUK_ASSERT(heap != NULL);
	DUK_ASSERT(out_bufdata != NULL);

	DUK_DDD(DUK_DDDPRINT("allocate hbuffer"));

	/* Size sanity check.  Should not be necessary because caller is
	 * required to check this, but we don't want to cause a segfault
	 * if the size wraps either in duk_size_t computation or when
	 * storing the size in a 16-bit field.
	 */
	if (size > DUK_HBUFFER_MAX_BYTELEN) {
		DUK_D(DUK_DPRINT("hbuffer alloc failed: size too large: %ld", (long) size));
		return NULL;  /* no need to write 'out_bufdata' */
	}

	if (flags & DUK_BUF_FLAG_EXTERNAL) {
		header_size = sizeof(duk_hbuffer_external);
		alloc_size = sizeof(duk_hbuffer_external);
	} else if (flags & DUK_BUF_FLAG_DYNAMIC) {
		header_size = sizeof(duk_hbuffer_dynamic);
		alloc_size = sizeof(duk_hbuffer_dynamic);
	} else {
		header_size = sizeof(duk_hbuffer_fixed);
		alloc_size = sizeof(duk_hbuffer_fixed) + size;
		DUK_ASSERT(alloc_size >= sizeof(duk_hbuffer_fixed));  /* no wrapping */
	}

	res = (duk_hbuffer *) DUK_ALLOC(heap, alloc_size);
	if (DUK_UNLIKELY(res == NULL)) {
		goto alloc_error;
	}

	/* zero everything unless requested not to do so */
#if defined(DUK_USE_ZERO_BUFFER_DATA)
	duk_memzero((void *) res,
	            (flags & DUK_BUF_FLAG_NOZERO) ? header_size : alloc_size);
#else
	duk_memzero((void *) res, header_size);
#endif

	if (flags & DUK_BUF_FLAG_EXTERNAL) {
		duk_hbuffer_external *h;
		h = (duk_hbuffer_external *) res;
		DUK_UNREF(h);
		*out_bufdata = NULL;
#if defined(DUK_USE_EXPLICIT_NULL_INIT)
#if defined(DUK_USE_HEAPPTR16)
/* the compressed pointer is zeroed which maps to NULL, so nothing to do. */
#else
		DUK_HBUFFER_EXTERNAL_SET_DATA_PTR(heap, h, NULL);
#endif
#endif
		DUK_ASSERT(DUK_HBUFFER_EXTERNAL_GET_DATA_PTR(heap, h) == NULL);
	} else if (flags & DUK_BUF_FLAG_DYNAMIC) {
		duk_hbuffer_dynamic *h = (duk_hbuffer_dynamic *) res;
		void *ptr;

		if (size > 0) {
			DUK_ASSERT(!(flags & DUK_BUF_FLAG_EXTERNAL));  /* alloc external with size zero */
			DUK_DDD(DUK_DDDPRINT("dynamic buffer with nonzero size, alloc actual buffer"));
#if defined(DUK_USE_ZERO_BUFFER_DATA)
			ptr = DUK_ALLOC_ZEROED(heap, size);
#else
			ptr = DUK_ALLOC(heap, size);
#endif
			if (DUK_UNLIKELY(ptr == NULL)) {
				/* Because size > 0, NULL check is correct */
				goto alloc_error;
			}
			*out_bufdata = ptr;

			DUK_HBUFFER_DYNAMIC_SET_DATA_PTR(heap, h, ptr);
		} else {
			*out_bufdata = NULL;
#if defined(DUK_USE_EXPLICIT_NULL_INIT)
#if defined(DUK_USE_HEAPPTR16)
/* the compressed pointer is zeroed which maps to NULL, so nothing to do. */
#else
			DUK_HBUFFER_DYNAMIC_SET_DATA_PTR(heap, h, NULL);
#endif
#endif
			DUK_ASSERT(DUK_HBUFFER_DYNAMIC_GET_DATA_PTR(heap, h) == NULL);
		}
	} else {
		*out_bufdata = (void *) ((duk_hbuffer_fixed *) (void *) res + 1);
	}

	DUK_HBUFFER_SET_SIZE(res, size);

	DUK_HEAPHDR_SET_TYPE(&res->hdr, DUK_HTYPE_BUFFER);
	if (flags & DUK_BUF_FLAG_DYNAMIC) {
		DUK_HBUFFER_SET_DYNAMIC(res);
		if (flags & DUK_BUF_FLAG_EXTERNAL) {
			DUK_HBUFFER_SET_EXTERNAL(res);
		}
	} else {
		DUK_ASSERT(!(flags & DUK_BUF_FLAG_EXTERNAL));
	}
        DUK_HEAP_INSERT_INTO_HEAP_ALLOCATED(heap, &res->hdr);

	DUK_DDD(DUK_DDDPRINT("allocated hbuffer: %p", (void *) res));
	return res;

 alloc_error:
	DUK_DD(DUK_DDPRINT("hbuffer allocation failed"));

	DUK_FREE(heap, res);
	return NULL;  /* no need to write 'out_bufdata' */
}

/* For indirect allocs. */

DUK_INTERNAL void *duk_hbuffer_get_dynalloc_ptr(duk_heap *heap, void *ud) {
	duk_hbuffer_dynamic *buf = (duk_hbuffer_dynamic *) ud;
	DUK_UNREF(heap);
	return (void *) DUK_HBUFFER_DYNAMIC_GET_DATA_PTR(heap, buf);
}
/*
 *  duk_hbuffer assertion helpers
 */

/* #include duk_internal.h -> already included */

#if defined(DUK_USE_ASSERTIONS)

DUK_INTERNAL void duk_hbuffer_assert_valid(duk_hbuffer *h) {
	DUK_ASSERT(h != NULL);
}

#endif  /* DUK_USE_ASSERTIONS */
/*
 *  duk_hbuffer operations such as resizing and inserting/appending data to
 *  a dynamic buffer.
 */

/* #include duk_internal.h -> already included */

/*
 *  Resizing
 */

DUK_INTERNAL void duk_hbuffer_resize(duk_hthread *thr, duk_hbuffer_dynamic *buf, duk_size_t new_size) {
	void *res;
	duk_size_t prev_size;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(buf != NULL);
	DUK_ASSERT(DUK_HBUFFER_HAS_DYNAMIC(buf));
	DUK_ASSERT(!DUK_HBUFFER_HAS_EXTERNAL(buf));

	/*
	 *  Maximum size check
	 */

	if (new_size > DUK_HBUFFER_MAX_BYTELEN) {
		DUK_ERROR_RANGE(thr, "buffer too long");
		DUK_WO_NORETURN(return;);
	}

	/*
	 *  Note: use indirect realloc variant just in case mark-and-sweep
	 *  (finalizers) might resize this same buffer during garbage
	 *  collection.
	 */

	res = DUK_REALLOC_INDIRECT(thr->heap, duk_hbuffer_get_dynalloc_ptr, (void *) buf, new_size);
	if (DUK_LIKELY(res != NULL || new_size == 0)) {
		/* 'res' may be NULL if new allocation size is 0. */

		DUK_DDD(DUK_DDDPRINT("resized dynamic buffer %p:%ld -> %p:%ld",
		                     (void *) DUK_HBUFFER_DYNAMIC_GET_DATA_PTR(thr->heap, buf),
		                     (long) DUK_HBUFFER_DYNAMIC_GET_SIZE(buf),
		                     (void *) res,
		                     (long) new_size));

		/*
		 *  The entire allocated buffer area, regardless of actual used
		 *  size, is kept zeroed in resizes for simplicity.  If the buffer
		 *  is grown, zero the new part.
		 */

		prev_size = DUK_HBUFFER_DYNAMIC_GET_SIZE(buf);
		if (new_size > prev_size) {
			DUK_ASSERT(new_size - prev_size > 0);
#if defined(DUK_USE_ZERO_BUFFER_DATA)
			duk_memzero((void *) ((char *) res + prev_size),
			            (duk_size_t) (new_size - prev_size));
#endif
		}

		DUK_HBUFFER_DYNAMIC_SET_SIZE(buf, new_size);
		DUK_HBUFFER_DYNAMIC_SET_DATA_PTR(thr->heap, buf, res);
	} else {
		DUK_ERROR_ALLOC_FAILED(thr);
		DUK_WO_NORETURN(return;);
	}

	DUK_ASSERT(res != NULL || new_size == 0);
}

DUK_INTERNAL void duk_hbuffer_reset(duk_hthread *thr, duk_hbuffer_dynamic *buf) {
	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(buf != NULL);
	DUK_ASSERT(DUK_HBUFFER_HAS_DYNAMIC(buf));
	DUK_ASSERT(!DUK_HBUFFER_HAS_EXTERNAL(buf));

	duk_hbuffer_resize(thr, buf, 0);
}
/* #include duk_internal.h -> already included */

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
DUK_INTERNAL duk_uint_t duk_hbufobj_clamp_bytelength(duk_hbufobj *h_bufobj, duk_uint_t len) {
	duk_uint_t buf_size;
	duk_uint_t buf_avail;

	DUK_ASSERT(h_bufobj != NULL);
	DUK_ASSERT(h_bufobj->buf != NULL);

	buf_size = (duk_uint_t) DUK_HBUFFER_GET_SIZE(h_bufobj->buf);
	if (h_bufobj->offset > buf_size) {
		/* Slice starting point is beyond current length. */
		return 0;
	}
	buf_avail = buf_size - h_bufobj->offset;

	return buf_avail >= len ? len : buf_avail;
}
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */
/*
 *  duk_heap allocation and freeing.
 */

/* #include duk_internal.h -> already included */

#if defined(DUK_USE_ROM_STRINGS)
/* Fixed seed value used with ROM strings. */
#define DUK__FIXED_HASH_SEED       0xabcd1234
#endif

/*
 *  Free a heap object.
 *
 *  Free heap object and its internal (non-heap) pointers.  Assumes that
 *  caller has removed the object from heap allocated list or the string
 *  intern table, and any weak references (which strings may have) have
 *  been already dealt with.
 */

DUK_INTERNAL void duk_free_hobject(duk_heap *heap, duk_hobject *h) {
	DUK_ASSERT(heap != NULL);
	DUK_ASSERT(h != NULL);

	DUK_FREE(heap, DUK_HOBJECT_GET_PROPS(heap, h));

	if (DUK_HOBJECT_IS_COMPFUNC(h)) {
		duk_hcompfunc *f = (duk_hcompfunc *) h;
		DUK_UNREF(f);
		/* Currently nothing to free; 'data' is a heap object */
	} else if (DUK_HOBJECT_IS_NATFUNC(h)) {
		duk_hnatfunc *f = (duk_hnatfunc *) h;
		DUK_UNREF(f);
		/* Currently nothing to free */
	} else if (DUK_HOBJECT_IS_THREAD(h)) {
		duk_hthread *t = (duk_hthread *) h;
		duk_activation *act;

		DUK_FREE(heap, t->valstack);

		/* Don't free h->resumer because it exists in the heap.
		 * Callstack entries also contain function pointers which
		 * are not freed for the same reason.  They are decref
		 * finalized and the targets are freed if necessary based
		 * on their refcount (or reachability).
		 */
		for (act = t->callstack_curr; act != NULL;) {
			duk_activation *act_next;
			duk_catcher *cat;

			for (cat = act->cat; cat != NULL;) {
				duk_catcher *cat_next;

				cat_next = cat->parent;
				DUK_FREE(heap, (void *) cat);
				cat = cat_next;
			}

			act_next = act->parent;
			DUK_FREE(heap, (void *) act);
			act = act_next;
		}

		/* XXX: with 'caller' property the callstack would need
		 * to be unwound to update the 'caller' properties of
		 * functions in the callstack.
		 */
	} else if (DUK_HOBJECT_IS_BOUNDFUNC(h)) {
		duk_hboundfunc *f = (duk_hboundfunc *) (void *) h;

		DUK_FREE(heap, f->args);
	}

	DUK_FREE(heap, (void *) h);
}

DUK_INTERNAL void duk_free_hbuffer(duk_heap *heap, duk_hbuffer *h) {
	DUK_ASSERT(heap != NULL);
	DUK_ASSERT(h != NULL);

	if (DUK_HBUFFER_HAS_DYNAMIC(h) && !DUK_HBUFFER_HAS_EXTERNAL(h)) {
		duk_hbuffer_dynamic *g = (duk_hbuffer_dynamic *) h;
		DUK_DDD(DUK_DDDPRINT("free dynamic buffer %p", (void *) DUK_HBUFFER_DYNAMIC_GET_DATA_PTR(heap, g)));
		DUK_FREE(heap, DUK_HBUFFER_DYNAMIC_GET_DATA_PTR(heap, g));
	}
	DUK_FREE(heap, (void *) h);
}

DUK_INTERNAL void duk_free_hstring(duk_heap *heap, duk_hstring *h) {
	DUK_ASSERT(heap != NULL);
	DUK_ASSERT(h != NULL);

	DUK_UNREF(heap);
	DUK_UNREF(h);

#if defined(DUK_USE_HSTRING_EXTDATA) && defined(DUK_USE_EXTSTR_FREE)
	if (DUK_HSTRING_HAS_EXTDATA(h)) {
		DUK_DDD(DUK_DDDPRINT("free extstr: hstring %!O, extdata: %p",
		                     h, DUK_HSTRING_GET_EXTDATA((duk_hstring_external *) h)));
		DUK_USE_EXTSTR_FREE(heap->heap_udata, (const void *) DUK_HSTRING_GET_EXTDATA((duk_hstring_external *) h));
	}
#endif
	DUK_FREE(heap, (void *) h);
}

DUK_INTERNAL void duk_heap_free_heaphdr_raw(duk_heap *heap, duk_heaphdr *hdr) {
	DUK_ASSERT(heap);
	DUK_ASSERT(hdr);

	DUK_DDD(DUK_DDDPRINT("free heaphdr %p, htype %ld", (void *) hdr, (long) DUK_HEAPHDR_GET_TYPE(hdr)));

	switch (DUK_HEAPHDR_GET_TYPE(hdr)) {
	case DUK_HTYPE_STRING:
		duk_free_hstring(heap, (duk_hstring *) hdr);
		break;
	case DUK_HTYPE_OBJECT:
		duk_free_hobject(heap, (duk_hobject *) hdr);
		break;
	default:
		DUK_ASSERT(DUK_HEAPHDR_GET_TYPE(hdr) == DUK_HTYPE_BUFFER);
		duk_free_hbuffer(heap, (duk_hbuffer *) hdr);
	}

}

/*
 *  Free the heap.
 *
 *  Frees heap-related non-heap-tracked allocations such as the
 *  string intern table; then frees the heap allocated objects;
 *  and finally frees the heap structure itself.  Reference counts
 *  and GC markers are ignored (and not updated) in this process,
 *  and finalizers won't be called.
 *
 *  The heap pointer and heap object pointers must not be used
 *  after this call.
 */

#if defined(DUK_USE_CACHE_ACTIVATION)
DUK_LOCAL duk_size_t duk__heap_free_activation_freelist(duk_heap *heap) {
	duk_activation *act;
	duk_activation *act_next;
	duk_size_t count_act = 0;

	for (act = heap->activation_free; act != NULL;) {
		act_next = act->parent;
		DUK_FREE(heap, (void *) act);
		act = act_next;
#if defined(DUK_USE_DEBUG)
		count_act++;
#endif
	}
	heap->activation_free = NULL;  /* needed when called from mark-and-sweep */
	return count_act;
}
#endif  /* DUK_USE_CACHE_ACTIVATION */

#if defined(DUK_USE_CACHE_CATCHER)
DUK_LOCAL duk_size_t duk__heap_free_catcher_freelist(duk_heap *heap) {
	duk_catcher *cat;
	duk_catcher *cat_next;
	duk_size_t count_cat = 0;

	for (cat = heap->catcher_free; cat != NULL;) {
		cat_next = cat->parent;
		DUK_FREE(heap, (void *) cat);
		cat = cat_next;
#if defined(DUK_USE_DEBUG)
		count_cat++;
#endif
	}
	heap->catcher_free = NULL;  /* needed when called from mark-and-sweep */

	return count_cat;
}
#endif  /* DUK_USE_CACHE_CATCHER */

DUK_INTERNAL void duk_heap_free_freelists(duk_heap *heap) {
	duk_size_t count_act = 0;
	duk_size_t count_cat = 0;

#if defined(DUK_USE_CACHE_ACTIVATION)
	count_act = duk__heap_free_activation_freelist(heap);
#endif
#if defined(DUK_USE_CACHE_CATCHER)
	count_cat = duk__heap_free_catcher_freelist(heap);
#endif
	DUK_UNREF(heap);
	DUK_UNREF(count_act);
	DUK_UNREF(count_cat);

	DUK_D(DUK_DPRINT("freed %ld activation freelist entries, %ld catcher freelist entries",
	                 (long) count_act, (long) count_cat));
}

DUK_LOCAL void duk__free_allocated(duk_heap *heap) {
	duk_heaphdr *curr;
	duk_heaphdr *next;

	curr = heap->heap_allocated;
	while (curr) {
		/* We don't log or warn about freeing zero refcount objects
		 * because they may happen with finalizer processing.
		 */

		DUK_DDD(DUK_DDDPRINT("FINALFREE (allocated): %!iO",
		                     (duk_heaphdr *) curr));
		next = DUK_HEAPHDR_GET_NEXT(heap, curr);
		duk_heap_free_heaphdr_raw(heap, curr);
		curr = next;
	}
}

#if defined(DUK_USE_FINALIZER_SUPPORT)
DUK_LOCAL void duk__free_finalize_list(duk_heap *heap) {
	duk_heaphdr *curr;
	duk_heaphdr *next;

	curr = heap->finalize_list;
	while (curr) {
		DUK_DDD(DUK_DDDPRINT("FINALFREE (finalize_list): %!iO",
		                     (duk_heaphdr *) curr));
		next = DUK_HEAPHDR_GET_NEXT(heap, curr);
		duk_heap_free_heaphdr_raw(heap, curr);
		curr = next;
	}
}
#endif  /* DUK_USE_FINALIZER_SUPPORT */

DUK_LOCAL void duk__free_stringtable(duk_heap *heap) {
	/* strings are only tracked by stringtable */
	duk_heap_strtable_free(heap);
}

#if defined(DUK_USE_FINALIZER_SUPPORT)
DUK_LOCAL void duk__free_run_finalizers(duk_heap *heap) {
	duk_heaphdr *curr;
	duk_uint_t round_no;
	duk_size_t count_all;
	duk_size_t count_finalized;
	duk_size_t curr_limit;

	DUK_ASSERT(heap != NULL);

#if defined(DUK_USE_REFERENCE_COUNTING)
	DUK_ASSERT(heap->refzero_list == NULL);  /* refzero not running -> must be empty */
#endif
	DUK_ASSERT(heap->finalize_list == NULL);  /* mark-and-sweep last pass */

	if (heap->heap_thread == NULL) {
		/* May happen when heap allocation fails right off.  There
		 * cannot be any finalizable objects in this case.
		 */
		DUK_D(DUK_DPRINT("no heap_thread in heap destruct, assume no finalizable objects"));
		return;
	}

	/* Prevent finalize_list processing and mark-and-sweep entirely.
	 * Setting ms_running != 0 also prevents refzero handling from moving
	 * objects away from the heap_allocated list.  The flag name is a bit
	 * misleading here.
	 *
	 * Use a distinct value for ms_running here (== 2) so that assertions
	 * can detect this situation separate from the normal runtime
	 * mark-and-sweep case.  This allows better assertions (GH-2030).
	 */
	DUK_ASSERT(heap->pf_prevent_count == 0);
	DUK_ASSERT(heap->ms_running == 0);
	DUK_ASSERT(heap->ms_prevent_count == 0);
	heap->pf_prevent_count = 1;
	heap->ms_running = 2;  /* Use distinguishable value. */
	heap->ms_prevent_count = 1;  /* Bump, because mark-and-sweep assumes it's bumped when ms_running is set. */

	curr_limit = 0;  /* suppress warning, not used */
	for (round_no = 0; ; round_no++) {
		curr = heap->heap_allocated;
		count_all = 0;
		count_finalized = 0;
		while (curr) {
			count_all++;
			if (DUK_HEAPHDR_IS_OBJECT(curr)) {
				/* Only objects in heap_allocated may have finalizers.  Check that
				 * the object itself has a _Finalizer property (own or inherited)
				 * so that we don't execute finalizers for e.g. Proxy objects.
				 */
				DUK_ASSERT(curr != NULL);

				if (DUK_HOBJECT_HAS_FINALIZER_FAST(heap, (duk_hobject *) curr)) {
					if (!DUK_HEAPHDR_HAS_FINALIZED((duk_heaphdr *) curr)) {
						DUK_ASSERT(DUK_HEAP_HAS_FINALIZER_NORESCUE(heap));  /* maps to finalizer 2nd argument */
						duk_heap_run_finalizer(heap, (duk_hobject *) curr);
						count_finalized++;
					}
				}
			}
			curr = DUK_HEAPHDR_GET_NEXT(heap, curr);
		}

		/* Each round of finalizer execution may spawn new finalizable objects
		 * which is normal behavior for some applications.  Allow multiple
		 * rounds of finalization, but use a shrinking limit based on the
		 * first round to detect the case where a runaway finalizer creates
		 * an unbounded amount of new finalizable objects.  Finalizer rescue
		 * is not supported: the semantics are unclear because most of the
		 * objects being finalized here are already reachable.  The finalizer
		 * is given a boolean to indicate that rescue is not possible.
		 *
		 * See discussion in: https://github.com/svaarala/duktape/pull/473
		 */

		if (round_no == 0) {
			/* Cannot wrap: each object is at least 8 bytes so count is
			 * at most 1/8 of that.
			 */
			curr_limit = count_all * 2;
		} else {
			curr_limit = (curr_limit * 3) / 4;   /* Decrease by 25% every round */
		}
		DUK_D(DUK_DPRINT("finalizer round %ld complete, %ld objects, tried to execute %ld finalizers, current limit is %ld",
		                 (long) round_no, (long) count_all, (long) count_finalized, (long) curr_limit));

		if (count_finalized == 0) {
			DUK_D(DUK_DPRINT("no more finalizable objects, forced finalization finished"));
			break;
		}
		if (count_finalized >= curr_limit) {
			DUK_D(DUK_DPRINT("finalizer count above limit, potentially runaway finalizer; skip remaining finalizers"));
			break;
		}
	}

	DUK_ASSERT(heap->ms_running == 2);
	DUK_ASSERT(heap->pf_prevent_count == 1);
	heap->ms_running = 0;
	heap->pf_prevent_count = 0;
}
#endif  /* DUK_USE_FINALIZER_SUPPORT */

DUK_INTERNAL void duk_heap_free(duk_heap *heap) {
	DUK_D(DUK_DPRINT("free heap: %p", (void *) heap));

#if defined(DUK_USE_DEBUG)
	duk_heap_strtable_dump(heap);
#endif

#if defined(DUK_USE_DEBUGGER_SUPPORT)
	/* Detach a debugger if attached (can be called multiple times)
	 * safely.
	 */
	/* XXX: Add a flag to reject an attempt to re-attach?  Otherwise
	 * the detached callback may immediately reattach.
	 */
	duk_debug_do_detach(heap);
#endif

	/* Execute finalizers before freeing the heap, even for reachable
	 * objects.  This gives finalizers the chance to free any native
	 * resources like file handles, allocations made outside Duktape,
	 * etc.  This is quite tricky to get right, so that all finalizer
	 * guarantees are honored.
	 *
	 * Run mark-and-sweep a few times just in case (unreachable object
	 * finalizers run already here).  The last round must rescue objects
	 * from the previous round without running any more finalizers.  This
	 * ensures rescued objects get their FINALIZED flag cleared so that
	 * their finalizer is called once more in forced finalization to
	 * satisfy finalizer guarantees.  However, we don't want to run any
	 * more finalizers because that'd required one more loop, and so on.
	 *
	 * XXX: this perhaps requires an execution time limit.
	 */
	DUK_D(DUK_DPRINT("execute finalizers before freeing heap"));
	DUK_ASSERT(heap->pf_skip_finalizers == 0);
	DUK_D(DUK_DPRINT("forced gc #1 in heap destruction"));
	duk_heap_mark_and_sweep(heap, 0);
	DUK_D(DUK_DPRINT("forced gc #2 in heap destruction"));
	duk_heap_mark_and_sweep(heap, 0);
	DUK_D(DUK_DPRINT("forced gc #3 in heap destruction (don't run finalizers)"));
	heap->pf_skip_finalizers = 1;
	duk_heap_mark_and_sweep(heap, 0);  /* Skip finalizers; queue finalizable objects to heap_allocated. */

	/* There are never objects in refzero_list at this point, or at any
	 * point beyond a DECREF (even a DECREF_NORZ).  Since Duktape 2.1
	 * refzero_list processing is side effect free, so it is always
	 * processed to completion by a DECREF initially triggering a zero
	 * refcount.
	 */
#if defined(DUK_USE_REFERENCE_COUNTING)
	DUK_ASSERT(heap->refzero_list == NULL);  /* Always processed to completion inline. */
#endif
#if defined(DUK_USE_FINALIZER_SUPPORT)
	DUK_ASSERT(heap->finalize_list == NULL);  /* Last mark-and-sweep with skip_finalizers. */
#endif

#if defined(DUK_USE_FINALIZER_SUPPORT)
	DUK_D(DUK_DPRINT("run finalizers for remaining finalizable objects"));
	DUK_HEAP_SET_FINALIZER_NORESCUE(heap);  /* Rescue no longer supported. */
	duk__free_run_finalizers(heap);
#endif  /* DUK_USE_FINALIZER_SUPPORT */

	/* Note: heap->heap_thread, heap->curr_thread, and heap->heap_object
	 * are on the heap allocated list.
	 */

	DUK_D(DUK_DPRINT("freeing temporary freelists"));
	duk_heap_free_freelists(heap);

	DUK_D(DUK_DPRINT("freeing heap_allocated of heap: %p", (void *) heap));
	duk__free_allocated(heap);

#if defined(DUK_USE_REFERENCE_COUNTING)
	DUK_ASSERT(heap->refzero_list == NULL);  /* Always processed to completion inline. */
#endif

#if defined(DUK_USE_FINALIZER_SUPPORT)
	DUK_D(DUK_DPRINT("freeing finalize_list of heap: %p", (void *) heap));
	duk__free_finalize_list(heap);
#endif

	DUK_D(DUK_DPRINT("freeing string table of heap: %p", (void *) heap));
	duk__free_stringtable(heap);

	DUK_D(DUK_DPRINT("freeing heap structure: %p", (void *) heap));
	heap->free_func(heap->heap_udata, heap);
}

/*
 *  Allocate a heap.
 *
 *  String table is initialized with built-in strings from genbuiltins.py,
 *  either by dynamically creating the strings or by referring to ROM strings.
 */

#if defined(DUK_USE_ROM_STRINGS)
DUK_LOCAL duk_bool_t duk__init_heap_strings(duk_heap *heap) {
#if defined(DUK_USE_ASSERTIONS)
	duk_small_uint_t i;
#endif

	DUK_UNREF(heap);

	/* With ROM-based strings, heap->strs[] and thr->strs[] are omitted
	 * so nothing to initialize for strs[].
	 */

#if defined(DUK_USE_ASSERTIONS)
	for (i = 0; i < sizeof(duk_rom_strings_lookup) / sizeof(const duk_hstring *); i++) {
		const duk_hstring *h;
		duk_uint32_t hash;

		h = duk_rom_strings_lookup[i];
		while (h != NULL) {
			hash = duk_heap_hashstring(heap, (const duk_uint8_t *) DUK_HSTRING_GET_DATA(h), DUK_HSTRING_GET_BYTELEN(h));
			DUK_DD(DUK_DDPRINT("duk_rom_strings_lookup[%d] -> hash 0x%08lx, computed 0x%08lx",
			                   (int) i, (unsigned long) DUK_HSTRING_GET_HASH(h), (unsigned long) hash));
			DUK_ASSERT(hash == (duk_uint32_t) DUK_HSTRING_GET_HASH(h));

			h = (const duk_hstring *) h->hdr.h_next;
		}
	}
#endif
	return 1;
}
#else  /* DUK_USE_ROM_STRINGS */

DUK_LOCAL duk_bool_t duk__init_heap_strings(duk_heap *heap) {
	duk_bitdecoder_ctx bd_ctx;
	duk_bitdecoder_ctx *bd = &bd_ctx;  /* convenience */
	duk_small_uint_t i;

	duk_memzero(&bd_ctx, sizeof(bd_ctx));
	bd->data = (const duk_uint8_t *) duk_strings_data;
	bd->length = (duk_size_t) DUK_STRDATA_DATA_LENGTH;

	for (i = 0; i < DUK_HEAP_NUM_STRINGS; i++) {
		duk_uint8_t tmp[DUK_STRDATA_MAX_STRLEN];
		duk_small_uint_t len;
		duk_hstring *h;

		len = duk_bd_decode_bitpacked_string(bd, tmp);

		/* No need to length check string: it will never exceed even
		 * the 16-bit length maximum.
		 */
		DUK_ASSERT(len <= 0xffffUL);
		DUK_DDD(DUK_DDDPRINT("intern built-in string %ld", (long) i));
		h = duk_heap_strtable_intern(heap, tmp, len);
		if (!h) {
			goto failed;
		}
		DUK_ASSERT(!DUK_HEAPHDR_HAS_READONLY((duk_heaphdr *) h));

		/* Special flags checks.  Since these strings are always
		 * reachable and a string cannot appear twice in the string
		 * table, there's no need to check/set these flags elsewhere.
		 * The 'internal' flag is set by string intern code.
		 */
		if (i == DUK_STRIDX_EVAL || i == DUK_STRIDX_LC_ARGUMENTS) {
			DUK_HSTRING_SET_EVAL_OR_ARGUMENTS(h);
		}
		if (i >= DUK_STRIDX_START_RESERVED && i < DUK_STRIDX_END_RESERVED) {
			DUK_HSTRING_SET_RESERVED_WORD(h);
			if (i >= DUK_STRIDX_START_STRICT_RESERVED) {
				DUK_HSTRING_SET_STRICT_RESERVED_WORD(h);
			}
		}

		DUK_DDD(DUK_DDDPRINT("interned: %!O", (duk_heaphdr *) h));

		/* XXX: The incref macro takes a thread pointer but doesn't
		 * use it right now.
		 */
		DUK_HSTRING_INCREF(_never_referenced_, h);

#if defined(DUK_USE_HEAPPTR16)
		heap->strs16[i] = DUK_USE_HEAPPTR_ENC16(heap->heap_udata, (void *) h);
#else
		heap->strs[i] = h;
#endif
	}

	return 1;

 failed:
	return 0;
}
#endif  /* DUK_USE_ROM_STRINGS */

DUK_LOCAL duk_bool_t duk__init_heap_thread(duk_heap *heap) {
	duk_hthread *thr;

	DUK_D(DUK_DPRINT("heap init: alloc heap thread"));
	thr = duk_hthread_alloc_unchecked(heap,
	                                  DUK_HOBJECT_FLAG_EXTENSIBLE |
	                                  DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_THREAD));
	if (thr == NULL) {
		DUK_D(DUK_DPRINT("failed to alloc heap_thread"));
		return 0;
	}
	thr->state = DUK_HTHREAD_STATE_INACTIVE;
#if defined(DUK_USE_ROM_STRINGS)
	/* No strs[] pointer. */
#else  /* DUK_USE_ROM_STRINGS */
#if defined(DUK_USE_HEAPPTR16)
	thr->strs16 = heap->strs16;
#else
	thr->strs = heap->strs;
#endif
#endif  /* DUK_USE_ROM_STRINGS */

	heap->heap_thread = thr;
	DUK_HTHREAD_INCREF(thr, thr);  /* Note: first argument not really used */

	/* 'thr' is now reachable */

	DUK_D(DUK_DPRINT("heap init: init heap thread stacks"));
	if (!duk_hthread_init_stacks(heap, thr)) {
		return 0;
	}

	/* XXX: this may now fail, and is not handled correctly */
	duk_hthread_create_builtin_objects(thr);

	/* default prototype */
	DUK_HOBJECT_SET_PROTOTYPE_INIT_INCREF(thr, (duk_hobject *) thr, thr->builtins[DUK_BIDX_THREAD_PROTOTYPE]);

	return 1;
}

#if defined(DUK_USE_DEBUG)
#define DUK__DUMPSZ(t)  do { \
		DUK_D(DUK_DPRINT("" #t "=%ld", (long) sizeof(t))); \
	} while (0)

/* These is not 100% because format would need to be non-portable "long long".
 * Also print out as doubles to catch cases where the "long" type is not wide
 * enough; the limits will then not be printed accurately but the magnitude
 * will be correct.
 */
#define DUK__DUMPLM_SIGNED_RAW(t,a,b)  do { \
		DUK_D(DUK_DPRINT(t "=[%ld,%ld]=[%lf,%lf]", \
		                 (long) (a), (long) (b), \
		                 (double) (a), (double) (b))); \
	} while (0)
#define DUK__DUMPLM_UNSIGNED_RAW(t,a,b)  do { \
		DUK_D(DUK_DPRINT(t "=[%lu,%lu]=[%lf,%lf]", \
		                 (unsigned long) (a), (unsigned long) (b), \
		                 (double) (a), (double) (b))); \
	} while (0)
#define DUK__DUMPLM_SIGNED(t)  do { \
		DUK__DUMPLM_SIGNED_RAW("DUK_" #t "_{MIN,MAX}", DUK_##t##_MIN, DUK_##t##_MAX); \
	} while (0)
#define DUK__DUMPLM_UNSIGNED(t)  do { \
		DUK__DUMPLM_UNSIGNED_RAW("DUK_" #t "_{MIN,MAX}", DUK_##t##_MIN, DUK_##t##_MAX); \
	} while (0)

DUK_LOCAL void duk__dump_type_sizes(void) {
	DUK_D(DUK_DPRINT("sizeof()"));

	/* basic platform types */
	DUK__DUMPSZ(char);
	DUK__DUMPSZ(short);
	DUK__DUMPSZ(int);
	DUK__DUMPSZ(long);
	DUK__DUMPSZ(double);
	DUK__DUMPSZ(void *);
	DUK__DUMPSZ(size_t);

	/* basic types from duk_features.h */
	DUK__DUMPSZ(duk_uint8_t);
	DUK__DUMPSZ(duk_int8_t);
	DUK__DUMPSZ(duk_uint16_t);
	DUK__DUMPSZ(duk_int16_t);
	DUK__DUMPSZ(duk_uint32_t);
	DUK__DUMPSZ(duk_int32_t);
	DUK__DUMPSZ(duk_uint64_t);
	DUK__DUMPSZ(duk_int64_t);
	DUK__DUMPSZ(duk_uint_least8_t);
	DUK__DUMPSZ(duk_int_least8_t);
	DUK__DUMPSZ(duk_uint_least16_t);
	DUK__DUMPSZ(duk_int_least16_t);
	DUK__DUMPSZ(duk_uint_least32_t);
	DUK__DUMPSZ(duk_int_least32_t);
#if defined(DUK_USE_64BIT_OPS)
	DUK__DUMPSZ(duk_uint_least64_t);
	DUK__DUMPSZ(duk_int_least64_t);
#endif
	DUK__DUMPSZ(duk_uint_fast8_t);
	DUK__DUMPSZ(duk_int_fast8_t);
	DUK__DUMPSZ(duk_uint_fast16_t);
	DUK__DUMPSZ(duk_int_fast16_t);
	DUK__DUMPSZ(duk_uint_fast32_t);
	DUK__DUMPSZ(duk_int_fast32_t);
#if defined(DUK_USE_64BIT_OPS)
	DUK__DUMPSZ(duk_uint_fast64_t);
	DUK__DUMPSZ(duk_int_fast64_t);
#endif
	DUK__DUMPSZ(duk_uintptr_t);
	DUK__DUMPSZ(duk_intptr_t);
	DUK__DUMPSZ(duk_uintmax_t);
	DUK__DUMPSZ(duk_intmax_t);
	DUK__DUMPSZ(duk_double_t);

	/* important chosen base types */
	DUK__DUMPSZ(duk_int_t);
	DUK__DUMPSZ(duk_uint_t);
	DUK__DUMPSZ(duk_int_fast_t);
	DUK__DUMPSZ(duk_uint_fast_t);
	DUK__DUMPSZ(duk_small_int_t);
	DUK__DUMPSZ(duk_small_uint_t);
	DUK__DUMPSZ(duk_small_int_fast_t);
	DUK__DUMPSZ(duk_small_uint_fast_t);

	/* some derived types */
	DUK__DUMPSZ(duk_codepoint_t);
	DUK__DUMPSZ(duk_ucodepoint_t);
	DUK__DUMPSZ(duk_idx_t);
	DUK__DUMPSZ(duk_errcode_t);
	DUK__DUMPSZ(duk_uarridx_t);

	/* tval */
	DUK__DUMPSZ(duk_double_union);
	DUK__DUMPSZ(duk_tval);

	/* structs from duk_forwdecl.h */
	DUK__DUMPSZ(duk_jmpbuf);  /* just one 'int' for C++ exceptions */
	DUK__DUMPSZ(duk_heaphdr);
	DUK__DUMPSZ(duk_heaphdr_string);
	DUK__DUMPSZ(duk_hstring);
	DUK__DUMPSZ(duk_hstring_external);
	DUK__DUMPSZ(duk_hobject);
	DUK__DUMPSZ(duk_harray);
	DUK__DUMPSZ(duk_hcompfunc);
	DUK__DUMPSZ(duk_hnatfunc);
	DUK__DUMPSZ(duk_hdecenv);
	DUK__DUMPSZ(duk_hobjenv);
	DUK__DUMPSZ(duk_hthread);
#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
	DUK__DUMPSZ(duk_hbufobj);
#endif
	DUK__DUMPSZ(duk_hproxy);
	DUK__DUMPSZ(duk_hbuffer);
	DUK__DUMPSZ(duk_hbuffer_fixed);
	DUK__DUMPSZ(duk_hbuffer_dynamic);
	DUK__DUMPSZ(duk_hbuffer_external);
	DUK__DUMPSZ(duk_propaccessor);
	DUK__DUMPSZ(duk_propvalue);
	DUK__DUMPSZ(duk_propdesc);
	DUK__DUMPSZ(duk_heap);
	DUK__DUMPSZ(duk_activation);
	DUK__DUMPSZ(duk_catcher);
	DUK__DUMPSZ(duk_strcache_entry);
	DUK__DUMPSZ(duk_litcache_entry);
	DUK__DUMPSZ(duk_ljstate);
	DUK__DUMPSZ(duk_fixedbuffer);
	DUK__DUMPSZ(duk_bitdecoder_ctx);
	DUK__DUMPSZ(duk_bitencoder_ctx);
	DUK__DUMPSZ(duk_token);
	DUK__DUMPSZ(duk_re_token);
	DUK__DUMPSZ(duk_lexer_point);
	DUK__DUMPSZ(duk_lexer_ctx);
	DUK__DUMPSZ(duk_compiler_instr);
	DUK__DUMPSZ(duk_compiler_func);
	DUK__DUMPSZ(duk_compiler_ctx);
	DUK__DUMPSZ(duk_re_matcher_ctx);
	DUK__DUMPSZ(duk_re_compiler_ctx);
}
DUK_LOCAL void duk__dump_type_limits(void) {
	DUK_D(DUK_DPRINT("limits"));

	/* basic types */
	DUK__DUMPLM_SIGNED(INT8);
	DUK__DUMPLM_UNSIGNED(UINT8);
	DUK__DUMPLM_SIGNED(INT_FAST8);
	DUK__DUMPLM_UNSIGNED(UINT_FAST8);
	DUK__DUMPLM_SIGNED(INT_LEAST8);
	DUK__DUMPLM_UNSIGNED(UINT_LEAST8);
	DUK__DUMPLM_SIGNED(INT16);
	DUK__DUMPLM_UNSIGNED(UINT16);
	DUK__DUMPLM_SIGNED(INT_FAST16);
	DUK__DUMPLM_UNSIGNED(UINT_FAST16);
	DUK__DUMPLM_SIGNED(INT_LEAST16);
	DUK__DUMPLM_UNSIGNED(UINT_LEAST16);
	DUK__DUMPLM_SIGNED(INT32);
	DUK__DUMPLM_UNSIGNED(UINT32);
	DUK__DUMPLM_SIGNED(INT_FAST32);
	DUK__DUMPLM_UNSIGNED(UINT_FAST32);
	DUK__DUMPLM_SIGNED(INT_LEAST32);
	DUK__DUMPLM_UNSIGNED(UINT_LEAST32);
#if defined(DUK_USE_64BIT_OPS)
	DUK__DUMPLM_SIGNED(INT64);
	DUK__DUMPLM_UNSIGNED(UINT64);
	DUK__DUMPLM_SIGNED(INT_FAST64);
	DUK__DUMPLM_UNSIGNED(UINT_FAST64);
	DUK__DUMPLM_SIGNED(INT_LEAST64);
	DUK__DUMPLM_UNSIGNED(UINT_LEAST64);
#endif
	DUK__DUMPLM_SIGNED(INTPTR);
	DUK__DUMPLM_UNSIGNED(UINTPTR);
	DUK__DUMPLM_SIGNED(INTMAX);
	DUK__DUMPLM_UNSIGNED(UINTMAX);

	/* derived types */
	DUK__DUMPLM_SIGNED(INT);
	DUK__DUMPLM_UNSIGNED(UINT);
	DUK__DUMPLM_SIGNED(INT_FAST);
	DUK__DUMPLM_UNSIGNED(UINT_FAST);
	DUK__DUMPLM_SIGNED(SMALL_INT);
	DUK__DUMPLM_UNSIGNED(SMALL_UINT);
	DUK__DUMPLM_SIGNED(SMALL_INT_FAST);
	DUK__DUMPLM_UNSIGNED(SMALL_UINT_FAST);
}

DUK_LOCAL void duk__dump_misc_options(void) {
	DUK_D(DUK_DPRINT("DUK_VERSION: %ld", (long) DUK_VERSION));
	DUK_D(DUK_DPRINT("DUK_GIT_DESCRIBE: %s", DUK_GIT_DESCRIBE));
	DUK_D(DUK_DPRINT("OS string: %s", DUK_USE_OS_STRING));
	DUK_D(DUK_DPRINT("architecture string: %s", DUK_USE_ARCH_STRING));
	DUK_D(DUK_DPRINT("compiler string: %s", DUK_USE_COMPILER_STRING));
	DUK_D(DUK_DPRINT("debug level: %ld", (long) DUK_USE_DEBUG_LEVEL));
#if defined(DUK_USE_PACKED_TVAL)
	DUK_D(DUK_DPRINT("DUK_USE_PACKED_TVAL: yes"));
#else
	DUK_D(DUK_DPRINT("DUK_USE_PACKED_TVAL: no"));
#endif
#if defined(DUK_USE_VARIADIC_MACROS)
	DUK_D(DUK_DPRINT("DUK_USE_VARIADIC_MACROS: yes"));
#else
	DUK_D(DUK_DPRINT("DUK_USE_VARIADIC_MACROS: no"));
#endif
#if defined(DUK_USE_INTEGER_LE)
	DUK_D(DUK_DPRINT("integer endianness: little"));
#elif defined(DUK_USE_INTEGER_ME)
	DUK_D(DUK_DPRINT("integer endianness: mixed"));
#elif defined(DUK_USE_INTEGER_BE)
	DUK_D(DUK_DPRINT("integer endianness: big"));
#else
	DUK_D(DUK_DPRINT("integer endianness: ???"));
#endif
#if defined(DUK_USE_DOUBLE_LE)
	DUK_D(DUK_DPRINT("IEEE double endianness: little"));
#elif defined(DUK_USE_DOUBLE_ME)
	DUK_D(DUK_DPRINT("IEEE double endianness: mixed"));
#elif defined(DUK_USE_DOUBLE_BE)
	DUK_D(DUK_DPRINT("IEEE double endianness: big"));
#else
	DUK_D(DUK_DPRINT("IEEE double endianness: ???"));
#endif
}
#endif  /* DUK_USE_DEBUG */

DUK_INTERNAL
duk_heap *duk_heap_alloc(duk_alloc_function alloc_func,
                         duk_realloc_function realloc_func,
                         duk_free_function free_func,
                         void *heap_udata,
                         duk_fatal_function fatal_func) {
	duk_heap *res = NULL;
	duk_uint32_t st_initsize;

	DUK_D(DUK_DPRINT("allocate heap"));

	/*
	 *  Random config sanity asserts
	 */

	DUK_ASSERT(DUK_USE_STRTAB_MINSIZE >= 64);

	DUK_ASSERT((DUK_HTYPE_STRING & 0x01U) == 0);
	DUK_ASSERT((DUK_HTYPE_BUFFER & 0x01U) == 0);
	DUK_ASSERT((DUK_HTYPE_OBJECT & 0x01U) == 1);  /* DUK_HEAPHDR_IS_OBJECT() relies ont his. */

	/*
	 *  Debug dump type sizes
	 */

#if defined(DUK_USE_DEBUG)
	duk__dump_misc_options();
	duk__dump_type_sizes();
	duk__dump_type_limits();
#endif

	/*
	 *  If selftests enabled, run them as early as possible.
	 */

#if defined(DUK_USE_SELF_TESTS)
	DUK_D(DUK_DPRINT("run self tests"));
	if (duk_selftest_run_tests(alloc_func, realloc_func, free_func, heap_udata) > 0) {
		fatal_func(heap_udata, "self test(s) failed");
	}
	DUK_D(DUK_DPRINT("self tests passed"));
#endif

	/*
	 *  Important assert-like checks that should be enabled even
	 *  when assertions are otherwise not enabled.
	 */

#if defined(DUK_USE_EXEC_REGCONST_OPTIMIZE)
	/* Can't check sizeof() using preprocessor so explicit check.
	 * This will be optimized away in practice; unfortunately a
	 * warning is generated on some compilers as a result.
	 */
#if defined(DUK_USE_PACKED_TVAL)
	if (sizeof(duk_tval) != 8) {
#else
	if (sizeof(duk_tval) != 16) {
#endif
		fatal_func(heap_udata, "sizeof(duk_tval) not 8 or 16, cannot use DUK_USE_EXEC_REGCONST_OPTIMIZE option");
	}
#endif  /* DUK_USE_EXEC_REGCONST_OPTIMIZE */

	/*
	 *  Computed values (e.g. INFINITY)
	 */

#if defined(DUK_USE_COMPUTED_NAN)
	do {
		/* Workaround for some exotic platforms where NAN is missing
		 * and the expression (0.0 / 0.0) does NOT result in a NaN.
		 * Such platforms use the global 'duk_computed_nan' which must
		 * be initialized at runtime.  Use 'volatile' to ensure that
		 * the compiler will actually do the computation and not try
		 * to do constant folding which might result in the original
		 * problem.
		 */
		volatile double dbl1 = 0.0;
		volatile double dbl2 = 0.0;
		duk_computed_nan = dbl1 / dbl2;
	} while (0);
#endif

#if defined(DUK_USE_COMPUTED_INFINITY)
	do {
		/* Similar workaround for INFINITY. */
		volatile double dbl1 = 1.0;
		volatile double dbl2 = 0.0;
		duk_computed_infinity = dbl1 / dbl2;
	} while (0);
#endif

	/*
	 *  Allocate heap struct
	 *
	 *  Use a raw call, all macros expect the heap to be initialized
	 */

#if defined(DUK_USE_INJECT_HEAP_ALLOC_ERROR) && (DUK_USE_INJECT_HEAP_ALLOC_ERROR == 1)
	goto failed;
#endif
	DUK_D(DUK_DPRINT("alloc duk_heap object"));
	res = (duk_heap *) alloc_func(heap_udata, sizeof(duk_heap));
	if (!res) {
		goto failed;
	}

	/*
	 *  Zero the struct, and start initializing roughly in order
	 */

	duk_memzero(res, sizeof(*res));
#if defined(DUK_USE_ASSERTIONS)
	res->heap_initializing = 1;
#endif

	/* explicit NULL inits */
#if defined(DUK_USE_EXPLICIT_NULL_INIT)
	res->heap_udata = NULL;
	res->heap_allocated = NULL;
#if defined(DUK_USE_REFERENCE_COUNTING)
	res->refzero_list = NULL;
#endif
#if defined(DUK_USE_FINALIZER_SUPPORT)
	res->finalize_list = NULL;
#if defined(DUK_USE_ASSERTIONS)
	res->currently_finalizing = NULL;
#endif
#endif
#if defined(DUK_USE_CACHE_ACTIVATION)
	res->activation_free = NULL;
#endif
#if defined(DUK_USE_CACHE_CATCHER)
	res->catcher_free = NULL;
#endif
	res->heap_thread = NULL;
	res->curr_thread = NULL;
	res->heap_object = NULL;
#if defined(DUK_USE_STRTAB_PTRCOMP)
	res->strtable16 = NULL;
#else
	res->strtable = NULL;
#endif
#if defined(DUK_USE_ROM_STRINGS)
	/* no res->strs[] */
#else  /* DUK_USE_ROM_STRINGS */
#if defined(DUK_USE_HEAPPTR16)
	/* res->strs16[] is zeroed and zero decodes to NULL, so no NULL inits. */
#else
	{
		duk_small_uint_t i;
	        for (i = 0; i < DUK_HEAP_NUM_STRINGS; i++) {
			res->strs[i] = NULL;
	        }
	}
#endif
#endif  /* DUK_USE_ROM_STRINGS */
#if defined(DUK_USE_DEBUGGER_SUPPORT)
	res->dbg_read_cb = NULL;
	res->dbg_write_cb = NULL;
	res->dbg_peek_cb = NULL;
	res->dbg_read_flush_cb = NULL;
	res->dbg_write_flush_cb = NULL;
	res->dbg_request_cb = NULL;
	res->dbg_udata = NULL;
	res->dbg_pause_act = NULL;
#endif
#endif  /* DUK_USE_EXPLICIT_NULL_INIT */

	res->alloc_func = alloc_func;
	res->realloc_func = realloc_func;
	res->free_func = free_func;
	res->heap_udata = heap_udata;
	res->fatal_func = fatal_func;

	/* XXX: for now there's a pointer packing zero assumption, i.e.
	 * NULL <=> compressed pointer 0.  If this is removed, may need
	 * to precompute e.g. null16 here.
	 */

	/* res->ms_trigger_counter == 0 -> now causes immediate GC; which is OK */

	/* Prevent mark-and-sweep and finalizer execution until heap is completely
	 * initialized.
	 */
	DUK_ASSERT(res->ms_prevent_count == 0);
	DUK_ASSERT(res->pf_prevent_count == 0);
	res->ms_prevent_count = 1;
	res->pf_prevent_count = 1;
	DUK_ASSERT(res->ms_running == 0);

	res->call_recursion_depth = 0;
	res->call_recursion_limit = DUK_USE_NATIVE_CALL_RECLIMIT;

	/* XXX: use the pointer as a seed for now: mix in time at least */

	/* The casts through duk_uintptr_t is to avoid the following GCC warning:
	 *
	 *   warning: cast from pointer to integer of different size [-Wpointer-to-int-cast]
	 *
	 * This still generates a /Wp64 warning on VS2010 when compiling for x86.
	 */
#if defined(DUK_USE_ROM_STRINGS)
	/* XXX: make a common DUK_USE_ option, and allow custom fixed seed? */
	DUK_D(DUK_DPRINT("using rom strings, force heap hash_seed to fixed value 0x%08lx", (long) DUK__FIXED_HASH_SEED));
	res->hash_seed = (duk_uint32_t) DUK__FIXED_HASH_SEED;
#else  /* DUK_USE_ROM_STRINGS */
	res->hash_seed = (duk_uint32_t) (duk_uintptr_t) res;
#if !defined(DUK_USE_STRHASH_DENSE)
	res->hash_seed ^= 5381;  /* Bernstein hash init value is normally 5381; XOR it in in case pointer low bits are 0 */
#endif
#endif  /* DUK_USE_ROM_STRINGS */

#if defined(DUK_USE_EXPLICIT_NULL_INIT)
	res->lj.jmpbuf_ptr = NULL;
#endif
	DUK_ASSERT(res->lj.type == DUK_LJ_TYPE_UNKNOWN);  /* zero */
	DUK_ASSERT(res->lj.iserror == 0);
	DUK_TVAL_SET_UNDEFINED(&res->lj.value1);
	DUK_TVAL_SET_UNDEFINED(&res->lj.value2);

	DUK_ASSERT_LJSTATE_UNSET(res);

	/*
	 *  Init stringtable: fixed variant
	 */

	st_initsize = DUK_USE_STRTAB_MINSIZE;
#if defined(DUK_USE_STRTAB_PTRCOMP)
	res->strtable16 = (duk_uint16_t *) alloc_func(heap_udata, sizeof(duk_uint16_t) * st_initsize);
	if (res->strtable16 == NULL) {
		goto failed;
	}
#else
	res->strtable = (duk_hstring **) alloc_func(heap_udata, sizeof(duk_hstring *) * st_initsize);
	if (res->strtable == NULL) {
		goto failed;
	}
#endif
	res->st_size = st_initsize;
	res->st_mask = st_initsize - 1;
#if (DUK_USE_STRTAB_MINSIZE != DUK_USE_STRTAB_MAXSIZE)
	DUK_ASSERT(res->st_count == 0);
#endif

#if defined(DUK_USE_STRTAB_PTRCOMP)
	/* zero assumption */
	duk_memzero(res->strtable16, sizeof(duk_uint16_t) * st_initsize);
#else
#if defined(DUK_USE_EXPLICIT_NULL_INIT)
	{
		duk_uint32_t i;
	        for (i = 0; i < st_initsize; i++) {
			res->strtable[i] = NULL;
	        }
	}
#else
	duk_memzero(res->strtable, sizeof(duk_hstring *) * st_initsize);
#endif  /* DUK_USE_EXPLICIT_NULL_INIT */
#endif  /* DUK_USE_STRTAB_PTRCOMP */

	/*
	 *  Init stringcache
	 */

#if defined(DUK_USE_EXPLICIT_NULL_INIT)
	{
		duk_uint_t i;
		for (i = 0; i < DUK_HEAP_STRCACHE_SIZE; i++) {
			res->strcache[i].h = NULL;
		}
	}
#endif

	/*
	 *  Init litcache
	 */
#if defined(DUK_USE_LITCACHE_SIZE)
	DUK_ASSERT(DUK_USE_LITCACHE_SIZE > 0);
	DUK_ASSERT(DUK_IS_POWER_OF_TWO((duk_uint_t) DUK_USE_LITCACHE_SIZE));
#if defined(DUK_USE_EXPLICIT_NULL_INIT)
	{
		duk_uint_t i;
		for (i = 0; i < DUK_USE_LITCACHE_SIZE; i++) {
			res->litcache[i].addr = NULL;
			res->litcache[i].h = NULL;
		}
	}
#endif
#endif  /* DUK_USE_LITCACHE_SIZE */

	/* XXX: error handling is incomplete.  It would be cleanest if
	 * there was a setjmp catchpoint, so that all init code could
	 * freely throw errors.  If that were the case, the return code
	 * passing here could be removed.
	 */

	/*
	 *  Init built-in strings
	 */

#if defined(DUK_USE_INJECT_HEAP_ALLOC_ERROR) && (DUK_USE_INJECT_HEAP_ALLOC_ERROR == 2)
	goto failed;
#endif
	DUK_D(DUK_DPRINT("heap init: initialize heap strings"));
	if (!duk__init_heap_strings(res)) {
		goto failed;
	}

	/*
	 *  Init the heap thread
	 */

#if defined(DUK_USE_INJECT_HEAP_ALLOC_ERROR) && (DUK_USE_INJECT_HEAP_ALLOC_ERROR == 3)
	goto failed;
#endif
	DUK_D(DUK_DPRINT("heap init: initialize heap thread"));
	if (!duk__init_heap_thread(res)) {
		goto failed;
	}

	/*
	 *  Init the heap object
	 */

#if defined(DUK_USE_INJECT_HEAP_ALLOC_ERROR) && (DUK_USE_INJECT_HEAP_ALLOC_ERROR == 4)
	goto failed;
#endif
	DUK_D(DUK_DPRINT("heap init: initialize heap object"));
	DUK_ASSERT(res->heap_thread != NULL);
	res->heap_object = duk_hobject_alloc_unchecked(res, DUK_HOBJECT_FLAG_EXTENSIBLE |
	                                                    DUK_HOBJECT_FLAG_FASTREFS |
	                                                    DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_OBJECT));
	if (res->heap_object == NULL) {
		goto failed;
	}
	DUK_HOBJECT_INCREF(res->heap_thread, res->heap_object);

	/*
	 *  Odds and ends depending on the heap thread
	 */

#if !defined(DUK_USE_GET_RANDOM_DOUBLE)
#if defined(DUK_USE_PREFER_SIZE) || !defined(DUK_USE_64BIT_OPS)
	res->rnd_state = (duk_uint32_t) duk_time_get_ecmascript_time(res->heap_thread);
	duk_util_tinyrandom_prepare_seed(res->heap_thread);
#else
	res->rnd_state[0] = (duk_uint64_t) duk_time_get_ecmascript_time(res->heap_thread);
	DUK_ASSERT(res->rnd_state[1] == 0);  /* Not filled here, filled in by seed preparation. */
#if 0  /* Manual test values matching misc/xoroshiro128plus_test.c. */
	res->rnd_state[0] = DUK_U64_CONSTANT(0xdeadbeef12345678);
	res->rnd_state[1] = DUK_U64_CONSTANT(0xcafed00d12345678);
#endif
	duk_util_tinyrandom_prepare_seed(res->heap_thread);
	/* Mix in heap pointer: this ensures that if two Duktape heaps are
	 * created on the same millisecond, they get a different PRNG
	 * sequence (unless e.g. virtual memory addresses cause also the
	 * heap object pointer to be the same).
	 */
	{
		duk_uint64_t tmp_u64;
		tmp_u64 = 0;
		duk_memcpy((void *) &tmp_u64,
		           (const void *) &res,
		           (size_t) (sizeof(void *) >= sizeof(duk_uint64_t) ? sizeof(duk_uint64_t) : sizeof(void *)));
		res->rnd_state[1] ^= tmp_u64;
	}
	do {
		duk_small_uint_t i;
		for (i = 0; i < 10; i++) {
			/* Throw away a few initial random numbers just in
			 * case.  Probably unnecessary due to SplitMix64
			 * preparation.
			 */
			(void) duk_util_tinyrandom_get_double(res->heap_thread);
		}
	} while (0);
#endif
#endif

	/*
	 *  Allow finalizer and mark-and-sweep processing.
	 */

	DUK_D(DUK_DPRINT("heap init: allow finalizer/mark-and-sweep processing"));
	DUK_ASSERT(res->ms_prevent_count == 1);
	DUK_ASSERT(res->pf_prevent_count == 1);
	res->ms_prevent_count = 0;
	res->pf_prevent_count = 0;
	DUK_ASSERT(res->ms_running == 0);
#if defined(DUK_USE_ASSERTIONS)
	res->heap_initializing = 0;
#endif

	/*
	 *  All done.
	 */

	DUK_D(DUK_DPRINT("allocated heap: %p", (void *) res));
	return res;

 failed:
	DUK_D(DUK_DPRINT("heap allocation failed"));

	if (res != NULL) {
		/* Assumes that allocated pointers and alloc funcs are valid
		 * if res exists.
		 */
		DUK_ASSERT(res->ms_prevent_count == 1);
		DUK_ASSERT(res->pf_prevent_count == 1);
		DUK_ASSERT(res->ms_running == 0);
		if (res->heap_thread != NULL) {
			res->ms_prevent_count = 0;
			res->pf_prevent_count = 0;
		}
#if defined(DUK_USE_ASSERTIONS)
		res->heap_initializing = 0;
#endif

		DUK_ASSERT(res->alloc_func != NULL);
		DUK_ASSERT(res->realloc_func != NULL);
		DUK_ASSERT(res->free_func != NULL);
		duk_heap_free(res);
	}

	return NULL;
}

/* automatic undefs */
#undef DUK__DUMPLM_SIGNED
#undef DUK__DUMPLM_SIGNED_RAW
#undef DUK__DUMPLM_UNSIGNED
#undef DUK__DUMPLM_UNSIGNED_RAW
#undef DUK__DUMPSZ
#undef DUK__FIXED_HASH_SEED
/*
 *  Finalizer handling.
 */

/* #include duk_internal.h -> already included */

#if defined(DUK_USE_FINALIZER_SUPPORT)

/*
 *  Fake torture finalizer.
 */

#if defined(DUK_USE_FINALIZER_TORTURE)
DUK_LOCAL duk_ret_t duk__fake_global_finalizer(duk_hthread *thr) {
	DUK_DD(DUK_DDPRINT("fake global torture finalizer executed"));

	/* Require a lot of stack to force a value stack grow/shrink. */
	duk_require_stack(thr, 100000);

	/* Force a reallocation with pointer change for value stack
	 * to maximize side effects.
	 */
	duk_hthread_valstack_torture_realloc(thr);

	/* Inner function call, error throw. */
	duk_eval_string_noresult(thr,
		"(function dummy() {\n"
		"    dummy.prototype = null;  /* break reference loop */\n"
		"    try {\n"
		"        throw 'fake-finalizer-dummy-error';\n"
		"    } catch (e) {\n"
		"        void e;\n"
		"    }\n"
		"})()");

	/* The above creates garbage (e.g. a function instance).  Because
	 * the function/prototype reference loop is broken, it gets collected
	 * immediately by DECREF.  If Function.prototype has a _Finalizer
	 * property (happens in some test cases), the garbage gets queued to
	 * finalize_list.  This still won't cause an infinite loop because
	 * the torture finalizer is called once per finalize_list run and
	 * the garbage gets handled in the same run.  (If the garbage needs
	 * mark-and-sweep collection, an infinite loop might ensue.)
	 */
	return 0;
}

DUK_LOCAL void duk__run_global_torture_finalizer(duk_hthread *thr) {
	DUK_ASSERT(thr != NULL);

	/* Avoid fake finalization when callstack limit is near.  Otherwise
	 * a callstack limit error will be created, then refzero'ed.  The
	 * +5 headroom is conservative.
	 */
	if (thr->heap->call_recursion_depth + 5 >= thr->heap->call_recursion_limit ||
	    thr->callstack_top + 5 >= DUK_USE_CALLSTACK_LIMIT) {
		DUK_D(DUK_DPRINT("skip global torture finalizer, too little headroom for call recursion or call stack size"));
		return;
	}

	/* Run fake finalizer.  Avoid creating unnecessary garbage. */
	duk_push_c_function(thr, duk__fake_global_finalizer, 0 /*nargs*/);
	(void) duk_pcall(thr, 0 /*nargs*/);
	duk_pop(thr);
}
#endif  /* DUK_USE_FINALIZER_TORTURE */

/*
 *  Process the finalize_list to completion.
 *
 *  An object may be placed on finalize_list by either refcounting or
 *  mark-and-sweep.  The refcount of objects placed by refcounting will be
 *  zero; the refcount of objects placed by mark-and-sweep is > 0.  In both
 *  cases the refcount is bumped by 1 artificially so that a REFZERO event
 *  can never happen while an object is waiting for finalization.  Without
 *  this bump a REFZERO could now happen because user code may call
 *  duk_push_heapptr() and then pop a value even when it's on finalize_list.
 *
 *  List processing assumes refcounts are kept up-to-date at all times, so
 *  that once the finalizer returns, a zero refcount is a reliable reason to
 *  free the object immediately rather than place it back to the heap.  This
 *  is the case because we run outside of refzero_list processing so that
 *  DECREF cascades are handled fully inline.
 *
 *  For mark-and-sweep queued objects (had_zero_refcount false) the object
 *  may be freed immediately if its refcount is zero after the finalizer call
 *  (i.e. finalizer removed the reference loop for the object).  If not, the
 *  next mark-and-sweep will collect the object unless it has become reachable
 *  (i.e. rescued) by that time and its refcount hasn't fallen to zero before
 *  that.  Mark-and-sweep detects these objects because their FINALIZED flag
 *  is set.
 *
 *  There's an inherent limitation for mark-and-sweep finalizer rescuing: an
 *  object won't get refinalized if (1) it's rescued, but (2) becomes
 *  unreachable before mark-and-sweep has had time to notice it.  The next
 *  mark-and-sweep round simply doesn't have any information of whether the
 *  object has been unreachable the whole time or not (the only way to get
 *  that information would be a mark-and-sweep pass for *every finalized
 *  object*).  This is awkward for the application because the mark-and-sweep
 *  round is not generally visible or under full application control.
 *
 *  For refcount queued objects (had_zero_refcount true) the object is either
 *  immediately freed or rescued, and waiting for a mark-and-sweep round is not
 *  necessary (or desirable); FINALIZED is cleared when a rescued object is
 *  queued back to heap_allocated.  The object is eligible for finalization
 *  again (either via refcounting or mark-and-sweep) immediately after being
 *  rescued.  If a refcount finalized object is placed into an unreachable
 *  reference loop by its finalizer, it will get collected by mark-and-sweep
 *  and currently the finalizer will execute again.
 *
 *  There's a special case where:
 *
 *    - Mark-and-sweep queues an object to finalize_list for finalization.
 *    - The finalizer is executed, FINALIZED is set, and object is queued
 *      back to heap_allocated, waiting for a new mark-and-sweep round.
 *    - The object's refcount drops to zero before mark-and-sweep has a
 *      chance to run another round and make a rescue/free decision.
 *
 *  This is now handled by refzero code: if an object has a finalizer but
 *  FINALIZED is already set, the object is freed without finalizer processing.
 *  The outcome is the same as if mark-and-sweep was executed at that point;
 *  mark-and-sweep would also free the object without another finalizer run.
 *  This could also be changed so that the refzero-triggered finalizer *IS*
 *  executed: being refzero collected implies someone has operated on the
 *  object so it hasn't been totally unreachable the whole time.  This would
 *  risk a finalizer loop however.
 */

DUK_INTERNAL void duk_heap_process_finalize_list(duk_heap *heap) {
	duk_heaphdr *curr;
#if defined(DUK_USE_DEBUG)
	duk_size_t count = 0;
#endif

	DUK_DDD(DUK_DDDPRINT("duk_heap_process_finalize_list: %p", (void *) heap));

	if (heap->pf_prevent_count != 0) {
		DUK_DDD(DUK_DDDPRINT("skip finalize_list processing: pf_prevent_count != 0"));
		return;
	}

	/* Heap alloc prevents mark-and-sweep before heap_thread is ready. */
	DUK_ASSERT(heap != NULL);
	DUK_ASSERT(heap->heap_thread != NULL);
	DUK_ASSERT(heap->heap_thread->valstack != NULL);
#if defined(DUK_USE_REFERENCE_COUNTING)
	DUK_ASSERT(heap->refzero_list == NULL);
#endif

	DUK_ASSERT(heap->pf_prevent_count == 0);
	heap->pf_prevent_count = 1;

	/* Mark-and-sweep no longer needs to be prevented when running
	 * finalizers: mark-and-sweep skips any rescue decisions if there
	 * are any objects in finalize_list when mark-and-sweep is entered.
	 * This protects finalized objects from incorrect rescue decisions
	 * caused by finalize_list being a reachability root and only
	 * partially processed.  Freeing decisions are not postponed.
	 */

	/* When finalizer torture is enabled, make a fake finalizer call with
	 * maximum side effects regardless of whether finalize_list is empty.
	 */
#if defined(DUK_USE_FINALIZER_TORTURE)
	duk__run_global_torture_finalizer(heap->heap_thread);
#endif

	/* Process finalize_list until it becomes empty.  There's currently no
	 * protection against a finalizer always creating more garbage.
	 */
	while ((curr = heap->finalize_list) != NULL) {
#if defined(DUK_USE_REFERENCE_COUNTING)
		duk_bool_t queue_back;
#endif

		DUK_DD(DUK_DDPRINT("processing finalize_list entry: %p -> %!iO", (void *) curr, curr));

		DUK_ASSERT(DUK_HEAPHDR_GET_TYPE(curr) == DUK_HTYPE_OBJECT);  /* Only objects have finalizers. */
		DUK_ASSERT(!DUK_HEAPHDR_HAS_REACHABLE(curr));
		DUK_ASSERT(!DUK_HEAPHDR_HAS_TEMPROOT(curr));
		DUK_ASSERT(DUK_HEAPHDR_HAS_FINALIZABLE(curr));  /* All objects on finalize_list will have this flag (except object being finalized right now). */
		DUK_ASSERT(!DUK_HEAPHDR_HAS_FINALIZED(curr));   /* Queueing code ensures. */
		DUK_ASSERT(!DUK_HEAPHDR_HAS_READONLY(curr));  /* ROM objects never get freed (or finalized). */

#if defined(DUK_USE_ASSERTIONS)
		DUK_ASSERT(heap->currently_finalizing == NULL);
		heap->currently_finalizing = curr;
#endif

		/* Clear FINALIZABLE for object being finalized, so that
		 * duk_push_heapptr() can properly ignore the object.
		 */
		DUK_HEAPHDR_CLEAR_FINALIZABLE(curr);

		if (DUK_LIKELY(!heap->pf_skip_finalizers)) {
			/* Run the finalizer, duk_heap_run_finalizer() sets
			 * and checks for FINALIZED to prevent the finalizer
			 * from executing multiple times per finalization cycle.
			 * (This safeguard shouldn't be actually needed anymore).
			 */

#if defined(DUK_USE_REFERENCE_COUNTING)
			duk_bool_t had_zero_refcount;
#endif

			/* The object's refcount is >0 throughout so it won't be
			 * refzero processed prematurely.
			 */
#if defined(DUK_USE_REFERENCE_COUNTING)
			DUK_ASSERT(DUK_HEAPHDR_GET_REFCOUNT(curr) >= 1);
			had_zero_refcount = (DUK_HEAPHDR_GET_REFCOUNT(curr) == 1);  /* Preincremented on finalize_list insert. */
#endif

			DUK_ASSERT(!DUK_HEAPHDR_HAS_FINALIZED(curr));
			duk_heap_run_finalizer(heap, (duk_hobject *) curr);  /* must never longjmp */
			DUK_ASSERT(DUK_HEAPHDR_HAS_FINALIZED(curr));
			/* XXX: assert that object is still in finalize_list
			 * when duk_push_heapptr() allows automatic rescue.
			 */

#if defined(DUK_USE_REFERENCE_COUNTING)
			DUK_DD(DUK_DDPRINT("refcount after finalizer (includes bump): %ld", (long) DUK_HEAPHDR_GET_REFCOUNT(curr)));
			if (DUK_HEAPHDR_GET_REFCOUNT(curr) == 1) {  /* Only artificial bump in refcount? */
#if defined(DUK_USE_DEBUG)
				if (had_zero_refcount) {
					DUK_DD(DUK_DDPRINT("finalized object's refcount is zero -> free immediately (refcount queued)"));
				} else {
					DUK_DD(DUK_DDPRINT("finalized object's refcount is zero -> free immediately (mark-and-sweep queued)"));
				}
#endif
				queue_back = 0;
			} else
#endif
			{
#if defined(DUK_USE_REFERENCE_COUNTING)
				queue_back = 1;
				if (had_zero_refcount) {
					/* When finalization is triggered
					 * by refzero and we queue the object
					 * back, clear FINALIZED right away
					 * so that the object can be refinalized
					 * immediately if necessary.
					 */
					DUK_HEAPHDR_CLEAR_FINALIZED(curr);
				}
#endif
			}
		} else {
			/* Used during heap destruction: don't actually run finalizers
			 * because we're heading into forced finalization.  Instead,
			 * queue finalizable objects back to the heap_allocated list.
			 */
			DUK_D(DUK_DPRINT("skip finalizers flag set, queue object to heap_allocated without finalizing"));
			DUK_ASSERT(!DUK_HEAPHDR_HAS_FINALIZED(curr));
#if defined(DUK_USE_REFERENCE_COUNTING)
			queue_back = 1;
#endif
		}

		/* Dequeue object from finalize_list.  Note that 'curr' may no
		 * longer be finalize_list head because new objects may have
		 * been queued to the list.  As a result we can't optimize for
		 * the single-linked heap case and must scan the list for
		 * removal, typically the scan is very short however.
		 */
		DUK_HEAP_REMOVE_FROM_FINALIZE_LIST(heap, curr);

		/* Queue back to heap_allocated or free immediately. */
#if defined(DUK_USE_REFERENCE_COUNTING)
		if (queue_back) {
			/* FINALIZED is only cleared if object originally
			 * queued for finalization by refcounting.  For
			 * mark-and-sweep FINALIZED is left set, so that
			 * next mark-and-sweep round can make a rescue/free
			 * decision.
			 */
			DUK_ASSERT(DUK_HEAPHDR_GET_REFCOUNT(curr) >= 1);
			DUK_HEAPHDR_PREDEC_REFCOUNT(curr);  /* Remove artificial refcount bump. */
			DUK_HEAPHDR_CLEAR_FINALIZABLE(curr);
			DUK_HEAP_INSERT_INTO_HEAP_ALLOCATED(heap, curr);
		} else {
			/* No need to remove the refcount bump here. */
			DUK_ASSERT(DUK_HEAPHDR_GET_TYPE(curr) == DUK_HTYPE_OBJECT);  /* currently, always the case */
			DUK_DD(DUK_DDPRINT("refcount finalize after finalizer call: %!O", curr));
			duk_hobject_refcount_finalize_norz(heap, (duk_hobject *) curr);
			duk_free_hobject(heap, (duk_hobject *) curr);
			DUK_DD(DUK_DDPRINT("freed hobject after finalization: %p", (void *) curr));
		}
#else  /* DUK_USE_REFERENCE_COUNTING */
		DUK_HEAPHDR_CLEAR_FINALIZABLE(curr);
		DUK_HEAP_INSERT_INTO_HEAP_ALLOCATED(heap, curr);
#endif  /* DUK_USE_REFERENCE_COUNTING */

#if defined(DUK_USE_DEBUG)
		count++;
#endif

#if defined(DUK_USE_ASSERTIONS)
		DUK_ASSERT(heap->currently_finalizing != NULL);
		heap->currently_finalizing = NULL;
#endif
	}

	/* finalize_list will always be processed completely. */
	DUK_ASSERT(heap->finalize_list == NULL);

#if 0
	/* While NORZ macros are used above, this is unnecessary because the
	 * only pending side effects are now finalizers, and finalize_list is
	 * empty.
	 */
	DUK_REFZERO_CHECK_SLOW(heap->heap_thread);
#endif

	/* Prevent count may be bumped while finalizers run, but should always
	 * be reliably unbumped by the time we get here.
	 */
	DUK_ASSERT(heap->pf_prevent_count == 1);
	heap->pf_prevent_count = 0;

#if defined(DUK_USE_DEBUG)
	DUK_DD(DUK_DDPRINT("duk_heap_process_finalize_list: %ld finalizers called", (long) count));
#endif
}

/*
 *  Run an duk_hobject finalizer.  Must never throw an uncaught error
 *  (but may throw caught errors).
 *
 *  There is no return value.  Any return value or error thrown by
 *  the finalizer is ignored (although errors are debug logged).
 *
 *  Notes:
 *
 *    - The finalizer thread 'top' assertions are there because it is
 *      critical that strict stack policy is observed (i.e. no cruft
 *      left on the finalizer stack).
 */

DUK_LOCAL duk_ret_t duk__finalize_helper(duk_hthread *thr, void *udata) {
	DUK_ASSERT(thr != NULL);
	DUK_UNREF(udata);

	DUK_DDD(DUK_DDDPRINT("protected finalization helper running"));

	/* [... obj] */

	/* _Finalizer property is read without checking if the value is
	 * callable or even exists.  This is intentional, and handled
	 * by throwing an error which is caught by the safe call wrapper.
	 *
	 * XXX: Finalizer lookup should traverse the prototype chain (to allow
	 * inherited finalizers) but should not invoke accessors or proxy object
	 * behavior.  At the moment this lookup will invoke proxy behavior, so
	 * caller must ensure that this function is not called if the target is
	 * a Proxy.
	 */
	duk_get_prop_stridx_short(thr, -1, DUK_STRIDX_INT_FINALIZER);  /* -> [... obj finalizer] */
	duk_dup_m2(thr);
	duk_push_boolean(thr, DUK_HEAP_HAS_FINALIZER_NORESCUE(thr->heap));
	DUK_DDD(DUK_DDDPRINT("calling finalizer"));
	duk_call(thr, 2);  /* [ ... obj finalizer obj heapDestruct ]  -> [ ... obj retval ] */
	DUK_DDD(DUK_DDDPRINT("finalizer returned successfully"));
	return 0;

	/* Note: we rely on duk_safe_call() to fix up the stack for the caller,
	 * so we don't need to pop stuff here.  There is no return value;
	 * caller determines rescued status based on object refcount.
	 */
}

DUK_INTERNAL void duk_heap_run_finalizer(duk_heap *heap, duk_hobject *obj) {
	duk_hthread *thr;
	duk_ret_t rc;
#if defined(DUK_USE_ASSERTIONS)
	duk_idx_t entry_top;
#endif

	DUK_DD(DUK_DDPRINT("running duk_hobject finalizer for object: %p", (void *) obj));

	DUK_ASSERT(heap != NULL);
	DUK_ASSERT(heap->heap_thread != NULL);
	thr = heap->heap_thread;
	DUK_ASSERT(obj != NULL);
	DUK_ASSERT_VALSTACK_SPACE(heap->heap_thread, 1);

#if defined(DUK_USE_ASSERTIONS)
	entry_top = duk_get_top(thr);
#endif
	/*
	 *  Get and call the finalizer.  All of this must be wrapped
	 *  in a protected call, because even getting the finalizer
	 *  may trigger an error (getter may throw one, for instance).
	 */

	/* ROM objects could inherit a finalizer, but they are never deemed
	 * unreachable by mark-and-sweep, and their refcount never falls to 0.
	 */
	DUK_ASSERT(!DUK_HEAPHDR_HAS_READONLY((duk_heaphdr *) obj));

	/* Duktape 2.1: finalize_list never contains objects with FINALIZED
	 * set, so no need to check here.
	 */
	DUK_ASSERT(!DUK_HEAPHDR_HAS_FINALIZED((duk_heaphdr *) obj));
#if 0
	if (DUK_HEAPHDR_HAS_FINALIZED((duk_heaphdr *) obj)) {
		DUK_D(DUK_DPRINT("object already finalized, avoid running finalizer twice: %!O", obj));
		return;
	}
#endif
	DUK_HEAPHDR_SET_FINALIZED((duk_heaphdr *) obj);  /* ensure never re-entered until rescue cycle complete */

#if defined(DUK_USE_ES6_PROXY)
	if (DUK_HOBJECT_IS_PROXY(obj)) {
		/* This may happen if duk_set_finalizer() or Duktape.fin() is
		 * called for a Proxy object.  In such cases the fast finalizer
		 * flag will be set on the Proxy, not the target, and neither
		 * will be finalized.
		 */
		DUK_D(DUK_DPRINT("object is a Proxy, skip finalizer call"));
		return;
	}
#endif  /* DUK_USE_ES6_PROXY */

	duk_push_hobject(thr, obj);  /* this also increases refcount by one */
	rc = duk_safe_call(thr, duk__finalize_helper, NULL /*udata*/, 0 /*nargs*/, 1 /*nrets*/);  /* -> [... obj retval/error] */
	DUK_ASSERT_TOP(thr, entry_top + 2);  /* duk_safe_call discipline */

	if (rc != DUK_EXEC_SUCCESS) {
		/* Note: we ask for one return value from duk_safe_call to get this
		 * error debugging here.
		 */
		DUK_D(DUK_DPRINT("wrapped finalizer call failed for object %p (ignored); error: %!T",
		                 (void *) obj, (duk_tval *) duk_get_tval(thr, -1)));
	}
	duk_pop_2(thr);  /* -> [...] */

	DUK_ASSERT_TOP(thr, entry_top);
}

#else  /* DUK_USE_FINALIZER_SUPPORT */

/* nothing */

#endif  /* DUK_USE_FINALIZER_SUPPORT */
/*
 *  String hash computation (interning).
 *
 *  String hashing is performance critical because a string hash is computed
 *  for all new strings which are candidates to be added to the string table.
 *  However, strings actually added to the string table go through a codepoint
 *  length calculation which dominates performance because it goes through
 *  every byte of the input string (but only for strings added).
 *
 *  The string hash algorithm should be fast, but on the other hand provide
 *  good enough hashes to ensure both string table and object property table
 *  hash tables work reasonably well (i.e., there aren't too many collisions
 *  with real world inputs).  Unless the hash is cryptographic, it's always
 *  possible to craft inputs with maximal hash collisions.
 *
 *  NOTE: The hash algorithms must match tools/dukutil.py:duk_heap_hashstring()
 *  for ROM string support!
 */

/* #include duk_internal.h -> already included */

#if defined(DUK_USE_STRHASH_DENSE)
/* Constants for duk_hashstring(). */
#define DUK__STRHASH_SHORTSTRING   4096L
#define DUK__STRHASH_MEDIUMSTRING  (256L * 1024L)
#define DUK__STRHASH_BLOCKSIZE     256L

DUK_INTERNAL duk_uint32_t duk_heap_hashstring(duk_heap *heap, const duk_uint8_t *str, duk_size_t len) {
	duk_uint32_t hash;

	/* Use Murmurhash2 directly for short strings, and use "block skipping"
	 * for long strings: hash an initial part and then sample the rest of
	 * the string with reasonably sized chunks.  An initial offset for the
	 * sampling is computed based on a hash of the initial part of the string;
	 * this is done to (usually) avoid the case where all long strings have
	 * certain offset ranges which are never sampled.
	 *
	 * Skip should depend on length and bound the total time to roughly
	 * logarithmic.  With current values:
	 *
	 *   1M string => 256 * 241 = 61696 bytes (0.06M) of hashing
	 *   1G string => 256 * 16321 = 4178176 bytes (3.98M) of hashing
	 *
	 * XXX: It would be better to compute the skip offset more "smoothly"
	 * instead of having a few boundary values.
	 */

	/* note: mixing len into seed improves hashing when skipping */
	duk_uint32_t str_seed = heap->hash_seed ^ ((duk_uint32_t) len);

	if (len <= DUK__STRHASH_SHORTSTRING) {
		hash = duk_util_hashbytes(str, len, str_seed);
	} else {
		duk_size_t off;
		duk_size_t skip;

		if (len <= DUK__STRHASH_MEDIUMSTRING) {
			skip = (duk_size_t) (16 * DUK__STRHASH_BLOCKSIZE + DUK__STRHASH_BLOCKSIZE);
		} else {
			skip = (duk_size_t) (256 * DUK__STRHASH_BLOCKSIZE + DUK__STRHASH_BLOCKSIZE);
		}

		hash = duk_util_hashbytes(str, (duk_size_t) DUK__STRHASH_SHORTSTRING, str_seed);
		off = DUK__STRHASH_SHORTSTRING + (skip * (hash % 256)) / 256;

		/* XXX: inefficient loop */
		while (off < len) {
			duk_size_t left = len - off;
			duk_size_t now = (duk_size_t) (left > DUK__STRHASH_BLOCKSIZE ? DUK__STRHASH_BLOCKSIZE : left);
			hash ^= duk_util_hashbytes(str + off, now, str_seed);
			off += skip;
		}
	}

#if defined(DUK_USE_STRHASH16)
	/* Truncate to 16 bits here, so that a computed hash can be compared
	 * against a hash stored in a 16-bit field.
	 */
	hash &= 0x0000ffffUL;
#endif
	return hash;
}
#else  /* DUK_USE_STRHASH_DENSE */
DUK_INTERNAL duk_uint32_t duk_heap_hashstring(duk_heap *heap, const duk_uint8_t *str, duk_size_t len) {
	duk_uint32_t hash;
	duk_size_t step;
	duk_size_t off;

	/* Slightly modified "Bernstein hash" from:
	 *
	 *     http://eternallyconfuzzled.com/tuts/algorithms/jsw_tut_hashing.aspx
	 *
	 * Modifications: string skipping and reverse direction similar to
	 * Lua 5.1.5, and different hash initializer.
	 *
	 * The reverse direction ensures last byte it always included in the
	 * hash which is a good default as changing parts of the string are
	 * more often in the suffix than in the prefix.
	 */

	hash = heap->hash_seed ^ ((duk_uint32_t) len);  /* Bernstein hash init value is normally 5381 */
	step = (len >> DUK_USE_STRHASH_SKIP_SHIFT) + 1;
	for (off = len; off >= step; off -= step) {
		DUK_ASSERT(off >= 1);  /* off >= step, and step >= 1 */
		hash = (hash * 33) + str[off - 1];
	}

#if defined(DUK_USE_STRHASH16)
	/* Truncate to 16 bits here, so that a computed hash can be compared
	 * against a hash stored in a 16-bit field.
	 */
	hash &= 0x0000ffffUL;
#endif
	return hash;
}
#endif  /* DUK_USE_STRHASH_DENSE */

/* automatic undefs */
#undef DUK__STRHASH_BLOCKSIZE
#undef DUK__STRHASH_MEDIUMSTRING
#undef DUK__STRHASH_SHORTSTRING
/*
 *  Mark-and-sweep garbage collection.
 */

/* #include duk_internal.h -> already included */

DUK_LOCAL_DECL void duk__mark_heaphdr(duk_heap *heap, duk_heaphdr *h);
DUK_LOCAL_DECL void duk__mark_heaphdr_nonnull(duk_heap *heap, duk_heaphdr *h);
DUK_LOCAL_DECL void duk__mark_tval(duk_heap *heap, duk_tval *tv);
DUK_LOCAL_DECL void duk__mark_tvals(duk_heap *heap, duk_tval *tv, duk_idx_t count);

/*
 *  Marking functions for heap types: mark children recursively.
 */

DUK_LOCAL void duk__mark_hstring(duk_heap *heap, duk_hstring *h) {
	DUK_UNREF(heap);
	DUK_UNREF(h);

	DUK_DDD(DUK_DDDPRINT("duk__mark_hstring: %p", (void *) h));
	DUK_ASSERT(h);
	DUK_HSTRING_ASSERT_VALID(h);

	/* nothing to process */
}

DUK_LOCAL void duk__mark_hobject(duk_heap *heap, duk_hobject *h) {
	duk_uint_fast32_t i;

	DUK_DDD(DUK_DDDPRINT("duk__mark_hobject: %p", (void *) h));

	DUK_ASSERT(h);
	DUK_HOBJECT_ASSERT_VALID(h);

	/* XXX: use advancing pointers instead of index macros -> faster and smaller? */

	for (i = 0; i < (duk_uint_fast32_t) DUK_HOBJECT_GET_ENEXT(h); i++) {
		duk_hstring *key = DUK_HOBJECT_E_GET_KEY(heap, h, i);
		if (key == NULL) {
			continue;
		}
		duk__mark_heaphdr_nonnull(heap, (duk_heaphdr *) key);
		if (DUK_HOBJECT_E_SLOT_IS_ACCESSOR(heap, h, i)) {
			duk__mark_heaphdr(heap, (duk_heaphdr *) DUK_HOBJECT_E_GET_VALUE_PTR(heap, h, i)->a.get);
			duk__mark_heaphdr(heap, (duk_heaphdr *) DUK_HOBJECT_E_GET_VALUE_PTR(heap, h, i)->a.set);
		} else {
			duk__mark_tval(heap, &DUK_HOBJECT_E_GET_VALUE_PTR(heap, h, i)->v);
		}
	}

	for (i = 0; i < (duk_uint_fast32_t) DUK_HOBJECT_GET_ASIZE(h); i++) {
		duk__mark_tval(heap, DUK_HOBJECT_A_GET_VALUE_PTR(heap, h, i));
	}

	/* Hash part is a 'weak reference' and does not contribute. */

	duk__mark_heaphdr(heap, (duk_heaphdr *) DUK_HOBJECT_GET_PROTOTYPE(heap, h));

	/* Fast path for objects which don't have a subclass struct, or have a
	 * subclass struct but nothing that needs marking in the subclass struct.
	 */
	if (DUK_HOBJECT_HAS_FASTREFS(h)) {
		DUK_ASSERT(DUK_HOBJECT_ALLOWS_FASTREFS(h));
		return;
	}
	DUK_ASSERT(DUK_HOBJECT_PROHIBITS_FASTREFS(h));

	/* XXX: reorg, more common first */
	if (DUK_HOBJECT_IS_COMPFUNC(h)) {
		duk_hcompfunc *f = (duk_hcompfunc *) h;
		duk_tval *tv, *tv_end;
		duk_hobject **fn, **fn_end;

		DUK_HCOMPFUNC_ASSERT_VALID(f);

		/* 'data' is reachable through every compiled function which
		 * contains a reference.
		 */

		duk__mark_heaphdr(heap, (duk_heaphdr *) DUK_HCOMPFUNC_GET_DATA(heap, f));
		duk__mark_heaphdr(heap, (duk_heaphdr *) DUK_HCOMPFUNC_GET_LEXENV(heap, f));
		duk__mark_heaphdr(heap, (duk_heaphdr *) DUK_HCOMPFUNC_GET_VARENV(heap, f));

		if (DUK_HCOMPFUNC_GET_DATA(heap, f) != NULL) {
			tv = DUK_HCOMPFUNC_GET_CONSTS_BASE(heap, f);
			tv_end = DUK_HCOMPFUNC_GET_CONSTS_END(heap, f);
			while (tv < tv_end) {
				duk__mark_tval(heap, tv);
				tv++;
			}

			fn = DUK_HCOMPFUNC_GET_FUNCS_BASE(heap, f);
			fn_end = DUK_HCOMPFUNC_GET_FUNCS_END(heap, f);
			while (fn < fn_end) {
				duk__mark_heaphdr_nonnull(heap, (duk_heaphdr *) *fn);
				fn++;
			}
		} else {
			/* May happen in some out-of-memory corner cases. */
			DUK_D(DUK_DPRINT("duk_hcompfunc 'data' is NULL, skipping marking"));
		}
	} else if (DUK_HOBJECT_IS_DECENV(h)) {
		duk_hdecenv *e = (duk_hdecenv *) h;
		DUK_HDECENV_ASSERT_VALID(e);
		duk__mark_heaphdr(heap, (duk_heaphdr *) e->thread);
		duk__mark_heaphdr(heap, (duk_heaphdr *) e->varmap);
	} else if (DUK_HOBJECT_IS_OBJENV(h)) {
		duk_hobjenv *e = (duk_hobjenv *) h;
		DUK_HOBJENV_ASSERT_VALID(e);
		duk__mark_heaphdr_nonnull(heap, (duk_heaphdr *) e->target);
#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
	} else if (DUK_HOBJECT_IS_BUFOBJ(h)) {
		duk_hbufobj *b = (duk_hbufobj *) h;
		DUK_HBUFOBJ_ASSERT_VALID(b);
		duk__mark_heaphdr(heap, (duk_heaphdr *) b->buf);
		duk__mark_heaphdr(heap, (duk_heaphdr *) b->buf_prop);
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */
	} else if (DUK_HOBJECT_IS_BOUNDFUNC(h)) {
		duk_hboundfunc *f = (duk_hboundfunc *) (void *) h;
		DUK_HBOUNDFUNC_ASSERT_VALID(f);
		duk__mark_tval(heap, &f->target);
		duk__mark_tval(heap, &f->this_binding);
		duk__mark_tvals(heap, f->args, f->nargs);
#if defined(DUK_USE_ES6_PROXY)
	} else if (DUK_HOBJECT_IS_PROXY(h)) {
		duk_hproxy *p = (duk_hproxy *) h;
		DUK_HPROXY_ASSERT_VALID(p);
		duk__mark_heaphdr_nonnull(heap, (duk_heaphdr *) p->target);
		duk__mark_heaphdr_nonnull(heap, (duk_heaphdr *) p->handler);
#endif  /* DUK_USE_ES6_PROXY */
	} else if (DUK_HOBJECT_IS_THREAD(h)) {
		duk_hthread *t = (duk_hthread *) h;
		duk_activation *act;
		duk_tval *tv;

		DUK_HTHREAD_ASSERT_VALID(t);

		tv = t->valstack;
		while (tv < t->valstack_top) {
			duk__mark_tval(heap, tv);
			tv++;
		}

		for (act = t->callstack_curr; act != NULL; act = act->parent) {
			duk__mark_heaphdr(heap, (duk_heaphdr *) DUK_ACT_GET_FUNC(act));
			duk__mark_heaphdr(heap, (duk_heaphdr *) act->var_env);
			duk__mark_heaphdr(heap, (duk_heaphdr *) act->lex_env);
#if defined(DUK_USE_NONSTD_FUNC_CALLER_PROPERTY)
			duk__mark_heaphdr(heap, (duk_heaphdr *) act->prev_caller);
#endif
#if 0  /* nothing now */
			for (cat = act->cat; cat != NULL; cat = cat->parent) {
			}
#endif
		}

		duk__mark_heaphdr(heap, (duk_heaphdr *) t->resumer);

		for (i = 0; i < DUK_NUM_BUILTINS; i++) {
			duk__mark_heaphdr(heap, (duk_heaphdr *) t->builtins[i]);
		}
	} else {
		/* We may come here if the object should have a FASTREFS flag
		 * but it's missing for some reason.  Assert for never getting
		 * here; however, other than performance, this is harmless.
		 */
		DUK_D(DUK_DPRINT("missing FASTREFS flag for: %!iO", h));
		DUK_ASSERT(0);
	}
}

/* Mark any duk_heaphdr type.  Recursion tracking happens only here. */
DUK_LOCAL void duk__mark_heaphdr(duk_heap *heap, duk_heaphdr *h) {
	DUK_DDD(DUK_DDDPRINT("duk__mark_heaphdr %p, type %ld",
	                     (void *) h,
	                     (h != NULL ? (long) DUK_HEAPHDR_GET_TYPE(h) : (long) -1)));

	/* XXX: add non-null variant? */
	if (h == NULL) {
		return;
	}

	DUK_HEAPHDR_ASSERT_VALID(h);
	DUK_ASSERT(!DUK_HEAPHDR_HAS_READONLY(h) || DUK_HEAPHDR_HAS_REACHABLE(h));

#if defined(DUK_USE_ASSERTIONS) && defined(DUK_USE_REFERENCE_COUNTING)
	if (!DUK_HEAPHDR_HAS_READONLY(h)) {
		h->h_assert_refcount++;  /* Comparison refcount: bump even if already reachable. */
	}
#endif
	if (DUK_HEAPHDR_HAS_REACHABLE(h)) {
		DUK_DDD(DUK_DDDPRINT("already marked reachable, skip"));
		return;
	}
#if defined(DUK_USE_ROM_OBJECTS)
	/* READONLY objects always have REACHABLE set, so the check above
	 * will prevent READONLY objects from being marked here.
	 */
	DUK_ASSERT(!DUK_HEAPHDR_HAS_READONLY(h));
#endif

	DUK_HEAPHDR_SET_REACHABLE(h);

	if (heap->ms_recursion_depth >= DUK_USE_MARK_AND_SWEEP_RECLIMIT) {
		DUK_D(DUK_DPRINT("mark-and-sweep recursion limit reached, marking as temproot: %p", (void *) h));
		DUK_HEAP_SET_MARKANDSWEEP_RECLIMIT_REACHED(heap);
		DUK_HEAPHDR_SET_TEMPROOT(h);
		return;
	}

	heap->ms_recursion_depth++;
	DUK_ASSERT(heap->ms_recursion_depth != 0);  /* Wrap. */

	switch (DUK_HEAPHDR_GET_TYPE(h)) {
	case DUK_HTYPE_STRING:
		duk__mark_hstring(heap, (duk_hstring *) h);
		break;
	case DUK_HTYPE_OBJECT:
		duk__mark_hobject(heap, (duk_hobject *) h);
		break;
	case DUK_HTYPE_BUFFER:
		/* nothing to mark */
		break;
	default:
		DUK_D(DUK_DPRINT("attempt to mark heaphdr %p with invalid htype %ld", (void *) h, (long) DUK_HEAPHDR_GET_TYPE(h)));
		DUK_UNREACHABLE();
	}

	DUK_ASSERT(heap->ms_recursion_depth > 0);
	heap->ms_recursion_depth--;
}

DUK_LOCAL void duk__mark_tval(duk_heap *heap, duk_tval *tv) {
	DUK_DDD(DUK_DDDPRINT("duk__mark_tval %p", (void *) tv));
	if (tv == NULL) {
		return;
	}
	DUK_TVAL_ASSERT_VALID(tv);
	if (DUK_TVAL_IS_HEAP_ALLOCATED(tv)) {
		duk_heaphdr *h;
		h = DUK_TVAL_GET_HEAPHDR(tv);
		DUK_ASSERT(h != NULL);
		duk__mark_heaphdr_nonnull(heap, h);
	}
}

DUK_LOCAL void duk__mark_tvals(duk_heap *heap, duk_tval *tv, duk_idx_t count) {
	DUK_ASSERT(count == 0 || tv != NULL);

	while (count-- > 0) {
		DUK_TVAL_ASSERT_VALID(tv);
		if (DUK_TVAL_IS_HEAP_ALLOCATED(tv)) {
			duk_heaphdr *h;
			h = DUK_TVAL_GET_HEAPHDR(tv);
			DUK_ASSERT(h != NULL);
			duk__mark_heaphdr_nonnull(heap, h);
		}
		tv++;
	}
}

/* Mark any duk_heaphdr type, caller guarantees a non-NULL pointer. */
DUK_LOCAL void duk__mark_heaphdr_nonnull(duk_heap *heap, duk_heaphdr *h) {
	/* For now, just call the generic handler.  Change when call sites
	 * are changed too.
	 */
	duk__mark_heaphdr(heap, h);
}

/*
 *  Mark the heap.
 */

DUK_LOCAL void duk__mark_roots_heap(duk_heap *heap) {
	duk_small_uint_t i;

	DUK_DD(DUK_DDPRINT("duk__mark_roots_heap: %p", (void *) heap));

	duk__mark_heaphdr(heap, (duk_heaphdr *) heap->heap_thread);
	duk__mark_heaphdr(heap, (duk_heaphdr *) heap->heap_object);

	for (i = 0; i < DUK_HEAP_NUM_STRINGS; i++) {
		duk_hstring *h = DUK_HEAP_GET_STRING(heap, i);
		duk__mark_heaphdr(heap, (duk_heaphdr *) h);
	}

	duk__mark_tval(heap, &heap->lj.value1);
	duk__mark_tval(heap, &heap->lj.value2);

#if defined(DUK_USE_DEBUGGER_SUPPORT)
	for (i = 0; i < heap->dbg_breakpoint_count; i++) {
		duk__mark_heaphdr(heap, (duk_heaphdr *) heap->dbg_breakpoints[i].filename);
	}
#endif
}

/*
 *  Mark unreachable, finalizable objects.
 *
 *  Such objects will be moved aside and their finalizers run later.  They
 *  have to be treated as reachability roots for their properties etc to
 *  remain allocated.  This marking is only done for unreachable values which
 *  would be swept later.
 *
 *  Objects are first marked FINALIZABLE and only then marked as reachability
 *  roots; otherwise circular references might be handled inconsistently.
 */

#if defined(DUK_USE_FINALIZER_SUPPORT)
DUK_LOCAL void duk__mark_finalizable(duk_heap *heap) {
	duk_heaphdr *hdr;
	duk_size_t count_finalizable = 0;

	DUK_DD(DUK_DDPRINT("duk__mark_finalizable: %p", (void *) heap));

	DUK_ASSERT(heap->heap_thread != NULL);

	hdr = heap->heap_allocated;
	while (hdr != NULL) {
		/* A finalizer is looked up from the object and up its
		 * prototype chain (which allows inherited finalizers).
		 * The finalizer is checked for using a duk_hobject flag
		 * which is kept in sync with the presence and callability
		 * of a _Finalizer hidden symbol.
		 */

		if (!DUK_HEAPHDR_HAS_REACHABLE(hdr) &&
		    DUK_HEAPHDR_IS_OBJECT(hdr) &&
		    !DUK_HEAPHDR_HAS_FINALIZED(hdr) &&
		    DUK_HOBJECT_HAS_FINALIZER_FAST(heap, (duk_hobject *) hdr)) {
			/* heaphdr:
			 *  - is not reachable
			 *  - is an object
			 *  - is not a finalized object waiting for rescue/keep decision
			 *  - has a finalizer
			 */

			DUK_DD(DUK_DDPRINT("unreachable heap object will be "
			                   "finalized -> mark as finalizable "
			                   "and treat as a reachability root: %p",
			                   (void *) hdr));
			DUK_ASSERT(!DUK_HEAPHDR_HAS_READONLY(hdr));
			DUK_HEAPHDR_SET_FINALIZABLE(hdr);
			count_finalizable++;
		}

		hdr = DUK_HEAPHDR_GET_NEXT(heap, hdr);
	}

	if (count_finalizable == 0) {
		return;
	}

	DUK_DD(DUK_DDPRINT("marked %ld heap objects as finalizable, now mark them reachable",
	                   (long) count_finalizable));

	hdr = heap->heap_allocated;
	while (hdr != NULL) {
		if (DUK_HEAPHDR_HAS_FINALIZABLE(hdr)) {
			duk__mark_heaphdr_nonnull(heap, hdr);
		}

		hdr = DUK_HEAPHDR_GET_NEXT(heap, hdr);
	}

	/* Caller will finish the marking process if we hit a recursion limit. */
}
#endif  /* DUK_USE_FINALIZER_SUPPORT */

/*
 *  Mark objects on finalize_list.
 */

#if defined(DUK_USE_FINALIZER_SUPPORT)
DUK_LOCAL void duk__mark_finalize_list(duk_heap *heap) {
	duk_heaphdr *hdr;
#if defined(DUK_USE_DEBUG)
	duk_size_t count_finalize_list = 0;
#endif

	DUK_DD(DUK_DDPRINT("duk__mark_finalize_list: %p", (void *) heap));

	hdr = heap->finalize_list;
	while (hdr != NULL) {
		duk__mark_heaphdr_nonnull(heap, hdr);
		hdr = DUK_HEAPHDR_GET_NEXT(heap, hdr);
#if defined(DUK_USE_DEBUG)
		count_finalize_list++;
#endif
	}

#if defined(DUK_USE_DEBUG)
	if (count_finalize_list > 0) {
		DUK_D(DUK_DPRINT("marked %ld objects on the finalize_list as reachable (previous finalizer run skipped)",
		                 (long) count_finalize_list));
	}
#endif
}
#endif  /* DUK_USE_FINALIZER_SUPPORT */

/*
 *  Fallback marking handler if recursion limit is reached.
 *
 *  Iterates 'temproots' until recursion limit is no longer hit.  Temproots
 *  can be in heap_allocated or finalize_list; refzero_list is now always
 *  empty for mark-and-sweep.  A temproot may occur in finalize_list now if
 *  there are objects on the finalize_list and user code creates a reference
 *  from an object in heap_allocated to the object in finalize_list (which is
 *  now allowed), and it happened to coincide with the recursion depth limit.
 *
 *  This is a slow scan, but guarantees that we finish with a bounded C stack.
 *
 *  Note that nodes may have been marked as temproots before this scan begun,
 *  OR they may have been marked during the scan (as we process nodes
 *  recursively also during the scan).  This is intended behavior.
 */

#if defined(DUK_USE_DEBUG)
DUK_LOCAL void duk__handle_temproot(duk_heap *heap, duk_heaphdr *hdr, duk_size_t *count) {
#else
DUK_LOCAL void duk__handle_temproot(duk_heap *heap, duk_heaphdr *hdr) {
#endif
	DUK_ASSERT(hdr != NULL);

	if (!DUK_HEAPHDR_HAS_TEMPROOT(hdr)) {
		DUK_DDD(DUK_DDDPRINT("not a temp root: %p", (void *) hdr));
		return;
	}

	DUK_DDD(DUK_DDDPRINT("found a temp root: %p", (void *) hdr));
	DUK_HEAPHDR_CLEAR_TEMPROOT(hdr);
	DUK_HEAPHDR_CLEAR_REACHABLE(hdr);  /* Done so that duk__mark_heaphdr() works correctly. */
#if defined(DUK_USE_ASSERTIONS) && defined(DUK_USE_REFERENCE_COUNTING)
	hdr->h_assert_refcount--;  /* Same node visited twice. */
#endif
	duk__mark_heaphdr_nonnull(heap, hdr);

#if defined(DUK_USE_DEBUG)
	(*count)++;
#endif
}

DUK_LOCAL void duk__mark_temproots_by_heap_scan(duk_heap *heap) {
	duk_heaphdr *hdr;
#if defined(DUK_USE_DEBUG)
	duk_size_t count;
#endif

	DUK_DD(DUK_DDPRINT("duk__mark_temproots_by_heap_scan: %p", (void *) heap));

	while (DUK_HEAP_HAS_MARKANDSWEEP_RECLIMIT_REACHED(heap)) {
		DUK_DD(DUK_DDPRINT("recursion limit reached, doing heap scan to continue from temproots"));

#if defined(DUK_USE_DEBUG)
		count = 0;
#endif
		DUK_HEAP_CLEAR_MARKANDSWEEP_RECLIMIT_REACHED(heap);

		hdr = heap->heap_allocated;
		while (hdr) {
#if defined(DUK_USE_DEBUG)
			duk__handle_temproot(heap, hdr, &count);
#else
			duk__handle_temproot(heap, hdr);
#endif
			hdr = DUK_HEAPHDR_GET_NEXT(heap, hdr);
		}

#if defined(DUK_USE_FINALIZER_SUPPORT)
		hdr = heap->finalize_list;
		while (hdr) {
#if defined(DUK_USE_DEBUG)
			duk__handle_temproot(heap, hdr, &count);
#else
			duk__handle_temproot(heap, hdr);
#endif
			hdr = DUK_HEAPHDR_GET_NEXT(heap, hdr);
		}
#endif

#if defined(DUK_USE_DEBUG)
		DUK_DD(DUK_DDPRINT("temproot mark heap scan processed %ld temp roots", (long) count));
#endif
	}
}

/*
 *  Finalize refcounts for heap elements just about to be freed.
 *  This must be done for all objects before freeing to avoid any
 *  stale pointer dereferences.
 *
 *  Note that this must deduce the set of objects to be freed
 *  identically to duk__sweep_heap().
 */

#if defined(DUK_USE_REFERENCE_COUNTING)
DUK_LOCAL void duk__finalize_refcounts(duk_heap *heap) {
	duk_heaphdr *hdr;

	DUK_ASSERT(heap->heap_thread != NULL);

	DUK_DD(DUK_DDPRINT("duk__finalize_refcounts: heap=%p", (void *) heap));

	hdr = heap->heap_allocated;
	while (hdr) {
		if (!DUK_HEAPHDR_HAS_REACHABLE(hdr)) {
			/*
			 *  Unreachable object about to be swept.  Finalize target refcounts
			 *  (objects which the unreachable object points to) without doing
			 *  refzero processing.  Recursive decrefs are also prevented when
			 *  refzero processing is disabled.
			 *
			 *  Value cannot be a finalizable object, as they have been made
			 *  temporarily reachable for this round.
			 */

			DUK_DDD(DUK_DDDPRINT("unreachable object, refcount finalize before sweeping: %p", (void *) hdr));

			/* Finalize using heap->heap_thread; DECREF has a
			 * suppress check for mark-and-sweep which is based
			 * on heap->ms_running.
			 */
			duk_heaphdr_refcount_finalize_norz(heap, hdr);
		}

		hdr = DUK_HEAPHDR_GET_NEXT(heap, hdr);
	}
}
#endif  /* DUK_USE_REFERENCE_COUNTING */

/*
 *  Clear (reachable) flags of finalize_list.
 *
 *  We could mostly do in the sweep phase when we move objects from the
 *  heap into the finalize_list.  However, if a finalizer run is skipped
 *  during a mark-and-sweep, the objects on the finalize_list will be marked
 *  reachable during the next mark-and-sweep.  Since they're already on the
 *  finalize_list, no-one will be clearing their REACHABLE flag so we do it
 *  here.  (This now overlaps with the sweep handling in a harmless way.)
 */

#if defined(DUK_USE_FINALIZER_SUPPORT)
DUK_LOCAL void duk__clear_finalize_list_flags(duk_heap *heap) {
	duk_heaphdr *hdr;

	DUK_DD(DUK_DDPRINT("duk__clear_finalize_list_flags: %p", (void *) heap));

	hdr = heap->finalize_list;
	while (hdr) {
		DUK_HEAPHDR_CLEAR_REACHABLE(hdr);
#if defined(DUK_USE_ASSERTIONS)
		DUK_ASSERT(DUK_HEAPHDR_HAS_FINALIZABLE(hdr) || \
		           (heap->currently_finalizing == hdr));
#endif
		/* DUK_HEAPHDR_FLAG_FINALIZED may be set. */
		DUK_ASSERT(!DUK_HEAPHDR_HAS_TEMPROOT(hdr));
		hdr = DUK_HEAPHDR_GET_NEXT(heap, hdr);
	}
}
#endif  /* DUK_USE_FINALIZER_SUPPORT */

/*
 *  Sweep stringtable.
 */

DUK_LOCAL void duk__sweep_stringtable(duk_heap *heap, duk_size_t *out_count_keep) {
	duk_hstring *h;
	duk_hstring *prev;
	duk_uint32_t i;
#if defined(DUK_USE_DEBUG)
	duk_size_t count_free = 0;
#endif
	duk_size_t count_keep = 0;

	DUK_DD(DUK_DDPRINT("duk__sweep_stringtable: %p", (void *) heap));

#if defined(DUK_USE_STRTAB_PTRCOMP)
	if (heap->strtable16 == NULL) {
#else
	if (heap->strtable == NULL) {
#endif
		goto done;
	}

	for (i = 0; i < heap->st_size; i++) {
#if defined(DUK_USE_STRTAB_PTRCOMP)
		h = DUK_USE_HEAPPTR_DEC16(heap->heap_udata, heap->strtable16[i]);
#else
		h = heap->strtable[i];
#endif
		prev = NULL;
		while (h != NULL) {
			duk_hstring *next;
			next = h->hdr.h_next;

			if (DUK_HEAPHDR_HAS_REACHABLE((duk_heaphdr *) h))
			{
				DUK_HEAPHDR_CLEAR_REACHABLE((duk_heaphdr *) h);
				count_keep++;
				prev = h;
			} else {
#if defined(DUK_USE_DEBUG)
				count_free++;
#endif

				/* For pinned strings the refcount has been
				 * bumped.  We could unbump it here before
				 * freeing, but that's actually not necessary
				 * except for assertions.
				 */
#if 0
				if (DUK_HSTRING_HAS_PINNED_LITERAL(h)) {
					DUK_ASSERT(DUK_HEAPHDR_GET_REFCOUNT((duk_heaphdr *) h) > 0U);
					DUK_HSTRING_DECREF_NORZ(heap->heap_thread, h);
					DUK_HSTRING_CLEAR_PINNED_LITERAL(h);
				}
#endif
#if defined(DUK_USE_REFERENCE_COUNTING)
				/* Non-zero refcounts should not happen for unreachable strings,
				 * because we refcount finalize all unreachable objects which
				 * should have decreased unreachable string refcounts to zero
				 * (even for cycles).  However, pinned strings have a +1 bump.
				 */
				DUK_ASSERT(DUK_HEAPHDR_GET_REFCOUNT((duk_heaphdr *) h) ==
				           DUK_HSTRING_HAS_PINNED_LITERAL(h) ? 1U : 0U);
#endif

				/* Deal with weak references first. */
				duk_heap_strcache_string_remove(heap, (duk_hstring *) h);

				/* Remove the string from the string table. */
				duk_heap_strtable_unlink_prev(heap, (duk_hstring *) h, (duk_hstring *) prev);

				/* Free inner references (these exist e.g. when external
				 * strings are enabled) and the struct itself.
				 */
				duk_free_hstring(heap, (duk_hstring *) h);

				/* Don't update 'prev'; it should be last string kept. */
			}

			h = next;
		}
	}

 done:
#if defined(DUK_USE_DEBUG)
	DUK_D(DUK_DPRINT("mark-and-sweep sweep stringtable: %ld freed, %ld kept",
	                 (long) count_free, (long) count_keep));
#endif
	*out_count_keep = count_keep;
}

/*
 *  Sweep heap.
 */

DUK_LOCAL void duk__sweep_heap(duk_heap *heap, duk_small_uint_t flags, duk_size_t *out_count_keep) {
	duk_heaphdr *prev;  /* last element that was left in the heap */
	duk_heaphdr *curr;
	duk_heaphdr *next;
#if defined(DUK_USE_DEBUG)
	duk_size_t count_free = 0;
	duk_size_t count_finalize = 0;
	duk_size_t count_rescue = 0;
#endif
	duk_size_t count_keep = 0;

	DUK_DD(DUK_DDPRINT("duk__sweep_heap: %p", (void *) heap));

	prev = NULL;
	curr = heap->heap_allocated;
	heap->heap_allocated = NULL;
	while (curr) {
		/* Strings and ROM objects are never placed on the heap allocated list. */
		DUK_ASSERT(DUK_HEAPHDR_GET_TYPE(curr) != DUK_HTYPE_STRING);
		DUK_ASSERT(!DUK_HEAPHDR_HAS_READONLY(curr));

		next = DUK_HEAPHDR_GET_NEXT(heap, curr);

		if (DUK_HEAPHDR_HAS_REACHABLE(curr)) {
			/*
			 *  Reachable object:
			 *    - If FINALIZABLE -> actually unreachable (but marked
			 *      artificially reachable), queue to finalize_list.
			 *    - If !FINALIZABLE but FINALIZED -> rescued after
			 *      finalizer execution.
			 *    - Otherwise just a normal, reachable object.
			 *
			 *  Objects which are kept are queued to heap_allocated
			 *  tail (we're essentially filtering heap_allocated in
			 *  practice).
			 */

#if defined(DUK_USE_FINALIZER_SUPPORT)
			if (DUK_UNLIKELY(DUK_HEAPHDR_HAS_FINALIZABLE(curr))) {
				DUK_ASSERT(!DUK_HEAPHDR_HAS_FINALIZED(curr));
				DUK_ASSERT(DUK_HEAPHDR_GET_TYPE(curr) == DUK_HTYPE_OBJECT);
				DUK_DD(DUK_DDPRINT("sweep; reachable, finalizable --> move to finalize_list: %p", (void *) curr));

#if defined(DUK_USE_REFERENCE_COUNTING)
				DUK_HEAPHDR_PREINC_REFCOUNT(curr);  /* Bump refcount so that refzero never occurs when pending a finalizer call. */
#endif
				DUK_HEAP_INSERT_INTO_FINALIZE_LIST(heap, curr);
#if defined(DUK_USE_DEBUG)
				count_finalize++;
#endif
			}
			else
#endif  /* DUK_USE_FINALIZER_SUPPORT */
			{
				if (DUK_UNLIKELY(DUK_HEAPHDR_HAS_FINALIZED(curr))) {
					DUK_ASSERT(!DUK_HEAPHDR_HAS_FINALIZABLE(curr));
					DUK_ASSERT(DUK_HEAPHDR_GET_TYPE(curr) == DUK_HTYPE_OBJECT);

					if (flags & DUK_MS_FLAG_POSTPONE_RESCUE) {
						DUK_DD(DUK_DDPRINT("sweep; reachable, finalized, but postponing rescue decisions --> keep object (with FINALIZED set): %!iO", curr));
						count_keep++;
					} else {
						DUK_DD(DUK_DDPRINT("sweep; reachable, finalized --> rescued after finalization: %p", (void *) curr));
#if defined(DUK_USE_FINALIZER_SUPPORT)
						DUK_HEAPHDR_CLEAR_FINALIZED(curr);
#endif
#if defined(DUK_USE_DEBUG)
						count_rescue++;
#endif
					}
				} else {
					DUK_DD(DUK_DDPRINT("sweep; reachable --> keep: %!iO", curr));
					count_keep++;
				}

				if (prev != NULL) {
					DUK_ASSERT(heap->heap_allocated != NULL);
					DUK_HEAPHDR_SET_NEXT(heap, prev, curr);
				} else {
					DUK_ASSERT(heap->heap_allocated == NULL);
					heap->heap_allocated = curr;
				}
#if defined(DUK_USE_DOUBLE_LINKED_HEAP)
				DUK_HEAPHDR_SET_PREV(heap, curr, prev);
#endif
				DUK_HEAPHDR_ASSERT_LINKS(heap, prev);
				DUK_HEAPHDR_ASSERT_LINKS(heap, curr);
				prev = curr;
			}

			/*
			 *  Shrink check for value stacks here.  We're inside
			 *  ms_prevent_count protection which prevents recursive
			 *  mark-and-sweep and refzero finalizers, so there are
			 *  no side effects that would affect the heap lists.
			 */
			if (DUK_HEAPHDR_IS_OBJECT(curr) && DUK_HOBJECT_IS_THREAD((duk_hobject *) curr)) {
				duk_hthread *thr_curr = (duk_hthread *) curr;
				DUK_DD(DUK_DDPRINT("value stack shrink check for thread: %!O", curr));
				duk_valstack_shrink_check_nothrow(thr_curr, flags & DUK_MS_FLAG_EMERGENCY /*snug*/);
			}

			DUK_HEAPHDR_CLEAR_REACHABLE(curr);
			/* Keep FINALIZED if set, used if rescue decisions are postponed. */
			/* Keep FINALIZABLE for objects on finalize_list. */
			DUK_ASSERT(!DUK_HEAPHDR_HAS_REACHABLE(curr));
		} else {
			/*
			 *  Unreachable object:
			 *    - If FINALIZED, object was finalized but not
			 *      rescued.  This doesn't affect freeing.
			 *    - Otherwise normal unreachable object.
			 *
			 *  There's no guard preventing a FINALIZED object
			 *  from being freed while finalizers execute: the
			 *  artificial finalize_list reachability roots can't
			 *  cause an incorrect free decision (but can cause
			 *  an incorrect rescue decision).
			 */

#if defined(DUK_USE_REFERENCE_COUNTING)
			/* Non-zero refcounts should not happen because we refcount
			 * finalize all unreachable objects which should cancel out
			 * refcounts (even for cycles).
			 */
			DUK_ASSERT(DUK_HEAPHDR_GET_REFCOUNT(curr) == 0);
#endif
			DUK_ASSERT(!DUK_HEAPHDR_HAS_FINALIZABLE(curr));

#if defined(DUK_USE_DEBUG)
			if (DUK_HEAPHDR_HAS_FINALIZED(curr)) {
				DUK_DD(DUK_DDPRINT("sweep; unreachable, finalized --> finalized object not rescued: %p", (void *) curr));
			} else {
				DUK_DD(DUK_DDPRINT("sweep; not reachable --> free: %p", (void *) curr));
			}

#endif

			/* Note: object cannot be a finalizable unreachable object, as
			 * they have been marked temporarily reachable for this round,
			 * and are handled above.
			 */

#if defined(DUK_USE_DEBUG)
			count_free++;
#endif

			/* Weak refs should be handled here, but no weak refs for
			 * any non-string objects exist right now.
			 */

			/* Free object and all auxiliary (non-heap) allocs. */
			duk_heap_free_heaphdr_raw(heap, curr);
		}

		curr = next;
	}

	if (prev != NULL) {
		DUK_HEAPHDR_SET_NEXT(heap, prev, NULL);
	}
	DUK_HEAPHDR_ASSERT_LINKS(heap, prev);

#if defined(DUK_USE_DEBUG)
	DUK_D(DUK_DPRINT("mark-and-sweep sweep objects (non-string): %ld freed, %ld kept, %ld rescued, %ld queued for finalization",
	                 (long) count_free, (long) count_keep, (long) count_rescue, (long) count_finalize));
#endif
	*out_count_keep = count_keep;
}

/*
 *  Litcache helpers.
 */

#if defined(DUK_USE_LITCACHE_SIZE)
DUK_LOCAL void duk__wipe_litcache(duk_heap *heap) {
	duk_uint_t i;
	duk_litcache_entry *e;

	e = heap->litcache;
	for (i = 0; i < DUK_USE_LITCACHE_SIZE; i++) {
		e->addr = NULL;
		/* e->h does not need to be invalidated: when e->addr is
		 * NULL, e->h is considered garbage.
		 */
		e++;
	}
}
#endif  /* DUK_USE_LITCACHE_SIZE */

/*
 *  Object compaction.
 *
 *  Compaction is assumed to never throw an error.
 */

DUK_LOCAL int duk__protected_compact_object(duk_hthread *thr, void *udata) {
	duk_hobject *obj;
	/* XXX: for threads, compact stacks? */

	DUK_UNREF(udata);
	obj = duk_known_hobject(thr, -1);
	duk_hobject_compact_props(thr, obj);
	return 0;
}

#if defined(DUK_USE_DEBUG)
DUK_LOCAL void duk__compact_object_list(duk_heap *heap, duk_hthread *thr, duk_heaphdr *start, duk_size_t *p_count_check, duk_size_t *p_count_compact, duk_size_t *p_count_bytes_saved) {
#else
DUK_LOCAL void duk__compact_object_list(duk_heap *heap, duk_hthread *thr, duk_heaphdr *start) {
#endif
	duk_heaphdr *curr;
#if defined(DUK_USE_DEBUG)
	duk_size_t old_size, new_size;
#endif
	duk_hobject *obj;

	DUK_UNREF(heap);

	curr = start;
	while (curr) {
		DUK_DDD(DUK_DDDPRINT("mark-and-sweep compact: %p", (void *) curr));

		if (DUK_HEAPHDR_GET_TYPE(curr) != DUK_HTYPE_OBJECT) {
			goto next;
		}
		obj = (duk_hobject *) curr;

#if defined(DUK_USE_DEBUG)
		old_size = DUK_HOBJECT_P_COMPUTE_SIZE(DUK_HOBJECT_GET_ESIZE(obj),
		                                      DUK_HOBJECT_GET_ASIZE(obj),
		                                      DUK_HOBJECT_GET_HSIZE(obj));
#endif

		DUK_DD(DUK_DDPRINT("compact object: %p", (void *) obj));
		duk_push_hobject(thr, obj);
		/* XXX: disable error handlers for duration of compaction? */
		duk_safe_call(thr, duk__protected_compact_object, NULL, 1, 0);

#if defined(DUK_USE_DEBUG)
		new_size = DUK_HOBJECT_P_COMPUTE_SIZE(DUK_HOBJECT_GET_ESIZE(obj),
		                                      DUK_HOBJECT_GET_ASIZE(obj),
		                                      DUK_HOBJECT_GET_HSIZE(obj));
#endif

#if defined(DUK_USE_DEBUG)
		(*p_count_compact)++;
		(*p_count_bytes_saved) += (duk_size_t) (old_size - new_size);
#endif

	 next:
		curr = DUK_HEAPHDR_GET_NEXT(heap, curr);
#if defined(DUK_USE_DEBUG)
		(*p_count_check)++;
#endif
	}
}

DUK_LOCAL void duk__compact_objects(duk_heap *heap) {
	/* XXX: which lists should participate?  to be finalized? */
#if defined(DUK_USE_DEBUG)
	duk_size_t count_check = 0;
	duk_size_t count_compact = 0;
	duk_size_t count_bytes_saved = 0;
#endif

	DUK_DD(DUK_DDPRINT("duk__compact_objects: %p", (void *) heap));

	DUK_ASSERT(heap->heap_thread != NULL);

#if defined(DUK_USE_DEBUG)
	duk__compact_object_list(heap, heap->heap_thread, heap->heap_allocated, &count_check, &count_compact, &count_bytes_saved);
#if defined(DUK_USE_FINALIZER_SUPPORT)
	duk__compact_object_list(heap, heap->heap_thread, heap->finalize_list, &count_check, &count_compact, &count_bytes_saved);
#endif
#else
	duk__compact_object_list(heap, heap->heap_thread, heap->heap_allocated);
#if defined(DUK_USE_FINALIZER_SUPPORT)
	duk__compact_object_list(heap, heap->heap_thread, heap->finalize_list);
#endif
#endif
#if defined(DUK_USE_REFERENCE_COUNTING)
	DUK_ASSERT(heap->refzero_list == NULL);  /* Always handled to completion inline in DECREF. */
#endif

#if defined(DUK_USE_DEBUG)
	DUK_D(DUK_DPRINT("mark-and-sweep compact objects: %ld checked, %ld compaction attempts, %ld bytes saved by compaction",
	                 (long) count_check, (long) count_compact, (long) count_bytes_saved));
#endif
}

/*
 *  Assertion helpers.
 */

#if defined(DUK_USE_ASSERTIONS)
typedef void (*duk__gc_heaphdr_assert)(duk_heap *heap, duk_heaphdr *h);
typedef void (*duk__gc_hstring_assert)(duk_heap *heap, duk_hstring *h);

DUK_LOCAL void duk__assert_walk_list(duk_heap *heap, duk_heaphdr *start, duk__gc_heaphdr_assert func) {
	duk_heaphdr *curr;
	for (curr = start; curr != NULL; curr = DUK_HEAPHDR_GET_NEXT(heap, curr)) {
		func(heap, curr);
	}
}

DUK_LOCAL void duk__assert_walk_strtable(duk_heap *heap, duk__gc_hstring_assert func) {
	duk_uint32_t i;

	for (i = 0; i < heap->st_size; i++) {
		duk_hstring *h;

#if defined(DUK_USE_STRTAB_PTRCOMP)
		h = DUK_USE_HEAPPTR_DEC16(heap->heap_udata, heap->strtable16[i]);
#else
		h = heap->strtable[i];
#endif
		while (h != NULL) {
			func(heap, h);
			h = h->hdr.h_next;
		}
	}
}

DUK_LOCAL void duk__assert_heaphdr_flags_cb(duk_heap *heap, duk_heaphdr *h) {
	DUK_UNREF(heap);
	DUK_ASSERT(!DUK_HEAPHDR_HAS_REACHABLE(h));
	DUK_ASSERT(!DUK_HEAPHDR_HAS_TEMPROOT(h));
	DUK_ASSERT(!DUK_HEAPHDR_HAS_FINALIZABLE(h));
	/* may have FINALIZED */
}
DUK_LOCAL void duk__assert_heaphdr_flags(duk_heap *heap) {
	duk__assert_walk_list(heap, heap->heap_allocated, duk__assert_heaphdr_flags_cb);
#if defined(DUK_USE_REFERENCE_COUNTING)
	DUK_ASSERT(heap->refzero_list == NULL);  /* Always handled to completion inline in DECREF. */
#endif
	/* XXX: Assertions for finalize_list? */
}

DUK_LOCAL void duk__assert_validity_cb1(duk_heap *heap, duk_heaphdr *h) {
	DUK_UNREF(heap);
	DUK_ASSERT(DUK_HEAPHDR_IS_OBJECT(h) || DUK_HEAPHDR_IS_BUFFER(h));
	duk_heaphdr_assert_valid_subclassed(h);
}
DUK_LOCAL void duk__assert_validity_cb2(duk_heap *heap, duk_hstring *h) {
	DUK_UNREF(heap);
	DUK_ASSERT(DUK_HEAPHDR_IS_STRING((duk_heaphdr *) h));
	duk_heaphdr_assert_valid_subclassed((duk_heaphdr *) h);
}
DUK_LOCAL void duk__assert_validity(duk_heap *heap) {
	duk__assert_walk_list(heap, heap->heap_allocated, duk__assert_validity_cb1);
#if defined(DUK_USE_FINALIZER_SUPPORT)
	duk__assert_walk_list(heap, heap->finalize_list, duk__assert_validity_cb1);
#endif
#if defined(DUK_USE_REFERENCE_COUNTING)
	duk__assert_walk_list(heap, heap->refzero_list, duk__assert_validity_cb1);
#endif
	duk__assert_walk_strtable(heap, duk__assert_validity_cb2);
}

#if defined(DUK_USE_REFERENCE_COUNTING)
DUK_LOCAL void duk__assert_valid_refcounts_cb(duk_heap *heap, duk_heaphdr *h) {
	/* Cannot really assert much w.r.t. refcounts now. */

	DUK_UNREF(heap);
	if (DUK_HEAPHDR_GET_REFCOUNT(h) == 0 &&
	    DUK_HEAPHDR_HAS_FINALIZED(h)) {
		/* An object may be in heap_allocated list with a zero
		 * refcount if it has just been finalized and is waiting
		 * to be collected by the next cycle.
		 * (This doesn't currently happen however.)
		 */
	} else if (DUK_HEAPHDR_GET_REFCOUNT(h) == 0) {
		/* An object may be in heap_allocated list with a zero
		 * refcount also if it is a temporary object created
		 * during debugger paused state.  It will get collected
		 * by mark-and-sweep based on its reachability status
		 * (presumably not reachable because refcount is 0).
		 */
	}
	DUK_ASSERT_DISABLE(DUK_HEAPHDR_GET_REFCOUNT(h) >= 0);  /* Unsigned. */
}
DUK_LOCAL void duk__assert_valid_refcounts(duk_heap *heap) {
	duk__assert_walk_list(heap, heap->heap_allocated, duk__assert_valid_refcounts_cb);
}

DUK_LOCAL void duk__clear_assert_refcounts_cb1(duk_heap *heap, duk_heaphdr *h) {
	DUK_UNREF(heap);
	h->h_assert_refcount = 0;
}
DUK_LOCAL void duk__clear_assert_refcounts_cb2(duk_heap *heap, duk_hstring *h) {
	DUK_UNREF(heap);
	((duk_heaphdr *) h)->h_assert_refcount = 0;
}
DUK_LOCAL void duk__clear_assert_refcounts(duk_heap *heap) {
	duk__assert_walk_list(heap, heap->heap_allocated, duk__clear_assert_refcounts_cb1);
#if defined(DUK_USE_FINALIZER_SUPPORT)
	duk__assert_walk_list(heap, heap->finalize_list, duk__clear_assert_refcounts_cb1);
#endif
#if defined(DUK_USE_REFERENCE_COUNTING)
	duk__assert_walk_list(heap, heap->refzero_list, duk__clear_assert_refcounts_cb1);
#endif
	duk__assert_walk_strtable(heap, duk__clear_assert_refcounts_cb2);
}

DUK_LOCAL void duk__check_refcount_heaphdr(duk_heaphdr *hdr) {
	duk_bool_t count_ok;
	duk_size_t expect_refc;

	/* The refcount check only makes sense for reachable objects on
	 * heap_allocated or string table, after the sweep phase.  Prior to
	 * sweep phase refcounts will include references that are not visible
	 * via reachability roots.
	 *
	 * Because we're called after the sweep phase, all heap objects on
	 * heap_allocated are reachable.  REACHABLE flags have already been
	 * cleared so we can't check them.
	 */

	/* ROM objects have intentionally incorrect refcount (1), but we won't
	 * check them.
	 */
	DUK_ASSERT(!DUK_HEAPHDR_HAS_READONLY(hdr));

	expect_refc = hdr->h_assert_refcount;
	if (DUK_HEAPHDR_IS_STRING(hdr) && DUK_HSTRING_HAS_PINNED_LITERAL((duk_hstring *) hdr)) {
		expect_refc++;
	}
	count_ok = ((duk_size_t) DUK_HEAPHDR_GET_REFCOUNT(hdr) == expect_refc);
	if (!count_ok) {
		DUK_D(DUK_DPRINT("refcount mismatch for: %p: header=%ld counted=%ld --> %!iO",
		                 (void *) hdr, (long) DUK_HEAPHDR_GET_REFCOUNT(hdr),
		                 (long) hdr->h_assert_refcount, hdr));
		DUK_ASSERT(0);
	}
}

DUK_LOCAL void duk__check_assert_refcounts_cb1(duk_heap *heap, duk_heaphdr *h) {
	DUK_UNREF(heap);
	duk__check_refcount_heaphdr(h);
}
DUK_LOCAL void duk__check_assert_refcounts_cb2(duk_heap *heap, duk_hstring *h) {
	DUK_UNREF(heap);
	duk__check_refcount_heaphdr((duk_heaphdr *) h);
}
DUK_LOCAL void duk__check_assert_refcounts(duk_heap *heap) {
	duk__assert_walk_list(heap, heap->heap_allocated, duk__check_assert_refcounts_cb1);
#if defined(DUK_USE_FINALIZER_SUPPORT)
	duk__assert_walk_list(heap, heap->finalize_list, duk__check_assert_refcounts_cb1);
#endif
	/* XXX: Assert anything for refzero_list? */
	duk__assert_walk_strtable(heap, duk__check_assert_refcounts_cb2);
}
#endif  /* DUK_USE_REFERENCE_COUNTING */

#if defined(DUK_USE_LITCACHE_SIZE)
DUK_LOCAL void duk__assert_litcache_nulls(duk_heap *heap) {
	duk_uint_t i;
	duk_litcache_entry *e;

	e = heap->litcache;
	for (i = 0; i < DUK_USE_LITCACHE_SIZE; i++) {
		/* Entry addresses were NULLed before mark-and-sweep, check
		 * that they're still NULL afterwards to ensure no pointers
		 * were recorded through any side effects.
		 */
		DUK_ASSERT(e->addr == NULL);
	}
}
#endif  /* DUK_USE_LITCACHE_SIZE */
#endif  /* DUK_USE_ASSERTIONS */

/*
 *  Stats dump.
 */

#if defined(DUK_USE_DEBUG)
DUK_LOCAL void duk__dump_stats(duk_heap *heap) {
	DUK_D(DUK_DPRINT("stats executor: opcodes=%ld, interrupt=%ld, throw=%ld",
	                 (long) heap->stats_exec_opcodes, (long) heap->stats_exec_interrupt,
	                 (long) heap->stats_exec_throw));
	DUK_D(DUK_DPRINT("stats call: all=%ld, tailcall=%ld, ecmatoecma=%ld",
	                 (long) heap->stats_call_all, (long) heap->stats_call_tailcall,
	                 (long) heap->stats_call_ecmatoecma));
	DUK_D(DUK_DPRINT("stats safecall: all=%ld, nothrow=%ld, throw=%ld",
	                 (long) heap->stats_safecall_all, (long) heap->stats_safecall_nothrow,
	                 (long) heap->stats_safecall_throw));
	DUK_D(DUK_DPRINT("stats mark-and-sweep: try_count=%ld, skip_count=%ld, emergency_count=%ld",
	                 (long) heap->stats_ms_try_count, (long) heap->stats_ms_skip_count,
	                 (long) heap->stats_ms_emergency_count));
	DUK_D(DUK_DPRINT("stats stringtable: intern_hit=%ld, intern_miss=%ld, "
	                 "resize_check=%ld, resize_grow=%ld, resize_shrink=%ld, "
	                 "litcache_hit=%ld, litcache_miss=%ld, litcache_pin=%ld",
	                 (long) heap->stats_strtab_intern_hit, (long) heap->stats_strtab_intern_miss,
	                 (long) heap->stats_strtab_resize_check, (long) heap->stats_strtab_resize_grow,
	                 (long) heap->stats_strtab_resize_shrink, (long) heap->stats_strtab_litcache_hit,
	                 (long) heap->stats_strtab_litcache_miss, (long) heap->stats_strtab_litcache_pin));
	DUK_D(DUK_DPRINT("stats object: realloc_props=%ld, abandon_array=%ld",
	                 (long) heap->stats_object_realloc_props, (long) heap->stats_object_abandon_array));
	DUK_D(DUK_DPRINT("stats getownpropdesc: count=%ld, hit=%ld, miss=%ld",
	                 (long) heap->stats_getownpropdesc_count, (long) heap->stats_getownpropdesc_hit,
	                 (long) heap->stats_getownpropdesc_miss));
	DUK_D(DUK_DPRINT("stats getpropdesc: count=%ld, hit=%ld, miss=%ld",
	                 (long) heap->stats_getpropdesc_count, (long) heap->stats_getpropdesc_hit,
	                 (long) heap->stats_getpropdesc_miss));
	DUK_D(DUK_DPRINT("stats getprop: all=%ld, arrayidx=%ld, bufobjidx=%ld, "
	                 "bufferidx=%ld, bufferlen=%ld, stringidx=%ld, stringlen=%ld, "
	                 "proxy=%ld, arguments=%ld",
	                 (long) heap->stats_getprop_all, (long) heap->stats_getprop_arrayidx,
	                 (long) heap->stats_getprop_bufobjidx, (long) heap->stats_getprop_bufferidx,
	                 (long) heap->stats_getprop_bufferlen, (long) heap->stats_getprop_stringidx,
	                 (long) heap->stats_getprop_stringlen, (long) heap->stats_getprop_proxy,
	                 (long) heap->stats_getprop_arguments));
	DUK_D(DUK_DPRINT("stats putprop: all=%ld, arrayidx=%ld, bufobjidx=%ld, "
	                 "bufferidx=%ld, proxy=%ld",
	                 (long) heap->stats_putprop_all, (long) heap->stats_putprop_arrayidx,
	                 (long) heap->stats_putprop_bufobjidx, (long) heap->stats_putprop_bufferidx,
	                 (long) heap->stats_putprop_proxy));
	DUK_D(DUK_DPRINT("stats getvar: all=%ld",
	                 (long) heap->stats_getvar_all));
	DUK_D(DUK_DPRINT("stats putvar: all=%ld",
	                 (long) heap->stats_putvar_all));
	DUK_D(DUK_DPRINT("stats envrec: delayedcreate=%ld, create=%ld, newenv=%ld, oldenv=%ld, pushclosure=%ld",
	                 (long) heap->stats_envrec_delayedcreate,
	                 (long) heap->stats_envrec_create,
	                 (long) heap->stats_envrec_newenv,
	                 (long) heap->stats_envrec_oldenv,
	                 (long) heap->stats_envrec_pushclosure));
}
#endif  /* DUK_USE_DEBUG */

/*
 *  Main mark-and-sweep function.
 *
 *  'flags' represents the features requested by the caller.  The current
 *  heap->ms_base_flags is ORed automatically into the flags; the base flags
 *  mask typically prevents certain mark-and-sweep operation to avoid trouble.
 */

DUK_INTERNAL void duk_heap_mark_and_sweep(duk_heap *heap, duk_small_uint_t flags) {
	duk_size_t count_keep_obj;
	duk_size_t count_keep_str;
#if defined(DUK_USE_VOLUNTARY_GC)
	duk_size_t tmp;
#endif

	DUK_STATS_INC(heap, stats_ms_try_count);
#if defined(DUK_USE_DEBUG)
	if (flags & DUK_MS_FLAG_EMERGENCY) {
		DUK_STATS_INC(heap, stats_ms_emergency_count);
	}
#endif

	/* If debugger is paused, garbage collection is disabled by default.
	 * This is achieved by bumping ms_prevent_count when becoming paused.
	 */
	DUK_ASSERT(!DUK_HEAP_HAS_DEBUGGER_PAUSED(heap) || heap->ms_prevent_count > 0);

	/* Prevention/recursion check as soon as possible because we may
	 * be called a number of times when voluntary mark-and-sweep is
	 * pending.
	 */
	if (heap->ms_prevent_count != 0) {
		DUK_DD(DUK_DDPRINT("reject recursive mark-and-sweep"));
		DUK_STATS_INC(heap, stats_ms_skip_count);
		return;
	}
	DUK_ASSERT(heap->ms_running == 0);  /* ms_prevent_count is bumped when ms_running is set */

	/* Heap_thread is used during mark-and-sweep for refcount finalization
	 * (it's also used for finalizer execution once mark-and-sweep is
	 * complete).  Heap allocation code ensures heap_thread is set and
	 * properly initialized before setting ms_prevent_count to 0.
	 */
	DUK_ASSERT(heap->heap_thread != NULL);
	DUK_ASSERT(heap->heap_thread->valstack != NULL);

	DUK_D(DUK_DPRINT("garbage collect (mark-and-sweep) starting, requested flags: 0x%08lx, effective flags: 0x%08lx",
	                 (unsigned long) flags, (unsigned long) (flags | heap->ms_base_flags)));

	flags |= heap->ms_base_flags;
#if defined(DUK_USE_FINALIZER_SUPPORT)
	if (heap->finalize_list != NULL) {
		flags |= DUK_MS_FLAG_POSTPONE_RESCUE;
	}
#endif

	/*
	 *  Assertions before
	 */

#if defined(DUK_USE_ASSERTIONS)
	DUK_ASSERT(heap->ms_prevent_count == 0);
	DUK_ASSERT(heap->ms_running == 0);
	DUK_ASSERT(!DUK_HEAP_HAS_DEBUGGER_PAUSED(heap));
	DUK_ASSERT(!DUK_HEAP_HAS_MARKANDSWEEP_RECLIMIT_REACHED(heap));
	DUK_ASSERT(heap->ms_recursion_depth == 0);
	duk__assert_heaphdr_flags(heap);
	duk__assert_validity(heap);
#if defined(DUK_USE_REFERENCE_COUNTING)
	/* Note: heap->refzero_free_running may be true; a refcount
	 * finalizer may trigger a mark-and-sweep.
	 */
	duk__assert_valid_refcounts(heap);
#endif  /* DUK_USE_REFERENCE_COUNTING */
#endif  /* DUK_USE_ASSERTIONS */

	/*
	 *  Begin
	 */

	DUK_ASSERT(heap->ms_prevent_count == 0);
	DUK_ASSERT(heap->ms_running == 0);
	heap->ms_prevent_count = 1;
	heap->ms_running = 1;

	/*
	 *  Free activation/catcher freelists on every mark-and-sweep for now.
	 *  This is an initial rough draft; ideally we'd keep count of the
	 *  freelist size and free only excess entries.
	 */

	DUK_D(DUK_DPRINT("freeing temporary freelists"));
	duk_heap_free_freelists(heap);

	/*
	 *  Mark roots, hoping that recursion limit is not normally hit.
	 *  If recursion limit is hit, run additional reachability rounds
	 *  starting from "temproots" until marking is complete.
	 *
	 *  Marking happens in two phases: first we mark actual reachability
	 *  roots (and run "temproots" to complete the process).  Then we
	 *  check which objects are unreachable and are finalizable; such
	 *  objects are marked as FINALIZABLE and marked as reachability
	 *  (and "temproots" is run again to complete the process).
	 *
	 *  The heap finalize_list must also be marked as a reachability root.
	 *  There may be objects on the list from a previous round if the
	 *  previous run had finalizer skip flag.
	 */

#if defined(DUK_USE_ASSERTIONS) && defined(DUK_USE_REFERENCE_COUNTING)
	duk__clear_assert_refcounts(heap);
#endif
#if defined(DUK_USE_LITCACHE_SIZE)
	duk__wipe_litcache(heap);
#endif
	duk__mark_roots_heap(heap);               /* Mark main reachability roots. */
#if defined(DUK_USE_REFERENCE_COUNTING)
	DUK_ASSERT(heap->refzero_list == NULL);   /* Always handled to completion inline in DECREF. */
#endif
	duk__mark_temproots_by_heap_scan(heap);   /* Temproots. */

#if defined(DUK_USE_FINALIZER_SUPPORT)
	duk__mark_finalizable(heap);              /* Mark finalizable as reachability roots. */
	duk__mark_finalize_list(heap);            /* Mark finalizer work list as reachability roots. */
#endif
	duk__mark_temproots_by_heap_scan(heap);   /* Temproots. */

	/*
	 *  Sweep garbage and remove marking flags, and move objects with
	 *  finalizers to the finalizer work list.
	 *
	 *  Objects to be swept need to get their refcounts finalized before
	 *  they are swept.  In other words, their target object refcounts
	 *  need to be decreased.  This has to be done before freeing any
	 *  objects to avoid decref'ing dangling pointers (which may happen
	 *  even without bugs, e.g. with reference loops)
	 *
	 *  Because strings don't point to other heap objects, similar
	 *  finalization is not necessary for strings.
	 */

	/* XXX: more emergency behavior, e.g. find smaller hash sizes etc */

#if defined(DUK_USE_REFERENCE_COUNTING)
	duk__finalize_refcounts(heap);
#endif
	duk__sweep_heap(heap, flags, &count_keep_obj);
	duk__sweep_stringtable(heap, &count_keep_str);
#if defined(DUK_USE_ASSERTIONS) && defined(DUK_USE_REFERENCE_COUNTING)
	duk__check_assert_refcounts(heap);
#endif
#if defined(DUK_USE_REFERENCE_COUNTING)
	DUK_ASSERT(heap->refzero_list == NULL);   /* Always handled to completion inline in DECREF. */
#endif
#if defined(DUK_USE_FINALIZER_SUPPORT)
	duk__clear_finalize_list_flags(heap);
#endif

	/*
	 *  Object compaction (emergency only).
	 *
	 *  Object compaction is a separate step after sweeping, as there is
	 *  more free memory for it to work with.  Also, currently compaction
	 *  may insert new objects into the heap allocated list and the string
	 *  table which we don't want to do during a sweep (the reachability
	 *  flags of such objects would be incorrect).  The objects inserted
	 *  are currently:
	 *
	 *    - a temporary duk_hbuffer for a new properties allocation
	 *    - if array part is abandoned, string keys are interned
	 *
	 *  The object insertions go to the front of the list, so they do not
	 *  cause an infinite loop (they are not compacted).
	 *
	 *  At present compaction is not allowed when mark-and-sweep runs
	 *  during error handling because it involves a duk_safe_call()
	 *  interfering with error state.
	 */

	if ((flags & DUK_MS_FLAG_EMERGENCY) &&
	    !(flags & DUK_MS_FLAG_NO_OBJECT_COMPACTION)) {
		if (heap->lj.type != DUK_LJ_TYPE_UNKNOWN) {
			DUK_D(DUK_DPRINT("lj.type (%ld) not DUK_LJ_TYPE_UNKNOWN, skip object compaction", (long) heap->lj.type));
		} else {
			DUK_D(DUK_DPRINT("object compaction"));
			duk__compact_objects(heap);
		}
	}

	/*
	 *  String table resize check.
	 *
	 *  This is mainly useful in emergency GC: if the string table load
	 *  factor is really low for some reason, we can shrink the string
	 *  table to a smaller size and free some memory in the process.
	 *  Only execute in emergency GC.  String table has internal flags
	 *  to protect against recursive resizing if this mark-and-sweep pass
	 *  was triggered by a string table resize.
	 */

	if (flags & DUK_MS_FLAG_EMERGENCY) {
		DUK_D(DUK_DPRINT("stringtable resize check in emergency gc"));
		duk_heap_strtable_force_resize(heap);
	}

	/*
	 *  Finish
	 */

	DUK_ASSERT(heap->ms_prevent_count == 1);
	DUK_ASSERT(heap->ms_running == 1);
	heap->ms_prevent_count = 0;
	heap->ms_running = 0;

	/*
	 *  Assertions after
	 */

#if defined(DUK_USE_ASSERTIONS)
	DUK_ASSERT(heap->ms_prevent_count == 0);
	DUK_ASSERT(!DUK_HEAP_HAS_MARKANDSWEEP_RECLIMIT_REACHED(heap));
	DUK_ASSERT(heap->ms_recursion_depth == 0);
	duk__assert_heaphdr_flags(heap);
	duk__assert_validity(heap);
#if defined(DUK_USE_REFERENCE_COUNTING)
	/* Note: heap->refzero_free_running may be true; a refcount
	 * finalizer may trigger a mark-and-sweep.
	 */
	duk__assert_valid_refcounts(heap);
#endif  /* DUK_USE_REFERENCE_COUNTING */
#if defined(DUK_USE_LITCACHE_SIZE)
	duk__assert_litcache_nulls(heap);
#endif  /* DUK_USE_LITCACHE_SIZE */
#endif  /* DUK_USE_ASSERTIONS */

	/*
	 *  Reset trigger counter
	 */

#if defined(DUK_USE_VOLUNTARY_GC)
	tmp = (count_keep_obj + count_keep_str) / 256;
	heap->ms_trigger_counter = (duk_int_t) (
	    (tmp * DUK_HEAP_MARK_AND_SWEEP_TRIGGER_MULT) +
	    DUK_HEAP_MARK_AND_SWEEP_TRIGGER_ADD);
	DUK_D(DUK_DPRINT("garbage collect (mark-and-sweep) finished: %ld objects kept, %ld strings kept, trigger reset to %ld",
	                 (long) count_keep_obj, (long) count_keep_str, (long) heap->ms_trigger_counter));
#else
	DUK_D(DUK_DPRINT("garbage collect (mark-and-sweep) finished: %ld objects kept, %ld strings kept, no voluntary trigger",
	                 (long) count_keep_obj, (long) count_keep_str));
#endif

	/*
	 *  Stats dump
	 */

#if defined(DUK_USE_DEBUG)
	duk__dump_stats(heap);
#endif

	/*
	 *  Finalize objects in the finalization work list.  Finalized
	 *  objects are queued back to heap_allocated with FINALIZED set.
	 *
	 *  Since finalizers may cause arbitrary side effects, they are
	 *  prevented e.g. during string table and object property allocation
	 *  resizing using heap->pf_prevent_count.  In this case the objects
	 *  remain in the finalization work list after mark-and-sweep exits
	 *  and they may be finalized on the next pass or any DECREF checking
	 *  for finalize_list.
	 *
	 *  As of Duktape 2.1 finalization happens outside mark-and-sweep
	 *  protection.  Mark-and-sweep is allowed while the finalize_list
	 *  is being processed, but no rescue decisions are done while the
	 *  process is on-going.  This avoids incorrect rescue decisions
	 *  if an object is considered reachable (and thus rescued) because
	 *  of a reference via finalize_list (which is considered a reachability
	 *  root).  When finalize_list is being processed, reachable objects
	 *  with FINALIZED set will just keep their FINALIZED flag for later
	 *  mark-and-sweep processing.
	 *
	 *  This could also be handled (a bit better) by having a more refined
	 *  notion of reachability for rescue/free decisions.
	 *
	 *  XXX: avoid finalizer execution when doing emergency GC?
	 */

#if defined(DUK_USE_FINALIZER_SUPPORT)
	/* Attempt to process finalize_list, pf_prevent_count check
	 * is inside the target.
	 */
	duk_heap_process_finalize_list(heap);
#endif  /* DUK_USE_FINALIZER_SUPPORT */
}
/*
 *  Memory allocation handling.
 */

/* #include duk_internal.h -> already included */

/*
 *  Voluntary GC check
 */

#if defined(DUK_USE_VOLUNTARY_GC)
DUK_LOCAL DUK_INLINE void duk__check_voluntary_gc(duk_heap *heap) {
	if (DUK_UNLIKELY(--(heap)->ms_trigger_counter < 0)) {
#if defined(DUK_USE_DEBUG)
		if (heap->ms_prevent_count == 0) {
			DUK_D(DUK_DPRINT("triggering voluntary mark-and-sweep"));
		} else {
			DUK_DD(DUK_DDPRINT("gc blocked -> skip voluntary mark-and-sweep now"));
		}
#endif

		/* Prevention checks in the call target handle cases where
		 * voluntary GC is not allowed.  The voluntary GC trigger
		 * counter is only rewritten if mark-and-sweep actually runs.
		 */
		duk_heap_mark_and_sweep(heap, DUK_MS_FLAG_VOLUNTARY /*flags*/);
	}
}
#define DUK__VOLUNTARY_PERIODIC_GC(heap)  do { duk__check_voluntary_gc((heap)); } while (0)
#else
#define DUK__VOLUNTARY_PERIODIC_GC(heap)  /* no voluntary gc */
#endif  /* DUK_USE_VOLUNTARY_GC */

/*
 *  Allocate memory with garbage collection
 */

DUK_INTERNAL void *duk_heap_mem_alloc(duk_heap *heap, duk_size_t size) {
	void *res;
	duk_small_int_t i;

	DUK_ASSERT(heap != NULL);
	DUK_ASSERT_DISABLE(size >= 0);

	/*
	 *  Voluntary periodic GC (if enabled)
	 */

	DUK__VOLUNTARY_PERIODIC_GC(heap);

	/*
	 *  First attempt
	 */

#if defined(DUK_USE_GC_TORTURE)
	/* Simulate alloc failure on every alloc, except when mark-and-sweep
	 * is running.
	 */
	if (heap->ms_prevent_count == 0) {
		DUK_DDD(DUK_DDDPRINT("gc torture enabled, pretend that first alloc attempt fails"));
		res = NULL;
		DUK_UNREF(res);
		goto skip_attempt;
	}
#endif
	res = heap->alloc_func(heap->heap_udata, size);
	if (DUK_LIKELY(res || size == 0)) {
		/* For zero size allocations NULL is allowed. */
		return res;
	}
#if defined(DUK_USE_GC_TORTURE)
 skip_attempt:
#endif

	DUK_D(DUK_DPRINT("first alloc attempt failed, attempt to gc and retry"));

#if 0
	/*
	 *  Avoid a GC if GC is already running.  This can happen at a late
	 *  stage in a GC when we try to e.g. resize the stringtable
	 *  or compact objects.
	 *
	 *  NOTE: explicit handling isn't actually be needed: if the GC is
	 *  not allowed, duk_heap_mark_and_sweep() will reject it for every
	 *  attempt in the loop below, resulting in a NULL same as here.
	 */

	if (heap->ms_prevent_count != 0) {
		DUK_D(DUK_DPRINT("duk_heap_mem_alloc() failed, gc in progress (gc skipped), alloc size %ld", (long) size));
		return NULL;
	}
#endif

	/*
	 *  Retry with several GC attempts.  Initial attempts are made without
	 *  emergency mode; later attempts use emergency mode which minimizes
	 *  memory allocations forcibly.
	 */

	for (i = 0; i < DUK_HEAP_ALLOC_FAIL_MARKANDSWEEP_LIMIT; i++) {
		duk_small_uint_t flags;

		flags = 0;
		if (i >= DUK_HEAP_ALLOC_FAIL_MARKANDSWEEP_EMERGENCY_LIMIT - 1) {
			flags |= DUK_MS_FLAG_EMERGENCY;
		}

		duk_heap_mark_and_sweep(heap, flags);

		res = heap->alloc_func(heap->heap_udata, size);
		if (res) {
			DUK_D(DUK_DPRINT("duk_heap_mem_alloc() succeeded after gc (pass %ld), alloc size %ld",
			                 (long) (i + 1), (long) size));
			return res;
		}
	}

	DUK_D(DUK_DPRINT("duk_heap_mem_alloc() failed even after gc, alloc size %ld", (long) size));
	return NULL;
}

DUK_INTERNAL void *duk_heap_mem_alloc_zeroed(duk_heap *heap, duk_size_t size) {
	void *res;

	DUK_ASSERT(heap != NULL);
	DUK_ASSERT_DISABLE(size >= 0);

	res = DUK_ALLOC(heap, size);
	if (DUK_LIKELY(res != NULL)) {
		duk_memzero(res, size);
	}
	return res;
}

DUK_INTERNAL void *duk_heap_mem_alloc_checked(duk_hthread *thr, duk_size_t size) {
	void *res;

	DUK_ASSERT(thr != NULL);
	res = duk_heap_mem_alloc(thr->heap, size);
	if (DUK_LIKELY(res != NULL || size == 0)) {
		return res;
	}
	DUK_ERROR_ALLOC_FAILED(thr);
	DUK_WO_NORETURN(return NULL;);
}

DUK_INTERNAL void *duk_heap_mem_alloc_checked_zeroed(duk_hthread *thr, duk_size_t size) {
	void *res;

	DUK_ASSERT(thr != NULL);
	res = duk_heap_mem_alloc_zeroed(thr->heap, size);
	if (DUK_LIKELY(res != NULL || size == 0)) {
		return res;
	}
	DUK_ERROR_ALLOC_FAILED(thr);
	DUK_WO_NORETURN(return NULL;);
}

/*
 *  Reallocate memory with garbage collection
 */

DUK_INTERNAL void *duk_heap_mem_realloc(duk_heap *heap, void *ptr, duk_size_t newsize) {
	void *res;
	duk_small_int_t i;

	DUK_ASSERT(heap != NULL);
	/* ptr may be NULL */
	DUK_ASSERT_DISABLE(newsize >= 0);

	/*
	 *  Voluntary periodic GC (if enabled)
	 */

	DUK__VOLUNTARY_PERIODIC_GC(heap);

	/*
	 *  First attempt
	 */

#if defined(DUK_USE_GC_TORTURE)
	/* Simulate alloc failure on every realloc, except when mark-and-sweep
	 * is running.
	 */
	if (heap->ms_prevent_count == 0) {
		DUK_DDD(DUK_DDDPRINT("gc torture enabled, pretend that first realloc attempt fails"));
		res = NULL;
		DUK_UNREF(res);
		goto skip_attempt;
	}
#endif
	res = heap->realloc_func(heap->heap_udata, ptr, newsize);
	if (DUK_LIKELY(res || newsize == 0)) {
		/* For zero size allocations NULL is allowed. */
		return res;
	}
#if defined(DUK_USE_GC_TORTURE)
 skip_attempt:
#endif

	DUK_D(DUK_DPRINT("first realloc attempt failed, attempt to gc and retry"));

#if 0
	/*
	 *  Avoid a GC if GC is already running.  See duk_heap_mem_alloc().
	 */

	if (heap->ms_prevent_count != 0) {
		DUK_D(DUK_DPRINT("duk_heap_mem_realloc() failed, gc in progress (gc skipped), alloc size %ld", (long) newsize));
		return NULL;
	}
#endif

	/*
	 *  Retry with several GC attempts.  Initial attempts are made without
	 *  emergency mode; later attempts use emergency mode which minimizes
	 *  memory allocations forcibly.
	 */

	for (i = 0; i < DUK_HEAP_ALLOC_FAIL_MARKANDSWEEP_LIMIT; i++) {
		duk_small_uint_t flags;

		flags = 0;
		if (i >= DUK_HEAP_ALLOC_FAIL_MARKANDSWEEP_EMERGENCY_LIMIT - 1) {
			flags |= DUK_MS_FLAG_EMERGENCY;
		}

		duk_heap_mark_and_sweep(heap, flags);

		res = heap->realloc_func(heap->heap_udata, ptr, newsize);
		if (res || newsize == 0) {
			DUK_D(DUK_DPRINT("duk_heap_mem_realloc() succeeded after gc (pass %ld), alloc size %ld",
			                 (long) (i + 1), (long) newsize));
			return res;
		}
	}

	DUK_D(DUK_DPRINT("duk_heap_mem_realloc() failed even after gc, alloc size %ld", (long) newsize));
	return NULL;
}

/*
 *  Reallocate memory with garbage collection, using a callback to provide
 *  the current allocated pointer.  This variant is used when a mark-and-sweep
 *  (e.g. finalizers) might change the original pointer.
 */

DUK_INTERNAL void *duk_heap_mem_realloc_indirect(duk_heap *heap, duk_mem_getptr cb, void *ud, duk_size_t newsize) {
	void *res;
	duk_small_int_t i;

	DUK_ASSERT(heap != NULL);
	DUK_ASSERT_DISABLE(newsize >= 0);

	/*
	 *  Voluntary periodic GC (if enabled)
	 */

	DUK__VOLUNTARY_PERIODIC_GC(heap);

	/*
	 *  First attempt
	 */

#if defined(DUK_USE_GC_TORTURE)
	/* Simulate alloc failure on every realloc, except when mark-and-sweep
	 * is running.
	 */
	if (heap->ms_prevent_count == 0) {
		DUK_DDD(DUK_DDDPRINT("gc torture enabled, pretend that first indirect realloc attempt fails"));
		res = NULL;
		DUK_UNREF(res);
		goto skip_attempt;
	}
#endif
	res = heap->realloc_func(heap->heap_udata, cb(heap, ud), newsize);
	if (DUK_LIKELY(res || newsize == 0)) {
		/* For zero size allocations NULL is allowed. */
		return res;
	}
#if defined(DUK_USE_GC_TORTURE)
 skip_attempt:
#endif

	DUK_D(DUK_DPRINT("first indirect realloc attempt failed, attempt to gc and retry"));

#if 0
	/*
	 *  Avoid a GC if GC is already running.  See duk_heap_mem_alloc().
	 */

	if (heap->ms_prevent_count != 0) {
		DUK_D(DUK_DPRINT("duk_heap_mem_realloc_indirect() failed, gc in progress (gc skipped), alloc size %ld", (long) newsize));
		return NULL;
	}
#endif

	/*
	 *  Retry with several GC attempts.  Initial attempts are made without
	 *  emergency mode; later attempts use emergency mode which minimizes
	 *  memory allocations forcibly.
	 */

	for (i = 0; i < DUK_HEAP_ALLOC_FAIL_MARKANDSWEEP_LIMIT; i++) {
		duk_small_uint_t flags;

#if defined(DUK_USE_DEBUG)
		void *ptr_pre;
		void *ptr_post;
#endif

#if defined(DUK_USE_DEBUG)
		ptr_pre = cb(heap, ud);
#endif
		flags = 0;
		if (i >= DUK_HEAP_ALLOC_FAIL_MARKANDSWEEP_EMERGENCY_LIMIT - 1) {
			flags |= DUK_MS_FLAG_EMERGENCY;
		}

		duk_heap_mark_and_sweep(heap, flags);
#if defined(DUK_USE_DEBUG)
		ptr_post = cb(heap, ud);
		if (ptr_pre != ptr_post) {
			DUK_DD(DUK_DDPRINT("realloc base pointer changed by mark-and-sweep: %p -> %p",
			                   (void *) ptr_pre, (void *) ptr_post));
		}
#endif

		/* Note: key issue here is to re-lookup the base pointer on every attempt.
		 * The pointer being reallocated may change after every mark-and-sweep.
		 */

		res = heap->realloc_func(heap->heap_udata, cb(heap, ud), newsize);
		if (res || newsize == 0) {
			DUK_D(DUK_DPRINT("duk_heap_mem_realloc_indirect() succeeded after gc (pass %ld), alloc size %ld",
			                 (long) (i + 1), (long) newsize));
			return res;
		}
	}

	DUK_D(DUK_DPRINT("duk_heap_mem_realloc_indirect() failed even after gc, alloc size %ld", (long) newsize));
	return NULL;
}

/*
 *  Free memory
 */

DUK_INTERNAL void duk_heap_mem_free(duk_heap *heap, void *ptr) {
	DUK_ASSERT(heap != NULL);
	/* ptr may be NULL */

	/* Must behave like a no-op with NULL and any pointer returned from
	 * malloc/realloc with zero size.
	 */
	heap->free_func(heap->heap_udata, ptr);

	/* Never perform a GC (even voluntary) in a memory free, otherwise
	 * all call sites doing frees would need to deal with the side effects.
	 * No need to update voluntary GC counter either.
	 */
}

/* automatic undefs */
#undef DUK__VOLUNTARY_PERIODIC_GC
/*
 *  Support functions for duk_heap.
 */

/* #include duk_internal.h -> already included */

DUK_INTERNAL void duk_heap_insert_into_heap_allocated(duk_heap *heap, duk_heaphdr *hdr) {
	duk_heaphdr *root;

	DUK_ASSERT(DUK_HEAPHDR_GET_TYPE(hdr) != DUK_HTYPE_STRING);

	root = heap->heap_allocated;
#if defined(DUK_USE_DOUBLE_LINKED_HEAP)
	if (root != NULL) {
		DUK_ASSERT(DUK_HEAPHDR_GET_PREV(heap, root) == NULL);
		DUK_HEAPHDR_SET_PREV(heap, root, hdr);
	}
	DUK_HEAPHDR_SET_PREV(heap, hdr, NULL);
#endif
	DUK_HEAPHDR_SET_NEXT(heap, hdr, root);
	DUK_HEAPHDR_ASSERT_LINKS(heap, hdr);
	DUK_HEAPHDR_ASSERT_LINKS(heap, root);
	heap->heap_allocated = hdr;
}

#if defined(DUK_USE_REFERENCE_COUNTING)
DUK_INTERNAL void duk_heap_remove_from_heap_allocated(duk_heap *heap, duk_heaphdr *hdr) {
	duk_heaphdr *prev;
	duk_heaphdr *next;

	/* Strings are in string table. */
	DUK_ASSERT(hdr != NULL);
	DUK_ASSERT(DUK_HEAPHDR_GET_TYPE(hdr) != DUK_HTYPE_STRING);

	/* Target 'hdr' must be in heap_allocated (not e.g. finalize_list).
	 * If not, heap lists will become corrupted so assert early for it.
	 */
#if defined(DUK_USE_ASSERTIONS)
	{
		duk_heaphdr *tmp;
		for (tmp = heap->heap_allocated; tmp != NULL; tmp = DUK_HEAPHDR_GET_NEXT(heap, tmp)) {
			if (tmp == hdr) {
				break;
			}
		}
		DUK_ASSERT(tmp == hdr);
	}
#endif

	/* Read/write only once to minimize pointer compression calls. */
	prev = DUK_HEAPHDR_GET_PREV(heap, hdr);
	next = DUK_HEAPHDR_GET_NEXT(heap, hdr);

	if (prev != NULL) {
		DUK_ASSERT(heap->heap_allocated != hdr);
		DUK_HEAPHDR_SET_NEXT(heap, prev, next);
	} else {
		DUK_ASSERT(heap->heap_allocated == hdr);
		heap->heap_allocated = next;
	}
	if (next != NULL) {
		DUK_HEAPHDR_SET_PREV(heap, next, prev);
	} else {
		;
	}
}
#endif  /* DUK_USE_REFERENCE_COUNTING */

#if defined(DUK_USE_FINALIZER_SUPPORT)
DUK_INTERNAL void duk_heap_insert_into_finalize_list(duk_heap *heap, duk_heaphdr *hdr) {
	duk_heaphdr *root;

	root = heap->finalize_list;
#if defined(DUK_USE_DOUBLE_LINKED_HEAP)
	DUK_HEAPHDR_SET_PREV(heap, hdr, NULL);
	if (root != NULL) {
		DUK_ASSERT(DUK_HEAPHDR_GET_PREV(heap, root) == NULL);
		DUK_HEAPHDR_SET_PREV(heap, root, hdr);
	}
#endif
	DUK_HEAPHDR_SET_NEXT(heap, hdr, root);
	DUK_HEAPHDR_ASSERT_LINKS(heap, hdr);
	DUK_HEAPHDR_ASSERT_LINKS(heap, root);
	heap->finalize_list = hdr;
}
#endif  /* DUK_USE_FINALIZER_SUPPORT */

#if defined(DUK_USE_FINALIZER_SUPPORT)
DUK_INTERNAL void duk_heap_remove_from_finalize_list(duk_heap *heap, duk_heaphdr *hdr) {
#if defined(DUK_USE_DOUBLE_LINKED_HEAP)
	duk_heaphdr *next;
	duk_heaphdr *prev;

	next = DUK_HEAPHDR_GET_NEXT(heap, hdr);
	prev = DUK_HEAPHDR_GET_PREV(heap, hdr);
	if (next != NULL) {
		DUK_ASSERT(DUK_HEAPHDR_GET_PREV(heap, next) == hdr);
		DUK_HEAPHDR_SET_PREV(heap, next, prev);
	}
	if (prev == NULL) {
		DUK_ASSERT(hdr == heap->finalize_list);
		heap->finalize_list = next;
	} else {
		DUK_ASSERT(hdr != heap->finalize_list);
		DUK_HEAPHDR_SET_NEXT(heap, prev, next);
	}
#else
	duk_heaphdr *next;
	duk_heaphdr *curr;

	/* Random removal is expensive: we need to locate the previous element
	 * because we don't have a 'prev' pointer.
	 */
	curr = heap->finalize_list;
	if (curr == hdr) {
		heap->finalize_list = DUK_HEAPHDR_GET_NEXT(heap, curr);
	} else {
		DUK_ASSERT(hdr != heap->finalize_list);
		for (;;) {
			DUK_ASSERT(curr != NULL);  /* Caller responsibility. */

			next = DUK_HEAPHDR_GET_NEXT(heap, curr);
			if (next == hdr) {
				next = DUK_HEAPHDR_GET_NEXT(heap, hdr);
				DUK_HEAPHDR_SET_NEXT(heap, curr, next);
				break;
			}
		}
	}
#endif
}
#endif  /* DUK_USE_FINALIZER_SUPPORT */

#if defined(DUK_USE_ASSERTIONS)
DUK_INTERNAL duk_bool_t duk_heap_in_heap_allocated(duk_heap *heap, duk_heaphdr *ptr) {
	duk_heaphdr *curr;
	DUK_ASSERT(heap != NULL);

	for (curr = heap->heap_allocated; curr != NULL; curr = DUK_HEAPHDR_GET_NEXT(heap, curr)) {
		if (curr == ptr) {
			return 1;
		}
	}
	return 0;
}
#endif  /* DUK_USE_ASSERTIONS */

#if defined(DUK_USE_INTERRUPT_COUNTER)
DUK_INTERNAL void duk_heap_switch_thread(duk_heap *heap, duk_hthread *new_thr) {
	duk_hthread *curr_thr;

	DUK_ASSERT(heap != NULL);

	if (new_thr != NULL) {
		curr_thr = heap->curr_thread;
		if (curr_thr == NULL) {
			/* For initial entry use default value; zero forces an
			 * interrupt before executing the first insturction.
			 */
			DUK_DD(DUK_DDPRINT("switch thread, initial entry, init default interrupt counter"));
			new_thr->interrupt_counter = 0;
			new_thr->interrupt_init = 0;
		} else {
			/* Copy interrupt counter/init value state to new thread (if any).
			 * It's OK for new_thr to be the same as curr_thr.
			 */
#if defined(DUK_USE_DEBUG)
			if (new_thr != curr_thr) {
				DUK_DD(DUK_DDPRINT("switch thread, not initial entry, copy interrupt counter"));
			}
#endif
			new_thr->interrupt_counter = curr_thr->interrupt_counter;
			new_thr->interrupt_init = curr_thr->interrupt_init;
		}
	} else {
		DUK_DD(DUK_DDPRINT("switch thread, new thread is NULL, no interrupt counter changes"));
	}

	heap->curr_thread = new_thr;  /* may be NULL */
}
#endif  /* DUK_USE_INTERRUPT_COUNTER */

#if defined(DUK_USE_ASSERTIONS)
DUK_INTERNAL void duk_heap_assert_valid(duk_heap *heap) {
	DUK_ASSERT(heap != NULL);
}
#endif
/*
 *  Reference counting implementation.
 *
 *  INCREF/DECREF, finalization and freeing of objects whose refcount reaches
 *  zero (refzero).  These operations are very performance sensitive, so
 *  various small tricks are used in an attempt to maximize speed.
 */

/* #include duk_internal.h -> already included */

#if defined(DUK_USE_REFERENCE_COUNTING)

#if !defined(DUK_USE_DOUBLE_LINKED_HEAP)
#error internal error, reference counting requires a double linked heap
#endif

/*
 *  Heap object refcount finalization.
 *
 *  When an object is about to be freed, all other objects it refers to must
 *  be decref'd.  Refcount finalization does NOT free the object or its inner
 *  allocations (mark-and-sweep shares these helpers), it just manipulates
 *  the refcounts.
 *
 *  Note that any of the DECREFs may cause a refcount to drop to zero.  If so,
 *  the object won't be refzero processed inline, but will just be queued to
 *  refzero_list and processed by an earlier caller working on refzero_list,
 *  eliminating C recursion from even long refzero cascades.  If refzero
 *  finalization is triggered by mark-and-sweep, refzero conditions are ignored
 *  (objects are not even queued to refzero_list) because mark-and-sweep deals
 *  with them; refcounts are still updated so that they remain in sync with
 *  actual references.
 */

DUK_LOCAL void duk__decref_tvals_norz(duk_hthread *thr, duk_tval *tv, duk_idx_t count) {
	DUK_ASSERT(count == 0 || tv != NULL);

	while (count-- > 0) {
		DUK_TVAL_DECREF_NORZ(thr, tv);
		tv++;
	}
}

DUK_INTERNAL void duk_hobject_refcount_finalize_norz(duk_heap *heap, duk_hobject *h) {
	duk_hthread *thr;
	duk_uint_fast32_t i;
	duk_uint_fast32_t n;
	duk_propvalue *p_val;
	duk_tval *p_tv;
	duk_hstring **p_key;
	duk_uint8_t *p_flag;
	duk_hobject *h_proto;

	DUK_ASSERT(heap != NULL);
	DUK_ASSERT(heap->heap_thread != NULL);
	DUK_ASSERT(h);
	DUK_ASSERT(DUK_HEAPHDR_GET_TYPE((duk_heaphdr *) h) == DUK_HTYPE_OBJECT);

	thr = heap->heap_thread;
	DUK_ASSERT(thr != NULL);

	p_key = DUK_HOBJECT_E_GET_KEY_BASE(heap, h);
	p_val = DUK_HOBJECT_E_GET_VALUE_BASE(heap, h);
	p_flag = DUK_HOBJECT_E_GET_FLAGS_BASE(heap, h);
	n = DUK_HOBJECT_GET_ENEXT(h);
	while (n-- > 0) {
		duk_hstring *key;

		key = p_key[n];
		if (DUK_UNLIKELY(key == NULL)) {
			continue;
		}
		DUK_HSTRING_DECREF_NORZ(thr, key);
		if (DUK_UNLIKELY(p_flag[n] & DUK_PROPDESC_FLAG_ACCESSOR)) {
			duk_hobject *h_getset;
			h_getset = p_val[n].a.get;
			DUK_ASSERT(h_getset == NULL || DUK_HEAPHDR_IS_OBJECT((duk_heaphdr *) h_getset));
			DUK_HOBJECT_DECREF_NORZ_ALLOWNULL(thr, h_getset);
			h_getset = p_val[n].a.set;
			DUK_ASSERT(h_getset == NULL || DUK_HEAPHDR_IS_OBJECT((duk_heaphdr *) h_getset));
			DUK_HOBJECT_DECREF_NORZ_ALLOWNULL(thr, h_getset);
		} else {
			duk_tval *tv_val;
			tv_val = &p_val[n].v;
			DUK_TVAL_DECREF_NORZ(thr, tv_val);
		}
	}

	p_tv = DUK_HOBJECT_A_GET_BASE(heap, h);
	n = DUK_HOBJECT_GET_ASIZE(h);
	while (n-- > 0) {
		duk_tval *tv_val;
		tv_val = p_tv + n;
		DUK_TVAL_DECREF_NORZ(thr, tv_val);
	}

	/* Hash part is a 'weak reference' and doesn't contribute to refcounts. */

	h_proto = (duk_hobject *) DUK_HOBJECT_GET_PROTOTYPE(heap, h);
	DUK_ASSERT(h_proto == NULL || DUK_HEAPHDR_IS_OBJECT((duk_heaphdr *) h_proto));
	DUK_HOBJECT_DECREF_NORZ_ALLOWNULL(thr, h_proto);

	/* XXX: Object subclass tests are quite awkward at present, ideally
	 * we should be able to switch-case here with a dense index (subtype
	 * number or something).  For now, fast path plain objects and arrays
	 * and bit test the rest individually.
	 */

	if (DUK_HOBJECT_HAS_FASTREFS(h)) {
		/* Plain object or array, nothing more to do.  While a
		 * duk_harray has additional fields, none of them need
		 * DECREF updates.
		 */
		DUK_ASSERT(DUK_HOBJECT_ALLOWS_FASTREFS(h));
		return;
	}
	DUK_ASSERT(DUK_HOBJECT_PROHIBITS_FASTREFS(h));

	/* Slow path: special object, start bit checks from most likely. */

	/* XXX: reorg, more common first */
	if (DUK_HOBJECT_IS_COMPFUNC(h)) {
		duk_hcompfunc *f = (duk_hcompfunc *) h;
		duk_tval *tv, *tv_end;
		duk_hobject **funcs, **funcs_end;

		DUK_HCOMPFUNC_ASSERT_VALID(f);

		if (DUK_LIKELY(DUK_HCOMPFUNC_GET_DATA(heap, f) != NULL)) {
			tv = DUK_HCOMPFUNC_GET_CONSTS_BASE(heap, f);
			tv_end = DUK_HCOMPFUNC_GET_CONSTS_END(heap, f);
			while (tv < tv_end) {
				DUK_TVAL_DECREF_NORZ(thr, tv);
				tv++;
			}

			funcs = DUK_HCOMPFUNC_GET_FUNCS_BASE(heap, f);
			funcs_end = DUK_HCOMPFUNC_GET_FUNCS_END(heap, f);
			while (funcs < funcs_end) {
				duk_hobject *h_func;
				h_func = *funcs;
				DUK_ASSERT(h_func != NULL);
				DUK_ASSERT(DUK_HEAPHDR_IS_OBJECT((duk_heaphdr *) h_func));
				DUK_HCOMPFUNC_DECREF_NORZ(thr, (duk_hcompfunc *) h_func);
				funcs++;
			}
		} else {
			/* May happen in some out-of-memory corner cases. */
			DUK_D(DUK_DPRINT("duk_hcompfunc 'data' is NULL, skipping decref"));
		}

		DUK_HEAPHDR_DECREF_ALLOWNULL(thr, (duk_heaphdr *) DUK_HCOMPFUNC_GET_LEXENV(heap, f));
		DUK_HEAPHDR_DECREF_ALLOWNULL(thr, (duk_heaphdr *) DUK_HCOMPFUNC_GET_VARENV(heap, f));
		DUK_HEAPHDR_DECREF_ALLOWNULL(thr, (duk_hbuffer *) DUK_HCOMPFUNC_GET_DATA(heap, f));
	} else if (DUK_HOBJECT_IS_DECENV(h)) {
		duk_hdecenv *e = (duk_hdecenv *) h;
		DUK_HDECENV_ASSERT_VALID(e);
		DUK_HTHREAD_DECREF_NORZ_ALLOWNULL(thr, e->thread);
		DUK_HOBJECT_DECREF_NORZ_ALLOWNULL(thr, e->varmap);
	} else if (DUK_HOBJECT_IS_OBJENV(h)) {
		duk_hobjenv *e = (duk_hobjenv *) h;
		DUK_HOBJENV_ASSERT_VALID(e);
		DUK_ASSERT(e->target != NULL);  /* Required for object environments. */
		DUK_HOBJECT_DECREF_NORZ(thr, e->target);
#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
	} else if (DUK_HOBJECT_IS_BUFOBJ(h)) {
		duk_hbufobj *b = (duk_hbufobj *) h;
		DUK_HBUFOBJ_ASSERT_VALID(b);
		DUK_HBUFFER_DECREF_NORZ_ALLOWNULL(thr, (duk_hbuffer *) b->buf);
		DUK_HOBJECT_DECREF_NORZ_ALLOWNULL(thr, (duk_hobject *) b->buf_prop);
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */
	} else if (DUK_HOBJECT_IS_BOUNDFUNC(h)) {
		duk_hboundfunc *f = (duk_hboundfunc *) (void *) h;
		DUK_HBOUNDFUNC_ASSERT_VALID(f);
		DUK_TVAL_DECREF_NORZ(thr, &f->target);
		DUK_TVAL_DECREF_NORZ(thr, &f->this_binding);
		duk__decref_tvals_norz(thr, f->args, f->nargs);
#if defined(DUK_USE_ES6_PROXY)
	} else if (DUK_HOBJECT_IS_PROXY(h)) {
		duk_hproxy *p = (duk_hproxy *) h;
		DUK_HPROXY_ASSERT_VALID(p);
		DUK_HOBJECT_DECREF_NORZ(thr, p->target);
		DUK_HOBJECT_DECREF_NORZ(thr, p->handler);
#endif  /* DUK_USE_ES6_PROXY */
	} else if (DUK_HOBJECT_IS_THREAD(h)) {
		duk_hthread *t = (duk_hthread *) h;
		duk_activation *act;
		duk_tval *tv;

		DUK_HTHREAD_ASSERT_VALID(t);

		tv = t->valstack;
		while (tv < t->valstack_top) {
			DUK_TVAL_DECREF_NORZ(thr, tv);
			tv++;
		}

		for (act = t->callstack_curr; act != NULL; act = act->parent) {
			DUK_HOBJECT_DECREF_NORZ_ALLOWNULL(thr, (duk_hobject *) DUK_ACT_GET_FUNC(act));
			DUK_HOBJECT_DECREF_NORZ_ALLOWNULL(thr, (duk_hobject *) act->var_env);
			DUK_HOBJECT_DECREF_NORZ_ALLOWNULL(thr, (duk_hobject *) act->lex_env);
#if defined(DUK_USE_NONSTD_FUNC_CALLER_PROPERTY)
			DUK_HOBJECT_DECREF_NORZ_ALLOWNULL(thr, (duk_hobject *) act->prev_caller);
#endif
#if 0  /* nothing now */
			for (cat = act->cat; cat != NULL; cat = cat->parent) {
			}
#endif
		}


		for (i = 0; i < DUK_NUM_BUILTINS; i++) {
			DUK_HOBJECT_DECREF_NORZ_ALLOWNULL(thr, (duk_hobject *) t->builtins[i]);
		}

		DUK_HTHREAD_DECREF_NORZ_ALLOWNULL(thr, (duk_hthread *) t->resumer);
	} else {
		/* We may come here if the object should have a FASTREFS flag
		 * but it's missing for some reason.  Assert for never getting
		 * here; however, other than performance, this is harmless.
		 */
		DUK_D(DUK_DPRINT("missing FASTREFS flag for: %!iO", h));
		DUK_ASSERT(0);
	}
}

DUK_INTERNAL void duk_heaphdr_refcount_finalize_norz(duk_heap *heap, duk_heaphdr *hdr) {
	DUK_ASSERT(heap != NULL);
	DUK_ASSERT(heap->heap_thread != NULL);
	DUK_ASSERT(hdr != NULL);

	if (DUK_HEAPHDR_IS_OBJECT(hdr)) {
		duk_hobject_refcount_finalize_norz(heap, (duk_hobject *) hdr);
	}
	/* DUK_HTYPE_BUFFER: nothing to finalize */
	/* DUK_HTYPE_STRING: nothing to finalize */
}

/*
 *  Refzero processing for duk_hobject: queue a refzero'ed object to either
 *  finalize_list or refzero_list and process the relevent list(s) if
 *  necessary.
 *
 *  Refzero_list is single linked, with only 'prev' pointers set and valid.
 *  All 'next' pointers are intentionally left as garbage.  This doesn't
 *  matter because refzero_list is processed to completion before any other
 *  code (like mark-and-sweep) might walk the list.
 *
 *  In more detail:
 *
 *  - On first insert refzero_list is NULL and the new object becomes the
 *    first and only element on the list; duk__refcount_free_pending() is
 *    called and it starts processing the list from the initial element,
 *    i.e. the list tail.
 *
 *  - As each object is refcount finalized, new objects may be queued to
 *    refzero_list head.  Their 'next' pointers are left as garbage, but
 *    'prev' points are set correctly, with the element at refzero_list
 *    having a NULL 'prev' pointer.  The fact that refzero_list is non-NULL
 *    is used to reject (1) recursive duk__refcount_free_pending() and
 *    (2) finalize_list processing calls.
 *
 *  - When we're done with the current object, read its 'prev' pointer and
 *    free the object.  If 'prev' is NULL, we've reached head of list and are
 *    done: set refzero_list to NULL and process pending finalizers.  Otherwise
 *    continue processing the list.
 *
 *  A refzero cascade is free of side effects because it only involves
 *  queueing more objects and freeing memory; finalizer execution is blocked
 *  in the code path queueing objects to finalize_list.  As a result the
 *  initial refzero call (which triggers duk__refcount_free_pending()) must
 *  check finalize_list so that finalizers are executed snappily.
 *
 *  If finalize_list processing starts first, refzero may occur while we're
 *  processing finalizers.  That's fine: that particular refzero cascade is
 *  handled to completion without side effects.  Once the cascade is complete,
 *  we'll run pending finalizers but notice that we're already doing that and
 *  return.
 *
 *  This could be expanded to allow incremental freeing: just bail out
 *  early and resume at a future alloc/decref/refzero.  However, if that
 *  were done, the list structure would need to be kept consistent at all
 *  times, mark-and-sweep would need to handle refzero_list, etc.
 */

DUK_LOCAL void duk__refcount_free_pending(duk_heap *heap) {
	duk_heaphdr *curr;
#if defined(DUK_USE_DEBUG)
	duk_int_t count = 0;
#endif

	DUK_ASSERT(heap != NULL);

	curr = heap->refzero_list;
	DUK_ASSERT(curr != NULL);
	DUK_ASSERT(DUK_HEAPHDR_GET_PREV(heap, curr) == NULL);  /* We're called on initial insert only. */
	/* curr->next is GARBAGE. */

	do {
		duk_heaphdr *prev;

		DUK_DDD(DUK_DDDPRINT("refzero processing %p: %!O", (void *) curr, (duk_heaphdr *) curr));

#if defined(DUK_USE_DEBUG)
		count++;
#endif

		DUK_ASSERT(curr != NULL);
		DUK_ASSERT(DUK_HEAPHDR_GET_TYPE(curr) == DUK_HTYPE_OBJECT);  /* currently, always the case */
		/* FINALIZED may be set; don't care about flags here. */

		/* Refcount finalize 'curr'.  Refzero_list must be non-NULL
		 * here to prevent recursive entry to duk__refcount_free_pending().
		 */
		DUK_ASSERT(heap->refzero_list != NULL);
		duk_hobject_refcount_finalize_norz(heap, (duk_hobject *) curr);

		prev = DUK_HEAPHDR_GET_PREV(heap, curr);
		DUK_ASSERT((prev == NULL && heap->refzero_list == curr) || \
		           (prev != NULL && heap->refzero_list != curr));
		/* prev->next is intentionally not updated and is garbage. */

		duk_free_hobject(heap, (duk_hobject *) curr);  /* Invalidates 'curr'. */

		curr = prev;
	} while (curr != NULL);

	heap->refzero_list = NULL;

	DUK_DD(DUK_DDPRINT("refzero processed %ld objects", (long) count));
}

DUK_LOCAL DUK_INLINE void duk__refcount_refzero_hobject(duk_heap *heap, duk_hobject *obj, duk_bool_t skip_free_pending) {
	duk_heaphdr *hdr;
	duk_heaphdr *root;

	DUK_ASSERT(heap != NULL);
	DUK_ASSERT(heap->heap_thread != NULL);
	DUK_ASSERT(obj != NULL);
	DUK_ASSERT(DUK_HEAPHDR_GET_TYPE((duk_heaphdr *) obj) == DUK_HTYPE_OBJECT);

	hdr = (duk_heaphdr *) obj;

	/* Refzero'd objects must be in heap_allocated.  They can't be in
	 * finalize_list because all objects on finalize_list have an
	 * artificial +1 refcount bump.
	 */
#if defined(DUK_USE_ASSERTIONS)
	DUK_ASSERT(duk_heap_in_heap_allocated(heap, (duk_heaphdr *) obj));
#endif

	DUK_HEAP_REMOVE_FROM_HEAP_ALLOCATED(heap, hdr);

#if defined(DUK_USE_FINALIZER_SUPPORT)
	/* This finalizer check MUST BE side effect free.  It should also be
	 * as fast as possible because it's applied to every object freed.
	 */
	if (DUK_UNLIKELY(DUK_HOBJECT_HAS_FINALIZER_FAST(heap, (duk_hobject *) hdr) != 0U)) {
		/* Special case: FINALIZED may be set if mark-and-sweep queued
		 * object for finalization, the finalizer was executed (and
		 * FINALIZED set), mark-and-sweep hasn't yet processed the
		 * object again, but its refcount drops to zero.  Free without
		 * running the finalizer again.
		 */
		if (DUK_HEAPHDR_HAS_FINALIZED(hdr)) {
			DUK_D(DUK_DPRINT("refzero'd object has finalizer and FINALIZED is set -> free"));
		} else {
			/* Set FINALIZABLE flag so that all objects on finalize_list
			 * will have it set and are thus detectable based on the
			 * flag alone.
			 */
			DUK_HEAPHDR_SET_FINALIZABLE(hdr);
			DUK_ASSERT(!DUK_HEAPHDR_HAS_FINALIZED(hdr));

#if defined(DUK_USE_REFERENCE_COUNTING)
			/* Bump refcount on finalize_list insert so that a
			 * refzero can never occur when an object is waiting
			 * for its finalizer call.  Refzero might otherwise
			 * now happen because we allow duk_push_heapptr() for
			 * objects pending finalization.
			 */
			DUK_HEAPHDR_PREINC_REFCOUNT(hdr);
#endif
			DUK_HEAP_INSERT_INTO_FINALIZE_LIST(heap, hdr);

			/* Process finalizers unless skipping is explicitly
			 * requested (NORZ) or refzero_list is being processed
			 * (avoids side effects during a refzero cascade).
			 * If refzero_list is processed, the initial refzero
			 * call will run pending finalizers when refzero_list
			 * is done.
			 */
			if (!skip_free_pending && heap->refzero_list == NULL) {
				duk_heap_process_finalize_list(heap);
			}
			return;
		}
	}
#endif  /* DUK_USE_FINALIZER_SUPPORT */

	/* No need to finalize, free object via refzero_list. */

	root = heap->refzero_list;

	DUK_HEAPHDR_SET_PREV(heap, hdr, NULL);
	/* 'next' is left as GARBAGE. */
	heap->refzero_list = hdr;

	if (root == NULL) {
		/* Object is now queued.  Refzero_list was NULL so
		 * no-one is currently processing it; do it here.
		 * With refzero processing just doing a cascade of
		 * free calls, we can process it directly even when
		 * NORZ macros are used: there are no side effects.
		 */
		duk__refcount_free_pending(heap);
		DUK_ASSERT(heap->refzero_list == NULL);

		/* Process finalizers only after the entire cascade
		 * is finished.  In most cases there's nothing to
		 * finalize, so fast path check to avoid a call.
		 */
#if defined(DUK_USE_FINALIZER_SUPPORT)
		if (!skip_free_pending && DUK_UNLIKELY(heap->finalize_list != NULL)) {
			duk_heap_process_finalize_list(heap);
		}
#endif
	} else {
		DUK_ASSERT(DUK_HEAPHDR_GET_PREV(heap, root) == NULL);
		DUK_HEAPHDR_SET_PREV(heap, root, hdr);

		/* Object is now queued.  Because refzero_list was
		 * non-NULL, it's already being processed by someone
		 * in the C call stack, so we're done.
		 */
	}
}

#if defined(DUK_USE_FINALIZER_SUPPORT)
DUK_INTERNAL DUK_ALWAYS_INLINE void duk_refzero_check_fast(duk_hthread *thr) {
	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(thr->heap != NULL);
	DUK_ASSERT(thr->heap->refzero_list == NULL);  /* Processed to completion inline. */

	if (DUK_UNLIKELY(thr->heap->finalize_list != NULL)) {
		duk_heap_process_finalize_list(thr->heap);
	}
}

DUK_INTERNAL void duk_refzero_check_slow(duk_hthread *thr) {
	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(thr->heap != NULL);
	DUK_ASSERT(thr->heap->refzero_list == NULL);  /* Processed to completion inline. */

	if (DUK_UNLIKELY(thr->heap->finalize_list != NULL)) {
		duk_heap_process_finalize_list(thr->heap);
	}
}
#endif  /* DUK_USE_FINALIZER_SUPPORT */

/*
 *  Refzero processing for duk_hstring.
 */

DUK_LOCAL DUK_INLINE void duk__refcount_refzero_hstring(duk_heap *heap, duk_hstring *str) {
	DUK_ASSERT(heap != NULL);
	DUK_ASSERT(heap->heap_thread != NULL);
	DUK_ASSERT(str != NULL);
	DUK_ASSERT(DUK_HEAPHDR_GET_TYPE((duk_heaphdr *) str) == DUK_HTYPE_STRING);

	duk_heap_strcache_string_remove(heap, str);
	duk_heap_strtable_unlink(heap, str);
	duk_free_hstring(heap, str);
}

/*
 *  Refzero processing for duk_hbuffer.
 */

DUK_LOCAL DUK_INLINE void duk__refcount_refzero_hbuffer(duk_heap *heap, duk_hbuffer *buf) {
	DUK_ASSERT(heap != NULL);
	DUK_ASSERT(heap->heap_thread != NULL);
	DUK_ASSERT(buf != NULL);
	DUK_ASSERT(DUK_HEAPHDR_GET_TYPE((duk_heaphdr *) buf) == DUK_HTYPE_BUFFER);

	DUK_HEAP_REMOVE_FROM_HEAP_ALLOCATED(heap, (duk_heaphdr *) buf);
	duk_free_hbuffer(heap, buf);
}

/*
 *  Incref and decref functions.
 *
 *  Decref may trigger immediate refzero handling, which may free and finalize
 *  an arbitrary number of objects (a "DECREF cascade").
 *
 *  Refzero handling is skipped entirely if (1) mark-and-sweep is running or
 *  (2) execution is paused in the debugger.  The objects are left in the heap,
 *  and will be freed by mark-and-sweep or eventual heap destruction.
 *
 *  This is necessary during mark-and-sweep because refcounts are also updated
 *  during the sweep phase (otherwise objects referenced by a swept object
 *  would have incorrect refcounts) which then calls here.  This could be
 *  avoided by using separate decref macros in mark-and-sweep; however,
 *  mark-and-sweep also calls finalizers which would use the ordinary decref
 *  macros anyway.
 *
 *  We can't process refzeros (= free objects) when the debugger is running
 *  as the debugger might make an object unreachable but still continue
 *  inspecting it (or even cause it to be pushed back).  So we must rely on
 *  mark-and-sweep to collect them.
 *
 *  The DUK__RZ_SUPPRESS_CHECK() condition is also used in heap destruction
 *  when running finalizers for remaining objects: the flag prevents objects
 *  from being moved around in heap linked lists while that's being done.
 *
 *  The suppress condition is important to performance.
 */

#define DUK__RZ_SUPPRESS_ASSERT1() do { \
		DUK_ASSERT(thr != NULL); \
		DUK_ASSERT(thr->heap != NULL); \
		/* When mark-and-sweep runs, heap_thread must exist. */ \
		DUK_ASSERT(thr->heap->ms_running == 0 || thr->heap->heap_thread != NULL); \
		/* In normal operation finalizers are executed with ms_running == 0 \
		 * so we should never see ms_running == 1 and thr != heap_thread. \
		 * In heap destruction finalizers are executed with ms_running != 0 \
		 * to e.g. prevent refzero; a special value ms_running == 2 is used \
		 * in that case so it can be distinguished from the normal runtime \
		 * case, and allows a stronger assertion here (GH-2030). \
		 */ \
		DUK_ASSERT(!(thr->heap->ms_running == 1 && thr != thr->heap->heap_thread)); \
		/* We may be called when the heap is initializing and we process \
		 * refzeros normally, but mark-and-sweep and finalizers are prevented \
		 * if that's the case. \
		 */ \
		DUK_ASSERT(thr->heap->heap_initializing == 0 || thr->heap->ms_prevent_count > 0); \
		DUK_ASSERT(thr->heap->heap_initializing == 0 || thr->heap->pf_prevent_count > 0); \
	} while (0)

#if defined(DUK_USE_DEBUGGER_SUPPORT)
#define DUK__RZ_SUPPRESS_ASSERT2() do { \
		/* When debugger is paused, ms_running is set. */ \
		DUK_ASSERT(!DUK_HEAP_HAS_DEBUGGER_PAUSED(thr->heap) || thr->heap->ms_running != 0); \
	} while (0)
#define DUK__RZ_SUPPRESS_COND()  (heap->ms_running != 0)
#else
#define DUK__RZ_SUPPRESS_ASSERT2() do { } while (0)
#define DUK__RZ_SUPPRESS_COND()  (heap->ms_running != 0)
#endif  /* DUK_USE_DEBUGGER_SUPPORT */

#define DUK__RZ_SUPPRESS_CHECK() do { \
		DUK__RZ_SUPPRESS_ASSERT1(); \
		DUK__RZ_SUPPRESS_ASSERT2(); \
		if (DUK_UNLIKELY(DUK__RZ_SUPPRESS_COND())) { \
			DUK_DDD(DUK_DDDPRINT("refzero handling suppressed (not even queued) when mark-and-sweep running, object: %p", (void *) h)); \
			return; \
		} \
	} while (0)

#define DUK__RZ_STRING() do { \
		duk__refcount_refzero_hstring(heap, (duk_hstring *) h); \
	} while (0)
#define DUK__RZ_BUFFER() do { \
		duk__refcount_refzero_hbuffer(heap, (duk_hbuffer *) h); \
	} while (0)
#define DUK__RZ_OBJECT() do { \
		duk__refcount_refzero_hobject(heap, (duk_hobject *) h, skip_free_pending); \
	} while (0)

/* XXX: test the effect of inlining here vs. NOINLINE in refzero helpers */
#if defined(DUK_USE_FAST_REFCOUNT_DEFAULT)
#define DUK__RZ_INLINE DUK_ALWAYS_INLINE
#else
#define DUK__RZ_INLINE /*nop*/
#endif

DUK_LOCAL DUK__RZ_INLINE void duk__hstring_refzero_helper(duk_hthread *thr, duk_hstring *h) {
	duk_heap *heap;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(h != NULL);
	heap = thr->heap;

	DUK__RZ_SUPPRESS_CHECK();
	DUK__RZ_STRING();
}

DUK_LOCAL DUK__RZ_INLINE void duk__hbuffer_refzero_helper(duk_hthread *thr, duk_hbuffer *h) {
	duk_heap *heap;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(h != NULL);
	heap = thr->heap;

	DUK__RZ_SUPPRESS_CHECK();
	DUK__RZ_BUFFER();
}

DUK_LOCAL DUK__RZ_INLINE void duk__hobject_refzero_helper(duk_hthread *thr, duk_hobject *h, duk_bool_t skip_free_pending) {
	duk_heap *heap;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(h != NULL);
	heap = thr->heap;

	DUK__RZ_SUPPRESS_CHECK();
	DUK__RZ_OBJECT();
}

DUK_LOCAL DUK__RZ_INLINE void duk__heaphdr_refzero_helper(duk_hthread *thr, duk_heaphdr *h, duk_bool_t skip_free_pending) {
	duk_heap *heap;
	duk_small_uint_t htype;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(h != NULL);
	heap = thr->heap;

	htype = (duk_small_uint_t) DUK_HEAPHDR_GET_TYPE(h);
	DUK_DDD(DUK_DDDPRINT("ms_running=%ld, heap_thread=%p", (long) thr->heap->ms_running, thr->heap->heap_thread));
	DUK__RZ_SUPPRESS_CHECK();

	switch (htype) {
	case DUK_HTYPE_STRING:
		/* Strings have no internal references but do have "weak"
		 * references in the string cache.  Also note that strings
		 * are not on the heap_allocated list like other heap
		 * elements.
		 */

		DUK__RZ_STRING();
		break;

	case DUK_HTYPE_OBJECT:
		/* Objects have internal references.  Must finalize through
		 * the "refzero" work list.
		 */

		DUK__RZ_OBJECT();
		break;

	default:
		/* Buffers have no internal references.  However, a dynamic
		 * buffer has a separate allocation for the buffer.  This is
		 * freed by duk_heap_free_heaphdr_raw().
		 */

		DUK_ASSERT(DUK_HEAPHDR_GET_TYPE(h) == DUK_HTYPE_BUFFER);
		DUK__RZ_BUFFER();
		break;
	}
}

DUK_INTERNAL DUK_NOINLINE void duk_heaphdr_refzero(duk_hthread *thr, duk_heaphdr *h) {
	duk__heaphdr_refzero_helper(thr, h, 0 /*skip_free_pending*/);
}

DUK_INTERNAL DUK_NOINLINE void duk_heaphdr_refzero_norz(duk_hthread *thr, duk_heaphdr *h) {
	duk__heaphdr_refzero_helper(thr, h, 1 /*skip_free_pending*/);
}

DUK_INTERNAL DUK_NOINLINE void duk_hstring_refzero(duk_hthread *thr, duk_hstring *h) {
	duk__hstring_refzero_helper(thr, h);
}

DUK_INTERNAL DUK_NOINLINE void duk_hbuffer_refzero(duk_hthread *thr, duk_hbuffer *h) {
	duk__hbuffer_refzero_helper(thr, h);
}

DUK_INTERNAL DUK_NOINLINE void duk_hobject_refzero(duk_hthread *thr, duk_hobject *h) {
	duk__hobject_refzero_helper(thr, h, 0 /*skip_free_pending*/);
}

DUK_INTERNAL DUK_NOINLINE void duk_hobject_refzero_norz(duk_hthread *thr, duk_hobject *h) {
	duk__hobject_refzero_helper(thr, h, 1 /*skip_free_pending*/);
}

#if !defined(DUK_USE_FAST_REFCOUNT_DEFAULT)
DUK_INTERNAL void duk_tval_incref(duk_tval *tv) {
	DUK_ASSERT(tv != NULL);

	if (DUK_TVAL_NEEDS_REFCOUNT_UPDATE(tv)) {
		duk_heaphdr *h = DUK_TVAL_GET_HEAPHDR(tv);
		DUK_ASSERT(h != NULL);
		DUK_ASSERT(DUK_HEAPHDR_HTYPE_VALID(h));
		DUK_ASSERT_DISABLE(h->h_refcount >= 0);
		DUK_HEAPHDR_PREINC_REFCOUNT(h);
		DUK_ASSERT(DUK_HEAPHDR_GET_REFCOUNT(h) != 0);  /* No wrapping. */
	}
}

DUK_INTERNAL void duk_tval_decref(duk_hthread *thr, duk_tval *tv) {
	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(tv != NULL);

	if (DUK_TVAL_NEEDS_REFCOUNT_UPDATE(tv)) {
		duk_heaphdr *h = DUK_TVAL_GET_HEAPHDR(tv);
		DUK_ASSERT(h != NULL);
		DUK_ASSERT(DUK_HEAPHDR_HTYPE_VALID(h));
		DUK_ASSERT(DUK_HEAPHDR_GET_REFCOUNT(h) >= 1);
#if 0
		if (DUK_HEAPHDR_PREDEC_REFCOUNT(h) != 0) {
			return;
		}
		duk_heaphdr_refzero(thr, h);
#else
		duk_heaphdr_decref(thr, h);
#endif
	}
}

DUK_INTERNAL void duk_tval_decref_norz(duk_hthread *thr, duk_tval *tv) {
	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(tv != NULL);

	if (DUK_TVAL_NEEDS_REFCOUNT_UPDATE(tv)) {
		duk_heaphdr *h = DUK_TVAL_GET_HEAPHDR(tv);
		DUK_ASSERT(h != NULL);
		DUK_ASSERT(DUK_HEAPHDR_HTYPE_VALID(h));
		DUK_ASSERT(DUK_HEAPHDR_GET_REFCOUNT(h) >= 1);
#if 0
		if (DUK_HEAPHDR_PREDEC_REFCOUNT(h) != 0) {
			return;
		}
		duk_heaphdr_refzero_norz(thr, h);
#else
		duk_heaphdr_decref_norz(thr, h);
#endif
	}
}
#endif  /* !DUK_USE_FAST_REFCOUNT_DEFAULT */

#define DUK__DECREF_ASSERTS() do { \
		DUK_ASSERT(thr != NULL); \
		DUK_ASSERT(thr->heap != NULL); \
		DUK_ASSERT(h != NULL); \
		DUK_ASSERT(DUK_HEAPHDR_HTYPE_VALID((duk_heaphdr *) h)); \
		DUK_ASSERT(DUK_HEAPHDR_GET_REFCOUNT((duk_heaphdr *) h) >= 1); \
	} while (0)
#if defined(DUK_USE_ROM_OBJECTS)
#define DUK__INCREF_SHARED() do { \
		if (DUK_HEAPHDR_HAS_READONLY((duk_heaphdr *) h)) { \
			return; \
		} \
		DUK_HEAPHDR_PREINC_REFCOUNT((duk_heaphdr *) h); \
		DUK_ASSERT(DUK_HEAPHDR_GET_REFCOUNT((duk_heaphdr *) h) != 0);  /* No wrapping. */ \
	} while (0)
#define DUK__DECREF_SHARED() do { \
		if (DUK_HEAPHDR_HAS_READONLY((duk_heaphdr *) h)) { \
			return; \
		} \
		if (DUK_HEAPHDR_PREDEC_REFCOUNT((duk_heaphdr *) h) != 0) { \
			return; \
		} \
	} while (0)
#else
#define DUK__INCREF_SHARED() do { \
		DUK_HEAPHDR_PREINC_REFCOUNT((duk_heaphdr *) h); \
		DUK_ASSERT(DUK_HEAPHDR_GET_REFCOUNT((duk_heaphdr *) h) != 0);  /* No wrapping. */ \
	} while (0)
#define DUK__DECREF_SHARED() do { \
		if (DUK_HEAPHDR_PREDEC_REFCOUNT((duk_heaphdr *) h) != 0) { \
			return; \
		} \
	} while (0)
#endif

#if !defined(DUK_USE_FAST_REFCOUNT_DEFAULT)
/* This will in practice be inlined because it's just an INC instructions
 * and a bit test + INC when ROM objects are enabled.
 */
DUK_INTERNAL void duk_heaphdr_incref(duk_heaphdr *h) {
	DUK_ASSERT(h != NULL);
	DUK_ASSERT(DUK_HEAPHDR_HTYPE_VALID(h));
	DUK_ASSERT_DISABLE(DUK_HEAPHDR_GET_REFCOUNT(h) >= 0);

	DUK__INCREF_SHARED();
}

DUK_INTERNAL void duk_heaphdr_decref(duk_hthread *thr, duk_heaphdr *h) {
	DUK__DECREF_ASSERTS();
	DUK__DECREF_SHARED();
	duk_heaphdr_refzero(thr, h);

	/* Forced mark-and-sweep when GC torture enabled; this could happen
	 * on any DECREF (but not DECREF_NORZ).
	 */
	DUK_GC_TORTURE(thr->heap);
}
DUK_INTERNAL void duk_heaphdr_decref_norz(duk_hthread *thr, duk_heaphdr *h) {
	DUK__DECREF_ASSERTS();
	DUK__DECREF_SHARED();
	duk_heaphdr_refzero_norz(thr, h);
}
#endif  /* !DUK_USE_FAST_REFCOUNT_DEFAULT */

#if 0  /* Not needed. */
DUK_INTERNAL void duk_hstring_decref(duk_hthread *thr, duk_hstring *h) {
	DUK__DECREF_ASSERTS();
	DUK__DECREF_SHARED();
	duk_hstring_refzero(thr, h);
}
DUK_INTERNAL void duk_hstring_decref_norz(duk_hthread *thr, duk_hstring *h) {
	DUK__DECREF_ASSERTS();
	DUK__DECREF_SHARED();
	duk_hstring_refzero_norz(thr, h);
}
DUK_INTERNAL void duk_hbuffer_decref(duk_hthread *thr, duk_hbuffer *h) {
	DUK__DECREF_ASSERTS();
	DUK__DECREF_SHARED();
	duk_hbuffer_refzero(thr, h);
}
DUK_INTERNAL void duk_hbuffer_decref_norz(duk_hthread *thr, duk_hbuffer *h) {
	DUK__DECREF_ASSERTS();
	DUK__DECREF_SHARED();
	duk_hbuffer_refzero_norz(thr, h);
}
DUK_INTERNAL void duk_hobject_decref(duk_hthread *thr, duk_hobject *h) {
	DUK__DECREF_ASSERTS();
	DUK__DECREF_SHARED();
	duk_hobject_refzero(thr, h);
}
DUK_INTERNAL void duk_hobject_decref_norz(duk_hthread *thr, duk_hobject *h) {
	DUK__DECREF_ASSERTS();
	DUK__DECREF_SHARED();
	duk_hobject_refzero_norz(thr, h);
}
#endif

#else  /* DUK_USE_REFERENCE_COUNTING */

/* no refcounting */

#endif  /* DUK_USE_REFERENCE_COUNTING */

/* automatic undefs */
#undef DUK__DECREF_ASSERTS
#undef DUK__DECREF_SHARED
#undef DUK__INCREF_SHARED
#undef DUK__RZ_BUFFER
#undef DUK__RZ_INLINE
#undef DUK__RZ_OBJECT
#undef DUK__RZ_STRING
#undef DUK__RZ_SUPPRESS_ASSERT1
#undef DUK__RZ_SUPPRESS_ASSERT2
#undef DUK__RZ_SUPPRESS_CHECK
#undef DUK__RZ_SUPPRESS_COND
/*
 *  String cache.
 *
 *  Provides a cache to optimize indexed string lookups.  The cache keeps
 *  track of (byte offset, char offset) states for a fixed number of strings.
 *  Otherwise we'd need to scan from either end of the string, as we store
 *  strings in (extended) UTF-8.
 */

/* #include duk_internal.h -> already included */

/*
 *  Delete references to given hstring from the heap string cache.
 *
 *  String cache references are 'weak': they are not counted towards
 *  reference counts, nor serve as roots for mark-and-sweep.  When an
 *  object is about to be freed, such references need to be removed.
 */

DUK_INTERNAL void duk_heap_strcache_string_remove(duk_heap *heap, duk_hstring *h) {
	duk_uint_t i;
	for (i = 0; i < DUK_HEAP_STRCACHE_SIZE; i++) {
		duk_strcache_entry *c = heap->strcache + i;
		if (c->h == h) {
			DUK_DD(DUK_DDPRINT("deleting weak strcache reference to hstring %p from heap %p",
			                   (void *) h, (void *) heap));
			c->h = NULL;

			/* XXX: the string shouldn't appear twice, but we now loop to the
			 * end anyway; if fixed, add a looping assertion to ensure there
			 * is no duplicate.
			 */
		}
	}
}

/*
 *  String scanning helpers
 *
 *  All bytes other than UTF-8 continuation bytes ([0x80,0xbf]) are
 *  considered to contribute a character.  This must match how string
 *  character length is computed.
 */

DUK_LOCAL const duk_uint8_t *duk__scan_forwards(const duk_uint8_t *p, const duk_uint8_t *q, duk_uint_fast32_t n) {
	while (n > 0) {
		for (;;) {
			p++;
			if (p >= q) {
				return NULL;
			}
			if ((*p & 0xc0) != 0x80) {
				break;
			}
		}
		n--;
	}
	return p;
}

DUK_LOCAL const duk_uint8_t *duk__scan_backwards(const duk_uint8_t *p, const duk_uint8_t *q, duk_uint_fast32_t n) {
	while (n > 0) {
		for (;;) {
			p--;
			if (p < q) {
				return NULL;
			}
			if ((*p & 0xc0) != 0x80) {
				break;
			}
		}
		n--;
	}
	return p;
}

/*
 *  Convert char offset to byte offset
 *
 *  Avoid using the string cache if possible: for ASCII strings byte and
 *  char offsets are equal and for short strings direct scanning may be
 *  better than using the string cache (which may evict a more important
 *  entry).
 *
 *  Typing now assumes 32-bit string byte/char offsets (duk_uint_fast32_t).
 *  Better typing might be to use duk_size_t.
 *
 *  Caller should ensure 'char_offset' is within the string bounds [0,charlen]
 *  (endpoint is inclusive).  If this is not the case, no memory unsafe
 *  behavior will happen but an error will be thrown.
 */

DUK_INTERNAL duk_uint_fast32_t duk_heap_strcache_offset_char2byte(duk_hthread *thr, duk_hstring *h, duk_uint_fast32_t char_offset) {
	duk_heap *heap;
	duk_strcache_entry *sce;
	duk_uint_fast32_t byte_offset;
	duk_uint_t i;
	duk_bool_t use_cache;
	duk_uint_fast32_t dist_start, dist_end, dist_sce;
	duk_uint_fast32_t char_length;
	const duk_uint8_t *p_start;
	const duk_uint8_t *p_end;
	const duk_uint8_t *p_found;

	/*
	 *  For ASCII strings, the answer is simple.
	 */

	if (DUK_LIKELY(DUK_HSTRING_IS_ASCII(h))) {
		return char_offset;
	}

	char_length = (duk_uint_fast32_t) DUK_HSTRING_GET_CHARLEN(h);
	DUK_ASSERT(char_offset <= char_length);

	if (DUK_LIKELY(DUK_HSTRING_IS_ASCII(h))) {
		/* Must recheck because the 'is ascii' flag may be set
		 * lazily.  Alternatively, we could just compare charlen
		 * to bytelen.
		 */
		return char_offset;
	}

	/*
	 *  For non-ASCII strings, we need to scan forwards or backwards
	 *  from some starting point.  The starting point may be the start
	 *  or end of the string, or some cached midpoint in the string
	 *  cache.
	 *
	 *  For "short" strings we simply scan without checking or updating
	 *  the cache.  For longer strings we check and update the cache as
	 *  necessary, inserting a new cache entry if none exists.
	 */

	DUK_DDD(DUK_DDDPRINT("non-ascii string %p, char_offset=%ld, clen=%ld, blen=%ld",
	                     (void *) h, (long) char_offset,
	                     (long) DUK_HSTRING_GET_CHARLEN(h),
	                     (long) DUK_HSTRING_GET_BYTELEN(h)));

	heap = thr->heap;
	sce = NULL;
	use_cache = (char_length > DUK_HEAP_STRINGCACHE_NOCACHE_LIMIT);

	if (use_cache) {
#if defined(DUK_USE_DEBUG_LEVEL) && (DUK_USE_DEBUG_LEVEL >= 2)
		DUK_DDD(DUK_DDDPRINT("stringcache before char2byte (using cache):"));
		for (i = 0; i < DUK_HEAP_STRCACHE_SIZE; i++) {
			duk_strcache_entry *c = heap->strcache + i;
			DUK_DDD(DUK_DDDPRINT("  [%ld] -> h=%p, cidx=%ld, bidx=%ld",
			                     (long) i, (void *) c->h, (long) c->cidx, (long) c->bidx));
		}
#endif

		for (i = 0; i < DUK_HEAP_STRCACHE_SIZE; i++) {
			duk_strcache_entry *c = heap->strcache + i;

			if (c->h == h) {
				sce = c;
				break;
			}
		}
	}

	/*
	 *  Scan from shortest distance:
	 *    - start of string
	 *    - end of string
	 *    - cache entry (if exists)
	 */

	DUK_ASSERT(DUK_HSTRING_GET_CHARLEN(h) >= char_offset);
	dist_start = char_offset;
	dist_end = char_length - char_offset;
	dist_sce = 0; DUK_UNREF(dist_sce);  /* initialize for debug prints, needed if sce==NULL */

	p_start = (const duk_uint8_t *) DUK_HSTRING_GET_DATA(h);
	p_end = (const duk_uint8_t *) (p_start + DUK_HSTRING_GET_BYTELEN(h));
	p_found = NULL;

	if (sce) {
		if (char_offset >= sce->cidx) {
			dist_sce = char_offset - sce->cidx;
			if ((dist_sce <= dist_start) && (dist_sce <= dist_end)) {
				DUK_DDD(DUK_DDDPRINT("non-ascii string, use_cache=%ld, sce=%p:%ld:%ld, "
				                     "dist_start=%ld, dist_end=%ld, dist_sce=%ld => "
				                     "scan forwards from sce",
				                     (long) use_cache, (void *) (sce ? sce->h : NULL),
				                     (sce ? (long) sce->cidx : (long) -1),
				                     (sce ? (long) sce->bidx : (long) -1),
				                     (long) dist_start, (long) dist_end, (long) dist_sce));

				p_found = duk__scan_forwards(p_start + sce->bidx,
				                             p_end,
				                             dist_sce);
				goto scan_done;
			}
		} else {
			dist_sce = sce->cidx - char_offset;
			if ((dist_sce <= dist_start) && (dist_sce <= dist_end)) {
				DUK_DDD(DUK_DDDPRINT("non-ascii string, use_cache=%ld, sce=%p:%ld:%ld, "
				                     "dist_start=%ld, dist_end=%ld, dist_sce=%ld => "
				                     "scan backwards from sce",
				                     (long) use_cache, (void *) (sce ? sce->h : NULL),
				                     (sce ? (long) sce->cidx : (long) -1),
				                     (sce ? (long) sce->bidx : (long) -1),
				                     (long) dist_start, (long) dist_end, (long) dist_sce));

				p_found = duk__scan_backwards(p_start + sce->bidx,
				                              p_start,
				                              dist_sce);
				goto scan_done;
			}
		}
	}

	/* no sce, or sce scan not best */

	if (dist_start <= dist_end) {
		DUK_DDD(DUK_DDDPRINT("non-ascii string, use_cache=%ld, sce=%p:%ld:%ld, "
		                     "dist_start=%ld, dist_end=%ld, dist_sce=%ld => "
		                     "scan forwards from string start",
		                     (long) use_cache, (void *) (sce ? sce->h : NULL),
		                     (sce ? (long) sce->cidx : (long) -1),
		                     (sce ? (long) sce->bidx : (long) -1),
		                     (long) dist_start, (long) dist_end, (long) dist_sce));

		p_found = duk__scan_forwards(p_start,
		                             p_end,
		                             dist_start);
	} else {
		DUK_DDD(DUK_DDDPRINT("non-ascii string, use_cache=%ld, sce=%p:%ld:%ld, "
		                     "dist_start=%ld, dist_end=%ld, dist_sce=%ld => "
		                     "scan backwards from string end",
		                     (long) use_cache, (void *) (sce ? sce->h : NULL),
		                     (sce ? (long) sce->cidx : (long) -1),
		                     (sce ? (long) sce->bidx : (long) -1),
		                     (long) dist_start, (long) dist_end, (long) dist_sce));

		p_found = duk__scan_backwards(p_end,
		                              p_start,
		                              dist_end);
	}

 scan_done:

	if (DUK_UNLIKELY(p_found == NULL)) {
		/* Scan error: this shouldn't normally happen; it could happen if
		 * string is not valid UTF-8 data, and clen/blen are not consistent
		 * with the scanning algorithm.
		 */
		goto scan_error;
	}

	DUK_ASSERT(p_found >= p_start);
	DUK_ASSERT(p_found <= p_end);  /* may be equal */
	byte_offset = (duk_uint32_t) (p_found - p_start);

	DUK_DDD(DUK_DDDPRINT("-> string %p, cidx %ld -> bidx %ld",
	                     (void *) h, (long) char_offset, (long) byte_offset));

	/*
	 *  Update cache entry (allocating if necessary), and move the
	 *  cache entry to the first place (in an "LRU" policy).
	 */

	if (use_cache) {
		/* update entry, allocating if necessary */
		if (!sce) {
			sce = heap->strcache + DUK_HEAP_STRCACHE_SIZE - 1;  /* take last entry */
			sce->h = h;
		}
		DUK_ASSERT(sce != NULL);
		sce->bidx = (duk_uint32_t) (p_found - p_start);
		sce->cidx = (duk_uint32_t) char_offset;

		/* LRU: move our entry to first */
		if (sce > &heap->strcache[0]) {
			/*
			 *   A                  C
			 *   B                  A
			 *   C <- sce    ==>    B
			 *   D                  D
			 */
			duk_strcache_entry tmp;

			tmp = *sce;
			duk_memmove((void *) (&heap->strcache[1]),
			            (const void *) (&heap->strcache[0]),
			            (size_t) (((char *) sce) - ((char *) &heap->strcache[0])));
			heap->strcache[0] = tmp;

			/* 'sce' points to the wrong entry here, but is no longer used */
		}
#if defined(DUK_USE_DEBUG_LEVEL) && (DUK_USE_DEBUG_LEVEL >= 2)
		DUK_DDD(DUK_DDDPRINT("stringcache after char2byte (using cache):"));
		for (i = 0; i < DUK_HEAP_STRCACHE_SIZE; i++) {
			duk_strcache_entry *c = heap->strcache + i;
			DUK_DDD(DUK_DDDPRINT("  [%ld] -> h=%p, cidx=%ld, bidx=%ld",
			                     (long) i, (void *) c->h, (long) c->cidx, (long) c->bidx));
		}
#endif
	}

	return byte_offset;

 scan_error:
	DUK_ERROR_INTERNAL(thr);
	DUK_WO_NORETURN(return 0;);
}
/*
 *  Heap string table handling, string interning.
 */

/* #include duk_internal.h -> already included */

/* Resize checks not needed if minsize == maxsize, typical for low memory
 * targets.
 */
#define DUK__STRTAB_RESIZE_CHECK
#if (DUK_USE_STRTAB_MINSIZE == DUK_USE_STRTAB_MAXSIZE)
#undef DUK__STRTAB_RESIZE_CHECK
#endif

#if defined(DUK_USE_STRTAB_PTRCOMP)
#define DUK__HEAPPTR_ENC16(heap,ptr)    DUK_USE_HEAPPTR_ENC16((heap)->heap_udata, (ptr))
#define DUK__HEAPPTR_DEC16(heap,val)    DUK_USE_HEAPPTR_DEC16((heap)->heap_udata, (val))
#define DUK__GET_STRTABLE(heap)         ((heap)->strtable16)
#else
#define DUK__HEAPPTR_ENC16(heap,ptr)    (ptr)
#define DUK__HEAPPTR_DEC16(heap,val)    (val)
#define DUK__GET_STRTABLE(heap)         ((heap)->strtable)
#endif

#define DUK__STRTAB_U32_MAX_STRLEN      10               /* 4'294'967'295 */

/*
 *  Debug dump stringtable.
 */

#if defined(DUK_USE_DEBUG)
DUK_INTERNAL void duk_heap_strtable_dump(duk_heap *heap) {
#if defined(DUK_USE_STRTAB_PTRCOMP)
	duk_uint16_t *strtable;
#else
	duk_hstring **strtable;
#endif
	duk_uint32_t i;
	duk_hstring *h;
	duk_size_t count_total = 0;
	duk_size_t count_chain;
	duk_size_t count_chain_min = DUK_SIZE_MAX;
	duk_size_t count_chain_max = 0;
	duk_size_t count_len[8];  /* chain lengths from 0 to 7 */

	if (heap == NULL) {
		DUK_D(DUK_DPRINT("string table, heap=NULL"));
		return;
	}

	strtable = DUK__GET_STRTABLE(heap);
	if (strtable == NULL) {
		DUK_D(DUK_DPRINT("string table, strtab=NULL"));
		return;
	}

	duk_memzero((void *) count_len, sizeof(count_len));
	for (i = 0; i < heap->st_size; i++) {
		h = DUK__HEAPPTR_DEC16(heap, strtable[i]);
		count_chain = 0;
		while (h != NULL) {
			count_chain++;
			h = h->hdr.h_next;
		}
		if (count_chain < sizeof(count_len) / sizeof(duk_size_t)) {
			count_len[count_chain]++;
		}
		count_chain_max = (count_chain > count_chain_max ? count_chain : count_chain_max);
		count_chain_min = (count_chain < count_chain_min ? count_chain : count_chain_min);
		count_total += count_chain;
	}

	DUK_D(DUK_DPRINT("string table, strtab=%p, count=%lu, chain min=%lu max=%lu avg=%lf: "
	                 "counts: %lu %lu %lu %lu %lu %lu %lu %lu ...",
	                 (void *) heap->strtable, (unsigned long) count_total,
	                 (unsigned long) count_chain_min, (unsigned long) count_chain_max,
	                 (double) count_total / (double) heap->st_size,
	                 (unsigned long) count_len[0], (unsigned long) count_len[1],
	                 (unsigned long) count_len[2], (unsigned long) count_len[3],
	                 (unsigned long) count_len[4], (unsigned long) count_len[5],
	                 (unsigned long) count_len[6], (unsigned long) count_len[7]));
}
#endif  /* DUK_USE_DEBUG */

/*
 *  Assertion helper to ensure strtable is populated correctly.
 */

#if defined(DUK_USE_ASSERTIONS)
DUK_LOCAL void duk__strtable_assert_checks(duk_heap *heap) {
#if defined(DUK_USE_STRTAB_PTRCOMP)
	duk_uint16_t *strtable;
#else
	duk_hstring **strtable;
#endif
	duk_uint32_t i;
	duk_hstring *h;
	duk_size_t count = 0;

	DUK_ASSERT(heap != NULL);

	strtable = DUK__GET_STRTABLE(heap);
	if (strtable != NULL) {
		DUK_ASSERT(heap->st_size != 0);
		DUK_ASSERT(heap->st_mask == heap->st_size - 1);

		for (i = 0; i < heap->st_size; i++) {
			h = DUK__HEAPPTR_DEC16(heap, strtable[i]);
			while (h != NULL) {
				DUK_ASSERT((DUK_HSTRING_GET_HASH(h) & heap->st_mask) == i);
				count++;
				h = h->hdr.h_next;
			}
		}
	} else {
		DUK_ASSERT(heap->st_size == 0);
		DUK_ASSERT(heap->st_mask == 0);
	}

#if defined(DUK__STRTAB_RESIZE_CHECK)
	DUK_ASSERT(count == (duk_size_t) heap->st_count);
#endif
}
#endif  /* DUK_USE_ASSERTIONS */

/*
 *  Allocate and initialize a duk_hstring.
 *
 *  Returns a NULL if allocation or initialization fails for some reason.
 *
 *  The string won't be inserted into the string table and isn't tracked in
 *  any way (link pointers will be NULL).  The caller must place the string
 *  into the string table without any risk of a longjmp, otherwise the string
 *  is leaked.
 */

DUK_LOCAL duk_hstring *duk__strtable_alloc_hstring(duk_heap *heap,
                                                   const duk_uint8_t *str,
                                                   duk_uint32_t blen,
                                                   duk_uint32_t strhash,
                                                   const duk_uint8_t *extdata) {
	duk_hstring *res;
	const duk_uint8_t *data;
#if !defined(DUK_USE_HSTRING_ARRIDX)
	duk_uarridx_t dummy;
#endif

	DUK_ASSERT(heap != NULL);
	DUK_UNREF(extdata);

#if defined(DUK_USE_STRLEN16)
	/* If blen <= 0xffffUL, clen is also guaranteed to be <= 0xffffUL. */
	if (blen > 0xffffUL) {
		DUK_D(DUK_DPRINT("16-bit string blen/clen active and blen over 16 bits, reject intern"));
		goto alloc_error;
	}
#endif

	/* XXX: Memzeroing the allocated structure is not really necessary
	 * because we could just initialize all fields explicitly (almost
	 * all fields are initialized explicitly anyway).
	 */
#if defined(DUK_USE_HSTRING_EXTDATA) && defined(DUK_USE_EXTSTR_INTERN_CHECK)
	if (extdata) {
		res = (duk_hstring *) DUK_ALLOC(heap, sizeof(duk_hstring_external));
		if (DUK_UNLIKELY(res == NULL)) {
			goto alloc_error;
		}
		duk_memzero(res, sizeof(duk_hstring_external));
#if defined(DUK_USE_EXPLICIT_NULL_INIT)
		DUK_HEAPHDR_STRING_INIT_NULLS(&res->hdr);
#endif
		DUK_HEAPHDR_SET_TYPE_AND_FLAGS(&res->hdr, DUK_HTYPE_STRING, DUK_HSTRING_FLAG_EXTDATA);

		DUK_ASSERT(extdata[blen] == 0);  /* Application responsibility. */
		data = extdata;
		((duk_hstring_external *) res)->extdata = extdata;
	} else
#endif  /* DUK_USE_HSTRING_EXTDATA && DUK_USE_EXTSTR_INTERN_CHECK */
	{
		duk_uint8_t *data_tmp;

		/* NUL terminate for convenient C access */
		DUK_ASSERT(sizeof(duk_hstring) + blen + 1 > blen);  /* No wrap, limits ensure. */
		res = (duk_hstring *) DUK_ALLOC(heap, sizeof(duk_hstring) + blen + 1);
		if (DUK_UNLIKELY(res == NULL)) {
			goto alloc_error;
		}
		duk_memzero(res, sizeof(duk_hstring));
#if defined(DUK_USE_EXPLICIT_NULL_INIT)
		DUK_HEAPHDR_STRING_INIT_NULLS(&res->hdr);
#endif
		DUK_HEAPHDR_SET_TYPE_AND_FLAGS(&res->hdr, DUK_HTYPE_STRING, 0);

		data_tmp = (duk_uint8_t *) (res + 1);
		duk_memcpy(data_tmp, str, blen);
		data_tmp[blen] = (duk_uint8_t) 0;
		data = (const duk_uint8_t *) data_tmp;
	}

	DUK_HSTRING_SET_BYTELEN(res, blen);
	DUK_HSTRING_SET_HASH(res, strhash);

	DUK_ASSERT(!DUK_HSTRING_HAS_ARRIDX(res));
#if defined(DUK_USE_HSTRING_ARRIDX)
	res->arridx = duk_js_to_arrayindex_string(data, blen);
	if (res->arridx != DUK_HSTRING_NO_ARRAY_INDEX) {
#else
	dummy = duk_js_to_arrayindex_string(data, blen);
	if (dummy != DUK_HSTRING_NO_ARRAY_INDEX) {
#endif
		/* Array index strings cannot be symbol strings,
		 * and they're always pure ASCII so blen == clen.
		 */
		DUK_HSTRING_SET_ARRIDX(res);
		DUK_HSTRING_SET_ASCII(res);
		DUK_ASSERT(duk_unicode_unvalidated_utf8_length(data, (duk_size_t) blen) == blen);
	} else {
		/* Because 'data' is NUL-terminated, we don't need a
		 * blen > 0 check here.  For NUL (0x00) the symbol
		 * checks will be false.
		 */
		if (DUK_UNLIKELY(data[0] >= 0x80U)) {
			if (data[0] <= 0x81) {
				DUK_HSTRING_SET_SYMBOL(res);
			} else if (data[0] == 0x82U || data[0] == 0xffU) {
				DUK_HSTRING_SET_HIDDEN(res);
				DUK_HSTRING_SET_SYMBOL(res);
			}
		}

		/* Using an explicit 'ASCII' flag has larger footprint (one call site
		 * only) but is quite useful for the case when there's no explicit
		 * 'clen' in duk_hstring.
		 *
		 * The flag is set lazily for RAM strings.
		 */
		DUK_ASSERT(!DUK_HSTRING_HAS_ASCII(res));

#if defined(DUK_USE_HSTRING_LAZY_CLEN)
		/* Charlen initialized to 0, updated on-the-fly. */
#else
		duk_hstring_init_charlen(res);  /* Also sets ASCII flag. */
#endif
	}

	DUK_DDD(DUK_DDDPRINT("interned string, hash=0x%08lx, blen=%ld, has_arridx=%ld, has_extdata=%ld",
	                     (unsigned long) DUK_HSTRING_GET_HASH(res),
	                     (long) DUK_HSTRING_GET_BYTELEN(res),
	                     (long) (DUK_HSTRING_HAS_ARRIDX(res) ? 1 : 0),
	                     (long) (DUK_HSTRING_HAS_EXTDATA(res) ? 1 : 0)));

	DUK_ASSERT(res != NULL);
	return res;

 alloc_error:
	return NULL;
}

/*
 *  Grow strtable allocation in-place.
 */

#if defined(DUK__STRTAB_RESIZE_CHECK)
DUK_LOCAL void duk__strtable_grow_inplace(duk_heap *heap) {
	duk_uint32_t new_st_size;
	duk_uint32_t old_st_size;
	duk_uint32_t i;
	duk_hstring *h;
	duk_hstring *next;
	duk_hstring *prev;
#if defined(DUK_USE_STRTAB_PTRCOMP)
	duk_uint16_t *new_ptr;
	duk_uint16_t *new_ptr_high;
#else
	duk_hstring **new_ptr;
	duk_hstring **new_ptr_high;
#endif

	DUK_DD(DUK_DDPRINT("grow in-place: %lu -> %lu", (unsigned long) heap->st_size, (unsigned long) heap->st_size * 2));

	DUK_ASSERT(heap != NULL);
	DUK_ASSERT(heap->st_resizing == 1);
	DUK_ASSERT(heap->st_size >= 2);
	DUK_ASSERT((heap->st_size & (heap->st_size - 1)) == 0);  /* 2^N */
	DUK_ASSERT(DUK__GET_STRTABLE(heap) != NULL);

	DUK_STATS_INC(heap, stats_strtab_resize_grow);

	new_st_size = heap->st_size << 1U;
	DUK_ASSERT(new_st_size > heap->st_size);  /* No overflow. */

	/* Reallocate the strtable first and then work in-place to rehash
	 * strings.  We don't need an indirect allocation here: even if GC
	 * is triggered to satisfy the allocation, recursive strtable resize
	 * is prevented by flags.  This is also why we don't need to use
	 * DUK_REALLOC_INDIRECT().
	 */

#if defined(DUK_USE_STRTAB_PTRCOMP)
	new_ptr = (duk_uint16_t *) DUK_REALLOC(heap, heap->strtable16, sizeof(duk_uint16_t) * new_st_size);
#else
	new_ptr = (duk_hstring **) DUK_REALLOC(heap, heap->strtable, sizeof(duk_hstring *) * new_st_size);
#endif
	if (DUK_UNLIKELY(new_ptr == NULL)) {
		/* If realloc fails we can continue normally: the string table
		 * won't "fill up" although chains will gradually get longer.
		 * When string insertions continue, we'll quite soon try again
		 * with no special handling.
		 */
		DUK_D(DUK_DPRINT("string table grow failed, ignoring"));
		return;
	}
#if defined(DUK_USE_STRTAB_PTRCOMP)
	heap->strtable16 = new_ptr;
#else
	heap->strtable = new_ptr;
#endif

	/* Rehash a single bucket into two separate ones.  When we grow
	 * by x2 the highest 'new' bit determines whether a string remains
	 * in its old position (bit is 0) or goes to a new one (bit is 1).
	 */

	old_st_size = heap->st_size;
	new_ptr_high = new_ptr + old_st_size;
	for (i = 0; i < old_st_size; i++) {
		duk_hstring *new_root;
		duk_hstring *new_root_high;

		h = DUK__HEAPPTR_DEC16(heap, new_ptr[i]);
		new_root = h;
		new_root_high = NULL;

		prev = NULL;
		while (h != NULL) {
			duk_uint32_t mask;

			DUK_ASSERT((DUK_HSTRING_GET_HASH(h) & heap->st_mask) == i);
			next = h->hdr.h_next;

			/* Example: if previous size was 256, previous mask is 0xFF
			 * and size is 0x100 which corresponds to the new bit that
			 * comes into play.
			 */
			DUK_ASSERT(heap->st_mask == old_st_size - 1);
			mask = old_st_size;
			if (DUK_HSTRING_GET_HASH(h) & mask) {
				if (prev != NULL) {
					prev->hdr.h_next = h->hdr.h_next;
				} else {
					DUK_ASSERT(h == new_root);
					new_root = h->hdr.h_next;
				}

				h->hdr.h_next = new_root_high;
				new_root_high = h;
			} else {
				prev = h;
			}
			h = next;
		}

		new_ptr[i] = DUK__HEAPPTR_ENC16(heap, new_root);
		new_ptr_high[i] = DUK__HEAPPTR_ENC16(heap, new_root_high);
	}

	heap->st_size = new_st_size;
	heap->st_mask = new_st_size - 1;

#if defined(DUK_USE_ASSERTIONS)
	duk__strtable_assert_checks(heap);
#endif
}
#endif  /* DUK__STRTAB_RESIZE_CHECK */

/*
 *  Shrink strtable allocation in-place.
 */

#if defined(DUK__STRTAB_RESIZE_CHECK)
DUK_LOCAL void duk__strtable_shrink_inplace(duk_heap *heap) {
	duk_uint32_t new_st_size;
	duk_uint32_t i;
	duk_hstring *h;
	duk_hstring *other;
	duk_hstring *root;
#if defined(DUK_USE_STRTAB_PTRCOMP)
	duk_uint16_t *old_ptr;
	duk_uint16_t *old_ptr_high;
	duk_uint16_t *new_ptr;
#else
	duk_hstring **old_ptr;
	duk_hstring **old_ptr_high;
	duk_hstring **new_ptr;
#endif

	DUK_DD(DUK_DDPRINT("shrink in-place: %lu -> %lu", (unsigned long) heap->st_size, (unsigned long) heap->st_size / 2));

	DUK_ASSERT(heap != NULL);
	DUK_ASSERT(heap->st_resizing == 1);
	DUK_ASSERT(heap->st_size >= 2);
	DUK_ASSERT((heap->st_size & (heap->st_size - 1)) == 0);  /* 2^N */
	DUK_ASSERT(DUK__GET_STRTABLE(heap) != NULL);

	DUK_STATS_INC(heap, stats_strtab_resize_shrink);

	new_st_size = heap->st_size >> 1U;

	/* Combine two buckets into a single one.  When we shrink, one hash
	 * bit (highest) disappears.
	 */
	old_ptr = DUK__GET_STRTABLE(heap);
	old_ptr_high = old_ptr + new_st_size;
	for (i = 0; i < new_st_size; i++) {
		h = DUK__HEAPPTR_DEC16(heap, old_ptr[i]);
		other = DUK__HEAPPTR_DEC16(heap, old_ptr_high[i]);

		if (h == NULL) {
			/* First chain is empty, so use second one as is. */
			root = other;
		} else {
			/* Find end of first chain, and link in the second. */
			root = h;
			while (h->hdr.h_next != NULL) {
				h = h->hdr.h_next;
			}
			h->hdr.h_next = other;
		}

		old_ptr[i] = DUK__HEAPPTR_ENC16(heap, root);
	}

	heap->st_size = new_st_size;
	heap->st_mask = new_st_size - 1;

	/* The strtable is now consistent and we can realloc safely.  Even
	 * if side effects cause string interning or removal the strtable
	 * updates are safe.  Recursive resize has been prevented by caller.
	 * This is also why we don't need to use DUK_REALLOC_INDIRECT().
	 *
	 * We assume a realloc() to a smaller size is guaranteed to succeed.
	 * It would be relatively straightforward to handle the error by
	 * essentially performing a "grow" step to recover.
	 */

#if defined(DUK_USE_STRTAB_PTRCOMP)
	new_ptr = (duk_uint16_t *) DUK_REALLOC(heap, heap->strtable16, sizeof(duk_uint16_t) * new_st_size);
	DUK_ASSERT(new_ptr != NULL);
	heap->strtable16 = new_ptr;
#else
	new_ptr = (duk_hstring **) DUK_REALLOC(heap, heap->strtable, sizeof(duk_hstring *) * new_st_size);
	DUK_ASSERT(new_ptr != NULL);
	heap->strtable = new_ptr;
#endif

#if defined(DUK_USE_ASSERTIONS)
	duk__strtable_assert_checks(heap);
#endif
}
#endif  /* DUK__STRTAB_RESIZE_CHECK */

/*
 *  Grow/shrink check.
 */

#if defined(DUK__STRTAB_RESIZE_CHECK)
DUK_LOCAL DUK_COLD DUK_NOINLINE void duk__strtable_resize_check(duk_heap *heap) {
	duk_uint32_t load_factor;  /* fixed point */

	DUK_ASSERT(heap != NULL);
#if defined(DUK_USE_STRTAB_PTRCOMP)
	DUK_ASSERT(heap->strtable16 != NULL);
#else
	DUK_ASSERT(heap->strtable != NULL);
#endif

	DUK_STATS_INC(heap, stats_strtab_resize_check);

	/* Prevent recursive resizing. */
	if (DUK_UNLIKELY(heap->st_resizing != 0U)) {
		DUK_D(DUK_DPRINT("prevent recursive strtable resize"));
		return;
	}

	heap->st_resizing = 1;

	DUK_ASSERT(heap->st_size >= 16U);
	DUK_ASSERT((heap->st_size >> 4U) >= 1);
	load_factor = heap->st_count / (heap->st_size >> 4U);

	DUK_DD(DUK_DDPRINT("resize check string table: size=%lu, count=%lu, load_factor=%lu (fixed point .4; float %lf)",
	                   (unsigned long) heap->st_size, (unsigned long) heap->st_count,
	                   (unsigned long) load_factor,
	                   (double) heap->st_count / (double) heap->st_size));

	if (load_factor >= DUK_USE_STRTAB_GROW_LIMIT) {
		if (heap->st_size >= DUK_USE_STRTAB_MAXSIZE) {
			DUK_DD(DUK_DDPRINT("want to grow strtable (based on load factor) but already maximum size"));
		} else {
			DUK_D(DUK_DPRINT("grow string table: %lu -> %lu", (unsigned long) heap->st_size, (unsigned long) heap->st_size * 2));
#if defined(DUK_USE_DEBUG)
			duk_heap_strtable_dump(heap);
#endif
			duk__strtable_grow_inplace(heap);
		}
	} else if (load_factor <= DUK_USE_STRTAB_SHRINK_LIMIT) {
		if (heap->st_size <= DUK_USE_STRTAB_MINSIZE) {
			DUK_DD(DUK_DDPRINT("want to shrink strtable (based on load factor) but already minimum size"));
		} else {
			DUK_D(DUK_DPRINT("shrink string table: %lu -> %lu", (unsigned long) heap->st_size, (unsigned long) heap->st_size / 2));
#if defined(DUK_USE_DEBUG)
			duk_heap_strtable_dump(heap);
#endif
			duk__strtable_shrink_inplace(heap);
		}
	} else {
		DUK_DD(DUK_DDPRINT("no need for strtable resize"));
	}

	heap->st_resizing = 0;
}
#endif  /* DUK__STRTAB_RESIZE_CHECK */

/*
 *  Torture grow/shrink: unconditionally grow and shrink back.
 */

#if defined(DUK_USE_STRTAB_TORTURE) && defined(DUK__STRTAB_RESIZE_CHECK)
DUK_LOCAL void duk__strtable_resize_torture(duk_heap *heap) {
	duk_uint32_t old_st_size;

	DUK_ASSERT(heap != NULL);

	old_st_size = heap->st_size;
	if (old_st_size >= DUK_USE_STRTAB_MAXSIZE) {
		return;
	}

	heap->st_resizing = 1;
	duk__strtable_grow_inplace(heap);
	if (heap->st_size > old_st_size) {
		duk__strtable_shrink_inplace(heap);
	}
	heap->st_resizing = 0;
}
#endif  /* DUK_USE_STRTAB_TORTURE && DUK__STRTAB_RESIZE_CHECK */

/*
 *  Raw intern; string already checked not to be present.
 */

DUK_LOCAL duk_hstring *duk__strtable_do_intern(duk_heap *heap, const duk_uint8_t *str, duk_uint32_t blen, duk_uint32_t strhash) {
	duk_hstring *res;
	const duk_uint8_t *extdata;
#if defined(DUK_USE_STRTAB_PTRCOMP)
	duk_uint16_t *slot;
#else
	duk_hstring **slot;
#endif

	DUK_DDD(DUK_DDDPRINT("do_intern: heap=%p, str=%p, blen=%lu, strhash=%lx, st_size=%lu, st_count=%lu, load=%lf",
	                     (void *) heap, (const void *) str, (unsigned long) blen, (unsigned long) strhash,
	                     (unsigned long) heap->st_size, (unsigned long) heap->st_count,
	                     (double) heap->st_count / (double) heap->st_size));

	DUK_ASSERT(heap != NULL);

	/* Prevent any side effects on the string table and the caller provided
	 * str/blen arguments while interning is in progress.  For example, if
	 * the caller provided str/blen from a dynamic buffer, a finalizer
	 * might resize or modify that dynamic buffer, invalidating the call
	 * arguments.
	 *
	 * While finalizers must be prevented, mark-and-sweep itself is fine.
	 * Recursive string table resize is prevented explicitly here.
	 */

	heap->pf_prevent_count++;
	DUK_ASSERT(heap->pf_prevent_count != 0);  /* Wrap. */

#if defined(DUK_USE_STRTAB_TORTURE) && defined(DUK__STRTAB_RESIZE_CHECK)
	duk__strtable_resize_torture(heap);
#endif

	/* String table grow/shrink check.  Because of chaining (and no
	 * accumulation issues as with hash probe chains and DELETED
	 * markers) there's never a mandatory need to resize right now.
	 * Check for the resize only periodically, based on st_count
	 * bit pattern.  Because string table removal doesn't do a shrink
	 * check, we do that also here.
	 *
	 * Do the resize and possible grow/shrink before the new duk_hstring
	 * has been allocated.  Otherwise we may trigger a GC when the result
	 * duk_hstring is not yet strongly referenced.
	 */

#if defined(DUK__STRTAB_RESIZE_CHECK)
	if (DUK_UNLIKELY((heap->st_count & DUK_USE_STRTAB_RESIZE_CHECK_MASK) == 0)) {
		duk__strtable_resize_check(heap);
	}
#endif

	/* External string check (low memory optimization). */

#if defined(DUK_USE_HSTRING_EXTDATA) && defined(DUK_USE_EXTSTR_INTERN_CHECK)
	extdata = (const duk_uint8_t *) DUK_USE_EXTSTR_INTERN_CHECK(heap->heap_udata, (void *) DUK_LOSE_CONST(str), (duk_size_t) blen);
#else
	extdata = (const duk_uint8_t *) NULL;
#endif

	/* Allocate and initialize string, not yet linked.  This may cause a
	 * GC which may cause other strings to be interned and inserted into
	 * the string table before we insert our string.  Finalizer execution
	 * is disabled intentionally to avoid a finalizer from e.g. resizing
	 * a buffer used as a data area for 'str'.
	 */

	res = duk__strtable_alloc_hstring(heap, str, blen, strhash, extdata);

	/* Allow side effects again: GC must be avoided until duk_hstring
	 * result (if successful) has been INCREF'd.
	 */
	DUK_ASSERT(heap->pf_prevent_count > 0);
	heap->pf_prevent_count--;

	/* Alloc error handling. */

	if (DUK_UNLIKELY(res == NULL)) {
#if defined(DUK_USE_HSTRING_EXTDATA) && defined(DUK_USE_EXTSTR_INTERN_CHECK)
		if (extdata != NULL) {
			DUK_USE_EXTSTR_FREE(heap->heap_udata, (const void *) extdata);
		}
#endif
		return NULL;
	}

	/* Insert into string table. */

#if defined(DUK_USE_STRTAB_PTRCOMP)
	slot = heap->strtable16 + (strhash & heap->st_mask);
#else
	slot = heap->strtable + (strhash & heap->st_mask);
#endif
	DUK_ASSERT(res->hdr.h_next == NULL);  /* This is the case now, but unnecessary zeroing/NULLing. */
	res->hdr.h_next = DUK__HEAPPTR_DEC16(heap, *slot);
	*slot = DUK__HEAPPTR_ENC16(heap, res);

	/* Update string count only for successful inserts. */

#if defined(DUK__STRTAB_RESIZE_CHECK)
	heap->st_count++;
#endif

	/* The duk_hstring is in the string table but is not yet strongly
	 * reachable.  Calling code MUST NOT make any allocations or other
	 * side effects before the duk_hstring has been INCREF'd and made
	 * reachable.
	 */

	return res;
}

/*
 *  Intern a string from str/blen, returning either an existing duk_hstring
 *  or adding a new one into the string table.  The input string does -not-
 *  need to be NUL terminated.
 *
 *  The input 'str' argument may point to a Duktape managed data area such as
 *  the data area of a dynamic buffer.  It's crucial to avoid any side effects
 *  that might affect the data area (e.g. resize the dynamic buffer, or write
 *  to the buffer) before the string is fully interned.
 */

#if defined(DUK_USE_ROM_STRINGS)
DUK_LOCAL duk_hstring *duk__strtab_romstring_lookup(duk_heap *heap, const duk_uint8_t *str, duk_size_t blen, duk_uint32_t strhash) {
	duk_size_t lookup_hash;
	duk_hstring *curr;

	DUK_ASSERT(heap != NULL);
	DUK_UNREF(heap);

	lookup_hash = (blen << 4);
	if (blen > 0) {
		lookup_hash += str[0];
	}
	lookup_hash &= 0xff;

	curr = (duk_hstring *) DUK_LOSE_CONST(duk_rom_strings_lookup[lookup_hash]);
	while (curr != NULL) {
		/* Unsafe memcmp() because for zero blen, str may be NULL. */
		if (strhash == DUK_HSTRING_GET_HASH(curr) &&
		    blen == DUK_HSTRING_GET_BYTELEN(curr) &&
		    duk_memcmp_unsafe((const void *) str, (const void *) DUK_HSTRING_GET_DATA(curr), blen) == 0) {
			DUK_DDD(DUK_DDDPRINT("intern check: rom string: %!O, computed hash 0x%08lx, rom hash 0x%08lx",
			                     curr, (unsigned long) strhash, (unsigned long) DUK_HSTRING_GET_HASH(curr)));
			return curr;
		}
		curr = curr->hdr.h_next;
	}

	return NULL;
}
#endif  /* DUK_USE_ROM_STRINGS */

DUK_INTERNAL duk_hstring *duk_heap_strtable_intern(duk_heap *heap, const duk_uint8_t *str, duk_uint32_t blen) {
	duk_uint32_t strhash;
	duk_hstring *h;

	DUK_DDD(DUK_DDDPRINT("intern check: heap=%p, str=%p, blen=%lu", (void *) heap, (const void *) str, (unsigned long) blen));

	/* Preliminaries. */

	/* XXX: maybe just require 'str != NULL' even for zero size? */
	DUK_ASSERT(heap != NULL);
	DUK_ASSERT(blen == 0 || str != NULL);
	DUK_ASSERT(blen <= DUK_HSTRING_MAX_BYTELEN);  /* Caller is responsible for ensuring this. */
	strhash = duk_heap_hashstring(heap, str, (duk_size_t) blen);

	/* String table lookup. */

	DUK_ASSERT(DUK__GET_STRTABLE(heap) != NULL);
	DUK_ASSERT(heap->st_size > 0);
	DUK_ASSERT(heap->st_size == heap->st_mask + 1);
#if defined(DUK_USE_STRTAB_PTRCOMP)
	h = DUK__HEAPPTR_DEC16(heap, heap->strtable16[strhash & heap->st_mask]);
#else
	h = heap->strtable[strhash & heap->st_mask];
#endif
	while (h != NULL) {
		if (DUK_HSTRING_GET_HASH(h) == strhash &&
		    DUK_HSTRING_GET_BYTELEN(h) == blen &&
		    duk_memcmp_unsafe((const void *) str, (const void *) DUK_HSTRING_GET_DATA(h), (size_t) blen) == 0) {
			/* Found existing entry. */
			DUK_STATS_INC(heap, stats_strtab_intern_hit);
			return h;
		}
		h = h->hdr.h_next;
	}

	/* ROM table lookup.  Because this lookup is slower, do it only after
	 * RAM lookup.  This works because no ROM string is ever interned into
	 * the RAM string table.
	 */

#if defined(DUK_USE_ROM_STRINGS)
	h = duk__strtab_romstring_lookup(heap, str, blen, strhash);
	if (h != NULL) {
		DUK_STATS_INC(heap, stats_strtab_intern_hit);
		return h;
	}
#endif

	/* Not found in string table; insert. */

	DUK_STATS_INC(heap, stats_strtab_intern_miss);
	h = duk__strtable_do_intern(heap, str, blen, strhash);
	return h;  /* may be NULL */
}

/*
 *  Intern a string from u32.
 */

/* XXX: Could arrange some special handling because we know that the result
 * will have an arridx flag and an ASCII flag, won't need a clen check, etc.
 */

DUK_INTERNAL duk_hstring *duk_heap_strtable_intern_u32(duk_heap *heap, duk_uint32_t val) {
	duk_uint8_t buf[DUK__STRTAB_U32_MAX_STRLEN];
	duk_uint8_t *p;

	DUK_ASSERT(heap != NULL);

	/* This is smaller and faster than a %lu sprintf. */
	p = buf + sizeof(buf);
	do {
		p--;
		*p = duk_lc_digits[val % 10];
		val = val / 10;
	} while (val != 0);  /* For val == 0, emit exactly one '0'. */
	DUK_ASSERT(p >= buf);

	return duk_heap_strtable_intern(heap, (const duk_uint8_t *) p, (duk_uint32_t) ((buf + sizeof(buf)) - p));
}

/*
 *  Checked convenience variants.
 *
 *  XXX: Because the main use case is for the checked variants, make them the
 *  main functionality and provide a safe variant separately (it is only needed
 *  during heap init).  The problem with that is that longjmp state and error
 *  creation must already be possible to throw.
 */

DUK_INTERNAL duk_hstring *duk_heap_strtable_intern_checked(duk_hthread *thr, const duk_uint8_t *str, duk_uint32_t blen) {
	duk_hstring *res;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(thr->heap != NULL);
	DUK_ASSERT(blen == 0 || str != NULL);

	res = duk_heap_strtable_intern(thr->heap, str, blen);
	if (DUK_UNLIKELY(res == NULL)) {
		DUK_ERROR_ALLOC_FAILED(thr);
		DUK_WO_NORETURN(return NULL;);
	}
	return res;
}

#if defined(DUK_USE_LITCACHE_SIZE)
DUK_LOCAL duk_uint_t duk__strtable_litcache_key(const duk_uint8_t *str, duk_uint32_t blen) {
	duk_uintptr_t key;

	DUK_ASSERT(DUK_USE_LITCACHE_SIZE > 0);
	DUK_ASSERT(DUK_IS_POWER_OF_TWO((duk_uint_t) DUK_USE_LITCACHE_SIZE));

	key = (duk_uintptr_t) blen ^ (duk_uintptr_t) str;
	key &= (duk_uintptr_t) (DUK_USE_LITCACHE_SIZE - 1);  /* Assumes size is power of 2. */
	/* Due to masking, cast is in 32-bit range. */
	DUK_ASSERT(key <= DUK_UINT_MAX);
	return (duk_uint_t) key;
}

DUK_INTERNAL duk_hstring *duk_heap_strtable_intern_literal_checked(duk_hthread *thr, const duk_uint8_t *str, duk_uint32_t blen) {
	duk_uint_t key;
	duk_litcache_entry *ent;
	duk_hstring *h;

	/* Fast path check: literal exists in literal cache. */
	key = duk__strtable_litcache_key(str, blen);
	ent = thr->heap->litcache + key;
	if (ent->addr == str) {
		DUK_DD(DUK_DDPRINT("intern check for cached, pinned literal: str=%p, blen=%ld -> duk_hstring %!O",
		                   (const void *) str, (long) blen, (duk_heaphdr *) ent->h));
		DUK_ASSERT(ent->h != NULL);
		DUK_ASSERT(DUK_HSTRING_HAS_PINNED_LITERAL(ent->h));
		DUK_STATS_INC(thr->heap, stats_strtab_litcache_hit);
		return ent->h;
	}

	/* Intern and update (overwrite) cache entry. */
	h = duk_heap_strtable_intern_checked(thr, str, blen);
	ent->addr = str;
	ent->h = h;
	DUK_STATS_INC(thr->heap, stats_strtab_litcache_miss);

	/* Pin the duk_hstring until the next mark-and-sweep.  This means
	 * litcache entries don't need to be invalidated until the next
	 * mark-and-sweep as their target duk_hstring is not freed before
	 * the mark-and-sweep happens.  The pin remains even if the literal
	 * cache entry is overwritten, and is still useful to avoid string
	 * table traffic.
	 */
	if (!DUK_HSTRING_HAS_PINNED_LITERAL(h)) {
		DUK_DD(DUK_DDPRINT("pin duk_hstring because it is a literal: %!O", (duk_heaphdr *) h));
		DUK_ASSERT(!DUK_HEAPHDR_HAS_READONLY((duk_heaphdr *) h));
		DUK_HSTRING_INCREF(thr, h);
		DUK_HSTRING_SET_PINNED_LITERAL(h);
		DUK_STATS_INC(thr->heap, stats_strtab_litcache_pin);
	}

	return h;
}
#endif  /* DUK_USE_LITCACHE_SIZE */

DUK_INTERNAL duk_hstring *duk_heap_strtable_intern_u32_checked(duk_hthread *thr, duk_uint32_t val) {
	duk_hstring *res;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(thr->heap != NULL);

	res = duk_heap_strtable_intern_u32(thr->heap, val);
	if (DUK_UNLIKELY(res == NULL)) {
		DUK_ERROR_ALLOC_FAILED(thr);
		DUK_WO_NORETURN(return NULL;);
	}
	return res;
}

/*
 *  Remove (unlink) a string from the string table.
 *
 *  Just unlinks the duk_hstring, leaving link pointers as garbage.
 *  Caller must free the string itself.
 */

#if defined(DUK_USE_REFERENCE_COUNTING)
/* Unlink without a 'prev' pointer. */
DUK_INTERNAL void duk_heap_strtable_unlink(duk_heap *heap, duk_hstring *h) {
#if defined(DUK_USE_STRTAB_PTRCOMP)
	duk_uint16_t *slot;
#else
	duk_hstring **slot;
#endif
	duk_hstring *other;
	duk_hstring *prev;

	DUK_DDD(DUK_DDDPRINT("remove: heap=%p, h=%p, blen=%lu, strhash=%lx",
	                     (void *) heap, (void *) h,
	                     (unsigned long) (h != NULL ? DUK_HSTRING_GET_BYTELEN(h) : 0),
	                     (unsigned long) (h != NULL ? DUK_HSTRING_GET_HASH(h) : 0)));

	DUK_ASSERT(heap != NULL);
	DUK_ASSERT(h != NULL);

#if defined(DUK__STRTAB_RESIZE_CHECK)
	DUK_ASSERT(heap->st_count > 0);
	heap->st_count--;
#endif

#if defined(DUK_USE_STRTAB_PTRCOMP)
	slot = heap->strtable16 + (DUK_HSTRING_GET_HASH(h) & heap->st_mask);
#else
	slot = heap->strtable + (DUK_HSTRING_GET_HASH(h) & heap->st_mask);
#endif
	other = DUK__HEAPPTR_DEC16(heap, *slot);
	DUK_ASSERT(other != NULL);  /* At least argument string is in the chain. */

	prev = NULL;
	while (other != h) {
		prev = other;
		other = other->hdr.h_next;
		DUK_ASSERT(other != NULL);  /* We'll eventually find 'h'. */
	}
	if (prev != NULL) {
		/* Middle of list. */
		prev->hdr.h_next = h->hdr.h_next;
	} else {
		/* Head of list. */
		*slot = DUK__HEAPPTR_ENC16(heap, h->hdr.h_next);
	}

	/* There's no resize check on a string free.  The next string
	 * intern will do one.
	 */
}
#endif  /* DUK_USE_REFERENCE_COUNTING */

/* Unlink with a 'prev' pointer. */
DUK_INTERNAL void duk_heap_strtable_unlink_prev(duk_heap *heap, duk_hstring *h, duk_hstring *prev) {
#if defined(DUK_USE_STRTAB_PTRCOMP)
	duk_uint16_t *slot;
#else
	duk_hstring **slot;
#endif

	DUK_DDD(DUK_DDDPRINT("remove: heap=%p, prev=%p, h=%p, blen=%lu, strhash=%lx",
	                     (void *) heap, (void *) prev, (void *) h,
	                     (unsigned long) (h != NULL ? DUK_HSTRING_GET_BYTELEN(h) : 0),
	                     (unsigned long) (h != NULL ? DUK_HSTRING_GET_HASH(h) : 0)));

	DUK_ASSERT(heap != NULL);
	DUK_ASSERT(h != NULL);
	DUK_ASSERT(prev == NULL || prev->hdr.h_next == h);

#if defined(DUK__STRTAB_RESIZE_CHECK)
	DUK_ASSERT(heap->st_count > 0);
	heap->st_count--;
#endif

	if (prev != NULL) {
		/* Middle of list. */
		prev->hdr.h_next = h->hdr.h_next;
	} else {
		/* Head of list. */
#if defined(DUK_USE_STRTAB_PTRCOMP)
		slot = heap->strtable16 + (DUK_HSTRING_GET_HASH(h) & heap->st_mask);
#else
		slot = heap->strtable + (DUK_HSTRING_GET_HASH(h) & heap->st_mask);
#endif
		DUK_ASSERT(DUK__HEAPPTR_DEC16(heap, *slot) == h);
		*slot = DUK__HEAPPTR_ENC16(heap, h->hdr.h_next);
	}
}

/*
 *  Force string table resize check in mark-and-sweep.
 */

DUK_INTERNAL void duk_heap_strtable_force_resize(duk_heap *heap) {
	/* Does only one grow/shrink step if needed.  The heap->st_resizing
	 * flag protects against recursive resizing.
	 */

	DUK_ASSERT(heap != NULL);
	DUK_UNREF(heap);

#if defined(DUK__STRTAB_RESIZE_CHECK)
#if defined(DUK_USE_STRTAB_PTRCOMP)
	if (heap->strtable16 != NULL) {
#else
	if (heap->strtable != NULL) {
#endif
		duk__strtable_resize_check(heap);
	}
#endif
}

/*
 *  Free strings in the string table and the string table itself.
 */

DUK_INTERNAL void duk_heap_strtable_free(duk_heap *heap) {
#if defined(DUK_USE_STRTAB_PTRCOMP)
	duk_uint16_t *strtable;
	duk_uint16_t *st;
#else
	duk_hstring **strtable;
	duk_hstring **st;
#endif
	duk_hstring *h;

	DUK_ASSERT(heap != NULL);

#if defined(DUK_USE_ASSERTIONS)
	duk__strtable_assert_checks(heap);
#endif

	/* Strtable can be NULL if heap init fails.  However, in that case
	 * heap->st_size is 0, so strtable == strtable_end and we skip the
	 * loop without a special check.
	 */
	strtable = DUK__GET_STRTABLE(heap);
	st = strtable + heap->st_size;
	DUK_ASSERT(strtable != NULL || heap->st_size == 0);

	while (strtable != st) {
		--st;
		h = DUK__HEAPPTR_DEC16(heap, *st);
		while (h) {
			duk_hstring *h_next;
			h_next = h->hdr.h_next;

			/* Strings may have inner refs (extdata) in some cases. */
			duk_free_hstring(heap, h);

			h = h_next;
		}
	}

	DUK_FREE(heap, strtable);
}

/* automatic undefs */
#undef DUK__GET_STRTABLE
#undef DUK__HEAPPTR_DEC16
#undef DUK__HEAPPTR_ENC16
#undef DUK__STRTAB_U32_MAX_STRLEN
/*
 *  duk_heaphdr assertion helpers
 */

/* #include duk_internal.h -> already included */

#if defined(DUK_USE_ASSERTIONS)

#if defined(DUK_USE_DOUBLE_LINKED_HEAP)
DUK_INTERNAL void duk_heaphdr_assert_links(duk_heap *heap, duk_heaphdr *h) {
	DUK_UNREF(heap);
	if (h != NULL) {
		duk_heaphdr *h_prev, *h_next;
		h_prev = DUK_HEAPHDR_GET_PREV(heap, h);
		h_next = DUK_HEAPHDR_GET_NEXT(heap, h);
		DUK_ASSERT(h_prev == NULL || (DUK_HEAPHDR_GET_NEXT(heap, h_prev) == h));
		DUK_ASSERT(h_next == NULL || (DUK_HEAPHDR_GET_PREV(heap, h_next) == h));
	}
}
#else
DUK_INTERNAL void duk_heaphdr_assert_links(duk_heap *heap, duk_heaphdr *h) {
	DUK_UNREF(heap);
	DUK_UNREF(h);
}
#endif

DUK_INTERNAL void duk_heaphdr_assert_valid(duk_heaphdr *h) {
	DUK_ASSERT(h != NULL);
	DUK_ASSERT(DUK_HEAPHDR_HTYPE_VALID(h));
}

/* Assert validity of a heaphdr, including all subclasses. */
DUK_INTERNAL void duk_heaphdr_assert_valid_subclassed(duk_heaphdr *h) {
	switch (DUK_HEAPHDR_GET_TYPE(h)) {
	case DUK_HTYPE_OBJECT: {
		duk_hobject *h_obj = (duk_hobject *) h;
		DUK_HOBJECT_ASSERT_VALID(h_obj);
		if (DUK_HOBJECT_IS_COMPFUNC(h_obj)) {
			DUK_HCOMPFUNC_ASSERT_VALID((duk_hcompfunc *) h_obj);
		} else if (DUK_HOBJECT_IS_NATFUNC(h_obj)) {
			DUK_HNATFUNC_ASSERT_VALID((duk_hnatfunc *) h_obj);
		} else if (DUK_HOBJECT_IS_DECENV(h_obj)) {
			DUK_HDECENV_ASSERT_VALID((duk_hdecenv *) h_obj);
		} else if (DUK_HOBJECT_IS_OBJENV(h_obj)) {
			DUK_HOBJENV_ASSERT_VALID((duk_hobjenv *) h_obj);
		} else if (DUK_HOBJECT_IS_BUFOBJ(h_obj)) {
#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
			DUK_HBUFOBJ_ASSERT_VALID((duk_hbufobj *) h_obj);
#endif
		} else if (DUK_HOBJECT_IS_BOUNDFUNC(h_obj)) {
			DUK_HBOUNDFUNC_ASSERT_VALID((duk_hboundfunc *) h_obj);
		} else if (DUK_HOBJECT_IS_PROXY(h_obj)) {
			DUK_HPROXY_ASSERT_VALID((duk_hproxy *) h_obj);
		} else if (DUK_HOBJECT_IS_THREAD(h_obj)) {
			DUK_HTHREAD_ASSERT_VALID((duk_hthread *) h_obj);
		} else {
			/* Just a plain object. */
			;
		}
		break;
	}
	case DUK_HTYPE_STRING: {
		duk_hstring *h_str = (duk_hstring *) h;
		DUK_HSTRING_ASSERT_VALID(h_str);
		break;
	}
	case DUK_HTYPE_BUFFER: {
		duk_hbuffer *h_buf = (duk_hbuffer *) h;
		DUK_HBUFFER_ASSERT_VALID(h_buf);
		break;
	}
	default: {
		DUK_ASSERT(0);
	}
	}
}

#endif  /* DUK_USE_ASSERTIONS */
/*
 *  Hobject allocation.
 *
 *  Provides primitive allocation functions for all object types (plain object,
 *  compiled function, native function, thread).  The object return is not yet
 *  in "heap allocated" list and has a refcount of zero, so caller must careful.
 */

/* XXX: In most cases there's no need for plain allocation without pushing
 * to the value stack.  Maybe rework contract?
 */

/* #include duk_internal.h -> already included */

/*
 *  Helpers.
 */

DUK_LOCAL void duk__init_object_parts(duk_heap *heap, duk_uint_t hobject_flags, duk_hobject *obj) {
	DUK_ASSERT(obj != NULL);
	/* Zeroed by caller. */

	obj->hdr.h_flags = hobject_flags | DUK_HTYPE_OBJECT;
	DUK_ASSERT(DUK_HEAPHDR_GET_TYPE(&obj->hdr) == DUK_HTYPE_OBJECT);  /* Assume zero shift. */

#if defined(DUK_USE_EXPLICIT_NULL_INIT)
	DUK_HOBJECT_SET_PROTOTYPE(heap, obj, NULL);
	DUK_HOBJECT_SET_PROPS(heap, obj, NULL);
#endif
#if defined(DUK_USE_HEAPPTR16)
	/* Zero encoded pointer is required to match NULL. */
	DUK_HEAPHDR_SET_NEXT(heap, &obj->hdr, NULL);
#if defined(DUK_USE_DOUBLE_LINKED_HEAP)
	DUK_HEAPHDR_SET_PREV(heap, &obj->hdr, NULL);
#endif
#endif
	DUK_HEAPHDR_ASSERT_LINKS(heap, &obj->hdr);
	DUK_HEAP_INSERT_INTO_HEAP_ALLOCATED(heap, &obj->hdr);

	/* obj->props is intentionally left as NULL, and duk_hobject_props.c must deal
	 * with this properly.  This is intentional: empty objects consume a minimum
	 * amount of memory.  Further, an initial allocation might fail and cause
	 * 'obj' to "leak" (require a mark-and-sweep) since it is not reachable yet.
	 */
}

DUK_LOCAL void *duk__hobject_alloc_init(duk_hthread *thr, duk_uint_t hobject_flags, duk_size_t size) {
	void *res;

	res = (void *) DUK_ALLOC_CHECKED_ZEROED(thr, size);
	DUK_ASSERT(res != NULL);
	duk__init_object_parts(thr->heap, hobject_flags, (duk_hobject *) res);
	return res;
}

/*
 *  Allocate an duk_hobject.
 *
 *  The allocated object has no allocation for properties; the caller may
 *  want to force a resize if a desired size is known.
 *
 *  The allocated object has zero reference count and is not reachable.
 *  The caller MUST make the object reachable and increase its reference
 *  count before invoking any operation that might require memory allocation.
 */

DUK_INTERNAL duk_hobject *duk_hobject_alloc_unchecked(duk_heap *heap, duk_uint_t hobject_flags) {
	duk_hobject *res;

	DUK_ASSERT(heap != NULL);

	/* different memory layout, alloc size, and init */
	DUK_ASSERT((hobject_flags & DUK_HOBJECT_FLAG_COMPFUNC) == 0);
	DUK_ASSERT((hobject_flags & DUK_HOBJECT_FLAG_NATFUNC) == 0);
	DUK_ASSERT((hobject_flags & DUK_HOBJECT_FLAG_BOUNDFUNC) == 0);

	res = (duk_hobject *) DUK_ALLOC_ZEROED(heap, sizeof(duk_hobject));
	if (DUK_UNLIKELY(res == NULL)) {
		return NULL;
	}
	DUK_ASSERT(!DUK_HOBJECT_IS_THREAD(res));

	duk__init_object_parts(heap, hobject_flags, res);

	DUK_ASSERT(!DUK_HOBJECT_IS_THREAD(res));
	return res;
}

DUK_INTERNAL duk_hobject *duk_hobject_alloc(duk_hthread *thr, duk_uint_t hobject_flags) {
	duk_hobject *res;

	res = (duk_hobject *) duk__hobject_alloc_init(thr, hobject_flags, sizeof(duk_hobject));
	return res;
}

DUK_INTERNAL duk_hcompfunc *duk_hcompfunc_alloc(duk_hthread *thr, duk_uint_t hobject_flags) {
	duk_hcompfunc *res;

	res = (duk_hcompfunc *) duk__hobject_alloc_init(thr, hobject_flags, sizeof(duk_hcompfunc));
#if defined(DUK_USE_EXPLICIT_NULL_INIT)
#if defined(DUK_USE_HEAPPTR16)
	/* NULL pointer is required to encode to zero, so memset is enough. */
#else
	res->data = NULL;
	res->funcs = NULL;
	res->bytecode = NULL;
#endif
	res->lex_env = NULL;
	res->var_env = NULL;
#endif

	return res;
}

DUK_INTERNAL duk_hnatfunc *duk_hnatfunc_alloc(duk_hthread *thr, duk_uint_t hobject_flags) {
	duk_hnatfunc *res;

	res = (duk_hnatfunc *) duk__hobject_alloc_init(thr, hobject_flags, sizeof(duk_hnatfunc));
#if defined(DUK_USE_EXPLICIT_NULL_INIT)
	res->func = NULL;
#endif

	return res;
}

DUK_INTERNAL duk_hboundfunc *duk_hboundfunc_alloc(duk_heap *heap, duk_uint_t hobject_flags) {
	duk_hboundfunc *res;

	res = (duk_hboundfunc *) DUK_ALLOC(heap, sizeof(duk_hboundfunc));
	if (!res) {
		return NULL;
	}
	duk_memzero(res, sizeof(duk_hboundfunc));

	duk__init_object_parts(heap, hobject_flags, &res->obj);

	DUK_TVAL_SET_UNDEFINED(&res->target);
	DUK_TVAL_SET_UNDEFINED(&res->this_binding);

#if defined(DUK_USE_EXPLICIT_NULL_INIT)
	res->args = NULL;
#endif

	return res;
}

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
DUK_INTERNAL duk_hbufobj *duk_hbufobj_alloc(duk_hthread *thr, duk_uint_t hobject_flags) {
	duk_hbufobj *res;

	res = (duk_hbufobj *) duk__hobject_alloc_init(thr, hobject_flags, sizeof(duk_hbufobj));
#if defined(DUK_USE_EXPLICIT_NULL_INIT)
	res->buf = NULL;
	res->buf_prop = NULL;
#endif

	DUK_HBUFOBJ_ASSERT_VALID(res);
	return res;
}
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */

/* Allocate a new thread.
 *
 * Leaves the built-ins array uninitialized.  The caller must either
 * initialize a new global context or share existing built-ins from
 * another thread.
 */
DUK_INTERNAL duk_hthread *duk_hthread_alloc_unchecked(duk_heap *heap, duk_uint_t hobject_flags) {
	duk_hthread *res;

	res = (duk_hthread *) DUK_ALLOC(heap, sizeof(duk_hthread));
	if (DUK_UNLIKELY(res == NULL)) {
		return NULL;
	}
	duk_memzero(res, sizeof(duk_hthread));

	duk__init_object_parts(heap, hobject_flags, &res->obj);

#if defined(DUK_USE_EXPLICIT_NULL_INIT)
	res->ptr_curr_pc = NULL;
	res->heap = NULL;
	res->valstack = NULL;
	res->valstack_end = NULL;
	res->valstack_alloc_end = NULL;
	res->valstack_bottom = NULL;
	res->valstack_top = NULL;
	res->callstack_curr = NULL;
	res->resumer = NULL;
	res->compile_ctx = NULL,
#if defined(DUK_USE_HEAPPTR16)
	res->strs16 = NULL;
#else
	res->strs = NULL;
#endif
	{
		duk_small_uint_t i;
		for (i = 0; i < DUK_NUM_BUILTINS; i++) {
			res->builtins[i] = NULL;
		}
	}
#endif
	/* When nothing is running, API calls are in non-strict mode. */
	DUK_ASSERT(res->strict == 0);

	res->heap = heap;

	/* XXX: Any reason not to merge duk_hthread_alloc.c here? */
	return res;
}

DUK_INTERNAL duk_hthread *duk_hthread_alloc(duk_hthread *thr, duk_uint_t hobject_flags) {
	duk_hthread *res;

	res = duk_hthread_alloc_unchecked(thr->heap, hobject_flags);
	if (res == NULL) {
		DUK_ERROR_ALLOC_FAILED(thr);
		DUK_WO_NORETURN(return NULL;);
	}
	return res;
}

DUK_INTERNAL duk_harray *duk_harray_alloc(duk_hthread *thr, duk_uint_t hobject_flags) {
	duk_harray *res;

	res = (duk_harray *) duk__hobject_alloc_init(thr, hobject_flags, sizeof(duk_harray));

	DUK_ASSERT(res->length == 0);

	return res;
}

DUK_INTERNAL duk_hdecenv *duk_hdecenv_alloc(duk_hthread *thr, duk_uint_t hobject_flags) {
	duk_hdecenv *res;

	res = (duk_hdecenv *) duk__hobject_alloc_init(thr, hobject_flags, sizeof(duk_hdecenv));
#if defined(DUK_USE_EXPLICIT_NULL_INIT)
	res->thread = NULL;
	res->varmap = NULL;
#endif

	DUK_ASSERT(res->thread == NULL);
	DUK_ASSERT(res->varmap == NULL);
	DUK_ASSERT(res->regbase_byteoff == 0);

	return res;
}

DUK_INTERNAL duk_hobjenv *duk_hobjenv_alloc(duk_hthread *thr, duk_uint_t hobject_flags) {
	duk_hobjenv *res;

	res = (duk_hobjenv *) duk__hobject_alloc_init(thr, hobject_flags, sizeof(duk_hobjenv));
#if defined(DUK_USE_EXPLICIT_NULL_INIT)
	res->target = NULL;
#endif

	DUK_ASSERT(res->target == NULL);

	return res;
}

DUK_INTERNAL duk_hproxy *duk_hproxy_alloc(duk_hthread *thr, duk_uint_t hobject_flags) {
	duk_hproxy *res;

	res = (duk_hproxy *) duk__hobject_alloc_init(thr, hobject_flags, sizeof(duk_hproxy));

	/* Leave ->target and ->handler uninitialized, as caller will always
	 * explicitly initialize them before any side effects are possible.
	 */

	return res;
}
/*
 *  duk_hobject and subclass assertion helpers
 */

/* #include duk_internal.h -> already included */

#if defined(DUK_USE_ASSERTIONS)

DUK_INTERNAL void duk_hobject_assert_valid(duk_hobject *h) {
	DUK_ASSERT(h != NULL);
	DUK_ASSERT(!DUK_HOBJECT_IS_CALLABLE(h) ||
	           DUK_HOBJECT_GET_CLASS_NUMBER(h) == DUK_HOBJECT_CLASS_FUNCTION);
	DUK_ASSERT(!DUK_HOBJECT_IS_BUFOBJ(h) ||
	           (DUK_HOBJECT_GET_CLASS_NUMBER(h) == DUK_HOBJECT_CLASS_ARRAYBUFFER ||
	            DUK_HOBJECT_GET_CLASS_NUMBER(h) == DUK_HOBJECT_CLASS_DATAVIEW ||
	            DUK_HOBJECT_GET_CLASS_NUMBER(h) == DUK_HOBJECT_CLASS_INT8ARRAY ||
	            DUK_HOBJECT_GET_CLASS_NUMBER(h) == DUK_HOBJECT_CLASS_UINT8ARRAY ||
	            DUK_HOBJECT_GET_CLASS_NUMBER(h) == DUK_HOBJECT_CLASS_UINT8CLAMPEDARRAY ||
	            DUK_HOBJECT_GET_CLASS_NUMBER(h) == DUK_HOBJECT_CLASS_INT16ARRAY ||
	            DUK_HOBJECT_GET_CLASS_NUMBER(h) == DUK_HOBJECT_CLASS_UINT16ARRAY ||
	            DUK_HOBJECT_GET_CLASS_NUMBER(h) == DUK_HOBJECT_CLASS_INT32ARRAY ||
	            DUK_HOBJECT_GET_CLASS_NUMBER(h) == DUK_HOBJECT_CLASS_UINT32ARRAY ||
	            DUK_HOBJECT_GET_CLASS_NUMBER(h) == DUK_HOBJECT_CLASS_FLOAT32ARRAY ||
	            DUK_HOBJECT_GET_CLASS_NUMBER(h) == DUK_HOBJECT_CLASS_FLOAT64ARRAY));
	/* Object is an Array <=> object has exotic array behavior */
	DUK_ASSERT((DUK_HOBJECT_GET_CLASS_NUMBER(h) == DUK_HOBJECT_CLASS_ARRAY && DUK_HOBJECT_HAS_EXOTIC_ARRAY(h)) ||
	           (DUK_HOBJECT_GET_CLASS_NUMBER(h) != DUK_HOBJECT_CLASS_ARRAY && !DUK_HOBJECT_HAS_EXOTIC_ARRAY(h)));
}

DUK_INTERNAL void duk_harray_assert_valid(duk_harray *h) {
	DUK_ASSERT(h != NULL);
	DUK_ASSERT(DUK_HOBJECT_IS_ARRAY((duk_hobject *) h));
	DUK_ASSERT(DUK_HOBJECT_HAS_EXOTIC_ARRAY((duk_hobject *) h));
}

DUK_INTERNAL void duk_hboundfunc_assert_valid(duk_hboundfunc *h) {
	DUK_ASSERT(h != NULL);
	DUK_ASSERT(DUK_HOBJECT_IS_BOUNDFUNC((duk_hobject *) h));
	DUK_ASSERT(DUK_TVAL_IS_LIGHTFUNC(&h->target) ||
	           (DUK_TVAL_IS_OBJECT(&h->target) &&
	            DUK_HOBJECT_IS_CALLABLE(DUK_TVAL_GET_OBJECT(&h->target))));
	DUK_ASSERT(!DUK_TVAL_IS_UNUSED(&h->this_binding));
	DUK_ASSERT(h->nargs == 0 || h->args != NULL);
}

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
DUK_INTERNAL void duk_hbufobj_assert_valid(duk_hbufobj *h) {
	DUK_ASSERT(h != NULL);
	DUK_ASSERT(h->shift <= 3);
	DUK_ASSERT(h->elem_type <= DUK_HBUFOBJ_ELEM_MAX);
	DUK_ASSERT((h->shift == 0 && h->elem_type == DUK_HBUFOBJ_ELEM_UINT8) ||
	           (h->shift == 0 && h->elem_type == DUK_HBUFOBJ_ELEM_UINT8CLAMPED) ||
	           (h->shift == 0 && h->elem_type == DUK_HBUFOBJ_ELEM_INT8) ||
	           (h->shift == 1 && h->elem_type == DUK_HBUFOBJ_ELEM_UINT16) ||
	           (h->shift == 1 && h->elem_type == DUK_HBUFOBJ_ELEM_INT16) ||
	           (h->shift == 2 && h->elem_type == DUK_HBUFOBJ_ELEM_UINT32) ||
	           (h->shift == 2 && h->elem_type == DUK_HBUFOBJ_ELEM_INT32) ||
	           (h->shift == 2 && h->elem_type == DUK_HBUFOBJ_ELEM_FLOAT32) ||
	           (h->shift == 3 && h->elem_type == DUK_HBUFOBJ_ELEM_FLOAT64));
	DUK_ASSERT(h->is_typedarray == 0 || h->is_typedarray == 1);
	DUK_ASSERT(DUK_HOBJECT_IS_BUFOBJ((duk_hobject *) h));
	if (h->buf == NULL) {
		DUK_ASSERT(h->offset == 0);
		DUK_ASSERT(h->length == 0);
	} else {
		/* No assertions for offset or length; in particular,
		 * it's OK for length to be longer than underlying
		 * buffer.  Just ensure they don't wrap when added.
		 */
		DUK_ASSERT(h->offset + h->length >= h->offset);
	}
}
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */

DUK_INTERNAL void duk_hcompfunc_assert_valid(duk_hcompfunc *h) {
	DUK_ASSERT(h != NULL);
}

DUK_INTERNAL void duk_hnatfunc_assert_valid(duk_hnatfunc *h) {
	DUK_ASSERT(h != NULL);
}

DUK_INTERNAL void duk_hdecenv_assert_valid(duk_hdecenv *h) {
	DUK_ASSERT(h != NULL);
	DUK_ASSERT(DUK_HOBJECT_IS_DECENV((duk_hobject *) h));
	DUK_ASSERT(h->thread == NULL || h->varmap != NULL);
}

DUK_INTERNAL void duk_hobjenv_assert_valid(duk_hobjenv *h) {
	DUK_ASSERT(h != NULL);
	DUK_ASSERT(DUK_HOBJECT_IS_OBJENV((duk_hobject *) h));
	DUK_ASSERT(h->target != NULL);
	DUK_ASSERT(h->has_this == 0 || h->has_this == 1);
}

DUK_INTERNAL void duk_hproxy_assert_valid(duk_hproxy *h) {
	DUK_ASSERT(h != NULL);
	DUK_ASSERT(h->target != NULL);
	DUK_ASSERT(h->handler != NULL);
	DUK_ASSERT(DUK_HOBJECT_HAS_EXOTIC_PROXYOBJ((duk_hobject *) h));
}

DUK_INTERNAL void duk_hthread_assert_valid(duk_hthread *thr) {
	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(DUK_HEAPHDR_GET_TYPE((duk_heaphdr *) thr) == DUK_HTYPE_OBJECT);
	DUK_ASSERT(DUK_HOBJECT_IS_THREAD((duk_hobject *) thr));
	DUK_ASSERT(thr->unused1 == 0);
	DUK_ASSERT(thr->unused2 == 0);
}

DUK_INTERNAL void duk_ctx_assert_valid(duk_hthread *thr) {
	DUK_ASSERT(thr != NULL);
	DUK_HTHREAD_ASSERT_VALID(thr);
	DUK_ASSERT(thr->valstack != NULL);
	DUK_ASSERT(thr->valstack_bottom != NULL);
	DUK_ASSERT(thr->valstack_top != NULL);
	DUK_ASSERT(thr->valstack_end != NULL);
	DUK_ASSERT(thr->valstack_alloc_end != NULL);
	DUK_ASSERT(thr->valstack_alloc_end >= thr->valstack);
	DUK_ASSERT(thr->valstack_end >= thr->valstack);
	DUK_ASSERT(thr->valstack_top >= thr->valstack);
	DUK_ASSERT(thr->valstack_top >= thr->valstack_bottom);
	DUK_ASSERT(thr->valstack_end >= thr->valstack_top);
	DUK_ASSERT(thr->valstack_alloc_end >= thr->valstack_end);
}

#endif  /* DUK_USE_ASSERTIONS */
/*
 *  Object enumeration support.
 *
 *  Creates an internal enumeration state object to be used e.g. with for-in
 *  enumeration.  The state object contains a snapshot of target object keys
 *  and internal control state for enumeration.  Enumerator flags allow caller
 *  to e.g. request internal/non-enumerable properties, and to enumerate only
 *  "own" properties.
 *
 *  Also creates the result value for e.g. Object.keys() based on the same
 *  internal structure.
 *
 *  This snapshot-based enumeration approach is used to simplify enumeration:
 *  non-snapshot-based approaches are difficult to reconcile with mutating
 *  the enumeration target, running multiple long-lived enumerators at the
 *  same time, garbage collection details, etc.  The downside is that the
 *  enumerator object is memory inefficient especially for iterating arrays.
 */

/* #include duk_internal.h -> already included */

/* XXX: identify enumeration target with an object index (not top of stack) */

/* First enumerated key index in enumerator object, must match exactly the
 * number of control properties inserted to the enumerator.
 */
#define DUK__ENUM_START_INDEX  2

/* Current implementation suffices for ES2015 for now because there's no symbol
 * sorting, so commented out for now.
 */

/*
 *  Helper to sort enumeration keys using a callback for pairwise duk_hstring
 *  comparisons.  The keys are in the enumeration object entry part, starting
 *  from DUK__ENUM_START_INDEX, and the entry part is dense.  Entry part values
 *  are all "true", e.g. "1" -> true, "3" -> true, "foo" -> true, "2" -> true,
 *  so it suffices to just switch keys without switching values.
 *
 *  ES2015 [[OwnPropertyKeys]] enumeration order for ordinary objects:
 *  (1) array indices in ascending order,
 *  (2) non-array-index keys in insertion order, and
 *  (3) symbols in insertion order.
 *  http://www.ecma-international.org/ecma-262/6.0/#sec-ordinary-object-internal-methods-and-internal-slots-ownpropertykeys.
 *
 *  This rule is applied to "own properties" at each inheritance level;
 *  non-duplicate parent keys always follow child keys.  For example,
 *  an inherited array index will enumerate -after- a symbol in the
 *  child.
 *
 *  Insertion sort is used because (1) it's simple and compact, (2) works
 *  in-place, (3) minimizes operations if data is already nearly sorted,
 *  (4) doesn't reorder elements considered equal.
 *  http://en.wikipedia.org/wiki/Insertion_sort
 */

/* Sort key, must hold array indices, "not array index" marker, and one more
 * higher value for symbols.
 */
#if !defined(DUK_USE_SYMBOL_BUILTIN)
typedef duk_uint32_t duk__sort_key_t;
#elif defined(DUK_USE_64BIT_OPS)
typedef duk_uint64_t duk__sort_key_t;
#else
typedef duk_double_t duk__sort_key_t;
#endif

/* Get sort key for a duk_hstring. */
DUK_LOCAL duk__sort_key_t duk__hstring_sort_key(duk_hstring *x) {
	duk__sort_key_t val;

	/* For array indices [0,0xfffffffe] use the array index as is.
	 * For strings, use 0xffffffff, the marker 'arridx' already in
	 * duk_hstring.  For symbols, any value above 0xffffffff works,
	 * as long as it is the same for all symbols; currently just add
	 * the masked flag field into the arridx temporary.
	 */
	DUK_ASSERT(x != NULL);
	DUK_ASSERT(!DUK_HSTRING_HAS_SYMBOL(x) || DUK_HSTRING_GET_ARRIDX_FAST(x) == DUK_HSTRING_NO_ARRAY_INDEX);

	val = (duk__sort_key_t) DUK_HSTRING_GET_ARRIDX_FAST(x);

#if defined(DUK_USE_SYMBOL_BUILTIN)
	val = val + (duk__sort_key_t) (DUK_HEAPHDR_GET_FLAGS_RAW((duk_heaphdr *) x) & DUK_HSTRING_FLAG_SYMBOL);
#endif

	return (duk__sort_key_t) val;
}

/* Insert element 'b' after element 'a'? */
DUK_LOCAL duk_bool_t duk__sort_compare_es6(duk_hstring *a, duk_hstring *b, duk__sort_key_t val_b) {
	duk__sort_key_t val_a;

	DUK_ASSERT(a != NULL);
	DUK_ASSERT(b != NULL);
	DUK_UNREF(b);  /* Not actually needed now, val_b suffices. */

	val_a = duk__hstring_sort_key(a);

	if (val_a > val_b) {
		return 0;
	} else {
		return 1;
	}
}

DUK_LOCAL void duk__sort_enum_keys_es6(duk_hthread *thr, duk_hobject *h_obj, duk_int_fast32_t idx_start, duk_int_fast32_t idx_end) {
	duk_hstring **keys;
	duk_int_fast32_t idx;

	DUK_ASSERT(h_obj != NULL);
	DUK_ASSERT(idx_start >= DUK__ENUM_START_INDEX);
	DUK_ASSERT(idx_end >= idx_start);
	DUK_UNREF(thr);

	if (idx_end <= idx_start + 1) {
		return;  /* Zero or one element(s). */
	}

	keys = DUK_HOBJECT_E_GET_KEY_BASE(thr->heap, h_obj);

	for (idx = idx_start + 1; idx < idx_end; idx++) {
		duk_hstring *h_curr;
		duk_int_fast32_t idx_insert;
		duk__sort_key_t val_curr;

		h_curr = keys[idx];
		DUK_ASSERT(h_curr != NULL);

		/* Scan backwards for insertion place.  This works very well
		 * when the elements are nearly in order which is the common
		 * (and optimized for) case.
		 */

		val_curr = duk__hstring_sort_key(h_curr);  /* Remains same during scanning. */
		for (idx_insert = idx - 1; idx_insert >= idx_start; idx_insert--) {
			duk_hstring *h_insert;
			h_insert = keys[idx_insert];
			DUK_ASSERT(h_insert != NULL);

			if (duk__sort_compare_es6(h_insert, h_curr, val_curr)) {
				break;
			}
		}
		/* If we're out of indices, idx_insert == idx_start - 1 and idx_insert++
		 * brings us back to idx_start.
		 */
		idx_insert++;
		DUK_ASSERT(idx_insert >= 0 && idx_insert <= idx);

		/*        .-- p_insert   .-- p_curr
		 *        v              v
		 *  | ... | insert | ... | curr
		 */

		/* This could also done when the keys are in order, i.e.
		 * idx_insert == idx.  The result would be an unnecessary
		 * memmove() but we use an explicit check because the keys
		 * are very often in order already.
		 */
		if (idx != idx_insert) {
			duk_memmove((void *) (keys + idx_insert + 1),
			            (const void *) (keys + idx_insert),
			            ((size_t) (idx - idx_insert) * sizeof(duk_hstring *)));
			keys[idx_insert] = h_curr;
		}
	}
}

/*
 *  Create an internal enumerator object E, which has its keys ordered
 *  to match desired enumeration ordering.  Also initialize internal control
 *  properties for enumeration.
 *
 *  Note: if an array was used to hold enumeration keys instead, an array
 *  scan would be needed to eliminate duplicates found in the prototype chain.
 */

DUK_LOCAL void duk__add_enum_key(duk_hthread *thr, duk_hstring *k) {
	/* 'k' may be unreachable on entry so must push without any
	 * potential for GC.
	 */
	duk_push_hstring(thr, k);
	duk_push_true(thr);
	duk_put_prop(thr, -3);
}

DUK_LOCAL void duk__add_enum_key_stridx(duk_hthread *thr, duk_small_uint_t stridx) {
	duk__add_enum_key(thr, DUK_HTHREAD_GET_STRING(thr, stridx));
}

DUK_INTERNAL void duk_hobject_enumerator_create(duk_hthread *thr, duk_small_uint_t enum_flags) {
	duk_hobject *enum_target;
	duk_hobject *curr;
	duk_hobject *res;
#if defined(DUK_USE_ES6_PROXY)
	duk_hobject *h_proxy_target;
	duk_hobject *h_proxy_handler;
	duk_hobject *h_trap_result;
#endif
	duk_uint_fast32_t i, len;  /* used for array, stack, and entry indices */
	duk_uint_fast32_t sort_start_index;

	DUK_ASSERT(thr != NULL);

	enum_target = duk_require_hobject(thr, -1);
	DUK_ASSERT(enum_target != NULL);

	duk_push_bare_object(thr);
	res = duk_known_hobject(thr, -1);

	/* [enum_target res] */

	/* Target must be stored so that we can recheck whether or not
	 * keys still exist when we enumerate.  This is not done if the
	 * enumeration result comes from a proxy trap as there is no
	 * real object to check against.
	 */
	duk_push_hobject(thr, enum_target);
	duk_put_prop_stridx_short(thr, -2, DUK_STRIDX_INT_TARGET);  /* Target is bare, plain put OK. */

	/* Initialize index so that we skip internal control keys. */
	duk_push_int(thr, DUK__ENUM_START_INDEX);
	duk_put_prop_stridx_short(thr, -2, DUK_STRIDX_INT_NEXT);  /* Target is bare, plain put OK. */

	/*
	 *  Proxy object handling
	 */

#if defined(DUK_USE_ES6_PROXY)
	if (DUK_LIKELY((enum_flags & DUK_ENUM_NO_PROXY_BEHAVIOR) != 0)) {
		goto skip_proxy;
	}
	if (DUK_LIKELY(!duk_hobject_proxy_check(enum_target,
	                                        &h_proxy_target,
	                                        &h_proxy_handler))) {
		goto skip_proxy;
	}

	/* XXX: share code with Object.keys() Proxy handling */

	/* In ES2015 for-in invoked the "enumerate" trap; in ES2016 "enumerate"
	 * has been obsoleted and "ownKeys" is used instead.
	 */
	DUK_DDD(DUK_DDDPRINT("proxy enumeration"));
	duk_push_hobject(thr, h_proxy_handler);
	if (!duk_get_prop_stridx_short(thr, -1, DUK_STRIDX_OWN_KEYS)) {
		/* No need to replace the 'enum_target' value in stack, only the
		 * enum_target reference.  This also ensures that the original
		 * enum target is reachable, which keeps the proxy and the proxy
		 * target reachable.  We do need to replace the internal _Target.
		 */
		DUK_DDD(DUK_DDDPRINT("no ownKeys trap, enumerate proxy target instead"));
		DUK_DDD(DUK_DDDPRINT("h_proxy_target=%!O", (duk_heaphdr *) h_proxy_target));
		enum_target = h_proxy_target;

		duk_push_hobject(thr, enum_target);  /* -> [ ... enum_target res handler undefined target ] */
		duk_put_prop_stridx_short(thr, -4, DUK_STRIDX_INT_TARGET);  /* Target is bare, plain put OK. */

		duk_pop_2(thr);  /* -> [ ... enum_target res ] */
		goto skip_proxy;
	}

	/* [ ... enum_target res handler trap ] */
	duk_insert(thr, -2);
	duk_push_hobject(thr, h_proxy_target);    /* -> [ ... enum_target res trap handler target ] */
	duk_call_method(thr, 1 /*nargs*/);        /* -> [ ... enum_target res trap_result ] */
	h_trap_result = duk_require_hobject(thr, -1);
	DUK_UNREF(h_trap_result);

	duk_proxy_ownkeys_postprocess(thr, h_proxy_target, enum_flags);
	/* -> [ ... enum_target res trap_result keys_array ] */

	/* Copy cleaned up trap result keys into the enumerator object. */
	/* XXX: result is a dense array; could make use of that. */
	DUK_ASSERT(duk_is_array(thr, -1));
	len = (duk_uint_fast32_t) duk_get_length(thr, -1);
	for (i = 0; i < len; i++) {
		(void) duk_get_prop_index(thr, -1, (duk_uarridx_t) i);
		DUK_ASSERT(duk_is_string(thr, -1));  /* postprocess cleaned up */
		/* [ ... enum_target res trap_result keys_array val ] */
		duk_push_true(thr);
		/* [ ... enum_target res trap_result keys_array val true ] */
		duk_put_prop(thr, -5);
	}
	/* [ ... enum_target res trap_result keys_array ] */
	duk_pop_2(thr);
	duk_remove_m2(thr);

	/* [ ... res ] */

	/* The internal _Target property is kept pointing to the original
	 * enumeration target (the proxy object), so that the enumerator
	 * 'next' operation can read property values if so requested.  The
	 * fact that the _Target is a proxy disables key existence check
	 * during enumeration.
	 */
	DUK_DDD(DUK_DDDPRINT("proxy enumeration, final res: %!O", (duk_heaphdr *) res));
	goto compact_and_return;

 skip_proxy:
#endif  /* DUK_USE_ES6_PROXY */

	curr = enum_target;
	sort_start_index = DUK__ENUM_START_INDEX;
	DUK_ASSERT(DUK_HOBJECT_GET_ENEXT(res) == DUK__ENUM_START_INDEX);
	while (curr) {
		duk_uint_fast32_t sort_end_index;
#if !defined(DUK_USE_PREFER_SIZE)
		duk_bool_t need_sort = 0;
#endif
		duk_bool_t cond;

		/* Enumeration proceeds by inheritance level.  Virtual
		 * properties need to be handled specially, followed by
		 * array part, and finally entry part.
		 *
		 * If there are array index keys in the entry part or any
		 * other risk of the ES2015 [[OwnPropertyKeys]] order being
		 * violated, need_sort is set and an explicit ES2015 sort is
		 * done for the inheritance level.
		 */

		/* XXX: inheriting from proxy */

		/*
		 *  Virtual properties.
		 *
		 *  String and buffer indices are virtual and always enumerable,
		 *  'length' is virtual and non-enumerable.  Array and arguments
		 *  object props have special behavior but are concrete.
		 *
		 *  String and buffer objects don't have an array part so as long
		 *  as virtual array index keys are enumerated first, we don't
		 *  need to set need_sort.
		 */

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
		cond = DUK_HOBJECT_HAS_EXOTIC_STRINGOBJ(curr) || DUK_HOBJECT_IS_BUFOBJ(curr);
#else
		cond = DUK_HOBJECT_HAS_EXOTIC_STRINGOBJ(curr);
#endif
		cond = cond && !(enum_flags & DUK_ENUM_EXCLUDE_STRINGS);
		if (cond) {
			duk_bool_t have_length = 1;

			/* String and buffer enumeration behavior is identical now,
			 * so use shared handler.
			 */
			if (DUK_HOBJECT_HAS_EXOTIC_STRINGOBJ(curr)) {
				duk_hstring *h_val;
				h_val = duk_hobject_get_internal_value_string(thr->heap, curr);
				DUK_ASSERT(h_val != NULL);  /* string objects must not created without internal value */
				len = (duk_uint_fast32_t) DUK_HSTRING_GET_CHARLEN(h_val);
			}
#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
			else {
				duk_hbufobj *h_bufobj;
				DUK_ASSERT(DUK_HOBJECT_IS_BUFOBJ(curr));
				h_bufobj = (duk_hbufobj *) curr;

				if (h_bufobj == NULL || !h_bufobj->is_typedarray) {
					/* Zero length seems like a good behavior for neutered buffers.
					 * ArrayBuffer (non-view) and DataView don't have index properties
					 * or .length property.
					 */
					len = 0;
					have_length = 0;
				} else {
					/* There's intentionally no check for
					 * current underlying buffer length.
					 */
					len = (duk_uint_fast32_t) (h_bufobj->length >> h_bufobj->shift);
				}
			}
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */

			for (i = 0; i < len; i++) {
				duk_hstring *k;

				/* This is a bit fragile: the string is not
				 * reachable until it is pushed by the helper.
				 */
				k = duk_heap_strtable_intern_u32_checked(thr, (duk_uint32_t) i);
				DUK_ASSERT(k);

				duk__add_enum_key(thr, k);

				/* [enum_target res] */
			}

			/* 'length' and other virtual properties are not
			 * enumerable, but are included if non-enumerable
			 * properties are requested.
			 */

			if (have_length && (enum_flags & DUK_ENUM_INCLUDE_NONENUMERABLE)) {
				duk__add_enum_key_stridx(thr, DUK_STRIDX_LENGTH);
			}
		}

		/*
		 *  Array part
		 */

		cond = !(enum_flags & DUK_ENUM_EXCLUDE_STRINGS);
		if (cond) {
			for (i = 0; i < (duk_uint_fast32_t) DUK_HOBJECT_GET_ASIZE(curr); i++) {
				duk_hstring *k;
				duk_tval *tv;

				tv = DUK_HOBJECT_A_GET_VALUE_PTR(thr->heap, curr, i);
				if (DUK_TVAL_IS_UNUSED(tv)) {
					continue;
				}
				k = duk_heap_strtable_intern_u32_checked(thr, (duk_uint32_t) i);  /* Fragile reachability. */
				DUK_ASSERT(k);

				duk__add_enum_key(thr, k);

				/* [enum_target res] */
			}

			if (DUK_HOBJECT_HAS_EXOTIC_ARRAY(curr)) {
				/* Array .length comes after numeric indices. */
				if (enum_flags & DUK_ENUM_INCLUDE_NONENUMERABLE) {
					duk__add_enum_key_stridx(thr, DUK_STRIDX_LENGTH);
				}
			}
		}

		/*
		 *  Entries part
		 */

		for (i = 0; i < (duk_uint_fast32_t) DUK_HOBJECT_GET_ENEXT(curr); i++) {
			duk_hstring *k;

			k = DUK_HOBJECT_E_GET_KEY(thr->heap, curr, i);
			if (!k) {
				continue;
			}
			if (!(enum_flags & DUK_ENUM_INCLUDE_NONENUMERABLE) &&
			    !DUK_HOBJECT_E_SLOT_IS_ENUMERABLE(thr->heap, curr, i)) {
				continue;
			}
			if (DUK_UNLIKELY(DUK_HSTRING_HAS_SYMBOL(k))) {
				if (!(enum_flags & DUK_ENUM_INCLUDE_HIDDEN) &&
				    DUK_HSTRING_HAS_HIDDEN(k)) {
					continue;
				}
				if (!(enum_flags & DUK_ENUM_INCLUDE_SYMBOLS)) {
					continue;
				}
#if !defined(DUK_USE_PREFER_SIZE)
				need_sort = 1;
#endif
			} else {
				DUK_ASSERT(!DUK_HSTRING_HAS_HIDDEN(k));  /* would also have symbol flag */
				if (enum_flags & DUK_ENUM_EXCLUDE_STRINGS) {
					continue;
				}
			}
			if (DUK_HSTRING_HAS_ARRIDX(k)) {
				/* This in currently only possible if the
				 * object has no array part: the array part
				 * is exhaustive when it is present.
				 */
#if !defined(DUK_USE_PREFER_SIZE)
				need_sort = 1;
#endif
			} else {
				if (enum_flags & DUK_ENUM_ARRAY_INDICES_ONLY) {
					continue;
				}
			}

			DUK_ASSERT(DUK_HOBJECT_E_SLOT_IS_ACCESSOR(thr->heap, curr, i) ||
			           !DUK_TVAL_IS_UNUSED(&DUK_HOBJECT_E_GET_VALUE_PTR(thr->heap, curr, i)->v));

			duk__add_enum_key(thr, k);

			/* [enum_target res] */
		}

		/* Sort enumerated keys according to ES2015 requirements for
		 * the "inheritance level" just processed.  This is far from
		 * optimal, ES2015 semantics could be achieved more efficiently
		 * by handling array index string keys (and symbol keys)
		 * specially above in effect doing the sort inline.
		 *
		 * Skip the sort if array index sorting is requested because
		 * we must consider all keys, also inherited, so an explicit
		 * sort is done for the whole result after we're done with the
		 * prototype chain.
		 *
		 * Also skip the sort if need_sort == 0, i.e. we know for
		 * certain that the enumerated order is already correct.
		 */
		sort_end_index = DUK_HOBJECT_GET_ENEXT(res);

		if (!(enum_flags & DUK_ENUM_SORT_ARRAY_INDICES)) {
#if defined(DUK_USE_PREFER_SIZE)
			duk__sort_enum_keys_es6(thr, res, (duk_int_fast32_t) sort_start_index, (duk_int_fast32_t) sort_end_index);
#else
			if (need_sort) {
				DUK_DDD(DUK_DDDPRINT("need to sort"));
				duk__sort_enum_keys_es6(thr, res, (duk_int_fast32_t) sort_start_index, (duk_int_fast32_t) sort_end_index);
			} else {
				DUK_DDD(DUK_DDDPRINT("no need to sort"));
			}
#endif
		}

		sort_start_index = sort_end_index;

		if (enum_flags & DUK_ENUM_OWN_PROPERTIES_ONLY) {
			break;
		}

		curr = DUK_HOBJECT_GET_PROTOTYPE(thr->heap, curr);
	}

	/* [enum_target res] */

	duk_remove_m2(thr);

	/* [res] */

	if (enum_flags & DUK_ENUM_SORT_ARRAY_INDICES) {
		/* Some E5/E5.1 algorithms require that array indices are iterated
		 * in a strictly ascending order.  This is the case for e.g.
		 * Array.prototype.forEach() and JSON.stringify() PropertyList
		 * handling.  The caller can request an explicit sort in these
		 * cases.
		 */

		/* Sort to ES2015 order which works for pure array incides but
		 * also for mixed keys.
		 */
		duk__sort_enum_keys_es6(thr, res, (duk_int_fast32_t) DUK__ENUM_START_INDEX, (duk_int_fast32_t) DUK_HOBJECT_GET_ENEXT(res));
	}

#if defined(DUK_USE_ES6_PROXY)
 compact_and_return:
#endif
	/* compact; no need to seal because object is internal */
	duk_hobject_compact_props(thr, res);

	DUK_DDD(DUK_DDDPRINT("created enumerator object: %!iT", (duk_tval *) duk_get_tval(thr, -1)));
}

/*
 *  Returns non-zero if a key and/or value was enumerated, and:
 *
 *   [enum] -> [key]        (get_value == 0)
 *   [enum] -> [key value]  (get_value == 1)
 *
 *  Returns zero without pushing anything on the stack otherwise.
 */
DUK_INTERNAL duk_bool_t duk_hobject_enumerator_next(duk_hthread *thr, duk_bool_t get_value) {
	duk_hobject *e;
	duk_hobject *enum_target;
	duk_hstring *res = NULL;
	duk_uint_fast32_t idx;
	duk_bool_t check_existence;

	DUK_ASSERT(thr != NULL);

	/* [... enum] */

	e = duk_require_hobject(thr, -1);

	/* XXX use get tval ptr, more efficient */
	duk_get_prop_stridx_short(thr, -1, DUK_STRIDX_INT_NEXT);
	idx = (duk_uint_fast32_t) duk_require_uint(thr, -1);
	duk_pop(thr);
	DUK_DDD(DUK_DDDPRINT("enumeration: index is: %ld", (long) idx));

	/* Enumeration keys are checked against the enumeration target (to see
	 * that they still exist).  In the proxy enumeration case _Target will
	 * be the proxy, and checking key existence against the proxy is not
	 * required (or sensible, as the keys may be fully virtual).
	 */
	duk_xget_owndataprop_stridx_short(thr, -1, DUK_STRIDX_INT_TARGET);
	enum_target = duk_require_hobject(thr, -1);
	DUK_ASSERT(enum_target != NULL);
#if defined(DUK_USE_ES6_PROXY)
	check_existence = (!DUK_HOBJECT_IS_PROXY(enum_target));
#else
	check_existence = 1;
#endif
	duk_pop(thr);  /* still reachable */

	DUK_DDD(DUK_DDDPRINT("getting next enum value, enum_target=%!iO, enumerator=%!iT",
	                     (duk_heaphdr *) enum_target, (duk_tval *) duk_get_tval(thr, -1)));

	/* no array part */
	for (;;) {
		duk_hstring *k;

		if (idx >= DUK_HOBJECT_GET_ENEXT(e)) {
			DUK_DDD(DUK_DDDPRINT("enumeration: ran out of elements"));
			break;
		}

		/* we know these because enum objects are internally created */
		k = DUK_HOBJECT_E_GET_KEY(thr->heap, e, idx);
		DUK_ASSERT(k != NULL);
		DUK_ASSERT(!DUK_HOBJECT_E_SLOT_IS_ACCESSOR(thr->heap, e, idx));
		DUK_ASSERT(!DUK_TVAL_IS_UNUSED(&DUK_HOBJECT_E_GET_VALUE(thr->heap, e, idx).v));

		idx++;

		/* recheck that the property still exists */
		if (check_existence && !duk_hobject_hasprop_raw(thr, enum_target, k)) {
			DUK_DDD(DUK_DDDPRINT("property deleted during enumeration, skip"));
			continue;
		}

		DUK_DDD(DUK_DDDPRINT("enumeration: found element, key: %!O", (duk_heaphdr *) k));
		res = k;
		break;
	}

	DUK_DDD(DUK_DDDPRINT("enumeration: updating next index to %ld", (long) idx));

	duk_push_u32(thr, (duk_uint32_t) idx);
	duk_put_prop_stridx_short(thr, -2, DUK_STRIDX_INT_NEXT);

	/* [... enum] */

	if (res) {
		duk_push_hstring(thr, res);
		if (get_value) {
			duk_push_hobject(thr, enum_target);
			duk_dup_m2(thr);       /* -> [... enum key enum_target key] */
			duk_get_prop(thr, -2); /* -> [... enum key enum_target val] */
			duk_remove_m2(thr);    /* -> [... enum key val] */
			duk_remove(thr, -3);   /* -> [... key val] */
		} else {
			duk_remove_m2(thr);    /* -> [... key] */
		}
		return 1;
	} else {
		duk_pop(thr);  /* -> [...] */
		return 0;
	}
}

/*
 *  Get enumerated keys in an ECMAScript array.  Matches Object.keys() behavior
 *  described in E5 Section 15.2.3.14.
 */

DUK_INTERNAL duk_ret_t duk_hobject_get_enumerated_keys(duk_hthread *thr, duk_small_uint_t enum_flags) {
	duk_hobject *e;
	duk_hstring **keys;
	duk_tval *tv;
	duk_uint_fast32_t count;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(duk_get_hobject(thr, -1) != NULL);

	/* Create a temporary enumerator to get the (non-duplicated) key list;
	 * the enumerator state is initialized without being needed, but that
	 * has little impact.
	 */

	duk_hobject_enumerator_create(thr, enum_flags);
	e = duk_known_hobject(thr, -1);

	/* [enum_target enum res] */

	/* Create dense result array to exact size. */
	DUK_ASSERT(DUK_HOBJECT_GET_ENEXT(e) >= DUK__ENUM_START_INDEX);
	count = (duk_uint32_t) (DUK_HOBJECT_GET_ENEXT(e) - DUK__ENUM_START_INDEX);

	/* XXX: uninit would be OK */
	tv = duk_push_harray_with_size_outptr(thr, (duk_uint32_t) count);
	DUK_ASSERT(count == 0 || tv != NULL);
	DUK_ASSERT(!duk_is_bare_object(thr, -1));

	/* Fill result array, no side effects. */

	keys = DUK_HOBJECT_E_GET_KEY_BASE(thr->heap, e);
	keys += DUK__ENUM_START_INDEX;

	while (count-- > 0) {
		duk_hstring *k;

		k = *keys++;
		DUK_ASSERT(k != NULL);  /* enumerator must have no keys deleted */

		DUK_TVAL_SET_STRING(tv, k);
		tv++;
		DUK_HSTRING_INCREF(thr, k);
	}

	/* [enum_target enum res] */
	duk_remove_m2(thr);

	/* [enum_target res] */

	return 1;  /* return 1 to allow callers to tail call */
}

/* automatic undefs */
#undef DUK__ENUM_START_INDEX
/*
 *  Misc support functions
 */

/* #include duk_internal.h -> already included */

DUK_INTERNAL duk_bool_t duk_hobject_prototype_chain_contains(duk_hthread *thr, duk_hobject *h, duk_hobject *p, duk_bool_t ignore_loop) {
	duk_uint_t sanity;

	DUK_ASSERT(thr != NULL);

	/* False if the object is NULL or the prototype 'p' is NULL.
	 * In particular, false if both are NULL (don't compare equal).
	 */
	if (h == NULL || p == NULL) {
		return 0;
	}

	sanity = DUK_HOBJECT_PROTOTYPE_CHAIN_SANITY;
	do {
		if (h == p) {
			return 1;
		}

		if (sanity-- == 0) {
			if (ignore_loop) {
				break;
			} else {
				DUK_ERROR_RANGE(thr, DUK_STR_PROTOTYPE_CHAIN_LIMIT);
				DUK_WO_NORETURN(return 0;);
			}
		}
		h = DUK_HOBJECT_GET_PROTOTYPE(thr->heap, h);
	} while (h);

	return 0;
}

DUK_INTERNAL void duk_hobject_set_prototype_updref(duk_hthread *thr, duk_hobject *h, duk_hobject *p) {
#if defined(DUK_USE_REFERENCE_COUNTING)
	duk_hobject *tmp;

	DUK_ASSERT(h);
	tmp = DUK_HOBJECT_GET_PROTOTYPE(thr->heap, h);
	DUK_HOBJECT_SET_PROTOTYPE(thr->heap, h, p);
	DUK_HOBJECT_INCREF_ALLOWNULL(thr, p);  /* avoid problems if p == h->prototype */
	DUK_HOBJECT_DECREF_ALLOWNULL(thr, tmp);
#else
	DUK_ASSERT(h);
	DUK_UNREF(thr);
	DUK_HOBJECT_SET_PROTOTYPE(thr->heap, h, p);
#endif
}
/*
 *  Helpers for creating and querying pc2line debug data, which
 *  converts a bytecode program counter to a source line number.
 *
 *  The run-time pc2line data is bit-packed, and documented in:
 *
 *    doc/function-objects.rst
 */

/* #include duk_internal.h -> already included */

#if defined(DUK_USE_PC2LINE)

/* Generate pc2line data for an instruction sequence, leaving a buffer on stack top. */
DUK_INTERNAL void duk_hobject_pc2line_pack(duk_hthread *thr, duk_compiler_instr *instrs, duk_uint_fast32_t length) {
	duk_hbuffer_dynamic *h_buf;
	duk_bitencoder_ctx be_ctx_alloc;
	duk_bitencoder_ctx *be_ctx = &be_ctx_alloc;
	duk_uint32_t *hdr;
	duk_size_t new_size;
	duk_uint_fast32_t num_header_entries;
	duk_uint_fast32_t curr_offset;
	duk_int_fast32_t curr_line, next_line, diff_line;
	duk_uint_fast32_t curr_pc;
	duk_uint_fast32_t hdr_index;

	DUK_ASSERT(length <= DUK_COMPILER_MAX_BYTECODE_LENGTH);

	num_header_entries = (length + DUK_PC2LINE_SKIP - 1) / DUK_PC2LINE_SKIP;
	curr_offset = (duk_uint_fast32_t) (sizeof(duk_uint32_t) + num_header_entries * sizeof(duk_uint32_t) * 2);

	duk_push_dynamic_buffer(thr, (duk_size_t) curr_offset);
	h_buf = (duk_hbuffer_dynamic *) duk_known_hbuffer(thr, -1);
	DUK_ASSERT(DUK_HBUFFER_HAS_DYNAMIC(h_buf) && !DUK_HBUFFER_HAS_EXTERNAL(h_buf));

	hdr = (duk_uint32_t *) DUK_HBUFFER_DYNAMIC_GET_DATA_PTR(thr->heap, h_buf);
	DUK_ASSERT(hdr != NULL);
	hdr[0] = (duk_uint32_t) length;  /* valid pc range is [0, length[ */

	curr_pc = 0U;
	while (curr_pc < length) {
		new_size = (duk_size_t) (curr_offset + DUK_PC2LINE_MAX_DIFF_LENGTH);
		duk_hbuffer_resize(thr, h_buf, new_size);

		hdr = (duk_uint32_t *) DUK_HBUFFER_DYNAMIC_GET_DATA_PTR(thr->heap, h_buf);
		DUK_ASSERT(hdr != NULL);
		DUK_ASSERT(curr_pc < length);
		hdr_index = 1 + (curr_pc / DUK_PC2LINE_SKIP) * 2;
		curr_line = (duk_int_fast32_t) instrs[curr_pc].line;
		hdr[hdr_index + 0] = (duk_uint32_t) curr_line;
		hdr[hdr_index + 1] = (duk_uint32_t) curr_offset;

#if 0
		DUK_DDD(DUK_DDDPRINT("hdr[%ld]: pc=%ld line=%ld offset=%ld",
		                     (long) (curr_pc / DUK_PC2LINE_SKIP),
		                     (long) curr_pc,
		                     (long) hdr[hdr_index + 0],
		                     (long) hdr[hdr_index + 1]));
#endif

		duk_memzero(be_ctx, sizeof(*be_ctx));
		be_ctx->data = ((duk_uint8_t *) hdr) + curr_offset;
		be_ctx->length = (duk_size_t) DUK_PC2LINE_MAX_DIFF_LENGTH;

		for (;;) {
			curr_pc++;
			if ( ((curr_pc % DUK_PC2LINE_SKIP) == 0) ||  /* end of diff run */
			     (curr_pc >= length) ) {                 /* end of bytecode */
				break;
			}
			DUK_ASSERT(curr_pc < length);
			next_line = (duk_int32_t) instrs[curr_pc].line;
			diff_line = next_line - curr_line;

#if 0
			DUK_DDD(DUK_DDDPRINT("curr_line=%ld, next_line=%ld -> diff_line=%ld",
			                     (long) curr_line, (long) next_line, (long) diff_line));
#endif

			if (diff_line == 0) {
				/* 0 */
				duk_be_encode(be_ctx, 0, 1);
			} else if (diff_line >= 1 && diff_line <= 4) {
				/* 1 0 <2 bits> */
				duk_be_encode(be_ctx, (duk_uint32_t) ((0x02 << 2) + (diff_line - 1)), 4);
			} else if (diff_line >= -0x80 && diff_line <= 0x7f) {
				/* 1 1 0 <8 bits> */
				DUK_ASSERT(diff_line + 0x80 >= 0 && diff_line + 0x80 <= 0xff);
				duk_be_encode(be_ctx, (duk_uint32_t) ((0x06 << 8) + (diff_line + 0x80)), 11);
			} else {
				/* 1 1 1 <32 bits>
				 * Encode in two parts to avoid bitencode 24-bit limitation
				 */
				duk_be_encode(be_ctx, (duk_uint32_t) ((0x07 << 16) + ((next_line >> 16) & 0xffff)), 19);
				duk_be_encode(be_ctx, (duk_uint32_t) (next_line & 0xffff), 16);
			}

			curr_line = next_line;
		}

		duk_be_finish(be_ctx);
		DUK_ASSERT(!be_ctx->truncated);

		/* be_ctx->offset == length of encoded bitstream */
		curr_offset += (duk_uint_fast32_t) be_ctx->offset;
	}

	/* compact */
	new_size = (duk_size_t) curr_offset;
	duk_hbuffer_resize(thr, h_buf, new_size);

	(void) duk_to_fixed_buffer(thr, -1, NULL);

	DUK_DDD(DUK_DDDPRINT("final pc2line data: pc_limit=%ld, length=%ld, %lf bits/opcode --> %!ixT",
	                     (long) length, (long) new_size, (double) new_size * 8.0 / (double) length,
	                     (duk_tval *) duk_get_tval(thr, -1)));
}

/* PC is unsigned.  If caller does PC arithmetic and gets a negative result,
 * it will map to a large PC which is out of bounds and causes a zero to be
 * returned.
 */
DUK_LOCAL duk_uint_fast32_t duk__hobject_pc2line_query_raw(duk_hthread *thr, duk_hbuffer_fixed *buf, duk_uint_fast32_t pc) {
	duk_bitdecoder_ctx bd_ctx_alloc;
	duk_bitdecoder_ctx *bd_ctx = &bd_ctx_alloc;
	duk_uint32_t *hdr;
	duk_uint_fast32_t start_offset;
	duk_uint_fast32_t pc_limit;
	duk_uint_fast32_t hdr_index;
	duk_uint_fast32_t pc_base;
	duk_uint_fast32_t n;
	duk_uint_fast32_t curr_line;

	DUK_ASSERT(buf != NULL);
	DUK_ASSERT(!DUK_HBUFFER_HAS_DYNAMIC((duk_hbuffer *) buf) && !DUK_HBUFFER_HAS_EXTERNAL((duk_hbuffer *) buf));
	DUK_UNREF(thr);

	/*
	 *  Use the index in the header to find the right starting point
	 */

	hdr_index = pc / DUK_PC2LINE_SKIP;
	pc_base = hdr_index * DUK_PC2LINE_SKIP;
	n = pc - pc_base;

	if (DUK_HBUFFER_FIXED_GET_SIZE(buf) <= sizeof(duk_uint32_t)) {
		DUK_DD(DUK_DDPRINT("pc2line lookup failed: buffer is smaller than minimal header"));
		goto pc2line_error;
	}

	hdr = (duk_uint32_t *) (void *) DUK_HBUFFER_FIXED_GET_DATA_PTR(thr->heap, buf);
	pc_limit = hdr[0];
	if (pc >= pc_limit) {
		/* Note: pc is unsigned and cannot be negative */
		DUK_DD(DUK_DDPRINT("pc2line lookup failed: pc out of bounds (pc=%ld, limit=%ld)",
		                   (long) pc, (long) pc_limit));
		goto pc2line_error;
	}

	curr_line = hdr[1 + hdr_index * 2];
	start_offset = hdr[1 + hdr_index * 2 + 1];
	if ((duk_size_t) start_offset > DUK_HBUFFER_FIXED_GET_SIZE(buf)) {
		DUK_DD(DUK_DDPRINT("pc2line lookup failed: start_offset out of bounds (start_offset=%ld, buffer_size=%ld)",
		                   (long) start_offset, (long) DUK_HBUFFER_GET_SIZE((duk_hbuffer *) buf)));
		goto pc2line_error;
	}

	/*
	 *  Iterate the bitstream (line diffs) until PC is reached
	 */

	duk_memzero(bd_ctx, sizeof(*bd_ctx));
	bd_ctx->data = ((duk_uint8_t *) hdr) + start_offset;
	bd_ctx->length = (duk_size_t) (DUK_HBUFFER_FIXED_GET_SIZE(buf) - start_offset);

#if 0
	DUK_DDD(DUK_DDDPRINT("pc2line lookup: pc=%ld -> hdr_index=%ld, pc_base=%ld, n=%ld, start_offset=%ld",
	                     (long) pc, (long) hdr_index, (long) pc_base, (long) n, (long) start_offset));
#endif

	while (n > 0) {
#if 0
		DUK_DDD(DUK_DDDPRINT("lookup: n=%ld, curr_line=%ld", (long) n, (long) curr_line));
#endif

		if (duk_bd_decode_flag(bd_ctx)) {
			if (duk_bd_decode_flag(bd_ctx)) {
				if (duk_bd_decode_flag(bd_ctx)) {
					/* 1 1 1 <32 bits> */
					duk_uint_fast32_t t;
					t = duk_bd_decode(bd_ctx, 16);  /* workaround: max nbits = 24 now */
					t = (t << 16) + duk_bd_decode(bd_ctx, 16);
					curr_line = t;
				} else {
					/* 1 1 0 <8 bits> */
					duk_uint_fast32_t t;
					t = duk_bd_decode(bd_ctx, 8);
					curr_line = curr_line + t - 0x80;
				}
			} else {
				/* 1 0 <2 bits> */
				duk_uint_fast32_t t;
				t = duk_bd_decode(bd_ctx, 2);
				curr_line = curr_line + t + 1;
			}
		} else {
			/* 0: no change */
		}

		n--;
	}

	DUK_DDD(DUK_DDDPRINT("pc2line lookup result: pc %ld -> line %ld", (long) pc, (long) curr_line));
	return curr_line;

 pc2line_error:
	DUK_D(DUK_DPRINT("pc2line conversion failed for pc=%ld", (long) pc));
	return 0;
}

DUK_INTERNAL duk_uint_fast32_t duk_hobject_pc2line_query(duk_hthread *thr, duk_idx_t idx_func, duk_uint_fast32_t pc) {
	duk_hbuffer_fixed *pc2line;
	duk_uint_fast32_t line;

	/* XXX: now that pc2line is used by the debugger quite heavily in
	 * checked execution, this should be optimized to avoid value stack
	 * and perhaps also implement some form of pc2line caching (see
	 * future work in debugger.rst).
	 */

	duk_xget_owndataprop_stridx_short(thr, idx_func, DUK_STRIDX_INT_PC2LINE);
	pc2line = (duk_hbuffer_fixed *) (void *) duk_get_hbuffer(thr, -1);
	if (pc2line != NULL) {
		DUK_ASSERT(!DUK_HBUFFER_HAS_DYNAMIC((duk_hbuffer *) pc2line) && !DUK_HBUFFER_HAS_EXTERNAL((duk_hbuffer *) pc2line));
		line = duk__hobject_pc2line_query_raw(thr, pc2line, (duk_uint_fast32_t) pc);
	} else {
		line = 0;
	}
	duk_pop(thr);

	return line;
}

#endif  /* DUK_USE_PC2LINE */
/*
 *  duk_hobject property access functionality.
 *
 *  This is very central functionality for size, performance, and compliance.
 *  It is also rather intricate; see hobject-algorithms.rst for discussion on
 *  the algorithms and memory-management.rst for discussion on refcounts and
 *  side effect issues.
 *
 *  Notes:
 *
 *    - It might be tempting to assert "refcount nonzero" for objects
 *      being operated on, but that's not always correct: objects with
 *      a zero refcount may be operated on by the refcount implementation
 *      (finalization) for instance.  Hence, no refcount assertions are made.
 *
 *    - Many operations (memory allocation, identifier operations, etc)
 *      may cause arbitrary side effects (e.g. through GC and finalization).
 *      These side effects may invalidate duk_tval pointers which point to
 *      areas subject to reallocation (like value stack).  Heap objects
 *      themselves have stable pointers.  Holding heap object pointers or
 *      duk_tval copies is not problematic with respect to side effects;
 *      care must be taken when holding and using argument duk_tval pointers.
 *
 *    - If a finalizer is executed, it may operate on the the same object
 *      we're currently dealing with.  For instance, the finalizer might
 *      delete a certain property which has already been looked up and
 *      confirmed to exist.  Ideally finalizers would be disabled if GC
 *      happens during property access.  At the moment property table realloc
 *      disables finalizers, and all DECREFs may cause arbitrary changes so
 *      handle DECREF carefully.
 *
 *    - The order of operations for a DECREF matters.  When DECREF is executed,
 *      the entire object graph must be consistent; note that a refzero may
 *      lead to a mark-and-sweep through a refcount finalizer.  Use NORZ macros
 *      and an explicit DUK_REFZERO_CHECK_xxx() if achieving correct order is hard.
 */

/*
 *  XXX: array indices are mostly typed as duk_uint32_t here; duk_uarridx_t
 *  might be more appropriate.
 */

/* #include duk_internal.h -> already included */

/*
 *  Local defines
 */

#define DUK__NO_ARRAY_INDEX             DUK_HSTRING_NO_ARRAY_INDEX

/* Marker values for hash part. */
#define DUK__HASH_UNUSED                DUK_HOBJECT_HASHIDX_UNUSED
#define DUK__HASH_DELETED               DUK_HOBJECT_HASHIDX_DELETED

/* Valstack space that suffices for all local calls, excluding any recursion
 * into ECMAScript or Duktape/C calls (Proxy, getters, etc).
 */
#define DUK__VALSTACK_SPACE             10

/* Valstack space allocated especially for proxy lookup which does a
 * recursive property lookup.
 */
#define DUK__VALSTACK_PROXY_LOOKUP      20

/*
 *  Local prototypes
 */

DUK_LOCAL_DECL duk_bool_t duk__check_arguments_map_for_get(duk_hthread *thr, duk_hobject *obj, duk_hstring *key, duk_propdesc *temp_desc);
DUK_LOCAL_DECL void duk__check_arguments_map_for_put(duk_hthread *thr, duk_hobject *obj, duk_hstring *key, duk_propdesc *temp_desc, duk_bool_t throw_flag);
DUK_LOCAL_DECL void duk__check_arguments_map_for_delete(duk_hthread *thr, duk_hobject *obj, duk_hstring *key, duk_propdesc *temp_desc);

DUK_LOCAL_DECL duk_bool_t duk__handle_put_array_length_smaller(duk_hthread *thr, duk_hobject *obj, duk_uint32_t old_len, duk_uint32_t new_len, duk_bool_t force_flag, duk_uint32_t *out_result_len);
DUK_LOCAL_DECL duk_bool_t duk__handle_put_array_length(duk_hthread *thr, duk_hobject *obj);

DUK_LOCAL_DECL duk_bool_t duk__get_propdesc(duk_hthread *thr, duk_hobject *obj, duk_hstring *key, duk_propdesc *out_desc, duk_small_uint_t flags);
DUK_LOCAL_DECL duk_bool_t duk__get_own_propdesc_raw(duk_hthread *thr, duk_hobject *obj, duk_hstring *key, duk_uint32_t arr_idx, duk_propdesc *out_desc, duk_small_uint_t flags);

DUK_LOCAL_DECL void duk__abandon_array_part(duk_hthread *thr, duk_hobject *obj);
DUK_LOCAL_DECL void duk__grow_props_for_array_item(duk_hthread *thr, duk_hobject *obj, duk_uint32_t highest_arr_idx);

/*
 *  Misc helpers
 */

/* Convert a duk_tval number (caller checks) to a 32-bit index.  Returns
 * DUK__NO_ARRAY_INDEX if the number is not whole or not a valid array
 * index.
 */
/* XXX: for fastints, could use a variant which assumes a double duk_tval
 * (and doesn't need to check for fastint again).
 */
DUK_LOCAL duk_uint32_t duk__tval_number_to_arr_idx(duk_tval *tv) {
	duk_double_t dbl;
	duk_uint32_t idx;

	DUK_ASSERT(tv != NULL);
	DUK_ASSERT(DUK_TVAL_IS_NUMBER(tv));

	/* -0 is accepted here as index 0 because ToString(-0) == "0" which is
	 * in canonical form and thus an array index.
	 */
	dbl = DUK_TVAL_GET_NUMBER(tv);
	idx = (duk_uint32_t) dbl;
	if ((duk_double_t) idx == dbl) {
	        /* Is whole and within 32 bit range.  If the value happens to be 0xFFFFFFFF,
		 * it's not a valid array index but will then match DUK__NO_ARRAY_INDEX.
		 */
		return idx;
	}
	return DUK__NO_ARRAY_INDEX;
}

#if defined(DUK_USE_FASTINT)
/* Convert a duk_tval fastint (caller checks) to a 32-bit index. */
DUK_LOCAL duk_uint32_t duk__tval_fastint_to_arr_idx(duk_tval *tv) {
	duk_int64_t t;

	DUK_ASSERT(tv != NULL);
	DUK_ASSERT(DUK_TVAL_IS_FASTINT(tv));

	t = DUK_TVAL_GET_FASTINT(tv);
	if (((duk_uint64_t) t & ~DUK_U64_CONSTANT(0xffffffff)) != 0) {
		/* Catches >0x100000000 and negative values. */
		return DUK__NO_ARRAY_INDEX;
	}

	/* If the value happens to be 0xFFFFFFFF, it's not a valid array index
	 * but will then match DUK__NO_ARRAY_INDEX.
	 */
	return (duk_uint32_t) t;
}
#endif  /* DUK_USE_FASTINT */

/* Convert a duk_tval on the value stack (in a trusted index we don't validate)
 * to a string or symbol using ES2015 ToPropertyKey():
 * http://www.ecma-international.org/ecma-262/6.0/#sec-topropertykey.
 *
 * Also check if it's a valid array index and return that (or DUK__NO_ARRAY_INDEX
 * if not).
 */
DUK_LOCAL duk_uint32_t duk__to_property_key(duk_hthread *thr, duk_idx_t idx, duk_hstring **out_h) {
	duk_uint32_t arr_idx;
	duk_hstring *h;
	duk_tval *tv_dst;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(out_h != NULL);
	DUK_ASSERT(duk_is_valid_index(thr, idx));
	DUK_ASSERT(idx < 0);

	/* XXX: The revised ES2015 ToPropertyKey() handling (ES5.1 was just
	 * ToString()) involves a ToPrimitive(), a symbol check, and finally
	 * a ToString().  Figure out the best way to have a good fast path
	 * but still be compliant and share code.
	 */

	tv_dst = DUK_GET_TVAL_NEGIDX(thr, idx);  /* intentionally unvalidated */
	if (DUK_TVAL_IS_STRING(tv_dst)) {
		/* Most important path: strings and plain symbols are used as
		 * is.  For symbols the array index check below is unnecessary
		 * (they're never valid array indices) but checking that the
		 * string is a symbol would make the plain string path slower
		 * unnecessarily.
		 */
		h = DUK_TVAL_GET_STRING(tv_dst);
	} else {
		h = duk_to_property_key_hstring(thr, idx);
	}
	DUK_ASSERT(h != NULL);
	*out_h = h;

	arr_idx = DUK_HSTRING_GET_ARRIDX_FAST(h);
	return arr_idx;
}

DUK_LOCAL duk_uint32_t duk__push_tval_to_property_key(duk_hthread *thr, duk_tval *tv_key, duk_hstring **out_h) {
	duk_push_tval(thr, tv_key);  /* XXX: could use an unsafe push here */
	return duk__to_property_key(thr, -1, out_h);
}

/* String is an own (virtual) property of a plain buffer. */
DUK_LOCAL duk_bool_t duk__key_is_plain_buf_ownprop(duk_hthread *thr, duk_hbuffer *buf, duk_hstring *key, duk_uint32_t arr_idx) {
	DUK_UNREF(thr);

	/* Virtual index properties.  Checking explicitly for
	 * 'arr_idx != DUK__NO_ARRAY_INDEX' is not necessary
	 * because DUK__NO_ARRAY_INDEXi is always larger than
	 * maximum allowed buffer size.
	 */
	DUK_ASSERT(DUK__NO_ARRAY_INDEX >= DUK_HBUFFER_GET_SIZE(buf));
	if (arr_idx < DUK_HBUFFER_GET_SIZE(buf)) {
		return 1;
	}

	/* Other virtual properties. */
	return (key == DUK_HTHREAD_STRING_LENGTH(thr));
}

/*
 *  Helpers for managing property storage size
 */

/* Get default hash part size for a certain entry part size. */
#if defined(DUK_USE_HOBJECT_HASH_PART)
DUK_LOCAL duk_uint32_t duk__get_default_h_size(duk_uint32_t e_size) {
	DUK_ASSERT(e_size <= DUK_HOBJECT_MAX_PROPERTIES);

	if (e_size >= DUK_USE_HOBJECT_HASH_PROP_LIMIT) {
		duk_uint32_t res;
		duk_uint32_t tmp;

		/* Hash size should be 2^N where N is chosen so that 2^N is
		 * larger than e_size.  Extra shifting is used to ensure hash
		 * is relatively sparse.
		 */
		tmp = e_size;
		res = 2;  /* Result will be 2 ** (N + 1). */
		while (tmp >= 0x40) {
			tmp >>= 6;
			res <<= 6;
		}
		while (tmp != 0) {
			tmp >>= 1;
			res <<= 1;
		}
		DUK_ASSERT((DUK_HOBJECT_MAX_PROPERTIES << 2U) > DUK_HOBJECT_MAX_PROPERTIES);  /* Won't wrap, even shifted by 2. */
		DUK_ASSERT(res > e_size);
		return res;
	} else {
		return 0;
	}
}
#endif  /* USE_PROP_HASH_PART */

/* Get minimum entry part growth for a certain size. */
DUK_LOCAL duk_uint32_t duk__get_min_grow_e(duk_uint32_t e_size) {
	duk_uint32_t res;

	res = (e_size + DUK_USE_HOBJECT_ENTRY_MINGROW_ADD) / DUK_USE_HOBJECT_ENTRY_MINGROW_DIVISOR;
	DUK_ASSERT(res >= 1);  /* important for callers */
	return res;
}

/* Get minimum array part growth for a certain size. */
DUK_LOCAL duk_uint32_t duk__get_min_grow_a(duk_uint32_t a_size) {
	duk_uint32_t res;

	res = (a_size + DUK_USE_HOBJECT_ARRAY_MINGROW_ADD) / DUK_USE_HOBJECT_ARRAY_MINGROW_DIVISOR;
	DUK_ASSERT(res >= 1);  /* important for callers */
	return res;
}

/* Count actually used entry part entries (non-NULL keys). */
DUK_LOCAL duk_uint32_t duk__count_used_e_keys(duk_hthread *thr, duk_hobject *obj) {
	duk_uint_fast32_t i;
	duk_uint_fast32_t n = 0;
	duk_hstring **e;

	DUK_ASSERT(obj != NULL);
	DUK_UNREF(thr);

	e = DUK_HOBJECT_E_GET_KEY_BASE(thr->heap, obj);
	for (i = 0; i < DUK_HOBJECT_GET_ENEXT(obj); i++) {
		if (*e++) {
			n++;
		}
	}
	return (duk_uint32_t) n;
}

/* Count actually used array part entries and array minimum size.
 * NOTE: 'out_min_size' can be computed much faster by starting from the
 * end and breaking out early when finding first used entry, but this is
 * not needed now.
 */
DUK_LOCAL void duk__compute_a_stats(duk_hthread *thr, duk_hobject *obj, duk_uint32_t *out_used, duk_uint32_t *out_min_size) {
	duk_uint_fast32_t i;
	duk_uint_fast32_t used = 0;
	duk_uint_fast32_t highest_idx = (duk_uint_fast32_t) -1;  /* see below */
	duk_tval *a;

	DUK_ASSERT(obj != NULL);
	DUK_ASSERT(out_used != NULL);
	DUK_ASSERT(out_min_size != NULL);
	DUK_UNREF(thr);

	a = DUK_HOBJECT_A_GET_BASE(thr->heap, obj);
	for (i = 0; i < DUK_HOBJECT_GET_ASIZE(obj); i++) {
		duk_tval *tv = a++;
		if (!DUK_TVAL_IS_UNUSED(tv)) {
			used++;
			highest_idx = i;
		}
	}

	/* Initial value for highest_idx is -1 coerced to unsigned.  This
	 * is a bit odd, but (highest_idx + 1) will then wrap to 0 below
	 * for out_min_size as intended.
	 */

	*out_used = (duk_uint32_t) used;
	*out_min_size = (duk_uint32_t) (highest_idx + 1);  /* 0 if no used entries */
}

/* Check array density and indicate whether or not the array part should be abandoned. */
DUK_LOCAL duk_bool_t duk__abandon_array_density_check(duk_uint32_t a_used, duk_uint32_t a_size) {
	/*
	 *  Array abandon check; abandon if:
	 *
	 *    new_used / new_size < limit
	 *    new_used < limit * new_size        || limit is 3 bits fixed point
	 *    new_used < limit' / 8 * new_size   || *8
	 *    8*new_used < limit' * new_size     || :8
	 *    new_used < limit' * (new_size / 8)
	 *
	 *  Here, new_used = a_used, new_size = a_size.
	 *
	 *  Note: some callers use approximate values for a_used and/or a_size
	 *  (e.g. dropping a '+1' term).  This doesn't affect the usefulness
	 *  of the check, but may confuse debugging.
	 */

	return (a_used < DUK_USE_HOBJECT_ARRAY_ABANDON_LIMIT * (a_size >> 3));
}

/* Fast check for extending array: check whether or not a slow density check is required. */
DUK_LOCAL duk_bool_t duk__abandon_array_slow_check_required(duk_uint32_t arr_idx, duk_uint32_t old_size) {
	/*
	 *  In a fast check we assume old_size equals old_used (i.e., existing
	 *  array is fully dense).
	 *
	 *  Slow check if:
	 *
	 *    (new_size - old_size) / old_size > limit
	 *    new_size - old_size > limit * old_size
	 *    new_size > (1 + limit) * old_size        || limit' is 3 bits fixed point
	 *    new_size > (1 + (limit' / 8)) * old_size || * 8
	 *    8 * new_size > (8 + limit') * old_size   || : 8
	 *    new_size > (8 + limit') * (old_size / 8)
	 *    new_size > limit'' * (old_size / 8)      || limit'' = 9 -> max 25% increase
	 *    arr_idx + 1 > limit'' * (old_size / 8)
	 *
	 *  This check doesn't work well for small values, so old_size is rounded
	 *  up for the check (and the '+ 1' of arr_idx can be ignored in practice):
	 *
	 *    arr_idx > limit'' * ((old_size + 7) / 8)
	 */

	return (arr_idx > DUK_USE_HOBJECT_ARRAY_FAST_RESIZE_LIMIT * ((old_size + 7) >> 3));
}

DUK_LOCAL duk_bool_t duk__abandon_array_check(duk_hthread *thr, duk_uint32_t arr_idx, duk_hobject *obj) {
	duk_uint32_t min_size;
	duk_uint32_t old_used;
	duk_uint32_t old_size;

	if (!duk__abandon_array_slow_check_required(arr_idx, DUK_HOBJECT_GET_ASIZE(obj))) {
		DUK_DDD(DUK_DDDPRINT("=> fast resize is OK"));
		return 0;
	}

	duk__compute_a_stats(thr, obj, &old_used, &old_size);

	DUK_DDD(DUK_DDDPRINT("abandon check, array stats: old_used=%ld, old_size=%ld, arr_idx=%ld",
	                     (long) old_used, (long) old_size, (long) arr_idx));

	min_size = arr_idx + 1;
#if defined(DUK_USE_OBJSIZES16)
	if (min_size > DUK_UINT16_MAX) {
		goto do_abandon;
	}
#endif
	DUK_UNREF(min_size);

	/* Note: intentionally use approximations to shave a few instructions:
	 *   a_used = old_used  (accurate: old_used + 1)
	 *   a_size = arr_idx   (accurate: arr_idx + 1)
	 */
	if (duk__abandon_array_density_check(old_used, arr_idx)) {
		DUK_DD(DUK_DDPRINT("write to new array entry beyond current length, "
		                   "decided to abandon array part (would become too sparse)"));

		/* Abandoning requires a props allocation resize and
		 * 'rechecks' the valstack, invalidating any existing
		 * valstack value pointers.
		 */
		goto do_abandon;
	}

	DUK_DDD(DUK_DDDPRINT("=> decided to keep array part"));
	return 0;

 do_abandon:
	duk__abandon_array_part(thr, obj);
	DUK_ASSERT(!DUK_HOBJECT_HAS_ARRAY_PART(obj));
	return 1;
}

DUK_LOCAL duk_tval *duk__obtain_arridx_slot_slowpath(duk_hthread *thr, duk_uint32_t arr_idx, duk_hobject *obj) {
	/*
	 *  Array needs to grow, but we don't want it becoming too sparse.
	 *  If it were to become sparse, abandon array part, moving all
	 *  array entries into the entries part (for good).
	 *
	 *  Since we don't keep track of actual density (used vs. size) of
	 *  the array part, we need to estimate somehow.  The check is made
	 *  in two parts:
	 *
	 *    - Check whether the resize need is small compared to the
	 *      current size (relatively); if so, resize without further
	 *      checking (essentially we assume that the original part is
	 *      "dense" so that the result would be dense enough).
	 *
	 *    - Otherwise, compute the resize using an actual density
	 *      measurement based on counting the used array entries.
	 */

	DUK_DDD(DUK_DDDPRINT("write to new array requires array resize, decide whether to do a "
	                     "fast resize without abandon check (arr_idx=%ld, old_size=%ld)",
	                     (long) arr_idx, (long) DUK_HOBJECT_GET_ASIZE(obj)));

	if (DUK_UNLIKELY(duk__abandon_array_check(thr, arr_idx, obj) != 0)) {
		DUK_ASSERT(!DUK_HOBJECT_HAS_ARRAY_PART(obj));
		return NULL;
	}

	DUK_DD(DUK_DDPRINT("write to new array entry beyond current length, "
	                   "decided to extend current allocation"));

	/* In principle it's possible to run out of memory extending the
	 * array but with the allocation going through if we were to abandon
	 * the array part and try again.  In practice this should be rare
	 * because abandoned arrays have a higher per-entry footprint.
	 */

	duk__grow_props_for_array_item(thr, obj, arr_idx);

	DUK_ASSERT(DUK_HOBJECT_HAS_ARRAY_PART(obj));
	DUK_ASSERT(arr_idx < DUK_HOBJECT_GET_ASIZE(obj));
	return DUK_HOBJECT_A_GET_VALUE_PTR(thr->heap, obj, arr_idx);
}

DUK_LOCAL DUK_INLINE duk_tval *duk__obtain_arridx_slot(duk_hthread *thr, duk_uint32_t arr_idx, duk_hobject *obj) {
	if (DUK_LIKELY(arr_idx < DUK_HOBJECT_GET_ASIZE(obj))) {
		return DUK_HOBJECT_A_GET_VALUE_PTR(thr->heap, obj, arr_idx);
	} else {
		return duk__obtain_arridx_slot_slowpath(thr, arr_idx, obj);
	}
}

/*
 *  Proxy helpers
 */

#if defined(DUK_USE_ES6_PROXY)
DUK_INTERNAL duk_bool_t duk_hobject_proxy_check(duk_hobject *obj, duk_hobject **out_target, duk_hobject **out_handler) {
	duk_hproxy *h_proxy;

	DUK_ASSERT(obj != NULL);
	DUK_ASSERT(out_target != NULL);
	DUK_ASSERT(out_handler != NULL);

	/* Caller doesn't need to check exotic proxy behavior (but does so for
	 * some fast paths).
	 */
	if (DUK_LIKELY(!DUK_HOBJECT_IS_PROXY(obj))) {
		return 0;
	}
	h_proxy = (duk_hproxy *) obj;
	DUK_HPROXY_ASSERT_VALID(h_proxy);

	DUK_ASSERT(h_proxy->handler != NULL);
	DUK_ASSERT(h_proxy->target != NULL);
	*out_handler = h_proxy->handler;
	*out_target = h_proxy->target;

	return 1;
}
#endif  /* DUK_USE_ES6_PROXY */

/* Get Proxy target object.  If the argument is not a Proxy, return it as is.
 * If a Proxy is revoked, an error is thrown.
 */
#if defined(DUK_USE_ES6_PROXY)
DUK_INTERNAL duk_hobject *duk_hobject_resolve_proxy_target(duk_hobject *obj) {
	DUK_ASSERT(obj != NULL);

	/* Resolve Proxy targets until Proxy chain ends.  No explicit check for
	 * a Proxy loop: user code cannot create such a loop (it would only be
	 * possible by editing duk_hproxy references directly).
	 */

	while (DUK_HOBJECT_IS_PROXY(obj)) {
		duk_hproxy *h_proxy;

		h_proxy = (duk_hproxy *) obj;
		DUK_HPROXY_ASSERT_VALID(h_proxy);
		obj = h_proxy->target;
		DUK_ASSERT(obj != NULL);
	}

	DUK_ASSERT(obj != NULL);
	return obj;
}
#endif  /* DUK_USE_ES6_PROXY */

#if defined(DUK_USE_ES6_PROXY)
DUK_LOCAL duk_bool_t duk__proxy_check_prop(duk_hthread *thr, duk_hobject *obj, duk_small_uint_t stridx_trap, duk_tval *tv_key, duk_hobject **out_target) {
	duk_hobject *h_handler;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(obj != NULL);
	DUK_ASSERT(tv_key != NULL);
	DUK_ASSERT(out_target != NULL);

	if (!duk_hobject_proxy_check(obj, out_target, &h_handler)) {
		return 0;
	}
	DUK_ASSERT(*out_target != NULL);
	DUK_ASSERT(h_handler != NULL);

	/* XXX: At the moment Duktape accesses internal keys like _Finalizer using a
	 * normal property set/get which would allow a proxy handler to interfere with
	 * such behavior and to get access to internal key strings.  This is not a problem
	 * as such because internal key strings can be created in other ways too (e.g.
	 * through buffers).  The best fix is to change Duktape internal lookups to
	 * skip proxy behavior.  Until that, internal property accesses bypass the
	 * proxy and are applied to the target (as if the handler did not exist).
	 * This has some side effects, see test-bi-proxy-internal-keys.js.
	 */

	if (DUK_TVAL_IS_STRING(tv_key)) {
		duk_hstring *h_key = (duk_hstring *) DUK_TVAL_GET_STRING(tv_key);
		DUK_ASSERT(h_key != NULL);
		if (DUK_HSTRING_HAS_HIDDEN(h_key)) {
			/* Symbol accesses must go through proxy lookup in ES2015.
			 * Hidden symbols behave like Duktape 1.x internal keys
			 * and currently won't.
			 */
			DUK_DDD(DUK_DDDPRINT("hidden key, skip proxy handler and apply to target"));
			return 0;
		}
	}

	/* The handler is looked up with a normal property lookup; it may be an
	 * accessor or the handler object itself may be a proxy object.  If the
	 * handler is a proxy, we need to extend the valstack as we make a
	 * recursive proxy check without a function call in between (in fact
	 * there is no limit to the potential recursion here).
	 *
	 * (For sanity, proxy creation rejects another proxy object as either
	 * the handler or the target at the moment so recursive proxy cases
	 * are not realized now.)
	 */

	/* XXX: C recursion limit if proxies are allowed as handler/target values */

	duk_require_stack(thr, DUK__VALSTACK_PROXY_LOOKUP);
	duk_push_hobject(thr, h_handler);
	if (duk_get_prop_stridx_short(thr, -1, stridx_trap)) {
		/* -> [ ... handler trap ] */
		duk_insert(thr, -2);  /* -> [ ... trap handler ] */

		/* stack prepped for func call: [ ... trap handler ] */
		return 1;
	} else {
		duk_pop_2_unsafe(thr);
		return 0;
	}
}
#endif  /* DUK_USE_ES6_PROXY */

/*
 *  Reallocate property allocation, moving properties to the new allocation.
 *
 *  Includes key compaction, rehashing, and can also optionally abandon
 *  the array part, 'migrating' array entries into the beginning of the
 *  new entry part.
 *
 *  There is no support for in-place reallocation or just compacting keys
 *  without resizing the property allocation.  This is intentional to keep
 *  code size minimal, but would be useful future work.
 *
 *  The implementation is relatively straightforward, except for the array
 *  abandonment process.  Array abandonment requires that new string keys
 *  are interned, which may trigger GC.  All keys interned so far must be
 *  reachable for GC at all times and correctly refcounted for; valstack is
 *  used for that now.
 *
 *  Also, a GC triggered during this reallocation process must not interfere
 *  with the object being resized.  This is currently controlled by preventing
 *  finalizers (as they may affect ANY object) and object compaction in
 *  mark-and-sweep.  It would suffice to protect only this particular object
 *  from compaction, however.  DECREF refzero cascades are side effect free
 *  and OK.
 *
 *  Note: because we need to potentially resize the valstack (as part
 *  of abandoning the array part), any tval pointers to the valstack
 *  will become invalid after this call.
 */

DUK_INTERNAL void duk_hobject_realloc_props(duk_hthread *thr,
                                            duk_hobject *obj,
                                            duk_uint32_t new_e_size,
                                            duk_uint32_t new_a_size,
                                            duk_uint32_t new_h_size,
                                            duk_bool_t abandon_array) {
	duk_small_uint_t prev_ms_base_flags;
	duk_uint32_t new_alloc_size;
	duk_uint32_t new_e_size_adjusted;
	duk_uint8_t *new_p;
	duk_hstring **new_e_k;
	duk_propvalue *new_e_pv;
	duk_uint8_t *new_e_f;
	duk_tval *new_a;
	duk_uint32_t *new_h;
	duk_uint32_t new_e_next;
	duk_uint_fast32_t i;
	duk_size_t array_copy_size;
#if defined(DUK_USE_ASSERTIONS)
	duk_bool_t prev_error_not_allowed;
#endif

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(obj != NULL);
	DUK_ASSERT(!abandon_array || new_a_size == 0);  /* if abandon_array, new_a_size must be 0 */
	DUK_ASSERT(DUK_HOBJECT_GET_PROPS(thr->heap, obj) != NULL || (DUK_HOBJECT_GET_ESIZE(obj) == 0 && DUK_HOBJECT_GET_ASIZE(obj) == 0));
	DUK_ASSERT(new_h_size == 0 || new_h_size >= new_e_size);  /* required to guarantee success of rehashing,
	                                                           * intentionally use unadjusted new_e_size
	                                                           */
	DUK_ASSERT(!DUK_HEAPHDR_HAS_READONLY((duk_heaphdr *) obj));
	DUK_ASSERT_VALSTACK_SPACE(thr, DUK__VALSTACK_SPACE);

	DUK_STATS_INC(thr->heap, stats_object_realloc_props);

	/*
	 *  Pre resize assertions.
	 */

#if defined(DUK_USE_ASSERTIONS)
	/* XXX: pre-checks (such as no duplicate keys) */
#endif

	/*
	 *  For property layout 1, tweak e_size to ensure that the whole entry
	 *  part (key + val + flags) is a suitable multiple for alignment
	 *  (platform specific).
	 *
	 *  Property layout 2 does not require this tweaking and is preferred
	 *  on low RAM platforms requiring alignment.
	 */

#if defined(DUK_USE_HOBJECT_LAYOUT_2) || defined(DUK_USE_HOBJECT_LAYOUT_3)
	DUK_DDD(DUK_DDDPRINT("using layout 2 or 3, no need to pad e_size: %ld", (long) new_e_size));
	new_e_size_adjusted = new_e_size;
#elif defined(DUK_USE_HOBJECT_LAYOUT_1) && (DUK_HOBJECT_ALIGN_TARGET == 1)
	DUK_DDD(DUK_DDDPRINT("using layout 1, but no need to pad e_size: %ld", (long) new_e_size));
	new_e_size_adjusted = new_e_size;
#elif defined(DUK_USE_HOBJECT_LAYOUT_1) && ((DUK_HOBJECT_ALIGN_TARGET == 4) || (DUK_HOBJECT_ALIGN_TARGET == 8))
	new_e_size_adjusted = (new_e_size + (duk_uint32_t) DUK_HOBJECT_ALIGN_TARGET - 1U) &
	                      (~((duk_uint32_t) DUK_HOBJECT_ALIGN_TARGET - 1U));
	DUK_DDD(DUK_DDDPRINT("using layout 1, and alignment target is %ld, adjusted e_size: %ld -> %ld",
	                     (long) DUK_HOBJECT_ALIGN_TARGET, (long) new_e_size, (long) new_e_size_adjusted));
	DUK_ASSERT(new_e_size_adjusted >= new_e_size);
#else
#error invalid hobject layout defines
#endif

	/*
	 *  Debug logging after adjustment.
	 */

	DUK_DDD(DUK_DDDPRINT("attempt to resize hobject %p props (%ld -> %ld bytes), from {p=%p,e_size=%ld,e_next=%ld,a_size=%ld,h_size=%ld} to "
	                     "{e_size=%ld,a_size=%ld,h_size=%ld}, abandon_array=%ld, unadjusted new_e_size=%ld",
	                     (void *) obj,
	                     (long) DUK_HOBJECT_P_COMPUTE_SIZE(DUK_HOBJECT_GET_ESIZE(obj),
	                                                       DUK_HOBJECT_GET_ASIZE(obj),
	                                                       DUK_HOBJECT_GET_HSIZE(obj)),
	                     (long) DUK_HOBJECT_P_COMPUTE_SIZE(new_e_size_adjusted, new_a_size, new_h_size),
	                     (void *) DUK_HOBJECT_GET_PROPS(thr->heap, obj),
	                     (long) DUK_HOBJECT_GET_ESIZE(obj),
	                     (long) DUK_HOBJECT_GET_ENEXT(obj),
	                     (long) DUK_HOBJECT_GET_ASIZE(obj),
	                     (long) DUK_HOBJECT_GET_HSIZE(obj),
	                     (long) new_e_size_adjusted,
	                     (long) new_a_size,
	                     (long) new_h_size,
	                     (long) abandon_array,
	                     (long) new_e_size));

	/*
	 *  Property count check.  This is the only point where we ensure that
	 *  we don't get more (allocated) property space that we can handle.
	 *  There aren't hard limits as such, but some algorithms may fail
	 *  if we get too close to the 4G property limit.
	 *
	 *  Since this works based on allocation size (not actually used size),
	 *  the limit is a bit approximate but good enough in practice.
	 */

	if (new_e_size_adjusted + new_a_size > DUK_HOBJECT_MAX_PROPERTIES) {
		DUK_ERROR_ALLOC_FAILED(thr);
		DUK_WO_NORETURN(return;);
	}
#if defined(DUK_USE_OBJSIZES16)
	if (new_e_size_adjusted > DUK_UINT16_MAX || new_a_size > DUK_UINT16_MAX) {
		/* If caller gave us sizes larger than what we can store,
		 * fail memory safely with an internal error rather than
		 * truncating the sizes.
		 */
		DUK_ERROR_INTERNAL(thr);
		DUK_WO_NORETURN(return;);
	}
#endif

	/*
	 *  Compute new alloc size and alloc new area.
	 *
	 *  The new area is not tracked in the heap at all, so it's critical
	 *  we get to free/keep it in a controlled manner.
	 */

#if defined(DUK_USE_ASSERTIONS)
	/* Whole path must be error throw free, but we may be called from
	 * within error handling so can't assert for error_not_allowed == 0.
	 */
	prev_error_not_allowed = thr->heap->error_not_allowed;
	thr->heap->error_not_allowed = 1;
#endif
	prev_ms_base_flags = thr->heap->ms_base_flags;
	thr->heap->ms_base_flags |=
	        DUK_MS_FLAG_NO_OBJECT_COMPACTION;      /* Avoid attempt to compact the current object (all objects really). */
	thr->heap->pf_prevent_count++;                 /* Avoid finalizers. */
	DUK_ASSERT(thr->heap->pf_prevent_count != 0);  /* Wrap. */

	new_alloc_size = DUK_HOBJECT_P_COMPUTE_SIZE(new_e_size_adjusted, new_a_size, new_h_size);
	DUK_DDD(DUK_DDDPRINT("new hobject allocation size is %ld", (long) new_alloc_size));
	if (new_alloc_size == 0) {
		DUK_ASSERT(new_e_size_adjusted == 0);
		DUK_ASSERT(new_a_size == 0);
		DUK_ASSERT(new_h_size == 0);
		new_p = NULL;
	} else {
		/* Alloc may trigger mark-and-sweep but no compaction, and
		 * cannot throw.
		 */
#if 0  /* XXX: inject test */
		if (1) {
			new_p = NULL;
			goto alloc_failed;
		}
#endif
		new_p = (duk_uint8_t *) DUK_ALLOC(thr->heap, new_alloc_size);
		if (new_p == NULL) {
			/* NULL always indicates alloc failure because
			 * new_alloc_size > 0.
			 */
			goto alloc_failed;
		}
	}

	/* Set up pointers to the new property area: this is hidden behind a macro
	 * because it is memory layout specific.
	 */
	DUK_HOBJECT_P_SET_REALLOC_PTRS(new_p, new_e_k, new_e_pv, new_e_f, new_a, new_h,
	                               new_e_size_adjusted, new_a_size, new_h_size);
	DUK_UNREF(new_h);  /* happens when hash part dropped */
	new_e_next = 0;

	/* if new_p == NULL, all of these pointers are NULL */
	DUK_ASSERT((new_p != NULL) ||
	           (new_e_k == NULL && new_e_pv == NULL && new_e_f == NULL &&
	            new_a == NULL && new_h == NULL));

	DUK_DDD(DUK_DDDPRINT("new alloc size %ld, new_e_k=%p, new_e_pv=%p, new_e_f=%p, new_a=%p, new_h=%p",
	                     (long) new_alloc_size, (void *) new_e_k, (void *) new_e_pv, (void *) new_e_f,
	                     (void *) new_a, (void *) new_h));

	/*
	 *  Migrate array part to start of entries if requested.
	 *
	 *  Note: from an enumeration perspective the order of entry keys matters.
	 *  Array keys should appear wherever they appeared before the array abandon
	 *  operation.  (This no longer matters much because keys are ES2015 sorted.)
	 */

	if (abandon_array) {
		/* Assuming new_a_size == 0, and that entry part contains
		 * no conflicting keys, refcounts do not need to be adjusted for
		 * the values, as they remain exactly the same.
		 *
		 * The keys, however, need to be interned, incref'd, and be
		 * reachable for GC.  Any intern attempt may trigger a GC and
		 * claim any non-reachable strings, so every key must be reachable
		 * at all times.  Refcounts must be correct to satisfy refcount
		 * assertions.
		 *
		 * A longjmp must not occur here, as the new_p allocation would
		 * leak.  Refcounts would come out correctly as the interned
		 * strings are valstack tracked.
		 */
		DUK_ASSERT(new_a_size == 0);

		DUK_STATS_INC(thr->heap, stats_object_abandon_array);

		for (i = 0; i < DUK_HOBJECT_GET_ASIZE(obj); i++) {
			duk_tval *tv1;
			duk_tval *tv2;
			duk_hstring *key;

			DUK_ASSERT(DUK_HOBJECT_GET_PROPS(thr->heap, obj) != NULL);

			tv1 = DUK_HOBJECT_A_GET_VALUE_PTR(thr->heap, obj, i);
			if (DUK_TVAL_IS_UNUSED(tv1)) {
				continue;
			}

			DUK_ASSERT(new_p != NULL && new_e_k != NULL &&
			           new_e_pv != NULL && new_e_f != NULL);

			/*
			 *  Intern key via the valstack to ensure reachability behaves
			 *  properly.  We must avoid longjmp's here so use non-checked
			 *  primitives.
			 *
			 *  Note: duk_check_stack() potentially reallocs the valstack,
			 *  invalidating any duk_tval pointers to valstack.  Callers
			 *  must be careful.
			 */

#if 0  /* XXX: inject test */
			if (1) {
				goto abandon_error;
			}
#endif
			/* Never shrinks; auto-adds DUK_VALSTACK_INTERNAL_EXTRA, which
			 * is generous.
			 */
			if (!duk_check_stack(thr, 1)) {
				goto abandon_error;
			}
			DUK_ASSERT_VALSTACK_SPACE(thr, 1);
			key = duk_heap_strtable_intern_u32(thr->heap, (duk_uint32_t) i);
			if (key == NULL) {
				goto abandon_error;
			}
			duk_push_hstring(thr, key);  /* keep key reachable for GC etc; guaranteed not to fail */

			/* Key is now reachable in the valstack, don't INCREF
			 * the new allocation yet (we'll steal the refcounts
			 * from the value stack once all keys are done).
			 */

			new_e_k[new_e_next] = key;
			tv2 = &new_e_pv[new_e_next].v;  /* array entries are all plain values */
			DUK_TVAL_SET_TVAL(tv2, tv1);
			new_e_f[new_e_next] = DUK_PROPDESC_FLAG_WRITABLE |
			                      DUK_PROPDESC_FLAG_ENUMERABLE |
			                      DUK_PROPDESC_FLAG_CONFIGURABLE;
			new_e_next++;

			/* Note: new_e_next matches pushed temp key count, and nothing can
			 * fail above between the push and this point.
			 */
		}

		/* Steal refcounts from value stack. */
		DUK_DDD(DUK_DDDPRINT("abandon array: pop %ld key temps from valstack", (long) new_e_next));
		duk_pop_n_nodecref_unsafe(thr, (duk_idx_t) new_e_next);
	}

	/*
	 *  Copy keys and values in the entry part (compacting them at the same time).
	 */

	for (i = 0; i < DUK_HOBJECT_GET_ENEXT(obj); i++) {
		duk_hstring *key;

		DUK_ASSERT(DUK_HOBJECT_GET_PROPS(thr->heap, obj) != NULL);

		key = DUK_HOBJECT_E_GET_KEY(thr->heap, obj, i);
		if (key == NULL) {
			continue;
		}

		DUK_ASSERT(new_p != NULL && new_e_k != NULL &&
		           new_e_pv != NULL && new_e_f != NULL);

		new_e_k[new_e_next] = key;
		new_e_pv[new_e_next] = DUK_HOBJECT_E_GET_VALUE(thr->heap, obj, i);
		new_e_f[new_e_next] = DUK_HOBJECT_E_GET_FLAGS(thr->heap, obj, i);
		new_e_next++;
	}
	/* the entries [new_e_next, new_e_size_adjusted[ are left uninitialized on purpose (ok, not gc reachable) */

	/*
	 *  Copy array elements to new array part.  If the new array part is
	 *  larger, initialize the unused entries as UNUSED because they are
	 *  GC reachable.
	 */

#if defined(DUK_USE_ASSERTIONS)
	/* Caller must have decref'd values above new_a_size (if that is necessary). */
	if (!abandon_array) {
		for (i = new_a_size; i < DUK_HOBJECT_GET_ASIZE(obj); i++) {
			duk_tval *tv;
			tv = DUK_HOBJECT_A_GET_VALUE_PTR(thr->heap, obj, i);
			DUK_ASSERT(DUK_TVAL_IS_UNUSED(tv));
		}
	}
#endif
	if (new_a_size > DUK_HOBJECT_GET_ASIZE(obj)) {
		array_copy_size = sizeof(duk_tval) * DUK_HOBJECT_GET_ASIZE(obj);
	} else {
		array_copy_size = sizeof(duk_tval) * new_a_size;
	}

	DUK_ASSERT(new_a != NULL || array_copy_size == 0U);
	DUK_ASSERT(DUK_HOBJECT_GET_PROPS(thr->heap, obj) != NULL || array_copy_size == 0U);
	DUK_ASSERT(DUK_HOBJECT_GET_ASIZE(obj) > 0 || array_copy_size == 0U);
	duk_memcpy_unsafe((void *) new_a,
	                  (const void *) DUK_HOBJECT_A_GET_BASE(thr->heap, obj),
	                  array_copy_size);

	for (i = DUK_HOBJECT_GET_ASIZE(obj); i < new_a_size; i++) {
		duk_tval *tv = &new_a[i];
		DUK_TVAL_SET_UNUSED(tv);
	}

	/*
	 *  Rebuild the hash part always from scratch (guaranteed to finish
	 *  as long as caller gave consistent parameters).
	 *
	 *  Any resize of hash part requires rehashing.  In addition, by rehashing
	 *  get rid of any elements marked deleted (DUK__HASH_DELETED) which is critical
	 *  to ensuring the hash part never fills up.
	 */

#if defined(DUK_USE_HOBJECT_HASH_PART)
	if (new_h_size == 0) {
		DUK_DDD(DUK_DDDPRINT("no hash part, no rehash"));
	} else {
		duk_uint32_t mask;

		DUK_ASSERT(new_h != NULL);

		/* fill new_h with u32 0xff = UNUSED */
		DUK_ASSERT(new_h_size > 0);
		duk_memset(new_h, 0xff, sizeof(duk_uint32_t) * new_h_size);

		DUK_ASSERT(new_e_next <= new_h_size);  /* equality not actually possible */

		mask = new_h_size - 1;
		for (i = 0; i < new_e_next; i++) {
			duk_hstring *key = new_e_k[i];
			duk_uint32_t j, step;

			DUK_ASSERT(key != NULL);
			j = DUK_HSTRING_GET_HASH(key) & mask;
			step = 1;  /* Cache friendly but clustering prone. */

			for (;;) {
				DUK_ASSERT(new_h[j] != DUK__HASH_DELETED);  /* should never happen */
				if (new_h[j] == DUK__HASH_UNUSED) {
					DUK_DDD(DUK_DDDPRINT("rebuild hit %ld -> %ld", (long) j, (long) i));
					new_h[j] = (duk_uint32_t) i;
					break;
				}
				DUK_DDD(DUK_DDDPRINT("rebuild miss %ld, step %ld", (long) j, (long) step));
				j = (j + step) & mask;

				/* Guaranteed to finish (hash is larger than #props). */
			}
		}
	}
#endif  /* DUK_USE_HOBJECT_HASH_PART */

	/*
	 *  Nice debug log.
	 */

	DUK_DD(DUK_DDPRINT("resized hobject %p props (%ld -> %ld bytes), from {p=%p,e_size=%ld,e_next=%ld,a_size=%ld,h_size=%ld} to "
	                   "{p=%p,e_size=%ld,e_next=%ld,a_size=%ld,h_size=%ld}, abandon_array=%ld, unadjusted new_e_size=%ld",
	                   (void *) obj,
	                   (long) DUK_HOBJECT_P_COMPUTE_SIZE(DUK_HOBJECT_GET_ESIZE(obj),
	                                                     DUK_HOBJECT_GET_ASIZE(obj),
	                                                     DUK_HOBJECT_GET_HSIZE(obj)),
	                   (long) new_alloc_size,
	                   (void *) DUK_HOBJECT_GET_PROPS(thr->heap, obj),
	                   (long) DUK_HOBJECT_GET_ESIZE(obj),
	                   (long) DUK_HOBJECT_GET_ENEXT(obj),
	                   (long) DUK_HOBJECT_GET_ASIZE(obj),
	                   (long) DUK_HOBJECT_GET_HSIZE(obj),
	                   (void *) new_p,
	                   (long) new_e_size_adjusted,
	                   (long) new_e_next,
	                   (long) new_a_size,
	                   (long) new_h_size,
	                   (long) abandon_array,
	                   (long) new_e_size));

	/*
	 *  All done, switch properties ('p') allocation to new one.
	 */

	DUK_FREE_CHECKED(thr, DUK_HOBJECT_GET_PROPS(thr->heap, obj));  /* NULL obj->p is OK */
	DUK_HOBJECT_SET_PROPS(thr->heap, obj, new_p);
	DUK_HOBJECT_SET_ESIZE(obj, new_e_size_adjusted);
	DUK_HOBJECT_SET_ENEXT(obj, new_e_next);
	DUK_HOBJECT_SET_ASIZE(obj, new_a_size);
	DUK_HOBJECT_SET_HSIZE(obj, new_h_size);

	/* Clear array part flag only after switching. */
	if (abandon_array) {
		DUK_HOBJECT_CLEAR_ARRAY_PART(obj);
	}

	DUK_DDD(DUK_DDDPRINT("resize result: %!O", (duk_heaphdr *) obj));

	DUK_ASSERT(thr->heap->pf_prevent_count > 0);
	thr->heap->pf_prevent_count--;
	thr->heap->ms_base_flags = prev_ms_base_flags;
#if defined(DUK_USE_ASSERTIONS)
	DUK_ASSERT(thr->heap->error_not_allowed == 1);
	thr->heap->error_not_allowed = prev_error_not_allowed;
#endif

	/*
	 *  Post resize assertions.
	 */

#if defined(DUK_USE_ASSERTIONS)
	/* XXX: post-checks (such as no duplicate keys) */
#endif
	return;

	/*
	 *  Abandon array failed.  We don't need to DECREF anything
	 *  because the references in the new allocation are not
	 *  INCREF'd until abandon is complete.  The string interned
	 *  keys are on the value stack and are handled normally by
	 *  unwind.
	 */

 abandon_error:
 alloc_failed:
	DUK_D(DUK_DPRINT("object property table resize failed"));

	DUK_FREE_CHECKED(thr, new_p);  /* OK for NULL. */

	thr->heap->pf_prevent_count--;
	thr->heap->ms_base_flags = prev_ms_base_flags;
#if defined(DUK_USE_ASSERTIONS)
	DUK_ASSERT(thr->heap->error_not_allowed == 1);
	thr->heap->error_not_allowed = prev_error_not_allowed;
#endif

	DUK_ERROR_ALLOC_FAILED(thr);
	DUK_WO_NORETURN(return;);
}

/*
 *  Helpers to resize properties allocation on specific needs.
 */

DUK_INTERNAL void duk_hobject_resize_entrypart(duk_hthread *thr,
                                               duk_hobject *obj,
                                               duk_uint32_t new_e_size) {
	duk_uint32_t old_e_size;
	duk_uint32_t new_a_size;
	duk_uint32_t new_h_size;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(obj != NULL);

	old_e_size = DUK_HOBJECT_GET_ESIZE(obj);
	if (old_e_size > new_e_size) {
		new_e_size = old_e_size;
	}
#if defined(DUK_USE_HOBJECT_HASH_PART)
	new_h_size = duk__get_default_h_size(new_e_size);
#else
	new_h_size = 0;
#endif
	new_a_size = DUK_HOBJECT_GET_ASIZE(obj);

	duk_hobject_realloc_props(thr, obj, new_e_size, new_a_size, new_h_size, 0);
}

/* Grow entry part allocation for one additional entry. */
DUK_LOCAL void duk__grow_props_for_new_entry_item(duk_hthread *thr, duk_hobject *obj) {
	duk_uint32_t old_e_used;  /* actually used, non-NULL entries */
	duk_uint32_t new_e_size_minimum;
	duk_uint32_t new_e_size;
	duk_uint32_t new_a_size;
	duk_uint32_t new_h_size;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(obj != NULL);

	/* Duktape 0.11.0 and prior tried to optimize the resize by not
	 * counting the number of actually used keys prior to the resize.
	 * This worked mostly well but also caused weird leak-like behavior
	 * as in: test-bug-object-prop-alloc-unbounded.js.  So, now we count
	 * the keys explicitly to compute the new entry part size.
	 */

	old_e_used = duk__count_used_e_keys(thr, obj);
	new_e_size_minimum = old_e_used + 1;
	new_e_size = old_e_used + duk__get_min_grow_e(old_e_used);
#if defined(DUK_USE_HOBJECT_HASH_PART)
	new_h_size = duk__get_default_h_size(new_e_size);
#else
	new_h_size = 0;
#endif
	new_a_size = DUK_HOBJECT_GET_ASIZE(obj);

#if defined(DUK_USE_OBJSIZES16)
	if (new_e_size > DUK_UINT16_MAX) {
		new_e_size = DUK_UINT16_MAX;
	}
	if (new_h_size > DUK_UINT16_MAX) {
		new_h_size = DUK_UINT16_MAX;
	}
	if (new_a_size > DUK_UINT16_MAX) {
		new_a_size = DUK_UINT16_MAX;
	}
#endif
	DUK_ASSERT(new_h_size == 0 || new_h_size >= new_e_size);

	if (!(new_e_size >= new_e_size_minimum)) {
		DUK_ERROR_ALLOC_FAILED(thr);
		DUK_WO_NORETURN(return;);
	}

	duk_hobject_realloc_props(thr, obj, new_e_size, new_a_size, new_h_size, 0);
}

/* Grow array part for a new highest array index. */
DUK_LOCAL void duk__grow_props_for_array_item(duk_hthread *thr, duk_hobject *obj, duk_uint32_t highest_arr_idx) {
	duk_uint32_t new_e_size;
	duk_uint32_t new_a_size;
	duk_uint32_t new_a_size_minimum;
	duk_uint32_t new_h_size;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(obj != NULL);
	DUK_ASSERT(highest_arr_idx >= DUK_HOBJECT_GET_ASIZE(obj));

	new_e_size = DUK_HOBJECT_GET_ESIZE(obj);
	new_h_size = DUK_HOBJECT_GET_HSIZE(obj);
	new_a_size_minimum = highest_arr_idx + 1;
	new_a_size = highest_arr_idx + duk__get_min_grow_a(highest_arr_idx);
	DUK_ASSERT(new_a_size >= highest_arr_idx + 1);  /* duk__get_min_grow_a() is always >= 1 */

#if defined(DUK_USE_OBJSIZES16)
	if (new_e_size > DUK_UINT16_MAX) {
		new_e_size = DUK_UINT16_MAX;
	}
	if (new_h_size > DUK_UINT16_MAX) {
		new_h_size = DUK_UINT16_MAX;
	}
	if (new_a_size > DUK_UINT16_MAX) {
		new_a_size = DUK_UINT16_MAX;
	}
#endif

	if (!(new_a_size >= new_a_size_minimum)) {
		DUK_ERROR_ALLOC_FAILED(thr);
		DUK_WO_NORETURN(return;);
	}

	duk_hobject_realloc_props(thr, obj, new_e_size, new_a_size, new_h_size, 0);
}

/* Abandon array part, moving array entries into entries part.
 * This requires a props resize, which is a heavy operation.
 * We also compact the entries part while we're at it, although
 * this is not strictly required.
 */
DUK_LOCAL void duk__abandon_array_part(duk_hthread *thr, duk_hobject *obj) {
	duk_uint32_t new_e_size_minimum;
	duk_uint32_t new_e_size;
	duk_uint32_t new_a_size;
	duk_uint32_t new_h_size;
	duk_uint32_t e_used;  /* actually used, non-NULL keys */
	duk_uint32_t a_used;
	duk_uint32_t a_size;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(obj != NULL);

	e_used = duk__count_used_e_keys(thr, obj);
	duk__compute_a_stats(thr, obj, &a_used, &a_size);

	/*
	 *  Must guarantee all actually used array entries will fit into
	 *  new entry part.  Add one growth step to ensure we don't run out
	 *  of space right away.
	 */

	new_e_size_minimum = e_used + a_used;
	new_e_size = new_e_size_minimum + duk__get_min_grow_e(new_e_size_minimum);
	new_a_size = 0;
#if defined(DUK_USE_HOBJECT_HASH_PART)
	new_h_size = duk__get_default_h_size(new_e_size);
#else
	new_h_size = 0;
#endif

#if defined(DUK_USE_OBJSIZES16)
	if (new_e_size > DUK_UINT16_MAX) {
		new_e_size = DUK_UINT16_MAX;
	}
	if (new_h_size > DUK_UINT16_MAX) {
		new_h_size = DUK_UINT16_MAX;
	}
	if (new_a_size > DUK_UINT16_MAX) {
		new_a_size = DUK_UINT16_MAX;
	}
#endif

	if (!(new_e_size >= new_e_size_minimum)) {
		DUK_ERROR_ALLOC_FAILED(thr);
		DUK_WO_NORETURN(return;);
	}

	DUK_DD(DUK_DDPRINT("abandon array part for hobject %p, "
	                   "array stats before: e_used=%ld, a_used=%ld, a_size=%ld; "
	                   "resize to e_size=%ld, a_size=%ld, h_size=%ld",
	                   (void *) obj, (long) e_used, (long) a_used, (long) a_size,
	                   (long) new_e_size, (long) new_a_size, (long) new_h_size));

	duk_hobject_realloc_props(thr, obj, new_e_size, new_a_size, new_h_size, 1);
}

/*
 *  Compact an object.  Minimizes allocation size for objects which are
 *  not likely to be extended.  This is useful for internal and non-
 *  extensible objects, but can also be called for non-extensible objects.
 *  May abandon the array part if it is computed to be too sparse.
 *
 *  This call is relatively expensive, as it needs to scan both the
 *  entries and the array part.
 *
 *  The call may fail due to allocation error.
 */

DUK_INTERNAL void duk_hobject_compact_props(duk_hthread *thr, duk_hobject *obj) {
	duk_uint32_t e_size;       /* currently used -> new size */
	duk_uint32_t a_size;       /* currently required */
	duk_uint32_t a_used;       /* actually used */
	duk_uint32_t h_size;
	duk_bool_t abandon_array;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(obj != NULL);

#if defined(DUK_USE_ROM_OBJECTS)
	if (DUK_HEAPHDR_HAS_READONLY((duk_heaphdr *) obj)) {
		DUK_DD(DUK_DDPRINT("ignore attempt to compact a rom object"));
		return;
	}
#endif

	e_size = duk__count_used_e_keys(thr, obj);
	duk__compute_a_stats(thr, obj, &a_used, &a_size);

	DUK_DD(DUK_DDPRINT("compacting hobject, used e keys %ld, used a keys %ld, min a size %ld, "
	                   "resized array density would be: %ld/%ld = %lf",
	                   (long) e_size, (long) a_used, (long) a_size,
	                   (long) a_used, (long) a_size,
	                   (double) a_used / (double) a_size));

	if (duk__abandon_array_density_check(a_used, a_size)) {
		DUK_DD(DUK_DDPRINT("decided to abandon array during compaction, a_used=%ld, a_size=%ld",
		                   (long) a_used, (long) a_size));
		abandon_array = 1;
		e_size += a_used;
		a_size = 0;
	} else {
		DUK_DD(DUK_DDPRINT("decided to keep array during compaction"));
		abandon_array = 0;
	}

#if defined(DUK_USE_HOBJECT_HASH_PART)
	if (e_size >= DUK_USE_HOBJECT_HASH_PROP_LIMIT) {
		h_size = duk__get_default_h_size(e_size);
	} else {
		h_size = 0;
	}
#else
	h_size = 0;
#endif

	DUK_DD(DUK_DDPRINT("compacting hobject -> new e_size %ld, new a_size=%ld, new h_size=%ld, abandon_array=%ld",
	                   (long) e_size, (long) a_size, (long) h_size, (long) abandon_array));

	duk_hobject_realloc_props(thr, obj, e_size, a_size, h_size, abandon_array);
}

/*
 *  Find an existing key from entry part either by linear scan or by
 *  using the hash index (if it exists).
 *
 *  Sets entry index (and possibly the hash index) to output variables,
 *  which allows the caller to update the entry and hash entries in-place.
 *  If entry is not found, both values are set to -1.  If entry is found
 *  but there is no hash part, h_idx is set to -1.
 */

DUK_INTERNAL duk_bool_t duk_hobject_find_entry(duk_heap *heap, duk_hobject *obj, duk_hstring *key, duk_int_t *e_idx, duk_int_t *h_idx) {
	DUK_ASSERT(obj != NULL);
	DUK_ASSERT(key != NULL);
	DUK_ASSERT(e_idx != NULL);
	DUK_ASSERT(h_idx != NULL);
	DUK_UNREF(heap);

	if (DUK_LIKELY(DUK_HOBJECT_GET_HSIZE(obj) == 0))
	{
		/* Linear scan: more likely because most objects are small.
		 * This is an important fast path.
		 *
		 * XXX: this might be worth inlining for property lookups.
		 */
		duk_uint_fast32_t i;
		duk_uint_fast32_t n;
		duk_hstring **h_keys_base;
		DUK_DDD(DUK_DDDPRINT("duk_hobject_find_entry() using linear scan for lookup"));

		h_keys_base = DUK_HOBJECT_E_GET_KEY_BASE(heap, obj);
		n = DUK_HOBJECT_GET_ENEXT(obj);
		for (i = 0; i < n; i++) {
			if (h_keys_base[i] == key) {
				*e_idx = (duk_int_t) i;
				*h_idx = -1;
				return 1;
			}
		}
	}
#if defined(DUK_USE_HOBJECT_HASH_PART)
	else
	{
		/* hash lookup */
		duk_uint32_t n;
		duk_uint32_t i, step;
		duk_uint32_t *h_base;
		duk_uint32_t mask;

		DUK_DDD(DUK_DDDPRINT("duk_hobject_find_entry() using hash part for lookup"));

		h_base = DUK_HOBJECT_H_GET_BASE(heap, obj);
		n = DUK_HOBJECT_GET_HSIZE(obj);
		mask = n - 1;
		i = DUK_HSTRING_GET_HASH(key) & mask;
		step = 1;  /* Cache friendly but clustering prone. */

		for (;;) {
			duk_uint32_t t;

			DUK_ASSERT_DISABLE(i >= 0);  /* unsigned */
			DUK_ASSERT(i < DUK_HOBJECT_GET_HSIZE(obj));
			t = h_base[i];
			DUK_ASSERT(t == DUK__HASH_UNUSED || t == DUK__HASH_DELETED ||
			           (t < DUK_HOBJECT_GET_ESIZE(obj)));  /* t >= 0 always true, unsigned */

			if (t == DUK__HASH_UNUSED) {
				break;
			} else if (t == DUK__HASH_DELETED) {
				DUK_DDD(DUK_DDDPRINT("lookup miss (deleted) i=%ld, t=%ld",
				                     (long) i, (long) t));
			} else {
				DUK_ASSERT(t < DUK_HOBJECT_GET_ESIZE(obj));
				if (DUK_HOBJECT_E_GET_KEY(heap, obj, t) == key) {
					DUK_DDD(DUK_DDDPRINT("lookup hit i=%ld, t=%ld -> key %p",
					                     (long) i, (long) t, (void *) key));
					*e_idx = (duk_int_t) t;
					*h_idx = (duk_int_t) i;
					return 1;
				}
				DUK_DDD(DUK_DDDPRINT("lookup miss i=%ld, t=%ld",
				                     (long) i, (long) t));
			}
			i = (i + step) & mask;

			/* Guaranteed to finish (hash is larger than #props). */
		}
	}
#endif  /* DUK_USE_HOBJECT_HASH_PART */

	/* Not found, leave e_idx and h_idx unset. */
	return 0;
}

/* For internal use: get non-accessor entry value */
DUK_INTERNAL duk_tval *duk_hobject_find_entry_tval_ptr(duk_heap *heap, duk_hobject *obj, duk_hstring *key) {
	duk_int_t e_idx;
	duk_int_t h_idx;

	DUK_ASSERT(obj != NULL);
	DUK_ASSERT(key != NULL);
	DUK_UNREF(heap);

	if (duk_hobject_find_entry(heap, obj, key, &e_idx, &h_idx)) {
		DUK_ASSERT(e_idx >= 0);
		if (!DUK_HOBJECT_E_SLOT_IS_ACCESSOR(heap, obj, e_idx)) {
			return DUK_HOBJECT_E_GET_VALUE_TVAL_PTR(heap, obj, e_idx);
		}
	}
	return NULL;
}

DUK_INTERNAL duk_tval *duk_hobject_find_entry_tval_ptr_stridx(duk_heap *heap, duk_hobject *obj, duk_small_uint_t stridx) {
	return duk_hobject_find_entry_tval_ptr(heap, obj, DUK_HEAP_GET_STRING(heap, stridx));
}

/* For internal use: get non-accessor entry value and attributes */
DUK_INTERNAL duk_tval *duk_hobject_find_entry_tval_ptr_and_attrs(duk_heap *heap, duk_hobject *obj, duk_hstring *key, duk_uint_t *out_attrs) {
	duk_int_t e_idx;
	duk_int_t h_idx;

	DUK_ASSERT(obj != NULL);
	DUK_ASSERT(key != NULL);
	DUK_ASSERT(out_attrs != NULL);
	DUK_UNREF(heap);

	if (duk_hobject_find_entry(heap, obj, key, &e_idx, &h_idx)) {
		DUK_ASSERT(e_idx >= 0);
		if (!DUK_HOBJECT_E_SLOT_IS_ACCESSOR(heap, obj, e_idx)) {
			*out_attrs = DUK_HOBJECT_E_GET_FLAGS(heap, obj, e_idx);
			return DUK_HOBJECT_E_GET_VALUE_TVAL_PTR(heap, obj, e_idx);
		}
	}
	/* If not found, out_attrs is left unset. */
	return NULL;
}

/* For internal use: get array part value */
DUK_INTERNAL duk_tval *duk_hobject_find_array_entry_tval_ptr(duk_heap *heap, duk_hobject *obj, duk_uarridx_t i) {
	duk_tval *tv;

	DUK_ASSERT(obj != NULL);
	DUK_UNREF(heap);

	if (!DUK_HOBJECT_HAS_ARRAY_PART(obj)) {
		return NULL;
	}
	if (i >= DUK_HOBJECT_GET_ASIZE(obj)) {
		return NULL;
	}
	tv = DUK_HOBJECT_A_GET_VALUE_PTR(heap, obj, i);
	return tv;
}

/*
 *  Allocate and initialize a new entry, resizing the properties allocation
 *  if necessary.  Returns entry index (e_idx) or throws an error if alloc fails.
 *
 *  Sets the key of the entry (increasing the key's refcount), and updates
 *  the hash part if it exists.  Caller must set value and flags, and update
 *  the entry value refcount.  A decref for the previous value is not necessary.
 */

DUK_LOCAL duk_int_t duk__hobject_alloc_entry_checked(duk_hthread *thr, duk_hobject *obj, duk_hstring *key) {
	duk_uint32_t idx;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(obj != NULL);
	DUK_ASSERT(key != NULL);
	DUK_ASSERT(DUK_HOBJECT_GET_ENEXT(obj) <= DUK_HOBJECT_GET_ESIZE(obj));

#if defined(DUK_USE_ASSERTIONS)
	/* key must not already exist in entry part */
	{
		duk_uint_fast32_t i;
		for (i = 0; i < DUK_HOBJECT_GET_ENEXT(obj); i++) {
			DUK_ASSERT(DUK_HOBJECT_E_GET_KEY(thr->heap, obj, i) != key);
		}
	}
#endif

	if (DUK_HOBJECT_GET_ENEXT(obj) >= DUK_HOBJECT_GET_ESIZE(obj)) {
		/* only need to guarantee 1 more slot, but allocation growth is in chunks */
		DUK_DDD(DUK_DDDPRINT("entry part full, allocate space for one more entry"));
		duk__grow_props_for_new_entry_item(thr, obj);
	}
	DUK_ASSERT(DUK_HOBJECT_GET_ENEXT(obj) < DUK_HOBJECT_GET_ESIZE(obj));
	idx = DUK_HOBJECT_POSTINC_ENEXT(obj);

	/* previous value is assumed to be garbage, so don't touch it */
	DUK_HOBJECT_E_SET_KEY(thr->heap, obj, idx, key);
	DUK_HSTRING_INCREF(thr, key);

#if defined(DUK_USE_HOBJECT_HASH_PART)
	if (DUK_UNLIKELY(DUK_HOBJECT_GET_HSIZE(obj) > 0)) {
		duk_uint32_t n, mask;
		duk_uint32_t i, step;
		duk_uint32_t *h_base = DUK_HOBJECT_H_GET_BASE(thr->heap, obj);

		n = DUK_HOBJECT_GET_HSIZE(obj);
		mask = n - 1;
		i = DUK_HSTRING_GET_HASH(key) & mask;
		step = 1;  /* Cache friendly but clustering prone. */

		for (;;) {
			duk_uint32_t t = h_base[i];
			if (t == DUK__HASH_UNUSED || t == DUK__HASH_DELETED) {
				DUK_DDD(DUK_DDDPRINT("duk__hobject_alloc_entry_checked() inserted key into hash part, %ld -> %ld",
				                     (long) i, (long) idx));
				DUK_ASSERT_DISABLE(i >= 0);  /* unsigned */
				DUK_ASSERT(i < DUK_HOBJECT_GET_HSIZE(obj));
				DUK_ASSERT_DISABLE(idx >= 0);
				DUK_ASSERT(idx < DUK_HOBJECT_GET_ESIZE(obj));
				h_base[i] = idx;
				break;
			}
			DUK_DDD(DUK_DDDPRINT("duk__hobject_alloc_entry_checked() miss %ld", (long) i));
			i = (i + step) & mask;

			/* Guaranteed to finish (hash is larger than #props). */
		}
	}
#endif  /* DUK_USE_HOBJECT_HASH_PART */

	/* Note: we could return the hash index here too, but it's not
	 * needed right now.
	 */

	DUK_ASSERT_DISABLE(idx >= 0);
	DUK_ASSERT(idx < DUK_HOBJECT_GET_ESIZE(obj));
	DUK_ASSERT(idx < DUK_HOBJECT_GET_ENEXT(obj));
	return (duk_int_t) idx;
}

/*
 *  Object internal value
 *
 *  Returned value is guaranteed to be reachable / incref'd, caller does not need
 *  to incref OR decref.  No proxies or accessors are invoked, no prototype walk.
 */

DUK_INTERNAL duk_tval *duk_hobject_get_internal_value_tval_ptr(duk_heap *heap, duk_hobject *obj) {
	return duk_hobject_find_entry_tval_ptr_stridx(heap, obj, DUK_STRIDX_INT_VALUE);
}

DUK_LOCAL duk_heaphdr *duk_hobject_get_internal_value_heaphdr(duk_heap *heap, duk_hobject *obj) {
	duk_tval *tv;

	DUK_ASSERT(heap != NULL);
	DUK_ASSERT(obj != NULL);

	tv = duk_hobject_get_internal_value_tval_ptr(heap, obj);
	if (tv != NULL) {
		duk_heaphdr *h = DUK_TVAL_GET_HEAPHDR(tv);
		DUK_ASSERT(h != NULL);
		return h;
	}

	return NULL;
}

DUK_INTERNAL duk_hstring *duk_hobject_get_internal_value_string(duk_heap *heap, duk_hobject *obj) {
	duk_hstring *h;

	h = (duk_hstring *) duk_hobject_get_internal_value_heaphdr(heap, obj);
	if (h != NULL) {
		DUK_ASSERT(DUK_HEAPHDR_IS_STRING((duk_heaphdr *) h));
	}
	return h;
}

DUK_LOCAL duk_hobject *duk__hobject_get_entry_object_stridx(duk_heap *heap, duk_hobject *obj, duk_small_uint_t stridx) {
	duk_tval *tv;
	duk_hobject *h;

	tv = duk_hobject_find_entry_tval_ptr_stridx(heap, obj, stridx);
	if (tv != NULL && DUK_TVAL_IS_OBJECT(tv)) {
		h = DUK_TVAL_GET_OBJECT(tv);
		DUK_ASSERT(h != NULL);
		return h;
	}
	return NULL;
}

DUK_INTERNAL duk_harray *duk_hobject_get_formals(duk_hthread *thr, duk_hobject *obj) {
	duk_harray *h;

	h = (duk_harray *) duk__hobject_get_entry_object_stridx(thr->heap, obj, DUK_STRIDX_INT_FORMALS);
	if (h != NULL) {
		DUK_ASSERT(DUK_HOBJECT_IS_ARRAY((duk_hobject *) h));
		DUK_ASSERT(h->length <= DUK_HOBJECT_GET_ASIZE((duk_hobject *) h));
	}
	return h;
}

DUK_INTERNAL duk_hobject *duk_hobject_get_varmap(duk_hthread *thr, duk_hobject *obj) {
	duk_hobject *h;

	h = duk__hobject_get_entry_object_stridx(thr->heap, obj, DUK_STRIDX_INT_VARMAP);
	return h;
}

/*
 *  Arguments handling helpers (argument map mainly).
 *
 *  An arguments object has exotic behavior for some numeric indices.
 *  Accesses may translate to identifier operations which may have
 *  arbitrary side effects (potentially invalidating any duk_tval
 *  pointers).
 */

/* Lookup 'key' from arguments internal 'map', perform a variable lookup
 * if mapped, and leave the result on top of stack (and return non-zero).
 * Used in E5 Section 10.6 algorithms [[Get]] and [[GetOwnProperty]].
 */
DUK_LOCAL
duk_bool_t duk__lookup_arguments_map(duk_hthread *thr,
                                     duk_hobject *obj,
                                     duk_hstring *key,
                                     duk_propdesc *temp_desc,
                                     duk_hobject **out_map,
                                     duk_hobject **out_varenv) {
	duk_hobject *map;
	duk_hobject *varenv;
	duk_bool_t rc;

	DUK_ASSERT_VALSTACK_SPACE(thr, DUK__VALSTACK_SPACE);

	DUK_DDD(DUK_DDDPRINT("arguments map lookup: thr=%p, obj=%p, key=%p, temp_desc=%p "
	                     "(obj -> %!O, key -> %!O)",
	                     (void *) thr, (void *) obj, (void *) key, (void *) temp_desc,
	                     (duk_heaphdr *) obj, (duk_heaphdr *) key));

	if (!duk_hobject_get_own_propdesc(thr, obj, DUK_HTHREAD_STRING_INT_MAP(thr), temp_desc, DUK_GETDESC_FLAG_PUSH_VALUE)) {
		DUK_DDD(DUK_DDDPRINT("-> no 'map'"));
		return 0;
	}

	map = duk_require_hobject(thr, -1);
	DUK_ASSERT(map != NULL);
	duk_pop_unsafe(thr);  /* map is reachable through obj */

	if (!duk_hobject_get_own_propdesc(thr, map, key, temp_desc, DUK_GETDESC_FLAG_PUSH_VALUE)) {
		DUK_DDD(DUK_DDDPRINT("-> 'map' exists, but key not in map"));
		return 0;
	}

	/* [... varname] */
	DUK_DDD(DUK_DDDPRINT("-> 'map' exists, and contains key, key is mapped to argument/variable binding %!T",
	                     (duk_tval *) duk_get_tval(thr, -1)));
	DUK_ASSERT(duk_is_string(thr, -1));  /* guaranteed when building arguments */

	/* get varenv for varname (callee's declarative lexical environment) */
	rc = duk_hobject_get_own_propdesc(thr, obj, DUK_HTHREAD_STRING_INT_VARENV(thr), temp_desc, DUK_GETDESC_FLAG_PUSH_VALUE);
	DUK_UNREF(rc);
	DUK_ASSERT(rc != 0);  /* arguments MUST have an initialized lexical environment reference */
	varenv = duk_require_hobject(thr, -1);
	DUK_ASSERT(varenv != NULL);
	duk_pop_unsafe(thr);  /* varenv remains reachable through 'obj' */

	DUK_DDD(DUK_DDDPRINT("arguments varenv is: %!dO", (duk_heaphdr *) varenv));

	/* success: leave varname in stack */
	*out_map = map;
	*out_varenv = varenv;
	return 1;  /* [... varname] */
}

/* Lookup 'key' from arguments internal 'map', and leave replacement value
 * on stack top if mapped (and return non-zero).
 * Used in E5 Section 10.6 algorithm for [[GetOwnProperty]] (used by [[Get]]).
 */
DUK_LOCAL duk_bool_t duk__check_arguments_map_for_get(duk_hthread *thr, duk_hobject *obj, duk_hstring *key, duk_propdesc *temp_desc) {
	duk_hobject *map;
	duk_hobject *varenv;
	duk_hstring *varname;

	DUK_ASSERT_VALSTACK_SPACE(thr, DUK__VALSTACK_SPACE);

	if (!duk__lookup_arguments_map(thr, obj, key, temp_desc, &map, &varenv)) {
		DUK_DDD(DUK_DDDPRINT("arguments: key not mapped, no exotic get behavior"));
		return 0;
	}

	/* [... varname] */

	varname = duk_require_hstring(thr, -1);
	DUK_ASSERT(varname != NULL);
	duk_pop_unsafe(thr);  /* varname is still reachable */

	DUK_DDD(DUK_DDDPRINT("arguments object automatic getvar for a bound variable; "
	                     "key=%!O, varname=%!O",
	                     (duk_heaphdr *) key,
	                     (duk_heaphdr *) varname));

	(void) duk_js_getvar_envrec(thr, varenv, varname, 1 /*throw*/);

	/* [... value this_binding] */

	duk_pop_unsafe(thr);

	/* leave result on stack top */
	return 1;
}

/* Lookup 'key' from arguments internal 'map', perform a variable write if mapped.
 * Used in E5 Section 10.6 algorithm for [[DefineOwnProperty]] (used by [[Put]]).
 * Assumes stack top contains 'put' value (which is NOT popped).
 */
DUK_LOCAL void duk__check_arguments_map_for_put(duk_hthread *thr, duk_hobject *obj, duk_hstring *key, duk_propdesc *temp_desc, duk_bool_t throw_flag) {
	duk_hobject *map;
	duk_hobject *varenv;
	duk_hstring *varname;

	DUK_ASSERT_VALSTACK_SPACE(thr, DUK__VALSTACK_SPACE);

	if (!duk__lookup_arguments_map(thr, obj, key, temp_desc, &map, &varenv)) {
		DUK_DDD(DUK_DDDPRINT("arguments: key not mapped, no exotic put behavior"));
		return;
	}

	/* [... put_value varname] */

	varname = duk_require_hstring(thr, -1);
	DUK_ASSERT(varname != NULL);
	duk_pop_unsafe(thr);  /* varname is still reachable */

	DUK_DDD(DUK_DDDPRINT("arguments object automatic putvar for a bound variable; "
	                     "key=%!O, varname=%!O, value=%!T",
	                     (duk_heaphdr *) key,
	                     (duk_heaphdr *) varname,
	                     (duk_tval *) duk_require_tval(thr, -1)));

	/* [... put_value] */

	/*
	 *  Note: although arguments object variable mappings are only established
	 *  for non-strict functions (and a call to a non-strict function created
	 *  the arguments object in question), an inner strict function may be doing
	 *  the actual property write.  Hence the throw_flag applied here comes from
	 *  the property write call.
	 */

	duk_js_putvar_envrec(thr, varenv, varname, duk_require_tval(thr, -1), throw_flag);

	/* [... put_value] */
}

/* Lookup 'key' from arguments internal 'map', delete mapping if found.
 * Used in E5 Section 10.6 algorithm for [[Delete]].  Note that the
 * variable/argument itself (where the map points) is not deleted.
 */
DUK_LOCAL void duk__check_arguments_map_for_delete(duk_hthread *thr, duk_hobject *obj, duk_hstring *key, duk_propdesc *temp_desc) {
	duk_hobject *map;

	DUK_ASSERT_VALSTACK_SPACE(thr, DUK__VALSTACK_SPACE);

	if (!duk_hobject_get_own_propdesc(thr, obj, DUK_HTHREAD_STRING_INT_MAP(thr), temp_desc, DUK_GETDESC_FLAG_PUSH_VALUE)) {
		DUK_DDD(DUK_DDDPRINT("arguments: key not mapped, no exotic delete behavior"));
		return;
	}

	map = duk_require_hobject(thr, -1);
	DUK_ASSERT(map != NULL);
	duk_pop_unsafe(thr);  /* map is reachable through obj */

	DUK_DDD(DUK_DDDPRINT("-> have 'map', delete key %!O from map (if exists)); ignore result",
	                     (duk_heaphdr *) key));

	/* Note: no recursion issue, we can trust 'map' to behave */
	DUK_ASSERT(!DUK_HOBJECT_HAS_EXOTIC_BEHAVIOR(map));
	DUK_DDD(DUK_DDDPRINT("map before deletion: %!O", (duk_heaphdr *) map));
	(void) duk_hobject_delprop_raw(thr, map, key, 0);  /* ignore result */
	DUK_DDD(DUK_DDDPRINT("map after deletion: %!O", (duk_heaphdr *) map));
}

/*
 *  ECMAScript compliant [[GetOwnProperty]](P), for internal use only.
 *
 *  If property is found:
 *    - Fills descriptor fields to 'out_desc'
 *    - If DUK_GETDESC_FLAG_PUSH_VALUE is set, pushes a value related to the
 *      property onto the stack ('undefined' for accessor properties).
 *    - Returns non-zero
 *
 *  If property is not found:
 *    - 'out_desc' is left in untouched state (possibly garbage)
 *    - Nothing is pushed onto the stack (not even with DUK_GETDESC_FLAG_PUSH_VALUE
 *      set)
 *    - Returns zero
 *
 *  Notes:
 *
 *    - Getting a property descriptor may cause an allocation (and hence
 *      GC) to take place, hence reachability and refcount of all related
 *      values matter.  Reallocation of value stack, properties, etc may
 *      invalidate many duk_tval pointers (concretely, those which reside
 *      in memory areas subject to reallocation).  However, heap object
 *      pointers are never affected (heap objects have stable pointers).
 *
 *    - The value of a plain property is always reachable and has a non-zero
 *      reference count.
 *
 *    - The value of a virtual property is not necessarily reachable from
 *      elsewhere and may have a refcount of zero.  Hence we push it onto
 *      the valstack for the caller, which ensures it remains reachable
 *      while it is needed.
 *
 *    - There are no virtual accessor properties.  Hence, all getters and
 *      setters are always related to concretely stored properties, which
 *      ensures that the get/set functions in the resulting descriptor are
 *      reachable and have non-zero refcounts.  Should there be virtual
 *      accessor properties later, this would need to change.
 */

DUK_LOCAL duk_bool_t duk__get_own_propdesc_raw(duk_hthread *thr, duk_hobject *obj, duk_hstring *key, duk_uint32_t arr_idx, duk_propdesc *out_desc, duk_small_uint_t flags) {
	duk_tval *tv;

	DUK_DDD(DUK_DDDPRINT("duk_hobject_get_own_propdesc: thr=%p, obj=%p, key=%p, out_desc=%p, flags=%lx, "
	                     "arr_idx=%ld (obj -> %!O, key -> %!O)",
	                     (void *) thr, (void *) obj, (void *) key, (void *) out_desc,
	                     (long) flags, (long) arr_idx,
	                     (duk_heaphdr *) obj, (duk_heaphdr *) key));

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(thr->heap != NULL);
	DUK_ASSERT(obj != NULL);
	DUK_ASSERT(key != NULL);
	DUK_ASSERT(out_desc != NULL);
	DUK_ASSERT_VALSTACK_SPACE(thr, DUK__VALSTACK_SPACE);

	DUK_STATS_INC(thr->heap, stats_getownpropdesc_count);

	/* Each code path returning 1 (= found) must fill in all the output
	 * descriptor fields.  We don't do it beforehand because it'd be
	 * unnecessary work if the property isn't found and would happen
	 * multiple times for an inheritance chain.
	 */
	DUK_ASSERT_SET_GARBAGE(out_desc, sizeof(*out_desc));
#if 0
	out_desc->flags = 0;
	out_desc->get = NULL;
	out_desc->set = NULL;
	out_desc->e_idx = -1;
	out_desc->h_idx = -1;
	out_desc->a_idx = -1;
#endif

	/*
	 *  Try entries part first because it's the common case.
	 *
	 *  Array part lookups are usually handled by the array fast path, and
	 *  are not usually inherited.  Array and entry parts never contain the
	 *  same keys so the entry part vs. array part order doesn't matter.
	 */

	if (duk_hobject_find_entry(thr->heap, obj, key, &out_desc->e_idx, &out_desc->h_idx)) {
		duk_int_t e_idx = out_desc->e_idx;
		DUK_ASSERT(out_desc->e_idx >= 0);
		out_desc->a_idx = -1;
		out_desc->flags = DUK_HOBJECT_E_GET_FLAGS(thr->heap, obj, e_idx);
		out_desc->get = NULL;
		out_desc->set = NULL;
		if (DUK_UNLIKELY(out_desc->flags & DUK_PROPDESC_FLAG_ACCESSOR)) {
			DUK_DDD(DUK_DDDPRINT("-> found accessor property in entry part"));
			out_desc->get = DUK_HOBJECT_E_GET_VALUE_GETTER(thr->heap, obj, e_idx);
			out_desc->set = DUK_HOBJECT_E_GET_VALUE_SETTER(thr->heap, obj, e_idx);
			if (flags & DUK_GETDESC_FLAG_PUSH_VALUE) {
				/* a dummy undefined value is pushed to make valstack
				 * behavior uniform for caller
				 */
				duk_push_undefined(thr);
			}
		} else {
			DUK_DDD(DUK_DDDPRINT("-> found plain property in entry part"));
			tv = DUK_HOBJECT_E_GET_VALUE_TVAL_PTR(thr->heap, obj, e_idx);
			if (flags & DUK_GETDESC_FLAG_PUSH_VALUE) {
				duk_push_tval(thr, tv);
			}
		}
		goto prop_found;
	}

	/*
	 *  Try array part.
	 */

	if (DUK_HOBJECT_HAS_ARRAY_PART(obj) && arr_idx != DUK__NO_ARRAY_INDEX) {
		if (arr_idx < DUK_HOBJECT_GET_ASIZE(obj)) {
			tv = DUK_HOBJECT_A_GET_VALUE_PTR(thr->heap, obj, arr_idx);
			if (!DUK_TVAL_IS_UNUSED(tv)) {
				DUK_DDD(DUK_DDDPRINT("-> found in array part"));
				if (flags & DUK_GETDESC_FLAG_PUSH_VALUE) {
					duk_push_tval(thr, tv);
				}
				/* implicit attributes */
				out_desc->flags = DUK_PROPDESC_FLAG_WRITABLE |
				                  DUK_PROPDESC_FLAG_CONFIGURABLE |
				                  DUK_PROPDESC_FLAG_ENUMERABLE;
				out_desc->get = NULL;
				out_desc->set = NULL;
				out_desc->e_idx = -1;
				out_desc->h_idx = -1;
				out_desc->a_idx = (duk_int_t) arr_idx;  /* XXX: limit 2G due to being signed */
				goto prop_found;
			}
		}
	}

	DUK_DDD(DUK_DDDPRINT("-> not found as a concrete property"));

	/*
	 *  Not found as a concrete property, check for virtual properties.
	 */

	if (!DUK_HOBJECT_HAS_VIRTUAL_PROPERTIES(obj)) {
		/* Quick skip. */
		goto prop_not_found;
	}

	if (DUK_HOBJECT_HAS_EXOTIC_ARRAY(obj)) {
		duk_harray *a;

		DUK_DDD(DUK_DDDPRINT("array object exotic property get for key: %!O, arr_idx: %ld",
		                     (duk_heaphdr *) key, (long) arr_idx));

		a = (duk_harray *) obj;
		DUK_HARRAY_ASSERT_VALID(a);

		if (key == DUK_HTHREAD_STRING_LENGTH(thr)) {
			DUK_DDD(DUK_DDDPRINT("-> found, key is 'length', length exotic behavior"));

			if (flags & DUK_GETDESC_FLAG_PUSH_VALUE) {
				duk_push_uint(thr, (duk_uint_t) a->length);
			}
			out_desc->flags = DUK_PROPDESC_FLAG_VIRTUAL;
			if (DUK_HARRAY_LENGTH_WRITABLE(a)) {
				out_desc->flags |= DUK_PROPDESC_FLAG_WRITABLE;
			}
			out_desc->get = NULL;
			out_desc->set = NULL;
			out_desc->e_idx = -1;
			out_desc->h_idx = -1;
			out_desc->a_idx = -1;

			DUK_ASSERT(!DUK_HOBJECT_HAS_EXOTIC_ARGUMENTS(obj));
			goto prop_found_noexotic;  /* cannot be arguments exotic */
		}
	} else if (DUK_HOBJECT_HAS_EXOTIC_STRINGOBJ(obj)) {
		DUK_DDD(DUK_DDDPRINT("string object exotic property get for key: %!O, arr_idx: %ld",
		                     (duk_heaphdr *) key, (long) arr_idx));

		/* XXX: charlen; avoid multiple lookups? */

		if (arr_idx != DUK__NO_ARRAY_INDEX) {
			duk_hstring *h_val;

			DUK_DDD(DUK_DDDPRINT("array index exists"));

			h_val = duk_hobject_get_internal_value_string(thr->heap, obj);
			DUK_ASSERT(h_val);
			if (arr_idx < DUK_HSTRING_GET_CHARLEN(h_val)) {
				DUK_DDD(DUK_DDDPRINT("-> found, array index inside string"));
				if (flags & DUK_GETDESC_FLAG_PUSH_VALUE) {
					duk_push_hstring(thr, h_val);
					duk_substring(thr, -1, arr_idx, arr_idx + 1);  /* [str] -> [substr] */
				}
				out_desc->flags = DUK_PROPDESC_FLAG_ENUMERABLE |  /* E5 Section 15.5.5.2 */
				                  DUK_PROPDESC_FLAG_VIRTUAL;
				out_desc->get = NULL;
				out_desc->set = NULL;
				out_desc->e_idx = -1;
				out_desc->h_idx = -1;
				out_desc->a_idx = -1;

				DUK_ASSERT(!DUK_HOBJECT_HAS_EXOTIC_ARGUMENTS(obj));
				goto prop_found_noexotic;  /* cannot be arguments exotic */
			} else {
				/* index is above internal string length -> property is fully normal */
				DUK_DDD(DUK_DDDPRINT("array index outside string -> normal property"));
			}
		} else if (key == DUK_HTHREAD_STRING_LENGTH(thr)) {
			duk_hstring *h_val;

			DUK_DDD(DUK_DDDPRINT("-> found, key is 'length', length exotic behavior"));

			h_val = duk_hobject_get_internal_value_string(thr->heap, obj);
			DUK_ASSERT(h_val != NULL);
			if (flags & DUK_GETDESC_FLAG_PUSH_VALUE) {
				duk_push_uint(thr, (duk_uint_t) DUK_HSTRING_GET_CHARLEN(h_val));
			}
			out_desc->flags = DUK_PROPDESC_FLAG_VIRTUAL;  /* E5 Section 15.5.5.1 */
			out_desc->get = NULL;
			out_desc->set = NULL;
			out_desc->e_idx = -1;
			out_desc->h_idx = -1;
			out_desc->a_idx = -1;

			DUK_ASSERT(!DUK_HOBJECT_HAS_EXOTIC_ARGUMENTS(obj));
			goto prop_found_noexotic;  /* cannot be arguments exotic */
		}
	}
#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
	else if (DUK_HOBJECT_IS_BUFOBJ(obj)) {
		duk_hbufobj *h_bufobj;
		duk_uint_t byte_off;
		duk_small_uint_t elem_size;

		h_bufobj = (duk_hbufobj *) obj;
		DUK_HBUFOBJ_ASSERT_VALID(h_bufobj);
		DUK_DDD(DUK_DDDPRINT("bufobj property get for key: %!O, arr_idx: %ld",
		                     (duk_heaphdr *) key, (long) arr_idx));

		if (arr_idx != DUK__NO_ARRAY_INDEX && DUK_HBUFOBJ_HAS_VIRTUAL_INDICES(h_bufobj)) {
			DUK_DDD(DUK_DDDPRINT("array index exists"));

			/* Careful with wrapping: arr_idx upshift may easily wrap, whereas
			 * length downshift won't.
			 */
			if (arr_idx < (h_bufobj->length >> h_bufobj->shift)) {
				byte_off = arr_idx << h_bufobj->shift;  /* no wrap assuming h_bufobj->length is valid */
				elem_size = (duk_small_uint_t) (1U << h_bufobj->shift);
				if (flags & DUK_GETDESC_FLAG_PUSH_VALUE) {
					duk_uint8_t *data;

					if (h_bufobj->buf != NULL && DUK_HBUFOBJ_VALID_BYTEOFFSET_EXCL(h_bufobj, byte_off + elem_size)) {
						data = (duk_uint8_t *) DUK_HBUFFER_GET_DATA_PTR(thr->heap, h_bufobj->buf) + h_bufobj->offset + byte_off;
						duk_hbufobj_push_validated_read(thr, h_bufobj, data, elem_size);
					} else {
						DUK_D(DUK_DPRINT("bufobj access out of underlying buffer, ignoring (read zero)"));
						duk_push_uint(thr, 0);
					}
				}
				out_desc->flags = DUK_PROPDESC_FLAG_WRITABLE |
				                  DUK_PROPDESC_FLAG_VIRTUAL;
				if (DUK_HOBJECT_GET_CLASS_NUMBER(obj) != DUK_HOBJECT_CLASS_ARRAYBUFFER) {
					/* ArrayBuffer indices are non-standard and are
					 * non-enumerable to avoid their serialization.
					 */
					out_desc->flags |= DUK_PROPDESC_FLAG_ENUMERABLE;
				}
				out_desc->get = NULL;
				out_desc->set = NULL;
				out_desc->e_idx = -1;
				out_desc->h_idx = -1;
				out_desc->a_idx = -1;

				DUK_ASSERT(!DUK_HOBJECT_HAS_EXOTIC_ARGUMENTS(obj));
				goto prop_found_noexotic;  /* cannot be e.g. arguments exotic, since exotic 'traits' are mutually exclusive */
			} else {
				/* index is above internal buffer length -> property is fully normal */
				DUK_DDD(DUK_DDDPRINT("array index outside buffer -> normal property"));
			}
		} else if (key == DUK_HTHREAD_STRING_LENGTH(thr) && DUK_HBUFOBJ_HAS_VIRTUAL_INDICES(h_bufobj)) {
			DUK_DDD(DUK_DDDPRINT("-> found, key is 'length', length exotic behavior"));

			if (flags & DUK_GETDESC_FLAG_PUSH_VALUE) {
				/* Length in elements: take into account shift, but
				 * intentionally don't check the underlying buffer here.
				 */
				duk_push_uint(thr, h_bufobj->length >> h_bufobj->shift);
			}
			out_desc->flags = DUK_PROPDESC_FLAG_VIRTUAL;
			out_desc->get = NULL;
			out_desc->set = NULL;
			out_desc->e_idx = -1;
			out_desc->h_idx = -1;
			out_desc->a_idx = -1;

			DUK_ASSERT(!DUK_HOBJECT_HAS_EXOTIC_ARGUMENTS(obj));
			goto prop_found_noexotic;  /* cannot be arguments exotic */
		}
	}
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */

	/* Array properties have exotic behavior but they are concrete,
	 * so no special handling here.
	 *
	 * Arguments exotic behavior (E5 Section 10.6, [[GetOwnProperty]]
	 * is only relevant as a post-check implemented below; hence no
	 * check here.
	 */

	/*
	 *  Not found as concrete or virtual.
	 */

 prop_not_found:
	DUK_DDD(DUK_DDDPRINT("-> not found (virtual, entry part, or array part)"));
	DUK_STATS_INC(thr->heap, stats_getownpropdesc_miss);
	return 0;

	/*
	 *  Found.
	 *
	 *  Arguments object has exotic post-processing, see E5 Section 10.6,
	 *  description of [[GetOwnProperty]] variant for arguments.
	 */

 prop_found:
	DUK_DDD(DUK_DDDPRINT("-> property found, checking for arguments exotic post-behavior"));

	/* Notes:
	 *  - Only numbered indices are relevant, so arr_idx fast reject is good
	 *    (this is valid unless there are more than 4**32-1 arguments).
	 *  - Since variable lookup has no side effects, this can be skipped if
	 *    DUK_GETDESC_FLAG_PUSH_VALUE is not set.
	 */

	if (DUK_UNLIKELY(DUK_HOBJECT_HAS_EXOTIC_ARGUMENTS(obj) &&
	                 arr_idx != DUK__NO_ARRAY_INDEX &&
	                 (flags & DUK_GETDESC_FLAG_PUSH_VALUE))) {
		duk_propdesc temp_desc;

		/* Magically bound variable cannot be an accessor.  However,
		 * there may be an accessor property (or a plain property) in
		 * place with magic behavior removed.  This happens e.g. when
		 * a magic property is redefined with defineProperty().
		 * Cannot assert for "not accessor" here.
		 */

		/* replaces top of stack with new value if necessary */
		DUK_ASSERT((flags & DUK_GETDESC_FLAG_PUSH_VALUE) != 0);

		/* This can perform a variable lookup but only into a declarative
		 * environment which has no side effects.
		 */
		if (duk__check_arguments_map_for_get(thr, obj, key, &temp_desc)) {
			DUK_DDD(DUK_DDDPRINT("-> arguments exotic behavior overrides result: %!T -> %!T",
			                     (duk_tval *) duk_get_tval(thr, -2),
			                     (duk_tval *) duk_get_tval(thr, -1)));
			/* [... old_result result] -> [... result] */
			duk_remove_m2(thr);
		}
	}

 prop_found_noexotic:
	DUK_STATS_INC(thr->heap, stats_getownpropdesc_hit);
	return 1;
}

DUK_INTERNAL duk_bool_t duk_hobject_get_own_propdesc(duk_hthread *thr, duk_hobject *obj, duk_hstring *key, duk_propdesc *out_desc, duk_small_uint_t flags) {
	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(obj != NULL);
	DUK_ASSERT(key != NULL);
	DUK_ASSERT(out_desc != NULL);
	DUK_ASSERT_VALSTACK_SPACE(thr, DUK__VALSTACK_SPACE);

	return duk__get_own_propdesc_raw(thr, obj, key, DUK_HSTRING_GET_ARRIDX_SLOW(key), out_desc, flags);
}

/*
 *  ECMAScript compliant [[GetProperty]](P), for internal use only.
 *
 *  If property is found:
 *    - Fills descriptor fields to 'out_desc'
 *    - If DUK_GETDESC_FLAG_PUSH_VALUE is set, pushes a value related to the
 *      property onto the stack ('undefined' for accessor properties).
 *    - Returns non-zero
 *
 *  If property is not found:
 *    - 'out_desc' is left in untouched state (possibly garbage)
 *    - Nothing is pushed onto the stack (not even with DUK_GETDESC_FLAG_PUSH_VALUE
 *      set)
 *    - Returns zero
 *
 *  May cause arbitrary side effects and invalidate (most) duk_tval
 *  pointers.
 */

DUK_LOCAL duk_bool_t duk__get_propdesc(duk_hthread *thr, duk_hobject *obj, duk_hstring *key, duk_propdesc *out_desc, duk_small_uint_t flags) {
	duk_hobject *curr;
	duk_uint32_t arr_idx;
	duk_uint_t sanity;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(thr->heap != NULL);
	DUK_ASSERT(obj != NULL);
	DUK_ASSERT(key != NULL);
	DUK_ASSERT(out_desc != NULL);
	DUK_ASSERT_VALSTACK_SPACE(thr, DUK__VALSTACK_SPACE);

	DUK_STATS_INC(thr->heap, stats_getpropdesc_count);

	arr_idx = DUK_HSTRING_GET_ARRIDX_FAST(key);

	DUK_DDD(DUK_DDDPRINT("duk__get_propdesc: thr=%p, obj=%p, key=%p, out_desc=%p, flags=%lx, "
	                     "arr_idx=%ld (obj -> %!O, key -> %!O)",
	                     (void *) thr, (void *) obj, (void *) key, (void *) out_desc,
	                     (long) flags, (long) arr_idx,
	                     (duk_heaphdr *) obj, (duk_heaphdr *) key));

	curr = obj;
	DUK_ASSERT(curr != NULL);
	sanity = DUK_HOBJECT_PROTOTYPE_CHAIN_SANITY;
	do {
		if (duk__get_own_propdesc_raw(thr, curr, key, arr_idx, out_desc, flags)) {
			/* stack contains value (if requested), 'out_desc' is set */
			DUK_STATS_INC(thr->heap, stats_getpropdesc_hit);
			return 1;
		}

		/* not found in 'curr', next in prototype chain; impose max depth */
		if (DUK_UNLIKELY(sanity-- == 0)) {
			if (flags & DUK_GETDESC_FLAG_IGNORE_PROTOLOOP) {
				/* treat like property not found */
				break;
			} else {
				DUK_ERROR_RANGE(thr, DUK_STR_PROTOTYPE_CHAIN_LIMIT);
				DUK_WO_NORETURN(return 0;);
			}
		}
		curr = DUK_HOBJECT_GET_PROTOTYPE(thr->heap, curr);
	} while (curr != NULL);

	/* out_desc is left untouched (possibly garbage), caller must use return
	 * value to determine whether out_desc can be looked up
	 */

	DUK_STATS_INC(thr->heap, stats_getpropdesc_miss);
	return 0;
}

/*
 *  Shallow fast path checks for accessing array elements with numeric
 *  indices.  The goal is to try to avoid coercing an array index to an
 *  (interned) string for the most common lookups, in particular, for
 *  standard Array objects.
 *
 *  Interning is avoided but only for a very narrow set of cases:
 *    - Object has array part, index is within array allocation, and
 *      value is not unused (= key exists)
 *    - Object has no interfering exotic behavior (e.g. arguments or
 *      string object exotic behaviors interfere, array exotic
 *      behavior does not).
 *
 *  Current shortcoming: if key does not exist (even if it is within
 *  the array allocation range) a slow path lookup with interning is
 *  always required.  This can probably be fixed so that there is a
 *  quick fast path for non-existent elements as well, at least for
 *  standard Array objects.
 */

#if defined(DUK_USE_ARRAY_PROP_FASTPATH)
DUK_LOCAL duk_tval *duk__getprop_shallow_fastpath_array_tval(duk_hthread *thr, duk_hobject *obj, duk_tval *tv_key) {
	duk_tval *tv;
	duk_uint32_t idx;

	DUK_UNREF(thr);

	if (!(DUK_HOBJECT_HAS_ARRAY_PART(obj) &&
	     !DUK_HOBJECT_HAS_EXOTIC_ARGUMENTS(obj) &&
	     !DUK_HOBJECT_HAS_EXOTIC_STRINGOBJ(obj) &&
	     !DUK_HOBJECT_IS_BUFOBJ(obj) &&
	     !DUK_HOBJECT_IS_PROXY(obj))) {
		/* Must have array part and no conflicting exotic behaviors.
		 * Doesn't need to have array special behavior, e.g. Arguments
		 * object has array part.
		 */
		return NULL;
	}

	/* Arrays never have other exotic behaviors. */

	DUK_DDD(DUK_DDDPRINT("fast path attempt (no exotic string/arguments/buffer "
	                     "behavior, object has array part)"));

#if defined(DUK_USE_FASTINT)
	if (DUK_TVAL_IS_FASTINT(tv_key)) {
		idx = duk__tval_fastint_to_arr_idx(tv_key);
	} else
#endif
	if (DUK_TVAL_IS_DOUBLE(tv_key)) {
		idx = duk__tval_number_to_arr_idx(tv_key);
	} else {
		DUK_DDD(DUK_DDDPRINT("key is not a number"));
		return NULL;
	}

	/* If index is not valid, idx will be DUK__NO_ARRAY_INDEX which
	 * is 0xffffffffUL.  We don't need to check for that explicitly
	 * because 0xffffffffUL will never be inside object 'a_size'.
	 */

	if (idx >= DUK_HOBJECT_GET_ASIZE(obj)) {
		DUK_DDD(DUK_DDDPRINT("key is not an array index or outside array part"));
		return NULL;
	}
	DUK_ASSERT(idx != 0xffffffffUL);
	DUK_ASSERT(idx != DUK__NO_ARRAY_INDEX);

	/* XXX: for array instances we could take a shortcut here and assume
	 * Array.prototype doesn't contain an array index property.
	 */

	DUK_DDD(DUK_DDDPRINT("key is a valid array index and inside array part"));
	tv = DUK_HOBJECT_A_GET_VALUE_PTR(thr->heap, obj, idx);
	if (!DUK_TVAL_IS_UNUSED(tv)) {
		DUK_DDD(DUK_DDDPRINT("-> fast path successful"));
		return tv;
	}

	DUK_DDD(DUK_DDDPRINT("fast path attempt failed, fall back to slow path"));
	return NULL;
}

DUK_LOCAL duk_bool_t duk__putprop_shallow_fastpath_array_tval(duk_hthread *thr, duk_hobject *obj, duk_tval *tv_key, duk_tval *tv_val) {
	duk_tval *tv;
	duk_harray *a;
	duk_uint32_t idx;
	duk_uint32_t old_len, new_len;

	if (!(DUK_HOBJECT_HAS_EXOTIC_ARRAY(obj) &&
	      DUK_HOBJECT_HAS_ARRAY_PART(obj) &&
	      DUK_HOBJECT_HAS_EXTENSIBLE(obj))) {
		return 0;
	}
	DUK_ASSERT(!DUK_HEAPHDR_HAS_READONLY((duk_heaphdr *) obj));  /* caller ensures */

	a = (duk_harray *) obj;
	DUK_HARRAY_ASSERT_VALID(a);

#if defined(DUK_USE_FASTINT)
	if (DUK_TVAL_IS_FASTINT(tv_key)) {
		idx = duk__tval_fastint_to_arr_idx(tv_key);
	} else
#endif
	if (DUK_TVAL_IS_DOUBLE(tv_key)) {
		idx = duk__tval_number_to_arr_idx(tv_key);
	} else {
		DUK_DDD(DUK_DDDPRINT("key is not a number"));
		return 0;
	}

	/* If index is not valid, idx will be DUK__NO_ARRAY_INDEX which
	 * is 0xffffffffUL.  We don't need to check for that explicitly
	 * because 0xffffffffUL will never be inside object 'a_size'.
	 */

	if (idx >= DUK_HOBJECT_GET_ASIZE(obj)) {  /* for resizing of array part, use slow path */
		return 0;
	}
	DUK_ASSERT(idx != 0xffffffffUL);
	DUK_ASSERT(idx != DUK__NO_ARRAY_INDEX);

	old_len = a->length;

	if (idx >= old_len) {
		DUK_DDD(DUK_DDDPRINT("write new array entry requires length update "
		                     "(arr_idx=%ld, old_len=%ld)",
		                     (long) idx, (long) old_len));
		if (DUK_HARRAY_LENGTH_NONWRITABLE(a)) {
			/* The correct behavior here is either a silent error
			 * or a TypeError, depending on strictness.  Fall back
			 * to the slow path to handle the situation.
			 */
			return 0;
		}
		new_len = idx + 1;

		((duk_harray *) obj)->length = new_len;
	}

	tv = DUK_HOBJECT_A_GET_VALUE_PTR(thr->heap, obj, idx);
	DUK_TVAL_SET_TVAL_UPDREF(thr, tv, tv_val);  /* side effects */

	DUK_DDD(DUK_DDDPRINT("array fast path success for index %ld", (long) idx));
	return 1;
}
#endif  /* DUK_USE_ARRAY_PROP_FASTPATH */

/*
 *  Fast path for bufobj getprop/putprop
 */

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
DUK_LOCAL duk_bool_t duk__getprop_fastpath_bufobj_tval(duk_hthread *thr, duk_hobject *obj, duk_tval *tv_key) {
	duk_uint32_t idx;
	duk_hbufobj *h_bufobj;
	duk_uint_t byte_off;
	duk_small_uint_t elem_size;
	duk_uint8_t *data;

	if (!DUK_HOBJECT_IS_BUFOBJ(obj)) {
		return 0;
	}
	h_bufobj = (duk_hbufobj *) obj;
	if (!DUK_HBUFOBJ_HAS_VIRTUAL_INDICES(h_bufobj)) {
		return 0;
	}

#if defined(DUK_USE_FASTINT)
	if (DUK_TVAL_IS_FASTINT(tv_key)) {
		idx = duk__tval_fastint_to_arr_idx(tv_key);
	} else
#endif
	if (DUK_TVAL_IS_DOUBLE(tv_key)) {
		idx = duk__tval_number_to_arr_idx(tv_key);
	} else {
		return 0;
	}

	/* If index is not valid, idx will be DUK__NO_ARRAY_INDEX which
	 * is 0xffffffffUL.  We don't need to check for that explicitly
	 * because 0xffffffffUL will never be inside bufobj length.
	 */

	/* Careful with wrapping (left shifting idx would be unsafe). */
	if (idx >= (h_bufobj->length >> h_bufobj->shift)) {
		return 0;
	}
	DUK_ASSERT(idx != DUK__NO_ARRAY_INDEX);

	byte_off = idx << h_bufobj->shift;  /* no wrap assuming h_bufobj->length is valid */
	elem_size = (duk_small_uint_t) (1U << h_bufobj->shift);

	if (h_bufobj->buf != NULL && DUK_HBUFOBJ_VALID_BYTEOFFSET_EXCL(h_bufobj, byte_off + elem_size)) {
		data = (duk_uint8_t *) DUK_HBUFFER_GET_DATA_PTR(thr->heap, h_bufobj->buf) + h_bufobj->offset + byte_off;
		duk_hbufobj_push_validated_read(thr, h_bufobj, data, elem_size);
	} else {
		DUK_D(DUK_DPRINT("bufobj access out of underlying buffer, ignoring (read zero)"));
		duk_push_uint(thr, 0);
	}

	return 1;
}
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
DUK_LOCAL duk_bool_t duk__putprop_fastpath_bufobj_tval(duk_hthread *thr, duk_hobject *obj, duk_tval *tv_key, duk_tval *tv_val) {
	duk_uint32_t idx;
	duk_hbufobj *h_bufobj;
	duk_uint_t byte_off;
	duk_small_uint_t elem_size;
	duk_uint8_t *data;

	if (!(DUK_HOBJECT_IS_BUFOBJ(obj) &&
	      DUK_TVAL_IS_NUMBER(tv_val))) {
		return 0;
	}
	DUK_ASSERT(!DUK_HEAPHDR_HAS_READONLY((duk_heaphdr *) obj));  /* caller ensures; rom objects are never bufobjs now */

	h_bufobj = (duk_hbufobj *) obj;
	if (!DUK_HBUFOBJ_HAS_VIRTUAL_INDICES(h_bufobj)) {
		return 0;
	}

#if defined(DUK_USE_FASTINT)
	if (DUK_TVAL_IS_FASTINT(tv_key)) {
		idx = duk__tval_fastint_to_arr_idx(tv_key);
	} else
#endif
	if (DUK_TVAL_IS_DOUBLE(tv_key)) {
		idx = duk__tval_number_to_arr_idx(tv_key);
	} else {
		return 0;
	}

	/* If index is not valid, idx will be DUK__NO_ARRAY_INDEX which
	 * is 0xffffffffUL.  We don't need to check for that explicitly
	 * because 0xffffffffUL will never be inside bufobj length.
	 */

	/* Careful with wrapping (left shifting idx would be unsafe). */
	if (idx >= (h_bufobj->length >> h_bufobj->shift)) {
		return 0;
	}
	DUK_ASSERT(idx != DUK__NO_ARRAY_INDEX);

	byte_off = idx << h_bufobj->shift;  /* no wrap assuming h_bufobj->length is valid */
	elem_size = (duk_small_uint_t) (1U << h_bufobj->shift);

	/* Value is required to be a number in the fast path so there
	 * are no side effects in write coercion.
	 */
	duk_push_tval(thr, tv_val);
	DUK_ASSERT(duk_is_number(thr, -1));

	if (h_bufobj->buf != NULL && DUK_HBUFOBJ_VALID_BYTEOFFSET_EXCL(h_bufobj, byte_off + elem_size)) {
		data = (duk_uint8_t *) DUK_HBUFFER_GET_DATA_PTR(thr->heap, h_bufobj->buf) + h_bufobj->offset + byte_off;
		duk_hbufobj_validated_write(thr, h_bufobj, data, elem_size);
	} else {
		DUK_D(DUK_DPRINT("bufobj access out of underlying buffer, ignoring (write skipped)"));
	}

	duk_pop_unsafe(thr);
	return 1;
}
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */

/*
 *  GETPROP: ECMAScript property read.
 */

DUK_INTERNAL duk_bool_t duk_hobject_getprop(duk_hthread *thr, duk_tval *tv_obj, duk_tval *tv_key) {
	duk_tval tv_obj_copy;
	duk_tval tv_key_copy;
	duk_hobject *curr = NULL;
	duk_hstring *key = NULL;
	duk_uint32_t arr_idx = DUK__NO_ARRAY_INDEX;
	duk_propdesc desc;
	duk_uint_t sanity;

	DUK_DDD(DUK_DDDPRINT("getprop: thr=%p, obj=%p, key=%p (obj -> %!T, key -> %!T)",
	                     (void *) thr, (void *) tv_obj, (void *) tv_key,
	                     (duk_tval *) tv_obj, (duk_tval *) tv_key));

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(thr->heap != NULL);
	DUK_ASSERT(tv_obj != NULL);
	DUK_ASSERT(tv_key != NULL);

	DUK_ASSERT_VALSTACK_SPACE(thr, DUK__VALSTACK_SPACE);

	DUK_STATS_INC(thr->heap, stats_getprop_all);

	/*
	 *  Make a copy of tv_obj, tv_key, and tv_val to avoid any issues of
	 *  them being invalidated by a valstack resize.
	 *
	 *  XXX: this is now an overkill for many fast paths.  Rework this
	 *  to be faster (although switching to a valstack discipline might
	 *  be a better solution overall).
	 */

	DUK_TVAL_SET_TVAL(&tv_obj_copy, tv_obj);
	DUK_TVAL_SET_TVAL(&tv_key_copy, tv_key);
	tv_obj = &tv_obj_copy;
	tv_key = &tv_key_copy;

	/*
	 *  Coercion and fast path processing
	 */

	switch (DUK_TVAL_GET_TAG(tv_obj)) {
	case DUK_TAG_UNDEFINED:
	case DUK_TAG_NULL: {
		/* Note: unconditional throw */
		DUK_DDD(DUK_DDDPRINT("base object is undefined or null -> reject"));
#if defined(DUK_USE_PARANOID_ERRORS)
		DUK_ERROR_TYPE(thr, DUK_STR_INVALID_BASE);
#else
		DUK_ERROR_FMT2(thr, DUK_ERR_TYPE_ERROR, "cannot read property %s of %s",
		               duk_push_string_tval_readable(thr, tv_key), duk_push_string_tval_readable(thr, tv_obj));
#endif
		DUK_WO_NORETURN(return 0;);
		break;
	}

	case DUK_TAG_BOOLEAN: {
		DUK_DDD(DUK_DDDPRINT("base object is a boolean, start lookup from boolean prototype"));
		curr = thr->builtins[DUK_BIDX_BOOLEAN_PROTOTYPE];
		break;
	}

	case DUK_TAG_STRING: {
		duk_hstring *h = DUK_TVAL_GET_STRING(tv_obj);
		duk_int_t pop_count;

		if (DUK_UNLIKELY(DUK_HSTRING_HAS_SYMBOL(h))) {
			/* Symbols (ES2015 or hidden) don't have virtual properties. */
			DUK_DDD(DUK_DDDPRINT("base object is a symbol, start lookup from symbol prototype"));
			curr = thr->builtins[DUK_BIDX_SYMBOL_PROTOTYPE];
			break;
		}

#if defined(DUK_USE_FASTINT)
		if (DUK_TVAL_IS_FASTINT(tv_key)) {
			arr_idx = duk__tval_fastint_to_arr_idx(tv_key);
			DUK_DDD(DUK_DDDPRINT("base object string, key is a fast-path fastint; arr_idx %ld", (long) arr_idx));
			pop_count = 0;
		} else
#endif
		if (DUK_TVAL_IS_NUMBER(tv_key)) {
			arr_idx = duk__tval_number_to_arr_idx(tv_key);
			DUK_DDD(DUK_DDDPRINT("base object string, key is a fast-path number; arr_idx %ld", (long) arr_idx));
			pop_count = 0;
		} else {
			arr_idx = duk__push_tval_to_property_key(thr, tv_key, &key);
			DUK_ASSERT(key != NULL);
			DUK_DDD(DUK_DDDPRINT("base object string, key is a non-fast-path number; after "
			                     "coercion key is %!T, arr_idx %ld",
			                     (duk_tval *) duk_get_tval(thr, -1), (long) arr_idx));
			pop_count = 1;
		}

		if (arr_idx != DUK__NO_ARRAY_INDEX &&
		    arr_idx < DUK_HSTRING_GET_CHARLEN(h)) {
			duk_pop_n_unsafe(thr, pop_count);
			duk_push_hstring(thr, h);
			duk_substring(thr, -1, arr_idx, arr_idx + 1);  /* [str] -> [substr] */

			DUK_STATS_INC(thr->heap, stats_getprop_stringidx);
			DUK_DDD(DUK_DDDPRINT("-> %!T (base is string, key is an index inside string length "
			                     "after coercion -> return char)",
			                     (duk_tval *) duk_get_tval(thr, -1)));
			return 1;
		}

		if (pop_count == 0) {
			/* This is a pretty awkward control flow, but we need to recheck the
			 * key coercion here.
			 */
			arr_idx = duk__push_tval_to_property_key(thr, tv_key, &key);
			DUK_ASSERT(key != NULL);
			DUK_DDD(DUK_DDDPRINT("base object string, key is a non-fast-path number; after "
			                     "coercion key is %!T, arr_idx %ld",
			                     (duk_tval *) duk_get_tval(thr, -1), (long) arr_idx));
		}

		if (key == DUK_HTHREAD_STRING_LENGTH(thr)) {
			duk_pop_unsafe(thr);  /* [key] -> [] */
			duk_push_uint(thr, (duk_uint_t) DUK_HSTRING_GET_CHARLEN(h));  /* [] -> [res] */

			DUK_STATS_INC(thr->heap, stats_getprop_stringlen);
			DUK_DDD(DUK_DDDPRINT("-> %!T (base is string, key is 'length' after coercion -> "
			                     "return string length)",
			                     (duk_tval *) duk_get_tval(thr, -1)));
			return 1;
		}

		DUK_DDD(DUK_DDDPRINT("base object is a string, start lookup from string prototype"));
		curr = thr->builtins[DUK_BIDX_STRING_PROTOTYPE];
		goto lookup;  /* avoid double coercion */
	}

	case DUK_TAG_OBJECT: {
#if defined(DUK_USE_ARRAY_PROP_FASTPATH)
		duk_tval *tmp;
#endif

		curr = DUK_TVAL_GET_OBJECT(tv_obj);
		DUK_ASSERT(curr != NULL);

		/* XXX: array .length fast path (important in e.g. loops)? */

#if defined(DUK_USE_ARRAY_PROP_FASTPATH)
		tmp = duk__getprop_shallow_fastpath_array_tval(thr, curr, tv_key);
		if (tmp) {
			duk_push_tval(thr, tmp);

			DUK_DDD(DUK_DDDPRINT("-> %!T (base is object, key is a number, array part "
			                     "fast path)",
			                     (duk_tval *) duk_get_tval(thr, -1)));
			DUK_STATS_INC(thr->heap, stats_getprop_arrayidx);
			return 1;
		}
#endif

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
		if (duk__getprop_fastpath_bufobj_tval(thr, curr, tv_key) != 0) {
			/* Read value pushed on stack. */
			DUK_DDD(DUK_DDDPRINT("-> %!T (base is bufobj, key is a number, bufobj "
			                     "fast path)",
			                     (duk_tval *) duk_get_tval(thr, -1)));
			DUK_STATS_INC(thr->heap, stats_getprop_bufobjidx);
			return 1;
		}
#endif

#if defined(DUK_USE_ES6_PROXY)
		if (DUK_UNLIKELY(DUK_HOBJECT_IS_PROXY(curr))) {
			duk_hobject *h_target;

			if (duk__proxy_check_prop(thr, curr, DUK_STRIDX_GET, tv_key, &h_target)) {
				/* -> [ ... trap handler ] */
				DUK_DDD(DUK_DDDPRINT("-> proxy object 'get' for key %!T", (duk_tval *) tv_key));
				DUK_STATS_INC(thr->heap, stats_getprop_proxy);
				duk_push_hobject(thr, h_target);  /* target */
				duk_push_tval(thr, tv_key);       /* P */
				duk_push_tval(thr, tv_obj);       /* Receiver: Proxy object */
				duk_call_method(thr, 3 /*nargs*/);

				/* Target object must be checked for a conflicting
				 * non-configurable property.
				 */
				arr_idx = duk__push_tval_to_property_key(thr, tv_key, &key);
				DUK_ASSERT(key != NULL);

				if (duk__get_own_propdesc_raw(thr, h_target, key, arr_idx, &desc, DUK_GETDESC_FLAG_PUSH_VALUE)) {
					duk_tval *tv_hook = duk_require_tval(thr, -3);  /* value from hook */
					duk_tval *tv_targ = duk_require_tval(thr, -1);  /* value from target */
					duk_bool_t datadesc_reject;
					duk_bool_t accdesc_reject;

					DUK_DDD(DUK_DDDPRINT("proxy 'get': target has matching property %!O, check for "
					                     "conflicting property; tv_hook=%!T, tv_targ=%!T, desc.flags=0x%08lx, "
					                     "desc.get=%p, desc.set=%p",
					                     (duk_heaphdr *) key, (duk_tval *) tv_hook, (duk_tval *) tv_targ,
					                     (unsigned long) desc.flags,
					                     (void *) desc.get, (void *) desc.set));

					datadesc_reject = !(desc.flags & DUK_PROPDESC_FLAG_ACCESSOR) &&
					                  !(desc.flags & DUK_PROPDESC_FLAG_CONFIGURABLE) &&
					                  !(desc.flags & DUK_PROPDESC_FLAG_WRITABLE) &&
					                  !duk_js_samevalue(tv_hook, tv_targ);
					accdesc_reject = (desc.flags & DUK_PROPDESC_FLAG_ACCESSOR) &&
					                 !(desc.flags & DUK_PROPDESC_FLAG_CONFIGURABLE) &&
					                 (desc.get == NULL) &&
					                 !DUK_TVAL_IS_UNDEFINED(tv_hook);
					if (datadesc_reject || accdesc_reject) {
						DUK_ERROR_TYPE(thr, DUK_STR_PROXY_REJECTED);
						DUK_WO_NORETURN(return 0;);
					}

					duk_pop_2_unsafe(thr);
				} else {
					duk_pop_unsafe(thr);
				}
				return 1;  /* return value */
			}

			curr = h_target;  /* resume lookup from target */
			DUK_TVAL_SET_OBJECT(tv_obj, curr);
		}
#endif  /* DUK_USE_ES6_PROXY */

		if (DUK_HOBJECT_HAS_EXOTIC_ARGUMENTS(curr)) {
			arr_idx = duk__push_tval_to_property_key(thr, tv_key, &key);
			DUK_ASSERT(key != NULL);

			DUK_STATS_INC(thr->heap, stats_getprop_arguments);
			if (duk__check_arguments_map_for_get(thr, curr, key, &desc)) {
				DUK_DDD(DUK_DDDPRINT("-> %!T (base is object with arguments exotic behavior, "
				                     "key matches magically bound property -> skip standard "
				                     "Get with replacement value)",
				                     (duk_tval *) duk_get_tval(thr, -1)));

				/* no need for 'caller' post-check, because 'key' must be an array index */

				duk_remove_m2(thr);  /* [key result] -> [result] */
				return 1;
			}

			goto lookup;  /* avoid double coercion */
		}
		break;
	}

	/* Buffer has virtual properties similar to string, but indexed values
	 * are numbers, not 1-byte buffers/strings which would perform badly.
	 */
	case DUK_TAG_BUFFER: {
		duk_hbuffer *h = DUK_TVAL_GET_BUFFER(tv_obj);
		duk_int_t pop_count;

		/*
		 *  Because buffer values are often looped over, a number fast path
		 *  is important.
		 */

#if defined(DUK_USE_FASTINT)
		if (DUK_TVAL_IS_FASTINT(tv_key)) {
			arr_idx = duk__tval_fastint_to_arr_idx(tv_key);
			DUK_DDD(DUK_DDDPRINT("base object buffer, key is a fast-path fastint; arr_idx %ld", (long) arr_idx));
			pop_count = 0;
		}
		else
#endif
		if (DUK_TVAL_IS_NUMBER(tv_key)) {
			arr_idx = duk__tval_number_to_arr_idx(tv_key);
			DUK_DDD(DUK_DDDPRINT("base object buffer, key is a fast-path number; arr_idx %ld", (long) arr_idx));
			pop_count = 0;
		} else {
			arr_idx = duk__push_tval_to_property_key(thr, tv_key, &key);
			DUK_ASSERT(key != NULL);
			DUK_DDD(DUK_DDDPRINT("base object buffer, key is a non-fast-path number; after "
			                     "coercion key is %!T, arr_idx %ld",
			                     (duk_tval *) duk_get_tval(thr, -1), (long) arr_idx));
			pop_count = 1;
		}

		if (arr_idx != DUK__NO_ARRAY_INDEX &&
		    arr_idx < DUK_HBUFFER_GET_SIZE(h)) {
			duk_pop_n_unsafe(thr, pop_count);
			duk_push_uint(thr, ((duk_uint8_t *) DUK_HBUFFER_GET_DATA_PTR(thr->heap, h))[arr_idx]);
			DUK_STATS_INC(thr->heap, stats_getprop_bufferidx);
			DUK_DDD(DUK_DDDPRINT("-> %!T (base is buffer, key is an index inside buffer length "
			                     "after coercion -> return byte as number)",
			                     (duk_tval *) duk_get_tval(thr, -1)));
			return 1;
		}

		if (pop_count == 0) {
			/* This is a pretty awkward control flow, but we need to recheck the
			 * key coercion here.
			 */
			arr_idx = duk__push_tval_to_property_key(thr, tv_key, &key);
			DUK_ASSERT(key != NULL);
			DUK_DDD(DUK_DDDPRINT("base object buffer, key is a non-fast-path number; after "
			                     "coercion key is %!T, arr_idx %ld",
			                     (duk_tval *) duk_get_tval(thr, -1), (long) arr_idx));
		}

		if (key == DUK_HTHREAD_STRING_LENGTH(thr)) {
			duk_pop_unsafe(thr);  /* [key] -> [] */
			duk_push_uint(thr, (duk_uint_t) DUK_HBUFFER_GET_SIZE(h));  /* [] -> [res] */
			DUK_STATS_INC(thr->heap, stats_getprop_bufferlen);

			DUK_DDD(DUK_DDDPRINT("-> %!T (base is buffer, key is 'length' "
			                     "after coercion -> return buffer length)",
			                     (duk_tval *) duk_get_tval(thr, -1)));
			return 1;
		}

		DUK_DDD(DUK_DDDPRINT("base object is a buffer, start lookup from Uint8Array prototype"));
		curr = thr->builtins[DUK_BIDX_UINT8ARRAY_PROTOTYPE];
		goto lookup;  /* avoid double coercion */
	}

	case DUK_TAG_POINTER: {
		DUK_DDD(DUK_DDDPRINT("base object is a pointer, start lookup from pointer prototype"));
		curr = thr->builtins[DUK_BIDX_POINTER_PROTOTYPE];
		break;
	}

	case DUK_TAG_LIGHTFUNC: {
		/* Lightfuncs inherit getter .name and .length from %NativeFunctionPrototype%. */
		DUK_DDD(DUK_DDDPRINT("base object is a lightfunc, start lookup from function prototype"));
		curr = thr->builtins[DUK_BIDX_NATIVE_FUNCTION_PROTOTYPE];
		break;
	}

#if defined(DUK_USE_FASTINT)
	case DUK_TAG_FASTINT:
#endif
	default: {
		/* number */
		DUK_DDD(DUK_DDDPRINT("base object is a number, start lookup from number prototype"));
		DUK_ASSERT(!DUK_TVAL_IS_UNUSED(tv_obj));
		DUK_ASSERT(DUK_TVAL_IS_NUMBER(tv_obj));
		curr = thr->builtins[DUK_BIDX_NUMBER_PROTOTYPE];
		break;
	}
	}

	/* key coercion (unless already coerced above) */
	DUK_ASSERT(key == NULL);
	arr_idx = duk__push_tval_to_property_key(thr, tv_key, &key);
	DUK_ASSERT(key != NULL);
	/*
	 *  Property lookup
	 */

 lookup:
	/* [key] (coerced) */
	DUK_ASSERT(curr != NULL);
	DUK_ASSERT(key != NULL);

	sanity = DUK_HOBJECT_PROTOTYPE_CHAIN_SANITY;
	do {
		if (!duk__get_own_propdesc_raw(thr, curr, key, arr_idx, &desc, DUK_GETDESC_FLAG_PUSH_VALUE)) {
			goto next_in_chain;
		}

		if (desc.get != NULL) {
			/* accessor with defined getter */
			DUK_ASSERT((desc.flags & DUK_PROPDESC_FLAG_ACCESSOR) != 0);

			duk_pop_unsafe(thr);              /* [key undefined] -> [key] */
			duk_push_hobject(thr, desc.get);
			duk_push_tval(thr, tv_obj);       /* note: original, uncoerced base */
#if defined(DUK_USE_NONSTD_GETTER_KEY_ARGUMENT)
			duk_dup_m3(thr);
			duk_call_method(thr, 1);          /* [key getter this key] -> [key retval] */
#else
			duk_call_method(thr, 0);          /* [key getter this] -> [key retval] */
#endif
		} else {
			/* [key value] or [key undefined] */

			/* data property or accessor without getter */
			DUK_ASSERT(((desc.flags & DUK_PROPDESC_FLAG_ACCESSOR) == 0) ||
			           (desc.get == NULL));

			/* if accessor without getter, return value is undefined */
			DUK_ASSERT(((desc.flags & DUK_PROPDESC_FLAG_ACCESSOR) == 0) ||
			           duk_is_undefined(thr, -1));

			/* Note: for an accessor without getter, falling through to
			 * check for "caller" exotic behavior is unnecessary as
			 * "undefined" will never activate the behavior.  But it does
			 * no harm, so we'll do it anyway.
			 */
		}

		goto found;  /* [key result] */

	 next_in_chain:
		/* XXX: option to pretend property doesn't exist if sanity limit is
		 * hit might be useful.
		 */
		if (DUK_UNLIKELY(sanity-- == 0)) {
			DUK_ERROR_RANGE(thr, DUK_STR_PROTOTYPE_CHAIN_LIMIT);
			DUK_WO_NORETURN(return 0;);
		}
		curr = DUK_HOBJECT_GET_PROTOTYPE(thr->heap, curr);
	} while (curr != NULL);

	/*
	 *  Not found
	 */

	duk_to_undefined(thr, -1);  /* [key] -> [undefined] (default value) */

	DUK_DDD(DUK_DDDPRINT("-> %!T (not found)", (duk_tval *) duk_get_tval(thr, -1)));
	return 0;

	/*
	 *  Found; post-processing (Function and arguments objects)
	 */

 found:
	/* [key result] */

#if !defined(DUK_USE_NONSTD_FUNC_CALLER_PROPERTY)
	/* Special behavior for 'caller' property of (non-bound) function objects
	 * and non-strict Arguments objects: if 'caller' -value- (!) is a strict
	 * mode function, throw a TypeError (E5 Sections 15.3.5.4, 10.6).
	 * Quite interestingly, a non-strict function with no formal arguments
	 * will get an arguments object -without- special 'caller' behavior!
	 *
	 * The E5.1 spec is a bit ambiguous if this special behavior applies when
	 * a bound function is the base value (not the 'caller' value): Section
	 * 15.3.4.5 (describing bind()) states that [[Get]] for bound functions
	 * matches that of Section 15.3.5.4 ([[Get]] for Function instances).
	 * However, Section 13.3.5.4 has "NOTE: Function objects created using
	 * Function.prototype.bind use the default [[Get]] internal method."
	 * The current implementation assumes this means that bound functions
	 * should not have the special [[Get]] behavior.
	 *
	 * The E5.1 spec is also a bit unclear if the TypeError throwing is
	 * applied if the 'caller' value is a strict bound function.  The
	 * current implementation will throw even for both strict non-bound
	 * and strict bound functions.
	 *
	 * See test-dev-strict-func-as-caller-prop-value.js for quite extensive
	 * tests.
	 *
	 * This exotic behavior is disabled when the non-standard 'caller' property
	 * is enabled, as it conflicts with the free use of 'caller'.
	 */
	if (key == DUK_HTHREAD_STRING_CALLER(thr) &&
	    DUK_TVAL_IS_OBJECT(tv_obj)) {
		duk_hobject *orig = DUK_TVAL_GET_OBJECT(tv_obj);
		DUK_ASSERT(orig != NULL);

		if (DUK_HOBJECT_IS_NONBOUND_FUNCTION(orig) ||
		    DUK_HOBJECT_HAS_EXOTIC_ARGUMENTS(orig)) {
			duk_hobject *h;

			/* XXX: The TypeError is currently not applied to bound
			 * functions because the 'strict' flag is not copied by
			 * bind().  This may or may not be correct, the specification
			 * only refers to the value being a "strict mode Function
			 * object" which is ambiguous.
			 */
			DUK_ASSERT(!DUK_HOBJECT_HAS_BOUNDFUNC(orig));

			h = duk_get_hobject(thr, -1);  /* NULL if not an object */
			if (h &&
			    DUK_HOBJECT_IS_FUNCTION(h) &&
			    DUK_HOBJECT_HAS_STRICT(h)) {
				/* XXX: sufficient to check 'strict', assert for 'is function' */
				DUK_ERROR_TYPE(thr, DUK_STR_STRICT_CALLER_READ);
				DUK_WO_NORETURN(return 0;);
			}
		}
	}
#endif   /* !DUK_USE_NONSTD_FUNC_CALLER_PROPERTY */

	duk_remove_m2(thr);  /* [key result] -> [result] */

	DUK_DDD(DUK_DDDPRINT("-> %!T (found)", (duk_tval *) duk_get_tval(thr, -1)));
	return 1;
}

/*
 *  HASPROP: ECMAScript property existence check ("in" operator).
 *
 *  Interestingly, the 'in' operator does not do any coercion of
 *  the target object.
 */

DUK_INTERNAL duk_bool_t duk_hobject_hasprop(duk_hthread *thr, duk_tval *tv_obj, duk_tval *tv_key) {
	duk_tval tv_key_copy;
	duk_hobject *obj;
	duk_hstring *key;
	duk_uint32_t arr_idx;
	duk_bool_t rc;
	duk_propdesc desc;

	DUK_DDD(DUK_DDDPRINT("hasprop: thr=%p, obj=%p, key=%p (obj -> %!T, key -> %!T)",
	                     (void *) thr, (void *) tv_obj, (void *) tv_key,
	                     (duk_tval *) tv_obj, (duk_tval *) tv_key));

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(thr->heap != NULL);
	DUK_ASSERT(tv_obj != NULL);
	DUK_ASSERT(tv_key != NULL);
	DUK_ASSERT_VALSTACK_SPACE(thr, DUK__VALSTACK_SPACE);

	DUK_TVAL_SET_TVAL(&tv_key_copy, tv_key);
	tv_key = &tv_key_copy;

	/*
	 *  The 'in' operator requires an object as its right hand side,
	 *  throwing a TypeError unconditionally if this is not the case.
	 *
	 *  However, lightfuncs need to behave like fully fledged objects
	 *  here to be maximally transparent, so we need to handle them
	 *  here.  Same goes for plain buffers which behave like ArrayBuffers.
	 */

	/* XXX: Refactor key coercion so that it's only called once.  It can't
	 * be trivially lifted here because the object must be type checked
	 * first.
	 */

	if (DUK_TVAL_IS_OBJECT(tv_obj)) {
		obj = DUK_TVAL_GET_OBJECT(tv_obj);
		DUK_ASSERT(obj != NULL);

		arr_idx = duk__push_tval_to_property_key(thr, tv_key, &key);
	} else if (DUK_TVAL_IS_BUFFER(tv_obj)) {
		arr_idx = duk__push_tval_to_property_key(thr, tv_key, &key);
		if (duk__key_is_plain_buf_ownprop(thr, DUK_TVAL_GET_BUFFER(tv_obj), key, arr_idx)) {
			rc = 1;
			goto pop_and_return;
		}
		obj = thr->builtins[DUK_BIDX_UINT8ARRAY_PROTOTYPE];
	} else if (DUK_TVAL_IS_LIGHTFUNC(tv_obj)) {
		arr_idx = duk__push_tval_to_property_key(thr, tv_key, &key);

		/* If not found, resume existence check from %NativeFunctionPrototype%.
		 * We can just substitute the value in this case; nothing will
		 * need the original base value (as would be the case with e.g.
		 * setters/getters.
		 */
		obj = thr->builtins[DUK_BIDX_NATIVE_FUNCTION_PROTOTYPE];
	} else {
		/* Note: unconditional throw */
		DUK_DDD(DUK_DDDPRINT("base object is not an object -> reject"));
		DUK_ERROR_TYPE(thr, DUK_STR_INVALID_BASE);
		DUK_WO_NORETURN(return 0;);
	}

	/* XXX: fast path for arrays? */

	DUK_ASSERT(key != NULL);
	DUK_ASSERT(obj != NULL);
	DUK_UNREF(arr_idx);

#if defined(DUK_USE_ES6_PROXY)
	if (DUK_UNLIKELY(DUK_HOBJECT_IS_PROXY(obj))) {
		duk_hobject *h_target;
		duk_bool_t tmp_bool;

		/* XXX: the key in 'key in obj' is string coerced before we're called
		 * (which is the required behavior in E5/E5.1/E6) so the key is a string
		 * here already.
		 */

		if (duk__proxy_check_prop(thr, obj, DUK_STRIDX_HAS, tv_key, &h_target)) {
			/* [ ... key trap handler ] */
			DUK_DDD(DUK_DDDPRINT("-> proxy object 'has' for key %!T", (duk_tval *) tv_key));
			duk_push_hobject(thr, h_target);  /* target */
			duk_push_tval(thr, tv_key);       /* P */
			duk_call_method(thr, 2 /*nargs*/);
			tmp_bool = duk_to_boolean_top_pop(thr);
			if (!tmp_bool) {
				/* Target object must be checked for a conflicting
				 * non-configurable property.
				 */

				if (duk__get_own_propdesc_raw(thr, h_target, key, arr_idx, &desc, 0 /*flags*/)) {  /* don't push value */
					DUK_DDD(DUK_DDDPRINT("proxy 'has': target has matching property %!O, check for "
					                     "conflicting property; desc.flags=0x%08lx, "
					                     "desc.get=%p, desc.set=%p",
					                     (duk_heaphdr *) key, (unsigned long) desc.flags,
					                     (void *) desc.get, (void *) desc.set));
					/* XXX: Extensibility check for target uses IsExtensible().  If we
					 * implemented the isExtensible trap and didn't reject proxies as
					 * proxy targets, it should be respected here.
					 */
					if (!((desc.flags & DUK_PROPDESC_FLAG_CONFIGURABLE) &&  /* property is configurable and */
					      DUK_HOBJECT_HAS_EXTENSIBLE(h_target))) {          /* ... target is extensible */
						DUK_ERROR_TYPE(thr, DUK_STR_PROXY_REJECTED);
						DUK_WO_NORETURN(return 0;);
					}
				}
			}

			duk_pop_unsafe(thr);  /* [ key ] -> [] */
			return tmp_bool;
		}

		obj = h_target;  /* resume check from proxy target */
	}
#endif  /* DUK_USE_ES6_PROXY */

	/* XXX: inline into a prototype walking loop? */

	rc = duk__get_propdesc(thr, obj, key, &desc, 0 /*flags*/);  /* don't push value */
	/* fall through */

 pop_and_return:
	duk_pop_unsafe(thr);  /* [ key ] -> [] */
	return rc;
}

/*
 *  HASPROP variant used internally.
 *
 *  This primitive must never throw an error, callers rely on this.
 *  In particular, don't throw an error for prototype loops; instead,
 *  pretend like the property doesn't exist if a prototype sanity limit
 *  is reached.
 *
 *  Does not implement proxy behavior: if applied to a proxy object,
 *  returns key existence on the proxy object itself.
 */

DUK_INTERNAL duk_bool_t duk_hobject_hasprop_raw(duk_hthread *thr, duk_hobject *obj, duk_hstring *key) {
	duk_propdesc dummy;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(thr->heap != NULL);
	DUK_ASSERT(obj != NULL);
	DUK_ASSERT(key != NULL);

	DUK_ASSERT_VALSTACK_SPACE(thr, DUK__VALSTACK_SPACE);

	return duk__get_propdesc(thr, obj, key, &dummy, DUK_GETDESC_FLAG_IGNORE_PROTOLOOP);  /* don't push value */
}

/*
 *  Helper: handle Array object 'length' write which automatically
 *  deletes properties, see E5 Section 15.4.5.1, step 3.  This is
 *  quite tricky to get right.
 *
 *  Used by duk_hobject_putprop().
 */

/* Coerce a new .length candidate to a number and check that it's a valid
 * .length.
 */
DUK_LOCAL duk_uint32_t duk__to_new_array_length_checked(duk_hthread *thr, duk_tval *tv) {
	duk_uint32_t res;
	duk_double_t d;

#if !defined(DUK_USE_PREFER_SIZE)
#if defined(DUK_USE_FASTINT)
	/* When fastints are enabled, the most interesting case is assigning
	 * a fastint to .length (e.g. arr.length = 0).
	 */
	if (DUK_TVAL_IS_FASTINT(tv)) {
		/* Very common case. */
		duk_int64_t fi;
		fi = DUK_TVAL_GET_FASTINT(tv);
		if (fi < 0 || fi > DUK_I64_CONSTANT(0xffffffff)) {
			goto fail_range;
		}
		return (duk_uint32_t) fi;
	}
#else  /* DUK_USE_FASTINT */
	/* When fastints are not enabled, the most interesting case is any
	 * number.
	 */
	if (DUK_TVAL_IS_DOUBLE(tv)) {
		d = DUK_TVAL_GET_NUMBER(tv);
	}
#endif  /* DUK_USE_FASTINT */
	else
#endif  /* !DUK_USE_PREFER_SIZE */
	{
		/* In all other cases, and when doing a size optimized build,
		 * fall back to the comprehensive handler.
		 */
		d = duk_js_tonumber(thr, tv);
	}

	/* Refuse to update an Array's 'length' to a value outside the
	 * 32-bit range.  Negative zero is accepted as zero.
	 */
	res = duk_double_to_uint32_t(d);
	if ((duk_double_t) res != d) {
		goto fail_range;
	}

	return res;

 fail_range:
	DUK_ERROR_RANGE(thr, DUK_STR_INVALID_ARRAY_LENGTH);
	DUK_WO_NORETURN(return 0;);
}

/* Delete elements required by a smaller length, taking into account
 * potentially non-configurable elements.  Returns non-zero if all
 * elements could be deleted, and zero if all or some elements could
 * not be deleted.  Also writes final "target length" to 'out_result_len'.
 * This is the length value that should go into the 'length' property
 * (must be set by the caller).  Never throws an error.
 */
DUK_LOCAL
duk_bool_t duk__handle_put_array_length_smaller(duk_hthread *thr,
                                                duk_hobject *obj,
                                                duk_uint32_t old_len,
                                                duk_uint32_t new_len,
                                                duk_bool_t force_flag,
                                                duk_uint32_t *out_result_len) {
	duk_uint32_t target_len;
	duk_uint_fast32_t i;
	duk_uint32_t arr_idx;
	duk_hstring *key;
	duk_tval *tv;
	duk_bool_t rc;

	DUK_DDD(DUK_DDDPRINT("new array length smaller than old (%ld -> %ld), "
	                     "probably need to remove elements",
	                     (long) old_len, (long) new_len));

	/*
	 *  New length is smaller than old length, need to delete properties above
	 *  the new length.
	 *
	 *  If array part exists, this is straightforward: array entries cannot
	 *  be non-configurable so this is guaranteed to work.
	 *
	 *  If array part does not exist, array-indexed values are scattered
	 *  in the entry part, and some may not be configurable (preventing length
	 *  from becoming lower than their index + 1).  To handle the algorithm
	 *  in E5 Section 15.4.5.1, step l correctly, we scan the entire property
	 *  set twice.
	 */

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(obj != NULL);
	DUK_ASSERT(new_len < old_len);
	DUK_ASSERT(out_result_len != NULL);
	DUK_ASSERT_VALSTACK_SPACE(thr, DUK__VALSTACK_SPACE);

	DUK_ASSERT(DUK_HOBJECT_HAS_EXOTIC_ARRAY(obj));
	DUK_ASSERT(DUK_HOBJECT_IS_ARRAY(obj));

	if (DUK_HOBJECT_HAS_ARRAY_PART(obj)) {
		/*
		 *  All defined array-indexed properties are in the array part
		 *  (we assume the array part is comprehensive), and all array
		 *  entries are writable, configurable, and enumerable.  Thus,
		 *  nothing can prevent array entries from being deleted.
		 */

		DUK_DDD(DUK_DDDPRINT("have array part, easy case"));

		if (old_len < DUK_HOBJECT_GET_ASIZE(obj)) {
			/* XXX: assertion that entries >= old_len are already unused */
			i = old_len;
		} else {
			i = DUK_HOBJECT_GET_ASIZE(obj);
		}
		DUK_ASSERT(i <= DUK_HOBJECT_GET_ASIZE(obj));

		while (i > new_len) {
			i--;
			tv = DUK_HOBJECT_A_GET_VALUE_PTR(thr->heap, obj, i);
			DUK_TVAL_SET_UNUSED_UPDREF(thr, tv);  /* side effects */
		}

		*out_result_len = new_len;
		return 1;
	} else {
		/*
		 *  Entries part is a bit more complex.
		 */

		/* Stage 1: find highest preventing non-configurable entry (if any).
		 * When forcing, ignore non-configurability.
		 */

		DUK_DDD(DUK_DDDPRINT("no array part, slow case"));

		DUK_DDD(DUK_DDDPRINT("array length write, no array part, stage 1: find target_len "
		                     "(highest preventing non-configurable entry (if any))"));

		target_len = new_len;
		if (force_flag) {
			DUK_DDD(DUK_DDDPRINT("array length write, no array part; force flag -> skip stage 1"));
			goto skip_stage1;
		}
		for (i = 0; i < DUK_HOBJECT_GET_ENEXT(obj); i++) {
			key = DUK_HOBJECT_E_GET_KEY(thr->heap, obj, i);
			if (!key) {
				DUK_DDD(DUK_DDDPRINT("skip entry index %ld: null key", (long) i));
				continue;
			}
			if (!DUK_HSTRING_HAS_ARRIDX(key)) {
				DUK_DDD(DUK_DDDPRINT("skip entry index %ld: key not an array index", (long) i));
				continue;
			}

			DUK_ASSERT(DUK_HSTRING_HAS_ARRIDX(key));  /* XXX: macro checks for array index flag, which is unnecessary here */
			arr_idx = DUK_HSTRING_GET_ARRIDX_SLOW(key);
			DUK_ASSERT(arr_idx != DUK__NO_ARRAY_INDEX);
			DUK_ASSERT(arr_idx < old_len);  /* consistency requires this */

			if (arr_idx < new_len) {
				DUK_DDD(DUK_DDDPRINT("skip entry index %ld: key is array index %ld, below new_len",
				                     (long) i, (long) arr_idx));
				continue;
			}
			if (DUK_HOBJECT_E_SLOT_IS_CONFIGURABLE(thr->heap, obj, i)) {
				DUK_DDD(DUK_DDDPRINT("skip entry index %ld: key is a relevant array index %ld, but configurable",
				                     (long) i, (long) arr_idx));
				continue;
			}

			/* relevant array index is non-configurable, blocks write */
			if (arr_idx >= target_len) {
				DUK_DDD(DUK_DDDPRINT("entry at index %ld has arr_idx %ld, is not configurable, "
				                     "update target_len %ld -> %ld",
				                     (long) i, (long) arr_idx, (long) target_len,
				                     (long) (arr_idx + 1)));
				target_len = arr_idx + 1;
			}
		}
	 skip_stage1:

		/* stage 2: delete configurable entries above target length */

		DUK_DDD(DUK_DDDPRINT("old_len=%ld, new_len=%ld, target_len=%ld",
		                     (long) old_len, (long) new_len, (long) target_len));

		DUK_DDD(DUK_DDDPRINT("array length write, no array part, stage 2: remove "
		                     "entries >= target_len"));

		for (i = 0; i < DUK_HOBJECT_GET_ENEXT(obj); i++) {
			key = DUK_HOBJECT_E_GET_KEY(thr->heap, obj, i);
			if (!key) {
				DUK_DDD(DUK_DDDPRINT("skip entry index %ld: null key", (long) i));
				continue;
			}
			if (!DUK_HSTRING_HAS_ARRIDX(key)) {
				DUK_DDD(DUK_DDDPRINT("skip entry index %ld: key not an array index", (long) i));
				continue;
			}

			DUK_ASSERT(DUK_HSTRING_HAS_ARRIDX(key));  /* XXX: macro checks for array index flag, which is unnecessary here */
			arr_idx = DUK_HSTRING_GET_ARRIDX_SLOW(key);
			DUK_ASSERT(arr_idx != DUK__NO_ARRAY_INDEX);
			DUK_ASSERT(arr_idx < old_len);  /* consistency requires this */

			if (arr_idx < target_len) {
				DUK_DDD(DUK_DDDPRINT("skip entry index %ld: key is array index %ld, below target_len",
				                     (long) i, (long) arr_idx));
				continue;
			}
			DUK_ASSERT(force_flag || DUK_HOBJECT_E_SLOT_IS_CONFIGURABLE(thr->heap, obj, i));  /* stage 1 guarantees */

			DUK_DDD(DUK_DDDPRINT("delete entry index %ld: key is array index %ld",
			                     (long) i, (long) arr_idx));

			/*
			 *  Slow delete, but we don't care as we're already in a very slow path.
			 *  The delete always succeeds: key has no exotic behavior, property
			 *  is configurable, and no resize occurs.
			 */
			rc = duk_hobject_delprop_raw(thr, obj, key, force_flag ? DUK_DELPROP_FLAG_FORCE : 0);
			DUK_UNREF(rc);
			DUK_ASSERT(rc != 0);
		}

		/* stage 3: update length (done by caller), decide return code */

		DUK_DDD(DUK_DDDPRINT("array length write, no array part, stage 3: update length (done by caller)"));

		*out_result_len = target_len;

		if (target_len == new_len) {
			DUK_DDD(DUK_DDDPRINT("target_len matches new_len, return success"));
			return 1;
		}
		DUK_DDD(DUK_DDDPRINT("target_len does not match new_len (some entry prevented "
		                     "full length adjustment), return error"));
		return 0;
	}

	DUK_UNREACHABLE();
}

/* XXX: is valstack top best place for argument? */
DUK_LOCAL duk_bool_t duk__handle_put_array_length(duk_hthread *thr, duk_hobject *obj) {
	duk_harray *a;
	duk_uint32_t old_len;
	duk_uint32_t new_len;
	duk_uint32_t result_len;
	duk_bool_t rc;

	DUK_DDD(DUK_DDDPRINT("handling a put operation to array 'length' exotic property, "
	                     "new val: %!T",
	                     (duk_tval *) duk_get_tval(thr, -1)));

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(obj != NULL);

	DUK_ASSERT_VALSTACK_SPACE(thr, DUK__VALSTACK_SPACE);

	DUK_ASSERT(DUK_HOBJECT_HAS_EXOTIC_ARRAY(obj));
	DUK_ASSERT(DUK_HOBJECT_IS_ARRAY(obj));
	a = (duk_harray *) obj;
	DUK_HARRAY_ASSERT_VALID(a);

	DUK_ASSERT(duk_is_valid_index(thr, -1));

	/*
	 *  Get old and new length
	 */

	old_len = a->length;
	new_len = duk__to_new_array_length_checked(thr, DUK_GET_TVAL_NEGIDX(thr, -1));
	DUK_DDD(DUK_DDDPRINT("old_len=%ld, new_len=%ld", (long) old_len, (long) new_len));

	/*
	 *  Writability check
	 */

	if (DUK_HARRAY_LENGTH_NONWRITABLE(a)) {
		DUK_DDD(DUK_DDDPRINT("length is not writable, fail"));
		return 0;
	}

	/*
	 *  New length not lower than old length => no changes needed
	 *  (not even array allocation).
	 */

	if (new_len >= old_len) {
		DUK_DDD(DUK_DDDPRINT("new length is same or higher than old length, just update length, no deletions"));
		a->length = new_len;
		return 1;
	}

	DUK_DDD(DUK_DDDPRINT("new length is lower than old length, probably must delete entries"));

	/*
	 *  New length lower than old length => delete elements, then
	 *  update length.
	 *
	 *  Note: even though a bunch of elements have been deleted, the 'desc' is
	 *  still valid as properties haven't been resized (and entries compacted).
	 */

	rc = duk__handle_put_array_length_smaller(thr, obj, old_len, new_len, 0 /*force_flag*/, &result_len);
	DUK_ASSERT(result_len >= new_len && result_len <= old_len);

	a->length = result_len;

	/* XXX: shrink array allocation or entries compaction here? */

	return rc;
}

/*
 *  PUTPROP: ECMAScript property write.
 *
 *  Unlike ECMAScript primitive which returns nothing, returns 1 to indicate
 *  success and 0 to indicate failure (assuming throw is not set).
 *
 *  This is an extremely tricky function.  Some examples:
 *
 *    * Currently a decref may trigger a GC, which may compact an object's
 *      property allocation.  Consequently, any entry indices (e_idx) will
 *      be potentially invalidated by a decref.
 *
 *    * Exotic behaviors (strings, arrays, arguments object) require,
 *      among other things:
 *
 *      - Preprocessing before and postprocessing after an actual property
 *        write.  For example, array index write requires pre-checking the
 *        array 'length' property for access control, and may require an
 *        array 'length' update after the actual write has succeeded (but
 *        not if it fails).
 *
 *      - Deletion of multiple entries, as a result of array 'length' write.
 *
 *    * Input values are taken as pointers which may point to the valstack.
 *      If valstack is resized because of the put (this may happen at least
 *      when the array part is abandoned), the pointers can be invalidated.
 *      (We currently make a copy of all of the input values to avoid issues.)
 */

DUK_INTERNAL duk_bool_t duk_hobject_putprop(duk_hthread *thr, duk_tval *tv_obj, duk_tval *tv_key, duk_tval *tv_val, duk_bool_t throw_flag) {
	duk_tval tv_obj_copy;
	duk_tval tv_key_copy;
	duk_tval tv_val_copy;
	duk_hobject *orig = NULL;  /* NULL if tv_obj is primitive */
	duk_hobject *curr;
	duk_hstring *key = NULL;
	duk_propdesc desc;
	duk_tval *tv;
	duk_uint32_t arr_idx;
	duk_bool_t rc;
	duk_int_t e_idx;
	duk_uint_t sanity;
	duk_uint32_t new_array_length = 0;  /* 0 = no update */

	DUK_DDD(DUK_DDDPRINT("putprop: thr=%p, obj=%p, key=%p, val=%p, throw=%ld "
	                     "(obj -> %!T, key -> %!T, val -> %!T)",
	                     (void *) thr, (void *) tv_obj, (void *) tv_key, (void *) tv_val,
	                     (long) throw_flag, (duk_tval *) tv_obj, (duk_tval *) tv_key, (duk_tval *) tv_val));

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(thr->heap != NULL);
	DUK_ASSERT(tv_obj != NULL);
	DUK_ASSERT(tv_key != NULL);
	DUK_ASSERT(tv_val != NULL);

	DUK_ASSERT_VALSTACK_SPACE(thr, DUK__VALSTACK_SPACE);

	DUK_STATS_INC(thr->heap, stats_putprop_all);

	/*
	 *  Make a copy of tv_obj, tv_key, and tv_val to avoid any issues of
	 *  them being invalidated by a valstack resize.
	 *
	 *  XXX: this is an overkill for some paths, so optimize this later
	 *  (or maybe switch to a stack arguments model entirely).
	 */

	DUK_TVAL_SET_TVAL(&tv_obj_copy, tv_obj);
	DUK_TVAL_SET_TVAL(&tv_key_copy, tv_key);
	DUK_TVAL_SET_TVAL(&tv_val_copy, tv_val);
	tv_obj = &tv_obj_copy;
	tv_key = &tv_key_copy;
	tv_val = &tv_val_copy;

	/*
	 *  Coercion and fast path processing.
	 */

	switch (DUK_TVAL_GET_TAG(tv_obj)) {
	case DUK_TAG_UNDEFINED:
	case DUK_TAG_NULL: {
		/* Note: unconditional throw */
		DUK_DDD(DUK_DDDPRINT("base object is undefined or null -> reject (object=%!iT)",
		                     (duk_tval *) tv_obj));
#if defined(DUK_USE_PARANOID_ERRORS)
		DUK_ERROR_TYPE(thr, DUK_STR_INVALID_BASE);
#else
		DUK_ERROR_FMT2(thr, DUK_ERR_TYPE_ERROR, "cannot write property %s of %s",
		               duk_push_string_tval_readable(thr, tv_key), duk_push_string_tval_readable(thr, tv_obj));
#endif
		DUK_WO_NORETURN(return 0;);
		break;
	}

	case DUK_TAG_BOOLEAN: {
		DUK_DDD(DUK_DDDPRINT("base object is a boolean, start lookup from boolean prototype"));
		curr = thr->builtins[DUK_BIDX_BOOLEAN_PROTOTYPE];
		break;
	}

	case DUK_TAG_STRING: {
		duk_hstring *h = DUK_TVAL_GET_STRING(tv_obj);

		/*
		 *  Note: currently no fast path for array index writes.
		 *  They won't be possible anyway as strings are immutable.
		 */

		DUK_ASSERT(key == NULL);
		arr_idx = duk__push_tval_to_property_key(thr, tv_key, &key);
		DUK_ASSERT(key != NULL);

		if (DUK_UNLIKELY(DUK_HSTRING_HAS_SYMBOL(h))) {
			/* Symbols (ES2015 or hidden) don't have virtual properties. */
			curr = thr->builtins[DUK_BIDX_SYMBOL_PROTOTYPE];
			goto lookup;
		}

		if (key == DUK_HTHREAD_STRING_LENGTH(thr)) {
			goto fail_not_writable;
		}

		if (arr_idx != DUK__NO_ARRAY_INDEX &&
		    arr_idx < DUK_HSTRING_GET_CHARLEN(h)) {
			goto fail_not_writable;
		}

		DUK_DDD(DUK_DDDPRINT("base object is a string, start lookup from string prototype"));
		curr = thr->builtins[DUK_BIDX_STRING_PROTOTYPE];
		goto lookup;  /* avoid double coercion */
	}

	case DUK_TAG_OBJECT: {
		orig = DUK_TVAL_GET_OBJECT(tv_obj);
		DUK_ASSERT(orig != NULL);

#if defined(DUK_USE_ROM_OBJECTS)
		/* With this check in place fast paths won't need read-only
		 * object checks.  This is technically incorrect if there are
		 * setters that cause no writes to ROM objects, but current
		 * built-ins don't have such setters.
		 */
		if (DUK_HEAPHDR_HAS_READONLY((duk_heaphdr *) orig)) {
			DUK_DD(DUK_DDPRINT("attempt to putprop on read-only target object"));
			goto fail_not_writable_no_pop;  /* Must avoid duk_pop() in exit path */
		}
#endif

		/* The fast path for array property put is not fully compliant:
		 * If one places conflicting number-indexed properties into
		 * Array.prototype (for example, a non-writable Array.prototype[7])
		 * the fast path will incorrectly ignore them.
		 *
		 * This fast path could be made compliant by falling through
		 * to the slow path if the previous value was UNUSED.  This would
		 * also remove the need to check for extensibility.  Right now a
		 * non-extensible array is slower than an extensible one as far
		 * as writes are concerned.
		 *
		 * The fast path behavior is documented in more detail here:
		 * tests/ecmascript/test-misc-array-fast-write.js
		 */

		/* XXX: array .length? */

#if defined(DUK_USE_ARRAY_PROP_FASTPATH)
		if (duk__putprop_shallow_fastpath_array_tval(thr, orig, tv_key, tv_val) != 0) {
			DUK_DDD(DUK_DDDPRINT("array fast path success"));
			DUK_STATS_INC(thr->heap, stats_putprop_arrayidx);
			return 1;
		}
#endif

#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
		if (duk__putprop_fastpath_bufobj_tval(thr, orig, tv_key, tv_val) != 0) {
			DUK_DDD(DUK_DDDPRINT("base is bufobj, key is a number, bufobj fast path"));
			DUK_STATS_INC(thr->heap, stats_putprop_bufobjidx);
			return 1;
		}
#endif

#if defined(DUK_USE_ES6_PROXY)
		if (DUK_UNLIKELY(DUK_HOBJECT_IS_PROXY(orig))) {
			duk_hobject *h_target;
			duk_bool_t tmp_bool;

			if (duk__proxy_check_prop(thr, orig, DUK_STRIDX_SET, tv_key, &h_target)) {
				/* -> [ ... trap handler ] */
				DUK_DDD(DUK_DDDPRINT("-> proxy object 'set' for key %!T", (duk_tval *) tv_key));
				DUK_STATS_INC(thr->heap, stats_putprop_proxy);
				duk_push_hobject(thr, h_target);  /* target */
				duk_push_tval(thr, tv_key);       /* P */
				duk_push_tval(thr, tv_val);       /* V */
				duk_push_tval(thr, tv_obj);       /* Receiver: Proxy object */
				duk_call_method(thr, 4 /*nargs*/);
				tmp_bool = duk_to_boolean_top_pop(thr);
				if (!tmp_bool) {
					goto fail_proxy_rejected;
				}

				/* Target object must be checked for a conflicting
				 * non-configurable property.
				 */
				arr_idx = duk__push_tval_to_property_key(thr, tv_key, &key);
				DUK_ASSERT(key != NULL);

				if (duk__get_own_propdesc_raw(thr, h_target, key, arr_idx, &desc, DUK_GETDESC_FLAG_PUSH_VALUE)) {
					duk_tval *tv_targ = duk_require_tval(thr, -1);
					duk_bool_t datadesc_reject;
					duk_bool_t accdesc_reject;

					DUK_DDD(DUK_DDDPRINT("proxy 'set': target has matching property %!O, check for "
					                     "conflicting property; tv_val=%!T, tv_targ=%!T, desc.flags=0x%08lx, "
					                     "desc.get=%p, desc.set=%p",
					                     (duk_heaphdr *) key, (duk_tval *) tv_val, (duk_tval *) tv_targ,
					                     (unsigned long) desc.flags,
					                     (void *) desc.get, (void *) desc.set));

					datadesc_reject = !(desc.flags & DUK_PROPDESC_FLAG_ACCESSOR) &&
					                  !(desc.flags & DUK_PROPDESC_FLAG_CONFIGURABLE) &&
					                  !(desc.flags & DUK_PROPDESC_FLAG_WRITABLE) &&
					                  !duk_js_samevalue(tv_val, tv_targ);
					accdesc_reject = (desc.flags & DUK_PROPDESC_FLAG_ACCESSOR) &&
					                 !(desc.flags & DUK_PROPDESC_FLAG_CONFIGURABLE) &&
					                 (desc.set == NULL);
					if (datadesc_reject || accdesc_reject) {
						DUK_ERROR_TYPE(thr, DUK_STR_PROXY_REJECTED);
						DUK_WO_NORETURN(return 0;);
					}

					duk_pop_2_unsafe(thr);
				} else {
					duk_pop_unsafe(thr);
				}
				return 1;  /* success */
			}

			orig = h_target;  /* resume write to target */
			DUK_TVAL_SET_OBJECT(tv_obj, orig);
		}
#endif  /* DUK_USE_ES6_PROXY */

		curr = orig;
		break;
	}

	case DUK_TAG_BUFFER: {
		duk_hbuffer *h = DUK_TVAL_GET_BUFFER(tv_obj);
		duk_int_t pop_count = 0;

		/*
		 *  Because buffer values may be looped over and read/written
		 *  from, an array index fast path is important.
		 */

#if defined(DUK_USE_FASTINT)
		if (DUK_TVAL_IS_FASTINT(tv_key)) {
			arr_idx = duk__tval_fastint_to_arr_idx(tv_key);
			DUK_DDD(DUK_DDDPRINT("base object buffer, key is a fast-path fastint; arr_idx %ld", (long) arr_idx));
			pop_count = 0;
		} else
#endif
		if (DUK_TVAL_IS_NUMBER(tv_key)) {
			arr_idx = duk__tval_number_to_arr_idx(tv_key);
			DUK_DDD(DUK_DDDPRINT("base object buffer, key is a fast-path number; arr_idx %ld", (long) arr_idx));
			pop_count = 0;
		} else {
			arr_idx = duk__push_tval_to_property_key(thr, tv_key, &key);
			DUK_ASSERT(key != NULL);
			DUK_DDD(DUK_DDDPRINT("base object buffer, key is a non-fast-path number; after "
			                     "coercion key is %!T, arr_idx %ld",
			                     (duk_tval *) duk_get_tval(thr, -1), (long) arr_idx));
			pop_count = 1;
		}

		if (arr_idx != DUK__NO_ARRAY_INDEX &&
		    arr_idx < DUK_HBUFFER_GET_SIZE(h)) {
			duk_uint8_t *data;
			DUK_DDD(DUK_DDDPRINT("writing to buffer data at index %ld", (long) arr_idx));
			data = (duk_uint8_t *) DUK_HBUFFER_GET_DATA_PTR(thr->heap, h);

			/* XXX: duk_to_int() ensures we'll get 8 lowest bits as
			 * as input is within duk_int_t range (capped outside it).
			 */
#if defined(DUK_USE_FASTINT)
			/* Buffer writes are often integers. */
			if (DUK_TVAL_IS_FASTINT(tv_val)) {
				data[arr_idx] = (duk_uint8_t) DUK_TVAL_GET_FASTINT_U32(tv_val);
			}
			else
#endif
			{
				duk_push_tval(thr, tv_val);
				data[arr_idx] = (duk_uint8_t) duk_to_uint32(thr, -1);
				pop_count++;
			}

			duk_pop_n_unsafe(thr, pop_count);
			DUK_DDD(DUK_DDDPRINT("result: success (buffer data write)"));
			DUK_STATS_INC(thr->heap, stats_putprop_bufferidx);
			return 1;
		}

		if (pop_count == 0) {
			/* This is a pretty awkward control flow, but we need to recheck the
			 * key coercion here.
			 */
			arr_idx = duk__push_tval_to_property_key(thr, tv_key, &key);
			DUK_ASSERT(key != NULL);
			DUK_DDD(DUK_DDDPRINT("base object buffer, key is a non-fast-path number; after "
			                     "coercion key is %!T, arr_idx %ld",
			                     (duk_tval *) duk_get_tval(thr, -1), (long) arr_idx));
		}

		if (key == DUK_HTHREAD_STRING_LENGTH(thr)) {
			goto fail_not_writable;
		}

		DUK_DDD(DUK_DDDPRINT("base object is a buffer, start lookup from Uint8Array prototype"));
		curr = thr->builtins[DUK_BIDX_UINT8ARRAY_PROTOTYPE];
		goto lookup;  /* avoid double coercion */
	}

	case DUK_TAG_POINTER: {
		DUK_DDD(DUK_DDDPRINT("base object is a pointer, start lookup from pointer prototype"));
		curr = thr->builtins[DUK_BIDX_POINTER_PROTOTYPE];
		break;
	}

	case DUK_TAG_LIGHTFUNC: {
		/* Lightfuncs have no own properties and are considered non-extensible.
		 * However, the write may be captured by an inherited setter which
		 * means we can't stop the lookup here.
		 */
		DUK_DDD(DUK_DDDPRINT("base object is a lightfunc, start lookup from function prototype"));
		curr = thr->builtins[DUK_BIDX_NATIVE_FUNCTION_PROTOTYPE];
		break;
	}

#if defined(DUK_USE_FASTINT)
	case DUK_TAG_FASTINT:
#endif
	default: {
		/* number */
		DUK_DDD(DUK_DDDPRINT("base object is a number, start lookup from number prototype"));
		DUK_ASSERT(DUK_TVAL_IS_NUMBER(tv_obj));
		curr = thr->builtins[DUK_BIDX_NUMBER_PROTOTYPE];
		break;
	}
	}

	DUK_ASSERT(key == NULL);
	arr_idx = duk__push_tval_to_property_key(thr, tv_key, &key);
	DUK_ASSERT(key != NULL);

 lookup:

	/*
	 *  Check whether the property already exists in the prototype chain.
	 *  Note that the actual write goes into the original base object
	 *  (except if an accessor property captures the write).
	 */

	/* [key] */

	DUK_ASSERT(curr != NULL);
	sanity = DUK_HOBJECT_PROTOTYPE_CHAIN_SANITY;
	do {
		if (!duk__get_own_propdesc_raw(thr, curr, key, arr_idx, &desc, 0 /*flags*/)) {  /* don't push value */
			goto next_in_chain;
		}

		if (desc.flags & DUK_PROPDESC_FLAG_ACCESSOR) {
			/*
			 *  Found existing accessor property (own or inherited).
			 *  Call setter with 'this' set to orig, and value as the only argument.
			 *  Setter calls are OK even for ROM objects.
			 *
			 *  Note: no exotic arguments object behavior, because [[Put]] never
			 *  calls [[DefineOwnProperty]] (E5 Section 8.12.5, step 5.b).
			 */

			duk_hobject *setter;

			DUK_DD(DUK_DDPRINT("put to an own or inherited accessor, calling setter"));

			setter = DUK_HOBJECT_E_GET_VALUE_SETTER(thr->heap, curr, desc.e_idx);
			if (!setter) {
				goto fail_no_setter;
			}
			duk_push_hobject(thr, setter);
			duk_push_tval(thr, tv_obj);  /* note: original, uncoerced base */
			duk_push_tval(thr, tv_val);  /* [key setter this val] */
#if defined(DUK_USE_NONSTD_SETTER_KEY_ARGUMENT)
			duk_dup_m4(thr);
			duk_call_method(thr, 2);     /* [key setter this val key] -> [key retval] */
#else
			duk_call_method(thr, 1);     /* [key setter this val] -> [key retval] */
#endif
			duk_pop_unsafe(thr);         /* ignore retval -> [key] */
			goto success_no_arguments_exotic;
		}

		if (orig == NULL) {
			/*
			 *  Found existing own or inherited plain property, but original
			 *  base is a primitive value.
			 */
			DUK_DD(DUK_DDPRINT("attempt to create a new property in a primitive base object"));
			goto fail_base_primitive;
		}

		if (curr != orig) {
			/*
			 *  Found existing inherited plain property.
			 *  Do an access control check, and if OK, write
			 *  new property to 'orig'.
			 */
			if (!DUK_HOBJECT_HAS_EXTENSIBLE(orig)) {
				DUK_DD(DUK_DDPRINT("found existing inherited plain property, but original object is not extensible"));
				goto fail_not_extensible;
			}
			if (!(desc.flags & DUK_PROPDESC_FLAG_WRITABLE)) {
				DUK_DD(DUK_DDPRINT("found existing inherited plain property, original object is extensible, but inherited property is not writable"));
				goto fail_not_writable;
			}
			DUK_DD(DUK_DDPRINT("put to new property, object extensible, inherited property found and is writable"));
			goto create_new;
		} else {
			/*
			 *  Found existing own (non-inherited) plain property.
			 *  Do an access control check and update in place.
			 */

			if (!(desc.flags & DUK_PROPDESC_FLAG_WRITABLE)) {
				DUK_DD(DUK_DDPRINT("found existing own (non-inherited) plain property, but property is not writable"));
				goto fail_not_writable;
			}
			if (desc.flags & DUK_PROPDESC_FLAG_VIRTUAL) {
				DUK_DD(DUK_DDPRINT("found existing own (non-inherited) virtual property, property is writable"));

				if (DUK_HOBJECT_IS_ARRAY(curr)) {
					/*
					 *  Write to 'length' of an array is a very complex case
					 *  handled in a helper which updates both the array elements
					 *  and writes the new 'length'.  The write may result in an
					 *  unconditional RangeError or a partial write (indicated
					 *  by a return code).
					 *
					 *  Note: the helper has an unnecessary writability check
					 *  for 'length', we already know it is writable.
					 */
					DUK_ASSERT(key == DUK_HTHREAD_STRING_LENGTH(thr));  /* only virtual array property */

					DUK_DDD(DUK_DDDPRINT("writing existing 'length' property to array exotic, invoke complex helper"));

					/* XXX: the helper currently assumes stack top contains new
					 * 'length' value and the whole calling convention is not very
					 * compatible with what we need.
					 */

					duk_push_tval(thr, tv_val);  /* [key val] */
					rc = duk__handle_put_array_length(thr, orig);
					duk_pop_unsafe(thr);  /* [key val] -> [key] */
					if (!rc) {
						goto fail_array_length_partial;
					}

					/* key is 'length', cannot match argument exotic behavior */
					goto success_no_arguments_exotic;
				}
#if defined(DUK_USE_BUFFEROBJECT_SUPPORT)
				else if (DUK_HOBJECT_IS_BUFOBJ(curr)) {
					duk_hbufobj *h_bufobj;
					duk_uint_t byte_off;
					duk_small_uint_t elem_size;

					h_bufobj = (duk_hbufobj *) curr;
					DUK_HBUFOBJ_ASSERT_VALID(h_bufobj);

					DUK_DD(DUK_DDPRINT("writable virtual property is in buffer object"));

					/* Careful with wrapping: arr_idx upshift may easily wrap, whereas
					 * length downshift won't.
					 */
					if (arr_idx < (h_bufobj->length >> h_bufobj->shift) && DUK_HBUFOBJ_HAS_VIRTUAL_INDICES(h_bufobj)) {
						duk_uint8_t *data;
						DUK_DDD(DUK_DDDPRINT("writing to buffer data at index %ld", (long) arr_idx));

						DUK_ASSERT(arr_idx != DUK__NO_ARRAY_INDEX);  /* index/length check guarantees */
						byte_off = arr_idx << h_bufobj->shift;       /* no wrap assuming h_bufobj->length is valid */
						elem_size = (duk_small_uint_t) (1U << h_bufobj->shift);

						/* Coerce to number before validating pointers etc so that the
						 * number coercions in duk_hbufobj_validated_write() are
						 * guaranteed to be side effect free and not invalidate the
						 * pointer checks we do here.
						 */
						duk_push_tval(thr, tv_val);
						(void) duk_to_number_m1(thr);

						if (h_bufobj->buf != NULL && DUK_HBUFOBJ_VALID_BYTEOFFSET_EXCL(h_bufobj, byte_off + elem_size)) {
							data = (duk_uint8_t *) DUK_HBUFFER_GET_DATA_PTR(thr->heap, h_bufobj->buf) + h_bufobj->offset + byte_off;
							duk_hbufobj_validated_write(thr, h_bufobj, data, elem_size);
						} else {
							DUK_D(DUK_DPRINT("bufobj access out of underlying buffer, ignoring (write skipped)"));
						}
						duk_pop_unsafe(thr);
						goto success_no_arguments_exotic;
					}
				}
#endif  /* DUK_USE_BUFFEROBJECT_SUPPORT */

				DUK_D(DUK_DPRINT("should not happen, key %!O", key));
				goto fail_internal;  /* should not happen */
			}
			DUK_DD(DUK_DDPRINT("put to existing own plain property, property is writable"));
			goto update_old;
		}
		DUK_UNREACHABLE();

	 next_in_chain:
		/* XXX: option to pretend property doesn't exist if sanity limit is
		 * hit might be useful.
		 */
		if (DUK_UNLIKELY(sanity-- == 0)) {
			DUK_ERROR_RANGE(thr, DUK_STR_PROTOTYPE_CHAIN_LIMIT);
			DUK_WO_NORETURN(return 0;);
		}
		curr = DUK_HOBJECT_GET_PROTOTYPE(thr->heap, curr);
	} while (curr != NULL);

	/*
	 *  Property not found in prototype chain.
	 */

	DUK_DDD(DUK_DDDPRINT("property not found in prototype chain"));

	if (orig == NULL) {
		DUK_DD(DUK_DDPRINT("attempt to create a new property in a primitive base object"));
		goto fail_base_primitive;
	}

	if (!DUK_HOBJECT_HAS_EXTENSIBLE(orig)) {
		DUK_DD(DUK_DDPRINT("put to a new property (not found in prototype chain), but original object not extensible"));
		goto fail_not_extensible;
	}

	goto create_new;

 update_old:

	/*
	 *  Update an existing property of the base object.
	 */

	/* [key] */

	DUK_DDD(DUK_DDDPRINT("update an existing property of the original object"));

	DUK_ASSERT(orig != NULL);
#if defined(DUK_USE_ROM_OBJECTS)
	/* This should not happen because DUK_TAG_OBJECT case checks
	 * for this already, but check just in case.
	 */
	if (DUK_HEAPHDR_HAS_READONLY((duk_heaphdr *) orig)) {
		goto fail_not_writable;
	}
#endif

	/* Although there are writable virtual properties (e.g. plain buffer
	 * and buffer object number indices), they are handled before we come
	 * here.
	 */
	DUK_ASSERT((desc.flags & DUK_PROPDESC_FLAG_VIRTUAL) == 0);
	DUK_ASSERT(desc.a_idx >= 0 || desc.e_idx >= 0);

	/* Array own property .length is handled above. */
	DUK_ASSERT(!(DUK_HOBJECT_IS_ARRAY(orig) && key == DUK_HTHREAD_STRING_LENGTH(thr)));

	if (desc.e_idx >= 0) {
		tv = DUK_HOBJECT_E_GET_VALUE_TVAL_PTR(thr->heap, orig, desc.e_idx);
		DUK_DDD(DUK_DDDPRINT("previous entry value: %!iT", (duk_tval *) tv));
		DUK_TVAL_SET_TVAL_UPDREF(thr, tv, tv_val);  /* side effects; e_idx may be invalidated */
		/* don't touch property attributes or hash part */
		DUK_DD(DUK_DDPRINT("put to an existing entry at index %ld -> new value %!iT",
		                   (long) desc.e_idx, (duk_tval *) tv));
	} else {
		/* Note: array entries are always writable, so the writability check
		 * above is pointless for them.  The check could be avoided with some
		 * refactoring but is probably not worth it.
		 */

		DUK_ASSERT(desc.a_idx >= 0);
		tv = DUK_HOBJECT_A_GET_VALUE_PTR(thr->heap, orig, desc.a_idx);
		DUK_DDD(DUK_DDDPRINT("previous array value: %!iT", (duk_tval *) tv));
		DUK_TVAL_SET_TVAL_UPDREF(thr, tv, tv_val);  /* side effects; a_idx may be invalidated */
		DUK_DD(DUK_DDPRINT("put to an existing array entry at index %ld -> new value %!iT",
		                   (long) desc.a_idx, (duk_tval *) tv));
	}

	/* Regardless of whether property is found in entry or array part,
	 * it may have arguments exotic behavior (array indices may reside
	 * in entry part for abandoned / non-existent array parts).
	 */
	goto success_with_arguments_exotic;

 create_new:

	/*
	 *  Create a new property in the original object.
	 *
	 *  Exotic properties need to be reconsidered here from a write
	 *  perspective (not just property attributes perspective).
	 *  However, the property does not exist in the object already,
	 *  so this limits the kind of exotic properties that apply.
	 */

	/* [key] */

	DUK_DDD(DUK_DDDPRINT("create new property to original object"));

	DUK_ASSERT(orig != NULL);

	/* Array own property .length is handled above. */
	DUK_ASSERT(!(DUK_HOBJECT_IS_ARRAY(orig) && key == DUK_HTHREAD_STRING_LENGTH(thr)));

#if defined(DUK_USE_ROM_OBJECTS)
	/* This should not happen because DUK_TAG_OBJECT case checks
	 * for this already, but check just in case.
	 */
	if (DUK_HEAPHDR_HAS_READONLY((duk_heaphdr *) orig)) {
		goto fail_not_writable;
	}
#endif

	/* Not possible because array object 'length' is present
	 * from its creation and cannot be deleted, and is thus
	 * caught as an existing property above.
	 */
	DUK_ASSERT(!(DUK_HOBJECT_HAS_EXOTIC_ARRAY(orig) &&
	             key == DUK_HTHREAD_STRING_LENGTH(thr)));

	if (DUK_HOBJECT_HAS_EXOTIC_ARRAY(orig) &&
	    arr_idx != DUK__NO_ARRAY_INDEX) {
		/* automatic length update */
		duk_uint32_t old_len;
		duk_harray *a;

		a = (duk_harray *) orig;
		DUK_HARRAY_ASSERT_VALID(a);

		old_len = a->length;

		if (arr_idx >= old_len) {
			DUK_DDD(DUK_DDDPRINT("write new array entry requires length update "
			                     "(arr_idx=%ld, old_len=%ld)",
			                     (long) arr_idx, (long) old_len));

			if (DUK_HARRAY_LENGTH_NONWRITABLE(a)) {
				DUK_DD(DUK_DDPRINT("attempt to extend array, but array 'length' is not writable"));
				goto fail_not_writable;
			}

			/* Note: actual update happens once write has been completed
			 * without error below.  The write should always succeed
			 * from a specification viewpoint, but we may e.g. run out
			 * of memory.  It's safer in this order.
			 */

			DUK_ASSERT(arr_idx != 0xffffffffUL);
			new_array_length = arr_idx + 1;  /* flag for later write */
		} else {
			DUK_DDD(DUK_DDDPRINT("write new array entry does not require length update "
			                     "(arr_idx=%ld, old_len=%ld)",
			                     (long) arr_idx, (long) old_len));
		}
	}

 /* write_to_array_part: */

	/*
	 *  Write to array part?
	 *
	 *  Note: array abandonding requires a property resize which uses
	 *  'rechecks' valstack for temporaries and may cause any existing
	 *  valstack pointers to be invalidated.  To protect against this,
	 *  tv_obj, tv_key, and tv_val are copies of the original inputs.
	 */

	if (arr_idx != DUK__NO_ARRAY_INDEX && DUK_HOBJECT_HAS_ARRAY_PART(orig)) {
		tv = duk__obtain_arridx_slot(thr, arr_idx, orig);
		if (tv == NULL) {
			DUK_ASSERT(!DUK_HOBJECT_HAS_ARRAY_PART(orig));
			goto write_to_entry_part;
		}

		/* prev value must be unused, no decref */
		DUK_ASSERT(DUK_TVAL_IS_UNUSED(tv));
		DUK_TVAL_SET_TVAL(tv, tv_val);
		DUK_TVAL_INCREF(thr, tv);
		DUK_DD(DUK_DDPRINT("put to new array entry: %ld -> %!T",
		                   (long) arr_idx, (duk_tval *) tv));

		/* Note: array part values are [[Writable]], [[Enumerable]],
		 * and [[Configurable]] which matches the required attributes
		 * here.
		 */
		goto entry_updated;
	}

 write_to_entry_part:

	/*
	 *  Write to entry part
	 */

	/* entry allocation updates hash part and increases the key
	 * refcount; may need a props allocation resize but doesn't
	 * 'recheck' the valstack.
	 */
	e_idx = duk__hobject_alloc_entry_checked(thr, orig, key);
	DUK_ASSERT(e_idx >= 0);

	tv = DUK_HOBJECT_E_GET_VALUE_TVAL_PTR(thr->heap, orig, e_idx);
	/* prev value can be garbage, no decref */
	DUK_TVAL_SET_TVAL(tv, tv_val);
	DUK_TVAL_INCREF(thr, tv);
	DUK_HOBJECT_E_SET_FLAGS(thr->heap, orig, e_idx, DUK_PROPDESC_FLAGS_WEC);
	goto entry_updated;

 entry_updated:

	/*
	 *  Possible pending array length update, which must only be done
	 *  if the actual entry write succeeded.
	 */

	if (new_array_length > 0) {
		/* Note: zero works as a "no update" marker because the new length
		 * can never be zero after a new property is written.
		 */

		DUK_ASSERT(DUK_HOBJECT_HAS_EXOTIC_ARRAY(orig));

		DUK_DDD(DUK_DDDPRINT("write successful, pending array length update to: %ld",
		                     (long) new_array_length));

		((duk_harray *) orig)->length = new_array_length;
	}

	/*
	 *  Arguments exotic behavior not possible for new properties: all
	 *  magically bound properties are initially present in the arguments
	 *  object, and if they are deleted, the binding is also removed from
	 *  parameter map.
	 */

	goto success_no_arguments_exotic;

 success_with_arguments_exotic:

	/*
	 *  Arguments objects have exotic [[DefineOwnProperty]] which updates
	 *  the internal 'map' of arguments for writes to currently mapped
	 *  arguments.  More conretely, writes to mapped arguments generate
	 *  a write to a bound variable.
	 *
	 *  The [[Put]] algorithm invokes [[DefineOwnProperty]] for existing
	 *  data properties and new properties, but not for existing accessors.
	 *  Hence, in E5 Section 10.6 ([[DefinedOwnProperty]] algorithm), we
	 *  have a Desc with 'Value' (and possibly other properties too), and
	 *  we end up in step 5.b.i.
	 */

	if (arr_idx != DUK__NO_ARRAY_INDEX &&
	    DUK_HOBJECT_HAS_EXOTIC_ARGUMENTS(orig)) {
		/* Note: only numbered indices are relevant, so arr_idx fast reject
		 * is good (this is valid unless there are more than 4**32-1 arguments).
		 */

		DUK_DDD(DUK_DDDPRINT("putprop successful, arguments exotic behavior needed"));

		/* Note: we can reuse 'desc' here */

		/* XXX: top of stack must contain value, which helper doesn't touch,
		 * rework to use tv_val directly?
		 */

		duk_push_tval(thr, tv_val);
		(void) duk__check_arguments_map_for_put(thr, orig, key, &desc, throw_flag);
		duk_pop_unsafe(thr);
	}
	/* fall thru */

 success_no_arguments_exotic:
	/* shared exit path now */
	DUK_DDD(DUK_DDDPRINT("result: success"));
	duk_pop_unsafe(thr);  /* remove key */
	return 1;

#if defined(DUK_USE_ES6_PROXY)
 fail_proxy_rejected:
	DUK_DDD(DUK_DDDPRINT("result: error, proxy rejects"));
	if (throw_flag) {
		DUK_ERROR_TYPE(thr, DUK_STR_PROXY_REJECTED);
		DUK_WO_NORETURN(return 0;);
	}
	/* Note: no key on stack */
	return 0;
#endif

 fail_base_primitive:
	DUK_DDD(DUK_DDDPRINT("result: error, base primitive"));
	if (throw_flag) {
#if defined(DUK_USE_PARANOID_ERRORS)
		DUK_ERROR_TYPE(thr, DUK_STR_INVALID_BASE);
#else
		DUK_ERROR_FMT2(thr, DUK_ERR_TYPE_ERROR, "cannot write property %s of %s",
		               duk_push_string_tval_readable(thr, tv_key), duk_push_string_tval_readable(thr, tv_obj));
#endif
		DUK_WO_NORETURN(return 0;);
	}
	duk_pop_unsafe(thr);  /* remove key */
	return 0;

 fail_not_extensible:
	DUK_DDD(DUK_DDDPRINT("result: error, not extensible"));
	if (throw_flag) {
		DUK_ERROR_TYPE(thr, DUK_STR_NOT_EXTENSIBLE);
		DUK_WO_NORETURN(return 0;);
	}
	duk_pop_unsafe(thr);  /* remove key */
	return 0;

 fail_not_writable:
	DUK_DDD(DUK_DDDPRINT("result: error, not writable"));
	if (throw_flag) {
		DUK_ERROR_TYPE(thr, DUK_STR_NOT_WRITABLE);
		DUK_WO_NORETURN(return 0;);
	}
	duk_pop_unsafe(thr);  /* remove key */
	return 0;

#if defined(DUK_USE_ROM_OBJECTS)
 fail_not_writable_no_pop:
	DUK_DDD(DUK_DDDPRINT("result: error, not writable"));
	if (throw_flag) {
		DUK_ERROR_TYPE(thr, DUK_STR_NOT_WRITABLE);
		DUK_WO_NORETURN(return 0;);
	}
	return 0;
#endif

 fail_array_length_partial:
	DUK_DD(DUK_DDPRINT("result: error, array length write only partially successful"));
	if (throw_flag) {
		DUK_ERROR_TYPE(thr, DUK_STR_NOT_CONFIGURABLE);
		DUK_WO_NORETURN(return 0;);
	}
	duk_pop_unsafe(thr);  /* remove key */
	return 0;

 fail_no_setter:
	DUK_DDD(DUK_DDDPRINT("result: error, accessor property without setter"));
	if (throw_flag) {
		DUK_ERROR_TYPE(thr, DUK_STR_SETTER_UNDEFINED);
		DUK_WO_NORETURN(return 0;);
	}
	duk_pop_unsafe(thr);  /* remove key */
	return 0;

 fail_internal:
	DUK_DDD(DUK_DDDPRINT("result: error, internal"));
	if (throw_flag) {
		DUK_ERROR_INTERNAL(thr);
		DUK_WO_NORETURN(return 0;);
	}
	duk_pop_unsafe(thr);  /* remove key */
	return 0;
}

/*
 *  ECMAScript compliant [[Delete]](P, Throw).
 */

DUK_INTERNAL duk_bool_t duk_hobject_delprop_raw(duk_hthread *thr, duk_hobject *obj, duk_hstring *key, duk_small_uint_t flags) {
	duk_propdesc desc;
	duk_tval *tv;
	duk_uint32_t arr_idx;
	duk_bool_t throw_flag;
	duk_bool_t force_flag;

	throw_flag = (flags & DUK_DELPROP_FLAG_THROW);
	force_flag = (flags & DUK_DELPROP_FLAG_FORCE);

	DUK_DDD(DUK_DDDPRINT("delprop_raw: thr=%p, obj=%p, key=%p, throw=%ld, force=%ld (obj -> %!O, key -> %!O)",
	                     (void *) thr, (void *) obj, (void *) key, (long) throw_flag, (long) force_flag,
	                     (duk_heaphdr *) obj, (duk_heaphdr *) key));

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(thr->heap != NULL);
	DUK_ASSERT(obj != NULL);
	DUK_ASSERT(key != NULL);

	DUK_ASSERT_VALSTACK_SPACE(thr, DUK__VALSTACK_SPACE);

	arr_idx = DUK_HSTRING_GET_ARRIDX_FAST(key);

	/* 0 = don't push current value */
	if (!duk__get_own_propdesc_raw(thr, obj, key, arr_idx, &desc, 0 /*flags*/)) {  /* don't push value */
		DUK_DDD(DUK_DDDPRINT("property not found, succeed always"));
		goto success;
	}

#if defined(DUK_USE_ROM_OBJECTS)
	if (DUK_HEAPHDR_HAS_READONLY((duk_heaphdr *) obj)) {
		DUK_DD(DUK_DDPRINT("attempt to delprop on read-only target object"));
		goto fail_not_configurable;
	}
#endif

	if ((desc.flags & DUK_PROPDESC_FLAG_CONFIGURABLE) == 0 && !force_flag) {
		goto fail_not_configurable;
	}
	if (desc.a_idx < 0 && desc.e_idx < 0) {
		/* Currently there are no deletable virtual properties, but
		 * with force_flag we might attempt to delete one.
		 */
		DUK_DD(DUK_DDPRINT("delete failed: property found, force flag, but virtual (and implicitly non-configurable)"));
		goto fail_virtual;
	}

	if (desc.a_idx >= 0) {
		DUK_ASSERT(desc.e_idx < 0);

		tv = DUK_HOBJECT_A_GET_VALUE_PTR(thr->heap, obj, desc.a_idx);
		DUK_TVAL_SET_UNUSED_UPDREF(thr, tv);  /* side effects */
		goto success;
	} else {
		DUK_ASSERT(desc.a_idx < 0);

		/* remove hash entry (no decref) */
#if defined(DUK_USE_HOBJECT_HASH_PART)
		if (desc.h_idx >= 0) {
			duk_uint32_t *h_base = DUK_HOBJECT_H_GET_BASE(thr->heap, obj);

			DUK_DDD(DUK_DDDPRINT("removing hash entry at h_idx %ld", (long) desc.h_idx));
			DUK_ASSERT(DUK_HOBJECT_GET_HSIZE(obj) > 0);
			DUK_ASSERT((duk_uint32_t) desc.h_idx < DUK_HOBJECT_GET_HSIZE(obj));
			h_base[desc.h_idx] = DUK__HASH_DELETED;
		} else {
			DUK_ASSERT(DUK_HOBJECT_GET_HSIZE(obj) == 0);
		}
#else
		DUK_ASSERT(DUK_HOBJECT_GET_HSIZE(obj) == 0);
#endif

		/* Remove value.  This requires multiple writes so avoid side
		 * effects via no-refzero macros so that e_idx is not
		 * invalidated.
		 */
		DUK_DDD(DUK_DDDPRINT("before removing value, e_idx %ld, key %p, key at slot %p",
		                     (long) desc.e_idx, (void *) key, (void *) DUK_HOBJECT_E_GET_KEY(thr->heap, obj, desc.e_idx)));
		DUK_DDD(DUK_DDDPRINT("removing value at e_idx %ld", (long) desc.e_idx));
		if (DUK_HOBJECT_E_SLOT_IS_ACCESSOR(thr->heap, obj, desc.e_idx)) {
			duk_hobject *tmp;

			tmp = DUK_HOBJECT_E_GET_VALUE_GETTER(thr->heap, obj, desc.e_idx);
			DUK_HOBJECT_E_SET_VALUE_GETTER(thr->heap, obj, desc.e_idx, NULL);
			DUK_UNREF(tmp);
			DUK_HOBJECT_DECREF_NORZ_ALLOWNULL(thr, tmp);

			tmp = DUK_HOBJECT_E_GET_VALUE_SETTER(thr->heap, obj, desc.e_idx);
			DUK_HOBJECT_E_SET_VALUE_SETTER(thr->heap, obj, desc.e_idx, NULL);
			DUK_UNREF(tmp);
			DUK_HOBJECT_DECREF_NORZ_ALLOWNULL(thr, tmp);
		} else {
			tv = DUK_HOBJECT_E_GET_VALUE_TVAL_PTR(thr->heap, obj, desc.e_idx);
			DUK_TVAL_SET_UNDEFINED_UPDREF_NORZ(thr, tv);
		}
#if 0
		/* Not strictly necessary because if key == NULL, flag MUST be ignored. */
		DUK_HOBJECT_E_SET_FLAGS(thr->heap, obj, desc.e_idx, 0);
#endif

		/* Remove key. */
		DUK_DDD(DUK_DDDPRINT("before removing key, e_idx %ld, key %p, key at slot %p",
		                     (long) desc.e_idx, (void *) key, (void *) DUK_HOBJECT_E_GET_KEY(thr->heap, obj, desc.e_idx)));
		DUK_DDD(DUK_DDDPRINT("removing key at e_idx %ld", (long) desc.e_idx));
		DUK_ASSERT(key == DUK_HOBJECT_E_GET_KEY(thr->heap, obj, desc.e_idx));
		DUK_HOBJECT_E_SET_KEY(thr->heap, obj, desc.e_idx, NULL);
		DUK_HSTRING_DECREF_NORZ(thr, key);

		/* Trigger refzero side effects only when we're done as a
		 * finalizer might operate on the object and affect the
		 * e_idx we're supposed to use.
		 */
		DUK_REFZERO_CHECK_SLOW(thr);
		goto success;
	}

	DUK_UNREACHABLE();

 success:
	/*
	 *  Argument exotic [[Delete]] behavior (E5 Section 10.6) is
	 *  a post-check, keeping arguments internal 'map' in sync with
	 *  any successful deletes (note that property does not need to
	 *  exist for delete to 'succeed').
	 *
	 *  Delete key from 'map'.  Since 'map' only contains array index
	 *  keys, we can use arr_idx for a fast skip.
	 */

	DUK_DDD(DUK_DDDPRINT("delete successful, check for arguments exotic behavior"));

	if (arr_idx != DUK__NO_ARRAY_INDEX && DUK_HOBJECT_HAS_EXOTIC_ARGUMENTS(obj)) {
		/* Note: only numbered indices are relevant, so arr_idx fast reject
		 * is good (this is valid unless there are more than 4**32-1 arguments).
		 */

		DUK_DDD(DUK_DDDPRINT("delete successful, arguments exotic behavior needed"));

		/* Note: we can reuse 'desc' here */
		(void) duk__check_arguments_map_for_delete(thr, obj, key, &desc);
	}

	DUK_DDD(DUK_DDDPRINT("delete successful"));
	return 1;

 fail_virtual:  /* just use the same "not configurable" error message */
 fail_not_configurable:
	DUK_DDD(DUK_DDDPRINT("delete failed: property found, not configurable"));

	if (throw_flag) {
		DUK_ERROR_TYPE(thr, DUK_STR_NOT_CONFIGURABLE);
		DUK_WO_NORETURN(return 0;);
	}
	return 0;
}

/*
 *  DELPROP: ECMAScript property deletion.
 */

DUK_INTERNAL duk_bool_t duk_hobject_delprop(duk_hthread *thr, duk_tval *tv_obj, duk_tval *tv_key, duk_bool_t throw_flag) {
	duk_hstring *key = NULL;
#if defined(DUK_USE_ES6_PROXY)
	duk_propdesc desc;
#endif
	duk_int_t entry_top;
	duk_uint32_t arr_idx = DUK__NO_ARRAY_INDEX;
	duk_bool_t rc;

	DUK_DDD(DUK_DDDPRINT("delprop: thr=%p, obj=%p, key=%p (obj -> %!T, key -> %!T)",
	                     (void *) thr, (void *) tv_obj, (void *) tv_key,
	                     (duk_tval *) tv_obj, (duk_tval *) tv_key));

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(thr->heap != NULL);
	DUK_ASSERT(tv_obj != NULL);
	DUK_ASSERT(tv_key != NULL);

	DUK_ASSERT_VALSTACK_SPACE(thr, DUK__VALSTACK_SPACE);

	/* Storing the entry top is cheaper here to ensure stack is correct at exit,
	 * as there are several paths out.
	 */
	entry_top = duk_get_top(thr);

	if (DUK_TVAL_IS_UNDEFINED(tv_obj) ||
	    DUK_TVAL_IS_NULL(tv_obj)) {
		DUK_DDD(DUK_DDDPRINT("base object is undefined or null -> reject"));
		goto fail_invalid_base_uncond;
	}

	duk_push_tval(thr, tv_obj);
	duk_push_tval(thr, tv_key);

	tv_obj = DUK_GET_TVAL_NEGIDX(thr, -2);
	if (DUK_TVAL_IS_OBJECT(tv_obj)) {
		duk_hobject *obj = DUK_TVAL_GET_OBJECT(tv_obj);
		DUK_ASSERT(obj != NULL);

#if defined(DUK_USE_ES6_PROXY)
		if (DUK_UNLIKELY(DUK_HOBJECT_IS_PROXY(obj))) {
			duk_hobject *h_target;
			duk_bool_t tmp_bool;

			/* Note: proxy handling must happen before key is string coerced. */

			if (duk__proxy_check_prop(thr, obj, DUK_STRIDX_DELETE_PROPERTY, tv_key, &h_target)) {
				/* -> [ ... obj key trap handler ] */
				DUK_DDD(DUK_DDDPRINT("-> proxy object 'deleteProperty' for key %!T", (duk_tval *) tv_key));
				duk_push_hobject(thr, h_target);  /* target */
				duk_dup_m4(thr);  /* P */
				duk_call_method(thr, 2 /*nargs*/);
				tmp_bool = duk_to_boolean_top_pop(thr);
				if (!tmp_bool) {
					goto fail_proxy_rejected;  /* retval indicates delete failed */
				}

				/* Target object must be checked for a conflicting
				 * non-configurable property.
				 */
				tv_key = DUK_GET_TVAL_NEGIDX(thr, -1);
				arr_idx = duk__push_tval_to_property_key(thr, tv_key, &key);
				DUK_ASSERT(key != NULL);

				if (duk__get_own_propdesc_raw(thr, h_target, key, arr_idx, &desc, 0 /*flags*/)) {  /* don't push value */
					duk_small_int_t desc_reject;

					DUK_DDD(DUK_DDDPRINT("proxy 'deleteProperty': target has matching property %!O, check for "
					                     "conflicting property; desc.flags=0x%08lx, "
					                     "desc.get=%p, desc.set=%p",
					                     (duk_heaphdr *) key, (unsigned long) desc.flags,
					                     (void *) desc.get, (void *) desc.set));

					desc_reject = !(desc.flags & DUK_PROPDESC_FLAG_CONFIGURABLE);
					if (desc_reject) {
						/* unconditional */
						DUK_ERROR_TYPE(thr, DUK_STR_PROXY_REJECTED);
						DUK_WO_NORETURN(return 0;);
					}
				}
				rc = 1;  /* success */
				goto done_rc;
			}

			obj = h_target;  /* resume delete to target */
		}
#endif  /* DUK_USE_ES6_PROXY */

		arr_idx = duk__to_property_key(thr, -1, &key);
		DUK_ASSERT(key != NULL);

		rc = duk_hobject_delprop_raw(thr, obj, key, throw_flag ? DUK_DELPROP_FLAG_THROW : 0);
		goto done_rc;
	} else if (DUK_TVAL_IS_STRING(tv_obj)) {
		/* String has .length and array index virtual properties
		 * which can't be deleted.  No need for a symbol check;
		 * no offending virtual symbols exist.
		 */
		/* XXX: unnecessary string coercion for array indices,
		 * intentional to keep small.
		 */
		duk_hstring *h = DUK_TVAL_GET_STRING(tv_obj);
		DUK_ASSERT(h != NULL);

		arr_idx = duk__to_property_key(thr, -1, &key);
		DUK_ASSERT(key != NULL);

		if (key == DUK_HTHREAD_STRING_LENGTH(thr)) {
			goto fail_not_configurable;
		}

		if (arr_idx != DUK__NO_ARRAY_INDEX &&
		    arr_idx < DUK_HSTRING_GET_CHARLEN(h)) {
			goto fail_not_configurable;
		}
	} else if (DUK_TVAL_IS_BUFFER(tv_obj)) {
		/* XXX: unnecessary string coercion for array indices,
		 * intentional to keep small; some overlap with string
		 * handling.
		 */
		duk_hbuffer *h = DUK_TVAL_GET_BUFFER(tv_obj);
		DUK_ASSERT(h != NULL);

		arr_idx = duk__to_property_key(thr, -1, &key);
		DUK_ASSERT(key != NULL);

		if (key == DUK_HTHREAD_STRING_LENGTH(thr)) {
			goto fail_not_configurable;
		}

		if (arr_idx != DUK__NO_ARRAY_INDEX &&
		    arr_idx < DUK_HBUFFER_GET_SIZE(h)) {
			goto fail_not_configurable;
		}
	} else if (DUK_TVAL_IS_LIGHTFUNC(tv_obj)) {
		/* Lightfunc has no virtual properties since Duktape 2.2
		 * so success.  Still must coerce key for side effects.
		 */

		arr_idx = duk__to_property_key(thr, -1, &key);
		DUK_ASSERT(key != NULL);
		DUK_UNREF(key);
	}

	/* non-object base, no offending virtual property */
	rc = 1;
	goto done_rc;

 done_rc:
	duk_set_top_unsafe(thr, entry_top);
	return rc;

 fail_invalid_base_uncond:
	/* Note: unconditional throw */
	DUK_ASSERT(duk_get_top(thr) == entry_top);
#if defined(DUK_USE_PARANOID_ERRORS)
	DUK_ERROR_TYPE(thr, DUK_STR_INVALID_BASE);
#else
	DUK_ERROR_FMT2(thr, DUK_ERR_TYPE_ERROR, "cannot delete property %s of %s",
	               duk_push_string_tval_readable(thr, tv_key), duk_push_string_tval_readable(thr, tv_obj));
#endif
	DUK_WO_NORETURN(return 0;);

#if defined(DUK_USE_ES6_PROXY)
 fail_proxy_rejected:
	if (throw_flag) {
		DUK_ERROR_TYPE(thr, DUK_STR_PROXY_REJECTED);
		DUK_WO_NORETURN(return 0;);
	}
	duk_set_top_unsafe(thr, entry_top);
	return 0;
#endif

 fail_not_configurable:
	if (throw_flag) {
		DUK_ERROR_TYPE(thr, DUK_STR_NOT_CONFIGURABLE);
		DUK_WO_NORETURN(return 0;);
	}
	duk_set_top_unsafe(thr, entry_top);
	return 0;
}

/*
 *  Internal helper to define a property with specific flags, ignoring
 *  normal semantics such as extensibility, write protection etc.
 *  Overwrites any existing value and attributes unless caller requests
 *  that value only be updated if it doesn't already exists.
 *
 *  Does not support:
 *    - virtual properties (error if write attempted)
 *    - getter/setter properties (error if write attempted)
 *    - non-default (!= WEC) attributes for array entries (error if attempted)
 *    - array abandoning: if array part exists, it is always extended
 *    - array 'length' updating
 *
 *  Stack: [... in_val] -> []
 *
 *  Used for e.g. built-in initialization and environment record
 *  operations.
 */

DUK_INTERNAL void duk_hobject_define_property_internal(duk_hthread *thr, duk_hobject *obj, duk_hstring *key, duk_small_uint_t flags) {
	duk_propdesc desc;
	duk_uint32_t arr_idx;
	duk_int_t e_idx;
	duk_tval *tv1 = NULL;
	duk_tval *tv2 = NULL;
	duk_small_uint_t propflags = flags & DUK_PROPDESC_FLAGS_MASK;  /* mask out flags not actually stored */

	DUK_DDD(DUK_DDDPRINT("define new property (internal): thr=%p, obj=%!O, key=%!O, flags=0x%02lx, val=%!T",
	                     (void *) thr, (duk_heaphdr *) obj, (duk_heaphdr *) key,
	                     (unsigned long) flags, (duk_tval *) duk_get_tval(thr, -1)));

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(thr->heap != NULL);
	DUK_ASSERT(obj != NULL);
	DUK_ASSERT(key != NULL);
	DUK_ASSERT(!DUK_HEAPHDR_HAS_READONLY((duk_heaphdr *) obj));
	DUK_ASSERT_VALSTACK_SPACE(thr, DUK__VALSTACK_SPACE);
	DUK_ASSERT(duk_is_valid_index(thr, -1));  /* contains value */

	arr_idx = DUK_HSTRING_GET_ARRIDX_SLOW(key);

	if (duk__get_own_propdesc_raw(thr, obj, key, arr_idx, &desc, 0 /*flags*/)) {  /* don't push value */
		if (desc.e_idx >= 0) {
			if (flags & DUK_PROPDESC_FLAG_NO_OVERWRITE) {
				DUK_DDD(DUK_DDDPRINT("property already exists in the entry part -> skip as requested"));
				goto pop_exit;
			}
			DUK_DDD(DUK_DDDPRINT("property already exists in the entry part -> update value and attributes"));
			if (DUK_UNLIKELY(DUK_HOBJECT_E_SLOT_IS_ACCESSOR(thr->heap, obj, desc.e_idx))) {
				DUK_D(DUK_DPRINT("existing property is an accessor, not supported"));
				goto error_internal;
			}

			DUK_HOBJECT_E_SET_FLAGS(thr->heap, obj, desc.e_idx, propflags);
			tv1 = DUK_HOBJECT_E_GET_VALUE_TVAL_PTR(thr->heap, obj, desc.e_idx);
		} else if (desc.a_idx >= 0) {
			if (flags & DUK_PROPDESC_FLAG_NO_OVERWRITE) {
				DUK_DDD(DUK_DDDPRINT("property already exists in the array part -> skip as requested"));
				goto pop_exit;
			}
			DUK_DDD(DUK_DDDPRINT("property already exists in the array part -> update value (assert attributes)"));
			if (propflags != DUK_PROPDESC_FLAGS_WEC) {
				DUK_D(DUK_DPRINT("existing property in array part, but propflags not WEC (0x%02lx)",
				                 (unsigned long) propflags));
				goto error_internal;
			}

			tv1 = DUK_HOBJECT_A_GET_VALUE_PTR(thr->heap, obj, desc.a_idx);
		} else {
			if (flags & DUK_PROPDESC_FLAG_NO_OVERWRITE) {
				DUK_DDD(DUK_DDDPRINT("property already exists but is virtual -> skip as requested"));
				goto pop_exit;
			}
			if (key == DUK_HTHREAD_STRING_LENGTH(thr) && DUK_HOBJECT_HAS_EXOTIC_ARRAY(obj)) {
				duk_uint32_t new_len;
#if defined(DUK_USE_DEBUG)
				duk_uint32_t prev_len;
				prev_len = ((duk_harray *) obj)->length;
#endif
				new_len = duk__to_new_array_length_checked(thr, DUK_GET_TVAL_NEGIDX(thr, -1));
				((duk_harray *) obj)->length = new_len;
				DUK_DD(DUK_DDPRINT("internal define property for array .length: %ld -> %ld",
				                   (long) prev_len, (long) ((duk_harray *) obj)->length));
				goto pop_exit;
			}
			DUK_DD(DUK_DDPRINT("property already exists but is virtual -> failure"));
			goto error_virtual;
		}

		goto write_value;
	}

	if (DUK_HOBJECT_HAS_ARRAY_PART(obj)) {
		if (arr_idx != DUK__NO_ARRAY_INDEX) {
			DUK_DDD(DUK_DDDPRINT("property does not exist, object has array part -> possibly extend array part and write value (assert attributes)"));
			DUK_ASSERT(propflags == DUK_PROPDESC_FLAGS_WEC);

			tv1 = duk__obtain_arridx_slot(thr, arr_idx, obj);
			if (tv1 == NULL) {
				DUK_ASSERT(!DUK_HOBJECT_HAS_ARRAY_PART(obj));
				goto write_to_entry_part;
			}

			tv1 = DUK_HOBJECT_A_GET_VALUE_PTR(thr->heap, obj, arr_idx);
			goto write_value;
		}
	}

 write_to_entry_part:
	DUK_DDD(DUK_DDDPRINT("property does not exist, object belongs in entry part -> allocate new entry and write value and attributes"));
	e_idx = duk__hobject_alloc_entry_checked(thr, obj, key);  /* increases key refcount */
	DUK_ASSERT(e_idx >= 0);
	DUK_HOBJECT_E_SET_FLAGS(thr->heap, obj, e_idx, propflags);
	tv1 = DUK_HOBJECT_E_GET_VALUE_TVAL_PTR(thr->heap, obj, e_idx);
	/* new entry: previous value is garbage; set to undefined to share write_value */
	DUK_TVAL_SET_UNDEFINED(tv1);
	goto write_value;

 write_value:
	/* tv1 points to value storage */

	tv2 = duk_require_tval(thr, -1);  /* late lookup, avoid side effects */
	DUK_DDD(DUK_DDDPRINT("writing/updating value: %!T -> %!T",
	                     (duk_tval *) tv1, (duk_tval *) tv2));

	DUK_TVAL_SET_TVAL_UPDREF(thr, tv1, tv2);  /* side effects */
	goto pop_exit;

 pop_exit:
	duk_pop_unsafe(thr);  /* remove in_val */
	return;

 error_virtual:  /* share error message */
 error_internal:
	DUK_ERROR_INTERNAL(thr);
	DUK_WO_NORETURN(return;);
}

/*
 *  Fast path for defining array indexed values without interning the key.
 *  This is used by e.g. code for Array prototype and traceback creation so
 *  must avoid interning.
 */

DUK_INTERNAL void duk_hobject_define_property_internal_arridx(duk_hthread *thr, duk_hobject *obj, duk_uarridx_t arr_idx, duk_small_uint_t flags) {
	duk_hstring *key;
	duk_tval *tv1, *tv2;

	DUK_DDD(DUK_DDDPRINT("define new property (internal) arr_idx fast path: thr=%p, obj=%!O, "
	                     "arr_idx=%ld, flags=0x%02lx, val=%!T",
	                     (void *) thr, obj, (long) arr_idx, (unsigned long) flags,
	                     (duk_tval *) duk_get_tval(thr, -1)));

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(thr->heap != NULL);
	DUK_ASSERT(obj != NULL);
	DUK_ASSERT(!DUK_HEAPHDR_HAS_READONLY((duk_heaphdr *) obj));

	if (DUK_HOBJECT_HAS_ARRAY_PART(obj) &&
	    arr_idx != DUK__NO_ARRAY_INDEX &&
	    flags == DUK_PROPDESC_FLAGS_WEC) {
		DUK_ASSERT((flags & DUK_PROPDESC_FLAG_NO_OVERWRITE) == 0);  /* covered by comparison */

		DUK_DDD(DUK_DDDPRINT("define property to array part (property may or may not exist yet)"));

		tv1 = duk__obtain_arridx_slot(thr, arr_idx, obj);
		if (tv1 == NULL) {
			DUK_ASSERT(!DUK_HOBJECT_HAS_ARRAY_PART(obj));
			goto write_slow;
		}
		tv2 = duk_require_tval(thr, -1);

		DUK_TVAL_SET_TVAL_UPDREF(thr, tv1, tv2);  /* side effects */

		duk_pop_unsafe(thr);  /* [ ...val ] -> [ ... ] */
		return;
	}

 write_slow:
	DUK_DDD(DUK_DDDPRINT("define property fast path didn't work, use slow path"));

	key = duk_push_uint_to_hstring(thr, (duk_uint_t) arr_idx);
	DUK_ASSERT(key != NULL);
	duk_insert(thr, -2);  /* [ ... val key ] -> [ ... key val ] */

	duk_hobject_define_property_internal(thr, obj, key, flags);

	duk_pop_unsafe(thr);  /* [ ... key ] -> [ ... ] */
}

/*
 *  Internal helpers for managing object 'length'
 */

DUK_INTERNAL duk_size_t duk_hobject_get_length(duk_hthread *thr, duk_hobject *obj) {
	duk_double_t val;

	DUK_CTX_ASSERT_VALID(thr);
	DUK_ASSERT(obj != NULL);

	/* Fast path for Arrays. */
	if (DUK_HOBJECT_HAS_EXOTIC_ARRAY(obj)) {
		return ((duk_harray *) obj)->length;
	}

	/* Slow path, .length can be e.g. accessor, obj can be a Proxy, etc. */
	duk_push_hobject(thr, obj);
	duk_push_hstring_stridx(thr, DUK_STRIDX_LENGTH);
	(void) duk_hobject_getprop(thr,
	                           DUK_GET_TVAL_NEGIDX(thr, -2),
	                           DUK_GET_TVAL_NEGIDX(thr, -1));
	val = duk_to_number_m1(thr);
	duk_pop_3_unsafe(thr);

	/* This isn't part of ECMAScript semantics; return a value within
	 * duk_size_t range, or 0 otherwise.
	 */
	if (val >= 0.0 && val <= (duk_double_t) DUK_SIZE_MAX) {
		return (duk_size_t) val;
	}
	return 0;
}

/*
 *  Fast finalizer check for an object.  Walks the prototype chain, checking
 *  for finalizer presence using DUK_HOBJECT_FLAG_HAVE_FINALIZER which is kept
 *  in sync with the actual property when setting/removing the finalizer.
 */

#if defined(DUK_USE_HEAPPTR16)
DUK_INTERNAL duk_bool_t duk_hobject_has_finalizer_fast_raw(duk_heap *heap, duk_hobject *obj) {
#else
DUK_INTERNAL duk_bool_t duk_hobject_has_finalizer_fast_raw(duk_hobject *obj) {
#endif
	duk_uint_t sanity;

	DUK_ASSERT(obj != NULL);

	sanity = DUK_HOBJECT_PROTOTYPE_CHAIN_SANITY;
	do {
		if (DUK_UNLIKELY(DUK_HOBJECT_HAS_HAVE_FINALIZER(obj))) {
			return 1;
		}
		if (DUK_UNLIKELY(sanity-- == 0)) {
			DUK_D(DUK_DPRINT("prototype loop when checking for finalizer existence; returning false"));
			return 0;
		}
#if defined(DUK_USE_HEAPPTR16)
		DUK_ASSERT(heap != NULL);
		obj = DUK_HOBJECT_GET_PROTOTYPE(heap, obj);
#else
		obj = DUK_HOBJECT_GET_PROTOTYPE(NULL, obj);  /* 'heap' arg ignored */
#endif
	} while (obj != NULL);

	return 0;
}

/*
 *  Object.getOwnPropertyDescriptor()  (E5 Sections 15.2.3.3, 8.10.4)
 *
 *  [ ... key ] -> [ ... desc/undefined ]
 */

DUK_INTERNAL void duk_hobject_object_get_own_property_descriptor(duk_hthread *thr, duk_idx_t obj_idx) {
	duk_hobject *obj;
	duk_hstring *key;
	duk_propdesc pd;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(thr->heap != NULL);

	obj = duk_require_hobject_promote_mask(thr, obj_idx, DUK_TYPE_MASK_LIGHTFUNC | DUK_TYPE_MASK_BUFFER);
	key = duk_to_property_key_hstring(thr, -1);
	DUK_ASSERT(key != NULL);

	DUK_ASSERT_VALSTACK_SPACE(thr, DUK__VALSTACK_SPACE);

	if (!duk_hobject_get_own_propdesc(thr, obj, key, &pd, DUK_GETDESC_FLAG_PUSH_VALUE)) {
		duk_push_undefined(thr);
		duk_remove_m2(thr);
		return;
	}

	duk_push_object(thr);

	/* [ ... key value desc ] */

	if (DUK_PROPDESC_IS_ACCESSOR(&pd)) {
		/* If a setter/getter is missing (undefined), the descriptor must
		 * still have the property present with the value 'undefined'.
		 */
		if (pd.get) {
			duk_push_hobject(thr, pd.get);
		} else {
			duk_push_undefined(thr);
		}
		duk_put_prop_stridx_short(thr, -2, DUK_STRIDX_GET);
		if (pd.set) {
			duk_push_hobject(thr, pd.set);
		} else {
			duk_push_undefined(thr);
		}
		duk_put_prop_stridx_short(thr, -2, DUK_STRIDX_SET);
	} else {
		duk_dup_m2(thr);
		duk_put_prop_stridx_short(thr, -2, DUK_STRIDX_VALUE);
		duk_push_boolean(thr, DUK_PROPDESC_IS_WRITABLE(&pd));
		duk_put_prop_stridx_short(thr, -2, DUK_STRIDX_WRITABLE);
	}
	duk_push_boolean(thr, DUK_PROPDESC_IS_ENUMERABLE(&pd));
	duk_put_prop_stridx_short(thr, -2, DUK_STRIDX_ENUMERABLE);
	duk_push_boolean(thr, DUK_PROPDESC_IS_CONFIGURABLE(&pd));
	duk_put_prop_stridx_short(thr, -2, DUK_STRIDX_CONFIGURABLE);

	/* [ ... key value desc ] */

	duk_replace(thr, -3);
	duk_pop_unsafe(thr);  /* -> [ ... desc ] */
}

/*
 *  NormalizePropertyDescriptor() related helper.
 *
 *  Internal helper which validates and normalizes a property descriptor
 *  represented as an ECMAScript object (e.g. argument to defineProperty()).
 *  The output of this conversion is a set of defprop_flags and possibly
 *  some values pushed on the value stack to (1) ensure borrowed pointers
 *  remain valid, and (2) avoid unnecessary pops for footprint reasons.
 *  Caller must manage stack top carefully because the number of values
 *  pushed depends on the input property descriptor.
 *
 *  The original descriptor object must not be altered in the process.
 */

/* XXX: very basic optimization -> duk_get_prop_stridx_top */

DUK_INTERNAL
void duk_hobject_prepare_property_descriptor(duk_hthread *thr,
                                             duk_idx_t idx_in,
                                             duk_uint_t *out_defprop_flags,
                                             duk_idx_t *out_idx_value,
                                             duk_hobject **out_getter,
                                             duk_hobject **out_setter) {
	duk_idx_t idx_value = -1;
	duk_hobject *getter = NULL;
	duk_hobject *setter = NULL;
	duk_bool_t is_data_desc = 0;
	duk_bool_t is_acc_desc = 0;
	duk_uint_t defprop_flags = 0;

	DUK_ASSERT(out_defprop_flags != NULL);
	DUK_ASSERT(out_idx_value != NULL);
	DUK_ASSERT(out_getter != NULL);
	DUK_ASSERT(out_setter != NULL);
	DUK_ASSERT(idx_in <= 0x7fffL);  /* short variants would be OK, but not used to avoid shifts */

	/* Must be an object, otherwise TypeError (E5.1 Section 8.10.5, step 1). */
	idx_in = duk_require_normalize_index(thr, idx_in);
	(void) duk_require_hobject(thr, idx_in);

	/* The coercion order must match the ToPropertyDescriptor() algorithm
	 * so that side effects in coercion happen in the correct order.
	 * (This order also happens to be compatible with duk_def_prop(),
	 * although it doesn't matter in practice.)
	 */

	if (duk_get_prop_stridx(thr, idx_in, DUK_STRIDX_VALUE)) {
		is_data_desc = 1;
		defprop_flags |= DUK_DEFPROP_HAVE_VALUE;
		idx_value = duk_get_top_index(thr);
	}

	if (duk_get_prop_stridx(thr, idx_in, DUK_STRIDX_WRITABLE)) {
		is_data_desc = 1;
		if (duk_to_boolean_top_pop(thr)) {
			defprop_flags |= DUK_DEFPROP_HAVE_WRITABLE | DUK_DEFPROP_WRITABLE;
		} else {
			defprop_flags |= DUK_DEFPROP_HAVE_WRITABLE;
		}
	}

	if (duk_get_prop_stridx(thr, idx_in, DUK_STRIDX_GET)) {
		duk_tval *tv = duk_require_tval(thr, -1);
		duk_hobject *h_get;

		if (DUK_TVAL_IS_UNDEFINED(tv)) {
			/* undefined is accepted */
			DUK_ASSERT(getter == NULL);
		} else {
			/* NOTE: lightfuncs are coerced to full functions because
			 * lightfuncs don't fit into a property value slot.  This
			 * has some side effects, see test-dev-lightfunc-accessor.js.
			 */
			h_get = duk_get_hobject_promote_lfunc(thr, -1);
			if (h_get == NULL || !DUK_HOBJECT_IS_CALLABLE(h_get)) {
				goto type_error;
			}
			getter = h_get;
		}
		is_acc_desc = 1;
		defprop_flags |= DUK_DEFPROP_HAVE_GETTER;
	}

	if (duk_get_prop_stridx(thr, idx_in, DUK_STRIDX_SET)) {
		duk_tval *tv = duk_require_tval(thr, -1);
		duk_hobject *h_set;

		if (DUK_TVAL_IS_UNDEFINED(tv)) {
			/* undefined is accepted */
			DUK_ASSERT(setter == NULL);
		}  else {
			/* NOTE: lightfuncs are coerced to full functions because
			 * lightfuncs don't fit into a property value slot.  This
			 * has some side effects, see test-dev-lightfunc-accessor.js.
			 */
			h_set = duk_get_hobject_promote_lfunc(thr, -1);
			if (h_set == NULL || !DUK_HOBJECT_IS_CALLABLE(h_set)) {
				goto type_error;
			}
			setter = h_set;
		}
		is_acc_desc = 1;
		defprop_flags |= DUK_DEFPROP_HAVE_SETTER;
	}

	if (duk_get_prop_stridx(thr, idx_in, DUK_STRIDX_ENUMERABLE)) {
		if (duk_to_boolean_top_pop(thr)) {
			defprop_flags |= DUK_DEFPROP_HAVE_ENUMERABLE | DUK_DEFPROP_ENUMERABLE;
		} else {
			defprop_flags |= DUK_DEFPROP_HAVE_ENUMERABLE;
		}
	}

	if (duk_get_prop_stridx(thr, idx_in, DUK_STRIDX_CONFIGURABLE)) {
		if (duk_to_boolean_top_pop(thr)) {
			defprop_flags |= DUK_DEFPROP_HAVE_CONFIGURABLE | DUK_DEFPROP_CONFIGURABLE;
		} else {
			defprop_flags |= DUK_DEFPROP_HAVE_CONFIGURABLE;
		}
	}

	if (is_data_desc && is_acc_desc) {
		goto type_error;
	}

	*out_defprop_flags = defprop_flags;
	*out_idx_value = idx_value;
	*out_getter = getter;
	*out_setter = setter;

	/* [ ... [multiple values] ] */
	return;

 type_error:
	DUK_ERROR_TYPE(thr, DUK_STR_INVALID_DESCRIPTOR);
	DUK_WO_NORETURN(return;);
}

/*
 *  Object.defineProperty() related helper (E5 Section 15.2.3.6).
 *  Also handles ES2015 Reflect.defineProperty().
 *
 *  Inlines all [[DefineOwnProperty]] exotic behaviors.
 *
 *  Note: ECMAScript compliant [[DefineOwnProperty]](P, Desc, Throw) is not
 *  implemented directly, but Object.defineProperty() serves its purpose.
 *  We don't need the [[DefineOwnProperty]] internally and we don't have a
 *  property descriptor with 'missing values' so it's easier to avoid it
 *  entirely.
 *
 *  Note: this is only called for actual objects, not primitive values.
 *  This must support virtual properties for full objects (e.g. Strings)
 *  but not for plain values (e.g. strings).  Lightfuncs, even though
 *  primitive in a sense, are treated like objects and accepted as target
 *  values.
 */

/* XXX: this is a major target for size optimization */
DUK_INTERNAL
duk_bool_t duk_hobject_define_property_helper(duk_hthread *thr,
                                              duk_uint_t defprop_flags,
                                              duk_hobject *obj,
                                              duk_hstring *key,
                                              duk_idx_t idx_value,
                                              duk_hobject *get,
                                              duk_hobject *set,
                                              duk_bool_t throw_flag) {
	duk_uint32_t arr_idx;
	duk_tval tv;
	duk_bool_t has_enumerable;
	duk_bool_t has_configurable;
	duk_bool_t has_writable;
	duk_bool_t has_value;
	duk_bool_t has_get;
	duk_bool_t has_set;
	duk_bool_t is_enumerable;
	duk_bool_t is_configurable;
	duk_bool_t is_writable;
	duk_bool_t force_flag;
	duk_small_uint_t new_flags;
	duk_propdesc curr;
	duk_uint32_t arridx_new_array_length;  /* != 0 => post-update for array 'length' (used when key is an array index) */
	duk_uint32_t arrlen_old_len;
	duk_uint32_t arrlen_new_len;
	duk_bool_t pending_write_protect;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(thr->heap != NULL);
	DUK_ASSERT(obj != NULL);
	DUK_ASSERT(key != NULL);
	/* idx_value may be < 0 (no value), set and get may be NULL */

	DUK_ASSERT_VALSTACK_SPACE(thr, DUK__VALSTACK_SPACE);

	/* All the flags fit in 16 bits, so will fit into duk_bool_t. */

	has_writable = (defprop_flags & DUK_DEFPROP_HAVE_WRITABLE);
	has_enumerable = (defprop_flags & DUK_DEFPROP_HAVE_ENUMERABLE);
	has_configurable = (defprop_flags & DUK_DEFPROP_HAVE_CONFIGURABLE);
	has_value = (defprop_flags & DUK_DEFPROP_HAVE_VALUE);
	has_get = (defprop_flags & DUK_DEFPROP_HAVE_GETTER);
	has_set = (defprop_flags & DUK_DEFPROP_HAVE_SETTER);
	is_writable = (defprop_flags & DUK_DEFPROP_WRITABLE);
	is_enumerable = (defprop_flags & DUK_DEFPROP_ENUMERABLE);
	is_configurable = (defprop_flags & DUK_DEFPROP_CONFIGURABLE);
	force_flag = (defprop_flags & DUK_DEFPROP_FORCE);

	arr_idx = DUK_HSTRING_GET_ARRIDX_SLOW(key);

	arridx_new_array_length = 0;
	pending_write_protect = 0;
	arrlen_old_len = 0;
	arrlen_new_len = 0;

	DUK_DDD(DUK_DDDPRINT("has_enumerable=%ld is_enumerable=%ld "
	                     "has_configurable=%ld is_configurable=%ld "
	                     "has_writable=%ld is_writable=%ld "
	                     "has_value=%ld value=%!T "
	                     "has_get=%ld get=%p=%!O "
	                     "has_set=%ld set=%p=%!O "
	                     "arr_idx=%ld throw_flag=!%ld",
	                     (long) has_enumerable, (long) is_enumerable,
	                     (long) has_configurable, (long) is_configurable,
	                     (long) has_writable, (long) is_writable,
	                     (long) has_value, (duk_tval *) (idx_value >= 0 ? duk_get_tval(thr, idx_value) : NULL),
	                     (long) has_get, (void *) get, (duk_heaphdr *) get,
	                     (long) has_set, (void *) set, (duk_heaphdr *) set,
	                     (long) arr_idx, (long) throw_flag));

	/*
	 *  Array exotic behaviors can be implemented at this point.  The local variables
	 *  are essentially a 'value copy' of the input descriptor (Desc), which is modified
	 *  by the Array [[DefineOwnProperty]] (E5 Section 15.4.5.1).
	 */

	if (!DUK_HOBJECT_HAS_EXOTIC_ARRAY(obj)) {
		goto skip_array_exotic;
	}

	if (key == DUK_HTHREAD_STRING_LENGTH(thr)) {
		duk_harray *a;

		/* E5 Section 15.4.5.1, step 3, steps a - i are implemented here, j - n at the end */
		if (!has_value) {
			DUK_DDD(DUK_DDDPRINT("exotic array behavior for 'length', but no value in descriptor -> normal behavior"));
			goto skip_array_exotic;
		}

		DUK_DDD(DUK_DDDPRINT("exotic array behavior for 'length', value present in descriptor -> exotic behavior"));

		/*
		 *  Get old and new length
		 */

		a = (duk_harray *) obj;
		DUK_HARRAY_ASSERT_VALID(a);
		arrlen_old_len = a->length;

		DUK_ASSERT(idx_value >= 0);
		arrlen_new_len = duk__to_new_array_length_checked(thr, DUK_GET_TVAL_POSIDX(thr, idx_value));
		duk_push_u32(thr, arrlen_new_len);
		duk_replace(thr, idx_value);  /* step 3.e: replace 'Desc.[[Value]]' */

		DUK_DDD(DUK_DDDPRINT("old_len=%ld, new_len=%ld", (long) arrlen_old_len, (long) arrlen_new_len));

		if (arrlen_new_len >= arrlen_old_len) {
			/* standard behavior, step 3.f.i */
			DUK_DDD(DUK_DDDPRINT("new length is same or higher as previous => standard behavior"));
			goto skip_array_exotic;
		}
		DUK_DDD(DUK_DDDPRINT("new length is smaller than previous => exotic post behavior"));

		/* XXX: consolidated algorithm step 15.f -> redundant? */
		if (DUK_HARRAY_LENGTH_NONWRITABLE(a) && !force_flag) {
			/* Array .length is always non-configurable; if it's also
			 * non-writable, don't allow it to be written.
			 */
			goto fail_not_configurable;
		}

		/* steps 3.h and 3.i */
		if (has_writable && !is_writable) {
			DUK_DDD(DUK_DDDPRINT("desc writable is false, force it back to true, and flag pending write protect"));
			is_writable = 1;
			pending_write_protect = 1;
		}

		/* remaining actual steps are carried out if standard DefineOwnProperty succeeds */
	} else if (arr_idx != DUK__NO_ARRAY_INDEX) {
		/* XXX: any chance of unifying this with the 'length' key handling? */

		/* E5 Section 15.4.5.1, step 4 */
		duk_uint32_t old_len;
		duk_harray *a;

		a = (duk_harray *) obj;
		DUK_HARRAY_ASSERT_VALID(a);

		old_len = a->length;

		if (arr_idx >= old_len) {
			DUK_DDD(DUK_DDDPRINT("defineProperty requires array length update "
			                     "(arr_idx=%ld, old_len=%ld)",
			                     (long) arr_idx, (long) old_len));

			if (DUK_HARRAY_LENGTH_NONWRITABLE(a) && !force_flag) {
				/* Array .length is always non-configurable, so
				 * if it's also non-writable, don't allow a value
				 * write.  With force flag allow writing.
				 */
				goto fail_not_configurable;
			}

			/* actual update happens once write has been completed without
			 * error below.
			 */
			DUK_ASSERT(arr_idx != 0xffffffffUL);
			arridx_new_array_length = arr_idx + 1;
		} else {
			DUK_DDD(DUK_DDDPRINT("defineProperty does not require length update "
			                     "(arr_idx=%ld, old_len=%ld) -> standard behavior",
			                     (long) arr_idx, (long) old_len));
		}
	}
 skip_array_exotic:

	/* XXX: There is currently no support for writing buffer object
	 * indexed elements here.  Attempt to do so will succeed and
	 * write a concrete property into the buffer object.  This should
	 * be fixed at some point but because buffers are a custom feature
	 * anyway, this is relatively unimportant.
	 */

	/*
	 *  Actual Object.defineProperty() default algorithm.
	 */

	/*
	 *  First check whether property exists; if not, simple case.  This covers
	 *  steps 1-4.
	 */

	if (!duk__get_own_propdesc_raw(thr, obj, key, arr_idx, &curr, DUK_GETDESC_FLAG_PUSH_VALUE)) {
		DUK_DDD(DUK_DDDPRINT("property does not exist"));

		if (!DUK_HOBJECT_HAS_EXTENSIBLE(obj) && !force_flag) {
			goto fail_not_extensible;
		}

#if defined(DUK_USE_ROM_OBJECTS)
		/* ROM objects are never extensible but force flag may
		 * allow us to come here anyway.
		 */
		DUK_ASSERT(!DUK_HEAPHDR_HAS_READONLY((duk_heaphdr *) obj) || !DUK_HOBJECT_HAS_EXTENSIBLE(obj));
		if (DUK_HEAPHDR_HAS_READONLY((duk_heaphdr *) obj)) {
			DUK_D(DUK_DPRINT("attempt to define property on a read-only target object"));
			goto fail_not_configurable;
		}
#endif

		/* XXX: share final setting code for value and flags?  difficult because
		 * refcount code is different.  Share entry allocation?  But can't allocate
		 * until array index checked.
		 */

		/* steps 4.a and 4.b are tricky */
		if (has_set || has_get) {
			duk_int_t e_idx;

			DUK_DDD(DUK_DDDPRINT("create new accessor property"));

			DUK_ASSERT(has_set || set == NULL);
			DUK_ASSERT(has_get || get == NULL);
			DUK_ASSERT(!has_value);
			DUK_ASSERT(!has_writable);

			new_flags = DUK_PROPDESC_FLAG_ACCESSOR;  /* defaults, E5 Section 8.6.1, Table 7 */
			if (has_enumerable && is_enumerable) {
				new_flags |= DUK_PROPDESC_FLAG_ENUMERABLE;
			}
			if (has_configurable && is_configurable) {
				new_flags |= DUK_PROPDESC_FLAG_CONFIGURABLE;
			}

			if (arr_idx != DUK__NO_ARRAY_INDEX && DUK_HOBJECT_HAS_ARRAY_PART(obj)) {
				DUK_DDD(DUK_DDDPRINT("accessor cannot go to array part, abandon array"));
				duk__abandon_array_part(thr, obj);
			}

			/* write to entry part */
			e_idx = duk__hobject_alloc_entry_checked(thr, obj, key);
			DUK_ASSERT(e_idx >= 0);

			DUK_HOBJECT_E_SET_VALUE_GETTER(thr->heap, obj, e_idx, get);
			DUK_HOBJECT_E_SET_VALUE_SETTER(thr->heap, obj, e_idx, set);
			DUK_HOBJECT_INCREF_ALLOWNULL(thr, get);
			DUK_HOBJECT_INCREF_ALLOWNULL(thr, set);

			DUK_HOBJECT_E_SET_FLAGS(thr->heap, obj, e_idx, new_flags);
			goto success_exotics;
		} else {
			duk_int_t e_idx;
			duk_tval *tv2;

			DUK_DDD(DUK_DDDPRINT("create new data property"));

			DUK_ASSERT(!has_set);
			DUK_ASSERT(!has_get);

			new_flags = 0;  /* defaults, E5 Section 8.6.1, Table 7 */
			if (has_writable && is_writable) {
				new_flags |= DUK_PROPDESC_FLAG_WRITABLE;
			}
			if (has_enumerable && is_enumerable) {
				new_flags |= DUK_PROPDESC_FLAG_ENUMERABLE;
			}
			if (has_configurable && is_configurable) {
				new_flags |= DUK_PROPDESC_FLAG_CONFIGURABLE;
			}
			if (has_value) {
				duk_tval *tv_tmp = duk_require_tval(thr, idx_value);
				DUK_TVAL_SET_TVAL(&tv, tv_tmp);
			} else {
				DUK_TVAL_SET_UNDEFINED(&tv);  /* default value */
			}

			if (arr_idx != DUK__NO_ARRAY_INDEX && DUK_HOBJECT_HAS_ARRAY_PART(obj)) {
				if (new_flags == DUK_PROPDESC_FLAGS_WEC) {
					DUK_DDD(DUK_DDDPRINT("new data property attributes match array defaults, attempt to write to array part"));
					tv2 = duk__obtain_arridx_slot(thr, arr_idx, obj);
					if (tv2 == NULL) {
						DUK_DDD(DUK_DDDPRINT("failed writing to array part, abandoned array"));
					} else {
						DUK_DDD(DUK_DDDPRINT("success in writing to array part"));
						DUK_ASSERT(DUK_HOBJECT_HAS_ARRAY_PART(obj));
						DUK_ASSERT(DUK_TVAL_IS_UNUSED(tv2));
						DUK_TVAL_SET_TVAL(tv2, &tv);
						DUK_TVAL_INCREF(thr, tv2);
						goto success_exotics;
					}
				} else {
					DUK_DDD(DUK_DDDPRINT("new data property cannot go to array part, abandon array"));
					duk__abandon_array_part(thr, obj);
				}
				/* fall through */
			}

			/* write to entry part */
			e_idx = duk__hobject_alloc_entry_checked(thr, obj, key);
			DUK_ASSERT(e_idx >= 0);
			tv2 = DUK_HOBJECT_E_GET_VALUE_TVAL_PTR(thr->heap, obj, e_idx);
			DUK_TVAL_SET_TVAL(tv2, &tv);
			DUK_TVAL_INCREF(thr, tv2);

			DUK_HOBJECT_E_SET_FLAGS(thr->heap, obj, e_idx, new_flags);
			goto success_exotics;
		}
		DUK_UNREACHABLE();
	}

	/* we currently assume virtual properties are not configurable (as none of them are) */
	DUK_ASSERT((curr.e_idx >= 0 || curr.a_idx >= 0) || !(curr.flags & DUK_PROPDESC_FLAG_CONFIGURABLE));

	/* [obj key desc value get set curr_value] */

	/*
	 *  Property already exists.  Steps 5-6 detect whether any changes need
	 *  to be made.
	 */

	if (has_enumerable) {
		if (is_enumerable) {
			if (!(curr.flags & DUK_PROPDESC_FLAG_ENUMERABLE)) {
				goto need_check;
			}
		} else {
			if (curr.flags & DUK_PROPDESC_FLAG_ENUMERABLE) {
				goto need_check;
			}
		}
	}
	if (has_configurable) {
		if (is_configurable) {
			if (!(curr.flags & DUK_PROPDESC_FLAG_CONFIGURABLE)) {
				goto need_check;
			}
		} else {
			if (curr.flags & DUK_PROPDESC_FLAG_CONFIGURABLE) {
				goto need_check;
			}
		}
	}
	if (has_value) {
		duk_tval *tmp1;
		duk_tval *tmp2;

		/* attempt to change from accessor to data property */
		if (curr.flags & DUK_PROPDESC_FLAG_ACCESSOR) {
			goto need_check;
		}

		tmp1 = duk_require_tval(thr, -1);         /* curr value */
		tmp2 = duk_require_tval(thr, idx_value);  /* new value */
		if (!duk_js_samevalue(tmp1, tmp2)) {
			goto need_check;
		}
	}
	if (has_writable) {
		/* attempt to change from accessor to data property */
		if (curr.flags & DUK_PROPDESC_FLAG_ACCESSOR) {
			goto need_check;
		}

		if (is_writable) {
			if (!(curr.flags & DUK_PROPDESC_FLAG_WRITABLE)) {
				goto need_check;
			}
		} else {
			if (curr.flags & DUK_PROPDESC_FLAG_WRITABLE) {
				goto need_check;
			}
		}
	}
	if (has_set) {
		if (curr.flags & DUK_PROPDESC_FLAG_ACCESSOR) {
			if (set != curr.set) {
				goto need_check;
			}
		} else {
			goto need_check;
		}
	}
	if (has_get) {
		if (curr.flags & DUK_PROPDESC_FLAG_ACCESSOR) {
			if (get != curr.get) {
				goto need_check;
			}
		} else {
			goto need_check;
		}
	}

	/* property exists, either 'desc' is empty, or all values
	 * match (SameValue)
	 */
	goto success_no_exotics;

 need_check:

	/*
	 *  Some change(s) need to be made.  Steps 7-11.
	 */

	/* shared checks for all descriptor types */
	if (!(curr.flags & DUK_PROPDESC_FLAG_CONFIGURABLE) && !force_flag) {
		if (has_configurable && is_configurable) {
			goto fail_not_configurable;
		}
		if (has_enumerable) {
			if (curr.flags & DUK_PROPDESC_FLAG_ENUMERABLE) {
				if (!is_enumerable) {
					goto fail_not_configurable;
				}
			} else {
				if (is_enumerable) {
					goto fail_not_configurable;
				}
			}
		}
	}

	/* Virtual properties don't have backing so they can't mostly be
	 * edited.  Some virtual properties are, however, writable: for
	 * example, virtual index properties of buffer objects and Array
	 * instance .length.  These are not configurable so the checks
	 * above mostly cover attempts to change them, except when the
	 * duk_def_prop() call is used with DUK_DEFPROP_FORCE; even in
	 * that case we can't forcibly change the property attributes
	 * because they don't have concrete backing.
	 */

	/* XXX: for ROM objects too it'd be best if value modify was
	 * allowed if the value matches SameValue.
	 */
	/* Reject attempt to change a read-only object. */
#if defined(DUK_USE_ROM_OBJECTS)
	if (DUK_HEAPHDR_HAS_READONLY((duk_heaphdr *) obj)) {
		DUK_DD(DUK_DDPRINT("attempt to define property on read-only target object"));
		goto fail_not_configurable;
	}
#endif

	/* descriptor type specific checks */
	if (has_set || has_get) {
		/* IsAccessorDescriptor(desc) == true */
		DUK_ASSERT(!has_writable);
		DUK_ASSERT(!has_value);

		if (curr.flags & DUK_PROPDESC_FLAG_ACCESSOR) {
			/* curr and desc are accessors */
			if (!(curr.flags & DUK_PROPDESC_FLAG_CONFIGURABLE) && !force_flag) {
				if (has_set && set != curr.set) {
					goto fail_not_configurable;
				}
				if (has_get && get != curr.get) {
					goto fail_not_configurable;
				}
			}
		} else {
			duk_bool_t rc;
			duk_tval *tv1;

			/* curr is data, desc is accessor */
			if (!(curr.flags & DUK_PROPDESC_FLAG_CONFIGURABLE) && !force_flag) {
				goto fail_not_configurable;
			}

			DUK_DDD(DUK_DDDPRINT("convert property to accessor property"));
			if (curr.a_idx >= 0) {
				DUK_DDD(DUK_DDDPRINT("property to convert is stored in an array entry, abandon array and re-lookup"));
				duk__abandon_array_part(thr, obj);
				duk_pop_unsafe(thr);  /* remove old value */
				rc = duk__get_own_propdesc_raw(thr, obj, key, arr_idx, &curr, DUK_GETDESC_FLAG_PUSH_VALUE);
				DUK_UNREF(rc);
				DUK_ASSERT(rc != 0);
				DUK_ASSERT(curr.e_idx >= 0 && curr.a_idx < 0);
			}
			if (curr.e_idx < 0) {
				DUK_ASSERT(curr.a_idx < 0 && curr.e_idx < 0);
				goto fail_virtual;  /* safeguard for virtual property */
			}

			DUK_ASSERT(curr.e_idx >= 0);
			DUK_ASSERT(!DUK_HOBJECT_E_SLOT_IS_ACCESSOR(thr->heap, obj, curr.e_idx));

			tv1 = DUK_HOBJECT_E_GET_VALUE_TVAL_PTR(thr->heap, obj, curr.e_idx);
			DUK_TVAL_SET_UNDEFINED_UPDREF_NORZ(thr, tv1);  /* XXX: just decref */

			DUK_HOBJECT_E_SET_VALUE_GETTER(thr->heap, obj, curr.e_idx, NULL);
			DUK_HOBJECT_E_SET_VALUE_SETTER(thr->heap, obj, curr.e_idx, NULL);
			DUK_HOBJECT_E_SLOT_CLEAR_WRITABLE(thr->heap, obj, curr.e_idx);
			DUK_HOBJECT_E_SLOT_SET_ACCESSOR(thr->heap, obj, curr.e_idx);

			DUK_DDD(DUK_DDDPRINT("flags after data->accessor conversion: 0x%02lx",
			                     (unsigned long) DUK_HOBJECT_E_GET_FLAGS(thr->heap, obj, curr.e_idx)));
			/* Update curr.flags; faster than a re-lookup. */
			curr.flags &= ~DUK_PROPDESC_FLAG_WRITABLE;
			curr.flags |= DUK_PROPDESC_FLAG_ACCESSOR;
		}
	} else if (has_value || has_writable) {
		/* IsDataDescriptor(desc) == true */
		DUK_ASSERT(!has_set);
		DUK_ASSERT(!has_get);

		if (curr.flags & DUK_PROPDESC_FLAG_ACCESSOR) {
			duk_hobject *tmp;

			/* curr is accessor, desc is data */
			if (!(curr.flags & DUK_PROPDESC_FLAG_CONFIGURABLE) && !force_flag) {
				goto fail_not_configurable;
			}

			/* curr is accessor -> cannot be in array part. */
			DUK_ASSERT(curr.a_idx < 0);
			if (curr.e_idx < 0) {
				goto fail_virtual;  /* safeguard; no virtual accessors now */
			}

			DUK_DDD(DUK_DDDPRINT("convert property to data property"));

			DUK_ASSERT(DUK_HOBJECT_E_SLOT_IS_ACCESSOR(thr->heap, obj, curr.e_idx));
			tmp = DUK_HOBJECT_E_GET_VALUE_GETTER(thr->heap, obj, curr.e_idx);
			DUK_UNREF(tmp);
			DUK_HOBJECT_E_SET_VALUE_GETTER(thr->heap, obj, curr.e_idx, NULL);
			DUK_HOBJECT_DECREF_NORZ_ALLOWNULL(thr, tmp);
			tmp = DUK_HOBJECT_E_GET_VALUE_SETTER(thr->heap, obj, curr.e_idx);
			DUK_UNREF(tmp);
			DUK_HOBJECT_E_SET_VALUE_SETTER(thr->heap, obj, curr.e_idx, NULL);
			DUK_HOBJECT_DECREF_NORZ_ALLOWNULL(thr, tmp);

			DUK_TVAL_SET_UNDEFINED(DUK_HOBJECT_E_GET_VALUE_TVAL_PTR(thr->heap, obj, curr.e_idx));
			DUK_HOBJECT_E_SLOT_CLEAR_WRITABLE(thr->heap, obj, curr.e_idx);
			DUK_HOBJECT_E_SLOT_CLEAR_ACCESSOR(thr->heap, obj, curr.e_idx);

			DUK_DDD(DUK_DDDPRINT("flags after accessor->data conversion: 0x%02lx",
			                     (unsigned long) DUK_HOBJECT_E_GET_FLAGS(thr->heap, obj, curr.e_idx)));

			/* Update curr.flags; faster than a re-lookup. */
			curr.flags &= ~(DUK_PROPDESC_FLAG_WRITABLE | DUK_PROPDESC_FLAG_ACCESSOR);
		} else {
			/* curr and desc are data */
			if (!(curr.flags & DUK_PROPDESC_FLAG_CONFIGURABLE) && !force_flag) {
				if (!(curr.flags & DUK_PROPDESC_FLAG_WRITABLE) && has_writable && is_writable) {
					goto fail_not_configurable;
				}
				/* Note: changing from writable to non-writable is OK */
				if (!(curr.flags & DUK_PROPDESC_FLAG_WRITABLE) && has_value) {
					duk_tval *tmp1 = duk_require_tval(thr, -1);         /* curr value */
					duk_tval *tmp2 = duk_require_tval(thr, idx_value);  /* new value */
					if (!duk_js_samevalue(tmp1, tmp2)) {
						goto fail_not_configurable;
					}
				}
			}
		}
	} else {
		/* IsGenericDescriptor(desc) == true; this means in practice that 'desc'
		 * only has [[Enumerable]] or [[Configurable]] flag updates, which are
		 * allowed at this point.
		 */

		DUK_ASSERT(!has_value && !has_writable && !has_get && !has_set);
	}

	/*
	 *  Start doing property attributes updates.  Steps 12-13.
	 *
	 *  Start by computing new attribute flags without writing yet.
	 *  Property type conversion is done above if necessary.
	 */

	new_flags = curr.flags;

	if (has_enumerable) {
		if (is_enumerable) {
			new_flags |= DUK_PROPDESC_FLAG_ENUMERABLE;
		} else {
			new_flags &= ~DUK_PROPDESC_FLAG_ENUMERABLE;
		}
	}
	if (has_configurable) {
		if (is_configurable) {
			new_flags |= DUK_PROPDESC_FLAG_CONFIGURABLE;
		} else {
			new_flags &= ~DUK_PROPDESC_FLAG_CONFIGURABLE;
		}
	}
	if (has_writable) {
		if (is_writable) {
			new_flags |= DUK_PROPDESC_FLAG_WRITABLE;
		} else {
			new_flags &= ~DUK_PROPDESC_FLAG_WRITABLE;
		}
	}

	/* XXX: write protect after flag? -> any chance of handling it here? */

	DUK_DDD(DUK_DDDPRINT("new flags that we want to write: 0x%02lx",
	                     (unsigned long) new_flags));

	/*
	 *  Check whether we need to abandon an array part (if it exists)
	 */

	if (curr.a_idx >= 0) {
		duk_bool_t rc;

		DUK_ASSERT(curr.e_idx < 0);

		if (new_flags == DUK_PROPDESC_FLAGS_WEC) {
			duk_tval *tv1, *tv2;

			DUK_DDD(DUK_DDDPRINT("array index, new property attributes match array defaults, update in-place"));

			DUK_ASSERT(curr.flags == DUK_PROPDESC_FLAGS_WEC);  /* must have been, since in array part */
			DUK_ASSERT(!has_set);
			DUK_ASSERT(!has_get);
			DUK_ASSERT(idx_value >= 0);  /* must be: if attributes match and we get here the value must differ (otherwise no change) */

			tv2 = duk_require_tval(thr, idx_value);
			tv1 = DUK_HOBJECT_A_GET_VALUE_PTR(thr->heap, obj, curr.a_idx);
			DUK_TVAL_SET_TVAL_UPDREF(thr, tv1, tv2);  /* side effects; may invalidate a_idx */
			goto success_exotics;
		}

		DUK_DDD(DUK_DDDPRINT("array index, new property attributes do not match array defaults, abandon array and re-lookup"));
		duk__abandon_array_part(thr, obj);
		duk_pop_unsafe(thr);  /* remove old value */
		rc = duk__get_own_propdesc_raw(thr, obj, key, arr_idx, &curr, DUK_GETDESC_FLAG_PUSH_VALUE);
		DUK_UNREF(rc);
		DUK_ASSERT(rc != 0);
		DUK_ASSERT(curr.e_idx >= 0 && curr.a_idx < 0);
	}

	DUK_DDD(DUK_DDDPRINT("updating existing property in entry part"));

	/* Array case is handled comprehensively above: either in entry
	 * part or a virtual property.
	 */
	DUK_ASSERT(curr.a_idx < 0);

	DUK_DDD(DUK_DDDPRINT("update existing property attributes"));
	if (curr.e_idx >= 0) {
		DUK_HOBJECT_E_SET_FLAGS(thr->heap, obj, curr.e_idx, new_flags);
	} else {
		/* For Array .length the only allowed transition is for .length
		 * to become non-writable.
		 */
		if (key == DUK_HTHREAD_STRING_LENGTH(thr) && DUK_HOBJECT_HAS_EXOTIC_ARRAY(obj)) {
			duk_harray *a;
			a = (duk_harray *) obj;
			DUK_DD(DUK_DDPRINT("Object.defineProperty() attribute update for duk_harray .length -> %02lx", (unsigned long) new_flags));
			DUK_HARRAY_ASSERT_VALID(a);
			if ((new_flags & DUK_PROPDESC_FLAGS_EC) != (curr.flags & DUK_PROPDESC_FLAGS_EC)) {
				DUK_D(DUK_DPRINT("Object.defineProperty() attempt to change virtual array .length enumerable or configurable attribute, fail"));
				goto fail_virtual;
			}
			if (new_flags & DUK_PROPDESC_FLAG_WRITABLE) {
				DUK_HARRAY_SET_LENGTH_WRITABLE(a);
			} else {
				DUK_HARRAY_SET_LENGTH_NONWRITABLE(a);
			}
		}
	}

	if (has_set) {
		duk_hobject *tmp;

		/* Virtual properties are non-configurable but with a 'force'
		 * flag we might come here so check explicitly for virtual.
		 */
		if (curr.e_idx < 0) {
			goto fail_virtual;
		}

		DUK_DDD(DUK_DDDPRINT("update existing property setter"));
		DUK_ASSERT(DUK_HOBJECT_E_SLOT_IS_ACCESSOR(thr->heap, obj, curr.e_idx));

		tmp = DUK_HOBJECT_E_GET_VALUE_SETTER(thr->heap, obj, curr.e_idx);
		DUK_UNREF(tmp);
		DUK_HOBJECT_E_SET_VALUE_SETTER(thr->heap, obj, curr.e_idx, set);
		DUK_HOBJECT_INCREF_ALLOWNULL(thr, set);
		DUK_HOBJECT_DECREF_ALLOWNULL(thr, tmp);  /* side effects; may invalidate e_idx */
	}
	if (has_get) {
		duk_hobject *tmp;

		if (curr.e_idx < 0) {
			goto fail_virtual;
		}

		DUK_DDD(DUK_DDDPRINT("update existing property getter"));
		DUK_ASSERT(DUK_HOBJECT_E_SLOT_IS_ACCESSOR(thr->heap, obj, curr.e_idx));

		tmp = DUK_HOBJECT_E_GET_VALUE_GETTER(thr->heap, obj, curr.e_idx);
		DUK_UNREF(tmp);
		DUK_HOBJECT_E_SET_VALUE_GETTER(thr->heap, obj, curr.e_idx, get);
		DUK_HOBJECT_INCREF_ALLOWNULL(thr, get);
		DUK_HOBJECT_DECREF_ALLOWNULL(thr, tmp);  /* side effects; may invalidate e_idx */
	}
	if (has_value) {
		duk_tval *tv1, *tv2;

		DUK_DDD(DUK_DDDPRINT("update existing property value"));

		if (curr.e_idx >= 0) {
			DUK_ASSERT(!DUK_HOBJECT_E_SLOT_IS_ACCESSOR(thr->heap, obj, curr.e_idx));
			tv2 = duk_require_tval(thr, idx_value);
			tv1 = DUK_HOBJECT_E_GET_VALUE_TVAL_PTR(thr->heap, obj, curr.e_idx);
			DUK_TVAL_SET_TVAL_UPDREF(thr, tv1, tv2);  /* side effects; may invalidate e_idx */
		} else {
			DUK_ASSERT(curr.a_idx < 0);  /* array part case handled comprehensively previously */

			DUK_DD(DUK_DDPRINT("Object.defineProperty(), value update for virtual property"));
			/* XXX: Uint8Array and other typed array virtual writes not currently
			 * handled.
			 */
			if (key == DUK_HTHREAD_STRING_LENGTH(thr) && DUK_HOBJECT_HAS_EXOTIC_ARRAY(obj)) {
				duk_harray *a;
				a = (duk_harray *) obj;
				DUK_DD(DUK_DDPRINT("Object.defineProperty() value update for duk_harray .length -> %ld", (long) arrlen_new_len));
				DUK_HARRAY_ASSERT_VALID(a);
				a->length = arrlen_new_len;
			} else {
				goto fail_virtual;  /* should not happen */
			}
		}
	}

	/*
	 *  Standard algorithm succeeded without errors, check for exotic post-behaviors.
	 *
	 *  Arguments exotic behavior in E5 Section 10.6 occurs after the standard
	 *  [[DefineOwnProperty]] has completed successfully.
	 *
	 *  Array exotic behavior in E5 Section 15.4.5.1 is implemented partly
	 *  prior to the default [[DefineOwnProperty]], but:
	 *    - for an array index key (e.g. "10") the final 'length' update occurs here
	 *    - for 'length' key the element deletion and 'length' update occurs here
	 */

 success_exotics:

	/* curr.a_idx or curr.e_idx may have been invalidated by side effects
	 * above.
	 */

	/* [obj key desc value get set curr_value] */

	if (DUK_HOBJECT_HAS_EXOTIC_ARRAY(obj)) {
		duk_harray *a;

		a = (duk_harray *) obj;
		DUK_HARRAY_ASSERT_VALID(a);

		if (arridx_new_array_length > 0) {
			/*
			 *  Note: zero works as a "no update" marker because the new length
			 *  can never be zero after a new property is written.
			 */

			/* E5 Section 15.4.5.1, steps 4.e.i - 4.e.ii */

			DUK_DDD(DUK_DDDPRINT("defineProperty successful, pending array length update to: %ld",
			                     (long) arridx_new_array_length));

			a->length = arridx_new_array_length;
		}

		if (key == DUK_HTHREAD_STRING_LENGTH(thr) && arrlen_new_len < arrlen_old_len) {
			/*
			 *  E5 Section 15.4.5.1, steps 3.k - 3.n.  The order at the end combines
			 *  the error case 3.l.iii and the success case 3.m-3.n.
			 */

			/* XXX: investigate whether write protect can be handled above, if we
			 * just update length here while ignoring its protected status
			 */

			duk_uint32_t result_len;
			duk_bool_t rc;

			DUK_DDD(DUK_DDDPRINT("defineProperty successful, key is 'length', exotic array behavior, "
			                     "doing array element deletion and length update"));

			rc = duk__handle_put_array_length_smaller(thr, obj, arrlen_old_len, arrlen_new_len, force_flag, &result_len);

			/* update length (curr points to length, and we assume it's still valid) */
			DUK_ASSERT(result_len >= arrlen_new_len && result_len <= arrlen_old_len);

			a->length = result_len;

			if (pending_write_protect) {
				DUK_DDD(DUK_DDDPRINT("setting array length non-writable (pending writability update)"));
				DUK_HARRAY_SET_LENGTH_NONWRITABLE(a);
			}

			/* XXX: shrink array allocation or entries compaction here? */
			if (!rc) {
				DUK_DD(DUK_DDPRINT("array length write only partially successful"));
				goto fail_not_configurable;
			}
		}
	} else if (arr_idx != DUK__NO_ARRAY_INDEX && DUK_HOBJECT_HAS_EXOTIC_ARGUMENTS(obj)) {
		duk_hobject *map;
		duk_hobject *varenv;

		DUK_ASSERT(arridx_new_array_length == 0);
		DUK_ASSERT(!DUK_HOBJECT_HAS_EXOTIC_ARRAY(obj));  /* traits are separate; in particular, arguments not an array */

		map = NULL;
		varenv = NULL;
		if (!duk__lookup_arguments_map(thr, obj, key, &curr, &map, &varenv)) {
			goto success_no_exotics;
		}
		DUK_ASSERT(map != NULL);
		DUK_ASSERT(varenv != NULL);

		/* [obj key desc value get set curr_value varname] */

		if (has_set || has_get) {
			/* = IsAccessorDescriptor(Desc) */
			DUK_DDD(DUK_DDDPRINT("defineProperty successful, key mapped to arguments 'map' "
			                     "changed to an accessor, delete arguments binding"));

			(void) duk_hobject_delprop_raw(thr, map, key, 0);  /* ignore result */
		} else {
			/* Note: this order matters (final value before deleting map entry must be done) */
			DUK_DDD(DUK_DDDPRINT("defineProperty successful, key mapped to arguments 'map', "
			                     "check for value update / binding deletion"));

			if (has_value) {
				duk_hstring *varname;

				DUK_DDD(DUK_DDDPRINT("defineProperty successful, key mapped to arguments 'map', "
				                     "update bound value (variable/argument)"));

				varname = duk_require_hstring(thr, -1);
				DUK_ASSERT(varname != NULL);

				DUK_DDD(DUK_DDDPRINT("arguments object automatic putvar for a bound variable; "
				                     "key=%!O, varname=%!O, value=%!T",
				                     (duk_heaphdr *) key,
				                     (duk_heaphdr *) varname,
				                     (duk_tval *) duk_require_tval(thr, idx_value)));

				/* strict flag for putvar comes from our caller (currently: fixed) */
				duk_js_putvar_envrec(thr, varenv, varname, duk_require_tval(thr, idx_value), 1 /*throw_flag*/);
			}
			if (has_writable && !is_writable) {
				DUK_DDD(DUK_DDDPRINT("defineProperty successful, key mapped to arguments 'map', "
				                     "changed to non-writable, delete arguments binding"));

				(void) duk_hobject_delprop_raw(thr, map, key, 0);  /* ignore result */
			}
		}

		/* 'varname' is in stack in this else branch, leaving an unbalanced stack below,
		 * but this doesn't matter now.
		 */
	}

 success_no_exotics:
	/* Some code paths use NORZ macros for simplicity, ensure refzero
	 * handling is completed.
	 */
	DUK_REFZERO_CHECK_SLOW(thr);
	return 1;

 fail_not_extensible:
	if (throw_flag) {
		DUK_ERROR_TYPE(thr, DUK_STR_NOT_EXTENSIBLE);
		DUK_WO_NORETURN(return 0;);
	}
	return 0;

 fail_virtual:  /* just use the same "not configurable" error message" */
 fail_not_configurable:
	if (throw_flag) {
		DUK_ERROR_TYPE(thr, DUK_STR_NOT_CONFIGURABLE);
		DUK_WO_NORETURN(return 0;);
	}
	return 0;
}

/*
 *  Object.prototype.hasOwnProperty() and Object.prototype.propertyIsEnumerable().
 */

DUK_INTERNAL duk_bool_t duk_hobject_object_ownprop_helper(duk_hthread *thr, duk_small_uint_t required_desc_flags) {
	duk_hstring *h_v;
	duk_hobject *h_obj;
	duk_propdesc desc;
	duk_bool_t ret;

	/* coercion order matters */
	h_v = duk_to_hstring_acceptsymbol(thr, 0);
	DUK_ASSERT(h_v != NULL);

	h_obj = duk_push_this_coercible_to_object(thr);
	DUK_ASSERT(h_obj != NULL);

	ret = duk_hobject_get_own_propdesc(thr, h_obj, h_v, &desc, 0 /*flags*/);  /* don't push value */

	duk_push_boolean(thr, ret && ((desc.flags & required_desc_flags) == required_desc_flags));
	return 1;
}

/*
 *  Object.seal() and Object.freeze()  (E5 Sections 15.2.3.8 and 15.2.3.9)
 *
 *  Since the algorithms are similar, a helper provides both functions.
 *  Freezing is essentially sealing + making plain properties non-writable.
 *
 *  Note: virtual (non-concrete) properties which are non-configurable but
 *  writable would pose some problems, but such properties do not currently
 *  exist (all virtual properties are non-configurable and non-writable).
 *  If they did exist, the non-configurability does NOT prevent them from
 *  becoming non-writable.  However, this change should be recorded somehow
 *  so that it would turn up (e.g. when getting the property descriptor),
 *  requiring some additional flags in the object.
 */

DUK_INTERNAL void duk_hobject_object_seal_freeze_helper(duk_hthread *thr, duk_hobject *obj, duk_bool_t is_freeze) {
	duk_uint_fast32_t i;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(thr->heap != NULL);
	DUK_ASSERT(obj != NULL);

	DUK_ASSERT_VALSTACK_SPACE(thr, DUK__VALSTACK_SPACE);

#if defined(DUK_USE_ROM_OBJECTS)
	if (DUK_HEAPHDR_HAS_READONLY((duk_heaphdr *) obj)) {
		DUK_DD(DUK_DDPRINT("attempt to seal/freeze a readonly object, reject"));
		DUK_ERROR_TYPE(thr, DUK_STR_NOT_CONFIGURABLE);
		DUK_WO_NORETURN(return;);
	}
#endif

	/*
	 *  Abandon array part because all properties must become non-configurable.
	 *  Note that this is now done regardless of whether this is always the case
	 *  (skips check, but performance problem if caller would do this many times
	 *  for the same object; not likely).
	 */

	duk__abandon_array_part(thr, obj);
	DUK_ASSERT(DUK_HOBJECT_GET_ASIZE(obj) == 0);

	for (i = 0; i < DUK_HOBJECT_GET_ENEXT(obj); i++) {
		duk_uint8_t *fp;

		/* since duk__abandon_array_part() causes a resize, there should be no gaps in keys */
		DUK_ASSERT(DUK_HOBJECT_E_GET_KEY(thr->heap, obj, i) != NULL);

		/* avoid multiple computations of flags address; bypasses macros */
		fp = DUK_HOBJECT_E_GET_FLAGS_PTR(thr->heap, obj, i);
		if (is_freeze && !((*fp) & DUK_PROPDESC_FLAG_ACCESSOR)) {
			*fp &= ~(DUK_PROPDESC_FLAG_WRITABLE | DUK_PROPDESC_FLAG_CONFIGURABLE);
		} else {
			*fp &= ~DUK_PROPDESC_FLAG_CONFIGURABLE;
		}
	}

	DUK_HOBJECT_CLEAR_EXTENSIBLE(obj);

	/* no need to compact since we already did that in duk__abandon_array_part()
	 * (regardless of whether an array part existed or not.
	 */

	return;
}

/*
 *  Object.isSealed() and Object.isFrozen()  (E5 Sections 15.2.3.11, 15.2.3.13)
 *
 *  Since the algorithms are similar, a helper provides both functions.
 *  Freezing is essentially sealing + making plain properties non-writable.
 *
 *  Note: all virtual (non-concrete) properties are currently non-configurable
 *  and non-writable (and there are no accessor virtual properties), so they don't
 *  need to be considered here now.
 */

DUK_INTERNAL duk_bool_t duk_hobject_object_is_sealed_frozen_helper(duk_hthread *thr, duk_hobject *obj, duk_bool_t is_frozen) {
	duk_uint_fast32_t i;

	DUK_ASSERT(obj != NULL);
	DUK_UNREF(thr);

	/* Note: no allocation pressure, no need to check refcounts etc */

	/* must not be extensible */
	if (DUK_HOBJECT_HAS_EXTENSIBLE(obj)) {
		return 0;
	}

	/* all virtual properties are non-configurable and non-writable */

	/* entry part must not contain any configurable properties, or
	 * writable properties (if is_frozen).
	 */
	for (i = 0; i < DUK_HOBJECT_GET_ENEXT(obj); i++) {
		duk_small_uint_t flags;

		if (!DUK_HOBJECT_E_GET_KEY(thr->heap, obj, i)) {
			continue;
		}

		/* avoid multiple computations of flags address; bypasses macros */
		flags = (duk_small_uint_t) DUK_HOBJECT_E_GET_FLAGS(thr->heap, obj, i);

		if (flags & DUK_PROPDESC_FLAG_CONFIGURABLE) {
			return 0;
		}
		if (is_frozen &&
		    !(flags & DUK_PROPDESC_FLAG_ACCESSOR) &&
		    (flags & DUK_PROPDESC_FLAG_WRITABLE)) {
			return 0;
		}
	}

	/* array part must not contain any non-unused properties, as they would
	 * be configurable and writable.
	 */
	for (i = 0; i < DUK_HOBJECT_GET_ASIZE(obj); i++) {
		duk_tval *tv = DUK_HOBJECT_A_GET_VALUE_PTR(thr->heap, obj, i);
		if (!DUK_TVAL_IS_UNUSED(tv)) {
			return 0;
		}
	}

	return 1;
}

/*
 *  Object.preventExtensions() and Object.isExtensible()  (E5 Sections 15.2.3.10, 15.2.3.13)
 *
 *  Not needed, implemented by macros DUK_HOBJECT_{HAS,CLEAR,SET}_EXTENSIBLE
 *  and the Object built-in bindings.
 */

/* automatic undefs */
#undef DUK__HASH_DELETED
#undef DUK__HASH_UNUSED
#undef DUK__NO_ARRAY_INDEX
#undef DUK__VALSTACK_PROXY_LOOKUP
#undef DUK__VALSTACK_SPACE
/*
 *  duk_hstring assertion helpers.
 */

/* #include duk_internal.h -> already included */

#if defined(DUK_USE_ASSERTIONS)

DUK_INTERNAL void duk_hstring_assert_valid(duk_hstring *h) {
	DUK_ASSERT(h != NULL);
}

#endif  /* DUK_USE_ASSERTIONS */
/*
 *  Misc support functions
 */

/* #include duk_internal.h -> already included */

/*
 *  duk_hstring charCodeAt, with and without surrogate awareness
 */

DUK_INTERNAL duk_ucodepoint_t duk_hstring_char_code_at_raw(duk_hthread *thr, duk_hstring *h, duk_uint_t pos, duk_bool_t surrogate_aware) {
	duk_uint32_t boff;
	const duk_uint8_t *p, *p_start, *p_end;
	duk_ucodepoint_t cp1;
	duk_ucodepoint_t cp2;

	/* Caller must check character offset to be inside the string. */
	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(h != NULL);
	DUK_ASSERT_DISABLE(pos >= 0);  /* unsigned */
	DUK_ASSERT(pos < (duk_uint_t) DUK_HSTRING_GET_CHARLEN(h));

	boff = (duk_uint32_t) duk_heap_strcache_offset_char2byte(thr, h, (duk_uint32_t) pos);
	DUK_DDD(DUK_DDDPRINT("charCodeAt: pos=%ld -> boff=%ld, str=%!O",
	                     (long) pos, (long) boff, (duk_heaphdr *) h));
	DUK_ASSERT_DISABLE(boff >= 0);
	DUK_ASSERT(boff < DUK_HSTRING_GET_BYTELEN(h));

	p_start = DUK_HSTRING_GET_DATA(h);
	p_end = p_start + DUK_HSTRING_GET_BYTELEN(h);
	p = p_start + boff;
	DUK_DDD(DUK_DDDPRINT("p_start=%p, p_end=%p, p=%p",
	                     (const void *) p_start, (const void *) p_end,
	                     (const void *) p));

	/* For invalid UTF-8 (never happens for standard ECMAScript strings)
	 * return U+FFFD replacement character.
	 */
	if (duk_unicode_decode_xutf8(thr, &p, p_start, p_end, &cp1)) {
		if (surrogate_aware && cp1 >= 0xd800UL && cp1 <= 0xdbffUL) {
			/* The decode helper is memory safe even if 'cp1' was
			 * decoded at the end of the string and 'p' is no longer
			 * within string memory range.
			 */
			cp2 = 0;  /* If call fails, this is left untouched and won't match cp2 check. */
			(void) duk_unicode_decode_xutf8(thr, &p, p_start, p_end, &cp2);
			if (cp2 >= 0xdc00UL && cp2 <= 0xdfffUL) {
				cp1 = (duk_ucodepoint_t) (((cp1 - 0xd800UL) << 10) + (cp2 - 0xdc00UL) + 0x10000UL);
			}
		}
	} else {
		cp1 = DUK_UNICODE_CP_REPLACEMENT_CHARACTER;
	}

	return cp1;
}

/*
 *  duk_hstring charlen, when lazy charlen disabled
 */

#if !defined(DUK_USE_HSTRING_LAZY_CLEN)
#if !defined(DUK_USE_HSTRING_CLEN)
#error non-lazy duk_hstring charlen but DUK_USE_HSTRING_CLEN not set
#endif
DUK_INTERNAL void duk_hstring_init_charlen(duk_hstring *h) {
	duk_uint32_t clen;

	DUK_ASSERT(h != NULL);
	DUK_ASSERT(!DUK_HSTRING_HAS_ASCII(h));
	DUK_ASSERT(!DUK_HEAPHDR_HAS_READONLY((duk_heaphdr *) h));

	clen = duk_unicode_unvalidated_utf8_length(DUK_HSTRING_GET_DATA(h), DUK_HSTRING_GET_BYTELEN(h));
#if defined(DUK_USE_STRLEN16)
	DUK_ASSERT(clen <= 0xffffUL);  /* Bytelength checked during interning. */
	h->clen16 = (duk_uint16_t) clen;
#else
	h->clen = (duk_uint32_t) clen;
#endif
	if (DUK_LIKELY(clen == DUK_HSTRING_GET_BYTELEN(h))) {
		DUK_HSTRING_SET_ASCII(h);
	}
}

DUK_INTERNAL DUK_HOT duk_size_t duk_hstring_get_charlen(duk_hstring *h) {
#if defined(DUK_USE_STRLEN16)
	return h->clen16;
#else
	return h->clen;
#endif
}
#endif  /* !DUK_USE_HSTRING_LAZY_CLEN */

/*
 *  duk_hstring charlen, when lazy charlen enabled
 */

#if defined(DUK_USE_HSTRING_LAZY_CLEN)
#if defined(DUK_USE_HSTRING_CLEN)
DUK_LOCAL DUK_COLD duk_size_t duk__hstring_get_charlen_slowpath(duk_hstring *h) {
	duk_size_t res;

	DUK_ASSERT(h->clen == 0);  /* Checked by caller. */

#if defined(DUK_USE_ROM_STRINGS)
	/* ROM strings have precomputed clen, but if the computed clen is zero
	 * we can still come here and can't write anything.
	 */
	if (DUK_HEAPHDR_HAS_READONLY((duk_heaphdr *) h)) {
		return 0;
	}
#endif

	res = duk_unicode_unvalidated_utf8_length(DUK_HSTRING_GET_DATA(h), DUK_HSTRING_GET_BYTELEN(h));
#if defined(DUK_USE_STRLEN16)
	DUK_ASSERT(res <= 0xffffUL);  /* Bytelength checked during interning. */
	h->clen16 = (duk_uint16_t) res;
#else
	h->clen = (duk_uint32_t) res;
#endif
	if (DUK_LIKELY(res == DUK_HSTRING_GET_BYTELEN(h))) {
		DUK_HSTRING_SET_ASCII(h);
	}
	return res;
}
#else  /* DUK_USE_HSTRING_CLEN */
DUK_LOCAL duk_size_t duk__hstring_get_charlen_slowpath(duk_hstring *h) {
	if (DUK_LIKELY(DUK_HSTRING_HAS_ASCII(h))) {
		/* Most practical strings will go here. */
		return DUK_HSTRING_GET_BYTELEN(h);
	} else {
		/* ASCII flag is lazy, so set it here. */
		duk_size_t res;

		/* XXX: here we could use the strcache to speed up the
		 * computation (matters for 'i < str.length' loops).
		 */

		res = duk_unicode_unvalidated_utf8_length(DUK_HSTRING_GET_DATA(h), DUK_HSTRING_GET_BYTELEN(h));

#if defined(DUK_USE_ROM_STRINGS)
		if (DUK_HEAPHDR_HAS_READONLY((duk_heaphdr *) h)) {
			/* For ROM strings, can't write anything; ASCII flag
			 * is preset so we don't need to update it.
			 */
			return res;
		}
#endif
		if (DUK_LIKELY(res == DUK_HSTRING_GET_BYTELEN(h))) {
			DUK_HSTRING_SET_ASCII(h);
		}
		return res;
	}
}
#endif  /* DUK_USE_HSTRING_CLEN */

#if defined(DUK_USE_HSTRING_CLEN)
DUK_INTERNAL DUK_HOT duk_size_t duk_hstring_get_charlen(duk_hstring *h) {
#if defined(DUK_USE_STRLEN16)
	if (DUK_LIKELY(h->clen16 != 0)) {
		return h->clen16;
	}
#else
	if (DUK_LIKELY(h->clen != 0)) {
		return h->clen;
	}
#endif
	return duk__hstring_get_charlen_slowpath(h);
}
#else  /* DUK_USE_HSTRING_CLEN */
DUK_INTERNAL DUK_HOT duk_size_t duk_hstring_get_charlen(duk_hstring *h) {
	/* Always use slow path. */
	return duk__hstring_get_charlen_slowpath(h);
}
#endif  /* DUK_USE_HSTRING_CLEN */
#endif  /* DUK_USE_HSTRING_LAZY_CLEN */

/*
 *  Compare duk_hstring to an ASCII cstring.
 */

DUK_INTERNAL duk_bool_t duk_hstring_equals_ascii_cstring(duk_hstring *h, const char *cstr) {
	duk_size_t len;

	DUK_ASSERT(h != NULL);
	DUK_ASSERT(cstr != NULL);

	len = DUK_STRLEN(cstr);
	if (len != DUK_HSTRING_GET_BYTELEN(h)) {
		return 0;
	}
	if (duk_memcmp((const void *) cstr, (const void *) DUK_HSTRING_GET_DATA(h), len) == 0) {
		return 1;
	}
	return 0;
}
/*
 *  duk_hthread allocation and freeing.
 */

/* #include duk_internal.h -> already included */

/*
 *  Allocate initial stacks for a thread.  Note that 'thr' must be reachable
 *  as a garbage collection may be triggered by the allocation attempts.
 *  Returns zero (without leaking memory) if init fails.
 */

DUK_INTERNAL duk_bool_t duk_hthread_init_stacks(duk_heap *heap, duk_hthread *thr) {
	duk_size_t alloc_size;
	duk_size_t i;

	DUK_ASSERT(heap != NULL);
	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(thr->valstack == NULL);
	DUK_ASSERT(thr->valstack_end == NULL);
	DUK_ASSERT(thr->valstack_alloc_end == NULL);
	DUK_ASSERT(thr->valstack_bottom == NULL);
	DUK_ASSERT(thr->valstack_top == NULL);
	DUK_ASSERT(thr->callstack_curr == NULL);

	/* valstack */
	DUK_ASSERT(DUK_VALSTACK_API_ENTRY_MINIMUM <= DUK_VALSTACK_INITIAL_SIZE);
	alloc_size = sizeof(duk_tval) * DUK_VALSTACK_INITIAL_SIZE;
	thr->valstack = (duk_tval *) DUK_ALLOC(heap, alloc_size);
	if (!thr->valstack) {
		goto fail;
	}
	duk_memzero(thr->valstack, alloc_size);
	thr->valstack_end = thr->valstack + DUK_VALSTACK_API_ENTRY_MINIMUM;
	thr->valstack_alloc_end = thr->valstack + DUK_VALSTACK_INITIAL_SIZE;
	thr->valstack_bottom = thr->valstack;
	thr->valstack_top = thr->valstack;

	for (i = 0; i < DUK_VALSTACK_INITIAL_SIZE; i++) {
		DUK_TVAL_SET_UNDEFINED(&thr->valstack[i]);
	}

	return 1;

 fail:
	DUK_FREE(heap, thr->valstack);
	DUK_ASSERT(thr->callstack_curr == NULL);

	thr->valstack = NULL;
	return 0;
}

/* For indirect allocs. */

DUK_INTERNAL void *duk_hthread_get_valstack_ptr(duk_heap *heap, void *ud) {
	duk_hthread *thr = (duk_hthread *) ud;
	DUK_UNREF(heap);
	return (void *) thr->valstack;
}
/*
 *  Initialize built-in objects.  Current thread must have a valstack
 *  and initialization errors may longjmp, so a setjmp() catch point
 *  must exist.
 */

/* #include duk_internal.h -> already included */

/*
 *  Encoding constants, must match genbuiltins.py
 */

#define DUK__PROP_FLAGS_BITS             3
#define DUK__LENGTH_PROP_BITS            3
#define DUK__NARGS_BITS                  3
#define DUK__PROP_TYPE_BITS              3

#define DUK__NARGS_VARARGS_MARKER        0x07

#define DUK__PROP_TYPE_DOUBLE            0
#define DUK__PROP_TYPE_STRING            1
#define DUK__PROP_TYPE_STRIDX            2
#define DUK__PROP_TYPE_BUILTIN           3
#define DUK__PROP_TYPE_UNDEFINED         4
#define DUK__PROP_TYPE_BOOLEAN_TRUE      5
#define DUK__PROP_TYPE_BOOLEAN_FALSE     6
#define DUK__PROP_TYPE_ACCESSOR          7

/*
 *  Create built-in objects by parsing an init bitstream generated
 *  by genbuiltins.py.
 */

#if defined(DUK_USE_ROM_OBJECTS)
#if defined(DUK_USE_ROM_GLOBAL_CLONE) || defined(DUK_USE_ROM_GLOBAL_INHERIT)
DUK_LOCAL void duk__duplicate_ram_global_object(duk_hthread *thr) {
	duk_hobject *h_global;
#if defined(DUK_USE_ROM_GLOBAL_CLONE)
	duk_hobject *h_oldglobal;
	duk_uint8_t *props;
	duk_size_t alloc_size;
#endif
	duk_hobject *h_objenv;

	/* XXX: refactor into internal helper, duk_clone_hobject() */

#if defined(DUK_USE_ROM_GLOBAL_INHERIT)
	/* Inherit from ROM-based global object: less RAM usage, less transparent. */
	h_global = duk_push_object_helper(thr,
	                                  DUK_HOBJECT_FLAG_EXTENSIBLE |
	                                  DUK_HOBJECT_FLAG_FASTREFS |
	                                  DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_GLOBAL),
	                                  DUK_BIDX_GLOBAL);
	DUK_ASSERT(h_global != NULL);
#elif defined(DUK_USE_ROM_GLOBAL_CLONE)
	/* Clone the properties of the ROM-based global object to create a
	 * fully RAM-based global object.  Uses more memory than the inherit
	 * model but more compliant.
	 */
	h_global = duk_push_object_helper(thr,
	                                  DUK_HOBJECT_FLAG_EXTENSIBLE |
	                                  DUK_HOBJECT_FLAG_FASTREFS |
	                                  DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_GLOBAL),
	                                  DUK_BIDX_OBJECT_PROTOTYPE);
	DUK_ASSERT(h_global != NULL);
	h_oldglobal = thr->builtins[DUK_BIDX_GLOBAL];
	DUK_ASSERT(h_oldglobal != NULL);

	/* Copy the property table verbatim; this handles attributes etc.
	 * For ROM objects it's not necessary (or possible) to update
	 * refcounts so leave them as is.
	 */
	alloc_size = DUK_HOBJECT_P_ALLOC_SIZE(h_oldglobal);
	DUK_ASSERT(alloc_size > 0);
	props = DUK_ALLOC_CHECKED(thr, alloc_size);
	DUK_ASSERT(props != NULL);
	DUK_ASSERT(DUK_HOBJECT_GET_PROPS(thr->heap, h_oldglobal) != NULL);
	duk_memcpy((void *) props, (const void *) DUK_HOBJECT_GET_PROPS(thr->heap, h_oldglobal), alloc_size);

	/* XXX: keep property attributes or tweak them here?
	 * Properties will now be non-configurable even when they're
	 * normally configurable for the global object.
	 */

	DUK_ASSERT(DUK_HOBJECT_GET_PROPS(thr->heap, h_global) == NULL);
	DUK_HOBJECT_SET_PROPS(thr->heap, h_global, props);
	DUK_HOBJECT_SET_ESIZE(h_global, DUK_HOBJECT_GET_ESIZE(h_oldglobal));
	DUK_HOBJECT_SET_ENEXT(h_global, DUK_HOBJECT_GET_ENEXT(h_oldglobal));
	DUK_HOBJECT_SET_ASIZE(h_global, DUK_HOBJECT_GET_ASIZE(h_oldglobal));
	DUK_HOBJECT_SET_HSIZE(h_global, DUK_HOBJECT_GET_HSIZE(h_oldglobal));
#else
#error internal error in config defines
#endif

	duk_hobject_compact_props(thr, h_global);
	DUK_ASSERT(thr->builtins[DUK_BIDX_GLOBAL] != NULL);
	DUK_ASSERT(!DUK_HEAPHDR_NEEDS_REFCOUNT_UPDATE((duk_heaphdr *) thr->builtins[DUK_BIDX_GLOBAL]));  /* no need to decref: ROM object */
	thr->builtins[DUK_BIDX_GLOBAL] = h_global;
	DUK_HOBJECT_INCREF(thr, h_global);
	DUK_D(DUK_DPRINT("duplicated global object: %!O", h_global));

	/* Create a fresh object environment for the global scope.  This is
	 * needed so that the global scope points to the newly created RAM-based
	 * global object.
	 */
	h_objenv = (duk_hobject *) duk_hobjenv_alloc(thr,
	                                             DUK_HOBJECT_FLAG_EXTENSIBLE |
	                                             DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_OBJENV));
	DUK_ASSERT(h_objenv != NULL);
	DUK_ASSERT(DUK_HOBJECT_GET_PROTOTYPE(thr->heap, h_objenv) == NULL);
	duk_push_hobject(thr, h_objenv);

	DUK_ASSERT(h_global != NULL);
	((duk_hobjenv *) h_objenv)->target = h_global;
	DUK_HOBJECT_INCREF(thr, h_global);
	DUK_ASSERT(((duk_hobjenv *) h_objenv)->has_this == 0);

	DUK_ASSERT(thr->builtins[DUK_BIDX_GLOBAL_ENV] != NULL);
	DUK_ASSERT(!DUK_HEAPHDR_NEEDS_REFCOUNT_UPDATE((duk_heaphdr *) thr->builtins[DUK_BIDX_GLOBAL_ENV]));  /* no need to decref: ROM object */
	thr->builtins[DUK_BIDX_GLOBAL_ENV] = h_objenv;
	DUK_HOBJECT_INCREF(thr, h_objenv);
	DUK_D(DUK_DPRINT("duplicated global env: %!O", h_objenv));

	DUK_HOBJENV_ASSERT_VALID((duk_hobjenv *) h_objenv);

	duk_pop_2(thr);  /* Pop global object and global env. */
}
#endif  /* DUK_USE_ROM_GLOBAL_CLONE || DUK_USE_ROM_GLOBAL_INHERIT */

DUK_INTERNAL void duk_hthread_create_builtin_objects(duk_hthread *thr) {
	/* Setup builtins from ROM objects.  All heaps/threads will share
	 * the same readonly objects.
	 */
	duk_small_uint_t i;

	for (i = 0; i < DUK_NUM_BUILTINS; i++) {
		duk_hobject *h;
		h = (duk_hobject *) DUK_LOSE_CONST(duk_rom_builtins_bidx[i]);
		DUK_ASSERT(h != NULL);
		thr->builtins[i] = h;
	}

#if defined(DUK_USE_ROM_GLOBAL_CLONE) || defined(DUK_USE_ROM_GLOBAL_INHERIT)
	/* By default the global object is read-only which is often much
	 * more of an issue than having read-only built-in objects (like
	 * RegExp, Date, etc).  Use a RAM-based copy of the global object
	 * and the global environment object for convenience.
	 */
	duk__duplicate_ram_global_object(thr);
#endif
}
#else  /* DUK_USE_ROM_OBJECTS */
DUK_LOCAL void duk__push_stridx(duk_hthread *thr, duk_bitdecoder_ctx *bd) {
	duk_small_uint_t n;

	n = (duk_small_uint_t) duk_bd_decode_varuint(bd);
	DUK_ASSERT_DISABLE(n >= 0);  /* unsigned */
	DUK_ASSERT(n < DUK_HEAP_NUM_STRINGS);
	duk_push_hstring_stridx(thr, n);
}
DUK_LOCAL void duk__push_string(duk_hthread *thr, duk_bitdecoder_ctx *bd) {
	/* XXX: built-ins data could provide a maximum length that is
	 * actually needed; bitpacked max length is now 256 bytes.
	 */
	duk_uint8_t tmp[DUK_BD_BITPACKED_STRING_MAXLEN];
	duk_small_uint_t len;

	len = duk_bd_decode_bitpacked_string(bd, tmp);
	duk_push_lstring(thr, (const char *) tmp, (duk_size_t) len);
}
DUK_LOCAL void duk__push_stridx_or_string(duk_hthread *thr, duk_bitdecoder_ctx *bd) {
	duk_small_uint_t n;

	n = (duk_small_uint_t) duk_bd_decode_varuint(bd);
	if (n == 0) {
		duk__push_string(thr, bd);
	} else {
		n--;
		DUK_ASSERT(n < DUK_HEAP_NUM_STRINGS);
		duk_push_hstring_stridx(thr, n);
	}
}
DUK_LOCAL void duk__push_double(duk_hthread *thr, duk_bitdecoder_ctx *bd) {
	duk_double_union du;
	duk_small_uint_t i;

	for (i = 0; i < 8; i++) {
		/* Encoding endianness must match target memory layout,
		 * build scripts and genbuiltins.py must ensure this.
		 */
		du.uc[i] = (duk_uint8_t) duk_bd_decode(bd, 8);
	}

	duk_push_number(thr, du.d);  /* push operation normalizes NaNs */
}

DUK_INTERNAL void duk_hthread_create_builtin_objects(duk_hthread *thr) {
	duk_bitdecoder_ctx bd_ctx;
	duk_bitdecoder_ctx *bd = &bd_ctx;  /* convenience */
	duk_hobject *h;
	duk_small_uint_t i, j;

	DUK_D(DUK_DPRINT("INITBUILTINS BEGIN: DUK_NUM_BUILTINS=%d, DUK_NUM_BUILTINS_ALL=%d", (int) DUK_NUM_BUILTINS, (int) DUK_NUM_ALL_BUILTINS));

	duk_memzero(&bd_ctx, sizeof(bd_ctx));
	bd->data = (const duk_uint8_t *) duk_builtins_data;
	bd->length = (duk_size_t) DUK_BUILTINS_DATA_LENGTH;

	/*
	 *  First create all built-in bare objects on the empty valstack.
	 *
	 *  Built-ins in the index range [0,DUK_NUM_BUILTINS-1] have value
	 *  stack indices matching their eventual thr->builtins[] index.
	 *
	 *  Built-ins in the index range [DUK_NUM_BUILTINS,DUK_NUM_ALL_BUILTINS]
	 *  will exist on the value stack during init but won't be placed
	 *  into thr->builtins[].  These are objects referenced in some way
	 *  from thr->builtins[] roots but which don't need to be indexed by
	 *  Duktape through thr->builtins[] (e.g. user custom objects).
	 *
	 *  Internal prototypes will be incorrect (NULL) at this stage.
	 */

	duk_require_stack(thr, DUK_NUM_ALL_BUILTINS);

	DUK_DD(DUK_DDPRINT("create empty built-ins"));
	DUK_ASSERT_TOP(thr, 0);
	for (i = 0; i < DUK_NUM_ALL_BUILTINS; i++) {
		duk_small_uint_t class_num;
		duk_small_int_t len = -1;  /* must be signed */

		class_num = (duk_small_uint_t) duk_bd_decode_varuint(bd);
		len = (duk_small_int_t) duk_bd_decode_flagged_signed(bd, DUK__LENGTH_PROP_BITS, (duk_int32_t) -1 /*def_value*/);

		if (class_num == DUK_HOBJECT_CLASS_FUNCTION) {
			duk_small_uint_t natidx;
			duk_small_int_t c_nargs;  /* must hold DUK_VARARGS */
			duk_c_function c_func;
			duk_int16_t magic;

			DUK_DDD(DUK_DDDPRINT("len=%ld", (long) len));
			DUK_ASSERT(len >= 0);

			natidx = (duk_small_uint_t) duk_bd_decode_varuint(bd);
			DUK_ASSERT(natidx != 0);
			c_func = duk_bi_native_functions[natidx];
			DUK_ASSERT(c_func != NULL);

			c_nargs = (duk_small_int_t) duk_bd_decode_flagged_signed(bd, DUK__NARGS_BITS, len /*def_value*/);
			if (c_nargs == DUK__NARGS_VARARGS_MARKER) {
				c_nargs = DUK_VARARGS;
			}

			/* XXX: set magic directly here? (it could share the c_nargs arg) */
			(void) duk_push_c_function_builtin(thr, c_func, c_nargs);
			h = duk_known_hobject(thr, -1);

			/* Currently all built-in native functions are strict.
			 * duk_push_c_function() now sets strict flag, so
			 * assert for it.
			 */
			DUK_ASSERT(DUK_HOBJECT_HAS_STRICT(h));

			/* XXX: function properties */

			duk__push_stridx_or_string(thr, bd);
#if defined(DUK_USE_FUNC_NAME_PROPERTY)
			duk_xdef_prop_stridx_short(thr,
			                           -2,
			                           DUK_STRIDX_NAME,
			                           DUK_PROPDESC_FLAGS_C);
#else
			duk_pop(thr);  /* Not very ideal but good enough for now. */
#endif

			/* Almost all global level Function objects are constructable
			 * but not all: Function.prototype is a non-constructable,
			 * callable Function.
			 */
			if (duk_bd_decode_flag(bd)) {
				DUK_ASSERT(DUK_HOBJECT_HAS_CONSTRUCTABLE(h));
			} else {
				DUK_HOBJECT_CLEAR_CONSTRUCTABLE(h);
			}

			/* Cast converts magic to 16-bit signed value */
			magic = (duk_int16_t) duk_bd_decode_varuint(bd);
			((duk_hnatfunc *) h)->magic = magic;
		} else if (class_num == DUK_HOBJECT_CLASS_ARRAY) {
			duk_push_array(thr);
		} else if (class_num == DUK_HOBJECT_CLASS_OBJENV) {
			duk_hobjenv *env;
			duk_hobject *global;

			DUK_ASSERT(i == DUK_BIDX_GLOBAL_ENV);
			DUK_ASSERT(DUK_BIDX_GLOBAL_ENV > DUK_BIDX_GLOBAL);

			env = duk_hobjenv_alloc(thr,
	                                        DUK_HOBJECT_FLAG_EXTENSIBLE |
	                                        DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_OBJENV));
			DUK_ASSERT(env->target == NULL);
			duk_push_hobject(thr, (duk_hobject *) env);

			global = duk_known_hobject(thr, DUK_BIDX_GLOBAL);
			DUK_ASSERT(global != NULL);
			env->target = global;
			DUK_HOBJECT_INCREF(thr, global);
			DUK_ASSERT(env->has_this == 0);

			DUK_HOBJENV_ASSERT_VALID(env);
		} else {
			DUK_ASSERT(class_num != DUK_HOBJECT_CLASS_DECENV);

			(void) duk_push_object_helper(thr,
			                              DUK_HOBJECT_FLAG_FASTREFS |
			                              DUK_HOBJECT_FLAG_EXTENSIBLE,
			                              -1);  /* no prototype or class yet */

		}

		h = duk_known_hobject(thr, -1);
		DUK_HOBJECT_SET_CLASS_NUMBER(h, class_num);

		if (i < DUK_NUM_BUILTINS) {
			thr->builtins[i] = h;
			DUK_HOBJECT_INCREF(thr, &h->hdr);
		}

		if (len >= 0) {
			/* In ES2015+ built-in function object .length property
			 * has property attributes C (configurable only):
			 * http://www.ecma-international.org/ecma-262/7.0/#sec-ecmascript-standard-built-in-objects
			 *
			 * Array.prototype remains an Array instance in ES2015+
			 * and its length has attributes W (writable only).
			 * Because .length is now virtual for duk_harray, it is
			 * not encoded explicitly in init data.
			 */

			DUK_ASSERT(class_num != DUK_HOBJECT_CLASS_ARRAY);  /* .length is virtual */
			duk_push_int(thr, len);
			duk_xdef_prop_stridx_short(thr,
			                           -2,
			                           DUK_STRIDX_LENGTH,
			                           DUK_PROPDESC_FLAGS_C);
		}

		/* enable exotic behaviors last */

		if (class_num == DUK_HOBJECT_CLASS_ARRAY) {
			DUK_ASSERT(DUK_HOBJECT_HAS_EXOTIC_ARRAY(h));  /* set by duk_push_array() */
		}
		if (class_num == DUK_HOBJECT_CLASS_STRING) {
			DUK_HOBJECT_SET_EXOTIC_STRINGOBJ(h);
		}

		/* some assertions */

		DUK_ASSERT(DUK_HOBJECT_HAS_EXTENSIBLE(h));
		/* DUK_HOBJECT_FLAG_CONSTRUCTABLE varies */
		DUK_ASSERT(!DUK_HOBJECT_HAS_BOUNDFUNC(h));
		DUK_ASSERT(!DUK_HOBJECT_HAS_COMPFUNC(h));
		/* DUK_HOBJECT_FLAG_NATFUNC varies */
		DUK_ASSERT(!DUK_HOBJECT_IS_THREAD(h));
		DUK_ASSERT(!DUK_HOBJECT_IS_PROXY(h));
		DUK_ASSERT(!DUK_HOBJECT_HAS_ARRAY_PART(h) || class_num == DUK_HOBJECT_CLASS_ARRAY);
		/* DUK_HOBJECT_FLAG_STRICT varies */
		DUK_ASSERT(!DUK_HOBJECT_HAS_NATFUNC(h) ||  /* all native functions have NEWENV */
		           DUK_HOBJECT_HAS_NEWENV(h));
		DUK_ASSERT(!DUK_HOBJECT_HAS_NAMEBINDING(h));
		DUK_ASSERT(!DUK_HOBJECT_HAS_CREATEARGS(h));
		/* DUK_HOBJECT_FLAG_EXOTIC_ARRAY varies */
		/* DUK_HOBJECT_FLAG_EXOTIC_STRINGOBJ varies */
		DUK_ASSERT(!DUK_HOBJECT_HAS_EXOTIC_ARGUMENTS(h));

		DUK_DDD(DUK_DDDPRINT("created built-in %ld, class=%ld, length=%ld", (long) i, (long) class_num, (long) len));
	}

	/*
	 *  Then decode the builtins init data (see genbuiltins.py) to
	 *  init objects.  Internal prototypes are set at this stage,
	 *  with thr->builtins[] populated.
	 */

	DUK_DD(DUK_DDPRINT("initialize built-in object properties"));
	for (i = 0; i < DUK_NUM_ALL_BUILTINS; i++) {
		duk_small_uint_t t;
		duk_small_uint_t num;

		DUK_DDD(DUK_DDDPRINT("initializing built-in object at index %ld", (long) i));
		h = duk_known_hobject(thr, (duk_idx_t) i);

		t = (duk_small_uint_t) duk_bd_decode_varuint(bd);
		if (t > 0) {
			t--;
			DUK_DDD(DUK_DDDPRINT("set internal prototype: built-in %ld", (long) t));
			DUK_HOBJECT_SET_PROTOTYPE_UPDREF(thr, h, duk_known_hobject(thr, (duk_idx_t) t));
		} else if (DUK_HOBJECT_IS_NATFUNC(h)) {
			/* Standard native built-ins cannot inherit from
			 * %NativeFunctionPrototype%, they are required to
			 * inherit from Function.prototype directly.
			 */
			DUK_ASSERT(thr->builtins[DUK_BIDX_FUNCTION_PROTOTYPE] != NULL);
			DUK_HOBJECT_SET_PROTOTYPE_UPDREF(thr, h, thr->builtins[DUK_BIDX_FUNCTION_PROTOTYPE]);
		}

		t = (duk_small_uint_t) duk_bd_decode_varuint(bd);
		if (t > 0) {
			/* 'prototype' property for all built-in objects (which have it) has attributes:
			 *  [[Writable]] = false,
			 *  [[Enumerable]] = false,
			 *  [[Configurable]] = false
			 */
			t--;
			DUK_DDD(DUK_DDDPRINT("set external prototype: built-in %ld", (long) t));
			duk_dup(thr, (duk_idx_t) t);
			duk_xdef_prop_stridx(thr, (duk_idx_t) i, DUK_STRIDX_PROTOTYPE, DUK_PROPDESC_FLAGS_NONE);
		}

		t = (duk_small_uint_t) duk_bd_decode_varuint(bd);
		if (t > 0) {
			/* 'constructor' property for all built-in objects (which have it) has attributes:
			 *  [[Writable]] = true,
			 *  [[Enumerable]] = false,
			 *  [[Configurable]] = true
			 */
			t--;
			DUK_DDD(DUK_DDDPRINT("set external constructor: built-in %ld", (long) t));
			duk_dup(thr, (duk_idx_t) t);
			duk_xdef_prop_stridx(thr, (duk_idx_t) i, DUK_STRIDX_CONSTRUCTOR, DUK_PROPDESC_FLAGS_WC);
		}

		/* normal valued properties */
		num = (duk_small_uint_t) duk_bd_decode_varuint(bd);
		DUK_DDD(DUK_DDDPRINT("built-in object %ld, %ld normal valued properties", (long) i, (long) num));
		for (j = 0; j < num; j++) {
			duk_small_uint_t defprop_flags;

			duk__push_stridx_or_string(thr, bd);

			/*
			 *  Property attribute defaults are defined in E5 Section 15 (first
			 *  few pages); there is a default for all properties and a special
			 *  default for 'length' properties.  Variation from the defaults is
			 *  signaled using a single flag bit in the bitstream.
			 */

			defprop_flags = (duk_small_uint_t) duk_bd_decode_flagged(bd,
			                                                         DUK__PROP_FLAGS_BITS,
			                                                         (duk_uint32_t) DUK_PROPDESC_FLAGS_WC);
			defprop_flags |= DUK_DEFPROP_FORCE |
			                 DUK_DEFPROP_HAVE_VALUE |
			                 DUK_DEFPROP_HAVE_WRITABLE |
			                 DUK_DEFPROP_HAVE_ENUMERABLE |
			                 DUK_DEFPROP_HAVE_CONFIGURABLE;  /* Defaults for data properties. */

			/* The writable, enumerable, configurable flags in prop_flags
			 * match both duk_def_prop() and internal property flags.
			 */
			DUK_ASSERT(DUK_PROPDESC_FLAG_WRITABLE == DUK_DEFPROP_WRITABLE);
			DUK_ASSERT(DUK_PROPDESC_FLAG_ENUMERABLE == DUK_DEFPROP_ENUMERABLE);
			DUK_ASSERT(DUK_PROPDESC_FLAG_CONFIGURABLE == DUK_DEFPROP_CONFIGURABLE);

			t = (duk_small_uint_t) duk_bd_decode(bd, DUK__PROP_TYPE_BITS);

			DUK_DDD(DUK_DDDPRINT("built-in %ld, normal-valued property %ld, key %!T, flags 0x%02lx, type %ld",
			                     (long) i, (long) j, duk_get_tval(thr, -1), (unsigned long) defprop_flags, (long) t));

			switch (t) {
			case DUK__PROP_TYPE_DOUBLE: {
				duk__push_double(thr, bd);
				break;
			}
			case DUK__PROP_TYPE_STRING: {
				duk__push_string(thr, bd);
				break;
			}
			case DUK__PROP_TYPE_STRIDX: {
				duk__push_stridx(thr, bd);
				break;
			}
			case DUK__PROP_TYPE_BUILTIN: {
				duk_small_uint_t bidx;

				bidx = (duk_small_uint_t) duk_bd_decode_varuint(bd);
				duk_dup(thr, (duk_idx_t) bidx);
				break;
			}
			case DUK__PROP_TYPE_UNDEFINED: {
				duk_push_undefined(thr);
				break;
			}
			case DUK__PROP_TYPE_BOOLEAN_TRUE: {
				duk_push_true(thr);
				break;
			}
			case DUK__PROP_TYPE_BOOLEAN_FALSE: {
				duk_push_false(thr);
				break;
			}
			case DUK__PROP_TYPE_ACCESSOR: {
				duk_small_uint_t natidx_getter = (duk_small_uint_t) duk_bd_decode_varuint(bd);
				duk_small_uint_t natidx_setter = (duk_small_uint_t) duk_bd_decode_varuint(bd);
				duk_small_uint_t accessor_magic = (duk_small_uint_t) duk_bd_decode_varuint(bd);
				duk_c_function c_func_getter;
				duk_c_function c_func_setter;

				DUK_DDD(DUK_DDDPRINT("built-in accessor property: objidx=%ld, key=%!T, getteridx=%ld, setteridx=%ld, flags=0x%04lx",
				                     (long) i, duk_get_tval(thr, -1), (long) natidx_getter, (long) natidx_setter, (unsigned long) defprop_flags));

				c_func_getter = duk_bi_native_functions[natidx_getter];
				if (c_func_getter != NULL) {
					duk_push_c_function_builtin_noconstruct(thr, c_func_getter, 0);  /* always 0 args */
					duk_set_magic(thr, -1, (duk_int_t) accessor_magic);
					defprop_flags |= DUK_DEFPROP_HAVE_GETTER;
				}
				c_func_setter = duk_bi_native_functions[natidx_setter];
				if (c_func_setter != NULL) {
					duk_push_c_function_builtin_noconstruct(thr, c_func_setter, 1);  /* always 1 arg */
					duk_set_magic(thr, -1, (duk_int_t) accessor_magic);
					defprop_flags |= DUK_DEFPROP_HAVE_SETTER;
				}

				/* Writable flag doesn't make sense for an accessor. */
				DUK_ASSERT((defprop_flags & DUK_PROPDESC_FLAG_WRITABLE) == 0);  /* genbuiltins.py ensures */

				defprop_flags &= ~(DUK_DEFPROP_HAVE_VALUE | DUK_DEFPROP_HAVE_WRITABLE);
				defprop_flags |= DUK_DEFPROP_HAVE_ENUMERABLE | DUK_DEFPROP_HAVE_CONFIGURABLE;
				break;
			}
			default: {
				/* exhaustive */
				DUK_UNREACHABLE();
			}
			}

			duk_def_prop(thr, (duk_idx_t) i, defprop_flags);
			DUK_ASSERT_TOP(thr, DUK_NUM_ALL_BUILTINS);
		}

		/* native function properties */
		num = (duk_small_uint_t) duk_bd_decode_varuint(bd);
		DUK_DDD(DUK_DDDPRINT("built-in object %ld, %ld function valued properties", (long) i, (long) num));
		for (j = 0; j < num; j++) {
			duk_hstring *h_key;
			duk_small_uint_t natidx;
			duk_int_t c_nargs;  /* must hold DUK_VARARGS */
			duk_small_uint_t c_length;
			duk_int16_t magic;
			duk_c_function c_func;
			duk_hnatfunc *h_func;
#if defined(DUK_USE_LIGHTFUNC_BUILTINS)
			duk_small_int_t lightfunc_eligible;
#endif
			duk_small_uint_t defprop_flags;

			duk__push_stridx_or_string(thr, bd);
			h_key = duk_known_hstring(thr, -1);
			DUK_UNREF(h_key);
			natidx = (duk_small_uint_t) duk_bd_decode_varuint(bd);

			c_length = (duk_small_uint_t) duk_bd_decode(bd, DUK__LENGTH_PROP_BITS);
			c_nargs = (duk_int_t) duk_bd_decode_flagged(bd, DUK__NARGS_BITS, (duk_uint32_t) c_length /*def_value*/);
			if (c_nargs == DUK__NARGS_VARARGS_MARKER) {
				c_nargs = DUK_VARARGS;
			}

			c_func = duk_bi_native_functions[natidx];

			DUK_DDD(DUK_DDDPRINT("built-in %ld, function-valued property %ld, key %!O, natidx %ld, length %ld, nargs %ld",
			                     (long) i, (long) j, (duk_heaphdr *) h_key, (long) natidx, (long) c_length,
			                     (c_nargs == DUK_VARARGS ? (long) -1 : (long) c_nargs)));

			/* Cast converts magic to 16-bit signed value */
			magic = (duk_int16_t) duk_bd_decode_varuint(bd);

#if defined(DUK_USE_LIGHTFUNC_BUILTINS)
			lightfunc_eligible =
				((c_nargs >= DUK_LFUNC_NARGS_MIN && c_nargs <= DUK_LFUNC_NARGS_MAX) || (c_nargs == DUK_VARARGS)) &&
				(c_length <= DUK_LFUNC_LENGTH_MAX) &&
				(magic >= DUK_LFUNC_MAGIC_MIN && magic <= DUK_LFUNC_MAGIC_MAX);

			/* These functions have trouble working as lightfuncs.
			 * Some of them have specific asserts and some may have
		         * additional properties (e.g. 'require.id' may be written).
			 */
			if (c_func == duk_bi_global_object_eval) {
				lightfunc_eligible = 0;
			}
#if defined(DUK_USE_COROUTINE_SUPPORT)
			if (c_func == duk_bi_thread_yield ||
			    c_func == duk_bi_thread_resume) {
				lightfunc_eligible = 0;
			}
#endif
			if (c_func == duk_bi_function_prototype_call ||
			    c_func == duk_bi_function_prototype_apply ||
			    c_func == duk_bi_reflect_apply ||
			    c_func == duk_bi_reflect_construct) {
				lightfunc_eligible = 0;
			}

			if (lightfunc_eligible) {
				duk_tval tv_lfunc;
				duk_small_uint_t lf_nargs = (duk_small_uint_t) (c_nargs == DUK_VARARGS ? DUK_LFUNC_NARGS_VARARGS : c_nargs);
				duk_small_uint_t lf_flags = DUK_LFUNC_FLAGS_PACK(magic, c_length, lf_nargs);
				DUK_TVAL_SET_LIGHTFUNC(&tv_lfunc, c_func, lf_flags);
				duk_push_tval(thr, &tv_lfunc);
				DUK_D(DUK_DPRINT("built-in function eligible as light function: i=%d, j=%d c_length=%ld, c_nargs=%ld, magic=%ld -> %!iT", (int) i, (int) j, (long) c_length, (long) c_nargs, (long) magic, duk_get_tval(thr, -1)));
				goto lightfunc_skip;
			}

			DUK_D(DUK_DPRINT("built-in function NOT ELIGIBLE as light function: i=%d, j=%d c_length=%ld, c_nargs=%ld, magic=%ld", (int) i, (int) j, (long) c_length, (long) c_nargs, (long) magic));
#endif  /* DUK_USE_LIGHTFUNC_BUILTINS */

			/* [ (builtin objects) name ] */

			duk_push_c_function_builtin_noconstruct(thr, c_func, c_nargs);
			h_func = duk_known_hnatfunc(thr, -1);
			DUK_UNREF(h_func);

			/* XXX: add into init data? */

			/* Special call handling, not described in init data. */
			if (c_func == duk_bi_global_object_eval ||
			    c_func == duk_bi_function_prototype_call ||
			    c_func == duk_bi_function_prototype_apply ||
			    c_func == duk_bi_reflect_apply ||
			    c_func == duk_bi_reflect_construct) {
				DUK_HOBJECT_SET_SPECIAL_CALL((duk_hobject *) h_func);
			}

			/* Currently all built-in native functions are strict.
			 * This doesn't matter for many functions, but e.g.
			 * String.prototype.charAt (and other string functions)
			 * rely on being strict so that their 'this' binding is
			 * not automatically coerced.
			 */
			DUK_HOBJECT_SET_STRICT((duk_hobject *) h_func);

			/* No built-in functions are constructable except the top
			 * level ones (Number, etc).
			 */
			DUK_ASSERT(!DUK_HOBJECT_HAS_CONSTRUCTABLE((duk_hobject *) h_func));

			/* XXX: any way to avoid decoding magic bit; there are quite
			 * many function properties and relatively few with magic values.
			 */
			h_func->magic = magic;

			/* [ (builtin objects) name func ] */

			duk_push_uint(thr, c_length);
			duk_xdef_prop_stridx_short(thr, -2, DUK_STRIDX_LENGTH, DUK_PROPDESC_FLAGS_C);

			duk_dup_m2(thr);
			duk_xdef_prop_stridx_short(thr, -2, DUK_STRIDX_NAME, DUK_PROPDESC_FLAGS_C);

			/* XXX: other properties of function instances; 'arguments', 'caller'. */

			DUK_DD(DUK_DDPRINT("built-in object %ld, function property %ld -> %!T",
			                   (long) i, (long) j, (duk_tval *) duk_get_tval(thr, -1)));

			/* [ (builtin objects) name func ] */

			/*
			 *  The default property attributes are correct for all
			 *  function valued properties of built-in objects now.
			 */

#if defined(DUK_USE_LIGHTFUNC_BUILTINS)
		 lightfunc_skip:
#endif

			defprop_flags = (duk_small_uint_t) duk_bd_decode_flagged(bd,
			                                                         DUK__PROP_FLAGS_BITS,
			                                                         (duk_uint32_t) DUK_PROPDESC_FLAGS_WC);
			defprop_flags |= DUK_DEFPROP_FORCE |
			                 DUK_DEFPROP_HAVE_VALUE |
			                 DUK_DEFPROP_HAVE_WRITABLE |
			                 DUK_DEFPROP_HAVE_ENUMERABLE |
			                 DUK_DEFPROP_HAVE_CONFIGURABLE;
			DUK_ASSERT(DUK_PROPDESC_FLAG_WRITABLE == DUK_DEFPROP_WRITABLE);
			DUK_ASSERT(DUK_PROPDESC_FLAG_ENUMERABLE == DUK_DEFPROP_ENUMERABLE);
			DUK_ASSERT(DUK_PROPDESC_FLAG_CONFIGURABLE == DUK_DEFPROP_CONFIGURABLE);

			duk_def_prop(thr, (duk_idx_t) i, defprop_flags);

			/* [ (builtin objects) ] */
		}
	}

	/*
	 *  Special post-tweaks, for cases not covered by the init data format.
	 *
	 *  - Set Date.prototype.toGMTString to Date.prototype.toUTCString.
	 *    toGMTString is required to have the same Function object as
	 *    toUTCString in E5 Section B.2.6.  Note that while Smjs respects
	 *    this, V8 does not (the Function objects are distinct).
	 *
	 *  - Make DoubleError non-extensible.
	 *
	 *  - Add info about most important effective compile options to Duktape.
	 *
	 *  - Possibly remove some properties (values or methods) which are not
	 *    desirable with current feature options but are not currently
	 *    conditional in init data.
	 */

#if defined(DUK_USE_DATE_BUILTIN)
	duk_get_prop_stridx_short(thr, DUK_BIDX_DATE_PROTOTYPE, DUK_STRIDX_TO_UTC_STRING);
	duk_xdef_prop_stridx_short(thr, DUK_BIDX_DATE_PROTOTYPE, DUK_STRIDX_TO_GMT_STRING, DUK_PROPDESC_FLAGS_WC);
#endif

	h = duk_known_hobject(thr, DUK_BIDX_DOUBLE_ERROR);
	DUK_HOBJECT_CLEAR_EXTENSIBLE(h);

#if !defined(DUK_USE_ES6_OBJECT_PROTO_PROPERTY)
	DUK_DD(DUK_DDPRINT("delete Object.prototype.__proto__ built-in which is not enabled in features"));
	(void) duk_hobject_delprop_raw(thr, thr->builtins[DUK_BIDX_OBJECT_PROTOTYPE], DUK_HTHREAD_STRING___PROTO__(thr), DUK_DELPROP_FLAG_THROW);
#endif

#if !defined(DUK_USE_ES6_OBJECT_SETPROTOTYPEOF)
	DUK_DD(DUK_DDPRINT("delete Object.setPrototypeOf built-in which is not enabled in features"));
	(void) duk_hobject_delprop_raw(thr, thr->builtins[DUK_BIDX_OBJECT_CONSTRUCTOR], DUK_HTHREAD_STRING_SET_PROTOTYPE_OF(thr), DUK_DELPROP_FLAG_THROW);
#endif

	/* XXX: relocate */
	duk_push_string(thr,
			/* Endianness indicator */
#if defined(DUK_USE_INTEGER_LE)
	                "l"
#elif defined(DUK_USE_INTEGER_BE)
	                "b"
#elif defined(DUK_USE_INTEGER_ME)  /* integer mixed endian not really used now */
	                "m"
#else
	                "?"
#endif
#if defined(DUK_USE_DOUBLE_LE)
	                "l"
#elif defined(DUK_USE_DOUBLE_BE)
	                "b"
#elif defined(DUK_USE_DOUBLE_ME)
	                "m"
#else
	                "?"
#endif
	                " "
			/* Packed or unpacked tval */
#if defined(DUK_USE_PACKED_TVAL)
	                "p"
#else
	                "u"
#endif
#if defined(DUK_USE_FASTINT)
			"f"
#endif
			" "
			/* Low memory/performance options */
#if defined(DUK_USE_STRTAB_PTRCOMP)
			"s"
#endif
#if !defined(DUK_USE_HEAPPTR16) && !defined(DUK_DATAPTR16) && !defined(DUK_FUNCPTR16)
			"n"
#endif
#if defined(DUK_USE_HEAPPTR16)
			"h"
#endif
#if defined(DUK_USE_DATAPTR16)
			"d"
#endif
#if defined(DUK_USE_FUNCPTR16)
			"f"
#endif
#if defined(DUK_USE_REFCOUNT16)
			"R"
#endif
#if defined(DUK_USE_STRHASH16)
			"H"
#endif
#if defined(DUK_USE_STRLEN16)
			"S"
#endif
#if defined(DUK_USE_BUFLEN16)
			"B"
#endif
#if defined(DUK_USE_OBJSIZES16)
			"O"
#endif
#if defined(DUK_USE_LIGHTFUNC_BUILTINS)
			"L"
#endif
#if defined(DUK_USE_ROM_STRINGS) || defined(DUK_USE_ROM_OBJECTS)
			/* XXX: This won't be shown in practice now
			 * because this code is not run when builtins
			 * are in ROM.
			 */
			"Z"
#endif
#if defined(DUK_USE_LITCACHE_SIZE)
			"l"
#endif
	                " "
			/* Object property allocation layout */
#if defined(DUK_USE_HOBJECT_LAYOUT_1)
			"p1"
#elif defined(DUK_USE_HOBJECT_LAYOUT_2)
			"p2"
#elif defined(DUK_USE_HOBJECT_LAYOUT_3)
			"p3"
#else
			"p?"
#endif
			" "
			/* Alignment guarantee */
#if (DUK_USE_ALIGN_BY == 4)
			"a4"
#elif (DUK_USE_ALIGN_BY == 8)
			"a8"
#elif (DUK_USE_ALIGN_BY == 1)
			"a1"
#else
#error invalid DUK_USE_ALIGN_BY
#endif
			" "
			/* Architecture, OS, and compiler strings */
	                DUK_USE_ARCH_STRING
			" "
	                DUK_USE_OS_STRING
			" "
	                DUK_USE_COMPILER_STRING);
	duk_xdef_prop_stridx_short(thr, DUK_BIDX_DUKTAPE, DUK_STRIDX_ENV, DUK_PROPDESC_FLAGS_WC);

	/*
	 *  Since built-ins are not often extended, compact them.
	 */

	DUK_DD(DUK_DDPRINT("compact built-ins"));
	for (i = 0; i < DUK_NUM_ALL_BUILTINS; i++) {
		duk_hobject_compact_props(thr, duk_known_hobject(thr, (duk_idx_t) i));
	}

	DUK_D(DUK_DPRINT("INITBUILTINS END"));

#if defined(DUK_USE_DEBUG_LEVEL) && (DUK_USE_DEBUG_LEVEL >= 1)
	for (i = 0; i < DUK_NUM_ALL_BUILTINS; i++) {
		DUK_DD(DUK_DDPRINT("built-in object %ld after initialization and compacting: %!@iO",
		                   (long) i, (duk_heaphdr *) duk_require_hobject(thr, (duk_idx_t) i)));
	}
#endif

	/*
	 *  Pop built-ins from stack: they are now INCREF'd and
	 *  reachable from the builtins[] array or indirectly
	 *  through builtins[].
	 */

	duk_set_top(thr, 0);
	DUK_ASSERT_TOP(thr, 0);
}
#endif  /* DUK_USE_ROM_OBJECTS */

DUK_INTERNAL void duk_hthread_copy_builtin_objects(duk_hthread *thr_from, duk_hthread *thr_to) {
	duk_small_uint_t i;

	for (i = 0; i < DUK_NUM_BUILTINS; i++) {
		thr_to->builtins[i] = thr_from->builtins[i];
		DUK_HOBJECT_INCREF_ALLOWNULL(thr_to, thr_to->builtins[i]);  /* side effect free */
	}
}

/* automatic undefs */
#undef DUK__LENGTH_PROP_BITS
#undef DUK__NARGS_BITS
#undef DUK__NARGS_VARARGS_MARKER
#undef DUK__PROP_FLAGS_BITS
#undef DUK__PROP_TYPE_ACCESSOR
#undef DUK__PROP_TYPE_BITS
#undef DUK__PROP_TYPE_BOOLEAN_FALSE
#undef DUK__PROP_TYPE_BOOLEAN_TRUE
#undef DUK__PROP_TYPE_BUILTIN
#undef DUK__PROP_TYPE_DOUBLE
#undef DUK__PROP_TYPE_STRIDX
#undef DUK__PROP_TYPE_STRING
#undef DUK__PROP_TYPE_UNDEFINED
/*
 *  Thread support.
 */

/* #include duk_internal.h -> already included */

DUK_INTERNAL void duk_hthread_terminate(duk_hthread *thr) {
	DUK_ASSERT(thr != NULL);

	while (thr->callstack_curr != NULL) {
		duk_hthread_activation_unwind_norz(thr);
	}

	thr->valstack_bottom = thr->valstack;
	duk_set_top(thr, 0);  /* unwinds valstack, updating refcounts */

	thr->state = DUK_HTHREAD_STATE_TERMINATED;

	/* Here we could remove references to built-ins, but it may not be
	 * worth the effort because built-ins are quite likely to be shared
	 * with another (unterminated) thread, and terminated threads are also
	 * usually garbage collected quite quickly.
	 *
	 * We could also shrink the value stack here, but that also may not
	 * be worth the effort for the same reason.
	 */

	DUK_REFZERO_CHECK_SLOW(thr);
}

#if defined(DUK_USE_DEBUGGER_SUPPORT)
DUK_INTERNAL duk_uint_fast32_t duk_hthread_get_act_curr_pc(duk_hthread *thr, duk_activation *act) {
	duk_instr_t *bcode;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(act != NULL);
	DUK_UNREF(thr);

	/* XXX: store 'bcode' pointer to activation for faster lookup? */
	if (act->func && DUK_HOBJECT_IS_COMPFUNC(act->func)) {
		bcode = DUK_HCOMPFUNC_GET_CODE_BASE(thr->heap, (duk_hcompfunc *) (act->func));
		return (duk_uint_fast32_t) (act->curr_pc - bcode);
	}
	return 0;
}
#endif  /* DUK_USE_DEBUGGER_SUPPORT */

DUK_INTERNAL duk_uint_fast32_t duk_hthread_get_act_prev_pc(duk_hthread *thr, duk_activation *act) {
	duk_instr_t *bcode;
	duk_uint_fast32_t ret;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(act != NULL);
	DUK_UNREF(thr);

	if (act->func && DUK_HOBJECT_IS_COMPFUNC(act->func)) {
		bcode = DUK_HCOMPFUNC_GET_CODE_BASE(thr->heap, (duk_hcompfunc *) (act->func));
		ret = (duk_uint_fast32_t) (act->curr_pc - bcode);
		if (ret > 0) {
			ret--;
		}
		return ret;
	}
	return 0;
}

/* Write bytecode executor's curr_pc back to topmost activation (if any). */
DUK_INTERNAL void duk_hthread_sync_currpc(duk_hthread *thr) {
	duk_activation *act;

	DUK_ASSERT(thr != NULL);

	if (thr->ptr_curr_pc != NULL) {
		/* ptr_curr_pc != NULL only when bytecode executor is active. */
		DUK_ASSERT(thr->callstack_top > 0);
		DUK_ASSERT(thr->callstack_curr != NULL);
		act = thr->callstack_curr;
		DUK_ASSERT(act != NULL);
		act->curr_pc = *thr->ptr_curr_pc;
	}
}

DUK_INTERNAL void duk_hthread_sync_and_null_currpc(duk_hthread *thr) {
	duk_activation *act;

	DUK_ASSERT(thr != NULL);

	if (thr->ptr_curr_pc != NULL) {
		/* ptr_curr_pc != NULL only when bytecode executor is active. */
		DUK_ASSERT(thr->callstack_top > 0);
		DUK_ASSERT(thr->callstack_curr != NULL);
		act = thr->callstack_curr;
		DUK_ASSERT(act != NULL);
		act->curr_pc = *thr->ptr_curr_pc;
		thr->ptr_curr_pc = NULL;
	}
}
/*
 *  Thread stack (mainly call stack) primitives: allocation of activations,
 *  unwinding catchers and activations, etc.
 *
 *  Value stack handling is a part of the API implementation.
 */

/* #include duk_internal.h -> already included */

/* Unwind the topmost catcher of the current activation (caller must check that
 * both exist) without side effects.
 */
DUK_INTERNAL void duk_hthread_catcher_unwind_norz(duk_hthread *thr, duk_activation *act) {
	duk_catcher *cat;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(act != NULL);
	DUK_ASSERT(act->cat != NULL);  /* caller must check */
	cat = act->cat;
	DUK_ASSERT(cat != NULL);

	DUK_DDD(DUK_DDDPRINT("unwinding catch stack entry %p (lexenv check is done)", (void *) cat));

	if (DUK_CAT_HAS_LEXENV_ACTIVE(cat)) {
		duk_hobject *env;

		env = act->lex_env;             /* current lex_env of the activation (created for catcher) */
		DUK_ASSERT(env != NULL);        /* must be, since env was created when catcher was created */
		act->lex_env = DUK_HOBJECT_GET_PROTOTYPE(thr->heap, env);  /* prototype is lex_env before catcher created */
		DUK_HOBJECT_INCREF(thr, act->lex_env);
		DUK_HOBJECT_DECREF_NORZ(thr, env);

		/* There is no need to decref anything else than 'env': if 'env'
		 * becomes unreachable, refzero will handle decref'ing its prototype.
		 */
	}

	act->cat = cat->parent;
	duk_hthread_catcher_free(thr, cat);
}

/* Same as above, but caller is certain no catcher-related lexenv may exist. */
DUK_INTERNAL void duk_hthread_catcher_unwind_nolexenv_norz(duk_hthread *thr, duk_activation *act) {
	duk_catcher *cat;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(act != NULL);
	DUK_ASSERT(act->cat != NULL);  /* caller must check */
	cat = act->cat;
	DUK_ASSERT(cat != NULL);

	DUK_DDD(DUK_DDDPRINT("unwinding catch stack entry %p (lexenv check is not done)", (void *) cat));

	DUK_ASSERT(!DUK_CAT_HAS_LEXENV_ACTIVE(cat));

	act->cat = cat->parent;
	duk_hthread_catcher_free(thr, cat);
}

DUK_LOCAL
#if defined(DUK_USE_CACHE_CATCHER)
DUK_NOINLINE
#endif
duk_catcher *duk__hthread_catcher_alloc_slow(duk_hthread *thr) {
	duk_catcher *cat;

	cat = (duk_catcher *) DUK_ALLOC_CHECKED(thr, sizeof(duk_catcher));
	DUK_ASSERT(cat != NULL);
	return cat;
}

#if defined(DUK_USE_CACHE_CATCHER)
DUK_INTERNAL DUK_INLINE duk_catcher *duk_hthread_catcher_alloc(duk_hthread *thr) {
	duk_catcher *cat;

	DUK_ASSERT(thr != NULL);

	cat = thr->heap->catcher_free;
	if (DUK_LIKELY(cat != NULL)) {
		thr->heap->catcher_free = cat->parent;
		return cat;
	}

	return duk__hthread_catcher_alloc_slow(thr);
}
#else  /* DUK_USE_CACHE_CATCHER */
DUK_INTERNAL duk_catcher *duk_hthread_catcher_alloc(duk_hthread *thr) {
	return duk__hthread_catcher_alloc_slow(thr);
}
#endif  /* DUK_USE_CACHE_CATCHER */

DUK_INTERNAL void duk_hthread_catcher_free(duk_hthread *thr, duk_catcher *cat) {
	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(cat != NULL);

#if defined(DUK_USE_CACHE_CATCHER)
	/* Unconditional caching for now; freed in mark-and-sweep. */
	cat->parent = thr->heap->catcher_free;
	thr->heap->catcher_free = cat;
#else
	DUK_FREE_CHECKED(thr, (void *) cat);
#endif
}

DUK_LOCAL
#if defined(DUK_USE_CACHE_ACTIVATION)
DUK_NOINLINE
#endif
duk_activation *duk__hthread_activation_alloc_slow(duk_hthread *thr) {
	duk_activation *act;

	act = (duk_activation *) DUK_ALLOC_CHECKED(thr, sizeof(duk_activation));
	DUK_ASSERT(act != NULL);
	return act;
}

#if defined(DUK_USE_CACHE_ACTIVATION)
DUK_INTERNAL DUK_INLINE duk_activation *duk_hthread_activation_alloc(duk_hthread *thr) {
	duk_activation *act;

	DUK_ASSERT(thr != NULL);

	act = thr->heap->activation_free;
	if (DUK_LIKELY(act != NULL)) {
		thr->heap->activation_free = act->parent;
		return act;
	}

	return duk__hthread_activation_alloc_slow(thr);
}
#else  /* DUK_USE_CACHE_ACTIVATION */
DUK_INTERNAL duk_activation *duk_hthread_activation_alloc(duk_hthread *thr) {
	return duk__hthread_activation_alloc_slow(thr);
}
#endif  /* DUK_USE_CACHE_ACTIVATION */


DUK_INTERNAL void duk_hthread_activation_free(duk_hthread *thr, duk_activation *act) {
	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(act != NULL);

#if defined(DUK_USE_CACHE_ACTIVATION)
	/* Unconditional caching for now; freed in mark-and-sweep. */
	act->parent = thr->heap->activation_free;
	thr->heap->activation_free = act;
#else
	DUK_FREE_CHECKED(thr, (void *) act);
#endif
}

/* Internal helper: process the unwind for the topmost activation of a thread,
 * but leave the duk_activation in place for possible tailcall reuse.
 */
DUK_LOCAL void duk__activation_unwind_nofree_norz(duk_hthread *thr) {
#if defined(DUK_USE_DEBUGGER_SUPPORT)
	duk_heap *heap;
#endif
	duk_activation *act;
	duk_hobject *func;
	duk_hobject *tmp;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(thr->callstack_curr != NULL);  /* caller must check */
	DUK_ASSERT(thr->callstack_top > 0);
	act = thr->callstack_curr;
	DUK_ASSERT(act != NULL);
	/* With lightfuncs, act 'func' may be NULL. */

	/* With duk_activation records allocated separately, 'act' is a stable
	 * pointer and not affected by side effects.
	 */

#if defined(DUK_USE_NONSTD_FUNC_CALLER_PROPERTY)
	/*
	 *  Restore 'caller' property for non-strict callee functions.
	 */

	func = DUK_ACT_GET_FUNC(act);
	if (func != NULL && !DUK_HOBJECT_HAS_STRICT(func)) {
		duk_tval *tv_caller;
		duk_tval tv_tmp;
		duk_hobject *h_tmp;

		tv_caller = duk_hobject_find_entry_tval_ptr_stridx(thr->heap, func, DUK_STRIDX_CALLER);

		/* The act->prev_caller should only be set if the entry for 'caller'
		 * exists (as it is only set in that case, and the property is not
		 * configurable), but handle all the cases anyway.
		 */

		if (tv_caller) {
			DUK_TVAL_SET_TVAL(&tv_tmp, tv_caller);
			if (act->prev_caller) {
				/* Just transfer the refcount from act->prev_caller to tv_caller,
				 * so no need for a refcount update.  This is the expected case.
				 */
				DUK_TVAL_SET_OBJECT(tv_caller, act->prev_caller);
				act->prev_caller = NULL;
			} else {
				DUK_TVAL_SET_NULL(tv_caller);   /* no incref needed */
				DUK_ASSERT(act->prev_caller == NULL);
			}
			DUK_TVAL_DECREF_NORZ(thr, &tv_tmp);
		} else {
			h_tmp = act->prev_caller;
			if (h_tmp) {
				act->prev_caller = NULL;
				DUK_HOBJECT_DECREF_NORZ(thr, h_tmp);
			}
		}
		DUK_ASSERT(act->prev_caller == NULL);
	}
#endif

	/*
	 *  Unwind debugger state.  If we unwind while stepping
	 *  (for any step type), pause execution.  This is the
	 *  only place explicitly handling a step out.
	 */

#if defined(DUK_USE_DEBUGGER_SUPPORT)
	heap = thr->heap;
	if (heap->dbg_pause_act == thr->callstack_curr) {
		if (heap->dbg_pause_flags & DUK_PAUSE_FLAG_FUNC_EXIT) {
			DUK_D(DUK_DPRINT("PAUSE TRIGGERED by function exit"));
			duk_debug_set_paused(heap);
		} else {
			DUK_D(DUK_DPRINT("unwound past dbg_pause_act, set to NULL"));
			heap->dbg_pause_act = NULL;  /* avoid stale pointers */
		}
		DUK_ASSERT(heap->dbg_pause_act == NULL);
	}
#endif

	/*
	 *  Unwind catchers.
	 *
	 *  Since there are no references in the catcher structure,
	 *  unwinding is quite simple.  The only thing we need to
	 *  look out for is popping a possible lexical environment
	 *  established for an active catch clause.
	 */

	while (act->cat != NULL) {
		duk_hthread_catcher_unwind_norz(thr, act);
	}

	/*
	 *  Close environment record(s) if they exist.
	 *
	 *  Only variable environments are closed.  If lex_env != var_env, it
	 *  cannot currently contain any register bound declarations.
	 *
	 *  Only environments created for a NEWENV function are closed.  If an
	 *  environment is created for e.g. an eval call, it must not be closed.
	 */

	func = DUK_ACT_GET_FUNC(act);
	if (func != NULL && !DUK_HOBJECT_HAS_NEWENV(func)) {
		DUK_DDD(DUK_DDDPRINT("skip closing environments, envs not owned by this activation"));
		goto skip_env_close;
	}
	/* func is NULL for lightfunc */

	/* Catch sites are required to clean up their environments
	 * in FINALLY part before propagating, so this should
	 * always hold here.
	 */
	DUK_ASSERT(act->lex_env == act->var_env);

	/* XXX: Closing the environment record copies values from registers
	 * into the scope object.  It's side effect free as such, but may
	 * currently run out of memory which causes an error throw.  This is
	 * an actual sandboxing problem for error unwinds, and needs to be
	 * fixed e.g. by preallocating the scope property slots.
	 */
	if (act->var_env != NULL) {
		DUK_DDD(DUK_DDDPRINT("closing var_env record %p -> %!O",
		                     (void *) act->var_env, (duk_heaphdr *) act->var_env));
		duk_js_close_environment_record(thr, act->var_env);
	}

 skip_env_close:

	/*
	 *  Update preventcount
	 */

	if (act->flags & DUK_ACT_FLAG_PREVENT_YIELD) {
		DUK_ASSERT(thr->callstack_preventcount >= 1);
		thr->callstack_preventcount--;
	}

	/*
	 *  Reference count updates, using NORZ macros so we don't
	 *  need to handle side effects.
	 *
	 *  duk_activation pointers like act->var_env are intentionally
	 *  left as garbage and not NULLed.  Without side effects they
	 *  can't be used when the values are dangling/garbage.
	 */

	DUK_HOBJECT_DECREF_NORZ_ALLOWNULL(thr, act->var_env);
	DUK_HOBJECT_DECREF_NORZ_ALLOWNULL(thr, act->lex_env);
	tmp = DUK_ACT_GET_FUNC(act);
	DUK_HOBJECT_DECREF_NORZ_ALLOWNULL(thr, tmp);
	DUK_UNREF(tmp);
}

/* Unwind topmost duk_activation of a thread, caller must ensure that an
 * activation exists.  The call is side effect free, except that scope
 * closure may currently throw an out-of-memory error.
 */
DUK_INTERNAL void duk_hthread_activation_unwind_norz(duk_hthread *thr) {
	duk_activation *act;

	duk__activation_unwind_nofree_norz(thr);

	DUK_ASSERT(thr->callstack_curr != NULL);
	DUK_ASSERT(thr->callstack_top > 0);
	act = thr->callstack_curr;
	thr->callstack_curr = act->parent;
	thr->callstack_top--;

	/* Ideally we'd restore value stack reserve here to caller's value.
	 * This doesn't work for current unwind call sites however, because
	 * the current (unwound) value stack top may be above the reserve.
	 * Thus value stack reserve is restored by the call sites.
	 */

	/* XXX: inline for performance builds? */
	duk_hthread_activation_free(thr, act);

	/* We could clear the book-keeping variables like retval_byteoff for
	 * the topmost activation, but don't do so now as it's not necessary.
	 */
}

DUK_INTERNAL void duk_hthread_activation_unwind_reuse_norz(duk_hthread *thr) {
	duk__activation_unwind_nofree_norz(thr);
}

/* Get duk_activation for given callstack level or NULL if level is invalid
 * or deeper than the call stack.  Level -1 refers to current activation, -2
 * to its caller, etc.  Starting from Duktape 2.2 finding the activation is
 * a linked list scan which gets more expensive the deeper the lookup is.
 */
DUK_INTERNAL duk_activation *duk_hthread_get_activation_for_level(duk_hthread *thr, duk_int_t level) {
	duk_activation *act;

	if (level >= 0) {
		return NULL;
	}
	act = thr->callstack_curr;
	for (;;) {
		if (act == NULL) {
			return act;
		}
		if (level == -1) {
			return act;
		}
		level++;
		act = act->parent;
	}
	/* never here */
}

#if defined(DUK_USE_FINALIZER_TORTURE)
DUK_INTERNAL void duk_hthread_valstack_torture_realloc(duk_hthread *thr) {
	duk_size_t alloc_size;
	duk_tval *new_ptr;
	duk_ptrdiff_t alloc_end_off;
	duk_ptrdiff_t end_off;
	duk_ptrdiff_t bottom_off;
	duk_ptrdiff_t top_off;

	if (thr->valstack == NULL) {
		DUK_D(DUK_DPRINT("skip valstack torture realloc, valstack is NULL"));
		return;
	}

	alloc_end_off = (duk_ptrdiff_t) ((duk_uint8_t *) thr->valstack_alloc_end - (duk_uint8_t *) thr->valstack);
	end_off = (duk_ptrdiff_t) ((duk_uint8_t *) thr->valstack_end - (duk_uint8_t *) thr->valstack);
	bottom_off = (duk_ptrdiff_t) ((duk_uint8_t *) thr->valstack_bottom - (duk_uint8_t *) thr->valstack);
	top_off = (duk_ptrdiff_t) ((duk_uint8_t *) thr->valstack_top - (duk_uint8_t *) thr->valstack);
	alloc_size = (duk_size_t) alloc_end_off;
	if (alloc_size == 0) {
		DUK_D(DUK_DPRINT("skip valstack torture realloc, alloc_size is zero"));
		return;
	}

	/* Use DUK_ALLOC_RAW() to avoid side effects. */
	new_ptr = (duk_tval *) DUK_ALLOC_RAW(thr->heap, alloc_size);
	if (new_ptr != NULL) {
		duk_memcpy((void *) new_ptr, (const void *) thr->valstack, alloc_size);
		duk_memset((void *) thr->valstack, 0x55, alloc_size);
		DUK_FREE_CHECKED(thr, (void *) thr->valstack);
		thr->valstack = new_ptr;
		thr->valstack_alloc_end = (duk_tval *) ((duk_uint8_t *) new_ptr + alloc_end_off);
		thr->valstack_end = (duk_tval *) ((duk_uint8_t *) new_ptr + end_off);
		thr->valstack_bottom = (duk_tval *) ((duk_uint8_t *) new_ptr + bottom_off);
		thr->valstack_top = (duk_tval *) ((duk_uint8_t *) new_ptr + top_off);
	} else {
		DUK_D(DUK_DPRINT("failed to realloc valstack for torture, ignore"));
	}
}
#endif  /* DUK_USE_FINALIZER_TORTURE */
/*
 *  Shared helpers for arithmetic operations
 */

/* #include duk_internal.h -> already included */

/* ECMAScript modulus ('%') does not match IEEE 754 "remainder" operation
 * (implemented by remainder() in C99) but does seem to match ANSI C fmod().
 * Compare E5 Section 11.5.3 and "man fmod".
 */
DUK_INTERNAL double duk_js_arith_mod(double d1, double d2) {
#if defined(DUK_USE_POW_WORKAROUNDS)
	/* Specific fixes to common fmod() implementation issues:
	 * - test-bug-mingw-math-issues.js
	 */
	if (DUK_ISINF(d2)) {
		if (DUK_ISINF(d1)) {
			return DUK_DOUBLE_NAN;
		} else {
			return d1;
		}
	} else if (d1 == 0.0) {
		/* d1 +/-0 is returned as is (preserving sign) except when
		 * d2 is zero or NaN.
		 */
		if (d2 == 0.0 || DUK_ISNAN(d2)) {
			return DUK_DOUBLE_NAN;
		} else {
			return d1;
		}
	}
#else
	/* Some ISO C assumptions. */
	DUK_ASSERT(DUK_FMOD(1.0, DUK_DOUBLE_INFINITY) == 1.0);
	DUK_ASSERT(DUK_FMOD(-1.0, DUK_DOUBLE_INFINITY) == -1.0);
	DUK_ASSERT(DUK_FMOD(1.0, -DUK_DOUBLE_INFINITY) == 1.0);
	DUK_ASSERT(DUK_FMOD(-1.0, -DUK_DOUBLE_INFINITY) == -1.0);
	DUK_ASSERT(DUK_ISNAN(DUK_FMOD(DUK_DOUBLE_INFINITY, DUK_DOUBLE_INFINITY)));
	DUK_ASSERT(DUK_ISNAN(DUK_FMOD(DUK_DOUBLE_INFINITY, -DUK_DOUBLE_INFINITY)));
	DUK_ASSERT(DUK_ISNAN(DUK_FMOD(-DUK_DOUBLE_INFINITY, DUK_DOUBLE_INFINITY)));
	DUK_ASSERT(DUK_ISNAN(DUK_FMOD(-DUK_DOUBLE_INFINITY, -DUK_DOUBLE_INFINITY)));
	DUK_ASSERT(DUK_FMOD(0.0, 1.0) == 0.0 && DUK_SIGNBIT(DUK_FMOD(0.0, 1.0)) == 0);
	DUK_ASSERT(DUK_FMOD(-0.0, 1.0) == 0.0 && DUK_SIGNBIT(DUK_FMOD(-0.0, 1.0)) != 0);
	DUK_ASSERT(DUK_FMOD(0.0, DUK_DOUBLE_INFINITY) == 0.0 && DUK_SIGNBIT(DUK_FMOD(0.0, DUK_DOUBLE_INFINITY)) == 0);
	DUK_ASSERT(DUK_FMOD(-0.0, DUK_DOUBLE_INFINITY) == 0.0 && DUK_SIGNBIT(DUK_FMOD(-0.0, DUK_DOUBLE_INFINITY)) != 0);
	DUK_ASSERT(DUK_FMOD(0.0, -DUK_DOUBLE_INFINITY) == 0.0 && DUK_SIGNBIT(DUK_FMOD(0.0, DUK_DOUBLE_INFINITY)) == 0);
	DUK_ASSERT(DUK_FMOD(-0.0, -DUK_DOUBLE_INFINITY) == 0.0 && DUK_SIGNBIT(DUK_FMOD(-0.0, -DUK_DOUBLE_INFINITY)) != 0);
	DUK_ASSERT(DUK_ISNAN(DUK_FMOD(0.0, 0.0)));
	DUK_ASSERT(DUK_ISNAN(DUK_FMOD(-0.0, 0.0)));
	DUK_ASSERT(DUK_ISNAN(DUK_FMOD(0.0, -0.0)));
	DUK_ASSERT(DUK_ISNAN(DUK_FMOD(-0.0, -0.0)));
	DUK_ASSERT(DUK_ISNAN(DUK_FMOD(0.0, DUK_DOUBLE_NAN)));
	DUK_ASSERT(DUK_ISNAN(DUK_FMOD(-0.0, DUK_DOUBLE_NAN)));
#endif

	return (duk_double_t) DUK_FMOD((double) d1, (double) d2);
}

/* Shared helper for Math.pow() and exponentiation operator. */
DUK_INTERNAL double duk_js_arith_pow(double x, double y) {
	/* The ANSI C pow() semantics differ from ECMAScript.
	 *
	 * E.g. when x==1 and y is +/- infinite, the ECMAScript required
	 * result is NaN, while at least Linux pow() returns 1.
	 */

	duk_small_int_t cx, cy, sx;

	DUK_UNREF(cx);
	DUK_UNREF(sx);
	cy = (duk_small_int_t) DUK_FPCLASSIFY(y);

	if (cy == DUK_FP_NAN) {
		goto ret_nan;
	}
	if (DUK_FABS(x) == 1.0 && cy == DUK_FP_INFINITE) {
		goto ret_nan;
	}

#if defined(DUK_USE_POW_WORKAROUNDS)
	/* Specific fixes to common pow() implementation issues:
	 *   - test-bug-netbsd-math-pow.js: NetBSD 6.0 on x86 (at least)
	 *   - test-bug-mingw-math-issues.js
	 */
	cx = (duk_small_int_t) DUK_FPCLASSIFY(x);
	if (cx == DUK_FP_ZERO && y < 0.0) {
		sx = (duk_small_int_t) DUK_SIGNBIT(x);
		if (sx == 0) {
			/* Math.pow(+0,y) should be Infinity when y<0.  NetBSD pow()
			 * returns -Infinity instead when y is <0 and finite.  The
			 * if-clause also catches y == -Infinity (which works even
			 * without the fix).
			 */
			return DUK_DOUBLE_INFINITY;
		} else {
			/* Math.pow(-0,y) where y<0 should be:
			 *   - -Infinity if y<0 and an odd integer
			 *   - Infinity if y<0 but not an odd integer
			 * NetBSD pow() returns -Infinity for all finite y<0.  The
			 * if-clause also catches y == -Infinity (which works even
			 * without the fix).
			 */

			/* fmod() return value has same sign as input (negative) so
			 * the result here will be in the range ]-2,0], -1 indicates
			 * odd.  If x is -Infinity, NaN is returned and the odd check
			 * always concludes "not odd" which results in desired outcome.
			 */
			double tmp = DUK_FMOD(y, 2);
			if (tmp == -1.0) {
				return -DUK_DOUBLE_INFINITY;
			} else {
				/* Not odd, or y == -Infinity */
				return DUK_DOUBLE_INFINITY;
			}
		}
	} else if (cx == DUK_FP_NAN) {
		if (y == 0.0) {
			/* NaN ** +/- 0 should always be 1, but is NaN on
			 * at least some Cygwin/MinGW versions.
			 */
			return 1.0;
		}
	}
#else
	/* Some ISO C assumptions. */
	DUK_ASSERT(DUK_POW(DUK_DOUBLE_NAN, 0.0) == 1.0);
	DUK_ASSERT(DUK_ISINF(DUK_POW(0.0, -1.0)) && DUK_SIGNBIT(DUK_POW(0.0, -1.0)) == 0);
	DUK_ASSERT(DUK_ISINF(DUK_POW(-0.0, -2.0)) && DUK_SIGNBIT(DUK_POW(-0.0, -2.0)) == 0);
	DUK_ASSERT(DUK_ISINF(DUK_POW(-0.0, -3.0)) && DUK_SIGNBIT(DUK_POW(-0.0, -3.0)) != 0);
#endif

	return DUK_POW(x, y);

 ret_nan:
	return DUK_DOUBLE_NAN;
}
/*
 *  Call handling.
 *
 *  duk_handle_call_unprotected():
 *
 *    - Unprotected call to ECMAScript or Duktape/C function, from native
 *      code or bytecode executor.
 *
 *    - Also handles Ecma-to-Ecma calls which reuses a currently running
 *      executor instance to avoid native recursion.  Call setup is done
 *      normally, but just before calling the bytecode executor a special
 *      return code is used to indicate that a calling executor is reused.
 *
 *    - Also handles tailcalls, i.e. reuse of current duk_activation.
 *
 *    - Also handles setup for initial Duktape.Thread.resume().
 *
 *  duk_handle_safe_call():
 *
 *    - Protected C call within current activation.
 *
 *  setjmp() and local variables have a nasty interaction, see execution.rst;
 *  non-volatile locals modified after setjmp() call are not guaranteed to
 *  keep their value and can cause compiler or compiler version specific
 *  difficult to replicate issues.
 *
 *  See 'execution.rst'.
 */

/* #include duk_internal.h -> already included */

/* XXX: heap->error_not_allowed for success path too? */

/*
 *  Limit check helpers.
 */

/* Check native stack space if DUK_USE_NATIVE_STACK_CHECK() defined. */
DUK_INTERNAL void duk_native_stack_check(duk_hthread *thr) {
#if defined(DUK_USE_NATIVE_STACK_CHECK)
	if (DUK_USE_NATIVE_STACK_CHECK() != 0) {
		DUK_ERROR_RANGE(thr, DUK_STR_NATIVE_STACK_LIMIT);
	}
#else
	DUK_UNREF(thr);
#endif
}

/* Allow headroom for calls during error augmentation (see GH-191).
 * We allow space for 10 additional recursions, with one extra
 * for, e.g. a print() call at the deepest level, and an extra
 * +1 for protected call wrapping.
 */
#define DUK__AUGMENT_CALL_RELAX_COUNT  (10 + 2)

/* Stack space required by call handling entry. */
#define DUK__CALL_HANDLING_REQUIRE_STACK  8

DUK_LOCAL DUK_NOINLINE void duk__call_c_recursion_limit_check_slowpath(duk_hthread *thr) {
	/* When augmenting an error, the effective limit is a bit higher.
	 * Check for it only if the fast path check fails.
	 */
#if defined(DUK_USE_AUGMENT_ERROR_THROW) || defined(DUK_USE_AUGMENT_ERROR_CREATE)
	if (thr->heap->augmenting_error) {
		if (thr->heap->call_recursion_depth < thr->heap->call_recursion_limit + DUK__AUGMENT_CALL_RELAX_COUNT) {
			DUK_D(DUK_DPRINT("C recursion limit reached but augmenting error and within relaxed limit"));
			return;
		}
	}
#endif

	DUK_D(DUK_DPRINT("call prevented because C recursion limit reached"));
	DUK_ERROR_RANGE(thr, DUK_STR_NATIVE_STACK_LIMIT);
	DUK_WO_NORETURN(return;);
}

DUK_LOCAL DUK_ALWAYS_INLINE void duk__call_c_recursion_limit_check(duk_hthread *thr) {
	DUK_ASSERT(thr->heap->call_recursion_depth >= 0);
	DUK_ASSERT(thr->heap->call_recursion_depth <= thr->heap->call_recursion_limit);

	duk_native_stack_check(thr);

	/* This check is forcibly inlined because it's very cheap and almost
	 * always passes.  The slow path is forcibly noinline.
	 */
	if (DUK_LIKELY(thr->heap->call_recursion_depth < thr->heap->call_recursion_limit)) {
		return;
	}

	duk__call_c_recursion_limit_check_slowpath(thr);
}

DUK_LOCAL DUK_NOINLINE void duk__call_callstack_limit_check_slowpath(duk_hthread *thr) {
	/* When augmenting an error, the effective limit is a bit higher.
	 * Check for it only if the fast path check fails.
	 */
#if defined(DUK_USE_AUGMENT_ERROR_THROW) || defined(DUK_USE_AUGMENT_ERROR_CREATE)
	if (thr->heap->augmenting_error) {
		if (thr->callstack_top < DUK_USE_CALLSTACK_LIMIT + DUK__AUGMENT_CALL_RELAX_COUNT) {
			DUK_D(DUK_DPRINT("call stack limit reached but augmenting error and within relaxed limit"));
			return;
		}
	}
#endif

	/* XXX: error message is a bit misleading: we reached a recursion
	 * limit which is also essentially the same as a C callstack limit
	 * (except perhaps with some relaxed threading assumptions).
	 */
	DUK_D(DUK_DPRINT("call prevented because call stack limit reached"));
	DUK_ERROR_RANGE(thr, DUK_STR_CALLSTACK_LIMIT);
	DUK_WO_NORETURN(return;);
}

DUK_LOCAL DUK_ALWAYS_INLINE void duk__call_callstack_limit_check(duk_hthread *thr) {
	/* This check is forcibly inlined because it's very cheap and almost
	 * always passes.  The slow path is forcibly noinline.
	 */
	if (DUK_LIKELY(thr->callstack_top < DUK_USE_CALLSTACK_LIMIT)) {
		return;
	}

	duk__call_callstack_limit_check_slowpath(thr);
}

/*
 *  Interrupt counter fixup (for development only).
 */

#if defined(DUK_USE_INTERRUPT_COUNTER) && defined(DUK_USE_DEBUG)
DUK_LOCAL void duk__interrupt_fixup(duk_hthread *thr, duk_hthread *entry_curr_thread) {
	/* Currently the bytecode executor and executor interrupt
	 * instruction counts are off because we don't execute the
	 * interrupt handler when we're about to exit from the initial
	 * user call into Duktape.
	 *
	 * If we were to execute the interrupt handler here, the counts
	 * would match.  You can enable this block manually to check
	 * that this is the case.
	 */

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(thr->heap != NULL);

#if defined(DUK_USE_INTERRUPT_DEBUG_FIXUP)
	if (entry_curr_thread == NULL) {
		thr->interrupt_init = thr->interrupt_init - thr->interrupt_counter;
		thr->heap->inst_count_interrupt += thr->interrupt_init;
		DUK_DD(DUK_DDPRINT("debug test: updated interrupt count on exit to "
		                   "user code, instruction counts: executor=%ld, interrupt=%ld",
		                   (long) thr->heap->inst_count_exec, (long) thr->heap->inst_count_interrupt));
		DUK_ASSERT(thr->heap->inst_count_exec == thr->heap->inst_count_interrupt);
	}
#else
	DUK_UNREF(thr);
	DUK_UNREF(entry_curr_thread);
#endif
}
#endif

/*
 *  Arguments object creation.
 *
 *  Creating arguments objects involves many small details, see E5 Section
 *  10.6 for the specific requirements.  Much of the arguments object exotic
 *  behavior is implemented in duk_hobject_props.c, and is enabled by the
 *  object flag DUK_HOBJECT_FLAG_EXOTIC_ARGUMENTS.
 */

DUK_LOCAL void duk__create_arguments_object(duk_hthread *thr,
                                            duk_hobject *func,
                                            duk_hobject *varenv,
                                            duk_idx_t idx_args) {
	duk_hobject *arg;          /* 'arguments' */
	duk_hobject *formals;      /* formals for 'func' (may be NULL if func is a C function) */
	duk_idx_t i_arg;
	duk_idx_t i_map;
	duk_idx_t i_mappednames;
	duk_idx_t i_formals;
	duk_idx_t i_argbase;
	duk_idx_t n_formals;
	duk_idx_t idx;
	duk_idx_t num_stack_args;
	duk_bool_t need_map;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(func != NULL);
	DUK_ASSERT(DUK_HOBJECT_IS_NONBOUND_FUNCTION(func));
	DUK_ASSERT(varenv != NULL);

	/* [ ... func this arg1(@idx_args) ... argN envobj ]
	 * [ arg1(@idx_args) ... argN envobj ] (for tailcalls)
	 */

	need_map = 0;

	i_argbase = idx_args;
	num_stack_args = duk_get_top(thr) - i_argbase - 1;
	DUK_ASSERT(i_argbase >= 0);
	DUK_ASSERT(num_stack_args >= 0);

	formals = (duk_hobject *) duk_hobject_get_formals(thr, (duk_hobject *) func);
	if (formals) {
		n_formals = (duk_idx_t) ((duk_harray *) formals)->length;
		duk_push_hobject(thr, formals);
	} else {
		/* This shouldn't happen without tampering of internal
		 * properties: if a function accesses 'arguments', _Formals
		 * is kept.  Check for the case anyway in case internal
		 * properties have been modified manually.
		 */
		DUK_D(DUK_DPRINT("_Formals is undefined when creating arguments, use n_formals == 0"));
		n_formals = 0;
		duk_push_undefined(thr);
	}
	i_formals = duk_require_top_index(thr);

	DUK_ASSERT(n_formals >= 0);
	DUK_ASSERT(formals != NULL || n_formals == 0);

	DUK_DDD(DUK_DDDPRINT("func=%!O, formals=%!O, n_formals=%ld",
	                     (duk_heaphdr *) func, (duk_heaphdr *) formals,
	                     (long) n_formals));

	/* [ ... formals ] */

	/*
	 *  Create required objects:
	 *    - 'arguments' object: array-like, but not an array
	 *    - 'map' object: internal object, tied to 'arguments' (bare)
	 *    - 'mappedNames' object: temporary value used during construction (bare)
	 */

	arg = duk_push_object_helper(thr,
	                             DUK_HOBJECT_FLAG_EXTENSIBLE |
	                             DUK_HOBJECT_FLAG_FASTREFS |
	                             DUK_HOBJECT_FLAG_ARRAY_PART |
	                             DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_ARGUMENTS),
	                             DUK_BIDX_OBJECT_PROTOTYPE);
	DUK_ASSERT(arg != NULL);
	(void) duk_push_object_helper(thr,
	                              DUK_HOBJECT_FLAG_EXTENSIBLE |
	                              DUK_HOBJECT_FLAG_FASTREFS |
	                              DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_OBJECT),
	                              -1);  /* no prototype */
	(void) duk_push_object_helper(thr,
	                              DUK_HOBJECT_FLAG_EXTENSIBLE |
	                              DUK_HOBJECT_FLAG_FASTREFS |
	                              DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_OBJECT),
	                              -1);  /* no prototype */
	i_arg = duk_get_top(thr) - 3;
	i_map = i_arg + 1;
	i_mappednames = i_arg + 2;
	DUK_ASSERT(!duk_is_bare_object(thr, -3));  /* arguments */
	DUK_ASSERT(duk_is_bare_object(thr, -2));  /* map */
	DUK_ASSERT(duk_is_bare_object(thr, -1));  /* mappedNames */

	/* [ ... formals arguments map mappedNames ] */

	DUK_DDD(DUK_DDDPRINT("created arguments related objects: "
	                     "arguments at index %ld -> %!O "
	                     "map at index %ld -> %!O "
	                     "mappednames at index %ld -> %!O",
	                     (long) i_arg, (duk_heaphdr *) duk_get_hobject(thr, i_arg),
	                     (long) i_map, (duk_heaphdr *) duk_get_hobject(thr, i_map),
	                     (long) i_mappednames, (duk_heaphdr *) duk_get_hobject(thr, i_mappednames)));

	/*
	 *  Init arguments properties, map, etc.
	 */

	duk_push_int(thr, num_stack_args);
	duk_xdef_prop_stridx(thr, i_arg, DUK_STRIDX_LENGTH, DUK_PROPDESC_FLAGS_WC);

	/*
	 *  Init argument related properties.
	 */

	/* step 11 */
	idx = num_stack_args - 1;
	while (idx >= 0) {
		DUK_DDD(DUK_DDDPRINT("arg idx %ld, argbase=%ld, argidx=%ld",
		                     (long) idx, (long) i_argbase, (long) (i_argbase + idx)));

		DUK_DDD(DUK_DDDPRINT("define arguments[%ld]=arg", (long) idx));
		duk_dup(thr, i_argbase + idx);
		duk_xdef_prop_index_wec(thr, i_arg, (duk_uarridx_t) idx);
		DUK_DDD(DUK_DDDPRINT("defined arguments[%ld]=arg", (long) idx));

		/* step 11.c is relevant only if non-strict (checked in 11.c.ii) */
		if (!DUK_HOBJECT_HAS_STRICT(func) && idx < n_formals) {
			DUK_ASSERT(formals != NULL);

			DUK_DDD(DUK_DDDPRINT("strict function, index within formals (%ld < %ld)",
			                     (long) idx, (long) n_formals));

			duk_get_prop_index(thr, i_formals, (duk_uarridx_t) idx);
			DUK_ASSERT(duk_is_string(thr, -1));

			duk_dup_top(thr);  /* [ ... name name ] */

			if (!duk_has_prop(thr, i_mappednames)) {
				/* steps 11.c.ii.1 - 11.c.ii.4, but our internal book-keeping
				 * differs from the reference model
				 */

				/* [ ... name ] */

				need_map = 1;

				DUK_DDD(DUK_DDDPRINT("set mappednames[%s]=%ld",
				                     (const char *) duk_get_string(thr, -1),
				                     (long) idx));
				duk_dup_top(thr);                      /* name */
				(void) duk_push_uint_to_hstring(thr, (duk_uint_t) idx);  /* index */
				duk_xdef_prop_wec(thr, i_mappednames);  /* out of spec, must be configurable */

				DUK_DDD(DUK_DDDPRINT("set map[%ld]=%s",
				                     (long) idx,
				                     duk_get_string(thr, -1)));
				duk_dup_top(thr);         /* name */
				duk_xdef_prop_index_wec(thr, i_map, (duk_uarridx_t) idx);  /* out of spec, must be configurable */
			} else {
				/* duk_has_prop() popped the second 'name' */
			}

			/* [ ... name ] */
			duk_pop(thr);  /* pop 'name' */
		}

		idx--;
	}

	DUK_DDD(DUK_DDDPRINT("actual arguments processed"));

	/* step 12 */
	if (need_map) {
		DUK_DDD(DUK_DDDPRINT("adding 'map' and 'varenv' to arguments object"));

		/* should never happen for a strict callee */
		DUK_ASSERT(!DUK_HOBJECT_HAS_STRICT(func));

		duk_dup(thr, i_map);
		duk_xdef_prop_stridx(thr, i_arg, DUK_STRIDX_INT_MAP, DUK_PROPDESC_FLAGS_NONE);  /* out of spec, don't care */

		/* The variable environment for magic variable bindings needs to be
		 * given by the caller and recorded in the arguments object.
		 *
		 * See E5 Section 10.6, the creation of setters/getters.
		 *
		 * The variable environment also provides access to the callee, so
		 * an explicit (internal) callee property is not needed.
		 */

		duk_push_hobject(thr, varenv);
		duk_xdef_prop_stridx(thr, i_arg, DUK_STRIDX_INT_VARENV, DUK_PROPDESC_FLAGS_NONE);  /* out of spec, don't care */
	}

	/* steps 13-14 */
	if (DUK_HOBJECT_HAS_STRICT(func)) {
		/* Callee/caller are throwers and are not deletable etc.  They
		 * could be implemented as virtual properties, but currently
		 * there is no support for virtual properties which are accessors
		 * (only plain virtual properties).  This would not be difficult
		 * to change in duk_hobject_props, but we can make the throwers
		 * normal, concrete properties just as easily.
		 *
		 * Note that the specification requires that the *same* thrower
		 * built-in object is used here!  See E5 Section 10.6 main
		 * algoritm, step 14, and Section 13.2.3 which describes the
		 * thrower.  See test case test-arguments-throwers.js.
		 */

		DUK_DDD(DUK_DDDPRINT("strict function, setting caller/callee to throwers"));

		/* In ES2017 .caller is no longer set at all. */
		duk_xdef_prop_stridx_thrower(thr, i_arg, DUK_STRIDX_CALLEE);
	} else {
		DUK_DDD(DUK_DDDPRINT("non-strict function, setting callee to actual value"));
		duk_push_hobject(thr, func);
		duk_xdef_prop_stridx(thr, i_arg, DUK_STRIDX_CALLEE, DUK_PROPDESC_FLAGS_WC);
	}

	/* set exotic behavior only after we're done */
	if (need_map) {
		/* Exotic behaviors are only enabled for arguments objects
		 * which have a parameter map (see E5 Section 10.6 main
		 * algorithm, step 12).
		 *
		 * In particular, a non-strict arguments object with no
		 * mapped formals does *NOT* get exotic behavior, even
		 * for e.g. "caller" property.  This seems counterintuitive
		 * but seems to be the case.
		 */

		/* cannot be strict (never mapped variables) */
		DUK_ASSERT(!DUK_HOBJECT_HAS_STRICT(func));

		DUK_DDD(DUK_DDDPRINT("enabling exotic behavior for arguments object"));
		DUK_HOBJECT_SET_EXOTIC_ARGUMENTS(arg);
	} else {
		DUK_DDD(DUK_DDDPRINT("not enabling exotic behavior for arguments object"));
	}

	DUK_DDD(DUK_DDDPRINT("final arguments related objects: "
	                     "arguments at index %ld -> %!O "
	                     "map at index %ld -> %!O "
	                     "mappednames at index %ld -> %!O",
	                     (long) i_arg, (duk_heaphdr *) duk_get_hobject(thr, i_arg),
	                     (long) i_map, (duk_heaphdr *) duk_get_hobject(thr, i_map),
	                     (long) i_mappednames, (duk_heaphdr *) duk_get_hobject(thr, i_mappednames)));

	/* [ args(n) envobj formals arguments map mappednames ] */

	duk_pop_2(thr);
	duk_remove_m2(thr);

	/* [ args(n) envobj arguments ] */
}

/* Helper for creating the arguments object and adding it to the env record
 * on top of the value stack.
 */
DUK_LOCAL void duk__handle_createargs_for_call(duk_hthread *thr,
                                               duk_hobject *func,
                                               duk_hobject *env,
                                               duk_idx_t idx_args) {
	DUK_DDD(DUK_DDDPRINT("creating arguments object for function call"));

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(func != NULL);
	DUK_ASSERT(env != NULL);
	DUK_ASSERT(DUK_HOBJECT_HAS_CREATEARGS(func));

	/* [ ... arg1 ... argN envobj ] */

	duk__create_arguments_object(thr,
	                             func,
	                             env,
	                             idx_args);

	/* [ ... arg1 ... argN envobj argobj ] */

	duk_xdef_prop_stridx_short(thr,
	                           -2,
	                           DUK_STRIDX_LC_ARGUMENTS,
	                           DUK_HOBJECT_HAS_STRICT(func) ? DUK_PROPDESC_FLAGS_E :   /* strict: non-deletable, non-writable */
	                                                          DUK_PROPDESC_FLAGS_WE);  /* non-strict: non-deletable, writable */
	/* [ ... arg1 ... argN envobj ] */
}

/*
 *  Helpers for constructor call handling.
 *
 *  There are two [[Construct]] operations in the specification:
 *
 *    - E5 Section 13.2.2: for Function objects
 *    - E5 Section 15.3.4.5.2: for "bound" Function objects
 *
 *  The chain of bound functions is resolved in Section 15.3.4.5.2,
 *  with arguments "piling up" until the [[Construct]] internal
 *  method is called on the final, actual Function object.  Note
 *  that the "prototype" property is looked up *only* from the
 *  final object, *before* calling the constructor.
 *
 *  Since Duktape 2.2 bound functions are represented with the
 *  duk_hboundfunc internal type, and bound function chains are
 *  collapsed when a bound function is created.  As a result, the
 *  direct target of a duk_hboundfunc is always non-bound and the
 *  this/argument lists have been resolved.
 *
 *  When constructing new Array instances, an unnecessary object is
 *  created and discarded now: the standard [[Construct]] creates an
 *  object, and calls the Array constructor.  The Array constructor
 *  returns an Array instance, which is used as the result value for
 *  the "new" operation; the object created before the Array constructor
 *  call is discarded.
 *
 *  This would be easy to fix, e.g. by knowing that the Array constructor
 *  will always create a replacement object and skip creating the fallback
 *  object in that case.
 */

/* Update default instance prototype for constructor call. */
DUK_LOCAL void duk__update_default_instance_proto(duk_hthread *thr, duk_idx_t idx_func) {
	duk_hobject *proto;
	duk_hobject *fallback;

	DUK_ASSERT(duk_is_constructable(thr, idx_func));

	duk_get_prop_stridx_short(thr, idx_func, DUK_STRIDX_PROTOTYPE);
	proto = duk_get_hobject(thr, -1);
	if (proto == NULL) {
		DUK_DDD(DUK_DDDPRINT("constructor has no 'prototype' property, or value not an object "
		                     "-> leave standard Object prototype as fallback prototype"));
	} else {
		DUK_DDD(DUK_DDDPRINT("constructor has 'prototype' property with object value "
		                     "-> set fallback prototype to that value: %!iO", (duk_heaphdr *) proto));
		/* Original fallback (default instance) is untouched when
		 * resolving bound functions etc.
		 */
		fallback = duk_known_hobject(thr, idx_func + 1);
		DUK_ASSERT(fallback != NULL);
		DUK_HOBJECT_SET_PROTOTYPE_UPDREF(thr, fallback, proto);
	}
	duk_pop(thr);
}

/* Postprocess: return value special handling, error augmentation. */
DUK_INTERNAL void duk_call_construct_postprocess(duk_hthread *thr, duk_small_uint_t proxy_invariant) {
	/* Use either fallback (default instance) or retval depending
	 * on retval type.  Needs to be called before unwind because
	 * the default instance is read from the current (immutable)
	 * 'this' binding.
	 *
	 * For Proxy 'construct' calls the return value must be an
	 * Object (we accept object-like values like buffers and
	 * lightfuncs too).  If not, TypeError.
	 */
	if (duk_check_type_mask(thr, -1, DUK_TYPE_MASK_OBJECT |
	                                 DUK_TYPE_MASK_BUFFER |
	                                 DUK_TYPE_MASK_LIGHTFUNC)) {
		DUK_DDD(DUK_DDDPRINT("replacement value"));
	} else {
		if (DUK_UNLIKELY(proxy_invariant != 0U)) {
			/* Proxy 'construct' return value invariant violated. */
			DUK_ERROR_TYPE_INVALID_TRAP_RESULT(thr);
			DUK_WO_NORETURN(return;);
		}
		/* XXX: direct value stack access */
		duk_pop(thr);
		duk_push_this(thr);
	}

#if defined(DUK_USE_AUGMENT_ERROR_CREATE)
	/* Augment created errors upon creation, not when they are thrown or
	 * rethrown.  __FILE__ and __LINE__ are not desirable here; the call
	 * stack reflects the caller which is correct.  Skip topmost, unwound
	 * activation when creating a traceback.  If thr->ptr_curr_pc was !=
	 * NULL we'd need to sync the current PC so that the traceback comes
	 * out right; however it is always synced here so just assert for it.
	 */
	DUK_ASSERT(thr->ptr_curr_pc == NULL);
	duk_err_augment_error_create(thr, thr, NULL, 0, DUK_AUGMENT_FLAG_NOBLAME_FILELINE |
	                                                DUK_AUGMENT_FLAG_SKIP_ONE);
#endif
}

/*
 *  Helper for handling a bound function when a call is being made.
 *
 *  Assumes that bound function chains have been "collapsed" so that either
 *  the target is non-bound or there is one bound function that points to a
 *  nonbound target.
 *
 *  Prepends the bound arguments to the value stack (at idx_func + 2).
 *  The 'this' binding is also updated if necessary (at idx_func + 1).
 *  Note that for constructor calls the 'this' binding is never updated by
 *  [[BoundThis]].
 */

DUK_LOCAL void duk__handle_bound_chain_for_call(duk_hthread *thr,
                                                duk_idx_t idx_func,
                                                duk_bool_t is_constructor_call) {
	duk_tval *tv_func;
	duk_hobject *func;
	duk_idx_t len;

	DUK_ASSERT(thr != NULL);

	/* On entry, item at idx_func is a bound, non-lightweight function,
	 * but we don't rely on that below.
	 */

	DUK_ASSERT(duk_get_top(thr) >= idx_func + 2);

	tv_func = duk_require_tval(thr, idx_func);
	DUK_ASSERT(tv_func != NULL);

	if (DUK_TVAL_IS_OBJECT(tv_func)) {
		func = DUK_TVAL_GET_OBJECT(tv_func);

		/* XXX: separate helper function, out of fast path? */
		if (DUK_HOBJECT_HAS_BOUNDFUNC(func)) {
			duk_hboundfunc *h_bound;
			duk_tval *tv_args;
			duk_tval *tv_gap;

			h_bound = (duk_hboundfunc *) (void *) func;
			tv_args = h_bound->args;
			len = h_bound->nargs;
			DUK_ASSERT(len == 0 || tv_args != NULL);

			DUK_DDD(DUK_DDDPRINT("bound function encountered, ptr=%p: %!T",
			                     (void *) DUK_TVAL_GET_OBJECT(tv_func), tv_func));

			/* [ ... func this arg1 ... argN ] */

			if (is_constructor_call) {
				/* See: tests/ecmascript/test-spec-bound-constructor.js */
				DUK_DDD(DUK_DDDPRINT("constructor call: don't update this binding"));
			} else {
				/* XXX: duk_replace_tval */
				duk_push_tval(thr, &h_bound->this_binding);
				duk_replace(thr, idx_func + 1);  /* idx_this = idx_func + 1 */
			}

			/* [ ... func this arg1 ... argN ] */

			duk_require_stack(thr, len);

			tv_gap = duk_reserve_gap(thr, idx_func + 2, len);
			duk_copy_tvals_incref(thr, tv_gap, tv_args, (duk_size_t) len);

			/* [ ... func this <bound args> arg1 ... argN ] */

			duk_push_tval(thr, &h_bound->target);
			duk_replace(thr, idx_func);  /* replace in stack */

			DUK_DDD(DUK_DDDPRINT("bound function handled, idx_func=%ld, curr func=%!T",
			                     (long) idx_func, duk_get_tval(thr, idx_func)));
		}
	} else if (DUK_TVAL_IS_LIGHTFUNC(tv_func)) {
		/* Lightweight function: never bound, so terminate. */
		;
	} else {
		/* Shouldn't happen, so ugly error is enough. */
		DUK_ERROR_INTERNAL(thr);
		DUK_WO_NORETURN(return;);
	}

	DUK_ASSERT(duk_get_top(thr) >= idx_func + 2);

	DUK_DDD(DUK_DDDPRINT("final non-bound function is: %!T", duk_get_tval(thr, idx_func)));

#if defined(DUK_USE_ASSERTIONS)
	tv_func = duk_require_tval(thr, idx_func);
	DUK_ASSERT(DUK_TVAL_IS_LIGHTFUNC(tv_func) || DUK_TVAL_IS_OBJECT(tv_func));
	if (DUK_TVAL_IS_OBJECT(tv_func)) {
		func = DUK_TVAL_GET_OBJECT(tv_func);
		DUK_ASSERT(func != NULL);
		DUK_ASSERT(!DUK_HOBJECT_HAS_BOUNDFUNC(func));
		DUK_ASSERT(DUK_HOBJECT_HAS_COMPFUNC(func) ||
		           DUK_HOBJECT_HAS_NATFUNC(func) ||
		           DUK_HOBJECT_IS_PROXY(func));
	}
#endif
}

/*
 *  Helper for inline handling of .call(), .apply(), and .construct().
 */

DUK_LOCAL duk_bool_t duk__handle_specialfuncs_for_call(duk_hthread *thr, duk_idx_t idx_func, duk_hobject *func, duk_small_uint_t *call_flags, duk_bool_t first) {
#if defined(DUK_USE_ASSERTIONS)
	duk_c_function natfunc;
#endif
	duk_tval *tv_args;

	DUK_ASSERT(func != NULL);
	DUK_ASSERT((*call_flags & DUK_CALL_FLAG_CONSTRUCT) == 0);  /* Caller. */

#if defined(DUK_USE_ASSERTIONS)
	natfunc = ((duk_hnatfunc *) func)->func;
	DUK_ASSERT(natfunc != NULL);
#endif

	/* On every round of function resolution at least target function and
	 * 'this' binding are set.  We can assume that here, and must guarantee
	 * it on exit.  Value stack reserve is extended for bound function and
	 * .apply() unpacking so we don't need to extend it here when we need a
	 * few slots.
	 */
	DUK_ASSERT(duk_get_top(thr) >= idx_func + 2);

	/* Handle native 'eval' specially.  A direct eval check is only made
	 * for the first resolution attempt; e.g. a bound eval call is -not-
	 * a direct eval call.
	 */
	if (DUK_UNLIKELY(((duk_hnatfunc *) func)->magic == 15)) {
		/* For now no special handling except for direct eval
		 * detection.
		 */
		DUK_ASSERT(((duk_hnatfunc *) func)->func == duk_bi_global_object_eval);
		if (first && (*call_flags & DUK_CALL_FLAG_CALLED_AS_EVAL)) {
			*call_flags = (*call_flags & ~DUK_CALL_FLAG_CALLED_AS_EVAL) | DUK_CALL_FLAG_DIRECT_EVAL;
		}
		DUK_ASSERT(duk_get_top(thr) >= idx_func + 2);
		return 1;  /* stop resolving */
	}

	/* Handle special functions based on the DUK_HOBJECT_FLAG_SPECIAL_CALL
	 * flag; their magic value is used for switch-case.
	 *
	 * NOTE: duk_unpack_array_like() reserves value stack space
	 * for the result values (unlike most other value stack calls).
	 */
	switch (((duk_hnatfunc *) func)->magic) {
	case 0: {  /* 0=Function.prototype.call() */
		/* Value stack:
		 * idx_func + 0: Function.prototype.call()  [removed]
		 * idx_func + 1: this binding for .call (target function)
		 * idx_func + 2: 1st argument to .call, desired 'this' binding
		 * idx_func + 3: 2nd argument to .call, desired 1st argument for ultimate target
		 * ...
		 *
		 * Remove idx_func + 0 to get:
		 * idx_func + 0: target function
		 * idx_func + 1: this binding
		 * idx_func + 2: call arguments
		 * ...
		 */
		DUK_ASSERT(natfunc == duk_bi_function_prototype_call);
		duk_remove_unsafe(thr, idx_func);
		tv_args = thr->valstack_bottom + idx_func + 2;
		if (thr->valstack_top < tv_args) {
			DUK_ASSERT(tv_args <= thr->valstack_end);
			thr->valstack_top = tv_args;  /* at least target function and 'this' binding present */
		}
		break;
	}
	case 1: {  /* 1=Function.prototype.apply() */
		/* Value stack:
		 * idx_func + 0: Function.prototype.apply()  [removed]
		 * idx_func + 1: this binding for .apply (target function)
		 * idx_func + 2: 1st argument to .apply, desired 'this' binding
		 * idx_func + 3: 2nd argument to .apply, argArray
		 * [anything after this MUST be ignored]
		 *
		 * Remove idx_func + 0 and unpack the argArray to get:
		 * idx_func + 0: target function
		 * idx_func + 1: this binding
		 * idx_func + 2: call arguments
		 * ...
		 */
		DUK_ASSERT(natfunc == duk_bi_function_prototype_apply);
		duk_remove_unsafe(thr, idx_func);
		goto apply_shared;
	}
#if defined(DUK_USE_REFLECT_BUILTIN)
	case 2: {  /* 2=Reflect.apply() */
		/* Value stack:
		 * idx_func + 0: Reflect.apply()  [removed]
		 * idx_func + 1: this binding for .apply (ignored, usually Reflect)  [removed]
		 * idx_func + 2: 1st argument to .apply, target function
		 * idx_func + 3: 2nd argument to .apply, desired 'this' binding
		 * idx_func + 4: 3rd argument to .apply, argArray
		 * [anything after this MUST be ignored]
		 *
		 * Remove idx_func + 0 and idx_func + 1, and unpack the argArray to get:
		 * idx_func + 0: target function
		 * idx_func + 1: this binding
		 * idx_func + 2: call arguments
		 * ...
		 */
		DUK_ASSERT(natfunc == duk_bi_reflect_apply);
		duk_remove_n_unsafe(thr, idx_func, 2);
		goto apply_shared;
	}
	case 3: {  /* 3=Reflect.construct() */
		/* Value stack:
		 * idx_func + 0: Reflect.construct()  [removed]
		 * idx_func + 1: this binding for .construct (ignored, usually Reflect)  [removed]
		 * idx_func + 2: 1st argument to .construct, target function
		 * idx_func + 3: 2nd argument to .construct, argArray
		 * idx_func + 4: 3rd argument to .construct, newTarget
		 * [anything after this MUST be ignored]
		 *
		 * Remove idx_func + 0 and idx_func + 1, unpack the argArray,
		 * and insert default instance (prototype not yet updated), to get:
		 * idx_func + 0: target function
		 * idx_func + 1: this binding (default instance)
		 * idx_func + 2: constructor call arguments
		 * ...
		 *
		 * Call flags must be updated to reflect the fact that we're
		 * now dealing with a constructor call, and e.g. the 'this'
		 * binding cannot be overwritten if the target is bound.
		 *
		 * newTarget is checked but not yet passed onwards.
		 */

		duk_idx_t top;

		DUK_ASSERT(natfunc == duk_bi_reflect_construct);
		*call_flags |= DUK_CALL_FLAG_CONSTRUCT;
		duk_remove_n_unsafe(thr, idx_func, 2);
		top = duk_get_top(thr);
		if (!duk_is_constructable(thr, idx_func)) {
			/* Target constructability must be checked before
			 * unpacking argArray (which may cause side effects).
			 * Just return; caller will throw the error.
			 */
			duk_set_top_unsafe(thr, idx_func + 2);  /* satisfy asserts */
			break;
		}
		duk_push_object(thr);
		duk_insert(thr, idx_func + 1);  /* default instance */

		/* [ ... func default_instance argArray newTarget? ] */

		top = duk_get_top(thr);
		if (top < idx_func + 3) {
			/* argArray is a mandatory argument for Reflect.construct(). */
			DUK_ERROR_TYPE_INVALID_ARGS(thr);
			DUK_WO_NORETURN(return 0;);
		}
		if (top > idx_func + 3) {
			if (!duk_strict_equals(thr, idx_func, idx_func + 3)) {
				/* XXX: [[Construct]] newTarget currently unsupported */
				DUK_ERROR_UNSUPPORTED(thr);
				DUK_WO_NORETURN(return 0;);
			}
			duk_set_top_unsafe(thr, idx_func + 3);  /* remove any args beyond argArray */
		}
		DUK_ASSERT(duk_get_top(thr) == idx_func + 3);
		DUK_ASSERT(duk_is_valid_index(thr, idx_func + 2));
		(void) duk_unpack_array_like(thr, idx_func + 2);  /* XXX: should also remove target to be symmetric with duk_pack()? */
		duk_remove(thr, idx_func + 2);
		DUK_ASSERT(duk_get_top(thr) >= idx_func + 2);
		break;
	}
#endif  /* DUK_USE_REFLECT_BUILTIN */
	default: {
		DUK_ASSERT(0);
		DUK_UNREACHABLE();
	}
	}

	DUK_ASSERT(duk_get_top(thr) >= idx_func + 2);
	return 0;  /* keep resolving */

 apply_shared:
	tv_args = thr->valstack_bottom + idx_func + 2;
	if (thr->valstack_top <= tv_args) {
		DUK_ASSERT(tv_args <= thr->valstack_end);
		thr->valstack_top = tv_args;  /* at least target func and 'this' binding present */
		/* No need to check for argArray. */
	} else {
		DUK_ASSERT(duk_get_top(thr) >= idx_func + 3);  /* idx_func + 2 covered above */
		if (thr->valstack_top > tv_args + 1) {
			duk_set_top_unsafe(thr, idx_func + 3);  /* remove any args beyond argArray */
		}
		DUK_ASSERT(duk_is_valid_index(thr, idx_func + 2));
		if (!duk_is_callable(thr, idx_func)) {
			/* Avoid unpack side effects if the target isn't callable.
			 * Calling code will throw the actual error.
			 */
		} else {
			(void) duk_unpack_array_like(thr, idx_func + 2);
			duk_remove(thr, idx_func + 2);
		}
	}
	DUK_ASSERT(duk_get_top(thr) >= idx_func + 2);
	return 0;  /* keep resolving */
}

/*
 *  Helper for Proxy handling.
 */

#if defined(DUK_USE_ES6_PROXY)
DUK_LOCAL void duk__handle_proxy_for_call(duk_hthread *thr, duk_idx_t idx_func, duk_hproxy *h_proxy, duk_small_uint_t *call_flags) {
	duk_bool_t rc;

	/* Value stack:
	 * idx_func + 0: Proxy object
	 * idx_func + 1: this binding for call
	 * idx_func + 2: 1st argument for call
	 * idx_func + 3: 2nd argument for call
	 * ...
	 *
	 * If Proxy doesn't have a trap for the call ('apply' or 'construct'),
	 * replace Proxy object with target object.
	 *
	 * If we're dealing with a normal call and the Proxy has an 'apply'
	 * trap, manipulate value stack to:
	 *
	 * idx_func + 0: trap
	 * idx_func + 1: Proxy's handler
	 * idx_func + 2: Proxy's target
	 * idx_func + 3: this binding for call (from idx_func + 1)
	 * idx_func + 4: call arguments packed to an array
	 *
	 * If we're dealing with a constructor call and the Proxy has a
	 * 'construct' trap, manipulate value stack to:
	 *
	 * idx_func + 0: trap
	 * idx_func + 1: Proxy's handler
	 * idx_func + 2: Proxy's target
	 * idx_func + 3: call arguments packed to an array
	 * idx_func + 4: newTarget == Proxy object here
	 *
	 * As we don't yet have proper newTarget support, the newTarget at
	 * idx_func + 3 is just the original constructor being called, i.e.
	 * the Proxy object (not the target).  Note that the default instance
	 * (original 'this' binding) is dropped and ignored.
	 */

	duk_push_hobject(thr, h_proxy->handler);
	rc = duk_get_prop_stridx_short(thr, -1, (*call_flags & DUK_CALL_FLAG_CONSTRUCT) ? DUK_STRIDX_CONSTRUCT : DUK_STRIDX_APPLY);
	if (rc == 0) {
		/* Not found, continue to target.  If this is a construct
		 * call, update default instance prototype using the Proxy,
		 * not the target.
		 */
		if (*call_flags & DUK_CALL_FLAG_CONSTRUCT) {
			if (!(*call_flags & DUK_CALL_FLAG_DEFAULT_INSTANCE_UPDATED)) {
				*call_flags |= DUK_CALL_FLAG_DEFAULT_INSTANCE_UPDATED;
				duk__update_default_instance_proto(thr, idx_func);
			}
		}
		duk_pop_2(thr);
		duk_push_hobject(thr, h_proxy->target);
		duk_replace(thr, idx_func);
		return;
	}

	/* Here we must be careful not to replace idx_func while
	 * h_proxy is still needed, otherwise h_proxy may become
	 * dangling.  This could be improved e.g. using a
	 * duk_pack_slice() with a freeform slice.
	 */

	/* Here:
	 * idx_func + 0: Proxy object
	 * idx_func + 1: this binding for call
	 * idx_func + 2: 1st argument for call
	 * idx_func + 3: 2nd argument for call
	 * ...
	 * idx_func + N: handler
	 * idx_func + N + 1: trap
	 */

	duk_insert(thr, idx_func + 1);
	duk_insert(thr, idx_func + 2);
	duk_push_hobject(thr, h_proxy->target);
	duk_insert(thr, idx_func + 3);
	duk_pack(thr, duk_get_top(thr) - (idx_func + 5));
	DUK_ASSERT(!duk_is_bare_object(thr, -1));

	/* Here:
	 * idx_func + 0: Proxy object
	 * idx_func + 1: trap
	 * idx_func + 2: Proxy's handler
	 * idx_func + 3: Proxy's target
	 * idx_func + 4: this binding for call
	 * idx_func + 5: arguments array
	 */
	DUK_ASSERT(duk_get_top(thr) == idx_func + 6);

	if (*call_flags & DUK_CALL_FLAG_CONSTRUCT) {
		*call_flags |= DUK_CALL_FLAG_CONSTRUCT_PROXY;  /* Enable 'construct' trap return invariant check. */
		*call_flags &= ~(DUK_CALL_FLAG_CONSTRUCT);     /* Resume as non-constructor call to the trap. */

		/* 'apply' args: target, thisArg, argArray
		 * 'construct' args: target, argArray, newTarget
		 */
		duk_remove(thr, idx_func + 4);
		duk_push_hobject(thr, (duk_hobject *) h_proxy);
	}

	/* Finalize value stack layout by removing Proxy reference. */
	duk_remove(thr, idx_func);
	h_proxy = NULL;  /* invalidated */
	DUK_ASSERT(duk_get_top(thr) == idx_func + 5);
}
#endif  /* DUK_USE_ES6_PROXY */

/*
 *  Helper for setting up var_env and lex_env of an activation,
 *  assuming it does NOT have the DUK_HOBJECT_FLAG_NEWENV flag.
 */

DUK_LOCAL void duk__handle_oldenv_for_call(duk_hthread *thr,
                                           duk_hobject *func,
                                           duk_activation *act) {
	duk_hcompfunc *f;
	duk_hobject *h_lex;
	duk_hobject *h_var;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(func != NULL);
	DUK_ASSERT(act != NULL);
	DUK_ASSERT(!DUK_HOBJECT_HAS_NEWENV(func));
	DUK_ASSERT(!DUK_HOBJECT_HAS_CREATEARGS(func));
	DUK_ASSERT(DUK_HOBJECT_IS_COMPFUNC(func));
	DUK_UNREF(thr);

	f = (duk_hcompfunc *) func;
	h_lex = DUK_HCOMPFUNC_GET_LEXENV(thr->heap, f);
	h_var = DUK_HCOMPFUNC_GET_VARENV(thr->heap, f);
	DUK_ASSERT(h_lex != NULL);  /* Always true for closures (not for templates) */
	DUK_ASSERT(h_var != NULL);
	act->lex_env = h_lex;
	act->var_env = h_var;
	DUK_HOBJECT_INCREF(thr, h_lex);
	DUK_HOBJECT_INCREF(thr, h_var);
}

/*
 *  Helper for updating callee 'caller' property.
 */

#if defined(DUK_USE_NONSTD_FUNC_CALLER_PROPERTY)
DUK_LOCAL void duk__update_func_caller_prop(duk_hthread *thr, duk_hobject *func) {
	duk_tval *tv_caller;
	duk_hobject *h_tmp;
	duk_activation *act_callee;
	duk_activation *act_caller;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(func != NULL);
	DUK_ASSERT(!DUK_HOBJECT_HAS_BOUNDFUNC(func));  /* bound chain resolved */
	DUK_ASSERT(thr->callstack_top >= 1);

	if (DUK_HOBJECT_HAS_STRICT(func)) {
		/* Strict functions don't get their 'caller' updated. */
		return;
	}

	DUK_ASSERT(thr->callstack_top > 0);
	act_callee = thr->callstack_curr;
	DUK_ASSERT(act_callee != NULL);
	act_caller = (thr->callstack_top >= 2 ? act_callee->parent : NULL);

	/* XXX: check .caller writability? */

	/* Backup 'caller' property and update its value. */
	tv_caller = duk_hobject_find_entry_tval_ptr_stridx(thr->heap, func, DUK_STRIDX_CALLER);
	if (tv_caller) {
		/* If caller is global/eval code, 'caller' should be set to
		 * 'null'.
		 *
		 * XXX: there is no exotic flag to infer this correctly now.
		 * The NEWENV flag is used now which works as intended for
		 * everything (global code, non-strict eval code, and functions)
		 * except strict eval code.  Bound functions are never an issue
		 * because 'func' has been resolved to a non-bound function.
		 */

		if (act_caller != NULL) {
			/* act_caller->func may be NULL in some finalization cases,
			 * just treat like we don't know the caller.
			 */
			if (act_caller->func && !DUK_HOBJECT_HAS_NEWENV(act_caller->func)) {
				/* Setting to NULL causes 'caller' to be set to
				 * 'null' as desired.
				 */
				act_caller = NULL;
			}
		}

		if (DUK_TVAL_IS_OBJECT(tv_caller)) {
			h_tmp = DUK_TVAL_GET_OBJECT(tv_caller);
			DUK_ASSERT(h_tmp != NULL);
			act_callee->prev_caller = h_tmp;

			/* Previous value doesn't need refcount changes because its ownership
			 * is transferred to prev_caller.
			 */

			if (act_caller != NULL) {
				DUK_ASSERT(act_caller->func != NULL);
				DUK_TVAL_SET_OBJECT(tv_caller, act_caller->func);
				DUK_TVAL_INCREF(thr, tv_caller);
			} else {
				DUK_TVAL_SET_NULL(tv_caller);  /* no incref */
			}
		} else {
			/* 'caller' must only take on 'null' or function value */
			DUK_ASSERT(!DUK_TVAL_IS_HEAP_ALLOCATED(tv_caller));
			DUK_ASSERT(act_callee->prev_caller == NULL);
			if (act_caller != NULL && act_caller->func) {
				/* Tolerate act_caller->func == NULL which happens in
				 * some finalization cases; treat like unknown caller.
				 */
				DUK_TVAL_SET_OBJECT(tv_caller, act_caller->func);
				DUK_TVAL_INCREF(thr, tv_caller);
			} else {
				DUK_TVAL_SET_NULL(tv_caller);  /* no incref */
			}
		}
	}
}
#endif  /* DUK_USE_NONSTD_FUNC_CALLER_PROPERTY */

/*
 *  Shared helpers for resolving the final, non-bound target function of the
 *  call and the effective 'this' binding.  Resolves bound functions and
 *  applies .call(), .apply(), and .construct() inline.
 *
 *  Proxy traps are also handled inline so that if the target is a Proxy with
 *  a 'call' or 'construct' trap, the trap handler is called with a modified
 *  argument list.
 *
 *  Once the bound function / .call() / .apply() / .construct() sequence has
 *  been resolved, the value at idx_func + 1 may need coercion described in
 *  E5 Section 10.4.3.
 *
 *  A call that begins as a non-constructor call may be converted into a
 *  constructor call during the resolution process if Reflect.construct()
 *  is invoked.  This is handled by updating the caller's call_flags.
 *
 *  For global and eval code (E5 Sections 10.4.1 and 10.4.2), we assume
 *  that the caller has provided the correct 'this' binding explicitly
 *  when calling, i.e.:
 *
 *    - global code: this=global object
 *    - direct eval: this=copy from eval() caller's this binding
 *    - other eval:  this=global object
 *
 *  The 'this' coercion may cause a recursive function call with arbitrary
 *  side effects, because ToObject() may be called.
 */

DUK_LOCAL DUK_INLINE void duk__coerce_nonstrict_this_binding(duk_hthread *thr, duk_idx_t idx_this) {
	duk_tval *tv_this;
	duk_hobject *obj_global;

	tv_this = thr->valstack_bottom + idx_this;
	switch (DUK_TVAL_GET_TAG(tv_this)) {
	case DUK_TAG_OBJECT:
		DUK_DDD(DUK_DDDPRINT("this binding: non-strict, object -> use directly"));
		break;
	case DUK_TAG_UNDEFINED:
	case DUK_TAG_NULL:
		DUK_DDD(DUK_DDDPRINT("this binding: non-strict, undefined/null -> use global object"));
		obj_global = thr->builtins[DUK_BIDX_GLOBAL];
		/* XXX: avoid this check somehow */
		if (DUK_LIKELY(obj_global != NULL)) {
			DUK_ASSERT(!DUK_TVAL_IS_HEAP_ALLOCATED(tv_this));  /* no need to decref previous value */
			DUK_TVAL_SET_OBJECT(tv_this, obj_global);
			DUK_HOBJECT_INCREF(thr, obj_global);
		} else {
			/* This may only happen if built-ins are being "torn down".
			 * This behavior is out of specification scope.
			 */
			DUK_D(DUK_DPRINT("this binding: wanted to use global object, but it is NULL -> using undefined instead"));
			DUK_ASSERT(!DUK_TVAL_IS_HEAP_ALLOCATED(tv_this));  /* no need to decref previous value */
			DUK_TVAL_SET_UNDEFINED(tv_this);  /* nothing to incref */
		}
		break;
	default:
		/* Plain buffers and lightfuncs are object coerced.  Lightfuncs
		 * very rarely come here however, because the call target would
		 * need to be a non-strict non-lightfunc (lightfuncs are considered
		 * strict) with an explicit lightfunc 'this' binding.
		 */
		DUK_ASSERT(!DUK_TVAL_IS_UNUSED(tv_this));
		DUK_DDD(DUK_DDDPRINT("this binding: non-strict, not object/undefined/null -> use ToObject(value)"));
		duk_to_object(thr, idx_this);  /* may have side effects */
		break;
	}
}

DUK_LOCAL DUK_ALWAYS_INLINE duk_bool_t duk__resolve_target_fastpath_check(duk_hthread *thr, duk_idx_t idx_func, duk_hobject **out_func, duk_small_uint_t call_flags) {
#if defined(DUK_USE_PREFER_SIZE)
	DUK_UNREF(thr);
	DUK_UNREF(idx_func);
	DUK_UNREF(out_func);
	DUK_UNREF(call_flags);
#else  /* DUK_USE_PREFER_SIZE */
	duk_tval *tv_func;
	duk_hobject *func;

	if (DUK_UNLIKELY(call_flags & DUK_CALL_FLAG_CONSTRUCT)) {
		return 0;
	}

	tv_func = DUK_GET_TVAL_POSIDX(thr, idx_func);
	DUK_ASSERT(tv_func != NULL);

	if (DUK_LIKELY(DUK_TVAL_IS_OBJECT(tv_func))) {
		func = DUK_TVAL_GET_OBJECT(tv_func);
		if (DUK_HOBJECT_IS_CALLABLE(func) &&
		    !DUK_HOBJECT_HAS_BOUNDFUNC(func) &&
		    !DUK_HOBJECT_HAS_SPECIAL_CALL(func)) {
			*out_func = func;

			if (DUK_HOBJECT_HAS_STRICT(func)) {
				/* Strict function: no 'this' coercion. */
				return 1;
			}

			duk__coerce_nonstrict_this_binding(thr, idx_func + 1);
			return 1;
		}
	} else if (DUK_TVAL_IS_LIGHTFUNC(tv_func)) {
		*out_func = NULL;

		/* Lightfuncs are considered strict, so 'this' binding is
		 * used as is.  They're never bound, always constructable,
		 * and never special functions.
		 */
		return 1;
	}
#endif  /* DUK_USE_PREFER_SIZE */
	return 0;  /* let slow path deal with it */
}

DUK_LOCAL duk_hobject *duk__resolve_target_func_and_this_binding(duk_hthread *thr,
                                                                 duk_idx_t idx_func,
                                                                 duk_small_uint_t *call_flags) {
	duk_tval *tv_func;
	duk_hobject *func;
	duk_bool_t first;

	DUK_ASSERT(duk_get_top(thr) >= idx_func + 2);

	for (first = 1;; first = 0) {
		DUK_ASSERT(duk_get_top(thr) >= idx_func + 2);

		tv_func = DUK_GET_TVAL_POSIDX(thr, idx_func);
		DUK_ASSERT(tv_func != NULL);

		DUK_DD(DUK_DDPRINT("target func: %!iT", tv_func));

		if (DUK_TVAL_IS_OBJECT(tv_func)) {
			func = DUK_TVAL_GET_OBJECT(tv_func);

			if (*call_flags & DUK_CALL_FLAG_CONSTRUCT) {
				if (DUK_UNLIKELY(!DUK_HOBJECT_HAS_CONSTRUCTABLE(func))) {
					goto not_constructable;
				}
			} else {
				if (DUK_UNLIKELY(!DUK_HOBJECT_IS_CALLABLE(func))) {
					goto not_callable;
				}
			}

			if (DUK_LIKELY(!DUK_HOBJECT_HAS_BOUNDFUNC(func) &&
			               !DUK_HOBJECT_HAS_SPECIAL_CALL(func) &&
			               !DUK_HOBJECT_HAS_EXOTIC_PROXYOBJ(func))) {
				/* Common case, so test for using a single bitfield test.
				 * Break out to handle this coercion etc.
				 */
				break;
			}

			/* XXX: could set specialcall for boundfuncs too, simplify check above */

			if (DUK_HOBJECT_HAS_BOUNDFUNC(func)) {
				DUK_ASSERT(!DUK_HOBJECT_HAS_SPECIAL_CALL(func));
				DUK_ASSERT(!DUK_HOBJECT_IS_NATFUNC(func));

				/* Callable/constructable flags are the same
				 * for the bound function and its target, so
				 * we don't need to check them here, we can
				 * check them from the target only.
				 */
				duk__handle_bound_chain_for_call(thr, idx_func, *call_flags & DUK_CALL_FLAG_CONSTRUCT);

				DUK_ASSERT(DUK_TVAL_IS_OBJECT(duk_require_tval(thr, idx_func)) ||
				           DUK_TVAL_IS_LIGHTFUNC(duk_require_tval(thr, idx_func)));
			} else {
				DUK_ASSERT(DUK_HOBJECT_HAS_SPECIAL_CALL(func));

#if defined(DUK_USE_ES6_PROXY)
				if (DUK_HOBJECT_HAS_EXOTIC_PROXYOBJ(func)) {
					/* If no trap, resume processing from Proxy trap.
					 * If trap exists, helper converts call into a trap
					 * call; this may change a constructor call into a
					 * normal (non-constructor) trap call.  We must
					 * continue processing even when a trap is found as
					 * the trap may be bound.
					 */
					duk__handle_proxy_for_call(thr, idx_func, (duk_hproxy *) func, call_flags);
				}
				else
#endif
				{
					DUK_ASSERT(DUK_HOBJECT_IS_NATFUNC(func));
					DUK_ASSERT(DUK_HOBJECT_HAS_CALLABLE(func));
					DUK_ASSERT(!DUK_HOBJECT_HAS_CONSTRUCTABLE(func));
					/* Constructable check already done above. */

					if (duk__handle_specialfuncs_for_call(thr, idx_func, func, call_flags, first) != 0) {
						/* Encountered native eval call, normal call
						 * context.  Break out, handle this coercion etc.
						 */
						break;
					}
				}
			}
			/* Retry loop. */
		} else if (DUK_TVAL_IS_LIGHTFUNC(tv_func)) {
			/* Lightfuncs are:
			 *   - Always strict, so no 'this' coercion.
			 *   - Always callable.
			 *   - Always constructable.
			 *   - Never specialfuncs.
			 */
			func = NULL;
			goto finished;
		} else {
			goto not_callable;
		}
	}

	DUK_ASSERT(func != NULL);

	if (!DUK_HOBJECT_HAS_STRICT(func)) {
		/* Non-strict target needs 'this' coercion.
		 * This has potential side effects invalidating
		 * 'tv_func'.
		 */
		duk__coerce_nonstrict_this_binding(thr, idx_func + 1);
	}
	if (*call_flags & DUK_CALL_FLAG_CONSTRUCT) {
		if (!(*call_flags & DUK_CALL_FLAG_DEFAULT_INSTANCE_UPDATED)) {
			*call_flags |= DUK_CALL_FLAG_DEFAULT_INSTANCE_UPDATED;
			duk__update_default_instance_proto(thr, idx_func);
		}
	}

 finished:

#if defined(DUK_USE_ASSERTIONS)
	{
		duk_tval *tv_tmp;

		tv_tmp = duk_get_tval(thr, idx_func);
		DUK_ASSERT(tv_tmp != NULL);

		DUK_ASSERT((DUK_TVAL_IS_OBJECT(tv_tmp) && DUK_HOBJECT_IS_CALLABLE(DUK_TVAL_GET_OBJECT(tv_tmp))) ||
		           DUK_TVAL_IS_LIGHTFUNC(tv_tmp));
		DUK_ASSERT(func == NULL || !DUK_HOBJECT_HAS_BOUNDFUNC(func));
		DUK_ASSERT(func == NULL || (DUK_HOBJECT_IS_COMPFUNC(func) ||
		                            DUK_HOBJECT_IS_NATFUNC(func)));
		DUK_ASSERT(func == NULL || (DUK_HOBJECT_HAS_CONSTRUCTABLE(func) ||
		                            (*call_flags & DUK_CALL_FLAG_CONSTRUCT) == 0));
	}
#endif

	return func;

 not_callable:
	DUK_ASSERT(tv_func != NULL);

#if defined(DUK_USE_VERBOSE_ERRORS)
	/* GETPROPC delayed error handling: when target is not callable,
	 * GETPROPC replaces idx_func+0 with a non-callable wrapper object
	 * with a hidden Symbol to signify it's to be handled here.  If
	 * found, unwrap the original Error and throw it as is here.  The
	 * hidden Symbol is only checked as an own property, not inherited
	 * (which would be dangerous).
	 */
	if (DUK_TVAL_IS_OBJECT(tv_func)) {
		duk_tval *tv_wrap = duk_hobject_find_entry_tval_ptr_stridx(thr->heap, DUK_TVAL_GET_OBJECT(tv_func), DUK_STRIDX_INT_TARGET);
		if (tv_wrap != NULL) {
			DUK_DD(DUK_DDPRINT("delayed error from GETPROPC: %!T", tv_wrap));
			duk_push_tval(thr, tv_wrap);
			(void) duk_throw(thr);
			DUK_WO_NORETURN(return NULL;);
		}
	}
#endif

#if defined(DUK_USE_VERBOSE_ERRORS)
#if defined(DUK_USE_PARANOID_ERRORS)
	DUK_ERROR_FMT1(thr, DUK_ERR_TYPE_ERROR, "%s not callable", duk_get_type_name(thr, idx_func));
#else
	DUK_ERROR_FMT1(thr, DUK_ERR_TYPE_ERROR, "%s not callable", duk_push_string_tval_readable(thr, tv_func));
#endif
#else
	DUK_ERROR_TYPE(thr, DUK_STR_NOT_CALLABLE);
#endif
	DUK_WO_NORETURN(return NULL;);

 not_constructable:
	/* For now GETPROPC delayed error not needed for constructor calls. */
#if defined(DUK_USE_VERBOSE_ERRORS)
#if defined(DUK_USE_PARANOID_ERRORS)
	DUK_ERROR_FMT1(thr, DUK_ERR_TYPE_ERROR, "%s not constructable", duk_get_type_name(thr, idx_func));
#else
	DUK_ERROR_FMT1(thr, DUK_ERR_TYPE_ERROR, "%s not constructable", duk_push_string_tval_readable(thr, tv_func));
#endif
#else
	DUK_ERROR_TYPE(thr, DUK_STR_NOT_CONSTRUCTABLE);
#endif
	DUK_WO_NORETURN(return NULL;);
}

/*
 *  Manipulate value stack so that exactly 'num_stack_rets' return
 *  values are at 'idx_retbase' in every case, assuming there are
 *  'rc' return values on top of stack.
 *
 *  This is a bit tricky, because the called C function operates in
 *  the same activation record and may have e.g. popped the stack
 *  empty (below idx_retbase).
 */

DUK_LOCAL void duk__safe_call_adjust_valstack(duk_hthread *thr, duk_idx_t idx_retbase, duk_idx_t num_stack_rets, duk_idx_t num_actual_rets) {
	duk_idx_t idx_rcbase;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(idx_retbase >= 0);
	DUK_ASSERT(num_stack_rets >= 0);
	DUK_ASSERT(num_actual_rets >= 0);

	idx_rcbase = duk_get_top(thr) - num_actual_rets;  /* base of known return values */
	if (DUK_UNLIKELY(idx_rcbase < 0)) {
		DUK_ERROR_TYPE(thr, DUK_STR_INVALID_CFUNC_RC);
		DUK_WO_NORETURN(return;);
	}

	DUK_DDD(DUK_DDDPRINT("adjust valstack after func call: "
	                     "num_stack_rets=%ld, num_actual_rets=%ld, stack_top=%ld, idx_retbase=%ld, idx_rcbase=%ld",
	                     (long) num_stack_rets, (long) num_actual_rets, (long) duk_get_top(thr),
	                     (long) idx_retbase, (long) idx_rcbase));

	DUK_ASSERT(idx_rcbase >= 0);  /* caller must check */

	/* Space for num_stack_rets was reserved before the safe call.
	 * Because value stack reserve cannot shrink except in call returns,
	 * the reserve is still in place.  Adjust valstack, carefully
	 * ensuring we don't overstep the reserve.
	 */

	/* Match idx_rcbase with idx_retbase so that the return values
	 * start at the correct index.
	 */
	if (idx_rcbase > idx_retbase) {
		duk_idx_t count = idx_rcbase - idx_retbase;

		DUK_DDD(DUK_DDDPRINT("elements at/after idx_retbase have enough to cover func retvals "
		                     "(idx_retbase=%ld, idx_rcbase=%ld)", (long) idx_retbase, (long) idx_rcbase));

		/* Remove values between irc_rcbase (start of intended return
		 * values) and idx_retbase to lower return values to idx_retbase.
		 */
		DUK_ASSERT(count > 0);
		duk_remove_n(thr, idx_retbase, count);  /* may be NORZ */
	} else {
		duk_idx_t count = idx_retbase - idx_rcbase;

		DUK_DDD(DUK_DDDPRINT("not enough elements at/after idx_retbase to cover func retvals "
		                     "(idx_retbase=%ld, idx_rcbase=%ld)", (long) idx_retbase, (long) idx_rcbase));

		/* Insert 'undefined' at idx_rcbase (start of intended return
		 * values) to lift return values to idx_retbase.
		 */
		DUK_ASSERT(count >= 0);
		DUK_ASSERT(thr->valstack_end - thr->valstack_top >= count);  /* reserve cannot shrink */
		duk_insert_undefined_n(thr, idx_rcbase, count);
	}

	/* Chop extra retvals away / extend with undefined. */
	duk_set_top_unsafe(thr, idx_retbase + num_stack_rets);
}

/*
 *  Activation setup for tailcalls and non-tailcalls.
 */

#if defined(DUK_USE_TAILCALL)
DUK_LOCAL duk_small_uint_t duk__call_setup_act_attempt_tailcall(duk_hthread *thr,
                                                                duk_small_uint_t call_flags,
                                                                duk_idx_t idx_func,
                                                                duk_hobject *func,
                                                                duk_size_t entry_valstack_bottom_byteoff,
                                                                duk_size_t entry_valstack_end_byteoff,
                                                                duk_idx_t *out_nargs,
                                                                duk_idx_t *out_nregs,
                                                                duk_size_t *out_vs_min_bytes,
                                                                duk_activation **out_act) {
	duk_activation *act;
	duk_tval *tv1, *tv2;
	duk_idx_t idx_args;
	duk_small_uint_t flags1, flags2;
#if defined(DUK_USE_DEBUGGER_SUPPORT)
	duk_activation *prev_pause_act;
#endif

	DUK_UNREF(entry_valstack_end_byteoff);

	/* Tailcall cannot be flagged to resume calls, and a
	 * previous frame must exist.
	 */
	DUK_ASSERT(thr->callstack_top >= 1);

	act = thr->callstack_curr;
	DUK_ASSERT(act != NULL);
	*out_act = act;

	if (func == NULL || !DUK_HOBJECT_IS_COMPFUNC(func)) {
		DUK_DDD(DUK_DDDPRINT("tail call prevented by target not being ecma function"));
		return 0;
	}
	if (act->flags & DUK_ACT_FLAG_PREVENT_YIELD) {
		DUK_DDD(DUK_DDDPRINT("tail call prevented by current activation having DUK_ACT_FLAG_PREVENT_YIELD"));
		return 0;
	}
	/* Tailcall is only allowed if current and candidate
	 * function have identical return value handling.  There
	 * are three possible return value handling cases:
	 *   1. Normal function call, no special return value handling.
	 *   2. Constructor call, return value replacement object check.
	 *   3. Proxy 'construct' trap call, return value invariant check.
	 */
	flags1 = (duk_small_uint_t) ((act->flags & DUK_ACT_FLAG_CONSTRUCT) ? 1 : 0)
#if defined(DUK_USE_ES6_PROXY)
	         | (duk_small_uint_t) ((act->flags & DUK_ACT_FLAG_CONSTRUCT_PROXY) ? 2 : 0)
#endif
	         ;
	flags2 = (duk_small_uint_t) ((call_flags & DUK_CALL_FLAG_CONSTRUCT) ? 1 : 0)
#if defined(DUK_USE_ES6_PROXY)
	         | (duk_small_uint_t) ((call_flags & DUK_CALL_FLAG_CONSTRUCT_PROXY) ? 2 : 0);
#endif
	         ;
	if (flags1 != flags2) {
		DUK_DDD(DUK_DDDPRINT("tail call prevented by incompatible return value handling"));
		return 0;
	}
	DUK_ASSERT(((act->flags & DUK_ACT_FLAG_CONSTRUCT) && (call_flags & DUK_CALL_FLAG_CONSTRUCT)) ||
	           (!(act->flags & DUK_ACT_FLAG_CONSTRUCT) && !(call_flags & DUK_CALL_FLAG_CONSTRUCT)));
	DUK_ASSERT(((act->flags & DUK_ACT_FLAG_CONSTRUCT_PROXY) && (call_flags & DUK_CALL_FLAG_CONSTRUCT_PROXY)) ||
	           (!(act->flags & DUK_ACT_FLAG_CONSTRUCT_PROXY) && !(call_flags & DUK_CALL_FLAG_CONSTRUCT_PROXY)));
	if (DUK_HOBJECT_HAS_NOTAIL(func)) {
		/* See: test-bug-tailcall-preventyield-assert.c. */
		DUK_DDD(DUK_DDDPRINT("tail call prevented by function having a notail flag"));
		return 0;
	}

	/*
	 *  Tailcall handling
	 *
	 *  Although the callstack entry is reused, we need to explicitly unwind
	 *  the current activation (or simulate an unwind).  In particular, the
	 *  current activation must be closed, otherwise something like
	 *  test-bug-reduce-judofyr.js results.  Also catchers need to be unwound
	 *  because there may be non-error-catching label entries in valid tail calls.
	 *
	 *  Special attention is needed for debugger and pause behavior when
	 *  reusing an activation.
	 *    - Disable StepOut processing for the activation unwind because
	 *      we reuse the activation, see:
	 *      https://github.com/svaarala/duktape/issues/1684.
	 *    - Disable line change pause flag permanently if act == dbg_pause_act
	 *      (if set) because it would no longer be relevant, see:
	 *      https://github.com/svaarala/duktape/issues/1726,
	 *      https://github.com/svaarala/duktape/issues/1786.
	 *    - Check for function entry (e.g. StepInto) pause flag here, because
	 *      the executor pause check won't trigger due to shared activation, see:
	 *      https://github.com/svaarala/duktape/issues/1726.
	 */

	DUK_DDD(DUK_DDDPRINT("is tail call, reusing activation at callstack top, at index %ld",
                             (long) (thr->callstack_top - 1)));

	DUK_ASSERT(!DUK_HOBJECT_HAS_BOUNDFUNC(func));
	DUK_ASSERT(!DUK_HOBJECT_HAS_NATFUNC(func));
	DUK_ASSERT(DUK_HOBJECT_HAS_COMPFUNC(func));
	DUK_ASSERT((act->flags & DUK_ACT_FLAG_PREVENT_YIELD) == 0);
	DUK_ASSERT(call_flags & DUK_CALL_FLAG_ALLOW_ECMATOECMA);

	/* Unwind the topmost callstack entry before reusing it.  This
	 * also unwinds the catchers related to the topmost entry.
	 */
	DUK_ASSERT(thr->callstack_top > 0);
	DUK_ASSERT(thr->callstack_curr != NULL);
#if defined(DUK_USE_DEBUGGER_SUPPORT)
	if (act == thr->heap->dbg_pause_act) {
		thr->heap->dbg_pause_flags &= ~DUK_PAUSE_FLAG_LINE_CHANGE;
	}

	prev_pause_act = thr->heap->dbg_pause_act;
	thr->heap->dbg_pause_act = NULL;
	if (thr->heap->dbg_pause_flags & DUK_PAUSE_FLAG_FUNC_ENTRY) {
		DUK_D(DUK_DPRINT("PAUSE TRIGGERED by function entry (tailcall)"));
		duk_debug_set_paused(thr->heap);
	}
#endif
	duk_hthread_activation_unwind_reuse_norz(thr);
#if defined(DUK_USE_DEBUGGER_SUPPORT)
	thr->heap->dbg_pause_act = prev_pause_act;
#endif
	DUK_ASSERT(act == thr->callstack_curr);

	/* XXX: We could restore the caller's value stack reserve
	 * here, as if we did an actual unwind-and-call.  Without
	 * the restoration, value stack reserve may remain higher
	 * than would otherwise be possible until we return to a
	 * non-tailcall.
	 */

	/* Then reuse the unwound activation. */
	act->cat = NULL;
	act->var_env = NULL;
	act->lex_env = NULL;
	DUK_ASSERT(func != NULL);
	DUK_ASSERT(DUK_HOBJECT_HAS_COMPFUNC(func));
	act->func = func;  /* don't want an intermediate exposed state with func == NULL */
#if defined(DUK_USE_NONSTD_FUNC_CALLER_PROPERTY)
	act->prev_caller = NULL;
#endif
	/* don't want an intermediate exposed state with invalid pc */
	act->curr_pc = DUK_HCOMPFUNC_GET_CODE_BASE(thr->heap, (duk_hcompfunc *) func);
#if defined(DUK_USE_DEBUGGER_SUPPORT)
	act->prev_line = 0;
#endif
	DUK_TVAL_SET_OBJECT(&act->tv_func, func);  /* borrowed, no refcount */
	DUK_HOBJECT_INCREF(thr, func);

	act->flags = DUK_ACT_FLAG_TAILCALLED;
	if (DUK_HOBJECT_HAS_STRICT(func)) {
		act->flags |= DUK_ACT_FLAG_STRICT;
	}
	if (call_flags & DUK_CALL_FLAG_CONSTRUCT) {
		act->flags |= DUK_ACT_FLAG_CONSTRUCT;
	}
#if defined(DUK_USE_ES6_PROXY)
	if (call_flags & DUK_CALL_FLAG_CONSTRUCT_PROXY) {
		act->flags |= DUK_ACT_FLAG_CONSTRUCT_PROXY;
	}
#endif

	DUK_ASSERT(DUK_ACT_GET_FUNC(act) == func);      /* already updated */
	DUK_ASSERT(act->var_env == NULL);
	DUK_ASSERT(act->lex_env == NULL);
	act->bottom_byteoff = entry_valstack_bottom_byteoff;  /* tail call -> reuse current "frame" */
#if 0
	/* Topmost activation retval_byteoff is considered garbage, no need to init. */
	act->retval_byteoff = 0;
#endif
	/* Filled in when final reserve is known, dummy value doesn't matter
	 * even in error unwind because reserve_byteoff is only used when
	 * returning to -this- activation.
	 */
	act->reserve_byteoff = 0;

	/*
	 *  Manipulate valstack so that args are on the current bottom and the
	 *  previous caller's 'this' binding (which is the value preceding the
	 *  current bottom) is replaced with the new 'this' binding:
	 *
	 *       [ ... this_old | (crud) func this_new arg1 ... argN ]
	 *  -->  [ ... this_new | arg1 ... argN ]
	 *
	 *  For tail calling to work properly, the valstack bottom must not grow
	 *  here; otherwise crud would accumulate on the valstack.
	 */

	tv1 = thr->valstack_bottom - 1;
	tv2 = thr->valstack_bottom + idx_func + 1;
	DUK_ASSERT(tv1 >= thr->valstack && tv1 < thr->valstack_top);  /* tv1 is -below- valstack_bottom */
	DUK_ASSERT(tv2 >= thr->valstack_bottom && tv2 < thr->valstack_top);
	DUK_TVAL_SET_TVAL_UPDREF(thr, tv1, tv2);  /* side effects */

	idx_args = idx_func + 2;
	duk_remove_n(thr, 0, idx_args);  /* may be NORZ */

	idx_func = 0; DUK_UNREF(idx_func);  /* really 'not applicable' anymore, should not be referenced after this */
	idx_args = 0;

	*out_nargs = ((duk_hcompfunc *) func)->nargs;
	*out_nregs = ((duk_hcompfunc *) func)->nregs;
	DUK_ASSERT(*out_nregs >= 0);
	DUK_ASSERT(*out_nregs >= *out_nargs);
	*out_vs_min_bytes = entry_valstack_bottom_byteoff + sizeof(duk_tval) * ((duk_size_t) *out_nregs + DUK_VALSTACK_INTERNAL_EXTRA);


#if defined(DUK_USE_NONSTD_FUNC_CALLER_PROPERTY)
#if defined(DUK_USE_TAILCALL)
#error incorrect options: tail calls enabled with function caller property
#endif
	/* XXX: This doesn't actually work properly for tail calls, so
	 * tail calls are disabled when DUK_USE_NONSTD_FUNC_CALLER_PROPERTY
	 * is in use.
	 */
	duk__update_func_caller_prop(thr, func);
#endif

	/* [ ... this_new | arg1 ... argN ] */

	return 1;
}
#endif  /* DUK_USE_TAILCALL */

DUK_LOCAL void duk__call_setup_act_not_tailcall(duk_hthread *thr,
                                                duk_small_uint_t call_flags,
                                                duk_idx_t idx_func,
                                                duk_hobject *func,
                                                duk_size_t entry_valstack_bottom_byteoff,
                                                duk_size_t entry_valstack_end_byteoff,
                                                duk_idx_t *out_nargs,
                                                duk_idx_t *out_nregs,
                                                duk_size_t *out_vs_min_bytes,
                                                duk_activation **out_act) {
	duk_activation *act;
	duk_activation *new_act;

	DUK_UNREF(entry_valstack_end_byteoff);

	DUK_DDD(DUK_DDDPRINT("not a tail call, pushing a new activation to callstack, to index %ld",
	                     (long) (thr->callstack_top)));

	duk__call_callstack_limit_check(thr);
	new_act = duk_hthread_activation_alloc(thr);
	DUK_ASSERT(new_act != NULL);

	act = thr->callstack_curr;
	if (act != NULL) {
		/*
		 *  Update return value stack index of current activation (if any).
		 *
		 *  Although it might seem this is not necessary (bytecode executor
		 *  does this for ECMAScript-to-ECMAScript calls; other calls are
		 *  handled here), this turns out to be necessary for handling yield
		 *  and resume.  For them, an ECMAScript-to-native call happens, and
		 *  the ECMAScript call's retval_byteoff must be set for things to work.
		 */

		act->retval_byteoff = entry_valstack_bottom_byteoff + (duk_size_t) idx_func * sizeof(duk_tval);
	}

	new_act->parent = act;
	thr->callstack_curr = new_act;
	thr->callstack_top++;
	act = new_act;
	*out_act = act;

	DUK_ASSERT(thr->valstack_top > thr->valstack_bottom);  /* at least effective 'this' */
	DUK_ASSERT(func == NULL || !DUK_HOBJECT_HAS_BOUNDFUNC(func));

	act->cat = NULL;

	act->flags = 0;
	if (call_flags & DUK_CALL_FLAG_CONSTRUCT) {
		act->flags |= DUK_ACT_FLAG_CONSTRUCT;
	}
#if defined(DUK_USE_ES6_PROXY)
	if (call_flags & DUK_CALL_FLAG_CONSTRUCT_PROXY) {
		act->flags |= DUK_ACT_FLAG_CONSTRUCT_PROXY;
	}
#endif
	if (call_flags & DUK_CALL_FLAG_DIRECT_EVAL) {
		act->flags |= DUK_ACT_FLAG_DIRECT_EVAL;
	}

	/* start of arguments: idx_func + 2. */
	act->func = func;  /* NULL for lightfunc */
	if (DUK_LIKELY(func != NULL)) {
		DUK_TVAL_SET_OBJECT(&act->tv_func, func);  /* borrowed, no refcount */
		if (DUK_HOBJECT_HAS_STRICT(func)) {
			act->flags |= DUK_ACT_FLAG_STRICT;
		}
		if (DUK_HOBJECT_IS_COMPFUNC(func)) {
			*out_nargs = ((duk_hcompfunc *) func)->nargs;
			*out_nregs = ((duk_hcompfunc *) func)->nregs;
			DUK_ASSERT(*out_nregs >= 0);
			DUK_ASSERT(*out_nregs >= *out_nargs);
			*out_vs_min_bytes = entry_valstack_bottom_byteoff +
				sizeof(duk_tval) * ((duk_size_t) idx_func + 2U + (duk_size_t) *out_nregs + DUK_VALSTACK_INTERNAL_EXTRA);
		} else {
			/* True because of call target lookup checks. */
			DUK_ASSERT(DUK_HOBJECT_IS_NATFUNC(func));

			*out_nargs = ((duk_hnatfunc *) func)->nargs;
			*out_nregs = *out_nargs;
			if (*out_nargs >= 0) {
				*out_vs_min_bytes = entry_valstack_bottom_byteoff +
					sizeof(duk_tval) * ((duk_size_t) idx_func + 2U + (duk_size_t) *out_nregs + DUK_VALSTACK_API_ENTRY_MINIMUM + DUK_VALSTACK_INTERNAL_EXTRA);
			} else {
				/* Vararg function. */
				duk_size_t valstack_top_byteoff = (duk_size_t) ((duk_uint8_t *) thr->valstack_top - ((duk_uint8_t *) thr->valstack));
				*out_vs_min_bytes = valstack_top_byteoff +
					sizeof(duk_tval) * (DUK_VALSTACK_API_ENTRY_MINIMUM + DUK_VALSTACK_INTERNAL_EXTRA);
			}
		}
	} else {
		duk_small_uint_t lf_flags;
		duk_tval *tv_func;

		act->flags |= DUK_ACT_FLAG_STRICT;

		tv_func = DUK_GET_TVAL_POSIDX(thr, idx_func);
		DUK_ASSERT(DUK_TVAL_IS_LIGHTFUNC(tv_func));
		DUK_TVAL_SET_TVAL(&act->tv_func, tv_func);  /* borrowed, no refcount */

		lf_flags = DUK_TVAL_GET_LIGHTFUNC_FLAGS(tv_func);
		*out_nargs = DUK_LFUNC_FLAGS_GET_NARGS(lf_flags);
		if (*out_nargs != DUK_LFUNC_NARGS_VARARGS) {
			*out_vs_min_bytes = entry_valstack_bottom_byteoff +
				sizeof(duk_tval) * ((duk_size_t) idx_func + 2U + (duk_size_t) *out_nargs + DUK_VALSTACK_API_ENTRY_MINIMUM + DUK_VALSTACK_INTERNAL_EXTRA);
		} else {
			duk_size_t valstack_top_byteoff = (duk_size_t) ((duk_uint8_t *) thr->valstack_top - ((duk_uint8_t *) thr->valstack));
			*out_vs_min_bytes = valstack_top_byteoff +
				sizeof(duk_tval) * (DUK_VALSTACK_API_ENTRY_MINIMUM + DUK_VALSTACK_INTERNAL_EXTRA);
			*out_nargs = -1;  /* vararg */
		}
		*out_nregs = *out_nargs;
	}

	act->var_env = NULL;
	act->lex_env = NULL;
#if defined(DUK_USE_NONSTD_FUNC_CALLER_PROPERTY)
	act->prev_caller = NULL;
#endif
	act->curr_pc = NULL;
#if defined(DUK_USE_DEBUGGER_SUPPORT)
	act->prev_line = 0;
#endif
	act->bottom_byteoff = entry_valstack_bottom_byteoff + sizeof(duk_tval) * ((duk_size_t) idx_func + 2U);
#if 0
	act->retval_byteoff = 0;   /* topmost activation retval_byteoff is considered garbage, no need to init */
#endif
	/* Filled in when final reserve is known, dummy value doesn't matter
	 * even in error unwind because reserve_byteoff is only used when
	 * returning to -this- activation.
	 */
	act->reserve_byteoff = 0;  /* filled in by caller */

	/* XXX: Is this INCREF necessary? 'func' is always a borrowed
	 * reference reachable through the value stack?  If changed, stack
	 * unwind code also needs to be fixed to match.
	 */
	DUK_HOBJECT_INCREF_ALLOWNULL(thr, func);  /* act->func */

#if defined(DUK_USE_NONSTD_FUNC_CALLER_PROPERTY)
	if (func) {
		duk__update_func_caller_prop(thr, func);
	}
#endif
}

/*
 *  Environment setup.
 */

DUK_LOCAL void duk__call_env_setup(duk_hthread *thr, duk_hobject *func, duk_activation *act, duk_idx_t idx_args) {
	duk_hobject *env;

	DUK_ASSERT(func == NULL || !DUK_HOBJECT_HAS_BOUNDFUNC(func));  /* bound function has already been resolved */

	if (DUK_LIKELY(func != NULL)) {
		if (DUK_LIKELY(DUK_HOBJECT_HAS_NEWENV(func))) {
			DUK_STATS_INC(thr->heap, stats_envrec_newenv);
			if (DUK_LIKELY(!DUK_HOBJECT_HAS_CREATEARGS(func))) {
				/* Use a new environment but there's no 'arguments' object;
				 * delayed environment initialization.  This is the most
				 * common case.
				 */
				DUK_ASSERT(act->lex_env == NULL);
				DUK_ASSERT(act->var_env == NULL);
			} else {
				/* Use a new environment and there's an 'arguments' object.
				 * We need to initialize it right now.
				 */

				/* third arg: absolute index (to entire valstack) of bottom_byteoff of new activation */
				env = duk_create_activation_environment_record(thr, func, act->bottom_byteoff);
				DUK_ASSERT(env != NULL);

				/* [ ... func this arg1 ... argN envobj ] */

				DUK_ASSERT(DUK_HOBJECT_HAS_CREATEARGS(func));
				duk__handle_createargs_for_call(thr, func, env, idx_args);

				/* [ ... func this arg1 ... argN envobj ] */

				act->lex_env = env;
				act->var_env = env;
				DUK_HOBJECT_INCREF(thr, env);
				DUK_HOBJECT_INCREF(thr, env);  /* XXX: incref by count (2) directly */
				duk_pop(thr);
			}
		} else {
			/* Use existing env (e.g. for non-strict eval); cannot have
			 * an own 'arguments' object (but can refer to an existing one).
			 */

			DUK_ASSERT(!DUK_HOBJECT_HAS_CREATEARGS(func));

			DUK_STATS_INC(thr->heap, stats_envrec_oldenv);
			duk__handle_oldenv_for_call(thr, func, act);

			DUK_ASSERT(act->lex_env != NULL);
			DUK_ASSERT(act->var_env != NULL);
		}
	} else {
		/* Lightfuncs are always native functions and have "newenv". */
		DUK_ASSERT(act->lex_env == NULL);
		DUK_ASSERT(act->var_env == NULL);
		DUK_STATS_INC(thr->heap, stats_envrec_newenv);
	}
}

/*
 *  Misc shared helpers.
 */

/* Check thread state, update current thread. */
DUK_LOCAL void duk__call_thread_state_update(duk_hthread *thr) {
	DUK_ASSERT(thr != NULL);

	if (DUK_LIKELY(thr == thr->heap->curr_thread)) {
		if (DUK_UNLIKELY(thr->state != DUK_HTHREAD_STATE_RUNNING)) {
			/* Should actually never happen, but check anyway. */
			goto thread_state_error;
		}
	} else {
		DUK_ASSERT(thr->heap->curr_thread == NULL ||
		           thr->heap->curr_thread->state == DUK_HTHREAD_STATE_RUNNING);
		if (DUK_UNLIKELY(thr->state != DUK_HTHREAD_STATE_INACTIVE)) {
			goto thread_state_error;
		}
		DUK_HEAP_SWITCH_THREAD(thr->heap, thr);
		thr->state = DUK_HTHREAD_STATE_RUNNING;

		/* Multiple threads may be simultaneously in the RUNNING
		 * state, but not in the same "resume chain".
		 */
	}
	DUK_ASSERT(thr->heap->curr_thread == thr);
	DUK_ASSERT(thr->state == DUK_HTHREAD_STATE_RUNNING);
	return;

 thread_state_error:
	DUK_ERROR_FMT1(thr, DUK_ERR_TYPE_ERROR, "invalid thread state (%ld)", (long) thr->state);
	DUK_WO_NORETURN(return;);
}

/*
 *  Main unprotected call handler, handles:
 *
 *    - All combinations of native/ECMAScript caller and native/ECMAScript
 *      target.
 *
 *    - Optimized ECMAScript-to-ECMAScript call where call handling only
 *      sets up a new duk_activation but reuses an existing bytecode executor
 *      (the caller) without native recursion.
 *
 *    - Tailcalls, where an activation is reused without increasing call
 *      stack (duk_activation) depth.
 *
 *    - Setup for an initial Duktape.Thread.resume().
 *
 *  The call handler doesn't provide any protection guarantees, protected calls
 *  must be implemented e.g. by wrapping the call in a duk_safe_call().
 *  Call setup may fail at any stage, even when the new activation is in
 *  place; the only guarantee is that the state is consistent for unwinding.
 */

DUK_LOCAL duk_int_t duk__handle_call_raw(duk_hthread *thr,
                                         duk_idx_t idx_func,
                                         duk_small_uint_t call_flags) {
#if defined(DUK_USE_ASSERTIONS)
	duk_activation *entry_act;
	duk_size_t entry_callstack_top;
#endif
	duk_size_t entry_valstack_bottom_byteoff;
	duk_size_t entry_valstack_end_byteoff;
	duk_int_t entry_call_recursion_depth;
	duk_hthread *entry_curr_thread;
	duk_uint_fast8_t entry_thread_state;
	duk_instr_t **entry_ptr_curr_pc;
	duk_idx_t idx_args;
	duk_idx_t nargs;            /* # argument registers target function wants (< 0 => "as is") */
	duk_idx_t nregs;            /* # total registers target function wants on entry (< 0 => "as is") */
	duk_size_t vs_min_bytes;    /* minimum value stack size (bytes) for handling call */
	duk_hobject *func;          /* 'func' on stack (borrowed reference) */
	duk_activation *act;
	duk_ret_t rc;
	duk_small_uint_t use_tailcall;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(thr->heap != NULL);
	/* Asserts for heap->curr_thread omitted: it may be NULL, 'thr', or
	 * any other thread (e.g. when heap thread is used to run finalizers).
	 */
	DUK_CTX_ASSERT_VALID(thr);
	DUK_ASSERT(duk_is_valid_index(thr, idx_func));
	DUK_ASSERT(idx_func >= 0);

	DUK_STATS_INC(thr->heap, stats_call_all);

	/* If a tail call:
	 *   - an ECMAScript activation must be on top of the callstack
	 *   - there cannot be any catch stack entries that would catch
	 *     a return
	 */
#if defined(DUK_USE_ASSERTIONS)
	if (call_flags & DUK_CALL_FLAG_TAILCALL) {
		duk_activation *tmp_act;
		duk_catcher *tmp_cat;

		DUK_ASSERT(thr->callstack_top >= 1);
		DUK_ASSERT(DUK_ACT_GET_FUNC(thr->callstack_curr) != NULL);
		DUK_ASSERT(DUK_HOBJECT_IS_COMPFUNC(DUK_ACT_GET_FUNC(thr->callstack_curr)));

		/* No entry in the catch stack which would actually catch a
		 * throw can refer to the callstack entry being reused.
		 * There *can* be catch stack entries referring to the current
		 * callstack entry as long as they don't catch (e.g. label sites).
		 */

		tmp_act = thr->callstack_curr;
		for (tmp_cat = tmp_act->cat; tmp_cat != NULL; tmp_cat = tmp_cat->parent) {
			DUK_ASSERT(DUK_CAT_GET_TYPE(tmp_cat) == DUK_CAT_TYPE_LABEL); /* a non-catching entry */
		}
	}
#endif  /* DUK_USE_ASSERTIONS */

	/*
	 *  Store entry state.
	 */

#if defined(DUK_USE_ASSERTIONS)
	entry_act = thr->callstack_curr;
	entry_callstack_top = thr->callstack_top;
#endif
	entry_valstack_bottom_byteoff = (duk_size_t) ((duk_uint8_t *) thr->valstack_bottom - (duk_uint8_t *) thr->valstack);
	entry_valstack_end_byteoff = (duk_size_t) ((duk_uint8_t *) thr->valstack_end - (duk_uint8_t *) thr->valstack);
	entry_call_recursion_depth = thr->heap->call_recursion_depth;
	entry_curr_thread = thr->heap->curr_thread;  /* may be NULL if first call */
	entry_thread_state = thr->state;
	entry_ptr_curr_pc = thr->ptr_curr_pc;  /* may be NULL */

	/* If thr->ptr_curr_pc is set, sync curr_pc to act->pc.  Then NULL
	 * thr->ptr_curr_pc so that it's not accidentally used with an incorrect
	 * activation when side effects occur.
	 */
	duk_hthread_sync_and_null_currpc(thr);
	DUK_ASSERT(thr->ptr_curr_pc == NULL);

	DUK_DD(DUK_DDPRINT("duk__handle_call_raw: thr=%p, idx_func=%ld, "
	                   "call_flags=0x%08lx (constructor=%ld), "
	                   "valstack_top=%ld, idx_func=%ld, idx_args=%ld, rec_depth=%ld/%ld, "
	                   "entry_valstack_bottom_byteoff=%ld, entry_valstack_end_byteoff=%ld, "
	                   "entry_call_recursion_depth=%ld, "
	                   "entry_curr_thread=%p, entry_thread_state=%ld",
	                   (void *) thr,
	                   (long) idx_func,
	                   (unsigned long) call_flags,
	                   (long) ((call_flags & DUK_CALL_FLAG_CONSTRUCT) != 0 ? 1 : 0),
	                   (long) duk_get_top(thr),
	                   (long) idx_func,
	                   (long) (idx_func + 2),
	                   (long) thr->heap->call_recursion_depth,
	                   (long) thr->heap->call_recursion_limit,
	                   (long) entry_valstack_bottom_byteoff,
	                   (long) entry_valstack_end_byteoff,
	                   (long) entry_call_recursion_depth,
	                   (void *) entry_curr_thread,
	                   (long) entry_thread_state));

	/*
	 *  Thread state check and book-keeping.
	 */

	duk__call_thread_state_update(thr);

	/*
	 *  Increase call recursion depth as early as possible so that if we
	 *  enter a recursive call for any reason there's a backstop to native
	 *  recursion.  This can happen e.g. for almost any property read
	 *  because it may cause a getter call or a Proxy trap (GC and finalizers
	 *  are not an issue because they are not recursive).  If we end up
	 *  doing an Ecma-to-Ecma call, revert the increase.  (See GH-2032.)
	 *
	 *  For similar reasons, ensure there is a known value stack spare
	 *  even before we actually prepare the value stack for the target
	 *  function.  If this isn't done, early recursion may consume the
	 *  value stack space.
	 *
	 *  XXX: Should bump yield preventcount early, for the same reason.
	 */

	duk__call_c_recursion_limit_check(thr);
	thr->heap->call_recursion_depth++;
	duk_require_stack(thr, DUK__CALL_HANDLING_REQUIRE_STACK);

	/*
	 *  Resolve final target function; handle bound functions and special
	 *  functions like .call() and .apply().  Also figure out the effective
	 *  'this' binding, which replaces the current value at idx_func + 1.
	 */

	if (DUK_LIKELY(duk__resolve_target_fastpath_check(thr, idx_func, &func, call_flags) != 0U)) {
		DUK_DDD(DUK_DDDPRINT("fast path target resolve"));
	} else {
		DUK_DDD(DUK_DDDPRINT("slow path target resolve"));
		func = duk__resolve_target_func_and_this_binding(thr, idx_func, &call_flags);
	}
	DUK_ASSERT(duk_get_top(thr) - idx_func >= 2);  /* at least func and this present */

	DUK_ASSERT(func == NULL || !DUK_HOBJECT_HAS_BOUNDFUNC(func));
	DUK_ASSERT(func == NULL || (DUK_HOBJECT_IS_COMPFUNC(func) ||
	                            DUK_HOBJECT_IS_NATFUNC(func)));

	/* [ ... func this arg1 ... argN ] */

	/*
	 *  Setup a preliminary activation and figure out nargs/nregs and
	 *  value stack minimum size.
	 *
	 *  Don't touch valstack_bottom or valstack_top yet so that Duktape API
	 *  calls work normally.
	 *
	 *  Because 'act' is not zeroed, all fields must be filled in.
	 */

	/* Should not be necessary, but initialize to silence warnings. */
	act = NULL;
	nargs = 0;
	nregs = 0;
	vs_min_bytes = 0;

#if defined(DUK_USE_TAILCALL)
	use_tailcall = (call_flags & DUK_CALL_FLAG_TAILCALL);
	if (use_tailcall) {
		use_tailcall = duk__call_setup_act_attempt_tailcall(thr,
		                                                    call_flags,
		                                                    idx_func,
		                                                    func,
		                                                    entry_valstack_bottom_byteoff,
		                                                    entry_valstack_end_byteoff,
		                                                    &nargs,
		                                                    &nregs,
		                                                    &vs_min_bytes,
		                                                    &act);
	}
#else
	DUK_ASSERT((call_flags & DUK_CALL_FLAG_TAILCALL) == 0);  /* compiler ensures this */
	use_tailcall = 0;
#endif

	if (use_tailcall) {
		idx_args = 0;
		DUK_STATS_INC(thr->heap, stats_call_tailcall);
	} else {
		duk__call_setup_act_not_tailcall(thr,
		                                 call_flags,
		                                 idx_func,
		                                 func,
		                                 entry_valstack_bottom_byteoff,
		                                 entry_valstack_end_byteoff,
		                                 &nargs,
		                                 &nregs,
		                                 &vs_min_bytes,
		                                 &act);
		idx_args = idx_func + 2;
	}
	/* After this point idx_func is no longer valid for tailcalls. */

	DUK_ASSERT(act != NULL);

	/* [ ... func this arg1 ... argN ] */

	/*
	 *  Environment record creation and 'arguments' object creation.
	 *  Named function expression name binding is handled by the
	 *  compiler; the compiled function's parent env will contain
	 *  the (immutable) binding already.
	 *
	 *  This handling is now identical for C and ECMAScript functions.
	 *  C functions always have the 'NEWENV' flag set, so their
	 *  environment record initialization is delayed (which is good).
	 *
	 *  Delayed creation (on demand) is handled in duk_js_var.c.
	 */

	duk__call_env_setup(thr, func, act, idx_args);

	/* [ ... func this arg1 ... argN ] */

	/*
	 *  Setup value stack: clamp to 'nargs', fill up to 'nregs',
	 *  ensure value stack size matches target requirements, and
	 *  switch value stack bottom.  Valstack top is kept.
	 *
	 *  Value stack can only grow here.
	 */

	duk_valstack_grow_check_throw(thr, vs_min_bytes);
	act->reserve_byteoff = (duk_size_t) ((duk_uint8_t *) thr->valstack_end - (duk_uint8_t *) thr->valstack);

	if (use_tailcall) {
		DUK_ASSERT(nregs >= 0);
		DUK_ASSERT(nregs >= nargs);
		duk_set_top_and_wipe(thr, nregs, nargs);
	} else {
		if (nregs >= 0) {
			DUK_ASSERT(nregs >= nargs);
			duk_set_top_and_wipe(thr, idx_func + 2 + nregs, idx_func + 2 + nargs);
		} else {
			;
		}
		thr->valstack_bottom = thr->valstack_bottom + idx_func + 2;
	}
	DUK_ASSERT(thr->valstack_bottom >= thr->valstack);
	DUK_ASSERT(thr->valstack_top >= thr->valstack_bottom);
	DUK_ASSERT(thr->valstack_end >= thr->valstack_top);

	/*
	 *  Make the actual call.  For Ecma-to-Ecma calls detect that
	 *  setup is complete, then return with a status code that allows
	 *  the caller to reuse the running executor.
	 */

	if (func != NULL && DUK_HOBJECT_IS_COMPFUNC(func)) {
		/*
		 *  ECMAScript call.
		 */

		DUK_ASSERT(func != NULL);
		DUK_ASSERT(DUK_HOBJECT_HAS_COMPFUNC(func));
		act->curr_pc = DUK_HCOMPFUNC_GET_CODE_BASE(thr->heap, (duk_hcompfunc *) func);

		if (call_flags & DUK_CALL_FLAG_ALLOW_ECMATOECMA) {
			DUK_DD(DUK_DDPRINT("avoid native call, use existing executor"));
			DUK_STATS_INC(thr->heap, stats_call_ecmatoecma);
			DUK_ASSERT((act->flags & DUK_ACT_FLAG_PREVENT_YIELD) == 0);
			DUK_REFZERO_CHECK_FAST(thr);
			DUK_ASSERT(thr->ptr_curr_pc == NULL);
			thr->heap->call_recursion_depth--;  /* No recursion increase for this case. */
			return 1;  /* 1=reuse executor */
		}
		DUK_ASSERT(use_tailcall == 0);

		/* duk_hthread_activation_unwind_norz() will decrease this on unwind */
		DUK_ASSERT((act->flags & DUK_ACT_FLAG_PREVENT_YIELD) == 0);
		act->flags |= DUK_ACT_FLAG_PREVENT_YIELD;
		thr->callstack_preventcount++;

		/* [ ... func this | arg1 ... argN ] ('this' must precede new bottom) */

		/*
		 *  Bytecode executor call.
		 *
		 *  Execute bytecode, handling any recursive function calls and
		 *  thread resumptions.  Returns when execution would return from
		 *  the entry level activation.  When the executor returns, a
		 *  single return value is left on the stack top.
		 *
		 *  The only possible longjmp() is an error (DUK_LJ_TYPE_THROW),
		 *  other types are handled internally by the executor.
		 */

		/* thr->ptr_curr_pc is set by bytecode executor early on entry */
		DUK_ASSERT(thr->ptr_curr_pc == NULL);
		DUK_DDD(DUK_DDDPRINT("entering bytecode execution"));
		duk_js_execute_bytecode(thr);
		DUK_DDD(DUK_DDDPRINT("returned from bytecode execution"));
	} else {
		/*
		 *  Native call.
		 */

		DUK_ASSERT(func == NULL || ((duk_hnatfunc *) func)->func != NULL);
		DUK_ASSERT(use_tailcall == 0);

		/* [ ... func this | arg1 ... argN ] ('this' must precede new bottom) */

		/* duk_hthread_activation_unwind_norz() will decrease this on unwind */
		DUK_ASSERT((act->flags & DUK_ACT_FLAG_PREVENT_YIELD) == 0);
		act->flags |= DUK_ACT_FLAG_PREVENT_YIELD;
		thr->callstack_preventcount++;

		/* For native calls must be NULL so we don't sync back */
		DUK_ASSERT(thr->ptr_curr_pc == NULL);

		/* XXX: native funcptr could come out of call setup. */
		if (func) {
			rc = ((duk_hnatfunc *) func)->func(thr);
		} else {
			duk_tval *tv_func;
			duk_c_function funcptr;

			tv_func = &act->tv_func;
			DUK_ASSERT(DUK_TVAL_IS_LIGHTFUNC(tv_func));
			funcptr = DUK_TVAL_GET_LIGHTFUNC_FUNCPTR(tv_func);
			rc = funcptr(thr);
		}

		/* Automatic error throwing, retval check. */

		if (rc == 0) {
			DUK_ASSERT(thr->valstack < thr->valstack_end);
			DUK_ASSERT(DUK_TVAL_IS_UNDEFINED(thr->valstack_top));
			thr->valstack_top++;
		} else if (rc == 1) {
			;
		} else if (rc < 0) {
			duk_error_throw_from_negative_rc(thr, rc);
			DUK_WO_NORETURN(return 0;);
		} else {
			DUK_ERROR_TYPE(thr, DUK_STR_INVALID_CFUNC_RC);
			DUK_WO_NORETURN(return 0;);
		}
	}
	DUK_ASSERT(thr->ptr_curr_pc == NULL);
	DUK_ASSERT(use_tailcall == 0);

	/*
	 *  Constructor call post processing.
	 */

#if defined(DUK_USE_ES6_PROXY)
	if (call_flags & (DUK_CALL_FLAG_CONSTRUCT | DUK_CALL_FLAG_CONSTRUCT_PROXY)) {
		duk_call_construct_postprocess(thr, call_flags & DUK_CALL_FLAG_CONSTRUCT_PROXY);
	}
#else
	if (call_flags & DUK_CALL_FLAG_CONSTRUCT) {
		duk_call_construct_postprocess(thr, 0);
	}
#endif

	/*
	 *  Unwind, restore valstack bottom and other book-keeping.
	 */

	DUK_ASSERT(thr->callstack_curr != NULL);
	DUK_ASSERT(thr->callstack_curr->parent == entry_act);
	DUK_ASSERT(thr->callstack_top == entry_callstack_top + 1);
	duk_hthread_activation_unwind_norz(thr);
	DUK_ASSERT(thr->callstack_curr == entry_act);
	DUK_ASSERT(thr->callstack_top == entry_callstack_top);

	thr->valstack_bottom = (duk_tval *) (void *) ((duk_uint8_t *) thr->valstack + entry_valstack_bottom_byteoff);
	/* keep current valstack_top */
	DUK_ASSERT(thr->valstack_bottom >= thr->valstack);
	DUK_ASSERT(thr->valstack_top >= thr->valstack_bottom);
	DUK_ASSERT(thr->valstack_end >= thr->valstack_top);
	DUK_ASSERT(thr->valstack_top - thr->valstack_bottom >= idx_func + 1);

	/* Return value handling. */

	/* [ ... func this (crud) retval ] */

	{
		duk_tval *tv_ret;
		duk_tval *tv_funret;

		tv_ret = thr->valstack_bottom + idx_func;
		tv_funret = thr->valstack_top - 1;
#if defined(DUK_USE_FASTINT)
		/* Explicit check for fastint downgrade. */
		DUK_TVAL_CHKFAST_INPLACE_FAST(tv_funret);
#endif
		DUK_TVAL_SET_TVAL_UPDREF(thr, tv_ret, tv_funret);  /* side effects */
	}

	duk_set_top_unsafe(thr, idx_func + 1);

	/* [ ... retval ] */

	/* Restore caller's value stack reserve (cannot fail). */
	DUK_ASSERT((duk_uint8_t *) thr->valstack + entry_valstack_end_byteoff >= (duk_uint8_t *) thr->valstack_top);
	DUK_ASSERT((duk_uint8_t *) thr->valstack + entry_valstack_end_byteoff <= (duk_uint8_t *) thr->valstack_alloc_end);
	thr->valstack_end = (duk_tval *) (void *) ((duk_uint8_t *) thr->valstack + entry_valstack_end_byteoff);

	/* XXX: Trial value stack shrink would be OK here, but we'd need
	 * to prevent side effects of the potential realloc.
	 */

	/* Restore entry thread executor curr_pc stack frame pointer. */
	thr->ptr_curr_pc = entry_ptr_curr_pc;

	DUK_HEAP_SWITCH_THREAD(thr->heap, entry_curr_thread);  /* may be NULL */
	thr->state = (duk_uint8_t) entry_thread_state;

	/* Disabled assert: triggered with some torture tests. */
#if 0
	DUK_ASSERT((thr->state == DUK_HTHREAD_STATE_INACTIVE && thr->heap->curr_thread == NULL) ||  /* first call */
	           (thr->state == DUK_HTHREAD_STATE_INACTIVE && thr->heap->curr_thread != NULL) ||  /* other call */
	           (thr->state == DUK_HTHREAD_STATE_RUNNING && thr->heap->curr_thread == thr));     /* current thread */
#endif

	thr->heap->call_recursion_depth = entry_call_recursion_depth;

	/* If the debugger is active we need to force an interrupt so that
	 * debugger breakpoints are rechecked.  This is important for function
	 * calls caused by side effects (e.g. when doing a DUK_OP_GETPROP), see
	 * GH-303.  Only needed for success path, error path always causes a
	 * breakpoint recheck in the executor.  It would be enough to set this
	 * only when returning to an ECMAScript activation, but setting the flag
	 * on every return should have no ill effect.
	 */
#if defined(DUK_USE_DEBUGGER_SUPPORT)
	if (duk_debug_is_attached(thr->heap)) {
		DUK_DD(DUK_DDPRINT("returning with debugger enabled, force interrupt"));
		DUK_ASSERT(thr->interrupt_counter <= thr->interrupt_init);
		thr->interrupt_init -= thr->interrupt_counter;
		thr->interrupt_counter = 0;
		thr->heap->dbg_force_restart = 1;
	}
#endif

#if defined(DUK_USE_INTERRUPT_COUNTER) && defined(DUK_USE_DEBUG)
	duk__interrupt_fixup(thr, entry_curr_thread);
#endif

	/* Restored by success path. */
	DUK_ASSERT(thr->heap->call_recursion_depth == entry_call_recursion_depth);
	DUK_ASSERT(thr->ptr_curr_pc == entry_ptr_curr_pc);
	DUK_ASSERT_LJSTATE_UNSET(thr->heap);

	DUK_REFZERO_CHECK_FAST(thr);

	return 0;  /* 0=call handled inline */
}

DUK_INTERNAL duk_int_t duk_handle_call_unprotected_nargs(duk_hthread *thr,
                                                         duk_idx_t nargs,
                                                         duk_small_uint_t call_flags) {
	duk_idx_t idx_func;
	DUK_ASSERT(duk_get_top(thr) >= nargs + 2);
	idx_func = duk_get_top(thr) - (nargs + 2);
	DUK_ASSERT(idx_func >= 0);
	return duk_handle_call_unprotected(thr, idx_func, call_flags);
}

DUK_INTERNAL duk_int_t duk_handle_call_unprotected(duk_hthread *thr,
                                                   duk_idx_t idx_func,
                                                   duk_small_uint_t call_flags) {
	DUK_ASSERT(duk_is_valid_index(thr, idx_func));
	DUK_ASSERT(idx_func >= 0);
	return duk__handle_call_raw(thr, idx_func, call_flags);
}

/*
 *  duk_handle_safe_call(): make a "C protected call" within the
 *  current activation.
 *
 *  The allowed thread states for making a call are the same as for
 *  duk_handle_call_protected().
 *
 *  Even though this call is protected, errors are thrown for insane arguments
 *  and may result in a fatal error unless there's another protected call which
 *  catches such errors.
 *
 *  The error handling path should be error free, even for out-of-memory
 *  errors, to ensure safe sandboxing.  (As of Duktape 2.2.0 this is not
 *  yet the case for environment closing which may run out of memory, see
 *  XXX notes below.)
 */

DUK_LOCAL void duk__handle_safe_call_inner(duk_hthread *thr,
                                           duk_safe_call_function func,
                                           void *udata,
#if defined(DUK_USE_ASSERTIONS)
                                           duk_size_t entry_valstack_bottom_byteoff,
                                           duk_size_t entry_callstack_top,
#endif
                                           duk_hthread *entry_curr_thread,
                                           duk_uint_fast8_t entry_thread_state,
                                           duk_idx_t idx_retbase,
                                           duk_idx_t num_stack_rets) {
	duk_ret_t rc;

	DUK_ASSERT(thr != NULL);
	DUK_CTX_ASSERT_VALID(thr);

	/*
	 *  Thread state check and book-keeping.
	 */

	duk__call_thread_state_update(thr);

	/*
	 *  Recursion limit check.
	 */

	duk__call_c_recursion_limit_check(thr);
	thr->heap->call_recursion_depth++;

	/*
	 *  Make the C call.
	 */

	rc = func(thr, udata);

	DUK_DDD(DUK_DDDPRINT("safe_call, func rc=%ld", (long) rc));

	/*
	 *  Valstack manipulation for results.
	 */

	/* we're running inside the caller's activation, so no change in call/catch stack or valstack bottom */
	DUK_ASSERT(thr->callstack_top == entry_callstack_top);
	DUK_ASSERT(thr->valstack_bottom >= thr->valstack);
	DUK_ASSERT((duk_size_t) ((duk_uint8_t *) thr->valstack_bottom - (duk_uint8_t *) thr->valstack) == entry_valstack_bottom_byteoff);
	DUK_ASSERT(thr->valstack_top >= thr->valstack_bottom);
	DUK_ASSERT(thr->valstack_end >= thr->valstack_top);

	if (DUK_UNLIKELY(rc < 0)) {
		duk_error_throw_from_negative_rc(thr, rc);
		DUK_WO_NORETURN(return;);
	}
	DUK_ASSERT(rc >= 0);

	duk__safe_call_adjust_valstack(thr, idx_retbase, num_stack_rets, rc);  /* throws for insane rc */

	DUK_HEAP_SWITCH_THREAD(thr->heap, entry_curr_thread);  /* may be NULL */
	thr->state = (duk_uint8_t) entry_thread_state;
}

DUK_LOCAL void duk__handle_safe_call_error(duk_hthread *thr,
                                           duk_activation *entry_act,
#if defined(DUK_USE_ASSERTIONS)
                                           duk_size_t entry_callstack_top,
#endif
                                           duk_hthread *entry_curr_thread,
                                           duk_uint_fast8_t entry_thread_state,
                                           duk_idx_t idx_retbase,
                                           duk_idx_t num_stack_rets,
                                           duk_size_t entry_valstack_bottom_byteoff,
                                           duk_jmpbuf *old_jmpbuf_ptr) {
	DUK_ASSERT(thr != NULL);
	DUK_CTX_ASSERT_VALID(thr);

	/*
	 *  Error during call.  The error value is at heap->lj.value1.
	 *
	 *  The very first thing we do is restore the previous setjmp catcher.
	 *  This means that any error in error handling will propagate outwards
	 *  instead of causing a setjmp() re-entry above.
	 */

	DUK_DDD(DUK_DDDPRINT("error caught during protected duk_handle_safe_call()"));

	/* Other longjmp types are handled by executor before propagating
	 * the error here.
	 */
	DUK_ASSERT(thr->heap->lj.type == DUK_LJ_TYPE_THROW);
	DUK_ASSERT_LJSTATE_SET(thr->heap);

	/* Either pointer may be NULL (at entry), so don't assert. */
	thr->heap->lj.jmpbuf_ptr = old_jmpbuf_ptr;

	/* XXX: callstack unwind may now throw an error when closing
	 * scopes; this is a sandboxing issue, described in:
	 * https://github.com/svaarala/duktape/issues/476
	 */
	/* XXX: "unwind to" primitive? */

	DUK_ASSERT(thr->callstack_top >= entry_callstack_top);
	while (thr->callstack_curr != entry_act) {
		DUK_ASSERT(thr->callstack_curr != NULL);
		duk_hthread_activation_unwind_norz(thr);
	}
	DUK_ASSERT(thr->callstack_top == entry_callstack_top);

	/* Switch active thread before any side effects to avoid a
	 * dangling curr_thread pointer.
	 */
	DUK_HEAP_SWITCH_THREAD(thr->heap, entry_curr_thread);  /* may be NULL */
	thr->state = (duk_uint8_t) entry_thread_state;

	DUK_ASSERT(thr->heap->curr_thread == entry_curr_thread);
	DUK_ASSERT(thr->state == entry_thread_state);

	/* Restore valstack bottom. */
	thr->valstack_bottom = (duk_tval *) (void *) ((duk_uint8_t *) thr->valstack + entry_valstack_bottom_byteoff);

	/* [ ... | (crud) ] */

	/* XXX: ensure space in valstack (now relies on internal reserve)? */
	duk_push_tval(thr, &thr->heap->lj.value1);

	/* [ ... | (crud) errobj ] */

	DUK_ASSERT(duk_get_top(thr) >= 1);  /* at least errobj must be on stack */

	duk__safe_call_adjust_valstack(thr, idx_retbase, num_stack_rets, 1);  /* 1 = num actual 'return values' */

	/* [ ... | ] or [ ... | errobj (M * undefined)] where M = num_stack_rets - 1 */

	/* Reset longjmp state. */
	thr->heap->lj.type = DUK_LJ_TYPE_UNKNOWN;
	thr->heap->lj.iserror = 0;
	DUK_TVAL_SET_UNDEFINED_UPDREF_NORZ(thr, &thr->heap->lj.value1);
	DUK_TVAL_SET_UNDEFINED_UPDREF_NORZ(thr, &thr->heap->lj.value2);

	/* Error handling complete, remove side effect protections.  Caller
	 * will process pending finalizers.
	 */
#if defined(DUK_USE_ASSERTIONS)
	DUK_ASSERT(thr->heap->error_not_allowed == 1);
	thr->heap->error_not_allowed = 0;
#endif
	DUK_ASSERT(thr->heap->pf_prevent_count > 0);
	thr->heap->pf_prevent_count--;
	DUK_DD(DUK_DDPRINT("safe call error handled, pf_prevent_count updated to %ld", (long) thr->heap->pf_prevent_count));

	/* thr->ptr_curr_pc is restored by
	 * duk__handle_safe_call_shared_unwind() which is also used for
	 * success path.
	 */
}

DUK_LOCAL void duk__handle_safe_call_shared_unwind(duk_hthread *thr,
                                                   duk_idx_t idx_retbase,
                                                   duk_idx_t num_stack_rets,
#if defined(DUK_USE_ASSERTIONS)
                                                   duk_size_t entry_callstack_top,
#endif
                                                   duk_int_t entry_call_recursion_depth,
                                                   duk_hthread *entry_curr_thread,
                                                   duk_instr_t **entry_ptr_curr_pc) {
	DUK_ASSERT(thr != NULL);
	DUK_CTX_ASSERT_VALID(thr);
	DUK_UNREF(idx_retbase);
	DUK_UNREF(num_stack_rets);
	DUK_UNREF(entry_curr_thread);

	DUK_ASSERT(thr->callstack_top == entry_callstack_top);

	/* Restore entry thread executor curr_pc stack frame pointer.
	 * XXX: would be enough to do in error path only, should nest
	 * cleanly in success path.
	 */
	thr->ptr_curr_pc = entry_ptr_curr_pc;

	thr->heap->call_recursion_depth = entry_call_recursion_depth;

	/* stack discipline consistency check */
	DUK_ASSERT(duk_get_top(thr) == idx_retbase + num_stack_rets);

	/* A debugger forced interrupt check is not needed here, as
	 * problematic safe calls are not caused by side effects.
	 */

#if defined(DUK_USE_INTERRUPT_COUNTER) && defined(DUK_USE_DEBUG)
	duk__interrupt_fixup(thr, entry_curr_thread);
#endif
}

DUK_INTERNAL duk_int_t duk_handle_safe_call(duk_hthread *thr,
                                            duk_safe_call_function func,
                                            void *udata,
                                            duk_idx_t num_stack_args,
                                            duk_idx_t num_stack_rets) {
	duk_activation *entry_act;
	duk_size_t entry_valstack_bottom_byteoff;
#if defined(DUK_USE_ASSERTIONS)
	duk_size_t entry_valstack_end_byteoff;
	duk_size_t entry_callstack_top;
	duk_size_t entry_callstack_preventcount;
#endif
	duk_int_t entry_call_recursion_depth;
	duk_hthread *entry_curr_thread;
	duk_uint_fast8_t entry_thread_state;
	duk_instr_t **entry_ptr_curr_pc;
	duk_jmpbuf *old_jmpbuf_ptr = NULL;
	duk_jmpbuf our_jmpbuf;
	duk_idx_t idx_retbase;
	duk_int_t retval;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(duk_get_top(thr) >= num_stack_args);  /* Caller ensures. */

	DUK_STATS_INC(thr->heap, stats_safecall_all);

	/* Value stack reserve handling: safe call assumes caller has reserved
	 * space for nrets (assuming optimal unwind processing).  Value stack
	 * reserve is not stored/restored as for normal calls because a safe
	 * call conceptually happens in the same activation.
	 */

	/* Careful with indices like '-x'; if 'x' is zero, it refers to bottom */
	entry_act = thr->callstack_curr;
	entry_valstack_bottom_byteoff = (duk_size_t) ((duk_uint8_t *) thr->valstack_bottom - (duk_uint8_t *) thr->valstack);
#if defined(DUK_USE_ASSERTIONS)
	entry_valstack_end_byteoff = (duk_size_t) ((duk_uint8_t *) thr->valstack_end - (duk_uint8_t *) thr->valstack);
	entry_callstack_top = thr->callstack_top;
	entry_callstack_preventcount = thr->callstack_preventcount;
#endif
	entry_call_recursion_depth = thr->heap->call_recursion_depth;
	entry_curr_thread = thr->heap->curr_thread;  /* may be NULL if first call */
	entry_thread_state = thr->state;
	entry_ptr_curr_pc = thr->ptr_curr_pc;  /* may be NULL */
	idx_retbase = duk_get_top(thr) - num_stack_args;  /* not a valid stack index if num_stack_args == 0 */
	DUK_ASSERT(idx_retbase >= 0);

	DUK_ASSERT((duk_idx_t) (thr->valstack_top - thr->valstack_bottom) >= num_stack_args);  /* Caller ensures. */
	DUK_ASSERT((duk_idx_t) (thr->valstack_end - (thr->valstack_bottom + idx_retbase)) >= num_stack_rets);  /* Caller ensures. */

	/* Cannot portably debug print a function pointer, hence 'func' not printed! */
	DUK_DD(DUK_DDPRINT("duk_handle_safe_call: thr=%p, num_stack_args=%ld, num_stack_rets=%ld, "
	                   "valstack_top=%ld, idx_retbase=%ld, rec_depth=%ld/%ld, "
	                   "entry_act=%p, entry_valstack_bottom_byteoff=%ld, entry_call_recursion_depth=%ld, "
	                   "entry_curr_thread=%p, entry_thread_state=%ld",
	                   (void *) thr,
	                   (long) num_stack_args,
	                   (long) num_stack_rets,
	                   (long) duk_get_top(thr),
	                   (long) idx_retbase,
	                   (long) thr->heap->call_recursion_depth,
	                   (long) thr->heap->call_recursion_limit,
	                   (void *) entry_act,
	                   (long) entry_valstack_bottom_byteoff,
	                   (long) entry_call_recursion_depth,
	                   (void *) entry_curr_thread,
	                   (long) entry_thread_state));

	/* Setjmp catchpoint setup. */
	old_jmpbuf_ptr = thr->heap->lj.jmpbuf_ptr;
	thr->heap->lj.jmpbuf_ptr = &our_jmpbuf;

	/* Prevent yields for the duration of the safe call.  This only
	 * matters if the executor makes safe calls to functions that
	 * yield, this doesn't currently happen.
	 */
	thr->callstack_preventcount++;

#if defined(DUK_USE_CPP_EXCEPTIONS)
	try {
#else
	DUK_ASSERT(thr->heap->lj.jmpbuf_ptr == &our_jmpbuf);
	if (DUK_SETJMP(our_jmpbuf.jb) == 0) {
		/* Success path. */
#endif
		DUK_DDD(DUK_DDDPRINT("safe_call setjmp catchpoint setup complete"));

		duk__handle_safe_call_inner(thr,
		                            func,
		                            udata,
#if defined(DUK_USE_ASSERTIONS)
		                            entry_valstack_bottom_byteoff,
		                            entry_callstack_top,
#endif
		                            entry_curr_thread,
		                            entry_thread_state,
		                            idx_retbase,
		                            num_stack_rets);

		DUK_STATS_INC(thr->heap, stats_safecall_nothrow);

		/* Either pointer may be NULL (at entry), so don't assert */
		thr->heap->lj.jmpbuf_ptr = old_jmpbuf_ptr;

		/* If calls happen inside the safe call, these are restored by
		 * whatever calls are made.  Reserve cannot decrease.
		 */
		DUK_ASSERT(thr->callstack_curr == entry_act);
		DUK_ASSERT((duk_size_t) ((duk_uint8_t *) thr->valstack_end - (duk_uint8_t *) thr->valstack) >= entry_valstack_end_byteoff);

		retval = DUK_EXEC_SUCCESS;
#if defined(DUK_USE_CPP_EXCEPTIONS)
	} catch (duk_internal_exception &exc) {
		DUK_UNREF(exc);
#else
	} else {
		/* Error path. */
#endif
		DUK_ASSERT((duk_size_t) ((duk_uint8_t *) thr->valstack_end - (duk_uint8_t *) thr->valstack) >= entry_valstack_end_byteoff);

		DUK_STATS_INC(thr->heap, stats_safecall_throw);

		duk__handle_safe_call_error(thr,
		                            entry_act,
#if defined(DUK_USE_ASSERTIONS)
		                            entry_callstack_top,
#endif
		                            entry_curr_thread,
		                            entry_thread_state,
		                            idx_retbase,
		                            num_stack_rets,
		                            entry_valstack_bottom_byteoff,
		                            old_jmpbuf_ptr);

		retval = DUK_EXEC_ERROR;
	}
#if defined(DUK_USE_CPP_EXCEPTIONS)
	catch (duk_fatal_exception &exc) {
		DUK_D(DUK_DPRINT("rethrow duk_fatal_exception"));
		throw;
	} catch (std::exception &exc) {
		const char *what = exc.what();
		DUK_ASSERT((duk_size_t) ((duk_uint8_t *) thr->valstack_end - (duk_uint8_t *) thr->valstack) >= entry_valstack_end_byteoff);
		DUK_STATS_INC(thr->heap, stats_safecall_throw);
		if (!what) {
			what = "unknown";
		}
		DUK_D(DUK_DPRINT("unexpected c++ std::exception (perhaps thrown by user code)"));
		try {
			DUK_ERROR_FMT1(thr, DUK_ERR_TYPE_ERROR, "caught invalid c++ std::exception '%s' (perhaps thrown by user code)", what);
			DUK_WO_NORETURN(return 0;);
		} catch (duk_internal_exception exc) {
			DUK_D(DUK_DPRINT("caught api error thrown from unexpected c++ std::exception"));
			DUK_UNREF(exc);
			duk__handle_safe_call_error(thr,
			                            entry_act,
#if defined(DUK_USE_ASSERTIONS)
			                            entry_callstack_top,
#endif
			                            entry_curr_thread,
			                            entry_thread_state,
			                            idx_retbase,
			                            num_stack_rets,
			                            entry_valstack_bottom_byteoff,
			                            old_jmpbuf_ptr);
			retval = DUK_EXEC_ERROR;
		}
	} catch (...) {
		DUK_D(DUK_DPRINT("unexpected c++ exception (perhaps thrown by user code)"));
		DUK_ASSERT((duk_size_t) ((duk_uint8_t *) thr->valstack_end - (duk_uint8_t *) thr->valstack) >= entry_valstack_end_byteoff);
		DUK_STATS_INC(thr->heap, stats_safecall_throw);
		try {
			DUK_ERROR_TYPE(thr, "caught invalid c++ exception (perhaps thrown by user code)");
			DUK_WO_NORETURN(return 0;);
		} catch (duk_internal_exception exc) {
			DUK_D(DUK_DPRINT("caught api error thrown from unexpected c++ exception"));
			DUK_UNREF(exc);
			duk__handle_safe_call_error(thr,
			                            entry_act,
#if defined(DUK_USE_ASSERTIONS)
			                            entry_callstack_top,
#endif
			                            entry_curr_thread,
			                            entry_thread_state,
			                            idx_retbase,
			                            num_stack_rets,
			                            entry_valstack_bottom_byteoff,
			                            old_jmpbuf_ptr);
			retval = DUK_EXEC_ERROR;
		}
	}
#endif

	DUK_ASSERT(thr->heap->lj.jmpbuf_ptr == old_jmpbuf_ptr);  /* success/error path both do this */

	DUK_ASSERT_LJSTATE_UNSET(thr->heap);

	DUK_ASSERT((duk_size_t) ((duk_uint8_t *) thr->valstack_end - (duk_uint8_t *) thr->valstack) >= entry_valstack_end_byteoff);
	duk__handle_safe_call_shared_unwind(thr,
	                                    idx_retbase,
	                                    num_stack_rets,
#if defined(DUK_USE_ASSERTIONS)
	                                    entry_callstack_top,
#endif
	                                    entry_call_recursion_depth,
	                                    entry_curr_thread,
	                                    entry_ptr_curr_pc);

	/* Restore preventcount. */
	thr->callstack_preventcount--;
	DUK_ASSERT(thr->callstack_preventcount == entry_callstack_preventcount);

	/* Final asserts. */
	DUK_ASSERT(thr->callstack_curr == entry_act);
	DUK_ASSERT((duk_size_t) ((duk_uint8_t *) thr->valstack_bottom - (duk_uint8_t *) thr->valstack) == entry_valstack_bottom_byteoff);
	DUK_ASSERT((duk_size_t) ((duk_uint8_t *) thr->valstack_end - (duk_uint8_t *) thr->valstack) >= entry_valstack_end_byteoff);
	DUK_ASSERT(thr->callstack_top == entry_callstack_top);
	DUK_ASSERT(thr->heap->call_recursion_depth == entry_call_recursion_depth);
	DUK_ASSERT(thr->heap->curr_thread == entry_curr_thread);
	DUK_ASSERT(thr->state == entry_thread_state);
	DUK_ASSERT(thr->ptr_curr_pc == entry_ptr_curr_pc);
	DUK_ASSERT(duk_get_top(thr) == idx_retbase + num_stack_rets);
	DUK_ASSERT_LJSTATE_UNSET(thr->heap);

	/* Pending side effects. */
	DUK_REFZERO_CHECK_FAST(thr);

	return retval;
}

/*
 *  Property-based call (foo.noSuch()) error setup: replace target function
 *  on stack top with a hidden Symbol tagged non-callable wrapper object
 *  holding the error.  The error gets thrown in call handling at the
 *  proper spot to follow ECMAScript semantics.
 */

#if defined(DUK_USE_VERBOSE_ERRORS)
DUK_INTERNAL DUK_NOINLINE DUK_COLD void duk_call_setup_propcall_error(duk_hthread *thr, duk_tval *tv_base, duk_tval *tv_key) {
	const char *str_targ, *str_key, *str_base;
	duk_idx_t entry_top;

	entry_top = duk_get_top(thr);

	/* [ <nargs> target ] */

	/* Must stabilize pointers first.  tv_targ is already on stack top. */
	duk_push_tval(thr, tv_base);
	duk_push_tval(thr, tv_key);

	DUK_GC_TORTURE(thr->heap);

	duk_push_bare_object(thr);

	/* [ <nargs> target base key {} ] */

	/* We only push a wrapped error, replacing the call target (at
	 * idx_func) with the error to ensure side effects come out
	 * correctly:
	 * - Property read
	 * - Call argument evaluation
	 * - Callability check and error thrown
	 *
	 * A hidden Symbol on the wrapper object pushed above is used by
	 * call handling to figure out the error is to be thrown as is.
	 * It is CRITICAL that the hidden Symbol can never occur on a
	 * user visible object that may get thrown.
	 */

#if defined(DUK_USE_PARANOID_ERRORS)
	str_targ = duk_get_type_name(thr, -4);
	str_key = duk_get_type_name(thr, -2);
	str_base = duk_get_type_name(thr, -3);
	duk_push_error_object(thr,
	                      DUK_ERR_TYPE_ERROR | DUK_ERRCODE_FLAG_NOBLAME_FILELINE,
	                      "%s not callable (property %s of %s)", str_targ, str_key, str_base);
	duk_xdef_prop_stridx(thr, -2, DUK_STRIDX_INT_TARGET, DUK_PROPDESC_FLAGS_NONE);  /* Marker property, reuse _Target. */
	/* [ <nargs> target base key { _Target: error } ] */
	duk_replace(thr, entry_top - 1);
#else
	str_targ = duk_push_string_readable(thr, -4);
	str_key = duk_push_string_readable(thr, -3);
	str_base = duk_push_string_readable(thr, -5);
	duk_push_error_object(thr,
	                      DUK_ERR_TYPE_ERROR | DUK_ERRCODE_FLAG_NOBLAME_FILELINE,
	                      "%s not callable (property %s of %s)", str_targ, str_key, str_base);
	/* [ <nargs> target base key {} str_targ str_key str_base error ] */
	duk_xdef_prop_stridx(thr, -5, DUK_STRIDX_INT_TARGET, DUK_PROPDESC_FLAGS_NONE);  /* Marker property, reuse _Target. */
	/* [ <nargs> target base key { _Target: error } str_targ str_key str_base ] */
	duk_swap(thr, -4, entry_top - 1);
	/* [ <nargs> { _Target: error } base key target str_targ str_key str_base ] */
#endif

	/* [ <nregs> { _Target: error } <variable> */
	duk_set_top(thr, entry_top);

	/* [ <nregs> { _Target: error } */
	DUK_ASSERT(!duk_is_callable(thr, -1));  /* Critical so that call handling will throw the error. */
}
#endif  /* DUK_USE_VERBOSE_ERRORS */

/* automatic undefs */
#undef DUK__AUGMENT_CALL_RELAX_COUNT
#undef DUK__CALL_HANDLING_REQUIRE_STACK
/*
 *  ECMAScript compiler.
 *
 *  Parses an input string and generates a function template result.
 *  Compilation may happen in multiple contexts (global code, eval
 *  code, function code).
 *
 *  The parser uses a traditional top-down recursive parsing for the
 *  statement level, and an operator precedence based top-down approach
 *  for the expression level.  The attempt is to minimize the C stack
 *  depth.  Bytecode is generated directly without an intermediate
 *  representation (tree), at the cost of needing two (and sometimes
 *  three) passes over each function.
 *
 *  The top-down recursive parser functions are named "duk__parse_XXX".
 *
 *  Recursion limits are in key functions to prevent arbitrary C recursion:
 *  function body parsing, statement parsing, and expression parsing.
 *
 *  See doc/compiler.rst for discussion on the design.
 *
 *  A few typing notes:
 *
 *    - duk_regconst_t: signed, highest bit set (< 0) means constant,
 *      some call sites use -1 for "none" (equivalent to constant 0x7fffffff)
 *    - PC values: duk_int_t, negative values used as markers
 */

/* #include duk_internal.h -> already included */

/* If highest bit of a register number is set, it refers to a constant instead.
 * When interpreted as a signed value, this means const values are always
 * negative (when interpreted as two's complement).  For example DUK__ISREG_TEMP()
 * uses this approach to avoid an explicit DUK__ISREG() check (the condition is
 * logically "'x' is a register AND 'x' >= temp_first").
 */
#define DUK__CONST_MARKER                   DUK_REGCONST_CONST_MARKER
#define DUK__REMOVECONST(x)                 ((x) & ~DUK__CONST_MARKER)
#define DUK__ISREG(x)                       ((x) >= 0)
#define DUK__ISCONST(x)                     ((x) < 0)
#define DUK__ISREG_TEMP(comp_ctx,x)         ((duk_int32_t) (x) >= (duk_int32_t) ((comp_ctx)->curr_func.temp_first))   /* Check for x >= temp_first && x >= 0 by comparing as signed. */
#define DUK__ISREG_NOTTEMP(comp_ctx,x)      ((duk_uint32_t) (x) < (duk_uint32_t) ((comp_ctx)->curr_func.temp_first))  /* Check for x >= 0 && x < temp_first by interpreting as unsigned. */
#define DUK__GETTEMP(comp_ctx)              ((comp_ctx)->curr_func.temp_next)
#define DUK__SETTEMP(comp_ctx,x)            ((comp_ctx)->curr_func.temp_next = (x))  /* dangerous: must only lower (temp_max not updated) */
#define DUK__SETTEMP_CHECKMAX(comp_ctx,x)   duk__settemp_checkmax((comp_ctx),(x))
#define DUK__ALLOCTEMP(comp_ctx)            duk__alloctemp((comp_ctx))
#define DUK__ALLOCTEMPS(comp_ctx,count)     duk__alloctemps((comp_ctx),(count))

/* Init value set size for array and object literals. */
#define DUK__MAX_ARRAY_INIT_VALUES        20
#define DUK__MAX_OBJECT_INIT_PAIRS        10

/* XXX: hack, remove when const lookup is not O(n) */
#define DUK__GETCONST_MAX_CONSTS_CHECK    256

/* These limits are based on bytecode limits.  Max temps is limited
 * by duk_hcompfunc nargs/nregs fields being 16 bits.
 */
#define DUK__MAX_CONSTS                   DUK_BC_BC_MAX
#define DUK__MAX_FUNCS                    DUK_BC_BC_MAX
#define DUK__MAX_TEMPS                    0xffffL

/* Initial bytecode size allocation. */
#if defined(DUK_USE_PREFER_SIZE)
#define DUK__BC_INITIAL_INSTS             16
#else
#define DUK__BC_INITIAL_INSTS             256
#endif

#define DUK__RECURSION_INCREASE(comp_ctx,thr)  do { \
		DUK_DDD(DUK_DDDPRINT("RECURSION INCREASE: %s:%ld", (const char *) DUK_FILE_MACRO, (long) DUK_LINE_MACRO)); \
		duk__comp_recursion_increase((comp_ctx)); \
	} while (0)

#define DUK__RECURSION_DECREASE(comp_ctx,thr)  do { \
		DUK_DDD(DUK_DDDPRINT("RECURSION DECREASE: %s:%ld", (const char *) DUK_FILE_MACRO, (long) DUK_LINE_MACRO)); \
		duk__comp_recursion_decrease((comp_ctx)); \
	} while (0)

/* Value stack slot limits: these are quite approximate right now, and
 * because they overlap in control flow, some could be eliminated.
 */
#define DUK__COMPILE_ENTRY_SLOTS          8
#define DUK__FUNCTION_INIT_REQUIRE_SLOTS  16
#define DUK__FUNCTION_BODY_REQUIRE_SLOTS  16
#define DUK__PARSE_STATEMENTS_SLOTS       16
#define DUK__PARSE_EXPR_SLOTS             16

/* Temporary structure used to pass a stack allocated region through
 * duk_safe_call().
 */
typedef struct {
	duk_small_uint_t flags;
	duk_compiler_ctx comp_ctx_alloc;
	duk_lexer_point lex_pt_alloc;
} duk__compiler_stkstate;

/*
 *  Prototypes
 */

/* lexing */
DUK_LOCAL_DECL void duk__advance_helper(duk_compiler_ctx *comp_ctx, duk_small_int_t expect);
DUK_LOCAL_DECL void duk__advance_expect(duk_compiler_ctx *comp_ctx, duk_small_int_t expect);
DUK_LOCAL_DECL void duk__advance(duk_compiler_ctx *ctx);

/* function helpers */
DUK_LOCAL_DECL void duk__init_func_valstack_slots(duk_compiler_ctx *comp_ctx);
DUK_LOCAL_DECL void duk__reset_func_for_pass2(duk_compiler_ctx *comp_ctx);
DUK_LOCAL_DECL void duk__init_varmap_and_prologue_for_pass2(duk_compiler_ctx *comp_ctx, duk_regconst_t *out_stmt_value_reg);
DUK_LOCAL_DECL void duk__convert_to_func_template(duk_compiler_ctx *comp_ctx);
DUK_LOCAL_DECL duk_int_t duk__cleanup_varmap(duk_compiler_ctx *comp_ctx);

/* code emission */
DUK_LOCAL_DECL duk_int_t duk__get_current_pc(duk_compiler_ctx *comp_ctx);
DUK_LOCAL_DECL duk_compiler_instr *duk__get_instr_ptr(duk_compiler_ctx *comp_ctx, duk_int_t pc);
DUK_LOCAL_DECL void duk__emit(duk_compiler_ctx *comp_ctx, duk_instr_t ins);
DUK_LOCAL_DECL void duk__emit_op_only(duk_compiler_ctx *comp_ctx, duk_small_uint_t op);
DUK_LOCAL_DECL void duk__emit_a_b_c(duk_compiler_ctx *comp_ctx, duk_small_uint_t op_flags, duk_regconst_t a, duk_regconst_t b, duk_regconst_t c);
DUK_LOCAL_DECL void duk__emit_a_b(duk_compiler_ctx *comp_ctx, duk_small_uint_t op_flags, duk_regconst_t a, duk_regconst_t b);
DUK_LOCAL_DECL void duk__emit_b_c(duk_compiler_ctx *comp_ctx, duk_small_uint_t op_flags, duk_regconst_t b, duk_regconst_t c);
#if 0  /* unused */
DUK_LOCAL_DECL void duk__emit_a(duk_compiler_ctx *comp_ctx, duk_small_uint_t op_flags, duk_regconst_t a);
DUK_LOCAL_DECL void duk__emit_b(duk_compiler_ctx *comp_ctx, duk_small_uint_t op_flags, duk_regconst_t b);
#endif
DUK_LOCAL_DECL void duk__emit_a_bc(duk_compiler_ctx *comp_ctx, duk_small_uint_t op_flags, duk_regconst_t a, duk_regconst_t bc);
DUK_LOCAL_DECL void duk__emit_bc(duk_compiler_ctx *comp_ctx, duk_small_uint_t op, duk_regconst_t bc);
DUK_LOCAL_DECL void duk__emit_abc(duk_compiler_ctx *comp_ctx, duk_small_uint_t op, duk_regconst_t abc);
DUK_LOCAL_DECL void duk__emit_load_int32(duk_compiler_ctx *comp_ctx, duk_regconst_t reg, duk_int32_t val);
DUK_LOCAL_DECL void duk__emit_load_int32_noshuffle(duk_compiler_ctx *comp_ctx, duk_regconst_t reg, duk_int32_t val);
DUK_LOCAL_DECL void duk__emit_jump(duk_compiler_ctx *comp_ctx, duk_int_t target_pc);
DUK_LOCAL_DECL duk_int_t duk__emit_jump_empty(duk_compiler_ctx *comp_ctx);
DUK_LOCAL_DECL void duk__insert_jump_entry(duk_compiler_ctx *comp_ctx, duk_int_t jump_pc);
DUK_LOCAL_DECL void duk__patch_jump(duk_compiler_ctx *comp_ctx, duk_int_t jump_pc, duk_int_t target_pc);
DUK_LOCAL_DECL void duk__patch_jump_here(duk_compiler_ctx *comp_ctx, duk_int_t jump_pc);
DUK_LOCAL_DECL void duk__patch_trycatch(duk_compiler_ctx *comp_ctx, duk_int_t ldconst_pc, duk_int_t trycatch_pc, duk_regconst_t reg_catch, duk_regconst_t const_varname, duk_small_uint_t flags);
DUK_LOCAL_DECL void duk__emit_if_false_skip(duk_compiler_ctx *comp_ctx, duk_regconst_t regconst);
DUK_LOCAL_DECL void duk__emit_if_true_skip(duk_compiler_ctx *comp_ctx, duk_regconst_t regconst);
DUK_LOCAL_DECL void duk__emit_invalid(duk_compiler_ctx *comp_ctx);

/* ivalue/ispec helpers */
DUK_LOCAL_DECL void duk__ivalue_regconst(duk_ivalue *x, duk_regconst_t regconst);
DUK_LOCAL_DECL void duk__ivalue_plain_fromstack(duk_compiler_ctx *comp_ctx, duk_ivalue *x);
DUK_LOCAL_DECL void duk__ivalue_var_fromstack(duk_compiler_ctx *comp_ctx, duk_ivalue *x);
DUK_LOCAL_DECL void duk__ivalue_var_hstring(duk_compiler_ctx *comp_ctx, duk_ivalue *x, duk_hstring *h);
DUK_LOCAL_DECL void duk__copy_ispec(duk_compiler_ctx *comp_ctx, duk_ispec *src, duk_ispec *dst);
DUK_LOCAL_DECL void duk__copy_ivalue(duk_compiler_ctx *comp_ctx, duk_ivalue *src, duk_ivalue *dst);
DUK_LOCAL_DECL duk_regconst_t duk__alloctemps(duk_compiler_ctx *comp_ctx, duk_small_int_t num);
DUK_LOCAL_DECL duk_regconst_t duk__alloctemp(duk_compiler_ctx *comp_ctx);
DUK_LOCAL_DECL void duk__settemp_checkmax(duk_compiler_ctx *comp_ctx, duk_regconst_t temp_next);
DUK_LOCAL_DECL duk_regconst_t duk__getconst(duk_compiler_ctx *comp_ctx);
DUK_LOCAL_DECL
duk_regconst_t duk__ispec_toregconst_raw(duk_compiler_ctx *comp_ctx,
                                         duk_ispec *x,
                                         duk_regconst_t forced_reg,
                                         duk_small_uint_t flags);
DUK_LOCAL_DECL void duk__ispec_toforcedreg(duk_compiler_ctx *comp_ctx, duk_ispec *x, duk_regconst_t forced_reg);
DUK_LOCAL_DECL void duk__ivalue_toplain_raw(duk_compiler_ctx *comp_ctx, duk_ivalue *x, duk_regconst_t forced_reg);
DUK_LOCAL_DECL void duk__ivalue_toplain(duk_compiler_ctx *comp_ctx, duk_ivalue *x);
DUK_LOCAL_DECL void duk__ivalue_toplain_ignore(duk_compiler_ctx *comp_ctx, duk_ivalue *x);
DUK_LOCAL_DECL
duk_regconst_t duk__ivalue_toregconst_raw(duk_compiler_ctx *comp_ctx,
                                          duk_ivalue *x,
                                          duk_regconst_t forced_reg,
                                          duk_small_uint_t flags);
DUK_LOCAL_DECL duk_regconst_t duk__ivalue_toreg(duk_compiler_ctx *comp_ctx, duk_ivalue *x);
#if 0  /* unused */
DUK_LOCAL_DECL duk_regconst_t duk__ivalue_totemp(duk_compiler_ctx *comp_ctx, duk_ivalue *x);
#endif
DUK_LOCAL_DECL void duk__ivalue_toforcedreg(duk_compiler_ctx *comp_ctx, duk_ivalue *x, duk_int_t forced_reg);
DUK_LOCAL_DECL duk_regconst_t duk__ivalue_toregconst(duk_compiler_ctx *comp_ctx, duk_ivalue *x);
DUK_LOCAL_DECL duk_regconst_t duk__ivalue_totempconst(duk_compiler_ctx *comp_ctx, duk_ivalue *x);

/* identifier handling */
DUK_LOCAL_DECL duk_regconst_t duk__lookup_active_register_binding(duk_compiler_ctx *comp_ctx);
DUK_LOCAL_DECL duk_bool_t duk__lookup_lhs(duk_compiler_ctx *ctx, duk_regconst_t *out_reg_varbind, duk_regconst_t *out_rc_varname);

/* label handling */
DUK_LOCAL_DECL void duk__add_label(duk_compiler_ctx *comp_ctx, duk_hstring *h_label, duk_int_t pc_label, duk_int_t label_id);
DUK_LOCAL_DECL void duk__update_label_flags(duk_compiler_ctx *comp_ctx, duk_int_t label_id, duk_small_uint_t flags);
DUK_LOCAL_DECL void duk__lookup_active_label(duk_compiler_ctx *comp_ctx, duk_hstring *h_label, duk_bool_t is_break, duk_int_t *out_label_id, duk_int_t *out_label_catch_depth, duk_int_t *out_label_pc, duk_bool_t *out_is_closest);
DUK_LOCAL_DECL void duk__reset_labels_to_length(duk_compiler_ctx *comp_ctx, duk_size_t len);

/* top-down expression parser */
DUK_LOCAL_DECL void duk__expr_nud(duk_compiler_ctx *comp_ctx, duk_ivalue *res);
DUK_LOCAL_DECL void duk__expr_led(duk_compiler_ctx *comp_ctx, duk_ivalue *left, duk_ivalue *res);
DUK_LOCAL_DECL duk_small_uint_t duk__expr_lbp(duk_compiler_ctx *comp_ctx);
DUK_LOCAL_DECL duk_bool_t duk__expr_is_empty(duk_compiler_ctx *comp_ctx);

/* exprtop is the top level variant which resets nud/led counts */
DUK_LOCAL_DECL void duk__expr(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_small_uint_t rbp_flags);
DUK_LOCAL_DECL void duk__exprtop(duk_compiler_ctx *ctx, duk_ivalue *res, duk_small_uint_t rbp_flags);

/* convenience helpers */
#if 0  /* unused */
DUK_LOCAL_DECL duk_regconst_t duk__expr_toreg(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_small_uint_t rbp_flags);
#endif
#if 0  /* unused */
DUK_LOCAL_DECL duk_regconst_t duk__expr_totemp(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_small_uint_t rbp_flags);
#endif
DUK_LOCAL_DECL void duk__expr_toforcedreg(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_small_uint_t rbp_flags, duk_regconst_t forced_reg);
DUK_LOCAL_DECL duk_regconst_t duk__expr_toregconst(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_small_uint_t rbp_flags);
#if 0  /* unused */
DUK_LOCAL_DECL duk_regconst_t duk__expr_totempconst(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_small_uint_t rbp_flags);
#endif
DUK_LOCAL_DECL void duk__expr_toplain(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_small_uint_t rbp_flags);
DUK_LOCAL_DECL void duk__expr_toplain_ignore(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_small_uint_t rbp_flags);
DUK_LOCAL_DECL duk_regconst_t duk__exprtop_toreg(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_small_uint_t rbp_flags);
#if 0  /* unused */
DUK_LOCAL_DECL duk_regconst_t duk__exprtop_totemp(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_small_uint_t rbp_flags);
#endif
DUK_LOCAL_DECL void duk__exprtop_toforcedreg(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_small_uint_t rbp_flags, duk_regconst_t forced_reg);
DUK_LOCAL_DECL duk_regconst_t duk__exprtop_toregconst(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_small_uint_t rbp_flags);
#if 0  /* unused */
DUK_LOCAL_DECL void duk__exprtop_toplain_ignore(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_small_uint_t rbp_flags);
#endif

/* expression parsing helpers */
DUK_LOCAL_DECL duk_int_t duk__parse_arguments(duk_compiler_ctx *comp_ctx, duk_ivalue *res);
DUK_LOCAL_DECL void duk__nud_array_literal(duk_compiler_ctx *comp_ctx, duk_ivalue *res);
DUK_LOCAL_DECL void duk__nud_object_literal(duk_compiler_ctx *comp_ctx, duk_ivalue *res);

/* statement parsing */
DUK_LOCAL_DECL void duk__parse_var_decl(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_small_uint_t expr_flags, duk_regconst_t *out_reg_varbind, duk_regconst_t *out_rc_varname);
DUK_LOCAL_DECL void duk__parse_var_stmt(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_small_uint_t expr_flags);
DUK_LOCAL_DECL void duk__parse_for_stmt(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_int_t pc_label_site);
DUK_LOCAL_DECL void duk__parse_switch_stmt(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_int_t pc_label_site);
DUK_LOCAL_DECL void duk__parse_if_stmt(duk_compiler_ctx *comp_ctx, duk_ivalue *res);
DUK_LOCAL_DECL void duk__parse_do_stmt(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_int_t pc_label_site);
DUK_LOCAL_DECL void duk__parse_while_stmt(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_int_t pc_label_site);
DUK_LOCAL_DECL void duk__parse_break_or_continue_stmt(duk_compiler_ctx *comp_ctx, duk_ivalue *res);
DUK_LOCAL_DECL void duk__parse_return_stmt(duk_compiler_ctx *comp_ctx, duk_ivalue *res);
DUK_LOCAL_DECL void duk__parse_throw_stmt(duk_compiler_ctx *comp_ctx, duk_ivalue *res);
DUK_LOCAL_DECL void duk__parse_try_stmt(duk_compiler_ctx *comp_ctx, duk_ivalue *res);
DUK_LOCAL_DECL void duk__parse_with_stmt(duk_compiler_ctx *comp_ctx, duk_ivalue *res);
DUK_LOCAL_DECL void duk__parse_stmt(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_bool_t allow_source_elem);
DUK_LOCAL_DECL duk_int_t duk__stmt_label_site(duk_compiler_ctx *comp_ctx, duk_int_t label_id);
DUK_LOCAL_DECL void duk__parse_stmts(duk_compiler_ctx *comp_ctx, duk_bool_t allow_source_elem, duk_bool_t expect_eof, duk_bool_t regexp_after);

DUK_LOCAL_DECL void duk__parse_func_body(duk_compiler_ctx *comp_ctx, duk_bool_t expect_eof, duk_bool_t implicit_return_value, duk_bool_t regexp_after, duk_small_int_t expect_token);
DUK_LOCAL_DECL void duk__parse_func_formals(duk_compiler_ctx *comp_ctx);
DUK_LOCAL_DECL void duk__parse_func_like_raw(duk_compiler_ctx *comp_ctx, duk_small_uint_t flags);
DUK_LOCAL_DECL duk_int_t duk__parse_func_like_fnum(duk_compiler_ctx *comp_ctx, duk_small_uint_t flags);

#define DUK__FUNC_FLAG_DECL            (1 << 0)   /* Parsing a function declaration. */
#define DUK__FUNC_FLAG_GETSET          (1 << 1)   /* Parsing an object literal getter/setter. */
#define DUK__FUNC_FLAG_METDEF          (1 << 2)   /* Parsing an object literal method definition shorthand. */
#define DUK__FUNC_FLAG_PUSHNAME_PASS1  (1 << 3)   /* Push function name when creating template (first pass only). */
#define DUK__FUNC_FLAG_USE_PREVTOKEN   (1 << 4)   /* Use prev_token to start function parsing (workaround for object literal). */

/*
 *  Parser control values for tokens.  The token table is ordered by the
 *  DUK_TOK_XXX defines.
 *
 *  The binding powers are for lbp() use (i.e. for use in led() context).
 *  Binding powers are positive for typing convenience, and bits at the
 *  top should be reserved for flags.  Binding power step must be higher
 *  than 1 so that binding power "lbp - 1" can be used for right associative
 *  operators.  Currently a step of 2 is used (which frees one more bit for
 *  flags).
 */

/* XXX: actually single step levels would work just fine, clean up */

/* binding power "levels" (see doc/compiler.rst) */
#define DUK__BP_INVALID                0             /* always terminates led() */
#define DUK__BP_EOF                    2
#define DUK__BP_CLOSING                4             /* token closes expression, e.g. ')', ']' */
#define DUK__BP_FOR_EXPR               DUK__BP_CLOSING    /* bp to use when parsing a top level Expression */
#define DUK__BP_COMMA                  6
#define DUK__BP_ASSIGNMENT             8
#define DUK__BP_CONDITIONAL            10
#define DUK__BP_LOR                    12
#define DUK__BP_LAND                   14
#define DUK__BP_BOR                    16
#define DUK__BP_BXOR                   18
#define DUK__BP_BAND                   20
#define DUK__BP_EQUALITY               22
#define DUK__BP_RELATIONAL             24
#define DUK__BP_SHIFT                  26
#define DUK__BP_ADDITIVE               28
#define DUK__BP_MULTIPLICATIVE         30
#define DUK__BP_EXPONENTIATION         32
#define DUK__BP_POSTFIX                34
#define DUK__BP_CALL                   36
#define DUK__BP_MEMBER                 38

#define DUK__TOKEN_LBP_BP_MASK         0x1f
#define DUK__TOKEN_LBP_FLAG_NO_REGEXP  (1 << 5)   /* regexp literal must not follow this token */
#define DUK__TOKEN_LBP_FLAG_TERMINATES (1 << 6)   /* terminates expression; e.g. post-increment/-decrement */
#define DUK__TOKEN_LBP_FLAG_UNUSED     (1 << 7)   /* unused */

#define DUK__TOKEN_LBP_GET_BP(x)       ((duk_small_uint_t) (((x) & DUK__TOKEN_LBP_BP_MASK) * 2))

#define DUK__MK_LBP(bp)                ((bp) >> 1)    /* bp is assumed to be even */
#define DUK__MK_LBP_FLAGS(bp,flags)    (((bp) >> 1) | (flags))

DUK_LOCAL const duk_uint8_t duk__token_lbp[] = {
	DUK__MK_LBP(DUK__BP_EOF),                                 /* DUK_TOK_EOF */
	DUK__MK_LBP_FLAGS(DUK__BP_INVALID, DUK__TOKEN_LBP_FLAG_NO_REGEXP),  /* DUK_TOK_IDENTIFIER */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_BREAK */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_CASE */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_CATCH */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_CONTINUE */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_DEBUGGER */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_DEFAULT */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_DELETE */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_DO */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_ELSE */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_FINALLY */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_FOR */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_FUNCTION */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_IF */
	DUK__MK_LBP(DUK__BP_RELATIONAL),                          /* DUK_TOK_IN */
	DUK__MK_LBP(DUK__BP_RELATIONAL),                          /* DUK_TOK_INSTANCEOF */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_NEW */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_RETURN */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_SWITCH */
	DUK__MK_LBP_FLAGS(DUK__BP_INVALID, DUK__TOKEN_LBP_FLAG_NO_REGEXP),  /* DUK_TOK_THIS */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_THROW */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_TRY */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_TYPEOF */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_VAR */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_CONST */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_VOID */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_WHILE */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_WITH */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_CLASS */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_ENUM */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_EXPORT */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_EXTENDS */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_IMPORT */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_SUPER */
	DUK__MK_LBP_FLAGS(DUK__BP_INVALID, DUK__TOKEN_LBP_FLAG_NO_REGEXP),  /* DUK_TOK_NULL */
	DUK__MK_LBP_FLAGS(DUK__BP_INVALID, DUK__TOKEN_LBP_FLAG_NO_REGEXP),  /* DUK_TOK_TRUE */
	DUK__MK_LBP_FLAGS(DUK__BP_INVALID, DUK__TOKEN_LBP_FLAG_NO_REGEXP),  /* DUK_TOK_FALSE */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_GET */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_SET */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_IMPLEMENTS */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_INTERFACE */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_LET */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_PACKAGE */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_PRIVATE */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_PROTECTED */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_PUBLIC */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_STATIC */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_YIELD */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_LCURLY */
	DUK__MK_LBP_FLAGS(DUK__BP_INVALID, DUK__TOKEN_LBP_FLAG_NO_REGEXP),  /* DUK_TOK_RCURLY */
	DUK__MK_LBP(DUK__BP_MEMBER),                              /* DUK_TOK_LBRACKET */
	DUK__MK_LBP_FLAGS(DUK__BP_CLOSING, DUK__TOKEN_LBP_FLAG_NO_REGEXP),  /* DUK_TOK_RBRACKET */
	DUK__MK_LBP(DUK__BP_CALL),                                /* DUK_TOK_LPAREN */
	DUK__MK_LBP_FLAGS(DUK__BP_CLOSING, DUK__TOKEN_LBP_FLAG_NO_REGEXP),  /* DUK_TOK_RPAREN */
	DUK__MK_LBP(DUK__BP_MEMBER),                              /* DUK_TOK_PERIOD */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_SEMICOLON */
	DUK__MK_LBP(DUK__BP_COMMA),                               /* DUK_TOK_COMMA */
	DUK__MK_LBP(DUK__BP_RELATIONAL),                          /* DUK_TOK_LT */
	DUK__MK_LBP(DUK__BP_RELATIONAL),                          /* DUK_TOK_GT */
	DUK__MK_LBP(DUK__BP_RELATIONAL),                          /* DUK_TOK_LE */
	DUK__MK_LBP(DUK__BP_RELATIONAL),                          /* DUK_TOK_GE */
	DUK__MK_LBP(DUK__BP_EQUALITY),                            /* DUK_TOK_EQ */
	DUK__MK_LBP(DUK__BP_EQUALITY),                            /* DUK_TOK_NEQ */
	DUK__MK_LBP(DUK__BP_EQUALITY),                            /* DUK_TOK_SEQ */
	DUK__MK_LBP(DUK__BP_EQUALITY),                            /* DUK_TOK_SNEQ */
	DUK__MK_LBP(DUK__BP_ADDITIVE),                            /* DUK_TOK_ADD */
	DUK__MK_LBP(DUK__BP_ADDITIVE),                            /* DUK_TOK_SUB */
	DUK__MK_LBP(DUK__BP_MULTIPLICATIVE),                      /* DUK_TOK_MUL */
	DUK__MK_LBP(DUK__BP_MULTIPLICATIVE),                      /* DUK_TOK_DIV */
	DUK__MK_LBP(DUK__BP_MULTIPLICATIVE),                      /* DUK_TOK_MOD */
	DUK__MK_LBP(DUK__BP_EXPONENTIATION),                      /* DUK_TOK_EXP */
	DUK__MK_LBP_FLAGS(DUK__BP_POSTFIX, DUK__TOKEN_LBP_FLAG_NO_REGEXP),  /* DUK_TOK_INCREMENT */
	DUK__MK_LBP_FLAGS(DUK__BP_POSTFIX, DUK__TOKEN_LBP_FLAG_NO_REGEXP),  /* DUK_TOK_DECREMENT */
	DUK__MK_LBP(DUK__BP_SHIFT),                               /* DUK_TOK_ALSHIFT */
	DUK__MK_LBP(DUK__BP_SHIFT),                               /* DUK_TOK_ARSHIFT */
	DUK__MK_LBP(DUK__BP_SHIFT),                               /* DUK_TOK_RSHIFT */
	DUK__MK_LBP(DUK__BP_BAND),                                /* DUK_TOK_BAND */
	DUK__MK_LBP(DUK__BP_BOR),                                 /* DUK_TOK_BOR */
	DUK__MK_LBP(DUK__BP_BXOR),                                /* DUK_TOK_BXOR */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_LNOT */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_BNOT */
	DUK__MK_LBP(DUK__BP_LAND),                                /* DUK_TOK_LAND */
	DUK__MK_LBP(DUK__BP_LOR),                                 /* DUK_TOK_LOR */
	DUK__MK_LBP(DUK__BP_CONDITIONAL),                         /* DUK_TOK_QUESTION */
	DUK__MK_LBP(DUK__BP_INVALID),                             /* DUK_TOK_COLON */
	DUK__MK_LBP(DUK__BP_ASSIGNMENT),                          /* DUK_TOK_EQUALSIGN */
	DUK__MK_LBP(DUK__BP_ASSIGNMENT),                          /* DUK_TOK_ADD_EQ */
	DUK__MK_LBP(DUK__BP_ASSIGNMENT),                          /* DUK_TOK_SUB_EQ */
	DUK__MK_LBP(DUK__BP_ASSIGNMENT),                          /* DUK_TOK_MUL_EQ */
	DUK__MK_LBP(DUK__BP_ASSIGNMENT),                          /* DUK_TOK_DIV_EQ */
	DUK__MK_LBP(DUK__BP_ASSIGNMENT),                          /* DUK_TOK_MOD_EQ */
	DUK__MK_LBP(DUK__BP_ASSIGNMENT),                          /* DUK_TOK_EXP_EQ */
	DUK__MK_LBP(DUK__BP_ASSIGNMENT),                          /* DUK_TOK_ALSHIFT_EQ */
	DUK__MK_LBP(DUK__BP_ASSIGNMENT),                          /* DUK_TOK_ARSHIFT_EQ */
	DUK__MK_LBP(DUK__BP_ASSIGNMENT),                          /* DUK_TOK_RSHIFT_EQ */
	DUK__MK_LBP(DUK__BP_ASSIGNMENT),                          /* DUK_TOK_BAND_EQ */
	DUK__MK_LBP(DUK__BP_ASSIGNMENT),                          /* DUK_TOK_BOR_EQ */
	DUK__MK_LBP(DUK__BP_ASSIGNMENT),                          /* DUK_TOK_BXOR_EQ */
	DUK__MK_LBP_FLAGS(DUK__BP_INVALID, DUK__TOKEN_LBP_FLAG_NO_REGEXP),  /* DUK_TOK_NUMBER */
	DUK__MK_LBP_FLAGS(DUK__BP_INVALID, DUK__TOKEN_LBP_FLAG_NO_REGEXP),  /* DUK_TOK_STRING */
	DUK__MK_LBP_FLAGS(DUK__BP_INVALID, DUK__TOKEN_LBP_FLAG_NO_REGEXP),  /* DUK_TOK_REGEXP */
};

/*
 *  Misc helpers
 */

DUK_LOCAL void duk__comp_recursion_increase(duk_compiler_ctx *comp_ctx) {
	DUK_ASSERT(comp_ctx != NULL);
	DUK_ASSERT(comp_ctx->recursion_depth >= 0);
	if (comp_ctx->recursion_depth >= comp_ctx->recursion_limit) {
		DUK_ERROR_RANGE(comp_ctx->thr, DUK_STR_COMPILER_RECURSION_LIMIT);
		DUK_WO_NORETURN(return;);
	}
	comp_ctx->recursion_depth++;
}

DUK_LOCAL void duk__comp_recursion_decrease(duk_compiler_ctx *comp_ctx) {
	DUK_ASSERT(comp_ctx != NULL);
	DUK_ASSERT(comp_ctx->recursion_depth > 0);
	comp_ctx->recursion_depth--;
}

DUK_LOCAL duk_bool_t duk__hstring_is_eval_or_arguments(duk_compiler_ctx *comp_ctx, duk_hstring *h) {
	DUK_UNREF(comp_ctx);
	DUK_ASSERT(h != NULL);
	return DUK_HSTRING_HAS_EVAL_OR_ARGUMENTS(h);
}

DUK_LOCAL duk_bool_t duk__hstring_is_eval_or_arguments_in_strict_mode(duk_compiler_ctx *comp_ctx, duk_hstring *h) {
	DUK_ASSERT(h != NULL);
	return (comp_ctx->curr_func.is_strict &&
	        DUK_HSTRING_HAS_EVAL_OR_ARGUMENTS(h));
}

/*
 *  Parser duk__advance() token eating functions
 */

/* XXX: valstack handling is awkward.  Add a valstack helper which
 * avoids dup():ing; valstack_copy(src, dst)?
 */

DUK_LOCAL void duk__advance_helper(duk_compiler_ctx *comp_ctx, duk_small_int_t expect) {
	duk_hthread *thr = comp_ctx->thr;
	duk_bool_t regexp;

	DUK_ASSERT_DISABLE(comp_ctx->curr_token.t >= 0);  /* unsigned */
	DUK_ASSERT(comp_ctx->curr_token.t <= DUK_TOK_MAXVAL);  /* MAXVAL is inclusive */

	/*
	 *  Use current token to decide whether a RegExp can follow.
	 *
	 *  We can use either 't' or 't_nores'; the latter would not
	 *  recognize keywords.  Some keywords can be followed by a
	 *  RegExp (e.g. "return"), so using 't' is better.  This is
	 *  not trivial, see doc/compiler.rst.
	 */

	regexp = 1;
	if (duk__token_lbp[comp_ctx->curr_token.t] & DUK__TOKEN_LBP_FLAG_NO_REGEXP) {
		regexp = 0;
	}
	if (comp_ctx->curr_func.reject_regexp_in_adv) {
		comp_ctx->curr_func.reject_regexp_in_adv = 0;
		regexp = 0;
	}
	if (comp_ctx->curr_func.allow_regexp_in_adv) {
		comp_ctx->curr_func.allow_regexp_in_adv = 0;
		regexp = 1;
	}

	if (expect >= 0 && comp_ctx->curr_token.t != (duk_small_uint_t) expect) {
		DUK_D(DUK_DPRINT("parse error: expect=%ld, got=%ld",
		                 (long) expect, (long) comp_ctx->curr_token.t));
		DUK_ERROR_SYNTAX(thr, DUK_STR_PARSE_ERROR);
		DUK_WO_NORETURN(return;);
	}

	/* make current token the previous; need to fiddle with valstack "backing store" */
	duk_memcpy(&comp_ctx->prev_token, &comp_ctx->curr_token, sizeof(duk_token));
	duk_copy(thr, comp_ctx->tok11_idx, comp_ctx->tok21_idx);
	duk_copy(thr, comp_ctx->tok12_idx, comp_ctx->tok22_idx);

	/* parse new token */
	duk_lexer_parse_js_input_element(&comp_ctx->lex,
	                                 &comp_ctx->curr_token,
	                                 comp_ctx->curr_func.is_strict,
	                                 regexp);

	DUK_DDD(DUK_DDDPRINT("advance: curr: tok=%ld/%ld,%ld,term=%ld,%!T,%!T "
	                     "prev: tok=%ld/%ld,%ld,term=%ld,%!T,%!T",
	                     (long) comp_ctx->curr_token.t,
	                     (long) comp_ctx->curr_token.t_nores,
	                     (long) comp_ctx->curr_token.start_line,
	                     (long) comp_ctx->curr_token.lineterm,
	                     (duk_tval *) duk_get_tval(thr, comp_ctx->tok11_idx),
	                     (duk_tval *) duk_get_tval(thr, comp_ctx->tok12_idx),
	                     (long) comp_ctx->prev_token.t,
	                     (long) comp_ctx->prev_token.t_nores,
	                     (long) comp_ctx->prev_token.start_line,
	                     (long) comp_ctx->prev_token.lineterm,
	                     (duk_tval *) duk_get_tval(thr, comp_ctx->tok21_idx),
	                     (duk_tval *) duk_get_tval(thr, comp_ctx->tok22_idx)));
}

/* advance, expecting current token to be a specific token; parse next token in regexp context */
DUK_LOCAL void duk__advance_expect(duk_compiler_ctx *comp_ctx, duk_small_int_t expect) {
	duk__advance_helper(comp_ctx, expect);
}

/* advance, whatever the current token is; parse next token in regexp context */
DUK_LOCAL void duk__advance(duk_compiler_ctx *comp_ctx) {
	duk__advance_helper(comp_ctx, -1);
}

/*
 *  Helpers for duk_compiler_func.
 */

/* init function state: inits valstack allocations */
DUK_LOCAL void duk__init_func_valstack_slots(duk_compiler_ctx *comp_ctx) {
	duk_compiler_func *func = &comp_ctx->curr_func;
	duk_hthread *thr = comp_ctx->thr;
	duk_idx_t entry_top;

	entry_top = duk_get_top(thr);

	duk_memzero(func, sizeof(*func));  /* intentional overlap with earlier memzero */
#if defined(DUK_USE_EXPLICIT_NULL_INIT)
	func->h_name = NULL;
	func->h_consts = NULL;
	func->h_funcs = NULL;
	func->h_decls = NULL;
	func->h_labelnames = NULL;
	func->h_labelinfos = NULL;
	func->h_argnames = NULL;
	func->h_varmap = NULL;
#endif

	duk_require_stack(thr, DUK__FUNCTION_INIT_REQUIRE_SLOTS);

	DUK_BW_INIT_PUSHBUF(thr, &func->bw_code, DUK__BC_INITIAL_INSTS * sizeof(duk_compiler_instr));
	/* code_idx = entry_top + 0 */

	duk_push_bare_array(thr);
	func->consts_idx = entry_top + 1;
	func->h_consts = DUK_GET_HOBJECT_POSIDX(thr, entry_top + 1);
	DUK_ASSERT(func->h_consts != NULL);

	duk_push_bare_array(thr);
	func->funcs_idx = entry_top + 2;
	func->h_funcs = DUK_GET_HOBJECT_POSIDX(thr, entry_top + 2);
	DUK_ASSERT(func->h_funcs != NULL);
	DUK_ASSERT(func->fnum_next == 0);

	duk_push_bare_array(thr);
	func->decls_idx = entry_top + 3;
	func->h_decls = DUK_GET_HOBJECT_POSIDX(thr, entry_top + 3);
	DUK_ASSERT(func->h_decls != NULL);

	duk_push_bare_array(thr);
	func->labelnames_idx = entry_top + 4;
	func->h_labelnames = DUK_GET_HOBJECT_POSIDX(thr, entry_top + 4);
	DUK_ASSERT(func->h_labelnames != NULL);

	duk_push_dynamic_buffer(thr, 0);
	func->labelinfos_idx = entry_top + 5;
	func->h_labelinfos = (duk_hbuffer_dynamic *) duk_known_hbuffer(thr, entry_top + 5);
	DUK_ASSERT(func->h_labelinfos != NULL);
	DUK_ASSERT(DUK_HBUFFER_HAS_DYNAMIC(func->h_labelinfos) && !DUK_HBUFFER_HAS_EXTERNAL(func->h_labelinfos));

	duk_push_bare_array(thr);
	func->argnames_idx = entry_top + 6;
	func->h_argnames = DUK_GET_HOBJECT_POSIDX(thr, entry_top + 6);
	DUK_ASSERT(func->h_argnames != NULL);

	duk_push_bare_object(thr);
	func->varmap_idx = entry_top + 7;
	func->h_varmap = DUK_GET_HOBJECT_POSIDX(thr, entry_top + 7);
	DUK_ASSERT(func->h_varmap != NULL);
}

/* reset function state (prepare for pass 2) */
DUK_LOCAL void duk__reset_func_for_pass2(duk_compiler_ctx *comp_ctx) {
	duk_compiler_func *func = &comp_ctx->curr_func;
	duk_hthread *thr = comp_ctx->thr;

	/* reset bytecode buffer but keep current size; pass 2 will
	 * require same amount or more.
	 */
	DUK_BW_RESET_SIZE(thr, &func->bw_code);

	duk_set_length(thr, func->consts_idx, 0);
	/* keep func->h_funcs; inner functions are not reparsed to avoid O(depth^2) parsing */
	func->fnum_next = 0;
	/* duk_set_length(thr, func->funcs_idx, 0); */
	duk_set_length(thr, func->labelnames_idx, 0);
	duk_hbuffer_reset(thr, func->h_labelinfos);
	/* keep func->h_argnames; it is fixed for all passes */

	/* truncated in case pass 3 needed */
	duk_push_bare_object(thr);
	duk_replace(thr, func->varmap_idx);
	func->h_varmap = DUK_GET_HOBJECT_POSIDX(thr, func->varmap_idx);
	DUK_ASSERT(func->h_varmap != NULL);
}

/* cleanup varmap from any null entries, compact it, etc; returns number
 * of final entries after cleanup.
 */
DUK_LOCAL duk_int_t duk__cleanup_varmap(duk_compiler_ctx *comp_ctx) {
	duk_hthread *thr = comp_ctx->thr;
	duk_hobject *h_varmap;
	duk_hstring *h_key;
	duk_tval *tv;
	duk_uint32_t i, e_next;
	duk_int_t ret;

	/* [ ... varmap ] */

	h_varmap = DUK_GET_HOBJECT_NEGIDX(thr, -1);
	DUK_ASSERT(h_varmap != NULL);

	ret = 0;
	e_next = DUK_HOBJECT_GET_ENEXT(h_varmap);
	for (i = 0; i < e_next; i++) {
		h_key = DUK_HOBJECT_E_GET_KEY(thr->heap, h_varmap, i);
		if (!h_key) {
			continue;
		}

		DUK_ASSERT(!DUK_HOBJECT_E_SLOT_IS_ACCESSOR(thr->heap, h_varmap, i));

		/* The entries can either be register numbers or 'null' values.
		 * Thus, no need to DECREF them and get side effects.  DECREF'ing
		 * the keys (strings) can cause memory to be freed but no side
		 * effects as strings don't have finalizers.  This is why we can
		 * rely on the object properties not changing from underneath us.
		 */

		tv = DUK_HOBJECT_E_GET_VALUE_TVAL_PTR(thr->heap, h_varmap, i);
		if (!DUK_TVAL_IS_NUMBER(tv)) {
			DUK_ASSERT(!DUK_TVAL_IS_HEAP_ALLOCATED(tv));
			DUK_HOBJECT_E_SET_KEY(thr->heap, h_varmap, i, NULL);
			DUK_HSTRING_DECREF(thr, h_key);
			/* when key is NULL, value is garbage so no need to set */
		} else {
			ret++;
		}
	}

	duk_compact_m1(thr);

	return ret;
}

/* Convert duk_compiler_func into a function template, leaving the result
 * on top of stack.
 */
/* XXX: awkward and bloated asm -- use faster internal accesses */
DUK_LOCAL void duk__convert_to_func_template(duk_compiler_ctx *comp_ctx) {
	duk_compiler_func *func = &comp_ctx->curr_func;
	duk_hthread *thr = comp_ctx->thr;
	duk_hcompfunc *h_res;
	duk_hbuffer_fixed *h_data;
	duk_size_t consts_count;
	duk_size_t funcs_count;
	duk_size_t code_count;
	duk_size_t code_size;
	duk_size_t data_size;
	duk_size_t i;
	duk_tval *p_const;
	duk_hobject **p_func;
	duk_instr_t *p_instr;
	duk_compiler_instr *q_instr;
	duk_tval *tv;
	duk_bool_t keep_varmap;
	duk_bool_t keep_formals;
#if !defined(DUK_USE_DEBUGGER_SUPPORT)
	duk_size_t formals_length;
#endif

	DUK_DDD(DUK_DDDPRINT("converting duk_compiler_func to function/template"));

	/*
	 *  Push result object and init its flags
	 */

	/* Valstack should suffice here, required on function valstack init */

	h_res = duk_push_hcompfunc(thr);
	DUK_ASSERT(h_res != NULL);
	DUK_ASSERT(DUK_HOBJECT_GET_PROTOTYPE(thr->heap, (duk_hobject *) h_res) == thr->builtins[DUK_BIDX_FUNCTION_PROTOTYPE]);
	DUK_HOBJECT_SET_PROTOTYPE_UPDREF(thr, (duk_hobject *) h_res, NULL);  /* Function templates are "bare objects". */

	if (func->is_function) {
		DUK_DDD(DUK_DDDPRINT("function -> set NEWENV"));
		DUK_HOBJECT_SET_NEWENV((duk_hobject *) h_res);

		if (!func->is_arguments_shadowed) {
			/* arguments object would be accessible; note that shadowing
			 * bindings are arguments or function declarations, neither
			 * of which are deletable, so this is safe.
			 */

			if (func->id_access_arguments || func->may_direct_eval) {
				DUK_DDD(DUK_DDDPRINT("function may access 'arguments' object directly or "
				                     "indirectly -> set CREATEARGS"));
				DUK_HOBJECT_SET_CREATEARGS((duk_hobject *) h_res);
			}
		}
	} else if (func->is_eval && func->is_strict) {
		DUK_DDD(DUK_DDDPRINT("strict eval code -> set NEWENV"));
		DUK_HOBJECT_SET_NEWENV((duk_hobject *) h_res);
	} else {
		/* non-strict eval: env is caller's env or global env (direct vs. indirect call)
		 * global code: env is is global env
		 */
		DUK_DDD(DUK_DDDPRINT("non-strict eval code or global code -> no NEWENV"));
		DUK_ASSERT(!DUK_HOBJECT_HAS_NEWENV((duk_hobject *) h_res));
	}

#if defined(DUK_USE_FUNC_NAME_PROPERTY)
	if (func->is_function && func->is_namebinding && func->h_name != NULL) {
		/* Object literal set/get functions have a name (property
		 * name) but must not have a lexical name binding, see
		 * test-bug-getset-func-name.js.
		 */
		DUK_DDD(DUK_DDDPRINT("function expression with a name -> set NAMEBINDING"));
		DUK_HOBJECT_SET_NAMEBINDING((duk_hobject *) h_res);
	}
#endif

	if (func->is_strict) {
		DUK_DDD(DUK_DDDPRINT("function is strict -> set STRICT"));
		DUK_HOBJECT_SET_STRICT((duk_hobject *) h_res);
	}

	if (func->is_notail) {
		DUK_DDD(DUK_DDDPRINT("function is notail -> set NOTAIL"));
		DUK_HOBJECT_SET_NOTAIL((duk_hobject *) h_res);
	}

	if (func->is_constructable) {
		DUK_DDD(DUK_DDDPRINT("function is constructable -> set CONSTRUCTABLE"));
		DUK_HOBJECT_SET_CONSTRUCTABLE((duk_hobject *) h_res);
	}

	/*
	 *  Build function fixed size 'data' buffer, which contains bytecode,
	 *  constants, and inner function references.
	 *
	 *  During the building phase 'data' is reachable but incomplete.
	 *  Only incref's occur during building (no refzero or GC happens),
	 *  so the building process is atomic.
	 */

	consts_count = duk_hobject_get_length(thr, func->h_consts);
	funcs_count = duk_hobject_get_length(thr, func->h_funcs) / 3;
	code_count = DUK_BW_GET_SIZE(thr, &func->bw_code) / sizeof(duk_compiler_instr);
	code_size = code_count * sizeof(duk_instr_t);

	data_size = consts_count * sizeof(duk_tval) +
	            funcs_count * sizeof(duk_hobject *) +
	            code_size;

	DUK_DDD(DUK_DDDPRINT("consts_count=%ld, funcs_count=%ld, code_size=%ld -> "
	                     "data_size=%ld*%ld + %ld*%ld + %ld = %ld",
	                     (long) consts_count, (long) funcs_count, (long) code_size,
	                     (long) consts_count, (long) sizeof(duk_tval),
	                     (long) funcs_count, (long) sizeof(duk_hobject *),
	                     (long) code_size, (long) data_size));

	duk_push_fixed_buffer_nozero(thr, data_size);
	h_data = (duk_hbuffer_fixed *) (void *) duk_known_hbuffer(thr, -1);

	DUK_HCOMPFUNC_SET_DATA(thr->heap, h_res, (duk_hbuffer *) h_data);
	DUK_HEAPHDR_INCREF(thr, h_data);

	p_const = (duk_tval *) (void *) DUK_HBUFFER_FIXED_GET_DATA_PTR(thr->heap, h_data);
	for (i = 0; i < consts_count; i++) {
		DUK_ASSERT(i <= DUK_UARRIDX_MAX);  /* const limits */
		tv = duk_hobject_find_array_entry_tval_ptr(thr->heap, func->h_consts, (duk_uarridx_t) i);
		DUK_ASSERT(tv != NULL);
		DUK_TVAL_SET_TVAL(p_const, tv);
		p_const++;
		DUK_TVAL_INCREF(thr, tv);  /* may be a string constant */

		DUK_DDD(DUK_DDDPRINT("constant: %!T", (duk_tval *) tv));
	}

	p_func = (duk_hobject **) p_const;
	DUK_HCOMPFUNC_SET_FUNCS(thr->heap, h_res, p_func);
	for (i = 0; i < funcs_count; i++) {
		duk_hobject *h;
		DUK_ASSERT(i * 3 <= DUK_UARRIDX_MAX);  /* func limits */
		tv = duk_hobject_find_array_entry_tval_ptr(thr->heap, func->h_funcs, (duk_uarridx_t) (i * 3));
		DUK_ASSERT(tv != NULL);
		DUK_ASSERT(DUK_TVAL_IS_OBJECT(tv));
		h = DUK_TVAL_GET_OBJECT(tv);
		DUK_ASSERT(h != NULL);
		DUK_ASSERT(DUK_HOBJECT_IS_COMPFUNC(h));
		*p_func++ = h;
		DUK_HOBJECT_INCREF(thr, h);

		DUK_DDD(DUK_DDDPRINT("inner function: %p -> %!iO",
		                     (void *) h, (duk_heaphdr *) h));
	}

	p_instr = (duk_instr_t *) p_func;
	DUK_HCOMPFUNC_SET_BYTECODE(thr->heap, h_res, p_instr);

	/* copy bytecode instructions one at a time */
	q_instr = (duk_compiler_instr *) (void *) DUK_BW_GET_BASEPTR(thr, &func->bw_code);
	for (i = 0; i < code_count; i++) {
		p_instr[i] = q_instr[i].ins;
	}
	/* Note: 'q_instr' is still used below */

	DUK_ASSERT((duk_uint8_t *) (p_instr + code_count) == DUK_HBUFFER_FIXED_GET_DATA_PTR(thr->heap, h_data) + data_size);

	duk_pop(thr);  /* 'data' (and everything in it) is reachable through h_res now */

	/*
	 *  Init non-property result fields
	 *
	 *  'nregs' controls how large a register frame is allocated.
	 *
	 *  'nargs' controls how many formal arguments are written to registers:
	 *  r0, ... r(nargs-1).  The remaining registers are initialized to
	 *  undefined.
	 */

	DUK_ASSERT(func->temp_max >= 0);
	h_res->nregs = (duk_uint16_t) func->temp_max;
	h_res->nargs = (duk_uint16_t) duk_hobject_get_length(thr, func->h_argnames);
	DUK_ASSERT(h_res->nregs >= h_res->nargs);  /* pass2 allocation handles this */
#if defined(DUK_USE_DEBUGGER_SUPPORT)
	h_res->start_line = (duk_uint32_t) func->min_line;
	h_res->end_line = (duk_uint32_t) func->max_line;
#endif

	/*
	 *  Init object properties
	 *
	 *  Properties should be added in decreasing order of access frequency.
	 *  (Not very critical for function templates.)
	 */

	DUK_DDD(DUK_DDDPRINT("init function properties"));

	/* [ ... res ] */

	/* _Varmap: omitted if function is guaranteed not to do a slow path
	 * identifier access that might be caught by locally declared variables.
	 * The varmap can also be omitted if it turns out empty of actual
	 * register mappings after a cleanup.  When debugging is enabled, we
	 * always need the varmap to be able to lookup variables at any point.
	 */

#if defined(DUK_USE_DEBUGGER_SUPPORT)
	DUK_DD(DUK_DDPRINT("keeping _Varmap because debugger support is enabled"));
	keep_varmap = 1;
#else
	if (func->id_access_slow_own ||   /* directly uses slow accesses that may match own variables */
	    func->id_access_arguments ||  /* accesses 'arguments' directly */
	    func->may_direct_eval ||      /* may indirectly slow access through a direct eval */
	    funcs_count > 0) {            /* has inner functions which may slow access (XXX: this can be optimized by looking at the inner functions) */
		DUK_DD(DUK_DDPRINT("keeping _Varmap because of direct eval, slow path access that may match local variables, or presence of inner functions"));
		keep_varmap = 1;
	} else {
		DUK_DD(DUK_DDPRINT("dropping _Varmap"));
		keep_varmap = 0;
	}
#endif

	if (keep_varmap) {
		duk_int_t num_used;
		duk_dup(thr, func->varmap_idx);
		num_used = duk__cleanup_varmap(comp_ctx);
		DUK_DDD(DUK_DDDPRINT("cleaned up varmap: %!T (num_used=%ld)",
		                     (duk_tval *) duk_get_tval(thr, -1), (long) num_used));

		if (num_used > 0) {
			duk_xdef_prop_stridx_short(thr, -2, DUK_STRIDX_INT_VARMAP, DUK_PROPDESC_FLAGS_NONE);
		} else {
			DUK_DD(DUK_DDPRINT("varmap is empty after cleanup -> no need to add"));
			duk_pop(thr);
		}
	}

	/* _Formals: omitted if function is guaranteed not to need a (non-strict)
	 * arguments object, and _Formals.length matches nargs exactly.
	 *
	 * Non-arrow functions can't see an outer function's 'argument' binding
	 * (because they have their own), but arrow functions can.  When arrow
	 * functions are added, this condition would need to be added:
	 *     inner_arrow_funcs_count > 0   inner arrow functions may access 'arguments'
	 */
#if defined(DUK_USE_DEBUGGER_SUPPORT)
	DUK_DD(DUK_DDPRINT("keeping _Formals because debugger support is enabled"));
	keep_formals = 1;
#else
	formals_length = duk_get_length(thr, func->argnames_idx);
	if (formals_length != (duk_size_t) h_res->nargs) {
		/* Nargs not enough for closure .length: keep _Formals regardless
		 * of its length.  Shouldn't happen in practice at the moment.
		 */
		DUK_DD(DUK_DDPRINT("keeping _Formals because _Formals.length != nargs"));
		keep_formals = 1;
	} else if ((func->id_access_arguments || func->may_direct_eval) &&
	           (formals_length > 0)) {
		/* Direct eval (may access 'arguments') or accesses 'arguments'
		 * explicitly: keep _Formals unless it is zero length.
		 */
		DUK_DD(DUK_DDPRINT("keeping _Formals because of direct eval or explicit access to 'arguments', and _Formals.length != 0"));
		keep_formals = 1;
	} else {
		DUK_DD(DUK_DDPRINT("omitting _Formals, nargs matches _Formals.length, so no properties added"));
		keep_formals = 0;
	}
#endif

	if (keep_formals) {
		duk_dup(thr, func->argnames_idx);
		duk_xdef_prop_stridx_short(thr, -2, DUK_STRIDX_INT_FORMALS, DUK_PROPDESC_FLAGS_NONE);
	}

	/* name */
#if defined(DUK_USE_FUNC_NAME_PROPERTY)
	if (func->h_name) {
		duk_push_hstring(thr, func->h_name);
		DUK_DD(DUK_DDPRINT("setting function template .name to %!T", duk_get_tval(thr, -1)));
		duk_xdef_prop_stridx_short(thr, -2, DUK_STRIDX_NAME, DUK_PROPDESC_FLAGS_NONE);
	}
#endif  /* DUK_USE_FUNC_NAME_PROPERTY */

	/* _Source */
#if defined(DUK_USE_NONSTD_FUNC_SOURCE_PROPERTY)
	if (0) {
		/* XXX: Currently function source code is not stored, as it is not
		 * required by the standard.  Source code should not be stored by
		 * default (user should enable it explicitly), and the source should
		 * probably be compressed with a trivial text compressor; average
		 * compression of 20-30% is quite easy to achieve even with a trivial
		 * compressor (RLE + backwards lookup).
		 *
		 * Debugging needs source code to be useful: sometimes input code is
		 * not found in files as it may be generated and then eval()'d, given
		 * by dynamic C code, etc.
		 *
		 * Other issues:
		 *
		 *   - Need tokenizer indices for start and end to substring
		 *   - Always normalize function declaration part?
		 *   - If we keep _Formals, only need to store body
		 */

		/*
		 *  For global or eval code this is straightforward.  For functions
		 *  created with the Function constructor we only get the source for
		 *  the body and must manufacture the "function ..." part.
		 *
		 *  For instance, for constructed functions (v8):
		 *
		 *    > a = new Function("foo", "bar", "print(foo)");
		 *    [Function]
		 *    > a.toString()
		 *    'function anonymous(foo,bar) {\nprint(foo)\n}'
		 *
		 *  Similarly for e.g. getters (v8):
		 *
		 *    > x = { get a(foo,bar) { print(foo); } }
		 *    { a: [Getter] }
		 *    > Object.getOwnPropertyDescriptor(x, 'a').get.toString()
		 *    'function a(foo,bar) { print(foo); }'
		 */

#if 0
		duk_push_literal(thr, "XXX");
		duk_xdef_prop_stridx_short(thr, -2, DUK_STRIDX_INT_SOURCE, DUK_PROPDESC_FLAGS_NONE);
#endif
	}
#endif  /* DUK_USE_NONSTD_FUNC_SOURCE_PROPERTY */

	/* _Pc2line */
#if defined(DUK_USE_PC2LINE)
	if (1) {
		/*
		 *  Size-optimized pc->line mapping.
		 */

		DUK_ASSERT(code_count <= DUK_COMPILER_MAX_BYTECODE_LENGTH);
		duk_hobject_pc2line_pack(thr, q_instr, (duk_uint_fast32_t) code_count);  /* -> pushes fixed buffer */
		duk_xdef_prop_stridx_short(thr, -2, DUK_STRIDX_INT_PC2LINE, DUK_PROPDESC_FLAGS_NONE);

		/* XXX: if assertions enabled, walk through all valid PCs
		 * and check line mapping.
		 */
	}
#endif  /* DUK_USE_PC2LINE */

	/* fileName */
#if defined(DUK_USE_FUNC_FILENAME_PROPERTY)
	if (comp_ctx->h_filename) {
		/*
		 *  Source filename (or equivalent), for identifying thrown errors.
		 */

		duk_push_hstring(thr, comp_ctx->h_filename);
		duk_xdef_prop_stridx_short(thr, -2, DUK_STRIDX_FILE_NAME, DUK_PROPDESC_FLAGS_NONE);
	}
#endif

	DUK_DD(DUK_DDPRINT("converted function: %!ixT",
	                   (duk_tval *) duk_get_tval(thr, -1)));

	/*
	 *  Compact the function template.
	 */

	duk_compact_m1(thr);

	/*
	 *  Debug dumping
	 */

#if defined(DUK_USE_DEBUG_LEVEL) && (DUK_USE_DEBUG_LEVEL >= 2)
	{
		duk_hcompfunc *h;
		duk_instr_t *p, *p_start, *p_end;

		h = (duk_hcompfunc *) duk_get_hobject(thr, -1);
		p_start = (duk_instr_t *) DUK_HCOMPFUNC_GET_CODE_BASE(thr->heap, h);
		p_end = (duk_instr_t *) DUK_HCOMPFUNC_GET_CODE_END(thr->heap, h);

		p = p_start;
		while (p < p_end) {
			DUK_DDD(DUK_DDDPRINT("BC %04ld: %!I        ; 0x%08lx op=%ld (%!X) a=%ld b=%ld c=%ld",
			                     (long) (p - p_start),
			                     (duk_instr_t) (*p),
			                     (unsigned long) (*p),
			                     (long) DUK_DEC_OP(*p),
			                     (long) DUK_DEC_OP(*p),
			                     (long) DUK_DEC_A(*p),
			                     (long) DUK_DEC_B(*p),
			                     (long) DUK_DEC_C(*p)));
			p++;
		}
	}
#endif
}

/*
 *  Code emission helpers
 *
 *  Some emission helpers understand the range of target and source reg/const
 *  values and automatically emit shuffling code if necessary.  This is the
 *  case when the slot in question (A, B, C) is used in the standard way and
 *  for opcodes the emission helpers explicitly understand (like DUK_OP_MPUTOBJ).
 *
 *  The standard way is that:
 *    - slot A is a target register
 *    - slot B is a source register/constant
 *    - slot C is a source register/constant
 *
 *  If a slot is used in a non-standard way the caller must indicate this
 *  somehow.  If a slot is used as a target instead of a source (or vice
 *  versa), this can be indicated with a flag to trigger proper shuffling
 *  (e.g. DUK__EMIT_FLAG_B_IS_TARGET).  If the value in the slot is not
 *  register/const related at all, the caller must ensure that the raw value
 *  fits into the corresponding slot so as to not trigger shuffling.  The
 *  caller must set a "no shuffle" flag to ensure compilation fails if
 *  shuffling were to be triggered because of an internal error.
 *
 *  For slots B and C the raw slot size is 9 bits but one bit is reserved for
 *  the reg/const indicator.  To use the full 9-bit range for a raw value,
 *  shuffling must be disabled with the DUK__EMIT_FLAG_NO_SHUFFLE_{B,C} flag.
 *  Shuffling is only done for A, B, and C slots, not the larger BC or ABC slots.
 *
 *  There is call handling specific understanding in the A-B-C emitter to
 *  convert call setup and call instructions into indirect ones if necessary.
 */

/* Code emission flags, passed in the 'opcode' field.  Opcode + flags
 * fit into 16 bits for now, so use duk_small_uint_t.
 */
#define DUK__EMIT_FLAG_NO_SHUFFLE_A      (1 << 8)
#define DUK__EMIT_FLAG_NO_SHUFFLE_B      (1 << 9)
#define DUK__EMIT_FLAG_NO_SHUFFLE_C      (1 << 10)
#define DUK__EMIT_FLAG_A_IS_SOURCE       (1 << 11)  /* slot A is a source (default: target) */
#define DUK__EMIT_FLAG_B_IS_TARGET       (1 << 12)  /* slot B is a target (default: source) */
#define DUK__EMIT_FLAG_C_IS_TARGET       (1 << 13)  /* slot C is a target (default: source) */
#define DUK__EMIT_FLAG_BC_REGCONST       (1 << 14)  /* slots B and C are reg/const */
#define DUK__EMIT_FLAG_RESERVE_JUMPSLOT  (1 << 15)  /* reserve a jumpslot after instr before target spilling, used for NEXTENUM */

/* XXX: macro smaller than call? */
DUK_LOCAL duk_int_t duk__get_current_pc(duk_compiler_ctx *comp_ctx) {
	duk_compiler_func *func;
	func = &comp_ctx->curr_func;
	return (duk_int_t) (DUK_BW_GET_SIZE(comp_ctx->thr, &func->bw_code) / sizeof(duk_compiler_instr));
}

DUK_LOCAL duk_compiler_instr *duk__get_instr_ptr(duk_compiler_ctx *comp_ctx, duk_int_t pc) {
	DUK_ASSERT(pc >= 0);
	DUK_ASSERT((duk_size_t) pc < (duk_size_t) (DUK_BW_GET_SIZE(comp_ctx->thr, &comp_ctx->curr_func.bw_code) / sizeof(duk_compiler_instr)));
	return ((duk_compiler_instr *) (void *) DUK_BW_GET_BASEPTR(comp_ctx->thr, &comp_ctx->curr_func.bw_code)) + pc;
}

/* emit instruction; could return PC but that's not needed in the majority
 * of cases.
 */
DUK_LOCAL void duk__emit(duk_compiler_ctx *comp_ctx, duk_instr_t ins) {
#if defined(DUK_USE_PC2LINE)
	duk_int_t line;
#endif
	duk_compiler_instr *instr;

	DUK_DDD(DUK_DDDPRINT("duk__emit: 0x%08lx curr_token.start_line=%ld prev_token.start_line=%ld pc=%ld --> %!I",
	                     (unsigned long) ins,
	                     (long) comp_ctx->curr_token.start_line,
	                     (long) comp_ctx->prev_token.start_line,
	                     (long) duk__get_current_pc(comp_ctx),
	                     (duk_instr_t) ins));

	instr = (duk_compiler_instr *) (void *) DUK_BW_ENSURE_GETPTR(comp_ctx->thr, &comp_ctx->curr_func.bw_code, sizeof(duk_compiler_instr));
	DUK_BW_ADD_PTR(comp_ctx->thr, &comp_ctx->curr_func.bw_code, sizeof(duk_compiler_instr));

#if defined(DUK_USE_PC2LINE)
	/* The line number tracking is a bit inconsistent right now, which
	 * affects debugger accuracy.  Mostly call sites emit opcodes when
	 * they have parsed a token (say a terminating semicolon) and called
	 * duk__advance().  In this case the line number of the previous
	 * token is the most accurate one (except in prologue where
	 * prev_token.start_line is 0).  This is probably not 100% correct
	 * right now.
	 */
	/* approximation, close enough */
	line = comp_ctx->prev_token.start_line;
	if (line == 0) {
		line = comp_ctx->curr_token.start_line;
	}
#endif

	instr->ins = ins;
#if defined(DUK_USE_PC2LINE)
	instr->line = (duk_uint32_t) line;
#endif
#if defined(DUK_USE_DEBUGGER_SUPPORT)
	if (line < comp_ctx->curr_func.min_line) {
		comp_ctx->curr_func.min_line = line;
	}
	if (line > comp_ctx->curr_func.max_line) {
		comp_ctx->curr_func.max_line = line;
	}
#endif

	/* Limit checks for bytecode byte size and line number. */
	if (DUK_UNLIKELY(DUK_BW_GET_SIZE(comp_ctx->thr, &comp_ctx->curr_func.bw_code) > DUK_USE_ESBC_MAX_BYTES)) {
		goto fail_bc_limit;
	}
#if defined(DUK_USE_PC2LINE) && defined(DUK_USE_ESBC_LIMITS)
#if defined(DUK_USE_BUFLEN16)
	/* Buffer length is bounded to 0xffff automatically, avoid compile warning. */
	if (DUK_UNLIKELY(line > DUK_USE_ESBC_MAX_LINENUMBER)) {
		goto fail_bc_limit;
	}
#else
	if (DUK_UNLIKELY(line > DUK_USE_ESBC_MAX_LINENUMBER)) {
		goto fail_bc_limit;
	}
#endif
#endif

	return;

  fail_bc_limit:
	DUK_ERROR_RANGE(comp_ctx->thr, DUK_STR_BYTECODE_LIMIT);
	DUK_WO_NORETURN(return;);
}

/* Update function min/max line from current token.  Needed to improve
 * function line range information for debugging, so that e.g. opening
 * curly brace is covered by line range even when no opcodes are emitted
 * for the line containing the brace.
 */
DUK_LOCAL void duk__update_lineinfo_currtoken(duk_compiler_ctx *comp_ctx) {
#if defined(DUK_USE_DEBUGGER_SUPPORT)
	duk_int_t line;

	line = comp_ctx->curr_token.start_line;
	if (line == 0) {
		return;
	}
	if (line < comp_ctx->curr_func.min_line) {
		comp_ctx->curr_func.min_line = line;
	}
	if (line > comp_ctx->curr_func.max_line) {
		comp_ctx->curr_func.max_line = line;
	}
#else
	DUK_UNREF(comp_ctx);
#endif
}

DUK_LOCAL void duk__emit_op_only(duk_compiler_ctx *comp_ctx, duk_small_uint_t op) {
	duk__emit(comp_ctx, DUK_ENC_OP_ABC(op, 0));
}

/* Important main primitive. */
DUK_LOCAL void duk__emit_a_b_c(duk_compiler_ctx *comp_ctx, duk_small_uint_t op_flags, duk_regconst_t a, duk_regconst_t b, duk_regconst_t c) {
	duk_instr_t ins = 0;
	duk_int_t a_out = -1;
	duk_int_t b_out = -1;
	duk_int_t c_out = -1;
	duk_int_t tmp;
	duk_small_uint_t op = op_flags & 0xffU;

	DUK_DDD(DUK_DDDPRINT("emit: op_flags=%04lx, a=%ld, b=%ld, c=%ld",
	                     (unsigned long) op_flags, (long) a, (long) b, (long) c));

	/* We could rely on max temp/const checks: if they don't exceed BC
	 * limit, nothing here can either (just asserts would be enough).
	 * Currently we check for the limits, which provides additional
	 * protection against creating invalid bytecode due to compiler
	 * bugs.
	 */

	DUK_ASSERT_DISABLE((op_flags & 0xff) >= DUK_BC_OP_MIN);  /* unsigned */
	DUK_ASSERT((op_flags & 0xff) <= DUK_BC_OP_MAX);
	DUK_ASSERT(DUK__ISREG(a));
	DUK_ASSERT(b != -1);  /* Not 'none'. */
	DUK_ASSERT(c != -1);  /* Not 'none'. */

	/* Input shuffling happens before the actual operation, while output
	 * shuffling happens afterwards.  Output shuffling decisions are still
	 * made at the same time to reduce branch clutter; output shuffle decisions
	 * are recorded into X_out variables.
	 */

	/* Slot A: currently no support for reg/const. */

#if defined(DUK_USE_SHUFFLE_TORTURE)
	if (a <= DUK_BC_A_MAX && (op_flags & DUK__EMIT_FLAG_NO_SHUFFLE_A)) {
#else
	if (a <= DUK_BC_A_MAX) {
#endif
		;
	} else if (op_flags & DUK__EMIT_FLAG_NO_SHUFFLE_A) {
		DUK_D(DUK_DPRINT("out of regs: 'a' (reg) needs shuffling but shuffle prohibited, a: %ld", (long) a));
		goto error_outofregs;
	} else if (a <= DUK_BC_BC_MAX) {
		comp_ctx->curr_func.needs_shuffle = 1;
		tmp = comp_ctx->curr_func.shuffle1;
		if (op_flags & DUK__EMIT_FLAG_A_IS_SOURCE) {
			duk__emit(comp_ctx, DUK_ENC_OP_A_BC(DUK_OP_LDREG, tmp, a));
		} else {
			/* Output shuffle needed after main operation */
			a_out = a;

			/* The DUK_OP_CSVAR output shuffle assumes shuffle registers are
			 * consecutive.
			 */
			DUK_ASSERT((comp_ctx->curr_func.shuffle1 == 0 && comp_ctx->curr_func.shuffle2 == 0) ||
			           (comp_ctx->curr_func.shuffle2 == comp_ctx->curr_func.shuffle1 + 1));
			if (op == DUK_OP_CSVAR) {
				/* For CSVAR the limit is one smaller because output shuffle
				 * must be able to express 'a + 1' in BC.
				 */
				if (a + 1 > DUK_BC_BC_MAX) {
					goto error_outofregs;
				}
			}
		}
		a = tmp;
	} else {
		DUK_D(DUK_DPRINT("out of regs: 'a' (reg) needs shuffling but does not fit into BC, a: %ld", (long) a));
		goto error_outofregs;
	}

	/* Slot B: reg/const support, mapped to bit 0 of opcode. */

	if ((b & DUK__CONST_MARKER) != 0) {
		DUK_ASSERT((op_flags & DUK__EMIT_FLAG_NO_SHUFFLE_B) == 0);
		DUK_ASSERT((op_flags & DUK__EMIT_FLAG_B_IS_TARGET) == 0);
		b = b & ~DUK__CONST_MARKER;
#if defined(DUK_USE_SHUFFLE_TORTURE)
		if (0) {
#else
		if (b <= 0xff) {
#endif
			if (op_flags & DUK__EMIT_FLAG_BC_REGCONST) {
				/* Opcode follows B/C reg/const convention. */
				DUK_ASSERT((op & 0x01) == 0);
				ins |= DUK_ENC_OP_A_B_C(0x01, 0, 0, 0);  /* const flag for B */
			} else {
				DUK_D(DUK_DPRINT("B is const, opcode is not B/C reg/const: %x", op_flags));
			}
		} else if (b <= DUK_BC_BC_MAX) {
			comp_ctx->curr_func.needs_shuffle = 1;
			tmp = comp_ctx->curr_func.shuffle2;
			duk__emit(comp_ctx, DUK_ENC_OP_A_BC(DUK_OP_LDCONST, tmp, b));
			b = tmp;
		} else {
			DUK_D(DUK_DPRINT("out of regs: 'b' (const) needs shuffling but does not fit into BC, b: %ld", (long) b));
			goto error_outofregs;
		}
	} else {
#if defined(DUK_USE_SHUFFLE_TORTURE)
		if (b <= 0xff && (op_flags & DUK__EMIT_FLAG_NO_SHUFFLE_B)) {
#else
		if (b <= 0xff) {
#endif
			;
		} else if (op_flags & DUK__EMIT_FLAG_NO_SHUFFLE_B) {
			if (b > DUK_BC_B_MAX) {
				/* Note: 0xff != DUK_BC_B_MAX */
				DUK_D(DUK_DPRINT("out of regs: 'b' (reg) needs shuffling but shuffle prohibited, b: %ld", (long) b));
				goto error_outofregs;
			}
		} else if (b <= DUK_BC_BC_MAX) {
			comp_ctx->curr_func.needs_shuffle = 1;
			tmp = comp_ctx->curr_func.shuffle2;
			if (op_flags & DUK__EMIT_FLAG_B_IS_TARGET) {
				/* Output shuffle needed after main operation */
				b_out = b;
			}
			if (!(op_flags & DUK__EMIT_FLAG_B_IS_TARGET)) {
				if (op == DUK_OP_MPUTOBJ || op == DUK_OP_MPUTARR) {
					/* Special handling for MPUTOBJ/MPUTARR shuffling.
					 * For each, slot B identifies the first register of a range
					 * of registers, so normal shuffling won't work.  Instead,
					 * an indirect version of the opcode is used.
					 */
					DUK_ASSERT((op_flags & DUK__EMIT_FLAG_B_IS_TARGET) == 0);
					duk__emit_load_int32_noshuffle(comp_ctx, tmp, b);
					DUK_ASSERT(DUK_OP_MPUTOBJI == DUK_OP_MPUTOBJ + 1);
					DUK_ASSERT(DUK_OP_MPUTARRI == DUK_OP_MPUTARR + 1);
					op_flags++;  /* indirect opcode follows direct */
				} else {
					duk__emit(comp_ctx, DUK_ENC_OP_A_BC(DUK_OP_LDREG, tmp, b));
				}
			}
			b = tmp;
		} else {
			DUK_D(DUK_DPRINT("out of regs: 'b' (reg) needs shuffling but does not fit into BC, b: %ld", (long) b));
			goto error_outofregs;
		}
	}

	/* Slot C: reg/const support, mapped to bit 1 of opcode. */

	if ((c & DUK__CONST_MARKER) != 0) {
		DUK_ASSERT((op_flags & DUK__EMIT_FLAG_NO_SHUFFLE_C) == 0);
		DUK_ASSERT((op_flags & DUK__EMIT_FLAG_C_IS_TARGET) == 0);
		c = c & ~DUK__CONST_MARKER;
#if defined(DUK_USE_SHUFFLE_TORTURE)
		if (0) {
#else
		if (c <= 0xff) {
#endif
			if (op_flags & DUK__EMIT_FLAG_BC_REGCONST) {
				/* Opcode follows B/C reg/const convention. */
				DUK_ASSERT((op & 0x02) == 0);
				ins |= DUK_ENC_OP_A_B_C(0x02, 0, 0, 0);  /* const flag for C */
			} else {
				DUK_D(DUK_DPRINT("C is const, opcode is not B/C reg/const: %x", op_flags));
			}
		} else if (c <= DUK_BC_BC_MAX) {
			comp_ctx->curr_func.needs_shuffle = 1;
			tmp = comp_ctx->curr_func.shuffle3;
			duk__emit(comp_ctx, DUK_ENC_OP_A_BC(DUK_OP_LDCONST, tmp, c));
			c = tmp;
		} else {
			DUK_D(DUK_DPRINT("out of regs: 'c' (const) needs shuffling but does not fit into BC, c: %ld", (long) c));
			goto error_outofregs;
		}
	} else {
#if defined(DUK_USE_SHUFFLE_TORTURE)
		if (c <= 0xff && (op_flags & DUK__EMIT_FLAG_NO_SHUFFLE_C)) {
#else
		if (c <= 0xff) {
#endif
			;
		} else if (op_flags & DUK__EMIT_FLAG_NO_SHUFFLE_C) {
			if (c > DUK_BC_C_MAX) {
				/* Note: 0xff != DUK_BC_C_MAX */
				DUK_D(DUK_DPRINT("out of regs: 'c' (reg) needs shuffling but shuffle prohibited, c: %ld", (long) c));
				goto error_outofregs;
			}
		} else if (c <= DUK_BC_BC_MAX) {
			comp_ctx->curr_func.needs_shuffle = 1;
			tmp = comp_ctx->curr_func.shuffle3;
			if (op_flags & DUK__EMIT_FLAG_C_IS_TARGET) {
				/* Output shuffle needed after main operation */
				c_out = c;
			} else {
				duk__emit(comp_ctx, DUK_ENC_OP_A_BC(DUK_OP_LDREG, tmp, c));
			}
			c = tmp;
		} else {
			DUK_D(DUK_DPRINT("out of regs: 'c' (reg) needs shuffling but does not fit into BC, c: %ld", (long) c));
			goto error_outofregs;
		}
	}

	/* Main operation */

	DUK_ASSERT(a >= DUK_BC_A_MIN);
	DUK_ASSERT(a <= DUK_BC_A_MAX);
	DUK_ASSERT(b >= DUK_BC_B_MIN);
	DUK_ASSERT(b <= DUK_BC_B_MAX);
	DUK_ASSERT(c >= DUK_BC_C_MIN);
	DUK_ASSERT(c <= DUK_BC_C_MAX);

	ins |= DUK_ENC_OP_A_B_C(op_flags & 0xff, a, b, c);
	duk__emit(comp_ctx, ins);

	/* NEXTENUM needs a jump slot right after the main instruction.
	 * When the JUMP is taken, output spilling is not needed so this
	 * workaround is possible.  The jump slot PC is exceptionally
	 * plumbed through comp_ctx to minimize call sites.
	 */
	if (op_flags & DUK__EMIT_FLAG_RESERVE_JUMPSLOT) {
		comp_ctx->emit_jumpslot_pc = duk__get_current_pc(comp_ctx);
		duk__emit_abc(comp_ctx, DUK_OP_JUMP, 0);
	}

	/* Output shuffling: only one output register is realistically possible.
	 *
	 * (Zero would normally be an OK marker value: if the target register
	 * was zero, it would never be shuffled.  But with DUK_USE_SHUFFLE_TORTURE
	 * this is no longer true, so use -1 as a marker instead.)
	 */

	if (a_out >= 0) {
		DUK_ASSERT(b_out < 0);
		DUK_ASSERT(c_out < 0);
		duk__emit(comp_ctx, DUK_ENC_OP_A_BC(DUK_OP_STREG, a, a_out));

		if (op == DUK_OP_CSVAR) {
			/* Special handling for CSVAR shuffling.  The variable lookup
			 * results in a <value, this binding> pair in successive
			 * registers so use two shuffle registers and two output
			 * loads.  (In practice this is dead code because temp/const
			 * limit is reached first.)
			 */
			duk__emit(comp_ctx, DUK_ENC_OP_A_BC(DUK_OP_STREG, a + 1, a_out + 1));
		}
	} else if (b_out >= 0) {
		DUK_ASSERT(a_out < 0);
		DUK_ASSERT(c_out < 0);
		duk__emit(comp_ctx, DUK_ENC_OP_A_BC(DUK_OP_STREG, b, b_out));
	} else if (c_out >= 0) {
		DUK_ASSERT(b_out < 0);
		DUK_ASSERT(c_out < 0);
		duk__emit(comp_ctx, DUK_ENC_OP_A_BC(DUK_OP_STREG, c, c_out));
	}

	return;

 error_outofregs:
	DUK_ERROR_RANGE(comp_ctx->thr, DUK_STR_REG_LIMIT);
	DUK_WO_NORETURN(return;);
}

/* For many of the helpers below it'd be technically correct to add
 * "no shuffle" flags for parameters passed in as zero.  For example,
 * duk__emit_a_b() should call duk__emit_a_b_c() with C set to 0, and
 * DUK__EMIT_FLAG_NO_SHUFFLE_C added to op_flags.  However, since the
 * C value is 0, it'll never get shuffled so adding the flag is just
 * unnecessary additional code.  This is unfortunately not true for
 * "shuffle torture" mode which needs special handling.
 */

DUK_LOCAL void duk__emit_a_b(duk_compiler_ctx *comp_ctx, duk_small_uint_t op_flags, duk_regconst_t a, duk_regconst_t b) {
#if defined(DUK_USE_SHUFFLE_TORTURE)
	op_flags |= DUK__EMIT_FLAG_NO_SHUFFLE_C;
#endif
	duk__emit_a_b_c(comp_ctx, op_flags, a, b, 0);
}

DUK_LOCAL void duk__emit_b_c(duk_compiler_ctx *comp_ctx, duk_small_uint_t op_flags, duk_regconst_t b, duk_regconst_t c) {
#if defined(DUK_USE_SHUFFLE_TORTURE)
	op_flags |= DUK__EMIT_FLAG_NO_SHUFFLE_A;
#endif
	duk__emit_a_b_c(comp_ctx, op_flags, 0, b, c);
}

#if 0  /* unused */
DUK_LOCAL void duk__emit_a(duk_compiler_ctx *comp_ctx, int op_flags, int a) {
#if defined(DUK_USE_SHUFFLE_TORTURE)
	op_flags |= DUK__EMIT_FLAG_NO_SHUFFLE_B | DUK__EMIT_FLAG_NO_SHUFFLE_C;
#endif
	duk__emit_a_b_c(comp_ctx, op_flags, a, 0, 0);
}
#endif

#if 0  /* unused */
DUK_LOCAL void duk__emit_b(duk_compiler_ctx *comp_ctx, duk_small_uint_t op_flags, duk_regconst_t b) {
#if defined(DUK_USE_SHUFFLE_TORTURE)
	op_flags |= DUK__EMIT_FLAG_NO_SHUFFLE_A | DUK__EMIT_FLAG_NO_SHUFFLE_C;
#endif
	duk__emit_a_b_c(comp_ctx, op_flags, 0, b, 0);
}
#endif

DUK_LOCAL void duk__emit_a_bc(duk_compiler_ctx *comp_ctx, duk_small_uint_t op_flags, duk_regconst_t a, duk_regconst_t bc) {
	duk_instr_t ins;
	duk_int_t tmp;

	/* allow caller to give a const number with the DUK__CONST_MARKER */
	DUK_ASSERT(bc != -1);  /* Not 'none'. */
	bc = bc & (~DUK__CONST_MARKER);

	DUK_ASSERT_DISABLE((op_flags & 0xff) >= DUK_BC_OP_MIN);  /* unsigned */
	DUK_ASSERT((op_flags & 0xff) <= DUK_BC_OP_MAX);
	DUK_ASSERT(bc >= DUK_BC_BC_MIN);
	DUK_ASSERT(bc <= DUK_BC_BC_MAX);
	DUK_ASSERT((bc & DUK__CONST_MARKER) == 0);

	if (bc <= DUK_BC_BC_MAX) {
		;
	} else {
		/* No BC shuffling now. */
		goto error_outofregs;
	}

#if defined(DUK_USE_SHUFFLE_TORTURE)
	if (a <= DUK_BC_A_MAX && (op_flags & DUK__EMIT_FLAG_NO_SHUFFLE_A)) {
#else
	if (a <= DUK_BC_A_MAX) {
#endif
		ins = DUK_ENC_OP_A_BC(op_flags & 0xff, a, bc);
		duk__emit(comp_ctx, ins);
	} else if (op_flags & DUK__EMIT_FLAG_NO_SHUFFLE_A) {
		goto error_outofregs;
	} else if ((op_flags & 0xf0U) == DUK_OP_CALL0) {
		comp_ctx->curr_func.needs_shuffle = 1;
		tmp = comp_ctx->curr_func.shuffle1;
		duk__emit_load_int32_noshuffle(comp_ctx, tmp, a);
		op_flags |= DUK_BC_CALL_FLAG_INDIRECT;
		ins = DUK_ENC_OP_A_BC(op_flags & 0xff, tmp, bc);
		duk__emit(comp_ctx, ins);
	} else if (a <= DUK_BC_BC_MAX) {
		comp_ctx->curr_func.needs_shuffle = 1;
		tmp = comp_ctx->curr_func.shuffle1;
		ins = DUK_ENC_OP_A_BC(op_flags & 0xff, tmp, bc);
		if (op_flags & DUK__EMIT_FLAG_A_IS_SOURCE) {
			duk__emit(comp_ctx, DUK_ENC_OP_A_BC(DUK_OP_LDREG, tmp, a));
			duk__emit(comp_ctx, ins);
		} else {
			duk__emit(comp_ctx, ins);
			duk__emit(comp_ctx, DUK_ENC_OP_A_BC(DUK_OP_STREG, tmp, a));
		}
	} else {
		goto error_outofregs;
	}
	return;

 error_outofregs:
	DUK_ERROR_RANGE(comp_ctx->thr, DUK_STR_REG_LIMIT);
	DUK_WO_NORETURN(return;);
}

DUK_LOCAL void duk__emit_bc(duk_compiler_ctx *comp_ctx, duk_small_uint_t op, duk_regconst_t bc) {
#if defined(DUK_USE_SHUFFLE_TORTURE)
	op |= DUK__EMIT_FLAG_NO_SHUFFLE_A;
#endif
	duk__emit_a_bc(comp_ctx, op, 0, bc);
}

DUK_LOCAL void duk__emit_abc(duk_compiler_ctx *comp_ctx, duk_small_uint_t op, duk_regconst_t abc) {
	duk_instr_t ins;

	DUK_ASSERT_DISABLE(op >= DUK_BC_OP_MIN);  /* unsigned */
	DUK_ASSERT(op <= DUK_BC_OP_MAX);
	DUK_ASSERT_DISABLE(abc >= DUK_BC_ABC_MIN);  /* unsigned */
	DUK_ASSERT(abc <= DUK_BC_ABC_MAX);
	DUK_ASSERT((abc & DUK__CONST_MARKER) == 0);
	DUK_ASSERT(abc != -1);  /* Not 'none'. */

	if (abc <= DUK_BC_ABC_MAX) {
		;
	} else {
		goto error_outofregs;
	}
	ins = DUK_ENC_OP_ABC(op, abc);
	DUK_DDD(DUK_DDDPRINT("duk__emit_abc: 0x%08lx line=%ld pc=%ld op=%ld (%!X) abc=%ld (%!I)",
	                     (unsigned long) ins, (long) comp_ctx->curr_token.start_line,
	                     (long) duk__get_current_pc(comp_ctx), (long) op, (long) op,
	                     (long) abc, (duk_instr_t) ins));
	duk__emit(comp_ctx, ins);
	return;

 error_outofregs:
	DUK_ERROR_RANGE(comp_ctx->thr, DUK_STR_REG_LIMIT);
	DUK_WO_NORETURN(return;);
}

DUK_LOCAL void duk__emit_load_int32_raw(duk_compiler_ctx *comp_ctx, duk_regconst_t reg, duk_int32_t val, duk_small_uint_t op_flags) {
	/* XXX: Shuffling support could be implemented here so that LDINT+LDINTX
	 * would only shuffle once (instead of twice).  The current code works
	 * though, and has a smaller compiler footprint.
	 */

	if ((val >= (duk_int32_t) DUK_BC_BC_MIN - (duk_int32_t) DUK_BC_LDINT_BIAS) &&
	    (val <= (duk_int32_t) DUK_BC_BC_MAX - (duk_int32_t) DUK_BC_LDINT_BIAS)) {
		DUK_DDD(DUK_DDDPRINT("emit LDINT to reg %ld for %ld", (long) reg, (long) val));
		duk__emit_a_bc(comp_ctx, DUK_OP_LDINT | op_flags, reg, (duk_regconst_t) (val + (duk_int32_t) DUK_BC_LDINT_BIAS));
	} else {
		duk_int32_t hi = val >> DUK_BC_LDINTX_SHIFT;
		duk_int32_t lo = val & ((((duk_int32_t) 1) << DUK_BC_LDINTX_SHIFT) - 1);
		DUK_ASSERT(lo >= 0);
		DUK_DDD(DUK_DDDPRINT("emit LDINT+LDINTX to reg %ld for %ld -> hi %ld, lo %ld",
		                     (long) reg, (long) val, (long) hi, (long) lo));
		duk__emit_a_bc(comp_ctx, DUK_OP_LDINT | op_flags, reg, (duk_regconst_t) (hi + (duk_int32_t) DUK_BC_LDINT_BIAS));
		duk__emit_a_bc(comp_ctx, DUK_OP_LDINTX | op_flags, reg, (duk_regconst_t) lo);
	}
}

DUK_LOCAL void duk__emit_load_int32(duk_compiler_ctx *comp_ctx, duk_regconst_t reg, duk_int32_t val) {
	duk__emit_load_int32_raw(comp_ctx, reg, val, 0 /*op_flags*/);
}

#if defined(DUK_USE_SHUFFLE_TORTURE)
/* Used by duk__emit*() calls so that we don't shuffle the loadints that
 * are needed to handle indirect opcodes.
 */
DUK_LOCAL void duk__emit_load_int32_noshuffle(duk_compiler_ctx *comp_ctx, duk_regconst_t reg, duk_int32_t val) {
	duk__emit_load_int32_raw(comp_ctx, reg, val, DUK__EMIT_FLAG_NO_SHUFFLE_A /*op_flags*/);
}
#else
DUK_LOCAL void duk__emit_load_int32_noshuffle(duk_compiler_ctx *comp_ctx, duk_regconst_t reg, duk_int32_t val) {
	/* When torture not enabled, can just use the same helper because
	 * 'reg' won't get spilled.
	 */
	DUK_ASSERT(reg <= DUK_BC_A_MAX);
	duk__emit_load_int32(comp_ctx, reg, val);
}
#endif

DUK_LOCAL void duk__emit_jump(duk_compiler_ctx *comp_ctx, duk_int_t target_pc) {
	duk_int_t curr_pc;
	duk_int_t offset;

	curr_pc = (duk_int_t) (DUK_BW_GET_SIZE(comp_ctx->thr, &comp_ctx->curr_func.bw_code) / sizeof(duk_compiler_instr));
	offset = (duk_int_t) target_pc - (duk_int_t) curr_pc - 1;
	DUK_ASSERT(offset + DUK_BC_JUMP_BIAS >= DUK_BC_ABC_MIN);
	DUK_ASSERT(offset + DUK_BC_JUMP_BIAS <= DUK_BC_ABC_MAX);
	duk__emit_abc(comp_ctx, DUK_OP_JUMP, (duk_regconst_t) (offset + DUK_BC_JUMP_BIAS));
}

DUK_LOCAL duk_int_t duk__emit_jump_empty(duk_compiler_ctx *comp_ctx) {
	duk_int_t ret;

	ret = duk__get_current_pc(comp_ctx);  /* useful for patching jumps later */
	duk__emit_op_only(comp_ctx, DUK_OP_JUMP);
	return ret;
}

/* Insert an empty jump in the middle of code emitted earlier.  This is
 * currently needed for compiling for-in.
 */
DUK_LOCAL void duk__insert_jump_entry(duk_compiler_ctx *comp_ctx, duk_int_t jump_pc) {
#if defined(DUK_USE_PC2LINE)
	duk_int_t line;
#endif
	duk_compiler_instr *instr;
	duk_size_t offset;

	DUK_ASSERT(jump_pc >= 0);
	offset = (duk_size_t) jump_pc * sizeof(duk_compiler_instr);
	instr = (duk_compiler_instr *) (void *)
	        DUK_BW_INSERT_ENSURE_AREA(comp_ctx->thr,
	                                  &comp_ctx->curr_func.bw_code,
	                                  offset,
	                                  sizeof(duk_compiler_instr));

#if defined(DUK_USE_PC2LINE)
	line = comp_ctx->curr_token.start_line;  /* approximation, close enough */
#endif
	instr->ins = DUK_ENC_OP_ABC(DUK_OP_JUMP, 0);
#if defined(DUK_USE_PC2LINE)
	instr->line = (duk_uint32_t) line;
#endif

	DUK_BW_ADD_PTR(comp_ctx->thr, &comp_ctx->curr_func.bw_code, sizeof(duk_compiler_instr));
	if (DUK_UNLIKELY(DUK_BW_GET_SIZE(comp_ctx->thr, &comp_ctx->curr_func.bw_code) > DUK_USE_ESBC_MAX_BYTES)) {
		goto fail_bc_limit;
	}
	return;

  fail_bc_limit:
	DUK_ERROR_RANGE(comp_ctx->thr, DUK_STR_BYTECODE_LIMIT);
	DUK_WO_NORETURN(return;);
}

/* Does not assume that jump_pc contains a DUK_OP_JUMP previously; this is intentional
 * to allow e.g. an INVALID opcode be overwritten with a JUMP (label management uses this).
 */
DUK_LOCAL void duk__patch_jump(duk_compiler_ctx *comp_ctx, duk_int_t jump_pc, duk_int_t target_pc) {
	duk_compiler_instr *instr;
	duk_int_t offset;

	/* allow negative PCs, behave as a no-op */
	if (jump_pc < 0) {
		DUK_DDD(DUK_DDDPRINT("duk__patch_jump(): nop call, jump_pc=%ld (<0), target_pc=%ld",
		                     (long) jump_pc, (long) target_pc));
		return;
	}
	DUK_ASSERT(jump_pc >= 0);

	/* XXX: range assert */
	instr = duk__get_instr_ptr(comp_ctx, jump_pc);
	DUK_ASSERT(instr != NULL);

	/* XXX: range assert */
	offset = target_pc - jump_pc - 1;

	instr->ins = DUK_ENC_OP_ABC(DUK_OP_JUMP, offset + DUK_BC_JUMP_BIAS);
	DUK_DDD(DUK_DDDPRINT("duk__patch_jump(): jump_pc=%ld, target_pc=%ld, offset=%ld",
	                     (long) jump_pc, (long) target_pc, (long) offset));
}

DUK_LOCAL void duk__patch_jump_here(duk_compiler_ctx *comp_ctx, duk_int_t jump_pc) {
	duk__patch_jump(comp_ctx, jump_pc, duk__get_current_pc(comp_ctx));
}

DUK_LOCAL void duk__patch_trycatch(duk_compiler_ctx *comp_ctx, duk_int_t ldconst_pc, duk_int_t trycatch_pc, duk_regconst_t reg_catch, duk_regconst_t const_varname, duk_small_uint_t flags) {
	duk_compiler_instr *instr;

	DUK_ASSERT(DUK__ISREG(reg_catch));

	instr = duk__get_instr_ptr(comp_ctx, ldconst_pc);
	DUK_ASSERT(DUK_DEC_OP(instr->ins) == DUK_OP_LDCONST);
	DUK_ASSERT(instr != NULL);
	if (const_varname & DUK__CONST_MARKER) {
		/* Have a catch variable. */
		const_varname = const_varname & (~DUK__CONST_MARKER);
		if (reg_catch > DUK_BC_BC_MAX || const_varname > DUK_BC_BC_MAX) {
			/* Catch attempts to use out-of-range reg/const.  Without this
			 * check Duktape 0.12.0 could generate invalid code which caused
			 * an assert failure on execution.  This error is triggered e.g.
			 * for functions with a lot of constants and a try-catch statement.
			 * Shuffling or opcode semantics change is needed to fix the issue.
			 * See: test-bug-trycatch-many-constants.js.
			 */
			DUK_D(DUK_DPRINT("failed to patch trycatch: flags=%ld, reg_catch=%ld, const_varname=%ld (0x%08lx)",
			                 (long) flags, (long) reg_catch, (long) const_varname, (long) const_varname));
			DUK_ERROR_RANGE(comp_ctx->thr, DUK_STR_REG_LIMIT);
			DUK_WO_NORETURN(return;);
		}
		instr->ins |= DUK_ENC_OP_A_BC(0, 0, const_varname);
	} else {
		/* No catch variable, e.g. a try-finally; replace LDCONST with
		 * NOP to avoid a bogus LDCONST.
		 */
		instr->ins = DUK_ENC_OP(DUK_OP_NOP);
	}

	instr = duk__get_instr_ptr(comp_ctx, trycatch_pc);
	DUK_ASSERT(instr != NULL);
	DUK_ASSERT_DISABLE(flags >= DUK_BC_A_MIN);
	DUK_ASSERT(flags <= DUK_BC_A_MAX);
	instr->ins = DUK_ENC_OP_A_BC(DUK_OP_TRYCATCH, flags, reg_catch);
}

DUK_LOCAL void duk__emit_if_false_skip(duk_compiler_ctx *comp_ctx, duk_regconst_t regconst) {
	duk_small_uint_t op;

	op = DUK__ISREG(regconst) ? DUK_OP_IFFALSE_R : DUK_OP_IFFALSE_C;
	duk__emit_bc(comp_ctx, op, regconst);  /* helper will remove const flag */
}

DUK_LOCAL void duk__emit_if_true_skip(duk_compiler_ctx *comp_ctx, duk_regconst_t regconst) {
	duk_small_uint_t op;

	op = DUK__ISREG(regconst) ? DUK_OP_IFTRUE_R : DUK_OP_IFTRUE_C;
	duk__emit_bc(comp_ctx, op, regconst);  /* helper will remove const flag */
}

DUK_LOCAL void duk__emit_invalid(duk_compiler_ctx *comp_ctx) {
	duk__emit_op_only(comp_ctx, DUK_OP_INVALID);
}

/*
 *  Peephole optimizer for finished bytecode.
 *
 *  Does not remove opcodes; currently only straightens out unconditional
 *  jump chains which are generated by several control structures.
 */

DUK_LOCAL void duk__peephole_optimize_bytecode(duk_compiler_ctx *comp_ctx) {
	duk_compiler_instr *bc;
	duk_small_uint_t iter;
	duk_int_t i, n;
	duk_int_t count_opt;

	bc = (duk_compiler_instr *) (void *) DUK_BW_GET_BASEPTR(comp_ctx->thr, &comp_ctx->curr_func.bw_code);
#if defined(DUK_USE_BUFLEN16)
	/* No need to assert, buffer size maximum is 0xffff. */
#else
	DUK_ASSERT((duk_size_t) DUK_BW_GET_SIZE(comp_ctx->thr, &comp_ctx->curr_func.bw_code) / sizeof(duk_compiler_instr) <= (duk_size_t) DUK_INT_MAX);  /* bytecode limits */
#endif
	n = (duk_int_t) (DUK_BW_GET_SIZE(comp_ctx->thr, &comp_ctx->curr_func.bw_code) / sizeof(duk_compiler_instr));

	for (iter = 0; iter < DUK_COMPILER_PEEPHOLE_MAXITER; iter++) {
		count_opt = 0;

		for (i = 0; i < n; i++) {
			duk_instr_t ins;
			duk_int_t target_pc1;
			duk_int_t target_pc2;

			ins = bc[i].ins;
			if (DUK_DEC_OP(ins) != DUK_OP_JUMP) {
				continue;
			}

			target_pc1 = i + 1 + (duk_int_t) DUK_DEC_ABC(ins) - (duk_int_t) DUK_BC_JUMP_BIAS;
			DUK_DDD(DUK_DDDPRINT("consider jump at pc %ld; target_pc=%ld", (long) i, (long) target_pc1));
			DUK_ASSERT(target_pc1 >= 0);
			DUK_ASSERT(target_pc1 < n);

			/* Note: if target_pc1 == i, we'll optimize a jump to itself.
			 * This does not need to be checked for explicitly; the case
			 * is rare and max iter breaks us out.
			 */

			ins = bc[target_pc1].ins;
			if (DUK_DEC_OP(ins) != DUK_OP_JUMP) {
				continue;
			}

			target_pc2 = target_pc1 + 1 + (duk_int_t) DUK_DEC_ABC(ins) - (duk_int_t) DUK_BC_JUMP_BIAS;

			DUK_DDD(DUK_DDDPRINT("optimizing jump at pc %ld; old target is %ld -> new target is %ld",
			                     (long) i, (long) target_pc1, (long) target_pc2));

			bc[i].ins = DUK_ENC_OP_ABC(DUK_OP_JUMP, target_pc2 - (i + 1) + DUK_BC_JUMP_BIAS);

			count_opt++;
		}

		DUK_DD(DUK_DDPRINT("optimized %ld jumps on peephole round %ld", (long) count_opt, (long) (iter + 1)));

		if (count_opt == 0) {
			break;
		}
	}
}

/*
 *  Intermediate value helpers
 */

/* Flags for intermediate value coercions.  A flag for using a forced reg
 * is not needed, the forced_reg argument suffices and generates better
 * code (it is checked as it is used).
 */
/* XXX: DUK__IVAL_FLAG_REQUIRE_SHORT is passed but not currently implemented
 * by ispec/ivalue operations.
 */
#define DUK__IVAL_FLAG_ALLOW_CONST          (1 << 0)  /* allow a constant to be returned */
#define DUK__IVAL_FLAG_REQUIRE_TEMP         (1 << 1)  /* require a (mutable) temporary as a result (or a const if allowed) */
#define DUK__IVAL_FLAG_REQUIRE_SHORT        (1 << 2)  /* require a short (8-bit) reg/const which fits into bytecode B/C slot */

/* XXX: some code might benefit from DUK__SETTEMP_IFTEMP(thr,x) */

#if 0  /* enable manually for dumping */
#define DUK__DUMP_ISPEC(compctx,ispec) do { duk__dump_ispec((compctx), (ispec)); } while (0)
#define DUK__DUMP_IVALUE(compctx,ivalue) do { duk__dump_ivalue((compctx), (ivalue)); } while (0)

DUK_LOCAL void duk__dump_ispec(duk_compiler_ctx *comp_ctx, duk_ispec *x) {
	DUK_D(DUK_DPRINT("ispec dump: t=%ld regconst=0x%08lx, valstack_idx=%ld, value=%!T",
	                 (long) x->t, (unsigned long) x->regconst, (long) x->valstack_idx,
	                 duk_get_tval(comp_ctx->thr, x->valstack_idx)));
}
DUK_LOCAL void duk__dump_ivalue(duk_compiler_ctx *comp_ctx, duk_ivalue *x) {
	DUK_D(DUK_DPRINT("ivalue dump: t=%ld op=%ld "
	                 "x1={t=%ld regconst=0x%08lx valstack_idx=%ld value=%!T} "
	                 "x2={t=%ld regconst=0x%08lx valstack_idx=%ld value=%!T}",
		         (long) x->t, (long) x->op,
	                 (long) x->x1.t, (unsigned long) x->x1.regconst, (long) x->x1.valstack_idx,
	                 duk_get_tval(comp_ctx->thr, x->x1.valstack_idx),
	                 (long) x->x2.t, (unsigned long) x->x2.regconst, (long) x->x2.valstack_idx,
	                 duk_get_tval(comp_ctx->thr, x->x2.valstack_idx)));
}
#else
#define DUK__DUMP_ISPEC(comp_ctx,x) do {} while (0)
#define DUK__DUMP_IVALUE(comp_ctx,x) do {} while (0)
#endif

DUK_LOCAL void duk__ivalue_regconst(duk_ivalue *x, duk_regconst_t regconst) {
	x->t = DUK_IVAL_PLAIN;
	x->x1.t = DUK_ISPEC_REGCONST;
	x->x1.regconst = regconst;
}

DUK_LOCAL void duk__ivalue_plain_fromstack(duk_compiler_ctx *comp_ctx, duk_ivalue *x) {
	x->t = DUK_IVAL_PLAIN;
	x->x1.t = DUK_ISPEC_VALUE;
	duk_replace(comp_ctx->thr, x->x1.valstack_idx);
}

DUK_LOCAL void duk__ivalue_var_fromstack(duk_compiler_ctx *comp_ctx, duk_ivalue *x) {
	x->t = DUK_IVAL_VAR;
	x->x1.t = DUK_ISPEC_VALUE;
	duk_replace(comp_ctx->thr, x->x1.valstack_idx);
}

DUK_LOCAL_DECL void duk__ivalue_var_hstring(duk_compiler_ctx *comp_ctx, duk_ivalue *x, duk_hstring *h) {
	DUK_ASSERT(h != NULL);
	duk_push_hstring(comp_ctx->thr, h);
	duk__ivalue_var_fromstack(comp_ctx, x);
}

DUK_LOCAL void duk__copy_ispec(duk_compiler_ctx *comp_ctx, duk_ispec *src, duk_ispec *dst) {
	dst->t = src->t;
	dst->regconst = src->regconst;
	duk_copy(comp_ctx->thr, src->valstack_idx, dst->valstack_idx);
}

DUK_LOCAL void duk__copy_ivalue(duk_compiler_ctx *comp_ctx, duk_ivalue *src, duk_ivalue *dst) {
	dst->t = src->t;
	dst->op = src->op;
	dst->x1.t = src->x1.t;
	dst->x1.regconst = src->x1.regconst;
	dst->x2.t = src->x2.t;
	dst->x2.regconst = src->x2.regconst;
	duk_copy(comp_ctx->thr, src->x1.valstack_idx, dst->x1.valstack_idx);
	duk_copy(comp_ctx->thr, src->x2.valstack_idx, dst->x2.valstack_idx);
}

DUK_LOCAL duk_regconst_t duk__alloctemps(duk_compiler_ctx *comp_ctx, duk_small_int_t num) {
	duk_regconst_t res;

	res = comp_ctx->curr_func.temp_next;
	comp_ctx->curr_func.temp_next += num;

	if (comp_ctx->curr_func.temp_next > DUK__MAX_TEMPS) {  /* == DUK__MAX_TEMPS is OK */
		DUK_ERROR_RANGE(comp_ctx->thr, DUK_STR_TEMP_LIMIT);
		DUK_WO_NORETURN(return 0;);
	}

	/* maintain highest 'used' temporary, needed to figure out nregs of function */
	if (comp_ctx->curr_func.temp_next > comp_ctx->curr_func.temp_max) {
		comp_ctx->curr_func.temp_max = comp_ctx->curr_func.temp_next;
	}

	return res;
}

DUK_LOCAL duk_regconst_t duk__alloctemp(duk_compiler_ctx *comp_ctx) {
	return duk__alloctemps(comp_ctx, 1);
}

DUK_LOCAL void duk__settemp_checkmax(duk_compiler_ctx *comp_ctx, duk_regconst_t temp_next) {
	comp_ctx->curr_func.temp_next = temp_next;
	if (temp_next > comp_ctx->curr_func.temp_max) {
		comp_ctx->curr_func.temp_max = temp_next;
	}
}

/* get const for value at valstack top */
DUK_LOCAL duk_regconst_t duk__getconst(duk_compiler_ctx *comp_ctx) {
	duk_hthread *thr = comp_ctx->thr;
	duk_compiler_func *f = &comp_ctx->curr_func;
	duk_tval *tv1;
	duk_int_t i, n, n_check;

	n = (duk_int_t) duk_get_length(thr, f->consts_idx);

	tv1 = DUK_GET_TVAL_NEGIDX(thr, -1);
	DUK_ASSERT(tv1 != NULL);

#if defined(DUK_USE_FASTINT)
	/* Explicit check for fastint downgrade. */
	DUK_TVAL_CHKFAST_INPLACE_SLOW(tv1);
#endif

	/* Sanity workaround for handling functions with a large number of
	 * constants at least somewhat reasonably.  Otherwise checking whether
	 * we already have the constant would grow very slow (as it is O(N^2)).
	 */
	n_check = (n > DUK__GETCONST_MAX_CONSTS_CHECK ? DUK__GETCONST_MAX_CONSTS_CHECK : n);
	for (i = 0; i < n_check; i++) {
		duk_tval *tv2 = DUK_HOBJECT_A_GET_VALUE_PTR(thr->heap, f->h_consts, i);

		/* Strict equality is NOT enough, because we cannot use the same
		 * constant for e.g. +0 and -0.
		 */
		if (duk_js_samevalue(tv1, tv2)) {
			DUK_DDD(DUK_DDDPRINT("reused existing constant for %!T -> const index %ld",
			                     (duk_tval *) tv1, (long) i));
			duk_pop(thr);
			return (duk_regconst_t) i | (duk_regconst_t) DUK__CONST_MARKER;
		}
	}

	if (n > DUK__MAX_CONSTS) {
		DUK_ERROR_RANGE(comp_ctx->thr, DUK_STR_CONST_LIMIT);
		DUK_WO_NORETURN(return 0;);
	}

	DUK_DDD(DUK_DDDPRINT("allocating new constant for %!T -> const index %ld",
	                     (duk_tval *) tv1, (long) n));
	(void) duk_put_prop_index(thr, f->consts_idx, (duk_uarridx_t) n);  /* invalidates tv1, tv2 */
	return (duk_regconst_t) n | (duk_regconst_t) DUK__CONST_MARKER;
}

DUK_LOCAL duk_bool_t duk__const_needs_refcount(duk_compiler_ctx *comp_ctx, duk_regconst_t rc) {
#if defined(DUK_USE_REFERENCE_COUNTING)
	duk_compiler_func *f = &comp_ctx->curr_func;
	duk_bool_t ret;

	DUK_ASSERT((rc & DUK__CONST_MARKER) == 0);  /* caller removes const marker */
	(void) duk_get_prop_index(comp_ctx->thr, f->consts_idx, (duk_uarridx_t) rc);
	ret = !duk_is_number(comp_ctx->thr, -1);  /* now only number/string, so conservative check */
	duk_pop(comp_ctx->thr);
	return ret;
#else
	DUK_UNREF(comp_ctx);
	DUK_UNREF(rc);
	DUK_ASSERT((rc & DUK__CONST_MARKER) == 0);  /* caller removes const marker */
	return 0;
#endif
}

/* Get the value represented by an duk_ispec to a register or constant.
 * The caller can control the result by indicating whether or not:
 *
 *   (1) a constant is allowed (sometimes the caller needs the result to
 *       be in a register)
 *
 *   (2) a temporary register is required (usually when caller requires
 *       the register to be safely mutable; normally either a bound
 *       register or a temporary register are both OK)
 *
 *   (3) a forced register target needs to be used
 *
 * Bytecode may be emitted to generate the necessary value.  The return
 * value is either a register or a constant.
 */

DUK_LOCAL
duk_regconst_t duk__ispec_toregconst_raw(duk_compiler_ctx *comp_ctx,
                                         duk_ispec *x,
                                         duk_regconst_t forced_reg,
                                         duk_small_uint_t flags) {
	duk_hthread *thr = comp_ctx->thr;

	DUK_DDD(DUK_DDDPRINT("duk__ispec_toregconst_raw(): x={%ld:%ld:%!T}, "
	                     "forced_reg=%ld, flags 0x%08lx: allow_const=%ld require_temp=%ld require_short=%ld",
	                     (long) x->t,
	                     (long) x->regconst,
	                     (duk_tval *) duk_get_tval(thr, x->valstack_idx),
	                     (long) forced_reg,
	                     (unsigned long) flags,
	                     (long) ((flags & DUK__IVAL_FLAG_ALLOW_CONST) ? 1 : 0),
	                     (long) ((flags & DUK__IVAL_FLAG_REQUIRE_TEMP) ? 1 : 0),
	                     (long) ((flags & DUK__IVAL_FLAG_REQUIRE_SHORT) ? 1 : 0)));

	switch (x->t) {
	case DUK_ISPEC_VALUE: {
		duk_tval *tv;

		tv = DUK_GET_TVAL_POSIDX(thr, x->valstack_idx);
		DUK_ASSERT(tv != NULL);

		switch (DUK_TVAL_GET_TAG(tv)) {
		case DUK_TAG_UNDEFINED: {
			/* Note: although there is no 'undefined' literal, undefined
			 * values can occur during compilation as a result of e.g.
			 * the 'void' operator.
			 */
			duk_regconst_t dest = (forced_reg >= 0 ? forced_reg : DUK__ALLOCTEMP(comp_ctx));
			duk__emit_bc(comp_ctx, DUK_OP_LDUNDEF, dest);
			return dest;
		}
		case DUK_TAG_NULL: {
			duk_regconst_t dest = (forced_reg >= 0 ? forced_reg : DUK__ALLOCTEMP(comp_ctx));
			duk__emit_bc(comp_ctx, DUK_OP_LDNULL, dest);
			return dest;
		}
		case DUK_TAG_BOOLEAN: {
			duk_regconst_t dest = (forced_reg >= 0 ? forced_reg : DUK__ALLOCTEMP(comp_ctx));
			duk__emit_bc(comp_ctx,
			             (DUK_TVAL_GET_BOOLEAN(tv) ? DUK_OP_LDTRUE : DUK_OP_LDFALSE),
			             dest);
			return dest;
		}
		case DUK_TAG_POINTER: {
			DUK_UNREACHABLE();
			break;
		}
		case DUK_TAG_STRING: {
			duk_hstring *h;
			duk_regconst_t dest;
			duk_regconst_t constidx;

			h = DUK_TVAL_GET_STRING(tv);
			DUK_UNREF(h);
			DUK_ASSERT(h != NULL);

#if 0  /* XXX: to be implemented? */
			/* Use special opcodes to load short strings */
			if (DUK_HSTRING_GET_BYTELEN(h) <= 2) {
				/* Encode into a single opcode (18 bits can encode 1-2 bytes + length indicator) */
			} else if (DUK_HSTRING_GET_BYTELEN(h) <= 6) {
				/* Encode into a double constant (53 bits can encode 6*8 = 48 bits + 3-bit length */
			}
#endif
			duk_dup(thr, x->valstack_idx);
			constidx = duk__getconst(comp_ctx);

			if (flags & DUK__IVAL_FLAG_ALLOW_CONST) {
				return constidx;
			}

			dest = (forced_reg >= 0 ? forced_reg : DUK__ALLOCTEMP(comp_ctx));
			duk__emit_a_bc(comp_ctx, DUK_OP_LDCONST, dest, constidx);
			return dest;
		}
		case DUK_TAG_OBJECT: {
			DUK_UNREACHABLE();
			break;
		}
		case DUK_TAG_BUFFER: {
			DUK_UNREACHABLE();
			break;
		}
		case DUK_TAG_LIGHTFUNC: {
			DUK_UNREACHABLE();
			break;
		}
#if defined(DUK_USE_FASTINT)
		case DUK_TAG_FASTINT:
#endif
		default: {
			/* number */
			duk_regconst_t dest;
			duk_regconst_t constidx;
			duk_double_t dval;
			duk_int32_t ival;

			DUK_ASSERT(!DUK_TVAL_IS_UNUSED(tv));
			DUK_ASSERT(DUK_TVAL_IS_NUMBER(tv));
			dval = DUK_TVAL_GET_NUMBER(tv);

			if (!(flags & DUK__IVAL_FLAG_ALLOW_CONST)) {
				/* A number can be loaded either through a constant, using
				 * LDINT, or using LDINT+LDINTX.  LDINT is always a size win,
				 * LDINT+LDINTX is not if the constant is used multiple times.
				 * Currently always prefer LDINT+LDINTX over a double constant.
				 */

				if (duk_is_whole_get_int32_nonegzero(dval, &ival)) {
					dest = (forced_reg >= 0 ? forced_reg : DUK__ALLOCTEMP(comp_ctx));
					duk__emit_load_int32(comp_ctx, dest, ival);
					return dest;
				}
			}

			duk_dup(thr, x->valstack_idx);
			constidx = duk__getconst(comp_ctx);

			if (flags & DUK__IVAL_FLAG_ALLOW_CONST) {
				return constidx;
			} else {
				dest = (forced_reg >= 0 ? forced_reg : DUK__ALLOCTEMP(comp_ctx));
				duk__emit_a_bc(comp_ctx, DUK_OP_LDCONST, dest, constidx);
				return dest;
			}
		}
		}  /* end switch */
		goto fail_internal;  /* never here */
	}
	case DUK_ISPEC_REGCONST: {
		if (forced_reg >= 0) {
			if (DUK__ISCONST(x->regconst)) {
				duk__emit_a_bc(comp_ctx, DUK_OP_LDCONST, forced_reg, x->regconst);
			} else if (x->regconst != forced_reg) {
				duk__emit_a_bc(comp_ctx, DUK_OP_LDREG, forced_reg, x->regconst);
			} else {
				; /* already in correct reg */
			}
			return forced_reg;
		}

		DUK_ASSERT(forced_reg < 0);
		if (DUK__ISCONST(x->regconst)) {
			if (!(flags & DUK__IVAL_FLAG_ALLOW_CONST)) {
				duk_regconst_t dest = DUK__ALLOCTEMP(comp_ctx);
				duk__emit_a_bc(comp_ctx, DUK_OP_LDCONST, dest, x->regconst);
				return dest;
			}
			return x->regconst;
		}

		DUK_ASSERT(forced_reg < 0 && !DUK__ISCONST(x->regconst));
		if ((flags & DUK__IVAL_FLAG_REQUIRE_TEMP) && !DUK__ISREG_TEMP(comp_ctx, x->regconst)) {
			duk_regconst_t dest = DUK__ALLOCTEMP(comp_ctx);
			duk__emit_a_bc(comp_ctx, DUK_OP_LDREG, dest, x->regconst);
			return dest;
		}
		return x->regconst;
	}
	default: {
		break;  /* never here */
	}
	}

 fail_internal:
	DUK_ERROR_INTERNAL(thr);
	DUK_WO_NORETURN(return 0;);
}

DUK_LOCAL void duk__ispec_toforcedreg(duk_compiler_ctx *comp_ctx, duk_ispec *x, duk_regconst_t forced_reg) {
	DUK_ASSERT(forced_reg >= 0);
	(void) duk__ispec_toregconst_raw(comp_ctx, x, forced_reg, 0 /*flags*/);
}

/* Coerce an duk_ivalue to a 'plain' value by generating the necessary
 * arithmetic operations, property access, or variable access bytecode.
 * The duk_ivalue argument ('x') is converted into a plain value as a
 * side effect.
 */
DUK_LOCAL void duk__ivalue_toplain_raw(duk_compiler_ctx *comp_ctx, duk_ivalue *x, duk_regconst_t forced_reg) {
	duk_hthread *thr = comp_ctx->thr;

	DUK_DDD(DUK_DDDPRINT("duk__ivalue_toplain_raw(): x={t=%ld,op=%ld,x1={%ld:%ld:%!T},x2={%ld:%ld:%!T}}, "
	                     "forced_reg=%ld",
	                     (long) x->t, (long) x->op,
	                     (long) x->x1.t, (long) x->x1.regconst,
	                     (duk_tval *) duk_get_tval(thr, x->x1.valstack_idx),
	                     (long) x->x2.t, (long) x->x2.regconst,
	                     (duk_tval *) duk_get_tval(thr, x->x2.valstack_idx),
	                     (long) forced_reg));

	switch (x->t) {
	case DUK_IVAL_PLAIN: {
		return;
	}
	/* XXX: support unary arithmetic ivalues (useful?) */
	case DUK_IVAL_ARITH: {
		duk_regconst_t arg1;
		duk_regconst_t arg2;
		duk_regconst_t dest;
		duk_tval *tv1;
		duk_tval *tv2;

		DUK_DDD(DUK_DDDPRINT("arith to plain conversion"));

		/* inline arithmetic check for constant values */
		/* XXX: use the exactly same arithmetic function here as in executor */
		if (x->x1.t == DUK_ISPEC_VALUE && x->x2.t == DUK_ISPEC_VALUE && x->t == DUK_IVAL_ARITH) {
			tv1 = DUK_GET_TVAL_POSIDX(thr, x->x1.valstack_idx);
			tv2 = DUK_GET_TVAL_POSIDX(thr, x->x2.valstack_idx);
			DUK_ASSERT(tv1 != NULL);
			DUK_ASSERT(tv2 != NULL);

			DUK_DDD(DUK_DDDPRINT("arith: tv1=%!T, tv2=%!T",
			                     (duk_tval *) tv1,
			                     (duk_tval *) tv2));

			if (DUK_TVAL_IS_NUMBER(tv1) && DUK_TVAL_IS_NUMBER(tv2)) {
				duk_double_t d1 = DUK_TVAL_GET_NUMBER(tv1);
				duk_double_t d2 = DUK_TVAL_GET_NUMBER(tv2);
				duk_double_t d3;
				duk_bool_t accept_fold = 1;

				DUK_DDD(DUK_DDDPRINT("arith inline check: d1=%lf, d2=%lf, op=%ld",
				                     (double) d1, (double) d2, (long) x->op));
				switch (x->op) {
				case DUK_OP_ADD: {
					d3 = d1 + d2;
					break;
				}
				case DUK_OP_SUB: {
					d3 = d1 - d2;
					break;
				}
				case DUK_OP_MUL: {
					d3 = d1 * d2;
					break;
				}
				case DUK_OP_DIV: {
					/* Division-by-zero is undefined
					 * behavior, so rely on a helper.
					 */
					d3 = duk_double_div(d1, d2);
					break;
				}
				case DUK_OP_EXP: {
					d3 = (duk_double_t) duk_js_arith_pow((double) d1, (double) d2);
					break;
				}
				default: {
					d3 = 0.0;  /* Won't be used, but silence MSVC /W4 warning. */
					accept_fold = 0;
					break;
				}
				}

				if (accept_fold) {
					duk_double_union du;
					du.d = d3;
					DUK_DBLUNION_NORMALIZE_NAN_CHECK(&du);
					d3 = du.d;

					x->t = DUK_IVAL_PLAIN;
					DUK_ASSERT(x->x1.t == DUK_ISPEC_VALUE);
					DUK_TVAL_SET_NUMBER(tv1, d3);  /* old value is number: no refcount */
					return;
				}
			} else if (x->op == DUK_OP_ADD && DUK_TVAL_IS_STRING(tv1) && DUK_TVAL_IS_STRING(tv2)) {
				/* Inline string concatenation.  No need to check for
				 * symbols, as all inputs are valid ECMAScript strings.
				 */
				duk_dup(thr, x->x1.valstack_idx);
				duk_dup(thr, x->x2.valstack_idx);
				duk_concat(thr, 2);
				duk_replace(thr, x->x1.valstack_idx);
				x->t = DUK_IVAL_PLAIN;
				DUK_ASSERT(x->x1.t == DUK_ISPEC_VALUE);
				return;
			}
		}

		arg1 = duk__ispec_toregconst_raw(comp_ctx, &x->x1, -1, DUK__IVAL_FLAG_ALLOW_CONST | DUK__IVAL_FLAG_REQUIRE_SHORT /*flags*/);
		arg2 = duk__ispec_toregconst_raw(comp_ctx, &x->x2, -1, DUK__IVAL_FLAG_ALLOW_CONST | DUK__IVAL_FLAG_REQUIRE_SHORT /*flags*/);

		/* If forced reg, use it as destination.  Otherwise try to
		 * use either coerced ispec if it is a temporary.
		 */
		if (forced_reg >= 0) {
			dest = forced_reg;
		} else if (DUK__ISREG_TEMP(comp_ctx, arg1)) {
			dest = arg1;
		} else if (DUK__ISREG_TEMP(comp_ctx, arg2)) {
			dest = arg2;
		} else {
			dest = DUK__ALLOCTEMP(comp_ctx);
		}

		DUK_ASSERT(DUK__ISREG(dest));
		duk__emit_a_b_c(comp_ctx, x->op | DUK__EMIT_FLAG_BC_REGCONST, dest, arg1, arg2);

		duk__ivalue_regconst(x, dest);
		return;
	}
	case DUK_IVAL_PROP: {
		/* XXX: very similar to DUK_IVAL_ARITH - merge? */
		duk_regconst_t arg1;
		duk_regconst_t arg2;
		duk_regconst_t dest;

		/* Need a short reg/const, does not have to be a mutable temp. */
		arg1 = duk__ispec_toregconst_raw(comp_ctx, &x->x1, -1, DUK__IVAL_FLAG_ALLOW_CONST | DUK__IVAL_FLAG_REQUIRE_SHORT /*flags*/);
		arg2 = duk__ispec_toregconst_raw(comp_ctx, &x->x2, -1, DUK__IVAL_FLAG_ALLOW_CONST | DUK__IVAL_FLAG_REQUIRE_SHORT /*flags*/);

		/* Pick a destination register.  If either base value or key
		 * happens to be a temp value, reuse it as the destination.
		 *
		 * XXX: The temp must be a "mutable" one, i.e. such that no
		 * other expression is using it anymore.  Here this should be
		 * the case because the value of a property access expression
		 * is neither the base nor the key, but the lookup result.
		 */

		if (forced_reg >= 0) {
			dest = forced_reg;
		} else if (DUK__ISREG_TEMP(comp_ctx, arg1)) {
			dest = arg1;
		} else if (DUK__ISREG_TEMP(comp_ctx, arg2)) {
			dest = arg2;
		} else {
			dest = DUK__ALLOCTEMP(comp_ctx);
		}

		duk__emit_a_b_c(comp_ctx,
		                DUK_OP_GETPROP | DUK__EMIT_FLAG_BC_REGCONST,
		                dest,
		                arg1,
		                arg2);

		duk__ivalue_regconst(x, dest);
		return;
	}
	case DUK_IVAL_VAR: {
		/* x1 must be a string */
		duk_regconst_t dest;
		duk_regconst_t reg_varbind;
		duk_regconst_t rc_varname;

		DUK_ASSERT(x->x1.t == DUK_ISPEC_VALUE);

		duk_dup(thr, x->x1.valstack_idx);
		if (duk__lookup_lhs(comp_ctx, &reg_varbind, &rc_varname)) {
			duk__ivalue_regconst(x, reg_varbind);
		} else {
			dest = (forced_reg >= 0 ? forced_reg : DUK__ALLOCTEMP(comp_ctx));
			duk__emit_a_bc(comp_ctx, DUK_OP_GETVAR, dest, rc_varname);
			duk__ivalue_regconst(x, dest);
		}
		return;
	}
	case DUK_IVAL_NONE:
	default: {
		DUK_D(DUK_DPRINT("invalid ivalue type: %ld", (long) x->t));
		break;
	}
	}

	DUK_ERROR_INTERNAL(thr);
	DUK_WO_NORETURN(return;);
}

/* evaluate to plain value, no forced register (temp/bound reg both ok) */
DUK_LOCAL void duk__ivalue_toplain(duk_compiler_ctx *comp_ctx, duk_ivalue *x) {
	duk__ivalue_toplain_raw(comp_ctx, x, -1 /*forced_reg*/);
}

/* evaluate to final form (e.g. coerce GETPROP to code), throw away temp */
DUK_LOCAL void duk__ivalue_toplain_ignore(duk_compiler_ctx *comp_ctx, duk_ivalue *x) {
	duk_regconst_t temp;

	/* If duk__ivalue_toplain_raw() allocates a temp, forget it and
	 * restore next temp state.
	 */
	temp = DUK__GETTEMP(comp_ctx);
	duk__ivalue_toplain_raw(comp_ctx, x, -1 /*forced_reg*/);
	DUK__SETTEMP(comp_ctx, temp);
}

/* Coerce an duk_ivalue to a register or constant; result register may
 * be a temp or a bound register.
 *
 * The duk_ivalue argument ('x') is converted into a regconst as a
 * side effect.
 */
DUK_LOCAL
duk_regconst_t duk__ivalue_toregconst_raw(duk_compiler_ctx *comp_ctx,
                                          duk_ivalue *x,
                                          duk_regconst_t forced_reg,
                                          duk_small_uint_t flags) {
	duk_hthread *thr = comp_ctx->thr;
	duk_regconst_t reg;
	DUK_UNREF(thr);

	DUK_DDD(DUK_DDDPRINT("duk__ivalue_toregconst_raw(): x={t=%ld,op=%ld,x1={%ld:%ld:%!T},x2={%ld:%ld:%!T}}, "
	                     "forced_reg=%ld, flags 0x%08lx: allow_const=%ld require_temp=%ld require_short=%ld",
	                     (long) x->t, (long) x->op,
	                     (long) x->x1.t, (long) x->x1.regconst,
	                     (duk_tval *) duk_get_tval(thr, x->x1.valstack_idx),
	                     (long) x->x2.t, (long) x->x2.regconst,
	                     (duk_tval *) duk_get_tval(thr, x->x2.valstack_idx),
	                     (long) forced_reg,
	                     (unsigned long) flags,
	                     (long) ((flags & DUK__IVAL_FLAG_ALLOW_CONST) ? 1 : 0),
	                     (long) ((flags & DUK__IVAL_FLAG_REQUIRE_TEMP) ? 1 : 0),
	                     (long) ((flags & DUK__IVAL_FLAG_REQUIRE_SHORT) ? 1 : 0)));

	/* first coerce to a plain value */
	duk__ivalue_toplain_raw(comp_ctx, x, forced_reg);
	DUK_ASSERT(x->t == DUK_IVAL_PLAIN);

	/* then to a register */
	reg = duk__ispec_toregconst_raw(comp_ctx, &x->x1, forced_reg, flags);
	duk__ivalue_regconst(x, reg);

	return reg;
}

DUK_LOCAL duk_regconst_t duk__ivalue_toreg(duk_compiler_ctx *comp_ctx, duk_ivalue *x) {
	return duk__ivalue_toregconst_raw(comp_ctx, x, -1, 0 /*flags*/);
}

#if 0  /* unused */
DUK_LOCAL duk_regconst_t duk__ivalue_totemp(duk_compiler_ctx *comp_ctx, duk_ivalue *x) {
	return duk__ivalue_toregconst_raw(comp_ctx, x, -1, DUK__IVAL_FLAG_REQUIRE_TEMP /*flags*/);
}
#endif

DUK_LOCAL void duk__ivalue_toforcedreg(duk_compiler_ctx *comp_ctx, duk_ivalue *x, duk_int_t forced_reg) {
	DUK_ASSERT(forced_reg >= 0);
	(void) duk__ivalue_toregconst_raw(comp_ctx, x, forced_reg, 0 /*flags*/);
}

DUK_LOCAL duk_regconst_t duk__ivalue_toregconst(duk_compiler_ctx *comp_ctx, duk_ivalue *x) {
	return duk__ivalue_toregconst_raw(comp_ctx, x, -1, DUK__IVAL_FLAG_ALLOW_CONST /*flags*/);
}

DUK_LOCAL duk_regconst_t duk__ivalue_totempconst(duk_compiler_ctx *comp_ctx, duk_ivalue *x) {
	return duk__ivalue_toregconst_raw(comp_ctx, x, -1, DUK__IVAL_FLAG_ALLOW_CONST | DUK__IVAL_FLAG_REQUIRE_TEMP /*flags*/);
}

/* The issues below can be solved with better flags */

/* XXX: many operations actually want toforcedtemp() -- brand new temp? */
/* XXX: need a toplain_ignore() which will only coerce a value to a temp
 * register if it might have a side effect.  Side-effect free values do not
 * need to be coerced.
 */

/*
 *  Identifier handling
 */

DUK_LOCAL duk_regconst_t duk__lookup_active_register_binding(duk_compiler_ctx *comp_ctx) {
	duk_hthread *thr = comp_ctx->thr;
	duk_hstring *h_varname;
	duk_regconst_t ret;

	DUK_DDD(DUK_DDDPRINT("resolving identifier reference to '%!T'",
	                     (duk_tval *) duk_get_tval(thr, -1)));

	/*
	 *  Special name handling
	 */

	h_varname = duk_known_hstring(thr, -1);

	if (h_varname == DUK_HTHREAD_STRING_LC_ARGUMENTS(thr)) {
		DUK_DDD(DUK_DDDPRINT("flagging function as accessing 'arguments'"));
		comp_ctx->curr_func.id_access_arguments = 1;
	}

	/*
	 *  Inside one or more 'with' statements fall back to slow path always.
	 *  (See e.g. test-stmt-with.js.)
	 */

	if (comp_ctx->curr_func.with_depth > 0) {
		DUK_DDD(DUK_DDDPRINT("identifier lookup inside a 'with' -> fall back to slow path"));
		goto slow_path_own;
	}

	/*
	 *  Any catch bindings ("catch (e)") also affect identifier binding.
	 *
	 *  Currently, the varmap is modified for the duration of the catch
	 *  clause to ensure any identifier accesses with the catch variable
	 *  name will use slow path.
	 */

	duk_get_prop(thr, comp_ctx->curr_func.varmap_idx);
	if (duk_is_number(thr, -1)) {
		ret = duk_to_int(thr, -1);
		duk_pop(thr);
	} else {
		duk_pop(thr);
		if (comp_ctx->curr_func.catch_depth > 0 || comp_ctx->curr_func.with_depth > 0) {
			DUK_DDD(DUK_DDDPRINT("slow path access from inside a try-catch or with needs _Varmap"));
			goto slow_path_own;
		} else {
			/* In this case we're doing a variable lookup that doesn't
			 * match our own variables, so _Varmap won't be needed at
			 * run time.
			 */
			DUK_DDD(DUK_DDDPRINT("slow path access outside of try-catch and with, no need for _Varmap"));
			goto slow_path_notown;
		}
	}

	DUK_DDD(DUK_DDDPRINT("identifier lookup -> reg %ld", (long) ret));
	return ret;

 slow_path_notown:
	DUK_DDD(DUK_DDDPRINT("identifier lookup -> slow path, not own variable"));

	comp_ctx->curr_func.id_access_slow = 1;
	return (duk_regconst_t) -1;

 slow_path_own:
	DUK_DDD(DUK_DDDPRINT("identifier lookup -> slow path, may be own variable"));

	comp_ctx->curr_func.id_access_slow = 1;
	comp_ctx->curr_func.id_access_slow_own = 1;
	return (duk_regconst_t) -1;
}

/* Lookup an identifier name in the current varmap, indicating whether the
 * identifier is register-bound and if not, allocating a constant for the
 * identifier name.  Returns 1 if register-bound, 0 otherwise.  Caller can
 * also check (out_reg_varbind >= 0) to check whether or not identifier is
 * register bound.  The caller must NOT use out_rc_varname at all unless
 * return code is 0 or out_reg_varbind is < 0; this is becuase out_rc_varname
 * is unsigned and doesn't have a "unused" / none value.
 */
DUK_LOCAL duk_bool_t duk__lookup_lhs(duk_compiler_ctx *comp_ctx, duk_regconst_t *out_reg_varbind, duk_regconst_t *out_rc_varname) {
	duk_hthread *thr = comp_ctx->thr;
	duk_regconst_t reg_varbind;
	duk_regconst_t rc_varname;

	/* [ ... varname ] */

	duk_dup_top(thr);
	reg_varbind = duk__lookup_active_register_binding(comp_ctx);

	if (reg_varbind >= 0) {
		*out_reg_varbind = reg_varbind;
		*out_rc_varname = 0;  /* duk_regconst_t is unsigned, so use 0 as dummy value (ignored by caller) */
		duk_pop(thr);
		return 1;
	} else {
		rc_varname = duk__getconst(comp_ctx);
		*out_reg_varbind = -1;
		*out_rc_varname = rc_varname;
		return 0;
	}
}

/*
 *  Label handling
 *
 *  Labels are initially added with flags prohibiting both break and continue.
 *  When the statement type is finally uncovered (after potentially multiple
 *  labels), all the labels are updated to allow/prohibit break and continue.
 */

DUK_LOCAL void duk__add_label(duk_compiler_ctx *comp_ctx, duk_hstring *h_label, duk_int_t pc_label, duk_int_t label_id) {
	duk_hthread *thr = comp_ctx->thr;
	duk_size_t n;
	duk_size_t new_size;
	duk_uint8_t *p;
	duk_labelinfo *li_start, *li;

	/* Duplicate (shadowing) labels are not allowed, except for the empty
	 * labels (which are used as default labels for switch and iteration
	 * statements).
	 *
	 * We could also allow shadowing of non-empty pending labels without any
	 * other issues than breaking the required label shadowing requirements
	 * of the E5 specification, see Section 12.12.
	 */

	p = (duk_uint8_t *) DUK_HBUFFER_DYNAMIC_GET_DATA_PTR(thr->heap, comp_ctx->curr_func.h_labelinfos);
	li_start = (duk_labelinfo *) (void *) p;
	li = (duk_labelinfo *) (void *) (p + DUK_HBUFFER_GET_SIZE(comp_ctx->curr_func.h_labelinfos));
	n = (duk_size_t) (li - li_start);

	while (li > li_start) {
		li--;

		if (li->h_label == h_label && h_label != DUK_HTHREAD_STRING_EMPTY_STRING(thr)) {
			DUK_ERROR_SYNTAX(thr, DUK_STR_DUPLICATE_LABEL);
			DUK_WO_NORETURN(return;);
		}
	}

	duk_push_hstring(thr, h_label);
	DUK_ASSERT(n <= DUK_UARRIDX_MAX);  /* label limits */
	(void) duk_put_prop_index(thr, comp_ctx->curr_func.labelnames_idx, (duk_uarridx_t) n);

	new_size = (n + 1) * sizeof(duk_labelinfo);
	duk_hbuffer_resize(thr, comp_ctx->curr_func.h_labelinfos, new_size);
	/* XXX: slack handling, slow now */

	/* relookup after possible realloc */
	p = (duk_uint8_t *) DUK_HBUFFER_DYNAMIC_GET_DATA_PTR(thr->heap, comp_ctx->curr_func.h_labelinfos);
	li_start = (duk_labelinfo *) (void *) p;
	DUK_UNREF(li_start);  /* silence scan-build warning */
	li = (duk_labelinfo *) (void *) (p + DUK_HBUFFER_GET_SIZE(comp_ctx->curr_func.h_labelinfos));
	li--;

	/* Labels can be used for iteration statements but also for other statements,
	 * in particular a label can be used for a block statement.  All cases of a
	 * named label accept a 'break' so that flag is set here.  Iteration statements
	 * also allow 'continue', so that flag is updated when we figure out the
	 * statement type.
	 */

	li->flags = DUK_LABEL_FLAG_ALLOW_BREAK;
	li->label_id = label_id;
	li->h_label = h_label;
	li->catch_depth = comp_ctx->curr_func.catch_depth;   /* catch depth from current func */
	li->pc_label = pc_label;

	DUK_DDD(DUK_DDDPRINT("registered label: flags=0x%08lx, id=%ld, name=%!O, catch_depth=%ld, pc_label=%ld",
	                     (unsigned long) li->flags, (long) li->label_id, (duk_heaphdr *) li->h_label,
	                     (long) li->catch_depth, (long) li->pc_label));
}

/* Update all labels with matching label_id. */
DUK_LOCAL void duk__update_label_flags(duk_compiler_ctx *comp_ctx, duk_int_t label_id, duk_small_uint_t flags) {
	duk_uint8_t *p;
	duk_labelinfo *li_start, *li;

	p = (duk_uint8_t *) DUK_HBUFFER_DYNAMIC_GET_DATA_PTR(comp_ctx->thr->heap, comp_ctx->curr_func.h_labelinfos);
	li_start = (duk_labelinfo *) (void *) p;
	li = (duk_labelinfo *) (void *) (p + DUK_HBUFFER_GET_SIZE(comp_ctx->curr_func.h_labelinfos));

	/* Match labels starting from latest; once label_id no longer matches, we can
	 * safely exit without checking the rest of the labels (only the topmost labels
	 * are ever updated).
	 */
	while (li > li_start) {
		li--;

		if (li->label_id != label_id) {
			break;
		}

		DUK_DDD(DUK_DDDPRINT("updating (overwriting) label flags for li=%p, label_id=%ld, flags=%ld",
		                     (void *) li, (long) label_id, (long) flags));

		li->flags = flags;
	}
}

/* Lookup active label information.  Break/continue distinction is necessary to handle switch
 * statement related labels correctly: a switch will only catch a 'break', not a 'continue'.
 *
 * An explicit label cannot appear multiple times in the active set, but empty labels (unlabelled
 * iteration and switch statements) can.  A break will match the closest unlabelled or labelled
 * statement.  A continue will match the closest unlabelled or labelled iteration statement.  It is
 * a syntax error if a continue matches a labelled switch statement; because an explicit label cannot
 * be duplicated, the continue cannot match any valid label outside the switch.
 *
 * A side effect of these rules is that a LABEL statement related to a switch should never actually
 * catch a continue abrupt completion at run-time.  Hence an INVALID opcode can be placed in the
 * continue slot of the switch's LABEL statement.
 */

/* XXX: awkward, especially the bunch of separate output values -> output struct? */
DUK_LOCAL void duk__lookup_active_label(duk_compiler_ctx *comp_ctx, duk_hstring *h_label, duk_bool_t is_break, duk_int_t *out_label_id, duk_int_t *out_label_catch_depth, duk_int_t *out_label_pc, duk_bool_t *out_is_closest) {
	duk_hthread *thr = comp_ctx->thr;
	duk_uint8_t *p;
	duk_labelinfo *li_start, *li_end, *li;
	duk_bool_t match = 0;

	DUK_DDD(DUK_DDDPRINT("looking up active label: label='%!O', is_break=%ld",
	                     (duk_heaphdr *) h_label, (long) is_break));

	DUK_UNREF(thr);

	p = (duk_uint8_t *) DUK_HBUFFER_DYNAMIC_GET_DATA_PTR(thr->heap, comp_ctx->curr_func.h_labelinfos);
	li_start = (duk_labelinfo *) (void *) p;
	li_end = (duk_labelinfo *) (void *) (p + DUK_HBUFFER_GET_SIZE(comp_ctx->curr_func.h_labelinfos));
	li = li_end;

	/* Match labels starting from latest label because there can be duplicate empty
	 * labels in the label set.
	 */
	while (li > li_start) {
		li--;

		if (li->h_label != h_label) {
			DUK_DDD(DUK_DDDPRINT("labelinfo[%ld] ->'%!O' != %!O",
			                     (long) (li - li_start),
			                     (duk_heaphdr *) li->h_label,
			                     (duk_heaphdr *) h_label));
			continue;
		}

		DUK_DDD(DUK_DDDPRINT("labelinfo[%ld] -> '%!O' label name matches (still need to check type)",
		                     (long) (li - li_start), (duk_heaphdr *) h_label));

		/* currently all labels accept a break, so no explicit check for it now */
		DUK_ASSERT(li->flags & DUK_LABEL_FLAG_ALLOW_BREAK);

		if (is_break) {
			/* break matches always */
			match = 1;
			break;
		} else if (li->flags & DUK_LABEL_FLAG_ALLOW_CONTINUE) {
			/* iteration statements allow continue */
			match = 1;
			break;
		} else {
			/* continue matched this label -- we can only continue if this is the empty
			 * label, for which duplication is allowed, and thus there is hope of
			 * finding a match deeper in the label stack.
			 */
			if (h_label != DUK_HTHREAD_STRING_EMPTY_STRING(thr)) {
				DUK_ERROR_SYNTAX(thr, DUK_STR_INVALID_LABEL);
				DUK_WO_NORETURN(return;);
			} else {
				DUK_DDD(DUK_DDDPRINT("continue matched an empty label which does not "
				                     "allow a continue -> continue lookup deeper in label stack"));
			}
		}
	}
	/* XXX: match flag is awkward, rework */
	if (!match) {
		DUK_ERROR_SYNTAX(thr, DUK_STR_INVALID_LABEL);
		DUK_WO_NORETURN(return;);
	}

	DUK_DDD(DUK_DDDPRINT("label match: %!O -> label_id %ld, catch_depth=%ld, pc_label=%ld",
	                     (duk_heaphdr *) h_label, (long) li->label_id,
	                     (long) li->catch_depth, (long) li->pc_label));

	*out_label_id = li->label_id;
	*out_label_catch_depth = li->catch_depth;
	*out_label_pc = li->pc_label;
	*out_is_closest = (li == li_end - 1);
}

DUK_LOCAL void duk__reset_labels_to_length(duk_compiler_ctx *comp_ctx, duk_size_t len) {
	duk_hthread *thr = comp_ctx->thr;

	duk_set_length(thr, comp_ctx->curr_func.labelnames_idx, len);
	duk_hbuffer_resize(thr, comp_ctx->curr_func.h_labelinfos, sizeof(duk_labelinfo) * len);
}

/*
 *  Expression parsing: duk__expr_nud(), duk__expr_led(), duk__expr_lbp(), and helpers.
 *
 *  - duk__expr_nud(): ("null denotation"): process prev_token as a "start" of an expression (e.g. literal)
 *  - duk__expr_led(): ("left denotation"): process prev_token in the "middle" of an expression (e.g. operator)
 *  - duk__expr_lbp(): ("left-binding power"): return left-binding power of curr_token
 */

/* object literal key tracking flags */
#define DUK__OBJ_LIT_KEY_PLAIN  (1 << 0)  /* key encountered as a plain property */
#define DUK__OBJ_LIT_KEY_GET    (1 << 1)  /* key encountered as a getter */
#define DUK__OBJ_LIT_KEY_SET    (1 << 2)  /* key encountered as a setter */

DUK_LOCAL void duk__nud_array_literal(duk_compiler_ctx *comp_ctx, duk_ivalue *res) {
	duk_hthread *thr = comp_ctx->thr;
	duk_regconst_t reg_obj;                 /* result reg */
	duk_regconst_t reg_temp;                /* temp reg */
	duk_regconst_t temp_start;              /* temp reg value for start of loop */
	duk_small_uint_t max_init_values;  /* max # of values initialized in one MPUTARR set */
	duk_small_uint_t num_values;       /* number of values in current MPUTARR set */
	duk_uarridx_t curr_idx;            /* current (next) array index */
	duk_uarridx_t start_idx;           /* start array index of current MPUTARR set */
	duk_uarridx_t init_idx;            /* last array index explicitly initialized, +1 */
	duk_bool_t require_comma;          /* next loop requires a comma */
#if !defined(DUK_USE_PREFER_SIZE)
	duk_int_t pc_newarr;
	duk_compiler_instr *instr;
#endif

	/* DUK_TOK_LBRACKET already eaten, current token is right after that */
	DUK_ASSERT(comp_ctx->prev_token.t == DUK_TOK_LBRACKET);

	max_init_values = DUK__MAX_ARRAY_INIT_VALUES;  /* XXX: depend on available temps? */

	reg_obj = DUK__ALLOCTEMP(comp_ctx);
#if !defined(DUK_USE_PREFER_SIZE)
	pc_newarr = duk__get_current_pc(comp_ctx);
#endif
	duk__emit_bc(comp_ctx, DUK_OP_NEWARR, reg_obj);  /* XXX: patch initial size hint afterwards? */
	temp_start = DUK__GETTEMP(comp_ctx);

	/*
	 *  Emit initializers in sets of maximum max_init_values.
	 *  Corner cases such as single value initializers do not have
	 *  special handling now.
	 *
	 *  Elided elements must not be emitted as 'undefined' values,
	 *  because such values would be enumerable (which is incorrect).
	 *  Also note that trailing elisions must be reflected in the
	 *  length of the final array but cause no elements to be actually
	 *  inserted.
	 */

	curr_idx = 0;
	init_idx = 0;         /* tracks maximum initialized index + 1 */
	start_idx = 0;
	require_comma = 0;

	for (;;) {
		num_values = 0;
		DUK__SETTEMP(comp_ctx, temp_start);

		if (comp_ctx->curr_token.t == DUK_TOK_RBRACKET) {
			break;
		}

		for (;;) {
			if (comp_ctx->curr_token.t == DUK_TOK_RBRACKET) {
				/* the outer loop will recheck and exit */
				break;
			}

			/* comma check */
			if (require_comma) {
				if (comp_ctx->curr_token.t == DUK_TOK_COMMA) {
					/* comma after a value, expected */
					duk__advance(comp_ctx);
					require_comma = 0;
					continue;
				} else {
					goto syntax_error;
				}
			} else {
				if (comp_ctx->curr_token.t == DUK_TOK_COMMA) {
					/* elision - flush */
					curr_idx++;
					duk__advance(comp_ctx);
					/* if num_values > 0, MPUTARR emitted by outer loop after break */
					break;
				}
			}
			/* else an array initializer element */

			/* initial index */
			if (num_values == 0) {
				start_idx = curr_idx;
				reg_temp = DUK__ALLOCTEMP(comp_ctx);
				duk__emit_load_int32(comp_ctx, reg_temp, (duk_int32_t) start_idx);
			}

			reg_temp = DUK__ALLOCTEMP(comp_ctx);   /* alloc temp just in case, to update max temp */
			DUK__SETTEMP(comp_ctx, reg_temp);
			duk__expr_toforcedreg(comp_ctx, res, DUK__BP_COMMA /*rbp_flags*/, reg_temp /*forced_reg*/);
			DUK__SETTEMP(comp_ctx, reg_temp + 1);

			num_values++;
			curr_idx++;
			require_comma = 1;

			if (num_values >= max_init_values) {
				/* MPUTARR emitted by outer loop */
				break;
			}
		}

		if (num_values > 0) {
			/* - A is a source register (it's not a write target, but used
			 *   to identify the target object) but can be shuffled.
			 * - B cannot be shuffled normally because it identifies a range
			 *   of registers, the emitter has special handling for this
			 *   (the "no shuffle" flag must not be set).
			 * - C is a non-register number and cannot be shuffled, but
			 *   never needs to be.
			 */
			duk__emit_a_b_c(comp_ctx,
			                DUK_OP_MPUTARR |
			                    DUK__EMIT_FLAG_NO_SHUFFLE_C |
			                    DUK__EMIT_FLAG_A_IS_SOURCE,
			                reg_obj,
			                temp_start,
			                (duk_regconst_t) (num_values + 1));
			init_idx = start_idx + num_values;

			/* num_values and temp_start reset at top of outer loop */
		}
	}

	/* Update initil size for NEWARR, doesn't need to be exact and is
	 * capped at A field limit.
	 */
#if !defined(DUK_USE_PREFER_SIZE)
	instr = duk__get_instr_ptr(comp_ctx, pc_newarr);
	instr->ins |= DUK_ENC_OP_A(0, curr_idx > DUK_BC_A_MAX ? DUK_BC_A_MAX : curr_idx);
#endif

	DUK_ASSERT(comp_ctx->curr_token.t == DUK_TOK_RBRACKET);
	duk__advance(comp_ctx);

	DUK_DDD(DUK_DDDPRINT("array literal done, curridx=%ld, initidx=%ld",
	                     (long) curr_idx, (long) init_idx));

	/* trailing elisions? */
	if (curr_idx > init_idx) {
		/* yes, must set array length explicitly */
		DUK_DDD(DUK_DDDPRINT("array literal has trailing elisions which affect its length"));
		reg_temp = DUK__ALLOCTEMP(comp_ctx);
		duk__emit_load_int32(comp_ctx, reg_temp, (duk_int_t) curr_idx);
		duk__emit_a_bc(comp_ctx,
		               DUK_OP_SETALEN | DUK__EMIT_FLAG_A_IS_SOURCE,
		               reg_obj,
		               reg_temp);
	}

	DUK__SETTEMP(comp_ctx, temp_start);

	duk__ivalue_regconst(res, reg_obj);
	return;

 syntax_error:
	DUK_ERROR_SYNTAX(thr, DUK_STR_INVALID_ARRAY_LITERAL);
	DUK_WO_NORETURN(return;);
}

typedef struct {
	duk_regconst_t reg_obj;
	duk_regconst_t temp_start;
	duk_small_uint_t num_pairs;
	duk_small_uint_t num_total_pairs;
} duk__objlit_state;

DUK_LOCAL void duk__objlit_flush_keys(duk_compiler_ctx *comp_ctx, duk__objlit_state *st) {
	if (st->num_pairs > 0) {
		/* - A is a source register (it's not a write target, but used
		 *   to identify the target object) but can be shuffled.
		 * - B cannot be shuffled normally because it identifies a range
		 *   of registers, the emitter has special handling for this
		 *   (the "no shuffle" flag must not be set).
		 * - C is a non-register number and cannot be shuffled, but
		 *   never needs to be.
		 */
		DUK_ASSERT(st->num_pairs > 0);
		duk__emit_a_b_c(comp_ctx,
		                DUK_OP_MPUTOBJ |
		                    DUK__EMIT_FLAG_NO_SHUFFLE_C |
		                    DUK__EMIT_FLAG_A_IS_SOURCE,
		                st->reg_obj,
		                st->temp_start,
		                (duk_regconst_t) (st->num_pairs * 2));
		st->num_total_pairs += st->num_pairs;
		st->num_pairs = 0;
	}
	DUK__SETTEMP(comp_ctx, st->temp_start);
}

DUK_LOCAL duk_bool_t duk__objlit_load_key(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_token *tok, duk_regconst_t reg_temp) {
	if (tok->t_nores == DUK_TOK_IDENTIFIER || tok->t_nores == DUK_TOK_STRING) {
		/* same handling for identifiers and strings */
		DUK_ASSERT(tok->str1 != NULL);
		duk_push_hstring(comp_ctx->thr, tok->str1);
	} else if (tok->t == DUK_TOK_NUMBER) {
		/* numbers can be loaded as numbers and coerced on the fly */
		duk_push_number(comp_ctx->thr, tok->num);
	} else {
		return 1;  /* error */
	}

	duk__ivalue_plain_fromstack(comp_ctx, res);
	DUK__SETTEMP(comp_ctx, reg_temp + 1);
	duk__ivalue_toforcedreg(comp_ctx, res, reg_temp);
	DUK__SETTEMP(comp_ctx, reg_temp + 1);
	return 0;
}

DUK_LOCAL void duk__nud_object_literal(duk_compiler_ctx *comp_ctx, duk_ivalue *res) {
	duk_hthread *thr = comp_ctx->thr;
	duk__objlit_state st;
	duk_regconst_t reg_temp;          /* temp reg */
	duk_small_uint_t max_init_pairs;  /* max # of key-value pairs initialized in one MPUTOBJ set */
	duk_bool_t first;                 /* first value: comma must not precede the value */
	duk_bool_t is_set, is_get;        /* temps */
#if !defined(DUK_USE_PREFER_SIZE)
	duk_int_t pc_newobj;
	duk_compiler_instr *instr;
#endif

	DUK_ASSERT(comp_ctx->prev_token.t == DUK_TOK_LCURLY);

	max_init_pairs = DUK__MAX_OBJECT_INIT_PAIRS;  /* XXX: depend on available temps? */

	st.reg_obj = DUK__ALLOCTEMP(comp_ctx);    /* target object */
	st.temp_start = DUK__GETTEMP(comp_ctx);   /* start of MPUTOBJ argument list */
	st.num_pairs = 0;                         /* number of key/value pairs emitted for current MPUTOBJ set */
	st.num_total_pairs = 0;                   /* number of key/value pairs emitted overall */

#if !defined(DUK_USE_PREFER_SIZE)
	pc_newobj = duk__get_current_pc(comp_ctx);
#endif
	duk__emit_bc(comp_ctx, DUK_OP_NEWOBJ, st.reg_obj);

	/*
	 *  Emit initializers in sets of maximum max_init_pairs keys.
	 *  Setter/getter is handled separately and terminates the
	 *  current set of initializer values.  Corner cases such as
	 *  single value initializers do not have special handling now.
	 */

	first = 1;
	for (;;) {
		/*
		 *  ES5 and ES2015+ provide a lot of different PropertyDefinition
		 *  formats, see http://www.ecma-international.org/ecma-262/6.0/#sec-object-initializer.
		 *
		 *  PropertyName can be IdentifierName (includes reserved words), a string
		 *  literal, or a number literal.  Note that IdentifierName allows 'get' and
		 *  'set' too, so we need to look ahead to the next token to distinguish:
		 *
		 *     { get : 1 }
		 *
		 *  and
		 *
		 *     { get foo() { return 1 } }
		 *     { get get() { return 1 } }    // 'get' as getter propertyname
		 *
		 *  Finally, a trailing comma is allowed.
		 *
		 *  Key name is coerced to string at compile time (and ends up as a
		 *  a string constant) even for numeric keys (e.g. "{1:'foo'}").
		 *  These could be emitted using e.g. LDINT, but that seems hardly
		 *  worth the effort and would increase code size.
		 */

		DUK_DDD(DUK_DDDPRINT("object literal loop, curr_token->t = %ld",
		                     (long) comp_ctx->curr_token.t));

		if (comp_ctx->curr_token.t == DUK_TOK_RCURLY) {
			break;
		}

		if (first) {
			first = 0;
		} else {
			if (comp_ctx->curr_token.t != DUK_TOK_COMMA) {
				goto syntax_error;
			}
			duk__advance(comp_ctx);
			if (comp_ctx->curr_token.t == DUK_TOK_RCURLY) {
				/* trailing comma followed by rcurly */
				break;
			}
		}

		/* Advance to get one step of lookup. */
		duk__advance(comp_ctx);

		/* Flush current MPUTOBJ if enough many pairs gathered. */
		if (st.num_pairs >= max_init_pairs) {
			duk__objlit_flush_keys(comp_ctx, &st);
			DUK_ASSERT(st.num_pairs == 0);
		}

		/* Reset temp register state and reserve reg_temp and
		 * reg_temp + 1 for handling the current property.
		 */
		DUK__SETTEMP(comp_ctx, st.temp_start + 2 * (duk_regconst_t) st.num_pairs);
		reg_temp = DUK__ALLOCTEMPS(comp_ctx, 2);

		/* NOTE: "get" and "set" are not officially ReservedWords and the lexer
		 * currently treats them always like ordinary identifiers (DUK_TOK_GET
		 * and DUK_TOK_SET are unused).  They need to be detected based on the
		 * identifier string content.
		 */

		is_get = (comp_ctx->prev_token.t == DUK_TOK_IDENTIFIER &&
		          comp_ctx->prev_token.str1 == DUK_HTHREAD_STRING_GET(thr));
		is_set = (comp_ctx->prev_token.t == DUK_TOK_IDENTIFIER &&
		          comp_ctx->prev_token.str1 == DUK_HTHREAD_STRING_SET(thr));
		if ((is_get || is_set) && comp_ctx->curr_token.t != DUK_TOK_COLON) {
			/* getter/setter */
			duk_int_t fnum;

			duk__objlit_flush_keys(comp_ctx, &st);
			DUK_ASSERT(DUK__GETTEMP(comp_ctx) == st.temp_start);  /* 2 regs are guaranteed to be allocated w.r.t. temp_max */
			reg_temp = DUK__ALLOCTEMPS(comp_ctx, 2);

			if (duk__objlit_load_key(comp_ctx, res, &comp_ctx->curr_token, reg_temp) != 0) {
				goto syntax_error;
			}

			/* curr_token = get/set name */
			fnum = duk__parse_func_like_fnum(comp_ctx, DUK__FUNC_FLAG_GETSET);

			duk__emit_a_bc(comp_ctx,
			               DUK_OP_CLOSURE,
			               st.temp_start + 1,
			               (duk_regconst_t) fnum);

			/* Slot C is used in a non-standard fashion (range of regs),
			 * emitter code has special handling for it (must not set the
			 * "no shuffle" flag).
			 */
			duk__emit_a_bc(comp_ctx,
			              (is_get ? DUK_OP_INITGET : DUK_OP_INITSET) | DUK__EMIT_FLAG_A_IS_SOURCE,
			              st.reg_obj,
			              st.temp_start);   /* temp_start+0 = key, temp_start+1 = closure */

			DUK_ASSERT(st.num_pairs == 0);  /* temp state is reset on next loop */
#if defined(DUK_USE_ES6)
		} else if (comp_ctx->prev_token.t == DUK_TOK_IDENTIFIER &&
		           (comp_ctx->curr_token.t == DUK_TOK_COMMA || comp_ctx->curr_token.t == DUK_TOK_RCURLY)) {
			duk_bool_t load_rc;

			load_rc = duk__objlit_load_key(comp_ctx, res, &comp_ctx->prev_token, reg_temp);
			DUK_UNREF(load_rc);
			DUK_ASSERT(load_rc == 0);  /* always succeeds because token is identifier */

			duk__ivalue_var_hstring(comp_ctx, res, comp_ctx->prev_token.str1);
			DUK_ASSERT(DUK__GETTEMP(comp_ctx) == reg_temp + 1);
			duk__ivalue_toforcedreg(comp_ctx, res, reg_temp + 1);

			st.num_pairs++;
		} else if ((comp_ctx->prev_token.t == DUK_TOK_IDENTIFIER ||
		            comp_ctx->prev_token.t == DUK_TOK_STRING ||
		            comp_ctx->prev_token.t == DUK_TOK_NUMBER) &&
		           comp_ctx->curr_token.t == DUK_TOK_LPAREN) {
			duk_int_t fnum;

			/* Parsing-wise there's a small hickup here: the token parsing
			 * state is one step too advanced for the function parse helper
			 * compared to other cases.  The current solution is an extra
			 * flag to indicate whether function parsing should use the
			 * current or the previous token to starting parsing from.
			 */

			if (duk__objlit_load_key(comp_ctx, res, &comp_ctx->prev_token, reg_temp) != 0) {
				goto syntax_error;
			}

			fnum = duk__parse_func_like_fnum(comp_ctx, DUK__FUNC_FLAG_USE_PREVTOKEN | DUK__FUNC_FLAG_METDEF);

			duk__emit_a_bc(comp_ctx,
			               DUK_OP_CLOSURE,
			               reg_temp + 1,
			               (duk_regconst_t) fnum);

			st.num_pairs++;
#endif  /* DUK_USE_ES6 */
		} else {
#if defined(DUK_USE_ES6)
			if (comp_ctx->prev_token.t == DUK_TOK_LBRACKET) {
				/* ES2015 computed property name.  Executor ToPropertyKey()
				 * coerces the key at runtime.
				 */
				DUK__SETTEMP(comp_ctx, reg_temp);
				duk__expr_toforcedreg(comp_ctx, res, DUK__BP_FOR_EXPR, reg_temp);
				duk__advance_expect(comp_ctx, DUK_TOK_RBRACKET);

				/* XXX: If next token is '(' we're dealing with
				 * the method shorthand with a computed name,
				 * e.g. { [Symbol.for('foo')](a,b) {} }.  This
				 * form is not yet supported and causes a
				 * SyntaxError on the DUK_TOK_COLON check below.
				 */
			}
			else
#endif  /* DUK_USE_ES6 */
			{
				if (duk__objlit_load_key(comp_ctx, res, &comp_ctx->prev_token, reg_temp) != 0) {
					goto syntax_error;
				}
			}

			duk__advance_expect(comp_ctx, DUK_TOK_COLON);

			DUK__SETTEMP(comp_ctx, reg_temp + 1);
			duk__expr_toforcedreg(comp_ctx, res, DUK__BP_COMMA /*rbp_flags*/, reg_temp + 1 /*forced_reg*/);

			st.num_pairs++;
		}
	}  /* property loop */

	/* Flush remaining properties. */
	duk__objlit_flush_keys(comp_ctx, &st);
	DUK_ASSERT(st.num_pairs == 0);
	DUK_ASSERT(DUK__GETTEMP(comp_ctx) == st.temp_start);

	/* Update initial size for NEWOBJ.  The init size doesn't need to be
	 * exact as the purpose is just to avoid object resizes in common
	 * cases.  The size is capped to field A limit, and will be too high
	 * if the object literal contains duplicate keys (this is harmless but
	 * increases memory traffic if the object is compacted later on).
	 */
#if !defined(DUK_USE_PREFER_SIZE)
	instr = duk__get_instr_ptr(comp_ctx, pc_newobj);
	instr->ins |= DUK_ENC_OP_A(0, st.num_total_pairs > DUK_BC_A_MAX ? DUK_BC_A_MAX : st.num_total_pairs);
#endif

	DUK_ASSERT(comp_ctx->curr_token.t == DUK_TOK_RCURLY);
	duk__advance(comp_ctx);  /* No RegExp after object literal. */

	duk__ivalue_regconst(res, st.reg_obj);
	return;

 syntax_error:
	DUK_ERROR_SYNTAX(thr, DUK_STR_INVALID_OBJECT_LITERAL);
	DUK_WO_NORETURN(return;);
}

/* Parse argument list.  Arguments are written to temps starting from
 * "next temp".  Returns number of arguments parsed.  Expects left paren
 * to be already eaten, and eats the right paren before returning.
 */
DUK_LOCAL duk_int_t duk__parse_arguments(duk_compiler_ctx *comp_ctx, duk_ivalue *res) {
	duk_int_t nargs = 0;
	duk_regconst_t reg_temp;

	/* Note: expect that caller has already eaten the left paren */

	DUK_DDD(DUK_DDDPRINT("start parsing arguments, prev_token.t=%ld, curr_token.t=%ld",
	                     (long) comp_ctx->prev_token.t, (long) comp_ctx->curr_token.t));

	for (;;) {
		if (comp_ctx->curr_token.t == DUK_TOK_RPAREN) {
			break;
		}
		if (nargs > 0) {
			duk__advance_expect(comp_ctx, DUK_TOK_COMMA);
		}

		/* We want the argument expression value to go to "next temp"
		 * without additional moves.  That should almost always be the
		 * case, but we double check after expression parsing.
		 *
		 * This is not the cleanest possible approach.
		 */

		reg_temp = DUK__ALLOCTEMP(comp_ctx);  /* bump up "allocated" reg count, just in case */
		DUK__SETTEMP(comp_ctx, reg_temp);

		/* binding power must be high enough to NOT allow comma expressions directly */
		duk__expr_toforcedreg(comp_ctx, res, DUK__BP_COMMA /*rbp_flags*/, reg_temp);  /* always allow 'in', coerce to 'tr' just in case */

		DUK__SETTEMP(comp_ctx, reg_temp + 1);
		nargs++;

		DUK_DDD(DUK_DDDPRINT("argument #%ld written into reg %ld", (long) nargs, (long) reg_temp));
	}

	/* eat the right paren */
	duk__advance_expect(comp_ctx, DUK_TOK_RPAREN);  /* RegExp mode does not matter. */

	DUK_DDD(DUK_DDDPRINT("end parsing arguments"));

	return nargs;
}

DUK_LOCAL duk_bool_t duk__expr_is_empty(duk_compiler_ctx *comp_ctx) {
	/* empty expressions can be detected conveniently with nud/led counts */
	return (comp_ctx->curr_func.nud_count == 0) &&
	       (comp_ctx->curr_func.led_count == 0);
}

DUK_LOCAL void duk__expr_nud(duk_compiler_ctx *comp_ctx, duk_ivalue *res) {
	duk_hthread *thr = comp_ctx->thr;
	duk_token *tk;
	duk_regconst_t temp_at_entry;
	duk_small_uint_t tok;
	duk_uint32_t args;  /* temp variable to pass constants and flags to shared code */

	/*
	 *  ctx->prev_token     token to process with duk__expr_nud()
	 *  ctx->curr_token     updated by caller
	 *
	 *  Note: the token in the switch below has already been eaten.
	 */

	temp_at_entry = DUK__GETTEMP(comp_ctx);

	comp_ctx->curr_func.nud_count++;

	tk = &comp_ctx->prev_token;
	tok = tk->t;
	res->t = DUK_IVAL_NONE;

	DUK_DDD(DUK_DDDPRINT("duk__expr_nud(), prev_token.t=%ld, allow_in=%ld, paren_level=%ld",
	                     (long) tk->t, (long) comp_ctx->curr_func.allow_in, (long) comp_ctx->curr_func.paren_level));

	switch (tok) {

	/* PRIMARY EXPRESSIONS */

	case DUK_TOK_THIS: {
		duk_regconst_t reg_temp;
		reg_temp = DUK__ALLOCTEMP(comp_ctx);
		duk__emit_bc(comp_ctx,
		             DUK_OP_LDTHIS,
		             reg_temp);
		duk__ivalue_regconst(res, reg_temp);
		return;
	}
	case DUK_TOK_IDENTIFIER: {
		duk__ivalue_var_hstring(comp_ctx, res, tk->str1);
		return;
	}
	case DUK_TOK_NULL: {
		duk_push_null(thr);
		goto plain_value;
	}
	case DUK_TOK_TRUE: {
		duk_push_true(thr);
		goto plain_value;
	}
	case DUK_TOK_FALSE: {
		duk_push_false(thr);
		goto plain_value;
	}
	case DUK_TOK_NUMBER: {
		duk_push_number(thr, tk->num);
		goto plain_value;
	}
	case DUK_TOK_STRING: {
		DUK_ASSERT(tk->str1 != NULL);
		duk_push_hstring(thr, tk->str1);
		goto plain_value;
	}
	case DUK_TOK_REGEXP: {
#if defined(DUK_USE_REGEXP_SUPPORT)
		duk_regconst_t reg_temp;
		duk_regconst_t rc_re_bytecode;  /* const */
		duk_regconst_t rc_re_source;    /* const */

		DUK_ASSERT(tk->str1 != NULL);
		DUK_ASSERT(tk->str2 != NULL);

		DUK_DDD(DUK_DDDPRINT("emitting regexp op, str1=%!O, str2=%!O",
		                     (duk_heaphdr *) tk->str1,
		                     (duk_heaphdr *) tk->str2));

		reg_temp = DUK__ALLOCTEMP(comp_ctx);
		duk_push_hstring(thr, tk->str1);
		duk_push_hstring(thr, tk->str2);

		/* [ ... pattern flags ] */

		duk_regexp_compile(thr);

		/* [ ... escaped_source bytecode ] */

		rc_re_bytecode = duk__getconst(comp_ctx);
		rc_re_source = duk__getconst(comp_ctx);

		duk__emit_a_b_c(comp_ctx,
		                DUK_OP_REGEXP | DUK__EMIT_FLAG_BC_REGCONST,
		                reg_temp /*a*/,
		                rc_re_bytecode /*b*/,
		                rc_re_source /*c*/);

		duk__ivalue_regconst(res, reg_temp);
		return;
#else  /* DUK_USE_REGEXP_SUPPORT */
		goto syntax_error;
#endif  /* DUK_USE_REGEXP_SUPPORT */
	}
	case DUK_TOK_LBRACKET: {
		DUK_DDD(DUK_DDDPRINT("parsing array literal"));
		duk__nud_array_literal(comp_ctx, res);
		return;
	}
	case DUK_TOK_LCURLY: {
		DUK_DDD(DUK_DDDPRINT("parsing object literal"));
		duk__nud_object_literal(comp_ctx, res);
		return;
	}
	case DUK_TOK_LPAREN: {
		duk_bool_t prev_allow_in;

		comp_ctx->curr_func.paren_level++;
		prev_allow_in = comp_ctx->curr_func.allow_in;
		comp_ctx->curr_func.allow_in = 1; /* reset 'allow_in' for parenthesized expression */

		duk__expr(comp_ctx, res, DUK__BP_FOR_EXPR /*rbp_flags*/);  /* Expression, terminates at a ')' */

		duk__advance_expect(comp_ctx, DUK_TOK_RPAREN);  /* No RegExp after parenthesized expression. */
		comp_ctx->curr_func.allow_in = prev_allow_in;
		comp_ctx->curr_func.paren_level--;
		return;
	}

	/* MEMBER/NEW/CALL EXPRESSIONS */

	case DUK_TOK_NEW: {
		/*
		 *  Parsing an expression starting with 'new' is tricky because
		 *  there are multiple possible productions deriving from
		 *  LeftHandSideExpression which begin with 'new'.
		 *
		 *  We currently resort to one-token lookahead to distinguish the
		 *  cases.  Hopefully this is correct.  The binding power must be
		 *  such that parsing ends at an LPAREN (CallExpression) but not at
		 *  a PERIOD or LBRACKET (MemberExpression).
		 *
		 *  See doc/compiler.rst for discussion on the parsing approach,
		 *  and testcases/test-dev-new.js for a bunch of documented tests.
		 */

		duk_regconst_t reg_target;
		duk_int_t nargs;

		DUK_DDD(DUK_DDDPRINT("begin parsing new expression"));

		reg_target = DUK__ALLOCTEMPS(comp_ctx, 2);

#if defined(DUK_USE_ES6)
		if (comp_ctx->curr_token.t == DUK_TOK_PERIOD) {
			/* new.target */
			DUK_DDD(DUK_DDDPRINT("new.target"));
			duk__advance(comp_ctx);
			if (comp_ctx->curr_token.t_nores != DUK_TOK_IDENTIFIER ||
			    !duk_hstring_equals_ascii_cstring(comp_ctx->curr_token.str1, "target")) {
				goto syntax_error_newtarget;
			}
			if (comp_ctx->curr_func.is_global) {
				goto syntax_error_newtarget;
			}
			duk__advance(comp_ctx);
			duk__emit_bc(comp_ctx,
			             DUK_OP_NEWTARGET,
			             reg_target);
			duk__ivalue_regconst(res, reg_target);
			return;
		}
#endif  /* DUK_USE_ES6 */

		duk__expr_toforcedreg(comp_ctx, res, DUK__BP_CALL /*rbp_flags*/, reg_target /*forced_reg*/);
		duk__emit_bc(comp_ctx, DUK_OP_NEWOBJ, reg_target + 1);  /* default instance */
		DUK__SETTEMP(comp_ctx, reg_target + 2);

		/* XXX: 'new obj.noSuch()' doesn't use GETPROPC now which
		 * makes the error message worse than for obj.noSuch().
		 */

		if (comp_ctx->curr_token.t == DUK_TOK_LPAREN) {
			/* 'new' MemberExpression Arguments */
			DUK_DDD(DUK_DDDPRINT("new expression has argument list"));
			duk__advance(comp_ctx);
			nargs = duk__parse_arguments(comp_ctx, res);  /* parse args starting from "next temp", reg_target + 1 */
			/* right paren eaten */
		} else {
			/* 'new' MemberExpression */
			DUK_DDD(DUK_DDDPRINT("new expression has no argument list"));
			nargs = 0;
		}

		duk__emit_a_bc(comp_ctx,
		              DUK_OP_CALL0 | DUK_BC_CALL_FLAG_CONSTRUCT,
		              nargs /*num_args*/,
		              reg_target /*target*/);

		DUK_DDD(DUK_DDDPRINT("end parsing new expression"));

		duk__ivalue_regconst(res, reg_target);
		return;
	}

	/* FUNCTION EXPRESSIONS */

	case DUK_TOK_FUNCTION: {
		/* Function expression.  Note that any statement beginning with 'function'
		 * is handled by the statement parser as a function declaration, or a
		 * non-standard function expression/statement (or a SyntaxError).  We only
		 * handle actual function expressions (occurring inside an expression) here.
		 *
		 * O(depth^2) parse count for inner functions is handled by recording a
		 * lexer offset on the first compilation pass, so that the function can
		 * be efficiently skipped on the second pass.  This is encapsulated into
		 * duk__parse_func_like_fnum().
		 */

		duk_regconst_t reg_temp;
		duk_int_t fnum;

		reg_temp = DUK__ALLOCTEMP(comp_ctx);

		/* curr_token follows 'function' */
		fnum = duk__parse_func_like_fnum(comp_ctx, 0 /*flags*/);
		DUK_DDD(DUK_DDDPRINT("parsed inner function -> fnum %ld", (long) fnum));

		duk__emit_a_bc(comp_ctx,
		               DUK_OP_CLOSURE,
		               reg_temp /*a*/,
		               (duk_regconst_t) fnum /*bc*/);

		duk__ivalue_regconst(res, reg_temp);
		return;
	}

	/* UNARY EXPRESSIONS */

	case DUK_TOK_DELETE: {
		/* Delete semantics are a bit tricky.  The description in E5 specification
		 * is kind of confusing, because it distinguishes between resolvability of
		 * a reference (which is only known at runtime) seemingly at compile time
		 * (= SyntaxError throwing).
		 */
		duk__expr(comp_ctx, res, DUK__BP_MULTIPLICATIVE /*rbp_flags*/);  /* UnaryExpression */
		if (res->t == DUK_IVAL_VAR) {
			/* not allowed in strict mode, regardless of whether resolves;
			 * in non-strict mode DELVAR handles both non-resolving and
			 * resolving cases (the specification description is a bit confusing).
			 */

			duk_regconst_t reg_temp;
			duk_regconst_t reg_varbind;
			duk_regconst_t rc_varname;

			if (comp_ctx->curr_func.is_strict) {
				DUK_ERROR_SYNTAX(thr, DUK_STR_CANNOT_DELETE_IDENTIFIER);
				DUK_WO_NORETURN(return;);
			}

			DUK__SETTEMP(comp_ctx, temp_at_entry);
			reg_temp = DUK__ALLOCTEMP(comp_ctx);

			duk_dup(thr, res->x1.valstack_idx);
			if (duk__lookup_lhs(comp_ctx, &reg_varbind, &rc_varname)) {
				/* register bound variables are non-configurable -> always false */
				duk__emit_bc(comp_ctx,
				             DUK_OP_LDFALSE,
				             reg_temp);
			} else {
				duk_dup(thr, res->x1.valstack_idx);
				rc_varname = duk__getconst(comp_ctx);
				duk__emit_a_bc(comp_ctx,
				               DUK_OP_DELVAR,
				               reg_temp,
				               rc_varname);
			}
			duk__ivalue_regconst(res, reg_temp);
		} else if (res->t == DUK_IVAL_PROP) {
			duk_regconst_t reg_temp;
			duk_regconst_t reg_obj;
			duk_regconst_t rc_key;

			DUK__SETTEMP(comp_ctx, temp_at_entry);
			reg_temp = DUK__ALLOCTEMP(comp_ctx);
			reg_obj = duk__ispec_toregconst_raw(comp_ctx, &res->x1, -1 /*forced_reg*/, 0 /*flags*/);  /* don't allow const */
			rc_key = duk__ispec_toregconst_raw(comp_ctx, &res->x2, -1 /*forced_reg*/, DUK__IVAL_FLAG_ALLOW_CONST /*flags*/);
			duk__emit_a_b_c(comp_ctx,
			                DUK_OP_DELPROP | DUK__EMIT_FLAG_BC_REGCONST,
			                reg_temp,
			                reg_obj,
			                rc_key);

			duk__ivalue_regconst(res, reg_temp);
		} else {
			/* non-Reference deletion is always 'true', even in strict mode */
			duk_push_true(thr);
			goto plain_value;
		}
		return;
	}
	case DUK_TOK_VOID: {
		duk__expr_toplain_ignore(comp_ctx, res, DUK__BP_MULTIPLICATIVE /*rbp_flags*/);  /* UnaryExpression */
		duk_push_undefined(thr);
		goto plain_value;
	}
	case DUK_TOK_TYPEOF: {
		/* 'typeof' must handle unresolvable references without throwing
		 * a ReferenceError (E5 Section 11.4.3).  Register mapped values
		 * will never be unresolvable so special handling is only required
		 * when an identifier is a "slow path" one.
		 */
		duk__expr(comp_ctx, res, DUK__BP_MULTIPLICATIVE /*rbp_flags*/);  /* UnaryExpression */

		if (res->t == DUK_IVAL_VAR) {
			duk_regconst_t reg_varbind;
			duk_regconst_t rc_varname;
			duk_regconst_t reg_temp;

			duk_dup(thr, res->x1.valstack_idx);
			if (!duk__lookup_lhs(comp_ctx, &reg_varbind, &rc_varname)) {
				DUK_DDD(DUK_DDDPRINT("typeof for an identifier name which could not be resolved "
				                     "at compile time, need to use special run-time handling"));
				reg_temp = DUK__ALLOCTEMP(comp_ctx);
				duk__emit_a_bc(comp_ctx,
				               DUK_OP_TYPEOFID,
				               reg_temp,
				               rc_varname);
				duk__ivalue_regconst(res, reg_temp);
				return;
			}
		}

		args = DUK_OP_TYPEOF;
		goto unary;
	}
	case DUK_TOK_INCREMENT: {
		args = (DUK_OP_PREINCP << 8) + DUK_OP_PREINCR;
		goto preincdec;
	}
	case DUK_TOK_DECREMENT: {
		args = (DUK_OP_PREDECP << 8) + DUK_OP_PREDECR;
		goto preincdec;
	}
	case DUK_TOK_ADD: {
		/* unary plus */
		duk__expr(comp_ctx, res, DUK__BP_MULTIPLICATIVE /*rbp_flags*/);  /* UnaryExpression */
		if (res->t == DUK_IVAL_PLAIN && res->x1.t == DUK_ISPEC_VALUE &&
		    duk_is_number(thr, res->x1.valstack_idx)) {
			/* unary plus of a number is identity */
			return;
		}
		args = DUK_OP_UNP;
		goto unary;
	}
	case DUK_TOK_SUB: {
		/* unary minus */
		duk__expr(comp_ctx, res, DUK__BP_MULTIPLICATIVE /*rbp_flags*/);  /* UnaryExpression */
		if (res->t == DUK_IVAL_PLAIN && res->x1.t == DUK_ISPEC_VALUE &&
		    duk_is_number(thr, res->x1.valstack_idx)) {
			/* this optimization is important to handle negative literals
			 * (which are not directly provided by the lexical grammar)
			 */
			duk_tval *tv_num;
			duk_double_union du;

			tv_num = DUK_GET_TVAL_POSIDX(thr, res->x1.valstack_idx);
			DUK_ASSERT(tv_num != NULL);
			DUK_ASSERT(DUK_TVAL_IS_NUMBER(tv_num));
			du.d = DUK_TVAL_GET_NUMBER(tv_num);
			du.d = -du.d;
			DUK_DBLUNION_NORMALIZE_NAN_CHECK(&du);
			DUK_TVAL_SET_NUMBER(tv_num, du.d);
			return;
		}
		args = DUK_OP_UNM;
		goto unary;
	}
	case DUK_TOK_BNOT: {
		duk__expr(comp_ctx, res, DUK__BP_MULTIPLICATIVE /*rbp_flags*/);  /* UnaryExpression */
		args = DUK_OP_BNOT;
		goto unary;
	}
	case DUK_TOK_LNOT: {
		duk__expr(comp_ctx, res, DUK__BP_MULTIPLICATIVE /*rbp_flags*/);  /* UnaryExpression */
		if (res->t == DUK_IVAL_PLAIN && res->x1.t == DUK_ISPEC_VALUE) {
			/* Very minimal inlining to handle common idioms '!0' and '!1',
			 * and also boolean arguments like '!false' and '!true'.
			 */
			duk_tval *tv_val;

			tv_val = DUK_GET_TVAL_POSIDX(thr, res->x1.valstack_idx);
			DUK_ASSERT(tv_val != NULL);
			if (DUK_TVAL_IS_NUMBER(tv_val)) {
				duk_double_t d;
				d = DUK_TVAL_GET_NUMBER(tv_val);
				if (d == 0.0) {
					/* Matches both +0 and -0 on purpose. */
					DUK_DDD(DUK_DDDPRINT("inlined lnot: !0 -> true"));
					DUK_TVAL_SET_BOOLEAN_TRUE(tv_val);
					return;
				} else if (d == 1.0) {
					DUK_DDD(DUK_DDDPRINT("inlined lnot: !1 -> false"));
					DUK_TVAL_SET_BOOLEAN_FALSE(tv_val);
					return;
				}
			} else if (DUK_TVAL_IS_BOOLEAN(tv_val)) {
				duk_small_uint_t v;
				v = DUK_TVAL_GET_BOOLEAN(tv_val);
				DUK_DDD(DUK_DDDPRINT("inlined lnot boolean: %ld", (long) v));
				DUK_ASSERT(v == 0 || v == 1);
				DUK_TVAL_SET_BOOLEAN(tv_val, v ^ 0x01);
				return;
			}
		}
		args = DUK_OP_LNOT;
		goto unary;
	}

	}  /* end switch */

	DUK_ERROR_SYNTAX(thr, DUK_STR_PARSE_ERROR);
	DUK_WO_NORETURN(return;);

 unary:
	{
		/* Unary opcodes use just the 'BC' register source because it
		 * matches current shuffle limits, and maps cleanly to 16 high
		 * bits of the opcode.
		 */

		duk_regconst_t reg_src, reg_res;

		reg_src = duk__ivalue_toregconst_raw(comp_ctx, res, -1 /*forced_reg*/, 0 /*flags*/);
		if (DUK__ISREG_TEMP(comp_ctx, reg_src)) {
			reg_res = reg_src;
		} else {
			reg_res = DUK__ALLOCTEMP(comp_ctx);
		}
		duk__emit_a_bc(comp_ctx,
		             args,
		             reg_res,
		             reg_src);
		duk__ivalue_regconst(res, reg_res);
		return;
	}

 preincdec:
	{
		/* preincrement and predecrement */
		duk_regconst_t reg_res;
		duk_small_uint_t args_op1 = args & 0xff;  /* DUK_OP_PREINCR/DUK_OP_PREDECR */
		duk_small_uint_t args_op2 = args >> 8;    /* DUK_OP_PREINCP_RR/DUK_OP_PREDECP_RR */

		/* Specific assumptions for opcode numbering. */
		DUK_ASSERT(DUK_OP_PREINCR + 4 == DUK_OP_PREINCV);
		DUK_ASSERT(DUK_OP_PREDECR + 4 == DUK_OP_PREDECV);

		reg_res = DUK__ALLOCTEMP(comp_ctx);

		duk__expr(comp_ctx, res, DUK__BP_MULTIPLICATIVE /*rbp_flags*/);  /* UnaryExpression */
		if (res->t == DUK_IVAL_VAR) {
			duk_hstring *h_varname;
			duk_regconst_t reg_varbind;
			duk_regconst_t rc_varname;

			h_varname = duk_known_hstring(thr, res->x1.valstack_idx);

			if (duk__hstring_is_eval_or_arguments_in_strict_mode(comp_ctx, h_varname)) {
				goto syntax_error;
			}

			duk_dup(thr, res->x1.valstack_idx);
			if (duk__lookup_lhs(comp_ctx, &reg_varbind, &rc_varname)) {
				duk__emit_a_bc(comp_ctx,
				               args_op1,  /* e.g. DUK_OP_PREINCR */
				               reg_res,
				               reg_varbind);
			} else {
				duk__emit_a_bc(comp_ctx,
				                args_op1 + 4,  /* e.g. DUK_OP_PREINCV */
				                reg_res,
				                rc_varname);
			}

			DUK_DDD(DUK_DDDPRINT("preincdec to '%!O' -> reg_varbind=%ld, rc_varname=%ld",
			                     (duk_heaphdr *) h_varname, (long) reg_varbind, (long) rc_varname));
		} else if (res->t == DUK_IVAL_PROP) {
			duk_regconst_t reg_obj;  /* allocate to reg only (not const) */
			duk_regconst_t rc_key;
			reg_obj = duk__ispec_toregconst_raw(comp_ctx, &res->x1, -1 /*forced_reg*/, 0 /*flags*/);  /* don't allow const */
			rc_key = duk__ispec_toregconst_raw(comp_ctx, &res->x2, -1 /*forced_reg*/, DUK__IVAL_FLAG_ALLOW_CONST /*flags*/);
			duk__emit_a_b_c(comp_ctx,
			                args_op2 | DUK__EMIT_FLAG_BC_REGCONST,  /* e.g. DUK_OP_PREINCP */
			                reg_res,
			                reg_obj,
			                rc_key);
		} else {
			/* Technically return value is not needed because INVLHS will
			 * unconditially throw a ReferenceError.  Coercion is necessary
			 * for proper semantics (consider ToNumber() called for an object).
			 * Use DUK_OP_UNP with a dummy register to get ToNumber().
			 */

			duk__ivalue_toforcedreg(comp_ctx, res, reg_res);
			duk__emit_bc(comp_ctx,
			             DUK_OP_UNP,
			             reg_res);  /* for side effects, result ignored */
			duk__emit_op_only(comp_ctx,
			                  DUK_OP_INVLHS);
		}
		DUK__SETTEMP(comp_ctx, reg_res + 1);
		duk__ivalue_regconst(res, reg_res);
		return;
	}

 plain_value:
	{
		/* Stack top contains plain value */
		duk__ivalue_plain_fromstack(comp_ctx, res);
		return;
	}

#if defined(DUK_USE_ES6)
 syntax_error_newtarget:
	DUK_ERROR_SYNTAX(thr, DUK_STR_INVALID_NEWTARGET);
	DUK_WO_NORETURN(return;);
#endif

 syntax_error:
	DUK_ERROR_SYNTAX(thr, DUK_STR_INVALID_EXPRESSION);
	DUK_WO_NORETURN(return;);
}

/* XXX: add flag to indicate whether caller cares about return value; this
 * affects e.g. handling of assignment expressions.  This change needs API
 * changes elsewhere too.
 */
DUK_LOCAL void duk__expr_led(duk_compiler_ctx *comp_ctx, duk_ivalue *left, duk_ivalue *res) {
	duk_hthread *thr = comp_ctx->thr;
	duk_token *tk;
	duk_small_uint_t tok;
	duk_uint32_t args;  /* temp variable to pass constants and flags to shared code */

	/*
	 *  ctx->prev_token     token to process with duk__expr_led()
	 *  ctx->curr_token     updated by caller
	 */

	comp_ctx->curr_func.led_count++;

	/* The token in the switch has already been eaten here */
	tk = &comp_ctx->prev_token;
	tok = tk->t;

	DUK_DDD(DUK_DDDPRINT("duk__expr_led(), prev_token.t=%ld, allow_in=%ld, paren_level=%ld",
	                     (long) tk->t, (long) comp_ctx->curr_func.allow_in, (long) comp_ctx->curr_func.paren_level));

	/* XXX: default priority for infix operators is duk__expr_lbp(tok) -> get it here? */

	switch (tok) {

	/* PRIMARY EXPRESSIONS */

	case DUK_TOK_PERIOD: {
		/* Property access expressions are critical for correct LHS ordering,
		 * see comments in duk__expr()!
		 *
		 * A conservative approach would be to use duk__ivalue_totempconst()
		 * for 'left'.  However, allowing a reg-bound variable seems safe here
		 * and is nice because "foo.bar" is a common expression.  If the ivalue
		 * is used in an expression a GETPROP will occur before any changes to
		 * the base value can occur.  If the ivalue is used as an assignment
		 * LHS, the assignment code will ensure the base value is safe from
		 * RHS mutation.
		 */

		/* XXX: This now coerces an identifier into a GETVAR to a temp, which
		 * causes an extra LDREG in call setup.  It's sufficient to coerce to a
		 * unary ivalue?
		 */
		duk__ivalue_toplain(comp_ctx, left);

		/* NB: must accept reserved words as property name */
		if (comp_ctx->curr_token.t_nores != DUK_TOK_IDENTIFIER) {
			DUK_ERROR_SYNTAX(thr, DUK_STR_EXPECTED_IDENTIFIER);
			DUK_WO_NORETURN(return;);
		}

		res->t = DUK_IVAL_PROP;
		duk__copy_ispec(comp_ctx, &left->x1, &res->x1);  /* left.x1 -> res.x1 */
		DUK_ASSERT(comp_ctx->curr_token.str1 != NULL);
		duk_push_hstring(thr, comp_ctx->curr_token.str1);
		duk_replace(thr, res->x2.valstack_idx);
		res->x2.t = DUK_ISPEC_VALUE;

		/* special RegExp literal handling after IdentifierName */
		comp_ctx->curr_func.reject_regexp_in_adv = 1;

		duk__advance(comp_ctx);
		return;
	}
	case DUK_TOK_LBRACKET: {
		/* Property access expressions are critical for correct LHS ordering,
		 * see comments in duk__expr()!
		 */

		/* XXX: optimize temp reg use */
		/* XXX: similar coercion issue as in DUK_TOK_PERIOD */
		/* XXX: coerce to regs? it might be better for enumeration use, where the
		 * same PROP ivalue is used multiple times.  Or perhaps coerce PROP further
		 * there?
		 */
		/* XXX: for simple cases like x['y'] an unnecessary LDREG is
		 * emitted for the base value; could avoid it if we knew that
		 * the key expression is safe (e.g. just a single literal).
		 */

		/* The 'left' value must not be a register bound variable
		 * because it may be mutated during the rest of the expression
		 * and E5.1 Section 11.2.1 specifies the order of evaluation
		 * so that the base value is evaluated first.
		 * See: test-bug-nested-prop-mutate.js.
		 */
		duk__ivalue_totempconst(comp_ctx, left);
		duk__expr_toplain(comp_ctx, res, DUK__BP_FOR_EXPR /*rbp_flags*/);  /* Expression, ']' terminates */
		duk__advance_expect(comp_ctx, DUK_TOK_RBRACKET);

		res->t = DUK_IVAL_PROP;
		duk__copy_ispec(comp_ctx, &res->x1, &res->x2);   /* res.x1 -> res.x2 */
		duk__copy_ispec(comp_ctx, &left->x1, &res->x1);  /* left.x1 -> res.x1 */
		return;
	}
	case DUK_TOK_LPAREN: {
		/* function call */
		duk_regconst_t reg_cs = DUK__ALLOCTEMPS(comp_ctx, 2);
		duk_int_t nargs;
		duk_small_uint_t call_op = DUK_OP_CALL0;

		/* XXX: attempt to get the call result to "next temp" whenever
		 * possible to avoid unnecessary register shuffles.
		 */

		/*
		 *  Setup call: target and 'this' binding.  Three cases:
		 *
		 *    1. Identifier base (e.g. "foo()")
		 *    2. Property base (e.g. "foo.bar()")
		 *    3. Register base (e.g. "foo()()"; i.e. when a return value is a function)
		 */

		if (left->t == DUK_IVAL_VAR) {
			duk_hstring *h_varname;
			duk_regconst_t reg_varbind;
			duk_regconst_t rc_varname;

			DUK_DDD(DUK_DDDPRINT("function call with identifier base"));

			h_varname = duk_known_hstring(thr, left->x1.valstack_idx);
			if (h_varname == DUK_HTHREAD_STRING_EVAL(thr)) {
				/* Potential direct eval call detected, flag the CALL
				 * so that a run-time "direct eval" check is made and
				 * special behavior may be triggered.  Note that this
				 * does not prevent 'eval' from being register bound.
				 */
				DUK_DDD(DUK_DDDPRINT("function call with identifier 'eval' "
				                     "-> using EVALCALL, marking function "
				                     "as may_direct_eval"));
				call_op |= DUK_BC_CALL_FLAG_CALLED_AS_EVAL;
				comp_ctx->curr_func.may_direct_eval = 1;
			}

			duk_dup(thr, left->x1.valstack_idx);
			if (duk__lookup_lhs(comp_ctx, &reg_varbind, &rc_varname)) {
				duk__emit_a_bc(comp_ctx,
				              DUK_OP_CSREG | DUK__EMIT_FLAG_A_IS_SOURCE,
				              reg_varbind,
				              reg_cs + 0);
			} else {
				/* XXX: expand target register or constant field to
				 * reduce shuffling.
				 */
				DUK_ASSERT(DUK__ISCONST(rc_varname));
				duk__emit_a_b(comp_ctx,
				              DUK_OP_CSVAR | DUK__EMIT_FLAG_BC_REGCONST,
				              reg_cs + 0,
				              rc_varname);
			}
		} else if (left->t == DUK_IVAL_PROP) {
			/* Call through a property lookup, E5 Section 11.2.3, step 6.a.i,
			 * E5 Section 10.4.3.  There used to be a separate CSPROP opcode
			 * but a typical call setup took 3 opcodes (e.g. LDREG, LDCONST,
			 * CSPROP) and the same can be achieved with ordinary loads.
			 */
#if defined(DUK_USE_VERBOSE_ERRORS)
			duk_regconst_t reg_key;
#endif

			DUK_DDD(DUK_DDDPRINT("function call with property base"));

			/* XXX: For Math.sin() this generates: LDCONST + LDREG +
			 * GETPROPC + call.  The LDREG is unnecessary because LDCONST
			 * could be loaded directly into reg_cs + 1.  This doesn't
			 * happen now because a variable cannot be in left->x1 of a
			 * DUK_IVAL_PROP.  We could notice that left->x1 is a temp
			 * and reuse, but it would still be in the wrong position
			 * (reg_cs + 0 rather than reg_cs + 1).
			 */
			duk__ispec_toforcedreg(comp_ctx, &left->x1, reg_cs + 1);  /* base */
#if defined(DUK_USE_VERBOSE_ERRORS)
			reg_key = duk__ispec_toregconst_raw(comp_ctx, &left->x2, -1, DUK__IVAL_FLAG_ALLOW_CONST /*flags*/);
			duk__emit_a_b_c(comp_ctx,
			                DUK_OP_GETPROPC | DUK__EMIT_FLAG_BC_REGCONST,
			                reg_cs + 0,
			                reg_cs + 1,
			                reg_key);
#else
			duk__ivalue_toforcedreg(comp_ctx, left, reg_cs + 0);  /* base[key] */
#endif
		} else {
			DUK_DDD(DUK_DDDPRINT("function call with register base"));

			duk__ivalue_toforcedreg(comp_ctx, left, reg_cs + 0);
#if 0
			duk__emit_a_bc(comp_ctx,
			               DUK_OP_CSREG | DUK__EMIT_FLAG_A_IS_SOURCE,
			               reg_cs + 0,
			               reg_cs + 0);  /* in-place setup */
#endif
			/* Because of in-place setup, REGCS is equivalent to
			 * just this LDUNDEF.
			 */
			duk__emit_bc(comp_ctx, DUK_OP_LDUNDEF, reg_cs + 1);
		}

		DUK__SETTEMP(comp_ctx, reg_cs + 2);
		nargs = duk__parse_arguments(comp_ctx, res);  /* parse args starting from "next temp" */

		/* Tailcalls are handled by back-patching the already emitted opcode
		 * later in return statement parser.
		 */

		duk__emit_a_bc(comp_ctx,
		               call_op,
		               (duk_regconst_t) nargs /*numargs*/,
		               reg_cs /*basereg*/);
		DUK__SETTEMP(comp_ctx, reg_cs + 1);    /* result in csreg */

		duk__ivalue_regconst(res, reg_cs);
		return;
	}

	/* POSTFIX EXPRESSION */

	case DUK_TOK_INCREMENT: {
		args = (DUK_OP_POSTINCP_RR << 16) + (DUK_OP_POSTINCR << 8) + 0;
		goto postincdec;
	}
	case DUK_TOK_DECREMENT: {
		args = (DUK_OP_POSTDECP_RR << 16) + (DUK_OP_POSTDECR << 8) + 0;
		goto postincdec;
	}

	/* EXPONENTIATION EXPRESSION */

#if defined(DUK_USE_ES7_EXP_OPERATOR)
	case DUK_TOK_EXP: {
		args = (DUK_OP_EXP << 8) + DUK__BP_EXPONENTIATION - 1;  /* UnaryExpression */
		goto binary;
	}
#endif

	/* MULTIPLICATIVE EXPRESSION */

	case DUK_TOK_MUL: {
		args = (DUK_OP_MUL << 8) + DUK__BP_MULTIPLICATIVE;  /* ExponentiationExpression */
		goto binary;
	}
	case DUK_TOK_DIV: {
		args = (DUK_OP_DIV << 8) + DUK__BP_MULTIPLICATIVE;  /* ExponentiationExpression */
		goto binary;
	}
	case DUK_TOK_MOD: {
		args = (DUK_OP_MOD << 8) + DUK__BP_MULTIPLICATIVE;  /* ExponentiationExpression */
		goto binary;
	}

	/* ADDITIVE EXPRESSION */

	case DUK_TOK_ADD: {
		args = (DUK_OP_ADD << 8) + DUK__BP_ADDITIVE;  /* MultiplicativeExpression */
		goto binary;
	}
	case DUK_TOK_SUB: {
		args = (DUK_OP_SUB << 8) + DUK__BP_ADDITIVE;  /* MultiplicativeExpression */
		goto binary;
	}

	/* SHIFT EXPRESSION */

	case DUK_TOK_ALSHIFT: {
		/* << */
		args = (DUK_OP_BASL << 8) + DUK__BP_SHIFT;
		goto binary;
	}
	case DUK_TOK_ARSHIFT: {
		/* >> */
		args = (DUK_OP_BASR << 8) + DUK__BP_SHIFT;
		goto binary;
	}
	case DUK_TOK_RSHIFT: {
		/* >>> */
		args = (DUK_OP_BLSR << 8) + DUK__BP_SHIFT;
		goto binary;
	}

	/* RELATIONAL EXPRESSION */

	case DUK_TOK_LT: {
		/* < */
		args = (DUK_OP_LT << 8) + DUK__BP_RELATIONAL;
		goto binary;
	}
	case DUK_TOK_GT: {
		args = (DUK_OP_GT << 8) + DUK__BP_RELATIONAL;
		goto binary;
	}
	case DUK_TOK_LE: {
		args = (DUK_OP_LE << 8) + DUK__BP_RELATIONAL;
		goto binary;
	}
	case DUK_TOK_GE: {
		args = (DUK_OP_GE << 8) + DUK__BP_RELATIONAL;
		goto binary;
	}
	case DUK_TOK_INSTANCEOF: {
		args = (DUK_OP_INSTOF << 8) + DUK__BP_RELATIONAL;
		goto binary;
	}
	case DUK_TOK_IN: {
		args = (DUK_OP_IN << 8) + DUK__BP_RELATIONAL;
		goto binary;
	}

	/* EQUALITY EXPRESSION */

	case DUK_TOK_EQ: {
		args = (DUK_OP_EQ << 8) + DUK__BP_EQUALITY;
		goto binary;
	}
	case DUK_TOK_NEQ: {
		args = (DUK_OP_NEQ << 8) + DUK__BP_EQUALITY;
		goto binary;
	}
	case DUK_TOK_SEQ: {
		args = (DUK_OP_SEQ << 8) + DUK__BP_EQUALITY;
		goto binary;
	}
	case DUK_TOK_SNEQ: {
		args = (DUK_OP_SNEQ << 8) + DUK__BP_EQUALITY;
		goto binary;
	}

	/* BITWISE EXPRESSIONS */

	case DUK_TOK_BAND: {
		args = (DUK_OP_BAND << 8) + DUK__BP_BAND;
		goto binary;
	}
	case DUK_TOK_BXOR: {
		args = (DUK_OP_BXOR << 8) + DUK__BP_BXOR;
		goto binary;
	}
	case DUK_TOK_BOR: {
		args = (DUK_OP_BOR << 8) + DUK__BP_BOR;
		goto binary;
	}

	/* LOGICAL EXPRESSIONS */

	case DUK_TOK_LAND: {
		/* syntactically left-associative but parsed as right-associative */
		args = (1 << 8) + DUK__BP_LAND - 1;
		goto binary_logical;
	}
	case DUK_TOK_LOR: {
		/* syntactically left-associative but parsed as right-associative */
		args = (0 << 8) + DUK__BP_LOR - 1;
		goto binary_logical;
	}

	/* CONDITIONAL EXPRESSION */

	case DUK_TOK_QUESTION: {
		/* XXX: common reg allocation need is to reuse a sub-expression's temp reg,
		 * but only if it really is a temp.  Nothing fancy here now.
		 */
		duk_regconst_t reg_temp;
		duk_int_t pc_jump1;
		duk_int_t pc_jump2;

		reg_temp = DUK__ALLOCTEMP(comp_ctx);
		duk__ivalue_toforcedreg(comp_ctx, left, reg_temp);
		duk__emit_if_true_skip(comp_ctx, reg_temp);
		pc_jump1 = duk__emit_jump_empty(comp_ctx);  /* jump to false */
		duk__expr_toforcedreg(comp_ctx, res, DUK__BP_COMMA /*rbp_flags*/, reg_temp /*forced_reg*/);  /* AssignmentExpression */
		duk__advance_expect(comp_ctx, DUK_TOK_COLON);
		pc_jump2 = duk__emit_jump_empty(comp_ctx);  /* jump to end */
		duk__patch_jump_here(comp_ctx, pc_jump1);
		duk__expr_toforcedreg(comp_ctx, res, DUK__BP_COMMA /*rbp_flags*/, reg_temp /*forced_reg*/);  /* AssignmentExpression */
		duk__patch_jump_here(comp_ctx, pc_jump2);

		DUK__SETTEMP(comp_ctx, reg_temp + 1);
		duk__ivalue_regconst(res, reg_temp);
		return;
	}

	/* ASSIGNMENT EXPRESSION */

	case DUK_TOK_EQUALSIGN: {
		/*
		 *  Assignments are right associative, allows e.g.
		 *    a = 5;
		 *    a += b = 9;   // same as a += (b = 9)
		 *  -> expression value 14, a = 14, b = 9
		 *
		 *  Right associativiness is reflected in the BP for recursion,
		 *  "-1" ensures assignment operations are allowed.
		 *
		 *  XXX: just use DUK__BP_COMMA (i.e. no need for 2-step bp levels)?
		 */
		args = (DUK_OP_NONE << 8) + DUK__BP_ASSIGNMENT - 1;   /* DUK_OP_NONE marks a 'plain' assignment */
		goto assign;
	}
	case DUK_TOK_ADD_EQ: {
		/* right associative */
		args = (DUK_OP_ADD << 8) + DUK__BP_ASSIGNMENT - 1;
		goto assign;
	}
	case DUK_TOK_SUB_EQ: {
		/* right associative */
		args = (DUK_OP_SUB << 8) + DUK__BP_ASSIGNMENT - 1;
		goto assign;
	}
	case DUK_TOK_MUL_EQ: {
		/* right associative */
		args = (DUK_OP_MUL << 8) + DUK__BP_ASSIGNMENT - 1;
		goto assign;
	}
	case DUK_TOK_DIV_EQ: {
		/* right associative */
		args = (DUK_OP_DIV << 8) + DUK__BP_ASSIGNMENT - 1;
		goto assign;
	}
	case DUK_TOK_MOD_EQ: {
		/* right associative */
		args = (DUK_OP_MOD << 8) + DUK__BP_ASSIGNMENT - 1;
		goto assign;
	}
#if defined(DUK_USE_ES7_EXP_OPERATOR)
	case DUK_TOK_EXP_EQ: {
		/* right associative */
		args = (DUK_OP_EXP << 8) + DUK__BP_ASSIGNMENT - 1;
		goto assign;
	}
#endif
	case DUK_TOK_ALSHIFT_EQ: {
		/* right associative */
		args = (DUK_OP_BASL << 8) + DUK__BP_ASSIGNMENT - 1;
		goto assign;
	}
	case DUK_TOK_ARSHIFT_EQ: {
		/* right associative */
		args = (DUK_OP_BASR << 8) + DUK__BP_ASSIGNMENT - 1;
		goto assign;
	}
	case DUK_TOK_RSHIFT_EQ: {
		/* right associative */
		args = (DUK_OP_BLSR << 8) + DUK__BP_ASSIGNMENT - 1;
		goto assign;
	}
	case DUK_TOK_BAND_EQ: {
		/* right associative */
		args = (DUK_OP_BAND << 8) + DUK__BP_ASSIGNMENT - 1;
		goto assign;
	}
	case DUK_TOK_BOR_EQ: {
		/* right associative */
		args = (DUK_OP_BOR << 8) + DUK__BP_ASSIGNMENT - 1;
		goto assign;
	}
	case DUK_TOK_BXOR_EQ: {
		/* right associative */
		args = (DUK_OP_BXOR << 8) + DUK__BP_ASSIGNMENT - 1;
		goto assign;
	}

	/* COMMA */

	case DUK_TOK_COMMA: {
		/* right associative */

		duk__ivalue_toplain_ignore(comp_ctx, left);  /* need side effects, not value */
		duk__expr_toplain(comp_ctx, res, DUK__BP_COMMA - 1 /*rbp_flags*/);

		/* return 'res' (of right part) as our result */
		return;
	}

	default: {
		break;
	}
	}

	DUK_D(DUK_DPRINT("parse error: unexpected token: %ld", (long) tok));
	DUK_ERROR_SYNTAX(thr, DUK_STR_PARSE_ERROR);
	DUK_WO_NORETURN(return;);

#if 0
	/* XXX: shared handling for 'duk__expr_lhs'? */
	if (comp_ctx->curr_func.paren_level == 0 && XXX) {
		comp_ctx->curr_func.duk__expr_lhs = 0;
	}
#endif

 binary:
	/*
	 *  Shared handling of binary operations
	 *
	 *  args = (opcode << 8) + rbp
	 */
	{
		duk__ivalue_toplain(comp_ctx, left);
		duk__expr_toplain(comp_ctx, res, args & 0xff /*rbp_flags*/);

		/* combine left->x1 and res->x1 (right->x1, really) -> (left->x1 OP res->x1) */
		DUK_ASSERT(left->t == DUK_IVAL_PLAIN);
		DUK_ASSERT(res->t == DUK_IVAL_PLAIN);

		res->t = DUK_IVAL_ARITH;
		res->op = (args >> 8) & 0xff;

		res->x2.t = res->x1.t;
		res->x2.regconst = res->x1.regconst;
		duk_copy(thr, res->x1.valstack_idx, res->x2.valstack_idx);

		res->x1.t = left->x1.t;
		res->x1.regconst = left->x1.regconst;
		duk_copy(thr, left->x1.valstack_idx, res->x1.valstack_idx);

		DUK_DDD(DUK_DDDPRINT("binary op, res: t=%ld, x1.t=%ld, x1.regconst=0x%08lx, x2.t=%ld, x2.regconst=0x%08lx",
		                     (long) res->t, (long) res->x1.t, (unsigned long) res->x1.regconst, (long) res->x2.t, (unsigned long) res->x2.regconst));
		return;
	}

 binary_logical:
	/*
	 *  Shared handling for logical AND and logical OR.
	 *
	 *  args = (truthval << 8) + rbp
	 *
	 *  Truthval determines when to skip right-hand-side.
	 *  For logical AND truthval=1, for logical OR truthval=0.
	 *
	 *  See doc/compiler.rst for discussion on compiling logical
	 *  AND and OR expressions.  The approach here is very simplistic,
	 *  generating extra jumps and multiple evaluations of truth values,
	 *  but generates code on-the-fly with only local back-patching.
	 *
	 *  Both logical AND and OR are syntactically left-associated.
	 *  However, logical ANDs are compiled as right associative
	 *  expressions, i.e. "A && B && C" as "A && (B && C)", to allow
	 *  skip jumps to skip over the entire tail.  Similarly for logical OR.
	 */

	{
		duk_regconst_t reg_temp;
		duk_int_t pc_jump;
		duk_small_uint_t args_truthval = args >> 8;
		duk_small_uint_t args_rbp = args & 0xff;

		/* XXX: unoptimal use of temps, resetting */

		reg_temp = DUK__ALLOCTEMP(comp_ctx);

		duk__ivalue_toforcedreg(comp_ctx, left, reg_temp);
		DUK_ASSERT(DUK__ISREG(reg_temp));
		duk__emit_bc(comp_ctx,
		            (args_truthval ? DUK_OP_IFTRUE_R : DUK_OP_IFFALSE_R),
		            reg_temp);  /* skip jump conditionally */
		pc_jump = duk__emit_jump_empty(comp_ctx);
		duk__expr_toforcedreg(comp_ctx, res, args_rbp /*rbp_flags*/, reg_temp /*forced_reg*/);
		duk__patch_jump_here(comp_ctx, pc_jump);

		duk__ivalue_regconst(res, reg_temp);
		return;
	}

 assign:
	/*
	 *  Shared assignment expression handling
	 *
	 *  args = (opcode << 8) + rbp
	 *
	 *  If 'opcode' is DUK_OP_NONE, plain assignment without arithmetic.
	 *  Syntactically valid left-hand-side forms which are not accepted as
	 *  left-hand-side values (e.g. as in "f() = 1") must NOT cause a
	 *  SyntaxError, but rather a run-time ReferenceError.
	 *
	 *  When evaluating X <op>= Y, the LHS (X) is conceptually evaluated
	 *  to a temporary first.  The RHS is then evaluated.  Finally, the
	 *  <op> is applied to the initial value of RHS (not the value after
	 *  RHS evaluation), and written to X.  Doing so concretely generates
	 *  inefficient code so we'd like to avoid the temporary when possible.
	 *  See: https://github.com/svaarala/duktape/pull/992.
	 *
	 *  The expression value (final LHS value, written to RHS) is
	 *  conceptually copied into a fresh temporary so that it won't
	 *  change even if the LHS/RHS values change in outer expressions.
	 *  For example, it'd be generally incorrect for the expression value
	 *  to be the RHS register binding, unless there's a guarantee that it
	 *  won't change during further expression evaluation.  Using the
	 *  temporary concretely produces inefficient bytecode, so we try to
	 *  avoid the extra temporary for some known-to-be-safe cases.
	 *  Currently the only safe case we detect is a "top level assignment",
	 *  for example "x = y + z;", where the assignment expression value is
	 *  ignored.
	 *  See: test-dev-assign-expr.js and test-bug-assign-mutate-gh381.js.
	 */

	{
		duk_small_uint_t args_op = args >> 8;
		duk_small_uint_t args_rbp = args & 0xff;
		duk_bool_t toplevel_assign;

		/* XXX: here we need to know if 'left' is left-hand-side compatible.
		 * That information is no longer available from current expr parsing
		 * state; it would need to be carried into the 'left' ivalue or by
		 * some other means.
		 */

		/* A top-level assignment is e.g. "x = y;".  For these it's safe
		 * to use the RHS as-is as the expression value, even if the RHS
		 * is a reg-bound identifier.  The RHS ('res') is right associative
		 * so it has consumed all other assignment level operations; the
		 * only relevant lower binding power construct is comma operator
		 * which will ignore the expression value provided here.  Usually
		 * the top level assignment expression value is ignored, but it
		 * is relevant for e.g. eval code.
		 */
		toplevel_assign = (comp_ctx->curr_func.nud_count == 1 && /* one token before */
		                   comp_ctx->curr_func.led_count == 1);  /* one operator (= assign) */
		DUK_DDD(DUK_DDDPRINT("assignment: nud_count=%ld, led_count=%ld, toplevel_assign=%ld",
		                     (long) comp_ctx->curr_func.nud_count,
		                     (long) comp_ctx->curr_func.led_count,
		                     (long) toplevel_assign));

		if (left->t == DUK_IVAL_VAR) {
			duk_hstring *h_varname;
			duk_regconst_t reg_varbind;
			duk_regconst_t rc_varname;

			DUK_ASSERT(left->x1.t == DUK_ISPEC_VALUE);  /* LHS is already side effect free */

			h_varname = duk_known_hstring(thr, left->x1.valstack_idx);
			if (duk__hstring_is_eval_or_arguments_in_strict_mode(comp_ctx, h_varname)) {
				/* E5 Section 11.13.1 (and others for other assignments), step 4. */
				goto syntax_error_lvalue;
			}
			duk_dup(thr, left->x1.valstack_idx);
			(void) duk__lookup_lhs(comp_ctx, &reg_varbind, &rc_varname);

			if (args_op == DUK_OP_NONE) {
				duk__expr(comp_ctx, res, args_rbp /*rbp_flags*/);
				if (toplevel_assign) {
					/* Any 'res' will do. */
					DUK_DDD(DUK_DDDPRINT("plain assignment, toplevel assign, use as is"));
				} else {
					/* 'res' must be a plain ivalue, and not register-bound variable. */
					DUK_DDD(DUK_DDDPRINT("plain assignment, not toplevel assign, ensure not a reg-bound identifier"));
					if (res->t != DUK_IVAL_PLAIN || (res->x1.t == DUK_ISPEC_REGCONST &&
					                                 DUK__ISREG_NOTTEMP(comp_ctx, res->x1.regconst))) {
						duk__ivalue_totempconst(comp_ctx, res);
					}
				}
			} else {
				/* For X <op>= Y we need to evaluate the pre-op
				 * value of X before evaluating the RHS: the RHS
				 * can change X, but when we do <op> we must use
				 * the pre-op value.
				 */
				duk_regconst_t reg_temp;

				reg_temp = DUK__ALLOCTEMP(comp_ctx);

				if (reg_varbind >= 0) {
					duk_regconst_t reg_res;
					duk_regconst_t reg_src;
					duk_int_t pc_temp_load;
					duk_int_t pc_before_rhs;
					duk_int_t pc_after_rhs;

					if (toplevel_assign) {
						/* 'reg_varbind' is the operation result and can also
						 * become the expression value for top level assignments
						 * such as: "var x; x += y;".
						 */
						DUK_DD(DUK_DDPRINT("<op>= expression is top level, write directly to reg_varbind"));
						reg_res = reg_varbind;
					} else {
						/* Not safe to use 'reg_varbind' as assignment expression
						 * value, so go through a temp.
						 */
						DUK_DD(DUK_DDPRINT("<op>= expression is not top level, write to reg_temp"));
						reg_res = reg_temp;  /* reg_res should be smallest possible */
						reg_temp = DUK__ALLOCTEMP(comp_ctx);
					}

					/* Try to optimize X <op>= Y for reg-bound
					 * variables.  Detect side-effect free RHS
					 * narrowly by seeing whether it emits code.
					 * If not, rewind the code emitter and overwrite
					 * the unnecessary temp reg load.
					 */

					pc_temp_load = duk__get_current_pc(comp_ctx);
					duk__emit_a_bc(comp_ctx,
					               DUK_OP_LDREG,
					               reg_temp,
					               reg_varbind);

					pc_before_rhs = duk__get_current_pc(comp_ctx);
					duk__expr_toregconst(comp_ctx, res, args_rbp /*rbp_flags*/);
					DUK_ASSERT(res->t == DUK_IVAL_PLAIN && res->x1.t == DUK_ISPEC_REGCONST);
					pc_after_rhs = duk__get_current_pc(comp_ctx);

					DUK_DD(DUK_DDPRINT("pc_temp_load=%ld, pc_before_rhs=%ld, pc_after_rhs=%ld",
					                   (long) pc_temp_load, (long) pc_before_rhs,
					                   (long) pc_after_rhs));

					if (pc_after_rhs == pc_before_rhs) {
						/* Note: if the reg_temp load generated shuffling
						 * instructions, we may need to rewind more than
						 * one instruction, so use explicit PC computation.
						 */
						DUK_DD(DUK_DDPRINT("rhs is side effect free, rewind and avoid unnecessary temp for reg-based <op>="));
						DUK_BW_ADD_PTR(comp_ctx->thr, &comp_ctx->curr_func.bw_code, (pc_temp_load - pc_before_rhs) * (duk_int_t) sizeof(duk_compiler_instr));
						reg_src = reg_varbind;
					} else {
						DUK_DD(DUK_DDPRINT("rhs evaluation emitted code, not sure if rhs is side effect free; use temp reg for LHS"));
						reg_src = reg_temp;
					}

					duk__emit_a_b_c(comp_ctx,
					                args_op | DUK__EMIT_FLAG_BC_REGCONST,
					                reg_res,
					                reg_src,
					                res->x1.regconst);

					res->x1.regconst = reg_res;

					/* Ensure compact use of temps. */
					if (DUK__ISREG_TEMP(comp_ctx, reg_res)) {
						DUK__SETTEMP(comp_ctx, reg_res + 1);
					}
				} else {
					/* When LHS is not register bound, always go through a
					 * temporary.  No optimization for top level assignment.
					 */

					duk__emit_a_bc(comp_ctx,
					               DUK_OP_GETVAR,
					               reg_temp,
					               rc_varname);

					duk__expr_toregconst(comp_ctx, res, args_rbp /*rbp_flags*/);
					DUK_ASSERT(res->t == DUK_IVAL_PLAIN && res->x1.t == DUK_ISPEC_REGCONST);

					duk__emit_a_b_c(comp_ctx,
					                args_op | DUK__EMIT_FLAG_BC_REGCONST,
					                reg_temp,
					                reg_temp,
					                res->x1.regconst);
					res->x1.regconst = reg_temp;
				}

				DUK_ASSERT(res->t == DUK_IVAL_PLAIN && res->x1.t == DUK_ISPEC_REGCONST);
			}

			/* At this point 'res' holds the potential expression value.
			 * It can be basically any ivalue here, including a reg-bound
			 * identifier (if code above deems it safe) or a unary/binary
			 * operation.  Operations must be resolved to a side effect free
			 * plain value, and the side effects must happen exactly once.
			 */

			if (reg_varbind >= 0) {
				if (res->t != DUK_IVAL_PLAIN) {
					/* Resolve 'res' directly into the LHS binding, and use
					 * that as the expression value if safe.  If not safe,
					 * resolve to a temp/const and copy to LHS.
					 */
					if (toplevel_assign) {
						duk__ivalue_toforcedreg(comp_ctx, res, (duk_int_t) reg_varbind);
					} else {
						duk__ivalue_totempconst(comp_ctx, res);
						duk__copy_ivalue(comp_ctx, res, left);  /* use 'left' as a temp */
						duk__ivalue_toforcedreg(comp_ctx, left, (duk_int_t) reg_varbind);
					}
				} else {
					/* Use 'res' as the expression value (it's side effect
					 * free and may be a plain value, a register, or a
					 * constant) and write it to the LHS binding too.
					 */
					duk__copy_ivalue(comp_ctx, res, left);  /* use 'left' as a temp */
					duk__ivalue_toforcedreg(comp_ctx, left, (duk_int_t) reg_varbind);
				}
			} else {
				/* Only a reg fits into 'A' so coerce 'res' into a register
				 * for PUTVAR.
				 *
				 * XXX: here the current A/B/C split is suboptimal: we could
				 * just use 9 bits for reg_res (and support constants) and 17
				 * instead of 18 bits for the varname const index.
				 */

				duk__ivalue_toreg(comp_ctx, res);
				duk__emit_a_bc(comp_ctx,
				               DUK_OP_PUTVAR | DUK__EMIT_FLAG_A_IS_SOURCE,
				               res->x1.regconst,
				               rc_varname);
			}

			/* 'res' contains expression value */
		} else if (left->t == DUK_IVAL_PROP) {
			/* E5 Section 11.13.1 (and others) step 4 never matches for prop writes -> no check */
			duk_regconst_t reg_obj;
			duk_regconst_t rc_key;
			duk_regconst_t rc_res;
			duk_regconst_t reg_temp;

			/* Property access expressions ('a[b]') are critical to correct
			 * LHS evaluation ordering, see test-dev-assign-eval-order*.js.
			 * We must make sure that the LHS target slot (base object and
			 * key) don't change during RHS evaluation.  The only concrete
			 * problem is a register reference to a variable-bound register
			 * (i.e., non-temp).  Require temp regs for both key and base.
			 *
			 * Don't allow a constant for the object (even for a number
			 * etc), as it goes into the 'A' field of the opcode.
			 */

			reg_obj = duk__ispec_toregconst_raw(comp_ctx,
			                                    &left->x1,
			                                    -1 /*forced_reg*/,
			                                    DUK__IVAL_FLAG_REQUIRE_TEMP /*flags*/);

			rc_key = duk__ispec_toregconst_raw(comp_ctx,
			                                   &left->x2,
			                                   -1 /*forced_reg*/,
			                                   DUK__IVAL_FLAG_REQUIRE_TEMP | DUK__IVAL_FLAG_ALLOW_CONST /*flags*/);

			/* Evaluate RHS only when LHS is safe. */

			if (args_op == DUK_OP_NONE) {
				duk__expr_toregconst(comp_ctx, res, args_rbp /*rbp_flags*/);
				DUK_ASSERT(res->t == DUK_IVAL_PLAIN && res->x1.t == DUK_ISPEC_REGCONST);
				rc_res = res->x1.regconst;
			} else {
				reg_temp = DUK__ALLOCTEMP(comp_ctx);
				duk__emit_a_b_c(comp_ctx,
				                DUK_OP_GETPROP | DUK__EMIT_FLAG_BC_REGCONST,
				                reg_temp,
				                reg_obj,
				                rc_key);

				duk__expr_toregconst(comp_ctx, res, args_rbp /*rbp_flags*/);
				DUK_ASSERT(res->t == DUK_IVAL_PLAIN && res->x1.t == DUK_ISPEC_REGCONST);

				duk__emit_a_b_c(comp_ctx,
				                args_op | DUK__EMIT_FLAG_BC_REGCONST,
				                reg_temp,
				                reg_temp,
				                res->x1.regconst);
				rc_res = reg_temp;
			}

			duk__emit_a_b_c(comp_ctx,
			                DUK_OP_PUTPROP | DUK__EMIT_FLAG_A_IS_SOURCE | DUK__EMIT_FLAG_BC_REGCONST,
			                reg_obj,
			                rc_key,
			                rc_res);

			duk__ivalue_regconst(res, rc_res);
		} else {
			/* No support for lvalues returned from new or function call expressions.
			 * However, these must NOT cause compile-time SyntaxErrors, but run-time
			 * ReferenceErrors.  Both left and right sides of the assignment must be
			 * evaluated before throwing a ReferenceError.  For instance:
			 *
			 *     f() = g();
			 *
			 * must result in f() being evaluated, then g() being evaluated, and
			 * finally, a ReferenceError being thrown.  See E5 Section 11.13.1.
			 */

			duk_regconst_t rc_res;

			/* First evaluate LHS fully to ensure all side effects are out. */
			duk__ivalue_toplain_ignore(comp_ctx, left);

			/* Then evaluate RHS fully (its value becomes the expression value too).
			 * Technically we'd need the side effect safety check here too, but because
			 * we always throw using INVLHS the result doesn't matter.
			 */
			rc_res = duk__expr_toregconst(comp_ctx, res, args_rbp /*rbp_flags*/);

			duk__emit_op_only(comp_ctx, DUK_OP_INVLHS);

			duk__ivalue_regconst(res, rc_res);
		}

		return;
	}

 postincdec:
	{
		/*
		 *  Post-increment/decrement will return the original value as its
		 *  result value.  However, even that value will be coerced using
		 *  ToNumber() which is quite awkward.  Specific bytecode opcodes
		 *  are used to handle these semantics.
		 *
		 *  Note that post increment/decrement has a "no LineTerminator here"
		 *  restriction.  This is handled by duk__expr_lbp(), which forcibly terminates
		 *  the previous expression if a LineTerminator occurs before '++'/'--'.
		 */

		duk_regconst_t reg_res;
		duk_small_uint_t args_op1 = (args >> 8) & 0xff;  /* DUK_OP_POSTINCR/DUK_OP_POSTDECR */
		duk_small_uint_t args_op2 = args >> 16;          /* DUK_OP_POSTINCP_RR/DUK_OP_POSTDECP_RR */

		/* Specific assumptions for opcode numbering. */
		DUK_ASSERT(DUK_OP_POSTINCR + 4 == DUK_OP_POSTINCV);
		DUK_ASSERT(DUK_OP_POSTDECR + 4 == DUK_OP_POSTDECV);

		reg_res = DUK__ALLOCTEMP(comp_ctx);

		if (left->t == DUK_IVAL_VAR) {
			duk_hstring *h_varname;
			duk_regconst_t reg_varbind;
			duk_regconst_t rc_varname;

			h_varname = duk_known_hstring(thr, left->x1.valstack_idx);

			if (duk__hstring_is_eval_or_arguments_in_strict_mode(comp_ctx, h_varname)) {
				goto syntax_error;
			}

			duk_dup(thr, left->x1.valstack_idx);
			if (duk__lookup_lhs(comp_ctx, &reg_varbind, &rc_varname)) {
				duk__emit_a_bc(comp_ctx,
				               args_op1,  /* e.g. DUK_OP_POSTINCR */
				               reg_res,
				               reg_varbind);
			} else {
				duk__emit_a_bc(comp_ctx,
				               args_op1 + 4,  /* e.g. DUK_OP_POSTINCV */
				               reg_res,
				               rc_varname);
			}

			DUK_DDD(DUK_DDDPRINT("postincdec to '%!O' -> reg_varbind=%ld, rc_varname=%ld",
			                     (duk_heaphdr *) h_varname, (long) reg_varbind, (long) rc_varname));
		} else if (left->t == DUK_IVAL_PROP) {
			duk_regconst_t reg_obj;  /* allocate to reg only (not const) */
			duk_regconst_t rc_key;

			reg_obj = duk__ispec_toregconst_raw(comp_ctx, &left->x1, -1 /*forced_reg*/, 0 /*flags*/);  /* don't allow const */
			rc_key = duk__ispec_toregconst_raw(comp_ctx, &left->x2, -1 /*forced_reg*/, DUK__IVAL_FLAG_ALLOW_CONST /*flags*/);
			duk__emit_a_b_c(comp_ctx,
			                args_op2 | DUK__EMIT_FLAG_BC_REGCONST,  /* e.g. DUK_OP_POSTINCP */
			                reg_res,
			                reg_obj,
			                rc_key);
		} else {
			/* Technically return value is not needed because INVLHS will
			 * unconditially throw a ReferenceError.  Coercion is necessary
			 * for proper semantics (consider ToNumber() called for an object).
			 * Use DUK_OP_UNP with a dummy register to get ToNumber().
			 */
			duk__ivalue_toforcedreg(comp_ctx, left, reg_res);
			duk__emit_bc(comp_ctx,
			             DUK_OP_UNP,
			             reg_res);  /* for side effects, result ignored */
			duk__emit_op_only(comp_ctx,
			                  DUK_OP_INVLHS);
		}

		DUK__SETTEMP(comp_ctx, reg_res + 1);
		duk__ivalue_regconst(res, reg_res);
		return;
	}

 syntax_error:
	DUK_ERROR_SYNTAX(thr, DUK_STR_INVALID_EXPRESSION);
	DUK_WO_NORETURN(return;);

 syntax_error_lvalue:
	DUK_ERROR_SYNTAX(thr, DUK_STR_INVALID_LVALUE);
	DUK_WO_NORETURN(return;);
}

DUK_LOCAL duk_small_uint_t duk__expr_lbp(duk_compiler_ctx *comp_ctx) {
	duk_small_uint_t tok = comp_ctx->curr_token.t;

	DUK_ASSERT_DISABLE(tok >= DUK_TOK_MINVAL);  /* unsigned */
	DUK_ASSERT(tok <= DUK_TOK_MAXVAL);
	DUK_ASSERT(sizeof(duk__token_lbp) == DUK_TOK_MAXVAL + 1);

	/* XXX: integrate support for this into led() instead?
	 * Similar issue as post-increment/post-decrement.
	 */

	/* prevent duk__expr_led() by using a binding power less than anything valid */
	if (tok == DUK_TOK_IN && !comp_ctx->curr_func.allow_in) {
		return 0;
	}

	if ((tok == DUK_TOK_DECREMENT || tok == DUK_TOK_INCREMENT) &&
	    (comp_ctx->curr_token.lineterm)) {
		/* '++' or '--' in a post-increment/decrement position,
		 * and a LineTerminator occurs between the operator and
		 * the preceding expression.  Force the previous expr
		 * to terminate, in effect treating e.g. "a,b\n++" as
		 * "a,b;++" (= SyntaxError).
		 */
		return 0;
	}

	return DUK__TOKEN_LBP_GET_BP(duk__token_lbp[tok]);  /* format is bit packed */
}

/*
 *  Expression parsing.
 *
 *  Upon entry to 'expr' and its variants, 'curr_tok' is assumed to be the
 *  first token of the expression.  Upon exit, 'curr_tok' will be the first
 *  token not part of the expression (e.g. semicolon terminating an expression
 *  statement).
 */

#define DUK__EXPR_RBP_MASK           0xff
#define DUK__EXPR_FLAG_REJECT_IN     (1 << 8)   /* reject 'in' token (used for for-in) */
#define DUK__EXPR_FLAG_ALLOW_EMPTY   (1 << 9)   /* allow empty expression */
#define DUK__EXPR_FLAG_REQUIRE_INIT  (1 << 10)  /* require initializer for var/const */

/* main expression parser function */
DUK_LOCAL void duk__expr(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_small_uint_t rbp_flags) {
	duk_hthread *thr = comp_ctx->thr;
	duk_ivalue tmp_alloc;   /* 'res' is used for "left", and 'tmp' for "right" */
	duk_ivalue *tmp = &tmp_alloc;
	duk_small_uint_t rbp;

	DUK__RECURSION_INCREASE(comp_ctx, thr);

	duk_require_stack(thr, DUK__PARSE_EXPR_SLOTS);

	/* filter out flags from exprtop rbp_flags here to save space */
	rbp = rbp_flags & DUK__EXPR_RBP_MASK;

	DUK_DDD(DUK_DDDPRINT("duk__expr(), rbp_flags=%ld, rbp=%ld, allow_in=%ld, paren_level=%ld",
	                     (long) rbp_flags, (long) rbp, (long) comp_ctx->curr_func.allow_in,
	                     (long) comp_ctx->curr_func.paren_level));

	duk_memzero(&tmp_alloc, sizeof(tmp_alloc));
	tmp->x1.valstack_idx = duk_get_top(thr);
	tmp->x2.valstack_idx = tmp->x1.valstack_idx + 1;
	duk_push_undefined(thr);
	duk_push_undefined(thr);

	/* XXX: where to release temp regs in intermediate expressions?
	 * e.g. 1+2+3 -> don't inflate temp register count when parsing this.
	 * that particular expression temp regs can be forced here.
	 */

	/* XXX: increase ctx->expr_tokens here for every consumed token
	 * (this would be a nice statistic)?
	 */

	if (comp_ctx->curr_token.t == DUK_TOK_SEMICOLON || comp_ctx->curr_token.t == DUK_TOK_RPAREN) {
		/* XXX: possibly incorrect handling of empty expression */
		DUK_DDD(DUK_DDDPRINT("empty expression"));
		if (!(rbp_flags & DUK__EXPR_FLAG_ALLOW_EMPTY)) {
			DUK_ERROR_SYNTAX(thr, DUK_STR_EMPTY_EXPR_NOT_ALLOWED);
			DUK_WO_NORETURN(return;);
		}
		duk_push_undefined(thr);
		duk__ivalue_plain_fromstack(comp_ctx, res);
		goto cleanup;
	}

	duk__advance(comp_ctx);
	duk__expr_nud(comp_ctx, res);  /* reuse 'res' as 'left' */
	while (rbp < duk__expr_lbp(comp_ctx)) {
		duk__advance(comp_ctx);
		duk__expr_led(comp_ctx, res, tmp);
		duk__copy_ivalue(comp_ctx, tmp, res);  /* tmp -> res */
	}

 cleanup:
	/* final result is already in 'res' */

	duk_pop_2(thr);

	DUK__RECURSION_DECREASE(comp_ctx, thr);
}

DUK_LOCAL void duk__exprtop(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_small_uint_t rbp_flags) {
	duk_hthread *thr = comp_ctx->thr;

	/* Note: these variables must reside in 'curr_func' instead of the global
	 * context: when parsing function expressions, expression parsing is nested.
	 */
	comp_ctx->curr_func.nud_count = 0;
	comp_ctx->curr_func.led_count = 0;
	comp_ctx->curr_func.paren_level = 0;
	comp_ctx->curr_func.expr_lhs = 1;
	comp_ctx->curr_func.allow_in = (rbp_flags & DUK__EXPR_FLAG_REJECT_IN ? 0 : 1);

	duk__expr(comp_ctx, res, rbp_flags);

	if (!(rbp_flags & DUK__EXPR_FLAG_ALLOW_EMPTY) && duk__expr_is_empty(comp_ctx)) {
		DUK_ERROR_SYNTAX(thr, DUK_STR_EMPTY_EXPR_NOT_ALLOWED);
		DUK_WO_NORETURN(return;);
	}
}

/* A bunch of helpers (for size optimization) that combine duk__expr()/duk__exprtop()
 * and result conversions.
 *
 * Each helper needs at least 2-3 calls to make it worth while to wrap.
 */

#if 0  /* unused */
DUK_LOCAL duk_regconst_t duk__expr_toreg(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_small_uint_t rbp_flags) {
	duk__expr(comp_ctx, res, rbp_flags);
	return duk__ivalue_toreg(comp_ctx, res);
}
#endif

#if 0  /* unused */
DUK_LOCAL duk_regconst_t duk__expr_totemp(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_small_uint_t rbp_flags) {
	duk__expr(comp_ctx, res, rbp_flags);
	return duk__ivalue_totemp(comp_ctx, res);
}
#endif

DUK_LOCAL void duk__expr_toforcedreg(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_small_uint_t rbp_flags, duk_regconst_t forced_reg) {
	DUK_ASSERT(forced_reg >= 0);
	duk__expr(comp_ctx, res, rbp_flags);
	duk__ivalue_toforcedreg(comp_ctx, res, forced_reg);
}

DUK_LOCAL duk_regconst_t duk__expr_toregconst(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_small_uint_t rbp_flags) {
	duk__expr(comp_ctx, res, rbp_flags);
	return duk__ivalue_toregconst(comp_ctx, res);
}

#if 0  /* unused */
DUK_LOCAL duk_regconst_t duk__expr_totempconst(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_small_uint_t rbp_flags) {
	duk__expr(comp_ctx, res, rbp_flags);
	return duk__ivalue_totempconst(comp_ctx, res);
}
#endif

DUK_LOCAL void duk__expr_toplain(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_small_uint_t rbp_flags) {
	duk__expr(comp_ctx, res, rbp_flags);
	duk__ivalue_toplain(comp_ctx, res);
}

DUK_LOCAL void duk__expr_toplain_ignore(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_small_uint_t rbp_flags) {
	duk__expr(comp_ctx, res, rbp_flags);
	duk__ivalue_toplain_ignore(comp_ctx, res);
}

DUK_LOCAL duk_regconst_t duk__exprtop_toreg(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_small_uint_t rbp_flags) {
	duk__exprtop(comp_ctx, res, rbp_flags);
	return duk__ivalue_toreg(comp_ctx, res);
}

#if 0  /* unused */
DUK_LOCAL duk_regconst_t duk__exprtop_totemp(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_small_uint_t rbp_flags) {
	duk__exprtop(comp_ctx, res, rbp_flags);
	return duk__ivalue_totemp(comp_ctx, res);
}
#endif

DUK_LOCAL void duk__exprtop_toforcedreg(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_small_uint_t rbp_flags, duk_regconst_t forced_reg) {
	DUK_ASSERT(forced_reg >= 0);
	duk__exprtop(comp_ctx, res, rbp_flags);
	duk__ivalue_toforcedreg(comp_ctx, res, forced_reg);
}

DUK_LOCAL duk_regconst_t duk__exprtop_toregconst(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_small_uint_t rbp_flags) {
	duk__exprtop(comp_ctx, res, rbp_flags);
	return duk__ivalue_toregconst(comp_ctx, res);
}

#if 0  /* unused */
DUK_LOCAL void duk__exprtop_toplain_ignore(duk_compiler_ctx *comp_ctx, duk_ivalue *res, int rbp_flags) {
	duk__exprtop(comp_ctx, res, rbp_flags);
	duk__ivalue_toplain_ignore(comp_ctx, res);
}
#endif

/*
 *  Parse an individual source element (top level statement) or a statement.
 *
 *  Handles labeled statements automatically (peeling away labels before
 *  parsing an expression that follows the label(s)).
 *
 *  Upon entry, 'curr_tok' contains the first token of the statement (parsed
 *  in "allow regexp literal" mode).  Upon exit, 'curr_tok' contains the first
 *  token following the statement (if the statement has a terminator, this is
 *  the token after the terminator).
 */

#define DUK__HAS_VAL                  (1 << 0)  /* stmt has non-empty value */
#define DUK__HAS_TERM                 (1 << 1)  /* stmt has explicit/implicit semicolon terminator */
#define DUK__ALLOW_AUTO_SEMI_ALWAYS   (1 << 2)  /* allow automatic semicolon even without lineterm (compatibility) */
#define DUK__STILL_PROLOGUE           (1 << 3)  /* statement does not terminate directive prologue */
#define DUK__IS_TERMINAL              (1 << 4)  /* statement is guaranteed to be terminal (control doesn't flow to next statement) */

/* Parse a single variable declaration (e.g. "i" or "i=10").  A leading 'var'
 * has already been eaten.  These is no return value in 'res', it is used only
 * as a temporary.
 *
 * When called from 'for-in' statement parser, the initializer expression must
 * not allow the 'in' token.  The caller supply additional expression parsing
 * flags (like DUK__EXPR_FLAG_REJECT_IN) in 'expr_flags'.
 *
 * Finally, out_rc_varname and out_reg_varbind are updated to reflect where
 * the identifier is bound:
 *
 *    If register bound:      out_reg_varbind >= 0, out_rc_varname == 0 (ignore)
 *    If not register bound:  out_reg_varbind < 0, out_rc_varname >= 0
 *
 * These allow the caller to use the variable for further assignment, e.g.
 * as is done in 'for-in' parsing.
 */

DUK_LOCAL void duk__parse_var_decl(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_small_uint_t expr_flags, duk_regconst_t *out_reg_varbind, duk_regconst_t *out_rc_varname) {
	duk_hthread *thr = comp_ctx->thr;
	duk_hstring *h_varname;
	duk_regconst_t reg_varbind;
	duk_regconst_t rc_varname;

	/* assume 'var' has been eaten */

	/* Note: Identifier rejects reserved words */
	if (comp_ctx->curr_token.t != DUK_TOK_IDENTIFIER) {
		goto syntax_error;
	}
	h_varname = comp_ctx->curr_token.str1;

	DUK_ASSERT(h_varname != NULL);

	/* strict mode restrictions (E5 Section 12.2.1) */
	if (duk__hstring_is_eval_or_arguments_in_strict_mode(comp_ctx, h_varname)) {
		goto syntax_error;
	}

	/* register declarations in first pass */
	if (comp_ctx->curr_func.in_scanning) {
		duk_uarridx_t n;
		DUK_DDD(DUK_DDDPRINT("register variable declaration %!O in pass 1",
		                     (duk_heaphdr *) h_varname));
		n = (duk_uarridx_t) duk_get_length(thr, comp_ctx->curr_func.decls_idx);
		duk_push_hstring(thr, h_varname);
		duk_put_prop_index(thr, comp_ctx->curr_func.decls_idx, n);
		duk_push_int(thr, DUK_DECL_TYPE_VAR + (0 << 8));
		duk_put_prop_index(thr, comp_ctx->curr_func.decls_idx, n + 1);
	}

	duk_push_hstring(thr, h_varname);  /* push before advancing to keep reachable */

	/* register binding lookup is based on varmap (even in first pass) */
	duk_dup_top(thr);
	(void) duk__lookup_lhs(comp_ctx, &reg_varbind, &rc_varname);

	duk__advance(comp_ctx);  /* eat identifier */

	if (comp_ctx->curr_token.t == DUK_TOK_EQUALSIGN) {
		duk__advance(comp_ctx);

		DUK_DDD(DUK_DDDPRINT("vardecl, assign to '%!O' -> reg_varbind=%ld, rc_varname=%ld",
		                     (duk_heaphdr *) h_varname, (long) reg_varbind, (long) rc_varname));

		duk__exprtop(comp_ctx, res, DUK__BP_COMMA | expr_flags /*rbp_flags*/);  /* AssignmentExpression */

		if (reg_varbind >= 0) {
			duk__ivalue_toforcedreg(comp_ctx, res, reg_varbind);
		} else {
			duk_regconst_t reg_val;
			reg_val = duk__ivalue_toreg(comp_ctx, res);
			duk__emit_a_bc(comp_ctx,
			               DUK_OP_PUTVAR | DUK__EMIT_FLAG_A_IS_SOURCE,
			               reg_val,
			               rc_varname);
		}
	} else {
		if (expr_flags & DUK__EXPR_FLAG_REQUIRE_INIT) {
			/* Used for minimal 'const': initializer required. */
			goto syntax_error;
		}
	}

	duk_pop(thr);  /* pop varname */

	*out_rc_varname = rc_varname;
	*out_reg_varbind = reg_varbind;

	return;

 syntax_error:
	DUK_ERROR_SYNTAX(thr, DUK_STR_INVALID_VAR_DECLARATION);
	DUK_WO_NORETURN(return;);
}

DUK_LOCAL void duk__parse_var_stmt(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_small_uint_t expr_flags) {
	duk_regconst_t reg_varbind;
	duk_regconst_t rc_varname;

	duk__advance(comp_ctx);  /* eat 'var' */

	for (;;) {
		/* rc_varname and reg_varbind are ignored here */
		duk__parse_var_decl(comp_ctx, res, 0 | expr_flags, &reg_varbind, &rc_varname);

		if (comp_ctx->curr_token.t != DUK_TOK_COMMA) {
			break;
		}
		duk__advance(comp_ctx);
	}
}

DUK_LOCAL void duk__parse_for_stmt(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_int_t pc_label_site) {
	duk_hthread *thr = comp_ctx->thr;
	duk_int_t pc_v34_lhs;         /* start variant 3/4 left-hand-side code (L1 in doc/compiler.rst example) */
	duk_regconst_t temp_reset;    /* knock back "next temp" to this whenever possible */
	duk_regconst_t reg_temps;     /* preallocated temporaries (2) for variants 3 and 4 */

	DUK_DDD(DUK_DDDPRINT("start parsing a for/for-in statement"));

	/* Two temporaries are preallocated here for variants 3 and 4 which need
	 * registers which are never clobbered by expressions in the loop
	 * (concretely: for the enumerator object and the next enumerated value).
	 * Variants 1 and 2 "release" these temps.
	 */

	reg_temps = DUK__ALLOCTEMPS(comp_ctx, 2);

	temp_reset = DUK__GETTEMP(comp_ctx);

	/*
	 *  For/for-in main variants are:
	 *
	 *    1. for (ExpressionNoIn_opt; Expression_opt; Expression_opt) Statement
	 *    2. for (var VariableDeclarationNoIn; Expression_opt; Expression_opt) Statement
	 *    3. for (LeftHandSideExpression in Expression) Statement
	 *    4. for (var VariableDeclarationNoIn in Expression) Statement
	 *
	 *  Parsing these without arbitrary lookahead or backtracking is relatively
	 *  tricky but we manage to do so for now.
	 *
	 *  See doc/compiler.rst for a detailed discussion of control flow
	 *  issues, evaluation order issues, etc.
	 */

	duk__advance(comp_ctx);  /* eat 'for' */
	duk__advance_expect(comp_ctx, DUK_TOK_LPAREN);

	DUK_DDD(DUK_DDDPRINT("detecting for/for-in loop variant, pc=%ld", (long) duk__get_current_pc(comp_ctx)));

	/* a label site has been emitted by duk__parse_stmt() automatically
	 * (it will also emit the ENDLABEL).
	 */

	if (comp_ctx->curr_token.t == DUK_TOK_VAR) {
		/*
		 *  Variant 2 or 4
		 */

		duk_regconst_t reg_varbind;  /* variable binding register if register-bound (otherwise < 0) */
		duk_regconst_t rc_varname;   /* variable name reg/const, if variable not register-bound */

		duk__advance(comp_ctx);  /* eat 'var' */
		duk__parse_var_decl(comp_ctx, res, DUK__EXPR_FLAG_REJECT_IN, &reg_varbind, &rc_varname);
		DUK__SETTEMP(comp_ctx, temp_reset);

		if (comp_ctx->curr_token.t == DUK_TOK_IN) {
			/*
			 *  Variant 4
			 */

			DUK_DDD(DUK_DDDPRINT("detected for variant 4: for (var VariableDeclarationNoIn in Expression) Statement"));
			pc_v34_lhs = duk__get_current_pc(comp_ctx);  /* jump is inserted here */
			if (reg_varbind >= 0) {
				duk__emit_a_bc(comp_ctx,
				               DUK_OP_LDREG,
				               reg_varbind,
				               reg_temps + 0);
			} else {
				duk__emit_a_bc(comp_ctx,
				               DUK_OP_PUTVAR | DUK__EMIT_FLAG_A_IS_SOURCE,
				               reg_temps + 0,
				               rc_varname);
			}
			goto parse_3_or_4;
		} else {
			/*
			 *  Variant 2
			 */

			DUK_DDD(DUK_DDDPRINT("detected for variant 2: for (var VariableDeclarationNoIn; Expression_opt; Expression_opt) Statement"));
			for (;;) {
				/* more initializers */
				if (comp_ctx->curr_token.t != DUK_TOK_COMMA) {
					break;
				}
				DUK_DDD(DUK_DDDPRINT("variant 2 has another variable initializer"));

				duk__advance(comp_ctx);  /* eat comma */
				duk__parse_var_decl(comp_ctx, res, DUK__EXPR_FLAG_REJECT_IN, &reg_varbind, &rc_varname);
			}
			goto parse_1_or_2;
		}
	} else {
		/*
		 *  Variant 1 or 3
		 */

		pc_v34_lhs = duk__get_current_pc(comp_ctx);  /* jump is inserted here (variant 3) */

		/* Note that duk__exprtop() here can clobber any reg above current temp_next,
		 * so any loop variables (e.g. enumerator) must be "preallocated".
		 */

		/* don't coerce yet to a plain value (variant 3 needs special handling) */
		duk__exprtop(comp_ctx, res, DUK__BP_FOR_EXPR | DUK__EXPR_FLAG_REJECT_IN | DUK__EXPR_FLAG_ALLOW_EMPTY /*rbp_flags*/);  /* Expression */
		if (comp_ctx->curr_token.t == DUK_TOK_IN) {
			/*
			 *  Variant 3
			 */

			/* XXX: need to determine LHS type, and check that it is LHS compatible */
			DUK_DDD(DUK_DDDPRINT("detected for variant 3: for (LeftHandSideExpression in Expression) Statement"));
			if (duk__expr_is_empty(comp_ctx)) {
				goto syntax_error;  /* LeftHandSideExpression does not allow empty expression */
			}

			if (res->t == DUK_IVAL_VAR) {
				duk_regconst_t reg_varbind;
				duk_regconst_t rc_varname;

				duk_dup(thr, res->x1.valstack_idx);
				if (duk__lookup_lhs(comp_ctx, &reg_varbind, &rc_varname)) {
					duk__emit_a_bc(comp_ctx,
					               DUK_OP_LDREG,
					               reg_varbind,
					               reg_temps + 0);
				} else {
					duk__emit_a_bc(comp_ctx,
					               DUK_OP_PUTVAR | DUK__EMIT_FLAG_A_IS_SOURCE,
					               reg_temps + 0,
					               rc_varname);
				}
			} else if (res->t == DUK_IVAL_PROP) {
				/* Don't allow a constant for the object (even for a number etc), as
				 * it goes into the 'A' field of the opcode.
				 */
				duk_regconst_t reg_obj;
				duk_regconst_t rc_key;
				reg_obj = duk__ispec_toregconst_raw(comp_ctx, &res->x1, -1 /*forced_reg*/, 0 /*flags*/);  /* don't allow const */
				rc_key = duk__ispec_toregconst_raw(comp_ctx, &res->x2, -1 /*forced_reg*/, DUK__IVAL_FLAG_ALLOW_CONST /*flags*/);
				duk__emit_a_b_c(comp_ctx,
				                DUK_OP_PUTPROP | DUK__EMIT_FLAG_A_IS_SOURCE | DUK__EMIT_FLAG_BC_REGCONST,
				                reg_obj,
				                rc_key,
				                reg_temps + 0);
			} else {
				duk__ivalue_toplain_ignore(comp_ctx, res);  /* just in case */
				duk__emit_op_only(comp_ctx,
				                  DUK_OP_INVLHS);
			}
			goto parse_3_or_4;
		} else {
			/*
			 *  Variant 1
			 */

			DUK_DDD(DUK_DDDPRINT("detected for variant 1: for (ExpressionNoIn_opt; Expression_opt; Expression_opt) Statement"));
			duk__ivalue_toplain_ignore(comp_ctx, res);
			goto parse_1_or_2;
		}
	}

 parse_1_or_2:
	/*
	 *  Parse variant 1 or 2.  The first part expression (which differs
	 *  in the variants) has already been parsed and its code emitted.
	 *
	 *  reg_temps + 0: unused
	 *  reg_temps + 1: unused
	 */
	{
		duk_regconst_t rc_cond;
		duk_int_t pc_l1, pc_l2, pc_l3, pc_l4;
		duk_int_t pc_jumpto_l3, pc_jumpto_l4;
		duk_bool_t expr_c_empty;

		DUK_DDD(DUK_DDDPRINT("shared code for parsing variants 1 and 2"));

		/* "release" preallocated temps since we won't need them */
		temp_reset = reg_temps + 0;
		DUK__SETTEMP(comp_ctx, temp_reset);

		duk__advance_expect(comp_ctx, DUK_TOK_SEMICOLON);

		pc_l1 = duk__get_current_pc(comp_ctx);
		duk__exprtop(comp_ctx, res, DUK__BP_FOR_EXPR | DUK__EXPR_FLAG_ALLOW_EMPTY /*rbp_flags*/);  /* Expression_opt */
		if (duk__expr_is_empty(comp_ctx)) {
			/* no need to coerce */
			pc_jumpto_l3 = duk__emit_jump_empty(comp_ctx);  /* to body */
			pc_jumpto_l4 = -1;  /* omitted */
		} else {
			rc_cond = duk__ivalue_toregconst(comp_ctx, res);
			duk__emit_if_false_skip(comp_ctx, rc_cond);
			pc_jumpto_l3 = duk__emit_jump_empty(comp_ctx);  /* to body */
			pc_jumpto_l4 = duk__emit_jump_empty(comp_ctx);  /* to exit */
		}
		DUK__SETTEMP(comp_ctx, temp_reset);

		duk__advance_expect(comp_ctx, DUK_TOK_SEMICOLON);

		pc_l2 = duk__get_current_pc(comp_ctx);
		duk__exprtop(comp_ctx, res, DUK__BP_FOR_EXPR | DUK__EXPR_FLAG_ALLOW_EMPTY /*rbp_flags*/);  /* Expression_opt */
		if (duk__expr_is_empty(comp_ctx)) {
			/* no need to coerce */
			expr_c_empty = 1;
			/* JUMP L1 omitted */
		} else {
			duk__ivalue_toplain_ignore(comp_ctx, res);
			expr_c_empty = 0;
			duk__emit_jump(comp_ctx, pc_l1);
		}
		DUK__SETTEMP(comp_ctx, temp_reset);

		comp_ctx->curr_func.allow_regexp_in_adv = 1;
		duk__advance_expect(comp_ctx, DUK_TOK_RPAREN);  /* Allow RegExp as part of next stmt. */

		pc_l3 = duk__get_current_pc(comp_ctx);
		duk__parse_stmt(comp_ctx, res, 0 /*allow_source_elem*/);
		if (expr_c_empty) {
			duk__emit_jump(comp_ctx, pc_l1);
		} else {
			duk__emit_jump(comp_ctx, pc_l2);
		}
		/* temp reset is not necessary after duk__parse_stmt(), which already does it */

		pc_l4 = duk__get_current_pc(comp_ctx);

		DUK_DDD(DUK_DDDPRINT("patching jumps: jumpto_l3: %ld->%ld, jumpto_l4: %ld->%ld, "
		                     "break: %ld->%ld, continue: %ld->%ld",
			             (long) pc_jumpto_l3, (long) pc_l3, (long) pc_jumpto_l4, (long) pc_l4,
		                     (long) (pc_label_site + 1), (long) pc_l4, (long) (pc_label_site + 2), (long) pc_l2));

		duk__patch_jump(comp_ctx, pc_jumpto_l3, pc_l3);
		duk__patch_jump(comp_ctx, pc_jumpto_l4, pc_l4);
		duk__patch_jump(comp_ctx,
		                pc_label_site + 1,
		                pc_l4);                         /* break jump */
		duk__patch_jump(comp_ctx,
		                pc_label_site + 2,
		                expr_c_empty ? pc_l1 : pc_l2);  /* continue jump */
	}
	goto finished;

 parse_3_or_4:
	/*
	 *  Parse variant 3 or 4.
	 *
	 *  For variant 3 (e.g. "for (A in C) D;") the code for A (except the
	 *  final property/variable write) has already been emitted.  The first
	 *  instruction of that code is at pc_v34_lhs; a JUMP needs to be inserted
	 *  there to satisfy control flow needs.
	 *
	 *  For variant 4, if the variable declaration had an initializer
	 *  (e.g. "for (var A = B in C) D;") the code for the assignment
	 *  (B) has already been emitted.
	 *
	 *  Variables set before entering here:
	 *
	 *    pc_v34_lhs:    insert a "JUMP L2" here (see doc/compiler.rst example).
	 *    reg_temps + 0: iteration target value (written to LHS)
	 *    reg_temps + 1: enumerator object
	 */
	{
		duk_int_t pc_l1, pc_l2, pc_l3, pc_l4, pc_l5;
		duk_int_t pc_jumpto_l2, pc_jumpto_l3, pc_jumpto_l4, pc_jumpto_l5;
		duk_regconst_t reg_target;

		DUK_DDD(DUK_DDDPRINT("shared code for parsing variants 3 and 4, pc_v34_lhs=%ld", (long) pc_v34_lhs));

		DUK__SETTEMP(comp_ctx, temp_reset);

		/* First we need to insert a jump in the middle of previously
		 * emitted code to get the control flow right.  No jumps can
		 * cross the position where the jump is inserted.  See doc/compiler.rst
		 * for discussion on the intricacies of control flow and side effects
		 * for variants 3 and 4.
		 */

		duk__insert_jump_entry(comp_ctx, pc_v34_lhs);
		pc_jumpto_l2 = pc_v34_lhs;  /* inserted jump */
		pc_l1 = pc_v34_lhs + 1;     /* +1, right after inserted jump */

		/* The code for writing reg_temps + 0 to the left hand side has already
		 * been emitted.
		 */

		pc_jumpto_l3 = duk__emit_jump_empty(comp_ctx);  /* -> loop body */

		duk__advance(comp_ctx);  /* eat 'in' */

		/* Parse enumeration target and initialize enumerator.  For 'null' and 'undefined',
		 * INITENUM will creates a 'null' enumerator which works like an empty enumerator
		 * (E5 Section 12.6.4, step 3).  Note that INITENUM requires the value to be in a
		 * register (constant not allowed).
		 */

		pc_l2 = duk__get_current_pc(comp_ctx);
		reg_target = duk__exprtop_toreg(comp_ctx, res, DUK__BP_FOR_EXPR /*rbp_flags*/);  /* Expression */
		duk__emit_b_c(comp_ctx,
		              DUK_OP_INITENUM | DUK__EMIT_FLAG_B_IS_TARGET,
		              reg_temps + 1,
		              reg_target);
		pc_jumpto_l4 = duk__emit_jump_empty(comp_ctx);
		DUK__SETTEMP(comp_ctx, temp_reset);

		comp_ctx->curr_func.allow_regexp_in_adv = 1;
		duk__advance_expect(comp_ctx, DUK_TOK_RPAREN);  /* Allow RegExp as part of next stmt. */

		pc_l3 = duk__get_current_pc(comp_ctx);
		duk__parse_stmt(comp_ctx, res, 0 /*allow_source_elem*/);
		/* temp reset is not necessary after duk__parse_stmt(), which already does it */

		/* NEXTENUM needs a jump slot right after the main opcode.
		 * We need the code emitter to reserve the slot: if there's
		 * target shuffling, the target shuffle opcodes must happen
		 * after the jump slot (for NEXTENUM the shuffle opcodes are
		 * not needed if the enum is finished).
		 */
		pc_l4 = duk__get_current_pc(comp_ctx);
		duk__emit_b_c(comp_ctx,
		              DUK_OP_NEXTENUM | DUK__EMIT_FLAG_B_IS_TARGET | DUK__EMIT_FLAG_RESERVE_JUMPSLOT,
		              reg_temps + 0,
		              reg_temps + 1);
		pc_jumpto_l5 = comp_ctx->emit_jumpslot_pc;  /* NEXTENUM jump slot: executed when enum finished */
		duk__emit_jump(comp_ctx, pc_l1);  /* jump to next loop, using reg_v34_iter as iterated value */

		pc_l5 = duk__get_current_pc(comp_ctx);

		/* XXX: since the enumerator may be a memory expensive object,
		 * perhaps clear it explicitly here?  If so, break jump must
		 * go through this clearing operation.
		 */

		DUK_DDD(DUK_DDDPRINT("patching jumps: jumpto_l2: %ld->%ld, jumpto_l3: %ld->%ld, "
		                     "jumpto_l4: %ld->%ld, jumpto_l5: %ld->%ld, "
		                     "break: %ld->%ld, continue: %ld->%ld",
			             (long) pc_jumpto_l2, (long) pc_l2, (long) pc_jumpto_l3, (long) pc_l3,
			             (long) pc_jumpto_l4, (long) pc_l4, (long) pc_jumpto_l5, (long) pc_l5,
		                     (long) (pc_label_site + 1), (long) pc_l5, (long) (pc_label_site + 2), (long) pc_l4));

		duk__patch_jump(comp_ctx, pc_jumpto_l2, pc_l2);
		duk__patch_jump(comp_ctx, pc_jumpto_l3, pc_l3);
		duk__patch_jump(comp_ctx, pc_jumpto_l4, pc_l4);
		duk__patch_jump(comp_ctx, pc_jumpto_l5, pc_l5);
		duk__patch_jump(comp_ctx, pc_label_site + 1, pc_l5);  /* break jump */
		duk__patch_jump(comp_ctx, pc_label_site + 2, pc_l4);  /* continue jump */
	}
	goto finished;

 finished:
	DUK_DDD(DUK_DDDPRINT("end parsing a for/for-in statement"));
	return;

 syntax_error:
	DUK_ERROR_SYNTAX(thr, DUK_STR_INVALID_FOR);
	DUK_WO_NORETURN(return;);
}

DUK_LOCAL void duk__parse_switch_stmt(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_int_t pc_label_site) {
	duk_hthread *thr = comp_ctx->thr;
	duk_regconst_t temp_at_loop;
	duk_regconst_t rc_switch;    /* reg/const for switch value */
	duk_regconst_t rc_case;      /* reg/const for case value */
	duk_regconst_t reg_temp;     /* general temp register */
	duk_int_t pc_prevcase = -1;
	duk_int_t pc_prevstmt = -1;
	duk_int_t pc_default = -1;   /* -1 == not set, -2 == pending (next statement list) */

	/* Note: negative pc values are ignored when patching jumps, so no explicit checks needed */

	/*
	 *  Switch is pretty complicated because of several conflicting concerns:
	 *
	 *    - Want to generate code without an intermediate representation,
	 *      i.e., in one go
	 *
	 *    - Case selectors are expressions, not values, and may thus e.g. throw
	 *      exceptions (which causes evaluation order concerns)
	 *
	 *    - Evaluation semantics of case selectors and default clause need to be
	 *      carefully implemented to provide correct behavior even with case value
	 *      side effects
	 *
	 *    - Fall through case and default clauses; avoiding dead JUMPs if case
	 *      ends with an unconditional jump (a break or a continue)
	 *
	 *    - The same case value may occur multiple times, but evaluation rules
	 *      only process the first match before switching to a "propagation" mode
	 *      where case values are no longer evaluated
	 *
	 *  See E5 Section 12.11.  Also see doc/compiler.rst for compilation
	 *  discussion.
	 */

	duk__advance(comp_ctx);
	duk__advance_expect(comp_ctx, DUK_TOK_LPAREN);
	rc_switch = duk__exprtop_toregconst(comp_ctx, res, DUK__BP_FOR_EXPR /*rbp_flags*/);
	duk__advance_expect(comp_ctx, DUK_TOK_RPAREN);  /* RegExp mode does not matter. */
	duk__advance_expect(comp_ctx, DUK_TOK_LCURLY);

	DUK_DDD(DUK_DDDPRINT("switch value in register %ld", (long) rc_switch));

	temp_at_loop = DUK__GETTEMP(comp_ctx);

	for (;;) {
		duk_int_t num_stmts;
		duk_small_uint_t tok;

		/* sufficient for keeping temp reg numbers in check */
		DUK__SETTEMP(comp_ctx, temp_at_loop);

		if (comp_ctx->curr_token.t == DUK_TOK_RCURLY) {
			break;
		}

		/*
		 *  Parse a case or default clause.
		 */

		if (comp_ctx->curr_token.t == DUK_TOK_CASE) {
			/*
			 *  Case clause.
			 *
			 *  Note: cannot use reg_case as a temp register (for SEQ target)
			 *  because it may be a constant.
			 */

			duk__patch_jump_here(comp_ctx, pc_prevcase);  /* chain jumps for case
			                                               * evaluation and checking
			                                               */

			duk__advance(comp_ctx);
			rc_case = duk__exprtop_toregconst(comp_ctx, res, DUK__BP_FOR_EXPR /*rbp_flags*/);
			duk__advance_expect(comp_ctx, DUK_TOK_COLON);

			reg_temp = DUK__ALLOCTEMP(comp_ctx);
			duk__emit_a_b_c(comp_ctx,
			                DUK_OP_SEQ | DUK__EMIT_FLAG_BC_REGCONST,
			                reg_temp,
			                rc_switch,
			                rc_case);
			duk__emit_if_true_skip(comp_ctx, reg_temp);

			/* jump to next case clause */
			pc_prevcase = duk__emit_jump_empty(comp_ctx);  /* no match, next case */

			/* statements go here (if any) on next loop */
		} else if (comp_ctx->curr_token.t == DUK_TOK_DEFAULT) {
			/*
			 *  Default clause.
			 */

			if (pc_default >= 0) {
				goto syntax_error;
			}
			duk__advance(comp_ctx);
			duk__advance_expect(comp_ctx, DUK_TOK_COLON);

			/* Fix for https://github.com/svaarala/duktape/issues/155:
			 * If 'default' is first clause (detected by pc_prevcase < 0)
			 * we need to ensure we stay in the matching chain.
			 */
			if (pc_prevcase < 0) {
				DUK_DD(DUK_DDPRINT("default clause is first, emit prevcase jump"));
				pc_prevcase = duk__emit_jump_empty(comp_ctx);
			}

			/* default clause matches next statement list (if any) */
			pc_default = -2;
		} else {
			/* Code is not accepted before the first case/default clause */
			goto syntax_error;
		}

		/*
		 *  Parse code after the clause.  Possible terminators are
		 *  'case', 'default', and '}'.
		 *
		 *  Note that there may be no code at all, not even an empty statement,
		 *  between case clauses.  This must be handled just like an empty statement
		 *  (omitting seemingly pointless JUMPs), to avoid situations like
		 *  test-bug-case-fallthrough.js.
		 */

		num_stmts = 0;
		if (pc_default == -2) {
			pc_default = duk__get_current_pc(comp_ctx);
		}

		/* Note: this is correct even for default clause statements:
		 * they participate in 'fall-through' behavior even if the
		 * default clause is in the middle.
		 */
		duk__patch_jump_here(comp_ctx, pc_prevstmt);  /* chain jumps for 'fall-through'
		                                               * after a case matches.
		                                               */

		for (;;) {
			tok = comp_ctx->curr_token.t;
			if (tok == DUK_TOK_CASE || tok == DUK_TOK_DEFAULT ||
			    tok == DUK_TOK_RCURLY) {
				break;
			}
			num_stmts++;
			duk__parse_stmt(comp_ctx, res, 0 /*allow_source_elem*/);
		}

		/* fall-through jump to next code of next case (backpatched) */
		pc_prevstmt = duk__emit_jump_empty(comp_ctx);

		/* XXX: would be nice to omit this jump when the jump is not
		 * reachable, at least in the obvious cases (such as the case
		 * ending with a 'break'.
		 *
		 * Perhaps duk__parse_stmt() could provide some info on whether
		 * the statement is a "dead end"?
		 *
		 * If implemented, just set pc_prevstmt to -1 when not needed.
		 */
	}

	DUK_ASSERT(comp_ctx->curr_token.t == DUK_TOK_RCURLY);
	comp_ctx->curr_func.allow_regexp_in_adv = 1;
	duk__advance(comp_ctx);  /* Allow RegExp as part of next stmt. */

	/* default case control flow patchup; note that if pc_prevcase < 0
	 * (i.e. no case clauses), control enters default case automatically.
	 */
	if (pc_default >= 0) {
		/* default case exists: go there if no case matches */
		duk__patch_jump(comp_ctx, pc_prevcase, pc_default);
	} else {
		/* default case does not exist, or no statements present
		 * after default case: finish case evaluation
		 */
		duk__patch_jump_here(comp_ctx, pc_prevcase);
	}

	/* fall-through control flow patchup; note that pc_prevstmt may be
	 * < 0 (i.e. no case clauses), in which case this is a no-op.
	 */
	duk__patch_jump_here(comp_ctx, pc_prevstmt);

	/* continue jump not patched, an INVALID opcode remains there */
	duk__patch_jump_here(comp_ctx, pc_label_site + 1);  /* break jump */

	/* Note: 'fast' breaks will jump to pc_label_site + 1, which will
	 * then jump here.  The double jump will be eliminated by a
	 * peephole pass, resulting in an optimal jump here.  The label
	 * site jumps will remain in bytecode and will waste code size.
	 */

	return;

 syntax_error:
	DUK_ERROR_SYNTAX(thr, DUK_STR_INVALID_SWITCH);
	DUK_WO_NORETURN(return;);
}

DUK_LOCAL void duk__parse_if_stmt(duk_compiler_ctx *comp_ctx, duk_ivalue *res) {
	duk_regconst_t temp_reset;
	duk_regconst_t rc_cond;
	duk_int_t pc_jump_false;

	DUK_DDD(DUK_DDDPRINT("begin parsing if statement"));

	temp_reset = DUK__GETTEMP(comp_ctx);

	duk__advance(comp_ctx);  /* eat 'if' */
	duk__advance_expect(comp_ctx, DUK_TOK_LPAREN);

	rc_cond = duk__exprtop_toregconst(comp_ctx, res, DUK__BP_FOR_EXPR /*rbp_flags*/);
	duk__emit_if_true_skip(comp_ctx, rc_cond);
	pc_jump_false = duk__emit_jump_empty(comp_ctx);  /* jump to end or else part */
	DUK__SETTEMP(comp_ctx, temp_reset);

	comp_ctx->curr_func.allow_regexp_in_adv = 1;
	duk__advance_expect(comp_ctx, DUK_TOK_RPAREN);  /* Allow RegExp as part of next stmt. */

	duk__parse_stmt(comp_ctx, res, 0 /*allow_source_elem*/);

	/* The 'else' ambiguity is resolved by 'else' binding to the innermost
	 * construct, so greedy matching is correct here.
	 */

	if (comp_ctx->curr_token.t == DUK_TOK_ELSE) {
		duk_int_t pc_jump_end;

		DUK_DDD(DUK_DDDPRINT("if has else part"));

		duk__advance(comp_ctx);

		pc_jump_end = duk__emit_jump_empty(comp_ctx);  /* jump from true part to end */
		duk__patch_jump_here(comp_ctx, pc_jump_false);

		duk__parse_stmt(comp_ctx, res, 0 /*allow_source_elem*/);

		duk__patch_jump_here(comp_ctx, pc_jump_end);
	} else {
		DUK_DDD(DUK_DDDPRINT("if does not have else part"));

		duk__patch_jump_here(comp_ctx, pc_jump_false);
	}

	DUK_DDD(DUK_DDDPRINT("end parsing if statement"));
}

DUK_LOCAL void duk__parse_do_stmt(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_int_t pc_label_site) {
	duk_regconst_t rc_cond;
	duk_int_t pc_start;

	DUK_DDD(DUK_DDDPRINT("begin parsing do statement"));

	duk__advance(comp_ctx);  /* Eat 'do'; allow RegExp as part of next stmt. */

	pc_start = duk__get_current_pc(comp_ctx);
	duk__parse_stmt(comp_ctx, res, 0 /*allow_source_elem*/);
	duk__patch_jump_here(comp_ctx, pc_label_site + 2);  /* continue jump */

	duk__advance_expect(comp_ctx, DUK_TOK_WHILE);
	duk__advance_expect(comp_ctx, DUK_TOK_LPAREN);

	rc_cond = duk__exprtop_toregconst(comp_ctx, res, DUK__BP_FOR_EXPR /*rbp_flags*/);
	duk__emit_if_false_skip(comp_ctx, rc_cond);
	duk__emit_jump(comp_ctx, pc_start);
	/* no need to reset temps, as we're finished emitting code */

	comp_ctx->curr_func.allow_regexp_in_adv = 1;  /* Allow RegExp as part of next stmt. */
	duk__advance_expect(comp_ctx, DUK_TOK_RPAREN);

	duk__patch_jump_here(comp_ctx, pc_label_site + 1);  /* break jump */

	DUK_DDD(DUK_DDDPRINT("end parsing do statement"));
}

DUK_LOCAL void duk__parse_while_stmt(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_int_t pc_label_site) {
	duk_regconst_t temp_reset;
	duk_regconst_t rc_cond;
	duk_int_t pc_start;
	duk_int_t pc_jump_false;

	DUK_DDD(DUK_DDDPRINT("begin parsing while statement"));

	temp_reset = DUK__GETTEMP(comp_ctx);

	duk__advance(comp_ctx);  /* eat 'while' */

	duk__advance_expect(comp_ctx, DUK_TOK_LPAREN);

	pc_start = duk__get_current_pc(comp_ctx);
	duk__patch_jump_here(comp_ctx, pc_label_site + 2);  /* continue jump */

	rc_cond = duk__exprtop_toregconst(comp_ctx, res, DUK__BP_FOR_EXPR /*rbp_flags*/);
	duk__emit_if_true_skip(comp_ctx, rc_cond);
	pc_jump_false = duk__emit_jump_empty(comp_ctx);
	DUK__SETTEMP(comp_ctx, temp_reset);

	comp_ctx->curr_func.allow_regexp_in_adv = 1;
	duk__advance_expect(comp_ctx, DUK_TOK_RPAREN);  /* Allow RegExp as part of next stmt. */

	duk__parse_stmt(comp_ctx, res, 0 /*allow_source_elem*/);
	duk__emit_jump(comp_ctx, pc_start);

	duk__patch_jump_here(comp_ctx, pc_jump_false);
	duk__patch_jump_here(comp_ctx, pc_label_site + 1);  /* break jump */

	DUK_DDD(DUK_DDDPRINT("end parsing while statement"));
}

DUK_LOCAL void duk__parse_break_or_continue_stmt(duk_compiler_ctx *comp_ctx, duk_ivalue *res) {
	duk_hthread *thr = comp_ctx->thr;
	duk_bool_t is_break = (comp_ctx->curr_token.t == DUK_TOK_BREAK);
	duk_int_t label_id;
	duk_int_t label_catch_depth;
	duk_int_t label_pc;  /* points to LABEL; pc+1 = jump site for break; pc+2 = jump site for continue */
	duk_bool_t label_is_closest;

	DUK_UNREF(res);

	duk__advance(comp_ctx);  /* eat 'break' or 'continue' */

	if (comp_ctx->curr_token.t == DUK_TOK_SEMICOLON ||  /* explicit semi follows */
	    comp_ctx->curr_token.lineterm ||                /* automatic semi will be inserted */
	    comp_ctx->curr_token.allow_auto_semi) {         /* automatic semi will be inserted */
		/* break/continue without label */

		duk__lookup_active_label(comp_ctx, DUK_HTHREAD_STRING_EMPTY_STRING(thr), is_break, &label_id, &label_catch_depth, &label_pc, &label_is_closest);
	} else if (comp_ctx->curr_token.t == DUK_TOK_IDENTIFIER) {
		/* break/continue with label (label cannot be a reserved word, production is 'Identifier' */
		DUK_ASSERT(comp_ctx->curr_token.str1 != NULL);
		duk__lookup_active_label(comp_ctx, comp_ctx->curr_token.str1, is_break, &label_id, &label_catch_depth, &label_pc, &label_is_closest);
		duk__advance(comp_ctx);
	} else {
		DUK_ERROR_SYNTAX(thr, DUK_STR_INVALID_BREAK_CONT_LABEL);
		DUK_WO_NORETURN(return;);
	}

	/* Use a fast break/continue when possible.  A fast break/continue is
	 * just a jump to the LABEL break/continue jump slot, which then jumps
	 * to an appropriate place (for break, going through ENDLABEL correctly).
	 * The peephole optimizer will optimize the jump to a direct one.
	 */

	if (label_catch_depth == comp_ctx->curr_func.catch_depth &&
	    label_is_closest) {
		DUK_DDD(DUK_DDDPRINT("break/continue: is_break=%ld, label_id=%ld, label_is_closest=%ld, "
		                     "label_catch_depth=%ld, catch_depth=%ld "
		                     "-> use fast variant (direct jump)",
		                     (long) is_break, (long) label_id, (long) label_is_closest,
		                     (long) label_catch_depth, (long) comp_ctx->curr_func.catch_depth));

		duk__emit_jump(comp_ctx, label_pc + (is_break ? 1 : 2));
	} else {
		DUK_DDD(DUK_DDDPRINT("break/continue: is_break=%ld, label_id=%ld, label_is_closest=%ld, "
		                     "label_catch_depth=%ld, catch_depth=%ld "
		                     "-> use slow variant (longjmp)",
		                     (long) is_break, (long) label_id, (long) label_is_closest,
		                     (long) label_catch_depth, (long) comp_ctx->curr_func.catch_depth));

		duk__emit_bc(comp_ctx,
		             is_break ? DUK_OP_BREAK : DUK_OP_CONTINUE,
		             (duk_regconst_t) label_id);
	}
}

DUK_LOCAL void duk__parse_return_stmt(duk_compiler_ctx *comp_ctx, duk_ivalue *res) {
	duk_hthread *thr = comp_ctx->thr;
	duk_regconst_t rc_val;

	duk__advance(comp_ctx);  /* eat 'return' */

	/* A 'return' statement is only allowed inside an actual function body,
	 * not as part of eval or global code.
	 */
	if (!comp_ctx->curr_func.is_function) {
		DUK_ERROR_SYNTAX(thr, DUK_STR_INVALID_RETURN);
		DUK_WO_NORETURN(return;);
	}

	if (comp_ctx->curr_token.t == DUK_TOK_SEMICOLON ||  /* explicit semi follows */
	    comp_ctx->curr_token.lineterm ||                /* automatic semi will be inserted */
	    comp_ctx->curr_token.allow_auto_semi) {         /* automatic semi will be inserted */
		DUK_DDD(DUK_DDDPRINT("empty return value -> undefined"));
		duk__emit_op_only(comp_ctx, DUK_OP_RETUNDEF);
	} else {
		duk_int_t pc_before_expr;
		duk_int_t pc_after_expr;

		DUK_DDD(DUK_DDDPRINT("return with a value"));

		DUK_UNREF(pc_before_expr);
		DUK_UNREF(pc_after_expr);

		pc_before_expr = duk__get_current_pc(comp_ctx);
		rc_val = duk__exprtop_toregconst(comp_ctx, res, DUK__BP_FOR_EXPR /*rbp_flags*/);
		pc_after_expr = duk__get_current_pc(comp_ctx);

		/* Tail call check: if last opcode emitted was CALL, and
		 * the context allows it, add a tailcall flag to the CALL.
		 * This doesn't guarantee that a tail call will be allowed at
		 * runtime, so the RETURN must still be emitted.  (Duktape
		 * 0.10.0 avoided this and simulated a RETURN if a tail call
		 * couldn't be used at runtime; but this didn't work
		 * correctly with a thread yield/resume, see
		 * test-bug-tailcall-thread-yield-resume.js for discussion.)
		 *
		 * In addition to the last opcode being CALL, we also need to
		 * be sure that 'rc_val' is the result register of the CALL.
		 * For instance, for the expression 'return 0, (function ()
		 * { return 1; }), 2' the last opcode emitted is CALL (no
		 * bytecode is emitted for '2') but 'rc_val' indicates
		 * constant '2'.  Similarly if '2' is replaced by a register
		 * bound variable, no opcodes are emitted but tail call would
		 * be incorrect.
		 *
		 * This is tricky and easy to get wrong.  It would be best to
		 * track enough expression metadata to check that 'rc_val' came
		 * from that last CALL instruction.  We don't have that metadata
		 * now, so we check that 'rc_val' is a temporary register result
		 * (not a constant or a register bound variable).  There should
		 * be no way currently for 'rc_val' to be a temporary for an
		 * expression following the CALL instruction without emitting
		 * some opcodes following the CALL.  This proxy check is used
		 * below.
		 *
		 * See: test-bug-comma-expr-gh131.js.
		 *
		 * The non-standard 'caller' property disables tail calls
		 * because they pose some special cases which haven't been
		 * fixed yet.
		 */

#if defined(DUK_USE_TAILCALL)
		if (comp_ctx->curr_func.catch_depth == 0 &&   /* no catchers */
		    pc_after_expr > pc_before_expr) {         /* at least one opcode emitted */
			duk_compiler_instr *instr;
			duk_instr_t ins;
			duk_small_uint_t op;

			instr = duk__get_instr_ptr(comp_ctx, pc_after_expr - 1);
			DUK_ASSERT(instr != NULL);

			ins = instr->ins;
			op = (duk_small_uint_t) DUK_DEC_OP(ins);
			if ((op & ~0x0fU) == DUK_OP_CALL0 &&
			    DUK__ISREG_TEMP(comp_ctx, rc_val) /* see above */) {
				DUK_DDD(DUK_DDDPRINT("return statement detected a tail call opportunity: "
				                     "catch depth is 0, duk__exprtop() emitted >= 1 instructions, "
				                     "and last instruction is a CALL "
				                     "-> change to TAILCALL"));
				ins |= DUK_ENC_OP(DUK_BC_CALL_FLAG_TAILCALL);
				instr->ins = ins;
			}
		}
#endif  /* DUK_USE_TAILCALL */

		if (DUK__ISREG(rc_val)) {
			duk__emit_bc(comp_ctx, DUK_OP_RETREG, rc_val);
		} else {
			rc_val = DUK__REMOVECONST(rc_val);
			if (duk__const_needs_refcount(comp_ctx, rc_val)) {
				duk__emit_bc(comp_ctx, DUK_OP_RETCONST, rc_val);
			} else {
				duk__emit_bc(comp_ctx, DUK_OP_RETCONSTN, rc_val);
			}
		}
	}
}

DUK_LOCAL void duk__parse_throw_stmt(duk_compiler_ctx *comp_ctx, duk_ivalue *res) {
	duk_regconst_t reg_val;

	duk__advance(comp_ctx);  /* eat 'throw' */

	/* Unlike break/continue, throw statement does not allow an empty value. */

	if (comp_ctx->curr_token.lineterm) {
		DUK_ERROR_SYNTAX(comp_ctx->thr, DUK_STR_INVALID_THROW);
		DUK_WO_NORETURN(return;);
	}

	reg_val = duk__exprtop_toreg(comp_ctx, res, DUK__BP_FOR_EXPR /*rbp_flags*/);
	duk__emit_bc(comp_ctx,
	             DUK_OP_THROW,
	             reg_val);
}

DUK_LOCAL void duk__parse_try_stmt(duk_compiler_ctx *comp_ctx, duk_ivalue *res) {
	duk_hthread *thr = comp_ctx->thr;
	duk_regconst_t reg_catch;      /* reg_catch+0 and reg_catch+1 are reserved for TRYCATCH */
	duk_regconst_t rc_varname = 0;
	duk_small_uint_t trycatch_flags = 0;
	duk_int_t pc_ldconst = -1;
	duk_int_t pc_trycatch = -1;
	duk_int_t pc_catch = -1;
	duk_int_t pc_finally = -1;

	DUK_UNREF(res);

	/*
	 *  See the following documentation for discussion:
	 *
	 *    doc/execution.rst: control flow details
	 *
	 *  Try, catch, and finally "parts" are Blocks, not Statements, so
	 *  they must always be delimited by curly braces.  This is unlike e.g.
	 *  the if statement, which accepts any Statement.  This eliminates any
	 *  questions of matching parts of nested try statements.  The Block
	 *  parsing is implemented inline here (instead of calling out).
	 *
	 *  Finally part has a 'let scoped' variable, which requires a few kinks
	 *  here.
	 */

	comp_ctx->curr_func.catch_depth++;

	duk__advance(comp_ctx);  /* eat 'try' */

	reg_catch = DUK__ALLOCTEMPS(comp_ctx, 2);

	/* The target for this LDCONST may need output shuffling, but we assume
	 * that 'pc_ldconst' will be the LDCONST that we can patch later.  This
	 * should be the case because there's no input shuffling.  (If there's
	 * no catch clause, this LDCONST will be replaced with a NOP.)
	 */
	pc_ldconst = duk__get_current_pc(comp_ctx);
	duk__emit_a_bc(comp_ctx, DUK_OP_LDCONST, reg_catch, 0 /*patched later*/);

	pc_trycatch = duk__get_current_pc(comp_ctx);
	duk__emit_invalid(comp_ctx);  /* TRYCATCH, cannot emit now (not enough info) */
	duk__emit_invalid(comp_ctx);  /* jump for 'catch' case */
	duk__emit_invalid(comp_ctx);  /* jump for 'finally' case or end (if no finally) */

	/* try part */
	duk__advance_expect(comp_ctx, DUK_TOK_LCURLY);
	duk__parse_stmts(comp_ctx, 0 /*allow_source_elem*/, 0 /*expect_eof*/, 1 /*regexp_after*/);
	/* the DUK_TOK_RCURLY is eaten by duk__parse_stmts() */
	duk__emit_op_only(comp_ctx, DUK_OP_ENDTRY);

	if (comp_ctx->curr_token.t == DUK_TOK_CATCH) {
		/*
		 *  The catch variable must be updated to reflect the new allocated
		 *  register for the duration of the catch clause.  We need to store
		 *  and restore the original value for the varmap entry (if any).
		 */

		/*
		 *  Note: currently register bindings must be fixed for the entire
		 *  function.  So, even though the catch variable is in a register
		 *  we know, we must use an explicit environment record and slow path
		 *  accesses to read/write the catch binding to make closures created
		 *  within the catch clause work correctly.  This restriction should
		 *  be fixable (at least in common cases) later.
		 *
		 *  See: test-bug-catch-binding-2.js.
		 *
		 *  XXX: improve to get fast path access to most catch clauses.
		 */

		duk_hstring *h_var;
		duk_int_t varmap_value;  /* for storing/restoring the varmap binding for catch variable */

		DUK_DDD(DUK_DDDPRINT("stack top at start of catch clause: %ld", (long) duk_get_top(thr)));

		trycatch_flags |= DUK_BC_TRYCATCH_FLAG_HAVE_CATCH;

		pc_catch = duk__get_current_pc(comp_ctx);

		duk__advance(comp_ctx);
		duk__advance_expect(comp_ctx, DUK_TOK_LPAREN);

		if (comp_ctx->curr_token.t != DUK_TOK_IDENTIFIER) {
			/* Identifier, i.e. don't allow reserved words */
			goto syntax_error;
		}
		h_var = comp_ctx->curr_token.str1;
		DUK_ASSERT(h_var != NULL);

		duk_push_hstring(thr, h_var);  /* keep in on valstack, use borrowed ref below */

		if (comp_ctx->curr_func.is_strict &&
		    ((h_var == DUK_HTHREAD_STRING_EVAL(thr)) ||
		     (h_var == DUK_HTHREAD_STRING_LC_ARGUMENTS(thr)))) {
			DUK_DDD(DUK_DDDPRINT("catch identifier 'eval' or 'arguments' in strict mode -> SyntaxError"));
			goto syntax_error;
		}

		duk_dup_top(thr);
		rc_varname = duk__getconst(comp_ctx);
		DUK_DDD(DUK_DDDPRINT("catch clause, rc_varname=0x%08lx (%ld)",
		                     (unsigned long) rc_varname, (long) rc_varname));

		duk__advance(comp_ctx);
		duk__advance_expect(comp_ctx, DUK_TOK_RPAREN);

		duk__advance_expect(comp_ctx, DUK_TOK_LCURLY);

		DUK_DDD(DUK_DDDPRINT("varmap before modifying for catch clause: %!iT",
		                     (duk_tval *) duk_get_tval(thr, comp_ctx->curr_func.varmap_idx)));

		duk_dup_top(thr);
		duk_get_prop(thr, comp_ctx->curr_func.varmap_idx);
		if (duk_is_undefined(thr, -1)) {
			varmap_value = -2;
		} else if (duk_is_null(thr, -1)) {
			varmap_value = -1;
		} else {
			DUK_ASSERT(duk_is_number(thr, -1));
			varmap_value = duk_get_int(thr, -1);
			DUK_ASSERT(varmap_value >= 0);
		}
		duk_pop(thr);

#if 0
		/* It'd be nice to do something like this - but it doesn't
		 * work for closures created inside the catch clause.
		 */
		duk_dup_top(thr);
		duk_push_int(thr, (duk_int_t) (reg_catch + 0));
		duk_put_prop(thr, comp_ctx->curr_func.varmap_idx);
#endif
		duk_dup_top(thr);
		duk_push_null(thr);
		duk_put_prop(thr, comp_ctx->curr_func.varmap_idx);

		duk__emit_a_bc(comp_ctx,
		               DUK_OP_PUTVAR | DUK__EMIT_FLAG_A_IS_SOURCE,
		               reg_catch + 0 /*value*/,
		               rc_varname /*varname*/);

		DUK_DDD(DUK_DDDPRINT("varmap before parsing catch clause: %!iT",
		                     (duk_tval *) duk_get_tval(thr, comp_ctx->curr_func.varmap_idx)));

		duk__parse_stmts(comp_ctx, 0 /*allow_source_elem*/, 0 /*expect_eof*/, 1 /*regexp_after*/);
		/* the DUK_TOK_RCURLY is eaten by duk__parse_stmts() */

		if (varmap_value == -2) {
			/* not present */
			duk_del_prop(thr, comp_ctx->curr_func.varmap_idx);
		} else {
			if (varmap_value == -1) {
				duk_push_null(thr);
			} else {
				DUK_ASSERT(varmap_value >= 0);
				duk_push_int(thr, varmap_value);
			}
			duk_put_prop(thr, comp_ctx->curr_func.varmap_idx);
		}
		/* varname is popped by above code */

		DUK_DDD(DUK_DDDPRINT("varmap after restore catch clause: %!iT",
		                     (duk_tval *) duk_get_tval(thr, comp_ctx->curr_func.varmap_idx)));

		duk__emit_op_only(comp_ctx,
		                  DUK_OP_ENDCATCH);

		/*
		 *  XXX: for now, indicate that an expensive catch binding
		 *  declarative environment is always needed.  If we don't
		 *  need it, we don't need the const_varname either.
		 */

		trycatch_flags |= DUK_BC_TRYCATCH_FLAG_CATCH_BINDING;

		DUK_DDD(DUK_DDDPRINT("stack top at end of catch clause: %ld", (long) duk_get_top(thr)));
	}

	if (comp_ctx->curr_token.t == DUK_TOK_FINALLY) {
		trycatch_flags |= DUK_BC_TRYCATCH_FLAG_HAVE_FINALLY;

		pc_finally = duk__get_current_pc(comp_ctx);

		duk__advance(comp_ctx);

		duk__advance_expect(comp_ctx, DUK_TOK_LCURLY);
		duk__parse_stmts(comp_ctx, 0 /*allow_source_elem*/, 0 /*expect_eof*/, 1 /*regexp_after*/);
		/* the DUK_TOK_RCURLY is eaten by duk__parse_stmts() */
		duk__emit_abc(comp_ctx,
		              DUK_OP_ENDFIN,
		              reg_catch);  /* rethrow */
	}

	if (!(trycatch_flags & DUK_BC_TRYCATCH_FLAG_HAVE_CATCH) &&
	    !(trycatch_flags & DUK_BC_TRYCATCH_FLAG_HAVE_FINALLY)) {
		/* must have catch and/or finally */
		goto syntax_error;
	}

	/* If there's no catch block, rc_varname will be 0 and duk__patch_trycatch()
	 * will replace the LDCONST with a NOP.  For any actual constant (including
	 * constant 0) the DUK__CONST_MARKER flag will be set in rc_varname.
	 */

	duk__patch_trycatch(comp_ctx,
	                    pc_ldconst,
	                    pc_trycatch,
	                    reg_catch,
	                    rc_varname,
	                    trycatch_flags);

	if (trycatch_flags & DUK_BC_TRYCATCH_FLAG_HAVE_CATCH) {
		DUK_ASSERT(pc_catch >= 0);
		duk__patch_jump(comp_ctx, pc_trycatch + 1, pc_catch);
	}

	if (trycatch_flags & DUK_BC_TRYCATCH_FLAG_HAVE_FINALLY) {
		DUK_ASSERT(pc_finally >= 0);
		duk__patch_jump(comp_ctx, pc_trycatch + 2, pc_finally);
	} else {
		/* without finally, the second jump slot is used to jump to end of stmt */
		duk__patch_jump_here(comp_ctx, pc_trycatch + 2);
	}

	comp_ctx->curr_func.catch_depth--;
	return;

 syntax_error:
	DUK_ERROR_SYNTAX(thr, DUK_STR_INVALID_TRY);
	DUK_WO_NORETURN(return;);
}

DUK_LOCAL void duk__parse_with_stmt(duk_compiler_ctx *comp_ctx, duk_ivalue *res) {
	duk_int_t pc_trycatch;
	duk_int_t pc_finished;
	duk_regconst_t reg_catch;
	duk_small_uint_t trycatch_flags;

	if (comp_ctx->curr_func.is_strict) {
		DUK_ERROR_SYNTAX(comp_ctx->thr, DUK_STR_WITH_IN_STRICT_MODE);
		DUK_WO_NORETURN(return;);
	}

	comp_ctx->curr_func.catch_depth++;

	duk__advance(comp_ctx);  /* eat 'with' */

	reg_catch = DUK__ALLOCTEMPS(comp_ctx, 2);

	duk__advance_expect(comp_ctx, DUK_TOK_LPAREN);
	duk__exprtop_toforcedreg(comp_ctx, res, DUK__BP_FOR_EXPR /*rbp_flags*/, reg_catch);
	comp_ctx->curr_func.allow_regexp_in_adv = 1;
	duk__advance_expect(comp_ctx, DUK_TOK_RPAREN);  /* Allow RegExp as part of next stmt. */

	pc_trycatch = duk__get_current_pc(comp_ctx);
	trycatch_flags = DUK_BC_TRYCATCH_FLAG_WITH_BINDING;
	duk__emit_a_bc(comp_ctx,
	                DUK_OP_TRYCATCH | DUK__EMIT_FLAG_NO_SHUFFLE_A,
	                (duk_regconst_t) trycatch_flags /*a*/,
	                reg_catch /*bc*/);
	duk__emit_invalid(comp_ctx);  /* catch jump */
	duk__emit_invalid(comp_ctx);  /* finished jump */

	duk__parse_stmt(comp_ctx, res, 0 /*allow_source_elem*/);
	duk__emit_op_only(comp_ctx, DUK_OP_ENDTRY);

	pc_finished = duk__get_current_pc(comp_ctx);

	duk__patch_jump(comp_ctx, pc_trycatch + 2, pc_finished);

	comp_ctx->curr_func.catch_depth--;
}

DUK_LOCAL duk_int_t duk__stmt_label_site(duk_compiler_ctx *comp_ctx, duk_int_t label_id) {
	/* if a site already exists, nop: max one label site per statement */
	if (label_id >= 0) {
		return label_id;
	}

	label_id = comp_ctx->curr_func.label_next++;
	DUK_DDD(DUK_DDDPRINT("allocated new label id for label site: %ld", (long) label_id));

	duk__emit_bc(comp_ctx,
	             DUK_OP_LABEL,
	             (duk_regconst_t) label_id);
	duk__emit_invalid(comp_ctx);
	duk__emit_invalid(comp_ctx);

	return label_id;
}

/* Parse a single statement.
 *
 * Creates a label site (with an empty label) automatically for iteration
 * statements.  Also "peels off" any label statements for explicit labels.
 */
DUK_LOCAL void duk__parse_stmt(duk_compiler_ctx *comp_ctx, duk_ivalue *res, duk_bool_t allow_source_elem) {
	duk_hthread *thr = comp_ctx->thr;
	duk_bool_t dir_prol_at_entry;    /* directive prologue status at entry */
	duk_regconst_t temp_at_entry;
	duk_size_t labels_len_at_entry;
	duk_int_t pc_at_entry;           /* assumed to also be PC of "LABEL" */
	duk_int_t stmt_id;
	duk_small_uint_t stmt_flags = 0;
	duk_int_t label_id = -1;
	duk_small_uint_t tok;
	duk_bool_t test_func_decl;

	DUK__RECURSION_INCREASE(comp_ctx, thr);

	temp_at_entry = DUK__GETTEMP(comp_ctx);
	pc_at_entry = duk__get_current_pc(comp_ctx);
	labels_len_at_entry = duk_get_length(thr, comp_ctx->curr_func.labelnames_idx);
	stmt_id = comp_ctx->curr_func.stmt_next++;
	dir_prol_at_entry = comp_ctx->curr_func.in_directive_prologue;

	DUK_UNREF(stmt_id);

	DUK_DDD(DUK_DDDPRINT("parsing a statement, stmt_id=%ld, temp_at_entry=%ld, labels_len_at_entry=%ld, "
	                     "is_strict=%ld, in_directive_prologue=%ld, catch_depth=%ld",
	                     (long) stmt_id, (long) temp_at_entry, (long) labels_len_at_entry,
	                     (long) comp_ctx->curr_func.is_strict, (long) comp_ctx->curr_func.in_directive_prologue,
	                     (long) comp_ctx->curr_func.catch_depth));

	/* The directive prologue flag is cleared by default so that it is
	 * unset for any recursive statement parsing.  It is only "revived"
	 * if a directive is detected.  (We could also make directives only
	 * allowed if 'allow_source_elem' was true.)
	 */
	comp_ctx->curr_func.in_directive_prologue = 0;

 retry_parse:

	DUK_DDD(DUK_DDDPRINT("try stmt parse, stmt_id=%ld, label_id=%ld, allow_source_elem=%ld, catch_depth=%ld",
	                     (long) stmt_id, (long) label_id, (long) allow_source_elem,
	                     (long) comp_ctx->curr_func.catch_depth));

	/*
	 *  Detect iteration statements; if encountered, establish an
	 *  empty label.
	 */

	tok = comp_ctx->curr_token.t;
	if (tok == DUK_TOK_FOR || tok == DUK_TOK_DO || tok == DUK_TOK_WHILE ||
	    tok == DUK_TOK_SWITCH) {
		DUK_DDD(DUK_DDDPRINT("iteration/switch statement -> add empty label"));

		label_id = duk__stmt_label_site(comp_ctx, label_id);
		duk__add_label(comp_ctx,
		               DUK_HTHREAD_STRING_EMPTY_STRING(thr),
		               pc_at_entry /*pc_label*/,
		               label_id);
	}

	/*
	 *  Main switch for statement / source element type.
	 */

	switch (comp_ctx->curr_token.t) {
	case DUK_TOK_FUNCTION: {
		/*
		 *  Function declaration, function expression, or (non-standard)
		 *  function statement.
		 *
		 *  The E5 specification only allows function declarations at
		 *  the top level (in "source elements").  An ExpressionStatement
		 *  is explicitly not allowed to begin with a "function" keyword
		 *  (E5 Section 12.4).  Hence any non-error semantics for such
		 *  non-top-level statements are non-standard.  Duktape semantics
		 *  for function statements are modelled after V8, see
		 *  test-dev-func-decl-outside-top.js.
		 */
		test_func_decl = allow_source_elem;
#if defined(DUK_USE_NONSTD_FUNC_STMT)
		/* Lenient: allow function declarations outside top level in
		 * non-strict mode but reject them in strict mode.
		 */
		test_func_decl = test_func_decl || !comp_ctx->curr_func.is_strict;
#endif  /* DUK_USE_NONSTD_FUNC_STMT */
		/* Strict: never allow function declarations outside top level. */
		if (test_func_decl) {
			/* FunctionDeclaration: not strictly a statement but handled as such.
			 *
			 * O(depth^2) parse count for inner functions is handled by recording a
			 * lexer offset on the first compilation pass, so that the function can
			 * be efficiently skipped on the second pass.  This is encapsulated into
			 * duk__parse_func_like_fnum().
			 */

			duk_int_t fnum;
#if defined(DUK_USE_ASSERTIONS)
			duk_idx_t top_before;
#endif

			DUK_DDD(DUK_DDDPRINT("function declaration statement"));

#if defined(DUK_USE_ASSERTIONS)
			top_before = duk_get_top(thr);
#endif

			duk__advance(comp_ctx);  /* eat 'function' */
			fnum = duk__parse_func_like_fnum(comp_ctx, DUK__FUNC_FLAG_DECL | DUK__FUNC_FLAG_PUSHNAME_PASS1);

			/* The value stack convention here is a bit odd: the function
			 * name is only pushed on pass 1 (in_scanning), and is needed
			 * to process function declarations.
			 */
			if (comp_ctx->curr_func.in_scanning) {
				duk_uarridx_t n;

#if defined(DUK_USE_ASSERTIONS)
				DUK_ASSERT(duk_get_top(thr) == top_before + 1);
#endif
				DUK_DDD(DUK_DDDPRINT("register function declaration %!T in pass 1, fnum %ld",
				                     duk_get_tval(thr, -1), (long) fnum));
				n = (duk_uarridx_t) duk_get_length(thr, comp_ctx->curr_func.decls_idx);
				/* funcname is at index -1 */
				duk_put_prop_index(thr, comp_ctx->curr_func.decls_idx, n);
				duk_push_int(thr, (duk_int_t) (DUK_DECL_TYPE_FUNC + (fnum << 8)));
				duk_put_prop_index(thr, comp_ctx->curr_func.decls_idx, n + 1);
			} else {
#if defined(DUK_USE_ASSERTIONS)
				DUK_ASSERT(duk_get_top(thr) == top_before);
#endif
			}

			/* no statement value (unlike function expression) */
			stmt_flags = 0;
			break;
		} else {
			DUK_ERROR_SYNTAX(thr, DUK_STR_FUNC_STMT_NOT_ALLOWED);
			DUK_WO_NORETURN(return;);
		}
		break;
	}
	case DUK_TOK_LCURLY: {
		DUK_DDD(DUK_DDDPRINT("block statement"));
		duk__advance(comp_ctx);
		duk__parse_stmts(comp_ctx, 0 /*allow_source_elem*/, 0 /*expect_eof*/, 1 /*regexp_after*/);
		/* the DUK_TOK_RCURLY is eaten by duk__parse_stmts() */
		if (label_id >= 0) {
			duk__patch_jump_here(comp_ctx, pc_at_entry + 1);  /* break jump */
		}
		stmt_flags = 0;
		break;
	}
	case DUK_TOK_CONST: {
		DUK_DDD(DUK_DDDPRINT("constant declaration statement"));
		duk__parse_var_stmt(comp_ctx, res, DUK__EXPR_FLAG_REQUIRE_INIT /*expr_flags*/);
		stmt_flags = DUK__HAS_TERM;
		break;
	}
	case DUK_TOK_VAR: {
		DUK_DDD(DUK_DDDPRINT("variable declaration statement"));
		duk__parse_var_stmt(comp_ctx, res, 0 /*expr_flags*/);
		stmt_flags = DUK__HAS_TERM;
		break;
	}
	case DUK_TOK_SEMICOLON: {
		/* empty statement with an explicit semicolon */
		DUK_DDD(DUK_DDDPRINT("empty statement"));
		stmt_flags = DUK__HAS_TERM;
		break;
	}
	case DUK_TOK_IF: {
		DUK_DDD(DUK_DDDPRINT("if statement"));
		duk__parse_if_stmt(comp_ctx, res);
		if (label_id >= 0) {
			duk__patch_jump_here(comp_ctx, pc_at_entry + 1);  /* break jump */
		}
		stmt_flags = 0;
		break;
	}
	case DUK_TOK_DO: {
		/*
		 *  Do-while statement is mostly trivial, but there is special
		 *  handling for automatic semicolon handling (triggered by the
		 *  DUK__ALLOW_AUTO_SEMI_ALWAYS) flag related to a bug filed at:
		 *
		 *    https://bugs.ecmascript.org/show_bug.cgi?id=8
		 *
		 *  See doc/compiler.rst for details.
		 */
		DUK_DDD(DUK_DDDPRINT("do statement"));
		DUK_ASSERT(label_id >= 0);
		duk__update_label_flags(comp_ctx,
		                        label_id,
		                        DUK_LABEL_FLAG_ALLOW_BREAK | DUK_LABEL_FLAG_ALLOW_CONTINUE);
		duk__parse_do_stmt(comp_ctx, res, pc_at_entry);
		stmt_flags = DUK__HAS_TERM | DUK__ALLOW_AUTO_SEMI_ALWAYS;  /* DUK__ALLOW_AUTO_SEMI_ALWAYS workaround */
		break;
	}
	case DUK_TOK_WHILE: {
		DUK_DDD(DUK_DDDPRINT("while statement"));
		DUK_ASSERT(label_id >= 0);
		duk__update_label_flags(comp_ctx,
		                        label_id,
		                        DUK_LABEL_FLAG_ALLOW_BREAK | DUK_LABEL_FLAG_ALLOW_CONTINUE);
		duk__parse_while_stmt(comp_ctx, res, pc_at_entry);
		stmt_flags = 0;
		break;
	}
	case DUK_TOK_FOR: {
		/*
		 *  For/for-in statement is complicated to parse because
		 *  determining the statement type (three-part for vs. a
		 *  for-in) requires potential backtracking.
		 *
		 *  See the helper for the messy stuff.
		 */
		DUK_DDD(DUK_DDDPRINT("for/for-in statement"));
		DUK_ASSERT(label_id >= 0);
		duk__update_label_flags(comp_ctx,
		                        label_id,
		                        DUK_LABEL_FLAG_ALLOW_BREAK | DUK_LABEL_FLAG_ALLOW_CONTINUE);
		duk__parse_for_stmt(comp_ctx, res, pc_at_entry);
		stmt_flags = 0;
		break;
	}
	case DUK_TOK_CONTINUE:
	case DUK_TOK_BREAK: {
		DUK_DDD(DUK_DDDPRINT("break/continue statement"));
		duk__parse_break_or_continue_stmt(comp_ctx, res);
		stmt_flags = DUK__HAS_TERM | DUK__IS_TERMINAL;
		break;
	}
	case DUK_TOK_RETURN: {
		DUK_DDD(DUK_DDDPRINT("return statement"));
		duk__parse_return_stmt(comp_ctx, res);
		stmt_flags = DUK__HAS_TERM | DUK__IS_TERMINAL;
		break;
	}
	case DUK_TOK_WITH: {
		DUK_DDD(DUK_DDDPRINT("with statement"));
		comp_ctx->curr_func.with_depth++;
		duk__parse_with_stmt(comp_ctx, res);
		if (label_id >= 0) {
			duk__patch_jump_here(comp_ctx, pc_at_entry + 1);  /* break jump */
		}
		comp_ctx->curr_func.with_depth--;
		stmt_flags = 0;
		break;
	}
	case DUK_TOK_SWITCH: {
		/*
		 *  The switch statement is pretty messy to compile.
		 *  See the helper for details.
		 */
		DUK_DDD(DUK_DDDPRINT("switch statement"));
		DUK_ASSERT(label_id >= 0);
		duk__update_label_flags(comp_ctx,
		                        label_id,
		                        DUK_LABEL_FLAG_ALLOW_BREAK);  /* don't allow continue */
		duk__parse_switch_stmt(comp_ctx, res, pc_at_entry);
		stmt_flags = 0;
		break;
	}
	case DUK_TOK_THROW: {
		DUK_DDD(DUK_DDDPRINT("throw statement"));
		duk__parse_throw_stmt(comp_ctx, res);
		stmt_flags = DUK__HAS_TERM | DUK__IS_TERMINAL;
		break;
	}
	case DUK_TOK_TRY: {
		DUK_DDD(DUK_DDDPRINT("try statement"));
		duk__parse_try_stmt(comp_ctx, res);
		stmt_flags = 0;
		break;
	}
	case DUK_TOK_DEBUGGER: {
		duk__advance(comp_ctx);
#if defined(DUK_USE_DEBUGGER_SUPPORT)
		DUK_DDD(DUK_DDDPRINT("debugger statement: debugging enabled, emit debugger opcode"));
		duk__emit_op_only(comp_ctx, DUK_OP_DEBUGGER);
#else
		DUK_DDD(DUK_DDDPRINT("debugger statement: ignored"));
#endif
		stmt_flags = DUK__HAS_TERM;
		break;
	}
	default: {
		/*
		 *  Else, must be one of:
		 *    - ExpressionStatement, possibly a directive (String)
		 *    - LabelledStatement (Identifier followed by ':')
		 *
		 *  Expressions beginning with 'function' keyword are covered by a case
		 *  above (such expressions are not allowed in standard E5 anyway).
		 *  Also expressions starting with '{' are interpreted as block
		 *  statements.  See E5 Section 12.4.
		 *
		 *  Directive detection is tricky; see E5 Section 14.1 on directive
		 *  prologue.  A directive is an expression statement with a single
		 *  string literal and an explicit or automatic semicolon.  Escape
		 *  characters are significant and no parens etc are allowed:
		 *
		 *    'use strict';          // valid 'use strict' directive
		 *    'use\u0020strict';     // valid directive, not a 'use strict' directive
		 *    ('use strict');        // not a valid directive
		 *
		 *  The expression is determined to consist of a single string literal
		 *  based on duk__expr_nud() and duk__expr_led() call counts.  The string literal
		 *  of a 'use strict' directive is determined to lack any escapes based
		 *  num_escapes count from the lexer.  Note that other directives may be
		 *  allowed to contain escapes, so a directive with escapes does not
		 *  terminate a directive prologue.
		 *
		 *  We rely on the fact that the expression parser will not emit any
		 *  code for a single token expression.  However, it will generate an
		 *  intermediate value which we will then successfully ignore.
		 *
		 *  A similar approach is used for labels.
		 */

		duk_bool_t single_token;

		DUK_DDD(DUK_DDDPRINT("expression statement"));
		duk__exprtop(comp_ctx, res, DUK__BP_FOR_EXPR /*rbp_flags*/);

		single_token = (comp_ctx->curr_func.nud_count == 1 &&  /* one token */
		                comp_ctx->curr_func.led_count == 0);   /* no operators */

		if (single_token &&
		    comp_ctx->prev_token.t == DUK_TOK_IDENTIFIER &&
		    comp_ctx->curr_token.t == DUK_TOK_COLON) {
			/*
			 *  Detected label
			 */

			duk_hstring *h_lab;

			/* expected ival */
			DUK_ASSERT(res->t == DUK_IVAL_VAR);
			DUK_ASSERT(res->x1.t == DUK_ISPEC_VALUE);
			DUK_ASSERT(DUK_TVAL_IS_STRING(duk_get_tval(thr, res->x1.valstack_idx)));
			h_lab = comp_ctx->prev_token.str1;
			DUK_ASSERT(h_lab != NULL);

			DUK_DDD(DUK_DDDPRINT("explicit label site for label '%!O'",
			                     (duk_heaphdr *) h_lab));

			duk__advance(comp_ctx);  /* eat colon */

			label_id = duk__stmt_label_site(comp_ctx, label_id);

			duk__add_label(comp_ctx,
			               h_lab,
			               pc_at_entry /*pc_label*/,
			               label_id);

			/* a statement following a label cannot be a source element
			 * (a function declaration).
			 */
			allow_source_elem = 0;

			DUK_DDD(DUK_DDDPRINT("label handled, retry statement parsing"));
			goto retry_parse;
		}

		stmt_flags = 0;

		if (dir_prol_at_entry &&                           /* still in prologue */
		    single_token &&                                /* single string token */
		    comp_ctx->prev_token.t == DUK_TOK_STRING) {
			/*
			 *  Detected a directive
			 */
			duk_hstring *h_dir;

			/* expected ival */
			DUK_ASSERT(res->t == DUK_IVAL_PLAIN);
			DUK_ASSERT(res->x1.t == DUK_ISPEC_VALUE);
			DUK_ASSERT(DUK_TVAL_IS_STRING(duk_get_tval(thr, res->x1.valstack_idx)));
			h_dir = comp_ctx->prev_token.str1;
			DUK_ASSERT(h_dir != NULL);

			DUK_DDD(DUK_DDDPRINT("potential directive: %!O", h_dir));

			stmt_flags |= DUK__STILL_PROLOGUE;

			/* Note: escaped characters differentiate directives */

			if (comp_ctx->prev_token.num_escapes > 0) {
				DUK_DDD(DUK_DDDPRINT("directive contains escapes: valid directive "
				                     "but we ignore such directives"));
			} else {
				/*
				 * The length comparisons are present to handle
				 * strings like "use strict\u0000foo" as required.
				 */

				if (DUK_HSTRING_GET_BYTELEN(h_dir) == 10 &&
				    DUK_STRCMP((const char *) DUK_HSTRING_GET_DATA(h_dir), "use strict") == 0) {
#if defined(DUK_USE_STRICT_DECL)
					DUK_DDD(DUK_DDDPRINT("use strict directive detected: strict flag %ld -> %ld",
					                     (long) comp_ctx->curr_func.is_strict, (long) 1));
					comp_ctx->curr_func.is_strict = 1;
#else
					DUK_DDD(DUK_DDDPRINT("use strict detected but strict declarations disabled, ignoring"));
#endif
				} else if (DUK_HSTRING_GET_BYTELEN(h_dir) == 14 &&
				           DUK_STRCMP((const char *) DUK_HSTRING_GET_DATA(h_dir), "use duk notail") == 0) {
					DUK_DDD(DUK_DDDPRINT("use duk notail directive detected: notail flag %ld -> %ld",
					                     (long) comp_ctx->curr_func.is_notail, (long) 1));
					comp_ctx->curr_func.is_notail = 1;
				} else {
					DUK_DD(DUK_DDPRINT("unknown directive: '%!O', ignoring but not terminating "
					                   "directive prologue", (duk_hobject *) h_dir));
				}
			}
		} else {
			DUK_DDD(DUK_DDDPRINT("non-directive expression statement or no longer in prologue; "
			                     "prologue terminated if still active"));
                }

		stmt_flags |= DUK__HAS_VAL | DUK__HAS_TERM;
	}
	}  /* end switch (tok) */

	/*
	 *  Statement value handling.
	 *
	 *  Global code and eval code has an implicit return value
	 *  which comes from the last statement with a value
	 *  (technically a non-"empty" continuation, which is
	 *  different from an empty statement).
	 *
	 *  Since we don't know whether a later statement will
	 *  override the value of the current statement, we need
	 *  to coerce the statement value to a register allocated
	 *  for implicit return values.  In other cases we need
	 *  to coerce the statement value to a plain value to get
	 *  any side effects out (consider e.g. "foo.bar;").
	 */

	/* XXX: what about statements which leave a half-cooked value in 'res'
	 * but have no stmt value?  Any such statements?
	 */

	if (stmt_flags & DUK__HAS_VAL) {
		duk_regconst_t reg_stmt_value = comp_ctx->curr_func.reg_stmt_value;
		if (reg_stmt_value >= 0) {
			duk__ivalue_toforcedreg(comp_ctx, res, reg_stmt_value);
		} else {
			duk__ivalue_toplain_ignore(comp_ctx, res);
		}
	} else {
		;
	}

	/*
	 *  Statement terminator check, including automatic semicolon
	 *  handling.  After this step, 'curr_tok' should be the first
	 *  token after a possible statement terminator.
	 */

	if (stmt_flags & DUK__HAS_TERM) {
		if (comp_ctx->curr_token.t == DUK_TOK_SEMICOLON) {
			DUK_DDD(DUK_DDDPRINT("explicit semicolon terminates statement"));
			duk__advance(comp_ctx);
		} else {
			if (comp_ctx->curr_token.allow_auto_semi) {
				DUK_DDD(DUK_DDDPRINT("automatic semicolon terminates statement"));
			} else if (stmt_flags & DUK__ALLOW_AUTO_SEMI_ALWAYS) {
				/* XXX: make this lenience dependent on flags or strictness? */
				DUK_DDD(DUK_DDDPRINT("automatic semicolon terminates statement (allowed for compatibility "
				                     "even though no lineterm present before next token)"));
			} else {
				DUK_ERROR_SYNTAX(thr, DUK_STR_UNTERMINATED_STMT);
				DUK_WO_NORETURN(return;);
			}
		}
	} else {
		DUK_DDD(DUK_DDDPRINT("statement has no terminator"));
	}

	/*
	 *  Directive prologue tracking.
	 */

	if (stmt_flags & DUK__STILL_PROLOGUE) {
		DUK_DDD(DUK_DDDPRINT("setting in_directive_prologue"));
		comp_ctx->curr_func.in_directive_prologue = 1;
	}

	/*
	 *  Cleanups (all statement parsing flows through here).
	 *
	 *  Pop label site and reset labels.  Reset 'next temp' to value at
	 *  entry to reuse temps.
	 */

	if (label_id >= 0) {
		duk__emit_bc(comp_ctx,
		             DUK_OP_ENDLABEL,
		             (duk_regconst_t) label_id);
	}

	DUK__SETTEMP(comp_ctx, temp_at_entry);

	duk__reset_labels_to_length(comp_ctx, labels_len_at_entry);

	/* XXX: return indication of "terminalness" (e.g. a 'throw' is terminal) */

	DUK__RECURSION_DECREASE(comp_ctx, thr);
}

/*
 *  Parse a statement list.
 *
 *  Handles automatic semicolon insertion and implicit return value.
 *
 *  Upon entry, 'curr_tok' should contain the first token of the first
 *  statement (parsed in the "allow regexp literal" mode).  Upon exit,
 *  'curr_tok' contains the token following the statement list terminator
 *  (EOF or closing brace).
 */

DUK_LOCAL void duk__parse_stmts(duk_compiler_ctx *comp_ctx, duk_bool_t allow_source_elem, duk_bool_t expect_eof, duk_bool_t regexp_after) {
	duk_hthread *thr = comp_ctx->thr;
	duk_ivalue res_alloc;
	duk_ivalue *res = &res_alloc;

	/* Setup state.  Initial ivalue is 'undefined'. */

	duk_require_stack(thr, DUK__PARSE_STATEMENTS_SLOTS);

	/* XXX: 'res' setup can be moved to function body level; in fact, two 'res'
	 * intermediate values suffice for parsing of each function.  Nesting is needed
	 * for nested functions (which may occur inside expressions).
	 */

	duk_memzero(&res_alloc, sizeof(res_alloc));
	res->t = DUK_IVAL_PLAIN;
	res->x1.t = DUK_ISPEC_VALUE;
	res->x1.valstack_idx = duk_get_top(thr);
	res->x2.valstack_idx = res->x1.valstack_idx + 1;
	duk_push_undefined(thr);
	duk_push_undefined(thr);

	/* Parse statements until a closing token (EOF or '}') is found. */

	for (;;) {
		/* Check whether statement list ends. */

		if (expect_eof) {
			if (comp_ctx->curr_token.t == DUK_TOK_EOF) {
				break;
			}
		} else {
			if (comp_ctx->curr_token.t == DUK_TOK_RCURLY) {
				break;
			}
		}

		/* Check statement type based on the first token type.
		 *
		 * Note: expression parsing helpers expect 'curr_tok' to
		 * contain the first token of the expression upon entry.
		 */

		DUK_DDD(DUK_DDDPRINT("TOKEN %ld (non-whitespace, non-comment)", (long) comp_ctx->curr_token.t));

		duk__parse_stmt(comp_ctx, res, allow_source_elem);
	}

	/* RegExp is allowed / not allowed depending on context.  For function
	 * declarations RegExp is allowed because it follows a function
	 * declaration statement and may appear as part of the next statement.
	 * For function expressions RegExp is not allowed, and it's possible
	 * to do something like '(function () {} / 123)'.
	 */
	if (regexp_after) {
		comp_ctx->curr_func.allow_regexp_in_adv = 1;
	}
	duk__advance(comp_ctx);

	/* Tear down state. */

	duk_pop_2(thr);
}

/*
 *  Declaration binding instantiation conceptually happens when calling a
 *  function; for us it essentially means that function prologue.  The
 *  conceptual process is described in E5 Section 10.5.
 *
 *  We need to keep track of all encountered identifiers to (1) create an
 *  identifier-to-register map ("varmap"); and (2) detect duplicate
 *  declarations.  Identifiers which are not bound to registers still need
 *  to be tracked for detecting duplicates.  Currently such identifiers
 *  are put into the varmap with a 'null' value, which is later cleaned up.
 *
 *  To support functions with a large number of variable and function
 *  declarations, registers are not allocated beyond a certain limit;
 *  after that limit, variables and functions need slow path access.
 *  Arguments are currently always register bound, which imposes a hard
 *  (and relatively small) argument count limit.
 *
 *  Some bindings in E5 are not configurable (= deletable) and almost all
 *  are mutable (writable).  Exceptions are:
 *
 *    - The 'arguments' binding, established only if no shadowing argument
 *      or function declaration exists.  We handle 'arguments' creation
 *      and binding through an explicit slow path environment record.
 *
 *    - The "name" binding for a named function expression.  This is also
 *      handled through an explicit slow path environment record.
 */

/* XXX: add support for variables to not be register bound always, to
 * handle cases with a very large number of variables?
 */

DUK_LOCAL void duk__init_varmap_and_prologue_for_pass2(duk_compiler_ctx *comp_ctx, duk_regconst_t *out_stmt_value_reg) {
	duk_hthread *thr = comp_ctx->thr;
	duk_hstring *h_name;
	duk_bool_t configurable_bindings;
	duk_uarridx_t num_args;
	duk_uarridx_t num_decls;
	duk_regconst_t rc_name;
	duk_small_uint_t declvar_flags;
	duk_uarridx_t i;
#if defined(DUK_USE_ASSERTIONS)
	duk_idx_t entry_top;
#endif

#if defined(DUK_USE_ASSERTIONS)
	entry_top = duk_get_top(thr);
#endif

	/*
	 *  Preliminaries
	 */

	configurable_bindings = comp_ctx->curr_func.is_eval;
	DUK_DDD(DUK_DDDPRINT("configurable_bindings=%ld", (long) configurable_bindings));

	/* varmap is already in comp_ctx->curr_func.varmap_idx */

	/*
	 *  Function formal arguments, always bound to registers
	 *  (there's no support for shuffling them now).
	 */

	num_args = (duk_uarridx_t) duk_get_length(thr, comp_ctx->curr_func.argnames_idx);
	DUK_DDD(DUK_DDDPRINT("num_args=%ld", (long) num_args));
	/* XXX: check num_args */

	for (i = 0; i < num_args; i++) {
		duk_get_prop_index(thr, comp_ctx->curr_func.argnames_idx, i);
		h_name = duk_known_hstring(thr, -1);

		if (comp_ctx->curr_func.is_strict) {
			if (duk__hstring_is_eval_or_arguments(comp_ctx, h_name)) {
				DUK_DDD(DUK_DDDPRINT("arg named 'eval' or 'arguments' in strict mode -> SyntaxError"));
				goto error_argname;
			}
			duk_dup_top(thr);
			if (duk_has_prop(thr, comp_ctx->curr_func.varmap_idx)) {
				DUK_DDD(DUK_DDDPRINT("duplicate arg name in strict mode -> SyntaxError"));
				goto error_argname;
			}

			/* Ensure argument name is not a reserved word in current
			 * (final) strictness.  Formal argument parsing may not
			 * catch reserved names if strictness changes during
			 * parsing.
			 *
			 * We only need to do this in strict mode because non-strict
			 * keyword are always detected in formal argument parsing.
			 */

			if (DUK_HSTRING_HAS_STRICT_RESERVED_WORD(h_name)) {
				goto error_argname;
			}
		}

		/* overwrite any previous binding of the same name; the effect is
		 * that last argument of a certain name wins.
		 */

		/* only functions can have arguments */
		DUK_ASSERT(comp_ctx->curr_func.is_function);
		duk_push_uarridx(thr, i);  /* -> [ ... name index ] */
		duk_put_prop(thr, comp_ctx->curr_func.varmap_idx); /* -> [ ... ] */

		/* no code needs to be emitted, the regs already have values */
	}

	/* use temp_next for tracking register allocations */
	DUK__SETTEMP_CHECKMAX(comp_ctx, (duk_regconst_t) num_args);

	/*
	 *  After arguments, allocate special registers (like shuffling temps)
	 */

	if (out_stmt_value_reg) {
		*out_stmt_value_reg = DUK__ALLOCTEMP(comp_ctx);
	}
	if (comp_ctx->curr_func.needs_shuffle) {
		duk_regconst_t shuffle_base = DUK__ALLOCTEMPS(comp_ctx, 3);
		comp_ctx->curr_func.shuffle1 = shuffle_base;
		comp_ctx->curr_func.shuffle2 = shuffle_base + 1;
		comp_ctx->curr_func.shuffle3 = shuffle_base + 2;
		DUK_D(DUK_DPRINT("shuffle registers needed by function, allocated: %ld %ld %ld",
		                 (long) comp_ctx->curr_func.shuffle1,
		                 (long) comp_ctx->curr_func.shuffle2,
		                 (long) comp_ctx->curr_func.shuffle3));
	}
	if (comp_ctx->curr_func.temp_next > 0x100) {
		DUK_D(DUK_DPRINT("not enough 8-bit regs: temp_next=%ld", (long) comp_ctx->curr_func.temp_next));
		goto error_outofregs;
	}

	/*
	 *  Function declarations
	 */

	num_decls = (duk_uarridx_t) duk_get_length(thr, comp_ctx->curr_func.decls_idx);
	DUK_DDD(DUK_DDDPRINT("num_decls=%ld -> %!T",
	                     (long) num_decls,
	                     (duk_tval *) duk_get_tval(thr, comp_ctx->curr_func.decls_idx)));
	for (i = 0; i < num_decls; i += 2) {
		duk_int_t decl_type;
		duk_int_t fnum;

		duk_get_prop_index(thr, comp_ctx->curr_func.decls_idx, i + 1);  /* decl type */
		decl_type = duk_to_int(thr, -1);
		fnum = decl_type >> 8;  /* XXX: macros */
		decl_type = decl_type & 0xff;
		duk_pop(thr);

		if (decl_type != DUK_DECL_TYPE_FUNC) {
			continue;
		}

		duk_get_prop_index(thr, comp_ctx->curr_func.decls_idx, i);  /* decl name */

		/* XXX: spilling */
		if (comp_ctx->curr_func.is_function) {
			duk_regconst_t reg_bind;
			duk_dup_top(thr);
			if (duk_has_prop(thr, comp_ctx->curr_func.varmap_idx)) {
				/* shadowed; update value */
				duk_dup_top(thr);
				duk_get_prop(thr, comp_ctx->curr_func.varmap_idx);
				reg_bind = duk_to_int(thr, -1);  /* [ ... name reg_bind ] */
				duk__emit_a_bc(comp_ctx,
				               DUK_OP_CLOSURE,
				               reg_bind,
				               (duk_regconst_t) fnum);
			} else {
				/* function: always register bound */
				reg_bind = DUK__ALLOCTEMP(comp_ctx);
				duk__emit_a_bc(comp_ctx,
				               DUK_OP_CLOSURE,
				               reg_bind,
				               (duk_regconst_t) fnum);
				duk_push_int(thr, (duk_int_t) reg_bind);
			}
		} else {
			/* Function declaration for global/eval code is emitted even
			 * for duplicates, because of E5 Section 10.5, step 5.e of
			 * E5.1 (special behavior for variable bound to global object).
			 *
			 * DECLVAR will not re-declare a variable as such, but will
			 * update the binding value.
			 */

			duk_regconst_t reg_temp = DUK__ALLOCTEMP(comp_ctx);
			duk_dup_top(thr);
			rc_name = duk__getconst(comp_ctx);
			duk_push_null(thr);

			duk__emit_a_bc(comp_ctx,
			               DUK_OP_CLOSURE,
			               reg_temp,
			               (duk_regconst_t) fnum);

			declvar_flags = DUK_PROPDESC_FLAG_WRITABLE |
			                DUK_PROPDESC_FLAG_ENUMERABLE |
			                DUK_BC_DECLVAR_FLAG_FUNC_DECL;

			if (configurable_bindings) {
				declvar_flags |= DUK_PROPDESC_FLAG_CONFIGURABLE;
			}

			duk__emit_a_b_c(comp_ctx,
			                DUK_OP_DECLVAR | DUK__EMIT_FLAG_NO_SHUFFLE_A | DUK__EMIT_FLAG_BC_REGCONST,
			                (duk_regconst_t) declvar_flags /*flags*/,
			                rc_name /*name*/,
			                reg_temp /*value*/);

			DUK__SETTEMP(comp_ctx, reg_temp);  /* forget temp */
		}

		DUK_DDD(DUK_DDDPRINT("function declaration to varmap: %!T -> %!T",
		                     (duk_tval *) duk_get_tval(thr, -2),
		                     (duk_tval *) duk_get_tval(thr, -1)));

#if defined(DUK_USE_FASTINT)
		DUK_ASSERT(DUK_TVAL_IS_NULL(duk_get_tval(thr, -1)) || DUK_TVAL_IS_FASTINT(duk_get_tval(thr, -1)));
#endif
		duk_put_prop(thr, comp_ctx->curr_func.varmap_idx);  /* [ ... name reg/null ] -> [ ... ] */
	}

	/*
	 *  'arguments' binding is special; if a shadowing argument or
	 *  function declaration exists, an arguments object will
	 *  definitely not be needed, regardless of whether the identifier
	 *  'arguments' is referenced inside the function body.
	 */

	if (duk_has_prop_stridx(thr, comp_ctx->curr_func.varmap_idx, DUK_STRIDX_LC_ARGUMENTS)) {
		DUK_DDD(DUK_DDDPRINT("'arguments' is shadowed by argument or function declaration "
		                     "-> arguments object creation can be skipped"));
		comp_ctx->curr_func.is_arguments_shadowed = 1;
	}

	/*
	 *  Variable declarations.
	 *
	 *  Unlike function declarations, variable declaration values don't get
	 *  assigned on entry.  If a binding of the same name already exists, just
	 *  ignore it silently.
	 */

	for (i = 0; i < num_decls; i += 2) {
		duk_int_t decl_type;

		duk_get_prop_index(thr, comp_ctx->curr_func.decls_idx, i + 1);  /* decl type */
		decl_type = duk_to_int(thr, -1);
		decl_type = decl_type & 0xff;
		duk_pop(thr);

		if (decl_type != DUK_DECL_TYPE_VAR) {
			continue;
		}

		duk_get_prop_index(thr, comp_ctx->curr_func.decls_idx, i);  /* decl name */

		if (duk_has_prop(thr, comp_ctx->curr_func.varmap_idx)) {
			/* shadowed, ignore */
		} else {
			duk_get_prop_index(thr, comp_ctx->curr_func.decls_idx, i);  /* decl name */
			h_name = duk_known_hstring(thr, -1);

			if (h_name == DUK_HTHREAD_STRING_LC_ARGUMENTS(thr) &&
			    !comp_ctx->curr_func.is_arguments_shadowed) {
				/* E5 Section steps 7-8 */
				DUK_DDD(DUK_DDDPRINT("'arguments' not shadowed by a function declaration, "
				                     "but appears as a variable declaration -> treat as "
				                     "a no-op for variable declaration purposes"));
				duk_pop(thr);
				continue;
			}

			/* XXX: spilling */
			if (comp_ctx->curr_func.is_function) {
				duk_regconst_t reg_bind = DUK__ALLOCTEMP(comp_ctx);
				/* no need to init reg, it will be undefined on entry */
				duk_push_int(thr, (duk_int_t) reg_bind);
			} else {
				duk_dup_top(thr);
				rc_name = duk__getconst(comp_ctx);
				duk_push_null(thr);

				declvar_flags = DUK_PROPDESC_FLAG_WRITABLE |
			                        DUK_PROPDESC_FLAG_ENUMERABLE;
				if (configurable_bindings) {
					declvar_flags |= DUK_PROPDESC_FLAG_CONFIGURABLE;
				}

				duk__emit_a_b_c(comp_ctx,
				                DUK_OP_DECLVAR | DUK__EMIT_FLAG_NO_SHUFFLE_A | DUK__EMIT_FLAG_BC_REGCONST,
				                (duk_regconst_t) declvar_flags /*flags*/,
				                rc_name /*name*/,
				                0 /*value*/);
			}

			duk_put_prop(thr, comp_ctx->curr_func.varmap_idx);  /* [ ... name reg/null ] -> [ ... ] */
		}
	}

	/*
	 *  Wrap up
	 */

	DUK_DDD(DUK_DDDPRINT("varmap: %!T, is_arguments_shadowed=%ld",
	                     (duk_tval *) duk_get_tval(thr, comp_ctx->curr_func.varmap_idx),
	                     (long) comp_ctx->curr_func.is_arguments_shadowed));

	DUK_ASSERT_TOP(thr, entry_top);
	return;

 error_outofregs:
	DUK_ERROR_RANGE(thr, DUK_STR_REG_LIMIT);
	DUK_WO_NORETURN(return;);

 error_argname:
	DUK_ERROR_SYNTAX(thr, DUK_STR_INVALID_ARG_NAME);
	DUK_WO_NORETURN(return;);
}

/*
 *  Parse a function-body-like expression (FunctionBody or Program
 *  in E5 grammar) using a two-pass parse.  The productions appear
 *  in the following contexts:
 *
 *    - function expression
 *    - function statement
 *    - function declaration
 *    - getter in object literal
 *    - setter in object literal
 *    - global code
 *    - eval code
 *    - Function constructor body
 *
 *  This function only parses the statement list of the body; the argument
 *  list and possible function name must be initialized by the caller.
 *  For instance, for Function constructor, the argument names are originally
 *  on the value stack.  The parsing of statements ends either at an EOF or
 *  a closing brace; this is controlled by an input flag.
 *
 *  Note that there are many differences affecting parsing and even code
 *  generation:
 *
 *    - Global and eval code have an implicit return value generated
 *      by the last statement; function code does not
 *
 *    - Global code, eval code, and Function constructor body end in
 *      an EOF, other bodies in a closing brace ('}')
 *
 *  Upon entry, 'curr_tok' is ignored and the function will pull in the
 *  first token on its own.  Upon exit, 'curr_tok' is the terminating
 *  token (EOF or closing brace).
 */

DUK_LOCAL void duk__parse_func_body(duk_compiler_ctx *comp_ctx, duk_bool_t expect_eof, duk_bool_t implicit_return_value, duk_bool_t regexp_after, duk_small_int_t expect_token) {
	duk_compiler_func *func;
	duk_hthread *thr;
	duk_regconst_t reg_stmt_value = -1;
	duk_lexer_point lex_pt;
	duk_regconst_t temp_first;
	duk_small_int_t compile_round = 1;

	DUK_ASSERT(comp_ctx != NULL);

	thr = comp_ctx->thr;
	DUK_ASSERT(thr != NULL);

	func = &comp_ctx->curr_func;
	DUK_ASSERT(func != NULL);

	DUK__RECURSION_INCREASE(comp_ctx, thr);

	duk_require_stack(thr, DUK__FUNCTION_BODY_REQUIRE_SLOTS);

	/*
	 *  Store lexer position for a later rewind
	 */

	DUK_LEXER_GETPOINT(&comp_ctx->lex, &lex_pt);

	/*
	 *  Program code (global and eval code) has an implicit return value
	 *  from the last statement value (e.g. eval("1; 2+3;") returns 3).
	 *  This is not the case with functions.  If implicit statement return
	 *  value is requested, all statements are coerced to a register
	 *  allocated here, and used in the implicit return statement below.
	 */

	/* XXX: this is pointless here because pass 1 is throw-away */
	if (implicit_return_value) {
		reg_stmt_value = DUK__ALLOCTEMP(comp_ctx);

		/* If an implicit return value is needed by caller, it must be
		 * initialized to 'undefined' because we don't know whether any
		 * non-empty (where "empty" is a continuation type, and different
		 * from an empty statement) statements will be executed.
		 *
		 * However, since 1st pass is a throwaway one, no need to emit
		 * it here.
		 */
#if 0
		duk__emit_bc(comp_ctx,
		             DUK_OP_LDUNDEF,
		             0);
#endif
	}

	/*
	 *  First pass.
	 *
	 *  Gather variable/function declarations needed for second pass.
	 *  Code generated is dummy and discarded.
	 */

	func->in_directive_prologue = 1;
	func->in_scanning = 1;
	func->may_direct_eval = 0;
	func->id_access_arguments = 0;
	func->id_access_slow = 0;
	func->id_access_slow_own = 0;
	func->reg_stmt_value = reg_stmt_value;
#if defined(DUK_USE_DEBUGGER_SUPPORT)
	func->min_line = DUK_INT_MAX;
	func->max_line = 0;
#endif

	/* duk__parse_stmts() expects curr_tok to be set; parse in "allow
	 * regexp literal" mode with current strictness.
	 */
	if (expect_token >= 0) {
		/* Eating a left curly; regexp mode is allowed by left curly
		 * based on duk__token_lbp[] automatically.
		 */
		DUK_ASSERT(expect_token == DUK_TOK_LCURLY);
		duk__update_lineinfo_currtoken(comp_ctx);
		duk__advance_expect(comp_ctx, expect_token);
	} else {
		/* Need to set curr_token.t because lexing regexp mode depends on current
		 * token type.  Zero value causes "allow regexp" mode.
		 */
		comp_ctx->curr_token.t = 0;
		duk__advance(comp_ctx);
	}

	DUK_DDD(DUK_DDDPRINT("begin 1st pass"));
	duk__parse_stmts(comp_ctx,
	                 1,             /* allow source elements */
	                 expect_eof,    /* expect EOF instead of } */
	                 regexp_after); /* regexp after */
	DUK_DDD(DUK_DDDPRINT("end 1st pass"));

	/*
	 *  Second (and possibly third) pass.
	 *
	 *  Generate actual code.  In most cases the need for shuffle
	 *  registers is detected during pass 1, but in some corner cases
	 *  we'll only detect it during pass 2 and a third pass is then
	 *  needed (see GH-115).
	 */

	for (;;) {
		duk_bool_t needs_shuffle_before = comp_ctx->curr_func.needs_shuffle;
		compile_round++;

		/*
		 *  Rewind lexer.
		 *
		 *  duk__parse_stmts() expects curr_tok to be set; parse in "allow regexp
		 *  literal" mode with current strictness.
		 *
		 *  curr_token line number info should be initialized for pass 2 before
		 *  generating prologue, to ensure prologue bytecode gets nice line numbers.
		 */

		DUK_DDD(DUK_DDDPRINT("rewind lexer"));
		DUK_LEXER_SETPOINT(&comp_ctx->lex, &lex_pt);
		comp_ctx->curr_token.t = 0;  /* this is needed for regexp mode */
		comp_ctx->curr_token.start_line = 0;  /* needed for line number tracking (becomes prev_token.start_line) */
		duk__advance(comp_ctx);

		/*
		 *  Reset function state and perform register allocation, which creates
		 *  'varmap' for second pass.  Function prologue for variable declarations,
		 *  binding value initializations etc is emitted as a by-product.
		 *
		 *  Strict mode restrictions for duplicate and invalid argument
		 *  names are checked here now that we know whether the function
		 *  is actually strict.  See: test-dev-strict-mode-boundary.js.
		 *
		 *  Inner functions are compiled during pass 1 and are not reset.
		 */

		duk__reset_func_for_pass2(comp_ctx);
		func->in_directive_prologue = 1;
		func->in_scanning = 0;

		/* must be able to emit code, alloc consts, etc. */

		duk__init_varmap_and_prologue_for_pass2(comp_ctx,
		                                        (implicit_return_value ? &reg_stmt_value : NULL));
		func->reg_stmt_value = reg_stmt_value;

		temp_first = DUK__GETTEMP(comp_ctx);

		func->temp_first = temp_first;
		func->temp_next = temp_first;
		func->stmt_next = 0;
		func->label_next = 0;

		/* XXX: init or assert catch depth etc -- all values */
		func->id_access_arguments = 0;
		func->id_access_slow = 0;
		func->id_access_slow_own = 0;

		/*
		 *  Check function name validity now that we know strictness.
		 *  This only applies to function declarations and expressions,
		 *  not setter/getter name.
		 *
		 *  See: test-dev-strict-mode-boundary.js
		 */

		if (func->is_function && !func->is_setget && func->h_name != NULL) {
			if (func->is_strict) {
				if (duk__hstring_is_eval_or_arguments(comp_ctx, func->h_name)) {
					DUK_DDD(DUK_DDDPRINT("func name is 'eval' or 'arguments' in strict mode"));
					goto error_funcname;
				}
				if (DUK_HSTRING_HAS_STRICT_RESERVED_WORD(func->h_name)) {
					DUK_DDD(DUK_DDDPRINT("func name is a reserved word in strict mode"));
					goto error_funcname;
				}
			} else {
				if (DUK_HSTRING_HAS_RESERVED_WORD(func->h_name) &&
				    !DUK_HSTRING_HAS_STRICT_RESERVED_WORD(func->h_name)) {
					DUK_DDD(DUK_DDDPRINT("func name is a reserved word in non-strict mode"));
					goto error_funcname;
				}
			}
		}

		/*
		 *  Second pass parsing.
		 */

		if (implicit_return_value) {
			/* Default implicit return value. */
			duk__emit_bc(comp_ctx,
			             DUK_OP_LDUNDEF,
			             0);
		}

		DUK_DDD(DUK_DDDPRINT("begin 2nd pass"));
		duk__parse_stmts(comp_ctx,
		                 1,             /* allow source elements */
		                 expect_eof,    /* expect EOF instead of } */
		                 regexp_after); /* regexp after */
		DUK_DDD(DUK_DDDPRINT("end 2nd pass"));

		duk__update_lineinfo_currtoken(comp_ctx);

		if (needs_shuffle_before == comp_ctx->curr_func.needs_shuffle) {
			/* Shuffle decision not changed. */
			break;
		}
		if (compile_round >= 3) {
			/* Should never happen but avoid infinite loop just in case. */
			DUK_D(DUK_DPRINT("more than 3 compile passes needed, should never happen"));
			DUK_ERROR_INTERNAL(thr);
			DUK_WO_NORETURN(return;);
		}
		DUK_D(DUK_DPRINT("need additional round to compile function, round now %d", (int) compile_round));
	}

	/*
	 *  Emit a final RETURN.
	 *
	 *  It would be nice to avoid emitting an unnecessary "return" opcode
	 *  if the current PC is not reachable.  However, this cannot be reliably
	 *  detected; even if the previous instruction is an unconditional jump,
	 *  there may be a previous jump which jumps to current PC (which is the
	 *  case for iteration and conditional statements, for instance).
	 */

	/* XXX: request a "last statement is terminal" from duk__parse_stmt() and duk__parse_stmts();
	 * we could avoid the last RETURN if we could ensure there is no way to get here
	 * (directly or via a jump)
	 */

	DUK_ASSERT(comp_ctx->curr_func.catch_depth == 0);
	if (reg_stmt_value >= 0) {
		DUK_ASSERT(DUK__ISREG(reg_stmt_value));
		duk__emit_bc(comp_ctx, DUK_OP_RETREG, reg_stmt_value /*reg*/);
	} else {
		duk__emit_op_only(comp_ctx, DUK_OP_RETUNDEF);
	}

	/*
	 *  Peephole optimize JUMP chains.
	 */

	duk__peephole_optimize_bytecode(comp_ctx);

	/*
	 *  comp_ctx->curr_func is now ready to be converted into an actual
	 *  function template.
	 */

	DUK__RECURSION_DECREASE(comp_ctx, thr);
	return;

 error_funcname:
	DUK_ERROR_SYNTAX(thr, DUK_STR_INVALID_FUNC_NAME);
	DUK_WO_NORETURN(return;);
}

/*
 *  Parse a function-like expression:
 *
 *    - function expression
 *    - function declaration
 *    - function statement (non-standard)
 *    - setter/getter
 *
 *  Adds the function to comp_ctx->curr_func function table and returns the
 *  function number.
 *
 *  On entry, curr_token points to:
 *
 *    - the token after 'function' for function expression/declaration/statement
 *    - the token after 'set' or 'get' for setter/getter
 */

/* Parse formals. */
DUK_LOCAL void duk__parse_func_formals(duk_compiler_ctx *comp_ctx) {
	duk_hthread *thr = comp_ctx->thr;
	duk_bool_t first = 1;
	duk_uarridx_t n;

	for (;;) {
		if (comp_ctx->curr_token.t == DUK_TOK_RPAREN) {
			break;
		}

		if (first) {
			/* no comma */
			first = 0;
		} else {
			duk__advance_expect(comp_ctx, DUK_TOK_COMMA);
		}

		/* Note: when parsing a formal list in non-strict context, e.g.
		 * "implements" is parsed as an identifier.  When the function is
		 * later detected to be strict, the argument list must be rechecked
		 * against a larger set of reserved words (that of strict mode).
		 * This is handled by duk__parse_func_body().  Here we recognize
		 * whatever tokens are considered reserved in current strictness
		 * (which is not always enough).
		 */

		if (comp_ctx->curr_token.t != DUK_TOK_IDENTIFIER) {
			DUK_ERROR_SYNTAX(thr, DUK_STR_EXPECTED_IDENTIFIER);
			DUK_WO_NORETURN(return;);
		}
		DUK_ASSERT(comp_ctx->curr_token.t == DUK_TOK_IDENTIFIER);
		DUK_ASSERT(comp_ctx->curr_token.str1 != NULL);
		DUK_DDD(DUK_DDDPRINT("formal argument: %!O",
		                     (duk_heaphdr *) comp_ctx->curr_token.str1));

		/* XXX: append primitive */
		duk_push_hstring(thr, comp_ctx->curr_token.str1);
		n = (duk_uarridx_t) duk_get_length(thr, comp_ctx->curr_func.argnames_idx);
		duk_put_prop_index(thr, comp_ctx->curr_func.argnames_idx, n);

		duk__advance(comp_ctx);  /* eat identifier */
	}
}

/* Parse a function-like expression, assuming that 'comp_ctx->curr_func' is
 * correctly set up.  Assumes that curr_token is just after 'function' (or
 * 'set'/'get' etc).
 */
DUK_LOCAL void duk__parse_func_like_raw(duk_compiler_ctx *comp_ctx, duk_small_uint_t flags) {
	duk_hthread *thr = comp_ctx->thr;
	duk_token *tok;
	duk_bool_t no_advance;

	DUK_ASSERT(comp_ctx->curr_func.num_formals == 0);
	DUK_ASSERT(comp_ctx->curr_func.is_function == 1);
	DUK_ASSERT(comp_ctx->curr_func.is_eval == 0);
	DUK_ASSERT(comp_ctx->curr_func.is_global == 0);
	DUK_ASSERT(comp_ctx->curr_func.is_setget == ((flags & DUK__FUNC_FLAG_GETSET) != 0));

	duk__update_lineinfo_currtoken(comp_ctx);

	/*
	 *  Function name (if any)
	 *
	 *  We don't check for prohibited names here, because we don't
	 *  yet know whether the function will be strict.  Function body
	 *  parsing handles this retroactively.
	 *
	 *  For function expressions and declarations function name must
	 *  be an Identifer (excludes reserved words).  For setter/getter
	 *  it is a PropertyName which allows reserved words and also
	 *  strings and numbers (e.g. "{ get 1() { ... } }").
	 *
	 *  Function parsing may start either from prev_token or curr_token
	 *  (object literal method definition uses prev_token for example).
	 *  This is dealt with for the initial token.
	 */

	no_advance = (flags & DUK__FUNC_FLAG_USE_PREVTOKEN);
	if (no_advance) {
		tok = &comp_ctx->prev_token;
	} else {
		tok = &comp_ctx->curr_token;
	}

	if (flags & DUK__FUNC_FLAG_GETSET) {
		/* PropertyName -> IdentifierName | StringLiteral | NumericLiteral */
		if (tok->t_nores == DUK_TOK_IDENTIFIER || tok->t == DUK_TOK_STRING) {
			duk_push_hstring(thr, tok->str1);       /* keep in valstack */
		} else if (tok->t == DUK_TOK_NUMBER) {
			duk_push_number(thr, tok->num);
			duk_to_string(thr, -1);
		} else {
			DUK_ERROR_SYNTAX(thr, DUK_STR_INVALID_GETSET_NAME);
			DUK_WO_NORETURN(return;);
		}
		comp_ctx->curr_func.h_name = duk_known_hstring(thr, -1);  /* borrowed reference */
	} else {
		/* Function name is an Identifier (not IdentifierName), but we get
		 * the raw name (not recognizing keywords) here and perform the name
		 * checks only after pass 1.
		 */
		if (tok->t_nores == DUK_TOK_IDENTIFIER) {
			duk_push_hstring(thr, tok->str1);       /* keep in valstack */
			comp_ctx->curr_func.h_name = duk_known_hstring(thr, -1);  /* borrowed reference */
		} else {
			/* valstack will be unbalanced, which is OK */
			DUK_ASSERT((flags & DUK__FUNC_FLAG_GETSET) == 0);
			DUK_ASSERT(comp_ctx->curr_func.h_name == NULL);
			no_advance = 1;
			if (flags & DUK__FUNC_FLAG_DECL) {
				DUK_ERROR_SYNTAX(thr, DUK_STR_FUNC_NAME_REQUIRED);
				DUK_WO_NORETURN(return;);
			}
		}
	}

	DUK_DD(DUK_DDPRINT("function name: %!O",
	                   (duk_heaphdr *) comp_ctx->curr_func.h_name));

	if (!no_advance) {
		duk__advance(comp_ctx);
	}

	/*
	 *  Formal argument list
	 *
	 *  We don't check for prohibited names or for duplicate argument
	 *  names here, becase we don't yet know whether the function will
	 *  be strict.  Function body parsing handles this retroactively.
	 */

	duk__advance_expect(comp_ctx, DUK_TOK_LPAREN);

	duk__parse_func_formals(comp_ctx);

	DUK_ASSERT(comp_ctx->curr_token.t == DUK_TOK_RPAREN);
	duk__advance(comp_ctx);

	/*
	 *  Parse function body
	 */

	duk__parse_func_body(comp_ctx,
	                     0,   /* expect_eof */
	                     0,   /* implicit_return_value */
	                     flags & DUK__FUNC_FLAG_DECL, /* regexp_after */
	                     DUK_TOK_LCURLY);  /* expect_token */

	/*
	 *  Convert duk_compiler_func to a function template and add it
	 *  to the parent function table.
	 */

	duk__convert_to_func_template(comp_ctx);  /* -> [ ... func ] */
}

/* Parse an inner function, adding the function template to the current function's
 * function table.  Return a function number to be used by the outer function.
 *
 * Avoiding O(depth^2) inner function parsing is handled here.  On the first pass,
 * compile and register the function normally into the 'funcs' array, also recording
 * a lexer point (offset/line) to the closing brace of the function.  On the second
 * pass, skip the function and return the same 'fnum' as on the first pass by using
 * a running counter.
 *
 * An unfortunate side effect of this is that when parsing the inner function, almost
 * nothing is known of the outer function, i.e. the inner function's scope.  We don't
 * need that information at the moment, but it would allow some optimizations if it
 * were used.
 */
DUK_LOCAL duk_int_t duk__parse_func_like_fnum(duk_compiler_ctx *comp_ctx, duk_small_uint_t flags) {
	duk_hthread *thr = comp_ctx->thr;
	duk_compiler_func old_func;
	duk_idx_t entry_top;
	duk_int_t fnum;

	/*
	 *  On second pass, skip the function.
	 */

	if (!comp_ctx->curr_func.in_scanning) {
		duk_lexer_point lex_pt;

		fnum = comp_ctx->curr_func.fnum_next++;
		duk_get_prop_index(thr, comp_ctx->curr_func.funcs_idx, (duk_uarridx_t) (fnum * 3 + 1));
		lex_pt.offset = (duk_size_t) duk_to_uint(thr, -1);
		duk_pop(thr);
		duk_get_prop_index(thr, comp_ctx->curr_func.funcs_idx, (duk_uarridx_t) (fnum * 3 + 2));
		lex_pt.line = duk_to_int(thr, -1);
		duk_pop(thr);

		DUK_DDD(DUK_DDDPRINT("second pass of an inner func, skip the function, reparse closing brace; lex offset=%ld, line=%ld",
		                     (long) lex_pt.offset, (long) lex_pt.line));

		DUK_LEXER_SETPOINT(&comp_ctx->lex, &lex_pt);
		comp_ctx->curr_token.t = 0;  /* this is needed for regexp mode */
		comp_ctx->curr_token.start_line = 0;  /* needed for line number tracking (becomes prev_token.start_line) */
		duk__advance(comp_ctx);

		/* RegExp is not allowed after a function expression, e.g. in
		 * (function () {} / 123).  A RegExp *is* allowed after a
		 * function declaration!
		 */
		if (flags & DUK__FUNC_FLAG_DECL) {
			comp_ctx->curr_func.allow_regexp_in_adv = 1;
		}
		duk__advance_expect(comp_ctx, DUK_TOK_RCURLY);

		return fnum;
	}

	/*
	 *  On first pass, perform actual parsing.  Remember valstack top on entry
	 *  to restore it later, and switch to using a new function in comp_ctx.
	 */

	entry_top = duk_get_top(thr);
	DUK_DDD(DUK_DDDPRINT("before func: entry_top=%ld, curr_tok.start_offset=%ld",
	                     (long) entry_top, (long) comp_ctx->curr_token.start_offset));

	duk_memcpy(&old_func, &comp_ctx->curr_func, sizeof(duk_compiler_func));

	duk_memzero(&comp_ctx->curr_func, sizeof(duk_compiler_func));
	duk__init_func_valstack_slots(comp_ctx);
	DUK_ASSERT(comp_ctx->curr_func.num_formals == 0);

	/* inherit initial strictness from parent */
	comp_ctx->curr_func.is_strict = old_func.is_strict;

	/* XXX: It might be better to just store the flags into the curr_func
	 * struct and use them as is without this flag interpretation step
	 * here.
	 */
	DUK_ASSERT(comp_ctx->curr_func.is_notail == 0);
	comp_ctx->curr_func.is_function = 1;
	DUK_ASSERT(comp_ctx->curr_func.is_eval == 0);
	DUK_ASSERT(comp_ctx->curr_func.is_global == 0);
	comp_ctx->curr_func.is_setget = ((flags & DUK__FUNC_FLAG_GETSET) != 0);
	comp_ctx->curr_func.is_namebinding = !(flags & (DUK__FUNC_FLAG_GETSET |
	                                                DUK__FUNC_FLAG_METDEF |
	                                                DUK__FUNC_FLAG_DECL));  /* no name binding for: declarations, objlit getset, objlit method def */
	comp_ctx->curr_func.is_constructable = !(flags & (DUK__FUNC_FLAG_GETSET |
	                                                  DUK__FUNC_FLAG_METDEF));  /* not constructable: objlit getset, objlit method def */

	/*
	 *  Parse inner function
	 */

	duk__parse_func_like_raw(comp_ctx, flags);  /* pushes function template */

	/* prev_token.start_offset points to the closing brace here; when skipping
	 * we're going to reparse the closing brace to ensure semicolon insertion
	 * etc work as expected.
	 */
	DUK_DDD(DUK_DDDPRINT("after func: prev_tok.start_offset=%ld, curr_tok.start_offset=%ld",
	                     (long) comp_ctx->prev_token.start_offset, (long) comp_ctx->curr_token.start_offset));
	DUK_ASSERT(comp_ctx->lex.input[comp_ctx->prev_token.start_offset] == (duk_uint8_t) DUK_ASC_RCURLY);

	/* XXX: append primitive */
	DUK_ASSERT(duk_get_length(thr, old_func.funcs_idx) == (duk_size_t) (old_func.fnum_next * 3));
	fnum = old_func.fnum_next++;

	if (fnum > DUK__MAX_FUNCS) {
		DUK_ERROR_RANGE(comp_ctx->thr, DUK_STR_FUNC_LIMIT);
		DUK_WO_NORETURN(return 0;);
	}

	/* array writes autoincrement length */
	(void) duk_put_prop_index(thr, old_func.funcs_idx, (duk_uarridx_t) (fnum * 3));
	duk_push_size_t(thr, comp_ctx->prev_token.start_offset);
	(void) duk_put_prop_index(thr, old_func.funcs_idx, (duk_uarridx_t) (fnum * 3 + 1));
	duk_push_int(thr, comp_ctx->prev_token.start_line);
	(void) duk_put_prop_index(thr, old_func.funcs_idx, (duk_uarridx_t) (fnum * 3 + 2));

	/*
	 *  Cleanup: restore original function, restore valstack state.
	 *
	 *  Function declaration handling needs the function name to be pushed
	 *  on the value stack.
	 */

	if (flags & DUK__FUNC_FLAG_PUSHNAME_PASS1) {
		DUK_ASSERT(comp_ctx->curr_func.h_name != NULL);
		duk_push_hstring(thr, comp_ctx->curr_func.h_name);
		duk_replace(thr, entry_top);
		duk_set_top(thr, entry_top + 1);
	} else {
		duk_set_top(thr, entry_top);
	}
	duk_memcpy((void *) &comp_ctx->curr_func, (void *) &old_func, sizeof(duk_compiler_func));

	return fnum;
}

/*
 *  Compile input string into an executable function template without
 *  arguments.
 *
 *  The string is parsed as the "Program" production of ECMAScript E5.
 *  Compilation context can be either global code or eval code (see E5
 *  Sections 14 and 15.1.2.1).
 *
 *  Input stack:  [ ... filename ]
 *  Output stack: [ ... func_template ]
 */

/* XXX: source code property */

DUK_LOCAL duk_ret_t duk__js_compile_raw(duk_hthread *thr, void *udata) {
	duk_hstring *h_filename;
	duk__compiler_stkstate *comp_stk;
	duk_compiler_ctx *comp_ctx;
	duk_lexer_point *lex_pt;
	duk_compiler_func *func;
	duk_idx_t entry_top;
	duk_bool_t is_strict;
	duk_bool_t is_eval;
	duk_bool_t is_funcexpr;
	duk_small_uint_t flags;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(udata != NULL);

	/*
	 *  Arguments check
	 */

	entry_top = duk_get_top(thr);
	DUK_ASSERT(entry_top >= 1);

	comp_stk = (duk__compiler_stkstate *) udata;
	comp_ctx = &comp_stk->comp_ctx_alloc;
	lex_pt = &comp_stk->lex_pt_alloc;
	DUK_ASSERT(comp_ctx != NULL);
	DUK_ASSERT(lex_pt != NULL);

	flags = comp_stk->flags;
	is_eval = (flags & DUK_COMPILE_EVAL ? 1 : 0);
	is_strict = (flags & DUK_COMPILE_STRICT ? 1 : 0);
	is_funcexpr = (flags & DUK_COMPILE_FUNCEXPR ? 1 : 0);

	h_filename = duk_get_hstring(thr, -1);  /* may be undefined */

	/*
	 *  Init compiler and lexer contexts
	 */

	func = &comp_ctx->curr_func;
#if defined(DUK_USE_EXPLICIT_NULL_INIT)
	comp_ctx->thr = NULL;
	comp_ctx->h_filename = NULL;
	comp_ctx->prev_token.str1 = NULL;
	comp_ctx->prev_token.str2 = NULL;
	comp_ctx->curr_token.str1 = NULL;
	comp_ctx->curr_token.str2 = NULL;
#endif

	duk_require_stack(thr, DUK__COMPILE_ENTRY_SLOTS);

	duk_push_dynamic_buffer(thr, 0);       /* entry_top + 0 */
	duk_push_undefined(thr);               /* entry_top + 1 */
	duk_push_undefined(thr);               /* entry_top + 2 */
	duk_push_undefined(thr);               /* entry_top + 3 */
	duk_push_undefined(thr);               /* entry_top + 4 */

	comp_ctx->thr = thr;
	comp_ctx->h_filename = h_filename;
	comp_ctx->tok11_idx = entry_top + 1;
	comp_ctx->tok12_idx = entry_top + 2;
	comp_ctx->tok21_idx = entry_top + 3;
	comp_ctx->tok22_idx = entry_top + 4;
	comp_ctx->recursion_limit = DUK_USE_COMPILER_RECLIMIT;

	/* comp_ctx->lex has been pre-initialized by caller: it has been
	 * zeroed and input/input_length has been set.
	 */
	comp_ctx->lex.thr = thr;
	/* comp_ctx->lex.input and comp_ctx->lex.input_length filled by caller */
	comp_ctx->lex.slot1_idx = comp_ctx->tok11_idx;
	comp_ctx->lex.slot2_idx = comp_ctx->tok12_idx;
	comp_ctx->lex.buf_idx = entry_top + 0;
	comp_ctx->lex.buf = (duk_hbuffer_dynamic *) duk_known_hbuffer(thr, entry_top + 0);
	DUK_ASSERT(DUK_HBUFFER_HAS_DYNAMIC(comp_ctx->lex.buf) && !DUK_HBUFFER_HAS_EXTERNAL(comp_ctx->lex.buf));
	comp_ctx->lex.token_limit = DUK_COMPILER_TOKEN_LIMIT;

	lex_pt->offset = 0;
	lex_pt->line = 1;
	DUK_LEXER_SETPOINT(&comp_ctx->lex, lex_pt);    /* fills window */
	comp_ctx->curr_token.start_line = 0;  /* needed for line number tracking (becomes prev_token.start_line) */

	/*
	 *  Initialize function state for a zero-argument function
	 */

	duk__init_func_valstack_slots(comp_ctx);
	DUK_ASSERT(func->num_formals == 0);

	if (is_funcexpr) {
		/* Name will be filled from function expression, not by caller.
		 * This case is used by Function constructor and duk_compile()
		 * API with the DUK_COMPILE_FUNCTION option.
		 */
		DUK_ASSERT(func->h_name == NULL);
	} else {
		duk_push_hstring_stridx(thr, (is_eval ? DUK_STRIDX_EVAL :
		                                        DUK_STRIDX_GLOBAL));
		func->h_name = duk_get_hstring(thr, -1);
	}

	/*
	 *  Parse a function body or a function-like expression, depending
	 *  on flags.
	 */

	DUK_ASSERT(func->is_setget == 0);
	func->is_strict = (duk_uint8_t) is_strict;
	DUK_ASSERT(func->is_notail == 0);

	if (is_funcexpr) {
		func->is_function = 1;
		DUK_ASSERT(func->is_eval == 0);
		DUK_ASSERT(func->is_global == 0);
		func->is_namebinding = 1;
		func->is_constructable = 1;

		duk__advance(comp_ctx);  /* init 'curr_token' */
		duk__advance_expect(comp_ctx, DUK_TOK_FUNCTION);
		(void) duk__parse_func_like_raw(comp_ctx, 0 /*flags*/);
	} else {
		DUK_ASSERT(func->is_function == 0);
		DUK_ASSERT(is_eval == 0 || is_eval == 1);
		func->is_eval = (duk_uint8_t) is_eval;
		func->is_global = (duk_uint8_t) !is_eval;
		DUK_ASSERT(func->is_namebinding == 0);
		DUK_ASSERT(func->is_constructable == 0);

		duk__parse_func_body(comp_ctx,
		                     1,             /* expect_eof */
		                     1,             /* implicit_return_value */
		                     1,             /* regexp_after (does not matter) */
		                     -1);           /* expect_token */
	}

	/*
	 *  Convert duk_compiler_func to a function template
	 */

	duk__convert_to_func_template(comp_ctx);

	/*
	 *  Wrapping duk_safe_call() will mangle the stack, just return stack top
	 */

	/* [ ... filename (temps) func ] */

	return 1;
}

DUK_INTERNAL void duk_js_compile(duk_hthread *thr, const duk_uint8_t *src_buffer, duk_size_t src_length, duk_small_uint_t flags) {
	duk__compiler_stkstate comp_stk;
	duk_compiler_ctx *prev_ctx;
	duk_ret_t safe_rc;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(src_buffer != NULL);

	/* preinitialize lexer state partially */
	duk_memzero(&comp_stk, sizeof(comp_stk));
	comp_stk.flags = flags;
	DUK_LEXER_INITCTX(&comp_stk.comp_ctx_alloc.lex);
	comp_stk.comp_ctx_alloc.lex.input = src_buffer;
	comp_stk.comp_ctx_alloc.lex.input_length = src_length;
	comp_stk.comp_ctx_alloc.lex.flags = flags;  /* Forward flags directly for now. */

	/* [ ... filename ] */

	prev_ctx = thr->compile_ctx;
	thr->compile_ctx = &comp_stk.comp_ctx_alloc;  /* for duk_error_augment.c */
	safe_rc = duk_safe_call(thr, duk__js_compile_raw, (void *) &comp_stk /*udata*/, 1 /*nargs*/, 1 /*nrets*/);
	thr->compile_ctx = prev_ctx;  /* must restore reliably before returning */

	if (safe_rc != DUK_EXEC_SUCCESS) {
		DUK_D(DUK_DPRINT("compilation failed: %!T", duk_get_tval(thr, -1)));
		(void) duk_throw(thr);
		DUK_WO_NORETURN(return;);
	}

	/* [ ... template ] */
}

/* automatic undefs */
#undef DUK__ALLOCTEMP
#undef DUK__ALLOCTEMPS
#undef DUK__ALLOW_AUTO_SEMI_ALWAYS
#undef DUK__BC_INITIAL_INSTS
#undef DUK__BP_ADDITIVE
#undef DUK__BP_ASSIGNMENT
#undef DUK__BP_BAND
#undef DUK__BP_BOR
#undef DUK__BP_BXOR
#undef DUK__BP_CALL
#undef DUK__BP_CLOSING
#undef DUK__BP_COMMA
#undef DUK__BP_CONDITIONAL
#undef DUK__BP_EOF
#undef DUK__BP_EQUALITY
#undef DUK__BP_EXPONENTIATION
#undef DUK__BP_FOR_EXPR
#undef DUK__BP_INVALID
#undef DUK__BP_LAND
#undef DUK__BP_LOR
#undef DUK__BP_MEMBER
#undef DUK__BP_MULTIPLICATIVE
#undef DUK__BP_POSTFIX
#undef DUK__BP_RELATIONAL
#undef DUK__BP_SHIFT
#undef DUK__COMPILE_ENTRY_SLOTS
#undef DUK__CONST_MARKER
#undef DUK__DUMP_ISPEC
#undef DUK__DUMP_IVALUE
#undef DUK__EMIT_FLAG_A_IS_SOURCE
#undef DUK__EMIT_FLAG_BC_REGCONST
#undef DUK__EMIT_FLAG_B_IS_TARGET
#undef DUK__EMIT_FLAG_C_IS_TARGET
#undef DUK__EMIT_FLAG_NO_SHUFFLE_A
#undef DUK__EMIT_FLAG_NO_SHUFFLE_B
#undef DUK__EMIT_FLAG_NO_SHUFFLE_C
#undef DUK__EMIT_FLAG_RESERVE_JUMPSLOT
#undef DUK__EXPR_FLAG_ALLOW_EMPTY
#undef DUK__EXPR_FLAG_REJECT_IN
#undef DUK__EXPR_FLAG_REQUIRE_INIT
#undef DUK__EXPR_RBP_MASK
#undef DUK__FUNCTION_BODY_REQUIRE_SLOTS
#undef DUK__FUNCTION_INIT_REQUIRE_SLOTS
#undef DUK__FUNC_FLAG_DECL
#undef DUK__FUNC_FLAG_GETSET
#undef DUK__FUNC_FLAG_METDEF
#undef DUK__FUNC_FLAG_PUSHNAME_PASS1
#undef DUK__FUNC_FLAG_USE_PREVTOKEN
#undef DUK__GETCONST_MAX_CONSTS_CHECK
#undef DUK__GETTEMP
#undef DUK__HAS_TERM
#undef DUK__HAS_VAL
#undef DUK__ISCONST
#undef DUK__ISREG
#undef DUK__ISREG_NOTTEMP
#undef DUK__ISREG_TEMP
#undef DUK__IS_TERMINAL
#undef DUK__IVAL_FLAG_ALLOW_CONST
#undef DUK__IVAL_FLAG_REQUIRE_SHORT
#undef DUK__IVAL_FLAG_REQUIRE_TEMP
#undef DUK__MAX_ARRAY_INIT_VALUES
#undef DUK__MAX_CONSTS
#undef DUK__MAX_FUNCS
#undef DUK__MAX_OBJECT_INIT_PAIRS
#undef DUK__MAX_TEMPS
#undef DUK__MK_LBP
#undef DUK__MK_LBP_FLAGS
#undef DUK__OBJ_LIT_KEY_GET
#undef DUK__OBJ_LIT_KEY_PLAIN
#undef DUK__OBJ_LIT_KEY_SET
#undef DUK__PARSE_EXPR_SLOTS
#undef DUK__PARSE_STATEMENTS_SLOTS
#undef DUK__RECURSION_DECREASE
#undef DUK__RECURSION_INCREASE
#undef DUK__REMOVECONST
#undef DUK__SETTEMP
#undef DUK__SETTEMP_CHECKMAX
#undef DUK__STILL_PROLOGUE
#undef DUK__TOKEN_LBP_BP_MASK
#undef DUK__TOKEN_LBP_FLAG_NO_REGEXP
#undef DUK__TOKEN_LBP_FLAG_TERMINATES
#undef DUK__TOKEN_LBP_FLAG_UNUSED
#undef DUK__TOKEN_LBP_GET_BP
/*
 *  ECMAScript bytecode executor.
 */

/* #include duk_internal.h -> already included */

/*
 *  Local declarations.
 */

DUK_LOCAL_DECL void duk__js_execute_bytecode_inner(duk_hthread *entry_thread, duk_activation *entry_act);

/*
 *  Misc helpers.
 */

/* Forced inline declaration, only applied for performance oriented build. */
#if defined(DUK_USE_EXEC_PREFER_SIZE)
#define DUK__INLINE_PERF
#define DUK__NOINLINE_PERF
#else
#define DUK__INLINE_PERF DUK_ALWAYS_INLINE
#define DUK__NOINLINE_PERF DUK_NOINLINE
#endif

/* Replace value stack top to value at 'tv_ptr'.  Optimize for
 * performance by only applying the net refcount change.
 */
#define DUK__REPLACE_TO_TVPTR(thr,tv_ptr) do { \
		duk_hthread *duk__thr; \
		duk_tval *duk__tvsrc; \
		duk_tval *duk__tvdst; \
		duk_tval duk__tvtmp; \
		duk__thr = (thr); \
		duk__tvsrc = DUK_GET_TVAL_NEGIDX(duk__thr, -1); \
		duk__tvdst = (tv_ptr); \
		DUK_TVAL_SET_TVAL(&duk__tvtmp, duk__tvdst); \
		DUK_TVAL_SET_TVAL(duk__tvdst, duk__tvsrc); \
		DUK_TVAL_SET_UNDEFINED(duk__tvsrc);  /* value stack init policy */ \
		duk__thr->valstack_top = duk__tvsrc; \
		DUK_TVAL_DECREF(duk__thr, &duk__tvtmp); \
	} while (0)

/* XXX: candidate of being an internal shared API call */
#if 0  /* unused */
DUK_LOCAL void duk__push_tvals_incref_only(duk_hthread *thr, duk_tval *tv_src, duk_small_uint_fast_t count) {
	duk_tval *tv_dst;
	duk_size_t copy_size;
	duk_size_t i;

	tv_dst = thr->valstack_top;
	copy_size = sizeof(duk_tval) * count;
	duk_memcpy((void *) tv_dst, (const void *) tv_src, copy_size);
	for (i = 0; i < count; i++) {
		DUK_TVAL_INCREF(thr, tv_dst);
		tv_dst++;
	}
	thr->valstack_top = tv_dst;
}
#endif

/*
 *  Arithmetic, binary, and logical helpers.
 *
 *  Note: there is no opcode for logical AND or logical OR; this is on
 *  purpose, because the evalution order semantics for them make such
 *  opcodes pretty pointless: short circuiting means they are most
 *  comfortably implemented as jumps.  However, a logical NOT opcode
 *  is useful.
 *
 *  Note: careful with duk_tval pointers here: they are potentially
 *  invalidated by any DECREF and almost any API call.  It's still
 *  preferable to work without making a copy but that's not always
 *  possible.
 */

DUK_LOCAL DUK__INLINE_PERF duk_double_t duk__compute_mod(duk_double_t d1, duk_double_t d2) {
	return (duk_double_t) duk_js_arith_mod((double) d1, (double) d2);
}

#if defined(DUK_USE_ES7_EXP_OPERATOR)
DUK_LOCAL DUK__INLINE_PERF duk_double_t duk__compute_exp(duk_double_t d1, duk_double_t d2) {
	return (duk_double_t) duk_js_arith_pow((double) d1, (double) d2);
}
#endif

DUK_LOCAL DUK__INLINE_PERF void duk__vm_arith_add(duk_hthread *thr, duk_tval *tv_x, duk_tval *tv_y, duk_small_uint_fast_t idx_z) {
	/*
	 *  Addition operator is different from other arithmetic
	 *  operations in that it also provides string concatenation.
	 *  Hence it is implemented separately.
	 *
	 *  There is a fast path for number addition.  Other cases go
	 *  through potentially multiple coercions as described in the
	 *  E5 specification.  It may be possible to reduce the number
	 *  of coercions, but this must be done carefully to preserve
	 *  the exact semantics.
	 *
	 *  E5 Section 11.6.1.
	 *
	 *  Custom types also have special behavior implemented here.
	 */

	duk_double_union du;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(tv_x != NULL);  /* may be reg or const */
	DUK_ASSERT(tv_y != NULL);  /* may be reg or const */
	DUK_ASSERT_DISABLE(idx_z >= 0);  /* unsigned */
	DUK_ASSERT((duk_uint_t) idx_z < (duk_uint_t) duk_get_top(thr));

	/*
	 *  Fast paths
	 */

#if defined(DUK_USE_FASTINT)
	if (DUK_TVAL_IS_FASTINT(tv_x) && DUK_TVAL_IS_FASTINT(tv_y)) {
		duk_int64_t v1, v2, v3;
		duk_int32_t v3_hi;
		duk_tval *tv_z;

		/* Input values are signed 48-bit so we can detect overflow
		 * reliably from high bits or just a comparison.
		 */

		v1 = DUK_TVAL_GET_FASTINT(tv_x);
		v2 = DUK_TVAL_GET_FASTINT(tv_y);
		v3 = v1 + v2;
		v3_hi = (duk_int32_t) (v3 >> 32);
		if (DUK_LIKELY(v3_hi >= DUK_I64_CONSTANT(-0x8000) && v3_hi <= DUK_I64_CONSTANT(0x7fff))) {
			tv_z = thr->valstack_bottom + idx_z;
			DUK_TVAL_SET_FASTINT_UPDREF(thr, tv_z, v3);  /* side effects */
			return;
		} else {
			/* overflow, fall through */
			;
		}
	}
#endif  /* DUK_USE_FASTINT */

	if (DUK_TVAL_IS_NUMBER(tv_x) && DUK_TVAL_IS_NUMBER(tv_y)) {
#if !defined(DUK_USE_EXEC_PREFER_SIZE)
		duk_tval *tv_z;
#endif

		du.d = DUK_TVAL_GET_NUMBER(tv_x) + DUK_TVAL_GET_NUMBER(tv_y);
#if defined(DUK_USE_EXEC_PREFER_SIZE)
		duk_push_number(thr, du.d);  /* will NaN normalize result */
		duk_replace(thr, (duk_idx_t) idx_z);
#else  /* DUK_USE_EXEC_PREFER_SIZE */
		DUK_DBLUNION_NORMALIZE_NAN_CHECK(&du);
		DUK_ASSERT(DUK_DBLUNION_IS_NORMALIZED(&du));
		tv_z = thr->valstack_bottom + idx_z;
		DUK_TVAL_SET_NUMBER_UPDREF(thr, tv_z, du.d);  /* side effects */
#endif  /* DUK_USE_EXEC_PREFER_SIZE */
		return;
	}

	/*
	 *  Slow path: potentially requires function calls for coercion
	 */

	duk_push_tval(thr, tv_x);
	duk_push_tval(thr, tv_y);
	duk_to_primitive(thr, -2, DUK_HINT_NONE);  /* side effects -> don't use tv_x, tv_y after */
	duk_to_primitive(thr, -1, DUK_HINT_NONE);

	/* Since Duktape 2.x plain buffers are treated like ArrayBuffer. */
	if (duk_is_string(thr, -2) || duk_is_string(thr, -1)) {
		/* Symbols shouldn't technically be handled here, but should
		 * go into the default ToNumber() coercion path instead and
		 * fail there with a TypeError.  However, there's a ToString()
		 * in duk_concat_2() which also fails with TypeError so no
		 * explicit check is needed.
		 */
		duk_concat_2(thr);  /* [... s1 s2] -> [... s1+s2] */
	} else {
		duk_double_t d1, d2;

		d1 = duk_to_number_m2(thr);
		d2 = duk_to_number_m1(thr);
		DUK_ASSERT(duk_is_number(thr, -2));
		DUK_ASSERT(duk_is_number(thr, -1));
		DUK_ASSERT_DOUBLE_IS_NORMALIZED(d1);
		DUK_ASSERT_DOUBLE_IS_NORMALIZED(d2);

		du.d = d1 + d2;
		duk_pop_2_unsafe(thr);
		duk_push_number(thr, du.d);  /* will NaN normalize result */
	}
	duk_replace(thr, (duk_idx_t) idx_z);  /* side effects */
}

DUK_LOCAL DUK__INLINE_PERF void duk__vm_arith_binary_op(duk_hthread *thr, duk_tval *tv_x, duk_tval *tv_y, duk_uint_fast_t idx_z, duk_small_uint_fast_t opcode) {
	/*
	 *  Arithmetic operations other than '+' have number-only semantics
	 *  and are implemented here.  The separate switch-case here means a
	 *  "double dispatch" of the arithmetic opcode, but saves code space.
	 *
	 *  E5 Sections 11.5, 11.5.1, 11.5.2, 11.5.3, 11.6, 11.6.1, 11.6.2, 11.6.3.
	 */

	duk_double_t d1, d2;
	duk_double_union du;
	duk_small_uint_fast_t opcode_shifted;
#if defined(DUK_USE_FASTINT) || !defined(DUK_USE_EXEC_PREFER_SIZE)
	duk_tval *tv_z;
#endif

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(tv_x != NULL);  /* may be reg or const */
	DUK_ASSERT(tv_y != NULL);  /* may be reg or const */
	DUK_ASSERT_DISABLE(idx_z >= 0);  /* unsigned */
	DUK_ASSERT((duk_uint_t) idx_z < (duk_uint_t) duk_get_top(thr));

	opcode_shifted = opcode >> 2;  /* Get base opcode without reg/const modifiers. */

#if defined(DUK_USE_FASTINT)
	if (DUK_TVAL_IS_FASTINT(tv_x) && DUK_TVAL_IS_FASTINT(tv_y)) {
		duk_int64_t v1, v2, v3;
		duk_int32_t v3_hi;

		v1 = DUK_TVAL_GET_FASTINT(tv_x);
		v2 = DUK_TVAL_GET_FASTINT(tv_y);

		switch (opcode_shifted) {
		case DUK_OP_SUB >> 2: {
			v3 = v1 - v2;
			break;
		}
		case DUK_OP_MUL >> 2: {
			/* Must ensure result is 64-bit (no overflow); a
			 * simple and sufficient fast path is to allow only
			 * 32-bit inputs.  Avoid zero inputs to avoid
			 * negative zero issues (-1 * 0 = -0, for instance).
			 */
			if (v1 >= DUK_I64_CONSTANT(-0x80000000) && v1 <= DUK_I64_CONSTANT(0x7fffffff) && v1 != 0 &&
			    v2 >= DUK_I64_CONSTANT(-0x80000000) && v2 <= DUK_I64_CONSTANT(0x7fffffff) && v2 != 0) {
				v3 = v1 * v2;
			} else {
				goto skip_fastint;
			}
			break;
		}
		case DUK_OP_DIV >> 2: {
			/* Don't allow a zero divisor.  Fast path check by
			 * "verifying" with multiplication.  Also avoid zero
			 * dividend to avoid negative zero issues (0 / -1 = -0
			 * for instance).
			 */
			if (v1 == 0 || v2 == 0) {
				goto skip_fastint;
			}
			v3 = v1 / v2;
			if (v3 * v2 != v1) {
				goto skip_fastint;
			}
			break;
		}
		case DUK_OP_MOD >> 2: {
			/* Don't allow a zero divisor.  Restrict both v1 and
			 * v2 to positive values to avoid compiler specific
			 * behavior.
			 */
			if (v1 < 1 || v2 < 1) {
				goto skip_fastint;
			}
			v3 = v1 % v2;
			DUK_ASSERT(v3 >= 0);
			DUK_ASSERT(v3 < v2);
			DUK_ASSERT(v1 - (v1 / v2) * v2 == v3);
			break;
		}
		default: {
			/* Possible with DUK_OP_EXP. */
			goto skip_fastint;
		}
		}

		v3_hi = (duk_int32_t) (v3 >> 32);
		if (DUK_LIKELY(v3_hi >= DUK_I64_CONSTANT(-0x8000) && v3_hi <= DUK_I64_CONSTANT(0x7fff))) {
			tv_z = thr->valstack_bottom + idx_z;
			DUK_TVAL_SET_FASTINT_UPDREF(thr, tv_z, v3);  /* side effects */
			return;
		}
		/* fall through if overflow etc */
	}
 skip_fastint:
#endif  /* DUK_USE_FASTINT */

	if (DUK_TVAL_IS_NUMBER(tv_x) && DUK_TVAL_IS_NUMBER(tv_y)) {
		/* fast path */
		d1 = DUK_TVAL_GET_NUMBER(tv_x);
		d2 = DUK_TVAL_GET_NUMBER(tv_y);
	} else {
		duk_push_tval(thr, tv_x);
		duk_push_tval(thr, tv_y);
		d1 = duk_to_number_m2(thr);  /* side effects */
		d2 = duk_to_number_m1(thr);
		DUK_ASSERT(duk_is_number(thr, -2));
		DUK_ASSERT(duk_is_number(thr, -1));
		DUK_ASSERT_DOUBLE_IS_NORMALIZED(d1);
		DUK_ASSERT_DOUBLE_IS_NORMALIZED(d2);
		duk_pop_2_unsafe(thr);
	}

	switch (opcode_shifted) {
	case DUK_OP_SUB >> 2: {
		du.d = d1 - d2;
		break;
	}
	case DUK_OP_MUL >> 2: {
		du.d = d1 * d2;
		break;
	}
	case DUK_OP_DIV >> 2: {
		/* Division-by-zero is undefined behavior, so
		 * rely on a helper.
		 */
		du.d = duk_double_div(d1, d2);
		break;
	}
	case DUK_OP_MOD >> 2: {
		du.d = duk__compute_mod(d1, d2);
		break;
	}
#if defined(DUK_USE_ES7_EXP_OPERATOR)
	case DUK_OP_EXP >> 2: {
		du.d = duk__compute_exp(d1, d2);
		break;
	}
#endif
	default: {
		DUK_UNREACHABLE();
		du.d = DUK_DOUBLE_NAN;  /* should not happen */
		break;
	}
	}

#if defined(DUK_USE_EXEC_PREFER_SIZE)
	duk_push_number(thr, du.d);  /* will NaN normalize result */
	duk_replace(thr, (duk_idx_t) idx_z);
#else  /* DUK_USE_EXEC_PREFER_SIZE */
	/* important to use normalized NaN with 8-byte tagged types */
	DUK_DBLUNION_NORMALIZE_NAN_CHECK(&du);
	DUK_ASSERT(DUK_DBLUNION_IS_NORMALIZED(&du));
	tv_z = thr->valstack_bottom + idx_z;
	DUK_TVAL_SET_NUMBER_UPDREF(thr, tv_z, du.d);  /* side effects */
#endif  /* DUK_USE_EXEC_PREFER_SIZE */
}

DUK_LOCAL DUK__INLINE_PERF void duk__vm_bitwise_binary_op(duk_hthread *thr, duk_tval *tv_x, duk_tval *tv_y, duk_small_uint_fast_t idx_z, duk_small_uint_fast_t opcode) {
	/*
	 *  Binary bitwise operations use different coercions (ToInt32, ToUint32)
	 *  depending on the operation.  We coerce the arguments first using
	 *  ToInt32(), and then cast to an 32-bit value if necessary.  Note that
	 *  such casts must be correct even if there is no native 32-bit type
	 *  (e.g., duk_int32_t and duk_uint32_t are 64-bit).
	 *
	 *  E5 Sections 11.10, 11.7.1, 11.7.2, 11.7.3
	 */

	duk_int32_t i1, i2, i3;
	duk_uint32_t u1, u2, u3;
#if defined(DUK_USE_FASTINT)
	duk_int64_t fi3;
#else
	duk_double_t d3;
#endif
	duk_small_uint_fast_t opcode_shifted;
#if defined(DUK_USE_FASTINT) || !defined(DUK_USE_EXEC_PREFER_SIZE)
	duk_tval *tv_z;
#endif

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(tv_x != NULL);  /* may be reg or const */
	DUK_ASSERT(tv_y != NULL);  /* may be reg or const */
	DUK_ASSERT_DISABLE(idx_z >= 0);  /* unsigned */
	DUK_ASSERT((duk_uint_t) idx_z < (duk_uint_t) duk_get_top(thr));

	opcode_shifted = opcode >> 2;  /* Get base opcode without reg/const modifiers. */

#if defined(DUK_USE_FASTINT)
	if (DUK_TVAL_IS_FASTINT(tv_x) && DUK_TVAL_IS_FASTINT(tv_y)) {
		i1 = (duk_int32_t) DUK_TVAL_GET_FASTINT_I32(tv_x);
		i2 = (duk_int32_t) DUK_TVAL_GET_FASTINT_I32(tv_y);
	}
	else
#endif  /* DUK_USE_FASTINT */
	{
		duk_push_tval(thr, tv_x);
		duk_push_tval(thr, tv_y);
		i1 = duk_to_int32(thr, -2);
		i2 = duk_to_int32(thr, -1);
		duk_pop_2_unsafe(thr);
	}

	switch (opcode_shifted) {
	case DUK_OP_BAND >> 2: {
		i3 = i1 & i2;
		break;
	}
	case DUK_OP_BOR >> 2: {
		i3 = i1 | i2;
		break;
	}
	case DUK_OP_BXOR >> 2: {
		i3 = i1 ^ i2;
		break;
	}
	case DUK_OP_BASL >> 2: {
		/* Signed shift, named "arithmetic" (asl) because the result
		 * is signed, e.g. 4294967295 << 1 -> -2.  Note that result
		 * must be masked.
		 */

		u2 = ((duk_uint32_t) i2) & 0xffffffffUL;
		i3 = (duk_int32_t) (((duk_uint32_t) i1) << (u2 & 0x1fUL));  /* E5 Section 11.7.1, steps 7 and 8 */
		i3 = i3 & ((duk_int32_t) 0xffffffffUL);                     /* Note: left shift, should mask */
		break;
	}
	case DUK_OP_BASR >> 2: {
		/* signed shift */

		u2 = ((duk_uint32_t) i2) & 0xffffffffUL;
		i3 = i1 >> (u2 & 0x1fUL);                      /* E5 Section 11.7.2, steps 7 and 8 */
		break;
	}
	case DUK_OP_BLSR >> 2: {
		/* unsigned shift */

		u1 = ((duk_uint32_t) i1) & 0xffffffffUL;
		u2 = ((duk_uint32_t) i2) & 0xffffffffUL;

		/* special result value handling */
		u3 = u1 >> (u2 & 0x1fUL);     /* E5 Section 11.7.2, steps 7 and 8 */
#if defined(DUK_USE_FASTINT)
		fi3 = (duk_int64_t) u3;
		goto fastint_result_set;
#else
		d3 = (duk_double_t) u3;
		goto result_set;
#endif
	}
	default: {
		DUK_UNREACHABLE();
		i3 = 0;  /* should not happen */
		break;
	}
	}

#if defined(DUK_USE_FASTINT)
	/* Result is always fastint compatible. */
	/* XXX: Set 32-bit result (but must then handle signed and
	 * unsigned results separately).
	 */
	fi3 = (duk_int64_t) i3;

 fastint_result_set:
	tv_z = thr->valstack_bottom + idx_z;
	DUK_TVAL_SET_FASTINT_UPDREF(thr, tv_z, fi3);  /* side effects */
#else  /* DUK_USE_FASTINT */
	d3 = (duk_double_t) i3;

 result_set:
	DUK_ASSERT(!DUK_ISNAN(d3));            /* 'd3' is never NaN, so no need to normalize */
	DUK_ASSERT_DOUBLE_IS_NORMALIZED(d3);   /* always normalized */

#if defined(DUK_USE_EXEC_PREFER_SIZE)
	duk_push_number(thr, d3);  /* would NaN normalize result, but unnecessary */
	duk_replace(thr, (duk_idx_t) idx_z);
#else  /* DUK_USE_EXEC_PREFER_SIZE */
	tv_z = thr->valstack_bottom + idx_z;
	DUK_TVAL_SET_NUMBER_UPDREF(thr, tv_z, d3);  /* side effects */
#endif  /* DUK_USE_EXEC_PREFER_SIZE */
#endif  /* DUK_USE_FASTINT */
}

/* In-place unary operation. */
DUK_LOCAL DUK__INLINE_PERF void duk__vm_arith_unary_op(duk_hthread *thr, duk_uint_fast_t idx_src, duk_uint_fast_t idx_dst, duk_small_uint_fast_t opcode) {
	/*
	 *  Arithmetic operations other than '+' have number-only semantics
	 *  and are implemented here.  The separate switch-case here means a
	 *  "double dispatch" of the arithmetic opcode, but saves code space.
	 *
	 *  E5 Sections 11.5, 11.5.1, 11.5.2, 11.5.3, 11.6, 11.6.1, 11.6.2, 11.6.3.
	 */

	duk_tval *tv;
	duk_double_t d1;
	duk_double_union du;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(opcode == DUK_OP_UNM || opcode == DUK_OP_UNP);
	DUK_ASSERT_DISABLE(idx_src >= 0);
	DUK_ASSERT_DISABLE(idx_dst >= 0);

	tv = DUK_GET_TVAL_POSIDX(thr, (duk_idx_t) idx_src);

#if defined(DUK_USE_FASTINT)
	if (DUK_TVAL_IS_FASTINT(tv)) {
		duk_int64_t v1, v2;

		v1 = DUK_TVAL_GET_FASTINT(tv);
		if (opcode == DUK_OP_UNM) {
			/* The smallest fastint is no longer 48-bit when
			 * negated.  Positive zero becames negative zero
			 * (cannot be represented) when negated.
			 */
			if (DUK_LIKELY(v1 != DUK_FASTINT_MIN && v1 != 0)) {
				v2 = -v1;
				tv = DUK_GET_TVAL_POSIDX(thr, (duk_idx_t) idx_dst);
				DUK_TVAL_SET_FASTINT_UPDREF(thr, tv, v2);
				return;
			}
		} else {
			/* ToNumber() for a fastint is a no-op. */
			DUK_ASSERT(opcode == DUK_OP_UNP);
			v2 = v1;
			tv = DUK_GET_TVAL_POSIDX(thr, (duk_idx_t) idx_dst);
			DUK_TVAL_SET_FASTINT_UPDREF(thr, tv, v2);
			return;
		}
		/* fall through if overflow etc */
	}
#endif  /* DUK_USE_FASTINT */

	if (DUK_TVAL_IS_NUMBER(tv)) {
		d1 = DUK_TVAL_GET_NUMBER(tv);
	} else {
		d1 = duk_to_number_tval(thr, tv);  /* side effects */
	}

	if (opcode == DUK_OP_UNP) {
		/* ToNumber() for a double is a no-op, but unary plus is
		 * used to force a fastint check so do that here.
		 */
		du.d = d1;
		DUK_ASSERT(DUK_DBLUNION_IS_NORMALIZED(&du));
#if defined(DUK_USE_FASTINT)
		tv = DUK_GET_TVAL_POSIDX(thr, (duk_idx_t) idx_dst);
		DUK_TVAL_SET_NUMBER_CHKFAST_UPDREF(thr, tv, du.d);  /* always 'fast', i.e. inlined */
		return;
#endif
	} else {
		DUK_ASSERT(opcode == DUK_OP_UNM);
		du.d = -d1;
		DUK_DBLUNION_NORMALIZE_NAN_CHECK(&du);  /* mandatory if du.d is a NaN */
		DUK_ASSERT(DUK_DBLUNION_IS_NORMALIZED(&du));
	}

	/* XXX: size optimize: push+replace? */
	tv = DUK_GET_TVAL_POSIDX(thr, (duk_idx_t) idx_dst);
	DUK_TVAL_SET_NUMBER_UPDREF(thr, tv, du.d);
}

DUK_LOCAL DUK__INLINE_PERF void duk__vm_bitwise_not(duk_hthread *thr, duk_uint_fast_t idx_src, duk_uint_fast_t idx_dst) {
	/*
	 *  E5 Section 11.4.8
	 */

	duk_tval *tv;
	duk_int32_t i1, i2;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT_DISABLE(idx_src >= 0);
	DUK_ASSERT_DISABLE(idx_dst >= 0);
	DUK_ASSERT((duk_uint_t) idx_src < (duk_uint_t) duk_get_top(thr));
	DUK_ASSERT((duk_uint_t) idx_dst < (duk_uint_t) duk_get_top(thr));

	tv = DUK_GET_TVAL_POSIDX(thr, (duk_idx_t) idx_src);

#if defined(DUK_USE_FASTINT)
	if (DUK_TVAL_IS_FASTINT(tv)) {
		i1 = (duk_int32_t) DUK_TVAL_GET_FASTINT_I32(tv);
	}
	else
#endif  /* DUK_USE_FASTINT */
	{
		duk_push_tval(thr, tv);
		i1 = duk_to_int32(thr, -1);  /* side effects */
		duk_pop_unsafe(thr);
	}

	/* Result is always fastint compatible. */
	i2 = ~i1;
	tv = DUK_GET_TVAL_POSIDX(thr, (duk_idx_t) idx_dst);
	DUK_TVAL_SET_I32_UPDREF(thr, tv, i2);  /* side effects */
}

DUK_LOCAL DUK__INLINE_PERF void duk__vm_logical_not(duk_hthread *thr, duk_uint_fast_t idx_src, duk_uint_fast_t idx_dst) {
	/*
	 *  E5 Section 11.4.9
	 */

	duk_tval *tv;
	duk_bool_t res;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT_DISABLE(idx_src >= 0);
	DUK_ASSERT_DISABLE(idx_dst >= 0);
	DUK_ASSERT((duk_uint_t) idx_src < (duk_uint_t) duk_get_top(thr));
	DUK_ASSERT((duk_uint_t) idx_dst < (duk_uint_t) duk_get_top(thr));

	/* ToBoolean() does not require any operations with side effects so
	 * we can do it efficiently.  For footprint it would be better to use
	 * duk_js_toboolean() and then push+replace to the result slot.
	 */
	tv = DUK_GET_TVAL_POSIDX(thr, (duk_idx_t) idx_src);
	res = duk_js_toboolean(tv);  /* does not modify 'tv' */
	DUK_ASSERT(res == 0 || res == 1);
	res ^= 1;
	tv = DUK_GET_TVAL_POSIDX(thr, (duk_idx_t) idx_dst);
	/* XXX: size optimize: push+replace? */
	DUK_TVAL_SET_BOOLEAN_UPDREF(thr, tv, res);  /* side effects */
}

/* XXX: size optimized variant */
DUK_LOCAL DUK__INLINE_PERF void duk__prepost_incdec_reg_helper(duk_hthread *thr, duk_tval *tv_dst, duk_tval *tv_src, duk_small_uint_t op) {
	duk_double_t x, y, z;

	/* Two lowest bits of opcode are used to distinguish
	 * variants.  Bit 0 = inc(0)/dec(1), bit 1 = pre(0)/post(1).
	 */
	DUK_ASSERT((DUK_OP_PREINCR & 0x03) == 0x00);
	DUK_ASSERT((DUK_OP_PREDECR & 0x03) == 0x01);
	DUK_ASSERT((DUK_OP_POSTINCR & 0x03) == 0x02);
	DUK_ASSERT((DUK_OP_POSTDECR & 0x03) == 0x03);

#if defined(DUK_USE_FASTINT)
	if (DUK_TVAL_IS_FASTINT(tv_src)) {
		duk_int64_t x_fi, y_fi, z_fi;
		x_fi = DUK_TVAL_GET_FASTINT(tv_src);
		if (op & 0x01) {
			if (DUK_UNLIKELY(x_fi == DUK_FASTINT_MIN)) {
				goto skip_fastint;
			}
			y_fi = x_fi - 1;
		} else {
			if (DUK_UNLIKELY(x_fi == DUK_FASTINT_MAX)) {
				goto skip_fastint;
			}
			y_fi = x_fi + 1;
		}

		DUK_TVAL_SET_FASTINT(tv_src, y_fi);  /* no need for refcount update */

		z_fi = (op & 0x02) ? x_fi : y_fi;
		DUK_TVAL_SET_FASTINT_UPDREF(thr, tv_dst, z_fi);  /* side effects */
		return;
	}
 skip_fastint:
#endif
	if (DUK_TVAL_IS_NUMBER(tv_src)) {
		/* Fast path for the case where the register
		 * is a number (e.g. loop counter).
		 */

		x = DUK_TVAL_GET_NUMBER(tv_src);
		if (op & 0x01) {
			y = x - 1.0;
		} else {
			y = x + 1.0;
		}

		DUK_TVAL_SET_NUMBER(tv_src, y);  /* no need for refcount update */
	} else {
		/* Preserve duk_tval pointer(s) across a potential valstack
		 * resize by converting them into offsets temporarily.
		 */
		duk_idx_t bc;
		duk_size_t off_dst;

		off_dst = (duk_size_t) ((duk_uint8_t *) tv_dst - (duk_uint8_t *) thr->valstack_bottom);
		bc = (duk_idx_t) (tv_src - thr->valstack_bottom);  /* XXX: pass index explicitly? */
		tv_src = NULL;  /* no longer referenced */

		x = duk_to_number(thr, bc);
		if (op & 0x01) {
			y = x - 1.0;
		} else {
			y = x + 1.0;
		}

		duk_push_number(thr, y);
		duk_replace(thr, bc);

		tv_dst = (duk_tval *) (void *) (((duk_uint8_t *) thr->valstack_bottom) + off_dst);
	}

	z = (op & 0x02) ? x : y;
	DUK_TVAL_SET_NUMBER_UPDREF(thr, tv_dst, z);  /* side effects */
}

DUK_LOCAL DUK__INLINE_PERF void duk__prepost_incdec_var_helper(duk_hthread *thr, duk_small_uint_t idx_dst, duk_tval *tv_id, duk_small_uint_t op, duk_small_uint_t is_strict) {
	duk_activation *act;
	duk_double_t x, y;
	duk_hstring *name;

	/* XXX: The pre/post inc/dec for an identifier lookup is
	 * missing the important fast path where the identifier
	 * has a storage location e.g. in a scope object so that
	 * it can be updated in-place.  In particular, the case
	 * where the identifier has a storage location AND the
	 * previous value is a number should be optimized because
	 * it's side effect free.
	 */

	/* Two lowest bits of opcode are used to distinguish
	 * variants.  Bit 0 = inc(0)/dec(1), bit 1 = pre(0)/post(1).
	 */
	DUK_ASSERT((DUK_OP_PREINCV & 0x03) == 0x00);
	DUK_ASSERT((DUK_OP_PREDECV & 0x03) == 0x01);
	DUK_ASSERT((DUK_OP_POSTINCV & 0x03) == 0x02);
	DUK_ASSERT((DUK_OP_POSTDECV & 0x03) == 0x03);

	DUK_ASSERT(DUK_TVAL_IS_STRING(tv_id));
	name = DUK_TVAL_GET_STRING(tv_id);
	DUK_ASSERT(name != NULL);
	act = thr->callstack_curr;
	(void) duk_js_getvar_activation(thr, act, name, 1 /*throw*/);  /* -> [ ... val this ] */

	/* XXX: Fastint fast path would be useful here.  Also fastints
	 * now lose their fastint status in current handling which is
	 * not intuitive.
	 */

	x = duk_to_number_m2(thr);
	if (op & 0x01) {
		y = x - 1.0;
	} else {
		y = x + 1.0;
	}

	/* [... x this] */

	if (op & 0x02) {
		duk_push_number(thr, y);  /* -> [ ... x this y ] */
		DUK_ASSERT(act == thr->callstack_curr);
		duk_js_putvar_activation(thr, act, name, DUK_GET_TVAL_NEGIDX(thr, -1), is_strict);
		duk_pop_2_unsafe(thr);  /* -> [ ... x ] */
	} else {
		duk_pop_2_unsafe(thr);  /* -> [ ... ] */
		duk_push_number(thr, y);  /* -> [ ... y ] */
		DUK_ASSERT(act == thr->callstack_curr);
		duk_js_putvar_activation(thr, act, name, DUK_GET_TVAL_NEGIDX(thr, -1), is_strict);
	}

#if defined(DUK_USE_EXEC_PREFER_SIZE)
	duk_replace(thr, (duk_idx_t) idx_dst);
#else  /* DUK_USE_EXEC_PREFER_SIZE */
	DUK__REPLACE_TO_TVPTR(thr, DUK_GET_TVAL_POSIDX(thr, (duk_idx_t) idx_dst));
#endif  /* DUK_USE_EXEC_PREFER_SIZE */
}

/*
 *  Longjmp and other control flow transfer for the bytecode executor.
 *
 *  The longjmp handler can handle all longjmp types: error, yield, and
 *  resume (pseudotypes are never actually thrown).
 *
 *  Error policy for longjmp: should not ordinarily throw errors; if errors
 *  occur (e.g. due to out-of-memory) they bubble outwards rather than being
 *  handled recursively.
 */

#define DUK__LONGJMP_RESTART   0  /* state updated, restart bytecode execution */
#define DUK__LONGJMP_RETHROW   1  /* exit bytecode executor by rethrowing an error to caller */

#define DUK__RETHAND_RESTART   0  /* state updated, restart bytecode execution */
#define DUK__RETHAND_FINISHED  1  /* exit bytecode execution with return value */

/* XXX: optimize reconfig valstack operations so that resize, clamp, and setting
 * top are combined into one pass.
 */

/* Reconfigure value stack for return to an ECMAScript function at
 * callstack top (caller unwinds).
 */
DUK_LOCAL void duk__reconfig_valstack_ecma_return(duk_hthread *thr) {
	duk_activation *act;
	duk_hcompfunc *h_func;
	duk_idx_t clamp_top;

	DUK_ASSERT(thr != NULL);
	act = thr->callstack_curr;
	DUK_ASSERT(act != NULL);
	DUK_ASSERT(DUK_ACT_GET_FUNC(act) != NULL);
	DUK_ASSERT(DUK_HOBJECT_IS_COMPFUNC(DUK_ACT_GET_FUNC(act)));

	/* Clamp so that values at 'clamp_top' and above are wiped and won't
	 * retain reachable garbage.  Then extend to 'nregs' because we're
	 * returning to an ECMAScript function.
	 */

	h_func = (duk_hcompfunc *) DUK_ACT_GET_FUNC(act);

	thr->valstack_bottom = (duk_tval *) (void *) ((duk_uint8_t *) thr->valstack + act->bottom_byteoff);
	DUK_ASSERT(act->retval_byteoff >= act->bottom_byteoff);
	clamp_top = (duk_idx_t) ((act->retval_byteoff - act->bottom_byteoff + sizeof(duk_tval)) / sizeof(duk_tval));  /* +1 = one retval */
	duk_set_top_and_wipe(thr, h_func->nregs, clamp_top);

	DUK_ASSERT((duk_uint8_t *) thr->valstack_end >= (duk_uint8_t *) thr->valstack + act->reserve_byteoff);
	thr->valstack_end = (duk_tval *) (void *) ((duk_uint8_t *) thr->valstack + act->reserve_byteoff);

	/* XXX: a best effort shrink check would be OK here */
}

/* Reconfigure value stack for an ECMAScript catcher.  Use topmost catcher
 * in 'act'.
 */
DUK_LOCAL void duk__reconfig_valstack_ecma_catcher(duk_hthread *thr, duk_activation *act) {
	duk_catcher *cat;
	duk_hcompfunc *h_func;
	duk_size_t idx_bottom;
	duk_idx_t clamp_top;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(act != NULL);
	DUK_ASSERT(DUK_ACT_GET_FUNC(act) != NULL);
	DUK_ASSERT(DUK_HOBJECT_IS_COMPFUNC(DUK_ACT_GET_FUNC(act)));
	cat = act->cat;
	DUK_ASSERT(cat != NULL);

	h_func = (duk_hcompfunc *) DUK_ACT_GET_FUNC(act);

	thr->valstack_bottom = (duk_tval *) (void *) ((duk_uint8_t *) thr->valstack + act->bottom_byteoff);
	idx_bottom = (duk_size_t) (thr->valstack_bottom - thr->valstack);
	DUK_ASSERT(cat->idx_base >= idx_bottom);
	clamp_top = (duk_idx_t) (cat->idx_base - idx_bottom + 2);  /* +2 = catcher value, catcher lj_type */
	duk_set_top_and_wipe(thr, h_func->nregs, clamp_top);

	DUK_ASSERT((duk_uint8_t *) thr->valstack_end >= (duk_uint8_t *) thr->valstack + act->reserve_byteoff);
	thr->valstack_end = (duk_tval *) (void *) ((duk_uint8_t *) thr->valstack + act->reserve_byteoff);

	/* XXX: a best effort shrink check would be OK here */
}

/* Set catcher regs: idx_base+0 = value, idx_base+1 = lj_type.
 * No side effects.
 */
DUK_LOCAL void duk__set_catcher_regs_norz(duk_hthread *thr, duk_catcher *cat, duk_tval *tv_val_unstable, duk_small_uint_t lj_type) {
	duk_tval *tv1;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(tv_val_unstable != NULL);

	tv1 = thr->valstack + cat->idx_base;
	DUK_ASSERT(tv1 < thr->valstack_top);
	DUK_TVAL_SET_TVAL_UPDREF_NORZ(thr, tv1, tv_val_unstable);

	tv1++;
	DUK_ASSERT(tv1 == thr->valstack + cat->idx_base + 1);
	DUK_ASSERT(tv1 < thr->valstack_top);
	DUK_TVAL_SET_U32_UPDREF_NORZ(thr, tv1, (duk_uint32_t) lj_type);
}

DUK_LOCAL void duk__handle_catch_part1(duk_hthread *thr, duk_tval *tv_val_unstable, duk_small_uint_t lj_type, volatile duk_bool_t *out_delayed_catch_setup) {
	duk_activation *act;
	duk_catcher *cat;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(tv_val_unstable != NULL);

	act = thr->callstack_curr;
	DUK_ASSERT(act != NULL);
	DUK_DD(DUK_DDPRINT("handle catch, part 1; act=%!A, cat=%!C", act, act->cat));

	DUK_ASSERT(act->cat != NULL);
	DUK_ASSERT(DUK_CAT_GET_TYPE(act->cat) == DUK_CAT_TYPE_TCF);

	/* The part1/part2 split could also be made here at the very top
	 * of catch handling.  Value stack would be reconfigured inside
	 * part2's protection.  Value stack reconfiguration should be free
	 * of allocs, however.
	 */

	duk__set_catcher_regs_norz(thr, act->cat, tv_val_unstable, lj_type);

	DUK_ASSERT(thr->callstack_top >= 1);
	DUK_ASSERT(thr->callstack_curr != NULL);
	DUK_ASSERT(DUK_ACT_GET_FUNC(thr->callstack_curr) != NULL);
	DUK_ASSERT(DUK_HOBJECT_IS_COMPFUNC(DUK_ACT_GET_FUNC(thr->callstack_curr)));

	DUK_ASSERT(thr->callstack_top >= 1);
	DUK_ASSERT(act == thr->callstack_curr);
	DUK_ASSERT(act != NULL);
	duk__reconfig_valstack_ecma_catcher(thr, act);

	DUK_ASSERT(thr->callstack_top >= 1);
	DUK_ASSERT(act == thr->callstack_curr);
	DUK_ASSERT(act != NULL);
	cat = act->cat;
	DUK_ASSERT(cat != NULL);

	act->curr_pc = cat->pc_base + 0;  /* +0 = catch */

	/*
	 *  If the catch block has an automatic catch variable binding,
	 *  we need to create a lexical environment for it which requires
	 *  allocations.  Move out of "error handling state" before the
	 *  allocations to avoid e.g. out-of-memory errors (leading to
	 *  GH-2022 or similar).
	 */

	if (DUK_CAT_HAS_CATCH_BINDING_ENABLED(cat)) {
		DUK_DDD(DUK_DDDPRINT("catcher has an automatic catch binding, handle in part 2"));
		*out_delayed_catch_setup = 1;
	} else {
		DUK_DDD(DUK_DDDPRINT("catcher has no catch binding"));
	}

	DUK_CAT_CLEAR_CATCH_ENABLED(cat);
}

DUK_LOCAL void duk__handle_catch_part2(duk_hthread *thr) {
	duk_activation *act;
	duk_catcher *cat;
	duk_hdecenv *new_env;

	DUK_ASSERT(thr != NULL);

	act = thr->callstack_curr;
	DUK_ASSERT(act != NULL);
	DUK_DD(DUK_DDPRINT("handle catch, part 2; act=%!A, cat=%!C", act, act->cat));

	DUK_ASSERT(act->cat != NULL);
	cat = act->cat;
	DUK_ASSERT(cat != NULL);
	DUK_ASSERT(DUK_CAT_GET_TYPE(cat) == DUK_CAT_TYPE_TCF);
	DUK_ASSERT(DUK_CAT_HAS_CATCH_BINDING_ENABLED(cat));
	DUK_ASSERT(thr->valstack + cat->idx_base < thr->valstack_top);

	/*
	 *  Create lexical environment for the catch clause, containing
	 *  a binding for the caught value.
	 *
	 *  The binding is mutable (= writable) but not deletable.
	 *  Step 4 for the catch production in E5 Section 12.14;
	 *  no value is given for CreateMutableBinding 'D' argument,
	 *  which implies the binding is not deletable.
	 */

	if (act->lex_env == NULL) {
		DUK_ASSERT(act->var_env == NULL);
		DUK_DDD(DUK_DDDPRINT("delayed environment initialization"));

		duk_js_init_activation_environment_records_delayed(thr, act);
		DUK_ASSERT(act == thr->callstack_curr);
		DUK_ASSERT(act != NULL);
	}
	DUK_ASSERT(act->lex_env != NULL);
	DUK_ASSERT(act->var_env != NULL);
	DUK_ASSERT(DUK_ACT_GET_FUNC(act) != NULL);

	new_env = duk_hdecenv_alloc(thr,
	                            DUK_HOBJECT_FLAG_EXTENSIBLE |
	                            DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_DECENV));
	DUK_ASSERT(new_env != NULL);
	duk_push_hobject(thr, (duk_hobject *) new_env);
	DUK_ASSERT(DUK_HOBJECT_GET_PROTOTYPE(thr->heap, (duk_hobject *) new_env) == NULL);
	DUK_DDD(DUK_DDDPRINT("new_env allocated: %!iO", (duk_heaphdr *) new_env));

	/* Note: currently the catch binding is handled without a register
	 * binding because we don't support dynamic register bindings (they
	 * must be fixed for an entire function).  So, there is no need to
	 * record regbases etc.
	 */

	/* [ ...env ] */

	DUK_ASSERT(cat->h_varname != NULL);
	duk_push_hstring(thr, cat->h_varname);
	DUK_ASSERT(thr->valstack + cat->idx_base < thr->valstack_top);
	duk_push_tval(thr, thr->valstack + cat->idx_base);
	duk_xdef_prop(thr, -3, DUK_PROPDESC_FLAGS_W);  /* writable, not configurable */

	/* [ ... env ] */

	DUK_ASSERT(act == thr->callstack_curr);
	DUK_ASSERT(act != NULL);
	DUK_HOBJECT_SET_PROTOTYPE(thr->heap, (duk_hobject *) new_env, act->lex_env);
	act->lex_env = (duk_hobject *) new_env;
	DUK_HOBJECT_INCREF(thr, (duk_hobject *) new_env);  /* reachable through activation */
	/* Net refcount change to act->lex_env is 0: incref for new_env's
	 * prototype, decref for act->lex_env overwrite.
	 */

	DUK_CAT_SET_LEXENV_ACTIVE(cat);

	duk_pop_unsafe(thr);

	DUK_DDD(DUK_DDDPRINT("new_env finished: %!iO", (duk_heaphdr *) new_env));
}

DUK_LOCAL void duk__handle_finally(duk_hthread *thr, duk_tval *tv_val_unstable, duk_small_uint_t lj_type) {
	duk_activation *act;
	duk_catcher *cat;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(tv_val_unstable != NULL);

	act = thr->callstack_curr;
	DUK_ASSERT(act != NULL);
	DUK_ASSERT(act->cat != NULL);
	DUK_ASSERT(DUK_CAT_GET_TYPE(act->cat) == DUK_CAT_TYPE_TCF);

	duk__set_catcher_regs_norz(thr, act->cat, tv_val_unstable, lj_type);

	DUK_ASSERT(thr->callstack_top >= 1);
	DUK_ASSERT(thr->callstack_curr != NULL);
	DUK_ASSERT(DUK_ACT_GET_FUNC(thr->callstack_curr) != NULL);
	DUK_ASSERT(DUK_HOBJECT_IS_COMPFUNC(DUK_ACT_GET_FUNC(thr->callstack_curr)));

	DUK_ASSERT(thr->callstack_top >= 1);
	DUK_ASSERT(act == thr->callstack_curr);
	DUK_ASSERT(act != NULL);
	duk__reconfig_valstack_ecma_catcher(thr, act);

	DUK_ASSERT(thr->callstack_top >= 1);
	DUK_ASSERT(act == thr->callstack_curr);
	DUK_ASSERT(act != NULL);
	cat = act->cat;
	DUK_ASSERT(cat != NULL);

	act->curr_pc = cat->pc_base + 1;  /* +1 = finally */

	DUK_CAT_CLEAR_FINALLY_ENABLED(cat);
}

DUK_LOCAL void duk__handle_label(duk_hthread *thr, duk_small_uint_t lj_type) {
	duk_activation *act;
	duk_catcher *cat;

	DUK_ASSERT(thr != NULL);

	DUK_ASSERT(thr->callstack_top >= 1);
	act = thr->callstack_curr;
	DUK_ASSERT(act != NULL);
	DUK_ASSERT(DUK_ACT_GET_FUNC(act) != NULL);
	DUK_ASSERT(DUK_HOBJECT_HAS_COMPFUNC(DUK_ACT_GET_FUNC(act)));

	/* +0 = break, +1 = continue */
	cat = act->cat;
	DUK_ASSERT(cat != NULL);
	DUK_ASSERT(DUK_CAT_GET_TYPE(cat) == DUK_CAT_TYPE_LABEL);

	act->curr_pc = cat->pc_base + (lj_type == DUK_LJ_TYPE_CONTINUE ? 1 : 0);

	/* valstack should not need changes */
#if defined(DUK_USE_ASSERTIONS)
	DUK_ASSERT(thr->callstack_top >= 1);
	DUK_ASSERT(act == thr->callstack_curr);
	DUK_ASSERT(act != NULL);
	DUK_ASSERT((duk_size_t) (thr->valstack_top - thr->valstack_bottom) ==
	           (duk_size_t) ((duk_hcompfunc *) DUK_ACT_GET_FUNC(act))->nregs);
#endif
}

/* Called for handling both a longjmp() with type DUK_LJ_TYPE_YIELD and
 * when a RETURN opcode terminates a thread and yields to the resumer.
 * Caller unwinds so that top of callstack is the activation we return to.
 */
#if defined(DUK_USE_COROUTINE_SUPPORT)
DUK_LOCAL void duk__handle_yield(duk_hthread *thr, duk_hthread *resumer, duk_tval *tv_val_unstable) {
	duk_activation *act_resumer;
	duk_tval *tv1;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(resumer != NULL);
	DUK_ASSERT(tv_val_unstable != NULL);
	act_resumer = resumer->callstack_curr;
	DUK_ASSERT(act_resumer != NULL);
	DUK_ASSERT(DUK_ACT_GET_FUNC(act_resumer) != NULL);
	DUK_ASSERT(DUK_HOBJECT_IS_COMPFUNC(DUK_ACT_GET_FUNC(act_resumer)));  /* resume caller must be an ECMAScript func */

	tv1 = (duk_tval *) (void *) ((duk_uint8_t *) resumer->valstack + act_resumer->retval_byteoff);  /* return value from Duktape.Thread.resume() */
	DUK_TVAL_SET_TVAL_UPDREF(thr, tv1, tv_val_unstable);  /* side effects */  /* XXX: avoid side effects */

	duk__reconfig_valstack_ecma_return(resumer);

	/* caller must change active thread, and set thr->resumer to NULL */
}
#endif  /* DUK_USE_COROUTINE_SUPPORT */

DUK_LOCAL duk_small_uint_t duk__handle_longjmp(duk_hthread *thr, duk_activation *entry_act, volatile duk_bool_t *out_delayed_catch_setup) {
	duk_small_uint_t retval = DUK__LONGJMP_RESTART;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(entry_act != NULL);

	/* 'thr' is the current thread, as no-one resumes except us and we
	 * switch 'thr' in that case.
	 */
	DUK_ASSERT(thr == thr->heap->curr_thread);

	/*
	 *  (Re)try handling the longjmp.
	 *
	 *  A longjmp handler may convert the longjmp to a different type and
	 *  "virtually" rethrow by goto'ing to 'check_longjmp'.  Before the goto,
	 *  the following must be updated:
	 *    - the heap 'lj' state
	 *    - 'thr' must reflect the "throwing" thread
	 */

 check_longjmp:

	DUK_DD(DUK_DDPRINT("handling longjmp: type=%ld, value1=%!T, value2=%!T, iserror=%ld, top=%ld",
	                   (long) thr->heap->lj.type,
	                   (duk_tval *) &thr->heap->lj.value1,
	                   (duk_tval *) &thr->heap->lj.value2,
	                   (long) thr->heap->lj.iserror,
			   (long) duk_get_top(thr)));

	switch (thr->heap->lj.type) {

#if defined(DUK_USE_COROUTINE_SUPPORT)
	case DUK_LJ_TYPE_RESUME: {
		/*
		 *  Note: lj.value1 is 'value', lj.value2 is 'resumee'.
		 *  This differs from YIELD.
		 */

		duk_tval *tv;
		duk_tval *tv2;
		duk_hthread *resumee;

		/* duk_bi_duk_object_yield() and duk_bi_duk_object_resume() ensure all of these are met */

		DUK_ASSERT(thr->state == DUK_HTHREAD_STATE_RUNNING);                                                         /* unchanged by Duktape.Thread.resume() */
		DUK_ASSERT(thr->callstack_top >= 2);                                                                         /* ECMAScript activation + Duktape.Thread.resume() activation */
		DUK_ASSERT(thr->callstack_curr != NULL);
		DUK_ASSERT(thr->callstack_curr->parent != NULL);
		DUK_ASSERT(DUK_ACT_GET_FUNC(thr->callstack_curr) != NULL &&
		           DUK_HOBJECT_IS_NATFUNC(DUK_ACT_GET_FUNC(thr->callstack_curr)) &&
		           ((duk_hnatfunc *) DUK_ACT_GET_FUNC(thr->callstack_curr))->func == duk_bi_thread_resume);

		tv = &thr->heap->lj.value2;  /* resumee */
		DUK_ASSERT(DUK_TVAL_IS_OBJECT(tv));
		DUK_ASSERT(DUK_TVAL_GET_OBJECT(tv) != NULL);
		DUK_ASSERT(DUK_HOBJECT_IS_THREAD(DUK_TVAL_GET_OBJECT(tv)));
		resumee = (duk_hthread *) DUK_TVAL_GET_OBJECT(tv);

		DUK_ASSERT(resumee != NULL);
		DUK_ASSERT(resumee->resumer == NULL);
		DUK_ASSERT(resumee->state == DUK_HTHREAD_STATE_INACTIVE ||
		           resumee->state == DUK_HTHREAD_STATE_YIELDED);                                                     /* checked by Duktape.Thread.resume() */
		DUK_ASSERT(resumee->state != DUK_HTHREAD_STATE_YIELDED ||
		           resumee->callstack_top >= 2);                                                                     /* YIELDED: ECMAScript activation + Duktape.Thread.yield() activation */
		DUK_ASSERT(resumee->state != DUK_HTHREAD_STATE_YIELDED ||
		           (DUK_ACT_GET_FUNC(resumee->callstack_curr) != NULL &&
		            DUK_HOBJECT_IS_NATFUNC(DUK_ACT_GET_FUNC(resumee->callstack_curr)) &&
		            ((duk_hnatfunc *) DUK_ACT_GET_FUNC(resumee->callstack_curr))->func == duk_bi_thread_yield));
		DUK_ASSERT(resumee->state != DUK_HTHREAD_STATE_INACTIVE ||
		           resumee->callstack_top == 0);                                                                     /* INACTIVE: no activation, single function value on valstack */

		if (thr->heap->lj.iserror) {
			/*
			 *  Throw the error in the resumed thread's context; the
			 *  error value is pushed onto the resumee valstack.
			 *
			 *  Note: the callstack of the target may empty in this case
			 *  too (i.e. the target thread has never been resumed).  The
			 *  value stack will contain the initial function in that case,
			 *  which we simply ignore.
			 */

			DUK_ASSERT(resumee->resumer == NULL);
			resumee->resumer = thr;
			DUK_HTHREAD_INCREF(thr, thr);
			resumee->state = DUK_HTHREAD_STATE_RUNNING;
			thr->state = DUK_HTHREAD_STATE_RESUMED;
			DUK_HEAP_SWITCH_THREAD(thr->heap, resumee);
			thr = resumee;

			thr->heap->lj.type = DUK_LJ_TYPE_THROW;

			/* thr->heap->lj.value1 is already the value to throw */
			/* thr->heap->lj.value2 is 'thread', will be wiped out at the end */

			DUK_ASSERT(thr->heap->lj.iserror);  /* already set */

			DUK_DD(DUK_DDPRINT("-> resume with an error, converted to a throw in the resumee, propagate"));
			goto check_longjmp;
		} else if (resumee->state == DUK_HTHREAD_STATE_YIELDED) {
			/* Unwind previous Duktape.Thread.yield() call.  The
			 * activation remaining must always be an ECMAScript
			 * call now (yield() accepts calls from ECMAScript
			 * only).
			 */
			duk_activation *act_resumee;

			DUK_ASSERT(resumee->callstack_top >= 2);
			act_resumee = resumee->callstack_curr;  /* Duktape.Thread.yield() */
			DUK_ASSERT(act_resumee != NULL);
			act_resumee = act_resumee->parent;      /* ECMAScript call site for yield() */
			DUK_ASSERT(act_resumee != NULL);

			tv = (duk_tval *) (void *) ((duk_uint8_t *) resumee->valstack + act_resumee->retval_byteoff);  /* return value from Duktape.Thread.yield() */
			DUK_ASSERT(tv >= resumee->valstack && tv < resumee->valstack_top);
			tv2 = &thr->heap->lj.value1;
			DUK_TVAL_SET_TVAL_UPDREF(thr, tv, tv2);  /* side effects */  /* XXX: avoid side effects */

			duk_hthread_activation_unwind_norz(resumee);  /* unwind to 'yield' caller */
			/* no need to unwind catch stack */

			duk__reconfig_valstack_ecma_return(resumee);

			DUK_ASSERT(resumee->resumer == NULL);
			resumee->resumer = thr;
			DUK_HTHREAD_INCREF(thr, thr);
			resumee->state = DUK_HTHREAD_STATE_RUNNING;
			thr->state = DUK_HTHREAD_STATE_RESUMED;
			DUK_HEAP_SWITCH_THREAD(thr->heap, resumee);
#if 0
			thr = resumee;  /* not needed, as we exit right away */
#endif
			DUK_DD(DUK_DDPRINT("-> resume with a value, restart execution in resumee"));
			retval = DUK__LONGJMP_RESTART;
			goto wipe_and_return;
		} else {
			/* Initial resume call. */
			duk_small_uint_t call_flags;
			duk_int_t setup_rc;

			/* resumee: [... initial_func]  (currently actually: [initial_func]) */

			duk_push_undefined(resumee);
			tv = &thr->heap->lj.value1;
			duk_push_tval(resumee, tv);

			/* resumee: [... initial_func undefined(= this) resume_value ] */

			call_flags = DUK_CALL_FLAG_ALLOW_ECMATOECMA;  /* not tailcall, ecma-to-ecma (assumed to succeed) */

			setup_rc = duk_handle_call_unprotected_nargs(resumee, 1 /*nargs*/, call_flags);
			if (setup_rc == 0) {
				/* This shouldn't happen; Duktape.Thread.resume()
				 * should make sure of that.  If it does happen
				 * this internal error will propagate out of the
				 * executor which can be quite misleading.
				 */
				DUK_ERROR_INTERNAL(thr);
				DUK_WO_NORETURN(return 0;);
			}

			DUK_ASSERT(resumee->resumer == NULL);
			resumee->resumer = thr;
			DUK_HTHREAD_INCREF(thr, thr);
			resumee->state = DUK_HTHREAD_STATE_RUNNING;
			thr->state = DUK_HTHREAD_STATE_RESUMED;
			DUK_HEAP_SWITCH_THREAD(thr->heap, resumee);
#if 0
			thr = resumee;  /* not needed, as we exit right away */
#endif
			DUK_DD(DUK_DDPRINT("-> resume with a value, restart execution in resumee"));
			retval = DUK__LONGJMP_RESTART;
			goto wipe_and_return;
		}
		DUK_UNREACHABLE();
		break;  /* never here */
	}

	case DUK_LJ_TYPE_YIELD: {
		/*
		 *  Currently only allowed only if yielding thread has only
		 *  ECMAScript activations (except for the Duktape.Thread.yield()
		 *  call at the callstack top) and none of them constructor
		 *  calls.
		 *
		 *  This excludes the 'entry' thread which will always have
		 *  a preventcount > 0.
		 */

		duk_hthread *resumer;

		/* duk_bi_duk_object_yield() and duk_bi_duk_object_resume() ensure all of these are met */

#if 0  /* entry_thread not available for assert */
		DUK_ASSERT(thr != entry_thread);                                                                             /* Duktape.Thread.yield() should prevent */
#endif
		DUK_ASSERT(thr->state == DUK_HTHREAD_STATE_RUNNING);                                                         /* unchanged from Duktape.Thread.yield() */
		DUK_ASSERT(thr->callstack_top >= 2);                                                                         /* ECMAScript activation + Duktape.Thread.yield() activation */
		DUK_ASSERT(thr->callstack_curr != NULL);
		DUK_ASSERT(thr->callstack_curr->parent != NULL);
		DUK_ASSERT(DUK_ACT_GET_FUNC(thr->callstack_curr) != NULL &&
		           DUK_HOBJECT_IS_NATFUNC(DUK_ACT_GET_FUNC(thr->callstack_curr)) &&
		           ((duk_hnatfunc *) DUK_ACT_GET_FUNC(thr->callstack_curr))->func == duk_bi_thread_yield);
		DUK_ASSERT(DUK_ACT_GET_FUNC(thr->callstack_curr->parent) != NULL &&
		           DUK_HOBJECT_IS_COMPFUNC(DUK_ACT_GET_FUNC(thr->callstack_curr->parent)));                              /* an ECMAScript function */

		resumer = thr->resumer;

		DUK_ASSERT(resumer != NULL);
		DUK_ASSERT(resumer->state == DUK_HTHREAD_STATE_RESUMED);                                                     /* written by a previous RESUME handling */
		DUK_ASSERT(resumer->callstack_top >= 2);                                                                     /* ECMAScript activation + Duktape.Thread.resume() activation */
		DUK_ASSERT(resumer->callstack_curr != NULL);
		DUK_ASSERT(resumer->callstack_curr->parent != NULL);
		DUK_ASSERT(DUK_ACT_GET_FUNC(resumer->callstack_curr) != NULL &&
		           DUK_HOBJECT_IS_NATFUNC(DUK_ACT_GET_FUNC(resumer->callstack_curr)) &&
		           ((duk_hnatfunc *) DUK_ACT_GET_FUNC(resumer->callstack_curr))->func == duk_bi_thread_resume);
		DUK_ASSERT(DUK_ACT_GET_FUNC(resumer->callstack_curr->parent) != NULL &&
		           DUK_HOBJECT_IS_COMPFUNC(DUK_ACT_GET_FUNC(resumer->callstack_curr->parent)));                            /* an ECMAScript function */

		if (thr->heap->lj.iserror) {
			thr->state = DUK_HTHREAD_STATE_YIELDED;
			thr->resumer = NULL;
			DUK_HTHREAD_DECREF_NORZ(thr, resumer);
			resumer->state = DUK_HTHREAD_STATE_RUNNING;
			DUK_HEAP_SWITCH_THREAD(thr->heap, resumer);
			thr = resumer;

			thr->heap->lj.type = DUK_LJ_TYPE_THROW;
			/* lj.value1 is already set */
			DUK_ASSERT(thr->heap->lj.iserror);  /* already set */

			DUK_DD(DUK_DDPRINT("-> yield an error, converted to a throw in the resumer, propagate"));
			goto check_longjmp;
		} else {
			duk_hthread_activation_unwind_norz(resumer);
			duk__handle_yield(thr, resumer, &thr->heap->lj.value1);

			thr->state = DUK_HTHREAD_STATE_YIELDED;
			thr->resumer = NULL;
			DUK_HTHREAD_DECREF_NORZ(thr, resumer);
			resumer->state = DUK_HTHREAD_STATE_RUNNING;
			DUK_HEAP_SWITCH_THREAD(thr->heap, resumer);
#if 0
			thr = resumer;  /* not needed, as we exit right away */
#endif

			DUK_DD(DUK_DDPRINT("-> yield a value, restart execution in resumer"));
			retval = DUK__LONGJMP_RESTART;
			goto wipe_and_return;
		}
		DUK_UNREACHABLE();
		break;  /* never here */
	}
#endif  /* DUK_USE_COROUTINE_SUPPORT */

	case DUK_LJ_TYPE_THROW: {
		/*
		 *  Three possible outcomes:
		 *    * A try or finally catcher is found => resume there.
		 *      (or)
		 *    * The error propagates to the bytecode executor entry
		 *      level (and we're in the entry thread) => rethrow
		 *      with a new longjmp(), after restoring the previous
		 *      catchpoint.
		 *    * The error is not caught in the current thread, so
		 *      the thread finishes with an error.  This works like
		 *      a yielded error, except that the thread is finished
		 *      and can no longer be resumed.  (There is always a
		 *      resumer in this case.)
		 *
		 *  Note: until we hit the entry level, there can only be
		 *  ECMAScript activations.
		 */

		duk_activation *act;
		duk_catcher *cat;
		duk_hthread *resumer;

		for (;;) {
			act = thr->callstack_curr;
			if (act == NULL) {
				break;
			}

			for (;;) {
				cat = act->cat;
				if (cat == NULL) {
					break;
				}

				if (DUK_CAT_HAS_CATCH_ENABLED(cat)) {
					DUK_ASSERT(DUK_CAT_GET_TYPE(cat) == DUK_CAT_TYPE_TCF);

					DUK_DDD(DUK_DDDPRINT("before catch part 1: thr=%p, act=%p, cat=%p",
					                     (void *) thr, (void *) act, (void *) act->cat));
					duk__handle_catch_part1(thr,
					                        &thr->heap->lj.value1,
					                        DUK_LJ_TYPE_THROW,
							        out_delayed_catch_setup);

					DUK_DD(DUK_DDPRINT("-> throw caught by a 'catch' clause, restart execution"));
					retval = DUK__LONGJMP_RESTART;
					goto wipe_and_return;
				}

				if (DUK_CAT_HAS_FINALLY_ENABLED(cat)) {
					DUK_ASSERT(DUK_CAT_GET_TYPE(cat) == DUK_CAT_TYPE_TCF);
					DUK_ASSERT(!DUK_CAT_HAS_CATCH_ENABLED(cat));

					duk__handle_finally(thr,
					                    &thr->heap->lj.value1,
					                    DUK_LJ_TYPE_THROW);

					DUK_DD(DUK_DDPRINT("-> throw caught by a 'finally' clause, restart execution"));
					retval = DUK__LONGJMP_RESTART;
					goto wipe_and_return;
				}

				duk_hthread_catcher_unwind_norz(thr, act);
			}

			if (act == entry_act) {
				/* Not caught by anything before entry level; rethrow and let the
				 * final catcher finish unwinding (esp. value stack).
				 */
				DUK_D(DUK_DPRINT("-> throw propagated up to entry level, rethrow and exit bytecode executor"));
				retval = DUK__LONGJMP_RETHROW;
				goto just_return;
			}

			duk_hthread_activation_unwind_norz(thr);
		}

		DUK_DD(DUK_DDPRINT("-> throw not caught by current thread, yield error to resumer and recheck longjmp"));

		/* Not caught by current thread, thread terminates (yield error to resumer);
		 * note that this may cause a cascade if the resumer terminates with an uncaught
		 * exception etc (this is OK, but needs careful testing).
		 */

		DUK_ASSERT(thr->resumer != NULL);
		DUK_ASSERT(thr->resumer->callstack_top >= 2);  /* ECMAScript activation + Duktape.Thread.resume() activation */
		DUK_ASSERT(thr->resumer->callstack_curr != NULL);
		DUK_ASSERT(thr->resumer->callstack_curr->parent != NULL);
		DUK_ASSERT(DUK_ACT_GET_FUNC(thr->resumer->callstack_curr->parent) != NULL &&
		           DUK_HOBJECT_IS_COMPFUNC(DUK_ACT_GET_FUNC(thr->resumer->callstack_curr->parent)));  /* an ECMAScript function */

		resumer = thr->resumer;

		/* reset longjmp */

		DUK_ASSERT(thr->heap->lj.type == DUK_LJ_TYPE_THROW);  /* already set */
		/* lj.value1 already set */

		duk_hthread_terminate(thr);  /* updates thread state, minimizes its allocations */
		DUK_ASSERT(thr->state == DUK_HTHREAD_STATE_TERMINATED);

		thr->resumer = NULL;
		DUK_HTHREAD_DECREF_NORZ(thr, resumer);
		resumer->state = DUK_HTHREAD_STATE_RUNNING;
		DUK_HEAP_SWITCH_THREAD(thr->heap, resumer);
		thr = resumer;
		goto check_longjmp;
	}

	case DUK_LJ_TYPE_BREAK:  /* pseudotypes, not used in actual longjmps */
	case DUK_LJ_TYPE_CONTINUE:
	case DUK_LJ_TYPE_RETURN:
	case DUK_LJ_TYPE_NORMAL:
	default: {
		/* should never happen, but be robust */
		DUK_D(DUK_DPRINT("caught unknown longjmp type %ld, treat as internal error", (long) thr->heap->lj.type));
		goto convert_to_internal_error;
	}

	}  /* end switch */

	DUK_UNREACHABLE();

 wipe_and_return:
	DUK_DD(DUK_DDPRINT("handling longjmp done, wipe-and-return, top=%ld",
	                   (long) duk_get_top(thr)));
	thr->heap->lj.type = DUK_LJ_TYPE_UNKNOWN;
	thr->heap->lj.iserror = 0;

	DUK_TVAL_SET_UNDEFINED_UPDREF(thr, &thr->heap->lj.value1);  /* side effects */
	DUK_TVAL_SET_UNDEFINED_UPDREF(thr, &thr->heap->lj.value2);  /* side effects */

	DUK_GC_TORTURE(thr->heap);

 just_return:
	return retval;

 convert_to_internal_error:
	/* This could also be thrown internally (set the error, goto check_longjmp),
	 * but it's better for internal errors to bubble outwards so that we won't
	 * infinite loop in this catchpoint.
	 */
	DUK_ERROR_INTERNAL(thr);
	DUK_WO_NORETURN(return 0;);
}

/* Handle a BREAK/CONTINUE opcode.  Avoid using longjmp() for BREAK/CONTINUE
 * handling because it has a measurable performance impact in ordinary
 * environments and an extreme impact in Emscripten (GH-342).
 */
DUK_LOCAL DUK__NOINLINE_PERF void duk__handle_break_or_continue(duk_hthread *thr,
                                                                duk_uint_t label_id,
                                                                duk_small_uint_t lj_type) {
	duk_activation *act;
	duk_catcher *cat;

	DUK_ASSERT(thr != NULL);

	/* Find a matching label catcher or 'finally' catcher in
	 * the same function, unwinding catchers as we go.
	 *
	 * A label catcher must always exist and will match unless
	 * a 'finally' captures the break/continue first.  It is the
	 * compiler's responsibility to ensure that labels are used
	 * correctly.
	 */

	act = thr->callstack_curr;
	DUK_ASSERT(act != NULL);

	for (;;) {
		cat = act->cat;
		if (cat == NULL) {
			break;
		}

		DUK_DDD(DUK_DDDPRINT("considering catcher %p: type=%ld label=%ld",
		                     (void *) cat,
		                     (long) DUK_CAT_GET_TYPE(cat),
		                     (long) DUK_CAT_GET_LABEL(cat)));

		/* XXX: bit mask test; FINALLY <-> TCF, single bit mask would suffice? */

		if (DUK_CAT_GET_TYPE(cat) == DUK_CAT_TYPE_TCF &&
		    DUK_CAT_HAS_FINALLY_ENABLED(cat)) {
			duk_tval tv_tmp;

			DUK_TVAL_SET_U32(&tv_tmp, (duk_uint32_t) label_id);
			duk__handle_finally(thr, &tv_tmp, lj_type);

			DUK_DD(DUK_DDPRINT("-> break/continue caught by 'finally', restart execution"));
			return;
		}
		if (DUK_CAT_GET_TYPE(cat) == DUK_CAT_TYPE_LABEL &&
		    (duk_uint_t) DUK_CAT_GET_LABEL(cat) == label_id) {
			duk__handle_label(thr, lj_type);

			DUK_DD(DUK_DDPRINT("-> break/continue caught by a label catcher (in the same function), restart execution"));
			return;
		}

		duk_hthread_catcher_unwind_norz(thr, act);
	}

	/* Should never happen, but be robust. */
	DUK_D(DUK_DPRINT("-> break/continue not caught by anything in the current function (should never happen), throw internal error"));
	DUK_ERROR_INTERNAL(thr);
	DUK_WO_NORETURN(return;);
}

/* Handle a RETURN opcode.  Avoid using longjmp() for return handling because
 * it has a measurable performance impact in ordinary environments and an extreme
 * impact in Emscripten (GH-342).  Return value is on value stack top.
 */
DUK_LOCAL duk_small_uint_t duk__handle_return(duk_hthread *thr, duk_activation *entry_act) {
	duk_tval *tv1;
	duk_tval *tv2;
#if defined(DUK_USE_COROUTINE_SUPPORT)
	duk_hthread *resumer;
#endif
	duk_activation *act;
	duk_catcher *cat;

	/* We can directly access value stack here. */

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(entry_act != NULL);
	DUK_ASSERT(thr->valstack_top - 1 >= thr->valstack_bottom);
	tv1 = thr->valstack_top - 1;
	DUK_TVAL_CHKFAST_INPLACE_FAST(tv1);  /* fastint downgrade check for return values */

	/*
	 *  Four possible outcomes:
	 *
	 *    1. A 'finally' in the same function catches the 'return'.
	 *       It may continue to propagate when 'finally' is finished,
	 *       or it may be neutralized by 'finally' (both handled by
	 *       ENDFIN).
	 *
	 *    2. The return happens at the entry level of the bytecode
	 *       executor, so return from the executor (in C stack).
	 *
	 *    3. There is a calling (ECMAScript) activation in the call
	 *       stack => return to it, in the same executor instance.
	 *
	 *    4. There is no calling activation, and the thread is
	 *       terminated.  There is always a resumer in this case,
	 *       which gets the return value similarly to a 'yield'
	 *       (except that the current thread can no longer be
	 *       resumed).
	 */

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(thr->callstack_top >= 1);

	act = thr->callstack_curr;
	DUK_ASSERT(act != NULL);

	for (;;) {
		cat = act->cat;
		if (cat == NULL) {
			break;
		}

		if (DUK_CAT_GET_TYPE(cat) == DUK_CAT_TYPE_TCF &&
		    DUK_CAT_HAS_FINALLY_ENABLED(cat)) {
			DUK_ASSERT(thr->valstack_top - 1 >= thr->valstack_bottom);
			duk__handle_finally(thr, thr->valstack_top - 1, DUK_LJ_TYPE_RETURN);

			DUK_DD(DUK_DDPRINT("-> return caught by 'finally', restart execution"));
			return DUK__RETHAND_RESTART;
		}

		duk_hthread_catcher_unwind_norz(thr, act);
	}

	if (act == entry_act) {
		/* Return to the bytecode executor caller who will unwind stacks
		 * and handle constructor post-processing.
		 * Return value is already on the stack top: [ ... retval ].
		 */

		DUK_DDD(DUK_DDDPRINT("-> return propagated up to entry level, exit bytecode executor"));
		return DUK__RETHAND_FINISHED;
	}

	if (thr->callstack_top >= 2) {
		/* There is a caller; it MUST be an ECMAScript caller (otherwise it would
		 * match entry_act check).
		 */
		DUK_DDD(DUK_DDDPRINT("return to ECMAScript caller, retval_byteoff=%ld, lj_value1=%!T",
		                     (long) (thr->callstack_curr->parent->retval_byteoff),
		                     (duk_tval *) &thr->heap->lj.value1));

		DUK_ASSERT(thr->callstack_curr != NULL);
		DUK_ASSERT(thr->callstack_curr->parent != NULL);
		DUK_ASSERT(DUK_HOBJECT_IS_COMPFUNC(DUK_ACT_GET_FUNC(thr->callstack_curr->parent)));   /* must be ECMAScript */

#if defined(DUK_USE_ES6_PROXY)
		if (thr->callstack_curr->flags & (DUK_ACT_FLAG_CONSTRUCT | DUK_ACT_FLAG_CONSTRUCT_PROXY)) {
			duk_call_construct_postprocess(thr, thr->callstack_curr->flags & DUK_ACT_FLAG_CONSTRUCT_PROXY);  /* side effects */
		}
#else
		if (thr->callstack_curr->flags & DUK_ACT_FLAG_CONSTRUCT) {
			duk_call_construct_postprocess(thr, 0);  /* side effects */
		}
#endif

		tv1 = (duk_tval *) (void *) ((duk_uint8_t *) thr->valstack + thr->callstack_curr->parent->retval_byteoff);
		DUK_ASSERT(thr->valstack_top - 1 >= thr->valstack_bottom);
		tv2 = thr->valstack_top - 1;
		DUK_TVAL_SET_TVAL_UPDREF(thr, tv1, tv2);  /* side effects */

		/* Catch stack unwind happens inline in callstack unwind. */
		duk_hthread_activation_unwind_norz(thr);

		duk__reconfig_valstack_ecma_return(thr);

		DUK_DD(DUK_DDPRINT("-> return not intercepted, restart execution in caller"));
		return DUK__RETHAND_RESTART;
	}

#if defined(DUK_USE_COROUTINE_SUPPORT)
	DUK_DD(DUK_DDPRINT("no calling activation, thread finishes (similar to yield)"));

	DUK_ASSERT(thr->resumer != NULL);
	DUK_ASSERT(thr->resumer->callstack_top >= 2);  /* ECMAScript activation + Duktape.Thread.resume() activation */
	DUK_ASSERT(thr->resumer->callstack_curr != NULL);
	DUK_ASSERT(thr->resumer->callstack_curr->parent != NULL);
	DUK_ASSERT(DUK_ACT_GET_FUNC(thr->resumer->callstack_curr) != NULL &&
			DUK_HOBJECT_IS_NATFUNC(DUK_ACT_GET_FUNC(thr->resumer->callstack_curr)) &&
			((duk_hnatfunc *) DUK_ACT_GET_FUNC(thr->resumer->callstack_curr))->func == duk_bi_thread_resume);  /* Duktape.Thread.resume() */
	DUK_ASSERT(DUK_ACT_GET_FUNC(thr->resumer->callstack_curr->parent) != NULL &&
			DUK_HOBJECT_IS_COMPFUNC(DUK_ACT_GET_FUNC(thr->resumer->callstack_curr->parent)));  /* an ECMAScript function */
	DUK_ASSERT(thr->state == DUK_HTHREAD_STATE_RUNNING);
	DUK_ASSERT(thr->resumer->state == DUK_HTHREAD_STATE_RESUMED);

	resumer = thr->resumer;

	/* Share yield longjmp handler.
	 *
	 * This sequence of steps is a bit fragile (see GH-1845):
	 * - We need the return value from 'thr' (resumed thread) value stack.
	 *   The termination unwinds its value stack, losing the value.
	 * - We need a refcounted reference for 'thr', which may only exist
	 *   in the caller value stack.  We can't unwind or reconfigure the
	 *   caller's value stack without potentially freeing 'thr'.
	 *
	 * Current approach is to capture the 'thr' return value and store
	 * a reference to 'thr' in the caller value stack temporarily.  This
	 * keeps 'thr' reachable until final yield/return handling which
	 * removes the references atomatically.
	 */

	DUK_ASSERT(thr->valstack_top - 1 >= thr->valstack_bottom);
	duk_hthread_activation_unwind_norz(resumer);  /* May remove last reference to 'thr', but is NORZ. */
	duk_push_tval(resumer, thr->valstack_top - 1);  /* Capture return value, side effect free. */
	duk_push_hthread(resumer, thr);  /* Make 'thr' reachable again, before side effects. */

	duk_hthread_terminate(thr);  /* Updates thread state, minimizes its allocations. */
	thr->resumer = NULL;
	DUK_HTHREAD_DECREF(thr, resumer);
	DUK_ASSERT(thr->state == DUK_HTHREAD_STATE_TERMINATED);

	resumer->state = DUK_HTHREAD_STATE_RUNNING;
	DUK_HEAP_SWITCH_THREAD(thr->heap, resumer);

	DUK_ASSERT(resumer->valstack_top - 2 >= resumer->valstack_bottom);
	duk__handle_yield(thr, resumer, resumer->valstack_top - 2);
	thr = NULL;  /* 'thr' invalidated by call */

#if 0
	thr = resumer;  /* not needed */
#endif

	DUK_DD(DUK_DDPRINT("-> return not caught, thread terminated; handle like yield, restart execution in resumer"));
	return DUK__RETHAND_RESTART;
#else
	/* Without coroutine support this case should never happen. */
	DUK_ERROR_INTERNAL(thr);
	DUK_WO_NORETURN(return 0;);
#endif
}

/*
 *  Executor interrupt handling
 *
 *  The handler is called whenever the interrupt countdown reaches zero
 *  (or below).  The handler must perform whatever checks are activated,
 *  e.g. check for cumulative step count to impose an execution step
 *  limit or check for breakpoints or other debugger interaction.
 *
 *  When the actions are done, the handler must reinit the interrupt
 *  init and counter values.  The 'init' value must indicate how many
 *  bytecode instructions are executed before the next interrupt.  The
 *  counter must interface with the bytecode executor loop.  Concretely,
 *  the new init value is normally one higher than the new counter value.
 *  For instance, to execute exactly one bytecode instruction the init
 *  value is set to 1 and the counter to 0.  If an error is thrown by the
 *  interrupt handler, the counters are set to the same value (e.g. both
 *  to 0 to cause an interrupt when the next bytecode instruction is about
 *  to be executed after error handling).
 *
 *  Maintaining the init/counter value properly is important for accurate
 *  behavior.  For instance, executor step limit needs a cumulative step
 *  count which is simply computed as a sum of 'init' values.  This must
 *  work accurately even when single stepping.
 */

#if defined(DUK_USE_INTERRUPT_COUNTER)

#define DUK__INT_NOACTION    0    /* no specific action, resume normal execution */
#define DUK__INT_RESTART     1    /* must "goto restart_execution", e.g. breakpoints changed */

#if defined(DUK_USE_DEBUGGER_SUPPORT)
DUK_LOCAL void duk__interrupt_handle_debugger(duk_hthread *thr, duk_bool_t *out_immediate, duk_small_uint_t *out_interrupt_retval) {
	duk_activation *act;
	duk_breakpoint *bp;
	duk_breakpoint **bp_active;
	duk_uint_fast32_t line = 0;
	duk_bool_t process_messages;
	duk_bool_t processed_messages = 0;

	DUK_ASSERT(thr->heap->dbg_processing == 0);  /* don't re-enter e.g. during Eval */

	act = thr->callstack_curr;
	DUK_ASSERT(act != NULL);

	/* It might seem that replacing 'thr->heap' with just 'heap' below
	 * might be a good idea, but it increases code size slightly
	 * (probably due to unnecessary spilling) at least on x64.
	 */

	/*
	 *  Single opcode step check
	 */

	if (thr->heap->dbg_pause_flags & DUK_PAUSE_FLAG_ONE_OPCODE_ACTIVE) {
		DUK_D(DUK_DPRINT("PAUSE TRIGGERED by one opcode step"));
		duk_debug_set_paused(thr->heap);
	}

	/*
	 *  Breakpoint and step state checks
	 */

	if (act->flags & DUK_ACT_FLAG_BREAKPOINT_ACTIVE ||
	    (thr->heap->dbg_pause_act == thr->callstack_curr)) {
		line = duk_debug_curr_line(thr);

		if (act->prev_line != line) {
			/* Stepped?  Step out is handled by callstack unwind. */
			if ((thr->heap->dbg_pause_flags & DUK_PAUSE_FLAG_LINE_CHANGE) &&
			    (thr->heap->dbg_pause_act == thr->callstack_curr) &&
			    (line != thr->heap->dbg_pause_startline)) {
				DUK_D(DUK_DPRINT("PAUSE TRIGGERED by line change, at line %ld",
				                 (long) line));
				duk_debug_set_paused(thr->heap);
			}

			/* Check for breakpoints only on line transition.
			 * Breakpoint is triggered when we enter the target
			 * line from a different line, and the previous line
			 * was within the same function.
			 *
			 * This condition is tricky: the condition used to be
			 * that transition to -or across- the breakpoint line
			 * triggered the breakpoint.  This seems intuitively
			 * better because it handles breakpoints on lines with
			 * no emitted opcodes; but this leads to the issue
			 * described in: https://github.com/svaarala/duktape/issues/263.
			 */
			bp_active = thr->heap->dbg_breakpoints_active;
			for (;;) {
				bp = *bp_active++;
				if (bp == NULL) {
					break;
				}

				DUK_ASSERT(bp->filename != NULL);
				if (act->prev_line != bp->line && line == bp->line) {
					DUK_D(DUK_DPRINT("PAUSE TRIGGERED by breakpoint at %!O:%ld",
					                 (duk_heaphdr *) bp->filename, (long) bp->line));
					duk_debug_set_paused(thr->heap);
				}
			}
		} else {
			;
		}

		act->prev_line = (duk_uint32_t) line;
	}

	/*
	 *  Rate limit check for sending status update or peeking into
	 *  the debug transport.  Both can be expensive operations that
	 *  we don't want to do on every opcode.
	 *
	 *  Making sure the interval remains reasonable on a wide variety
	 *  of targets and bytecode is difficult without a timestamp, so
	 *  we use a Date-provided timestamp for the rate limit check.
	 *  But since it's also expensive to get a timestamp, a bytecode
	 *  counter is used to rate limit getting timestamps.
	 */

	process_messages = 0;
	if (thr->heap->dbg_state_dirty || DUK_HEAP_HAS_DEBUGGER_PAUSED(thr->heap) || thr->heap->dbg_detaching) {
		/* Enter message processing loop for sending Status notifys and
		 * to finish a pending detach.
		 */
		process_messages = 1;
	}

	/* XXX: remove heap->dbg_exec_counter, use heap->inst_count_interrupt instead? */
	DUK_ASSERT(thr->interrupt_init >= 0);
	thr->heap->dbg_exec_counter += (duk_uint_t) thr->interrupt_init;
	if (thr->heap->dbg_exec_counter - thr->heap->dbg_last_counter >= DUK_HEAP_DBG_RATELIMIT_OPCODES) {
		/* Overflow of the execution counter is fine and doesn't break
		 * anything here.
		 */

		duk_double_t now, diff_last;

		thr->heap->dbg_last_counter = thr->heap->dbg_exec_counter;
		now = duk_time_get_monotonic_time(thr);

		diff_last = now - thr->heap->dbg_last_time;
		if (diff_last < 0.0 || diff_last >= (duk_double_t) DUK_HEAP_DBG_RATELIMIT_MILLISECS) {
			/* Monotonic time should not experience time jumps,
			 * but the provider may be missing and we're actually
			 * using ECMAScript time.  So, tolerate negative values
			 * so that a time jump works reasonably.
			 *
			 * Same interval is now used for status sending and
			 * peeking.
			 */

			thr->heap->dbg_last_time = now;
			thr->heap->dbg_state_dirty = 1;
			process_messages = 1;
		}
	}

	/*
	 *  Process messages and send status if necessary.
	 *
	 *  If we're paused, we'll block for new messages.  If we're not
	 *  paused, we'll process anything we can peek but won't block
	 *  for more.  Detach (and re-attach) handling is all localized
	 *  to duk_debug_process_messages() too.
	 *
	 *  Debugger writes outside the message loop may cause debugger
	 *  detach1 phase to run, after which dbg_read_cb == NULL and
	 *  dbg_detaching != 0.  The message loop will finish the detach
	 *  by running detach2 phase, so enter the message loop also when
	 *  detaching.
	 */

	if (process_messages) {
		DUK_ASSERT(thr->heap->dbg_processing == 0);
		processed_messages = duk_debug_process_messages(thr, 0 /*no_block*/);
		DUK_ASSERT(thr->heap->dbg_processing == 0);
	}

	/* Continue checked execution if there are breakpoints or we're stepping.
	 * Also use checked execution if paused flag is active - it shouldn't be
	 * because the debug message loop shouldn't terminate if it was.  Step out
	 * is handled by callstack unwind and doesn't need checked execution.
	 * Note that debugger may have detached due to error or explicit request
	 * above, so we must recheck attach status.
	 */

	if (duk_debug_is_attached(thr->heap)) {
		DUK_ASSERT(act == thr->callstack_curr);
		DUK_ASSERT(act != NULL);
		if (act->flags & DUK_ACT_FLAG_BREAKPOINT_ACTIVE ||
		    (thr->heap->dbg_pause_flags & DUK_PAUSE_FLAG_ONE_OPCODE) ||
		    ((thr->heap->dbg_pause_flags & DUK_PAUSE_FLAG_LINE_CHANGE) &&
		     thr->heap->dbg_pause_act == thr->callstack_curr) ||
		     DUK_HEAP_HAS_DEBUGGER_PAUSED(thr->heap)) {
			*out_immediate = 1;
		}

		/* If we processed any debug messages breakpoints may have
		 * changed; restart execution to re-check active breakpoints.
		 */
		if (processed_messages) {
			DUK_D(DUK_DPRINT("processed debug messages, restart execution to recheck possibly changed breakpoints"));
			*out_interrupt_retval = DUK__INT_RESTART;
		} else {
			if (thr->heap->dbg_pause_flags & DUK_PAUSE_FLAG_ONE_OPCODE) {
				/* Set 'pause after one opcode' active only when we're
				 * actually just about to execute code.
				 */
				thr->heap->dbg_pause_flags |= DUK_PAUSE_FLAG_ONE_OPCODE_ACTIVE;
			}
		}
	} else {
		DUK_D(DUK_DPRINT("debugger became detached, resume normal execution"));
	}
}
#endif  /* DUK_USE_DEBUGGER_SUPPORT */

DUK_LOCAL DUK__NOINLINE_PERF DUK_COLD duk_small_uint_t duk__executor_interrupt(duk_hthread *thr) {
	duk_int_t ctr;
	duk_activation *act;
	duk_hcompfunc *fun;
	duk_bool_t immediate = 0;
	duk_small_uint_t retval;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(thr->heap != NULL);
	DUK_ASSERT(thr->callstack_top > 0);

#if defined(DUK_USE_DEBUG)
	thr->heap->inst_count_interrupt += thr->interrupt_init;
	DUK_DD(DUK_DDPRINT("execution interrupt, counter=%ld, init=%ld, "
	                   "instruction counts: executor=%ld, interrupt=%ld",
	                   (long) thr->interrupt_counter, (long) thr->interrupt_init,
	                   (long) thr->heap->inst_count_exec, (long) thr->heap->inst_count_interrupt));
#endif

	retval = DUK__INT_NOACTION;
	ctr = DUK_HTHREAD_INTCTR_DEFAULT;

	/*
	 *  Avoid nested calls.  Concretely this happens during debugging, e.g.
	 *  when we eval() an expression.
	 *
	 *  Also don't interrupt if we're currently doing debug processing
	 *  (which can be initiated outside the bytecode executor) as this
	 *  may cause the debugger to be called recursively.  Check required
	 *  for correct operation of throw intercept and other "exotic" halting
	 * scenarios.
	 */

#if defined(DUK_USE_DEBUGGER_SUPPORT)
	if (DUK_HEAP_HAS_INTERRUPT_RUNNING(thr->heap) || thr->heap->dbg_processing) {
#else
	if (DUK_HEAP_HAS_INTERRUPT_RUNNING(thr->heap)) {
#endif
		DUK_DD(DUK_DDPRINT("nested executor interrupt, ignoring"));

		/* Set a high interrupt counter; the original executor
		 * interrupt invocation will rewrite before exiting.
		 */
		thr->interrupt_init = ctr;
		thr->interrupt_counter = ctr - 1;
		return DUK__INT_NOACTION;
	}
	DUK_HEAP_SET_INTERRUPT_RUNNING(thr->heap);

	act = thr->callstack_curr;
	DUK_ASSERT(act != NULL);

	fun = (duk_hcompfunc *) DUK_ACT_GET_FUNC(act);
	DUK_ASSERT(DUK_HOBJECT_HAS_COMPFUNC((duk_hobject *) fun));

	DUK_UNREF(fun);

#if defined(DUK_USE_EXEC_TIMEOUT_CHECK)
	/*
	 *  Execution timeout check
	 */

	if (DUK_USE_EXEC_TIMEOUT_CHECK(thr->heap->heap_udata)) {
		/* Keep throwing an error whenever we get here.  The unusual values
		 * are set this way because no instruction is ever executed, we just
		 * throw an error until all try/catch/finally and other catchpoints
		 * have been exhausted.  Duktape/C code gets control at each protected
		 * call but whenever it enters back into Duktape the RangeError gets
		 * raised.  User exec timeout check must consistently indicate a timeout
		 * until we've fully bubbled out of Duktape.
		 */
		DUK_D(DUK_DPRINT("execution timeout, throwing a RangeError"));
		thr->interrupt_init = 0;
		thr->interrupt_counter = 0;
		DUK_HEAP_CLEAR_INTERRUPT_RUNNING(thr->heap);
		DUK_ERROR_RANGE(thr, "execution timeout");
		DUK_WO_NORETURN(return 0;);
	}
#endif  /* DUK_USE_EXEC_TIMEOUT_CHECK */

#if defined(DUK_USE_DEBUGGER_SUPPORT)
	if (!thr->heap->dbg_processing &&
	    (thr->heap->dbg_read_cb != NULL || thr->heap->dbg_detaching)) {
		/* Avoid recursive re-entry; enter when we're attached or
		 * detaching (to finish off the pending detach).
		 */
		duk__interrupt_handle_debugger(thr, &immediate, &retval);
		DUK_ASSERT(act == thr->callstack_curr);
	}
#endif  /* DUK_USE_DEBUGGER_SUPPORT */

	/*
	 *  Update the interrupt counter
	 */

	if (immediate) {
		/* Cause an interrupt after executing one instruction. */
		ctr = 1;
	}

	/* The counter value is one less than the init value: init value should
	 * indicate how many instructions are executed before interrupt.  To
	 * execute 1 instruction (after interrupt handler return), counter must
	 * be 0.
	 */
	DUK_ASSERT(ctr >= 1);
	thr->interrupt_init = ctr;
	thr->interrupt_counter = ctr - 1;
	DUK_HEAP_CLEAR_INTERRUPT_RUNNING(thr->heap);

	return retval;
}
#endif  /* DUK_USE_INTERRUPT_COUNTER */

/*
 *  Debugger handling for executor restart
 *
 *  Check for breakpoints, stepping, etc, and figure out if we should execute
 *  in checked or normal mode.  Note that we can't do this when an activation
 *  is created, because breakpoint status (and stepping status) may change
 *  later, so we must recheck every time we're executing an activation.
 *  This primitive should be side effect free to avoid changes during check.
 */

#if defined(DUK_USE_DEBUGGER_SUPPORT)
DUK_LOCAL void duk__executor_recheck_debugger(duk_hthread *thr, duk_activation *act, duk_hcompfunc *fun) {
	duk_heap *heap;
	duk_tval *tv_tmp;
	duk_hstring *filename;
	duk_small_uint_t bp_idx;
	duk_breakpoint **bp_active;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(act != NULL);
	DUK_ASSERT(fun != NULL);

	heap = thr->heap;
	bp_active = heap->dbg_breakpoints_active;
	act->flags &= ~DUK_ACT_FLAG_BREAKPOINT_ACTIVE;

	tv_tmp = duk_hobject_find_entry_tval_ptr_stridx(thr->heap, (duk_hobject *) fun, DUK_STRIDX_FILE_NAME);
	if (tv_tmp && DUK_TVAL_IS_STRING(tv_tmp)) {
		filename = DUK_TVAL_GET_STRING(tv_tmp);

		/* Figure out all active breakpoints.  A breakpoint is
		 * considered active if the current function's fileName
		 * matches the breakpoint's fileName, AND there is no
		 * inner function that has matching line numbers
		 * (otherwise a breakpoint would be triggered both
		 * inside and outside of the inner function which would
		 * be confusing).  Example:
		 *
		 *     function foo() {
		 *         print('foo');
		 *         function bar() {    <-.  breakpoints in these
		 *             print('bar');     |  lines should not affect
		 *         }                   <-'  foo() execution
		 *         bar();
		 *     }
		 *
		 * We need a few things that are only available when
		 * debugger support is enabled: (1) a line range for
		 * each function, and (2) access to the function
		 * template to access the inner functions (and their
		 * line ranges).
		 *
		 * It's important to have a narrow match for active
		 * breakpoints so that we don't enter checked execution
		 * when that's not necessary.  For instance, if we're
		 * running inside a certain function and there's
		 * breakpoint outside in (after the call site), we
		 * don't want to slow down execution of the function.
		 */

		for (bp_idx = 0; bp_idx < heap->dbg_breakpoint_count; bp_idx++) {
			duk_breakpoint *bp = heap->dbg_breakpoints + bp_idx;
			duk_hobject **funcs, **funcs_end;
			duk_hcompfunc *inner_fun;
			duk_bool_t bp_match;

			if (bp->filename == filename &&
			    bp->line >= fun->start_line && bp->line <= fun->end_line) {
				bp_match = 1;
				DUK_DD(DUK_DDPRINT("breakpoint filename and line match: "
				                   "%s:%ld vs. %s (line %ld vs. %ld-%ld)",
				                   DUK_HSTRING_GET_DATA(bp->filename),
				                   (long) bp->line,
				                   DUK_HSTRING_GET_DATA(filename),
				                   (long) bp->line,
				                   (long) fun->start_line,
				                   (long) fun->end_line));

				funcs = DUK_HCOMPFUNC_GET_FUNCS_BASE(thr->heap, fun);
				funcs_end = DUK_HCOMPFUNC_GET_FUNCS_END(thr->heap, fun);
				while (funcs != funcs_end) {
					inner_fun = (duk_hcompfunc *) *funcs;
					DUK_ASSERT(DUK_HOBJECT_IS_COMPFUNC((duk_hobject *) inner_fun));
					if (bp->line >= inner_fun->start_line && bp->line <= inner_fun->end_line) {
						DUK_DD(DUK_DDPRINT("inner function masks ('captures') breakpoint"));
						bp_match = 0;
						break;
					}
					funcs++;
				}

				if (bp_match) {
					/* No need to check for size of bp_active list,
					 * it's always larger than maximum number of
					 * breakpoints.
					 */
					act->flags |= DUK_ACT_FLAG_BREAKPOINT_ACTIVE;
					*bp_active = heap->dbg_breakpoints + bp_idx;
					bp_active++;
				}
			}
		}
	}

	*bp_active = NULL;  /* terminate */

	DUK_DD(DUK_DDPRINT("ACTIVE BREAKPOINTS: %ld", (long) (bp_active - thr->heap->dbg_breakpoints_active)));

	/* Force pause if we were doing "step into" in another activation. */
	if ((thr->heap->dbg_pause_flags & DUK_PAUSE_FLAG_FUNC_ENTRY) &&
	    thr->heap->dbg_pause_act != thr->callstack_curr) {
		DUK_D(DUK_DPRINT("PAUSE TRIGGERED by function entry"));
		duk_debug_set_paused(thr->heap);
	}

	/* Force interrupt right away if we're paused or in "checked mode".
	 * Step out is handled by callstack unwind.
	 */
	if ((act->flags & DUK_ACT_FLAG_BREAKPOINT_ACTIVE) ||
	    DUK_HEAP_HAS_DEBUGGER_PAUSED(thr->heap) ||
	    ((thr->heap->dbg_pause_flags & DUK_PAUSE_FLAG_LINE_CHANGE) &&
	     thr->heap->dbg_pause_act == thr->callstack_curr)) {
		/* We'll need to interrupt early so recompute the init
		 * counter to reflect the number of bytecode instructions
		 * executed so that step counts for e.g. debugger rate
		 * limiting are accurate.
		 */
		DUK_ASSERT(thr->interrupt_counter <= thr->interrupt_init);
		thr->interrupt_init = thr->interrupt_init - thr->interrupt_counter;
		thr->interrupt_counter = 0;
	}
}
#endif  /* DUK_USE_DEBUGGER_SUPPORT */

/*
 *  Opcode handlers for opcodes with a lot of code and which are relatively
 *  rare; NOINLINE to reduce amount of code in main bytecode dispatcher.
 */

DUK_LOCAL DUK__NOINLINE_PERF void duk__handle_op_initset_initget(duk_hthread *thr, duk_uint_fast32_t ins) {
	duk_bool_t is_set = (DUK_DEC_OP(ins) == DUK_OP_INITSET);
	duk_uint_fast_t idx;
	duk_uint_t defprop_flags;

	/* A -> object register (acts as a source)
	 * BC -> BC+0 contains key, BC+1 closure (value)
	 */

	/* INITSET/INITGET are only used to initialize object literal keys.
	 * There may be a previous propery in ES2015 because duplicate property
	 * names are allowed.
	 */

	/* This could be made more optimal by accessing internals directly. */

	idx = (duk_uint_fast_t) DUK_DEC_BC(ins);
	duk_dup(thr, (duk_idx_t) (idx + 0));  /* key */
	duk_dup(thr, (duk_idx_t) (idx + 1));  /* getter/setter */
	if (is_set) {
	        defprop_flags = DUK_DEFPROP_HAVE_SETTER |
	                        DUK_DEFPROP_FORCE |
	                        DUK_DEFPROP_SET_ENUMERABLE |
	                        DUK_DEFPROP_SET_CONFIGURABLE;
	} else {
	        defprop_flags = DUK_DEFPROP_HAVE_GETTER |
	                        DUK_DEFPROP_FORCE |
	                        DUK_DEFPROP_SET_ENUMERABLE |
	                        DUK_DEFPROP_SET_CONFIGURABLE;
	}
	duk_def_prop(thr, (duk_idx_t) DUK_DEC_A(ins), defprop_flags);
}

DUK_LOCAL DUK__NOINLINE_PERF void duk__handle_op_trycatch(duk_hthread *thr, duk_uint_fast32_t ins, duk_instr_t *curr_pc) {
	duk_activation *act;
	duk_catcher *cat;
	duk_tval *tv1;
	duk_small_uint_fast_t a;
	duk_small_uint_fast_t bc;

	/* A -> flags
	 * BC -> reg_catch; base register for two registers used both during
	 *       trycatch setup and when catch is triggered
	 *
	 *      If DUK_BC_TRYCATCH_FLAG_CATCH_BINDING set:
	 *          reg_catch + 0: catch binding variable name (string).
	 *          Automatic declarative environment is established for
	 *          the duration of the 'catch' clause.
	 *
	 *      If DUK_BC_TRYCATCH_FLAG_WITH_BINDING set:
	 *          reg_catch + 0: with 'target value', which is coerced to
	 *          an object and then used as a bindind object for an
	 *          environment record.  The binding is initialized here, for
	 *          the 'try' clause.
	 *
	 * Note that a TRYCATCH generated for a 'with' statement has no
	 * catch or finally parts.
	 */

	/* XXX: TRYCATCH handling should be reworked to avoid creating
	 * an explicit scope unless it is actually needed (e.g. function
	 * instances or eval is executed inside the catch block).  This
	 * rework is not trivial because the compiler doesn't have an
	 * intermediate representation.  When the rework is done, the
	 * opcode format can also be made more straightforward.
	 */

	/* XXX: side effect handling is quite awkward here */

	DUK_DDD(DUK_DDDPRINT("TRYCATCH: reg_catch=%ld, have_catch=%ld, "
	                     "have_finally=%ld, catch_binding=%ld, with_binding=%ld (flags=0x%02lx)",
	                     (long) DUK_DEC_BC(ins),
	                     (long) (DUK_DEC_A(ins) & DUK_BC_TRYCATCH_FLAG_HAVE_CATCH ? 1 : 0),
	                     (long) (DUK_DEC_A(ins) & DUK_BC_TRYCATCH_FLAG_HAVE_FINALLY ? 1 : 0),
	                     (long) (DUK_DEC_A(ins) & DUK_BC_TRYCATCH_FLAG_CATCH_BINDING ? 1 : 0),
	                     (long) (DUK_DEC_A(ins) & DUK_BC_TRYCATCH_FLAG_WITH_BINDING ? 1 : 0),
	                     (unsigned long) DUK_DEC_A(ins)));

	a = DUK_DEC_A(ins);
	bc = DUK_DEC_BC(ins);

	/* Registers 'bc' and 'bc + 1' are written in longjmp handling
	 * and if their previous values (which are temporaries) become
	 * unreachable -and- have a finalizer, there'll be a function
	 * call during error handling which is not supported now (GH-287).
	 * Ensure that both 'bc' and 'bc + 1' have primitive values to
	 * guarantee no finalizer calls in error handling.  Scrubbing also
	 * ensures finalizers for the previous values run here rather than
	 * later.  Error handling related values are also written to 'bc'
	 * and 'bc + 1' but those values never become unreachable during
	 * error handling, so there's no side effect problem even if the
	 * error value has a finalizer.
	 */
	duk_dup(thr, (duk_idx_t) bc);  /* Stabilize value. */
	duk_to_undefined(thr, (duk_idx_t) bc);
	duk_to_undefined(thr, (duk_idx_t) (bc + 1));

	/* Allocate catcher and populate it.  Doesn't have to
	 * be fully atomic, but the catcher must be in a
	 * consistent state if side effects (such as finalizer
	 * calls) occur.
	 */

	cat = duk_hthread_catcher_alloc(thr);
	DUK_ASSERT(cat != NULL);

	cat->flags = DUK_CAT_TYPE_TCF;
	cat->h_varname = NULL;
	cat->pc_base = (duk_instr_t *) curr_pc;  /* pre-incremented, points to first jump slot */
	cat->idx_base = (duk_size_t) (thr->valstack_bottom - thr->valstack) + bc;

	act = thr->callstack_curr;
	DUK_ASSERT(act != NULL);
	cat->parent = act->cat;
	act->cat = cat;

	if (a & DUK_BC_TRYCATCH_FLAG_HAVE_CATCH) {
		cat->flags |= DUK_CAT_FLAG_CATCH_ENABLED;
	}
	if (a & DUK_BC_TRYCATCH_FLAG_HAVE_FINALLY) {
		cat->flags |= DUK_CAT_FLAG_FINALLY_ENABLED;
	}
	if (a & DUK_BC_TRYCATCH_FLAG_CATCH_BINDING) {
		DUK_DDD(DUK_DDDPRINT("catch binding flag set to catcher"));
		cat->flags |= DUK_CAT_FLAG_CATCH_BINDING_ENABLED;
		tv1 = DUK_GET_TVAL_NEGIDX(thr, -1);
		DUK_ASSERT(DUK_TVAL_IS_STRING(tv1));

		/* borrowed reference; although 'tv1' comes from a register,
		 * its value was loaded using LDCONST so the constant will
		 * also exist and be reachable.
		 */
		cat->h_varname = DUK_TVAL_GET_STRING(tv1);
	} else if (a & DUK_BC_TRYCATCH_FLAG_WITH_BINDING) {
		duk_hobjenv *env;
		duk_hobject *target;

		/* Delayed env initialization for activation (if needed). */
		DUK_ASSERT(thr->callstack_top >= 1);
		DUK_ASSERT(act == thr->callstack_curr);
		DUK_ASSERT(act != NULL);
		if (act->lex_env == NULL) {
			DUK_DDD(DUK_DDDPRINT("delayed environment initialization"));
			DUK_ASSERT(act->var_env == NULL);

			duk_js_init_activation_environment_records_delayed(thr, act);
			DUK_ASSERT(act == thr->callstack_curr);
			DUK_UNREF(act);  /* 'act' is no longer accessed, scanbuild fix */
		}
		DUK_ASSERT(act->lex_env != NULL);
		DUK_ASSERT(act->var_env != NULL);

		/* Coerce 'with' target. */
		target = duk_to_hobject(thr, -1);
		DUK_ASSERT(target != NULL);

		/* Create an object environment; it is not pushed
		 * so avoid side effects very carefully until it is
		 * referenced.
		 */
		env = duk_hobjenv_alloc(thr,
		                        DUK_HOBJECT_FLAG_EXTENSIBLE |
		                        DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_OBJENV));
		DUK_ASSERT(env != NULL);
		DUK_ASSERT(DUK_HOBJECT_GET_PROTOTYPE(thr->heap, (duk_hobject *) env) == NULL);
		env->target = target;  /* always provideThis=true */
		DUK_HOBJECT_INCREF(thr, target);
		env->has_this = 1;
		DUK_HOBJENV_ASSERT_VALID(env);
		DUK_DDD(DUK_DDDPRINT("environment for with binding: %!iO", env));

		DUK_ASSERT(act == thr->callstack_curr);
		DUK_ASSERT(DUK_HOBJECT_GET_PROTOTYPE(thr->heap, (duk_hobject *) env) == NULL);
		DUK_ASSERT(act->lex_env != NULL);
		DUK_HOBJECT_SET_PROTOTYPE(thr->heap, (duk_hobject *) env, act->lex_env);
		act->lex_env = (duk_hobject *) env;  /* Now reachable. */
		DUK_HOBJECT_INCREF(thr, (duk_hobject *) env);
		/* Net refcount change to act->lex_env is 0: incref for env's
		 * prototype, decref for act->lex_env overwrite.
		 */

		/* Set catcher lex_env active (affects unwind)
		 * only when the whole setup is complete.
		 */
		cat = act->cat;  /* XXX: better to relookup? not mandatory because 'cat' is stable */
		cat->flags |= DUK_CAT_FLAG_LEXENV_ACTIVE;
	} else {
		;
	}

	DUK_DDD(DUK_DDDPRINT("TRYCATCH catcher: flags=0x%08lx, pc_base=%ld, "
	                     "idx_base=%ld, h_varname=%!O",
	                     (unsigned long) cat->flags,
	                     (long) cat->pc_base, (long) cat->idx_base, (duk_heaphdr *) cat->h_varname));

	duk_pop_unsafe(thr);
}

DUK_LOCAL DUK__NOINLINE_PERF duk_instr_t *duk__handle_op_endtry(duk_hthread *thr, duk_uint_fast32_t ins) {
	duk_activation *act;
	duk_catcher *cat;
	duk_tval *tv1;
	duk_instr_t *pc_base;

	DUK_UNREF(ins);

	DUK_ASSERT(thr->callstack_top >= 1);
	act = thr->callstack_curr;
	DUK_ASSERT(act != NULL);
	cat = act->cat;
	DUK_ASSERT(cat != NULL);
	DUK_ASSERT(DUK_CAT_GET_TYPE(act->cat) == DUK_CAT_TYPE_TCF);

	DUK_DDD(DUK_DDDPRINT("ENDTRY: clearing catch active flag (regardless of whether it was set or not)"));
	DUK_CAT_CLEAR_CATCH_ENABLED(cat);

	pc_base = cat->pc_base;

	if (DUK_CAT_HAS_FINALLY_ENABLED(cat)) {
		DUK_DDD(DUK_DDDPRINT("ENDTRY: finally part is active, jump through 2nd jump slot with 'normal continuation'"));

		tv1 = thr->valstack + cat->idx_base;
		DUK_ASSERT(tv1 >= thr->valstack && tv1 < thr->valstack_top);
		DUK_TVAL_SET_UNDEFINED_UPDREF(thr, tv1);  /* side effects */
		tv1 = NULL;

		tv1 = thr->valstack + cat->idx_base + 1;
		DUK_ASSERT(tv1 >= thr->valstack && tv1 < thr->valstack_top);
		DUK_TVAL_SET_U32_UPDREF(thr, tv1, (duk_uint32_t) DUK_LJ_TYPE_NORMAL);  /* side effects */
		tv1 = NULL;

		DUK_CAT_CLEAR_FINALLY_ENABLED(cat);
	} else {
		DUK_DDD(DUK_DDDPRINT("ENDTRY: no finally part, dismantle catcher, jump through 2nd jump slot (to end of statement)"));

		duk_hthread_catcher_unwind_norz(thr, act);  /* lexenv may be set for 'with' binding */
		/* no need to unwind callstack */
	}

	return pc_base + 1;  /* new curr_pc value */
}

DUK_LOCAL DUK__NOINLINE_PERF duk_instr_t *duk__handle_op_endcatch(duk_hthread *thr, duk_uint_fast32_t ins) {
	duk_activation *act;
	duk_catcher *cat;
	duk_tval *tv1;
	duk_instr_t *pc_base;

	DUK_UNREF(ins);

	DUK_ASSERT(thr->callstack_top >= 1);
	act = thr->callstack_curr;
	DUK_ASSERT(act != NULL);
	cat = act->cat;
	DUK_ASSERT(cat != NULL);
	DUK_ASSERT(!DUK_CAT_HAS_CATCH_ENABLED(cat));  /* cleared before entering catch part */

	if (DUK_CAT_HAS_LEXENV_ACTIVE(cat)) {
		duk_hobject *prev_env;

		/* 'with' binding has no catch clause, so can't be here unless a normal try-catch */
		DUK_ASSERT(DUK_CAT_HAS_CATCH_BINDING_ENABLED(cat));
		DUK_ASSERT(act->lex_env != NULL);

		DUK_DDD(DUK_DDDPRINT("ENDCATCH: popping catcher part lexical environment"));

		prev_env = act->lex_env;
		DUK_ASSERT(prev_env != NULL);
		act->lex_env = DUK_HOBJECT_GET_PROTOTYPE(thr->heap, prev_env);
		DUK_CAT_CLEAR_LEXENV_ACTIVE(cat);
		DUK_HOBJECT_INCREF(thr, act->lex_env);
		DUK_HOBJECT_DECREF(thr, prev_env);  /* side effects */

		DUK_ASSERT(act == thr->callstack_curr);
		DUK_ASSERT(act != NULL);
	}

	pc_base = cat->pc_base;

	if (DUK_CAT_HAS_FINALLY_ENABLED(cat)) {
		DUK_DDD(DUK_DDDPRINT("ENDCATCH: finally part is active, jump through 2nd jump slot with 'normal continuation'"));

		tv1 = thr->valstack + cat->idx_base;
		DUK_ASSERT(tv1 >= thr->valstack && tv1 < thr->valstack_top);
		DUK_TVAL_SET_UNDEFINED_UPDREF(thr, tv1);  /* side effects */
		tv1 = NULL;

		tv1 = thr->valstack + cat->idx_base + 1;
		DUK_ASSERT(tv1 >= thr->valstack && tv1 < thr->valstack_top);
		DUK_TVAL_SET_U32_UPDREF(thr, tv1, (duk_uint32_t) DUK_LJ_TYPE_NORMAL);  /* side effects */
		tv1 = NULL;

		DUK_CAT_CLEAR_FINALLY_ENABLED(cat);
	} else {
		DUK_DDD(DUK_DDDPRINT("ENDCATCH: no finally part, dismantle catcher, jump through 2nd jump slot (to end of statement)"));

		duk_hthread_catcher_unwind_norz(thr, act);
		/* no need to unwind callstack */
	}

	return pc_base + 1;  /* new curr_pc value */
}

DUK_LOCAL DUK__NOINLINE_PERF duk_small_uint_t duk__handle_op_endfin(duk_hthread *thr, duk_uint_fast32_t ins, duk_activation *entry_act) {
	duk_activation *act;
	duk_tval *tv1;
	duk_uint_t reg_catch;
	duk_small_uint_t cont_type;
	duk_small_uint_t ret_result;

	DUK_ASSERT(thr->ptr_curr_pc == NULL);
	DUK_ASSERT(thr->callstack_top >= 1);
	act = thr->callstack_curr;
	DUK_ASSERT(act != NULL);
	reg_catch = DUK_DEC_ABC(ins);

	/* CATCH flag may be enabled or disabled here; it may be enabled if
	 * the statement has a catch block but the try block does not throw
	 * an error.
	 */

	DUK_DDD(DUK_DDDPRINT("ENDFIN: completion value=%!T, type=%!T",
	                     (duk_tval *) (thr->valstack_bottom + reg_catch + 0),
	                     (duk_tval *) (thr->valstack_bottom + reg_catch + 1)));

	tv1 = thr->valstack_bottom + reg_catch + 1;  /* type */
	DUK_ASSERT(DUK_TVAL_IS_NUMBER(tv1));
#if defined(DUK_USE_FASTINT)
	DUK_ASSERT(DUK_TVAL_IS_FASTINT(tv1));
	cont_type = (duk_small_uint_t) DUK_TVAL_GET_FASTINT_U32(tv1);
#else
	cont_type = (duk_small_uint_t) DUK_TVAL_GET_NUMBER(tv1);
#endif

	tv1--;  /* value */

	switch (cont_type) {
	case DUK_LJ_TYPE_NORMAL: {
		DUK_DDD(DUK_DDDPRINT("ENDFIN: finally part finishing with 'normal' (non-abrupt) completion -> "
		                     "dismantle catcher, resume execution after ENDFIN"));

		duk_hthread_catcher_unwind_norz(thr, act);
		/* no need to unwind callstack */
		return 0;  /* restart execution */
	}
	case DUK_LJ_TYPE_RETURN: {
		DUK_DDD(DUK_DDDPRINT("ENDFIN: finally part finishing with 'return' complation -> dismantle "
		                     "catcher, handle return, lj.value1=%!T", tv1));

		/* Not necessary to unwind catch stack: return handling will
		 * do it.  The finally flag of 'cat' is no longer set.  The
		 * catch flag may be set, but it's not checked by return handling.
		 */

		duk_push_tval(thr, tv1);
		ret_result = duk__handle_return(thr, entry_act);
		if (ret_result == DUK__RETHAND_RESTART) {
			return 0;  /* restart execution */
		}
		DUK_ASSERT(ret_result == DUK__RETHAND_FINISHED);

		DUK_DDD(DUK_DDDPRINT("exiting executor after ENDFIN and RETURN (pseudo) longjmp type"));
		return 1;  /* exit executor */
	}
	case DUK_LJ_TYPE_BREAK:
	case DUK_LJ_TYPE_CONTINUE: {
		duk_uint_t label_id;
		duk_small_uint_t lj_type;

		/* Not necessary to unwind catch stack: break/continue
		 * handling will do it.  The finally flag of 'cat' is
		 * no longer set.  The catch flag may be set, but it's
		 * not checked by break/continue handling.
		 */

		DUK_ASSERT(DUK_TVAL_IS_NUMBER(tv1));
#if defined(DUK_USE_FASTINT)
		DUK_ASSERT(DUK_TVAL_IS_FASTINT(tv1));
		label_id = (duk_small_uint_t) DUK_TVAL_GET_FASTINT_U32(tv1);
#else
		label_id = (duk_small_uint_t) DUK_TVAL_GET_NUMBER(tv1);
#endif
		lj_type = cont_type;
		duk__handle_break_or_continue(thr, label_id, lj_type);
		return 0;  /* restart execution */
	}
	default: {
		DUK_DDD(DUK_DDDPRINT("ENDFIN: finally part finishing with abrupt completion, lj_type=%ld -> "
		                     "dismantle catcher, re-throw error",
		                     (long) cont_type));

		duk_err_setup_ljstate1(thr, (duk_small_uint_t) cont_type, tv1);
		/* No debugger Throw notify check on purpose (rethrow). */

		DUK_ASSERT(thr->heap->lj.jmpbuf_ptr != NULL);  /* always in executor */
		duk_err_longjmp(thr);
		DUK_UNREACHABLE();
	}
	}

	DUK_UNREACHABLE();
	return 0;
}

DUK_LOCAL DUK__NOINLINE_PERF void duk__handle_op_initenum(duk_hthread *thr, duk_uint_fast32_t ins) {
	duk_small_uint_t b;
	duk_small_uint_t c;

	/*
	 *  Enumeration semantics come from for-in statement, E5 Section 12.6.4.
	 *  If called with 'null' or 'undefined', this opcode returns 'null' as
	 *  the enumerator, which is special cased in NEXTENUM.  This simplifies
	 *  the compiler part
	 */

	/* B -> register for writing enumerator object
	 * C -> value to be enumerated (register)
	 */
	b = DUK_DEC_B(ins);
	c = DUK_DEC_C(ins);

	if (duk_is_null_or_undefined(thr, (duk_idx_t) c)) {
		duk_push_null(thr);
		duk_replace(thr, (duk_idx_t) b);
	} else {
		duk_dup(thr, (duk_idx_t) c);
		duk_to_object(thr, -1);
		duk_hobject_enumerator_create(thr, 0 /*enum_flags*/);  /* [ ... val ] --> [ ... enum ] */
		duk_replace(thr, (duk_idx_t) b);
	}
}

DUK_LOCAL DUK__NOINLINE_PERF duk_small_uint_t duk__handle_op_nextenum(duk_hthread *thr, duk_uint_fast32_t ins) {
	duk_small_uint_t b;
	duk_small_uint_t c;
	duk_small_uint_t pc_skip = 0;

	/*
	 *  NEXTENUM checks whether the enumerator still has unenumerated
	 *  keys.  If so, the next key is loaded to the target register
	 *  and the next instruction is skipped.  Otherwise the next instruction
	 *  will be executed, jumping out of the enumeration loop.
	 */

	/* B -> target register for next key
	 * C -> enum register
	 */
	b = DUK_DEC_B(ins);
	c = DUK_DEC_C(ins);

	DUK_DDD(DUK_DDDPRINT("NEXTENUM: b->%!T, c->%!T",
	                     (duk_tval *) duk_get_tval(thr, (duk_idx_t) b),
	                     (duk_tval *) duk_get_tval(thr, (duk_idx_t) c)));

	if (duk_is_object(thr, (duk_idx_t) c)) {
		/* XXX: assert 'c' is an enumerator */
		duk_dup(thr, (duk_idx_t) c);
		if (duk_hobject_enumerator_next(thr, 0 /*get_value*/)) {
			/* [ ... enum ] -> [ ... next_key ] */
			DUK_DDD(DUK_DDDPRINT("enum active, next key is %!T, skip jump slot ",
			                     (duk_tval *) duk_get_tval(thr, -1)));
			pc_skip = 1;
		} else {
			/* [ ... enum ] -> [ ... ] */
			DUK_DDD(DUK_DDDPRINT("enum finished, execute jump slot"));
			DUK_ASSERT(DUK_TVAL_IS_UNDEFINED(thr->valstack_top));  /* valstack policy */
			thr->valstack_top++;
		}
		duk_replace(thr, (duk_idx_t) b);
	} else {
		/* 'null' enumerator case -> behave as with an empty enumerator */
		DUK_ASSERT(duk_is_null(thr, (duk_idx_t) c));
		DUK_DDD(DUK_DDDPRINT("enum is null, execute jump slot"));
	}

	return pc_skip;
}

/*
 *  Call handling helpers.
 */

DUK_LOCAL duk_bool_t duk__executor_handle_call(duk_hthread *thr, duk_idx_t idx, duk_idx_t nargs, duk_small_uint_t call_flags) {
	duk_bool_t rc;

	duk_set_top_unsafe(thr, (duk_idx_t) (idx + nargs + 2));   /* [ ... func this arg1 ... argN ] */

	/* Attempt an Ecma-to-Ecma call setup.  If the call
	 * target is (directly or indirectly) Reflect.construct(),
	 * the call may change into a constructor call on the fly.
	 */
	rc = (duk_bool_t) duk_handle_call_unprotected(thr, idx, call_flags);
	if (rc != 0) {
		/* Ecma-to-ecma call possible, may or may not
		 * be a tail call.  Avoid C recursion by
		 * reusing current executor instance.
		 */
		DUK_DDD(DUK_DDDPRINT("ecma-to-ecma call setup possible, restart execution"));
		/* curr_pc synced by duk_handle_call_unprotected() */
		DUK_ASSERT(thr->ptr_curr_pc == NULL);
		return rc;
	} else {
		/* Call was handled inline. */
	}
	DUK_ASSERT(thr->ptr_curr_pc != NULL);
	return rc;
}

/*
 *  ECMAScript bytecode executor.
 *
 *  Resume execution for the current thread from its current activation.
 *  Returns when execution would return from the entry level activation,
 *  leaving a single return value on top of the stack.  Function calls
 *  and thread resumptions are handled internally.  If an error occurs,
 *  a longjmp() with type DUK_LJ_TYPE_THROW is called on the entry level
 *  setjmp() jmpbuf.
 *
 *  ECMAScript function calls and coroutine resumptions are handled
 *  internally (by the outer executor function) without recursive C calls.
 *  Other function calls are handled using duk_handle_call(), increasing
 *  C recursion depth.
 *
 *  Abrupt completions (= long control tranfers) are handled either
 *  directly by reconfiguring relevant stacks and restarting execution,
 *  or via a longjmp.  Longjmp-free handling is preferable for performance
 *  (especially Emscripten performance), and is used for: break, continue,
 *  and return.
 *
 *  For more detailed notes, see doc/execution.rst.
 *
 *  Also see doc/code-issues.rst for discussion of setjmp(), longjmp(),
 *  and volatile.
 */

/* Presence of 'fun' is config based, there's a marginal performance
 * difference and the best option is architecture dependent.
 */
#if defined(DUK_USE_EXEC_FUN_LOCAL)
#define DUK__FUN()          fun
#else
#define DUK__FUN()          ((duk_hcompfunc *) DUK_ACT_GET_FUNC((thr)->callstack_curr))
#endif

/* Strict flag. */
#define DUK__STRICT()       ((duk_small_uint_t) DUK_HOBJECT_HAS_STRICT((duk_hobject *) DUK__FUN()))

/* Reg/const access macros: these are very footprint and performance sensitive
 * so modify with care.  Arguments are sometimes evaluated multiple times which
 * is not ideal.
 */
#define DUK__REG(x)         (*(thr->valstack_bottom + (x)))
#define DUK__REGP(x)        (thr->valstack_bottom + (x))
#define DUK__CONST(x)       (*(consts + (x)))
#define DUK__CONSTP(x)      (consts + (x))

/* Reg/const access macros which take the 32-bit instruction and avoid an
 * explicit field decoding step by using shifts and masks.  These must be
 * kept in sync with duk_js_bytecode.h.  The shift/mask values are chosen
 * so that 'ins' can be shifted and masked and used as a -byte- offset
 * instead of a duk_tval offset which needs further shifting (which is an
 * issue on some, but not all, CPUs).
 */
#define DUK__RCBIT_B           DUK_BC_REGCONST_B
#define DUK__RCBIT_C           DUK_BC_REGCONST_C
#if defined(DUK_USE_EXEC_REGCONST_OPTIMIZE)
#if defined(DUK_USE_PACKED_TVAL)
#define DUK__TVAL_SHIFT        3  /* sizeof(duk_tval) == 8 */
#else
#define DUK__TVAL_SHIFT        4  /* sizeof(duk_tval) == 16; not always the case so also asserted for */
#endif
#define DUK__SHIFT_A           (DUK_BC_SHIFT_A - DUK__TVAL_SHIFT)
#define DUK__SHIFT_B           (DUK_BC_SHIFT_B - DUK__TVAL_SHIFT)
#define DUK__SHIFT_C           (DUK_BC_SHIFT_C - DUK__TVAL_SHIFT)
#define DUK__SHIFT_BC          (DUK_BC_SHIFT_BC - DUK__TVAL_SHIFT)
#define DUK__MASK_A            (DUK_BC_UNSHIFTED_MASK_A << DUK__TVAL_SHIFT)
#define DUK__MASK_B            (DUK_BC_UNSHIFTED_MASK_B << DUK__TVAL_SHIFT)
#define DUK__MASK_C            (DUK_BC_UNSHIFTED_MASK_C << DUK__TVAL_SHIFT)
#define DUK__MASK_BC           (DUK_BC_UNSHIFTED_MASK_BC << DUK__TVAL_SHIFT)
#define DUK__BYTEOFF_A(ins)    (((ins) >> DUK__SHIFT_A) & DUK__MASK_A)
#define DUK__BYTEOFF_B(ins)    (((ins) >> DUK__SHIFT_B) & DUK__MASK_B)
#define DUK__BYTEOFF_C(ins)    (((ins) >> DUK__SHIFT_C) & DUK__MASK_C)
#define DUK__BYTEOFF_BC(ins)   (((ins) >> DUK__SHIFT_BC) & DUK__MASK_BC)

#define DUK__REGP_A(ins)       ((duk_tval *) (void *) ((duk_uint8_t *) thr->valstack_bottom + DUK__BYTEOFF_A((ins))))
#define DUK__REGP_B(ins)       ((duk_tval *) (void *) ((duk_uint8_t *) thr->valstack_bottom + DUK__BYTEOFF_B((ins))))
#define DUK__REGP_C(ins)       ((duk_tval *) (void *) ((duk_uint8_t *) thr->valstack_bottom + DUK__BYTEOFF_C((ins))))
#define DUK__REGP_BC(ins)      ((duk_tval *) (void *) ((duk_uint8_t *) thr->valstack_bottom + DUK__BYTEOFF_BC((ins))))
#define DUK__CONSTP_A(ins)     ((duk_tval *) (void *) ((duk_uint8_t *) consts + DUK__BYTEOFF_A((ins))))
#define DUK__CONSTP_B(ins)     ((duk_tval *) (void *) ((duk_uint8_t *) consts + DUK__BYTEOFF_B((ins))))
#define DUK__CONSTP_C(ins)     ((duk_tval *) (void *) ((duk_uint8_t *) consts + DUK__BYTEOFF_C((ins))))
#define DUK__CONSTP_BC(ins)    ((duk_tval *) (void *) ((duk_uint8_t *) consts + DUK__BYTEOFF_BC((ins))))
#define DUK__REGCONSTP_B(ins)  ((duk_tval *) (void *) ((duk_uint8_t *) (((ins) & DUK__RCBIT_B) ? consts : thr->valstack_bottom) + DUK__BYTEOFF_B((ins))))
#define DUK__REGCONSTP_C(ins)  ((duk_tval *) (void *) ((duk_uint8_t *) (((ins) & DUK__RCBIT_C) ? consts : thr->valstack_bottom) + DUK__BYTEOFF_C((ins))))
#else  /* DUK_USE_EXEC_REGCONST_OPTIMIZE */
/* Safe alternatives, no assumption about duk_tval size. */
#define DUK__REGP_A(ins)       DUK__REGP(DUK_DEC_A((ins)))
#define DUK__REGP_B(ins)       DUK__REGP(DUK_DEC_B((ins)))
#define DUK__REGP_C(ins)       DUK__REGP(DUK_DEC_C((ins)))
#define DUK__REGP_BC(ins)      DUK__REGP(DUK_DEC_BC((ins)))
#define DUK__CONSTP_A(ins)     DUK__CONSTP(DUK_DEC_A((ins)))
#define DUK__CONSTP_B(ins)     DUK__CONSTP(DUK_DEC_B((ins)))
#define DUK__CONSTP_C(ins)     DUK__CONSTP(DUK_DEC_C((ins)))
#define DUK__CONSTP_BC(ins)    DUK__CONSTP(DUK_DEC_BC((ins)))
#define DUK__REGCONSTP_B(ins)  ((((ins) & DUK__RCBIT_B) ? consts : thr->valstack_bottom) + DUK_DEC_B((ins)))
#define DUK__REGCONSTP_C(ins)  ((((ins) & DUK__RCBIT_C) ? consts : thr->valstack_bottom) + DUK_DEC_C((ins)))
#endif  /* DUK_USE_EXEC_REGCONST_OPTIMIZE */

#if defined(DUK_USE_VERBOSE_EXECUTOR_ERRORS)
#define DUK__INTERNAL_ERROR(msg)  do { \
		DUK_ERROR_ERROR(thr, (msg)); \
		DUK_WO_NORETURN(return;); \
	} while (0)
#else
#define DUK__INTERNAL_ERROR(msg)  do { \
		goto internal_error; \
	} while (0)
#endif

#define DUK__SYNC_CURR_PC()  do { \
		duk_activation *duk__act; \
		duk__act = thr->callstack_curr; \
		duk__act->curr_pc = curr_pc; \
	} while (0)
#define DUK__SYNC_AND_NULL_CURR_PC()  do { \
		duk_activation *duk__act; \
		duk__act = thr->callstack_curr; \
		duk__act->curr_pc = curr_pc; \
		thr->ptr_curr_pc = NULL; \
	} while (0)

#if defined(DUK_USE_EXEC_PREFER_SIZE)
#define DUK__LOOKUP_INDIRECT(idx) do { \
		(idx) = (duk_uint_fast_t) duk_get_uint(thr, (duk_idx_t) (idx)); \
	} while (0)
#elif defined(DUK_USE_FASTINT)
#define DUK__LOOKUP_INDIRECT(idx) do { \
		duk_tval *tv_ind; \
		tv_ind = DUK__REGP((idx)); \
		DUK_ASSERT(DUK_TVAL_IS_NUMBER(tv_ind)); \
		DUK_ASSERT(DUK_TVAL_IS_FASTINT(tv_ind));  /* compiler guarantees */ \
		(idx) = (duk_uint_fast_t) DUK_TVAL_GET_FASTINT_U32(tv_ind); \
	} while (0)
#else
#define DUK__LOOKUP_INDIRECT(idx) do { \
		duk_tval *tv_ind; \
		tv_ind = DUK__REGP(idx); \
		DUK_ASSERT(DUK_TVAL_IS_NUMBER(tv_ind)); \
		idx = (duk_uint_fast_t) DUK_TVAL_GET_NUMBER(tv_ind); \
	} while (0)
#endif

DUK_LOCAL void duk__handle_executor_error(duk_heap *heap,
                                          duk_activation *entry_act,
                                          duk_int_t entry_call_recursion_depth,
                                          duk_jmpbuf *entry_jmpbuf_ptr,
                                          volatile duk_bool_t *out_delayed_catch_setup) {
	duk_small_uint_t lj_ret;

	/* Longjmp callers are required to sync-and-null thr->ptr_curr_pc
	 * before longjmp.
	 */
	DUK_ASSERT(heap->curr_thread != NULL);
	DUK_ASSERT(heap->curr_thread->ptr_curr_pc == NULL);

	/* XXX: signalling the need to shrink check (only if unwound) */

	/* Must be restored here to handle e.g. yields properly. */
	heap->call_recursion_depth = entry_call_recursion_depth;

	/* Switch to caller's setjmp() catcher so that if an error occurs
	 * during error handling, it is always propagated outwards instead
	 * of causing an infinite loop in our own handler.
	 */
	heap->lj.jmpbuf_ptr = (duk_jmpbuf *) entry_jmpbuf_ptr;

	lj_ret = duk__handle_longjmp(heap->curr_thread, entry_act, out_delayed_catch_setup);

	/* Error handling complete, remove side effect protections.
	 */
#if defined(DUK_USE_ASSERTIONS)
	DUK_ASSERT(heap->error_not_allowed == 1);
	heap->error_not_allowed = 0;
#endif
	DUK_ASSERT(heap->pf_prevent_count > 0);
	heap->pf_prevent_count--;
	DUK_DD(DUK_DDPRINT("executor error handled, pf_prevent_count updated to %ld", (long) heap->pf_prevent_count));

	if (lj_ret == DUK__LONGJMP_RESTART) {
		/* Restart bytecode execution, possibly with a changed thread. */
		DUK_REFZERO_CHECK_SLOW(heap->curr_thread);
	} else {
		/* If an error is propagated, don't run refzero checks here.
		 * The next catcher will deal with that.  Pf_prevent_count
		 * will be re-bumped by the longjmp.
		 */

		DUK_ASSERT(lj_ret == DUK__LONGJMP_RETHROW);  /* Rethrow error to calling state. */
		DUK_ASSERT(heap->lj.jmpbuf_ptr == entry_jmpbuf_ptr);  /* Longjmp handling has restored jmpbuf_ptr. */

		/* Thread may have changed, e.g. YIELD converted to THROW. */
		duk_err_longjmp(heap->curr_thread);
		DUK_UNREACHABLE();
	}
}

/* Outer executor with setjmp/longjmp handling. */
DUK_INTERNAL void duk_js_execute_bytecode(duk_hthread *exec_thr) {
	/* Entry level info. */
	duk_hthread *entry_thread;
	duk_activation *entry_act;
	duk_int_t entry_call_recursion_depth;
	duk_jmpbuf *entry_jmpbuf_ptr;
	duk_jmpbuf our_jmpbuf;
	duk_heap *heap;
	volatile duk_bool_t delayed_catch_setup = 0;

	DUK_ASSERT(exec_thr != NULL);
	DUK_ASSERT(exec_thr->heap != NULL);
	DUK_ASSERT(exec_thr->heap->curr_thread != NULL);
	DUK_ASSERT_REFCOUNT_NONZERO_HEAPHDR((duk_heaphdr *) exec_thr);
	DUK_ASSERT(exec_thr->callstack_top >= 1);  /* at least one activation, ours */
	DUK_ASSERT(exec_thr->callstack_curr != NULL);
	DUK_ASSERT(DUK_ACT_GET_FUNC(exec_thr->callstack_curr) != NULL);
	DUK_ASSERT(DUK_HOBJECT_IS_COMPFUNC(DUK_ACT_GET_FUNC(exec_thr->callstack_curr)));

	DUK_GC_TORTURE(exec_thr->heap);

	entry_thread = exec_thr;
	heap = entry_thread->heap;
	entry_act = entry_thread->callstack_curr;
	DUK_ASSERT(entry_act != NULL);
	entry_call_recursion_depth = entry_thread->heap->call_recursion_depth;
	entry_jmpbuf_ptr = entry_thread->heap->lj.jmpbuf_ptr;

	/*
	 *  Note: we currently assume that the setjmp() catchpoint is
	 *  not re-entrant (longjmp() cannot be called more than once
	 *  for a single setjmp()).
	 *
	 *  See doc/code-issues.rst for notes on variable assignment
	 *  before and after setjmp().
	 */

	for (;;) {
		heap->lj.jmpbuf_ptr = &our_jmpbuf;
		DUK_ASSERT(heap->lj.jmpbuf_ptr != NULL);

#if defined(DUK_USE_CPP_EXCEPTIONS)
		try {
#else
		DUK_ASSERT(heap->lj.jmpbuf_ptr == &our_jmpbuf);
		if (DUK_SETJMP(our_jmpbuf.jb) == 0) {
#endif
			DUK_DDD(DUK_DDDPRINT("after setjmp, delayed catch setup: %ld\n", (long) delayed_catch_setup));

			if (DUK_UNLIKELY(delayed_catch_setup != 0)) {
				duk_hthread *thr = entry_thread->heap->curr_thread;

				delayed_catch_setup = 0;
				duk__handle_catch_part2(thr);
				DUK_ASSERT(delayed_catch_setup == 0);
				DUK_DDD(DUK_DDDPRINT("top after delayed catch setup: %ld", (long) duk_get_top(entry_thread)));
			}

			/* Execute bytecode until returned or longjmp(). */
			duk__js_execute_bytecode_inner(entry_thread, entry_act);

			/* Successful return: restore jmpbuf and return to caller. */
			heap->lj.jmpbuf_ptr = entry_jmpbuf_ptr;

			return;
#if defined(DUK_USE_CPP_EXCEPTIONS)
		} catch (duk_internal_exception &exc) {
#else
		} else {
#endif
#if defined(DUK_USE_CPP_EXCEPTIONS)
			DUK_UNREF(exc);
#endif
			DUK_DDD(DUK_DDDPRINT("longjmp caught by bytecode executor"));
			DUK_STATS_INC(exec_thr->heap, stats_exec_throw);

			duk__handle_executor_error(heap,
			                           entry_act,
			                           entry_call_recursion_depth,
			                           entry_jmpbuf_ptr,
						   &delayed_catch_setup);
		}
#if defined(DUK_USE_CPP_EXCEPTIONS)
		catch (duk_fatal_exception &exc) {
			DUK_D(DUK_DPRINT("rethrow duk_fatal_exception"));
			throw;
		} catch (std::exception &exc) {
			const char *what = exc.what();
			if (!what) {
				what = "unknown";
			}
			DUK_D(DUK_DPRINT("unexpected c++ std::exception (perhaps thrown by user code)"));
			DUK_STATS_INC(exec_thr->heap, stats_exec_throw);
			try {
				DUK_ASSERT(heap->curr_thread != NULL);
				DUK_ERROR_FMT1(heap->curr_thread, DUK_ERR_TYPE_ERROR, "caught invalid c++ std::exception '%s' (perhaps thrown by user code)", what);
				DUK_WO_NORETURN(return;);
			} catch (duk_internal_exception exc) {
				DUK_D(DUK_DPRINT("caught api error thrown from unexpected c++ std::exception"));
				DUK_UNREF(exc);
				duk__handle_executor_error(heap,
				                           entry_act,
				                           entry_call_recursion_depth,
				                           entry_jmpbuf_ptr,
							   &delayed_catch_setup);
			}
		} catch (...) {
			DUK_D(DUK_DPRINT("unexpected c++ exception (perhaps thrown by user code)"));
			DUK_STATS_INC(exec_thr->heap, stats_exec_throw);
			try {
				DUK_ASSERT(heap->curr_thread != NULL);
				DUK_ERROR_TYPE(heap->curr_thread, "caught invalid c++ exception (perhaps thrown by user code)");
				DUK_WO_NORETURN(return;);
			} catch (duk_internal_exception exc) {
				DUK_D(DUK_DPRINT("caught api error thrown from unexpected c++ exception"));
				DUK_UNREF(exc);
				duk__handle_executor_error(heap,
				                           entry_act,
				                           entry_call_recursion_depth,
				                           entry_jmpbuf_ptr,
							   &delayed_catch_setup);
			}
		}
#endif
	}

	DUK_WO_NORETURN(return;);
}

/* Inner executor, performance critical. */
DUK_LOCAL DUK_NOINLINE DUK_HOT void duk__js_execute_bytecode_inner(duk_hthread *entry_thread, duk_activation *entry_act) {
	/* Current PC, accessed by other functions through thr->ptr_to_curr_pc.
	 * Critical for performance.  It would be safest to make this volatile,
	 * but that eliminates performance benefits; aliasing guarantees
	 * should be enough though.
	 */
	duk_instr_t *curr_pc;         /* bytecode has a stable pointer */

	/* Hot variables for interpretation.  Critical for performance,
	 * but must add sparingly to minimize register shuffling.
	 */
	duk_hthread *thr;             /* stable */
	duk_tval *consts;             /* stable */
	duk_uint_fast32_t ins;
	/* 'funcs' is quite rarely used, so no local for it */
#if defined(DUK_USE_EXEC_FUN_LOCAL)
	duk_hcompfunc *fun;
#else
	/* 'fun' is quite rarely used, so no local for it */
#endif

#if defined(DUK_USE_INTERRUPT_COUNTER)
	duk_int_t int_ctr;
#endif

#if defined(DUK_USE_ASSERTIONS)
	duk_size_t valstack_top_base;    /* valstack top, should match before interpreting each op (no leftovers) */
#endif

	/* Optimized reg/const access macros assume sizeof(duk_tval) to be
	 * either 8 or 16.  Heap allocation checks this even without asserts
	 * enabled now because it can't be autodetected in duk_config.h.
	 */
#if 1
#if defined(DUK_USE_PACKED_TVAL)
	DUK_ASSERT(sizeof(duk_tval) == 8);
#else
	DUK_ASSERT(sizeof(duk_tval) == 16);
#endif
#endif

	DUK_GC_TORTURE(entry_thread->heap);

	/*
	 *  Restart execution by reloading thread state.
	 *
	 *  Note that 'thr' and any thread configuration may have changed,
	 *  so all local variables are suspect and we need to reinitialize.
	 *
	 *  The number of local variables should be kept to a minimum: if
	 *  the variables are spilled, they will need to be loaded from
	 *  memory anyway.
	 *
	 *  Any 'goto restart_execution;' code path in opcode dispatch must
	 *  ensure 'curr_pc' is synced back to act->curr_pc before the goto
	 *  takes place.
	 *
	 *  The interpreter must be very careful with memory pointers, as
	 *  many pointers are not guaranteed to be 'stable' and may be
	 *  reallocated and relocated on-the-fly quite easily (e.g. by a
	 *  memory allocation or a property access).
	 *
	 *  The following are assumed to have stable pointers:
	 *    - the current thread
	 *    - the current function
	 *    - the bytecode, constant table, inner function table of the
	 *      current function (as they are a part of the function allocation)
	 *
	 *  The following are assumed to have semi-stable pointers:
	 *    - the current activation entry: stable as long as callstack
	 *      is not changed (reallocated by growing or shrinking), or
	 *      by any garbage collection invocation (through finalizers)
	 *    - Note in particular that ANY DECREF can invalidate the
	 *      activation pointer, so for the most part a fresh lookup
	 *      is required
	 *
	 *  The following are not assumed to have stable pointers at all:
	 *    - the value stack (registers) of the current thread
	 *
	 *  See execution.rst for discussion.
	 */

 restart_execution:

	/* Lookup current thread; use the stable 'entry_thread' for this to
	 * avoid clobber warnings.  Any valid, reachable 'thr' value would be
	 * fine for this, so using 'entry_thread' is just to silence warnings.
	 */
	thr = entry_thread->heap->curr_thread;
	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(thr->callstack_top >= 1);
	DUK_ASSERT(thr->callstack_curr != NULL);
	DUK_ASSERT(DUK_ACT_GET_FUNC(thr->callstack_curr) != NULL);
	DUK_ASSERT(DUK_HOBJECT_IS_COMPFUNC(DUK_ACT_GET_FUNC(thr->callstack_curr)));

	DUK_GC_TORTURE(thr->heap);

	thr->ptr_curr_pc = &curr_pc;

	/* Relookup and initialize dispatch loop variables.  Debugger check. */
	{
		duk_activation *act;
#if !defined(DUK_USE_EXEC_FUN_LOCAL)
		duk_hcompfunc *fun;
#endif

		/* Assume interrupt init/counter are properly initialized here. */
		/* Assume that thr->valstack_bottom has been set-up before getting here. */

		act = thr->callstack_curr;
		DUK_ASSERT(act != NULL);
		fun = (duk_hcompfunc *) DUK_ACT_GET_FUNC(act);
		DUK_ASSERT(fun != NULL);
		DUK_ASSERT(thr->valstack_top - thr->valstack_bottom == fun->nregs);
		consts = DUK_HCOMPFUNC_GET_CONSTS_BASE(thr->heap, fun);
		DUK_ASSERT(consts != NULL);

#if defined(DUK_USE_DEBUGGER_SUPPORT)
		if (DUK_UNLIKELY(duk_debug_is_attached(thr->heap) && !thr->heap->dbg_processing)) {
			duk__executor_recheck_debugger(thr, act, fun);
			DUK_ASSERT(act == thr->callstack_curr);
			DUK_ASSERT(act != NULL);
		}
#endif  /* DUK_USE_DEBUGGER_SUPPORT */

#if defined(DUK_USE_ASSERTIONS)
		valstack_top_base = (duk_size_t) (thr->valstack_top - thr->valstack);
#endif

		/* Set up curr_pc for opcode dispatch. */
		curr_pc = act->curr_pc;
	}

	DUK_DD(DUK_DDPRINT("restarting execution, thr %p, act idx %ld, fun %p,"
	                   "consts %p, funcs %p, lev %ld, regbot %ld, regtop %ld, "
	                   "preventcount=%ld",
	                   (void *) thr,
	                   (long) (thr->callstack_top - 1),
	                   (void *) DUK__FUN(),
	                   (void *) DUK_HCOMPFUNC_GET_CONSTS_BASE(thr->heap, DUK__FUN()),
	                   (void *) DUK_HCOMPFUNC_GET_FUNCS_BASE(thr->heap, DUK__FUN()),
	                   (long) (thr->callstack_top - 1),
	                   (long) (thr->valstack_bottom - thr->valstack),
	                   (long) (thr->valstack_top - thr->valstack),
	                   (long) thr->callstack_preventcount));

	/* Dispatch loop. */

	for (;;) {
		duk_uint8_t op;

		DUK_ASSERT(thr->callstack_top >= 1);
		DUK_ASSERT(thr->valstack_top - thr->valstack_bottom == DUK__FUN()->nregs);
		DUK_ASSERT((duk_size_t) (thr->valstack_top - thr->valstack) == valstack_top_base);

		/* Executor interrupt counter check, used to implement breakpoints,
		 * debugging interface, execution timeouts, etc.  The counter is heap
		 * specific but is maintained in the current thread to make the check
		 * as fast as possible.  The counter is copied back to the heap struct
		 * whenever a thread switch occurs by the DUK_HEAP_SWITCH_THREAD() macro.
		 */
#if defined(DUK_USE_INTERRUPT_COUNTER)
		int_ctr = thr->interrupt_counter;
		if (DUK_LIKELY(int_ctr > 0)) {
			thr->interrupt_counter = int_ctr - 1;
		} else {
			/* Trigger at zero or below */
			duk_small_uint_t exec_int_ret;

			DUK_STATS_INC(thr->heap, stats_exec_interrupt);

			/* Write curr_pc back for the debugger. */
			{
				duk_activation *act;
				DUK_ASSERT(thr->callstack_top > 0);
				act = thr->callstack_curr;
				DUK_ASSERT(act != NULL);
				act->curr_pc = (duk_instr_t *) curr_pc;
			}

			/* Forced restart caused by a function return; must recheck
			 * debugger breakpoints before checking line transitions,
			 * see GH-303.  Restart and then handle interrupt_counter
			 * zero again.
			 */
#if defined(DUK_USE_DEBUGGER_SUPPORT)
			if (thr->heap->dbg_force_restart) {
				DUK_DD(DUK_DDPRINT("dbg_force_restart flag forced restart execution"));  /* GH-303 */
				thr->heap->dbg_force_restart = 0;
				goto restart_execution;
			}
#endif

			exec_int_ret = duk__executor_interrupt(thr);
			if (exec_int_ret == DUK__INT_RESTART) {
				/* curr_pc synced back above */
				goto restart_execution;
			}
		}
#endif  /* DUK_USE_INTERRUPT_COUNTER */
#if defined(DUK_USE_INTERRUPT_COUNTER) && defined(DUK_USE_DEBUG)
		/* For cross-checking during development: ensure dispatch count
		 * matches cumulative interrupt counter init value sums.
		 */
		thr->heap->inst_count_exec++;
#endif

#if defined(DUK_USE_ASSERTIONS) || defined(DUK_USE_DEBUG)
		{
			duk_activation *act;
			act = thr->callstack_curr;
			DUK_ASSERT(curr_pc >= DUK_HCOMPFUNC_GET_CODE_BASE(thr->heap, DUK__FUN()));
			DUK_ASSERT(curr_pc < DUK_HCOMPFUNC_GET_CODE_END(thr->heap, DUK__FUN()));
			DUK_UNREF(act);  /* if debugging disabled */

			DUK_DDD(DUK_DDDPRINT("executing bytecode: pc=%ld, ins=0x%08lx, op=%ld, valstack_top=%ld/%ld, nregs=%ld  -->  %!I",
			                     (long) (curr_pc - DUK_HCOMPFUNC_GET_CODE_BASE(thr->heap, DUK__FUN())),
			                     (unsigned long) *curr_pc,
			                     (long) DUK_DEC_OP(*curr_pc),
			                     (long) (thr->valstack_top - thr->valstack),
			                     (long) (thr->valstack_end - thr->valstack),
			                     (long) (DUK__FUN() ? DUK__FUN()->nregs : -1),
			                     (duk_instr_t) *curr_pc));
		}
#endif

#if defined(DUK_USE_ASSERTIONS)
		/* Quite heavy assert: check valstack policy.  Improper
		 * shuffle instructions can write beyond valstack_top/end
		 * so this check catches them in the act.
		 */
		{
			duk_tval *tv;
			tv = thr->valstack_top;
			while (tv != thr->valstack_end) {
				DUK_ASSERT(DUK_TVAL_IS_UNDEFINED(tv));
				tv++;
			}
		}
#endif

		ins = *curr_pc++;
		DUK_STATS_INC(thr->heap, stats_exec_opcodes);

		/* Typing: use duk_small_(u)int_fast_t when decoding small
		 * opcode fields (op, A, B, C, BC) which fit into 16 bits
		 * and duk_(u)int_fast_t when decoding larger fields (e.g.
		 * ABC).  Use unsigned variant by default, signed when the
		 * value is used in signed arithmetic.  Using variable names
		 * such as 'a', 'b', 'c', 'bc', etc makes it easier to spot
		 * typing mismatches.
		 */

		/* Switch based on opcode.  Cast to 8-bit unsigned value and
		 * use a fully populated case clauses so that the compiler
		 * will (at least usually) omit a bounds check.
		 */
		op = (duk_uint8_t) DUK_DEC_OP(ins);
		switch (op) {

		/* Some useful macros.  These access inner executor variables
		 * directly so they only apply within the executor.
		 */
#if defined(DUK_USE_EXEC_PREFER_SIZE)
#define DUK__REPLACE_TOP_A_BREAK() { goto replace_top_a; }
#define DUK__REPLACE_TOP_BC_BREAK() { goto replace_top_bc; }
#define DUK__REPLACE_BOOL_A_BREAK(bval) { \
		duk_bool_t duk__bval; \
		duk__bval = (bval); \
		DUK_ASSERT(duk__bval == 0 || duk__bval == 1); \
		duk_push_boolean(thr, duk__bval); \
		DUK__REPLACE_TOP_A_BREAK(); \
	}
#else
#define DUK__REPLACE_TOP_A_BREAK() { DUK__REPLACE_TO_TVPTR(thr, DUK__REGP_A(ins)); break; }
#define DUK__REPLACE_TOP_BC_BREAK() { DUK__REPLACE_TO_TVPTR(thr, DUK__REGP_BC(ins)); break; }
#define DUK__REPLACE_BOOL_A_BREAK(bval) { \
		duk_bool_t duk__bval; \
		duk_tval *duk__tvdst; \
		duk__bval = (bval); \
		DUK_ASSERT(duk__bval == 0 || duk__bval == 1); \
		duk__tvdst = DUK__REGP_A(ins); \
		DUK_TVAL_SET_BOOLEAN_UPDREF(thr, duk__tvdst, duk__bval); \
		break; \
	}
#endif

		/* XXX: 12 + 12 bit variant might make sense too, for both reg and
		 * const loads.
		 */

		/* For LDREG, STREG, LDCONST footprint optimized variants would just
		 * duk_dup() + duk_replace(), but because they're used quite a lot
		 * they're currently intentionally not size optimized.
		 */
		case DUK_OP_LDREG: {
			duk_tval *tv1, *tv2;

			tv1 = DUK__REGP_A(ins);
			tv2 = DUK__REGP_BC(ins);
			DUK_TVAL_SET_TVAL_UPDREF_FAST(thr, tv1, tv2);  /* side effects */
			break;
		}

		case DUK_OP_STREG: {
			duk_tval *tv1, *tv2;

			tv1 = DUK__REGP_A(ins);
			tv2 = DUK__REGP_BC(ins);
			DUK_TVAL_SET_TVAL_UPDREF_FAST(thr, tv2, tv1);  /* side effects */
			break;
		}

		case DUK_OP_LDCONST: {
			duk_tval *tv1, *tv2;

			tv1 = DUK__REGP_A(ins);
			tv2 = DUK__CONSTP_BC(ins);
			DUK_TVAL_SET_TVAL_UPDREF_FAST(thr, tv1, tv2);  /* side effects */
			break;
		}

		/* LDINT and LDINTX are intended to load an arbitrary signed
		 * 32-bit value.  Only an LDINT+LDINTX sequence is supported.
		 * This also guarantees all values remain fastints.
		 */
#if defined(DUK_USE_EXEC_PREFER_SIZE)
		case DUK_OP_LDINT: {
			duk_int32_t val;

			val = (duk_int32_t) DUK_DEC_BC(ins) - (duk_int32_t) DUK_BC_LDINT_BIAS;
			duk_push_int(thr, val);
			DUK__REPLACE_TOP_A_BREAK();
		}
		case DUK_OP_LDINTX: {
			duk_int32_t val;

			val = (duk_int32_t) duk_get_int(thr, DUK_DEC_A(ins));
			val = (val << DUK_BC_LDINTX_SHIFT) + (duk_int32_t) DUK_DEC_BC(ins);  /* no bias */
			duk_push_int(thr, val);
			DUK__REPLACE_TOP_A_BREAK();
		}
#else  /* DUK_USE_EXEC_PREFER_SIZE */
		case DUK_OP_LDINT: {
			duk_tval *tv1;
			duk_int32_t val;

			val = (duk_int32_t) DUK_DEC_BC(ins) - (duk_int32_t) DUK_BC_LDINT_BIAS;
			tv1 = DUK__REGP_A(ins);
			DUK_TVAL_SET_I32_UPDREF(thr, tv1, val);  /* side effects */
			break;
		}
		case DUK_OP_LDINTX: {
			duk_tval *tv1;
			duk_int32_t val;

			tv1 = DUK__REGP_A(ins);
			DUK_ASSERT(DUK_TVAL_IS_NUMBER(tv1));
#if defined(DUK_USE_FASTINT)
			DUK_ASSERT(DUK_TVAL_IS_FASTINT(tv1));
			val = DUK_TVAL_GET_FASTINT_I32(tv1);
#else
			/* XXX: fast double-to-int conversion, we know number is integer in [-0x80000000,0xffffffff]. */
			val = (duk_int32_t) DUK_TVAL_GET_NUMBER(tv1);
#endif
			val = (duk_int32_t) ((duk_uint32_t) val << DUK_BC_LDINTX_SHIFT) + (duk_int32_t) DUK_DEC_BC(ins);  /* no bias */
			DUK_TVAL_SET_I32_UPDREF(thr, tv1, val);  /* side effects */
			break;
		}
#endif  /* DUK_USE_EXEC_PREFER_SIZE */

#if defined(DUK_USE_EXEC_PREFER_SIZE)
		case DUK_OP_LDTHIS: {
			duk_push_this(thr);
			DUK__REPLACE_TOP_BC_BREAK();
		}
		case DUK_OP_LDUNDEF: {
			duk_to_undefined(thr, (duk_idx_t) DUK_DEC_BC(ins));
			break;
		}
		case DUK_OP_LDNULL: {
			duk_to_null(thr, (duk_idx_t) DUK_DEC_BC(ins));
			break;
		}
		case DUK_OP_LDTRUE: {
			duk_push_true(thr);
			DUK__REPLACE_TOP_BC_BREAK();
		}
		case DUK_OP_LDFALSE: {
			duk_push_false(thr);
			DUK__REPLACE_TOP_BC_BREAK();
		}
#else  /* DUK_USE_EXEC_PREFER_SIZE */
		case DUK_OP_LDTHIS: {
			/* Note: 'this' may be bound to any value, not just an object */
			duk_tval *tv1, *tv2;

			tv1 = DUK__REGP_BC(ins);
			tv2 = thr->valstack_bottom - 1;  /* 'this binding' is just under bottom */
			DUK_ASSERT(tv2 >= thr->valstack);
			DUK_TVAL_SET_TVAL_UPDREF_FAST(thr, tv1, tv2);  /* side effects */
			break;
		}
		case DUK_OP_LDUNDEF: {
			duk_tval *tv1;

			tv1 = DUK__REGP_BC(ins);
			DUK_TVAL_SET_UNDEFINED_UPDREF(thr, tv1);  /* side effects */
			break;
		}
		case DUK_OP_LDNULL: {
			duk_tval *tv1;

			tv1 = DUK__REGP_BC(ins);
			DUK_TVAL_SET_NULL_UPDREF(thr, tv1);  /* side effects */
			break;
		}
		case DUK_OP_LDTRUE: {
			duk_tval *tv1;

			tv1 = DUK__REGP_BC(ins);
			DUK_TVAL_SET_BOOLEAN_UPDREF(thr, tv1, 1);  /* side effects */
			break;
		}
		case DUK_OP_LDFALSE: {
			duk_tval *tv1;

			tv1 = DUK__REGP_BC(ins);
			DUK_TVAL_SET_BOOLEAN_UPDREF(thr, tv1, 0);  /* side effects */
			break;
		}
#endif  /* DUK_USE_EXEC_PREFER_SIZE */

		case DUK_OP_BNOT: {
			duk__vm_bitwise_not(thr, DUK_DEC_BC(ins), DUK_DEC_A(ins));
			break;
		}

		case DUK_OP_LNOT: {
			duk__vm_logical_not(thr, DUK_DEC_BC(ins), DUK_DEC_A(ins));
			break;
		}

#if defined(DUK_USE_EXEC_PREFER_SIZE)
		case DUK_OP_UNM:
		case DUK_OP_UNP: {
			duk__vm_arith_unary_op(thr, DUK_DEC_BC(ins), DUK_DEC_A(ins), op);
			break;
		}
#else  /* DUK_USE_EXEC_PREFER_SIZE */
		case DUK_OP_UNM: {
			duk__vm_arith_unary_op(thr, DUK_DEC_BC(ins), DUK_DEC_A(ins), DUK_OP_UNM);
			break;
		}
		case DUK_OP_UNP: {
			duk__vm_arith_unary_op(thr, DUK_DEC_BC(ins), DUK_DEC_A(ins), DUK_OP_UNP);
			break;
		}
#endif  /* DUK_USE_EXEC_PREFER_SIZE */

#if defined(DUK_USE_EXEC_PREFER_SIZE)
		case DUK_OP_TYPEOF: {
			duk_small_uint_t stridx;

			stridx = duk_js_typeof_stridx(DUK__REGP_BC(ins));
			DUK_ASSERT_STRIDX_VALID(stridx);
			duk_push_hstring_stridx(thr, stridx);
			DUK__REPLACE_TOP_A_BREAK();
		}
#else  /* DUK_USE_EXEC_PREFER_SIZE */
		case DUK_OP_TYPEOF: {
			duk_tval *tv;
			duk_small_uint_t stridx;
			duk_hstring *h_str;

			tv = DUK__REGP_BC(ins);
			stridx = duk_js_typeof_stridx(tv);
			DUK_ASSERT_STRIDX_VALID(stridx);
			h_str = DUK_HTHREAD_GET_STRING(thr, stridx);
			tv = DUK__REGP_A(ins);
			DUK_TVAL_SET_STRING_UPDREF(thr, tv, h_str);
			break;
		}
#endif  /* DUK_USE_EXEC_PREFER_SIZE */

		case DUK_OP_TYPEOFID: {
			duk_small_uint_t stridx;
#if !defined(DUK_USE_EXEC_PREFER_SIZE)
			duk_hstring *h_str;
#endif
			duk_activation *act;
			duk_hstring *name;
			duk_tval *tv;

			/* A -> target register
			 * BC -> constant index of identifier name
			 */

			tv = DUK__CONSTP_BC(ins);
			DUK_ASSERT(DUK_TVAL_IS_STRING(tv));
			name = DUK_TVAL_GET_STRING(tv);
			tv = NULL;  /* lookup has side effects */
			act = thr->callstack_curr;
			if (duk_js_getvar_activation(thr, act, name, 0 /*throw*/)) {
				/* -> [... val this] */
				tv = DUK_GET_TVAL_NEGIDX(thr, -2);
				stridx = duk_js_typeof_stridx(tv);
				tv = NULL;  /* no longer needed */
				duk_pop_2_unsafe(thr);
			} else {
				/* unresolvable, no stack changes */
				stridx = DUK_STRIDX_LC_UNDEFINED;
			}
			DUK_ASSERT_STRIDX_VALID(stridx);
#if defined(DUK_USE_EXEC_PREFER_SIZE)
			duk_push_hstring_stridx(thr, stridx);
			DUK__REPLACE_TOP_A_BREAK();
#else  /* DUK_USE_EXEC_PREFER_SIZE */
			h_str = DUK_HTHREAD_GET_STRING(thr, stridx);
			tv = DUK__REGP_A(ins);
			DUK_TVAL_SET_STRING_UPDREF(thr, tv, h_str);
			break;
#endif  /* DUK_USE_EXEC_PREFER_SIZE */
		}

		/* Equality: E5 Sections 11.9.1, 11.9.3 */

#define DUK__EQ_BODY(barg,carg) { \
		duk_bool_t tmp; \
		tmp = duk_js_equals(thr, (barg), (carg)); \
		DUK_ASSERT(tmp == 0 || tmp == 1); \
		DUK__REPLACE_BOOL_A_BREAK(tmp); \
	}
#define DUK__NEQ_BODY(barg,carg) { \
		duk_bool_t tmp; \
		tmp = duk_js_equals(thr, (barg), (carg)); \
		DUK_ASSERT(tmp == 0 || tmp == 1); \
		tmp ^= 1; \
		DUK__REPLACE_BOOL_A_BREAK(tmp); \
	}
#define DUK__SEQ_BODY(barg,carg) { \
		duk_bool_t tmp; \
		tmp = duk_js_strict_equals((barg), (carg)); \
		DUK_ASSERT(tmp == 0 || tmp == 1); \
		DUK__REPLACE_BOOL_A_BREAK(tmp); \
	}
#define DUK__SNEQ_BODY(barg,carg) { \
		duk_bool_t tmp; \
		tmp = duk_js_strict_equals((barg), (carg)); \
		DUK_ASSERT(tmp == 0 || tmp == 1); \
		tmp ^= 1; \
		DUK__REPLACE_BOOL_A_BREAK(tmp); \
	}
#if defined(DUK_USE_EXEC_PREFER_SIZE)
		case DUK_OP_EQ_RR:
		case DUK_OP_EQ_CR:
		case DUK_OP_EQ_RC:
		case DUK_OP_EQ_CC:
			DUK__EQ_BODY(DUK__REGCONSTP_B(ins), DUK__REGCONSTP_C(ins));
		case DUK_OP_NEQ_RR:
		case DUK_OP_NEQ_CR:
		case DUK_OP_NEQ_RC:
		case DUK_OP_NEQ_CC:
			DUK__NEQ_BODY(DUK__REGCONSTP_B(ins), DUK__REGCONSTP_C(ins));
		case DUK_OP_SEQ_RR:
		case DUK_OP_SEQ_CR:
		case DUK_OP_SEQ_RC:
		case DUK_OP_SEQ_CC:
			DUK__SEQ_BODY(DUK__REGCONSTP_B(ins), DUK__REGCONSTP_C(ins));
		case DUK_OP_SNEQ_RR:
		case DUK_OP_SNEQ_CR:
		case DUK_OP_SNEQ_RC:
		case DUK_OP_SNEQ_CC:
			DUK__SNEQ_BODY(DUK__REGCONSTP_B(ins), DUK__REGCONSTP_C(ins));
#else  /* DUK_USE_EXEC_PREFER_SIZE */
		case DUK_OP_EQ_RR:
			DUK__EQ_BODY(DUK__REGP_B(ins), DUK__REGP_C(ins));
		case DUK_OP_EQ_CR:
			DUK__EQ_BODY(DUK__CONSTP_B(ins), DUK__REGP_C(ins));
		case DUK_OP_EQ_RC:
			DUK__EQ_BODY(DUK__REGP_B(ins), DUK__CONSTP_C(ins));
		case DUK_OP_EQ_CC:
			DUK__EQ_BODY(DUK__CONSTP_B(ins), DUK__CONSTP_C(ins));
		case DUK_OP_NEQ_RR:
			DUK__NEQ_BODY(DUK__REGP_B(ins), DUK__REGP_C(ins));
		case DUK_OP_NEQ_CR:
			DUK__NEQ_BODY(DUK__CONSTP_B(ins), DUK__REGP_C(ins));
		case DUK_OP_NEQ_RC:
			DUK__NEQ_BODY(DUK__REGP_B(ins), DUK__CONSTP_C(ins));
		case DUK_OP_NEQ_CC:
			DUK__NEQ_BODY(DUK__CONSTP_B(ins), DUK__CONSTP_C(ins));
		case DUK_OP_SEQ_RR:
			DUK__SEQ_BODY(DUK__REGP_B(ins), DUK__REGP_C(ins));
		case DUK_OP_SEQ_CR:
			DUK__SEQ_BODY(DUK__CONSTP_B(ins), DUK__REGP_C(ins));
		case DUK_OP_SEQ_RC:
			DUK__SEQ_BODY(DUK__REGP_B(ins), DUK__CONSTP_C(ins));
		case DUK_OP_SEQ_CC:
			DUK__SEQ_BODY(DUK__CONSTP_B(ins), DUK__CONSTP_C(ins));
		case DUK_OP_SNEQ_RR:
			DUK__SNEQ_BODY(DUK__REGP_B(ins), DUK__REGP_C(ins));
		case DUK_OP_SNEQ_CR:
			DUK__SNEQ_BODY(DUK__CONSTP_B(ins), DUK__REGP_C(ins));
		case DUK_OP_SNEQ_RC:
			DUK__SNEQ_BODY(DUK__REGP_B(ins), DUK__CONSTP_C(ins));
		case DUK_OP_SNEQ_CC:
			DUK__SNEQ_BODY(DUK__CONSTP_B(ins), DUK__CONSTP_C(ins));
#endif  /* DUK_USE_EXEC_PREFER_SIZE */

#define DUK__COMPARE_BODY(arg1,arg2,flags) { \
		duk_bool_t tmp; \
		tmp = duk_js_compare_helper(thr, (arg1), (arg2), (flags)); \
		DUK_ASSERT(tmp == 0 || tmp == 1); \
		DUK__REPLACE_BOOL_A_BREAK(tmp); \
	}
#define DUK__GT_BODY(barg,carg) DUK__COMPARE_BODY((carg), (barg), 0)
#define DUK__GE_BODY(barg,carg) DUK__COMPARE_BODY((barg), (carg), DUK_COMPARE_FLAG_EVAL_LEFT_FIRST | DUK_COMPARE_FLAG_NEGATE)
#define DUK__LT_BODY(barg,carg) DUK__COMPARE_BODY((barg), (carg), DUK_COMPARE_FLAG_EVAL_LEFT_FIRST)
#define DUK__LE_BODY(barg,carg) DUK__COMPARE_BODY((carg), (barg), DUK_COMPARE_FLAG_NEGATE)
#if defined(DUK_USE_EXEC_PREFER_SIZE)
		case DUK_OP_GT_RR:
		case DUK_OP_GT_CR:
		case DUK_OP_GT_RC:
		case DUK_OP_GT_CC:
			DUK__GT_BODY(DUK__REGCONSTP_B(ins), DUK__REGCONSTP_C(ins));
		case DUK_OP_GE_RR:
		case DUK_OP_GE_CR:
		case DUK_OP_GE_RC:
		case DUK_OP_GE_CC:
			DUK__GE_BODY(DUK__REGCONSTP_B(ins), DUK__REGCONSTP_C(ins));
		case DUK_OP_LT_RR:
		case DUK_OP_LT_CR:
		case DUK_OP_LT_RC:
		case DUK_OP_LT_CC:
			DUK__LT_BODY(DUK__REGCONSTP_B(ins), DUK__REGCONSTP_C(ins));
		case DUK_OP_LE_RR:
		case DUK_OP_LE_CR:
		case DUK_OP_LE_RC:
		case DUK_OP_LE_CC:
			DUK__LE_BODY(DUK__REGCONSTP_B(ins), DUK__REGCONSTP_C(ins));
#else  /* DUK_USE_EXEC_PREFER_SIZE */
		case DUK_OP_GT_RR:
			DUK__GT_BODY(DUK__REGP_B(ins), DUK__REGP_C(ins));
		case DUK_OP_GT_CR:
			DUK__GT_BODY(DUK__CONSTP_B(ins), DUK__REGP_C(ins));
		case DUK_OP_GT_RC:
			DUK__GT_BODY(DUK__REGP_B(ins), DUK__CONSTP_C(ins));
		case DUK_OP_GT_CC:
			DUK__GT_BODY(DUK__CONSTP_B(ins), DUK__CONSTP_C(ins));
		case DUK_OP_GE_RR:
			DUK__GE_BODY(DUK__REGP_B(ins), DUK__REGP_C(ins));
		case DUK_OP_GE_CR:
			DUK__GE_BODY(DUK__CONSTP_B(ins), DUK__REGP_C(ins));
		case DUK_OP_GE_RC:
			DUK__GE_BODY(DUK__REGP_B(ins), DUK__CONSTP_C(ins));
		case DUK_OP_GE_CC:
			DUK__GE_BODY(DUK__CONSTP_B(ins), DUK__CONSTP_C(ins));
		case DUK_OP_LT_RR:
			DUK__LT_BODY(DUK__REGP_B(ins), DUK__REGP_C(ins));
		case DUK_OP_LT_CR:
			DUK__LT_BODY(DUK__CONSTP_B(ins), DUK__REGP_C(ins));
		case DUK_OP_LT_RC:
			DUK__LT_BODY(DUK__REGP_B(ins), DUK__CONSTP_C(ins));
		case DUK_OP_LT_CC:
			DUK__LT_BODY(DUK__CONSTP_B(ins), DUK__CONSTP_C(ins));
		case DUK_OP_LE_RR:
			DUK__LE_BODY(DUK__REGP_B(ins), DUK__REGP_C(ins));
		case DUK_OP_LE_CR:
			DUK__LE_BODY(DUK__CONSTP_B(ins), DUK__REGP_C(ins));
		case DUK_OP_LE_RC:
			DUK__LE_BODY(DUK__REGP_B(ins), DUK__CONSTP_C(ins));
		case DUK_OP_LE_CC:
			DUK__LE_BODY(DUK__CONSTP_B(ins), DUK__CONSTP_C(ins));
#endif  /* DUK_USE_EXEC_PREFER_SIZE */

		/* No size optimized variant at present for IF. */
		case DUK_OP_IFTRUE_R: {
			if (duk_js_toboolean(DUK__REGP_BC(ins)) != 0) {
				curr_pc++;
			}
			break;
		}
		case DUK_OP_IFTRUE_C: {
			if (duk_js_toboolean(DUK__CONSTP_BC(ins)) != 0) {
				curr_pc++;
			}
			break;
		}
		case DUK_OP_IFFALSE_R: {
			if (duk_js_toboolean(DUK__REGP_BC(ins)) == 0) {
				curr_pc++;
			}
			break;
		}
		case DUK_OP_IFFALSE_C: {
			if (duk_js_toboolean(DUK__CONSTP_BC(ins)) == 0) {
				curr_pc++;
			}
			break;
		}

#if defined(DUK_USE_EXEC_PREFER_SIZE)
		case DUK_OP_ADD_RR:
		case DUK_OP_ADD_CR:
		case DUK_OP_ADD_RC:
		case DUK_OP_ADD_CC: {
			/* XXX: could leave value on stack top and goto replace_top_a; */
			duk__vm_arith_add(thr, DUK__REGCONSTP_B(ins), DUK__REGCONSTP_C(ins), DUK_DEC_A(ins));
			break;
		}
#else  /* DUK_USE_EXEC_PREFER_SIZE */
		case DUK_OP_ADD_RR: {
			duk__vm_arith_add(thr, DUK__REGP_B(ins), DUK__REGP_C(ins), DUK_DEC_A(ins));
			break;
		}
		case DUK_OP_ADD_CR: {
			duk__vm_arith_add(thr, DUK__CONSTP_B(ins), DUK__REGP_C(ins), DUK_DEC_A(ins));
			break;
		}
		case DUK_OP_ADD_RC: {
			duk__vm_arith_add(thr, DUK__REGP_B(ins), DUK__CONSTP_C(ins), DUK_DEC_A(ins));
			break;
		}
		case DUK_OP_ADD_CC: {
			duk__vm_arith_add(thr, DUK__CONSTP_B(ins), DUK__CONSTP_C(ins), DUK_DEC_A(ins));
			break;
		}
#endif  /* DUK_USE_EXEC_PREFER_SIZE */

#if defined(DUK_USE_EXEC_PREFER_SIZE)
		case DUK_OP_SUB_RR:
		case DUK_OP_SUB_CR:
		case DUK_OP_SUB_RC:
		case DUK_OP_SUB_CC:
		case DUK_OP_MUL_RR:
		case DUK_OP_MUL_CR:
		case DUK_OP_MUL_RC:
		case DUK_OP_MUL_CC:
		case DUK_OP_DIV_RR:
		case DUK_OP_DIV_CR:
		case DUK_OP_DIV_RC:
		case DUK_OP_DIV_CC:
		case DUK_OP_MOD_RR:
		case DUK_OP_MOD_CR:
		case DUK_OP_MOD_RC:
		case DUK_OP_MOD_CC:
#if defined(DUK_USE_ES7_EXP_OPERATOR)
		case DUK_OP_EXP_RR:
		case DUK_OP_EXP_CR:
		case DUK_OP_EXP_RC:
		case DUK_OP_EXP_CC:
#endif  /* DUK_USE_ES7_EXP_OPERATOR */
		{
			/* XXX: could leave value on stack top and goto replace_top_a; */
			duk__vm_arith_binary_op(thr, DUK__REGCONSTP_B(ins), DUK__REGCONSTP_C(ins), DUK_DEC_A(ins), op);
			break;
		}
#else  /* DUK_USE_EXEC_PREFER_SIZE */
		case DUK_OP_SUB_RR: {
			duk__vm_arith_binary_op(thr, DUK__REGP_B(ins), DUK__REGP_C(ins), DUK_DEC_A(ins), DUK_OP_SUB);
			break;
		}
		case DUK_OP_SUB_CR: {
			duk__vm_arith_binary_op(thr, DUK__CONSTP_B(ins), DUK__REGP_C(ins), DUK_DEC_A(ins), DUK_OP_SUB);
			break;
		}
		case DUK_OP_SUB_RC: {
			duk__vm_arith_binary_op(thr, DUK__REGP_B(ins), DUK__CONSTP_C(ins), DUK_DEC_A(ins), DUK_OP_SUB);
			break;
		}
		case DUK_OP_SUB_CC: {
			duk__vm_arith_binary_op(thr, DUK__CONSTP_B(ins), DUK__CONSTP_C(ins), DUK_DEC_A(ins), DUK_OP_SUB);
			break;
		}
		case DUK_OP_MUL_RR: {
			duk__vm_arith_binary_op(thr, DUK__REGP_B(ins), DUK__REGP_C(ins), DUK_DEC_A(ins), DUK_OP_MUL);
			break;
		}
		case DUK_OP_MUL_CR: {
			duk__vm_arith_binary_op(thr, DUK__CONSTP_B(ins), DUK__REGP_C(ins), DUK_DEC_A(ins), DUK_OP_MUL);
			break;
		}
		case DUK_OP_MUL_RC: {
			duk__vm_arith_binary_op(thr, DUK__REGP_B(ins), DUK__CONSTP_C(ins), DUK_DEC_A(ins), DUK_OP_MUL);
			break;
		}
		case DUK_OP_MUL_CC: {
			duk__vm_arith_binary_op(thr, DUK__CONSTP_B(ins), DUK__CONSTP_C(ins), DUK_DEC_A(ins), DUK_OP_MUL);
			break;
		}
		case DUK_OP_DIV_RR: {
			duk__vm_arith_binary_op(thr, DUK__REGP_B(ins), DUK__REGP_C(ins), DUK_DEC_A(ins), DUK_OP_DIV);
			break;
		}
		case DUK_OP_DIV_CR: {
			duk__vm_arith_binary_op(thr, DUK__CONSTP_B(ins), DUK__REGP_C(ins), DUK_DEC_A(ins), DUK_OP_DIV);
			break;
		}
		case DUK_OP_DIV_RC: {
			duk__vm_arith_binary_op(thr, DUK__REGP_B(ins), DUK__CONSTP_C(ins), DUK_DEC_A(ins), DUK_OP_DIV);
			break;
		}
		case DUK_OP_DIV_CC: {
			duk__vm_arith_binary_op(thr, DUK__CONSTP_B(ins), DUK__CONSTP_C(ins), DUK_DEC_A(ins), DUK_OP_DIV);
			break;
		}
		case DUK_OP_MOD_RR: {
			duk__vm_arith_binary_op(thr, DUK__REGP_B(ins), DUK__REGP_C(ins), DUK_DEC_A(ins), DUK_OP_MOD);
			break;
		}
		case DUK_OP_MOD_CR: {
			duk__vm_arith_binary_op(thr, DUK__CONSTP_B(ins), DUK__REGP_C(ins), DUK_DEC_A(ins), DUK_OP_MOD);
			break;
		}
		case DUK_OP_MOD_RC: {
			duk__vm_arith_binary_op(thr, DUK__REGP_B(ins), DUK__CONSTP_C(ins), DUK_DEC_A(ins), DUK_OP_MOD);
			break;
		}
		case DUK_OP_MOD_CC: {
			duk__vm_arith_binary_op(thr, DUK__CONSTP_B(ins), DUK__CONSTP_C(ins), DUK_DEC_A(ins), DUK_OP_MOD);
			break;
		}
#if defined(DUK_USE_ES7_EXP_OPERATOR)
		case DUK_OP_EXP_RR: {
			duk__vm_arith_binary_op(thr, DUK__REGP_B(ins), DUK__REGP_C(ins), DUK_DEC_A(ins), DUK_OP_EXP);
			break;
		}
		case DUK_OP_EXP_CR: {
			duk__vm_arith_binary_op(thr, DUK__CONSTP_B(ins), DUK__REGP_C(ins), DUK_DEC_A(ins), DUK_OP_EXP);
			break;
		}
		case DUK_OP_EXP_RC: {
			duk__vm_arith_binary_op(thr, DUK__REGP_B(ins), DUK__CONSTP_C(ins), DUK_DEC_A(ins), DUK_OP_EXP);
			break;
		}
		case DUK_OP_EXP_CC: {
			duk__vm_arith_binary_op(thr, DUK__CONSTP_B(ins), DUK__CONSTP_C(ins), DUK_DEC_A(ins), DUK_OP_EXP);
			break;
		}
#endif  /* DUK_USE_ES7_EXP_OPERATOR */
#endif  /* DUK_USE_EXEC_PREFER_SIZE */

#if defined(DUK_USE_EXEC_PREFER_SIZE)
		case DUK_OP_BAND_RR:
		case DUK_OP_BAND_CR:
		case DUK_OP_BAND_RC:
		case DUK_OP_BAND_CC:
		case DUK_OP_BOR_RR:
		case DUK_OP_BOR_CR:
		case DUK_OP_BOR_RC:
		case DUK_OP_BOR_CC:
		case DUK_OP_BXOR_RR:
		case DUK_OP_BXOR_CR:
		case DUK_OP_BXOR_RC:
		case DUK_OP_BXOR_CC:
		case DUK_OP_BASL_RR:
		case DUK_OP_BASL_CR:
		case DUK_OP_BASL_RC:
		case DUK_OP_BASL_CC:
		case DUK_OP_BLSR_RR:
		case DUK_OP_BLSR_CR:
		case DUK_OP_BLSR_RC:
		case DUK_OP_BLSR_CC:
		case DUK_OP_BASR_RR:
		case DUK_OP_BASR_CR:
		case DUK_OP_BASR_RC:
		case DUK_OP_BASR_CC: {
			/* XXX: could leave value on stack top and goto replace_top_a; */
			duk__vm_bitwise_binary_op(thr, DUK__REGCONSTP_B(ins), DUK__REGCONSTP_C(ins), DUK_DEC_A(ins), op);
			break;
		}
#else  /* DUK_USE_EXEC_PREFER_SIZE */
		case DUK_OP_BAND_RR: {
			duk__vm_bitwise_binary_op(thr, DUK__REGP_B(ins), DUK__REGP_C(ins), DUK_DEC_A(ins), DUK_OP_BAND);
			break;
		}
		case DUK_OP_BAND_CR: {
			duk__vm_bitwise_binary_op(thr, DUK__CONSTP_B(ins), DUK__REGP_C(ins), DUK_DEC_A(ins), DUK_OP_BAND);
			break;
		}
		case DUK_OP_BAND_RC: {
			duk__vm_bitwise_binary_op(thr, DUK__REGP_B(ins), DUK__CONSTP_C(ins), DUK_DEC_A(ins), DUK_OP_BAND);
			break;
		}
		case DUK_OP_BAND_CC: {
			duk__vm_bitwise_binary_op(thr, DUK__CONSTP_B(ins), DUK__CONSTP_C(ins), DUK_DEC_A(ins), DUK_OP_BAND);
			break;
		}
		case DUK_OP_BOR_RR: {
			duk__vm_bitwise_binary_op(thr, DUK__REGP_B(ins), DUK__REGP_C(ins), DUK_DEC_A(ins), DUK_OP_BOR);
			break;
		}
		case DUK_OP_BOR_CR: {
			duk__vm_bitwise_binary_op(thr, DUK__CONSTP_B(ins), DUK__REGP_C(ins), DUK_DEC_A(ins), DUK_OP_BOR);
			break;
		}
		case DUK_OP_BOR_RC: {
			duk__vm_bitwise_binary_op(thr, DUK__REGP_B(ins), DUK__CONSTP_C(ins), DUK_DEC_A(ins), DUK_OP_BOR);
			break;
		}
		case DUK_OP_BOR_CC: {
			duk__vm_bitwise_binary_op(thr, DUK__CONSTP_B(ins), DUK__CONSTP_C(ins), DUK_DEC_A(ins), DUK_OP_BOR);
			break;
		}
		case DUK_OP_BXOR_RR: {
			duk__vm_bitwise_binary_op(thr, DUK__REGP_B(ins), DUK__REGP_C(ins), DUK_DEC_A(ins), DUK_OP_BXOR);
			break;
		}
		case DUK_OP_BXOR_CR: {
			duk__vm_bitwise_binary_op(thr, DUK__CONSTP_B(ins), DUK__REGP_C(ins), DUK_DEC_A(ins), DUK_OP_BXOR);
			break;
		}
		case DUK_OP_BXOR_RC: {
			duk__vm_bitwise_binary_op(thr, DUK__REGP_B(ins), DUK__CONSTP_C(ins), DUK_DEC_A(ins), DUK_OP_BXOR);
			break;
		}
		case DUK_OP_BXOR_CC: {
			duk__vm_bitwise_binary_op(thr, DUK__CONSTP_B(ins), DUK__CONSTP_C(ins), DUK_DEC_A(ins), DUK_OP_BXOR);
			break;
		}
		case DUK_OP_BASL_RR: {
			duk__vm_bitwise_binary_op(thr, DUK__REGP_B(ins), DUK__REGP_C(ins), DUK_DEC_A(ins), DUK_OP_BASL);
			break;
		}
		case DUK_OP_BASL_CR: {
			duk__vm_bitwise_binary_op(thr, DUK__CONSTP_B(ins), DUK__REGP_C(ins), DUK_DEC_A(ins), DUK_OP_BASL);
			break;
		}
		case DUK_OP_BASL_RC: {
			duk__vm_bitwise_binary_op(thr, DUK__REGP_B(ins), DUK__CONSTP_C(ins), DUK_DEC_A(ins), DUK_OP_BASL);
			break;
		}
		case DUK_OP_BASL_CC: {
			duk__vm_bitwise_binary_op(thr, DUK__CONSTP_B(ins), DUK__CONSTP_C(ins), DUK_DEC_A(ins), DUK_OP_BASL);
			break;
		}
		case DUK_OP_BLSR_RR: {
			duk__vm_bitwise_binary_op(thr, DUK__REGP_B(ins), DUK__REGP_C(ins), DUK_DEC_A(ins), DUK_OP_BLSR);
			break;
		}
		case DUK_OP_BLSR_CR: {
			duk__vm_bitwise_binary_op(thr, DUK__CONSTP_B(ins), DUK__REGP_C(ins), DUK_DEC_A(ins), DUK_OP_BLSR);
			break;
		}
		case DUK_OP_BLSR_RC: {
			duk__vm_bitwise_binary_op(thr, DUK__REGP_B(ins), DUK__CONSTP_C(ins), DUK_DEC_A(ins), DUK_OP_BLSR);
			break;
		}
		case DUK_OP_BLSR_CC: {
			duk__vm_bitwise_binary_op(thr, DUK__CONSTP_B(ins), DUK__CONSTP_C(ins), DUK_DEC_A(ins), DUK_OP_BLSR);
			break;
		}
		case DUK_OP_BASR_RR: {
			duk__vm_bitwise_binary_op(thr, DUK__REGP_B(ins), DUK__REGP_C(ins), DUK_DEC_A(ins), DUK_OP_BASR);
			break;
		}
		case DUK_OP_BASR_CR: {
			duk__vm_bitwise_binary_op(thr, DUK__CONSTP_B(ins), DUK__REGP_C(ins), DUK_DEC_A(ins), DUK_OP_BASR);
			break;
		}
		case DUK_OP_BASR_RC: {
			duk__vm_bitwise_binary_op(thr, DUK__REGP_B(ins), DUK__CONSTP_C(ins), DUK_DEC_A(ins), DUK_OP_BASR);
			break;
		}
		case DUK_OP_BASR_CC: {
			duk__vm_bitwise_binary_op(thr, DUK__CONSTP_B(ins), DUK__CONSTP_C(ins), DUK_DEC_A(ins), DUK_OP_BASR);
			break;
		}
#endif  /* DUK_USE_EXEC_PREFER_SIZE */

		/* For INSTOF and IN, B is always a register. */
#define DUK__INSTOF_BODY(barg,carg) { \
		duk_bool_t tmp; \
		tmp = duk_js_instanceof(thr, (barg), (carg)); \
		DUK_ASSERT(tmp == 0 || tmp == 1); \
		DUK__REPLACE_BOOL_A_BREAK(tmp); \
	}
#define DUK__IN_BODY(barg,carg) { \
		duk_bool_t tmp; \
		tmp = duk_js_in(thr, (barg), (carg)); \
		DUK_ASSERT(tmp == 0 || tmp == 1); \
		DUK__REPLACE_BOOL_A_BREAK(tmp); \
	}
#if defined(DUK_USE_EXEC_PREFER_SIZE)
		case DUK_OP_INSTOF_RR:
		case DUK_OP_INSTOF_CR:
		case DUK_OP_INSTOF_RC:
		case DUK_OP_INSTOF_CC:
			DUK__INSTOF_BODY(DUK__REGCONSTP_B(ins), DUK__REGCONSTP_C(ins));
		case DUK_OP_IN_RR:
		case DUK_OP_IN_CR:
		case DUK_OP_IN_RC:
		case DUK_OP_IN_CC:
			DUK__IN_BODY(DUK__REGCONSTP_B(ins), DUK__REGCONSTP_C(ins));
#else  /* DUK_USE_EXEC_PREFER_SIZE */
		case DUK_OP_INSTOF_RR:
			DUK__INSTOF_BODY(DUK__REGP_B(ins), DUK__REGP_C(ins));
		case DUK_OP_INSTOF_CR:
			DUK__INSTOF_BODY(DUK__CONSTP_B(ins), DUK__REGP_C(ins));
		case DUK_OP_INSTOF_RC:
			DUK__INSTOF_BODY(DUK__REGP_B(ins), DUK__CONSTP_C(ins));
		case DUK_OP_INSTOF_CC:
			DUK__INSTOF_BODY(DUK__CONSTP_B(ins), DUK__CONSTP_C(ins));
		case DUK_OP_IN_RR:
			DUK__IN_BODY(DUK__REGP_B(ins), DUK__REGP_C(ins));
		case DUK_OP_IN_CR:
			DUK__IN_BODY(DUK__CONSTP_B(ins), DUK__REGP_C(ins));
		case DUK_OP_IN_RC:
			DUK__IN_BODY(DUK__REGP_B(ins), DUK__CONSTP_C(ins));
		case DUK_OP_IN_CC:
			DUK__IN_BODY(DUK__CONSTP_B(ins), DUK__CONSTP_C(ins));
#endif  /* DUK_USE_EXEC_PREFER_SIZE */

		/* Pre/post inc/dec for register variables, important for loops. */
#if defined(DUK_USE_EXEC_PREFER_SIZE)
		case DUK_OP_PREINCR:
		case DUK_OP_PREDECR:
		case DUK_OP_POSTINCR:
		case DUK_OP_POSTDECR: {
			duk__prepost_incdec_reg_helper(thr, DUK__REGP_A(ins), DUK__REGP_BC(ins), op);
			break;
		}
		case DUK_OP_PREINCV:
		case DUK_OP_PREDECV:
		case DUK_OP_POSTINCV:
		case DUK_OP_POSTDECV: {
			duk__prepost_incdec_var_helper(thr, DUK_DEC_A(ins), DUK__CONSTP_BC(ins), op, DUK__STRICT());
			break;
		}
#else  /* DUK_USE_EXEC_PREFER_SIZE */
		case DUK_OP_PREINCR: {
			duk__prepost_incdec_reg_helper(thr, DUK__REGP_A(ins), DUK__REGP_BC(ins), DUK_OP_PREINCR);
			break;
		}
		case DUK_OP_PREDECR: {
			duk__prepost_incdec_reg_helper(thr, DUK__REGP_A(ins), DUK__REGP_BC(ins), DUK_OP_PREDECR);
			break;
		}
		case DUK_OP_POSTINCR: {
			duk__prepost_incdec_reg_helper(thr, DUK__REGP_A(ins), DUK__REGP_BC(ins), DUK_OP_POSTINCR);
			break;
		}
		case DUK_OP_POSTDECR: {
			duk__prepost_incdec_reg_helper(thr, DUK__REGP_A(ins), DUK__REGP_BC(ins), DUK_OP_POSTDECR);
			break;
		}
		case DUK_OP_PREINCV: {
			duk__prepost_incdec_var_helper(thr, DUK_DEC_A(ins), DUK__CONSTP_BC(ins), DUK_OP_PREINCV, DUK__STRICT());
			break;
		}
		case DUK_OP_PREDECV: {
			duk__prepost_incdec_var_helper(thr, DUK_DEC_A(ins), DUK__CONSTP_BC(ins), DUK_OP_PREDECV, DUK__STRICT());
			break;
		}
		case DUK_OP_POSTINCV: {
			duk__prepost_incdec_var_helper(thr, DUK_DEC_A(ins), DUK__CONSTP_BC(ins), DUK_OP_POSTINCV, DUK__STRICT());
			break;
		}
		case DUK_OP_POSTDECV: {
			duk__prepost_incdec_var_helper(thr, DUK_DEC_A(ins), DUK__CONSTP_BC(ins), DUK_OP_POSTDECV, DUK__STRICT());
			break;
		}
#endif  /* DUK_USE_EXEC_PREFER_SIZE */

		/* XXX: Move to separate helper, optimize for perf/size separately. */
		/* Preinc/predec for object properties. */
		case DUK_OP_PREINCP_RR:
		case DUK_OP_PREINCP_CR:
		case DUK_OP_PREINCP_RC:
		case DUK_OP_PREINCP_CC:
		case DUK_OP_PREDECP_RR:
		case DUK_OP_PREDECP_CR:
		case DUK_OP_PREDECP_RC:
		case DUK_OP_PREDECP_CC:
		case DUK_OP_POSTINCP_RR:
		case DUK_OP_POSTINCP_CR:
		case DUK_OP_POSTINCP_RC:
		case DUK_OP_POSTINCP_CC:
		case DUK_OP_POSTDECP_RR:
		case DUK_OP_POSTDECP_CR:
		case DUK_OP_POSTDECP_RC:
		case DUK_OP_POSTDECP_CC: {
			duk_tval *tv_obj;
			duk_tval *tv_key;
			duk_tval *tv_val;
			duk_bool_t rc;
			duk_double_t x, y, z;
#if !defined(DUK_USE_EXEC_PREFER_SIZE)
			duk_tval *tv_dst;
#endif  /* DUK_USE_EXEC_PREFER_SIZE */

			/* A -> target reg
			 * B -> object reg/const (may be const e.g. in "'foo'[1]")
			 * C -> key reg/const
			 */

			/* Opcode bits 0-1 are used to distinguish reg/const variants.
			 * Opcode bits 2-3 are used to distinguish inc/dec variants:
			 * Bit 2 = inc(0)/dec(1), bit 3 = pre(0)/post(1).
			 */
			DUK_ASSERT((DUK_OP_PREINCP_RR & 0x0c) == 0x00);
			DUK_ASSERT((DUK_OP_PREDECP_RR & 0x0c) == 0x04);
			DUK_ASSERT((DUK_OP_POSTINCP_RR & 0x0c) == 0x08);
			DUK_ASSERT((DUK_OP_POSTDECP_RR & 0x0c) == 0x0c);

			tv_obj = DUK__REGCONSTP_B(ins);
			tv_key = DUK__REGCONSTP_C(ins);
			rc = duk_hobject_getprop(thr, tv_obj, tv_key);  /* -> [val] */
			DUK_UNREF(rc);  /* ignore */
			tv_obj = NULL;  /* invalidated */
			tv_key = NULL;  /* invalidated */

			/* XXX: Fastint fast path would be useful here.  Also fastints
			 * now lose their fastint status in current handling which is
			 * not intuitive.
			 */

			x = duk_to_number_m1(thr);
			duk_pop_unsafe(thr);
			if (ins & DUK_BC_INCDECP_FLAG_DEC) {
				y = x - 1.0;
			} else {
				y = x + 1.0;
			}

			duk_push_number(thr, y);
			tv_val = DUK_GET_TVAL_NEGIDX(thr, -1);
			DUK_ASSERT(tv_val != NULL);
			tv_obj = DUK__REGCONSTP_B(ins);
			tv_key = DUK__REGCONSTP_C(ins);
			rc = duk_hobject_putprop(thr, tv_obj, tv_key, tv_val, DUK__STRICT());
			DUK_UNREF(rc);  /* ignore */
			tv_obj = NULL;  /* invalidated */
			tv_key = NULL;  /* invalidated */
			duk_pop_unsafe(thr);

			z = (ins & DUK_BC_INCDECP_FLAG_POST) ? x : y;
#if defined(DUK_USE_EXEC_PREFER_SIZE)
			duk_push_number(thr, z);
			DUK__REPLACE_TOP_A_BREAK();
#else
			tv_dst = DUK__REGP_A(ins);
			DUK_TVAL_SET_NUMBER_UPDREF(thr, tv_dst, z);
			break;
#endif
		}

		/* XXX: GETPROP where object is 'this', GETPROPT?
		 * Occurs relatively often in object oriented code.
		 */

#define DUK__GETPROP_BODY(barg,carg) { \
		/* A -> target reg \
		 * B -> object reg/const (may be const e.g. in "'foo'[1]") \
		 * C -> key reg/const \
		 */ \
		(void) duk_hobject_getprop(thr, (barg), (carg)); \
		DUK__REPLACE_TOP_A_BREAK(); \
	}
#define DUK__GETPROPC_BODY(barg,carg) { \
		/* Same as GETPROP but callability check for property-based calls. */ \
		duk_tval *tv__targ; \
		(void) duk_hobject_getprop(thr, (barg), (carg)); \
		DUK_GC_TORTURE(thr->heap); \
		tv__targ = DUK_GET_TVAL_NEGIDX(thr, -1); \
		if (DUK_UNLIKELY(!duk_is_callable_tval(thr, tv__targ))) { \
			/* Here we intentionally re-evaluate the macro \
			 * arguments to deal with potentially changed \
			 * valstack base pointer! \
			 */ \
			duk_call_setup_propcall_error(thr, (barg), (carg)); \
		} \
		DUK__REPLACE_TOP_A_BREAK(); \
	}
#define DUK__PUTPROP_BODY(aarg,barg,carg) { \
		/* A -> object reg \
		 * B -> key reg/const \
		 * C -> value reg/const \
		 * \
		 * Note: intentional difference to register arrangement \
		 * of e.g. GETPROP; 'A' must contain a register-only value. \
		 */ \
		(void) duk_hobject_putprop(thr, (aarg), (barg), (carg), DUK__STRICT()); \
		break; \
	}
#define DUK__DELPROP_BODY(barg,carg) { \
		/* A -> result reg \
		 * B -> object reg \
		 * C -> key reg/const \
		 */ \
		duk_bool_t rc; \
		rc = duk_hobject_delprop(thr, (barg), (carg), DUK__STRICT()); \
		DUK_ASSERT(rc == 0 || rc == 1); \
		DUK__REPLACE_BOOL_A_BREAK(rc); \
	}
#if defined(DUK_USE_EXEC_PREFER_SIZE)
		case DUK_OP_GETPROP_RR:
		case DUK_OP_GETPROP_CR:
		case DUK_OP_GETPROP_RC:
		case DUK_OP_GETPROP_CC:
			DUK__GETPROP_BODY(DUK__REGCONSTP_B(ins), DUK__REGCONSTP_C(ins));
#if defined(DUK_USE_VERBOSE_ERRORS)
		case DUK_OP_GETPROPC_RR:
		case DUK_OP_GETPROPC_CR:
		case DUK_OP_GETPROPC_RC:
		case DUK_OP_GETPROPC_CC:
			DUK__GETPROPC_BODY(DUK__REGCONSTP_B(ins), DUK__REGCONSTP_C(ins));
#endif
		case DUK_OP_PUTPROP_RR:
		case DUK_OP_PUTPROP_CR:
		case DUK_OP_PUTPROP_RC:
		case DUK_OP_PUTPROP_CC:
			DUK__PUTPROP_BODY(DUK__REGP_A(ins), DUK__REGCONSTP_B(ins), DUK__REGCONSTP_C(ins));
		case DUK_OP_DELPROP_RR:
		case DUK_OP_DELPROP_RC:  /* B is always reg */
			DUK__DELPROP_BODY(DUK__REGP_B(ins), DUK__REGCONSTP_C(ins));
#else  /* DUK_USE_EXEC_PREFER_SIZE */
		case DUK_OP_GETPROP_RR:
			DUK__GETPROP_BODY(DUK__REGP_B(ins), DUK__REGP_C(ins));
		case DUK_OP_GETPROP_CR:
			DUK__GETPROP_BODY(DUK__CONSTP_B(ins), DUK__REGP_C(ins));
		case DUK_OP_GETPROP_RC:
			DUK__GETPROP_BODY(DUK__REGP_B(ins), DUK__CONSTP_C(ins));
		case DUK_OP_GETPROP_CC:
			DUK__GETPROP_BODY(DUK__CONSTP_B(ins), DUK__CONSTP_C(ins));
#if defined(DUK_USE_VERBOSE_ERRORS)
		case DUK_OP_GETPROPC_RR:
			DUK__GETPROPC_BODY(DUK__REGP_B(ins), DUK__REGP_C(ins));
		case DUK_OP_GETPROPC_CR:
			DUK__GETPROPC_BODY(DUK__CONSTP_B(ins), DUK__REGP_C(ins));
		case DUK_OP_GETPROPC_RC:
			DUK__GETPROPC_BODY(DUK__REGP_B(ins), DUK__CONSTP_C(ins));
		case DUK_OP_GETPROPC_CC:
			DUK__GETPROPC_BODY(DUK__CONSTP_B(ins), DUK__CONSTP_C(ins));
#endif
		case DUK_OP_PUTPROP_RR:
			DUK__PUTPROP_BODY(DUK__REGP_A(ins), DUK__REGP_B(ins), DUK__REGP_C(ins));
		case DUK_OP_PUTPROP_CR:
			DUK__PUTPROP_BODY(DUK__REGP_A(ins), DUK__CONSTP_B(ins), DUK__REGP_C(ins));
		case DUK_OP_PUTPROP_RC:
			DUK__PUTPROP_BODY(DUK__REGP_A(ins), DUK__REGP_B(ins), DUK__CONSTP_C(ins));
		case DUK_OP_PUTPROP_CC:
			DUK__PUTPROP_BODY(DUK__REGP_A(ins), DUK__CONSTP_B(ins), DUK__CONSTP_C(ins));
		case DUK_OP_DELPROP_RR:  /* B is always reg */
			DUK__DELPROP_BODY(DUK__REGP_B(ins), DUK__REGP_C(ins));
		case DUK_OP_DELPROP_RC:
			DUK__DELPROP_BODY(DUK__REGP_B(ins), DUK__CONSTP_C(ins));
#endif  /* DUK_USE_EXEC_PREFER_SIZE */

		/* No fast path for DECLVAR now, it's quite a rare instruction. */
		case DUK_OP_DECLVAR_RR:
		case DUK_OP_DECLVAR_CR:
		case DUK_OP_DECLVAR_RC:
		case DUK_OP_DECLVAR_CC: {
			duk_activation *act;
			duk_small_uint_fast_t a = DUK_DEC_A(ins);
			duk_tval *tv1;
			duk_hstring *name;
			duk_small_uint_t prop_flags;
			duk_bool_t is_func_decl;

			tv1 = DUK__REGCONSTP_B(ins);
			DUK_ASSERT(DUK_TVAL_IS_STRING(tv1));
			name = DUK_TVAL_GET_STRING(tv1);
			DUK_ASSERT(name != NULL);

			is_func_decl = ((a & DUK_BC_DECLVAR_FLAG_FUNC_DECL) != 0);

			/* XXX: declvar takes an duk_tval pointer, which is awkward and
			 * should be reworked.
			 */

			/* Compiler is responsible for selecting property flags (configurability,
			 * writability, etc).
			 */
			prop_flags = a & DUK_PROPDESC_FLAGS_MASK;

			if (is_func_decl) {
				duk_push_tval(thr, DUK__REGCONSTP_C(ins));
			} else {
				DUK_ASSERT(DUK_TVAL_IS_UNDEFINED(thr->valstack_top));  /* valstack policy */
				thr->valstack_top++;
			}
			tv1 = DUK_GET_TVAL_NEGIDX(thr, -1);

			act = thr->callstack_curr;
			if (duk_js_declvar_activation(thr, act, name, tv1, prop_flags, is_func_decl)) {
				if (is_func_decl) {
					/* Already declared, update value. */
					tv1 = DUK_GET_TVAL_NEGIDX(thr, -1);
					duk_js_putvar_activation(thr, act, name, tv1, DUK__STRICT());
				} else {
					/* Already declared but no initializer value
					 * (e.g. 'var xyz;'), no-op.
					 */
				}
			}

			duk_pop_unsafe(thr);
			break;
		}

#if defined(DUK_USE_REGEXP_SUPPORT)
		/* The compiler should never emit DUK_OP_REGEXP if there is no
		 * regexp support.
		 */
		case DUK_OP_REGEXP_RR:
		case DUK_OP_REGEXP_CR:
		case DUK_OP_REGEXP_RC:
		case DUK_OP_REGEXP_CC: {
			/* A -> target register
			 * B -> bytecode (also contains flags)
			 * C -> escaped source
			 */

			duk_push_tval(thr, DUK__REGCONSTP_C(ins));
			duk_push_tval(thr, DUK__REGCONSTP_B(ins));  /* -> [ ... escaped_source bytecode ] */
			duk_regexp_create_instance(thr);   /* -> [ ... regexp_instance ] */
			DUK__REPLACE_TOP_A_BREAK();
		}
#endif  /* DUK_USE_REGEXP_SUPPORT */

		/* XXX: 'c' is unused, use whole BC, etc. */
		case DUK_OP_CSVAR_RR:
		case DUK_OP_CSVAR_CR:
		case DUK_OP_CSVAR_RC:
		case DUK_OP_CSVAR_CC: {
			/* The speciality of calling through a variable binding is that the
			 * 'this' value may be provided by the variable lookup: E5 Section 6.b.i.
			 *
			 * The only (standard) case where the 'this' binding is non-null is when
			 *   (1) the variable is found in an object environment record, and
			 *   (2) that object environment record is a 'with' block.
			 */

			duk_activation *act;
			duk_uint_fast_t idx;
			duk_tval *tv1;
			duk_hstring *name;

			/* A -> target registers (A, A + 1) for call setup
			 * B -> identifier name, usually constant but can be a register due to shuffling
			 */

			tv1 = DUK__REGCONSTP_B(ins);
			DUK_ASSERT(DUK_TVAL_IS_STRING(tv1));
			name = DUK_TVAL_GET_STRING(tv1);
			DUK_ASSERT(name != NULL);
			act = thr->callstack_curr;
			(void) duk_js_getvar_activation(thr, act, name, 1 /*throw*/);  /* -> [... val this] */

			idx = (duk_uint_fast_t) DUK_DEC_A(ins);

			/* Could add direct value stack handling. */
			duk_replace(thr, (duk_idx_t) (idx + 1));  /* 'this' binding */
			duk_replace(thr, (duk_idx_t) idx);        /* variable value (function, we hope, not checked here) */
			break;
		}

		case DUK_OP_CLOSURE: {
			duk_activation *act;
			duk_hcompfunc *fun_act;
			duk_small_uint_fast_t bc = DUK_DEC_BC(ins);
			duk_hobject *fun_temp;

			/* A -> target reg
			 * BC -> inner function index
			 */

			DUK_DDD(DUK_DDDPRINT("CLOSURE to target register %ld, fnum %ld (count %ld)",
			                     (long) DUK_DEC_A(ins), (long) DUK_DEC_BC(ins), (long) DUK_HCOMPFUNC_GET_FUNCS_COUNT(thr->heap, DUK__FUN())));

			DUK_ASSERT_DISABLE(bc >= 0); /* unsigned */
			DUK_ASSERT((duk_uint_t) bc < (duk_uint_t) DUK_HCOMPFUNC_GET_FUNCS_COUNT(thr->heap, DUK__FUN()));

			act = thr->callstack_curr;
			fun_act = (duk_hcompfunc *) DUK_ACT_GET_FUNC(act);
			fun_temp = DUK_HCOMPFUNC_GET_FUNCS_BASE(thr->heap, fun_act)[bc];
			DUK_ASSERT(fun_temp != NULL);
			DUK_ASSERT(DUK_HOBJECT_IS_COMPFUNC(fun_temp));

			DUK_DDD(DUK_DDDPRINT("CLOSURE: function template is: %p -> %!O",
			                     (void *) fun_temp, (duk_heaphdr *) fun_temp));

			if (act->lex_env == NULL) {
				DUK_ASSERT(act->var_env == NULL);
				duk_js_init_activation_environment_records_delayed(thr, act);
				act = thr->callstack_curr;
			}
			DUK_ASSERT(act->lex_env != NULL);
			DUK_ASSERT(act->var_env != NULL);

			/* functions always have a NEWENV flag, i.e. they get a
			 * new variable declaration environment, so only lex_env
			 * matters here.
			 */
			duk_js_push_closure(thr,
			                    (duk_hcompfunc *) fun_temp,
			                    act->var_env,
			                    act->lex_env,
			                    1 /*add_auto_proto*/);
			DUK__REPLACE_TOP_A_BREAK();
		}

		case DUK_OP_GETVAR: {
			duk_activation *act;
			duk_tval *tv1;
			duk_hstring *name;

			tv1 = DUK__CONSTP_BC(ins);
			DUK_ASSERT(DUK_TVAL_IS_STRING(tv1));
			name = DUK_TVAL_GET_STRING(tv1);
			DUK_ASSERT(name != NULL);
			act = thr->callstack_curr;
			DUK_ASSERT(act != NULL);
			(void) duk_js_getvar_activation(thr, act, name, 1 /*throw*/);  /* -> [... val this] */
			duk_pop_unsafe(thr);  /* 'this' binding is not needed here */
			DUK__REPLACE_TOP_A_BREAK();
		}

		case DUK_OP_PUTVAR: {
			duk_activation *act;
			duk_tval *tv1;
			duk_hstring *name;

			tv1 = DUK__CONSTP_BC(ins);
			DUK_ASSERT(DUK_TVAL_IS_STRING(tv1));
			name = DUK_TVAL_GET_STRING(tv1);
			DUK_ASSERT(name != NULL);

			/* XXX: putvar takes a duk_tval pointer, which is awkward and
			 * should be reworked.
			 */

			tv1 = DUK__REGP_A(ins);  /* val */
			act = thr->callstack_curr;
			duk_js_putvar_activation(thr, act, name, tv1, DUK__STRICT());
			break;
		}

		case DUK_OP_DELVAR: {
			duk_activation *act;
			duk_tval *tv1;
			duk_hstring *name;
			duk_bool_t rc;

			tv1 = DUK__CONSTP_BC(ins);
			DUK_ASSERT(DUK_TVAL_IS_STRING(tv1));
			name = DUK_TVAL_GET_STRING(tv1);
			DUK_ASSERT(name != NULL);
			act = thr->callstack_curr;
			rc = duk_js_delvar_activation(thr, act, name);
			DUK__REPLACE_BOOL_A_BREAK(rc);
		}

		case DUK_OP_JUMP: {
			/* Note: without explicit cast to signed, MSVC will
			 * apparently generate a large positive jump when the
			 * bias-corrected value would normally be negative.
			 */
			curr_pc += (duk_int_fast_t) DUK_DEC_ABC(ins) - (duk_int_fast_t) DUK_BC_JUMP_BIAS;
			break;
		}

#define DUK__RETURN_SHARED() do { \
		duk_small_uint_t ret_result; \
		/* duk__handle_return() is guaranteed never to throw, except \
		 * for potential out-of-memory situations which will then \
		 * propagate out of the executor longjmp handler. \
		 */ \
		DUK_ASSERT(thr->ptr_curr_pc == NULL); \
		ret_result = duk__handle_return(thr, entry_act); \
		if (ret_result == DUK__RETHAND_RESTART) { \
			goto restart_execution; \
		} \
		DUK_ASSERT(ret_result == DUK__RETHAND_FINISHED); \
		return; \
	} while (0)
#if defined(DUK_USE_EXEC_PREFER_SIZE)
		case DUK_OP_RETREG:
		case DUK_OP_RETCONST:
		case DUK_OP_RETCONSTN:
		case DUK_OP_RETUNDEF: {
			 /* BC -> return value reg/const */

			DUK__SYNC_AND_NULL_CURR_PC();

			if (op == DUK_OP_RETREG) {
				duk_push_tval(thr, DUK__REGP_BC(ins));
			} else if (op == DUK_OP_RETUNDEF) {
				DUK_ASSERT(DUK_TVAL_IS_UNDEFINED(thr->valstack_top));  /* valstack policy */
				thr->valstack_top++;
			} else {
				DUK_ASSERT(op == DUK_OP_RETCONST || op == DUK_OP_RETCONSTN);
				duk_push_tval(thr, DUK__CONSTP_BC(ins));
			}

			DUK__RETURN_SHARED();
		}
#else  /* DUK_USE_EXEC_PREFER_SIZE */
		case DUK_OP_RETREG: {
			duk_tval *tv;

			DUK__SYNC_AND_NULL_CURR_PC();
			tv = DUK__REGP_BC(ins);
			DUK_TVAL_SET_TVAL(thr->valstack_top, tv);
			DUK_TVAL_INCREF(thr, tv);
			thr->valstack_top++;
			DUK__RETURN_SHARED();
		}
		/* This will be unused without refcounting. */
		case DUK_OP_RETCONST: {
			duk_tval *tv;

			DUK__SYNC_AND_NULL_CURR_PC();
			tv = DUK__CONSTP_BC(ins);
			DUK_TVAL_SET_TVAL(thr->valstack_top, tv);
			DUK_TVAL_INCREF(thr, tv);
			thr->valstack_top++;
			DUK__RETURN_SHARED();
		}
		case DUK_OP_RETCONSTN: {
			duk_tval *tv;

			DUK__SYNC_AND_NULL_CURR_PC();
			tv = DUK__CONSTP_BC(ins);
			DUK_TVAL_SET_TVAL(thr->valstack_top, tv);
#if defined(DUK_USE_REFERENCE_COUNTING)
			/* Without refcounting only RETCONSTN is used. */
			DUK_ASSERT(!DUK_TVAL_IS_HEAP_ALLOCATED(tv));  /* no INCREF for this constant */
#endif
			thr->valstack_top++;
			DUK__RETURN_SHARED();
		}
		case DUK_OP_RETUNDEF: {
			DUK__SYNC_AND_NULL_CURR_PC();
			thr->valstack_top++;  /* value at valstack top is already undefined by valstack policy */
			DUK_ASSERT(DUK_TVAL_IS_UNDEFINED(thr->valstack_top));
			DUK__RETURN_SHARED();
		}
#endif  /* DUK_USE_EXEC_PREFER_SIZE */

		case DUK_OP_LABEL: {
			duk_activation *act;
			duk_catcher *cat;
			duk_small_uint_fast_t bc = DUK_DEC_BC(ins);

			/* Allocate catcher and populate it (must be atomic). */

			cat = duk_hthread_catcher_alloc(thr);
			DUK_ASSERT(cat != NULL);

			cat->flags = (duk_uint32_t) (DUK_CAT_TYPE_LABEL | (bc << DUK_CAT_LABEL_SHIFT));
			cat->pc_base = (duk_instr_t *) curr_pc;  /* pre-incremented, points to first jump slot */
			cat->idx_base = 0;  /* unused for label */
			cat->h_varname = NULL;

			act = thr->callstack_curr;
			DUK_ASSERT(act != NULL);
			cat->parent = act->cat;
			act->cat = cat;

			DUK_DDD(DUK_DDDPRINT("LABEL catcher: flags=0x%08lx, pc_base=%ld, "
			                     "idx_base=%ld, h_varname=%!O, label_id=%ld",
			                     (long) cat->flags, (long) cat->pc_base,
			                     (long) cat->idx_base, (duk_heaphdr *) cat->h_varname, (long) DUK_CAT_GET_LABEL(cat)));

			curr_pc += 2;  /* skip jump slots */
			break;
		}

		case DUK_OP_ENDLABEL: {
			duk_activation *act;
#if (defined(DUK_USE_DEBUG_LEVEL) && (DUK_USE_DEBUG_LEVEL >= 2)) || defined(DUK_USE_ASSERTIONS)
			duk_small_uint_fast_t bc = DUK_DEC_BC(ins);
#endif
#if defined(DUK_USE_DEBUG_LEVEL) && (DUK_USE_DEBUG_LEVEL >= 2)
			DUK_DDD(DUK_DDDPRINT("ENDLABEL %ld", (long) bc));
#endif

			act = thr->callstack_curr;
			DUK_ASSERT(act->cat != NULL);
			DUK_ASSERT(DUK_CAT_GET_TYPE(act->cat) == DUK_CAT_TYPE_LABEL);
			DUK_ASSERT((duk_uint_fast_t) DUK_CAT_GET_LABEL(act->cat) == bc);
			duk_hthread_catcher_unwind_nolexenv_norz(thr, act);

			/* no need to unwind callstack */
			break;
		}

		case DUK_OP_BREAK: {
			duk_small_uint_fast_t bc = DUK_DEC_BC(ins);

			DUK__SYNC_AND_NULL_CURR_PC();
			duk__handle_break_or_continue(thr, (duk_uint_t) bc, DUK_LJ_TYPE_BREAK);
			goto restart_execution;
		}

		case DUK_OP_CONTINUE: {
			duk_small_uint_fast_t bc = DUK_DEC_BC(ins);

			DUK__SYNC_AND_NULL_CURR_PC();
			duk__handle_break_or_continue(thr, (duk_uint_t) bc, DUK_LJ_TYPE_CONTINUE);
			goto restart_execution;
		}

		/* XXX: move to helper, too large to be inline here */
		case DUK_OP_TRYCATCH: {
			duk__handle_op_trycatch(thr, ins, curr_pc);
			curr_pc += 2;  /* skip jump slots */
			break;
		}

		case DUK_OP_ENDTRY: {
			curr_pc = duk__handle_op_endtry(thr, ins);
			break;
		}

		case DUK_OP_ENDCATCH: {
			duk__handle_op_endcatch(thr, ins);
			break;
		}

		case DUK_OP_ENDFIN: {
			/* Sync and NULL early. */
			DUK__SYNC_AND_NULL_CURR_PC();

			if (duk__handle_op_endfin(thr, ins, entry_act) != 0) {
				return;
			}

			/* Must restart because we NULLed out curr_pc. */
			goto restart_execution;
		}

		case DUK_OP_THROW: {
			duk_small_uint_fast_t bc = DUK_DEC_BC(ins);

			/* Note: errors are augmented when they are created, not
			 * when they are thrown.  So, don't augment here, it would
			 * break re-throwing for instance.
			 */

			/* Sync so that augmentation sees up-to-date activations, NULL
			 * thr->ptr_curr_pc so that it's not used if side effects occur
			 * in augmentation or longjmp handling.
			 */
			DUK__SYNC_AND_NULL_CURR_PC();

			duk_dup(thr, (duk_idx_t) bc);
			DUK_DDD(DUK_DDDPRINT("THROW ERROR (BYTECODE): %!dT (before throw augment)",
			                     (duk_tval *) duk_get_tval(thr, -1)));
#if defined(DUK_USE_AUGMENT_ERROR_THROW)
			duk_err_augment_error_throw(thr);
			DUK_DDD(DUK_DDDPRINT("THROW ERROR (BYTECODE): %!dT (after throw augment)",
			                     (duk_tval *) duk_get_tval(thr, -1)));
#endif

			duk_err_setup_ljstate1(thr, DUK_LJ_TYPE_THROW, DUK_GET_TVAL_NEGIDX(thr, -1));
#if defined(DUK_USE_DEBUGGER_SUPPORT)
			duk_err_check_debugger_integration(thr);
#endif

			DUK_ASSERT(thr->heap->lj.jmpbuf_ptr != NULL);  /* always in executor */
			duk_err_longjmp(thr);
			DUK_UNREACHABLE();
			break;
		}

		case DUK_OP_CSREG: {
			/*
			 *  Assuming a register binds to a variable declared within this
			 *  function (a declarative binding), the 'this' for the call
			 *  setup is always 'undefined'.  E5 Section 10.2.1.1.6.
			 */

			duk_small_uint_fast_t a = DUK_DEC_A(ins);
			duk_small_uint_fast_t bc = DUK_DEC_BC(ins);

			/* A -> register containing target function (not type checked here)
			 * BC -> target registers (BC, BC + 1) for call setup
			 */

#if defined(DUK_USE_PREFER_SIZE)
			duk_dup(thr, (duk_idx_t) a);
			duk_replace(thr, (duk_idx_t) bc);
			duk_to_undefined(thr, (duk_idx_t) (bc + 1));
#else
			duk_tval *tv1;
			duk_tval *tv2;
			duk_tval *tv3;
			duk_tval tv_tmp1;
			duk_tval tv_tmp2;

			tv1 = DUK__REGP(bc);
			tv2 = tv1 + 1;
			DUK_TVAL_SET_TVAL(&tv_tmp1, tv1);
			DUK_TVAL_SET_TVAL(&tv_tmp2, tv2);
			tv3 = DUK__REGP(a);
			DUK_TVAL_SET_TVAL(tv1, tv3);
			DUK_TVAL_INCREF(thr, tv1);  /* no side effects */
			DUK_TVAL_SET_UNDEFINED(tv2);  /* no need for incref */
			DUK_TVAL_DECREF(thr, &tv_tmp1);
			DUK_TVAL_DECREF(thr, &tv_tmp2);
#endif
			break;
		}


		/* XXX: in some cases it's faster NOT to reuse the value
		 * stack but rather copy the arguments on top of the stack
		 * (mainly when the calling value stack is large and the value
		 * stack resize would be large).
		 */

		case DUK_OP_CALL0:
		case DUK_OP_CALL1:
		case DUK_OP_CALL2:
		case DUK_OP_CALL3:
		case DUK_OP_CALL4:
		case DUK_OP_CALL5:
		case DUK_OP_CALL6:
		case DUK_OP_CALL7: {
			/* Opcode packs 4 flag bits: 1 for indirect, 3 map
			 * 1:1 to three lowest call handling flags.
			 *
			 * A -> nargs or register with nargs (indirect)
			 * BC -> base register for call (base -> func, base+1 -> this, base+2 -> arg1 ... base+2+N-1 -> argN)
			 */

			duk_idx_t nargs;
			duk_idx_t idx;
			duk_small_uint_t call_flags;
#if !defined(DUK_USE_EXEC_FUN_LOCAL)
			duk_hcompfunc *fun;
#endif

			DUK_ASSERT((DUK_OP_CALL0 & 0x0fU) == 0);
			DUK_ASSERT((ins & DUK_BC_CALL_FLAG_INDIRECT) == 0);

			nargs = (duk_idx_t) DUK_DEC_A(ins);
			call_flags = (ins & 0x07U) | DUK_CALL_FLAG_ALLOW_ECMATOECMA;
			idx = (duk_idx_t) DUK_DEC_BC(ins);

			if (duk__executor_handle_call(thr, idx, nargs, call_flags)) {
				/* curr_pc synced by duk_handle_call_unprotected() */
				DUK_ASSERT(thr->ptr_curr_pc == NULL);
				goto restart_execution;
			}
			DUK_ASSERT(thr->ptr_curr_pc != NULL);

			/* duk_js_call.c is required to restore the stack reserve
			 * so we only need to reset the top.
			 */
#if !defined(DUK_USE_EXEC_FUN_LOCAL)
			fun = DUK__FUN();
#endif
			duk_set_top_unsafe(thr, (duk_idx_t) fun->nregs);

			/* No need to reinit setjmp() catchpoint, as call handling
			 * will store and restore our state.
			 *
			 * When debugger is enabled, we need to recheck the activation
			 * status after returning.  This is now handled by call handling
			 * and heap->dbg_force_restart.
			 */
			break;
		}

		case DUK_OP_CALL8:
		case DUK_OP_CALL9:
		case DUK_OP_CALL10:
		case DUK_OP_CALL11:
		case DUK_OP_CALL12:
		case DUK_OP_CALL13:
		case DUK_OP_CALL14:
		case DUK_OP_CALL15: {
			/* Indirect variant. */
			duk_uint_fast_t nargs;
			duk_idx_t idx;
			duk_small_uint_t call_flags;
#if !defined(DUK_USE_EXEC_FUN_LOCAL)
			duk_hcompfunc *fun;
#endif

			DUK_ASSERT((DUK_OP_CALL0 & 0x0fU) == 0);
			DUK_ASSERT((ins & DUK_BC_CALL_FLAG_INDIRECT) != 0);

			nargs = (duk_uint_fast_t) DUK_DEC_A(ins);
			DUK__LOOKUP_INDIRECT(nargs);
			call_flags = (ins & 0x07U) | DUK_CALL_FLAG_ALLOW_ECMATOECMA;
			idx = (duk_idx_t) DUK_DEC_BC(ins);

			if (duk__executor_handle_call(thr, idx, (duk_idx_t) nargs, call_flags)) {
				DUK_ASSERT(thr->ptr_curr_pc == NULL);
				goto restart_execution;
			}
			DUK_ASSERT(thr->ptr_curr_pc != NULL);

#if !defined(DUK_USE_EXEC_FUN_LOCAL)
			fun = DUK__FUN();
#endif
			duk_set_top_unsafe(thr, (duk_idx_t) fun->nregs);
			break;
		}

		case DUK_OP_NEWOBJ: {
			duk_push_object(thr);
#if defined(DUK_USE_ASSERTIONS)
			{
				duk_hobject *h;
				h = duk_require_hobject(thr, -1);
				DUK_ASSERT(DUK_HOBJECT_GET_ESIZE(h) == 0);
				DUK_ASSERT(DUK_HOBJECT_GET_ENEXT(h) == 0);
				DUK_ASSERT(DUK_HOBJECT_GET_ASIZE(h) == 0);
				DUK_ASSERT(DUK_HOBJECT_GET_HSIZE(h) == 0);
			}
#endif
#if !defined(DUK_USE_PREFER_SIZE)
			/* XXX: could do a direct props realloc, but need hash size */
			duk_hobject_resize_entrypart(thr, duk_known_hobject(thr, -1), DUK_DEC_A(ins));
#endif
			DUK__REPLACE_TOP_BC_BREAK();
		}

		case DUK_OP_NEWARR: {
			duk_push_array(thr);
#if defined(DUK_USE_ASSERTIONS)
			{
				duk_hobject *h;
				h = duk_require_hobject(thr, -1);
				DUK_ASSERT(DUK_HOBJECT_GET_ESIZE(h) == 0);
				DUK_ASSERT(DUK_HOBJECT_GET_ENEXT(h) == 0);
				DUK_ASSERT(DUK_HOBJECT_GET_ASIZE(h) == 0);
				DUK_ASSERT(DUK_HOBJECT_GET_HSIZE(h) == 0);
				DUK_ASSERT(DUK_HOBJECT_HAS_ARRAY_PART(h));
			}
#endif
#if !defined(DUK_USE_PREFER_SIZE)
			duk_hobject_realloc_props(thr,
			                          duk_known_hobject(thr, -1),
			                          0 /*new_e_size*/,
			                          DUK_DEC_A(ins) /*new_a_size*/,
			                          0 /*new_h_size*/,
			                          0 /*abandon_array*/);
#if 0
			duk_hobject_resize_arraypart(thr, duk_known_hobject(thr, -1), DUK_DEC_A(ins));
#endif
#endif
			DUK__REPLACE_TOP_BC_BREAK();
		}

		case DUK_OP_MPUTOBJ:
		case DUK_OP_MPUTOBJI: {
			duk_idx_t obj_idx;
			duk_uint_fast_t idx, idx_end;
			duk_small_uint_fast_t count;

			/* A -> register of target object
			 * B -> first register of key/value pair list
			 *      or register containing first register number if indirect
			 * C -> number of key/value pairs * 2
			 *      (= number of value stack indices used starting from 'B')
			 */

			obj_idx = DUK_DEC_A(ins);
			DUK_ASSERT(duk_is_object(thr, obj_idx));

			idx = (duk_uint_fast_t) DUK_DEC_B(ins);
			if (DUK_DEC_OP(ins) == DUK_OP_MPUTOBJI) {
				DUK__LOOKUP_INDIRECT(idx);
			}

			count = (duk_small_uint_fast_t) DUK_DEC_C(ins);
			DUK_ASSERT(count > 0);  /* compiler guarantees */
			idx_end = idx + count;

#if defined(DUK_USE_EXEC_INDIRECT_BOUND_CHECK)
			if (DUK_UNLIKELY(idx_end > (duk_uint_fast_t) duk_get_top(thr))) {
				/* XXX: use duk_is_valid_index() instead? */
				/* XXX: improve check; check against nregs, not against top */
				DUK__INTERNAL_ERROR("MPUTOBJ out of bounds");
			}
#endif

			/* Use 'force' flag to duk_def_prop() to ensure that any
			 * inherited properties don't prevent the operation.
			 * With ES2015 duplicate properties are allowed, so that we
			 * must overwrite any previous data or accessor property.
			 *
			 * With ES2015 computed property names the literal keys
			 * may be arbitrary values and need to be ToPropertyKey()
			 * coerced at runtime.
			 */
			do {
				/* XXX: faster initialization (direct access or better primitives) */
				duk_dup(thr, (duk_idx_t) idx);
				duk_dup(thr, (duk_idx_t) (idx + 1));
				duk_def_prop(thr, obj_idx, DUK_DEFPROP_HAVE_VALUE |
				                           DUK_DEFPROP_FORCE |
				                           DUK_DEFPROP_SET_WRITABLE |
				                           DUK_DEFPROP_SET_ENUMERABLE |
				                           DUK_DEFPROP_SET_CONFIGURABLE);
				idx += 2;
			} while (idx < idx_end);
			break;
		}

		case DUK_OP_INITSET:
		case DUK_OP_INITGET: {
			duk__handle_op_initset_initget(thr, ins);
			break;
		}

		case DUK_OP_MPUTARR:
		case DUK_OP_MPUTARRI: {
			duk_idx_t obj_idx;
			duk_uint_fast_t idx, idx_end;
			duk_small_uint_fast_t count;
			duk_tval *tv1;
			duk_uint32_t arr_idx;

			/* A -> register of target object
			 * B -> first register of value data (start_index, value1, value2, ..., valueN)
			 *      or register containing first register number if indirect
			 * C -> number of key/value pairs (N)
			 */

			obj_idx = DUK_DEC_A(ins);
			DUK_ASSERT(duk_is_object(thr, obj_idx));

			idx = (duk_uint_fast_t) DUK_DEC_B(ins);
			if (DUK_DEC_OP(ins) == DUK_OP_MPUTARRI) {
				DUK__LOOKUP_INDIRECT(idx);
			}

			count = (duk_small_uint_fast_t) DUK_DEC_C(ins);
			DUK_ASSERT(count > 0 + 1);  /* compiler guarantees */
			idx_end = idx + count;

#if defined(DUK_USE_EXEC_INDIRECT_BOUND_CHECK)
			if (idx_end > (duk_uint_fast_t) duk_get_top(thr)) {
				/* XXX: use duk_is_valid_index() instead? */
				/* XXX: improve check; check against nregs, not against top */
				DUK__INTERNAL_ERROR("MPUTARR out of bounds");
			}
#endif

			tv1 = DUK__REGP(idx);
			DUK_ASSERT(DUK_TVAL_IS_NUMBER(tv1));
#if defined(DUK_USE_FASTINT)
			DUK_ASSERT(DUK_TVAL_IS_FASTINT(tv1));
			arr_idx = (duk_uint32_t) DUK_TVAL_GET_FASTINT_U32(tv1);
#else
			arr_idx = (duk_uint32_t) DUK_TVAL_GET_NUMBER(tv1);
#endif
			idx++;

			do {
				/* duk_xdef_prop() will define an own property without any array
				 * special behaviors.  We'll need to set the array length explicitly
				 * in the end.  For arrays with elisions, the compiler will emit an
				 * explicit SETALEN which will update the length.
				 */

				/* XXX: because we're dealing with 'own' properties of a fresh array,
				 * the array initializer should just ensure that the array has a large
				 * enough array part and write the values directly into array part,
				 * and finally set 'length' manually in the end (as already happens now).
				 */

				duk_dup(thr, (duk_idx_t) idx);
				duk_xdef_prop_index_wec(thr, obj_idx, arr_idx);

				idx++;
				arr_idx++;
			} while (idx < idx_end);

			/* XXX: E5.1 Section 11.1.4 coerces the final length through
			 * ToUint32() which is odd but happens now as a side effect of
			 * 'arr_idx' type.
			 */
			duk_set_length(thr, obj_idx, (duk_size_t) (duk_uarridx_t) arr_idx);
			break;
		}

		case DUK_OP_SETALEN: {
			duk_tval *tv1;
			duk_hobject *h;
			duk_uint32_t len;

			tv1 = DUK__REGP_A(ins);
			DUK_ASSERT(DUK_TVAL_IS_OBJECT(tv1));
			h = DUK_TVAL_GET_OBJECT(tv1);
			DUK_ASSERT(DUK_HOBJECT_IS_ARRAY(h));

			tv1 = DUK__REGP_BC(ins);
			DUK_ASSERT(DUK_TVAL_IS_NUMBER(tv1));
#if defined(DUK_USE_FASTINT)
			DUK_ASSERT(DUK_TVAL_IS_FASTINT(tv1));
			len = (duk_uint32_t) DUK_TVAL_GET_FASTINT_U32(tv1);
#else
			len = (duk_uint32_t) DUK_TVAL_GET_NUMBER(tv1);
#endif
			((duk_harray *) h)->length = len;
			break;
		}

		case DUK_OP_INITENUM: {
			duk__handle_op_initenum(thr, ins);
			break;
		}

		case DUK_OP_NEXTENUM: {
			curr_pc += duk__handle_op_nextenum(thr, ins);
			break;
		}

		case DUK_OP_INVLHS: {
			DUK_ERROR_REFERENCE(thr, DUK_STR_INVALID_LVALUE);
			DUK_WO_NORETURN(return;);
			break;
		}

		case DUK_OP_DEBUGGER: {
			/* Opcode only emitted by compiler when debugger
			 * support is enabled.  Ignore it silently without
			 * debugger support, in case it has been loaded
			 * from precompiled bytecode.
			 */
#if defined(DUK_USE_DEBUGGER_SUPPORT)
			if (duk_debug_is_attached(thr->heap)) {
				DUK_D(DUK_DPRINT("DEBUGGER statement encountered, halt execution"));
				DUK__SYNC_AND_NULL_CURR_PC();
				duk_debug_halt_execution(thr, 1 /*use_prev_pc*/);
				DUK_D(DUK_DPRINT("DEBUGGER statement finished, resume execution"));
				goto restart_execution;
			} else {
				DUK_D(DUK_DPRINT("DEBUGGER statement ignored, debugger not attached"));
			}
#else
			DUK_D(DUK_DPRINT("DEBUGGER statement ignored, no debugger support"));
#endif
			break;
		}

		case DUK_OP_NOP: {
			/* Nop, ignored, but ABC fields may carry a value e.g.
			 * for indirect opcode handling.
			 */
			break;
		}

		case DUK_OP_INVALID: {
			DUK_ERROR_FMT1(thr, DUK_ERR_ERROR, "INVALID opcode (%ld)", (long) DUK_DEC_ABC(ins));
			DUK_WO_NORETURN(return;);
			break;
		}

#if defined(DUK_USE_ES6)
		case DUK_OP_NEWTARGET: {
			duk_push_new_target(thr);
			DUK__REPLACE_TOP_BC_BREAK();
		}
#endif  /* DUK_USE_ES6 */

#if !defined(DUK_USE_EXEC_PREFER_SIZE)
#if !defined(DUK_USE_ES7_EXP_OPERATOR)
		case DUK_OP_EXP_RR:
		case DUK_OP_EXP_CR:
		case DUK_OP_EXP_RC:
		case DUK_OP_EXP_CC:
#endif
#if !defined(DUK_USE_ES6)
		case DUK_OP_NEWTARGET:
#endif
#if !defined(DUK_USE_VERBOSE_ERRORS)
		case DUK_OP_GETPROPC_RR:
		case DUK_OP_GETPROPC_CR:
		case DUK_OP_GETPROPC_RC:
		case DUK_OP_GETPROPC_CC:
#endif
		case DUK_OP_UNUSED207:
		case DUK_OP_UNUSED212:
		case DUK_OP_UNUSED213:
		case DUK_OP_UNUSED214:
		case DUK_OP_UNUSED215:
		case DUK_OP_UNUSED216:
		case DUK_OP_UNUSED217:
		case DUK_OP_UNUSED218:
		case DUK_OP_UNUSED219:
		case DUK_OP_UNUSED220:
		case DUK_OP_UNUSED221:
		case DUK_OP_UNUSED222:
		case DUK_OP_UNUSED223:
		case DUK_OP_UNUSED224:
		case DUK_OP_UNUSED225:
		case DUK_OP_UNUSED226:
		case DUK_OP_UNUSED227:
		case DUK_OP_UNUSED228:
		case DUK_OP_UNUSED229:
		case DUK_OP_UNUSED230:
		case DUK_OP_UNUSED231:
		case DUK_OP_UNUSED232:
		case DUK_OP_UNUSED233:
		case DUK_OP_UNUSED234:
		case DUK_OP_UNUSED235:
		case DUK_OP_UNUSED236:
		case DUK_OP_UNUSED237:
		case DUK_OP_UNUSED238:
		case DUK_OP_UNUSED239:
		case DUK_OP_UNUSED240:
		case DUK_OP_UNUSED241:
		case DUK_OP_UNUSED242:
		case DUK_OP_UNUSED243:
		case DUK_OP_UNUSED244:
		case DUK_OP_UNUSED245:
		case DUK_OP_UNUSED246:
		case DUK_OP_UNUSED247:
		case DUK_OP_UNUSED248:
		case DUK_OP_UNUSED249:
		case DUK_OP_UNUSED250:
		case DUK_OP_UNUSED251:
		case DUK_OP_UNUSED252:
		case DUK_OP_UNUSED253:
		case DUK_OP_UNUSED254:
		case DUK_OP_UNUSED255:
		/* Force all case clauses to map to an actual handler
		 * so that the compiler can emit a jump without a bounds
		 * check: the switch argument is a duk_uint8_t so that
		 * the compiler may be able to figure it out.  This is
		 * a small detail and obviously compiler dependent.
		 */
		/* default: clause omitted on purpose */
#else  /* DUK_USE_EXEC_PREFER_SIZE */
		default:
#endif  /* DUK_USE_EXEC_PREFER_SIZE */
		{
			/* Default case catches invalid/unsupported opcodes. */
			DUK_D(DUK_DPRINT("invalid opcode: %ld - %!I", (long) op, ins));
			DUK__INTERNAL_ERROR("invalid opcode");
			break;
		}

		}  /* end switch */

		continue;

		/* Some shared exit paths for opcode handling below.  These
		 * are mostly useful to reduce code footprint when multiple
		 * opcodes have a similar epilogue (like replacing stack top
		 * with index 'a').
		 */

#if defined(DUK_USE_EXEC_PREFER_SIZE)
	 replace_top_a:
		DUK__REPLACE_TO_TVPTR(thr, DUK__REGP_A(ins));
		continue;
	 replace_top_bc:
		DUK__REPLACE_TO_TVPTR(thr, DUK__REGP_BC(ins));
		continue;
#endif
	}
	DUK_WO_NORETURN(return;);

#if !defined(DUK_USE_VERBOSE_EXECUTOR_ERRORS)
 internal_error:
	DUK_ERROR_INTERNAL(thr);
	DUK_WO_NORETURN(return;);
#endif
}

/* automatic undefs */
#undef DUK__BYTEOFF_A
#undef DUK__BYTEOFF_B
#undef DUK__BYTEOFF_BC
#undef DUK__BYTEOFF_C
#undef DUK__COMPARE_BODY
#undef DUK__CONST
#undef DUK__CONSTP
#undef DUK__CONSTP_A
#undef DUK__CONSTP_B
#undef DUK__CONSTP_BC
#undef DUK__CONSTP_C
#undef DUK__DELPROP_BODY
#undef DUK__EQ_BODY
#undef DUK__FUN
#undef DUK__GETPROPC_BODY
#undef DUK__GETPROP_BODY
#undef DUK__GE_BODY
#undef DUK__GT_BODY
#undef DUK__INLINE_PERF
#undef DUK__INSTOF_BODY
#undef DUK__INTERNAL_ERROR
#undef DUK__INT_NOACTION
#undef DUK__INT_RESTART
#undef DUK__IN_BODY
#undef DUK__LE_BODY
#undef DUK__LONGJMP_RESTART
#undef DUK__LONGJMP_RETHROW
#undef DUK__LOOKUP_INDIRECT
#undef DUK__LT_BODY
#undef DUK__MASK_A
#undef DUK__MASK_B
#undef DUK__MASK_BC
#undef DUK__MASK_C
#undef DUK__NEQ_BODY
#undef DUK__NOINLINE_PERF
#undef DUK__PUTPROP_BODY
#undef DUK__RCBIT_B
#undef DUK__RCBIT_C
#undef DUK__REG
#undef DUK__REGCONSTP_B
#undef DUK__REGCONSTP_C
#undef DUK__REGP
#undef DUK__REGP_A
#undef DUK__REGP_B
#undef DUK__REGP_BC
#undef DUK__REGP_C
#undef DUK__REPLACE_BOOL_A_BREAK
#undef DUK__REPLACE_TOP_A_BREAK
#undef DUK__REPLACE_TOP_BC_BREAK
#undef DUK__REPLACE_TO_TVPTR
#undef DUK__RETHAND_FINISHED
#undef DUK__RETHAND_RESTART
#undef DUK__RETURN_SHARED
#undef DUK__SEQ_BODY
#undef DUK__SHIFT_A
#undef DUK__SHIFT_B
#undef DUK__SHIFT_BC
#undef DUK__SHIFT_C
#undef DUK__SNEQ_BODY
#undef DUK__STRICT
#undef DUK__SYNC_AND_NULL_CURR_PC
#undef DUK__SYNC_CURR_PC
#undef DUK__TVAL_SHIFT
/*
 *  ECMAScript specification algorithm and conversion helpers.
 *
 *  These helpers encapsulate the primitive ECMAScript operation semantics,
 *  and are used by the bytecode executor and the API (among other places).
 *  Some primitives are only implemented as part of the API and have no
 *  "internal" helper.  This is the case when an internal helper would not
 *  really be useful; e.g. the operation is rare, uses value stack heavily,
 *  etc.
 *
 *  The operation arguments depend on what is required to implement
 *  the operation:
 *
 *    - If an operation is simple and stateless, and has no side
 *      effects, it won't take an duk_hthread argument and its
 *      arguments may be duk_tval pointers (which are safe as long
 *      as no side effects take place).
 *
 *    - If complex coercions are required (e.g. a "ToNumber" coercion)
 *      or errors may be thrown, the operation takes an duk_hthread
 *      argument.  This also implies that the operation may have
 *      arbitrary side effects, invalidating any duk_tval pointers.
 *
 *    - For operations with potential side effects, arguments can be
 *      taken in several ways:
 *
 *      a) as duk_tval pointers, which makes sense if the "common case"
 *         can be resolved without side effects (e.g. coercion); the
 *         arguments are pushed to the valstack for coercion if
 *         necessary
 *
 *      b) as duk_tval values
 *
 *      c) implicitly on value stack top
 *
 *      d) as indices to the value stack
 *
 *  Future work:
 *
 *     - Argument styles may not be the most sensible in every case now.
 *
 *     - In-place coercions might be useful for several operations, if
 *       in-place coercion is OK for the bytecode executor and the API.
 */

/* #include duk_internal.h -> already included */

/*
 *  ToPrimitive()  (E5 Section 9.1)
 *
 *  ==> implemented in the API.
 */

/*
 *  ToBoolean()  (E5 Section 9.2)
 */

DUK_INTERNAL duk_bool_t duk_js_toboolean(duk_tval *tv) {
	switch (DUK_TVAL_GET_TAG(tv)) {
	case DUK_TAG_UNDEFINED:
	case DUK_TAG_NULL:
		return 0;
	case DUK_TAG_BOOLEAN:
		DUK_ASSERT(DUK_TVAL_GET_BOOLEAN(tv) == 0 || DUK_TVAL_GET_BOOLEAN(tv) == 1);
		return DUK_TVAL_GET_BOOLEAN(tv);
	case DUK_TAG_STRING: {
		/* Symbols ToBoolean() coerce to true, regardless of their
		 * description.  This happens with no explicit check because
		 * of the symbol representation byte prefix.
		 */
		duk_hstring *h = DUK_TVAL_GET_STRING(tv);
		DUK_ASSERT(h != NULL);
		return (DUK_HSTRING_GET_BYTELEN(h) > 0 ? 1 : 0);
	}
	case DUK_TAG_OBJECT: {
		return 1;
	}
	case DUK_TAG_BUFFER: {
		/* Mimic Uint8Array semantics: objects coerce true, regardless
		 * of buffer length (zero or not) or context.
		 */
		return 1;
	}
	case DUK_TAG_POINTER: {
		void *p = DUK_TVAL_GET_POINTER(tv);
		return (p != NULL ? 1 : 0);
	}
	case DUK_TAG_LIGHTFUNC: {
		return 1;
	}
#if defined(DUK_USE_FASTINT)
	case DUK_TAG_FASTINT:
		if (DUK_TVAL_GET_FASTINT(tv) != 0) {
			return 1;
		} else {
			return 0;
		}
#endif
	default: {
		/* number */
		duk_double_t d;
#if defined(DUK_USE_PREFER_SIZE)
		int c;
#endif
		DUK_ASSERT(!DUK_TVAL_IS_UNUSED(tv));
		DUK_ASSERT(DUK_TVAL_IS_DOUBLE(tv));
		d = DUK_TVAL_GET_DOUBLE(tv);
#if defined(DUK_USE_PREFER_SIZE)
		c = DUK_FPCLASSIFY((double) d);
		if (c == DUK_FP_ZERO || c == DUK_FP_NAN) {
			return 0;
		} else {
			return 1;
		}
#else
		DUK_ASSERT(duk_double_is_nan_or_zero(d) == 0 || duk_double_is_nan_or_zero(d) == 1);
		return duk_double_is_nan_or_zero(d) ^ 1;
#endif
	}
	}
	DUK_UNREACHABLE();
}

/*
 *  ToNumber()  (E5 Section 9.3)
 *
 *  Value to convert must be on stack top, and is popped before exit.
 *
 *  See: http://www.cs.indiana.edu/~burger/FP-Printing-PLDI96.pdf
 *       http://www.cs.indiana.edu/~burger/fp/index.html
 *
 *  Notes on the conversion:
 *
 *    - There are specific requirements on the accuracy of the conversion
 *      through a "Mathematical Value" (MV), so this conversion is not
 *      trivial.
 *
 *    - Quick rejects (e.g. based on first char) are difficult because
 *      the grammar allows leading and trailing white space.
 *
 *    - Quick reject based on string length is difficult even after
 *      accounting for white space; there may be arbitrarily many
 *      decimal digits.
 *
 *    - Standard grammar allows decimal values ("123"), hex values
 *      ("0x123") and infinities
 *
 *    - Unlike source code literals, ToNumber() coerces empty strings
 *      and strings with only whitespace to zero (not NaN).  However,
 *      while '' coerces to 0, '+' and '-' coerce to NaN.
 */

/* E5 Section 9.3.1 */
DUK_LOCAL duk_double_t duk__tonumber_string_raw(duk_hthread *thr) {
	duk_small_uint_t s2n_flags;
	duk_double_t d;

	DUK_ASSERT(duk_is_string(thr, -1));

	/* Quite lenient, e.g. allow empty as zero, but don't allow trailing
	 * garbage.
	 */
	s2n_flags = DUK_S2N_FLAG_TRIM_WHITE |
	            DUK_S2N_FLAG_ALLOW_EXP |
	            DUK_S2N_FLAG_ALLOW_PLUS |
	            DUK_S2N_FLAG_ALLOW_MINUS |
	            DUK_S2N_FLAG_ALLOW_INF |
	            DUK_S2N_FLAG_ALLOW_FRAC |
	            DUK_S2N_FLAG_ALLOW_NAKED_FRAC |
	            DUK_S2N_FLAG_ALLOW_EMPTY_FRAC |
	            DUK_S2N_FLAG_ALLOW_EMPTY_AS_ZERO |
	            DUK_S2N_FLAG_ALLOW_LEADING_ZERO |
	            DUK_S2N_FLAG_ALLOW_AUTO_HEX_INT |
	            DUK_S2N_FLAG_ALLOW_AUTO_OCT_INT |
	            DUK_S2N_FLAG_ALLOW_AUTO_BIN_INT;

	duk_numconv_parse(thr, 10 /*radix*/, s2n_flags);

#if defined(DUK_USE_PREFER_SIZE)
	d = duk_get_number(thr, -1);
	duk_pop_unsafe(thr);
#else
	thr->valstack_top--;
	DUK_ASSERT(DUK_TVAL_IS_NUMBER(thr->valstack_top));
	DUK_ASSERT(DUK_TVAL_IS_DOUBLE(thr->valstack_top));  /* no fastint conversion in numconv now */
	DUK_ASSERT(!DUK_TVAL_NEEDS_REFCOUNT_UPDATE(thr->valstack_top));
	d = DUK_TVAL_GET_DOUBLE(thr->valstack_top);  /* assumes not a fastint */
	DUK_TVAL_SET_UNDEFINED(thr->valstack_top);
#endif

	return d;
}

DUK_INTERNAL duk_double_t duk_js_tonumber(duk_hthread *thr, duk_tval *tv) {
	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(tv != NULL);

	switch (DUK_TVAL_GET_TAG(tv)) {
	case DUK_TAG_UNDEFINED: {
		/* return a specific NaN (although not strictly necessary) */
		duk_double_union du;
		DUK_DBLUNION_SET_NAN(&du);
		DUK_ASSERT(DUK_DBLUNION_IS_NORMALIZED(&du));
		return du.d;
	}
	case DUK_TAG_NULL: {
		/* +0.0 */
		return 0.0;
	}
	case DUK_TAG_BOOLEAN: {
		if (DUK_TVAL_IS_BOOLEAN_TRUE(tv)) {
			return 1.0;
		}
		return 0.0;
	}
	case DUK_TAG_STRING: {
		/* For Symbols ToNumber() is always a TypeError. */
		duk_hstring *h = DUK_TVAL_GET_STRING(tv);
		if (DUK_UNLIKELY(DUK_HSTRING_HAS_SYMBOL(h))) {
			DUK_ERROR_TYPE(thr, DUK_STR_CANNOT_NUMBER_COERCE_SYMBOL);
			DUK_WO_NORETURN(return 0.0;);
		}
		duk_push_hstring(thr, h);
		return duk__tonumber_string_raw(thr);
	}
	case DUK_TAG_BUFFER:  /* plain buffer treated like object */
	case DUK_TAG_OBJECT: {
		duk_double_t d;
		duk_push_tval(thr, tv);
		duk_to_primitive(thr, -1, DUK_HINT_NUMBER);  /* 'tv' becomes invalid */

		/* recursive call for a primitive value (guaranteed not to cause second
		 * recursion).
		 */
		DUK_ASSERT(duk_get_tval(thr, -1) != NULL);
		d = duk_js_tonumber(thr, duk_get_tval(thr, -1));

		duk_pop_unsafe(thr);
		return d;
	}
	case DUK_TAG_POINTER: {
		/* Coerce like boolean */
		void *p = DUK_TVAL_GET_POINTER(tv);
		return (p != NULL ? 1.0 : 0.0);
	}
	case DUK_TAG_LIGHTFUNC: {
		/* +(function(){}) -> NaN */
		return DUK_DOUBLE_NAN;
	}
#if defined(DUK_USE_FASTINT)
	case DUK_TAG_FASTINT:
		return (duk_double_t) DUK_TVAL_GET_FASTINT(tv);
#endif
	default: {
		/* number */
		DUK_ASSERT(!DUK_TVAL_IS_UNUSED(tv));
		DUK_ASSERT(DUK_TVAL_IS_DOUBLE(tv));
		return DUK_TVAL_GET_DOUBLE(tv);
	}
	}

	DUK_UNREACHABLE();
}

/*
 *  ToInteger()  (E5 Section 9.4)
 */

/* exposed, used by e.g. duk_bi_date.c */
DUK_INTERNAL duk_double_t duk_js_tointeger_number(duk_double_t x) {
#if defined(DUK_USE_PREFER_SIZE)
	duk_small_int_t c = (duk_small_int_t) DUK_FPCLASSIFY(x);

	if (DUK_UNLIKELY(c == DUK_FP_NAN)) {
		return 0.0;
	} else if (DUK_UNLIKELY(c == DUK_FP_INFINITE)) {
		return x;
	} else {
		/* Finite, including neg/pos zero.  Neg zero sign must be
		 * preserved.
		 */
		return duk_double_trunc_towards_zero(x);
	}
#else  /* DUK_USE_PREFER_SIZE */
	/* NaN and Infinity have the same exponent so it's a cheap
	 * initial check for the rare path.
	 */
	if (DUK_UNLIKELY(duk_double_is_nan_or_inf(x) != 0U)) {
		if (duk_double_is_nan(x)) {
			return 0.0;
		} else {
			return x;
		}
	} else {
		return duk_double_trunc_towards_zero(x);
	}
#endif  /* DUK_USE_PREFER_SIZE */
}

DUK_INTERNAL duk_double_t duk_js_tointeger(duk_hthread *thr, duk_tval *tv) {
	/* XXX: fastint */
	duk_double_t d = duk_js_tonumber(thr, tv);  /* invalidates tv */
	return duk_js_tointeger_number(d);
}

/*
 *  ToInt32(), ToUint32(), ToUint16()  (E5 Sections 9.5, 9.6, 9.7)
 */

/* combined algorithm matching E5 Sections 9.5 and 9.6 */
DUK_LOCAL duk_double_t duk__toint32_touint32_helper(duk_double_t x, duk_bool_t is_toint32) {
#if defined (DUK_USE_PREFER_SIZE)
	duk_small_int_t c;
#endif

#if defined (DUK_USE_PREFER_SIZE)
	c = (duk_small_int_t) DUK_FPCLASSIFY(x);
	if (c == DUK_FP_NAN || c == DUK_FP_ZERO || c == DUK_FP_INFINITE) {
		return 0.0;
	}
#else
	if (duk_double_is_nan_zero_inf(x)) {
		return 0.0;
	}
#endif

	/* x = sign(x) * floor(abs(x)), i.e. truncate towards zero, keep sign */
	x = duk_double_trunc_towards_zero(x);

	/* NOTE: fmod(x) result sign is same as sign of x, which
	 * differs from what Javascript wants (see Section 9.6).
	 */

	x = DUK_FMOD(x, DUK_DOUBLE_2TO32);    /* -> x in ]-2**32, 2**32[ */

	if (x < 0.0) {
		x += DUK_DOUBLE_2TO32;
	}
	DUK_ASSERT(x >= 0 && x < DUK_DOUBLE_2TO32);  /* -> x in [0, 2**32[ */

	if (is_toint32) {
		if (x >= DUK_DOUBLE_2TO31) {
			/* x in [2**31, 2**32[ */

			x -= DUK_DOUBLE_2TO32;  /* -> x in [-2**31,2**31[ */
		}
	}

	return x;
}

DUK_INTERNAL duk_int32_t duk_js_toint32(duk_hthread *thr, duk_tval *tv) {
	duk_double_t d;

#if defined(DUK_USE_FASTINT)
	if (DUK_TVAL_IS_FASTINT(tv)) {
		return DUK_TVAL_GET_FASTINT_I32(tv);
	}
#endif

	d = duk_js_tonumber(thr, tv);  /* invalidates tv */
	d = duk__toint32_touint32_helper(d, 1);
	DUK_ASSERT(DUK_FPCLASSIFY(d) == DUK_FP_ZERO || DUK_FPCLASSIFY(d) == DUK_FP_NORMAL);
	DUK_ASSERT(d >= -2147483648.0 && d <= 2147483647.0);  /* [-0x80000000,0x7fffffff] */
	DUK_ASSERT(d == ((duk_double_t) ((duk_int32_t) d)));  /* whole, won't clip */
	return (duk_int32_t) d;
}


DUK_INTERNAL duk_uint32_t duk_js_touint32(duk_hthread *thr, duk_tval *tv) {
	duk_double_t d;

#if defined(DUK_USE_FASTINT)
	if (DUK_TVAL_IS_FASTINT(tv)) {
		return DUK_TVAL_GET_FASTINT_U32(tv);
	}
#endif

	d = duk_js_tonumber(thr, tv);  /* invalidates tv */
	d = duk__toint32_touint32_helper(d, 0);
	DUK_ASSERT(DUK_FPCLASSIFY(d) == DUK_FP_ZERO || DUK_FPCLASSIFY(d) == DUK_FP_NORMAL);
	DUK_ASSERT(d >= 0.0 && d <= 4294967295.0);  /* [0x00000000, 0xffffffff] */
	DUK_ASSERT(d == ((duk_double_t) ((duk_uint32_t) d)));  /* whole, won't clip */
	return (duk_uint32_t) d;

}

DUK_INTERNAL duk_uint16_t duk_js_touint16(duk_hthread *thr, duk_tval *tv) {
	/* should be a safe way to compute this */
	return (duk_uint16_t) (duk_js_touint32(thr, tv) & 0x0000ffffU);
}

/*
 *  ToString()  (E5 Section 9.8)
 *  ToObject()  (E5 Section 9.9)
 *  CheckObjectCoercible()  (E5 Section 9.10)
 *  IsCallable()  (E5 Section 9.11)
 *
 *  ==> implemented in the API.
 */

/*
 *  Loose equality, strict equality, and SameValue (E5 Sections 11.9.1, 11.9.4,
 *  9.12).  These have much in common so they can share some helpers.
 *
 *  Future work notes:
 *
 *    - Current implementation (and spec definition) has recursion; this should
 *      be fixed if possible.
 *
 *    - String-to-number coercion should be possible without going through the
 *      value stack (and be more compact) if a shared helper is invoked.
 */

/* Note that this is the same operation for strict and loose equality:
 *  - E5 Section 11.9.3, step 1.c (loose)
 *  - E5 Section 11.9.6, step 4 (strict)
 */

DUK_LOCAL duk_bool_t duk__js_equals_number(duk_double_t x, duk_double_t y) {
#if defined(DUK_USE_PARANOID_MATH)
	/* Straightforward algorithm, makes fewer compiler assumptions. */
	duk_small_int_t cx = (duk_small_int_t) DUK_FPCLASSIFY(x);
	duk_small_int_t cy = (duk_small_int_t) DUK_FPCLASSIFY(y);
	if (cx == DUK_FP_NAN || cy == DUK_FP_NAN) {
		return 0;
	}
	if (cx == DUK_FP_ZERO && cy == DUK_FP_ZERO) {
		return 1;
	}
	if (x == y) {
		return 1;
	}
	return 0;
#else  /* DUK_USE_PARANOID_MATH */
	/* Better equivalent algorithm.  If the compiler is compliant, C and
	 * ECMAScript semantics are identical for this particular comparison.
	 * In particular, NaNs must never compare equal and zeroes must compare
	 * equal regardless of sign.  Could also use a macro, but this inlines
	 * already nicely (no difference on gcc, for instance).
	 */
	if (x == y) {
		/* IEEE requires that NaNs compare false */
		DUK_ASSERT(DUK_FPCLASSIFY(x) != DUK_FP_NAN);
		DUK_ASSERT(DUK_FPCLASSIFY(y) != DUK_FP_NAN);
		return 1;
	} else {
		/* IEEE requires that zeros compare the same regardless
		 * of their signed, so if both x and y are zeroes, they
		 * are caught above.
		 */
		DUK_ASSERT(!(DUK_FPCLASSIFY(x) == DUK_FP_ZERO && DUK_FPCLASSIFY(y) == DUK_FP_ZERO));
		return 0;
	}
#endif  /* DUK_USE_PARANOID_MATH */
}

DUK_LOCAL duk_bool_t duk__js_samevalue_number(duk_double_t x, duk_double_t y) {
#if defined(DUK_USE_PARANOID_MATH)
	duk_small_int_t cx = (duk_small_int_t) DUK_FPCLASSIFY(x);
	duk_small_int_t cy = (duk_small_int_t) DUK_FPCLASSIFY(y);

	if (cx == DUK_FP_NAN && cy == DUK_FP_NAN) {
		/* SameValue(NaN, NaN) = true, regardless of NaN sign or extra bits */
		return 1;
	}
	if (cx == DUK_FP_ZERO && cy == DUK_FP_ZERO) {
		/* Note: cannot assume that a non-zero return value of signbit() would
		 * always be the same -- hence cannot (portably) use something like:
		 *
		 *     signbit(x) == signbit(y)
		 */
		duk_small_int_t sx = DUK_SIGNBIT(x) ? 1 : 0;
		duk_small_int_t sy = DUK_SIGNBIT(y) ? 1 : 0;
		return (sx == sy);
	}

	/* normal comparison; known:
	 *   - both x and y are not NaNs (but one of them can be)
	 *   - both x and y are not zero (but one of them can be)
	 *   - x and y may be denormal or infinite
	 */

	return (x == y);
#else  /* DUK_USE_PARANOID_MATH */
	duk_small_int_t cx = (duk_small_int_t) DUK_FPCLASSIFY(x);
	duk_small_int_t cy = (duk_small_int_t) DUK_FPCLASSIFY(y);

	if (x == y) {
		/* IEEE requires that NaNs compare false */
		DUK_ASSERT(DUK_FPCLASSIFY(x) != DUK_FP_NAN);
		DUK_ASSERT(DUK_FPCLASSIFY(y) != DUK_FP_NAN);

		/* Using classification has smaller footprint than direct comparison. */
		if (DUK_UNLIKELY(cx == DUK_FP_ZERO && cy == DUK_FP_ZERO)) {
			/* Note: cannot assume that a non-zero return value of signbit() would
			 * always be the same -- hence cannot (portably) use something like:
			 *
			 *     signbit(x) == signbit(y)
			 */
			return duk_double_same_sign(x, y);
		}
		return 1;
	} else {
		/* IEEE requires that zeros compare the same regardless
		 * of their sign, so if both x and y are zeroes, they
		 * are caught above.
		 */
		DUK_ASSERT(!(DUK_FPCLASSIFY(x) == DUK_FP_ZERO && DUK_FPCLASSIFY(y) == DUK_FP_ZERO));

		/* Difference to non-strict/strict comparison is that NaNs compare
		 * equal and signed zero signs matter.
		 */
		if (DUK_UNLIKELY(cx == DUK_FP_NAN && cy == DUK_FP_NAN)) {
			/* SameValue(NaN, NaN) = true, regardless of NaN sign or extra bits */
			return 1;
		}
		return 0;
	}
#endif  /* DUK_USE_PARANOID_MATH */
}

DUK_INTERNAL duk_bool_t duk_js_equals_helper(duk_hthread *thr, duk_tval *tv_x, duk_tval *tv_y, duk_small_uint_t flags) {
	duk_uint_t type_mask_x;
	duk_uint_t type_mask_y;

	/* If flags != 0 (strict or SameValue), thr can be NULL.  For loose
	 * equals comparison it must be != NULL.
	 */
	DUK_ASSERT(flags != 0 || thr != NULL);

	/*
	 *  Same type?
	 *
	 *  Note: since number values have no explicit tag in the 8-byte
	 *  representation, need the awkward if + switch.
	 */

#if defined(DUK_USE_FASTINT)
	if (DUK_TVAL_IS_FASTINT(tv_x) && DUK_TVAL_IS_FASTINT(tv_y)) {
		if (DUK_TVAL_GET_FASTINT(tv_x) == DUK_TVAL_GET_FASTINT(tv_y)) {
			return 1;
		} else {
			return 0;
		}
	}
	else
#endif
	if (DUK_TVAL_IS_NUMBER(tv_x) && DUK_TVAL_IS_NUMBER(tv_y)) {
		duk_double_t d1, d2;

		/* Catches both doubles and cases where only one argument is
		 * a fastint so can't assume a double.
		 */
		d1 = DUK_TVAL_GET_NUMBER(tv_x);
		d2 = DUK_TVAL_GET_NUMBER(tv_y);
		if (DUK_UNLIKELY((flags & DUK_EQUALS_FLAG_SAMEVALUE) != 0)) {
			/* SameValue */
			return duk__js_samevalue_number(d1, d2);
		} else {
			/* equals and strict equals */
			return duk__js_equals_number(d1, d2);
		}
	} else if (DUK_TVAL_GET_TAG(tv_x) == DUK_TVAL_GET_TAG(tv_y)) {
		switch (DUK_TVAL_GET_TAG(tv_x)) {
		case DUK_TAG_UNDEFINED:
		case DUK_TAG_NULL: {
			return 1;
		}
		case DUK_TAG_BOOLEAN: {
			return DUK_TVAL_GET_BOOLEAN(tv_x) == DUK_TVAL_GET_BOOLEAN(tv_y);
		}
		case DUK_TAG_POINTER: {
			return DUK_TVAL_GET_POINTER(tv_x) == DUK_TVAL_GET_POINTER(tv_y);
		}
		case DUK_TAG_STRING:
		case DUK_TAG_OBJECT: {
			/* Heap pointer comparison suffices for strings and objects.
			 * Symbols compare equal if they have the same internal
			 * representation; again heap pointer comparison suffices.
			 */
			return DUK_TVAL_GET_HEAPHDR(tv_x) == DUK_TVAL_GET_HEAPHDR(tv_y);
		}
		case DUK_TAG_BUFFER: {
			/* In Duktape 2.x plain buffers mimic Uint8Array objects
			 * so always compare by heap pointer.  In Duktape 1.x
			 * strict comparison would compare heap pointers and
			 * non-strict would compare contents.
			 */
			return DUK_TVAL_GET_HEAPHDR(tv_x) == DUK_TVAL_GET_HEAPHDR(tv_y);
		}
		case DUK_TAG_LIGHTFUNC: {
			/* At least 'magic' has a significant impact on function
			 * identity.
			 */
			duk_small_uint_t lf_flags_x;
			duk_small_uint_t lf_flags_y;
			duk_c_function func_x;
			duk_c_function func_y;

			DUK_TVAL_GET_LIGHTFUNC(tv_x, func_x, lf_flags_x);
			DUK_TVAL_GET_LIGHTFUNC(tv_y, func_y, lf_flags_y);
			return ((func_x == func_y) && (lf_flags_x == lf_flags_y)) ? 1 : 0;
		}
#if defined(DUK_USE_FASTINT)
		case DUK_TAG_FASTINT:
#endif
		default: {
			DUK_ASSERT(!DUK_TVAL_IS_UNUSED(tv_x));
			DUK_ASSERT(!DUK_TVAL_IS_UNUSED(tv_y));
			DUK_ASSERT(DUK_TVAL_IS_NUMBER(tv_x));
			DUK_ASSERT(DUK_TVAL_IS_NUMBER(tv_y));
			DUK_UNREACHABLE();
			return 0;
		}
		}
	}

	if ((flags & (DUK_EQUALS_FLAG_STRICT | DUK_EQUALS_FLAG_SAMEVALUE)) != 0) {
		return 0;
	}

	DUK_ASSERT(flags == 0);  /* non-strict equality from here on */

	/*
	 *  Types are different; various cases for non-strict comparison
	 *
	 *  Since comparison is symmetric, we use a "swap trick" to reduce
	 *  code size.
	 */

	type_mask_x = duk_get_type_mask_tval(tv_x);
	type_mask_y = duk_get_type_mask_tval(tv_y);

	/* Undefined/null are considered equal (e.g. "null == undefined" -> true). */
	if ((type_mask_x & (DUK_TYPE_MASK_UNDEFINED | DUK_TYPE_MASK_NULL)) &&
	    (type_mask_y & (DUK_TYPE_MASK_NULL | DUK_TYPE_MASK_UNDEFINED))) {
		return 1;
	}

	/* Number/string -> coerce string to number (e.g. "'1.5' == 1.5" -> true). */
	if ((type_mask_x & DUK_TYPE_MASK_NUMBER) && (type_mask_y & DUK_TYPE_MASK_STRING)) {
		if (!DUK_TVAL_STRING_IS_SYMBOL(tv_y)) {
			duk_double_t d1, d2;
			d1 = DUK_TVAL_GET_NUMBER(tv_x);
			d2 = duk_to_number_tval(thr, tv_y);
			return duk__js_equals_number(d1, d2);
		}
	}
	if ((type_mask_x & DUK_TYPE_MASK_STRING) && (type_mask_y & DUK_TYPE_MASK_NUMBER)) {
		if (!DUK_TVAL_STRING_IS_SYMBOL(tv_x)) {
			duk_double_t d1, d2;
			d1 = DUK_TVAL_GET_NUMBER(tv_y);
			d2 = duk_to_number_tval(thr, tv_x);
			return duk__js_equals_number(d1, d2);
		}
	}

	/* Boolean/any -> coerce boolean to number and try again.  If boolean is
	 * compared to a pointer, the final comparison after coercion now always
	 * yields false (as pointer vs. number compares to false), but this is
	 * not special cased.
	 *
	 * ToNumber(bool) is +1.0 or 0.0.  Tagged boolean value is always 0 or 1.
	 */
	if (type_mask_x & DUK_TYPE_MASK_BOOLEAN) {
		DUK_ASSERT(DUK_TVAL_GET_BOOLEAN(tv_x) == 0 || DUK_TVAL_GET_BOOLEAN(tv_x) == 1);
		duk_push_uint(thr, DUK_TVAL_GET_BOOLEAN(tv_x));
		duk_push_tval(thr, tv_y);
		goto recursive_call;
	}
	if (type_mask_y & DUK_TYPE_MASK_BOOLEAN) {
		DUK_ASSERT(DUK_TVAL_GET_BOOLEAN(tv_y) == 0 || DUK_TVAL_GET_BOOLEAN(tv_y) == 1);
		duk_push_tval(thr, tv_x);
		duk_push_uint(thr, DUK_TVAL_GET_BOOLEAN(tv_y));
		goto recursive_call;
	}

	/* String-number-symbol/object -> coerce object to primitive (apparently without hint), then try again. */
	if ((type_mask_x & (DUK_TYPE_MASK_STRING | DUK_TYPE_MASK_NUMBER)) &&
	    (type_mask_y & DUK_TYPE_MASK_OBJECT)) {
		/* No symbol check needed because symbols and strings are accepted. */
		duk_push_tval(thr, tv_x);
		duk_push_tval(thr, tv_y);
		duk_to_primitive(thr, -1, DUK_HINT_NONE);  /* apparently no hint? */
		goto recursive_call;
	}
	if ((type_mask_x & DUK_TYPE_MASK_OBJECT) &&
	    (type_mask_y & (DUK_TYPE_MASK_STRING | DUK_TYPE_MASK_NUMBER))) {
		/* No symbol check needed because symbols and strings are accepted. */
		duk_push_tval(thr, tv_x);
		duk_push_tval(thr, tv_y);
		duk_to_primitive(thr, -2, DUK_HINT_NONE);  /* apparently no hint? */
		goto recursive_call;
	}

	/* Nothing worked -> not equal. */
	return 0;

 recursive_call:
	/* Shared code path to call the helper again with arguments on stack top. */
	{
		duk_bool_t rc;
		rc = duk_js_equals_helper(thr,
		                          DUK_GET_TVAL_NEGIDX(thr, -2),
		                          DUK_GET_TVAL_NEGIDX(thr, -1),
		                          0 /*flags:nonstrict*/);
		duk_pop_2_unsafe(thr);
		return rc;
	}
}

/*
 *  Comparisons (x >= y, x > y, x <= y, x < y)
 *
 *  E5 Section 11.8.5: implement 'x < y' and then use negate and eval_left_first
 *  flags to get the rest.
 */

/* XXX: this should probably just operate on the stack top, because it
 * needs to push stuff on the stack anyway...
 */

DUK_INTERNAL duk_small_int_t duk_js_data_compare(const duk_uint8_t *buf1, const duk_uint8_t *buf2, duk_size_t len1, duk_size_t len2) {
	duk_size_t prefix_len;
	duk_small_int_t rc;

	prefix_len = (len1 <= len2 ? len1 : len2);

	/* duk_memcmp() is guaranteed to return zero (equal) for zero length
	 * inputs.
	 */
	rc = duk_memcmp_unsafe((const void *) buf1,
	                       (const void *) buf2,
	                       (size_t) prefix_len);

	if (rc < 0) {
		return -1;
	} else if (rc > 0) {
		return 1;
	}

	/* prefix matches, lengths matter now */
	if (len1 < len2) {
		/* e.g. "x" < "xx" */
		return -1;
	} else if (len1 > len2) {
		return 1;
	}

	return 0;
}

DUK_INTERNAL duk_small_int_t duk_js_string_compare(duk_hstring *h1, duk_hstring *h2) {
	/*
	 *  String comparison (E5 Section 11.8.5, step 4), which
	 *  needs to compare codepoint by codepoint.
	 *
	 *  However, UTF-8 allows us to use strcmp directly: the shared
	 *  prefix will be encoded identically (UTF-8 has unique encoding)
	 *  and the first differing character can be compared with a simple
	 *  unsigned byte comparison (which strcmp does).
	 *
	 *  This will not work properly for non-xutf-8 strings, but this
	 *  is not an issue for compliance.
	 */

	DUK_ASSERT(h1 != NULL);
	DUK_ASSERT(h2 != NULL);

	return duk_js_data_compare((const duk_uint8_t *) DUK_HSTRING_GET_DATA(h1),
	                           (const duk_uint8_t *) DUK_HSTRING_GET_DATA(h2),
	                           (duk_size_t) DUK_HSTRING_GET_BYTELEN(h1),
	                           (duk_size_t) DUK_HSTRING_GET_BYTELEN(h2));
}

#if 0  /* unused */
DUK_INTERNAL duk_small_int_t duk_js_buffer_compare(duk_heap *heap, duk_hbuffer *h1, duk_hbuffer *h2) {
	/* Similar to String comparison. */

	DUK_ASSERT(h1 != NULL);
	DUK_ASSERT(h2 != NULL);
	DUK_UNREF(heap);

	return duk_js_data_compare((const duk_uint8_t *) DUK_HBUFFER_GET_DATA_PTR(heap, h1),
	                           (const duk_uint8_t *) DUK_HBUFFER_GET_DATA_PTR(heap, h2),
	                           (duk_size_t) DUK_HBUFFER_GET_SIZE(h1),
	                           (duk_size_t) DUK_HBUFFER_GET_SIZE(h2));
}
#endif

#if defined(DUK_USE_FASTINT)
DUK_LOCAL duk_bool_t duk__compare_fastint(duk_bool_t retval, duk_int64_t v1, duk_int64_t v2) {
	DUK_ASSERT(retval == 0 || retval == 1);
	if (v1 < v2) {
		return retval ^ 1;
	} else {
		return retval;
	}
}
#endif

#if defined(DUK_USE_PARANOID_MATH)
DUK_LOCAL duk_bool_t duk__compare_number(duk_bool_t retval, duk_double_t d1, duk_double_t d2) {
	duk_small_int_t c1, s1, c2, s2;

	DUK_ASSERT(retval == 0 || retval == 1);
	c1 = (duk_small_int_t) DUK_FPCLASSIFY(d1);
	s1 = (duk_small_int_t) DUK_SIGNBIT(d1);
	c2 = (duk_small_int_t) DUK_FPCLASSIFY(d2);
	s2 = (duk_small_int_t) DUK_SIGNBIT(d2);

	if (c1 == DUK_FP_NAN || c2 == DUK_FP_NAN) {
		return 0;  /* Always false, regardless of negation. */
	}

	if (c1 == DUK_FP_ZERO && c2 == DUK_FP_ZERO) {
		/* For all combinations: +0 < +0, +0 < -0, -0 < +0, -0 < -0,
		 * steps e, f, and g.
		 */
		return retval;  /* false */
	}

	if (d1 == d2) {
		return retval;  /* false */
	}

	if (c1 == DUK_FP_INFINITE && s1 == 0) {
		/* x == +Infinity */
		return retval;  /* false */
	}

	if (c2 == DUK_FP_INFINITE && s2 == 0) {
		/* y == +Infinity */
		return retval ^ 1;  /* true */
	}

	if (c2 == DUK_FP_INFINITE && s2 != 0) {
		/* y == -Infinity */
		return retval;  /* false */
	}

	if (c1 == DUK_FP_INFINITE && s1 != 0) {
		/* x == -Infinity */
		return retval ^ 1;  /* true */
	}

	if (d1 < d2) {
		return retval ^ 1;  /* true */
	}

	return retval;  /* false */
}
#else  /* DUK_USE_PARANOID_MATH */
DUK_LOCAL duk_bool_t duk__compare_number(duk_bool_t retval, duk_double_t d1, duk_double_t d2) {
	/* This comparison tree relies doesn't match the exact steps in
	 * E5 Section 11.8.5 but should produce the same results.  The
	 * steps rely on exact IEEE semantics for NaNs, etc.
	 */

	DUK_ASSERT(retval == 0 || retval == 1);
	if (d1 < d2) {
		/* In no case should both (d1 < d2) and (d2 < d1) be true.
		 * It's possible that neither is true though, and that's
		 * handled below.
		 */
		DUK_ASSERT(!(d2 < d1));

		/* - d1 < d2, both d1/d2 are normals (not Infinity, not NaN)
		 * - d2 is +Infinity, d1 != +Infinity and NaN
		 * - d1 is -Infinity, d2 != -Infinity and NaN
		 */
		return retval ^ 1;
	} else {
		if (d2 < d1) {
			/* - !(d1 < d2), both d1/d2 are normals (not Infinity, not NaN)
			 * - d1 is +Infinity, d2 != +Infinity and NaN
			 * - d2 is -Infinity, d1 != -Infinity and NaN
			 */
			return retval;
		} else {
			/* - d1 and/or d2 is NaN
			 * - d1 and d2 are both +/- 0
			 * - d1 == d2 (including infinities)
			 */
			if (duk_double_is_nan(d1) || duk_double_is_nan(d2)) {
				/* Note: undefined from Section 11.8.5 always
				 * results in false return (see e.g. Section
				 * 11.8.3) - hence special treatment here.
				 */
				return 0;  /* zero regardless of negation */
			} else {
				return retval;
			}
		}
	}
}
#endif  /* DUK_USE_PARANOID_MATH */

DUK_INTERNAL duk_bool_t duk_js_compare_helper(duk_hthread *thr, duk_tval *tv_x, duk_tval *tv_y, duk_small_uint_t flags) {
	duk_double_t d1, d2;
	duk_small_int_t rc;
	duk_bool_t retval;

	DUK_ASSERT(DUK_COMPARE_FLAG_NEGATE == 1);  /* Rely on this flag being lowest. */
	retval = flags & DUK_COMPARE_FLAG_NEGATE;
	DUK_ASSERT(retval == 0 || retval == 1);

	/* Fast path for fastints */
#if defined(DUK_USE_FASTINT)
	if (DUK_LIKELY(DUK_TVAL_IS_FASTINT(tv_x) && DUK_TVAL_IS_FASTINT(tv_y))) {
		return duk__compare_fastint(retval,
		                            DUK_TVAL_GET_FASTINT(tv_x),
		                            DUK_TVAL_GET_FASTINT(tv_y));
	}
#endif  /* DUK_USE_FASTINT */

	/* Fast path for numbers (one of which may be a fastint) */
#if !defined(DUK_USE_PREFER_SIZE)
	if (DUK_LIKELY(DUK_TVAL_IS_NUMBER(tv_x) && DUK_TVAL_IS_NUMBER(tv_y))) {
		return duk__compare_number(retval,
		                           DUK_TVAL_GET_NUMBER(tv_x),
		                           DUK_TVAL_GET_NUMBER(tv_y));
	}
#endif

	/* Slow path */

	duk_push_tval(thr, tv_x);
	duk_push_tval(thr, tv_y);

	if (flags & DUK_COMPARE_FLAG_EVAL_LEFT_FIRST) {
		duk_to_primitive(thr, -2, DUK_HINT_NUMBER);
		duk_to_primitive(thr, -1, DUK_HINT_NUMBER);
	} else {
		duk_to_primitive(thr, -1, DUK_HINT_NUMBER);
		duk_to_primitive(thr, -2, DUK_HINT_NUMBER);
	}

	/* Note: reuse variables */
	tv_x = DUK_GET_TVAL_NEGIDX(thr, -2);
	tv_y = DUK_GET_TVAL_NEGIDX(thr, -1);

	if (DUK_TVAL_IS_STRING(tv_x) && DUK_TVAL_IS_STRING(tv_y)) {
		duk_hstring *h1 = DUK_TVAL_GET_STRING(tv_x);
		duk_hstring *h2 = DUK_TVAL_GET_STRING(tv_y);
		DUK_ASSERT(h1 != NULL);
		DUK_ASSERT(h2 != NULL);

		if (DUK_LIKELY(!DUK_HSTRING_HAS_SYMBOL(h1) && !DUK_HSTRING_HAS_SYMBOL(h2))) {
			rc = duk_js_string_compare(h1, h2);
			duk_pop_2_unsafe(thr);
			if (rc < 0) {
				return retval ^ 1;
			} else {
				return retval;
			}
		}

		/* One or both are Symbols: fall through to handle in the
		 * generic path.  Concretely, ToNumber() will fail.
		 */
	}

	/* Ordering should not matter (E5 Section 11.8.5, step 3.a). */
#if 0
	if (flags & DUK_COMPARE_FLAG_EVAL_LEFT_FIRST) {
		d1 = duk_to_number_m2(thr);
		d2 = duk_to_number_m1(thr);
	} else {
		d2 = duk_to_number_m1(thr);
		d1 = duk_to_number_m2(thr);
	}
#endif
	d1 = duk_to_number_m2(thr);
	d2 = duk_to_number_m1(thr);

	/* We want to duk_pop_2_unsafe(thr); because the values are numbers
	 * no decref check is needed.
	 */
#if defined(DUK_USE_PREFER_SIZE)
	duk_pop_2_nodecref_unsafe(thr);
#else
	DUK_ASSERT(!DUK_TVAL_NEEDS_REFCOUNT_UPDATE(duk_get_tval(thr, -2)));
	DUK_ASSERT(!DUK_TVAL_NEEDS_REFCOUNT_UPDATE(duk_get_tval(thr, -1)));
	DUK_ASSERT(duk_get_top(thr) >= 2);
	thr->valstack_top -= 2;
	tv_x = thr->valstack_top;
	tv_y = tv_x + 1;
	DUK_TVAL_SET_UNDEFINED(tv_x);  /* Value stack policy */
	DUK_TVAL_SET_UNDEFINED(tv_y);
#endif

	return duk__compare_number(retval, d1, d2);
}

/*
 *  instanceof
 */

/*
 *  ES2015 Section 7.3.19 describes the OrdinaryHasInstance() algorithm
 *  which covers both bound and non-bound functions; in effect the algorithm
 *  includes E5 Sections 11.8.6, 15.3.5.3, and 15.3.4.5.3.
 *
 *  ES2015 Section 12.9.4 describes the instanceof operator which first
 *  checks @@hasInstance well-known symbol and falls back to
 *  OrdinaryHasInstance().
 *
 *  Limited Proxy support: don't support 'getPrototypeOf' trap but
 *  continue lookup in Proxy target if the value is a Proxy.
 */

DUK_LOCAL duk_bool_t duk__js_instanceof_helper(duk_hthread *thr, duk_tval *tv_x, duk_tval *tv_y, duk_bool_t skip_sym_check) {
	duk_hobject *func;
	duk_hobject *val;
	duk_hobject *proto;
	duk_tval *tv;
	duk_bool_t skip_first;
	duk_uint_t sanity;

	/*
	 *  Get the values onto the stack first.  It would be possible to cover
	 *  some normal cases without resorting to the value stack.
	 *
	 *  The right hand side could be a light function (as they generally
	 *  behave like objects).  Light functions never have a 'prototype'
	 *  property so E5.1 Section 15.3.5.3 step 3 always throws a TypeError.
	 *  Using duk_require_hobject() is thus correct (except for error msg).
	 */

	duk_push_tval(thr, tv_x);
	duk_push_tval(thr, tv_y);
	func = duk_require_hobject(thr, -1);
	DUK_ASSERT(func != NULL);

#if defined(DUK_USE_SYMBOL_BUILTIN)
	/*
	 *  @@hasInstance check, ES2015 Section 12.9.4, Steps 2-4.
	 */
	if (!skip_sym_check) {
		if (duk_get_method_stridx(thr, -1, DUK_STRIDX_WELLKNOWN_SYMBOL_HAS_INSTANCE)) {
			/* [ ... lhs rhs func ] */
			duk_insert(thr, -3);    /* -> [ ... func lhs rhs ] */
			duk_swap_top(thr, -2);  /* -> [ ... func rhs(this) lhs ] */
			duk_call_method(thr, 1);
			return duk_to_boolean_top_pop(thr);
		}
	}
#else
	DUK_UNREF(skip_sym_check);
#endif

	/*
	 *  For bound objects, [[HasInstance]] just calls the target function
	 *  [[HasInstance]].  If that is again a bound object, repeat until
	 *  we find a non-bound Function object.
	 *
	 *  The bound function chain is now "collapsed" so there can be only
	 *  one bound function in the chain.
	 */

	if (!DUK_HOBJECT_IS_CALLABLE(func)) {
		/*
		 *  Note: of native ECMAScript objects, only Function instances
		 *  have a [[HasInstance]] internal property.  Custom objects might
		 *  also have it, but not in current implementation.
		 *
		 *  XXX: add a separate flag, DUK_HOBJECT_FLAG_ALLOW_INSTANCEOF?
		 */
		goto error_invalid_rval;
	}

	if (DUK_HOBJECT_HAS_BOUNDFUNC(func)) {
		duk_push_tval(thr, &((duk_hboundfunc *) (void *) func)->target);
		duk_replace(thr, -2);
		func = duk_require_hobject(thr, -1);  /* lightfunc throws */

		/* Rely on Function.prototype.bind() never creating bound
		 * functions whose target is not proper.
		 */
		DUK_ASSERT(func != NULL);
		DUK_ASSERT(DUK_HOBJECT_IS_CALLABLE(func));
	}

	/*
	 *  'func' is now a non-bound object which supports [[HasInstance]]
	 *  (which here just means DUK_HOBJECT_FLAG_CALLABLE).  Move on
	 *  to execute E5 Section 15.3.5.3.
	 */

	DUK_ASSERT(func != NULL);
	DUK_ASSERT(!DUK_HOBJECT_HAS_BOUNDFUNC(func));
	DUK_ASSERT(DUK_HOBJECT_IS_CALLABLE(func));

	/* [ ... lval rval(func) ] */

	/* For lightfuncs, buffers, and pointers start the comparison directly
	 * from the virtual prototype object.
	 */
	skip_first = 0;
	tv = DUK_GET_TVAL_NEGIDX(thr, -2);
	switch (DUK_TVAL_GET_TAG(tv)) {
	case DUK_TAG_LIGHTFUNC:
		val = thr->builtins[DUK_BIDX_FUNCTION_PROTOTYPE];
		DUK_ASSERT(val != NULL);
		break;
	case DUK_TAG_BUFFER:
		val = thr->builtins[DUK_BIDX_UINT8ARRAY_PROTOTYPE];
		DUK_ASSERT(val != NULL);
		break;
	case DUK_TAG_POINTER:
		val = thr->builtins[DUK_BIDX_POINTER_PROTOTYPE];
		DUK_ASSERT(val != NULL);
		break;
	case DUK_TAG_OBJECT:
		skip_first = 1;  /* Ignore object itself on first round. */
		val = DUK_TVAL_GET_OBJECT(tv);
		DUK_ASSERT(val != NULL);
		break;
	default:
		goto pop2_and_false;
	}
	DUK_ASSERT(val != NULL);  /* Loop doesn't actually rely on this. */

	/* Look up .prototype of rval.  Leave it on the value stack in case it
	 * has been virtualized (e.g. getter, Proxy trap).
	 */
	duk_get_prop_stridx_short(thr, -1, DUK_STRIDX_PROTOTYPE);  /* -> [ ... lval rval rval.prototype ] */
#if defined(DUK_USE_VERBOSE_ERRORS)
	proto = duk_get_hobject(thr, -1);
	if (proto == NULL) {
		goto error_invalid_rval_noproto;
	}
#else
	proto = duk_require_hobject(thr, -1);
#endif

	sanity = DUK_HOBJECT_PROTOTYPE_CHAIN_SANITY;
	do {
		/*
		 *  Note: prototype chain is followed BEFORE first comparison.  This
		 *  means that the instanceof lval is never itself compared to the
		 *  rval.prototype property.  This is apparently intentional, see E5
		 *  Section 15.3.5.3, step 4.a.
		 *
		 *  Also note:
		 *
		 *      js> (function() {}) instanceof Function
		 *      true
		 *      js> Function instanceof Function
		 *      true
		 *
		 *  For the latter, h_proto will be Function.prototype, which is the
		 *  built-in Function prototype.  Because Function.[[Prototype]] is
		 *  also the built-in Function prototype, the result is true.
		 */

		if (!val) {
			goto pop3_and_false;
		}

		DUK_ASSERT(val != NULL);
#if defined(DUK_USE_ES6_PROXY)
		val = duk_hobject_resolve_proxy_target(val);
#endif

		if (skip_first) {
			skip_first = 0;
		} else if (val == proto) {
			goto pop3_and_true;
		}

		DUK_ASSERT(val != NULL);
		val = DUK_HOBJECT_GET_PROTOTYPE(thr->heap, val);
	} while (--sanity > 0);

	if (DUK_UNLIKELY(sanity == 0)) {
		DUK_ERROR_RANGE(thr, DUK_STR_PROTOTYPE_CHAIN_LIMIT);
		DUK_WO_NORETURN(return 0;);
	}
	DUK_UNREACHABLE();

 pop2_and_false:
	duk_pop_2_unsafe(thr);
	return 0;

 pop3_and_false:
	duk_pop_3_unsafe(thr);
	return 0;

 pop3_and_true:
	duk_pop_3_unsafe(thr);
	return 1;

 error_invalid_rval:
	DUK_ERROR_TYPE(thr, DUK_STR_INVALID_INSTANCEOF_RVAL);
	DUK_WO_NORETURN(return 0;);

#if defined(DUK_USE_VERBOSE_ERRORS)
 error_invalid_rval_noproto:
	DUK_ERROR_TYPE(thr, DUK_STR_INVALID_INSTANCEOF_RVAL_NOPROTO);
	DUK_WO_NORETURN(return 0;);
#endif
}

#if defined(DUK_USE_SYMBOL_BUILTIN)
DUK_INTERNAL duk_bool_t duk_js_instanceof_ordinary(duk_hthread *thr, duk_tval *tv_x, duk_tval *tv_y) {
	return duk__js_instanceof_helper(thr, tv_x, tv_y, 1 /*skip_sym_check*/);
}
#endif

DUK_INTERNAL duk_bool_t duk_js_instanceof(duk_hthread *thr, duk_tval *tv_x, duk_tval *tv_y) {
	return duk__js_instanceof_helper(thr, tv_x, tv_y, 0 /*skip_sym_check*/);
}

/*
 *  in
 */

/*
 *  E5 Sections 11.8.7, 8.12.6.
 *
 *  Basically just a property existence check using [[HasProperty]].
 */

DUK_INTERNAL duk_bool_t duk_js_in(duk_hthread *thr, duk_tval *tv_x, duk_tval *tv_y) {
	duk_bool_t retval;

	/*
	 *  Get the values onto the stack first.  It would be possible to cover
	 *  some normal cases without resorting to the value stack (e.g. if
	 *  lval is already a string).
	 */

	/* XXX: The ES5/5.1/6 specifications require that the key in 'key in obj'
	 * must be string coerced before the internal HasProperty() algorithm is
	 * invoked.  A fast path skipping coercion could be safely implemented for
	 * numbers (as number-to-string coercion has no side effects).  For ES2015
	 * proxy behavior, the trap 'key' argument must be in a string coerced
	 * form (which is a shame).
	 */

	/* TypeError if rval is not an object or object like (e.g. lightfunc
	 * or plain buffer).
	 */
	duk_push_tval(thr, tv_x);
	duk_push_tval(thr, tv_y);
	duk_require_type_mask(thr, -1, DUK_TYPE_MASK_OBJECT | DUK_TYPE_MASK_LIGHTFUNC | DUK_TYPE_MASK_BUFFER);

	(void) duk_to_property_key_hstring(thr, -2);

	retval = duk_hobject_hasprop(thr,
	                             DUK_GET_TVAL_NEGIDX(thr, -1),
	                             DUK_GET_TVAL_NEGIDX(thr, -2));

	duk_pop_2_unsafe(thr);
	return retval;
}

/*
 *  typeof
 *
 *  E5 Section 11.4.3.
 *
 *  Very straightforward.  The only question is what to return for our
 *  non-standard tag / object types.
 *
 *  There is an unfortunate string constant define naming problem with
 *  typeof return values for e.g. "Object" and "object"; careful with
 *  the built-in string defines.  The LC_XXX defines are used for the
 *  lowercase variants now.
 */

DUK_INTERNAL duk_small_uint_t duk_js_typeof_stridx(duk_tval *tv_x) {
	duk_small_uint_t stridx = 0;

	switch (DUK_TVAL_GET_TAG(tv_x)) {
	case DUK_TAG_UNDEFINED: {
		stridx = DUK_STRIDX_LC_UNDEFINED;
		break;
	}
	case DUK_TAG_NULL: {
		/* Note: not a typo, "object" is returned for a null value. */
		stridx = DUK_STRIDX_LC_OBJECT;
		break;
	}
	case DUK_TAG_BOOLEAN: {
		stridx = DUK_STRIDX_LC_BOOLEAN;
		break;
	}
	case DUK_TAG_POINTER: {
		/* Implementation specific. */
		stridx = DUK_STRIDX_LC_POINTER;
		break;
	}
	case DUK_TAG_STRING: {
		duk_hstring *str;

		/* All internal keys are identified as Symbols. */
		str = DUK_TVAL_GET_STRING(tv_x);
		DUK_ASSERT(str != NULL);
		if (DUK_UNLIKELY(DUK_HSTRING_HAS_SYMBOL(str))) {
			stridx = DUK_STRIDX_LC_SYMBOL;
		} else {
			stridx = DUK_STRIDX_LC_STRING;
		}
		break;
	}
	case DUK_TAG_OBJECT: {
		duk_hobject *obj = DUK_TVAL_GET_OBJECT(tv_x);
		DUK_ASSERT(obj != NULL);
		if (DUK_HOBJECT_IS_CALLABLE(obj)) {
			stridx = DUK_STRIDX_LC_FUNCTION;
		} else {
			stridx = DUK_STRIDX_LC_OBJECT;
		}
		break;
	}
	case DUK_TAG_BUFFER: {
		/* Implementation specific.  In Duktape 1.x this would be
		 * 'buffer', in Duktape 2.x changed to 'object' because plain
		 * buffers now mimic Uint8Array objects.
		 */
		stridx = DUK_STRIDX_LC_OBJECT;
		break;
	}
	case DUK_TAG_LIGHTFUNC: {
		stridx = DUK_STRIDX_LC_FUNCTION;
		break;
	}
#if defined(DUK_USE_FASTINT)
	case DUK_TAG_FASTINT:
#endif
	default: {
		/* number */
		DUK_ASSERT(!DUK_TVAL_IS_UNUSED(tv_x));
		DUK_ASSERT(DUK_TVAL_IS_NUMBER(tv_x));
		stridx = DUK_STRIDX_LC_NUMBER;
		break;
	}
	}

	DUK_ASSERT_STRIDX_VALID(stridx);
	return stridx;
}

/*
 *  Array index and length
 *
 *  Array index: E5 Section 15.4
 *  Array length: E5 Section 15.4.5.1 steps 3.c - 3.d (array length write)
 */

/* Compure array index from string context, or return a "not array index"
 * indicator.
 */
DUK_INTERNAL duk_uarridx_t duk_js_to_arrayindex_string(const duk_uint8_t *str, duk_uint32_t blen) {
	duk_uarridx_t res;

	/* Only strings with byte length 1-10 can be 32-bit array indices.
	 * Leading zeroes (except '0' alone), plus/minus signs are not allowed.
	 * We could do a lot of prechecks here, but since most strings won't
	 * start with any digits, it's simpler to just parse the number and
	 * fail quickly.
	 */

	res = 0;
	if (blen == 0) {
		goto parse_fail;
	}
	do {
		duk_uarridx_t dig;
		dig = (duk_uarridx_t) (*str++) - DUK_ASC_0;

		if (dig <= 9U) {
			/* Careful overflow handling.  When multiplying by 10:
			 * - 0x19999998 x 10 = 0xfffffff0: no overflow, and adding
			 *   0...9 is safe.
			 * - 0x19999999 x 10 = 0xfffffffa: no overflow, adding
			 *   0...5 is safe, 6...9 overflows.
			 * - 0x1999999a x 10 = 0x100000004: always overflow.
			 */
			if (DUK_UNLIKELY(res >= 0x19999999UL)) {
				if (res >= 0x1999999aUL) {
					/* Always overflow. */
					goto parse_fail;
				}
				DUK_ASSERT(res == 0x19999999UL);
				if (dig >= 6U) {
					goto parse_fail;
				}
				res = 0xfffffffaUL + dig;
				DUK_ASSERT(res >= 0xfffffffaUL);
				DUK_ASSERT_DISABLE(res <= 0xffffffffUL);  /* range */
			} else {
				res = res * 10U + dig;
				if (DUK_UNLIKELY(res == 0)) {
					/* If 'res' is 0, previous 'res' must
					 * have been 0 and we scanned in a zero.
					 * This is only allowed if blen == 1,
					 * i.e. the exact string '0'.
					 */
					if (blen == (duk_uint32_t) 1) {
						return 0;
					}
					goto parse_fail;
				}
			}
		} else {
			/* Because 'dig' is unsigned, catches both values
			 * above '9' and below '0'.
			 */
			goto parse_fail;
		}
	} while (--blen > 0);

	return res;

 parse_fail:
	return DUK_HSTRING_NO_ARRAY_INDEX;
}

#if !defined(DUK_USE_HSTRING_ARRIDX)
/* Get array index for a string which is known to be an array index.  This helper
 * is needed when duk_hstring doesn't concretely store the array index, but strings
 * are flagged as array indices at intern time.
 */
DUK_INTERNAL duk_uarridx_t duk_js_to_arrayindex_hstring_fast_known(duk_hstring *h) {
	const duk_uint8_t *p;
	duk_uarridx_t res;
	duk_uint8_t t;

	DUK_ASSERT(h != NULL);
	DUK_ASSERT(DUK_HSTRING_HAS_ARRIDX(h));

	p = DUK_HSTRING_GET_DATA(h);
	res = 0;
	for (;;) {
		t = *p++;
		if (DUK_UNLIKELY(t == 0)) {
			/* Scanning to NUL is always safe for interned strings. */
			break;
		}
		DUK_ASSERT(t >= (duk_uint8_t) DUK_ASC_0 && t <= (duk_uint8_t) DUK_ASC_9);
		res = res * 10U + (duk_uarridx_t) t - (duk_uarridx_t) DUK_ASC_0;
	}
	return res;
}

DUK_INTERNAL duk_uarridx_t duk_js_to_arrayindex_hstring_fast(duk_hstring *h) {
	DUK_ASSERT(h != NULL);
	if (!DUK_HSTRING_HAS_ARRIDX(h)) {
		return DUK_HSTRING_NO_ARRAY_INDEX;
	}
	return duk_js_to_arrayindex_hstring_fast_known(h);
}
#endif  /* DUK_USE_HSTRING_ARRIDX */
/*
 *  Identifier access and function closure handling.
 *
 *  Provides the primitives for slow path identifier accesses: GETVAR,
 *  PUTVAR, DELVAR, etc.  The fast path, direct register accesses, should
 *  be used for most identifier accesses.  Consequently, these slow path
 *  primitives should be optimized for maximum compactness.
 *
 *  ECMAScript environment records (declarative and object) are represented
 *  as internal objects with control keys.  Environment records have a
 *  parent record ("outer environment reference") which is represented by
 *  the implicit prototype for technical reasons (in other words, it is a
 *  convenient field).  The prototype chain is not followed in the ordinary
 *  sense for variable lookups.
 *
 *  See identifier-handling.rst for more details on the identifier algorithms
 *  and the internal representation.  See function-objects.rst for details on
 *  what function templates and instances are expected to look like.
 *
 *  Care must be taken to avoid duk_tval pointer invalidation caused by
 *  e.g. value stack or object resizing.
 *
 *  TODO: properties for function instances could be initialized much more
 *  efficiently by creating a property allocation for a certain size and
 *  filling in keys and values directly (and INCREFing both with "bulk incref"
 *  primitives.
 *
 *  XXX: duk_hobject_getprop() and duk_hobject_putprop() calls are a bit
 *  awkward (especially because they follow the prototype chain); rework
 *  if "raw" own property helpers are added.
 */

/* #include duk_internal.h -> already included */

/*
 *  Local result type for duk__get_identifier_reference() lookup.
 */

typedef struct {
	duk_hobject *env;
	duk_hobject *holder;      /* for object-bound identifiers */
	duk_tval *value;          /* for register-bound and declarative env identifiers */
	duk_uint_t attrs;         /* property attributes for identifier (relevant if value != NULL) */
	duk_bool_t has_this;      /* for object-bound identifiers: provide 'this' binding */
} duk__id_lookup_result;

/*
 *  Create a new function object based on a "template function" which contains
 *  compiled bytecode, constants, etc, but lacks a lexical environment.
 *
 *  ECMAScript requires that each created closure is a separate object, with
 *  its own set of editable properties.  However, structured property values
 *  (such as the formal arguments list and the variable map) are shared.
 *  Also the bytecode, constants, and inner functions are shared.
 *
 *  See E5 Section 13.2 for detailed requirements on the function objects;
 *  there are no similar requirements for function "templates" which are an
 *  implementation dependent internal feature.  Also see function-objects.rst
 *  for a discussion on the function instance properties provided by this
 *  implementation.
 *
 *  Notes:
 *
 *   * Order of internal properties should match frequency of use, since the
 *     properties will be linearly scanned on lookup (functions usually don't
 *     have enough properties to warrant a hash part).
 *
 *   * The created closure is independent of its template; they do share the
 *     same 'data' buffer object, but the template object itself can be freed
 *     even if the closure object remains reachable.
 */

DUK_LOCAL void duk__inc_data_inner_refcounts(duk_hthread *thr, duk_hcompfunc *f) {
	duk_tval *tv, *tv_end;
	duk_hobject **funcs, **funcs_end;

	DUK_UNREF(thr);

	/* If function creation fails due to out-of-memory, the data buffer
	 * pointer may be NULL in some cases.  That's actually possible for
	 * GC code, but shouldn't be possible here because the incomplete
	 * function will be unwound from the value stack and never instantiated.
	 */
	DUK_ASSERT(DUK_HCOMPFUNC_GET_DATA(thr->heap, f) != NULL);

	tv = DUK_HCOMPFUNC_GET_CONSTS_BASE(thr->heap, f);
	tv_end = DUK_HCOMPFUNC_GET_CONSTS_END(thr->heap, f);
	while (tv < tv_end) {
		DUK_TVAL_INCREF(thr, tv);
		tv++;
	}

	funcs = DUK_HCOMPFUNC_GET_FUNCS_BASE(thr->heap, f);
	funcs_end = DUK_HCOMPFUNC_GET_FUNCS_END(thr->heap, f);
	while (funcs < funcs_end) {
		DUK_HEAPHDR_INCREF(thr, (duk_heaphdr *) *funcs);
		funcs++;
	}
}

/* Push a new closure on the stack.
 *
 * Note: if fun_temp has NEWENV, i.e. a new lexical and variable declaration
 * is created when the function is called, only outer_lex_env matters
 * (outer_var_env is ignored and may or may not be same as outer_lex_env).
 */

DUK_LOCAL const duk_uint16_t duk__closure_copy_proplist[] = {
	/* order: most frequent to least frequent */
	DUK_STRIDX_INT_VARMAP,
	DUK_STRIDX_INT_FORMALS,
#if defined(DUK_USE_PC2LINE)
	DUK_STRIDX_INT_PC2LINE,
#endif
#if defined(DUK_USE_FUNC_FILENAME_PROPERTY)
	DUK_STRIDX_FILE_NAME,
#endif
#if defined(DUK_USE_NONSTD_FUNC_SOURCE_PROPERTY)
	DUK_STRIDX_INT_SOURCE
#endif
};

DUK_INTERNAL
void duk_js_push_closure(duk_hthread *thr,
                         duk_hcompfunc *fun_temp,
                         duk_hobject *outer_var_env,
                         duk_hobject *outer_lex_env,
                         duk_bool_t add_auto_proto) {
	duk_hcompfunc *fun_clos;
	duk_harray *formals;
	duk_small_uint_t i;
	duk_uint_t len_value;

	DUK_ASSERT(fun_temp != NULL);
	DUK_ASSERT(DUK_HCOMPFUNC_GET_DATA(thr->heap, fun_temp) != NULL);
	DUK_ASSERT(DUK_HCOMPFUNC_GET_FUNCS(thr->heap, fun_temp) != NULL);
	DUK_ASSERT(DUK_HCOMPFUNC_GET_BYTECODE(thr->heap, fun_temp) != NULL);
	DUK_ASSERT(outer_var_env != NULL);
	DUK_ASSERT(outer_lex_env != NULL);
	DUK_UNREF(len_value);

	DUK_STATS_INC(thr->heap, stats_envrec_pushclosure);

	fun_clos = duk_push_hcompfunc(thr);
	DUK_ASSERT(fun_clos != NULL);
	DUK_ASSERT(DUK_HOBJECT_GET_PROTOTYPE(thr->heap, (duk_hobject *) fun_clos) == thr->builtins[DUK_BIDX_FUNCTION_PROTOTYPE]);

	duk_push_hobject(thr, &fun_temp->obj);  /* -> [ ... closure template ] */

	DUK_ASSERT(DUK_HOBJECT_IS_COMPFUNC((duk_hobject *) fun_clos));
	DUK_ASSERT(DUK_HCOMPFUNC_GET_DATA(thr->heap, fun_clos) == NULL);
	DUK_ASSERT(DUK_HCOMPFUNC_GET_FUNCS(thr->heap, fun_clos) == NULL);
	DUK_ASSERT(DUK_HCOMPFUNC_GET_BYTECODE(thr->heap, fun_clos) == NULL);

	DUK_HCOMPFUNC_SET_DATA(thr->heap, fun_clos, DUK_HCOMPFUNC_GET_DATA(thr->heap, fun_temp));
	DUK_HCOMPFUNC_SET_FUNCS(thr->heap, fun_clos, DUK_HCOMPFUNC_GET_FUNCS(thr->heap, fun_temp));
	DUK_HCOMPFUNC_SET_BYTECODE(thr->heap, fun_clos, DUK_HCOMPFUNC_GET_BYTECODE(thr->heap, fun_temp));

	/* Note: all references inside 'data' need to get their refcounts
	 * upped too.  This is the case because refcounts are decreased
	 * through every function referencing 'data' independently.
	 */

	DUK_HBUFFER_INCREF(thr, DUK_HCOMPFUNC_GET_DATA(thr->heap, fun_clos));
	duk__inc_data_inner_refcounts(thr, fun_temp);

	fun_clos->nregs = fun_temp->nregs;
	fun_clos->nargs = fun_temp->nargs;
#if defined(DUK_USE_DEBUGGER_SUPPORT)
	fun_clos->start_line = fun_temp->start_line;
	fun_clos->end_line = fun_temp->end_line;
#endif

	DUK_ASSERT(DUK_HCOMPFUNC_GET_DATA(thr->heap, fun_clos) != NULL);
	DUK_ASSERT(DUK_HCOMPFUNC_GET_FUNCS(thr->heap, fun_clos) != NULL);
	DUK_ASSERT(DUK_HCOMPFUNC_GET_BYTECODE(thr->heap, fun_clos) != NULL);

	/* XXX: Could also copy from template, but there's no way to have any
	 * other value here now (used code has no access to the template).
	 * Prototype is set by duk_push_hcompfunc().
	 */
	DUK_ASSERT(DUK_HOBJECT_GET_PROTOTYPE(thr->heap, &fun_clos->obj) == thr->builtins[DUK_BIDX_FUNCTION_PROTOTYPE]);
#if 0
	DUK_HOBJECT_SET_PROTOTYPE_UPDREF(thr, &fun_clos->obj, thr->builtins[DUK_BIDX_FUNCTION_PROTOTYPE]);
#endif

	/* Copy duk_hobject flags as is from the template using a mask.
	 * Leave out duk_heaphdr owned flags just in case (e.g. if there's
	 * some GC flag or similar).  Some flags can then be adjusted
	 * separately if necessary.
	 */

	/* DUK_HEAPHDR_SET_FLAGS() masks changes to non-duk_heaphdr flags only. */
	DUK_HEAPHDR_SET_FLAGS((duk_heaphdr *) fun_clos, DUK_HEAPHDR_GET_FLAGS_RAW((duk_heaphdr *) fun_temp));
	DUK_DD(DUK_DDPRINT("fun_temp heaphdr flags: 0x%08lx, fun_clos heaphdr flags: 0x%08lx",
	                   (unsigned long) DUK_HEAPHDR_GET_FLAGS_RAW((duk_heaphdr *) fun_temp),
	                   (unsigned long) DUK_HEAPHDR_GET_FLAGS_RAW((duk_heaphdr *) fun_clos)));

	DUK_ASSERT(DUK_HOBJECT_HAS_EXTENSIBLE(&fun_clos->obj));
	DUK_ASSERT(!DUK_HOBJECT_HAS_BOUNDFUNC(&fun_clos->obj));
	DUK_ASSERT(DUK_HOBJECT_HAS_COMPFUNC(&fun_clos->obj));
	DUK_ASSERT(!DUK_HOBJECT_HAS_NATFUNC(&fun_clos->obj));
	DUK_ASSERT(!DUK_HOBJECT_IS_THREAD(&fun_clos->obj));
	/* DUK_HOBJECT_FLAG_ARRAY_PART: don't care */
	/* DUK_HOBJECT_FLAG_NEWENV: handled below */
	DUK_ASSERT(!DUK_HOBJECT_HAS_EXOTIC_ARRAY(&fun_clos->obj));
	DUK_ASSERT(!DUK_HOBJECT_HAS_EXOTIC_STRINGOBJ(&fun_clos->obj));
	DUK_ASSERT(!DUK_HOBJECT_HAS_EXOTIC_ARGUMENTS(&fun_clos->obj));

	if (!DUK_HOBJECT_HAS_CONSTRUCTABLE(&fun_clos->obj)) {
		/* If the template is not constructable don't add an automatic
		 * .prototype property.  This is the case for e.g. ES2015 object
		 * literal getters/setters and method definitions.
		 */
		add_auto_proto = 0;
	}

	/*
	 *  Setup environment record properties based on the template and
	 *  its flags.
	 *
	 *  If DUK_HOBJECT_HAS_NEWENV(fun_temp) is true, the environment
	 *  records represent identifiers "outside" the function; the
	 *  "inner" environment records are created on demand.  Otherwise,
	 *  the environment records are those that will be directly used
	 *  (e.g. for declarations).
	 *
	 *  _Lexenv is always set; _Varenv defaults to _Lexenv if missing,
	 *  so _Varenv is only set if _Lexenv != _Varenv.
	 *
	 *  This is relatively complex, see doc/identifier-handling.rst.
	 */

	if (DUK_HOBJECT_HAS_NEWENV(&fun_clos->obj)) {
#if defined(DUK_USE_FUNC_NAME_PROPERTY)
		if (DUK_HOBJECT_HAS_NAMEBINDING(&fun_clos->obj)) {
			duk_hobject *proto;
			duk_hdecenv *new_env;

			/*
			 *  Named function expression, name needs to be bound
			 *  in an intermediate environment record.  The "outer"
			 *  lexical/variable environment will thus be:
			 *
			 *  a) { funcname: <func>, __prototype: outer_lex_env }
			 *  b) { funcname: <func>, __prototype:  <globalenv> }  (if outer_lex_env missing)
			 */

			if (outer_lex_env) {
				proto = outer_lex_env;
			} else {
				proto = thr->builtins[DUK_BIDX_GLOBAL_ENV];
			}

			/* -> [ ... closure template env ] */
			new_env = duk_hdecenv_alloc(thr,
			                            DUK_HOBJECT_FLAG_EXTENSIBLE |
			                            DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_DECENV));
			DUK_ASSERT(new_env != NULL);
			duk_push_hobject(thr, (duk_hobject *) new_env);

			DUK_ASSERT(DUK_HOBJECT_GET_PROTOTYPE(thr->heap, (duk_hobject *) new_env) == NULL);
			DUK_HOBJECT_SET_PROTOTYPE(thr->heap, (duk_hobject *) new_env, proto);
			DUK_HOBJECT_INCREF_ALLOWNULL(thr, proto);

			DUK_ASSERT(new_env->thread == NULL);  /* Closed. */
			DUK_ASSERT(new_env->varmap == NULL);

			/* It's important that duk_xdef_prop() is a 'raw define' so that any
			 * properties in an ancestor are never an issue (they should never be
			 * e.g. non-writable, but just in case).
			 *
			 * Because template objects are not visible to user code, the case
			 * where .name is missing shouldn't happen in practice.  It it does,
			 * the name 'undefined' gets bound and maps to the closure (which is
			 * a bit odd, but safe).
			 */
			(void) duk_get_prop_stridx_short(thr, -2, DUK_STRIDX_NAME);
			/* -> [ ... closure template env funcname ] */
			duk_dup_m4(thr);                                           /* -> [ ... closure template env funcname closure ] */
			duk_xdef_prop(thr, -3, DUK_PROPDESC_FLAGS_NONE);           /* -> [ ... closure template env ] */
			/* env[funcname] = closure */

			/* [ ... closure template env ] */

			DUK_HCOMPFUNC_SET_LEXENV(thr->heap, fun_clos, (duk_hobject *) new_env);
			DUK_HCOMPFUNC_SET_VARENV(thr->heap, fun_clos, (duk_hobject *) new_env);
			DUK_HOBJECT_INCREF(thr, (duk_hobject *) new_env);
			DUK_HOBJECT_INCREF(thr, (duk_hobject *) new_env);
			duk_pop_unsafe(thr);

			/* [ ... closure template ] */
		}
		else
#endif  /* DUK_USE_FUNC_NAME_PROPERTY */
		{
			/*
			 *  Other cases (function declaration, anonymous function expression,
			 *  strict direct eval code).  The "outer" environment will be whatever
			 *  the caller gave us.
			 */

			DUK_HCOMPFUNC_SET_LEXENV(thr->heap, fun_clos, outer_lex_env);
			DUK_HCOMPFUNC_SET_VARENV(thr->heap, fun_clos, outer_lex_env);
			DUK_HOBJECT_INCREF(thr, outer_lex_env);
			DUK_HOBJECT_INCREF(thr, outer_lex_env);

			/* [ ... closure template ] */
		}
	} else {
		/*
		 *  Function gets no new environment when called.  This is the
		 *  case for global code, indirect eval code, and non-strict
		 *  direct eval code.  There is no direct correspondence to the
		 *  E5 specification, as global/eval code is not exposed as a
		 *  function.
		 */

		DUK_ASSERT(!DUK_HOBJECT_HAS_NAMEBINDING(&fun_temp->obj));

		DUK_HCOMPFUNC_SET_LEXENV(thr->heap, fun_clos, outer_lex_env);
		DUK_HCOMPFUNC_SET_VARENV(thr->heap, fun_clos, outer_var_env);
		DUK_HOBJECT_INCREF(thr, outer_lex_env);  /* NULLs not allowed; asserted on entry */
		DUK_HOBJECT_INCREF(thr, outer_var_env);
	}
	DUK_DDD(DUK_DDDPRINT("closure varenv -> %!ipO, lexenv -> %!ipO",
	                     (duk_heaphdr *) fun_clos->var_env,
	                     (duk_heaphdr *) fun_clos->lex_env));

	/* Call handling assumes this for all callable closures. */
	DUK_ASSERT(DUK_HCOMPFUNC_GET_LEXENV(thr->heap, fun_clos) != NULL);
	DUK_ASSERT(DUK_HCOMPFUNC_GET_VARENV(thr->heap, fun_clos) != NULL);

	/*
	 *  Copy some internal properties directly
	 *
	 *  The properties will be non-writable and non-enumerable, but
	 *  configurable.
	 *
	 *  Function templates are bare objects, so inheritance of internal
	 *  Symbols is not an issue here even when using ordinary property
	 *  reads.  The function instance created is not bare, so internal
	 *  Symbols must be defined without inheritance checks.
	 */

	/* [ ... closure template ] */

	DUK_DDD(DUK_DDDPRINT("copying properties: closure=%!iT, template=%!iT",
	                     (duk_tval *) duk_get_tval(thr, -2),
	                     (duk_tval *) duk_get_tval(thr, -1)));

	for (i = 0; i < (duk_small_uint_t) (sizeof(duk__closure_copy_proplist) / sizeof(duk_uint16_t)); i++) {
		duk_small_int_t stridx = (duk_small_int_t) duk__closure_copy_proplist[i];
		if (duk_xget_owndataprop_stridx_short(thr, -1, stridx)) {
			/* [ ... closure template val ] */
			DUK_DDD(DUK_DDDPRINT("copying property, stridx=%ld -> found", (long) stridx));
			duk_xdef_prop_stridx_short(thr, -3, stridx, DUK_PROPDESC_FLAGS_C);
		} else {
			DUK_DDD(DUK_DDDPRINT("copying property, stridx=%ld -> not found", (long) stridx));
			duk_pop_unsafe(thr);
		}
	}

	/*
	 *  "length" maps to number of formals (E5 Section 13.2) for function
	 *  declarations/expressions (non-bound functions).  Note that 'nargs'
	 *  is NOT necessarily equal to the number of arguments.  Use length
	 *  of _Formals; if missing, assume nargs matches .length.
	 */

	/* [ ... closure template ] */

	formals = duk_hobject_get_formals(thr, (duk_hobject *) fun_temp);
	if (formals) {
		len_value = (duk_uint_t) formals->length;
		DUK_DD(DUK_DDPRINT("closure length from _Formals -> %ld", (long) len_value));
	} else {
		len_value = fun_temp->nargs;
		DUK_DD(DUK_DDPRINT("closure length defaulted from nargs -> %ld", (long) len_value));
	}

	duk_push_uint(thr, len_value);  /* [ ... closure template len_value ] */
	duk_xdef_prop_stridx_short(thr, -3, DUK_STRIDX_LENGTH, DUK_PROPDESC_FLAGS_C);

	/*
	 *  "prototype" is, by default, a fresh object with the "constructor"
	 *  property.
	 *
	 *  Note that this creates a circular reference for every function
	 *  instance (closure) which prevents refcount-based collection of
	 *  function instances.
	 *
	 *  XXX: Try to avoid creating the default prototype object, because
	 *  many functions are not used as constructors and the default
	 *  prototype is unnecessary.  Perhaps it could be created on-demand
	 *  when it is first accessed?
	 */

	/* [ ... closure template ] */

	if (add_auto_proto) {
		duk_push_object(thr);  /* -> [ ... closure template newobj ] */
		duk_dup_m3(thr);       /* -> [ ... closure template newobj closure ] */
		duk_xdef_prop_stridx_short(thr, -2, DUK_STRIDX_CONSTRUCTOR, DUK_PROPDESC_FLAGS_WC);  /* -> [ ... closure template newobj ] */
		duk_compact(thr, -1);  /* compact the prototype */
		duk_xdef_prop_stridx_short(thr, -3, DUK_STRIDX_PROTOTYPE, DUK_PROPDESC_FLAGS_W);     /* -> [ ... closure template ] */
	}

	/*
	 *  "arguments" and "caller" must be mapped to throwers for strict
	 *  mode and bound functions (E5 Section 15.3.5).
	 *
	 *  XXX: This is expensive to have for every strict function instance.
	 *  Try to implement as virtual properties or on-demand created properties.
	 */

	/* [ ... closure template ] */

	if (DUK_HOBJECT_HAS_STRICT(&fun_clos->obj)) {
		duk_xdef_prop_stridx_thrower(thr, -2, DUK_STRIDX_CALLER);
		duk_xdef_prop_stridx_thrower(thr, -2, DUK_STRIDX_LC_ARGUMENTS);
	} else {
#if defined(DUK_USE_NONSTD_FUNC_CALLER_PROPERTY)
		DUK_DDD(DUK_DDDPRINT("function is non-strict and non-standard 'caller' property in use, add initial 'null' value"));
		duk_push_null(thr);
		duk_xdef_prop_stridx_short(thr, -3, DUK_STRIDX_CALLER, DUK_PROPDESC_FLAGS_NONE);
#else
		DUK_DDD(DUK_DDDPRINT("function is non-strict and non-standard 'caller' property not used"));
#endif
	}

	/*
	 *  "name" used to be non-standard but is now defined by ES2015.
	 *  In ES2015/ES2016 the .name property is configurable.
	 */

	/* [ ... closure template ] */

#if defined(DUK_USE_FUNC_NAME_PROPERTY)
	/* XXX: Look for own property only; doesn't matter much because
	 * templates are bare objects.
	 */
	if (duk_get_prop_stridx_short(thr, -1, DUK_STRIDX_NAME)) {
		/* [ ... closure template name ] */
		DUK_ASSERT(duk_is_string(thr, -1));
		DUK_DD(DUK_DDPRINT("setting function instance name to %!T", duk_get_tval(thr, -1)));
		duk_xdef_prop_stridx_short(thr, -3, DUK_STRIDX_NAME, DUK_PROPDESC_FLAGS_C);  /* -> [ ... closure template ] */
	} else {
		/* Anonymous functions don't have a .name in ES2015, so don't set
		 * it on the instance either.  The instance will then inherit
		 * it from Function.prototype.name.
		 */
		DUK_DD(DUK_DDPRINT("not setting function instance .name"));
		duk_pop_unsafe(thr);
	}
#endif

	/*
	 *  Compact the closure, in most cases no properties will be added later.
	 *  Also, without this the closures end up having unused property slots
	 *  (e.g. in Duktape 0.9.0, 8 slots would be allocated and only 7 used).
	 *  A better future solution would be to allocate the closure directly
	 *  to correct size (and setup the properties directly without going
	 *  through the API).
	 */

	duk_compact(thr, -2);

	/*
	 *  Some assertions (E5 Section 13.2).
	 */

	DUK_ASSERT(DUK_HOBJECT_GET_CLASS_NUMBER(&fun_clos->obj) == DUK_HOBJECT_CLASS_FUNCTION);
	DUK_ASSERT(DUK_HOBJECT_GET_PROTOTYPE(thr->heap, &fun_clos->obj) == thr->builtins[DUK_BIDX_FUNCTION_PROTOTYPE]);
	DUK_ASSERT(DUK_HOBJECT_HAS_EXTENSIBLE(&fun_clos->obj));
	DUK_ASSERT(duk_has_prop_stridx(thr, -2, DUK_STRIDX_LENGTH) != 0);
	DUK_ASSERT(add_auto_proto == 0 || duk_has_prop_stridx(thr, -2, DUK_STRIDX_PROTOTYPE) != 0);
	/* May be missing .name */
	DUK_ASSERT(!DUK_HOBJECT_HAS_STRICT(&fun_clos->obj) ||
	           duk_has_prop_stridx(thr, -2, DUK_STRIDX_CALLER) != 0);
	DUK_ASSERT(!DUK_HOBJECT_HAS_STRICT(&fun_clos->obj) ||
	           duk_has_prop_stridx(thr, -2, DUK_STRIDX_LC_ARGUMENTS) != 0);

	/*
	 *  Finish
	 */

	/* [ ... closure template ] */

	DUK_DDD(DUK_DDDPRINT("created function instance: template=%!iT -> closure=%!iT",
	                     (duk_tval *) duk_get_tval(thr, -1),
	                     (duk_tval *) duk_get_tval(thr, -2)));

	duk_pop_unsafe(thr);

	/* [ ... closure ] */
}

/*
 *  Delayed activation environment record initialization (for functions
 *  with NEWENV).
 *
 *  The non-delayed initialization is handled by duk_handle_call().
 */

DUK_LOCAL void duk__preallocate_env_entries(duk_hthread *thr, duk_hobject *varmap, duk_hobject *env) {
	duk_uint_fast32_t i;

	for (i = 0; i < (duk_uint_fast32_t) DUK_HOBJECT_GET_ENEXT(varmap); i++) {
		duk_hstring *key;

		key = DUK_HOBJECT_E_GET_KEY(thr->heap, varmap, i);
		DUK_ASSERT(key != NULL);   /* assume keys are compact in _Varmap */
		DUK_ASSERT(!DUK_HOBJECT_E_SLOT_IS_ACCESSOR(thr->heap, varmap, i));  /* assume plain values */

		/* Predefine as 'undefined' to reserve a property slot.
		 * This makes the unwind process (where register values
		 * are copied to the env object) safe against throwing.
		 *
		 * XXX: This could be made much faster by creating the
		 * property table directly.
		 */
		duk_push_undefined(thr);
		DUK_DDD(DUK_DDDPRINT("preallocate env entry for key %!O", key));
		duk_hobject_define_property_internal(thr, env, key, DUK_PROPDESC_FLAGS_WE);
	}
}

/* shared helper */
DUK_INTERNAL
duk_hobject *duk_create_activation_environment_record(duk_hthread *thr,
                                                      duk_hobject *func,
                                                      duk_size_t bottom_byteoff) {
	duk_hdecenv *env;
	duk_hobject *parent;
	duk_hcompfunc *f;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(func != NULL);

	DUK_STATS_INC(thr->heap, stats_envrec_create);

	f = (duk_hcompfunc *) func;
	parent = DUK_HCOMPFUNC_GET_LEXENV(thr->heap, f);
	if (!parent) {
		parent = thr->builtins[DUK_BIDX_GLOBAL_ENV];
	}

	env = duk_hdecenv_alloc(thr,
	                        DUK_HOBJECT_FLAG_EXTENSIBLE |
	                        DUK_HOBJECT_CLASS_AS_FLAGS(DUK_HOBJECT_CLASS_DECENV));
	DUK_ASSERT(env != NULL);
	duk_push_hobject(thr, (duk_hobject *) env);

	DUK_ASSERT(DUK_HOBJECT_GET_PROTOTYPE(thr->heap, (duk_hobject *) env) == NULL);
	DUK_HOBJECT_SET_PROTOTYPE(thr->heap, (duk_hobject *) env, parent);
	DUK_HOBJECT_INCREF_ALLOWNULL(thr, parent);  /* parent env is the prototype */

	/* open scope information, for compiled functions only */

	DUK_ASSERT(env->thread == NULL);
	DUK_ASSERT(env->varmap == NULL);
	DUK_ASSERT(env->regbase_byteoff == 0);
	if (DUK_HOBJECT_IS_COMPFUNC(func)) {
		duk_hobject *varmap;

		varmap = duk_hobject_get_varmap(thr, func);
		if (varmap != NULL) {
			env->varmap = varmap;
			DUK_HOBJECT_INCREF(thr, varmap);
			env->thread = thr;
			DUK_HTHREAD_INCREF(thr, thr);
			env->regbase_byteoff = bottom_byteoff;

			/* Preallocate env property table to avoid potential
			 * for out-of-memory on unwind when the env is closed.
			 */
			duk__preallocate_env_entries(thr, varmap, (duk_hobject *) env);
		} else {
			/* If function has no _Varmap, leave the environment closed. */
			DUK_ASSERT(env->thread == NULL);
			DUK_ASSERT(env->varmap == NULL);
			DUK_ASSERT(env->regbase_byteoff == 0);
		}
	}

	return (duk_hobject *) env;
}

DUK_INTERNAL
void duk_js_init_activation_environment_records_delayed(duk_hthread *thr,
                                                        duk_activation *act) {
	duk_hobject *func;
	duk_hobject *env;

	DUK_ASSERT(thr != NULL);
	func = DUK_ACT_GET_FUNC(act);
	DUK_ASSERT(func != NULL);
	DUK_ASSERT(!DUK_HOBJECT_HAS_BOUNDFUNC(func));  /* bound functions are never in act 'func' */

	/*
	 *  Delayed initialization only occurs for 'NEWENV' functions.
	 */

	DUK_ASSERT(DUK_HOBJECT_HAS_NEWENV(func));
	DUK_ASSERT(act->lex_env == NULL);
	DUK_ASSERT(act->var_env == NULL);

	DUK_STATS_INC(thr->heap, stats_envrec_delayedcreate);

	env = duk_create_activation_environment_record(thr, func, act->bottom_byteoff);
	DUK_ASSERT(env != NULL);
	/* 'act' is a stable pointer, so still OK. */

	DUK_DDD(DUK_DDDPRINT("created delayed fresh env: %!ipO", (duk_heaphdr *) env));
#if defined(DUK_USE_DEBUG_LEVEL) && (DUK_USE_DEBUG_LEVEL >= 2)
	{
		duk_hobject *p = env;
		while (p) {
			DUK_DDD(DUK_DDDPRINT("  -> %!ipO", (duk_heaphdr *) p));
			p = DUK_HOBJECT_GET_PROTOTYPE(thr->heap, p);
		}
	}
#endif

	act->lex_env = env;
	act->var_env = env;
	DUK_HOBJECT_INCREF(thr, env);  /* XXX: incref by count (here 2 times) */
	DUK_HOBJECT_INCREF(thr, env);

	duk_pop_unsafe(thr);
}

/*
 *  Closing environment records.
 *
 *  The environment record MUST be closed with the thread where its activation
 *  is; i.e. if 'env' is open, 'thr' must match env->thread, and the regbase
 *  and varmap must still be valid.  On entry, 'env' must be reachable.
 */

DUK_INTERNAL void duk_js_close_environment_record(duk_hthread *thr, duk_hobject *env) {
	duk_uint_fast32_t i;
	duk_hobject *varmap;
	duk_hstring *key;
	duk_tval *tv;
	duk_uint_t regnum;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(env != NULL);

	if (DUK_UNLIKELY(!DUK_HOBJECT_IS_DECENV(env))) {
		DUK_DDD(DUK_DDDPRINT("env not a declarative record: %!iO", (duk_heaphdr *) env));
		return;
	}

	varmap = ((duk_hdecenv *) env)->varmap;
	if (varmap == NULL) {
		DUK_DDD(DUK_DDDPRINT("env already closed: %!iO", (duk_heaphdr *) env));

		return;
	}
	DUK_ASSERT(((duk_hdecenv *) env)->thread != NULL);
	DUK_HDECENV_ASSERT_VALID((duk_hdecenv *) env);

	DUK_DDD(DUK_DDDPRINT("closing env: %!iO", (duk_heaphdr *) env));
	DUK_DDD(DUK_DDDPRINT("varmap: %!O", (duk_heaphdr *) varmap));

	/* Env must be closed in the same thread as where it runs. */
	DUK_ASSERT(((duk_hdecenv *) env)->thread == thr);

	/* XXX: additional conditions when to close variables? we don't want to do it
	 * unless the environment may have "escaped" (referenced in a function closure).
	 * With delayed environments, the existence is probably good enough of a check.
	 */

	/* Note: we rely on the _Varmap having a bunch of nice properties, like:
	 *  - being compacted and unmodified during this process
	 *  - not containing an array part
	 *  - having correct value types
	 */

	DUK_DDD(DUK_DDDPRINT("copying bound register values, %ld bound regs", (long) DUK_HOBJECT_GET_ENEXT(varmap)));

	/* Copy over current variable values from value stack to the
	 * environment record.  The scope object is empty but may
	 * inherit from another scope which has conflicting names.
	 */

	/* XXX: Do this using a once allocated entry area, no side effects.
	 * Hash part would need special treatment however (maybe copy, and
	 * then realloc with hash part if large enough).
	 */
	for (i = 0; i < (duk_uint_fast32_t) DUK_HOBJECT_GET_ENEXT(varmap); i++) {
		duk_size_t regbase_byteoff;

		key = DUK_HOBJECT_E_GET_KEY(thr->heap, varmap, i);
		DUK_ASSERT(key != NULL);   /* assume keys are compact in _Varmap */
		DUK_ASSERT(!DUK_HOBJECT_E_SLOT_IS_ACCESSOR(thr->heap, varmap, i));  /* assume plain values */

		tv = DUK_HOBJECT_E_GET_VALUE_TVAL_PTR(thr->heap, varmap, i);
		DUK_ASSERT(DUK_TVAL_IS_NUMBER(tv));
		DUK_ASSERT(DUK_TVAL_GET_NUMBER(tv) <= (duk_double_t) DUK_UINT32_MAX);  /* limits */
#if defined(DUK_USE_FASTINT)
		DUK_ASSERT(DUK_TVAL_IS_FASTINT(tv));
		regnum = (duk_uint_t) DUK_TVAL_GET_FASTINT_U32(tv);
#else
		regnum = (duk_uint_t) DUK_TVAL_GET_NUMBER(tv);
#endif

		regbase_byteoff = ((duk_hdecenv *) env)->regbase_byteoff;
		DUK_ASSERT((duk_uint8_t *) thr->valstack + regbase_byteoff + sizeof(duk_tval) * regnum >= (duk_uint8_t *) thr->valstack);
		DUK_ASSERT((duk_uint8_t *) thr->valstack + regbase_byteoff + sizeof(duk_tval) * regnum < (duk_uint8_t *) thr->valstack_top);

		/* Write register value into env as named properties.
		 * If property already exists, overwrites silently.
		 * Property is writable, but not deletable (not configurable
		 * in terms of property attributes).
		 *
		 * This property write must not throw because we're unwinding
		 * and unwind code is not allowed to throw at present.  The
		 * call itself has no such guarantees, but we've preallocated
		 * entries for each property when the env was created, so no
		 * out-of-memory error should be possible.  If this guarantee
		 * is not provided, problems like GH-476 may happen.
		 */
		duk_push_tval(thr, (duk_tval *) (void *) ((duk_uint8_t *) thr->valstack + regbase_byteoff + sizeof(duk_tval) * regnum));
		DUK_DDD(DUK_DDDPRINT("closing identifier %!O -> reg %ld, value %!T",
		                     (duk_heaphdr *) key,
		                     (long) regnum,
		                     (duk_tval *) duk_get_tval(thr, -1)));
		duk_hobject_define_property_internal(thr, env, key, DUK_PROPDESC_FLAGS_WE);
	}

	/* NULL atomically to avoid inconsistent state + side effects. */
	DUK_HOBJECT_DECREF_NORZ(thr, ((duk_hdecenv *) env)->thread);
	DUK_HOBJECT_DECREF_NORZ(thr, ((duk_hdecenv *) env)->varmap);
	((duk_hdecenv *) env)->thread = NULL;
	((duk_hdecenv *) env)->varmap = NULL;

	DUK_DDD(DUK_DDDPRINT("env after closing: %!O", (duk_heaphdr *) env));
}

/*
 *  GETIDREF: a GetIdentifierReference-like helper.
 *
 *  Provides a parent traversing lookup and a single level lookup
 *  (for HasBinding).
 *
 *  Instead of returning the value, returns a bunch of values allowing
 *  the caller to read, write, or delete the binding.  Value pointers
 *  are duk_tval pointers which can be mutated directly as long as
 *  refcounts are properly updated.  Note that any operation which may
 *  reallocate valstacks or compact objects may invalidate the returned
 *  duk_tval (but not object) pointers, so caller must be very careful.
 *
 *  If starting environment record 'env' is given, 'act' is ignored.
 *  However, if 'env' is NULL, the caller may identify, in 'act', an
 *  activation which hasn't had its declarative environment initialized
 *  yet.  The activation registers are then looked up, and its parent
 *  traversed normally.
 *
 *  The 'out' structure values are only valid if the function returns
 *  success (non-zero).
 */

/* lookup name from an open declarative record's registers */
DUK_LOCAL
duk_bool_t duk__getid_open_decl_env_regs(duk_hthread *thr,
                                         duk_hstring *name,
                                         duk_hdecenv *env,
                                         duk__id_lookup_result *out) {
	duk_tval *tv;
	duk_size_t reg_rel;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(name != NULL);
	DUK_ASSERT(env != NULL);
	DUK_ASSERT(out != NULL);

	DUK_ASSERT(DUK_HOBJECT_IS_DECENV((duk_hobject *) env));
	DUK_HDECENV_ASSERT_VALID(env);

	if (env->thread == NULL) {
		/* already closed */
		return 0;
	}
	DUK_ASSERT(env->varmap != NULL);

	tv = duk_hobject_find_entry_tval_ptr(thr->heap, env->varmap, name);
	if (DUK_UNLIKELY(tv == NULL)) {
		return 0;
	}

	DUK_ASSERT(DUK_TVAL_IS_NUMBER(tv));
	DUK_ASSERT(DUK_TVAL_GET_NUMBER(tv) <= (duk_double_t) DUK_UINT32_MAX);  /* limits */
#if defined(DUK_USE_FASTINT)
	DUK_ASSERT(DUK_TVAL_IS_FASTINT(tv));
	reg_rel = (duk_size_t) DUK_TVAL_GET_FASTINT_U32(tv);
#else
	reg_rel = (duk_size_t) DUK_TVAL_GET_NUMBER(tv);
#endif
	DUK_ASSERT_DISABLE(reg_rel >= 0);  /* unsigned */

	tv = (duk_tval *) (void *) ((duk_uint8_t *) env->thread->valstack + env->regbase_byteoff + sizeof(duk_tval) * reg_rel);
	DUK_ASSERT(tv >= env->thread->valstack && tv < env->thread->valstack_end);  /* XXX: more accurate? */

	out->value = tv;
	out->attrs = DUK_PROPDESC_FLAGS_W;  /* registers are mutable, non-deletable */
	out->env = (duk_hobject *) env;
	out->holder = NULL;
	out->has_this = 0;
	return 1;
}

/* lookup name from current activation record's functions' registers */
DUK_LOCAL
duk_bool_t duk__getid_activation_regs(duk_hthread *thr,
                                      duk_hstring *name,
                                      duk_activation *act,
                                      duk__id_lookup_result *out) {
	duk_tval *tv;
	duk_hobject *func;
	duk_hobject *varmap;
	duk_size_t reg_rel;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(name != NULL);
	DUK_ASSERT(act != NULL);
	DUK_ASSERT(out != NULL);

	func = DUK_ACT_GET_FUNC(act);
	DUK_ASSERT(func != NULL);
	DUK_ASSERT(DUK_HOBJECT_HAS_NEWENV(func));

	if (!DUK_HOBJECT_IS_COMPFUNC(func)) {
		return 0;
	}

	/* XXX: move varmap to duk_hcompfunc struct field? */
	varmap = duk_hobject_get_varmap(thr, func);
	if (!varmap) {
		return 0;
	}

	tv = duk_hobject_find_entry_tval_ptr(thr->heap, varmap, name);
	if (!tv) {
		return 0;
	}
	DUK_ASSERT(DUK_TVAL_IS_NUMBER(tv));
	reg_rel = (duk_size_t) DUK_TVAL_GET_NUMBER(tv);
	DUK_ASSERT_DISABLE(reg_rel >= 0);
	DUK_ASSERT(reg_rel < ((duk_hcompfunc *) func)->nregs);

	tv = (duk_tval *) (void *) ((duk_uint8_t *) thr->valstack + act->bottom_byteoff);
	tv += reg_rel;

	out->value = tv;
	out->attrs = DUK_PROPDESC_FLAGS_W;  /* registers are mutable, non-deletable */
	out->env = NULL;
	out->holder = NULL;
	out->has_this = 0;
	return 1;
}

DUK_LOCAL
duk_bool_t duk__get_identifier_reference(duk_hthread *thr,
                                         duk_hobject *env,
                                         duk_hstring *name,
                                         duk_activation *act,
                                         duk_bool_t parents,
                                         duk__id_lookup_result *out) {
	duk_tval *tv;
	duk_uint_t sanity;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(env != NULL || act != NULL);
	DUK_ASSERT(name != NULL);
	DUK_ASSERT(out != NULL);

	DUK_ASSERT(!env || DUK_HOBJECT_IS_ENV(env));
	DUK_ASSERT(!env || !DUK_HOBJECT_HAS_ARRAY_PART(env));

	/*
	 *  Conceptually, we look for the identifier binding by starting from
	 *  'env' and following to chain of environment records (represented
	 *  by the prototype chain).
	 *
	 *  If 'env' is NULL, the current activation does not yet have an
	 *  allocated declarative environment record; this should be treated
	 *  exactly as if the environment record existed but had no bindings
	 *  other than register bindings.
	 *
	 *  Note: we assume that with the DUK_HOBJECT_FLAG_NEWENV cleared
	 *  the environment will always be initialized immediately; hence
	 *  a NULL 'env' should only happen with the flag set.  This is the
	 *  case for: (1) function calls, and (2) strict, direct eval calls.
	 */

	if (env == NULL && act != NULL) {
		duk_hobject *func;
		duk_hcompfunc *f;

		DUK_DDD(DUK_DDDPRINT("duk__get_identifier_reference: env is NULL, activation is non-NULL -> "
		                     "delayed env case, look up activation regs first"));

		/*
		 *  Try registers
		 */

		if (duk__getid_activation_regs(thr, name, act, out)) {
			DUK_DDD(DUK_DDDPRINT("duk__get_identifier_reference successful: "
			                     "name=%!O -> value=%!T, attrs=%ld, has_this=%ld, env=%!O, holder=%!O "
			                     "(found from register bindings when env=NULL)",
			                     (duk_heaphdr *) name, (duk_tval *) out->value,
			                     (long) out->attrs, (long) out->has_this,
			                     (duk_heaphdr *) out->env, (duk_heaphdr *) out->holder));
			return 1;
		}

		DUK_DDD(DUK_DDDPRINT("not found in current activation regs"));

		/*
		 *  Not found in registers, proceed to the parent record.
		 *  Here we need to determine what the parent would be,
		 *  if 'env' was not NULL (i.e. same logic as when initializing
		 *  the record).
		 *
		 *  Note that environment initialization is only deferred when
		 *  DUK_HOBJECT_HAS_NEWENV is set, and this only happens for:
		 *    - Function code
		 *    - Strict eval code
		 *
		 *  We only need to check _Lexenv here; _Varenv exists only if it
		 *  differs from _Lexenv (and thus _Lexenv will also be present).
		 */

		if (!parents) {
			DUK_DDD(DUK_DDDPRINT("duk__get_identifier_reference failed, no parent traversal "
			                     "(not found from register bindings when env=NULL)"));
			goto fail_not_found;
		}

		func = DUK_ACT_GET_FUNC(act);
		DUK_ASSERT(func != NULL);
		DUK_ASSERT(DUK_HOBJECT_HAS_NEWENV(func));
		f = (duk_hcompfunc *) func;

		env = DUK_HCOMPFUNC_GET_LEXENV(thr->heap, f);
		if (!env) {
			env = thr->builtins[DUK_BIDX_GLOBAL_ENV];
		}

		DUK_DDD(DUK_DDDPRINT("continue lookup from env: %!iO",
		                     (duk_heaphdr *) env));
	}

	/*
	 *  Prototype walking starting from 'env'.
	 *
	 *  ('act' is not needed anywhere here.)
	 */

	sanity = DUK_HOBJECT_PROTOTYPE_CHAIN_SANITY;
	while (env != NULL) {
		duk_small_uint_t cl;
		duk_uint_t attrs;

		DUK_DDD(DUK_DDDPRINT("duk__get_identifier_reference, name=%!O, considering env=%p -> %!iO",
		                     (duk_heaphdr *) name,
		                     (void *) env,
		                     (duk_heaphdr *) env));

		DUK_ASSERT(env != NULL);
		DUK_ASSERT(DUK_HOBJECT_IS_ENV(env));
		DUK_ASSERT(!DUK_HOBJECT_HAS_ARRAY_PART(env));

		cl = DUK_HOBJECT_GET_CLASS_NUMBER(env);
		DUK_ASSERT(cl == DUK_HOBJECT_CLASS_OBJENV || cl == DUK_HOBJECT_CLASS_DECENV);
		if (cl == DUK_HOBJECT_CLASS_DECENV) {
			/*
			 *  Declarative environment record.
			 *
			 *  Identifiers can never be stored in ancestors and are
			 *  always plain values, so we can use an internal helper
			 *  and access the value directly with an duk_tval ptr.
			 *
			 *  A closed environment is only indicated by it missing
			 *  the "book-keeping" properties required for accessing
			 *  register-bound variables.
			 */

			DUK_HDECENV_ASSERT_VALID((duk_hdecenv *) env);
			if (duk__getid_open_decl_env_regs(thr, name, (duk_hdecenv *) env, out)) {
				DUK_DDD(DUK_DDDPRINT("duk__get_identifier_reference successful: "
				                     "name=%!O -> value=%!T, attrs=%ld, has_this=%ld, env=%!O, holder=%!O "
				                     "(declarative environment record, scope open, found in regs)",
				                     (duk_heaphdr *) name, (duk_tval *) out->value,
				                     (long) out->attrs, (long) out->has_this,
				                     (duk_heaphdr *) out->env, (duk_heaphdr *) out->holder));
				return 1;
			}

			tv = duk_hobject_find_entry_tval_ptr_and_attrs(thr->heap, env, name, &attrs);
			if (tv) {
				out->value = tv;
				out->attrs = attrs;
				out->env = env;
				out->holder = env;
				out->has_this = 0;

				DUK_DDD(DUK_DDDPRINT("duk__get_identifier_reference successful: "
				                     "name=%!O -> value=%!T, attrs=%ld, has_this=%ld, env=%!O, holder=%!O "
				                     "(declarative environment record, found in properties)",
				                     (duk_heaphdr *) name, (duk_tval *) out->value,
				                     (long) out->attrs, (long) out->has_this,
				                     (duk_heaphdr *) out->env, (duk_heaphdr *) out->holder));
				return 1;
			}
		} else {
			/*
			 *  Object environment record.
			 *
			 *  Binding (target) object is an external, uncontrolled object.
			 *  Identifier may be bound in an ancestor property, and may be
			 *  an accessor.  Target can also be a Proxy which we must support
			 *  here.
			 */

			/* XXX: we could save space by using _Target OR _This.  If _Target, assume
			 * this binding is undefined.  If _This, assumes this binding is _This, and
			 * target is also _This.  One property would then be enough.
			 */

			duk_hobject *target;
			duk_bool_t found;

			DUK_ASSERT(cl == DUK_HOBJECT_CLASS_OBJENV);
			DUK_HOBJENV_ASSERT_VALID((duk_hobjenv *) env);

			target = ((duk_hobjenv *) env)->target;
			DUK_ASSERT(target != NULL);

			/* Target may be a Proxy or property may be an accessor, so we must
			 * use an actual, Proxy-aware hasprop check here.
			 *
			 * out->holder is NOT set to the actual duk_hobject where the
			 * property is found, but rather the object binding target object.
			 */

#if defined(DUK_USE_ES6_PROXY)
			if (DUK_UNLIKELY(DUK_HOBJECT_IS_PROXY(target))) {
				duk_tval tv_name;
				duk_tval tv_target_tmp;

				DUK_ASSERT(name != NULL);
				DUK_TVAL_SET_STRING(&tv_name, name);
				DUK_TVAL_SET_OBJECT(&tv_target_tmp, target);

				found = duk_hobject_hasprop(thr, &tv_target_tmp, &tv_name);
			} else
#endif  /* DUK_USE_ES6_PROXY */
			{
				/* XXX: duk_hobject_hasprop() would be correct for
				 * non-Proxy objects too, but it is about ~20-25%
				 * slower at present so separate code paths for
				 * Proxy and non-Proxy now.
				 */
				found = duk_hobject_hasprop_raw(thr, target, name);
			}

			if (found) {
				out->value = NULL;  /* can't get value, may be accessor */
				out->attrs = 0;     /* irrelevant when out->value == NULL */
				out->env = env;
				out->holder = target;
				out->has_this = ((duk_hobjenv *) env)->has_this;

				DUK_DDD(DUK_DDDPRINT("duk__get_identifier_reference successful: "
				                     "name=%!O -> value=%!T, attrs=%ld, has_this=%ld, env=%!O, holder=%!O "
				                     "(object environment record)",
				                     (duk_heaphdr *) name, (duk_tval *) out->value,
				                     (long) out->attrs, (long) out->has_this,
				                     (duk_heaphdr *) out->env, (duk_heaphdr *) out->holder));
				return 1;
			}
		}

		if (!parents) {
			DUK_DDD(DUK_DDDPRINT("duk__get_identifier_reference failed, no parent traversal "
			                     "(not found from first traversed env)"));
			goto fail_not_found;
		}

                if (DUK_UNLIKELY(sanity-- == 0)) {
                        DUK_ERROR_RANGE(thr, DUK_STR_PROTOTYPE_CHAIN_LIMIT);
			DUK_WO_NORETURN(return 0;);
                }
		env = DUK_HOBJECT_GET_PROTOTYPE(thr->heap, env);
	}

	/*
	 *  Not found (even in global object)
	 */

 fail_not_found:
	return 0;
}

/*
 *  HASVAR: check identifier binding from a given environment record
 *  without traversing its parents.
 *
 *  This primitive is not exposed to user code as such, but is used
 *  internally for e.g. declaration binding instantiation.
 *
 *  See E5 Sections:
 *    10.2.1.1.1 HasBinding(N)
 *    10.2.1.2.1 HasBinding(N)
 *
 *  Note: strictness has no bearing on this check.  Hence we don't take
 *  a 'strict' parameter.
 */

#if 0  /*unused*/
DUK_INTERNAL
duk_bool_t duk_js_hasvar_envrec(duk_hthread *thr,
                                duk_hobject *env,
                                duk_hstring *name) {
	duk__id_lookup_result ref;
	duk_bool_t parents;

	DUK_DDD(DUK_DDDPRINT("hasvar: thr=%p, env=%p, name=%!O "
	                     "(env -> %!dO)",
	                     (void *) thr, (void *) env, (duk_heaphdr *) name,
	                     (duk_heaphdr *) env));

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(env != NULL);
	DUK_ASSERT(name != NULL);

        DUK_ASSERT_REFCOUNT_NONZERO_HEAPHDR(env);
        DUK_ASSERT_REFCOUNT_NONZERO_HEAPHDR(name);

	DUK_ASSERT(DUK_HOBJECT_IS_ENV(env));
	DUK_ASSERT(!DUK_HOBJECT_HAS_ARRAY_PART(env));

	/* lookup results is ignored */
	parents = 0;
	return duk__get_identifier_reference(thr, env, name, NULL, parents, &ref);
}
#endif

/*
 *  GETVAR
 *
 *  See E5 Sections:
 *    11.1.2 Identifier Reference
 *    10.3.1 Identifier Resolution
 *    11.13.1 Simple Assignment  [example of where the Reference is GetValue'd]
 *    8.7.1 GetValue (V)
 *    8.12.1 [[GetOwnProperty]] (P)
 *    8.12.2 [[GetProperty]] (P)
 *    8.12.3 [[Get]] (P)
 *
 *  If 'throw' is true, always leaves two values on top of stack: [val this].
 *
 *  If 'throw' is false, returns 0 if identifier cannot be resolved, and the
 *  stack will be unaffected in this case.  If identifier is resolved, returns
 *  1 and leaves [val this] on top of stack.
 *
 *  Note: the 'strict' flag of a reference returned by GetIdentifierReference
 *  is ignored by GetValue.  Hence we don't take a 'strict' parameter.
 *
 *  The 'throw' flag is needed for implementing 'typeof' for an unreferenced
 *  identifier.  An unreference identifier in other contexts generates a
 *  ReferenceError.
 */

DUK_LOCAL
duk_bool_t duk__getvar_helper(duk_hthread *thr,
                              duk_hobject *env,
                              duk_activation *act,
                              duk_hstring *name,
                              duk_bool_t throw_flag) {
	duk__id_lookup_result ref;
	duk_tval tv_tmp_obj;
	duk_tval tv_tmp_key;
	duk_bool_t parents;

	DUK_DDD(DUK_DDDPRINT("getvar: thr=%p, env=%p, act=%p, name=%!O "
	                     "(env -> %!dO)",
	                     (void *) thr, (void *) env, (void *) act,
	                     (duk_heaphdr *) name, (duk_heaphdr *) env));

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(name != NULL);
	/* env and act may be NULL */

	DUK_STATS_INC(thr->heap, stats_getvar_all);

        DUK_ASSERT_REFCOUNT_NONZERO_HEAPHDR(env);
        DUK_ASSERT_REFCOUNT_NONZERO_HEAPHDR(name);

	parents = 1;     /* follow parent chain */
	if (duk__get_identifier_reference(thr, env, name, act, parents, &ref)) {
		if (ref.value) {
			duk_push_tval(thr, ref.value);
			duk_push_undefined(thr);
		} else {
			DUK_ASSERT(ref.holder != NULL);

			/* ref.holder is safe across the getprop call (even
			 * with side effects) because 'env' is reachable and
			 * ref.holder is a direct heap pointer.
			 */

			DUK_TVAL_SET_OBJECT(&tv_tmp_obj, ref.holder);
			DUK_TVAL_SET_STRING(&tv_tmp_key, name);
			(void) duk_hobject_getprop(thr, &tv_tmp_obj, &tv_tmp_key);  /* [value] */

			if (ref.has_this) {
				duk_push_hobject(thr, ref.holder);
			} else {
				duk_push_undefined(thr);
			}

			/* [value this] */
		}

		return 1;
	} else {
		if (throw_flag) {
			DUK_ERROR_FMT1(thr, DUK_ERR_REFERENCE_ERROR,
			               "identifier '%s' undefined",
			               (const char *) DUK_HSTRING_GET_DATA(name));
			DUK_WO_NORETURN(return 0;);
		}

		return 0;
	}
}

DUK_INTERNAL
duk_bool_t duk_js_getvar_envrec(duk_hthread *thr,
                                duk_hobject *env,
                                duk_hstring *name,
                                duk_bool_t throw_flag) {
	return duk__getvar_helper(thr, env, NULL, name, throw_flag);
}

DUK_INTERNAL
duk_bool_t duk_js_getvar_activation(duk_hthread *thr,
                                    duk_activation *act,
                                    duk_hstring *name,
                                    duk_bool_t throw_flag) {
	DUK_ASSERT(act != NULL);
	return duk__getvar_helper(thr, act->lex_env, act, name, throw_flag);
}

/*
 *  PUTVAR
 *
 *  See E5 Sections:
 *    11.1.2 Identifier Reference
 *    10.3.1 Identifier Resolution
 *    11.13.1 Simple Assignment  [example of where the Reference is PutValue'd]
 *    8.7.2 PutValue (V,W)  [see especially step 3.b, undefined -> automatic global in non-strict mode]
 *    8.12.4 [[CanPut]] (P)
 *    8.12.5 [[Put]] (P)
 *
 *  Note: may invalidate any valstack (or object) duk_tval pointers because
 *  putting a value may reallocate any object or any valstack.  Caller beware.
 */

DUK_LOCAL
void duk__putvar_helper(duk_hthread *thr,
                        duk_hobject *env,
                        duk_activation *act,
                        duk_hstring *name,
                        duk_tval *val,
                        duk_bool_t strict) {
	duk__id_lookup_result ref;
	duk_tval tv_tmp_obj;
	duk_tval tv_tmp_key;
	duk_bool_t parents;

	DUK_STATS_INC(thr->heap, stats_putvar_all);

	DUK_DDD(DUK_DDDPRINT("putvar: thr=%p, env=%p, act=%p, name=%!O, val=%p, strict=%ld "
	                     "(env -> %!dO, val -> %!T)",
	                     (void *) thr, (void *) env, (void *) act,
	                     (duk_heaphdr *) name, (void *) val, (long) strict,
	                     (duk_heaphdr *) env, (duk_tval *) val));

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(name != NULL);
	DUK_ASSERT(val != NULL);
	/* env and act may be NULL */

        DUK_ASSERT_REFCOUNT_NONZERO_HEAPHDR(env);
        DUK_ASSERT_REFCOUNT_NONZERO_HEAPHDR(name);
	DUK_ASSERT_REFCOUNT_NONZERO_TVAL(val);

	/*
	 *  In strict mode E5 protects 'eval' and 'arguments' from being
	 *  assigned to (or even declared anywhere).  Attempt to do so
	 *  should result in a compile time SyntaxError.  See the internal
	 *  design documentation for details.
	 *
	 *  Thus, we should never come here, run-time, for strict code,
	 *  and name 'eval' or 'arguments'.
	 */

	DUK_ASSERT(!strict ||
	           (name != DUK_HTHREAD_STRING_EVAL(thr) &&
	            name != DUK_HTHREAD_STRING_LC_ARGUMENTS(thr)));

	/*
	 *  Lookup variable and update in-place if found.
	 */

	parents = 1;     /* follow parent chain */

	if (duk__get_identifier_reference(thr, env, name, act, parents, &ref)) {
		if (ref.value && (ref.attrs & DUK_PROPDESC_FLAG_WRITABLE)) {
			/* Update duk_tval in-place if pointer provided and the
			 * property is writable.  If the property is not writable
			 * (immutable binding), use duk_hobject_putprop() which
			 * will respect mutability.
			 */
			duk_tval *tv_val;

			tv_val = ref.value;
			DUK_ASSERT(tv_val != NULL);
			DUK_TVAL_SET_TVAL_UPDREF(thr, tv_val, val);  /* side effects */

			/* ref.value invalidated here */
		} else {
			DUK_ASSERT(ref.holder != NULL);

			DUK_TVAL_SET_OBJECT(&tv_tmp_obj, ref.holder);
			DUK_TVAL_SET_STRING(&tv_tmp_key, name);
			(void) duk_hobject_putprop(thr, &tv_tmp_obj, &tv_tmp_key, val, strict);

			/* ref.value invalidated here */
		}

		return;
	}

	/*
	 *  Not found: write to global object (non-strict) or ReferenceError
	 *  (strict); see E5 Section 8.7.2, step 3.
	 */

	if (strict) {
		DUK_DDD(DUK_DDDPRINT("identifier binding not found, strict => reference error"));
		DUK_ERROR_FMT1(thr, DUK_ERR_REFERENCE_ERROR,
		               "identifier '%s' undefined",
		               (const char *) DUK_HSTRING_GET_DATA(name));
		DUK_WO_NORETURN(return;);
	}

	DUK_DDD(DUK_DDDPRINT("identifier binding not found, not strict => set to global"));

	DUK_TVAL_SET_OBJECT(&tv_tmp_obj, thr->builtins[DUK_BIDX_GLOBAL]);
	DUK_TVAL_SET_STRING(&tv_tmp_key, name);
	(void) duk_hobject_putprop(thr, &tv_tmp_obj, &tv_tmp_key, val, 0);  /* 0 = no throw */

	/* NB: 'val' may be invalidated here because put_value may realloc valstack,
	 * caller beware.
	 */
}

DUK_INTERNAL
void duk_js_putvar_envrec(duk_hthread *thr,
                          duk_hobject *env,
                          duk_hstring *name,
                          duk_tval *val,
                          duk_bool_t strict) {
	duk__putvar_helper(thr, env, NULL, name, val, strict);
}

DUK_INTERNAL
void duk_js_putvar_activation(duk_hthread *thr,
                              duk_activation *act,
                              duk_hstring *name,
                              duk_tval *val,
                              duk_bool_t strict) {
	DUK_ASSERT(act != NULL);
	duk__putvar_helper(thr, act->lex_env, act, name, val, strict);
}

/*
 *  DELVAR
 *
 *  See E5 Sections:
 *    11.4.1 The delete operator
 *    10.2.1.1.5 DeleteBinding (N)  [declarative environment record]
 *    10.2.1.2.5 DeleteBinding (N)  [object environment record]
 *
 *  Variable bindings established inside eval() are deletable (configurable),
 *  other bindings are not, including variables declared in global level.
 *  Registers are always non-deletable, and the deletion of other bindings
 *  is controlled by the configurable flag.
 *
 *  For strict mode code, the 'delete' operator should fail with a compile
 *  time SyntaxError if applied to identifiers.  Hence, no strict mode
 *  run-time deletion of identifiers should ever happen.  This function
 *  should never be called from strict mode code!
 */

DUK_LOCAL
duk_bool_t duk__delvar_helper(duk_hthread *thr,
                              duk_hobject *env,
                              duk_activation *act,
                              duk_hstring *name) {
	duk__id_lookup_result ref;
	duk_bool_t parents;

	DUK_DDD(DUK_DDDPRINT("delvar: thr=%p, env=%p, act=%p, name=%!O "
	                     "(env -> %!dO)",
	                     (void *) thr, (void *) env, (void *) act,
	                     (duk_heaphdr *) name, (duk_heaphdr *) env));

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(name != NULL);
	/* env and act may be NULL */

        DUK_ASSERT_REFCOUNT_NONZERO_HEAPHDR(name);

	parents = 1;     /* follow parent chain */

	if (duk__get_identifier_reference(thr, env, name, act, parents, &ref)) {
		if (ref.value && !(ref.attrs & DUK_PROPDESC_FLAG_CONFIGURABLE)) {
			/* Identifier found in registers (always non-deletable)
			 * or declarative environment record and non-configurable.
			 */
			return 0;
		}
		DUK_ASSERT(ref.holder != NULL);

		return duk_hobject_delprop_raw(thr, ref.holder, name, 0);
	}

	/*
	 *  Not found (even in global object).
	 *
	 *  In non-strict mode this is a silent SUCCESS (!), see E5 Section 11.4.1,
	 *  step 3.b.  In strict mode this case is a compile time SyntaxError so
	 *  we should not come here.
	 */

	DUK_DDD(DUK_DDDPRINT("identifier to be deleted not found: name=%!O "
	                     "(treated as silent success)",
	                     (duk_heaphdr *) name));
	return 1;
}

#if 0  /*unused*/
DUK_INTERNAL
duk_bool_t duk_js_delvar_envrec(duk_hthread *thr,
                                duk_hobject *env,
                                duk_hstring *name) {
	return duk__delvar_helper(thr, env, NULL, name);
}
#endif

DUK_INTERNAL
duk_bool_t duk_js_delvar_activation(duk_hthread *thr,
                                    duk_activation *act,
                                    duk_hstring *name) {
	DUK_ASSERT(act != NULL);
	return duk__delvar_helper(thr, act->lex_env, act, name);
}

/*
 *  DECLVAR
 *
 *  See E5 Sections:
 *    10.4.3 Entering Function Code
 *    10.5 Declaration Binding Instantion
 *    12.2 Variable Statement
 *    11.1.2 Identifier Reference
 *    10.3.1 Identifier Resolution
 *
 *  Variable declaration behavior is mainly discussed in Section 10.5,
 *  and is not discussed in the execution semantics (Sections 11-13).
 *
 *  Conceptually declarations happen when code (global, eval, function)
 *  is entered, before any user code is executed.  In practice, register-
 *  bound identifiers are 'declared' automatically (by virtue of being
 *  allocated to registers with the initial value 'undefined').  Other
 *  identifiers are declared in the function prologue with this primitive.
 *
 *  Since non-register bindings eventually back to an internal object's
 *  properties, the 'prop_flags' argument is used to specify binding
 *  type:
 *
 *    - Immutable binding: set DUK_PROPDESC_FLAG_WRITABLE to false
 *    - Non-deletable binding: set DUK_PROPDESC_FLAG_CONFIGURABLE to false
 *    - The flag DUK_PROPDESC_FLAG_ENUMERABLE should be set, although it
 *      doesn't really matter for internal objects
 *
 *  All bindings are non-deletable mutable bindings except:
 *
 *    - Declarations in eval code (mutable, deletable)
 *    - 'arguments' binding in strict function code (immutable)
 *    - Function name binding of a function expression (immutable)
 *
 *  Declarations may go to declarative environment records (always
 *  so for functions), but may also go to object environment records
 *  (e.g. global code).  The global object environment has special
 *  behavior when re-declaring a function (but not a variable); see
 *  E5.1 specification, Section 10.5, step 5.e.
 *
 *  Declarations always go to the 'top-most' environment record, i.e.
 *  we never check the record chain.  It's not an error even if a
 *  property (even an immutable or non-deletable one) of the same name
 *  already exists.
 *
 *  If a declared variable already exists, its value needs to be updated
 *  (if possible).  Returns 1 if a PUTVAR needs to be done by the caller;
 *  otherwise returns 0.
 */

DUK_LOCAL
duk_bool_t duk__declvar_helper(duk_hthread *thr,
                               duk_hobject *env,
                               duk_hstring *name,
                               duk_tval *val,
                               duk_small_uint_t prop_flags,
                               duk_bool_t is_func_decl) {
	duk_hobject *holder;
	duk_bool_t parents;
	duk__id_lookup_result ref;
	duk_tval *tv;

	DUK_DDD(DUK_DDDPRINT("declvar: thr=%p, env=%p, name=%!O, val=%!T, prop_flags=0x%08lx, is_func_decl=%ld "
	                     "(env -> %!iO)",
	                     (void *) thr, (void *) env, (duk_heaphdr *) name,
	                     (duk_tval *) val, (unsigned long) prop_flags,
	                     (unsigned int) is_func_decl, (duk_heaphdr *) env));

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(env != NULL);
	DUK_ASSERT(name != NULL);
	DUK_ASSERT(val != NULL);

	/* Note: in strict mode the compiler should reject explicit
	 * declaration of 'eval' or 'arguments'.  However, internal
	 * bytecode may declare 'arguments' in the function prologue.
	 * We don't bother checking (or asserting) for these now.
	 */

	/* Note: val is a stable duk_tval pointer.  The caller makes
	 * a value copy into its stack frame, so 'tv_val' is not subject
	 * to side effects here.
	 */

	/*
	 *  Check whether already declared.
	 *
	 *  We need to check whether the binding exists in the environment
	 *  without walking its parents.  However, we still need to check
	 *  register-bound identifiers and the prototype chain of an object
	 *  environment target object.
	 */

	parents = 0;  /* just check 'env' */
	if (duk__get_identifier_reference(thr, env, name, NULL, parents, &ref)) {
		duk_int_t e_idx;
		duk_int_t h_idx;
		duk_small_uint_t flags;

		/*
		 *  Variable already declared, ignore re-declaration.
		 *  The only exception is the updated behavior of E5.1 for
		 *  global function declarations, E5.1 Section 10.5, step 5.e.
		 *  This behavior does not apply to global variable declarations.
		 */

		if (!(is_func_decl && env == thr->builtins[DUK_BIDX_GLOBAL_ENV])) {
			DUK_DDD(DUK_DDDPRINT("re-declare a binding, ignoring"));
			return 1;  /* 1 -> needs a PUTVAR */
		}

		/*
		 *  Special behavior in E5.1.
		 *
		 *  Note that even though parents == 0, the conflicting property
		 *  may be an inherited property (currently our global object's
		 *  prototype is Object.prototype).  Step 5.e first operates on
		 *  the existing property (which is potentially in an ancestor)
		 *  and then defines a new property in the global object (and
		 *  never modifies the ancestor).
		 *
		 *  Also note that this logic would become even more complicated
		 *  if the conflicting property might be a virtual one.  Object
		 *  prototype has no virtual properties, though.
		 *
		 *  XXX: this is now very awkward, rework.
		 */

		DUK_DDD(DUK_DDDPRINT("re-declare a function binding in global object, "
		                     "updated E5.1 processing"));

		DUK_ASSERT(ref.holder != NULL);
		holder = ref.holder;

		/* holder will be set to the target object, not the actual object
		 * where the property was found (see duk__get_identifier_reference()).
		 */
		DUK_ASSERT(DUK_HOBJECT_GET_CLASS_NUMBER(holder) == DUK_HOBJECT_CLASS_GLOBAL);
		DUK_ASSERT(!DUK_HOBJECT_HAS_EXOTIC_ARRAY(holder));  /* global object doesn't have array part */

		/* XXX: use a helper for prototype traversal; no loop check here */
		/* must be found: was found earlier, and cannot be inherited */
		for (;;) {
			DUK_ASSERT(holder != NULL);
			if (duk_hobject_find_entry(thr->heap, holder, name, &e_idx, &h_idx)) {
				DUK_ASSERT(e_idx >= 0);
				break;
			}
			/* SCANBUILD: NULL pointer dereference, doesn't actually trigger,
			 * asserted above.
			 */
			holder = DUK_HOBJECT_GET_PROTOTYPE(thr->heap, holder);
		}
		DUK_ASSERT(holder != NULL);
		DUK_ASSERT(e_idx >= 0);
		/* SCANBUILD: scan-build produces a NULL pointer dereference warning
		 * below; it never actually triggers because holder is actually never
		 * NULL.
		 */

		/* ref.holder is global object, holder is the object with the
		 * conflicting property.
		 */

		flags = DUK_HOBJECT_E_GET_FLAGS(thr->heap, holder, e_idx);
		if (!(flags & DUK_PROPDESC_FLAG_CONFIGURABLE)) {
			if (flags & DUK_PROPDESC_FLAG_ACCESSOR) {
				DUK_DDD(DUK_DDDPRINT("existing property is a non-configurable "
				                     "accessor -> reject"));
				goto fail_existing_attributes;
			}
			if (!((flags & DUK_PROPDESC_FLAG_WRITABLE) &&
			      (flags & DUK_PROPDESC_FLAG_ENUMERABLE))) {
				DUK_DDD(DUK_DDDPRINT("existing property is a non-configurable "
				                     "plain property which is not writable and "
				                     "enumerable -> reject"));
				goto fail_existing_attributes;
			}

			DUK_DDD(DUK_DDDPRINT("existing property is not configurable but "
			                     "is plain, enumerable, and writable -> "
			                     "allow redeclaration"));
		}

		if (holder == ref.holder) {
			/* XXX: if duk_hobject_define_property_internal() was updated
			 * to handle a pre-existing accessor property, this would be
			 * a simple call (like for the ancestor case).
			 */
			DUK_DDD(DUK_DDDPRINT("redefine, offending property in global object itself"));

			if (flags & DUK_PROPDESC_FLAG_ACCESSOR) {
				duk_hobject *tmp;

				tmp = DUK_HOBJECT_E_GET_VALUE_GETTER(thr->heap, holder, e_idx);
				DUK_HOBJECT_E_SET_VALUE_GETTER(thr->heap, holder, e_idx, NULL);
				DUK_HOBJECT_DECREF_ALLOWNULL(thr, tmp);
				DUK_UNREF(tmp);
				tmp = DUK_HOBJECT_E_GET_VALUE_SETTER(thr->heap, holder, e_idx);
				DUK_HOBJECT_E_SET_VALUE_SETTER(thr->heap, holder, e_idx, NULL);
				DUK_HOBJECT_DECREF_ALLOWNULL(thr, tmp);
				DUK_UNREF(tmp);
			} else {
				tv = DUK_HOBJECT_E_GET_VALUE_TVAL_PTR(thr->heap, holder, e_idx);
				DUK_TVAL_SET_UNDEFINED_UPDREF(thr, tv);
			}

			/* Here val would be potentially invalid if we didn't make
			 * a value copy at the caller.
			 */

			tv = DUK_HOBJECT_E_GET_VALUE_TVAL_PTR(thr->heap, holder, e_idx);
			DUK_TVAL_SET_TVAL(tv, val);
			DUK_TVAL_INCREF(thr, tv);
			DUK_HOBJECT_E_SET_FLAGS(thr->heap, holder, e_idx, prop_flags);

			DUK_DDD(DUK_DDDPRINT("updated global binding, final result: "
			                     "value -> %!T, prop_flags=0x%08lx",
			                     (duk_tval *) DUK_HOBJECT_E_GET_VALUE_TVAL_PTR(thr->heap, holder, e_idx),
			                     (unsigned long) prop_flags));
		} else {
			DUK_DDD(DUK_DDDPRINT("redefine, offending property in ancestor"));

			DUK_ASSERT(ref.holder == thr->builtins[DUK_BIDX_GLOBAL]);
			duk_push_tval(thr, val);
			duk_hobject_define_property_internal(thr, ref.holder, name, prop_flags);
		}

		return 0;
	}

	/*
	 *  Not found (in registers or record objects).  Declare
	 *  to current variable environment.
	 */

	/*
	 *  Get holder object
	 */

	if (DUK_HOBJECT_IS_DECENV(env)) {
		DUK_HDECENV_ASSERT_VALID((duk_hdecenv *) env);
		holder = env;
	} else {
		DUK_HOBJENV_ASSERT_VALID((duk_hobjenv *) env);
		holder = ((duk_hobjenv *) env)->target;
		DUK_ASSERT(holder != NULL);
	}

	/*
	 *  Define new property
	 *
	 *  Note: this may fail if the holder is not extensible.
	 */

	/* XXX: this is awkward as we use an internal method which doesn't handle
	 * extensibility etc correctly.  Basically we'd want to do a [[DefineOwnProperty]]
	 * or Object.defineProperty() here.
	 */

	if (!DUK_HOBJECT_HAS_EXTENSIBLE(holder)) {
		goto fail_not_extensible;
	}

	duk_push_hobject(thr, holder);
	duk_push_hstring(thr, name);
	duk_push_tval(thr, val);
	duk_xdef_prop(thr, -3, prop_flags);  /* [holder name val] -> [holder] */
	duk_pop_unsafe(thr);

	return 0;

 fail_existing_attributes:
 fail_not_extensible:
	DUK_ERROR_TYPE(thr, "declaration failed");
	DUK_WO_NORETURN(return 0;);
}

DUK_INTERNAL
duk_bool_t duk_js_declvar_activation(duk_hthread *thr,
                                     duk_activation *act,
                                     duk_hstring *name,
                                     duk_tval *val,
                                     duk_small_uint_t prop_flags,
                                     duk_bool_t is_func_decl) {
	duk_hobject *env;
	duk_tval tv_val_copy;

	DUK_ASSERT(act != NULL);

	/*
	 *  Make a value copy of the input val.  This ensures that
	 *  side effects cannot invalidate the pointer.
	 */

	DUK_TVAL_SET_TVAL(&tv_val_copy, val);
	val = &tv_val_copy;

	/*
	 *  Delayed env creation check
	 */

	if (!act->var_env) {
		DUK_ASSERT(act->lex_env == NULL);
		duk_js_init_activation_environment_records_delayed(thr, act);
		/* 'act' is a stable pointer, so still OK. */
	}
	DUK_ASSERT(act->lex_env != NULL);
	DUK_ASSERT(act->var_env != NULL);

	env = act->var_env;
	DUK_ASSERT(env != NULL);
	DUK_ASSERT(DUK_HOBJECT_IS_ENV(env));

	return duk__declvar_helper(thr, env, name, val, prop_flags, is_func_decl);
}
/*
 *  Lexer for source files, ToNumber() string conversions, RegExp expressions,
 *  and JSON.
 *
 *  Provides a stream of ECMAScript tokens from an UTF-8/CESU-8 buffer.  The
 *  caller can also rewind the token stream into a certain position which is
 *  needed by the compiler part for multi-pass scanning.  Tokens are
 *  represented as duk_token structures, and contain line number information.
 *  Token types are identified with DUK_TOK_* defines.
 *
 *  Characters are decoded into a fixed size lookup window consisting of
 *  decoded Unicode code points, with window positions past the end of the
 *  input filled with an invalid codepoint (-1).  The tokenizer can thus
 *  perform multiple character lookups efficiently and with few sanity
 *  checks (such as access outside the end of the input), which keeps the
 *  tokenization code small at the cost of performance.
 *
 *  Character data in tokens, such as identifier names and string literals,
 *  is encoded into CESU-8 format on-the-fly while parsing the token in
 *  question.  The string data is made reachable to garbage collection by
 *  placing the token-related values in value stack entries allocated for
 *  this purpose by the caller.  The characters exist in Unicode code point
 *  form only in the fixed size lookup window, which keeps character data
 *  expansion (of especially ASCII data) low.
 *
 *  Token parsing supports the full range of Unicode characters as described
 *  in the E5 specification.  Parsing has been optimized for ASCII characters
 *  because ordinary ECMAScript code consists almost entirely of ASCII
 *  characters.  Matching of complex Unicode codepoint sets (such as in the
 *  IdentifierStart and IdentifierPart productions) is optimized for size,
 *  and is done using a linear scan of a bit-packed list of ranges.  This is
 *  very slow, but should never be entered unless the source code actually
 *  contains Unicode characters.
 *
 *  ECMAScript tokenization is partially context sensitive.  First,
 *  additional future reserved words are recognized in strict mode (see E5
 *  Section 7.6.1.2).  Second, a forward slash character ('/') can be
 *  recognized either as starting a RegExp literal or as a division operator,
 *  depending on context.  The caller must provide necessary context flags
 *  when requesting a new token.
 *
 *  Future work:
 *
 *    * Make line number tracking optional, as it consumes space.
 *
 *    * Add a feature flag for disabling UTF-8 decoding of input, as most
 *      source code is ASCII.  Because of Unicode escapes written in ASCII,
 *      this does not allow Unicode support to be removed from e.g.
 *      duk_unicode_is_identifier_start() nor does it allow removal of CESU-8
 *      encoding of e.g. string literals.
 *
 *    * Add a feature flag for disabling Unicode compliance of e.g. identifier
 *      names.  This allows for a build more than a kilobyte smaller, because
 *      Unicode ranges needed by duk_unicode_is_identifier_start() and
 *      duk_unicode_is_identifier_part() can be dropped.  String literals
 *      should still be allowed to contain escaped Unicode, so this still does
 *      not allow removal of CESU-8 encoding of e.g. string literals.
 *
 *    * Character lookup tables for codepoints above BMP could be stripped.
 *
 *    * Strictly speaking, E5 specification requires that source code consists
 *      of 16-bit code units, and if not, must be conceptually converted to
 *      that format first.  The current lexer processes Unicode code points
 *      and allows characters outside the BMP.  These should be converted to
 *      surrogate pairs while reading the source characters into the window,
 *      not after tokens have been formed (as is done now).  However, the fix
 *      is not trivial because two characters are decoded from one codepoint.
 *
 *    * Optimize for speed as well as size.  Large if-else ladders are (at
 *      least potentially) slow.
 */

/* #include duk_internal.h -> already included */

/*
 *  Various defines and file specific helper macros
 */

#define DUK__MAX_RE_DECESC_DIGITS     9
#define DUK__MAX_RE_QUANT_DIGITS      9   /* Does not allow e.g. 2**31-1, but one more would allow overflows of u32. */

/* whether to use macros or helper function depends on call count */
#define DUK__ISDIGIT(x)          ((x) >= DUK_ASC_0 && (x) <= DUK_ASC_9)
#define DUK__ISHEXDIGIT(x)       duk__is_hex_digit((x))
#define DUK__ISOCTDIGIT(x)       ((x) >= DUK_ASC_0 && (x) <= DUK_ASC_7)
#define DUK__ISDIGIT03(x)        ((x) >= DUK_ASC_0 && (x) <= DUK_ASC_3)
#define DUK__ISDIGIT47(x)        ((x) >= DUK_ASC_4 && (x) <= DUK_ASC_7)

/* lexer character window helpers */
#define DUK__LOOKUP(lex_ctx,idx)            ((lex_ctx)->window[(idx)].codepoint)
#define DUK__ADVANCECHARS(lex_ctx,count)    duk__advance_chars((lex_ctx), (count))
#define DUK__ADVANCEBYTES(lex_ctx,count)    duk__advance_bytes((lex_ctx), (count))
#define DUK__INITBUFFER(lex_ctx)            duk__initbuffer((lex_ctx))
#define DUK__APPENDBUFFER(lex_ctx,x)        duk__appendbuffer((lex_ctx), (duk_codepoint_t) (x))
#define DUK__APPENDBUFFER_ASCII(lex_ctx,x)  duk__appendbuffer_ascii((lex_ctx), (duk_codepoint_t) (x))

/* lookup shorthands (note: assume context variable is named 'lex_ctx') */
#define DUK__L0()  DUK__LOOKUP(lex_ctx, 0)
#define DUK__L1()  DUK__LOOKUP(lex_ctx, 1)
#define DUK__L2()  DUK__LOOKUP(lex_ctx, 2)
#define DUK__L3()  DUK__LOOKUP(lex_ctx, 3)
#define DUK__L4()  DUK__LOOKUP(lex_ctx, 4)
#define DUK__L5()  DUK__LOOKUP(lex_ctx, 5)

/* packed advance/token number macro used by multiple functions */
#define DUK__ADVTOK(advbytes,tok)  ((((advbytes) * sizeof(duk_lexer_codepoint)) << 8) + (tok))

/*
 *  Advance lookup window by N characters, filling in new characters as
 *  necessary.  After returning caller is guaranteed a character window of
 *  at least DUK_LEXER_WINDOW_SIZE characters.
 *
 *  The main function duk__advance_bytes() is called at least once per every
 *  token so it has a major lexer/compiler performance impact.  There are two
 *  variants for the main duk__advance_bytes() algorithm: a sliding window
 *  approach which is slightly faster at the cost of larger code footprint,
 *  and a simple copying one.
 *
 *  Decoding directly from the source string would be another lexing option.
 *  But the lookup window based approach has the advantage of hiding the
 *  source string and its encoding effectively which gives more flexibility
 *  going forward to e.g. support chunked streaming of source from flash.
 *
 *  Decodes UTF-8/CESU-8 leniently with support for code points from U+0000 to
 *  U+10FFFF, causing an error if the input is unparseable.  Leniency means:
 *
 *    * Unicode code point validation is intentionally not performed,
 *      except to check that the codepoint does not exceed 0x10ffff.
 *
 *    * In particular, surrogate pairs are allowed and not combined, which
 *      allows source files to represent all SourceCharacters with CESU-8.
 *      Broken surrogate pairs are allowed, as ECMAScript does not mandate
 *      their validation.
 *
 *    * Allow non-shortest UTF-8 encodings.
 *
 *  Leniency here causes few security concerns because all character data is
 *  decoded into Unicode codepoints before lexer processing, and is then
 *  re-encoded into CESU-8.  The source can be parsed as strict UTF-8 with
 *  a compiler option.  However, ECMAScript source characters include -all-
 *  16-bit unsigned integer codepoints, so leniency seems to be appropriate.
 *
 *  Note that codepoints above the BMP are not strictly SourceCharacters,
 *  but the lexer still accepts them as such.  Before ending up in a string
 *  or an identifier name, codepoints above BMP are converted into surrogate
 *  pairs and then CESU-8 encoded, resulting in 16-bit Unicode data as
 *  expected by ECMAScript.
 *
 *  An alternative approach to dealing with invalid or partial sequences
 *  would be to skip them and replace them with e.g. the Unicode replacement
 *  character U+FFFD.  This has limited utility because a replacement character
 *  will most likely cause a parse error, unless it occurs inside a string.
 *  Further, ECMAScript source is typically pure ASCII.
 *
 *  See:
 *
 *     http://en.wikipedia.org/wiki/UTF-8
 *     http://en.wikipedia.org/wiki/CESU-8
 *     http://tools.ietf.org/html/rfc3629
 *     http://en.wikipedia.org/wiki/UTF-8#Invalid_byte_sequences
 *
 *  Future work:
 *
 *    * Reject other invalid Unicode sequences (see Wikipedia entry for examples)
 *      in strict UTF-8 mode.
 *
 *    * Size optimize.  An attempt to use a 16-byte lookup table for the first
 *      byte resulted in a code increase though.
 *
 *    * Is checking against maximum 0x10ffff really useful?  4-byte encoding
 *      imposes a certain limit anyway.
 *
 *    * Support chunked streaming of source code.  Can be implemented either
 *      by streaming chunks of bytes or chunks of codepoints.
 */

#if defined(DUK_USE_LEXER_SLIDING_WINDOW)
DUK_LOCAL void duk__fill_lexer_buffer(duk_lexer_ctx *lex_ctx, duk_small_uint_t start_offset_bytes) {
	duk_lexer_codepoint *cp, *cp_end;
	duk_ucodepoint_t x;
	duk_small_uint_t contlen;
	const duk_uint8_t *p, *p_end;
#if defined(DUK_USE_STRICT_UTF8_SOURCE)
	duk_ucodepoint_t mincp;
#endif
	duk_int_t input_line;

	/* Use temporaries and update lex_ctx only when finished. */
	input_line = lex_ctx->input_line;
	p = lex_ctx->input + lex_ctx->input_offset;
	p_end = lex_ctx->input + lex_ctx->input_length;

	cp = (duk_lexer_codepoint *) (void *) ((duk_uint8_t *) lex_ctx->buffer + start_offset_bytes);
	cp_end = lex_ctx->buffer + DUK_LEXER_BUFFER_SIZE;

	for (; cp != cp_end; cp++) {
		cp->offset = (duk_size_t) (p - lex_ctx->input);
		cp->line = input_line;

		/* XXX: potential issue with signed pointers, p_end < p. */
		if (DUK_UNLIKELY(p >= p_end)) {
			/* If input_offset were assigned a negative value, it would
			 * result in a large positive value.  Most likely it would be
			 * larger than input_length and be caught here.  In any case
			 * no memory unsafe behavior would happen.
			 */
			cp->codepoint = -1;
			continue;
		}

		x = (duk_ucodepoint_t) (*p++);

		/* Fast path. */

		if (DUK_LIKELY(x < 0x80UL)) {
			DUK_ASSERT(x != 0x2028UL && x != 0x2029UL);  /* not LS/PS */
			if (DUK_UNLIKELY(x <= 0x000dUL)) {
				if ((x == 0x000aUL) ||
				    ((x == 0x000dUL) && (p >= p_end || *p != 0x000aUL))) {
					/* lookup for 0x000a above assumes shortest encoding now */

					/* E5 Section 7.3, treat the following as newlines:
					 *   LF
					 *   CR [not followed by LF]
					 *   LS
					 *   PS
					 *
					 * For CR LF, CR is ignored if it is followed by LF, and the LF will bump
					 * the line number.
					 */
					input_line++;
				}
			}

			cp->codepoint = (duk_codepoint_t) x;
			continue;
		}

		/* Slow path. */

		if (x < 0xc0UL) {
			/* 10xx xxxx -> invalid */
			goto error_encoding;
		} else if (x < 0xe0UL) {
			/* 110x xxxx   10xx xxxx  */
			contlen = 1;
#if defined(DUK_USE_STRICT_UTF8_SOURCE)
			mincp = 0x80UL;
#endif
			x = x & 0x1fUL;
		} else if (x < 0xf0UL) {
			/* 1110 xxxx   10xx xxxx   10xx xxxx */
			contlen = 2;
#if defined(DUK_USE_STRICT_UTF8_SOURCE)
			mincp = 0x800UL;
#endif
			x = x & 0x0fUL;
		} else if (x < 0xf8UL) {
			/* 1111 0xxx   10xx xxxx   10xx xxxx   10xx xxxx */
			contlen = 3;
#if defined(DUK_USE_STRICT_UTF8_SOURCE)
			mincp = 0x10000UL;
#endif
			x = x & 0x07UL;
		} else {
			/* no point in supporting encodings of 5 or more bytes */
			goto error_encoding;
		}

		DUK_ASSERT(p_end >= p);
		if ((duk_size_t) contlen > (duk_size_t) (p_end - p)) {
			goto error_clipped;
		}

		while (contlen > 0) {
			duk_small_uint_t y;
			y = *p++;
			if ((y & 0xc0U) != 0x80U) {
				/* check that byte has the form 10xx xxxx */
				goto error_encoding;
			}
			x = x << 6;
			x += y & 0x3fUL;
			contlen--;
		}

		/* check final character validity */

		if (x > 0x10ffffUL) {
			goto error_encoding;
		}
#if defined(DUK_USE_STRICT_UTF8_SOURCE)
		if (x < mincp || (x >= 0xd800UL && x <= 0xdfffUL) || x == 0xfffeUL) {
			goto error_encoding;
		}
#endif

		DUK_ASSERT(x != 0x000aUL && x != 0x000dUL);
		if ((x == 0x2028UL) || (x == 0x2029UL)) {
			input_line++;
		}

		cp->codepoint = (duk_codepoint_t) x;
	}

	lex_ctx->input_offset = (duk_size_t) (p - lex_ctx->input);
	lex_ctx->input_line = input_line;
	return;

 error_clipped:   /* clipped codepoint */
 error_encoding:  /* invalid codepoint encoding or codepoint */
	lex_ctx->input_offset = (duk_size_t) (p - lex_ctx->input);
	lex_ctx->input_line = input_line;

	DUK_ERROR_SYNTAX(lex_ctx->thr, DUK_STR_SOURCE_DECODE_FAILED);
	DUK_WO_NORETURN(return;);
}

DUK_LOCAL void duk__advance_bytes(duk_lexer_ctx *lex_ctx, duk_small_uint_t count_bytes) {
	duk_small_uint_t used_bytes, avail_bytes;

	DUK_ASSERT_DISABLE(count_bytes >= 0);  /* unsigned */
	DUK_ASSERT(count_bytes <= (duk_small_uint_t) (DUK_LEXER_WINDOW_SIZE * sizeof(duk_lexer_codepoint)));
	DUK_ASSERT(lex_ctx->window >= lex_ctx->buffer);
	DUK_ASSERT(lex_ctx->window < lex_ctx->buffer + DUK_LEXER_BUFFER_SIZE);
	DUK_ASSERT((duk_uint8_t *) lex_ctx->window + count_bytes <= (duk_uint8_t *) lex_ctx->buffer + DUK_LEXER_BUFFER_SIZE * sizeof(duk_lexer_codepoint));

	/* Zero 'count' is also allowed to make call sites easier.
	 * Arithmetic in bytes generates better code in GCC.
	 */

	lex_ctx->window = (duk_lexer_codepoint *) (void *) ((duk_uint8_t *) lex_ctx->window + count_bytes);  /* avoid multiply */
	used_bytes = (duk_small_uint_t) ((duk_uint8_t *) lex_ctx->window - (duk_uint8_t *) lex_ctx->buffer);
	avail_bytes = DUK_LEXER_BUFFER_SIZE * sizeof(duk_lexer_codepoint) - used_bytes;
	if (avail_bytes < (duk_small_uint_t) (DUK_LEXER_WINDOW_SIZE * sizeof(duk_lexer_codepoint))) {
		/* Not enough data to provide a full window, so "scroll" window to
		 * start of buffer and fill up the rest.
		 */
		duk_memmove((void *) lex_ctx->buffer,
		            (const void *) lex_ctx->window,
		            (size_t) avail_bytes);
		lex_ctx->window = lex_ctx->buffer;
		duk__fill_lexer_buffer(lex_ctx, avail_bytes);
	}
}

DUK_LOCAL void duk__init_lexer_window(duk_lexer_ctx *lex_ctx) {
	lex_ctx->window = lex_ctx->buffer;
	duk__fill_lexer_buffer(lex_ctx, 0);
}
#else  /* DUK_USE_LEXER_SLIDING_WINDOW */
DUK_LOCAL duk_codepoint_t duk__read_char(duk_lexer_ctx *lex_ctx) {
	duk_ucodepoint_t x;
	duk_small_uint_t len;
	duk_small_uint_t i;
	const duk_uint8_t *p;
#if defined(DUK_USE_STRICT_UTF8_SOURCE)
	duk_ucodepoint_t mincp;
#endif
	duk_size_t input_offset;

	input_offset = lex_ctx->input_offset;
	if (DUK_UNLIKELY(input_offset >= lex_ctx->input_length)) {
		/* If input_offset were assigned a negative value, it would
		 * result in a large positive value.  Most likely it would be
		 * larger than input_length and be caught here.  In any case
		 * no memory unsafe behavior would happen.
		 */
		return -1;
	}

	p = lex_ctx->input + input_offset;
	x = (duk_ucodepoint_t) (*p);

	if (DUK_LIKELY(x < 0x80UL)) {
		/* 0xxx xxxx -> fast path */

		/* input offset tracking */
		lex_ctx->input_offset++;

		DUK_ASSERT(x != 0x2028UL && x != 0x2029UL);  /* not LS/PS */
		if (DUK_UNLIKELY(x <= 0x000dUL)) {
			if ((x == 0x000aUL) ||
			    ((x == 0x000dUL) && (lex_ctx->input_offset >= lex_ctx->input_length ||
			                         lex_ctx->input[lex_ctx->input_offset] != 0x000aUL))) {
				/* lookup for 0x000a above assumes shortest encoding now */

				/* E5 Section 7.3, treat the following as newlines:
				 *   LF
				 *   CR [not followed by LF]
				 *   LS
				 *   PS
				 *
				 * For CR LF, CR is ignored if it is followed by LF, and the LF will bump
				 * the line number.
				 */
				lex_ctx->input_line++;
			}
		}

		return (duk_codepoint_t) x;
	}

	/* Slow path. */

	if (x < 0xc0UL) {
		/* 10xx xxxx -> invalid */
		goto error_encoding;
	} else if (x < 0xe0UL) {
		/* 110x xxxx   10xx xxxx  */
		len = 2;
#if defined(DUK_USE_STRICT_UTF8_SOURCE)
		mincp = 0x80UL;
#endif
		x = x & 0x1fUL;
	} else if (x < 0xf0UL) {
		/* 1110 xxxx   10xx xxxx   10xx xxxx */
		len = 3;
#if defined(DUK_USE_STRICT_UTF8_SOURCE)
		mincp = 0x800UL;
#endif
		x = x & 0x0fUL;
	} else if (x < 0xf8UL) {
		/* 1111 0xxx   10xx xxxx   10xx xxxx   10xx xxxx */
		len = 4;
#if defined(DUK_USE_STRICT_UTF8_SOURCE)
		mincp = 0x10000UL;
#endif
		x = x & 0x07UL;
	} else {
		/* no point in supporting encodings of 5 or more bytes */
		goto error_encoding;
	}

	DUK_ASSERT(lex_ctx->input_length >= lex_ctx->input_offset);
	if ((duk_size_t) len > (duk_size_t) (lex_ctx->input_length - lex_ctx->input_offset)) {
		goto error_clipped;
	}

	p++;
	for (i = 1; i < len; i++) {
		duk_small_uint_t y;
		y = *p++;
		if ((y & 0xc0U) != 0x80U) {
			/* check that byte has the form 10xx xxxx */
			goto error_encoding;
		}
		x = x << 6;
		x += y & 0x3fUL;
	}

	/* check final character validity */

	if (x > 0x10ffffUL) {
		goto error_encoding;
	}
#if defined(DUK_USE_STRICT_UTF8_SOURCE)
	if (x < mincp || (x >= 0xd800UL && x <= 0xdfffUL) || x == 0xfffeUL) {
		goto error_encoding;
	}
#endif

	/* input offset tracking */
	lex_ctx->input_offset += len;

	/* line tracking */
	DUK_ASSERT(x != 0x000aUL && x != 0x000dUL);
	if ((x == 0x2028UL) || (x == 0x2029UL)) {
		lex_ctx->input_line++;
	}

	return (duk_codepoint_t) x;

 error_clipped:   /* clipped codepoint */
 error_encoding:  /* invalid codepoint encoding or codepoint */
	DUK_ERROR_SYNTAX(lex_ctx->thr, DUK_STR_SOURCE_DECODE_FAILED);
	DUK_WO_NORETURN(return 0;);
}

DUK_LOCAL void duk__advance_bytes(duk_lexer_ctx *lex_ctx, duk_small_uint_t count_bytes) {
	duk_small_uint_t keep_bytes;
	duk_lexer_codepoint *cp, *cp_end;

	DUK_ASSERT_DISABLE(count_bytes >= 0);  /* unsigned */
	DUK_ASSERT(count_bytes <= (duk_small_uint_t) (DUK_LEXER_WINDOW_SIZE * sizeof(duk_lexer_codepoint)));

	/* Zero 'count' is also allowed to make call sites easier. */

	keep_bytes = DUK_LEXER_WINDOW_SIZE * sizeof(duk_lexer_codepoint) - count_bytes;
	duk_memmove((void *) lex_ctx->window,
	            (const void *) ((duk_uint8_t *) lex_ctx->window + count_bytes),
	            (size_t) keep_bytes);

	cp = (duk_lexer_codepoint *) ((duk_uint8_t *) lex_ctx->window + keep_bytes);
	cp_end = lex_ctx->window + DUK_LEXER_WINDOW_SIZE;
	for (; cp != cp_end; cp++) {
		cp->offset = lex_ctx->input_offset;
		cp->line = lex_ctx->input_line;
		cp->codepoint = duk__read_char(lex_ctx);
	}
}

DUK_LOCAL void duk__init_lexer_window(duk_lexer_ctx *lex_ctx) {
	/* Call with count == DUK_LEXER_WINDOW_SIZE to fill buffer initially. */
	duk__advance_bytes(lex_ctx, DUK_LEXER_WINDOW_SIZE * sizeof(duk_lexer_codepoint));  /* fill window */
}
#endif  /* DUK_USE_LEXER_SLIDING_WINDOW */

DUK_LOCAL void duk__advance_chars(duk_lexer_ctx *lex_ctx, duk_small_uint_t count_chars) {
	duk__advance_bytes(lex_ctx, count_chars * sizeof(duk_lexer_codepoint));
}

/*
 *  (Re)initialize the temporary byte buffer.  May be called extra times
 *  with little impact.
 */

DUK_LOCAL void duk__initbuffer(duk_lexer_ctx *lex_ctx) {
	/* Reuse buffer as is unless buffer has grown large. */
	if (DUK_HBUFFER_DYNAMIC_GET_SIZE(lex_ctx->buf) < DUK_LEXER_TEMP_BUF_LIMIT) {
		/* Keep current size */
	} else {
		duk_hbuffer_resize(lex_ctx->thr, lex_ctx->buf, DUK_LEXER_TEMP_BUF_LIMIT);
	}

	DUK_BW_INIT_WITHBUF(lex_ctx->thr, &lex_ctx->bw, lex_ctx->buf);
}

/*
 *  Append a Unicode codepoint to the temporary byte buffer.  Performs
 *  CESU-8 surrogate pair encoding for codepoints above the BMP.
 *  Existing surrogate pairs are allowed and also encoded into CESU-8.
 */

DUK_LOCAL void duk__appendbuffer(duk_lexer_ctx *lex_ctx, duk_codepoint_t x) {
	/*
	 *  Since character data is only generated by decoding the source or by
	 *  the compiler itself, we rely on the input codepoints being correct
	 *  and avoid a check here.
	 *
	 *  Character data can also come here through decoding of Unicode
	 *  escapes ("\udead\ubeef") so all 16-but unsigned values can be
	 *  present, even when the source file itself is strict UTF-8.
	 */
	DUK_ASSERT(x >= 0 && x <= 0x10ffffL);

	DUK_BW_WRITE_ENSURE_CESU8(lex_ctx->thr, &lex_ctx->bw, (duk_ucodepoint_t) x);
}

DUK_LOCAL void duk__appendbuffer_ascii(duk_lexer_ctx *lex_ctx, duk_codepoint_t x) {
	/* ASCII characters can be emitted as a single byte without encoding
	 * which matters for some fast paths.
	 */
	DUK_ASSERT(x >= 0 && x <= 0x7f);

	DUK_BW_WRITE_ENSURE_U8(lex_ctx->thr, &lex_ctx->bw, (duk_uint8_t) x);
}

/*
 *  Intern the temporary byte buffer into a valstack slot
 *  (in practice, slot1 or slot2).
 */

DUK_LOCAL duk_hstring *duk__internbuffer(duk_lexer_ctx *lex_ctx, duk_idx_t valstack_idx) {
	DUK_ASSERT(valstack_idx == lex_ctx->slot1_idx || valstack_idx == lex_ctx->slot2_idx);

	DUK_BW_PUSH_AS_STRING(lex_ctx->thr, &lex_ctx->bw);
	duk_replace(lex_ctx->thr, valstack_idx);
	return duk_known_hstring(lex_ctx->thr, valstack_idx);
}

/*
 *  Init lexer context
 */

DUK_INTERNAL void duk_lexer_initctx(duk_lexer_ctx *lex_ctx) {
	DUK_ASSERT(lex_ctx != NULL);

	duk_memzero(lex_ctx, sizeof(*lex_ctx));
#if defined(DUK_USE_EXPLICIT_NULL_INIT)
#if defined(DUK_USE_LEXER_SLIDING_WINDOW)
	lex_ctx->window = NULL;
#endif
	lex_ctx->thr = NULL;
	lex_ctx->input = NULL;
	lex_ctx->buf = NULL;
#endif
}

/*
 *  Set lexer input position and reinitialize lookup window.
 */

DUK_INTERNAL void duk_lexer_getpoint(duk_lexer_ctx *lex_ctx, duk_lexer_point *pt) {
	pt->offset = lex_ctx->window[0].offset;
	pt->line = lex_ctx->window[0].line;
}

DUK_INTERNAL void duk_lexer_setpoint(duk_lexer_ctx *lex_ctx, duk_lexer_point *pt) {
	DUK_ASSERT_DISABLE(pt->offset >= 0);  /* unsigned */
	DUK_ASSERT(pt->line >= 1);
	lex_ctx->input_offset = pt->offset;
	lex_ctx->input_line = pt->line;
	duk__init_lexer_window(lex_ctx);
}

/*
 *  Lexing helpers
 */

/* Numeric value of a hex digit (also covers octal and decimal digits) or
 * -1 if not a valid hex digit.
 */
DUK_LOCAL duk_codepoint_t duk__hexval_validate(duk_codepoint_t x) {
	duk_small_int_t t;

	/* Here 'x' is a Unicode codepoint */
	if (DUK_LIKELY(x >= 0 && x <= 0xff)) {
		t = duk_hex_dectab[x];
		if (DUK_LIKELY(t >= 0)) {
			return t;
		}
	}

	return -1;
}

/* Just a wrapper for call sites where 'x' is known to be valid so
 * we assert for it before decoding.
 */
DUK_LOCAL duk_codepoint_t duk__hexval(duk_codepoint_t x) {
	duk_codepoint_t ret;

	DUK_ASSERT((x >= DUK_ASC_0 && x <= DUK_ASC_9) ||
	           (x >= DUK_ASC_LC_A && x <= DUK_ASC_LC_F) ||
	           (x >= DUK_ASC_UC_A && x <= DUK_ASC_UC_F));
	ret = duk__hexval_validate(x);
	DUK_ASSERT(ret >= 0 && ret <= 15);
	return ret;
}

/* having this as a separate function provided a size benefit */
DUK_LOCAL duk_bool_t duk__is_hex_digit(duk_codepoint_t x) {
	if (DUK_LIKELY(x >= 0 && x <= 0xff)) {
		return (duk_hex_dectab[x] >= 0);
	}
	return 0;
}

/* Parse a Unicode escape of the form \xHH, \uHHHH, or \u{H+}.  Shared by
 * source and RegExp parsing.
 */
DUK_LOCAL duk_codepoint_t duk__lexer_parse_escape(duk_lexer_ctx *lex_ctx, duk_bool_t allow_es6) {
	duk_small_int_t digits;  /* Initial value 2 or 4 for fixed length escapes, 0 for ES2015 \u{H+}. */
	duk_codepoint_t escval;
	duk_codepoint_t x;
	duk_small_uint_t adv;

	DUK_ASSERT(DUK__L0() == DUK_ASC_BACKSLASH);  /* caller responsibilities */
	DUK_ASSERT(DUK__L1() == DUK_ASC_LC_X || DUK__L1() == DUK_ASC_LC_U);
	DUK_UNREF(allow_es6);

	adv = 2;
	digits = 2;
	if (DUK__L1() == DUK_ASC_LC_U) {
		digits = 4;
#if defined(DUK_USE_ES6_UNICODE_ESCAPE)
		if (DUK__L2() == DUK_ASC_LCURLY && allow_es6) {
			digits = 0;
			adv = 3;
		}
#endif
	}
	DUK__ADVANCECHARS(lex_ctx, adv);

	escval = 0;
	for (;;) {
		/* One of the escape forms: \xHH, \uHHHH, \u{H+}.
		 * The 'digits' variable tracks parsing state and is
		 * initialized to:
		 *
		 *   \xHH     2
		 *   \uHH     4
		 *   \u{H+}   0 first time, updated to -1 to indicate
		 *            at least one digit has been parsed
		 *
		 * Octal parsing is handled separately because it can be
		 * done with fixed lookahead and also has validation
		 * rules which depend on the escape length (which is
		 * variable).
		 *
		 * We don't need a specific check for x < 0 (end of
		 * input) or duk_unicode_is_line_terminator(x)
		 * because the 'dig' decode will fail and lead to a
		 * SyntaxError.
		 */
		duk_codepoint_t dig;

		x = DUK__L0();
		DUK__ADVANCECHARS(lex_ctx, 1);

		dig = duk__hexval_validate(x);
		if (digits > 0) {
			digits--;
			if (dig < 0) {
				goto fail_escape;
			}
			DUK_ASSERT(dig >= 0x00 && dig <= 0x0f);
			escval = (escval << 4) + dig;
			if (digits == 0) {
				DUK_ASSERT(escval >= 0 && escval <= 0xffffL);
				break;
			}
		} else {
#if defined(DUK_USE_ES6_UNICODE_ESCAPE)
			DUK_ASSERT(digits == 0 /* first time */ || digits == -1 /* others */);
			if (dig >= 0) {
				DUK_ASSERT(dig >= 0x00 && dig <= 0x0f);
				escval = (escval << 4) + dig;
				if (escval > 0x10ffffL) {
					goto fail_escape;
				}
			} else if (x == DUK_ASC_RCURLY) {
				if (digits == 0) {
					/* Empty escape, \u{}. */
					goto fail_escape;
				}
				DUK_ASSERT(escval >= 0 && escval <= 0x10ffffL);
				break;
			} else {
				goto fail_escape;
			}
			digits = -1;  /* Indicate we have at least one digit. */
#else  /* DUK_USE_ES6_UNICODE_ESCAPE */
			DUK_ASSERT(0);  /* Never happens if \u{H+} support disabled. */
#endif  /* DUK_USE_ES6_UNICODE_ESCAPE */
		}
	}

	return escval;

 fail_escape:
	DUK_ERROR_SYNTAX(lex_ctx->thr, DUK_STR_INVALID_ESCAPE);
	DUK_WO_NORETURN(return 0;);
}

/* Parse legacy octal escape of the form \N{1,3}, e.g. \0, \5, \0377.  Maximum
 * allowed value is \0377 (U+00FF), longest match is used.  Used for both string
 * RegExp octal escape parsing.  Window[0] must be the slash '\' and the first
 * digit must already be validated to be in [0-9] by the caller.
 */
DUK_LOCAL duk_codepoint_t duk__lexer_parse_legacy_octal(duk_lexer_ctx *lex_ctx, duk_small_uint_t *out_adv, duk_bool_t reject_annex_b) {
	duk_codepoint_t cp;
	duk_small_uint_t lookup_idx;
	duk_small_uint_t adv;
	duk_codepoint_t tmp;

	DUK_ASSERT(out_adv != NULL);
	DUK_ASSERT(DUK__LOOKUP(lex_ctx, 0) == DUK_ASC_BACKSLASH);
	DUK_ASSERT(DUK__LOOKUP(lex_ctx, 1) >= DUK_ASC_0 && DUK__LOOKUP(lex_ctx, 1) <= DUK_ASC_9);

	cp = 0;
	tmp = 0;
	for (lookup_idx = 1; lookup_idx <= 3; lookup_idx++) {
		DUK_DDD(DUK_DDDPRINT("lookup_idx=%ld, cp=%ld", (long) lookup_idx, (long) cp));
		tmp = DUK__LOOKUP(lex_ctx, lookup_idx);
		if (tmp < DUK_ASC_0 || tmp > DUK_ASC_7) {
			/* No more valid digits. */
			break;
		}
		tmp = (cp << 3) + (tmp - DUK_ASC_0);
		if (tmp > 0xff) {
			/* Three digit octal escapes above \377 (= 0xff)
			 * are not allowed.
			 */
			break;
		}
		cp = tmp;
	}
	DUK_DDD(DUK_DDDPRINT("final lookup_idx=%ld, cp=%ld", (long) lookup_idx, (long) cp));

	adv = lookup_idx;
	if (lookup_idx == 1) {
		DUK_DDD(DUK_DDDPRINT("\\8 or \\9 -> treat as literal, accept in strict mode too"));
		DUK_ASSERT(tmp == DUK_ASC_8 || tmp == DUK_ASC_9);
		cp = tmp;
		adv++;  /* correction to above, eat offending character */
	} else if (lookup_idx == 2 && cp == 0) {
		/* Note: 'foo\0bar' is OK in strict mode, but 'foo\00bar' is not.
		 * It won't be interpreted as 'foo\u{0}0bar' but as a SyntaxError.
		 */
		DUK_DDD(DUK_DDDPRINT("\\0 -> accept in strict mode too"));
	} else {
		/* This clause also handles non-shortest zero, e.g. \00. */
		if (reject_annex_b) {
			DUK_DDD(DUK_DDDPRINT("non-zero octal literal %ld -> reject in strict-mode", (long) cp));
			cp = -1;
		} else {
			DUK_DDD(DUK_DDDPRINT("non-zero octal literal %ld -> accepted", (long) cp));
			DUK_ASSERT(cp >= 0 && cp <= 0xff);
		}
	}

	*out_adv = adv;

	DUK_ASSERT((cp >= 0 && cp <= 0xff) || (cp == -1 && reject_annex_b));
	return cp;
}

/* XXX: move strict mode to lex_ctx? */
DUK_LOCAL void duk__lexer_parse_string_literal(duk_lexer_ctx *lex_ctx, duk_token *out_token, duk_small_int_t quote, duk_bool_t strict_mode) {
	duk_small_uint_t adv;

	for (adv = 1 /* initial quote */ ;;) {
		duk_codepoint_t x;

		DUK__ADVANCECHARS(lex_ctx, adv);  /* eat opening quote on first loop */
		x = DUK__L0();

		adv = 1;
		if (x == quote) {
			DUK__ADVANCECHARS(lex_ctx, 1);  /* eat closing quote */
			break;
		} else if (x == '\\') {
			/* DUK__L0        -> '\' char
			 * DUK__L1 ... DUK__L5 -> more lookup
			 */
			duk_small_int_t emitcp = -1;

			x = DUK__L1();

			/* How much to advance before next loop. */
			adv = 2;  /* note: long live range */

			switch (x) {
			case '\'':
				emitcp = 0x0027;
				break;
			case '"':
				emitcp = 0x0022;
				break;
			case '\\':
				emitcp = 0x005c;
				break;
			case 'b':
				emitcp = 0x0008;
				break;
			case 'f':
				emitcp = 0x000c;
				break;
			case 'n':
				emitcp = 0x000a;
				break;
			case 'r':
				emitcp = 0x000d;
				break;
			case 't':
				emitcp = 0x0009;
				break;
			case 'v':
				emitcp = 0x000b;
				break;
			case 'x':
			case 'u': {
				duk_codepoint_t esc_cp;
				esc_cp = duk__lexer_parse_escape(lex_ctx, 1 /*allow_es6*/);
				DUK__APPENDBUFFER(lex_ctx, esc_cp);
				adv = 0;
				break;
			}
			default: {
				if (duk_unicode_is_line_terminator(x)) {
					/* line continuation */
					if (x == 0x000d && DUK__L2() == 0x000a) {
						/* CR LF again a special case */
						adv = 3;  /* line terminator, CR, LF */
					}
				} else if (DUK__ISDIGIT(x)) {
					/*
					 *  Octal escape or zero escape:
					 *    \0                                     (lookahead not OctalDigit)
					 *    \1 ... \7                              (lookahead not OctalDigit)
					 *    \ZeroToThree OctalDigit                (lookahead not OctalDigit)
					 *    \FourToSeven OctalDigit                (no lookahead restrictions)
					 *    \ZeroToThree OctalDigit OctalDigit     (no lookahead restrictions)
					 *
					 *  Zero escape is part of the standard syntax.  Octal escapes are
					 *  defined in E5 Section B.1.2, and are only allowed in non-strict mode.
					 *  Any other productions starting with a decimal digit are invalid
					 *  but are in practice treated like identity escapes.
					 *
					 *  Parse octal (up to 3 digits) from the lookup window.
					 */

					emitcp = duk__lexer_parse_legacy_octal(lex_ctx, &adv, strict_mode /*reject_annex_b*/);
					if (emitcp < 0) {
						goto fail_escape;
					}
				} else if (x < 0) {
					goto fail_unterminated;
				} else {
					/* escaped NonEscapeCharacter */
					DUK__APPENDBUFFER(lex_ctx, x);
				}
			}  /* end default clause */
			}  /* end switch */

			/* Shared handling for single codepoint escapes. */
			if (emitcp >= 0) {
				DUK__APPENDBUFFER(lex_ctx, emitcp);
			}

			/* Track number of escapes; count not really needed but directive
			 * prologues need to detect whether there were any escapes or line
			 * continuations or not.
			 */
			out_token->num_escapes++;
		} else if (x >= 0x20 && x <= 0x7f) {
			/* Fast path for ASCII case, avoids line terminator
			 * check and CESU-8 encoding.
			 */
			DUK_ASSERT(x >= 0);
			DUK_ASSERT(!duk_unicode_is_line_terminator(x));
			DUK_ASSERT(x != quote);
			DUK_ASSERT(x != DUK_ASC_BACKSLASH);
			DUK__APPENDBUFFER_ASCII(lex_ctx, x);
		} else if (x < 0 || duk_unicode_is_line_terminator(x)) {
			goto fail_unterminated;
		} else {
			/* Character which is part of the string but wasn't handled
			 * by the fast path.
			 */
			DUK__APPENDBUFFER(lex_ctx, x);
		}
	} /* string parse loop */

	return;

 fail_escape:
	DUK_ERROR_SYNTAX(lex_ctx->thr, DUK_STR_INVALID_ESCAPE);
	DUK_WO_NORETURN(return;);

 fail_unterminated:
	DUK_ERROR_SYNTAX(lex_ctx->thr, DUK_STR_UNTERMINATED_STRING);
	DUK_WO_NORETURN(return;);
}

/* Skip to end-of-line (or end-of-file), used for single line comments. */
DUK_LOCAL void duk__lexer_skip_to_endofline(duk_lexer_ctx *lex_ctx) {
	for (;;) {
		duk_codepoint_t x;

		x = DUK__L0();
		if (x < 0 || duk_unicode_is_line_terminator(x)) {
			break;
		}
		DUK__ADVANCECHARS(lex_ctx, 1);
	}
}

/*
 *  Parse ECMAScript source InputElementDiv or InputElementRegExp
 *  (E5 Section 7), skipping whitespace, comments, and line terminators.
 *
 *  Possible results are:
 *    (1) a token
 *    (2) a line terminator (skipped)
 *    (3) a comment (skipped)
 *    (4) EOF
 *
 *  White space is automatically skipped from the current position (but
 *  not after the input element).  If input has already ended, returns
 *  DUK_TOK_EOF indefinitely.  If a parse error occurs, uses an DUK_ERROR()
 *  macro call (and hence a longjmp through current heap longjmp context).
 *  Comments and line terminator tokens are automatically skipped.
 *
 *  The input element being matched is determined by regexp_mode; if set,
 *  parses a InputElementRegExp, otherwise a InputElementDiv.  The
 *  difference between these are handling of productions starting with a
 *  forward slash.
 *
 *  If strict_mode is set, recognizes additional future reserved words
 *  specific to strict mode, and refuses to parse octal literals.
 *
 *  The matching strategy below is to (currently) use a six character
 *  lookup window to quickly determine which production is the -longest-
 *  matching one, and then parse that.  The top-level if-else clauses
 *  match the first character, and the code blocks for each clause
 *  handle -all- alternatives for that first character.  ECMAScript
 *  specification uses the "longest match wins" semantics, so the order
 *  of the if-clauses matters.
 *
 *  Misc notes:
 *
 *    * ECMAScript numeric literals do not accept a sign character.
 *      Consequently e.g. "-1.0" is parsed as two tokens: a negative
 *      sign and a positive numeric literal.  The compiler performs
 *      the negation during compilation, so this has no adverse impact.
 *
 *    * There is no token for "undefined": it is just a value available
 *      from the global object (or simply established by doing a reference
 *      to an undefined value).
 *
 *    * Some contexts want Identifier tokens, which are IdentifierNames
 *      excluding reserved words, while some contexts want IdentifierNames
 *      directly.  In the latter case e.g. "while" is interpreted as an
 *      identifier name, not a DUK_TOK_WHILE token.  The solution here is
 *      to provide both token types: DUK_TOK_WHILE goes to 't' while
 *      DUK_TOK_IDENTIFIER goes to 't_nores', and 'slot1' always contains
 *      the identifier / keyword name.
 *
 *    * Directive prologue needs to identify string literals such as
 *      "use strict" and 'use strict', which are sensitive to line
 *      continuations and escape sequences.  For instance, "use\u0020strict"
 *      is a valid directive but is distinct from "use strict".  The solution
 *      here is to decode escapes while tokenizing, but to keep track of the
 *      number of escapes.  Directive detection can then check that the
 *      number of escapes is zero.
 *
 *    * Multi-line comments with one or more internal LineTerminator are
 *      treated like a line terminator to comply with automatic semicolon
 *      insertion.
 */

DUK_INTERNAL
void duk_lexer_parse_js_input_element(duk_lexer_ctx *lex_ctx,
                                      duk_token *out_token,
                                      duk_bool_t strict_mode,
                                      duk_bool_t regexp_mode) {
	duk_codepoint_t x;           /* temporary, must be signed and 32-bit to hold Unicode code points */
	duk_small_uint_t advtok = 0; /* (advance << 8) + token_type, updated at function end,
	                              * init is unnecessary but suppresses "may be used uninitialized" warnings.
	                              */
	duk_bool_t got_lineterm = 0;  /* got lineterm preceding non-whitespace, non-lineterm token */

	if (++lex_ctx->token_count >= lex_ctx->token_limit) {
		goto fail_token_limit;
	}

	out_token->t = DUK_TOK_EOF;
	out_token->t_nores = DUK_TOK_INVALID;  /* marker: copy t if not changed */
#if 0  /* not necessary to init, disabled for faster parsing */
	out_token->num = DUK_DOUBLE_NAN;
	out_token->str1 = NULL;
	out_token->str2 = NULL;
#endif
	out_token->num_escapes = 0;
	/* out_token->lineterm set by caller */

	/* This would be nice, but parsing is faster without resetting the
	 * value slots.  The only side effect is that references to temporary
	 * string values may linger until lexing is finished; they're then
	 * freed normally.
	 */
#if 0
	duk_to_undefined(lex_ctx->thr, lex_ctx->slot1_idx);
	duk_to_undefined(lex_ctx->thr, lex_ctx->slot2_idx);
#endif

	/* 'advtok' indicates how much to advance and which token id to assign
	 * at the end.  This shared functionality minimizes code size.  All
	 * code paths are required to set 'advtok' to some value, so no default
	 * init value is used.  Code paths calling DUK_ERROR() never return so
	 * they don't need to set advtok.
	 */

	/*
	 *  Matching order:
	 *
	 *    Punctuator first chars, also covers comments, regexps
	 *    LineTerminator
	 *    Identifier or reserved word, also covers null/true/false literals
	 *    NumericLiteral
	 *    StringLiteral
	 *    EOF
	 *
	 *  The order does not matter as long as the longest match is
	 *  always correctly identified.  There are order dependencies
	 *  in the clauses, so it's not trivial to convert to a switch.
	 */

 restart_lineupdate:
	out_token->start_line = lex_ctx->window[0].line;

 restart:
	out_token->start_offset = lex_ctx->window[0].offset;

	x = DUK__L0();

	switch (x) {
	case DUK_ASC_SPACE:
	case DUK_ASC_HT:  /* fast paths for space and tab */
		DUK__ADVANCECHARS(lex_ctx, 1);
		goto restart;
	case DUK_ASC_LF:  /* LF line terminator; CR LF and Unicode lineterms are handled in slow path */
		DUK__ADVANCECHARS(lex_ctx, 1);
		got_lineterm = 1;
		goto restart_lineupdate;
#if defined(DUK_USE_SHEBANG_COMMENTS)
	case DUK_ASC_HASH:  /* '#' */
		if (DUK__L1() == DUK_ASC_EXCLAMATION && lex_ctx->window[0].offset == 0 &&
		    (lex_ctx->flags & DUK_COMPILE_SHEBANG)) {
			/* "Shebang" comment ('#! ...') on first line. */
			/* DUK__ADVANCECHARS(lex_ctx, 2) would be correct here, but not necessary */
			duk__lexer_skip_to_endofline(lex_ctx);
			goto restart;  /* line terminator will be handled on next round */
		}
		goto fail_token;
#endif  /* DUK_USE_SHEBANG_COMMENTS */
	case DUK_ASC_SLASH:  /* '/' */
		if (DUK__L1() == DUK_ASC_SLASH) {
			/*
			 *  E5 Section 7.4, allow SourceCharacter (which is any 16-bit
			 *  code point).
			 */

			/* DUK__ADVANCECHARS(lex_ctx, 2) would be correct here, but not necessary */
			duk__lexer_skip_to_endofline(lex_ctx);
			goto restart;  /* line terminator will be handled on next round */
		} else if (DUK__L1() == DUK_ASC_STAR) {
			/*
			 *  E5 Section 7.4.  If the multi-line comment contains a newline,
			 *  it is treated like a single line terminator for automatic
			 *  semicolon insertion.
			 */

			duk_bool_t last_asterisk = 0;
			DUK__ADVANCECHARS(lex_ctx, 2);
			for (;;) {
				x = DUK__L0();
				if (x < 0) {
					goto fail_unterm_comment;
				}
				DUK__ADVANCECHARS(lex_ctx, 1);
				if (last_asterisk && x == DUK_ASC_SLASH) {
					break;
				}
				if (duk_unicode_is_line_terminator(x)) {
					got_lineterm = 1;
				}
				last_asterisk = (x == DUK_ASC_STAR);
			}
			goto restart_lineupdate;
		} else if (regexp_mode) {
#if defined(DUK_USE_REGEXP_SUPPORT)
			/*
			 *  "/" followed by something in regexp mode.  See E5 Section 7.8.5.
			 *
			 *  RegExp parsing is a bit complex.  First, the regexp body is delimited
			 *  by forward slashes, but the body may also contain forward slashes as
			 *  part of an escape sequence or inside a character class (delimited by
			 *  square brackets).  A mini state machine is used to implement these.
			 *
			 *  Further, an early (parse time) error must be thrown if the regexp
			 *  would cause a run-time error when used in the expression new RegExp(...).
			 *  Parsing here simply extracts the (candidate) regexp, and also accepts
			 *  invalid regular expressions (which are delimited properly).  The caller
			 *  (compiler) must perform final validation and regexp compilation.
			 *
			 *  RegExp first char may not be '/' (single line comment) or '*' (multi-
			 *  line comment).  These have already been checked above, so there is no
			 *  need below for special handling of the first regexp character as in
			 *  the E5 productions.
			 *
			 *  About unicode escapes within regexp literals:
			 *
			 *      E5 Section 7.8.5 grammar does NOT accept \uHHHH escapes.
			 *      However, Section 6 states that regexps accept the escapes,
			 *      see paragraph starting with "In string literals...".
			 *      The regexp grammar, which sees the decoded regexp literal
			 *      (after lexical parsing) DOES have a \uHHHH unicode escape.
			 *      So, for instance:
			 *
			 *          /\u1234/
			 *
			 *      should first be parsed by the lexical grammar as:
			 *
			 *          '\' 'u'      RegularExpressionBackslashSequence
			 *          '1'          RegularExpressionNonTerminator
			 *          '2'          RegularExpressionNonTerminator
			 *          '3'          RegularExpressionNonTerminator
			 *          '4'          RegularExpressionNonTerminator
			 *
			 *      and the escape itself is then parsed by the regexp engine.
			 *      This is the current implementation.
			 *
			 *  Minor spec inconsistency:
			 *
			 *      E5 Section 7.8.5 RegularExpressionBackslashSequence is:
			 *
			 *         \ RegularExpressionNonTerminator
			 *
			 *      while Section A.1 RegularExpressionBackslashSequence is:
			 *
			 *         \ NonTerminator
			 *
			 *      The latter is not normative and a typo.
			 *
			 */

			/* first, parse regexp body roughly */

			duk_small_int_t state = 0;  /* 0=base, 1=esc, 2=class, 3=class+esc */

			DUK__INITBUFFER(lex_ctx);
			for (;;) {
				DUK__ADVANCECHARS(lex_ctx, 1);  /* skip opening slash on first loop */
				x = DUK__L0();
				if (x < 0 || duk_unicode_is_line_terminator(x)) {
					goto fail_unterm_regexp;
				}
				x = DUK__L0();  /* re-read to avoid spill / fetch */
				if (state == 0) {
					if (x == DUK_ASC_SLASH) {
						DUK__ADVANCECHARS(lex_ctx, 1);  /* eat closing slash */
						break;
					} else if (x == DUK_ASC_BACKSLASH) {
						state = 1;
					} else if (x == DUK_ASC_LBRACKET) {
						state = 2;
					}
				} else if (state == 1) {
					state = 0;
				} else if (state == 2) {
					if (x == DUK_ASC_RBRACKET) {
						state = 0;
					} else if (x == DUK_ASC_BACKSLASH) {
						state = 3;
					}
				} else { /* state == 3 */
					state = 2;
				}
				DUK__APPENDBUFFER(lex_ctx, x);
			}
			out_token->str1 = duk__internbuffer(lex_ctx, lex_ctx->slot1_idx);

			/* second, parse flags */

			DUK__INITBUFFER(lex_ctx);
			for (;;) {
				x = DUK__L0();
				if (!duk_unicode_is_identifier_part(x)) {
					break;
				}
				x = DUK__L0();  /* re-read to avoid spill / fetch */
				DUK__APPENDBUFFER(lex_ctx, x);
				DUK__ADVANCECHARS(lex_ctx, 1);
			}
			out_token->str2 = duk__internbuffer(lex_ctx, lex_ctx->slot2_idx);

			DUK__INITBUFFER(lex_ctx);  /* free some memory */

			/* validation of the regexp is caller's responsibility */

			advtok = DUK__ADVTOK(0, DUK_TOK_REGEXP);
#else  /* DUK_USE_REGEXP_SUPPORT */
			goto fail_regexp_support;
#endif  /* DUK_USE_REGEXP_SUPPORT */
		} else if (DUK__L1() == DUK_ASC_EQUALS) {
			/* "/=" and not in regexp mode */
			advtok = DUK__ADVTOK(2, DUK_TOK_DIV_EQ);
		} else {
			/* "/" and not in regexp mode */
			advtok = DUK__ADVTOK(1, DUK_TOK_DIV);
		}
		break;
	case DUK_ASC_LCURLY:  /* '{' */
		advtok = DUK__ADVTOK(1, DUK_TOK_LCURLY);
		break;
	case DUK_ASC_RCURLY:  /* '}' */
		advtok = DUK__ADVTOK(1, DUK_TOK_RCURLY);
		break;
	case DUK_ASC_LPAREN:  /* '(' */
		advtok = DUK__ADVTOK(1, DUK_TOK_LPAREN);
		break;
	case DUK_ASC_RPAREN:  /* ')' */
		advtok = DUK__ADVTOK(1, DUK_TOK_RPAREN);
		break;
	case DUK_ASC_LBRACKET:  /* '[' */
		advtok = DUK__ADVTOK(1, DUK_TOK_LBRACKET);
		break;
	case DUK_ASC_RBRACKET:  /* ']' */
		advtok = DUK__ADVTOK(1, DUK_TOK_RBRACKET);
		break;
	case DUK_ASC_PERIOD:  /* '.' */
		if (DUK__ISDIGIT(DUK__L1())) {
			/* Period followed by a digit can only start DecimalLiteral
			 * (handled in slow path).  We could jump straight into the
			 * DecimalLiteral handling but should avoid goto to inside
			 * a block.
			 */
			goto slow_path;
		}
		advtok = DUK__ADVTOK(1, DUK_TOK_PERIOD);
		break;
	case DUK_ASC_SEMICOLON:  /* ';' */
		advtok = DUK__ADVTOK(1, DUK_TOK_SEMICOLON);
		break;
	case DUK_ASC_COMMA:  /* ',' */
		advtok = DUK__ADVTOK(1, DUK_TOK_COMMA);
		break;
	case DUK_ASC_LANGLE:  /* '<' */
#if defined(DUK_USE_HTML_COMMENTS)
		if (DUK__L1() == DUK_ASC_EXCLAMATION && DUK__L2() == DUK_ASC_MINUS && DUK__L3() == DUK_ASC_MINUS) {
			/*
			 *  ES2015: B.1.3, handle "<!--" SingleLineHTMLOpenComment
			 */

			/* DUK__ADVANCECHARS(lex_ctx, 4) would be correct here, but not necessary */
			duk__lexer_skip_to_endofline(lex_ctx);
			goto restart;  /* line terminator will be handled on next round */
		}
		else
#endif  /* DUK_USE_HTML_COMMENTS */
		if (DUK__L1() == DUK_ASC_LANGLE && DUK__L2() == DUK_ASC_EQUALS) {
			advtok = DUK__ADVTOK(3, DUK_TOK_ALSHIFT_EQ);
		} else if (DUK__L1() == DUK_ASC_EQUALS) {
			advtok = DUK__ADVTOK(2, DUK_TOK_LE);
		} else if (DUK__L1() == DUK_ASC_LANGLE) {
			advtok = DUK__ADVTOK(2, DUK_TOK_ALSHIFT);
		} else {
			advtok = DUK__ADVTOK(1, DUK_TOK_LT);
		}
		break;
	case DUK_ASC_RANGLE:  /* '>' */
		if (DUK__L1() == DUK_ASC_RANGLE && DUK__L2() == DUK_ASC_RANGLE && DUK__L3() == DUK_ASC_EQUALS) {
			advtok = DUK__ADVTOK(4, DUK_TOK_RSHIFT_EQ);
		} else if (DUK__L1() == DUK_ASC_RANGLE && DUK__L2() == DUK_ASC_RANGLE) {
			advtok = DUK__ADVTOK(3, DUK_TOK_RSHIFT);
		} else if (DUK__L1() == DUK_ASC_RANGLE && DUK__L2() == DUK_ASC_EQUALS) {
			advtok = DUK__ADVTOK(3, DUK_TOK_ARSHIFT_EQ);
		} else if (DUK__L1() == DUK_ASC_EQUALS) {
			advtok = DUK__ADVTOK(2, DUK_TOK_GE);
		} else if (DUK__L1() == DUK_ASC_RANGLE) {
			advtok = DUK__ADVTOK(2, DUK_TOK_ARSHIFT);
		} else {
			advtok = DUK__ADVTOK(1, DUK_TOK_GT);
		}
		break;
	case DUK_ASC_EQUALS:  /* '=' */
		if (DUK__L1() == DUK_ASC_EQUALS && DUK__L2() == DUK_ASC_EQUALS) {
			advtok = DUK__ADVTOK(3, DUK_TOK_SEQ);
		} else if (DUK__L1() == DUK_ASC_EQUALS) {
			advtok = DUK__ADVTOK(2, DUK_TOK_EQ);
		} else {
			advtok = DUK__ADVTOK(1, DUK_TOK_EQUALSIGN);
		}
		break;
	case DUK_ASC_EXCLAMATION:  /* '!' */
		if (DUK__L1() == DUK_ASC_EQUALS && DUK__L2() == DUK_ASC_EQUALS) {
			advtok = DUK__ADVTOK(3, DUK_TOK_SNEQ);
		} else if (DUK__L1() == DUK_ASC_EQUALS) {
			advtok = DUK__ADVTOK(2, DUK_TOK_NEQ);
		} else {
			advtok = DUK__ADVTOK(1, DUK_TOK_LNOT);
		}
		break;
	case DUK_ASC_PLUS:  /* '+' */
		if (DUK__L1() == DUK_ASC_PLUS) {
			advtok = DUK__ADVTOK(2, DUK_TOK_INCREMENT);
		} else if (DUK__L1() == DUK_ASC_EQUALS) {
			advtok = DUK__ADVTOK(2, DUK_TOK_ADD_EQ);
		} else {
			advtok = DUK__ADVTOK(1, DUK_TOK_ADD);
		}
		break;
	case DUK_ASC_MINUS:  /* '-' */
#if defined(DUK_USE_HTML_COMMENTS)
		if (got_lineterm && DUK__L1() == DUK_ASC_MINUS && DUK__L2() == DUK_ASC_RANGLE) {
			/*
			 *  ES2015: B.1.3, handle "-->" SingleLineHTMLCloseComment
			 *  Only allowed:
			 *  - on new line
			 *  - preceded only by whitespace
			 *  - preceded by end of multiline comment and optional whitespace
			 *
			 * Since whitespace generates no tokens, and multiline comments
			 * are treated as a line ending, consulting `got_lineterm` is
			 * sufficient to test for these three options.
			 */

			/* DUK__ADVANCECHARS(lex_ctx, 3) would be correct here, but not necessary */
			duk__lexer_skip_to_endofline(lex_ctx);
			goto restart;  /* line terminator will be handled on next round */
		} else
#endif  /* DUK_USE_HTML_COMMENTS */
		if (DUK__L1() == DUK_ASC_MINUS) {
			advtok = DUK__ADVTOK(2, DUK_TOK_DECREMENT);
		} else if (DUK__L1() == DUK_ASC_EQUALS) {
			advtok = DUK__ADVTOK(2, DUK_TOK_SUB_EQ);
		} else {
			advtok = DUK__ADVTOK(1, DUK_TOK_SUB);
		}
		break;
	case DUK_ASC_STAR:  /* '*' */
#if defined(DUK_USE_ES7_EXP_OPERATOR)
		if (DUK__L1() == DUK_ASC_STAR && DUK__L2() == DUK_ASC_EQUALS) {
			advtok = DUK__ADVTOK(3, DUK_TOK_EXP_EQ);
		} else if (DUK__L1() == DUK_ASC_STAR) {
			advtok = DUK__ADVTOK(2, DUK_TOK_EXP);
		} else
#endif
		if (DUK__L1() == DUK_ASC_EQUALS) {
			advtok = DUK__ADVTOK(2, DUK_TOK_MUL_EQ);
		} else {
			advtok = DUK__ADVTOK(1, DUK_TOK_MUL);
		}
		break;
	case DUK_ASC_PERCENT:  /* '%' */
		if (DUK__L1() == DUK_ASC_EQUALS) {
			advtok = DUK__ADVTOK(2, DUK_TOK_MOD_EQ);
		} else {
			advtok = DUK__ADVTOK(1, DUK_TOK_MOD);
		}
		break;
	case DUK_ASC_AMP:  /* '&' */
		if (DUK__L1() == DUK_ASC_AMP) {
			advtok = DUK__ADVTOK(2, DUK_TOK_LAND);
		} else if (DUK__L1() == DUK_ASC_EQUALS) {
			advtok = DUK__ADVTOK(2, DUK_TOK_BAND_EQ);
		} else {
			advtok = DUK__ADVTOK(1, DUK_TOK_BAND);
		}
		break;
	case DUK_ASC_PIPE:  /* '|' */
		if (DUK__L1() == DUK_ASC_PIPE) {
			advtok = DUK__ADVTOK(2, DUK_TOK_LOR);
		} else if (DUK__L1() == DUK_ASC_EQUALS) {
			advtok = DUK__ADVTOK(2, DUK_TOK_BOR_EQ);
		} else {
			advtok = DUK__ADVTOK(1, DUK_TOK_BOR);
		}
		break;
	case DUK_ASC_CARET:  /* '^' */
		if (DUK__L1() == DUK_ASC_EQUALS) {
			advtok = DUK__ADVTOK(2, DUK_TOK_BXOR_EQ);
		} else {
			advtok = DUK__ADVTOK(1, DUK_TOK_BXOR);
		}
		break;
	case DUK_ASC_TILDE:  /* '~' */
		advtok = DUK__ADVTOK(1, DUK_TOK_BNOT);
		break;
	case DUK_ASC_QUESTION:  /* '?' */
		advtok = DUK__ADVTOK(1, DUK_TOK_QUESTION);
		break;
	case DUK_ASC_COLON:  /* ':' */
		advtok = DUK__ADVTOK(1, DUK_TOK_COLON);
		break;
	case DUK_ASC_DOUBLEQUOTE:    /* '"' */
	case DUK_ASC_SINGLEQUOTE: {  /* '\'' */
		DUK__INITBUFFER(lex_ctx);
		duk__lexer_parse_string_literal(lex_ctx, out_token, x /*quote*/, strict_mode);
		duk__internbuffer(lex_ctx, lex_ctx->slot1_idx);
		out_token->str1 = duk_known_hstring(lex_ctx->thr, lex_ctx->slot1_idx);

		DUK__INITBUFFER(lex_ctx);  /* free some memory */

		advtok = DUK__ADVTOK(0, DUK_TOK_STRING);
		break;
	}
	default:
		goto slow_path;
	}  /* switch */

	goto skip_slow_path;

 slow_path:
	if (duk_unicode_is_line_terminator(x)) {
		if (x == 0x000d && DUK__L1() == 0x000a) {
			/*
			 *  E5 Section 7.3: CR LF is detected as a single line terminator for
			 *  line numbers.  Here we also detect it as a single line terminator
			 *  token.
			 */
			DUK__ADVANCECHARS(lex_ctx, 2);
		} else {
			DUK__ADVANCECHARS(lex_ctx, 1);
		}
		got_lineterm = 1;
		goto restart_lineupdate;
	} else if (duk_unicode_is_identifier_start(x) || x == DUK_ASC_BACKSLASH) {
		/*
		 *  Parse an identifier and then check whether it is:
		 *    - reserved word (keyword or other reserved word)
		 *    - "null"  (NullLiteral)
		 *    - "true"  (BooleanLiteral)
		 *    - "false" (BooleanLiteral)
		 *    - anything else => identifier
		 *
		 *  This does not follow the E5 productions cleanly, but is
		 *  useful and compact.
		 *
		 *  Note that identifiers may contain Unicode escapes,
		 *  see E5 Sections 6 and 7.6.  They must be decoded first,
		 *  and the result checked against allowed characters.
		 *  The above if-clause accepts an identifier start and an
		 *  '\' character -- no other token can begin with a '\'.
		 *
		 *  Note that "get" and "set" are not reserved words in E5
		 *  specification so they are recognized as plain identifiers
		 *  (the tokens DUK_TOK_GET and DUK_TOK_SET are actually not
		 *  used now).  The compiler needs to work around this.
		 *
		 *  Strictly speaking, following ECMAScript longest match
		 *  specification, an invalid escape for the first character
		 *  should cause a syntax error.  However, an invalid escape
		 *  for IdentifierParts should just terminate the identifier
		 *  early (longest match), and let the next tokenization
		 *  fail.  For instance Rhino croaks with 'foo\z' when
		 *  parsing the identifier.  This has little practical impact.
		 */

		duk_small_uint_t i, i_end;
		duk_bool_t first = 1;
		duk_hstring *str;

		DUK__INITBUFFER(lex_ctx);
		for (;;) {
			/* re-lookup first char on first loop */
			if (DUK__L0() == DUK_ASC_BACKSLASH) {
				duk_codepoint_t esc_cp;
				if (DUK__L1() != DUK_ASC_LC_U) {
					goto fail_escape;
				}
				esc_cp = duk__lexer_parse_escape(lex_ctx, 1 /*allow_es6*/);
				DUK__APPENDBUFFER(lex_ctx, esc_cp);

				/* IdentifierStart is stricter than IdentifierPart, so if the first
				 * character is escaped, must have a stricter check here.
				 */
				if (!(first ? duk_unicode_is_identifier_start(esc_cp) : duk_unicode_is_identifier_part(esc_cp))) {
					goto fail_escape;
				}

				/* Track number of escapes: necessary for proper keyword
				 * detection.
				 */
				out_token->num_escapes++;
			} else {
				/* Note: first character is checked against this.  But because
				 * IdentifierPart includes all IdentifierStart characters, and
				 * the first character (if unescaped) has already been checked
				 * in the if condition, this is OK.
				 */
				if (!duk_unicode_is_identifier_part(DUK__L0())) {
					break;
				}
				DUK__APPENDBUFFER(lex_ctx, DUK__L0());
				DUK__ADVANCECHARS(lex_ctx, 1);
			}
			first = 0;
		}

		out_token->str1 = duk__internbuffer(lex_ctx, lex_ctx->slot1_idx);
		str = out_token->str1;
		out_token->t_nores = DUK_TOK_IDENTIFIER;

		DUK__INITBUFFER(lex_ctx);  /* free some memory */

		/*
		 *  Interned identifier is compared against reserved words, which are
		 *  currently interned into the heap context.  See genbuiltins.py.
		 *
		 *  Note that an escape in the identifier disables recognition of
		 *  keywords; e.g. "\u0069f = 1;" is a valid statement (assigns to
		 *  identifier named "if").  This is not necessarily compliant,
		 *  see test-dec-escaped-char-in-keyword.js.
		 *
		 *  Note: "get" and "set" are awkward.  They are not officially
		 *  ReservedWords (and indeed e.g. "var set = 1;" is valid), and
		 *  must come out as DUK_TOK_IDENTIFIER.  The compiler needs to
		 *  work around this a bit.
		 */

		/* XXX: optimize by adding the token numbers directly into the
		 * always interned duk_hstring objects (there should be enough
		 * flag bits free for that)?
		 */

		i_end = (strict_mode ? DUK_STRIDX_END_RESERVED : DUK_STRIDX_START_STRICT_RESERVED);

		advtok = DUK__ADVTOK(0, DUK_TOK_IDENTIFIER);
		if (out_token->num_escapes == 0) {
			for (i = DUK_STRIDX_START_RESERVED; i < i_end; i++) {
				DUK_ASSERT_DISABLE(i >= 0);  /* unsigned */
				DUK_ASSERT(i < DUK_HEAP_NUM_STRINGS);
				if (DUK_HTHREAD_GET_STRING(lex_ctx->thr, i) == str) {
					advtok = DUK__ADVTOK(0, DUK_STRIDX_TO_TOK(i));
					break;
				}
			}
		}
	} else if (DUK__ISDIGIT(x) || (x == DUK_ASC_PERIOD)) {
		/* Note: decimal number may start with a period, but must be followed by a digit */

		/*
		 *  Pre-parsing for decimal, hex, octal (both legacy and ES2015),
		 *  and binary literals, followed by an actual parser step
		 *  provided by numconv.
		 *
		 *  Note: the leading sign character ('+' or '-') is -not- part of
		 *  the production in E5 grammar, and that the a DecimalLiteral
		 *  starting with a '0' must be followed by a non-digit.
		 *
		 *  XXX: the two step parsing process is quite awkward, it would
		 *  be more straightforward to allow numconv to parse the longest
		 *  valid prefix (it already does that, it only needs to indicate
		 *  where the input ended).  However, the lexer decodes characters
		 *  using a limited lookup window, so this is not a trivial change.
		 */

		/* XXX: because of the final check below (that the literal is not
		 * followed by a digit), this could maybe be simplified, if we bail
		 * out early from a leading zero (and if there are no periods etc).
		 * Maybe too complex.
		 */

		duk_double_t val;
		duk_bool_t legacy_oct = 0;
		duk_small_int_t state;  /* 0=before period/exp,
		                         * 1=after period, before exp
		                         * 2=after exp, allow '+' or '-'
		                         * 3=after exp and exp sign
		                         */
		duk_small_uint_t s2n_flags;
		duk_codepoint_t y, z;
		duk_small_int_t s2n_radix = 10;
		duk_small_uint_t pre_adv = 0;

		DUK__INITBUFFER(lex_ctx);
		y = DUK__L1();

		if (x == DUK_ASC_0) {
			z = DUK_LOWERCASE_CHAR_ASCII(y);

			pre_adv = 2;  /* default for 0xNNN, 0oNNN, 0bNNN. */
			if (z == DUK_ASC_LC_X) {
				s2n_radix = 16;
			} else if (z == DUK_ASC_LC_O) {
				s2n_radix = 8;
			} else if (z == DUK_ASC_LC_B) {
				s2n_radix = 2;
			} else {
				pre_adv = 0;
				if (DUK__ISDIGIT(y)) {
					if (strict_mode) {
						/* Reject octal like \07 but also octal-lookalike
						 * decimal like \08 in strict mode.
						 */
						goto fail_number_literal;
					} else {
						/* Legacy OctalIntegerLiteral or octal-lookalice
						 * decimal.  Deciding between the two happens below
						 * in digit scanning.
						 */
						DUK__APPENDBUFFER(lex_ctx, x);
						pre_adv = 1;
						legacy_oct = 1;
						s2n_radix = 8;  /* tentative unless conflicting digits found */
					}
				}
			}
		}

		DUK__ADVANCECHARS(lex_ctx, pre_adv);

		/* XXX: we could parse integers here directly, and fall back
		 * to numconv only when encountering a fractional expression
		 * or when an octal literal turned out to be decimal (0778 etc).
		 */
		state = 0;
		for (;;) {
			x = DUK__L0();  /* re-lookup curr char on first round */
			if (DUK__ISDIGIT(x)) {
				/* Note: intentionally allow leading zeroes here, as the
				 * actual parser will check for them.
				 */
				if (state == 0 && legacy_oct && (x == DUK_ASC_8 || x == DUK_ASC_9)) {
					/* Started out as an octal-lookalike
					 * but interpreted as decimal, e.g.
					 * '0779' -> 779.  This also means
					 * that fractions are allowed, e.g.
					 * '0779.123' is allowed but '0777.123'
					 * is not!
					 */
					s2n_radix = 10;
				}
				if (state == 2) {
					state = 3;
				}
			} else if (s2n_radix == 16 && DUK__ISHEXDIGIT(x)) {
				/* Note: 'e' and 'E' are also accepted here. */
				;
			} else if (x == DUK_ASC_PERIOD) {
				if (state >= 1 || s2n_radix != 10) {
					break;
				} else {
					state = 1;
				}
			} else if (x == DUK_ASC_LC_E || x == DUK_ASC_UC_E) {
				if (state >= 2 || s2n_radix != 10) {
					break;
				} else {
					state = 2;
				}
			} else if (x == DUK_ASC_MINUS || x == DUK_ASC_PLUS) {
				if (state != 2) {
					break;
				} else {
					state = 3;
				}
			} else {
				break;
			}
			DUK__APPENDBUFFER(lex_ctx, x);
			DUK__ADVANCECHARS(lex_ctx, 1);
		}

		/* XXX: better coercion */
		(void) duk__internbuffer(lex_ctx, lex_ctx->slot1_idx);

		if (s2n_radix != 10) {
			/* For bases other than 10, integer only. */
			s2n_flags = DUK_S2N_FLAG_ALLOW_LEADING_ZERO;
		} else {
			s2n_flags = DUK_S2N_FLAG_ALLOW_EXP |
			            DUK_S2N_FLAG_ALLOW_FRAC |
			            DUK_S2N_FLAG_ALLOW_NAKED_FRAC |
			            DUK_S2N_FLAG_ALLOW_EMPTY_FRAC |
			            DUK_S2N_FLAG_ALLOW_LEADING_ZERO;
		}

		duk_dup(lex_ctx->thr, lex_ctx->slot1_idx);
		duk_numconv_parse(lex_ctx->thr, s2n_radix, s2n_flags);
		val = duk_to_number_m1(lex_ctx->thr);
		if (DUK_ISNAN(val)) {
			goto fail_number_literal;
		}
		duk_replace(lex_ctx->thr, lex_ctx->slot1_idx);  /* could also just pop? */

		DUK__INITBUFFER(lex_ctx);  /* free some memory */

		/* Section 7.8.3 (note): NumericLiteral must be followed by something other than
		 * IdentifierStart or DecimalDigit.
		 */

		if (DUK__ISDIGIT(DUK__L0()) || duk_unicode_is_identifier_start(DUK__L0())) {
			goto fail_number_literal;
		}

		out_token->num = val;
		advtok = DUK__ADVTOK(0, DUK_TOK_NUMBER);
	} else if (duk_unicode_is_whitespace(DUK__LOOKUP(lex_ctx, 0))) {
		DUK__ADVANCECHARS(lex_ctx, 1);
		goto restart;
	} else if (x < 0) {
		advtok = DUK__ADVTOK(0, DUK_TOK_EOF);
	} else {
		goto fail_token;
	}
 skip_slow_path:

	/*
	 *  Shared exit path
	 */

	DUK__ADVANCEBYTES(lex_ctx, advtok >> 8);
	out_token->t = advtok & 0xff;
	if (out_token->t_nores == DUK_TOK_INVALID) {
		out_token->t_nores = out_token->t;
	}
	out_token->lineterm = got_lineterm;

	/* Automatic semicolon insertion is allowed if a token is preceded
	 * by line terminator(s), or terminates a statement list (right curly
	 * or EOF).
	 */
	if (got_lineterm || out_token->t == DUK_TOK_RCURLY || out_token->t == DUK_TOK_EOF) {
		out_token->allow_auto_semi = 1;
	} else {
		out_token->allow_auto_semi = 0;
	}

	return;

 fail_token_limit:
	DUK_ERROR_RANGE(lex_ctx->thr, DUK_STR_TOKEN_LIMIT);
	DUK_WO_NORETURN(return;);

 fail_token:
	DUK_ERROR_SYNTAX(lex_ctx->thr, DUK_STR_INVALID_TOKEN);
	DUK_WO_NORETURN(return;);

 fail_number_literal:
	DUK_ERROR_SYNTAX(lex_ctx->thr, DUK_STR_INVALID_NUMBER_LITERAL);
	DUK_WO_NORETURN(return;);

 fail_escape:
	DUK_ERROR_SYNTAX(lex_ctx->thr, DUK_STR_INVALID_ESCAPE);
	DUK_WO_NORETURN(return;);

 fail_unterm_regexp:
	DUK_ERROR_SYNTAX(lex_ctx->thr, DUK_STR_UNTERMINATED_REGEXP);
	DUK_WO_NORETURN(return;);

 fail_unterm_comment:
	DUK_ERROR_SYNTAX(lex_ctx->thr, DUK_STR_UNTERMINATED_COMMENT);
	DUK_WO_NORETURN(return;);

#if !defined(DUK_USE_REGEXP_SUPPORT)
 fail_regexp_support:
	DUK_ERROR_SYNTAX(lex_ctx->thr, DUK_STR_REGEXP_SUPPORT_DISABLED);
	DUK_WO_NORETURN(return;);
#endif
}

#if defined(DUK_USE_REGEXP_SUPPORT)

/*
 *  Parse a RegExp token.  The grammar is described in E5 Section 15.10.
 *  Terminal constructions (such as quantifiers) are parsed directly here.
 *
 *  0xffffffffU is used as a marker for "infinity" in quantifiers.  Further,
 *  DUK__MAX_RE_QUANT_DIGITS limits the maximum number of digits that
 *  will be accepted for a quantifier.
 */

DUK_INTERNAL void duk_lexer_parse_re_token(duk_lexer_ctx *lex_ctx, duk_re_token *out_token) {
	duk_small_uint_t advtok = 0;  /* init is unnecessary but suppresses "may be used uninitialized" warnings */
	duk_codepoint_t x, y;

	if (++lex_ctx->token_count >= lex_ctx->token_limit) {
		goto fail_token_limit;
	}

	duk_memzero(out_token, sizeof(*out_token));

	x = DUK__L0();
	y = DUK__L1();

	DUK_DDD(DUK_DDDPRINT("parsing regexp token, L0=%ld, L1=%ld", (long) x, (long) y));

	switch (x) {
	case DUK_ASC_PIPE: {
		advtok = DUK__ADVTOK(1, DUK_RETOK_DISJUNCTION);
		break;
	}
	case DUK_ASC_CARET: {
		advtok = DUK__ADVTOK(1, DUK_RETOK_ASSERT_START);
		break;
	}
	case DUK_ASC_DOLLAR: {
		advtok = DUK__ADVTOK(1, DUK_RETOK_ASSERT_END);
		break;
	}
	case DUK_ASC_QUESTION: {
		out_token->qmin = 0;
		out_token->qmax = 1;
		if (y == DUK_ASC_QUESTION) {
			advtok = DUK__ADVTOK(2, DUK_RETOK_QUANTIFIER);
			out_token->greedy = 0;
		} else {
			advtok = DUK__ADVTOK(1, DUK_RETOK_QUANTIFIER);
			out_token->greedy = 1;
		}
		break;
	}
	case DUK_ASC_STAR: {
		out_token->qmin = 0;
		out_token->qmax = DUK_RE_QUANTIFIER_INFINITE;
		if (y == DUK_ASC_QUESTION) {
			advtok = DUK__ADVTOK(2, DUK_RETOK_QUANTIFIER);
			out_token->greedy = 0;
		} else {
			advtok = DUK__ADVTOK(1, DUK_RETOK_QUANTIFIER);
			out_token->greedy = 1;
		}
		break;
	}
	case DUK_ASC_PLUS: {
		out_token->qmin = 1;
		out_token->qmax = DUK_RE_QUANTIFIER_INFINITE;
		if (y == DUK_ASC_QUESTION) {
			advtok = DUK__ADVTOK(2, DUK_RETOK_QUANTIFIER);
			out_token->greedy = 0;
		} else {
			advtok = DUK__ADVTOK(1, DUK_RETOK_QUANTIFIER);
			out_token->greedy = 1;
		}
		break;
	}
	case DUK_ASC_LCURLY: {
		/* Production allows 'DecimalDigits', including leading zeroes */
		duk_uint32_t val1 = 0;
		duk_uint32_t val2 = DUK_RE_QUANTIFIER_INFINITE;
		duk_small_int_t digits = 0;
#if defined(DUK_USE_ES6_REGEXP_SYNTAX)
		duk_lexer_point lex_pt;
#endif

#if defined(DUK_USE_ES6_REGEXP_SYNTAX)
		/* Store lexer position, restoring if quantifier is invalid. */
		DUK_LEXER_GETPOINT(lex_ctx, &lex_pt);
#endif

		for (;;) {
			DUK__ADVANCECHARS(lex_ctx, 1);  /* eat '{' on entry */
			x = DUK__L0();
			if (DUK__ISDIGIT(x)) {
				digits++;
				val1 = val1 * 10 + (duk_uint32_t) duk__hexval(x);
			} else if (x == DUK_ASC_COMMA) {
				if (digits > DUK__MAX_RE_QUANT_DIGITS) {
					goto invalid_quantifier;
				}
				if (val2 != DUK_RE_QUANTIFIER_INFINITE) {
					goto invalid_quantifier;
				}
				if (DUK__L1() == DUK_ASC_RCURLY) {
					/* form: { DecimalDigits , }, val1 = min count */
					if (digits == 0) {
						goto invalid_quantifier;
					}
					out_token->qmin = val1;
					out_token->qmax = DUK_RE_QUANTIFIER_INFINITE;
					DUK__ADVANCECHARS(lex_ctx, 2);
					break;
				}
				val2 = val1;
				val1 = 0;
				digits = 0;  /* not strictly necessary because of lookahead '}' above */
			} else if (x == DUK_ASC_RCURLY) {
				if (digits > DUK__MAX_RE_QUANT_DIGITS) {
					goto invalid_quantifier;
				}
				if (digits == 0) {
					goto invalid_quantifier;
				}
				if (val2 != DUK_RE_QUANTIFIER_INFINITE) {
					/* val2 = min count, val1 = max count */
					out_token->qmin = val2;
					out_token->qmax = val1;
				} else {
					/* val1 = count */
					out_token->qmin = val1;
					out_token->qmax = val1;
				}
				DUK__ADVANCECHARS(lex_ctx, 1);
				break;
			} else {
				goto invalid_quantifier;
			}
		}
		if (DUK__L0() == DUK_ASC_QUESTION) {
			out_token->greedy = 0;
			DUK__ADVANCECHARS(lex_ctx, 1);
		} else {
			out_token->greedy = 1;
		}
		advtok = DUK__ADVTOK(0, DUK_RETOK_QUANTIFIER);
		break;
 invalid_quantifier:
#if defined(DUK_USE_ES6_REGEXP_SYNTAX)
		/* Failed to match the quantifier, restore lexer and parse
		 * opening brace as a literal.
		 */
		DUK_LEXER_SETPOINT(lex_ctx, &lex_pt);
		advtok = DUK__ADVTOK(1, DUK_RETOK_ATOM_CHAR);
		out_token->num = DUK_ASC_LCURLY;
#else
		goto fail_quantifier;
#endif
		break;
	}
	case DUK_ASC_PERIOD: {
		advtok = DUK__ADVTOK(1, DUK_RETOK_ATOM_PERIOD);
		break;
	}
	case DUK_ASC_BACKSLASH: {
		/* The E5.1 specification does not seem to allow IdentifierPart characters
		 * to be used as identity escapes.  Unfortunately this includes '$', which
		 * cannot be escaped as '\$'; it needs to be escaped e.g. as '\u0024'.
		 * Many other implementations (including V8 and Rhino, for instance) do
		 * accept '\$' as a valid identity escape, which is quite pragmatic, and
		 * ES2015 Annex B relaxes the rules to allow these (and other) real world forms.
		 */

		advtok = DUK__ADVTOK(2, DUK_RETOK_ATOM_CHAR);  /* default: char escape (two chars) */
		if (y == DUK_ASC_LC_B) {
			advtok = DUK__ADVTOK(2, DUK_RETOK_ASSERT_WORD_BOUNDARY);
		} else if (y == DUK_ASC_UC_B) {
			advtok = DUK__ADVTOK(2, DUK_RETOK_ASSERT_NOT_WORD_BOUNDARY);
		} else if (y == DUK_ASC_LC_F) {
			out_token->num = 0x000c;
		} else if (y == DUK_ASC_LC_N) {
			out_token->num = 0x000a;
		} else if (y == DUK_ASC_LC_T) {
			out_token->num = 0x0009;
		} else if (y == DUK_ASC_LC_R) {
			out_token->num = 0x000d;
		} else if (y == DUK_ASC_LC_V) {
			out_token->num = 0x000b;
		} else if (y == DUK_ASC_LC_C) {
			x = DUK__L2();
			if ((x >= DUK_ASC_LC_A && x <= DUK_ASC_LC_Z) ||
			    (x >= DUK_ASC_UC_A && x <= DUK_ASC_UC_Z)) {
				out_token->num = (duk_uint32_t) (x % 32);
				advtok = DUK__ADVTOK(3, DUK_RETOK_ATOM_CHAR);
			} else {
				goto fail_escape;
			}
		} else if (y == DUK_ASC_LC_X || y == DUK_ASC_LC_U) {
			/* The token value is the Unicode codepoint without
			 * it being decode into surrogate pair characters
			 * here.  The \u{H+} is only allowed in Unicode mode
			 * which we don't support yet.
			 */
			out_token->num = (duk_uint32_t) duk__lexer_parse_escape(lex_ctx, 0 /*allow_es6*/);
			advtok = DUK__ADVTOK(0, DUK_RETOK_ATOM_CHAR);
		} else if (y == DUK_ASC_LC_D) {
			advtok = DUK__ADVTOK(2, DUK_RETOK_ATOM_DIGIT);
		} else if (y == DUK_ASC_UC_D) {
			advtok = DUK__ADVTOK(2, DUK_RETOK_ATOM_NOT_DIGIT);
		} else if (y == DUK_ASC_LC_S) {
			advtok = DUK__ADVTOK(2, DUK_RETOK_ATOM_WHITE);
		} else if (y == DUK_ASC_UC_S) {
			advtok = DUK__ADVTOK(2, DUK_RETOK_ATOM_NOT_WHITE);
		} else if (y == DUK_ASC_LC_W) {
			advtok = DUK__ADVTOK(2, DUK_RETOK_ATOM_WORD_CHAR);
		} else if (y == DUK_ASC_UC_W) {
			advtok = DUK__ADVTOK(2, DUK_RETOK_ATOM_NOT_WORD_CHAR);
		} else if (DUK__ISDIGIT(y)) {
			/* E5 Section 15.10.2.11 */
			if (y == DUK_ASC_0) {
				if (DUK__ISDIGIT(DUK__L2())) {
					goto fail_escape;
				}
				out_token->num = 0x0000;
				advtok = DUK__ADVTOK(2, DUK_RETOK_ATOM_CHAR);
			} else {
				/* XXX: shared parsing? */
				duk_uint32_t val = 0;
				duk_small_int_t i;
				for (i = 0; ; i++) {
					if (i >= DUK__MAX_RE_DECESC_DIGITS) {
						goto fail_escape;
					}
					DUK__ADVANCECHARS(lex_ctx, 1);  /* eat backslash on entry */
					x = DUK__L0();
					if (!DUK__ISDIGIT(x)) {
						break;
					}
					val = val * 10 + (duk_uint32_t) duk__hexval(x);
				}
				/* DUK__L0() cannot be a digit, because the loop doesn't terminate if it is */
				advtok = DUK__ADVTOK(0, DUK_RETOK_ATOM_BACKREFERENCE);
				out_token->num = val;
			}
#if defined(DUK_USE_ES6_REGEXP_SYNTAX)
		} else if (y >= 0) {
			/* For ES2015 Annex B, accept any source character as identity
			 * escape except 'c' which is used for control characters.
			 * http://www.ecma-international.org/ecma-262/6.0/#sec-regular-expressions-patterns
			 * Careful not to match end-of-buffer (<0) here.
			 * This is not yet full ES2015 Annex B because cases above
			 * (like hex escape) won't backtrack.
			 */
			DUK_ASSERT(y != DUK_ASC_LC_C);  /* covered above */
#else  /* DUK_USE_ES6_REGEXP_SYNTAX */
		} else if ((y >= 0 && !duk_unicode_is_identifier_part(y)) ||
		           y == DUK_UNICODE_CP_ZWNJ ||
		           y == DUK_UNICODE_CP_ZWJ) {
			/* For ES5.1 identity escapes are not allowed for identifier
			 * parts.  This conflicts with a lot of real world code as this
			 * doesn't e.g. allow escaping a dollar sign as /\$/, see
			 * test-regexp-identity-escape-dollar.js.
			 */
#endif  /* DUK_USE_ES6_REGEXP_SYNTAX */
			out_token->num = (duk_uint32_t) y;
		} else {
			goto fail_escape;
		}
		break;
	}
	case DUK_ASC_LPAREN: {
		/* XXX: naming is inconsistent: ATOM_END_GROUP ends an ASSERT_START_LOOKAHEAD */

		if (y == DUK_ASC_QUESTION) {
			if (DUK__L2() == DUK_ASC_EQUALS) {
				/* (?= */
				advtok = DUK__ADVTOK(3, DUK_RETOK_ASSERT_START_POS_LOOKAHEAD);
			} else if (DUK__L2() == DUK_ASC_EXCLAMATION) {
				/* (?! */
				advtok = DUK__ADVTOK(3, DUK_RETOK_ASSERT_START_NEG_LOOKAHEAD);
			} else if (DUK__L2() == DUK_ASC_COLON) {
				/* (?: */
				advtok = DUK__ADVTOK(3, DUK_RETOK_ATOM_START_NONCAPTURE_GROUP);
			} else {
				goto fail_group;
			}
		} else {
			/* ( */
			advtok = DUK__ADVTOK(1, DUK_RETOK_ATOM_START_CAPTURE_GROUP);
		}
		break;
	}
	case DUK_ASC_RPAREN: {
		advtok = DUK__ADVTOK(1, DUK_RETOK_ATOM_END_GROUP);
		break;
	}
	case DUK_ASC_LBRACKET: {
		/*
		 *  To avoid creating a heavy intermediate value for the list of ranges,
		 *  only the start token ('[' or '[^') is parsed here.  The regexp
		 *  compiler parses the ranges itself.
		 */

		/* XXX: with DUK_USE_ES6_REGEXP_SYNTAX we should allow left bracket
		 * literal too, but it's not easy to parse without backtracking.
		 */

		advtok = DUK__ADVTOK(1, DUK_RETOK_ATOM_START_CHARCLASS);
		if (y == DUK_ASC_CARET) {
			advtok = DUK__ADVTOK(2, DUK_RETOK_ATOM_START_CHARCLASS_INVERTED);
		}
		break;
	}
#if !defined(DUK_USE_ES6_REGEXP_SYNTAX)
	case DUK_ASC_RCURLY:
	case DUK_ASC_RBRACKET: {
		/* Although these could be parsed as PatternCharacters unambiguously (here),
		 * E5 Section 15.10.1 grammar explicitly forbids these as PatternCharacters.
		 */
		goto fail_invalid_char;
		break;
	}
#endif
	case -1: {
		/* EOF */
		advtok = DUK__ADVTOK(0, DUK_TOK_EOF);
		break;
	}
	default: {
		/* PatternCharacter, all excluded characters are matched by cases above */
		advtok = DUK__ADVTOK(1, DUK_RETOK_ATOM_CHAR);
		out_token->num = (duk_uint32_t) x;
		break;
	}
	}

	/*
	 *  Shared exit path
	 */

	DUK__ADVANCEBYTES(lex_ctx, advtok >> 8);
	out_token->t = advtok & 0xff;
	return;

 fail_token_limit:
	DUK_ERROR_RANGE(lex_ctx->thr, DUK_STR_TOKEN_LIMIT);
	DUK_WO_NORETURN(return;);

 fail_escape:
	DUK_ERROR_SYNTAX(lex_ctx->thr, DUK_STR_INVALID_REGEXP_ESCAPE);
	DUK_WO_NORETURN(return;);

 fail_group:
	DUK_ERROR_SYNTAX(lex_ctx->thr, DUK_STR_INVALID_REGEXP_GROUP);
	DUK_WO_NORETURN(return;);

#if !defined(DUK_USE_ES6_REGEXP_SYNTAX)
 fail_invalid_char:
	DUK_ERROR_SYNTAX(lex_ctx->thr, DUK_STR_INVALID_REGEXP_CHARACTER);
	DUK_WO_NORETURN(return;);

 fail_quantifier:
	DUK_ERROR_SYNTAX(lex_ctx->thr, DUK_STR_INVALID_QUANTIFIER);
	DUK_WO_NORETURN(return;);
#endif
}

/*
 *  Special parser for character classes; calls callback for every
 *  range parsed and returns the number of ranges present.
 */

/* XXX: this duplicates functionality in duk_regexp.c where a similar loop is
 * required anyway.  We could use that BUT we need to update the regexp compiler
 * 'nranges' too.  Work this out a bit more cleanly to save space.
 */

/* XXX: the handling of character range detection is a bit convoluted.
 * Try to simplify and make smaller.
 */

/* XXX: logic for handling character ranges is now incorrect, it will accept
 * e.g. [\d-z] whereas it should croak from it?  SMJS accepts this too, though.
 *
 * Needs a read through and a lot of additional tests.
 */

DUK_LOCAL
void duk__emit_u16_direct_ranges(duk_lexer_ctx *lex_ctx,
                                 duk_re_range_callback gen_range,
                                 void *userdata,
                                 const duk_uint16_t *ranges,
                                 duk_small_int_t num) {
	const duk_uint16_t *ranges_end;

	DUK_UNREF(lex_ctx);

	ranges_end = ranges + num;
	while (ranges < ranges_end) {
		/* mark range 'direct', bypass canonicalization (see Wiki) */
		gen_range(userdata, (duk_codepoint_t) ranges[0], (duk_codepoint_t) ranges[1], 1);
		ranges += 2;
	}
}

DUK_INTERNAL void duk_lexer_parse_re_ranges(duk_lexer_ctx *lex_ctx, duk_re_range_callback gen_range, void *userdata) {
	duk_codepoint_t start = -1;
	duk_codepoint_t ch;
	duk_codepoint_t x;
	duk_bool_t dash = 0;
	duk_small_uint_t adv = 0;

	DUK_DD(DUK_DDPRINT("parsing regexp ranges"));

	for (;;) {
		DUK__ADVANCECHARS(lex_ctx, adv);
		adv = 1;

		x = DUK__L0();

		ch = -1;  /* not strictly necessary, but avoids "uninitialized variable" warnings */
		DUK_UNREF(ch);

		if (x < 0) {
			goto fail_unterm_charclass;
		} else if (x == DUK_ASC_RBRACKET) {
			if (start >= 0) {
				gen_range(userdata, start, start, 0);
			}
			DUK__ADVANCECHARS(lex_ctx, 1);  /* eat ']' before finishing */
			break;
		} else if (x == DUK_ASC_MINUS) {
			if (start >= 0 && !dash && DUK__L1() != DUK_ASC_RBRACKET) {
				/* '-' as a range indicator */
				dash = 1;
				continue;
			} else {
				/* '-' verbatim */
				ch = x;
			}
		} else if (x == DUK_ASC_BACKSLASH) {
			/*
			 *  The escapes are same as outside a character class, except that \b has a
			 *  different meaning, and \B and backreferences are prohibited (see E5
			 *  Section 15.10.2.19).  However, it's difficult to share code because we
			 *  handle e.g. "\n" very differently: here we generate a single character
			 *  range for it.
			 */

			/* XXX: ES2015 surrogate pair handling. */

			x = DUK__L1();

			adv = 2;

			if (x == DUK_ASC_LC_B) {
				/* Note: '\b' in char class is different than outside (assertion),
				 * '\B' is not allowed and is caught by the duk_unicode_is_identifier_part()
				 * check below.
				 */
				ch = 0x0008;
			} else if (x == DUK_ASC_LC_F) {
				ch = 0x000c;
			} else if (x == DUK_ASC_LC_N) {
				ch = 0x000a;
			} else if (x == DUK_ASC_LC_T) {
				ch = 0x0009;
			} else if (x == DUK_ASC_LC_R) {
				ch = 0x000d;
			} else if (x == DUK_ASC_LC_V) {
				ch = 0x000b;
			} else if (x == DUK_ASC_LC_C) {
				x = DUK__L2();
				adv = 3;
				if ((x >= DUK_ASC_LC_A && x <= DUK_ASC_LC_Z) ||
				    (x >= DUK_ASC_UC_A && x <= DUK_ASC_UC_Z)) {
					ch = (x % 32);
				} else {
					goto fail_escape;
				}
			} else if (x == DUK_ASC_LC_X || x == DUK_ASC_LC_U) {
				/* The \u{H+} form is only allowed in Unicode mode which
				 * we don't support yet.
				 */
				ch = duk__lexer_parse_escape(lex_ctx, 0 /*allow_es6*/);
				adv = 0;
			} else if (x == DUK_ASC_LC_D) {
				duk__emit_u16_direct_ranges(lex_ctx,
				                            gen_range,
				                            userdata,
				                            duk_unicode_re_ranges_digit,
				                            sizeof(duk_unicode_re_ranges_digit) / sizeof(duk_uint16_t));
				ch = -1;
			} else if (x == DUK_ASC_UC_D) {
				duk__emit_u16_direct_ranges(lex_ctx,
				                            gen_range,
				                            userdata,
				                            duk_unicode_re_ranges_not_digit,
				                            sizeof(duk_unicode_re_ranges_not_digit) / sizeof(duk_uint16_t));
				ch = -1;
			} else if (x == DUK_ASC_LC_S) {
				duk__emit_u16_direct_ranges(lex_ctx,
				                            gen_range,
				                            userdata,
				                            duk_unicode_re_ranges_white,
				                            sizeof(duk_unicode_re_ranges_white) / sizeof(duk_uint16_t));
				ch = -1;
			} else if (x == DUK_ASC_UC_S) {
				duk__emit_u16_direct_ranges(lex_ctx,
				                            gen_range,
				                            userdata,
				                            duk_unicode_re_ranges_not_white,
				                            sizeof(duk_unicode_re_ranges_not_white) / sizeof(duk_uint16_t));
				ch = -1;
			} else if (x == DUK_ASC_LC_W) {
				duk__emit_u16_direct_ranges(lex_ctx,
				                            gen_range,
				                            userdata,
				                            duk_unicode_re_ranges_wordchar,
				                            sizeof(duk_unicode_re_ranges_wordchar) / sizeof(duk_uint16_t));
				ch = -1;
			} else if (x == DUK_ASC_UC_W) {
				duk__emit_u16_direct_ranges(lex_ctx,
				                            gen_range,
				                            userdata,
				                            duk_unicode_re_ranges_not_wordchar,
				                            sizeof(duk_unicode_re_ranges_not_wordchar) / sizeof(duk_uint16_t));
				ch = -1;
			} else if (DUK__ISDIGIT(x)) {
				/* DecimalEscape, only \0 is allowed, no leading
				 * zeroes are allowed.
				 *
				 * ES2015 Annex B also allows (maximal match) legacy
				 * octal escapes up to \377 and \8 and \9 are
				 * accepted as literal '8' and '9', also in strict mode.
				 */

#if defined(DUK_USE_ES6_REGEXP_SYNTAX)
				ch = duk__lexer_parse_legacy_octal(lex_ctx, &adv, 0 /*reject_annex_b*/);
				DUK_ASSERT(ch >= 0);  /* no rejections */
#else
				if (x == DUK_ASC_0 && !DUK__ISDIGIT(DUK__L2())) {
					ch = 0x0000;
				} else {
					goto fail_escape;
				}
#endif
#if defined(DUK_USE_ES6_REGEXP_SYNTAX)
			} else if (x >= 0) {
				/* IdentityEscape: ES2015 Annex B allows almost all
				 * source characters here.  Match anything except
				 * EOF here.
				 */
				ch = x;
#else  /* DUK_USE_ES6_REGEXP_SYNTAX */
			} else if (!duk_unicode_is_identifier_part(x)) {
				/* IdentityEscape: ES5.1 doesn't allow identity escape
				 * for identifier part characters, which conflicts with
				 * some real world code.  For example, it doesn't allow
				 * /[\$]/ which is awkward.
				 */
				ch = x;
#endif  /* DUK_USE_ES6_REGEXP_SYNTAX */
			} else {
				goto fail_escape;
			}
		} else {
			/* character represents itself */
			ch = x;
		}

		/* ch is a literal character here or -1 if parsed entity was
		 * an escape such as "\s".
		 */

		if (ch < 0) {
			/* multi-character sets not allowed as part of ranges, see
			 * E5 Section 15.10.2.15, abstract operation CharacterRange.
			 */
			if (start >= 0) {
				if (dash) {
					goto fail_range;
				} else {
					gen_range(userdata, start, start, 0);
					start = -1;
					/* dash is already 0 */
				}
			}
		} else {
			if (start >= 0) {
				if (dash) {
					if (start > ch) {
						goto fail_range;
					}
					gen_range(userdata, start, ch, 0);
					start = -1;
					dash = 0;
				} else {
					gen_range(userdata, start, start, 0);
					start = ch;
					/* dash is already 0 */
				}
			} else {
				start = ch;
			}
		}
	}

	return;

 fail_escape:
	DUK_ERROR_SYNTAX(lex_ctx->thr, DUK_STR_INVALID_REGEXP_ESCAPE);
	DUK_WO_NORETURN(return;);

 fail_range:
	DUK_ERROR_SYNTAX(lex_ctx->thr, DUK_STR_INVALID_RANGE);
	DUK_WO_NORETURN(return;);

 fail_unterm_charclass:
	DUK_ERROR_SYNTAX(lex_ctx->thr, DUK_STR_UNTERMINATED_CHARCLASS);
	DUK_WO_NORETURN(return;);
}

#endif  /* DUK_USE_REGEXP_SUPPORT */

/* automatic undefs */
#undef DUK__ADVANCEBYTES
#undef DUK__ADVANCECHARS
#undef DUK__ADVTOK
#undef DUK__APPENDBUFFER
#undef DUK__APPENDBUFFER_ASCII
#undef DUK__INITBUFFER
#undef DUK__ISDIGIT
#undef DUK__ISDIGIT03
#undef DUK__ISDIGIT47
#undef DUK__ISHEXDIGIT
#undef DUK__ISOCTDIGIT
#undef DUK__L0
#undef DUK__L1
#undef DUK__L2
#undef DUK__L3
#undef DUK__L4
#undef DUK__L5
#undef DUK__LOOKUP
#undef DUK__MAX_RE_DECESC_DIGITS
#undef DUK__MAX_RE_QUANT_DIGITS
/*
 *  Number-to-string and string-to-number conversions.
 *
 *  Slow path number-to-string and string-to-number conversion is based on
 *  a Dragon4 variant, with fast paths for small integers.  Big integer
 *  arithmetic is needed for guaranteeing that the conversion is correct
 *  and uses a minimum number of digits.  The big number arithmetic has a
 *  fixed maximum size and does not require dynamic allocations.
 *
 *  See: doc/number-conversion.rst.
 */

/* #include duk_internal.h -> already included */

#define DUK__IEEE_DOUBLE_EXP_BIAS  1023
#define DUK__IEEE_DOUBLE_EXP_MIN   (-1022)   /* biased exp == 0 -> denormal, exp -1022 */

#define DUK__DIGITCHAR(x)  duk_lc_digits[(x)]

/*
 *  Tables generated with util/gennumdigits.py.
 *
 *  duk__str2num_digits_for_radix indicates, for each radix, how many input
 *  digits should be considered significant for string-to-number conversion.
 *  The input is also padded to this many digits to give the Dragon4
 *  conversion enough (apparent) precision to work with.
 *
 *  duk__str2num_exp_limits indicates, for each radix, the radix-specific
 *  minimum/maximum exponent values (for a Dragon4 integer mantissa)
 *  below and above which the number is guaranteed to underflow to zero
 *  or overflow to Infinity.  This allows parsing to keep bigint values
 *  bounded.
 */

DUK_LOCAL const duk_uint8_t duk__str2num_digits_for_radix[] = {
	69, 44, 35, 30, 27, 25, 23, 22, 20, 20,    /* 2 to 11 */
	20, 19, 19, 18, 18, 17, 17, 17, 16, 16,    /* 12 to 21 */
	16, 16, 16, 15, 15, 15, 15, 15, 15, 14,    /* 22 to 31 */
	14, 14, 14, 14, 14                         /* 31 to 36 */
};

typedef struct {
	duk_int16_t upper;
	duk_int16_t lower;
} duk__exp_limits;

DUK_LOCAL const duk__exp_limits duk__str2num_exp_limits[] = {
	{ 957, -1147 }, { 605, -725 },  { 479, -575 },  { 414, -496 },
	{ 372, -446 },  { 342, -411 },  { 321, -384 },  { 304, -364 },
	{ 291, -346 },  { 279, -334 },  { 268, -323 },  { 260, -312 },
	{ 252, -304 },  { 247, -296 },  { 240, -289 },  { 236, -283 },
	{ 231, -278 },  { 227, -273 },  { 223, -267 },  { 220, -263 },
	{ 216, -260 },  { 213, -256 },  { 210, -253 },  { 208, -249 },
	{ 205, -246 },  { 203, -244 },  { 201, -241 },  { 198, -239 },
	{ 196, -237 },  { 195, -234 },  { 193, -232 },  { 191, -230 },
	{ 190, -228 },  { 188, -226 },  { 187, -225 },
};

/*
 *  Limited functionality bigint implementation.
 *
 *  Restricted to non-negative numbers with less than 32 * DUK__BI_MAX_PARTS bits,
 *  with the caller responsible for ensuring this is never exceeded.  No memory
 *  allocation (except stack) is needed for bigint computation.  Operations
 *  have been tailored for number conversion needs.
 *
 *  Argument order is "assignment order", i.e. target first, then arguments:
 *  x <- y * z  -->  duk__bi_mul(x, y, z);
 */

/* This upper value has been experimentally determined; debug build will check
 * bigint size with assertions.
 */
#define DUK__BI_MAX_PARTS  37  /* 37x32 = 1184 bits */

#if defined(DUK_USE_DEBUG_LEVEL) && (DUK_USE_DEBUG_LEVEL >= 2)
#define DUK__BI_PRINT(name,x)  duk__bi_print((name),(x))
#else
#define DUK__BI_PRINT(name,x)
#endif

/* Current size is about 152 bytes. */
typedef struct {
	duk_small_int_t n;
	duk_uint32_t v[DUK__BI_MAX_PARTS];  /* low to high */
} duk__bigint;

#if defined(DUK_USE_DEBUG_LEVEL) && (DUK_USE_DEBUG_LEVEL >= 2)
DUK_LOCAL void duk__bi_print(const char *name, duk__bigint *x) {
	/* Overestimate required size; debug code so not critical to be tight. */
	char buf[DUK__BI_MAX_PARTS * 9 + 64];
	char *p = buf;
	duk_small_int_t i;

	/* No NUL term checks in this debug code. */
	p += DUK_SPRINTF(p, "%p n=%ld", (void *) x, (long) x->n);
	if (x->n == 0) {
		p += DUK_SPRINTF(p, " 0");
	}
	for (i = x->n - 1; i >= 0; i--) {
		p += DUK_SPRINTF(p, " %08lx", (unsigned long) x->v[i]);
	}

	DUK_DDD(DUK_DDDPRINT("%s: %s", (const char *) name, (const char *) buf));
}
#endif

#if defined(DUK_USE_ASSERTIONS)
DUK_LOCAL duk_small_int_t duk__bi_is_valid(duk__bigint *x) {
	return (duk_small_int_t)
	       ( ((x->n >= 0) && (x->n <= DUK__BI_MAX_PARTS)) /* is valid size */ &&
	         ((x->n == 0) || (x->v[x->n - 1] != 0)) /* is normalized */ );
}
#endif

DUK_LOCAL void duk__bi_normalize(duk__bigint *x) {
	duk_small_int_t i;

	for (i = x->n - 1; i >= 0; i--) {
		if (x->v[i] != 0) {
			break;
		}
	}

	/* Note: if 'x' is zero, x->n becomes 0 here */
	x->n = i + 1;
	DUK_ASSERT(duk__bi_is_valid(x));
}

/* x <- y */
DUK_LOCAL void duk__bi_copy(duk__bigint *x, duk__bigint *y) {
	duk_small_int_t n;

	n = y->n;
	x->n = n;
	/* No need to special case n == 0. */
	duk_memcpy((void *) x->v, (const void *) y->v, (size_t) (sizeof(duk_uint32_t) * (size_t) n));
}

DUK_LOCAL void duk__bi_set_small(duk__bigint *x, duk_uint32_t v) {
	if (v == 0U) {
		x->n = 0;
	} else {
		x->n = 1;
		x->v[0] = v;
	}
	DUK_ASSERT(duk__bi_is_valid(x));
}

/* Return value: <0  <=>  x < y
 *                0  <=>  x == y
 *               >0  <=>  x > y
 */
DUK_LOCAL int duk__bi_compare(duk__bigint *x, duk__bigint *y) {
	duk_small_int_t i, nx, ny;
	duk_uint32_t tx, ty;

	DUK_ASSERT(duk__bi_is_valid(x));
	DUK_ASSERT(duk__bi_is_valid(y));

	nx = x->n;
	ny = y->n;
	if (nx > ny) {
		goto ret_gt;
	}
	if (nx < ny) {
		goto ret_lt;
	}
	for (i = nx - 1; i >= 0; i--) {
		tx = x->v[i];
		ty = y->v[i];

		if (tx > ty) {
			goto ret_gt;
		}
		if (tx < ty) {
			goto ret_lt;
		}
	}

	return 0;

 ret_gt:
	return 1;

 ret_lt:
	return -1;
}

/* x <- y + z */
#if defined(DUK_USE_64BIT_OPS)
DUK_LOCAL void duk__bi_add(duk__bigint *x, duk__bigint *y, duk__bigint *z) {
	duk_uint64_t tmp;
	duk_small_int_t i, ny, nz;

	DUK_ASSERT(duk__bi_is_valid(y));
	DUK_ASSERT(duk__bi_is_valid(z));

	if (z->n > y->n) {
		duk__bigint *t;
		t = y; y = z; z = t;
	}
	DUK_ASSERT(y->n >= z->n);

	ny = y->n; nz = z->n;
	tmp = 0U;
	for (i = 0; i < ny; i++) {
		DUK_ASSERT(i < DUK__BI_MAX_PARTS);
		tmp += y->v[i];
		if (i < nz) {
			tmp += z->v[i];
		}
		x->v[i] = (duk_uint32_t) (tmp & 0xffffffffUL);
		tmp = tmp >> 32;
	}
	if (tmp != 0U) {
		DUK_ASSERT(i < DUK__BI_MAX_PARTS);
		x->v[i++] = (duk_uint32_t) tmp;
	}
	x->n = i;
	DUK_ASSERT(x->n <= DUK__BI_MAX_PARTS);

	/* no need to normalize */
	DUK_ASSERT(duk__bi_is_valid(x));
}
#else  /* DUK_USE_64BIT_OPS */
DUK_LOCAL void duk__bi_add(duk__bigint *x, duk__bigint *y, duk__bigint *z) {
	duk_uint32_t carry, tmp1, tmp2;
	duk_small_int_t i, ny, nz;

	DUK_ASSERT(duk__bi_is_valid(y));
	DUK_ASSERT(duk__bi_is_valid(z));

	if (z->n > y->n) {
		duk__bigint *t;
		t = y; y = z; z = t;
	}
	DUK_ASSERT(y->n >= z->n);

	ny = y->n; nz = z->n;
	carry = 0U;
	for (i = 0; i < ny; i++) {
		/* Carry is detected based on wrapping which relies on exact 32-bit
		 * types.
		 */
		DUK_ASSERT(i < DUK__BI_MAX_PARTS);
		tmp1 = y->v[i];
		tmp2 = tmp1;
		if (i < nz) {
			tmp2 += z->v[i];
		}

		/* Careful with carry condition:
		 *  - If carry not added: 0x12345678 + 0 + 0xffffffff = 0x12345677 (< 0x12345678)
		 *  - If carry added:     0x12345678 + 1 + 0xffffffff = 0x12345678 (== 0x12345678)
		 */
		if (carry) {
			tmp2++;
			carry = (tmp2 <= tmp1 ? 1U : 0U);
		} else {
			carry = (tmp2 < tmp1 ? 1U : 0U);
		}

		x->v[i] = tmp2;
	}
	if (carry) {
		DUK_ASSERT(i < DUK__BI_MAX_PARTS);
		DUK_ASSERT(carry == 1U);
		x->v[i++] = carry;
	}
	x->n = i;
	DUK_ASSERT(x->n <= DUK__BI_MAX_PARTS);

	/* no need to normalize */
	DUK_ASSERT(duk__bi_is_valid(x));
}
#endif  /* DUK_USE_64BIT_OPS */

/* x <- y + z */
DUK_LOCAL void duk__bi_add_small(duk__bigint *x, duk__bigint *y, duk_uint32_t z) {
	duk__bigint tmp;

	DUK_ASSERT(duk__bi_is_valid(y));

	/* XXX: this could be optimized; there is only one call site now though */
	duk__bi_set_small(&tmp, z);
	duk__bi_add(x, y, &tmp);

	DUK_ASSERT(duk__bi_is_valid(x));
}

#if 0  /* unused */
/* x <- x + y, use t as temp */
DUK_LOCAL void duk__bi_add_copy(duk__bigint *x, duk__bigint *y, duk__bigint *t) {
	duk__bi_add(t, x, y);
	duk__bi_copy(x, t);
}
#endif

/* x <- y - z, require x >= y => z >= 0, i.e. y >= z */
#if defined(DUK_USE_64BIT_OPS)
DUK_LOCAL void duk__bi_sub(duk__bigint *x, duk__bigint *y, duk__bigint *z) {
	duk_small_int_t i, ny, nz;
	duk_uint32_t ty, tz;
	duk_int64_t tmp;

	DUK_ASSERT(duk__bi_is_valid(y));
	DUK_ASSERT(duk__bi_is_valid(z));
	DUK_ASSERT(duk__bi_compare(y, z) >= 0);
	DUK_ASSERT(y->n >= z->n);

	ny = y->n; nz = z->n;
	tmp = 0;
	for (i = 0; i < ny; i++) {
		ty = y->v[i];
		if (i < nz) {
			tz = z->v[i];
		} else {
			tz = 0;
		}
		tmp = (duk_int64_t) ty - (duk_int64_t) tz + tmp;
		x->v[i] = (duk_uint32_t) ((duk_uint64_t) tmp & 0xffffffffUL);
		tmp = tmp >> 32;  /* 0 or -1 */
	}
	DUK_ASSERT(tmp == 0);

	x->n = i;
	duk__bi_normalize(x);  /* need to normalize, may even cancel to 0 */
	DUK_ASSERT(duk__bi_is_valid(x));
}
#else
DUK_LOCAL void duk__bi_sub(duk__bigint *x, duk__bigint *y, duk__bigint *z) {
	duk_small_int_t i, ny, nz;
	duk_uint32_t tmp1, tmp2, borrow;

	DUK_ASSERT(duk__bi_is_valid(y));
	DUK_ASSERT(duk__bi_is_valid(z));
	DUK_ASSERT(duk__bi_compare(y, z) >= 0);
	DUK_ASSERT(y->n >= z->n);

	ny = y->n; nz = z->n;
	borrow = 0U;
	for (i = 0; i < ny; i++) {
		/* Borrow is detected based on wrapping which relies on exact 32-bit
		 * types.
		 */
		tmp1 = y->v[i];
		tmp2 = tmp1;
		if (i < nz) {
			tmp2 -= z->v[i];
		}

		/* Careful with borrow condition:
		 *  - If borrow not subtracted: 0x12345678 - 0 - 0xffffffff = 0x12345679 (> 0x12345678)
		 *  - If borrow subtracted:     0x12345678 - 1 - 0xffffffff = 0x12345678 (== 0x12345678)
		 */
		if (borrow) {
			tmp2--;
			borrow = (tmp2 >= tmp1 ? 1U : 0U);
		} else {
			borrow = (tmp2 > tmp1 ? 1U : 0U);
		}

		x->v[i] = tmp2;
	}
	DUK_ASSERT(borrow == 0U);

	x->n = i;
	duk__bi_normalize(x);  /* need to normalize, may even cancel to 0 */
	DUK_ASSERT(duk__bi_is_valid(x));
}
#endif

#if 0  /* unused */
/* x <- y - z */
DUK_LOCAL void duk__bi_sub_small(duk__bigint *x, duk__bigint *y, duk_uint32_t z) {
	duk__bigint tmp;

	DUK_ASSERT(duk__bi_is_valid(y));

	/* XXX: this could be optimized */
	duk__bi_set_small(&tmp, z);
	duk__bi_sub(x, y, &tmp);

	DUK_ASSERT(duk__bi_is_valid(x));
}
#endif

/* x <- x - y, use t as temp */
DUK_LOCAL void duk__bi_sub_copy(duk__bigint *x, duk__bigint *y, duk__bigint *t) {
	duk__bi_sub(t, x, y);
	duk__bi_copy(x, t);
}

/* x <- y * z */
DUK_LOCAL void duk__bi_mul(duk__bigint *x, duk__bigint *y, duk__bigint *z) {
	duk_small_int_t i, j, nx, nz;

	DUK_ASSERT(duk__bi_is_valid(y));
	DUK_ASSERT(duk__bi_is_valid(z));

	nx = y->n + z->n;  /* max possible */
	DUK_ASSERT(nx <= DUK__BI_MAX_PARTS);

	if (nx == 0) {
		/* Both inputs are zero; cases where only one is zero can go
		 * through main algorithm.
		 */
		x->n = 0;
		return;
	}

	duk_memzero((void *) x->v, (size_t) (sizeof(duk_uint32_t) * (size_t) nx));
	x->n = nx;

	nz = z->n;
	for (i = 0; i < y->n; i++) {
#if defined(DUK_USE_64BIT_OPS)
		duk_uint64_t tmp = 0U;
		for (j = 0; j < nz; j++) {
			tmp += (duk_uint64_t) y->v[i] * (duk_uint64_t) z->v[j] + x->v[i+j];
			x->v[i+j] = (duk_uint32_t) (tmp & 0xffffffffUL);
			tmp = tmp >> 32;
		}
		if (tmp > 0) {
			DUK_ASSERT(i + j < nx);
			DUK_ASSERT(i + j < DUK__BI_MAX_PARTS);
			DUK_ASSERT(x->v[i+j] == 0U);
			x->v[i+j] = (duk_uint32_t) tmp;
		}
#else
		/*
		 *  Multiply + add + carry for 32-bit components using only 16x16->32
		 *  multiplies and carry detection based on unsigned overflow.
		 *
		 *    1st mult, 32-bit: (A*2^16 + B)
		 *    2nd mult, 32-bit: (C*2^16 + D)
		 *    3rd add, 32-bit: E
		 *    4th add, 32-bit: F
		 *
		 *      (AC*2^16 + B) * (C*2^16 + D) + E + F
		 *    = AC*2^32 + AD*2^16 + BC*2^16 + BD + E + F
		 *    = AC*2^32 + (AD + BC)*2^16 + (BD + E + F)
		 *    = AC*2^32 + AD*2^16 + BC*2^16 + (BD + E + F)
		 */
		duk_uint32_t a, b, c, d, e, f;
		duk_uint32_t r, s, t;

		a = y->v[i]; b = a & 0xffffUL; a = a >> 16;

		f = 0;
		for (j = 0; j < nz; j++) {
			c = z->v[j]; d = c & 0xffffUL; c = c >> 16;
			e = x->v[i+j];

			/* build result as: (r << 32) + s: start with (BD + E + F) */
			r = 0;
			s = b * d;

			/* add E */
			t = s + e;
			if (t < s) { r++; }  /* carry */
			s = t;

			/* add F */
			t = s + f;
			if (t < s) { r++; }  /* carry */
			s = t;

			/* add BC*2^16 */
			t = b * c;
			r += (t >> 16);
			t = s + ((t & 0xffffUL) << 16);
			if (t < s) { r++; }  /* carry */
			s = t;

			/* add AD*2^16 */
			t = a * d;
			r += (t >> 16);
			t = s + ((t & 0xffffUL) << 16);
			if (t < s) { r++; }  /* carry */
			s = t;

			/* add AC*2^32 */
			t = a * c;
			r += t;

			DUK_DDD(DUK_DDDPRINT("ab=%08lx cd=%08lx ef=%08lx -> rs=%08lx %08lx",
			                     (unsigned long) y->v[i], (unsigned long) z->v[j],
			                     (unsigned long) x->v[i+j], (unsigned long) r,
			                     (unsigned long) s));

			x->v[i+j] = s;
			f = r;
		}
		if (f > 0U) {
			DUK_ASSERT(i + j < nx);
			DUK_ASSERT(i + j < DUK__BI_MAX_PARTS);
			DUK_ASSERT(x->v[i+j] == 0U);
			x->v[i+j] = (duk_uint32_t) f;
		}
#endif  /* DUK_USE_64BIT_OPS */
	}

	duk__bi_normalize(x);
	DUK_ASSERT(duk__bi_is_valid(x));
}

/* x <- y * z */
DUK_LOCAL void duk__bi_mul_small(duk__bigint *x, duk__bigint *y, duk_uint32_t z) {
	duk__bigint tmp;

	DUK_ASSERT(duk__bi_is_valid(y));

	/* XXX: this could be optimized */
	duk__bi_set_small(&tmp, z);
	duk__bi_mul(x, y, &tmp);

	DUK_ASSERT(duk__bi_is_valid(x));
}

/* x <- x * y, use t as temp */
DUK_LOCAL void duk__bi_mul_copy(duk__bigint *x, duk__bigint *y, duk__bigint *t) {
	duk__bi_mul(t, x, y);
	duk__bi_copy(x, t);
}

/* x <- x * y, use t as temp */
DUK_LOCAL void duk__bi_mul_small_copy(duk__bigint *x, duk_uint32_t y, duk__bigint *t) {
	duk__bi_mul_small(t, x, y);
	duk__bi_copy(x, t);
}

DUK_LOCAL int duk__bi_is_even(duk__bigint *x) {
	DUK_ASSERT(duk__bi_is_valid(x));
	return (x->n == 0) || ((x->v[0] & 0x01) == 0);
}

DUK_LOCAL int duk__bi_is_zero(duk__bigint *x) {
	DUK_ASSERT(duk__bi_is_valid(x));
	return (x->n == 0);  /* this is the case for normalized numbers */
}

/* Bigint is 2^52.  Used to detect normalized IEEE double mantissa values
 * which are at the lowest edge (next floating point value downwards has
 * a different exponent).  The lowest mantissa has the form:
 *
 *     1000........000    (52 zeroes; only "hidden bit" is set)
 */
DUK_LOCAL duk_small_int_t duk__bi_is_2to52(duk__bigint *x) {
	DUK_ASSERT(duk__bi_is_valid(x));
	return (duk_small_int_t)
	        (x->n == 2) && (x->v[0] == 0U) && (x->v[1] == (1U << (52-32)));
}

/* x <- (1<<y) */
DUK_LOCAL void duk__bi_twoexp(duk__bigint *x, duk_small_int_t y) {
	duk_small_int_t n, r;

	n = (y / 32) + 1;
	DUK_ASSERT(n > 0);
	r = y % 32;
	duk_memzero((void *) x->v, sizeof(duk_uint32_t) * (size_t) n);
	x->n = n;
	x->v[n - 1] = (((duk_uint32_t) 1) << r);
}

/* x <- b^y; use t1 and t2 as temps */
DUK_LOCAL void duk__bi_exp_small(duk__bigint *x, duk_small_int_t b, duk_small_int_t y, duk__bigint *t1, duk__bigint *t2) {
	/* Fast path the binary case */

	DUK_ASSERT(x != t1 && x != t2 && t1 != t2);  /* distinct bignums, easy mistake to make */
	DUK_ASSERT(b >= 0);
	DUK_ASSERT(y >= 0);

	if (b == 2) {
		duk__bi_twoexp(x, y);
		return;
	}

	/* http://en.wikipedia.org/wiki/Exponentiation_by_squaring */

	DUK_DDD(DUK_DDDPRINT("exp_small: b=%ld, y=%ld", (long) b, (long) y));

	duk__bi_set_small(x, 1);
	duk__bi_set_small(t1, (duk_uint32_t) b);
	for (;;) {
		/* Loop structure ensures that we don't compute t1^2 unnecessarily
		 * on the final round, as that might create a bignum exceeding the
		 * current DUK__BI_MAX_PARTS limit.
		 */
		if (y & 0x01) {
			duk__bi_mul_copy(x, t1, t2);
		}
		y = y >> 1;
		if (y == 0) {
			break;
		}
		duk__bi_mul_copy(t1, t1, t2);
	}

	DUK__BI_PRINT("exp_small result", x);
}

/*
 *  A Dragon4 number-to-string variant, based on:
 *
 *    Guy L. Steele Jr., Jon L. White: "How to Print Floating-Point Numbers
 *    Accurately"
 *
 *    Robert G. Burger, R. Kent Dybvig: "Printing Floating-Point Numbers
 *    Quickly and Accurately"
 *
 *  The current algorithm is based on Figure 1 of the Burger-Dybvig paper,
 *  i.e. the base implementation without logarithm estimation speedups
 *  (these would increase code footprint considerably).  Fixed-format output
 *  does not follow the suggestions in the paper; instead, we generate an
 *  extra digit and round-with-carry.
 *
 *  The same algorithm is used for number parsing (with b=10 and B=2)
 *  by generating one extra digit and doing rounding manually.
 *
 *  See doc/number-conversion.rst for limitations.
 */

/* Maximum number of digits generated. */
#define DUK__MAX_OUTPUT_DIGITS          1040  /* (Number.MAX_VALUE).toString(2).length == 1024, + slack */

/* Maximum number of characters in formatted value. */
#define DUK__MAX_FORMATTED_LENGTH       1040  /* (-Number.MAX_VALUE).toString(2).length == 1025, + slack */

/* Number and (minimum) size of bigints in the nc_ctx structure. */
#define DUK__NUMCONV_CTX_NUM_BIGINTS    7
#define DUK__NUMCONV_CTX_BIGINTS_SIZE   (sizeof(duk__bigint) * DUK__NUMCONV_CTX_NUM_BIGINTS)

typedef struct {
	/* Currently about 7*152 = 1064 bytes.  The space for these
	 * duk__bigints is used also as a temporary buffer for generating
	 * the final string.  This is a bit awkard; a union would be
	 * more correct.
	 */
	duk__bigint f, r, s, mp, mm, t1, t2;

	duk_small_int_t is_s2n;        /* if 1, doing a string-to-number; else doing a number-to-string */
	duk_small_int_t is_fixed;      /* if 1, doing a fixed format output (not free format) */
	duk_small_int_t req_digits;    /* requested number of output digits; 0 = free-format */
	duk_small_int_t abs_pos;       /* digit position is absolute, not relative */
	duk_small_int_t e;             /* exponent for 'f' */
	duk_small_int_t b;             /* input radix */
	duk_small_int_t B;             /* output radix */
	duk_small_int_t k;             /* see algorithm */
	duk_small_int_t low_ok;        /* see algorithm */
	duk_small_int_t high_ok;       /* see algorithm */
	duk_small_int_t unequal_gaps;  /* m+ != m- (very rarely) */

	/* Buffer used for generated digits, values are in the range [0,B-1]. */
	duk_uint8_t digits[DUK__MAX_OUTPUT_DIGITS];
	duk_small_int_t count;  /* digit count */
} duk__numconv_stringify_ctx;

/* Note: computes with 'idx' in assertions, so caller beware.
 * 'idx' is preincremented, i.e. '1' on first call, because it
 * is more convenient for the caller.
 */
#define DUK__DRAGON4_OUTPUT_PREINC(nc_ctx,preinc_idx,x)  do { \
		DUK_ASSERT((preinc_idx) - 1 >= 0); \
		DUK_ASSERT((preinc_idx) - 1 < DUK__MAX_OUTPUT_DIGITS); \
		((nc_ctx)->digits[(preinc_idx) - 1]) = (duk_uint8_t) (x); \
	} while (0)

DUK_LOCAL duk_size_t duk__dragon4_format_uint32(duk_uint8_t *buf, duk_uint32_t x, duk_small_int_t radix) {
	duk_uint8_t *p;
	duk_size_t len;
	duk_small_int_t dig;
	duk_uint32_t t;

	DUK_ASSERT(buf != NULL);
	DUK_ASSERT(radix >= 2 && radix <= 36);

	/* A 32-bit unsigned integer formats to at most 32 digits (the
	 * worst case happens with radix == 2).  Output the digits backwards,
	 * and use a memmove() to get them in the right place.
	 */

	p = buf + 32;
	for (;;) {
		t = x / (duk_uint32_t) radix;
		dig = (duk_small_int_t) (x - t * (duk_uint32_t) radix);
		x = t;

		DUK_ASSERT(dig >= 0 && dig < 36);
		*(--p) = DUK__DIGITCHAR(dig);

		if (x == 0) {
			break;
		}
	}
	len = (duk_size_t) ((buf + 32) - p);

	duk_memmove((void *) buf, (const void *) p, (size_t) len);

	return len;
}

DUK_LOCAL void duk__dragon4_prepare(duk__numconv_stringify_ctx *nc_ctx) {
	duk_small_int_t lowest_mantissa;

#if 1
	/* Assume IEEE round-to-even, so that shorter encoding can be used
	 * when round-to-even would produce correct result.  By removing
	 * this check (and having low_ok == high_ok == 0) the results would
	 * still be accurate but in some cases longer than necessary.
	 */
	if (duk__bi_is_even(&nc_ctx->f)) {
		DUK_DDD(DUK_DDDPRINT("f is even"));
		nc_ctx->low_ok = 1;
		nc_ctx->high_ok = 1;
	} else {
		DUK_DDD(DUK_DDDPRINT("f is odd"));
		nc_ctx->low_ok = 0;
		nc_ctx->high_ok = 0;
	}
#else
	/* Note: not honoring round-to-even should work but now generates incorrect
	 * results.  For instance, 1e23 serializes to "a000...", i.e. the first digit
	 * equals the radix (10).  Scaling stops one step too early in this case.
	 * Don't know why this is the case, but since this code path is unused, it
	 * doesn't matter.
	 */
	nc_ctx->low_ok = 0;
	nc_ctx->high_ok = 0;
#endif

	/* For string-to-number, pretend we never have the lowest mantissa as there
	 * is no natural "precision" for inputs.  Having lowest_mantissa == 0, we'll
	 * fall into the base cases for both e >= 0 and e < 0.
	 */
	if (nc_ctx->is_s2n) {
		lowest_mantissa = 0;
	} else {
		lowest_mantissa = duk__bi_is_2to52(&nc_ctx->f);
	}

	nc_ctx->unequal_gaps = 0;
	if (nc_ctx->e >= 0) {
		/* exponent non-negative (and thus not minimum exponent) */

		if (lowest_mantissa) {
			/* (>= e 0) AND (= f (expt b (- p 1)))
			 *
			 * be <- (expt b e) == b^e
			 * be1 <- (* be b) == (expt b (+ e 1)) == b^(e+1)
			 * r <- (* f be1 2) == 2 * f * b^(e+1)    [if b==2 -> f * b^(e+2)]
			 * s <- (* b 2)                           [if b==2 -> 4]
			 * m+ <- be1 == b^(e+1)
			 * m- <- be == b^e
			 * k <- 0
			 * B <- B
			 * low_ok <- round
			 * high_ok <- round
			 */

			DUK_DDD(DUK_DDDPRINT("non-negative exponent (not smallest exponent); "
			                     "lowest mantissa value for this exponent -> "
			                     "unequal gaps"));

			duk__bi_exp_small(&nc_ctx->mm, nc_ctx->b, nc_ctx->e, &nc_ctx->t1, &nc_ctx->t2);  /* mm <- b^e */
			duk__bi_mul_small(&nc_ctx->mp, &nc_ctx->mm, (duk_uint32_t) nc_ctx->b);           /* mp <- b^(e+1) */
			duk__bi_mul_small(&nc_ctx->t1, &nc_ctx->f, 2);
			duk__bi_mul(&nc_ctx->r, &nc_ctx->t1, &nc_ctx->mp);              /* r <- (2 * f) * b^(e+1) */
			duk__bi_set_small(&nc_ctx->s, (duk_uint32_t) (nc_ctx->b * 2));  /* s <- 2 * b */
			nc_ctx->unequal_gaps = 1;
		} else {
			/* (>= e 0) AND (not (= f (expt b (- p 1))))
			 *
			 * be <- (expt b e) == b^e
			 * r <- (* f be 2) == 2 * f * b^e    [if b==2 -> f * b^(e+1)]
			 * s <- 2
			 * m+ <- be == b^e
			 * m- <- be == b^e
			 * k <- 0
			 * B <- B
			 * low_ok <- round
			 * high_ok <- round
			 */

			DUK_DDD(DUK_DDDPRINT("non-negative exponent (not smallest exponent); "
			                     "not lowest mantissa for this exponent -> "
			                     "equal gaps"));

			duk__bi_exp_small(&nc_ctx->mm, nc_ctx->b, nc_ctx->e, &nc_ctx->t1, &nc_ctx->t2);  /* mm <- b^e */
			duk__bi_copy(&nc_ctx->mp, &nc_ctx->mm);                /* mp <- b^e */
			duk__bi_mul_small(&nc_ctx->t1, &nc_ctx->f, 2);
			duk__bi_mul(&nc_ctx->r, &nc_ctx->t1, &nc_ctx->mp);     /* r <- (2 * f) * b^e */
			duk__bi_set_small(&nc_ctx->s, 2);                      /* s <- 2 */
		}
	} else {
		/* When doing string-to-number, lowest_mantissa is always 0 so
		 * the exponent check, while incorrect, won't matter.
		 */
		if (nc_ctx->e > DUK__IEEE_DOUBLE_EXP_MIN /*not minimum exponent*/ &&
		    lowest_mantissa /* lowest mantissa for this exponent*/) {
			/* r <- (* f b 2)                                [if b==2 -> (* f 4)]
			 * s <- (* (expt b (- 1 e)) 2) == b^(1-e) * 2    [if b==2 -> b^(2-e)]
			 * m+ <- b == 2
			 * m- <- 1
			 * k <- 0
			 * B <- B
			 * low_ok <- round
			 * high_ok <- round
			 */

			DUK_DDD(DUK_DDDPRINT("negative exponent; not minimum exponent and "
			                     "lowest mantissa for this exponent -> "
			                     "unequal gaps"));

			duk__bi_mul_small(&nc_ctx->r, &nc_ctx->f, (duk_uint32_t) (nc_ctx->b * 2));  /* r <- (2 * b) * f */
			duk__bi_exp_small(&nc_ctx->t1, nc_ctx->b, 1 - nc_ctx->e, &nc_ctx->s, &nc_ctx->t2);  /* NB: use 's' as temp on purpose */
			duk__bi_mul_small(&nc_ctx->s, &nc_ctx->t1, 2);             /* s <- b^(1-e) * 2 */
			duk__bi_set_small(&nc_ctx->mp, 2);
			duk__bi_set_small(&nc_ctx->mm, 1);
			nc_ctx->unequal_gaps = 1;
		} else {
			/* r <- (* f 2)
			 * s <- (* (expt b (- e)) 2) == b^(-e) * 2    [if b==2 -> b^(1-e)]
			 * m+ <- 1
			 * m- <- 1
			 * k <- 0
			 * B <- B
			 * low_ok <- round
			 * high_ok <- round
			 */

			DUK_DDD(DUK_DDDPRINT("negative exponent; minimum exponent or not "
			                     "lowest mantissa for this exponent -> "
			                     "equal gaps"));

			duk__bi_mul_small(&nc_ctx->r, &nc_ctx->f, 2);            /* r <- 2 * f */
			duk__bi_exp_small(&nc_ctx->t1, nc_ctx->b, -nc_ctx->e, &nc_ctx->s, &nc_ctx->t2);  /* NB: use 's' as temp on purpose */
			duk__bi_mul_small(&nc_ctx->s, &nc_ctx->t1, 2);           /* s <- b^(-e) * 2 */
			duk__bi_set_small(&nc_ctx->mp, 1);
			duk__bi_set_small(&nc_ctx->mm, 1);
		}
	}
}

DUK_LOCAL void duk__dragon4_scale(duk__numconv_stringify_ctx *nc_ctx) {
	duk_small_int_t k = 0;

	/* This is essentially the 'scale' algorithm, with recursion removed.
	 * Note that 'k' is either correct immediately, or will move in one
	 * direction in the loop.  There's no need to do the low/high checks
	 * on every round (like the Scheme algorithm does).
	 *
	 * The scheme algorithm finds 'k' and updates 's' simultaneously,
	 * while the logical algorithm finds 'k' with 's' having its initial
	 * value, after which 's' is updated separately (see the Burger-Dybvig
	 * paper, Section 3.1, steps 2 and 3).
	 *
	 * The case where m+ == m- (almost always) is optimized for, because
	 * it reduces the bigint operations considerably and almost always
	 * applies.  The scale loop only needs to work with m+, so this works.
	 */

	/* XXX: this algorithm could be optimized quite a lot by using e.g.
	 * a logarithm based estimator for 'k' and performing B^n multiplication
	 * using a lookup table or using some bit-representation based exp
	 * algorithm.  Currently we just loop, with significant performance
	 * impact for very large and very small numbers.
	 */

	DUK_DDD(DUK_DDDPRINT("scale: B=%ld, low_ok=%ld, high_ok=%ld",
	                     (long) nc_ctx->B, (long) nc_ctx->low_ok, (long) nc_ctx->high_ok));
	DUK__BI_PRINT("r(init)", &nc_ctx->r);
	DUK__BI_PRINT("s(init)", &nc_ctx->s);
	DUK__BI_PRINT("mp(init)", &nc_ctx->mp);
	DUK__BI_PRINT("mm(init)", &nc_ctx->mm);

	for (;;) {
		DUK_DDD(DUK_DDDPRINT("scale loop (inc k), k=%ld", (long) k));
		DUK__BI_PRINT("r", &nc_ctx->r);
		DUK__BI_PRINT("s", &nc_ctx->s);
		DUK__BI_PRINT("m+", &nc_ctx->mp);
		DUK__BI_PRINT("m-", &nc_ctx->mm);

		duk__bi_add(&nc_ctx->t1, &nc_ctx->r, &nc_ctx->mp);  /* t1 = (+ r m+) */
		if (duk__bi_compare(&nc_ctx->t1, &nc_ctx->s) >= (nc_ctx->high_ok ? 0 : 1)) {
			DUK_DDD(DUK_DDDPRINT("k is too low"));
			/* r <- r
			 * s <- (* s B)
			 * m+ <- m+
			 * m- <- m-
			 * k <- (+ k 1)
			 */

			duk__bi_mul_small_copy(&nc_ctx->s, (duk_uint32_t) nc_ctx->B, &nc_ctx->t1);
			k++;
		} else {
			break;
		}
	}

	/* k > 0 -> k was too low, and cannot be too high */
	if (k > 0) {
		goto skip_dec_k;
	}

	for (;;) {
		DUK_DDD(DUK_DDDPRINT("scale loop (dec k), k=%ld", (long) k));
		DUK__BI_PRINT("r", &nc_ctx->r);
		DUK__BI_PRINT("s", &nc_ctx->s);
		DUK__BI_PRINT("m+", &nc_ctx->mp);
		DUK__BI_PRINT("m-", &nc_ctx->mm);

		duk__bi_add(&nc_ctx->t1, &nc_ctx->r, &nc_ctx->mp);  /* t1 = (+ r m+) */
		duk__bi_mul_small(&nc_ctx->t2, &nc_ctx->t1, (duk_uint32_t) nc_ctx->B);   /* t2 = (* (+ r m+) B) */
		if (duk__bi_compare(&nc_ctx->t2, &nc_ctx->s) <= (nc_ctx->high_ok ? -1 : 0)) {
			DUK_DDD(DUK_DDDPRINT("k is too high"));
			/* r <- (* r B)
			 * s <- s
			 * m+ <- (* m+ B)
			 * m- <- (* m- B)
			 * k <- (- k 1)
			 */
			duk__bi_mul_small_copy(&nc_ctx->r, (duk_uint32_t) nc_ctx->B, &nc_ctx->t1);
			duk__bi_mul_small_copy(&nc_ctx->mp, (duk_uint32_t) nc_ctx->B, &nc_ctx->t1);
			if (nc_ctx->unequal_gaps) {
				DUK_DDD(DUK_DDDPRINT("m+ != m- -> need to update m- too"));
				duk__bi_mul_small_copy(&nc_ctx->mm, (duk_uint32_t) nc_ctx->B, &nc_ctx->t1);
			}
			k--;
		} else {
			break;
		}
	}

 skip_dec_k:

	if (!nc_ctx->unequal_gaps) {
		DUK_DDD(DUK_DDDPRINT("equal gaps, copy m- from m+"));
		duk__bi_copy(&nc_ctx->mm, &nc_ctx->mp);  /* mm <- mp */
	}
	nc_ctx->k = k;

	DUK_DDD(DUK_DDDPRINT("final k: %ld", (long) k));
	DUK__BI_PRINT("r(final)", &nc_ctx->r);
	DUK__BI_PRINT("s(final)", &nc_ctx->s);
	DUK__BI_PRINT("mp(final)", &nc_ctx->mp);
	DUK__BI_PRINT("mm(final)", &nc_ctx->mm);
}

DUK_LOCAL void duk__dragon4_generate(duk__numconv_stringify_ctx *nc_ctx) {
	duk_small_int_t tc1, tc2;    /* terminating conditions */
	duk_small_int_t d;           /* current digit */
	duk_small_int_t count = 0;   /* digit count */

	/*
	 *  Digit generation loop.
	 *
	 *  Different termination conditions:
	 *
	 *    1. Free format output.  Terminate when shortest accurate
	 *       representation found.
	 *
	 *    2. Fixed format output, with specific number of digits.
	 *       Ignore termination conditions, terminate when digits
	 *       generated.  Caller requests an extra digit and rounds.
	 *
	 *    3. Fixed format output, with a specific absolute cut-off
	 *       position (e.g. 10 digits after decimal point).  Note
	 *       that we always generate at least one digit, even if
	 *       the digit is below the cut-off point already.
	 */

	for (;;) {
		DUK_DDD(DUK_DDDPRINT("generate loop, count=%ld, k=%ld, B=%ld, low_ok=%ld, high_ok=%ld",
		                     (long) count, (long) nc_ctx->k, (long) nc_ctx->B,
		                     (long) nc_ctx->low_ok, (long) nc_ctx->high_ok));
		DUK__BI_PRINT("r", &nc_ctx->r);
		DUK__BI_PRINT("s", &nc_ctx->s);
		DUK__BI_PRINT("m+", &nc_ctx->mp);
		DUK__BI_PRINT("m-", &nc_ctx->mm);

		/* (quotient-remainder (* r B) s) using a dummy subtraction loop */
		duk__bi_mul_small(&nc_ctx->t1, &nc_ctx->r, (duk_uint32_t) nc_ctx->B);       /* t1 <- (* r B) */
		d = 0;
		for (;;) {
			if (duk__bi_compare(&nc_ctx->t1, &nc_ctx->s) < 0) {
				break;
			}
			duk__bi_sub_copy(&nc_ctx->t1, &nc_ctx->s, &nc_ctx->t2);  /* t1 <- t1 - s */
			d++;
		}
		duk__bi_copy(&nc_ctx->r, &nc_ctx->t1);  /* r <- (remainder (* r B) s) */
		                                        /* d <- (quotient (* r B) s)   (in range 0...B-1) */
		DUK_DDD(DUK_DDDPRINT("-> d(quot)=%ld", (long) d));
		DUK__BI_PRINT("r(rem)", &nc_ctx->r);

		duk__bi_mul_small_copy(&nc_ctx->mp, (duk_uint32_t) nc_ctx->B, &nc_ctx->t2); /* m+ <- (* m+ B) */
		duk__bi_mul_small_copy(&nc_ctx->mm, (duk_uint32_t) nc_ctx->B, &nc_ctx->t2); /* m- <- (* m- B) */
		DUK__BI_PRINT("mp(upd)", &nc_ctx->mp);
		DUK__BI_PRINT("mm(upd)", &nc_ctx->mm);

		/* Terminating conditions.  For fixed width output, we just ignore the
		 * terminating conditions (and pretend that tc1 == tc2 == false).  The
		 * the current shortcut for fixed-format output is to generate a few
		 * extra digits and use rounding (with carry) to finish the output.
		 */

		if (nc_ctx->is_fixed == 0) {
			/* free-form */
			tc1 = (duk__bi_compare(&nc_ctx->r, &nc_ctx->mm) <= (nc_ctx->low_ok ? 0 : -1));

			duk__bi_add(&nc_ctx->t1, &nc_ctx->r, &nc_ctx->mp);  /* t1 <- (+ r m+) */
			tc2 = (duk__bi_compare(&nc_ctx->t1, &nc_ctx->s) >= (nc_ctx->high_ok ? 0 : 1));

			DUK_DDD(DUK_DDDPRINT("tc1=%ld, tc2=%ld", (long) tc1, (long) tc2));
		} else {
			/* fixed-format */
			tc1 = 0;
			tc2 = 0;
		}

		/* Count is incremented before DUK__DRAGON4_OUTPUT_PREINC() call
		 * on purpose, which is taken into account by the macro.
		 */
		count++;

		if (tc1) {
			if (tc2) {
				/* tc1 = true, tc2 = true */
				duk__bi_mul_small(&nc_ctx->t1, &nc_ctx->r, 2);
				if (duk__bi_compare(&nc_ctx->t1, &nc_ctx->s) < 0) {  /* (< (* r 2) s) */
					DUK_DDD(DUK_DDDPRINT("tc1=true, tc2=true, 2r > s: output d --> %ld (k=%ld)",
					                     (long) d, (long) nc_ctx->k));
					DUK__DRAGON4_OUTPUT_PREINC(nc_ctx, count, d);
				} else {
					DUK_DDD(DUK_DDDPRINT("tc1=true, tc2=true, 2r <= s: output d+1 --> %ld (k=%ld)",
					                     (long) (d + 1), (long) nc_ctx->k));
					DUK__DRAGON4_OUTPUT_PREINC(nc_ctx, count, d + 1);
				}
				break;
			} else {
				/* tc1 = true, tc2 = false */
				DUK_DDD(DUK_DDDPRINT("tc1=true, tc2=false: output d --> %ld (k=%ld)",
				                     (long) d, (long) nc_ctx->k));
				DUK__DRAGON4_OUTPUT_PREINC(nc_ctx, count, d);
				break;
			}
		} else {
			if (tc2) {
				/* tc1 = false, tc2 = true */
				DUK_DDD(DUK_DDDPRINT("tc1=false, tc2=true: output d+1 --> %ld (k=%ld)",
				                     (long) (d + 1), (long) nc_ctx->k));
				DUK__DRAGON4_OUTPUT_PREINC(nc_ctx, count, d + 1);
				break;
			} else {
				/* tc1 = false, tc2 = false */
				DUK_DDD(DUK_DDDPRINT("tc1=false, tc2=false: output d --> %ld (k=%ld)",
				                     (long) d, (long) nc_ctx->k));
				DUK__DRAGON4_OUTPUT_PREINC(nc_ctx, count, d);

				/* r <- r    (updated above: r <- (remainder (* r B) s)
				 * s <- s
				 * m+ <- m+  (updated above: m+ <- (* m+ B)
				 * m- <- m-  (updated above: m- <- (* m- B)
				 * B, low_ok, high_ok are fixed
				 */

				/* fall through and continue for-loop */
			}
		}

		/* fixed-format termination conditions */
		if (nc_ctx->is_fixed) {
			if (nc_ctx->abs_pos) {
				int pos = nc_ctx->k - count + 1;  /* count is already incremented, take into account */
				DUK_DDD(DUK_DDDPRINT("fixed format, absolute: abs pos=%ld, k=%ld, count=%ld, req=%ld",
				                     (long) pos, (long) nc_ctx->k, (long) count, (long) nc_ctx->req_digits));
				if (pos <= nc_ctx->req_digits) {
					DUK_DDD(DUK_DDDPRINT("digit position reached req_digits, end generate loop"));
					break;
				}
			} else {
				DUK_DDD(DUK_DDDPRINT("fixed format, relative: k=%ld, count=%ld, req=%ld",
				                     (long) nc_ctx->k, (long) count, (long) nc_ctx->req_digits));
				if (count >= nc_ctx->req_digits) {
					DUK_DDD(DUK_DDDPRINT("digit count reached req_digits, end generate loop"));
					break;
				}
			}
		}
	}  /* for */

	nc_ctx->count = count;

	DUK_DDD(DUK_DDDPRINT("generate finished"));

#if defined(DUK_USE_DEBUG_LEVEL) && (DUK_USE_DEBUG_LEVEL >= 2)
	{
		duk_uint8_t buf[2048];
		duk_small_int_t i, t;
		duk_memzero(buf, sizeof(buf));
		for (i = 0; i < nc_ctx->count; i++) {
			t = nc_ctx->digits[i];
			if (t < 0 || t > 36) {
				buf[i] = (duk_uint8_t) '?';
			} else {
				buf[i] = (duk_uint8_t) DUK__DIGITCHAR(t);
			}
		}
		DUK_DDD(DUK_DDDPRINT("-> generated digits; k=%ld, digits='%s'",
		                     (long) nc_ctx->k, (const char *) buf));
	}
#endif
}

/* Round up digits to a given position.  If position is out-of-bounds,
 * does nothing.  If carry propagates over the first digit, a '1' is
 * prepended to digits and 'k' will be updated.  Return value indicates
 * whether carry propagated over the first digit.
 *
 * Note that nc_ctx->count is NOT updated based on the rounding position
 * (it is updated only if carry overflows over the first digit and an
 * extra digit is prepended).
 */
DUK_LOCAL duk_small_int_t duk__dragon4_fixed_format_round(duk__numconv_stringify_ctx *nc_ctx, duk_small_int_t round_idx) {
	duk_small_int_t t;
	duk_uint8_t *p;
	duk_uint8_t roundup_limit;
	duk_small_int_t ret = 0;

	/*
	 *  round_idx points to the digit which is considered for rounding; the
	 *  digit to its left is the final digit of the rounded value.  If round_idx
	 *  is zero, rounding will be performed; the result will either be an empty
	 *  rounded value or if carry happens a '1' digit is generated.
	 */

	if (round_idx >= nc_ctx->count) {
		DUK_DDD(DUK_DDDPRINT("round_idx out of bounds (%ld >= %ld (count)) -> no rounding",
		                     (long) round_idx, (long) nc_ctx->count));
		return 0;
	} else if (round_idx < 0) {
		DUK_DDD(DUK_DDDPRINT("round_idx out of bounds (%ld < 0) -> no rounding",
		                     (long) round_idx));
		return 0;
	}

	/*
	 *  Round-up limit.
	 *
	 *  For even values, divides evenly, e.g. 10 -> roundup_limit=5.
	 *
	 *  For odd values, rounds up, e.g. 3 -> roundup_limit=2.
	 *  If radix is 3, 0/3 -> down, 1/3 -> down, 2/3 -> up.
	 */
	roundup_limit = (duk_uint8_t) ((nc_ctx->B + 1) / 2);

	p = &nc_ctx->digits[round_idx];
	if (*p >= roundup_limit) {
		DUK_DDD(DUK_DDDPRINT("fixed-format rounding carry required"));
		/* carry */
		for (;;) {
			*p = 0;
			if (p == &nc_ctx->digits[0]) {
				DUK_DDD(DUK_DDDPRINT("carry propagated to first digit -> special case handling"));
				duk_memmove((void *) (&nc_ctx->digits[1]),
				            (const void *) (&nc_ctx->digits[0]),
				            (size_t) (sizeof(char) * (size_t) nc_ctx->count));
				nc_ctx->digits[0] = 1;  /* don't increase 'count' */
				nc_ctx->k++;  /* position of highest digit changed */
				nc_ctx->count++;  /* number of digits changed */
				ret = 1;
				break;
			}

			DUK_DDD(DUK_DDDPRINT("fixed-format rounding carry: B=%ld, roundup_limit=%ld, p=%p, digits=%p",
			                     (long) nc_ctx->B, (long) roundup_limit, (void *) p, (void *) nc_ctx->digits));
			p--;
			t = *p;
			DUK_DDD(DUK_DDDPRINT("digit before carry: %ld", (long) t));
			if (++t < nc_ctx->B) {
				DUK_DDD(DUK_DDDPRINT("rounding carry terminated"));
				*p = (duk_uint8_t) t;
				break;
			}

			DUK_DDD(DUK_DDDPRINT("wraps, carry to next digit"));
		}
	}

	return ret;
}

#define DUK__NO_EXP  (65536)  /* arbitrary marker, outside valid exp range */

DUK_LOCAL void duk__dragon4_convert_and_push(duk__numconv_stringify_ctx *nc_ctx,
                                             duk_hthread *thr,
                                             duk_small_int_t radix,
                                             duk_small_int_t digits,
                                             duk_small_uint_t flags,
                                             duk_small_int_t neg) {
	duk_small_int_t k;
	duk_small_int_t pos, pos_end;
	duk_small_int_t expt;
	duk_small_int_t dig;
	duk_uint8_t *q;
	duk_uint8_t *buf;

	/*
	 *  The string conversion here incorporates all the necessary ECMAScript
	 *  semantics without attempting to be generic.  nc_ctx->digits contains
	 *  nc_ctx->count digits (>= 1), with the topmost digit's 'position'
	 *  indicated by nc_ctx->k as follows:
	 *
	 *    digits="123" count=3 k=0   -->   0.123
	 *    digits="123" count=3 k=1   -->   1.23
	 *    digits="123" count=3 k=5   -->   12300
	 *    digits="123" count=3 k=-1  -->   0.0123
	 *
	 *  Note that the identifier names used for format selection are different
	 *  in Burger-Dybvig paper and ECMAScript specification (quite confusingly
	 *  so, because e.g. 'k' has a totally different meaning in each).  See
	 *  documentation for discussion.
	 *
	 *  ECMAScript doesn't specify any specific behavior for format selection
	 *  (e.g. when to use exponent notation) for non-base-10 numbers.
	 *
	 *  The bigint space in the context is reused for string output, as there
	 *  is more than enough space for that (>1kB at the moment), and we avoid
	 *  allocating even more stack.
	 */

	DUK_ASSERT(DUK__NUMCONV_CTX_BIGINTS_SIZE >= DUK__MAX_FORMATTED_LENGTH);
	DUK_ASSERT(nc_ctx->count >= 1);

	k = nc_ctx->k;
	buf = (duk_uint8_t *) &nc_ctx->f;  /* XXX: union would be more correct */
	q = buf;

	/* Exponent handling: if exponent format is used, record exponent value and
	 * fake k such that one leading digit is generated (e.g. digits=123 -> "1.23").
	 *
	 * toFixed() prevents exponent use; otherwise apply a set of criteria to
	 * match the other API calls (toString(), toPrecision, etc).
	 */

	expt = DUK__NO_EXP;
	if (!nc_ctx->abs_pos /* toFixed() */) {
		if ((flags & DUK_N2S_FLAG_FORCE_EXP) ||             /* exponential notation forced */
		    ((flags & DUK_N2S_FLAG_NO_ZERO_PAD) &&          /* fixed precision and zero padding would be required */
	             (k - digits >= 1)) ||                          /* (e.g. k=3, digits=2 -> "12X") */
		    ((k > 21 || k <= -6) && (radix == 10))) {       /* toString() conditions */
			DUK_DDD(DUK_DDDPRINT("use exponential notation: k=%ld -> expt=%ld",
			                     (long) k, (long) (k - 1)));
			expt = k - 1;  /* e.g. 12.3 -> digits="123" k=2 -> 1.23e1 */
			k = 1;  /* generate mantissa with a single leading whole number digit */
		}
	}

	if (neg) {
		*q++ = '-';
	}

	/* Start position (inclusive) and end position (exclusive) */
	pos = (k >= 1 ? k : 1);
	if (nc_ctx->is_fixed) {
		if (nc_ctx->abs_pos) {
			/* toFixed() */
			pos_end = -digits;
		} else {
			pos_end = k - digits;
		}
	} else {
		pos_end = k - nc_ctx->count;
	}
	if (pos_end > 0) {
		pos_end = 0;
	}

	DUK_DDD(DUK_DDDPRINT("expt=%ld, k=%ld, count=%ld, pos=%ld, pos_end=%ld, is_fixed=%ld, "
	                     "digits=%ld, abs_pos=%ld",
	                     (long) expt, (long) k, (long) nc_ctx->count, (long) pos, (long) pos_end,
	                     (long) nc_ctx->is_fixed, (long) digits, (long) nc_ctx->abs_pos));

	/* Digit generation */
	while (pos > pos_end) {
		DUK_DDD(DUK_DDDPRINT("digit generation: pos=%ld, pos_end=%ld",
		                     (long) pos, (long) pos_end));
		if (pos == 0) {
			*q++ = (duk_uint8_t) '.';
		}
		if (pos > k) {
			*q++ = (duk_uint8_t) '0';
		} else if (pos <= k - nc_ctx->count) {
			*q++ = (duk_uint8_t) '0';
		} else {
			dig = nc_ctx->digits[k - pos];
			DUK_ASSERT(dig >= 0 && dig < nc_ctx->B);
			*q++ = (duk_uint8_t) DUK__DIGITCHAR(dig);
		}

		pos--;
	}
	DUK_ASSERT(pos <= 1);

	/* Exponent */
	if (expt != DUK__NO_EXP) {
		/*
		 *  Exponent notation for non-base-10 numbers isn't specified in ECMAScript
		 *  specification, as it never explicitly turns up: non-decimal numbers can
		 *  only be formatted with Number.prototype.toString([radix]) and for that,
		 *  behavior is not explicitly specified.
		 *
		 *  Logical choices include formatting the exponent as decimal (e.g. binary
		 *  100000 as 1e+5) or in current radix (e.g. binary 100000 as 1e+101).
		 *  The Dragon4 algorithm (in the original paper) prints the exponent value
		 *  in the target radix B.  However, for radix values 15 and above, the
		 *  exponent separator 'e' is no longer easily parseable.  Consider, for
		 *  instance, the number "1.faecee+1c".
		 */

		duk_size_t len;
		char expt_sign;

		*q++ = 'e';
		if (expt >= 0) {
			expt_sign = '+';
		} else {
			expt_sign = '-';
			expt = -expt;
		}
		*q++ = (duk_uint8_t) expt_sign;
		len = duk__dragon4_format_uint32(q, (duk_uint32_t) expt, radix);
		q += len;
	}

	duk_push_lstring(thr, (const char *) buf, (size_t) (q - buf));
}

/*
 *  Conversion helpers
 */

DUK_LOCAL void duk__dragon4_double_to_ctx(duk__numconv_stringify_ctx *nc_ctx, duk_double_t x) {
	duk_double_union u;
	duk_uint32_t tmp;
	duk_small_int_t expt;

	/*
	 *    seeeeeee eeeeffff ffffffff ffffffff ffffffff ffffffff ffffffff ffffffff
	 *       A        B        C        D        E        F        G        H
	 *
	 *    s       sign bit
	 *    eee...  exponent field
	 *    fff...  fraction
	 *
	 *    ieee value = 1.ffff... * 2^(e - 1023)  (normal)
	 *               = 0.ffff... * 2^(-1022)     (denormal)
	 *
	 *    algorithm v = f * b^e
	 */

	DUK_DBLUNION_SET_DOUBLE(&u, x);

	nc_ctx->f.n = 2;

	tmp = DUK_DBLUNION_GET_LOW32(&u);
	nc_ctx->f.v[0] = tmp;
	tmp = DUK_DBLUNION_GET_HIGH32(&u);
	nc_ctx->f.v[1] = tmp & 0x000fffffUL;
	expt = (duk_small_int_t) ((tmp >> 20) & 0x07ffUL);

	if (expt == 0) {
		/* denormal */
		expt = DUK__IEEE_DOUBLE_EXP_MIN - 52;
		duk__bi_normalize(&nc_ctx->f);
	} else {
		/* normal: implicit leading 1-bit */
		nc_ctx->f.v[1] |= 0x00100000UL;
		expt = expt - DUK__IEEE_DOUBLE_EXP_BIAS - 52;
		DUK_ASSERT(duk__bi_is_valid(&nc_ctx->f));  /* true, because v[1] has at least one bit set */
	}

	DUK_ASSERT(duk__bi_is_valid(&nc_ctx->f));

	nc_ctx->e = expt;
}

DUK_LOCAL void duk__dragon4_ctx_to_double(duk__numconv_stringify_ctx *nc_ctx, duk_double_t *x) {
	duk_double_union u;
	duk_small_int_t expt;
	duk_small_int_t i;
	duk_small_int_t bitstart;
	duk_small_int_t bitround;
	duk_small_int_t bitidx;
	duk_small_int_t skip_round;
	duk_uint32_t t, v;

	DUK_ASSERT(nc_ctx->count == 53 + 1);

	/* Sometimes this assert is not true right now; it will be true after
	 * rounding.  See: test-bug-numconv-mantissa-assert.js.
	 */
	DUK_ASSERT_DISABLE(nc_ctx->digits[0] == 1);  /* zero handled by caller */

	/* Should not be required because the code below always sets both high
	 * and low parts, but at least gcc-4.4.5 fails to deduce this correctly
	 * (perhaps because the low part is set (seemingly) conditionally in a
	 * loop), so this is here to avoid the bogus warning.
	 */
	duk_memzero((void *) &u, sizeof(u));

	/*
	 *  Figure out how generated digits match up with the mantissa,
	 *  and then perform rounding.  If mantissa overflows, need to
	 *  recompute the exponent (it is bumped and may overflow to
	 *  infinity).
	 *
	 *  For normal numbers the leading '1' is hidden and ignored,
	 *  and the last bit is used for rounding:
	 *
	 *                          rounding pt
	 *       <--------52------->|
	 *     1 x x x x ... x x x x|y  ==>  x x x x ... x x x x
	 *
	 *  For denormals, the leading '1' is included in the number,
	 *  and the rounding point is different:
	 *
	 *                      rounding pt
	 *     <--52 or less--->|
	 *     1 x x x x ... x x|x x y  ==>  0 0 ... 1 x x ... x x
	 *
	 *  The largest denormals will have a mantissa beginning with
	 *  a '1' (the explicit leading bit); smaller denormals will
	 *  have leading zero bits.
	 *
	 *  If the exponent would become too high, the result becomes
	 *  Infinity.  If the exponent is so small that the entire
	 *  mantissa becomes zero, the result becomes zero.
	 *
	 *  Note: the Dragon4 'k' is off-by-one with respect to the IEEE
	 *  exponent.  For instance, k==0 indicates that the leading '1'
	 *  digit is at the first binary fraction position (0.1xxx...);
	 *  the corresponding IEEE exponent would be -1.
	 */

	skip_round = 0;

 recheck_exp:

	expt = nc_ctx->k - 1;   /* IEEE exp without bias */
	if (expt > 1023) {
		/* Infinity */
		bitstart = -255;  /* needed for inf: causes mantissa to become zero,
		                   * and rounding to be skipped.
		                   */
		expt = 2047;
	} else if (expt >= -1022) {
		/* normal */
		bitstart = 1;  /* skip leading digit */
		expt += DUK__IEEE_DOUBLE_EXP_BIAS;
		DUK_ASSERT(expt >= 1 && expt <= 2046);
	} else {
		/* denormal or zero */
		bitstart = 1023 + expt;  /* expt==-1023 -> bitstart=0 (leading 1);
		                          * expt==-1024 -> bitstart=-1 (one left of leading 1), etc
		                          */
		expt = 0;
	}
	bitround = bitstart + 52;

	DUK_DDD(DUK_DDDPRINT("ieee expt=%ld, bitstart=%ld, bitround=%ld",
	                     (long) expt, (long) bitstart, (long) bitround));

	if (!skip_round) {
		if (duk__dragon4_fixed_format_round(nc_ctx, bitround)) {
			/* Corner case: see test-numconv-parse-mant-carry.js.  We could
			 * just bump the exponent and update bitstart, but it's more robust
			 * to recompute (but avoid rounding twice).
			 */
			DUK_DDD(DUK_DDDPRINT("rounding caused exponent to be bumped, recheck exponent"));
			skip_round = 1;
			goto recheck_exp;
		}
	}

	/*
	 *  Create mantissa
	 */

	t = 0;
	for (i = 0; i < 52; i++) {
		bitidx = bitstart + 52 - 1 - i;
		if (bitidx >= nc_ctx->count) {
			v = 0;
		} else if (bitidx < 0) {
			v = 0;
		} else {
			v = nc_ctx->digits[bitidx];
		}
		DUK_ASSERT(v == 0 || v == 1);
		t += v << (i % 32);
		if (i == 31) {
			/* low 32 bits is complete */
			DUK_DBLUNION_SET_LOW32(&u, t);
			t = 0;
		}
	}
	/* t has high mantissa */

	DUK_DDD(DUK_DDDPRINT("mantissa is complete: %08lx %08lx",
	                     (unsigned long) t,
	                     (unsigned long) DUK_DBLUNION_GET_LOW32(&u)));

	DUK_ASSERT(expt >= 0 && expt <= 0x7ffL);
	t += ((duk_uint32_t) expt) << 20;
#if 0  /* caller handles sign change */
	if (negative) {
		t |= 0x80000000U;
	}
#endif
	DUK_DBLUNION_SET_HIGH32(&u, t);

	DUK_DDD(DUK_DDDPRINT("number is complete: %08lx %08lx",
	                     (unsigned long) DUK_DBLUNION_GET_HIGH32(&u),
	                     (unsigned long) DUK_DBLUNION_GET_LOW32(&u)));

	*x = DUK_DBLUNION_GET_DOUBLE(&u);
}

/*
 *  Exposed number-to-string API
 *
 *  Input: [ number ]
 *  Output: [ string ]
 */

DUK_LOCAL DUK_NOINLINE void duk__numconv_stringify_raw(duk_hthread *thr, duk_small_int_t radix, duk_small_int_t digits, duk_small_uint_t flags) {
	duk_double_t x;
	duk_small_int_t c;
	duk_small_int_t neg;
	duk_uint32_t uval;
	duk__numconv_stringify_ctx nc_ctx_alloc;  /* large context; around 2kB now */
	duk__numconv_stringify_ctx *nc_ctx = &nc_ctx_alloc;

	x = (duk_double_t) duk_require_number(thr, -1);
	duk_pop(thr);

	/*
	 *  Handle special cases (NaN, infinity, zero).
	 */

	c = (duk_small_int_t) DUK_FPCLASSIFY(x);
	if (DUK_SIGNBIT((double) x)) {
		x = -x;
		neg = 1;
	} else {
		neg = 0;
	}

	/* NaN sign bit is platform specific with unpacked, un-normalized NaNs */
	DUK_ASSERT(c == DUK_FP_NAN || DUK_SIGNBIT((double) x) == 0);

	if (c == DUK_FP_NAN) {
		duk_push_hstring_stridx(thr, DUK_STRIDX_NAN);
		return;
	} else if (c == DUK_FP_INFINITE) {
		if (neg) {
			/* -Infinity */
			duk_push_hstring_stridx(thr, DUK_STRIDX_MINUS_INFINITY);
		} else {
			/* Infinity */
			duk_push_hstring_stridx(thr, DUK_STRIDX_INFINITY);
		}
		return;
	} else if (c == DUK_FP_ZERO) {
		/* We can't shortcut zero here if it goes through special formatting
		 * (such as forced exponential notation).
		 */
		;
	}

	/*
	 *  Handle integers in 32-bit range (that is, [-(2**32-1),2**32-1])
	 *  specially, as they're very likely for embedded programs.  This
	 *  is now done for all radix values.  We must be careful not to use
	 *  the fast path when special formatting (e.g. forced exponential)
	 *  is in force.
	 *
	 *  XXX: could save space by supporting radix 10 only and using
	 *  sprintf "%lu" for the fast path and for exponent formatting.
	 */

	uval = duk_double_to_uint32_t(x);
	if (((double) uval) == x &&  /* integer number in range */
	    flags == 0) {            /* no special formatting */
		/* use bigint area as a temp */
		duk_uint8_t *buf = (duk_uint8_t *) (&nc_ctx->f);
		duk_uint8_t *p = buf;

		DUK_ASSERT(DUK__NUMCONV_CTX_BIGINTS_SIZE >= 32 + 1);  /* max size: radix=2 + sign */
		if (neg && uval != 0) {
			/* no negative sign for zero */
			*p++ = (duk_uint8_t) '-';
		}
		p += duk__dragon4_format_uint32(p, uval, radix);
		duk_push_lstring(thr, (const char *) buf, (duk_size_t) (p - buf));
		return;
	}

	/*
	 *  Dragon4 setup.
	 *
	 *  Convert double from IEEE representation for conversion;
	 *  normal finite values have an implicit leading 1-bit.  The
	 *  slow path algorithm doesn't handle zero, so zero is special
	 *  cased here but still creates a valid nc_ctx, and goes
	 *  through normal formatting in case special formatting has
	 *  been requested (e.g. forced exponential format: 0 -> "0e+0").
	 */

	/* Would be nice to bulk clear the allocation, but the context
	 * is 1-2 kilobytes and nothing should rely on it being zeroed.
	 */
#if 0
	duk_memzero((void *) nc_ctx, sizeof(*nc_ctx));  /* slow init, do only for slow path cases */
#endif

	nc_ctx->is_s2n = 0;
	nc_ctx->b = 2;
	nc_ctx->B = radix;
	nc_ctx->abs_pos = 0;
	if (flags & DUK_N2S_FLAG_FIXED_FORMAT) {
		nc_ctx->is_fixed = 1;
		if (flags & DUK_N2S_FLAG_FRACTION_DIGITS) {
			/* absolute req_digits; e.g. digits = 1 -> last digit is 0,
			 * but add an extra digit for rounding.
			 */
			nc_ctx->abs_pos = 1;
			nc_ctx->req_digits = (-digits + 1) - 1;
		} else {
			nc_ctx->req_digits = digits + 1;
		}
	} else {
		nc_ctx->is_fixed = 0;
		nc_ctx->req_digits = 0;
	}

	if (c == DUK_FP_ZERO) {
		/* Zero special case: fake requested number of zero digits; ensure
		 * no sign bit is printed.  Relative and absolute fixed format
		 * require separate handling.
		 */
		duk_small_int_t count;
		if (nc_ctx->is_fixed) {
			if (nc_ctx->abs_pos) {
				count = digits + 2;  /* lead zero + 'digits' fractions + 1 for rounding */
			} else {
				count = digits + 1;  /* + 1 for rounding */
			}
		} else {
			count = 1;
		}
		DUK_DDD(DUK_DDDPRINT("count=%ld", (long) count));
		DUK_ASSERT(count >= 1);
		duk_memzero((void *) nc_ctx->digits, (size_t) count);
		nc_ctx->count = count;
		nc_ctx->k = 1;  /* 0.000... */
		neg = 0;
		goto zero_skip;
	}

	duk__dragon4_double_to_ctx(nc_ctx, x);   /* -> sets 'f' and 'e' */
	DUK__BI_PRINT("f", &nc_ctx->f);
	DUK_DDD(DUK_DDDPRINT("e=%ld", (long) nc_ctx->e));

	/*
	 *  Dragon4 slow path digit generation.
	 */

	duk__dragon4_prepare(nc_ctx);  /* setup many variables in nc_ctx */

	DUK_DDD(DUK_DDDPRINT("after prepare:"));
	DUK__BI_PRINT("r", &nc_ctx->r);
	DUK__BI_PRINT("s", &nc_ctx->s);
	DUK__BI_PRINT("mp", &nc_ctx->mp);
	DUK__BI_PRINT("mm", &nc_ctx->mm);

	duk__dragon4_scale(nc_ctx);

	DUK_DDD(DUK_DDDPRINT("after scale; k=%ld", (long) nc_ctx->k));
	DUK__BI_PRINT("r", &nc_ctx->r);
	DUK__BI_PRINT("s", &nc_ctx->s);
	DUK__BI_PRINT("mp", &nc_ctx->mp);
	DUK__BI_PRINT("mm", &nc_ctx->mm);

	duk__dragon4_generate(nc_ctx);

	/*
	 *  Convert and push final string.
	 */

 zero_skip:

	if (flags & DUK_N2S_FLAG_FIXED_FORMAT) {
		/* Perform fixed-format rounding. */
		duk_small_int_t roundpos;
		if (flags & DUK_N2S_FLAG_FRACTION_DIGITS) {
			/* 'roundpos' is relative to nc_ctx->k and increases to the right
			 * (opposite of how 'k' changes).
			 */
			roundpos = -digits;  /* absolute position for digit considered for rounding */
			roundpos = nc_ctx->k - roundpos;
		} else {
			roundpos = digits;
		}
		DUK_DDD(DUK_DDDPRINT("rounding: k=%ld, count=%ld, digits=%ld, roundpos=%ld",
		                     (long) nc_ctx->k, (long) nc_ctx->count, (long) digits, (long) roundpos));
		(void) duk__dragon4_fixed_format_round(nc_ctx, roundpos);

		/* Note: 'count' is currently not adjusted by rounding (i.e. the
		 * digits are not "chopped off".  That shouldn't matter because
		 * the digit position (absolute or relative) is passed on to the
		 * convert-and-push function.
		 */
	}

	duk__dragon4_convert_and_push(nc_ctx, thr, radix, digits, flags, neg);
}

DUK_INTERNAL void duk_numconv_stringify(duk_hthread *thr, duk_small_int_t radix, duk_small_int_t digits, duk_small_uint_t flags) {
	duk_native_stack_check(thr);
	duk__numconv_stringify_raw(thr, radix, digits, flags);
}

/*
 *  Exposed string-to-number API
 *
 *  Input: [ string ]
 *  Output: [ number ]
 *
 *  If number parsing fails, a NaN is pushed as the result.  If number parsing
 *  fails due to an internal error, an InternalError is thrown.
 */

DUK_LOCAL DUK_NOINLINE void duk__numconv_parse_raw(duk_hthread *thr, duk_small_int_t radix, duk_small_uint_t flags) {
	duk__numconv_stringify_ctx nc_ctx_alloc;  /* large context; around 2kB now */
	duk__numconv_stringify_ctx *nc_ctx = &nc_ctx_alloc;
	duk_double_t res;
	duk_hstring *h_str;
	duk_int_t expt;
	duk_bool_t expt_neg;
	duk_small_int_t expt_adj;
	duk_small_int_t neg;
	duk_small_int_t dig;
	duk_small_int_t dig_whole;
	duk_small_int_t dig_lzero;
	duk_small_int_t dig_frac;
	duk_small_int_t dig_expt;
	duk_small_int_t dig_prec;
	const duk__exp_limits *explim;
	const duk_uint8_t *p;
	duk_small_int_t ch;

	DUK_DDD(DUK_DDDPRINT("parse number: %!T, radix=%ld, flags=0x%08lx",
	                     (duk_tval *) duk_get_tval(thr, -1),
	                     (long) radix, (unsigned long) flags));

	DUK_ASSERT(radix >= 2 && radix <= 36);
	DUK_ASSERT(radix - 2 < (duk_small_int_t) sizeof(duk__str2num_digits_for_radix));

	/*
	 *  Preliminaries: trim, sign, Infinity check
	 *
	 *  We rely on the interned string having a NUL terminator, which will
	 *  cause a parse failure wherever it is encountered.  As a result, we
	 *  don't need separate pointer checks.
	 *
	 *  There is no special parsing for 'NaN' in the specification although
	 *  'Infinity' (with an optional sign) is allowed in some contexts.
	 *  Some contexts allow plus/minus sign, while others only allow the
	 *  minus sign (like JSON.parse()).
	 *
	 *  Automatic hex number detection (leading '0x' or '0X') and octal
	 *  number detection (leading '0' followed by at least one octal digit)
	 *  is done here too.
	 *
	 *  Symbols are not explicitly rejected here (that's up to the caller).
	 *  If a symbol were passed here, it should ultimately safely fail
	 *  parsing due to a syntax error.
	 */

	if (flags & DUK_S2N_FLAG_TRIM_WHITE) {
		/* Leading / trailing whitespace is sometimes accepted and
		 * sometimes not.  After white space trimming, all valid input
		 * characters are pure ASCII.
		 */
		duk_trim(thr, -1);
	}
	h_str = duk_require_hstring(thr, -1);
	DUK_ASSERT(h_str != NULL);
	p = (const duk_uint8_t *) DUK_HSTRING_GET_DATA(h_str);

	neg = 0;
	ch = *p;
	if (ch == (duk_small_int_t) '+') {
		if ((flags & DUK_S2N_FLAG_ALLOW_PLUS) == 0) {
			DUK_DDD(DUK_DDDPRINT("parse failed: leading plus sign not allowed"));
			goto parse_fail;
		}
		p++;
	} else if (ch == (duk_small_int_t) '-') {
		if ((flags & DUK_S2N_FLAG_ALLOW_MINUS) == 0) {
			DUK_DDD(DUK_DDDPRINT("parse failed: leading minus sign not allowed"));
			goto parse_fail;
		}
		p++;
		neg = 1;
	}

	if ((flags & DUK_S2N_FLAG_ALLOW_INF) && DUK_STRNCMP((const char *) p, "Infinity", 8) == 0) {
		/* Don't check for Infinity unless the context allows it.
		 * 'Infinity' is a valid integer literal in e.g. base-36:
		 *
		 *   parseInt('Infinity', 36)
		 *   1461559270678
		 */

		if ((flags & DUK_S2N_FLAG_ALLOW_GARBAGE) == 0 && p[8] != DUK_ASC_NUL) {
			DUK_DDD(DUK_DDDPRINT("parse failed: trailing garbage after matching 'Infinity' not allowed"));
			goto parse_fail;
		} else {
			res = DUK_DOUBLE_INFINITY;
			goto negcheck_and_ret;
		}
	}
	ch = *p;
	if (ch == (duk_small_int_t) '0') {
		duk_small_int_t detect_radix = 0;
		ch = DUK_LOWERCASE_CHAR_ASCII(p[1]);  /* 'x' or 'X' -> 'x' */
		if ((flags & DUK_S2N_FLAG_ALLOW_AUTO_HEX_INT) && ch == DUK_ASC_LC_X) {
			DUK_DDD(DUK_DDDPRINT("detected 0x/0X hex prefix, changing radix and preventing fractions and exponent"));
			detect_radix = 16;
#if 0
		} else if ((flags & DUK_S2N_FLAG_ALLOW_AUTO_LEGACY_OCT_INT) &&
		           (ch >= (duk_small_int_t) '0' && ch <= (duk_small_int_t) '9')) {
			DUK_DDD(DUK_DDDPRINT("detected 0n oct prefix, changing radix and preventing fractions and exponent"));
			detect_radix = 8;

			/* NOTE: if this legacy octal case is added back, it has
			 * different flags and 'p' advance so this needs to be
			 * reworked.
			 */
			flags |= DUK_S2N_FLAG_ALLOW_EMPTY_AS_ZERO;  /* interpret e.g. '09' as '0', not NaN */
			p += 1;
#endif
		} else if ((flags & DUK_S2N_FLAG_ALLOW_AUTO_OCT_INT) && ch == DUK_ASC_LC_O) {
			DUK_DDD(DUK_DDDPRINT("detected 0o oct prefix, changing radix and preventing fractions and exponent"));
			detect_radix = 8;
		} else if ((flags & DUK_S2N_FLAG_ALLOW_AUTO_BIN_INT) && ch == DUK_ASC_LC_B) {
			DUK_DDD(DUK_DDDPRINT("detected 0b bin prefix, changing radix and preventing fractions and exponent"));
			detect_radix = 2;
		}
		if (detect_radix > 0) {
			radix = detect_radix;
			/* Clear empty as zero flag: interpret e.g. '0x' and '0xg' as a NaN (= parse error) */
			flags &= ~(DUK_S2N_FLAG_ALLOW_EXP | DUK_S2N_FLAG_ALLOW_EMPTY_FRAC |
			           DUK_S2N_FLAG_ALLOW_FRAC | DUK_S2N_FLAG_ALLOW_NAKED_FRAC |
			           DUK_S2N_FLAG_ALLOW_EMPTY_AS_ZERO);
			flags |= DUK_S2N_FLAG_ALLOW_LEADING_ZERO;  /* allow e.g. '0x0009' and '0b00010001' */
			p += 2;
		}
	}

	/*
	 *  Scan number and setup for Dragon4.
	 *
	 *  The fast path case is detected during setup: an integer which
	 *  can be converted without rounding, no net exponent.  The fast
	 *  path could be implemented as a separate scan, but may not really
	 *  be worth it: the multiplications for building 'f' are not
	 *  expensive when 'f' is small.
	 *
	 *  The significand ('f') must contain enough bits of (apparent)
	 *  accuracy, so that Dragon4 will generate enough binary output digits.
	 *  For decimal numbers, this means generating a 20-digit significand,
	 *  which should yield enough practical accuracy to parse IEEE doubles.
	 *  In fact, the ECMAScript specification explicitly allows an
	 *  implementation to treat digits beyond 20 as zeroes (and even
	 *  to round the 20th digit upwards).  For non-decimal numbers, the
	 *  appropriate number of digits has been precomputed for comparable
	 *  accuracy.
	 *
	 *  Digit counts:
	 *
	 *    [ dig_lzero ]
	 *      |
	 *     .+-..---[ dig_prec ]----.
	 *     |  ||                   |
	 *     0000123.456789012345678901234567890e+123456
	 *     |     | |                         |  |    |
	 *     `--+--' `------[ dig_frac ]-------'  `-+--'
	 *        |                                   |
	 *    [ dig_whole ]                       [ dig_expt ]
	 *
	 *    dig_frac and dig_expt are -1 if not present
	 *    dig_lzero is only computed for whole number part
	 *
	 *  Parsing state
	 *
	 *     Parsing whole part      dig_frac < 0 AND dig_expt < 0
	 *     Parsing fraction part   dig_frac >= 0 AND dig_expt < 0
	 *     Parsing exponent part   dig_expt >= 0   (dig_frac may be < 0 or >= 0)
	 *
	 *  Note: in case we hit an implementation limit (like exponent range),
	 *  we should throw an error, NOT return NaN or Infinity.  Even with
	 *  very large exponent (or significand) values the final result may be
	 *  finite, so NaN/Infinity would be incorrect.
	 */

	duk__bi_set_small(&nc_ctx->f, 0);
	dig_prec = 0;
	dig_lzero = 0;
	dig_whole = 0;
	dig_frac = -1;
	dig_expt = -1;
	expt = 0;
	expt_adj = 0;  /* essentially tracks digit position of lowest 'f' digit */
	expt_neg = 0;
	for (;;) {
		ch = *p++;

		DUK_DDD(DUK_DDDPRINT("parse digits: p=%p, ch='%c' (%ld), expt=%ld, expt_adj=%ld, "
		                     "dig_whole=%ld, dig_frac=%ld, dig_expt=%ld, dig_lzero=%ld, dig_prec=%ld",
		                     (const void *) p, (int) ((ch >= 0x20 && ch <= 0x7e) ? ch : '?'), (long) ch,
		                     (long) expt, (long) expt_adj, (long) dig_whole, (long) dig_frac,
		                     (long) dig_expt, (long) dig_lzero, (long) dig_prec));
		DUK__BI_PRINT("f", &nc_ctx->f);

		/* Most common cases first. */
		if (ch >= (duk_small_int_t) '0' && ch <= (duk_small_int_t) '9') {
			dig = (duk_small_int_t) ch - '0' + 0;
		} else if (ch == (duk_small_int_t) '.') {
			/* A leading digit is not required in some cases, e.g. accept ".123".
			 * In other cases (JSON.parse()) a leading digit is required.  This
			 * is checked for after the loop.
			 */
			if (dig_frac >= 0 || dig_expt >= 0) {
				if (flags & DUK_S2N_FLAG_ALLOW_GARBAGE) {
					DUK_DDD(DUK_DDDPRINT("garbage termination (invalid period)"));
					break;
				} else {
					DUK_DDD(DUK_DDDPRINT("parse failed: period not allowed"));
					goto parse_fail;
				}
			}

			if ((flags & DUK_S2N_FLAG_ALLOW_FRAC) == 0) {
				/* Some contexts don't allow fractions at all; this can't be a
				 * post-check because the state ('f' and expt) would be incorrect.
				 */
				if (flags & DUK_S2N_FLAG_ALLOW_GARBAGE) {
					DUK_DDD(DUK_DDDPRINT("garbage termination (invalid first period)"));
					break;
				} else {
					DUK_DDD(DUK_DDDPRINT("parse failed: fraction part not allowed"));
				}
			}

			DUK_DDD(DUK_DDDPRINT("start fraction part"));
			dig_frac = 0;
			continue;
		} else if (ch == (duk_small_int_t) 0) {
			DUK_DDD(DUK_DDDPRINT("NUL termination"));
			break;
		} else if ((flags & DUK_S2N_FLAG_ALLOW_EXP) &&
		           dig_expt < 0 && (ch == (duk_small_int_t) 'e' || ch == (duk_small_int_t) 'E')) {
			/* Note: we don't parse back exponent notation for anything else
			 * than radix 10, so this is not an ambiguous check (e.g. hex
			 * exponent values may have 'e' either as a significand digit
			 * or as an exponent separator).
			 *
			 * If the exponent separator occurs twice, 'e' will be interpreted
			 * as a digit (= 14) and will be rejected as an invalid decimal
			 * digit.
			 */

			DUK_DDD(DUK_DDDPRINT("start exponent part"));

			/* Exponent without a sign or with a +/- sign is accepted
			 * by all call sites (even JSON.parse()).
			 */
			ch = *p;
			if (ch == (duk_small_int_t) '-') {
				expt_neg = 1;
				p++;
			} else if (ch == (duk_small_int_t) '+') {
				p++;
			}
			dig_expt = 0;
			continue;
		} else if (ch >= (duk_small_int_t) 'a' && ch <= (duk_small_int_t) 'z') {
			dig = (duk_small_int_t) (ch - (duk_small_int_t) 'a' + 0x0a);
		} else if (ch >= (duk_small_int_t) 'A' && ch <= (duk_small_int_t) 'Z') {
			dig = (duk_small_int_t) (ch - (duk_small_int_t) 'A' + 0x0a);
		} else {
			dig = 255;  /* triggers garbage digit check below */
		}
		DUK_ASSERT((dig >= 0 && dig <= 35) || dig == 255);

		if (dig >= radix) {
			if (flags & DUK_S2N_FLAG_ALLOW_GARBAGE) {
				DUK_DDD(DUK_DDDPRINT("garbage termination"));
				break;
			} else {
				DUK_DDD(DUK_DDDPRINT("parse failed: trailing garbage or invalid digit"));
				goto parse_fail;
			}
		}

		if (dig_expt < 0) {
			/* whole or fraction digit */

			if (dig_prec < duk__str2num_digits_for_radix[radix - 2]) {
				/* significant from precision perspective */

				duk_small_int_t f_zero = duk__bi_is_zero(&nc_ctx->f);
				if (f_zero && dig == 0) {
					/* Leading zero is not counted towards precision digits; not
					 * in the integer part, nor in the fraction part.
					 */
					if (dig_frac < 0) {
						dig_lzero++;
					}
				} else {
					/* XXX: join these ops (multiply-accumulate), but only if
					 * code footprint decreases.
					 */
					duk__bi_mul_small(&nc_ctx->t1, &nc_ctx->f, (duk_uint32_t) radix);
					duk__bi_add_small(&nc_ctx->f, &nc_ctx->t1, (duk_uint32_t) dig);
					dig_prec++;
				}
			} else {
				/* Ignore digits beyond a radix-specific limit, but note them
				 * in expt_adj.
				 */
				expt_adj++;
			}

			if (dig_frac >= 0) {
				dig_frac++;
				expt_adj--;
			} else {
				dig_whole++;
			}
		} else {
			/* exponent digit */

			DUK_ASSERT(radix == 10);
			expt = expt * radix + dig;
			if (expt > DUK_S2N_MAX_EXPONENT) {
				/* Impose a reasonable exponent limit, so that exp
				 * doesn't need to get tracked using a bigint.
				 */
				DUK_DDD(DUK_DDDPRINT("parse failed: exponent too large"));
				goto parse_explimit_error;
			}
			dig_expt++;
		}
	}

	/* Leading zero. */

	if (dig_lzero > 0 && dig_whole > 1) {
		if ((flags & DUK_S2N_FLAG_ALLOW_LEADING_ZERO) == 0) {
			DUK_DDD(DUK_DDDPRINT("parse failed: leading zeroes not allowed in integer part"));
			goto parse_fail;
		}
	}

	/* Validity checks for various fraction formats ("0.1", ".1", "1.", "."). */

	if (dig_whole == 0) {
		if (dig_frac == 0) {
			/* "." is not accepted in any format */
			DUK_DDD(DUK_DDDPRINT("parse failed: plain period without leading or trailing digits"));
			goto parse_fail;
		} else if (dig_frac > 0) {
			/* ".123" */
			if ((flags & DUK_S2N_FLAG_ALLOW_NAKED_FRAC) == 0) {
				DUK_DDD(DUK_DDDPRINT("parse failed: fraction part not allowed without "
				                     "leading integer digit(s)"));
				goto parse_fail;
			}
		} else {
			/* Empty ("") is allowed in some formats (e.g. Number(''), as zero,
			 * but it must not have a leading +/- sign (GH-2019).  Note that
			 * for Number(), h_str is already trimmed so we can check for zero
			 * length and still get Number('  +  ') == NaN.
			 */
			if ((flags & DUK_S2N_FLAG_ALLOW_EMPTY_AS_ZERO) == 0) {
				DUK_DDD(DUK_DDDPRINT("parse failed: empty string not allowed (as zero)"));
				goto parse_fail;
			} else if (DUK_HSTRING_GET_BYTELEN(h_str) != 0) {
				DUK_DDD(DUK_DDDPRINT("parse failed: no digits, but not empty (had a +/- sign)"));
				goto parse_fail;
			}
		}
	} else {
		if (dig_frac == 0) {
			/* "123." is allowed in some formats */
			if ((flags & DUK_S2N_FLAG_ALLOW_EMPTY_FRAC) == 0) {
				DUK_DDD(DUK_DDDPRINT("parse failed: empty fractions"));
				goto parse_fail;
			}
		} else if (dig_frac > 0) {
			/* "123.456" */
			;
		} else {
			/* "123" */
			;
		}
	}

	/* Exponent without digits (e.g. "1e" or "1e+").  If trailing garbage is
	 * allowed, ignore exponent part as garbage (= parse as "1", i.e. exp 0).
	 */

	if (dig_expt == 0) {
		if ((flags & DUK_S2N_FLAG_ALLOW_GARBAGE) == 0) {
			DUK_DDD(DUK_DDDPRINT("parse failed: empty exponent"));
			goto parse_fail;
		}
		DUK_ASSERT(expt == 0);
	}

	if (expt_neg) {
		expt = -expt;
	}
	DUK_DDD(DUK_DDDPRINT("expt=%ld, expt_adj=%ld, net exponent -> %ld",
	                     (long) expt, (long) expt_adj, (long) (expt + expt_adj)));
	expt += expt_adj;

	/* Fast path check. */

	if (nc_ctx->f.n <= 1 &&   /* 32-bit value */
	    expt == 0    /* no net exponent */) {
		/* Fast path is triggered for no exponent and also for balanced exponent
		 * and fraction parts, e.g. for "1.23e2" == "123".  Remember to respect
		 * zero sign.
		 */

		/* XXX: could accept numbers larger than 32 bits, e.g. up to 53 bits? */
		DUK_DDD(DUK_DDDPRINT("fast path number parse"));
		if (nc_ctx->f.n == 1) {
			res = (double) nc_ctx->f.v[0];
		} else {
			res = 0.0;
		}
		goto negcheck_and_ret;
	}

	/* Significand ('f') padding. */

	while (dig_prec < duk__str2num_digits_for_radix[radix - 2]) {
		/* Pad significand with "virtual" zero digits so that Dragon4 will
		 * have enough (apparent) precision to work with.
		 */
		DUK_DDD(DUK_DDDPRINT("dig_prec=%ld, pad significand with zero", (long) dig_prec));
		duk__bi_mul_small_copy(&nc_ctx->f, (duk_uint32_t) radix, &nc_ctx->t1);
		DUK__BI_PRINT("f", &nc_ctx->f);
		expt--;
		dig_prec++;
	}

	DUK_DDD(DUK_DDDPRINT("final exponent: %ld", (long) expt));

	/* Detect zero special case. */

	if (nc_ctx->f.n == 0) {
		/* This may happen even after the fast path check, if exponent is
		 * not balanced (e.g. "0e1").  Remember to respect zero sign.
		 */
		DUK_DDD(DUK_DDDPRINT("significand is zero"));
		res = 0.0;
		goto negcheck_and_ret;
	}


	/* Quick reject of too large or too small exponents.  This check
	 * would be incorrect for zero (e.g. "0e1000" is zero, not Infinity)
	 * so zero check must be above.
	 */

	explim = &duk__str2num_exp_limits[radix - 2];
	if (expt > explim->upper) {
		DUK_DDD(DUK_DDDPRINT("exponent too large -> infinite"));
		res = (duk_double_t) DUK_DOUBLE_INFINITY;
		goto negcheck_and_ret;
	} else if (expt < explim->lower) {
		DUK_DDD(DUK_DDDPRINT("exponent too small -> zero"));
		res = (duk_double_t) 0.0;
		goto negcheck_and_ret;
	}

	nc_ctx->is_s2n = 1;
	nc_ctx->e = expt;
	nc_ctx->b = radix;
	nc_ctx->B = 2;
	nc_ctx->is_fixed = 1;
	nc_ctx->abs_pos = 0;
	nc_ctx->req_digits = 53 + 1;

	DUK__BI_PRINT("f", &nc_ctx->f);
	DUK_DDD(DUK_DDDPRINT("e=%ld", (long) nc_ctx->e));

	/*
	 *  Dragon4 slow path (binary) digit generation.
	 *  An extra digit is generated for rounding.
	 */

	duk__dragon4_prepare(nc_ctx);  /* setup many variables in nc_ctx */

	DUK_DDD(DUK_DDDPRINT("after prepare:"));
	DUK__BI_PRINT("r", &nc_ctx->r);
	DUK__BI_PRINT("s", &nc_ctx->s);
	DUK__BI_PRINT("mp", &nc_ctx->mp);
	DUK__BI_PRINT("mm", &nc_ctx->mm);

	duk__dragon4_scale(nc_ctx);

	DUK_DDD(DUK_DDDPRINT("after scale; k=%ld", (long) nc_ctx->k));
	DUK__BI_PRINT("r", &nc_ctx->r);
	DUK__BI_PRINT("s", &nc_ctx->s);
	DUK__BI_PRINT("mp", &nc_ctx->mp);
	DUK__BI_PRINT("mm", &nc_ctx->mm);

	duk__dragon4_generate(nc_ctx);

	DUK_ASSERT(nc_ctx->count == 53 + 1);

	/*
	 *  Convert binary digits into an IEEE double.  Need to handle
	 *  denormals and rounding correctly.
	 *
	 *  Some call sites currently assume the result is always a
	 *  non-fastint double.  If this is changed, check all call
	 *  sites.
	 */

	duk__dragon4_ctx_to_double(nc_ctx, &res);
	goto negcheck_and_ret;

 negcheck_and_ret:
	if (neg) {
		res = -res;
	}
	duk_pop(thr);
	duk_push_number(thr, (double) res);
	DUK_DDD(DUK_DDDPRINT("result: %!T", (duk_tval *) duk_get_tval(thr, -1)));
	return;

 parse_fail:
	DUK_DDD(DUK_DDDPRINT("parse failed"));
	duk_pop(thr);
	duk_push_nan(thr);
	return;

 parse_explimit_error:
	DUK_DDD(DUK_DDDPRINT("parse failed, internal error, can't return a value"));
	DUK_ERROR_RANGE(thr, "exponent too large");
	DUK_WO_NORETURN(return;);
}

DUK_INTERNAL void duk_numconv_parse(duk_hthread *thr, duk_small_int_t radix, duk_small_uint_t flags) {
	duk_native_stack_check(thr);
	duk__numconv_parse_raw(thr, radix, flags);
}

/* automatic undefs */
#undef DUK__BI_MAX_PARTS
#undef DUK__BI_PRINT
#undef DUK__DIGITCHAR
#undef DUK__DRAGON4_OUTPUT_PREINC
#undef DUK__IEEE_DOUBLE_EXP_BIAS
#undef DUK__IEEE_DOUBLE_EXP_MIN
#undef DUK__MAX_FORMATTED_LENGTH
#undef DUK__MAX_OUTPUT_DIGITS
#undef DUK__NO_EXP
#undef DUK__NUMCONV_CTX_BIGINTS_SIZE
#undef DUK__NUMCONV_CTX_NUM_BIGINTS
/*
 *  Regexp compilation.
 *
 *  See doc/regexp.rst for a discussion of the compilation approach and
 *  current limitations.
 *
 *  Regexp bytecode assumes jumps can be expressed with signed 32-bit
 *  integers.  Consequently the bytecode size must not exceed 0x7fffffffL.
 *  The implementation casts duk_size_t (buffer size) to duk_(u)int32_t
 *  in many places.  Although this could be changed, the bytecode format
 *  limit would still prevent regexps exceeding the signed 32-bit limit
 *  from working.
 *
 *  XXX: The implementation does not prevent bytecode from exceeding the
 *  maximum supported size.  This could be done by limiting the maximum
 *  input string size (assuming an upper bound can be computed for number
 *  of bytecode bytes emitted per input byte) or checking buffer maximum
 *  size when emitting bytecode (slower).
 */

/* #include duk_internal.h -> already included */

#if defined(DUK_USE_REGEXP_SUPPORT)

/*
 *  Helper macros
 */

#define DUK__RE_INITIAL_BUFSIZE 64

#define DUK__RE_BUFLEN(re_ctx) \
	DUK_BW_GET_SIZE(re_ctx->thr, &re_ctx->bw)

/*
 *  Disjunction struct: result of parsing a disjunction
 */

typedef struct {
	/* Number of characters that the atom matches (e.g. 3 for 'abc'),
	 * -1 if atom is complex and number of matched characters either
	 * varies or is not known.
	 */
	duk_int32_t charlen;

#if 0
	/* These are not needed to implement quantifier capture handling,
	 * but might be needed at some point.
	 */

	/* re_ctx->captures at start and end of atom parsing.
	 * Since 'captures' indicates highest capture number emitted
	 * so far in a DUK_REOP_SAVE, the captures numbers saved by
	 * the atom are: ]start_captures,end_captures].
	 */
	duk_uint32_t start_captures;
	duk_uint32_t end_captures;
#endif
} duk__re_disjunction_info;

/*
 *  Encoding helpers
 *
 *  Some of the typing is bytecode based, e.g. slice sizes are unsigned 32-bit
 *  even though the buffer operations will use duk_size_t.
 */

/* XXX: the insert helpers should ensure that the bytecode result is not
 * larger than expected (or at least assert for it).  Many things in the
 * bytecode, like skip offsets, won't work correctly if the bytecode is
 * larger than say 2G.
 */

DUK_LOCAL duk_uint32_t duk__encode_i32(duk_int32_t x) {
	if (x < 0) {
		return ((duk_uint32_t) (-x)) * 2 + 1;
	} else {
		return ((duk_uint32_t) x) * 2;
	}
}

/* XXX: return type should probably be duk_size_t, or explicit checks are needed for
 * maximum size.
 */
DUK_LOCAL duk_uint32_t duk__insert_u32(duk_re_compiler_ctx *re_ctx, duk_uint32_t offset, duk_uint32_t x) {
	duk_uint8_t buf[DUK_UNICODE_MAX_XUTF8_LENGTH];
	duk_small_int_t len;

	len = duk_unicode_encode_xutf8((duk_ucodepoint_t) x, buf);
	DUK_ASSERT(len >= 0);
	DUK_BW_INSERT_ENSURE_BYTES(re_ctx->thr, &re_ctx->bw, offset, buf, (duk_size_t) len);
	return (duk_uint32_t) len;
}

DUK_LOCAL void duk__append_u32(duk_re_compiler_ctx *re_ctx, duk_uint32_t x) {
	DUK_BW_WRITE_ENSURE_XUTF8(re_ctx->thr, &re_ctx->bw, x);
}

DUK_LOCAL void duk__append_7bit(duk_re_compiler_ctx *re_ctx, duk_uint32_t x) {
#if defined(DUK_USE_PREFER_SIZE)
	duk__append_u32(re_ctx, x);
#else
	DUK_ASSERT(x <= 0x7fU);
	DUK_BW_WRITE_ENSURE_U8(re_ctx->thr, &re_ctx->bw, (duk_uint8_t) x);
#endif
}

#if 0
DUK_LOCAL void duk__append_2bytes(duk_re_compiler_ctx *re_ctx, duk_uint8_t x, duk_uint8_t y) {
	DUK_BW_WRITE_ENSURE_U8_2(re_ctx->thr, &re_ctx->bw, x, y);
}
#endif

DUK_LOCAL duk_uint32_t duk__insert_i32(duk_re_compiler_ctx *re_ctx, duk_uint32_t offset, duk_int32_t x) {
	return duk__insert_u32(re_ctx, offset, duk__encode_i32(x));
}

DUK_LOCAL void duk__append_reop(duk_re_compiler_ctx *re_ctx, duk_uint32_t reop) {
	DUK_ASSERT(reop <= 0x7fU);
	(void) duk__append_7bit(re_ctx, reop);
}

#if 0  /* unused */
DUK_LOCAL void duk__append_i32(duk_re_compiler_ctx *re_ctx, duk_int32_t x) {
	duk__append_u32(re_ctx, duk__encode_i32(x));
}
#endif

/* special helper for emitting u16 lists (used for character ranges for built-in char classes) */
DUK_LOCAL void duk__append_u16_list(duk_re_compiler_ctx *re_ctx, const duk_uint16_t *values, duk_uint32_t count) {
	/* Call sites don't need the result length so it's not accumulated. */
	while (count-- > 0) {
		duk__append_u32(re_ctx, (duk_uint32_t) (*values++));
	}
}

DUK_LOCAL void duk__insert_slice(duk_re_compiler_ctx *re_ctx, duk_uint32_t offset, duk_uint32_t data_offset, duk_uint32_t data_length) {
	DUK_BW_INSERT_ENSURE_SLICE(re_ctx->thr, &re_ctx->bw, offset, data_offset, data_length);
}

DUK_LOCAL void duk__append_slice(duk_re_compiler_ctx *re_ctx, duk_uint32_t data_offset, duk_uint32_t data_length) {
	DUK_BW_WRITE_ENSURE_SLICE(re_ctx->thr, &re_ctx->bw, data_offset, data_length);
}

DUK_LOCAL void duk__remove_slice(duk_re_compiler_ctx *re_ctx, duk_uint32_t data_offset, duk_uint32_t data_length) {
	DUK_BW_REMOVE_ENSURE_SLICE(re_ctx->thr, &re_ctx->bw, data_offset, data_length);
}

/*
 *  Insert a jump offset at 'offset' to complete an instruction
 *  (the jump offset is always the last component of an instruction).
 *  The 'skip' argument must be computed relative to 'offset',
 *  -without- taking into account the skip field being inserted.
 *
 *       ... A B C ins X Y Z ...   (ins may be a JUMP, SPLIT1/SPLIT2, etc)
 *   =>  ... A B C ins SKIP X Y Z
 *
 *  Computing the final (adjusted) skip value, which is relative to the
 *  first byte of the next instruction, is a bit tricky because of the
 *  variable length UTF-8 encoding.  See doc/regexp.rst for discussion.
 */
DUK_LOCAL duk_uint32_t duk__insert_jump_offset(duk_re_compiler_ctx *re_ctx, duk_uint32_t offset, duk_int32_t skip) {
#if 0
	/* Iterative solution. */
	if (skip < 0) {
		duk_small_int_t len;
		/* two encoding attempts suffices */
		len = duk_unicode_get_xutf8_length((duk_codepoint_t) duk__encode_i32(skip));
		len = duk_unicode_get_xutf8_length((duk_codepoint_t) duk__encode_i32(skip - (duk_int32_t) len));
		DUK_ASSERT(duk_unicode_get_xutf8_length(duk__encode_i32(skip - (duk_int32_t) len)) == len);  /* no change */
		skip -= (duk_int32_t) len;
	}
#endif

#if defined(DUK_USE_PREFER_SIZE)
	/* Closed form solution, this produces smallest code.
	 * See re_neg_jump_offset (closed2).
	 */
	if (skip < 0) {
		skip--;
		if (skip < -0x3fL) {
			skip--;
		}
		if (skip < -0x3ffL) {
			skip--;
		}
		if (skip < -0x7fffL) {
			skip--;
		}
		if (skip < -0xfffffL) {
			skip--;
		}
		if (skip < -0x1ffffffL) {
			skip--;
		}
		if (skip < -0x3fffffffL) {
			skip--;
		}
	}
#else  /* DUK_USE_PREFER_SIZE */
	/* Closed form solution, this produces fastest code.
	 * See re_neg_jump_offset (closed1).
	 */
	if (skip < 0) {
		if (skip >= -0x3eL) {
			skip -= 1;
		} else if (skip >= -0x3fdL) {
			skip -= 2;
		} else if (skip >= -0x7ffcL) {
			skip -= 3;
		} else if (skip >= -0xffffbL) {
			skip -= 4;
		} else if (skip >= -0x1fffffaL) {
			skip -= 5;
		} else if (skip >= -0x3ffffff9L) {
			skip -= 6;
		} else {
			skip -= 7;
		}
	}
#endif  /* DUK_USE_PREFER_SIZE */

	return duk__insert_i32(re_ctx, offset, skip);
}

DUK_LOCAL duk_uint32_t duk__append_jump_offset(duk_re_compiler_ctx *re_ctx, duk_int32_t skip) {
	return (duk_uint32_t) duk__insert_jump_offset(re_ctx, (duk_uint32_t) DUK__RE_BUFLEN(re_ctx), skip);
}

/*
 *  duk_re_range_callback for generating character class ranges.
 *
 *  When ignoreCase is false, the range is simply emitted as is.  We don't,
 *  for instance, eliminate duplicates or overlapping ranges in a character
 *  class.
 *
 *  When ignoreCase is true but the 'direct' flag is set, the caller knows
 *  that the range canonicalizes to itself for case insensitive matching,
 *  so the range is emitted as is.  This is mainly useful for built-in ranges
 *  like \W.
 *
 *  Otherwise, when ignoreCase is true, the range needs to be normalized
 *  through canonicalization.  Unfortunately a canonicalized version of a
 *  continuous range is not necessarily continuous (e.g. [x-{] is continuous
 *  but [X-{] is not).  As a result, a single input range may expand to a lot
 *  of output ranges.  The current algorithm creates the canonicalized ranges
 *  footprint efficiently at the cost of compile time execution time; see
 *  doc/regexp.rst for discussion, and some more details below.
 *
 *  Note that the ctx->nranges is a context-wide temporary value.  This is OK
 *  because there cannot be multiple character classes being parsed
 *  simultaneously.
 *
 *  More detail on canonicalization:
 *
 *  Conceptually, a range is canonicalized by scanning the entire range,
 *  normalizing each codepoint by converting it to uppercase, and generating
 *  a set of result ranges.
 *
 *  Ideally a minimal set of output ranges would be emitted by merging all
 *  possible ranges even if they're emitted out of sequence.  Because the
 *  input string is also case normalized during matching, some codepoints
 *  never occur at runtime; these "don't care" codepoints can be included or
 *  excluded from ranges when merging/optimizing ranges.
 *
 *  The current algorithm does not do optimal range merging.  Rather, output
 *  codepoints are generated in sequence, and when the output codepoints are
 *  continuous (CP, CP+1, CP+2, ...), they are merged locally into as large a
 *  range as possible.  A small canonicalization bitmap is used to reduce
 *  actual codepoint canonicalizations which are quite slow at present.  The
 *  bitmap provides a "codepoint block is continuous with respect to
 *  canonicalization" for N-codepoint blocks.  This allows blocks to be
 *  skipped quickly.
 *
 *  There are a number of shortcomings and future work here:
 *
 *    - Individual codepoint normalizations are slow because they involve
 *      walking bit-packed rules without a lookup index.
 *
 *    - The conceptual algorithm needs to canonicalize every codepoint in the
 *      input range to figure out the output range(s).  Even with the small
 *      canonicalization bitmap the algorithm runs quite slowly for worst case
 *      inputs.  There are many data structure alternatives to improve this.
 *
 *    - While the current algorithm generates maximal output ranges when the
 *      output codepoints are emitted linearly, output ranges are not sorted or
 *      merged otherwise.  In the worst case a lot of ranges are emitted when
 *      most of the ranges could be merged.  In this process one could take
 *      advantage of "don't care" codepoints, which are never matched against at
 *      runtime due to canonicalization of input codepoints before comparison,
 *      to merge otherwise discontinuous output ranges.
 *
 *    - The runtime data structure is just a linear list of ranges to match
 *      against.  This can be quite slow if there are a lot of output ranges.
 *      There are various ways to make matching against the ranges faster,
 *      e.g. sorting the ranges and using a binary search; skip lists; tree
 *      based representations; full or approximate codepoint bitmaps, etc.
 *
 *    - Only BMP is supported, codepoints above BMP are assumed to canonicalize
 *      to themselves.  For now this is one place where we don't want to
 *      support chars outside the BMP, because the exhaustive search would be
 *      massively larger.  It would be possible to support non-BMP with a
 *      different algorithm, or perhaps doing case normalization only at match
 *      time.
 */

DUK_LOCAL void duk__regexp_emit_range(duk_re_compiler_ctx *re_ctx, duk_codepoint_t r1, duk_codepoint_t r2) {
	DUK_ASSERT(r2 >= r1);
	duk__append_u32(re_ctx, (duk_uint32_t) r1);
	duk__append_u32(re_ctx, (duk_uint32_t) r2);
	re_ctx->nranges++;
}

#if defined(DUK_USE_REGEXP_CANON_BITMAP)
/* Find next canonicalization discontinuity (conservative estimate) starting
 * from 'start', not exceeding 'end'.  If continuity is fine up to 'end'
 * inclusive, returns end.  Minimum possible return value is start.
 */
DUK_LOCAL duk_codepoint_t duk__re_canon_next_discontinuity(duk_codepoint_t start, duk_codepoint_t end) {
	duk_uint_t start_blk;
	duk_uint_t end_blk;
	duk_uint_t blk;
	duk_uint_t offset;
	duk_uint8_t mask;

	/* Inclusive block range. */
	DUK_ASSERT(start >= 0);
	DUK_ASSERT(end >= 0);
	DUK_ASSERT(end >= start);
	start_blk = (duk_uint_t) (start >> DUK_CANON_BITMAP_BLKSHIFT);
	end_blk = (duk_uint_t) (end >> DUK_CANON_BITMAP_BLKSHIFT);

	for (blk = start_blk; blk <= end_blk; blk++) {
		offset = blk >> 3;
		mask = 1U << (blk & 0x07);
		if (offset >= sizeof(duk_unicode_re_canon_bitmap)) {
			/* Reached non-BMP range which is assumed continuous. */
			return end;
		}
		DUK_ASSERT(offset < sizeof(duk_unicode_re_canon_bitmap));
		if ((duk_unicode_re_canon_bitmap[offset] & mask) == 0) {
			/* Block is discontinuous, continuity is guaranteed
			 * only up to end of previous block (+1 for exclusive
			 * return value => start of current block).  Start
			 * block requires special handling.
			 */
			if (blk > start_blk) {
				return (duk_codepoint_t) (blk << DUK_CANON_BITMAP_BLKSHIFT);
			} else {
				return start;
			}
		}
	}
	DUK_ASSERT(blk == end_blk + 1);  /* Reached end block which is continuous. */
	return end;
}
#else  /* DUK_USE_REGEXP_CANON_BITMAP */
DUK_LOCAL duk_codepoint_t duk__re_canon_next_discontinuity(duk_codepoint_t start, duk_codepoint_t end) {
	DUK_ASSERT(start >= 0);
	DUK_ASSERT(end >= 0);
	DUK_ASSERT(end >= start);
	if (start >= 0x10000) {
		/* Even without the bitmap, treat non-BMP as continuous. */
		return end;
	}
	return start;
}
#endif  /* DUK_USE_REGEXP_CANON_BITMAP */

DUK_LOCAL void duk__regexp_generate_ranges(void *userdata, duk_codepoint_t r1, duk_codepoint_t r2, duk_bool_t direct) {
	duk_re_compiler_ctx *re_ctx = (duk_re_compiler_ctx *) userdata;
	duk_codepoint_t r_start;
	duk_codepoint_t r_end;
	duk_codepoint_t i;
	duk_codepoint_t t;
	duk_codepoint_t r_disc;

	DUK_DD(DUK_DDPRINT("duk__regexp_generate_ranges(): re_ctx=%p, range=[%ld,%ld] direct=%ld",
	                   (void *) re_ctx, (long) r1, (long) r2, (long) direct));

	DUK_ASSERT(r2 >= r1);  /* SyntaxError for out of order range. */

	if (direct || (re_ctx->re_flags & DUK_RE_FLAG_IGNORE_CASE) == 0) {
		DUK_DD(DUK_DDPRINT("direct or not case sensitive, emit range: [%ld,%ld]", (long) r1, (long) r2));
		duk__regexp_emit_range(re_ctx, r1, r2);
		return;
	}

	DUK_DD(DUK_DDPRINT("case sensitive, process range: [%ld,%ld]", (long) r1, (long) r2));

	r_start = duk_unicode_re_canonicalize_char(re_ctx->thr, r1);
	r_end = r_start;

	for (i = r1 + 1; i <= r2;) {
		/* Input codepoint space processed up to i-1, and
		 * current range in r_{start,end} is up-to-date
		 * (inclusive) and may either break or continue.
		 */
		r_disc = duk__re_canon_next_discontinuity(i, r2);
		DUK_ASSERT(r_disc >= i);
		DUK_ASSERT(r_disc <= r2);

		r_end += r_disc - i;  /* May be zero. */
		t = duk_unicode_re_canonicalize_char(re_ctx->thr, r_disc);
		if (t == r_end + 1) {
			/* Not actually a discontinuity, continue range
			 * to r_disc and recheck.
			 */
			r_end = t;
		} else {
			duk__regexp_emit_range(re_ctx, r_start, r_end);
			r_start = t;
			r_end = t;
		}
		i = r_disc + 1;  /* Guarantees progress. */
	}
	duk__regexp_emit_range(re_ctx, r_start, r_end);

#if 0  /* Exhaustive search, very slow. */
	r_start = duk_unicode_re_canonicalize_char(re_ctx->thr, r1);
	r_end = r_start;
	for (i = r1 + 1; i <= r2; i++) {
		t = duk_unicode_re_canonicalize_char(re_ctx->thr, i);
		if (t == r_end + 1) {
			r_end = t;
		} else {
			DUK_DD(DUK_DDPRINT("canonicalized, emit range: [%ld,%ld]", (long) r_start, (long) r_end));
			duk__append_u32(re_ctx, (duk_uint32_t) r_start);
			duk__append_u32(re_ctx, (duk_uint32_t) r_end);
			re_ctx->nranges++;
			r_start = t;
			r_end = t;
		}
	}
	DUK_DD(DUK_DDPRINT("canonicalized, emit range: [%ld,%ld]", (long) r_start, (long) r_end));
	duk__append_u32(re_ctx, (duk_uint32_t) r_start);
	duk__append_u32(re_ctx, (duk_uint32_t) r_end);
	re_ctx->nranges++;
#endif
}

/*
 *  Parse regexp Disjunction.  Most of regexp compilation happens here.
 *
 *  Handles Disjunction, Alternative, and Term productions directly without
 *  recursion.  The only constructs requiring recursion are positive/negative
 *  lookaheads, capturing parentheses, and non-capturing parentheses.
 *
 *  The function determines whether the entire disjunction is a 'simple atom'
 *  (see doc/regexp.rst discussion on 'simple quantifiers') and if so,
 *  returns the atom character length which is needed by the caller to keep
 *  track of its own atom character length.  A disjunction with more than one
 *  alternative is never considered a simple atom (although in some cases
 *  that might be the case).
 *
 *  Return value: simple atom character length or < 0 if not a simple atom.
 *  Appends the bytecode for the disjunction matcher to the end of the temp
 *  buffer.
 *
 *  Regexp top level structure is:
 *
 *    Disjunction = Term*
 *                | Term* | Disjunction
 *
 *    Term = Assertion
 *         | Atom
 *         | Atom Quantifier
 *
 *  An empty Term sequence is a valid disjunction alternative (e.g. /|||c||/).
 *
 *  Notes:
 *
 *    * Tracking of the 'simple-ness' of the current atom vs. the entire
 *      disjunction are separate matters.  For instance, the disjunction
 *      may be complex, but individual atoms may be simple.  Furthermore,
 *      simple quantifiers are used whenever possible, even if the
 *      disjunction as a whole is complex.
 *
 *    * The estimate of whether an atom is simple is conservative now,
 *      and it would be possible to expand it.  For instance, captures
 *      cause the disjunction to be marked complex, even though captures
 *      -can- be handled by simple quantifiers with some minor modifications.
 *
 *    * Disjunction 'tainting' as 'complex' is handled at the end of the
 *      main for loop collectively for atoms.  Assertions, quantifiers,
 *      and '|' tokens need to taint the result manually if necessary.
 *      Assertions cannot add to result char length, only atoms (and
 *      quantifiers) can; currently quantifiers will taint the result
 *      as complex though.
 */

DUK_LOCAL const duk_uint16_t * const duk__re_range_lookup1[3] = {
	duk_unicode_re_ranges_digit,
	duk_unicode_re_ranges_white,
	duk_unicode_re_ranges_wordchar
};
DUK_LOCAL const duk_uint8_t duk__re_range_lookup2[3] = {
	sizeof(duk_unicode_re_ranges_digit) / (2 * sizeof(duk_uint16_t)),
	sizeof(duk_unicode_re_ranges_white) / (2 * sizeof(duk_uint16_t)),
	sizeof(duk_unicode_re_ranges_wordchar) / (2 * sizeof(duk_uint16_t))
};

DUK_LOCAL void duk__append_range_atom_matcher(duk_re_compiler_ctx *re_ctx, duk_small_uint_t re_op, const duk_uint16_t *ranges, duk_small_uint_t count) {
#if 0
	DUK_ASSERT(re_op <= 0x7fUL);
	DUK_ASSERT(count <= 0x7fUL);
	duk__append_2bytes(re_ctx, (duk_uint8_t) re_op, (duk_uint8_t) count);
#endif
	duk__append_reop(re_ctx, re_op);
	duk__append_7bit(re_ctx, count);
	duk__append_u16_list(re_ctx, ranges, count * 2);
}

DUK_LOCAL void duk__parse_disjunction(duk_re_compiler_ctx *re_ctx, duk_bool_t expect_eof, duk__re_disjunction_info *out_atom_info) {
	duk_int32_t atom_start_offset = -1;                   /* negative -> no atom matched on previous round */
	duk_int32_t atom_char_length = 0;                     /* negative -> complex atom */
	duk_uint32_t atom_start_captures = re_ctx->captures;  /* value of re_ctx->captures at start of atom */
	duk_int32_t unpatched_disjunction_split = -1;
	duk_int32_t unpatched_disjunction_jump = -1;
	duk_uint32_t entry_offset = (duk_uint32_t) DUK__RE_BUFLEN(re_ctx);
	duk_int32_t res_charlen = 0;  /* -1 if disjunction is complex, char length if simple */
	duk__re_disjunction_info tmp_disj;

	DUK_ASSERT(out_atom_info != NULL);

	duk_native_stack_check(re_ctx->thr);
	if (re_ctx->recursion_depth >= re_ctx->recursion_limit) {
		DUK_ERROR_RANGE(re_ctx->thr, DUK_STR_REGEXP_COMPILER_RECURSION_LIMIT);
		DUK_WO_NORETURN(return;);
	}
	re_ctx->recursion_depth++;

#if 0
	out_atom_info->start_captures = re_ctx->captures;
#endif

	for (;;) {
		/* atom_char_length, atom_start_offset, atom_start_offset reflect the
		 * atom matched on the previous loop.  If a quantifier is encountered
		 * on this loop, these are needed to handle the quantifier correctly.
		 * new_atom_char_length etc are for the atom parsed on this round;
		 * they're written to atom_char_length etc at the end of the round.
		 */
		duk_int32_t new_atom_char_length;   /* char length of the atom parsed in this loop */
		duk_int32_t new_atom_start_offset;  /* bytecode start offset of the atom parsed in this loop
		                                     * (allows quantifiers to copy the atom bytecode)
		                                     */
		duk_uint32_t new_atom_start_captures;  /* re_ctx->captures at the start of the atom parsed in this loop */

		duk_lexer_parse_re_token(&re_ctx->lex, &re_ctx->curr_token);

		DUK_DD(DUK_DDPRINT("re token: %ld (num=%ld, char=%c)",
		                   (long) re_ctx->curr_token.t,
		                   (long) re_ctx->curr_token.num,
		                   (re_ctx->curr_token.num >= 0x20 && re_ctx->curr_token.num <= 0x7e) ?
		                   (int) re_ctx->curr_token.num : (int) '?'));

		/* set by atom case clauses */
		new_atom_start_offset = -1;
		new_atom_char_length = -1;
		new_atom_start_captures = re_ctx->captures;

		switch (re_ctx->curr_token.t) {
		case DUK_RETOK_DISJUNCTION: {
			/*
			 *  The handling here is a bit tricky.  If a previous '|' has been processed,
			 *  we have a pending split1 and a pending jump (for a previous match).  These
			 *  need to be back-patched carefully.  See docs for a detailed example.
			 */

			/* patch pending jump and split */
			if (unpatched_disjunction_jump >= 0) {
				duk_uint32_t offset;

				DUK_ASSERT(unpatched_disjunction_split >= 0);
				offset = (duk_uint32_t) unpatched_disjunction_jump;
				offset += duk__insert_jump_offset(re_ctx,
				                                  offset,
				                                  (duk_int32_t) (DUK__RE_BUFLEN(re_ctx) - offset));
				/* offset is now target of the pending split (right after jump) */
				duk__insert_jump_offset(re_ctx,
				                        (duk_uint32_t) unpatched_disjunction_split,
				                        (duk_int32_t) offset - unpatched_disjunction_split);
			}

			/* add a new pending split to the beginning of the entire disjunction */
			(void) duk__insert_u32(re_ctx,
			                       entry_offset,
			                       DUK_REOP_SPLIT1);   /* prefer direct execution */
			unpatched_disjunction_split = (duk_int32_t) (entry_offset + 1);   /* +1 for opcode */

			/* add a new pending match jump for latest finished alternative */
			duk__append_reop(re_ctx, DUK_REOP_JUMP);
			unpatched_disjunction_jump = (duk_int32_t) DUK__RE_BUFLEN(re_ctx);

			/* 'taint' result as complex */
			res_charlen = -1;
			break;
		}
		case DUK_RETOK_QUANTIFIER: {
			if (atom_start_offset < 0) {
				DUK_ERROR_SYNTAX(re_ctx->thr, DUK_STR_INVALID_QUANTIFIER_NO_ATOM);
				DUK_WO_NORETURN(return;);
			}
			if (re_ctx->curr_token.qmin > re_ctx->curr_token.qmax) {
				DUK_ERROR_SYNTAX(re_ctx->thr, DUK_STR_INVALID_QUANTIFIER_VALUES);
				DUK_WO_NORETURN(return;);
			}
			if (atom_char_length >= 0) {
				/*
				 *  Simple atom
				 *
				 *  If atom_char_length is zero, we'll have unbounded execution time for e.g.
				 *  /()*x/.exec('x').  We can't just skip the match because it might have some
				 *  side effects (for instance, if we allowed captures in simple atoms, the
				 *  capture needs to happen).  The simple solution below is to force the
				 *  quantifier to match at most once, since the additional matches have no effect.
				 *
				 *  With a simple atom there can be no capture groups, so no captures need
				 *  to be reset.
				 */
				duk_int32_t atom_code_length;
				duk_uint32_t offset;
				duk_uint32_t qmin, qmax;

				qmin = re_ctx->curr_token.qmin;
				qmax = re_ctx->curr_token.qmax;
				if (atom_char_length == 0) {
					/* qmin and qmax will be 0 or 1 */
					if (qmin > 1) {
						qmin = 1;
					}
					if (qmax > 1) {
						qmax = 1;
					}
				}

				duk__append_reop(re_ctx, DUK_REOP_MATCH);   /* complete 'sub atom' */
				atom_code_length = (duk_int32_t) (DUK__RE_BUFLEN(re_ctx) - (duk_size_t) atom_start_offset);

				offset = (duk_uint32_t) atom_start_offset;
				if (re_ctx->curr_token.greedy) {
					offset += duk__insert_u32(re_ctx, offset, DUK_REOP_SQGREEDY);
					offset += duk__insert_u32(re_ctx, offset, qmin);
					offset += duk__insert_u32(re_ctx, offset, qmax);
					offset += duk__insert_u32(re_ctx, offset, (duk_uint32_t) atom_char_length);
					offset += duk__insert_jump_offset(re_ctx, offset, atom_code_length);
				} else {
					offset += duk__insert_u32(re_ctx, offset, DUK_REOP_SQMINIMAL);
					offset += duk__insert_u32(re_ctx, offset, qmin);
					offset += duk__insert_u32(re_ctx, offset, qmax);
					offset += duk__insert_jump_offset(re_ctx, offset, atom_code_length);
				}
				DUK_UNREF(offset);  /* silence scan-build warning */
			} else {
				/*
				 *  Complex atom
				 *
				 *  The original code is used as a template, and removed at the end
				 *  (this differs from the handling of simple quantifiers).
				 *
				 *  NOTE: there is no current solution for empty atoms in complex
				 *  quantifiers.  This would need some sort of a 'progress' instruction.
				 *
				 *  XXX: impose limit on maximum result size, i.e. atom_code_len * atom_copies?
				 */
				duk_int32_t atom_code_length;
				duk_uint32_t atom_copies;
				duk_uint32_t tmp_qmin, tmp_qmax;

				/* pre-check how many atom copies we're willing to make (atom_copies not needed below) */
				atom_copies = (re_ctx->curr_token.qmax == DUK_RE_QUANTIFIER_INFINITE) ?
				              re_ctx->curr_token.qmin : re_ctx->curr_token.qmax;
				if (atom_copies > DUK_RE_MAX_ATOM_COPIES) {
					DUK_ERROR_RANGE(re_ctx->thr, DUK_STR_QUANTIFIER_TOO_MANY_COPIES);
					DUK_WO_NORETURN(return;);
				}

				/* wipe the capture range made by the atom (if any) */
				DUK_ASSERT(atom_start_captures <= re_ctx->captures);
				if (atom_start_captures != re_ctx->captures) {
					DUK_ASSERT(atom_start_captures < re_ctx->captures);
					DUK_DDD(DUK_DDDPRINT("must wipe ]atom_start_captures,re_ctx->captures]: ]%ld,%ld]",
					                     (long) atom_start_captures, (long) re_ctx->captures));

					/* insert (DUK_REOP_WIPERANGE, start, count) in reverse order so the order ends up right */
					duk__insert_u32(re_ctx, (duk_uint32_t) atom_start_offset, (re_ctx->captures - atom_start_captures) * 2U);
					duk__insert_u32(re_ctx, (duk_uint32_t) atom_start_offset, (atom_start_captures + 1) * 2);
					duk__insert_u32(re_ctx, (duk_uint32_t) atom_start_offset, DUK_REOP_WIPERANGE);
				} else {
					DUK_DDD(DUK_DDDPRINT("no need to wipe captures: atom_start_captures == re_ctx->captures == %ld",
					                     (long) atom_start_captures));
				}

				atom_code_length = (duk_int32_t) DUK__RE_BUFLEN(re_ctx) - atom_start_offset;

				/* insert the required matches (qmin) by copying the atom */
				tmp_qmin = re_ctx->curr_token.qmin;
				tmp_qmax = re_ctx->curr_token.qmax;
				while (tmp_qmin > 0) {
					duk__append_slice(re_ctx, (duk_uint32_t) atom_start_offset, (duk_uint32_t) atom_code_length);
					tmp_qmin--;
					if (tmp_qmax != DUK_RE_QUANTIFIER_INFINITE) {
						tmp_qmax--;
					}
				}
				DUK_ASSERT(tmp_qmin == 0);

				/* insert code for matching the remainder - infinite or finite */
				if (tmp_qmax == DUK_RE_QUANTIFIER_INFINITE) {
					/* reuse last emitted atom for remaining 'infinite' quantifier */

					if (re_ctx->curr_token.qmin == 0) {
						/* Special case: original qmin was zero so there is nothing
						 * to repeat.  Emit an atom copy but jump over it here.
						 */
						duk__append_reop(re_ctx, DUK_REOP_JUMP);
						duk__append_jump_offset(re_ctx, atom_code_length);
						duk__append_slice(re_ctx, (duk_uint32_t) atom_start_offset, (duk_uint32_t) atom_code_length);
					}
					if (re_ctx->curr_token.greedy) {
						duk__append_reop(re_ctx, DUK_REOP_SPLIT2);   /* prefer jump */
					} else {
						duk__append_reop(re_ctx, DUK_REOP_SPLIT1);   /* prefer direct */
					}
					duk__append_jump_offset(re_ctx, -atom_code_length - 1);  /* -1 for opcode */
				} else {
					/*
					 *  The remaining matches are emitted as sequence of SPLITs and atom
					 *  copies; the SPLITs skip the remaining copies and match the sequel.
					 *  This sequence needs to be emitted starting from the last copy
					 *  because the SPLITs are variable length due to the variable length
					 *  skip offset.  This causes a lot of memory copying now.
					 *
					 *  Example structure (greedy, match maximum # atoms):
					 *
					 *      SPLIT1 LSEQ
					 *      (atom)
					 *      SPLIT1 LSEQ    ; <- the byte length of this instruction is needed
					 *      (atom)         ; to encode the above SPLIT1 correctly
					 *      ...
					 *   LSEQ:
					 */
					duk_uint32_t offset = (duk_uint32_t) DUK__RE_BUFLEN(re_ctx);
					while (tmp_qmax > 0) {
						duk__insert_slice(re_ctx, offset, (duk_uint32_t) atom_start_offset, (duk_uint32_t) atom_code_length);
						if (re_ctx->curr_token.greedy) {
							duk__insert_u32(re_ctx, offset, DUK_REOP_SPLIT1);   /* prefer direct */
						} else {
							duk__insert_u32(re_ctx, offset, DUK_REOP_SPLIT2);   /* prefer jump */
						}
						duk__insert_jump_offset(re_ctx,
						                        offset + 1,   /* +1 for opcode */
						                        (duk_int32_t) (DUK__RE_BUFLEN(re_ctx) - (offset + 1)));
						tmp_qmax--;
					}
				}

				/* remove the original 'template' atom */
				duk__remove_slice(re_ctx, (duk_uint32_t) atom_start_offset, (duk_uint32_t) atom_code_length);
			}

			/* 'taint' result as complex */
			res_charlen = -1;
			break;
		}
		case DUK_RETOK_ASSERT_START: {
			duk__append_reop(re_ctx, DUK_REOP_ASSERT_START);
			break;
		}
		case DUK_RETOK_ASSERT_END: {
			duk__append_reop(re_ctx, DUK_REOP_ASSERT_END);
			break;
		}
		case DUK_RETOK_ASSERT_WORD_BOUNDARY: {
			duk__append_reop(re_ctx, DUK_REOP_ASSERT_WORD_BOUNDARY);
			break;
		}
		case DUK_RETOK_ASSERT_NOT_WORD_BOUNDARY: {
			duk__append_reop(re_ctx, DUK_REOP_ASSERT_NOT_WORD_BOUNDARY);
			break;
		}
		case DUK_RETOK_ASSERT_START_POS_LOOKAHEAD:
		case DUK_RETOK_ASSERT_START_NEG_LOOKAHEAD: {
			duk_uint32_t offset;
			duk_uint32_t opcode = (re_ctx->curr_token.t == DUK_RETOK_ASSERT_START_POS_LOOKAHEAD) ?
			                      DUK_REOP_LOOKPOS : DUK_REOP_LOOKNEG;

			offset = (duk_uint32_t) DUK__RE_BUFLEN(re_ctx);
			duk__parse_disjunction(re_ctx, 0, &tmp_disj);
			duk__append_reop(re_ctx, DUK_REOP_MATCH);

			(void) duk__insert_u32(re_ctx, offset, opcode);
			(void) duk__insert_jump_offset(re_ctx,
			                               offset + 1,   /* +1 for opcode */
			                               (duk_int32_t) (DUK__RE_BUFLEN(re_ctx) - (offset + 1)));

			/* 'taint' result as complex -- this is conservative,
			 * as lookaheads do not backtrack.
			 */
			res_charlen = -1;
			break;
		}
		case DUK_RETOK_ATOM_PERIOD: {
			new_atom_char_length = 1;
			new_atom_start_offset = (duk_int32_t) DUK__RE_BUFLEN(re_ctx);
			duk__append_reop(re_ctx, DUK_REOP_PERIOD);
			break;
		}
		case DUK_RETOK_ATOM_CHAR: {
			/* Note: successive characters could be joined into string matches
			 * but this is not trivial (consider e.g. '/xyz+/); see docs for
			 * more discussion.
			 *
			 * No support for \u{H+} yet.  While only BMP Unicode escapes are
			 * supported for RegExps at present, 'ch' may still be a non-BMP
			 * codepoint if it is decoded straight from source text UTF-8.
			 * There's no non-BMP support yet so this is handled simply by
			 * matching the non-BMP character (which is custom behavior).
			 */
			duk_uint32_t ch;

			new_atom_char_length = 1;
			new_atom_start_offset = (duk_int32_t) DUK__RE_BUFLEN(re_ctx);
			duk__append_reop(re_ctx, DUK_REOP_CHAR);
			ch = re_ctx->curr_token.num;
			if (re_ctx->re_flags & DUK_RE_FLAG_IGNORE_CASE) {
				ch = (duk_uint32_t) duk_unicode_re_canonicalize_char(re_ctx->thr, (duk_codepoint_t) ch);
			}
			duk__append_u32(re_ctx, ch);
			break;
		}
		case DUK_RETOK_ATOM_DIGIT:
		case DUK_RETOK_ATOM_NOT_DIGIT:
		case DUK_RETOK_ATOM_WHITE:
		case DUK_RETOK_ATOM_NOT_WHITE:
		case DUK_RETOK_ATOM_WORD_CHAR:
		case DUK_RETOK_ATOM_NOT_WORD_CHAR: {
			duk_small_uint_t re_op;
			duk_small_uint_t idx;

			new_atom_char_length = 1;
			new_atom_start_offset = (duk_int32_t) DUK__RE_BUFLEN(re_ctx);

			DUK_ASSERT((DUK_RETOK_ATOM_DIGIT & 0x01) != 0);
			DUK_ASSERT((DUK_RETOK_ATOM_WHITE & 0x01) != 0);
			DUK_ASSERT((DUK_RETOK_ATOM_WORD_CHAR & 0x01) != 0);
			DUK_ASSERT((DUK_RETOK_ATOM_NOT_DIGIT & 0x01) == 0);
			DUK_ASSERT((DUK_RETOK_ATOM_NOT_WHITE & 0x01) == 0);
			DUK_ASSERT((DUK_RETOK_ATOM_NOT_WORD_CHAR & 0x01) == 0);
			re_op = (re_ctx->curr_token.t & 0x01) ? DUK_REOP_RANGES : DUK_REOP_INVRANGES;

			DUK_ASSERT(DUK_RETOK_ATOM_WHITE == DUK_RETOK_ATOM_DIGIT + 2);
			DUK_ASSERT(DUK_RETOK_ATOM_WORD_CHAR == DUK_RETOK_ATOM_DIGIT + 4);
			idx = (duk_small_uint_t) ((re_ctx->curr_token.t - DUK_RETOK_ATOM_DIGIT) >> 1U);
			DUK_ASSERT(idx <= 2U);  /* Assume continuous token numbers; also checks negative underflow. */

			duk__append_range_atom_matcher(re_ctx, re_op, duk__re_range_lookup1[idx], duk__re_range_lookup2[idx]);
			break;
		}
		case DUK_RETOK_ATOM_BACKREFERENCE: {
			duk_uint32_t backref = (duk_uint32_t) re_ctx->curr_token.num;
			if (backref > re_ctx->highest_backref) {
				re_ctx->highest_backref = backref;
			}
			new_atom_char_length = -1;   /* mark as complex */
			new_atom_start_offset = (duk_int32_t) DUK__RE_BUFLEN(re_ctx);
			duk__append_reop(re_ctx, DUK_REOP_BACKREFERENCE);
			duk__append_u32(re_ctx, backref);
			break;
		}
		case DUK_RETOK_ATOM_START_CAPTURE_GROUP: {
			duk_uint32_t cap;

			new_atom_char_length = -1;   /* mark as complex (capture handling) */
			new_atom_start_offset = (duk_int32_t) DUK__RE_BUFLEN(re_ctx);
			cap = ++re_ctx->captures;
			duk__append_reop(re_ctx, DUK_REOP_SAVE);
			duk__append_u32(re_ctx, cap * 2);
			duk__parse_disjunction(re_ctx, 0, &tmp_disj);  /* retval (sub-atom char length) unused, tainted as complex above */
			duk__append_reop(re_ctx, DUK_REOP_SAVE);
			duk__append_u32(re_ctx, cap * 2 + 1);
			break;
		}
		case DUK_RETOK_ATOM_START_NONCAPTURE_GROUP: {
			new_atom_start_offset = (duk_int32_t) DUK__RE_BUFLEN(re_ctx);
			duk__parse_disjunction(re_ctx, 0, &tmp_disj);
			new_atom_char_length = tmp_disj.charlen;
			break;
		}
		case DUK_RETOK_ATOM_START_CHARCLASS:
		case DUK_RETOK_ATOM_START_CHARCLASS_INVERTED: {
			/*
			 *  Range parsing is done with a special lexer function which calls
			 *  us for every range parsed.  This is different from how rest of
			 *  the parsing works, but avoids a heavy, arbitrary size intermediate
			 *  value type to hold the ranges.
			 *
			 *  Another complication is the handling of character ranges when
			 *  case insensitive matching is used (see docs for discussion).
			 *  The range handler callback given to the lexer takes care of this
			 *  as well.
			 *
			 *  Note that duplicate ranges are not eliminated when parsing character
			 *  classes, so that canonicalization of
			 *
			 *    [0-9a-fA-Fx-{]
			 *
			 *  creates the result (note the duplicate ranges):
			 *
			 *    [0-9A-FA-FX-Z{-{]
			 *
			 *  where [x-{] is split as a result of canonicalization.  The duplicate
			 *  ranges are not a semantics issue: they work correctly.
			 */

			duk_uint32_t offset;

			DUK_DD(DUK_DDPRINT("character class"));

			/* insert ranges instruction, range count patched in later */
			new_atom_char_length = 1;
			new_atom_start_offset = (duk_int32_t) DUK__RE_BUFLEN(re_ctx);
			duk__append_reop(re_ctx,
			                 (re_ctx->curr_token.t == DUK_RETOK_ATOM_START_CHARCLASS) ?
			                 DUK_REOP_RANGES : DUK_REOP_INVRANGES);
			offset = (duk_uint32_t) DUK__RE_BUFLEN(re_ctx);    /* patch in range count later */

			/* parse ranges until character class ends */
			re_ctx->nranges = 0;    /* note: ctx-wide temporary */
			duk_lexer_parse_re_ranges(&re_ctx->lex, duk__regexp_generate_ranges, (void *) re_ctx);

			/* insert range count */
			duk__insert_u32(re_ctx, offset, re_ctx->nranges);
			break;
		}
		case DUK_RETOK_ATOM_END_GROUP: {
			if (expect_eof) {
				DUK_ERROR_SYNTAX(re_ctx->thr, DUK_STR_UNEXPECTED_CLOSING_PAREN);
				DUK_WO_NORETURN(return;);
			}
			goto done;
		}
		case DUK_RETOK_EOF: {
			if (!expect_eof) {
				DUK_ERROR_SYNTAX(re_ctx->thr, DUK_STR_UNEXPECTED_END_OF_PATTERN);
				DUK_WO_NORETURN(return;);
			}
			goto done;
		}
		default: {
			DUK_ERROR_SYNTAX(re_ctx->thr, DUK_STR_UNEXPECTED_REGEXP_TOKEN);
			DUK_WO_NORETURN(return;);
		}
		}

		/* a complex (new) atom taints the result */
		if (new_atom_start_offset >= 0) {
			if (new_atom_char_length < 0) {
				res_charlen = -1;
			} else if (res_charlen >= 0) {
				/* only advance if not tainted */
				res_charlen += new_atom_char_length;
			}
		}

		/* record previous atom info in case next token is a quantifier */
		atom_start_offset = new_atom_start_offset;
		atom_char_length = new_atom_char_length;
		atom_start_captures = new_atom_start_captures;
	}

 done:

	/* finish up pending jump and split for last alternative */
	if (unpatched_disjunction_jump >= 0) {
		duk_uint32_t offset;

		DUK_ASSERT(unpatched_disjunction_split >= 0);
		offset = (duk_uint32_t) unpatched_disjunction_jump;
		offset += duk__insert_jump_offset(re_ctx,
		                                  offset,
		                                  (duk_int32_t) (DUK__RE_BUFLEN(re_ctx) - offset));
		/* offset is now target of the pending split (right after jump) */
		duk__insert_jump_offset(re_ctx,
		                        (duk_uint32_t) unpatched_disjunction_split,
		                        (duk_int32_t) offset - unpatched_disjunction_split);
	}

#if 0
	out_atom_info->end_captures = re_ctx->captures;
#endif
	out_atom_info->charlen = res_charlen;
	DUK_DDD(DUK_DDDPRINT("parse disjunction finished: charlen=%ld",
	                     (long) out_atom_info->charlen));

	re_ctx->recursion_depth--;
}

/*
 *  Flags parsing (see E5 Section 15.10.4.1).
 */

DUK_LOCAL duk_uint32_t duk__parse_regexp_flags(duk_hthread *thr, duk_hstring *h) {
	const duk_uint8_t *p;
	const duk_uint8_t *p_end;
	duk_uint32_t flags = 0;

	p = DUK_HSTRING_GET_DATA(h);
	p_end = p + DUK_HSTRING_GET_BYTELEN(h);

	/* Note: can be safely scanned as bytes (undecoded) */

	while (p < p_end) {
		duk_uint8_t c = *p++;
		switch (c) {
		case (duk_uint8_t) 'g': {
			if (flags & DUK_RE_FLAG_GLOBAL) {
				goto flags_error;
			}
			flags |= DUK_RE_FLAG_GLOBAL;
			break;
		}
		case (duk_uint8_t) 'i': {
			if (flags & DUK_RE_FLAG_IGNORE_CASE) {
				goto flags_error;
			}
			flags |= DUK_RE_FLAG_IGNORE_CASE;
			break;
		}
		case (duk_uint8_t) 'm': {
			if (flags & DUK_RE_FLAG_MULTILINE) {
				goto flags_error;
			}
			flags |= DUK_RE_FLAG_MULTILINE;
			break;
		}
		default: {
			goto flags_error;
		}
		}
	}

	return flags;

 flags_error:
	DUK_ERROR_SYNTAX(thr, DUK_STR_INVALID_REGEXP_FLAGS);
	DUK_WO_NORETURN(return 0U;);
}

/*
 *  Create escaped RegExp source (E5 Section 15.10.3).
 *
 *  The current approach is to special case the empty RegExp
 *  ('' -> '(?:)') and otherwise replace unescaped '/' characters
 *  with '\/' regardless of where they occur in the regexp.
 *
 *  Note that normalization does not seem to be necessary for
 *  RegExp literals (e.g. '/foo/') because to be acceptable as
 *  a RegExp literal, the text between forward slashes must
 *  already match the escaping requirements (e.g. must not contain
 *  unescaped forward slashes or be empty).  Escaping IS needed
 *  for expressions like 'new Regexp("...", "")' however.
 *  Currently, we re-escape in either case.
 *
 *  Also note that we process the source here in UTF-8 encoded
 *  form.  This is correct, because any non-ASCII characters are
 *  passed through without change.
 */

DUK_LOCAL void duk__create_escaped_source(duk_hthread *thr, int idx_pattern) {
	duk_hstring *h;
	const duk_uint8_t *p;
	duk_bufwriter_ctx bw_alloc;
	duk_bufwriter_ctx *bw;
	duk_uint8_t *q;
	duk_size_t i, n;
	duk_uint_fast8_t c_prev, c;

	h = duk_known_hstring(thr, idx_pattern);
	p = (const duk_uint8_t *) DUK_HSTRING_GET_DATA(h);
	n = (duk_size_t) DUK_HSTRING_GET_BYTELEN(h);

	if (n == 0) {
		duk_push_literal(thr, "(?:)");
		return;
	}

	bw = &bw_alloc;
	DUK_BW_INIT_PUSHBUF(thr, bw, n);
	q = DUK_BW_GET_PTR(thr, bw);

	c_prev = (duk_uint_fast8_t) 0;

	for (i = 0; i < n; i++) {
		c = p[i];

		q = DUK_BW_ENSURE_RAW(thr, bw, 2, q);

		if (c == (duk_uint_fast8_t) '/' && c_prev != (duk_uint_fast8_t) '\\') {
			/* Unescaped '/' ANYWHERE in the regexp (in disjunction,
			 * inside a character class, ...) => same escape works.
			 */
			*q++ = DUK_ASC_BACKSLASH;
		}
		*q++ = (duk_uint8_t) c;

		c_prev = c;
	}

	DUK_BW_SETPTR_AND_COMPACT(thr, bw, q);
	(void) duk_buffer_to_string(thr, -1);  /* Safe if input is safe. */

	/* [ ... escaped_source ] */
}

/*
 *  Exposed regexp compilation primitive.
 *
 *  Sets up a regexp compilation context, and calls duk__parse_disjunction() to do the
 *  actual parsing.  Handles generation of the compiled regexp header and the
 *  "boilerplate" capture of the matching substring (save 0 and 1).  Also does some
 *  global level regexp checks after recursive compilation has finished.
 *
 *  An escaped version of the regexp source, suitable for use as a RegExp instance
 *  'source' property (see E5 Section 15.10.3), is also left on the stack.
 *
 *  Input stack:  [ pattern flags ]
 *  Output stack: [ bytecode escaped_source ]  (both as strings)
 */

DUK_INTERNAL void duk_regexp_compile(duk_hthread *thr) {
	duk_re_compiler_ctx re_ctx;
	duk_lexer_point lex_point;
	duk_hstring *h_pattern;
	duk_hstring *h_flags;
	duk__re_disjunction_info ign_disj;

	DUK_ASSERT(thr != NULL);

	/*
	 *  Args validation
	 */

	/* TypeError if fails */
	h_pattern = duk_require_hstring_notsymbol(thr, -2);
	h_flags = duk_require_hstring_notsymbol(thr, -1);

	/*
	 *  Create normalized 'source' property (E5 Section 15.10.3).
	 */

	/* [ ... pattern flags ] */

	duk__create_escaped_source(thr, -2);

	/* [ ... pattern flags escaped_source ] */

	/*
	 *  Init compilation context
	 */

	/* [ ... pattern flags escaped_source buffer ] */

	duk_memzero(&re_ctx, sizeof(re_ctx));
	DUK_LEXER_INITCTX(&re_ctx.lex);  /* duplicate zeroing, expect for (possible) NULL inits */
	re_ctx.thr = thr;
	re_ctx.lex.thr = thr;
	re_ctx.lex.input = DUK_HSTRING_GET_DATA(h_pattern);
	re_ctx.lex.input_length = DUK_HSTRING_GET_BYTELEN(h_pattern);
	re_ctx.lex.token_limit = DUK_RE_COMPILE_TOKEN_LIMIT;
	re_ctx.recursion_limit = DUK_USE_REGEXP_COMPILER_RECLIMIT;
	re_ctx.re_flags = duk__parse_regexp_flags(thr, h_flags);

	DUK_BW_INIT_PUSHBUF(thr, &re_ctx.bw, DUK__RE_INITIAL_BUFSIZE);

	DUK_DD(DUK_DDPRINT("regexp compiler ctx initialized, flags=0x%08lx, recursion_limit=%ld",
	                   (unsigned long) re_ctx.re_flags, (long) re_ctx.recursion_limit));

	/*
	 *  Init lexer
	 */

	lex_point.offset = 0;  /* expensive init, just want to fill window */
	lex_point.line = 1;
	DUK_LEXER_SETPOINT(&re_ctx.lex, &lex_point);

	/*
	 *  Compilation
	 */

	DUK_DD(DUK_DDPRINT("starting regexp compilation"));

	duk__append_reop(&re_ctx, DUK_REOP_SAVE);
	duk__append_7bit(&re_ctx, 0);
	duk__parse_disjunction(&re_ctx, 1 /*expect_eof*/, &ign_disj);
	duk__append_reop(&re_ctx, DUK_REOP_SAVE);
	duk__append_7bit(&re_ctx, 1);
	duk__append_reop(&re_ctx, DUK_REOP_MATCH);

	/*
	 *  Check for invalid backreferences; note that it is NOT an error
	 *  to back-reference a capture group which has not yet been introduced
	 *  in the pattern (as in /\1(foo)/); in fact, the backreference will
	 *  always match!  It IS an error to back-reference a capture group
	 *  which will never be introduced in the pattern.  Thus, we can check
	 *  for such references only after parsing is complete.
	 */

	if (re_ctx.highest_backref > re_ctx.captures) {
		DUK_ERROR_SYNTAX(thr, DUK_STR_INVALID_BACKREFS);
		DUK_WO_NORETURN(return;);
	}

	/*
	 *  Emit compiled regexp header: flags, ncaptures
	 *  (insertion order inverted on purpose)
	 */

	duk__insert_u32(&re_ctx, 0, (re_ctx.captures + 1) * 2);
	duk__insert_u32(&re_ctx, 0, re_ctx.re_flags);

	/* [ ... pattern flags escaped_source buffer ] */

	DUK_BW_COMPACT(thr, &re_ctx.bw);
	(void) duk_buffer_to_string(thr, -1);  /* Safe because flags is at most 7 bit. */

	/* [ ... pattern flags escaped_source bytecode ] */

	/*
	 *  Finalize stack
	 */

	duk_remove(thr, -4);     /* -> [ ... flags escaped_source bytecode ] */
	duk_remove(thr, -3);     /* -> [ ... escaped_source bytecode ] */

	DUK_DD(DUK_DDPRINT("regexp compilation successful, bytecode: %!T, escaped source: %!T",
	                   (duk_tval *) duk_get_tval(thr, -1), (duk_tval *) duk_get_tval(thr, -2)));
}

/*
 *  Create a RegExp instance (E5 Section 15.10.7).
 *
 *  Note: the output stack left by duk_regexp_compile() is directly compatible
 *  with the input here.
 *
 *  Input stack:  [ escaped_source bytecode ]  (both as strings)
 *  Output stack: [ RegExp ]
 */

DUK_INTERNAL void duk_regexp_create_instance(duk_hthread *thr) {
	duk_hobject *h;

	/* [ ... escaped_source bytecode ] */

	duk_push_object(thr);
	h = duk_known_hobject(thr, -1);
	duk_insert(thr, -3);

	/* [ ... regexp_object escaped_source bytecode ] */

	DUK_HOBJECT_SET_CLASS_NUMBER(h, DUK_HOBJECT_CLASS_REGEXP);
	DUK_HOBJECT_SET_PROTOTYPE_UPDREF(thr, h, thr->builtins[DUK_BIDX_REGEXP_PROTOTYPE]);

	duk_xdef_prop_stridx_short(thr, -3, DUK_STRIDX_INT_BYTECODE, DUK_PROPDESC_FLAGS_NONE);

	/* [ ... regexp_object escaped_source ] */

	/* In ES2015 .source, and the .global, .multiline, etc flags are
	 * inherited getters.  Store the escaped source as an internal
	 * property for the getter.
	 */

	duk_xdef_prop_stridx_short(thr, -2, DUK_STRIDX_INT_SOURCE, DUK_PROPDESC_FLAGS_NONE);

	/* [ ... regexp_object ] */

	duk_push_int(thr, 0);
	duk_xdef_prop_stridx_short(thr, -2, DUK_STRIDX_LAST_INDEX, DUK_PROPDESC_FLAGS_W);

	/* [ ... regexp_object ] */
}

#else  /* DUK_USE_REGEXP_SUPPORT */

/* regexp support disabled */

#endif  /* DUK_USE_REGEXP_SUPPORT */

/* automatic undefs */
#undef DUK__RE_BUFLEN
#undef DUK__RE_INITIAL_BUFSIZE
/*
 *  Regexp executor.
 *
 *  Safety: the ECMAScript executor should prevent user from reading and
 *  replacing regexp bytecode.  Even so, the executor must validate all
 *  memory accesses etc.  When an invalid access is detected (e.g. a 'save'
 *  opcode to invalid, unallocated index) it should fail with an internal
 *  error but not cause a segmentation fault.
 *
 *  Notes:
 *
 *    - Backtrack counts are limited to unsigned 32 bits but should
 *      technically be duk_size_t for strings longer than 4G chars.
 *      This also requires a regexp bytecode change.
 */

/* #include duk_internal.h -> already included */

#if defined(DUK_USE_REGEXP_SUPPORT)

/*
 *  Helpers for UTF-8 handling
 *
 *  For bytecode readers the duk_uint32_t and duk_int32_t types are correct
 *  because they're used for more than just codepoints.
 */

DUK_LOCAL duk_uint32_t duk__bc_get_u32(duk_re_matcher_ctx *re_ctx, const duk_uint8_t **pc) {
	return (duk_uint32_t) duk_unicode_decode_xutf8_checked(re_ctx->thr, pc, re_ctx->bytecode, re_ctx->bytecode_end);
}

DUK_LOCAL duk_int32_t duk__bc_get_i32(duk_re_matcher_ctx *re_ctx, const duk_uint8_t **pc) {
	duk_uint32_t t;

	/* signed integer encoding needed to work with UTF-8 */
	t = (duk_uint32_t) duk_unicode_decode_xutf8_checked(re_ctx->thr, pc, re_ctx->bytecode, re_ctx->bytecode_end);
	if (t & 1) {
		return -((duk_int32_t) (t >> 1));
	} else {
		return (duk_int32_t) (t >> 1);
	}
}

DUK_LOCAL const duk_uint8_t *duk__utf8_backtrack(duk_hthread *thr, const duk_uint8_t **ptr, const duk_uint8_t *ptr_start, const duk_uint8_t *ptr_end, duk_uint_fast32_t count) {
	const duk_uint8_t *p;

	/* Note: allow backtracking from p == ptr_end */
	p = *ptr;
	if (p < ptr_start || p > ptr_end) {
		goto fail;
	}

	while (count > 0) {
		for (;;) {
			p--;
			if (p < ptr_start) {
				goto fail;
			}
			if ((*p & 0xc0) != 0x80) {
				/* utf-8 continuation bytes have the form 10xx xxxx */
				break;
			}
		}
		count--;
	}
	*ptr = p;
	return p;

 fail:
	DUK_ERROR_INTERNAL(thr);
	DUK_WO_NORETURN(return NULL;);
}

DUK_LOCAL const duk_uint8_t *duk__utf8_advance(duk_hthread *thr, const duk_uint8_t **ptr, const duk_uint8_t *ptr_start, const duk_uint8_t *ptr_end, duk_uint_fast32_t count) {
	const duk_uint8_t *p;

	p = *ptr;
	if (p < ptr_start || p >= ptr_end) {
		goto fail;
	}

	while (count > 0) {
		for (;;) {
			p++;

			/* Note: if encoding ends by hitting end of input, we don't check that
			 * the encoding is valid, we just assume it is.
			 */
			if (p >= ptr_end || ((*p & 0xc0) != 0x80)) {
				/* utf-8 continuation bytes have the form 10xx xxxx */
				break;
			}
		}
		count--;
	}

	*ptr = p;
	return p;

 fail:
	DUK_ERROR_INTERNAL(thr);
	DUK_WO_NORETURN(return NULL;);
}

/*
 *  Helpers for dealing with the input string
 */

/* Get a (possibly canonicalized) input character from current sp.  The input
 * itself is never modified, and captures always record non-canonicalized
 * characters even in case-insensitive matching.  Return <0 if out of input.
 */
DUK_LOCAL duk_codepoint_t duk__inp_get_cp(duk_re_matcher_ctx *re_ctx, const duk_uint8_t **sp) {
	duk_codepoint_t res;

	if (*sp >= re_ctx->input_end) {
		return -1;
	}
	res = (duk_codepoint_t) duk_unicode_decode_xutf8_checked(re_ctx->thr, sp, re_ctx->input, re_ctx->input_end);
	if (re_ctx->re_flags & DUK_RE_FLAG_IGNORE_CASE) {
		res = duk_unicode_re_canonicalize_char(re_ctx->thr, res);
	}
	return res;
}

DUK_LOCAL const duk_uint8_t *duk__inp_backtrack(duk_re_matcher_ctx *re_ctx, const duk_uint8_t **sp, duk_uint_fast32_t count) {
	return duk__utf8_backtrack(re_ctx->thr, sp, re_ctx->input, re_ctx->input_end, count);
}

/* Backtrack utf-8 input and return a (possibly canonicalized) input character. */
DUK_LOCAL duk_codepoint_t duk__inp_get_prev_cp(duk_re_matcher_ctx *re_ctx, const duk_uint8_t *sp) {
	/* note: caller 'sp' is intentionally not updated here */
	(void) duk__inp_backtrack(re_ctx, &sp, (duk_uint_fast32_t) 1);
	return duk__inp_get_cp(re_ctx, &sp);
}

/*
 *  Regexp recursive matching function.
 *
 *  Returns 'sp' on successful match (points to character after last matched one),
 *  NULL otherwise.
 *
 *  The C recursion depth limit check is only performed in this function, this
 *  suffices because the function is present in all true recursion required by
 *  regexp execution.
 */

DUK_LOCAL const duk_uint8_t *duk__match_regexp(duk_re_matcher_ctx *re_ctx, const duk_uint8_t *pc, const duk_uint8_t *sp) {
	duk_native_stack_check(re_ctx->thr);
	if (re_ctx->recursion_depth >= re_ctx->recursion_limit) {
		DUK_ERROR_RANGE(re_ctx->thr, DUK_STR_REGEXP_EXECUTOR_RECURSION_LIMIT);
		DUK_WO_NORETURN(return NULL;);
	}
	re_ctx->recursion_depth++;

	for (;;) {
		duk_small_int_t op;

		if (re_ctx->steps_count >= re_ctx->steps_limit) {
			DUK_ERROR_RANGE(re_ctx->thr, DUK_STR_REGEXP_EXECUTOR_STEP_LIMIT);
			DUK_WO_NORETURN(return NULL;);
		}
		re_ctx->steps_count++;

		/* Opcodes are at most 7 bits now so they encode to one byte.  If this
		 * were not the case or 'pc' is invalid here (due to a bug etc) we'll
		 * still fail safely through the switch default case.
		 */
		DUK_ASSERT(pc[0] <= 0x7fU);
#if 0
		op = (duk_small_int_t) duk__bc_get_u32(re_ctx, &pc);
#endif
		op = *pc++;

		DUK_DDD(DUK_DDDPRINT("match: rec=%ld, steps=%ld, pc (after op)=%ld, sp=%ld, op=%ld",
		                     (long) re_ctx->recursion_depth,
		                     (long) re_ctx->steps_count,
		                     (long) (pc - re_ctx->bytecode),
		                     (long) (sp - re_ctx->input),
		                     (long) op));

		switch (op) {
		case DUK_REOP_MATCH: {
			goto match;
		}
		case DUK_REOP_CHAR: {
			/*
			 *  Byte-based matching would be possible for case-sensitive
			 *  matching but not for case-insensitive matching.  So, we
			 *  match by decoding the input and bytecode character normally.
			 *
			 *  Bytecode characters are assumed to be already canonicalized.
			 *  Input characters are canonicalized automatically by
			 *  duk__inp_get_cp() if necessary.
			 *
			 *  There is no opcode for matching multiple characters.  The
			 *  regexp compiler has trouble joining strings efficiently
			 *  during compilation.  See doc/regexp.rst for more discussion.
			 */
			duk_codepoint_t c1, c2;

			c1 = (duk_codepoint_t) duk__bc_get_u32(re_ctx, &pc);
			DUK_ASSERT(!(re_ctx->re_flags & DUK_RE_FLAG_IGNORE_CASE) ||
			           c1 == duk_unicode_re_canonicalize_char(re_ctx->thr, c1));  /* canonicalized by compiler */
			c2 = duk__inp_get_cp(re_ctx, &sp);
			/* No need to check for c2 < 0 (end of input): because c1 >= 0, it
			 * will fail the match below automatically and cause goto fail.
			 */
#if 0
			if (c2 < 0) {
				goto fail;
			}
#endif
			DUK_ASSERT(c1 >= 0);

			DUK_DDD(DUK_DDDPRINT("char match, c1=%ld, c2=%ld", (long) c1, (long) c2));
			if (c1 != c2) {
				goto fail;
			}
			break;
		}
		case DUK_REOP_PERIOD: {
			duk_codepoint_t c;

			c = duk__inp_get_cp(re_ctx, &sp);
			if (c < 0 || duk_unicode_is_line_terminator(c)) {
				/* E5 Sections 15.10.2.8, 7.3 */
				goto fail;
			}
			break;
		}
		case DUK_REOP_RANGES:
		case DUK_REOP_INVRANGES: {
			duk_uint32_t n;
			duk_codepoint_t c;
			duk_small_int_t match;

			n = duk__bc_get_u32(re_ctx, &pc);
			c = duk__inp_get_cp(re_ctx, &sp);
			if (c < 0) {
				goto fail;
			}

			match = 0;
			while (n) {
				duk_codepoint_t r1, r2;
				r1 = (duk_codepoint_t) duk__bc_get_u32(re_ctx, &pc);
				r2 = (duk_codepoint_t) duk__bc_get_u32(re_ctx, &pc);
				DUK_DDD(DUK_DDDPRINT("matching ranges/invranges, n=%ld, r1=%ld, r2=%ld, c=%ld",
				                     (long) n, (long) r1, (long) r2, (long) c));
				if (c >= r1 && c <= r2) {
					/* Note: don't bail out early, we must read all the ranges from
					 * bytecode.  Another option is to skip them efficiently after
					 * breaking out of here.  Prefer smallest code.
					 */
					match = 1;
				}
				n--;
			}

			if (op == DUK_REOP_RANGES) {
				if (!match) {
					goto fail;
				}
			} else {
				DUK_ASSERT(op == DUK_REOP_INVRANGES);
				if (match) {
					goto fail;
				}
			}
			break;
		}
		case DUK_REOP_ASSERT_START: {
			duk_codepoint_t c;

			if (sp <= re_ctx->input) {
				break;
			}
			if (!(re_ctx->re_flags & DUK_RE_FLAG_MULTILINE)) {
				goto fail;
			}
			c = duk__inp_get_prev_cp(re_ctx, sp);
			if (duk_unicode_is_line_terminator(c)) {
				/* E5 Sections 15.10.2.8, 7.3 */
				break;
			}
			goto fail;
		}
		case DUK_REOP_ASSERT_END: {
			duk_codepoint_t c;
			const duk_uint8_t *tmp_sp;

			tmp_sp = sp;
			c = duk__inp_get_cp(re_ctx, &tmp_sp);
			if (c < 0) {
				break;
			}
			if (!(re_ctx->re_flags & DUK_RE_FLAG_MULTILINE)) {
				goto fail;
			}
			if (duk_unicode_is_line_terminator(c)) {
				/* E5 Sections 15.10.2.8, 7.3 */
				break;
			}
			goto fail;
		}
		case DUK_REOP_ASSERT_WORD_BOUNDARY:
		case DUK_REOP_ASSERT_NOT_WORD_BOUNDARY: {
			/*
			 *  E5 Section 15.10.2.6.  The previous and current character
			 *  should -not- be canonicalized as they are now.  However,
			 *  canonicalization does not affect the result of IsWordChar()
			 *  (which depends on Unicode characters never canonicalizing
			 *  into ASCII characters) so this does not matter.
			 */
			duk_small_int_t w1, w2;

			if (sp <= re_ctx->input) {
				w1 = 0;  /* not a wordchar */
			} else {
				duk_codepoint_t c;
				c = duk__inp_get_prev_cp(re_ctx, sp);
				w1 = duk_unicode_re_is_wordchar(c);
			}
			if (sp >= re_ctx->input_end) {
				w2 = 0;  /* not a wordchar */
			} else {
				const duk_uint8_t *tmp_sp = sp;  /* dummy so sp won't get updated */
				duk_codepoint_t c;
				c = duk__inp_get_cp(re_ctx, &tmp_sp);
				w2 = duk_unicode_re_is_wordchar(c);
			}

			if (op == DUK_REOP_ASSERT_WORD_BOUNDARY) {
				if (w1 == w2) {
					goto fail;
				}
			} else {
				DUK_ASSERT(op == DUK_REOP_ASSERT_NOT_WORD_BOUNDARY);
				if (w1 != w2) {
					goto fail;
				}
			}
			break;
		}
		case DUK_REOP_JUMP: {
			duk_int32_t skip;

			skip = duk__bc_get_i32(re_ctx, &pc);
			pc += skip;
			break;
		}
		case DUK_REOP_SPLIT1: {
			/* split1: prefer direct execution (no jump) */
			const duk_uint8_t *sub_sp;
			duk_int32_t skip;

			skip = duk__bc_get_i32(re_ctx, &pc);
			sub_sp = duk__match_regexp(re_ctx, pc, sp);
			if (sub_sp) {
				sp = sub_sp;
				goto match;
			}
			pc += skip;
			break;
		}
		case DUK_REOP_SPLIT2: {
			/* split2: prefer jump execution (not direct) */
			const duk_uint8_t *sub_sp;
			duk_int32_t skip;

			skip = duk__bc_get_i32(re_ctx, &pc);
			sub_sp = duk__match_regexp(re_ctx, pc + skip, sp);
			if (sub_sp) {
				sp = sub_sp;
				goto match;
			}
			break;
		}
		case DUK_REOP_SQMINIMAL: {
			duk_uint32_t q, qmin, qmax;
			duk_int32_t skip;
			const duk_uint8_t *sub_sp;

			qmin = duk__bc_get_u32(re_ctx, &pc);
			qmax = duk__bc_get_u32(re_ctx, &pc);
			skip = duk__bc_get_i32(re_ctx, &pc);
			DUK_DDD(DUK_DDDPRINT("minimal quantifier, qmin=%lu, qmax=%lu, skip=%ld",
			                     (unsigned long) qmin, (unsigned long) qmax, (long) skip));

			q = 0;
			while (q <= qmax) {
				if (q >= qmin) {
					sub_sp = duk__match_regexp(re_ctx, pc + skip, sp);
					if (sub_sp) {
						sp = sub_sp;
						goto match;
					}
				}
				sub_sp = duk__match_regexp(re_ctx, pc, sp);
				if (!sub_sp) {
					break;
				}
				sp = sub_sp;
				q++;
			}
			goto fail;
		}
		case DUK_REOP_SQGREEDY: {
			duk_uint32_t q, qmin, qmax, atomlen;
			duk_int32_t skip;
			const duk_uint8_t *sub_sp;

			qmin = duk__bc_get_u32(re_ctx, &pc);
			qmax = duk__bc_get_u32(re_ctx, &pc);
			atomlen = duk__bc_get_u32(re_ctx, &pc);
			skip = duk__bc_get_i32(re_ctx, &pc);
			DUK_DDD(DUK_DDDPRINT("greedy quantifier, qmin=%lu, qmax=%lu, atomlen=%lu, skip=%ld",
			                     (unsigned long) qmin, (unsigned long) qmax, (unsigned long) atomlen, (long) skip));

			q = 0;
			while (q < qmax) {
				sub_sp = duk__match_regexp(re_ctx, pc, sp);
				if (!sub_sp) {
					break;
				}
				sp = sub_sp;
				q++;
			}
			while (q >= qmin) {
				sub_sp = duk__match_regexp(re_ctx, pc + skip, sp);
				if (sub_sp) {
					sp = sub_sp;
					goto match;
				}
				if (q == qmin) {
					break;
				}

				/* Note: if atom were to contain e.g. captures, we would need to
				 * re-match the atom to get correct captures.  Simply quantifiers
				 * do not allow captures in their atom now, so this is not an issue.
				 */

				DUK_DDD(DUK_DDDPRINT("greedy quantifier, backtrack %ld characters (atomlen)",
				                     (long) atomlen));
				sp = duk__inp_backtrack(re_ctx, &sp, (duk_uint_fast32_t) atomlen);
				q--;
			}
			goto fail;
		}
		case DUK_REOP_SAVE: {
			duk_uint32_t idx;
			const duk_uint8_t *old;
			const duk_uint8_t *sub_sp;

			idx = duk__bc_get_u32(re_ctx, &pc);
			if (idx >= re_ctx->nsaved) {
				/* idx is unsigned, < 0 check is not necessary */
				DUK_D(DUK_DPRINT("internal error, regexp save index insane: idx=%ld", (long) idx));
				goto internal_error;
			}
			old = re_ctx->saved[idx];
			re_ctx->saved[idx] = sp;
			sub_sp = duk__match_regexp(re_ctx, pc, sp);
			if (sub_sp) {
				sp = sub_sp;
				goto match;
			}
			re_ctx->saved[idx] = old;
			goto fail;
		}
		case DUK_REOP_WIPERANGE: {
			/* Wipe capture range and save old values for backtracking.
			 *
			 * XXX: this typically happens with a relatively small idx_count.
			 * It might be useful to handle cases where the count is small
			 * (say <= 8) by saving the values in stack instead.  This would
			 * reduce memory churn and improve performance, at the cost of a
			 * slightly higher code footprint.
			 */
			duk_uint32_t idx_start, idx_count;
#if defined(DUK_USE_EXPLICIT_NULL_INIT)
			duk_uint32_t idx_end, idx;
#endif
			duk_uint8_t **range_save;
			const duk_uint8_t *sub_sp;

			idx_start = duk__bc_get_u32(re_ctx, &pc);
			idx_count = duk__bc_get_u32(re_ctx, &pc);
			DUK_DDD(DUK_DDDPRINT("wipe saved range: start=%ld, count=%ld -> [%ld,%ld] (captures [%ld,%ld])",
			                     (long) idx_start, (long) idx_count,
			                     (long) idx_start, (long) (idx_start + idx_count - 1),
			                     (long) (idx_start / 2), (long) ((idx_start + idx_count - 1) / 2)));
			if (idx_start + idx_count > re_ctx->nsaved || idx_count == 0) {
				/* idx is unsigned, < 0 check is not necessary */
				DUK_D(DUK_DPRINT("internal error, regexp wipe indices insane: idx_start=%ld, idx_count=%ld",
				                 (long) idx_start, (long) idx_count));
				goto internal_error;
			}
			DUK_ASSERT(idx_count > 0);

			duk_require_stack(re_ctx->thr, 1);
			range_save = (duk_uint8_t **) duk_push_fixed_buffer_nozero(re_ctx->thr,
			                                                           sizeof(duk_uint8_t *) * idx_count);
			DUK_ASSERT(range_save != NULL);
			duk_memcpy(range_save, re_ctx->saved + idx_start, sizeof(duk_uint8_t *) * idx_count);
#if defined(DUK_USE_EXPLICIT_NULL_INIT)
			idx_end = idx_start + idx_count;
			for (idx = idx_start; idx < idx_end; idx++) {
				re_ctx->saved[idx] = NULL;
			}
#else
			duk_memzero((void *) (re_ctx->saved + idx_start), sizeof(duk_uint8_t *) * idx_count);
#endif

			sub_sp = duk__match_regexp(re_ctx, pc, sp);
			if (sub_sp) {
				/* match: keep wiped/resaved values */
				DUK_DDD(DUK_DDDPRINT("match: keep wiped/resaved values [%ld,%ld] (captures [%ld,%ld])",
				                     (long) idx_start, (long) (idx_start + idx_count - 1),
			                             (long) (idx_start / 2), (long) ((idx_start + idx_count - 1) / 2)));
				duk_pop_unsafe(re_ctx->thr);
				sp = sub_sp;
				goto match;
			}

			/* fail: restore saves */
			DUK_DDD(DUK_DDDPRINT("fail: restore wiped/resaved values [%ld,%ld] (captures [%ld,%ld])",
			                     (long) idx_start, (long) (idx_start + idx_count - 1),
			                     (long) (idx_start / 2), (long) ((idx_start + idx_count - 1) / 2)));
			duk_memcpy((void *) (re_ctx->saved + idx_start),
			           (const void *) range_save,
			           sizeof(duk_uint8_t *) * idx_count);
			duk_pop_unsafe(re_ctx->thr);
			goto fail;
		}
		case DUK_REOP_LOOKPOS:
		case DUK_REOP_LOOKNEG: {
			/*
			 *  Needs a save of multiple saved[] entries depending on what range
			 *  may be overwritten.  Because the regexp parser does no such analysis,
			 *  we currently save the entire saved array here.  Lookaheads are thus
			 *  a bit expensive.  Note that the saved array is not needed for just
			 *  the lookahead sub-match, but for the matching of the entire sequel.
			 *
			 *  The temporary save buffer is pushed on to the valstack to handle
			 *  errors correctly.  Each lookahead causes a C recursion and pushes
			 *  more stuff on the value stack.  If the C recursion limit is less
			 *  than the value stack slack, there is no need to check the stack.
			 *  We do so regardless, just in case.
			 */

			duk_int32_t skip;
			duk_uint8_t **full_save;
			const duk_uint8_t *sub_sp;

			DUK_ASSERT(re_ctx->nsaved > 0);

			duk_require_stack(re_ctx->thr, 1);
			full_save = (duk_uint8_t **) duk_push_fixed_buffer_nozero(re_ctx->thr,
			                                                          sizeof(duk_uint8_t *) * re_ctx->nsaved);
			DUK_ASSERT(full_save != NULL);
			duk_memcpy(full_save, re_ctx->saved, sizeof(duk_uint8_t *) * re_ctx->nsaved);

			skip = duk__bc_get_i32(re_ctx, &pc);
			sub_sp = duk__match_regexp(re_ctx, pc, sp);
			if (op == DUK_REOP_LOOKPOS) {
				if (!sub_sp) {
					goto lookahead_fail;
				}
			} else {
				if (sub_sp) {
					goto lookahead_fail;
				}
			}
			sub_sp = duk__match_regexp(re_ctx, pc + skip, sp);
			if (sub_sp) {
				/* match: keep saves */
				duk_pop_unsafe(re_ctx->thr);
				sp = sub_sp;
				goto match;
			}

			/* fall through */

		 lookahead_fail:
			/* fail: restore saves */
			duk_memcpy((void *) re_ctx->saved,
			           (const void *) full_save,
			           sizeof(duk_uint8_t *) * re_ctx->nsaved);
			duk_pop_unsafe(re_ctx->thr);
			goto fail;
		}
		case DUK_REOP_BACKREFERENCE: {
			/*
			 *  Byte matching for back-references would be OK in case-
			 *  sensitive matching.  In case-insensitive matching we need
			 *  to canonicalize characters, so back-reference matching needs
			 *  to be done with codepoints instead.  So, we just decode
			 *  everything normally here, too.
			 *
			 *  Note: back-reference index which is 0 or higher than
			 *  NCapturingParens (= number of capturing parens in the
			 *  -entire- regexp) is a compile time error.  However, a
			 *  backreference referring to a valid capture which has
			 *  not matched anything always succeeds!  See E5 Section
			 *  15.10.2.9, step 5, sub-step 3.
			 */
			duk_uint32_t idx;
			const duk_uint8_t *p;

			idx = duk__bc_get_u32(re_ctx, &pc);
			idx = idx << 1;  /* backref n -> saved indices [n*2, n*2+1] */
			if (idx < 2 || idx + 1 >= re_ctx->nsaved) {
				/* regexp compiler should catch these */
				DUK_D(DUK_DPRINT("internal error, backreference index insane"));
				goto internal_error;
			}
			if (!re_ctx->saved[idx] || !re_ctx->saved[idx+1]) {
				/* capture is 'undefined', always matches! */
				DUK_DDD(DUK_DDDPRINT("backreference: saved[%ld,%ld] not complete, always match",
				                     (long) idx, (long) (idx + 1)));
				break;
			}
			DUK_DDD(DUK_DDDPRINT("backreference: match saved[%ld,%ld]", (long) idx, (long) (idx + 1)));

			p = re_ctx->saved[idx];
			while (p < re_ctx->saved[idx+1]) {
				duk_codepoint_t c1, c2;

				/* Note: not necessary to check p against re_ctx->input_end:
				 * the memory access is checked by duk__inp_get_cp(), while
				 * valid compiled regexps cannot write a saved[] entry
				 * which points to outside the string.
				 */
				c1 = duk__inp_get_cp(re_ctx, &p);
				DUK_ASSERT(c1 >= 0);
				c2 = duk__inp_get_cp(re_ctx, &sp);
				/* No need for an explicit c2 < 0 check: because c1 >= 0,
				 * the comparison will always fail if c2 < 0.
				 */
#if 0
				if (c2 < 0) {
					goto fail;
				}
#endif
				if (c1 != c2) {
					goto fail;
				}
			}
			break;
		}
		default: {
			DUK_D(DUK_DPRINT("internal error, regexp opcode error: %ld", (long) op));
			goto internal_error;
		}
		}
	}

 match:
	re_ctx->recursion_depth--;
	return sp;

 fail:
	re_ctx->recursion_depth--;
	return NULL;

 internal_error:
	DUK_ERROR_INTERNAL(re_ctx->thr);
	DUK_WO_NORETURN(return NULL;);
}

/*
 *  Exposed matcher function which provides the semantics of RegExp.prototype.exec().
 *
 *  RegExp.prototype.test() has the same semantics as exec() but does not return the
 *  result object (which contains the matching string and capture groups).  Currently
 *  there is no separate test() helper, so a temporary result object is created and
 *  discarded if test() is needed.  This is intentional, to save code space.
 *
 *  Input stack:  [ ... re_obj input ]
 *  Output stack: [ ... result ]
 */

DUK_LOCAL void duk__regexp_match_helper(duk_hthread *thr, duk_small_int_t force_global) {
	duk_re_matcher_ctx re_ctx;
	duk_hobject *h_regexp;
	duk_hstring *h_bytecode;
	duk_hstring *h_input;
	duk_uint8_t *p_buf;
	const duk_uint8_t *pc;
	const duk_uint8_t *sp;
	duk_small_int_t match = 0;
	duk_small_int_t global;
	duk_uint_fast32_t i;
	double d;
	duk_uint32_t char_offset;

	DUK_ASSERT(thr != NULL);

	DUK_DD(DUK_DDPRINT("regexp match: regexp=%!T, input=%!T",
	                   (duk_tval *) duk_get_tval(thr, -2),
	                   (duk_tval *) duk_get_tval(thr, -1)));

	/*
	 *  Regexp instance check, bytecode check, input coercion.
	 *
	 *  See E5 Section 15.10.6.
	 */

	/* TypeError if wrong; class check, see E5 Section 15.10.6 */
	h_regexp = duk_require_hobject_with_class(thr, -2, DUK_HOBJECT_CLASS_REGEXP);
	DUK_ASSERT(h_regexp != NULL);
	DUK_ASSERT(DUK_HOBJECT_GET_CLASS_NUMBER(h_regexp) == DUK_HOBJECT_CLASS_REGEXP);
	DUK_UNREF(h_regexp);

	h_input = duk_to_hstring(thr, -1);
	DUK_ASSERT(h_input != NULL);

	duk_xget_owndataprop_stridx_short(thr, -2, DUK_STRIDX_INT_BYTECODE);  /* [ ... re_obj input ] -> [ ... re_obj input bc ] */
	h_bytecode = duk_require_hstring(thr, -1);  /* no regexp instance should exist without a non-configurable bytecode property */
	DUK_ASSERT(h_bytecode != NULL);

	/*
	 *  Basic context initialization.
	 *
	 *  Some init values are read from the bytecode header
	 *  whose format is (UTF-8 codepoints):
	 *
	 *    uint   flags
	 *    uint   nsaved (even, 2n+2 where n = num captures)
	 */

	/* [ ... re_obj input bc ] */

	duk_memzero(&re_ctx, sizeof(re_ctx));

	re_ctx.thr = thr;
	re_ctx.input = (const duk_uint8_t *) DUK_HSTRING_GET_DATA(h_input);
	re_ctx.input_end = re_ctx.input + DUK_HSTRING_GET_BYTELEN(h_input);
	re_ctx.bytecode = (const duk_uint8_t *) DUK_HSTRING_GET_DATA(h_bytecode);
	re_ctx.bytecode_end = re_ctx.bytecode + DUK_HSTRING_GET_BYTELEN(h_bytecode);
	re_ctx.saved = NULL;
	re_ctx.recursion_limit = DUK_USE_REGEXP_EXECUTOR_RECLIMIT;
	re_ctx.steps_limit = DUK_RE_EXECUTE_STEPS_LIMIT;

	/* read header */
	pc = re_ctx.bytecode;
	re_ctx.re_flags = duk__bc_get_u32(&re_ctx, &pc);
	re_ctx.nsaved = duk__bc_get_u32(&re_ctx, &pc);
	re_ctx.bytecode = pc;

	DUK_ASSERT(DUK_RE_FLAG_GLOBAL < 0x10000UL);  /* must fit into duk_small_int_t */
	global = (duk_small_int_t) (force_global | (duk_small_int_t) (re_ctx.re_flags & DUK_RE_FLAG_GLOBAL));

	DUK_ASSERT(re_ctx.nsaved >= 2);
	DUK_ASSERT((re_ctx.nsaved % 2) == 0);

	p_buf = (duk_uint8_t *) duk_push_fixed_buffer(thr, sizeof(duk_uint8_t *) * re_ctx.nsaved);  /* rely on zeroing */
	DUK_UNREF(p_buf);
	re_ctx.saved = (const duk_uint8_t **) duk_get_buffer(thr, -1, NULL);
	DUK_ASSERT(re_ctx.saved != NULL);

	/* [ ... re_obj input bc saved_buf ] */

#if defined(DUK_USE_EXPLICIT_NULL_INIT)
	for (i = 0; i < re_ctx.nsaved; i++) {
		re_ctx.saved[i] = (duk_uint8_t *) NULL;
	}
#elif defined(DUK_USE_ZERO_BUFFER_DATA)
	/* buffer is automatically zeroed */
#else
	duk_memzero((void *) p_buf, sizeof(duk_uint8_t *) * re_ctx.nsaved);
#endif

	DUK_DDD(DUK_DDDPRINT("regexp ctx initialized, flags=0x%08lx, nsaved=%ld, recursion_limit=%ld, steps_limit=%ld",
	                     (unsigned long) re_ctx.re_flags, (long) re_ctx.nsaved, (long) re_ctx.recursion_limit,
	                     (long) re_ctx.steps_limit));

	/*
	 *  Get starting character offset for match, and initialize 'sp' based on it.
	 *
	 *  Note: lastIndex is non-configurable so it must be present (we check the
	 *  internal class of the object above, so we know it is).  User code can set
	 *  its value to an arbitrary (garbage) value though; E5 requires that lastIndex
	 *  be coerced to a number before using.  The code below works even if the
	 *  property is missing: the value will then be coerced to zero.
	 *
	 *  Note: lastIndex may be outside Uint32 range even after ToInteger() coercion.
	 *  For instance, ToInteger(+Infinity) = +Infinity.  We track the match offset
	 *  as an integer, but pre-check it to be inside the 32-bit range before the loop.
	 *  If not, the check in E5 Section 15.10.6.2, step 9.a applies.
	 */

	/* XXX: lastIndex handling produces a lot of asm */

	/* [ ... re_obj input bc saved_buf ] */

	duk_get_prop_stridx_short(thr, -4, DUK_STRIDX_LAST_INDEX);  /* -> [ ... re_obj input bc saved_buf lastIndex ] */
	(void) duk_to_int(thr, -1);  /* ToInteger(lastIndex) */
	d = duk_get_number(thr, -1);  /* integer, but may be +/- Infinite, +/- zero (not NaN, though) */
	duk_pop_nodecref_unsafe(thr);

	if (global) {
		if (d < 0.0 || d > (double) DUK_HSTRING_GET_CHARLEN(h_input)) {
			/* match fail */
			char_offset = 0;   /* not really necessary */
			DUK_ASSERT(match == 0);
			goto match_over;
		}
		char_offset = (duk_uint32_t) d;
	} else {
		/* lastIndex must be ignored for non-global regexps, but get the
		 * value for (theoretical) side effects.  No side effects can
		 * really occur, because lastIndex is a normal property and is
		 * always non-configurable for RegExp instances.
		 */
		char_offset = (duk_uint32_t) 0;
	}

	DUK_ASSERT(char_offset <= DUK_HSTRING_GET_CHARLEN(h_input));
	sp = re_ctx.input + duk_heap_strcache_offset_char2byte(thr, h_input, char_offset);

	/*
	 *  Match loop.
	 *
	 *  Try matching at different offsets until match found or input exhausted.
	 */

	/* [ ... re_obj input bc saved_buf ] */

	DUK_ASSERT(match == 0);

	for (;;) {
		/* char offset in [0, h_input->clen] (both ends inclusive), checked before entry */
		DUK_ASSERT_DISABLE(char_offset >= 0);
		DUK_ASSERT(char_offset <= DUK_HSTRING_GET_CHARLEN(h_input));

		/* Note: re_ctx.steps is intentionally not reset, it applies to the entire unanchored match */
		DUK_ASSERT(re_ctx.recursion_depth == 0);

		DUK_DDD(DUK_DDDPRINT("attempt match at char offset %ld; %p [%p,%p]",
		                     (long) char_offset, (const void *) sp,
		                     (const void *) re_ctx.input, (const void *) re_ctx.input_end));

		/*
		 *  Note:
		 *
		 *    - duk__match_regexp() is required not to longjmp() in ordinary "non-match"
		 *      conditions; a longjmp() will terminate the entire matching process.
		 *
		 *    - Clearing saved[] is not necessary because backtracking does it
		 *
		 *    - Backtracking also rewinds re_ctx.recursion back to zero, unless an
		 *      internal/limit error occurs (which causes a longjmp())
		 *
		 *    - If we supported anchored matches, we would break out here
		 *      unconditionally; however, ECMAScript regexps don't have anchored
		 *      matches.  It might make sense to implement a fast bail-out if
		 *      the regexp begins with '^' and sp is not 0: currently we'll just
		 *      run through the entire input string, trivially failing the match
		 *      at every non-zero offset.
		 */

		if (duk__match_regexp(&re_ctx, re_ctx.bytecode, sp) != NULL) {
			DUK_DDD(DUK_DDDPRINT("match at offset %ld", (long) char_offset));
			match = 1;
			break;
		}

		/* advance by one character (code point) and one char_offset */
		char_offset++;
		if (char_offset > DUK_HSTRING_GET_CHARLEN(h_input)) {
			/*
			 *  Note:
			 *
			 *    - Intentionally attempt (empty) match at char_offset == k_input->clen
			 *
			 *    - Negative char_offsets have been eliminated and char_offset is duk_uint32_t
			 *      -> no need or use for a negative check
			 */

			DUK_DDD(DUK_DDDPRINT("no match after trying all sp offsets"));
			break;
		}

		/* avoid calling at end of input, will DUK_ERROR (above check suffices to avoid this) */
		(void) duk__utf8_advance(thr, &sp, re_ctx.input, re_ctx.input_end, (duk_uint_fast32_t) 1);
	}

 match_over:

	/*
	 *  Matching complete, create result array or return a 'null'.  Update lastIndex
	 *  if necessary.  See E5 Section 15.10.6.2.
	 *
	 *  Because lastIndex is a character (not byte) offset, we need the character
	 *  length of the match which we conveniently get as a side effect of interning
	 *  the matching substring (0th index of result array).
	 *
	 *  saved[0]         start pointer (~ byte offset) of current match
	 *  saved[1]         end pointer (~ byte offset) of current match (exclusive)
	 *  char_offset      start character offset of current match (-> .index of result)
	 *  char_end_offset  end character offset (computed below)
	 */

	/* [ ... re_obj input bc saved_buf ] */

	if (match) {
#if defined(DUK_USE_ASSERTIONS)
		duk_hobject *h_res;
#endif
		duk_uint32_t char_end_offset = 0;

		DUK_DDD(DUK_DDDPRINT("regexp matches at char_offset %ld", (long) char_offset));

		DUK_ASSERT(re_ctx.nsaved >= 2);        /* must have start and end */
		DUK_ASSERT((re_ctx.nsaved % 2) == 0);  /* and even number */

		/* XXX: Array size is known before and (2 * re_ctx.nsaved) but not taken
		 * advantage of now.  The array is not compacted either, as regexp match
		 * objects are usually short lived.
		 */

		duk_push_array(thr);

#if defined(DUK_USE_ASSERTIONS)
		h_res = duk_require_hobject(thr, -1);
		DUK_ASSERT(DUK_HOBJECT_HAS_EXTENSIBLE(h_res));
		DUK_ASSERT(DUK_HOBJECT_HAS_EXOTIC_ARRAY(h_res));
		DUK_ASSERT(DUK_HOBJECT_GET_CLASS_NUMBER(h_res) == DUK_HOBJECT_CLASS_ARRAY);
#endif

		/* [ ... re_obj input bc saved_buf res_obj ] */

		duk_push_u32(thr, char_offset);
		duk_xdef_prop_stridx_short_wec(thr, -2, DUK_STRIDX_INDEX);

		duk_dup_m4(thr);
		duk_xdef_prop_stridx_short_wec(thr, -2, DUK_STRIDX_INPUT);

		for (i = 0; i < re_ctx.nsaved; i += 2) {
			/* Captures which are undefined have NULL pointers and are returned
			 * as 'undefined'.  The same is done when saved[] pointers are insane
			 * (this should, of course, never happen in practice).
			 */
			if (re_ctx.saved[i] && re_ctx.saved[i + 1] && re_ctx.saved[i + 1] >= re_ctx.saved[i]) {
				duk_push_lstring(thr,
				                 (const char *) re_ctx.saved[i],
				                 (duk_size_t) (re_ctx.saved[i+1] - re_ctx.saved[i]));
				if (i == 0) {
					/* Assumes that saved[0] and saved[1] are always
					 * set by regexp bytecode (if not, char_end_offset
					 * will be zero).  Also assumes clen reflects the
					 * correct char length.
					 */
					char_end_offset = char_offset + (duk_uint32_t) duk_get_length(thr, -1);  /* add charlen */
				}
			} else {
				duk_push_undefined(thr);
			}

			/* [ ... re_obj input bc saved_buf res_obj val ] */
			duk_put_prop_index(thr, -2, (duk_uarridx_t) (i / 2));
		}

		/* [ ... re_obj input bc saved_buf res_obj ] */

		/* NB: 'length' property is automatically updated by the array setup loop */

		if (global) {
			/* global regexp: lastIndex updated on match */
			duk_push_u32(thr, char_end_offset);
			duk_put_prop_stridx_short(thr, -6, DUK_STRIDX_LAST_INDEX);
		} else {
			/* non-global regexp: lastIndex never updated on match */
			;
		}
	} else {
		/*
		 *  No match, E5 Section 15.10.6.2, step 9.a.i - 9.a.ii apply, regardless
		 *  of 'global' flag of the RegExp.  In particular, if lastIndex is invalid
		 *  initially, it is reset to zero.
		 */

		DUK_DDD(DUK_DDDPRINT("regexp does not match"));

		duk_push_null(thr);

		/* [ ... re_obj input bc saved_buf res_obj ] */

		duk_push_int(thr, 0);
		duk_put_prop_stridx_short(thr, -6, DUK_STRIDX_LAST_INDEX);
	}

	/* [ ... re_obj input bc saved_buf res_obj ] */

	duk_insert(thr, -5);

	/* [ ... res_obj re_obj input bc saved_buf ] */

	duk_pop_n_unsafe(thr, 4);

	/* [ ... res_obj ] */

	/* XXX: these last tricks are unnecessary if the function is made
	 * a genuine native function.
	 */
}

DUK_INTERNAL void duk_regexp_match(duk_hthread *thr) {
	duk__regexp_match_helper(thr, 0 /*force_global*/);
}

/* This variant is needed by String.prototype.split(); it needs to perform
 * global-style matching on a cloned RegExp which is potentially non-global.
 */
DUK_INTERNAL void duk_regexp_match_force_global(duk_hthread *thr) {
	duk__regexp_match_helper(thr, 1 /*force_global*/);
}

#else  /* DUK_USE_REGEXP_SUPPORT */

/* regexp support disabled */

#endif  /* DUK_USE_REGEXP_SUPPORT */
/*
 *  Self tests to ensure execution environment is sane.  Intended to catch
 *  compiler/platform problems which cannot be detected at compile time.
 */

/* #include duk_internal.h -> already included */

#if defined(DUK_USE_SELF_TESTS)

/*
 *  Unions and structs for self tests
 */

typedef union {
	double d;
	duk_uint8_t x[8];
} duk__test_double_union;

/* Self test failed.  Expects a local variable 'error_count' to exist. */
#define DUK__FAILED(msg)  do { \
		DUK_D(DUK_DPRINT("self test failed: " #msg " at " DUK_FILE_MACRO ":" DUK_MACRO_STRINGIFY(DUK_LINE_MACRO))); \
		error_count++; \
	} while (0)

#define DUK__DBLUNION_CMP_TRUE(a,b)  do { \
		if (duk_memcmp((const void *) (a), (const void *) (b), sizeof(duk__test_double_union)) != 0) { \
			DUK__FAILED("double union compares false (expected true)"); \
		} \
	} while (0)

#define DUK__DBLUNION_CMP_FALSE(a,b)  do { \
		if (duk_memcmp((const void *) (a), (const void *) (b), sizeof(duk__test_double_union)) == 0) { \
			DUK__FAILED("double union compares true (expected false)"); \
		} \
	} while (0)

typedef union {
	duk_uint32_t i;
	duk_uint8_t x[8];
} duk__test_u32_union;

#if defined(DUK_USE_INTEGER_LE)
#define DUK__U32_INIT(u, a, b, c, d) do { \
		(u)->x[0] = (d); (u)->x[1] = (c); (u)->x[2] = (b); (u)->x[3] = (a); \
	} while (0)
#elif defined(DUK_USE_INTEGER_ME)
#error integer mixed endian not supported now
#elif defined(DUK_USE_INTEGER_BE)
#define DUK__U32_INIT(u, a, b, c, d) do { \
		(u)->x[0] = (a); (u)->x[1] = (b); (u)->x[2] = (c); (u)->x[3] = (d); \
	} while (0)
#else
#error unknown integer endianness
#endif

#if defined(DUK_USE_DOUBLE_LE)
#define DUK__DOUBLE_INIT(u, a, b, c, d, e, f, g, h) do { \
		(u)->x[0] = (h); (u)->x[1] = (g); (u)->x[2] = (f); (u)->x[3] = (e); \
		(u)->x[4] = (d); (u)->x[5] = (c); (u)->x[6] = (b); (u)->x[7] = (a); \
	} while (0)
#define DUK__DOUBLE_COMPARE(u, a, b, c, d, e, f, g, h) \
	((u)->x[0] == (h) && (u)->x[1] == (g) && (u)->x[2] == (f) && (u)->x[3] == (e) && \
	 (u)->x[4] == (d) && (u)->x[5] == (c) && (u)->x[6] == (b) && (u)->x[7] == (a))
#elif defined(DUK_USE_DOUBLE_ME)
#define DUK__DOUBLE_INIT(u, a, b, c, d, e, f, g, h) do { \
		(u)->x[0] = (d); (u)->x[1] = (c); (u)->x[2] = (b); (u)->x[3] = (a); \
		(u)->x[4] = (h); (u)->x[5] = (g); (u)->x[6] = (f); (u)->x[7] = (e); \
	} while (0)
#define DUK__DOUBLE_COMPARE(u, a, b, c, d, e, f, g, h) \
	((u)->x[0] == (d) && (u)->x[1] == (c) && (u)->x[2] == (b) && (u)->x[3] == (a) && \
	 (u)->x[4] == (h) && (u)->x[5] == (g) && (u)->x[6] == (f) && (u)->x[7] == (e))
#elif defined(DUK_USE_DOUBLE_BE)
#define DUK__DOUBLE_INIT(u, a, b, c, d, e, f, g, h) do { \
		(u)->x[0] = (a); (u)->x[1] = (b); (u)->x[2] = (c); (u)->x[3] = (d); \
		(u)->x[4] = (e); (u)->x[5] = (f); (u)->x[6] = (g); (u)->x[7] = (h); \
	} while (0)
#define DUK__DOUBLE_COMPARE(u, a, b, c, d, e, f, g, h) \
	((u)->x[0] == (a) && (u)->x[1] == (b) && (u)->x[2] == (c) && (u)->x[3] == (d) && \
	 (u)->x[4] == (e) && (u)->x[5] == (f) && (u)->x[6] == (g) && (u)->x[7] == (h))
#else
#error unknown double endianness
#endif

/*
 *  Various sanity checks for typing
 */

DUK_LOCAL duk_uint_t duk__selftest_types(void) {
	duk_uint_t error_count = 0;

	if (!(sizeof(duk_int8_t) == 1 &&
	      sizeof(duk_uint8_t) == 1 &&
	      sizeof(duk_int16_t) == 2 &&
	      sizeof(duk_uint16_t) == 2 &&
	      sizeof(duk_int32_t) == 4 &&
	      sizeof(duk_uint32_t) == 4)) {
		DUK__FAILED("duk_(u)int{8,16,32}_t size");
	}
#if defined(DUK_USE_64BIT_OPS)
	if (!(sizeof(duk_int64_t) == 8 &&
	      sizeof(duk_uint64_t) == 8)) {
		DUK__FAILED("duk_(u)int64_t size");
	}
#endif

	if (!(sizeof(duk_size_t) >= sizeof(duk_uint_t))) {
		/* Some internal code now assumes that all duk_uint_t values
		 * can be expressed with a duk_size_t.
		 */
		DUK__FAILED("duk_size_t is smaller than duk_uint_t");
	}
	if (!(sizeof(duk_int_t) >= 4)) {
		DUK__FAILED("duk_int_t is not 32 bits");
	}

	return error_count;
}

/*
 *  Packed tval sanity
 */

DUK_LOCAL duk_uint_t duk__selftest_packed_tval(void) {
	duk_uint_t error_count = 0;

#if defined(DUK_USE_PACKED_TVAL)
	if (sizeof(void *) > 4) {
		DUK__FAILED("packed duk_tval in use but sizeof(void *) > 4");
	}
#endif

	return error_count;
}

/*
 *  Two's complement arithmetic.
 */

DUK_LOCAL duk_uint_t duk__selftest_twos_complement(void) {
	duk_uint_t error_count = 0;
	volatile int test;
	test = -1;

	/* Note that byte order doesn't affect this test: all bytes in
	 * 'test' will be 0xFF for two's complement.
	 */
	if (((volatile duk_uint8_t *) &test)[0] != (duk_uint8_t) 0xff) {
		DUK__FAILED("two's complement arithmetic");
	}

	return error_count;
}

/*
 *  Byte order.  Important to self check, because on some exotic platforms
 *  there is no actual detection but rather assumption based on platform
 *  defines.
 */

DUK_LOCAL duk_uint_t duk__selftest_byte_order(void) {
	duk_uint_t error_count = 0;
	duk__test_u32_union u1;
	duk__test_double_union u2;

	/*
	 *  >>> struct.pack('>d', 102030405060).encode('hex')
	 *  '4237c17c6dc40000'
	 */

	DUK__U32_INIT(&u1, 0xde, 0xad, 0xbe, 0xef);
	DUK__DOUBLE_INIT(&u2, 0x42, 0x37, 0xc1, 0x7c, 0x6d, 0xc4, 0x00, 0x00);

	if (u1.i != (duk_uint32_t) 0xdeadbeefUL) {
		DUK__FAILED("duk_uint32_t byte order");
	}

	if (u2.d != (double) 102030405060.0) {
		DUK__FAILED("double byte order");
	}

	return error_count;
}

/*
 *  DUK_BSWAP macros
 */

DUK_LOCAL duk_uint_t duk__selftest_bswap_macros(void) {
	duk_uint_t error_count = 0;
	volatile duk_uint32_t x32_input, x32_output;
	duk_uint32_t x32;
	volatile duk_uint16_t x16_input, x16_output;
	duk_uint16_t x16;
	duk_double_union du;
	duk_double_t du_diff;
#if defined(DUK_BSWAP64)
	volatile duk_uint64_t x64_input, x64_output;
	duk_uint64_t x64;
#endif

	/* Cover both compile time and runtime bswap operations, as these
	 * may have different bugs.
	 */

	x16_input = 0xbeefUL;
	x16 = x16_input;
	x16 = DUK_BSWAP16(x16);
	x16_output = x16;
	if (x16_output != (duk_uint16_t) 0xefbeUL) {
		DUK__FAILED("DUK_BSWAP16");
	}

	x16 = 0xbeefUL;
	x16 = DUK_BSWAP16(x16);
	if (x16 != (duk_uint16_t) 0xefbeUL) {
		DUK__FAILED("DUK_BSWAP16");
	}

	x32_input = 0xdeadbeefUL;
	x32 = x32_input;
	x32 = DUK_BSWAP32(x32);
	x32_output = x32;
	if (x32_output != (duk_uint32_t) 0xefbeaddeUL) {
		DUK__FAILED("DUK_BSWAP32");
	}

	x32 = 0xdeadbeefUL;
	x32 = DUK_BSWAP32(x32);
	if (x32 != (duk_uint32_t) 0xefbeaddeUL) {
		DUK__FAILED("DUK_BSWAP32");
	}

#if defined(DUK_BSWAP64)
	x64_input = DUK_U64_CONSTANT(0x8899aabbccddeeff);
	x64 = x64_input;
	x64 = DUK_BSWAP64(x64);
	x64_output = x64;
	if (x64_output != (duk_uint64_t) DUK_U64_CONSTANT(0xffeeddccbbaa9988)) {
		DUK__FAILED("DUK_BSWAP64");
	}

	x64 = DUK_U64_CONSTANT(0x8899aabbccddeeff);
	x64 = DUK_BSWAP64(x64);
	if (x64 != (duk_uint64_t) DUK_U64_CONSTANT(0xffeeddccbbaa9988)) {
		DUK__FAILED("DUK_BSWAP64");
	}
#endif

	/* >>> struct.unpack('>d', '4000112233445566'.decode('hex'))
	 * (2.008366013071895,)
	 */

	du.uc[0] = 0x40; du.uc[1] = 0x00; du.uc[2] = 0x11; du.uc[3] = 0x22;
	du.uc[4] = 0x33; du.uc[5] = 0x44; du.uc[6] = 0x55; du.uc[7] = 0x66;
	DUK_DBLUNION_DOUBLE_NTOH(&du);
	du_diff = du.d - 2.008366013071895;
#if 0
	DUK_D(DUK_DPRINT("du_diff: %lg\n", (double) du_diff));
#endif
	if (du_diff > 1e-15) {
		/* Allow very small lenience because some compilers won't parse
		 * exact IEEE double constants (happened in matrix testing with
		 * Linux gcc-4.8 -m32 at least).
		 */
#if 0
		DUK_D(DUK_DPRINT("Result of DUK_DBLUNION_DOUBLE_NTOH: %02x %02x %02x %02x %02x %02x %02x %02x\n",
		            (unsigned int) du.uc[0], (unsigned int) du.uc[1],
		            (unsigned int) du.uc[2], (unsigned int) du.uc[3],
		            (unsigned int) du.uc[4], (unsigned int) du.uc[5],
		            (unsigned int) du.uc[6], (unsigned int) du.uc[7]));
#endif
		DUK__FAILED("DUK_DBLUNION_DOUBLE_NTOH");
	}

	return error_count;
}

/*
 *  Basic double / byte union memory layout.
 */

DUK_LOCAL duk_uint_t duk__selftest_double_union_size(void) {
	duk_uint_t error_count = 0;

	if (sizeof(duk__test_double_union) != 8) {
		DUK__FAILED("invalid union size");
	}

	return error_count;
}

/*
 *  Union aliasing, see misc/clang_aliasing.c.
 */

DUK_LOCAL duk_uint_t duk__selftest_double_aliasing(void) {
	/* This testcase fails when Emscripten-generated code runs on Firefox.
	 * It's not an issue because the failure should only affect packed
	 * duk_tval representation, which is not used with Emscripten.
	 */
#if defined(DUK_USE_PACKED_TVAL)
	duk_uint_t error_count = 0;
	duk__test_double_union a, b;

	/* Test signaling NaN and alias assignment in all endianness combinations.
	 */

	/* little endian */
	a.x[0] = 0x11; a.x[1] = 0x22; a.x[2] = 0x33; a.x[3] = 0x44;
	a.x[4] = 0x00; a.x[5] = 0x00; a.x[6] = 0xf1; a.x[7] = 0xff;
	b = a;
	DUK__DBLUNION_CMP_TRUE(&a, &b);

	/* big endian */
	a.x[0] = 0xff; a.x[1] = 0xf1; a.x[2] = 0x00; a.x[3] = 0x00;
	a.x[4] = 0x44; a.x[5] = 0x33; a.x[6] = 0x22; a.x[7] = 0x11;
	b = a;
	DUK__DBLUNION_CMP_TRUE(&a, &b);

	/* mixed endian */
	a.x[0] = 0x00; a.x[1] = 0x00; a.x[2] = 0xf1; a.x[3] = 0xff;
	a.x[4] = 0x11; a.x[5] = 0x22; a.x[6] = 0x33; a.x[7] = 0x44;
	b = a;
	DUK__DBLUNION_CMP_TRUE(&a, &b);

	return error_count;
#else
	DUK_D(DUK_DPRINT("skip double aliasing self test when duk_tval is not packed"));
	return 0;
#endif
}

/*
 *  Zero sign, see misc/tcc_zerosign2.c.
 */

DUK_LOCAL duk_uint_t duk__selftest_double_zero_sign(void) {
	duk_uint_t error_count = 0;
	duk__test_double_union a, b;

	a.d = 0.0;
	b.d = -a.d;
	DUK__DBLUNION_CMP_FALSE(&a, &b);

	return error_count;
}

/*
 *  Rounding mode: Duktape assumes round-to-nearest, check that this is true.
 *  If we had C99 fenv.h we could check that fegetround() == FE_TONEAREST,
 *  but we don't want to rely on that header; and even if we did, it's good
 *  to ensure the rounding actually works.
 */

DUK_LOCAL duk_uint_t duk__selftest_double_rounding(void) {
	duk_uint_t error_count = 0;
	duk__test_double_union a, b, c;

#if 0
	/* Include <fenv.h> and test manually; these trigger failures: */
	fesetround(FE_UPWARD);
	fesetround(FE_DOWNWARD);
	fesetround(FE_TOWARDZERO);

	/* This is the default and passes. */
	fesetround(FE_TONEAREST);
#endif

	/* Rounding tests check that none of the other modes (round to
	 * +Inf, round to -Inf, round to zero) can be active:
	 * http://www.gnu.org/software/libc/manual/html_node/Rounding.html
	 */

	/* 1.0 + 2^(-53): result is midway between 1.0 and 1.0 + ulp.
	 * Round to nearest: 1.0
	 * Round to +Inf:    1.0 + ulp
	 * Round to -Inf:    1.0
	 * Round to zero:    1.0
	 * => Correct result eliminates round to +Inf.
	 */
	DUK__DOUBLE_INIT(&a, 0xf0, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00);
	DUK__DOUBLE_INIT(&b, 0x3c, 0xa0, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00);
	duk_memset((void *) &c, 0, sizeof(c));
	c.d = a.d + b.d;
	if (!DUK__DOUBLE_COMPARE(&c, 0xf0, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00)) {
		DUK_D(DUK_DPRINT("broken result (native endiannesss): %02x %02x %02x %02x %02x %02x %02x %02x",
		                 (unsigned int) c.x[0], (unsigned int) c.x[1],
		                 (unsigned int) c.x[2], (unsigned int) c.x[3],
		                 (unsigned int) c.x[4], (unsigned int) c.x[5],
		                 (unsigned int) c.x[6], (unsigned int) c.x[7]));
		DUK__FAILED("invalid result from 1.0 + 0.5ulp");
	}

	/* (1.0 + ulp) + 2^(-53): result is midway between 1.0 + ulp and 1.0 + 2*ulp.
	 * Round to nearest: 1.0 + 2*ulp (round to even mantissa)
	 * Round to +Inf:    1.0 + 2*ulp
	 * Round to -Inf:    1.0 + ulp
	 * Round to zero:    1.0 + ulp
	 * => Correct result eliminates round to -Inf and round to zero.
	 */
	DUK__DOUBLE_INIT(&a, 0x3f, 0xf0, 0x00, 0x00, 0x00, 0x00, 0x00, 0x01);
	DUK__DOUBLE_INIT(&b, 0x3c, 0xa0, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00);
	duk_memset((void *) &c, 0, sizeof(c));
	c.d = a.d + b.d;
	if (!DUK__DOUBLE_COMPARE(&c, 0x3f, 0xf0, 0x00, 0x00, 0x00, 0x00, 0x00, 0x02)) {
		DUK_D(DUK_DPRINT("broken result (native endiannesss): %02x %02x %02x %02x %02x %02x %02x %02x",
		                 (unsigned int) c.x[0], (unsigned int) c.x[1],
		                 (unsigned int) c.x[2], (unsigned int) c.x[3],
		                 (unsigned int) c.x[4], (unsigned int) c.x[5],
		                 (unsigned int) c.x[6], (unsigned int) c.x[7]));
		DUK__FAILED("invalid result from (1.0 + ulp) + 0.5ulp");
	}

	/* Could do negative number testing too, but the tests above should
	 * differentiate between IEEE 754 rounding modes.
	 */
	return error_count;
}

/*
 *  fmod(): often a portability issue in embedded or bare platform targets.
 *  Check for at least minimally correct behavior.  Unlike some other math
 *  functions (like cos()) Duktape relies on fmod() internally too.
 */

DUK_LOCAL duk_uint_t duk__selftest_fmod(void) {
	duk_uint_t error_count = 0;
	duk__test_double_union u1, u2;
	volatile duk_double_t t1, t2, t3;

	/* fmod() with integer argument and exponent 2^32 is used by e.g.
	 * ToUint32() and some Duktape internals.
	 */
	u1.d = DUK_FMOD(10.0, 4294967296.0);
	u2.d = 10.0;
	DUK__DBLUNION_CMP_TRUE(&u1, &u2);

	u1.d = DUK_FMOD(4294967306.0, 4294967296.0);
	u2.d = 10.0;
	DUK__DBLUNION_CMP_TRUE(&u1, &u2);

	u1.d = DUK_FMOD(73014444042.0, 4294967296.0);
	u2.d = 10.0;
	DUK__DBLUNION_CMP_TRUE(&u1, &u2);

	/* 52-bit integer split into two parts:
	 * >>> 0x1fedcba9876543
	 * 8987183256397123
	 * >>> float(0x1fedcba9876543) / float(2**53)
	 * 0.9977777777777778
	 */
	u1.d = DUK_FMOD(8987183256397123.0, 4294967296.0);
	u2.d = (duk_double_t) 0xa9876543UL;
	DUK__DBLUNION_CMP_TRUE(&u1, &u2);
	t1 = 8987183256397123.0;
	t2 = 4294967296.0;
	t3 = t1 / t2;
	u1.d = DUK_FLOOR(t3);
	u2.d = (duk_double_t) 0x1fedcbUL;
	DUK__DBLUNION_CMP_TRUE(&u1, &u2);

	/* C99 behavior is for fmod() result sign to mathc argument sign. */
	u1.d = DUK_FMOD(-10.0, 4294967296.0);
	u2.d = -10.0;
	DUK__DBLUNION_CMP_TRUE(&u1, &u2);

	u1.d = DUK_FMOD(-4294967306.0, 4294967296.0);
	u2.d = -10.0;
	DUK__DBLUNION_CMP_TRUE(&u1, &u2);

	u1.d = DUK_FMOD(-73014444042.0, 4294967296.0);
	u2.d = -10.0;
	DUK__DBLUNION_CMP_TRUE(&u1, &u2);

	return error_count;
}

/*
 *  Struct size/alignment if platform requires it
 *
 *  There are some compiler specific struct padding pragmas etc in use, this
 *  selftest ensures they're correctly detected and used.
 */

DUK_LOCAL duk_uint_t duk__selftest_struct_align(void) {
	duk_uint_t error_count = 0;

#if (DUK_USE_ALIGN_BY == 4)
	if ((sizeof(duk_hbuffer_fixed) % 4) != 0) {
		DUK__FAILED("sizeof(duk_hbuffer_fixed) not aligned to 4");
	}
#elif (DUK_USE_ALIGN_BY == 8)
	if ((sizeof(duk_hbuffer_fixed) % 8) != 0) {
		DUK__FAILED("sizeof(duk_hbuffer_fixed) not aligned to 8");
	}
#elif (DUK_USE_ALIGN_BY == 1)
	/* no check */
#else
#error invalid DUK_USE_ALIGN_BY
#endif
	return error_count;
}

/*
 *  64-bit arithmetic
 *
 *  There are some platforms/compilers where 64-bit types are available
 *  but don't work correctly.  Test for known cases.
 */

DUK_LOCAL duk_uint_t duk__selftest_64bit_arithmetic(void) {
	duk_uint_t error_count = 0;
#if defined(DUK_USE_64BIT_OPS)
	volatile duk_int64_t i;
	volatile duk_double_t d;

	/* Catch a double-to-int64 cast issue encountered in practice. */
	d = 2147483648.0;
	i = (duk_int64_t) d;
	if (i != DUK_I64_CONSTANT(0x80000000)) {
		DUK__FAILED("casting 2147483648.0 to duk_int64_t failed");
	}
#else
	/* nop */
#endif
	return error_count;
}

/*
 *  Casting
 */

DUK_LOCAL duk_uint_t duk__selftest_cast_double_to_small_uint(void) {
	/*
	 *  https://github.com/svaarala/duktape/issues/127#issuecomment-77863473
	 */

	duk_uint_t error_count = 0;

	duk_double_t d1, d2;
	duk_small_uint_t u;

	duk_double_t d1v, d2v;
	duk_small_uint_t uv;

	/* Test without volatiles */

	d1 = 1.0;
	u = (duk_small_uint_t) d1;
	d2 = (duk_double_t) u;

	if (!(d1 == 1.0 && u == 1 && d2 == 1.0 && d1 == d2)) {
		DUK__FAILED("double to duk_small_uint_t cast failed");
	}

	/* Same test with volatiles */

	d1v = 1.0;
	uv = (duk_small_uint_t) d1v;
	d2v = (duk_double_t) uv;

	if (!(d1v == 1.0 && uv == 1 && d2v == 1.0 && d1v == d2v)) {
		DUK__FAILED("double to duk_small_uint_t cast failed");
	}

	return error_count;
}

DUK_LOCAL duk_uint_t duk__selftest_cast_double_to_uint32(void) {
	/*
	 *  This test fails on an exotic ARM target; double-to-uint
	 *  cast is incorrectly clamped to -signed- int highest value.
	 *
	 *  https://github.com/svaarala/duktape/issues/336
	 */

	duk_uint_t error_count = 0;
	duk_double_t dv;
	duk_uint32_t uv;

	dv = 3735928559.0;  /* 0xdeadbeef in decimal */
	uv = (duk_uint32_t) dv;

	if (uv != 0xdeadbeefUL) {
		DUK__FAILED("double to duk_uint32_t cast failed");
	}

	return error_count;
}

/*
 *  Minimal test of user supplied allocation functions
 *
 *    - Basic alloc + realloc + free cycle
 *
 *    - Realloc to significantly larger size to (hopefully) trigger a
 *      relocation and check that relocation copying works
 */

DUK_LOCAL duk_uint_t duk__selftest_alloc_funcs(duk_alloc_function alloc_func,
                                               duk_realloc_function realloc_func,
                                               duk_free_function free_func,
                                               void *udata) {
	duk_uint_t error_count = 0;
	void *ptr;
	void *new_ptr;
	duk_small_int_t i, j;
	unsigned char x;

	if (alloc_func == NULL || realloc_func == NULL || free_func == NULL) {
		return 0;
	}

	for (i = 1; i <= 256; i++) {
		ptr = alloc_func(udata, (duk_size_t) i);
		if (ptr == NULL) {
			DUK_D(DUK_DPRINT("alloc failed, ignore"));
			continue;  /* alloc failed, ignore */
		}
		for (j = 0; j < i; j++) {
			((unsigned char *) ptr)[j] = (unsigned char) (0x80 + j);
		}
		new_ptr = realloc_func(udata, ptr, 1024);
		if (new_ptr == NULL) {
			DUK_D(DUK_DPRINT("realloc failed, ignore"));
			free_func(udata, ptr);
			continue;  /* realloc failed, ignore */
		}
		ptr = new_ptr;
		for (j = 0; j < i; j++) {
			x = ((unsigned char *) ptr)[j];
			if (x != (unsigned char) (0x80 + j)) {
				DUK_D(DUK_DPRINT("byte at index %ld doesn't match after realloc: %02lx",
				                 (long) j, (unsigned long) x));
				DUK__FAILED("byte compare after realloc");
				break;
			}
		}
		free_func(udata, ptr);
	}

	return error_count;
}

/*
 *  Self test main
 */

DUK_INTERNAL duk_uint_t duk_selftest_run_tests(duk_alloc_function alloc_func,
                                               duk_realloc_function realloc_func,
                                               duk_free_function free_func,
                                               void *udata) {
	duk_uint_t error_count = 0;

	DUK_D(DUK_DPRINT("self test starting"));

	error_count += duk__selftest_types();
	error_count += duk__selftest_packed_tval();
	error_count += duk__selftest_twos_complement();
	error_count += duk__selftest_byte_order();
	error_count += duk__selftest_bswap_macros();
	error_count += duk__selftest_double_union_size();
	error_count += duk__selftest_double_aliasing();
	error_count += duk__selftest_double_zero_sign();
	error_count += duk__selftest_double_rounding();
	error_count += duk__selftest_fmod();
	error_count += duk__selftest_struct_align();
	error_count += duk__selftest_64bit_arithmetic();
	error_count += duk__selftest_cast_double_to_small_uint();
	error_count += duk__selftest_cast_double_to_uint32();
	error_count += duk__selftest_alloc_funcs(alloc_func, realloc_func, free_func, udata);

	DUK_D(DUK_DPRINT("self test complete, total error count: %ld", (long) error_count));

	return error_count;
}

#endif  /* DUK_USE_SELF_TESTS */

/* automatic undefs */
#undef DUK__DBLUNION_CMP_FALSE
#undef DUK__DBLUNION_CMP_TRUE
#undef DUK__DOUBLE_COMPARE
#undef DUK__DOUBLE_INIT
#undef DUK__FAILED
#undef DUK__U32_INIT
/* #include duk_internal.h -> already included */

#if defined(DUK_USE_FASTINT)

/*
 *  Manually optimized double-to-fastint downgrade check.
 *
 *  This check has a large impact on performance, especially for fastint
 *  slow paths, so must be changed carefully.  The code should probably be
 *  optimized for the case where the result does not fit into a fastint,
 *  to minimize the penalty for "slow path code" dealing with fractions etc.
 *
 *  At least on one tested soft float ARM platform double-to-int64 coercion
 *  is very slow (and sometimes produces incorrect results, see self tests).
 *  This algorithm combines a fastint compatibility check and extracting the
 *  integer value from an IEEE double for setting the tagged fastint.  For
 *  other platforms a more naive approach might be better.
 *
 *  See doc/fastint.rst for details.
 */

DUK_INTERNAL DUK_ALWAYS_INLINE void duk_tval_set_number_chkfast_fast(duk_tval *tv, duk_double_t x) {
	duk_double_union du;
	duk_int64_t i;
	duk_small_int_t expt;
	duk_small_int_t shift;

	/* XXX: optimize for packed duk_tval directly? */

	du.d = x;
	i = (duk_int64_t) DUK_DBLUNION_GET_INT64(&du);
	expt = (duk_small_int_t) ((i >> 52) & 0x07ff);
	shift = expt - 1023;

	if (shift >= 0 && shift <= 46) {  /* exponents 1023 to 1069 */
		duk_int64_t t;

		if (((DUK_I64_CONSTANT(0x000fffffffffffff) >> shift) & i) == 0) {
			t = i | DUK_I64_CONSTANT(0x0010000000000000);  /* implicit leading one */
			t = t & DUK_I64_CONSTANT(0x001fffffffffffff);
			t = t >> (52 - shift);
			if (i < 0) {
				t = -t;
			}
			DUK_TVAL_SET_FASTINT(tv, t);
			return;
		}
	} else if (shift == -1023) {  /* exponent 0 */
		if (i >= 0 && (i & DUK_I64_CONSTANT(0x000fffffffffffff)) == 0) {
			/* Note: reject negative zero. */
			DUK_TVAL_SET_FASTINT(tv, (duk_int64_t) 0);
			return;
		}
	} else if (shift == 47) {  /* exponent 1070 */
		if (i < 0 && (i & DUK_I64_CONSTANT(0x000fffffffffffff)) == 0) {
			DUK_TVAL_SET_FASTINT(tv, (duk_int64_t) DUK_FASTINT_MIN);
			return;
		}
	}

	DUK_TVAL_SET_DOUBLE(tv, x);
	return;
}

DUK_INTERNAL DUK_NOINLINE void duk_tval_set_number_chkfast_slow(duk_tval *tv, duk_double_t x) {
	duk_tval_set_number_chkfast_fast(tv, x);
}

/*
 *  Manually optimized number-to-double conversion
 */

#if defined(DUK_USE_FASTINT) && defined(DUK_USE_PACKED_TVAL)
DUK_INTERNAL DUK_ALWAYS_INLINE duk_double_t duk_tval_get_number_packed(duk_tval *tv) {
	duk_double_union du;
	duk_uint64_t t;

	t = (duk_uint64_t) DUK_DBLUNION_GET_UINT64(tv);
	if ((t >> 48) != DUK_TAG_FASTINT) {
		return tv->d;
	} else if (t & DUK_U64_CONSTANT(0x0000800000000000)) {
		t = (duk_uint64_t) (-((duk_int64_t) t));  /* avoid unary minus on unsigned */
		t = t & DUK_U64_CONSTANT(0x0000ffffffffffff);  /* negative */
		t |= DUK_U64_CONSTANT(0xc330000000000000);
		DUK_DBLUNION_SET_UINT64(&du, t);
		return du.d + 4503599627370496.0;  /* 1 << 52 */
	} else if (t != 0) {
		t &= DUK_U64_CONSTANT(0x0000ffffffffffff);  /* positive */
		t |= DUK_U64_CONSTANT(0x4330000000000000);
		DUK_DBLUNION_SET_UINT64(&du, t);
		return du.d - 4503599627370496.0;  /* 1 << 52 */
	} else {
		return 0.0;  /* zero */
	}
}
#endif  /* DUK_USE_FASTINT && DUK_USE_PACKED_TVAL */

#if 0  /* unused */
#if defined(DUK_USE_FASTINT) && !defined(DUK_USE_PACKED_TVAL)
DUK_INTERNAL DUK_ALWAYS_INLINE duk_double_t duk_tval_get_number_unpacked(duk_tval *tv) {
	duk_double_union du;
	duk_uint64_t t;

	DUK_ASSERT(tv->t == DUK_TAG_NUMBER || tv->t == DUK_TAG_FASTINT);

	if (tv->t == DUK_TAG_FASTINT) {
		if (tv->v.fi >= 0) {
			t = DUK_U64_CONSTANT(0x4330000000000000) | (duk_uint64_t) tv->v.fi;
			DUK_DBLUNION_SET_UINT64(&du, t);
			return du.d - 4503599627370496.0;  /* 1 << 52 */
		} else {
			t = DUK_U64_CONSTANT(0xc330000000000000) | (duk_uint64_t) (-tv->v.fi);
			DUK_DBLUNION_SET_UINT64(&du, t);
			return du.d + 4503599627370496.0;  /* 1 << 52 */
		}
	} else {
		return tv->v.d;
	}
}
#endif  /* DUK_USE_FASTINT && DUK_USE_PACKED_TVAL */
#endif  /* 0 */

#if defined(DUK_USE_FASTINT) && !defined(DUK_USE_PACKED_TVAL)
DUK_INTERNAL DUK_ALWAYS_INLINE duk_double_t duk_tval_get_number_unpacked_fastint(duk_tval *tv) {
	duk_double_union du;
	duk_uint64_t t;

	DUK_ASSERT(tv->t == DUK_TAG_FASTINT);

	if (tv->v.fi >= 0) {
		t = DUK_U64_CONSTANT(0x4330000000000000) | (duk_uint64_t) tv->v.fi;
		DUK_DBLUNION_SET_UINT64(&du, t);
		return du.d - 4503599627370496.0;  /* 1 << 52 */
	} else {
		t = DUK_U64_CONSTANT(0xc330000000000000) | (duk_uint64_t) (-tv->v.fi);
		DUK_DBLUNION_SET_UINT64(&du, t);
		return du.d + 4503599627370496.0;  /* 1 << 52 */
	}
}
#endif  /* DUK_USE_FASTINT && DUK_USE_PACKED_TVAL */

#endif  /* DUK_USE_FASTINT */

/*
 *  Assertion helpers.
 */

#if defined(DUK_USE_ASSERTIONS)
DUK_INTERNAL void duk_tval_assert_valid(duk_tval *tv) {
	DUK_ASSERT(tv != NULL);
}
#endif
/*
 *  Unicode support tables automatically generated during build.
 */

/* #include duk_internal.h -> already included */

/*
 *  Unicode tables containing ranges of Unicode characters in a
 *  packed format.  These tables are used to match non-ASCII
 *  characters of complex productions by resorting to a linear
 *  range-by-range comparison.  This is very slow, but is expected
 *  to be very rare in practical ECMAScript source code, and thus
 *  compactness is most important.
 *
 *  The tables are matched using uni_range_match() and the format
 *  is described in tools/extract_chars.py.
 */

#if defined(DUK_USE_SOURCE_NONBMP)
/* IdentifierStart production with ASCII excluded */
/* duk_unicode_ids_noa[] */
/*
 *  Automatically generated by extract_chars.py, do not edit!
 */

const duk_uint8_t duk_unicode_ids_noa[1116] = {
249,176,176,80,111,7,47,15,47,254,11,197,191,0,72,2,15,115,66,19,50,7,2,34,
2,240,66,244,50,247,185,249,98,241,99,7,241,159,57,240,181,63,31,241,191,
21,18,245,50,15,1,24,27,35,15,2,2,240,239,15,244,156,15,10,241,26,21,6,240,
101,10,4,15,9,240,152,175,39,240,82,127,56,242,100,15,4,8,159,1,240,5,115,
19,240,98,98,4,52,15,2,14,18,47,0,27,9,85,19,240,98,98,18,18,31,17,50,15,5,
47,2,130,34,240,98,98,18,68,15,4,15,1,31,9,12,115,19,240,98,98,18,68,15,16,
18,47,1,15,3,2,84,34,52,18,2,20,20,36,191,8,15,38,114,34,240,114,240,4,15,
12,38,31,16,5,114,34,240,114,146,68,15,18,2,31,1,31,4,114,34,241,147,15,2,
6,41,47,10,86,240,36,240,130,130,3,111,44,242,2,29,111,44,18,2,66,240,130,
2,146,26,3,66,15,7,63,18,15,49,114,241,79,13,79,101,241,191,6,15,2,85,52,4,
24,37,205,15,3,241,98,6,3,241,178,255,224,63,35,54,32,35,63,25,35,63,17,35,
54,32,35,62,47,41,35,63,51,241,127,0,240,47,70,53,79,254,21,227,240,18,240,
166,243,180,168,194,63,0,240,47,0,240,47,0,194,47,1,242,79,21,5,15,53,244,
152,67,241,34,6,243,107,240,255,35,240,227,76,241,197,240,175,40,240,122,
242,95,68,15,79,241,255,3,111,41,240,238,27,241,207,12,241,79,27,43,241,67,
136,241,179,47,27,50,82,20,6,251,15,50,255,224,8,53,63,22,53,55,32,32,32,
47,15,63,37,38,32,66,38,67,53,92,98,38,246,96,224,240,44,245,112,80,57,32,
68,112,32,32,35,42,51,100,80,240,63,25,255,233,107,241,242,241,242,247,87,
52,29,241,98,6,3,242,136,15,2,240,122,98,98,98,98,98,98,98,111,66,15,254,
12,146,240,184,132,52,95,70,114,47,74,35,111,27,47,78,240,63,11,242,127,0,
255,224,244,255,240,0,138,143,60,255,240,4,14,47,2,255,227,127,243,95,30,
63,253,79,0,177,240,111,31,240,47,15,63,64,241,152,63,87,63,37,52,242,42,
34,35,47,7,240,255,36,240,15,34,243,5,64,33,207,12,191,7,240,191,13,143,31,
240,224,240,36,41,180,47,25,240,146,39,240,111,7,64,79,34,32,65,52,48,32,
240,162,58,130,213,53,53,166,38,47,27,43,159,99,240,255,255,0,26,150,223,7,
95,33,255,240,0,255,143,254,6,3,245,175,24,109,70,2,146,194,66,2,18,18,245,
207,19,255,224,93,240,79,48,63,38,241,171,246,100,47,119,241,111,10,127,10,
207,73,69,53,53,50,241,91,47,10,47,3,33,46,61,241,79,107,243,127,37,255,
223,13,79,33,242,31,16,239,14,111,22,191,14,63,20,87,36,241,207,142,240,79,
20,95,20,95,24,159,36,248,239,254,2,154,240,107,127,138,83,2,241,194,20,3,
240,123,240,122,240,255,51,240,50,27,240,107,240,175,56,242,135,31,50,15,1,
50,34,240,223,28,240,212,240,223,21,114,240,207,13,242,107,240,107,240,62,
240,47,96,243,159,41,242,62,242,62,241,79,254,13,15,13,176,159,6,248,207,7,
223,37,243,223,29,241,47,9,240,207,20,240,240,207,19,64,223,32,240,3,240,
112,32,241,95,2,47,9,244,102,32,35,46,41,143,31,241,135,49,63,6,38,33,36,
64,240,64,212,249,15,37,240,67,240,96,241,47,32,240,97,32,250,175,31,241,
179,241,111,32,240,96,242,223,27,224,243,159,11,253,127,28,246,111,48,241,
16,249,39,63,23,240,32,32,240,224,191,24,128,240,112,207,30,240,80,241,79,
41,255,152,47,21,240,48,242,63,14,246,38,33,47,22,240,112,240,181,33,47,16,
240,0,255,224,59,240,63,254,0,31,254,40,207,88,245,255,3,251,79,254,155,15,
254,50,31,254,236,95,254,19,159,255,0,16,173,255,225,43,143,15,246,63,14,
240,79,32,240,35,241,31,5,111,3,255,225,164,243,15,114,243,182,15,52,207,
50,18,15,14,255,240,0,110,169,255,225,229,255,240,1,64,31,254,1,31,35,47,3,
57,255,224,126,255,231,248,245,182,196,136,159,255,0,6,90,244,82,243,114,
19,3,19,50,178,2,98,243,18,51,114,98,240,194,50,66,4,98,255,224,70,63,9,47,
9,47,15,47,9,47,15,47,9,47,15,47,9,47,15,47,9,39,255,232,40,241,219,111,2,
15,254,6,95,28,255,228,8,251,95,45,243,72,15,254,58,131,47,11,33,32,48,41,
35,32,32,112,80,32,32,34,33,32,48,32,32,32,32,33,32,51,38,35,35,32,41,47,1,
98,36,47,1,255,240,0,3,143,255,0,149,201,241,191,254,242,124,252,227,255,
240,0,87,79,0,255,240,0,194,63,254,177,63,254,17,0,
};
#else
/* IdentifierStart production with ASCII and non-BMP excluded */
/* duk_unicode_ids_noabmp[] */
/*
 *  Automatically generated by extract_chars.py, do not edit!
 */

const duk_uint8_t duk_unicode_ids_noabmp[625] = {
249,176,176,80,111,7,47,15,47,254,11,197,191,0,72,2,15,115,66,19,50,7,2,34,
2,240,66,244,50,247,185,249,98,241,99,7,241,159,57,240,181,63,31,241,191,
21,18,245,50,15,1,24,27,35,15,2,2,240,239,15,244,156,15,10,241,26,21,6,240,
101,10,4,15,9,240,152,175,39,240,82,127,56,242,100,15,4,8,159,1,240,5,115,
19,240,98,98,4,52,15,2,14,18,47,0,27,9,85,19,240,98,98,18,18,31,17,50,15,5,
47,2,130,34,240,98,98,18,68,15,4,15,1,31,9,12,115,19,240,98,98,18,68,15,16,
18,47,1,15,3,2,84,34,52,18,2,20,20,36,191,8,15,38,114,34,240,114,240,4,15,
12,38,31,16,5,114,34,240,114,146,68,15,18,2,31,1,31,4,114,34,241,147,15,2,
6,41,47,10,86,240,36,240,130,130,3,111,44,242,2,29,111,44,18,2,66,240,130,
2,146,26,3,66,15,7,63,18,15,49,114,241,79,13,79,101,241,191,6,15,2,85,52,4,
24,37,205,15,3,241,98,6,3,241,178,255,224,63,35,54,32,35,63,25,35,63,17,35,
54,32,35,62,47,41,35,63,51,241,127,0,240,47,70,53,79,254,21,227,240,18,240,
166,243,180,168,194,63,0,240,47,0,240,47,0,194,47,1,242,79,21,5,15,53,244,
152,67,241,34,6,243,107,240,255,35,240,227,76,241,197,240,175,40,240,122,
242,95,68,15,79,241,255,3,111,41,240,238,27,241,207,12,241,79,27,43,241,67,
136,241,179,47,27,50,82,20,6,251,15,50,255,224,8,53,63,22,53,55,32,32,32,
47,15,63,37,38,32,66,38,67,53,92,98,38,246,96,224,240,44,245,112,80,57,32,
68,112,32,32,35,42,51,100,80,240,63,25,255,233,107,241,242,241,242,247,87,
52,29,241,98,6,3,242,136,15,2,240,122,98,98,98,98,98,98,98,111,66,15,254,
12,146,240,184,132,52,95,70,114,47,74,35,111,27,47,78,240,63,11,242,127,0,
255,224,244,255,240,0,138,143,60,255,240,4,14,47,2,255,227,127,243,95,30,
63,253,79,0,177,240,111,31,240,47,15,63,64,241,152,63,87,63,37,52,242,42,
34,35,47,7,240,255,36,240,15,34,243,5,64,33,207,12,191,7,240,191,13,143,31,
240,224,240,36,41,180,47,25,240,146,39,240,111,7,64,79,34,32,65,52,48,32,
240,162,58,130,213,53,53,166,38,47,27,43,159,99,240,255,255,0,26,150,223,7,
95,33,255,240,0,255,143,254,6,3,245,175,24,109,70,2,146,194,66,2,18,18,245,
207,19,255,224,93,240,79,48,63,38,241,171,246,100,47,119,241,111,10,127,10,
207,73,69,53,53,50,0,
};
#endif

#if defined(DUK_USE_SOURCE_NONBMP)
/* IdentifierStart production with Letter and ASCII excluded */
/* duk_unicode_ids_m_let_noa[] */
/*
 *  Automatically generated by extract_chars.py, do not edit!
 */

const duk_uint8_t duk_unicode_ids_m_let_noa[42] = {
255,240,0,94,18,255,233,99,241,51,63,254,215,32,240,184,240,2,255,240,6,89,
249,255,240,4,148,79,37,255,224,192,9,15,120,79,255,0,15,30,245,240,
};
#else
/* IdentifierStart production with Letter, ASCII, and non-BMP excluded */
/* duk_unicode_ids_m_let_noabmp[] */
/*
 *  Automatically generated by extract_chars.py, do not edit!
 */

const duk_uint8_t duk_unicode_ids_m_let_noabmp[24] = {
255,240,0,94,18,255,233,99,241,51,63,254,215,32,240,184,240,2,255,240,6,89,
249,0,
};
#endif

#if defined(DUK_USE_SOURCE_NONBMP)
/* IdentifierPart production with IdentifierStart and ASCII excluded */
/* duk_unicode_idp_m_ids_noa[] */
/*
 *  Automatically generated by extract_chars.py, do not edit!
 */

const duk_uint8_t duk_unicode_idp_m_ids_noa[576] = {
255,225,243,246,15,254,0,116,255,191,29,32,33,33,32,243,170,242,47,15,112,
245,118,53,49,35,57,240,144,241,15,11,244,218,240,25,241,56,160,240,163,40,
34,36,241,210,246,158,47,17,242,130,47,2,38,177,57,240,50,242,160,38,49,50,
160,177,57,240,0,50,242,160,36,81,50,64,240,107,64,194,242,160,39,34,34,
240,97,57,181,34,242,160,38,49,50,145,177,57,240,64,242,212,66,35,160,240,
9,240,36,242,182,34,35,129,193,57,240,50,242,160,38,34,35,129,193,57,240,
35,242,145,38,34,35,160,177,57,240,65,243,128,85,32,39,121,49,242,240,54,
215,41,244,144,56,197,57,243,1,121,192,32,32,81,242,63,4,33,106,47,20,160,
245,111,4,41,211,82,34,54,67,235,46,255,225,179,47,254,42,98,240,242,240,
241,241,1,243,47,16,160,57,241,50,57,245,209,241,64,246,139,91,185,247,41,
242,244,242,185,47,13,58,121,240,141,243,68,242,31,1,201,240,56,210,241,12,
57,241,237,242,47,4,153,121,246,130,47,5,80,112,50,251,143,42,36,255,225,0,
31,35,31,5,15,109,197,4,191,254,175,34,247,240,245,47,16,255,225,30,95,91,
31,255,0,100,121,159,55,5,159,18,31,66,31,254,0,64,64,80,240,148,244,161,
242,79,2,185,127,2,234,240,231,240,188,241,227,242,29,240,25,192,185,242,
29,208,145,57,241,50,242,64,34,49,97,32,241,180,97,253,231,33,57,255,240,3,
225,128,255,225,213,240,15,2,240,4,31,10,47,178,159,23,15,254,27,16,253,64,
248,116,255,224,25,159,254,68,178,33,99,241,162,80,249,113,255,225,49,57,
159,254,16,10,250,18,242,126,241,25,240,19,241,250,242,121,114,241,109,41,
97,241,224,210,242,45,147,73,244,75,112,249,43,105,115,242,145,38,49,50,
160,177,54,68,251,47,2,169,80,244,63,4,217,252,118,56,240,209,244,79,1,240,
25,244,60,153,244,94,89,254,78,249,121,253,150,54,64,240,233,241,166,35,
144,170,242,15,0,255,224,137,114,127,2,159,42,240,98,223,108,84,2,18,98,9,
159,34,66,18,73,159,254,3,211,255,240,3,165,217,247,132,242,214,240,185,
255,226,233,2,242,120,63,255,0,59,254,31,255,0,3,186,68,89,115,111,16,63,
134,47,254,71,223,34,255,224,244,242,117,242,41,15,0,15,8,66,239,254,68,70,
47,1,54,33,36,255,118,169,255,224,150,223,254,76,166,245,246,105,255,240,
192,105,175,224,0,
};
#else
/* IdentifierPart production with IdentifierStart, ASCII, and non-BMP excluded */
/* duk_unicode_idp_m_ids_noabmp[] */
/*
 *  Automatically generated by extract_chars.py, do not edit!
 */

const duk_uint8_t duk_unicode_idp_m_ids_noabmp[358] = {
255,225,243,246,15,254,0,116,255,191,29,32,33,33,32,243,170,242,47,15,112,
245,118,53,49,35,57,240,144,241,15,11,244,218,240,25,241,56,160,240,163,40,
34,36,241,210,246,158,47,17,242,130,47,2,38,177,57,240,50,242,160,38,49,50,
160,177,57,240,0,50,242,160,36,81,50,64,240,107,64,194,242,160,39,34,34,
240,97,57,181,34,242,160,38,49,50,145,177,57,240,64,242,212,66,35,160,240,
9,240,36,242,182,34,35,129,193,57,240,50,242,160,38,34,35,129,193,57,240,
35,242,145,38,34,35,160,177,57,240,65,243,128,85,32,39,121,49,242,240,54,
215,41,244,144,56,197,57,243,1,121,192,32,32,81,242,63,4,33,106,47,20,160,
245,111,4,41,211,82,34,54,67,235,46,255,225,179,47,254,42,98,240,242,240,
241,241,1,243,47,16,160,57,241,50,57,245,209,241,64,246,139,91,185,247,41,
242,244,242,185,47,13,58,121,240,141,243,68,242,31,1,201,240,56,210,241,12,
57,241,237,242,47,4,153,121,246,130,47,5,80,112,50,251,143,42,36,255,225,0,
31,35,31,5,15,109,197,4,191,254,175,34,247,240,245,47,16,255,225,30,95,91,
31,255,0,100,121,159,55,5,159,18,31,66,31,254,0,64,64,80,240,148,244,161,
242,79,2,185,127,2,234,240,231,240,188,241,227,242,29,240,25,192,185,242,
29,208,145,57,241,50,242,64,34,49,97,32,241,180,97,253,231,33,57,255,240,3,
225,128,255,225,213,240,15,2,240,4,31,10,47,178,159,23,0,
};
#endif

/*
 *  Case conversion tables generated using tools/extract_caseconv.py.
 */

/* duk_unicode_caseconv_uc[] */
/* duk_unicode_caseconv_lc[] */

/*
 *  Automatically generated by extract_caseconv.py, do not edit!
 */

const duk_uint8_t duk_unicode_caseconv_uc[1411] = {
152,3,128,3,0,184,7,192,6,192,112,35,242,199,224,64,74,192,49,32,128,162,
128,108,65,1,189,129,254,131,3,173,3,136,6,7,98,7,34,68,15,12,14,140,72,30,
104,28,112,32,67,0,65,4,0,138,0,128,4,1,88,65,76,83,8,104,14,72,43,16,253,
28,189,6,39,240,39,224,24,114,12,16,132,16,248,0,248,64,129,241,1,241,128,
195,228,3,229,2,7,204,7,206,4,15,160,15,164,6,31,96,31,104,16,62,224,63,
116,8,125,200,127,32,32,251,176,254,208,33,247,129,255,128,67,239,67,253,
64,135,223,7,254,129,15,216,15,220,2,31,208,31,216,4,63,192,63,208,8,133,
192,133,128,129,38,129,37,177,162,195,2,192,5,229,160,2,20,9,170,220,4,232,
40,127,160,255,144,154,136,4,4,4,0,192,9,152,9,144,48,19,160,19,145,0,41,
96,41,69,192,94,128,94,65,128,193,128,193,2,1,161,1,160,6,3,104,3,102,8,7,
56,7,52,64,14,248,14,240,144,31,144,31,130,128,68,96,68,66,64,145,192,145,
130,129,184,129,184,2,3,217,3,216,24,8,194,8,192,68,18,44,18,40,216,38,16,
38,8,112,77,16,77,6,3,192,35,192,18,199,168,71,168,24,15,168,143,172,132,
44,104,44,103,6,89,2,89,0,200,179,176,179,172,21,50,13,50,1,122,104,26,104,
1,212,228,116,228,65,233,204,233,204,143,211,189,83,188,130,167,127,167,
126,11,79,35,79,32,10,158,94,158,88,85,61,173,61,160,97,192,107,64,107,1,0,
226,128,226,3,1,198,1,196,6,3,228,3,226,8,10,0,6,152,16,31,192,31,184,34,
199,50,199,32,65,128,196,0,195,130,1,185,1,184,4,4,205,79,84,8,0,192,143,0,
142,193,1,52,128,203,2,45,39,16,199,5,253,0,11,80,57,192,15,240,23,128,19,
16,4,144,23,240,5,48,24,0,36,48,25,32,25,16,25,80,31,96,25,144,25,128,25,
160,35,208,25,224,34,0,26,128,26,112,27,240,31,112,29,208,24,224,31,48,31,
16,37,2,198,240,37,18,198,208,37,34,199,0,37,48,24,16,37,64,24,96,37,144,
24,240,37,176,25,0,37,202,122,176,38,0,25,48,38,26,122,192,38,48,25,64,38,
90,120,208,38,128,25,112,38,178,198,32,38,202,122,208,39,18,198,224,39,32,
25,208,39,80,25,240,39,210,198,64,40,42,124,80,40,122,123,16,40,128,26,224,
40,144,36,64,40,192,36,80,41,32,27,112,41,218,123,32,41,234,123,0,52,80,57,
144,55,112,55,96,58,192,56,96,60,32,58,48,60,192,56,192,61,0,57,32,61,16,
57,128,61,80,58,96,61,96,58,0,61,112,60,240,63,0,57,160,63,16,58,16,63,32,
63,144,63,48,55,240,63,80,57,80,76,240,76,1,200,0,65,33,200,16,65,65,200,
32,65,225,200,80,66,33,200,96,66,161,200,112,70,33,200,138,100,161,215,154,
119,209,215,210,198,49,216,234,124,97,233,177,230,1,251,224,57,145,254,81,
254,194,20,226,19,34,24,66,24,50,198,18,198,2,198,80,35,162,198,96,35,226,
207,50,207,42,120,202,120,186,121,74,124,74,124,58,124,42,181,58,123,60,
192,27,240,2,152,2,152,10,76,5,120,0,156,3,225,0,37,1,134,1,200,96,115,32,
97,0,96,32,118,24,29,40,24,64,24,8,44,60,10,106,10,164,61,45,0,36,1,152,
143,75,192,10,128,97,3,211,16,2,184,24,80,244,204,0,178,6,20,61,53,0,32,
129,95,15,168,64,116,160,98,99,234,88,29,40,24,152,24,0,250,166,7,74,6,38,
6,2,62,173,129,210,129,137,129,161,15,192,67,225,0,115,35,240,48,248,72,28,
200,252,20,62,20,7,50,63,7,15,133,129,204,143,194,67,225,128,115,35,240,
176,248,104,28,200,252,52,62,28,7,50,63,15,15,135,129,204,143,196,67,225,0,
115,35,241,48,248,72,28,200,252,84,62,20,7,50,63,23,15,133,129,204,143,198,
67,225,128,115,35,241,176,248,104,28,200,252,116,62,28,7,50,63,31,15,135,
129,204,143,200,67,229,0,115,35,242,48,249,72,28,200,252,148,62,84,7,50,63,
39,15,149,129,204,143,202,67,229,128,115,35,242,176,249,104,28,200,252,180,
62,92,7,50,63,47,15,151,129,204,143,204,67,229,0,115,35,243,48,249,72,28,
200,252,212,62,84,7,50,63,55,15,149,129,204,143,206,67,229,128,115,35,243,
176,249,104,28,200,252,244,62,92,7,50,63,63,15,151,129,204,143,208,67,237,
0,115,35,244,48,251,72,28,200,253,20,62,212,7,50,63,71,15,181,129,204,143,
210,67,237,128,115,35,244,176,251,104,28,200,253,52,62,220,7,50,63,79,15,
183,129,204,143,212,67,237,0,115,35,245,48,251,72,28,200,253,84,62,212,7,
50,63,87,15,181,129,204,143,214,67,237,128,115,35,245,176,251,104,28,200,
253,116,62,220,7,50,63,95,15,183,129,204,143,217,67,247,64,115,35,246,112,
28,136,28,200,253,164,7,12,7,50,63,109,1,200,129,161,15,219,224,114,32,104,
64,115,35,247,144,28,136,28,200,254,20,63,148,7,50,63,135,1,203,129,204,
143,226,64,113,32,115,35,248,208,28,184,26,16,254,62,7,46,6,132,7,50,63,
153,1,203,129,204,143,233,96,115,32,97,0,96,3,250,120,28,200,24,64,24,8,
254,180,7,50,6,132,63,175,129,204,129,132,1,161,15,241,96,116,160,97,0,96,
3,252,120,29,40,24,64,24,8,255,36,7,66,6,38,63,205,1,210,129,161,15,243,
224,116,160,97,0,104,67,254,80,255,208,28,200,255,156,7,82,7,50,63,233,1,
199,129,204,143,251,64,117,32,104,67,254,248,29,72,26,16,28,200,255,228,7,
82,7,51,246,1,0,35,0,35,125,128,192,8,192,9,63,96,80,2,48,2,103,216,30,0,
140,0,140,0,147,246,9,128,35,0,35,0,38,125,130,192,10,96,10,159,96,208,2,
152,2,167,216,156,10,136,10,141,246,41,2,162,2,154,253,138,192,168,128,167,
127,98,208,42,112,42,55,216,188,10,136,10,122,
};
const duk_uint8_t duk_unicode_caseconv_lc[706] = {
160,3,0,3,128,184,6,192,7,192,112,24,144,37,96,64,54,32,81,64,128,226,0,
235,65,129,199,1,230,130,3,145,3,177,34,7,70,7,134,36,15,244,13,236,24,32,
0,34,129,0,65,0,67,4,0,166,32,172,41,132,40,11,64,19,9,208,85,184,80,19,
240,19,248,12,57,32,33,160,172,114,244,67,244,24,248,64,248,0,129,241,129,
241,0,195,229,3,228,2,7,206,7,204,4,15,164,15,160,6,31,104,31,96,16,63,16,
63,0,32,126,96,126,64,64,253,64,253,0,129,251,129,251,0,67,247,67,238,0,
135,242,7,220,130,15,236,15,232,2,31,218,31,118,4,63,208,63,192,8,127,168,
125,232,16,255,192,251,192,33,255,161,247,192,68,44,4,46,4,9,45,137,52,13,
22,0,22,24,47,44,126,2,63,5,254,67,254,130,106,48,16,0,16,19,0,38,64,38,96,
192,78,64,78,132,0,165,0,165,151,1,121,1,122,6,3,4,3,6,8,6,128,6,132,24,13,
152,13,160,32,28,176,28,193,32,59,192,59,226,64,124,128,124,193,0,252,0,
252,148,2,34,2,35,18,4,140,4,142,20,13,192,13,196,16,30,192,30,200,192,70,
0,70,18,32,145,64,145,102,193,48,65,48,131,130,104,2,104,176,30,0,30,1,150,
61,64,61,66,192,125,100,125,68,33,99,57,99,64,50,200,2,200,22,69,157,101,
157,128,169,144,41,144,75,211,64,83,64,142,167,34,167,35,15,78,101,78,102,
126,157,230,157,232,21,59,245,59,248,90,121,10,121,16,84,242,212,242,226,
169,237,41,237,67,12,3,76,5,0,8,6,176,6,180,16,14,32,14,48,48,28,80,28,96,
64,126,224,127,0,139,28,139,28,193,6,3,14,3,16,8,6,224,6,228,21,61,80,19,
48,32,3,1,150,2,105,4,4,118,4,120,8,67,28,180,156,23,240,192,94,0,63,192,
96,64,148,192,97,128,149,0,99,128,119,64,99,192,150,64,100,0,150,192,100,
64,100,128,100,192,152,0,101,0,152,192,101,192,154,0,102,0,102,64,103,64,
156,128,103,192,157,64,105,192,106,0,107,128,162,0,109,192,164,128,124,64,
124,192,125,128,101,64,125,192,111,192,136,0,103,128,142,139,25,64,143,64,
102,128,143,139,25,128,144,192,96,0,145,0,162,64,145,64,163,0,221,128,221,
192,223,192,252,192,225,128,235,0,227,0,243,0,243,192,245,192,253,0,238,0,
254,64,252,129,48,1,51,199,167,128,55,199,239,7,236,199,243,7,240,199,251,
7,249,71,255,7,252,200,73,128,242,72,74,128,26,200,74,192,57,72,76,136,83,
136,96,200,97,11,24,11,24,75,24,128,154,203,24,199,95,75,25,0,159,75,27,64,
148,75,27,128,156,75,27,192,148,11,28,0,148,139,60,139,60,233,223,71,94,
105,226,233,227,41,227,64,153,105,234,192,151,41,235,0,152,105,235,64,155,
41,236,0,167,169,236,64,161,233,236,128,167,105,236,234,212,233,240,169,
240,233,241,41,229,41,241,64,160,169,241,135,99,128,128,152,64,13,32,96,
224,
};

#if defined(DUK_USE_REGEXP_CANON_WORKAROUND)
/*
 *  Automatically generated by extract_caseconv.py, do not edit!
 */

const duk_uint16_t duk_unicode_re_canon_lookup[65536] = {
0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,
28,29,30,31,32,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,
53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71,72,73,74,75,76,77,
78,79,80,81,82,83,84,85,86,87,88,89,90,91,92,93,94,95,96,65,66,67,68,69,70,
71,72,73,74,75,76,77,78,79,80,81,82,83,84,85,86,87,88,89,90,123,124,125,
126,127,128,129,130,131,132,133,134,135,136,137,138,139,140,141,142,143,
144,145,146,147,148,149,150,151,152,153,154,155,156,157,158,159,160,161,
162,163,164,165,166,167,168,169,170,171,172,173,174,175,176,177,178,179,
180,924,182,183,184,185,186,187,188,189,190,191,192,193,194,195,196,197,
198,199,200,201,202,203,204,205,206,207,208,209,210,211,212,213,214,215,
216,217,218,219,220,221,222,223,192,193,194,195,196,197,198,199,200,201,
202,203,204,205,206,207,208,209,210,211,212,213,214,247,216,217,218,219,
220,221,222,376,256,256,258,258,260,260,262,262,264,264,266,266,268,268,
270,270,272,272,274,274,276,276,278,278,280,280,282,282,284,284,286,286,
288,288,290,290,292,292,294,294,296,296,298,298,300,300,302,302,304,305,
306,306,308,308,310,310,312,313,313,315,315,317,317,319,319,321,321,323,
323,325,325,327,327,329,330,330,332,332,334,334,336,336,338,338,340,340,
342,342,344,344,346,346,348,348,350,350,352,352,354,354,356,356,358,358,
360,360,362,362,364,364,366,366,368,368,370,370,372,372,374,374,376,377,
377,379,379,381,381,383,579,385,386,386,388,388,390,391,391,393,394,395,
395,397,398,399,400,401,401,403,404,502,406,407,408,408,573,411,412,413,
544,415,416,416,418,418,420,420,422,423,423,425,426,427,428,428,430,431,
431,433,434,435,435,437,437,439,440,440,442,443,444,444,446,503,448,449,
450,451,452,452,452,455,455,455,458,458,458,461,461,463,463,465,465,467,
467,469,469,471,471,473,473,475,475,398,478,478,480,480,482,482,484,484,
486,486,488,488,490,490,492,492,494,494,496,497,497,497,500,500,502,503,
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64665L,64666L,64667L,64668L,64669L,64670L,64671L,64672L,64673L,64674L,
64675L,64676L,64677L,64678L,64679L,64680L,64681L,64682L,64683L,64684L,
64685L,64686L,64687L,64688L,64689L,64690L,64691L,64692L,64693L,64694L,
64695L,64696L,64697L,64698L,64699L,64700L,64701L,64702L,64703L,64704L,
64705L,64706L,64707L,64708L,64709L,64710L,64711L,64712L,64713L,64714L,
64715L,64716L,64717L,64718L,64719L,64720L,64721L,64722L,64723L,64724L,
64725L,64726L,64727L,64728L,64729L,64730L,64731L,64732L,64733L,64734L,
64735L,64736L,64737L,64738L,64739L,64740L,64741L,64742L,64743L,64744L,
64745L,64746L,64747L,64748L,64749L,64750L,64751L,64752L,64753L,64754L,
64755L,64756L,64757L,64758L,64759L,64760L,64761L,64762L,64763L,64764L,
64765L,64766L,64767L,64768L,64769L,64770L,64771L,64772L,64773L,64774L,
64775L,64776L,64777L,64778L,64779L,64780L,64781L,64782L,64783L,64784L,
64785L,64786L,64787L,64788L,64789L,64790L,64791L,64792L,64793L,64794L,
64795L,64796L,64797L,64798L,64799L,64800L,64801L,64802L,64803L,64804L,
64805L,64806L,64807L,64808L,64809L,64810L,64811L,64812L,64813L,64814L,
64815L,64816L,64817L,64818L,64819L,64820L,64821L,64822L,64823L,64824L,
64825L,64826L,64827L,64828L,64829L,64830L,64831L,64832L,64833L,64834L,
64835L,64836L,64837L,64838L,64839L,64840L,64841L,64842L,64843L,64844L,
64845L,64846L,64847L,64848L,64849L,64850L,64851L,64852L,64853L,64854L,
64855L,64856L,64857L,64858L,64859L,64860L,64861L,64862L,64863L,64864L,
64865L,64866L,64867L,64868L,64869L,64870L,64871L,64872L,64873L,64874L,
64875L,64876L,64877L,64878L,64879L,64880L,64881L,64882L,64883L,64884L,
64885L,64886L,64887L,64888L,64889L,64890L,64891L,64892L,64893L,64894L,
64895L,64896L,64897L,64898L,64899L,64900L,64901L,64902L,64903L,64904L,
64905L,64906L,64907L,64908L,64909L,64910L,64911L,64912L,64913L,64914L,
64915L,64916L,64917L,64918L,64919L,64920L,64921L,64922L,64923L,64924L,
64925L,64926L,64927L,64928L,64929L,64930L,64931L,64932L,64933L,64934L,
64935L,64936L,64937L,64938L,64939L,64940L,64941L,64942L,64943L,64944L,
64945L,64946L,64947L,64948L,64949L,64950L,64951L,64952L,64953L,64954L,
64955L,64956L,64957L,64958L,64959L,64960L,64961L,64962L,64963L,64964L,
64965L,64966L,64967L,64968L,64969L,64970L,64971L,64972L,64973L,64974L,
64975L,64976L,64977L,64978L,64979L,64980L,64981L,64982L,64983L,64984L,
64985L,64986L,64987L,64988L,64989L,64990L,64991L,64992L,64993L,64994L,
64995L,64996L,64997L,64998L,64999L,65000L,65001L,65002L,65003L,65004L,
65005L,65006L,65007L,65008L,65009L,65010L,65011L,65012L,65013L,65014L,
65015L,65016L,65017L,65018L,65019L,65020L,65021L,65022L,65023L,65024L,
65025L,65026L,65027L,65028L,65029L,65030L,65031L,65032L,65033L,65034L,
65035L,65036L,65037L,65038L,65039L,65040L,65041L,65042L,65043L,65044L,
65045L,65046L,65047L,65048L,65049L,65050L,65051L,65052L,65053L,65054L,
65055L,65056L,65057L,65058L,65059L,65060L,65061L,65062L,65063L,65064L,
65065L,65066L,65067L,65068L,65069L,65070L,65071L,65072L,65073L,65074L,
65075L,65076L,65077L,65078L,65079L,65080L,65081L,65082L,65083L,65084L,
65085L,65086L,65087L,65088L,65089L,65090L,65091L,65092L,65093L,65094L,
65095L,65096L,65097L,65098L,65099L,65100L,65101L,65102L,65103L,65104L,
65105L,65106L,65107L,65108L,65109L,65110L,65111L,65112L,65113L,65114L,
65115L,65116L,65117L,65118L,65119L,65120L,65121L,65122L,65123L,65124L,
65125L,65126L,65127L,65128L,65129L,65130L,65131L,65132L,65133L,65134L,
65135L,65136L,65137L,65138L,65139L,65140L,65141L,65142L,65143L,65144L,
65145L,65146L,65147L,65148L,65149L,65150L,65151L,65152L,65153L,65154L,
65155L,65156L,65157L,65158L,65159L,65160L,65161L,65162L,65163L,65164L,
65165L,65166L,65167L,65168L,65169L,65170L,65171L,65172L,65173L,65174L,
65175L,65176L,65177L,65178L,65179L,65180L,65181L,65182L,65183L,65184L,
65185L,65186L,65187L,65188L,65189L,65190L,65191L,65192L,65193L,65194L,
65195L,65196L,65197L,65198L,65199L,65200L,65201L,65202L,65203L,65204L,
65205L,65206L,65207L,65208L,65209L,65210L,65211L,65212L,65213L,65214L,
65215L,65216L,65217L,65218L,65219L,65220L,65221L,65222L,65223L,65224L,
65225L,65226L,65227L,65228L,65229L,65230L,65231L,65232L,65233L,65234L,
65235L,65236L,65237L,65238L,65239L,65240L,65241L,65242L,65243L,65244L,
65245L,65246L,65247L,65248L,65249L,65250L,65251L,65252L,65253L,65254L,
65255L,65256L,65257L,65258L,65259L,65260L,65261L,65262L,65263L,65264L,
65265L,65266L,65267L,65268L,65269L,65270L,65271L,65272L,65273L,65274L,
65275L,65276L,65277L,65278L,65279L,65280L,65281L,65282L,65283L,65284L,
65285L,65286L,65287L,65288L,65289L,65290L,65291L,65292L,65293L,65294L,
65295L,65296L,65297L,65298L,65299L,65300L,65301L,65302L,65303L,65304L,
65305L,65306L,65307L,65308L,65309L,65310L,65311L,65312L,65313L,65314L,
65315L,65316L,65317L,65318L,65319L,65320L,65321L,65322L,65323L,65324L,
65325L,65326L,65327L,65328L,65329L,65330L,65331L,65332L,65333L,65334L,
65335L,65336L,65337L,65338L,65339L,65340L,65341L,65342L,65343L,65344L,
65313L,65314L,65315L,65316L,65317L,65318L,65319L,65320L,65321L,65322L,
65323L,65324L,65325L,65326L,65327L,65328L,65329L,65330L,65331L,65332L,
65333L,65334L,65335L,65336L,65337L,65338L,65371L,65372L,65373L,65374L,
65375L,65376L,65377L,65378L,65379L,65380L,65381L,65382L,65383L,65384L,
65385L,65386L,65387L,65388L,65389L,65390L,65391L,65392L,65393L,65394L,
65395L,65396L,65397L,65398L,65399L,65400L,65401L,65402L,65403L,65404L,
65405L,65406L,65407L,65408L,65409L,65410L,65411L,65412L,65413L,65414L,
65415L,65416L,65417L,65418L,65419L,65420L,65421L,65422L,65423L,65424L,
65425L,65426L,65427L,65428L,65429L,65430L,65431L,65432L,65433L,65434L,
65435L,65436L,65437L,65438L,65439L,65440L,65441L,65442L,65443L,65444L,
65445L,65446L,65447L,65448L,65449L,65450L,65451L,65452L,65453L,65454L,
65455L,65456L,65457L,65458L,65459L,65460L,65461L,65462L,65463L,65464L,
65465L,65466L,65467L,65468L,65469L,65470L,65471L,65472L,65473L,65474L,
65475L,65476L,65477L,65478L,65479L,65480L,65481L,65482L,65483L,65484L,
65485L,65486L,65487L,65488L,65489L,65490L,65491L,65492L,65493L,65494L,
65495L,65496L,65497L,65498L,65499L,65500L,65501L,65502L,65503L,65504L,
65505L,65506L,65507L,65508L,65509L,65510L,65511L,65512L,65513L,65514L,
65515L,65516L,65517L,65518L,65519L,65520L,65521L,65522L,65523L,65524L,
65525L,65526L,65527L,65528L,65529L,65530L,65531L,65532L,65533L,65534L,
65535L,
};
#endif

#if defined(DUK_USE_REGEXP_CANON_BITMAP)
/*
 *  Automatically generated by extract_caseconv.py, do not edit!
 */

const duk_uint8_t duk_unicode_re_canon_bitmap[256] = {
23,0,224,19,1,228,255,255,255,255,255,255,255,255,255,255,63,254,255,127,
255,255,255,255,255,255,255,255,231,231,0,16,255,227,255,255,63,255,255,
255,255,255,255,255,1,252,255,255,255,255,255,255,255,255,255,255,255,255,
255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,
255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,
255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,
255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,
255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,
255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,
227,129,255,255,255,147,255,255,255,255,255,255,255,255,255,255,255,255,
255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,
255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,
255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,
255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,251,
};
#endif
/*
 *  Bitstream decoder.
 */

/* #include duk_internal.h -> already included */

/* Decode 'bits' bits from the input stream (bits must be 1...24).
 * When reading past bitstream end, zeroes are shifted in.  The result
 * is signed to match duk_bd_decode_flagged.
 */
DUK_INTERNAL duk_uint32_t duk_bd_decode(duk_bitdecoder_ctx *ctx, duk_small_int_t bits) {
	duk_small_int_t shift;
	duk_uint32_t mask;
	duk_uint32_t tmp;

	/* Note: cannot read more than 24 bits without possibly shifting top bits out.
	 * Fixable, but adds complexity.
	 */
	DUK_ASSERT(bits >= 1 && bits <= 24);

	while (ctx->currbits < bits) {
#if 0
		DUK_DDD(DUK_DDDPRINT("decode_bits: shift more data (bits=%ld, currbits=%ld)",
		                     (long) bits, (long) ctx->currbits));
#endif
		ctx->currval <<= 8;
		if (ctx->offset < ctx->length) {
			/* If ctx->offset >= ctx->length, we "shift zeroes in"
			 * instead of croaking.
			 */
			ctx->currval |= ctx->data[ctx->offset++];
		}
		ctx->currbits += 8;
	}
#if 0
	DUK_DDD(DUK_DDDPRINT("decode_bits: bits=%ld, currbits=%ld, currval=0x%08lx",
	                     (long) bits, (long) ctx->currbits, (unsigned long) ctx->currval));
#endif

	/* Extract 'top' bits of currval; note that the extracted bits do not need
	 * to be cleared, we just ignore them on next round.
	 */
	shift = ctx->currbits - bits;
	mask = (((duk_uint32_t) 1U) << bits) - 1U;
	tmp = (ctx->currval >> shift) & mask;
	ctx->currbits = shift;  /* remaining */

#if 0
	DUK_DDD(DUK_DDDPRINT("decode_bits: %ld bits -> 0x%08lx (%ld), currbits=%ld, currval=0x%08lx",
	                     (long) bits, (unsigned long) tmp, (long) tmp, (long) ctx->currbits, (unsigned long) ctx->currval));
#endif

	return tmp;
}

DUK_INTERNAL duk_small_uint_t duk_bd_decode_flag(duk_bitdecoder_ctx *ctx) {
	return (duk_small_uint_t) duk_bd_decode(ctx, 1);
}

/* Decode a one-bit flag, and if set, decode a value of 'bits', otherwise return
 * default value.
 */
DUK_INTERNAL duk_uint32_t duk_bd_decode_flagged(duk_bitdecoder_ctx *ctx, duk_small_int_t bits, duk_uint32_t def_value) {
	if (duk_bd_decode_flag(ctx)) {
		return duk_bd_decode(ctx, bits);
	} else {
		return def_value;
	}
}

/* Signed variant, allows negative marker value. */
DUK_INTERNAL duk_int32_t duk_bd_decode_flagged_signed(duk_bitdecoder_ctx *ctx, duk_small_int_t bits, duk_int32_t def_value) {
	return (duk_int32_t) duk_bd_decode_flagged(ctx, bits, (duk_uint32_t) def_value);
}

/* Shared varint encoding.  Match dukutil.py BitEncode.varuint(). */
DUK_INTERNAL duk_uint32_t duk_bd_decode_varuint(duk_bitdecoder_ctx *ctx) {
	duk_small_uint_t t;

	/* The bit encoding choices here are based on manual testing against
	 * the actual varuints generated by genbuiltins.py.
	 */
	switch (duk_bd_decode(ctx, 2)) {
	case 0:
		return 0;  /* [0,0] */
	case 1:
		return duk_bd_decode(ctx, 2) + 1;  /* [1,4] */
	case 2:
		return duk_bd_decode(ctx, 5) + 5;  /* [5,36] */
	default:
		t = duk_bd_decode(ctx, 7);
		if (t == 0) {
			return duk_bd_decode(ctx, 20);
		}
		return (t - 1) + 37;  /* [37,163] */
	}
}

/* Decode a bit packed string from a custom format used by genbuiltins.py.
 * This function is here because it's used for both heap and thread inits.
 * Caller must supply the output buffer whose size is NOT checked!
 */

#define DUK__BITPACK_LETTER_LIMIT  26
#define DUK__BITPACK_LOOKUP1       26
#define DUK__BITPACK_LOOKUP2       27
#define DUK__BITPACK_SWITCH1       28
#define DUK__BITPACK_SWITCH        29
#define DUK__BITPACK_UNUSED1       30
#define DUK__BITPACK_EIGHTBIT      31

DUK_LOCAL const duk_uint8_t duk__bitpacked_lookup[16] = {
	DUK_ASC_0, DUK_ASC_1, DUK_ASC_2, DUK_ASC_3,
	DUK_ASC_4, DUK_ASC_5, DUK_ASC_6, DUK_ASC_7,
	DUK_ASC_8, DUK_ASC_9, DUK_ASC_UNDERSCORE, DUK_ASC_SPACE,
	0x82, 0x80, DUK_ASC_DOUBLEQUOTE, DUK_ASC_LCURLY
};

DUK_INTERNAL duk_small_uint_t duk_bd_decode_bitpacked_string(duk_bitdecoder_ctx *bd, duk_uint8_t *out) {
	duk_small_uint_t len;
	duk_small_uint_t mode;
	duk_small_uint_t t;
	duk_small_uint_t i;

	len = duk_bd_decode(bd, 5);
	if (len == 31) {
		len = duk_bd_decode(bd, 8);  /* Support up to 256 bytes; rare. */
	}

	mode = 32;  /* 0 = uppercase, 32 = lowercase (= 'a' - 'A') */
	for (i = 0; i < len; i++) {
		t = duk_bd_decode(bd, 5);
		if (t < DUK__BITPACK_LETTER_LIMIT) {
			t = t + DUK_ASC_UC_A + mode;
		} else if (t == DUK__BITPACK_LOOKUP1) {
			t = duk__bitpacked_lookup[duk_bd_decode(bd, 3)];
		} else if (t == DUK__BITPACK_LOOKUP2) {
			t = duk__bitpacked_lookup[8 + duk_bd_decode(bd, 3)];
		} else if (t == DUK__BITPACK_SWITCH1) {
			t = duk_bd_decode(bd, 5);
			DUK_ASSERT_DISABLE(t >= 0);  /* unsigned */
			DUK_ASSERT(t <= 25);
			t = t + DUK_ASC_UC_A + (mode ^ 32);
		} else if (t == DUK__BITPACK_SWITCH) {
			mode = mode ^ 32;
			t = duk_bd_decode(bd, 5);
			DUK_ASSERT_DISABLE(t >= 0);
			DUK_ASSERT(t <= 25);
			t = t + DUK_ASC_UC_A + mode;
		} else if (t == DUK__BITPACK_EIGHTBIT) {
			t = duk_bd_decode(bd, 8);
		}
		out[i] = (duk_uint8_t) t;
	}

	return len;
}

/* automatic undefs */
#undef DUK__BITPACK_EIGHTBIT
#undef DUK__BITPACK_LETTER_LIMIT
#undef DUK__BITPACK_LOOKUP1
#undef DUK__BITPACK_LOOKUP2
#undef DUK__BITPACK_SWITCH
#undef DUK__BITPACK_SWITCH1
#undef DUK__BITPACK_UNUSED1
/*
 *  Bitstream encoder.
 */

/* #include duk_internal.h -> already included */

DUK_INTERNAL void duk_be_encode(duk_bitencoder_ctx *ctx, duk_uint32_t data, duk_small_int_t bits) {
	duk_uint8_t tmp;

	DUK_ASSERT(ctx != NULL);
	DUK_ASSERT(ctx->currbits < 8);

	/* This limitation would be fixable but adds unnecessary complexity. */
	DUK_ASSERT(bits >= 1 && bits <= 24);

	ctx->currval = (ctx->currval << bits) | data;
	ctx->currbits += bits;

	while (ctx->currbits >= 8) {
		if (ctx->offset < ctx->length) {
			tmp = (duk_uint8_t) ((ctx->currval >> (ctx->currbits - 8)) & 0xff);
			ctx->data[ctx->offset++] = tmp;
		} else {
			/* If buffer has been exhausted, truncate bitstream */
			ctx->truncated = 1;
		}

		ctx->currbits -= 8;
	}
}

DUK_INTERNAL void duk_be_finish(duk_bitencoder_ctx *ctx) {
	duk_small_int_t npad;

	DUK_ASSERT(ctx != NULL);
	DUK_ASSERT(ctx->currbits < 8);

	npad = (duk_small_int_t) (8 - ctx->currbits);
	if (npad > 0) {
		duk_be_encode(ctx, 0, npad);
	}
	DUK_ASSERT(ctx->currbits == 0);
}
/*
 *  Fast buffer writer with slack management.
 */

/* #include duk_internal.h -> already included */

/* XXX: Avoid duk_{memcmp,memmove}_unsafe() by imposing a minimum length of
 * >0 for the underlying dynamic buffer.
 */

/*
 *  Macro support functions (use only macros in calling code)
 */

DUK_LOCAL void duk__bw_update_ptrs(duk_hthread *thr, duk_bufwriter_ctx *bw_ctx, duk_size_t curr_offset, duk_size_t new_length) {
	duk_uint8_t *p;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(bw_ctx != NULL);
	DUK_UNREF(thr);

	/* 'p' might be NULL when the underlying buffer is zero size.  If so,
	 * the resulting pointers are not used unsafely.
	 */
	p = (duk_uint8_t *) DUK_HBUFFER_DYNAMIC_GET_DATA_PTR(thr->heap, bw_ctx->buf);
	DUK_ASSERT(p != NULL || (DUK_HBUFFER_DYNAMIC_GET_SIZE(bw_ctx->buf) == 0 && curr_offset == 0 && new_length == 0));
	bw_ctx->p = p + curr_offset;
	bw_ctx->p_base = p;
	bw_ctx->p_limit = p + new_length;
}

DUK_INTERNAL void duk_bw_init(duk_hthread *thr, duk_bufwriter_ctx *bw_ctx, duk_hbuffer_dynamic *h_buf) {
	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(bw_ctx != NULL);
	DUK_ASSERT(h_buf != NULL);

	bw_ctx->buf = h_buf;
	duk__bw_update_ptrs(thr, bw_ctx, 0, DUK_HBUFFER_DYNAMIC_GET_SIZE(h_buf));
}

DUK_INTERNAL void duk_bw_init_pushbuf(duk_hthread *thr, duk_bufwriter_ctx *bw_ctx, duk_size_t buf_size) {
	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(bw_ctx != NULL);

	(void) duk_push_dynamic_buffer(thr, buf_size);
	bw_ctx->buf = (duk_hbuffer_dynamic *) duk_known_hbuffer(thr, -1);
	DUK_ASSERT(bw_ctx->buf != NULL);
	duk__bw_update_ptrs(thr, bw_ctx, 0, buf_size);
}

/* Resize target buffer for requested size.  Called by the macro only when the
 * fast path test (= there is space) fails.
 */
DUK_INTERNAL duk_uint8_t *duk_bw_resize(duk_hthread *thr, duk_bufwriter_ctx *bw_ctx, duk_size_t sz) {
	duk_size_t curr_off;
	duk_size_t add_sz;
	duk_size_t new_sz;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(bw_ctx != NULL);

	/* We could do this operation without caller updating bw_ctx->ptr,
	 * but by writing it back here we can share code better.
	 */

	curr_off = (duk_size_t) (bw_ctx->p - bw_ctx->p_base);
	add_sz = (curr_off >> DUK_BW_SLACK_SHIFT) + DUK_BW_SLACK_ADD;
	new_sz = curr_off + sz + add_sz;
	if (DUK_UNLIKELY(new_sz < curr_off)) {
		/* overflow */
		DUK_ERROR_RANGE(thr, DUK_STR_BUFFER_TOO_LONG);
		DUK_WO_NORETURN(return NULL;);
	}
#if 0  /* for manual torture testing: tight allocation, useful with valgrind */
	new_sz = curr_off + sz;
#endif

	/* This is important to ensure dynamic buffer data pointer is not
	 * NULL (which is possible if buffer size is zero), which in turn
	 * causes portability issues with e.g. memmove() and memcpy().
	 */
	DUK_ASSERT(new_sz >= 1);

	DUK_DD(DUK_DDPRINT("resize bufferwriter from %ld to %ld (add_sz=%ld)", (long) curr_off, (long) new_sz, (long) add_sz));

	duk_hbuffer_resize(thr, bw_ctx->buf, new_sz);
	duk__bw_update_ptrs(thr, bw_ctx, curr_off, new_sz);
	return bw_ctx->p;
}

/* Make buffer compact, matching current written size. */
DUK_INTERNAL void duk_bw_compact(duk_hthread *thr, duk_bufwriter_ctx *bw_ctx) {
	duk_size_t len;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(bw_ctx != NULL);
	DUK_UNREF(thr);

	len = (duk_size_t) (bw_ctx->p - bw_ctx->p_base);
	duk_hbuffer_resize(thr, bw_ctx->buf, len);
	duk__bw_update_ptrs(thr, bw_ctx, len, len);
}

DUK_INTERNAL void duk_bw_write_raw_slice(duk_hthread *thr, duk_bufwriter_ctx *bw, duk_size_t src_off, duk_size_t len) {
	duk_uint8_t *p_base;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(bw != NULL);
	DUK_ASSERT(src_off <= DUK_BW_GET_SIZE(thr, bw));
	DUK_ASSERT(len <= DUK_BW_GET_SIZE(thr, bw));
	DUK_ASSERT(src_off + len <= DUK_BW_GET_SIZE(thr, bw));
	DUK_UNREF(thr);

	p_base = bw->p_base;
	duk_memcpy_unsafe((void *) bw->p,
	                  (const void *) (p_base + src_off),
	                  (size_t) len);
	bw->p += len;
}

DUK_INTERNAL void duk_bw_write_ensure_slice(duk_hthread *thr, duk_bufwriter_ctx *bw, duk_size_t src_off, duk_size_t len) {
	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(bw != NULL);
	DUK_ASSERT(src_off <= DUK_BW_GET_SIZE(thr, bw));
	DUK_ASSERT(len <= DUK_BW_GET_SIZE(thr, bw));
	DUK_ASSERT(src_off + len <= DUK_BW_GET_SIZE(thr, bw));

	DUK_BW_ENSURE(thr, bw, len);
	duk_bw_write_raw_slice(thr, bw, src_off, len);
}

DUK_INTERNAL void duk_bw_insert_raw_bytes(duk_hthread *thr, duk_bufwriter_ctx *bw, duk_size_t dst_off, const duk_uint8_t *buf, duk_size_t len) {
	duk_uint8_t *p_base;
	duk_size_t buf_sz, move_sz;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(bw != NULL);
	DUK_ASSERT(dst_off <= DUK_BW_GET_SIZE(thr, bw));
	DUK_ASSERT(buf != NULL);
	DUK_UNREF(thr);

	p_base = bw->p_base;
	buf_sz = (duk_size_t) (bw->p - p_base);  /* constrained by maximum buffer size */
	move_sz = buf_sz - dst_off;

	DUK_ASSERT(p_base != NULL);  /* buffer size is >= 1 */
	duk_memmove_unsafe((void *) (p_base + dst_off + len),
	                   (const void *) (p_base + dst_off),
	                   (size_t) move_sz);
	duk_memcpy_unsafe((void *) (p_base + dst_off),
	                  (const void *) buf,
	                  (size_t) len);
	bw->p += len;
}

DUK_INTERNAL void duk_bw_insert_ensure_bytes(duk_hthread *thr, duk_bufwriter_ctx *bw, duk_size_t dst_off, const duk_uint8_t *buf, duk_size_t len) {
	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(bw != NULL);
	DUK_ASSERT(dst_off <= DUK_BW_GET_SIZE(thr, bw));
	DUK_ASSERT(buf != NULL);

	DUK_BW_ENSURE(thr, bw, len);
	duk_bw_insert_raw_bytes(thr, bw, dst_off, buf, len);
}

DUK_INTERNAL void duk_bw_insert_raw_slice(duk_hthread *thr, duk_bufwriter_ctx *bw, duk_size_t dst_off, duk_size_t src_off, duk_size_t len) {
	duk_uint8_t *p_base;
	duk_size_t buf_sz, move_sz;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(bw != NULL);
	DUK_ASSERT(dst_off <= DUK_BW_GET_SIZE(thr, bw));
	DUK_ASSERT(src_off <= DUK_BW_GET_SIZE(thr, bw));
	DUK_ASSERT(len <= DUK_BW_GET_SIZE(thr, bw));
	DUK_ASSERT(src_off + len <= DUK_BW_GET_SIZE(thr, bw));
	DUK_UNREF(thr);

	p_base = bw->p_base;

	/* Don't support "straddled" source now. */
	DUK_ASSERT(dst_off <= src_off || dst_off >= src_off + len);

	if (dst_off <= src_off) {
		/* Target is before source.  Source offset is expressed as
		 * a "before change" offset.  Account for the memmove.
		 */
		src_off += len;
	}

	buf_sz = (duk_size_t) (bw->p - p_base);
	move_sz = buf_sz - dst_off;

	DUK_ASSERT(p_base != NULL);  /* buffer size is >= 1 */
	duk_memmove_unsafe((void *) (p_base + dst_off + len),
	                   (const void *) (p_base + dst_off),
	                   (size_t) move_sz);
	duk_memcpy_unsafe((void *) (p_base + dst_off),
	                  (const void *) (p_base + src_off),
	                  (size_t) len);
	bw->p += len;
}

DUK_INTERNAL void duk_bw_insert_ensure_slice(duk_hthread *thr, duk_bufwriter_ctx *bw, duk_size_t dst_off, duk_size_t src_off, duk_size_t len) {
	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(bw != NULL);
	DUK_ASSERT(dst_off <= DUK_BW_GET_SIZE(thr, bw));
	DUK_ASSERT(src_off <= DUK_BW_GET_SIZE(thr, bw));
	DUK_ASSERT(len <= DUK_BW_GET_SIZE(thr, bw));
	DUK_ASSERT(src_off + len <= DUK_BW_GET_SIZE(thr, bw));

	/* Don't support "straddled" source now. */
	DUK_ASSERT(dst_off <= src_off || dst_off >= src_off + len);

	DUK_BW_ENSURE(thr, bw, len);
	duk_bw_insert_raw_slice(thr, bw, dst_off, src_off, len);
}

DUK_INTERNAL duk_uint8_t *duk_bw_insert_raw_area(duk_hthread *thr, duk_bufwriter_ctx *bw, duk_size_t off, duk_size_t len) {
	duk_uint8_t *p_base, *p_dst, *p_src;
	duk_size_t buf_sz, move_sz;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(bw != NULL);
	DUK_ASSERT(off <= DUK_BW_GET_SIZE(thr, bw));
	DUK_UNREF(thr);

	p_base = bw->p_base;
	buf_sz = (duk_size_t) (bw->p - p_base);
	move_sz = buf_sz - off;
	p_dst = p_base + off + len;
	p_src = p_base + off;
	duk_memmove_unsafe((void *) p_dst, (const void *) p_src, (size_t) move_sz);
	return p_src;  /* point to start of 'reserved area' */
}

DUK_INTERNAL duk_uint8_t *duk_bw_insert_ensure_area(duk_hthread *thr, duk_bufwriter_ctx *bw, duk_size_t off, duk_size_t len) {
	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(bw != NULL);
	DUK_ASSERT(off <= DUK_BW_GET_SIZE(thr, bw));

	DUK_BW_ENSURE(thr, bw, len);
	return duk_bw_insert_raw_area(thr, bw, off, len);
}

DUK_INTERNAL void duk_bw_remove_raw_slice(duk_hthread *thr, duk_bufwriter_ctx *bw, duk_size_t off, duk_size_t len) {
	duk_size_t move_sz;

	duk_uint8_t *p_base;
	duk_uint8_t *p_src;
	duk_uint8_t *p_dst;

	DUK_ASSERT(thr != NULL);
	DUK_ASSERT(bw != NULL);
	DUK_ASSERT(off <= DUK_BW_GET_SIZE(thr, bw));
	DUK_ASSERT(len <= DUK_BW_GET_SIZE(thr, bw));
	DUK_ASSERT(off + len <= DUK_BW_GET_SIZE(thr, bw));
	DUK_UNREF(thr);

	p_base = bw->p_base;
	p_dst = p_base + off;
	p_src = p_dst + len;
	move_sz = (duk_size_t) (bw->p - p_src);
	duk_memmove_unsafe((void *) p_dst,
	                   (const void *) p_src,
	                   (size_t) move_sz);
	bw->p -= len;
}

/*
 *  Macro support functions for reading/writing raw data.
 *
 *  These are done using mempcy to ensure they're valid even for unaligned
 *  reads/writes on platforms where alignment counts.  On x86 at least gcc
 *  is able to compile these into a bswap+mov.  "Always inline" is used to
 *  ensure these macros compile to minimal code.
 *
 *  Not really bufwriter related, but currently used together.
 */

DUK_INTERNAL DUK_ALWAYS_INLINE duk_uint16_t duk_raw_read_u16_be(duk_uint8_t **p) {
	union {
		duk_uint8_t b[2];
		duk_uint16_t x;
	} u;

	duk_memcpy((void *) u.b, (const void *) (*p), (size_t) 2);
	u.x = DUK_NTOH16(u.x);
	*p += 2;
	return u.x;
}

DUK_INTERNAL DUK_ALWAYS_INLINE duk_uint32_t duk_raw_read_u32_be(duk_uint8_t **p) {
	union {
		duk_uint8_t b[4];
		duk_uint32_t x;
	} u;

	duk_memcpy((void *) u.b, (const void *) (*p), (size_t) 4);
	u.x = DUK_NTOH32(u.x);
	*p += 4;
	return u.x;
}

DUK_INTERNAL DUK_ALWAYS_INLINE duk_double_t duk_raw_read_double_be(duk_uint8_t **p) {
	duk_double_union du;
	union {
		duk_uint8_t b[4];
		duk_uint32_t x;
	} u;

	duk_memcpy((void *) u.b, (const void *) (*p), (size_t) 4);
	u.x = DUK_NTOH32(u.x);
	du.ui[DUK_DBL_IDX_UI0] = u.x;
	duk_memcpy((void *) u.b, (const void *) (*p + 4), (size_t) 4);
	u.x = DUK_NTOH32(u.x);
	du.ui[DUK_DBL_IDX_UI1] = u.x;
	*p += 8;

	return du.d;
}

DUK_INTERNAL DUK_ALWAYS_INLINE void duk_raw_write_u16_be(duk_uint8_t **p, duk_uint16_t val) {
	union {
		duk_uint8_t b[2];
		duk_uint16_t x;
	} u;

	u.x = DUK_HTON16(val);
	duk_memcpy((void *) (*p), (const void *) u.b, (size_t) 2);
	*p += 2;
}

DUK_INTERNAL DUK_ALWAYS_INLINE void duk_raw_write_u32_be(duk_uint8_t **p, duk_uint32_t val) {
	union {
		duk_uint8_t b[4];
		duk_uint32_t x;
	} u;

	u.x = DUK_HTON32(val);
	duk_memcpy((void *) (*p), (const void *) u.b, (size_t) 4);
	*p += 4;
}

DUK_INTERNAL DUK_ALWAYS_INLINE void duk_raw_write_double_be(duk_uint8_t **p, duk_double_t val) {
	duk_double_union du;
	union {
		duk_uint8_t b[4];
		duk_uint32_t x;
	} u;

	du.d = val;
	u.x = du.ui[DUK_DBL_IDX_UI0];
	u.x = DUK_HTON32(u.x);
	duk_memcpy((void *) (*p), (const void *) u.b, (size_t) 4);
	u.x = du.ui[DUK_DBL_IDX_UI1];
	u.x = DUK_HTON32(u.x);
	duk_memcpy((void *) (*p + 4), (const void *) u.b, (size_t) 4);
	*p += 8;
}

/*
 *  Assertion helpers
 */

#if defined(DUK_USE_ASSERTIONS)
DUK_INTERNAL void duk_bw_assert_valid(duk_hthread *thr, duk_bufwriter_ctx *bw_ctx) {
	DUK_UNREF(thr);
	DUK_ASSERT(bw_ctx != NULL);
	DUK_ASSERT(bw_ctx->buf != NULL);
	DUK_ASSERT((DUK_HBUFFER_DYNAMIC_GET_SIZE(bw_ctx->buf) == 0) ||
	           (bw_ctx->p != NULL &&
	            bw_ctx->p_base != NULL &&
	            bw_ctx->p_limit != NULL &&
	            bw_ctx->p_limit >= bw_ctx->p_base &&
	            bw_ctx->p >= bw_ctx->p_base &&
	            bw_ctx->p <= bw_ctx->p_limit));
}
#endif
/*
 *  Cast helpers.
 *
 *  C99+ coercion is challenging portability-wise because out-of-range casts
 *  may invoke implementation defined or even undefined behavior.  See e.g.
 *  http://blog.frama-c.com/index.php?post/2013/10/09/Overflow-float-integer.
 *
 *  Provide explicit cast helpers which try to avoid implementation defined
 *  or undefined behavior.  These helpers can then be simplified in the vast
 *  majority of cases where the implementation defined or undefined behavior
 *  is not problematic.
 */

/* #include duk_internal.h -> already included */

/* Portable double-to-integer cast which avoids undefined behavior and avoids
 * relying on fmin(), fmax(), or other intrinsics.  Out-of-range results are
 * not assumed by caller, but here value is clamped, NaN converts to minval.
 */
#define DUK__DOUBLE_INT_CAST1(tname,minval,maxval)  do { \
		if (DUK_LIKELY(x >= (duk_double_t) (minval))) { \
			DUK_ASSERT(!DUK_ISNAN(x)); \
			if (DUK_LIKELY(x <= (duk_double_t) (maxval))) { \
				return (tname) x; \
			} else { \
				return (tname) (maxval); \
			} \
		} else { \
			/* NaN or below minval.  Since we don't care about the result \
			 * for out-of-range values, just return the minimum value for \
			 * both. \
			 */ \
			return (tname) (minval); \
		} \
	} while (0)

/* Rely on specific NaN behavior for duk_double_{fmin,fmax}(): if either
 * argument is a NaN, return the second argument.  This avoids a
 * NaN-to-integer cast which is undefined behavior.
 */
#define DUK__DOUBLE_INT_CAST2(tname,minval,maxval)  do { \
		return (tname) duk_double_fmin(duk_double_fmax(x, (duk_double_t) (minval)), (duk_double_t) (maxval)); \
	} while (0)

/* Another solution which doesn't need C99+ behavior for fmin() and fmax(). */
#define DUK__DOUBLE_INT_CAST3(tname,minval,maxval)  do { \
		if (DUK_ISNAN(x)) { \
			/* 0 or any other value is fine. */ \
			return (tname) 0; \
		} else \
			return (tname) DUK_FMIN(DUK_FMAX(x, (duk_double_t) (minval)), (duk_double_t) (maxval)); \
		} \
	} while (0)

/* C99+ solution: relies on specific fmin() and fmax() behavior in C99: if
 * one argument is NaN but the other isn't, the non-NaN argument is returned.
 * Because the limits are non-NaN values, explicit NaN check is not needed.
 * This may not work on all legacy platforms, and also doesn't seem to inline
 * the fmin() and fmax() calls (unless one uses -ffast-math which we don't
 * support).
 */
#define DUK__DOUBLE_INT_CAST4(tname,minval,maxval)  do { \
		return (tname) DUK_FMIN(DUK_FMAX(x, (duk_double_t) (minval)), (duk_double_t) (maxval)); \
	} while (0)

DUK_INTERNAL duk_int_t duk_double_to_int_t(duk_double_t x) {
#if defined(DUK_USE_ALLOW_UNDEFINED_BEHAVIOR)
	/* Real world solution: almost any practical platform will provide
	 * an integer value without any guarantees what it is (which is fine).
	 */
	return (duk_int_t) x;
#else
	DUK__DOUBLE_INT_CAST1(duk_int_t, DUK_INT_MIN, DUK_INT_MAX);
#endif
}

DUK_INTERNAL duk_uint_t duk_double_to_uint_t(duk_double_t x) {
#if defined(DUK_USE_ALLOW_UNDEFINED_BEHAVIOR)
	return (duk_uint_t) x;
#else
	DUK__DOUBLE_INT_CAST1(duk_uint_t, DUK_UINT_MIN, DUK_UINT_MAX);
#endif
}

DUK_INTERNAL duk_int32_t duk_double_to_int32_t(duk_double_t x) {
#if defined(DUK_USE_ALLOW_UNDEFINED_BEHAVIOR)
	return (duk_int32_t) x;
#else
	DUK__DOUBLE_INT_CAST1(duk_int32_t, DUK_INT32_MIN, DUK_INT32_MAX);
#endif
}

DUK_INTERNAL duk_uint32_t duk_double_to_uint32_t(duk_double_t x) {
#if defined(DUK_USE_ALLOW_UNDEFINED_BEHAVIOR)
	return (duk_uint32_t) x;
#else
	DUK__DOUBLE_INT_CAST1(duk_uint32_t, DUK_UINT32_MIN, DUK_UINT32_MAX);
#endif
}

/* Largest IEEE double that doesn't round to infinity in the default rounding
 * mode.  The exact midpoint between (1 - 2^(-24)) * 2^128 and 2^128 rounds to
 * infinity, at least on x64.  This number is one double unit below that
 * midpoint.  See misc/float_cast.c.
 */
#define DUK__FLOAT_ROUND_LIMIT      340282356779733623858607532500980858880.0

/* Maximum IEEE float.  Double-to-float conversion above this would be out of
 * range and thus technically undefined behavior.
 */
#define DUK__FLOAT_MAX              340282346638528859811704183484516925440.0

DUK_INTERNAL duk_float_t duk_double_to_float_t(duk_double_t x) {
	/* Even a double-to-float cast is technically undefined behavior if
	 * the double is out-of-range.  C99 Section 6.3.1.5:
	 *
	 *   If the value being converted is in the range of values that can
	 *   be represented but cannot be represented exactly, the result is
	 *   either the nearest higher or nearest lower representable value,
	 *   chosen in an implementation-defined manner.  If the value being
	 *   converted is outside the range of values that can be represented,
	 *   the behavior is undefined.
	 */
#if defined(DUK_USE_ALLOW_UNDEFINED_BEHAVIOR)
	return (duk_float_t) x;
#else
	duk_double_t t;

	t = DUK_FABS(x);
	DUK_ASSERT((DUK_ISNAN(x) && DUK_ISNAN(t)) ||
	           (!DUK_ISNAN(x) && !DUK_ISNAN(t)));

	if (DUK_LIKELY(t <= DUK__FLOAT_MAX)) {
		/* Standard in-range case, try to get here with a minimum
		 * number of checks and branches.
		 */
		DUK_ASSERT(!DUK_ISNAN(x));
		return (duk_float_t) x;
	} else if (t <= DUK__FLOAT_ROUND_LIMIT) {
		/* Out-of-range, but rounds to min/max float. */
		DUK_ASSERT(!DUK_ISNAN(x));
		if (x < 0.0) {
			return (duk_float_t) -DUK__FLOAT_MAX;
		} else {
			return (duk_float_t) DUK__FLOAT_MAX;
		}
	} else if (DUK_ISNAN(x)) {
		/* Assumes double NaN -> float NaN considered "in range". */
		DUK_ASSERT(DUK_ISNAN(x));
		return (duk_float_t) x;
	} else {
		/* Out-of-range, rounds to +/- Infinity. */
		if (x < 0.0) {
			return (duk_float_t) -DUK_DOUBLE_INFINITY;
		} else {
			return (duk_float_t) DUK_DOUBLE_INFINITY;
		}
	}
#endif
}

/* automatic undefs */
#undef DUK__DOUBLE_INT_CAST1
#undef DUK__DOUBLE_INT_CAST2
#undef DUK__DOUBLE_INT_CAST3
#undef DUK__DOUBLE_INT_CAST4
#undef DUK__FLOAT_MAX
#undef DUK__FLOAT_ROUND_LIMIT
/*
 *  IEEE double helpers.
 */

/* #include duk_internal.h -> already included */

DUK_INTERNAL duk_bool_t duk_double_is_anyinf(duk_double_t x) {
	duk_double_union du;
	du.d = x;
	return DUK_DBLUNION_IS_ANYINF(&du);
}

DUK_INTERNAL duk_bool_t duk_double_is_posinf(duk_double_t x) {
	duk_double_union du;
	du.d = x;
	return DUK_DBLUNION_IS_POSINF(&du);
}

DUK_INTERNAL duk_bool_t duk_double_is_neginf(duk_double_t x) {
	duk_double_union du;
	du.d = x;
	return DUK_DBLUNION_IS_NEGINF(&du);
}

DUK_INTERNAL duk_bool_t duk_double_is_nan(duk_double_t x) {
	duk_double_union du;
	du.d = x;
	/* Assumes we're dealing with a Duktape internal NaN which is
	 * NaN normalized if duk_tval requires it.
	 */
	DUK_ASSERT(DUK_DBLUNION_IS_NORMALIZED(&du));
	return DUK_DBLUNION_IS_NAN(&du);
}

DUK_INTERNAL duk_bool_t duk_double_is_nan_or_zero(duk_double_t x) {
	duk_double_union du;
	du.d = x;
	/* Assumes we're dealing with a Duktape internal NaN which is
	 * NaN normalized if duk_tval requires it.
	 */
	DUK_ASSERT(DUK_DBLUNION_IS_NORMALIZED(&du));
	return DUK_DBLUNION_IS_NAN(&du) || DUK_DBLUNION_IS_ANYZERO(&du);
}

DUK_INTERNAL duk_bool_t duk_double_is_nan_or_inf(duk_double_t x) {
	duk_double_union du;
	du.d = x;
	/* If exponent is 0x7FF the argument is either a NaN or an
	 * infinity.  We don't need to check any other fields.
	 */
#if defined(DUK_USE_64BIT_OPS)
#if defined(DUK_USE_DOUBLE_ME)
	return (du.ull[DUK_DBL_IDX_ULL0] & DUK_U64_CONSTANT(0x000000007ff00000)) == DUK_U64_CONSTANT(0x000000007ff00000);
#else
	return (du.ull[DUK_DBL_IDX_ULL0] & DUK_U64_CONSTANT(0x7ff0000000000000)) == DUK_U64_CONSTANT(0x7ff0000000000000);
#endif
#else
	return (du.ui[DUK_DBL_IDX_UI0] & 0x7ff00000UL) == 0x7ff00000UL;
#endif
}

DUK_INTERNAL duk_bool_t duk_double_is_nan_zero_inf(duk_double_t x) {
	duk_double_union du;
#if defined(DUK_USE_64BIT_OPS)
	duk_uint64_t t;
#else
	duk_uint32_t t;
#endif
	du.d = x;
#if defined(DUK_USE_64BIT_OPS)
#if defined(DUK_USE_DOUBLE_ME)
	t = du.ull[DUK_DBL_IDX_ULL0] & DUK_U64_CONSTANT(0x000000007ff00000);
	if (t == DUK_U64_CONSTANT(0x0000000000000000)) {
		t = du.ull[DUK_DBL_IDX_ULL0] & DUK_U64_CONSTANT(0x0000000080000000);
		return t == 0;
	}
	if (t == DUK_U64_CONSTANT(0x000000007ff00000)) {
		return 1;
	}
#else
	t = du.ull[DUK_DBL_IDX_ULL0] & DUK_U64_CONSTANT(0x7ff0000000000000);
	if (t == DUK_U64_CONSTANT(0x0000000000000000)) {
		t = du.ull[DUK_DBL_IDX_ULL0] & DUK_U64_CONSTANT(0x8000000000000000);
		return t == 0;
	}
	if (t == DUK_U64_CONSTANT(0x7ff0000000000000)) {
		return 1;
	}
#endif
#else
	t = du.ui[DUK_DBL_IDX_UI0] & 0x7ff00000UL;
	if (t == 0x00000000UL) {
		return DUK_DBLUNION_IS_ANYZERO(&du);
	}
	if (t == 0x7ff00000UL) {
		return 1;
	}
#endif
	return 0;
}

DUK_INTERNAL duk_small_uint_t duk_double_signbit(duk_double_t x) {
	duk_double_union du;
	du.d = x;
	return (duk_small_uint_t) DUK_DBLUNION_GET_SIGNBIT(&du);
}

DUK_INTERNAL duk_double_t duk_double_trunc_towards_zero(duk_double_t x) {
	/* XXX: optimize */
	duk_small_uint_t s = duk_double_signbit(x);
	x = DUK_FLOOR(DUK_FABS(x));  /* truncate towards zero */
	if (s) {
		x = -x;
	}
	return x;
}

DUK_INTERNAL duk_bool_t duk_double_same_sign(duk_double_t x, duk_double_t y) {
	duk_double_union du1;
	duk_double_union du2;
	du1.d = x;
	du2.d = y;

	return (((du1.ui[DUK_DBL_IDX_UI0] ^ du2.ui[DUK_DBL_IDX_UI0]) & 0x80000000UL) == 0);
}

DUK_INTERNAL duk_double_t duk_double_fmin(duk_double_t x, duk_double_t y) {
	/* Doesn't replicate fmin() behavior exactly: for fmin() if one
	 * argument is a NaN, the other argument should be returned.
	 * Duktape doesn't rely on this behavior so the replacement can
	 * be simplified.
	 */
	return (x < y ? x : y);
}

DUK_INTERNAL duk_double_t duk_double_fmax(duk_double_t x, duk_double_t y) {
	/* Doesn't replicate fmax() behavior exactly: for fmax() if one
	 * argument is a NaN, the other argument should be returned.
	 * Duktape doesn't rely on this behavior so the replacement can
	 * be simplified.
	 */
	return (x > y ? x : y);
}

DUK_INTERNAL duk_bool_t duk_double_is_finite(duk_double_t x) {
	return !duk_double_is_nan_or_inf(x);
}

DUK_INTERNAL duk_bool_t duk_double_is_integer(duk_double_t x) {
	if (duk_double_is_nan_or_inf(x)) {
		return 0;
	} else {
		return duk_js_tointeger_number(x) == x;
	}
}

DUK_INTERNAL duk_bool_t duk_double_is_safe_integer(duk_double_t x) {
	/* >>> 2**53-1
	 * 9007199254740991
	 */
	return duk_double_is_integer(x) && DUK_FABS(x) <= 9007199254740991.0;
}

/* Check whether a duk_double_t is a whole number in the 32-bit range (reject
 * negative zero), and if so, return a duk_int32_t.
 * For compiler use: don't allow negative zero as it will cause trouble with
 * LDINT+LDINTX, positive zero is OK.
 */
DUK_INTERNAL duk_bool_t duk_is_whole_get_int32_nonegzero(duk_double_t x, duk_int32_t *ival) {
	duk_int32_t t;

	t = duk_double_to_int32_t(x);
	if (!((duk_double_t) t == x)) {
		return 0;
	}
	if (t == 0) {
		duk_double_union du;
		du.d = x;
		if (DUK_DBLUNION_HAS_SIGNBIT(&du)) {
			return 0;
		}
	}
	*ival = t;
	return 1;
}

/* Check whether a duk_double_t is a whole number in the 32-bit range, and if
 * so, return a duk_int32_t.
 */
DUK_INTERNAL duk_bool_t duk_is_whole_get_int32(duk_double_t x, duk_int32_t *ival) {
	duk_int32_t t;

	t = duk_double_to_int32_t(x);
	if (!((duk_double_t) t == x)) {
		return 0;
	}
	*ival = t;
	return 1;
}

/* Division: division by zero is undefined behavior (and may in fact trap)
 * so it needs special handling for portability.
 */

DUK_INTERNAL DUK_INLINE duk_double_t duk_double_div(duk_double_t x, duk_double_t y) {
#if !defined(DUK_USE_ALLOW_UNDEFINED_BEHAVIOR)
	if (DUK_UNLIKELY(y == 0.0)) {
		/* In C99+ division by zero is undefined behavior so
		 * avoid it entirely.  Hopefully the compiler is
		 * smart enough to avoid emitting any actual code
		 * because almost all practical platforms behave as
		 * expected.
		 */
		if (x > 0.0) {
			if (DUK_SIGNBIT(y)) {
				return -DUK_DOUBLE_INFINITY;
			} else {
				return DUK_DOUBLE_INFINITY;
			}
		} else if (x < 0.0) {
			if (DUK_SIGNBIT(y)) {
				return DUK_DOUBLE_INFINITY;
			} else {
				return -DUK_DOUBLE_INFINITY;
			}
		} else {
			/* +/- 0, NaN */
			return DUK_DOUBLE_NAN;
		}
	}
#endif

	return x / y;
}
/*
 *  Hash function duk_util_hashbytes().
 *
 *  Currently, 32-bit MurmurHash2.
 *
 *  Don't rely on specific hash values; hash function may be endianness
 *  dependent, for instance.
 */

/* #include duk_internal.h -> already included */

#if defined(DUK_USE_STRHASH_DENSE)
/* 'magic' constants for Murmurhash2 */
#define DUK__MAGIC_M  ((duk_uint32_t) 0x5bd1e995UL)
#define DUK__MAGIC_R  24

DUK_INTERNAL duk_uint32_t duk_util_hashbytes(const duk_uint8_t *data, duk_size_t len, duk_uint32_t seed) {
	duk_uint32_t h = seed ^ ((duk_uint32_t) len);

	while (len >= 4) {
		/* Portability workaround is required for platforms without
		 * unaligned access.  The replacement code emulates little
		 * endian access even on big endian architectures, which is
		 * OK as long as it is consistent for a build.
		 */
#if defined(DUK_USE_HASHBYTES_UNALIGNED_U32_ACCESS)
		duk_uint32_t k = *((const duk_uint32_t *) (const void *) data);
#else
		duk_uint32_t k = ((duk_uint32_t) data[0]) |
		                 (((duk_uint32_t) data[1]) << 8) |
		                 (((duk_uint32_t) data[2]) << 16) |
		                 (((duk_uint32_t) data[3]) << 24);
#endif

		k *= DUK__MAGIC_M;
		k ^= k >> DUK__MAGIC_R;
		k *= DUK__MAGIC_M;
		h *= DUK__MAGIC_M;
		h ^= k;
		data += 4;
		len -= 4;
	}

	switch (len) {
	case 3: h ^= data[2] << 16;
	case 2: h ^= data[1] << 8;
	case 1: h ^= data[0];
	        h *= DUK__MAGIC_M;
        }

	h ^= h >> 13;
	h *= DUK__MAGIC_M;
	h ^= h >> 15;

	return h;
}
#endif  /* DUK_USE_STRHASH_DENSE */

/* automatic undefs */
#undef DUK__MAGIC_M
#undef DUK__MAGIC_R
/*
 *  Memory utils.
 */

/* #include duk_internal.h -> already included */

#if defined(DUK_USE_ALLOW_UNDEFINED_BEHAVIOR)
DUK_INTERNAL DUK_INLINE duk_small_int_t duk_memcmp_unsafe(const void *s1, const void *s2, duk_size_t len) {
	DUK_ASSERT(s1 != NULL || len == 0U);
	DUK_ASSERT(s2 != NULL || len == 0U);
	return DUK_MEMCMP(s1, s2, (size_t) len);
}

DUK_INTERNAL DUK_INLINE duk_small_int_t duk_memcmp(const void *s1, const void *s2, duk_size_t len) {
	DUK_ASSERT(s1 != NULL);
	DUK_ASSERT(s2 != NULL);
	return DUK_MEMCMP(s1, s2, (size_t) len);
}
#else  /* DUK_USE_ALLOW_UNDEFINED_BEHAVIOR */
DUK_INTERNAL DUK_INLINE duk_small_int_t duk_memcmp_unsafe(const void *s1, const void *s2, duk_size_t len) {
	DUK_ASSERT(s1 != NULL || len == 0U);
	DUK_ASSERT(s2 != NULL || len == 0U);
	if (DUK_UNLIKELY(len == 0U)) {
		return 0;
	}
	DUK_ASSERT(s1 != NULL);
	DUK_ASSERT(s2 != NULL);
	return duk_memcmp(s1, s2, len);
}

DUK_INTERNAL DUK_INLINE duk_small_int_t duk_memcmp(const void *s1, const void *s2, duk_size_t len) {
	DUK_ASSERT(s1 != NULL);
	DUK_ASSERT(s2 != NULL);
	return DUK_MEMCMP(s1, s2, (size_t) len);
}
#endif  /* DUK_USE_ALLOW_UNDEFINED_BEHAVIOR */
/*
 *  A tiny random number generator used for Math.random() and other internals.
 *
 *  Default algorithm is xoroshiro128+: http://xoroshiro.di.unimi.it/xoroshiro128plus.c
 *  with SplitMix64 seed preparation: http://xorshift.di.unimi.it/splitmix64.c.
 *
 *  Low memory targets and targets without 64-bit types use a slightly smaller
 *  (but slower) algorithm by Adi Shamir:
 *  http://www.woodmann.com/forum/archive/index.php/t-3100.html.
 *
 */

/* #include duk_internal.h -> already included */

#if !defined(DUK_USE_GET_RANDOM_DOUBLE)

#if defined(DUK_USE_PREFER_SIZE) || !defined(DUK_USE_64BIT_OPS)
#define DUK__RANDOM_SHAMIR3OP
#else
#define DUK__RANDOM_XOROSHIRO128PLUS
#endif

#if defined(DUK__RANDOM_SHAMIR3OP)
#define DUK__UPDATE_RND(rnd) do { \
		(rnd) += ((rnd) * (rnd)) | 0x05UL; \
		(rnd) = ((rnd) & 0xffffffffUL);       /* if duk_uint32_t is exactly 32 bits, this is a NOP */ \
	} while (0)

#define DUK__RND_BIT(rnd)  ((rnd) >> 31)  /* only use the highest bit */

DUK_INTERNAL void duk_util_tinyrandom_prepare_seed(duk_hthread *thr) {
	DUK_UNREF(thr);  /* Nothing now. */
}

DUK_INTERNAL duk_double_t duk_util_tinyrandom_get_double(duk_hthread *thr) {
	duk_double_t t;
	duk_small_int_t n;
	duk_uint32_t rnd;

	rnd = thr->heap->rnd_state;

	n = 53;  /* enough to cover the whole mantissa */
	t = 0.0;

	do {
		DUK__UPDATE_RND(rnd);
		t += DUK__RND_BIT(rnd);
		t /= 2.0;
	} while (--n);

	thr->heap->rnd_state = rnd;

	DUK_ASSERT(t >= (duk_double_t) 0.0);
	DUK_ASSERT(t < (duk_double_t) 1.0);

	return t;
}
#endif  /* DUK__RANDOM_SHAMIR3OP */

#if defined(DUK__RANDOM_XOROSHIRO128PLUS)
DUK_LOCAL DUK_ALWAYS_INLINE duk_uint64_t duk__rnd_splitmix64(duk_uint64_t *x) {
	duk_uint64_t z;
	z = (*x += DUK_U64_CONSTANT(0x9E3779B97F4A7C15));
	z = (z ^ (z >> 30U)) * DUK_U64_CONSTANT(0xBF58476D1CE4E5B9);
	z = (z ^ (z >> 27U)) * DUK_U64_CONSTANT(0x94D049BB133111EB);
	return z ^ (z >> 31U);
}

DUK_LOCAL DUK_ALWAYS_INLINE duk_uint64_t duk__rnd_rotl(const duk_uint64_t x, duk_small_uint_t k) {
	return (x << k) | (x >> (64U - k));
}

DUK_LOCAL DUK_ALWAYS_INLINE duk_uint64_t duk__xoroshiro128plus(duk_uint64_t *s) {
	duk_uint64_t s0;
	duk_uint64_t s1;
	duk_uint64_t res;

	s0 = s[0];
	s1 = s[1];
	res = s0 + s1;
	s1 ^= s0;
	s[0] = duk__rnd_rotl(s0, 55) ^ s1 ^ (s1 << 14U);
	s[1] = duk__rnd_rotl(s1, 36);

	return res;
}

DUK_INTERNAL void duk_util_tinyrandom_prepare_seed(duk_hthread *thr) {
	duk_small_uint_t i;
	duk_uint64_t x;

	/* Mix both halves of the initial seed with SplitMix64.  The intent
	 * is to ensure that very similar raw seeds (which is usually the case
	 * because current seed is Date.now()) result in different xoroshiro128+
	 * seeds.
	 */
	x = thr->heap->rnd_state[0];  /* Only [0] is used as input here. */
	for (i = 0; i < 64; i++) {
		thr->heap->rnd_state[i & 0x01] = duk__rnd_splitmix64(&x);  /* Keep last 2 values. */
	}
}

DUK_INTERNAL duk_double_t duk_util_tinyrandom_get_double(duk_hthread *thr) {
	duk_uint64_t v;
	duk_double_union du;

	/* For big and little endian the integer and IEEE double byte order
	 * is the same so a direct assignment works.  For mixed endian the
	 * 32-bit parts must be swapped.
	 */
	v = (DUK_U64_CONSTANT(0x3ff) << 52U) | (duk__xoroshiro128plus((duk_uint64_t *) thr->heap->rnd_state) >> 12U);
	du.ull[0] = v;
#if defined(DUK_USE_DOUBLE_ME)
	do {
		duk_uint32_t tmp;
		tmp = du.ui[0];
		du.ui[0] = du.ui[1];
		du.ui[1] = tmp;
	} while (0);
#endif
	return du.d - 1.0;
}
#endif  /* DUK__RANDOM_XOROSHIRO128PLUS */

#endif  /* !DUK_USE_GET_RANDOM_DOUBLE */

/* automatic undefs */
#undef DUK__RANDOM_SHAMIR3OP
#undef DUK__RANDOM_XOROSHIRO128PLUS
#undef DUK__RND_BIT
#undef DUK__UPDATE_RND
#endif
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/*
 *  Duktape public API for Duktape 2.4.0.
 *
 *  See the API reference for documentation on call semantics.  The exposed,
 *  supported API is between the "BEGIN PUBLIC API" and "END PUBLIC API"
 *  comments.  Other parts of the header are Duktape internal and related to
 *  e.g. platform/compiler/feature detection.
 *
 *  Git commit external (external).
 *  Git branch external.
 *
 *  See Duktape AUTHORS.rst and LICENSE.txt for copyright and
 *  licensing information.
 */

/* LICENSE.txt */
/*
 *  ===============
 *  Duktape license
 *  ===============
 *  
 *  (http://opensource.org/licenses/MIT)
 *  
 *  Copyright (c) 2013-2019 by Duktape authors (see AUTHORS.rst)
 *  
 *  Permission is hereby granted, free of charge, to any person obtaining a copy
 *  of this software and associated documentation files (the "Software"), to deal
 *  in the Software without restriction, including without limitation the rights
 *  to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
 *  copies of the Software, and to permit persons to whom the Software is
 *  furnished to do so, subject to the following conditions:
 *  
 *  The above copyright notice and this permission notice shall be included in
 *  all copies or substantial portions of the Software.
 *  
 *  THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
 *  IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
 *  FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
 *  AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
 *  LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
 *  OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
 *  THE SOFTWARE.
 */

/* AUTHORS.rst */
/*
 *  ===============
 *  Duktape authors
 *  ===============
 *  
 *  Copyright
 *  =========
 *  
 *  Duktape copyrights are held by its authors.  Each author has a copyright
 *  to their contribution, and agrees to irrevocably license the contribution
 *  under the Duktape ``LICENSE.txt``.
 *  
 *  Authors
 *  =======
 *  
 *  Please include an e-mail address, a link to your GitHub profile, or something
 *  similar to allow your contribution to be identified accurately.
 *  
 *  The following people have contributed code, website contents, or Wiki contents,
 *  and agreed to irrevocably license their contributions under the Duktape
 *  ``LICENSE.txt`` (in order of appearance):
 *  
 *  * Sami Vaarala <sami.vaarala@iki.fi>
 *  * Niki Dobrev
 *  * Andreas \u00d6man <andreas@lonelycoder.com>
 *  * L\u00e1szl\u00f3 Lang\u00f3 <llango.u-szeged@partner.samsung.com>
 *  * Legimet <legimet.calc@gmail.com>
 *  * Karl Skomski <karl@skomski.com>
 *  * Bruce Pascoe <fatcerberus1@gmail.com>
 *  * Ren\u00e9 Hollander <rene@rene8888.at>
 *  * Julien Hamaide (https://github.com/crazyjul)
 *  * Sebastian G\u00f6tte (https://github.com/jaseg)
 *  * Tomasz Magulski (https://github.com/magul)
 *  * \D. Bohdan (https://github.com/dbohdan)
 *  * Ond\u0159ej Jirman (https://github.com/megous)
 *  * Sa\u00fal Ibarra Corretg\u00e9 <saghul@gmail.com>
 *  * Jeremy HU <huxingyi@msn.com>
 *  * Ole Andr\u00e9 Vadla Ravn\u00e5s (https://github.com/oleavr)
 *  * Harold Brenes (https://github.com/harold-b)
 *  * Oliver Crow (https://github.com/ocrow)
 *  * Jakub Ch\u0142api\u0144ski (https://github.com/jchlapinski)
 *  * Brett Vickers (https://github.com/beevik)
 *  * Dominik Okwieka (https://github.com/okitec)
 *  * Remko Tron\u00e7on (https://el-tramo.be)
 *  * Romero Malaquias (rbsm@ic.ufal.br)
 *  * Michael Drake <michael.drake@codethink.co.uk>
 *  * Steven Don (https://github.com/shdon)
 *  * Simon Stone (https://github.com/sstone1)
 *  * \J. McC. (https://github.com/jmhmccr)
 *  * Jakub Nowakowski (https://github.com/jimvonmoon)
 *  * Tommy Nguyen (https://github.com/tn0502)
 *  * Fabrice Fontaine (https://github.com/ffontaine)
 *  * Christopher Hiller (https://github.com/boneskull)
 *  * Gonzalo Diethelm (https://github.com/gonzus)
 *  * Michal Kasperek (https://github.com/michalkas)
 *  * Andrew Janke (https://github.com/apjanke)
 *  * Steve Fan (https://github.com/stevefan1999)
 *  * Edward Betts (https://github.com/edwardbetts)
 *  * Ozhan Duz (https://github.com/webfolderio)
 *  * Akos Kiss (https://github.com/akosthekiss)
 *  * TheBrokenRail (https://github.com/TheBrokenRail)
 *  * Jesse Doyle (https://github.com/jessedoyle)
 *  * Gero Kuehn (https://github.com/dc6jgk)
 *  * James Swift (https://github.com/phraemer)
 *  * Luis de Bethencourt (https://github.com/luisbg)
 *  * Ian Whyman (https://github.com/v00d00)
 *  
 *  Other contributions
 *  ===================
 *  
 *  The following people have contributed something other than code (e.g. reported
 *  bugs, provided ideas, etc; roughly in order of appearance):
 *  
 *  * Greg Burns
 *  * Anthony Rabine
 *  * Carlos Costa
 *  * Aur\u00e9lien Bouilland
 *  * Preet Desai (Pris Matic)
 *  * judofyr (http://www.reddit.com/user/judofyr)
 *  * Jason Woofenden
 *  * Micha\u0142 Przyby\u015b
 *  * Anthony Howe
 *  * Conrad Pankoff
 *  * Jim Schimpf
 *  * Rajaran Gaunker (https://github.com/zimbabao)
 *  * Andreas \u00d6man
 *  * Doug Sanden
 *  * Josh Engebretson (https://github.com/JoshEngebretson)
 *  * Remo Eichenberger (https://github.com/remoe)
 *  * Mamod Mehyar (https://github.com/mamod)
 *  * David Demelier (https://github.com/markand)
 *  * Tim Caswell (https://github.com/creationix)
 *  * Mitchell Blank Jr (https://github.com/mitchblank)
 *  * https://github.com/yushli
 *  * Seo Sanghyeon (https://github.com/sanxiyn)
 *  * Han ChoongWoo (https://github.com/tunz)
 *  * Joshua Peek (https://github.com/josh)
 *  * Bruce E. Pascoe (https://github.com/fatcerberus)
 *  * https://github.com/Kelledin
 *  * https://github.com/sstruchtrup
 *  * Michael Drake (https://github.com/tlsa)
 *  * https://github.com/chris-y
 *  * Laurent Zubiaur (https://github.com/lzubiaur)
 *  * Neil Kolban (https://github.com/nkolban)
 *  * Wilhelm Wanecek (https://github.com/wanecek)
 *  * Andrew Janke (https://github.com/apjanke)
 *  * Unamer (https://github.com/unamer)
 *  * Karl Dahlke (eklhad@gmail.com)
 *  
 *  If you are accidentally missing from this list, send me an e-mail
 *  (``sami.vaarala@iki.fi``) and I'll fix the omission.
 */

#if !defined(DUKTAPE_H_INCLUDED)
#define DUKTAPE_H_INCLUDED

#define DUK_SINGLE_FILE

/*
 *  BEGIN PUBLIC API
 */

/*
 *  Version and Git commit identification
 */

/* Duktape version, (major * 10000) + (minor * 100) + patch.  Allows C code
 * to #if (DUK_VERSION >= NNN) against Duktape API version.  The same value
 * is also available to ECMAScript code in Duktape.version.  Unofficial
 * development snapshots have 99 for patch level (e.g. 0.10.99 would be a
 * development version after 0.10.0 but before the next official release).
 */
#define DUK_VERSION                       20400L

/* Git commit, describe, and branch for Duktape build.  Useful for
 * non-official snapshot builds so that application code can easily log
 * which Duktape snapshot was used.  Not available in the ECMAScript
 * environment.
 */
#define DUK_GIT_COMMIT                    "external"
#define DUK_GIT_DESCRIBE                  "external"
#define DUK_GIT_BRANCH                    "external"

/* External duk_config.h provides platform/compiler/OS dependent
 * typedefs and macros, and DUK_USE_xxx config options so that
 * the rest of Duktape doesn't need to do any feature detection.
 * DUK_VERSION is defined before including so that configuration
 * snippets can react to it.
 */
#include "duk_config.h"

/*
 *  Avoid C++ name mangling
 */

#if defined(__cplusplus)
extern "C" {
#endif

/*
 *  Some defines forwarded from feature detection
 */

#undef DUK_API_VARIADIC_MACROS
#if defined(DUK_USE_VARIADIC_MACROS)
#define DUK_API_VARIADIC_MACROS
#endif

#define DUK_API_NORETURN(decl) DUK_NORETURN(decl)

/*
 *  Public API specific typedefs
 *
 *  Many types are wrapped by Duktape for portability to rare platforms
 *  where e.g. 'int' is a 16-bit type.  See practical typing discussion
 *  in Duktape web documentation.
 */

struct duk_thread_state;
struct duk_memory_functions;
struct duk_function_list_entry;
struct duk_number_list_entry;
struct duk_time_components;

/* duk_context is now defined in duk_config.h because it may also be
 * referenced there by prototypes.
 */
typedef struct duk_thread_state duk_thread_state;
typedef struct duk_memory_functions duk_memory_functions;
typedef struct duk_function_list_entry duk_function_list_entry;
typedef struct duk_number_list_entry duk_number_list_entry;
typedef struct duk_time_components duk_time_components;

typedef duk_ret_t (*duk_c_function)(duk_context *ctx);
typedef void *(*duk_alloc_function) (void *udata, duk_size_t size);
typedef void *(*duk_realloc_function) (void *udata, void *ptr, duk_size_t size);
typedef void (*duk_free_function) (void *udata, void *ptr);
typedef void (*duk_fatal_function) (void *udata, const char *msg);
typedef void (*duk_decode_char_function) (void *udata, duk_codepoint_t codepoint);
typedef duk_codepoint_t (*duk_map_char_function) (void *udata, duk_codepoint_t codepoint);
typedef duk_ret_t (*duk_safe_call_function) (duk_context *ctx, void *udata);
typedef duk_size_t (*duk_debug_read_function) (void *udata, char *buffer, duk_size_t length);
typedef duk_size_t (*duk_debug_write_function) (void *udata, const char *buffer, duk_size_t length);
typedef duk_size_t (*duk_debug_peek_function) (void *udata);
typedef void (*duk_debug_read_flush_function) (void *udata);
typedef void (*duk_debug_write_flush_function) (void *udata);
typedef duk_idx_t (*duk_debug_request_function) (duk_context *ctx, void *udata, duk_idx_t nvalues);
typedef void (*duk_debug_detached_function) (duk_context *ctx, void *udata);

struct duk_thread_state {
	/* XXX: Enough space to hold internal suspend/resume structure.
	 * This is rather awkward and to be fixed when the internal
	 * structure is visible for the public API header.
	 */
	char data[128];
};

struct duk_memory_functions {
	duk_alloc_function alloc_func;
	duk_realloc_function realloc_func;
	duk_free_function free_func;
	void *udata;
};

struct duk_function_list_entry {
	const char *key;
	duk_c_function value;
	duk_idx_t nargs;
};

struct duk_number_list_entry {
	const char *key;
	duk_double_t value;
};

struct duk_time_components {
	duk_double_t year;          /* year, e.g. 2016, ECMAScript year range */
	duk_double_t month;         /* month: 1-12 */
	duk_double_t day;           /* day: 1-31 */
	duk_double_t hours;         /* hour: 0-59 */
	duk_double_t minutes;       /* minute: 0-59 */
	duk_double_t seconds;       /* second: 0-59 (in POSIX time no leap second) */
	duk_double_t milliseconds;  /* may contain sub-millisecond fractions */
	duk_double_t weekday;       /* weekday: 0-6, 0=Sunday, 1=Monday, ..., 6=Saturday */
};

/*
 *  Constants
 */

/* Duktape debug protocol version used by this build. */
#define DUK_DEBUG_PROTOCOL_VERSION        2

/* Used to represent invalid index; if caller uses this without checking,
 * this index will map to a non-existent stack entry.  Also used in some
 * API calls as a marker to denote "no value".
 */
#define DUK_INVALID_INDEX                 DUK_IDX_MIN

/* Indicates that a native function does not have a fixed number of args,
 * and the argument stack should not be capped/extended at all.
 */
#define DUK_VARARGS                       ((duk_int_t) (-1))

/* Number of value stack entries (in addition to actual call arguments)
 * guaranteed to be allocated on entry to a Duktape/C function.
 */
#define DUK_API_ENTRY_STACK               64U

/* Value types, used by e.g. duk_get_type() */
#define DUK_TYPE_MIN                      0U
#define DUK_TYPE_NONE                     0U    /* no value, e.g. invalid index */
#define DUK_TYPE_UNDEFINED                1U    /* ECMAScript undefined */
#define DUK_TYPE_NULL                     2U    /* ECMAScript null */
#define DUK_TYPE_BOOLEAN                  3U    /* ECMAScript boolean: 0 or 1 */
#define DUK_TYPE_NUMBER                   4U    /* ECMAScript number: double */
#define DUK_TYPE_STRING                   5U    /* ECMAScript string: CESU-8 / extended UTF-8 encoded */
#define DUK_TYPE_OBJECT                   6U    /* ECMAScript object: includes objects, arrays, functions, threads */
#define DUK_TYPE_BUFFER                   7U    /* fixed or dynamic, garbage collected byte buffer */
#define DUK_TYPE_POINTER                  8U    /* raw void pointer */
#define DUK_TYPE_LIGHTFUNC                9U    /* lightweight function pointer */
#define DUK_TYPE_MAX                      9U

/* Value mask types, used by e.g. duk_get_type_mask() */
#define DUK_TYPE_MASK_NONE                (1U << DUK_TYPE_NONE)
#define DUK_TYPE_MASK_UNDEFINED           (1U << DUK_TYPE_UNDEFINED)
#define DUK_TYPE_MASK_NULL                (1U << DUK_TYPE_NULL)
#define DUK_TYPE_MASK_BOOLEAN             (1U << DUK_TYPE_BOOLEAN)
#define DUK_TYPE_MASK_NUMBER              (1U << DUK_TYPE_NUMBER)
#define DUK_TYPE_MASK_STRING              (1U << DUK_TYPE_STRING)
#define DUK_TYPE_MASK_OBJECT              (1U << DUK_TYPE_OBJECT)
#define DUK_TYPE_MASK_BUFFER              (1U << DUK_TYPE_BUFFER)
#define DUK_TYPE_MASK_POINTER             (1U << DUK_TYPE_POINTER)
#define DUK_TYPE_MASK_LIGHTFUNC           (1U << DUK_TYPE_LIGHTFUNC)
#define DUK_TYPE_MASK_THROW               (1U << 10)  /* internal flag value: throw if mask doesn't match */
#define DUK_TYPE_MASK_PROMOTE             (1U << 11)  /* internal flag value: promote to object if mask matches */

/* Coercion hints */
#define DUK_HINT_NONE                     0    /* prefer number, unless input is a Date, in which
                                                * case prefer string (E5 Section 8.12.8)
                                                */
#define DUK_HINT_STRING                   1    /* prefer string */
#define DUK_HINT_NUMBER                   2    /* prefer number */

/* Enumeration flags for duk_enum() */
#define DUK_ENUM_INCLUDE_NONENUMERABLE    (1U << 0)    /* enumerate non-numerable properties in addition to enumerable */
#define DUK_ENUM_INCLUDE_HIDDEN           (1U << 1)    /* enumerate hidden symbols too (in Duktape 1.x called internal properties) */
#define DUK_ENUM_INCLUDE_SYMBOLS          (1U << 2)    /* enumerate symbols */
#define DUK_ENUM_EXCLUDE_STRINGS          (1U << 3)    /* exclude strings */
#define DUK_ENUM_OWN_PROPERTIES_ONLY      (1U << 4)    /* don't walk prototype chain, only check own properties */
#define DUK_ENUM_ARRAY_INDICES_ONLY       (1U << 5)    /* only enumerate array indices */
/* XXX: misleading name */
#define DUK_ENUM_SORT_ARRAY_INDICES       (1U << 6)    /* sort array indices (applied to full enumeration result, including inherited array indices); XXX: misleading name */
#define DUK_ENUM_NO_PROXY_BEHAVIOR        (1U << 7)    /* enumerate a proxy object itself without invoking proxy behavior */

/* Compilation flags for duk_compile() and duk_eval() */
/* DUK_COMPILE_xxx bits 0-2 are reserved for an internal 'nargs' argument.
 */
#define DUK_COMPILE_EVAL                  (1U << 3)    /* compile eval code (instead of global code) */
#define DUK_COMPILE_FUNCTION              (1U << 4)    /* compile function code (instead of global code) */
#define DUK_COMPILE_STRICT                (1U << 5)    /* use strict (outer) context for global, eval, or function code */
#define DUK_COMPILE_SHEBANG               (1U << 6)    /* allow shebang ('#! ...') comment on first line of source */
#define DUK_COMPILE_SAFE                  (1U << 7)    /* (internal) catch compilation errors */
#define DUK_COMPILE_NORESULT              (1U << 8)    /* (internal) omit eval result */
#define DUK_COMPILE_NOSOURCE              (1U << 9)    /* (internal) no source string on stack */
#define DUK_COMPILE_STRLEN                (1U << 10)   /* (internal) take strlen() of src_buffer (avoids double evaluation in macro) */
#define DUK_COMPILE_NOFILENAME            (1U << 11)   /* (internal) no filename on stack */
#define DUK_COMPILE_FUNCEXPR              (1U << 12)   /* (internal) source is a function expression (used for Function constructor) */

/* Flags for duk_def_prop() and its variants; base flags + a lot of convenience shorthands */
#define DUK_DEFPROP_WRITABLE              (1U << 0)    /* set writable (effective if DUK_DEFPROP_HAVE_WRITABLE set) */
#define DUK_DEFPROP_ENUMERABLE            (1U << 1)    /* set enumerable (effective if DUK_DEFPROP_HAVE_ENUMERABLE set) */
#define DUK_DEFPROP_CONFIGURABLE          (1U << 2)    /* set configurable (effective if DUK_DEFPROP_HAVE_CONFIGURABLE set) */
#define DUK_DEFPROP_HAVE_WRITABLE         (1U << 3)    /* set/clear writable */
#define DUK_DEFPROP_HAVE_ENUMERABLE       (1U << 4)    /* set/clear enumerable */
#define DUK_DEFPROP_HAVE_CONFIGURABLE     (1U << 5)    /* set/clear configurable */
#define DUK_DEFPROP_HAVE_VALUE            (1U << 6)    /* set value (given on value stack) */
#define DUK_DEFPROP_HAVE_GETTER           (1U << 7)    /* set getter (given on value stack) */
#define DUK_DEFPROP_HAVE_SETTER           (1U << 8)    /* set setter (given on value stack) */
#define DUK_DEFPROP_FORCE                 (1U << 9)    /* force change if possible, may still fail for e.g. virtual properties */
#define DUK_DEFPROP_SET_WRITABLE          (DUK_DEFPROP_HAVE_WRITABLE | DUK_DEFPROP_WRITABLE)
#define DUK_DEFPROP_CLEAR_WRITABLE        DUK_DEFPROP_HAVE_WRITABLE
#define DUK_DEFPROP_SET_ENUMERABLE        (DUK_DEFPROP_HAVE_ENUMERABLE | DUK_DEFPROP_ENUMERABLE)
#define DUK_DEFPROP_CLEAR_ENUMERABLE      DUK_DEFPROP_HAVE_ENUMERABLE
#define DUK_DEFPROP_SET_CONFIGURABLE      (DUK_DEFPROP_HAVE_CONFIGURABLE | DUK_DEFPROP_CONFIGURABLE)
#define DUK_DEFPROP_CLEAR_CONFIGURABLE    DUK_DEFPROP_HAVE_CONFIGURABLE
#define DUK_DEFPROP_W                     DUK_DEFPROP_WRITABLE
#define DUK_DEFPROP_E                     DUK_DEFPROP_ENUMERABLE
#define DUK_DEFPROP_C                     DUK_DEFPROP_CONFIGURABLE
#define DUK_DEFPROP_WE                    (DUK_DEFPROP_WRITABLE | DUK_DEFPROP_ENUMERABLE)
#define DUK_DEFPROP_WC                    (DUK_DEFPROP_WRITABLE | DUK_DEFPROP_CONFIGURABLE)
#define DUK_DEFPROP_WEC                   (DUK_DEFPROP_WRITABLE | DUK_DEFPROP_ENUMERABLE | DUK_DEFPROP_CONFIGURABLE)
#define DUK_DEFPROP_HAVE_W                DUK_DEFPROP_HAVE_WRITABLE
#define DUK_DEFPROP_HAVE_E                DUK_DEFPROP_HAVE_ENUMERABLE
#define DUK_DEFPROP_HAVE_C                DUK_DEFPROP_HAVE_CONFIGURABLE
#define DUK_DEFPROP_HAVE_WE               (DUK_DEFPROP_HAVE_WRITABLE | DUK_DEFPROP_HAVE_ENUMERABLE)
#define DUK_DEFPROP_HAVE_WC               (DUK_DEFPROP_HAVE_WRITABLE | DUK_DEFPROP_HAVE_CONFIGURABLE)
#define DUK_DEFPROP_HAVE_WEC              (DUK_DEFPROP_HAVE_WRITABLE | DUK_DEFPROP_HAVE_ENUMERABLE | DUK_DEFPROP_HAVE_CONFIGURABLE)
#define DUK_DEFPROP_SET_W                 DUK_DEFPROP_SET_WRITABLE
#define DUK_DEFPROP_SET_E                 DUK_DEFPROP_SET_ENUMERABLE
#define DUK_DEFPROP_SET_C                 DUK_DEFPROP_SET_CONFIGURABLE
#define DUK_DEFPROP_SET_WE                (DUK_DEFPROP_SET_WRITABLE | DUK_DEFPROP_SET_ENUMERABLE)
#define DUK_DEFPROP_SET_WC                (DUK_DEFPROP_SET_WRITABLE | DUK_DEFPROP_SET_CONFIGURABLE)
#define DUK_DEFPROP_SET_WEC               (DUK_DEFPROP_SET_WRITABLE | DUK_DEFPROP_SET_ENUMERABLE | DUK_DEFPROP_SET_CONFIGURABLE)
#define DUK_DEFPROP_CLEAR_W               DUK_DEFPROP_CLEAR_WRITABLE
#define DUK_DEFPROP_CLEAR_E               DUK_DEFPROP_CLEAR_ENUMERABLE
#define DUK_DEFPROP_CLEAR_C               DUK_DEFPROP_CLEAR_CONFIGURABLE
#define DUK_DEFPROP_CLEAR_WE              (DUK_DEFPROP_CLEAR_WRITABLE | DUK_DEFPROP_CLEAR_ENUMERABLE)
#define DUK_DEFPROP_CLEAR_WC              (DUK_DEFPROP_CLEAR_WRITABLE | DUK_DEFPROP_CLEAR_CONFIGURABLE)
#define DUK_DEFPROP_CLEAR_WEC             (DUK_DEFPROP_CLEAR_WRITABLE | DUK_DEFPROP_CLEAR_ENUMERABLE | DUK_DEFPROP_CLEAR_CONFIGURABLE)
#define DUK_DEFPROP_ATTR_W                (DUK_DEFPROP_HAVE_WEC | DUK_DEFPROP_W)
#define DUK_DEFPROP_ATTR_E                (DUK_DEFPROP_HAVE_WEC | DUK_DEFPROP_E)
#define DUK_DEFPROP_ATTR_C                (DUK_DEFPROP_HAVE_WEC | DUK_DEFPROP_C)
#define DUK_DEFPROP_ATTR_WE               (DUK_DEFPROP_HAVE_WEC | DUK_DEFPROP_WE)
#define DUK_DEFPROP_ATTR_WC               (DUK_DEFPROP_HAVE_WEC | DUK_DEFPROP_WC)
#define DUK_DEFPROP_ATTR_WEC              (DUK_DEFPROP_HAVE_WEC | DUK_DEFPROP_WEC)

/* Flags for duk_push_thread_raw() */
#define DUK_THREAD_NEW_GLOBAL_ENV         (1U << 0)    /* create a new global environment */

/* Flags for duk_gc() */
#define DUK_GC_COMPACT                    (1U << 0)    /* compact heap objects */

/* Error codes (must be 8 bits at most, see duk_error.h) */
#define DUK_ERR_NONE                      0    /* no error (e.g. from duk_get_error_code()) */
#define DUK_ERR_ERROR                     1    /* Error */
#define DUK_ERR_EVAL_ERROR                2    /* EvalError */
#define DUK_ERR_RANGE_ERROR               3    /* RangeError */
#define DUK_ERR_REFERENCE_ERROR           4    /* ReferenceError */
#define DUK_ERR_SYNTAX_ERROR              5    /* SyntaxError */
#define DUK_ERR_TYPE_ERROR                6    /* TypeError */
#define DUK_ERR_URI_ERROR                 7    /* URIError */

/* Return codes for C functions (shortcut for throwing an error) */
#define DUK_RET_ERROR                     (-DUK_ERR_ERROR)
#define DUK_RET_EVAL_ERROR                (-DUK_ERR_EVAL_ERROR)
#define DUK_RET_RANGE_ERROR               (-DUK_ERR_RANGE_ERROR)
#define DUK_RET_REFERENCE_ERROR           (-DUK_ERR_REFERENCE_ERROR)
#define DUK_RET_SYNTAX_ERROR              (-DUK_ERR_SYNTAX_ERROR)
#define DUK_RET_TYPE_ERROR                (-DUK_ERR_TYPE_ERROR)
#define DUK_RET_URI_ERROR                 (-DUK_ERR_URI_ERROR)

/* Return codes for protected calls (duk_safe_call(), duk_pcall()) */
#define DUK_EXEC_SUCCESS                  0
#define DUK_EXEC_ERROR                    1

/* Debug levels for DUK_USE_DEBUG_WRITE(). */
#define DUK_LEVEL_DEBUG                   0
#define DUK_LEVEL_DDEBUG                  1
#define DUK_LEVEL_DDDEBUG                 2

/*
 *  Macros to create Symbols as C statically constructed strings.
 *
 *  Call e.g. as DUK_HIDDEN_SYMBOL("myProperty") <=> ("\xFF" "myProperty").
 *
 *  Local symbols have a unique suffix, caller should take care to avoid
 *  conflicting with the Duktape internal representation by e.g. prepending
 *  a '!' character: DUK_LOCAL_SYMBOL("myLocal", "!123").
 *
 *  Note that these can only be used for string constants, not dynamically
 *  created strings.
 *
 *  You shouldn't normally use DUK_INTERNAL_SYMBOL() at all.  It is reserved
 *  for Duktape internal symbols only.  There are no versioning guarantees
 *  for internal symbols.
 */

#define DUK_HIDDEN_SYMBOL(x)     ("\xFF" x)
#define DUK_GLOBAL_SYMBOL(x)     ("\x80" x)
#define DUK_LOCAL_SYMBOL(x,uniq) ("\x81" x "\xff" uniq)
#define DUK_WELLKNOWN_SYMBOL(x)  ("\x81" x "\xff")
#define DUK_INTERNAL_SYMBOL(x)   ("\x82" x)

/*
 *  If no variadic macros, __FILE__ and __LINE__ are passed through globals
 *  which is ugly and not thread safe.
 */

#if !defined(DUK_API_VARIADIC_MACROS)
DUK_EXTERNAL_DECL const char *duk_api_global_filename;
DUK_EXTERNAL_DECL duk_int_t duk_api_global_line;
#endif

/*
 *  Context management
 */

DUK_EXTERNAL_DECL
duk_context *duk_create_heap(duk_alloc_function alloc_func,
                             duk_realloc_function realloc_func,
                             duk_free_function free_func,
                             void *heap_udata,
                             duk_fatal_function fatal_handler);
DUK_EXTERNAL_DECL void duk_destroy_heap(duk_context *ctx);

DUK_EXTERNAL_DECL void duk_suspend(duk_context *ctx, duk_thread_state *state);
DUK_EXTERNAL_DECL void duk_resume(duk_context *ctx, const duk_thread_state *state);

#define duk_create_heap_default() \
	duk_create_heap(NULL, NULL, NULL, NULL, NULL)

/*
 *  Memory management
 *
 *  Raw functions have no side effects (cannot trigger GC).
 */

DUK_EXTERNAL_DECL void *duk_alloc_raw(duk_context *ctx, duk_size_t size);
DUK_EXTERNAL_DECL void duk_free_raw(duk_context *ctx, void *ptr);
DUK_EXTERNAL_DECL void *duk_realloc_raw(duk_context *ctx, void *ptr, duk_size_t size);
DUK_EXTERNAL_DECL void *duk_alloc(duk_context *ctx, duk_size_t size);
DUK_EXTERNAL_DECL void duk_free(duk_context *ctx, void *ptr);
DUK_EXTERNAL_DECL void *duk_realloc(duk_context *ctx, void *ptr, duk_size_t size);
DUK_EXTERNAL_DECL void duk_get_memory_functions(duk_context *ctx, duk_memory_functions *out_funcs);
DUK_EXTERNAL_DECL void duk_gc(duk_context *ctx, duk_uint_t flags);

/*
 *  Error handling
 */

DUK_API_NORETURN(DUK_EXTERNAL_DECL void duk_throw_raw(duk_context *ctx));
#define duk_throw(ctx) \
	(duk_throw_raw((ctx)), (duk_ret_t) 0)
DUK_API_NORETURN(DUK_EXTERNAL_DECL void duk_fatal_raw(duk_context *ctx, const char *err_msg));
#define duk_fatal(ctx,err_msg) \
	(duk_fatal_raw((ctx), (err_msg)), (duk_ret_t) 0)
DUK_API_NORETURN(DUK_EXTERNAL_DECL void duk_error_raw(duk_context *ctx, duk_errcode_t err_code, const char *filename, duk_int_t line, const char *fmt, ...));

#if defined(DUK_API_VARIADIC_MACROS)
#define duk_error(ctx,err_code,...)  \
	(duk_error_raw((ctx), (duk_errcode_t) (err_code), (const char *) (DUK_FILE_MACRO), (duk_int_t) (DUK_LINE_MACRO), __VA_ARGS__), (duk_ret_t) 0)
#define duk_generic_error(ctx,...)  \
	(duk_error_raw((ctx), (duk_errcode_t) DUK_ERR_ERROR, (const char *) (DUK_FILE_MACRO), (duk_int_t) (DUK_LINE_MACRO), __VA_ARGS__), (duk_ret_t) 0)
#define duk_eval_error(ctx,...)  \
	(duk_error_raw((ctx), (duk_errcode_t) DUK_ERR_EVAL_ERROR, (const char *) (DUK_FILE_MACRO), (duk_int_t) (DUK_LINE_MACRO), __VA_ARGS__), (duk_ret_t) 0)
#define duk_range_error(ctx,...)  \
	(duk_error_raw((ctx), (duk_errcode_t) DUK_ERR_RANGE_ERROR, (const char *) (DUK_FILE_MACRO), (duk_int_t) (DUK_LINE_MACRO), __VA_ARGS__), (duk_ret_t) 0)
#define duk_reference_error(ctx,...)  \
	(duk_error_raw((ctx), (duk_errcode_t) DUK_ERR_REFERENCE_ERROR, (const char *) (DUK_FILE_MACRO), (duk_int_t) (DUK_LINE_MACRO), __VA_ARGS__), (duk_ret_t) 0)
#define duk_syntax_error(ctx,...)  \
	(duk_error_raw((ctx), (duk_errcode_t) DUK_ERR_SYNTAX_ERROR, (const char *) (DUK_FILE_MACRO), (duk_int_t) (DUK_LINE_MACRO), __VA_ARGS__), (duk_ret_t) 0)
#define duk_type_error(ctx,...)  \
	(duk_error_raw((ctx), (duk_errcode_t) DUK_ERR_TYPE_ERROR, (const char *) (DUK_FILE_MACRO), (duk_int_t) (DUK_LINE_MACRO), __VA_ARGS__), (duk_ret_t) 0)
#define duk_uri_error(ctx,...)  \
	(duk_error_raw((ctx), (duk_errcode_t) DUK_ERR_URI_ERROR, (const char *) (DUK_FILE_MACRO), (duk_int_t) (DUK_LINE_MACRO), __VA_ARGS__), (duk_ret_t) 0)
#else  /* DUK_API_VARIADIC_MACROS */
/* For legacy compilers without variadic macros a macro hack is used to allow
 * variable arguments.  While the macro allows "return duk_error(...)", it
 * will fail with e.g. "(void) duk_error(...)".  The calls are noreturn but
 * with a return value to allow the "return duk_error(...)" idiom.  This may
 * cause some compiler warnings, but without noreturn the generated code is
 * often worse.  The same approach as with variadic macros (using
 * "(duk_error(...), 0)") won't work due to the macro hack structure.
 */
DUK_API_NORETURN(DUK_EXTERNAL_DECL duk_ret_t duk_error_stash(duk_context *ctx, duk_errcode_t err_code, const char *fmt, ...));
DUK_API_NORETURN(DUK_EXTERNAL_DECL duk_ret_t duk_generic_error_stash(duk_context *ctx, const char *fmt, ...));
DUK_API_NORETURN(DUK_EXTERNAL_DECL duk_ret_t duk_eval_error_stash(duk_context *ctx, const char *fmt, ...));
DUK_API_NORETURN(DUK_EXTERNAL_DECL duk_ret_t duk_range_error_stash(duk_context *ctx, const char *fmt, ...));
DUK_API_NORETURN(DUK_EXTERNAL_DECL duk_ret_t duk_reference_error_stash(duk_context *ctx, const char *fmt, ...));
DUK_API_NORETURN(DUK_EXTERNAL_DECL duk_ret_t duk_syntax_error_stash(duk_context *ctx, const char *fmt, ...));
DUK_API_NORETURN(DUK_EXTERNAL_DECL duk_ret_t duk_type_error_stash(duk_context *ctx, const char *fmt, ...));
DUK_API_NORETURN(DUK_EXTERNAL_DECL duk_ret_t duk_uri_error_stash(duk_context *ctx, const char *fmt, ...));
#define duk_error  \
	(duk_api_global_filename = (const char *) (DUK_FILE_MACRO), \
	 duk_api_global_line = (duk_int_t) (DUK_LINE_MACRO), \
	 duk_error_stash)  /* last value is func pointer, arguments follow in parens */
#define duk_generic_error  \
	(duk_api_global_filename = (const char *) (DUK_FILE_MACRO), \
	 duk_api_global_line = (duk_int_t) (DUK_LINE_MACRO), \
	 duk_generic_error_stash)
#define duk_eval_error  \
	(duk_api_global_filename = (const char *) (DUK_FILE_MACRO), \
	 duk_api_global_line = (duk_int_t) (DUK_LINE_MACRO), \
	 duk_eval_error_stash)
#define duk_range_error  \
	(duk_api_global_filename = (const char *) (DUK_FILE_MACRO), \
	 duk_api_global_line = (duk_int_t) (DUK_LINE_MACRO), \
	 duk_range_error_stash)
#define duk_reference_error  \
	(duk_api_global_filename = (const char *) (DUK_FILE_MACRO), \
	 duk_api_global_line = (duk_int_t) (DUK_LINE_MACRO), \
	 duk_reference_error_stash)
#define duk_syntax_error  \
	(duk_api_global_filename = (const char *) (DUK_FILE_MACRO), \
	 duk_api_global_line = (duk_int_t) (DUK_LINE_MACRO), \
	 duk_syntax_error_stash)
#define duk_type_error  \
	(duk_api_global_filename = (const char *) (DUK_FILE_MACRO), \
	 duk_api_global_line = (duk_int_t) (DUK_LINE_MACRO), \
	 duk_type_error_stash)
#define duk_uri_error  \
	(duk_api_global_filename = (const char *) (DUK_FILE_MACRO), \
	 duk_api_global_line = (duk_int_t) (DUK_LINE_MACRO), \
	 duk_uri_error_stash)
#endif  /* DUK_API_VARIADIC_MACROS */

DUK_API_NORETURN(DUK_EXTERNAL_DECL void duk_error_va_raw(duk_context *ctx, duk_errcode_t err_code, const char *filename, duk_int_t line, const char *fmt, va_list ap));

#define duk_error_va(ctx,err_code,fmt,ap)  \
	(duk_error_va_raw((ctx), (duk_errcode_t) (err_code), (const char *) (DUK_FILE_MACRO), (duk_int_t) (DUK_LINE_MACRO), (fmt), (ap)), (duk_ret_t) 0)
#define duk_generic_error_va(ctx,fmt,ap)  \
	(duk_error_va_raw((ctx), (duk_errcode_t) DUK_ERR_ERROR, (const char *) (DUK_FILE_MACRO), (duk_int_t) (DUK_LINE_MACRO), (fmt), (ap)), (duk_ret_t) 0)
#define duk_eval_error_va(ctx,fmt,ap)  \
	(duk_error_va_raw((ctx), (duk_errcode_t) DUK_ERR_EVAL_ERROR, (const char *) (DUK_FILE_MACRO), (duk_int_t) (DUK_LINE_MACRO), (fmt), (ap)), (duk_ret_t) 0)
#define duk_range_error_va(ctx,fmt,ap)  \
	(duk_error_va_raw((ctx), (duk_errcode_t) DUK_ERR_RANGE_ERROR, (const char *) (DUK_FILE_MACRO), (duk_int_t) (DUK_LINE_MACRO), (fmt), (ap)), (duk_ret_t) 0)
#define duk_reference_error_va(ctx,fmt,ap)  \
	(duk_error_va_raw((ctx), (duk_errcode_t) DUK_ERR_REFERENCE_ERROR, (const char *) (DUK_FILE_MACRO), (duk_int_t) (DUK_LINE_MACRO), (fmt), (ap)), (duk_ret_t) 0)
#define duk_syntax_error_va(ctx,fmt,ap)  \
	(duk_error_va_raw((ctx), (duk_errcode_t) DUK_ERR_SYNTAX_ERROR, (const char *) (DUK_FILE_MACRO), (duk_int_t) (DUK_LINE_MACRO), (fmt), (ap)), (duk_ret_t) 0)
#define duk_type_error_va(ctx,fmt,ap)  \
	(duk_error_va_raw((ctx), (duk_errcode_t) DUK_ERR_TYPE_ERROR, (const char *) (DUK_FILE_MACRO), (duk_int_t) (DUK_LINE_MACRO), (fmt), (ap)), (duk_ret_t) 0)
#define duk_uri_error_va(ctx,fmt,ap)  \
	(duk_error_va_raw((ctx), (duk_errcode_t) DUK_ERR_URI_ERROR, (const char *) (DUK_FILE_MACRO), (duk_int_t) (DUK_LINE_MACRO), (fmt), (ap)), (duk_ret_t) 0)

/*
 *  Other state related functions
 */

DUK_EXTERNAL_DECL duk_bool_t duk_is_strict_call(duk_context *ctx);
DUK_EXTERNAL_DECL duk_bool_t duk_is_constructor_call(duk_context *ctx);

/*
 *  Stack management
 */

DUK_EXTERNAL_DECL duk_idx_t duk_normalize_index(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_idx_t duk_require_normalize_index(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_bool_t duk_is_valid_index(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL void duk_require_valid_index(duk_context *ctx, duk_idx_t idx);

DUK_EXTERNAL_DECL duk_idx_t duk_get_top(duk_context *ctx);
DUK_EXTERNAL_DECL void duk_set_top(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_idx_t duk_get_top_index(duk_context *ctx);
DUK_EXTERNAL_DECL duk_idx_t duk_require_top_index(duk_context *ctx);

/* Although extra/top could be an unsigned type here, using a signed type
 * makes the API more robust to calling code calculation errors or corner
 * cases (where caller might occasionally come up with negative values).
 * Negative values are treated as zero, which is better than casting them
 * to a large unsigned number.  (This principle is used elsewhere in the
 * API too.)
 */
DUK_EXTERNAL_DECL duk_bool_t duk_check_stack(duk_context *ctx, duk_idx_t extra);
DUK_EXTERNAL_DECL void duk_require_stack(duk_context *ctx, duk_idx_t extra);
DUK_EXTERNAL_DECL duk_bool_t duk_check_stack_top(duk_context *ctx, duk_idx_t top);
DUK_EXTERNAL_DECL void duk_require_stack_top(duk_context *ctx, duk_idx_t top);

/*
 *  Stack manipulation (other than push/pop)
 */

DUK_EXTERNAL_DECL void duk_swap(duk_context *ctx, duk_idx_t idx1, duk_idx_t idx2);
DUK_EXTERNAL_DECL void duk_swap_top(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL void duk_dup(duk_context *ctx, duk_idx_t from_idx);
DUK_EXTERNAL_DECL void duk_dup_top(duk_context *ctx);
DUK_EXTERNAL_DECL void duk_insert(duk_context *ctx, duk_idx_t to_idx);
DUK_EXTERNAL_DECL void duk_replace(duk_context *ctx, duk_idx_t to_idx);
DUK_EXTERNAL_DECL void duk_copy(duk_context *ctx, duk_idx_t from_idx, duk_idx_t to_idx);
DUK_EXTERNAL_DECL void duk_remove(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL void duk_xcopymove_raw(duk_context *to_ctx, duk_context *from_ctx, duk_idx_t count, duk_bool_t is_copy);

#define duk_xmove_top(to_ctx,from_ctx,count) \
	duk_xcopymove_raw((to_ctx), (from_ctx), (count), 0 /*is_copy*/)
#define duk_xcopy_top(to_ctx,from_ctx,count) \
	duk_xcopymove_raw((to_ctx), (from_ctx), (count), 1 /*is_copy*/)

/*
 *  Push operations
 *
 *  Push functions return the absolute (relative to bottom of frame)
 *  position of the pushed value for convenience.
 *
 *  Note: duk_dup() is technically a push.
 */

DUK_EXTERNAL_DECL void duk_push_undefined(duk_context *ctx);
DUK_EXTERNAL_DECL void duk_push_null(duk_context *ctx);
DUK_EXTERNAL_DECL void duk_push_boolean(duk_context *ctx, duk_bool_t val);
DUK_EXTERNAL_DECL void duk_push_true(duk_context *ctx);
DUK_EXTERNAL_DECL void duk_push_false(duk_context *ctx);
DUK_EXTERNAL_DECL void duk_push_number(duk_context *ctx, duk_double_t val);
DUK_EXTERNAL_DECL void duk_push_nan(duk_context *ctx);
DUK_EXTERNAL_DECL void duk_push_int(duk_context *ctx, duk_int_t val);
DUK_EXTERNAL_DECL void duk_push_uint(duk_context *ctx, duk_uint_t val);
DUK_EXTERNAL_DECL const char *duk_push_string(duk_context *ctx, const char *str);
DUK_EXTERNAL_DECL const char *duk_push_lstring(duk_context *ctx, const char *str, duk_size_t len);
DUK_EXTERNAL_DECL void duk_push_pointer(duk_context *ctx, void *p);
DUK_EXTERNAL_DECL const char *duk_push_sprintf(duk_context *ctx, const char *fmt, ...);
DUK_EXTERNAL_DECL const char *duk_push_vsprintf(duk_context *ctx, const char *fmt, va_list ap);

/* duk_push_literal() may evaluate its argument (a C string literal) more than
 * once on purpose.  When speed is preferred, sizeof() avoids an unnecessary
 * strlen() at runtime.  Sizeof("foo") == 4, so subtract 1.  The argument
 * must be non-NULL and should not contain internal NUL characters as the
 * behavior will then depend on config options.
 */
#if defined(DUK_USE_PREFER_SIZE)
#define duk_push_literal(ctx,cstring)  duk_push_string((ctx), (cstring))
#else
DUK_EXTERNAL_DECL const char *duk_push_literal_raw(duk_context *ctx, const char *str, duk_size_t len);
#define duk_push_literal(ctx,cstring)  duk_push_literal_raw((ctx), (cstring), sizeof((cstring)) - 1U)
#endif

DUK_EXTERNAL_DECL void duk_push_this(duk_context *ctx);
DUK_EXTERNAL_DECL void duk_push_new_target(duk_context *ctx);
DUK_EXTERNAL_DECL void duk_push_current_function(duk_context *ctx);
DUK_EXTERNAL_DECL void duk_push_current_thread(duk_context *ctx);
DUK_EXTERNAL_DECL void duk_push_global_object(duk_context *ctx);
DUK_EXTERNAL_DECL void duk_push_heap_stash(duk_context *ctx);
DUK_EXTERNAL_DECL void duk_push_global_stash(duk_context *ctx);
DUK_EXTERNAL_DECL void duk_push_thread_stash(duk_context *ctx, duk_context *target_ctx);

DUK_EXTERNAL_DECL duk_idx_t duk_push_object(duk_context *ctx);
DUK_EXTERNAL_DECL duk_idx_t duk_push_bare_object(duk_context *ctx);
DUK_EXTERNAL_DECL duk_idx_t duk_push_array(duk_context *ctx);
DUK_EXTERNAL_DECL duk_idx_t duk_push_bare_array(duk_context *ctx);
DUK_EXTERNAL_DECL duk_idx_t duk_push_c_function(duk_context *ctx, duk_c_function func, duk_idx_t nargs);
DUK_EXTERNAL_DECL duk_idx_t duk_push_c_lightfunc(duk_context *ctx, duk_c_function func, duk_idx_t nargs, duk_idx_t length, duk_int_t magic);
DUK_EXTERNAL_DECL duk_idx_t duk_push_thread_raw(duk_context *ctx, duk_uint_t flags);
DUK_EXTERNAL_DECL duk_idx_t duk_push_proxy(duk_context *ctx, duk_uint_t proxy_flags);

#define duk_push_thread(ctx) \
	duk_push_thread_raw((ctx), 0 /*flags*/)

#define duk_push_thread_new_globalenv(ctx) \
	duk_push_thread_raw((ctx), DUK_THREAD_NEW_GLOBAL_ENV /*flags*/)

DUK_EXTERNAL_DECL duk_idx_t duk_push_error_object_raw(duk_context *ctx, duk_errcode_t err_code, const char *filename, duk_int_t line, const char *fmt, ...);

#if defined(DUK_API_VARIADIC_MACROS)
#define duk_push_error_object(ctx,err_code,...)  \
	duk_push_error_object_raw((ctx), (err_code), (const char *) (DUK_FILE_MACRO), (duk_int_t) (DUK_LINE_MACRO), __VA_ARGS__)
#else
DUK_EXTERNAL_DECL duk_idx_t duk_push_error_object_stash(duk_context *ctx, duk_errcode_t err_code, const char *fmt, ...);
/* Note: parentheses are required so that the comma expression works in assignments. */
#define duk_push_error_object  \
	(duk_api_global_filename = (const char *) (DUK_FILE_MACRO), \
	 duk_api_global_line = (duk_int_t) (DUK_LINE_MACRO), \
	 duk_push_error_object_stash)  /* last value is func pointer, arguments follow in parens */
#endif

DUK_EXTERNAL_DECL duk_idx_t duk_push_error_object_va_raw(duk_context *ctx, duk_errcode_t err_code, const char *filename, duk_int_t line, const char *fmt, va_list ap);
#define duk_push_error_object_va(ctx,err_code,fmt,ap)  \
	duk_push_error_object_va_raw((ctx), (err_code), (const char *) (DUK_FILE_MACRO), (duk_int_t) (DUK_LINE_MACRO), (fmt), (ap))

#define DUK_BUF_FLAG_DYNAMIC   (1 << 0)    /* internal flag: dynamic buffer */
#define DUK_BUF_FLAG_EXTERNAL  (1 << 1)    /* internal flag: external buffer */
#define DUK_BUF_FLAG_NOZERO    (1 << 2)    /* internal flag: don't zero allocated buffer */

DUK_EXTERNAL_DECL void *duk_push_buffer_raw(duk_context *ctx, duk_size_t size, duk_small_uint_t flags);

#define duk_push_buffer(ctx,size,dynamic) \
	duk_push_buffer_raw((ctx), (size), (dynamic) ? DUK_BUF_FLAG_DYNAMIC : 0)
#define duk_push_fixed_buffer(ctx,size) \
	duk_push_buffer_raw((ctx), (size), 0 /*flags*/)
#define duk_push_dynamic_buffer(ctx,size) \
	duk_push_buffer_raw((ctx), (size), DUK_BUF_FLAG_DYNAMIC /*flags*/)
#define duk_push_external_buffer(ctx) \
	((void) duk_push_buffer_raw((ctx), 0, DUK_BUF_FLAG_DYNAMIC | DUK_BUF_FLAG_EXTERNAL))

#define DUK_BUFOBJ_ARRAYBUFFER         0
#define DUK_BUFOBJ_NODEJS_BUFFER       1
#define DUK_BUFOBJ_DATAVIEW            2
#define DUK_BUFOBJ_INT8ARRAY           3
#define DUK_BUFOBJ_UINT8ARRAY          4
#define DUK_BUFOBJ_UINT8CLAMPEDARRAY   5
#define DUK_BUFOBJ_INT16ARRAY          6
#define DUK_BUFOBJ_UINT16ARRAY         7
#define DUK_BUFOBJ_INT32ARRAY          8
#define DUK_BUFOBJ_UINT32ARRAY         9
#define DUK_BUFOBJ_FLOAT32ARRAY        10
#define DUK_BUFOBJ_FLOAT64ARRAY        11

DUK_EXTERNAL_DECL void duk_push_buffer_object(duk_context *ctx, duk_idx_t idx_buffer, duk_size_t byte_offset, duk_size_t byte_length, duk_uint_t flags);

DUK_EXTERNAL_DECL duk_idx_t duk_push_heapptr(duk_context *ctx, void *ptr);

/*
 *  Pop operations
 */

DUK_EXTERNAL_DECL void duk_pop(duk_context *ctx);
DUK_EXTERNAL_DECL void duk_pop_n(duk_context *ctx, duk_idx_t count);
DUK_EXTERNAL_DECL void duk_pop_2(duk_context *ctx);
DUK_EXTERNAL_DECL void duk_pop_3(duk_context *ctx);

/*
 *  Type checks
 *
 *  duk_is_none(), which would indicate whether index it outside of stack,
 *  is not needed; duk_is_valid_index() gives the same information.
 */

DUK_EXTERNAL_DECL duk_int_t duk_get_type(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_bool_t duk_check_type(duk_context *ctx, duk_idx_t idx, duk_int_t type);
DUK_EXTERNAL_DECL duk_uint_t duk_get_type_mask(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_bool_t duk_check_type_mask(duk_context *ctx, duk_idx_t idx, duk_uint_t mask);

DUK_EXTERNAL_DECL duk_bool_t duk_is_undefined(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_bool_t duk_is_null(duk_context *ctx, duk_idx_t idx);
#define duk_is_null_or_undefined(ctx, idx) \
	((duk_get_type_mask((ctx), (idx)) & (DUK_TYPE_MASK_NULL | DUK_TYPE_MASK_UNDEFINED)) ? 1 : 0)

DUK_EXTERNAL_DECL duk_bool_t duk_is_boolean(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_bool_t duk_is_number(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_bool_t duk_is_nan(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_bool_t duk_is_string(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_bool_t duk_is_object(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_bool_t duk_is_buffer(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_bool_t duk_is_buffer_data(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_bool_t duk_is_pointer(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_bool_t duk_is_lightfunc(duk_context *ctx, duk_idx_t idx);

DUK_EXTERNAL_DECL duk_bool_t duk_is_symbol(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_bool_t duk_is_array(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_bool_t duk_is_function(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_bool_t duk_is_c_function(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_bool_t duk_is_ecmascript_function(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_bool_t duk_is_bound_function(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_bool_t duk_is_thread(duk_context *ctx, duk_idx_t idx);

#define duk_is_callable(ctx,idx) \
	duk_is_function((ctx), (idx))
DUK_EXTERNAL_DECL duk_bool_t duk_is_constructable(duk_context *ctx, duk_idx_t idx);

DUK_EXTERNAL_DECL duk_bool_t duk_is_dynamic_buffer(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_bool_t duk_is_fixed_buffer(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_bool_t duk_is_external_buffer(duk_context *ctx, duk_idx_t idx);

/* Buffers and lightfuncs are not considered primitive because they mimic
 * objects and e.g. duk_to_primitive() will coerce them instead of returning
 * them as is.  Symbols are represented as strings internally.
 */
#define duk_is_primitive(ctx,idx) \
	duk_check_type_mask((ctx), (idx), DUK_TYPE_MASK_UNDEFINED | \
	                                  DUK_TYPE_MASK_NULL | \
	                                  DUK_TYPE_MASK_BOOLEAN | \
	                                  DUK_TYPE_MASK_NUMBER | \
	                                  DUK_TYPE_MASK_STRING | \
	                                  DUK_TYPE_MASK_POINTER)

/* Symbols are object coercible, covered by DUK_TYPE_MASK_STRING. */
#define duk_is_object_coercible(ctx,idx) \
	duk_check_type_mask((ctx), (idx), DUK_TYPE_MASK_BOOLEAN | \
	                                  DUK_TYPE_MASK_NUMBER | \
	                                  DUK_TYPE_MASK_STRING | \
	                                  DUK_TYPE_MASK_OBJECT | \
	                                  DUK_TYPE_MASK_BUFFER | \
	                                  DUK_TYPE_MASK_POINTER | \
	                                  DUK_TYPE_MASK_LIGHTFUNC)

DUK_EXTERNAL_DECL duk_errcode_t duk_get_error_code(duk_context *ctx, duk_idx_t idx);
#define duk_is_error(ctx,idx) \
	(duk_get_error_code((ctx), (idx)) != 0)
#define duk_is_eval_error(ctx,idx) \
	(duk_get_error_code((ctx), (idx)) == DUK_ERR_EVAL_ERROR)
#define duk_is_range_error(ctx,idx) \
	(duk_get_error_code((ctx), (idx)) == DUK_ERR_RANGE_ERROR)
#define duk_is_reference_error(ctx,idx) \
	(duk_get_error_code((ctx), (idx)) == DUK_ERR_REFERENCE_ERROR)
#define duk_is_syntax_error(ctx,idx) \
	(duk_get_error_code((ctx), (idx)) == DUK_ERR_SYNTAX_ERROR)
#define duk_is_type_error(ctx,idx) \
	(duk_get_error_code((ctx), (idx)) == DUK_ERR_TYPE_ERROR)
#define duk_is_uri_error(ctx,idx) \
	(duk_get_error_code((ctx), (idx)) == DUK_ERR_URI_ERROR)

/*
 *  Get operations: no coercion, returns default value for invalid
 *  indices and invalid value types.
 *
 *  duk_get_undefined() and duk_get_null() would be pointless and
 *  are not included.
 */

DUK_EXTERNAL_DECL duk_bool_t duk_get_boolean(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_double_t duk_get_number(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_int_t duk_get_int(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_uint_t duk_get_uint(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL const char *duk_get_string(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL const char *duk_get_lstring(duk_context *ctx, duk_idx_t idx, duk_size_t *out_len);
DUK_EXTERNAL_DECL void *duk_get_buffer(duk_context *ctx, duk_idx_t idx, duk_size_t *out_size);
DUK_EXTERNAL_DECL void *duk_get_buffer_data(duk_context *ctx, duk_idx_t idx, duk_size_t *out_size);
DUK_EXTERNAL_DECL void *duk_get_pointer(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_c_function duk_get_c_function(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_context *duk_get_context(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL void *duk_get_heapptr(duk_context *ctx, duk_idx_t idx);

/*
 *  Get-with-explicit default operations: like get operations but with an
 *  explicit default value.
 */

DUK_EXTERNAL_DECL duk_bool_t duk_get_boolean_default(duk_context *ctx, duk_idx_t idx, duk_bool_t def_value);
DUK_EXTERNAL_DECL duk_double_t duk_get_number_default(duk_context *ctx, duk_idx_t idx, duk_double_t def_value);
DUK_EXTERNAL_DECL duk_int_t duk_get_int_default(duk_context *ctx, duk_idx_t idx, duk_int_t def_value);
DUK_EXTERNAL_DECL duk_uint_t duk_get_uint_default(duk_context *ctx, duk_idx_t idx, duk_uint_t def_value);
DUK_EXTERNAL_DECL const char *duk_get_string_default(duk_context *ctx, duk_idx_t idx, const char *def_value);
DUK_EXTERNAL_DECL const char *duk_get_lstring_default(duk_context *ctx, duk_idx_t idx, duk_size_t *out_len, const char *def_ptr, duk_size_t def_len);
DUK_EXTERNAL_DECL void *duk_get_buffer_default(duk_context *ctx, duk_idx_t idx, duk_size_t *out_size, void *def_ptr, duk_size_t def_len);
DUK_EXTERNAL_DECL void *duk_get_buffer_data_default(duk_context *ctx, duk_idx_t idx, duk_size_t *out_size, void *def_ptr, duk_size_t def_len);
DUK_EXTERNAL_DECL void *duk_get_pointer_default(duk_context *ctx, duk_idx_t idx, void *def_value);
DUK_EXTERNAL_DECL duk_c_function duk_get_c_function_default(duk_context *ctx, duk_idx_t idx, duk_c_function def_value);
DUK_EXTERNAL_DECL duk_context *duk_get_context_default(duk_context *ctx, duk_idx_t idx, duk_context *def_value);
DUK_EXTERNAL_DECL void *duk_get_heapptr_default(duk_context *ctx, duk_idx_t idx, void *def_value);

/*
 *  Opt operations: like require operations but with an explicit default value
 *  when value is undefined or index is invalid, null and non-matching types
 *  cause a TypeError.
 */

DUK_EXTERNAL_DECL duk_bool_t duk_opt_boolean(duk_context *ctx, duk_idx_t idx, duk_bool_t def_value);
DUK_EXTERNAL_DECL duk_double_t duk_opt_number(duk_context *ctx, duk_idx_t idx, duk_double_t def_value);
DUK_EXTERNAL_DECL duk_int_t duk_opt_int(duk_context *ctx, duk_idx_t idx, duk_int_t def_value);
DUK_EXTERNAL_DECL duk_uint_t duk_opt_uint(duk_context *ctx, duk_idx_t idx, duk_uint_t def_value);
DUK_EXTERNAL_DECL const char *duk_opt_string(duk_context *ctx, duk_idx_t idx, const char *def_ptr);
DUK_EXTERNAL_DECL const char *duk_opt_lstring(duk_context *ctx, duk_idx_t idx, duk_size_t *out_len, const char *def_ptr, duk_size_t def_len);
DUK_EXTERNAL_DECL void *duk_opt_buffer(duk_context *ctx, duk_idx_t idx, duk_size_t *out_size, void *def_ptr, duk_size_t def_size);
DUK_EXTERNAL_DECL void *duk_opt_buffer_data(duk_context *ctx, duk_idx_t idx, duk_size_t *out_size, void *def_ptr, duk_size_t def_size);
DUK_EXTERNAL_DECL void *duk_opt_pointer(duk_context *ctx, duk_idx_t idx, void *def_value);
DUK_EXTERNAL_DECL duk_c_function duk_opt_c_function(duk_context *ctx, duk_idx_t idx, duk_c_function def_value);
DUK_EXTERNAL_DECL duk_context *duk_opt_context(duk_context *ctx, duk_idx_t idx, duk_context *def_value);
DUK_EXTERNAL_DECL void *duk_opt_heapptr(duk_context *ctx, duk_idx_t idx, void *def_value);

/*
 *  Require operations: no coercion, throw error if index or type
 *  is incorrect.  No defaulting.
 */

#define duk_require_type_mask(ctx,idx,mask) \
	((void) duk_check_type_mask((ctx), (idx), (mask) | DUK_TYPE_MASK_THROW))

DUK_EXTERNAL_DECL void duk_require_undefined(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL void duk_require_null(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_bool_t duk_require_boolean(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_double_t duk_require_number(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_int_t duk_require_int(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_uint_t duk_require_uint(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL const char *duk_require_string(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL const char *duk_require_lstring(duk_context *ctx, duk_idx_t idx, duk_size_t *out_len);
DUK_EXTERNAL_DECL void duk_require_object(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL void *duk_require_buffer(duk_context *ctx, duk_idx_t idx, duk_size_t *out_size);
DUK_EXTERNAL_DECL void *duk_require_buffer_data(duk_context *ctx, duk_idx_t idx, duk_size_t *out_size);
DUK_EXTERNAL_DECL void *duk_require_pointer(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_c_function duk_require_c_function(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_context *duk_require_context(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL void duk_require_function(duk_context *ctx, duk_idx_t idx);
#define duk_require_callable(ctx,idx) \
	duk_require_function((ctx), (idx))
DUK_EXTERNAL_DECL void duk_require_constructor_call(duk_context *ctx);
DUK_EXTERNAL_DECL void duk_require_constructable(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL void *duk_require_heapptr(duk_context *ctx, duk_idx_t idx);

/* Symbols are object coercible and covered by DUK_TYPE_MASK_STRING. */
#define duk_require_object_coercible(ctx,idx) \
	((void) duk_check_type_mask((ctx), (idx), DUK_TYPE_MASK_BOOLEAN | \
	                                            DUK_TYPE_MASK_NUMBER | \
	                                            DUK_TYPE_MASK_STRING | \
	                                            DUK_TYPE_MASK_OBJECT | \
	                                            DUK_TYPE_MASK_BUFFER | \
	                                            DUK_TYPE_MASK_POINTER | \
	                                            DUK_TYPE_MASK_LIGHTFUNC | \
	                                            DUK_TYPE_MASK_THROW))

/*
 *  Coercion operations: in-place coercion, return coerced value where
 *  applicable.  If index is invalid, throw error.  Some coercions may
 *  throw an expected error (e.g. from a toString() or valueOf() call)
 *  or an internal error (e.g. from out of memory).
 */

DUK_EXTERNAL_DECL void duk_to_undefined(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL void duk_to_null(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_bool_t duk_to_boolean(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_double_t duk_to_number(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_int_t duk_to_int(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_uint_t duk_to_uint(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_int32_t duk_to_int32(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_uint32_t duk_to_uint32(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_uint16_t duk_to_uint16(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL const char *duk_to_string(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL const char *duk_to_lstring(duk_context *ctx, duk_idx_t idx, duk_size_t *out_len);
DUK_EXTERNAL_DECL void *duk_to_buffer_raw(duk_context *ctx, duk_idx_t idx, duk_size_t *out_size, duk_uint_t flags);
DUK_EXTERNAL_DECL void *duk_to_pointer(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL void duk_to_object(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL void duk_to_primitive(duk_context *ctx, duk_idx_t idx, duk_int_t hint);

#define DUK_BUF_MODE_FIXED      0   /* internal: request fixed buffer result */
#define DUK_BUF_MODE_DYNAMIC    1   /* internal: request dynamic buffer result */
#define DUK_BUF_MODE_DONTCARE   2   /* internal: don't care about fixed/dynamic nature */

#define duk_to_buffer(ctx,idx,out_size) \
	duk_to_buffer_raw((ctx), (idx), (out_size), DUK_BUF_MODE_DONTCARE)
#define duk_to_fixed_buffer(ctx,idx,out_size) \
	duk_to_buffer_raw((ctx), (idx), (out_size), DUK_BUF_MODE_FIXED)
#define duk_to_dynamic_buffer(ctx,idx,out_size) \
	duk_to_buffer_raw((ctx), (idx), (out_size), DUK_BUF_MODE_DYNAMIC)

/* safe variants of a few coercion operations */
DUK_EXTERNAL_DECL const char *duk_safe_to_lstring(duk_context *ctx, duk_idx_t idx, duk_size_t *out_len);
DUK_EXTERNAL_DECL const char *duk_to_stacktrace(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL const char *duk_safe_to_stacktrace(duk_context *ctx, duk_idx_t idx);
#define duk_safe_to_string(ctx,idx) \
	duk_safe_to_lstring((ctx), (idx), NULL)

/*
 *  Value length
 */

DUK_EXTERNAL_DECL duk_size_t duk_get_length(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL void duk_set_length(duk_context *ctx, duk_idx_t idx, duk_size_t len);
#if 0
/* duk_require_length()? */
/* duk_opt_length()? */
#endif

/*
 *  Misc conversion
 */

DUK_EXTERNAL_DECL const char *duk_base64_encode(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL void duk_base64_decode(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL const char *duk_hex_encode(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL void duk_hex_decode(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL const char *duk_json_encode(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL void duk_json_decode(duk_context *ctx, duk_idx_t idx);

DUK_EXTERNAL_DECL const char *duk_buffer_to_string(duk_context *ctx, duk_idx_t idx);

/*
 *  Buffer
 */

DUK_EXTERNAL_DECL void *duk_resize_buffer(duk_context *ctx, duk_idx_t idx, duk_size_t new_size);
DUK_EXTERNAL_DECL void *duk_steal_buffer(duk_context *ctx, duk_idx_t idx, duk_size_t *out_size);
DUK_EXTERNAL_DECL void duk_config_buffer(duk_context *ctx, duk_idx_t idx, void *ptr, duk_size_t len);

/*
 *  Property access
 *
 *  The basic function assumes key is on stack.  The _(l)string variant takes
 *  a C string as a property name; the _literal variant takes a C literal.
 *  The _index variant takes an array index as a property name (e.g. 123 is
 *  equivalent to the key "123").  The _heapptr variant takes a raw, borrowed
 *  heap pointer.
 */

DUK_EXTERNAL_DECL duk_bool_t duk_get_prop(duk_context *ctx, duk_idx_t obj_idx);
DUK_EXTERNAL_DECL duk_bool_t duk_get_prop_string(duk_context *ctx, duk_idx_t obj_idx, const char *key);
DUK_EXTERNAL_DECL duk_bool_t duk_get_prop_lstring(duk_context *ctx, duk_idx_t obj_idx, const char *key, duk_size_t key_len);
#if defined(DUK_USE_PREFER_SIZE)
#define duk_get_prop_literal(ctx,obj_idx,key)  duk_get_prop_string((ctx), (obj_idx), (key))
#else
DUK_EXTERNAL_DECL duk_bool_t duk_get_prop_literal_raw(duk_context *ctx, duk_idx_t obj_idx, const char *key, duk_size_t key_len);
#define duk_get_prop_literal(ctx,obj_idx,key)  duk_get_prop_literal_raw((ctx), (obj_idx), (key), sizeof((key)) - 1U)
#endif
DUK_EXTERNAL_DECL duk_bool_t duk_get_prop_index(duk_context *ctx, duk_idx_t obj_idx, duk_uarridx_t arr_idx);
DUK_EXTERNAL_DECL duk_bool_t duk_get_prop_heapptr(duk_context *ctx, duk_idx_t obj_idx, void *ptr);
DUK_EXTERNAL_DECL duk_bool_t duk_put_prop(duk_context *ctx, duk_idx_t obj_idx);
DUK_EXTERNAL_DECL duk_bool_t duk_put_prop_string(duk_context *ctx, duk_idx_t obj_idx, const char *key);
DUK_EXTERNAL_DECL duk_bool_t duk_put_prop_lstring(duk_context *ctx, duk_idx_t obj_idx, const char *key, duk_size_t key_len);
#if defined(DUK_USE_PREFER_SIZE)
#define duk_put_prop_literal(ctx,obj_idx,key)  duk_put_prop_string((ctx), (obj_idx), (key))
#else
DUK_EXTERNAL_DECL duk_bool_t duk_put_prop_literal_raw(duk_context *ctx, duk_idx_t obj_idx, const char *key, duk_size_t key_len);
#define duk_put_prop_literal(ctx,obj_idx,key)  duk_put_prop_literal_raw((ctx), (obj_idx), (key), sizeof((key)) - 1U)
#endif
DUK_EXTERNAL_DECL duk_bool_t duk_put_prop_index(duk_context *ctx, duk_idx_t obj_idx, duk_uarridx_t arr_idx);
DUK_EXTERNAL_DECL duk_bool_t duk_put_prop_heapptr(duk_context *ctx, duk_idx_t obj_idx, void *ptr);
DUK_EXTERNAL_DECL duk_bool_t duk_del_prop(duk_context *ctx, duk_idx_t obj_idx);
DUK_EXTERNAL_DECL duk_bool_t duk_del_prop_string(duk_context *ctx, duk_idx_t obj_idx, const char *key);
DUK_EXTERNAL_DECL duk_bool_t duk_del_prop_lstring(duk_context *ctx, duk_idx_t obj_idx, const char *key, duk_size_t key_len);
#if defined(DUK_USE_PREFER_SIZE)
#define duk_del_prop_literal(ctx,obj_idx,key)  duk_del_prop_string((ctx), (obj_idx), (key))
#else
DUK_EXTERNAL_DECL duk_bool_t duk_del_prop_literal_raw(duk_context *ctx, duk_idx_t obj_idx, const char *key, duk_size_t key_len);
#define duk_del_prop_literal(ctx,obj_idx,key)  duk_del_prop_literal_raw((ctx), (obj_idx), (key), sizeof((key)) - 1U)
#endif
DUK_EXTERNAL_DECL duk_bool_t duk_del_prop_index(duk_context *ctx, duk_idx_t obj_idx, duk_uarridx_t arr_idx);
DUK_EXTERNAL_DECL duk_bool_t duk_del_prop_heapptr(duk_context *ctx, duk_idx_t obj_idx, void *ptr);
DUK_EXTERNAL_DECL duk_bool_t duk_has_prop(duk_context *ctx, duk_idx_t obj_idx);
DUK_EXTERNAL_DECL duk_bool_t duk_has_prop_string(duk_context *ctx, duk_idx_t obj_idx, const char *key);
DUK_EXTERNAL_DECL duk_bool_t duk_has_prop_lstring(duk_context *ctx, duk_idx_t obj_idx, const char *key, duk_size_t key_len);
#if defined(DUK_USE_PREFER_SIZE)
#define duk_has_prop_literal(ctx,obj_idx,key)  duk_has_prop_string((ctx), (obj_idx), (key))
#else
DUK_EXTERNAL_DECL duk_bool_t duk_has_prop_literal_raw(duk_context *ctx, duk_idx_t obj_idx, const char *key, duk_size_t key_len);
#define duk_has_prop_literal(ctx,obj_idx,key)  duk_has_prop_literal_raw((ctx), (obj_idx), (key), sizeof((key)) - 1U)
#endif
DUK_EXTERNAL_DECL duk_bool_t duk_has_prop_index(duk_context *ctx, duk_idx_t obj_idx, duk_uarridx_t arr_idx);
DUK_EXTERNAL_DECL duk_bool_t duk_has_prop_heapptr(duk_context *ctx, duk_idx_t obj_idx, void *ptr);

DUK_EXTERNAL_DECL void duk_get_prop_desc(duk_context *ctx, duk_idx_t obj_idx, duk_uint_t flags);
DUK_EXTERNAL_DECL void duk_def_prop(duk_context *ctx, duk_idx_t obj_idx, duk_uint_t flags);

DUK_EXTERNAL_DECL duk_bool_t duk_get_global_string(duk_context *ctx, const char *key);
DUK_EXTERNAL_DECL duk_bool_t duk_get_global_lstring(duk_context *ctx, const char *key, duk_size_t key_len);
#if defined(DUK_USE_PREFER_SIZE)
#define duk_get_global_literal(ctx,key)  duk_get_global_string((ctx), (key))
#else
DUK_EXTERNAL_DECL duk_bool_t duk_get_global_literal_raw(duk_context *ctx, const char *key, duk_size_t key_len);
#define duk_get_global_literal(ctx,key)  duk_get_global_literal_raw((ctx), (key), sizeof((key)) - 1U)
#endif
DUK_EXTERNAL_DECL duk_bool_t duk_get_global_heapptr(duk_context *ctx, void *ptr);
DUK_EXTERNAL_DECL duk_bool_t duk_put_global_string(duk_context *ctx, const char *key);
DUK_EXTERNAL_DECL duk_bool_t duk_put_global_lstring(duk_context *ctx, const char *key, duk_size_t key_len);
#if defined(DUK_USE_PREFER_SIZE)
#define duk_put_global_literal(ctx,key)  duk_put_global_string((ctx), (key))
#else
DUK_EXTERNAL_DECL duk_bool_t duk_put_global_literal_raw(duk_context *ctx, const char *key, duk_size_t key_len);
#define duk_put_global_literal(ctx,key)  duk_put_global_literal_raw((ctx), (key), sizeof((key)) - 1U)
#endif
DUK_EXTERNAL_DECL duk_bool_t duk_put_global_heapptr(duk_context *ctx, void *ptr);

/*
 *  Inspection
 */

DUK_EXTERNAL_DECL void duk_inspect_value(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL void duk_inspect_callstack_entry(duk_context *ctx, duk_int_t level);

/*
 *  Object prototype
 */

DUK_EXTERNAL_DECL void duk_get_prototype(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL void duk_set_prototype(duk_context *ctx, duk_idx_t idx);

/*
 *  Object finalizer
 */

DUK_EXTERNAL_DECL void duk_get_finalizer(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL void duk_set_finalizer(duk_context *ctx, duk_idx_t idx);

/*
 *  Global object
 */

DUK_EXTERNAL_DECL void duk_set_global_object(duk_context *ctx);

/*
 *  Duktape/C function magic value
 */

DUK_EXTERNAL_DECL duk_int_t duk_get_magic(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL void duk_set_magic(duk_context *ctx, duk_idx_t idx, duk_int_t magic);
DUK_EXTERNAL_DECL duk_int_t duk_get_current_magic(duk_context *ctx);

/*
 *  Module helpers: put multiple function or constant properties
 */

DUK_EXTERNAL_DECL void duk_put_function_list(duk_context *ctx, duk_idx_t obj_idx, const duk_function_list_entry *funcs);
DUK_EXTERNAL_DECL void duk_put_number_list(duk_context *ctx, duk_idx_t obj_idx, const duk_number_list_entry *numbers);

/*
 *  Object operations
 */

DUK_EXTERNAL_DECL void duk_compact(duk_context *ctx, duk_idx_t obj_idx);
DUK_EXTERNAL_DECL void duk_enum(duk_context *ctx, duk_idx_t obj_idx, duk_uint_t enum_flags);
DUK_EXTERNAL_DECL duk_bool_t duk_next(duk_context *ctx, duk_idx_t enum_idx, duk_bool_t get_value);
DUK_EXTERNAL_DECL void duk_seal(duk_context *ctx, duk_idx_t obj_idx);
DUK_EXTERNAL_DECL void duk_freeze(duk_context *ctx, duk_idx_t obj_idx);

/*
 *  String manipulation
 */

DUK_EXTERNAL_DECL void duk_concat(duk_context *ctx, duk_idx_t count);
DUK_EXTERNAL_DECL void duk_join(duk_context *ctx, duk_idx_t count);
DUK_EXTERNAL_DECL void duk_decode_string(duk_context *ctx, duk_idx_t idx, duk_decode_char_function callback, void *udata);
DUK_EXTERNAL_DECL void duk_map_string(duk_context *ctx, duk_idx_t idx, duk_map_char_function callback, void *udata);
DUK_EXTERNAL_DECL void duk_substring(duk_context *ctx, duk_idx_t idx, duk_size_t start_char_offset, duk_size_t end_char_offset);
DUK_EXTERNAL_DECL void duk_trim(duk_context *ctx, duk_idx_t idx);
DUK_EXTERNAL_DECL duk_codepoint_t duk_char_code_at(duk_context *ctx, duk_idx_t idx, duk_size_t char_offset);

/*
 *  ECMAScript operators
 */

DUK_EXTERNAL_DECL duk_bool_t duk_equals(duk_context *ctx, duk_idx_t idx1, duk_idx_t idx2);
DUK_EXTERNAL_DECL duk_bool_t duk_strict_equals(duk_context *ctx, duk_idx_t idx1, duk_idx_t idx2);
DUK_EXTERNAL_DECL duk_bool_t duk_samevalue(duk_context *ctx, duk_idx_t idx1, duk_idx_t idx2);
DUK_EXTERNAL_DECL duk_bool_t duk_instanceof(duk_context *ctx, duk_idx_t idx1, duk_idx_t idx2);

/*
 *  Random
 */

DUK_EXTERNAL_DECL duk_double_t duk_random(duk_context *ctx);

/*
 *  Function (method) calls
 */

DUK_EXTERNAL_DECL void duk_call(duk_context *ctx, duk_idx_t nargs);
DUK_EXTERNAL_DECL void duk_call_method(duk_context *ctx, duk_idx_t nargs);
DUK_EXTERNAL_DECL void duk_call_prop(duk_context *ctx, duk_idx_t obj_idx, duk_idx_t nargs);
DUK_EXTERNAL_DECL duk_int_t duk_pcall(duk_context *ctx, duk_idx_t nargs);
DUK_EXTERNAL_DECL duk_int_t duk_pcall_method(duk_context *ctx, duk_idx_t nargs);
DUK_EXTERNAL_DECL duk_int_t duk_pcall_prop(duk_context *ctx, duk_idx_t obj_idx, duk_idx_t nargs);
DUK_EXTERNAL_DECL void duk_new(duk_context *ctx, duk_idx_t nargs);
DUK_EXTERNAL_DECL duk_int_t duk_pnew(duk_context *ctx, duk_idx_t nargs);
DUK_EXTERNAL_DECL duk_int_t duk_safe_call(duk_context *ctx, duk_safe_call_function func, void *udata, duk_idx_t nargs, duk_idx_t nrets);

/*
 *  Thread management
 */

/* There are currently no native functions to yield/resume, due to the internal
 * limitations on coroutine handling.  These will be added later.
 */

/*
 *  Compilation and evaluation
 */

DUK_EXTERNAL_DECL duk_int_t duk_eval_raw(duk_context *ctx, const char *src_buffer, duk_size_t src_length, duk_uint_t flags);
DUK_EXTERNAL_DECL duk_int_t duk_compile_raw(duk_context *ctx, const char *src_buffer, duk_size_t src_length, duk_uint_t flags);

/* plain */
#define duk_eval(ctx)  \
	((void) duk_eval_raw((ctx), NULL, 0, 1 /*args*/ | DUK_COMPILE_EVAL | DUK_COMPILE_NOFILENAME))

#define duk_eval_noresult(ctx)  \
	((void) duk_eval_raw((ctx), NULL, 0, 1 /*args*/ | DUK_COMPILE_EVAL | DUK_COMPILE_NORESULT | DUK_COMPILE_NOFILENAME))

#define duk_peval(ctx)  \
	(duk_eval_raw((ctx), NULL, 0, 1 /*args*/ | DUK_COMPILE_EVAL | DUK_COMPILE_SAFE | DUK_COMPILE_NOFILENAME))

#define duk_peval_noresult(ctx)  \
	(duk_eval_raw((ctx), NULL, 0, 1 /*args*/ | DUK_COMPILE_EVAL | DUK_COMPILE_SAFE | DUK_COMPILE_NORESULT | DUK_COMPILE_NOFILENAME))

#define duk_compile(ctx,flags)  \
	((void) duk_compile_raw((ctx), NULL, 0, 2 /*args*/ | (flags)))

#define duk_pcompile(ctx,flags)  \
	(duk_compile_raw((ctx), NULL, 0, 2 /*args*/ | (flags) | DUK_COMPILE_SAFE))

/* string */
#define duk_eval_string(ctx,src)  \
	((void) duk_eval_raw((ctx), (src), 0, 0 /*args*/ | DUK_COMPILE_EVAL | DUK_COMPILE_NOSOURCE | DUK_COMPILE_STRLEN | DUK_COMPILE_NOFILENAME))

#define duk_eval_string_noresult(ctx,src)  \
	((void) duk_eval_raw((ctx), (src), 0, 0 /*args*/ | DUK_COMPILE_EVAL | DUK_COMPILE_NOSOURCE | DUK_COMPILE_STRLEN | DUK_COMPILE_NORESULT | DUK_COMPILE_NOFILENAME))

#define duk_peval_string(ctx,src)  \
	(duk_eval_raw((ctx), (src), 0, 0 /*args*/ | DUK_COMPILE_EVAL | DUK_COMPILE_SAFE | DUK_COMPILE_NOSOURCE | DUK_COMPILE_STRLEN | DUK_COMPILE_NOFILENAME))

#define duk_peval_string_noresult(ctx,src)  \
	(duk_eval_raw((ctx), (src), 0, 0 /*args*/ | DUK_COMPILE_EVAL | DUK_COMPILE_SAFE | DUK_COMPILE_NOSOURCE | DUK_COMPILE_STRLEN | DUK_COMPILE_NORESULT | DUK_COMPILE_NOFILENAME))

#define duk_compile_string(ctx,flags,src)  \
	((void) duk_compile_raw((ctx), (src), 0, 0 /*args*/ | (flags) | DUK_COMPILE_NOSOURCE | DUK_COMPILE_STRLEN | DUK_COMPILE_NOFILENAME))

#define duk_compile_string_filename(ctx,flags,src)  \
	((void) duk_compile_raw((ctx), (src), 0, 1 /*args*/ | (flags) | DUK_COMPILE_NOSOURCE | DUK_COMPILE_STRLEN))

#define duk_pcompile_string(ctx,flags,src)  \
	(duk_compile_raw((ctx), (src), 0, 0 /*args*/ | (flags) | DUK_COMPILE_SAFE | DUK_COMPILE_NOSOURCE | DUK_COMPILE_STRLEN | DUK_COMPILE_NOFILENAME))

#define duk_pcompile_string_filename(ctx,flags,src)  \
	(duk_compile_raw((ctx), (src), 0, 1 /*args*/ | (flags) | DUK_COMPILE_SAFE | DUK_COMPILE_NOSOURCE | DUK_COMPILE_STRLEN))

/* lstring */
#define duk_eval_lstring(ctx,buf,len)  \
	((void) duk_eval_raw((ctx), buf, len, 0 /*args*/ | DUK_COMPILE_EVAL | DUK_COMPILE_NOSOURCE | DUK_COMPILE_NOFILENAME))

#define duk_eval_lstring_noresult(ctx,buf,len)  \
	((void) duk_eval_raw((ctx), buf, len, 0 /*args*/ | DUK_COMPILE_EVAL | DUK_COMPILE_NOSOURCE | DUK_COMPILE_NORESULT | DUK_COMPILE_NOFILENAME))

#define duk_peval_lstring(ctx,buf,len)  \
	(duk_eval_raw((ctx), buf, len, 0 /*args*/ | DUK_COMPILE_EVAL | DUK_COMPILE_NOSOURCE | DUK_COMPILE_SAFE | DUK_COMPILE_NOFILENAME))

#define duk_peval_lstring_noresult(ctx,buf,len)  \
	(duk_eval_raw((ctx), buf, len, 0 /*args*/ | DUK_COMPILE_EVAL | DUK_COMPILE_SAFE | DUK_COMPILE_NOSOURCE | DUK_COMPILE_NORESULT | DUK_COMPILE_NOFILENAME))

#define duk_compile_lstring(ctx,flags,buf,len)  \
	((void) duk_compile_raw((ctx), buf, len, 0 /*args*/ | (flags) | DUK_COMPILE_NOSOURCE | DUK_COMPILE_NOFILENAME))

#define duk_compile_lstring_filename(ctx,flags,buf,len)  \
	((void) duk_compile_raw((ctx), buf, len, 1 /*args*/ | (flags) | DUK_COMPILE_NOSOURCE))

#define duk_pcompile_lstring(ctx,flags,buf,len)  \
	(duk_compile_raw((ctx), buf, len, 0 /*args*/ | (flags) | DUK_COMPILE_SAFE | DUK_COMPILE_NOSOURCE | DUK_COMPILE_NOFILENAME))

#define duk_pcompile_lstring_filename(ctx,flags,buf,len)  \
	(duk_compile_raw((ctx), buf, len, 1 /*args*/ | (flags) | DUK_COMPILE_SAFE | DUK_COMPILE_NOSOURCE))

/*
 *  Bytecode load/dump
 */

DUK_EXTERNAL_DECL void duk_dump_function(duk_context *ctx);
DUK_EXTERNAL_DECL void duk_load_function(duk_context *ctx);

/*
 *  Debugging
 */

DUK_EXTERNAL_DECL void duk_push_context_dump(duk_context *ctx);

/*
 *  Debugger (debug protocol)
 */

DUK_EXTERNAL_DECL void duk_debugger_attach(duk_context *ctx,
                                           duk_debug_read_function read_cb,
                                           duk_debug_write_function write_cb,
                                           duk_debug_peek_function peek_cb,
                                           duk_debug_read_flush_function read_flush_cb,
                                           duk_debug_write_flush_function write_flush_cb,
                                           duk_debug_request_function request_cb,
                                           duk_debug_detached_function detached_cb,
                                           void *udata);
DUK_EXTERNAL_DECL void duk_debugger_detach(duk_context *ctx);
DUK_EXTERNAL_DECL void duk_debugger_cooperate(duk_context *ctx);
DUK_EXTERNAL_DECL duk_bool_t duk_debugger_notify(duk_context *ctx, duk_idx_t nvalues);
DUK_EXTERNAL_DECL void duk_debugger_pause(duk_context *ctx);

/*
 *  Time handling
 */

DUK_EXTERNAL_DECL duk_double_t duk_get_now(duk_context *ctx);
DUK_EXTERNAL_DECL void duk_time_to_components(duk_context *ctx, duk_double_t timeval, duk_time_components *comp);
DUK_EXTERNAL_DECL duk_double_t duk_components_to_time(duk_context *ctx, duk_time_components *comp);

/*
 *  Date provider related constants
 *
 *  NOTE: These are "semi public" - you should only use these if you write
 *  your own platform specific Date provider, see doc/datetime.rst.
 */

/* Millisecond count constants. */
#define DUK_DATE_MSEC_SECOND          1000L
#define DUK_DATE_MSEC_MINUTE          (60L * 1000L)
#define DUK_DATE_MSEC_HOUR            (60L * 60L * 1000L)
#define DUK_DATE_MSEC_DAY             (24L * 60L * 60L * 1000L)

/* ECMAScript date range is 100 million days from Epoch:
 * > 100e6 * 24 * 60 * 60 * 1000  // 100M days in millisecs
 * 8640000000000000
 * (= 8.64e15)
 */
#define DUK_DATE_MSEC_100M_DAYS         (8.64e15)
#define DUK_DATE_MSEC_100M_DAYS_LEEWAY  (8.64e15 + 24 * 3600e3)

/* ECMAScript year range:
 * > new Date(100e6 * 24 * 3600e3).toISOString()
 * '+275760-09-13T00:00:00.000Z'
 * > new Date(-100e6 * 24 * 3600e3).toISOString()
 * '-271821-04-20T00:00:00.000Z'
 */
#define DUK_DATE_MIN_ECMA_YEAR     (-271821L)
#define DUK_DATE_MAX_ECMA_YEAR     275760L

/* Part indices for internal breakdowns.  Part order from DUK_DATE_IDX_YEAR
 * to DUK_DATE_IDX_MILLISECOND matches argument ordering of ECMAScript API
 * calls (like Date constructor call).  Some functions in duk_bi_date.c
 * depend on the specific ordering, so change with care.  16 bits are not
 * enough for all parts (year, specifically).
 *
 * Must be in-sync with genbuiltins.py.
 */
#define DUK_DATE_IDX_YEAR           0  /* year */
#define DUK_DATE_IDX_MONTH          1  /* month: 0 to 11 */
#define DUK_DATE_IDX_DAY            2  /* day within month: 0 to 30 */
#define DUK_DATE_IDX_HOUR           3
#define DUK_DATE_IDX_MINUTE         4
#define DUK_DATE_IDX_SECOND         5
#define DUK_DATE_IDX_MILLISECOND    6
#define DUK_DATE_IDX_WEEKDAY        7  /* weekday: 0 to 6, 0=sunday, 1=monday, etc */
#define DUK_DATE_IDX_NUM_PARTS      8

/* Internal API call flags, used for various functions in duk_bi_date.c.
 * Certain flags are used by only certain functions, but since the flags
 * don't overlap, a single flags value can be passed around to multiple
 * functions.
 *
 * The unused top bits of the flags field are also used to pass values
 * to helpers (duk__get_part_helper() and duk__set_part_helper()).
 *
 * Must be in-sync with genbuiltins.py.
 */

/* NOTE: when writing a Date provider you only need a few specific
 * flags from here, the rest are internal.  Avoid using anything you
 * don't need.
 */

#define DUK_DATE_FLAG_NAN_TO_ZERO          (1 << 0)  /* timeval breakdown: internal time value NaN -> zero */
#define DUK_DATE_FLAG_NAN_TO_RANGE_ERROR   (1 << 1)  /* timeval breakdown: internal time value NaN -> RangeError (toISOString) */
#define DUK_DATE_FLAG_ONEBASED             (1 << 2)  /* timeval breakdown: convert month and day-of-month parts to one-based (default is zero-based) */
#define DUK_DATE_FLAG_EQUIVYEAR            (1 << 3)  /* timeval breakdown: replace year with equivalent year in the [1971,2037] range for DST calculations */
#define DUK_DATE_FLAG_LOCALTIME            (1 << 4)  /* convert time value to local time */
#define DUK_DATE_FLAG_SUB1900              (1 << 5)  /* getter: subtract 1900 from year when getting year part */
#define DUK_DATE_FLAG_TOSTRING_DATE        (1 << 6)  /* include date part in string conversion result */
#define DUK_DATE_FLAG_TOSTRING_TIME        (1 << 7)  /* include time part in string conversion result */
#define DUK_DATE_FLAG_TOSTRING_LOCALE      (1 << 8)  /* use locale specific formatting if available */
#define DUK_DATE_FLAG_TIMESETTER           (1 << 9)  /* setter: call is a time setter (affects hour, min, sec, ms); otherwise date setter (affects year, month, day-in-month) */
#define DUK_DATE_FLAG_YEAR_FIXUP           (1 << 10) /* setter: perform 2-digit year fixup (00...99 -> 1900...1999) */
#define DUK_DATE_FLAG_SEP_T                (1 << 11) /* string conversion: use 'T' instead of ' ' as a separator */
#define DUK_DATE_FLAG_VALUE_SHIFT          12        /* additional values begin at bit 12 */

/*
 *  ROM pointer compression
 */

/* Support array for ROM pointer compression.  Only declared when ROM
 * pointer compression is active.
 */
#if defined(DUK_USE_ROM_OBJECTS) && defined(DUK_USE_HEAPPTR16)
DUK_EXTERNAL_DECL const void * const duk_rom_compressed_pointers[];
#endif

/*
 *  C++ name mangling
 */

#if defined(__cplusplus)
/* end 'extern "C"' wrapper */
}
#endif

/*
 *  END PUBLIC API
 */

#endif  /* DUKTAPE_H_INCLUDED */







netsurf-vince/pdf/content/handlers/javascript/duktape/generics.js

/*
 * Generics for Duktape binding in NetSurf
 *
 * The result of this *MUST* be setting a NetSurf object only.
 *
 * That object will then be absorbed into the global object as a hidden
 * object which is used by the rest of the bindings.
 */

var NetSurf = {
    /* The make-proxy call for list-type objects */
    makeListProxy: function(inner) {
	return new Proxy(inner, {
	    has: function(target, key) {
		if (typeof key == 'number') {
		    return (key >= 0) && (key < target.length);
		} else {
		    return key in target;
		}
	    },
	    get: function(target, key) {
		if (typeof key == 'number') {
		    return target.item(key);
		} else {
		    return target[key];
		}
	    },
	});
    },
    /* The make-proxy call for nodemap-type objects */
    makeNodeMapProxy: function(inner) {
	return new Proxy(inner, {
	    has: function(target, key) {
		if (typeof key == 'number') {
		    return (key >= 0) && (key < target.length);
		} else {
		    return target.getNamedItem(key) || (key in target);
		}
	    },
	    get: function(target, key) {
		if (typeof key == 'number') {
		    return target.item(key);
		} else {
		    var attr = target.getNamedItem(key);
		    if (attr) {
			return attr;
		    }
		    return target[key];
		}
	    },
	});
    },
    consoleFormatter: function Formatter() {

	if (arguments.length == 0) {
	    return new Array("");
	} else if (arguments.length == 1) {
	    return new Array(arguments[0].toString());
	}

	const target = arguments[0];
	const current = arguments[1];

	if (typeof target !== "string") {
	    return Array.from(arguments);
	}

	const offset = target.search("%");

	if (offset == -1 || offset >= (target.length - 1)) {
	    // We've a string, but the % either doesn't exist or is
	    // at the end of it, so give up
	    return Array.from(arguments);
	}

	const specifier = target[offset + 1];

	var converted = undefined;

	if (specifier === 's') {
	    // Stringification
	    converted = current.toString();
	} else if (specifier === 'd' || specifier === 'i') {
	    converted = parseInt(current, 10).toString();
	} else if (specifier === 'f') {
	    converted = parseFloat(current).toString();
	} else if (specifier === 'o') {
	    // TODO: Objectification?
	    converted = current.toString();
	} else if (specifier === 'O') {
	    // TODO: JSONification
	    converted = current.toString();
	}

	var result = new Array();

	if (converted !== undefined) {
	    // We converted it, so we need to absorb the formatted thing
	    // and move on
	    var newtarget = "";
	    if (offset > 0) {
		newtarget = target.substring(0, offset);
	    }
	    newtarget = newtarget + converted;
	    if (offset < target.length - 2) {
		newtarget = newtarget + target.substring(offset + 2, target.length);
	    }
	    result.push(newtarget);
	} else {
	    // Undefined, so we drop this argument and move on
	    result.push(target);
	}

	var i;
	for (i = 2; i < arguments.length; i++) {
	    result.push(arguments[i]);
	}

	if (result[0].search("%") == -1) {
	    return result;
	}

	if (result.length === 1) {
	    return result;
	}

	return Formatter.apply(result);
    }
};
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/* Binding for browser using duktape and libdom
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * Released under the terms of the MIT License,
 *         http://www.opensource.org/licenses/mit-license
 */

binding duk_libdom {
	webidl "dom.idl";
	webidl "dom-parsing.idl";
	webidl "html.idl";
	webidl "cssom.idl";
	webidl "uievents.idl";
	webidl "urlutils.idl";
	webidl "console.idl";

	preface	%{
/* DukTape JavaScript bindings for NetSurf browser
 *
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 * Released under the terms of the MIT License,
 *        http://www.opensource.org/licenses/mit-license
 */

#include <dom/dom.h>

#include "utils/log.h"
#include "utils/nsurl.h"

#include "javascript/duktape/duktape.h"

struct browser_window;
struct html_content;
struct dom_node;
struct dom_element;
struct dom_document;
struct dom_html_element;
struct dom_node_character_data;
struct dom_node_text;
struct dom_node_list;
struct dom_node_comment;
struct dom_html_collection;
struct dom_html_br_element;

%};

	prologue %{
#include "javascript/duktape/dukky.h"
%};

};

#include "EventTarget.bnd"
#include "Console.bnd"
#include "Window.bnd"
#include "Document.bnd"
#include "Node.bnd"
#include "NodeList.bnd"
#include "NamedNodeMap.bnd"
#include "Element.bnd"
#include "HTMLCollection.bnd"
#include "Location.bnd"
#include "Navigator.bnd"
#include "DOMImplementation.bnd"

/* events */

#include "Event.bnd"
#include "KeyboardEvent.bnd"

init MutationEvent(struct dom_mutation_event *evt::evt);
init UIEvent(struct dom_ui_event *evt::evt);
init TextEvent(struct dom_text_event *evt::evt);
init MutationNameEvent(struct dom_mutation_name_event *evt::evt);
init MouseWheelEvent(struct dom_mouse_wheel_event *evt::evt);
init MouseMultiWheelEvent(struct dom_mouse_multi_wheel_event *evt::evt);
init MouseEvent(struct dom_mouse_event *evt::evt);
init DocumentEvent(struct dom_document_event *evt::evt);
init CustomEvent(struct dom_custom_event *evt::evt);
init CompositionEvent(struct dom_ui_event *evt::evt);
init WheelEvent(struct dom_mouse_event *evt::evt);
init FocusEvent(struct dom_ui_event *evt::evt);
init StorageEvent(struct dom_event *evt::evt);
init CloseEvent(struct dom_event *evt::evt);
init MessageEvent(struct dom_event *evt::evt);
init ErrorEvent(struct dom_event *evt::evt);
init BeforeUnloadEvent(struct dom_event *evt::evt);
init PageTransitionEvent(struct dom_event *evt::evt);
init HashChangeEvent(struct dom_event *evt::evt);
init PopStateEvent(struct dom_event *evt::evt);
init DragEvent(struct dom_mouse_event *evt::evt);
init RelatedEvent(struct dom_event *evt::evt);
init AutocompleteErrorEvent(struct dom_event *evt::evt);
init TrackEvent(struct dom_event *evt::evt);


/* html elements */
#include "HTMLElement.bnd"

/* specialisations of html_element */
#include "HTMLAnchorElement.bnd"
#include "HTMLAppletElement.bnd"
#include "HTMLAreaElement.bnd"
#include "HTMLBaseElement.bnd"
#include "HTMLBodyElement.bnd"
#include "HTMLButtonElement.bnd"
#include "HTMLBRElement.bnd"
#include "HTMLCanvasElement.bnd"
#include "HTMLDivElement.bnd"
#include "HTMLFontElement.bnd"
#include "HTMLFormElement.bnd"
#include "HTMLFrameElement.bnd"
#include "HTMLFrameSetElement.bnd"
#include "HTMLHeadingElement.bnd"
#include "HTMLHRElement.bnd"
#include "HTMLHTMLElement.bnd"
#include "HTMLIFrameElement.bnd"
#include "HTMLImageElement.bnd"
#include "HTMLInputElement.bnd"
#include "HTMLLabelElement.bnd"
#include "HTMLLegendElement.bnd"
#include "HTMLLIElement.bnd"
#include "HTMLLinkElement.bnd"
#include "HTMLMapElement.bnd"
#include "HTMLMarqueeElement.bnd"
#include "HTMLMenuElement.bnd"
#include "HTMLMetaElement.bnd"
#include "HTMLObjectElement.bnd"
#include "HTMLOptionElement.bnd"
#include "HTMLOListElement.bnd"
#include "HTMLParagraphElement.bnd"
#include "HTMLParamElement.bnd"
#include "HTMLPreElement.bnd"
#include "HTMLQuoteElement.bnd"
#include "HTMLScriptElement.bnd"
#include "HTMLSelectElement.bnd"
#include "HTMLStyleElement.bnd"
#include "HTMLTableCaptionElement.bnd"
#include "HTMLTableCellElement.bnd"
#include "HTMLTableColElement.bnd"
#include "HTMLTableElement.bnd"
#include "HTMLTableRowElement.bnd"
#include "HTMLTableSectionElement.bnd"
#include "HTMLTextAreaElement.bnd"
#include "HTMLTitleElement.bnd"

init HTMLUnknownElement(struct dom_html_element *html_unknown_element::html_element);
init HTMLDirectoryElement(struct dom_html_element *html_directory_element::html_element);
init HTMLTemplateElement(struct dom_html_element *html_template_element::html_element);
init HTMLDialogElement(struct dom_html_element *html_dialog_element::html_element);
init HTMLMenuItemElement(struct dom_html_element *html_menu_item_element::html_element);
init HTMLDetailsElement(struct dom_html_element *html_details_element::html_element);
init HTMLFieldSetElement(struct dom_html_element *html_field_set_element::html_element);
init HTMLMeterElement(struct dom_html_element *html_meter_element::html_element);
init HTMLProgressElement(struct dom_html_element *html_progress_element::html_element);
init HTMLOutputElement(struct dom_html_element *html_output_element::html_element);
init HTMLKeygenElement(struct dom_html_element *html_keygen_element::html_element);
init HTMLOptGroupElement(struct dom_html_element *html_opt_group_element::html_element);
init HTMLDataListElement(struct dom_html_element *html_data_list_element::html_element);
init HTMLMediaElement(struct dom_html_element *html_media_element::html_element);
init HTMLTrackElement(struct dom_html_element *html_track_element::html_element);
init HTMLEmbedElement(struct dom_html_element *html_embed_element::html_element);
init HTMLSourceElement(struct dom_html_element *html_source_element::html_element);
init HTMLPictureElement(struct dom_html_element *html_picture_element::html_element);
init HTMLModElement(struct dom_html_element *html_mod_element::html_element);
init HTMLSpanElement(struct dom_html_element *html_span_element::html_element);
init HTMLTimeElement(struct dom_html_element *html_time_element::html_element);
init HTMLDataElement(struct dom_html_element *html_data_element::html_element);
init HTMLDListElement(struct dom_html_element *html_d_list_element::html_element);
init HTMLUListElement(struct dom_html_element *html_u_list_element::html_element);
init HTMLHeadElement(struct dom_html_element *html_head_element::html_element);

/* specialisations of HTMLTableCellElement */
init HTMLTableHeaderCellElement(struct dom_html_element *html_table_header_cell_element::html_table_cell_element);
init HTMLTableDataCellElement(struct dom_html_element *html_table_data_cell_element::html_table_cell_element);

/* specialisations of html_media_element */
init HTMLAudioElement(struct dom_html_element *html_audio_element::html_media_element);
init HTMLVideoElement(struct dom_html_element *html_video_element::html_media_element);

init Text(struct dom_node_text *text::character_data);
init Comment(struct dom_node_comment *comment::character_data);
init ProcessingInstruction(struct dom_node_text *text::character_data);

init XMLDocument(struct dom_document *document);

init CharacterData(struct dom_node_character_data *character_data::node);
init DocumentFragment(struct dom_document *document::node);
init DocumentType(struct dom_document *document::node);

init PropertyNodeList(struct dom_nodelist *nodes);
init RadioNodeList(struct dom_nodelist *nodes);

init HTMLAllCollection(struct dom_html_collection *coll);
init HTMLFormControlsCollection(struct dom_html_collection *coll);
init HTMLOptionsCollection(struct dom_html_collection *coll);
init HTMLPropertiesCollection(struct dom_html_collection *coll);

/* Stuff to do with canvasses */

#include "CanvasRenderingContext2D.bnd"
#include "ImageData.bnd"
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/* Polyfiller for Duktape for NetSurf
 *
 * This JavaScript will be loaded into heaps before the generics
 *
 * We only care for the side-effects of this, be careful.
 */

// Production steps of ECMA-262, Edition 6, 22.1.2.1
if (!Array.from) {
  Array.from = (function () {
    var toStr = Object.prototype.toString;
    var isCallable = function (fn) {
      return typeof fn === 'function' || toStr.call(fn) === '[object Function]';
    };
    var toInteger = function (value) {
      var number = Number(value);
      if (isNaN(number)) { return 0; }
      if (number === 0 || !isFinite(number)) { return number; }
      return (number > 0 ? 1 : -1) * Math.floor(Math.abs(number));
    };
    var maxSafeInteger = Math.pow(2, 53) - 1;
    var toLength = function (value) {
      var len = toInteger(value);
      return Math.min(Math.max(len, 0), maxSafeInteger);
    };

    // The length property of the from method is 1.
    return function from(arrayLike/*, mapFn, thisArg */) {
      // 1. Let C be the this value.
      var C = this;

      // 2. Let items be ToObject(arrayLike).
      var items = Object(arrayLike);

      // 3. ReturnIfAbrupt(items).
      if (arrayLike == null) {
        throw new TypeError('Array.from requires an array-like object - not null or undefined');
      }

      // 4. If mapfn is undefined, then let mapping be false.
      var mapFn = arguments.length > 1 ? arguments[1] : void undefined;
      var T;
      if (typeof mapFn !== 'undefined') {
        // 5. else
        // 5. a If IsCallable(mapfn) is false, throw a TypeError exception.
        if (!isCallable(mapFn)) {
          throw new TypeError('Array.from: when provided, the second argument must be a function');
        }

        // 5. b. If thisArg was supplied, let T be thisArg; else let T be undefined.
        if (arguments.length > 2) {
          T = arguments[2];
        }
      }

      // 10. Let lenValue be Get(items, "length").
      // 11. Let len be ToLength(lenValue).
      var len = toLength(items.length);

      // 13. If IsConstructor(C) is true, then
      // 13. a. Let A be the result of calling the [[Construct]] internal method 
      // of C with an argument list containing the single item len.
      // 14. a. Else, Let A be ArrayCreate(len).
      var A = isCallable(C) ? Object(new C(len)) : new Array(len);

      // 16. Let k be 0.
      var k = 0;
      // 17. Repeat, while k < len… (also steps a - h)
      var kValue;
      while (k < len) {
        kValue = items[k];
        if (mapFn) {
          A[k] = typeof T === 'undefined' ? mapFn(kValue, k) : mapFn.call(T, kValue, k);
        } else {
          A[k] = kValue;
        }
        k += 1;
      }
      // 18. Let putStatus be Put(A, "length", len, true).
      A.length = len;
      // 20. Return A.
      return A;
    };
  }());
}
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/*
 * Copyright 2012 Vincent Sanders <vince@kyllikki.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * implementation for javascript scheme fetcher
 *
 * This fetcher implements http://www.whatwg.org/specs/web-apps/current-work/multipage/browsers.html#javascript-protocol
 */

#include <stdbool.h>
#include <stdlib.h>
#include <libwapcaplet/libwapcaplet.h>

#include "utils/nsurl.h"
#include "utils/corestrings.h"
#include "utils/ring.h"
#include "content/fetch.h"
#include "content/fetchers.h"

#include "javascript/fetcher.h"

/** Context for an resource fetch */
struct fetch_javascript_context {
	struct fetch_javascript_context *r_next, *r_prev;

	struct fetch *fetchh; /**< Handle for this fetch */

	bool aborted; /**< Flag indicating fetch has been aborted */
	bool locked; /**< Flag indicating entry is already entered */

	nsurl *url; /**< The URL being fetched */
};

static struct fetch_javascript_context *ring = NULL;


/** issue fetch callbacks with locking */
static inline bool fetch_javascript_send_callback(const fetch_msg *msg,
		struct fetch_javascript_context *ctx)
{
	ctx->locked = true;
	fetch_send_callback(msg, ctx->fetchh);
	ctx->locked = false;

	return ctx->aborted;
}


/**
 * called from poll to progress fetch.
 *
 * \todo This is currently completely unimplemented and just returns 204
 */
static bool fetch_javascript_handler(struct fetch_javascript_context *ctx)
{
	fetch_msg msg;
	int code = 204;

	/* content is going to return error code */
	fetch_set_http_code(ctx->fetchh, code);

	msg.type = FETCH_FINISHED;
	fetch_javascript_send_callback(&msg, ctx);

	return true;
}



/** callback to initialise the resource fetcher. */
static bool fetch_javascript_initialise(lwc_string *scheme)
{
	return true;
}

/** callback to finalise the resource fetcher. */
static void fetch_javascript_finalise(lwc_string *scheme)
{
}

static bool fetch_javascript_can_fetch(const nsurl *url)
{
	return true;
}

/** callback to set up a resource fetch context. */
static void *
fetch_javascript_setup(struct fetch *fetchh,
		 nsurl *url,
		 bool only_2xx,
		 bool downgrade_tls,
		 const char *post_urlenc,
		 const struct fetch_multipart_data *post_multipart,
		 const char **headers)
{
	struct fetch_javascript_context *ctx;

	ctx = calloc(1, sizeof(*ctx));
	if (ctx == NULL)
		return NULL;

	ctx->url = nsurl_ref(url);

	ctx->fetchh = fetchh;

	RING_INSERT(ring, ctx);

	return ctx;
}

/** callback to free a resource fetch */
static void fetch_javascript_free(void *ctx)
{
	struct fetch_javascript_context *c = ctx;
	if (c->url != NULL) {
		nsurl_unref(c->url);
	}
	RING_REMOVE(ring, c);
	free(ctx);
}

/** callback to start a resource fetch */
static bool fetch_javascript_start(void *ctx)
{
	return true;
}

/** callback to abort a resource fetch */
static void fetch_javascript_abort(void *ctx)
{
	struct fetch_javascript_context *c = ctx;

	/* To avoid the poll loop having to deal with the fetch context
	 * disappearing from under it, we simply flag the abort here.
	 * The poll loop itself will perform the appropriate cleanup.
	 */
	c->aborted = true;
}


/** callback to poll for additional resource fetch contents */
static void fetch_javascript_poll(lwc_string *scheme)
{
	struct fetch_javascript_context *c, *next;

	if (ring == NULL) return;

	/* Iterate over ring, processing each pending fetch */
	c = ring;
	do {
		/* Ignore fetches that have been flagged as locked.
		 * This allows safe re-entrant calls to this function.
		 * Re-entrancy can occur if, as a result of a callback,
		 * the interested party causes fetch_poll() to be called
		 * again.
		 */
		if (c->locked == true) {
			next = c->r_next;
			continue;
		}

		/* Only process non-aborted fetches */
		if (c->aborted == false) {
			/* resource fetches can be processed in one go */
			fetch_javascript_handler(c);
		}

		/* Compute next fetch item at the last possible moment
		 * as processing this item may have added to the ring
		 */
		next = c->r_next;

		fetch_remove_from_queues(c->fetchh);
		fetch_free(c->fetchh);

		/* Advance to next ring entry, exiting if we've reached
		 * the start of the ring or the ring has become empty
		 */
	} while ( (c = next) != ring && ring != NULL);
}

/**
 * Register javascript scheme fetcher with fetcher factory.
 *
 * \return NSERROR_OK on success or appropriate error code on faliure.
*/
nserror fetch_javascript_register(void)
{
	lwc_string *scheme = lwc_string_ref(corestring_lwc_javascript);
	const struct fetcher_operation_table fetcher_ops = {
		.initialise = fetch_javascript_initialise,
		.acceptable = fetch_javascript_can_fetch,
		.setup = fetch_javascript_setup,
		.start = fetch_javascript_start,
		.abort = fetch_javascript_abort,
		.free = fetch_javascript_free,
		.poll = fetch_javascript_poll,
		.finalise = fetch_javascript_finalise
	};

	return fetcher_add(scheme, &fetcher_ops);
}
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/*
 * Copyright 2014 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf.
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * javascript scheme handler
 */

#ifndef NETSURF_JAVASCRIPT_FETCHER_H
#define NETSURF_JAVASCRIPT_FETCHER_H

nserror fetch_javascript_register(void);

#endif
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/*
 * Copyright 2012 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Interface to javascript engine functions.
 */

#ifndef NETSURF_JAVASCRIPT_JS_H_
#define NETSURF_JAVASCRIPT_JS_H_

#include "utils/errors.h"

struct dom_event;
struct dom_document;
struct dom_node;
struct dom_element;
struct dom_string;

/**
 * JavaScript interpreter heap
 *
 * In order to try and be moderately performant, we create a heap
 * per browser window.  This heap is shared by all browsing contexts
 * we end up creating in that window.
 */
typedef struct jsheap jsheap;

/**
 * JavaScript interpreter thread
 *
 * When we create a browsing context itself (window+content) we have
 * to create a JS thread to attach to the browsing context.
 *
 * JS threads are associated with heaps and will be destroyed when
 * the heap is destroyed.  They can be shut down manually though
 * and should be for object lifetime safety reasons.
 */
typedef struct jsthread jsthread;

/**
 * Initialise javascript interpreter
 */
void js_initialise(void);

/**
 * finalise javascript interpreter
 */
void js_finalise(void);

/**
 * Create a new javascript heap.
 *
 * There is usually one heap per browser window.
 *
 * \param timeout elapsed wallclock time (in seconds) before \a callback is called
 * \param heap Updated to the created JS heap
 * \return NSERROR_OK on success, appropriate error otherwise.
 */
nserror js_newheap(int timeout, jsheap **heap);

/**
 * Destroy a previously created heap.
 *
 * \param heap The heap to destroy
 */
void js_destroyheap(jsheap *heap);

/**
 * Create a new javascript thread
 *
 * This is called once for a page with javascript script tags on
 * it. It constructs a fresh global window object and prepares the JS
 * browsing context.  It's important that threads are shut down cleanly
 * when the browsing context is going to be cleaned up.
 *
 * \param heap The heap to create the thread within
 * \param win_priv The value to give to the Window constructor as the window
 * \param doc_priv The value to give to the Document constructor as the document
 * \param thread Updated to the created thread
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror js_newthread(jsheap *heap, void *win_priv, void *doc_priv, jsthread **thread);

/**
 * Close a javascript thread
 *
 * This should be called when the HTML content which owns the thread is
 * being closed.  This is a separate process from destroying the thread
 * and merely disconnects any callbacks and thus hopefully stops
 * additional JS things from triggering.  If any code runs and attempts to
 * register callbacks after closedown, they will fail.
 *
 * \param thread The thread to close down
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror js_closethread(jsthread *thread);

/**
 * Destroy a javascript thread
 *
 * This should be called when the browsing context is done with the thread.
 *
 * This will be called when the HTML content associated with the browsing
 * context is being destroyed.  The thread should have already been closed
 * down during the HTML content close.
 *
 * \param thread The thread to be destroyed
 */
void js_destroythread(jsthread *thread);

/**
 * execute some javascript in a context
 */
bool js_exec(jsthread *thread, const uint8_t *txt, size_t txtlen, const char *name);

/**
 * fire an event at a dom node
 */
bool js_fire_event(jsthread *thread, const char *type, struct dom_document *doc, struct dom_node *target);

bool
js_dom_event_add_listener(jsthread *thread,
			  struct dom_document *document,
			  struct dom_node *node,
			  struct dom_string *event_type_dom,
			  void *js_funcval);

/*** New Events ***/

/**
 * Handle a new element being created.
 *
 * This is called once an element is inserted into the DOM document handled
 * by the context provided.  The JS implementation must then scan the element
 * for on* attributes and register appropriate listeners for those handlers.
 */
void js_handle_new_element(jsthread *thread, struct dom_element *node);

/**
 * Handle an event propagation finished callback.
 *
 * This is called once an event finishes propagating, no matter how it
 * finishes.  The intent here is that the JS context can perform any cleanups
 * it may need to perform before the DOM finishes and the event may end up
 * freed.
 */
void js_event_cleanup(jsthread *thread, struct dom_event *evt);

#endif /* NETSURF_JAVASCRIPT_JS_H_ */







netsurf-vince/pdf/content/handlers/javascript/none/Makefile

#
# NetSurf javascript source file inclusion
#
# Included by javascript/Makefile 
#

# no javascript interpreter

S_JAVASCRIPT += none/none.c






netsurf-vince/pdf/content/handlers/javascript/none/none.c

/*
 * Copyright 2012 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Dummy implementation of javascript engine functions.
 */

#include "utils/errors.h"
#include "content/content.h"
#include "utils/nsoption.h"

#include "javascript/js.h"
#include "utils/log.h"

void js_initialise(void)
{
	nsoption_set_bool(enable_javascript, false);
}

void js_finalise(void)
{
}

nserror js_newheap(int timeout, jsheap **heap)
{
	*heap = NULL;
	return NSERROR_OK;
}

void js_destroyheap(jsheap *heap)
{
}

nserror js_newthread(jsheap *heap, void *win_priv, void *doc_priv, jsthread **thread)
{
	*thread = NULL;
	return NSERROR_NOT_IMPLEMENTED;
}

nserror js_closethread(jsthread *thread)
{
	return NSERROR_OK;
}

void js_destroythread(jsthread *thread)
{
}

bool js_exec(jsthread *thread, const uint8_t *txt, size_t txtlen, const char *name)
{
	return true;
}

bool js_fire_event(jsthread *thread, const char *type, struct dom_document *doc, struct dom_node *target)
{
	return true;
}

void js_handle_new_element(jsthread *thread, struct dom_element *node)
{
}

void js_event_cleanup(jsthread *thread, struct dom_event *evt)
{
}







netsurf-vince/pdf/content/handlers/pdf/Makefile

#
# NetSurf pdf source file inclusion
#
# Included by content handlers Makefile
#

ifeq ($(NETSURF_USE_NSPDF),YES)
S_PDF := pdf.c
else
S_PDF :=
endif







netsurf-vince/pdf/content/handlers/pdf/pdf.c

/*
 * Copyright 2018 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * implementation of content handling for PDF.
 *
 * This implementation uses the netsurf pdf library.
 */

#include <stdbool.h>
#include <stdlib.h>

#include <nspdf/document.h>
#include <nspdf/meta.h>
#include <nspdf/page.h>

#include "utils/messages.h"
#include "utils/utils.h"
#include "utils/log.h"
#include "netsurf/plotters.h"
#include "netsurf/content.h"
#include "netsurf/browser_window.h"
#include "content/llcache.h"
#include "content/content.h"
#include "content/content_protected.h"
#include "content/content_factory.h"

#include "pdf.h"

typedef struct pdf_content {
	struct content base;

	struct nspdf_doc *doc;

	unsigned int current_page;
	unsigned int page_count;
} pdf_content;

static nserror nspdf2nserr(nspdferror nspdferr)
{
	nserror res;
	switch (nspdferr) {
	case NSPDFERROR_OK:
		res = NSERROR_OK;
		break;

	case NSPDFERROR_NOMEM:
		res = NSERROR_NOMEM;
		break;

	default:
		res = NSERROR_UNKNOWN;
		break;
	}
	return res;
}

/**
 * Content create entry point.
 */
static nserror
pdf_create(const content_handler *handler,
	   lwc_string *imime_type,
	   const struct http_parameter *params,
	   llcache_handle *llcache,
	   const char *fallback_charset,
	   bool quirks,
	   struct content **c)
{
	struct pdf_content *pdfc;
	nserror res;
	nspdferror pdfres;

	pdfc = calloc(1, sizeof(struct pdf_content));
	if (pdfc == NULL) {
		return NSERROR_NOMEM;
	}

	res = content__init(&pdfc->base,
			    handler,
			    imime_type,
			    params,
			    llcache,
			    fallback_charset,
			    quirks);
	if (res != NSERROR_OK) {
		free(pdfc);
		return res;
	}

	pdfres = nspdf_document_create(&pdfc->doc);
	if (pdfres != NSPDFERROR_OK) {
		free(pdfc);
		return nspdf2nserr(res);
	}

	*c = (struct content *)pdfc;

	return NSERROR_OK;
}

/* exported interface documented in image_cache.h */
static void pdf_destroy(struct content *c)
{
	struct pdf_content *pdfc = (struct pdf_content *)c;
	nspdf_document_destroy(pdfc->doc);
}

static bool pdf_convert(struct content *c)
{
	struct pdf_content *pdfc = (struct pdf_content *)c;
	nspdferror pdfres;
	const uint8_t *content_data;
	unsigned long content_length;
	struct lwc_string_s *title;
	float page_width;
	float page_height;

	content_data = (const uint8_t *)content__get_source_data(c,
						&content_length);

	pdfres = nspdf_document_parse(pdfc->doc,
				      content_data,
				      content_length);
	if (pdfres != NSPDFERROR_OK) {
		content_broadcast_error(c, NSERROR_INVALID, NULL);
		return false;
	}

	pdfres = nspdf_page_count(pdfc->doc, &pdfc->page_count);
	if (pdfres != NSPDFERROR_OK) {
		content_broadcast_error(c, NSERROR_INVALID, NULL);
		return false;
	}

	pdfres = nspdf_get_title(pdfc->doc, &title);
	if (pdfres == NSPDFERROR_OK) {
		content__set_title(c, lwc_string_data(title));
	}

	/** \todo extract documents starting page number */
	pdfc->current_page = 0;

	pdfres = nspdf_get_page_dimensions(pdfc->doc,
					   pdfc->current_page,
					   &page_width,
					   &page_height);
	if (pdfres == NSPDFERROR_OK) {
		pdfc->base.width = page_width;
		pdfc->base.height = page_height;
	}

	content_set_ready(c);
	content_set_done(c);

	return true;
}

static nspdferror
pdf_path(const struct nspdf_style *style,
	 const float *path,
	 unsigned int path_length,
	 const float transform[6],
	 const void *ctxin)
{
	const struct redraw_context *ctx = ctxin;

	struct plot_style_s nsstyle;

	nsstyle.stroke_type = style->stroke_type;
	nsstyle.stroke_width = plot_style_float_to_fixed(style->stroke_width);
	nsstyle.stroke_colour = style->stroke_colour;
	nsstyle.fill_type = style->fill_type;
	nsstyle.fill_colour = style->fill_colour;

	ctx->plot->path(ctx, &nsstyle, path, path_length, transform);

	return NSPDFERROR_OK;
}

/* exported interface documented in image_cache.h */
static bool
pdf_redraw(struct content *c,
	   struct content_redraw_data *data,
	   const struct rect *clip,
	   const struct redraw_context *ctx)
{
	struct pdf_content *pdfc = (struct pdf_content *)c;
	nspdferror pdfres;
	struct nspdf_render_ctx render_ctx;

	NSLOG(netsurf, DEBUG,
	      "data x:%d y:%d w:%d h:%d\nclip %d %d %d %d\n",
	       data->x, data->y, data->width, data->height,
	       clip->x0, clip->y0, clip->x1, clip->y1);

	render_ctx.ctx = ctx;
	render_ctx.device_space[0] = 1; /* scale x */
	render_ctx.device_space[1] = 0;
	render_ctx.device_space[2] = 0;
	render_ctx.device_space[3] = -1; /* scale y */
	render_ctx.device_space[4] = 0; /* x offset */
	render_ctx.device_space[5] = data->height; /* y offset */
	render_ctx.path = pdf_path;

	pdfres = nspdf_page_render(pdfc->doc, pdfc->current_page, &render_ctx);

	return true;
}

/**
 * Clone content.
 */
static nserror pdf_clone(const struct content *old, struct content **newc)
{
	return NSERROR_NOMEM;
}

static content_type pdf_content_type(void)
{
	return CONTENT_PDF;
}

static void
pdf_change_page(struct pdf_content *pdfc,
		struct browser_window *bw,
		unsigned int page_number)
{
	float page_width;
	float page_height;
	nspdferror pdfres;
	union content_msg_data msgdata;

	/* ensure page stays in bounds */
	if (page_number >= pdfc->page_count) {
		return;
	}

	pdfc->current_page = page_number;

	pdfres = nspdf_get_page_dimensions(pdfc->doc,
					   pdfc->current_page,
					   &page_width,
					   &page_height);
	if (pdfres == NSPDFERROR_OK) {
		pdfc->base.width = page_width;
		pdfc->base.height = page_height;
		NSLOG(netsurf, DEBUG,
		      "page %d w:%f h:%f\n",
		       pdfc->current_page,
		       page_width,
		       page_height);
	}

	msgdata.redraw.x = 0;
	msgdata.redraw.y = 0;
	msgdata.redraw.width = pdfc->base.width;
	msgdata.redraw.height = pdfc->base.height;

	content_broadcast(&pdfc->base, CONTENT_MSG_REDRAW, &msgdata);
}

static nserror
pdf_mouse_action(struct content *c,
		 struct browser_window *bw,
		 browser_mouse_state mouse,
		 int x, int y)
{
	struct pdf_content *pdfc = (struct pdf_content *)c;

	if (mouse & BROWSER_MOUSE_CLICK_1) {
		int bwwidth;
		int bwheight;
		browser_window_get_extents(bw, false, &bwwidth, &bwheight);

		if (x < (bwwidth / 2)) {
			pdf_change_page(pdfc, bw, pdfc->current_page - 1);
		} else {
			pdf_change_page(pdfc, bw, pdfc->current_page + 1);
		}
	}
	return NSERROR_OK;
}

static const content_handler nspdf_content_handler = {
	.create = pdf_create,
	.data_complete = pdf_convert,
	.destroy = pdf_destroy,
	.redraw = pdf_redraw,
	.mouse_action = pdf_mouse_action,
	.clone = pdf_clone,
	.type = pdf_content_type,
	.no_share = false,
};

static const char *nspdf_types[] = {
	"application/pdf",
	"application/x-pdf",
	"application/acrobat",
	"applications/vnd.pdf",
	"text/pdf",
	"text/x-pdf"
};

CONTENT_FACTORY_REGISTER_TYPES(nspdf, nspdf_types, nspdf_content_handler);







netsurf-vince/pdf/content/handlers/pdf/pdf.h

/*
 * Copyright 2018 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Interface for PDF content handler.
 */

#ifndef NETSURF_PDF_PDF_H_
#define NETSURF_PDF_PDF_H_

nserror nspdf_init(void);

#endif







netsurf-vince/pdf/content/handlers/text/Makefile

# text content handler sources

S_TEXT := textplain.c







netsurf-vince/pdf/content/handlers/text/textplain.c

/*
 * Copyright 2006 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2006 Adrian Lees <adrianl@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 *
 * plain text content handling implementation.
 */

#include <string.h>
#include <parserutils/input/inputstream.h>

#include "utils/errors.h"
#include "utils/corestrings.h"
#include "utils/http.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "utils/utils.h"
#include "utils/utf8.h"
#include "utils/nsoption.h"
#include "netsurf/content.h"
#include "netsurf/keypress.h"
#include "netsurf/browser_window.h"
#include "netsurf/plotters.h"
#include "netsurf/layout.h"
#include "content/content_protected.h"
#include "content/content_factory.h"
#include "content/hlcache.h"
#include "content/textsearch.h"
#include "content/handlers/css/utils.h"
#include "desktop/selection.h"
#include "desktop/gui_internal.h"

#include "text/textplain.h"

struct textplain_line {
	size_t	start;
	size_t	length;
};

/**
 * plain text content
 */
typedef struct textplain_content {
	struct content base;

	lwc_string *encoding;
	void *inputstream;
	char *utf8_data;
	size_t utf8_data_size;
	size_t utf8_data_allocated;
	unsigned long physical_line_count;
	struct textplain_line *physical_line;
	int formatted_width;
	struct browser_window *bw;

	struct selection *sel; /** Selection state */

} textplain_content;


#define CHUNK 32768 /* Must be a power of 2 */
#define MARGIN 4

#define TAB_WIDTH 8  /* must be power of 2 currently */
#define TEXT_SIZE 10 * PLOT_STYLE_SCALE  /* Unscaled text size in pt */

static plot_font_style_t textplain_style = {
	.family = PLOT_FONT_FAMILY_MONOSPACE,
	.size = TEXT_SIZE,
	.weight = 400,
	.flags = FONTF_NONE,
	.background = 0xffffff,
	.foreground = 0x000000,
};

static int textplain_tab_width = 256;  /* try for a sensible default */

static lwc_string *textplain_default_charset;


/**
 * Clean up after the text content handler
 */
static void textplain_fini(void)
{
	if (textplain_default_charset != NULL) {
		lwc_string_unref(textplain_default_charset);
		textplain_default_charset = NULL;
	}
}


/**
 * Work around feature in libparserutils
 *
 * if the client provides an encoding up front, but does not provide a
 * charset detection callback, then libparserutils will replace the
 * provided encoding with UTF-8. This breaks our input handling.
 *
 * Avoid this by providing a callback that does precisely nothing,
 * thus preserving whatever charset information we decided on in
 * textplain_create.
 */
static parserutils_error
textplain_charset_hack(const uint8_t *data,
		       size_t len,
		       uint16_t *mibenum,
		       uint32_t *source)
{
	return PARSERUTILS_OK;
}


/**
 * setup plain text render.
 *
 * \param[in] c content object.
 * \param[in] encoding the encoding of the content.
 * \return NSERROR_OK else appropriate error code.
 */
static nserror
textplain_create_internal(textplain_content *c, lwc_string *encoding)
{
	char *utf8_data;
	parserutils_inputstream *stream;
	parserutils_error error;

	textplain_style.size = (nsoption_int(font_size) * PLOT_STYLE_SCALE) / 10;

	utf8_data = malloc(CHUNK);
	if (utf8_data == NULL)
		goto no_memory;

	error = parserutils_inputstream_create(lwc_string_data(encoding), 0,
					       textplain_charset_hack, &stream);
	if (error == PARSERUTILS_BADENCODING) {
		/* Fall back to Windows-1252 */
		error = parserutils_inputstream_create("Windows-1252", 0,
					textplain_charset_hack, &stream);
	}
	if (error != PARSERUTILS_OK) {
		free(utf8_data);
		goto no_memory;
	}

	c->encoding = lwc_string_ref(encoding);
	c->inputstream = stream;
	c->utf8_data = utf8_data;
	c->utf8_data_size = 0;
	c->utf8_data_allocated = CHUNK;
	c->physical_line = 0;
	c->physical_line_count = 0;
	c->formatted_width = 0;
	c->bw = NULL;
	c->sel = selection_create((struct content *)c);

	return NSERROR_OK;

no_memory:
	content_broadcast_error(&c->base, NSERROR_NOMEM, NULL);

	return NSERROR_NOMEM;
}


/**
 * Create a CONTENT_TEXTPLAIN.
 */
static nserror
textplain_create(const content_handler *handler,
		 lwc_string *imime_type,
		 const struct http_parameter *params,
		 llcache_handle *llcache,
		 const char *fallback_charset,
		 bool quirks,
		 struct content **c)
{
	textplain_content *text;
	nserror error;
	lwc_string *encoding;

	text = calloc(1, sizeof(textplain_content));
	if (text == NULL) {
		return NSERROR_NOMEM;
	}

	error = content__init(&text->base, handler, imime_type, params,
			      llcache, fallback_charset, quirks);
	if (error != NSERROR_OK) {
		free(text);
		return error;
	}

	error = http_parameter_list_find_item(params, corestring_lwc_charset,
					      &encoding);
	if (error != NSERROR_OK) {
		encoding = lwc_string_ref(textplain_default_charset);
	}

	error = textplain_create_internal(text, encoding);
	if (error != NSERROR_OK) {
		lwc_string_unref(encoding);
		free(text);
		return error;
	}

	lwc_string_unref(encoding);

	*c = (struct content *) text;

	return NSERROR_OK;
}


/**
 * copy utf8 encoded data
 */
static bool
textplain_copy_utf8_data(textplain_content *c, const uint8_t *buf, size_t len)
{
	if (c->utf8_data_size + len >= c->utf8_data_allocated) {
		/* Compute next multiple of chunk above the required space */
		size_t allocated;
		char *utf8_data;

		allocated = (c->utf8_data_size + len + CHUNK - 1) & ~(CHUNK - 1);
		utf8_data = realloc(c->utf8_data, allocated);
		if (utf8_data == NULL)
			return false;

		c->utf8_data = utf8_data;
		c->utf8_data_allocated = allocated;
	}

	memcpy(c->utf8_data + c->utf8_data_size, buf, len);
	c->utf8_data_size += len;

	return true;
}


/**
 * drain input
 */
static bool
textplain_drain_input(textplain_content *c,
		      parserutils_inputstream *stream,
		      parserutils_error terminator)
{
	static const uint8_t *u_fffd = (const uint8_t *) "\xef\xbf\xfd";
	const uint8_t *ch;
	size_t chlen, offset = 0;

	while (parserutils_inputstream_peek(stream, offset, &ch, &chlen) !=
	       terminator) {
		/* Replace all instances of NUL with U+FFFD */
		if (chlen == 1 && *ch == 0) {
			if (offset > 0) {
				/* Obtain pointer to start of input data */
				parserutils_inputstream_peek(stream, 0,
							     &ch, &chlen);
				/* Copy from it up to the start of the NUL */
				if (textplain_copy_utf8_data(c, ch,
							     offset) == false)
					return false;
			}

			/* Emit U+FFFD */
			if (textplain_copy_utf8_data(c, u_fffd, 3) == false)
				return false;

			/* Advance inputstream past the NUL we just read */
			parserutils_inputstream_advance(stream, offset + 1);
			/* Reset the read offset */
			offset = 0;
		} else {
			/* Accumulate input */
			offset += chlen;

			if (offset > CHUNK) {
				/* Obtain pointer to start of input data */
				parserutils_inputstream_peek(stream, 0,
							     &ch, &chlen);

				/* Emit the data we've read */
				if (textplain_copy_utf8_data(c, ch,
							     offset) == false)
					return false;

				/* Advance the inputstream */
				parserutils_inputstream_advance(stream, offset);
				/* Reset the read offset */
				offset = 0;
			}
		}
	}

	if (offset > 0) {
		/* Obtain pointer to start of input data */
		parserutils_inputstream_peek(stream, 0, &ch, &chlen);
		/* Emit any data remaining */
		if (textplain_copy_utf8_data(c, ch, offset) == false)
			return false;

		/* Advance the inputstream past the data we've read */
		parserutils_inputstream_advance(stream, offset);
	}

	return true;
}


/**
 * Process data for CONTENT_TEXTPLAIN.
 */
static bool
textplain_process_data(struct content *c, const char *data, unsigned int size)
{
	textplain_content *text = (textplain_content *) c;
	parserutils_inputstream *stream = text->inputstream;
	parserutils_error error;

	error = parserutils_inputstream_append(stream,
					       (const uint8_t *) data, size);
	if (error != PARSERUTILS_OK) {
		goto no_memory;
	}

	if (textplain_drain_input(text, stream, PARSERUTILS_NEEDDATA) == false)
		goto no_memory;

	return true;

no_memory:
	content_broadcast_error(c, NSERROR_NOMEM, NULL);
	return false;
}


/**
 * Convert a CONTENT_TEXTPLAIN for display.
 */
static bool textplain_convert(struct content *c)
{
	textplain_content *text = (textplain_content *) c;
	parserutils_inputstream *stream = text->inputstream;
	parserutils_error error;

	error = parserutils_inputstream_append(stream, NULL, 0);
	if (error != PARSERUTILS_OK) {
		return false;
	}

	if (textplain_drain_input(text, stream, PARSERUTILS_EOF) == false)
		return false;

	parserutils_inputstream_destroy(stream);
	text->inputstream = NULL;

	content_set_ready(c);
	content_set_done(c);
	content_set_status(c, messages_get("Done"));

	return true;
}


/**
 * Calculate the line height, in pixels
 *
 * \return Line height, in pixels
 */
static float textplain_line_height(void)
{
	/* Size is in points, so convert to pixels.
	 * Then use a constant line height of 1.2 x font size.
	 */
	return FIXTOFLT(FDIV((FMUL(FLTTOFIX(1.2), FMUL(nscss_screen_dpi, INTTOFIX((textplain_style.size / PLOT_STYLE_SCALE))))), F_72));
}


/**
 * Reformat a CONTENT_TEXTPLAIN to a new width.
 */
static void textplain_reformat(struct content *c, int width, int height)
{
	textplain_content *text = (textplain_content *) c;
	char *utf8_data = text->utf8_data;
	size_t utf8_data_size = text->utf8_data_size;
	unsigned long line_count = 0;
	struct textplain_line *line = text->physical_line;
	struct textplain_line *line1;
	size_t i, space, col;
	size_t columns = 80;
	int character_width;
	size_t line_start;
	nserror res;

	NSLOG(netsurf, INFO, "content %p w:%d h:%d", c, width, height);

	/* compute available columns (assuming monospaced font) - use 8
	 * characters for better accuracy
	 */
	res = guit->layout->width(&textplain_style,
				  "ABCDEFGH", 8,
				  &character_width);
	if (res != NSERROR_OK) {
		return;
	}

	columns = (width - MARGIN - MARGIN) * 8 / character_width;
	textplain_tab_width = (TAB_WIDTH * character_width) / 8;

	text->formatted_width = width;

	text->physical_line_count = 0;

	if (!line) {
		text->physical_line = line =
			malloc(sizeof(struct textplain_line) * (1024 + 3));
		if (!line)
			goto no_memory;
	}

	line[line_count++].start = line_start = 0;
	space = 0;
	i = 0;
	col = 0;
	while (i < utf8_data_size) {
		size_t csize; /* number of bytes in character */
		uint32_t chr;
		bool term;
		size_t next_col;
		parserutils_error perror;

		perror = parserutils_charset_utf8_to_ucs4((const uint8_t *)utf8_data + i, utf8_data_size - i, &chr, &csize);
		if (perror != PARSERUTILS_OK) {
			chr = 0xfffd;
		}

		term = (chr == '\n' || chr == '\r');

		next_col = col + 1;

		if (chr == '\t') {
			next_col = (next_col + TAB_WIDTH - 1) & ~(TAB_WIDTH - 1);
		}

		if (term || next_col >= columns) {
			if (line_count % 1024 == 0) {
				line1 = realloc(line,
						sizeof(struct textplain_line) *
						(line_count + 1024 + 3));
				if (!line1)
					goto no_memory;
				text->physical_line = line = line1;
			}

			if (term) {
				line[line_count-1].length = i - line_start;

				/* skip second char of CR/LF or LF/CR pair */
				if (i + 1 < utf8_data_size &&
				    utf8_data[i+1] != utf8_data[i] &&
				    (utf8_data[i+1] == '\n' ||
				     utf8_data[i+1] == '\r')) {
					i++;
				}
			} else {
				if (space) {
					/* break at last space in line */
					i = space;
					line[line_count-1].length = (i + 1) - line_start;
				} else
					line[line_count-1].length = i - line_start;
			}

			line[line_count++].start = line_start = i + 1;
			col = 0;
			space = 0;
		} else {
			col++;
			if (chr == ' ')
				space = i;
		}
		i += csize;
	}
	line[line_count-1].length = i - line[line_count-1].start;
	line[line_count].start = utf8_data_size;

	text->physical_line_count = line_count;
	c->width = width;
	c->height = line_count * textplain_line_height() + MARGIN + MARGIN;

	return;

no_memory:
	NSLOG(netsurf, INFO, "out of memory (line_count %lu)", line_count);
	return;
}


/**
 * Destroy a CONTENT_TEXTPLAIN and free all resources it owns.
 */

static void textplain_destroy(struct content *c)
{
	textplain_content *text = (textplain_content *) c;

	lwc_string_unref(text->encoding);

	if (text->inputstream != NULL) {
		parserutils_inputstream_destroy(text->inputstream);
	}

	if (text->physical_line != NULL) {
		free(text->physical_line);
	}

	if (text->utf8_data != NULL) {
		free(text->utf8_data);
	}

	if (text->sel != NULL) {
		selection_destroy(text->sel);
	}
}


static nserror textplain_clone(const struct content *old, struct content **newc)
{
	const textplain_content *old_text = (textplain_content *) old;
	textplain_content *text;
	nserror error;
	const uint8_t *data;
	size_t size;

	text = calloc(1, sizeof(textplain_content));
	if (text == NULL)
		return NSERROR_NOMEM;

	error = content__clone(old, &text->base);
	if (error != NSERROR_OK) {
		content_destroy(&text->base);
		return error;
	}

	/* Simply replay create/process/convert */
	error = textplain_create_internal(text, old_text->encoding);
	if (error != NSERROR_OK) {
		content_destroy(&text->base);
		return error;
	}

	data = content__get_source_data(&text->base, &size);
	if (size > 0) {
		if (textplain_process_data(&text->base,
					   (const char *)data,
					   size) == false) {
			content_destroy(&text->base);
			return NSERROR_NOMEM;
		}
	}

	if (old->status == CONTENT_STATUS_READY ||
	    old->status == CONTENT_STATUS_DONE) {
		if (textplain_convert(&text->base) == false) {
			content_destroy(&text->base);
			return NSERROR_CLONE_FAILED;
		}
	}

	return NSERROR_OK;
}


static content_type textplain_content_type(void)
{
	return CONTENT_TEXTPLAIN;
}


/**
 * Return byte offset within UTF8 textplain content.
 *
 * given the co-ordinates of a point within a textplain content. 'dir'
 * specifies the direction in which to search (-1 = above-left, +1 =
 * below-right) if the co-ordinates are not contained within a line.
 *
 * \param[in] c   content of type CONTENT_TEXTPLAIN
 * \param[in] x   x ordinate of point
 * \param[in] y   y ordinate of point
 * \param[in] dir direction of search if not within line
 * \return byte offset of character containing (or nearest to) point
 */
static size_t
textplain_offset_from_coords(struct content *c, int x, int y, int dir)
{
	textplain_content *textc = (textplain_content *) c;
	float line_height = textplain_line_height();
	struct textplain_line *line;
	const char *text;
	unsigned nlines;
	size_t length;
	int idx;

	assert(c != NULL);

	y = (int)((float)(y - MARGIN) / line_height);
	x -= MARGIN;

	nlines = textc->physical_line_count;
	if (!nlines)
		return 0;

	if (y <= 0) y = 0;
	else if ((unsigned)y >= nlines)
		y = nlines - 1;

	line = &textc->physical_line[y];
	text = textc->utf8_data + line->start;
	length = line->length;
	idx = 0;

	while (x > 0) {
		size_t next_offset = 0;
		int width = INT_MAX;

		while (next_offset < length && text[next_offset] != '\t') {
			next_offset = utf8_next(text, length, next_offset);
		}

		if (next_offset < length) {
			guit->layout->width(&textplain_style,
					    text,
					    next_offset,
					    &width);
		}

		if (x <= width) {
			int pixel_offset;
			size_t char_offset;

			guit->layout->position(&textplain_style,
					       text, next_offset, x,
					       &char_offset, &pixel_offset);

			idx += char_offset;
			break;
		}

		x -= width;
		length -= next_offset;
		text += next_offset;
		idx += next_offset;

		/* check if it's within the tab */
		width = textplain_tab_width - (width % textplain_tab_width);
		if (x <= width) break;

		x -= width;
		length--;
		text++;
		idx++;
	}

	return line->start + idx;
}


/**
 * Handle mouse clicks and movements in a TEXTPLAIN content window.
 *
 * \param c	  content of type textplain
 * \param bw	  browser window
 * \param mouse  mouse state on action
 * \param x	  coordinate of mouse
 * \param y	  coordinate of mouse
 */
static nserror
textplain_mouse_action(struct content *c,
		       struct browser_window *bw,
		       browser_mouse_state mouse,
		       int x, int y)
{
	textplain_content *text = (textplain_content *) c;
	browser_pointer_shape pointer = BROWSER_POINTER_DEFAULT;
	union content_msg_data msg_data;
	const char *status = 0;
	size_t idx;
	int dir = 0;

	browser_window_set_drag_type(bw, DRAGGING_NONE, NULL);

	idx = textplain_offset_from_coords(c, x, y, dir);
	if (selection_click(text->sel, text->bw, mouse, idx)) {

		if (selection_dragging(text->sel)) {
			browser_window_set_drag_type(bw,
						     DRAGGING_SELECTION, NULL);
			status = messages_get("Selecting");
		}

	} else {
		if (mouse & (BROWSER_MOUSE_DRAG_1 | BROWSER_MOUSE_DRAG_2)) {
			browser_window_page_drag_start(bw, x, y);
			pointer = BROWSER_POINTER_MOVE;
		}
	}

	msg_data.explicit_status_text = status;
	content_broadcast(c, CONTENT_MSG_STATUS, &msg_data);

	msg_data.pointer = pointer;
	content_broadcast(c, CONTENT_MSG_POINTER, &msg_data);

	return NSERROR_OK;
}


/**
 * Handle mouse tracking (including drags) in a TEXTPLAIN content window.
 *
 * \param  c	  content of type textplain
 * \param  bw	  browser window
 * \param  mouse  state of mouse buttons and modifier keys
 * \param  x	  coordinate of mouse
 * \param  y	  coordinate of mouse
 */
static nserror
textplain_mouse_track(struct content *c,
		      struct browser_window *bw,
		      browser_mouse_state mouse,
		      int x, int y)
{
	textplain_content *text = (textplain_content *) c;

	if (browser_window_get_drag_type(bw) == DRAGGING_SELECTION && !mouse) {
		int dir = -1;
		size_t idx;

		if (selection_dragging_start(text->sel))
			dir = 1;

		idx = textplain_offset_from_coords(c, x, y, dir);
		selection_track(text->sel, mouse, idx);

		browser_window_set_drag_type(bw, DRAGGING_NONE, NULL);
	}

	switch (browser_window_get_drag_type(bw)) {

	case DRAGGING_SELECTION: {
		int dir = -1;
		size_t idx;

		if (selection_dragging_start(text->sel)) dir = 1;

		idx = textplain_offset_from_coords(c, x, y, dir);
		selection_track(text->sel, mouse, idx);
	}
		break;

	default:
		textplain_mouse_action(c, bw, mouse, x, y);
		break;
	}

	return NSERROR_OK;
}


/**
 * Handle keypresses.
 *
 * \param  c	content of type CONTENT_TEXTPLAIN
 * \param  key	The UCS4 character codepoint
 * \return true if key handled, false otherwise
 */
static bool textplain_keypress(struct content *c, uint32_t key)
{
	textplain_content *text = (textplain_content *) c;
	struct selection *sel = text->sel;

	switch (key) {
	case NS_KEY_COPY_SELECTION:
		selection_copy_to_clipboard(sel);
		return true;

	case NS_KEY_CLEAR_SELECTION:
		selection_clear(sel, true);
		return true;

	case NS_KEY_SELECT_ALL:
		selection_select_all(sel);
		return true;

	case NS_KEY_ESCAPE:
		/* if there's no selection, leave Escape for the caller */
		return selection_clear(sel, true);
	}

	return false;
}


/**
 * Redraw a text string with highlighting
 * (for selection/search)
 *
 * \param utf8_text pointer to UTF-8 text string
 * \param utf8_len  length of string, in bytes
 * \param offset    byte offset within textual representation
 * \param x         x ordinate at which to plot text
 * \param y         y ordinate at which to plot text
 * \param clip      pointer to current clip rectangle
 * \param height    height of text string
 * \param scale     current display scale (1.0 = 100%)
 * \param text      Content being redrawn.
 * \param sel       Selection context
 * \param search    Search context
 * \param ctx	    current redraw context
 * \return true iff successful and redraw should proceed
 */
static bool
text_draw(const char *utf8_text,
	    size_t utf8_len,
	    size_t offset,
	    int x,
	    int y,
	    const struct rect *clip,
	    int height,
	    float scale,
	    textplain_content *text,
	    const struct selection *sel,
	    const struct redraw_context *ctx)
{
	bool highlighted = false;
	plot_font_style_t plot_fstyle;
	nserror res;

	/* Need scaled text size to pass to plotters */
	plot_fstyle = textplain_style;
	plot_fstyle.size *= scale;

	/* is this box part of a selection? */
	if (ctx->interactive == true) {
		unsigned len = utf8_len;
		unsigned start_idx;
		unsigned end_idx;

		/* first try the browser window's current selection */
		if (selection_highlighted(sel,
					  offset,
					  offset + len,
					  &start_idx,
					  &end_idx)) {
			highlighted = true;
		}

		/* what about the current search operation, if any? */
		if (!highlighted &&
		    (text->base.textsearch.context != NULL) &&
		    content_textsearch_ishighlighted(text->base.textsearch.context,
						     offset,
						     offset + len,
						     &start_idx,
						     &end_idx)) {
			highlighted = true;
		}

		/* \todo make search terms visible within selected text */
		if (highlighted) {
			struct rect r;
			unsigned endtxt_idx = end_idx;
			bool clip_changed = false;
			bool text_visible = true;
			int startx, endx;
			plot_style_t pstyle_fill_hback = *plot_style_fill_white;
			plot_font_style_t fstyle_hback = plot_fstyle;

			if (end_idx > utf8_len) {
				/* adjust for trailing space, not present in
				 * utf8_text
				 */
				assert(end_idx == utf8_len + 1);
				endtxt_idx = utf8_len;
			}

			res = guit->layout->width(&textplain_style,
						  utf8_text,
						  start_idx,
						  &startx);
			if (res != NSERROR_OK) {
				startx = 0;
			}

			res = guit->layout->width(&textplain_style,
						  utf8_text,
						  endtxt_idx,
						  &endx);
			if (res != NSERROR_OK) {
				endx = 0;
			}

			if (scale != 1.0) {
				startx *= scale;
				endx *= scale;
			}

			/* draw any text preceding highlighted portion */
			if (start_idx > 0) {
				res = ctx->plot->text(ctx,
					      &plot_fstyle,
					      x,
					      y + (int)(height * 0.75 * scale),
					      utf8_text,
					      start_idx);
				if (res != NSERROR_OK) {
					return false;
				}
			}

			pstyle_fill_hback.fill_colour = textplain_style.foreground;

			/* highlighted portion */
			r.x0 = x + startx;
			r.y0 = y;
			r.x1 = x + endx;
			r.y1 = y + height * scale;
			res = ctx->plot->rectangle(ctx, &pstyle_fill_hback, &r);
			if (res != NSERROR_OK) {
				return false;
			}

			if (start_idx > 0) {
				int px0 = max(x + startx, clip->x0);
				int px1 = min(x + endx, clip->x1);

				if (px0 < px1) {
					r.x0 = px0;
					r.y0 = clip->y0;
					r.x1 = px1;
					r.y1 = clip->y1;
					res = ctx->plot->clip(ctx, &r);
					if (res != NSERROR_OK) {
						return false;
					}

					clip_changed = true;
				} else {
					text_visible = false;
				}
			}

			fstyle_hback.background =
				pstyle_fill_hback.fill_colour;
			fstyle_hback.foreground = colour_to_bw_furthest(
				pstyle_fill_hback.fill_colour);

			if (text_visible &&
			    (ctx->plot->text(ctx,
					     &fstyle_hback,
					     x,
					     y + (int)(height * 0.75 * scale),
					     utf8_text,
					     endtxt_idx) != NSERROR_OK)) {
				return false;
			}

			/* draw any text succeeding highlighted portion */
			if (endtxt_idx < utf8_len) {
				int px0 = max(x + endx, clip->x0);
				if (px0 < clip->x1) {

					r.x0 = px0;
					r.y0 = clip->y0;
					r.x1 = clip->x1;
					r.y1 = clip->y1;
					res = ctx->plot->clip(ctx, &r);
					if (res != NSERROR_OK) {
						return false;
					}

					clip_changed = true;

					res = ctx->plot->text(ctx,
							      &plot_fstyle,
							      x,
							      y + (int)(height * 0.75 * scale),
							      utf8_text,
							      utf8_len);
					if (res != NSERROR_OK) {
						return false;
					}
				}
			}

			if (clip_changed &&
			    (ctx->plot->clip(ctx, clip) != NSERROR_OK)) {
				return false;
			}
		}
	}

	if (!highlighted) {
		res = ctx->plot->text(ctx,
				      &plot_fstyle,
				      x,
				      y + (int) (height * 0.75 * scale),
				      utf8_text,
				      utf8_len);
		if (res != NSERROR_OK) {
			return false;
		}
	}
	return true;
}


/**
 * Draw a CONTENT_TEXTPLAIN using the current set of plotters (plot).
 *
 * x, y, clip_[xy][01] are in target coordinates.
 *
 * \param  c	 content of type CONTENT_TEXTPLAIN
 * \param  data	 redraw data for this content redraw
 * \param  clip	 current clip region
 * \param  ctx	 current redraw context
 * \return true if successful, false otherwise
 */
static bool
textplain_redraw(struct content *c,
		 struct content_redraw_data *data,
		 const struct rect *clip,
		 const struct redraw_context *ctx)
{
	textplain_content *text = (textplain_content *) c;
	struct browser_window *bw = text->bw;
	char *utf8_data = text->utf8_data;
	long lineno;
	int x = data->x;
	int y = data->y;
	unsigned long line_count = text->physical_line_count;
	float line_height = textplain_line_height();
	float scaled_line_height = line_height * data->scale;
	long line0 = (clip->y0 - y * data->scale) / scaled_line_height - 1;
	long line1 = (clip->y1 - y * data->scale) / scaled_line_height + 1;
	struct textplain_line *line = text->physical_line;
	size_t length;
	plot_style_t *plot_style_highlight;
	nserror res;

	if (line0 < 0)
		line0 = 0;
	if (line1 < 0)
		line1 = 0;
	if (line_count < (unsigned long) line0)
		line0 = line_count;
	if (line_count < (unsigned long) line1)
		line1 = line_count;
	if (line1 < line0)
		line1 = line0;

	res = ctx->plot->rectangle(ctx, plot_style_fill_white, clip);
	if (res != NSERROR_OK) {
		return false;
	}

	if (!line)
		return true;

	/* choose a suitable background colour for any highlighted text */
	if ((data->background_colour & 0x808080) == 0x808080)
		plot_style_highlight = plot_style_fill_black;
	else
		plot_style_highlight = plot_style_fill_white;

	/* Set up font plot style */
	textplain_style.background = data->background_colour;

	x = (x + MARGIN) * data->scale;
	y = (y + MARGIN) * data->scale;
	for (lineno = line0; lineno != line1; lineno++) {
		const char *text_d = utf8_data + line[lineno].start;
		int tab_width = textplain_tab_width * data->scale;
		size_t offset = 0;
		int tx = x;

		if (!tab_width) tab_width = 1;

		length = line[lineno].length;
		if (!length)
			continue;

		while (offset < length) {
			size_t next_offset = offset;
			int width;
			int ntx;
			nserror res;

			while ((next_offset < length) &&
			       (text_d[next_offset] != '\t')) {
				next_offset = utf8_next(text_d,
							length,
							next_offset);
			}

			if (!text_draw(text_d + offset,
				       next_offset - offset,
				       line[lineno].start + offset,
				       tx,
				       y + (lineno * scaled_line_height),
				       clip,
				       line_height,
				       data->scale,
				       text,
				       text->sel,
				       ctx)) {
				return false;
			}

			if (next_offset >= length)
				break;

			res = guit->layout->width(&textplain_style,
						  &text_d[offset],
						  next_offset - offset,
						  &width);
			/* locate end of string and align to next tab position */
			if (res == NSERROR_OK) {
				tx += (int)(width * data->scale);
			}

			ntx = x + ((1 + (tx - x) / tab_width) * tab_width);

			/* if the tab character lies within the
			 *  selection, if any, then we must draw it as
			 *  a filled rectangle so that it's consistent
			 *  with background of the selected text
			 */

			if (bw) {
				unsigned tab_ofst = line[lineno].start + next_offset;
				struct selection *sel = text->sel;
				bool highlighted = false;

				unsigned start_idx, end_idx;
				if (selection_highlighted(sel,
							  tab_ofst,
							  tab_ofst + 1,
							  &start_idx,
							  &end_idx)) {
					highlighted = true;
				}


				if (!highlighted &&
				    (c->textsearch.context != NULL)) {
					unsigned start_idx, end_idx;
					if (content_textsearch_ishighlighted(
						    c->textsearch.context,
						    tab_ofst,
						    tab_ofst + 1,
						    &start_idx,
						    &end_idx)) {
						highlighted = true;
					}
				}

				if (highlighted) {
					struct rect rect;
					rect.x0 = tx;
					rect.y0 = y + (lineno * scaled_line_height);
					rect.x1 = ntx;
					rect.y1 = rect.y0 + scaled_line_height;
					res = ctx->plot->rectangle(ctx,
								   plot_style_highlight,
								   &rect);
					if (res != NSERROR_OK) {
						return false;
					}
				}
			}

			offset = next_offset + 1;
			tx = ntx;
		}
	}

	return true;
}


/**
 * Handle a window containing a CONTENT_TEXTPLAIN being opened.
 */
static nserror
textplain_open(struct content *c,
	       struct browser_window *bw,
	       struct content *page,
	       struct object_params *params)
{
	textplain_content *text = (textplain_content *) c;

	text->bw = bw;

	/* text selection */
	selection_init(text->sel);

	return NSERROR_OK;
}


/**
 * Handle a window containing a CONTENT_TEXTPLAIN being closed.
 */
static nserror textplain_close(struct content *c)
{
	textplain_content *text = (textplain_content *) c;

	text->bw = NULL;

	return NSERROR_OK;
}


/**
 * Return an textplain content's selection context
 */
static char *textplain_get_selection(struct content *c)
{
	textplain_content *text = (textplain_content *) c;

	return selection_get_copy(text->sel);
}


/**
 * Convert a character offset within a line of text into the
 * horizontal co-ordinate
 *
 * The conversion takes into account the font being used and any tabs
 * in the text
 *
 * \param  text    line of text
 * \param  offset  char offset within text
 * \param  length  line length
 * \return x ordinate
 */
static int
textplain_coord_from_offset(const char *text, size_t offset, size_t length)
{
	int x = 0;

	while (offset > 0) {
		size_t next_offset = 0;
		int tx;

		while (next_offset < offset && text[next_offset] != '\t') {
			next_offset = utf8_next(text, length, next_offset);
		}

		guit->layout->width(&textplain_style, text, next_offset, &tx);

		x += tx;

		if (next_offset >= offset)
			break;

		/* align to next tab boundary */
		next_offset++;
		x = (1 + (x / textplain_tab_width)) * textplain_tab_width;
		offset -= next_offset;
		text += next_offset;
		length -= next_offset;
	}

	return x;
}


/**
 * Retrieve number of lines in content
 *
 * \param[in] c Content to retrieve line count from
 * \return Number of lines
 */
static unsigned long textplain_line_count(struct content *c)
{
	textplain_content *text = (textplain_content *) c;

	assert(c != NULL);

	return text->physical_line_count;
}


/**
 * Return a pointer to the requested line of text.
 *
 * \param[in] c        content of type CONTENT_TEXTPLAIN
 * \param[in] lineno   line number
 * \param[out] poffset receives byte offset of line start within text
 * \param[out] plen    receives length of returned line
 * \return pointer to text, or NULL if invalid line number
 */
static char *
textplain_get_line(struct content *c,
		   unsigned lineno,
		   size_t *poffset,
		   size_t *plen)
{
	textplain_content *text = (textplain_content *) c;
	struct textplain_line *line;

	assert(c != NULL);

	if (lineno >= text->physical_line_count)
		return NULL;
	line = &text->physical_line[lineno];

	*poffset = line->start;
	*plen = line->length;
	return text->utf8_data + line->start;
}


/**
 * Find line number of byte in text
 *
 * Given a byte offset within the text, return the line number
 * of the line containing that offset.
 *
 * \param[in] c       content of type CONTENT_TEXTPLAIN
 * \param[in] offset  byte offset within textual representation
 * \return line number, or -1 if offset invalid (larger than size)
 */
static int textplain_find_line(struct content *c, unsigned offset)
{
	textplain_content *text = (textplain_content *) c;
	struct textplain_line *line;
	int nlines;
	int lineno = 0;

	assert(c != NULL);

	line = text->physical_line;
	nlines = text->physical_line_count;

	if (offset > text->utf8_data_size) {
		return -1;
	}

/* \todo - implement binary search here */
	while (lineno < nlines && line[lineno].start < offset) {
		lineno++;
	}
	if (line[lineno].start > offset) {
		lineno--;
	}

	return lineno;
}


/**
 * Finds all occurrences of a given string in a textplain content
 *
 * \param c the content to be searched
 * \param context The search context to add the entry to.
 * \param pattern the string pattern to search for
 * \param p_len pattern length
 * \param case_sens whether to perform a case sensitive search
 * \return NSERROR_OK on success else error code on faliure
 */
static nserror
textplain_textsearch_find(struct content *c,
			  struct textsearch_context *context,
			  const char *pattern,
			  int p_len,
			  bool case_sens)
{
	int nlines = textplain_line_count(c);
	int line;
	nserror res = NSERROR_OK;

	for(line = 0; line < nlines; line++) {
		size_t offset, length;
		const char *text;

		text = textplain_get_line(c, line, &offset, &length);
		if (text) {
			while (length > 0) {
				unsigned match_length;
				size_t start_idx;
				const char *new_text;
				const char *pos;

				pos = content_textsearch_find_pattern(
						text,
						length,
						pattern,
						p_len,
						case_sens,
						&match_length);
				if (!pos)
					break;

				/* found string in line => add to list */
				start_idx = offset + (pos - text);
				res = content_textsearch_add_match(context,
						start_idx,
						start_idx + match_length,
						NULL,
						NULL);
				if (res != NSERROR_OK) {
					return res;
				}

				new_text = pos + match_length;
				offset += (new_text - text);
				length -= (new_text - text);
				text = new_text;
			}
		}
	}

	return res;
}


/**
 * Given a range of byte offsets within a UTF8 textplain content,
 * return a box that fully encloses the text
 *
 * \param[in] c     content of type CONTENT_TEXTPLAIN
 * \param[in] start byte offset of start of text range
 * \param[in] end   byte offset of end
 * \param[out] r    rectangle to be completed
 */
static void
textplain_coords_from_range(struct content *c,
			    unsigned start,
			    unsigned end,
			    struct rect *r)
{
	textplain_content *text = (textplain_content *) c;
	float line_height = textplain_line_height();
	char *utf8_data;
	struct textplain_line *line;
	unsigned lineno = 0;
	unsigned nlines;

	assert(c != NULL);
	assert(start <= end);
	assert(end <= text->utf8_data_size);

	utf8_data = text->utf8_data;
	nlines = text->physical_line_count;
	line = text->physical_line;

	/* find start */
	lineno = textplain_find_line(c, start);

	r->y0 = (int)(MARGIN + lineno * line_height);

	if (lineno + 1 <= nlines || line[lineno + 1].start >= end) {
		/* \todo - it may actually be more efficient just to
		 *   run forwards most of the time
		 */

		/* find end */
		lineno = textplain_find_line(c, end);

		r->x0 = 0;
		r->x1 = text->formatted_width;
	} else {
		/* single line */
		const char *text = utf8_data + line[lineno].start;

		r->x0 = textplain_coord_from_offset(text,
						    start - line[lineno].start,
						    line[lineno].length);

		r->x1 = textplain_coord_from_offset(text,
						    end - line[lineno].start,
						    line[lineno].length);
	}

	r->y1 = (int)(MARGIN + (lineno + 1) * line_height);
}


/**
 * Return a pointer to the raw UTF-8 data, as opposed to the reformatted
 * text to fit the window width. Thus only hard newlines are preserved
 * in the saved/copied text of a selection.
 *
 * \param[in] c     content of type CONTENT_TEXTPLAIN
 * \param[in] start starting byte offset within UTF-8 text
 * \param[in] end   ending byte offset
 * \param[out] plen receives validated length
 * \return pointer to text, or NULL if no text
 */
static char *
textplain_get_raw_data(struct content *c,
		       unsigned start,
		       unsigned end,
		       size_t *plen)
{
	textplain_content *text = (textplain_content *) c;
	size_t utf8_size;

	assert(c != NULL);

	utf8_size = text->utf8_data_size;

	/* any text at all? */
	if (!utf8_size) return NULL;

	/* clamp to valid offset range */
	if (start >= utf8_size) start = utf8_size;
	if (end >= utf8_size) end = utf8_size;

	*plen = end - start;

	return text->utf8_data + start;
}


/**
 * get bounds of a free text search match
 */
static nserror
textplain_textsearch_bounds(struct content *c,
			    unsigned start_idx,
			    unsigned end_idx,
			    struct box *start_box,
			    struct box *end_box,
			    struct rect *bounds)
{
	textplain_coords_from_range(c, start_idx, end_idx, bounds);

	return NSERROR_OK;
}


/**
 * invalidate a region based on offsets into the text cauing a redraw
 */
static nserror
textplain_textselection_redraw(struct content *c,
			       unsigned start_idx,
			       unsigned end_idx)
{
	struct rect r;

	if (end_idx <= start_idx) {
		return NSERROR_BAD_PARAMETER;
	}

	textplain_coords_from_range(c, start_idx, end_idx, &r);

	content__request_redraw(c, r.x0, r.y0, r.x1 - r.x0, r.y1 - r.y0);

	return NSERROR_OK;
}

static nserror
textplain_textselection_copy(struct content *c,
			     unsigned start_idx,
			     unsigned end_idx,
			     struct selection_string *selstr)
{
	const char *text;
	size_t length;
	bool res = false;

	text = textplain_get_raw_data(c, start_idx, end_idx, &length);
	if (text != NULL) {
		res = selection_string_append(text, length, false, NULL, selstr);
	}
	if (res == false) {
		return NSERROR_NOMEM;
	}
	return NSERROR_OK;
}


/**
 * Retrieve the index of the end of the text
 *
 * \param[in] c Content to retrieve size of
 * \return Size, in bytes, of data
 */
static nserror
textplain_textselection_get_end(struct content *c, unsigned *end_idx)
{
	textplain_content *text = (textplain_content *)c;

	*end_idx = text->utf8_data_size;
	return NSERROR_OK;
}


/**
 * plain text content handler table
 */
static const content_handler textplain_content_handler = {
	.fini = textplain_fini,
	.create = textplain_create,
	.process_data = textplain_process_data,
	.data_complete = textplain_convert,
	.reformat = textplain_reformat,
	.destroy = textplain_destroy,
	.mouse_track = textplain_mouse_track,
	.mouse_action = textplain_mouse_action,
	.keypress = textplain_keypress,
	.redraw = textplain_redraw,
	.open = textplain_open,
	.close = textplain_close,
	.get_selection = textplain_get_selection,
	.clone = textplain_clone,
	.type = textplain_content_type,
	.textsearch_find = textplain_textsearch_find,
	.textsearch_bounds = textplain_textsearch_bounds,
	.textselection_redraw = textplain_textselection_redraw,
	.textselection_copy = textplain_textselection_copy,
	.textselection_get_end = textplain_textselection_get_end,
	.no_share = true,
};


/* exported interface documented in html/textplain.h */
nserror textplain_init(void)
{
	lwc_error lerror;
	nserror error;

	lerror = lwc_intern_string("Windows-1252",
				   SLEN("Windows-1252"),
				   &textplain_default_charset);
	if (lerror != lwc_error_ok) {
		return NSERROR_NOMEM;
	}

	error = content_factory_register_handler("text/plain",
						 &textplain_content_handler);
	if (error != NSERROR_OK) {
		lwc_string_unref(textplain_default_charset);
	}

	error = content_factory_register_handler("application/json",
						 &textplain_content_handler);
	if (error != NSERROR_OK) {
		lwc_string_unref(textplain_default_charset);
	}

	return error;
}











netsurf-vince/pdf/content/handlers/text/textplain.h

/*
 * Copyright 2006 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2006 Adrian Lees <adrianl@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 *
 * Interface to content handler for plain text.
 */

#ifndef NETSURF_HTML_TEXTPLAIN_H
#define NETSURF_HTML_TEXTPLAIN_H

/**
 * Initialise the text content handler
 *
 * \return NSERROR_OK on success else appropriate error code.
 */
nserror textplain_init(void);


#endif







netsurf-vince/pdf/content/hlcache.c

/*
 * Copyright 2009 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.	 See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * High-level resource cache implementation.
 */

#include <assert.h>
#include <stdlib.h>
#include <string.h>

#include "utils/http.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "utils/ring.h"
#include "utils/utils.h"
#include "netsurf/misc.h"
#include "netsurf/content.h"
#include "desktop/gui_internal.h"

#include "content/mimesniff.h"
#include "content/hlcache.h"
// Note, this is *ONLY* so that we can abort cleanly during shutdown of the cache
#include "content/content_protected.h"
#include "content/content_factory.h"

typedef struct hlcache_entry hlcache_entry;
typedef struct hlcache_retrieval_ctx hlcache_retrieval_ctx;

/** High-level cache retrieval context */
struct hlcache_retrieval_ctx {
	struct hlcache_retrieval_ctx *r_prev; /**< Previous retrieval context in the ring */
	struct hlcache_retrieval_ctx *r_next; /**< Next retrieval context in the ring */

	llcache_handle *llcache;	/**< Low-level cache handle */

	hlcache_handle *handle;		/**< High-level handle for object */

	uint32_t flags;			/**< Retrieval flags */

	content_type accepted_types;	/**< Accepted types */

	hlcache_child_context child;	/**< Child context */

	bool migrate_target;		/**< Whether this context is the migration target */
};

/** High-level cache handle */
struct hlcache_handle {
	hlcache_entry *entry;		/**< Pointer to cache entry */

	hlcache_handle_callback cb;	/**< Client callback */
	void *pw;			/**< Client data */
};

/** Entry in high-level cache */
struct hlcache_entry {
	struct content *content;	/**< Pointer to associated content */

	hlcache_entry *next;		/**< Next sibling */
	hlcache_entry *prev;		/**< Previous sibling */
};

/** Current state of the cache.
 *
 * Global state of the cache.
 */
struct hlcache_s {
	struct hlcache_parameters params;

	/** List of cached content objects */
	hlcache_entry *content_list;

	/** Ring of retrieval contexts */
	hlcache_retrieval_ctx *retrieval_ctx_ring;

	/* statistics */
	unsigned int hit_count;
	unsigned int miss_count;
};

/** high level cache state */
static struct hlcache_s *hlcache = NULL;


/******************************************************************************
 * High-level cache internals						      *
 ******************************************************************************/


/**
 * Attempt to clean the cache
 */
static void hlcache_clean(void *force_clean_flag)
{
	hlcache_entry *entry, *next;
	bool force_clean = (force_clean_flag != NULL);

	for (entry = hlcache->content_list; entry != NULL; entry = next) {
		next = entry->next;

		if (entry->content == NULL)
			continue;

		if (content_count_users(entry->content) != 0)
			continue;

		if (content__get_status(entry->content) == CONTENT_STATUS_LOADING) {
			if (force_clean == false)
				continue;
			NSLOG(netsurf, DEBUG, "Forcing content cleanup during shutdown");
			content_abort(entry->content);
			content_set_error(entry->content);
		}

		/** \todo This is over-zealous: all unused contents
		 * will be immediately destroyed. Ideally, we want to
		 * purge all unused contents that are using stale
		 * source data, and enough fresh contents such that
		 * the cache fits in the configured cache size limit.
		 */

		/* Remove entry from cache */
		if (entry->prev == NULL)
			hlcache->content_list = entry->next;
		else
			entry->prev->next = entry->next;

		if (entry->next != NULL)
			entry->next->prev = entry->prev;

		/* Destroy content */
		content_destroy(entry->content);

		/* Destroy entry */
		free(entry);
	}

	/* Attempt to clean the llcache */
	llcache_clean(false);

	/* Re-schedule ourselves */
	guit->misc->schedule(hlcache->params.bg_clean_time, hlcache_clean, NULL);
}

/**
 * Determine if the specified MIME type is acceptable
 *
 * \param mime_type       MIME type to consider
 * \param accepted_types  Array of acceptable types, or NULL for any
 * \param computed_type	  Pointer to location to receive computed type of object
 * \return True if the type is acceptable, false otherwise
 */
static bool hlcache_type_is_acceptable(lwc_string *mime_type,
		content_type accepted_types, content_type *computed_type)
{
	content_type type;

	type = content_factory_type_from_mime_type(mime_type);

	*computed_type = type;

	return ((accepted_types & type) != 0);
}

/**
 * Veneer between content callback API and hlcache callback API
 *
 * \param c	Content to emit message for
 * \param msg	Message to emit
 * \param data	Data for message
 * \param pw	Pointer to private data (hlcache_handle)
 */
static void hlcache_content_callback(struct content *c, content_msg msg,
		const union content_msg_data *data, void *pw)
{
	hlcache_handle *handle = pw;
	nserror error = NSERROR_OK;
	hlcache_event event = {
		.type = msg,
	};

	if (data != NULL) {
		event.data = *data;
	}

	if (handle->cb != NULL)
		error = handle->cb(handle, &event, handle->pw);

	if (error != NSERROR_OK)
		NSLOG(netsurf, INFO, "Error in callback: %d", error);
}

/**
 * Find a content for the high-level cache handle
 *
 * \param ctx             High-level cache retrieval context
 * \param effective_type  Effective MIME type of content
 * \return NSERROR_OK on success,
 *         NSERROR_NEED_DATA on success where data is needed,
 *         appropriate error otherwise
 *
 * \pre handle::state == HLCACHE_HANDLE_NEW
 * \pre Headers must have been received for associated low-level handle
 * \post Low-level handle is either released, or associated with new content
 * \post High-level handle is registered with content
 */
static nserror hlcache_find_content(hlcache_retrieval_ctx *ctx,
		lwc_string *effective_type)
{
	hlcache_entry *entry;
	hlcache_event event;
	nserror error = NSERROR_OK;

	/* Search list of cached contents for a suitable one */
	for (entry = hlcache->content_list; entry != NULL; entry = entry->next) {
		hlcache_handle entry_handle = { entry, NULL, NULL };
		const llcache_handle *entry_llcache;

		if (entry->content == NULL)
			continue;

		/* Ignore contents in the error state */
		if (content_get_status(&entry_handle) == CONTENT_STATUS_ERROR)
			continue;

		/* Ensure that content is shareable */
		if (content_is_shareable(entry->content) == false)
			continue;

		/* Ensure that quirks mode is acceptable */
		if (content_matches_quirks(entry->content,
				ctx->child.quirks) == false)
			continue;

		/* Ensure that content uses same low-level object as
		 * low-level handle */
		entry_llcache = content_get_llcache_handle(entry->content);

		if (llcache_handle_references_same_object(entry_llcache,
				ctx->llcache))
			break;
	}

	if (entry == NULL) {
		/* No existing entry, so need to create one */
		entry = malloc(sizeof(hlcache_entry));
		if (entry == NULL)
			return NSERROR_NOMEM;

		/* Create content using llhandle */
		entry->content = content_factory_create_content(ctx->llcache,
				ctx->child.charset, ctx->child.quirks,
				effective_type);
		if (entry->content == NULL) {
			free(entry);
			return NSERROR_NOMEM;
		}

		/* Insert into cache */
		entry->prev = NULL;
		entry->next = hlcache->content_list;
		if (hlcache->content_list != NULL)
			hlcache->content_list->prev = entry;
		hlcache->content_list = entry;

		/* Signal to caller that we created a content */
		error = NSERROR_NEED_DATA;

		hlcache->miss_count++;
	} else {
		/* Found a suitable content: no longer need low-level handle */
		llcache_handle_release(ctx->llcache);
		hlcache->hit_count++;
	}

	/* Associate handle with content */
	if (content_add_user(entry->content,
			hlcache_content_callback, ctx->handle) == false)
		return NSERROR_NOMEM;

	/* Associate cache entry with handle */
	ctx->handle->entry = entry;

	/* Catch handle up with state of content */
	if (ctx->handle->cb != NULL) {
		content_status status = content_get_status(ctx->handle);

		if (status == CONTENT_STATUS_LOADING) {
			event.type = CONTENT_MSG_LOADING;
			ctx->handle->cb(ctx->handle, &event, ctx->handle->pw);
		} else if (status == CONTENT_STATUS_READY) {
			event.type = CONTENT_MSG_LOADING;
			ctx->handle->cb(ctx->handle, &event, ctx->handle->pw);

			if (ctx->handle->cb != NULL) {
				event.type = CONTENT_MSG_READY;
				ctx->handle->cb(ctx->handle, &event,
						ctx->handle->pw);
			}
		} else if (status == CONTENT_STATUS_DONE) {
			event.type = CONTENT_MSG_LOADING;
			ctx->handle->cb(ctx->handle, &event, ctx->handle->pw);

			if (ctx->handle->cb != NULL) {
				event.type = CONTENT_MSG_READY;
				ctx->handle->cb(ctx->handle, &event,
						ctx->handle->pw);
			}

			if (ctx->handle->cb != NULL) {
				event.type = CONTENT_MSG_DONE;
				ctx->handle->cb(ctx->handle, &event,
						ctx->handle->pw);
			}
		}
	}

	return error;
}

/**
 * Migrate a retrieval context into its final destination content
 *
 * \param ctx             Context to migrate
 * \param effective_type  The effective MIME type of the content, or NULL
 * \return NSERROR_OK on success,
 *         NSERROR_NEED_DATA on success where data is needed,
 *         appropriate error otherwise
 */
static nserror hlcache_migrate_ctx(hlcache_retrieval_ctx *ctx,
		lwc_string *effective_type)
{
	content_type type = CONTENT_NONE;
	nserror error = NSERROR_OK;

	ctx->migrate_target = true;

	if ((effective_type != NULL) &&
	    hlcache_type_is_acceptable(effective_type,
				       ctx->accepted_types,
				       &type)) {
		error = hlcache_find_content(ctx, effective_type);
		if (error != NSERROR_OK && error != NSERROR_NEED_DATA) {
			if (ctx->handle->cb != NULL) {
				hlcache_event hlevent;

				hlevent.type = CONTENT_MSG_ERROR;
				hlevent.data.errordata.errorcode = NSERROR_UNKNOWN;
				hlevent.data.errordata.errormsg = messages_get("MiscError");

				ctx->handle->cb(ctx->handle, &hlevent,
						ctx->handle->pw);
			}

			llcache_handle_abort(ctx->llcache);
			llcache_handle_release(ctx->llcache);
		}
	} else if (type == CONTENT_NONE &&
			(ctx->flags & HLCACHE_RETRIEVE_MAY_DOWNLOAD)) {
		/* Unknown type, and we can download, so convert */
		llcache_handle_force_stream(ctx->llcache);

		if (ctx->handle->cb != NULL) {
			hlcache_event hlevent;

			hlevent.type = CONTENT_MSG_DOWNLOAD;
			hlevent.data.download = ctx->llcache;

			ctx->handle->cb(ctx->handle, &hlevent,
					ctx->handle->pw);
		}

		/* Ensure caller knows we need data */
		error = NSERROR_NEED_DATA;
	} else {
		/* Unacceptable type: report error */
		if (ctx->handle->cb != NULL) {
			hlcache_event hlevent;

			hlevent.type = CONTENT_MSG_ERROR;
			hlevent.data.errordata.errorcode = NSERROR_UNKNOWN;
			hlevent.data.errordata.errormsg = messages_get("UnacceptableType");

			ctx->handle->cb(ctx->handle, &hlevent,
					ctx->handle->pw);
		}

		llcache_handle_abort(ctx->llcache);
		llcache_handle_release(ctx->llcache);
	}

	ctx->migrate_target = false;

	/* No longer require retrieval context */
	RING_REMOVE(hlcache->retrieval_ctx_ring, ctx);
	free((char *) ctx->child.charset);
	free(ctx);

	return error;
}

/**
 * Handler for low-level cache events
 *
 * \param handle  Handle for which event is issued
 * \param event	  Event data
 * \param pw	  Pointer to client-specific data
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static nserror
hlcache_llcache_callback(llcache_handle *handle,
			 const llcache_event *event,
			 void *pw)
{
	hlcache_retrieval_ctx *ctx = pw;
	lwc_string *effective_type = NULL;
	nserror error;

	assert(ctx->llcache == handle);

	switch (event->type) {
	case LLCACHE_EVENT_GOT_CERTS:
		/* Pass them on upward */
		if (ctx->handle->cb != NULL) {
			hlcache_event hlevent;

			hlevent.type = CONTENT_MSG_SSL_CERTS;
			hlevent.data.chain = event->data.chain;

			ctx->handle->cb(ctx->handle, &hlevent, ctx->handle->pw);
		}
		break;
	case LLCACHE_EVENT_HAD_HEADERS:
		error = mimesniff_compute_effective_type(llcache_handle_get_header(handle, "Content-Type"), NULL, 0,
				ctx->flags & HLCACHE_RETRIEVE_SNIFF_TYPE,
				ctx->accepted_types == CONTENT_IMAGE,
				&effective_type);
		if (error == NSERROR_OK || error == NSERROR_NOT_FOUND) {
			/* If the sniffer was successful or failed to find
			 * a Content-Type header when sniffing was
			 * prohibited, we must migrate the retrieval context. */
			error = hlcache_migrate_ctx(ctx, effective_type);

			if (effective_type != NULL)
				lwc_string_unref(effective_type);
		}

		/* No need to report that we need data:
		 * we'll get some anyway if there is any */
		if (error == NSERROR_NEED_DATA)
			error = NSERROR_OK;

		return error;

		break;
	case LLCACHE_EVENT_HAD_DATA:
		error = mimesniff_compute_effective_type(llcache_handle_get_header(handle, "Content-Type"),
				event->data.data.buf, event->data.data.len,
				ctx->flags & HLCACHE_RETRIEVE_SNIFF_TYPE,
				ctx->accepted_types == CONTENT_IMAGE,
				&effective_type);
		if (error != NSERROR_OK) {
			assert(0 && "MIME sniff failed with data");
		}

		error = hlcache_migrate_ctx(ctx, effective_type);

		lwc_string_unref(effective_type);

		return error;

		break;
	case LLCACHE_EVENT_DONE:
		/* DONE event before we could determine the effective MIME type.
		 */
		error = mimesniff_compute_effective_type(llcache_handle_get_header(handle, "Content-Type"),
				NULL, 0, false, false, &effective_type);
		if (error == NSERROR_OK || error == NSERROR_NOT_FOUND) {
			error = hlcache_migrate_ctx(ctx, effective_type);

			if (effective_type != NULL) {
				lwc_string_unref(effective_type);
			}

			return error;
		}

		if (ctx->handle->cb != NULL) {
			hlcache_event hlevent;

			hlevent.type = CONTENT_MSG_ERROR;
			hlevent.data.errordata.errorcode = error;
			hlevent.data.errordata.errormsg = NULL;

			ctx->handle->cb(ctx->handle, &hlevent, ctx->handle->pw);
		}
		break;
	case LLCACHE_EVENT_ERROR:
		if (ctx->handle->cb != NULL) {
			hlcache_event hlevent;

			hlevent.type = CONTENT_MSG_ERROR;
			hlevent.data.errordata.errorcode = event->data.error.code;
			hlevent.data.errordata.errormsg = event->data.error.msg;

			ctx->handle->cb(ctx->handle, &hlevent, ctx->handle->pw);
		}
		break;
	case LLCACHE_EVENT_PROGRESS:
		break;
	case LLCACHE_EVENT_REDIRECT:
		if (ctx->handle->cb != NULL) {
			hlcache_event hlevent;

			hlevent.type = CONTENT_MSG_REDIRECT;
			hlevent.data.redirect.from = event->data.redirect.from;
			hlevent.data.redirect.to = event->data.redirect.to;

			ctx->handle->cb(ctx->handle, &hlevent, ctx->handle->pw);
		}
		break;
	}

	return NSERROR_OK;
}


/******************************************************************************
 * Public API								      *
 ******************************************************************************/


nserror
hlcache_initialise(const struct hlcache_parameters *hlcache_parameters)
{
	nserror ret;

	hlcache = calloc(1, sizeof(struct hlcache_s));
	if (hlcache == NULL) {
		return NSERROR_NOMEM;
	}

	ret = llcache_initialise(&hlcache_parameters->llcache);
	if (ret != NSERROR_OK) {
		free(hlcache);
		hlcache = NULL;
		return ret;
	}

	hlcache->params = *hlcache_parameters;

	/* Schedule the cache cleanup */
	guit->misc->schedule(hlcache->params.bg_clean_time, hlcache_clean, NULL);

	return NSERROR_OK;
}

/* See hlcache.h for documentation */
void hlcache_stop(void)
{
	/* Remove the hlcache_clean schedule */
	guit->misc->schedule(-1, hlcache_clean, NULL);
}

/* See hlcache.h for documentation */
void hlcache_finalise(void)
{
	uint32_t num_contents, prev_contents;
	hlcache_entry *entry;
	hlcache_retrieval_ctx *ctx, *next;

	/* Obtain initial count of contents remaining */
	for (num_contents = 0, entry = hlcache->content_list;
			entry != NULL; entry = entry->next) {
		num_contents++;
	}

	NSLOG(netsurf, INFO, "%d contents remain before cache drain",
	      num_contents);

	/* Drain cache */
	do {
		prev_contents = num_contents;

		hlcache_clean(NULL);

		for (num_contents = 0, entry = hlcache->content_list;
				entry != NULL; entry = entry->next) {
			num_contents++;
		}
	} while (num_contents > 0 && num_contents != prev_contents);

	NSLOG(netsurf, INFO, "%d contents remaining after being polite", num_contents);

	/* Drain cache again, forcing the matter */
	do {
		prev_contents = num_contents;

		hlcache_clean(&entry); // Any non-NULL pointer will do

		for (num_contents = 0, entry = hlcache->content_list;
				entry != NULL; entry = entry->next) {
			num_contents++;
		}
	} while (num_contents > 0 && num_contents != prev_contents);

	NSLOG(netsurf, INFO, "%d contents remaining:", num_contents);
	for (entry = hlcache->content_list; entry != NULL; entry = entry->next) {
		hlcache_handle entry_handle = { entry, NULL, NULL };

		if (entry->content != NULL) {
			NSLOG(netsurf, INFO, "	%p : %s (%d users)",
			      entry,
			      nsurl_access(hlcache_handle_get_url(&entry_handle)),
			      content_count_users(entry->content));
		} else {
			NSLOG(netsurf, INFO, "	%p", entry);
		}
	}

	/* Clean up retrieval contexts */
	if (hlcache->retrieval_ctx_ring != NULL) {
		ctx = hlcache->retrieval_ctx_ring;

		do {
			next = ctx->r_next;

			if (ctx->llcache != NULL)
				llcache_handle_release(ctx->llcache);

			if (ctx->handle != NULL)
				free(ctx->handle);

			if (ctx->child.charset != NULL)
				free((char *) ctx->child.charset);

			free(ctx);

			ctx = next;
		} while (ctx != hlcache->retrieval_ctx_ring);

		hlcache->retrieval_ctx_ring = NULL;
	}

	NSLOG(netsurf, INFO, "hit/miss %d/%d", hlcache->hit_count,
	      hlcache->miss_count);

	/* De-schedule ourselves */
	guit->misc->schedule(-1, hlcache_clean, NULL);

	free(hlcache);
	hlcache = NULL;

	NSLOG(netsurf, INFO, "Finalising low-level cache");
	llcache_finalise();
}

/* See hlcache.h for documentation */
nserror hlcache_handle_retrieve(nsurl *url, uint32_t flags,
		nsurl *referer, llcache_post_data *post,
		hlcache_handle_callback cb, void *pw,
		hlcache_child_context *child,
		content_type accepted_types, hlcache_handle **result)
{
	hlcache_retrieval_ctx *ctx;
	nserror error;

	assert(cb != NULL);

	ctx = calloc(1, sizeof(hlcache_retrieval_ctx));
	if (ctx == NULL) {
		return NSERROR_NOMEM;
	}

	ctx->handle = calloc(1, sizeof(hlcache_handle));
	if (ctx->handle == NULL) {
		free(ctx);
		return NSERROR_NOMEM;
	}

	if (child != NULL) {
		if (child->charset != NULL) {
			ctx->child.charset = strdup(child->charset);
			if (ctx->child.charset == NULL) {
				free(ctx->handle);
				free(ctx);
				return NSERROR_NOMEM;
			}
		}
		ctx->child.quirks = child->quirks;
	}

	ctx->flags = flags;
	ctx->accepted_types = accepted_types;

	ctx->handle->cb = cb;
	ctx->handle->pw = pw;

	error = llcache_handle_retrieve(url, flags, referer, post,
			hlcache_llcache_callback, ctx,
			&ctx->llcache);
	if (error != NSERROR_OK) {
		/* error retrieving handle so free context and return error */
		free((char *) ctx->child.charset);
		free(ctx->handle);
		free(ctx);
	} else {
		/* successfully started fetch so add new context to list */
		RING_INSERT(hlcache->retrieval_ctx_ring, ctx);

		*result = ctx->handle;
	}
	return error;
}

/* See hlcache.h for documentation */
nserror hlcache_handle_release(hlcache_handle *handle)
{
	if (handle->entry != NULL) {
		content_remove_user(handle->entry->content,
				hlcache_content_callback, handle);
	} else {
		RING_ITERATE_START(struct hlcache_retrieval_ctx,
				   hlcache->retrieval_ctx_ring,
				   ictx) {
			if (ictx->handle == handle &&
					ictx->migrate_target == false) {
				/* This is the nascent context for us,
				 * so abort the fetch */
				llcache_handle_abort(ictx->llcache);
				llcache_handle_release(ictx->llcache);
				/* Remove us from the ring */
				RING_REMOVE(hlcache->retrieval_ctx_ring, ictx);
				/* Throw us away */
				free((char *) ictx->child.charset);
				free(ictx);
				/* And stop */
				RING_ITERATE_STOP(hlcache->retrieval_ctx_ring,
						ictx);
			}
		} RING_ITERATE_END(hlcache->retrieval_ctx_ring, ictx);
	}

	handle->cb = NULL;
	handle->pw = NULL;

	free(handle);

	return NSERROR_OK;
}

/* See hlcache.h for documentation */
struct content *hlcache_handle_get_content(const hlcache_handle *handle)
{
	if ((handle != NULL) && (handle->entry != NULL)) {
		return handle->entry->content;
	}

	return NULL;
}

/* See hlcache.h for documentation */
nserror hlcache_handle_abort(hlcache_handle *handle)
{
	struct hlcache_entry *entry = handle->entry;
	struct content *c;

	if (entry == NULL) {
		/* This handle is not yet associated with a cache entry.
		 * The implication is that the fetch for the handle has
		 * not progressed to the point where the entry can be
		 * created. */

		RING_ITERATE_START(struct hlcache_retrieval_ctx,
				   hlcache->retrieval_ctx_ring,
				   ictx) {
			if (ictx->handle == handle &&
					ictx->migrate_target == false) {
				/* This is the nascent context for us,
				 * so abort the fetch */
				llcache_handle_abort(ictx->llcache);
				llcache_handle_release(ictx->llcache);
				/* Remove us from the ring */
				RING_REMOVE(hlcache->retrieval_ctx_ring, ictx);
				/* Throw us away */
				free((char *) ictx->child.charset);
				free(ictx);
				/* And stop */
				RING_ITERATE_STOP(hlcache->retrieval_ctx_ring,
						ictx);
			}
		} RING_ITERATE_END(hlcache->retrieval_ctx_ring, ictx);

		return NSERROR_OK;
	}

	c = entry->content;

	if (content_count_users(c) > 1) {
		/* We are not the only user of 'c' so clone it. */
		struct content *clone = content_clone(c);

		if (clone == NULL)
			return NSERROR_NOMEM;

		entry = calloc(sizeof(struct hlcache_entry), 1);

		if (entry == NULL) {
			content_destroy(clone);
			return NSERROR_NOMEM;
		}

		if (content_add_user(clone,
				hlcache_content_callback, handle) == false) {
			content_destroy(clone);
			free(entry);
			return NSERROR_NOMEM;
		}

		content_remove_user(c, hlcache_content_callback, handle);

		entry->content = clone;
		handle->entry = entry;
		entry->prev = NULL;
		entry->next = hlcache->content_list;
		if (hlcache->content_list != NULL)
			hlcache->content_list->prev = entry;
		hlcache->content_list = entry;

		c = clone;
	}

	return content_abort(c);
}

/* See hlcache.h for documentation */
nserror hlcache_handle_replace_callback(hlcache_handle *handle,
		hlcache_handle_callback cb, void *pw)
{
	handle->cb = cb;
	handle->pw = pw;

	return NSERROR_OK;
}

nserror hlcache_handle_clone(hlcache_handle *handle, hlcache_handle **result)
{
	*result = NULL;
	return NSERROR_CLONE_FAILED;
}

/* See hlcache.h for documentation */
nsurl *hlcache_handle_get_url(const hlcache_handle *handle)
{
	nsurl *result = NULL;

	assert(handle != NULL);

	if (handle->entry != NULL) {
		result = content_get_url(handle->entry->content);
	} else {
		RING_ITERATE_START(struct hlcache_retrieval_ctx,
				   hlcache->retrieval_ctx_ring,
				   ictx) {
			if (ictx->handle == handle) {
				/* This is the nascent context for us */
				result = llcache_handle_get_url(ictx->llcache);

				/* And stop */
				RING_ITERATE_STOP(hlcache->retrieval_ctx_ring,
						ictx);
			}
		} RING_ITERATE_END(hlcache->retrieval_ctx_ring, ictx);
	}

	return result;
}
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/*
 * Copyright 2009 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * High-level resource cache interface
 */

#ifndef NETSURF_CONTENT_HLCACHE_H_
#define NETSURF_CONTENT_HLCACHE_H_

#include "utils/errors.h"
#include "utils/nsurl.h"

#include "content/content.h"
#include "content/llcache.h"

/** High-level cache handle */
typedef struct hlcache_handle hlcache_handle;

/** Context for retrieving a child object */
typedef struct hlcache_child_context {
 	const char *charset;		/**< Charset of parent */
 	bool quirks;			/**< Whether parent is quirky */
} hlcache_child_context;

/** High-level cache event */
typedef struct hlcache_event {
	content_msg type;		/**< Event type */
	union content_msg_data data;	/**< Event data */
} hlcache_event;

struct hlcache_parameters {
	/** How frequently the background cache clean process is run (ms) */
	unsigned int bg_clean_time;

	struct llcache_parameters llcache;
};

/**
 * Client callback for high-level cache events
 *
 * \param handle  Handle to object generating event
 * \param event   Event data
 * \param pw      Pointer to client-specific data
 * \return NSERROR_OK on success, appropriate error otherwise.
 */
typedef nserror (*hlcache_handle_callback)(hlcache_handle *handle,
		const hlcache_event *event, void *pw);

/** Flags for high-level cache object retrieval */
enum hlcache_retrieve_flag {
	/* Note: low-level cache retrieval flags occupy the bottom 16 bits of
	 * the flags word. High-level cache flags occupy the top 16 bits.
	 * To avoid confusion, high-level flags are allocated from bit 31 down.
	 */
	/** It's permitted to convert this request into a download */
	HLCACHE_RETRIEVE_MAY_DOWNLOAD = (1 << 31),
	/* Permit content-type sniffing */
	HLCACHE_RETRIEVE_SNIFF_TYPE   = (1 << 30)
};

/**
 * Initialise the high-level cache, preparing the llcache also.
 *
 * \param hlcache_parameters Settings to initialise cache with
 * \return NSERROR_OK on success, appropriate error otherwise.
 */
nserror hlcache_initialise(const struct hlcache_parameters *hlcache_parameters);

/**
 * Stop the high-level cache periodic functionality so that the
 * exit sequence can run.
 */
void hlcache_stop(void);

/**
 * Finalise the high-level cache, destroying any remaining contents
 */
void hlcache_finalise(void);

/**
 * Retrieve a high-level cache handle for an object
 *
 * \param url             URL of the object to retrieve handle for
 * \param flags           Object retrieval flags
 * \param referer         Referring URL, or NULL if none
 * \param post            POST data, or NULL for a GET request
 * \param cb              Callback to handle object events
 * \param pw              Pointer to client-specific data for callback
 * \param child           Child retrieval context, or NULL for top-level content
 * \param accepted_types  Bitmap of acceptable content types
 * \param result          Pointer to location to recieve cache handle
 * \return NSERROR_OK on success, appropriate error otherwise
 *
 * Child contents are keyed on the tuple < URL, quirks >.
 * The quirks field is ignored for child contents whose behaviour is not
 * affected by quirks mode.
 *
 * \todo The above rules should be encoded in the handler_map.
 *
 * \todo Is there any way to sensibly reduce the number of parameters here?
 */
nserror hlcache_handle_retrieve(nsurl *url, uint32_t flags,
		nsurl *referer, llcache_post_data *post,
		hlcache_handle_callback cb, void *pw,
		hlcache_child_context *child,
		content_type accepted_types, hlcache_handle **result);

/**
 * Release a high-level cache handle
 *
 * \param handle  Handle to release
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror hlcache_handle_release(hlcache_handle *handle);

/**
 * Abort a high-level cache fetch
 *
 * \param handle  Handle to abort
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror hlcache_handle_abort(hlcache_handle *handle);

/**
 * Replace a high-level cache handle's callback
 *
 * \param handle  Handle to replace callback of
 * \param cb      New callback routine
 * \param pw      Private data for callback
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror hlcache_handle_replace_callback(hlcache_handle *handle,
		hlcache_handle_callback cb, void *pw);

/**
 * Retrieve a content object from a cache handle
 *
 * \param handle  Cache handle to dereference
 * \return Pointer to content object, or NULL if there is none
 *
 * \todo This may not be correct. Ideally, the client should never need to
 * directly access a content object. It may, therefore, be better to provide a
 * bunch of veneers here that take a hlcache_handle and invoke the
 * corresponding content_ API. If there's no content object associated with the
 * hlcache_handle (e.g. because the source data is still being fetched, so it
 * doesn't exist yet), then these veneers would behave as a NOP. The important
 * thing being that the client need not care about this possibility and can
 * just call the functions with impugnity.
 */
struct content *hlcache_handle_get_content(const hlcache_handle *handle);

/**
 * Clone a high level cache handle.
 *
 * \param handle The handle to clone.
 * \param result The cloned handle.
 * \return NSERROR_OK on success, appropriate error otherwise
 *
 */
nserror hlcache_handle_clone(hlcache_handle *handle, hlcache_handle **result);


#endif







netsurf-vince/pdf/content/llcache.c

/*
 * Copyright 2009 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.	 See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 *
 * Low-level resource cache implementation
 *
 * This is the implementation of the low level cache. This cache
 * stores source objects in memory and may use a persistent backing
 * store to extend their lifetime.
 *
 * \todo fix writeout conditions and ordering.
 *
 * \todo instrument and (auto)tune
 *
 */

#include <stdlib.h>
#include <stdint.h>
#include <string.h>
#include <strings.h>
#include <nsutils/time.h>
#include <nsutils/base64.h>

#include "netsurf/inttypes.h"
#include "utils/config.h"
#include "utils/corestrings.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "utils/nsurl.h"
#include "utils/utils.h"
#include "utils/time.h"
#include "utils/http.h"
#include "netsurf/misc.h"
#include "desktop/gui_internal.h"

#include "content/fetch.h"
#include "content/backing_store.h"
#include "content/urldb.h"

/**
 * State of a low-level cache object fetch.
 */
typedef enum {
	LLCACHE_FETCH_INIT,		/**< Initial state, before fetch */
	LLCACHE_FETCH_HEADERS,		/**< Fetching headers */
	LLCACHE_FETCH_DATA,		/**< Fetching object data */
	LLCACHE_FETCH_COMPLETE		/**< Fetch completed */
} llcache_fetch_state;

/**
 * Type of low-level cache object.
 */
typedef struct llcache_object llcache_object;

/**
 * Handle to low-level cache object.
 */
struct llcache_handle {
	llcache_object *object;		/**< Pointer to associated object */

	llcache_handle_callback cb;	/**< Client callback */
	void *pw;			/**< Client data */

	llcache_fetch_state state;	/**< Last known state of object fetch */
	size_t bytes;			/**< Last reported byte count */
};

/**
 * Low-level cache object user record.
 */
typedef struct llcache_object_user {
	llcache_handle *handle;		/**< Handle data for client */

	bool iterator_target;		/**< This is the iterator target */
	bool queued_for_delete;		/**< This user is queued for deletion */

	struct llcache_object_user *prev;	/**< Previous in list */
	struct llcache_object_user *next;	/**< Next in list */
} llcache_object_user;

/**
 * Low-level cache object fetch context.
 */
typedef struct {
	uint32_t flags;			/**< Fetch flags */
	nsurl *referer;			/**< Referring URL, or NULL if none */
	llcache_post_data *post;	/**< POST data, or NULL for GET */

	struct fetch *fetch;		/**< Fetch handle for this object */

	llcache_fetch_state state;	/**< Current state of object fetch */

	uint32_t redirect_count;	/**< Count of redirects followed */

	uint32_t retries_remaining;     /**< Number of times to retry on timeout */

	bool hsts_in_use;		/**< Whether HSTS applies to this fetch */

	bool tried_with_auth;		/**< Whether we've tried with auth */

	bool tried_with_tls_downgrade;	/**< Whether we've tried TLS <= 1.0 */

	bool tainted_tls;		/**< Whether the TLS transport is tainted */
} llcache_fetch_ctx;

/**
 * Validation control.
 */
typedef enum {
	LLCACHE_VALIDATE_FRESH,		/**< Only revalidate if not fresh */
	LLCACHE_VALIDATE_ALWAYS,	/**< Always revalidate */
	LLCACHE_VALIDATE_ONCE		/**< Revalidate once only */
} llcache_validate;

/**
 * Cache control value for invalid age.
 */
#define INVALID_AGE -1

/** Cache control data */
typedef struct {
	time_t req_time;	/**< Time of request */
	time_t res_time;	/**< Time of response */
	time_t fin_time;	/**< Time of request completion */
	time_t date;		/**< Date: response header */
	time_t expires;		/**< Expires: response header */
	int age;		/**< Age: response header */
	int max_age;		/**< Max-Age Cache-control parameter */
	llcache_validate no_cache;	/**< No-Cache Cache-control parameter */
	char *etag;		/**< Etag: response header */
	time_t last_modified;	/**< Last-Modified: response header */
} llcache_cache_control;

/** Representation of a fetch header */
typedef struct {
	char *name;		/**< Header name */
	char *value;		/**< Header value */
} llcache_header;

/** Current status of an object's data */
typedef enum {
	LLCACHE_STATE_RAM = 0, /**< source data is stored in RAM only */
	LLCACHE_STATE_DISC, /**< source data is stored on disc */
} llcache_store_state;

/**
 * Low-level cache object
 *
 * \todo Consider whether a list is a sane container.
 */
struct llcache_object {
	llcache_object *prev;	     /**< Previous in list */
	llcache_object *next;	     /**< Next in list */

	nsurl *url;		     /**< Post-redirect URL for object */

	/** \todo We need a generic dynamic buffer object */
	uint8_t *source_data;	     /**< Source data for object */
	size_t source_len;	     /**< Byte length of source data */
	size_t source_alloc;	     /**< Allocated size of source buffer */

	struct cert_chain *chain;    /**< Certificate chain from the fetch */

	llcache_store_state store_state; /**< where the data for the object is stored */

	llcache_object_user *users;  /**< List of users */

	llcache_fetch_ctx fetch;     /**< Fetch context for object */

	llcache_cache_control cache; /**< Cache control data for object */
	llcache_object *candidate;   /**< Object to use, if fetch determines
				      * that it is still fresh
				      */
	uint32_t candidate_count;    /**< Count of objects this is a
				      * candidate for
				      */

	llcache_header *headers;     /**< Fetch headers */
	size_t num_headers;	     /**< Number of fetch headers */

	/* Instrumentation. These elements are strictly for information
	 * to improve the cache performance and to provide performance
	 * metrics. The values are non-authoritative and must not be used to
	 * determine object lifetime etc.
	 */
	time_t last_used; /**< time the last user was removed from the object */
};

/**
 * Core llcache control context.
 */
struct llcache_s {
	/** Head of the low-level cached object list */
	llcache_object *cached_objects;

	/** Head of the low-level uncached object list */
	llcache_object *uncached_objects;

	/** The target upper bound for the RAM cache size */
	uint32_t limit;

	/** The number of fetch attempts we make when timing out */
	uint32_t fetch_attempts;

	/** Whether or not our users are caught up */
	bool all_caught_up;


	/* backing store elements */


	/**
	 * The minimum lifetime to consider sending objects to backing
	 * store.
	 */
	int minimum_lifetime;

	/**
	 * The time over which to apply the bandwidth calculations in ms
	 */
	unsigned long time_quantum;

	/**
	 * The minimum bandwidth to allow the backing store to use in
	 * bytes/second. Below this the backing store will be
	 * disabled.
	 */
	size_t minimum_bandwidth;

	/**
	 * The maximum bandwidth to allow the backing store to use in
	 * bytes/second
	 */
	size_t maximum_bandwidth;

	/**
	 * Total number of bytes written to backing store.
	 */
	uint64_t total_written;

	/**
	 * Total number of milliseconds taken to write to backing store.
	 */
	uint64_t total_elapsed;

};

/** low level cache state */
static struct llcache_s *llcache = NULL;

/* forward referenced callback function */
static void llcache_fetch_callback(const fetch_msg *msg, void *p);

/* forward referenced catch up function */
static void llcache_users_not_caught_up(void);


/******************************************************************************
 * Low-level cache internals						      *
 ******************************************************************************/

/**
 * Create a new object user.
 *
 * \param cb Callback routine.
 * \param pw Private data for callback.
 * \param user Pointer to location to receive result.
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static nserror llcache_object_user_new(llcache_handle_callback cb, void *pw,
		llcache_object_user **user)
{
	llcache_handle *h;
	llcache_object_user *u;

	h = calloc(1, sizeof(llcache_handle));
	if (h == NULL) {
		return NSERROR_NOMEM;
	}

	u = calloc(1, sizeof(llcache_object_user));
	if (u == NULL) {
		free(h);
		return NSERROR_NOMEM;
	}

	h->cb = cb;
	h->pw = pw;

	u->handle = h;

	NSLOG(llcache, DEBUG,
	      "Created user %p (%p, %p, %p)", u, h, (void *) cb, pw);

	*user = u;

	return NSERROR_OK;
}

/**
 * Destroy an object user
 *
 * \param user	User to destroy
 * \return NSERROR_OK on success, appropriate error otherwise
 *
 * \pre User is not attached to an object
 */
static nserror llcache_object_user_destroy(llcache_object_user *user)
{
	NSLOG(llcache, DEBUG, "Destroyed user %p", user);

	assert(user->next == NULL);
	assert(user->prev == NULL);

	if (user->handle != NULL)
		free(user->handle);

	free(user);

	return NSERROR_OK;
}

/**
 * Remove a user from a low-level cache object
 *
 * \param object  Object to remove user from
 * \param user	  User to remove
 * \return NSERROR_OK.
 */
static nserror llcache_object_remove_user(llcache_object *object,
		llcache_object_user *user)
{
	assert(user != NULL);
	assert(object != NULL);
	assert(object->users != NULL);
	assert(user->handle == NULL || user->handle->object == object);
	assert((user->prev != NULL) || (object->users == user));

	if (user == object->users)
		object->users = user->next;
	else
		user->prev->next = user->next;

	if (user->next != NULL)
		user->next->prev = user->prev;

	user->next = user->prev = NULL;

	/* record the time the last user was removed from the object */
	if (object->users == NULL) {
		object->last_used = time(NULL);
	}

	NSLOG(llcache, DEBUG, "Removing user %p from %p", user, object);

	return NSERROR_OK;
}

/**
 * Iterate the users of an object, calling their callbacks.
 *
 * \param object	The object to iterate
 * \param event		The event to pass to the callback.
 * \return NSERROR_OK on success, appropriate error otherwise.
 */
static nserror llcache_send_event_to_users(llcache_object *object,
					   llcache_event *event)
{
	nserror error = NSERROR_OK;
	llcache_object_user *user, *next_user;

	user = object->users;
	while (user != NULL) {
		bool was_target = user->iterator_target;
		user->iterator_target = true;

		error = user->handle->cb(user->handle, event,
					user->handle->pw);

		next_user = user->next;

		user->iterator_target = was_target;

		if (user->queued_for_delete && !was_target) {
			llcache_object_remove_user(object, user);
			llcache_object_user_destroy(user);
		}

		if (error != NSERROR_OK)
			break;

		user = next_user;
	}

	return error;
}

/**
 * Create a new low-level cache object
 *
 * \param url	  URL of object to create
 * \param result  Pointer to location to receive result
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static nserror llcache_object_new(nsurl *url, llcache_object **result)
{
	llcache_object *obj = calloc(1, sizeof(llcache_object));
	if (obj == NULL)
		return NSERROR_NOMEM;

	NSLOG(llcache, DEBUG, "Created object %p (%s)", obj, nsurl_access(url));

	obj->url = nsurl_ref(url);

	*result = obj;

	return NSERROR_OK;
}

/**
 * Clone a POST data object
 *
 * \param orig	 Object to clone
 * \param clone	 Pointer to location to receive clone
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static nserror llcache_post_data_clone(const llcache_post_data *orig,
		llcache_post_data **clone)
{
	llcache_post_data *post_clone;

	post_clone = calloc(1, sizeof(llcache_post_data));
	if (post_clone == NULL)
		return NSERROR_NOMEM;

	post_clone->type = orig->type;

	/* Deep-copy the type-specific data */
	if (orig->type == LLCACHE_POST_URL_ENCODED) {
		post_clone->data.urlenc = strdup(orig->data.urlenc);
		if (post_clone->data.urlenc == NULL) {
			free(post_clone);

			return NSERROR_NOMEM;
		}
	} else {
		post_clone->data.multipart = fetch_multipart_data_clone(
				orig->data.multipart);
		if (post_clone->data.multipart == NULL) {
			free(post_clone);

			return NSERROR_NOMEM;
		}
	}

	*clone = post_clone;

	return NSERROR_OK;
}

/**
 * Split a fetch header into name and value
 *
 * HTTP header splitting according to grammar defined in RFC7230 section 3.2
 *   https://tools.ietf.org/html/rfc7230#section-3.2
 *
 * This implementation is non conformant in that it:
 *  - includes carrige return and newline in whitespace (3.2.3)
 *  - allows whitespace before and after the field-name token (3.2.4)
 *  - does not handle obsolete line folding (3.2.4)
 *
 * \param data	 Header string
 * \param len	 Byte length of header
 * \param name	 Pointer to location to receive header name
 * \param value	 Pointer to location to receive header value
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static nserror llcache_fetch_split_header(const uint8_t *data, size_t len,
		char **name, char **value)
{
	char *n, *v;
	const uint8_t *colon;

	/* Strip leading whitespace from name */
	while (data[0] == ' ' || data[0] == '\t' ||
	       data[0] == '\r' || data[0] == '\n') {
		data++;
	}

	/* Find colon */
	colon = (const uint8_t *) strchr((const char *) data, ':');
	if (colon == NULL) {
		/* Failed, assume a key with no value */
		colon = data + strlen((const char *)data);

		/* Strip trailing whitespace from name */
		while ((colon > data) &&
		       (colon[-1] == ' ' || colon[-1] == '\t' ||
			colon[-1] == '\r' || colon[-1] == '\n')) {
			colon--;
		}
		n = strndup((const char *) data, colon - data);
		if (n == NULL)
			return NSERROR_NOMEM;

		v = strdup("");
		if (v == NULL) {
			free(n);
			return NSERROR_NOMEM;
		}
	} else {
		/* Split header into name & value */

		/* Strip trailing whitespace from name */
		while (colon > data && (colon[-1] == ' ' ||
				colon[-1] == '\t' || colon[-1] == '\r' ||
				colon[-1] == '\n'))
			colon--;

		n = strndup((const char *) data, colon - data);
		if (n == NULL)
			return NSERROR_NOMEM;

		/* Find colon again */
		while (*colon != ':') {
			colon++;
		}

		/* Skip over colon and any subsequent whitespace */
		do {
			colon++;
		} while (*colon == ' ' || *colon == '\t' ||
				*colon == '\r' || *colon == '\n');

		/* Strip trailing whitespace from value */
		while (len > 0 && (data[len - 1] == ' ' ||
				data[len - 1] == '\t' ||
				data[len - 1] == '\r' ||
				data[len - 1] == '\n')) {
			len--;
		}

		v = strndup((const char *) colon, len - (colon - data));
		if (v == NULL) {
			free(n);
			return NSERROR_NOMEM;
		}
	}

	*name = n;
	*value = v;

	return NSERROR_OK;
}

/**
 * parse cache control header value
 *
 * \param object Object to parse header for
 * \param value header value
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static nserror
llcache_fetch_parse_cache_control(llcache_object *object, char *value)
{
	http_cache_control *cc;
	nserror error;

	error = http_parse_cache_control(value, &cc);
	if (error != NSERROR_OK) {
		/* Ignore parse errors */
		return NSERROR_OK;
	}

	if (http_cache_control_no_cache(cc) ||
			http_cache_control_no_store(cc)) {
		/**
		 * \todo When we get a disk cache we should
		 *  distinguish between these two.
		 */
		object->cache.no_cache = LLCACHE_VALIDATE_ALWAYS;
	}

	if (http_cache_control_has_max_age(cc)) {
		object->cache.max_age = http_cache_control_max_age(cc);
	}

	http_cache_control_destroy(cc);

	return NSERROR_OK;
}

/**
 * Update cache control from appropriate header
 *
 * \param object Object to parse header for
 * \param name header name
 * \param value header value
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static nserror
llcache_fetch_header_cache_control(llcache_object *object,
				   char *name,
				   char *value)
{
	nserror res;
	size_t name_len;

	/* Parse cache headers to populate cache control data */
	name_len = strlen(name);

	switch (name_len) {
	case 3:
		if (strcasecmp(name, "Age") == 0) {
			/* extract Age header */
			if ('0' <= *value && *value <= '9') {
				object->cache.age = atoi(value);
			}

		}
		break;

	case 4:
		if (strcasecmp(name, "Date") == 0) {
			/* extract Date header */
			res = nsc_strntimet(value,
					    strlen(value),
					    &object->cache.date);
			if (res != NSERROR_OK) {
				NSLOG(llcache, INFO,
				      "Processing Date header value \"%s\" returned %d",
				      value, res);
			}
		} else if (strcasecmp(name, "ETag") == 0) {
			/* extract ETag header */
			free(object->cache.etag);
			object->cache.etag = strdup(value);
			if (object->cache.etag == NULL) {
				NSLOG(llcache, INFO,
				      "No memory to duplicate ETag");
				return NSERROR_NOMEM;
			}
		}
		break;

	case 7:
		if (strcasecmp(name, "Expires") == 0) {
			/* process Expires header value */
			res = nsc_strntimet(value,
					    strlen(value),
					    &object->cache.expires);
			if (res != NSERROR_OK) {
				NSLOG(llcache, INFO,
				      "Processing Expires header value \"%s\" returned %d",
				      value, res);
				object->cache.expires = (time_t)0x7fffffff;
			}
		}
		break;

	case 13:
		if (strcasecmp(name, "Cache-Control") == 0) {
			/* parse Cache-Control header value */
			llcache_fetch_parse_cache_control(object,value);
		} else if (strcasecmp(name, "Last-Modified") == 0) {
			/* parse Last-Modified header value */
			nsc_strntimet(value,
				      strlen(value),
				      &object->cache.last_modified);
		}
		break;
	}

	return NSERROR_OK;
}

/**
 * Destroy headers.
 *
 * \param object The object to destroy headers within.
 */
static inline void llcache_destroy_headers(llcache_object *object)
{
	while (object->num_headers > 0) {
		object->num_headers--;

		free(object->headers[object->num_headers].name);
		free(object->headers[object->num_headers].value);
	}
	free(object->headers);
	object->headers = NULL;
}

/**
 * Invalidate cache control data.
 *
 * \param object The object to invalidate cache control for.
 */
static inline void llcache_invalidate_cache_control_data(llcache_object *object)
{
	free(object->cache.etag);
	memset(&(object->cache), 0, sizeof(llcache_cache_control));

	object->cache.age = INVALID_AGE;
	object->cache.max_age = INVALID_AGE;
}

/**
 * Process a fetch header
 *
 * \param object  Object being fetched
 * \param data	  Header string
 * \param len	  Byte length of header
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static nserror llcache_fetch_process_header(llcache_object *object,
		const uint8_t *data, size_t len)
{
	nserror res;
	char *name, *value;
	llcache_header *temp;

	/**
	 * \note The headers for multiple HTTP responses may be
	 * delivered to us if the fetch layer receives a 401 response
	 * for which it has authentication credentials. This will
	 * result in a silent re-request after which we'll receive the
	 * actual response headers for the object we want to fetch
	 * (assuming that the credentials were correct of course)
	 *
	 * Therefore, if the header is an HTTP response start marker, then we
	 * must discard any headers we've read so far, reset the cache data
	 * that we might have computed, and start again.
	 */
	/** \todo Properly parse the response line */
	if (strncmp((const char *) data, "HTTP/", SLEN("HTTP/")) == 0) {
		time_t req_time = object->cache.req_time;

		llcache_invalidate_cache_control_data(object);

		/* Restore request time, so we compute object's age correctly */
		object->cache.req_time = req_time;

		llcache_destroy_headers(object);
	}

	/* Set fetch response time if not already set */
	if (object->cache.res_time == 0) {
		object->cache.res_time = time(NULL);
	}

	/* Parse header into name-value pair */
	res = llcache_fetch_split_header(data, len, &name, &value);
	if (res != NSERROR_OK) {
		return res;
	}

	/* deal with empty header */
	if (name[0] == 0) {
		free(name);
		free(value);
		return NSERROR_OK;
	}

	/* update cache control data from header */
	res = llcache_fetch_header_cache_control(object, name, value);
	if (res != NSERROR_OK) {
		free(name);
		free(value);
		return res;
	}

	/* Append header data to the object's headers array */
	temp = realloc(object->headers,
		       (object->num_headers + 1) * sizeof(llcache_header));
	if (temp == NULL) {
		free(name);
		free(value);
		return NSERROR_NOMEM;
	}

	object->headers = temp;

	object->headers[object->num_headers].name = name;
	object->headers[object->num_headers].value = value;

	object->num_headers++;

	return NSERROR_OK;
}

/**
 * (Re)fetch an object
 *
 * Sets up headers and attempts to start an actual fetch from the
 * fetchers system updating the llcache object with the new fetch on
 * successful start.
 *
 * \pre The fetch parameters in object->fetch must be populated
 *
 * \param object Object to refetch
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static nserror llcache_object_refetch(llcache_object *object)
{
	const char *urlenc = NULL;
	struct fetch_multipart_data *multipart = NULL;
	char **headers = NULL;
	int header_idx = 0;
	nserror res;

	if (object->fetch.post != NULL) {
		if (object->fetch.post->type == LLCACHE_POST_URL_ENCODED) {
			urlenc = object->fetch.post->data.urlenc;
		} else {
			multipart = object->fetch.post->data.multipart;
		}
	}

	/* Generate cache-control headers */
	headers = malloc(3 * sizeof(char *));
	if (headers == NULL) {
		return NSERROR_NOMEM;
	}

	if (object->cache.etag != NULL) {
		const size_t len = SLEN("If-None-Match: ") +
				strlen(object->cache.etag) + 1;

		headers[header_idx] = malloc(len);
		if (headers[header_idx] == NULL) {
			free(headers);
			return NSERROR_NOMEM;
		}

		snprintf(headers[header_idx], len, "If-None-Match: %s",
				object->cache.etag);

		header_idx++;
	}

	if (object->cache.last_modified != 0) {
		/* Maximum length of an RFC 1123 date is 29 bytes */
		const size_t len = SLEN("If-Modified-Since: ") + 29 + 1;

		headers[header_idx] = malloc(len);
		if (headers[header_idx] == NULL) {
			while (--header_idx >= 0)
				free(headers[header_idx]);
			free(headers);
			return NSERROR_NOMEM;
		}

		snprintf(headers[header_idx], len, "If-Modified-Since: %s",
				rfc1123_date(object->cache.last_modified));

		header_idx++;
	}
	headers[header_idx] = NULL;

	/* Reset cache control data */
	llcache_invalidate_cache_control_data(object);
	object->cache.req_time = time(NULL);
	object->cache.fin_time = object->cache.req_time;

	/* Reset fetch state */
	object->fetch.state = LLCACHE_FETCH_INIT;

	NSLOG(llcache, DEBUG, "Re-fetching %p", object);

	/* Kick off fetch */
	res = fetch_start(object->url,
			  object->fetch.referer,
			  llcache_fetch_callback,
			  object,
			  object->fetch.flags & LLCACHE_RETRIEVE_NO_ERROR_PAGES,
			  urlenc,
			  multipart,
			  object->fetch.flags & LLCACHE_RETRIEVE_VERIFIABLE,
			  object->fetch.tried_with_tls_downgrade,
			  (const char **)headers,
			  &object->fetch.fetch);

	/* Clean up cache-control headers */
	while (--header_idx >= 0) {
		free(headers[header_idx]);
	}
	free(headers);

	return res;
}

/**
 * Kick-off a fetch for an object
 *
 * \pre object::url must contain the URL to fetch
 * \pre If there is a freshness validation candidate,
 *	object::candidate and object::cache must be filled in
 * \pre There must not be a fetch in progress for \a object
 *
 * \param object	  Object to fetch
 * \param flags		  Fetch flags
 * \param referer	  Referring URL, or NULL for none
 * \param post		  POST data, or NULL for GET
 * \param redirect_count  Number of redirects followed so far
 * \param hsts_in_use     Whether HSTS applies to this fetch
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static nserror llcache_object_fetch(llcache_object *object, uint32_t flags,
		nsurl *referer, const llcache_post_data *post,
		uint32_t redirect_count, bool hsts_in_use)
{
	nserror error;
	nsurl *referer_clone = NULL;
	llcache_post_data *post_clone = NULL;

	NSLOG(llcache, DEBUG, "Starting fetch for %p", object);

	if (post != NULL) {
		error = llcache_post_data_clone(post, &post_clone);
		if (error != NSERROR_OK)
			return error;
	}

	if (referer != NULL)
		referer_clone = nsurl_ref(referer);

	object->fetch.flags = flags;
	object->fetch.referer = referer_clone;
	object->fetch.post = post_clone;
	object->fetch.redirect_count = redirect_count;
	object->fetch.retries_remaining = llcache->fetch_attempts;
	object->fetch.hsts_in_use = hsts_in_use;

	return llcache_object_refetch(object);
}

/**
 * Destroy a low-level cache object
 *
 * \pre Object is detached from cache list
 * \pre Object has no users
 * \pre Object is not a candidate (i.e. object::candidate_count == 0)
 *
 * \param object  Object to destroy
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static nserror llcache_object_destroy(llcache_object *object)
{
	size_t i;

	NSLOG(llcache, DEBUG, "Destroying object %p, %s", object,
	      nsurl_access(object->url));

	cert_chain_free(object->chain);

	if (object->source_data != NULL) {
		if (object->store_state == LLCACHE_STATE_DISC) {
			guit->llcache->release(object->url, BACKING_STORE_NONE);
		} else {
			free(object->source_data);
		}
	}

	nsurl_unref(object->url);

	if (object->fetch.fetch != NULL) {
		fetch_abort(object->fetch.fetch);
		object->fetch.fetch = NULL;
	}

	if (object->fetch.referer != NULL)
		nsurl_unref(object->fetch.referer);

	if (object->fetch.post != NULL) {
		if (object->fetch.post->type == LLCACHE_POST_URL_ENCODED) {
			free(object->fetch.post->data.urlenc);
		} else {
			fetch_multipart_data_destroy(
					object->fetch.post->data.multipart);
		}

		free(object->fetch.post);
	}

	free(object->cache.etag);

	for (i = 0; i < object->num_headers; i++) {
		free(object->headers[i].name);
		free(object->headers[i].value);
	}
	free(object->headers);

	free(object);

	return NSERROR_OK;
}

/**
 * Add a low-level cache object to a cache list
 *
 * \param object  Object to add
 * \param list	  List to add to
 * \return NSERROR_OK
 */
static nserror llcache_object_add_to_list(llcache_object *object,
		llcache_object **list)
{
	object->prev = NULL;
	object->next = *list;

	if (*list != NULL)
		(*list)->prev = object;
	*list = object;

	return NSERROR_OK;
}

/**
 * Determine the remaining lifetime of a cache object using the
 *
 * \param cd cache control data.
 * \return The length of time remaining for the object or 0 if expired.
 */
static int
llcache_object_rfc2616_remaining_lifetime(const llcache_cache_control *cd)
{
	int current_age, freshness_lifetime;
	time_t now = time(NULL);

	/* Calculate staleness of cached object as per RFC 2616 13.2.3/13.2.4 */
	current_age = max(0, (cd->res_time - cd->date));
	current_age = max(current_age, (cd->age == INVALID_AGE) ? 0 : cd->age);
	current_age += cd->res_time - cd->req_time + now - cd->res_time;

	/* Determine freshness lifetime of this object */
	if (cd->max_age != INVALID_AGE) {
		freshness_lifetime = cd->max_age;
	} else if (cd->expires != 0) {
		freshness_lifetime = cd->expires - cd->date;
	} else if (cd->last_modified != 0) {
		freshness_lifetime = (now - cd->last_modified) / 10;
	} else {
		freshness_lifetime = 0;
	}

	NSLOG(llcache, DEBUG, "%d:%d", freshness_lifetime, current_age);

	if ((cd->no_cache == LLCACHE_VALIDATE_FRESH) &&
	    (freshness_lifetime > current_age)) {
		/* object was not forbidden from being returned from
		 * the cache unvalidated (i.e. the response contained
		 * a no-cache directive)
		 *
		 * The object current age is within the freshness lifetime.
		 */
		return freshness_lifetime - current_age;
	}

	return 0; /* object has no remaining lifetime */
}

/**
 * Determine if an object is still fresh
 *
 * \param object  Object to consider
 * \return True if object is still fresh, false otherwise
 */
static bool llcache_object_is_fresh(const llcache_object *object)
{
	int remaining_lifetime;
	const llcache_cache_control *cd = &object->cache;

	remaining_lifetime = llcache_object_rfc2616_remaining_lifetime(cd);

	NSLOG(llcache, DEBUG, "%p: (%d > 0 || %d != %d)", object,
	     remaining_lifetime,
	     object->fetch.state, LLCACHE_FETCH_COMPLETE);

	/* The object is fresh if:
	 * - it was not forbidden from being returned from the cache
	 *   unvalidated.
	 *
	 * - it has remaining lifetime or still being fetched.
	 */
	return ((cd->no_cache == LLCACHE_VALIDATE_FRESH) &&
		((remaining_lifetime > 0) ||
		 (object->fetch.state != LLCACHE_FETCH_COMPLETE)));
}

/**
 * Clone an object's cache data
 *
 * \post If \a deep is false, then any pointers in \a source will be set to NULL
 *
 * \param source       Source object containing cache data to clone
 * \param destination  Destination object to clone cache data into
 * \param deep	       Whether to deep-copy the data or not
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static nserror llcache_object_clone_cache_data(llcache_object *source,
		llcache_object *destination, bool deep)
{
	/* ETag must be first, as it can fail when deep cloning */
	if (source->cache.etag != NULL) {
		char *etag = source->cache.etag;

		if (deep) {
			/* Copy the etag */
			etag = strdup(source->cache.etag);
			if (etag == NULL)
				return NSERROR_NOMEM;
		} else {
			/* Destination takes ownership */
			source->cache.etag = NULL;
		}

		if (destination->cache.etag != NULL)
			free(destination->cache.etag);

		destination->cache.etag = etag;
	}

	destination->cache.req_time = source->cache.req_time;
	destination->cache.res_time = source->cache.res_time;
	destination->cache.fin_time = source->cache.fin_time;

	if (source->cache.date != 0)
		destination->cache.date = source->cache.date;

	if (source->cache.expires != 0)
		destination->cache.expires = source->cache.expires;

	if (source->cache.age != INVALID_AGE)
		destination->cache.age = source->cache.age;

	if (source->cache.max_age != INVALID_AGE)
		destination->cache.max_age = source->cache.max_age;

	if (source->cache.no_cache != LLCACHE_VALIDATE_FRESH)
		destination->cache.no_cache = source->cache.no_cache;

	if (source->cache.last_modified != 0)
		destination->cache.last_modified = source->cache.last_modified;

	return NSERROR_OK;
}

/**
 * Remove a low-level cache object from a cache list
 *
 * \param object  Object to remove
 * \param list	  List to remove from
 * \return NSERROR_OK
 */
static nserror
llcache_object_remove_from_list(llcache_object *object, llcache_object **list)
{
	if (object == *list)
		*list = object->next;
	else
		object->prev->next = object->next;

	if (object->next != NULL)
		object->next->prev = object->prev;

	return NSERROR_OK;
}

/**
 * Retrieve source data for an object from persistent store if necessary.
 *
 * If an object's source data has been placed in the persistent store
 * and there is no in-memory copy, then attempt to retrieve the source
 * data.
 *
 * \param object the object to operate on.
 * \return appropriate error code.
 */
static nserror llcache_retrieve_persisted_data(llcache_object *object)
{
	/* ensure the source data is present if necessary */
	if ((object->source_data != NULL) ||
	    (object->store_state != LLCACHE_STATE_DISC)) {
		/* source data does not require retrieving from
		 * persistent store.
		 */
		return NSERROR_OK;
	}

	/* Source data for the object may be in the persistent store */
	return guit->llcache->fetch(object->url,
				    BACKING_STORE_NONE,
				    &object->source_data,
				    &object->source_len);
}

/**
 * Generate a serialised version of an object's metadata
 *
 * The metadata includes object headers.
 *
 * \param object The cache object to serialise the metadata of.
 * \param data_out Where the serialised buffer will be placed.
 * \param datasize_out The size of the serialised data.
 * \return NSERROR_OK on success with \a data_out and \a datasize_out
 *         updated, NSERROR_NOMEM on memory exhaustion or
 *         NSERROR_INVALID if there was an error serialising the
 *         stream.
 */
static nserror
llcache_serialise_metadata(llcache_object *object,
			   uint8_t **data_out,
			   size_t *datasize_out)
{
	size_t allocsize;
	int datasize;
	uint8_t *data;
	char *op;
	unsigned int hloop;
	int use;
	size_t cert_chain_depth;

	if (object->chain != NULL) {
		cert_chain_depth = object->chain->depth;
	} else {
		cert_chain_depth = 0;
	}

	allocsize = 10 + 1; /* object length */

	allocsize += 10 + 1; /* request time */

	allocsize += 10 + 1; /* response time */

	allocsize += 10 + 1; /* completion time */

	allocsize += 10 + 1; /* space for number of header entries */

	for (hloop = 0 ; hloop < object->num_headers ; hloop++) {
		allocsize += strlen(object->headers[hloop].name) + 1;
		allocsize += strlen(object->headers[hloop].value) + 1;
	}

	allocsize += nsurl_length(object->url) + 1;

	/* space for number of DER formatted certificates */
	allocsize += 10 + 1;

	for (hloop = 0; hloop < cert_chain_depth; hloop++) {
		allocsize += 10 + 1; /* error status */
		allocsize += 4 * ((object->chain->certs[hloop].der_length + 2) / 3);
	}

	data = malloc(allocsize);
	if (data == NULL) {
		return NSERROR_NOMEM;
	}

	op = (char *)data;
	datasize = allocsize;

	/* the url, used for checking for collisions */
	use = snprintf(op, datasize, "%s", nsurl_access(object->url));
	if (use < 0) {
		goto operror;
	}
	use++; /* does not count the null */
	if (use > datasize) {
		goto overflow;
	}
	op += use;
	datasize -= use;

	/* object size */
	use = snprintf(op, datasize, "%" PRIsizet, object->source_len);
	if (use < 0) {
		goto operror;
	}
	use++; /* does not count the null */
	if (use > datasize)
		goto overflow;
	op += use;
	datasize -= use;

	/* Time of request */
	use = nsc_sntimet(op, datasize, &object->cache.req_time);
	if (use == 0)
		goto overflow;
	use++; /* does not count the null */
	op += use;
	datasize -= use;

	/* Time of response */
	use = nsc_sntimet(op, datasize, &object->cache.res_time);
	if (use == 0)
		goto overflow;
	use++; /* does not count the null */
	op += use;
	datasize -= use;

	/* Time of completion */
	use = nsc_sntimet(op, datasize, &object->cache.fin_time);
	if (use == 0)
		goto overflow;
	use++; /* does not count the null */
	op += use;
	datasize -= use;

	/* number of headers */
	use = snprintf(op, datasize, "%" PRIsizet, object->num_headers);
	if (use < 0) {
		goto operror;
	}
	use++; /* does not count the null */
	if (use > datasize)
		goto overflow;
	op += use;
	datasize -= use;

	/* headers */
	for (hloop = 0 ; hloop < object->num_headers ; hloop++) {
		use = snprintf(op, datasize,
			       "%s:%s",
			       object->headers[hloop].name,
			       object->headers[hloop].value);
		if (use < 0) {
			goto operror;
		}
		use++; /* does not count the null */
		if (use > datasize)
			goto overflow;
		op += use;
		datasize -= use;
	}

	/* number of DER formatted ssl certificates */
	use = snprintf(op, datasize, "%" PRIsizet, cert_chain_depth);
	if (use < 0) {
		goto operror;
	}
	use++; /* does not count the null */
	if (use > datasize)
		goto overflow;
	op += use;
	datasize -= use;

	/* SSL certificates */
	for (hloop = 0; hloop < cert_chain_depth; hloop++) {
		nsuerror res;

		/* Certificate error code */
		use = snprintf(op, datasize, "%d",
			       (int)(object->chain->certs[hloop].err));
		if (use < 0) {
			goto operror;
		}
		use++; /* does not count the null */
		if (use > datasize)
			goto overflow;
		op += use;
		datasize -= use;

		/* DER certificate data in base64 encoding */
		if (object->chain->certs[hloop].der != NULL) {
			size_t output_length = datasize;
			res = nsu_base64_encode(
				object->chain->certs[hloop].der,
				object->chain->certs[hloop].der_length,
				(uint8_t *)op,
				&output_length);
			if (res != NSUERROR_OK) {
				goto operror;
			}
			use = output_length;
		} else {
			use = 0;
		}
		use++; /* allow for null */
		if (use > datasize)
			goto overflow;
		op += use;
		*(op - 1) = 0;
		datasize -= use;
	}

	NSLOG(llcache, DEBUG, "Filled buffer with %d spare", datasize);

	*data_out = data;
	*datasize_out = allocsize - datasize;

	return NSERROR_OK;

overflow:
	/* somehow we overflowed the buffer - hth? */
	NSLOG(llcache, INFO, "Overflowed metadata buffer");
	free(data);
	return NSERROR_INVALID;

operror:
	/* output error */
	NSLOG(llcache, INFO, "Output error");
	free(data);
	return NSERROR_INVALID;
}

/**
 * Deserialisation of an object's metadata.
 *
 * Attempt to retrieve and deserialise the metadata for an object from
 * the backing store.
 *
 * This must only update object if it is successful otherwise difficult
 * to debug crashes happen later by using bad leftover object state.
 *
 * \param object The object to retrieve the metadata for.
 * \return NSERROR_OK if the metatdata was retrieved and deserialised
 *         or error code if URL is not in persistent storage or in
 *         event of deserialisation error.
 */
static nserror
llcache_process_metadata(llcache_object *object)
{
	nserror res;
	uint8_t *metadata = NULL;
	size_t metadatalen = 0;
	size_t remaining = 0;
	nsurl *metadataurl;
	unsigned int line;
	char *ln;
	int lnsize;

	size_t source_length;
	time_t request_time;
	time_t response_time;
	time_t completion_time;
	size_t num_headers;
	size_t hloop;
	size_t ssl_cert_count = 0;
	struct cert_chain *chain = NULL;

	NSLOG(llcache, INFO, "Retrieving metadata");

	/* attempt to retrieve object metadata from the backing store */
	res = guit->llcache->fetch(object->url,
				   BACKING_STORE_META,
				   &metadata,
				   &metadatalen);
	if (res != NSERROR_OK) {
		return res;
	}

	NSLOG(llcache, INFO, "Processing retrieved data");

	/* metadata is stored as a sequence of NULL terminated strings
	 * which we call 'line's here.
	 */

	/* We track remaining data because as we extend this data structure
	 * we need to know if we should continue to parse
	 */
	remaining = metadatalen;

	/* metadata line 1 is the url the metadata referrs to */
	line = 1;
	ln = (char *)metadata;
	lnsize = strlen(ln);
	remaining -= lnsize + 1;

	if (lnsize < 7) {
		res = NSERROR_INVALID;
		goto format_error;
	}

	res = nsurl_create(ln, &metadataurl);
	if (res != NSERROR_OK)
		goto format_error;

	if (nsurl_compare(object->url, metadataurl, NSURL_COMPLETE) != true) {
		/* backing store returned the wrong object for the
		 * request. This may occur if the backing store had
		 * a collision in its storage method. We cope with this
		 * by simply skipping caching of this object.
		 */

		NSLOG(llcache, INFO, "Got metadata for %s instead of %s",
		      nsurl_access(metadataurl), nsurl_access(object->url));

		nsurl_unref(metadataurl);

		guit->llcache->release(object->url, BACKING_STORE_META);

		return NSERROR_BAD_URL;
	}
	nsurl_unref(metadataurl);


	/* metadata line 2 is the object's length */
	line = 2;
	ln += lnsize + 1;
	lnsize = strlen(ln);
	remaining -= lnsize + 1;

	if ((lnsize < 1) || (sscanf(ln, "%" PRIsizet, &source_length) != 1)) {
		res = NSERROR_INVALID;
		goto format_error;
	}


	/* metadata line 3 is the time of request */
	line = 3;
	ln += lnsize + 1;
	lnsize = strlen(ln);
	remaining -= lnsize + 1;

	res = nsc_snptimet(ln, lnsize, &request_time);
	if (res != NSERROR_OK)
		goto format_error;


	/* metadata line 4 is the time of response */
	line = 4;
	ln += lnsize + 1;
	lnsize = strlen(ln);
	remaining -= lnsize + 1;

	res = nsc_snptimet(ln, lnsize, &response_time);
	if (res != NSERROR_OK)
		goto format_error;


	/* metadata line 5 is the time of request completion */
	line = 5;
	ln += lnsize + 1;
	lnsize = strlen(ln);
	remaining -= lnsize + 1;

	res = nsc_snptimet(ln, lnsize, &completion_time);
	if (res != NSERROR_OK)
		goto format_error;


	/* metadata line 6 is the number of headers */
	line = 6;
	ln += lnsize + 1;
	lnsize = strlen(ln);
	remaining -= lnsize + 1;

	if ((lnsize < 1) || (sscanf(ln, "%" PRIsizet, &num_headers) != 1)) {
		res = NSERROR_INVALID;
		goto format_error;
	}

	/* read headers */
	for (hloop = 0 ; hloop < num_headers; hloop++) {
		line++;
		ln += lnsize + 1;
		lnsize = strlen(ln);
		remaining -= lnsize + 1;

		res = llcache_fetch_process_header(object,
						   (uint8_t *)ln,
						   lnsize);
		if (res != NSERROR_OK)
			goto format_error;
	}

	if (remaining == 0) {
		goto skip_ssl_certificates;
	}

	/* Next line is the number of DER base64 encoded certificates */
	line++;
	ln += lnsize + 1;
	lnsize = strlen(ln);
	remaining -= lnsize + 1;

	if ((lnsize < 1) || (sscanf(ln, "%" PRIsizet, &ssl_cert_count) != 1)) {
		res = NSERROR_INVALID;
		goto format_error;
	}

	if (ssl_cert_count == 0) {
		goto skip_ssl_certificates;
	}

	if (ssl_cert_count > MAX_CERT_DEPTH) {
		res = NSERROR_INVALID;
		goto format_error;
	}

	res = cert_chain_alloc(ssl_cert_count, &chain);
	if (res != NSERROR_OK) {
		goto format_error;
	}

	for (hloop = 0; hloop < ssl_cert_count; hloop++) {
		int errcode;
		nsuerror nsures;

		/* Certificate error code */
		line++;
		ln += lnsize + 1;
		lnsize = strlen(ln);
		remaining -= lnsize + 1;
		if ((lnsize < 1) || (sscanf(ln, "%d", &errcode) != 1)) {
			res = NSERROR_INVALID;
			goto format_error;
		}
		if (errcode < SSL_CERT_ERR_OK ||
		    errcode > SSL_CERT_ERR_MAX_KNOWN) {
			/* Error with the cert code, assume UNKNOWN */
			chain->certs[hloop].err = SSL_CERT_ERR_UNKNOWN;
		} else {
			chain->certs[hloop].err = (ssl_cert_err)errcode;
		}

		/* base64 encoded DER certificate data */
		line++;
		ln += lnsize + 1;
		lnsize = strlen(ln);
		remaining -= lnsize + 1;
		if (lnsize > 0) {
			nsures = nsu_base64_decode_alloc((const uint8_t *)ln,
					lnsize,
					&chain->certs[hloop].der,
					&chain->certs[hloop].der_length);
			if (nsures != NSUERROR_OK) {
				res = NSERROR_NOMEM;
				goto format_error;
			}
		}
	}

skip_ssl_certificates:
	guit->llcache->release(object->url, BACKING_STORE_META);

	/* update object on successful parse of metadata  */
	object->source_len = source_length;

	/** \todo really not sure this is right, nothing is allocated here? */
	object->source_alloc = metadatalen;

	object->cache.req_time = request_time;
	object->cache.res_time = response_time;
	object->cache.fin_time = completion_time;

	object->chain = chain;

	/* object stored in backing store */
	object->store_state = LLCACHE_STATE_DISC;

	return NSERROR_OK;

format_error:
	NSLOG(llcache, INFO,
	      "metadata error on line %d error code %d\n",
	      line, res);
	guit->llcache->release(object->url, BACKING_STORE_META);

	cert_chain_free(chain);

	return res;
}

/**
 * Check whether a scheme is persistable.
 *
 * \param url  URL to check.
 * \return true iff url has a persistable scheme.
 */
static inline bool llcache__scheme_is_persistable(const nsurl *url)
{
	lwc_string *scheme = nsurl_get_component(url, NSURL_SCHEME);
	bool persistable = false;
	bool match;

	/* nsurl ensures lower case schemes, and corestrings are lower
	 * case, so it's safe to use case-sensitive comparison. */
	if ((lwc_string_isequal(scheme, corestring_lwc_http,
			&match) == lwc_error_ok &&
			(match == true)) ||
	    (lwc_string_isequal(scheme, corestring_lwc_https,
			&match) == lwc_error_ok &&
			(match == true))) {
		persistable = true;
	}

	lwc_string_unref(scheme);

	return persistable;
}

/**
 * Check whether a scheme is cachable.
 *
 * \param url  URL to check.
 * \return true iff url has a cachable scheme.
 */
static inline bool llcache__scheme_is_cachable(const nsurl *url)
{
	lwc_string *scheme = nsurl_get_component(url, NSURL_SCHEME);
	bool cachable = false;
	bool match;

	/* nsurl ensures lower case schemes, and corestrings are lower
	 * case, so it's safe to use case-sensitive comparison. */
	if ((lwc_string_isequal(scheme, corestring_lwc_http,
			&match) == lwc_error_ok &&
			(match == true)) ||
	    (lwc_string_isequal(scheme, corestring_lwc_https,
			&match) == lwc_error_ok &&
			(match == true)) ||
	    (lwc_string_isequal(scheme, corestring_lwc_data,
			&match) == lwc_error_ok &&
			(match == true)) ||
	    (lwc_string_isequal(scheme, corestring_lwc_resource,
			&match) == lwc_error_ok &&
			(match == true)) ||
	    (lwc_string_isequal(scheme, corestring_lwc_file,
			&match) == lwc_error_ok &&
			(match == true))) {
		cachable = true;
	}

	lwc_string_unref(scheme);

	return cachable;
}

/**
 * Attempt to retrieve an object from persistent storage.
 *
 * \param object The object to populate from persistent store.
 * \param flags Fetch flags.
 * \param referer The referring url.
 * \param post Post data for fetch.
 * \param redirect_count how many times this fetch has been redirected.
 * \return NSERROR_OK if the object was successfully retrieved from the
 *         cache else appropriate error code.
 */
static nserror
llcache_object_fetch_persistent(llcache_object *object,
				uint32_t flags,
				nsurl *referer,
				const llcache_post_data *post,
				uint32_t redirect_count)
{
	nserror error;
	nsurl *referer_clone = NULL;
	llcache_post_data *post_clone = NULL;

	if (!llcache__scheme_is_persistable(object->url)) {
		/* Don't bother looking up non-http(s) stuff; we don't
		 * persist it. */
		return NSERROR_NOT_FOUND;
	}

	object->cache.req_time = time(NULL);
	object->cache.fin_time = object->cache.req_time;

	/* retrieve and process metadata */
	error = llcache_process_metadata(object);
	if (error != NSERROR_OK) {
		return error;
	}

	/* entry came out of cache - need to setup object state */
	if (post != NULL) {
		error = llcache_post_data_clone(post, &post_clone);
		if (error != NSERROR_OK)
			return error;
	}

	if (referer != NULL) {
		referer_clone = nsurl_ref(referer);
	}

	object->fetch.flags = flags;
	object->fetch.referer = referer_clone;
	object->fetch.post = post_clone;
	object->fetch.redirect_count = redirect_count;

	/* fetch is "finished" */
	object->fetch.state = LLCACHE_FETCH_COMPLETE;
	object->fetch.fetch = NULL;

	return NSERROR_OK;
}

/**
 * Retrieve a potentially cached object
 *
 * \param url		  URL of object to retrieve
 * \param flags		  Fetch flags
 * \param referer	  Referring URL, or NULL if none
 * \param post		  POST data, or NULL for a GET request
 * \param redirect_count  Number of redirects followed so far
 * \param hsts_in_use     Whether HSTS applies to this fetch
 * \param result	  Pointer to location to receive retrieved object
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static nserror
llcache_object_retrieve_from_cache(nsurl *url,
				   uint32_t flags,
				   nsurl *referer,
				   const llcache_post_data *post,
				   uint32_t redirect_count,
				   bool hsts_in_use,
				   llcache_object **result)
{
	nserror error;
	llcache_object *obj, *newest = NULL;

	NSLOG(llcache, DEBUG,
	      "Searching cache for %s flags:%x referer:%s post:%p",
	      nsurl_access(url), flags,
	      referer==NULL?"":nsurl_access(referer),
	      post);

	/* Search for the most recently fetched matching object */
	for (obj = llcache->cached_objects; obj != NULL; obj = obj->next) {

		if ((newest == NULL ||
		     obj->cache.req_time > newest->cache.req_time) &&
		    nsurl_compare(obj->url, url,
				  NSURL_COMPLETE) == true) {
			newest = obj;
		}
	}

	/* No viable object found in cache create one and attempt to
	 * pull from persistent store.
	 */
	if (newest == NULL) {
		NSLOG(llcache, DEBUG, "No viable object found in llcache");

		error = llcache_object_new(url, &obj);
		if (error != NSERROR_OK)
			return error;

		/* attempt to retrieve object from persistent store */
		error = llcache_object_fetch_persistent(obj, flags, referer, post, redirect_count);
		if (error == NSERROR_OK) {
			NSLOG(llcache, DEBUG, "retrieved object from persistent store");

			/* set newest object from persistent store which
			 * will cause the normal object handling to be used.
			 */
			newest = obj;

			/* Add new object to cached object list */
			llcache_object_add_to_list(obj, &llcache->cached_objects);

		}
		/* else no object found and irretrievable from cache,
		 * fall through with newest unset to start fetch
		 */
	}

	if ((newest != NULL) && (llcache_object_is_fresh(newest))) {
		/* Found a suitable object, and it's still fresh */
		NSLOG(llcache, DEBUG, "Found fresh %p", newest);

		/* The client needs to catch up with the object's state.
		 * This will occur the next time that llcache_poll is called.
		 */

		/* ensure the source data is present */
		error = llcache_retrieve_persisted_data(newest);
		if (error == NSERROR_OK) {
			/* source data was successfully retrieved from
			 * persistent store
			 */
			*result = newest;

			return NSERROR_OK;
		}

		/* retrieval of source data from persistent store
		 * failed, destroy cache object and fall though to
		 * cache miss to re-fetch
		 */
		NSLOG(llcache, DEBUG, "Persistent retrieval failed for %p", newest);

		llcache_object_remove_from_list(newest,	&llcache->cached_objects);
		llcache_object_destroy(newest);

		error = llcache_object_new(url, &obj);
		if (error != NSERROR_OK) {
			return error;
		}
	} else if (newest != NULL) {
		/* Found a candidate object but it needs freshness validation */

		/* ensure the source data is present */
		error = llcache_retrieve_persisted_data(newest);
		if (error == NSERROR_OK) {

			/* Create a new object */
			error = llcache_object_new(url, &obj);
			if (error != NSERROR_OK)
				return error;

			NSLOG(llcache, DEBUG, "Found candidate %p (%p)", obj, newest);

			/* Clone candidate's cache data */
			error = llcache_object_clone_cache_data(newest, obj, true);
			if (error != NSERROR_OK) {
				llcache_object_destroy(obj);
				return error;
			}

			/* Record candidate, so we can fall back if it is still fresh */
			newest->candidate_count++;
			obj->candidate = newest;

			/* Attempt to kick-off fetch */
			error = llcache_object_fetch(obj, flags, referer, post,
						     redirect_count, hsts_in_use);
			if (error != NSERROR_OK) {
				newest->candidate_count--;
				llcache_object_destroy(obj);
				return error;
			}

			/* Add new object to cache */
			llcache_object_add_to_list(obj, &llcache->cached_objects);

			*result = obj;

			return NSERROR_OK;
		}

		NSLOG(llcache, DEBUG, "Persistent retrieval failed for %p", newest);

		/* retrieval of source data from persistent store
		 * failed, destroy cache object and fall though to
		 * cache miss to re-retch
		 */
		llcache_object_remove_from_list(newest,
						&llcache->cached_objects);
		llcache_object_destroy(newest);

		error = llcache_object_new(url, &obj);
		if (error != NSERROR_OK) {
			return error;
		}
	}

	/* Attempt to kick-off fetch */
	error = llcache_object_fetch(obj, flags, referer, post,
			redirect_count, hsts_in_use);
	if (error != NSERROR_OK) {
		llcache_object_destroy(obj);
		return error;
	}

	/* Add new object to cache */
	llcache_object_add_to_list(obj, &llcache->cached_objects);

	*result = obj;

	return NSERROR_OK;
}

/**
 * Retrieve an object from the cache, fetching it if necessary.
 *
 * \param url		  URL of object to retrieve
 * \param flags		  Fetch flags
 * \param referer	  Referring URL, or NULL if none
 * \param post		  POST data, or NULL for a GET request
 * \param redirect_count  Number of redirects followed so far
 * \param hsts_in_use     Whether HSTS applies to this fetch
 * \param result	  Pointer to location to receive retrieved object
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static nserror
llcache_object_retrieve(nsurl *url,
			uint32_t flags,
			nsurl *referer,
			const llcache_post_data *post,
			uint32_t redirect_count,
			bool hsts_in_use,
			llcache_object **result)
{
	nserror error;
	llcache_object *obj;
	nsurl *defragmented_url;
	bool uncachable = false;

	NSLOG(llcache, DEBUG, "Retrieve %s (%x, %s, %p)", nsurl_access(url), flags,
		     referer==NULL?"":nsurl_access(referer), post);


	/* Get rid of any url fragment */
	error = nsurl_defragment(url, &defragmented_url);
	if (error != NSERROR_OK)
		return error;

	/* determine if content is cachable */
	if ((flags & LLCACHE_RETRIEVE_FORCE_FETCH) != 0) {
		/* Forced fetches are never cached */
		uncachable = true;
	} else if (post != NULL) {
		/* POST requests are never cached */
		uncachable = true;
	} else {
		uncachable = !llcache__scheme_is_cachable(defragmented_url);
	}

	if (uncachable) {
		/* Create new object */
		error = llcache_object_new(defragmented_url, &obj);
		if (error != NSERROR_OK) {
			nsurl_unref(defragmented_url);
			return error;
		}

		/* Attempt to kick-off fetch */
		error = llcache_object_fetch(obj, flags, referer, post,
				redirect_count, hsts_in_use);
		if (error != NSERROR_OK) {
			llcache_object_destroy(obj);
			nsurl_unref(defragmented_url);
			return error;
		}

		/* Add new object to uncached list */
		llcache_object_add_to_list(obj, &llcache->uncached_objects);
	} else {
		error = llcache_object_retrieve_from_cache(defragmented_url,
				flags, referer, post, redirect_count,
				hsts_in_use, &obj);
		if (error != NSERROR_OK) {
			nsurl_unref(defragmented_url);
			return error;
		}

		/* Returned object is already in the cached list */
	}

	NSLOG(llcache, DEBUG, "Retrieved %p", obj);

	*result = obj;

	nsurl_unref(defragmented_url);

	return NSERROR_OK;
}


/**
 * Add a user to a low-level cache object
 *
 * \param object Object to add user to
 * \param user User to add
 * \return NSERROR_OK.
 */
static nserror llcache_object_add_user(llcache_object *object,
		llcache_object_user *user)
{
	assert(user->next == NULL);
	assert(user->prev == NULL);
	assert(user->handle != NULL);

	user->handle->object = object;

	user->prev = NULL;
	user->next = object->users;

	if (object->users != NULL)
		object->users->prev = user;
	object->users = user;

	NSLOG(llcache, DEBUG, "Adding user %p to %p", user, object);

	return NSERROR_OK;
}

/**
 * Transform a request-URI based on HSTS policy
 *
 * \param url URL to transform
 * \param result Pointer to location to receive transformed URL
 * \param hsts_in_use Pointer to location to receive HSTS in-use flag
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static nserror llcache_hsts_transform_url(nsurl *url, nsurl **result,
		bool *hsts_in_use)
{
	lwc_string *scheme = NULL;
	bool match;
	nserror error = NSERROR_OK;

	scheme = nsurl_get_component(url, NSURL_SCHEME);
	if (lwc_string_caseless_isequal(scheme, corestring_lwc_http,
			&match) != lwc_error_ok || match == false) {
		/* Non-HTTP fetch: ignore */
		lwc_string_unref(scheme);
		*result = nsurl_ref(url);
		*hsts_in_use = false;
		return error;
	}
	lwc_string_unref(scheme);

	if (urldb_get_hsts_enabled(url)) {
		/* Only need to force HTTPS. If original port was explicitly
		 * specified as 80, nsurl_create/join will remove it (as
		 * it's redundant) */
		error = nsurl_replace_scheme(url, corestring_lwc_https,
				result);
		*hsts_in_use = (error == NSERROR_OK);
	} else {
		*result = nsurl_ref(url);
		*hsts_in_use = false;
	}

	return error;
}

/**
 * Update HSTS policy for target domain.
 *
 * \param object Newly-fetched cache object
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static nserror llcache_hsts_update_policy(llcache_object *object)
{
	size_t i;
	lwc_string *scheme = NULL;
	bool match = false;

	scheme = nsurl_get_component(object->url, NSURL_SCHEME);
	if (lwc_string_caseless_isequal(scheme, corestring_lwc_https,
			&match) != lwc_error_ok || match == false) {
		/* Non-HTTPS fetch: ignore */
		lwc_string_unref(scheme);
		return NSERROR_OK;
	}
	lwc_string_unref(scheme);

	if (object->fetch.tainted_tls) {
		/* Transport is tainted: ignore */
		return NSERROR_OK;
	}

	for (i = 0; i < object->num_headers; i++) {
		if (strcasecmp("Strict-Transport-Security",
				object->headers[i].name) == 0) {
			urldb_set_hsts_policy(object->url,
					object->headers[i].value);
			/* Only process the first one we find */
			break;
		}
	}

	return NSERROR_OK;
}

/**
 * Handle FETCH_REDIRECT event
 *
 * \param object       Object being redirected
 * \param target       Target of redirect (may be relative)
 * \param replacement  Pointer to location to receive replacement object
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static nserror llcache_fetch_redirect(llcache_object *object,
		const char *target, llcache_object **replacement)
{
	nserror error;
	llcache_object *dest;
	llcache_object_user *user, *next;
	const llcache_post_data *post = object->fetch.post;
	nsurl *url, *hsts_url;
	lwc_string *scheme;
	lwc_string *object_scheme;
	bool match, hsts_in_use;
	/* Extract HTTP response code from the fetch object */
	long http_code = fetch_http_code(object->fetch.fetch);
	llcache_event event;

	/* Abort fetch for this object */
	fetch_abort(object->fetch.fetch);
	object->fetch.fetch = NULL;

	/* Invalidate the cache control data */
	llcache_invalidate_cache_control_data(object);

	/* And mark it complete */
	object->fetch.state = LLCACHE_FETCH_COMPLETE;

	(void) llcache_hsts_update_policy(object);

	/* Forcibly stop redirecting if we've followed too many redirects */
#define REDIRECT_LIMIT 10
	if (object->fetch.redirect_count > REDIRECT_LIMIT) {
		NSLOG(llcache, INFO, "Too many nested redirects");

		event.type = LLCACHE_EVENT_ERROR;
		event.data.error.code = NSERROR_BAD_REDIRECT;
		event.data.error.msg = messages_get("BadRedirect");

		return llcache_send_event_to_users(object, &event);
	}
#undef REDIRECT_LIMIT

	/* Make target absolute */
	error = nsurl_join(object->url, target, &url);
	if (error != NSERROR_OK)
		return error;

	/* Perform HSTS transform */
	error = llcache_hsts_transform_url(url, &hsts_url, &hsts_in_use);
	if (error != NSERROR_OK) {
		nsurl_unref(url);
		return error;
	}
	nsurl_unref(url);

	/* Inform users of redirect */
	event.type = LLCACHE_EVENT_REDIRECT;
	event.data.redirect.from = object->url;
	event.data.redirect.to = hsts_url;

	error = llcache_send_event_to_users(object, &event);

	if (error != NSERROR_OK) {
		nsurl_unref(hsts_url);
		return error;
	}

	/* Reject attempts to redirect from unvalidated to validated schemes
	 * A "validated" scheme is one over which we have some guarantee that
	 * the source is trustworthy. */
	object_scheme = nsurl_get_component(object->url, NSURL_SCHEME);
	scheme = nsurl_get_component(hsts_url, NSURL_SCHEME);

	/* resource: and about: are allowed to redirect anywhere */
	if ((lwc_string_isequal(object_scheme, corestring_lwc_resource,
			&match) == lwc_error_ok && match == false) &&
	    (lwc_string_isequal(object_scheme, corestring_lwc_about,
			&match) == lwc_error_ok && match == false)) {
		/* file, about and resource are not valid redirect targets */
		if ((lwc_string_isequal(object_scheme, corestring_lwc_file,
				&match) == lwc_error_ok && match == true) ||
		    (lwc_string_isequal(object_scheme, corestring_lwc_about,
				&match) == lwc_error_ok && match == true) ||
		    (lwc_string_isequal(object_scheme, corestring_lwc_resource,
				&match) == lwc_error_ok && match == true)) {
			lwc_string_unref(object_scheme);
			lwc_string_unref(scheme);
			nsurl_unref(hsts_url);
			return NSERROR_OK;
		}
	}

	lwc_string_unref(scheme);
	lwc_string_unref(object_scheme);

	/* Bail out if we've no way of handling this URL */
	if (fetch_can_fetch(hsts_url) == false) {
		nsurl_unref(hsts_url);
		return NSERROR_OK;
	}

	if (http_code == 301 || http_code == 302 || http_code == 303) {
		/* 301, 302, 303 redirects are all unconditional GET requests */
		post = NULL;
	} else if (http_code != 307 || post != NULL) {
		/** \todo 300, 305, 307 with POST */
		nsurl_unref(hsts_url);
		return NSERROR_OK;
	}

	/* Attempt to fetch target URL */
	error = llcache_object_retrieve(hsts_url, object->fetch.flags,
			object->fetch.referer, post,
			object->fetch.redirect_count + 1,
			hsts_in_use, &dest);

	/* No longer require url */
	nsurl_unref(hsts_url);

	if (error != NSERROR_OK)
		return error;

	/* Move user(s) to replacement object */
	for (user = object->users; user != NULL; user = next) {
		next = user->next;

		llcache_object_remove_user(object, user);
		llcache_object_add_user(dest, user);
	}

	/* Dest is now our object */
	*replacement = dest;

	return NSERROR_OK;
}

/**
 * Update an object's cache state
 *
 * \param object  Object to update cache for
 * \return NSERROR_OK.
 */
static nserror llcache_object_cache_update(llcache_object *object)
{
	if (object->cache.date == 0)
		object->cache.date = time(NULL);

	return NSERROR_OK;
}

/**
 * Handle FETCH_NOTMODIFIED event
 *
 * \param object       Object to process
 * \param replacement  Pointer to location to receive replacement object
 * \return NSERROR_OK.
 */
static nserror llcache_fetch_notmodified(llcache_object *object,
		llcache_object **replacement)
{
	/* There may be no candidate if the server erroneously responded
	 * to an unconditional request with a 304 Not Modified response.
	 * In this case, we simply retain the initial object, having
	 * invalidated it and marked it as complete.
	 */
	if (object->candidate != NULL) {
		llcache_object_user *user, *next;

		/* Move user(s) to candidate content */
		for (user = object->users; user != NULL; user = next) {
			next = user->next;

			llcache_object_remove_user(object, user);
			llcache_object_add_user(object->candidate, user);
		}

		/* Candidate is no longer a candidate for us */
		object->candidate->candidate_count--;

		/* Clone our cache control data into the candidate */
		llcache_object_clone_cache_data(object, object->candidate,
				false);
		/* Bring candidate's cache data up to date */
		llcache_object_cache_update(object->candidate);
		/* Revert no-cache to normal, if required */
		if (object->candidate->cache.no_cache ==
				LLCACHE_VALIDATE_ONCE) {
			object->candidate->cache.no_cache =
				LLCACHE_VALIDATE_FRESH;
		}

		/* Candidate is now our object */
		*replacement = object->candidate;
		object->candidate = NULL;
	} else {
		/* There was no candidate: retain object */
		*replacement = object;
	}

	/* Ensure fetch has stopped */
	fetch_abort(object->fetch.fetch);
	object->fetch.fetch = NULL;

	/* Invalidate our cache-control data */
	llcache_invalidate_cache_control_data(object);

	/* Mark it complete */
	object->fetch.state = LLCACHE_FETCH_COMPLETE;

	(void) llcache_hsts_update_policy(object);

	/* Old object will be flushed from the cache on the next poll */

	return NSERROR_OK;
}

/**
 * Process a chunk of fetched data
 *
 * \param object  Object being fetched
 * \param data	  Data to process
 * \param len	  Byte length of data
 * \return NSERROR_OK on success, appropriate error otherwise.
 */
static nserror
llcache_fetch_process_data(llcache_object *object,
			   const uint8_t *data,
			   size_t len)
{
	if (object->fetch.state != LLCACHE_FETCH_DATA) {
		/**
		 * \note
		 * On entry into this state, check if we need to
		 * invalidate the cache control data. We are guaranteed
		 * to have received all response headers.
		 *
		 * There are two cases in which we want to suppress
		 * cacheing of an object:
		 *
		 * 1) The HTTP response code is not 200 or 203
		 * 2) The request URI had a query string and the
		 *    response headers did not provide an explicit
		 *    object expiration time.
		 */
		long http_code = fetch_http_code(object->fetch.fetch);

		if ((http_code != 200 && http_code != 203) ||
		    (nsurl_has_component(object->url, NSURL_QUERY) &&
		     (object->cache.max_age == INVALID_AGE &&
		      object->cache.expires == 0))) {
			/* Invalidate cache control data */
			llcache_invalidate_cache_control_data(object);
		}

		/* Release candidate, if any */
		if (object->candidate != NULL) {
			object->candidate->candidate_count--;
			object->candidate = NULL;
		}

		object->fetch.state = LLCACHE_FETCH_DATA;
	}

	/* Resize source buffer if it's too small */
	if (object->source_len + len >= object->source_alloc) {
		const size_t new_len = object->source_len + len + 64 * 1024;
		uint8_t *temp = realloc(object->source_data, new_len);
		if (temp == NULL)
			return NSERROR_NOMEM;

		object->source_data = temp;
		object->source_alloc = new_len;
	}

	/* Append this data chunk to source buffer */
	memcpy(object->source_data + object->source_len, data, len);
	object->source_len += len;

	return NSERROR_OK;
}


/**
 * Handle an authentication request
 *
 * \param object  Object being fetched
 * \param realm	  Authentication realm
 * \return NSERROR_OK on success, appropriate error otherwise.
 */
static nserror llcache_fetch_auth(llcache_object *object, const char *realm)
{
	const char *auth;
	nserror error = NSERROR_OK;

	/* Abort fetch for this object */
	fetch_abort(object->fetch.fetch);
	object->fetch.fetch = NULL;

	/* Invalidate cache-control data */
	llcache_invalidate_cache_control_data(object);

	/* Destroy headers */
	llcache_destroy_headers(object);

	/* If there was no realm, then default to the URL */
	/** \todo If there was no WWW-Authenticate header, use response body */
	if (realm == NULL)
		realm = nsurl_access(object->url);

	auth = urldb_get_auth_details(object->url, realm);

	if (auth == NULL || object->fetch.tried_with_auth == true) {
		llcache_event event;
		/* No authentication details, or tried what we had, so ask */
		object->fetch.tried_with_auth = false;

		/* Mark object complete */
		object->fetch.state = LLCACHE_FETCH_COMPLETE;

		/* Inform client(s) that object fetch failed */
		event.type = LLCACHE_EVENT_ERROR;
		/** \todo More appropriate error message */
		event.data.error.code = NSERROR_BAD_AUTH;
		event.data.error.msg = realm;

		error = llcache_send_event_to_users(object, &event);
	} else {
		/* Flag that we've tried to refetch with credentials, so
		 * that if the fetch fails again, we ask the user again */
		object->fetch.tried_with_auth = true;
		error = llcache_object_refetch(object);
	}

	return error;
}

/**
 * Handle a TLS certificate verification failure
 *
 * \param object  Object being fetched
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static nserror llcache_fetch_cert_error(llcache_object *object)
{
	nserror error = NSERROR_OK;

	/* Fetch has been stopped, and destroyed. Invalidate object's pointer */
	object->fetch.fetch = NULL;

	/* Invalidate cache-control data */
	llcache_invalidate_cache_control_data(object);

	/* Consider the TLS transport tainted */
	object->fetch.tainted_tls = true;

	/* Only give the user a chance if HSTS isn't in use for this fetch */
	if (object->fetch.hsts_in_use == false) {
		llcache_event event;

		/* Mark object complete */
		object->fetch.state = LLCACHE_FETCH_COMPLETE;

		/* Inform client(s) that object fetch failed */
		event.type = LLCACHE_EVENT_ERROR;
		/** \todo More appropriate error message */
		event.data.error.code = NSERROR_BAD_CERTS;
		event.data.error.msg = messages_get("FetchFailed");

		error = llcache_send_event_to_users(object, &event);
	} else {
		llcache_event event;

		/* Mark object complete */
		object->fetch.state = LLCACHE_FETCH_COMPLETE;

		/* Inform client(s) that object fetch failed */
		event.type = LLCACHE_EVENT_ERROR;
		/** \todo More appropriate error message */
		event.data.error.code = NSERROR_UNKNOWN;
		event.data.error.msg = messages_get("FetchFailed");

		error = llcache_send_event_to_users(object, &event);
	}

	return error;
}


/**
 * Handle a TLS connection setup failure
 *
 * \param object  Object being fetched
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static nserror llcache_fetch_ssl_error(llcache_object *object)
{
	nserror error = NSERROR_OK;

	/* Fetch has been stopped, and destroyed. Invalidate object's pointer */
	object->fetch.fetch = NULL;

	/* Invalidate cache-control data */
	llcache_invalidate_cache_control_data(object);

	/* Consider the TLS transport tainted */
	object->fetch.tainted_tls = true;

	/* Make no attempt to downgrade if HSTS is in use
	 * (i.e. assume server does TLS properly) */
	if (object->fetch.hsts_in_use ||
	    object->fetch.tried_with_tls_downgrade) {
		/* Have already tried to downgrade, so give up */
		llcache_event event;

		/* Mark object complete */
		object->fetch.state = LLCACHE_FETCH_COMPLETE;

		/* Inform client(s) that object fetch failed */
		event.type = LLCACHE_EVENT_ERROR;
		/** \todo More appropriate error message */
		event.data.error.code = NSERROR_UNKNOWN;
		event.data.error.msg = messages_get("FetchFailed");

		error = llcache_send_event_to_users(object, &event);
	} else {
		/* Flag that we've tried to downgrade, so that if the
		 * fetch fails again, we give up */
		object->fetch.tried_with_tls_downgrade = true;
		error = llcache_object_refetch(object);
	}

	return error;
}


/**
 * handle time out while trying to fetch.
 *
 * \param object Object being fetched
 * \return NSERROR_OK on success otherwise error code
 */
static nserror llcache_fetch_timeout(llcache_object *object)
{
	llcache_event event;

	/* The fetch has already been cleaned up by the fetcher but
	 * we would like to retry if we can.
	 */
	if (object->fetch.retries_remaining > 1) {
		object->fetch.retries_remaining--;
		return llcache_object_refetch(object);
	}

	/* The fetch has has already been cleaned up by the fetcher */
	object->fetch.state = LLCACHE_FETCH_COMPLETE;
	object->fetch.fetch = NULL;

	/* Release candidate, if any */
	if (object->candidate != NULL) {
		object->candidate->candidate_count--;
		object->candidate = NULL;
	}

	/* Invalidate cache control data */
	llcache_invalidate_cache_control_data(object);

	event.type = LLCACHE_EVENT_ERROR;
	event.data.error.code = NSERROR_TIMEOUT;
	event.data.error.msg = NULL;

	return llcache_send_event_to_users(object, &event);
}


/**
 * Construct a sorted list of objects available for writeout operation.
 *
 * The list contains fresh cacheable objects held in RAM with no
 * pending fetches. Any objects with a remaining lifetime less than
 * the configured minimum lifetime are simply not considered, they will
 * become stale before pushing to backing store is worth the cost.
 *
 * \todo calculate useful cost metrics to improve sorting.
 *
 * \param[out] lst_out list of candidate objects.
 * \param[out] lst_len_out Number of candidate objects in result.
 * \return NSERROR_OK with \a lst_out and \a lst_len_out updated or
 *         error code.
 */
static nserror
build_candidate_list(struct llcache_object ***lst_out, int *lst_len_out)
{
	llcache_object *object, *next;
	struct llcache_object **lst;
	int lst_len = 0;
	int remaining_lifetime;

#define MAX_PERSIST_PER_RUN 128

	lst = calloc(MAX_PERSIST_PER_RUN, sizeof(struct llcache_object *));
	if (lst == NULL) {
		return NSERROR_NOMEM;
	}

	for (object = llcache->cached_objects; object != NULL; object = next) {
		next = object->next;

		/* Only consider http(s) for the disc cache. */
		if (!llcache__scheme_is_persistable(object->url)) {
			continue;
		}

		remaining_lifetime = llcache_object_rfc2616_remaining_lifetime(
				&object->cache);

		/* cacehable objects with no pending fetches, not
		 * already on disc and with sufficient lifetime to
		 * make disc cache worthwhile
		 */
		if ((object->candidate_count == 0) &&
		    (object->fetch.fetch == NULL) &&
		    (object->store_state == LLCACHE_STATE_RAM) &&
		    (remaining_lifetime > llcache->minimum_lifetime)) {
			lst[lst_len] = object;
			lst_len++;
			if (lst_len == MAX_PERSIST_PER_RUN)
				break;
		}
	}

	if (lst_len == 0) {
		free(lst);
		return NSERROR_NOT_FOUND;
	}

	/** \todo sort list here */

	*lst_len_out = lst_len;
	*lst_out = lst;

#undef MAX_PERSIST_PER_RUN

	return NSERROR_OK;
}

/**
 * Write an object to the backing store.
 *
 * \param object The object to put in the backing store.
 * \param written_out The amount of data written out.
 * \param elapsed The time in ms it took to complete the write to backing store.
 * \return NSERROR_OK on success or appropriate error code.
 */
static nserror
write_backing_store(struct llcache_object *object,
		    size_t *written_out,
		    unsigned long *elapsed)
{
	nserror ret;
	uint8_t *metadata;
	size_t metadatasize;
	uint64_t startms = 0;
	uint64_t endms = 1000;

	nsu_getmonotonic_ms(&startms);

	/* put object data in backing store */
	ret = guit->llcache->store(object->url,
				   BACKING_STORE_NONE,
				   object->source_data,
				   object->source_len);
	if (ret != NSERROR_OK) {
		/* unable to put source data in backing store */
		return ret;
	}

	ret = llcache_serialise_metadata(object, &metadata, &metadatasize);
	if (ret != NSERROR_OK) {
		/* There has been a metadata serialisation error. Ensure the
		 * already written data object is invalidated.
		 */
		guit->llcache->invalidate(object->url);
		return ret;
	}

	ret = guit->llcache->store(object->url,
				   BACKING_STORE_META,
				   metadata,
				   metadatasize);
	guit->llcache->release(object->url, BACKING_STORE_META);
	if (ret != NSERROR_OK) {
		/* There has been an error putting the metadata in the
		 * backing store. Ensure the data object is invalidated.
		 */
		guit->llcache->invalidate(object->url);
		return ret;
	}
	nsu_getmonotonic_ms(&endms);

	object->store_state = LLCACHE_STATE_DISC;

	*written_out = object->source_len + metadatasize;

	/* by ignoring the overflow this assumes the writeout took
	 * less than 5 weeks.
	 */
	*elapsed = endms - startms;

	/* ensure the writeout is reported to have taken at least the
	 * minimal amount of time
	 */
	if (*elapsed == 0) {
		*elapsed = 1;
	}

	return NSERROR_OK;
}

/**
 * Check for overall write performance.
 *
 * If the overall write bandwidth has fallen below a useful level for
 * the backing store to be effective disable it.
 *
 * It is important to ensure a useful amount of data has been written
 * before calculating bandwidths otherwise tiny files taking a
 * disproportionately long time to write might trigger this erroneously.
 *
 * \param p The context pointer passed to the callback.
 */
static void llcache_persist_slowcheck(void *p)
{
	uint64_t total_bandwidth; /* total bandwidth */

	if (llcache->total_written > (2 * llcache->minimum_bandwidth)) {

		total_bandwidth = (llcache->total_written * 1000) / llcache->total_elapsed;

		if (total_bandwidth < llcache->minimum_bandwidth) {
			NSLOG(llcache, INFO,
			      "Current bandwidth %"PRIu64" less than minimum %"PRIsizet,
			      total_bandwidth,
			      llcache->minimum_bandwidth);
			guit->llcache->finalise();
		}
	}
}

/**
 * Possibly write objects data to backing store.
 *
 * \param p The context pointer passed to the callback.
 */
static void llcache_persist(void *p)
{
	nserror ret;
	struct llcache_object **lst; /* candidate object list */
	int lst_count; /* number of candidates in list */
	int idx; /* current candidate object index in list */
	int next = -1; /* when the next run should be scheduled for */

	unsigned long write_limit; /* max number of bytes to write in this run*/

	size_t written; /* all bytes written for a single object */
	unsigned long elapsed; /* how long writing an object took */

	size_t total_written = 0; /* total bytes written in this run */
	unsigned long total_elapsed = 1; /* total ms used to write bytes */
	unsigned long total_bandwidth = 0; /* total bandwidth */

	ret = build_candidate_list(&lst, &lst_count);
	if (ret != NSERROR_OK) {
		NSLOG(llcache, DEBUG, "Unable to construct candidate list for persistent writeout");
		return;
	}

	write_limit = (llcache->maximum_bandwidth * llcache->time_quantum) / 1000;

	/* obtained a candidate list, make each object persistent in turn */
	for (idx = 0; idx < lst_count; idx++) {
		ret = write_backing_store(lst[idx], &written, &elapsed);
		if (ret != NSERROR_OK) {
			continue;
		}

		/* successfully wrote object to backing store */
		total_written += written;
		total_elapsed += elapsed;
		total_bandwidth = (total_written * 1000) / total_elapsed;

		NSLOG(llcache, DEBUG,
		      "Wrote %"PRIssizet" bytes in %lums bw:%lu %s",
		      written, elapsed, (written * 1000) / elapsed,
		      nsurl_access(lst[idx]->url) );

		/* check to for the time quantum or the size
		 * (bandwidth) for this run being exceeded.
		 */
		if (total_elapsed > llcache->time_quantum) {
			NSLOG(llcache, INFO, "Overran timeslot");
			/* writeout has exhausted the available time.
			 * Either the writeout is slow or the last
			 * object was very large.
			 */
			if (total_bandwidth < llcache->minimum_bandwidth) {
				/* Writeout was slow in this time quantum.
				 *  Schedule a check in the future to see if
				 *  overall performance is too slow to be useful.
				 */
				guit->misc->schedule(
						llcache->time_quantum * 100,
						llcache_persist_slowcheck,
						NULL);
				break;
			} else {
				if (total_bandwidth > llcache->maximum_bandwidth) {
					/* fast writeout of large file
					 * so calculate delay as if
					 * write happened only at max
					 * limit
					 */
					next = ((total_written * llcache->time_quantum) / write_limit) - total_elapsed;
				} else {
					next = llcache->time_quantum;
				}
				break;
			}
		} else if (total_written > write_limit) {
			/* The bandwidth limit has been reached. */

			if (total_bandwidth > llcache->maximum_bandwidth) {
				/* fast writeout of large file so
				 * calculate delay as if write
				 * happened only at max limit
				 */
				next = ((total_written * llcache->time_quantum) / write_limit) - total_elapsed;
			} else {
				next = llcache->time_quantum - total_elapsed;
			}
			break;
		}

	}
	free(lst);

	/* Completed list without running out of allowed bytes or time */
	if (idx == lst_count) {
		/* only reschedule if writing is making any progress at all */
		if (total_written > 0) {
			next = llcache->time_quantum - total_elapsed;
		} else {
			next = -1;
		}
	}

	llcache->total_written += total_written;
	llcache->total_elapsed += total_elapsed;

	NSLOG(llcache, DEBUG,
	      "writeout size:%"PRIssizet" time:%lu bandwidth:%lubytes/s",
	      total_written, total_elapsed, total_bandwidth);

	NSLOG(llcache, DEBUG, "Rescheduling writeout in %dms", next);
	guit->misc->schedule(next, llcache_persist, NULL);
}


/**
 * Handler for fetch events
 *
 * \param msg  Fetch event
 * \param p    Our private data
 */
static void llcache_fetch_callback(const fetch_msg *msg, void *p)
{
	nserror error = NSERROR_OK;
	llcache_object *object = p;
	llcache_event event;

	if (llcache == NULL) {
		NSLOG(llcache, CRITICAL, "Callback happened after llcache finalisation");
		assert(false);
		/* In case assertions are off, return here */
		return;
	}

	NSLOG(llcache, DEBUG, "Fetch event %d for %p", msg->type, object);

	switch (msg->type) {
	case FETCH_HEADER:
		/* Received a fetch header */
		object->fetch.state = LLCACHE_FETCH_HEADERS;

		error = llcache_fetch_process_header(object,
				msg->data.header_or_data.buf,
				msg->data.header_or_data.len);
		break;

	/* 3xx responses */
	case FETCH_REDIRECT:
		/* Request resulted in a redirect */

		/* Release candidate, if any */
		if (object->candidate != NULL) {
			object->candidate->candidate_count--;
			object->candidate = NULL;
		}

		error = llcache_fetch_redirect(object,
				msg->data.redirect, &object);
		break;

	case FETCH_NOTMODIFIED:
		/* Conditional request determined that cached object is fresh */
		error = llcache_fetch_notmodified(object, &object);
		break;

	/* Normal 2xx state machine */
	case FETCH_DATA:
		/* Received some data */
		error = llcache_fetch_process_data(object,
				msg->data.header_or_data.buf,
				msg->data.header_or_data.len);
		break;

	case FETCH_FINISHED:
		/* Finished fetching */
	{
		uint8_t *temp;

		object->fetch.state = LLCACHE_FETCH_COMPLETE;
		object->fetch.fetch = NULL;

		/* Shrink source buffer to required size */
		temp = realloc(object->source_data,
				object->source_len);
		/* If source_len is 0, then temp may be NULL */
		if (temp != NULL || object->source_len == 0) {
			object->source_data = temp;
			object->source_alloc = object->source_len;
		}

		llcache_object_cache_update(object);

		/* record when the fetch finished */
		object->cache.fin_time = time(NULL);

		(void) llcache_hsts_update_policy(object);

		guit->misc->schedule(5000, llcache_persist, NULL);
	}
		break;

	/* Out-of-band information */
	case FETCH_TIMEDOUT:
		/* Timed out while trying to fetch. */
		error = llcache_fetch_timeout(object);
		break;

	case FETCH_ERROR:
		/* An error occurred while fetching */
		/* The fetch has has already been cleaned up by the fetcher */
		object->fetch.state = LLCACHE_FETCH_COMPLETE;
		object->fetch.fetch = NULL;

		/* Release candidate, if any */
		if (object->candidate != NULL) {
			object->candidate->candidate_count--;
			object->candidate = NULL;
		}

		/* Invalidate cache control data */
		llcache_invalidate_cache_control_data(object);

		/** \todo Consider using errorcode for something */

		event.type = LLCACHE_EVENT_ERROR;
		event.data.error.code = NSERROR_UNKNOWN;
		event.data.error.msg = msg->data.error;

		error = llcache_send_event_to_users(object, &event);

		break;

	case FETCH_PROGRESS:
		/* Progress update */
		event.type = LLCACHE_EVENT_PROGRESS;
		event.data.progress_msg = msg->data.progress;

		error = llcache_send_event_to_users(object, &event);

		break;

	case FETCH_CERTS:
		/* Certificate information from the fetch */

		if (object->chain != NULL) {
			cert_chain_free(object->chain);
			object->chain = NULL;
		}

		/* Persist the chain onto our object */
		error = cert_chain_dup(msg->data.chain, &object->chain);
		if (error != NSERROR_OK) {
			NSLOG(llcache, ERROR,
			      "Unable to duplicate cert chain into cache: %s",
			      messages_get_errorcode(error));
		}

		/* Now pass on the event */
		event.type = LLCACHE_EVENT_GOT_CERTS;
		event.data.chain = msg->data.chain;

		error = llcache_send_event_to_users(object, &event);

		break;

	/* Events requiring action */
	case FETCH_AUTH:
		/* Need Authentication */

		/* Release candidate, if any */
		if (object->candidate != NULL) {
			object->candidate->candidate_count--;
			object->candidate = NULL;
		}

		error = llcache_fetch_auth(object, msg->data.auth.realm);
		break;

	case FETCH_CERT_ERR:
		/* Something went wrong when validating TLS certificates */

		/* Release candidate, if any */
		if (object->candidate != NULL) {
			object->candidate->candidate_count--;
			object->candidate = NULL;
		}

		error = llcache_fetch_cert_error(object);
		break;

	case FETCH_SSL_ERR:
		/* TLS connection setup failed */

		/* Release candidate, if any */
		if (object->candidate != NULL) {
			object->candidate->candidate_count--;
			object->candidate = NULL;
		}

		error = llcache_fetch_ssl_error(object);
		break;
	}

	/* Deal with any errors reported by event handlers */
	if (error != NSERROR_OK) {
		if (error == NSERROR_NOMEM) {
			/* attempt to purge the cache to free some
			 * memory. will not help this fetch, but may
			 * allow the UI to report errors etc.
			 */
			llcache_clean(true);
		}

		if (object->fetch.fetch != NULL) {
			fetch_abort(object->fetch.fetch);
			object->fetch.fetch = NULL;

			/* Invalidate cache control data */
			llcache_invalidate_cache_control_data(object);

			object->fetch.state = LLCACHE_FETCH_COMPLETE;
		}
	}

	/* There may be users which are not caught up so schedule ourselves */
	llcache_users_not_caught_up();
}

/**
 * Find a user of a low-level cache object
 *
 * \param handle  External cache handle to search for
 * \return Pointer to corresponding user, or NULL if not found
 */
static llcache_object_user *llcache_object_find_user(
		const llcache_handle *handle)
{
	llcache_object_user *user;

	assert(handle->object != NULL);

	for (user = handle->object->users; user != NULL; user = user->next) {
		if (user->handle == handle)
			break;
	}

	return user;
}


/**
 * Determine if a low-level cache object resides in a given list
 *
 * \param object  Object to search for
 * \param list	  List to search in
 * \return True if object resides in list, false otherwise
 */
static bool llcache_object_in_list(const llcache_object *object,
		const llcache_object *list)
{
	while (list != NULL) {
		if (list == object)
			break;

		list = list->next;
	}

	return list != NULL;
}

/**
 * Notify users of an object's current state
 *
 * \param object  Object to notify users about
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static nserror llcache_object_notify_users(llcache_object *object)
{
	nserror error;
	llcache_object_user *user, *next_user;
	llcache_event event;
	bool emitted_notify = false;

	/**
	 * State transitions and event emission for users.
	 * Rows: user state. Cols: object state.
	 *
	 * User - Obj	INIT	HEADERS		DATA	COMPLETE
	 * INIT		 -	   T		 T*	   T*
	 * HEADERS	 -	   -		 T	   T*
	 * DATA		 -	   -		 M	   T
	 * COMPLETE	 -	   -		 -	   -
	 *
	 * T => transition user to object state
	 * M => no transition required, but may need to emit event
	 *
	 * The transitions marked with an asterisk can be removed by moving
	 * the user context into the subsequent state and then reevaluating.
	 *
	 * Events are issued as follows:
	 *
	 * HAD_HEADERS: on transition from HEADERS -> DATA state
	 * HAD_DATA   : in DATA state, whenever there's new source data
	 * DONE	      : on transition from DATA -> COMPLETE state
	 */

	for (user = object->users; user != NULL; user = next_user) {
		/* Emit necessary events to bring the user up-to-date */
		llcache_handle *handle = user->handle;
		const llcache_fetch_state objstate = object->fetch.state;

		/* Flag that this user is the current iteration target
		 * in case the client attempts to destroy it underneath us */
		user->iterator_target = true;

		/* A note on the computation of next_user:
		 *
		 * Within this loop, we may make a number of calls to
		 * client code. Our contract with clients is that they
		 * can do whatever they like from within their callback
		 * handlers. This is so that we limit the pain of
		 * reentrancy to this module alone.
		 *
		 * One of the things a client can do from within its
		 * callback handler is to remove users from this object's
		 * user list. In the common case, the user they attempt
		 * to remove is the current iteration target, and we
		 * already protect against that causing problems here.
		 * However, no such protection exists if the client
		 * attempts to remove other users from this object's
		 * user list.
		 *
		 * Therefore, we cannot compute next_user up-front
		 * and expect it to remain valid across calls to
		 * client code (as the identity of the next user
		 * in the list may change underneath us). Instead,
		 * we must compute next_user at the point where we
		 * are about to cause another iteration of this loop
		 * (i.e. at the very end, and also at the points where
		 * continue is used)
		 */

		if (handle->state != objstate) {
			if (emitted_notify == false) {
				NSLOG(llcache, DEBUG,
				      "Notifying users of %p",
				      object);
				emitted_notify = true;
			}

			NSLOG(llcache, DEBUG,
			      "User %p state: %d Object state: %d",
			      user,
			      handle->state,
			      objstate);
		}

		/* User: INIT, Obj: HEADERS, DATA, COMPLETE => User->HEADERS */
		if (handle->state == LLCACHE_FETCH_INIT &&
				objstate > LLCACHE_FETCH_INIT) {
			handle->state = LLCACHE_FETCH_HEADERS;

			/* Emit any certificate data we hold */
			if (object->chain != NULL) {
				event.type = LLCACHE_EVENT_GOT_CERTS;
				event.data.chain = object->chain;
				error = handle->cb(handle, &event, handle->pw);
			} else {
				error = NSERROR_OK;
			}

			if (user->queued_for_delete) {
				next_user = user->next;
				llcache_object_remove_user(object, user);
				llcache_object_user_destroy(user);

				if (error != NSERROR_OK)
					return error;

				continue;
			} else if (error == NSERROR_NEED_DATA) {
				/* User requested replay */
				handle->state = LLCACHE_FETCH_HEADERS;

				/* Continue with the next user -- we'll
				 * reemit the event next time round */
				user->iterator_target = false;
				next_user = user->next;
				llcache_users_not_caught_up();
				continue;
			} else if (error != NSERROR_OK) {
				user->iterator_target = false;
				return error;
			}
		}

		/* User: HEADERS, Obj: DATA, COMPLETE => User->DATA */
		if (handle->state == LLCACHE_FETCH_HEADERS &&
				objstate > LLCACHE_FETCH_HEADERS) {
			handle->state = LLCACHE_FETCH_DATA;

			/* Emit HAD_HEADERS event */
			event.type = LLCACHE_EVENT_HAD_HEADERS;

			error = handle->cb(handle, &event, handle->pw);

			if (user->queued_for_delete) {
				next_user = user->next;
				llcache_object_remove_user(object, user);
				llcache_object_user_destroy(user);

				if (error != NSERROR_OK)
					return error;

				continue;
			} else if (error == NSERROR_NEED_DATA) {
				/* User requested replay */
				handle->state = LLCACHE_FETCH_HEADERS;

				/* Continue with the next user -- we'll
				 * reemit the event next time round */
				user->iterator_target = false;
				next_user = user->next;
				llcache_users_not_caught_up();
				continue;
			} else if (error != NSERROR_OK) {
				user->iterator_target = false;
				return error;
			}
		}

		/* User: DATA, Obj: DATA, COMPLETE, more source available */
		if (handle->state == LLCACHE_FETCH_DATA &&
				objstate >= LLCACHE_FETCH_DATA &&
				object->source_len > handle->bytes) {
			size_t orig_handle_read;

			/* Construct HAD_DATA event */
			event.type = LLCACHE_EVENT_HAD_DATA;
			event.data.data.buf =
					object->source_data + handle->bytes;
			event.data.data.len =
					object->source_len - handle->bytes;

			/* Update record of last byte emitted */
			if (object->fetch.flags &
					LLCACHE_RETRIEVE_STREAM_DATA) {
				/* Streaming, so reset to zero to
				 * minimise amount of cached source data.
				 * Additionally, we don't support replay
				 * when streaming. */
				orig_handle_read = 0;
				handle->bytes = object->source_len = 0;
			} else {
				orig_handle_read = handle->bytes;
				handle->bytes = object->source_len;
			}

			/* Emit event */
			error = handle->cb(handle, &event, handle->pw);
			if (user->queued_for_delete) {
				next_user = user->next;
				llcache_object_remove_user(object, user);
				llcache_object_user_destroy(user);

				if (error != NSERROR_OK)
					return error;

				continue;
			} else if (error == NSERROR_NEED_DATA) {
				/* User requested replay */
				handle->bytes = orig_handle_read;

				/* Continue with the next user -- we'll
				 * reemit the data next time round */
				user->iterator_target = false;
				next_user = user->next;
				llcache_users_not_caught_up();
				continue;
			} else if (error != NSERROR_OK) {
				user->iterator_target = false;
				return error;
			}
		}

		/* User: DATA, Obj: COMPLETE => User->COMPLETE */
		if (handle->state == LLCACHE_FETCH_DATA &&
				objstate > LLCACHE_FETCH_DATA) {
			handle->state = LLCACHE_FETCH_COMPLETE;

			/* Emit DONE event */
			event.type = LLCACHE_EVENT_DONE;

			error = handle->cb(handle, &event, handle->pw);
			if (user->queued_for_delete) {
				next_user = user->next;
				llcache_object_remove_user(object, user);
				llcache_object_user_destroy(user);

				if (error != NSERROR_OK)
					return error;

				continue;
			} else if (error == NSERROR_NEED_DATA) {
				/* User requested replay */
				handle->state = LLCACHE_FETCH_DATA;

				/* Continue with the next user -- we'll
				 * reemit the event next time round */
				user->iterator_target = false;
				next_user = user->next;
				llcache_users_not_caught_up();
				continue;
			} else if (error != NSERROR_OK) {
				user->iterator_target = false;
				return error;
			}
		}

		/* No longer the target of an iterator */
		user->iterator_target = false;

		next_user = user->next;
	}

	return NSERROR_OK;
}

/**
 * Make a snapshot of the current state of an llcache_object.
 *
 * This has the side-effect of the new object being non-cacheable,
 * also not-fetching and not a candidate for any other object.
 *
 * Also note that this new object has no users and at least one
 * should be assigned to it before llcache_clean is entered or it
 * will be immediately cleaned up.
 *
 * \param object  The object to take a snapshot of
 * \param snapshot  Pointer to receive snapshot of \a object
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static nserror
llcache_object_snapshot(llcache_object *object,	llcache_object **snapshot)
{
	llcache_object *newobj;
	nserror error;

	error = llcache_object_new(object->url, &newobj);

	if (error != NSERROR_OK)
		return error;

	newobj->source_alloc = newobj->source_len = object->source_len;

	if (object->source_len > 0) {
		newobj->source_data = malloc(newobj->source_alloc);
		if (newobj->source_data == NULL) {
			llcache_object_destroy(newobj);
			return NSERROR_NOMEM;
		}
		memcpy(newobj->source_data, object->source_data,
				newobj->source_len);
	}

	if (object->num_headers > 0) {
		newobj->headers = calloc(sizeof(llcache_header),
				object->num_headers);
		if (newobj->headers == NULL) {
			llcache_object_destroy(newobj);
			return NSERROR_NOMEM;
		}
		while (newobj->num_headers < object->num_headers) {
			llcache_header *nh =
					&(newobj->headers[newobj->num_headers]);
			llcache_header *oh =
					&(object->headers[newobj->num_headers]);
			newobj->num_headers += 1;
			nh->name = strdup(oh->name);
			nh->value = strdup(oh->value);
			if (nh->name == NULL || nh->value == NULL) {
				llcache_object_destroy(newobj);
				return NSERROR_NOMEM;
			}
		}
	}

	if (object->chain != NULL) {
		error = cert_chain_dup(object->chain, &newobj->chain);
		if (error != NSERROR_OK) {
			llcache_object_destroy(newobj);
			return error;
		}
	}

	newobj->fetch.state = LLCACHE_FETCH_COMPLETE;

	*snapshot = newobj;

	return NSERROR_OK;
}

/**
 * total ram usage of object
 *
 * \param object The object to calculate the total RAM usage of.
 * \return The total RAM usage in bytes.
 */
static inline uint32_t
total_object_size(llcache_object *object)
{
	uint32_t tot;
	size_t hdrc;

	tot = sizeof(*object);
	tot += nsurl_length(object->url);

	if (object->source_data != NULL) {
		tot += object->source_len;
	}

	tot += sizeof(llcache_header) * object->num_headers;

	for (hdrc = 0; hdrc < object->num_headers; hdrc++) {
		if (object->headers[hdrc].name != NULL) {
			tot += strlen(object->headers[hdrc].name);
		}
		if (object->headers[hdrc].value != NULL) {
			tot += strlen(object->headers[hdrc].value);
		}
	}

	tot += cert_chain_size(object->chain);

	return tot;
}

/******************************************************************************
 * Public API								      *
 ******************************************************************************/

/*
 * Attempt to clean the cache
 *
 * The memory cache cleaning discards objects in order of increasing value.
 *
 * Exported interface documented in llcache.h
 */
void llcache_clean(bool purge)
{
	llcache_object *object, *next;
	uint32_t llcache_size = 0;
	int remaining_lifetime;
	uint32_t limit;

	NSLOG(llcache, DEBUG, "Attempting cache clean");

	/* If the cache is being purged set the size limit to zero. */
	if (purge) {
		limit = 0;
	} else {
		limit = llcache->limit;
	}

	/* Uncacheable objects with no users or fetches */
	for (object = llcache->uncached_objects;
	     object != NULL;
	     object = next) {
		next = object->next;

		/* The candidate count of uncacheable objects is always 0 */
		if ((object->users == NULL) &&
		    (object->candidate_count == 0) &&
		    (object->fetch.fetch == NULL)) {
			NSLOG(llcache, DEBUG, "Discarding uncachable object with no users (%p) %s",
				    object, nsurl_access(object->url));

			llcache_object_remove_from_list(object,
					&llcache->uncached_objects);
			llcache_object_destroy(object);
		} else {
			llcache_size += total_object_size(object);
		}
	}


	/* Stale cacheable objects with no users or pending fetches */
	for (object = llcache->cached_objects;
	     object != NULL;
	     object = next) {
		next = object->next;

		remaining_lifetime = llcache_object_rfc2616_remaining_lifetime(
				&object->cache);

		if ((object->users == NULL) &&
		    (object->candidate_count == 0) &&
		    (object->fetch.fetch == NULL) &&
		    (remaining_lifetime <= 0)) {
			/* object is stale */
			NSLOG(llcache, DEBUG, "discarding stale cacheable object with no "
					"users or pending fetches (%p) %s",
					object, nsurl_access(object->url));

				llcache_object_remove_from_list(object,
						&llcache->cached_objects);

				if (object->store_state == LLCACHE_STATE_DISC) {
					guit->llcache->invalidate(object->url);
				}

				llcache_object_destroy(object);

		} else {
			/* object has users so account for the storage */
			llcache_size += total_object_size(object);
		}
	}

	/* if the cache limit is exceeded try to make some objects
	 * persistent so their RAM can be reclaimed in the next
	 * step
	 */
	if (limit < llcache_size) {
		llcache_persist(NULL);
	}

	/* Source data of fresh cacheable objects with no users, no
	 * pending fetches and pushed to persistent store while the
	 * cache exceeds the configured size.
	 */
	for (object = llcache->cached_objects;
	     ((limit < llcache_size) && (object != NULL));
	     object = next) {
		next = object->next;
		if ((object->users == NULL) &&
		    (object->candidate_count == 0) &&
		    (object->fetch.fetch == NULL) &&
		    (object->store_state == LLCACHE_STATE_DISC)) {
			guit->llcache->release(object->url, BACKING_STORE_NONE);

			object->source_data = NULL;

			llcache_size -=	object->source_len;

			NSLOG(llcache, DEBUG,
			      "Freeing source data for %p len:%"PRIssizet,
			      object, object->source_len);
		}
	}

	/* Fresh cacheable objects with no users, no pending fetches
	 * and pushed to persistent store while the cache exceeds
	 * the configured size. Effectively just the llcache object metadata.
	 */
	for (object = llcache->cached_objects;
	     ((limit < llcache_size) && (object != NULL));
	     object = next) {
		next = object->next;
		if ((object->users == NULL) &&
		    (object->candidate_count == 0) &&
		    (object->fetch.fetch == NULL) &&
		    (object->store_state == LLCACHE_STATE_DISC) &&
		    (object->source_data == NULL)) {
			NSLOG(llcache, DEBUG,
			     "discarding backed object len:%"PRIssizet" age:%ld (%p) %s",
			      object->source_len,
			      (long)(time(NULL) - object->last_used),
			      object,
			      nsurl_access(object->url));

			llcache_size -=	total_object_size(object);

			llcache_object_remove_from_list(object,
						&llcache->cached_objects);
			llcache_object_destroy(object);

		}
	}

	/* Fresh cacheable objects with no users or pending fetches
	 * while the cache exceeds the configured size. These are the
	 * most valuable objects as replacing them is a full network
	 * fetch
	 */
	for (object = llcache->cached_objects;
	     ((limit < llcache_size) && (object != NULL));
	     object = next) {
		next = object->next;

		if ((object->users == NULL) &&
		    (object->candidate_count == 0) &&
		    (object->fetch.fetch == NULL) &&
		    (object->store_state == LLCACHE_STATE_RAM)) {
			NSLOG(llcache, DEBUG,
			      "discarding fresh object len:%"PRIssizet" age:%ld (%p) %s",
			      object->source_len,
			      (long)(time(NULL) - object->last_used),
			      object,
			      nsurl_access(object->url));

			llcache_size -=	object->source_len + sizeof(*object);

			llcache_object_remove_from_list(object,
						&llcache->cached_objects);
			llcache_object_destroy(object);
		}
	}

	NSLOG(llcache, DEBUG, "Size: %u (limit: %u)", llcache_size, limit);
}

/* Exported interface documented in content/llcache.h */
nserror
llcache_initialise(const struct llcache_parameters *prm)
{
	llcache = calloc(1, sizeof(struct llcache_s));
	if (llcache == NULL) {
		return NSERROR_NOMEM;
	}

	llcache->limit = prm->limit;
	llcache->minimum_lifetime = prm->minimum_lifetime;
	llcache->minimum_bandwidth = prm->minimum_bandwidth;
	llcache->maximum_bandwidth = prm->maximum_bandwidth;
	llcache->time_quantum = prm->time_quantum;
	llcache->fetch_attempts = prm->fetch_attempts;
	llcache->all_caught_up = true;

	NSLOG(llcache, INFO,
	      "llcache initialising with a limit of %d bytes",
	      llcache->limit);

	/* backing store initialisation */
	return guit->llcache->initialise(&prm->store);
}


/* Exported interface documented in content/llcache.h */
void llcache_finalise(void)
{
	llcache_object *object, *next;
	uint64_t total_bandwidth = 0; /* total bandwidth */

	/* Attempt to persist anything we have left lying around */
	llcache_persist(NULL);
	/* Now clear the persistence callback */
	guit->misc->schedule(-1, llcache_persist, NULL);

	/* Clean uncached objects */
	for (object = llcache->uncached_objects; object != NULL; object = next) {
		llcache_object_user *user, *next_user;

		next = object->next;

		for (user = object->users; user != NULL; user = next_user) {
			next_user = user->next;

			if (user->handle != NULL)
				free(user->handle);

			free(user);
		}

		/* Fetch system has already been destroyed */
		object->fetch.fetch = NULL;

		llcache_object_destroy(object);
	}

	/* Clean cached objects */
	for (object = llcache->cached_objects; object != NULL; object = next) {
		llcache_object_user *user, *next_user;

		next = object->next;

		for (user = object->users; user != NULL; user = next_user) {
			next_user = user->next;

			if (user->handle != NULL)
			       free(user->handle);

			free(user);
		}

		/* Fetch system has already been destroyed */
		object->fetch.fetch = NULL;

		llcache_object_destroy(object);
	}

	/* backing store finalisation */
	guit->llcache->finalise();

	if (llcache->total_elapsed > 0) {
		total_bandwidth = (llcache->total_written * 1000) /
			llcache->total_elapsed;
	}

	NSLOG(llcache, INFO,
	      "Backing store wrote %"PRIu64" bytes in %"PRIu64" ms ""(average %"PRIu64" bytes/second)",
	      llcache->total_written,
	      llcache->total_elapsed,
	      total_bandwidth);

	free(llcache);
	llcache = NULL;
}

/**
 * Catch up the cache users with state changes from fetchers.
 *
 * \param ignored We ignore this because all our state comes from llcache.
 */
static void llcache_catch_up_all_users(void *ignored)
{
	llcache_object *object;

	/* Assume after this we'll be all caught up.  If any user of a handle
	 * defers then we'll invalidate all_caught_up and reschedule via
	 * llcache_users_not_caught_up()
	 */
	llcache->all_caught_up = true;

	/* Catch new users up with state of objects */
	for (object = llcache->cached_objects; object != NULL;
			object = object->next) {
		llcache_object_notify_users(object);
	}

	for (object = llcache->uncached_objects; object != NULL;
			object = object->next) {
		llcache_object_notify_users(object);
	}
}

/**
 * Ask for ::llcache_catch_up_all_users to be scheduled ASAP to pump the
 * user state machines.
 */
static void llcache_users_not_caught_up(void)
{
	if (llcache->all_caught_up) {
		llcache->all_caught_up = false;
		guit->misc->schedule(0, llcache_catch_up_all_users, NULL);
	}
}


/* Exported interface documented in content/llcache.h */
nserror llcache_handle_retrieve(nsurl *url, uint32_t flags,
		nsurl *referer, const llcache_post_data *post,
		llcache_handle_callback cb, void *pw,
		llcache_handle **result)
{
	nserror error;
	llcache_object_user *user;
	llcache_object *object;
	nsurl *hsts_url;
	bool hsts_in_use;

	/* Perform HSTS transform */
	error = llcache_hsts_transform_url(url, &hsts_url, &hsts_in_use);
	if (error != NSERROR_OK) {
		return error;
	}

	/* Can we fetch this URL at all? */
	if (fetch_can_fetch(hsts_url) == false) {
		nsurl_unref(hsts_url);
		return NSERROR_NO_FETCH_HANDLER;
	}

	/* Create a new object user */
	error = llcache_object_user_new(cb, pw, &user);
	if (error != NSERROR_OK) {
		nsurl_unref(hsts_url);
		return error;
	}

	/* Retrieve a suitable object from the cache,
	 * creating a new one if needed. */
	error = llcache_object_retrieve(hsts_url, flags, referer, post, 0,
			hsts_in_use, &object);
	if (error != NSERROR_OK) {
		llcache_object_user_destroy(user);
		nsurl_unref(hsts_url);
		return error;
	}

	/* Add user to object */
	llcache_object_add_user(object, user);

	*result = user->handle;

	/* Users exist which are now not caught up! */
	llcache_users_not_caught_up();

	nsurl_unref(hsts_url);

	return NSERROR_OK;
}


/* Exported interface documented in content/llcache.h */
nserror llcache_handle_change_callback(llcache_handle *handle,
		llcache_handle_callback cb, void *pw)
{
	handle->cb = cb;
	handle->pw = pw;

	return NSERROR_OK;
}


/* Exported interface documented in content/llcache.h */
nserror llcache_handle_release(llcache_handle *handle)
{
	nserror error = NSERROR_OK;
	llcache_object *object = handle->object;
	llcache_object_user *user = llcache_object_find_user(handle);

	assert(user != NULL);

	if (user->iterator_target) {
		/* Can't remove / delete user object if it's
		 * the target of an iterator */
		user->queued_for_delete = true;
	} else {
		/* Remove the user from the object and destroy it */
		error = llcache_object_remove_user(object, user);
		if (error == NSERROR_OK) {
			error = llcache_object_user_destroy(user);
		}
	}

	return error;
}

/* Exported interface documented in content/llcache.h */
nserror llcache_handle_clone(llcache_handle *handle, llcache_handle **result)
{
	nserror error;
	llcache_object_user *newuser;

	error = llcache_object_user_new(handle->cb, handle->pw, &newuser);
	if (error == NSERROR_OK) {
		llcache_object_add_user(handle->object, newuser);
		newuser->handle->state = handle->state;
		*result = newuser->handle;
	}

	return error;
}

/* See llcache.h for documentation */
nserror llcache_handle_abort(llcache_handle *handle)
{
	llcache_object_user *user = llcache_object_find_user(handle);
	llcache_object *object = handle->object, *newobject;
	nserror error = NSERROR_OK;
	bool all_alone = true;

	/* Determine if we are the only user */
	if (user->prev != NULL)
		all_alone = false;
	if (user->next != NULL)
		all_alone = false;

	if (all_alone == false) {
		/* We must snapshot this object */
		error = llcache_object_snapshot(object, &newobject);
		if (error != NSERROR_OK)
			return error;

		/* Move across to the new object */
		if (user->iterator_target) {
			/* User is current iterator target, clone it */
			llcache_object_user *newuser =
					calloc(1, sizeof(llcache_object_user));
			if (newuser == NULL) {
				llcache_object_destroy(newobject);
				return NSERROR_NOMEM;
			}

			/* Move handle across to clone */
			newuser->handle = user->handle;
			user->handle = NULL;

			/* Mark user as needing deletion */
			user->queued_for_delete = true;

			llcache_object_add_user(newobject, newuser);
		} else {
			llcache_object_remove_user(object, user);
			llcache_object_add_user(newobject, user);
		}

		/* Add new object to uncached list */
		llcache_object_add_to_list(newobject,
				&llcache->uncached_objects);
	} else {
		/* We're the only user, so abort any fetch in progress */
		if (object->fetch.fetch != NULL) {
			fetch_abort(object->fetch.fetch);
			object->fetch.fetch = NULL;
		}

		object->fetch.state = LLCACHE_FETCH_COMPLETE;

		/* Invalidate cache control data */
		llcache_invalidate_cache_control_data(object);
	}

	return error;
}

/* See llcache.h for documentation */
nserror llcache_handle_force_stream(llcache_handle *handle)
{
	llcache_object_user *user = llcache_object_find_user(handle);
	llcache_object *object = handle->object;

	/* Cannot stream if there are multiple users */
	if (user->prev != NULL || user->next != NULL)
		return NSERROR_OK;

	/* Forcibly uncache this object */
	if (llcache_object_in_list(object, llcache->cached_objects)) {
		llcache_object_remove_from_list(object,
				&llcache->cached_objects);
		llcache_object_add_to_list(object, &llcache->uncached_objects);
	}

	object->fetch.flags |= LLCACHE_RETRIEVE_STREAM_DATA;

	return NSERROR_OK;
}

/* See llcache.h for documentation */
nserror llcache_handle_invalidate_cache_data(llcache_handle *handle)
{
	if ((handle->object != NULL) &&
	    (handle->object->fetch.fetch == NULL) &&
	    (handle->object->cache.no_cache == LLCACHE_VALIDATE_FRESH)) {
		/* mark the cached object as requiring validation */
		handle->object->cache.no_cache = LLCACHE_VALIDATE_ONCE;
	}

	return NSERROR_OK;
}

/* See llcache.h for documentation */
nsurl *llcache_handle_get_url(const llcache_handle *handle)
{
	return handle->object != NULL ? handle->object->url : NULL;
}

/* See llcache.h for documentation */
const uint8_t *llcache_handle_get_source_data(const llcache_handle *handle,
		size_t *size)
{
	*size = handle->object != NULL ? handle->object->source_len : 0;

	return handle->object != NULL ? handle->object->source_data : NULL;
}

/* See llcache.h for documentation */
const char *llcache_handle_get_header(const llcache_handle *handle,
		const char *key)
{
	const llcache_object *object = handle->object;
	size_t i;

	if (object == NULL)
		return NULL;

	/* About as trivial as possible */
	for (i = 0; i < object->num_headers; i++) {
		if (strcasecmp(key, object->headers[i].name) == 0)
			return object->headers[i].value;
	}

	return NULL;
}

/* See llcache.h for documentation */
bool llcache_handle_references_same_object(const llcache_handle *a,
		const llcache_handle *b)
{
	return a->object == b->object;
}
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/*
 * Copyright 2009 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Low-level resource cache (interface)
 */

#ifndef NETSURF_CONTENT_LLCACHE_H_
#define NETSURF_CONTENT_LLCACHE_H_

#include <stdbool.h>
#include <stddef.h>
#include <stdint.h>

#include "utils/errors.h"
#include "utils/nsurl.h"

struct cert_chain;
struct fetch_multipart_data;

/** Handle for low-level cache object */
typedef struct llcache_handle llcache_handle;

/** POST data object for low-level cache requests */
typedef struct llcache_post_data {
	enum {
		LLCACHE_POST_URL_ENCODED,
		LLCACHE_POST_MULTIPART
	} type;				/**< Type of POST data */
	union {
		char *urlenc;		/**< URL encoded data */
		struct fetch_multipart_data *multipart; /**< Multipart data */
	} data;				/**< POST data content */
} llcache_post_data;

/** Flags for low-level cache object retrieval */
enum llcache_retrieve_flag {
	/* Note: We're permitted a maximum of 16 flags which must reside in the
	 * bottom 16 bits of the flags word. See hlcache.h for further details.
	 */
	/** Force a new fetch */
	LLCACHE_RETRIEVE_FORCE_FETCH    = (1 << 0),
	/** Requested URL was verified */
	LLCACHE_RETRIEVE_VERIFIABLE     = (1 << 1),
	/**< No error pages */
	LLCACHE_RETRIEVE_NO_ERROR_PAGES = (1 << 2),
	/**< Stream data (implies that object is not cacheable) */
	LLCACHE_RETRIEVE_STREAM_DATA    = (1 << 3)
};

/** Low-level cache event types */
typedef enum {
	LLCACHE_EVENT_GOT_CERTS,        /**< SSL certificates arrived */
	LLCACHE_EVENT_HAD_HEADERS,	/**< Received all headers */
	LLCACHE_EVENT_HAD_DATA,		/**< Received some data */
	LLCACHE_EVENT_DONE,		/**< Finished fetching data */

	LLCACHE_EVENT_ERROR,		/**< An error occurred during fetch */
	LLCACHE_EVENT_PROGRESS,		/**< Fetch progress update */

	LLCACHE_EVENT_REDIRECT		/**< Fetch URL redirect occured */
} llcache_event_type;

/**
 * Low-level cache events.
 *
 * Lifetime of contained information is only for the duration of the event
 * and must be copied if it is desirable to retain.
 */
typedef struct {
	llcache_event_type type;            /**< Type of event */
	union {
		struct {
			const uint8_t *buf; /**< Buffer of data */
			size_t len;	    /**< Byte length of buffer */
		} data;                     /**< Received data */
		struct {
			nserror code;       /**< The error code */
			const char *msg;    /**< Error message */
		} error;
		const char *progress_msg;   /**< Progress message */
		struct {
			nsurl *from;	    /**< Redirect origin */
			nsurl *to;	    /**< Redirect target */
		} redirect;                 /**< Fetch URL redirect occured */
		const struct cert_chain *chain;    /**< Certificate chain */
	} data;				    /**< Event data */
} llcache_event;

/**
 * Client callback for low-level cache events
 *
 * \param handle  Handle for which event is issued
 * \param event   Event data
 * \param pw      Pointer to client-specific data
 * \return NSERROR_OK on success, appropriate error otherwise.
 */
typedef nserror (*llcache_handle_callback)(llcache_handle *handle,
		const llcache_event *event, void *pw);

/**
 * Parameters to configure the low level cache backing store.
 */
struct llcache_store_parameters {
	const char *path; /**< The path to the backing store */

	size_t limit; /**< The backing store upper bound target size */
	size_t hysteresis; /**< The hysteresis around the target size */
};

/**
 * Parameters to configure the low level cache.
 */
struct llcache_parameters {
	size_t limit; /**< The target upper bound for the RAM cache size */
	size_t hysteresis; /**< The hysteresis around the target size */

	/** The minimum lifetime to consider sending objects to backing store.*/
	int minimum_lifetime;

	/** The minimum bandwidth to allow the backing store to
	 * use in bytes/second
	 */
	size_t minimum_bandwidth;

	/** The maximum bandwidth to allow the backing store to use in
	 * bytes/second
	 */
	size_t maximum_bandwidth;

	/** The time quantum over which to calculate the bandwidth values
	 */
	unsigned long time_quantum;

	/** The number of fetches to attempt when timing out */
	uint32_t fetch_attempts;

	struct llcache_store_parameters store;
};

/**
 * Initialise the low-level cache
 *
 * \param parameters cache configuration parameters.
 * \return NSERROR_OK on success, appropriate error otherwise.
 */
nserror llcache_initialise(const struct llcache_parameters *parameters);

/**
 * Finalise the low-level cache
 */
void llcache_finalise(void);

/**
 * Cause the low-level cache to attempt to perform cleanup.
 *
 * No guarantees are made as to whether or not cleanups will take
 * place and what, if any, space savings will be made.
 *
 * \param purge Any objects held in the cache that are safely removable will
 *              be freed regardless of the configured size limits.
 */
void llcache_clean(bool purge);

/**
 * Retrieve a handle for a low-level cache object
 *
 * \param url      URL of the object to fetch
 * \param flags    Object retrieval flags
 * \param referer  Referring URL, or NULL if none
 * \param post     POST data, or NULL for a GET request
 * \param cb       Client callback for events
 * \param pw       Pointer to client-specific data
 * \param result   Pointer to location to recieve cache handle
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror llcache_handle_retrieve(nsurl *url, uint32_t flags,
		nsurl *referer, const llcache_post_data *post,
		llcache_handle_callback cb, void *pw,
		llcache_handle **result);

/**
 * Change the callback associated with a low-level cache handle
 *
 * \param handle  Handle to change callback of
 * \param cb      New callback
 * \param pw      Client data for new callback
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror llcache_handle_change_callback(llcache_handle *handle,
		llcache_handle_callback cb, void *pw);

/**
 * Release a low-level cache handle
 *
 * \param handle  Handle to release
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror llcache_handle_release(llcache_handle *handle);

/**
 * Clone a low-level cache handle, producing a new handle to
 * the same fetch/content.
 *
 * \param handle  Handle to clone
 * \param result  Pointer to location to receive cloned handle
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror llcache_handle_clone(llcache_handle *handle, llcache_handle **result);

/**
 * Abort a low-level fetch, informing all users of this action.
 *
 * \param handle  Handle to abort
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror llcache_handle_abort(llcache_handle *handle);

/**
 * Force a low-level cache handle into streaming mode
 *
 * \param handle  Handle to stream
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror llcache_handle_force_stream(llcache_handle *handle);

/**
 * Invalidate cache data for a low-level cache object
 *
 * \param handle  Handle to invalidate
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror llcache_handle_invalidate_cache_data(llcache_handle *handle);

/**
 * Retrieve the post-redirect URL of a low-level cache object
 *
 * \param handle  Handle to retrieve URL from
 * \return Post-redirect URL of cache object
 */
nsurl *llcache_handle_get_url(const llcache_handle *handle);

/**
 * Retrieve source data of a low-level cache object
 *
 * \param handle  Handle to retrieve source data from
 * \param size    Pointer to location to receive byte length of data
 * \return Pointer to source data
 */
const uint8_t *llcache_handle_get_source_data(const llcache_handle *handle,
		size_t *size);

/**
 * Retrieve a header value associated with a low-level cache object
 *
 * \param handle  Handle to retrieve header from
 * \param key     Header name
 * \return Header value, or NULL if header does not exist
 *
 * \todo Make the key an enumeration, to avoid needless string comparisons
 * \todo Forcing the client to parse the header value seems wrong.
 *       Better would be to return the actual value part and an array of
 *       key-value pairs for any additional parameters.
 * \todo Deal with multiple headers of the same key (e.g. Set-Cookie)
 */
const char *llcache_handle_get_header(const llcache_handle *handle,
		const char *key);

/**
 * Determine if the same underlying object is referenced by the given handles
 *
 * \param a  First handle
 * \param b  Second handle
 * \return True if handles reference the same object, false otherwise
 */
bool llcache_handle_references_same_object(const llcache_handle *a,
		const llcache_handle *b);

#endif
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/*
 * Copyright 2011 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * MIME type sniffer implementation
 *
 * Spec version: 2011-11-27
 */

#include <string.h>
#include <strings.h>

#include "utils/http.h"
#include "utils/utils.h"
#include "utils/corestrings.h"

#include "content/content_factory.h"
#include "content/mimesniff.h"

struct map_s {
	const uint8_t *sig;
	size_t len;
	bool safe;
	lwc_string **type;
};

static bool mimesniff__has_binary_octets(const uint8_t *data, size_t len)
{
	const uint8_t *end = data + len;

	while (data != end) {
		const uint8_t c = *data;

		/* Binary iff in C0 and not ESC, CR, FF, LF, HT */
		if (c <= 0x1f && c != 0x1b && c != '\r' && c != '\f' &&
				c != '\n' && c != '\t')
			break;

		data++;
	}

	return data != end;
}

static nserror mimesniff__match_mp4(const uint8_t *data, size_t len,
		lwc_string **effective_type)
{
	uint32_t box_size, i;

	/* ISO/IEC 14496-12:2008 $4.3 says (effectively):
	 *
	 * struct ftyp_box {
	 *   uint32_t size; (in octets, including size+type words)
	 *   uint32_t type; (== 'ftyp')
	 *   uint32_t major_brand;
	 *   uint32_t minor_version;
	 *   uint32_t compatible_brands[];
	 * }
	 *
	 * Note 1: A size of 0 implies that the length of the box is designated
	 * by the remaining input data (and thus may only occur in the last
	 * box in the input). We'll reject this below, as it's pointless
	 * sniffing input that contains no boxes other than 'ftyp'.
	 *
	 * Note 2: A size of 1 implies an additional uint64_t field after
	 * the type which contains the extended box size. We'll reject this,
	 * too, as it implies a minimum of (2^32 - 24) / 4 compatible brands,
	 * which is decidely unlikely.
	 */

	/* 12 reflects the minimum number of octets needed to sniff useful
	 * information out of an 'ftyp' box (i.e. the size, type,
	 * and major_brand words). */
	if (len < 12)
		return NSERROR_NOT_FOUND;

	/* Box size is big-endian */
	box_size = (data[0] << 24) | (data[1] << 16) | (data[2] << 8) | data[3];

	/* Require that we can read the entire box, and reject bad box sizes */
	if (len < box_size || box_size % 4 != 0)
		return NSERROR_NOT_FOUND;

	/* Ensure this is an 'ftyp' box */
	if (data[4] != 'f' || data[5] != 't' ||
			data[6] != 'y' || data[7] != 'p')
		return NSERROR_NOT_FOUND;

	/* Check if major brand begins with 'mp4' */
	if (data[8] == 'm' && data[9] == 'p' && data[10] == '4') {
		*effective_type = lwc_string_ref(corestring_lwc_video_mp4);
		return NSERROR_OK;
	}

	/* Search each compatible brand in the box for "mp4" */
	for (i = 16; i <= box_size - 4; i += 4) {
		if (data[i] == 'm' &&
		    data[i+1] == 'p' &&
		    data[i+2] == '4') {
			*effective_type = lwc_string_ref(corestring_lwc_video_mp4);
			return NSERROR_OK;
		}
	}

	return NSERROR_NOT_FOUND;
}

static nserror mimesniff__match_unknown_ws(const uint8_t *data, size_t len,
		lwc_string **effective_type)
{
#define SIG(t, s, x) { (const uint8_t *) s, SLEN(s), x, t }
	static const struct map_s ws_exact_match_types[] = {
		SIG(&corestring_lwc_text_xml, "<?xml", false),
		{ NULL, 0, false, NULL }
	};

	static const struct map_s ws_inexact_match_types[] = {
		SIG(&corestring_lwc_text_html, "<!DOCTYPE HTML", false),
		SIG(&corestring_lwc_text_html, "<HTML",          false),
		SIG(&corestring_lwc_text_html, "<HEAD",          false),
		SIG(&corestring_lwc_text_html, "<SCRIPT",        false),
		SIG(&corestring_lwc_text_html, "<IFRAME",        false),
		SIG(&corestring_lwc_text_html, "<H1",            false),
		SIG(&corestring_lwc_text_html, "<DIV",           false),
		SIG(&corestring_lwc_text_html, "<FONT",          false),
		SIG(&corestring_lwc_text_html, "<TABLE",         false),
		SIG(&corestring_lwc_text_html, "<A",             false),
		SIG(&corestring_lwc_text_html, "<STYLE",         false),
		SIG(&corestring_lwc_text_html, "<TITLE",         false),
		SIG(&corestring_lwc_text_html, "<B",             false),
		SIG(&corestring_lwc_text_html, "<BODY",          false),
		SIG(&corestring_lwc_text_html, "<BR",            false),
		SIG(&corestring_lwc_text_html, "<P",             false),
		SIG(&corestring_lwc_text_html, "<!--",           false),
		{ NULL, 0, false, NULL }
	};
#undef SIG
	const uint8_t *end = data + len;
	const struct map_s *it;

	/* Skip leading whitespace */
	while (data != end) {
		const uint8_t c = *data;

		if (c != '\t' && c != '\n' && c != '\f' &&
				c != '\r' && c != ' ')
			break;

		data++;
	}

	if (data == end)
		return NSERROR_NOT_FOUND;

	len = end - data;

	for (it = ws_exact_match_types; it->sig != NULL; it++) {
		if (it->len <= len && memcmp(data, it->sig, it->len) == 0) {
			*effective_type = lwc_string_ref(*it->type);
			return NSERROR_OK;
		}
	}

	for (it = ws_inexact_match_types; it->sig != NULL; it++) {
		/* +1 for trailing space or > */
		if (len < it->len + 1)
			continue;

		if (strncasecmp((const char *) data,
				(const char *) it->sig, it->len) == 0 &&
				(data[it->len] == ' ' ||
				data[it->len] == '>')) {
			*effective_type = lwc_string_ref(*it->type);
			return NSERROR_OK;
		}
	}

	return NSERROR_NOT_FOUND;
}

static nserror mimesniff__match_unknown_bom(const uint8_t *data, size_t len,
		lwc_string **effective_type)
{
#define SIG(t, s, x) { (const uint8_t *) s, SLEN(s), x, t }
	static const struct map_s bom_match_types[] = {
		SIG(&corestring_lwc_text_plain, "\xfe\xff",     false),
		SIG(&corestring_lwc_text_plain, "\xff\xfe",     false),
		SIG(&corestring_lwc_text_plain, "\xef\xbb\xbf", false),
		{ NULL, 0, false, NULL }
	};
#undef SIG
	const struct map_s *it;

	for (it = bom_match_types; it->sig != NULL; it++) {
		if (it->len <= len && memcmp(data, it->sig, it->len) == 0) {
			*effective_type = lwc_string_ref(*it->type);
			return NSERROR_OK;
		}
	}

	return NSERROR_NOT_FOUND;
}

static nserror mimesniff__match_unknown_riff(const uint8_t *data, size_t len,
		lwc_string **effective_type)
{
#define SIG(t, s, x) { (const uint8_t *) s, SLEN(s), x, t }
	static const struct map_s riff_match_types[] = {
		SIG(&corestring_lwc_image_webp, "WEBPVP", true),
		SIG(&corestring_lwc_audio_wave, "WAVE",   true),
		{ NULL, 0, false, NULL }
	};
#undef SIG
	const struct map_s *it;

	for (it = riff_match_types; it->sig != NULL; it++) {
		if (it->len + SLEN("RIFF????") <= len &&
				memcmp(data, "RIFF", SLEN("RIFF")) == 0 &&
				memcmp(data + SLEN("RIFF????"),
						it->sig, it->len) == 0) {
			*effective_type = lwc_string_ref(*it->type);
			return NSERROR_OK;
		}
	}

	return NSERROR_NOT_FOUND;
}

static nserror mimesniff__match_unknown_exact(const uint8_t *data, size_t len,
		bool allow_unsafe, lwc_string **effective_type)
{
#define SIG(t, s, x) { (const uint8_t *) s, SLEN(s), x, t }
	static const struct map_s exact_match_types[] = {
		SIG(&corestring_lwc_image_gif, "GIF87a", true),
		SIG(&corestring_lwc_image_gif, "GIF89a", true),
		SIG(&corestring_lwc_image_png, "\x89PNG\r\n\x1a\n", true),
		SIG(&corestring_lwc_image_jpeg, "\xff\xd8\xff", true),
		SIG(&corestring_lwc_image_bmp, "BM", true),
		SIG(&corestring_lwc_image_vnd_microsoft_icon, "\x00\x00\x01\x00", true),
		SIG(&corestring_lwc_application_ogg, "OggS\x00", true),
		SIG(&corestring_lwc_video_webm, "\x1a\x45\xdf\xa3", true),
		SIG(&corestring_lwc_application_x_rar_compressed, "Rar \x1a\x07\x00", true),
		SIG(&corestring_lwc_application_zip, "PK\x03\x04", true),
		SIG(&corestring_lwc_application_x_gzip, "\x1f\x8b\x08", true),
		SIG(&corestring_lwc_application_postscript, "%!PS-Adobe-",true),
		SIG(&corestring_lwc_application_pdf, "%PDF-", false),
		{ NULL, 0, false, NULL }
	};
#undef SIG
	const struct map_s *it;

	for (it = exact_match_types; it->sig != NULL; it++) {
		if (it->len <= len && memcmp(data, it->sig, it->len) == 0 &&
				(allow_unsafe || it->safe)) {
			*effective_type = lwc_string_ref(*it->type);
			return NSERROR_OK;
		}
	}

	return NSERROR_NOT_FOUND;
}

static nserror mimesniff__match_unknown(const uint8_t *data, size_t len,
		bool allow_unsafe, lwc_string **effective_type)
{
	if (mimesniff__match_unknown_exact(data, len, allow_unsafe,
			effective_type) == NSERROR_OK)
		return NSERROR_OK;

	if (mimesniff__match_unknown_riff(data, len,
			effective_type) == NSERROR_OK)
		return NSERROR_OK;

	if (allow_unsafe == false)
		return NSERROR_NOT_FOUND;

	if (mimesniff__match_unknown_bom(data, len,
			effective_type) == NSERROR_OK)
		return NSERROR_OK;

	if (mimesniff__match_unknown_ws(data, len,
			effective_type) == NSERROR_OK)
		return NSERROR_OK;

	if (mimesniff__match_mp4(data, len, effective_type) == NSERROR_OK)
		return NSERROR_OK;

	return NSERROR_NOT_FOUND;
}

static nserror mimesniff__compute_unknown(const uint8_t *data, size_t len,
		lwc_string **effective_type)
{
	if (data == NULL)
		return NSERROR_NEED_DATA;

	len = min(len, 512);

	if (mimesniff__match_unknown(data, len, true,
				     effective_type) == NSERROR_OK) {
		return NSERROR_OK;
	}

	if (mimesniff__has_binary_octets(data, len) == false) {
		/* No binary octets => text/plain */
		*effective_type = lwc_string_ref(corestring_lwc_text_plain);
		return NSERROR_OK;
	}

	*effective_type = lwc_string_ref(corestring_lwc_application_octet_stream);

	return NSERROR_OK;
}

static nserror mimesniff__compute_text_or_binary(const uint8_t *data,
		size_t len, lwc_string **effective_type)
{
	if (data == NULL) {
		return NSERROR_NEED_DATA;
	}

	len = min(len, 512);

	if (len >= 3 && ((data[0] == 0xfe && data[1] == 0xff) ||
			(data[0] == 0xff && data[1] == 0xfe) ||
			(data[0] == 0xef && data[1] == 0xbb &&
				data[2] == 0xbf))) {
		/* Found a BOM => text/plain */
		*effective_type = lwc_string_ref(corestring_lwc_text_plain);
		return NSERROR_OK;
	}

	if (mimesniff__has_binary_octets(data, len) == false) {
		/* No binary octets => text/plain */
		*effective_type = lwc_string_ref(corestring_lwc_text_plain);
		return NSERROR_OK;
	}

	if (mimesniff__match_unknown(data, len, false,
			effective_type) == NSERROR_OK)
		return NSERROR_OK;

	*effective_type = lwc_string_ref(corestring_lwc_application_octet_stream);

	return NSERROR_OK;
}

static nserror mimesniff__compute_image(lwc_string *official_type,
		const uint8_t *data, size_t len, lwc_string **effective_type)
{
#define SIG(t, s) { (const uint8_t *) s, SLEN(s), t }
	static const struct it_s {
		const uint8_t *sig;
		size_t len;
		lwc_string **type;
	} image_types[] = {
		SIG(&corestring_lwc_image_gif, "GIF87a"),
		SIG(&corestring_lwc_image_gif, "GIF89a"),
		SIG(&corestring_lwc_image_png, "\x89PNG\r\n\x1a\n"),
		SIG(&corestring_lwc_image_jpeg, "\xff\xd8\xff"),
		SIG(&corestring_lwc_image_bmp, "BM"),
		SIG(&corestring_lwc_image_vnd_microsoft_icon, "\x00\x00\x01\x00"),
		{ NULL, 0, NULL }
	};
#undef SIG

	const struct it_s *it;

	if (data == NULL) {
		lwc_string_unref(official_type);
		return NSERROR_NEED_DATA;
	}

	for (it = image_types; it->sig != NULL; it++) {
		if (it->len <= len && memcmp(data, it->sig, it->len) == 0) {
			lwc_string_unref(official_type);
			*effective_type = lwc_string_ref(*it->type);
			return NSERROR_OK;
		}
	}

	/* WebP has a signature that doesn't fit into the above table */
	if (SLEN("RIFF????WEBPVP") <= len &&
			memcmp(data, "RIFF", SLEN("RIFF")) == 0 &&
			memcmp(data + SLEN("RIFF????"),
					"WEBPVP", SLEN("WEBPVP")) == 0 ) {
		lwc_string_unref(official_type);
		*effective_type = lwc_string_ref(corestring_lwc_image_webp);
		return NSERROR_OK;
	}

	*effective_type = official_type;

	return NSERROR_OK;
}

static nserror mimesniff__compute_feed_or_html(const uint8_t *data,
		size_t len, lwc_string **effective_type)
{
#define RDF_NS "http://www.w3.org/1999/02/22-rdf-syntax-ns#"
#define RSS_NS "http://purl.org/rss/1.0"

	enum state_e {
		BEFORE_BOM,
		BEFORE_MARKUP,
		MARKUP_START,
		COMMENT_OR_DOCTYPE,
		IN_COMMENT,
		IN_DOCTYPE,
		IN_PI,
		IN_TAG,
		IN_RDF
	} state = BEFORE_BOM;

	bool rdf = false, rss = false;
	const uint8_t *end;

	if (data == NULL)
		return NSERROR_NEED_DATA;

	end = data + min(len, 512);

	while (data < end) {
		const uint8_t c = *data;

#define MATCH(s) SLEN(s) <= (size_t) (end - data) && \
			memcmp(data, s, SLEN(s)) == 0

		switch (state) {
		case BEFORE_BOM:
			if (3 <= end - data && c == 0xef && data[1] == 0xbb &&
					data[2] == 0xbf) {
				data += 3;
			}

			state = BEFORE_MARKUP;
			break;
		case BEFORE_MARKUP:
			if (c == '\t' || c == '\n' || c	== '\r' || c == ' ')
				data++;
			else if (c != '<')
				data = end;
			else {
				state = MARKUP_START;
				data++;
			}
			break;
		case MARKUP_START:
			if (c == '!') {
				state = COMMENT_OR_DOCTYPE;
				data++;
			} else if (c == '?') {
				state = IN_PI;
				data++;
			} else {
				/* Reconsume input */
				state = IN_TAG;
			}
			break;
		case COMMENT_OR_DOCTYPE:
			if (2 <= end - data && c == '-' && data[1] == '-') {
				state = IN_COMMENT;
				data += 2;
			} else {
				/* Reconsume input */
				state = IN_DOCTYPE;
			}
			break;
		case IN_COMMENT:
			if (3 <= end - data && c == '-' && data[1] == '-' &&
					data[2] == '>') {
				state = BEFORE_MARKUP;
				data += 3;
			} else
				data++;
			break;
		case IN_DOCTYPE:
			if (c == '>')
				state = BEFORE_MARKUP;
			data++;
			break;
		case IN_PI:
			if (2 <= end - data && c == '?' && data[1] == '>') {
				state = BEFORE_MARKUP;
				data += 2;
			} else
				data++;
			break;
		case IN_TAG:
			if (MATCH("rss")) {
				*effective_type =
					lwc_string_ref(corestring_lwc_application_rss_xml);
				return NSERROR_OK;
			} else if (MATCH("feed")) {
				*effective_type =
					lwc_string_ref(corestring_lwc_application_atom_xml);
				return NSERROR_OK;
			} else if (MATCH("rdf:RDF")) {
				state = IN_RDF;
				data += SLEN("rdf:RDF");
			} else
				data = end;
			break;
		case IN_RDF:
			if (MATCH(RSS_NS)) {
				rss = true;
				data += SLEN(RSS_NS);
			} else if (MATCH(RDF_NS)) {
				rdf = true;
				data += SLEN(RDF_NS);
			} else
				data++;

			if (rdf && rss) {
				*effective_type = lwc_string_ref(corestring_lwc_application_rss_xml);
				return NSERROR_OK;
			}

			break;
		}
#undef MATCH
	}

	*effective_type = lwc_string_ref(corestring_lwc_text_html);

	return NSERROR_OK;

#undef RSS_NS
#undef RDF_NS
}

/* See mimesniff.h for documentation */
nserror
mimesniff_compute_effective_type(const char *content_type_header,
				 const uint8_t *data,
				 size_t len,
				 bool sniff_allowed,
				 bool image_only,
				 lwc_string **effective_type)
{
#define S(s) { s, SLEN(s) }
	static const struct tt_s {
		const char *data;
		size_t len;
	} text_types[] = {
		S("text/plain"),
		S("text/plain; charset=ISO-8859-1"),
		S("text/plain; charset=iso-8859-1"),
		S("text/plain; charset=UTF-8"),
		{ NULL, 0 }
	};
#undef S

	size_t content_type_header_len;
	http_content_type *ct;
	const struct tt_s *tt;
	bool match;
	nserror error;

	if (content_type_header == NULL) {
		if (sniff_allowed == false) {
			return NSERROR_NOT_FOUND;
		}

		/* No official type => unknown */
		return mimesniff__compute_unknown(data, len, effective_type);
	}

	error = http_parse_content_type(content_type_header, &ct);
	if (error != NSERROR_OK) {
		if (sniff_allowed == false)
			return NSERROR_NOT_FOUND;

		/* Unparseable => unknown */
		return mimesniff__compute_unknown(data, len, effective_type);
	}

	if (sniff_allowed == false) {
		*effective_type = lwc_string_ref(ct->media_type);
		http_content_type_destroy(ct);
		return NSERROR_OK;
	}

	if (image_only) {
		lwc_string *official_type;

		if (lwc_string_caseless_isequal(ct->media_type,
						corestring_lwc_image_svg,
						&match) == lwc_error_ok && match) {
			*effective_type = lwc_string_ref(corestring_lwc_image_svg);
			http_content_type_destroy(ct);
			return NSERROR_OK;
		}

		official_type = lwc_string_ref(ct->media_type);
		http_content_type_destroy(ct);
		return mimesniff__compute_image(official_type,
				data, len, effective_type);
	}

	content_type_header_len = strlen(content_type_header);

	/* Look for text types */
	for (tt = text_types; tt->data != NULL; tt++) {
		if (tt->len == content_type_header_len &&
		    memcmp(tt->data,
			   content_type_header,
			   content_type_header_len) == 0) {
			http_content_type_destroy(ct);
			return mimesniff__compute_text_or_binary(data, len,
					effective_type);
		}
	}

	/* unknown/unknown, application/unknown, * / * */
	if ((lwc_string_caseless_isequal(ct->media_type,
					 corestring_lwc_unknown_unknown,
					 &match) == lwc_error_ok && match) ||
	    (lwc_string_caseless_isequal(ct->media_type,
					 corestring_lwc_application_unknown,
					 &match) == lwc_error_ok && match) ||
	    (lwc_string_caseless_isequal(ct->media_type,
					 corestring_lwc_any,
					 &match) == lwc_error_ok && match)) {
		http_content_type_destroy(ct);
		return mimesniff__compute_unknown(data, len, effective_type);
	}

	/* +xml */
	if (lwc_string_length(ct->media_type) > SLEN("+xml") &&
			strncasecmp(lwc_string_data(ct->media_type) +
				lwc_string_length(ct->media_type) -
				SLEN("+xml"),
				"+xml", SLEN("+xml")) == 0) {
		/* Use official type */
		*effective_type = lwc_string_ref(ct->media_type);
		http_content_type_destroy(ct);
		return NSERROR_OK;
	}

	/* text/xml, application/xml */
	if ((lwc_string_caseless_isequal(ct->media_type,
					 corestring_lwc_text_xml,
					 &match) == lwc_error_ok && match) ||
	    (lwc_string_caseless_isequal(ct->media_type,
					 corestring_lwc_application_xml,
					 &match) == lwc_error_ok && match)) {
		/* Use official type */
		*effective_type = lwc_string_ref(ct->media_type);
		http_content_type_destroy(ct);
		return NSERROR_OK;
	}

	/* Image types */
	if (content_factory_type_from_mime_type(ct->media_type) ==
			CONTENT_IMAGE) {
		lwc_string *official_type = lwc_string_ref(ct->media_type);
		http_content_type_destroy(ct);
		return mimesniff__compute_image(official_type,
				data, len, effective_type);
	}

	/* text/html */
	if ((lwc_string_caseless_isequal(ct->media_type,
					 corestring_lwc_text_html,
					 &match) == lwc_error_ok && match)) {
		http_content_type_destroy(ct);
		return mimesniff__compute_feed_or_html(data, len,
						       effective_type);
	}

	/* Use official type */
	*effective_type = lwc_string_ref(ct->media_type);

	http_content_type_destroy(ct);

	return NSERROR_OK;
}







netsurf-vince/pdf/content/mimesniff.h

/*
 * Copyright 2011 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * MIME type sniffer interface
 */

#ifndef NETSURF_CONTENT_MIMESNIFF_H_
#define NETSURF_CONTENT_MIMESNIFF_H_

#include <stdbool.h>

#include <libwapcaplet/libwapcaplet.h>
#include "utils/errors.h"

struct llcache_handle;

/**
 * Compute the effective MIME type for an object
 *
 * The implementation uses the sniffing algorithm described in
 * http://mimesniff.spec.whatwg.org/
 *
 * \param content_type_header Source content type header
 * \param data            First data chunk, or NULL
 * \param len             Length of \a data, in bytes
 * \param sniff_allowed   Whether MIME type sniffing is allowed
 * \param image_only      Sniff image types only
 * \param effective_type  Location to receive computed type
 * \return NSERROR_OK on success,
 *         NSERROR_NEED_DATA iff \a data is NULL and data is needed
 *         NSERROR_NOT_FOUND if sniffing is prohibited and no 
 *                           Content-Type header was found
 */
nserror mimesniff_compute_effective_type(const char *content_type_header,
		const uint8_t *data, size_t len, bool sniff_allowed,
		bool image_only, lwc_string **effective_type);

#endif







netsurf-vince/pdf/content/no_backing_store.c

/*
 * Copyright 2014 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Low-level resource cache null persistant storage implementation.
 */

#include "utils/nsurl.h"

#include "content/backing_store.h"


/* default to disabled backing store */
static nserror initialise(const struct llcache_store_parameters *parameters)
{
	return NSERROR_OK;
}

static nserror finalise(void)
{
	return NSERROR_OK;
}

static nserror store(nsurl *url,
		     enum backing_store_flags flags,
		     uint8_t *data,
		     const size_t datalen)
{
	return NSERROR_SAVE_FAILED;
}

static nserror fetch(nsurl *url,
		     enum backing_store_flags flags,
		     uint8_t **data_out,
		     size_t *datalen_out)
{
	return NSERROR_NOT_FOUND;
}

static nserror invalidate(nsurl *url)
{
	return NSERROR_NOT_FOUND;
}

/**
 * release a previously fetched or stored memory object.
 *
 * if the BACKING_STORE_ALLOC flag was used with the fetch or
 * store operation for this url the returned storage is
 * unreferenced. When the reference count drops to zero the
 * storage is released.
 *
 * @param url The url is used as the unique primary key to invalidate.
 * @param[in] flags The flags to control how the object data is released.
 * @return NSERROR_OK on success or error code on faliure.
 */
static nserror release(nsurl *url, enum backing_store_flags flags)
{
	return NSERROR_NOT_FOUND;
}

static struct gui_llcache_table llcache_table = {
	.initialise = initialise,
	.finalise = finalise,
	.store = store,
	.fetch = fetch,
	.invalidate = invalidate,
	.release = release,
};

struct gui_llcache_table *null_llcache_table = &llcache_table;







netsurf-vince/pdf/content/textsearch.c

/*
 * Copyright 2004 John M Bell <jmb202@ecs.soton.ac.uk>
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Free text search
 */

#include <stdbool.h>
#include <stddef.h>
#include <stdlib.h>
#include <string.h>

#include "utils/errors.h"
#include "utils/utils.h"
#include "utils/ascii.h"
#include "netsurf/types.h"
#include "desktop/selection.h"

#include "content/content.h"
#include "content/content_protected.h"
#include "content/hlcache.h"
#include "content/textsearch.h"

/**
 * search match
 */
struct list_entry {
	/**
	 * previous match
	 */
	struct list_entry *prev;

	/**
	 * next match
	 */
	struct list_entry *next;

	/**
	 * start position of match
	 */
	unsigned start_idx;

	/**
	 * end of match
	 */
	unsigned end_idx;

	/**
	 * content opaque start pointer
	 */
	struct box *start_box;

	/**
	 * content opaque end pointer
	 */
	struct box *end_box;

	/**
	 * content specific selection object
	 */
	struct selection *sel;
};

/**
 * The context for a free text search
 */
struct textsearch_context {

	/**
	 * content search was performed upon
	 */
	struct content *c;

	/**
	 * opaque pointer passed to constructor.
	 */
	void *gui_p;

	/**
	 * List of matches
	 */
	struct list_entry *found;

	/**
	 * current selected match
	 */
	struct list_entry *current; /* first for select all */

	/**
	 * query string search results are for
	 */
	char *string;
	bool prev_case_sens;
	bool newsearch;
};


/**
 * broadcast textsearch message
 */
static inline void
textsearch_broadcast(struct textsearch_context *textsearch,
		     int type,
		     bool state,
		     const char *string)
{
	union content_msg_data msg_data;
	msg_data.textsearch.type = type;
	msg_data.textsearch.ctx = textsearch->gui_p;
	msg_data.textsearch.state = state;
	msg_data.textsearch.string = string;
	content_broadcast(textsearch->c, CONTENT_MSG_TEXTSEARCH, &msg_data);
}


/**
 * Release the memory used by the list of matches,
 * deleting selection objects too
 */
static void free_matches(struct textsearch_context *textsearch)
{
	struct list_entry *cur;
	struct list_entry *nxt;

	cur = textsearch->found->next;

	/*
	 * empty the list before clearing and deleting the selections
	 * because the the clearing may update the toolkit immediately,
	 * causing nested accesses to the list
	 */

	textsearch->found->prev = NULL;
	textsearch->found->next = NULL;

	for (; cur; cur = nxt) {
		nxt = cur->next;
		if (cur->sel) {
			selection_destroy(cur->sel);
		}
		free(cur);
	}
}


/**
 * Specifies whether all matches or just the current match should
 * be highlighted in the search text.
 */
static void search_show_all(bool all, struct textsearch_context *context)
{
	struct list_entry *a;

	for (a = context->found->next; a; a = a->next) {
		bool add = true;
		if (!all && a != context->current) {
			add = false;
			if (a->sel) {
				selection_destroy(a->sel);
				a->sel = NULL;
			}
		}

		if (add && !a->sel) {

			a->sel = selection_create(context->c);
			if (a->sel != NULL) {
				selection_init(a->sel);
				selection_set_position(a->sel,
						       a->start_idx,
						       a->end_idx);
			}
		}
	}
}


/**
 * Search for a string in a content.
 *
 * \param context The search context.
 * \param string the string to search for
 * \param string_len length of search string
 * \param flags flags to control the search.
 */
static nserror
search_text(struct textsearch_context *context,
	    const char *string,
	    int string_len,
	    search_flags_t flags)
{
	struct rect bounds;
	union content_msg_data msg_data;
	bool case_sensitive, forwards, showall;
	nserror res = NSERROR_OK;

	case_sensitive = ((flags & SEARCH_FLAG_CASE_SENSITIVE) != 0) ?
			true : false;
	forwards = ((flags & SEARCH_FLAG_FORWARDS) != 0) ? true : false;
	showall = ((flags & SEARCH_FLAG_SHOWALL) != 0) ? true : false;

	if (context->c == NULL) {
		return res;
	}

	/* check if we need to start a new search or continue an old one */
	if ((context->newsearch) ||
	    (context->prev_case_sens != case_sensitive)) {

		if (context->string != NULL) {
			free(context->string);
		}

		context->current = NULL;
		free_matches(context);

		context->string = malloc(string_len + 1);
		if (context->string != NULL) {
			memcpy(context->string, string, string_len);
			context->string[string_len] = '\0';
		}

		/* indicate find operation starting */
		textsearch_broadcast(context, CONTENT_TEXTSEARCH_FIND, true, NULL);


		/* call content find handler */
		res = context->c->handler->textsearch_find(context->c,
							   context,
							   string,
							   string_len,
							   case_sensitive);

		/* indicate find operation finished */
		textsearch_broadcast(context, CONTENT_TEXTSEARCH_FIND, false, NULL);

		if (res != NSERROR_OK) {
			free_matches(context);
			return res;
		}

		context->prev_case_sens = case_sensitive;

		/* new search, beginning at the top of the page */
		context->current = context->found->next;
		context->newsearch = false;

	} else if (context->current != NULL) {
		/* continued search in the direction specified */
		if (forwards) {
			if (context->current->next)
				context->current = context->current->next;
		} else {
			if (context->current->prev)
				context->current = context->current->prev;
		}
	}

	/* update match state */
	textsearch_broadcast(context,
			     CONTENT_TEXTSEARCH_MATCH,
			     (context->current != NULL),
			     NULL);

	search_show_all(showall, context);

	/* update back state */
	textsearch_broadcast(context,
			     CONTENT_TEXTSEARCH_BACK,
			     ((context->current != NULL) &&
			      (context->current->prev != NULL)),
			     NULL);

	/* update forward state */
	textsearch_broadcast(context,
			     CONTENT_TEXTSEARCH_FORWARD,
			     ((context->current != NULL) &&
			      (context->current->next != NULL)),
			     NULL);


	if (context->current == NULL) {
		/* no current match */
		return res;
	}

	/* call content match bounds handler */
	res = context->c->handler->textsearch_bounds(context->c,
					context->current->start_idx,
					context->current->end_idx,
					context->current->start_box,
					context->current->end_box,
					&bounds);
	if (res == NSERROR_OK) {
		msg_data.scroll.area = true;
		msg_data.scroll.x0 = bounds.x0;
		msg_data.scroll.y0 = bounds.y0;
		msg_data.scroll.x1 = bounds.x1;
		msg_data.scroll.y1 = bounds.y1;
		content_broadcast(context->c, CONTENT_MSG_SCROLL, &msg_data);
	}

	return res;
}


/**
 * Begins/continues the search process
 *
 * \note that this may be called many times for a single search.
 *
 * \param context The search context in use.
 * \param flags   The flags forward/back etc
 * \param string  The string to match
 */
static nserror
content_textsearch_step(struct textsearch_context *textsearch,
			search_flags_t flags,
			const char *string)
{
	int string_len;
	int i = 0;
	nserror res = NSERROR_OK;

	assert(textsearch != NULL);

	/* broadcast recent query string */
	textsearch_broadcast(textsearch,
			     CONTENT_TEXTSEARCH_RECENT,
			     false,
			     string);

	string_len = strlen(string);
	for (i = 0; i < string_len; i++) {
		if (string[i] != '#' && string[i] != '*')
			break;
	}

	if (i < string_len) {
		res = search_text(textsearch, string, string_len, flags);
	} else {
		union content_msg_data msg_data;

		free_matches(textsearch);

		/* update match state */
		textsearch_broadcast(textsearch,
				     CONTENT_TEXTSEARCH_MATCH,
				     true,
				     NULL);

		/* update back state */
		textsearch_broadcast(textsearch,
				     CONTENT_TEXTSEARCH_BACK,
				     false,
				     NULL);

		/* update forward state */
		textsearch_broadcast(textsearch,
				     CONTENT_TEXTSEARCH_FORWARD,
				     false,
				     NULL);

		/* clear scroll */
		msg_data.scroll.area = false;
		msg_data.scroll.x0 = 0;
		msg_data.scroll.y0 = 0;
		content_broadcast(textsearch->c,
				  CONTENT_MSG_SCROLL,
				  &msg_data);
	}

	return res;
}


/**
 * Terminate a search.
 *
 * \param c content to clear
 */
static nserror content_textsearch__clear(struct content *c)
{
	free(c->textsearch.string);
	c->textsearch.string = NULL;

	if (c->textsearch.context != NULL) {
		content_textsearch_destroy(c->textsearch.context);
		c->textsearch.context = NULL;
	}
	return NSERROR_OK;
}


/**
 * create a search_context
 *
 * \param c The content the search_context is connected to
 * \param context A context pointer passed to the provider routines.
 * \param search_out A pointer to recive the new text search context
 * \return NSERROR_OK on success and \a search_out updated else error code
 */
static nserror
content_textsearch_create(struct content *c,
			  void *gui_data,
			  struct textsearch_context **textsearch_out)
{
	struct textsearch_context *context;
	struct list_entry *search_head;
	content_type type;

	if ((c->handler->textsearch_find == NULL) ||
	    (c->handler->textsearch_bounds == NULL)) {
		/*
		 * content has no free text find handler so searching
		 *   is unsupported.
		 */
		return NSERROR_NOT_IMPLEMENTED;
	}

	type = c->handler->type();

	context = malloc(sizeof(struct textsearch_context));
	if (context == NULL) {
		return NSERROR_NOMEM;
	}

	search_head = malloc(sizeof(struct list_entry));
	if (search_head == NULL) {
		free(context);
		return NSERROR_NOMEM;
	}

	search_head->start_idx = 0;
	search_head->end_idx = 0;
	search_head->start_box = NULL;
	search_head->end_box = NULL;
	search_head->sel = NULL;
	search_head->prev = NULL;
	search_head->next = NULL;

	context->found = search_head;
	context->current = NULL;
	context->string = NULL;
	context->prev_case_sens = false;
	context->newsearch = true;
	context->c = c;
	context->gui_p = gui_data;

	*textsearch_out = context;

	return NSERROR_OK;
}


/* exported interface, documented in content/textsearch.h */
const char *
content_textsearch_find_pattern(const char *string,
				int s_len,
				const char *pattern,
				int p_len,
				bool case_sens,
				unsigned int *m_len)
{
	struct { const char *ss, *s, *p; bool first; } context[16];
	const char *ep = pattern + p_len;
	const char *es = string  + s_len;
	const char *p = pattern - 1;  /* a virtual '*' before the pattern */
	const char *ss = string;
	const char *s = string;
	bool first = true;
	int top = 0;

	while (p < ep) {
		bool matches;
		if (p < pattern || *p == '*') {
			char ch;

			/* skip any further asterisks; one is the same as many
			*/
			do p++; while (p < ep && *p == '*');

			/* if we're at the end of the pattern, yes, it matches
			*/
			if (p >= ep) break;

			/* anything matches a # so continue matching from
			   here, and stack a context that will try to match
			   the wildcard against the next character */

			ch = *p;
			if (ch != '#') {
				/* scan forwards until we find a match for
				   this char */
				if (!case_sens) ch = ascii_to_upper(ch);
				while (s < es) {
					if (case_sens) {
						if (*s == ch) break;
					} else if (ascii_to_upper(*s) == ch)
						break;
					s++;
				}
			}

			if (s < es) {
				/* remember where we are in case the match
				   fails; we may then resume */
				if (top < (int)NOF_ELEMENTS(context)) {
					context[top].ss = ss;
					context[top].s  = s + 1;
					context[top].p  = p - 1;
					/* ptr to last asterisk */
					context[top].first = first;
					top++;
				}

				if (first) {
					ss = s;
					/* remember first non-'*' char */
					first = false;
				}

				matches = true;
			} else {
				matches = false;
			}

		} else if (s < es) {
			char ch = *p;
			if (ch == '#')
				matches = true;
			else {
				if (case_sens)
					matches = (*s == ch);
				else
					matches = (ascii_to_upper(*s) == ascii_to_upper(ch));
			}
			if (matches && first) {
				ss = s;  /* remember first non-'*' char */
				first = false;
			}
		} else {
			matches = false;
		}

		if (matches) {
			p++; s++;
		} else {
			/* doesn't match,
			 * resume with stacked context if we have one */
			if (--top < 0)
				return NULL;  /* no match, give up */

			ss = context[top].ss;
			s  = context[top].s;
			p  = context[top].p;
			first = context[top].first;
		}
	}

	/* end of pattern reached */
	*m_len = max(s - ss, 1);
	return ss;
}


/* exported interface, documented in content/textsearch.h */
nserror
content_textsearch_add_match(struct textsearch_context *context,
			     unsigned start_idx,
			     unsigned end_idx,
			     struct box *start_box,
			     struct box *end_box)
{
	struct list_entry *entry;

	/* found string in box => add to list */
	entry = calloc(1, sizeof(*entry));
	if (entry == NULL) {
		return NSERROR_NOMEM;
	}

	entry->start_idx = start_idx;
	entry->end_idx = end_idx;
	entry->start_box = start_box;
	entry->end_box = end_box;
	entry->sel = NULL;

	entry->next = NULL;
	entry->prev = context->found->prev;

	if (context->found->prev == NULL) {
		context->found->next = entry;
	} else {
		context->found->prev->next = entry;
	}

	context->found->prev = entry;

	return NSERROR_OK;
}


/* exported interface, documented in content/textsearch.h */
bool
content_textsearch_ishighlighted(struct textsearch_context *textsearch,
				 unsigned start_offset,
				 unsigned end_offset,
				 unsigned *start_idx,
				 unsigned *end_idx)
{
	struct list_entry *cur;

	for (cur = textsearch->found->next; cur != NULL; cur = cur->next) {
		if (cur->sel &&
		    selection_highlighted(cur->sel,
					  start_offset,
					  end_offset,
					  start_idx,
					  end_idx)) {
			return true;
		}
	}

	return false;
}


/* exported interface, documented in content/textsearch.h */
nserror content_textsearch_destroy(struct textsearch_context *textsearch)
{
	assert(textsearch != NULL);

	if (textsearch->string != NULL) {
		/* broadcast recent query string */
		textsearch_broadcast(textsearch,
				     CONTENT_TEXTSEARCH_RECENT,
				     false,
				     textsearch->string);

		free(textsearch->string);
	}

	/* update back state */
	textsearch_broadcast(textsearch,
			     CONTENT_TEXTSEARCH_BACK,
			     true,
			     NULL);

	/* update forward state */
	textsearch_broadcast(textsearch,
			     CONTENT_TEXTSEARCH_FORWARD,
			     true,
			     NULL);

	free_matches(textsearch);
	free(textsearch);

	return NSERROR_OK;
}


/* exported interface, documented in content/content.h */
nserror
content_textsearch(struct hlcache_handle *h,
		   void *context,
		   search_flags_t flags,
		   const char *string)
{
	struct content *c = hlcache_handle_get_content(h);
	nserror res;

	assert(c != NULL);

	if (string != NULL &&
	    c->textsearch.string != NULL &&
	    c->textsearch.context != NULL &&
	    strcmp(string, c->textsearch.string) == 0) {
		/* Continue prev. search */
		content_textsearch_step(c->textsearch.context, flags, string);

	} else if (string != NULL) {
		/* New search */
		free(c->textsearch.string);
		c->textsearch.string = strdup(string);
		if (c->textsearch.string == NULL) {
			return NSERROR_NOMEM;
		}

		if (c->textsearch.context != NULL) {
			content_textsearch_destroy(c->textsearch.context);
			c->textsearch.context = NULL;
		}

		res = content_textsearch_create(c,
						context,
						&c->textsearch.context);
		if (res != NSERROR_OK) {
			return res;
		}

		content_textsearch_step(c->textsearch.context, flags, string);

	} else {
		/* Clear search */
		content_textsearch__clear(c);

		free(c->textsearch.string);
		c->textsearch.string = NULL;
	}

	return NSERROR_OK;
}


/* exported interface, documented in content/content.h */
nserror content_textsearch_clear(struct hlcache_handle *h)
{
	struct content *c = hlcache_handle_get_content(h);
	assert(c != 0);

	return(content_textsearch__clear(c));
}







netsurf-vince/pdf/content/textsearch.h

/*
 * Copyright 2009 Mark Benjamin <netsurf-browser.org.MarkBenjamin@dfgh.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Interface to HTML searching.
 */

#ifndef NETSURF_CONTENT_SEARCH_H
#define NETSURF_CONTENT_SEARCH_H

#include "desktop/search.h"

struct textsearch_context;
struct content;
struct hlcache_handle;
struct box;

/**
 * Free text search a content
 *
 * \param[in] h Handle to content to search.
 * \param[in] context The context passed to gui table search handlers
 * \param[in] flags The flags that control the search
 * \param[in] The string being searched for.
 * \retun NSERROR_OK on success else error code on faliure
 */
nserror content_textsearch(struct hlcache_handle *h, void *context, search_flags_t flags, const char *string);

/**
 * Clear a search
 *
 * \param[in] h Handle to content to clear search from.
 */
nserror content_textsearch_clear(struct hlcache_handle *h);

/**
 * Ends the search process, invalidating all state freeing the list of
 * found boxes.
 */
nserror content_textsearch_destroy(struct textsearch_context *textsearch);

/**
 * Determines whether any portion of the given text box should be
 * selected because it matches the current search string.
 *
 * \param textsearch The search context to hilight entries from.
 * \param c The content to highlight within.
 * \param start_offset byte offset within text of string to be checked
 * \param end_offset   byte offset within text
 * \param start_idx    byte offset within string of highlight start
 * \param end_idx      byte offset of highlight end
 * \return true iff part of the box should be highlighted
 */
bool content_textsearch_ishighlighted(struct textsearch_context *textsearch,
				      unsigned start_offset,
				      unsigned end_offset,
				      unsigned *start_idx,
				      unsigned *end_idx);

/**
 * Find the first occurrence of 'match' in 'string' and return its index
 *
 * \param  string     the string to be searched (unterminated)
 * \param  s_len      length of the string to be searched
 * \param  pattern    the pattern for which we are searching (unterminated)
 * \param  p_len      length of pattern
 * \param  case_sens  true iff case sensitive match required
 * \param  m_len      accepts length of match in bytes
 * \return pointer to first match, NULL if none
 */
const char *content_textsearch_find_pattern(const char *string, int s_len, const char *pattern, int p_len, bool case_sens, unsigned int *m_len);

/**
 * Add a new entry to the list of matches
 *
 * \param context The search context to add the entry to.
 * \param start_idx Offset of match start within textual representation
 * \param end_idx Offset of match end
 * \param start A pointer for the start
 * \param end A pointer for the end
 * \return NSERROR_OK on sucess else error code on faliure
 */
nserror content_textsearch_add_match(struct textsearch_context *context, unsigned start_idx, unsigned end_idx, struct box *start_ptr, struct box *end_ptr);

#endif
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/*
 * Copyright 2006 John M Bell <jmb202@ecs.soton.ac.uk>
 * Copyright 2009 John Tytgat <joty@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Unified URL information database implementation
 *
 * URLs are stored in a tree-based structure as follows:
 *
 * The host component is extracted from each URL and, if a FQDN, split on
 * every '.'.The tree is constructed by inserting each FQDN segment in
 * reverse order. Duplicate nodes are merged.
 *
 * If the host part of an URL is an IP address, then this is added to the
 * tree verbatim (as if it were a TLD).
 *
 * This provides something looking like:
 *
 *			      root (a sentinel)
 *				|
 *	-------------------------------------------------
 *	|	|	|	|	|	|	|
 *     com     edu     gov  127.0.0.1  net     org     uk	TLDs
 *	|	|	|		|	|	|
 *    google   ...     ...             ...     ...     co	2LDs
 *	|						|
 *     www					       bbc  Hosts/Subdomains
 *							|
 *						       www	...
 *
 * Each of the nodes in this tree is a struct host_part. This stores the
 * FQDN segment (or IP address) with which the node is concerned. Each node
 * may contain further information about paths on a host (struct path_data)
 * or SSL certificate processing on a host-wide basis
 * (host_part::permit_invalid_certs).
 *
 * Path data is concerned with storing various metadata about the path in
 * question. This includes global history data, HTTP authentication details
 * and any associated HTTP cookies. This is stored as a tree of path segments
 * hanging off the relevant host_part node.
 *
 * Therefore, to find the last visited time of the URL
 * http://www.example.com/path/to/resource.html, the FQDN tree would be
 * traversed in the order root -> "com" -> "example" -> "www". The "www"
 * node would have attached to it a tree of struct path_data:
 *
 *			    (sentinel)
 *				|
 *			       path
 *				|
 *			       to
 *				|
 *			   resource.html
 *
 * This represents the absolute path "/path/to/resource.html". The leaf node
 * "resource.html" contains the last visited time of the resource.
 *
 * The mechanism described above is, however, not particularly conducive to
 * fast searching of the database for a given URL (or URLs beginning with a
 * given prefix). Therefore, an anciliary data structure is used to enable
 * fast searching. This structure simply reflects the contents of the
 * database, with entries being added/removed at the same time as for the
 * core database. In order to ensure that degenerate cases are kept to a
 * minimum, we use an AAtree. This is an approximation of a Red-Black tree
 * with similar performance characteristics, but with a significantly
 * simpler implementation. Entries in this tree comprise pointers to the
 * leaf nodes of the host tree described above.
 *
 * REALLY IMPORTANT NOTE: urldb expects all URLs to be normalised. Use of
 * non-normalised URLs with urldb will result in undefined behaviour and
 * potential crashes.
 */

#include <assert.h>
#include <stdbool.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <strings.h>
#include <time.h>
#ifdef WITH_NSPSL
#include <nspsl.h>
#endif

#include "utils/inet.h"
#include "utils/nsoption.h"
#include "utils/log.h"
#include "utils/corestrings.h"
#include "utils/url.h"
#include "utils/utils.h"
#include "utils/bloom.h"
#include "utils/time.h"
#include "utils/nsurl.h"
#include "utils/ascii.h"
#include "utils/http.h"
#include "netsurf/bitmap.h"
#include "desktop/cookie_manager.h"

#include "content/content.h"
#include "content/urldb.h"

#ifdef WITH_AMISSL
/* AmiSSL needs everything to be using bsdsocket directly to avoid conflicts */
#include <proto/bsdsocket.h>
#endif

/**
 * cookie entry.
 *
 * \warning This *must* be kept in sync with the public interface in
 *   netsurf/cookie_db.h
 */
struct cookie_internal_data {
	struct cookie_internal_data *prev;	/**< Previous in list */
	struct cookie_internal_data *next;	/**< Next in list */

	char *name;		/**< Cookie name */
	char *value;		/**< Cookie value */
	bool value_was_quoted;	/**< Value was quoted in Set-Cookie: */
	char *comment;		/**< Cookie comment */
	bool domain_from_set;	/**< Domain came from Set-Cookie: header */
	char *domain;		/**< Domain */
	bool path_from_set;	/**< Path came from Set-Cookie: header */
	char *path;		/**< Path */
	time_t expires;		/**< Expiry timestamp, or -1 for session */
	time_t last_used;	/**< Last used time */
	bool secure;		/**< Only send for HTTPS requests */
	bool http_only;		/**< Only expose to HTTP(S) requests */
	enum cookie_version version;	/**< Specification compliance */
	bool no_destroy;	/**< Never destroy this cookie,
				 * unless it's expired */

};


/**
 * A protection space
 *
 * This is defined as a tuple canonical_root_url and realm.  This
 * structure lives as linked list element in a leaf host_part struct
 * so we need additional scheme and port to have a canonical_root_url.
 */
struct prot_space_data {
	/**
	 * URL scheme of canonical hostname of this protection space.
	 */
	lwc_string *scheme;
	/**
	 * Port number of canonical hostname of this protection
	 * space. When 0, it means the default port for given scheme,
	 * i.e. 80 (http), 443 (https).
	 */
	unsigned int port;
	/** Protection realm */
	char *realm;

	/**
	 * Authentication details for this protection space in form
	 * username:password
	 */
	char *auth;
	/** Next sibling */
	struct prot_space_data *next;
};


/**
 * meta data about a url
 *
 * \warning must be kept in sync with url_data structure in netsurf/url_db.h
 */
struct url_internal_data {
	char *title;		/**< Resource title */
	unsigned int visits;	/**< Visit count */
	time_t last_visit;	/**< Last visit time */
	content_type type;	/**< Type of resource */
};


/**
 * data entry for url
 */
struct path_data {
	nsurl *url;		/**< Full URL */
	lwc_string *scheme;	/**< URL scheme for data */
	unsigned int port;	/**< Port number for data. When 0, it means
				 * the default port for given scheme, i.e.
				 * 80 (http), 443 (https). */
	char *segment;		/**< Path segment for this node */
	unsigned int frag_cnt;	/**< Number of entries in path_data::fragment */
	char **fragment;	/**< Array of fragments */
	bool persistent;	/**< This entry should persist */

	struct url_internal_data urld;	/**< URL data for resource */

	/**
	 * Protection space to which this resource belongs too. Can be
	 * NULL when it does not belong to a protection space or when
	 * it is not known. No ownership (is with struct host_part::prot_space).
	 */
	const struct prot_space_data *prot_space;
	/** Cookies associated with resource */
	struct cookie_internal_data *cookies;
	/** Last cookie in list */
	struct cookie_internal_data *cookies_end;

	struct path_data *next;	/**< Next sibling */
	struct path_data *prev;	/**< Previous sibling */
	struct path_data *parent; /**< Parent path segment */
	struct path_data *children; /**< Child path segments */
	struct path_data *last; /**< Last child */
};

struct hsts_data {
	time_t expires; /**< Expiry time */
	bool include_sub_domains; /**< Whether to include subdomains */
};

struct host_part {
	/**
	 * Known paths on this host. This _must_ be first so that
	 * struct host_part *h = (struct host_part *)mypath; works
	 */
	struct path_data paths;
	/**
	 * Allow access to SSL protected resources on this host
	 * without verifying certificate authenticity
	 */
	bool permit_invalid_certs;
	/* HSTS data */
	struct hsts_data hsts;

	/**
	 * Part of host string
	 */
	char *part;

	/**
	 * Linked list of all known proctection spaces known for this
	 * host and all its schems and ports.
	 */
	struct prot_space_data *prot_space;

	struct host_part *next;	/**< Next sibling */
	struct host_part *prev;	/**< Previous sibling */
	struct host_part *parent; /**< Parent host part */
	struct host_part *children; /**< Child host parts */
};


/**
 * search index node
 */
struct search_node {
	const struct host_part *data;	/**< Host tree entry */

	unsigned int level;		/**< Node level */

	struct search_node *left;	/**< Left subtree */
	struct search_node *right;	/**< Right subtree */
};

/** Root database handle */
static struct host_part db_root;

/** Search trees - one per letter + 1 for IPs + 1 for Everything Else */
#define NUM_SEARCH_TREES 28
#define ST_IP 0
#define ST_EE 1
#define ST_DN 2
static struct search_node empty = { 0, 0, &empty, &empty };
static struct search_node *search_trees[NUM_SEARCH_TREES] = {
	&empty, &empty, &empty, &empty, &empty, &empty, &empty, &empty,
	&empty, &empty, &empty, &empty, &empty, &empty, &empty, &empty,
	&empty, &empty, &empty, &empty, &empty, &empty, &empty, &empty,
	&empty, &empty, &empty, &empty
};

/** Minimum cookie database file version */
#define MIN_COOKIE_FILE_VERSION 100
/** Current cookie database file version */
#define COOKIE_FILE_VERSION 102
/** loaded cookie file version */
static int loaded_cookie_file_version;

/** Minimum URL database file version */
#define MIN_URL_FILE_VERSION 106
/** Current URL database file version */
#define URL_FILE_VERSION 107

/**
 * filter for url presence in database
 *
 * Bloom filter used for short-circuting the false case of "is this
 * URL in the database?".  BLOOM_SIZE controls how large the filter is
 * in bytes.  Primitive experimentation shows that for a filter of X
 * bytes filled with X items, searching for X items not in the filter
 * has a 5% false-positive rate.  We set it to 32kB, which should be
 * enough for all but the largest databases, while not being
 * shockingly wasteful on memory.
 */
static struct bloom_filter *url_bloom;
/**
 * Size of url filter
 */
#define BLOOM_SIZE (1024 * 32)


/**
 * write a time_t to a file portably
 *
 * \param fp File to write to
 * \param val the unix time value to output
 * \return NSERROR_OK on success
 */
static nserror urldb_write_timet(FILE *fp, time_t val)
{
	int use;
	char op[32];

	use = nsc_sntimet(op, 32, &val);
	if (use == 0) {
		fprintf(fp, "%i\n", (int)val);
	} else {
		fprintf(fp, "%.*s\n", use, op);
	}
	return NSERROR_OK;
}

/**
 * Write paths associated with a host
 *
 * \param parent Root of (sub)tree to write
 * \param host Current host name
 * \param fp File to write to
 * \param path Current path string
 * \param path_alloc Allocated size of path
 * \param path_used Used size of path
 * \param expiry Expiry time of URLs
 */
static void
urldb_write_paths(const struct path_data *parent,
		  const char *host,
		  FILE *fp,
		  char **path,
		  int *path_alloc,
		  int *path_used,
		  time_t expiry)
{
	const struct path_data *p = parent;
	int i;

	do {
		int seglen = p->segment != NULL ? strlen(p->segment) : 0;
		int len = *path_used + seglen + 1;

		if (*path_alloc < len) {
			char *temp;
			temp = realloc(*path,
				       (len > 64) ? len : *path_alloc + 64);
			if (!temp) {
				return;
			}
			*path = temp;
			*path_alloc = (len > 64) ? len : *path_alloc + 64;
		}

		if (p->segment != NULL) {
			memcpy(*path + *path_used - 1, p->segment, seglen);
		}

		if (p->children != NULL) {
			(*path)[*path_used + seglen - 1] = '/';
			(*path)[*path_used + seglen] = '\0';
		} else {
			(*path)[*path_used + seglen - 1] = '\0';
			len -= 1;
		}

		*path_used = len;

		if (p->children != NULL) {
			/* Drill down into children */
			p = p->children;
		} else {
			/* leaf node */
			if (p->persistent ||
			    ((p->urld.last_visit > expiry) &&
			     (p->urld.visits > 0))) {
				fprintf(fp, "%s\n", lwc_string_data(p->scheme));

				if (p->port) {
					fprintf(fp,"%d\n", p->port);
				} else {
					fprintf(fp, "\n");
				}

				fprintf(fp, "%s\n", *path);

				/** \todo handle fragments? */

				/* number of visits */
				fprintf(fp, "%i\n", p->urld.visits);

				/* time entry was last used */
				urldb_write_timet(fp, p->urld.last_visit);

				/* entry type */
				fprintf(fp, "%i\n", (int)p->urld.type);

				fprintf(fp, "\n");

				if (p->urld.title) {
					uint8_t *s = (uint8_t *) p->urld.title;

					for (i = 0; s[i] != '\0'; i++)
						if (s[i] < 32)
							s[i] = ' ';
					for (--i; ((i > 0) && (s[i] == ' '));
					     i--)
						s[i] = '\0';
					fprintf(fp, "%s\n", p->urld.title);
				} else {
					fprintf(fp, "\n");
				}
			}

			/* Now, find next node to process. */
			while (p != parent) {
				int seglen = p->segment != NULL
					? strlen(p->segment) : 0;

				/* Remove our segment from the path */
				*path_used -= seglen;
				(*path)[*path_used - 1] = '\0';

				if (p->next != NULL) {
					/* Have a sibling, process that */
					p = p->next;
					break;
				}

				/* Going up, so remove '/' */
				*path_used -= 1;
				(*path)[*path_used - 1] = '\0';

				/* Ascend tree */
				p = p->parent;
			}
		}
	} while (p != parent);
}


/**
 * Count number of URLs associated with a host
 *
 * \param root Root of path data tree
 * \param expiry Expiry time for URLs
 * \param count Pointer to count
 */
static void
urldb_count_urls(const struct path_data *root,
		 time_t expiry,
		 unsigned int *count)
{
	const struct path_data *p = root;

	do {
		if (p->children != NULL) {
			/* Drill down into children */
			p = p->children;
		} else {
			/* No more children, increment count if required */
			if (p->persistent ||
			    ((p->urld.last_visit > expiry) &&
			     (p->urld.visits > 0))) {
				(*count)++;
			}

			/* Now, find next node to process. */
			while (p != root) {
				if (p->next != NULL) {
					/* Have a sibling, process that */
					p = p->next;
					break;
				}

				/* Ascend tree */
				p = p->parent;
			}
		}
	} while (p != root);
}


/**
 * Save a search (sub)tree
 *
 * \param parent root node of search tree to save.
 * \param fp File to write to
 */
static void urldb_save_search_tree(struct search_node *parent, FILE *fp)
{
	char host[256];
	const struct host_part *h;
	unsigned int path_count = 0;
	char *path, *p, *end;
	int path_alloc = 64, path_used = 1;
	time_t expiry, hsts_expiry = 0;
	int hsts_include_subdomains = 0;

	expiry = time(NULL) - ((60 * 60 * 24) * nsoption_int(expire_url));

	if (parent == &empty)
		return;

	urldb_save_search_tree(parent->left, fp);

	path = malloc(path_alloc);
	if (!path)
		return;

	path[0] = '\0';

	for (h = parent->data, p = host, end = host + sizeof host;
	     h && h != &db_root && p < end; h = h->parent) {
		int written = snprintf(p, end - p, "%s%s", h->part,
				       (h->parent && h->parent->parent) ? "." : "");
		if (written < 0) {
			free(path);
			return;
		}
		p += written;
	}

	h = parent->data;
	if (h && h->hsts.expires > expiry) {
		hsts_expiry = h->hsts.expires;
		hsts_include_subdomains = h->hsts.include_sub_domains;
	}

	urldb_count_urls(&parent->data->paths, expiry, &path_count);

	if (path_count > 0) {
		fprintf(fp, "%s %i ", host, hsts_include_subdomains);
		urldb_write_timet(fp, hsts_expiry);
		fprintf(fp, "%i\n", path_count);

		urldb_write_paths(&parent->data->paths, host, fp,
				  &path, &path_alloc, &path_used, expiry);
	} else if (hsts_expiry) {
		fprintf(fp, "%s %i ", host, hsts_include_subdomains);
		urldb_write_timet(fp, hsts_expiry);
		fprintf(fp, "0\n");
	}

	free(path);

	urldb_save_search_tree(parent->right, fp);
}


/**
 * Path data iterator (internal)
 *
 * \param parent Root of subtree to iterate over
 * \param url_callback Callback function
 * \param cookie_callback Callback function
 * \return true to continue, false otherwise
 */
static bool
urldb_iterate_entries_path(const struct path_data *parent,
		bool (*url_callback)(nsurl *url, const struct url_data *data),
		bool (*cookie_callback)(const struct cookie_data *data))
{
	const struct path_data *p = parent;
	const struct cookie_data *c;

	do {
		if (p->children != NULL) {
			/* Drill down into children */
			p = p->children;
		} else {
			/* All leaf nodes in the path tree should have an URL or
			 * cookies attached to them. If this is not the case, it
			 * indicates that there's a bug in the file loader/URL
			 * insertion code. Therefore, assert this here. */
			assert(url_callback || cookie_callback);

			/** \todo handle fragments? */
			if (url_callback) {
				const struct url_internal_data *u = &p->urld;

				assert(p->url);

				if (!url_callback(p->url,
						  (const struct url_data *) u))
					return false;
			} else {
				c = (const struct cookie_data *)p->cookies;
				for (; c != NULL; c = c->next) {
					if (!cookie_callback(c))
						return false;
				}
			}

			/* Now, find next node to process. */
			while (p != parent) {
				if (p->next != NULL) {
					/* Have a sibling, process that */
					p = p->next;
					break;
				}

				/* Ascend tree */
				p = p->parent;
			}
		}
	} while (p != parent);

	return true;
}


/**
 * Check whether a host string is an IP address.
 *
 * This call detects IPv4 addresses (all of dotted-quad or subsets,
 * decimal or hexadecimal notations) and IPv6 addresses (including
 * those containing embedded IPv4 addresses.)
 *
 * \param host a hostname terminated by '\0'
 * \return true if the hostname is an IP address, false otherwise
 */
static bool urldb__host_is_ip_address(const char *host)
{
	struct in_addr ipv4;
	size_t host_len = strlen(host);
	const char *sane_host;
	const char *slash;
#ifndef NO_IPV6
	struct in6_addr ipv6;
	char ipv6_addr[64];
	unsigned int ipv6_addr_len;
#endif
	/**
	 * @todo FIXME Some parts of urldb.c make confusions between hosts
	 * and "prefixes", we can sometimes be erroneously passed more than
	 * just a host.  Sometimes we may be passed trailing slashes, or even
	 * whole path segments.  A specific criminal in this class is
	 * urldb_iterate_partial, which takes a prefix to search for, but
	 * passes that prefix to functions that expect only hosts.
	 *
	 * For the time being, we will accept such calls; we check if there
	 * is a / in the host parameter, and if there is, we take a copy and
	 * replace the / with a \0.  This is not a permanent solution; we
	 * should search through NetSurf and find all the callers that are
	 * in error and fix them.  When doing this task, it might be wise
	 * to replace the hideousness below with code that doesn't have to do
	 * this, and add assert(strchr(host, '/') == NULL); somewhere.
	 * -- rjek - 2010-11-04
	 */

	slash = strchr(host, '/');
	if (slash == NULL) {
		sane_host = host;
	} else {
		char *c = strdup(host);
		c[slash - host] = '\0';
		sane_host = c;
		host_len = slash - host;
		NSLOG(netsurf, INFO, "WARNING: called with non-host '%s'",
		      host);
	}

	if (strspn(sane_host, "0123456789abcdefABCDEF[].:") < host_len)
		goto out_false;

	if (inet_aton(sane_host, &ipv4) != 0) {
		/* This can only be a sane IPv4 address if it contains 3 dots.
		 * Helpfully, inet_aton is happy to treat "a", "a.b", "a.b.c",
		 * and "a.b.c.d" as valid IPv4 address strings where we only
		 * support the full, dotted-quad, form.
		 */
		int num_dots = 0;
		size_t index;

		for (index = 0; index < host_len; index++) {
			if (sane_host[index] == '.')
				num_dots++;
		}

		if (num_dots == 3)
			goto out_true;
		else
			goto out_false;
	}

#ifndef NO_IPV6
	if ((host_len < 6) ||
	    (sane_host[0] != '[') ||
	    (sane_host[host_len - 1] != ']')) {
		goto out_false;
	}

	ipv6_addr_len = host_len - 2;
	if (ipv6_addr_len >= sizeof(ipv6_addr)) {
		ipv6_addr_len = sizeof(ipv6_addr) - 1;
	}
	strncpy(ipv6_addr, sane_host + 1, ipv6_addr_len);
	ipv6_addr[ipv6_addr_len] = '\0';

	if (inet_pton(AF_INET6, ipv6_addr, &ipv6) == 1)
		goto out_true;
#endif

out_false:
	if (slash != NULL) free((void *)sane_host);
	return false;

out_true:
	if (slash != NULL) free((void *)sane_host);
	return true;
}


/**
 * Compare host_part with prefix
 *
 * \param a host part
 * \param b prefix
 * \return 0 if match, non-zero, otherwise
 */
static int urldb_search_match_prefix(const struct host_part *a, const char *b)
{
	const char *end, *dot;
	int plen, ret;

	assert(a && a != &db_root && b);

	if (urldb__host_is_ip_address(b)) {
		/* IP address */
		return strncasecmp(a->part, b, strlen(b));
	}

	end = b + strlen(b) + 1;

	while (b < end && a && a != &db_root) {
		dot = strchr(b, '.');
		if (!dot) {
			/* last segment */
			dot = end - 1;
		}

		/* Compare strings (length limited) */
		if ((ret = strncasecmp(a->part, b, dot - b)) != 0)
			/* didn't match => return difference */
			return ret;

		/* The strings matched */
		if (dot < end - 1) {
			/* Consider segment lengths only in the case
			 * where the prefix contains segments */
			plen = strlen(a->part);
			if (plen > dot - b) {
				/* len(a) > len(b) */
				return 1;
			} else if (plen < dot - b) {
				/* len(a) < len(b) */
				return -1;
			}
		}

		b = dot + 1;
		a = a->parent;
	}

	/* If we get here then either:
	 *    a) The path lengths differ
	 * or b) The hosts are identical
	 */
	if (a && a != &db_root && b >= end) {
		/* len(a) > len(b) => prefix matches */
		return 0;
	} else if ((!a || a == &db_root) && b < end) {
		/* len(a) < len(b) => prefix does not match */
		return -1;
	}

	/* Identical */
	return 0;
}


/**
 * Partial host iterator (internal)
 *
 * \param root Root of (sub)tree to traverse
 * \param prefix Prefix to match
 * \param callback Callback function
 * \return true to continue, false otherwise
 */
static bool
urldb_iterate_partial_host(struct search_node *root,
		const char *prefix,
		bool (*callback)(nsurl *url, const struct url_data *data))
{
	int c;

	assert(root && prefix && callback);

	if (root == &empty)
		return true;

	c = urldb_search_match_prefix(root->data, prefix);

	if (c > 0) {
		/* No match => look in left subtree */
		return urldb_iterate_partial_host(root->left,
						  prefix,
						  callback);
	} else if (c < 0) {
		/* No match => look in right subtree */
		return urldb_iterate_partial_host(root->right,
						  prefix,
						  callback);
	} else {
		/* Match => iterate over l/r subtrees & process this node */
		if (!urldb_iterate_partial_host(root->left,
						prefix,
						callback)) {
			return false;
		}

		if (root->data->paths.children) {
			/* and extract all paths attached to this host */
			if (!urldb_iterate_entries_path(&root->data->paths,
							callback,
							NULL)) {
				return false;
			}
		}

		if (!urldb_iterate_partial_host(root->right,
						prefix,
						callback)) {
			return false;
		}
	}

	return true;
}


/**
 * Partial path iterator (internal)
 *
 * Given: http://www.example.org/a/b/c/d//e
 * and assuming a path tree:
 *     ^
 *    /	\
 *   a1 b1
 *  / \
 * a2 b2
 *    /|\
 *   a b c
 *   3 3 |
 *       d
 *       |
 *       e
 *      / \
 *      f g
 *
 * Prefix will be:	p will be:
 *
 * a/b/c/d//e		a1
 *   b/c/d//e		a2
 *   b/c/d//e		b3
 *     c/d//e		a3
 *     c/d//e		b3
 *     c/d//e		c
 *       d//e		d
 *         /e		e		(skip /)
 *          e		e
 *
 * I.E. perform a breadth-first search of the tree.
 *
 * \param parent Root of (sub)tree to traverse
 * \param prefix Prefix to match
 * \param callback Callback function
 * \return true to continue, false otherwise
 */
static bool
urldb_iterate_partial_path(const struct path_data *parent,
		const char *prefix,
		bool (*callback)(nsurl *url, const struct url_data *data))
{
	const struct path_data *p = parent->children;
	const char *slash, *end = prefix + strlen(prefix);

	do {
		slash = strchr(prefix, '/');
		if (!slash) {
			slash = end;
		}

		if (slash == prefix && *prefix == '/') {
			/* Ignore "//" */
			prefix++;
			continue;
		}

		if (strncasecmp(p->segment, prefix, slash - prefix) == 0) {
			/* prefix matches so far */
			if (slash == end) {
				/* we've run out of prefix, so all
				 * paths below this one match */
				if (!urldb_iterate_entries_path(p,
								callback,
								NULL)) {
					return false;
				}

				/* Progress to next sibling */
				p = p->next;
			} else {
				/* Skip over this segment */
				prefix = slash + 1;

				p = p->children;
			}
		} else {
			/* Doesn't match this segment, try next sibling */
			p = p->next;
		}
	} while (p != NULL);

	return true;
}


/**
 * Host data iterator (internal)
 *
 * \param parent Root of subtree to iterate over
 * \param url_callback Callback function
 * \param cookie_callback Callback function
 * \return true to continue, false otherwise
 */
static bool
urldb_iterate_entries_host(struct search_node *parent,
		bool (*url_callback)(nsurl *url, const struct url_data *data),
		bool (*cookie_callback)(const struct cookie_data *data))
{
	if (parent == &empty) {
		return true;
	}

	if (!urldb_iterate_entries_host(parent->left,
					url_callback,
					cookie_callback)) {
		return false;
	}

	if ((parent->data->paths.children) ||
	    ((cookie_callback) &&
	     (parent->data->paths.cookies))) {
		/* We have paths (or domain cookies), so iterate them */
		if (!urldb_iterate_entries_path(&parent->data->paths,
						url_callback,
						cookie_callback)) {
			return false;
		}
	}

	if (!urldb_iterate_entries_host(parent->right,
					url_callback,
					cookie_callback)) {
		return false;
	}

	return true;
}


/**
 * Add a host node to the tree
 *
 * \param part Host segment to add (or whole IP address) (copied)
 * \param parent Parent node to add to
 * \return Pointer to added node, or NULL on memory exhaustion
 */
static struct host_part *
urldb_add_host_node(const char *part, struct host_part *parent)
{
	struct host_part *d;

	assert(part && parent);

	d = calloc(1, sizeof(struct host_part));
	if (!d) {
		return NULL;
	}

	d->part = strdup(part);
	if (!d->part) {
		free(d);
		return NULL;
	}

	d->next = parent->children;
	if (parent->children) {
		parent->children->prev = d;
	}
	d->parent = parent;
	parent->children = d;

	return d;
}


/**
 * Fragment comparator callback for qsort
 *
 * \param a first value
 * \param b second value
 * \return 0 for equal else positive or negative value on comparison
 */
static int urldb_add_path_fragment_cmp(const void *a, const void *b)
{
	return strcasecmp(*((const char **) a), *((const char **) b));
}


/**
 * Add a fragment to a path segment
 *
 * \param segment Path segment to add to
 * \param fragment Fragment to add (copied), or NULL
 * \return segment or NULL on memory exhaustion
 */
static struct path_data *
urldb_add_path_fragment(struct path_data *segment, lwc_string *fragment)
{
	char **temp;

	assert(segment);

	/* If no fragment, this function is a NOP
	 * This may seem strange, but it makes the rest
	 * of the code cleaner */
	if (!fragment)
		return segment;

	temp = realloc(segment->fragment,
		       (segment->frag_cnt + 1) * sizeof(char *));
	if (!temp)
		return NULL;

	segment->fragment = temp;
	segment->fragment[segment->frag_cnt] =
		strdup(lwc_string_data(fragment));
	if (!segment->fragment[segment->frag_cnt]) {
		/* Don't free temp - it's now our buffer */
		return NULL;
	}

	segment->frag_cnt++;

	/* We want fragments in alphabetical order, so sort them
	 * It may prove better to insert in alphabetical order instead */
	qsort(segment->fragment,
	      segment->frag_cnt,
	      sizeof (char *),
	      urldb_add_path_fragment_cmp);

	return segment;
}


/**
 * Add a path node to the tree
 *
 * \param scheme URL scheme associated with path (copied)
 * \param port Port number on host associated with path
 * \param segment Path segment to add (copied)
 * \param fragment URL fragment (copied), or NULL
 * \param parent Parent node to add to
 * \return Pointer to added node, or NULL on memory exhaustion
 */
static struct path_data *
urldb_add_path_node(lwc_string *scheme,
		    unsigned int port,
		    const char *segment,
		    lwc_string *fragment,
		    struct path_data *parent)
{
	struct path_data *d, *e;

	assert(scheme && segment && parent);

	d = calloc(1, sizeof(struct path_data));
	if (!d)
		return NULL;

	d->scheme = lwc_string_ref(scheme);

	d->port = port;

	d->segment = strdup(segment);
	if (!d->segment) {
		lwc_string_unref(d->scheme);
		free(d);
		return NULL;
	}

	if (fragment) {
		if (!urldb_add_path_fragment(d, fragment)) {
			free(d->segment);
			lwc_string_unref(d->scheme);
			free(d);
			return NULL;
		}
	}

	for (e = parent->children; e; e = e->next) {
		if (strcmp(e->segment, d->segment) > 0)
			break;
	}

	if (e) {
		d->prev = e->prev;
		d->next = e;
		if (e->prev)
			e->prev->next = d;
		else
			parent->children = d;
		e->prev = d;
	} else if (!parent->children) {
		d->prev = d->next = NULL;
		parent->children = parent->last = d;
	} else {
		d->next = NULL;
		d->prev = parent->last;
		parent->last->next = d;
		parent->last = d;
	}
	d->parent = parent;

	return d;
}


/**
 * Get the search tree for a particular host
 *
 * \param host the host to lookup
 * \return the corresponding search tree
 */
static struct search_node **urldb_get_search_tree_direct(const char *host)
{
	assert(host);

	if (urldb__host_is_ip_address(host)) {
		return &search_trees[ST_IP];
	} else if (ascii_is_alpha(*host)) {
		return &search_trees[ST_DN + ascii_to_lower(*host) - 'a'];
	}
	return &search_trees[ST_EE];
}


/**
 * Get the search tree for a particular host
 *
 * \param host the host to lookup
 * \return the corresponding search tree
 */
static struct search_node *urldb_get_search_tree(const char *host)
{
	return *urldb_get_search_tree_direct(host);
}


/**
 * Compare host part with a string
 *
 * \param a host part
 * \param b string to compare
 * \return 0 if match, non-zero, otherwise
 */
static int urldb_search_match_string(const struct host_part *a, const char *b)
{
	const char *end, *dot;
	int plen, ret;

	assert(a && a != &db_root && b);

	if (urldb__host_is_ip_address(b)) {
		/* IP address */
		return strcasecmp(a->part, b);
	}

	end = b + strlen(b) + 1;

	while (b < end && a && a != &db_root) {
		dot = strchr(b, '.');
		if (!dot) {
			/* last segment */
			dot = end - 1;
		}

		/* Compare strings (length limited) */
		if ((ret = strncasecmp(a->part, b, dot - b)) != 0)
			/* didn't match => return difference */
			return ret;

		/* The strings matched, now check that the lengths do, too */
		plen = strlen(a->part);

		if (plen > dot - b) {
			/* len(a) > len(b) */
			return 1;
		} else if (plen < dot - b) {
			/* len(a) < len(b) */
			return -1;
		}

		b = dot + 1;
		a = a->parent;
	}

	/* If we get here then either:
	 *    a) The path lengths differ
	 * or b) The hosts are identical
	 */
	if (a && a != &db_root && b >= end) {
		/* len(a) > len(b) */
		return 1;
	} else if ((!a || a == &db_root) && b < end) {
		/* len(a) < len(b) */
		return -1;
	}

	/* Identical */
	return 0;
}


/**
 * Find a node in a search tree
 *
 * \param root Tree to look in
 * \param host Host to find
 * \return Pointer to host tree node, or NULL if not found
 */
static const struct host_part *
urldb_search_find(struct search_node *root, const char *host)
{
	int c;

	assert(root && host);

	if (root == &empty) {
		return NULL;
	}

	c = urldb_search_match_string(root->data, host);

	if (c > 0) {
		return urldb_search_find(root->left, host);
	} else if (c < 0) {
		return urldb_search_find(root->right, host);
	}

	return root->data;
}


/**
 * Match a path string
 *
 * \param parent Path (sub)tree to look in
 * \param path The path to search for
 * \param scheme The URL scheme associated with the path
 * \param port The port associated with the path
 * \return Pointer to path data or NULL if not found.
 */
static struct path_data *
urldb_match_path(const struct path_data *parent,
		 const char *path,
		 lwc_string *scheme,
		 unsigned short port)
{
	const struct path_data *p;
	const char *slash;
	bool match;

	assert(parent != NULL);
	assert(parent->segment == NULL);

	if (path[0] != '/') {
		NSLOG(netsurf, INFO, "path is %s", path);
	}

	assert(path[0] == '/');

	/* Start with children, as parent has no segment */
	p = parent->children;

	while (p != NULL) {
		slash = strchr(path + 1, '/');
		if (!slash) {
			slash = path + strlen(path);
		}

		if (strncmp(p->segment, path + 1, slash - path - 1) == 0 &&
		    lwc_string_isequal(p->scheme, scheme, &match) == lwc_error_ok &&
		    match == true &&
		    p->port == port) {
			if (*slash == '\0') {
				/* Complete match */
				return (struct path_data *) p;
			}

			/* Match so far, go down tree */
			p = p->children;

			path = slash;
		} else {
			/* No match, try next sibling */
			p = p->next;
		}
	}

	return NULL;
}


/**
 * Find an URL in the database
 *
 * \param url Absolute URL to find
 * \return Pointer to path data, or NULL if not found
 */
static struct path_data *urldb_find_url(nsurl *url)
{
	const struct host_part *h;
	struct path_data *p;
	struct search_node *tree;
	char *plq;
	const char *host_str;
	lwc_string *scheme, *host, *port;
	size_t len = 0;
	unsigned int port_int;
	bool match;

	assert(url);

	if (url_bloom != NULL) {
		if (bloom_search_hash(url_bloom, nsurl_hash(url)) == false) {
			return NULL;
		}
	}

	scheme = nsurl_get_component(url, NSURL_SCHEME);
	if (scheme == NULL)
		return NULL;

	if (lwc_string_isequal(scheme, corestring_lwc_mailto, &match) ==
	    lwc_error_ok && match == true) {
		lwc_string_unref(scheme);
		return NULL;
	}

	host = nsurl_get_component(url, NSURL_HOST);
	if (host != NULL) {
		host_str = lwc_string_data(host);
		lwc_string_unref(host);

	} else if (lwc_string_isequal(scheme, corestring_lwc_file, &match) ==
		   lwc_error_ok && match == true) {
		host_str = "localhost";

	} else {
		lwc_string_unref(scheme);
		return NULL;
	}

	tree = urldb_get_search_tree(host_str);
	h = urldb_search_find(tree, host_str);
	if (!h) {
		lwc_string_unref(scheme);
		return NULL;
	}

	/* generate plq (path, leaf, query) */
	if (nsurl_get(url, NSURL_PATH | NSURL_QUERY, &plq, &len) != NSERROR_OK) {
		lwc_string_unref(scheme);
		return NULL;
	}

	/* Get port */
	port = nsurl_get_component(url, NSURL_PORT);
	if (port != NULL) {
		port_int = atoi(lwc_string_data(port));
		lwc_string_unref(port);
	} else {
		port_int = 0;
	}

	p = urldb_match_path(&h->paths, plq, scheme, port_int);

	free(plq);
	lwc_string_unref(scheme);

	return p;
}


/**
 * Dump URL database paths to stderr
 *
 * \param parent Parent node of tree to dump
 */
static void urldb_dump_paths(struct path_data *parent)
{
	const struct path_data *p = parent;
	unsigned int i;

	do {
		if (p->segment != NULL) {
			NSLOG(netsurf, INFO, "\t%s : %u",
			      lwc_string_data(p->scheme), p->port);

			NSLOG(netsurf, INFO, "\t\t'%s'", p->segment);

			for (i = 0; i != p->frag_cnt; i++) {
				NSLOG(netsurf, INFO, "\t\t\t#%s",
				      p->fragment[i]);
			}
		}

		if (p->children != NULL) {
			p = p->children;
		} else {
			while (p != parent) {
				if (p->next != NULL) {
					p = p->next;
					break;
				}

				p = p->parent;
			}
		}
	} while (p != parent);
}


/**
 * Dump URL database hosts to stderr
 *
 * \param parent Parent node of tree to dump
 */
static void urldb_dump_hosts(struct host_part *parent)
{
	struct host_part *h;

	if (parent->part) {
		NSLOG(netsurf, INFO, "%s", parent->part);

		NSLOG(netsurf, INFO, "\t%s invalid SSL certs",
		      parent->permit_invalid_certs ? "Permits" : "Denies");
	}

	/* Dump path data */
	urldb_dump_paths(&parent->paths);

	/* and recurse */
	for (h = parent->children; h; h = h->next) {
		urldb_dump_hosts(h);
	}
}


/**
 * Dump search tree
 *
 * \param parent Parent node of tree to dump
 * \param depth Tree depth
 */
static void urldb_dump_search(struct search_node *parent, int depth)
{
	const struct host_part *h;
	int i; /* index into string */
	char s[1024];
	int r;
	int sl = sizeof(s) - 2;

	if (parent == &empty)
		return;

	urldb_dump_search(parent->left, depth + 1);

	for (i = 0; i != depth; i++) {
		s[i] = ' ';
	}

	for (h = parent->data; h; h = h->parent) {
		if (h->part) {
			r = snprintf(&s[i], sl - i, "%s", h->part);
			if ((i + r) > sl) {
				break;
			}
			i += r;
		}

		if (h->parent && h->parent->parent) {
			s[i]='.';
			i++;
		}
	}
	s[i]= 0;

	NSLOG(netsurf, INFO, "%s", s);

	urldb_dump_search(parent->right, depth + 1);
}


/**
 * Compare a pair of host parts
 *
 * \param a first host part
 * \param b second host part
 * \return 0 if match, non-zero, otherwise
 */
static int
urldb_search_match_host(const struct host_part *a, const struct host_part *b)
{
	int ret;

	assert(a && b);

	/* traverse up tree to root, comparing parts as we go. */
	for (; a && a != &db_root && b && b != &db_root;
	     a = a->parent, b = b->parent) {
		if ((ret = strcasecmp(a->part, b->part)) != 0) {
			/* They differ => return the difference here */
			return ret;
		}
	}

	/* If we get here then either:
	 *    a) The path lengths differ
	 * or b) The hosts are identical
	 */
	if (a && a != &db_root && (!b || b == &db_root)) {
		/* len(a) > len(b) */
		return 1;
	} else if ((!a || a == &db_root) && b && b != &db_root) {
		/* len(a) < len(b) */
		return -1;
	}

	/* identical */
	return 0;
}


/**
 * Rotate a subtree right
 *
 * \param root Root of subtree to rotate
 * \return new root of subtree
 */
static struct search_node *urldb_search_skew(struct search_node *root)
{
	assert(root);

	if (root->left->level == root->level) {
		struct search_node *temp;

		temp = root->left;
		root->left = temp->right;
		temp->right = root;
		root = temp;
	}

	return root;
}


/**
 * Rotate a node left, increasing the parent's level
 *
 * \param root Root of subtree to rotate
 * \return New root of subtree
 */
static struct search_node *urldb_search_split(struct search_node *root)
{
	assert(root);

	if (root->right->right->level == root->level) {
		struct search_node *temp;

		temp = root->right;
		root->right = temp->left;
		temp->left = root;
		root = temp;

		root->level++;
	}

	return root;
}


/**
 * Insert node into search tree
 *
 * \param root Root of (sub)tree to insert into
 * \param n Node to insert
 * \return Pointer to updated root
 */
static struct search_node *
urldb_search_insert_internal(struct search_node *root, struct search_node *n)
{
	assert(root && n);

	if (root == &empty) {
		root = n;
	} else {
		int c = urldb_search_match_host(root->data, n->data);

		if (c > 0) {
			root->left = urldb_search_insert_internal(
				root->left, n);
		} else if (c < 0) {
			root->right = urldb_search_insert_internal(
				root->right, n);
		} else {
			/* exact match */
			free(n);
			return root;
		}

		root = urldb_search_skew(root);
		root = urldb_search_split(root);
	}

	return root;
}


/**
 * Insert a node into the search tree
 *
 * \param root Root of tree to insert into
 * \param data User data to insert
 * \return Pointer to updated root, or NULL if failed
 */
static struct search_node *
urldb_search_insert(struct search_node *root, const struct host_part *data)
{
	struct search_node *n;

	assert(root && data);

	n = malloc(sizeof(struct search_node));
	if (!n)
		return NULL;

	n->level = 1;
	n->data = data;
	n->left = n->right = &empty;

	root = urldb_search_insert_internal(root, n);

	return root;
}


/**
 * Parse a cookie avpair
 *
 * \param c Cookie struct to populate
 * \param n Name component
 * \param v Value component
 * \param was_quoted Whether \a v was quoted in the input
 * \return true on success, false on memory exhaustion
 */
static bool
urldb_parse_avpair(struct cookie_internal_data *c,
		   char *n,
		   char *v,
		   bool was_quoted)
{
	int vlen;

	assert(c && n && v);

	/* Strip whitespace from start of name */
	for (; *n; n++) {
		if (*n != ' ' && *n != '\t')
			break;
	}

	/* Strip whitespace from end of name */
	for (vlen = strlen(n); vlen; vlen--) {
		if (n[vlen] == ' ' || n[vlen] == '\t')
			n[vlen] = '\0';
		else
			break;
	}

	/* Strip whitespace from start of value */
	for (; *v; v++) {
		if (*v != ' ' && *v != '\t')
			break;
	}

	/* Strip whitespace from end of value */
	for (vlen = strlen(v); vlen; vlen--) {
		if (v[vlen] == ' ' || v[vlen] == '\t')
			v[vlen] = '\0';
		else
			break;
	}

	if (!c->comment && strcasecmp(n, "Comment") == 0) {
		c->comment = strdup(v);
		if (!c->comment)
			return false;
	} else if (!c->domain && strcasecmp(n, "Domain") == 0) {
		if (v[0] == '.') {
			/* Domain must start with a dot */
			c->domain_from_set = true;
			c->domain = strdup(v);
			if (!c->domain)
				return false;
		}
	} else if (strcasecmp(n, "Max-Age") == 0) {
		int temp = atoi(v);
		if (temp == 0)
			/* Special case - 0 means delete */
			c->expires = 0;
		else
			c->expires = time(NULL) + temp;
	} else if (!c->path && strcasecmp(n, "Path") == 0) {
		c->path_from_set = true;
		c->path = strdup(v);
		if (!c->path)
			return false;
	} else if (strcasecmp(n, "Version") == 0) {
		c->version = atoi(v);
	} else if (strcasecmp(n, "Expires") == 0) {
		char *datenoday;
		time_t expires;
		nserror res;

		/* Strip dayname from date (these are hugely variable
		 * and liable to break the parser.  They also serve no
		 * useful purpose) */
		for (datenoday = v;
		     *datenoday && !ascii_is_digit(*datenoday);
		     datenoday++) {
			/* do nothing */
		}

		res = nsc_strntimet(datenoday, strlen(datenoday), &expires);
		if (res != NSERROR_OK) {
			/* assume we have an unrepresentable date =>
			 * force it to the maximum possible value of a
			 * 32bit time_t (this may break in 2038. We'll
			 * deal with that once we come to it) */
			expires = (time_t)0x7fffffff;
		}
		c->expires = expires;
	} else if (strcasecmp(n, "Secure") == 0) {
		c->secure = true;
	} else if (strcasecmp(n, "HttpOnly") == 0) {
		c->http_only = true;
	} else if (!c->name) {
		c->name = strdup(n);
		c->value = strdup(v);
		c->value_was_quoted = was_quoted;
		if (!c->name || !c->value) {
			return false;
		}
	}

	return true;
}


/**
 * Free a cookie
 *
 * \param c The cookie to free
 */
static void urldb_free_cookie(struct cookie_internal_data *c)
{
	assert(c);

	free(c->comment);
	free(c->domain);
	free(c->path);
	free(c->name);
	free(c->value);
	free(c);
}


/**
 * Parse a cookie
 *
 * \param url URL being fetched
 * \param cookie Pointer to cookie string (updated on exit)
 * \return Pointer to cookie structure (on heap, caller frees) or NULL
 */
static struct cookie_internal_data *
urldb_parse_cookie(nsurl *url, const char **cookie)
{
	struct cookie_internal_data *c;
	const char *cur;
	char name[1024], value[4096];
	char *n = name, *v = value;
	bool in_value = false;
	bool had_value_data = false;
	bool value_verbatim = false;
	bool quoted = false;
	bool was_quoted = false;

	assert(url && cookie && *cookie);

	c = calloc(1, sizeof(struct cookie_internal_data));
	if (c == NULL)
		return NULL;

	c->expires = -1;

	name[0] = '\0';
	value[0] = '\0';

	for (cur = *cookie; *cur; cur++) {
		if (*cur == '\r' && *(cur + 1) == '\n') {
			/* End of header */
			if (quoted) {
				/* Unmatched quote encountered */

				/* Match Firefox 2.0.0.11 */
				value[0] = '\0';

			}

			break;
		} else if (*cur == '\r') {
			/* Spurious linefeed */
			continue;
		} else if (*cur == '\n') {
			/* Spurious newline */
			continue;
		}

		if (in_value && !had_value_data) {
			if (*cur == ' ' || *cur == '\t') {
				/* Strip leading whitespace from value */
				continue;
			} else {
				had_value_data = true;

				/* Value is taken verbatim if first non-space
				 * character is not a " */
				if (*cur != '"') {
					value_verbatim = true;
				}
			}
		}

		if (in_value && !value_verbatim && (*cur == '"')) {
			/* Only non-verbatim values may be quoted */
			if (cur == *cookie || *(cur - 1) != '\\') {
				/* Only unescaped quotes count */
				was_quoted = quoted;
				quoted = !quoted;

				continue;
			}
		}

		if (!quoted && !in_value && *cur == '=') {
			/* First equals => attr-value separator */
			in_value = true;
			continue;
		}

		if (!quoted && (was_quoted || *cur == ';')) {
			/* Semicolon or after quoted value
			 * => end of current avpair */

			/* NUL-terminate tokens */
			*n = '\0';
			*v = '\0';

			if (!urldb_parse_avpair(c, name, value, was_quoted)) {
				/* Memory exhausted */
				urldb_free_cookie(c);
				return NULL;
			}

			/* And reset to start */
			n = name;
			v = value;
			in_value = false;
			had_value_data = false;
			value_verbatim = false;
			was_quoted = false;

			/* Now, if the current input is anything other than a
			 * semicolon, we must be sure to reprocess it */
			if (*cur != ';') {
				cur--;
			}

			continue;
		}

		/* And now handle commas. These are a pain as they may mean
		 * any of the following:
		 *
		 * + End of cookie
		 * + Day separator in Expires avpair
		 * + (Invalid) comma in unquoted value
		 *
		 * Therefore, in order to handle all 3 cases (2 and 3 are
		 * identical, the difference being that 2 is in the spec and
		 * 3 isn't), we need to determine where the comma actually
		 * lies. We use the following heuristic:
		 *
		 *   Given a comma at the current input position, find the
		 *   immediately following semicolon (or end of input if none
		 *   found). Then, consider the input characters between
		 *   these two positions. If any of these characters is an
		 *   '=', we must assume that the comma signified the end of
		 *   the current cookie.
		 *
		 * This holds as the first avpair of any cookie must be
		 * NAME=VALUE, so the '=' is guaranteed to appear in the
		 * case where the comma marks the end of a cookie.
		 *
		 * This will fail, however, in the case where '=' appears in
		 * the value of the current avpair after the comma or the
		 * subsequent cookie does not start with NAME=VALUE. Neither
		 * of these is particularly likely and if they do occur, the
		 * website is more broken than we can be bothered to handle.
		 */
		if (!quoted && *cur == ',') {
			/* Find semi-colon, if any */
			const char *p;
			const char *semi = strchr(cur + 1, ';');
			if (!semi)
				semi = cur + strlen(cur) - 2 /* CRLF */;

			/* Look for equals sign between comma and semi */
			for (p = cur + 1; p < semi; p++)
				if (*p == '=')
					break;

			if (p == semi) {
				/* none found => comma internal to value */
				/* do nothing */
			} else {
				/* found one => comma marks end of cookie */
				cur++;
				break;
			}
		}

		/* Accumulate into buffers, always leaving space for a NUL */
		/** \todo is silently truncating overlong names/values wise? */
		if (!in_value) {
			if (n < name + (sizeof(name) - 1))
				*n++ = *cur;
		} else {
			if (v < value + (sizeof(value) - 1))
				*v++ = *cur;
		}
	}

	/* Parse final avpair */
	*n = '\0';
	*v = '\0';

	if (!urldb_parse_avpair(c, name, value, was_quoted)) {
		/* Memory exhausted */
		urldb_free_cookie(c);
		return NULL;
	}

	/* Now fix-up default values */
	if (c->domain == NULL) {
		lwc_string *host = nsurl_get_component(url, NSURL_HOST);
		if (host == NULL) {
			urldb_free_cookie(c);
			return NULL;
		}
		c->domain = strdup(lwc_string_data(host));
		lwc_string_unref(host);
	}

	if (c->path == NULL) {
		const char *path_data;
		char *path, *slash;
		lwc_string *path_lwc;

		path_lwc = nsurl_get_component(url, NSURL_PATH);
		if (path_lwc == NULL) {
			urldb_free_cookie(c);
			return NULL;
		}
		path_data = lwc_string_data(path_lwc);

		/* Strip leafname and trailing slash (4.3.1) */
		slash = strrchr(path_data, '/');
		if (slash != NULL) {
			/* Special case: retain first slash in path */
			if (slash == path_data)
				slash++;

			slash = strndup(path_data, slash - path_data);
			if (slash == NULL) {
				lwc_string_unref(path_lwc);
				urldb_free_cookie(c);
				return NULL;
			}

			path = slash;
			lwc_string_unref(path_lwc);
		} else {
			path = strdup(lwc_string_data(path_lwc));
			lwc_string_unref(path_lwc);
			if (path == NULL) {
				urldb_free_cookie(c);
				return NULL;
			}
		}

		c->path = path;
	}

	/* Write back current position */
	*cookie = cur;

	return c;
}


/**
 * Add a path to the database, creating any intermediate entries
 *
 * \param scheme URL scheme associated with path
 * \param port Port number on host associated with path
 * \param host Host tree node to attach to
 * \param path_query Absolute path plus query to add (freed)
 * \param fragment URL fragment, or NULL
 * \param url URL (fragment ignored)
 * \return Pointer to leaf node, or NULL on memory exhaustion
 */
static struct path_data *
urldb_add_path(lwc_string *scheme,
	       unsigned int port,
	       const struct host_part *host,
	       char *path_query,
	       lwc_string *fragment,
	       nsurl *url)
{
	struct path_data *d, *e;
	char *buf = path_query;
	char *segment, *slash;
	bool match;

	assert(scheme && host && url);

	d = (struct path_data *) &host->paths;

	/* skip leading '/' */
	segment = buf;
	if (*segment == '/')
		segment++;

	/* Process path segments */
	do {
		slash = strchr(segment, '/');
		if (!slash) {
			/* last segment */
			/* look for existing entry */
			for (e = d->children; e; e = e->next)
				if (strcmp(segment, e->segment) == 0 &&
				    lwc_string_isequal(scheme,
						       e->scheme, &match) ==
				    lwc_error_ok &&
				    match == true &&
				    e->port == port)
					break;

			d = e ? urldb_add_path_fragment(e, fragment) :
				urldb_add_path_node(scheme, port,
						    segment, fragment, d);
			break;
		}

		*slash = '\0';

		/* look for existing entry */
		for (e = d->children; e; e = e->next)
			if (strcmp(segment, e->segment) == 0 &&
			    lwc_string_isequal(scheme, e->scheme,
					       &match) == lwc_error_ok &&
			    match == true &&
			    e->port == port)
				break;

		d = e ? e : urldb_add_path_node(scheme, port, segment, NULL, d);
		if (!d)
			break;

		segment = slash + 1;
	} while (1);

	free(path_query);

	if (d && !d->url) {
		/* Insert defragmented URL */
		if (nsurl_defragment(url, &d->url) != NSERROR_OK)
			return NULL;
	}

	return d;
}


/**
 * Add a host to the database, creating any intermediate entries
 *
 * \param host Hostname to add
 * \return Pointer to leaf node, or NULL on memory exhaustion
 */
static struct host_part *urldb_add_host(const char *host)
{
	struct host_part *d = (struct host_part *) &db_root, *e;
	struct search_node *s;
	char buf[256]; /* 256 bytes is sufficient - domain names are
			* limited to 255 chars. */
	char *part;

	assert(host);

	if (urldb__host_is_ip_address(host)) {
		/* Host is an IP, so simply add as TLD */

		/* Check for existing entry */
		for (e = d->children; e; e = e->next)
			if (strcasecmp(host, e->part) == 0)
				/* found => return it */
				return e;

		d = urldb_add_host_node(host, d);

		s = urldb_search_insert(search_trees[ST_IP], d);
		if (!s) {
			/* failed */
			d = NULL;
		} else {
			search_trees[ST_IP] = s;
		}

		return d;
	}

	/* Copy host string, so we can corrupt it */
	strncpy(buf, host, sizeof buf);
	buf[sizeof buf - 1] = '\0';

	/* Process FQDN segments backwards */
	do {
		part = strrchr(buf, '.');
		if (!part) {
			/* last segment */
			/* Check for existing entry */
			for (e = d->children; e; e = e->next)
				if (strcasecmp(buf, e->part) == 0)
					break;

			if (e) {
				d = e;
			} else {
				d = urldb_add_host_node(buf, d);
			}

			/* And insert into search tree */
			if (d) {
				struct search_node **r;

				r = urldb_get_search_tree_direct(buf);
				s = urldb_search_insert(*r, d);
				if (!s) {
					/* failed */
					d = NULL;
				} else {
					*r = s;
				}
			}
			break;
		}

		/* Check for existing entry */
		for (e = d->children; e; e = e->next)
			if (strcasecmp(part + 1, e->part) == 0)
				break;

		d = e ? e : urldb_add_host_node(part + 1, d);
		if (!d)
			break;

		*part = '\0';
	} while (1);

	return d;
}


/**
 * Insert a cookie into the database
 *
 * \param c The cookie to insert
 * \param scheme URL scheme associated with cookie path
 * \param url URL (sans fragment) associated with cookie
 * \return true on success, false on memory exhaustion (c will be freed)
 */
static bool
urldb_insert_cookie(struct cookie_internal_data *c,
		    lwc_string *scheme,
		    nsurl *url)
{
	struct cookie_internal_data *d;
	const struct host_part *h;
	struct path_data *p;
	time_t now = time(NULL);

	assert(c);

	if (c->domain[0] == '.') {
		h = urldb_search_find(
			urldb_get_search_tree(&(c->domain[1])),
			c->domain + 1);
		if (!h) {
			h = urldb_add_host(c->domain + 1);
			if (!h) {
				urldb_free_cookie(c);
				return false;
			}
		}

		p = (struct path_data *) &h->paths;
	} else {
		/* Need to have a URL and scheme, if it's not a domain cookie */
		assert(url != NULL);
		assert(scheme != NULL);

		h = urldb_search_find(
			urldb_get_search_tree(c->domain),
			c->domain);

		if (!h) {
			h = urldb_add_host(c->domain);
			if (!h) {
				urldb_free_cookie(c);
				return false;
			}
		}

		/* find path */
		p = urldb_add_path(scheme, 0, h,
				   strdup(c->path), NULL, url);
		if (!p) {
			urldb_free_cookie(c);
			return false;
		}
	}

	/* add cookie */
	for (d = p->cookies; d; d = d->next) {
		if (!strcmp(d->domain, c->domain) &&
		    !strcmp(d->path, c->path) &&
		    !strcmp(d->name, c->name))
			break;
	}

	if (d) {
		if (c->expires != -1 && c->expires < now) {
			/* remove cookie */
			if (d->next)
				d->next->prev = d->prev;
			else
				p->cookies_end = d->prev;
			if (d->prev)
				d->prev->next = d->next;
			else
				p->cookies = d->next;

			cookie_manager_remove((struct cookie_data *)d);

			urldb_free_cookie(d);
			urldb_free_cookie(c);
		} else {
			/* replace d with c */
			c->prev = d->prev;
			c->next = d->next;
			if (c->next)
				c->next->prev = c;
			else
				p->cookies_end = c;
			if (c->prev)
				c->prev->next = c;
			else
				p->cookies = c;

			cookie_manager_remove((struct cookie_data *)d);
			urldb_free_cookie(d);

			cookie_manager_add((struct cookie_data *)c);
		}
	} else {
		c->prev = p->cookies_end;
		c->next = NULL;
		if (p->cookies_end)
			p->cookies_end->next = c;
		else
			p->cookies = c;
		p->cookies_end = c;

		cookie_manager_add((struct cookie_data *)c);
	}

	return true;
}


/**
 * Concatenate a cookie into the provided buffer
 *
 * \param c Cookie to concatenate
 * \param version The version of the cookie string to output
 * \param used Pointer to amount of buffer used (updated)
 * \param alloc Pointer to allocated size of buffer (updated)
 * \param buf Pointer to Pointer to buffer (updated)
 * \return true on success, false on memory exhaustion
 */
static bool
urldb_concat_cookie(struct cookie_internal_data *c,
		    int version,
		    int *used,
		    int *alloc,
		    char **buf)
{
	/* Combined (A)BNF for the Cookie: request header:
	 *
	 * CHAR           = <any US-ASCII character (octets 0 - 127)>
	 * CTL            = <any US-ASCII control character
	 *                  (octets 0 - 31) and DEL (127)>
	 * CR             = <US-ASCII CR, carriage return (13)>
	 * LF             = <US-ASCII LF, linefeed (10)>
	 * SP             = <US-ASCII SP, space (32)>
	 * HT             = <US-ASCII HT, horizontal-tab (9)>
	 * <">            = <US-ASCII double-quote mark (34)>
	 *
	 * CRLF           = CR LF
	 *
	 * LWS            = [CRLF] 1*( SP | HT )
	 *
	 * TEXT           = <any OCTET except CTLs,
	 *                  but including LWS>
	 *
	 * token          = 1*<any CHAR except CTLs or separators>
	 * separators     = "(" | ")" | "<" | ">" | "@"
	 *                | "," | ";" | ":" | "\" | <">
	 *                | "/" | "[" | "]" | "?" | "="
	 *                | "{" | "}" | SP | HT
	 *
	 * quoted-string  = ( <"> *(qdtext | quoted-pair ) <"> )
	 * qdtext         = <any TEXT except <">>
	 * quoted-pair    = "\" CHAR
	 *
	 * attr            =       token
	 * value           =       word
	 * word            =       token | quoted-string
	 *
	 * cookie          =       "Cookie:" cookie-version
	 *                         1*((";" | ",") cookie-value)
	 * cookie-value    =       NAME "=" VALUE [";" path] [";" domain]
	 * cookie-version  =       "$Version" "=" value
	 * NAME            =       attr
	 * VALUE           =       value
	 * path            =       "$Path" "=" value
	 * domain          =       "$Domain" "=" value
	 *
	 * A note on quoted-string handling:
	 *   The cookie data stored in the db is verbatim (i.e. sans enclosing
	 *   <">, if any, and with all quoted-pairs intact) thus all that we
	 *   need to do here is ensure that value strings which were quoted
	 *   in Set-Cookie or which include any of the separators are quoted
	 *   before use.
	 *
	 * A note on cookie-value separation:
	 *   We use semicolons for all separators, including between
	 *   cookie-values. This simplifies things and is backwards compatible.
	 */
	const char * const separators = "()<>@,;:\\\"/[]?={} \t";

	int max_len;

	assert(c && used && alloc && buf && *buf);

	/* "; " cookie-value
	 * We allow for the possibility that values are quoted
	 */
	max_len = 2 + strlen(c->name) + 1 + strlen(c->value) + 2 +
		(c->path_from_set ?
		 8 + strlen(c->path) + 2 : 0) +
		(c->domain_from_set ?
		 10 + strlen(c->domain) + 2 : 0);

	if (*used + max_len >= *alloc) {
		char *temp = realloc(*buf, *alloc + 4096);
		if (!temp) {
			return false;
		}
		*buf = temp;
		*alloc += 4096;
	}

	if (version == COOKIE_NETSCAPE) {
		/* Original Netscape cookie */
		sprintf(*buf + *used - 1, "; %s=", c->name);
		*used += 2 + strlen(c->name) + 1;

		/* The Netscape spec doesn't mention quoting of cookie values.
		 * RFC 2109 $10.1.3 indicates that values must not be quoted.
		 *
		 * However, other browsers preserve quoting, so we should, too
		 */
		if (c->value_was_quoted) {
			sprintf(*buf + *used - 1, "\"%s\"", c->value);
			*used += 1 + strlen(c->value) + 1;
		} else {
			/** \todo should we %XX-encode [;HT,SP] ? */
			/** \todo Should we strip escaping backslashes? */
			sprintf(*buf + *used - 1, "%s", c->value);
			*used += strlen(c->value);
		}

		/* We don't send path/domain information -- that's what the
		 * Netscape spec suggests we should do, anyway. */
	} else {
		/* RFC2109 or RFC2965 cookie */
		sprintf(*buf + *used - 1, "; %s=", c->name);
		*used += 2 + strlen(c->name) + 1;

		/* Value needs quoting if it contains any separator or if
		 * it needs preserving from the Set-Cookie header */
		if (c->value_was_quoted ||
		    strpbrk(c->value, separators) != NULL) {
			sprintf(*buf + *used - 1, "\"%s\"", c->value);
			*used += 1 + strlen(c->value) + 1;
		} else {
			sprintf(*buf + *used - 1, "%s", c->value);
			*used += strlen(c->value);
		}

		if (c->path_from_set) {
			/* Path, quoted if necessary */
			sprintf(*buf + *used - 1, "; $Path=");
			*used += 8;

			if (strpbrk(c->path, separators) != NULL) {
				sprintf(*buf + *used - 1, "\"%s\"", c->path);
				*used += 1 + strlen(c->path) + 1;
			} else {
				sprintf(*buf + *used - 1, "%s", c->path);
				*used += strlen(c->path);
			}
		}

		if (c->domain_from_set) {
			/* Domain, quoted if necessary */
			sprintf(*buf + *used - 1, "; $Domain=");
			*used += 10;

			if (strpbrk(c->domain, separators) != NULL) {
				sprintf(*buf + *used - 1, "\"%s\"", c->domain);
				*used += 1 + strlen(c->domain) + 1;
			} else {
				sprintf(*buf + *used - 1, "%s", c->domain);
				*used += strlen(c->domain);
			}
		}
	}

	return true;
}


/**
 * deletes paths from a cookie.
 *
 * \param domain the cookie domain
 * \param path the cookie path
 * \param name The cookie name
 * \param parent The url data of the cookie
 */
static void
urldb_delete_cookie_paths(const char *domain,
			  const char *path,
			  const char *name,
			  struct path_data *parent)
{
	struct cookie_internal_data *c;
	struct path_data *p = parent;

	assert(parent);

	do {
		for (c = p->cookies; c; c = c->next) {
			if (strcmp(c->domain, domain) == 0 &&
			    strcmp(c->path, path) == 0 &&
			    strcmp(c->name, name) == 0) {
				if (c->prev) {
					c->prev->next = c->next;
				} else {
					p->cookies = c->next;
				}

				if (c->next) {
					c->next->prev = c->prev;
				} else {
					p->cookies_end = c->prev;
				}

				urldb_free_cookie(c);

				return;
			}
		}

		if (p->children) {
			p = p->children;
		} else {
			while (p != parent) {
				if (p->next != NULL) {
					p = p->next;
					break;
				}

				p = p->parent;
			}
		}
	} while (p != parent);
}


/**
 * Deletes cookie hosts and their assoicated paths
 *
 * \param domain the cookie domain
 * \param path the cookie path
 * \param name The cookie name
 * \param parent The url data of the cookie
 */
static void
urldb_delete_cookie_hosts(const char *domain,
			  const char *path,
			  const char *name,
			  struct host_part *parent)
{
	struct host_part *h;
	assert(parent);

	urldb_delete_cookie_paths(domain, path, name, &parent->paths);

	for (h = parent->children; h; h = h->next) {
		urldb_delete_cookie_hosts(domain, path, name, h);
	}
}


/**
 * Save a path subtree's cookies
 *
 * \param fp File pointer to write to
 * \param parent Parent path
 */
static void urldb_save_cookie_paths(FILE *fp, struct path_data *parent)
{
	struct path_data *p = parent;
	time_t now = time(NULL);

	assert(fp && parent);

	do {
		if (p->cookies != NULL) {
			struct cookie_internal_data *c;

			for (c = p->cookies; c != NULL; c = c->next) {
				if (c->expires == -1 || c->expires < now) {
					/* Skip expired & session cookies */
					continue;
				}

				fprintf(fp,
					"%d\t%s\t%d\t%s\t%d\t%d\t%d\t%d\t%d\t%d\t"
					"%s\t%s\t%d\t%s\t%s\t%s\n",
					c->version, c->domain,
					c->domain_from_set, c->path,
					c->path_from_set, c->secure,
					c->http_only,
					(int)c->expires, (int)c->last_used,
					c->no_destroy, c->name, c->value,
					c->value_was_quoted,
					p->scheme ? lwc_string_data(p->scheme) :
					"unused",
					p->url ? nsurl_access(p->url) :
					"unused",
					c->comment ? c->comment : "");
			}
		}

		if (p->children != NULL) {
			p = p->children;
		} else {
			while (p != parent) {
				if (p->next != NULL) {
					p = p->next;
					break;
				}

				p = p->parent;
			}
		}
	} while (p != parent);
}


/**
 * Save a host subtree's cookies
 *
 * \param fp File pointer to write to
 * \param parent Parent host
 */
static void urldb_save_cookie_hosts(FILE *fp, struct host_part *parent)
{
	struct host_part *h;
	assert(fp && parent);

	urldb_save_cookie_paths(fp, &parent->paths);

	for (h = parent->children; h; h = h->next)
		urldb_save_cookie_hosts(fp, h);
}


/**
 * Destroy a cookie node
 *
 * \param c Cookie to destroy
 */
static void urldb_destroy_cookie(struct cookie_internal_data *c)
{
	free(c->name);
	free(c->value);
	free(c->comment);
	free(c->domain);
	free(c->path);

	free(c);
}


/**
 * Destroy the contents of a path node
 *
 * \param node Node to destroy contents of (does not destroy node)
 */
static void urldb_destroy_path_node_content(struct path_data *node)
{
	struct cookie_internal_data *a, *b;
	unsigned int i;

	if (node->url != NULL) {
		nsurl_unref(node->url);
	}

	if (node->scheme != NULL) {
		lwc_string_unref(node->scheme);
	}

	free(node->segment);
	for (i = 0; i < node->frag_cnt; i++)
		free(node->fragment[i]);
	free(node->fragment);

	free(node->urld.title);

	for (a = node->cookies; a; a = b) {
		b = a->next;
		urldb_destroy_cookie(a);
	}
}


/**
 * Destroy protection space data
 *
 * \param space Protection space to destroy
 */
static void urldb_destroy_prot_space(struct prot_space_data *space)
{
	lwc_string_unref(space->scheme);
	free(space->realm);
	free(space->auth);

	free(space);
}


/**
 * Destroy a path tree
 *
 * \param root Root node of tree to destroy
 */
static void urldb_destroy_path_tree(struct path_data *root)
{
	struct path_data *p = root;

	do {
		if (p->children != NULL) {
			p = p->children;
		} else {
			struct path_data *q = p;

			while (p != root) {
				if (p->next != NULL) {
					p = p->next;
					break;
				}

				p = p->parent;

				urldb_destroy_path_node_content(q);
				free(q);

				q = p;
			}

			urldb_destroy_path_node_content(q);
			free(q);
		}
	} while (p != root);
}


/**
 * Destroy a host tree
 *
 * \param root Root node of tree to destroy
 */
static void urldb_destroy_host_tree(struct host_part *root)
{
	struct host_part *a, *b;
	struct path_data *p, *q;
	struct prot_space_data *s, *t;

	/* Destroy children */
	for (a = root->children; a; a = b) {
		b = a->next;
		urldb_destroy_host_tree(a);
	}

	/* Now clean up paths */
	for (p = root->paths.children; p; p = q) {
		q = p->next;
		urldb_destroy_path_tree(p);
	}

	/* Root path */
	urldb_destroy_path_node_content(&root->paths);

	/* Proctection space data */
	for (s = root->prot_space; s; s = t) {
		t = s->next;
		urldb_destroy_prot_space(s);
	}

	/* And ourselves */
	free(root->part);
	free(root);
}


/**
 * Destroy a search tree
 *
 * \param root Root node of tree to destroy
 */
static void urldb_destroy_search_tree(struct search_node *root)
{
	/* Destroy children */
	if (root->left != &empty)
		urldb_destroy_search_tree(root->left);
	if (root->right != &empty)
		urldb_destroy_search_tree(root->right);

	/* And destroy ourselves */
	free(root);
}


/*************** External interface ***************/


/* exported interface documented in content/urldb.h */
void urldb_destroy(void)
{
	struct host_part *a, *b;
	int i;

	/* Clean up search trees */
	for (i = 0; i < NUM_SEARCH_TREES; i++) {
		if (search_trees[i] != &empty) {
			urldb_destroy_search_tree(search_trees[i]);
			search_trees[i] = &empty;
		}
	}

	/* And database */
	for (a = db_root.children; a; a = b) {
		b = a->next;
		urldb_destroy_host_tree(a);
	}
	memset(&db_root, 0, sizeof(db_root));

	/* And the bloom filter */
	if (url_bloom != NULL) {
		bloom_destroy(url_bloom);
		url_bloom = NULL;
	}
}


/* exported interface documented in netsurf/url_db.h */
nserror urldb_load(const char *filename)
{
#define MAXIMUM_URL_LENGTH 4096
	char s[MAXIMUM_URL_LENGTH];
	char host[256];
	struct host_part *h;
	int urls;
	int i;
	int version;
	int length;
	FILE *fp;

	assert(filename);

	NSLOG(netsurf, INFO, "Loading URL file %s", filename);

	if (url_bloom == NULL)
		url_bloom = bloom_create(BLOOM_SIZE);

	fp = fopen(filename, "r");
	if (!fp) {
		NSLOG(netsurf, INFO, "Failed to open file '%s' for reading",
		      filename);
		return NSERROR_NOT_FOUND;
	}

	if (!fgets(s, MAXIMUM_URL_LENGTH, fp)) {
		fclose(fp);
		return NSERROR_NEED_DATA;
	}

	version = atoi(s);
	if (version < MIN_URL_FILE_VERSION) {
		NSLOG(netsurf, INFO, "Unsupported URL file version.");
		fclose(fp);
		return NSERROR_INVALID;
	}
	if (version > URL_FILE_VERSION) {
		NSLOG(netsurf, INFO, "Unknown URL file version.");
		fclose(fp);
		return NSERROR_INVALID;
	}

	while (fgets(host, sizeof host, fp)) {
		time_t hsts_expiry = 0;
		int hsts_include_sub_domains = 0;

		/* get the hostname */
		length = strlen(host) - 1;
		host[length] = '\0';

		/* skip data that has ended up with a host of '' */
		if (length == 0) {
			if (!fgets(s, MAXIMUM_URL_LENGTH, fp))
				break;
			urls = atoi(s);
			/* Eight fields/url */
			for (i = 0; i < (8 * urls); i++) {
				if (!fgets(s, MAXIMUM_URL_LENGTH, fp))
					break;
			}
			continue;
		}

		if (version >= 107) {
			char *p = host;
			while (*p && *p != ' ') p++;
			while (*p && *p == ' ') { *p = '\0'; p++; }
			hsts_include_sub_domains = (*p == '1');
			while (*p && *p != ' ') p++;
			while (*p && *p == ' ') p++;
			nsc_snptimet(p, strlen(p), &hsts_expiry);
		}

		h = urldb_add_host(host);
		if (!h) {
			NSLOG(netsurf, INFO, "Failed adding host: '%s'", host);
			fclose(fp);
			return NSERROR_NOMEM;
		}
		h->hsts.expires = hsts_expiry;
		h->hsts.include_sub_domains = hsts_include_sub_domains;

		/* read number of URLs */
		if (!fgets(s, MAXIMUM_URL_LENGTH, fp))
			break;
		urls = atoi(s);

		/* no URLs => try next host */
		if (urls == 0) {
			NSLOG(netsurf, INFO, "No URLs for '%s'", host);
			continue;
		}

		/* load the non-corrupt data */
		for (i = 0; i < urls; i++) {
			struct path_data *p = NULL;
			char scheme[64], ports[10];
			char url[64 + 3 + 256 + 6 + 4096 + 1 + 1];
			unsigned int port;
			bool is_file = false;
			nsurl *nsurl;
			lwc_string *scheme_lwc, *fragment_lwc;
			char *path_query;
			size_t len;

			if (!fgets(scheme, sizeof scheme, fp))
				break;
			length = strlen(scheme) - 1;
			scheme[length] = '\0';

			if (!fgets(ports, sizeof ports, fp))
				break;
			length = strlen(ports) - 1;
			ports[length] = '\0';
			port = atoi(ports);

			if (!fgets(s, MAXIMUM_URL_LENGTH, fp))
				break;
			length = strlen(s) - 1;
			s[length] = '\0';

			if (!strcasecmp(host, "localhost") &&
			    !strcasecmp(scheme, "file"))
				is_file = true;

			snprintf(url, sizeof url, "%s://%s%s%s%s",
				 scheme,
				 /* file URLs have no host */
				 (is_file ? "" : host),
				 (port ? ":" : ""),
				 (port ? ports : ""),
				 s);

			/* TODO: store URLs in pre-parsed state, and make
			 *       a nsurl_load to generate the nsurl more
			 *       swiftly.
			 *       Need a nsurl_save too.
			 */
			if (nsurl_create(url, &nsurl) != NSERROR_OK) {
				NSLOG(netsurf, INFO, "Failed inserting '%s'",
				      url);
				fclose(fp);
				return NSERROR_NOMEM;
			}

			if (url_bloom != NULL) {
				uint32_t hash = nsurl_hash(nsurl);
				bloom_insert_hash(url_bloom, hash);
			}

			/* Copy and merge path/query strings */
			if (nsurl_get(nsurl, NSURL_PATH | NSURL_QUERY,
				      &path_query, &len) != NSERROR_OK) {
				NSLOG(netsurf, INFO, "Failed inserting '%s'",
				      url);
				fclose(fp);
				return NSERROR_NOMEM;
			}

			scheme_lwc = nsurl_get_component(nsurl, NSURL_SCHEME);
			fragment_lwc = nsurl_get_component(nsurl,
							   NSURL_FRAGMENT);
			p = urldb_add_path(scheme_lwc, port, h, path_query,
					   fragment_lwc, nsurl);
			if (!p) {
				NSLOG(netsurf, INFO, "Failed inserting '%s'",
				      url);
				fclose(fp);
				return NSERROR_NOMEM;
			}
			nsurl_unref(nsurl);
			lwc_string_unref(scheme_lwc);
			if (fragment_lwc != NULL)
				lwc_string_unref(fragment_lwc);

			if (!fgets(s, MAXIMUM_URL_LENGTH, fp))
				break;
			if (p)
				p->urld.visits = (unsigned int)atoi(s);

			/* entry last use time */
			if (!fgets(s, MAXIMUM_URL_LENGTH, fp)) {
				break;
			}
			if (p) {
				nsc_snptimet(s, strlen(s) - 1, &p->urld.last_visit);
			}

			if (!fgets(s, MAXIMUM_URL_LENGTH, fp))
				break;
			if (p)
				p->urld.type = (content_type)atoi(s);

			if (!fgets(s, MAXIMUM_URL_LENGTH, fp))
				break;


			if (!fgets(s, MAXIMUM_URL_LENGTH, fp))
				break;
			length = strlen(s) - 1;
			if (p && length > 0) {
				s[length] = '\0';
				p->urld.title = malloc(length + 1);
				if (p->urld.title)
					memcpy(p->urld.title, s, length + 1);
			}
		}
	}

	fclose(fp);
	NSLOG(netsurf, INFO, "Successfully loaded URL file");
#undef MAXIMUM_URL_LENGTH

	return NSERROR_OK;
}

/* exported interface documented in netsurf/url_db.h */
nserror urldb_save(const char *filename)
{
	FILE *fp;
	int i;

	assert(filename);

	fp = fopen(filename, "w");
	if (!fp) {
		NSLOG(netsurf, INFO, "Failed to open file '%s' for writing",
		      filename);
		return NSERROR_SAVE_FAILED;
	}

	/* file format version number */
	fprintf(fp, "%d\n", URL_FILE_VERSION);

	for (i = 0; i != NUM_SEARCH_TREES; i++) {
		urldb_save_search_tree(search_trees[i], fp);
	}

	fclose(fp);

	return NSERROR_OK;
}


/* exported interface documented in content/urldb.h */
nserror urldb_set_url_persistence(nsurl *url, bool persist)
{
	struct path_data *p;

	assert(url);

	p = urldb_find_url(url);
	if (!p) {
		return NSERROR_NOT_FOUND;
	}

	p->persistent = persist;

	return NSERROR_OK;
}


/* exported interface documented in content/urldb.h */
bool urldb_add_url(nsurl *url)
{
	struct host_part *h;
	struct path_data *p;
	lwc_string *scheme;
	lwc_string *port;
	lwc_string *host;
	lwc_string *fragment;
	const char *host_str;
	char *path_query = NULL;
	size_t len;
	bool match;
	unsigned int port_int;

	assert(url);

	if (url_bloom == NULL)
		url_bloom = bloom_create(BLOOM_SIZE);

	if (url_bloom != NULL) {
		uint32_t hash = nsurl_hash(url);
		bloom_insert_hash(url_bloom, hash);
	}

	/* Copy and merge path/query strings */
	if (nsurl_get(url, NSURL_PATH | NSURL_QUERY, &path_query, &len) !=
	    NSERROR_OK) {
		return false;
	}
	assert(path_query != NULL);

	scheme = nsurl_get_component(url, NSURL_SCHEME);
	if (scheme == NULL) {
		free(path_query);
		return false;
	}

	host = nsurl_get_component(url, NSURL_HOST);
	if (host != NULL) {
		host_str = lwc_string_data(host);
		lwc_string_unref(host);

	} else if (lwc_string_isequal(scheme, corestring_lwc_file, &match) ==
		   lwc_error_ok && match == true) {
		host_str = "localhost";

	} else {
		lwc_string_unref(scheme);
		free(path_query);
		return false;
	}

	fragment = nsurl_get_component(url, NSURL_FRAGMENT);

	port = nsurl_get_component(url, NSURL_PORT);
	if (port != NULL) {
		port_int = atoi(lwc_string_data(port));
		lwc_string_unref(port);
	} else {
		port_int = 0;
	}

	/* Get host entry */
	h = urldb_add_host(host_str);

	/* Get path entry */
	if (h != NULL) {
		p = urldb_add_path(scheme,
				   port_int,
				   h,
				   path_query,
				   fragment,
				   url);
	} else {
		p = NULL;
	}

	lwc_string_unref(scheme);
	if (fragment != NULL)
		lwc_string_unref(fragment);

	return (p != NULL);
}


/* exported interface documented in content/urldb.h */
nserror urldb_set_url_title(nsurl *url, const char *title)
{
	struct path_data *p;
	char *temp;

	assert(url);

	p = urldb_find_url(url);
	if (p == NULL) {
		return NSERROR_NOT_FOUND;
	}

	/* copy the parameter if necessary */
	if (title != NULL) {
		temp = strdup(title);
		if (temp == NULL) {
			return NSERROR_NOMEM;
		}
	} else {
		temp = NULL;
	}

	free(p->urld.title);
	p->urld.title = temp;

	return NSERROR_OK;
}


/* exported interface documented in content/urldb.h */
nserror urldb_set_url_content_type(nsurl *url, content_type type)
{
	struct path_data *p;

	assert(url);

	p = urldb_find_url(url);
	if (!p) {
		return NSERROR_NOT_FOUND;
	}

	p->urld.type = type;

	return NSERROR_OK;
}


/* exported interface documented in content/urldb.h */
nserror urldb_update_url_visit_data(nsurl *url)
{
	struct path_data *p;

	assert(url);

	p = urldb_find_url(url);
	if (!p) {
		return NSERROR_NOT_FOUND;
	}

	p->urld.last_visit = time(NULL);
	p->urld.visits++;

	return NSERROR_OK;
}


/* exported interface documented in content/urldb.h */
void urldb_reset_url_visit_data(nsurl *url)
{
	struct path_data *p;

	assert(url);

	p = urldb_find_url(url);
	if (!p)
		return;

	p->urld.last_visit = (time_t)0;
	p->urld.visits = 0;
}


/* exported interface documented in netsurf/url_db.h */
const struct url_data *urldb_get_url_data(nsurl *url)
{
	struct path_data *p;
	struct url_internal_data *u;

	assert(url);

	p = urldb_find_url(url);
	if (!p)
		return NULL;

	u = &p->urld;

	return (const struct url_data *) u;
}


/* exported interface documented in content/urldb.h */
nsurl *urldb_get_url(nsurl *url)
{
	struct path_data *p;

	assert(url);

	p = urldb_find_url(url);
	if (!p)
		return NULL;

	return p->url;
}


/* exported interface documented in netsurf/url_db.h */
void urldb_set_auth_details(nsurl *url, const char *realm, const char *auth)
{
	struct path_data *p, *pi;
	struct host_part *h;
	struct prot_space_data *space, *space_alloc;
	char *realm_alloc, *auth_alloc;
	bool match;

	assert(url && realm && auth);

	/* add url, in case it's missing */
	urldb_add_url(url);

	p = urldb_find_url(url);

	if (!p)
		return;

	/* Search for host_part */
	for (pi = p; pi->parent != NULL; pi = pi->parent)
		;
	h = (struct host_part *)pi;

	/* Search if given URL belongs to a protection space we already know of. */
	for (space = h->prot_space; space; space = space->next) {
		if (!strcmp(space->realm, realm) &&
		    lwc_string_isequal(space->scheme, p->scheme,
				       &match) == lwc_error_ok &&
		    match == true &&
		    space->port == p->port)
			break;
	}

	if (space != NULL) {
		/* Overrule existing auth. */
		free(space->auth);
		space->auth = strdup(auth);
	} else {
		/* Create a new protection space. */
		space = space_alloc = malloc(sizeof(struct prot_space_data));
		realm_alloc = strdup(realm);
		auth_alloc = strdup(auth);

		if (!space_alloc || !realm_alloc || !auth_alloc) {
			free(space_alloc);
			free(realm_alloc);
			free(auth_alloc);
			return;
		}

		space->scheme = lwc_string_ref(p->scheme);
		space->port = p->port;
		space->realm = realm_alloc;
		space->auth = auth_alloc;
		space->next = h->prot_space;
		h->prot_space = space;
	}

	p->prot_space = space;
}


/* exported interface documented in netsurf/url_db.h */
const char *urldb_get_auth_details(nsurl *url, const char *realm)
{
	struct path_data *p, *p_cur, *p_top;

	assert(url);

	/* add to the db, so our lookup will work */
	urldb_add_url(url);

	p = urldb_find_url(url);
	if (!p)
		return NULL;

	/* Check for any auth details attached to the path_data node or any of
	 * its parents.
	 */
	for (p_cur = p; p_cur != NULL; p_top = p_cur, p_cur = p_cur->parent) {
		if (p_cur->prot_space) {
			return p_cur->prot_space->auth;
		}
	}

	/* Only when we have a realm (and canonical root of given URL), we can
	 * uniquely locate the protection space.
	 */
	if (realm != NULL) {
		const struct host_part *h = (const struct host_part *)p_top;
		const struct prot_space_data *space;
		bool match;

		/* Search for a possible matching protection space. */
		for (space = h->prot_space; space != NULL;
		     space = space->next) {
			if (!strcmp(space->realm, realm) &&
			    lwc_string_isequal(space->scheme,
					       p->scheme, &match) ==
			    lwc_error_ok &&
			    match == true &&
			    space->port == p->port) {
				p->prot_space = space;
				return p->prot_space->auth;
			}
		}
	}

	return NULL;
}


/* exported interface documented in netsurf/url_db.h */
void urldb_set_cert_permissions(nsurl *url, bool permit)
{
	struct path_data *p;
	struct host_part *h;

	assert(url);

	/* add url, in case it's missing */
	urldb_add_url(url);

	p = urldb_find_url(url);
	if (!p)
		return;

	for (; p && p->parent; p = p->parent)
		/* do nothing */;
	assert(p);

	h = (struct host_part *)p;

	h->permit_invalid_certs = permit;
}


/* exported interface documented in content/urldb.h */
bool urldb_get_cert_permissions(nsurl *url)
{
	struct path_data *p;
	const struct host_part *h;

	assert(url);

	p = urldb_find_url(url);
	if (!p)
		return false;

	for (; p && p->parent; p = p->parent)
		/* do nothing */;
	assert(p);

	h = (const struct host_part *)p;

	return h->permit_invalid_certs;
}


/* exported interface documented in content/urldb.h */
bool urldb_set_hsts_policy(struct nsurl *url, const char *header)
{
	struct path_data *p;
	struct host_part *h;
	lwc_string *host;
	time_t now = time(NULL);
	http_strict_transport_security *sts;
	uint32_t max_age = 0;
	nserror error;

	assert(url);

	host = nsurl_get_component(url, NSURL_HOST);
	if (host != NULL) {
		if (urldb__host_is_ip_address(lwc_string_data(host))) {
			/* Host is IP: ignore */
			lwc_string_unref(host);
			return true;
		} else if (lwc_string_length(host) == 0) {
			/* Host is blank: ignore */
			lwc_string_unref(host);
			return true;
		}

		lwc_string_unref(host);
	} else {
		/* No host part: ignore */
		return true;
	}

	/* add url, in case it's missing */
	urldb_add_url(url);

	p = urldb_find_url(url);
	if (!p)
		return false;

	for (; p && p->parent; p = p->parent)
		/* do nothing */;
	assert(p);

	h = (struct host_part *)p;
	if (h->permit_invalid_certs) {
		/* Transport is tainted: ignore */
		return true;
	}

	error = http_parse_strict_transport_security(header, &sts);
	if (error != NSERROR_OK) {
		/* Parse failed: ignore */
		return true;
	}

	h->hsts.include_sub_domains =
		http_strict_transport_security_include_subdomains(sts);

	max_age = http_strict_transport_security_max_age(sts);
	if (max_age == 0) {
		h->hsts.expires = 0;
		h->hsts.include_sub_domains = false;
	} else if ((time_t) (now + max_age) > h->hsts.expires) {
		h->hsts.expires = now + max_age;
	}

	http_strict_transport_security_destroy(sts);

	return true;
}


/* exported interface documented in content/urldb.h */
bool urldb_get_hsts_enabled(struct nsurl *url)
{
	struct path_data *p;
	const struct host_part *h;
	lwc_string *host;
	time_t now = time(NULL);

	assert(url);

	host = nsurl_get_component(url, NSURL_HOST);
	if (host != NULL) {
		if (urldb__host_is_ip_address(lwc_string_data(host))) {
			/* Host is IP: not enabled */
			lwc_string_unref(host);
			return false;
		} else if (lwc_string_length(host) == 0) {
			/* Host is blank: not enabled */
			lwc_string_unref(host);
			return false;
		}

		lwc_string_unref(host);
	} else {
		/* No host part: not enabled */
		return false;
	}

	/* The URL must exist in the db in order to find HSTS policy, since
	 * we search up the tree from the URL node, and policy from further
	 * up may also apply. */
	urldb_add_url(url);

	p = urldb_find_url(url);
	if (!p)
		return false;

	for (; p && p->parent; p = p->parent)
		/* do nothing */;
	assert(p);

	h = (const struct host_part *)p;

	/* Consult record for this host */
	if (h->hsts.expires > now) {
		/* Not expired */
		return true;
	}

	/* Consult parent domains */
	for (h = h->parent; h && h != &db_root; h = h->parent) {
		if (h->hsts.expires > now && h->hsts.include_sub_domains) {
			/* Not expired and subdomains included */
			return true;
		}
	}

	return false;
}


/* exported interface documented in netsurf/url_db.h */
void
urldb_iterate_partial(const char *prefix,
		      bool (*callback)(nsurl *url, const struct url_data *data))
{
	char host[256];
	char buf[260]; /* max domain + "www." */
	const char *slash, *scheme_sep;
	struct search_node *tree;
	const struct host_part *h;

	assert(prefix && callback);

	/* strip scheme */
	scheme_sep = strstr(prefix, "://");
	if (scheme_sep)
		prefix = scheme_sep + 3;

	slash = strchr(prefix, '/');
	tree = urldb_get_search_tree(prefix);

	if (slash) {
		/* if there's a slash in the input, then we can
		 * assume that we're looking for a path */
		snprintf(host, sizeof host, "%.*s",
			 (int) (slash - prefix), prefix);

		h = urldb_search_find(tree, host);
		if (!h) {
			int len = slash - prefix;

			if (len <= 3 || strncasecmp(host, "www.", 4) != 0) {
				snprintf(buf, sizeof buf, "www.%s", host);
				h = urldb_search_find(
					search_trees[ST_DN + 'w' - 'a'],
					buf);
				if (!h)
					return;
			} else
				return;
		}

		if (h->paths.children) {
			/* Have paths, iterate them */
			urldb_iterate_partial_path(&h->paths, slash + 1,
						   callback);
		}

	} else {
		int len = strlen(prefix);

		/* looking for hosts */
		if (!urldb_iterate_partial_host(tree, prefix, callback))
			return;

		if (len <= 3 || strncasecmp(prefix, "www.", 4) != 0) {
			/* now look for www.prefix */
			snprintf(buf, sizeof buf, "www.%s", prefix);
			if(!urldb_iterate_partial_host(
				   search_trees[ST_DN + 'w' - 'a'],
				   buf, callback))
				return;
		}
	}
}


/* exported interface documented in netsurf/url_db.h */
void
urldb_iterate_entries(bool (*callback)(nsurl *url, const struct url_data *data))
{
	int i;

	assert(callback);

	for (i = 0; i < NUM_SEARCH_TREES; i++) {
		if (!urldb_iterate_entries_host(search_trees[i],
						callback,
						NULL)) {
			break;
		}
	}
}


/* exported interface documented in content/urldb.h */
void urldb_iterate_cookies(bool (*callback)(const struct cookie_data *data))
{
	int i;

	assert(callback);

	for (i = 0; i < NUM_SEARCH_TREES; i++) {
		if (!urldb_iterate_entries_host(search_trees[i],
						NULL, callback))
			break;
	}
}


/* exported interface documented in content/urldb.h */
bool urldb_set_cookie(const char *header, nsurl *url, nsurl *referer)
{
	const char *cur = header, *end;
	lwc_string *path, *host, *scheme;
	nsurl *urlt;
	bool match;

	assert(url && header);

	/* Get defragmented URL, as 'urlt' */
	if (nsurl_defragment(url, &urlt) != NSERROR_OK)
		return NULL;

	scheme = nsurl_get_component(url, NSURL_SCHEME);
	if (scheme == NULL) {
		nsurl_unref(urlt);
		return false;
	}

	path = nsurl_get_component(url, NSURL_PATH);
	if (path == NULL) {
		lwc_string_unref(scheme);
		nsurl_unref(urlt);
		return false;
	}

	host = nsurl_get_component(url, NSURL_HOST);
	if (host == NULL) {
		lwc_string_unref(path);
		lwc_string_unref(scheme);
		nsurl_unref(urlt);
		return false;
	}

	if (referer) {
		lwc_string *rhost;

		/* Ensure that url's host name domain matches
		 * referer's (4.3.5) */
		rhost = nsurl_get_component(referer, NSURL_HOST);
		if (rhost == NULL) {
			goto error;
		}

		/* Domain match host names */
		if (lwc_string_isequal(host, rhost, &match) == lwc_error_ok &&
		    match == false) {
			const char *hptr;
			const char *rptr;
			const char *dot;
			const char *host_data = lwc_string_data(host);
			const char *rhost_data = lwc_string_data(rhost);

			/* Ensure neither host nor rhost are IP addresses */
			if (urldb__host_is_ip_address(host_data) ||
			    urldb__host_is_ip_address(rhost_data)) {
				/* IP address, so no partial match */
				lwc_string_unref(rhost);
				goto error;
			}

			/* Not exact match, so try the following:
			 *
			 * 1) Find the longest common suffix of host and rhost
			 *    (may be all of host/rhost)
			 * 2) Discard characters from the start of the suffix
			 *    until the suffix starts with a dot
			 *    (prevents foobar.com matching bar.com)
			 * 3) Ensure the suffix is non-empty and contains
			 *    embedded dots (to avoid permitting .com as a
			 *    suffix)
			 *
			 * Note that the above in no way resembles the
			 * domain matching algorithm found in RFC2109.
			 * It does, however, model the real world rather
			 * more accurately.
			 */

			/** \todo In future, we should consult a TLD service
			 * instead of just looking for embedded dots.
			 */

			hptr = host_data + lwc_string_length(host) - 1;
			rptr = rhost_data + lwc_string_length(rhost) - 1;

			/* 1 */
			while (hptr >= host_data && rptr >= rhost_data) {
				if (*hptr != *rptr)
					break;
				hptr--;
				rptr--;
			}
			/* Ensure we end up pointing at the start of the
			 * common suffix. The above loop will exit pointing
			 * to the byte before the start of the suffix. */
			hptr++;

			/* 2 */
			while (*hptr != '\0' && *hptr != '.')
				hptr++;

			/* 3 */
			if (*hptr == '\0' ||
			    (dot = strchr(hptr + 1, '.')) == NULL ||
			    *(dot + 1) == '\0') {
				lwc_string_unref(rhost);
				goto error;
			}
		}

		lwc_string_unref(rhost);
	}

	end = cur + strlen(cur) - 2 /* Trailing CRLF */;

	do {
		struct cookie_internal_data *c;
		char *dot;
		size_t len;
#ifdef WITH_NSPSL
		const char *suffix;
#endif

		c = urldb_parse_cookie(url, &cur);
		if (!c) {
			/* failed => stop parsing */
			goto error;
		}

		/* validate cookie */

		/* 4.2.2:i Cookie must have NAME and VALUE */
		if (!c->name || !c->value) {
			urldb_free_cookie(c);
			goto error;
		}

		/* 4.3.2:i Cookie path must be a prefix of URL path */
		len = strlen(c->path);
		if (len > lwc_string_length(path) ||
		    strncmp(c->path, lwc_string_data(path),
			    len) != 0) {
			urldb_free_cookie(c);
			goto error;
		}

#ifdef WITH_NSPSL
		/* check domain is not a public suffix */
		dot = c->domain;
		if (*dot == '.') {
			dot++;
		}
		suffix = nspsl_getpublicsuffix(dot);
		if (suffix == NULL) {
			NSLOG(netsurf, INFO,
			      "domain %s was a public suffix domain", dot);
			urldb_free_cookie(c);
			goto error;
		}
#else
		/* 4.3.2:ii Cookie domain must contain embedded dots */
		dot = strchr(c->domain + 1, '.');
		if (!dot || *(dot + 1) == '\0') {
			/* no embedded dots */
			urldb_free_cookie(c);
			goto error;
		}
#endif

		/* Domain match fetch host with cookie domain */
		if (strcasecmp(lwc_string_data(host), c->domain) != 0) {
			int hlen, dlen;
			char *domain = c->domain;

			/* c->domain must be a domain cookie here because:
			 * c->domain is either:
			 *   + specified in the header as a domain cookie
			 *     (non-domain cookies in the header are ignored
			 *      by urldb_parse_cookie / urldb_parse_avpair)
			 *   + defaulted to the URL's host part
			 *     (by urldb_parse_cookie if no valid domain was
			 *      specified in the header)
			 *
			 * The latter will pass the strcasecmp above, which
			 * leaves the former (i.e. a domain cookie)
			 */
			assert(c->domain[0] == '.');

			/* 4.3.2:iii */
			if (urldb__host_is_ip_address(lwc_string_data(host))) {
				/* IP address, so no partial match */
				urldb_free_cookie(c);
				goto error;
			}

			hlen = lwc_string_length(host);
			dlen = strlen(c->domain);

			if (hlen <= dlen && hlen != dlen - 1) {
				/* Partial match not possible */
				urldb_free_cookie(c);
				goto error;
			}

			if (hlen == dlen - 1) {
				/* Relax matching to allow
				 * host a.com to match .a.com */
				domain++;
				dlen--;
			}

			if (strcasecmp(lwc_string_data(host) + (hlen - dlen),
				       domain)) {
				urldb_free_cookie(c);
				goto error;
			}

			/* 4.3.2:iv Ensure H contains no dots
			 *
			 * If you believe the spec, H should contain no
			 * dots in _any_ cookie. Unfortunately, however,
			 * reality differs in that many sites send domain
			 * cookies of the form .foo.com from hosts such
			 * as bar.bat.foo.com and then expect domain
			 * matching to work. Thus we have to do what they
			 * expect, regardless of any potential security
			 * implications.
			 *
			 * This is what code conforming to the spec would
			 * look like:
			 *
			 * for (int i = 0; i < (hlen - dlen); i++) {
			 *	if (host[i] == '.') {
			 *		urldb_free_cookie(c);
			 *		goto error;
			 *	}
			 * }
			 */
		}

		/* Now insert into database */
		if (!urldb_insert_cookie(c, scheme, urlt))
			goto error;
	} while (cur < end);

	lwc_string_unref(host);
	lwc_string_unref(path);
	lwc_string_unref(scheme);
	nsurl_unref(urlt);

	return true;

error:
	lwc_string_unref(host);
	lwc_string_unref(path);
	lwc_string_unref(scheme);
	nsurl_unref(urlt);

	return false;
}


/* exported interface documented in content/urldb.h */
char *urldb_get_cookie(nsurl *url, bool include_http_only)
{
	const struct path_data *p, *q;
	const struct host_part *h;
	lwc_string *path_lwc;
	struct cookie_internal_data *c;
	int count = 0, version = COOKIE_RFC2965;
	struct cookie_internal_data **matched_cookies;
	int matched_cookies_size = 20;
	int ret_alloc = 4096, ret_used = 1;
	const char *path;
	char *ret;
	lwc_string *scheme;
	time_t now;
	int i;
	bool match;

	assert(url != NULL);

	/* The URL must exist in the db in order to find relevant cookies, since
	 * we search up the tree from the URL node, and cookies from further
	 * up also apply. */
	urldb_add_url(url);

	p = urldb_find_url(url);
	if (!p)
		return NULL;

	scheme = p->scheme;

	matched_cookies = malloc(matched_cookies_size *
				 sizeof(struct cookie_internal_data *));
	if (!matched_cookies)
		return NULL;

#define GROW_MATCHED_COOKIES						\
	do {								\
		if (count == matched_cookies_size) {			\
			struct cookie_internal_data **temp;		\
			temp = realloc(matched_cookies,			\
				       (matched_cookies_size + 20) *	\
				       sizeof(struct cookie_internal_data *)); \
									\
			if (temp == NULL) {				\
				free(ret);				\
				free(matched_cookies);			\
				return NULL;				\
			}						\
									\
			matched_cookies = temp;				\
			matched_cookies_size += 20;			\
		}							\
	} while(0)

	ret = malloc(ret_alloc);
	if (!ret) {
		free(matched_cookies);
		return NULL;
	}

	ret[0] = '\0';

	path_lwc = nsurl_get_component(url, NSURL_PATH);
	if (path_lwc == NULL) {
		free(ret);
		free(matched_cookies);
		return NULL;
	}
	path = lwc_string_data(path_lwc);
	lwc_string_unref(path_lwc);

	now = time(NULL);

	if (*(p->segment) != '\0') {
		/* Match exact path, unless directory, when prefix matching
		 * will handle this case for us. */
		for (q = p->parent->children; q; q = q->next) {
			if (strcmp(q->segment, p->segment))
				continue;

			/* Consider all cookies associated with
			 * this exact path */
			for (c = q->cookies; c; c = c->next) {
				if (c->expires != -1 && c->expires < now)
					/* cookie has expired => ignore */
					continue;

				if (c->secure && lwc_string_isequal(
					    q->scheme,
					    corestring_lwc_https,
					    &match) &&
				    match == false)
					/* secure cookie for insecure host.
					 * ignore */
					continue;

				if (c->http_only && !include_http_only)
					/* Ignore HttpOnly */
					continue;

				matched_cookies[count++] = c;

				GROW_MATCHED_COOKIES;

				if (c->version < (unsigned int)version)
					version = c->version;

				c->last_used = now;

				cookie_manager_add((struct cookie_data *)c);
			}
		}
	}

	/* Now consider cookies whose paths prefix-match ours */
	for (p = p->parent; p; p = p->parent) {
		/* Find directory's path entry(ies) */
		/* There are potentially multiple due to differing schemes */
		for (q = p->children; q; q = q->next) {
			if (*(q->segment) != '\0')
				continue;

			for (c = q->cookies; c; c = c->next) {
				if (c->expires != -1 && c->expires < now)
					/* cookie has expired => ignore */
					continue;

				if (c->secure && lwc_string_isequal(
					    q->scheme,
					    corestring_lwc_https,
					    &match) &&
				    match == false)
					/* Secure cookie for insecure server
					 * => ignore */
					continue;

				matched_cookies[count++] = c;

				GROW_MATCHED_COOKIES;

				if (c->version < (unsigned int) version)
					version = c->version;

				c->last_used = now;

				cookie_manager_add((struct cookie_data *)c);
			}
		}

		if (!p->parent) {
			/* No parent, so bail here. This can't go in
			 * the loop exit condition as we also want to
			 * process the top-level node.
			 *
			 * If p->parent is NULL then p->cookies are
			 * the domain cookies and thus we don't even
			 * try matching against them.
			 */
			break;
		}

		/* Consider p itself - may be the result of Path=/foo */
		for (c = p->cookies; c; c = c->next) {
			if (c->expires != -1 && c->expires < now)
				/* cookie has expired => ignore */
				continue;

			/* Ensure cookie path is a prefix of the resource */
			if (strncmp(c->path, path, strlen(c->path)) != 0)
				/* paths don't match => ignore */
				continue;

			if (c->secure && lwc_string_isequal(p->scheme,
							    corestring_lwc_https,
							    &match) &&
			    match == false)
				/* Secure cookie for insecure server
				 * => ignore */
				continue;

			matched_cookies[count++] = c;

			GROW_MATCHED_COOKIES;

			if (c->version < (unsigned int) version)
				version = c->version;

			c->last_used = now;

			cookie_manager_add((struct cookie_data *)c);
		}

	}

	/* Finally consider domain cookies for hosts which domain match ours */
	for (h = (const struct host_part *)p; h && h != &db_root;
	     h = h->parent) {
		for (c = h->paths.cookies; c; c = c->next) {
			if (c->expires != -1 && c->expires < now)
				/* cookie has expired => ignore */
				continue;

			/* Ensure cookie path is a prefix of the resource */
			if (strncmp(c->path, path, strlen(c->path)) != 0)
				/* paths don't match => ignore */
				continue;

			if (c->secure && lwc_string_isequal(scheme,
							    corestring_lwc_https,
							    &match) &&
			    match == false)
				/* secure cookie for insecure host. ignore */
				continue;

			matched_cookies[count++] = c;

			GROW_MATCHED_COOKIES;

			if (c->version < (unsigned int)version)
				version = c->version;

			c->last_used = now;

			cookie_manager_add((struct cookie_data *)c);
		}
	}

	if (count == 0) {
		/* No cookies found */
		free(ret);
		free(matched_cookies);
		return NULL;
	}

	/* and build output string */
	if (version > COOKIE_NETSCAPE) {
		sprintf(ret, "$Version=%d", version);
		ret_used = strlen(ret) + 1;
	}

	for (i = 0; i < count; i++) {
		if (!urldb_concat_cookie(matched_cookies[i], version,
					 &ret_used, &ret_alloc, &ret)) {
			free(ret);
			free(matched_cookies);
			return NULL;
		}
	}

	if (version == COOKIE_NETSCAPE) {
		/* Old-style cookies => no version & skip "; " */
		memmove(ret, ret + 2, ret_used - 2);
		ret_used -= 2;
	}

	/* Now, shrink the output buffer to the required size */
	{
		char *temp = realloc(ret, ret_used);
		if (!temp) {
			free(ret);
			free(matched_cookies);
			return NULL;
		}

		ret = temp;
	}

	free(matched_cookies);

	return ret;

#undef GROW_MATCHED_COOKIES
}


/* exported interface documented in content/urldb.h */
void urldb_delete_cookie(const char *domain, const char *path,
			 const char *name)
{
	urldb_delete_cookie_hosts(domain, path, name, &db_root);
}


/* exported interface documented in content/urldb.h */
void urldb_load_cookies(const char *filename)
{
	FILE *fp;
	char s[16*1024];

	assert(filename);

	fp = fopen(filename, "r");
	if (!fp)
		return;

#define FIND_T {				\
		for (; *p && *p != '\t'; p++)	\
			; /* do nothing */	\
		if (p >= end) {			\
			NSLOG(netsurf, INFO, "Overran input");	\
			continue;		\
		}				\
		*p++ = '\0';			\
	}

#define SKIP_T {				\
		for (; *p && *p == '\t'; p++)	\
			; /* do nothing */	\
		if (p >= end) {			\
			NSLOG(netsurf, INFO, "Overran input");	\
			continue;		\
		}				\
	}

	while (fgets(s, sizeof s, fp)) {
		char *p = s, *end = 0,
			*domain, *path, *name, *value, *scheme, *url,
			*comment;
		int version, domain_specified, path_specified,
			secure, http_only, no_destroy, value_quoted;
		time_t expires, last_used;
		struct cookie_internal_data *c;

		if(s[0] == 0 || s[0] == '#')
			/* Skip blank lines or comments */
			continue;

		s[strlen(s) - 1] = '\0'; /* lose terminating newline */
		end = s + strlen(s);

		/* Look for file version first
		 * (all input is ignored until this is read)
		 */
		if (strncasecmp(s, "Version:", 8) == 0) {
			FIND_T; SKIP_T; loaded_cookie_file_version = atoi(p);

			if (loaded_cookie_file_version <
			    MIN_COOKIE_FILE_VERSION) {
				NSLOG(netsurf, INFO,
				      "Unsupported Cookie file version");
				break;
			}

			continue;
		} else if (loaded_cookie_file_version == 0) {
			/* Haven't yet seen version; skip this input */
			continue;
		}

		/* One cookie/line */

		/* Parse input */
		FIND_T; version = atoi(s);
		SKIP_T; domain = p; FIND_T;
		SKIP_T; domain_specified = atoi(p); FIND_T;
		SKIP_T; path = p; FIND_T;
		SKIP_T; path_specified = atoi(p); FIND_T;
		SKIP_T; secure = atoi(p); FIND_T;
		if (loaded_cookie_file_version > 101) {
			/* Introduced in version 1.02 */
			SKIP_T; http_only = atoi(p); FIND_T;
		} else {
			http_only = 0;
		}
		SKIP_T; expires = (time_t)atoi(p); FIND_T;
		SKIP_T; last_used = (time_t)atoi(p); FIND_T;
		SKIP_T; no_destroy = atoi(p); FIND_T;
		SKIP_T; name = p; FIND_T;
		SKIP_T; value = p; FIND_T;
		if (loaded_cookie_file_version > 100) {
			/* Introduced in version 1.01 */
			SKIP_T;	value_quoted = atoi(p); FIND_T;
		} else {
			value_quoted = 0;
		}
		SKIP_T; scheme = p; FIND_T;
		SKIP_T; url = p; FIND_T;

		/* Comment may have no content, so don't
		 * use macros as they'll break */
		for (; *p && *p == '\t'; p++)
			; /* do nothing */
		comment = p;

		assert(p <= end);

		/* Now create cookie */
		c = malloc(sizeof(struct cookie_internal_data));
		if (!c)
			break;

		c->name = strdup(name);
		c->value = strdup(value);
		c->value_was_quoted = value_quoted;
		c->comment = strdup(comment);
		c->domain_from_set = domain_specified;
		c->domain = strdup(domain);
		c->path_from_set = path_specified;
		c->path = strdup(path);
		c->expires = expires;
		c->last_used = last_used;
		c->secure = secure;
		c->http_only = http_only;
		c->version = version;
		c->no_destroy = no_destroy;

		if (!(c->name && c->value && c->comment &&
		      c->domain && c->path)) {
			urldb_free_cookie(c);
			break;
		}

		if (c->domain[0] != '.') {
			lwc_string *scheme_lwc = NULL;
			nsurl *url_nsurl = NULL;

			assert(scheme[0] != 'u');

			if (nsurl_create(url, &url_nsurl) != NSERROR_OK) {
				urldb_free_cookie(c);
				break;
			}
			scheme_lwc = nsurl_get_component(url_nsurl,
							 NSURL_SCHEME);

			/* And insert it into database */
			if (!urldb_insert_cookie(c, scheme_lwc, url_nsurl)) {
				/* Cookie freed for us */
				nsurl_unref(url_nsurl);
				lwc_string_unref(scheme_lwc);
				break;
			}
			nsurl_unref(url_nsurl);
			lwc_string_unref(scheme_lwc);

		} else {
			if (!urldb_insert_cookie(c, NULL, NULL)) {
				/* Cookie freed for us */
				break;
			}
		}
	}

#undef SKIP_T
#undef FIND_T

	fclose(fp);
}


/* exported interface documented in content/urldb.h */
void urldb_save_cookies(const char *filename)
{
	FILE *fp;
	int cookie_file_version = max(loaded_cookie_file_version,
				      COOKIE_FILE_VERSION);

	assert(filename);

	fp = fopen(filename, "w");
	if (!fp)
		return;

	fprintf(fp, "# NetSurf cookies file.\n"
		"#\n"
		"# Lines starting with a '#' are comments, "
		"blank lines are ignored.\n"
		"#\n"
		"# All lines prior to \"Version:\t%d\" are discarded.\n"
		"#\n"
		"# Version\tDomain\tDomain from Set-Cookie\tPath\t"
		"Path from Set-Cookie\tSecure\tHTTP-Only\tExpires\tLast used\t"
		"No destroy\tName\tValue\tValue was quoted\tScheme\t"
		"URL\tComment\n",
		cookie_file_version);
	fprintf(fp, "Version:\t%d\n", cookie_file_version);

	urldb_save_cookie_hosts(fp, &db_root);

	fclose(fp);
}


/* exported interface documented in netsurf/url_db.h */
void urldb_dump(void)
{
	int i;

	urldb_dump_hosts(&db_root);

	for (i = 0; i != NUM_SEARCH_TREES; i++) {
		urldb_dump_search(search_trees[i], 0);
	}
}
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/*
 * Copyright 2006 John M Bell <jmb202@ecs.soton.ac.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Unified URL information database internal interface.
 */

#ifndef NETSURF_CONTENT_URLDB_H
#define NETSURF_CONTENT_URLDB_H

#include <libwapcaplet/libwapcaplet.h>

#include "netsurf/url_db.h"
#include "netsurf/cookie_db.h"

/**
 * Destroy urldb
 */
void urldb_destroy(void);


/**
 * Set the cross-session persistence of the entry for an URL
 *
 * \param url Absolute URL to persist
 * \param persist True to persist, false otherwise
 * \return NSERROR_OK on success or NSERROR_NOT_FOUND if url not in database
 */
nserror urldb_set_url_persistence(struct nsurl *url, bool persist);


/**
 * Insert an URL into the database
 *
 * \param url Absolute URL to insert
 * \return true on success, false otherwise
 */
bool urldb_add_url(struct nsurl *url);


/**
 * Set an URL's title string, replacing any existing one
 *
 * \param url The URL to look for
 * \param title The title string to use (copied)
 * \return NSERROR_OK on success otherwise appropriate error code
 */
nserror urldb_set_url_title(struct nsurl *url, const char *title);


/**
 * Set an URL's content type
 *
 * \param url The URL to look for
 * \param type The type to set
 * \return NSERROR_OK on success or NSERROR_NOT_FOUND if url not in database
 */
nserror urldb_set_url_content_type(struct nsurl *url, content_type type);


/**
 * Set authentication data for an URL
 *
 * \param url The URL to consider
 * \param realm The authentication realm
 * \param auth The authentication details (in form username:password)
 */
void urldb_set_auth_details(struct nsurl *url, const char *realm, const char *auth);


/**
 * Look up authentication details in database
 *
 * \param url Absolute URL to search for
 * \param realm When non-NULL, it is realm which can be used to determine
 *        the protection space when that's not been done before for given URL.
 * \return Pointer to authentication details, or NULL if not found
 */
const char *urldb_get_auth_details(struct nsurl *url, const char *realm);


/**
 * Update an URL's visit data
 *
 * \param url The URL to update
 * \return NSERROR_OK on success or NSERROR_NOT_FOUND if url not in database
 */
nserror urldb_update_url_visit_data(struct nsurl *url);


/**
 * Reset an URL's visit statistics
 *
 * \param url The URL to reset
 */
void urldb_reset_url_visit_data(struct nsurl *url);


/**
 * Extract an URL from the db
 *
 * \param url URL to extract
 * \return Pointer to database's copy of URL or NULL if not found
 */
struct nsurl *urldb_get_url(struct nsurl *url);


/**
 * Retrieve certificate verification permissions from database
 *
 * \param url Absolute URL to search for
 * \return true to permit connections to hosts with invalid certificates,
 * false otherwise.
 */
bool urldb_get_cert_permissions(struct nsurl *url);


/**
 * Parse Set-Cookie header and insert cookie(s) into database
 *
 * \param header Header to parse, with Set-Cookie: stripped
 * \param url URL being fetched
 * \param referrer Referring resource, or 0 for verifiable transaction
 * \return true on success, false otherwise
 */
bool urldb_set_cookie(const char *header, struct nsurl *url, struct nsurl *referrer);


/**
 * Retrieve cookies for an URL
 *
 * \param url URL being fetched
 * \param include_http_only Whether to include HTTP(S) only cookies.
 * \return Cookies string for libcurl (on heap), or NULL on error/no cookies
 */
char *urldb_get_cookie(struct nsurl *url, bool include_http_only);


/**
 * Set HSTS policy for an URL
 *
 * \param url URL being fetched
 * \param header Strict-Transport-Security header value
 * \return true on success, false otherwise
 */
bool urldb_set_hsts_policy(struct nsurl *url, const char *header);


/**
 * Determine if HSTS policy is enabled for an URL
 *
 * \param url URL being fetched
 * \return true if HSTS policy is enabled, false otherwise
 */
bool urldb_get_hsts_enabled(struct nsurl *url);

#endif







netsurf-vince/pdf/desktop/Makefile

# Sources for desktop

S_DESKTOP := cookie_manager.c knockout.c hotlist.c mouse.c		\
	plot_style.c print.c search.c searchweb.c scrollbar.c		\
	textarea.c version.c system_colour.c		\
	local_history.c global_history.c treeview.c page-info.c

S_DESKTOP := $(addprefix desktop/,$(S_DESKTOP))

# version.c needs the testament
desktop/version.c: testament $(OBJROOT)/testament.h

# S_BROWSER are sources related to full browsers but are common
# between RISC OS, GTK, BeOS and AmigaOS builds
S_BROWSER := browser.c browser_window.c browser_history.c \
	download.c frames.c netsurf.c cw_helper.c \
	save_complete.c save_text.c selection.c textinput.c gui_factory.c \
	save_pdf.c font_haru.c

S_BROWSER := $(addprefix desktop/,$(S_BROWSER))







netsurf-vince/pdf/desktop/browser.c

/*
 * Copyright 2019 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 *
 * Browser core functionality
 */

#include "utils/errors.h"
#include "utils/log.h"
#include "utils/utils.h"
#include "netsurf/browser.h"
#include "css/utils.h"

/* exported interface documented in netsurf/browser.h */
nserror browser_set_dpi(int dpi)
{
	if (dpi < 72 || dpi > 250) {
		int bad = dpi;
		dpi = min(max(dpi, 72), 250);
		NSLOG(netsurf, INFO, "Clamping invalid DPI %d to %d", bad, dpi);
	}
	nscss_screen_dpi = INTTOFIX(dpi);

	return NSERROR_OK;
}

/* exported interface documented in netsurf/browser.h */
int browser_get_dpi(void)
{
	return FIXTOINT(nscss_screen_dpi);
}







netsurf-vince/pdf/desktop/browser_history.c

/*
 * Copyright 2006 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2005 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Browser history tree implementation.
 */

#include <assert.h>
#include <stdbool.h>
#include <stdlib.h>
#include <string.h>
#include <time.h>

#include "utils/log.h"
#include "utils/utils.h"
#include "netsurf/layout.h"
#include "netsurf/content.h"
#include "netsurf/window.h"
#include "netsurf/browser_window.h"
#include "content/hlcache.h"
#include "content/urldb.h"
#include "netsurf/bitmap.h"
#include "utils/corestrings.h"

#include "desktop/gui_internal.h"
#include "desktop/browser_private.h"
#include "desktop/browser_history.h"

/**
 * Clone a history entry
 *
 * \param history opaque history structure, as returned by history_create()
 * \param entry entry to clone
 * \return A cloned history entry or NULL on error
 */
static struct history_entry *
browser_window_history__clone_entry(struct history *history,
				    struct history_entry *entry)
{
	struct history_entry *child;
	struct history_entry *new_child;
	struct history_entry *prev = NULL;
	struct history_entry *new_entry;

	assert(entry);
	assert(entry->page.url);
	assert(entry->page.title);

	/* clone the entry */
	new_entry = calloc(1, sizeof *entry);
	if (!new_entry) {
		return NULL;
	}

	/* copy page information */
	new_entry->page.title = strdup(entry->page.title);
	if (new_entry->page.title == NULL) {
		free(new_entry);
		return NULL;
	}

	new_entry->page.url = nsurl_ref(entry->page.url);
	if (new_entry->page.url == NULL) {
		free(new_entry->page.title);
		free(new_entry);
		return NULL;
	}

	if (entry->page.frag_id == NULL) {
		new_entry->page.frag_id = NULL;
	} else {
		new_entry->page.frag_id = lwc_string_ref(entry->page.frag_id);
		if (new_entry->page.frag_id == NULL) {
			nsurl_unref(new_entry->page.url);
			free(new_entry);
			return NULL;
		}
	}

	if (entry->page.bitmap == NULL) {
		new_entry->page.bitmap = NULL;
	} else {
		/* create a new bitmap and copy original into it */
		unsigned char *bmsrc_data;
		unsigned char *bmdst_data;
		size_t bmsize;

		new_entry->page.bitmap = guit->bitmap->create(
				LOCAL_HISTORY_WIDTH,
				LOCAL_HISTORY_HEIGHT,
				BITMAP_NEW | BITMAP_OPAQUE);

		if (new_entry->page.bitmap != NULL) {
			bmsrc_data = guit->bitmap->get_buffer(entry->page.bitmap);
			bmdst_data = guit->bitmap->get_buffer(new_entry->page.bitmap);
			bmsize = guit->bitmap->get_rowstride(new_entry->page.bitmap) *
				guit->bitmap->get_height(new_entry->page.bitmap);
			memcpy(bmdst_data, bmsrc_data, bmsize);
		}
	}

	/* copy tree values */
	new_entry->back = entry->back;
	new_entry->next = entry->next;
	new_entry->forward = entry->forward;
	new_entry->forward_pref = entry->forward_pref;
	new_entry->forward_last = entry->forward_last;

	/* recurse for all children */
	for (child = new_entry->forward; child != NULL; child = child->next) {
		new_child = browser_window_history__clone_entry(history, child);
		if (new_child == NULL) {
			nsurl_unref(new_entry->page.url);
			if (new_entry->page.frag_id) {
				lwc_string_unref(new_entry->page.frag_id);
			}
			free(new_entry->page.title);
			if (entry->page.bitmap != NULL) {
				guit->bitmap->destroy(entry->page.bitmap);
			}
			free(new_entry);
			return NULL;
		}

		new_child->back = new_entry;
		if (prev)
			prev->next = new_child;
		if (new_entry->forward == child)
			new_entry->forward = new_child;
		if (new_entry->forward_pref == child)
			new_entry->forward_pref = new_child;
		if (new_entry->forward_last == child)
			new_entry->forward_last = new_child;
		prev = new_child;
	}

	/* update references */
	if (history->current == entry) {
		history->current = new_entry;
	}

	return new_entry;
}


/**
 * Free an entry in the tree recursively.
 */

static void browser_window_history__free_entry(struct history_entry *entry)
{
	if (entry != NULL) {
		browser_window_history__free_entry(entry->forward);
		browser_window_history__free_entry(entry->next);

		nsurl_unref(entry->page.url);
		if (entry->page.frag_id) {
			lwc_string_unref(entry->page.frag_id);
		}
		free(entry->page.title);
		if (entry->page.bitmap != NULL) {
			guit->bitmap->destroy(entry->page.bitmap);
		}
		free(entry);
	}
}


/**
 * Recursively position a subtree.
 *
 * \param  history  history being laid out
 * \param  entry    subtree to position
 * \param  x        x position for entry
 * \param  y        smallest available y
 * \return  greatest y used by subtree
 */

static int browser_window_history__layout_subtree(struct history *history,
		struct history_entry *entry, int x, int y)
{
	struct history_entry *child;
	int y1 = y;

	if (history->width < x + LOCAL_HISTORY_WIDTH)
		history->width = x + LOCAL_HISTORY_WIDTH;

	if (!entry->forward) {
		entry->x = x;
		entry->y = y;
		return y + LOCAL_HISTORY_HEIGHT;
	}

	/* layout child subtrees below each other */
	for (child = entry->forward; child; child = child->next) {
		y1 = browser_window_history__layout_subtree(history, child,
				x + LOCAL_HISTORY_WIDTH + LOCAL_HISTORY_RIGHT_MARGIN, y1);
		if (child->next)
			y1 += LOCAL_HISTORY_BOTTOM_MARGIN;
	}

	/* place ourselves in the middle */
	entry->x = x;
	entry->y = (y + y1) / 2 - LOCAL_HISTORY_HEIGHT / 2;

	return y1;
}


/**
 * Compute node positions.
 *
 * \param  history  history to layout
 *
 * Each node's x and y are filled in.
 */

static void browser_window_history__layout(struct history *history)
{
	if (!history)
		return;

	history->width = 0;
	if (history->start)
		history->height = browser_window_history__layout_subtree(
				history, history->start,
				LOCAL_HISTORY_RIGHT_MARGIN / 2,
				LOCAL_HISTORY_BOTTOM_MARGIN / 2);
	else
		history->height = 0;

	history->width += LOCAL_HISTORY_RIGHT_MARGIN / 2;
	history->height += LOCAL_HISTORY_BOTTOM_MARGIN / 2;
}





/**
 * Enumerate subentries in history
 * See also history_enumerate()
 *
 * \param	bw		The browser window to enumerate history of
 * \param	entry		entry to start enumeration at
 * \param	cb			callback function
 * \param	ud			context pointer passed to cb
 * \return	true to continue enumeration, false to cancel
 */
static bool browser_window_history__enumerate_entry(
		const struct browser_window *bw,
		const struct history_entry *entry,
		browser_window_history_enumerate_cb cb,
		void *ud)
{
	const struct history_entry *child;

	if (!cb(bw, entry->x, entry->y,
			entry->x + LOCAL_HISTORY_WIDTH,
			entry->y + LOCAL_HISTORY_HEIGHT,
			entry, ud))
		return false;

	for (child = entry->forward; child; child = child->next) {
		if (!browser_window_history__enumerate_entry(bw, child,
				cb, ud))
			return false;
	}

	return true;
}


/* -------------------------------------------------------------------------- */


/* exported interface documented in desktop/browser_history.h */
nserror browser_window_history_create(struct browser_window *bw)
{
	struct history *history;

	bw->history = NULL;

	history = calloc(1, sizeof *history);
	if (history == NULL) {
		return NSERROR_NOMEM;
	}

	history->width = LOCAL_HISTORY_RIGHT_MARGIN / 2;
	history->height = LOCAL_HISTORY_BOTTOM_MARGIN / 2;

	bw->history = history;

	return NSERROR_OK;
}


/* exported interface documented in desktop/browser_history.h */
nserror browser_window_history_clone(const struct browser_window *existing,
		struct browser_window *clone)
{
	struct history *new_history;

	clone->history = NULL;

	if (existing == NULL || existing->history == NULL ||
			existing->history->start == NULL)
		/* Nothing to clone, create new history for clone window */
		return browser_window_history_create(clone);

	/* Make cloned history */
	new_history = malloc(sizeof *new_history);
	if (!new_history)
		return NSERROR_NOMEM;

	clone->history = new_history;
	memcpy(new_history, existing->history, sizeof *new_history);

	new_history->start = browser_window_history__clone_entry(new_history,
			new_history->start);
	if (!new_history->start) {
		NSLOG(netsurf, INFO, "Insufficient memory to clone history");
		browser_window_history_destroy(clone);
		clone->history = NULL;
		return NSERROR_NOMEM;
	}

	return NSERROR_OK;
}


/* exported interface documented in desktop/browser_history.h */
nserror
browser_window_history_add(struct browser_window *bw,
			   struct hlcache_handle *content,
			   lwc_string *frag_id)
{
	struct history *history;
	struct history_entry *entry;
	char *title;
	nserror ret;

	assert(bw);
	assert(bw->history);
	assert(content);

	history = bw->history;

	entry = malloc(sizeof *entry);
	if (entry == NULL) {
		return NSERROR_NOMEM;
	}

	/* page information */
	title = strdup(content_get_title(content));
	if (title == NULL) {
		free(entry);
		return NSERROR_NOMEM;
	}

	entry->page.url = nsurl_ref(hlcache_handle_get_url(content));
	entry->page.frag_id = frag_id ? lwc_string_ref(frag_id) : NULL;
	entry->page.title = title;
	entry->page.scroll_x = 0.0f;
	entry->page.scroll_y = 0.0f;

	/* create thumbnail for localhistory view */
	NSLOG(netsurf, DEBUG,
	      "Creating thumbnail for %s", nsurl_access(entry->page.url));

	entry->page.bitmap = guit->bitmap->create(
			LOCAL_HISTORY_WIDTH, LOCAL_HISTORY_HEIGHT,
			BITMAP_NEW | BITMAP_CLEAR_MEMORY | BITMAP_OPAQUE);
	if (entry->page.bitmap != NULL) {
		ret = guit->bitmap->render(entry->page.bitmap, content);
		if (ret != NSERROR_OK) {
			/* Thumbnail render failed */
			NSLOG(netsurf, WARNING, "Thumbnail render failed");
		}
	}

	/* insert into tree */
	entry->back = history->current;
	entry->next = NULL;
	entry->forward = entry->forward_pref = entry->forward_last = NULL;
	entry->children = 0;

	if (history->current) {
		if (history->current->forward_last) {
			history->current->forward_last->next = entry;
		} else {
			history->current->forward = entry;
		}
		history->current->forward_pref = entry;
		history->current->forward_last = entry;
		history->current->children++;
	} else {
		history->start = entry;
	}
	history->current = entry;

	browser_window_history__layout(history);

	return NSERROR_OK;
}


/* exported interface documented in desktop/browser_history.h */
nserror browser_window_history_update(struct browser_window *bw,
		struct hlcache_handle *content)
{
	struct history *history;
	char *title;
	int sx, sy;

	assert(bw != NULL);

	history = bw->history;

	if (!history ||
	    !history->current ||
	    !history->current->page.bitmap) {
		return NSERROR_INVALID;
	}

	assert(history->current->page.url);
	assert(history->current->page.title);

	title = strdup(content_get_title(content));
	if (title == NULL) {
		return NSERROR_NOMEM;
	}
	NSLOG(netsurf, INFO, "Updating history entry for %s", title);
	free(history->current->page.title);
	history->current->page.title = title;

	if (history->current->page.bitmap != NULL) {
		guit->bitmap->render(history->current->page.bitmap, content);
	}

	if (bw->window != NULL &&
	    guit->window->get_scroll(bw->window, &sx, &sy)) {
		int content_height = content_get_height(content);
		int content_width = content_get_width(content);
		/* clamp width and height values */
		if (content_height < 1) {
			content_height = 1;
		}
		if (content_width < 1) {
			content_width = 1;
		}
		/* Successfully got scroll offsets, update the entry */
		history->current->page.scroll_x = \
			(float)sx / (float)content_width;
		history->current->page.scroll_y = \
			(float)sy / (float)content_height;
		NSLOG(netsurf, INFO, "Updated scroll offsets to %g by %g",
		      history->current->page.scroll_x,
		      history->current->page.scroll_y);
	}
	return NSERROR_OK;
}

/* exported interface documented in desktop/browser_private.h */
nserror
browser_window_history_get_scroll(struct browser_window *bw,
				  float *sx, float *sy)
{
	struct history *history;

	assert(bw != NULL);

	history = bw->history;

	if (!history ||
	    !history->current ||
	    !history->current->page.bitmap) {
		return NSERROR_INVALID;
	}

	*sx = history->current->page.scroll_x;
	*sy = history->current->page.scroll_y;

	return NSERROR_OK;
}

/* exported interface documented in desktop/browser_history.h */
void browser_window_history_destroy(struct browser_window *bw)
{
	assert(bw != NULL);

	if (bw->history == NULL)
		return;

	browser_window_history__free_entry(bw->history->start);
	free(bw->history);

	bw->history = NULL;
}



/* exported interface documented in desktop/browser_history.h */
nserror browser_window_history_back(struct browser_window *bw, bool new_window)
{
	if (bw != NULL && bw->internal_nav) {
		/* All internal nav back operations ignore new_window */
		if (bw->current_parameters.url != NULL) {
			/* There are some internal parameters, restart from there */
			return browser_window__reload_current_parameters(bw);
		} else {
			/* No internal parameters, just navigate to about:blank */
			return browser_window_navigate(
				bw,
				corestring_nsurl_about_blank,
				NULL, /* Referer */
				BW_NAVIGATE_HISTORY,
				NULL, /* Post */
				NULL, /* Post */
				NULL  /* parent fetch */);
		}
	}

	if (!bw || !bw->history || !bw->history->current ||
	    !bw->history->current->back) {
		return NSERROR_BAD_PARAMETER;
	}
	return browser_window_history_go(bw, bw->history->current->back,
					 new_window);
}



/* exported interface documented in desktop/browser_history.h */
nserror browser_window_history_forward(struct browser_window *bw,
				       bool new_window)
{
	if (!bw || !bw->history || !bw->history->current ||
	    !bw->history->current->forward_pref) {
		return NSERROR_BAD_PARAMETER;
	}
	return browser_window_history_go(bw, bw->history->current->forward_pref,
					 new_window);
}


/* exported interface documented in desktop/browser_history.h */
bool browser_window_history_back_available(struct browser_window *bw)
{
	return (bw && bw->history && bw->history->current &&
			bw->history->current->back);
}


/* exported interface documented in desktop/browser_history.h */
bool browser_window_history_forward_available(struct browser_window *bw)
{
	return (bw && bw->history && bw->history->current &&
			bw->history->current->forward_pref);
}

/* exported interface documented in desktop/browser_history.h */
nserror
browser_window_history_get_thumbnail(struct browser_window *bw,
				 struct bitmap **bitmap_out)
{
	struct bitmap *bitmap;

	if (!bw || !bw->history || !bw->history->current) {
		return NSERROR_INVALID;
	}

	if (bw->history->current->page.bitmap == NULL) {
		bitmap = content_get_bitmap(bw->current_content);
	} else {
		bitmap = bw->history->current->page.bitmap;
	}

	*bitmap_out = bitmap;

	return NSERROR_OK;
}

/* exported interface documented in desktop/browser_history.h */
nserror browser_window_history_go(struct browser_window *bw,
		struct history_entry *entry, bool new_window)
{
	struct history *history;
	nsurl *url;
	struct history_entry *current;
	nserror error;

	assert(bw != NULL);
	history = bw->history;

	if (entry->page.frag_id) {
		error = nsurl_refragment(entry->page.url,
				entry->page.frag_id, &url);

		if (error != NSERROR_OK) {
			return error;
		}
	} else {
		url = nsurl_ref(entry->page.url);
	}

	if (new_window) {
		current = history->current;
		history->current = entry;

		error = browser_window_create(BW_CREATE_CLONE,
				url, NULL, bw, NULL);
		history->current = current;
	} else {
		if (bw->current_content != NULL) {
			browser_window_history_update(bw, bw->current_content);
		}
		history->current = entry;
		error = browser_window_navigate(bw, url, NULL,
				BW_NAVIGATE_NO_TERMINAL_HISTORY_UPDATE,
				NULL, NULL, NULL);
	}

	nsurl_unref(url);

	return error;
}


/* exported interface documented in desktop/browser_history.h */
void browser_window_history_enumerate_forward(const struct browser_window *bw,
		browser_window_history_enumerate_cb cb, void *user_data)
{
	struct history_entry *e;

	if (bw == NULL || bw->history == NULL || bw->history->current == NULL)
		return;

	e = bw->history->current->forward_pref;
	for (; e != NULL; e = e->forward_pref) {
		if (!cb(bw, e->x, e->y, e->x + LOCAL_HISTORY_WIDTH,
				e->y + LOCAL_HISTORY_HEIGHT,
				e, user_data))
			break;
	}
}


/* exported interface documented in desktop/browser_history.h */
void browser_window_history_enumerate_back(const struct browser_window *bw,
		browser_window_history_enumerate_cb cb, void *user_data)
{
	struct history_entry *e;

	if (bw == NULL || bw->history == NULL || bw->history->current == NULL)
		return;

	for (e = bw->history->current->back; e != NULL; e = e->back) {
		if (!cb(bw, e->x, e->y, e->x + LOCAL_HISTORY_WIDTH,
				e->y + LOCAL_HISTORY_HEIGHT,
				e, user_data))
			break;
	}
}


/* exported interface documented in desktop/browser_history.h */
void browser_window_history_enumerate(const struct browser_window *bw,
		browser_window_history_enumerate_cb cb, void *user_data)
{
	if (bw == NULL || bw->history == NULL)
		return;
	browser_window_history__enumerate_entry(bw,
			bw->history->start, cb, user_data);
}


/* exported interface documented in desktop/browser_history.h */
nsurl *browser_window_history_entry_get_url(const struct history_entry *entry)
{
	return nsurl_ref(entry->page.url);
}


/* exported interface documented in desktop/browser_history.h */
const char *browser_window_history_entry_get_fragment_id(
		const struct history_entry *entry)
{
	return (entry->page.frag_id) ? lwc_string_data(entry->page.frag_id) : 0;
}


/* exported interface documented in desktop/browser_history.h */
const char *browser_window_history_entry_get_title(
		const struct history_entry *entry)
{
	return entry->page.title;
}







netsurf-vince/pdf/desktop/browser_history.h

/*
 * Copyright 2006 James Bursa <bursa@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Interface to browser history operations
 *
 * The are operations on a browsing contexts history. These interfaces
 * allow navigation forward and backwards in the history as well as
 * enumerating the entries.
 *
 * The local history viewing is distinct via corewindow defined in
 * desktop/local_history.h
 */

#ifndef NETSURF_DESKTOP_BROWSER_HISTORY_H
#define NETSURF_DESKTOP_BROWSER_HISTORY_H

#include <stdbool.h>

#include "utils/errors.h"

#include "content/handlers/css/utils.h"

#define LOCAL_HISTORY_WIDTH \
		(FIXTOINT(nscss_pixels_css_to_physical(INTTOFIX(116))))
#define LOCAL_HISTORY_HEIGHT \
		(FIXTOINT(nscss_pixels_css_to_physical(INTTOFIX(100))))
#define LOCAL_HISTORY_RIGHT_MARGIN \
		(FIXTOINT(nscss_pixels_css_to_physical(INTTOFIX(50))))
#define LOCAL_HISTORY_BOTTOM_MARGIN \
		(FIXTOINT(nscss_pixels_css_to_physical(INTTOFIX(30))))

struct browser_window;
struct history_entry;
struct bitmap;

/**
 * Go back in the history.
 *
 * \param bw A browser window to navigate the history in.
 * \param new_window whether to open in new window.
 * \return NSERROR_OK or error code on faliure.
 */
nserror browser_window_history_back(struct browser_window *bw, bool new_window);


/**
 * Go forward in the history.
 *
 * \param bw A browser window to navigate the history in.
 * \param new_window whether to open in new window.
 * \return NSERROR_OK or error code on faliure.
 */
nserror browser_window_history_forward(struct browser_window *bw, bool new_window);


/**
 * Check whether it is pssible to go back in the history.
 *
 * \param bw A browser window to check the history navigation in.
 * \return true if the history can go back, false otherwise
 */
bool browser_window_history_back_available(struct browser_window *bw);


/**
 * Check whether it is pssible to go forwards in the history.
 *
 * \param bw A browser window to check the history navigation in.
 * \return true if the history can go forwards, false otherwise
 */
bool browser_window_history_forward_available(struct browser_window *bw);

/**
 * Get the thumbnail bitmap for the current history entry
 *
 * \param bw The browser window
 * \param bitmap The bitmat for the current history entry.
 * \return NSERROR_OK or error code on faliure.
 */
nserror browser_window_history_get_thumbnail(struct browser_window *bw, struct bitmap **bitmap_out);

/**
 * Callback function type for history enumeration
 *
 * \param	bw		The browser window with history being enumerated
 * \param	x0, y0, x1, y1	Coordinates of entry in history tree view
 * \param	entry		Current history entry
 * \return	true to continue enumeration, false to cancel enumeration
 */
typedef bool (*browser_window_history_enumerate_cb)(
		const struct browser_window *bw,
		int x0, int y0, int x1, int y1, 
		const struct history_entry *entry, void *user_data);


/**
 * Enumerate all entries in the history.
 * Do not change the history while it is being enumerated.
 *
 * \param	bw		The browser window to enumerate history of
 * \param	cb		callback function
 * \param	user_data	context pointer passed to cb
 */
void browser_window_history_enumerate(const struct browser_window *bw,
		browser_window_history_enumerate_cb cb, void *user_data);


/**
 * Enumerate all entries that will be reached by the 'forward' button
 *
 * \param	bw		The browser window to enumerate history of
 * \param	cb		The callback function
 * \param	user_data	Data passed to the callback
 */
void browser_window_history_enumerate_forward(const struct browser_window *bw, 
		browser_window_history_enumerate_cb cb, void *user_data);


/**
 * Enumerate all entries that will be reached by the 'back' button
 *
 * \param	bw		The browser window to enumerate history of
 * \param	cb		The callback function
 * \param	user_data	Data passed to the callback
 */
void browser_window_history_enumerate_back(const struct browser_window *bw, 
		browser_window_history_enumerate_cb cb, void *user_data);


/**
 * Returns the URL to a history entry
 *
 * \param entry the history entry to retrieve the URL from
 * \return A referenced nsurl URL
 */
struct nsurl *browser_window_history_entry_get_url(const struct history_entry *entry);


/**
 * Returns the URL to a history entry
 *
 * \param entry the history entry to retrieve the fragment id from
 * \return the fragment id
 */
const char *browser_window_history_entry_get_fragment_id(const struct history_entry *entry);


/**
 * Returns the title of a history entry
 *
 * \param entry The history entry to retrieve the title from
 * \return the title
 */
const char *browser_window_history_entry_get_title(const struct history_entry *entry);


/**
 * Navigate to specified history entry, optionally in new window
 *
 * \param  bw          browser window
 * \param  entry       entry to open
 * \param  new_window  open entry in new window
 * \return NSERROR_OK or error code on faliure.
 */
nserror browser_window_history_go(struct browser_window *bw, struct history_entry *entry, bool new_window);

#endif







netsurf-vince/pdf/desktop/browser_private.h

/*
 * Copyright 2003 Phil Mellor <monkeyson@users.sourceforge.net>
 * Copyright 2006 James Bursa <bursa@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Browser window private structure.
 */

#ifndef NETSURF_DESKTOP_BROWSER_PRIVATE_H_
#define NETSURF_DESKTOP_BROWSER_PRIVATE_H_

#include "content/fetch.h"
#include "desktop/frame_types.h"

struct box;
struct hlcache_handle;
struct gui_window;
struct selection;
struct nsurl;

/**
 * history entry page information
 */
struct history_page {
	struct nsurl *url;    /**< Page URL, never NULL. */
	lwc_string *frag_id; /** Fragment identifier, or NULL. */
	char *title;  /**< Page title, never NULL. */
	struct bitmap *bitmap;  /**< Thumbnail bitmap, or NULL. */
	float scroll_x; /**< Scroll X offset when visited */
	float scroll_y; /**< Scroll Y offset when visited */
};

/**
 * A node in the history tree.
 */
struct history_entry {
	struct history_page page;
	struct history_entry *back;  /**< Parent. */
	struct history_entry *next;  /**< Next sibling. */
	struct history_entry *forward;  /**< First child. */
	struct history_entry *forward_pref;  /**< Child in direction of
						  current entry. */
	struct history_entry *forward_last;  /**< Last child. */
	unsigned int children;  /**< Number of children. */
	int x;  /**< Position of node. */
	int y;  /**< Position of node. */
};

/**
 * History tree for a window.
 */
struct history {
	/** First page in tree (page that window opened with). */
	struct history_entry *start;
	/** Current position in tree. */
	struct history_entry *current;
	/** Width of layout. */
	int width;
	/** Height of layout. */
	int height;
};

/**
 * The parameters for a fetch.
 */
struct browser_fetch_parameters {
	struct nsurl *url;                           /**< The URL to fetch */
	struct nsurl *referrer;			     /**< Optional refererer */
	enum browser_window_nav_flags flags;	     /**< Navigation flags */
	char *post_urlenc;			     /**< URL encoded post data */
	struct fetch_multipart_data *post_multipart; /**< Multipart post data */
	char *parent_charset;			     /**< Optional parent character set */
	bool parent_quirks;			     /**< Optional parent quirks */
};


/**
 * Browser window data.
 */
struct browser_window {
	/**
	 * Content handle of page currently displayed which must have
	 *  READY or DONE status or NULL for no content.
	 */
	struct hlcache_handle *current_content;

	/**
	 * The fetch parameters for the current content
	 */
	struct browser_fetch_parameters current_parameters;

	/**
	 * The certificate chain for the current content
	 */
	struct cert_chain *current_cert_chain;

	/**
	 * Content handle of page in process of being loaded or NULL
	 * if no page is being loaded.
	 */
	struct hlcache_handle *loading_content;

	/**
	 * The fetch parameters for the loading content
	 */
	struct browser_fetch_parameters loading_parameters;

	/**
	 * The certificate chain for the loading content
	 */
	struct cert_chain *loading_cert_chain;

	/**
	 * Favicon
	 */
	struct {
		/**
		 * content handle of current page favicon
		 */
		struct hlcache_handle *current;

		/**
		 * content handle for favicon which we started loading
		 * early
		 */
		struct hlcache_handle *loading;

		/**
		 * flag to indicate favicon fetch already failed which
		 * prevents infinite error looping.
		 */
		bool failed;
	} favicon;

	/** local history handle. */
	struct history *history;

	/**
	 * Platform specific window data only valid at top level.
	 */
	struct gui_window *window;

	/** Busy indicator is active. */
	bool throbbing;
	/** Add loading_content to the window history when it loads. */
	bool history_add;
	/** Internal navigation, do not update URL etc */
	bool internal_nav;

	/** Fragment identifier for current_content. */
	lwc_string *frag_id;

	/**
	 * Current drag status.
	 *
	 * These values are only vald whle type is not DRAGGING_NONE
	 */
	struct {
		/** the type of drag in progress */
		browser_drag_type type;

		/** Current drag's browser window, when not in root bw. */
		struct browser_window *window;

		/** Mouse position at start of current scroll drag. */
		int start_x;
		int start_y;

		/** Scroll offsets at start of current scroll draw. */
		int start_scroll_x;
		int start_scroll_y;

		/** Frame resize directions for current frame resize drag. */
		unsigned int resize_left : 1;
		unsigned int resize_right : 1;
		unsigned int resize_up : 1;
		unsigned int resize_down : 1;
	} drag;

	/** Current fetch is download */
	bool download;

	/** Refresh interval (-1 if undefined) */
	int refresh_interval;

	/** Window dimensions */
	int x;
	int y;
	int width;
	int height;

	struct scrollbar *scroll_x;  /**< Horizontal scroll. */
	struct scrollbar *scroll_y;  /**< Vertical scroll. */

	/** scale of window contents */
	float scale;

	/** Window characteristics */
	enum {
		BROWSER_WINDOW_NORMAL,
		BROWSER_WINDOW_IFRAME,
		BROWSER_WINDOW_FRAME,
		BROWSER_WINDOW_FRAMESET,
	} browser_window_type;

	/** frameset characteristics */
	int rows;
	int cols;

	/** frame dimensions */
	struct frame_dimension frame_width;
	struct frame_dimension frame_height;
	int margin_width;
	int margin_height;

	/** frame name for targetting */
	char *name;

	/** frame characteristics */
	bool no_resize;
	browser_scrolling scrolling;
	bool border;
	colour border_colour;

	/** iframe parent box */
	struct box *box;

	/** [cols * rows] children */
	struct browser_window *children;
	struct browser_window *parent;

	/** [iframe_count] iframes */
	int iframe_count;
	struct browser_window *iframes;

	/** browser window child of root browser window which has input focus */
	struct browser_window *focus;

	/** Last time a link was followed in this window */
	uint64_t last_action;

	/** Current selection */
	struct {
		struct browser_window *bw;
		bool read_only;
	} selection;
	bool can_edit;

	/** current javascript context */
	struct jsheap *jsheap;

	/** cache of the currently displayed status text. */
	struct {
		char *text; /**< Current status bar text. */
		int text_len; /**< Length of the status::text buffer. */
		int match; /**< Number of times an idempotent status-set operation was performed. */
		int miss; /**< Number of times status was really updated. */
	} status;
};


/**
 * Initialise common parts of a browser window
 *
 * \param flags     Flags to control operation
 * \param bw        The window to initialise
 * \param existing  The existing window if cloning, else NULL
 */
nserror browser_window_initialise_common(enum browser_window_create_flags flags,
		struct browser_window *bw,
		const struct browser_window *existing);


/**
 * Release all memory associated with a browser window.
 *
 * \param bw browser window
 */
nserror browser_window_destroy_internal(struct browser_window *bw);

/**
 * Get the dimensions of the area a browser window occupies
 *
 * \param  bw      The browser window to get dimensions of
 * \param  width   Updated to the browser window viewport width
 * \param  height  Updated to the browser window viewport height
 * \return NSERROR_OK and width and height updated otherwise error code
 */
nserror browser_window_get_dimensions(struct browser_window *bw,
		int *width, int *height);


/**
 * Update the extent of the inside of a browser window to that of the current
 * content
 *
 * \param bw browser_window to update the extent of
 */
void browser_window_update_extent(struct browser_window *bw);


/**
 * Cause an area of a browser window to be marked invalid and hence redrawn.
 *
 * \param bw The browser window to update.
 * \param rect The area to redraw
 */
nserror browser_window_invalidate_rect(struct browser_window *bw, struct rect *rect);


/**
 * Change the status bar of a browser window.
 *
 * \param  bw	 browser window
 * \param  text  new status text (copied)
 */
void browser_window_set_status(struct browser_window *bw, const char *text);


/**
 * Get the root level browser window
 *
 * \param  bw     browser window to set the type of the current drag for
 * \return  root browser window
 */
struct browser_window * browser_window_get_root(
		struct browser_window *bw);


/**
 * Create a new history tree for a browser window window.
 *
 * \param bw browser window to create history for.
 *
 * \return NSERROR_OK or appropriate error otherwise
 */
nserror browser_window_history_create(struct browser_window *bw);

/**
 * Clone a bw's history tree for new bw
 *
 * \param  existing	browser window with history to clone.
 * \param  clone	browser window to make cloned history for.
 *
 * \return  NSERROR_OK or appropriate error otherwise
 */
nserror browser_window_history_clone(const struct browser_window *existing,
		struct browser_window *clone);


/**
 * Insert a url into the history tree.
 *
 * \param  bw       browser window with history object
 * \param  content  content to add to history
 * \param  frag_id  fragment identifier, or NULL.
 * \return NSERROR_OK or error code on faliure.
 *
 * The page is added after the current entry and becomes current.
 */
nserror browser_window_history_add(struct browser_window *bw,
		struct hlcache_handle *content, lwc_string *frag_id);

/**
 * Update the thumbnail and scroll offsets for the current entry.
 *
 * \param bw The browser window to update the history within.
 * \param content content for current entry
 * \return NSERROR_OK or error code on faliure.
 */
nserror browser_window_history_update(struct browser_window *bw,
		struct hlcache_handle *content);

/**
 * Retrieve the stored scroll offsets for the current history entry
 *
 * \param bw The browser window to retrieve scroll offsets for.
 * \param sx Pointer to a float for the X scroll offset
 * \param sy Pointer to a float for the Y scroll offset
 * \return NSERROR_OK or error code on failure.
 */
nserror browser_window_history_get_scroll(struct browser_window *bw,
					  float *sx, float *sy);

/**
 * Free a history structure.
 *
 * \param bw The browser window to destroy the history within.
 */
void browser_window_history_destroy(struct browser_window *bw);

/**
 * Type for handling query responses short-term
 */
typedef nserror (*browser_window_query_callback)(bool proceed, void *pw);

/**
 * Navigate a browser window to the current parameters
 *
 * \param bw The browser window to cause to navigate
 */
nserror browser_window__reload_current_parameters(struct browser_window *bw);

#endif







netsurf-vince/pdf/desktop/browser_window.c

/*
 * Copyright 2008 Michael Drake <tlsa@netsurf-browser.org>
 * Copyright 2010 Daniel Silverstone <dsilvers@digital-scurf.org>
 * Copyright 2010-2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 *
 * Browser window creation and manipulation implementation.
 */

#include "utils/config.h"

#include <stdlib.h>
#include <string.h>
#include <math.h>
#include <nsutils/time.h>

#include "utils/errors.h"
#include "utils/log.h"
#include "utils/corestrings.h"
#include "utils/messages.h"
#include "utils/nsoption.h"
#include "netsurf/types.h"
#include "netsurf/browser_window.h"
#include "netsurf/window.h"
#include "netsurf/misc.h"
#include "netsurf/content.h"
#include "netsurf/search.h"
#include "netsurf/plotters.h"
#include "content/content.h"
#include "content/hlcache.h"
#include "content/urldb.h"
#include "content/content_debug.h"

#include "html/html.h"
#include "html/form_internal.h"
#include "javascript/js.h"

#include "desktop/browser_private.h"
#include "desktop/scrollbar.h"
#include "desktop/gui_internal.h"
#include "desktop/download.h"
#include "desktop/frames.h"
#include "desktop/global_history.h"
#include "desktop/textinput.h"
#include "desktop/hotlist.h"
#include "desktop/knockout.h"
#include "desktop/browser_history.h"

/**
 * smallest scale that can be applied to a browser window
 */
#define SCALE_MINIMUM 0.2

/**
 * largests scale that can be applied to a browser window
 */
#define SCALE_MAXIMUM 10.0

/**
 * maximum frame depth
 */
#define FRAME_DEPTH 8

/* Forward declare internal navigation function */
static nserror browser_window__navigate_internal(
	struct browser_window *bw, struct browser_fetch_parameters *params);


/**
 * Close and destroy all child browser window.
 *
 * \param bw browser window
 */
static void browser_window_destroy_children(struct browser_window *bw)
{
	int i;

	if (bw->children) {
		for (i = 0; i < (bw->rows * bw->cols); i++) {
			browser_window_destroy_internal(&bw->children[i]);
		}
		free(bw->children);
		bw->children = NULL;
		bw->rows = 0;
		bw->cols = 0;
	}
}


/**
 * Free the stored fetch parameters
 *
 * \param bw The browser window
 */
static void
browser_window__free_fetch_parameters(struct browser_fetch_parameters *params)
{
	if (params->url != NULL) {
		nsurl_unref(params->url);
		params->url = NULL;
	}
	if (params->referrer != NULL) {
		nsurl_unref(params->referrer);
		params->referrer = NULL;
	}
	if (params->post_urlenc != NULL) {
		free(params->post_urlenc);
		params->post_urlenc = NULL;
	}
	if (params->post_multipart != NULL) {
		fetch_multipart_data_destroy(params->post_multipart);
		params->post_multipart = NULL;
	}
	if (params->parent_charset != NULL) {
		free(params->parent_charset);
		params->parent_charset = NULL;
	}
}


/**
 * Get position of scrollbar widget within browser window.
 *
 * \param bw The browser window
 * \param horizontal Whether to get position of horizontal scrollbar
 * \param x Updated to x-coord of top left of scrollbar widget
 * \param y Updated to y-coord of top left of scrollbar widget
 */
static inline void
browser_window_get_scrollbar_pos(struct browser_window *bw,
				 bool horizontal,
				 int *x, int *y)
{
	if (horizontal) {
		*x = 0;
		*y = bw->height - SCROLLBAR_WIDTH;
	} else {
		*x = bw->width - SCROLLBAR_WIDTH;
		*y = 0;
	}
}


/**
 * Get browser window horizontal scrollbar widget length
 *
 * \param bw The browser window
 * \return the scrollbar's length
 */
static inline int get_horz_scrollbar_len(struct browser_window *bw)
{
	if (bw->scroll_y == NULL) {
		return bw->width;
	}
	return bw->width - SCROLLBAR_WIDTH;
}


/**
 * Get browser window vertical scrollbar widget length
 *
 * \param bw The browser window
 * \return the scrollbar's length
 */
static inline int get_vert_scrollbar_len(struct browser_window *bw)
{
	return bw->height;
}


/**
 * Set or remove a selection.
 *
 * \param bw browser window with selection
 * \param selection true if bw has a selection, false if removing selection
 * \param read_only true iff selection is read only (e.g. can't cut it)
 */
static void
browser_window_set_selection(struct browser_window *bw,
			     bool selection,
			     bool read_only)
{
	struct browser_window *top;

	assert(bw != NULL);

	top = browser_window_get_root(bw);

	assert(top != NULL);

	if (bw != top->selection.bw &&
	    top->selection.bw != NULL &&
	    top->selection.bw->current_content != NULL) {
		/* clear old selection */
		content_clear_selection(top->selection.bw->current_content);
	}

	if (selection) {
		top->selection.bw = bw;
	} else {
		top->selection.bw = NULL;
	}

	top->selection.read_only = read_only;
}


/**
 * Set the scroll position of a browser window.
 *
 * scrolls the viewport to ensure the specified rectangle of the
 *   content is shown.
 *
 * \param bw window to scroll
 * \param rect The rectangle to ensure is shown.
 * \return NSERROR_OK on success or apropriate error code.
 */
static nserror
browser_window_set_scroll(struct browser_window *bw, const struct rect *rect)
{
	if (bw->window != NULL) {
		return guit->window->set_scroll(bw->window, rect);
	}

	if (bw->scroll_x != NULL) {
		scrollbar_set(bw->scroll_x, rect->x0, false);
	}
	if (bw->scroll_y != NULL) {
		scrollbar_set(bw->scroll_y, rect->y0, false);
	}

	return NSERROR_OK;
}


/**
 * Internal helper for getting the positional features
 *
 * \param[in] bw browser window to examine.
 * \param[in] x x-coordinate of point of interest
 * \param[in] y y-coordinate of point of interest
 * \param[out] data Feature structure to update.
 * \return NSERROR_OK or appropriate error code on faliure.
 */
static nserror
browser_window__get_contextual_content(struct browser_window *bw,
				       int x, int y,
				       struct browser_window_features *data)
{
	nserror ret = NSERROR_OK;

	/* Handle (i)frame scroll offset (core-managed browser windows only) */
	x += scrollbar_get_offset(bw->scroll_x);
	y += scrollbar_get_offset(bw->scroll_y);

	if (bw->children) {
		/* Browser window has children, so pass request on to
		 * appropriate child.
		 */
		struct browser_window *bwc;
		int cur_child;
		int children = bw->rows * bw->cols;

		/* Loop through all children of bw */
		for (cur_child = 0; cur_child < children; cur_child++) {
			/* Set current child */
			bwc = &bw->children[cur_child];

			/* Skip this frame if (x, y) coord lies outside */
			if ((x < bwc->x) ||
			    (bwc->x + bwc->width < x) ||
			    (y < bwc->y) ||
			    (bwc->y + bwc->height < y)) {
				continue;
			}

			/* Pass request into this child */
			return browser_window__get_contextual_content(bwc,
					      (x - bwc->x), (y - bwc->y), data);
		}

		/* Coordinate not contained by any frame */

	} else if (bw->current_content != NULL) {
		/* Pass request to content */
		ret = content_get_contextual_content(bw->current_content,
						     x, y, data);
		data->main = bw->current_content;
	}

	return ret;
}


/**
 * implements the download operation of a window navigate
 */
static nserror
browser_window_download(struct browser_window *bw,
			nsurl *url,
			nsurl *nsref,
			uint32_t fetch_flags,
			bool fetch_is_post,
			llcache_post_data *post)
{
	llcache_handle *l;
	struct browser_window *root;
	nserror error;

	root = browser_window_get_root(bw);
	assert(root != NULL);

	fetch_flags |= LLCACHE_RETRIEVE_FORCE_FETCH;
	fetch_flags |= LLCACHE_RETRIEVE_STREAM_DATA;

	error = llcache_handle_retrieve(url, fetch_flags, nsref,
					fetch_is_post ? post : NULL,
					NULL, NULL, &l);
	if (error == NSERROR_NO_FETCH_HANDLER) {
		/* no internal handler for this type, call out to frontend */
		error = guit->misc->launch_url(url);
	} else if (error != NSERROR_OK) {
		NSLOG(netsurf, INFO, "Failed to fetch download: %d", error);
	} else {
		error = download_context_create(l, root->window);
		if (error != NSERROR_OK) {
			NSLOG(netsurf, INFO,
			      "Failed creating download context: %d", error);
			llcache_handle_abort(l);
			llcache_handle_release(l);
		}
	}

	return error;
}


/**
 * recursively check browser windows for activity
 *
 * \param bw browser window to start checking from.
 */
static bool browser_window_check_throbber(struct browser_window *bw)
{
	int children, index;

	if (bw->throbbing)
		return true;

	if (bw->children) {
		children = bw->rows * bw->cols;
		for (index = 0; index < children; index++) {
			if (browser_window_check_throbber(&bw->children[index]))
				return true;
		}
	}

	if (bw->iframes) {
		for (index = 0; index < bw->iframe_count; index++) {
			if (browser_window_check_throbber(&bw->iframes[index]))
				return true;
		}
	}

	return false;
}


/**
 * Start the busy indicator.
 *
 * \param bw browser window
 */
static nserror browser_window_start_throbber(struct browser_window *bw)
{
	bw->throbbing = true;

	while (bw->parent)
		bw = bw->parent;

	return guit->window->event(bw->window, GW_EVENT_START_THROBBER);
}


/**
 * Stop the busy indicator.
 *
 * \param bw browser window
 */
static nserror browser_window_stop_throbber(struct browser_window *bw)
{
	nserror res = NSERROR_OK;

	bw->throbbing = false;

	while (bw->parent) {
		bw = bw->parent;
	}

	if (!browser_window_check_throbber(bw)) {
		res = guit->window->event(bw->window, GW_EVENT_STOP_THROBBER);
	}
	return res;
}


/**
 * Callback for fetchcache() for browser window favicon fetches.
 *
 * \param c content handle of favicon
 * \param event The event to process
 * \param pw a context containing the browser window
 * \return NSERROR_OK on success else appropriate error code.
 */
static nserror
browser_window_favicon_callback(hlcache_handle *c,
				const hlcache_event *event,
				void *pw)
{
	struct browser_window *bw = pw;

	switch (event->type) {
	case CONTENT_MSG_DONE:
		if (bw->favicon.current != NULL) {
			content_close(bw->favicon.current);
			hlcache_handle_release(bw->favicon.current);
		}

		bw->favicon.current = c;
		bw->favicon.loading = NULL;

		/* content_get_bitmap on the hlcache_handle should give
		 *   the favicon bitmap at this point
		 */
		guit->window->set_icon(bw->window, c);
		break;

	case CONTENT_MSG_ERROR:

		/* clean up after ourselves */
		if (c == bw->favicon.loading) {
			bw->favicon.loading = NULL;
		} else if (c == bw->favicon.current) {
			bw->favicon.current = NULL;
		}

		hlcache_handle_release(c);

		if (bw->favicon.failed == false) {
			nsurl *nsref = NULL;
			nsurl *nsurl;
			nserror error;

			bw->favicon.failed = true;

			error = nsurl_create("resource:favicon.ico", &nsurl);
			if (error != NSERROR_OK) {
				NSLOG(netsurf, INFO,
				      "Unable to create default location url");
			} else {
				hlcache_handle_retrieve(nsurl,
							HLCACHE_RETRIEVE_SNIFF_TYPE,
							nsref, NULL,
							browser_window_favicon_callback,
							bw, NULL, CONTENT_IMAGE,
							&bw->favicon.loading);

				nsurl_unref(nsurl);
			}

		}
		break;

	default:
		break;

	}
	return NSERROR_OK;
}


/**
 * update the favicon associated with the browser window
 *
 * \param c the page content handle.
 * \param bw A top level browser window.
 * \param link A link context or NULL to attempt fallback scanning.
 */
static nserror
browser_window_update_favicon(hlcache_handle *c,
			      struct browser_window *bw,
			      struct content_rfc5988_link *link)
{
	nsurl *nsref = NULL;
	nsurl *nsurl;
	nserror res;

	assert(c != NULL);
	assert(bw !=NULL);

	if (bw->window == NULL) {
		/* Not top-level browser window; not interested */
		return NSERROR_OK;
	}

	/* already fetching the favicon - use that */
	if (bw->favicon.loading != NULL) {
		return NSERROR_OK;
	}

	bw->favicon.failed = false;

	if (link == NULL) {
		/* Look for "icon" */
		link = content_find_rfc5988_link(c, corestring_lwc_icon);
	}

	if (link == NULL) {
		/* Look for "shortcut icon" */
		link = content_find_rfc5988_link(c, corestring_lwc_shortcut_icon);
	}

	if (link == NULL) {
		lwc_string *scheme;
		bool speculative_default = false;
		bool match;

		nsurl = hlcache_handle_get_url(c);

		scheme = nsurl_get_component(nsurl, NSURL_SCHEME);

		/* If the document was fetched over http(s), then speculate
		 * that there's a favicon living at /favicon.ico */
		if ((lwc_string_caseless_isequal(scheme,
						 corestring_lwc_http,
						 &match) == lwc_error_ok &&
		     match) ||
		    (lwc_string_caseless_isequal(scheme,
						 corestring_lwc_https,
						 &match) == lwc_error_ok &&
		     match)) {
			speculative_default = true;
		}

		lwc_string_unref(scheme);

		if (speculative_default) {
			/* no favicon via link, try for the default location */
			res = nsurl_join(nsurl, "/favicon.ico", &nsurl);
		} else {
			bw->favicon.failed = true;
			res = nsurl_create("resource:favicon.ico", &nsurl);
		}
		if (res != NSERROR_OK) {
			NSLOG(netsurf, INFO,
			      "Unable to create default location url");
			return res;
		}
	} else {
		nsurl = nsurl_ref(link->href);
	}

	if (link == NULL) {
		NSLOG(netsurf, INFO,
		      "fetching general favicon from '%s'",
		      nsurl_access(nsurl));
	} else {
		NSLOG(netsurf, INFO,
		      "fetching favicon rel:%s '%s'",
		      lwc_string_data(link->rel),
		      nsurl_access(nsurl));
	}

	res = hlcache_handle_retrieve(nsurl,
				      HLCACHE_RETRIEVE_SNIFF_TYPE,
				      nsref,
				      NULL,
				      browser_window_favicon_callback,
				      bw,
				      NULL,
				      CONTENT_IMAGE,
				      &bw->favicon.loading);

	nsurl_unref(nsurl);

	return res;
}


/**
 * Handle meta http-equiv refresh time elapsing by loading a new page.
 *
 * \param p browser window to refresh with new page
 */
static void browser_window_refresh(void *p)
{
	struct browser_window *bw = p;
	nsurl *url;
	nsurl *refresh;
	hlcache_handle *parent = NULL;
	enum browser_window_nav_flags flags = BW_NAVIGATE_UNVERIFIABLE;

	assert(bw->current_content != NULL &&
	       (content_get_status(bw->current_content) ==
		CONTENT_STATUS_READY ||
		content_get_status(bw->current_content) ==
		CONTENT_STATUS_DONE));

	/* Ignore if the refresh URL has gone
	 * (may happen if a fetch error occurred) */
	refresh = content_get_refresh_url(bw->current_content);
	if (refresh == NULL)
		return;

	/* mark this content as invalid so it gets flushed from the cache */
	content_invalidate_reuse_data(bw->current_content);

	url = hlcache_handle_get_url(bw->current_content);
	if ((url == NULL) || (nsurl_compare(url, refresh, NSURL_COMPLETE))) {
		flags |= BW_NAVIGATE_HISTORY;
	}

	/* Treat an (almost) immediate refresh in a top-level browser window as
	 * if it were an HTTP redirect, and thus make the resulting fetch
	 * verifiable.
	 *
	 * See fetchcache.c for why redirected fetches should be verifiable at
	 * all.
	 */
	if (bw->refresh_interval <= 100 && bw->parent == NULL) {
		flags &= ~BW_NAVIGATE_UNVERIFIABLE;
	} else {
		parent = bw->current_content;
	}

	browser_window_navigate(bw,
				refresh,
				url,
				flags,
				NULL,
				NULL,
				parent);

}


/**
 * Transfer the loading_content to a new download window.
 */
static void
browser_window_convert_to_download(struct browser_window *bw,
				   llcache_handle *stream)
{
	struct browser_window *root = browser_window_get_root(bw);
	nserror error;

	assert(root != NULL);

	error = download_context_create(stream, root->window);
	if (error != NSERROR_OK) {
		llcache_handle_abort(stream);
		llcache_handle_release(stream);
	}

	/* remove content from browser window */
	hlcache_handle_release(bw->loading_content);
	bw->loading_content = NULL;

	browser_window_stop_throbber(bw);
}


/**
 * scroll to a fragment if present
 *
 * \param bw browser window
 * \return true if the scroll was sucessful
 */
static bool frag_scroll(struct browser_window *bw)
{
	struct rect rect;

	if (bw->frag_id == NULL) {
		return false;
	}

	if (!html_get_id_offset(bw->current_content,
				bw->frag_id,
				&rect.x0,
				&rect.y0)) {
		return false;
	}

	rect.x1 = rect.x0;
	rect.y1 = rect.y0;
	if (browser_window_set_scroll(bw, &rect) == NSERROR_OK) {
		if (bw->current_content != NULL &&
		    bw->history != NULL &&
		    bw->history->current != NULL) {
			browser_window_history_update(bw, bw->current_content);
		}
		return true;
	}
	return false;
}


/**
 * Redraw browser window, set extent to content, and update title.
 *
 * \param  bw		  browser_window
 * \param  scroll_to_top  move view to top of page
 */
static void browser_window_update(struct browser_window *bw, bool scroll_to_top)
{
	static const struct rect zrect = {
		.x0 = 0,
		.y0 = 0,
		.x1 = 0,
		.y1 = 0
	};

	if (bw->current_content == NULL) {
		return;
	}

	switch (bw->browser_window_type) {

	case BROWSER_WINDOW_NORMAL:
		/* Root browser window, constituting a front end window/tab */
		guit->window->set_title(bw->window,
					content_get_title(bw->current_content));

		browser_window_update_extent(bw);

		/* if frag_id exists, then try to scroll to it */
		/** @todo don't do this if the user has scrolled */
		if (!frag_scroll(bw)) {
			if (scroll_to_top) {
				browser_window_set_scroll(bw, &zrect);
			}
		}

		guit->window->invalidate(bw->window, NULL);

		break;

	case BROWSER_WINDOW_IFRAME:
		/* Internal iframe browser window */
		assert(bw->parent != NULL);
		assert(bw->parent->current_content != NULL);

		browser_window_update_extent(bw);

		if (scroll_to_top) {
			browser_window_set_scroll(bw, &zrect);
		}

		/* if frag_id exists, then try to scroll to it */
		/** @todo don't do this if the user has scrolled */
		frag_scroll(bw);

		browser_window_invalidate_iframe(bw);

		break;

	case BROWSER_WINDOW_FRAME:
		{
			struct rect rect;
			browser_window_update_extent(bw);

			if (scroll_to_top) {
				browser_window_set_scroll(bw, &zrect);
			}

			/* if frag_id exists, then try to scroll to it */
			/** @todo don't do this if the user has scrolled */
			frag_scroll(bw);

			rect.x0 = scrollbar_get_offset(bw->scroll_x);
			rect.y0 = scrollbar_get_offset(bw->scroll_y);
			rect.x1 = rect.x0 + bw->width;
			rect.y1 = rect.y0 + bw->height;

			browser_window_invalidate_rect(bw, &rect);
		}
		break;

	default:
	case BROWSER_WINDOW_FRAMESET:
		/* Nothing to do */
		break;
	}
}


/**
 * handle message for content ready on browser window
 */
static nserror browser_window_content_ready(struct browser_window *bw)
{
	int width, height;
	nserror res = NSERROR_OK;

	/* close and release the current window content */
	if (bw->current_content != NULL) {
		content_close(bw->current_content);
		hlcache_handle_release(bw->current_content);
	}

	bw->current_content = bw->loading_content;
	bw->loading_content = NULL;

	if (!bw->internal_nav) {
		/* Transfer the fetch parameters */
		browser_window__free_fetch_parameters(&bw->current_parameters);
		bw->current_parameters = bw->loading_parameters;
		memset(&bw->loading_parameters, 0, sizeof(bw->loading_parameters));
		/* Transfer the certificate chain */
		cert_chain_free(bw->current_cert_chain);
		bw->current_cert_chain = bw->loading_cert_chain;
		bw->loading_cert_chain = NULL;
	}

	/* Format the new content to the correct dimensions */
	browser_window_get_dimensions(bw, &width, &height);
	width /= bw->scale;
	height /= bw->scale;
	content_reformat(bw->current_content, false, width, height);

	/* history */
	if (bw->history_add && bw->history && !bw->internal_nav) {
		nsurl *url = hlcache_handle_get_url(bw->current_content);

		if (urldb_add_url(url)) {
			urldb_set_url_title(url, content_get_title(bw->current_content));
			urldb_update_url_visit_data(url);
			urldb_set_url_content_type(url,
						   content_get_type(bw->current_content));

			/* This is safe as we've just added the URL */
			global_history_add(urldb_get_url(url));
		}
		/**
		 * \todo Urldb / Thumbnails / Local history brokenness
		 *
		 * We add to local history after calling urldb_add_url rather
		 *  than in the block above.  If urldb_add_url fails (as it
		 *  will for urls like "about:about", "about:config" etc),
		 *  there would be no local history node, and later calls to
		 *  history_update will either explode or overwrite the node
		 *  for the previous URL.
		 *
		 * We call it after, rather than before urldb_add_url because
		 *  history_add calls bitmap render, which tries to register
		 *  the thumbnail with urldb.  That thumbnail registration
		 *  fails if the url doesn't exist in urldb already, and only
		 *  urldb-registered thumbnails get freed.  So if we called
		 *  history_add before urldb_add_url we would leak thumbnails
		 *  for all newly visited URLs.  With the history_add call
		 *  after, we only leak the thumbnails when urldb does not add
		 *  the URL.
		 *
		 * Also, since browser_window_history_add can create a
		 *  thumbnail (content_redraw), we need to do it after
		 *  content_reformat.
		 */
		browser_window_history_add(bw, bw->current_content, bw->frag_id);
	}

	browser_window_remove_caret(bw, false);

	if (bw->window != NULL) {
		guit->window->event(bw->window, GW_EVENT_NEW_CONTENT);

		browser_window_refresh_url_bar(bw);
	}

	/* new content; set scroll_to_top */
	browser_window_update(bw, true);
	content_open(bw->current_content, bw, 0, 0);
	browser_window_set_status(bw, content_get_status_message(bw->current_content));

	/* frames */
	res = browser_window_create_frameset(bw);

	/* iframes */
	res = browser_window_create_iframes(bw);

	/* Indicate page status may have changed */
	if (res == NSERROR_OK) {
		struct browser_window *root = browser_window_get_root(bw);
		res = guit->window->event(root->window, GW_EVENT_PAGE_INFO_CHANGE);
	}

	return res;
}


/**
 * handle message for content done on browser window
 */
static nserror
browser_window_content_done(struct browser_window *bw)
{
	float sx, sy;
	struct rect rect;
	int scrollx;
	int scrolly;

	if (bw->window == NULL) {
		/* Updated browser window's scrollbars. */
		/**
		 * \todo update browser window scrollbars before CONTENT_MSG_DONE
		 */
		browser_window_reformat(bw, true, bw->width, bw->height);
		browser_window_handle_scrollbars(bw);
	}

	browser_window_update(bw, false);
	browser_window_set_status(bw, content_get_status_message(bw->current_content));
	browser_window_stop_throbber(bw);
	browser_window_update_favicon(bw->current_content, bw, NULL);

	if (browser_window_history_get_scroll(bw, &sx, &sy) == NSERROR_OK) {
		scrollx = (int)((float)content_get_width(bw->current_content) * sx);
		scrolly = (int)((float)content_get_height(bw->current_content) * sy);
		rect.x0 = rect.x1 = scrollx;
		rect.y0 = rect.y1 = scrolly;
		if (browser_window_set_scroll(bw, &rect) != NSERROR_OK) {
			NSLOG(netsurf, WARNING,
			      "Unable to set browser scroll offsets to %d by %d",
			      scrollx, scrolly);
		}
	}

	if (!bw->internal_nav) {
		browser_window_history_update(bw, bw->current_content);
		hotlist_update_url(hlcache_handle_get_url(bw->current_content));
	}

	if (bw->refresh_interval != -1) {
		guit->misc->schedule(bw->refresh_interval * 10,
				     browser_window_refresh, bw);
	}

	return NSERROR_OK;
}


/**
 * Handle query responses from SSL requests
 */
static nserror
browser_window__handle_ssl_query_response(bool proceed, void *pw)
{
	struct browser_window *bw = (struct browser_window *)pw;

	/* If we're in the process of loading, stop the load */
	if (bw->loading_content != NULL) {
		/* We had a loading content (maybe auth page?) */
		browser_window_stop(bw);
		browser_window_remove_caret(bw, false);
		browser_window_destroy_children(bw);
		browser_window_destroy_iframes(bw);
	}

	if (!proceed) {
		/* We're processing a "back to safety", do a rough-and-ready
		 * nav to the old 'current' parameters, with any post data
		 * stripped away
		 */
		return browser_window__reload_current_parameters(bw);
	}

	/* We're processing a "proceed" attempt from the form */
	/* First, we permit the SSL */
	urldb_set_cert_permissions(bw->loading_parameters.url, true);

	/* And then we navigate to the original loading parameters */
	bw->internal_nav = false;

	return browser_window__navigate_internal(bw, &bw->loading_parameters);
}


/**
 * Unpack a "username:password" to components.
 *
 * \param[in]  userpass      The input string to split.
 * \param[in]  username_out  Returns username on success.  Owned by caller.
 * \param[out] password_out  Returns password on success.  Owned by caller.
 * \return NSERROR_OK, or appropriate error code.
 */
static nserror
browser_window__unpack_userpass(const char *userpass,
				char **username_out,
				char **password_out)
{
	const char *tmp;
	char *username;
	char *password;
	size_t len;

	if (userpass == NULL) {
		username = malloc(1);
		password = malloc(1);
		if (username == NULL || password == NULL) {
			free(username);
			free(password);
			return NSERROR_NOMEM;
		}
		username[0] = '\0';
		password[0] = '\0';

		*username_out = username;
		*password_out = password;
		return NSERROR_OK;
	}

	tmp = strchr(userpass, ':');
	if (tmp == NULL) {
		return NSERROR_BAD_PARAMETER;
	} else {
		size_t len2;
		len = tmp - userpass;
		len2 = strlen(++tmp);

		username = malloc(len + 1);
		password = malloc(len2 + 1);
		if (username == NULL || password == NULL) {
			free(username);
			free(password);
			return NSERROR_NOMEM;
		}
		memcpy(username, userpass, len);
		username[len] = '\0';
		memcpy(password, tmp, len2 + 1);
	}

	*username_out = username;
	*password_out = password;
	return NSERROR_OK;
}


/**
 * Build a "username:password" from components.
 *
 * \param[in]  username      The username component.
 * \param[in]  password      The password component.
 * \param[out] userpass_out  Returns combined string on success.
 *                           Owned by caller.
 * \return NSERROR_OK, or appropriate error code.
 */
static nserror
browser_window__build_userpass(const char *username,
			       const char *password,
			       char **userpass_out)
{
	char *userpass;
	size_t len;

	len = strlen(username) + 1 + strlen(password) + 1;

	userpass = malloc(len);
	if (userpass == NULL) {
		return NSERROR_NOMEM;
	}

	snprintf(userpass, len, "%s:%s", username, password);

	*userpass_out = userpass;
	return NSERROR_OK;
}


/**
 * Handle a response from the UI when prompted for credentials
 */
static nserror
browser_window__handle_userpass_response(nsurl *url,
					 const char *realm,
					 const char *username,
					 const char *password,
					 void *pw)
{
	struct browser_window *bw = (struct browser_window *)pw;
	char *userpass;
	nserror err;

	err = browser_window__build_userpass(username, password, &userpass);
	if (err != NSERROR_OK) {
		return err;
	}

	urldb_set_auth_details(url, realm, userpass);

	free(userpass);

	/**
	 * \todo QUERY - Eventually this should fill out the form *NOT* nav
	 *               to the original location
	 */
	/* Finally navigate to the original loading parameters */
	if (bw->loading_content != NULL) {
		/* We had a loading content (maybe auth page?) */
		browser_window_stop(bw);
		browser_window_remove_caret(bw, false);
		browser_window_destroy_children(bw);
		browser_window_destroy_iframes(bw);
	}
	bw->internal_nav = false;
	return browser_window__navigate_internal(bw, &bw->loading_parameters);
}


/**
 * Handle login request (BAD_AUTH) during fetch
 *
 */
static nserror
browser_window__handle_login(struct browser_window *bw,
			     const char *realm,
			     nsurl *url) {
	char *username = NULL, *password = NULL;
	nserror err = NSERROR_OK;
	struct browser_fetch_parameters params;

	memset(&params, 0, sizeof(params));

	/* Step one, retrieve what we have */
	err = browser_window__unpack_userpass(
				      urldb_get_auth_details(url, realm),
				      &username, &password);
	if (err != NSERROR_OK) {
		goto out;
	}

	/* Step two, construct our fetch parameters */
	params.url = nsurl_ref(corestring_nsurl_about_query_auth);
	params.referrer = nsurl_ref(url);
	params.flags = BW_NAVIGATE_HISTORY | BW_NAVIGATE_NO_TERMINAL_HISTORY_UPDATE | BW_NAVIGATE_INTERNAL;

	err = fetch_multipart_data_new_kv(&params.post_multipart,
					  "siteurl",
					  nsurl_access(url));
	if (err != NSERROR_OK) {
		goto out;
	}

	err = fetch_multipart_data_new_kv(&params.post_multipart,
					  "realm",
					  realm);
	if (err != NSERROR_OK) {
		goto out;
	}

	err = fetch_multipart_data_new_kv(&params.post_multipart,
					  "username",
					  username);
	if (err != NSERROR_OK) {
		goto out;
	}

	err = fetch_multipart_data_new_kv(&params.post_multipart,
					  "password",
					  password);
	if (err != NSERROR_OK) {
		goto out;
	}

	/* Now we issue the fetch */
	bw->internal_nav = true;
	err = browser_window__navigate_internal(bw, &params);

	if (err != NSERROR_OK) {
		goto out;
	}

	err = guit->misc->login(url, realm, username, password,
				browser_window__handle_userpass_response, bw);

	if (err == NSERROR_NOT_IMPLEMENTED) {
		err = NSERROR_OK;
	}
 out:
	if (username != NULL) {
		free(username);
	}
	if (password != NULL) {
		free(password);
	}
	browser_window__free_fetch_parameters(&params);
	return err;
}


/**
 * Handle a certificate verification request (BAD_CERTS) during a fetch
 */
static nserror
browser_window__handle_bad_certs(struct browser_window *bw,
				 nsurl *url)
{
	struct browser_fetch_parameters params;
	nserror err;
	/* Initially we don't know WHY the SSL cert was bad */
	const char *reason = messages_get_sslcode(SSL_CERT_ERR_UNKNOWN);
	size_t depth;
	nsurl *chainurl = NULL;

	memset(&params, 0, sizeof(params));

	params.url = nsurl_ref(corestring_nsurl_about_query_ssl);
	params.referrer = nsurl_ref(url);
	params.flags = BW_NAVIGATE_HISTORY | BW_NAVIGATE_NO_TERMINAL_HISTORY_UPDATE | BW_NAVIGATE_INTERNAL;

	err = fetch_multipart_data_new_kv(&params.post_multipart,
					  "siteurl",
					  nsurl_access(url));
	if (err != NSERROR_OK) {
		goto out;
	}

	if (bw->loading_cert_chain != NULL) {
		for (depth = 0; depth < bw->loading_cert_chain->depth; ++depth) {
			size_t idx = bw->loading_cert_chain->depth - (depth + 1);
			ssl_cert_err err = bw->loading_cert_chain->certs[idx].err;
			if (err != SSL_CERT_ERR_OK) {
				reason = messages_get_sslcode(err);
				break;
			}
		}

		err = cert_chain_to_query(bw->loading_cert_chain, &chainurl);
		if (err != NSERROR_OK) {
			goto out;
		}

		err = fetch_multipart_data_new_kv(&params.post_multipart,
						  "chainurl",
						  nsurl_access(chainurl));
		if (err != NSERROR_OK) {
			goto out;
		}
	}

	err = fetch_multipart_data_new_kv(&params.post_multipart,
					  "reason",
					  reason);
	if (err != NSERROR_OK) {
		goto out;
	}

	/* Now we issue the fetch */
	bw->internal_nav = true;
	err = browser_window__navigate_internal(bw, &params);
	if (err != NSERROR_OK) {
		goto out;
	}

 out:
	browser_window__free_fetch_parameters(&params);
	if (chainurl != NULL)
		nsurl_unref(chainurl);
	return err;
}


/**
 * Handle a timeout during a fetch
 */
static nserror
browser_window__handle_timeout(struct browser_window *bw, nsurl *url)
{
	struct browser_fetch_parameters params;
	nserror err;

	memset(&params, 0, sizeof(params));

	params.url = nsurl_ref(corestring_nsurl_about_query_timeout);
	params.referrer = nsurl_ref(url);
	params.flags = BW_NAVIGATE_HISTORY | BW_NAVIGATE_NO_TERMINAL_HISTORY_UPDATE | BW_NAVIGATE_INTERNAL;

	err = fetch_multipart_data_new_kv(&params.post_multipart,
					  "siteurl",
					  nsurl_access(url));
	if (err != NSERROR_OK) {
		goto out;
	}

	/* Now we issue the fetch */
	bw->internal_nav = true;
	err = browser_window__navigate_internal(bw, &params);
	if (err != NSERROR_OK) {
		goto out;
	}

 out:
	browser_window__free_fetch_parameters(&params);
	return err;
}


/**
 * Handle non specific errors during a fetch
 */
static nserror
browser_window__handle_fetcherror(struct browser_window *bw,
				  const char *reason,
				  nsurl *url)
{
	struct browser_fetch_parameters params;
	nserror err;

	memset(&params, 0, sizeof(params));

	params.url = nsurl_ref(corestring_nsurl_about_query_fetcherror);
	params.referrer = nsurl_ref(url);
	params.flags = BW_NAVIGATE_HISTORY | BW_NAVIGATE_NO_TERMINAL_HISTORY_UPDATE | BW_NAVIGATE_INTERNAL;

	err = fetch_multipart_data_new_kv(&params.post_multipart,
					  "siteurl",
					  nsurl_access(url));
	if (err != NSERROR_OK) {
		goto out;
	}

	err = fetch_multipart_data_new_kv(&params.post_multipart,
					  "reason",
					  reason);
	if (err != NSERROR_OK) {
		goto out;
	}

	/* Now we issue the fetch */
	bw->internal_nav = true;
	err = browser_window__navigate_internal(bw, &params);
	if (err != NSERROR_OK) {
		goto out;
	}

 out:
	browser_window__free_fetch_parameters(&params);
	return err;
}


/**
 * Handle errors during content fetch
 */
static nserror
browser_window__handle_error(struct browser_window *bw,
			     hlcache_handle *c,
			     const hlcache_event *event)
{
	const char *message = event->data.errordata.errormsg;
	nserror code = event->data.errordata.errorcode;
	nserror res;
	nsurl *url = hlcache_handle_get_url(c);

	/* Unexpected OK? */
	assert(code != NSERROR_OK);

	if (message == NULL) {
		message = messages_get_errorcode(code);
	} else {
		message = messages_get(message);
	}

	if (c == bw->loading_content) {
		bw->loading_content = NULL;
	} else if (c == bw->current_content) {
		bw->current_content = NULL;
		browser_window_remove_caret(bw, false);
	}

	hlcache_handle_release(c);

	switch (code) {
	case NSERROR_BAD_AUTH:
		res = browser_window__handle_login(bw, message, url);
		break;

	case NSERROR_BAD_CERTS:
		res = browser_window__handle_bad_certs(bw, url);
		break;

	case NSERROR_TIMEOUT:
		res = browser_window__handle_timeout(bw, url);
		break;

	default:
		res = browser_window__handle_fetcherror(bw, message, url);
		break;
	}

	return res;
}


/**
 * Update URL bar for a given browser window to given URL
 *
 * \param bw	Browser window to update URL bar for.
 * \param url	URL for content displayed by bw including any fragment.
 */
static inline nserror
browser_window_refresh_url_bar_internal(struct browser_window *bw, nsurl *url)
{
	assert(bw);
	assert(url);

	if ((bw->parent != NULL) || (bw->window == NULL)) {
		/* Not root window or no gui window so do not set a URL */
		return NSERROR_OK;
	}

	return guit->window->set_url(bw->window, url);
}


/**
 * Browser window content event callback handler.
 */
static nserror
browser_window_callback(hlcache_handle *c, const hlcache_event *event, void *pw)
{
	struct browser_window *bw = pw;
	nserror res = NSERROR_OK;

	switch (event->type) {
	case CONTENT_MSG_SSL_CERTS:
		/* SSL certificate information has arrived, store it */
		cert_chain_free(bw->loading_cert_chain);
		cert_chain_dup(event->data.chain, &bw->loading_cert_chain);
		break;

	case CONTENT_MSG_LOG:
		browser_window_console_log(bw,
					   event->data.log.src,
					   event->data.log.msg,
					   event->data.log.msglen,
					   event->data.log.flags);
		break;

	case CONTENT_MSG_DOWNLOAD:
		assert(bw->loading_content == c);

		browser_window_convert_to_download(bw, event->data.download);

		if (bw->current_content != NULL) {
			browser_window_refresh_url_bar(bw);
		}
		break;

	case CONTENT_MSG_LOADING:
		assert(bw->loading_content == c);

#ifdef WITH_THEME_INSTALL
		if (content_get_type(c) == CONTENT_THEME) {
			theme_install_start(c);
			bw->loading_content = NULL;
			browser_window_stop_throbber(bw);
		} else
#endif
		{
			bw->refresh_interval = -1;
			browser_window_set_status(bw,
						  content_get_status_message(c));
		}
		break;

	case CONTENT_MSG_READY:
		assert(bw->loading_content == c);

		res = browser_window_content_ready(bw);
		break;

	case CONTENT_MSG_DONE:
		assert(bw->current_content == c);

		res = browser_window_content_done(bw);
		break;

	case CONTENT_MSG_ERROR:
		res = browser_window__handle_error(bw, c, event);
		break;

	case CONTENT_MSG_REDIRECT:
		if (urldb_add_url(event->data.redirect.from)) {
			urldb_update_url_visit_data(event->data.redirect.from);
		}
		browser_window_refresh_url_bar_internal(bw, event->data.redirect.to);
		break;

	case CONTENT_MSG_STATUS:
		if (event->data.explicit_status_text == NULL) {
			/* Object content's status text updated */
			const char *status = NULL;
			if (bw->loading_content != NULL) {
				/* Give preference to any loading content */
				status = content_get_status_message(
							bw->loading_content);
			}

			if (status == NULL) {
				status = content_get_status_message(c);
			}

			if (status != NULL) {
				browser_window_set_status(bw, status);
			}
		} else {
			/* Object content wants to set explicit message */
			browser_window_set_status(bw,
					event->data.explicit_status_text);
		}
		break;

	case CONTENT_MSG_REFORMAT:
		if (c == bw->current_content) {
			/* recompute frameset */
			browser_window_recalculate_frameset(bw);

			/* recompute iframe positions, sizes and scrollbars */
			browser_window_recalculate_iframes(bw);
		}

		/* Hide any caret, but don't remove it */
		browser_window_remove_caret(bw, true);

		if (!(event->data.background)) {
			/* Reformatted content should be redrawn */
			browser_window_update(bw, false);
		}
		break;

	case CONTENT_MSG_REDRAW:
		{
			struct rect rect = {
					    .x0 = event->data.redraw.x,
					    .y0 = event->data.redraw.y,
					    .x1 = event->data.redraw.x + event->data.redraw.width,
					    .y1 = event->data.redraw.y + event->data.redraw.height
			};

			browser_window_invalidate_rect(bw, &rect);
		}
		break;

	case CONTENT_MSG_REFRESH:
		bw->refresh_interval = event->data.delay * 100;
		break;

	case CONTENT_MSG_LINK: /* content has an rfc5988 link element */
		{
			bool match;

			/* Handle "icon" and "shortcut icon" */
			if ((lwc_string_caseless_isequal(
							 event->data.rfc5988_link->rel,
							 corestring_lwc_icon,
							 &match) == lwc_error_ok && match) ||
			    (lwc_string_caseless_isequal(
							 event->data.rfc5988_link->rel,
							 corestring_lwc_shortcut_icon,
							 &match) == lwc_error_ok && match)) {
				/* it's a favicon perhaps start a fetch for it */
				browser_window_update_favicon(c, bw,
						      event->data.rfc5988_link);
			}
		}
		break;

	case CONTENT_MSG_GETTHREAD:
		{
			/* only the content object created by the browser
			 * window requires a new javascript thread object
			 */
			jsthread *thread;
			assert(bw->loading_content == c);

			if (js_newthread(bw->jsheap,
					 bw,
					 hlcache_handle_get_content(c),
					 &thread) == NSERROR_OK) {
				/* The content which is requesting the thread
				 * is required to keep hold of it and
				 * to destroy it when it is finished with it.
				 */
				*(event->data.jsthread) = thread;
			}
		}
		break;

	case CONTENT_MSG_GETDIMS:
		{
			int width;
			int height;

			browser_window_get_dimensions(bw, &width, &height);

			*(event->data.getdims.viewport_width) = width / bw->scale;
			*(event->data.getdims.viewport_height) = height / bw->scale;
			break;
		}

	case CONTENT_MSG_SCROLL:
		{
			struct rect rect = {
					    .x0 = event->data.scroll.x0,
					    .y0 = event->data.scroll.y0,
			};

			/* Content wants to be scrolled */
			if (bw->current_content != c) {
				break;
			}

			if (event->data.scroll.area) {
				rect.x1 = event->data.scroll.x1;
				rect.y1 = event->data.scroll.y1;
			} else {
				rect.x1 = event->data.scroll.x0;
				rect.y1 = event->data.scroll.y0;
			}
			browser_window_set_scroll(bw, &rect);

			break;
		}

	case CONTENT_MSG_DRAGSAVE:
		{
			/* Content wants drag save of a content */
			struct browser_window *root = browser_window_get_root(bw);
			hlcache_handle *save = event->data.dragsave.content;

			if (save == NULL) {
				save = c;
			}

			switch(event->data.dragsave.type) {
			case CONTENT_SAVE_ORIG:
				guit->window->drag_save_object(root->window,
							       save,
							       GUI_SAVE_OBJECT_ORIG);
				break;

			case CONTENT_SAVE_NATIVE:
				guit->window->drag_save_object(root->window,
							       save,
							       GUI_SAVE_OBJECT_NATIVE);
				break;

			case CONTENT_SAVE_COMPLETE:
				guit->window->drag_save_object(root->window,
							       save,
							       GUI_SAVE_COMPLETE);
				break;

			case CONTENT_SAVE_SOURCE:
				guit->window->drag_save_object(root->window,
							       save,
							       GUI_SAVE_SOURCE);
				break;
			}
		}
		break;

	case CONTENT_MSG_SAVELINK:
		{
			/* Content wants a link to be saved */
			struct browser_window *root = browser_window_get_root(bw);
			guit->window->save_link(root->window,
						event->data.savelink.url,
						event->data.savelink.title);
		}
		break;

	case CONTENT_MSG_POINTER:
		/* Content wants to have specific mouse pointer */
		browser_window_set_pointer(bw, event->data.pointer);
		break;

	case CONTENT_MSG_DRAG:
		{
			browser_drag_type bdt = DRAGGING_NONE;

			switch (event->data.drag.type) {
			case CONTENT_DRAG_NONE:
				bdt = DRAGGING_NONE;
				break;
			case CONTENT_DRAG_SCROLL:
				bdt = DRAGGING_CONTENT_SCROLLBAR;
				break;
			case CONTENT_DRAG_SELECTION:
				bdt = DRAGGING_SELECTION;
				break;
			}
			browser_window_set_drag_type(bw, bdt, event->data.drag.rect);
		}
		break;

	case CONTENT_MSG_CARET:
		switch (event->data.caret.type) {
		case CONTENT_CARET_REMOVE:
			browser_window_remove_caret(bw, false);
			break;
		case CONTENT_CARET_HIDE:
			browser_window_remove_caret(bw, true);
			break;
		case CONTENT_CARET_SET_POS:
			browser_window_place_caret(bw,
						   event->data.caret.pos.x,
						   event->data.caret.pos.y,
						   event->data.caret.pos.height,
						   event->data.caret.pos.clip);
			break;
		}
		break;

	case CONTENT_MSG_SELECTION:
		browser_window_set_selection(bw,
					     event->data.selection.selection,
					     event->data.selection.read_only);
		break;

	case CONTENT_MSG_SELECTMENU:
		if (event->data.select_menu.gadget->type == GADGET_SELECT) {
			struct browser_window *root =
				browser_window_get_root(bw);
			guit->window->create_form_select_menu(root->window,
							      event->data.select_menu.gadget);
		}

		break;

	case CONTENT_MSG_GADGETCLICK:
		if (event->data.gadget_click.gadget->type == GADGET_FILE) {
			struct browser_window *root =
				browser_window_get_root(bw);
			guit->window->file_gadget_open(root->window, c,
						       event->data.gadget_click.gadget);
		}

		break;


	case CONTENT_MSG_TEXTSEARCH:
		switch (event->data.textsearch.type) {
		case CONTENT_TEXTSEARCH_FIND:
			guit->search->hourglass(event->data.textsearch.state,
						event->data.textsearch.ctx);
			break;

		case CONTENT_TEXTSEARCH_MATCH:
			guit->search->status(event->data.textsearch.state,
					     event->data.textsearch.ctx);
			break;

		case CONTENT_TEXTSEARCH_BACK:
			guit->search->back_state(event->data.textsearch.state,
						 event->data.textsearch.ctx);
			break;

		case CONTENT_TEXTSEARCH_FORWARD:
			guit->search->forward_state(event->data.textsearch.state,
						    event->data.textsearch.ctx);
			break;

		case CONTENT_TEXTSEARCH_RECENT:
			guit->search->add_recent(event->data.textsearch.string,
						 event->data.textsearch.ctx);

			break;
		}
		break;

	default:
		break;
	}

	return res;
}


/**
 * internal scheduled reformat callback.
 *
 * scheduled reformat callback to allow reformats from unthreaded context.
 *
 * \param vbw The browser window to be reformatted
 */
static void scheduled_reformat(void *vbw)
{
	struct browser_window *bw = vbw;
	int width;
	int height;
	nserror res;

	res = guit->window->get_dimensions(bw->window, &width, &height);
	if (res == NSERROR_OK) {
		browser_window_reformat(bw, false, width, height);
	}
}

/* exported interface documented in desktop/browser_private.h */
nserror browser_window_destroy_internal(struct browser_window *bw)
{
	assert(bw);

	browser_window_destroy_children(bw);
	browser_window_destroy_iframes(bw);

	/* Destroy scrollbars */
	if (bw->scroll_x != NULL) {
		scrollbar_destroy(bw->scroll_x);
	}

	if (bw->scroll_y != NULL) {
		scrollbar_destroy(bw->scroll_y);
	}

	/* clear any pending callbacks */
	guit->misc->schedule(-1, browser_window_refresh, bw);
	NSLOG(netsurf, INFO,
	      "Clearing reformat schedule for browser window %p", bw);
	guit->misc->schedule(-1, scheduled_reformat, bw);

	/* If this brower window is not the root window, and has focus, unset
	 * the root browser window's focus pointer. */
	if (!bw->window) {
		struct browser_window *top = browser_window_get_root(bw);

		if (top->focus == bw)
			top->focus = top;

		if (top->selection.bw == bw) {
			browser_window_set_selection(top, false, false);
		}
	}

	/* Destruction order is important: we must ensure that the frontend
	 * destroys any window(s) associated with this browser window before
	 * we attempt any destructive cleanup.
	 */

	if (bw->window) {
		/* Only the root window has a GUI window */
		guit->window->destroy(bw->window);
	}

	if (bw->loading_content != NULL) {
		hlcache_handle_abort(bw->loading_content);
		hlcache_handle_release(bw->loading_content);
		bw->loading_content = NULL;
	}

	if (bw->current_content != NULL) {
		content_close(bw->current_content);
		hlcache_handle_release(bw->current_content);
		bw->current_content = NULL;
	}

	if (bw->favicon.loading != NULL) {
		hlcache_handle_abort(bw->favicon.loading);
		hlcache_handle_release(bw->favicon.loading);
		bw->favicon.loading = NULL;
	}

	if (bw->favicon.current != NULL) {
		content_close(bw->favicon.current);
		hlcache_handle_release(bw->favicon.current);
		bw->favicon.current = NULL;
	}

	if (bw->jsheap != NULL) {
		js_destroyheap(bw->jsheap);
		bw->jsheap = NULL;
	}

	/* These simply free memory, so are safe here */

	if (bw->frag_id != NULL) {
		lwc_string_unref(bw->frag_id);
	}

	browser_window_history_destroy(bw);

	cert_chain_free(bw->current_cert_chain);
	cert_chain_free(bw->loading_cert_chain);
	bw->current_cert_chain = NULL;
	bw->loading_cert_chain = NULL;

	free(bw->name);
	free(bw->status.text);
	bw->status.text = NULL;
	browser_window__free_fetch_parameters(&bw->current_parameters);
	browser_window__free_fetch_parameters(&bw->loading_parameters);
	NSLOG(netsurf, INFO, "Status text cache match:miss %d:%d",
	      bw->status.match, bw->status.miss);

	return NSERROR_OK;
}


/**
 * Set browser window scale.
 *
 * \param bw Browser window.
 * \param absolute scale value.
 * \return NSERROR_OK on success else error code
 */
static nserror
browser_window_set_scale_internal(struct browser_window *bw, float scale)
{
	int i;
	nserror res = NSERROR_OK;

	/* do not apply tiny changes in scale */
	if (fabs(bw->scale - scale) < 0.0001)
		return res;

	bw->scale = scale;

	if (bw->current_content != NULL) {
		if (content_can_reformat(bw->current_content) == false) {
			browser_window_update(bw, false);
		} else {
			res = browser_window_schedule_reformat(bw);
		}
	}

	/* scale frames */
	for (i = 0; i < (bw->cols * bw->rows); i++) {
		res = browser_window_set_scale_internal(&bw->children[i], scale);
	}

	/* scale iframes */
	for (i = 0; i < bw->iframe_count; i++) {
		res = browser_window_set_scale_internal(&bw->iframes[i], scale);
	}

	return res;
}


/**
 * Find browser window.
 *
 * \param bw Browser window.
 * \param target Name of target.
 * \param depth Depth to scan.
 * \param page The browser window page.
 * \param rdepth The rdepth.
 * \param bw_target the output browser window.
 */
static void
browser_window_find_target_internal(struct browser_window *bw,
				    const char *target,
				    int depth,
				    struct browser_window *page,
				    int *rdepth,
				    struct browser_window **bw_target)
{
	int i;

	if ((bw->name) && (!strcasecmp(bw->name, target))) {
		if ((bw == page) || (depth > *rdepth)) {
			*rdepth = depth;
			*bw_target = bw;
		}
	}

	if ((!bw->children) && (!bw->iframes))
		return;

	depth++;

	if (bw->children != NULL) {
		for (i = 0; i < (bw->cols * bw->rows); i++) {
			if ((bw->children[i].name) &&
			    (!strcasecmp(bw->children[i].name,
					 target))) {
				if ((page == &bw->children[i]) ||
				    (depth > *rdepth)) {
					*rdepth = depth;
					*bw_target = &bw->children[i];
				}
			}
			if (bw->children[i].children)
				browser_window_find_target_internal(
							    &bw->children[i],
							    target, depth, page,
							    rdepth, bw_target);
		}
	}

	if (bw->iframes != NULL) {
		for (i = 0; i < bw->iframe_count; i++) {
			browser_window_find_target_internal(&bw->iframes[i],
							    target,
							    depth,
							    page,
							    rdepth,
							    bw_target);
		}
	}
}


/**
 * Handles the end of a drag operation in a browser window.
 *
 * \param  bw	  browser window
 * \param  mouse  state of mouse buttons and modifier keys
 * \param  x	  coordinate of mouse
 * \param  y	  coordinate of mouse
 *
 * \todo Remove this function, once these things are associated with content,
 *       rather than bw.
 */
static void
browser_window_mouse_drag_end(struct browser_window *bw,
			      browser_mouse_state mouse,
			      int x, int y)
{
	int scr_x, scr_y;

	switch (bw->drag.type) {
	case DRAGGING_SELECTION:
	case DRAGGING_OTHER:
	case DRAGGING_CONTENT_SCROLLBAR:
		/* Drag handled by content handler */
		break;

	case DRAGGING_SCR_X:

		browser_window_get_scrollbar_pos(bw, true, &scr_x, &scr_y);

		scr_x = x - scr_x - scrollbar_get_offset(bw->scroll_x);
		scr_y = y - scr_y - scrollbar_get_offset(bw->scroll_y);

		scrollbar_mouse_drag_end(bw->scroll_x, mouse, scr_x, scr_y);

		bw->drag.type = DRAGGING_NONE;
		break;

	case DRAGGING_SCR_Y:

		browser_window_get_scrollbar_pos(bw, false, &scr_x, &scr_y);

		scr_x = x - scr_x - scrollbar_get_offset(bw->scroll_x);
		scr_y = y - scr_y - scrollbar_get_offset(bw->scroll_y);

		scrollbar_mouse_drag_end(bw->scroll_y, mouse, scr_x, scr_y);

		bw->drag.type = DRAGGING_NONE;
		break;

	default:
		browser_window_set_drag_type(bw, DRAGGING_NONE, NULL);
		break;
	}
}

/**
 * Process mouse click event
 *
 * \param bw The browsing context receiving the event
 * \param mouse The mouse event state
 * \param x The scaled x co-ordinate of the event
 * \param y The scaled y co-ordinate of the event
 */
static void
browser_window_mouse_click_internal(struct browser_window *bw,
				    browser_mouse_state mouse,
				    int x, int y)
{
	hlcache_handle *c = bw->current_content;
	const char *status = NULL;
	browser_pointer_shape pointer = BROWSER_POINTER_DEFAULT;

	if (bw->children) {
		/* Browser window has children (frames) */
		struct browser_window *child;
		int cur_child;
		int children = bw->rows * bw->cols;

		for (cur_child = 0; cur_child < children; cur_child++) {

			child = &bw->children[cur_child];

			if ((x < child->x) ||
			    (y < child->y) ||
			    (child->x + child->width < x) ||
			    (child->y + child->height < y)) {
				/* Click not in this child */
				continue;
			}

			/* It's this child that contains the click; pass it
			 * on to child. */
			browser_window_mouse_click_internal(
				child,
				mouse,
				x - child->x + scrollbar_get_offset(child->scroll_x),
				y - child->y + scrollbar_get_offset(child->scroll_y));

			/* Mouse action was for this child, we're done */
			return;
		}

		return;
	}

	if (!c)
		return;

	if (bw->scroll_x != NULL) {
		int scr_x, scr_y;
		browser_window_get_scrollbar_pos(bw, true, &scr_x, &scr_y);
		scr_x = x - scr_x - scrollbar_get_offset(bw->scroll_x);
		scr_y = y - scr_y - scrollbar_get_offset(bw->scroll_y);

		if (scr_x > 0 && scr_x < get_horz_scrollbar_len(bw) &&
		    scr_y > 0 && scr_y < SCROLLBAR_WIDTH) {
			status = scrollbar_mouse_status_to_message(
					   scrollbar_mouse_action(
						  bw->scroll_x, mouse,
						  scr_x, scr_y));
			pointer = BROWSER_POINTER_DEFAULT;

			if (status != NULL)
				browser_window_set_status(bw, status);

			browser_window_set_pointer(bw, pointer);
			return;
		}
	}

	if (bw->scroll_y != NULL) {
		int scr_x, scr_y;
		browser_window_get_scrollbar_pos(bw, false, &scr_x, &scr_y);
		scr_x = x - scr_x - scrollbar_get_offset(bw->scroll_x);
		scr_y = y - scr_y - scrollbar_get_offset(bw->scroll_y);

		if (scr_y > 0 && scr_y < get_vert_scrollbar_len(bw) &&
		    scr_x > 0 && scr_x < SCROLLBAR_WIDTH) {
			status = scrollbar_mouse_status_to_message(
						scrollbar_mouse_action(
							bw->scroll_y,
							mouse,
							scr_x,
							scr_y));
			pointer = BROWSER_POINTER_DEFAULT;

			if (status != NULL) {
				browser_window_set_status(bw, status);
			}

			browser_window_set_pointer(bw, pointer);
			return;
		}
	}

	switch (content_get_type(c)) {
	case CONTENT_HTML:
	case CONTENT_PDF:
	case CONTENT_TEXTPLAIN:
		{
			/* Give bw focus */
			struct browser_window *root_bw = browser_window_get_root(bw);
			if (bw != root_bw->focus) {
				browser_window_remove_caret(bw, false);
				browser_window_set_selection(bw, false, true);
				root_bw->focus = bw;
			}

			/* Pass mouse action to content */
			content_mouse_action(c, bw, mouse, x, y);
		}
		break;
	default:
		if (mouse & BROWSER_MOUSE_MOD_2) {
			if (mouse & BROWSER_MOUSE_DRAG_2) {
				guit->window->drag_save_object(bw->window, c,
							       GUI_SAVE_OBJECT_NATIVE);
			} else if (mouse & BROWSER_MOUSE_DRAG_1) {
				guit->window->drag_save_object(bw->window, c,
							       GUI_SAVE_OBJECT_ORIG);
			}
		} else if (mouse & (BROWSER_MOUSE_DRAG_1 |
				    BROWSER_MOUSE_DRAG_2)) {
			browser_window_page_drag_start(bw, x, y);
			browser_window_set_pointer(bw, BROWSER_POINTER_MOVE);
		}
		break;
	}
}


/**
 * Process mouse movement event
 *
 * \param bw The browsing context receiving the event
 * \param mouse The mouse event state
 * \param x The scaled x co-ordinate of the event
 * \param y The scaled y co-ordinate of the event
 */
static void
browser_window_mouse_track_internal(struct browser_window *bw,
				    browser_mouse_state mouse,
				    int x, int y)
{
	hlcache_handle *c = bw->current_content;
	const char *status = NULL;
	browser_pointer_shape pointer = BROWSER_POINTER_DEFAULT;

	if (bw->window != NULL && bw->drag.window && bw != bw->drag.window) {
		/* This is the root browser window and there's an active drag
		 * in a sub window.
		 * Pass the mouse action straight on to that bw. */
		struct browser_window *drag_bw = bw->drag.window;
		int off_x = 0;
		int off_y = 0;

		browser_window_get_position(drag_bw, true, &off_x, &off_y);

		if (drag_bw->browser_window_type == BROWSER_WINDOW_FRAME) {
			browser_window_mouse_track_internal(drag_bw,
							    mouse,
							    x - off_x,
							    y - off_y);

		} else if (drag_bw->browser_window_type == BROWSER_WINDOW_IFRAME) {
			browser_window_mouse_track_internal(drag_bw, mouse,
							    x - off_x / bw->scale,
							    y - off_y / bw->scale);
		}
		return;
	}

	if (bw->children) {
		/* Browser window has children (frames) */
		struct browser_window *child;
		int cur_child;
		int children = bw->rows * bw->cols;

		for (cur_child = 0; cur_child < children; cur_child++) {

			child = &bw->children[cur_child];

			if ((x < child->x) ||
			    (y < child->y) ||
			    (child->x + child->width < x) ||
			    (child->y + child->height < y)) {
				/* Click not in this child */
				continue;
			}

			/* It's this child that contains the mouse; pass
			 * mouse action on to child */
			browser_window_mouse_track_internal(
				child,
				mouse,
				x - child->x + scrollbar_get_offset(child->scroll_x),
				y - child->y + scrollbar_get_offset(child->scroll_y));

			/* Mouse action was for this child, we're done */
			return;
		}

		/* Odd if we reached here, but nothing else can use the click
		 * when there are children. */
		return;
	}

	if (c == NULL && bw->drag.type != DRAGGING_FRAME) {
		return;
	}

	if (bw->drag.type != DRAGGING_NONE && !mouse) {
		browser_window_mouse_drag_end(bw, mouse, x, y);
	}

	/* Browser window's horizontal scrollbar */
	if (bw->scroll_x != NULL && bw->drag.type != DRAGGING_SCR_Y) {
		int scr_x, scr_y;
		browser_window_get_scrollbar_pos(bw, true, &scr_x, &scr_y);
		scr_x = x - scr_x - scrollbar_get_offset(bw->scroll_x);
		scr_y = y - scr_y - scrollbar_get_offset(bw->scroll_y);

		if ((bw->drag.type == DRAGGING_SCR_X) ||
		    (scr_x > 0 &&
		     scr_x < get_horz_scrollbar_len(bw) &&
		     scr_y > 0 &&
		     scr_y < SCROLLBAR_WIDTH &&
		     bw->drag.type == DRAGGING_NONE)) {
			/* Start a scrollbar drag, or continue existing drag */
			status = scrollbar_mouse_status_to_message(
					scrollbar_mouse_action(bw->scroll_x,
							       mouse,
							       scr_x,
							       scr_y));
			pointer = BROWSER_POINTER_DEFAULT;

			if (status != NULL) {
				browser_window_set_status(bw, status);
			}

			browser_window_set_pointer(bw, pointer);
			return;
		}
	}

	/* Browser window's vertical scrollbar */
	if (bw->scroll_y != NULL) {
		int scr_x, scr_y;
		browser_window_get_scrollbar_pos(bw, false, &scr_x, &scr_y);
		scr_x = x - scr_x - scrollbar_get_offset(bw->scroll_x);
		scr_y = y - scr_y - scrollbar_get_offset(bw->scroll_y);

		if ((bw->drag.type == DRAGGING_SCR_Y) ||
		    (scr_y > 0 &&
		     scr_y < get_vert_scrollbar_len(bw) &&
		     scr_x > 0 &&
		     scr_x < SCROLLBAR_WIDTH &&
		     bw->drag.type == DRAGGING_NONE)) {
			/* Start a scrollbar drag, or continue existing drag */
			status = scrollbar_mouse_status_to_message(
					scrollbar_mouse_action(bw->scroll_y,
							       mouse,
							       scr_x,
							       scr_y));
			pointer = BROWSER_POINTER_DEFAULT;

			if (status != NULL) {
				browser_window_set_status(bw, status);
			}

			browser_window_set_pointer(bw, pointer);
			return;
		}
	}

	if (bw->drag.type == DRAGGING_FRAME) {
		browser_window_resize_frame(bw, bw->x + x, bw->y + y);
	} else if (bw->drag.type == DRAGGING_PAGE_SCROLL) {
		/* mouse movement since drag started */
		struct rect rect;

		rect.x0 = bw->drag.start_x - x;
		rect.y0 = bw->drag.start_y - y;

		/* new scroll offsets */
		rect.x0 += bw->drag.start_scroll_x;
		rect.y0 += bw->drag.start_scroll_y;

		bw->drag.start_scroll_x = rect.x1 = rect.x0;
		bw->drag.start_scroll_y = rect.y1 = rect.y0;

		browser_window_set_scroll(bw, &rect);
	} else {
		assert(c != NULL);
		content_mouse_track(c, bw, mouse, x, y);
	}
}


/**
 * perform a scroll operation at a given coordinate
 *
 * \param bw The browsing context receiving the event
 * \param x The scaled x co-ordinate of the event
 * \param y The scaled y co-ordinate of the event
 */
static bool
browser_window_scroll_at_point_internal(struct browser_window *bw,
					int x, int y,
					int scrx, int scry)
{
	bool handled_scroll = false;
	assert(bw != NULL);

	/* Handle (i)frame scroll offset (core-managed browser windows only) */
	x += scrollbar_get_offset(bw->scroll_x);
	y += scrollbar_get_offset(bw->scroll_y);

	if (bw->children) {
		/* Browser window has children, so pass request on to
		 * appropriate child */
		struct browser_window *bwc;
		int cur_child;
		int children = bw->rows * bw->cols;

		/* Loop through all children of bw */
		for (cur_child = 0; cur_child < children; cur_child++) {
			/* Set current child */
			bwc = &bw->children[cur_child];

			/* Skip this frame if (x, y) coord lies outside */
			if (x < bwc->x || bwc->x + bwc->width < x ||
			    y < bwc->y || bwc->y + bwc->height < y)
				continue;

			/* Pass request into this child */
			return browser_window_scroll_at_point_internal(
								bwc,
								(x - bwc->x),
								(y - bwc->y),
								scrx, scry);
		}
	}

	/* Try to scroll any current content */
	if (bw->current_content != NULL &&
	    content_scroll_at_point(bw->current_content, x, y, scrx, scry) == true) {
		/* Scroll handled by current content */
		return true;
	}

	/* Try to scroll this window, if scroll not already handled */
	if (handled_scroll == false) {
		if (bw->scroll_y && scrollbar_scroll(bw->scroll_y, scry)) {
			handled_scroll = true;
		}

		if (bw->scroll_x && scrollbar_scroll(bw->scroll_x, scrx)) {
			handled_scroll = true;
		}
	}

	return handled_scroll;
}


/**
 * allows a dragged file to be dropped into a browser window at a position
 *
 * \param bw The browsing context receiving the event
 * \param x The scaled x co-ordinate of the event
 * \param y The scaled y co-ordinate of the event
 * \param file filename to be put in the widget
 */
static bool
browser_window_drop_file_at_point_internal(struct browser_window *bw,
					   int x, int y,
					   char *file)
{
	assert(bw != NULL);

	/* Handle (i)frame scroll offset (core-managed browser windows only) */
	x += scrollbar_get_offset(bw->scroll_x);
	y += scrollbar_get_offset(bw->scroll_y);

	if (bw->children) {
		/* Browser window has children, so pass request on to
		 * appropriate child */
		struct browser_window *bwc;
		int cur_child;
		int children = bw->rows * bw->cols;

		/* Loop through all children of bw */
		for (cur_child = 0; cur_child < children; cur_child++) {
			/* Set current child */
			bwc = &bw->children[cur_child];

			/* Skip this frame if (x, y) coord lies outside */
			if (x < bwc->x || bwc->x + bwc->width < x ||
			    y < bwc->y || bwc->y + bwc->height < y)
				continue;

			/* Pass request into this child */
			return browser_window_drop_file_at_point_internal(
								bwc,
								(x - bwc->x),
								(y - bwc->y),
								file);
		}
	}

	/* Pass file drop on to any content */
	if (bw->current_content != NULL) {
		return content_drop_file_at_point(bw->current_content,
						  x, y, file);
	}

	return false;
}


/**
 * Check if this is an internal navigation URL.
 *
 * This safely checks if the given url is an internal navigation even
 *  for urls with no scheme or path.
 *
 * \param url The URL to check
 * \return true if an internal navigation url else false
 */
static bool
is_internal_navigate_url(nsurl *url)
{
	bool is_internal = false;
	lwc_string *scheme, *path;

	scheme = nsurl_get_component(url, NSURL_SCHEME);
	if (scheme != NULL) {
		path = nsurl_get_component(url, NSURL_PATH);
		if (path != NULL) {
			if (scheme == corestring_lwc_about) {
				if (path == corestring_lwc_query_auth) {
					is_internal = true;
				} else if (path == corestring_lwc_query_ssl) {
					is_internal = true;
				} else if (path == corestring_lwc_query_timeout) {
					is_internal = true;
				} else if (path == corestring_lwc_query_fetcherror) {
					is_internal = true;
				}
			}
			lwc_string_unref(path);
		}
		lwc_string_unref(scheme);
	}
	return is_internal;
}


/* exported interface, documented in netsurf/browser_window.h */
nserror
browser_window_get_name(struct browser_window *bw, const char **out_name)
{
	assert(bw != NULL);

	*out_name = bw->name;

	return NSERROR_OK;
}


/* exported interface, documented in netsurf/browser_window.h */
nserror
browser_window_set_name(struct browser_window *bw, const char *name)
{
	char *nname = NULL;

	assert(bw != NULL);

	if (name != NULL) {
		nname = strdup(name);
		if (nname == NULL) {
			return NSERROR_NOMEM;
		}
	}

	if (bw->name != NULL) {
		free(bw->name);
	}

	bw->name = nname;

	return NSERROR_OK;
}


/* exported interface, documented in netsurf/browser_window.h */
bool
browser_window_redraw(struct browser_window *bw,
		      int x, int y,
		      const struct rect *clip,
		      const struct redraw_context *ctx)
{
	struct redraw_context new_ctx = *ctx;
	int width = 0;
	int height = 0;
	bool plot_ok = true;
	content_type content_type;
	struct content_redraw_data data;
	struct rect content_clip;
	nserror res;

	if (bw == NULL) {
		NSLOG(netsurf, INFO, "NULL browser window");
		return false;
	}

	x /= bw->scale;
	y /= bw->scale;

	if ((bw->current_content == NULL) &&
	    (bw->children == NULL)) {
		/* Browser window has no content, render blank fill */
		ctx->plot->clip(ctx, clip);
		return (ctx->plot->rectangle(ctx, plot_style_fill_white, clip) == NSERROR_OK);
	}

	/* Browser window has content OR children (frames) */
	if ((bw->window != NULL) &&
	    (ctx->plot->option_knockout)) {
		/* Root browser window: start knockout */
		knockout_plot_start(ctx, &new_ctx);
	}

	new_ctx.plot->clip(ctx, clip);

	/* Handle redraw of any browser window children */
	if (bw->children) {
		struct browser_window *child;
		int cur_child;
		int children = bw->rows * bw->cols;

		if (bw->window != NULL) {
			/* Root browser window; start with blank fill */
			plot_ok &= (new_ctx.plot->rectangle(ctx,
							    plot_style_fill_white,
							    clip) == NSERROR_OK);
		}

		/* Loop through all children of bw */
		for (cur_child = 0; cur_child < children; cur_child++) {
			/* Set current child */
			child = &bw->children[cur_child];

			/* Get frame edge area in global coordinates */
			content_clip.x0 = (x + child->x) * child->scale;
			content_clip.y0 = (y + child->y) * child->scale;
			content_clip.x1 = content_clip.x0 +
				child->width * child->scale;
			content_clip.y1 = content_clip.y0 +
				child->height * child->scale;

			/* Intersect it with clip rectangle */
			if (content_clip.x0 < clip->x0)
				content_clip.x0 = clip->x0;
			if (content_clip.y0 < clip->y0)
				content_clip.y0 = clip->y0;
			if (clip->x1 < content_clip.x1)
				content_clip.x1 = clip->x1;
			if (clip->y1 < content_clip.y1)
				content_clip.y1 = clip->y1;

			/* Skip this frame if it lies outside clip rectangle */
			if (content_clip.x0 >= content_clip.x1 ||
			    content_clip.y0 >= content_clip.y1)
				continue;

			/* Redraw frame */
			plot_ok &= browser_window_redraw(child,
							 x + child->x,
							 y + child->y,
							 &content_clip,
							 &new_ctx);
		}

		/* Nothing else to redraw for browser windows with children;
		 * cleanup and return
		 */
		if (bw->window != NULL && ctx->plot->option_knockout) {
			/* Root browser window: knockout end */
			knockout_plot_end(ctx);
		}

		return plot_ok;
	}

	/* Handle browser windows with content to redraw */

	content_type = content_get_type(bw->current_content);
	if (content_type != CONTENT_HTML && content_type != CONTENT_TEXTPLAIN) {
		/* Set render area according to scale */
		width = content_get_width(bw->current_content) * bw->scale;
		height = content_get_height(bw->current_content) * bw->scale;

		/* Non-HTML may not fill viewport to extents, so plot white
		 * background fill */
		plot_ok &= (new_ctx.plot->rectangle(&new_ctx,
						    plot_style_fill_white,
						    clip) == NSERROR_OK);
	}

	/* Set up content redraw data */
	data.x = x - scrollbar_get_offset(bw->scroll_x);
	data.y = y - scrollbar_get_offset(bw->scroll_y);
	data.width = width;
	data.height = height;

	data.background_colour = 0xFFFFFF;
	data.scale = bw->scale;
	data.repeat_x = false;
	data.repeat_y = false;

	content_clip = *clip;

	if (!bw->window) {
		int x0 = x * bw->scale;
		int y0 = y * bw->scale;
		int x1 = (x + bw->width - ((bw->scroll_y != NULL) ?
					   SCROLLBAR_WIDTH : 0)) * bw->scale;
		int y1 = (y + bw->height - ((bw->scroll_x != NULL) ?
					    SCROLLBAR_WIDTH : 0)) * bw->scale;

		if (content_clip.x0 < x0) content_clip.x0 = x0;
		if (content_clip.y0 < y0) content_clip.y0 = y0;
		if (x1 < content_clip.x1) content_clip.x1 = x1;
		if (y1 < content_clip.y1) content_clip.y1 = y1;
	}

	/* Render the content */
	plot_ok &= content_redraw(bw->current_content, &data,
				  &content_clip, &new_ctx);

	/* Back to full clip rect */
	new_ctx.plot->clip(&new_ctx, clip);

	if (!bw->window) {
		/* Render scrollbars */
		int off_x, off_y;
		if (bw->scroll_x != NULL) {
			browser_window_get_scrollbar_pos(bw, true,
							 &off_x, &off_y);
			res = scrollbar_redraw(bw->scroll_x,
					       x + off_x, y + off_y, clip,
					       bw->scale, &new_ctx);
			if (res != NSERROR_OK) {
				plot_ok = false;
			}
		}
		if (bw->scroll_y != NULL) {
			browser_window_get_scrollbar_pos(bw, false,
							 &off_x, &off_y);
			res = scrollbar_redraw(bw->scroll_y,
					       x + off_x, y + off_y, clip,
					       bw->scale, &new_ctx);
			if (res != NSERROR_OK) {
				plot_ok = false;
			}
		}
	}

	if (bw->window != NULL && ctx->plot->option_knockout) {
		/* Root browser window: end knockout */
		knockout_plot_end(ctx);
	}

	return plot_ok;
}


/* exported interface, documented in netsurf/browser_window.h */
bool browser_window_redraw_ready(struct browser_window *bw)
{
	if (bw == NULL) {
		NSLOG(netsurf, INFO, "NULL browser window");
		return false;
	} else if (bw->current_content != NULL) {
		/* Can't render locked contents */
		return !content_is_locked(bw->current_content);
	}

	return true;
}


/* exported interface, documented in browser_private.h */
void browser_window_update_extent(struct browser_window *bw)
{
	if (bw->window != NULL) {
		/* Front end window */
		guit->window->event(bw->window, GW_EVENT_UPDATE_EXTENT);
	} else {
		/* Core-managed browser window */
		browser_window_handle_scrollbars(bw);
	}
}


/* exported interface, documented in netsurf/browser_window.h */
void
browser_window_get_position(struct browser_window *bw,
			    bool root,
			    int *pos_x,
			    int *pos_y)
{
	*pos_x = 0;
	*pos_y = 0;

	assert(bw != NULL);

	while (bw) {
		switch (bw->browser_window_type) {

		case BROWSER_WINDOW_FRAMESET:
			*pos_x += bw->x * bw->scale;
			*pos_y += bw->y * bw->scale;
			break;

		case BROWSER_WINDOW_NORMAL:
			/* There is no offset to the root browser window */
			break;

		case BROWSER_WINDOW_FRAME:
			/* Iframe and Frame handling is identical;
			 * fall though */
		case BROWSER_WINDOW_IFRAME:
			*pos_x += (bw->x - scrollbar_get_offset(bw->scroll_x)) *
				bw->scale;
			*pos_y += (bw->y - scrollbar_get_offset(bw->scroll_y)) *
				bw->scale;
			break;
		}

		bw = bw->parent;

		if (!root) {
			/* return if we just wanted the position in the parent
			 * browser window. */
			return;
		}
	}
}


/* exported interface, documented in netsurf/browser_window.h */
void browser_window_set_position(struct browser_window *bw, int x, int y)
{
	assert(bw != NULL);

	if (bw->window == NULL) {
		/* Core managed browser window */
		bw->x = x;
		bw->y = y;
	} else {
		NSLOG(netsurf, INFO,
		      "Asked to set position of front end window.");
		assert(0);
	}
}


/* exported interface, documented in netsurf/browser_window.h */
void
browser_window_set_drag_type(struct browser_window *bw,
			     browser_drag_type type,
			     const struct rect *rect)
{
	struct browser_window *top_bw = browser_window_get_root(bw);
	gui_drag_type gtype;

	bw->drag.type = type;

	if (type == DRAGGING_NONE) {
		top_bw->drag.window = NULL;
	} else {
		top_bw->drag.window = bw;

		switch (type) {
		case DRAGGING_SELECTION:
			/** \todo tell front end */
			return;
		case DRAGGING_SCR_X:
		case DRAGGING_SCR_Y:
		case DRAGGING_CONTENT_SCROLLBAR:
			gtype = GDRAGGING_SCROLLBAR;
			break;
		default:
			gtype = GDRAGGING_OTHER;
			break;
		}

		guit->window->drag_start(top_bw->window, gtype, rect);
	}
}


/* exported interface, documented in netsurf/browser_window.h */
browser_drag_type browser_window_get_drag_type(struct browser_window *bw)
{
	return bw->drag.type;
}


/* exported interface, documented in netsurf/browser_window.h */
struct browser_window * browser_window_get_root(struct browser_window *bw)
{
	while (bw && bw->parent) {
		bw = bw->parent;
	}
	return bw;
}


/* exported interface, documented in netsurf/browser_window.h */
browser_editor_flags browser_window_get_editor_flags(struct browser_window *bw)
{
	browser_editor_flags ed_flags = BW_EDITOR_NONE;
	assert(bw->window);
	assert(bw->parent == NULL);

	if (bw->selection.bw != NULL) {
		ed_flags |= BW_EDITOR_CAN_COPY;

		if (!bw->selection.read_only)
			ed_flags |= BW_EDITOR_CAN_CUT;
	}

	if (bw->can_edit)
		ed_flags |= BW_EDITOR_CAN_PASTE;

	return ed_flags;
}


/* exported interface, documented in netsurf/browser_window.h */
bool browser_window_can_select(struct browser_window *bw)
{
	if (bw == NULL || bw->current_content == NULL)
		return false;

	/* TODO: We shouldn't have to know about specific content types
	 *       here.  There should be a content_is_selectable() call. */
	if (content_get_type(bw->current_content) != CONTENT_HTML &&
	    content_get_type(bw->current_content) !=
	    CONTENT_TEXTPLAIN)
		return false;

	return true;
}


/* exported interface, documented in netsurf/browser_window.h */
char * browser_window_get_selection(struct browser_window *bw)
{
	assert(bw->window);
	assert(bw->parent == NULL);

	if (bw->selection.bw == NULL ||
	    bw->selection.bw->current_content == NULL)
		return NULL;

	return content_get_selection(bw->selection.bw->current_content);
}


/* exported interface, documented in netsurf/browser_window.h */
bool browser_window_can_search(struct browser_window *bw)
{
	if (bw == NULL || bw->current_content == NULL)
		return false;

	/** \todo We shouldn't have to know about specific content
	 * types here. There should be a content_is_searchable() call.
	 */
	if ((content_get_type(bw->current_content) != CONTENT_HTML) &&
	    (content_get_type(bw->current_content) != CONTENT_TEXTPLAIN)) {
		return false;
	}

	return true;
}


/* exported interface, documented in netsurf/browser_window.h */
bool browser_window_is_frameset(struct browser_window *bw)
{
	return (bw->children != NULL);
}


/* exported interface, documented in netsurf/browser_window.h */
nserror
browser_window_get_scrollbar_type(struct browser_window *bw,
				  browser_scrolling *h,
				  browser_scrolling *v)
{
	*h = bw->scrolling;
	*v = bw->scrolling;

	return NSERROR_OK;
}


/* exported interface, documented in netsurf/browser_window.h */
nserror
browser_window_get_features(struct browser_window *bw,
			    int x, int y,
			    struct browser_window_features *data)
{
	/* clear the features structure to empty values */
	data->link = NULL;
	data->object = NULL;
	data->main = NULL;
	data->form_features = CTX_FORM_NONE;

	return browser_window__get_contextual_content(bw,
						      x / bw->scale,
						      y / bw->scale,
						      data);
}


/* exported interface, documented in netsurf/browser_window.h */
bool
browser_window_scroll_at_point(struct browser_window *bw,
			       int x, int y,
			       int scrx, int scry)
{
	return browser_window_scroll_at_point_internal(bw,
						       x / bw->scale,
						       y / bw->scale,
						       scrx,
						       scry);
}


/* exported interface, documented in netsurf/browser_window.h */
bool
browser_window_drop_file_at_point(struct browser_window *bw,
				  int x, int y,
				  char *file)
{
	return browser_window_drop_file_at_point_internal(bw,
							  x / bw->scale,
							  y / bw->scale,
							  file);
}


/* exported interface, documented in netsurf/browser_window.h */
void
browser_window_set_gadget_filename(struct browser_window *bw,
				   struct form_control *gadget,
				   const char *fn)
{
	html_set_file_gadget_filename(bw->current_content, gadget, fn);
}


/* exported interface, documented in netsurf/browser_window.h */
nserror
browser_window_debug_dump(struct browser_window *bw,
			  FILE *f,
			  enum content_debug op)
{
	if (bw->current_content != NULL) {
		return content_debug_dump(bw->current_content, f, op);
	}
	return NSERROR_OK;
}


/* exported interface, documented in netsurf/browser_window.h */
nserror browser_window_debug(struct browser_window *bw, enum content_debug op)
{
	if (bw->current_content != NULL) {
		return content_debug(bw->current_content, op);
	}
	return NSERROR_OK;
}


/* exported interface, documented in netsurf/browser_window.h */
nserror
browser_window_create(enum browser_window_create_flags flags,
		      nsurl *url,
		      nsurl *referrer,
		      struct browser_window *existing,
		      struct browser_window **bw)
{
	gui_window_create_flags gw_flags = GW_CREATE_NONE;
	struct browser_window *ret;
	nserror err;

	/* Check parameters */
	if (flags & BW_CREATE_CLONE) {
		if (existing == NULL) {
			assert(0 && "Failed: No existing window provided.");
			return NSERROR_BAD_PARAMETER;
		}
	}

	if (!(flags & BW_CREATE_HISTORY)) {
		if (!(flags & BW_CREATE_CLONE) || existing == NULL) {
			assert(0 && "Failed: Must have existing for history.");
			return NSERROR_BAD_PARAMETER;
		}
	}

	ret = calloc(1, sizeof(struct browser_window));
	if (ret == NULL) {
		return NSERROR_NOMEM;
	}

	/* Initialise common parts */
	err = browser_window_initialise_common(flags, ret, existing);
	if (err != NSERROR_OK) {
		browser_window_destroy(ret);
		return err;
	}

	/* window characteristics */
	ret->browser_window_type = BROWSER_WINDOW_NORMAL;
	ret->scrolling = BW_SCROLLING_YES;
	ret->border = true;
	ret->no_resize = true;
	ret->focus = ret;

	/* initialise last action with creation time */
	nsu_getmonotonic_ms(&ret->last_action);

	/* The existing gui_window is on the top-level existing
	 * browser_window. */
	existing = browser_window_get_root(existing);

	/* Set up gui_window creation flags */
	if (flags & BW_CREATE_TAB)
		gw_flags |= GW_CREATE_TAB;
	if (flags & BW_CREATE_CLONE)
		gw_flags |= GW_CREATE_CLONE;
	if (flags & BW_CREATE_FOREGROUND)
		gw_flags |= GW_CREATE_FOREGROUND;
	if (flags & BW_CREATE_FOCUS_LOCATION)
		gw_flags |= GW_CREATE_FOCUS_LOCATION;

	ret->window = guit->window->create(ret,
					   (existing != NULL) ? existing->window : NULL,
					   gw_flags);

	if (ret->window == NULL) {
		browser_window_destroy(ret);
		return NSERROR_BAD_PARAMETER;
	}

	if (url != NULL) {
		enum browser_window_nav_flags nav_flags;
		nav_flags = BW_NAVIGATE_NO_TERMINAL_HISTORY_UPDATE;
		if (flags & BW_CREATE_UNVERIFIABLE) {
			nav_flags |= BW_NAVIGATE_UNVERIFIABLE;
		}
		if (flags & BW_CREATE_HISTORY) {
			nav_flags |= BW_NAVIGATE_HISTORY;
		}
		browser_window_navigate(ret,
					url,
					referrer,
					nav_flags,
					NULL,
					NULL,
					NULL);
	}

	if (bw != NULL) {
		*bw = ret;
	}

	return NSERROR_OK;
}


/* exported internal interface, documented in desktop/browser_private.h */
nserror
browser_window_initialise_common(enum browser_window_create_flags flags,
				 struct browser_window *bw,
				 const struct browser_window *existing)
{
	nserror err;
	assert(bw);

	/* new javascript context for each window/(i)frame */
	err = js_newheap(nsoption_int(script_timeout), &bw->jsheap);
	if (err != NSERROR_OK)
		return err;

	if (flags & BW_CREATE_CLONE) {
		assert(existing != NULL);

		/* clone history */
		err = browser_window_history_clone(existing, bw);

		/* copy the scale */
		bw->scale = existing->scale;
	} else {
		/* create history */
		err = browser_window_history_create(bw);

		/* default scale */
		bw->scale = (float) nsoption_int(scale) / 100.0;
	}

	if (err != NSERROR_OK)
		return err;

	/* window characteristics */
	bw->refresh_interval = -1;

	bw->drag.type = DRAGGING_NONE;

	bw->scroll_x = NULL;
	bw->scroll_y = NULL;

	bw->focus = NULL;

	/* initialise status text cache */
	bw->status.text = NULL;
	bw->status.text_len = 0;
	bw->status.match = 0;
	bw->status.miss = 0;

	return NSERROR_OK;
}


/* exported interface, documented in netsurf/browser_window.h */
void browser_window_destroy(struct browser_window *bw)
{
	/* can't destoy child windows on their own */
	assert(!bw->parent);

	/* destroy */
	browser_window_destroy_internal(bw);
	free(bw);
}


/* exported interface, documented in netsurf/browser_window.h */
nserror browser_window_refresh_url_bar(struct browser_window *bw)
{
	nserror ret;
	nsurl *display_url, *url;

	assert(bw);

	if (bw->parent != NULL) {
		/* Not root window; don't set a URL in GUI URL bar */
		return NSERROR_OK;
	}

	if (bw->current_content == NULL) {
		/* no content so return about:blank */
		ret = browser_window_refresh_url_bar_internal(bw,
						corestring_nsurl_about_blank);
	} else if (bw->throbbing && bw->loading_parameters.url != NULL) {
		/* Throbbing and we have loading parameters, use those */
		url = bw->loading_parameters.url;
		ret = browser_window_refresh_url_bar_internal(bw, url);
	} else if (bw->frag_id == NULL) {
		if (bw->internal_nav) {
			url = bw->loading_parameters.url;
		} else {
			url = hlcache_handle_get_url(bw->current_content);
		}
		ret = browser_window_refresh_url_bar_internal(bw, url);
	} else {
		/* Combine URL and Fragment */
		if (bw->internal_nav) {
			url = bw->loading_parameters.url;
		} else {
			url = hlcache_handle_get_url(bw->current_content);
		}
		ret = nsurl_refragment(
				       url,
				       bw->frag_id, &display_url);
		if (ret == NSERROR_OK) {
			ret = browser_window_refresh_url_bar_internal(bw,
								display_url);
			nsurl_unref(display_url);
		}
	}

	return ret;
}


/* exported interface documented in netsurf/browser_window.h */
nserror
browser_window_navigate(struct browser_window *bw,
			nsurl *url,
			nsurl *referrer,
			enum browser_window_nav_flags flags,
			char *post_urlenc,
			struct fetch_multipart_data *post_multipart,
			hlcache_handle *parent)
{
	int depth = 0;
	struct browser_window *cur;
	uint32_t fetch_flags = 0;
	bool fetch_is_post = (post_urlenc != NULL || post_multipart != NULL);
	llcache_post_data post;
	hlcache_child_context child;
	nserror error;
	bool is_internal = false;
	struct browser_fetch_parameters params, *pass_params = NULL;

	assert(bw);
	assert(url);

	NSLOG(netsurf, INFO, "bw %p, url %s", bw, nsurl_access(url));

	/*
	 * determine if navigation is internal url, if so, we do not
	 * do certain things during the load.
	 */
	is_internal = is_internal_navigate_url(url);

	if (is_internal &&
	    !(flags & BW_NAVIGATE_INTERNAL)) {
		/* Internal navigation detected, but flag not set, only allow
		 * this is there's a fetch multipart
		 */
		if (post_multipart == NULL) {
			return NSERROR_NEED_DATA;
		}
		/* It *is* internal, set it as such */
		flags |= BW_NAVIGATE_INTERNAL | BW_NAVIGATE_HISTORY;
		/* If we were previously internal, don't update again */
		if (bw->internal_nav) {
			flags |= BW_NAVIGATE_NO_TERMINAL_HISTORY_UPDATE;
		}
	}

	/* If we're navigating and we have a history entry and a content
	 * then update the history entry before we navigate to save our
	 * current state.  However since history navigation pre-moves
	 * the history state, we ensure that we only do this if we've not
	 * been suppressed.  In the suppressed case, the history code
	 * updates the history itself before navigating.
	 */
	if (bw->current_content != NULL &&
	    bw->history != NULL &&
	    bw->history->current != NULL &&
	    !is_internal &&
	    !(flags & BW_NAVIGATE_NO_TERMINAL_HISTORY_UPDATE)) {
		browser_window_history_update(bw, bw->current_content);
	}

	/* don't allow massively nested framesets */
	for (cur = bw; cur->parent; cur = cur->parent) {
		depth++;
	}
	if (depth > FRAME_DEPTH) {
		NSLOG(netsurf, INFO, "frame depth too high.");
		return NSERROR_FRAME_DEPTH;
	}

	/* Set up retrieval parameters */
	if (!(flags & BW_NAVIGATE_UNVERIFIABLE)) {
		fetch_flags |= LLCACHE_RETRIEVE_VERIFIABLE;
	}

	if (post_multipart != NULL) {
		post.type = LLCACHE_POST_MULTIPART;
		post.data.multipart = post_multipart;
	} else if (post_urlenc != NULL) {
		post.type = LLCACHE_POST_URL_ENCODED;
		post.data.urlenc = post_urlenc;
	}

	child.charset = content_get_encoding(parent, CONTENT_ENCODING_NORMAL);
	if ((parent != NULL) && (content_get_type(parent) == CONTENT_HTML)) {
		child.quirks = content_get_quirks(parent);
	} else {
		child.quirks = false;
	}

	url = nsurl_ref(url);

	if (referrer != NULL) {
		referrer = nsurl_ref(referrer);
	}

	/* Get download out of the way */
	if ((flags & BW_NAVIGATE_DOWNLOAD) != 0) {
		error = browser_window_download(bw,
						url,
						referrer,
						fetch_flags,
						fetch_is_post,
						&post);
		nsurl_unref(url);
		if (referrer != NULL) {
			nsurl_unref(referrer);
		}
		return error;
	}

	if (bw->frag_id != NULL) {
		lwc_string_unref(bw->frag_id);
	}
	bw->frag_id = NULL;

	if (nsurl_has_component(url, NSURL_FRAGMENT)) {
		bool same_url = false;

		bw->frag_id = nsurl_get_component(url, NSURL_FRAGMENT);

		/* Compare new URL with existing one (ignoring fragments) */
		if ((bw->current_content != NULL) &&
		    (hlcache_handle_get_url(bw->current_content) != NULL)) {
			same_url = nsurl_compare(
				url,
				hlcache_handle_get_url(bw->current_content),
				NSURL_COMPLETE);
		}

		/* if we're simply moving to another ID on the same page,
		 * don't bother to fetch, just update the window.
		 */
		if ((same_url) &&
		    (fetch_is_post == false) &&
		    (nsurl_has_component(url, NSURL_QUERY) == false)) {
			nsurl_unref(url);

			if (referrer != NULL) {
				nsurl_unref(referrer);
			}

			if ((flags & BW_NAVIGATE_HISTORY) != 0) {
				browser_window_history_add(bw,
							   bw->current_content,
							   bw->frag_id);
			}

			browser_window_update(bw, false);

			if (bw->current_content != NULL) {
				browser_window_refresh_url_bar(bw);
			}
			return NSERROR_OK;
		}
	}

	browser_window_stop(bw);
	browser_window_remove_caret(bw, false);
	browser_window_destroy_children(bw);
	browser_window_destroy_iframes(bw);

	/* Set up the fetch parameters */
	memset(&params, 0, sizeof(params));

	params.url = nsurl_ref(url);

	if (referrer != NULL) {
		params.referrer = nsurl_ref(referrer);
	}

	params.flags = flags;

	if (post_urlenc != NULL) {
		params.post_urlenc = strdup(post_urlenc);
	}

	if (post_multipart != NULL) {
		params.post_multipart = fetch_multipart_data_clone(post_multipart);
	}

	if (parent != NULL) {
		params.parent_charset = strdup(child.charset);
		params.parent_quirks = child.quirks;
	}

	bw->internal_nav = is_internal;

	if (is_internal) {
		pass_params = &params;
	} else {
		/* At this point, we're navigating, so store the fetch parameters */
		browser_window__free_fetch_parameters(&bw->loading_parameters);
		memcpy(&bw->loading_parameters, &params, sizeof(params));
		memset(&params, 0, sizeof(params));
		pass_params = &bw->loading_parameters;
	}

	error = browser_window__navigate_internal(bw, pass_params);

	nsurl_unref(url);

	if (referrer != NULL) {
		nsurl_unref(referrer);
	}

	if (is_internal) {
		browser_window__free_fetch_parameters(&params);
	}

	return error;
}


/**
 * Internal navigation handler for normal fetches
 */
static nserror
navigate_internal_real(struct browser_window *bw,
		       struct browser_fetch_parameters *params)
{
	uint32_t fetch_flags = 0;
	bool fetch_is_post;
	llcache_post_data post;
	hlcache_child_context child;
	nserror res;
	hlcache_handle *c;

	NSLOG(netsurf, INFO, "Loading '%s'", nsurl_access(params->url));

	fetch_is_post = (params->post_urlenc != NULL || params->post_multipart != NULL);

	/* Clear SSL info for load */
	cert_chain_free(bw->loading_cert_chain);
	bw->loading_cert_chain = NULL;

	/* Set up retrieval parameters */
	if (!(params->flags & BW_NAVIGATE_UNVERIFIABLE)) {
		fetch_flags |= LLCACHE_RETRIEVE_VERIFIABLE;
	}

	if (params->post_multipart != NULL) {
		post.type = LLCACHE_POST_MULTIPART;
		post.data.multipart = params->post_multipart;
	} else if (params->post_urlenc != NULL) {
		post.type = LLCACHE_POST_URL_ENCODED;
		post.data.urlenc = params->post_urlenc;
	}

	if (params->parent_charset != NULL) {
		child.charset = params->parent_charset;
		child.quirks = params->parent_quirks;
	}

	browser_window_set_status(bw, messages_get("Loading"));
	bw->history_add = (params->flags & BW_NAVIGATE_HISTORY);

	/* Verifiable fetches may trigger a download */
	if (!(params->flags & BW_NAVIGATE_UNVERIFIABLE)) {
		fetch_flags |= HLCACHE_RETRIEVE_MAY_DOWNLOAD;
	}

	res = hlcache_handle_retrieve(params->url,
				      fetch_flags | HLCACHE_RETRIEVE_SNIFF_TYPE,
				      params->referrer,
				      fetch_is_post ? &post : NULL,
				      browser_window_callback,
				      bw,
				      params->parent_charset != NULL ? &child : NULL,
				      CONTENT_ANY,
				      &c);

	switch (res) {
	case NSERROR_OK:
		bw->loading_content = c;
		browser_window_start_throbber(bw);
		if (bw->window != NULL) {
			guit->window->set_icon(bw->window, NULL);
		}
		if (bw->internal_nav == false) {
			res = browser_window_refresh_url_bar_internal(bw,
								      params->url);
		}
		break;

	case NSERROR_NO_FETCH_HANDLER: /* no handler for this type */
		/** \todo does this always try and download even
		 * unverifiable content?
		 */
		res = guit->misc->launch_url(params->url);
		break;

	default: /* report error to user */
		browser_window_set_status(bw, messages_get_errorcode(res));
		break;

	}

	/* Record time */
	nsu_getmonotonic_ms(&bw->last_action);

	return res;
}


/**
 * Internal navigation handler for the authentication query handler
 *
 * If the parameters indicate we're processing a *response* from the handler
 * then we deal with that, otherwise we pass it on to the about: handler
 */
static nserror
navigate_internal_query_auth(struct browser_window *bw,
			     struct browser_fetch_parameters *params)
{
	char *userpass = NULL;
	const char *username, *password, *realm, *siteurl;
	nsurl *sitensurl;
	nserror res;
	bool is_login = false, is_cancel = false;

	assert(params->post_multipart != NULL);

	is_login = fetch_multipart_data_find(params->post_multipart, "login") != NULL;
	is_cancel = fetch_multipart_data_find(params->post_multipart, "cancel") != NULL;

	if (!(is_login || is_cancel)) {
		/* This is a request, so pass it on */
		return navigate_internal_real(bw, params);
	}

	if (is_cancel) {
		/* We're processing a cancel, do a rough-and-ready nav to
		 * about:blank
		 */
		browser_window__free_fetch_parameters(&bw->loading_parameters);
		bw->loading_parameters.url = nsurl_ref(corestring_nsurl_about_blank);
		bw->loading_parameters.flags = BW_NAVIGATE_NO_TERMINAL_HISTORY_UPDATE | BW_NAVIGATE_INTERNAL;
		bw->internal_nav = true;
		return browser_window__navigate_internal(bw, &bw->loading_parameters);
	}

	/* We're processing a "login" attempt from the form */

	/* Retrieve the data */
	username = fetch_multipart_data_find(params->post_multipart, "username");
	password = fetch_multipart_data_find(params->post_multipart, "password");
	realm = fetch_multipart_data_find(params->post_multipart, "realm");
	siteurl = fetch_multipart_data_find(params->post_multipart, "siteurl");

	if (username == NULL || password == NULL ||
	    realm == NULL || siteurl == NULL) {
		/* Bad inputs, simply fail */
		return NSERROR_INVALID;
	}

	/* Parse the URL */
	res = nsurl_create(siteurl, &sitensurl);
	if (res != NSERROR_OK) {
		return res;
	}

	/* Construct the username/password */
	res = browser_window__build_userpass(username, password, &userpass);
	if (res != NSERROR_OK) {
		nsurl_unref(sitensurl);
		return res;
	}

	/* And let urldb know */
	urldb_set_auth_details(sitensurl, realm, userpass);

	/* Clean up */
	free(userpass);
	nsurl_unref(sitensurl);

	/* Finally navigate to the original loading parameters */
	bw->internal_nav = false;
	return navigate_internal_real(bw, &bw->loading_parameters);
}


/**
 * Internal navigation handler for the SSL/privacy query page.
 *
 * If the parameters indicate we're processing a *response* from the handler
 * then we deal with that, otherwise we pass it on to the about: handler
 */
static nserror
navigate_internal_query_ssl(struct browser_window *bw,
			    struct browser_fetch_parameters *params)
{
	bool is_proceed = false, is_back = false;
	const char *siteurl = NULL;
	nsurl *siteurl_ns;

	assert(params->post_multipart != NULL);

	is_proceed = fetch_multipart_data_find(params->post_multipart, "proceed") != NULL;
	is_back = fetch_multipart_data_find(params->post_multipart, "back") != NULL;
	siteurl = fetch_multipart_data_find(params->post_multipart, "siteurl");

	if (!(is_proceed || is_back) || siteurl == NULL) {
		/* This is a request, so pass it on */
		return navigate_internal_real(bw, params);
	}

	if (nsurl_create(siteurl, &siteurl_ns) != NSERROR_OK) {
		NSLOG(netsurf, ERROR, "Unable to reset ssl loading parameters");
	} else {
		/* In order that we may proceed, replace the loading parameters */
		nsurl_unref(bw->loading_parameters.url);
		bw->loading_parameters.url = siteurl_ns;
	}

	return browser_window__handle_ssl_query_response(is_proceed, bw);
}


/**
 * Internal navigation handler for the timeout query page.
 *
 * If the parameters indicate we're processing a *response* from the handler
 * then we deal with that, otherwise we pass it on to the about: handler
 */
static nserror
navigate_internal_query_timeout(struct browser_window *bw,
				struct browser_fetch_parameters *params)
{
	bool is_retry = false, is_back = false;

	NSLOG(netsurf, INFO, "bw:%p params:%p", bw, params);

	assert(params->post_multipart != NULL);

	is_retry = fetch_multipart_data_find(params->post_multipart, "retry") != NULL;
	is_back = fetch_multipart_data_find(params->post_multipart, "back") != NULL;

	if (is_back) {
		/* do a rough-and-ready nav to the old 'current'
		 * parameters, with any post data stripped away
		 */
		return browser_window__reload_current_parameters(bw);
	}

	if (is_retry) {
		/* Finally navigate to the original loading parameters */
		bw->internal_nav = false;
		return navigate_internal_real(bw, &bw->loading_parameters);
	}

	return navigate_internal_real(bw, params);
}


/**
 * Internal navigation handler for the fetch error query page.
 *
 * If the parameters indicate we're processing a *response* from the handler
 * then we deal with that, otherwise we pass it on to the about: handler
 */
static nserror
navigate_internal_query_fetcherror(struct browser_window *bw,
				   struct browser_fetch_parameters *params)
{
	bool is_retry = false, is_back = false;

	NSLOG(netsurf, INFO, "bw:%p params:%p", bw, params);

	assert(params->post_multipart != NULL);

	is_retry = fetch_multipart_data_find(params->post_multipart, "retry") != NULL;
	is_back = fetch_multipart_data_find(params->post_multipart, "back") != NULL;

	if (is_back) {
		/* do a rough-and-ready nav to the old 'current'
		 * parameters, with any post data stripped away
		 */
		return browser_window__reload_current_parameters(bw);
	}

	if (is_retry) {
		/* Finally navigate to the original loading parameters */
		bw->internal_nav = false;
		return navigate_internal_real(bw, &bw->loading_parameters);
	}

	return navigate_internal_real(bw, params);
}


/**
 * dispatch to internal query handlers or normal navigation
 *
 * Here we determine if we're navigating to an internal query URI and
 * if so, what we need to do about it.
 *
 * \note these check must match those in is_internal_navigate_url()
 *
 * If we're not, then we just move on to the real navigate.
 */
nserror
browser_window__navigate_internal(struct browser_window *bw,
				  struct browser_fetch_parameters *params)
{
	lwc_string *scheme, *path;

	/* All our special URIs are in the about: scheme */
	scheme = nsurl_get_component(params->url, NSURL_SCHEME);
	if (scheme != corestring_lwc_about) {
		lwc_string_unref(scheme);
		goto normal_fetch;
	}
	lwc_string_unref(scheme);

	/* Is it the auth query handler? */
	path = nsurl_get_component(params->url, NSURL_PATH);
	if (path == corestring_lwc_query_auth) {
		lwc_string_unref(path);
		return navigate_internal_query_auth(bw, params);
	}
	if (path == corestring_lwc_query_ssl) {
		lwc_string_unref(path);
		return navigate_internal_query_ssl(bw, params);
	}
	if (path == corestring_lwc_query_timeout) {
		lwc_string_unref(path);
		return navigate_internal_query_timeout(bw, params);
	}
	if (path == corestring_lwc_query_fetcherror) {
		lwc_string_unref(path);
		return navigate_internal_query_fetcherror(bw, params);
	}
	if (path != NULL) {
		lwc_string_unref(path);
	}

	/* Fall through to a normal about: fetch */

 normal_fetch:
	return navigate_internal_real(bw, params);
}


/* Exported interface, documented in netsurf/browser_window.h */
bool browser_window_up_available(struct browser_window *bw)
{
	bool result = false;

	if (bw != NULL && bw->current_content != NULL) {
		nsurl *parent;
		nserror	err;
		err = nsurl_parent(hlcache_handle_get_url(bw->current_content),
				   &parent);
		if (err == NSERROR_OK) {
			result = nsurl_compare(hlcache_handle_get_url(
						      bw->current_content),
					       parent,
					       NSURL_COMPLETE) == false;
			nsurl_unref(parent);
		}
	}

	return result;
}


/* Exported interface, documented in netsurf/browser_window.h */
nserror browser_window_navigate_up(struct browser_window *bw, bool new_window)
{
	nsurl *current, *parent;
	nserror err;

	if (bw == NULL)
		return NSERROR_BAD_PARAMETER;

	current = browser_window_access_url(bw);

	err = nsurl_parent(current, &parent);
	if (err != NSERROR_OK) {
		return err;
	}

	if (nsurl_compare(current, parent, NSURL_COMPLETE) == true) {
		/* Can't go up to parent from here */
		nsurl_unref(parent);
		return NSERROR_OK;
	}

	if (new_window) {
		err = browser_window_create(BW_CREATE_CLONE,
					    parent, NULL, bw, NULL);
	} else {
		err = browser_window_navigate(bw, parent, NULL,
					      BW_NAVIGATE_HISTORY,
					      NULL, NULL, NULL);
	}

	nsurl_unref(parent);
	return err;
}


/* Exported interface, documented in include/netsurf/browser_window.h */
nsurl* browser_window_access_url(const struct browser_window *bw)
{
	assert(bw != NULL);

	if (bw->current_content != NULL) {
		return hlcache_handle_get_url(bw->current_content);

	} else if (bw->loading_content != NULL) {
		/* TODO: should we return this? */
		return hlcache_handle_get_url(bw->loading_content);
	}

	return corestring_nsurl_about_blank;
}


/* Exported interface, documented in include/netsurf/browser_window.h */
nserror
browser_window_get_url(struct browser_window *bw, bool fragment,nsurl** url_out)
{
	nserror err;
	nsurl *url;

	assert(bw != NULL);

	if (!fragment || bw->frag_id == NULL || bw->loading_content != NULL) {
		/* If there's a loading content, then the bw->frag_id will have
		 * been trampled, possibly with a new frag_id, but we will
		 * still be returning the current URL, so in this edge case
		 * we just drop any fragment. */
		url = nsurl_ref(browser_window_access_url(bw));

	} else {
		err = nsurl_refragment(browser_window_access_url(bw),
				       bw->frag_id, &url);
		if (err != NSERROR_OK) {
			return err;
		}
	}

	*url_out = url;
	return NSERROR_OK;
}


/* Exported interface, documented in netsurf/browser_window.h */
const char* browser_window_get_title(struct browser_window *bw)
{
	assert(bw != NULL);

	if (bw->current_content != NULL) {
		return content_get_title(bw->current_content);
	}

	/* no content so return about:blank */
	return nsurl_access(corestring_nsurl_about_blank);
}


/* Exported interface, documented in netsurf/browser_window.h */
struct history * browser_window_get_history(struct browser_window *bw)
{
	assert(bw != NULL);

	return bw->history;
}


/* Exported interface, documented in netsurf/browser_window.h */
bool browser_window_has_content(struct browser_window *bw)
{
	assert(bw != NULL);

	if (bw->current_content == NULL) {
		return false;
	}

	return true;
}


/* Exported interface, documented in netsurf/browser_window.h */
struct hlcache_handle *browser_window_get_content(struct browser_window *bw)
{
	return bw->current_content;
}


/* Exported interface, documented in netsurf/browser_window.h */
nserror browser_window_get_extents(struct browser_window *bw, bool scaled,
				   int *width, int *height)
{
	assert(bw != NULL);

	if (bw->current_content == NULL) {
		*width = 0;
		*height = 0;
		return NSERROR_BAD_CONTENT;
	}

	*width = content_get_width(bw->current_content);
	*height = content_get_height(bw->current_content);

	if (scaled) {
		*width *= bw->scale;
		*height *= bw->scale;
	}

	return NSERROR_OK;
}


/* exported internal interface, documented in desktop/browser_private.h */
nserror
browser_window_get_dimensions(struct browser_window *bw,
			      int *width,
			      int *height)
{
	nserror res;
	assert(bw);

	if (bw->window == NULL) {
		/* Core managed browser window */
		*width = bw->width;
		*height = bw->height;
		res = NSERROR_OK;
	} else {
		/* Front end window */
		res = guit->window->get_dimensions(bw->window, width, height);
	}
	return res;
}


/* Exported interface, documented in netsurf/browser_window.h */
void
browser_window_set_dimensions(struct browser_window *bw, int width, int height)
{
	assert(bw);

	if (bw->window == NULL) {
		/* Core managed browser window */
		bw->width = width;
		bw->height = height;
	} else {
		NSLOG(netsurf, INFO,
		      "Asked to set dimensions of front end window.");
		assert(0);
	}
}


/* Exported interface, documented in browser/browser_private.h */
nserror
browser_window_invalidate_rect(struct browser_window *bw, struct rect *rect)
{
	int pos_x;
	int pos_y;
	struct browser_window *top = bw;

	assert(bw);

	if (bw->window == NULL) {
		/* Core managed browser window */
		browser_window_get_position(bw, true, &pos_x, &pos_y);

		top = browser_window_get_root(bw);

		rect->x0 += pos_x / bw->scale;
		rect->y0 += pos_y / bw->scale;
		rect->x1 += pos_x / bw->scale;
		rect->y1 += pos_y / bw->scale;
	}

	rect->x0 *= top->scale;
	rect->y0 *= top->scale;
	rect->x1 *= top->scale;
	rect->y1 *= top->scale;

	return guit->window->invalidate(top->window, rect);
}


/* Exported interface, documented in netsurf/browser_window.h */
void browser_window_stop(struct browser_window *bw)
{
	int children, index;

	if (bw->loading_content != NULL) {
		hlcache_handle_abort(bw->loading_content);
		hlcache_handle_release(bw->loading_content);
		bw->loading_content = NULL;
	}

	if (bw->current_content != NULL &&
	    content_get_status(bw->current_content) != CONTENT_STATUS_DONE) {
		nserror error;
		assert(content_get_status(bw->current_content) ==
		       CONTENT_STATUS_READY);
		error = hlcache_handle_abort(bw->current_content);
		assert(error == NSERROR_OK);
	}

	guit->misc->schedule(-1, browser_window_refresh, bw);

	if (bw->children) {
		children = bw->rows * bw->cols;
		for (index = 0; index < children; index++)
			browser_window_stop(&bw->children[index]);
	}
	if (bw->iframes) {
		children = bw->iframe_count;
		for (index = 0; index < children; index++)
			browser_window_stop(&bw->iframes[index]);
	}

	if (bw->current_content != NULL) {
		browser_window_refresh_url_bar(bw);
	}

	browser_window_stop_throbber(bw);
}


/* Exported interface, documented in netsurf/browser_window.h */
nserror browser_window_reload(struct browser_window *bw, bool all)
{
	hlcache_handle *c;
	unsigned int i;
	struct nsurl *reload_url;

	if ((bw->current_content) == NULL ||
	    (bw->loading_content) != NULL) {
		return NSERROR_INVALID;
	}

	if (all && content_get_type(bw->current_content) == CONTENT_HTML) {
		struct html_stylesheet *sheets;
		struct content_html_object *object;
		unsigned int count;

		c = bw->current_content;

		/* invalidate objects */
		object = html_get_objects(c, &count);

		for (; object != NULL; object = object->next) {
			if (object->content != NULL)
				content_invalidate_reuse_data(object->content);
		}

		/* invalidate stylesheets */
		sheets = html_get_stylesheets(c, &count);

		for (i = STYLESHEET_START; i != count; i++) {
			if (sheets[i].sheet != NULL) {
				content_invalidate_reuse_data(sheets[i].sheet);
			}
		}
	}

	content_invalidate_reuse_data(bw->current_content);

	reload_url = hlcache_handle_get_url(bw->current_content);

	return browser_window_navigate(bw,
				       reload_url,
				       NULL,
				       BW_NAVIGATE_NONE,
				       NULL,
				       NULL,
				       NULL);
}


/* Exported interface, documented in netsurf/browser_window.h */
void browser_window_set_status(struct browser_window *bw, const char *text)
{
	int text_len;
	/* find topmost window */
	while (bw->parent)
		bw = bw->parent;

	if ((bw->status.text != NULL) &&
	    (strcmp(text, bw->status.text) == 0)) {
		/* status text is unchanged */
		bw->status.match++;
		return;
	}

	/* status text is changed */

	text_len = strlen(text);

	if ((bw->status.text == NULL) || (bw->status.text_len < text_len)) {
		/* no current string allocation or it is not long enough */
		free(bw->status.text);
		bw->status.text = strdup(text);
		bw->status.text_len = text_len;
	} else {
		/* current allocation has enough space */
		memcpy(bw->status.text, text, text_len + 1);
	}

	bw->status.miss++;
	guit->window->set_status(bw->window, bw->status.text);
}


/* Exported interface, documented in netsurf/browser_window.h */
void browser_window_set_pointer(struct browser_window *bw,
				browser_pointer_shape shape)
{
	struct browser_window *root = browser_window_get_root(bw);
	gui_pointer_shape gui_shape;
	bool loading;
	uint64_t ms_now;

	assert(root);
	assert(root->window);

	loading = ((bw->loading_content != NULL) ||
		   ((bw->current_content != NULL) &&
		    (content_get_status(bw->current_content) == CONTENT_STATUS_READY)));

	nsu_getmonotonic_ms(&ms_now);

	if (loading && ((ms_now - bw->last_action) < 1000)) {
		/* If loading and less than 1 second since last link followed,
		 * force progress indicator pointer */
		gui_shape = GUI_POINTER_PROGRESS;

	} else if (shape == BROWSER_POINTER_AUTO) {
		/* Up to browser window to decide */
		if (loading) {
			gui_shape = GUI_POINTER_PROGRESS;
		} else {
			gui_shape = GUI_POINTER_DEFAULT;
		}

	} else {
		/* Use what we were told */
		gui_shape = (gui_pointer_shape)shape;
	}

	guit->window->set_pointer(root->window, gui_shape);
}


/* exported function documented in netsurf/browser_window.h */
nserror browser_window_schedule_reformat(struct browser_window *bw)
{
	if (bw->window == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	return guit->misc->schedule(0, scheduled_reformat, bw);
}


/* exported function documented in netsurf/browser_window.h */
void
browser_window_reformat(struct browser_window *bw,
			bool background,
			int width,
			int height)
{
	hlcache_handle *c = bw->current_content;

	if (c == NULL)
		return;

	if (bw->browser_window_type != BROWSER_WINDOW_IFRAME) {
		/* Iframe dimensions are already scaled in parent's layout */
		width  /= bw->scale;
		height /= bw->scale;
	}

	if (bw->window == NULL) {
		/* Core managed browser window; subtract scrollbar width */
		width  -= bw->scroll_y ? SCROLLBAR_WIDTH : 0;
		height -= bw->scroll_x ? SCROLLBAR_WIDTH : 0;

		width  = width  > 0 ? width  : 0;
		height = height > 0 ? height : 0;
	}

	content_reformat(c, background, width, height);
}


/* exported interface documented in netsurf/browser_window.h */
nserror
browser_window_set_scale(struct browser_window *bw, float scale, bool absolute)
{
	nserror res;

	/* get top browser window */
	while (bw->parent) {
		bw = bw->parent;
	}

	if (!absolute) {
		/* snap small values around 1.0 */
		if ((scale + bw->scale) > (1.01 - scale) &&
		    (scale + bw->scale) < (0.99 + scale)) {
			scale = 1.0;
		} else {
			scale += bw->scale;
		}
	}

	/* clamp range between 0.1 and 10 (10% and 1000%) */
	if (scale < SCALE_MINIMUM) {
		scale = SCALE_MINIMUM;
	} else if (scale > SCALE_MAXIMUM) {
		scale = SCALE_MAXIMUM;
	}

	res = browser_window_set_scale_internal(bw, scale);
	if (res == NSERROR_OK) {
		browser_window_recalculate_frameset(bw);
	}

	return res;
}


/* exported interface documented in netsurf/browser_window.h */
float browser_window_get_scale(struct browser_window *bw)
{
	if (bw == NULL) {
		return 1.0;
	}

	return bw->scale;
}


/* exported interface documented in netsurf/browser_window.h */
struct browser_window *
browser_window_find_target(struct browser_window *bw,
			   const char *target,
			   browser_mouse_state mouse)
{
	struct browser_window *bw_target;
	struct browser_window *top;
	hlcache_handle *c;
	int rdepth;
	nserror error;

	/* use the base target if we don't have one */
	c = bw->current_content;
	if (target == NULL &&
	    c != NULL &&
	    content_get_type(c) == CONTENT_HTML) {
		target = html_get_base_target(c);
	}
	if (target == NULL) {
		target = "_self";
	}

	/* allow the simple case of target="_blank" to be ignored if requested
	 */
	if ((!(mouse & BROWSER_MOUSE_CLICK_2)) &&
	    (!((mouse & BROWSER_MOUSE_CLICK_2) &&
	       (mouse & BROWSER_MOUSE_MOD_2))) &&
	    (!nsoption_bool(target_blank))) {
		/* not a mouse button 2 click
		 * not a mouse button 1 click with ctrl pressed
		 * configured to ignore target="_blank" */
		if (!strcasecmp(target, "_blank"))
			return bw;
	}

	/* handle reserved keywords */
	if (((nsoption_bool(button_2_tab)) &&
	     (mouse & BROWSER_MOUSE_CLICK_2))||
	    ((!nsoption_bool(button_2_tab)) &&
	     ((mouse & BROWSER_MOUSE_CLICK_1) &&
	      (mouse & BROWSER_MOUSE_MOD_2))) ||
	    ((nsoption_bool(button_2_tab)) &&
	     (!strcasecmp(target, "_blank")))) {
		/* open in new tab if:
		 * - button_2 opens in new tab and button_2 was pressed
		 * OR
		 * - button_2 doesn't open in new tabs and button_1 was
		 *   pressed with ctrl held
		 * OR
		 * - button_2 opens in new tab and the link target is "_blank"
		 */
		error = browser_window_create(BW_CREATE_TAB |
					      BW_CREATE_HISTORY |
					      BW_CREATE_CLONE,
					      NULL,
					      NULL,
					      bw,
					      &bw_target);
		if (error != NSERROR_OK) {
			return bw;
		}
		return bw_target;
	} else if (((!nsoption_bool(button_2_tab)) &&
		    (mouse & BROWSER_MOUSE_CLICK_2)) ||
		   ((nsoption_bool(button_2_tab)) &&
		    ((mouse & BROWSER_MOUSE_CLICK_1) &&
		     (mouse & BROWSER_MOUSE_MOD_2))) ||
		   ((!nsoption_bool(button_2_tab)) &&
		    (!strcasecmp(target, "_blank")))) {
		/* open in new window if:
		 * - button_2 doesn't open in new tabs and button_2 was pressed
		 * OR
		 * - button_2 opens in new tab and button_1 was pressed with
		 *   ctrl held
		 * OR
		 * - button_2 doesn't open in new tabs and the link target is
		 *   "_blank"
		 */
		error = browser_window_create(BW_CREATE_HISTORY |
					      BW_CREATE_CLONE,
					      NULL,
					      NULL,
					      bw,
					      &bw_target);
		if (error != NSERROR_OK) {
			return bw;
		}
		return bw_target;
	} else if (!strcasecmp(target, "_self")) {
		return bw;
	} else if (!strcasecmp(target, "_parent")) {
		if (bw->parent)
			return bw->parent;
		return bw;
	} else if (!strcasecmp(target, "_top")) {
		while (bw->parent)
			bw = bw->parent;
		return bw;
	}

	/* find frame according to B.8, ie using the following priorities:
	 *
	 *  1) current frame
	 *  2) closest to front
	 */
	rdepth = -1;
	bw_target = NULL;
	for (top = bw; top->parent; top = top->parent);
	browser_window_find_target_internal(top, target, 0, bw, &rdepth,
					    &bw_target);
	if (bw_target)
		return bw_target;

	/* we require a new window using the target name */
	if (!nsoption_bool(target_blank))
		return bw;

	error = browser_window_create(BW_CREATE_CLONE | BW_CREATE_HISTORY,
				      NULL,
				      NULL,
				      bw,
				      &bw_target);
	if (error != NSERROR_OK) {
		return bw;
	}

	/* frame names should begin with an alphabetic character (a-z,A-Z),
	 * however in practice you get things such as '_new' and '2left'. The
	 * only real effect this has is when giving out names as it can be
	 * assumed that an author intended '_new' to create a new nameless
	 * window (ie '_blank') whereas in the case of '2left' the intention
	 * was for a new named window. As such we merely special case windows
	 * that begin with an underscore. */
	if (target[0] != '_') {
		bw_target->name = strdup(target);
	}
	return bw_target;
}


/* exported interface documented in netsurf/browser_window.h */
void
browser_window_mouse_track(struct browser_window *bw,
			   browser_mouse_state mouse,
			   int x, int y)
{
	browser_window_mouse_track_internal(bw,
					    mouse,
					    x / bw->scale,
					    y / bw->scale);
}

/* exported interface documented in netsurf/browser_window.h */
void
browser_window_mouse_click(struct browser_window *bw,
			   browser_mouse_state mouse,
			   int x, int y)
{
	browser_window_mouse_click_internal(bw,
					    mouse,
					    x / bw->scale,
					    y / bw->scale);
}


/* exported interface documented in netsurf/browser_window.h */
void browser_window_page_drag_start(struct browser_window *bw, int x, int y)
{
	assert(bw != NULL);

	browser_window_set_drag_type(bw, DRAGGING_PAGE_SCROLL, NULL);

	bw->drag.start_x = x;
	bw->drag.start_y = y;

	if (bw->window != NULL) {
		/* Front end window */
		guit->window->get_scroll(bw->window,
					 &bw->drag.start_scroll_x,
					 &bw->drag.start_scroll_y);

		guit->window->event(bw->window, GW_EVENT_SCROLL_START);
	} else {
		/* Core managed browser window */
		bw->drag.start_scroll_x = scrollbar_get_offset(bw->scroll_x);
		bw->drag.start_scroll_y = scrollbar_get_offset(bw->scroll_y);
	}
}


/* exported interface documented in netsurf/browser_window.h */
bool browser_window_back_available(struct browser_window *bw)
{
	if (bw != NULL && bw->internal_nav) {
		/* Internal nav, back is possible */
		return true;
	}
	return (bw && bw->history && browser_window_history_back_available(bw));
}


/* exported interface documented in netsurf/browser_window.h */
bool browser_window_forward_available(struct browser_window *bw)
{
	return (bw && bw->history && browser_window_history_forward_available(bw));
}

/* exported interface documented in netsurf/browser_window.h */
bool browser_window_reload_available(struct browser_window *bw)
{
	return (bw && bw->current_content && !bw->loading_content);
}


/* exported interface documented in netsurf/browser_window.h */
bool browser_window_stop_available(struct browser_window *bw)
{
	return (bw && (bw->loading_content ||
		       (bw->current_content &&
			(content_get_status(bw->current_content) !=
			 CONTENT_STATUS_DONE))));
}

/* exported interface documented in netsurf/browser_window.h */
bool
browser_window_exec(struct browser_window *bw, const char *src, size_t srclen)
{
	assert(bw != NULL);

	if (!bw->current_content) {
		NSLOG(netsurf, DEEPDEBUG, "Unable to exec, no content");
		return false;
	}

	if (content_get_status(bw->current_content) != CONTENT_STATUS_DONE) {
		NSLOG(netsurf, DEEPDEBUG, "Unable to exec, content not done");
		return false;
	}

	/* Okay it should be safe, forward the request through to the content
	 * itself.  Only HTML contents currently support executing code
	 */
	return content_exec(bw->current_content, src, srclen);
}


/* exported interface documented in browser_window.h */
nserror
browser_window_console_log(struct browser_window *bw,
			   browser_window_console_source src,
			   const char *msg,
			   size_t msglen,
			   browser_window_console_flags flags)
{
	browser_window_console_flags log_level = flags & BW_CS_FLAG_LEVEL_MASK;
	struct browser_window *root = browser_window_get_root(bw);

	assert(msg != NULL);
	/* We don't assert msglen > 0, if someone wants to log a real empty
	 * string then we won't stop them.  It does sometimes happen from
	 * JavaScript for example.
	 */

	/* bw is the target of the log, but root is where we log it */

	NSLOG(netsurf, DEEPDEBUG, "Logging message in %p targetted at %p", root, bw);
	NSLOG(netsurf, DEEPDEBUG, "Log came from %s",
	      ((src == BW_CS_INPUT) ? "user input" :
	       (src == BW_CS_SCRIPT_ERROR) ? "script error" :
	       (src == BW_CS_SCRIPT_CONSOLE) ? "script console" :
	       "unknown input location"));

	switch (log_level) {
	case BW_CS_FLAG_LEVEL_DEBUG:
		NSLOG(netsurf, DEBUG, "%.*s", (int)msglen, msg);
		break;
	case BW_CS_FLAG_LEVEL_LOG:
		NSLOG(netsurf, VERBOSE, "%.*s", (int)msglen, msg);
		break;
	case BW_CS_FLAG_LEVEL_INFO:
		NSLOG(netsurf, INFO, "%.*s", (int)msglen, msg);
		break;
	case BW_CS_FLAG_LEVEL_WARN:
		NSLOG(netsurf, WARNING, "%.*s", (int)msglen, msg);
		break;
	case BW_CS_FLAG_LEVEL_ERROR:
		NSLOG(netsurf, ERROR, "%.*s", (int)msglen, msg);
		break;
	default:
		/* Unreachable */
		break;
	}

	guit->window->console_log(root->window, src, msg, msglen, flags);

	return NSERROR_OK;
}


/* Exported interface, documented in browser_private.h */
nserror
browser_window__reload_current_parameters(struct browser_window *bw)
{
	assert(bw != NULL);

	if (bw->current_parameters.post_urlenc != NULL) {
		free(bw->current_parameters.post_urlenc);
		bw->current_parameters.post_urlenc = NULL;
	}

	if (bw->current_parameters.post_multipart != NULL) {
		fetch_multipart_data_destroy(bw->current_parameters.post_multipart);
		bw->current_parameters.post_multipart = NULL;
	}

	if (bw->current_parameters.url == NULL) {
		/* We have never navigated so go to about:blank */
		bw->current_parameters.url = nsurl_ref(corestring_nsurl_about_blank);
	}

	bw->current_parameters.flags &= ~BW_NAVIGATE_HISTORY;
	bw->internal_nav = false;

	browser_window__free_fetch_parameters(&bw->loading_parameters);
	memcpy(&bw->loading_parameters, &bw->current_parameters, sizeof(bw->loading_parameters));
	memset(&bw->current_parameters, 0, sizeof(bw->current_parameters));
	return browser_window__navigate_internal(bw, &bw->loading_parameters);
}

/* Exported interface, documented in browser_window.h */
browser_window_page_info_state browser_window_get_page_info_state(
		const struct browser_window *bw)
{
	lwc_string *scheme;
	bool match;

	assert(bw != NULL);

	/* Do we have any content?  If not -- UNKNOWN */
	if (bw->current_content == NULL) {
		return PAGE_STATE_UNKNOWN;
	}

	scheme = nsurl_get_component(
		hlcache_handle_get_url(bw->current_content), NSURL_SCHEME);

	/* Is this an internal scheme? */
	if ((lwc_string_isequal(scheme, corestring_lwc_about,
				&match) == lwc_error_ok &&
	     (match == true)) ||
	    (lwc_string_isequal(scheme, corestring_lwc_data,
				&match) == lwc_error_ok &&
	     (match == true)) ||
	    (lwc_string_isequal(scheme, corestring_lwc_resource,
				&match) == lwc_error_ok &&
	     (match == true))) {
		lwc_string_unref(scheme);
		return PAGE_STATE_INTERNAL;
	}

	/* Is this file:/// ? */
	if (lwc_string_isequal(scheme, corestring_lwc_file,
			       &match) == lwc_error_ok &&
	    match == true) {
		lwc_string_unref(scheme);
		return PAGE_STATE_LOCAL;
	}

	/* If not https, from here on down that'd be insecure */
	if ((lwc_string_isequal(scheme, corestring_lwc_https,
			&match) == lwc_error_ok &&
			(match == false))) {
		/* Some remote content, not https, therefore insecure */
		lwc_string_unref(scheme);
		return PAGE_STATE_INSECURE;
	}

	lwc_string_unref(scheme);

	/* Did we have to override this SSL setting? */
	if (urldb_get_cert_permissions(hlcache_handle_get_url(bw->current_content))) {
		return PAGE_STATE_SECURE_OVERRIDE;
	}

	/* If we've seen insecure content internally then we need to say so */
	if (content_saw_insecure_objects(bw->current_content)) {
		return PAGE_STATE_SECURE_ISSUES;
	}

	/* All is well, return secure state */
	return PAGE_STATE_SECURE;
}

/* Exported interface, documented in browser_window.h */
nserror
browser_window_get_ssl_chain(struct browser_window *bw,
			     struct cert_chain **chain)
{
	assert(bw != NULL);

	if (bw->current_cert_chain == NULL) {
		return NSERROR_NOT_FOUND;
	}

	*chain = bw->current_cert_chain;

	return NSERROR_OK;
}

/* Exported interface, documented in browser_window.h */
int browser_window_get_cookie_count(
		const struct browser_window *bw)
{
	int count = 0;
	char *cookies = urldb_get_cookie(browser_window_access_url(bw), true);
	if (cookies == NULL) {
		return 0;
	}

	for (char *c = cookies; *c != '\0'; c++) {
		if (*c == ';')
			count++;
	}

	free(cookies);

	return count;
}

/* Exported interface, documented in browser_window.h */
nserror browser_window_show_cookies(
		const struct browser_window *bw)
{
	nserror err;
	nsurl *url = browser_window_access_url(bw);
	lwc_string *host = nsurl_get_component(url, NSURL_HOST);
	const char *string = (host != NULL) ? lwc_string_data(host) : NULL;

	err = guit->misc->present_cookies(string);

	if (host != NULL) {
		lwc_string_unref(host);
	}
	return err;
}

/* Exported interface, documented in browser_window.h */
nserror browser_window_show_certificates(struct browser_window *bw)
{
	nserror res;
	nsurl *url;

	if (bw->current_cert_chain == NULL) {
		return NSERROR_NOT_FOUND;
	}

	res = cert_chain_to_query(bw->current_cert_chain, &url);
	if (res == NSERROR_OK) {
		res = browser_window_create(BW_CREATE_HISTORY |
					    BW_CREATE_FOREGROUND |
					    BW_CREATE_TAB,
					    url,
					    NULL,
					    bw,
					    NULL);

		nsurl_unref(url);
	}

	return res;
}







netsurf-vince/pdf/desktop/cookie_manager.c

/*
 * Copyright 2013 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Implementation of Cookie Management
 *
 * This allows users to view and remove their web cookies.
 *
 * \todo the viewing of cookies is pretty basic and it would be good
 * to apply more processing of the values and perhaps top level domain
 * suffix highlighting to give a better user information as to how the
 * cookies interact with the users sessions.
 *
 * \todo In addition to removing cookies it might be useful to allow
 * users to edit them, especially to alter expiry times.
 */


#include <stdlib.h>
#include <string.h>

#include "utils/messages.h"
#include "utils/utils.h"
#include "utils/log.h"
#include "content/urldb.h"

#include "desktop/cookie_manager.h"
#include "desktop/treeview.h"

enum cookie_manager_field {
	COOKIE_M_NAME,
	COOKIE_M_CONTENT,
	COOKIE_M_DOMAIN,
	COOKIE_M_PATH,
	COOKIE_M_EXPIRES,
	COOKIE_M_LAST_USED,
	COOKIE_M_RESTRICTIONS,
	COOKIE_M_VERSION,
	COOKIE_M_DOMAIN_FOLDER,
	COOKIE_M_N_FIELDS
};

enum cookie_manager_value {
	COOKIE_M_HTTPS,
	COOKIE_M_SECURE,
	COOKIE_M_HTTP,
	COOKIE_M_NONE,
	COOKIE_M_NETSCAPE,
	COOKIE_M_RFC2109,
	COOKIE_M_RFC2965,
	COOKIE_M_YES,
	COOKIE_M_NO,
	COOKIE_M_N_VALUES
};

struct cookie_manager_folder {
	treeview_node *folder;
	struct treeview_field_data data;
};

struct cookie_manager_ctx {
	treeview *tree;
	struct treeview_field_desc fields[COOKIE_M_N_FIELDS];
	struct treeview_field_data values[COOKIE_M_N_VALUES];
	bool built;
};
struct cookie_manager_ctx cm_ctx;

struct cookie_manager_entry {
	bool user_delete;

	treeview_node *entry;

	struct treeview_field_data data[COOKIE_M_N_FIELDS - 1];
};


struct treeview_walk_ctx {
	const char *title;
	size_t title_len;
	struct cookie_manager_folder *folder;
	struct cookie_manager_entry *entry;
};
/** Callback for treeview_walk */
static nserror cookie_manager_walk_cb(void *ctx, void *node_data,
		enum treeview_node_type type, bool *abort)
{
	struct treeview_walk_ctx *tw = ctx;

	if (type == TREE_NODE_ENTRY) {
		struct cookie_manager_entry *entry = node_data;

		if (entry->data[COOKIE_M_NAME].value_len == tw->title_len &&
				strcmp(tw->title,
				entry->data[COOKIE_M_NAME].value) == 0) {
			/* Found what we're looking for */
			tw->entry = entry;
			*abort = true;
		}

	} else if (type == TREE_NODE_FOLDER) {
		struct cookie_manager_folder *folder = node_data;

		if (folder->data.value_len == tw->title_len &&
				strcmp(tw->title, folder->data.value) == 0) {
			/* Found what we're looking for */
			tw->folder = folder;
			*abort = true;
		}
	}

	return NSERROR_OK;
}
/**
 * Find a cookie entry in the cookie manager's treeview
 *
 * \param root		Search root node, or NULL to search from tree's root
 * \param title		ID of the node to look for
 * \param title_len	Byte length of title string
 * \param found		Updated to the matching node's cookie maanger entry
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static nserror cookie_manager_find_entry(treeview_node *root,
		const char *title, size_t title_len,
		struct cookie_manager_entry **found)
{
	nserror err;
	struct treeview_walk_ctx tw = {
		.title = title,
		.title_len = title_len,
		.folder = NULL,
		.entry = NULL
	};

	err = treeview_walk(cm_ctx.tree, root, cookie_manager_walk_cb, NULL,
			&tw, TREE_NODE_ENTRY);
	if (err != NSERROR_OK)
		return err;

	*found = tw.entry;

	return NSERROR_OK;
}
/**
 * Find a cookie domain folder in the cookie manager's treeview
 *
 * \param root		Search root node, or NULL to search from tree's root
 * \param title		ID of the node to look for
 * \param title_len	Byte length of title string
 * \param found		Updated to the matching node's cookie maanger folder
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static nserror cookie_manager_find_folder(treeview_node *root,
		const char *title, size_t title_len,
		struct cookie_manager_folder **found)
{
	nserror err;
	struct treeview_walk_ctx tw = {
		.title = title,
		.title_len = title_len,
		.folder = NULL,
		.entry = NULL
	};

	err = treeview_walk(cm_ctx.tree, root, cookie_manager_walk_cb, NULL,
			&tw, TREE_NODE_FOLDER);
	if (err != NSERROR_OK)
		return err;

	*found = tw.folder;

	return NSERROR_OK;
}


/**
 * Free a cookie manager entry's treeview field data.
 *
 * \param e		Cookie manager entry to free data from
 */
static void cookie_manager_free_treeview_field_data(
		struct cookie_manager_entry *e)
{
	/* Eww */
	free((void *)e->data[COOKIE_M_NAME].value);
	free((void *)e->data[COOKIE_M_CONTENT].value);
	free((void *)e->data[COOKIE_M_DOMAIN].value);
	free((void *)e->data[COOKIE_M_PATH].value);
	free((void *)e->data[COOKIE_M_EXPIRES].value);
	free((void *)e->data[COOKIE_M_LAST_USED].value);
}


/**
 * Build a cookie manager treeview field from given text
 *
 * \param field		Cookie manager treeview field to build
 * \param data		Cookie manager entry field data to set
 * \param value		Text to set in field, ownership yielded
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static inline nserror
cookie_manager_field_builder(enum cookie_manager_field field,
			     struct treeview_field_data *data,
			     const char *value)
{
	data->field = cm_ctx.fields[field].field;
	data->value = value;
	data->value_len = (value != NULL) ? strlen(value) : 0;

	return NSERROR_OK;
}

/**
 * Build a cookie manager treeview field from given time
 *
 * The time should be converted to text in the users locacle
 *
 * \todo This should probably generate the user text using localtime
 * and strftime with the c format specifier. Currently ctime will
 * always generate output in the C locale.
 *
 * \param field Cookie manager treeview field to build
 * \param fdata Cookie manager entry field data to set
 * \param value Time to show in field
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static inline nserror
cookie_manager_field_builder_time(enum cookie_manager_field field,
				  struct treeview_field_data *fdata,
				  const time_t *value)
{
	const char *date;
	char *date2;

	fdata->field = cm_ctx.fields[field].field;

	date = ctime(value);
	date2 = strdup(date);
	if (date2 == NULL) {
		fdata->value = NULL;
		fdata->value_len = 0;
	} else {
		assert(date2[24] == '\n');
		date2[24] = '\0';

		fdata->value = date2;
		fdata->value_len = strlen(date2);
	}

	return NSERROR_OK;
}


/**
 * Set a cookie manager entry's data from the cookie_data.
 *
 * \param e		Cookie manager entry to set up
 * \param data		Data associated with entry's cookie
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static nserror
cookie_manager_set_treeview_field_data(struct cookie_manager_entry *e,
				       const struct cookie_data *data)
{
	assert(e != NULL);
	assert(data != NULL);

	/* Set the fields up */
	cookie_manager_field_builder(COOKIE_M_NAME,
			&e->data[COOKIE_M_NAME], strdup(data->name));
	cookie_manager_field_builder(COOKIE_M_CONTENT,
			&e->data[COOKIE_M_CONTENT], strdup(data->value));
	cookie_manager_field_builder(COOKIE_M_DOMAIN,
			&e->data[COOKIE_M_DOMAIN], strdup(data->domain));
	cookie_manager_field_builder(COOKIE_M_PATH,
			&e->data[COOKIE_M_PATH], strdup(data->path));

	/* Set the Expires date field */
	if (data->expires == -1) {
		cookie_manager_field_builder(COOKIE_M_EXPIRES,
			&e->data[COOKIE_M_EXPIRES],
			strdup(messages_get("CookieManagerSession")));
	} else {
		cookie_manager_field_builder_time(COOKIE_M_EXPIRES,
			&e->data[COOKIE_M_EXPIRES], &data->expires);
	}

	/* Set the Last used date field */
	cookie_manager_field_builder_time(COOKIE_M_LAST_USED,
			&e->data[COOKIE_M_LAST_USED], &data->last_used);

	/* Set the Restrictions text */
	if (data->secure && data->http_only) {
		e->data[COOKIE_M_RESTRICTIONS] = cm_ctx.values[COOKIE_M_HTTPS];
	} else if (data->secure) {
		e->data[COOKIE_M_RESTRICTIONS] = cm_ctx.values[COOKIE_M_SECURE];
	} else if (data->http_only) {
		e->data[COOKIE_M_RESTRICTIONS] = cm_ctx.values[COOKIE_M_HTTP];
	} else {
		e->data[COOKIE_M_RESTRICTIONS] = cm_ctx.values[COOKIE_M_NONE];
	}

	/* Set the Version text */
	switch (data->version) {
	case COOKIE_NETSCAPE:
		e->data[COOKIE_M_VERSION] = cm_ctx.values[COOKIE_M_NETSCAPE];
		break;

	case COOKIE_RFC2109:
		e->data[COOKIE_M_VERSION] = cm_ctx.values[COOKIE_M_RFC2109];
		break;

	case COOKIE_RFC2965:
		e->data[COOKIE_M_VERSION] = cm_ctx.values[COOKIE_M_RFC2965];
		break;
	}

	return NSERROR_OK;
}


/**
 * Creates an empty tree entry for a cookie, and links it into the tree.
 *
 * All information is copied from the cookie_data, and as such can
 * be edited and should be freed.
 *
 * \param parent      the node to link to
 * \param data	      the cookie data to use
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static nserror cookie_manager_create_cookie_node(
		struct cookie_manager_folder *parent,
		const struct cookie_data *data)
{
	nserror err;
	struct cookie_manager_entry *cookie;

	/* Create new cookie manager entry */
	cookie = malloc(sizeof(struct cookie_manager_entry));
	if (cookie == NULL) {
		return NSERROR_NOMEM;
	}

	cookie->user_delete = false;

	err = cookie_manager_set_treeview_field_data(cookie, data);
	if (err != NSERROR_OK) {
		free(cookie);
		return err;
	}

	err = treeview_create_node_entry(cm_ctx.tree,
					 &(cookie->entry),
					 parent->folder,
					 TREE_REL_FIRST_CHILD,
					 cookie->data,
					 cookie,
					 cm_ctx.built ? TREE_OPTION_NONE :
					TREE_OPTION_SUPPRESS_RESIZE |
					TREE_OPTION_SUPPRESS_REDRAW);
	if (err != NSERROR_OK) {
		cookie_manager_free_treeview_field_data(cookie);
		free(cookie);
		return err;
	}

	return NSERROR_OK;
}


/**
 * Updates a cookie manager entry for updated cookie_data.
 *
 * All information is copied from the cookie_data, and as such can
 * be edited and should be freed.
 *
 * \param e	      the entry to update
 * \param data	      the cookie data to use
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static nserror cookie_manager_update_cookie_node(
		struct cookie_manager_entry *e,
		const struct cookie_data *data)
{
	nserror err;

	assert(e != NULL);

	/* Reset to defaults */
	e->user_delete = false;
	cookie_manager_free_treeview_field_data(e);

	/* Set new field values from the cookie_data */
	err = cookie_manager_set_treeview_field_data(e, data);
	if (err != NSERROR_OK) {
		return err;
	}

	/* Update the treeview */
	err = treeview_update_node_entry(cm_ctx.tree, e->entry, e->data, e);
	if (err != NSERROR_OK) {
		return err;
	}

	return NSERROR_OK;
}


/**
 * Creates an empty tree folder for a cookie domain, and links it into the tree.
 *
 * All information is copied from the cookie_data, and as such can
 * be edited and should be freed.
 *
 * \param folder      updated to the new folder
 * \param data	      the cookie data to use
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static nserror cookie_manager_create_domain_folder(
		struct cookie_manager_folder **folder,
		const struct cookie_data *data)
{
	nserror err;
	struct cookie_manager_folder *f;

	/* Create new cookie manager entry */
	f = malloc(sizeof(struct cookie_manager_folder));
	if (f == NULL) {
		return NSERROR_NOMEM;
	}

	f->data.field = cm_ctx.fields[COOKIE_M_N_FIELDS - 1].field;
	f->data.value = strdup(data->domain);
	f->data.value_len = (f->data.value != NULL) ?
			strlen(data->domain) : 0;

	err = treeview_create_node_folder(cm_ctx.tree, &(f->folder),
			NULL, TREE_REL_FIRST_CHILD, &f->data, f,
			cm_ctx.built ? TREE_OPTION_NONE :
					TREE_OPTION_SUPPRESS_RESIZE |
					TREE_OPTION_SUPPRESS_REDRAW);
	if (err != NSERROR_OK) {
		free((void *)f->data.value);
		free(f);
		return err;
	}

	*folder = f;

	return NSERROR_OK;
}


/* exported interface documented in cookie_manager.h */
bool cookie_manager_add(const struct cookie_data *data)
{
	struct cookie_manager_folder *parent = NULL;
	struct cookie_manager_entry *cookie = NULL;
	nserror err;

	assert(data != NULL);

	/* If we don't have a cookie manager at the moment, just return true */
	if (cm_ctx.tree == NULL)
		return true;

	err = cookie_manager_find_folder(NULL, data->domain,
			strlen(data->domain), &parent);
	if (err != NSERROR_OK) {
		return false;
	}

	if (parent == NULL) {
		/* Need to create domain directory */
		err = cookie_manager_create_domain_folder(&parent, data);
		if (err != NSERROR_OK || parent == NULL)
			return false;
	}

	/* Create cookie node */
	err = cookie_manager_find_entry(parent->folder, data->name,
			strlen(data->name), &cookie);
	if (err != NSERROR_OK)
		return false;

	if (cookie == NULL) {
		err = cookie_manager_create_cookie_node(parent, data);
	} else {
		err = cookie_manager_update_cookie_node(cookie, data);
	}
	if (err != NSERROR_OK)
		return false;

	return true;
}


/* exported interface documented in cookie_manager.h */
void cookie_manager_remove(const struct cookie_data *data)
{
	struct cookie_manager_folder *parent = NULL;
	struct cookie_manager_entry *cookie = NULL;
	nserror err;

	assert(data != NULL);

	/* If we don't have a cookie manager at the moment, just return */
	if (cm_ctx.tree == NULL)
		return;

	err = cookie_manager_find_folder(NULL, data->domain,
			strlen(data->domain), &parent);
	if (err != NSERROR_OK || parent == NULL) {
		/* Nothing to delete */
		return;
	}

	err = cookie_manager_find_entry(parent->folder, data->name,
			strlen(data->name), &cookie);
	if (err != NSERROR_OK || cookie == NULL) {
		/* Nothing to delete */
		return;
	}

	/* Delete the node */
	treeview_delete_node(cm_ctx.tree, cookie->entry, TREE_OPTION_NONE);
}


/* exported interface documented in cookie_manager.h */
nserror cookie_manager_set_search_string(
		const char *string)
{
	/* If we don't have a cookie manager at the moment, just return */
	if (cm_ctx.tree == NULL) {
		return NSERROR_NOT_FOUND;
	}

	return treeview_set_search_string(cm_ctx.tree, string);
}


/**
 * Initialise the treeview entry feilds
 *
 * \return true on success, false on memory exhaustion
 */
static nserror cookie_manager_init_entry_fields(void)
{
	int i;
	const char *label;

	for (i = 0; i < COOKIE_M_N_FIELDS; i++)
		cm_ctx.fields[i].field = NULL;

	cm_ctx.fields[COOKIE_M_NAME].flags = TREE_FLAG_DEFAULT;
	label = "TreeviewLabelName";
	label = messages_get(label);
	if (lwc_intern_string(label, strlen(label),
			&cm_ctx.fields[COOKIE_M_NAME].field) !=
			lwc_error_ok) {
		goto error;
	}

	cm_ctx.fields[COOKIE_M_CONTENT].flags = TREE_FLAG_SHOW_NAME;
	label = "TreeviewLabelContent";
	label = messages_get(label);
	if (lwc_intern_string(label, strlen(label),
			&cm_ctx.fields[COOKIE_M_CONTENT].field) !=
			lwc_error_ok) {
		goto error;
	}

	cm_ctx.fields[COOKIE_M_DOMAIN].flags =
			TREE_FLAG_SHOW_NAME |
			TREE_FLAG_SEARCHABLE;
	label = "TreeviewLabelDomain";
	label = messages_get(label);
	if (lwc_intern_string(label, strlen(label),
			&cm_ctx.fields[COOKIE_M_DOMAIN].field) !=
			lwc_error_ok) {
		goto error;
	}

	cm_ctx.fields[COOKIE_M_PATH].flags = TREE_FLAG_SHOW_NAME;
	label = "TreeviewLabelPath";
	label = messages_get(label);
	if (lwc_intern_string(label, strlen(label),
			&cm_ctx.fields[COOKIE_M_PATH].field) !=
			lwc_error_ok) {
		goto error;
	}

	cm_ctx.fields[COOKIE_M_EXPIRES].flags = TREE_FLAG_SHOW_NAME;
	label = "TreeviewLabelExpires";
	label = messages_get(label);
	if (lwc_intern_string(label, strlen(label),
			&cm_ctx.fields[COOKIE_M_EXPIRES].field) !=
			lwc_error_ok) {
		goto error;
	}

	cm_ctx.fields[COOKIE_M_LAST_USED].flags = TREE_FLAG_SHOW_NAME;
	label = "TreeviewLabelLastUsed";
	label = messages_get(label);
	if (lwc_intern_string(label, strlen(label),
			&cm_ctx.fields[COOKIE_M_LAST_USED].field) !=
			lwc_error_ok) {
		goto error;
	}

	cm_ctx.fields[COOKIE_M_RESTRICTIONS].flags = TREE_FLAG_SHOW_NAME;
	label = "TreeviewLabelRestrictions";
	label = messages_get(label);
	if (lwc_intern_string(label, strlen(label),
			&cm_ctx.fields[COOKIE_M_RESTRICTIONS].field) !=
			lwc_error_ok) {
		goto error;
	}

	cm_ctx.fields[COOKIE_M_VERSION].flags = TREE_FLAG_SHOW_NAME;
	label = "TreeviewLabelVersion";
	label = messages_get(label);
	if (lwc_intern_string(label, strlen(label),
			&cm_ctx.fields[COOKIE_M_VERSION].field) !=
			lwc_error_ok) {
		goto error;
	}

	cm_ctx.fields[COOKIE_M_DOMAIN_FOLDER].flags = TREE_FLAG_DEFAULT;
	label = "TreeviewLabelDomainFolder";
	label = messages_get(label);
	if (lwc_intern_string(label, strlen(label),
			&cm_ctx.fields[COOKIE_M_DOMAIN_FOLDER].field) !=
			lwc_error_ok) {
		return false;
	}

	return NSERROR_OK;

error:
	for (i = 0; i < COOKIE_M_N_FIELDS; i++)
		if (cm_ctx.fields[i].field != NULL)
			lwc_string_unref(cm_ctx.fields[i].field);

	return NSERROR_UNKNOWN;
}



/**
 * Initialise the common entry values
 *
 * \return true on success, false on memory exhaustion
 */
static nserror cookie_manager_init_common_values(void)
{
	const char *temp;

	/* Set the Restrictions text */
	temp = messages_get("CookieManagerHTTPS");
	cookie_manager_field_builder(COOKIE_M_RESTRICTIONS,
			&cm_ctx.values[COOKIE_M_HTTPS], strdup(temp));

	temp = messages_get("CookieManagerSecure");
	cookie_manager_field_builder(COOKIE_M_RESTRICTIONS,
			&cm_ctx.values[COOKIE_M_SECURE], strdup(temp));

	temp = messages_get("CookieManagerHTTP");
	cookie_manager_field_builder(COOKIE_M_RESTRICTIONS,
			&cm_ctx.values[COOKIE_M_HTTP], strdup(temp));

	temp = messages_get("None");
	cookie_manager_field_builder(COOKIE_M_RESTRICTIONS,
			&cm_ctx.values[COOKIE_M_NONE], strdup(temp));

	/* Set the Cookie version text */
	assert(COOKIE_NETSCAPE == 0);
	temp = messages_get("TreeVersion0");
	cookie_manager_field_builder(COOKIE_M_VERSION,
			&cm_ctx.values[COOKIE_M_NETSCAPE], strdup(temp));

	assert(COOKIE_RFC2109 == 1);
	temp = messages_get("TreeVersion1");
	cookie_manager_field_builder(COOKIE_M_VERSION,
			&cm_ctx.values[COOKIE_M_RFC2109], strdup(temp));

	assert(COOKIE_RFC2965 == 2);
	temp = messages_get("TreeVersion2");
	cookie_manager_field_builder(COOKIE_M_VERSION,
			&cm_ctx.values[COOKIE_M_RFC2965], strdup(temp));

	return NSERROR_OK;
}


/**
 * Delete cookie manager entries (and optionally delete from urldb)
 *
 * \param e Cookie manager entry to delete.
 */
static void cookie_manager_delete_entry(struct cookie_manager_entry *e)
{
	const char *domain;
	const char *path;
	const char *name;

	if (e->user_delete) {
		/* Delete the cookie from URLdb */
		domain = e->data[COOKIE_M_DOMAIN].value;
		path = e->data[COOKIE_M_PATH].value;
		name = e->data[COOKIE_M_NAME].value;

		if ((domain != NULL) && (path != NULL) && (name != NULL)) {
			
			urldb_delete_cookie(domain, path, name);
		} else {
			NSLOG(netsurf, INFO,
			      "Delete cookie fail: ""need domain, path, and name.");
		}
	}

	/* Delete the cookie manager entry */
	cookie_manager_free_treeview_field_data(e);
	free(e);
}


static nserror cookie_manager_tree_node_folder_cb(
		struct treeview_node_msg msg, void *data)
{
	struct cookie_manager_folder *f = data;

	switch (msg.msg) {
	case TREE_MSG_NODE_DELETE:
		free(f);
		break;

	case TREE_MSG_NODE_EDIT:
		break;

	case TREE_MSG_NODE_LAUNCH:
		break;
	}

	return NSERROR_OK;
}


static nserror cookie_manager_tree_node_entry_cb(
		struct treeview_node_msg msg, void *data)
{
	struct cookie_manager_entry *e = data;

	switch (msg.msg) {
	case TREE_MSG_NODE_DELETE:
		e->entry = NULL;
		e->user_delete = msg.data.delete.user;
		cookie_manager_delete_entry(e);
		break;

	case TREE_MSG_NODE_EDIT:
		break;

	case TREE_MSG_NODE_LAUNCH:
		break;
	}
	return NSERROR_OK;
}


struct treeview_callback_table cm_tree_cb_t = {
	.folder = cookie_manager_tree_node_folder_cb,
	.entry = cookie_manager_tree_node_entry_cb
};


/* Exported interface, documented in cookie_manager.h */
nserror cookie_manager_init(struct core_window_callback_table *cw_t,
		void *core_window_handle)
{
	nserror err;

	err = treeview_init();
	if (err != NSERROR_OK) {
		return err;
	}

	NSLOG(netsurf, INFO, "Generating cookie manager data");

	/* Init. cookie manager treeview entry fields */
	err = cookie_manager_init_entry_fields();
	if (err != NSERROR_OK) {
		cm_ctx.tree = NULL;
		return err;
	}

	/* Init. common treeview field values */
	err = cookie_manager_init_common_values();
	if (err != NSERROR_OK) {
		cm_ctx.tree = NULL;
		return err;
	}

	/* Create the cookie manager treeview */
	err = treeview_create(&cm_ctx.tree, &cm_tree_cb_t,
			COOKIE_M_N_FIELDS, cm_ctx.fields,
			cw_t, core_window_handle,
			TREEVIEW_NO_MOVES |
			TREEVIEW_DEL_EMPTY_DIRS |
			TREEVIEW_SEARCHABLE);
	if (err != NSERROR_OK) {
		cm_ctx.tree = NULL;
		return err;
	}

	/* Load the cookies */
	urldb_iterate_cookies(cookie_manager_add);

	/* Cookie manager is built
	 * We suppress the treeview height callback on entry insertion before
	 * the treeview is built. */
	cm_ctx.built = true;

	/* Inform client of window height */
	treeview_get_height(cm_ctx.tree);

	NSLOG(netsurf, INFO, "Generated cookie manager data");

	return NSERROR_OK;
}


/* Exported interface, documented in cookie_manager.h */
nserror cookie_manager_fini(void)
{
	int i;
	nserror err;

	NSLOG(netsurf, INFO, "Finalising cookie manager");

	cm_ctx.built = false;

	/* Destroy the cookie manager treeview */
	err = treeview_destroy(cm_ctx.tree);
	cm_ctx.tree = NULL;

	/* Free cookie manager treeview entry fields */
	for (i = 0; i < COOKIE_M_N_FIELDS; i++)
		if (cm_ctx.fields[i].field != NULL)
			lwc_string_unref(cm_ctx.fields[i].field);

	/* Free cookie manager treeview common entry values */
	for (i = 0; i < COOKIE_M_N_VALUES; i++)
		if (cm_ctx.values[i].value != NULL)
			free((void *) cm_ctx.values[i].value);

	err = treeview_fini();
	if (err != NSERROR_OK) {
		return err;
	}

	NSLOG(netsurf, INFO, "Finalised cookie manager");

	return err;
}


/* Exported interface, documented in cookie_manager.h */
void cookie_manager_redraw(int x, int y, struct rect *clip,
		const struct redraw_context *ctx)
{
	treeview_redraw(cm_ctx.tree, x, y, clip, ctx);
}


/* Exported interface, documented in cookie_manager.h */
void cookie_manager_mouse_action(enum browser_mouse_state mouse, int x, int y)
{
	treeview_mouse_action(cm_ctx.tree, mouse, x, y);
}


/* Exported interface, documented in cookie_manager.h */
bool cookie_manager_keypress(uint32_t key)
{
	return treeview_keypress(cm_ctx.tree, key);
}


/* Exported interface, documented in cookie_manager.h */
bool cookie_manager_has_selection(void)
{
	return treeview_has_selection(cm_ctx.tree);
}


/* Exported interface, documented in cookie_manager.h */
nserror cookie_manager_expand(bool only_folders)
{
	return treeview_expand(cm_ctx.tree, only_folders);
}


/* Exported interface, documented in cookie_manager.h */
nserror cookie_manager_contract(bool all)
{
	return treeview_contract(cm_ctx.tree, all);
}








netsurf-vince/pdf/desktop/cookie_manager.h

/*
 * Copyright 2013 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Cookie Manager (interface).
 */

#ifndef _NETSURF_DESKTOP_COOKIE_MANAGER_H_
#define _NETSURF_DESKTOP_COOKIE_MANAGER_H_

#include <stdbool.h>
#include <stdint.h>

#include "utils/errors.h"
#include "netsurf/mouse.h"

struct redraw_context;
struct cookie_data;
struct core_window_callback_table;
struct rect;

/**
 * Initialise the cookie manager.
 *
 * This iterates through the URL database, enumerating the cookies and
 * creates a treeview.
 *
 * This must be called before any other cookie_manager_* function.
 *
 * \param cw_t Callback table for core_window containing the treeview
 * \param core_window_handle The core_window in which the treeview is shown
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror cookie_manager_init(struct core_window_callback_table *cw_t,
		void *core_window_handle);

/**
 * Finalise the cookie manager.
 *
 * This destroys the cookie manager treeview and the cookie manager module's
 * internal data.  After calling this if the cookie manager is required again,
 * cookie_manager_init must be called.
 *
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror cookie_manager_fini(void);

/**
 * Add/update a cookie to the viewer. (Called by urldb.)
 *
 * \param data		Data of cookie being added/updated.
 * \return true (for urldb_iterate_entries)
 */
bool cookie_manager_add(const struct cookie_data *data);

/**
 * Remove a cookie from viewer. (Called by urldb.)
 *
 * \param data Data of cookie being removed.
 */
void cookie_manager_remove(const struct cookie_data *data);

/**
 * Set the cookie manager search string.
 *
 * \param string  Sering to set as search string.
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror cookie_manager_set_search_string(
		const char *string);

/**
 * Redraw the cookies manager.
 *
 * \param x	X coordinate to render treeview at
 * \param y     Y coordinate to render treeview at
 * \param clip  Current clip rectangle (wrt tree origin)
 * \param ctx	Current redraw context
 */
void cookie_manager_redraw(int x, int y, struct rect *clip,
		const struct redraw_context *ctx);

/**
 * Handles all kinds of mouse action
 *
 * \param mouse		The current mouse state
 * \param x		X coordinate
 * \param y		Y coordinate
 */
void cookie_manager_mouse_action(enum browser_mouse_state mouse, int x, int y);

/**
 * Key press handling.
 *
 * \param key		The ucs4 character codepoint
 * \return true if the keypress is dealt with, false otherwise.
 */
bool cookie_manager_keypress(uint32_t key);

/**
 * Determine whether there is a selection
 *
 * \return true iff there is a selection
 */
bool cookie_manager_has_selection(void);

/**
 * Expand the treeview's nodes
 *
 * \param only_folders	Iff true, only folders are expanded.
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror cookie_manager_expand(bool only_folders);

/**
 * Contract the treeview's nodes
 *
 * \param all		Iff false, only entries are contracted.
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror cookie_manager_contract(bool all);

#endif







netsurf-vince/pdf/desktop/cw_helper.c

/*
 * Copyright 2019 Daniel Silverstone <dsilvers@netsurf-browser.org>
 * Copyright 2019 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 *
 * Helpers to simplify core use of corewindow.
 */

#include "utils/errors.h"
#include "netsurf/browser.h"
#include "netsurf/core_window.h"
#include "netsurf/types.h"
#include "css/utils.h"
#include "desktop/cw_helper.h"

/* exported interface documented in cw_helper.h */
nserror cw_helper_scroll_visible(
		const struct core_window_callback_table *cw_t,
		struct core_window *cw_h,
		const struct rect *r)
{
	nserror err;
	int height;
	int width;
	int x0;
	int y0;
	int x1;
	int y1;

	assert(cw_t != NULL);
	assert(cw_h != NULL);
	assert(cw_t->get_scroll != NULL);
	assert(cw_t->set_scroll != NULL);
	assert(cw_t->get_window_dimensions != NULL);

	err = cw_t->get_window_dimensions(cw_h, &width, &height);
	if (err != NSERROR_OK) {
		return err;
	}

	cw_t->get_scroll(cw_h, &x0, &y0);
	if (err != NSERROR_OK) {
		return err;
	}

	y1 = y0 + height;
	x1 = x0 + width;

	if (r->y1 > y1) {
		/* The bottom of the rectangle is off the bottom of the
		 * window, so scroll down to fit it
		 */
		y0 = r->y1 - height;
	}
	if (r->y0 < y0) {
		/* The top of the rectangle is off the top of the window,
		 * so scroll up to fit it
		 */
		y0 = r->y0;
	}
	if (r->x1 > x1) {
		/* The right of the rectangle is off the right of the window
		 * so scroll right to fit it
		 */
		x0 = r->x1 - width;
	}
	if (r->x0 < x0) {
		/* The left of the rectangle is off the left of the window
		 * so scroll left to fit it
		 */
		x0 = r->x0;
	}

	return cw_t->set_scroll(cw_h, x0, y0);
}







netsurf-vince/pdf/desktop/cw_helper.h

/*
 * Copyright 2019 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 *
 * Helpers to simplify core use of corewindow.
 */

#ifndef NETSURF_DESKTOP_CW_HELPER_H_
#define NETSURF_DESKTOP_CW_HELPER_H_

struct rect;
struct core_window;
struct core_window_callback_table;

/**
 * Scroll a core window to make the given rectangle visible.
 *
 * \param[in] cw_t  The core window callback table to use.
 * \param[in] cw_h  The core window's handle.
 * \param[in] r     The rectangle to make visisble by scrolling.
 * \return NSERROR_OK on success or appropriate error code
 */
nserror cw_helper_scroll_visible(
		const struct core_window_callback_table *cw_t,
		struct core_window *cw_h,
		const struct rect *r);

#endif







netsurf-vince/pdf/desktop/download.c

/*
 * Copyright 2010 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file desktop/download.c
 * \brief Core download context implementation
 */

#include <assert.h>
#include <stdlib.h>
#include <string.h>

#include "content/llcache.h"
#include "utils/corestrings.h"
#include "utils/http.h"
#include "utils/utils.h"
#include "utils/log.h"
#include "desktop/download.h"
#include "netsurf/download.h"
#include "desktop/gui_internal.h"

/**
 * A context for a download
 */
struct download_context {
	llcache_handle *llcache;		/**< Low-level cache handle */
	struct gui_window *parent;		/**< Parent window */

	lwc_string *mime_type;			/**< MIME type of download */
	unsigned long long int total_length;	/**< Length of data, in bytes */
	char *filename;				/**< Suggested filename */

	struct gui_download_window *window;	/**< GUI download window */
};

/**
 * Parse a filename parameter value
 * 
 * \param filename  Value to parse
 * \return Sanitised filename, or NULL on memory exhaustion
 */
static char *download_parse_filename(const char *filename)
{
	const char *slash = strrchr(filename, '/');

	if (slash != NULL)
		slash++;
	else
		slash = filename;

	return strdup(slash);
}

/**
 * Compute a default filename for a download
 *
 * \param url  URL of item being fetched
 * \return Default filename, or NULL on memory exhaustion
 */
static char *download_default_filename(nsurl *url)
{
	char *nice;

	if (nsurl_nice(url, &nice, false) == NSERROR_OK) {
		return nice;
	}

	return NULL;
}

/**
 * Process fetch headers for a download context.
 * Extracts MIME type, total length, and creates gui_download_window
 *
 * \param ctx  Context to process
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static nserror download_context_process_headers(download_context *ctx)
{
	const char *http_header;
	http_content_type *content_type;
	unsigned long long int length;
	nserror error;

	/* Retrieve and parse Content-Type */
	http_header = llcache_handle_get_header(ctx->llcache, "Content-Type");
	if (http_header == NULL)
		http_header = "text/plain";

	error = http_parse_content_type(http_header, &content_type);
	if (error != NSERROR_OK)
		return error;

	/* Retrieve and parse Content-Length */
	http_header = llcache_handle_get_header(ctx->llcache, "Content-Length");
	if (http_header == NULL) {
		length = 0;
	} else {
		length = strtoull(http_header, NULL, 10);
	}

	/* Retrieve and parse Content-Disposition */
	http_header = llcache_handle_get_header(ctx->llcache, 
			"Content-Disposition");
	if (http_header != NULL) {
		lwc_string *filename_value;
		http_content_disposition *disposition;

		error = http_parse_content_disposition(http_header, 
				&disposition);
		if (error != NSERROR_OK) {
			http_content_type_destroy(content_type);
			return error;
		}

		error = http_parameter_list_find_item(disposition->parameters, 
				corestring_lwc_filename, &filename_value);
		if (error == NSERROR_OK) {
			ctx->filename = download_parse_filename(
					lwc_string_data(filename_value));
			lwc_string_unref(filename_value);
		}

		http_content_disposition_destroy(disposition);
	}

	ctx->mime_type = lwc_string_ref(content_type->media_type);
	ctx->total_length = length;
	if (ctx->filename == NULL) {
		ctx->filename = download_default_filename(
				llcache_handle_get_url(ctx->llcache));
	}

	http_content_type_destroy(content_type);

	if (ctx->filename == NULL) {
		lwc_string_unref(ctx->mime_type);
		ctx->mime_type = NULL;
		return NSERROR_NOMEM;
	}

	/* Create the frontend window */
	ctx->window = guit->download->create(ctx, ctx->parent);
	if (ctx->window == NULL) {
		free(ctx->filename);
		ctx->filename = NULL;
		lwc_string_unref(ctx->mime_type);
		ctx->mime_type = NULL;
		return NSERROR_NOMEM;
	}

	return NSERROR_OK;
}

/**
 * Callback for low-level cache events
 *
 * \param handle  Low-level cache handle
 * \param event   Event object
 * \param pw      Our context
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static nserror download_callback(llcache_handle *handle,
		const llcache_event *event, void *pw)
{
	download_context *ctx = pw;
	nserror error = NSERROR_OK;

	switch (event->type) {
	case LLCACHE_EVENT_GOT_CERTS:
		/* Nominally not interested in these */
		break;
	case LLCACHE_EVENT_HAD_HEADERS:
		error = download_context_process_headers(ctx);
		if (error != NSERROR_OK) {
			llcache_handle_abort(handle);
			download_context_destroy(ctx);
		}

		break;

	case LLCACHE_EVENT_HAD_DATA:
		/* If we didn't know up-front that this fetch was for download,
		 * then we won't receive the HAD_HEADERS event. Catch up now.
		 */
		if (ctx->window == NULL) {
			error = download_context_process_headers(ctx);
			if (error != NSERROR_OK) {
				llcache_handle_abort(handle);
				download_context_destroy(ctx);
			}
		}

		if (error == NSERROR_OK) {
			/** \todo Lose ugly cast */
			error = guit->download->data(ctx->window,
					(char *) event->data.data.buf,
					event->data.data.len);
			if (error != NSERROR_OK)
				llcache_handle_abort(handle);
		}

		break;

	case LLCACHE_EVENT_DONE:
		/* There may be no associated window if there was no data or headers */
		if (ctx->window != NULL)
			guit->download->done(ctx->window);
		else
			download_context_destroy(ctx);

		break;

	case LLCACHE_EVENT_ERROR:
		if (ctx->window != NULL)
			guit->download->error(ctx->window, event->data.error.msg);
		else
			download_context_destroy(ctx);

		break;

	case LLCACHE_EVENT_PROGRESS:
		break;

	case LLCACHE_EVENT_REDIRECT:
		break;
	}

	return error;
}

/* See download.h for documentation */
nserror download_context_create(llcache_handle *llcache, 
		struct gui_window *parent)
{
	download_context *ctx;

	ctx = malloc(sizeof(*ctx));
	if (ctx == NULL)
		return NSERROR_NOMEM;

	ctx->llcache = llcache;
	ctx->parent = parent;
	ctx->mime_type = NULL;
	ctx->total_length = 0;
	ctx->filename = NULL;
	ctx->window = NULL;

	llcache_handle_change_callback(llcache, download_callback, ctx);

	return NSERROR_OK;
}

/* See download.h for documentation */
void download_context_destroy(download_context *ctx)
{
	llcache_handle_release(ctx->llcache);

	if (ctx->mime_type != NULL)
		lwc_string_unref(ctx->mime_type);

	free(ctx->filename);

	/* Window is not owned by us, so don't attempt to destroy it */

	free(ctx);
}

/* See download.h for documentation */
void download_context_abort(download_context *ctx)
{
	llcache_handle_abort(ctx->llcache);
}

/* See download.h for documentation */
nsurl *download_context_get_url(const download_context *ctx)
{
	return llcache_handle_get_url(ctx->llcache);
}

/* See download.h for documentation */
const char *download_context_get_mime_type(const download_context *ctx)
{
	return lwc_string_data(ctx->mime_type);
}

/* See download.h for documentation */
unsigned long long int
download_context_get_total_length(const download_context *ctx)
{
	return ctx->total_length;
}

/* See download.h for documentation */
const char *download_context_get_filename(const download_context *ctx)
{
	return ctx->filename;
}








netsurf-vince/pdf/desktop/download.h

/*
 * Copyright 2010 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file desktop/download.h
 * \brief Core download context (interface)
 */

#ifndef NETSURF_DESKTOP_DOWNLOAD_H_
#define NETSURF_DESKTOP_DOWNLOAD_H_

#include "utils/errors.h"

struct gui_window;
struct llcache_handle;
struct nsurl;

/** Type of a download context */
typedef struct download_context download_context;

/**
 * Create a download context
 *
 * \param llcache  Low-level cache handle for download
 * \param parent   Parent window, for UI
 * \return NSERROR_OK on success, appropriate error otherwise
 *
 * This must only be called by the core browser window fetch infrastructure.
 * Ownership of the download context object created is passed to the frontend.
 */
nserror download_context_create(struct llcache_handle *llcache,
		struct gui_window *parent);

/**
 * Destroy a download context
 *
 * \param ctx  Context to destroy
 *
 * Called by the frontend when it has finished with a download context
 */
void download_context_destroy(download_context *ctx);

/**
 * Abort a download fetch
 *
 * \param ctx  Context to abort
 *
 * Called by the frontend to abort a download.
 * The context must be destroyed independently.
 */
void download_context_abort(download_context *ctx);

/**
 * Retrieve the URL for a download
 *
 * The caller is borrowing the url reference from the underlying low
 * level cache object. If it is used beyond the immediate scope of the
 * caller an additional reference should be made.
 *
 * \param ctx Context to retrieve URL from
 * \return URL object
 */
struct nsurl *download_context_get_url(const download_context *ctx);

/**
 * Retrieve the MIME type for a download
 *
 * \param ctx  Context to retrieve MIME type from
 * \return MIME type string
 */
const char *download_context_get_mime_type(const download_context *ctx);

/**
 * Retrieve total byte length of download
 *
 * \param ctx  Context to retrieve byte length from
 * \return Total length, in bytes, or 0 if unknown
 */
unsigned long long int download_context_get_total_length(const download_context *ctx);

/**
 * Retrieve the filename for a download
 *
 * \param ctx  Context to retrieve filename from
 * \return Filename string
 */
const char *download_context_get_filename(const download_context *ctx);

#endif







netsurf-vince/pdf/desktop/font_haru.c

/*
 * Copyright 2008 Adam Blokus <adamblokus@gmail.com>
 * Copyright 2009 John Tytgat <joty@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

 /** \file
  * Font handling in Haru pdf documents (implementation).
  *
  * The functions were written to implement the same interface as the Pango ones
  * so that the usage of the latter wouldn't have to be modified.
  */

#include "utils/config.h"
#ifdef WITH_PDF_EXPORT

/*#define FONT_HARU_DEBUG */

#include <assert.h>
#include <float.h>
#include <math.h>
#include <string.h>

#include <hpdf.h>

#include "utils/nsoption.h"
#include "desktop/save_pdf/font_haru.h"
#include "desktop/font.h"
#include "utils/log.h"


static bool haru_nsfont_init(HPDF_Doc *pdf, HPDF_Page *page,
		const char *string, char **string_nt, int length);

static bool haru_nsfont_width(const plot_font_style_t *fstyle,
		const char *string, size_t length,
		int *width);

static bool haru_nsfont_position_in_string(const plot_font_style_t *fstyle,
		const char *string, size_t length,
		int x, size_t *char_offset, int *actual_x);

static bool haru_nsfont_split(const plot_font_style_t *fstyle,
		const char *string, size_t length,
	 	int x, size_t *char_offset, int *actual_x);

static float pdf_text_scale = DEFAULT_EXPORT_SCALE;

const struct font_functions haru_nsfont = {
	haru_nsfont_width,
 	haru_nsfont_position_in_string,
 	haru_nsfont_split
};

/**
 * Haru error handler
 * for debugging purposes - it immediately exits the program on the first error,
 * as it would otherwise flood the user with all resulting complications,
 * covering the most important error source.
 */
static void error_handler(HPDF_STATUS error_no, HPDF_STATUS detail_no,
		void *user_data)
{
	NSLOG(netsurf, INFO,
	      "ERROR: in font_haru \n\terror_no=%x\n\tdetail_no=%d\n",
	      (HPDF_UINT)error_no,
	      (HPDF_UINT)detail_no);
#ifdef FONT_HARU_DEBUG
	exit(1);
#endif
}

static bool haru_nsfont_init(HPDF_Doc *pdf, HPDF_Page *page,
		const char *string, char **string_nt, int length)
{

	*pdf = HPDF_New(error_handler, NULL);

	if (*pdf == NULL)
		return false;

	*page = HPDF_AddPage(*pdf);

	if (*page == NULL) {
		HPDF_Free(*pdf);
		return false;
	}

	*string_nt = malloc((length + 1) * sizeof(char));
	if (*string_nt == NULL) {
		HPDF_Free(*pdf);
		return false;
	}

	memcpy(*string_nt, string, length);
	(*string_nt)[length] = '\0';
	return true;
}

/**
 * Measure the width of a string.
 *
 * \param  fstyle  style for this text
 * \param  string  string to measure (no UTF-8 currently)
 * \param  length  length of string
 * \param  width   updated to width of string[0..length]
 * \return  true on success, false on error and error reported
 */
bool haru_nsfont_width(const plot_font_style_t *fstyle,
		const char *string, size_t length,
	 	int *width)
{
	HPDF_Doc pdf;
	HPDF_Page page;
	char *string_nt;
	HPDF_REAL width_real;

	*width = 0;

	if (length == 0)
		return true;

	if (!haru_nsfont_init(&pdf, &page, string, &string_nt, length))
		return false;

	if (!haru_nsfont_apply_style(fstyle, pdf, page, NULL, NULL)) {
		free(string_nt);
		HPDF_Free(pdf);
		return false;
	}

	width_real = HPDF_Page_TextWidth(page, string_nt);
	*width = width_real;

#ifdef FONT_HARU_DEBUG
	NSLOG(netsurf, INFO,
	      "Measuring string: %s ; Calculated width: %f %i", string_nt,
	      width_real, *width);
#endif
	free(string_nt);
	HPDF_Free(pdf);

	return true;
}


/**
 * Find the position in a string where an x coordinate falls.
 *
 * \param  fstyle	style for this text
 * \param  string	string to measure (no UTF-8 currently)
 * \param  length	length of string
 * \param  x		x coordinate to search for
 * \param  char_offset	updated to offset in string of actual_x, [0..length]
 * \param  actual_x	updated to x coordinate of character closest to x
 * \return  true on success, false on error and error reported
 */

bool haru_nsfont_position_in_string(const plot_font_style_t *fstyle,
		const char *string, size_t length,
		int x, size_t *char_offset, int *actual_x)
{
	HPDF_Doc pdf;
	HPDF_Page page;
	char *string_nt;
	HPDF_UINT offset;
	HPDF_REAL real_width;

	if (!haru_nsfont_init(&pdf, &page, string, &string_nt, length))
		return false;

	if (HPDF_Page_SetWidth(page, x) != HPDF_OK
			|| !haru_nsfont_apply_style(fstyle, pdf, page, NULL, NULL)) {
		free(string_nt);
		HPDF_Free(pdf);
		return false;
	}


	offset = HPDF_Page_MeasureText(page, string_nt, x,
			HPDF_FALSE, &real_width);


	if (real_width < x)
		*char_offset = offset;
	else {
		assert(fabs(real_width - x) < FLT_EPSILON);
		assert(offset > 0);
		*char_offset = offset - 1;
	}

	/*TODO: this is only the right edge of the character*/
	*actual_x = real_width;

#ifdef FONT_HARU_DEBUG
	NSLOG(netsurf, INFO,
	      "Position in string: %s at x: %i; Calculated position: %i",
	      string_nt,
	      x,
	      *char_offset);
#endif
	free(string_nt);
	HPDF_Free(pdf);

	return true;
}

/**
 * Find where to split a string to make it fit a width.
 *
 * \param  fstyle	style for this text
 * \param  string	string to measure (no UTF-8 currently)
 * \param  length	length of string
 * \param  x		width available
 * \param  char_offset	updated to offset in string of actual_x, [0..length]
 * \param  actual_x	updated to x coordinate of character closest to x
 * \return  true on success, false on error and error reported
 */

bool haru_nsfont_split(const plot_font_style_t *fstyle,
		const char *string, size_t length,
		int x, size_t *char_offset, int *actual_x)
{
	HPDF_Doc pdf;
	HPDF_Page page;
	char *string_nt;
	HPDF_REAL real_width;
	HPDF_UINT offset;


	if (!haru_nsfont_init(&pdf, &page, string, &string_nt, length))
		return false;

	if (HPDF_Page_SetWidth(page, x) != HPDF_OK
		    || !haru_nsfont_apply_style(fstyle, pdf, page, NULL, NULL)) {
		free(string_nt);
		HPDF_Free(pdf);
		return false;
	}

	offset = HPDF_Page_MeasureText(page, string_nt, x,
			HPDF_TRUE, &real_width);

#ifdef FONT_HARU_DEBUG
	NSLOG(netsurf, INFO,
	      "Splitting string: %s for width: %i ; Calculated position: %i Calculated real_width: %f",
	      string_nt,
	      x,
	      *char_offset,
	      real_width);
#endif
	*char_offset = offset - 1;

	/*TODO: this is only the right edge of the character*/
	*actual_x = real_width;

	free(string_nt);
	HPDF_Free(pdf);

	return true;
}

/**
 * Apply font style to a Haru HPDF_Page
 *
 * \param  fstyle	plot style for this page
 * \param  doc		document owning the page
 * \param  page		the page to apply the style to
 * \param  font		if this is non NULL it is updated to the font based
 *			on given style
 * \param  font_size	if this is non NULL it is updated to the font size
 *			based on given style
 * \return true on success, false on error and error reported
 *
 * When both font and font_size are NULL, the HPDF_Page is updated for given
 * style, otherwise it is left to the called to do this.
 */
bool haru_nsfont_apply_style(const plot_font_style_t *fstyle,
		HPDF_Doc doc, HPDF_Page page,
		HPDF_Font *font, HPDF_REAL *font_size)
{
	HPDF_Font pdf_font;
	HPDF_REAL size;
	char font_name[50];
	bool roman = false;
	bool bold = false;
	bool styled = false;

	/*TODO: style handling, we are mapping the
		styles on the basic 14 fonts only
	*/
	switch (fstyle->family) {
	case PLOT_FONT_FAMILY_SERIF:
		strcpy(font_name, "Times");
		roman = true;
		break;
	case PLOT_FONT_FAMILY_MONOSPACE:
		strcpy(font_name, "Courier");
		break;
	case PLOT_FONT_FAMILY_SANS_SERIF:
		strcpy(font_name, "Helvetica");
		break;
	case PLOT_FONT_FAMILY_CURSIVE:
	case PLOT_FONT_FAMILY_FANTASY:
	default:
		strcpy(font_name, "Times");
		roman=true;
		break;
	}

	if (fstyle->weight == 700) {
		strcat(font_name, "-Bold");
		bold = true;
	}

	if ((fstyle->flags & FONTF_ITALIC) || (fstyle->flags & FONTF_OBLIQUE)) {
		if (!bold)
			strcat(font_name,"-");
		if (roman)
			strcat(font_name,"Italic");
		else
			strcat(font_name,"Oblique");

		styled = true;
	}

	if (roman && !styled && !bold)
		strcat(font_name, "-Roman");

#ifdef FONT_HARU_DEBUG
	NSLOG(netsurf, INFO, "Setting font: %s", font_name);
#endif

	size = fstyle->size;

	if (font != NULL)
		size *= pdf_text_scale;

	if (size <= 0)
		return true;

	size /= PLOT_STYLE_SCALE;

	if (size > HPDF_MAX_FONTSIZE)
		size = HPDF_MAX_FONTSIZE;

	if (font_size)
		*font_size = size;

	pdf_font = HPDF_GetFont(doc, font_name, "StandardEncoding");
	if (pdf_font == NULL)
		return false;
	if (font != NULL)
		*font = pdf_font;

	if (font == NULL || font_size == NULL)
		HPDF_Page_SetFontAndSize(page, pdf_font, size);

	return true;
}

/**
 * Sync the text scale with the scale for the whole content
 */
void haru_nsfont_set_scale(float s)
{
	pdf_text_scale = s;
}

#endif /* WITH_PDF_EXPORT */







netsurf-vince/pdf/desktop/font_haru.h

/*
 * Copyright 2008 Adam Blokus <adamblokus@gmail.com>
 * Copyright 2009 John Tytgat <joty@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

 /** \file
  * Font handling in Haru pdf documents (interface).
  */

#ifndef _NETSURF_DESKTOP_FONT_HARU_H_
#define _NETSURF_DESKTOP_FONT_HARU_H_

#include <hpdf.h>

#include "desktop/font.h"

bool haru_nsfont_apply_style(const plot_font_style_t *fstyle,
			      	HPDF_Doc doc, HPDF_Page page,
	  			HPDF_Font *font, HPDF_REAL *font_size);

void haru_nsfont_set_scale(float s);

extern const struct font_functions haru_nsfont;

#endif







netsurf-vince/pdf/desktop/frame_types.h

/*
 * Copyright 2011 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Interface to browser frames.
 */

#ifndef _NETSURF_DESKTOP_FRAME_TYPES_H_
#define _NETSURF_DESKTOP_FRAME_TYPES_H_

struct frame_dimension {
  	float value;
	enum {
	  	FRAME_DIMENSION_PIXELS,		/* '100', '200' */
	  	FRAME_DIMENSION_PERCENT, 	/* '5%', '20%' */
	  	FRAME_DIMENSION_RELATIVE	/* '*', '2*' */
	} unit;
};

/* Handy struct names */
struct content_html_iframe;
struct content_html_frames;

#endif







netsurf-vince/pdf/desktop/frames.c

/*
 * Copyright 2006 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Frame and frameset creation and manipulation (implementation).
 */

#include <assert.h>
#include <limits.h>
#include <stdbool.h>
#include <stdint.h>
#include <stdlib.h>
#include <string.h>
#include <time.h>
#include <math.h>

#include "utils/log.h"
#include "utils/utils.h"
#include "netsurf/content.h"
#include "content/hlcache.h"
#include "html/html.h"
#include "html/box.h"
#include "html/box_inspect.h"

#include "desktop/browser_private.h"
#include "desktop/frames.h"
#include "desktop/scrollbar.h"

/** maximum frame resize margin */
#define FRAME_RESIZE 6

static bool browser_window_resolve_frame_dimension(struct browser_window *bw,
		struct browser_window *sibling, int x, int y, bool width,
		bool height);


/**
 * Callback for (i)frame scrollbars.
 */
void browser_window_scroll_callback(void *client_data,
		struct scrollbar_msg_data *scrollbar_data)
{
	struct browser_window *bw = client_data;

	switch(scrollbar_data->msg) {
	case SCROLLBAR_MSG_MOVED:
		if (bw->browser_window_type == BROWSER_WINDOW_IFRAME) {
			html_redraw_a_box(bw->parent->current_content, bw->box);
		} else {
			struct rect rect;

			rect.x0 = scrollbar_get_offset(bw->scroll_x);
			rect.y0 = scrollbar_get_offset(bw->scroll_y);
			rect.x1 = rect.x0 + bw->width;
			rect.y1 = rect.y0 + bw->height;

			browser_window_invalidate_rect(bw, &rect);
		}
		break;
	case SCROLLBAR_MSG_SCROLL_START:
	{
		struct rect rect = {
			.x0 = scrollbar_data->x0,
			.y0 = scrollbar_data->y0,
			.x1 = scrollbar_data->x1,
			.y1 = scrollbar_data->y1
		};

		if (scrollbar_is_horizontal(scrollbar_data->scrollbar))
			browser_window_set_drag_type(bw, DRAGGING_SCR_X, &rect);
		else
			browser_window_set_drag_type(bw, DRAGGING_SCR_Y, &rect);
	}
		break;
	case SCROLLBAR_MSG_SCROLL_FINISHED:
		browser_window_set_drag_type(bw, DRAGGING_NONE, NULL);

		browser_window_set_pointer(bw, BROWSER_POINTER_DEFAULT);
		break;
	}
}

/* exported interface, documented in browser.h */
void browser_window_handle_scrollbars(struct browser_window *bw)
{
	struct hlcache_handle *h = bw->current_content;
	bool scroll_x;
	bool scroll_y;
	int c_width = 0;
	int c_height = 0;

	assert(!bw->window); /* Core-handled windows only */

	if (h != NULL) {
		c_width  = content_get_width(h);
		c_height = content_get_height(h);
	}

	if (bw->scrolling == BW_SCROLLING_YES) {
		scroll_x = true;
		scroll_y = true;
	} else if (bw->scrolling == BW_SCROLLING_AUTO &&
			bw->current_content) {
		int bw_width = bw->width;
		int bw_height = bw->height;

		/* subtract existing scrollbar width */
		bw_width -= bw->scroll_y ? SCROLLBAR_WIDTH : 0;
		bw_height -= bw->scroll_x ? SCROLLBAR_WIDTH : 0;

		scroll_y = (c_height > bw_height) ? true : false;
		scroll_x = (c_width > bw_width) ? true : false;
	} else {
		/* No scrollbars */
		scroll_x = false;
		scroll_y = false;
	}

	if (!scroll_x && bw->scroll_x != NULL) {
		scrollbar_destroy(bw->scroll_x);
		bw->scroll_x = NULL;
	}

	if (!scroll_y && bw->scroll_y != NULL) {
		scrollbar_destroy(bw->scroll_y);
		bw->scroll_y = NULL;
	}

	if (scroll_y) {
		int length = bw->height;
		int visible = bw->height - (scroll_x ? SCROLLBAR_WIDTH : 0);

		if (bw->scroll_y == NULL) {
			/* create vertical scrollbar */
			if (scrollbar_create(false, length, c_height, visible,
					     bw, browser_window_scroll_callback,
					     &(bw->scroll_y)) != NSERROR_OK) {
				return;
			}
		} else {
			/* update vertical scrollbar */
			scrollbar_set_extents(bw->scroll_y, length,
					visible, c_height);
		}
	}

	if (scroll_x) {
		int length = bw->width - (scroll_y ? SCROLLBAR_WIDTH : 0);
		int visible = length;

		if (bw->scroll_x == NULL) {
			/* create horizontal scrollbar */
			if (scrollbar_create(true, length, c_width, visible,
					     bw, browser_window_scroll_callback,
					     &(bw->scroll_x)) != NSERROR_OK) {
				return;
			}
		} else {
			/* update horizontal scrollbar */
			scrollbar_set_extents(bw->scroll_x, length,
					visible, c_width);
		}
	}

	if (scroll_x && scroll_y)
		scrollbar_make_pair(bw->scroll_x, bw->scroll_y);
}

/* exported function documented in desktop/frames.h */
nserror browser_window_invalidate_iframe(struct browser_window *bw)
{
	html_redraw_a_box(bw->parent->current_content, bw->box);
	return NSERROR_OK;
}

/* exported function documented in desktop/frames.h */
nserror browser_window_create_iframes(struct browser_window *bw)
{
	nserror ret = NSERROR_OK;
	struct browser_window *window;
	struct content_html_iframe *cur;
	struct rect rect;
	int iframes = 0;
	int index;
	struct content_html_iframe *iframe;

	bw->iframe_count = 0;

	/* only html contents can have iframes */
	if (content_get_type(bw->current_content) != CONTENT_HTML) {
		return NSERROR_OK;
	}

	/* obtain the iframes for this content */
	iframe = html_get_iframe(bw->current_content);
	if (iframe == NULL) {
		return NSERROR_OK;
	}

	/* Count iframe list and allocate enough space within the
	 * browser window.
	 */
	for (cur = iframe; cur; cur = cur->next) {
		iframes++;
	}
	bw->iframes = calloc(iframes, sizeof(*bw));
	if (!bw->iframes) {
		return NSERROR_NOMEM;
	}
	bw->iframe_count = iframes;

	index = 0;
	for (cur = iframe; cur; cur = cur->next) {
		window = &(bw->iframes[index++]);

		/* Initialise common parts */
		browser_window_initialise_common(BW_CREATE_NONE,
				window, NULL);

		/* window characteristics */
		window->browser_window_type = BROWSER_WINDOW_IFRAME;
		window->scrolling = cur->scrolling;
		window->border = cur->border;
		window->border_colour = cur->border_colour;
		window->no_resize = true;
		window->margin_width = cur->margin_width;
		window->margin_height = cur->margin_height;
		window->scale = bw->scale;
		if (cur->name != NULL) {
			window->name = strdup(cur->name);
			if (window->name == NULL) {
				free(bw->iframes) ;
				bw->iframes = 0;
				bw->iframe_count = 0;
				return NSERROR_NOMEM;
			}
		}

		/* linking */
		window->box = cur->box;
		window->parent = bw;
		window->box->iframe = window;

		/* iframe dimensions */
		box_bounds(window->box, &rect);

		browser_window_set_position(window, rect.x0, rect.y0);
		browser_window_set_dimensions(window, rect.x1 - rect.x0,
				rect.y1 - rect.y0);
	}

	/* calculate dimensions */
	browser_window_update_extent(bw);
	browser_window_recalculate_iframes(bw);

	index = 0;
	for (cur = iframe; cur; cur = cur->next) {
		window = &(bw->iframes[index++]);
		if (cur->url) {
			/* fetch iframe's content */
			ret = browser_window_navigate(window,
				cur->url,
				hlcache_handle_get_url(bw->current_content),
				BW_NAVIGATE_UNVERIFIABLE,
				NULL,
				NULL,
				bw->current_content);
		}
	}

	return ret;
}


/* exported function documented in desktop/frames.h */
void browser_window_recalculate_iframes(struct browser_window *bw)
{
	struct browser_window *window;
	int index;

	for (index = 0; index < bw->iframe_count; index++) {
		window = &(bw->iframes[index]);

		if (window != NULL) {
			browser_window_handle_scrollbars(window);
		}
	}
}


/* exported function documented in desktop/frames.h */
nserror browser_window_destroy_iframes(struct browser_window *bw)
{
	int i;

	if (bw->iframes != NULL) {
		for (i = 0; i < bw->iframe_count; i++) {
			if (bw->iframes[i].box != NULL) {
				bw->iframes[i].box->iframe = NULL;
				bw->iframes[i].box = NULL;
			}
			browser_window_destroy_internal(&bw->iframes[i]);
		}
		free(bw->iframes);
		bw->iframes = NULL;
		bw->iframe_count = 0;
	}
	return NSERROR_OK;
}


/**
 * Recalculate frameset positions following a resize.
 *
 * \param bw The browser window to reposition framesets for
 */
static void browser_window_recalculate_frameset_internal(struct browser_window *bw)
{
	int widths[bw->cols][bw->rows];
	int heights[bw->cols][bw->rows];
	int bw_width, bw_height;
	int avail_width, avail_height;
	int row, row2, col, index;
	struct browser_window *window;
	float relative;
	int size, extent, applied;
	int x, y;
	int new_width, new_height;

	assert(bw);

	/* window dimensions */
	if (!bw->parent) {
		browser_window_get_dimensions(bw, &bw_width, &bw_height);
		bw_width /= bw->scale;
		bw_height /= bw->scale;
		bw->x = 0;
		bw->y = 0;
		bw->width = bw_width;
		bw->height = bw_height;
	} else {
		bw_width = bw->width;
		bw_height = bw->height;
	}
	bw_width++;
	bw_height++;

	/* widths */
	for (row = 0; row < bw->rows; row++) {
		avail_width = bw_width;
		relative = 0;
		for (col = 0; col < bw->cols; col++) {
			index = (row * bw->cols) + col;
			window = &bw->children[index];

			switch (window->frame_width.unit) {
			case FRAME_DIMENSION_PIXELS:
				widths[col][row] = window->frame_width.value *
						window->scale;
				if (window->border) {
					if (col != 0)
						widths[col][row] += 1;
					if (col != bw->cols - 1)
						widths[col][row] += 1;
				}
				break;
			case FRAME_DIMENSION_PERCENT:
				widths[col][row] = bw_width *
						window->frame_width.value / 100;
				break;
			case FRAME_DIMENSION_RELATIVE:
				widths[col][row] = 0;
				relative += window->frame_width.value;
				break;
			default:
				/* unknown frame dimension unit */
				assert(window->frame_width.unit ==
						FRAME_DIMENSION_PIXELS ||
						window->frame_width.unit ==
						FRAME_DIMENSION_PERCENT ||
						window->frame_width.unit ==
						FRAME_DIMENSION_RELATIVE);
				break;
			}
			avail_width -= widths[col][row];
		}

		/* Redistribute to fit window */
		if ((relative > 0) && (avail_width > 0)) {
			/* Expand the relative sections to fill remainder */
			for (col = 0; col < bw->cols; col++) {
				index = (row * bw->cols) + col;
				window = &bw->children[index];

				if (window->frame_width.unit ==
						FRAME_DIMENSION_RELATIVE) {
					size = avail_width * window->
							frame_width.value /
							relative;
					avail_width -= size;
					relative -= window->frame_width.value;
					widths[col][row] += size;
				}
			}
		} else if (bw_width != avail_width) {
			/* proportionally distribute error */
			extent = avail_width;
			applied = 0;
			for (col = 0; col < bw->cols; col++) {
				if (col == bw->cols - 1) {
					/* Last cell, use up remainder */
					widths[col][row] += extent - applied;
					widths[col][row] =
							widths[col][row] < 0 ?
							0 : widths[col][row];
				} else {
					/* Find size of cell adjustment */
					size = (widths[col][row] * extent) /
							(bw_width - extent);
					/* Modify cell */
					widths[col][row] += size;
					applied += size;
				}
			}
		}
	}

	/* heights */
	for (col = 0; col < bw->cols; col++) {
		avail_height = bw_height;
		relative = 0;
		for (row = 0; row < bw->rows; row++) {
			index = (row * bw->cols) + col;
			window = &bw->children[index];

			switch (window->frame_height.unit) {
			case FRAME_DIMENSION_PIXELS:
				heights[col][row] = window->frame_height.value *
						window->scale;
				if (window->border) {
					if (row != 0)
						heights[col][row] += 1;
					if (row != bw->rows - 1)
						heights[col][row] += 1;
				}
				break;
			case FRAME_DIMENSION_PERCENT:
				heights[col][row] = bw_height *
						window->frame_height.value / 100;
				break;
			case FRAME_DIMENSION_RELATIVE:
				heights[col][row] = 0;
				relative += window->frame_height.value;
				break;
			default:
				/* unknown frame dimension unit */
				assert(window->frame_height.unit ==
						FRAME_DIMENSION_PIXELS ||
						window->frame_height.unit ==
						FRAME_DIMENSION_PERCENT ||
						window->frame_height.unit ==
						FRAME_DIMENSION_RELATIVE);
				break;
			}
			avail_height -= heights[col][row];
		}

		if (avail_height == 0)
			continue;

		/* Redistribute to fit window */
		if ((relative > 0) && (avail_height > 0)) {
			/* Expand the relative sections to fill remainder */
			for (row = 0; row < bw->rows; row++) {
				index = (row * bw->cols) + col;
				window = &bw->children[index];

				if (window->frame_height.unit ==
						FRAME_DIMENSION_RELATIVE) {
					size = avail_height * window->
							frame_height.value /
							relative;
					avail_height -= size;
					relative -= window->frame_height.value;
					heights[col][row] += size;
				}
			}
		} else if (bw_height != avail_height) {
			/* proportionally distribute error */
			extent = avail_height;
			applied = 0;
			for (row = 0; row < bw->rows; row++) {
				if (row == bw->rows - 1) {
					/* Last cell, use up remainder */
					heights[col][row] += extent - applied;
					heights[col][row] =
							heights[col][row] < 0 ?
							0 : heights[col][row];
				} else {
					/* Find size of cell adjustment */
					size = (heights[col][row] * extent) /
							(bw_height - extent);
					/* Modify cell */
					heights[col][row] += size;
					applied += size;
				}
			}
		}
	}

	/* position frames and calculate children */
	for (row = 0; row < bw->rows; row++) {
		x = 0;
		for (col = 0; col < bw->cols; col++) {
			index = (row * bw->cols) + col;
			window = &bw->children[index];

			y = 0;
			for (row2 = 0; row2 < row; row2++)
				y+= heights[col][row2];

			window->x = x;
			window->y = y;

			new_width = widths[col][row] - 1;
			new_height = heights[col][row] - 1;

			if (window->width != new_width ||
					window->height != new_height) {
				/* Change in frame size */
				browser_window_reformat(window, false,
						new_width * bw->scale,
						new_height * bw->scale);
				window->width = new_width;
				window->height = new_height;

				browser_window_handle_scrollbars(window);
			}

			x += widths[col][row];

			if (window->children)
				browser_window_recalculate_frameset_internal(window);
		}
	}
}


/**
 * Create and open a frameset for a browser window.
 *
 * \param[in,out] bw The browser window to create the frameset for
 * \param[in] frameset The frameset to create
 * \return NSERROR_OK or error code on faliure
 */
static nserror
browser_window_create_frameset_internal(struct browser_window *bw,
					struct content_html_frames *frameset)
{
	int row, col, index;
	struct content_html_frames *frame;
	struct browser_window *window;
	hlcache_handle *parent;

	assert(bw && frameset);

	/* 1. Create children */
	assert(bw->children == NULL);
	assert(frameset->cols + frameset->rows != 0);

	bw->children = calloc((frameset->cols * frameset->rows), sizeof(*bw));
	if (!bw->children) {
		return NSERROR_NOMEM;
	}

	bw->cols = frameset->cols;
	bw->rows = frameset->rows;
	for (row = 0; row < bw->rows; row++) {
		for (col = 0; col < bw->cols; col++) {
			index = (row * bw->cols) + col;
			frame = &frameset->children[index];
			window = &bw->children[index];

			/* Initialise common parts */
			browser_window_initialise_common(BW_CREATE_NONE,
					window, NULL);

			/* window characteristics */
			if (frame->children)
				window->browser_window_type =
						BROWSER_WINDOW_FRAMESET;
			else
				window->browser_window_type =
						BROWSER_WINDOW_FRAME;
			window->scrolling = frame->scrolling;
			window->border = frame->border;
			window->border_colour = frame->border_colour;
			window->no_resize = frame->no_resize;
			window->frame_width = frame->width;
			window->frame_height = frame->height;
			window->margin_width = frame->margin_width;
			window->margin_height = frame->margin_height;
			if (frame->name) {
				window->name = strdup(frame->name);
				if (!window->name) {
					free(bw->children);
					bw->children = NULL;
					return NSERROR_NOMEM;
				}
			}

			window->scale = bw->scale;

			/* linking */
			window->parent = bw;

			if (window->name)
				NSLOG(netsurf, INFO, "Created frame '%s'",
				      window->name);
			else
				NSLOG(netsurf, INFO,
				      "Created frame (unnamed)");
		}
	}

	/* 2. Calculate dimensions */
	browser_window_update_extent(bw);
	browser_window_recalculate_frameset_internal(bw);

	/* 3. Recurse for grandchildren */
	for (row = 0; row < bw->rows; row++) {
		for (col = 0; col < bw->cols; col++) {
			index = (row * bw->cols) + col;
			frame = &frameset->children[index];
			window = &bw->children[index];

			if (frame->children)
				browser_window_create_frameset_internal(window, frame);
		}
	}

	/* Use the URL of the first ancestor window containing html content
	 * as the referer */
	for (window = bw; window->parent; window = window->parent) {
		if (window->current_content &&
				content_get_type(window->current_content) ==
				CONTENT_HTML)
			break;
	}

	parent = window->current_content;

	/* 4. Launch content */
	for (row = 0; row < bw->rows; row++) {
		for (col = 0; col < bw->cols; col++) {
			index = (row * bw->cols) + col;
			frame = &frameset->children[index];
			window = &bw->children[index];

			if (frame->url) {
				browser_window_navigate(window,
					frame->url,
					hlcache_handle_get_url(parent),
					BW_NAVIGATE_HISTORY |
					BW_NAVIGATE_UNVERIFIABLE,
					NULL,
					NULL,
					parent);
			}
		}
	}

	return NSERROR_OK;
}


/* exported interface documented in desktop/frames.h */
nserror browser_window_create_frameset(struct browser_window *bw)
{
	struct content_html_frames *frameset;

	if (content_get_type(bw->current_content) != CONTENT_HTML) {
		return NSERROR_OK;
	}

	frameset = html_get_frameset(bw->current_content);
	if (frameset == NULL) {
		return NSERROR_OK;
	}

	return browser_window_create_frameset_internal(bw, frameset);
}




/**
 * Recalculate frameset positions following a resize.
 *
 * \param bw The browser window to reposition framesets for
 */

void browser_window_recalculate_frameset(struct browser_window *bw)
{
	if (content_get_type(bw->current_content) != CONTENT_HTML) {
		return;
	}

	if (html_get_frameset(bw->current_content) == NULL) {
		return;
	}

	browser_window_recalculate_frameset_internal(bw);
}


/**
 * Resize a browser window that is a frame.
 *
 * \param bw The browser window to resize
 * \param x The new width to set.
 * \param y The new height to set.
 */

void browser_window_resize_frame(struct browser_window *bw, int x, int y)
{
	struct browser_window *parent;
	struct browser_window *sibling;
	int col = -1, row = -1, i;
	bool change = false;

	parent = bw->parent;
	assert(parent);

	/* get frame location */
	for (i = 0; i < (parent->cols * parent->rows); i++) {
		if (&parent->children[i] == bw) {
			col = i % parent->cols;
			row = i / parent->cols;
		 }
	}
	assert((col >= 0) && (row >= 0));

	sibling = NULL;
	if (bw->drag.resize_left) {
		sibling = &parent->children[row * parent->cols + (col - 1)];
	} else if (bw->drag.resize_right) {
		sibling = &parent->children[row * parent->cols + (col + 1)];
	}
	if (sibling) {
		change |= browser_window_resolve_frame_dimension(bw, sibling,
				x, y, true, false);
	}

	sibling = NULL;
	if (bw->drag.resize_up) {
		sibling = &parent->children[(row - 1) * parent->cols + col];
	} else if (bw->drag.resize_down) {
		sibling = &parent->children[(row + 1) * parent->cols + col];
	}

	if (sibling) {
		change |= browser_window_resolve_frame_dimension(bw, sibling,
				x, y, false, true);
	}

	if (change) {
		browser_window_recalculate_frameset_internal(parent);
	}
}


bool browser_window_resolve_frame_dimension(struct browser_window *bw,
		struct browser_window *sibling,
		int x, int y, bool width, bool height)
{
	int bw_dimension, sibling_dimension;
	int bw_pixels, sibling_pixels;
	struct frame_dimension *bw_d, *sibling_d;
	float total_new;
	int frame_size;

	assert(!(width && height));

	/* extend/shrink the box to the pointer */
	if (width) {
		if (bw->drag.resize_left) {
			bw_dimension = bw->x + bw->width - x;
		} else {
			bw_dimension = x - bw->x;
		}
		bw_pixels = bw->width;
		sibling_pixels = sibling->width;
		bw_d = &bw->frame_width;
		sibling_d = &sibling->frame_width;
		frame_size = bw->parent->width;
	} else {
		if (bw->drag.resize_up) {
			bw_dimension = bw->y + bw->height - y;
		} else {
			bw_dimension = y - bw->y;
		}
		bw_pixels = bw->height;
		sibling_pixels = sibling->height;
		bw_d = &bw->frame_height;
		sibling_d = &sibling->frame_height;
		frame_size = bw->parent->height;
	}
	sibling_dimension = bw_pixels + sibling_pixels - bw_dimension;

	/* check for no change or no frame size*/
	if ((bw_dimension == bw_pixels) || (frame_size == 0))
		return false;
	/* check for both being 0 */
	total_new = bw_dimension + sibling_dimension;
	if ((bw_dimension + sibling_dimension) == 0)
		return false;

	/* our frame dimensions are now known to be:
	 *
	 * <--		    frame_size		    --> [VISIBLE PIXELS]
	 * |<--  bw_pixels -->|<--  sibling_pixels -->|	[VISIBLE PIXELS, BEFORE RESIZE]
	 * |<-- bw_d->value-->|<-- sibling_d->value-->| [SPECIFIED UNITS, BEFORE RESIZE]
	 * |<--bw_dimension-->|<--sibling_dimension-->|	[VISIBLE PIXELS, AFTER RESIZE]
	 * |<--		     total_new		   -->|	[VISIBLE PIXELS, AFTER RESIZE]
	 *
	 * when we resize, we must retain the original unit specification such that any
	 * subsequent resizing of the parent window will recalculate the page as the
	 * author specified.
	 *
	 * if the units of both frames are the same then we can resize the values simply
	 * by updating the values to be a percentage of the original widths.
	 */
	if (bw_d->unit == sibling_d->unit) {
		float total_specified = bw_d->value + sibling_d->value;
		bw_d->value = (total_specified * bw_dimension) / total_new;
		sibling_d->value = total_specified - bw_d->value;
		return true;
	}

	/* if one of the sizes is relative then we don't alter the relative width and
	 * just let it reflow across. the non-relative (pixel/percentage) value can
	 * simply be resolved to the specified width that will result in the required
	 * dimension.
	 */
	if (bw_d->unit == FRAME_DIMENSION_RELATIVE) {
		if ((sibling_pixels == 0) && (bw_dimension == 0))
			return false;
		if (fabs(sibling_d->value) < 0.0001)
			bw_d->value = 1;
		if (sibling_pixels == 0)
			sibling_d->value = (sibling_d->value * bw_pixels) / bw_dimension;
		else
			sibling_d->value =
					(sibling_d->value * sibling_dimension) / sibling_pixels;

		/* todo: the availble resize may have changed, update the drag box */
		return true;
	} else if (sibling_d->unit == FRAME_DIMENSION_RELATIVE) {
		if ((bw_pixels == 0) && (sibling_dimension == 0))
			return false;
		if (fabs(bw_d->value) < 0.0001)
			bw_d->value = 1;
		if (bw_pixels == 0)
			bw_d->value = (bw_d->value * sibling_pixels) / sibling_dimension;
		else
			bw_d->value = (bw_d->value * bw_dimension) / bw_pixels;

		/* todo: the availble resize may have changed, update the drag box */
		return true;
	}

	/* finally we have a pixel/percentage mix. unlike relative values, percentages
	 * can easily be backwards-calculated as they can simply be scaled like pixel
	 * values
	 */
	if (bw_d->unit == FRAME_DIMENSION_PIXELS) {
		float total_specified = bw_d->value + frame_size * sibling_d->value / 100;
		bw_d->value = (total_specified * bw_dimension) / total_new;
		sibling_d->value = (total_specified - bw_d->value) * 100 / frame_size;
		return true;
	} else if (sibling_d->unit == FRAME_DIMENSION_PIXELS) {
		float total_specified = bw_d->value * frame_size / 100 + sibling_d->value;
		sibling_d->value = (total_specified * sibling_dimension) / total_new;
		bw_d->value = (total_specified - sibling_d->value) * 100 / frame_size;
		return true;
	}
	assert(!"Invalid frame dimension unit");
	return false;
}


static bool browser_window_resize_frames(struct browser_window *bw,
		browser_mouse_state mouse, int x, int y,
		browser_pointer_shape *pointer)
{
	struct browser_window *parent;
	bool left, right, up, down;
	int i, resize_margin;

	if ((x < bw->x) || (x > bw->x + bw->width) ||
			(y < bw->y) || (y > bw->y + bw->height))
		return false;

	parent = bw->parent;
	if ((!bw->no_resize) && parent) {
		resize_margin = FRAME_RESIZE;
		if (resize_margin * 2 > bw->width)
			resize_margin = bw->width / 2;
		left = (x < bw->x + resize_margin);
		right = (x > bw->x + bw->width - resize_margin);
		resize_margin = FRAME_RESIZE;
		if (resize_margin * 2 > bw->height)
			resize_margin = bw->height / 2;
		up = (y < bw->y + resize_margin);
		down = (y > bw->y + bw-> height - resize_margin);

		/* check if the edges can actually be moved */
		if (left || right || up || down) {
			int row = -1, col = -1;
			switch (bw->browser_window_type) {
				case BROWSER_WINDOW_NORMAL:
				case BROWSER_WINDOW_IFRAME:
					assert(0);
					break;
				case BROWSER_WINDOW_FRAME:
				case BROWSER_WINDOW_FRAMESET:
					break;
			}
			for (i = 0; i < (parent->cols * parent->rows); i++) {
				if (&parent->children[i] == bw) {
					col = i % parent->cols;
					row = i / parent->cols;
					break;
				}
			}
			assert((row >= 0) && (col >= 0));

			/* check the sibling frame is within bounds */
			left &= (col > 0);
			right &= (col < parent->cols - 1);
			up &= (row > 0);
			down &= (row < parent->rows - 1);

			/* check the sibling frames can be resized */
			if (left)
				left &= !parent->children[row *
						parent->cols + (col - 1)].
						no_resize;
			if (right)
				right &= !parent->children[row *
						parent->cols + (col + 1)].
						no_resize;
			if (up)
				up &= !parent->children[(row - 1) *
						parent->cols + col].
						no_resize;
			if (down)
				down &= !parent->children[(row + 1) *
						parent->cols + col].
						no_resize;

			/* can't have opposite directions simultaneously */
			if (up)
				down = false;
			if (left)
				right = false;
		}

		if (left || right || up || down) {
			if (left) {
				if (down)
					*pointer = BROWSER_POINTER_LD;
				else if (up)
					*pointer = BROWSER_POINTER_LU;
				else
					*pointer = BROWSER_POINTER_LEFT;
			} else if (right) {
				if (down)
					*pointer = BROWSER_POINTER_RD;
				else if (up)
					*pointer = BROWSER_POINTER_RU;
				else
					*pointer = BROWSER_POINTER_RIGHT;
			} else if (up) {
				*pointer = BROWSER_POINTER_UP;
			} else {
				*pointer = BROWSER_POINTER_DOWN;
			}
			if (mouse & (BROWSER_MOUSE_DRAG_1 |
					BROWSER_MOUSE_DRAG_2)) {

				/* TODO: Pass appropriate rectangle to allow
				 *	 front end to clamp pointer range */
				browser_window_set_drag_type(bw,
						DRAGGING_FRAME, NULL);
				bw->drag.start_x = x;
				bw->drag.start_y = y;
				bw->drag.resize_left = left;
				bw->drag.resize_right = right;
				bw->drag.resize_up = up;
				bw->drag.resize_down = down;
			}
			return true;
		}
	}

	if (bw->children) {
		for (i = 0; i < (bw->cols * bw->rows); i++)
			if (browser_window_resize_frames(&bw->children[i],
					mouse, x, y, pointer))
				return true;
	}
	if (bw->iframes) {
		for (i = 0; i < bw->iframe_count; i++)
			if (browser_window_resize_frames(&bw->iframes[i],
					mouse, x, y, pointer))
				return true;
	}
	return false;
}


bool browser_window_frame_resize_start(struct browser_window *bw,
		browser_mouse_state mouse, int x, int y,
		browser_pointer_shape *pointer)
{
	struct browser_window *root = browser_window_get_root(bw);
	int offx, offy;

	browser_window_get_position(bw, true, &offx, &offy);

	return browser_window_resize_frames(root, mouse,
			x + offx, y + offy, pointer);
}







netsurf-vince/pdf/desktop/frames.h

/*
 * Copyright 2006 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Frame and frameset creation and manipulation (interface).
 */

#ifndef NETSURF_DESKTOP_FRAMES_H_
#define NETSURF_DESKTOP_FRAMES_H_

struct scrollbar_msg_data;
struct content_html_iframe;
struct content_html_frames;

/**
 * Create and open iframes for a browser window.
 *
 * \param bw The browser window to create iframes for.
 * \return NSERROR_OK or error code on faliure.
 */
nserror browser_window_create_iframes(struct browser_window *bw);

/**
 * Recalculate iframe positions following a resize.
 *
 * \param bw The browser window to reposition iframes for
 */
void browser_window_recalculate_iframes(struct browser_window *bw);

/**
 * Invalidate an iframe causing a redraw.
 *
 * \param bw The browser window to invalidate
 */
nserror browser_window_invalidate_iframe(struct browser_window *bw);

/**
 * Destroy iframes opened in browser_window_create_iframes()
 *
 * \param bw The browser window to destroy iframes for.
 * \return NSERROR_OK
 */
nserror browser_window_destroy_iframes(struct browser_window *bw);

/**
 * Create and open a frameset for a browser window.
 *
 * \param[in,out] bw The browser window to create the frameset for
 * \return NSERROR_OK or error code on faliure
 */
nserror browser_window_create_frameset(struct browser_window *bw);

void browser_window_recalculate_frameset(struct browser_window *bw);
bool browser_window_frame_resize_start(struct browser_window *bw,
		browser_mouse_state mouse, int x, int y,
		browser_pointer_shape *pointer);
void browser_window_resize_frame(struct browser_window *bw, int x, int y);

void browser_window_scroll_callback(void *client_data,
		struct scrollbar_msg_data *scrollbar_data);


/**
 * Create, remove, and update browser window scrollbars
 *
 * \param  bw    The browser window
 */
void browser_window_handle_scrollbars(struct browser_window *bw);

#endif







netsurf-vince/pdf/desktop/global_history.c

/*
 * Copyright 2012 - 2013 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */


#include <stdlib.h>
#include <string.h>
#include <time.h>

#include "utils/messages.h"
#include "utils/utils.h"
#include "utils/utf8.h"
#include "utils/libdom.h"
#include "utils/log.h"
#include "utils/nsurl.h"
#include "content/urldb.h"

#include "desktop/global_history.h"
#include "desktop/treeview.h"
#include "netsurf/browser_window.h"

#define N_DAYS 28
#define N_SEC_PER_DAY (60 * 60 * 24)

enum global_history_folders {
	GH_TODAY = 0,
	GH_YESTERDAY,
	GH_2_DAYS_AGO,
	GH_3_DAYS_AGO,
	GH_4_DAYS_AGO,
	GH_5_DAYS_AGO,
	GH_6_DAYS_AGO,
	GH_LAST_WEEK,
	GH_2_WEEKS_AGO,
	GH_3_WEEKS_AGO,
	GH_N_FOLDERS
};

enum global_history_fields {
	GH_TITLE,
	GH_URL,
	GH_LAST_VISIT,
	GH_VISITS,
	GH_PERIOD,
	N_FIELDS
};

struct global_history_folder {
	treeview_node *folder;
	struct treeview_field_data data;
};

struct global_history_ctx {
	treeview *tree;
	struct treeview_field_desc fields[N_FIELDS];
	struct global_history_folder folders[GH_N_FOLDERS];
	time_t today;
	int weekday;
	bool built;
};
struct global_history_ctx gh_ctx;

struct global_history_entry {
	bool user_delete;

	int slot;
	nsurl *url;
	time_t t;
	treeview_node *entry;
	struct global_history_entry *next;
	struct global_history_entry *prev;

	struct treeview_field_data data[N_FIELDS - 1];
};
struct global_history_entry *gh_list[N_DAYS];


/**
 * Find an entry in the global history
 *
 * \param url The URL to find
 * \return Pointer to history entry, or NULL if not found
 */
static struct global_history_entry *global_history_find(nsurl *url)
{
	int i;
	struct global_history_entry *e;

	for (i = 0; i < N_DAYS; i++) {
		e = gh_list[i];

		while (e != NULL) {
			if (nsurl_compare(e->url, url,
					NSURL_COMPLETE) == true) {
				/* Got a match */
				return e;
			}
			e = e->next;
		}

	}

	/* No match found */
	return NULL;
}


/**
 * Initialise the treeview directories
 *
 * \param f		Ident for folder to create
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static nserror global_history_create_dir(enum global_history_folders f)
{
	nserror err;
	treeview_node *relation = NULL;
	enum treeview_relationship rel = TREE_REL_FIRST_CHILD;
	const char *label;
	int i;

	switch (f) {
	case GH_TODAY:
		label = "DateToday";
		break;

	case GH_YESTERDAY:
		label = "DateYesterday";
		break;

	case GH_2_DAYS_AGO:
		label = "Date2Days";
		break;

	case GH_3_DAYS_AGO:
		label = "Date3Days";
		break;

	case GH_4_DAYS_AGO:
		label = "Date4Days";
		break;

	case GH_5_DAYS_AGO:
		label = "Date5Days";
		break;

	case GH_6_DAYS_AGO:
		label = "Date6Days";
		break;

	case GH_LAST_WEEK:
		label = "Date1Week";
		break;

	case GH_2_WEEKS_AGO:
		label = "Date2Week";
		break;

	case GH_3_WEEKS_AGO:
		label = "Date3Week";
		break;

	default:
		return NSERROR_BAD_PARAMETER;
	}

	label = messages_get(label);

	for (i = f - 1; i >= 0; i--) {
		if (gh_ctx.folders[i].folder != NULL) {
			relation = gh_ctx.folders[i].folder;
			rel = TREE_REL_NEXT_SIBLING;
			break;
		}
	}

	gh_ctx.folders[f].data.field = gh_ctx.fields[N_FIELDS - 1].field;
	gh_ctx.folders[f].data.value = label;
	gh_ctx.folders[f].data.value_len = strlen(label);
	err = treeview_create_node_folder(gh_ctx.tree,
			&gh_ctx.folders[f].folder,
			relation, rel,
			&gh_ctx.folders[f].data,
			&gh_ctx.folders[f],
			gh_ctx.built ? TREE_OPTION_NONE :
					TREE_OPTION_SUPPRESS_RESIZE |
					TREE_OPTION_SUPPRESS_REDRAW);

	return err;
}


/**
 * Get the treeview folder for history entires in a particular slot
 *
 * \param parent	Updated to parent folder.
 * \param slot		Global history slot of entry we want folder node for
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static inline nserror global_history_get_parent_treeview_node(
		treeview_node **parent, int slot)
{
	int folder_index;
	struct global_history_folder *f;
	nserror err;

	if (slot < 7) {
		folder_index = slot;

	} else if (slot < 14) {
		folder_index = GH_LAST_WEEK;

	} else if (slot < 21) {
		folder_index = GH_2_WEEKS_AGO;

	} else if (slot < N_DAYS) {
		folder_index = GH_3_WEEKS_AGO;

	} else {
		/* Slot value is invalid */
		return NSERROR_BAD_PARAMETER;
	}

	/* Get the folder */
	f = &(gh_ctx.folders[folder_index]);

	if (f->folder == NULL) {
		err = global_history_create_dir(folder_index);
		if (err != NSERROR_OK) {
			*parent = NULL;
			return err;
		}
	}

	/* Return the parent treeview folder */
	*parent = f->folder;
	return NSERROR_OK;
}


/**
 * Set a global history entry's data from the url_data.
 *
 * \param e		Global history entry to set up
 * \param data	Data associated with entry's URL
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static nserror global_history_create_treeview_field_data(
		struct global_history_entry *e,
		const struct url_data *data)
{
	const char *title = (data->title != NULL) ?
			data->title : messages_get("NoTitle");
	char buffer[16];
	const char *last_visited;
	char *last_visited2;
	int len;

	e->data[GH_TITLE].field = gh_ctx.fields[GH_TITLE].field;
	e->data[GH_TITLE].value = strdup(title);
	e->data[GH_TITLE].value_len = (e->data[GH_TITLE].value != NULL) ?
			strlen(title) : 0;

	e->data[GH_URL].field = gh_ctx.fields[GH_URL].field;
	e->data[GH_URL].value = nsurl_access(e->url);
	e->data[GH_URL].value_len = nsurl_length(e->url);

	last_visited = ctime(&data->last_visit);
	last_visited2 = strdup(last_visited);
	if (last_visited2 != NULL) {
		assert(last_visited2[24] == '\n');
		last_visited2[24] = '\0';
	}

	e->data[GH_LAST_VISIT].field = gh_ctx.fields[GH_LAST_VISIT].field;
	e->data[GH_LAST_VISIT].value = last_visited2;
	e->data[GH_LAST_VISIT].value_len = (last_visited2 != NULL) ? 24 : 0;

	len = snprintf(buffer, 16, "%u", data->visits);
	if (len == 16) {
		len--;
		buffer[len] = '\0';
	}

	e->data[GH_VISITS].field = gh_ctx.fields[GH_VISITS].field;
	e->data[GH_VISITS].value = strdup(buffer);
	e->data[GH_VISITS].value_len = len;

	return NSERROR_OK;
}

/**
 * Add a global history entry to the treeview
 *
 * \param e	entry to add to treeview
 * \param slot  global history slot containing entry
 * \return NSERROR_OK on success, or appropriate error otherwise
 *
 * It is assumed that the entry is unique (for its URL) in the global
 * history table
 */
static nserror global_history_entry_insert(struct global_history_entry *e,
		int slot)
{
	nserror err;

	treeview_node *parent;
	err = global_history_get_parent_treeview_node(&parent, slot);
	if (err != NSERROR_OK) {
		return err;
	}

	err = treeview_create_node_entry(gh_ctx.tree, &(e->entry),
			parent, TREE_REL_FIRST_CHILD, e->data, e,
			gh_ctx.built ? TREE_OPTION_NONE :
					TREE_OPTION_SUPPRESS_RESIZE |
					TREE_OPTION_SUPPRESS_REDRAW);
	if (err != NSERROR_OK) {
		return err;
	}

	return NSERROR_OK;
}


/**
 * Add an entry to the global history (creates the entry).
 *
 * If the treeview has already been created, the entry will be added to the
 * treeview.  Otherwise, the entry will have to be added to the treeview later.
 *
 * When we first create the global history we create it without the treeview, to
 * simplfy sorting the entries.
 *
 * \param url		URL for entry to add to history
 * \param slot		Global history slot to contain history entry
 * \param data		URL data for the entry
 * \param got_treeview	Whether the treeview has been created already
 * \return NSERROR_OK on success, or appropriate error otherwise
 */
static nserror global_history_add_entry_internal(nsurl *url, int slot,
		const struct url_data *data, bool got_treeview)
{
	nserror err;
	struct global_history_entry *e;

	/* Create new local history entry */
	e = malloc(sizeof(struct global_history_entry));
	if (e == NULL) {
		return NSERROR_NOMEM;
	}

	e->user_delete = false;
	e->slot = slot;
	e->url = nsurl_ref(url);
	e->t = data->last_visit;
	e->entry = NULL;
	e->next = NULL;
	e->prev = NULL;

	err = global_history_create_treeview_field_data(e, data);
	if (err != NSERROR_OK) {
		return err;
	}
	
	if (gh_list[slot] == NULL) {
		/* list empty */
		gh_list[slot] = e;

	} else if (gh_list[slot]->t < e->t) {
		/* Insert at list head */
		e->next = gh_list[slot];
		gh_list[slot]->prev = e;
		gh_list[slot] = e;
	} else {
		struct global_history_entry *prev = gh_list[slot];
		struct global_history_entry *curr = prev->next;
		while (curr != NULL) {
			if (curr->t < e->t) {
				break;
			}
			prev = curr;
			curr = curr->next;
		}

		/* insert after prev */
		e->next = curr;
		e->prev = prev;
		prev->next = e;

		if (curr != NULL)
			curr->prev = e;
	}

	if (got_treeview) {
		err = global_history_entry_insert(e, slot);
		if (err != NSERROR_OK) {
			return err;
		}
	}

	return NSERROR_OK;
}


/**
 * Delete a global history entry
 *
 * This does not delete the treeview node, rather it should only be called from
 * the treeview node delete event message.
 *
 * \param e		Entry to delete
 */
static void global_history_delete_entry_internal(
		struct global_history_entry *e)
{
	assert(e != NULL);
	assert(e->entry == NULL);

	/* Unlink */
	if (gh_list[e->slot] == e) {
		/* e is first entry */
		gh_list[e->slot] = e->next;

		if (e->next != NULL)
			e->next->prev = NULL;

	} else if (e->next == NULL) {
		/* e is last entry */
		e->prev->next = NULL;

	} else {
		/* e has an entry before and after */
		e->prev->next = e->next;
		e->next->prev = e->prev;
	}

	if (e->user_delete) {
		/* User requested delete, so delete from urldb too. */
		urldb_reset_url_visit_data(e->url);
	}

	/* Destroy fields */
	free((void *)e->data[GH_TITLE].value); /* Eww */
	free((void *)e->data[GH_LAST_VISIT].value); /* Eww */
	free((void *)e->data[GH_VISITS].value); /* Eww */
	nsurl_unref(e->url);

	/* Destroy entry */
	free(e);
}

/**
 * Internal routine to actually perform global history addition
 *
 * \param url The URL to add
 * \param data URL data associated with URL
 * \return true (for urldb_iterate_entries)
 */
static bool global_history_add_entry(nsurl *url,
		const struct url_data *data)
{
	int slot;
	time_t visit_date;
	time_t earliest_date = gh_ctx.today - (N_DAYS - 1) * N_SEC_PER_DAY;
	bool got_treeview = gh_ctx.tree != NULL;

	assert((url != NULL) && (data != NULL));

	visit_date = data->last_visit;

	/* Find day array slot for entry */
	if (visit_date >= gh_ctx.today) {
		slot = 0;
	} else if (visit_date >= earliest_date) {
		slot = (gh_ctx.today - visit_date) / N_SEC_PER_DAY + 1;
	} else {
		/* too old */
		return true;
	}

	if (got_treeview == true) {
		/* The treeview for global history already exists */
		struct global_history_entry *e;

		/* Delete any existing entry for this URL */
		e = global_history_find(url);
		if (e != NULL) {
			treeview_delete_node(gh_ctx.tree, e->entry,
					TREE_OPTION_SUPPRESS_REDRAW |
					TREE_OPTION_SUPPRESS_RESIZE);
		}
	}

	if (global_history_add_entry_internal(url, slot, data,
			got_treeview) != NSERROR_OK) {
		return false;
	}

	return true;
}

/**
 * Initialise the treeview entry feilds
 *
 * \return NSERROR_OK on success, or appropriate error otherwise
 */
static nserror global_history_initialise_entry_fields(void)
{
	int i;
	const char *label;

	for (i = 0; i < N_FIELDS; i++)
		gh_ctx.fields[i].field = NULL;

	gh_ctx.fields[GH_TITLE].flags = TREE_FLAG_DEFAULT;
	label = "TreeviewLabelTitle";
	label = messages_get(label);
	if (lwc_intern_string(label, strlen(label),
			&gh_ctx.fields[GH_TITLE].field) !=
			lwc_error_ok) {
		goto error;
	}

	gh_ctx.fields[GH_URL].flags =
			TREE_FLAG_COPY_TEXT |
			TREE_FLAG_SEARCHABLE;
	label = "TreeviewLabelURL";
	label = messages_get(label);
	if (lwc_intern_string(label, strlen(label),
			&gh_ctx.fields[GH_URL].field) !=
			lwc_error_ok) {
		goto error;
	}

	gh_ctx.fields[GH_LAST_VISIT].flags = TREE_FLAG_SHOW_NAME;
	label = "TreeviewLabelLastVisit";
	label = messages_get(label);
	if (lwc_intern_string(label, strlen(label),
			&gh_ctx.fields[GH_LAST_VISIT].field) !=
			lwc_error_ok) {
		goto error;
	}

	gh_ctx.fields[GH_VISITS].flags = TREE_FLAG_SHOW_NAME;
	label = "TreeviewLabelVisits";
	label = messages_get(label);
	if (lwc_intern_string(label, strlen(label),
			&gh_ctx.fields[GH_VISITS].field) !=
			lwc_error_ok) {
		goto error;
	}

	gh_ctx.fields[GH_PERIOD].flags = TREE_FLAG_DEFAULT;
	label = "TreeviewLabelPeriod";
	label = messages_get(label);
	if (lwc_intern_string(label, strlen(label),
			&gh_ctx.fields[GH_PERIOD].field) !=
			lwc_error_ok) {
		return false;
	}

	return NSERROR_OK;

error:
	for (i = 0; i < N_FIELDS; i++)
		if (gh_ctx.fields[i].field != NULL)
			lwc_string_unref(gh_ctx.fields[i].field);

	return NSERROR_UNKNOWN;
}


/**
 * Initialise the time
 *
 * \return NSERROR_OK on success, or appropriate error otherwise
 */
static nserror global_history_initialise_time(void)
{
	struct tm *full_time;
	time_t t;

	/* get the current time */
	t = time(NULL);
	if (t == -1) {
		NSLOG(netsurf, INFO, "time info unaviable");
		return NSERROR_UNKNOWN;
	}

	/* get the time at the start of today */
	full_time = localtime(&t);
	full_time->tm_sec = 0;
	full_time->tm_min = 0;
	full_time->tm_hour = 0;
	t = mktime(full_time);
	if (t == -1) {
		NSLOG(netsurf, INFO, "mktime failed");
		return NSERROR_UNKNOWN;
	}

	gh_ctx.today = t;
	gh_ctx.weekday = full_time->tm_wday;

	return NSERROR_OK;
}


/**
 * Initialise the treeview entries
 *
 * \return NSERROR_OK on success, or appropriate error otherwise
 */
static nserror global_history_init_entries(void)
{
	int i;
	nserror err;

	/* Itterate over all global history data, inserting it into treeview */
	for (i = 0; i < N_DAYS; i++) {
		struct global_history_entry *l = NULL;
		struct global_history_entry *e = gh_list[i];

		/* Insert in reverse order; find last */
		while (e != NULL) {
			l = e;
			e = e->next;
		}

		/* Insert the entries into the treeview */
		while (l != NULL) {
			err = global_history_entry_insert(l, i);
			if (err != NSERROR_OK) {
				return err;
			}
			l = l->prev;
		}
	}

	return NSERROR_OK;
}


static nserror global_history_tree_node_folder_cb(
		struct treeview_node_msg msg, void *data)
{
	struct global_history_folder *f = data;

	switch (msg.msg) {
	case TREE_MSG_NODE_DELETE:
		f->folder = NULL;
		break;

	case TREE_MSG_NODE_EDIT:
		break;

	case TREE_MSG_NODE_LAUNCH:
		break;
	}

	return NSERROR_OK;
}

static nserror
global_history_tree_node_entry_cb(struct treeview_node_msg msg, void *data)
{
	struct global_history_entry *e = data;
	nserror ret = NSERROR_OK;

	switch (msg.msg) {
	case TREE_MSG_NODE_DELETE:
		e->entry = NULL;
		e->user_delete = msg.data.delete.user;
		global_history_delete_entry_internal(e);
		break;

	case TREE_MSG_NODE_EDIT:
		break;

	case TREE_MSG_NODE_LAUNCH:
	{
		struct browser_window *existing = NULL;
		enum browser_window_create_flags flags = BW_CREATE_HISTORY;

		/* TODO: Set existing to window that new tab appears in */

		if (msg.data.node_launch.mouse &
				(BROWSER_MOUSE_MOD_1 | BROWSER_MOUSE_MOD_2) ||
				existing == NULL) {
			/* Shift or Ctrl launch, open in new window rather
			 * than tab. */
			/* TODO: flags ^= BW_CREATE_TAB; */
		}

		ret = browser_window_create(flags, e->url, NULL,
				existing, NULL);
	}
		break;
	}
	return ret;
}

struct treeview_callback_table gh_tree_cb_t = {
	.folder = global_history_tree_node_folder_cb,
	.entry = global_history_tree_node_entry_cb
};


/* Exported interface, documented in global_history.h */
nserror global_history_init(struct core_window_callback_table *cw_t,
		void *core_window_handle)
{
	nserror err;

	err = treeview_init();
	if (err != NSERROR_OK) {
		return err;
	}

	NSLOG(netsurf, INFO, "Loading global history");

	/* Init. global history treeview time */
	err = global_history_initialise_time();
	if (err != NSERROR_OK) {
		gh_ctx.tree = NULL;
		return err;
	}

	/* Init. global history treeview entry fields */
	err = global_history_initialise_entry_fields();
	if (err != NSERROR_OK) {
		gh_ctx.tree = NULL;
		return err;
	}

	/* Load the entries */
	urldb_iterate_entries(global_history_add_entry);

	/* Create the global history treeview */
	err = treeview_create(&gh_ctx.tree, &gh_tree_cb_t,
			N_FIELDS, gh_ctx.fields,
			cw_t, core_window_handle,
			TREEVIEW_NO_MOVES | TREEVIEW_DEL_EMPTY_DIRS |
			TREEVIEW_SEARCHABLE);
	if (err != NSERROR_OK) {
		gh_ctx.tree = NULL;
		return err;
	}

	/* Ensure there is a folder for today */
	err = global_history_create_dir(GH_TODAY);
	if (err != NSERROR_OK) {
		return err;
	}

	/* Add the history to the treeview */
	err = global_history_init_entries();
	if (err != NSERROR_OK) {
		return err;
	}

	/* Expand the "Today" folder node */
	err = treeview_node_expand(gh_ctx.tree,
			gh_ctx.folders[GH_TODAY].folder);
	if (err != NSERROR_OK) {
		return err;
	}

	/* History tree is built
	 * We suppress the treeview height callback on entry insertion before
	 * the treeview is built. */
	gh_ctx.built = true;

	/* Inform client of window height */
	treeview_get_height(gh_ctx.tree);

	NSLOG(netsurf, INFO, "Loaded global history");

	return NSERROR_OK;
}


/* Exported interface, documented in global_history.h */
nserror global_history_fini(void)
{
	int i;
	nserror err;

	NSLOG(netsurf, INFO, "Finalising global history");

	gh_ctx.built = false;

	/* Destroy the global history treeview */
	err = treeview_destroy(gh_ctx.tree);
	gh_ctx.tree = NULL;

	/* Free global history treeview entry fields */
	for (i = 0; i < N_FIELDS; i++)
		if (gh_ctx.fields[i].field != NULL)
			lwc_string_unref(gh_ctx.fields[i].field);

	err = treeview_fini();
	if (err != NSERROR_OK) {
		return err;
	}

	NSLOG(netsurf, INFO, "Finalised global history");

	return err;
}


/* Exported interface, documented in global_history.h */
nserror global_history_add(nsurl *url)
{
	const struct url_data *data;

	/* If we don't have a global history at the moment, just return OK */
	if (gh_ctx.tree == NULL)
		return NSERROR_OK;

	data = urldb_get_url_data(url);
	if (data == NULL) {
		NSLOG(netsurf, INFO,
		      "Can't add URL to history that's not present in urldb.");
		return NSERROR_BAD_PARAMETER;
	}

	global_history_add_entry(url, data);

	return NSERROR_OK;
}


struct treeview_export_walk_ctx {
	FILE *fp;
};
/** Callback for treeview_walk node entering */
static nserror global_history_export_enter_cb(void *ctx, void *node_data,
		enum treeview_node_type type, bool *abort)
{
	struct treeview_export_walk_ctx *tw = ctx;
	nserror ret;

	if (type == TREE_NODE_ENTRY) {
		struct global_history_entry *e = node_data;
		char *t_text;
		char *u_text;

		ret = utf8_to_html(e->data[GH_TITLE].value, "iso-8859-1",
				e->data[GH_TITLE].value_len, &t_text);
		if (ret != NSERROR_OK)
			return NSERROR_SAVE_FAILED;

		ret = utf8_to_html(e->data[GH_URL].value, "iso-8859-1",
				e->data[GH_URL].value_len, &u_text);
		if (ret != NSERROR_OK) {
			free(t_text);
			return NSERROR_SAVE_FAILED;
		}

		fprintf(tw->fp, "<li><a href=\"%s\">%s</a></li>\n",
			u_text, t_text);

		free(t_text);
		free(u_text);

	} else if (type == TREE_NODE_FOLDER) {
		struct global_history_folder *f = node_data;
		char *f_text;

		ret = utf8_to_html(f->data.value, "iso-8859-1",
				f->data.value_len, &f_text);
		if (ret != NSERROR_OK)
			return NSERROR_SAVE_FAILED;

		fprintf(tw->fp, "<li><h4>%s</h4>\n<ul>\n", f_text);

		free(f_text);
	}

	return NSERROR_OK;
}
/** Callback for treeview_walk node leaving */
static nserror global_history_export_leave_cb(void *ctx, void *node_data,
		enum treeview_node_type type, bool *abort)
{
	struct treeview_export_walk_ctx *tw = ctx;

	if (type == TREE_NODE_FOLDER) {
		fputs("</ul></li>\n", tw->fp);
	}

	return NSERROR_OK;
}
/* Exported interface, documented in global_history.h */
nserror global_history_export(const char *path, const char *title)
{
	struct treeview_export_walk_ctx tw;
	nserror err;
	FILE *fp;

	fp = fopen(path, "w");
	if (fp == NULL)
		return NSERROR_SAVE_FAILED;

	if (title == NULL)
		title = "NetSurf Browsing History";

	fputs("<!DOCTYPE html "
		"PUBLIC \"//W3C/DTD HTML 4.01//EN\" "
		"\"http://www.w3.org/TR/html4/strict.dtd\">\n", fp);
	fputs("<html>\n<head>\n", fp);
	fputs("<meta http-equiv=\"Content-Type\" "
		"content=\"text/html; charset=iso-8859-1\">\n", fp);
	fprintf(fp, "<title>%s</title>\n", title);
	fputs("</head>\n<body>\n<ul>\n", fp);

	tw.fp = fp;
	err = treeview_walk(gh_ctx.tree, NULL,
			global_history_export_enter_cb,
			global_history_export_leave_cb,
			&tw, TREE_NODE_ENTRY | TREE_NODE_FOLDER);
	if (err != NSERROR_OK)
		return err;

	fputs("</ul>\n</body>\n</html>\n", fp);

	fclose(fp);

	return NSERROR_OK;
}


/* Exported interface, documented in global_history.h */
void global_history_redraw(int x, int y, struct rect *clip,
		const struct redraw_context *ctx)
{
	treeview_redraw(gh_ctx.tree, x, y, clip, ctx);
}


/* Exported interface, documented in global_history.h */
void global_history_mouse_action(browser_mouse_state mouse, int x, int y)
{
	treeview_mouse_action(gh_ctx.tree, mouse, x, y);
}


/* Exported interface, documented in global_history.h */
bool global_history_keypress(uint32_t key)
{
	return treeview_keypress(gh_ctx.tree, key);
}


/* Exported interface, documented in global_history.h */
bool global_history_has_selection(void)
{
	return treeview_has_selection(gh_ctx.tree);
}


/* Exported interface, documented in global_history.h */
bool global_history_get_selection(nsurl **url, const char **title)
{
	struct global_history_entry *e;
	enum treeview_node_type type;
	void *v;

	type = treeview_get_selection(gh_ctx.tree, &v);
	if (type != TREE_NODE_ENTRY || v == NULL) {
		*url = NULL;
		*title = NULL;
		return false;
	}

	e = (struct global_history_entry *)v;

	*url = e->url;
	*title = e->data[GH_TITLE].value;
	return true;
}


/* Exported interface, documented in global_history.h */
nserror global_history_expand(bool only_folders)
{
	return treeview_expand(gh_ctx.tree, only_folders);
}


/* Exported interface, documented in global_history.h */
nserror global_history_contract(bool all)
{
	return treeview_contract(gh_ctx.tree, all);
}








netsurf-vince/pdf/desktop/global_history.h

/*
 * Copyright 2012 - 2013 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */
 
#ifndef _NETSURF_DESKTOP_GLOBAL_HISTORY_H_
#define _NETSURF_DESKTOP_GLOBAL_HISTORY_H_

#include <stdbool.h>
#include <stdint.h>

#include "utils/errors.h"
#include "netsurf/mouse.h"

struct core_window_callback_table;
struct redraw_context;
struct nsurl;
struct rect;

/**
 * Initialise the global history.
 *
 * This iterates through the URL database, generating the global history data,
 * and creates a treeview.
 *
 * This must be called before any other global_history_* function.
 *
 * \param cw_t Callback table for core_window containing the treeview.
 * \param core_window_handle The core_window in which the treeview is shown.
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror global_history_init(struct core_window_callback_table *cw_t,
		void *core_window_handle);

/**
 * Finalise the global history.
 *
 * This destroys the global history treeview and the global history module's
 * internal data.  After calling this if global history is required again,
 * global_history_init must be called.
 *
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror global_history_fini(void);

/**
 * Add an entry to the global history.
 *
 * If the URL already exists in the global history, the old node is removed.
 *
 * \param url		URL for node being added
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror global_history_add(struct nsurl *url);

/**
 * Save global history to file (html)
 *
 * \param path		The path to save history to
 * \param title		The title to give the document, or NULL for default
 * \return NSERROR_OK on success, or appropriate error otherwise
 */
nserror global_history_export(const char *path, const char *title);

/**
 * Redraw the global history.
 *
 * \param x     X coordinate to render treeview at
 * \param y     Y coordinate to render treeview at
 * \param clip  Current clip rectangle (wrt tree origin)
 * \param ctx   Current redraw context
 */
void global_history_redraw(int x, int y, struct rect *clip,
		const struct redraw_context *ctx);

/**
 * Handles all kinds of mouse action
 *
 * \param mouse		The current mouse state
 * \param x		X coordinate
 * \param y		Y coordinate
 */
void global_history_mouse_action(enum browser_mouse_state mouse, int x, int y);

/**
 * Key press handling.
 *
 * \param key		The ucs4 character codepoint
 * \return true if the keypress is dealt with, false otherwise.
 */
bool global_history_keypress(uint32_t key);

/**
 * Determine whether there is a selection
 *
 * \return true iff there is a selection
 */
bool global_history_has_selection(void);

/**
 * Get the first selected node
 *
 * \param url		Updated to the selected entry's address, or NULL
 * \param title		Updated to the selected entry's title, or NULL
 * \return true iff global history has a selection
 */
bool global_history_get_selection(struct nsurl **url, const char **title);

/**
 * Expand the treeview's nodes
 *
 * \param only_folders	Iff true, only folders are expanded.
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror global_history_expand(bool only_folders);

/**
 * Contract the treeview's nodes
 *
 * \param all		Iff false, only entries are contracted.
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror global_history_contract(bool all);

#endif







netsurf-vince/pdf/desktop/gui_factory.c

/*
 * Copyright 2014 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdlib.h>
#include <stdint.h>
#include <stdbool.h>
#include <string.h>

#include "utils/config.h"
#include "utils/errors.h"
#include "utils/file.h"
#include "netsurf/bitmap.h"
#include "content/hlcache.h"
#include "content/backing_store.h"

#include "desktop/save_pdf.h"
#include "desktop/download.h"
#include "desktop/searchweb.h"
#include "netsurf/download.h"
#include "netsurf/fetch.h"
#include "netsurf/misc.h"
#include "netsurf/window.h"
#include "netsurf/search.h"
#include "netsurf/clipboard.h"
#include "netsurf/utf8.h"
#include "netsurf/layout.h"
#include "netsurf/netsurf.h"

/**
 * The global interface table.
 */
struct netsurf_table *guit = NULL;


static void gui_default_window_set_title(struct gui_window *g, const char *title)
{
}

static nserror gui_default_window_set_url(struct gui_window *g, struct nsurl *url)
{
	return NSERROR_OK;
}

static bool gui_default_window_drag_start(struct gui_window *g,
					  gui_drag_type type,
					  const struct rect *rect)
{
	return true;
}

static nserror gui_default_window_save_link(struct gui_window *g,
					 nsurl *url,
					 const char *title)
{
	return NSERROR_OK;
}

static void gui_default_window_set_icon(struct gui_window *g,
					hlcache_handle *icon)
{
}

static void gui_default_window_set_pointer(struct gui_window *g,
					   gui_pointer_shape shape)
{
}

static void gui_default_window_set_status(struct gui_window *g,
					  const char *text)
{
}

static void gui_default_window_place_caret(struct gui_window *g,
					   int x, int y, int height,
					   const struct rect *clip)
{
}

static void gui_default_window_create_form_select_menu(struct gui_window *g,
						struct form_control *control)
{
}

static void gui_default_window_file_gadget_open(struct gui_window *g,
						hlcache_handle *hl,
						struct form_control *gadget)
{
}

static void gui_default_window_drag_save_object(struct gui_window *g,
						hlcache_handle *c,
						gui_save_type type)
{
}

static void gui_default_window_drag_save_selection(struct gui_window *g,
						   const char *selection)
{
}


static void
gui_default_console_log(struct gui_window *gw,
			browser_window_console_source src,
			const char *msg,
			size_t msglen,
			browser_window_console_flags flags)
{
}


/** verify window table is valid */
static nserror verify_window_register(struct gui_window_table *gwt)
{
	/* check table is present */
	if (gwt == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	/* check the mandantory fields are set */
	if (gwt->create == NULL) {
		return NSERROR_BAD_PARAMETER;
	}
	if (gwt->destroy == NULL) {
		return NSERROR_BAD_PARAMETER;
	}
	if (gwt->invalidate == NULL) {
		return NSERROR_BAD_PARAMETER;
	}
	if (gwt->get_scroll == NULL) {
		return NSERROR_BAD_PARAMETER;
	}
	if (gwt->set_scroll == NULL) {
		return NSERROR_BAD_PARAMETER;
	}
	if (gwt->get_dimensions == NULL) {
		return NSERROR_BAD_PARAMETER;
	}
	if (gwt->event == NULL) {
		return NSERROR_BAD_PARAMETER;
	}


	/* fill in the optional entries with defaults */
	if (gwt->set_title == NULL) {
		gwt->set_title = gui_default_window_set_title;
	}
	if (gwt->set_url == NULL) {
		gwt->set_url = gui_default_window_set_url;
	}
	if (gwt->set_icon == NULL) {
		gwt->set_icon = gui_default_window_set_icon;
	}
	if (gwt->set_status == NULL) {
		gwt->set_status = gui_default_window_set_status;
	}
	if (gwt->set_pointer == NULL) {
		gwt->set_pointer = gui_default_window_set_pointer;
	}
	if (gwt->place_caret == NULL) {
		gwt->place_caret = gui_default_window_place_caret;
	}
	if (gwt->drag_start == NULL) {
		gwt->drag_start = gui_default_window_drag_start;
	}
	if (gwt->save_link == NULL) {
		gwt->save_link = gui_default_window_save_link;
	}
	if (gwt->create_form_select_menu == NULL) {
		gwt->create_form_select_menu =
				gui_default_window_create_form_select_menu;
	}
	if (gwt->file_gadget_open == NULL) {
		gwt->file_gadget_open = gui_default_window_file_gadget_open;
	}
	if (gwt->drag_save_object == NULL) {
		gwt->drag_save_object = gui_default_window_drag_save_object;
	}
	if (gwt->drag_save_selection == NULL) {
		gwt->drag_save_selection = gui_default_window_drag_save_selection;
	}
	if (gwt->console_log == NULL) {
		gwt->console_log = gui_default_console_log;
	}

	return NSERROR_OK;
}



static struct gui_download_window *
gui_default_download_create(download_context *ctx, struct gui_window *parent)
{
	return NULL;
}

static nserror gui_default_download_data(struct gui_download_window *dw,
				  const char *data, unsigned int size)
{
	return NSERROR_OK;
}

static void gui_default_download_error(struct gui_download_window *dw,
				const char *error_msg)
{
}

static void gui_default_download_done(struct gui_download_window *dw)
{
}

static struct gui_download_table default_download_table = {
	.create = gui_default_download_create,
	.data = gui_default_download_data,
	.error = gui_default_download_error,
	.done = gui_default_download_done,
};

/** verify download window table is valid */
static nserror verify_download_register(struct gui_download_table *gdt)
{
	/* check table is present */
	if (gdt == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	/* all enties are mandantory */
	if (gdt->create == NULL) {
		return NSERROR_BAD_PARAMETER;
	}
	if (gdt->data == NULL) {
		return NSERROR_BAD_PARAMETER;
	}
	if (gdt->error == NULL) {
		return NSERROR_BAD_PARAMETER;
	}
	if (gdt->done == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	return NSERROR_OK;
}

static void gui_default_get_clipboard(char **buffer, size_t *length)
{
	*buffer = NULL;
	*length = 0;
}

static void gui_default_set_clipboard(const char *buffer, size_t length,
		nsclipboard_styles styles[], int n_styles)
{
}

static struct gui_clipboard_table default_clipboard_table = {
	.get = gui_default_get_clipboard,
	.set = gui_default_set_clipboard,
};

/** verify clipboard table is valid */
static nserror verify_clipboard_register(struct gui_clipboard_table *gct)
{
	/* check table is present */
	if (gct == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	/* optional operations */
	if (gct->get == NULL) {
		gct->get = gui_default_get_clipboard;
	}
	if (gct->set == NULL) {
		gct->set = gui_default_set_clipboard;
	}
	return NSERROR_OK;
}

/**
 * The default utf8 conversion implementation.
 *
 * The default implementation assumes the local encoding is utf8
 * allowing the conversion to be a simple copy.
 *
 * @param [in] string The source string.
 * @param [in] len The \a string length or 0 to compute it.
 * @param [out] result A pointer to the converted string.
 * @result NSERROR_OK or NSERROR_NOMEM if memory could not be allocated.
 */
static nserror gui_default_utf8(const char *string, size_t len, char **result)
{
	assert(string && result);

	if (len == 0)
		len = strlen(string);

	*result = strndup(string, len);
	if (!(*result))
		return NSERROR_NOMEM;

	return NSERROR_OK;
}

static struct gui_utf8_table default_utf8_table = {
	.utf8_to_local = gui_default_utf8,
	.local_to_utf8 = gui_default_utf8,
};

/** verify clipboard table is valid */
static nserror verify_utf8_register(struct gui_utf8_table *gut)
{
	/* check table is present */
	if (gut == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	/* mandantory operations */
	if (gut->utf8_to_local == NULL) {
		return NSERROR_BAD_PARAMETER;
	}
	if (gut->local_to_utf8 == NULL) {
		return NSERROR_BAD_PARAMETER;
	}
	return NSERROR_OK;
}

static void gui_default_status(bool found, void *p)
{
}

static void gui_default_hourglass(bool active, void *p)
{
}

static void gui_default_add_recent(const char *string, void *p)
{
}

static void gui_default_forward_state(bool active, void *p)
{
}

static void gui_default_back_state(bool active, void *p)
{
}

static struct gui_search_table default_search_table = {
	.status = gui_default_status,
	.hourglass = gui_default_hourglass,
	.add_recent = gui_default_add_recent,
	.forward_state = gui_default_forward_state,
	.back_state = gui_default_back_state,
};

/** verify search table is valid */
static nserror verify_search_register(struct gui_search_table *gst)
{
	/* check table is present */
	if (gst == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	/* fill in the optional entries with defaults */
	if (gst->status == NULL) {
		gst->status = default_search_table.status;
	}
	if (gst->hourglass == NULL) {
		gst->hourglass = default_search_table.hourglass;
	}
	if (gst->add_recent == NULL) {
		gst->add_recent = default_search_table.add_recent;
	}
	if (gst->forward_state == NULL) {
		gst->forward_state = default_search_table.forward_state;
	}
	if (gst->back_state == NULL) {
		gst->back_state = default_search_table.back_state;
	}

	return NSERROR_OK;
}

static nserror
gui_default_provider_update(const char *provider_name,
			    struct bitmap *provider_bitmap)
{
	return NSERROR_OK;
}

static struct gui_search_web_table default_search_web_table = {
	.provider_update = gui_default_provider_update,
};

/** verify search table is valid */
static nserror verify_search_web_register(struct gui_search_web_table *gswt)
{
	/* check table is present */
	if (gswt == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	/* mandantory operations */
	if (gswt->provider_update == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	return NSERROR_OK;
}

/** verify low level cache persistant backing store table is valid */
static nserror verify_llcache_register(struct gui_llcache_table *glt)
{
	/* check table is present */
	if (glt == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	/* mandantory operations */
	if (glt->store == NULL) {
		return NSERROR_BAD_PARAMETER;
	}
	if (glt->fetch == NULL) {
		return NSERROR_BAD_PARAMETER;
	}
	if (glt->invalidate == NULL) {
		return NSERROR_BAD_PARAMETER;
	}
	if (glt->release == NULL) {
		return NSERROR_BAD_PARAMETER;
	}
	if (glt->initialise == NULL) {
		return NSERROR_BAD_PARAMETER;
	}
	if (glt->finalise == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	return NSERROR_OK;
}

static nsurl *gui_default_get_resource_url(const char *path)
{
	return NULL;
}

static nserror gui_default_get_resource_data(const char *path, const uint8_t **data, size_t *data_len)
{
	return NSERROR_NOT_FOUND;
}

static nserror gui_default_release_resource_data(const uint8_t *data)
{
	return NSERROR_OK;
}

static char *gui_default_mimetype(const char *path)
{
	return strdup(guit->fetch->filetype(path));
}

/** verify fetch table is valid */
static nserror verify_fetch_register(struct gui_fetch_table *gft)
{
	/* check table is present */
	if (gft == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	/* check the mandantory fields are set */
	if (gft->filetype == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	/* fill in the optional entries with defaults */
	if (gft->get_resource_url == NULL) {
		gft->get_resource_url = gui_default_get_resource_url;
	}
	if (gft->get_resource_data == NULL) {
		gft->get_resource_data = gui_default_get_resource_data;
	}
	if (gft->release_resource_data == NULL) {
		gft->release_resource_data = gui_default_release_resource_data;
	}
	if (gft->mimetype == NULL) {
		gft->mimetype = gui_default_mimetype;
	}

	return NSERROR_OK;
}

/** verify file table is valid */
static nserror verify_file_register(struct gui_file_table *gft)
{
	/* check table is present */
	if (gft == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	/* check the mandantory fields are set */
	if (gft->mkpath == NULL) {
		return NSERROR_BAD_PARAMETER;
	}
	if (gft->basename == NULL) {
		return NSERROR_BAD_PARAMETER;
	}
	if (gft->nsurl_to_path == NULL) {
		return NSERROR_BAD_PARAMETER;
	}
	if (gft->path_to_nsurl == NULL) {
		return NSERROR_BAD_PARAMETER;
	}
	if (gft->mkdir_all == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	return NSERROR_OK;
}

/**
 * verify bitmap table is valid
 *
 * \param gbt The bitmap table to verify.
 * \return NSERROR_OK if the table is valid else NSERROR_BAD_PARAMETER.
 */
static nserror verify_bitmap_register(struct gui_bitmap_table *gbt)
{
	/* check table is present */
	if (gbt == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	/* check the mandantory fields are set */
	if (gbt->create == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	if (gbt->destroy == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	if (gbt->set_opaque == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	if (gbt->get_opaque == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	if (gbt->test_opaque == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	if (gbt->get_buffer == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	if (gbt->get_rowstride == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	if (gbt->get_width == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	if (gbt->get_height == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	if (gbt->get_bpp == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	if (gbt->save == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	if (gbt->modified == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	if (gbt->render == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	return NSERROR_OK;
}

/**
 * verify layout table is valid
 *
 * \param glt The layout table to verify.
 * \return NSERROR_OK if the table is valid else NSERROR_BAD_PARAMETER.
 */
static nserror verify_layout_register(struct gui_layout_table *glt)
{
	/* check table is present */
	if (glt == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	/* check the mandantory fields are set */
	if (glt->width == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	if (glt->position == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	if (glt->split == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	return NSERROR_OK;
}

static void gui_default_quit(void)
{
}


static nserror gui_default_launch_url(struct nsurl *url)
{
	return NSERROR_NO_FETCH_HANDLER;
}


static nserror gui_default_401login_open(
	nsurl *url, const char *realm,
	const char *username, const char *password,
	nserror (*cb)(nsurl *url, const char * realm,
		      const char *username,
		      const char *password,
		      void *pw),
	void *cbpw)
{
	return NSERROR_NOT_IMPLEMENTED;
}

static void
gui_default_pdf_password(char **owner_pass, char **user_pass, char *path)
{
	*owner_pass = NULL;
	save_pdf(path);
}

static nserror
gui_default_present_cookies(const char *search_term)
{
	return NSERROR_NOT_IMPLEMENTED;
}

/** verify misc table is valid */
static nserror verify_misc_register(struct gui_misc_table *gmt)
{
	/* check table is present */
	if (gmt == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	/* check the mandantory fields are set */
	if (gmt->schedule == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	/* fill in the optional entries with defaults */
	if (gmt->quit == NULL) {
		gmt->quit = gui_default_quit;
	}
	if (gmt->launch_url == NULL) {
		gmt->launch_url = gui_default_launch_url;
	}
	if (gmt->login == NULL) {
		gmt->login = gui_default_401login_open;
	}
	if (gmt->pdf_password == NULL) {
		gmt->pdf_password = gui_default_pdf_password;
	}
	if (gmt->present_cookies == NULL) {
		gmt->present_cookies = gui_default_present_cookies;
	}
	return NSERROR_OK;
}


/* exported interface documented in netsurf/netsurf.h */
nserror netsurf_register(struct netsurf_table *gt)
{
	nserror err;

	/* ensure not already initialised */
	if (guit != NULL) {
		return NSERROR_INIT_FAILED;
	}

	/* check table is present */
	if (gt == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	/* mandantory tables */

	/* miscellaneous table */
	err = verify_misc_register(gt->misc);
	if (err != NSERROR_OK) {
		return err;
	}

	/* window table */
	err = verify_window_register(gt->window);
	if (err != NSERROR_OK) {
		return err;
	}

	/* fetch table */
	err = verify_fetch_register(gt->fetch);
	if (err != NSERROR_OK) {
		return err;
	}

	/* bitmap table */
	err = verify_bitmap_register(gt->bitmap);
	if (err != NSERROR_OK) {
		return err;
	}

	/* layout table */
	err = verify_layout_register(gt->layout);
	if (err != NSERROR_OK) {
		return err;
	}

	/* optional tables */

	/* file table */
	if (gt->file == NULL) {
		gt->file = default_file_table;
	}
	err = verify_file_register(gt->file);
	if (err != NSERROR_OK) {
		return err;
	}

	/* download table */
	if (gt->download == NULL) {
		/* set default download table */
		gt->download = &default_download_table;
	}
	err = verify_download_register(gt->download);
	if (err != NSERROR_OK) {
		return err;
	}

	/* clipboard table */
	if (gt->clipboard == NULL) {
		/* set default clipboard table */
		gt->clipboard = &default_clipboard_table;
	}
	err = verify_clipboard_register(gt->clipboard);
	if (err != NSERROR_OK) {
		return err;
	}

	/* utf8 table */
	if (gt->utf8 == NULL) {
		/* set default utf8 table */
		gt->utf8 = &default_utf8_table;
	}
	err = verify_utf8_register(gt->utf8);
	if (err != NSERROR_OK) {
		return err;
	}

	/* search table */
	if (gt->search == NULL) {
		/* set default search table */
		gt->search = &default_search_table;
	}
	err = verify_search_register(gt->search);
	if (err != NSERROR_OK) {
		return err;
	}

	/* web search table */
	if (gt->search_web == NULL) {
		/* set default search table */
		gt->search_web = &default_search_web_table;
	}
	err = verify_search_web_register(gt->search_web);
	if (err != NSERROR_OK) {
		return err;
	}

	/* llcache table */
	if (gt->llcache == NULL) {
		/* set default backing store table */
		gt->llcache = null_llcache_table;
	}
	err = verify_llcache_register(gt->llcache);
	if (err != NSERROR_OK) {
		return err;
	}

	guit = gt;

	return NSERROR_OK;
}







netsurf-vince/pdf/desktop/gui_internal.h

/*
 * Copyright 2014 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 *
 * Interface to core interface table.
 *
 * \note must not be used by frontends directly.
 */

#ifndef _NETSURF_DESKTOP_GUI_INTERNAL_H_
#define _NETSURF_DESKTOP_GUI_INTERNAL_H_

#include "desktop/gui_table.h"

/**
 * The global operation table.
 */
extern struct netsurf_table *guit;

#endif







netsurf-vince/pdf/desktop/gui_table.h

/*
 * Copyright 2014 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * top level interface table.
 *
 * \note This should probably not be included directly but rather
 * through netsurf.h or gui_internal.h
 */

#ifndef _NETSURF_DESKTOP_GUI_TABLE_H_
#define _NETSURF_DESKTOP_GUI_TABLE_H_

struct gui_misc_table;
struct gui_window_table;
struct gui_download_table;
struct gui_clipboard_table;
struct gui_fetch_table;
struct gui_file_table;
struct gui_utf8_table;
struct gui_search_table;
struct gui_search_web_table;
struct gui_llcache_table;
struct gui_bitmap_table;
struct gui_layout_table;

/**
 * NetSurf operation function table
 *
 * Function table implementing interface operations for the browser core.
 */
struct netsurf_table {

	/**
	 * Browser table.
	 *
	 * Provides miscellaneous browser functionality.
	 *
	 * The table is mandantory and must be provided.
	 */
	struct gui_misc_table *misc;

	/**
	 * Window table.
	 *
	 * Provides all operations which affect a frontends display window.
	 *
	 * The table is mandantory and must be provided.
	 */
	struct gui_window_table *window;

	/**
	 * Download table.
	 *
	 * operations table for the download windows.
	 */
	struct gui_download_table *download;

	/**
	 * Clipboard table.
	 */
	struct gui_clipboard_table *clipboard;

	/**
	 * Fetcher table
	 *
	 * The table is mandantory and must be provided.
	 */
	struct gui_fetch_table *fetch;

	/**
	 * File table
	 *
	 * Provides file and filename operations to the core.
	 *
	 * The table is optional and may be NULL in which case the
	 * default posix compliant operations will be used.
	 */
	struct gui_file_table *file;

	/**
	 * UTF8 table.
	 *
	 * Provides for conversion between the gui local character
	 * encoding and utf8.
	 *
	 * The table optional and may be NULL which implies the local
	 * encoding is utf8.
	 */
	struct gui_utf8_table *utf8;

	/**
	 * Page search table.
	 *
	 * Provides routines for the interactive text search on a page.
	 */
	struct gui_search_table *search;

	/**
	 * Web search table.
	 *
	 * Used by the web search provider system.
	 *
	 * The table is optional and may be NULL which uses the
	 * default empty implementation.
	 */
	struct gui_search_web_table *search_web;

	/**
	 * Low level cache table.
	 *
	 * Used by the low level cache to push objects to persistant
	 * storage.
	 *
	 * The table is optional and may be NULL which uses the
	 * default implementation.
	 */
	struct gui_llcache_table *llcache;

	/**
	 * Bitmap table.
	 *
	 * Used by the image convertors as a generic interface to
	 * native platform-specific image formats.
	 *
	 * The table is mandantory and must be provided.
	 */
	struct gui_bitmap_table *bitmap;

	/**
	 * Layout table
	 *
	 * Used by the layout process to measure glyphs in a frontend
	 * specific manner.
	 *
	 * The table is mandantory and must be provided.
	 */
	struct gui_layout_table *layout;
};

#endif







netsurf-vince/pdf/desktop/hotlist.c

/*
 * Copyright 2012 John-Mark Bell <jmb@netsurf-browser.org>
 * Copyright 2013 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <errno.h>
#include <assert.h>
#include <stdlib.h>
#include <string.h>

#include <dom/dom.h>
#include <dom/bindings/hubbub/parser.h>

#include "utils/corestrings.h"
#include "utils/messages.h"
#include "utils/utils.h"
#include "utils/utf8.h"
#include "utils/libdom.h"
#include "utils/log.h"
#include "utils/nsurl.h"
#include "content/urldb.h"

#include "netsurf/misc.h"
#include "desktop/gui_internal.h"
#include "desktop/hotlist.h"
#include "desktop/treeview.h"
#include "netsurf/browser_window.h"

#define N_DAYS 28
#define N_SEC_PER_DAY (60 * 60 * 24)

enum hotlist_fields {
	HL_TITLE,
	HL_URL,
	HL_LAST_VISIT,
	HL_VISITS,
	HL_FOLDER,
	HL_N_FIELDS
};

struct hotlist_folder {
	treeview_node *folder;
	struct treeview_field_data data;
};

struct hotlist_ctx {
	treeview *tree;
	struct treeview_field_desc fields[HL_N_FIELDS];
	bool built;
	struct hotlist_folder *default_folder;
	char *save_path;
	bool save_scheduled;
};
struct hotlist_ctx hl_ctx;

struct hotlist_entry {
	nsurl *url;
	treeview_node *entry;

	struct treeview_field_data data[HL_N_FIELDS - 1];
};


/*
 * Get path for writing hotlist to
 *
 * \param path		The final path of the hotlist
 * \param loaded	Updated to the path to write the holist to
 * \return NSERROR_OK on success, or appropriate error otherwise
 */
static nserror hotlist_get_temp_path(const char *path, char **temp_path)
{
	const char *extension = "-bk";
	char *joined;
	int len;

	len = strlen(path) + strlen(extension);

	joined = malloc(len + 1);
	if (joined == NULL) {
		return NSERROR_NOMEM;
	}

	if (snprintf(joined, len + 1, "%s%s", path, extension) != len) {
		free(joined);
		return NSERROR_UNKNOWN;
	}

	*temp_path = joined;
	return NSERROR_OK;
}


/* Save the hotlist to to a file at the given path
 *
 * \param path  Path to save hotlist file to.  NULL path is a no-op.
 * \return NSERROR_OK on success, or appropriate error otherwise
 */
static nserror hotlist_save(const char *path)
{
	nserror res = NSERROR_OK;
	char *temp_path;

	/* NULL path is a no-op. */
	if (path == NULL) {
		return NSERROR_OK;
	}

	/* Get path to export to */
	res = hotlist_get_temp_path(path, &temp_path);
	if (res != NSERROR_OK) {
		return res;
	}

	/* Export to temp path */
	res = hotlist_export(temp_path, NULL);
	if (res != NSERROR_OK) {
		goto cleanup;
	}

	/* Remove old hotlist to handle non-POSIX rename() implementations. */
	(void)remove(path);

	/* Replace any old hotlist file with the one we just saved */
	if (rename(temp_path, path) != 0) {
		res = NSERROR_SAVE_FAILED;
		NSLOG(netsurf, INFO, "Error renaming hotlist: %s.",
		      strerror(errno));
		goto cleanup;
	}

cleanup:
	free(temp_path);

	return res;
}


/**
 * Scheduler callback for saving the hotlist.
 *
 * \param p  Unused user data.
 */
static void hotlist_schedule_save_cb(void *p)
{
	hl_ctx.save_scheduled = false;
	hotlist_save(hl_ctx.save_path);
}


/**
 * Schedule a hotlist save.
 *
 * \return NSERROR_OK on success, or appropriate error otherwise
 */
static nserror hotlist_schedule_save(void)
{
	if (hl_ctx.save_scheduled == false && hl_ctx.save_path != NULL) {
		nserror err = guit->misc->schedule(10 * 1000,
				hotlist_schedule_save_cb, NULL);
		if (err != NSERROR_OK) {
			return err;
		}
		hl_ctx.save_scheduled = true;
	}

	return NSERROR_OK;
}


/**
 * Set a hotlist entry's data from the url_data.
 *
 * \param e    hotlist entry to set up.
 * \param data Data associated with entry's URL.
 * \return NSERROR_OK on success, appropriate error otherwise.
 */
static nserror hotlist_create_treeview_field_visits_data(
		struct hotlist_entry *e, const struct url_data *data)
{
	char buffer[16];
	const char *last_visited;
	char *last_visited2;
	int len;

	/* Last visited */
	if (data->visits != 0) {
		last_visited = ctime(&data->last_visit);
		last_visited2 = strdup(last_visited);
		len = 24;
	} else {
		last_visited2 = strdup("-");
		len = 1;
	}
	if (last_visited2 == NULL) {
		return NSERROR_NOMEM;

	} else if (len == 24) {
		assert(last_visited2[24] == '\n');
		last_visited2[24] = '\0';
	}

	e->data[HL_LAST_VISIT].field = hl_ctx.fields[HL_LAST_VISIT].field;
	e->data[HL_LAST_VISIT].value = last_visited2;
	e->data[HL_LAST_VISIT].value_len = len;

	/* Visits */
	len = snprintf(buffer, 16, "%u", data->visits);
	if (len == 16) {
		len--;
		buffer[len] = '\0';
	}

	e->data[HL_VISITS].field = hl_ctx.fields[HL_VISITS].field;
	e->data[HL_VISITS].value = strdup(buffer);
	if (e->data[HL_VISITS].value == NULL) {
		free((void*)e->data[HL_LAST_VISIT].value);
		return NSERROR_NOMEM;
	}
	e->data[HL_VISITS].value_len = len;

	return NSERROR_OK;
}


/**
 * Set a hotlist entry's data from the url_data.
 *
 * \param e     hotlist entry to set up
 * \param title Title for entry, or NULL if using title from data
 * \param data  Data associated with entry's URL
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static nserror hotlist_create_treeview_field_data(
		struct hotlist_entry *e, const char *title,
		const struct url_data *data)
{
	nserror err;

	/* "URL" field */
	e->data[HL_URL].field = hl_ctx.fields[HL_URL].field;
	e->data[HL_URL].value = nsurl_access(e->url);
	e->data[HL_URL].value_len = nsurl_length(e->url);

	/* "Title" field */
	if (title == NULL) {
		/* Title not provided; use one from URL data */
		title = (data->title != NULL) ?
				data->title : nsurl_access(e->url);
	}

	e->data[HL_TITLE].field = hl_ctx.fields[HL_TITLE].field;
	e->data[HL_TITLE].value = strdup(title);
	if (e->data[HL_TITLE].value == NULL) {
		return NSERROR_NOMEM;
	}
	e->data[HL_TITLE].value_len = (e->data[HL_TITLE].value != NULL) ?
			strlen(title) : 0;

	/* "Last visited" and "Visits" fields */
	err = hotlist_create_treeview_field_visits_data(e, data);
	if (err != NSERROR_OK) {
		free((void*)e->data[HL_TITLE].value);
		return NSERROR_OK;
	}

	return NSERROR_OK;
}


/**
 * Add a hotlist entry to the treeview
 *
 * \param e		Entry to add to treeview
 * \param relation	Existing node to insert as relation of, or NULL
 * \param rel		Folder's relationship to relation
 * \return NSERROR_OK on success, or appropriate error otherwise
 *
 * It is assumed that the entry is unique (for its URL) in the global
 * hotlist table
 */
static nserror hotlist_entry_insert(struct hotlist_entry *e,
		treeview_node *relation, enum treeview_relationship rel)
{
	nserror err;

	err = treeview_create_node_entry(hl_ctx.tree, &(e->entry),
			relation, rel, e->data, e, hl_ctx.built ?
			TREE_OPTION_NONE : TREE_OPTION_SUPPRESS_RESIZE |
					TREE_OPTION_SUPPRESS_REDRAW);
	if (err != NSERROR_OK) {
		return err;
	}

	return NSERROR_OK;
}


/**
 * Delete a hotlist entry
 *
 * This does not delete the treeview node, rather it should only be called from
 * the treeview node delete event message.
 *
 * \param e		Entry to delete
 */
static void hotlist_delete_entry_internal(struct hotlist_entry *e)
{
	assert(e != NULL);
	assert(e->entry == NULL);

	/* Destroy fields */
	free((void *)e->data[HL_TITLE].value); /* Eww */
	free((void *)e->data[HL_LAST_VISIT].value); /* Eww */
	free((void *)e->data[HL_VISITS].value); /* Eww */
	nsurl_unref(e->url);

	/* Destroy entry */
	free(e);
}


/**
 * Create hotlist entry data for URL.
 *
 * \param url		URL for entry to add to hotlist.
 * \param title		Title for entry, or NULL if using title from data
 * \param data		URL data for the entry, or NULL
 * \param entry		Updated to new hotlist entry data
 * \return NSERROR_OK on success, or appropriate error otherwise
 */
static nserror hotlist_create_entry(nsurl *url, const char *title,
		const struct url_data *data, struct hotlist_entry **entry)
{
	nserror err;
	struct hotlist_entry *e;

	assert(url != NULL);

	*entry = NULL;

	if (data == NULL) {
		/* Get the URL data */
		data = urldb_get_url_data(url);
		if (data == NULL) {
			/* No entry in database, so add one */
			urldb_add_url(url);
			/* now attempt to get url data */
			data = urldb_get_url_data(url);
		}
		if (data == NULL) {
			return NSERROR_NOMEM;
		}
	}

	/* Create new local hotlist entry */
	e = malloc(sizeof(struct hotlist_entry));
	if (e == NULL) {
		return NSERROR_NOMEM;
	}

	e->url = nsurl_ref(url);
	e->entry = NULL;

	err = hotlist_create_treeview_field_data(e, title, data);
	if (err != NSERROR_OK) {
		nsurl_unref(e->url);
		free(e);
		return err;
	}

	*entry = e;

	return NSERROR_OK;
}


/**
 * Add an entry to the hotlist (creates the entry).
 *
 * \param url		URL for entry to add to hotlist.
 * \param title		Title for entry, or NULL if using title from data
 * \param data		URL data for the entry, or NULL
 * \param relation	Existing node to insert as relation of, or NULL
 * \param rel		Entry's relationship to relation
 * \param entry		Updated to new treeview entry node
 * \return NSERROR_OK on success, or appropriate error otherwise
 */
static nserror hotlist_add_entry_internal(nsurl *url, const char *title,
		const struct url_data *data, treeview_node *relation,
		enum treeview_relationship rel, treeview_node **entry)
{
	nserror err;
	struct hotlist_entry *e;

	err = hotlist_create_entry(url, title, data, &e);
	if (err != NSERROR_OK) {
		return err;
	}

	err = hotlist_entry_insert(e, relation, rel);
	if (err != NSERROR_OK) {
		hotlist_delete_entry_internal(e);
		return err;
	}

	/* Make this URL persistent */
	urldb_set_url_persistence(url, true);

	*entry = e->entry;

	return NSERROR_OK;
}


/**
 * Add folder to the hotlist (creates the folder).
 *
 * \param title		Title for folder, or NULL if using title from data
 * \param relation	Existing node to insert as relation of, or NULL
 * \param rel		Folder's relationship to relation
 * \param folder	Updated to new hotlist folder data
 * \param default_folder Add to the default folder.
 * \return NSERROR_OK on success, or appropriate error otherwise
 */
static nserror hotlist_add_folder_internal(
		const char *title, treeview_node *relation,
		enum treeview_relationship rel, struct hotlist_folder **folder,
		bool default_folder)
{
	struct hotlist_folder *f;
	treeview_node_options_flags flags = TREE_OPTION_NONE;
	treeview_node *n;
	nserror err;

	if (title == NULL) {
		title = messages_get("NewFolderName");
	}

	/* Create the title field */
	f = malloc(sizeof(struct hotlist_folder));
	if (f == NULL) {
		return NSERROR_NOMEM;
	}
	f->data.field = hl_ctx.fields[HL_FOLDER].field;
	f->data.value = strdup(title);
	if (f->data.value == NULL) {
		free(f);
		return NSERROR_NOMEM;
	}
	f->data.value_len = strlen(title);

	if (!hl_ctx.built)
		flags |= TREE_OPTION_SUPPRESS_RESIZE |
				TREE_OPTION_SUPPRESS_REDRAW;
	if (default_folder)
		flags |= TREE_OPTION_SPECIAL_DIR;

	err = treeview_create_node_folder(hl_ctx.tree,
			&n, relation, rel, &f->data, f, flags);
	if (err != NSERROR_OK) {
		free((void*)f->data.value); /* Eww */
		free(f);
		return err;
	}

	f->folder = n;
	*folder = f;

	return NSERROR_OK;
}


static nserror hotlist_tree_node_folder_cb(
		struct treeview_node_msg msg, void *data)
{
	struct hotlist_folder *f = data;
	const char *old_text;
	bool match;

	switch (msg.msg) {
	case TREE_MSG_NODE_DELETE:
		if (f == hl_ctx.default_folder)
			hl_ctx.default_folder = NULL;
		free((void*)f->data.value); /* Eww */
		free(f);
		break;

	case TREE_MSG_NODE_EDIT:
		if (lwc_string_isequal(hl_ctx.fields[HL_FOLDER].field,
				msg.data.node_edit.field, &match) ==
				lwc_error_ok && match == true &&
				msg.data.node_edit.text != NULL &&
				msg.data.node_edit.text[0] != '\0') {
			/* Requst to change the folder title text */
			old_text = f->data.value;
			f->data.value = strdup(msg.data.node_edit.text);

			if (f->data.value == NULL) {
				f->data.value = old_text;
			} else {
				f->data.value_len = strlen(f->data.value);
				treeview_update_node_folder(hl_ctx.tree,
						f->folder, &f->data, f);
				free((void *)old_text);
			}
		}
		break;

	case TREE_MSG_NODE_LAUNCH:
		break;
	}

	return NSERROR_OK;
}

/**
 * callback for hotlist treeview entry manipulation.
 */
static nserror
hotlist_tree_node_entry_cb(struct treeview_node_msg msg, void *data)
{
	struct hotlist_entry *e = data;
	const char *old_text;
	nsurl *old_url;
	nsurl *url;
	nserror err = NSERROR_OK;
	bool match;

	switch (msg.msg) {
	case TREE_MSG_NODE_DELETE:
		e->entry = NULL;
		hotlist_delete_entry_internal(e);

		err = hotlist_schedule_save();
		break;

	case TREE_MSG_NODE_EDIT:
		if (lwc_string_isequal(hl_ctx.fields[HL_TITLE].field,
				msg.data.node_edit.field, &match) ==
				lwc_error_ok && match == true &&
				msg.data.node_edit.text != NULL &&
				msg.data.node_edit.text[0] != '\0') {
			/* Requst to change the entry title text */
			old_text = e->data[HL_TITLE].value;
			e->data[HL_TITLE].value =
					strdup(msg.data.node_edit.text);

			if (e->data[HL_TITLE].value == NULL) {
				e->data[HL_TITLE].value = old_text;
			} else {
				e->data[HL_TITLE].value_len =
						strlen(e->data[HL_TITLE].value);
				treeview_update_node_entry(hl_ctx.tree,
						e->entry, e->data, e);
				free((void *)old_text);
			}

			err = hotlist_schedule_save();

		} else if (lwc_string_isequal(hl_ctx.fields[HL_URL].field,
				msg.data.node_edit.field, &match) ==
				lwc_error_ok && match == true &&
				msg.data.node_edit.text != NULL &&
				msg.data.node_edit.text[0] != '\0') {
			/* Requst to change the entry URL text */
			err = nsurl_create(msg.data.node_edit.text, &url);
			if (err == NSERROR_OK) {
				old_url = e->url;

				e->url = url;
				e->data[HL_URL].value = nsurl_access(url);
				e->data[HL_URL].value_len = nsurl_length(e->url);

				treeview_update_node_entry(hl_ctx.tree,
						   e->entry, e->data, e);
				nsurl_unref(old_url);

				err = hotlist_schedule_save();
			}
		}
		break;

	case TREE_MSG_NODE_LAUNCH:
	{
		struct browser_window *existing = NULL;
		enum browser_window_create_flags flags = BW_CREATE_HISTORY;

		/* TODO: Set existing to window that new tab appears in */

		if (msg.data.node_launch.mouse &
				(BROWSER_MOUSE_MOD_1 | BROWSER_MOUSE_MOD_2) ||
				existing == NULL) {
			/* Shift or Ctrl launch, open in new window rather
			 * than tab. */
			/* TODO: flags ^= BW_CREATE_TAB; */
		}

		err = browser_window_create(flags, e->url, NULL,
				existing, NULL);
	}
		break;
	}
	return err;
}

struct treeview_callback_table hl_tree_cb_t = {
	.folder = hotlist_tree_node_folder_cb,
	.entry = hotlist_tree_node_entry_cb
};



typedef struct {
	treeview *tree;
	treeview_node *rel;
	enum treeview_relationship relshp;
	bool last_was_h4;
	dom_string *title;
} hotlist_load_ctx;


/**
 * Parse an entry represented as a li.
 *
 * \param li DOM node for parsed li
 * \param ctx Our hotlist loading context.
 * \return NSERROR_OK on success, or appropriate error otherwise
 */
static nserror hotlist_load_entry(dom_node *li, hotlist_load_ctx *ctx)
{
	dom_node *a;
	dom_string *title1, *url1;
	const char *title;
	nsurl *url;
	dom_exception derror;
	nserror err;

	/* The li must contain an "a" element */
	a = libdom_find_first_element(li, corestring_lwc_a);
	if (a == NULL) {
		NSLOG(netsurf, INFO, "Missing <a> in <li>");
		return NSERROR_INVALID;
	}

	derror = dom_node_get_text_content(a, &title1);
	if (derror != DOM_NO_ERR) {
		NSLOG(netsurf, INFO, "No title");
		dom_node_unref(a);
		return NSERROR_INVALID;
	}

	derror = dom_element_get_attribute(a, corestring_dom_href, &url1);
	if (derror != DOM_NO_ERR || url1 == NULL) {
		NSLOG(netsurf, INFO, "No URL");
		dom_string_unref(title1);
		dom_node_unref(a);
		return NSERROR_INVALID;
	}
	dom_node_unref(a);

	if (title1 != NULL) {
		title = dom_string_data(title1);
	} else {
		title = messages_get("NoTitle");
	}

	/* Need to get URL as a nsurl object */
	err = nsurl_create(dom_string_data(url1), &url);
	dom_string_unref(url1);

	if (err != NSERROR_OK) {
		NSLOG(netsurf, INFO, "Failed normalising '%s'",
		      dom_string_data(url1));

		if (title1 != NULL) {
			dom_string_unref(title1);
		}

		return err;
	}

	/* Add the entry */
	err = hotlist_add_entry_internal(url, title, NULL, ctx->rel,
			ctx->relshp, &ctx->rel);
	nsurl_unref(url);
	if (title1 != NULL) {
		dom_string_unref(title1);
	}
	ctx->relshp = TREE_REL_NEXT_SIBLING;

	if (err != NSERROR_OK) {
		return err;
	}

	return NSERROR_OK;
}


/*
 * Callback for libdom_iterate_child_elements, which despite the namespace is
 * a NetSurf function.
 *
 * \param node		Node that is a child of the directory UL node
 * \param ctx		Our hotlist loading context.
 */
static nserror hotlist_load_directory_cb(dom_node *node, void *ctx);

/**
 * Parse a directory represented as a ul.
 *
 * \param ul DOM node for parsed ul.
 * \param ctx The hotlist context.
 * \return NSERROR_OK on success, or appropriate error otherwise
 */
static nserror hotlist_load_directory(dom_node *ul, hotlist_load_ctx *ctx)
{
	assert(ul != NULL);
	assert(ctx != NULL);

	return libdom_iterate_child_elements(ul,
			hotlist_load_directory_cb, ctx);
}


/* Documented above, in forward declaration */
nserror hotlist_load_directory_cb(dom_node *node, void *ctx)
{
	/* TODO: return appropriate errors */
	hotlist_load_ctx *current_ctx = ctx;
	dom_string *name;
	dom_exception error;
	nserror err;

	/* The ul may contain entries as a li, or directories as
	 * an h4 followed by a ul. Non-element nodes may be present
	 * (eg. text, comments), and are ignored. */

	error = dom_node_get_node_name(node, &name);
	if (error != DOM_NO_ERR || name == NULL)
		return NSERROR_DOM;

	if (dom_string_caseless_lwc_isequal(name, corestring_lwc_li)) {
		/* Entry handling */
		hotlist_load_entry(node, current_ctx);
		current_ctx->last_was_h4 = false;

	} else if (dom_string_caseless_lwc_isequal(name, corestring_lwc_h4)) {
		/* Directory handling, part 1: Get title from H4 */
		dom_string *title;

		error = dom_node_get_text_content(node, &title);
		if (error != DOM_NO_ERR || title == NULL) {
			NSLOG(netsurf, INFO,
			      "Empty <h4> or memory exhausted.");
			dom_string_unref(name);
			return NSERROR_DOM;
		}

		if (current_ctx->title != NULL)
			dom_string_unref(current_ctx->title);
		current_ctx->title = title;
		current_ctx->last_was_h4 = true;

	} else if (current_ctx->last_was_h4 &&
			dom_string_caseless_lwc_isequal(name, 
					corestring_lwc_ul)) {
		/* Directory handling, part 2: Make node, and handle children */
		const char *title;
		dom_string *id;
		struct hotlist_folder *f;
		hotlist_load_ctx new_ctx;
		treeview_node *rel;
		bool default_folder = false;

		/* Check if folder should be default folder */
		error = dom_element_get_attribute(node, corestring_dom_id, &id);
		if (error != DOM_NO_ERR) {
			dom_string_unref(name);
			return NSERROR_NOMEM;
		}
		if (id != NULL) {
			if (dom_string_lwc_isequal(id, corestring_lwc_default))
				default_folder = true;

			dom_string_unref(id);
		}

		title = dom_string_data(current_ctx->title);

		/* Add folder node */
		err = hotlist_add_folder_internal(title, current_ctx->rel,
				current_ctx->relshp, &f, default_folder);
		if (err != NSERROR_OK) {
			dom_string_unref(name);
			return NSERROR_NOMEM;
		}

		if (default_folder)
			hl_ctx.default_folder = f;

		rel = f->folder;
		current_ctx->rel = rel;
		current_ctx->relshp = TREE_REL_NEXT_SIBLING;

		new_ctx.tree = current_ctx->tree;
		new_ctx.rel = rel;
		new_ctx.relshp = TREE_REL_FIRST_CHILD;
		new_ctx.last_was_h4 = false;
		new_ctx.title = NULL;

		/* And load its contents */
		err = hotlist_load_directory(node, &new_ctx);
		if (err != NSERROR_OK) {
			dom_string_unref(name);
			return NSERROR_NOMEM;
		}

		if (new_ctx.title != NULL) {
			dom_string_unref(new_ctx.title);
			new_ctx.title = NULL;
		}
		current_ctx->last_was_h4 = false;
	} else {
		current_ctx->last_was_h4 = false;
	}

	dom_string_unref(name);

	return NSERROR_OK;
}


/*
 * Load the hotlist data from file
 *
 * \param path		The path to load the hotlist file from, or NULL
 * \param loaded	Updated to true iff hotlist file loaded, else set false
 * \return NSERROR_OK on success, or appropriate error otherwise
 */
static nserror hotlist_load(const char *path, bool *loaded)
{
	dom_document *document;
	dom_node *html, *body, *ul;
	hotlist_load_ctx ctx;
	char *temp_path;
	nserror err;

	*loaded = false;

	/* Handle no path */
	if (path == NULL) {
		NSLOG(netsurf, INFO, "No hotlist file path provided.");
		return NSERROR_OK;
	}

	/* Get temp hotlist write path */
	err = hotlist_get_temp_path(path, &temp_path);
	if (err != NSERROR_OK) {
		return err;
	}

	/* Load hotlist file */
	err = libdom_parse_file(path, "iso-8859-1", &document);
	if (err != NSERROR_OK) {
		err = libdom_parse_file(temp_path, "iso-8859-1", &document);
		if (err != NSERROR_OK) {
			free(temp_path);
			return err;
		}
	}
	free(temp_path);

	/* Find HTML element */
	html = libdom_find_first_element((dom_node *) document,
			corestring_lwc_html);
	if (html == NULL) {
		dom_node_unref(document);
		NSLOG(netsurf, WARNING,
		      "%s (<html> not found)",
		      messages_get("TreeLoadError"));
		return NSERROR_OK;
	}

	/* Find BODY element */
	body = libdom_find_first_element(html, corestring_lwc_body);
	if (body == NULL) {
		dom_node_unref(html);
		dom_node_unref(document);
		NSLOG(netsurf, WARNING,
		      "%s (<html>...<body> not found)",
		      messages_get("TreeLoadError"));
		return NSERROR_OK;
	}

	/* Find UL element */
	ul = libdom_find_first_element(body, corestring_lwc_ul);
	if (ul == NULL) {
		dom_node_unref(body);
		dom_node_unref(html);
		dom_node_unref(document);
		NSLOG(netsurf, WARNING,
		      "%s (<html>...<body>...<ul> not found.)",
		      messages_get("TreeLoadError"));
		return NSERROR_OK;
	}

	/* Set up the hotlist loading context */
	ctx.tree = hl_ctx.tree;
	ctx.rel = NULL;
	ctx.relshp = TREE_REL_FIRST_CHILD;
	ctx.last_was_h4 = false;
	ctx.title = NULL;

	err = hotlist_load_directory(ul, &ctx);

	if (ctx.title != NULL) {
		dom_string_unref(ctx.title);
		ctx.title = NULL;
	}

	dom_node_unref(ul);
	dom_node_unref(body);
	dom_node_unref(html);
	dom_node_unref(document);

	if (err != NSERROR_OK) {
		NSLOG(netsurf, WARNING,
		      "%s (Failed building tree.)",
		      messages_get("TreeLoadError"));
		return NSERROR_OK;
	}

	*loaded = true;

	return NSERROR_OK;
}


/*
 * Generate default hotlist
 *
 * \return NSERROR_OK on success, or appropriate error otherwise
 */
static nserror hotlist_generate(void)
{
	int i;
	struct hotlist_folder *f;
	treeview_node *e;
	const char *title;
	nserror err;
	nsurl *url;
	static const struct {
		const char *url;
		const char *msg_key;
	} default_entries[] = {
		{ "http://www.netsurf-browser.org/",
				"HotlistHomepage" },
		{ "http://www.netsurf-browser.org/downloads/",
				"HotlistDownloads" },
		{ "http://www.netsurf-browser.org/documentation",
				"HotlistDocumentation" },
		{ "http://www.netsurf-browser.org/contact",
				"HotlistContact" }
	};
	const int n_entries = sizeof(default_entries) /
			sizeof(default_entries[0]);

	/* First make "NetSurf" folder for defualt entries */
	title = "NetSurf";
	err = hotlist_add_folder_internal(title, NULL,
			TREE_REL_FIRST_CHILD, &f, false);
	if (err != NSERROR_OK) {
		return err;
	}

	/* And add entries as children of folder node */
	for (i = n_entries - 1; i >= 0; i--) {
		/* Get URL as nsurl object */
		err = nsurl_create(default_entries[i].url, &url);
		if (err != NSERROR_OK) {
			return NSERROR_NOMEM;
		}

		title = messages_get(default_entries[i].msg_key);

		/* Build the node */
		err = hotlist_add_entry_internal(url, title,
				NULL, f->folder, TREE_REL_FIRST_CHILD, &e);
		nsurl_unref(url);

		if (err != NSERROR_OK) {
			return NSERROR_NOMEM;
		}
	}

	return NSERROR_OK;
}


struct treeview_export_walk_ctx {
	FILE *fp;
};

/** Callback for treeview_walk node entering */
static nserror hotlist_export_enter_cb(void *ctx, void *node_data,
		enum treeview_node_type type, bool *abort)
{
	struct treeview_export_walk_ctx *tw = ctx;
	nserror ret;

	if (type == TREE_NODE_ENTRY) {
		struct hotlist_entry *e = node_data;
		char *t_text;
		char *u_text;

		ret = utf8_to_html(e->data[HL_TITLE].value, "iso-8859-1",
				e->data[HL_TITLE].value_len, &t_text);
		if (ret != NSERROR_OK)
			return NSERROR_SAVE_FAILED;

		ret = utf8_to_html(e->data[HL_URL].value, "iso-8859-1",
				e->data[HL_URL].value_len, &u_text);
		if (ret != NSERROR_OK) {
			free(t_text);
			return NSERROR_SAVE_FAILED;
		}

		fprintf(tw->fp, "<li><a href=\"%s\">%s</a></li>\n",
			u_text, t_text);

		free(t_text);
		free(u_text);

	} else if (type == TREE_NODE_FOLDER) {
		struct hotlist_folder *f = node_data;
		char *f_text;

		ret = utf8_to_html(f->data.value, "iso-8859-1",
				f->data.value_len, &f_text);
		if (ret != NSERROR_OK)
			return NSERROR_SAVE_FAILED;

		if (f == hl_ctx.default_folder) {
			fprintf(tw->fp, "<h4>%s</h4>\n<ul id=\"default\">\n",
					f_text);
		} else {
			fprintf(tw->fp, "<h4>%s</h4>\n<ul>\n", f_text);
		}

		free(f_text);
	}

	return NSERROR_OK;
}
/** Callback for treeview_walk node leaving */
static nserror hotlist_export_leave_cb(void *ctx, void *node_data,
		enum treeview_node_type type, bool *abort)
{
	struct treeview_export_walk_ctx *tw = ctx;

	if (type == TREE_NODE_FOLDER) {
		fputs("</ul>\n", tw->fp);
	}

	return NSERROR_OK;
}
/* Exported interface, documented in hotlist.h */
nserror hotlist_export(const char *path, const char *title)
{
	struct treeview_export_walk_ctx tw;
	nserror err;
	FILE *fp;

	fp = fopen(path, "w");
	if (fp == NULL)
		return NSERROR_SAVE_FAILED;

	if (title == NULL)
		title = "NetSurf hotlist";

	/* The Acorn Browse Hotlist format, which we mimic[*], is invalid HTML
	 * claming to be valid.
	 * [*] Why? */
	fputs("<!DOCTYPE html "
		"PUBLIC \"//W3C/DTD HTML 4.01//EN\" "
		"\"http://www.w3.org/TR/html4/strict.dtd\">\n", fp);
	fputs("<html>\n<head>\n", fp);
	fputs("<meta http-equiv=\"Content-Type\" "
		"content=\"text/html; charset=iso-8859-1\">\n", fp);
	fprintf(fp, "<title>%s</title>\n", title);
	fputs("</head>\n<body>\n<ul>\n", fp);

	tw.fp = fp;
	err = treeview_walk(hl_ctx.tree, NULL,
			hotlist_export_enter_cb,
			hotlist_export_leave_cb,
			&tw, TREE_NODE_ENTRY | TREE_NODE_FOLDER);
	if (err != NSERROR_OK)
		return err;

	fputs("</ul>\n</body>\n</html>\n", fp);

	fclose(fp);

	return NSERROR_OK;
}


struct hotlist_iterate_ctx {
	hotlist_folder_enter_cb enter_cb;
	hotlist_address_cb address_cb;
	hotlist_folder_leave_cb leave_cb;
	void *ctx;
};
/** Callback for hotlist_iterate node entering */
static nserror hotlist_iterate_enter_cb(void *ctx, void *node_data,
		enum treeview_node_type type, bool *abort)
{
	struct hotlist_iterate_ctx *data = ctx;

	if (type == TREE_NODE_ENTRY && data->address_cb != NULL) {
		struct hotlist_entry *e = node_data;
		data->address_cb(data->ctx, e->url,
				e->data[HL_TITLE].value);

	} else if (type == TREE_NODE_FOLDER && data->enter_cb != NULL) {
		struct hotlist_folder *f = node_data;
		data->enter_cb(data->ctx, f->data.value);
	}

	return NSERROR_OK;
}
/** Callback for hotlist_iterate node leaving */
static nserror hotlist_iterate_leave_cb(void *ctx, void *node_data,
		enum treeview_node_type type, bool *abort)
{
	struct hotlist_iterate_ctx *data = ctx;

	if (type == TREE_NODE_FOLDER && data->leave_cb != NULL) {
		data->leave_cb(data->ctx);
	}

	return NSERROR_OK;
}
/* Exported interface, documented in hotlist.h */
nserror hotlist_iterate(void *ctx,
		hotlist_folder_enter_cb enter_cb,
		hotlist_address_cb address_cb,
		hotlist_folder_leave_cb leave_cb)
{
	struct hotlist_iterate_ctx data;
	nserror err;

	data.enter_cb = enter_cb;
	data.address_cb = address_cb;
	data.leave_cb = leave_cb;
	data.ctx = ctx;

	err = treeview_walk(hl_ctx.tree, NULL,
			hotlist_iterate_enter_cb,
			hotlist_iterate_leave_cb,
			&data, TREE_NODE_ENTRY | TREE_NODE_FOLDER);
	if (err != NSERROR_OK)
		return err;

	return NSERROR_OK;
}


/**
 * Initialise the treeview entry feilds
 *
 * \return NSERROR_OK on success, or appropriate error otherwise
 */
static nserror hotlist_initialise_entry_fields(void)
{
	int i;
	const char *label;

	for (i = 0; i < HL_N_FIELDS; i++)
		hl_ctx.fields[i].field = NULL;

	hl_ctx.fields[HL_TITLE].flags = TREE_FLAG_DEFAULT | 
			TREE_FLAG_ALLOW_EDIT;
	label = "TreeviewLabelTitle";
	label = messages_get(label);
	if (lwc_intern_string(label, strlen(label),
			&hl_ctx.fields[HL_TITLE].field) !=
			lwc_error_ok) {
		goto error;
	}

	hl_ctx.fields[HL_URL].flags =
			TREE_FLAG_ALLOW_EDIT |
			TREE_FLAG_COPY_TEXT |
			TREE_FLAG_SEARCHABLE;
	label = "TreeviewLabelURL";
	label = messages_get(label);
	if (lwc_intern_string(label, strlen(label),
			&hl_ctx.fields[HL_URL].field) !=
			lwc_error_ok) {
		goto error;
	}

	hl_ctx.fields[HL_LAST_VISIT].flags = TREE_FLAG_SHOW_NAME;
	label = "TreeviewLabelLastVisit";
	label = messages_get(label);
	if (lwc_intern_string(label, strlen(label),
			&hl_ctx.fields[HL_LAST_VISIT].field) !=
			lwc_error_ok) {
		goto error;
	}

	hl_ctx.fields[HL_VISITS].flags = TREE_FLAG_SHOW_NAME;
	label = "TreeviewLabelVisits";
	label = messages_get(label);
	if (lwc_intern_string(label, strlen(label),
			&hl_ctx.fields[HL_VISITS].field) !=
			lwc_error_ok) {
		goto error;
	}

	hl_ctx.fields[HL_FOLDER].flags = TREE_FLAG_DEFAULT | 
			TREE_FLAG_ALLOW_EDIT;
	label = "TreeviewLabelFolder";
	label = messages_get(label);
	if (lwc_intern_string(label, strlen(label),
			&hl_ctx.fields[HL_FOLDER].field) !=
			lwc_error_ok) {
		return false;
	}

	return NSERROR_OK;

error:
	for (i = 0; i < HL_N_FIELDS; i++)
		if (hl_ctx.fields[i].field != NULL)
			lwc_string_unref(hl_ctx.fields[i].field);

	return NSERROR_UNKNOWN;
}


/*
 * Populate the hotlist from file, or generate default hotlist if no file
 *
 * \param path		The path to load the hotlist file from, or NULL
 * \return NSERROR_OK on success, or appropriate error otherwise
 */
static nserror hotlist_populate(const char *path)
{
	nserror err;
	bool loaded;

	/* Load hotlist file */
	err = hotlist_load(path, &loaded);

	if (loaded && err == NSERROR_OK)
		return err;

	/* Couldn't load hotlist, generate a default one */
	err = hotlist_generate();
	if (err != NSERROR_OK) {
		return err;
	}

	return NSERROR_OK;
}


/* Exported interface, documented in hotlist.h */
nserror hotlist_init(
		const char *load_path,
		const char *save_path)
{
	nserror err;

	err = treeview_init();
	if (err != NSERROR_OK) {
		return err;
	}

	NSLOG(netsurf, INFO, "Loading hotlist");

	hl_ctx.tree = NULL;
	hl_ctx.built = false;
	hl_ctx.default_folder = NULL;

	/* Store the save path */
	if (save_path != NULL) {
		hl_ctx.save_path = strdup(save_path);
		if (hl_ctx.save_path == NULL) {
			return NSERROR_NOMEM;
		}
	} else {
		hl_ctx.save_path = NULL;
	}

	/* Init. hotlist treeview entry fields */
	err = hotlist_initialise_entry_fields();
	if (err != NSERROR_OK) {
		free(hl_ctx.save_path);
		hl_ctx.tree = NULL;
		return err;
	}

	/* Create the hotlist treeview */
	err = treeview_create(&hl_ctx.tree, &hl_tree_cb_t,
			HL_N_FIELDS, hl_ctx.fields, NULL, NULL,
			TREEVIEW_SEARCHABLE);
	if (err != NSERROR_OK) {
		free(hl_ctx.save_path);
		hl_ctx.tree = NULL;
		return err;
	}

	/* Populate the hotlist */
	err = hotlist_populate(load_path);
	if (err != NSERROR_OK) {
		free(hl_ctx.save_path);
		return err;
	}

	/* Hotlist tree is built
	 * We suppress the treeview height callback on entry insertion before
	 * the treeview is built. */
	hl_ctx.built = true;

	NSLOG(netsurf, INFO, "Loaded hotlist");

	return NSERROR_OK;
}


/* Exported interface, documented in hotlist.h */
nserror hotlist_manager_init(struct core_window_callback_table *cw_t,
		void *core_window_handle)
{
	nserror err;

	/* Create the hotlist treeview */
	err = treeview_cw_attach(hl_ctx.tree, cw_t, core_window_handle);
	if (err != NSERROR_OK) {
		return err;
	}

	/* Inform client of window height */
	treeview_get_height(hl_ctx.tree);

	return NSERROR_OK;
}


/* Exported interface, documented in hotlist.h */
nserror hotlist_manager_fini(void)
{
	nserror err;

	/* Create the hotlist treeview */
	err = treeview_cw_detach(hl_ctx.tree);
	if (err != NSERROR_OK) {
		return err;
	}

	return NSERROR_OK;
}


/* Exported interface, documented in hotlist.h */
nserror hotlist_fini(void)
{
	int i;
	nserror err;

	NSLOG(netsurf, INFO, "Finalising hotlist");

	/* Remove any existing scheduled save callback */
	guit->misc->schedule(-1, hotlist_schedule_save_cb, NULL);
	hl_ctx.save_scheduled = false;

	/* Save the hotlist */
	err = hotlist_save(hl_ctx.save_path);
	if (err != NSERROR_OK) {
		NSLOG(netsurf, INFO, "Problem saving the hotlist.");
	}

	free(hl_ctx.save_path);

	/* Destroy the hotlist treeview */
	err = treeview_destroy(hl_ctx.tree);
	if (err != NSERROR_OK) {
		NSLOG(netsurf, INFO, "Problem destroying the hotlist treeview.");
	}
	hl_ctx.built = false;

	/* Free hotlist treeview entry fields */
	for (i = 0; i < HL_N_FIELDS; i++)
		if (hl_ctx.fields[i].field != NULL)
			lwc_string_unref(hl_ctx.fields[i].field);

	err = treeview_fini();
	if (err != NSERROR_OK) {
		return err;
	}

	NSLOG(netsurf, INFO, "Finalised hotlist");

	return err;
}


/* Exported interface, documented in hotlist.h */
nserror hotlist_add_url(nsurl *url)
{
	treeview_node *entry;
	nserror err;

	/* If we don't have a hotlist at the moment, just return OK */
	if (hl_ctx.tree == NULL)
		return NSERROR_OK;

	/* Make the default folder, if we don't have one */
	if (hl_ctx.default_folder == NULL) {
		const char *temp = messages_get("HotlistDefaultFolderName");
		struct hotlist_folder *f;
		err = hotlist_add_folder_internal(temp, NULL,
				TREE_REL_FIRST_CHILD, &f, true);
		if (err != NSERROR_OK)
			return err;

		if (f == NULL)
			return NSERROR_NOMEM;

		hl_ctx.default_folder = f;
	}

	/* Add new entry to default folder */
	err = hotlist_add_entry_internal(url, NULL, NULL,
			hl_ctx.default_folder->folder,
			TREE_REL_FIRST_CHILD, &entry);
	if (err != NSERROR_OK)
		return err;

	/* Ensure default folder is expanded */
	err = treeview_node_expand(hl_ctx.tree, hl_ctx.default_folder->folder);
	if (err != NSERROR_OK)
		return err;

	return hotlist_schedule_save();
}


struct treeview_has_url_walk_ctx {
	nsurl *url;
	bool found;
};
/** Callback for treeview_walk */
static nserror hotlist_has_url_walk_cb(void *ctx, void *node_data,
		enum treeview_node_type type, bool *abort)
{
	struct treeview_has_url_walk_ctx *tw = ctx;

	if (type == TREE_NODE_ENTRY) {
		struct hotlist_entry *e = node_data;

		if (nsurl_compare(e->url, tw->url, NSURL_COMPLETE) == true) {
			/* Found what we're looking for */
			tw->found = true;
			*abort = true;
		}
	}

	return NSERROR_OK;
}
/* Exported interface, documented in hotlist.h */
bool hotlist_has_url(nsurl *url)
{
	nserror err;
	struct treeview_has_url_walk_ctx tw = {
		.url = url,
		.found = false
	};

	if (hl_ctx.built == false)
		return false;

	err = treeview_walk(hl_ctx.tree, NULL, hotlist_has_url_walk_cb, NULL,
			&tw, TREE_NODE_ENTRY);
	if (err != NSERROR_OK)
		return false;

	return tw.found;
}


struct treeview_remove_url_walk_ctx {
	nsurl *url;
};
/** Callback for treeview_walk */
static nserror hotlist_remove_url_walk_cb(void *ctx, void *node_data,
		enum treeview_node_type type, bool *abort)
{
	struct treeview_remove_url_walk_ctx *tw = ctx;

	if (type == TREE_NODE_ENTRY) {
		struct hotlist_entry *e = node_data;

		if (nsurl_compare(e->url, tw->url, NSURL_COMPLETE) == true) {
			/* Found what we're looking for: delete it */
			treeview_delete_node(hl_ctx.tree, e->entry,
					TREE_OPTION_NONE);
		}
	}

	return NSERROR_OK;
}
/* Exported interface, documented in hotlist.h */
void hotlist_remove_url(nsurl *url)
{
	nserror err;
	struct treeview_remove_url_walk_ctx tw = {
		.url = url
	};

	if (hl_ctx.built == false)
		return;

	err = treeview_walk(hl_ctx.tree, NULL, NULL, hotlist_remove_url_walk_cb,
			&tw, TREE_NODE_ENTRY);
	if (err != NSERROR_OK)
		return;

	return;
}


struct treeview_update_url_walk_ctx {
	nsurl *url;
	const struct url_data *data;
};
/** Callback for treeview_walk */
static nserror hotlist_update_url_walk_cb(void *ctx, void *node_data,
		enum treeview_node_type type, bool *abort)
{
	struct treeview_update_url_walk_ctx *tw = ctx;
	struct hotlist_entry *e = node_data;
	nserror err;

	if (type != TREE_NODE_ENTRY) {
		return NSERROR_OK;
	}

	if (nsurl_compare(e->url, tw->url, NSURL_COMPLETE) == true) {
		/* Found match: Update the entry data */
		free((void *)e->data[HL_LAST_VISIT].value); /* Eww */
		free((void *)e->data[HL_VISITS].value); /* Eww */

		if (tw->data == NULL) {
			/* Get the URL data */
			tw->data = urldb_get_url_data(tw->url);
			if (tw->data == NULL) {
				/* No entry in database, so add one */
				urldb_add_url(tw->url);
				/* now attempt to get url data */
				tw->data = urldb_get_url_data(tw->url);
			}
			if (tw->data == NULL) {
				return NSERROR_NOMEM;
			}
		}

		err = hotlist_create_treeview_field_visits_data(e, tw->data);
		if (err != NSERROR_OK)
			return err;

		err = treeview_update_node_entry(hl_ctx.tree,
				e->entry, e->data, e);
		if (err != NSERROR_OK)
			return err;
	}

	return NSERROR_OK;
}
/* Exported interface, documented in hotlist.h */
void hotlist_update_url(nsurl *url)
{
	nserror err;
	struct treeview_update_url_walk_ctx tw = {
		.url = url,
		.data = NULL
	};

	if (hl_ctx.built == false)
		return;

	err = treeview_walk(hl_ctx.tree, NULL, hotlist_update_url_walk_cb, NULL,
			&tw, TREE_NODE_ENTRY);
	if (err != NSERROR_OK)
		return;

	return;
}


/* Exported interface, documented in hotlist.h */
nserror hotlist_add_entry(nsurl *url, const char *title, bool at_y, int y)
{
	nserror err;
	treeview_node *entry;
	treeview_node *relation;
	enum treeview_relationship rel;

	if (url == NULL) {
		err = nsurl_create("http://netsurf-browser.org/", &url);
		if (err != NSERROR_OK) {
			return err;
		}
		assert(url != NULL);
	} else {
		nsurl_ref(url);
	}

	err = treeview_get_relation(hl_ctx.tree, &relation, &rel, at_y, y);
	if (err != NSERROR_OK) {
		nsurl_unref(url);
		return err;
	}

	err = hotlist_add_entry_internal(url, title, NULL,
			relation, rel, &entry);
	if (err != NSERROR_OK) {
		nsurl_unref(url);
		return err;
	}

	nsurl_unref(url);

	return NSERROR_OK;
}


/* Exported interface, documented in hotlist.h */
nserror hotlist_add_folder(const char *title, bool at_y, int y)
{
	nserror err;
	struct hotlist_folder *f;
	treeview_node *relation;
	enum treeview_relationship rel;

	err = treeview_get_relation(hl_ctx.tree, &relation, &rel, at_y, y);
	if (err != NSERROR_OK) {
		return err;
	}

	err = hotlist_add_folder_internal(title, relation, rel, &f, false);
	if (err != NSERROR_OK) {
		return err;
	}

	return NSERROR_OK;
}


/* Exported interface, documented in hotlist.h */
void hotlist_redraw(int x, int y, struct rect *clip,
		const struct redraw_context *ctx)
{
	treeview_redraw(hl_ctx.tree, x, y, clip, ctx);
}


/* Exported interface, documented in hotlist.h */
void hotlist_mouse_action(browser_mouse_state mouse, int x, int y)
{
	treeview_mouse_action(hl_ctx.tree, mouse, x, y);
}


/* Exported interface, documented in hotlist.h */
bool hotlist_keypress(uint32_t key)
{
	return treeview_keypress(hl_ctx.tree, key);
}


/* Exported interface, documented in hotlist.h */
bool hotlist_has_selection(void)
{
	return treeview_has_selection(hl_ctx.tree);
}


/* Exported interface, documented in hotlist.h */
bool hotlist_get_selection(nsurl **url, const char **title)
{
	struct hotlist_entry *e;
	enum treeview_node_type type;
	void *v;

	type = treeview_get_selection(hl_ctx.tree, &v);
	if (type != TREE_NODE_ENTRY || v == NULL) {
		*url = NULL;
		*title = NULL;
		return false;
	}

	e = (struct hotlist_entry *)v;

	*url = e->url;
	*title = e->data[HL_TITLE].value;
	return true;
}


/* Exported interface, documented in hotlist.h */
void hotlist_edit_selection(void)
{
	treeview_edit_selection(hl_ctx.tree);
}


/* Exported interface, documented in hotlist.h */
nserror hotlist_expand(bool only_folders)
{
	return treeview_expand(hl_ctx.tree, only_folders);
}


/* Exported interface, documented in hotlist.h */
nserror hotlist_contract(bool all)
{
	return treeview_contract(hl_ctx.tree, all);
}








netsurf-vince/pdf/desktop/hotlist.h

/*
 * Copyright 2013 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */
 
#ifndef _NETSURF_DESKTOP_HOTLIST_H_
#define _NETSURF_DESKTOP_HOTLIST_H_

#include <stdbool.h>
#include <stdint.h>

#include "utils/errors.h"
#include "netsurf/mouse.h"

struct core_window_callback_table;
struct redraw_context;
struct nsurl;
struct rect;

/**
 * Initialise the hotlist.
 *
 * This opens the hotlist file, construct the hostlist, and creates a
 * treeview.  If there's no hotlist file, it generates a default hotlist.
 *
 * This must be called before any other hotlist_* function.  It must
 * be called before URLs can be added to the hotlist, and before the
 * hotlist can be queried to ask if URLs are present in the hotlist.
 *
 * In read-only mode the hotlist can be modified, but changes will not
 * persist over sessions.
 *
 * \param load_path The path to load hotlist from.
 * \param save_path The path to save hotlist to, or NULL for read-only mode.
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror hotlist_init(
		const char *load_path,
		const char *save_path);

/**
 * Initialise the hotlist manager.
 *
 * This connects the underlying hotlist treeview to a corewindow for display.
 *
 * The provided core window handle must be valid until hotlist_fini is called.
 *
 * \param cw_t Callback table for core_window containing the treeview
 * \param core_window_handle The handle in which the treeview is shown
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror hotlist_manager_init(struct core_window_callback_table *cw_t,
		void *core_window_handle);


/**
 * Finalise the hotlist manager.
 *
 * This simply disconnects the underlying treeview from its corewindow,
 * allowing destruction of a GUI hotlist window, without finalising the
 * hotlist module.
 *
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror hotlist_manager_fini(void);

/**
 * Finalise the hotlist.
 *
 * This destroys the hotlist treeview and the hotlist module's
 * internal data.  After calling this if hotlist is required again,
 * hotlist_init must be called.
 *
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror hotlist_fini(void);

/**
 * Add an entry to the hotlist for given URL.
 *
 * \param url		URL for node being added
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror hotlist_add_url(struct nsurl *url);

/**
 * Check whether given URL is present in hotlist
 *
 * \param url		Address to look for in hotlist
 * \return true iff url is present in hotlist, false otherwise
 */
bool hotlist_has_url(struct nsurl *url);

/**
 * Remove any entries matching the given URL from the hotlist
 *
 * \param url		Address to look for in hotlist
 */
void hotlist_remove_url(struct nsurl *url);

/**
 * Update given URL, e.g. new visited data
 *
 * \param url		Address to update entries for
 */
void hotlist_update_url(struct nsurl *url);

/**
 * Add an entry to the hotlist for given Title/URL.
 *
 * \param url		URL for entry to be added, or NULL
 * \param title		Title for entry being added (copied), or NULL
 * \param at_y		Iff true, insert at y-offest
 * \param y		Y-offset in px from top of hotlist.  Ignored if (!at_y).
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror hotlist_add_entry(struct nsurl *url, const char *title, bool at_y, int y);

/**
 * Add a folder to the hotlist.
 *
 * \param title Title for folder being added, or NULL
 * \param at_y Iff true, insert at y-offest
 * \param y Y-offset in px from top of hotlist.  Ignored if (!at_y).
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror hotlist_add_folder(const char *title, bool at_y, int y);

/**
 * Save hotlist to file
 *
 * \param path		The path to save hotlist to
 * \param title		The title to give the hotlist, or NULL for default
 * \return NSERROR_OK on success, or appropriate error otherwise
 */
nserror hotlist_export(const char *path, const char *title);

/**
 * Client callback for hotlist_iterate, reporting entry into folder
 *
 * \param ctx		Client context
 * \param title		The entered folder's title
 * \return NSERROR_OK on success, or appropriate error otherwise
 */
typedef nserror (*hotlist_folder_enter_cb)(void *ctx, const char *title);

/**
 * Client callback for hotlist_iterate, reporting a hotlist address
 *
 * \param ctx		Client context
 * \param url		The entry's address
 * \param title		The entry's title
 * \return NSERROR_OK on success, or appropriate error otherwise
 */
typedef nserror (*hotlist_address_cb)(void *ctx, struct nsurl *url, const char *title);

/**
 * Client callback for hotlist_iterate, reporting a hotlist folder departure
 *
 * \param ctx		Client context
 * \param title		The departed folder's title
 * \return NSERROR_OK on success, or appropriate error otherwise
 */
typedef nserror (*hotlist_folder_leave_cb)(void *ctx);


/**
 * Walk (depth first) the hotlist, calling callbacks on entering folders,
 * address nodes, and on leaving folders.
 *
 * \param ctx		Client context, passed back to callback function
 * \param enter_cb	Function to call on entering nodes, or NULL
 * \param address_cb	Function to call on address nodes, or NULL
 * \param leave_cb	Function to call on leaving nodes, or NULL
 * \return NSERROR_OK on success, or appropriate error otherwise
 *
 * Example usage: Generate a menu containing hotlist entries.  For flat list
 *                set enter_cb and leave_cb to NULL, or for hierarchical menu
 *                provide the folder callbacks.
 */
nserror hotlist_iterate(void *ctx,
		hotlist_folder_enter_cb enter_cb,
		hotlist_address_cb address_cb,
		hotlist_folder_leave_cb leave_cb);

/**
 * Redraw the hotlist.
 *
 * \param x		X coordinate to render treeview at
 * \param y		Y coordinate to render treeview at
 * \param clip		Current clip rectangle (wrt tree origin)
 * \param ctx		Current redraw context
 */
void hotlist_redraw(int x, int y, struct rect *clip,
		const struct redraw_context *ctx);

/**
 * Handles all kinds of mouse action
 *
 * \param mouse		The current mouse state
 * \param x		X coordinate
 * \param y		Y coordinate
 */
void hotlist_mouse_action(enum browser_mouse_state mouse, int x, int y);

/**
 * Key press handling.
 *
 * \param key The ucs4 character codepoint
 * \return true if the keypress is dealt with, false otherwise.
 */
bool hotlist_keypress(uint32_t key);

/**
 * Determine whether there is a selection
 *
 * \return true iff there is a selection
 */
bool hotlist_has_selection(void);

/**
 * Get the first selected node
 *
 * \param url		Updated to the selected entry's address, or NULL
 * \param title		Updated to the selected entry's title, or NULL
 * \return true iff hotlist has a selection
 */
bool hotlist_get_selection(struct nsurl **url, const char **title);

/**
 * Edit the first selected node
 */
void hotlist_edit_selection(void);

/**
 * Expand the treeview's nodes
 *
 * \param only_folders	Iff true, only folders are expanded.
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror hotlist_expand(bool only_folders);

/**
 * Contract the treeview's nodes
 *
 * \param all		Iff false, only entries are contracted.
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror hotlist_contract(bool all);

#endif







netsurf-vince/pdf/desktop/knockout.c

/*
 * Copyright 2006 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Knockout rendering implementation.
 *
 * Knockout rendering is an optimisation which is particularly for
 * unaccelerated screen redraw. It tries to avoid plotting the same area more
 * than once.
 *
 * If the object is to plot two overlapping rectangles (one large, one small),
 * such as:
 *
 *   +-----------------+
 *   |#################|
 *   |####+-------+####|
 *   |####|:::::::|####|
 *   |####|:::::::|####|
 *   |####|:::::::|####|
 *   |####+-------+####|
 *   |#################|
 *   +-----------------+
 *
 * Without knockout rendering we plot the bottom rectangle and then the top one:
 *
 *   +-----------------+                 +-----------------+
 *   |#################|                 |#################|
 *   |#################|                 |####+-------+####|
 *   |#################|                 |####|:::::::|####|
 *   |#################|    and then,    |####|:::::::|####|
 *   |#################|                 |####|:::::::|####|
 *   |#################|                 |####+-------+####|
 *   |#################|                 |#################|
 *   +-----------------+                 +-----------------+
 *
 * With knockout rendering, the bottom rectangle is split up into smaller
 * ones and each pixel is just plotted once:
 *
 *   +-----------------+
 *   |#################|
 *   +----+-------+----+
 *   |####|:::::::|####|
 *   |####|:::::::|####|
 *   |####|:::::::|####|
 *   +----+-------+----+
 *   |#################|
 *   +-----------------+
 */

#include <assert.h>
#include <string.h>
#include <stdio.h>

#include "utils/utils.h"
#include "utils/log.h"
#include "utils/errors.h"
#include "netsurf/bitmap.h"
#include "content/content.h"
#include "netsurf/plotters.h"

#include "desktop/gui_internal.h"
#include "desktop/knockout.h"

/* Define to enable knockout debug */
#undef KNOCKOUT_DEBUG

#define KNOCKOUT_ENTRIES 3072	/* 40 bytes each */
#define KNOCKOUT_BOXES 768	/* 28 bytes each */
#define KNOCKOUT_POLYGONS 3072	/* 4 bytes each */

struct knockout_box;
struct knockout_entry;

typedef enum {
	KNOCKOUT_PLOT_RECTANGLE,
	KNOCKOUT_PLOT_LINE,
	KNOCKOUT_PLOT_POLYGON,
	KNOCKOUT_PLOT_FILL,		/* knockout, knocked out */
	KNOCKOUT_PLOT_CLIP,
	KNOCKOUT_PLOT_TEXT,
	KNOCKOUT_PLOT_DISC,
	KNOCKOUT_PLOT_ARC,
	KNOCKOUT_PLOT_BITMAP,		/* knockout, knocked out */
	KNOCKOUT_PLOT_GROUP_START,
	KNOCKOUT_PLOT_GROUP_END,
} knockout_type;


struct knockout_box {
	struct rect bbox;
	bool deleted;			/* box has been deleted, ignore */
	struct knockout_box *child;
	struct knockout_box *next;
};


struct knockout_entry {
	knockout_type type;
	struct knockout_box *box;	/* relating series of knockout clips */
	union {
		struct {
			struct rect r;
			plot_style_t plot_style;
		} rectangle;
		struct {
			struct rect l;
			plot_style_t plot_style;
		} line;
		struct {
			int *p;
			unsigned int n;
			plot_style_t plot_style;
		} polygon;
		struct {
			struct rect r;
			plot_style_t plot_style;
		} fill;
		struct rect clip;
		struct {
			int x;
			int y;
			const char *text;
			size_t length;
			plot_font_style_t font_style;
		} text;
		struct {
			int x;
			int y;
			int radius;
			plot_style_t plot_style;
		} disc;
		struct {
			int x;
			int y;
			int radius;
			int angle1;
			int angle2;
			plot_style_t plot_style;
		} arc;
		struct {
			int x;
			int y;
			int width;
			int height;
			struct bitmap *bitmap;
			colour bg;
			bitmap_flags_t flags;
		} bitmap;
		struct {
			const char *name;
		} group_start;
	} data;
};


static struct knockout_entry knockout_entries[KNOCKOUT_ENTRIES];
static struct knockout_box knockout_boxes[KNOCKOUT_BOXES];
static int knockout_polygons[KNOCKOUT_POLYGONS];
static int knockout_entry_cur = 0;
static int knockout_box_cur = 0;
static int knockout_polygon_cur = 0;
static struct knockout_box *knockout_list = NULL;

static struct plotter_table real_plot;

static struct rect clip_cur;
static int nested_depth = 0;


/**
 * fill an area recursively
 */
static nserror
knockout_plot_fill_recursive(const struct redraw_context *ctx,
			     struct knockout_box *box,
			     plot_style_t *plot_style)
{
	struct knockout_box *parent;
	nserror res;
	nserror ffres = NSERROR_OK; /* first failing result */

	for (parent = box; parent; parent = parent->next) {
		if (parent->deleted)
			continue;
		if (parent->child) {
			res = knockout_plot_fill_recursive(ctx,
							   parent->child,
							   plot_style);
		} else {
			res = real_plot.rectangle(ctx, plot_style, &parent->bbox);
		}
		/* remember the first error */
		if ((res != NSERROR_OK) && (ffres == NSERROR_OK)) {
			ffres = res;
		}
	}
	return ffres;
}


/**
 * bitmap plot recusivley
 */
static nserror
knockout_plot_bitmap_recursive(const struct redraw_context *ctx,
			       struct knockout_box *box,
			       struct knockout_entry *entry)
{
	nserror res;
	nserror ffres = NSERROR_OK; /* first failing result */
	struct knockout_box *parent;

	for (parent = box; parent; parent = parent->next) {
		if (parent->deleted)
			continue;
		if (parent->child) {
			res = knockout_plot_bitmap_recursive(ctx,
							     parent->child,
							     entry);
		} else {
			real_plot.clip(ctx, &parent->bbox);
			res = real_plot.bitmap(ctx,
					       entry->data.bitmap.bitmap,
					       entry->data.bitmap.x,
					       entry->data.bitmap.y,
					       entry->data.bitmap.width,
					       entry->data.bitmap.height,
					       entry->data.bitmap.bg,
					       entry->data.bitmap.flags);
		}
		/* remember the first error */
		if ((res != NSERROR_OK) && (ffres == NSERROR_OK)) {
			ffres = res;
		}

	}
	return ffres;
}

/**
 * Flush the current knockout session to empty the buffers
 *
 * \return  true on success, false otherwise
 */
static nserror knockout_plot_flush(const struct redraw_context *ctx)
{
	int i;
	struct knockout_box *box;
	nserror res = NSERROR_OK; /* operation result */
	nserror ffres = NSERROR_OK; /* first failing result */

	/* debugging information */
#ifdef KNOCKOUT_DEBUG
	NSLOG(netsurf, INFO, "Entries are %i/%i, %i/%i, %i/%i",
	      knockout_entry_cur, KNOCKOUT_ENTRIES, knockout_box_cur,
	      KNOCKOUT_BOXES, knockout_polygon_cur, KNOCKOUT_POLYGONS);
#endif

	for (i = 0; i < knockout_entry_cur; i++) {
		switch (knockout_entries[i].type) {
		case KNOCKOUT_PLOT_RECTANGLE:
			res = real_plot.rectangle(ctx,
				&knockout_entries[i].data.rectangle.plot_style,
				&knockout_entries[i].data.rectangle.r);
			break;

		case KNOCKOUT_PLOT_LINE:
			res = real_plot.line(ctx,
				&knockout_entries[i].data.line.plot_style,
				&knockout_entries[i].data.line.l);
			break;

		case KNOCKOUT_PLOT_POLYGON:
			res = real_plot.polygon(ctx,
				&knockout_entries[i].data.polygon.plot_style,
				knockout_entries[i].data.polygon.p,
				knockout_entries[i].data.polygon.n);
			break;

		case KNOCKOUT_PLOT_FILL:
			box = knockout_entries[i].box->child;
			if (box) {
				res = knockout_plot_fill_recursive(ctx,
								   box,
				      &knockout_entries[i].data.fill.plot_style);
			} else if (!knockout_entries[i].box->deleted) {
				res = real_plot.rectangle(ctx,
				       &knockout_entries[i].data.fill.plot_style,
				       &knockout_entries[i].data.fill.r);
			}
			break;

		case KNOCKOUT_PLOT_CLIP:
			res = real_plot.clip(ctx, &knockout_entries[i].data.clip);
			break;

		case KNOCKOUT_PLOT_TEXT:
			res = real_plot.text(ctx,
					&knockout_entries[i].data.text.font_style,
					knockout_entries[i].data.text.x,
					knockout_entries[i].data.text.y,
					knockout_entries[i].data.text.text,
					knockout_entries[i].data.text.length);
			break;

		case KNOCKOUT_PLOT_DISC:
			res = real_plot.disc(ctx,
					&knockout_entries[i].data.disc.plot_style,
					knockout_entries[i].data.disc.x,
					knockout_entries[i].data.disc.y,
					knockout_entries[i].data.disc.radius);
			break;

		case KNOCKOUT_PLOT_ARC:
			res = real_plot.arc(ctx,
					&knockout_entries[i].data.arc.plot_style,
					knockout_entries[i].data.arc.x,
					knockout_entries[i].data.arc.y,
					knockout_entries[i].data.arc.radius,
					knockout_entries[i].data.arc.angle1,
					knockout_entries[i].data.arc.angle2);
			break;

		case KNOCKOUT_PLOT_BITMAP:
			box = knockout_entries[i].box->child;
			if (box) {
				res = knockout_plot_bitmap_recursive(ctx,
						box,
						&knockout_entries[i]);
			} else if (!knockout_entries[i].box->deleted) {
				res = real_plot.bitmap(ctx,
					knockout_entries[i].data.bitmap.bitmap,
					knockout_entries[i].data.bitmap.x,
					knockout_entries[i].data.bitmap.y,
					knockout_entries[i].data.bitmap.width,
					knockout_entries[i].data.bitmap.height,
					knockout_entries[i].data.bitmap.bg,
					knockout_entries[i].data.bitmap.flags);
			}
			break;

		case KNOCKOUT_PLOT_GROUP_START:
			res = real_plot.group_start(ctx,
				knockout_entries[i].data.group_start.name);
			break;

		case KNOCKOUT_PLOT_GROUP_END:
			res = real_plot.group_end(ctx);
			break;
		}

		/* remember the first error */
		if ((res != NSERROR_OK) && (ffres == NSERROR_OK)) {
			ffres = res;
		}
	}

	knockout_entry_cur = 0;
	knockout_box_cur = 0;
	knockout_polygon_cur = 0;
	knockout_list = NULL;

	return ffres;
}


/**
 * Knockout a section of previous rendering
 *
 * \param ctx The current redraw context.
 * \param x0    The left edge of the removal box
 * \param y0    The bottom edge of the removal box
 * \param x1    The right edge of the removal box
 * \param y1    The top edge of the removal box
 * \param owner The parent box set to consider, or NULL for top level
 */
static void
knockout_calculate(const struct redraw_context *ctx,
		   int x0, int y0, int x1, int y1,
		   struct knockout_box *owner)
{
	struct knockout_box *box;
	struct knockout_box *parent;
	struct knockout_box *prev = NULL;
	int nx0, ny0, nx1, ny1;

	if (owner == NULL)
		box = knockout_list;
	else
		box = owner->child;

	for (parent = box; parent; parent = parent->next) {
		/* permanently delink deleted nodes */
		if (parent->deleted) {
			if (prev) {
				/* not the first valid element: just skip future */
				prev->next = parent->next;
			} else {
				if (owner) {
					/* first valid element: update child reference */
					owner->child = parent->next;
					/* have we deleted all child nodes? */
					if (!owner->child)
						owner->deleted = true;
				} else {
					/* we are the head of the list */
					knockout_list = parent->next;
				}
			}
			continue;
		} else {
			prev = parent;
		}

		/* get the parent dimensions */
		nx0 = parent->bbox.x0;
		ny0 = parent->bbox.y0;
		nx1 = parent->bbox.x1;
		ny1 = parent->bbox.y1;

		/* reject non-overlapping boxes */
		if ((nx0 >= x1) || (nx1 <= x0) || (ny0 >= y1) || (ny1 <= y0))
			continue;

		/* check for a total knockout */
		if ((x0 <= nx0) && (x1 >= nx1) && (y0 <= ny0) && (y1 >= ny1)) {
			parent->deleted = true;
			continue;
		}

		/* has the box been replaced by children? */
		if (parent->child) {
			knockout_calculate(ctx, x0, y0, x1, y1, parent);
		} else {
			/* we need a maximum of 4 child boxes */
			if (knockout_box_cur + 4 >= KNOCKOUT_BOXES) {
				knockout_plot_flush(ctx);
				return;
			}

			/* clip top */
			if (y1 < ny1) {
				knockout_boxes[knockout_box_cur].bbox.x0 = nx0;
				knockout_boxes[knockout_box_cur].bbox.y0 = y1;
				knockout_boxes[knockout_box_cur].bbox.x1 = nx1;
				knockout_boxes[knockout_box_cur].bbox.y1 = ny1;
				knockout_boxes[knockout_box_cur].deleted = false;
				knockout_boxes[knockout_box_cur].child = NULL;
				knockout_boxes[knockout_box_cur].next = parent->child;
				parent->child = &knockout_boxes[knockout_box_cur++];
				ny1 = y1;
			}
			/* clip bottom */
			if (y0 > ny0) {
				knockout_boxes[knockout_box_cur].bbox.x0 = nx0;
				knockout_boxes[knockout_box_cur].bbox.y0 = ny0;
				knockout_boxes[knockout_box_cur].bbox.x1 = nx1;
				knockout_boxes[knockout_box_cur].bbox.y1 = y0;
				knockout_boxes[knockout_box_cur].deleted = false;
				knockout_boxes[knockout_box_cur].child = NULL;
				knockout_boxes[knockout_box_cur].next = parent->child;
				parent->child = &knockout_boxes[knockout_box_cur++];
				ny0 = y0;
			}
			/* clip right */
			if (x1 < nx1) {
				knockout_boxes[knockout_box_cur].bbox.x0 = x1;
				knockout_boxes[knockout_box_cur].bbox.y0 = ny0;
				knockout_boxes[knockout_box_cur].bbox.x1 = nx1;
				knockout_boxes[knockout_box_cur].bbox.y1 = ny1;
				knockout_boxes[knockout_box_cur].deleted = false;
				knockout_boxes[knockout_box_cur].child = NULL;
				knockout_boxes[knockout_box_cur].next = parent->child;
				parent->child = &knockout_boxes[knockout_box_cur++];
				/* nx1 isn't used again, but if it was it would
				 * need to be updated to x1 here. */
			}
			/* clip left */
			if (x0 > nx0) {
				knockout_boxes[knockout_box_cur].bbox.x0 = nx0;
				knockout_boxes[knockout_box_cur].bbox.y0 = ny0;
				knockout_boxes[knockout_box_cur].bbox.x1 = x0;
				knockout_boxes[knockout_box_cur].bbox.y1 = ny1;
				knockout_boxes[knockout_box_cur].deleted = false;
				knockout_boxes[knockout_box_cur].child = NULL;
				knockout_boxes[knockout_box_cur].next = parent->child;
				parent->child = &knockout_boxes[knockout_box_cur++];
				/* nx0 isn't used again, but if it was it would
				 * need to be updated to x0 here. */
			}
		}
	}
}


/**
 * knockout rectangle plotting.
 *
 * The rectangle can be filled an outline or both controlled
 *  by the plot style The line can be solid, dotted or
 *  dashed. Top left corner at (x0,y0) and rectangle has given
 *  width and height.
 *
 * \param ctx The current redraw context.
 * \param pstyle Style controlling the rectangle plot.
 * \param rect A rectangle defining the line to be drawn
 * \return NSERROR_OK on success else error code.
 */
static nserror
knockout_plot_rectangle(const struct redraw_context *ctx,
			const plot_style_t *pstyle,
			const struct rect *rect)
{
	int kx0, ky0, kx1, ky1;
	nserror res = NSERROR_OK;

	if (pstyle->fill_type != PLOT_OP_TYPE_NONE) {
		/* filled draw */

		/* get our bounds */
		kx0 = (rect->x0 > clip_cur.x0) ? rect->x0 : clip_cur.x0;
		ky0 = (rect->y0 > clip_cur.y0) ? rect->y0 : clip_cur.y0;
		kx1 = (rect->x1 < clip_cur.x1) ? rect->x1 : clip_cur.x1;
		ky1 = (rect->y1 < clip_cur.y1) ? rect->y1 : clip_cur.y1;
		if ((kx0 > clip_cur.x1) || (kx1 < clip_cur.x0) ||
		    (ky0 > clip_cur.y1) || (ky1 < clip_cur.y0)) {
			return NSERROR_OK;
		}

		/* fills both knock out and get knocked out */
		knockout_calculate(ctx, kx0, ky0, kx1, ky1, NULL);
		knockout_boxes[knockout_box_cur].bbox = *rect;
		knockout_boxes[knockout_box_cur].deleted = false;
		knockout_boxes[knockout_box_cur].child = NULL;
		knockout_boxes[knockout_box_cur].next = knockout_list;
		knockout_list = &knockout_boxes[knockout_box_cur];
		knockout_entries[knockout_entry_cur].box = &knockout_boxes[knockout_box_cur];
		knockout_entries[knockout_entry_cur].data.fill.r = *rect;
		knockout_entries[knockout_entry_cur].data.fill.plot_style = *pstyle;
		knockout_entries[knockout_entry_cur].data.fill.plot_style.stroke_type = PLOT_OP_TYPE_NONE; /* ensure we only plot the fill */
		knockout_entries[knockout_entry_cur].type = KNOCKOUT_PLOT_FILL;
		if ((++knockout_entry_cur >= KNOCKOUT_ENTRIES) ||
		    (++knockout_box_cur >= KNOCKOUT_BOXES)) {
			res = knockout_plot_flush(ctx);
		}
	}

	if (pstyle->stroke_type != PLOT_OP_TYPE_NONE) {
		/* draw outline */

		knockout_entries[knockout_entry_cur].data.rectangle.r = *rect;
		knockout_entries[knockout_entry_cur].data.fill.plot_style = *pstyle;
		knockout_entries[knockout_entry_cur].data.fill.plot_style.fill_type = PLOT_OP_TYPE_NONE; /* ensure we only plot the outline */
		knockout_entries[knockout_entry_cur].type = KNOCKOUT_PLOT_RECTANGLE;
		if (++knockout_entry_cur >= KNOCKOUT_ENTRIES) {
			res = knockout_plot_flush(ctx);
		}
	}
	return res;
}


/**
 * Knockout line plotting.
 *
 * plot a line from (x0,y0) to (x1,y1). Coordinates are at
 *  centre of line width/thickness.
 *
 * \param ctx The current redraw context.
 * \param pstyle Style controlling the line plot.
 * \param line A rectangle defining the line to be drawn
 * \return NSERROR_OK on success else error code.
 */
static nserror
knockout_plot_line(const struct redraw_context *ctx,
		   const plot_style_t *pstyle,
		   const struct rect *line)
{
	knockout_entries[knockout_entry_cur].data.line.l = *line;
	knockout_entries[knockout_entry_cur].data.line.plot_style = *pstyle;
	knockout_entries[knockout_entry_cur].type = KNOCKOUT_PLOT_LINE;
	if (++knockout_entry_cur >= KNOCKOUT_ENTRIES) {
		return knockout_plot_flush(ctx);
	}
	return NSERROR_OK;
}


/**
 * Knockout polygon plotting.
 *
 * Plots a filled polygon with straight lines between
 * points. The lines around the edge of the ploygon are not
 * plotted. The polygon is filled with the non-zero winding
 * rule.
 *
 * \param ctx The current redraw context.
 * \param pstyle Style controlling the polygon plot.
 * \param p verticies of polygon
 * \param n number of verticies.
 * \return NSERROR_OK on success else error code.
 */
static nserror
knockout_plot_polygon(const struct redraw_context *ctx,
		      const plot_style_t *pstyle,
		      const int *p,
		      unsigned int n)
{
	int *dest;
	nserror res = NSERROR_OK;
	nserror ffres = NSERROR_OK;

	/* ensure we have sufficient room even when flushed */
	if (n * 2 >= KNOCKOUT_POLYGONS) {
		ffres = knockout_plot_flush(ctx);
		res = real_plot.polygon(ctx, pstyle, p, n);
		/* return the first error */
		if ((res != NSERROR_OK) && (ffres == NSERROR_OK)) {
			ffres = res;
		}
		return ffres;
	}

	/* ensure we have enough room right now */
	if (knockout_polygon_cur + n * 2 >= KNOCKOUT_POLYGONS) {
		ffres = knockout_plot_flush(ctx);
	}

	/* copy our data */
	dest = &(knockout_polygons[knockout_polygon_cur]);
	memcpy(dest, p, n * 2 * sizeof(int));
	knockout_polygon_cur += n * 2;
	knockout_entries[knockout_entry_cur].data.polygon.p = dest;
	knockout_entries[knockout_entry_cur].data.polygon.n = n;
	knockout_entries[knockout_entry_cur].data.polygon.plot_style = *pstyle;
	knockout_entries[knockout_entry_cur].type = KNOCKOUT_PLOT_POLYGON;
	if (++knockout_entry_cur >= KNOCKOUT_ENTRIES) {
		res = knockout_plot_flush(ctx);
	}
	/* return the first error */
	if ((res != NSERROR_OK) && (ffres == NSERROR_OK)) {
		ffres = res;
	}
	return ffres;
}


/**
 * knockout path plotting.
 *
 * The knockout implementation simply flushes the queue and plots the path
 *  directly using real plotter.
 *
 * \param ctx The current redraw context.
 * \param pstyle Style controlling the path plot.
 * \param p elements of path
 * \param n nunber of elements on path
 * \param transform A transform to apply to the path.
 * \return NSERROR_OK on success else error code.
 */
static nserror
knockout_plot_path(const struct redraw_context *ctx,
		   const plot_style_t *pstyle,
		   const float *p,
		   unsigned int n,
		   const float transform[6])
{
	nserror res;
	nserror ffres;

	ffres = knockout_plot_flush(ctx);
	res = real_plot.path(ctx, pstyle, p, n, transform);

	/* return the first error */
	if ((res != NSERROR_OK) && (ffres == NSERROR_OK)) {
		ffres = res;
	}
	return ffres;
}


static nserror
knockout_plot_clip(const struct redraw_context *ctx, const struct rect *clip)
{
	nserror res = NSERROR_OK;

	if (clip->x1 < clip->x0 || clip->y0 > clip->y1) {
#ifdef KNOCKOUT_DEBUG
		NSLOG(netsurf, INFO, "bad clip rectangle %i %i %i %i",
		      clip->x0, clip->y0, clip->x1, clip->y1);
#endif
		return NSERROR_BAD_SIZE;
	}

	/* memorise clip for bitmap tiling */
	clip_cur = *clip;

	knockout_entries[knockout_entry_cur].data.clip = *clip;
	knockout_entries[knockout_entry_cur].type = KNOCKOUT_PLOT_CLIP;
	if (++knockout_entry_cur >= KNOCKOUT_ENTRIES) {
		res = knockout_plot_flush(ctx);
	}
	return res;
}


/**
 * Text plotting.
 *
 * \param ctx The current redraw context.
 * \param fstyle plot style for this text
 * \param x x coordinate
 * \param y y coordinate
 * \param text UTF-8 string to plot
 * \param length length of string, in bytes
 * \return NSERROR_OK on success else error code.
 */
static nserror
knockout_plot_text(const struct redraw_context *ctx,
		   const plot_font_style_t *fstyle,
		   int x,
		   int y,
		   const char *text,
		   size_t length)
{
	nserror res = NSERROR_OK;

	knockout_entries[knockout_entry_cur].data.text.x = x;
	knockout_entries[knockout_entry_cur].data.text.y = y;
	knockout_entries[knockout_entry_cur].data.text.text = text;
	knockout_entries[knockout_entry_cur].data.text.length = length;
	knockout_entries[knockout_entry_cur].data.text.font_style = *fstyle;
	knockout_entries[knockout_entry_cur].type = KNOCKOUT_PLOT_TEXT;
	if (++knockout_entry_cur >= KNOCKOUT_ENTRIES) {
		res = knockout_plot_flush(ctx);
	}
	return res;
}


/**
 * knockout circle plotting
 *
 * Plot a circle centered on (x,y), which is optionally filled.
 *
 * \param ctx The current redraw context.
 * \param pstyle Style controlling the circle plot.
 * \param x x coordinate of circle centre.
 * \param y y coordinate of circle centre.
 * \param radius circle radius.
 * \return NSERROR_OK on success else error code.
 */
static nserror
knockout_plot_disc(const struct redraw_context *ctx,
		   const plot_style_t *pstyle,
		   int x,
		   int y,
		   int radius)
{
	nserror res = NSERROR_OK;

	knockout_entries[knockout_entry_cur].data.disc.x = x;
	knockout_entries[knockout_entry_cur].data.disc.y = y;
	knockout_entries[knockout_entry_cur].data.disc.radius = radius;
	knockout_entries[knockout_entry_cur].data.disc.plot_style = *pstyle;
	knockout_entries[knockout_entry_cur].type = KNOCKOUT_PLOT_DISC;
	if (++knockout_entry_cur >= KNOCKOUT_ENTRIES) {
		res = knockout_plot_flush(ctx);
	}
	return res;
}


/**
 * Plots an arc
 *
 * plot an arc segment around (x,y), anticlockwise from angle1
 *  to angle2. Angles are measured anticlockwise from
 *  horizontal, in degrees.
 *
 * \param ctx The current redraw context.
 * \param pstyle Style controlling the arc plot.
 * \param x The x coordinate of the arc.
 * \param y The y coordinate of the arc.
 * \param radius The radius of the arc.
 * \param angle1 The start angle of the arc.
 * \param angle2 The finish angle of the arc.
 * \return NSERROR_OK on success else error code.
 */
static nserror
knockout_plot_arc(const struct redraw_context *ctx,
		  const plot_style_t *pstyle,
		  int x,
		  int y,
		  int radius,
		  int angle1,
		  int angle2)
{
	nserror res = NSERROR_OK;

	knockout_entries[knockout_entry_cur].data.arc.x = x;
	knockout_entries[knockout_entry_cur].data.arc.y = y;
	knockout_entries[knockout_entry_cur].data.arc.radius = radius;
	knockout_entries[knockout_entry_cur].data.arc.angle1 = angle1;
	knockout_entries[knockout_entry_cur].data.arc.angle2 = angle2;
	knockout_entries[knockout_entry_cur].data.arc.plot_style = *pstyle;
	knockout_entries[knockout_entry_cur].type = KNOCKOUT_PLOT_ARC;
	if (++knockout_entry_cur >= KNOCKOUT_ENTRIES) {
		res = knockout_plot_flush(ctx);
	}
	return res;
}


/**
 * knockout bitmap plotting.
 *
 * Tiled plot of a bitmap image. (x,y) gives the top left
 * coordinate of an explicitly placed tile. From this tile the
 * image can repeat in all four directions -- up, down, left
 * and right -- to the extents given by the current clip
 * rectangle.
 *
 * The bitmap_flags say whether to tile in the x and y
 * directions. If not tiling in x or y directions, the single
 * image is plotted. The width and height give the dimensions
 * the image is to be scaled to.
 *
 * \param ctx The current redraw context.
 * \param bitmap The bitmap to plot
 * \param x The x coordinate to plot the bitmap
 * \param y The y coordiante to plot the bitmap
 * \param width The width of area to plot the bitmap into
 * \param height The height of area to plot the bitmap into
 * \param bg the background colour to alpha blend into
 * \param flags the flags controlling the type of plot operation
 * \return NSERROR_OK on success else error code.
 */
static nserror
knockout_plot_bitmap(const struct redraw_context *ctx,
		     struct bitmap *bitmap,
		     int x, int y,
		     int width, int height,
		     colour bg,
		     bitmap_flags_t flags)
{
	int kx0, ky0, kx1, ky1;
	nserror res;
	nserror ffres = NSERROR_OK;

	/* get our bounds */
	kx0 = clip_cur.x0;
	ky0 = clip_cur.y0;
	kx1 = clip_cur.x1;
	ky1 = clip_cur.y1;
	if (!(flags & BITMAPF_REPEAT_X)) {
		if (x > kx0)
			kx0 = x;
		if (x + width < kx1)
			kx1 = x + width;
		if ((kx0 > clip_cur.x1) || (kx1 < clip_cur.x0))
			return NSERROR_OK;
	}
	if (!(flags & BITMAPF_REPEAT_Y)) {
		if (y > ky0)
			ky0 = y;
		if (y + height < ky1)
			ky1 = y + height;
		if ((ky0 > clip_cur.y1) || (ky1 < clip_cur.y0))
			return NSERROR_OK;
	}

	/* tiled bitmaps both knock out and get knocked out */
	if (guit->bitmap->get_opaque(bitmap)) {
		knockout_calculate(ctx, kx0, ky0, kx1, ky1, NULL);
	}
	knockout_boxes[knockout_box_cur].bbox.x0 = kx0;
	knockout_boxes[knockout_box_cur].bbox.y0 = ky0;
	knockout_boxes[knockout_box_cur].bbox.x1 = kx1;
	knockout_boxes[knockout_box_cur].bbox.y1 = ky1;
	knockout_boxes[knockout_box_cur].deleted = false;
	knockout_boxes[knockout_box_cur].child = NULL;
	knockout_boxes[knockout_box_cur].next = knockout_list;
	knockout_list = &knockout_boxes[knockout_box_cur];
	knockout_entries[knockout_entry_cur].box = &knockout_boxes[knockout_box_cur];
	knockout_entries[knockout_entry_cur].data.bitmap.x = x;
	knockout_entries[knockout_entry_cur].data.bitmap.y = y;
	knockout_entries[knockout_entry_cur].data.bitmap.width = width;
	knockout_entries[knockout_entry_cur].data.bitmap.height = height;
	knockout_entries[knockout_entry_cur].data.bitmap.bitmap = bitmap;
	knockout_entries[knockout_entry_cur].data.bitmap.bg = bg;
	knockout_entries[knockout_entry_cur].data.bitmap.flags = flags;
	knockout_entries[knockout_entry_cur].type = KNOCKOUT_PLOT_BITMAP;

	if ((++knockout_entry_cur >= KNOCKOUT_ENTRIES) ||
	    (++knockout_box_cur >= KNOCKOUT_BOXES)) {
		ffres = knockout_plot_flush(ctx);
	}
	res = knockout_plot_clip(ctx, &clip_cur);
	/* return the first error */
	if ((res != NSERROR_OK) && (ffres == NSERROR_OK)) {
		ffres = res;
	}
	return ffres;
}


/**
 * Start of a group of objects.
 *
 * Used when plotter implements export to a vector graphics file format.
 *
 * \param ctx The current redraw context.
 * \param name The name of the group being started.
 * \return NSERROR_OK on success else error code.
 */
static nserror
knockout_plot_group_start(const struct redraw_context *ctx, const char *name)
{
	if (real_plot.group_start == NULL) {
		return NSERROR_OK;
	}

	knockout_entries[knockout_entry_cur].data.group_start.name = name;
	knockout_entries[knockout_entry_cur].type = KNOCKOUT_PLOT_GROUP_START;
	if (++knockout_entry_cur >= KNOCKOUT_ENTRIES) {
		return knockout_plot_flush(ctx);
	}
	return NSERROR_OK;
}


/**
 * End a group of objects.
 *
 * Used when plotter implements export to a vector graphics file format.
 *
 * \param ctx The current redraw context.
 * \return NSERROR_OK on success else error code.
 */
static nserror knockout_plot_group_end(const struct redraw_context *ctx)
{
	if (real_plot.group_end == NULL) {
		return NSERROR_OK;
	}

	knockout_entries[knockout_entry_cur].type = KNOCKOUT_PLOT_GROUP_END;
	if (++knockout_entry_cur >= KNOCKOUT_ENTRIES) {
		return knockout_plot_flush(ctx);
	}
	return NSERROR_OK;
}

/* exported functions documented in desktop/knockout.h */
bool knockout_plot_start(const struct redraw_context *ctx,
			 struct redraw_context *knk_ctx)
{
	/* check if we're recursing */
	if (nested_depth++ > 0) {
		/* we should already have the knockout renderer as default */
		assert(ctx->plot->rectangle == knockout_plotters.rectangle);
		*knk_ctx = *ctx;
		return true;
	}

	/* end any previous sessions */
	if (knockout_entry_cur > 0)
		knockout_plot_end(ctx);

	/* get copy of real plotter table */
	real_plot = *(ctx->plot);

	/* set up knockout rendering context */
	*knk_ctx = *ctx;
	knk_ctx->plot = &knockout_plotters;
	return true;
}


/* exported functions documented in desktop/knockout.h */
bool knockout_plot_end(const struct redraw_context *ctx)
{
	/* only output when we've finished any nesting */
	if (--nested_depth == 0) {
		return knockout_plot_flush(ctx);
	}

	assert(nested_depth > 0);
	return true;
}


/**
 * knockout plotter operation table
 */
const struct plotter_table knockout_plotters = {
	.rectangle = knockout_plot_rectangle,
	.line = knockout_plot_line,
	.polygon = knockout_plot_polygon,
	.clip = knockout_plot_clip,
	.text = knockout_plot_text,
	.disc = knockout_plot_disc,
	.arc = knockout_plot_arc,
	.bitmap = knockout_plot_bitmap,
	.group_start = knockout_plot_group_start,
	.group_end = knockout_plot_group_end,
	.flush = knockout_plot_flush,
	.path = knockout_plot_path,
	.option_knockout = true,
};







netsurf-vince/pdf/desktop/knockout.h

/*
 * Copyright 2006 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Knockout rendering (interface).
 */

#ifndef _NETSURF_DESKTOP_KNOCKOUT_H_
#define _NETSURF_DESKTOP_KNOCKOUT_H_

#include "netsurf/plotters.h"


/**
 * Start a knockout plotting session
 *
 * \param ctx the redraw context with real plotter table
 * \param knk_ctx updated to copy of ctx, with plotter table replaced
 * \return true on success, false otherwise
 */
bool knockout_plot_start(const struct redraw_context *ctx,
		struct redraw_context *knk_ctx);
/**
 * End a knockout plotting session
 *
 * \return true on success, false otherwise
 */
bool knockout_plot_end(const struct redraw_context *ctx);

extern const struct plotter_table knockout_plotters;

#endif







netsurf-vince/pdf/desktop/local_history.c

/*
 * Copyright 2017 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Local history viewer implementation
 */

#include <stdlib.h>
#include <string.h>

#include "utils/nsurl.h"
#include "utils/errors.h"

#include "netsurf/types.h"
#include "netsurf/layout.h"
#include "netsurf/browser_window.h"
#include "netsurf/core_window.h"
#include "netsurf/plotters.h"
#include "netsurf/keypress.h"

#include "utils/nscolour.h"

#include "desktop/cw_helper.h"
#include "desktop/gui_internal.h"
#include "desktop/system_colour.h"
#include "desktop/browser_private.h"
#include "desktop/browser_history.h"
#include "desktop/local_history.h"

/**
 * local history viewer context
 */
struct local_history_session {
	struct browser_window *bw;
	struct core_window_callback_table *cw_t;
	void *core_window_handle;
	struct history_entry *cursor;
};


/**
 * plot style for drawing lines between nodes
 */
static plot_style_t pstyle_line = {
	.stroke_type = PLOT_OP_TYPE_SOLID,
	.stroke_width = plot_style_int_to_fixed(2),
};


/**
 * plot style for drawing background
 */
static plot_style_t pstyle_bg = {
	.fill_type = PLOT_OP_TYPE_SOLID,
};


/**
 * plot style for drawing rectangle round unselected nodes
 */
static plot_style_t pstyle_rect = {
	.stroke_type = PLOT_OP_TYPE_SOLID,
	.stroke_width = plot_style_int_to_fixed(1),
};


/**
 * plot style for drawing rectangle round selected nodes
 */
static plot_style_t pstyle_rect_sel = {
	.stroke_type = PLOT_OP_TYPE_SOLID,
	.stroke_width = plot_style_int_to_fixed(3),
};


/**
 * plot style for drawing rectangle round the cursor node
 */
static plot_style_t pstyle_rect_cursor = {
	.stroke_type = PLOT_OP_TYPE_DASH,
	.stroke_width = plot_style_int_to_fixed(3),
};


/**
 * plot style for font on unselected nodes
 */
static plot_font_style_t pfstyle_node = {
	.family = PLOT_FONT_FAMILY_SANS_SERIF,
	.size = 8 * PLOT_STYLE_SCALE,
	.weight = 400,
	.flags = FONTF_NONE,
};


/**
 * plot style for font on unselected nodes
 */
static plot_font_style_t pfstyle_node_sel = {
	.family = PLOT_FONT_FAMILY_SANS_SERIF,
	.size = 8 * PLOT_STYLE_SCALE,
	.weight = 900,
	.flags = FONTF_NONE,
};


/**
 * Recursively redraw a history entry.
 *
 * \param history history containing the entry
 * \param entry   entry to render
 * \param clip    redraw area
 * \param x       window x offset
 * \param y       window y offset
 * \param ctx     current redraw context
 */
static nserror
redraw_entry(struct history *history,
	     struct history_entry *entry,
	     struct history_entry *cursor,
	     struct rect *clip,
	     int x, int y,
	     const struct redraw_context *ctx)
{
	size_t char_offset;
	int actual_x;
	struct history_entry *child;
	int tailsize = 5;

	plot_style_t *pstyle;
	plot_font_style_t *pfstyle;
	struct rect rect;
	nserror res;

	/* setup plot styles */
	if (entry == history->current) {
		pstyle = &pstyle_rect_sel;
		pfstyle = &pfstyle_node_sel;
	} else {
		pstyle = &pstyle_rect;
		pfstyle = &pfstyle_node;
	}

	/* Only attempt to plot bitmap if it is present */
	if (entry->page.bitmap != NULL) {
		res = ctx->plot->bitmap(ctx,
					entry->page.bitmap,
					entry->x + x,
					entry->y + y,
					LOCAL_HISTORY_WIDTH,
					LOCAL_HISTORY_HEIGHT,
					0xffffff,
					0);
		if (res != NSERROR_OK) {
			return res;
		}
	}

	rect.x0 = entry->x - 1 + x;
	rect.y0 = entry->y - 1 + y;
	rect.x1 = entry->x + x + LOCAL_HISTORY_WIDTH;
	rect.y1 = entry->y + y + LOCAL_HISTORY_HEIGHT;

	/* Border */
	if (entry != cursor) {
		/* Not cursor position */
		res = ctx->plot->rectangle(ctx, pstyle, &rect);
		if (res != NSERROR_OK) {
			return res;
		}
	} else {
		/* Cursor position */
		rect.x0 -= 1;
		rect.y0 -= 1;
		rect.x1 += 1;
		rect.y1 += 1;
		ctx->plot->rectangle(ctx, &pstyle_rect_cursor, &rect);
	}

	res = guit->layout->position(plot_style_font, entry->page.title,
				     strlen(entry->page.title), LOCAL_HISTORY_WIDTH,
				     &char_offset, &actual_x);
	if (res != NSERROR_OK) {
		return res;
	}

	res = ctx->plot->text(ctx,
			      pfstyle,
			      entry->x + x,
			      entry->y + LOCAL_HISTORY_HEIGHT + 12 + y,
			      entry->page.title,
			      char_offset);
	if (res != NSERROR_OK) {
		return res;
	}

	/* for each child node draw a line and recurse redraw into it */
	for (child = entry->forward; child; child = child->next) {
		rect.x0 = entry->x + LOCAL_HISTORY_WIDTH + x;
		rect.y0 = entry->y + LOCAL_HISTORY_HEIGHT / 2 + y;
		rect.x1 = entry->x + LOCAL_HISTORY_WIDTH + tailsize + x;
		rect.y1 = entry->y + LOCAL_HISTORY_HEIGHT / 2 + y;
		res = ctx->plot->line(ctx, &pstyle_line, &rect);
		if (res != NSERROR_OK) {
			return res;
		}

		rect.x0 = entry->x + LOCAL_HISTORY_WIDTH + tailsize + x;
		rect.y0 = entry->y + LOCAL_HISTORY_HEIGHT / 2 + y;
		rect.x1 = child->x - tailsize + x;
		rect.y1 = child->y + LOCAL_HISTORY_HEIGHT / 2 + y;
		res = ctx->plot->line(ctx, &pstyle_line, &rect);
		if (res != NSERROR_OK) {
			return res;
		}

		rect.x0 = child->x - tailsize + x;
		rect.y0 = child->y + LOCAL_HISTORY_HEIGHT / 2 + y;
		rect.x1 = child->x + x;
		rect.y1 = child->y + LOCAL_HISTORY_HEIGHT / 2 + y;
		res = ctx->plot->line(ctx, &pstyle_line, &rect);
		if (res != NSERROR_OK) {
			return res;
		}

		res = redraw_entry(history, child, cursor, clip, x, y, ctx);
		if (res != NSERROR_OK) {
			return res;
		}
	}

	return NSERROR_OK;
}


/**
 * Find the history entry at a position.
 *
 * \param entry entry to search from
 * \param x coordinate
 * \param y coordinate
 * \return an entry if found, 0 if none
 */
static struct history_entry *
find_entry_position(struct history_entry *entry, int x, int y)
{
	struct history_entry *child;
	struct history_entry *found;

	if (!entry) {
		return NULL;
	}

	if ((entry->x <= x) &&
	    (x <= entry->x + LOCAL_HISTORY_WIDTH) &&
	    (entry->y <= y) &&
	    (y <= entry->y + LOCAL_HISTORY_HEIGHT)) {
		return entry;
	}

	for (child = entry->forward; child; child = child->next) {
		found = find_entry_position(child, x, y);
		if (found) {
			return found;
		}
	}

	return NULL;
}

/* exported interface documented in desktop/local_history.h */
nserror
local_history_scroll_to_cursor(struct local_history_session *session)
{
	rect cursor;

	if (session->cursor == NULL) {
		return NSERROR_OK;
	}

	cursor.x0 = session->cursor->x - LOCAL_HISTORY_RIGHT_MARGIN / 2;
	cursor.y0 = session->cursor->y - LOCAL_HISTORY_BOTTOM_MARGIN / 2;
	cursor.x1 = cursor.x0 + LOCAL_HISTORY_WIDTH +
			LOCAL_HISTORY_RIGHT_MARGIN / 2;
	cursor.y1 = cursor.y0 + LOCAL_HISTORY_HEIGHT +
			LOCAL_HISTORY_BOTTOM_MARGIN / 2;

	return cw_helper_scroll_visible(session->cw_t,
			session->core_window_handle,
			&cursor);
}

/* exported interface documented in desktop/local_history.h */
nserror
local_history_init(struct core_window_callback_table *cw_t,
		   void *core_window_handle,
		   struct browser_window *bw,
		   struct local_history_session **session)
{
	struct local_history_session *nses;

	pstyle_bg.fill_colour = nscolours[NSCOLOUR_WIN_EVEN_BG];
	pstyle_line.stroke_colour = nscolours[NSCOLOUR_WIN_EVEN_BORDER];

	pstyle_rect.stroke_colour = pstyle_line.stroke_colour;
	pstyle_rect_sel.stroke_colour = nscolours[NSCOLOUR_WIN_EVEN_BORDER];
	pstyle_rect_cursor.stroke_colour = nscolours[NSCOLOUR_SEL_BG];

	pfstyle_node.foreground = nscolours[NSCOLOUR_WIN_EVEN_FG];
	pfstyle_node.background = nscolours[NSCOLOUR_WIN_EVEN_BG];
	pfstyle_node_sel.foreground = nscolours[NSCOLOUR_WIN_EVEN_FG];
	pfstyle_node_sel.background = nscolours[NSCOLOUR_WIN_EVEN_BG];

	nses = calloc(1, sizeof(struct local_history_session));
	if (nses == NULL) {
		return NSERROR_NOMEM;
	}

	nses->cw_t = cw_t;
	nses->core_window_handle = core_window_handle;

	local_history_set(nses, bw);

	*session = nses;

	return NSERROR_OK;
}

/* exported interface documented in desktop/local_history.h */
nserror local_history_fini(struct local_history_session *session)
{
	free(session);

	return NSERROR_OK;
}


/* exported interface documented in desktop/local_history.h */
nserror
local_history_redraw(struct local_history_session *session,
		     int x,
		     int y,
		     struct rect *clip,
		     const struct redraw_context *ctx)
{
	struct rect r = {
		.x0 = clip->x0 + x,
		.y0 = clip->y0 + y,
		.x1 = clip->x1 + x,
		.y1 = clip->y1 + y,
	};

	if (session->bw == NULL) {
		return NSERROR_OK;
	}

	if (session->bw->history->start == NULL) {
		return NSERROR_OK;
	}

	ctx->plot->clip(ctx, &r);
	ctx->plot->rectangle(ctx, &pstyle_bg, &r);

	return redraw_entry(
		session->bw->history,
		session->bw->history->start,
		session->cursor,
		clip,
		x, y,
		ctx);
}

/* exported interface documented in desktop/local_history.h */
nserror
local_history_mouse_action(struct local_history_session *session,
			   enum browser_mouse_state mouse,
			   int x,
			   int y)
{
	struct history_entry *entry;
	bool new_window;

	if (session->bw == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	if ((mouse & (BROWSER_MOUSE_PRESS_1 | BROWSER_MOUSE_PRESS_2)) == 0) {
		return NSERROR_NOT_IMPLEMENTED;
	}

	entry = find_entry_position(session->bw->history->start, x, y);
	if (entry == NULL) {
		return NSERROR_NOT_FOUND;
	}

	if (entry == session->bw->history->current) {
		return NSERROR_PERMISSION;
	}

	if (mouse & BROWSER_MOUSE_PRESS_1) {
		new_window = false;
	} else if (mouse & BROWSER_MOUSE_PRESS_2) {
		new_window = true;
	} else {
		new_window = false;
	}

	browser_window_history_go(session->bw, entry, new_window);

	return NSERROR_OK;
}

/**
 * Determine the point on the parent line where this history line branches.
 *
 * If `branch_point` gets set then there is a guarantee that (a) `ent` is
 * a transitive child (forward) of that point. and (b) `branch_point` has a
 * parent.
 *
 * \param[in] ent The entry to work backward from
 * \param[out] branch_point The entry to set to the branch point if one is found
 */
static void
_local_history_find_branch_point(struct history_entry *ent,
				 struct history_entry **branch_point)
{
	if (ent->back == NULL) {
		/* We're at the root, nothing to do */
		return;
	}
	/* Start from our immediate parent */
	ent = ent->back;
	while (ent->back != NULL) {
		if (ent->back->forward != ent->back->forward_last) {
			/* This point is a branch */
			*branch_point = ent;
			break;
		}
		ent = ent->back;
	}
}

/* exported interface documented in desktop/local_history.h */
bool
local_history_keypress(struct local_history_session *session, uint32_t key)
{
	switch (key) {
	case NS_KEY_NL:
	case NS_KEY_CR:
		/* pressed enter */
		if (session->cursor != session->bw->history->current) {
			browser_window_history_go(session->bw, session->cursor,
						  false);
			local_history_scroll_to_cursor(session);
			session->cw_t->invalidate(session->core_window_handle, NULL);
		}
		/* We have handled this keypress */
		return true;
	case NS_KEY_LEFT:
		/* Go to parent */
		if (session->cursor->back != NULL) {
			session->cursor = session->cursor->back;
			local_history_scroll_to_cursor(session);
			session->cw_t->invalidate(session->core_window_handle, NULL);
		}
		/* We have handled this keypress */
		return true;
	case NS_KEY_RIGHT:
		/* Go to preferred child if there is one */
		if (session->cursor->forward_pref != NULL) {
			session->cursor = session->cursor->forward_pref;
			local_history_scroll_to_cursor(session);
			session->cw_t->invalidate(session->core_window_handle, NULL);
		}
		/* We have handled this keypress */
		return true;
	case NS_KEY_DOWN:
		/* Go to next sibling down, if there is one */
		if (session->cursor->next != NULL) {
			session->cursor = session->cursor->next;
		} else {
			struct history_entry *branch_point = NULL;
			_local_history_find_branch_point(
				session->cursor,
				&branch_point);
			if (branch_point != NULL) {
				if (branch_point->next != NULL) {
					branch_point = branch_point->next;
				}
				session->cursor = branch_point;
			}
		}
		/* We have handled this keypress */
		local_history_scroll_to_cursor(session);
		session->cw_t->invalidate(session->core_window_handle, NULL);
		return true;
	case NS_KEY_UP:
		/* Go to next sibling up, if there is one */
		if (session->cursor->back != NULL) {
			struct history_entry *ent = session->cursor->back->forward;
			while (ent != session->cursor &&
			       ent->next != NULL &&
			       ent->next != session->cursor) {
				ent = ent->next;
			}
			if (session->cursor != ent) {
				session->cursor = ent;
			} else {
				struct history_entry *branch_point = NULL;
				_local_history_find_branch_point(
					session->cursor,
					&branch_point);
				if (branch_point != NULL) {
					struct history_entry *ent = branch_point->back->forward;
					while (ent->next != NULL && ent->next != branch_point) {
						ent = ent->next;
					}
					session->cursor = ent;
				}
			}
		}
		/* We have handled this keypress */
		local_history_scroll_to_cursor(session);
		session->cw_t->invalidate(session->core_window_handle, NULL);
		return true;
	}
	return false;
}

/* exported interface documented in desktop/local_history.h */
nserror
local_history_set(struct local_history_session *session,
		  struct browser_window *bw)
{
	session->bw = bw;
	session->cursor = NULL;

	if (bw != NULL) {
		assert(session->bw->history != NULL);
		session->cursor = bw->history->current;

		session->cw_t->update_size(session->core_window_handle,
					   session->bw->history->width,
					   session->bw->history->height);
		local_history_scroll_to_cursor(session);
	}

	return NSERROR_OK;
}


/* exported interface documented in desktop/local_history.h */
nserror
local_history_get_size(struct local_history_session *session,
		       int *width,
		       int *height)
{
	*width = session->bw->history->width + 20;
	*height = session->bw->history->height + 20;

	return NSERROR_OK;
}


/* exported interface documented in desktop/local_history.h */
nserror
local_history_get_url(struct local_history_session *session,
		      int x, int y,
		      nsurl **url_out)
{
	struct history_entry *entry;

	if (session->bw == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	entry = find_entry_position(session->bw->history->start, x, y);
	if (entry == NULL) {
		return NSERROR_NOT_FOUND;
	}

	*url_out = nsurl_ref(entry->page.url);

	return NSERROR_OK;
}







netsurf-vince/pdf/desktop/local_history.h

/*
 * Copyright 2017 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */
 
#ifndef NETSURF_DESKTOP_LOCAL_HISTORY_H
#define NETSURF_DESKTOP_LOCAL_HISTORY_H

#include <stdbool.h>
#include <stdint.h>

#include "utils/errors.h"
#include "netsurf/mouse.h"

struct core_window_callback_table;
struct redraw_context;
struct nsurl;
struct rect;
struct local_history_session;
struct browser_window;

/**
 * Initialise the local history.
 *
 * This iterates through the history object of a browser window and
 * creates tree of visited pages with thumbnails which may be selected
 * to cause navigation.
 *
 * This must be called before any other local_history_* function.
 *
 * \param[in] cw_t Callback table for core_window containing the treeview.
 * \param[in] core_window_handle The core_window in which the treeview is shown.
 * \param[in] bw browser window to show history of.
 * \param[out] session The created local history session context.
 * \return NSERROR_OK on success and session set, appropriate error code otherwise
 */
nserror local_history_init(struct core_window_callback_table *cw_t,
			   void *core_window_handle,
			   struct browser_window *bw,
			   struct local_history_session **session);

/**
 * Finalise the local history.
 *
 * This destroys the local history view and the local history module's
 * internal data.  After calling this if local history is required again,
 * local_history_init must be called to create a new session.
 *
 * \param session The local history session to finalise.
 * \return NSERROR_OK on success and session freed appropriate error otherwise
 */
nserror local_history_fini(struct local_history_session *session);


/**
 * Redraw the local history.
 *
 * Causes the local history viewer to issue plot operations to redraw
 * the specified area of the viewport.
 *
 * \param[in] session The local history session context.
 * \param[in] x     X coordinate to render history at
 * \param[in] y     Y coordinate to render history at
 * \param[in] clip  Current clip rectangle (wrt tree origin)
 * \param[in] ctx   Current redraw context
 */
nserror local_history_redraw(struct local_history_session *session, int x, int y, struct rect *clip, const struct redraw_context *ctx);


/**
 * Handles all kinds of mouse action
 *
 * \param[in] session The local history session context.
 * \param[in] mouse The current mouse state
 * \param[in] x The current mouse X coordinate
 * \param[in] y The current mouse Y coordinate
 * \return NSERROR_OK if mouse action was processed.
 *         NSERROR_NOT_FOUND if nothing under the pointer where it was clicked
 *         NSERROR_NOT_IMPLEMENTED if the action was not processed.
 *         NSERROR_PERMISSION if the clicked item was the current page
 */
nserror local_history_mouse_action(struct local_history_session *session, enum browser_mouse_state mouse, int x, int y);


/**
 * Key press handling.
 *
 * \param[in] session The local history session context.
 * \param[in] key The ucs4 character codepoint
 * \return true if the keypress is dealt with, false otherwise.
 */
bool local_history_keypress(struct local_history_session *session, uint32_t key);


/**
 * Change the browser window to draw local history for.
 *
 * \param[in] session The local history session context.
 * \param bw browser window to show history of.
 * \return NSERROR_OK or appropriate error code.
 */
nserror local_history_set(struct local_history_session *session, struct browser_window *bw);


/**
 * get size of local history content area.
 *
 * \param[in] session The local history session context.
 * \param[out] width on sucessful return the width of the localhistory content
 * \param[out] height on sucessful return the height of the localhistory content
 * \return NSERROR_OK or appropriate error code.
 */
nserror local_history_get_size(struct local_history_session *session, int *width, int *height);


/**
 * get url of entry at position in local history content area.
 *
 * \todo the returned url should be a referenced nsurl.
 *
 * \param[in] session The local history session context.
 * \param[in] x The x coordinate to get url of.
 * \param[in] y The y coordinate to get url of.
 * \param[out] url_out referenced url.
 * \return NSERROR_OK and url_out updated or NSERROR_NOT_FOUND if no url at
 *          location.
 */
nserror local_history_get_url(struct local_history_session *session, int x, int y, struct nsurl **url_out);

/**
 * Scroll the local history window to ensure the current cursor is shown.
 *
 * \param session The local history session
 */
nserror local_history_scroll_to_cursor(struct local_history_session *session);


#endif







netsurf-vince/pdf/desktop/mouse.c

/*
 * Copyright 2010 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Browser window creation and manipulation (implementation).
 */

#include "netsurf/browser_window.h"
#include "utils/log.h"

/**
 * Debug function logs a browser mouse state.
 *
 * \param  mouse  browser_mouse_state to dump
 */
void browser_mouse_state_dump(browser_mouse_state mouse)
{
	NSLOG(netsurf, INFO, "mouse state: %s %s %s %s %s %s %s %s %s %s %s %s %s %s", mouse & BROWSER_MOUSE_PRESS_1 ? "P1" : "  ", mouse & BROWSER_MOUSE_PRESS_2 ? "P2" : "  ", mouse & BROWSER_MOUSE_CLICK_1 ? "C1" : "  ", mouse & BROWSER_MOUSE_CLICK_2 ? "C2" : "  ", mouse & BROWSER_MOUSE_DOUBLE_CLICK ? "DC" : "  ", mouse & BROWSER_MOUSE_TRIPLE_CLICK ? "TC" : "  ", mouse & BROWSER_MOUSE_DRAG_1 ? "D1" : "  ", mouse & BROWSER_MOUSE_DRAG_2 ? "D2" : "  ", mouse & BROWSER_MOUSE_DRAG_ON ? "DO" : "  ", mouse & BROWSER_MOUSE_HOLDING_1 ? "H1" : "  ", mouse & BROWSER_MOUSE_HOLDING_2 ? "H2" : "  ", mouse & BROWSER_MOUSE_MOD_1 ? "M1" : "  ", mouse & BROWSER_MOUSE_MOD_2 ? "M2" : "  ", mouse & BROWSER_MOUSE_MOD_3 ? "M3" : "  ");
}







netsurf-vince/pdf/desktop/netsurf.c

/*
 * Copyright 2003 Phil Mellor <monkeyson@users.sourceforge.net>
 * Copyright 2007 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2004 Andrew Timmins <atimmins@blueyonder.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <locale.h>
#include <signal.h>
#include <stdbool.h>
#include <stdio.h>
#include <stdlib.h>
#include <libwapcaplet/libwapcaplet.h>
#include <dom/dom.h>

#include "netsurf/inttypes.h"
#include "utils/config.h"
#include "utils/errors.h"
#include "utils/nscolour.h"
#include "utils/nsoption.h"
#include "utils/corestrings.h"
#include "utils/log.h"
#include "utils/string.h"
#include "utils/utf8.h"
#include "utils/messages.h"
#include "utils/useragent.h"
#include "content/content_factory.h"
#include "content/fetchers.h"
#include "content/hlcache.h"
#include "content/mimesniff.h"
#include "content/urldb.h"
#include "css/css.h"
#include "image/image.h"
#include "image/image_cache.h"
#include "javascript/js.h"
#include "html/html.h"
#include "text/textplain.h"
#include "pdf/pdf.h"

#include "netsurf/browser_window.h"
#include "desktop/system_colour.h"
#include "desktop/page-info.h"
#include "desktop/searchweb.h"
#include "netsurf/misc.h"
#include "desktop/gui_internal.h"
#include "netsurf/netsurf.h"


/** \todo QUERY - Remove this import later */
#include "desktop/browser_private.h"

/** speculative pre-conversion small image size
 *
 * Experimenting by visiting every page from default page in order and
 * then netsurf homepage
 *
 * 0    : Cache hit/miss/speculative miss/fail 604/147/  0/0 (80%/19%/ 0%/ 0%)
 * 2048 : Cache hit/miss/speculative miss/fail 622/119/ 17/0 (82%/15%/ 2%/ 0%)
 * 4096 : Cache hit/miss/speculative miss/fail 656/109/ 25/0 (83%/13%/ 3%/ 0%)
 * 8192 : Cache hit/miss/speculative miss/fail 648/104/ 40/0 (81%/13%/ 5%/ 0%)
 * ALL  : Cache hit/miss/speculative miss/fail 775/  0/161/0 (82%/ 0%/17%/ 0%)
*/
#define SPECULATE_SMALL 4096

/** the time between image cache clean runs in ms. */
#define IMAGE_CACHE_CLEAN_TIME (10 * 1000)

/** default time between content cache cleans. */
#define HL_CACHE_CLEAN_TIME (2 * IMAGE_CACHE_CLEAN_TIME)

/** ensure there is a minimal amount of memory for source objetcs and
 * decoded bitmaps.
 */
#define MINIMUM_MEMORY_CACHE_SIZE (2 * 1024 * 1024)

/** default minimum object time before object is pushed to backing store. (s) */
#define LLCACHE_STORE_MIN_LIFETIME (60 * 30)

/** default minimum bandwidth for backing store writeout. (byte/s) */
#define LLCACHE_STORE_MIN_BANDWIDTH (128 * 1024)

/** default maximum bandwidth for backing store writeout. (byte/s) */
#define LLCACHE_STORE_MAX_BANDWIDTH (1024 * 1024)

/** default time quantum with which to calculate bandwidth (ms) */
#define LLCACHE_STORE_TIME_QUANTUM (100)

static void netsurf_lwc_iterator(lwc_string *str, void *pw)
{
	NSLOG(netsurf, WARNING, "[%3u] %.*s", str->refcnt,
	      (int)lwc_string_length(str), lwc_string_data(str));
}

/* exported interface documented in netsurf/netsurf.h */
nserror netsurf_init(const char *store_path)
{
	nserror ret;
	struct hlcache_parameters hlcache_parameters = {
		.bg_clean_time = HL_CACHE_CLEAN_TIME,
		.llcache = {
			.minimum_lifetime = LLCACHE_STORE_MIN_LIFETIME,
			.minimum_bandwidth = LLCACHE_STORE_MIN_BANDWIDTH,
			.maximum_bandwidth = LLCACHE_STORE_MAX_BANDWIDTH,
			.time_quantum = LLCACHE_STORE_TIME_QUANTUM,
		}
	}; 
	struct image_cache_parameters image_cache_parameters = {
		.bg_clean_time = IMAGE_CACHE_CLEAN_TIME,
		.speculative_small = SPECULATE_SMALL
	};
	
#ifdef HAVE_SIGPIPE
	/* Ignore SIGPIPE - this is necessary as OpenSSL can generate these
	 * and the default action is to terminate the app. There's no easy
	 * way of determining the cause of the SIGPIPE (other than using
	 * sigaction() and some mechanism for getting the file descriptor
	 * out of libcurl). However, we expect nothing else to generate a
	 * SIGPIPE, anyway, so may as well just ignore them all.
	 */
	signal(SIGPIPE, SIG_IGN);
#endif

	/* corestrings init */
	ret = corestrings_init();
	if (ret != NSERROR_OK)
		return ret;

	ret = nscolour_update();
	if (ret != NSERROR_OK)
		return ret;

	/* set up cache limits based on the memory cache size option */
	hlcache_parameters.llcache.limit = nsoption_int(memory_cache_size);

	if (hlcache_parameters.llcache.limit < MINIMUM_MEMORY_CACHE_SIZE) {
		hlcache_parameters.llcache.limit = MINIMUM_MEMORY_CACHE_SIZE;
		NSLOG(netsurf, INFO,
		      "Setting minimum memory cache size %"PRIsizet,
		      hlcache_parameters.llcache.limit);
	} 

	/* Set up the max attempts made to fetch a timing out resource */
	hlcache_parameters.llcache.fetch_attempts = nsoption_uint(max_retried_fetches);

	/* image cache is 25% of total memory cache size */
	image_cache_parameters.limit = (hlcache_parameters.llcache.limit * 25) / 100;

	/* image cache hysteresis is 20% of the image cache size */
	image_cache_parameters.hysteresis = (image_cache_parameters.limit * 20) / 100;

	/* account for image cache use from total */
	hlcache_parameters.llcache.limit -= image_cache_parameters.limit;

	/* set backing store target limit */
	hlcache_parameters.llcache.store.limit = nsoption_uint(disc_cache_size);

	/* set backing store hysterissi to 20% */
	hlcache_parameters.llcache.store.hysteresis = (hlcache_parameters.llcache.store.limit * 20) / 100;;

	/* set the path to the backing store */
	hlcache_parameters.llcache.store.path =
		nsoption_charp(disc_cache_path) ?
		nsoption_charp(disc_cache_path) :
		store_path;

	/* image handler bitmap cache */
	ret = image_cache_init(&image_cache_parameters);
	if (ret != NSERROR_OK)
		return ret;

	/* content handler initialisation */
	ret = nscss_init();
	if (ret != NSERROR_OK)
		return ret;

	ret = html_init();
	if (ret != NSERROR_OK)
		return ret;

	ret = image_init();
	if (ret != NSERROR_OK)
		return ret;

	ret = textplain_init();
	if (ret != NSERROR_OK)
		return ret;

#ifdef WITH_NSPDF
	ret = nspdf_init();
	if (ret != NSERROR_OK)
		return ret;
#endif

	setlocale(LC_ALL, "");

	/* initialise the fetchers */
	ret = fetcher_init();
	if (ret != NSERROR_OK)
		return ret;
	
	/* Initialise the hlcache and allow it to init the llcache for us */
	ret = hlcache_initialise(&hlcache_parameters);
	if (ret != NSERROR_OK)
		return ret;

	/* Initialize system colours */
	ret = ns_system_colour_init();
	if (ret != NSERROR_OK)
		return ret;

	js_initialise();

	ret = page_info_init();
	if (ret != NSERROR_OK) {
		return ret;
	}

	return NSERROR_OK;
}


/**
 * Clean up components used by gui NetSurf.
 */

void netsurf_exit(void)
{
	hlcache_stop();
	
	NSLOG(netsurf, INFO, "Closing GUI");
	guit->misc->quit();

	NSLOG(netsurf, INFO, "Finalising page-info module");
	page_info_fini();

	NSLOG(netsurf, INFO, "Finalising JavaScript");
	js_finalise();

	NSLOG(netsurf, INFO, "Finalising Web Search");
	search_web_finalise();

	NSLOG(netsurf, INFO, "Finalising high-level cache");
	hlcache_finalise();

	NSLOG(netsurf, INFO, "Closing fetches");
	fetcher_quit();
	/* Now the fetchers are done, our user-agent string can go */
	free_user_agent_string();

	/* dump any remaining cache entries */
	image_cache_fini();

	/* Clean up after content handlers */
	content_factory_fini();

	NSLOG(netsurf, INFO, "Closing utf8");
	utf8_finalise();

	NSLOG(netsurf, INFO, "Destroying URLdb");
	urldb_destroy();

	NSLOG(netsurf, INFO, "Destroying System colours");
	ns_system_colour_finalize();

	NSLOG(netsurf, INFO, "Destroying Messages");
	messages_destroy();

	corestrings_fini();
	if (dom_namespace_finalise() != DOM_NO_ERR) {
		NSLOG(netsurf, WARNING, "Unable to finalise DOM namespace strings");
	}
	NSLOG(netsurf, INFO, "Remaining lwc strings:");
	lwc_iterate_strings(netsurf_lwc_iterator, NULL);

	NSLOG(netsurf, INFO, "Exited successfully");
}







netsurf-vince/pdf/desktop/options.h

/*
 * Copyright 2012 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Option available on all platforms
 *
 * Non-platform specific options can be added by editing this file 
 *
 * Platform specific options should be added in the platform options.h.
 *
 * This header is specificaly intented to be included multiple times
 *   with different macro definitions so there is no guard
 */

#ifndef NETSURF_DESKTOP_OPTIONS_H_
#define NETSURF_DESKTOP_OPTIONS_H_

#include "netsurf/types.h"

/* defines for system colour table */
#define NSOPTION_SYS_COLOUR_START NSOPTION_sys_colour_ActiveBorder
#define NSOPTION_SYS_COLOUR_END NSOPTION_sys_colour_WindowText

#endif

/** An HTTP proxy should be used. */
NSOPTION_BOOL(http_proxy, false) 

/** Hostname of proxy. */
NSOPTION_STRING(http_proxy_host, NULL) 

/** Proxy port. */
NSOPTION_INTEGER(http_proxy_port, 8080) 

/** Proxy authentication method. */
NSOPTION_INTEGER(http_proxy_auth, OPTION_HTTP_PROXY_AUTH_NONE) 

/** Proxy authentication user name */
NSOPTION_STRING(http_proxy_auth_user, NULL)

/** Proxy authentication password */
NSOPTION_STRING(http_proxy_auth_pass, NULL)

/** Proxy omission list */
NSOPTION_STRING(http_proxy_noproxy, "localhost")

/** Default treeview font size (unit: 0.1pt) */
NSOPTION_INTEGER(treeview_font_size, 110)

/** Default font size (unit: 0.1pt) */
NSOPTION_INTEGER(font_size, 128)

/** Minimum font size. */
NSOPTION_INTEGER(font_min_size, 85)

/** Default sans serif font */
NSOPTION_STRING(font_sans, NULL)
/** Default serif font */
NSOPTION_STRING(font_serif, NULL)

/** Default monospace font */
NSOPTION_STRING(font_mono, NULL)

/** Default cursive font */
NSOPTION_STRING(font_cursive, NULL)

/** Default fantasy font */
NSOPTION_STRING(font_fantasy, NULL)

/** Accept-Language header. */
NSOPTION_STRING(accept_language, NULL)

/** Accept-Charset header. */
NSOPTION_STRING(accept_charset, NULL)

/** Preferred maximum size of memory cache / bytes. */
NSOPTION_INTEGER(memory_cache_size, 12 * 1024 * 1024)

/** Preferred location of disc cache, or NULL for system provided location */
NSOPTION_STRING(disc_cache_path, NULL)

/** Preferred expiry size of disc cache / bytes. */
NSOPTION_UINT(disc_cache_size, 1024 * 1024 * 1024)

/** Preferred expiry age of disc cache / days. */
NSOPTION_INTEGER(disc_cache_age, 28)

/** Whether to block advertisements */
NSOPTION_BOOL(block_advertisements, false)

/** Disable website tracking, see	                
 * http://www.w3.org/Submission/2011/SUBM-web-tracking-protection-20110224/#dnt-uas */
NSOPTION_BOOL(do_not_track, false)

/** Whether to send the referer HTTP header */
NSOPTION_BOOL(send_referer, true)

/** Whether to fetch foreground images */
NSOPTION_BOOL(foreground_images, true)

/** Whether to fetch background images */
NSOPTION_BOOL(background_images, true)

/** Whether to animate images */
NSOPTION_BOOL(animate_images, true)

/** Whether to execute javascript */
NSOPTION_BOOL(enable_javascript, false)

/** Maximum time (in seconds) to wait for a script to run */
NSOPTION_INTEGER(script_timeout, 10)

/** How many days to retain URL data for */
NSOPTION_INTEGER(expire_url, 28)

/** Default font family */
NSOPTION_INTEGER(font_default, PLOT_FONT_FAMILY_SANS_SERIF)

/** ca-bundle location */
NSOPTION_STRING(ca_bundle, NULL)

/** ca-path location */
NSOPTION_STRING(ca_path, NULL)

/** Cookie file location */
NSOPTION_STRING(cookie_file, NULL)

/** Cookie jar location */
NSOPTION_STRING(cookie_jar, NULL)

/** Home page location */
NSOPTION_STRING(homepage_url, NULL)

/** search web from url bar */
NSOPTION_BOOL(search_url_bar, false)

/** default web search provider */
NSOPTION_INTEGER(search_provider, 0)

/** URL completion in url bar */
NSOPTION_BOOL(url_suggestion, true)

/** default x position of new windows */
NSOPTION_INTEGER(window_x, 0)

/** default y position of new windows */
NSOPTION_INTEGER(window_y, 0)

/** default width of new windows */
NSOPTION_INTEGER(window_width, 0)

/** default height of new windows */
NSOPTION_INTEGER(window_height, 0)

/** default size of status bar vs. h scroll bar */
NSOPTION_INTEGER(toolbar_status_size, 6667)

/** default window scale */
NSOPTION_INTEGER(scale, 100)

/* Whether to reflow web pages while objects are fetching */
NSOPTION_BOOL(incremental_reflow, true)

/* Minimum time (in cs) between HTML reflows while objects are fetching */
NSOPTION_UINT(min_reflow_period, DEFAULT_REFLOW_PERIOD)

/* use core selection menu */
NSOPTION_BOOL(core_select_menu, false)

/* display decoded international domain names */
NSOPTION_BOOL(display_decoded_idn, false)

/******** Fetcher options ********/

/** Maximum simultaneous active fetchers */
NSOPTION_INTEGER(max_fetchers, 24)

/** Maximum simultaneous active fetchers per host.
 * (<=option_max_fetchers else it makes no sense) Note that rfc2616
 * section 8.1.4 says that there should be no more than two keepalive
 * connections per host. None of the main browsers follow this as it
 * slows page fetches down considerably.  See
 * https://bugzilla.mozilla.org/show_bug.cgi?id=423377#c4
 */
NSOPTION_INTEGER(max_fetchers_per_host, 5)

/** Maximum number of inactive fetchers cached.  The total number of
 * handles netsurf will therefore have open is this plus
 * option_max_fetchers.
 */
NSOPTION_INTEGER(max_cached_fetch_handles, 6)

/** Number of times to retry timed-out fetches before giving up. */
NSOPTION_UINT(max_retried_fetches, 1)

/** Number of seconds to allow for a DNS-resolution+connect() before timing out
 * the cURL socket.
 */
NSOPTION_UINT(curl_fetch_timeout, 30)

/** Suppress debug output from cURL. */
NSOPTION_BOOL(suppress_curl_debug, true)

/** Whether to allow target="_blank" */
NSOPTION_BOOL(target_blank, true)

/** Whether second mouse button opens in new tab */
NSOPTION_BOOL(button_2_tab, true)

/******** PDF / Print options ********/

/** top margin of exported page */
NSOPTION_INTEGER(margin_top, DEFAULT_MARGIN_TOP_MM)

/** bottom margin of exported page */
NSOPTION_INTEGER(margin_bottom, DEFAULT_MARGIN_BOTTOM_MM)

/** left margin of exported page */
NSOPTION_INTEGER(margin_left, DEFAULT_MARGIN_LEFT_MM)

/** right margin of exported page */
NSOPTION_INTEGER(margin_right, DEFAULT_MARGIN_RIGHT_MM)

/** scale of exported content */
NSOPTION_INTEGER(export_scale, DEFAULT_EXPORT_SCALE * 100)

/** suppressing images in printed content */
NSOPTION_BOOL(suppress_images, false)

/** turning off all backgrounds for printed content */
NSOPTION_BOOL(remove_backgrounds, false)

/** turning on content loosening for printed content */
NSOPTION_BOOL(enable_loosening, true)

/** compression of PDF documents */
NSOPTION_BOOL(enable_PDF_compression, true)

/** setting a password and encoding PDF documents */
NSOPTION_BOOL(enable_PDF_password, false)

/******** System colours ********/
NSOPTION_COLOUR(sys_colour_ActiveBorder, 0x00d3d3d3)
NSOPTION_COLOUR(sys_colour_ActiveCaption, 0x00f1f1f1)
NSOPTION_COLOUR(sys_colour_AppWorkspace, 0x00f1f1f1)
NSOPTION_COLOUR(sys_colour_Background, 0x006e6e6e)
NSOPTION_COLOUR(sys_colour_ButtonFace, 0x00f9f9f9)
NSOPTION_COLOUR(sys_colour_ButtonHighlight, 0x00ffffff)
NSOPTION_COLOUR(sys_colour_ButtonShadow, 0x00aeaeae)
NSOPTION_COLOUR(sys_colour_ButtonText, 0x004c4c4c)
NSOPTION_COLOUR(sys_colour_CaptionText, 0x004c4c4c)
NSOPTION_COLOUR(sys_colour_GrayText, 0x00505050)
NSOPTION_COLOUR(sys_colour_Highlight, 0x00c00800)
NSOPTION_COLOUR(sys_colour_HighlightText, 0x00ffffff)
NSOPTION_COLOUR(sys_colour_InactiveBorder, 0x00f1f1f1)
NSOPTION_COLOUR(sys_colour_InactiveCaption, 0x00e6e6e6)
NSOPTION_COLOUR(sys_colour_InactiveCaptionText, 0x00a6a6a6)
NSOPTION_COLOUR(sys_colour_InfoBackground, 0x008fdfef)
NSOPTION_COLOUR(sys_colour_InfoText, 0x00000000)
NSOPTION_COLOUR(sys_colour_Menu, 0x00f1f1f1)
NSOPTION_COLOUR(sys_colour_MenuText, 0x004e4e4e)
NSOPTION_COLOUR(sys_colour_Scrollbar, 0x00cccccc)
NSOPTION_COLOUR(sys_colour_ThreeDDarkShadow, 0x00aeaeae)
NSOPTION_COLOUR(sys_colour_ThreeDFace, 0x00f9f9f9)
NSOPTION_COLOUR(sys_colour_ThreeDHighlight, 0x00ffffff)
NSOPTION_COLOUR(sys_colour_ThreeDLightShadow, 0x00ffffff)
NSOPTION_COLOUR(sys_colour_ThreeDShadow, 0x00d5d5d5)
NSOPTION_COLOUR(sys_colour_Window, 0x00f1f1f1)
NSOPTION_COLOUR(sys_colour_WindowFrame, 0x004e4e4e)
NSOPTION_COLOUR(sys_colour_WindowText, 0x00000000)

/** Filter for non-verbose logging */
NSOPTION_STRING(log_filter, NETSURF_BUILTIN_LOG_FILTER)
/** Filter for verbose logging */
NSOPTION_STRING(verbose_filter, NETSURF_BUILTIN_VERBOSE_FILTER)







netsurf-vince/pdf/desktop/page-info.c

/*
 * Copyright 2020 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Pave info viewer window implementation
 */

#include <stdlib.h>
#include <string.h>

#include "css/utils.h"

#include "utils/nsurl.h"
#include "utils/nscolour.h"

#include "netsurf/mouse.h"
#include "netsurf/layout.h"
#include "netsurf/keypress.h"
#include "netsurf/plotters.h"
#include "netsurf/core_window.h"
#include "netsurf/browser_window.h"

#include "desktop/knockout.h"
#include "desktop/page-info.h"
#include "desktop/gui_internal.h"
#include "desktop/system_colour.h"

/**
 * Plot style for heading font.
 */
static plot_font_style_t pi__heading[PAGE_STATE__COUNT] = {
	[PAGE_STATE_UNKNOWN] = {
		.family = PLOT_FONT_FAMILY_SANS_SERIF,
		.size = 14 * PLOT_STYLE_SCALE,
		.flags = FONTF_NONE,
		.weight = 400,
	},
	[PAGE_STATE_INTERNAL] = {
		.family = PLOT_FONT_FAMILY_SANS_SERIF,
		.size = 14 * PLOT_STYLE_SCALE,
		.flags = FONTF_NONE,
		.weight = 400,
	},
	[PAGE_STATE_LOCAL] = {
		.family = PLOT_FONT_FAMILY_SANS_SERIF,
		.size = 14 * PLOT_STYLE_SCALE,
		.flags = FONTF_NONE,
		.weight = 400,
	},
	[PAGE_STATE_INSECURE] = {
		.family = PLOT_FONT_FAMILY_SANS_SERIF,
		.size = 14 * PLOT_STYLE_SCALE,
		.flags = FONTF_NONE,
		.weight = 400,
	},
	[PAGE_STATE_SECURE_OVERRIDE] = {
		.family = PLOT_FONT_FAMILY_SANS_SERIF,
		.size = 14 * PLOT_STYLE_SCALE,
		.flags = FONTF_NONE,
		.weight = 400,
	},
	[PAGE_STATE_SECURE_ISSUES] = {
		.family = PLOT_FONT_FAMILY_SANS_SERIF,
		.size = 14 * PLOT_STYLE_SCALE,
		.flags = FONTF_NONE,
		.weight = 400,
	},
	[PAGE_STATE_SECURE] = {
		.family = PLOT_FONT_FAMILY_SANS_SERIF,
		.size = 14 * PLOT_STYLE_SCALE,
		.flags = FONTF_NONE,
		.weight = 400,
	},
};

/**
 * Plot style for domain font.
 */
static plot_font_style_t pi__domain = {
	.family = PLOT_FONT_FAMILY_SANS_SERIF,
	.size = 8 * PLOT_STYLE_SCALE,
	.flags = FONTF_NONE,
	.weight = 700,
};

/**
 * Plot style for item font.
 */
static plot_font_style_t pi__item = {
	.family = PLOT_FONT_FAMILY_SANS_SERIF,
	.size = 11 * PLOT_STYLE_SCALE,
	.flags = FONTF_NONE,
	.weight = 400,
};

/**
 * Plot style for item detail font.
 */
static plot_font_style_t pi__item_detail = {
	.family = PLOT_FONT_FAMILY_SANS_SERIF,
	.size = 11 * PLOT_STYLE_SCALE,
	.flags = FONTF_NONE,
	.weight = 400,
};

/**
 * Plot style for window background.
 */
static plot_style_t pi__bg = {
	.fill_type = PLOT_OP_TYPE_SOLID,
};

/**
 * Plot style for hover background.
 */
static plot_style_t pi__hover = {
	.fill_type = PLOT_OP_TYPE_SOLID,
};

/**
 * An "text" type page info entry.
 */
struct page_info_text {
	const char *text;
	const plot_font_style_t *style;
	int width;
	int height;
	int padding_bottom;
};

/**
 * An "item" type page info entry.
 */
struct page_info_item {
	struct page_info_text item;
	struct page_info_text detail;
	const plot_style_t *hover_bg;
	int padding_bottom;
	int padding_top;
	bool hover;
};

/**
 * List of page info window entries.
 */
enum pi_entry {
	PI_ENTRY_HEADER,
	PI_ENTRY_DOMAIN,
	PI_ENTRY_CERT,
	PI_ENTRY_COOKIES,
	PI_ENTRY__COUNT,
};

/**
 * An entry on a page info window.
 */
struct page_info_entry {
	/**
	 * List of page info entry types.
	 */
	enum page_info_entry_type {
		PAGE_INFO_ENTRY_TYPE_TEXT,
		PAGE_INFO_ENTRY_TYPE_ITEM,
	} type;
	/**
	 * Type-specific page info entry data.
	 */
	union {
		struct page_info_text text;
		struct page_info_item item;
	} u;
};

/**
 * The default page info window data.
 */
struct page_info_entry pi__entries[PI_ENTRY__COUNT] = {
	[PI_ENTRY_HEADER] = {
		.type = PAGE_INFO_ENTRY_TYPE_TEXT,
	},
	[PI_ENTRY_DOMAIN] = {
		.type = PAGE_INFO_ENTRY_TYPE_TEXT,
		.u = {
			.text = {
				.style = &pi__domain,
			},
		},
	},
	[PI_ENTRY_CERT] = {
		.type = PAGE_INFO_ENTRY_TYPE_ITEM,
		.u = {
			.item = {
				.item = {
					.style = &pi__item,
				},
				.detail = {
					.style = &pi__item_detail,
				},
				.hover_bg = &pi__hover,
			},
		},
	},
	[PI_ENTRY_COOKIES] = {
		.type = PAGE_INFO_ENTRY_TYPE_ITEM,
		.u = {
			.item = {
				.item = {
					.style = &pi__item,
				},
				.detail = {
					.style = &pi__item_detail,
				},
				.hover_bg = &pi__hover,
			},
		},
	},
};

/**
 * The page info window structure.
 */
struct page_info {
	const struct core_window_callback_table *cw_t;
	struct core_window *cw_h;

	struct browser_window *bw;
	lwc_string *domain;
	enum nsurl_scheme_type scheme;

	browser_window_page_info_state state;
	unsigned cookies;

	char cookie_text[64];
	struct page_info_entry entries[PI_ENTRY__COUNT];

	int width;
	int height;

	int window_padding;
};

/* Exported interface documented in desktop/page_info.h */
nserror page_info_init(void)
{
	pi__bg.fill_colour = nscolours[NSCOLOUR_WIN_EVEN_BG];
	pi__hover.fill_colour = nscolours[NSCOLOUR_WIN_EVEN_BG_HOVER];

	pi__domain.background = nscolours[NSCOLOUR_WIN_EVEN_BG];
	pi__domain.foreground = nscolours[NSCOLOUR_WIN_EVEN_FG];

	pi__item.background = nscolours[NSCOLOUR_WIN_EVEN_BG];
	pi__item.foreground = nscolours[NSCOLOUR_WIN_EVEN_FG];

	pi__item_detail.background = nscolours[NSCOLOUR_WIN_EVEN_BG];
	pi__item_detail.foreground = nscolours[NSCOLOUR_WIN_EVEN_FG_FADED];

	pi__heading[PAGE_STATE_UNKNOWN].background = nscolours[NSCOLOUR_WIN_EVEN_BG];
	pi__heading[PAGE_STATE_UNKNOWN].foreground = nscolours[NSCOLOUR_WIN_EVEN_FG_BAD];
	pi__heading[PAGE_STATE_INTERNAL].background = nscolours[NSCOLOUR_WIN_EVEN_BG];
	pi__heading[PAGE_STATE_INTERNAL].foreground = nscolours[NSCOLOUR_WIN_EVEN_FG];
	pi__heading[PAGE_STATE_LOCAL].background = nscolours[NSCOLOUR_WIN_EVEN_BG];
	pi__heading[PAGE_STATE_LOCAL].foreground = nscolours[NSCOLOUR_WIN_EVEN_FG];
	pi__heading[PAGE_STATE_INSECURE].background = nscolours[NSCOLOUR_WIN_EVEN_BG];
	pi__heading[PAGE_STATE_INSECURE].foreground = nscolours[NSCOLOUR_WIN_EVEN_FG_BAD];
	pi__heading[PAGE_STATE_SECURE_OVERRIDE].background = nscolours[NSCOLOUR_WIN_EVEN_BG];
	pi__heading[PAGE_STATE_SECURE_OVERRIDE].foreground = nscolours[NSCOLOUR_WIN_EVEN_FG_BAD];
	pi__heading[PAGE_STATE_SECURE_ISSUES].background = nscolours[NSCOLOUR_WIN_EVEN_BG];
	pi__heading[PAGE_STATE_SECURE_ISSUES].foreground = nscolours[NSCOLOUR_WIN_EVEN_FG_BAD];
	pi__heading[PAGE_STATE_SECURE].background = nscolours[NSCOLOUR_WIN_EVEN_BG];
	pi__heading[PAGE_STATE_SECURE].foreground = nscolours[NSCOLOUR_WIN_EVEN_FG_GOOD];

	return NSERROR_OK;
}

/* Exported interface documented in desktop/page_info.h */
nserror page_info_fini(void)
{
	return NSERROR_OK;
}

/**
 * Measure the text in the page_info window.
 *
 * \param[in] pi  The page info window handle.
 * \return NSERROR_OK on success, appropriate error code otherwise.
 */
static nserror page_info__measure_text_entry(
		struct page_info_text *pit)
{
	nserror err;
	int height_px;

	err = guit->layout->width(pit->style,
			pit->text, strlen(pit->text),
			&pit->width);
	if (err != NSERROR_OK) {
		return err;
	}

	/* \todo: This needs to be a helper in plot style or in nscss. */
	height_px = ((pit->style->size / PLOT_STYLE_SCALE) *
			FIXTOINT(nscss_screen_dpi) + 36) / 72;

	pit->height = (height_px * 8 + 3) / 6;

	return NSERROR_OK;
}

/**
 * Measure the text in the page_info window.
 *
 * \param[in] pi  The page info window handle.
 * \return NSERROR_OK on success, appropriate error code otherwise.
 */
static nserror page_info__measure_text(
		struct page_info *pi)
{
	nserror err;

	for (unsigned i = 0; i < PI_ENTRY__COUNT; i++) {
		struct page_info_entry *entry = pi->entries + i;
		int padding;

		switch (entry->type) {
		case PAGE_INFO_ENTRY_TYPE_TEXT:
			err = page_info__measure_text_entry(
					&entry->u.text);
			if (err != NSERROR_OK) {
				return err;
			}
			if (i == PI_ENTRY_DOMAIN) {
				entry->u.text.padding_bottom =
						entry->u.text.height * 3 / 2;
			}
			break;

		case PAGE_INFO_ENTRY_TYPE_ITEM:
			err = page_info__measure_text_entry(
					&entry->u.item.item);
			if (err != NSERROR_OK) {
				return err;
			}
			err = page_info__measure_text_entry(
					&entry->u.item.detail);
			if (err != NSERROR_OK) {
				return err;
			}
			padding = entry->u.item.item.height / 4;
			entry->u.item.padding_top = padding;
			entry->u.item.padding_bottom = padding;

			break;
		}
	}

	pi->window_padding = pi->entries[PI_ENTRY_DOMAIN]
			.u.item.item.height / 2;

	return NSERROR_OK;
}

/**
 * Set the text for the page_info window.
 *
 * \todo Use messages for internationalisation.
 *
 * \param[in] pi  The page info window handle.
 * \return NSERROR_OK on success, appropriate error code otherwise.
 */
static nserror page_info__set_text(
		struct page_info *pi)
{
	int printed;
	static const char *header[PAGE_STATE__COUNT] = {
		[PAGE_STATE_UNKNOWN]         = "Provenance unknown",
		[PAGE_STATE_INTERNAL]        = "NetSurf data",
		[PAGE_STATE_LOCAL]           = "Local data",
		[PAGE_STATE_INSECURE]        = "Connection not secure",
		[PAGE_STATE_SECURE_OVERRIDE] = "Connection not secure",
		[PAGE_STATE_SECURE_ISSUES]   = "Connection not secure",
		[PAGE_STATE_SECURE]          = "Connection is secure",
	};
	static const char *certificate[PAGE_STATE__COUNT] = {
		[PAGE_STATE_UNKNOWN]         = "Missing",
		[PAGE_STATE_INTERNAL]        = "None",
		[PAGE_STATE_LOCAL]           = "None",
		[PAGE_STATE_INSECURE]        = "Not valid",
		[PAGE_STATE_SECURE_OVERRIDE] = "Not valid",
		[PAGE_STATE_SECURE_ISSUES]   = "Not valid",
		[PAGE_STATE_SECURE]          = "Valid",
	};

	assert(pi != NULL);
	assert(pi->state < PAGE_STATE__COUNT);

	pi->entries[PI_ENTRY_HEADER].u.text.style = &pi__heading[pi->state];
	pi->entries[PI_ENTRY_HEADER].u.text.text = header[pi->state];
	pi->entries[PI_ENTRY_DOMAIN].u.text.text = (pi->domain) ?
			lwc_string_data(pi->domain) : "<No domain>";

	pi->entries[PI_ENTRY_CERT].u.item.item.text = "Certificate: ";
	pi->entries[PI_ENTRY_CERT].u.item.detail.text = certificate[pi->state];

	printed = snprintf(pi->cookie_text, sizeof(pi->cookie_text),
			"(%u in use)", pi->cookies);
	if (printed < 0) {
		return NSERROR_UNKNOWN;

	} else if ((unsigned) printed >= sizeof(pi->cookie_text)) {
		return NSERROR_NOSPACE;
	}
	pi->entries[PI_ENTRY_COOKIES].u.item.item.text = "Cookies: ";
	pi->entries[PI_ENTRY_COOKIES].u.item.detail.text = pi->cookie_text;

	return page_info__measure_text(pi);
}

/**
 * Create page info from a browser window.
 *
 * \param[in] pi  The page info window handle.
 * \param[in] bw  Browser window to show page info for.
 * \return NSERROR_OK on success, appropriate error code otherwise.
 */
static nserror page_info__create_from_bw(
		struct page_info *pi,
		struct browser_window *bw)
{
	nsurl *url = browser_window_access_url(bw);

	pi->bw = bw;
	pi->state = browser_window_get_page_info_state(bw);
	pi->cookies = browser_window_get_cookie_count(bw);
	pi->domain = nsurl_get_component(url, NSURL_HOST);
	pi->scheme = nsurl_get_scheme_type(url);

	return page_info__set_text(pi);
}

/**
 * Check whether an entry is relevant.
 *
 * \param[in] entry   The page info entry to consider.
 * \param[in] scheme  URL scheme that the page info is for.
 * \return true if the entry should be hidden, otherwise false.
 */
static inline bool page_info__hide_entry(
		enum pi_entry entry,
		enum nsurl_scheme_type scheme)
{
	switch (entry) {
	case PI_ENTRY_CERT:
		if (scheme != NSURL_SCHEME_HTTPS) {
			return true;
		}
		break;
	case PI_ENTRY_COOKIES:
		if (scheme != NSURL_SCHEME_HTTP &&
		    scheme != NSURL_SCHEME_HTTPS) {
			return true;
		}
		break;
	default:
		break;
	}

	return false;
}

/**
 * Lay out the page info window.
 *
 * \param[in] pi  The page info window handle.
 * \return NSERROR_OK on success, appropriate error code otherwise.
 */
static nserror page_info__layout(
		struct page_info *pi)
{
	int cur_y = 0;
	int max_x = 0;

	cur_y += pi->window_padding;
	for (unsigned i = 0; i < PI_ENTRY__COUNT; i++) {
		struct page_info_entry *entry = pi->entries + i;

		if (page_info__hide_entry(i, pi->scheme)) {
			continue;
		}

		switch (entry->type) {
		case PAGE_INFO_ENTRY_TYPE_TEXT:
			cur_y += entry->u.text.height;
			if (max_x < entry->u.text.width) {
				max_x = entry->u.text.width;
			}
			cur_y += entry->u.text.padding_bottom;
			break;

		case PAGE_INFO_ENTRY_TYPE_ITEM:
		{
			int full_width = entry->u.item.item.width +
					entry->u.item.detail.width;
			cur_y += entry->u.item.padding_top;
			cur_y += entry->u.item.item.height;
			if (max_x < full_width) {
				max_x = full_width;
			}
			cur_y += entry->u.item.padding_bottom;
		}
			break;
		}
	}
	cur_y += pi->window_padding;
	max_x += pi->window_padding * 2;

	pi->width = max_x;
	pi->height = cur_y;
	return pi->cw_t->update_size(pi->cw_h, max_x, cur_y);
}

/* Exported interface documented in desktop/page_info.h */
nserror page_info_create(
		const struct core_window_callback_table *cw_t,
		struct core_window *cw_h,
		struct browser_window *bw,
		struct page_info **pi_out)
{
	struct page_info *pi;
	nserror err;

	pi = calloc(1, sizeof(*pi));
	if (pi == NULL) {
		return NSERROR_NOMEM;
	}

	pi->cw_t = cw_t;
	pi->cw_h = cw_h;

	memcpy(pi->entries, pi__entries, sizeof(pi__entries));

	err = page_info__create_from_bw(pi, bw);
	if (err != NSERROR_OK) {
		page_info_destroy(pi);
		return err;
	}

	err = page_info__layout(pi);
	if (err != NSERROR_OK) {
		page_info_destroy(pi);
		return err;
	}

	*pi_out = pi;
	return NSERROR_OK;
}

/* Exported interface documented in desktop/page_info.h */
nserror page_info_destroy(struct page_info *pi)
{
	if (pi->domain != NULL) {
		lwc_string_unref(pi->domain);
	}
	free(pi);
	return NSERROR_OK;
}

/* Exported interface documented in desktop/page_info.h */
nserror page_info_set(struct page_info *pgi, struct browser_window *bw)
{
	nserror res;

	if (pgi->domain != NULL) {
		lwc_string_unref(pgi->domain);
	}

	res = page_info__create_from_bw(pgi, bw);
	if (res == NSERROR_OK) {
		res = page_info__layout(pgi);
	}

	return res;
}

/**
 * Render a text entry.
 *
 * \param[in] pit  The page info window handle.
 * \param[in] x    X-coordinate to plot at.
 * \param[in] y    Y-coordinate to plot at.
 * \param[in] ctx  Current redraw context.
 * \return NSERROR_OK on success, appropriate error code otherwise.
 */
static nserror page_info__redraw_text_entry(
		const struct page_info_text *pit,
		int x,
		int y,
		const struct redraw_context *ctx)
{
	int baseline = (pit->height * 3 + 2) / 4;

	ctx->plot->text(ctx, pit->style, x, y + baseline,
			pit->text, strlen(pit->text));

	return NSERROR_OK;
}

/* Exported interface documented in desktop/page_info.h */
nserror page_info_redraw(
		const struct page_info *pi,
		int x,
		int y,
		const struct rect *clip,
		const struct redraw_context *ctx)
{
	struct redraw_context new_ctx = *ctx;
	struct rect r = {
		.x0 = clip->x0 + x,
		.y0 = clip->y0 + y,
		.x1 = clip->x1 + x,
		.y1 = clip->y1 + y,
	};
	int cur_y = y;
	nserror err;

	/* Start knockout rendering if it's available for this plotter. */
	if (ctx->plot->option_knockout) {
		bool res = knockout_plot_start(ctx, &new_ctx);
		if (res == false) {
			return NSERROR_UNKNOWN;
		}
	}

	/* Set up clip rectangle and draw background. */
	new_ctx.plot->clip(&new_ctx, &r);
	new_ctx.plot->rectangle(&new_ctx, &pi__bg, &r);

	cur_y += pi->window_padding;
	for (unsigned i = 0; i < PI_ENTRY__COUNT; i++) {
		const struct page_info_entry *entry = pi->entries + i;
		int cur_x = x + pi->window_padding;

		if (page_info__hide_entry(i, pi->scheme)) {
			continue;
		}

		switch (entry->type) {
		case PAGE_INFO_ENTRY_TYPE_TEXT:
			err = page_info__redraw_text_entry(
					&entry->u.text,
					cur_x, cur_y,
					&new_ctx);
			if (err != NSERROR_OK) {
				goto cleanup;
			}
			cur_y += entry->u.text.height;
			cur_y += entry->u.text.padding_bottom;
			break;

		case PAGE_INFO_ENTRY_TYPE_ITEM:
			if (entry->u.item.hover) {
				r.y0 = cur_y;
				r.y1 = cur_y + entry->u.item.padding_top +
						entry->u.item.item.height +
						entry->u.item.padding_bottom;
				new_ctx.plot->rectangle(&new_ctx,
						&pi__hover, &r);
			}
			cur_y += entry->u.item.padding_top;
			err = page_info__redraw_text_entry(
					&entry->u.item.item,
					cur_x, cur_y,
					&new_ctx);
			if (err != NSERROR_OK) {
				goto cleanup;
			}
			cur_x += entry->u.item.item.width;
			err = page_info__redraw_text_entry(
					&entry->u.item.detail,
					cur_x, cur_y,
					&new_ctx);
			if (err != NSERROR_OK) {
				goto cleanup;
			}
			cur_y += entry->u.item.item.height;
			cur_y += entry->u.item.padding_bottom;
			break;
		}
	}

cleanup:
	/* Rendering complete */
	if (ctx->plot->option_knockout) {
		bool res = knockout_plot_end(ctx);
		if (res == false) {
			return NSERROR_UNKNOWN;
		}
	}

	return NSERROR_OK;
}

/**
 * Handle any clicks on an item.
 *
 * \param[in] pi       The page info window handle.
 * \param[in] mouse    The current mouse state.
 * \param[in] clicked  The page info window entry to consider clicks on.
 * \param[out] did_something Set to true if this click did something
 * \return NSERROR_OK on success, appropriate error code otherwise.
 */
static nserror page_info__handle_item_click(
		struct page_info *pi,
		enum browser_mouse_state mouse,
		enum pi_entry clicked,
		bool *did_something)
{
	nserror err;

	if (!(mouse & BROWSER_MOUSE_CLICK_1)) {
		return NSERROR_OK;
	}

	switch (clicked) {
	case PI_ENTRY_CERT:
		err = browser_window_show_certificates(pi->bw);
		*did_something = true;
		break;
	case PI_ENTRY_COOKIES:
		err = browser_window_show_cookies(pi->bw);
		*did_something = true;
		break;
	default:
		err = NSERROR_OK;
		break;
	}

	return err;
}

/* Exported interface documented in desktop/page_info.h */
nserror page_info_mouse_action(
		struct page_info *pi,
		enum browser_mouse_state mouse,
		int x,
		int y,
		bool *did_something)
{
	int cur_y = 0;
	nserror err;

	cur_y += pi->window_padding;
	for (unsigned i = 0; i < PI_ENTRY__COUNT; i++) {
		struct page_info_entry *entry = pi->entries + i;
		bool hovering = false;
		int height;

		if (page_info__hide_entry(i, pi->scheme)) {
			continue;
		}

		switch (entry->type) {
		case PAGE_INFO_ENTRY_TYPE_TEXT:
			cur_y += entry->u.text.height;
			cur_y += entry->u.text.padding_bottom;
			break;

		case PAGE_INFO_ENTRY_TYPE_ITEM:
			height = entry->u.item.padding_top +
			         entry->u.item.item.height +
			         entry->u.item.padding_bottom;

			if (y >= cur_y && y < cur_y + height) {
				hovering = true;
				err = page_info__handle_item_click(
						pi, mouse, i, did_something);
				if (err != NSERROR_OK) {
					return err;
				}
			}
			if (entry->u.item.hover != hovering) {
				int w, h;
				struct rect r = {
					.x0 = 0,
					.y0 = cur_y,
					.y1 = cur_y + height,
				};
				pi->cw_t->get_window_dimensions(
						pi->cw_h, &w, &h);
				r.x1 = (pi->width > w) ? pi->width : w;

				pi->cw_t->invalidate(pi->cw_h, &r);
			}
			entry->u.item.hover = hovering;
			cur_y += height;
			break;
		}
	}

	return NSERROR_OK;
}

/* Exported interface documented in desktop/page_info.h */
bool page_info_keypress(
		struct page_info *pi,
		int32_t key)
{
	return NSERROR_OK;
}

/* Exported interface documented in desktop/page_info.h */
nserror page_info_get_size(
		struct page_info *pi,
		int *width,
		int *height)
{
	*width = pi->width;
	*height = pi->height;

	return NSERROR_OK;
}







netsurf-vince/pdf/desktop/page-info.h

/*
 * Copyright 2020 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Pave info viewer window interface
 */

#ifndef NETSURF_DESKTOP_PAGE_INFO_H
#define NETSURF_DESKTOP_PAGE_INFO_H

#include <stdint.h>
#include <stdbool.h>

#include "utils/errors.h"
#include "netsurf/mouse.h"

struct rect;
struct nsurl;
struct page_info;
struct core_window;
struct browser_window;
struct redraw_context;
struct core_window_callback_table;

/**
 * Initialise the page_info module.
 *
 * \return NSERROR_OK on success, appropriate error code otherwise.
 */
nserror page_info_init(void);

/**
 * Finalise the page_info module.
 *
 * \return NSERROR_OK on success, appropriate error code otherwise.
 */
nserror page_info_fini(void);

/**
 * Create a page info corewindow.
 *
 * The page info window is opened for a particular browser window.
 * It can be destroyed before the browser window is destroyed by calling
 * \ref page_info_destroy.
 *
 * \param[in]  cw_t    Callback table for the containing core_window.
 * \param[in]  cw_h    Handle for the containing core_window.
 * \param[in]  bw      Browser window to show page info for.
 * \param[out] pi_out  The created page info window handle.
 * \return NSERROR_OK on success, appropriate error code otherwise.
 */
nserror page_info_create(
		const struct core_window_callback_table *cw_t,
		struct core_window *cw_h,
		struct browser_window *bw,
		struct page_info **pi_out);

/**
 * Destroy a page info corewindow.
 *
 * \param[in] pi  The page info window handle.
 */
nserror page_info_destroy(struct page_info *pi);

/**
 * change the browser window the page information refers to
 *
 * \param[in] pgi The page info window context
 * \param[in] bw The new browser window
 * \return NSERROR_OK on sucess else error code.
 */
nserror page_info_set(struct page_info *pgi, struct browser_window *bw);

/**
 * Redraw the page info window.
 *
 * Causes the page info window to issue plot operations to redraw
 * the specified area of the viewport.
 *
 * \param[in] pi    The page info window handle.
 * \param[in] x     X coordinate to render page_info at.
 * \param[in] y     Y coordinate to render page_info at.
 * \param[in] clip  Current clip rectangle.
 * \param[in] ctx   Current redraw context.
 * \return NSERROR_OK on success, appropriate error code otherwise.
 */
nserror page_info_redraw(
		const struct page_info *pi,
		int x,
		int y,
		const struct rect *clip,
		const struct redraw_context *ctx);

/**
 * Mouse action handling.
 *
 * \param[in] pi     The page info window handle.
 * \param[in] mouse  The current mouse state
 * \param[in] x      The current mouse X coordinate
 * \param[in] y      The current mouse Y coordinate
 * \param[out] did_something Set to true if this resulted in some action
 * \return NSERROR_OK on success, appropriate error code otherwise.
 */
nserror page_info_mouse_action(
		struct page_info *pi,
		enum browser_mouse_state mouse,
		int x,
		int y,
		bool *did_something);

/**
 * Key press handling.
 *
 * \param[in] pi   The page info window handle.
 * \param[in] key  The ucs4 character codepoint.
 * \return true if the keypress is dealt with, false otherwise.
 */
bool page_info_keypress(
		struct page_info *pi,
		int32_t key);

/**
 * Get size of page info content area.
 *
 * \param[in]  pi      The page info window handle.
 * \param[out] width   On success, return the page info content width.
 * \param[out] height  On success, return the page info content height.
 * \return NSERROR_OK on success, appropriate error code otherwise.
 */
nserror page_info_get_size(
		struct page_info *pi,
		int *width,
		int *height);

#endif







netsurf-vince/pdf/desktop/plot_style.c

/*
 * Copyright 2009 Vincent Sanders <vince@kyllikki.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * \brief Plotter global styles.
 *
 * These plot styles are globaly available and used in many places.
 */

#include "netsurf/plot_style.h"

static plot_style_t plot_style_fill_white_static = {
	.fill_type = PLOT_OP_TYPE_SOLID,
	.fill_colour = 0xffffff,
};
plot_style_t *plot_style_fill_white = &plot_style_fill_white_static;

static plot_style_t plot_style_fill_black_static = {
	.fill_type = PLOT_OP_TYPE_SOLID,
	.fill_colour = 0x0,
};
plot_style_t *plot_style_fill_black = &plot_style_fill_black_static;

static plot_style_t plot_style_fill_red_static = {
	.fill_type = PLOT_OP_TYPE_SOLID,
	.fill_colour = 0x000000ff,
};
plot_style_t *plot_style_fill_red = &plot_style_fill_red_static;

/* Box model debug outline styles for content, padding and margin edges */
static const plot_style_t plot_style_content_edge_static = {
	.stroke_type = PLOT_OP_TYPE_SOLID,
	.stroke_colour = 0x00ff0000,
	.stroke_width = plot_style_int_to_fixed(1),
};
plot_style_t const * const plot_style_content_edge =
		&plot_style_content_edge_static;

static const plot_style_t plot_style_padding_edge_static = {
	.stroke_type = PLOT_OP_TYPE_SOLID,
	.stroke_colour = 0x000000ff,
	.stroke_width = plot_style_int_to_fixed(1),
};
plot_style_t const * const plot_style_padding_edge =
		&plot_style_padding_edge_static;

static const plot_style_t plot_style_margin_edge_static = {
	.stroke_type = PLOT_OP_TYPE_SOLID,
	.stroke_colour = 0x0000ffff,
	.stroke_width = plot_style_int_to_fixed(1),
};
plot_style_t const * const plot_style_margin_edge =
		&plot_style_margin_edge_static;

/* Broken object replacement styles */
static const plot_style_t plot_style_broken_object_static = {
	.fill_type = PLOT_OP_TYPE_SOLID,
	.fill_colour = 0x008888ff,
	.stroke_type = PLOT_OP_TYPE_SOLID,
	.stroke_colour = 0x000000ff,
	.stroke_width = plot_style_int_to_fixed(1),
};
plot_style_t const * const plot_style_broken_object =
		&plot_style_broken_object_static;

static const plot_font_style_t plot_fstyle_broken_object_static = {
	.family = PLOT_FONT_FAMILY_SANS_SERIF,
	.size = 16 * PLOT_STYLE_SCALE,
	.weight = 400,
	.flags = FONTF_NONE,
	.background = 0x8888ff,
	.foreground = 0x000044,
};
plot_font_style_t const * const plot_fstyle_broken_object =
		&plot_fstyle_broken_object_static;

/* caret style used in html_redraw_caret */
static plot_style_t plot_style_caret_static = {
	.stroke_type = PLOT_OP_TYPE_SOLID,
	.stroke_colour = 0x0000ff,  /* todo - choose a proper colour */
};
plot_style_t *plot_style_caret = &plot_style_caret_static;



/* html redraw widget styles */

/** plot style for filled widget base colour. */
static plot_style_t plot_style_fill_wbasec_static = {
	.fill_type = PLOT_OP_TYPE_SOLID,
	.fill_colour = WIDGET_BASEC,
};
plot_style_t *plot_style_fill_wbasec = &plot_style_fill_wbasec_static;

/** plot style for dark filled widget base colour . */
static plot_style_t plot_style_fill_darkwbasec_static = {
	.fill_type = PLOT_OP_TYPE_SOLID,
	.fill_colour = double_darken_colour(WIDGET_BASEC),
};
plot_style_t *plot_style_fill_darkwbasec = &plot_style_fill_darkwbasec_static;

/** plot style for light filled widget base colour. */
static plot_style_t plot_style_fill_lightwbasec_static = {
	.fill_type = PLOT_OP_TYPE_SOLID,
	.fill_colour = double_lighten_colour(WIDGET_BASEC),
};
plot_style_t *plot_style_fill_lightwbasec = &plot_style_fill_lightwbasec_static;


/** plot style for widget background. */
static plot_style_t plot_style_fill_wblobc_static = {
	.fill_type = PLOT_OP_TYPE_SOLID,
	.fill_colour = WIDGET_BLOBC,
};
plot_style_t *plot_style_fill_wblobc = &plot_style_fill_wblobc_static;

/** plot style for checkbox cross. */
static plot_style_t plot_style_stroke_wblobc_static = {
	.stroke_type = PLOT_OP_TYPE_SOLID,
	.stroke_colour = WIDGET_BLOBC,
	.stroke_width = plot_style_int_to_fixed(2),
};
plot_style_t *plot_style_stroke_wblobc = &plot_style_stroke_wblobc_static;

/** stroke style for widget double dark colour. */
static plot_style_t plot_style_stroke_darkwbasec_static = {
	.stroke_type = PLOT_OP_TYPE_SOLID,
	.stroke_colour = double_darken_colour(WIDGET_BASEC),
};
plot_style_t *plot_style_stroke_darkwbasec = &plot_style_stroke_darkwbasec_static;

/** stroke style for widget double light colour. */
static plot_style_t plot_style_stroke_lightwbasec_static = {
	.stroke_type = PLOT_OP_TYPE_SOLID,
	.stroke_colour = double_lighten_colour(WIDGET_BASEC),
};
plot_style_t *plot_style_stroke_lightwbasec = &plot_style_stroke_lightwbasec_static;


/* Generic font style */
static const plot_font_style_t plot_style_font_static = {
	.family = PLOT_FONT_FAMILY_SANS_SERIF,
	.size = 8 * PLOT_STYLE_SCALE,
	.weight = 400,
	.flags = FONTF_NONE,
	.background = 0xffffff,
	.foreground = 0x000000,
};
plot_font_style_t const * const plot_style_font = &plot_style_font_static;








netsurf-vince/pdf/desktop/print.c

/*
 * Copyright 2008 Adam Blokus <adamblokus@gmail.com>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Implementation of paginated output.
 */

#include "utils/config.h"

#include <assert.h>
#include <string.h>
#include <dom/dom.h>

#include "utils/utils.h"
#include "utils/nsoption.h"
#include "utils/log.h"
#include "utils/talloc.h"
#include "netsurf/content.h"
#include "netsurf/plotters.h"
#include "content/hlcache.h"
#include "css/utils.h"
#include "html/box.h"

#include "desktop/print.h"
#include "desktop/printer.h"

/* Default print settings */
#define DEFAULT_PAGE_WIDTH 595
#define DEFAULT_PAGE_HEIGHT 840
#define DEFAULT_COPIES 1

static float page_content_width, page_content_height;
static struct hlcache_handle *printed_content;
static float done_height;

bool html_redraw_printing = false;
int html_redraw_printing_border = 0;
int html_redraw_printing_top_cropped = 0;

/**
 * This function calls print setup, prints page after page until the whole
 * content is printed calls cleaning up afterwise.
 *
 * \param content The content to be printed
 * \param printer The printer interface for the printer to be used
 * \param settings The settings for printing to use
 * \return true if successful, false otherwise
 */
bool print_basic_run(hlcache_handle *content,
		const struct printer *printer,
		struct print_settings *settings)
{
	bool ret = true;

	assert(content != NULL && printer != NULL && settings != NULL);

	if (print_set_up(content, printer, settings, NULL))
		return false;

	while (ret && (done_height < content_get_height(printed_content)) ) {
		ret = print_draw_next_page(printer, settings);
	}

	print_cleanup(content, printer, settings);

	return ret;
}


/**
 * The content passed to the function is duplicated with its boxes, font
 * measuring functions are being set.
 *
 * \param content The content to be printed
 * \param settings The settings for printing to use
 * \return true if successful, false otherwise
 */
static struct hlcache_handle *
print_init(struct hlcache_handle *content, struct print_settings *settings)
{
	struct hlcache_handle* printed_content;

	hlcache_handle_clone(content, &printed_content);

	return printed_content;
}


/**
 * The content is resized to fit page width.
 *
 * \param content The content to be printed
 * \param settings The settings for printing to use
 * \return true if successful, false otherwise
 */
static bool
print_apply_settings(hlcache_handle *content, struct print_settings *settings)
{
	if (settings == NULL)
		return false;

	/* Apply settings - adjust page size etc */

	page_content_width = (settings->page_width -
			FIXTOFLT(FSUB(settings->margins[MARGINLEFT],
			settings->margins[MARGINRIGHT]))) / settings->scale;

	page_content_height = (settings->page_height -
			FIXTOFLT(FSUB(settings->margins[MARGINTOP],
			settings->margins[MARGINBOTTOM]))) / settings->scale;

	content_reformat(content, false, page_content_width, 0);

	NSLOG(netsurf, INFO,
	      "New layout applied.New height = %d ; New width = %d ",
	      content_get_height(content),
	      content_get_width(content));

	return true;
}


/**
 * This function prepares the content to be printed. The current browser content
 * is duplicated and resized, printer initialization is called.
 *
 * \param content The content to be printed
 * \param printer The printer interface for the printer to be used
 * \param settings The settings for printing to use
 * \param height updated to the height of the printed content
 * \return true if successful, false otherwise
 */
bool print_set_up(hlcache_handle *content,
		const struct printer *printer, struct print_settings *settings,
		double *height)
{
	printed_content = print_init(content, settings);

	if (printed_content == NULL)
		return false;

	print_apply_settings(printed_content, settings);

	if (height)
		*height = content_get_height(printed_content);

	printer->print_begin(settings);

	done_height = 0;

	return true;
}

/**
 * This function draws one page, beginning with the height offset of done_height
 *
 * \param printer The printer interface for the printer to be used
 * \param settings The settings for printing to use
 * \return true if successful, false otherwise
 */
bool print_draw_next_page(const struct printer *printer,
		struct print_settings *settings)
{
	struct rect clip;
	struct content_redraw_data data;
	struct redraw_context ctx = {
		.interactive = false,
		.background_images = !nsoption_bool(remove_backgrounds),
		.plot = printer->plotter,
		.priv = settings->priv
	};

	html_redraw_printing_top_cropped = INT_MAX;

	clip.x0 = 0;
	clip.y0 = 0;
	clip.x1 = page_content_width * settings->scale;
	clip.y1 = page_content_height  * settings->scale;

	data.x = 0;
	data.y = -done_height;
	data.width = 0;
	data.height = 0;
	data.background_colour = 0xFFFFFF;
	data.scale = settings->scale;
	data.repeat_x = false;
	data.repeat_y = false;

	html_redraw_printing = true;
	html_redraw_printing_border = clip.y1;

	printer->print_next_page();
	if (!content_redraw(printed_content, &data, &clip, &ctx))
		return false;

	done_height += page_content_height -
			(html_redraw_printing_top_cropped != INT_MAX ?
			clip.y1 - html_redraw_printing_top_cropped : 0) /
			settings->scale;

	return true;
}


/**
 * Memory allocated during printing is being freed here.
 *
 * \param content The original content
 * \param printer The printer interface for the printer to be used
 * \param settings The print settings to use.
 * \return true if successful, false otherwise
 */
bool print_cleanup(hlcache_handle *content, const struct printer *printer,
		struct print_settings *settings)
{
	printer->print_end();

	html_redraw_printing = false;

	if (printed_content) {
		hlcache_handle_release(printed_content);
	}

	free((void *)settings->output);
	free(settings);

	return true;
}

/**
 * Generates one of the predefined print settings sets.
 *
 * \param configuration the requested configuration
 * \param filename the filename or NULL
 * \param font_func font handling functions
 * \return print_settings in case if successful, NULL if unknown
 *                        configuration or lack of memory.
 */
struct print_settings *print_make_settings(print_configuration configuration,
		const char *filename, const struct gui_layout_table *font_func)
{
	struct print_settings *settings;
	css_fixed length = 0;
	css_unit unit = CSS_UNIT_MM;
	nscss_len_ctx len_ctx = {
		.vw = DEFAULT_PAGE_WIDTH,
		.vh = DEFAULT_PAGE_HEIGHT,
		.root_style = NULL,
	};

	switch (configuration){
		case PRINT_DEFAULT:
			settings = (struct print_settings*)
					malloc(sizeof(struct print_settings));
			if (settings == NULL)
				return NULL;

			settings->page_width  = DEFAULT_PAGE_WIDTH;
			settings->page_height = DEFAULT_PAGE_HEIGHT;
			settings->copies = DEFAULT_COPIES;

			settings->scale = DEFAULT_EXPORT_SCALE;

			length = INTTOFIX(DEFAULT_MARGIN_LEFT_MM);
			settings->margins[MARGINLEFT] = nscss_len2px(
					&len_ctx, length, unit, NULL);
			length = INTTOFIX(DEFAULT_MARGIN_RIGHT_MM);
			settings->margins[MARGINRIGHT] = nscss_len2px(
					&len_ctx, length, unit, NULL);
			length = INTTOFIX(DEFAULT_MARGIN_TOP_MM);
			settings->margins[MARGINTOP] = nscss_len2px(
					&len_ctx, length, unit, NULL);
			length = INTTOFIX(DEFAULT_MARGIN_BOTTOM_MM);
			settings->margins[MARGINBOTTOM] = nscss_len2px(
					&len_ctx, length, unit, NULL);
			break;
		/* use settings from the Export options tab */
		case PRINT_OPTIONS:
			settings = (struct print_settings*)
					malloc(sizeof(struct print_settings));
			if (settings == NULL)
				return NULL;

			settings->page_width  = DEFAULT_PAGE_WIDTH;
			settings->page_height = DEFAULT_PAGE_HEIGHT;
			settings->copies = DEFAULT_COPIES;

			settings->scale = (float)nsoption_int(export_scale) / 100;

			length = INTTOFIX(nsoption_int(margin_left));
			settings->margins[MARGINLEFT] = nscss_len2px(
					&len_ctx, length, unit, NULL);
			length = INTTOFIX(nsoption_int(margin_right));
			settings->margins[MARGINRIGHT] = nscss_len2px(
					&len_ctx, length, unit, NULL);
			length = INTTOFIX(nsoption_int(margin_top));
			settings->margins[MARGINTOP] = nscss_len2px(
					&len_ctx, length, unit, NULL);
			length = INTTOFIX(nsoption_int(margin_bottom));
			settings->margins[MARGINBOTTOM] = nscss_len2px(
					&len_ctx, length, unit, NULL);
			break;
		default:
			return NULL;
	}

	/* Set font functions */
	settings->font_func = font_func;

	/* Output filename, or NULL if printing */
	if (filename != NULL) {
		settings->output = strdup(filename);
		if (settings->output == NULL) {
			free(settings);
			return NULL;
		}
	} else {
		settings->output = NULL;
	}

	return settings;
}







netsurf-vince/pdf/desktop/print.h

/*
 * Copyright 2008 Adam Blokus <adamblokus@gmail.com>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Conception:
 * 	Generalized output-in-pages. Allows the current content to be 'printed':
 * either into a pdf file (any other later?) or to any kind of other output
 * destination that divides the website into pages - as a printer.
 * 	The basic usage is calling print_basic_run which sets everything up,
 * prints page after page until the whole content is printed and cleans
 * everyting up.
 * 	If there are any other, printer specific routines to be performed in the
 * meantime - there can be set up any other printing funcion, which can use
 * print_set_up, print_draw_next_page and print_cleanup directly.
*/

#ifndef NETSURF_DESKTOP_PRINT_H
#define NETSURF_DESKTOP_PRINT_H

#include <stdbool.h>
#include <libcss/libcss.h>

struct hlcache_handle;
struct printer;
struct gui_layout_table;

enum { MARGINLEFT = 0, MARGINRIGHT = 1, MARGINTOP = 2, MARGINBOTTOM = 3};

/** Predefined printing configuration names*/
typedef enum { PRINT_DEFAULT, PRINT_OPTIONS } print_configuration;

/** Settings for a print - filled in by print_make_settings or
 * 'manually' by the caller
*/
struct print_settings{
	/*Standard parameters*/
	float page_width, page_height;
	css_fixed margins[4];
	
	float scale;

	unsigned int copies;

	/*Output destinations - file/printer name*/
	const char *output;

	/*the functions used to measure fonts*/
	const struct gui_layout_table *font_func;

	/* Private data for the plotter context */
	void *priv;
};


bool print_basic_run(struct hlcache_handle *, const struct printer *, 
		struct print_settings *);
bool print_set_up(struct hlcache_handle *content, const struct printer *printer,
		struct print_settings *settings, double *height);
bool print_draw_next_page(const struct printer *printer,
		struct print_settings *settings);
bool print_cleanup(struct hlcache_handle *, const struct printer *,
		struct print_settings *settings);

/**
 * Setup print settings for print render operation.
 */
struct print_settings *print_make_settings(print_configuration configuration, const char *url, const struct gui_layout_table *font_func);

/*is the content currently redrawn for printing?*/
extern bool html_redraw_printing;
/*if something is partially under this Y coordinate it won't be drawn...*/
extern int html_redraw_printing_border;
/*...and the highest of the tops of all cropped elements will be remembered*/
extern int html_redraw_printing_top_cropped;

#endif








netsurf-vince/pdf/desktop/printer.h

/*
 * Copyright 2008 Adam Blokus <adamblokus@gmail.com>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Printer interface.
 *
 * Printer interface to generic plotters, initialization, handling
 * pages and cleaning up.
 */

#ifndef NETSURF_DESKTOP_PRINTER_H
#define NETSURF_DESKTOP_PRINTER_H

struct plotter_table;
struct print_settings;

/** Printer interface */
struct printer{
	const struct plotter_table *plotter;

	bool (*print_begin) (struct print_settings*);

	bool (*print_next_page)(void);

	void (*print_end)(void);
};

#endif







netsurf-vince/pdf/desktop/save_complete.c

/*
 * Copyright 2012 John-Mark Bell <jmb@netsurf-browser.org>
 * Copyright 2004-2007 James Bursa <bursa@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Save HTML document with dependencies implementation.
 */

#include <assert.h>
#include <errno.h>
#include <stdio.h>
#include <string.h>
#include <strings.h>
#include <sys/types.h>
#include <dom/dom.h>

#include "utils/config.h"
#include "utils/regex.h"
#include "utils/corestrings.h"
#include "utils/log.h"
#include "utils/nsurl.h"
#include "utils/utf8.h"
#include "utils/utils.h"
#include "utils/file.h"
#include "utils/messages.h"
#include "utils/ascii.h"
#include "netsurf/content.h"
#include "content/hlcache.h"
#include "css/css.h"
#include "html/box.h"
#include "html/html_save.h"
#include "html/html.h"

#include "netsurf/misc.h"
#include "desktop/gui_internal.h"
#include "desktop/save_complete.h"

regex_t save_complete_import_re;

/** An entry in save_complete_list. */
typedef struct save_complete_entry {
	struct hlcache_handle *content;
	struct save_complete_entry *next; /**< Next entry in list */
} save_complete_entry;

typedef struct save_complete_ctx {
    const char *path;
    save_complete_entry *list;
    save_complete_set_type_cb set_type;

    nsurl *base;
    FILE *fp;
    enum { STATE_NORMAL, STATE_IN_STYLE } iter_state;
} save_complete_ctx;

typedef enum {
	EVENT_ENTER,
	EVENT_LEAVE
} save_complete_event_type;


static nserror save_complete_save_html(save_complete_ctx *ctx, struct hlcache_handle *c, bool index);
static nserror save_complete_save_imported_sheets(save_complete_ctx *ctx,
		struct nscss_import *imports, uint32_t import_count);


static void save_complete_ctx_initialise(save_complete_ctx *ctx,
		const char *path, save_complete_set_type_cb set_type)
{
	ctx->path = path;
	ctx->list = NULL;
	ctx->set_type = set_type;
}

static void save_complete_ctx_finalise(save_complete_ctx *ctx)
{
	save_complete_entry *list = ctx->list;

	while (list != NULL) {
		save_complete_entry *next = list->next;
		free(list);
		list = next;
	}
}

static nserror
save_complete_ctx_add_content(save_complete_ctx *ctx,
			      struct hlcache_handle *content)
{
	save_complete_entry *entry;

	entry = malloc(sizeof (*entry));
	if (entry == NULL) {
		return NSERROR_NOMEM;
	}

	entry->content = content;
	entry->next = ctx->list;
	ctx->list = entry;

	return NSERROR_OK;
}

/**
 * find handle to content for url
 *
 * \param ctx The save context
 * \param url The url to find content handle for
 * \return The content handle or NULL if not found.
 */
static struct hlcache_handle *
save_complete_ctx_find_content(save_complete_ctx *ctx, const nsurl *url)
{
	save_complete_entry *entry;

	for (entry = ctx->list; entry != NULL; entry = entry->next) {
		if (nsurl_compare(url,
				  hlcache_handle_get_url(entry->content),
				  NSURL_COMPLETE)) {
			return entry->content;
		}
	}

	return NULL;
}


static bool
save_complete_ctx_has_content(save_complete_ctx *ctx,
			      struct hlcache_handle *content)
{
	save_complete_entry *entry;

	for (entry = ctx->list; entry != NULL; entry = entry->next) {
		if (hlcache_handle_get_content(entry->content) ==
		    hlcache_handle_get_content(content))
			return true;
	}

	return false;
}

static nserror
save_complete_save_buffer(save_complete_ctx *ctx,
			  const char *leafname,
			  const uint8_t *data,
			  size_t data_len,
			  lwc_string *mime_type)
{
	nserror ret;
	FILE *fp;
	char *fname = NULL;

	ret = netsurf_mkpath(&fname, NULL, 2, ctx->path, leafname);
	if (ret != NSERROR_OK) {
		return ret;
	}

	fp = fopen(fname, "wb");
	if (fp == NULL) {
		free(fname);
		NSLOG(netsurf, INFO, "fopen(): %s", strerror(errno));
		return NSERROR_SAVE_FAILED;
	}

	fwrite(data, sizeof(*data), data_len, fp);

	fclose(fp);

	if (ctx->set_type != NULL) {
		ctx->set_type(fname, mime_type);
	}
	free(fname);

	return NSERROR_OK;
}


/**
 * perform a posix regexec on a string without a null terminator
 */
static int
snregexec(const regex_t *preg,
	 const char *string,
	 size_t stringlen,
	 size_t nmatch,
	 regmatch_t pmatch[],
	 int eflags)
{
	char *strbuf;
	int matches;

	strbuf = calloc(1, stringlen + 1);
	if (strbuf == NULL) {
		return -1;
	}
	memcpy(strbuf, string, stringlen);

	matches = regexec(preg, strbuf, nmatch, pmatch, eflags);

	free(strbuf);

	return matches;
}


/**
 * Rewrite stylesheet \@import rules for save complete.
 *
 * \param ctx Save complete context.
 * \param source stylesheet source.
 * \param size size of source.
 * \param base url of stylesheet.
 * \param osize updated with the size of the result.
 * \return converted source, or NULL on out of memory.
 */
static uint8_t *
save_complete_rewrite_stylesheet_urls(save_complete_ctx *ctx,
				      const uint8_t *source,
				      size_t size,
				      const nsurl *base,
				      size_t *osize)
{
	uint8_t *rewritten;
	unsigned long offset = 0;
	unsigned int imports = 0;
	nserror error;

	/* count number occurrences of @import to (over)estimate result size */
	/* can't use strstr because source is not 0-terminated string */
	for (offset = 0;
	     (SLEN("@import") < size) && (offset <= (size - SLEN("@import")));
	     offset++) {
		if (source[offset] == '@' &&
		    ascii_to_lower(source[offset + 1]) == 'i' &&
		    ascii_to_lower(source[offset + 2]) == 'm' &&
		    ascii_to_lower(source[offset + 3]) == 'p' &&
		    ascii_to_lower(source[offset + 4]) == 'o' &&
		    ascii_to_lower(source[offset + 5]) == 'r' &&
		    ascii_to_lower(source[offset + 6]) == 't') {
			imports++;
		}
	}

	rewritten = malloc(size + imports * 20);
	if (rewritten == NULL)
		return NULL;
	*osize = 0;

	offset = 0;
	while (offset < size) {
		const uint8_t *import_url = NULL;
		char *import_url_copy;
		int import_url_len = 0;
		nsurl *url = NULL;
		regmatch_t match[11];
		int m;

		m = snregexec(&save_complete_import_re,
			     (const char *)source + offset,
			     size - offset,
			     11,
			     match,
			     0);
		if (m)
			break;

		if (match[2].rm_so != -1) {
			import_url = source + offset + match[2].rm_so;
			import_url_len = match[2].rm_eo - match[2].rm_so;
		} else if (match[4].rm_so != -1) {
			import_url = source + offset + match[4].rm_so;
			import_url_len = match[4].rm_eo - match[4].rm_so;
		} else if (match[6].rm_so != -1) {
			import_url = source + offset + match[6].rm_so;
			import_url_len = match[6].rm_eo - match[6].rm_so;
		} else if (match[8].rm_so != -1) {
			import_url = source + offset + match[8].rm_so;
			import_url_len = match[8].rm_eo - match[8].rm_so;
		} else if (match[10].rm_so != -1) {
			import_url = source + offset + match[10].rm_so;
			import_url_len = match[10].rm_eo - match[10].rm_so;
		}
		assert(import_url != NULL);

		import_url_copy = strndup((const char *)import_url,
					  import_url_len);
		if (import_url_copy == NULL) {
			free(rewritten);
			return NULL;
		}

		error = nsurl_join(base, import_url_copy, &url);
		free(import_url_copy);
		if (error == NSERROR_NOMEM) {
			free(rewritten);
			return NULL;
		}

		/* copy data before match */
		memcpy(rewritten + *osize, source + offset, match[0].rm_so);
		*osize += match[0].rm_so;

		if (url != NULL) {
			hlcache_handle *content;
			content = save_complete_ctx_find_content(ctx, url);
			if (content != NULL) {
				/* replace import */
				char buf[64];
				snprintf(buf, sizeof buf, "@import '%p'",
						content);
				memcpy(rewritten + *osize, buf, strlen(buf));
				*osize += strlen(buf);
			} else {
				/* copy import */
				memcpy(rewritten + *osize,
					source + offset + match[0].rm_so,
					match[0].rm_eo - match[0].rm_so);
				*osize += match[0].rm_eo - match[0].rm_so;
			}
			nsurl_unref(url);
		} else {
			/* copy import */
			memcpy(rewritten + *osize,
				source + offset + match[0].rm_so,
				match[0].rm_eo - match[0].rm_so);
			*osize += match[0].rm_eo - match[0].rm_so;
		}

		assert(0 < match[0].rm_eo);
		offset += match[0].rm_eo;
	}

	/* copy rest of source */
	if (offset < size) {
		memcpy(rewritten + *osize, source + offset, size - offset);
		*osize += size - offset;
	}

	return rewritten;
}

static nserror
save_complete_save_stylesheet(save_complete_ctx *ctx, hlcache_handle *css)
{
	const uint8_t *css_data;
	size_t css_size;
	uint8_t *source;
	size_t source_len;
	struct nscss_import *imports;
	uint32_t import_count;
	lwc_string *type;
	char filename[32];
	nserror result;

	if (save_complete_ctx_find_content(ctx,
			hlcache_handle_get_url(css)) != NULL) {
		return NSERROR_OK;
	}

	result = save_complete_ctx_add_content(ctx, css);
	if (result != NSERROR_OK) {
		return result;
	}

	imports = nscss_get_imports(css, &import_count);
	result = save_complete_save_imported_sheets(ctx,
						    imports,
						    import_count);
	if (result != NSERROR_OK) {
		return result;
	}

	css_data = content_get_source_data(css, &css_size);
	source = save_complete_rewrite_stylesheet_urls(
		ctx,
		css_data,
		css_size,
		hlcache_handle_get_url(css),
		&source_len);
	if (source == NULL) {
		return NSERROR_NOMEM;
	}

	type = content_get_mime_type(css);
	if (type == NULL) {
		free(source);
		return NSERROR_NOMEM;
	}

	snprintf(filename, sizeof filename, "%p", css);

	result = save_complete_save_buffer(ctx, filename,
			source, source_len, type);

	lwc_string_unref(type);
	free(source);

	return result;
}

static nserror
save_complete_save_imported_sheets(save_complete_ctx *ctx,
				   struct nscss_import *imports,
				   uint32_t import_count)
{
	nserror res = NSERROR_OK;
	uint32_t i;

	for (i = 0; i < import_count; i++) {
		/* treat a valid content as a stylesheet to save */
		if (imports[i].c != NULL) {
			res = save_complete_save_stylesheet(ctx, imports[i].c);
			if (res != NSERROR_OK) {
				return res;
			}
		}
	}

	return res;
}

static nserror
save_complete_save_html_stylesheet(save_complete_ctx *ctx,
				   struct html_stylesheet *sheet)
{
	if (sheet->sheet == NULL) {
		return NSERROR_OK;
	}

	return save_complete_save_stylesheet(ctx, sheet->sheet);
}

static nserror
save_complete_save_html_stylesheets(save_complete_ctx *ctx,
				    hlcache_handle *c)
{
	struct html_stylesheet *sheets;
	unsigned int i, count;
	nserror res;

	sheets = html_get_stylesheets(c, &count);

	for (i = STYLESHEET_START; i != count; i++) {
		res = save_complete_save_html_stylesheet(ctx, &sheets[i]);
		if (res != NSERROR_OK) {
			return res;
		}
	}

	return NSERROR_OK;
}

static nserror
save_complete_save_html_object(save_complete_ctx *ctx, hlcache_handle *obj)
{
	const uint8_t *obj_data;
	size_t obj_size;
	lwc_string *type;
	nserror result;
	char filename[32];

	if (content_get_type(obj) == CONTENT_NONE) {
		return NSERROR_OK;
	}

	obj_data = content_get_source_data(obj, &obj_size);
	if (obj_data == NULL) {
		return NSERROR_OK;
	}

	if (save_complete_ctx_find_content(ctx,
			hlcache_handle_get_url(obj)) != NULL) {
		return NSERROR_OK;
	}

	result = save_complete_ctx_add_content(ctx, obj);
	if (result != NSERROR_OK) {
		return result;
	}

	if (content_get_type(obj) == CONTENT_HTML) {
		return save_complete_save_html(ctx, obj, false);
	}

	snprintf(filename, sizeof filename, "%p", obj);

	type = content_get_mime_type(obj);
	if (type == NULL) {
		return NSERROR_NOMEM;
	}

	result = save_complete_save_buffer(ctx, filename, obj_data, obj_size, type);

	lwc_string_unref(type);

	return result;
}

static nserror
save_complete_save_html_objects(save_complete_ctx *ctx,
				hlcache_handle *c)
{
	struct content_html_object *object;
	unsigned int count;
	nserror res;

	object = html_get_objects(c, &count);

	for (; object != NULL; object = object->next) {
		if ((object->content != NULL) &&
		    (object->box != NULL)) {
			res = save_complete_save_html_object(ctx, object->content);
			if (res != NSERROR_OK) {
				return res;
			}
		}
	}

	return NSERROR_OK;
}

static bool
save_complete_libdom_treewalk(dom_node *root,
			      bool (*callback)(dom_node *node,
				       save_complete_event_type event_type,
					       void *ctx),
			      void *ctx)
{
	dom_node *node;

	node = dom_node_ref(root); /* tree root */

	while (node != NULL) {
		dom_node *next = NULL;
		dom_exception exc;

		exc = dom_node_get_first_child(node, &next);
		if (exc != DOM_NO_ERR) {
			dom_node_unref(node);
			break;
		}

		if (next != NULL) {  /* 1. children */
			dom_node_unref(node);
			node = next;
		} else {
			exc = dom_node_get_next_sibling(node, &next);
			if (exc != DOM_NO_ERR) {
				dom_node_unref(node);
				break;
			}

			if (next != NULL) {  /* 2. siblings */
				if (callback(node, EVENT_LEAVE, ctx) == false) {
					return false;
				}
				dom_node_unref(node);
				node = next;
			} else {  /* 3. ancestor siblings */
				while (node != NULL) {
					exc = dom_node_get_next_sibling(node,
							&next);
					if (exc != DOM_NO_ERR) {
						dom_node_unref(node);
						node = NULL;
						break;
					}

					if (next != NULL) {
						dom_node_unref(next);
						break;
					}

					exc = dom_node_get_parent_node(node,
							&next);
					if (exc != DOM_NO_ERR) {
						dom_node_unref(node);
						node = NULL;
						break;
					}

					if (callback(node, EVENT_LEAVE,
							ctx) == false) {
						return false;
					}
					dom_node_unref(node);
					node = next;
				}

				if (node == NULL)
					break;

				exc = dom_node_get_next_sibling(node, &next);
				if (exc != DOM_NO_ERR) {
					dom_node_unref(node);
					break;
				}

				if (callback(node, EVENT_LEAVE, ctx) == false) {
					return false;
				}
				dom_node_unref(node);
				node = next;
			}
		}

		assert(node != NULL);

		if (callback(node, EVENT_ENTER, ctx) == false) {
			return false; /* callback caused early termination */
		}

	}

	return true;
}

static bool save_complete_rewrite_url_value(save_complete_ctx *ctx,
		const char *value, size_t value_len)
{
	nsurl *url;
	hlcache_handle *content;
	char *escaped;
	nserror error;

	error = nsurl_join(ctx->base, value, &url);
	if (error == NSERROR_NOMEM)
		return false;

	if (url != NULL) {
		content = save_complete_ctx_find_content(ctx, url);
		if (content != NULL) {
			/* found a match */
			nsurl_unref(url);

			fprintf(ctx->fp, "\"%p\"", content);
		} else {
			/* no match found */
			error = utf8_to_html(nsurl_access(url), "UTF-8",
					nsurl_length(url), &escaped);
			nsurl_unref(url);

			if (error != NSERROR_OK)
				return false;

			fprintf(ctx->fp, "\"%s\"", escaped);

			free(escaped);
		}
	} else {
		error = utf8_to_html(value, "UTF-8", value_len, &escaped);
		if (error != NSERROR_OK)
			return false;

		fprintf(ctx->fp, "\"%s\"", escaped);

		free(escaped);
	}

	return true;
}

static bool save_complete_write_value(save_complete_ctx *ctx,
		const char *value, size_t value_len)
{
	char *escaped;
	nserror ret;

	ret = utf8_to_html(value, "UTF-8", value_len, &escaped);
	if (ret != NSERROR_OK)
		return false;

	fprintf(ctx->fp, "\"%s\"", escaped);

	free(escaped);

	return true;
}

static bool save_complete_handle_attr_value(save_complete_ctx *ctx,
		dom_string *node_name, dom_string *attr_name,
		dom_string *attr_value)
{
	const char *node_data = dom_string_data(node_name);
	size_t node_len = dom_string_byte_length(node_name);
	const char *name_data = dom_string_data(attr_name);
	size_t name_len = dom_string_byte_length(attr_name);
	const char *value_data = dom_string_data(attr_value);
	size_t value_len = dom_string_byte_length(attr_value);

	/**
	 * We only need to consider the following cases:
	 *
	 * Attribute:      Elements:
	 *
	 * 1)   data         object
	 * 2)   href         a, area, link
	 * 3)   src          script, input, frame, iframe, img
	 * 4)   background   any (except those above)
	 */
	/* 1 */
	if (name_len == SLEN("data") &&
			strncasecmp(name_data, "data", name_len) == 0) {
		if (node_len == SLEN("object") &&
				strncasecmp(node_data,
						"object", node_len) == 0) {
			return save_complete_rewrite_url_value(ctx,
					value_data, value_len);
		} else {
			return save_complete_write_value(ctx,
					value_data, value_len);
		}
	}
	/* 2 */
	else if (name_len == SLEN("href") &&
			strncasecmp(name_data, "href", name_len) == 0) {
		if ((node_len == SLEN("a") &&
				strncasecmp(node_data, "a", node_len) == 0) ||
			(node_len == SLEN("area") &&
				strncasecmp(node_data, "area",
					node_len) == 0) ||
			(node_len == SLEN("link") &&
				strncasecmp(node_data, "link",
					node_len) == 0)) {
			return save_complete_rewrite_url_value(ctx,
					value_data, value_len);
		} else {
			return save_complete_write_value(ctx,
					value_data, value_len);
		}
	}
	/* 3 */
	else if (name_len == SLEN("src") &&
			strncasecmp(name_data, "src", name_len) == 0) {
		if ((node_len == SLEN("frame") &&
				strncasecmp(node_data, "frame",
					node_len) == 0) ||
			(node_len == SLEN("iframe") &&
				strncasecmp(node_data, "iframe",
					node_len) == 0) ||
			(node_len == SLEN("input") &&
				strncasecmp(node_data, "input",
					node_len) == 0) ||
			(node_len == SLEN("img") &&
				strncasecmp(node_data, "img",
					node_len) == 0) ||
			(node_len == SLEN("script") &&
				strncasecmp(node_data, "script",
					node_len) == 0)) {
			return save_complete_rewrite_url_value(ctx,
					value_data, value_len);
		} else {
			return save_complete_write_value(ctx,
					value_data, value_len);
		}
	}
	/* 4 */
	else if (name_len == SLEN("background") &&
			strncasecmp(name_data, "background", name_len) == 0) {
		return save_complete_rewrite_url_value(ctx,
				value_data, value_len);
	} else {
		return save_complete_write_value(ctx,
				value_data, value_len);
	}
}

static bool
save_complete_handle_attr(save_complete_ctx *ctx,
			  dom_string *node_name,
			  dom_attr *attr)
{
	dom_string *name;
	const char *name_data;
	size_t name_len;
	dom_string *value;
	dom_exception error;

	error = dom_attr_get_name(attr, &name);
	if (error != DOM_NO_ERR)
		return false;

	if (name == NULL)
		return true;

	error = dom_attr_get_value(attr, &value);
	if (error != DOM_NO_ERR) {
		dom_string_unref(name);
		return false;
	}

	name_data = dom_string_data(name);
	name_len = dom_string_byte_length(name);

	fputc(' ', ctx->fp);
	fwrite(name_data, sizeof(*name_data), name_len, ctx->fp);

	if (value != NULL) {
		fputc('=', ctx->fp);
		if (save_complete_handle_attr_value(ctx, node_name,
				name, value) == false) {
			dom_string_unref(value);
			dom_string_unref(name);
			return false;
		}
		dom_string_unref(value);
	}

	dom_string_unref(name);

	return true;
}

static bool
save_complete_handle_attrs(save_complete_ctx *ctx,
			   dom_string *node_name,
			   dom_namednodemap *attrs)
{
	uint32_t length, i;
	dom_exception error;

	error = dom_namednodemap_get_length(attrs, &length);
	if (error != DOM_NO_ERR)
		return false;

	for (i = 0; i < length; i++) {
		dom_attr *attr;

		error = dom_namednodemap_item(attrs, i, (void *) &attr);
		if (error != DOM_NO_ERR)
			return false;

		if (attr == NULL)
			continue;

		if (save_complete_handle_attr(ctx, node_name, attr) == false) {
			dom_node_unref(attr);
			return false;
		}

		dom_node_unref(attr);
	}

	return true;
}

static bool
save_complete_handle_element(save_complete_ctx *ctx,
			     dom_node *node,
			     save_complete_event_type event_type)
{
	dom_string *name;
	dom_namednodemap *attrs;
	const char *name_data;
	size_t name_len;
	bool process = true;
	dom_exception error;

	ctx->iter_state = STATE_NORMAL;

	error = dom_node_get_node_name(node, &name);
	if (error != DOM_NO_ERR)
		return false;

	if (name == NULL)
		return true;

	name_data = dom_string_data(name);
	name_len = dom_string_byte_length(name);

	if ((name_len == SLEN("base")) &&
	    (strncasecmp(name_data, "base", name_len) == 0)) {
		/* Elide BASE elements from the output */
		process = false;
	} else if ((name_len == SLEN("meta")) &&
		   (strncasecmp(name_data, "meta", name_len) == 0)) {
		/* Don't emit close tags for META elements */
		if (event_type == EVENT_LEAVE) {
			process = false;
		} else {
			/* Elide meta charsets */
			dom_string *value;
			error = dom_element_get_attribute(node,
						  corestring_dom_http_equiv,
						  &value);
			if (error != DOM_NO_ERR) {
				dom_string_unref(name);
				return false;
			}

			if (value != NULL) {
				if (dom_string_length(value) ==
					SLEN("Content-Type") &&
					strncasecmp(dom_string_data(value),
						"Content-Type",
						SLEN("Content-Type")) == 0)
					process = false;

				dom_string_unref(value);
			} else {
				bool yes;

				error = dom_element_has_attribute(node,
						corestring_dom_charset, &yes);
				if (error != DOM_NO_ERR) {
					dom_string_unref(name);
					return false;
				}

				if (yes)
					process = false;
			}
		}
	} else if (event_type == EVENT_LEAVE &&
			((name_len == SLEN("link") &&
			strncasecmp(name_data, "link", name_len) == 0))) {
		/* Don't emit close tags for void elements */
		process = false;
	}

	if (process == false) {
		dom_string_unref(name);
		return true;
	}

	fputc('<', ctx->fp);
	if (event_type == EVENT_LEAVE) {
		fputc('/', ctx->fp);
	}
	fwrite(name_data, sizeof(*name_data), name_len, ctx->fp);

	if (event_type == EVENT_ENTER) {
		error = dom_node_get_attributes(node, &attrs);
		if (error != DOM_NO_ERR) {
			dom_string_unref(name);
			return false;
		}

		if (save_complete_handle_attrs(ctx, name, attrs) == false) {
			dom_namednodemap_unref(attrs);
			dom_string_unref(name);
			return false;
		}

		dom_namednodemap_unref(attrs);
	}

	fputc('>', ctx->fp);

	/* Rewrite contents of style elements */
	if (event_type == EVENT_ENTER && name_len == SLEN("style") &&
			strncasecmp(name_data, "style", name_len) == 0) {
		dom_string *content;

		error = dom_node_get_text_content(node, &content);
		if (error != DOM_NO_ERR) {
			dom_string_unref(name);
			return false;
		}

		if (content != NULL) {
			uint8_t *rewritten;
			size_t len;

			/* Rewrite @import rules */
			rewritten = save_complete_rewrite_stylesheet_urls(
					ctx,
					(const uint8_t *)dom_string_data(content),
					dom_string_byte_length(content),
					ctx->base,
					&len);
			if (rewritten == NULL) {
				dom_string_unref(content);
				dom_string_unref(name);
				return false;
			}

			dom_string_unref(content);

			fwrite(rewritten, sizeof(*rewritten), len, ctx->fp);

			free(rewritten);
		}

		ctx->iter_state = STATE_IN_STYLE;
	} else if (event_type == EVENT_ENTER && name_len == SLEN("head") &&
			strncasecmp(name_data, "head", name_len) == 0) {
		/* If this is a HEAD element, insert a meta charset */
		fputs("<META http-equiv=\"Content-Type\" "
				"content=\"text/html; charset=utf-8\">",
				ctx->fp);
	}

	dom_string_unref(name);

	return true;
}

static bool
save_complete_node_handler(dom_node *node,
			   save_complete_event_type event_type,
			   void *ctxin)
{
	save_complete_ctx *ctx = ctxin;
	dom_node_type type;
	dom_exception error;
	nserror ret;

	error = dom_node_get_node_type(node, &type);
	if (error != DOM_NO_ERR)
		return false;

	if (type == DOM_ELEMENT_NODE) {
		return save_complete_handle_element(ctx, node, event_type);
	} else if (type == DOM_TEXT_NODE || type == DOM_COMMENT_NODE) {
		if (event_type != EVENT_ENTER)
			return true;

		if (ctx->iter_state != STATE_IN_STYLE) {
			/* Emit text content */
			dom_string *text;
			const char *text_data;
			size_t text_len;

			error = dom_characterdata_get_data(node, &text);
			if (error != DOM_NO_ERR) {
				return false;
			}

			if (type == DOM_COMMENT_NODE)
				fwrite("<!--", 1, sizeof("<!--") - 1, ctx->fp);

			if (text != NULL) {
				char *escaped;

				text_data = dom_string_data(text);
				text_len = dom_string_byte_length(text);

				ret = utf8_to_html(text_data, "UTF-8",
						text_len, &escaped);
				if (ret != NSERROR_OK)
					return false;

				fwrite(escaped, sizeof(*escaped),
						strlen(escaped), ctx->fp);

				free(escaped);

				dom_string_unref(text);
			}

			if (type == DOM_COMMENT_NODE) {
				fwrite("-->", 1, sizeof("-->") - 1, ctx->fp);
			}
		}

	} else if (type == DOM_DOCUMENT_TYPE_NODE) {
		dom_string *name;
		const char *name_data;
		size_t name_len;

		if (event_type != EVENT_ENTER)
			return true;

		error = dom_document_type_get_name(node, &name);
		if (error != DOM_NO_ERR)
			return false;

		if (name == NULL)
			return true;

		name_data = dom_string_data(name);
		name_len = dom_string_byte_length(name);

		fputs("<!DOCTYPE ", ctx->fp);
		fwrite(name_data, sizeof(*name_data), name_len, ctx->fp);

		dom_string_unref(name);

		error = dom_document_type_get_public_id(node, &name);
		if (error != DOM_NO_ERR)
			return false;

		if (name != NULL) {
			name_data = dom_string_data(name);
			name_len = dom_string_byte_length(name);

			if (name_len > 0)
				fprintf(ctx->fp, " PUBLIC \"%.*s\"",
						(int) name_len, name_data);

			dom_string_unref(name);
		}

		error = dom_document_type_get_system_id(node, &name);
		if (error != DOM_NO_ERR)
			return false;

		if (name != NULL) {
			name_data = dom_string_data(name);
			name_len = dom_string_byte_length(name);

			if (name_len > 0)
				fprintf(ctx->fp, " \"%.*s\"",
						(int) name_len, name_data);

			dom_string_unref(name);
		}

		fputc('>', ctx->fp);
	} else if (type == DOM_DOCUMENT_NODE) {
		/* Do nothing */
	} else {
		NSLOG(netsurf, INFO, "Unhandled node type: %d", type);
	}

	return true;
}

static nserror
save_complete_save_html_document(save_complete_ctx *ctx,
				 hlcache_handle *c,
				 bool index)
{
	nserror ret;
	FILE *fp;
	char *fname = NULL;
	dom_document *doc;
	lwc_string *mime_type;
	char filename[32];

	if (index) {
		snprintf(filename, sizeof filename, "index");
	} else {
		snprintf(filename, sizeof filename, "%p", c);
	}

	ret = netsurf_mkpath(&fname, NULL, 2, ctx->path, filename);
	if (ret != NSERROR_OK) {
		return ret;
	}

	fp = fopen(fname, "wb");
	if (fp == NULL) {
		free(fname);
		NSLOG(netsurf, INFO, "fopen(): %s", strerror(errno));
		return NSERROR_SAVE_FAILED;
	}

	ctx->base = html_get_base_url(c);
	ctx->fp = fp;
	ctx->iter_state = STATE_NORMAL;

	doc = html_get_document(c);

	if (save_complete_libdom_treewalk((dom_node *)doc,
					  save_complete_node_handler,
					  ctx) == false) {
		free(fname);
		fclose(fp);
		return NSERROR_NOMEM;
	}

	fclose(fp);

	mime_type = content_get_mime_type(c);
	if (mime_type != NULL) {
		if (ctx->set_type != NULL) {
			ctx->set_type(fname, mime_type);
		}

		lwc_string_unref(mime_type);
	}
	free(fname);

	return NSERROR_OK;
}

/**
 * Save an HTML page with all dependencies, recursing through imported pages.
 *
 * \param  ctx    Save complete context
 * \param  c      Content to save
 * \param  index  true to save as "index"
 * \return  true on success, false on error and error reported
 */
static nserror
save_complete_save_html(save_complete_ctx *ctx,
			hlcache_handle *c,
			bool index)
{
	nserror res;

	if (content_get_type(c) != CONTENT_HTML) {
		return NSERROR_INVALID;
	}

	if (save_complete_ctx_has_content(ctx, c)) {
		return NSERROR_OK;
	}

	res = save_complete_save_html_stylesheets(ctx, c);
	if (res != NSERROR_OK) {
		return res;
	}

	res = save_complete_save_html_objects(ctx, c);
	if (res != NSERROR_OK) {
		return res;
	}

	return save_complete_save_html_document(ctx, c, index);
}


/**
 * Create the inventory file listing original URLs.
 */

static nserror save_complete_inventory(save_complete_ctx *ctx)
{
	nserror ret;
	FILE *fp;
	char *fname = NULL;
	save_complete_entry *entry;

	ret = netsurf_mkpath(&fname, NULL, 2, ctx->path, "Inventory");
	if (ret != NSERROR_OK) {
		return ret;
	}

	fp = fopen(fname, "w");
	free(fname);
	if (fp == NULL) {
		NSLOG(netsurf, INFO, "fopen(): %s", strerror(errno));
		return NSERROR_SAVE_FAILED;
	}

	for (entry = ctx->list; entry != NULL; entry = entry->next) {
		fprintf(fp, "%p %s\n",
			entry->content,
			nsurl_access(hlcache_handle_get_url(
					     entry->content)));
	}

	fclose(fp);

	return NSERROR_OK;
}

/**
 * Compile a regular expression, handling errors.
 *
 * Parameters as for regcomp(), see man regex.
 */
static nserror regcomp_wrapper(regex_t *preg, const char *regex, int cflags)
{
	int r;
	r = regcomp(preg, regex, cflags);
	if (r) {
		char errbuf[200];
		regerror(r, preg, errbuf, sizeof errbuf);
		NSLOG(netsurf, INFO, "Failed to compile regexp '%s': %s\n",
		      regex, errbuf);
		return NSERROR_INIT_FAILED;
	}
	return NSERROR_OK;
}


/* Documented in save_complete.h */
void save_complete_init(void)
{
	/* Match an @import rule - see CSS 2.1 G.1. */
	regcomp_wrapper(&save_complete_import_re,
			"@import"		/* IMPORT_SYM */
			"[ \t\r\n\f]*"		/* S* */
			/* 1 */
			"("			/* [ */
			/* 2 3 */
			"\"(([^\"]|[\\]\")*)\""	/* STRING (approximated) */
			"|"
			/* 4 5 */
			"'(([^']|[\\]')*)'"
			"|"			/* | */
			"url\\([ \t\r\n\f]*"	/* URI (approximated) */
			     /* 6 7 */
			     "\"(([^\"]|[\\]\")*)\""
			     "[ \t\r\n\f]*\\)"
			"|"
			"url\\([ \t\r\n\f]*"
			    /* 8 9 */
			     "'(([^']|[\\]')*)'"
			     "[ \t\r\n\f]*\\)"
			"|"
			"url\\([ \t\r\n\f]*"
			   /* 10 */
			     "([^) \t\r\n\f]*)"
			     "[ \t\r\n\f]*\\)"
			")",			/* ] */
			REG_EXTENDED | REG_ICASE);
}

/* Documented in save_complete.h */
nserror save_complete_finalise(void)
{
	regfree(&save_complete_import_re);
	return NSERROR_OK;
}

/* Documented in save_complete.h */
nserror
save_complete(hlcache_handle *c,
	      const char *path,
	      save_complete_set_type_cb set_type)
{
	nserror result;
	save_complete_ctx ctx;

	save_complete_ctx_initialise(&ctx, path, set_type);

	result = save_complete_save_html(&ctx, c, true);

	if (result == NSERROR_OK) {
		result = save_complete_inventory(&ctx);
	}

	save_complete_ctx_finalise(&ctx);

	return result;
}







netsurf-vince/pdf/desktop/save_complete.h

/*
 * Copyright 2004 John M Bell <jmb202@ecs.soton.ac.uk>
 * Copyright 2009 Mark Benjamin <netsurf-browser.org.MarkBenjamin@dfgh.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Save HTML document with dependencies (interface).
 */

#ifndef NETSURF_DESKTOP_SAVE_COMPLETE_H_
#define NETSURF_DESKTOP_SAVE_COMPLETE_H_

#include <stdbool.h>

#include <libwapcaplet/libwapcaplet.h>

struct hlcache_handle;

/**
 * Callback to set type of a file
 *
 * \param path       Native path of file
 * \param mime_type  MIME type of file content
 */
typedef void (*save_complete_set_type_cb)(const char *path,
		lwc_string *mime_type);

/**
 * Initialise save complete module.
 */
void save_complete_init(void);


/**
 * Finalise save complete module.
 */
nserror save_complete_finalise(void);

/**
 * Save an HTML page with all dependencies.
 *
 * \param  c         CONTENT_HTML to save
 * \param  path      Native path to directory to save in to (must exist)
 * \param  set_type  Callback to set type of a file, or NULL
 * \return NSERROR_OK on success else error code
 */
nserror save_complete(struct hlcache_handle *c, const char *path,
		save_complete_set_type_cb set_type);

#endif







netsurf-vince/pdf/desktop/save_pdf.c

/*
 * Copyright 2008 Adam Blokus <adamblokus@gmail.com>
 * Copyright 2009 John Tytgat <joty@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

 /** \file
 * Target independent PDF plotting using Haru Free PDF Library.
 */

/* TODO
 * - finish all graphic primitives
 * - allow adding raw bitmaps
 * - make image-aware (embed the image in its native/original type if possible)
 *
 * - adjust content width to page width
 * - divide output into multiple pages (not just the first one)
 * - rearrange file structure
 *
 * - separate print-plotting as much as possible from window redrawing
 * - add text-scaling (if not yet using the original font - make the default one
 * 	have the same width)
 * - add a save file.. dialogue
 * - add utf support to Haru ( doable? )
 * - wait for browser to end fetching?
 * - analyze and deal with performance issues(huge file hangs some pdf viewers,
 * 	for example kpdf when viewing plotted http://www.onet.pl)
 * - deal with to wide pages - when window layouting adds a horizontal
 * 	scrollbar, we should treat it otherwise - either print
 * 	horizontal or scale or, better, find a new layout.
 */

#include "utils/config.h"
#include "utils/errors.h"

#include "desktop/save_pdf.h"

#ifdef WITH_PDF_EXPORT

#include <assert.h>
#include <stdlib.h>
#include <string.h>
#include <hpdf.h>

#include "utils/log.h"
#include "utils/utils.h"
#include "utils/useragent.h"
#include "content/hlcache.h"
#include "utils/nsoption.h"
#include "netsurf/bitmap.h"

#include "netsurf/plotters.h"
#include "desktop/print.h"
#include "desktop/printer.h"

#include "font_haru.h"

/* #define PDF_DEBUG */
/* #define PDF_DEBUG_DUMPGRID */

static bool pdf_plot_rectangle(int x0, int y0, int x1, int y1, const plot_style_t *style);
static bool pdf_plot_line(int x0, int y0, int x1, int y1, const plot_style_t *pstyle);
static bool pdf_plot_polygon(const int *p, unsigned int n, const plot_style_t *style);
static bool pdf_plot_clip(const struct rect *clip);
static bool pdf_plot_text(int x, int y, const char *text, size_t length,
		const plot_font_style_t *fstyle);
static bool pdf_plot_disc(int x, int y, int radius, const plot_style_t *style);
static bool pdf_plot_arc(int x, int y, int radius, int angle1, int angle2,
    		const plot_style_t *style);
static bool pdf_plot_bitmap_tile(int x, int y, int width, int height,
		struct bitmap *bitmap, colour bg,
		bitmap_flags_t flags);
static bool pdf_plot_path(const float *p, unsigned int n, colour fill, float width,
		colour c, const float transform[6]);

static HPDF_Image pdf_extract_image(struct bitmap *bitmap);

static void error_handler(HPDF_STATUS error_no, HPDF_STATUS detail_no,
		void *user_data);

#ifdef PDF_DEBUG_DUMPGRID
static void pdf_plot_grid(int x_dist,int y_dist,unsigned int colour);
#endif

typedef enum {
	DashPattern_eNone,
	DashPattern_eDash,
	DashPattern_eDotted
} DashPattern_e;

/* Wrapper routines to minimize gstate updates in the produced PDF file.  */
static void pdfw_gs_init(void);
static void pdfw_gs_save(HPDF_Page page);
static void pdfw_gs_restore(HPDF_Page page);
static void pdfw_gs_fillcolour(HPDF_Page page, colour col);
static void pdfw_gs_strokecolour(HPDF_Page page, colour col);
static void pdfw_gs_linewidth(HPDF_Page page, float lineWidth);
static void pdfw_gs_font(HPDF_Page page, HPDF_Font font, HPDF_REAL font_size);
static void pdfw_gs_dash(HPDF_Page page, DashPattern_e dash);

/**
 * Our PDF gstate mirror which we use to minimize gstate updates
 * in the PDF file.
 */
typedef struct {
	colour fillColour; /**< Current fill colour.  */
	colour strokeColour; /**< Current stroke colour.  */
	float lineWidth; /**< Current line width.  */
	HPDF_Font font; /**< Current font.  */
	HPDF_REAL font_size; /**< Current font size.  */
	DashPattern_e dash; /**< Current dash state.  */
} PDFW_GState;

static void apply_clip_and_mode(bool selectTextMode, colour fillCol,
	colour strokeCol, float lineWidth, DashPattern_e dash);

#define PDFW_MAX_GSTATES 4
static PDFW_GState pdfw_gs[PDFW_MAX_GSTATES];
static unsigned int pdfw_gs_level;

static HPDF_Doc pdf_doc; /**< Current PDF document.  */
static HPDF_Page pdf_page; /**< Current page.  */

/*PDF Page size*/
static HPDF_REAL page_height, page_width;

static bool in_text_mode; /**< true if we're currently in text mode or not.  */
static bool clip_update_needed; /**< true if pdf_plot_clip was invoked for
	current page and not yet synced with PDF output.  */
static int last_clip_x0, last_clip_y0, last_clip_x1, last_clip_y1;

static const struct print_settings *settings;

static const struct plotter_table pdf_plotters = {
	.rectangle = pdf_plot_rectangle,
	.line = pdf_plot_line,
	.polygon = pdf_plot_polygon,
	.clip = pdf_plot_clip,
	.text = pdf_plot_text,
	.disc = pdf_plot_disc,
	.arc = pdf_plot_arc,
	.bitmap = pdf_plot_bitmap_tile,
	.path = pdf_plot_path,
	.option_knockout = false,
};

const struct printer pdf_printer = {
	&pdf_plotters,
	pdf_begin,
	pdf_next_page,
	pdf_end
};

static char *owner_pass;
static char *user_pass;

bool pdf_plot_rectangle(int x0, int y0, int x1, int y1, const plot_style_t *pstyle)
{
	DashPattern_e dash;
#ifdef PDF_DEBUG
	NSLOG(netsurf, INFO, "%d %d %d %d %f %X", x0, y0, x1, y1,
	      page_height - y0, pstyle->fill_colour);
#endif

	if (pstyle->fill_type != PLOT_OP_TYPE_NONE) {

		apply_clip_and_mode(false, pstyle->fill_colour, NS_TRANSPARENT, 0., DashPattern_eNone);

		/* Normalize boundaries of the area - to prevent
		   overflows.  It is needed only in a few functions,
		   where integers are subtracted.  When the whole
		   browser window is meant min and max int values are
		   used what must be handled in paged output.
		*/
		x0 = min(max(x0, 0), page_width);
		y0 = min(max(y0, 0), page_height);
		x1 = min(max(x1, 0), page_width);
		y1 = min(max(y1, 0), page_height);

		HPDF_Page_Rectangle(pdf_page, x0, page_height - y1, x1 - x0, y1 - y0);
		HPDF_Page_Fill(pdf_page);

	}

	if (pstyle->stroke_type != PLOT_OP_TYPE_NONE) {

		switch (pstyle->stroke_type) {
		case PLOT_OP_TYPE_DOT:
			dash = DashPattern_eDotted;
			break;

		case PLOT_OP_TYPE_DASH:
			dash = DashPattern_eDash;
			break;

		default:
			dash = DashPattern_eNone;
			break;

		}

		apply_clip_and_mode(false,
				NS_TRANSPARENT,
				pstyle->stroke_colour,
				plot_style_int_to_fixed(pstyle->stroke_width),
				dash);

		HPDF_Page_Rectangle(pdf_page, x0, page_height - y0, x1 - x0, -(y1 - y0));
		HPDF_Page_Stroke(pdf_page);
	}

	return true;
}

bool pdf_plot_line(int x0, int y0, int x1, int y1, const plot_style_t *pstyle)
{
	DashPattern_e dash;

	switch (pstyle->stroke_type) {
	case PLOT_OP_TYPE_DOT:
		dash = DashPattern_eDotted;
		break;

	case PLOT_OP_TYPE_DASH:
		dash = DashPattern_eDash;
		break;

	default:
		dash = DashPattern_eNone;
		break;

	}

	apply_clip_and_mode(false,
			NS_TRANSPARENT,
			pstyle->stroke_colour,
			plot_style_int_to_fixed(pstyle->stroke_width),
			dash);

	HPDF_Page_MoveTo(pdf_page, x0, page_height - y0);
	HPDF_Page_LineTo(pdf_page, x1, page_height - y1);
	HPDF_Page_Stroke(pdf_page);

	return true;
}

bool pdf_plot_polygon(const int *p, unsigned int n, const plot_style_t *style)
{
	unsigned int i;
#ifdef PDF_DEBUG
	int pmaxx = p[0], pmaxy = p[1];
	int pminx = p[0], pminy = p[1];
	NSLOG(netsurf, INFO, ".");
#endif
	if (n == 0)
		return true;

	apply_clip_and_mode(false, style->fill_colour, NS_TRANSPARENT, 0., DashPattern_eNone);

	HPDF_Page_MoveTo(pdf_page, p[0], page_height - p[1]);
	for (i = 1 ; i<n ; i++) {
		HPDF_Page_LineTo(pdf_page, p[i*2], page_height - p[i*2+1]);
#ifdef PDF_DEBUG
		pmaxx = max(pmaxx, p[i*2]);
		pmaxy = max(pmaxy, p[i*2+1]);
		pminx = min(pminx, p[i*2]);
		pminy = min(pminy, p[i*2+1]);
#endif
	}

#ifdef PDF_DEBUG
	NSLOG(netsurf, INFO, "%d %d %d %d %f", pminx, pminy, pmaxx, pmaxy,
	      page_height - pminy);
#endif

	HPDF_Page_Fill(pdf_page);

	return true;
}


/**here the clip is only queried */
bool pdf_plot_clip(const struct rect *clip)
{
#ifdef PDF_DEBUG
	NSLOG(netsurf, INFO, "%d %d %d %d", clip->x0, clip->y0, clip->x1,
	      clip->y1);
#endif

	/*Normalize cllipping area - to prevent overflows.
	  See comment in pdf_plot_fill.
	*/
	last_clip_x0 = min(max(clip->x0, 0), page_width);
	last_clip_y0 = min(max(clip->y0, 0), page_height);
	last_clip_x1 = min(max(clip->x1, 0), page_width);
	last_clip_y1 = min(max(clip->y1, 0), page_height);

	clip_update_needed = true;

	return true;
}

bool pdf_plot_text(int x, int y, const char *text, size_t length,
		const plot_font_style_t *fstyle)
{
#ifdef PDF_DEBUG
	NSLOG(netsurf, INFO, ". %d %d %.*s", x, y, (int)length, text);
#endif
	char *word;
	HPDF_Font pdf_font;
	HPDF_REAL size;

	if (length == 0)
		return true;

	apply_clip_and_mode(true, fstyle->foreground, NS_TRANSPARENT, 0.,
			DashPattern_eNone);

	haru_nsfont_apply_style(fstyle, pdf_doc, pdf_page, &pdf_font, &size);
	pdfw_gs_font(pdf_page, pdf_font, size);

	/* FIXME: UTF-8 to current font encoding needs to done.  Or the font
	 * encoding needs to be UTF-8 or other Unicode encoding.  */
	word = (char *)malloc( sizeof(char) * (length+1) );
	if (word == NULL)
		return false;
	memcpy(word, text, length);
	word[length] = '\0';

	HPDF_Page_TextOut (pdf_page, x, page_height - y, word);

	free(word);

	return true;
}

bool pdf_plot_disc(int x, int y, int radius, const plot_style_t *style)
{
#ifdef PDF_DEBUG
	NSLOG(netsurf, INFO, ".");
#endif
	if (style->fill_type != PLOT_OP_TYPE_NONE) {
		apply_clip_and_mode(false,
				    style->fill_colour,
				    NS_TRANSPARENT,
				    1., DashPattern_eNone);

		HPDF_Page_Circle(pdf_page, x, page_height - y, radius);

		HPDF_Page_Fill(pdf_page);
	}

	if (style->stroke_type != PLOT_OP_TYPE_NONE) {
		/* FIXME: line width 1 is ok ? */
		apply_clip_and_mode(false,
				    NS_TRANSPARENT,
				    style->stroke_colour,
				    1., DashPattern_eNone);

		HPDF_Page_Circle(pdf_page, x, page_height - y, radius);

		HPDF_Page_Stroke(pdf_page);
	}

	return true;
}

bool pdf_plot_arc(int x, int y, int radius, int angle1, int angle2, const plot_style_t *style)
{
#ifdef PDF_DEBUG
	NSLOG(netsurf, INFO, "%d %d %d %d %d %X", x, y, radius, angle1,
	      angle2, style->stroke_colour);
#endif

	/* FIXME: line width 1 is ok ? */
	apply_clip_and_mode(false, NS_TRANSPARENT, style->fill_colour, 1., DashPattern_eNone);

	/* Normalize angles */
	angle1 %= 360;
	angle2 %= 360;
	if (angle1 > angle2)
		angle1 -= 360;

	HPDF_Page_Arc(pdf_page, x, page_height - y, radius, angle1, angle2);

	HPDF_Page_Stroke(pdf_page);
	return true;
}


bool pdf_plot_bitmap_tile(int x, int y, int width, int height,
		struct bitmap *bitmap, colour bg,
  		bitmap_flags_t flags)
{
	HPDF_Image image;
	HPDF_REAL current_x, current_y ;
	HPDF_REAL max_width, max_height;

#ifdef PDF_DEBUG
	NSLOG(netsurf, INFO, "%d %d %d %d %p 0x%x", x, y, width, height,
	      bitmap, bg);
#endif
 	if (width == 0 || height == 0)
 		return true;

	apply_clip_and_mode(false, NS_TRANSPARENT, NS_TRANSPARENT, 0., DashPattern_eNone);

	image = pdf_extract_image(bitmap);
	if (!image)
		return false;

	/*The position of the next tile*/
	max_width =  (flags & BITMAPF_REPEAT_X) ? page_width : width;
	max_height = (flags & BITMAPF_REPEAT_Y) ? page_height : height;

	for (current_y = 0; current_y < max_height; current_y += height)
		for (current_x = 0; current_x < max_width; current_x += width)
			HPDF_Page_DrawImage(pdf_page, image,
					current_x + x,
					page_height - current_y - y - height,
					width, height);

	return true;
}

HPDF_Image pdf_extract_image(struct bitmap *bitmap)
{
	HPDF_Image image = NULL;
	hlcache_handle *content = NULL;

	/* TODO - get content from bitmap pointer */

	if (content) {
		const char *source_data;
		unsigned long source_size;

		/*Not sure if I don't have to check if downloading has been
		finished.
		Other way - lock pdf plotting while fetching a website
		*/
		source_data = content_get_source_data(content, &source_size);

		switch(content_get_type(content)){
		/*Handle "embeddable" types of images*/
		case CONTENT_JPEG:
 			image = HPDF_LoadJpegImageFromMem(pdf_doc,
 					(const HPDF_BYTE *) source_data,
 					source_size);
 			break;

		/*Disabled until HARU PNG support will be more stable.

		case CONTENT_PNG:
			image = HPDF_LoadPngImageFromMem(pdf_doc,
					(const HPDF_BYTE *)content->source_data,
					content->total_size);
			break;*/
		default:
			break;
		}
	}

	if (!image) {
		HPDF_Image smask;
		unsigned char *img_buffer, *rgb_buffer, *alpha_buffer;
		int img_width, img_height, img_rowstride;
		int i, j;

		/*Handle pixmaps*/
		img_buffer = bitmap_get_buffer(bitmap);
		img_width = bitmap_get_width(bitmap);
		img_height = bitmap_get_height(bitmap);
		img_rowstride = bitmap_get_rowstride(bitmap);

		rgb_buffer = (unsigned char *)malloc(3 * img_width * img_height);
		alpha_buffer = (unsigned char *)malloc(img_width * img_height);
		if (rgb_buffer == NULL || alpha_buffer == NULL) {
			NSLOG(netsurf, INFO,
			      "Not enough memory to create RGB buffer");
			free(rgb_buffer);
			free(alpha_buffer);
			return NULL;
		}

		for (i = 0; i < img_height; i++)
			for (j = 0; j < img_width; j++) {
				rgb_buffer[((i * img_width) + j) * 3] =
				  img_buffer[(i * img_rowstride) + (j * 4)];

				rgb_buffer[(((i * img_width) + j) * 3) + 1] =
				  img_buffer[(i * img_rowstride) + (j * 4) + 1];

				rgb_buffer[(((i * img_width) + j) * 3) + 2] =
				  img_buffer[(i * img_rowstride) + (j * 4) + 2];

				alpha_buffer[(i * img_width)+j] =
				  img_buffer[(i * img_rowstride) + (j * 4) + 3];
			}

		smask = HPDF_LoadRawImageFromMem(pdf_doc, alpha_buffer,
				img_width, img_height,
     				HPDF_CS_DEVICE_GRAY, 8);

		image = HPDF_LoadRawImageFromMem(pdf_doc, rgb_buffer,
				img_width, img_height,
     				HPDF_CS_DEVICE_RGB, 8);

		if (HPDF_Image_AddSMask(image, smask) != HPDF_OK)
			image = NULL;

		free(rgb_buffer);
		free(alpha_buffer);
	}

	return image;
}

/**
 * Enter/leave text mode and update PDF gstate for its clip, fill & stroke
 * colour, line width and dash pattern parameters.
 * \param selectTextMode true if text mode needs to be entered if required;
 * false otherwise.
 * \param fillCol Desired fill colour, use NS_TRANSPARENT if no update is
 * required.
 * \param strokeCol Desired stroke colour, use NS_TRANSPARENT if no update is
 * required.
 * \param lineWidth Desired line width. Only taken into account when strokeCol
 * is different from NS_TRANSPARENT.
 * \param dash Desired dash pattern. Only taken into account when strokeCol
 * is different from NS_TRANSPARENT.
 */
static void apply_clip_and_mode(bool selectTextMode, colour fillCol,
		colour strokeCol, float lineWidth, DashPattern_e dash)
{
	/* Leave text mode when
	 *  1) we're not setting text anymore
	 *  2) or we need to update the current clippath
	 *  3) or we need to update any fill/stroke colour, linewidth or dash.
	 * Note: the test on stroke parameters (stroke colour, line width and
	 * dash) is commented out as if these need updating we want to be
	 * outside the text mode anyway (i.e. selectTextMode is false).
	 */
	if (in_text_mode && (!selectTextMode || clip_update_needed
		|| (fillCol != NS_TRANSPARENT
			&& fillCol != pdfw_gs[pdfw_gs_level].fillColour)
		/* || (strokeCol != NS_TRANSPARENT
			&& (strokeCol != pdfw_gs[pdfw_gs_level].strokeColour
				|| lineWidth != pdfw_gs[pdfw_gs_level].lineWidth
				|| dash != pdfw_gs[pdfw_gs_level].dash)) */)) {
		HPDF_Page_EndText(pdf_page);
		in_text_mode = false;
	}

	if (clip_update_needed)
		pdfw_gs_restore(pdf_page);

	/* Update fill/stroke colour, linewidth and dash when needed.  */
	if (fillCol != NS_TRANSPARENT)
		pdfw_gs_fillcolour(pdf_page, fillCol);
	if (strokeCol != NS_TRANSPARENT) {
		pdfw_gs_strokecolour(pdf_page, strokeCol);
		pdfw_gs_linewidth(pdf_page, lineWidth);
		pdfw_gs_dash(pdf_page, dash);
	}

	if (clip_update_needed) {
		pdfw_gs_save(pdf_page);

		HPDF_Page_Rectangle(pdf_page, last_clip_x0,
				page_height - last_clip_y1,
				last_clip_x1 - last_clip_x0,
				last_clip_y1 - last_clip_y0);
		HPDF_Page_Clip(pdf_page);
		HPDF_Page_EndPath(pdf_page);

		clip_update_needed = false;
	}

	if (selectTextMode && !in_text_mode) {
		HPDF_Page_BeginText(pdf_page);
		in_text_mode = true;
	}
}

static inline float transform_x(const float transform[6], float x, float y)
{
	return transform[0] * x + transform[2] * y + transform[4];
}

static inline float transform_y(const float transform[6], float x, float y)
{
	return page_height
		- (transform[1] * x + transform[3] * y + transform[5]);
}

bool pdf_plot_path(const float *p, unsigned int n, colour fill, float width,
		colour c, const float transform[6])
{
	unsigned int i;
	bool empty_path;

#ifdef PDF_DEBUG
	NSLOG(netsurf, INFO, ".");
#endif

	if (n == 0)
		return true;

	if (c == NS_TRANSPARENT && fill == NS_TRANSPARENT)
		return true;

	if (p[0] != PLOTTER_PATH_MOVE)
		return false;

	apply_clip_and_mode(false, fill, c, width, DashPattern_eNone);

	empty_path = true;
	for (i = 0 ; i < n ; ) {
		if (p[i] == PLOTTER_PATH_MOVE) {
			HPDF_Page_MoveTo(pdf_page,
					transform_x(transform, p[i+1], p[i+2]),
					transform_y(transform, p[i+1], p[i+2]));
			i+= 3;
		} else if (p[i] == PLOTTER_PATH_CLOSE) {
			if (!empty_path)
				HPDF_Page_ClosePath(pdf_page);
			i++;
		} else if (p[i] == PLOTTER_PATH_LINE) {
			HPDF_Page_LineTo(pdf_page,
					transform_x(transform, p[i+1], p[i+2]),
					transform_y(transform, p[i+1], p[i+2]));
			i+=3;
			empty_path = false;
		} else if (p[i] == PLOTTER_PATH_BEZIER) {
			HPDF_Page_CurveTo(pdf_page,
					transform_x(transform, p[i+1], p[i+2]),
					transform_y(transform, p[i+1], p[i+2]),
					transform_x(transform, p[i+3], p[i+4]),
					transform_y(transform, p[i+3], p[i+4]),
					transform_x(transform, p[i+5], p[i+6]),
					transform_y(transform, p[i+5], p[i+6]));
			i += 7;
			empty_path = false;
		} else {
			NSLOG(netsurf, INFO, "bad path command %f", p[i]);
			return false;
		}
	}

	if (empty_path) {
		HPDF_Page_EndPath(pdf_page);
		return true;
	}

	if (fill != NS_TRANSPARENT) {
		if (c != NS_TRANSPARENT)
			HPDF_Page_FillStroke(pdf_page);
		else
			HPDF_Page_Fill(pdf_page);
	}
	else
		HPDF_Page_Stroke(pdf_page);

	return true;
}

/**
 * Begin pdf plotting - initialize a new document
 * \param path Output file path
 * \param pg_width page width
 * \param pg_height page height
 */
bool pdf_begin(struct print_settings *print_settings)
{
	pdfw_gs_init();

	if (pdf_doc != NULL)
		HPDF_Free(pdf_doc);
	pdf_doc = HPDF_New(error_handler, NULL);
	if (!pdf_doc) {
		NSLOG(netsurf, INFO, "Error creating pdf_doc");
		return false;
	}

	settings = print_settings;

	page_width = settings->page_width -
			FIXTOFLT(FSUB(settings->margins[MARGINLEFT],
			settings->margins[MARGINRIGHT]));

	page_height = settings->page_height -
			FIXTOFLT(settings->margins[MARGINTOP]);


#ifndef PDF_DEBUG
	if (option_enable_PDF_compression)
		HPDF_SetCompressionMode(pdf_doc, HPDF_COMP_ALL); /*Compression on*/
#endif
	HPDF_SetInfoAttr(pdf_doc, HPDF_INFO_CREATOR, user_agent_string());

	pdf_page = NULL;

#ifdef PDF_DEBUG
	NSLOG(netsurf, INFO, "pdf_begin finishes");
#endif
	return true;
}


bool pdf_next_page(void)
{
#ifdef PDF_DEBUG
	NSLOG(netsurf, INFO, "pdf_next_page begins");
#endif
	clip_update_needed = false;
	if (pdf_page != NULL) {
		apply_clip_and_mode(false, NS_TRANSPARENT, NS_TRANSPARENT, 0.,
				DashPattern_eNone);
		pdfw_gs_restore(pdf_page);
	}

#ifdef PDF_DEBUG_DUMPGRID
	if (pdf_page != NULL) {
		pdf_plot_grid(10, 10, 0xCCCCCC);
		pdf_plot_grid(100, 100, 0xCCCCFF);
	}
#endif
	pdf_page = HPDF_AddPage(pdf_doc);
	if (pdf_page == NULL)
		return false;

	HPDF_Page_SetWidth (pdf_page, settings->page_width);
	HPDF_Page_SetHeight(pdf_page, settings->page_height);

	HPDF_Page_Concat(pdf_page, 1, 0, 0, 1,
			FIXTOFLT(settings->margins[MARGINLEFT]), 0);

	pdfw_gs_save(pdf_page);

#ifdef PDF_DEBUG
	NSLOG(netsurf, INFO, "%f %f", page_width, page_height);
#endif

	return true;
}


void pdf_end(void)
{
#ifdef PDF_DEBUG
	NSLOG(netsurf, INFO, "pdf_end begins");
#endif
	clip_update_needed = false;
	if (pdf_page != NULL) {
		apply_clip_and_mode(false, NS_TRANSPARENT, NS_TRANSPARENT, 0.,
				DashPattern_eNone);
		pdfw_gs_restore(pdf_page);
	}

#ifdef PDF_DEBUG_DUMPGRID
	if (pdf_page != NULL) {
		pdf_plot_grid(10, 10, 0xCCCCCC);
		pdf_plot_grid(100, 100, 0xCCCCFF);
	}
#endif

	assert(settings->output != NULL);

	/*Encryption on*/
	if (option_enable_PDF_password)
		guit->misc->pdf_password(&owner_pass, &user_pass,
				(void *)settings->output);
	else
		save_pdf(settings->output);
#ifdef PDF_DEBUG
	NSLOG(netsurf, INFO, "pdf_end finishes");
#endif
}

/** saves the pdf with optional encryption */
nserror save_pdf(const char *path)
{
	nserror res = NSERROR_OK;

	if (option_enable_PDF_password && owner_pass != NULL ) {
		HPDF_SetPassword(pdf_doc, owner_pass, user_pass);
		HPDF_SetEncryptionMode(pdf_doc, HPDF_ENCRYPT_R3, 16);
		free(owner_pass);
		free(user_pass);
	}

	if (path != NULL) {
		if (HPDF_SaveToFile(pdf_doc, path) != HPDF_OK) {
			remove(path);
			res = NSERROR_SAVE_FAILED;
		}
	}

	HPDF_Free(pdf_doc);
	pdf_doc = NULL;

	return res;
}


/**
 * Haru error handler
 * for debugging purposes - it immediately exits the program on the first error,
 * as it would otherwise flood the user with all resulting complications,
 * covering the most important error source.
*/
static void error_handler(HPDF_STATUS error_no, HPDF_STATUS detail_no,
		void *user_data)
{
	NSLOG(netsurf, INFO, "ERROR:\n\terror_no=%x\n\tdetail_no=%d\n",
	      (HPDF_UINT)error_no, (HPDF_UINT)detail_no);
#ifdef PDF_DEBUG
	exit(1);
#endif
}

/**
 * This function plots a grid - used for debug purposes to check if all
 * elements' final coordinates are correct.
*/
#ifdef PDF_DEBUG_DUMPGRID
void pdf_plot_grid(int x_dist, int y_dist, unsigned int colour)
{
	for (int i = x_dist ; i < page_width ; i += x_dist)
		pdf_plot_line(i, 0, i, page_height, 1, colour, false, false);

	for (int i = y_dist ; i < page_height ; i += x_dist)
		pdf_plot_line(0, i, page_width, i, 1, colour, false, false);
}
#endif

/**
 * Initialize the gstate wrapper code.
 */
void pdfw_gs_init()
{
	pdfw_gs_level = 0;
	pdfw_gs[0].fillColour = 0x00000000; /* Default PDF fill colour is black.  */
	pdfw_gs[0].strokeColour = 0x00000000; /* Default PDF stroke colour is black.  */
	pdfw_gs[0].lineWidth = 1.0; /* Default PDF line width is 1.  */
	pdfw_gs[0].font = NULL;
	pdfw_gs[0].font_size = 0.;
	pdfw_gs[0].dash = DashPattern_eNone; /* Default dash state is a solid line.  */
}

/**
 * Increase gstate level.
 * \param page	PDF page where the update needs to happen.
 */
void pdfw_gs_save(HPDF_Page page)
{
	if (pdfw_gs_level == PDFW_MAX_GSTATES)
		abort();
	pdfw_gs[pdfw_gs_level + 1] = pdfw_gs[pdfw_gs_level];
	++pdfw_gs_level;
	HPDF_Page_GSave(page);
}

/**
 * Decrease gstate level and restore the gstate to its value at last save
 * operation.
 * \param page	PDF page where the update needs to happen.
 */
void pdfw_gs_restore(HPDF_Page page)
{
	if (pdfw_gs_level == 0)
		abort();
	--pdfw_gs_level;
	HPDF_Page_GRestore(page);
}

#define RBYTE(x) (((x) & 0x0000FF) >>  0)
#define GBYTE(x) (((x) & 0x00FF00) >>  8)
#define BBYTE(x) (((x) & 0xFF0000) >> 16)
#define R(x) (RBYTE(x) / 255.)
#define G(x) (GBYTE(x) / 255.)
#define B(x) (BBYTE(x) / 255.)

/**
 * Checks if given fill colour is already set in PDF gstate and if not,
 * update the gstate accordingly.
 * \param page	PDF page where the update needs to happen.
 * \param col	Wanted fill colour.
 */
void pdfw_gs_fillcolour(HPDF_Page page, colour col)
{
	if (col == pdfw_gs[pdfw_gs_level].fillColour)
		return;
	pdfw_gs[pdfw_gs_level].fillColour = col;
	if (RBYTE(col) == GBYTE(col) && GBYTE(col) == BBYTE(col))
		HPDF_Page_SetGrayFill(pdf_page, R(col));
	else
		HPDF_Page_SetRGBFill(pdf_page, R(col), G(col), B(col));
}

/**
 * Checks if given stroke colour is already set in PDF gstate and if not,
 * update the gstate accordingly.
 * \param page	PDF page where the update needs to happen.
 * \param col	Wanted stroke colour.
 */
void pdfw_gs_strokecolour(HPDF_Page page, colour col)
{
	if (col == pdfw_gs[pdfw_gs_level].strokeColour)
		return;
	pdfw_gs[pdfw_gs_level].strokeColour = col;
	if (RBYTE(col) == GBYTE(col) && GBYTE(col) == BBYTE(col))
		HPDF_Page_SetGrayStroke(pdf_page, R(col));
	else
		HPDF_Page_SetRGBStroke(pdf_page, R(col), G(col), B(col));
}

/**
 * Checks if given line width is already set in PDF gstate and if not, update
 * the gstate accordingly.
 * \param page		PDF page where the update needs to happen.
 * \param lineWidth	Wanted line width.
 */
void pdfw_gs_linewidth(HPDF_Page page, float lineWidth)
{
	if (lineWidth == pdfw_gs[pdfw_gs_level].lineWidth)
		return;
	pdfw_gs[pdfw_gs_level].lineWidth = lineWidth;
	HPDF_Page_SetLineWidth(page, lineWidth);
}

/**
 * Checks if given font and font size is already set in PDF gstate and if not,
 * update the gstate accordingly.
 * \param page		PDF page where the update needs to happen.
 * \param font		Wanted PDF font.
 * \param font_size	Wanted PDF font size.
 */
void pdfw_gs_font(HPDF_Page page, HPDF_Font font, HPDF_REAL font_size)
{
	if (font == pdfw_gs[pdfw_gs_level].font
		&& font_size == pdfw_gs[pdfw_gs_level].font_size)
		return;
	pdfw_gs[pdfw_gs_level].font = font;
	pdfw_gs[pdfw_gs_level].font_size = font_size;
	HPDF_Page_SetFontAndSize(page, font, font_size);
}

/**
 * Checks if given dash pattern is already set in PDF gstate and if not,
 * update the gstate accordingly.
 * \param page	PDF page where the update needs to happen.
 * \param dash	Wanted dash pattern.
 */
void pdfw_gs_dash(HPDF_Page page, DashPattern_e dash)
{
	if (dash == pdfw_gs[pdfw_gs_level].dash)
		return;
	pdfw_gs[pdfw_gs_level].dash = dash;
	switch (dash) {
		case DashPattern_eNone: {
			HPDF_Page_SetDash(page, NULL, 0, 0);
			break;
		}
		case DashPattern_eDash: {
			const HPDF_UINT16 dash_ptn[] = {3};
			HPDF_Page_SetDash(page, dash_ptn, 1, 1);
			break;
		}
		case DashPattern_eDotted: {
			const HPDF_UINT16 dash_ptn[] = {1};
			HPDF_Page_SetDash(page, dash_ptn, 1, 1);
			break;
		}
	}
}

#else
nserror save_pdf(const char *path)
{
	return NSERROR_NOT_IMPLEMENTED;
}
#endif /* WITH_PDF_EXPORT */







netsurf-vince/pdf/desktop/save_pdf.h

/*
 * Copyright 2008 Adam Blokus <adamblokus@gmail.com>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
	PDF Plotting
*/

#ifndef NETSURF_PDF_PLOTTERS_H
#define NETSURF_PDF_PLOTTERS_H

#include "desktop/print.h"

extern const struct printer pdf_printer;

/**Start plotting a pdf file*/
bool pdf_begin(struct print_settings *settings);

/**Finish the current page and start a new one*/
bool pdf_next_page(void);

/**Close pdf document and save changes to file*/
void pdf_end(void);

nserror save_pdf(const char *path);

#endif /*NETSURF_PDF_PLOTTERS_H*/







netsurf-vince/pdf/desktop/save_text.c

/*
 * Copyright 2004 John M Bell <jmb202@ecs.soton.ac.uk>
 * Copyright 2008 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
  * Text export of HTML (implementation).
  */

#include <assert.h>
#include <stdbool.h>
#include <string.h>

#include <dom/dom.h>

#include "utils/config.h"
#include "utils/log.h"
#include "utils/utf8.h"
#include "utils/utils.h"
#include "netsurf/content.h"
#include "html/box.h"
#include "html/html_save.h"

#include "netsurf/utf8.h"
#include "desktop/gui_internal.h"
#include "desktop/save_text.h"

static void extract_text(struct box *box, bool *first,
		save_text_whitespace *before, struct save_text_state *save);
static bool save_text_add_to_buffer(const char *text, size_t length,
		struct box *box, const char *whitespace_text,
		size_t whitespace_length, struct save_text_state *save);


/**
 * Extract the text from an HTML content and save it as a text file. Text is
 * converted to the local encoding.
 *
 * \param  c		An HTML content.
 * \param  path		Path to save text file too.
 */

void save_as_text(struct hlcache_handle *c, char *path)
{
	FILE *out;
	struct save_text_state save = { NULL, 0, 0 };
	save_text_whitespace before = WHITESPACE_NONE;
	bool first = true;
	nserror ret;
	char *result;

	if (!c || content_get_type(c) != CONTENT_HTML) {
		return;
	}

	extract_text(html_get_box_tree(c), &first, &before, &save);
	if (!save.block)
		return;

	ret = guit->utf8->utf8_to_local(save.block, save.length, &result);
	free(save.block);

	if (ret != NSERROR_OK) {
		NSLOG(netsurf, INFO,
		      "failed to convert to local encoding, return %d", ret);
		return;
	}

	out = fopen(path, "w");
	if (out) {
		int res = fputs(result, out);

		if (res < 0) {
			NSLOG(netsurf, INFO, "Warning: write failed");
		}

		res = fputs("\n", out);
		if (res < 0) {
			NSLOG(netsurf, INFO,
			      "Warning: failed writing trailing newline");
		}

		fclose(out);
	}

	free(result);
}


/**
 * Decide what whitespace to place before the next bit of content-related text
 * that is saved. Any existing whitespace is overridden if the whitespace for
 * this box is more "significant".
 *
 * \param  box		Pointer to box.
 * \param  first	Whether this is before the first bit of content-related
 *			text to be saved.
 * \param  before	Type of whitespace currently intended to be placed
 *			before the next bit of content-related text to be saved.
 *			Updated if this box is worthy of more significant
 *			whitespace.
 * \param  whitespace_text    Whitespace to place before next bit of
 *			      content-related text to be saved.
 *			      Updated if this box is worthy of more significant
 *			      whitespace.
 * \param  whitespace_length  Length of whitespace_text.
 *			      Updated if this box is worthy of more significant
 *			      whitespace.
 */

void save_text_solve_whitespace(struct box *box, bool *first,
		save_text_whitespace *before, const char **whitespace_text,
		size_t *whitespace_length)
{
	/* work out what whitespace should be placed before the next bit of
	 * text */
	if (*before < WHITESPACE_TWO_NEW_LINES &&
			/* significant box type */
			(box->type == BOX_BLOCK ||
			 box->type == BOX_TABLE ||
			 box->type == BOX_FLOAT_LEFT ||
			 box->type == BOX_FLOAT_RIGHT) &&
			/* and not a list element */
			!box->list_marker &&
			/* and not a marker... */
			(!(box->parent && box->parent->list_marker == box) ||
			 /* ...unless marker follows WHITESPACE_TAB */
			 ((box->parent && box->parent->list_marker == box) &&
			  *before == WHITESPACE_TAB))) {
		*before = WHITESPACE_TWO_NEW_LINES;
	} else if (*before <= WHITESPACE_ONE_NEW_LINE &&
			(box->type == BOX_TABLE_ROW ||
			 box->type == BOX_BR ||
			 (box->type != BOX_INLINE &&
			 (box->parent && box->parent->list_marker == box)) ||
			 (box->parent && box->parent->style &&
			  (css_computed_white_space(box->parent->style) ==
			   CSS_WHITE_SPACE_PRE ||
			   css_computed_white_space(box->parent->style) ==
			   CSS_WHITE_SPACE_PRE_WRAP) &&
			  box->type == BOX_INLINE_CONTAINER))) {
		if (*before == WHITESPACE_ONE_NEW_LINE)
			*before = WHITESPACE_TWO_NEW_LINES;
		else
			*before = WHITESPACE_ONE_NEW_LINE;
	}
	else if (*before < WHITESPACE_TAB &&
			(box->type == BOX_TABLE_CELL ||
			 box->list_marker)) {
		*before = WHITESPACE_TAB;
	}

	if (*first) {
		/* before the first bit of text to be saved; there is
		 * no preceding whitespace */
		*whitespace_text = "";
		*whitespace_length = 0;
	} else {
		/* set the whitespace that has been decided on */
		switch (*before) {
			case WHITESPACE_TWO_NEW_LINES:
				*whitespace_text = "\n\n";
				*whitespace_length = 2;
				break;
			case WHITESPACE_ONE_NEW_LINE:
				*whitespace_text = "\n";
				*whitespace_length = 1;
				break;
			case WHITESPACE_TAB:
				*whitespace_text = "\t";
				*whitespace_length = 1;
				break;
			case WHITESPACE_NONE:
				*whitespace_text = "";
				*whitespace_length = 0;
				break;
			default:
				*whitespace_text = "";
				*whitespace_length = 0;
				break;
		}
	}
}


/**
 * Traverse though the box tree and add all text to a save buffer.
 *
 * \param  box		Pointer to box.
 * \param  first	Whether this is before the first bit of content-related
 *			text to be saved.
 * \param  before	Type of whitespace currently intended to be placed
 *			before the next bit of content-related text to be saved.
 *			Updated if this box is worthy of more significant
 *			whitespace.
 * \param  save		our save_text_state workspace pointer
 * \return true iff the file writing succeeded and traversal should continue.
 */

void extract_text(struct box *box, bool *first, save_text_whitespace *before,
		struct save_text_state *save)
{
	struct box *child;
	const char *whitespace_text = "";
	size_t whitespace_length = 0;

	assert(box);

	/* If box has a list marker */
	if (box->list_marker) {
		/* do the marker box before continuing with the rest of the
		 * list element */
		extract_text(box->list_marker, first, before, save);
	}

	/* read before calling the handler in case it modifies the tree */
	child = box->children;

	save_text_solve_whitespace(box, first, before, &whitespace_text,
			&whitespace_length);

	if (box->type != BOX_BR && !((box->type == BOX_FLOAT_LEFT ||
			box->type == BOX_FLOAT_RIGHT) && !box->text) &&
			box->length > 0 && box->text) {
		/* Box meets criteria for export; add text to buffer */
		save_text_add_to_buffer(box->text, box->length, box,
				whitespace_text, whitespace_length, save);
		*first = false;
		*before = WHITESPACE_NONE;
	}

	/* Work though the children of this box, extracting any text */
	while (child) {
		extract_text(child, first, before, save);
		child = child->next;
	}

	return;
}


/**
 * Add text to save text buffer. Any preceding whitespace or following space is
 * also added to the buffer.
 *
 * \param  text		Pointer to text being added.
 * \param  length	Length of text to be appended (bytes).
 * \param  box		Pointer to text box.
 * \param  whitespace_text    Whitespace to place before text for formatting
 *                            may be NULL.
 * \param  whitespace_length  Length of whitespace_text.
 * \param  save		Our save_text_state workspace pointer.
 * \return true iff the file writing succeeded and traversal should continue.
 */

bool save_text_add_to_buffer(const char *text, size_t length, struct box *box,
		const char *whitespace_text, size_t whitespace_length,
		struct save_text_state *save)
{
	size_t new_length;
	int space = 0;

	assert(save);

	if (box->space > 0)
		space = 1;

	if (whitespace_text)
		length += whitespace_length;

	new_length = save->length + whitespace_length + length + space;
	if (new_length >= save->alloc) {
		size_t new_alloc = save->alloc + (save->alloc / 4);
		char *new_block;

		if (new_alloc < new_length) new_alloc = new_length;

		new_block = realloc(save->block, new_alloc);
		if (!new_block) return false;

		save->block = new_block;
		save->alloc = new_alloc;
	}
	if (whitespace_text) {
		memcpy(save->block + save->length, whitespace_text,
				whitespace_length);
	}
	memcpy(save->block + save->length + whitespace_length, text, length);
	save->length += length;

	if (space == 1)
		save->block[save->length++] = ' ';

	return true;
}







netsurf-vince/pdf/desktop/save_text.h

/*
 * Copyright 2004 John M Bell <jmb202@ecs.soton.ac.uk>
 * Copyright 2008 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
  * Text export of HTML (interface).
  */

#ifndef _NETSURF_DESKTOP_SAVE_TEXT_H_
#define _NETSURF_DESKTOP_SAVE_TEXT_H_

struct box;
struct hlcache_handle;

/* text currently being saved */
struct save_text_state {
	char *block;
	size_t length;
	size_t alloc;
};

typedef enum {
	WHITESPACE_NONE,
	WHITESPACE_TAB,
	WHITESPACE_ONE_NEW_LINE,
	WHITESPACE_TWO_NEW_LINES
} save_text_whitespace;

void save_as_text(struct hlcache_handle *c, char *path);
void save_text_solve_whitespace(struct box *box, bool *first,
		save_text_whitespace *before, const char **whitespace_text,
		size_t *whitespace_length);

#endif







netsurf-vince/pdf/desktop/scrollbar.c

/*
 * Copyright 2004-2008 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2008 Michael Drake <tlsa@netsurf-browser.org>
 * Copyright 2009 Paul Blokus <paul_pl@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * implementation of scrollbar widget.
 */

#include <stdbool.h>
#include <stdlib.h>

#include "utils/log.h"
#include "utils/messages.h"
#include "utils/utils.h"
#include "utils/nscolour.h"
#include "utils/nsoption.h"
#include "netsurf/browser_window.h"
#include "netsurf/mouse.h"
#include "netsurf/plotters.h"

#include "desktop/system_colour.h"
#include "desktop/scrollbar.h"

/**
 * Scrollbar context
 */
struct scrollbar {
	/** Horizontal scrollbar if true, else vertical */
	bool horizontal;
	/** Length of the scrollbar widget */
	int length;

	/** Length of the full scrollable area */
	int full_size;
	/** Length visible part of the scrollable area */
	int visible_size;

	/** Current scroll offset to visible area */
	int offset;

	/** Position of the scrollbar */
	int bar_pos;
	/** Length of the scrollbar */
	int bar_len;

	/** Callback receiving scrollbar events */
	scrollbar_client_callback client_callback;
	/** User data passed to the callback */
	void *client_data;

	/** Flag indicating drag at progess */
	bool dragging;
	/** Coordinate value at drag start */
	int drag_start_coord;
	/** Scrollbar offset or bar_pos at drag start */
	int drag_start_pos;
	/** Flag indicating that the drag corresponds to a dragged
	 * content area, rather than a dragged scrollbar.
	 */
	bool drag_content;

	/** Parpendicular scrollbar, or NULL */
	struct scrollbar *pair;
	/** Flag indicating that the current drag affects the
	 *  perpendicular scrollbar too
	 */
	bool pair_drag;
};



/*
 * Exported interface.  Documented in desktop/scrollbar.h
 */
nserror
scrollbar_create(bool horizontal,
		 int length,
		 int full_size,
		 int visible_size,
		 void *client_data,
		 scrollbar_client_callback client_callback,
		 struct scrollbar **s)
{
	struct scrollbar *scrollbar;
	int well_length;

	scrollbar = malloc(sizeof(struct scrollbar));
	if (scrollbar == NULL) {
		*s = NULL;
		return NSERROR_NOMEM;
	}

	scrollbar->horizontal = horizontal;
	scrollbar->length = length;
	scrollbar->full_size = full_size;
	scrollbar->visible_size = visible_size;
	scrollbar->offset = 0;
	scrollbar->bar_pos = 0;
	scrollbar->pair = NULL;
	scrollbar->pair_drag = false;

	well_length = length - 2 * SCROLLBAR_WIDTH;
	scrollbar->bar_len = (full_size == 0) ? 0 :
		((well_length * visible_size) / full_size);

	scrollbar->client_callback = client_callback;
	scrollbar->client_data = client_data;

	scrollbar->dragging = false;
	scrollbar->drag_content = false;

	*s = scrollbar;

	return NSERROR_OK;
}


/*
 * Exported interface.  Documented in scrollbar.h
 */
void scrollbar_destroy(struct scrollbar *s)
{
	if (s->pair != NULL) {
		s->pair->pair = NULL;
	}
	free(s);
}


/**
 * Draw an outline rectangle common to several scrollbar elements.
 *
 * \param ctx current redraw context
 * \param area the area of the scrollbar
 * \param c base colour of the outline, the other colours are created by
 *		lightening or darkening this one
 * \param inset true for inset outline, false for an outset one
 * \return NSERROR_OK on success else error code
 */
static inline nserror
scrollbar_rectangle(const struct redraw_context *ctx,
		    struct rect *area,
		    colour c,
		    bool inset)
{
	struct rect line;
	nserror res;

	static plot_style_t c0 = {
		.stroke_type = PLOT_OP_TYPE_SOLID,
		.stroke_width = plot_style_int_to_fixed(1),
	};

	static plot_style_t c1 = {
		.stroke_type = PLOT_OP_TYPE_SOLID,
		.stroke_width = plot_style_int_to_fixed(1),
	};

	static plot_style_t c2 = {
		.stroke_type = PLOT_OP_TYPE_SOLID,
		.stroke_width = plot_style_int_to_fixed(1),
	};

	if (inset) {
		c0.stroke_colour = darken_colour(c);
		c1.stroke_colour = lighten_colour(c);
	} else {
		c0.stroke_colour = lighten_colour(c);
		c1.stroke_colour = darken_colour(c);
	}
	c2.stroke_colour = blend_colour(c0.stroke_colour, c1.stroke_colour);

	/* Plot the outline */

	line.x0 = area->x0; line.y0 = area->y0;
	line.x1 = area->x1; line.y1 = area->y0;
	res = ctx->plot->line(ctx, &c0, &line);
	if (res != NSERROR_OK) {
		return res;
	}

	line.x0 = area->x1; line.y0 = area->y0;
	line.x1 = area->x1; line.y1 = area->y1 + 1;
	res = ctx->plot->line(ctx, &c1, &line);
	if (res != NSERROR_OK) {
		return res;
	}

	line.x0 = area->x1; line.y0 = area->y0;
	line.x1 = area->x1; line.y1 = area->y0 + 1;
	res = ctx->plot->line(ctx, &c2, &line);
	if (res != NSERROR_OK) {
		return res;
	}

	line.x0 = area->x1; line.y0 = area->y1;
	line.x1 = area->x0; line.y1 = area->y1;
	res = ctx->plot->line(ctx, &c1, &line);
	if (res != NSERROR_OK) {
		return res;
	}

	line.x0 = area->x0; line.y0 = area->y1;
	line.x1 = area->x0; line.y1 = area->y0;
	res = ctx->plot->line(ctx, &c0, &line);
	if (res != NSERROR_OK) {
		return res;
	}

	line.x0 = area->x0; line.y0 = area->y1;
	line.x1 = area->x0; line.y1 = area->y1 + 1;
	res = ctx->plot->line(ctx, &c2, &line);

	return res;
}


/*
 * Exported interface.  Documented in scrollbar.h
 */
nserror
scrollbar_redraw(struct scrollbar *s,
		 int x, int y,
		 const struct rect *clip,
		 float scale,
		 const struct redraw_context *ctx)
{
	int w = SCROLLBAR_WIDTH;
	int bar_pos, bar_c0, bar_c1;
	int v[6]; /* array of triangle vertices */
	struct rect area;
	struct rect rect;
	nserror res;

	plot_style_t bg_fill_style = {
		.fill_type = PLOT_OP_TYPE_SOLID,
		.fill_colour = nscolours[NSCOLOUR_SCROLL_WELL],
	};
	plot_style_t fg_fill_style = {
		.fill_type = PLOT_OP_TYPE_SOLID,
		.fill_colour = nscolours[NSCOLOUR_BUTTON_BG],
	};
	plot_style_t arrow_fill_style = {
		.fill_type = PLOT_OP_TYPE_SOLID,
		.fill_colour = nscolours[NSCOLOUR_BUTTON_FG],
	};

	area.x0 = x;
	area.y0 = y;
	area.x1 = x + (s->horizontal ? s->length : SCROLLBAR_WIDTH) - 1;
	area.y1 = y + (s->horizontal ? SCROLLBAR_WIDTH : s->length) - 1;
	bar_pos = s->bar_pos;
	bar_c1 = (s->horizontal ? area.x0 : area.y0) + SCROLLBAR_WIDTH +
		s->bar_pos + s->bar_len - 1;

	if (scale != 1.0) {
		w *= scale;
		area.x0 *= scale;
		area.y0 *= scale;
		area.x1 *= scale;
		area.y1 *= scale;
		bar_pos *= scale;
		bar_c1 *= scale;
	}

	bar_c0 = (s->horizontal ? area.x0 : area.y0) + w + bar_pos;

	/* if scrollbar is outside the clipping rectangle, nothing to render */
	if ((area.x1 < clip->x0) ||
	    (area.y1 < clip->y0) ||
	    (clip->x1 < area.x0) ||
	    (clip->y1 < area.y0)) {
		return NSERROR_OK;
	}

	if (s->horizontal) {
		/* scrollbar is horizontal */

		/* scrollbar outline */
		res = scrollbar_rectangle(ctx, &area,
					  bg_fill_style.fill_colour, true);
		if (res != NSERROR_OK) {
			return res;
		}

		/* left arrow icon border */
		rect.x0 = area.x0 + 1;
		rect.y0 = area.y0 + 1;
		rect.x1 = area.x0 + w - 2;
		rect.y1 = area.y1 - 1;
		res = scrollbar_rectangle(ctx, &rect,
					  fg_fill_style.fill_colour, false);
		if (res != NSERROR_OK) {
			return res;
		}

		/* left arrow icon background */
		rect.x0 = area.x0 + 2;
		rect.y0 = area.y0 + 2;
		rect.x1 = area.x0 + w - 2;
		rect.y1 = area.y1 - 1;
		res = ctx->plot->rectangle(ctx, &fg_fill_style, &rect);
		if (res != NSERROR_OK) {
			return res;
		}

		/* left arrow */
		v[0] = area.x0 + w / 4;
		v[1] = area.y0 + w / 2;
		v[2] = area.x0 + w * 3 / 4;
		v[3] = area.y0 + w / 4;
		v[4] = area.x0 + w * 3 / 4;
		v[5] = area.y0 + w * 3 / 4;
		res = ctx->plot->polygon(ctx, &arrow_fill_style, v, 3);
		if (res != NSERROR_OK) {
			return res;
		}

		/* scrollbar well background */
		rect.x0 = area.x0 + w - 1;
		rect.y0 = area.y0 + 1;
		rect.x1 = area.x1 - w + 2;
		rect.y1 = area.y1;
		res = ctx->plot->rectangle(ctx, &bg_fill_style, &rect);
		if (res != NSERROR_OK) {
			return res;
		}

		/* scrollbar position indicator bar */
		rect.x0 = bar_c0;
		rect.y0 = area.y0 + 1;
		rect.x1 = bar_c1;
		rect.y1 = area.y1 - 1;
		res = scrollbar_rectangle(ctx, &rect,
					  fg_fill_style.fill_colour, false);
		if (res != NSERROR_OK) {
			return res;
		}

		rect.x0 = bar_c0 + 1;
		rect.y0 = area.y0 + 2;
		rect.x1 = bar_c1;
		rect.y1 = area.y1 - 1;
		res = ctx->plot->rectangle(ctx, &fg_fill_style, &rect);
		if (res != NSERROR_OK) {
			return res;
		}

		/* right arrow icon border */
		rect.x0 = area.x1 - w + 2;
		rect.y0 = area.y0 + 1;
		rect.x1 = area.x1 - 1;
		rect.y1 = area.y1 - 1;
		res = scrollbar_rectangle(ctx, &rect,
					  fg_fill_style.fill_colour, false);
		if (res != NSERROR_OK) {
			return res;
		}

		/* right arrow icon background */
		rect.x0 = area.x1 - w + 3;
		rect.y0 = area.y0 + 2;
		rect.x1 = area.x1 - 1;
		rect.y1 = area.y1 - 1;
		res = ctx->plot->rectangle(ctx, &fg_fill_style, &rect);
		if (res != NSERROR_OK) {
			return res;
		}

		/* right arrow */
		v[0] = rect.x1 - w / 4 + 1;
		v[1] = rect.y0 + w / 2;
		v[2] = rect.x1 - w * 3 / 4 + 1;
		v[3] = rect.y0 + w / 4;
		v[4] = rect.x1 - w * 3 / 4 + 1;
		v[5] = rect.y0 + w * 3 / 4;
		res = ctx->plot->polygon(ctx, &arrow_fill_style, v, 3);
		if (res != NSERROR_OK) {
			return res;
		}
	} else {
		/* scrollbar is vertical */

		/* outline */
		res = scrollbar_rectangle(ctx, &area,
					  bg_fill_style.fill_colour, true);
		if (res != NSERROR_OK) {
			return res;
		}

		/* top arrow border */
		rect.x0 = area.x0 + 1;
		rect.y0 = area.y0 + 1;
		rect.x1 = area.x1 - 1;
		rect.y1 = area.y0 + w - 2;
		res = scrollbar_rectangle(ctx, &rect,
					  fg_fill_style.fill_colour, false);
		if (res != NSERROR_OK) {
			return res;
		}

		/* top arrow background */
		rect.x0 = area.x0 + 2;
		rect.y0 = area.y0 + 2;
		rect.x1 = area.x1 - 1;
		rect.y1 = area.y0 + w - 2;
		res = ctx->plot->rectangle(ctx, &fg_fill_style, &rect);
		if (res != NSERROR_OK) {
			return res;
		}

		/* up arrow */
		v[0] = area.x0 + w / 2;
		v[1] = area.y0 + w / 4;
		v[2] = area.x0 + w / 4;
		v[3] = area.y0 + w * 3 / 4;
		v[4] = area.x0 + w * 3 / 4;
		v[5] = area.y0 + w * 3 / 4;
		res = ctx->plot->polygon(ctx, &arrow_fill_style, v, 3);
		if (res != NSERROR_OK) {
			return res;
		}

		/* scrollbar well background */
		rect.x0 = area.x0 + 1;
		rect.y0 = area.y0 + w - 1;
		rect.x1 = area.x1;
		rect.y1 = area.y1 - w + 2;
		res = ctx->plot->rectangle(ctx, &bg_fill_style, &rect);
		if (res != NSERROR_OK) {
			return res;
		}

		/* scrollbar position indicator bar */
		rect.x0 = area.x0 + 1;
		rect.y0 = bar_c0;
		rect.x1 = area.x1 - 1;
		rect.y1 = bar_c1;
		res = scrollbar_rectangle(ctx, &rect,
					  fg_fill_style.fill_colour, false);
		if (res != NSERROR_OK) {
			return res;
		}

		rect.x0 = area.x0 + 2;
		rect.y0 = bar_c0 + 1;
		rect.x1 = area.x1 - 1;
		rect.y1 = bar_c1;
		res = ctx->plot->rectangle(ctx, &fg_fill_style, &rect);
		if (res != NSERROR_OK) {
			return res;
		}

		/* down arrow icon border */
		rect.x0 = area.x0 + 1;
		rect.y0 = area.y1 - w + 2;
		rect.x1 = area.x1 - 1;
		rect.y1 = area.y1 - 1;
		res = scrollbar_rectangle(ctx, &rect,
					  fg_fill_style.fill_colour, false);
		if (res != NSERROR_OK) {
			return res;
		}

		/* down arrow icon background */
		rect.x0 = area.x0 + 2;
		rect.y0 = area.y1 - w + 3;
		rect.x1 = area.x1 - 1;
		rect.y1 = area.y1 - 1;
		res = ctx->plot->rectangle(ctx, &fg_fill_style, &rect);
		if (res != NSERROR_OK) {
			return res;
		}

		/* down arrow */
		v[0] = area.x0 + w / 2;
		v[1] = area.y1 - w / 4 + 1;
		v[2] = area.x0 + w / 4;
		v[3] = area.y1 - w * 3 / 4 + 1;
		v[4] = area.x0 + w * 3 / 4;
		v[5] = area.y1 - w * 3 / 4 + 1;
		res = ctx->plot->polygon(ctx, &arrow_fill_style, v, 3);
		if (res != NSERROR_OK) {
			return res;
		}
	}

	return NSERROR_OK;
}


/*
 * Exported interface.  Documented in scrollbar.h
 */
void scrollbar_set(struct scrollbar *s, int value, bool bar_pos)
{
	int well_length;
	int old_offset = s->offset;
	struct scrollbar_msg_data msg;

	if (value < 0) {
		value = 0;
	}

	if (s->full_size == s->visible_size) {
		return;
	}

	well_length = s->length - 2 * SCROLLBAR_WIDTH;
	if (bar_pos) {
		if (value > well_length - s->bar_len) {
			s->bar_pos = well_length - s->bar_len;
		} else {
			s->bar_pos = value;
		}

		s->offset = ((well_length - s->bar_len) < 1) ? 0 :
			(((s->full_size - s->visible_size) *
			  s->bar_pos) / (well_length - s->bar_len));

	} else {
		if (value > s->full_size - s->visible_size) {
			s->offset = s->full_size - s->visible_size;
		} else {
			s->offset = value;
		}

		s->bar_pos = (s->full_size < 1) ? 0 :
			((well_length * s->offset) / s->full_size);
	}

	if (s->offset != old_offset) {
		/* client callback if there was a chnage */
		msg.scrollbar = s;
		msg.msg = SCROLLBAR_MSG_MOVED;
		msg.scroll_offset = s->offset;
		s->client_callback(s->client_data, &msg);
	}
}


/*
 * Exported interface.  Documented in scrollbar.h
 */
bool scrollbar_scroll(struct scrollbar *s, int change)
{
	int well_length;
	int old_offset = s->offset;
	struct scrollbar_msg_data msg;

	if (change == 0 || s->full_size <= s->visible_size) {
		/* zero scroll step, or unscrollable */
		return false;
	}

	/* Convert named change values to appropriate pixel offset value */
	switch (change) {
	case SCROLL_TOP:
		change = -s->full_size;
		break;

	case SCROLL_PAGE_UP:
		change = -s->visible_size;
		break;

	case SCROLL_PAGE_DOWN:
		change = s->visible_size;
		break;

	case SCROLL_BOTTOM:
		change = s->full_size;
		break;

	default:
		/* Change value is already a pixel offset */
		break;
	}

	/* Get new offset */
	if (s->offset + change > s->full_size - s->visible_size) {
		s->offset = s->full_size - s->visible_size;
	} else if (s->offset + change < 0) {
		s->offset = 0;
	} else {
		s->offset += change;
	}

	if (s->offset == old_offset) {
		/* Nothing happened */
		return false;
	}

	/* Update scrollbar */
	well_length = s->length - 2 * SCROLLBAR_WIDTH;
	s->bar_pos = (s->full_size < 1) ? 0 :
		((well_length * s->offset) / s->full_size);

	msg.scrollbar = s;
	msg.msg = SCROLLBAR_MSG_MOVED;
	msg.scroll_offset = s->offset;
	s->client_callback(s->client_data, &msg);

	return true;
}


/*
 * Exported interface.  Documented in scrollbar.h
 */
int scrollbar_get_offset(struct scrollbar *s)
{
	if (s == NULL) {
		return 0;
	}
	return s->offset;
}


/*
 * Exported interface.  Documented in scrollbar.h
 */
void scrollbar_set_extents(struct scrollbar *s, int length,
			   int visible_size, int full_size)
{
	int cur_excess = s->full_size - s->visible_size;
	int well_length;
	struct scrollbar_msg_data msg;

	if (length == s->length &&
	    visible_size == s->visible_size &&
	    full_size == s->full_size) {
		/* Nothing's changed. */
		return;
	}

	if (length != -1) {
		s->length = length;
	}
	if (visible_size != -1) {
		s->visible_size = visible_size;
	}
	if (full_size != -1) {
		s->full_size = full_size;
	}

	if (s->full_size < s->visible_size) {
		s->full_size = s->visible_size;
	}

	/* Update scroll offset (scaled in proportion with change in excess) */
	if (cur_excess <= 0) {
		s->offset = 0;
	} else {
		s->offset = (full_size - visible_size) * s->offset / cur_excess;
	}

	well_length = s->length - 2 * SCROLLBAR_WIDTH;

	if (s->full_size < 1) {
		s->bar_len = well_length;
		s->bar_pos = 0;
	} else {
		s->bar_len = (well_length * s->visible_size) / s->full_size;
		s->bar_pos = (well_length * s->offset) / s->full_size;
	}

	msg.scrollbar = s;
	msg.msg = SCROLLBAR_MSG_MOVED;
	msg.scroll_offset = s->offset;
	s->client_callback(s->client_data, &msg);
}


/*
 * Exported interface.  Documented in scrollbar.h
 */
bool scrollbar_is_horizontal(struct scrollbar *s)
{
	return s->horizontal;
}


/**
 * Internal procedure used for starting a drag scroll for a scrollbar.
 *
 * \param s		the scrollbar to start the drag for
 * \param x		the X coordinate of the drag start
 * \param y		the Y coordinate of the drag start
 * \param content_drag	whether this should be a reverse drag (used when the
 *			user drags the content area, rather than the scrollbar)
 * \param pair		whether the drag is a '2D' scroll
 */
static void
scrollbar_drag_start_internal(struct scrollbar *s,
			      int x, int y,
			      bool content_drag,
			      bool pair)
{
	struct scrollbar_msg_data msg;

	s->drag_start_coord = s->horizontal ? x : y;
	s->drag_start_pos = (content_drag) ? s->offset : s->bar_pos;

	s->dragging = true;
	s->drag_content = content_drag;

	msg.scrollbar = s;

	/** \todo some proper numbers please! */
	if (s->horizontal) {
		msg.x0 = -2048;
		msg.x1 = 2048;
		msg.y0 = 0;
		msg.y1 = 0;
	} else {
		msg.x0 = 0;
		msg.x1 = 0;
		msg.y0 = -2048;
		msg.y1 = 2048;
	}

	if (pair && s->pair != NULL) {
		s->pair_drag = true;

		s->pair->drag_start_coord =
			s->pair->horizontal ? x : y;

		s->pair->drag_start_pos = (content_drag) ? s->pair->offset :
			s->pair->bar_pos;

		s->pair->dragging = true;
		s->pair->drag_content = content_drag;

		if (s->pair->horizontal) {
			msg.x0 = -2048;
			msg.x1 = 2048;
		} else {
			msg.y0 = -2048;
			msg.y1 = 2048;
		}
	}
	msg.msg = SCROLLBAR_MSG_SCROLL_START;
	s->client_callback(s->client_data, &msg);
}


/*
 * Exported interface.  Documented in scrollbar.h
 */
scrollbar_mouse_status
scrollbar_mouse_action(struct scrollbar *s,
		       browser_mouse_state mouse,
		       int x, int y)
{
	int x0, y0, x1, y1;
	int val;
	scrollbar_mouse_status status = SCROLLBAR_MOUSE_NONE;
	bool h;

	/* we want mouse presses and mouse drags that were not started at the
	 * scrollbar indication bar to be launching actions on the scroll area
	 */
	bool but1 = ((mouse & BROWSER_MOUSE_PRESS_1) ||
		     ((mouse & BROWSER_MOUSE_HOLDING_1) &&
		      (mouse & BROWSER_MOUSE_DRAG_ON) &&
		      !s->dragging));
	bool but2 = ((mouse & BROWSER_MOUSE_PRESS_2) ||
		     ((mouse & BROWSER_MOUSE_HOLDING_2) &&
		      (mouse & BROWSER_MOUSE_DRAG_ON) &&
		      !s->dragging));

	h = s->horizontal;

	x0 = 0;
	y0 = 0;
	x1 = h ? s->length : SCROLLBAR_WIDTH;
	y1 = h ? SCROLLBAR_WIDTH : s->length;

	if (!s->dragging && !(x >= x0 && x <= x1 && y >= y0 && y <= y1)) {
		/* Not a drag and mouse outside scrollbar widget */
		return SCROLLBAR_MOUSE_NONE;
	}


	if (h) {
		val = x;
	} else {
		val = y;
	}

	if (s->dragging) {
		val -= s->drag_start_coord;
		if (s->drag_content) {
			val = -val;
		}
		if (val != 0) {
			scrollbar_set(s, s->drag_start_pos + val,
				      !(s->drag_content));
		}
		if (s->pair_drag) {
			scrollbar_mouse_action(s->pair, mouse, x, y);
			status = SCROLLBAR_MOUSE_BOTH;
		} else {
			status = h ? SCROLLBAR_MOUSE_HRZ : SCROLLBAR_MOUSE_VRT;
		}
		return status;
	}

	if (val < SCROLLBAR_WIDTH) {
		/* left/up arrow */

		status = h ? SCROLLBAR_MOUSE_LFT : SCROLLBAR_MOUSE_UP;
		if (but1) {
			scrollbar_set(s, s->offset - SCROLLBAR_WIDTH, false);
		} else if (but2) {
			scrollbar_set(s, s->offset + SCROLLBAR_WIDTH, false);
		}
	} else if (val < SCROLLBAR_WIDTH + s->bar_pos) {
		/* well between left/up arrow and bar */

		status = h ? SCROLLBAR_MOUSE_PLFT : SCROLLBAR_MOUSE_PUP;

		if (but1) {
			scrollbar_set(s, s->offset - s->length, false);
		} else if (but2) {
			scrollbar_set(s, s->offset + s->length, false);
		}
	} else if (val > s->length - SCROLLBAR_WIDTH) {
		/* right/down arrow */

		status = h ? SCROLLBAR_MOUSE_RGT : SCROLLBAR_MOUSE_DWN;

		if (but1) {
			scrollbar_set(s, s->offset + SCROLLBAR_WIDTH, false);
		} else if (but2) {
			scrollbar_set(s, s->offset - SCROLLBAR_WIDTH, false);
		}
	} else if (val > SCROLLBAR_WIDTH + s->bar_pos +	s->bar_len) {
		/* well between right/down arrow and bar */

		status = h ? SCROLLBAR_MOUSE_PRGT : SCROLLBAR_MOUSE_PDWN;
		if (but1) {
			scrollbar_set(s, s->offset + s->length, false);
		} else if (but2) {
			scrollbar_set(s, s->offset - s->length, false);
		}
	} else {
		/* scrollbar position indication bar */

		status = h ? SCROLLBAR_MOUSE_HRZ : SCROLLBAR_MOUSE_VRT;
	}


	if (mouse & (BROWSER_MOUSE_DRAG_1 | BROWSER_MOUSE_DRAG_2) &&
	    (val >= SCROLLBAR_WIDTH + s->bar_pos
	     && val < SCROLLBAR_WIDTH + s->bar_pos +
	     s->bar_len)) {
		/* The mouse event is a drag start on the scrollbar position
		 * indication bar. */
		scrollbar_drag_start_internal(s, x, y, false,
					      (mouse & BROWSER_MOUSE_DRAG_2) ? true : false);
	}

	return status;
}


/*
 * Exported interface.  Documented in scrollbar.h
 */
const char *scrollbar_mouse_status_to_message(scrollbar_mouse_status status)
{
	switch ((unsigned int) status) {
	case SCROLLBAR_MOUSE_UP:
	case SCROLLBAR_MOUSE_UP | SCROLLBAR_MOUSE_USED:
		return messages_get("ScrollUp");
	case SCROLLBAR_MOUSE_PUP:
	case SCROLLBAR_MOUSE_PUP | SCROLLBAR_MOUSE_USED:
		return messages_get("ScrollPUp");
	case SCROLLBAR_MOUSE_VRT:
	case SCROLLBAR_MOUSE_VRT | SCROLLBAR_MOUSE_USED:
		return messages_get("ScrollV");
	case SCROLLBAR_MOUSE_PDWN:
	case SCROLLBAR_MOUSE_PDWN | SCROLLBAR_MOUSE_USED:
		return messages_get("ScrollPDown");
	case SCROLLBAR_MOUSE_DWN:
	case SCROLLBAR_MOUSE_DWN | SCROLLBAR_MOUSE_USED:
		return messages_get("ScrollDown");
	case SCROLLBAR_MOUSE_LFT:
	case SCROLLBAR_MOUSE_LFT | SCROLLBAR_MOUSE_USED:
		return messages_get("ScrollLeft");
	case SCROLLBAR_MOUSE_PLFT:
	case SCROLLBAR_MOUSE_PLFT | SCROLLBAR_MOUSE_USED:
		return messages_get("ScrollPLeft");
	case SCROLLBAR_MOUSE_HRZ:
	case SCROLLBAR_MOUSE_HRZ | SCROLLBAR_MOUSE_USED:
		return messages_get("ScrollH");
	case SCROLLBAR_MOUSE_PRGT:
	case SCROLLBAR_MOUSE_PRGT | SCROLLBAR_MOUSE_USED:
		return messages_get("ScrollPRight");
	case SCROLLBAR_MOUSE_RGT:
	case SCROLLBAR_MOUSE_RGT | SCROLLBAR_MOUSE_USED:
		return messages_get("ScrollRight");
	default:
		break;
	}

	return NULL;
}


/*
 * Exported interface.  Documented in scrollbar.h
 */
void scrollbar_mouse_drag_end(struct scrollbar *s,
			      browser_mouse_state mouse, int x, int y)
{
	struct scrollbar_msg_data msg;
	int val, drag_start_pos;

	assert(s->dragging);

	drag_start_pos = s->drag_start_pos;
	val = (s->horizontal ? x : y) - s->drag_start_coord;

	if (s->drag_content) {
		val = -val;
	}
	if (val != 0) {
		scrollbar_set(s, drag_start_pos + val, !(s->drag_content));
	}

	s->dragging = false;
	s->drag_content = false;

	if (s->pair_drag) {
		s->pair_drag = false;

		drag_start_pos = s->pair->drag_start_pos;
		val = (s->pair->horizontal ? x : y) - s->pair->drag_start_coord;

		if (s->pair->drag_content) {
			val = -val;
		}
		if (val != 0) {
			scrollbar_set(s->pair, drag_start_pos + val,
				      !(s->pair->drag_content));
		}

		s->pair->dragging = false;
		s->pair->drag_content = false;
	}

	msg.scrollbar = s;
	msg.msg = SCROLLBAR_MSG_SCROLL_FINISHED;
	s->client_callback(s->client_data, &msg);
}


/*
 * Exported interface.  Documented in scrollbar.h
 */
void scrollbar_start_content_drag(struct scrollbar *s, int x, int y)
{
	scrollbar_drag_start_internal(s, x, y, true, true);
}


/*
 * Exported interface.  Documented in scrollbar.h
 */
void scrollbar_make_pair(struct scrollbar *horizontal,
			 struct scrollbar *vertical)
{
	assert(horizontal->horizontal &&
	       !vertical->horizontal);

	horizontal->pair = vertical;
	vertical->pair = horizontal;
}


/*
 * Exported interface.  Documented in scrollbar.h
 */
void *scrollbar_get_data(struct scrollbar *s)
{
	return s->client_data;
}







netsurf-vince/pdf/desktop/scrollbar.h

/*
 * Copyright 2009 Paul Blokus <paul_pl@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Scrollbar widget interface.
 *
 * Scrollbar widgets used in frames code, not for frontend use
 */

#ifndef NETSURF_DESKTOP_SCROLLBAR_H
#define NETSURF_DESKTOP_SCROLLBAR_H

#include <stdbool.h>
#include <limits.h>

#define SCROLLBAR_WIDTH 16

/* Region dependent values for scrollbar_scroll function */
#define SCROLL_TOP	 INT_MIN
#define SCROLL_PAGE_UP	 (INT_MIN + 1)
#define SCROLL_PAGE_DOWN (INT_MAX - 1)
#define SCROLL_BOTTOM	 INT_MAX

struct scrollbar;
struct redraw_context;

/**
 * scrollbar message types
 */
typedef enum {
	SCROLLBAR_MSG_MOVED,		/**< the scroll value has changed */
	SCROLLBAR_MSG_SCROLL_START,	/**< a scrollbar drag has started, all
					 * mouse events should be passed to
					 * the scrollbar regardless of the
					 * coordinates
					 */
	SCROLLBAR_MSG_SCROLL_FINISHED,	/**< cancel a scrollbar drag */
} scrollbar_msg;

/**
 * scrollbar message context data
 */
struct scrollbar_msg_data {
	struct scrollbar *scrollbar;
	scrollbar_msg msg;
	int scroll_offset;
	int x0, y0, x1, y1;
};


/**
 * Scrollbar mouse input status flags
 */
typedef enum {
	SCROLLBAR_MOUSE_NONE	= 0,		/**< Not relevant */
	SCROLLBAR_MOUSE_USED	= (1 <<  0),	/**< Took action with input */
	SCROLLBAR_MOUSE_BOTH	= (1 <<  1),	/**< Scrolling both bars */
	SCROLLBAR_MOUSE_UP	= (1 <<  2),	/**< Hover: scroll up */
	SCROLLBAR_MOUSE_PUP	= (1 <<  3),	/**< Hover: scroll page up */
	SCROLLBAR_MOUSE_VRT	= (1 <<  4),	/**< Hover: vert. drag bar */
	SCROLLBAR_MOUSE_PDWN	= (1 <<  5),	/**< Hover: scroll page down */
	SCROLLBAR_MOUSE_DWN	= (1 <<  6),	/**< Hover: scroll down */
	SCROLLBAR_MOUSE_LFT	= (1 <<  7),	/**< Hover: scroll left */
	SCROLLBAR_MOUSE_PLFT	= (1 <<  8),	/**< Hover: scroll page left */
	SCROLLBAR_MOUSE_HRZ	= (1 <<  9),	/**< Hover: horiz. drag bar */
	SCROLLBAR_MOUSE_PRGT	= (1 << 10),	/**< Hover: scroll page right */
	SCROLLBAR_MOUSE_RGT	= (1 << 11)	/**< Hover: scroll right */
} scrollbar_mouse_status;


/**
 * Client callback for the scrollbar.
 *
 * \param client_data		user data passed at scroll creation
 * \param scrollbar_data	scrollbar message data
 */
typedef void(*scrollbar_client_callback)(void *client_data,
		struct scrollbar_msg_data *scrollbar_data);


/**
 * Create a scrollbar.
 *
 * \param horizontal		true = horizontal scrollbar, false = vertical
 * \param length		length of scrollbar widget
 * \param full_size		length of contained scrollable area
 * \param visible_size		length of visible part of scrollable area
 * \param client_data		data for the client callback
 * \param client_callback	client callback for scrollbar events
 * \param s			updated to point at the newly created scrollbar
 * \return NSERROR_OK and s updated if scrollbar has been created
 *           succesfully or eror code and s set to NULL on faliure;
 */
nserror scrollbar_create(bool horizontal, int length, int full_size,
		int visible_size, void *client_data,
		scrollbar_client_callback client_callback,
		struct scrollbar **s);

/**
 * Destroy a scrollbar.
 *
 * \param s the scrollbar to be destroyed
 */
void scrollbar_destroy(struct scrollbar *s);

/**
 * Redraw a part of the scrollbar.
 *
 * \param s	the scrollbar to be redrawn
 * \param x	the X coordinate to draw the scrollbar at
 * \param y	the Y coordinate to draw the scrollbar at
 * \param clip	the clipping rectangle
 * \param scale	scale for the redraw
 * \param ctx	current redraw context
 * \return	NSERROR_OK on success otherwise error code
 */
nserror scrollbar_redraw(struct scrollbar *s, int x, int y,
		const struct rect *clip, float scale,
		const struct redraw_context *ctx);

/**
 * Set the scroll value of the scrollbar.
 *
 * \param s		the scrollbar to have the value set
 * \param value		the new value to be set
 * \param bar_pos	true if the value is for the scrollbar indication bar
 *			position, false if it is for the scrolled area offset
 */
void scrollbar_set(struct scrollbar *s, int value, bool bar_pos);

/**
 * Scroll the scrollbar by given amount.
 *
 * \param s		the scrollbar to be scrolled
 * \param change	the change in scroll offset required (in px)
 * \return true iff the scrollbar was moved.
 */
bool scrollbar_scroll(struct scrollbar *s, int change);

/**
 * Get the current scroll offset to the visible part of the full area.
 *
 * \param s the scrollbar to get the scroll offset value from
 * \return current scroll offset
 */
int scrollbar_get_offset(struct scrollbar *s);

/**
 * Set the length of the scrollbar widget, the size of the visible area, and the
 * size of the full area.
 *
 * \param s		the scrollbar to set the values for
 * \param length	-1 or the new scrollbar widget length
 * \param visible_size	-1 or the new size of the visible area
 * \param full_size	-1 or the new size of the full contained area
 */
void scrollbar_set_extents(struct scrollbar *s, int length,
		int visible_size, int full_size);

/**
 * Check orientation of the scrollbar.
 *
 * \param s	the scrollbar to check the orientation of
 * \return	true for a horizontal scrollbar, else false (vertical)
 */
bool scrollbar_is_horizontal(struct scrollbar *s);


/**
 * Handle mouse actions other then drag ends.
 *
 * \param s	the scrollbar which gets the mouse action
 * \param mouse	mouse state
 * \param x	X coordinate of the mouse
 * \param y	Y coordinate of the mouse
 * \return	the scrollbar mouse status
 */
scrollbar_mouse_status scrollbar_mouse_action(struct scrollbar *s,
		browser_mouse_state mouse, int x, int y);


/**
 * Get a status bar message from a scrollbar mouse input status.
 *
 * \param status	Status to convert to message
 * \return		Message for the status bar or NULL on failure
 */
const char *scrollbar_mouse_status_to_message(scrollbar_mouse_status status);


/**
 * Handle end of mouse drags.
 *
 * \param s	the scrollbar for which the drag ends
 * \param mouse	mouse state
 * \param x	X coordinate of the mouse
 * \param y	Y coordinate of the mouse
 */
void scrollbar_mouse_drag_end(struct scrollbar *s,
		browser_mouse_state mouse, int x, int y);


/**
 * Called when the content is being dragged to the scrollbars have to adjust.
 *
 * If the content has both scrollbars, and scrollbar_make_pair has beed called
 * before, only the one scroll which will receive further mouse events has to be
 * passed.
 *
 * \param s one of the the scrollbars owned by the dragged content
 * \param x X coordinate of mouse during drag start
 * \param y Y coordinate of mouse during drag start
 */
void scrollbar_start_content_drag(struct scrollbar *s, int x, int y);


/**
 * Connect a horizontal and a vertical scrollbar into a pair so that they
 * co-operate during 2D drags.
 *
 * \param horizontal	the scrollbar used for horizontal scrolling
 * \param vertical	the scrollbar used for vertical scrolling
 */
void scrollbar_make_pair(struct scrollbar *horizontal,
		struct scrollbar *vertical);


/**
 * Get the scrollbar's client data
 *
 * \param s the scrollbar to get the client data from
 * \return client data
 */
void *scrollbar_get_data(struct scrollbar *s);

#endif
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/*
 * Copyright 2004 John M Bell <jmb202@ecs.soton.ac.uk>
 * Copyright 2005 Adrian Lees <adrianl@users.sourceforge.net>
 * Copyright 2009 Mark Benjamin <netsurf-browser.org.MarkBenjamin@dfgh.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */
 
/**
 * \file
 * Free text search (core)
 */

#include <stdbool.h>

#include "utils/errors.h"
#include "content/textsearch.h"
#include "netsurf/types.h"
#include "netsurf/browser_window.h"

#include "desktop/browser_private.h"
#include "desktop/search.h"

/* exported function documented in desktop/search.h */
void browser_window_search(struct browser_window *bw, void *context,
		search_flags_t flags, const char *string)
{
	if ((bw != NULL) &&
	    (bw->current_content != NULL)) {
		content_textsearch(bw->current_content, context, flags, string);
	}
}

/* exported function documented in desktop/search.h */
void browser_window_search_clear(struct browser_window *bw)
{
	if ((bw != NULL) &&
	    (bw->current_content != NULL)) {
		content_textsearch_clear(bw->current_content);
	}
}







netsurf-vince/pdf/desktop/search.h

/*
 * Copyright 2009 Mark Benjamin <netsurf-browser.org.MarkBenjamin@dfgh.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Browseing window text search interface
 */

#ifndef NETSURF_DESKTOP_SEARCH_H_
#define NETSURF_DESKTOP_SEARCH_H_

struct browser_window;

typedef enum {
	SEARCH_FLAG_NONE		= 0,
	SEARCH_FLAG_CASE_SENSITIVE 	= (1 << 0),
	SEARCH_FLAG_FORWARDS 		= (1 << 1),
	SEARCH_FLAG_BACKWARDS 		= (1 << 2),
	SEARCH_FLAG_SHOWALL 		= (1 << 3)
} search_flags_t;

/**
 * Starts or continues an existing search.
 *
 * \param bw The browser_window to search.
 * \param context A context pointer passed to the callbacks.
 * \param flags	Flags controlling the search operation.
 * \param string The string being searched for.
 */
void browser_window_search(struct browser_window *bw, void *context, search_flags_t flags, const char *string);

/**
 * Clear up a search.
 *
 * Frees any memory used by the search.
 *
 * \param bw The browser window to clean up the search for.
 */

void browser_window_search_clear(struct browser_window *bw);

#endif







netsurf-vince/pdf/desktop/searchweb.c

/*
 * Copyright 2014 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * \brief core web search facilities implementation.
 */

#include <stdlib.h>
#include <string.h>

#include "utils/utils.h"
#include "utils/log.h"
#include "utils/url.h"
#include "utils/nsoption.h"
#include "netsurf/content.h"
#include "content/hlcache.h"

#include "desktop/searchweb.h"
#include "desktop/gui_internal.h"

struct search_provider {
	char *name; /**< readable name such as 'google', 'yahoo', etc */
	char *hostname; /**< host address such as www.google.com */
	char *searchstring; /** < such as "www.google.com?search=%s" */
	char *ico; /** < location of domain's favicon */
	hlcache_handle *ico_handle;
};

static struct search_web_ctx_s {
	struct search_provider *providers; /* web search providers */
	size_t providers_count; /* number of providers */

	size_t current; /* current provider */

	hlcache_handle *default_ico_handle;

} search_web_ctx;


static const char *default_providers = "Google|www.google.com|http://www.google.com/search?q=%s|http://www.google.com/favicon.ico|\n";

static const char *default_search_icon_url = "resource:icons/search.png";


/**
 * Read providers file.
 *
 * Allocates storage of sufficient size for the providers file and
 * reads the entire file in.
 *
 * \param fname The filename to read.
 * \param providers_out A pointer to place the result buffer in.
 * \param providers_size_out Size of buffer.
 * \return NSERROR_OK and providers_out updated or appropriate error code.
 */
static nserror
read_providers(const char *fname,
	       char **providers_out,
	       size_t *providers_size_out)
{
	FILE *providersf;
	long ftellsize;
	size_t fsize;
	char *providersd;

	if (fname == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	providersf = fopen(fname, "r");
	if (providersf == NULL) {
		return NSERROR_NOT_FOUND;
	}

	if (fseek(providersf, 0, SEEK_END) != 0) {
		fclose(providersf);
		return NSERROR_INVALID;
	}

	ftellsize = ftell(providersf);
	if (ftellsize < 0) {
		fclose(providersf);
		return NSERROR_INVALID;
	}
	fsize = ftellsize;

	if (fseek(providersf, 0, SEEK_SET) != 0) {
		fclose(providersf);
		return NSERROR_INVALID;
	}

	providersd = malloc(fsize + 1);
	if (providersd == NULL) {
		fclose(providersf);
		return NSERROR_NOMEM;
	}

	if (fread(providersd, 1, fsize, providersf) != fsize) {
		fclose(providersf);
		free(providersd);
		return NSERROR_BAD_SIZE;
	}
	providersd[fsize] = 0; /* ensure null terminated */

	fclose(providersf);

	*providers_out = providersd;
	*providers_size_out = fsize;

	return NSERROR_OK;
}

/**
 * parse search providers from a memory block.
 *
 * \param providersd The provider info data.
 * \param providers_size The size of the provider data.
 * \param providers_out The resulting provider array.
 * \param providers_count The number of providers in the output array.
 * \return NSERROR_OK on success or error code on failure.
 */
static nserror
parse_providers(char *providersd,
		size_t providers_size,
		struct search_provider **providers_out,
		size_t *providers_count)
{
	size_t pcount = 0; /* number of providers */
	size_t pidx;
	char *nl = providersd;
	struct search_provider *providers;

	/* count newlines */
	while (nl != NULL) {
		nl = strchr(nl, '\n');
		if (nl != NULL) {
			nl++;
			pcount+=1;
		}
	}

	if (pcount == 0) {
		return NSERROR_INVALID;
	}

	providers = malloc(pcount * sizeof(*providers));
	if (providers == NULL) {
		return NSERROR_NOMEM;
	}

	nl = providersd;
	for (pidx = 0; pidx < pcount; pidx++) {
		providers[pidx].name = nl;
		nl = strchr(nl, '|');
		if (nl == NULL) {
			free(providers);
			return NSERROR_INVALID;
		}
		*nl = 0;
		nl++;

		providers[pidx].hostname = nl;
		nl = strchr(nl, '|');
		if (nl == NULL) {
			free(providers);
			return NSERROR_INVALID;
		}
		*nl = 0;
		nl++;

		providers[pidx].searchstring = nl;
		nl = strchr(nl, '|');
		if (nl == NULL) {
			free(providers);
			return NSERROR_INVALID;
		}
		*nl = 0;
		nl++;

		providers[pidx].ico = nl;
		nl = strchr(nl, '|');
		if (nl == NULL) {
			free(providers);
			return NSERROR_INVALID;
		}
		*nl = 0;
		nl++;

		/* skip newline */
		nl = strchr(nl, '\n');
		if (nl == NULL) {
			free(providers);
			return NSERROR_INVALID;
		}
		nl++;

		providers[pidx].ico_handle = NULL;
	}

	*providers_out = providers;
	*providers_count = pcount;

	return NSERROR_OK;
}

/**
 * create a url for a search provider and a term
 *
 * \param provider The provider to use.
 * \param term The term being searched for.
 * \param url_out The resulting url.
 * \return NSERROR_OK on success or appropriate error code.
 */
static nserror
make_search_nsurl(struct search_provider *provider,
		const char *term,
		nsurl **url_out)
{
	nserror ret;
	nsurl *url;
	char *eterm; /* escaped term */
	char *searchstr; /* the providers search string */
	char *urlstr; /* the escaped term substituted into the provider */
	char *urlstro;
	size_t urlstr_len;

	/* escape the search term and join it to the search url */
	ret = url_escape(term, true, NULL, &eterm);
	if (ret != NSERROR_OK) {
		return ret;
	}

	searchstr = provider->searchstring;

	urlstr_len = strlen(searchstr) + strlen(eterm)  + 1;
	urlstro = urlstr = malloc(urlstr_len);
	if (urlstr == NULL) {
		free(eterm);
		return NSERROR_NOMEM;
	}

	/* composite search url */
	for ( ; *searchstr != 0; searchstr++, urlstro++) {
		*urlstro = *searchstr;
		if ((*searchstr == '%') && (searchstr[1] == 's')) {
			searchstr++; /* skip % */
			memcpy(urlstro, eterm, strlen(eterm));
			urlstro += strlen(eterm) - 1;
		}
	}
	free(eterm);
	*urlstro = '\0'; /* ensure string is NULL-terminated */

	ret = nsurl_create(urlstr, &url);
	free(urlstr);
	if (ret != NSERROR_OK) {
		return ret;
	}

	*url_out = url;
	return NSERROR_OK;
}

/**
 * callback for hlcache icon fetch events.
 */
static nserror
search_web_ico_callback(hlcache_handle *ico,
			const hlcache_event *event,
			void *pw)
{
	struct search_provider *provider = pw;

	switch (event->type) {

	case CONTENT_MSG_DONE:
		NSLOG(netsurf, INFO, "icon '%s' retrieved",
		      nsurl_access(hlcache_handle_get_url(ico)));
		guit->search_web->provider_update(provider->name,
						  content_get_bitmap(ico));
		break;

	case CONTENT_MSG_ERROR:
		NSLOG(netsurf, INFO, "icon %s error: %s",
		      nsurl_access(hlcache_handle_get_url(ico)),
		      event->data.errordata.errormsg);

		hlcache_handle_release(ico);
		/* clear reference to released handle */
		provider->ico_handle = NULL;
		break;

	default:
		break;
	}

	return NSERROR_OK;
}

/* exported interface documented in desktop/searchweb.h */
nserror
search_web_omni(const char *term,
		enum search_web_omni_flags flags,
		struct nsurl **url_out)
{
	nserror ret;
	nsurl *url;
	char *eterm; /* encoded/altered search term */

	if ((flags & SEARCH_WEB_OMNI_SEARCHONLY) == 0) {

		/* first check to see if the term is a url */
		ret = nsurl_create(term, &url);
		if (ret == NSERROR_OK) {
			*url_out = url;
			return NSERROR_OK;
		}

		/* try with adding default scheme */
		eterm = malloc(strlen(term) + SLEN("http://") + 1);
		if (eterm == NULL) {
			return NSERROR_NOMEM;
		}
		sprintf(eterm, "http://%s", term);
		ret = nsurl_create(eterm, &url);
		free(eterm);
		if (ret == NSERROR_OK) {
			*url_out = url;
			return NSERROR_OK;
		}

		/* do not pass to search if user has disabled the option */
		if (nsoption_bool(search_url_bar) == false) {
			return NSERROR_BAD_URL;
		}
	}

	/* must be initialised */
	if (search_web_ctx.providers == NULL) {
		return NSERROR_INIT_FAILED;
	}

	/* turn search into a nsurl */
	ret = make_search_nsurl(&search_web_ctx.providers[search_web_ctx.current], term, &url);
	if (ret != NSERROR_OK) {
		return ret;
	}

	*url_out = url;
	return NSERROR_OK;
}

/* exported interface documented in desktop/searchweb.h */
nserror search_web_get_provider_bitmap(struct bitmap **bitmap_out)
{
	struct search_provider *provider;
	struct bitmap *ico_bitmap = NULL;

	/* must be initialised */
	if (search_web_ctx.providers == NULL) {
		return NSERROR_INIT_FAILED;
	}

	provider = &search_web_ctx.providers[search_web_ctx.current];

	/* set the icon now (if we can) at least to the default */
	if (provider->ico_handle != NULL) {
		ico_bitmap = content_get_bitmap(provider->ico_handle);
	}
	if ((ico_bitmap == NULL) &&
	    (search_web_ctx.default_ico_handle != NULL)) {
		ico_bitmap = content_get_bitmap(search_web_ctx.default_ico_handle);
	}

	*bitmap_out = ico_bitmap;
	return NSERROR_OK;
}


/* exported interface documented in desktop/searchweb.h */
nserror search_web_select_provider(int selection)
{
	struct search_provider *provider;
	struct bitmap *ico_bitmap = NULL;

	/* must be initialised */
	if (search_web_ctx.providers == NULL) {
		return NSERROR_INIT_FAILED;
	}

	/* negative value just selects whatevers current */
	if (selection >= 0) {
		/* ensure selection lies within acceptable range */
		if ((size_t)selection < search_web_ctx.providers_count) {
			search_web_ctx.current = selection;
		} else {
			/* out of range */
			search_web_ctx.current = 0;
		}
	}

	provider = &search_web_ctx.providers[search_web_ctx.current];

	/* set the icon now (if we can) at least to the default */
	if (provider->ico_handle != NULL) {
		ico_bitmap = content_get_bitmap(provider->ico_handle);
	}
	if ((ico_bitmap == NULL) &&
	    (search_web_ctx.default_ico_handle != NULL)) {
		ico_bitmap = content_get_bitmap(search_web_ctx.default_ico_handle);
	}
	/* update the callback with the provider change. Bitmap may
	 * be NULL at this point.
	 */
	guit->search_web->provider_update(provider->name, ico_bitmap);


	/* if the providers icon has not been retrieved get it now */
	if (provider->ico_handle == NULL) {
		nsurl *icon_nsurl;
		nserror ret;

		/* create search icon url */
		ret = nsurl_create(provider->ico, &icon_nsurl);
		if (ret != NSERROR_OK) {
			return ret;
		}

		ret = hlcache_handle_retrieve(icon_nsurl, 0, NULL, NULL,
					      search_web_ico_callback,
					      provider,
					      NULL, CONTENT_IMAGE,
					      &provider->ico_handle);
		nsurl_unref(icon_nsurl);
		if (ret != NSERROR_OK) {
			provider->ico_handle = NULL;
			return ret;
		}
	}

	return NSERROR_OK;
}

/**
 * callback for hlcache icon fetch events.
 */
static nserror
default_ico_callback(hlcache_handle *ico,
		     const hlcache_event *event,
		     void *pw)
{
	struct search_web_ctx_s *ctx = pw;

	switch (event->type) {

	case CONTENT_MSG_DONE:
		NSLOG(netsurf, INFO, "default icon '%s' retrieved",
		      nsurl_access(hlcache_handle_get_url(ico)));

		/* only set to default icon if providers icon has no handle */
		if (ctx->providers[search_web_ctx.current].ico_handle == NULL) {
			guit->search_web->provider_update(
				ctx->providers[search_web_ctx.current].name,
				content_get_bitmap(ico));
		}
		break;

	case CONTENT_MSG_ERROR:
		NSLOG(netsurf, INFO, "icon %s error: %s",
		      nsurl_access(hlcache_handle_get_url(ico)),
		      event->data.errordata.errormsg);

		hlcache_handle_release(ico);
		/* clear reference to released handle */
		ctx->default_ico_handle = NULL;
		break;

	default:
		break;
	}

	return NSERROR_OK;
}

/* exported interface documented in desktop/searchweb.h */
ssize_t search_web_iterate_providers(ssize_t from, const char **name)
{
	if (from < 0)
		return -1;

	if ((size_t)from >= search_web_ctx.providers_count)
		return -1;

	*name = search_web_ctx.providers[from].name;

	return from + 1;
}


/* exported interface documented in desktop/searchweb.h */
nserror search_web_init(const char *provider_fname)
{
	nserror ret;
	char *providers;
	size_t providers_size;
	nsurl *icon_nsurl;

	/* create search icon url */
	ret = nsurl_create(default_search_icon_url, &icon_nsurl);
	if (ret != NSERROR_OK) {
		return ret;
	}

	/* get a list of providers */
	ret = read_providers(provider_fname, &providers, &providers_size);
	if (ret != NSERROR_OK) {
		providers = strdup(default_providers);
		if (providers == NULL) {
			return NSERROR_NOMEM;
		}
		providers_size = strlen(providers);
	}

	/* parse list of providers */
	ret = parse_providers(providers,
			      providers_size,
			      &search_web_ctx.providers,
			      &search_web_ctx.providers_count);
	if (ret != NSERROR_OK) {
		free(providers);
		return ret;
	}

	/* get default search icon */
	ret = hlcache_handle_retrieve(icon_nsurl,
				      0,
				      NULL,
				      NULL,
				      default_ico_callback,
				      &search_web_ctx,
				      NULL,
				      CONTENT_IMAGE,
				      &search_web_ctx.default_ico_handle);
	nsurl_unref(icon_nsurl);
	if (ret != NSERROR_OK) {
		search_web_ctx.default_ico_handle = NULL;
		free(search_web_ctx.providers);
		search_web_ctx.providers = NULL;
		free(providers);
		return ret;
	}


	return NSERROR_OK;
}

/* exported interface documented in desktop/searchweb.h */
nserror search_web_finalise(void)
{
	size_t pidx;

	/* must be initialised */
	if (search_web_ctx.providers == NULL) {
		return NSERROR_INIT_FAILED;
	}

	if (search_web_ctx.default_ico_handle != NULL) {
		hlcache_handle_release(search_web_ctx.default_ico_handle);
	}
	for (pidx = 0; pidx < search_web_ctx.providers_count; pidx++) {
		if (search_web_ctx.providers[pidx].ico_handle != NULL) {
			hlcache_handle_release(search_web_ctx.providers[pidx].ico_handle);
		}
	}

	/* All the search provider data is held in a single block for
	 * efficiency.
	 */
	free(search_web_ctx.providers[0].name);

	free(search_web_ctx.providers);
	search_web_ctx.providers = NULL;

	return NSERROR_OK;
}







netsurf-vince/pdf/desktop/searchweb.h

/*
 * Copyright 2014 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file desktop/searchweb.h
 * \brief core web search facilities interface.
 */

#ifndef _NETSURF_DESKTOP_SEARCH_WEB_H_
#define _NETSURF_DESKTOP_SEARCH_WEB_H_

struct bitmap;
struct nsurl;

/**
 * Graphical user interface browser web search function table.
 *
 */
struct gui_search_web_table {
	/**
	 * called when the search provider details are updated.
	 *
	 * \param provider_name The name of the provider.
	 * \param ico_bitmap The bitmap of the search icon may be NULL
	 * if no icon is yet available.
	 */
	nserror (*provider_update)(const char *provider_name, struct bitmap *ico_bitmap);
};

/**
 * Flags which alter the behaviour of the omin search.
 */
enum search_web_omni_flags {
	/** no changes to default operation */
	SEARCH_WEB_OMNI_NONE = 0,

	/** The search does not attempt to interpret the url as a url
	 * before using it as a search term.
	 */
	SEARCH_WEB_OMNI_SEARCHONLY = 1,
};

/**
 * Generate a nsurl from a search term.
 *
 * This interface obtains a url appropriate for the given search
 * term. The flags allow control over the operation. By default the
 * operations are:
 *  - interpret the \a term as a url
 *  - if missing a scheme as a http: url
 *  - combined with the search providers url into a url for that provider.
 *
 * \param term The search term.
 * \param flags Flags to control operation.
 * \param url_out The ourput url on success.
 * \return NSERROR_OK on success or appropriate error code.
 */
nserror search_web_omni(const char *term, enum search_web_omni_flags flags, struct nsurl **url_out);


/**
 * obtain the current providers bitmap
 *
 * obtain the icon representing the current web search provider
 *
 * \param bitmap_out recives the resulting bitmap which may be NULL
 * \return NSERROR_OK on success or NSERROR_INIT_FAILED if not initialised
 */
nserror search_web_get_provider_bitmap(struct bitmap **bitmap_out);

/**
 * Change the currently selected web search provider.
 *
 * \param selection Index of the search provider to select or -1 to
 *                  reselect the current provider
 * \return NSERROR_OK on success or appropriate error code.
 */
nserror search_web_select_provider(int selection);


/**
 * Iterate the search providers, returning their names.
 *
 * \param from Index to start iteration from.  Use 0 to begin iteration.
 *             Use the value returned from search_web_iterate_providers to
 *             continue an iteration.
 * \param name Pointer to fill in with the search provider name requested.
 * \return -1 if there are no more, otherwise the iterator for the next item.
 *
 * \verbatim
 *     ssize_t iter;
 *     const char *name;
 *     ...
 *     for (iter = search_web_iterate_providers(0, &name);
 *          iter != -1;
 *          iter = search_web_iterate_providers(iter, &name)) {
 *         do_something_with(name);
 *     }
 * \endverbatim
 */
ssize_t search_web_iterate_providers(ssize_t from, const char **name);


/**
 * Initialise the web search operations.
 *
 * \param provider_fname Path to web search providers file.
 * \return NSERROR_OK on successful initialisation or appropriate error code.
 */
nserror search_web_init(const char *provider_fname);

/**
 * Finalise the web search operations freeing all resources.
 *
 * \return NSERROR_OK on success or appropriate error code.
 */
nserror search_web_finalise(void);

#endif
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/*
 * Copyright 2005 Adrian Lees <adrianl@users.sourceforge.net>
 * Copyright 2008 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * implementation of text selection within browser windows.
 */

#include <stdlib.h>
#include <string.h>

#include "netsurf/clipboard.h"
#include "netsurf/browser_window.h"
#include "netsurf/window.h"
#include "utils/utils.h"
#include "content/content_protected.h"

#include "desktop/browser_private.h"
#include "desktop/gui_internal.h"
#include "desktop/selection.h"


struct selection_string {
	char *buffer;
	size_t buffer_len;
	size_t length;

	int n_styles;
	nsclipboard_styles *styles;
};


typedef enum {
	DRAG_NONE,
	DRAG_START,
	DRAG_END
} seln_drag_state;

struct selection {
	struct content *c;
	struct box *root;

	unsigned max_idx;  /* total bytes in text representation */

	unsigned start_idx;  /* offset in bytes within text representation */
	unsigned end_idx;

	bool defined;

	seln_drag_state drag_state;
};

/**
 * Redraws the given range of text.
 *
 * \param s selection object
 * \param start_idx start offset (bytes) within the textual representation
 * \param end_idx end offset (bytes) within the textual representation
 */
static nserror
selection_redraw(struct selection *s, unsigned start_idx, unsigned end_idx)
{
	nserror res;

	if (s->c->handler->textselection_redraw != NULL) {
		res = s->c->handler->textselection_redraw(s->c,
							  start_idx,
							  end_idx);
	} else {
		res = NSERROR_NOT_IMPLEMENTED;
	}

	return res;
}


/**
 * Set the start position of the current selection, updating the screen.
 *
 * \param s selection object
 * \param offset byte offset within textual representation
 */
static void selection_set_start(struct selection *s, unsigned offset)
{
	bool was_defined;
	unsigned old_start;

	old_start = s->start_idx;
	s->start_idx = offset;

	was_defined = s->defined;
	s->defined = (s->start_idx < s->end_idx);

	if (was_defined) {
		if (offset < old_start) {
			selection_redraw(s, s->start_idx, old_start);
		} else {
			selection_redraw(s, old_start, s->start_idx);
		}
	} else if (s->defined) {
		selection_redraw(s, s->start_idx, s->end_idx);
	}
}


/**
 * Set the end position of the current selection, updating the screen.
 *
 * \param s selection object
 * \param offset byte offset within textual representation
 */
static void selection_set_end(struct selection *s, unsigned offset)
{
	bool was_defined;
	unsigned old_end;

	old_end = s->end_idx;
	s->end_idx = offset;

	was_defined = s->defined;
	s->defined = (s->start_idx < s->end_idx);

	if (was_defined) {
		if (offset < old_end) {
			selection_redraw(s, s->end_idx, old_end);
		} else {
			selection_redraw(s, old_end, s->end_idx);
		}
	} else if (s->defined) {
		selection_redraw(s, s->start_idx, s->end_idx);
	}
}


/**
 * Traverse the current selection, calling the handler function (with its
 * handle) for all boxes that lie (partially) within the given range
 *
 * \param s The selection context.
 * \param handler handler function to call
 * \param handle  handle to pass
 * \return false iff traversal abandoned part-way through
 */
static bool
selection_copy(struct selection *s, struct selection_string *selstr)
{
	nserror res;

	if (s->c->handler->textselection_copy != NULL) {
		res = s->c->handler->textselection_copy(s->c,
							s->start_idx,
							s->end_idx,
							selstr);
	} else {
		res = NSERROR_NOT_IMPLEMENTED;
	}

	if (res != NSERROR_OK) {
		return false;
	}
	return true;
}


/**
 * Append text to selection string.
 *
 * \param text text to be added
 * \param length length of text in bytes
 * \param space indicates whether a trailing space should be appended
 * \param style The font style to use.
 * \param sel_string string to append to, may be resized
 * \return true iff successful
 */
bool
selection_string_append(const char *text,
			size_t length,
			bool space,
			plot_font_style_t *style,
			struct selection_string *sel_string)
{
	size_t new_length = sel_string->length + length + (space ? 1 : 0) + 1;

	if (style != NULL) {
		/* Add text run style */
		nsclipboard_styles *new_styles;

		if (sel_string->n_styles == 0) {
			assert(sel_string->length == 0);
		}

		new_styles = realloc(sel_string->styles,
				     (sel_string->n_styles + 1) *
				     sizeof(nsclipboard_styles));
		if (new_styles == NULL) {
			return false;
		}

		sel_string->styles = new_styles;

		sel_string->styles[sel_string->n_styles].style = *style;
		sel_string->styles[sel_string->n_styles].start =
			sel_string->length;

		sel_string->n_styles++;
	}

	if (new_length > sel_string->buffer_len) {
		/* Need to extend buffer */
		size_t new_alloc = new_length + (new_length / 4);
		char *new_buff;

		new_buff = realloc(sel_string->buffer, new_alloc);
		if (new_buff == NULL) {
			return false;
		}

		sel_string->buffer = new_buff;
		sel_string->buffer_len = new_alloc;
	}

	/* Copy text onto end of existing text in buffer */
	memcpy(sel_string->buffer + sel_string->length, text, length);
	sel_string->length += length;

	if (space) {
		sel_string->buffer[sel_string->length++] = ' ';
	}

	/* Ensure NULL termination */
	sel_string->buffer[sel_string->length] = '\0';

	return true;
}


/* exported interface documented in desktop/selection.h */
struct selection *selection_create(struct content *c)
{
	struct selection *sel;
	sel = calloc(1, sizeof(struct selection));
	if (sel) {
		sel->c = c;
		sel->root = NULL;
		sel->drag_state = DRAG_NONE;
		sel->max_idx = 0;
		selection_clear(sel, false);
	}

	return sel;
}


/* exported interface documented in desktop/selection.h */
void selection_destroy(struct selection *s)
{
	if (s == NULL) {
		return;
	}

	selection_clear(s, true);
	free(s);
}


/* exported interface documented in desktop/selection.h */
void selection_reinit(struct selection *s)
{
	s->max_idx = 0;

	if (s->c->handler->textselection_get_end != NULL) {
		s->c->handler->textselection_get_end(s->c, &s->max_idx);
	}

	if (s->defined) {
		if (s->end_idx > s->max_idx) {
			s->end_idx = s->max_idx;
		}
		if (s->start_idx > s->max_idx) {
			s->start_idx = s->max_idx;
		}
		s->defined = (s->end_idx > s->start_idx);
	}
}


/* exported interface documented in desktop/selection.h */
void selection_init(struct selection *s)
{
	if (s->defined) {
		selection_clear(s, true);
	}

	s->defined = false;
	s->start_idx = 0;
	s->end_idx = 0;
	s->drag_state = DRAG_NONE;

	selection_reinit(s);
}


/* exported interface documented in desktop/selection.h */
bool
selection_click(struct selection *s,
		struct browser_window *top,
		browser_mouse_state mouse,
		unsigned idx)
{
	browser_mouse_state modkeys;
	int pos = -1;  /* 0 = inside selection, 1 = after it */

	modkeys = (mouse & (BROWSER_MOUSE_MOD_1 | BROWSER_MOUSE_MOD_2));

	top = browser_window_get_root(top);

	if (s->defined) {
		if (idx > s->start_idx) {
			if (idx <= s->end_idx) {
				pos = 0;
			} else {
				pos = 1;
			}
		}
	}

	if (!pos &&
	    ((mouse & BROWSER_MOUSE_DRAG_1) ||
	     (modkeys && (mouse & BROWSER_MOUSE_DRAG_2)))) {
		/* drag-saving selection */
		char *sel = selection_get_copy(s);
		guit->window->drag_save_selection(top->window, sel);
		free(sel);
	} else if (!modkeys) {
		if (pos && (mouse & BROWSER_MOUSE_PRESS_1)) {
			/* Clear the selection if mouse is pressed
			 * outside the selection, Otherwise clear on
			 * release (to allow for drags)
			 */

			selection_clear(s, true);

		} else if (mouse & BROWSER_MOUSE_DRAG_1) {
			/* start new selection drag */

			selection_clear(s, true);

			selection_set_start(s, idx);
			selection_set_end(s, idx);

			s->drag_state = DRAG_END;

			guit->window->event(top->window,
					    GW_EVENT_START_SELECTION);

		} else if (mouse & BROWSER_MOUSE_DRAG_2) {

			/* adjust selection, but only if there is one */
			if (!s->defined) {
				return false;	/* ignore Adjust drags */
			}

			if (pos >= 0) {
				selection_set_end(s, idx);

				s->drag_state = DRAG_END;
			} else {
				selection_set_start(s, idx);

				s->drag_state = DRAG_START;
			}

			guit->window->event(top->window,
					    GW_EVENT_START_SELECTION);

		} else if (mouse & BROWSER_MOUSE_CLICK_2) {

			/* ignore Adjust clicks when there's no selection */
			if (!s->defined) {
				return false;
			}

			if (pos >= 0) {
				selection_set_end(s, idx);
			} else {
				selection_set_start(s, idx);
			}
			s->drag_state = DRAG_NONE;

		} else {
			return false;
		}

	} else {
		/* not our problem */
		return false;
	}

	/* this mouse click is selection-related */
	return true;
}


/* exported interface documented in desktop/selection.h */
void
selection_track(struct selection *s, browser_mouse_state mouse, unsigned idx)
{
	if (!mouse) {
		s->drag_state = DRAG_NONE;
	}

	switch (s->drag_state) {

	case DRAG_START:
		if (idx > s->end_idx) {
			unsigned old_end = s->end_idx;
			selection_set_end(s, idx);
			selection_set_start(s, old_end);
			s->drag_state = DRAG_END;
		} else {
			selection_set_start(s, idx);
		}
		break;

	case DRAG_END:
		if (idx < s->start_idx) {
			unsigned old_start = s->start_idx;
			selection_set_start(s, idx);
			selection_set_end(s, old_start);
			s->drag_state = DRAG_START;
		} else {
			selection_set_end(s, idx);
		}
		break;

	default:
		break;
	}
}


/* exported interface documented in desktop/selection.h */
char *selection_get_copy(struct selection *s)
{
	struct selection_string sel_string = {
		.buffer = NULL,
		.buffer_len = 0,
		.length = 0,

		.n_styles = 0,
		.styles = NULL
	};

	if (s == NULL || !s->defined)
		return NULL;

	if (!selection_copy(s, &sel_string)) {
		free(sel_string.buffer);
		free(sel_string.styles);
		return NULL;
	}

	free(sel_string.styles);

	return sel_string.buffer;
}


/* exported interface documented in desktop/selection.h */
bool selection_copy_to_clipboard(struct selection *s)
{
	struct selection_string sel_string = {
		.buffer = NULL,
		.buffer_len = 0,
		.length = 0,

		.n_styles = 0,
		.styles = NULL
	};

	if (s == NULL || !s->defined) {
		return false;
	}

	if (!selection_copy(s, &sel_string)) {
		free(sel_string.buffer);
		free(sel_string.styles);
		return false;
	}

	guit->clipboard->set(sel_string.buffer,
			     sel_string.length,
			     sel_string.styles,
			     sel_string.n_styles);

	free(sel_string.buffer);
	free(sel_string.styles);

	return true;
}


/* exported interface documented in desktop/selection.h */
bool selection_clear(struct selection *s, bool redraw)
{
	int old_start, old_end;
	bool was_defined;

	assert(s);

	was_defined = s->defined;
	old_start = s->start_idx;
	old_end = s->end_idx;

	s->defined = false;
	s->start_idx = 0;
	s->end_idx = 0;

	if (redraw && was_defined) {
		selection_redraw(s, old_start, old_end);
	}

	return was_defined;
}


/* exported interface documented in desktop/selection.h */
void selection_select_all(struct selection *s)
{
	assert(s);
	s->defined = true;

	selection_set_start(s, 0);
	selection_set_end(s, s->max_idx);
}


/* exported interface documented in desktop/selection.h */
void selection_set_position(struct selection *s, unsigned start, unsigned end)
{
	selection_set_start(s, start);
	selection_set_end(s, end);
}


/* exported interface documented in desktop/selection.h */
bool
selection_highlighted(const struct selection *s,
		      unsigned start,
		      unsigned end,
		      unsigned *start_idx,
		      unsigned *end_idx)
{
	assert(s);

	if (!s->defined) {
		return false;
	}

	if ((end <= s->start_idx) ||
	    (start >= s->end_idx)) {
		return false;
	}

	*start_idx = (s->start_idx >= start) ? (s->start_idx - start) : 0;
	*end_idx = min(end, s->end_idx) - start;

	return true;
}

/* exported interface documented in desktop/selection.h */
bool selection_active(struct selection *s)
{
	return s->defined;
}

bool selection_dragging(struct selection *s)
{
	return s->drag_state != DRAG_NONE;
}

bool selection_dragging_start(struct selection *s)
{
	return s->drag_state == DRAG_START;
}

void selection_drag_end(struct selection *s)
{
	s->drag_state = DRAG_NONE;
}
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/*
 * Copyright 2005 Adrian Lees <adrianl@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
  * Text selection within browser windows (interface).
  */

#ifndef NETSURF_DESKTOP_SELECTION_H_
#define NETSURF_DESKTOP_SELECTION_H_

#include <stdbool.h>
#include "netsurf/mouse.h"

struct box;
struct browser_window;
struct plot_font_style;
struct selection_string;
struct selection;
struct content;

/**
 * determine if a selecion is active
 */
bool selection_active(struct selection *s);

bool selection_dragging(struct selection *s);

bool selection_dragging_start(struct selection *s);

/**
 * Handles completion of a drag operation
 */
void selection_drag_end(struct selection *s);

/**
 * Creates a new selection object associated with a browser window.
 *
 * Used from text and html content handlers
 *
 * \return new selection context
 */
struct selection *selection_create(struct content *c);

/**
 * Destroys a selection object clearing it if nesessary
 *
 * Used from content textsearch
 *
 * \param s selection object
 */
void selection_destroy(struct selection *s);

/**
 * Initialise the selection object to use the given box subtree as its root,
 * ie. selections are confined to that subtree.
 *
 * Used from text and html content handlers
 *
 * \param s selection object
 */
void selection_init(struct selection *s);

/**
 * Initialise the selection object to use the given box subtree as its root,
 * ie. selections are confined to that subtree, whilst maintaining the current
 * selection whenever possible because, for example, it's just the page being
 * resized causing the layout to change.
 *
 * Used from html content handler
 *
 * \param s selection object
 */
void selection_reinit(struct selection *s);

/**
 * Clears the current selection, optionally causing the screen to be updated.
 *
 * Used from text and html content handlers
 *
 * \param s selection object
 * \param redraw true iff the previously selected region of the browser
 *                window should be redrawn
 * \return true if selection was cleared false if not
 */
bool selection_clear(struct selection *s, bool redraw);

/**
 * Selects all the text within the box subtree controlled by
 * this selection object, updating the screen accordingly.
 *
 * Used from text and html content handlers
 *
 * \param s selection object
 */
void selection_select_all(struct selection *s);

/**
 * Set the position of the current selection, updating the screen.
 *
 * Used from content textsearch
 *
 * \param s selection object
 * \param start byte offset within textual representation
 * \param end byte offset within textual representation
 */
void selection_set_position(struct selection *s, unsigned start, unsigned end);

/**
 * Handles mouse clicks (including drag starts) in or near a selection
 *
 * Used from text and html content handlers
 *
 * \param s selection object
 * \param mouse state of mouse buttons and modifier keys
 * \param idx byte offset within textual representation
 * \return true iff the click has been handled by the selection code
 */
bool selection_click(struct selection *s, struct browser_window *top, browser_mouse_state mouse, unsigned idx);

/**
 * Handles movements related to the selection, eg. dragging of start and
 * end points.
 *
 * Used from text and html content handlers
 *
 * \param  s      selection object
 * \param  mouse  state of mouse buttons and modifier keys
 * \param  idx    byte offset within text representation
 */
void selection_track(struct selection *s, browser_mouse_state mouse, unsigned idx);

/**
 * Copy the selected contents to the clipboard
 *
 * Used from text and html content handlers
 *
 * \param s  selection
 * \return true iff successful
 */
bool selection_copy_to_clipboard(struct selection *s);

/**
 * Get copy of selection as string
 *
 * Used from text and html content handlers
 *
 * \param s  selection
 * \return string of selected text, or NULL.  Ownership passed to caller.
 */
char *selection_get_copy(struct selection *s);


/**
 * Tests whether a text range lies partially within the selection, if there is
 * a selection defined, returning the start and end indexes of the bytes
 * that should be selected.
 *
 * Used from text and html content handlers, content textsearch
 *
 * \param  s          the selection object
 * \param  start      byte offset of start of text
 * \param  end        byte offset of end of text
 * \param  start_idx  receives the start index (in bytes) of the highlighted portion
 * \param  end_idx    receives the end index (in bytes)
 * \return true iff part of the given box lies within the selection
 */
bool selection_highlighted(const struct selection *s, unsigned start, unsigned end, unsigned *start_idx, unsigned *end_idx);

bool
selection_string_append(const char *text,
			size_t length,
			bool space,
			struct plot_font_style *style,
			struct selection_string *sel_string);

#endif
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/*
 * Copyright 2011 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * System colour handling implementation.
 */

#include <string.h>

#include "utils/config.h"
#include "utils/utils.h"
#include "utils/log.h"
#include "utils/nsoption.h"
#include "netsurf/css.h"

#include "desktop/system_colour.h"

#define colour_list_len ((NSOPTION_SYS_COLOUR_END - NSOPTION_SYS_COLOUR_START) + 1)

static lwc_string *colour_list[colour_list_len];

static lwc_string **ns_system_colour_pw = NULL;


/* exported interface documented in desktop/system_colour.h */
nserror ns_system_colour_init(void)
{
	unsigned int ccount;

	if (ns_system_colour_pw != NULL)
		return NSERROR_INIT_FAILED;

	/* Intern colour strings */
	for (ccount = 0; ccount < colour_list_len; ccount++) {
		struct nsoption_s *opt;
		opt = &nsoptions[ccount + NSOPTION_SYS_COLOUR_START];
		if (lwc_intern_string(opt->key + SLEN("sys_colour_"),
				      opt->key_len - SLEN("sys_colour_"),
				      &(colour_list[ccount])) != lwc_error_ok) {
			return NSERROR_NOMEM;
		}
	}

	ns_system_colour_pw = colour_list;

	return NSERROR_OK;
}


/* exported interface documented in desktop/system_colour.h */
void ns_system_colour_finalize(void)
{
	unsigned int ccount;

	for (ccount = 0; ccount < colour_list_len; ccount++) {
		lwc_string_unref(colour_list[ccount]);
	}
}


/* exported interface documented in desktop/system_colour.h */
nserror ns_system_colour_char(const char *name, colour *colour_out)
{
	unsigned int ccount;

	for (ccount = 0; ccount < colour_list_len; ccount++) {
		if (strcmp(name,
			   nsoptions[ccount + NSOPTION_SYS_COLOUR_START].key + SLEN("sys_colour_")) == 0) {
			*colour_out = nsoptions[ccount + NSOPTION_SYS_COLOUR_START].value.c;
			return NSERROR_OK;
		}
	}

	return NSERROR_INVALID;
}


/* exported interface documented in desktop/system_colour.h */
css_error ns_system_colour(void *pw, lwc_string *name, css_color *colour)
{
	unsigned int ccount;
	bool match;

	for (ccount = 0; ccount < colour_list_len; ccount++) {
		if (lwc_string_caseless_isequal(name,
				colour_list[ccount],
				&match) == lwc_error_ok && match) {
			*colour = ns_color_to_nscss(nsoptions[ccount + NSOPTION_SYS_COLOUR_START].value.c);
			return CSS_OK;
		}
	}

	return CSS_INVALID;
}
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/*
 * Copyright 2014 vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Interface to system colour values.
 *
 * Netsurf has a list of user configurable colours with frontend
 * specific defaults. These colours are used for the css system
 * colours and to colour and style internally rendered widgets
 * (e.g. cookies treeview or local file directory views.
 */

#ifndef NETSURF_DESKTOP_SYSTEM_COLOUR_H
#define NETSURF_DESKTOP_SYSTEM_COLOUR_H

#include <libcss/libcss.h>

#include "utils/errors.h"
#include "netsurf/types.h"

/**
 * css callback to obtain named system colour.
 *
 * \param[in] pw context unused in implementation
 * \param[in] name The name of the colour being looked up
 * \param[out] color The system colour associated with the name.
 * \return CSS_OK and \a color updated on success else CSS_INVALID if
 *          the \a name is unrecognised
 */
css_error ns_system_colour(void *pw, lwc_string *name, css_color *color);


/**
 * Obtain a system colour from a name.
 *
 * \param[in] name The name of the colour being looked up
 * \param[out] color The system colour associated with the name in the
 *                     netsurf colour representation.
 * \return NSERROR_OK and \a color updated on success else appropriate
 *           error code.
 */
nserror ns_system_colour_char(const char *name, colour *color);


/**
 * Initialise the system colours
 *
 * \return NSERROR_OK on success else appropriate error code.
 */
nserror ns_system_colour_init(void);


/**
 * release any resources associated with the system colours.
 */
void ns_system_colour_finalize(void);

#endif
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/*
 * Copyright 2006 John-Mark Bell <jmb@netsurf-browser.org>
 * Copyright 2009 Paul Blokus <paul_pl@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 *
 * Single/Multi-line UTF-8 text area implementation.
 */

#include <stdint.h>
#include <string.h>

#include "utils/log.h"
#include "utils/utf8.h"
#include "utils/utils.h"
#include "netsurf/browser_window.h"
#include "netsurf/plotters.h"
#include "netsurf/mouse.h"
#include "netsurf/keypress.h"
#include "netsurf/clipboard.h"
#include "netsurf/layout.h"
#include "css/utils.h"

#include "desktop/textarea.h"
#include "desktop/scrollbar.h"
#include "desktop/gui_internal.h"

#define CARET_COLOR 0x0000FF
#define TA_ALLOC_STEP 512

static plot_style_t pstyle_stroke_caret = {
	.stroke_type = PLOT_OP_TYPE_SOLID,
	.stroke_colour = CARET_COLOR,
	.stroke_width = plot_style_int_to_fixed(1),
};

struct line_info {
	unsigned int b_start;		/**< Byte offset of line start */
	unsigned int b_length;		/**< Byte length of line */
	int width;			/**< Width in pixels of line */
};
struct textarea_drag {
	textarea_drag_type type;
	union {
		struct scrollbar* scrollbar;
	} data;
};

struct textarea_utf8 {
	char *data;		/**< UTF-8 text */
	unsigned int alloc;	/**< Size of allocated text */
	unsigned int len;	/**< Length of text, in bytes */
	unsigned int utf8_len;	/**< Length of text, in characters without
				 *   trailing NULL */
};

struct textarea_undo_detail {
	unsigned int b_start;	/**< Offset to detail's text in undo buffer */
	unsigned int b_end;	/**< End of text (exclusive) */
	unsigned int b_limit;	/**< End of detail space (exclusive) */

	unsigned int b_text_start;	/**< Start of textarea text. */
	unsigned int b_text_end;	/**< End of textarea text (exclusive) */
};

struct textarea_undo {
	unsigned int details_alloc;		/**< Details allocated for */
	unsigned int next_detail;		/**< Next detail pos */
	unsigned int last_detail;		/**< Last detail used */
	struct textarea_undo_detail *details;	/**< Array of undo details */

	struct textarea_utf8 text;
};

struct textarea {

	int scroll_x, scroll_y;		/**< scroll offsets for the textarea */

	struct scrollbar *bar_x;	/**< Horizontal scroll. */
	struct scrollbar *bar_y;	/**< Vertical scroll. */

	unsigned int flags;		/**< Textarea flags */
	int vis_width;			/**< Visible width, in pixels */
	int vis_height;			/**< Visible height, in pixels */

	int pad_top;		/**< Top padding, inside border, in pixels */
	int pad_right;		/**< Right padding, inside border, in pixels */
	int pad_bottom;		/**< Bottom padding, inside border, in pixels */
	int pad_left;		/**< Left padding, inside border, in pixels */

	int border_width;	/**< Border width, in pixels */
	colour border_col;	/**< Border colour */

	int text_y_offset;		/**< Vertical dist to 1st line top */
	int text_y_offset_baseline;	/**< Vertical dist to 1st baseline */

	plot_font_style_t fstyle;	/**< Text style, inc. textarea bg col */
	plot_font_style_t sel_fstyle;	/**< Selected text style */
	int line_height;		/**< Line height obtained from style */

	struct textarea_utf8 text;	/**< Textarea text content */
#define PASSWORD_REPLACEMENT "\xe2\x80\xa2"
#define PASSWORD_REPLACEMENT_W (sizeof(PASSWORD_REPLACEMENT) - 1)
	struct textarea_utf8 password;	/**< Text for obscured display */

	struct textarea_utf8 *show;	/**< Points at .text or .password */

	struct {
		int line;		/**< Line caret is on */
		int byte_off;		/**< Character index of caret on line */
	} caret_pos;

	int caret_x;			/**< cached X coordinate of the caret */
	int caret_y;			/**< cached Y coordinate of the caret */

	int sel_start;	/**< Character index of sel start (inclusive) */
	int sel_end;	/**< Character index of sel end (exclusive) */

	int h_extent;			/**< Width of content in px */
	int v_extent;			/**< Height of content in px */

	int line_count;			/**< Count of lines */

#define LINE_CHUNK_SIZE 32
	struct line_info *lines;	/**< Line info array */
	unsigned int lines_alloc_size;	/**< Number of LINE_CHUNK_SIZEs */

	/** Callback function for messages to client */
	textarea_client_callback callback;

	void *data;		/**< Client data for callback */

	int drag_start;		/**< Byte offset of drag start (in ta->show) */
	struct textarea_drag drag_info;	/**< Drag information */

	struct textarea_undo undo; /**< Undo/redo information */
};



/**
 * Normalises any line endings within the text, replacing CRLF or CR with
 * LF as necessary. If the textarea is single line, then all linebreaks are
 * converted into spaces.
 *
 * \param ta		Text area
 * \param b_start	Byte offset to start at
 * \param b_len		Byte length to check
 */
static void textarea_normalise_text(struct textarea *ta,
		unsigned int b_start, unsigned int b_len)
{
	bool multi = (ta->flags & TEXTAREA_MULTILINE) ? true : false;
	struct textarea_msg msg;
	unsigned int index;

	/* Remove CR characters. If it's a CRLF pair delete the CR, or replace
	 * CR with LF otherwise.
	 */
	for (index = 0; index < b_len; index++) {
		if (ta->text.data[b_start + index] == '\r') {
			if (b_start + index + 1 <= ta->text.len &&
					ta->text.data[b_start + index + 1] ==
							'\n') {
				ta->text.len--;
				ta->text.utf8_len--;
				memmove(ta->text.data + b_start + index,
						ta->text.data + b_start +
								index + 1,
						ta->text.len - b_start - index);
			}
			else
				ta->text.data[b_start + index] = '\n';
		}
		/* Replace newlines with spaces if this is a single line
		 * textarea.
		 */
		if (!multi && (ta->text.data[b_start + index] == '\n'))
			ta->text.data[b_start + index] = ' ';
	}

	/* Build text modified message */
	msg.ta = ta;
	msg.type = TEXTAREA_MSG_TEXT_MODIFIED;
	msg.data.modified.text = ta->text.data;
	msg.data.modified.len = ta->text.len;

	/* Pass message to client */
	ta->callback(ta->data, &msg);
}


/**
 * Reset the selection (no redraw)
 *
 * \param ta Text area
 */
static inline void textarea_reset_selection(struct textarea *ta)
{
	ta->sel_start = ta->sel_end = -1;
}


/**
 * Get the caret's position
 *
 * \param ta Text area
 * \return 0-based byte offset of caret location, or -1 on error
 */
static int textarea_get_caret(struct textarea *ta)
{
	/* Ensure caret isn't hidden */
	if (ta->caret_pos.byte_off < 0)
		textarea_set_caret(ta, 0);

	/* If the text is a trailing NULL only */
	if (ta->text.utf8_len == 0)
		return 0;

	/* If caret beyond text */
	if (ta->caret_pos.line >= ta->line_count)
		return ta->show->len - 1;

	/* Byte offset of line, plus byte offset of caret on line */
	return ta->lines[ta->caret_pos.line].b_start + ta->caret_pos.byte_off;
}


/**
 * Scrolls a textarea to make the caret visible (doesn't perform a redraw)
 *
 * \param ta	The text area to be scrolled
 * \return 	true if textarea was scrolled false otherwise
 */
static bool textarea_scroll_visible(struct textarea *ta)
{
	int x0, x1, y0, y1; /* area we want caret inside */
	int x, y; /* caret pos */
	int xs = ta->scroll_x;
	int ys = ta->scroll_y;
	int vis;
	int scrollbar_width;
	bool scrolled = false;

	if (ta->caret_pos.byte_off < 0)
		return false;

	scrollbar_width = (ta->bar_y == NULL) ? 0 : SCROLLBAR_WIDTH;
	x0 = ta->border_width + ta->pad_left;
	x1 = ta->vis_width - (ta->border_width + ta->pad_right);

	/* Adjust scroll pos for reduced extents */
	vis = ta->vis_width - 2 * ta->border_width - scrollbar_width;
	if (ta->h_extent - xs < vis)
		xs -= vis - (ta->h_extent - xs);

	/* Get caret pos on screen */
	x = ta->caret_x - xs;

	/* scroll as required */
	if (x < x0)
		xs += (x - x0);
	else if (x > x1)
		xs += (x - x1);

	if (ta->bar_x == NULL && ta->scroll_x != 0 &&
			ta->flags & TEXTAREA_MULTILINE) {
		/* Scrollbar removed, set to zero */
		ta->scroll_x = 0;
		scrolled = true;

	} else if (xs != ta->scroll_x) {
		/* Scrolled, set new pos. */
		if (ta->bar_x != NULL) {
			scrollbar_set(ta->bar_x, xs, false);
			xs = scrollbar_get_offset(ta->bar_x);
			if (xs != ta->scroll_x) {
				ta->scroll_x = xs;
				scrolled = true;
			}

		} else if (!(ta->flags & TEXTAREA_MULTILINE)) {
			ta->scroll_x = xs;
			scrolled = true;
		}
	}

	/* check and change vertical scroll */
	if (ta->flags & TEXTAREA_MULTILINE) {
		scrollbar_width = (ta->bar_x == NULL) ? 0 : SCROLLBAR_WIDTH;
		y0 = 0;
		y1 = ta->vis_height - 2 * ta->border_width -
				ta->pad_top - ta->pad_bottom;

		/* Adjust scroll pos for reduced extents */
		vis = ta->vis_height - 2 * ta->border_width - scrollbar_width;
		if (ta->v_extent - ys < vis)
			ys -= vis - (ta->v_extent - ys);

		/* Get caret pos on screen */
		y = ta->caret_y - ys;

		/* scroll as required */
		if (y < y0)
			ys += (y - y0);
		else if (y + ta->line_height > y1)
			ys += (y + ta->line_height - y1);

		if (ys != ta->scroll_y && ta->bar_y != NULL) {
			/* Scrolled, set new pos. */
			scrollbar_set(ta->bar_y, ys, false);
			ys = scrollbar_get_offset(ta->bar_y);
			if (ys != ta->scroll_y) {
				ta->scroll_y = ys;
				scrolled = true;
			}

		} else if (ta->bar_y == NULL && ta->scroll_y != 0) {
			/* Scrollbar removed, set to zero */
			ta->scroll_y = 0;
			scrolled = true;
		}
	}

	return scrolled;
}


/**
 * Set the caret position
 *
 * \param ta		Text area
 * \param caret_b	Byte offset to caret
 * \return true iff caret placement caused a scroll
 */
static bool textarea_set_caret_internal(struct textarea *ta, int caret_b)
{
	unsigned int b_off;
	int i;
	int index;
	int x, y;
	int x0, y0, x1, y1;
	int width, height;
	struct textarea_msg msg;
	bool scrolled = false;

	if (caret_b != -1 && caret_b > (signed)(ta->show->len - 1))
		caret_b = ta->show->len - 1;

	/* Delete the old caret */
	if (ta->caret_pos.byte_off != -1 &&
			ta->flags & TEXTAREA_INTERNAL_CARET) {
		x0 = ta->caret_x - ta->scroll_x;
		y0 = ta->caret_y - ta->scroll_y;
		width = 2;
		height = ta->line_height;

		msg.ta = ta;
		msg.type = TEXTAREA_MSG_REDRAW_REQUEST;
		msg.data.redraw.x0 = x0;
		msg.data.redraw.y0 = y0;
		msg.data.redraw.x1 = x0 + width;
		msg.data.redraw.y1 = y0 + height;

		/* Ensure it is hidden */
		ta->caret_pos.byte_off = -1;

		ta->callback(ta->data, &msg);
	}

	/* check if the caret has to be drawn at all */
	if (caret_b != -1) {
		/* Find byte offset of caret position */
		b_off = caret_b;

		/* Now find line in which byte offset appears */
		for (i = 0; i < ta->line_count - 1; i++)
			if (ta->lines[i + 1].b_start > b_off)
				break;

		/* Set new caret pos */
		ta->caret_pos.line = i;
		ta->caret_pos.byte_off = b_off - ta->lines[i].b_start;

		/* Finally, redraw the caret */
		index = textarea_get_caret(ta);

		/* find byte offset of caret position */
		b_off = index;

		guit->layout->width(&ta->fstyle,
				ta->show->data +
				ta->lines[ta->caret_pos.line].b_start,
				b_off - ta->lines[ta->caret_pos.line].b_start,
				&x);

		x += ta->border_width + ta->pad_left;
		ta->caret_x = x;
		y = ta->line_height * ta->caret_pos.line + ta->text_y_offset;
		ta->caret_y = y;

		scrolled = textarea_scroll_visible(ta);

		if (!scrolled && ta->flags & TEXTAREA_INTERNAL_CARET) {
			/* Didn't scroll, just moved caret.
			 * Caret is internal caret, redraw it */
			x -= ta->scroll_x;
			y -= ta->scroll_y;
			x0 = max(x - 1, ta->border_width);
			y0 = max(y, 0);
			x1 = min(x + 1, ta->vis_width - ta->border_width);
			y1 = min(y + ta->line_height,
					ta->vis_height);

			width = x1 - x0;
			height = y1 - y0;

			if (width > 0 && height > 0) {
				msg.ta = ta;
				msg.type = TEXTAREA_MSG_REDRAW_REQUEST;
				msg.data.redraw.x0 = x0;
				msg.data.redraw.y0 = y0;
				msg.data.redraw.x1 = x0 + width;
				msg.data.redraw.y1 = y0 + height;

				ta->callback(ta->data, &msg);
			}
		} else if (scrolled && !(ta->flags & TEXTAREA_MULTILINE)) {
			/* Textarea scrolled, whole area needs redraw */
			/* With multi-line textareas, the scrollbar
			 * callback will have requested redraw. */
			msg.ta = ta;
			msg.type = TEXTAREA_MSG_REDRAW_REQUEST;
			msg.data.redraw.x0 = 0;
			msg.data.redraw.y0 = 0;
			msg.data.redraw.x1 = ta->vis_width;
			msg.data.redraw.y1 = ta->vis_height;

			ta->callback(ta->data, &msg);
		}

		if (!(ta->flags & TEXTAREA_INTERNAL_CARET)) {
			/* Tell client where caret should be placed */
			struct rect cr = {
				.x0 = ta->border_width,
				.y0 = ta->border_width,
				.x1 = ta->vis_width - ta->border_width -
						((ta->bar_y == NULL) ?
						0 : SCROLLBAR_WIDTH),
				.y1 = ta->vis_height - ta->border_width -
						((ta->bar_x == NULL) ?
						0 : SCROLLBAR_WIDTH)
			};
			msg.ta = ta;
			msg.type = TEXTAREA_MSG_CARET_UPDATE;
			msg.data.caret.type = TEXTAREA_CARET_SET_POS;
			msg.data.caret.pos.x = x - ta->scroll_x;
			msg.data.caret.pos.y = y - ta->scroll_y;
			msg.data.caret.pos.height = ta->line_height;
			msg.data.caret.pos.clip = &cr;

			ta->callback(ta->data, &msg);
		}

	} else if (!(ta->flags & TEXTAREA_INTERNAL_CARET)) {
		/* Caret hidden, and client is responsible: tell client */
		msg.ta = ta;
		msg.type = TEXTAREA_MSG_CARET_UPDATE;
		msg.data.caret.type = TEXTAREA_CARET_HIDE;

		ta->callback(ta->data, &msg);
	}

	return scrolled;
}


/**
 * Selects a character range in the textarea and redraws it
 *
 * \param ta		Text area
 * \param b_start	First character (inclusive) byte offset
 * \param b_end		Last character (exclusive) byte offset
 * \param force_redraw  Redraw whether selection changed or not
 * \return 		true on success false otherwise
 */
static bool textarea_select(struct textarea *ta, int b_start, int b_end,
		bool force_redraw)
{
	int swap;
	bool pre_existing_selection = (ta->sel_start != -1);
	struct textarea_msg msg;

	if (b_start == b_end) {
		textarea_clear_selection(ta);
		return true;
	}

	/* Ensure start is the beginning of the selection */
	if (b_start > b_end) {
		swap = b_start;
		b_start = b_end;
		b_end = swap;
	}

	if (ta->sel_start == b_start && ta->sel_end == b_end &&
			!force_redraw)
		return true;

	msg.ta = ta;
	msg.type = TEXTAREA_MSG_REDRAW_REQUEST;
	msg.data.redraw.x0 = ta->border_width;
	msg.data.redraw.x1 = ta->vis_width - ta->border_width -
			((ta->bar_y == NULL) ? 0 : SCROLLBAR_WIDTH);

	if (force_redraw) {
		/* Asked to redraw everything */
		msg.data.redraw.y0 = ta->border_width;
		msg.data.redraw.y1 = ta->vis_height - ta->border_width -
				((ta->bar_x == NULL) ? 0 : SCROLLBAR_WIDTH);
	} else {
		/* Try to minimise redraw region */
		unsigned int b_low, b_high;
		int line_start = 0, line_end = 0;

		if (!pre_existing_selection) {
			/* There's a new selection */
			b_low = b_start;
			b_high = b_end;

		} else if (ta->sel_start != b_start && ta->sel_end != b_end) {
			/* Both ends of the selection have moved */
			b_low = (ta->sel_start < b_start) ?
					ta->sel_start : b_start;
			b_high = (ta->sel_end > b_end) ?
					ta->sel_end : b_end;

		} else if (ta->sel_start != b_start) {
			/* Selection start changed */
			if ((signed)ta->sel_start < b_start) {
				b_low = ta->sel_start;
				b_high = b_start;
			} else {
				b_low = b_start;
				b_high = ta->sel_start;
			}

		} else {
			/* Selection end changed */
			if ((signed)ta->sel_end < b_end) {
				b_low = ta->sel_end;
				b_high = b_end;
			} else {
				b_low = b_end;
				b_high = ta->sel_end;
			}
		}

		/* Find redraw start/end lines */
		for (line_end = 0; line_end < ta->line_count - 1; line_end++)
			if (ta->lines[line_end + 1].b_start > b_low) {
				line_start = line_end;
				break;
			}
		for (; line_end < ta->line_count - 1; line_end++)
			if (ta->lines[line_end + 1].b_start > b_high)
				break;

		/* Set vertical redraw range */
		msg.data.redraw.y0 = max(ta->border_width,
				ta->line_height * line_start +
				ta->text_y_offset - ta->scroll_y);
		msg.data.redraw.y1 = min(ta->vis_height - ta->border_width -
				((ta->bar_x == NULL) ? 0 : SCROLLBAR_WIDTH),
				ta->line_height * line_end + ta->text_y_offset +
				ta->line_height - ta->scroll_y);
	}

	ta->callback(ta->data, &msg);

	ta->sel_start = b_start;
	ta->sel_end = b_end;

	if (!pre_existing_selection && ta->sel_start != -1) {
		/* Didn't have a selection before, but do now */
		msg.type = TEXTAREA_MSG_SELECTION_REPORT;

		msg.data.selection.have_selection = true;
		msg.data.selection.read_only = (ta->flags & TEXTAREA_READONLY);

		ta->callback(ta->data, &msg);

		if (!(ta->flags & TEXTAREA_INTERNAL_CARET)) {
			/* Caret hidden, and client is responsible */
			msg.type = TEXTAREA_MSG_CARET_UPDATE;
			msg.data.caret.type = TEXTAREA_CARET_HIDE;

			ta->callback(ta->data, &msg);
		}
	}

	return true;
}


/**
 * Selects a text fragment, relative to current caret position.
 *
 * \param ta  Text area
 * \return True on success, false otherwise
 */
static bool textarea_select_fragment(struct textarea * ta)
{
	int caret_pos;
	size_t sel_start, sel_end;

	/* Fragment separators must be suitable for URLs and ordinary text */
	static const char *sep = " /:.\r\n";

	caret_pos = textarea_get_caret(ta);
	if (caret_pos < 0) {
		return false;
	}

	if (ta->show->len == 0) {
		return false;
	}

	/* Compute byte offset of caret position */
	for (sel_start = (caret_pos > 0 ? caret_pos - 1 : caret_pos);
			sel_start > 0; sel_start--) {
		/* Cache the character offset of the last separator */
		if (strchr(sep, ta->show->data[sel_start]) != NULL) {
			/* Found start,
			 * add one to start to skip over separator */
			sel_start++;
			break;
		}
	}

	/* Search for next separator, if any */
	for (sel_end = caret_pos; sel_end < ta->show->len - 1; sel_end++) {
		if (strchr(sep, ta->show->data[sel_end]) != NULL) {
			break;
		}
	}

	if (sel_start < sel_end) {
		textarea_select(ta, sel_start, sel_end, false);
		return true;
	}

	return false;
}


/**
 * Selects paragraph, at current caret position.
 *
 * \param ta  textarea widget
 * \return True on success, false otherwise
 */
static bool textarea_select_paragraph(struct textarea * ta)
{
	int caret_pos;
	size_t sel_start, sel_end;

	caret_pos = textarea_get_caret(ta);
	if (caret_pos < 0) {
		return false;
	}

	/* Work back from caret, looking for a place to start selection */
	for (sel_start = (caret_pos > 0 ? caret_pos - 1 : caret_pos);
			sel_start > 0; sel_start--) {
		/* Set selection start as character after any new line found */
		if (ta->show->data[sel_start] == '\n') {
			/* Add one to start to skip over separator */
			sel_start++;
			break;
		}
	}

	/* Search for end of selection */
	for (sel_end = caret_pos; sel_end < ta->show->len - 1; sel_end++) {
		if (ta->show->data[sel_end] == '\n') {
			break;
		}
	}

	if (sel_start < sel_end) {
		textarea_select(ta, sel_start, sel_end, false);
		return true;
	}

	return false;
}


/**
 * Callback for scrollbar widget.
 */
static void textarea_scrollbar_callback(void *client_data,
		struct scrollbar_msg_data *scrollbar_data)
{
	struct textarea *ta = client_data;
	struct textarea_msg msg;

	switch(scrollbar_data->msg) {
	case SCROLLBAR_MSG_MOVED:
		/* Scrolled; redraw everything */
		ta->scroll_x = scrollbar_get_offset(ta->bar_x);
		ta->scroll_y = scrollbar_get_offset(ta->bar_y);

		msg.ta = ta;
		msg.type = TEXTAREA_MSG_REDRAW_REQUEST;
		msg.data.redraw.x0 = 0;
		msg.data.redraw.y0 = 0;
		msg.data.redraw.x1 = ta->vis_width;
		msg.data.redraw.y1 = ta->vis_height;

		ta->callback(ta->data, &msg);

		if (!(ta->flags & TEXTAREA_INTERNAL_CARET) &&
				ta->sel_start < 0 &&
				ta->caret_pos.byte_off >= 0) {
			/* Tell client where caret should be placed */
			int x = ta->caret_x - ta->scroll_x;
			int y = ta->caret_y - ta->scroll_y;
			int h = ta->line_height;
			struct rect cr = {
				.x0 = ta->border_width,
				.y0 = ta->border_width,
				.x1 = ta->vis_width - ta->border_width -
						((ta->bar_y == NULL) ?
						0 : SCROLLBAR_WIDTH),
				.y1 = ta->vis_height - ta->border_width -
						((ta->bar_x == NULL) ?
						0 : SCROLLBAR_WIDTH)
			};

			msg.ta = ta;
			msg.type = TEXTAREA_MSG_CARET_UPDATE;

			if ((x >= cr.x0 && x < cr.x1) &&
					(y + h >= cr.y0 && y < cr.y1)) {
				/* Caret inside textarea */
				msg.data.caret.type = TEXTAREA_CARET_SET_POS;
				msg.data.caret.pos.x = x;
				msg.data.caret.pos.y = y;
				msg.data.caret.pos.height = h;
				msg.data.caret.pos.clip = &cr;
			} else {
				/* Caret fully outside textarea */
				msg.data.caret.type = TEXTAREA_CARET_HIDE;
			}

			ta->callback(ta->data, &msg);
		}
		break;

	case SCROLLBAR_MSG_SCROLL_START:
		ta->drag_info.type = TEXTAREA_DRAG_SCROLLBAR;
		ta->drag_info.data.scrollbar = scrollbar_data->scrollbar;

		msg.ta = ta;
		msg.type = TEXTAREA_MSG_DRAG_REPORT;
		msg.data.drag = ta->drag_info.type;

		/* Tell client we're handling a drag */
		ta->callback(ta->data, &msg);
		break;

	case SCROLLBAR_MSG_SCROLL_FINISHED:
		ta->drag_info.type = TEXTAREA_DRAG_NONE;

		msg.ta = ta;
		msg.type = TEXTAREA_MSG_DRAG_REPORT;
		msg.data.drag = ta->drag_info.type;

		/* Tell client we finished handling the drag */
		ta->callback(ta->data, &msg);
		break;

	default:
		break;
	}
}



/**
 * Reflow a single line textarea
 *
 * \param ta 	Textarea widget to reflow
 * \param b_off	0-based byte offset in ta->show's text to start of modification
 * \param r	Modified/reduced to area where redraw is required
 * \return true on success false otherwise
 */
static bool textarea_reflow_singleline(struct textarea *ta, size_t b_off,
		struct rect *r)
{
	int x;
	int shift;
	int retained_width = 0;
	int w = ta->vis_width - 2 * ta->border_width -
			ta->pad_left - ta->pad_right;

	assert(!(ta->flags & TEXTAREA_MULTILINE));

	if (ta->lines == NULL) {
		ta->lines =
			malloc(LINE_CHUNK_SIZE * sizeof(struct line_info));
		if (ta->lines == NULL) {
			NSLOG(netsurf, INFO, "malloc failed");
			return false;
		}
		ta->lines_alloc_size = LINE_CHUNK_SIZE;

		ta->lines[0].b_start = 0;
		ta->lines[0].b_length = 0;
		ta->lines[0].width = 0;
	}

	if (ta->flags & TEXTAREA_PASSWORD &&
			ta->text.utf8_len != ta->password.utf8_len) {
		/* Make password-obscured text have same number of
		 * characters as underlying text */
		unsigned int c, b;
		int diff = ta->text.utf8_len - ta->password.utf8_len;
		unsigned int rep_len = PASSWORD_REPLACEMENT_W;
		unsigned int b_len = ta->text.utf8_len * rep_len + 1;

		if (diff > 0 && b_len > ta->password.alloc) {
			/* Increase password alloaction */
			char *temp = realloc(ta->password.data,
					b_len + TA_ALLOC_STEP);
			if (temp == NULL) {
				NSLOG(netsurf, INFO, "realloc failed");
				return false;
			}

			ta->password.data = temp;
			ta->password.alloc = b_len + TA_ALLOC_STEP;
		}

		b_len--;
		for (c = 0; c < b_len; c += rep_len) {
			for (b = 0; b < rep_len; b++) {
				ta->password.data[c + b] =
						PASSWORD_REPLACEMENT[b];
			}
		}
		ta->password.data[b_len] = '\0';
		ta->password.len = b_len + 1;
		ta->password.utf8_len = ta->text.utf8_len;
	}

	/* Measure new width */
	guit->layout->width(&ta->fstyle, ta->show->data,
			ta->show->len - 1, &x);

	/* Get width of retained text */
	if (b_off != ta->lines[0].b_length) {
		guit->layout->width(&ta->fstyle, ta->show->data,
				b_off, &retained_width);
	} else {
		retained_width = ta->lines[0].width;
	}

	shift = ta->border_width + ta->pad_left - ta->scroll_x;

	r->x0 = max(r->x0, retained_width + shift - 1);
	r->x1 = min(r->x1, max(x, ta->lines[0].width) + shift + 1);

	ta->lines[0].b_start = 0;
	ta->lines[0].b_length = ta->show->len - 1;
	ta->lines[0].width = x;

	if (x > w)
		w = x;

	ta->h_extent = w + ta->pad_left + ta->pad_right;
	ta->line_count = 1;

	return true;
}



/**
 * Reflow a multiline textarea from the given line onwards
 *
 * \param ta		Textarea to reflow
 * \param b_start	0-based byte offset in ta->text to start of modification
 * \param b_length	Byte length of change in textarea text
 * \param r		Modified/reduced to area where redraw is required
 * \return true on success false otherwise
 */
static bool textarea_reflow_multiline(struct textarea *ta,
		const size_t b_start, const int b_length, struct rect *r)
{
	char *text;
	unsigned int len;
	unsigned int start;
	size_t b_off;
	size_t b_start_line_end;
	int x;
	char *space, *para_end;
	unsigned int line; /* line count */
	unsigned int scroll_lines;
	int avail_width;
	int h_extent; /* horizontal extent */
	int v_extent; /* vertical extent */
	bool restart = false;
	bool skip_line = false;

	assert(ta->flags & TEXTAREA_MULTILINE);

	if (ta->lines == NULL) {
		ta->lines = calloc(sizeof(struct line_info), LINE_CHUNK_SIZE);
		if (ta->lines == NULL) {
			NSLOG(netsurf, INFO,
			      "Failed to allocate memory for textarea lines");
			return false;
		}
		ta->lines_alloc_size = LINE_CHUNK_SIZE;
	}

	/* Get line of start of changes */
	for (start = 0; (signed) start < ta->line_count - 1; start++)
		if (ta->lines[start + 1].b_start > b_start)
			break;

	/* Find max number of lines before vertical scrollbar is required */
	scroll_lines = (ta->vis_height - 2 * ta->border_width -
				ta->pad_top - ta->pad_bottom) /
				ta->line_height;

	/* Start on the line before the first change, in case the
	 * modification on this line alters what fits on the line
	 * above.  For example adding a space or deleting text on
	 * a soft-wrapped line */
	if (start != 0)
		start--;

	/* Record original end pos of start line */
	b_start_line_end = ta->lines[start].b_start + ta->lines[start].b_length;

	/* During layout we may decide we need to restart again from the
	 * textarea's first line. */
	do {
		/* If a vertical scrollbar has been added or removed, we need
		 * to restart from the first line in the textarea. */
		if (restart)
			start = 0;

		/* Set current line to the starting line */
		line = start;

		/* Find available width */
		avail_width = ta->vis_width - 2 * ta->border_width -
				ta->pad_left - ta->pad_right;
		if (avail_width < 0)
			avail_width = 0;
		h_extent = avail_width;

		/* Set up length of remaining text and offset to current point
		 * in text.  Initially set it to start of textarea */
		len = ta->text.len - 1;
		text = ta->text.data;

		if (line != 0) {
			/* Not starting at the beginning of the textarea, so
			 * jump forward, and make sure the horizontal extents
			 * accommodate the width of the skipped lines. */
			unsigned int i;
			len -= ta->lines[line].b_start;
			text += ta->lines[line].b_start;

			for (i = 0; i < line; i++) {
				if (ta->lines[i].width > h_extent) {
					h_extent = ta->lines[i].width;
				}
			}
		}

		if (ta->text.len == 1) {
			/* Handle empty textarea */
			assert(ta->text.data[0] == '\0');
			ta->lines[line].b_start = 0;
			ta->lines[line].b_length = 0;
			ta->lines[line++].width = 0;
			ta->line_count = 1;
		}

		restart = false;
		for (; len > 0; len -= b_off, text += b_off) {
			/* Find end of paragraph */
			for (para_end = text; para_end < text + len;
					para_end++) {
				if (*para_end == '\n')
					break;
			}

			/* Wrap current line in paragraph */
			guit->layout->split(&ta->fstyle, text, para_end - text,
					avail_width, &b_off, &x);
			/* b_off now marks space, or end of paragraph */

			if (x > h_extent) {
				h_extent = x;
			}
			if (x > avail_width && ta->bar_x == NULL) {
				/* We need to insert a horizontal scrollbar */
				int w = ta->vis_width - 2 * ta->border_width;
				if (scrollbar_create(true, w, w, w,
						ta, textarea_scrollbar_callback,
						     &(ta->bar_x)) != NSERROR_OK) {
					return false;
				}
				if (ta->bar_y != NULL)
					scrollbar_make_pair(ta->bar_x,
							ta->bar_y);
				ta->pad_bottom += SCROLLBAR_WIDTH;

				/* Find new max visible lines */
				scroll_lines = (ta->vis_height -
						2 * ta->border_width -
						ta->pad_top - ta->pad_bottom) /
						ta->line_height;
			}

			/* Ensure enough storage for lines data */
			if (line > ta->lines_alloc_size - 2) {
				/* Up to two lines my be added in a pass */
				struct line_info *temp = realloc(ta->lines,
						(line + 2 + LINE_CHUNK_SIZE) *
						sizeof(struct line_info));
				if (temp == NULL) {
					NSLOG(netsurf, INFO, "realloc failed");
					return false;
				}

				ta->lines = temp;
				ta->lines_alloc_size = line + 2 +
						LINE_CHUNK_SIZE;
			}

			if (para_end == text + b_off && *para_end == '\n') {
				/* Not found any spaces to wrap at, and we
				 * have a newline char */
				ta->lines[line].b_start = text - ta->text.data;
				ta->lines[line].b_length = para_end - text;
				ta->lines[line++].width = x;

				/* Jump newline */
				b_off++;

				if (len - b_off == 0) {
					/* reached end of input;
					 * add last line */
					ta->lines[line].b_start = text +
							b_off - ta->text.data;
					ta->lines[line].b_length = 0;
					ta->lines[line++].width = x;
				}

				if (line > scroll_lines && ta->bar_y == NULL)
					break;

				continue;

			} else if (len - b_off > 0) {
				/* soft wrapped, find last space (if any) */
				for (space = text + b_off; space > text;
						space--) {
					if (*space == ' ')
						break;
				}

				if (space != text)
					b_off = space + 1 - text;
			}

			ta->lines[line].b_start = text - ta->text.data;
			ta->lines[line].b_length = b_off;
			ta->lines[line++].width = x;

			if (line > scroll_lines && ta->bar_y == NULL)
				break;
		}

		if (h_extent <= avail_width && ta->bar_x != NULL) {
			/* We need to remove a horizontal scrollbar */
			scrollbar_destroy(ta->bar_x);
			ta->bar_x = NULL;
			ta->pad_bottom -= SCROLLBAR_WIDTH;

			/* Find new max visible lines */
			scroll_lines = (ta->vis_height - 2 * ta->border_width -
					ta->pad_top - ta->pad_bottom) /
					ta->line_height;
		}

		if (line > scroll_lines && ta->bar_y == NULL) {
			/* Add vertical scrollbar */
			int h = ta->vis_height - 2 * ta->border_width;
			if (scrollbar_create(false, h, h, h,
					     ta, textarea_scrollbar_callback,
					     &(ta->bar_y)) != NSERROR_OK) {
				return false;
			}
			if (ta->bar_x != NULL)
				scrollbar_make_pair(ta->bar_x,
						ta->bar_y);
			ta->pad_right += SCROLLBAR_WIDTH;
			restart = true;

		} else if (line <= scroll_lines && ta->bar_y != NULL) {
			/* Remove vertical scrollbar */
			scrollbar_destroy(ta->bar_y);
			ta->bar_y = NULL;
			ta->pad_right -= SCROLLBAR_WIDTH;
			restart = true;
		}
	} while (restart);

	h_extent += ta->pad_left + ta->pad_right -
			(ta->bar_y != NULL ? SCROLLBAR_WIDTH : 0);
	v_extent = line * ta->line_height + ta->pad_top +
				ta->pad_bottom -
				(ta->bar_x != NULL ? SCROLLBAR_WIDTH : 0);

	if (ta->bar_x != NULL) {
		/* Set horizontal scrollbar extents */
		int w = ta->vis_width - 2 * ta->border_width -
				(ta->bar_y != NULL ? SCROLLBAR_WIDTH : 0);
		scrollbar_set_extents(ta->bar_x, w, w, h_extent);
	}

	if (ta->bar_y != NULL) {
		/* Set vertical scrollbar extents */
		int h = ta->vis_height - 2 * ta->border_width;
		scrollbar_set_extents(ta->bar_y, h,
				h - (ta->bar_x != NULL ? SCROLLBAR_WIDTH : 0),
				v_extent);
	}

	ta->h_extent = h_extent;
	ta->v_extent = v_extent;
	ta->line_count = line;

	/* Update start line end byte pos, if it's increased */
	if (ta->lines[start].b_start + ta->lines[start].b_length >
			b_start_line_end) {
		b_start_line_end = ta->lines[start].b_start +
				ta->lines[start].b_length;
	}

	/* Don't need to redraw above changes, so update redraw request rect */
	if (b_start_line_end < b_start && restart == false) {
		/* Start line is unchanged */
		start++;
		skip_line = true;
	}

	r->y0 = max(r->y0, (signed)(ta->line_height * start +
			ta->text_y_offset - ta->scroll_y));

	/* Reduce redraw region to single line if possible */
	if ((skip_line || start == 0) &&
			ta->lines[start].b_start + ta->lines[start].b_length >=
			b_start + b_length) {
		size_t b_line_end = ta->lines[start].b_start +
				ta->lines[start].b_length;
		text = ta->text.data + b_line_end;
		if (*text == '\0' || *text == '\n') {
			r->y1 = min(r->y1, (signed)
					(ta->line_height * (start + 1) +
					ta->text_y_offset - ta->scroll_y));
			if (b_start > ta->lines[start].b_start &&
					b_start <= b_line_end) {
				/* Remove unchanged text at start of line
				 * from redraw region */
				int retained_width = 0;
				size_t retain_end = b_start -
						ta->lines[start].b_start;
				text = ta->text.data + ta->lines[start].b_start;

				guit->layout->width(&ta->fstyle, text,
						retain_end, &retained_width);

				r->x0 = max(r->x0,
						retained_width +
						ta->border_width +
						ta->pad_left -
						ta->scroll_x - 1);
			}
		}
	}

	return true;
}


/**
 * get byte offset from the beginning of the text for some coordinates
 *
 * \param ta		textarea widget
 * \param x		X coordinate
 * \param y		Y coordinate
 * \param visible	true iff (x,y) is wrt visiable area, false for global
 * \return byte offset
 */
static size_t textarea_get_b_off_xy(struct textarea *ta, int x, int y,
		bool visible)
{
	size_t bpos; /* Byte position in utf8 string */
	int line;

	if (!ta->line_count) {
		return 0;
	}

	x = x - ta->border_width - ta->pad_left +
			(visible ? ta->scroll_x : 0);
	y = y - ta->border_width - ta->pad_top +
			(visible ? ta->scroll_y : 0);

	if (x < 0)
		x = 0;

	line = y / ta->line_height;

	if (ta->line_count - 1 < line)
		line = ta->line_count - 1;
	if (line < 0)
		line = 0;

	/* Get byte position */
	guit->layout->position(&ta->fstyle,
			ta->show->data + ta->lines[line].b_start,
			ta->lines[line].b_length, x, &bpos, &x);


	/* If the calculated byte offset corresponds with the number of bytes
	 * in the line, and the line has been soft-wrapped, then ensure the
	 * caret offset is before the trailing space character, rather than
	 * after it. Otherwise, the caret will be placed at the start of the
	 * following line, which is undesirable.
	 */
	if (ta->flags & TEXTAREA_MULTILINE && ta->lines[line].b_length > 1 &&
			bpos == (unsigned)ta->lines[line].b_length &&
			ta->show->data[ta->lines[line].b_start +
					ta->lines[line].b_length - 1] == ' ')
		bpos--;

	/* Set the return byte offset */
	return bpos + ta->lines[line].b_start;
}


/**
 * Set the caret's position
 *
 * \param ta		textarea widget
 * \param x		X coordinate
 * \param y		Y coordinate
 * \param visible	true iff (x,y) is wrt visiable area, false for global
 * \return true iff caret placement caused a scroll
 */
static bool textarea_set_caret_xy(struct textarea *ta, int x, int y,
		bool visible)
{
	unsigned int b_off = textarea_get_b_off_xy(ta, x, y, visible);

	return textarea_set_caret_internal(ta, b_off);
}


/**
 * Insert text into the textarea
 *
 * \param ta		Textarea widget
 * \param text		UTF-8 text to insert
 * \param b_off		0-based byte offset in ta->show's text to insert at
 * \param b_len		Byte length of UTF-8 text
 * \param byte_delta	Updated to change in byte count in textarea (ta->show)
 * \param r		Modified/reduced to area where redraw is required
 * \return false on memory exhaustion, true otherwise
 *
 * Note: b_off must be for ta->show
 */
static bool textarea_insert_text(struct textarea *ta, const char *text,
		size_t b_off, size_t b_len, int *byte_delta, struct rect *r)
{
	int char_delta;
	const size_t show_b_off = b_off;

	if (ta->flags & TEXTAREA_READONLY)
		return true;

	/* If password field, we must convert from ta->password byte offset to
	 * ta->text byte offset */
	if (ta->flags & TEXTAREA_PASSWORD) {
		size_t c_off;

		c_off = utf8_bounded_length(ta->password.data, b_off);
		b_off = utf8_bounded_byte_length(ta->text.data,
				ta->text.len - 1, c_off);
	}

	/* Find insertion point */
	if (b_off > ta->text.len - 1)
		b_off = ta->text.len - 1;

	if (b_len + ta->text.len >= ta->text.alloc) {
		char *temp = realloc(ta->text.data, b_len + ta->text.len +
				TA_ALLOC_STEP);
		if (temp == NULL) {
			NSLOG(netsurf, INFO, "realloc failed");
			return false;
		}

		ta->text.data = temp;
		ta->text.alloc = b_len + ta->text.len + TA_ALLOC_STEP;
	}

	/* Shift text following up */
	memmove(ta->text.data + b_off + b_len, ta->text.data + b_off,
			ta->text.len - b_off);
	/* Insert new text */
	memcpy(ta->text.data + b_off, text, b_len);

	char_delta = ta->text.utf8_len;
	*byte_delta = ta->text.len;

	/* Update lengths, and normalise */
	ta->text.len += b_len;
	ta->text.utf8_len += utf8_bounded_length(text, b_len);
	textarea_normalise_text(ta, b_off, b_len);

	/* Get byte delta */
	if (ta->flags & TEXTAREA_PASSWORD) {
		char_delta = ta->text.utf8_len - char_delta;
		*byte_delta = char_delta * PASSWORD_REPLACEMENT_W;
	} else {
		*byte_delta = ta->text.len - *byte_delta;
	}

	/* See to reflow */
	if (ta->flags & TEXTAREA_MULTILINE) {
		if (!textarea_reflow_multiline(ta, show_b_off, b_len, r))
			return false;
	} else {
		if (!textarea_reflow_singleline(ta, show_b_off, r))
			return false;
	}

	return true;
}


/**
 * Helper for replace_text function converts character offset to byte offset
 *
 * text		utf8 textarea text object
 * start	start character offset
 * end		end character offset
 * b_start	updated to byte offset of start in text
 * b_end	updated to byte offset of end in text
 */
static inline void textarea_char_to_byte_offset(struct textarea_utf8 *text,
		unsigned int start, unsigned int end,
		size_t *b_start, size_t *b_end)
{
	size_t diff = end - start;
	/* find byte offset of replace start */
	for (*b_start = 0; start-- > 0;
			*b_start = utf8_next(text->data, text->len - 1,
					*b_start))
		; /* do nothing */

	/* find byte length of replaced text */
	for (*b_end = *b_start; diff-- > 0;
			*b_end = utf8_next(text->data, text->len - 1, *b_end))
		; /* do nothing */
}


/**
 * Perform actual text replacment in a textarea
 *
 * \param ta		Textarea widget
 * \param b_start	Start byte index of replaced section (inclusive)
 * \param b_end		End byte index of replaced section (exclusive)
 * \param rep		Replacement UTF-8 text to insert
 * \param rep_len	Byte length of replacement UTF-8 text
 * \param add_to_clipboard	True iff replaced text to be added to clipboard
 * \param byte_delta	Updated to change in byte count in textarea (ta->show)
 * \param r		Updated to area where redraw is required
 * \return false on memory exhaustion, true otherwise
 *
 * Note, b_start and b_end must be the byte offsets in ta->show, so in the
 * password textarea case, they are for ta->password.
 */
static bool textarea_replace_text_internal(struct textarea *ta, size_t b_start,
		size_t b_end, const char *rep, size_t rep_len,
		bool add_to_clipboard, int *byte_delta, struct rect *r)
{
	int char_delta;
	const size_t show_b_off = b_start;
	*byte_delta = 0;

	if ((ta->flags & TEXTAREA_READONLY) &&
			 !(rep == NULL && rep_len == 0 && add_to_clipboard))
		/* Can't edit if readonly, and we're not just copying */
		return true;

	if (b_start > ta->show->len - 1)
		b_start = ta->show->len - 1;
	if (b_end > ta->show->len - 1)
		b_end = ta->show->len - 1;

	/* Set up initial redraw rect */
	r->x0 = ta->border_width;
	r->y0 = ta->border_width;
	r->x1 = ta->vis_width - ta->border_width -
			((ta->bar_y == NULL) ? 0 : SCROLLBAR_WIDTH);
	r->y1 = ta->vis_height - ta->border_width -
			((ta->bar_x == NULL) ? 0 : SCROLLBAR_WIDTH);

	/* Early exit if just inserting */
	if (b_start == b_end && rep != NULL)
		return textarea_insert_text(ta, rep, b_start, rep_len,
				byte_delta, r);

	if (b_start > b_end)
		return false;

	/* Place CUTs on clipboard */
	if (add_to_clipboard) {
		guit->clipboard->set(ta->show->data + b_start, b_end - b_start,
				NULL, 0);
	}

	if (rep == NULL) {
		/* No replacement text */
		return true;
	}

	/* If password field, we must convert from ta->password byte offset to
	 * ta->text byte offset */
	if (ta->flags & TEXTAREA_PASSWORD) {
		size_t c_start, c_end;

		c_start = utf8_bounded_length(ta->password.data, b_start);
		c_end = c_start;
		c_end += utf8_bounded_length(ta->password.data + b_start,
				b_end - b_start);
		textarea_char_to_byte_offset(&ta->text, c_start, c_end,
				&b_start, &b_end);
	}

	/* Ensure textarea's text buffer is large enough */
	if (rep_len + ta->text.len - (b_end - b_start) >= ta->text.alloc) {
		char *temp = realloc(ta->text.data,
				rep_len + ta->text.len - (b_end - b_start) +
					TA_ALLOC_STEP);
		if (temp == NULL) {
			NSLOG(netsurf, INFO, "realloc failed");
			return false;
		}

		ta->text.data = temp;
		ta->text.alloc = rep_len + ta->text.len - (b_end - b_start) +
				TA_ALLOC_STEP;
	}

	/* Shift text following to new position */
	memmove(ta->text.data + b_start + rep_len, ta->text.data + b_end,
			ta->text.len - b_end);

	/* Insert new text */
	memcpy(ta->text.data + b_start, rep, rep_len);

	char_delta = ta->text.utf8_len;
	*byte_delta = ta->text.len;

	/* Update lengths, and normalise */
	ta->text.len += (int)rep_len - (b_end - b_start);
	ta->text.utf8_len = utf8_length(ta->text.data);
	textarea_normalise_text(ta, b_start, rep_len);

	/* Get byte delta */
	if (ta->flags & TEXTAREA_PASSWORD) {
		char_delta = ta->text.utf8_len - char_delta;
		*byte_delta = char_delta * PASSWORD_REPLACEMENT_W;
	} else {
		*byte_delta = ta->text.len - *byte_delta;
	}

	/* See to reflow */
	if (ta->flags & TEXTAREA_MULTILINE) {
		if (!textarea_reflow_multiline(ta, b_start, *byte_delta, r))
			return false;
	} else {
		if (!textarea_reflow_singleline(ta, show_b_off, r))
			return false;
	}

	return true;
}


/**
 * Update undo buffer by adding any text to be replaced, and allocating
 * space as appropriate.
 *
 * \param ta		Textarea widget
 * \param b_start	Start byte index of replaced section (inclusive)
 * \param b_end		End byte index of replaced section (exclusive)
 * \param rep_len	Byte length of replacement UTF-8 text
 * \return false on memory exhaustion, true otherwise
 */
static bool textarea_copy_to_undo_buffer(struct textarea *ta,
		size_t b_start, size_t b_end, size_t rep_len)
{
	struct textarea_undo *undo;
	size_t b_offset;
	unsigned int len = b_end - b_start;

	undo = &ta->undo;

	if (undo->next_detail == 0)
		b_offset = 0;
	else
		b_offset = undo->details[undo->next_detail - 1].b_start +
			   undo->details[undo->next_detail - 1].b_limit;

	len = len > rep_len ? len : rep_len;

	if (b_offset + len >= undo->text.alloc) {
		/* Need more memory for undo buffer */
		char *temp = realloc(undo->text.data,
				b_offset + len + TA_ALLOC_STEP);
		if (temp == NULL) {
			NSLOG(netsurf, INFO, "realloc failed");
			return false;
		}

		undo->text.data = temp;
		undo->text.alloc = b_offset + len + TA_ALLOC_STEP;
	}

	if (undo->next_detail >= undo->details_alloc) {
		/* Need more memory for undo details */
		struct textarea_undo_detail *temp = realloc(undo->details,
				(undo->next_detail + 128) *
				sizeof(struct textarea_undo_detail));
		if (temp == NULL) {
			NSLOG(netsurf, INFO, "realloc failed");
			return false;
		}

		undo->details = temp;
		undo->details_alloc = undo->next_detail + 128;
	}

	/* Put text into buffer */
	memcpy(undo->text.data + b_offset, ta->text.data + b_start,
			b_end - b_start);

	/* Update next_detail */
	undo->details[undo->next_detail].b_start = b_offset;
	undo->details[undo->next_detail].b_end = b_offset + b_end - b_start;
	undo->details[undo->next_detail].b_limit = len;

	undo->details[undo->next_detail].b_text_start = b_start;

	return true;
}


/**
 * Replace text in a textarea, updating undo buffer.
 *
 * \param ta		Textarea widget
 * \param b_start	Start byte index of replaced section (inclusive)
 * \param b_end		End byte index of replaced section (exclusive)
 * \param rep		Replacement UTF-8 text to insert
 * \param rep_len	Byte length of replacement UTF-8 text
 * \param add_to_clipboard	True iff replaced text to be added to clipboard
 * \param byte_delta	Updated to change in byte count in textarea (ta->show)
 * \param r		Updated to area where redraw is required
 * \return false on memory exhaustion, true otherwise
 *
 * Note, b_start and b_end must be the byte offsets in ta->show, so in the
 * password textarea case, they are for ta->password.
 */
static bool textarea_replace_text(struct textarea *ta, size_t b_start,
		size_t b_end, const char *rep, size_t rep_len,
		bool add_to_clipboard, int *byte_delta, struct rect *r)
{
	if (!(b_start != b_end && rep == NULL && add_to_clipboard) &&
			!(ta->flags & TEXTAREA_PASSWORD)) {
		/* Not just copying to clipboard, and not a password field;
		 * Sort out undo buffer. */
		if (textarea_copy_to_undo_buffer(ta, b_start, b_end,
				rep_len) == false)
			return false;
	}

	/* Replace the text in the textarea, and reflow it */
	if (textarea_replace_text_internal(ta, b_start, b_end, rep, rep_len,
			add_to_clipboard, byte_delta, r) == false) {
		return false;
	}

	if (!(b_start != b_end && rep == NULL && add_to_clipboard) &&
			!(ta->flags & TEXTAREA_PASSWORD)) {
		/* Not just copying to clipboard, and not a password field;
		 * Update UNDO buffer */
		ta->undo.details[ta->undo.next_detail].b_text_end =
				b_end + *byte_delta;
		ta->undo.last_detail = ta->undo.next_detail;
		ta->undo.next_detail++;
	}

	return true;
}


/**
 * Undo or redo previous change.
 *
 * \param ta		Textarea widget
 * \param forward	Iff true, redo, else undo
 * \param caret		Updated to new caret pos in textarea (ta->show)
 * \param r		Updated to area where redraw is required
 * \return false if nothing to undo/redo, true otherwise
 */
static bool textarea_undo(struct textarea *ta, bool forward,
		unsigned int *caret, struct rect *r)
{
	unsigned int detail_n;
	struct textarea_undo_detail *detail;
	char *temp = NULL;
	unsigned int b_len;
	unsigned int b_text_len;
	int byte_delta;

	if (ta->flags & TEXTAREA_PASSWORD || ta->flags & TEXTAREA_READONLY)
		/* No undo/redo for password or readonly fields */
		return false;

	if (forward) {
		/* Redo */
		if (ta->undo.next_detail > ta->undo.last_detail)
			/* Nothing to redo */
			return false;

		detail_n = ta->undo.next_detail;
	} else {
		/* Undo */
		if (ta->undo.next_detail == 0)
			/* Nothing to undo */
			return false;

		detail_n = ta->undo.next_detail - 1;
	}

	detail = &(ta->undo.details[detail_n]);

	b_len = detail->b_end - detail->b_start;
	b_text_len = detail->b_text_end - detail->b_text_start;

	/* Take copy of any current textarea text that undo/redo will remove */
	if (detail->b_text_end > detail->b_text_start) {
		temp = malloc(b_text_len);
		if (temp == NULL) {
			/* TODO */
			return false;
		}

		memcpy(temp, ta->text.data + detail->b_text_start, b_text_len);
	}

	/* Replace textarea text with undo buffer text */
	textarea_replace_text_internal(ta,
			detail->b_text_start, detail->b_text_end,
			ta->undo.text.data + detail->b_start, b_len,
			false, &byte_delta, r);

	/* Update undo buffer for redo */
	if (temp != NULL)
		memcpy(ta->undo.text.data + detail->b_start, temp, b_text_len);

	detail->b_text_end = detail->b_text_start + b_len;
	detail->b_end = detail->b_start + b_text_len;

	*caret = detail->b_text_end;

	if (forward) {
		/* Redo */
		ta->undo.next_detail++;
	} else {
		/* Undo */
		ta->undo.next_detail--;
	}

	free(temp);

	return true;
}


/**
 * Handles the end of a drag operation
 *
 * \param ta	Text area
 * \param mouse	the mouse state at drag end moment
 * \param x	X coordinate
 * \param y	Y coordinate
 * \return true if drag end was handled false otherwise
 */
static bool textarea_drag_end(struct textarea *ta, browser_mouse_state mouse,
		int x, int y)
{
	size_t b_end;
	struct textarea_msg msg;

	assert(ta->drag_info.type != TEXTAREA_DRAG_NONE);

	switch (ta->drag_info.type) {
	case TEXTAREA_DRAG_SCROLLBAR:
		if (ta->drag_info.data.scrollbar == ta->bar_x) {
			x -= ta->border_width;
			y -= ta->vis_height - ta->border_width -
					SCROLLBAR_WIDTH;
		} else {
			x -= ta->vis_width - ta->border_width -
					SCROLLBAR_WIDTH;
			y -= ta->border_width;
		}
		scrollbar_mouse_drag_end(ta->drag_info.data.scrollbar,
				mouse, x, y);
		assert(ta->drag_info.type == TEXTAREA_DRAG_NONE);

		/* Return, since drag end already reported to textarea client */
		return true;

	case TEXTAREA_DRAG_SELECTION:
		ta->drag_info.type = TEXTAREA_DRAG_NONE;

		b_end = textarea_get_b_off_xy(ta, x, y, true);

		if (!textarea_select(ta, ta->drag_start, b_end, false))
			return false;

		break;

	default:
		return false;
	}

	/* Report drag end to client, if not already reported */
	assert(ta->drag_info.type == TEXTAREA_DRAG_NONE);

	msg.ta = ta;
	msg.type = TEXTAREA_MSG_DRAG_REPORT;
	msg.data.drag = ta->drag_info.type;

	ta->callback(ta->data, &msg);

	return true;
}


/**
 * Setup text offsets after height / border / padding change
 *
 * \param ta	Textarea widget
 */
static void textarea_setup_text_offsets(struct textarea *ta)
{
	int text_y_offset, text_y_offset_baseline;

	ta->line_height = FIXTOINT(FMUL(FLTTOFIX(1.3), FDIV(FMUL(
			nscss_screen_dpi, FDIV(INTTOFIX(ta->fstyle.size),
			INTTOFIX(PLOT_STYLE_SCALE))), F_72)));

	text_y_offset = text_y_offset_baseline = ta->border_width;
	if (ta->flags & TEXTAREA_MULTILINE) {
		/* Multiline textarea */
		text_y_offset += ta->pad_top;
		text_y_offset_baseline +=
				(ta->line_height * 3 + 2) / 4 + ta->pad_top;
	} else {
		/* Single line text area; text is vertically centered */
		int vis_height = ta->vis_height - 2 * ta->border_width;
		text_y_offset += (vis_height - ta->line_height + 1) / 2;
		text_y_offset_baseline +=
				(2 * vis_height + ta->line_height + 2) / 4;
	}

	ta->text_y_offset = text_y_offset;
	ta->text_y_offset_baseline = text_y_offset_baseline;
}


/**
 * Set font styles up for a textarea.
 *
 * \param[in] ta             Textarea to update.
 * \param[in] fstyle         Font style to set in textarea.
 * \param[in] selected_text  Textarea selected text colour.
 * \param[in] selected_bg    Textarea selection background colour.
 */
static void textarea_set_text_style(
		struct textarea *ta,
		const plot_font_style_t *fstyle,
		colour selected_text,
		colour selected_bg)
{
	ta->fstyle = *fstyle;

	ta->sel_fstyle = *fstyle;
	ta->sel_fstyle.foreground = selected_text;
	ta->sel_fstyle.background = selected_bg;
}


/* exported interface, documented in textarea.h */
struct textarea *textarea_create(const textarea_flags flags,
		const textarea_setup *setup,
		textarea_client_callback callback, void *data)
{
	struct textarea *ret;
	struct rect r = {0, 0, 0, 0};

	/* Sanity check flags */
	assert(!(flags & TEXTAREA_MULTILINE &&
			flags & TEXTAREA_PASSWORD));

	if (callback == NULL) {
		NSLOG(netsurf, INFO, "no callback provided");
		return NULL;
	}

	ret = malloc(sizeof(struct textarea));
	if (ret == NULL) {
		NSLOG(netsurf, INFO, "malloc failed");
		return NULL;
	}

	ret->callback = callback;
	ret->data = data;

	ret->flags = flags;
	ret->vis_width = setup->width;
	ret->vis_height = setup->height;

	ret->pad_top = setup->pad_top;
	ret->pad_right = setup->pad_right;
	ret->pad_bottom = setup->pad_bottom;
	ret->pad_left = setup->pad_left;

	ret->border_width = setup->border_width;
	ret->border_col = setup->border_col;

	textarea_set_text_style(ret,
			&setup->text,
			setup->selected_text,
			setup->selected_bg);

	ret->scroll_x = 0;
	ret->scroll_y = 0;
	ret->bar_x = NULL;
	ret->bar_y = NULL;
	ret->h_extent = setup->width;
	ret->v_extent = setup->height;
	ret->drag_start = 0;
	ret->drag_info.type = TEXTAREA_DRAG_NONE;

	ret->undo.details_alloc = 0;
	ret->undo.next_detail = 0;
	ret->undo.last_detail = 0;
	ret->undo.details = NULL;

	ret->undo.text.data = NULL;
	ret->undo.text.alloc = 0;
	ret->undo.text.len = 0;
	ret->undo.text.utf8_len = 0;


	ret->text.data = malloc(TA_ALLOC_STEP);
	if (ret->text.data == NULL) {
		NSLOG(netsurf, INFO, "malloc failed");
		free(ret);
		return NULL;
	}
	ret->text.data[0] = '\0';
	ret->text.alloc = TA_ALLOC_STEP;
	ret->text.len = 1;
	ret->text.utf8_len = 0;

	if (flags & TEXTAREA_PASSWORD) {
		ret->password.data = malloc(TA_ALLOC_STEP);
		if (ret->password.data == NULL) {
			NSLOG(netsurf, INFO, "malloc failed");
			free(ret->text.data);
			free(ret);
			return NULL;
		}
		ret->password.data[0] = '\0';
		ret->password.alloc = TA_ALLOC_STEP;
		ret->password.len = 1;
		ret->password.utf8_len = 0;

		ret->show = &ret->password;

	} else {
		ret->password.data = NULL;
		ret->password.alloc = 0;
		ret->password.len = 0;
		ret->password.utf8_len = 0;

		ret->show = &ret->text;
	}

	ret->line_height = FIXTOINT(FMUL(FLTTOFIX(1.3), FDIV(FMUL(
			nscss_screen_dpi, FDIV(INTTOFIX(setup->text.size),
			INTTOFIX(PLOT_STYLE_SCALE))), F_72)));

	ret->caret_pos.line = ret->caret_pos.byte_off = -1;
	ret->caret_x = 0;
	ret->caret_y = 0;
	ret->sel_start = -1;
	ret->sel_end = -1;

	ret->line_count = 0;
	ret->lines = NULL;
	ret->lines_alloc_size = 0;

	textarea_setup_text_offsets(ret);

	if (flags & TEXTAREA_MULTILINE)
		 textarea_reflow_multiline(ret, 0, 0, &r);
	else
		 textarea_reflow_singleline(ret, 0, &r);

	return ret;
}


/* exported interface, documented in textarea.h */
void textarea_destroy(struct textarea *ta)
{
	if (ta->bar_x)
		scrollbar_destroy(ta->bar_x);
	if (ta->bar_y)
		scrollbar_destroy(ta->bar_y);

	if (ta->flags & TEXTAREA_PASSWORD)
		free(ta->password.data);

	free(ta->undo.text.data);
	free(ta->undo.details);

	free(ta->text.data);
	free(ta->lines);
	free(ta);
}


/* exported interface, documented in textarea.h */
bool textarea_set_text(struct textarea *ta, const char *text)
{
	unsigned int len = strlen(text) + 1;
	struct rect r = {0, 0, 0, 0};

	if (len >= ta->text.alloc) {
		char *temp = realloc(ta->text.data, len + TA_ALLOC_STEP);
		if (temp == NULL) {
			NSLOG(netsurf, INFO, "realloc failed");
			return false;
		}
		ta->text.data = temp;
		ta->text.alloc = len + TA_ALLOC_STEP;
	}

	memcpy(ta->text.data, text, len);
	ta->text.len = len;
	ta->text.utf8_len = utf8_length(ta->text.data);

	ta->undo.next_detail = 0;
	ta->undo.last_detail = 0;

	textarea_normalise_text(ta, 0, len);

	if (ta->flags & TEXTAREA_MULTILINE) {
		 if (!textarea_reflow_multiline(ta, 0, len - 1, &r))
		 	return false;
	} else {
		 if (!textarea_reflow_singleline(ta, 0, &r))
		 	return false;
	}

	return true;
}


/* exported interface, documented in textarea.h */
bool textarea_drop_text(struct textarea *ta, const char *text,
		size_t text_length)
{
	struct textarea_msg msg;
	struct rect r;	/**< Redraw rectangle */
	unsigned int caret_pos;
	int byte_delta;

	if (ta->flags & TEXTAREA_READONLY)
		return false;

	if (text == NULL)
		return false;

	caret_pos = textarea_get_caret(ta);

	if (ta->sel_start != -1) {
		if (!textarea_replace_text(ta, ta->sel_start, ta->sel_end,
				text, text_length, false, &byte_delta, &r))
			return false;

		caret_pos = ta->sel_end;
		ta->sel_start = ta->sel_end = -1;
	} else {
		if (!textarea_replace_text(ta, caret_pos, caret_pos,
				text, text_length, false, &byte_delta, &r))
			return false;
	}

	caret_pos += byte_delta;
	textarea_set_caret_internal(ta, caret_pos);

	msg.ta = ta;
	msg.type = TEXTAREA_MSG_REDRAW_REQUEST;
	msg.data.redraw.x0 = 0;
	msg.data.redraw.y0 = 0;
	msg.data.redraw.x1 = ta->vis_width;
	msg.data.redraw.y1 = ta->vis_height;

	ta->callback(ta->data, &msg);

	return true;
}


/* exported interface, documented in textarea.h */
int textarea_get_text(struct textarea *ta, char *buf, unsigned int len)
{
	if (buf == NULL && len == 0) {
		/* want length */
		return ta->text.len;

	} else if (buf == NULL) {
		/* Can't write to NULL */
		return -1;
	}

	if (len < ta->text.len) {
		NSLOG(netsurf, INFO, "buffer too small");
		return -1;
	}

	memcpy(buf, ta->text.data, ta->text.len);

	return ta->text.len;
}


/* exported interface, documented in textarea.h */
const char * textarea_data(struct textarea *ta, unsigned int *len)
{
	if (len != NULL) {
		*len = ta->text.len;
	}

	return ta->text.data;
}


/* exported interface, documented in textarea.h */
bool textarea_set_caret(struct textarea *ta, int caret)
{
	int b_off;

	if (caret < 0) {
		textarea_set_caret_internal(ta, -1);
	} else if (caret == 0) {
		textarea_set_caret_internal(ta, 0);
	} else {
		b_off = utf8_bounded_byte_length(ta->show->data,
				ta->show->len - 1, caret);
		textarea_set_caret_internal(ta, b_off);
	}

	return true;
}


/* exported interface, documented in textarea.h */
void textarea_redraw(struct textarea *ta, int x, int y, colour bg, float scale,
		const struct rect *clip, const struct redraw_context *ctx)
{
	int line0, line1, line, left, right, line_y;
	int text_y_offset, text_y_offset_baseline;
	unsigned int b_pos, b_len, b_len_part, b_end;
	unsigned int sel_start, sel_end;
	char *line_text;
	struct rect r, s;
	struct rect rect;
	bool selected = false;
	plot_font_style_t fstyle;
	int fsize = ta->fstyle.size;
	int line_height = ta->line_height;
	plot_style_t plot_style_fill_bg = {
		.stroke_type = PLOT_OP_TYPE_NONE,
		.stroke_width = 0,
		.stroke_colour = NS_TRANSPARENT,
		.fill_type = PLOT_OP_TYPE_SOLID,
		.fill_colour = ta->border_col
	};

	r = *clip;

	/* Nothing to render if textarea is outside clip rectangle */
	if (r.x1 < x || r.y1 < y)
		return;
	if (scale == 1.0) {
		if (r.x0 > x + ta->vis_width || r.y0 > y + ta->vis_height)
			return;
	} else {
		if (r.x0 > x + ta->vis_width * scale ||
				r.y0 > y + ta->vis_height * scale)
			return;
	}

	if (ta->lines == NULL)
		/* Nothing to redraw */
		return;

	line0 = (r.y0 - y + ta->scroll_y) / ta->line_height - 1;
	line1 = (r.y1 - y + ta->scroll_y) / ta->line_height + 1;

	if (line0 < 0)
		line0 = 0;
	if (line1 < 0)
		line1 = 0;
	if (ta->line_count - 1 < line0)
		line0 = ta->line_count - 1;
	if (ta->line_count - 1 < line1)
		line1 = ta->line_count - 1;
	if (line1 < line0)
		line1 = line0;

	if (r.x0 < x)
		r.x0 = x;
	if (r.y0 < y)
		r.y0 = y;
	if (scale == 1.0) {
		if (r.x1 > x + ta->vis_width)
			r.x1 = x + ta->vis_width;
		if (r.y1 > y + ta->vis_height)
			r.y1 = y + ta->vis_height;
	} else {
		if (r.x1 > x + ta->vis_width * scale)
			r.x1 = x + ta->vis_width * scale;
		if (r.y1 > y + ta->vis_height * scale)
			r.y1 = y + ta->vis_height * scale;
	}

	ctx->plot->clip(ctx, &r);
	if (ta->border_col != NS_TRANSPARENT &&
			ta->border_width > 0) {
		/* Plot border */
		rect.x0 = x;
		rect.y0 = y;
		rect.x1 = x + ta->vis_width;
		rect.y1 = y + ta->vis_height;
		ctx->plot->rectangle(ctx, &plot_style_fill_bg, &rect);
	}
	if (ta->fstyle.background != NS_TRANSPARENT) {
		/* Plot background */
		plot_style_fill_bg.fill_colour = ta->fstyle.background;
		rect.x0 = x + ta->border_width;
		rect.y0 = y + ta->border_width;
		rect.x1 = x + ta->vis_width - ta->border_width;
		rect.y1 = y + ta->vis_height - ta->border_width;
		ctx->plot->rectangle(ctx, &plot_style_fill_bg, &rect);
	}

	if (scale == 1.0) {
		if (r.x0 < x + ta->border_width)
			r.x0 = x + ta->border_width;
		if (r.x1 > x + ta->vis_width - ta->border_width)
			r.x1 = x + ta->vis_width - ta->border_width;
		if (r.y0 < y + ta->border_width)
			r.y0 = y + ta->border_width;
		if (r.y1 > y + ta->vis_height - ta->border_width -
				(ta->bar_x != NULL ? SCROLLBAR_WIDTH : 0))
			r.y1 = y + ta->vis_height - ta->border_width -
					(ta->bar_x != NULL ? SCROLLBAR_WIDTH :
							0);
	} else {
		if (r.x0 < x + ta->border_width * scale)
			r.x0 = x + ta->border_width * scale;
		if (r.x1 > x + (ta->vis_width - ta->border_width) * scale)
			r.x1 = x + (ta->vis_width - ta->border_width) * scale;
		if (r.y0 < y + ta->border_width * scale)
			r.y0 = y + ta->border_width * scale;
		if (r.y1 > y + (ta->vis_height - ta->border_width -
				(ta->bar_x != NULL ? SCROLLBAR_WIDTH : 0)) *
				scale)
			r.y1 = y + (ta->vis_height - ta->border_width -
					(ta->bar_x != NULL ? SCROLLBAR_WIDTH :
							0)) * scale;
	}

	if (line0 > 0)
		b_pos = ta->lines[line0].b_start;
	else
		b_pos = 0;

	text_y_offset = ta->text_y_offset;
	text_y_offset_baseline = ta->text_y_offset_baseline;

	if (scale != 1.0) {
		text_y_offset *= scale;
		text_y_offset_baseline *= scale;

		fsize *= scale;
		line_height *= scale;
	}

	plot_style_fill_bg.fill_colour = ta->sel_fstyle.background;

	for (line = line0;
	     (line <= line1) &&	(y + line * ta->line_height <= r.y1 + ta->scroll_y);
	     line++) {
		if (ta->lines[line].b_length == 0) {
			b_pos++;
			continue;
		}

		/* reset clip rectangle */
		ctx->plot->clip(ctx, &r);

		b_len = ta->lines[line].b_length;

		b_end = 0;
		right = x + ta->border_width + ta->pad_left - ta->scroll_x;

		line_y = line * ta->line_height - ta->scroll_y;

		if (scale != 1.0) {
			line_y *= scale;
		}

		sel_start = ta->sel_start;
		sel_end = ta->sel_end;

		if (ta->sel_end == -1 || ta->sel_end == ta->sel_start ||
				sel_end < ta->lines[line].b_start ||
				sel_start > ta->lines[line].b_start +
						ta->lines[line].b_length) {
			/* Simple case; no selection on this line */
			fstyle = ta->fstyle;
			fstyle.size = fsize;

			ctx->plot->text(ctx,
					&fstyle,
					x + ta->border_width + ta->pad_left - ta->scroll_x,
					y + line_y + text_y_offset_baseline,
					ta->show->data + ta->lines[line].b_start,
					ta->lines[line].b_length);

			b_pos += b_len;

		} else do {
			/* get length of part of line */
			if (sel_end <= b_pos || sel_start > b_pos + b_len) {
				/* rest of line unselected */
				selected = false;
				b_len_part = b_len;
				fstyle = ta->fstyle;

			} else if (sel_start <= b_pos &&
					sel_end > b_pos + b_len) {
				/* rest of line selected */
				selected = true;
				b_len_part = b_len;
				fstyle = ta->sel_fstyle;

			} else if (sel_start > b_pos) {
				/* next part of line unselected */
				selected = false;
				b_len_part = sel_start - b_pos;
				fstyle = ta->fstyle;

			} else if (sel_end > b_pos) {
				/* next part of line selected */
				selected = true;
				b_len_part = sel_end - b_pos;
				fstyle = ta->sel_fstyle;

			} else {
				assert(0);
			}
			fstyle.size = fsize;

			line_text = &(ta->show->data[ta->lines[line].b_start]);

			/* find b_end for this part of the line */
			b_end += b_len_part;

			/* find clip left/right for this part of line */
			left = right;
			if (b_len_part != b_len) {
				guit->layout->width(&fstyle, line_text, b_end,
						&right);
			} else {
				right = ta->lines[line].width;
				if (scale != 1.0)
					right *= scale;
			}
			right += x + ta->border_width + ta->pad_left -
					ta->scroll_x;

			/* set clip rectangle for line part */
			s = r;

			if (s.x1 <= left || s.x0 > right) {
				/* Skip this span, it's outside the visible */
				b_pos += b_len_part;
				b_len -= b_len_part;
				continue;
			}

			/* Adjust clip rectangle to span limits */
			if (s.x0 < left)
				s.x0 = left;
			if (s.x1 > right)
				s.x1 = right;

			if (right <= left) {
				/* Skip this span, it's outside the visible */
				b_pos += b_len_part;
				b_len -= b_len_part;
				continue;
			}

			ctx->plot->clip(ctx, &s);

			if (selected) {
				/* draw selection fill */
				rect.x0 = s.x0;
				rect.y0 = y + line_y + text_y_offset;
				rect.x1 = s.x1;
				rect.y1 = y + line_y + line_height + text_y_offset;
				ctx->plot->rectangle(ctx, &plot_style_fill_bg, &rect);
			}

			/* draw text */
			ctx->plot->text(ctx,
					&fstyle,
					x + ta->border_width + ta->pad_left - ta->scroll_x,
					y + line_y + text_y_offset_baseline,
					ta->show->data + ta->lines[line].b_start,
					ta->lines[line].b_length);

			b_pos += b_len_part;
			b_len -= b_len_part;

		} while (b_pos < b_pos + b_len);

		/* if there is a newline between the lines, skip it */
		if (line < ta->line_count - 1 &&
				ta->lines[line + 1].b_start !=
						ta->lines[line].b_start +
						ta->lines[line].b_length)
			b_pos++;
	}

	if (ta->flags & TEXTAREA_INTERNAL_CARET &&
			(ta->sel_end == -1 || ta->sel_start == ta->sel_end) &&
			ta->caret_pos.byte_off >= 0) {
		/* No native caret, there is no selection, and caret visible */
		int caret_y = y - ta->scroll_y + ta->caret_y;

		ctx->plot->clip(ctx, &r);

		/* Render our own caret */
		rect.x0 = x - ta->scroll_x + ta->caret_x;
		rect.y0 = caret_y;
		rect.x1 = x - ta->scroll_x + ta->caret_x;
		rect.y1 = caret_y + ta->line_height;
		ctx->plot->line(ctx, &pstyle_stroke_caret, &rect);
	}

	ctx->plot->clip(ctx, clip);

	if (ta->bar_x != NULL) {
		scrollbar_redraw(ta->bar_x,
				x / scale + ta->border_width,
				y / scale + ta->vis_height - ta->border_width -
						SCROLLBAR_WIDTH,
				clip, scale, ctx);
	}

	if (ta->bar_y != NULL) {
		scrollbar_redraw(ta->bar_y,
				x / scale + ta->vis_width - ta->border_width -
						SCROLLBAR_WIDTH,
				y / scale + ta->border_width,
				clip, scale, ctx);
	}
}


/* exported interface, documented in textarea.h */
bool textarea_keypress(struct textarea *ta, uint32_t key)
{
	struct textarea_msg msg;
	struct rect r;	/**< Redraw rectangle */
	char utf8[6];
	unsigned int caret, length, b_off, b_len;
	int h_extent = ta->h_extent;
	int v_extent = ta->v_extent;
	int line;
	int byte_delta = 0;
	int x, y;
	bool redraw = false;
	bool readonly;
	bool bar_x = ta->bar_x;
	bool bar_y = ta->bar_y;

	/* Word separators */
	static const char *sep = " .\n";

	caret = textarea_get_caret(ta);
	line = ta->caret_pos.line;
	readonly = (ta->flags & TEXTAREA_READONLY ? true : false);

	if (!(key <= 0x001F || (0x007F <= key && key <= 0x009F))) {
		/* normal character insertion */
		length = utf8_from_ucs4(key, utf8);
		utf8[length] = '\0';

		if (ta->sel_start != -1) {
			if (!textarea_replace_text(ta,
					ta->sel_start, ta->sel_end, utf8,
					length, false, &byte_delta, &r))
				return false;

			redraw = true;
			caret = ta->sel_end;
			textarea_reset_selection(ta);
		} else {
			if (!textarea_replace_text(ta, caret, caret,
					utf8, length, false, &byte_delta, &r))
				return false;
			redraw = true;
		}
		caret += byte_delta;

	} else switch (key) {
		case NS_KEY_SELECT_ALL:
			textarea_select(ta, 0, ta->show->len - 1, true);
			return true;
		case NS_KEY_COPY_SELECTION:
			if (ta->sel_start != -1) {
				if (!textarea_replace_text(ta,
						ta->sel_start, ta->sel_end,
						NULL, 0, true, &byte_delta, &r))
					return false;
			}
			break;
		case NS_KEY_DELETE_LEFT:
			if (readonly)
				break;
			if (ta->sel_start != -1) {
				if (!textarea_replace_text(ta,
						ta->sel_start, ta->sel_end,
						"", 0, false, &byte_delta, &r))
					return false;

				redraw = true;
				caret = ta->sel_end;
				textarea_reset_selection(ta);
			} else if (caret > 0) {
				b_off = utf8_prev(ta->show->data, caret);
				if (!textarea_replace_text(ta, b_off, caret,
						"", 0, false, &byte_delta, &r))
					return false;
				redraw = true;
			}
			caret += byte_delta;
			break;
		case NS_KEY_DELETE_RIGHT:
			if (readonly)
				break;
			if (ta->sel_start != -1) {
				if (!textarea_replace_text(ta,
						ta->sel_start, ta->sel_end,
						"", 0, false, &byte_delta, &r))
					return false;

				redraw = true;
				caret = ta->sel_end;
				textarea_reset_selection(ta);
			} else if (caret < ta->show->len - 1) {
				b_off = utf8_next(ta->show->data,
						ta->show->len - 1, caret);
				if (!textarea_replace_text(ta, caret, b_off,
						"", 0, false, &byte_delta, &r))
					return false;
				caret = b_off;
				redraw = true;
			}
			caret += byte_delta;
			break;
		case NS_KEY_CR:
		case NS_KEY_NL:
			if (readonly)
				break;

			if (ta->sel_start != -1) {
				if (!textarea_replace_text(ta,
						ta->sel_start, ta->sel_end,
						"\n", 1, false,
						&byte_delta, &r))
					return false;

				redraw = true;
				caret = ta->sel_end;
				textarea_reset_selection(ta);
			} else {
				if (!textarea_replace_text(ta, caret, caret,
						"\n", 1, false,
						&byte_delta, &r))
					return false;
				redraw = true;
			}
			caret += byte_delta;
			break;
		case NS_KEY_PASTE:
		{
			char *clipboard = NULL;
			size_t clipboard_length;

			if (readonly)
				break;

			guit->clipboard->get(&clipboard, &clipboard_length);
			if (clipboard == NULL)
				return false;

			if (ta->sel_start != -1) {
				if (!textarea_replace_text(ta,
						ta->sel_start, ta->sel_end,
						clipboard, clipboard_length,
						false, &byte_delta, &r))
					return false;

				redraw = true;
				caret = ta->sel_end;
				textarea_reset_selection(ta);
			} else {
				if (!textarea_replace_text(ta,
						caret, caret,
						clipboard, clipboard_length,
						false, &byte_delta, &r))
					return false;
				redraw = true;
			}
			caret += byte_delta;

			free(clipboard);
		}
			break;
		case NS_KEY_CUT_SELECTION:
			if (readonly)
				break;
			if (ta->sel_start != -1) {
				if (!textarea_replace_text(ta,
						ta->sel_start, ta->sel_end,
						"", 0, true, &byte_delta, &r))
					return false;

				redraw = true;
				caret = ta->sel_end;
				caret += byte_delta;
				textarea_reset_selection(ta);
			}
			break;
		case NS_KEY_ESCAPE:
			/* Fall through to NS_KEY_CLEAR_SELECTION */
		case NS_KEY_CLEAR_SELECTION:
			return textarea_clear_selection(ta);
		case NS_KEY_LEFT:
			if (readonly)
				break;
			if (caret > 0)
				caret = utf8_prev(ta->show->data, caret);
			if (ta->sel_start != -1) {
				textarea_clear_selection(ta);
			}
			break;
		case NS_KEY_RIGHT:
			if (readonly)
				break;
			if (caret < ta->show->len - 1)
				caret = utf8_next(ta->show->data,
						ta->show->len - 1, caret);
			if (ta->sel_start != -1) {
				textarea_clear_selection(ta);
			}
			break;
		case NS_KEY_UP:
			if (readonly)
				break;
			if (ta->sel_start != -1) {
				textarea_clear_selection(ta);
			}
			if (!(ta->flags & TEXTAREA_MULTILINE))
				break;

			line--;
			if (line < 0)
				line = 0;
			if (line == ta->caret_pos.line)
				break;

			x = ta->caret_x;
			y = ta->text_y_offset_baseline + line * ta->line_height;
			textarea_set_caret_xy(ta, x, y, false);

			return true;
		case NS_KEY_DOWN:
			if (readonly)
				break;
			if (ta->sel_start != -1) {
				textarea_clear_selection(ta);
			}
			if (!(ta->flags & TEXTAREA_MULTILINE))
				break;

			line++;
			if (line > ta->line_count - 1)
				line = ta->line_count - 1;
			if (line == ta->caret_pos.line)
				break;

			x = ta->caret_x;
			y = ta->text_y_offset_baseline + line * ta->line_height;
			textarea_set_caret_xy(ta, x, y, false);

			return true;
		case NS_KEY_PAGE_UP:
			if (!(ta->flags & TEXTAREA_MULTILINE))
				break;
			y = ta->vis_height - 2 * ta->border_width -
					ta->pad_top - ta->pad_bottom -
					ta->line_height;
			textarea_scroll(ta, 0, -y);
			return true;
		case NS_KEY_PAGE_DOWN:
			if (!(ta->flags & TEXTAREA_MULTILINE))
				break;
			y = ta->vis_height - 2 * ta->border_width -
					ta->pad_top - ta->pad_bottom -
					ta->line_height;
			textarea_scroll(ta, 0, y);
			return true;
		case NS_KEY_LINE_START:
			if (readonly)
				break;
			caret -= ta->caret_pos.byte_off;
			if (ta->sel_start != -1) {
				textarea_clear_selection(ta);
			}
			break;
		case NS_KEY_LINE_END:
			if (readonly)
				break;

			caret = ta->lines[line].b_start +
					ta->lines[line].b_length;

			if (!(ta->flags & TEXTAREA_PASSWORD) &&
					caret > 0 &&
					ta->text.data[caret - 1] == ' ')
				caret--;
			if (ta->sel_start != -1) {
				textarea_clear_selection(ta);
			}
			break;
		case NS_KEY_TEXT_START:
			if (readonly)
				break;
			caret = 0;
			if (ta->sel_start != -1) {
				textarea_clear_selection(ta);
			}
			break;
		case NS_KEY_TEXT_END:
			if (readonly)
				break;
			caret = ta->show->len - 1;
			if (ta->sel_start != -1) {
				textarea_clear_selection(ta);
			}
			break;
		case NS_KEY_WORD_LEFT:
			if (readonly)
				break;
			if (caret == 0)
				break;
			caret--;
			while (strchr(sep, ta->show->data[caret]) != NULL &&
					caret > 0)
				caret--;
			for (; caret > 0; caret--) {
				if (strchr(sep, ta->show->data[caret])
						!= NULL) {
					caret++;
					break;
				}
			}
			if (ta->sel_start != -1) {
				textarea_clear_selection(ta);
			}
			break;
		case NS_KEY_WORD_RIGHT:
			if (readonly)
				break;
			if (strchr(sep, ta->show->data[caret]) != NULL &&
					caret < ta->show->len - 1) {
				while (strchr(sep, ta->show->data[caret]) !=
						NULL &&
						caret < ta->show->len - 1) {
					caret++;
				}
				break;
			}
			for (; caret < ta->show->len - 1; caret++) {
				if (strchr(sep, ta->show->data[caret]) != NULL)
					break;
			}
			while (strchr(sep, ta->show->data[caret]) != NULL &&
					caret < ta->show->len - 1)
				caret++;
			if (ta->sel_start != -1) {
				textarea_clear_selection(ta);
			}
			break;
		case NS_KEY_DELETE_LINE:
			if (readonly)
				break;
			if (ta->sel_start != -1) {
				if (!textarea_replace_text(ta,
						ta->sel_start, ta->sel_end,
						"", 0, false, &byte_delta, &r))
					return false;
				redraw = true;
				caret = ta->sel_end;
				textarea_reset_selection(ta);
			} else {
				if (ta->lines[line].b_length != 0) {
					/* Delete line */
					caret = ta->lines[line].b_start;
					b_len = ta->lines[line].b_length;
					if (!textarea_replace_text(ta, caret,
							caret + b_len, "", 0,
							false, &byte_delta, &r))
						return false;
					caret = caret + b_len;
				} else if (caret < ta->show->len - 1) {
					/* Delete blank line */
					if (!textarea_replace_text(ta,
							caret, caret + 1, "", 0,
							false, &byte_delta, &r))
						return false;
					caret++;
				}
				redraw = true;
			}
			caret += byte_delta;
			break;
		case NS_KEY_DELETE_LINE_END:
			if (readonly)
				break;
			if (ta->sel_start != -1) {
				if (!textarea_replace_text(ta,
						ta->sel_start, ta->sel_end,
						"", 0, false, &byte_delta, &r))
					return false;
				redraw = true;
				caret = ta->sel_end;
				textarea_reset_selection(ta);
			} else {
				b_len = ta->lines[line].b_length;
				b_off = ta->lines[line].b_start + b_len;
				if (!textarea_replace_text(ta, caret, b_off,
						"", 0, false, &byte_delta, &r))
					return false;
				caret = b_off;
				redraw = true;
			}
			caret += byte_delta;
			break;
		case NS_KEY_DELETE_LINE_START:
			if (readonly)
				break;
			if (ta->sel_start != -1) {
				if (!textarea_replace_text(ta,
						ta->sel_start, ta->sel_end,
						"", 0, false, &byte_delta, &r))
					return false;
				redraw = true;
				caret = ta->sel_end;
				textarea_reset_selection(ta);
			} else {
				if (!textarea_replace_text(ta,
						caret - ta->caret_pos.byte_off,
						caret, "", 0, false,
						&byte_delta, &r))
					return false;
				redraw = true;
			}
			caret += byte_delta;
			break;
		case NS_KEY_UNDO:
			if (!textarea_undo(ta, false, &caret, &r)) {
				/* We consume the UNDO, even if we can't act
				 * on it. */
				return true;
			}
			if (ta->sel_start != -1) {
				textarea_clear_selection(ta);
			}
			redraw = true;
			break;
		case NS_KEY_REDO:
			if (!textarea_undo(ta, true, &caret, &r)) {
				/* We consume the REDO, even if we can't act
				 * on it. */
				return true;
			}
			if (ta->sel_start != -1) {
				textarea_clear_selection(ta);
			}
			redraw = true;
			break;
		default:
			return false;
	}

	redraw &= !textarea_set_caret_internal(ta, caret);

	/* TODO: redraw only the bit that changed */
	msg.ta = ta;
	msg.type = TEXTAREA_MSG_REDRAW_REQUEST;

	if (bar_x != (ta->bar_x != NULL) || bar_y != (ta->bar_y != NULL) ||
			h_extent != ta->h_extent || v_extent != ta->v_extent) {
		/* Must redraw since scrollbars have changed */
		msg.data.redraw.x0 = ta->border_width;
		msg.data.redraw.y0 = ta->border_width;
		msg.data.redraw.x1 = ta->vis_width - ta->border_width;
		msg.data.redraw.y1 = ta->vis_height - ta->border_width;
		ta->callback(ta->data, &msg);

	} else if (redraw) {
		msg.data.redraw = r;
		ta->callback(ta->data, &msg);
	}

	return true;
}


/* Handle textarea scrollbar mouse action
 * Helper for textarea_mouse_action()
 *
 * \param ta	Text area
 * \param mouse	the mouse state at action moment
 * \param x	X coordinate
 * \param y	Y coordinate
 * \return textarea mouse state
 */
static textarea_mouse_status textarea_mouse_scrollbar_action(
		struct textarea *ta, browser_mouse_state mouse, int x, int y)
{
	int sx, sy; /* xy coord offset for scrollbar */
	int sl; /* scrollbar length */

	assert(SCROLLBAR_MOUSE_USED == (1 << 0));
	assert(TEXTAREA_MOUSE_SCR_USED == (1 << 3));

	/* Existing scrollbar drag */
	if (ta->drag_info.type == TEXTAREA_DRAG_SCROLLBAR) {
		/* Scrollbar drag in progress; pass input to scrollbar */
		if (ta->drag_info.data.scrollbar == ta->bar_x) {
			x -= ta->border_width;
			y -= ta->vis_height - ta->border_width -
					SCROLLBAR_WIDTH;
		} else {
			x -= ta->vis_width - ta->border_width -
					SCROLLBAR_WIDTH;
			y -= ta->border_width;
		}
		return (scrollbar_mouse_action(ta->drag_info.data.scrollbar,
				mouse, x, y) << 3);
	}

	/* Horizontal scrollbar */
	if (ta->bar_x != NULL && ta->drag_info.type == TEXTAREA_DRAG_NONE) {
		/* No drag happening, but mouse input is over scrollbar;
		 * pass input to scrollbar */
		sx = x - ta->border_width;
		sy = y - (ta->vis_height - ta->border_width - SCROLLBAR_WIDTH);
		sl = ta->vis_width - 2 * ta->border_width -
				(ta->bar_y != NULL ? SCROLLBAR_WIDTH : 0);

		if (sx >= 0 && sy >= 0 && sx < sl && sy < SCROLLBAR_WIDTH) {
			return (scrollbar_mouse_action(ta->bar_x, mouse,
					sx, sy) << 3);
		}
	}

	/* Vertical scrollbar */
	if (ta->bar_y != NULL && ta->drag_info.type == TEXTAREA_DRAG_NONE) {
		/* No drag happening, but mouse input is over scrollbar;
		 * pass input to scrollbar */
		sx = x - (ta->vis_width - ta->border_width - SCROLLBAR_WIDTH);
		sy = y - ta->border_width;
		sl = ta->vis_height - 2 * ta->border_width;

		if (sx >= 0 && sy >= 0 && sx < SCROLLBAR_WIDTH && sy < sl) {
			return (scrollbar_mouse_action(ta->bar_y, mouse,
					sx, sy) << 3);
		}
	}

	return TEXTAREA_MOUSE_NONE;
}


/* exported interface, documented in textarea.h */
textarea_mouse_status textarea_mouse_action(struct textarea *ta,
		browser_mouse_state mouse, int x, int y)
{
	int b_start, b_end;
	unsigned int b_off;
	struct textarea_msg msg;
	textarea_mouse_status status = TEXTAREA_MOUSE_NONE;

	if (ta->drag_info.type != TEXTAREA_DRAG_NONE &&
			mouse == BROWSER_MOUSE_HOVER) {
		/* There is a drag that we must end */
		textarea_drag_end(ta, mouse, x, y);
	}

	/* Mouse action might be a scrollbar's responsibility */
	status = textarea_mouse_scrollbar_action(ta, mouse, x, y);
	if (status != TEXTAREA_MOUSE_NONE) {
		/* Mouse action was handled by a scrollbar */
		return status;
	}

	/* Might be outside textarea, and not dragging */
	if ((x >= ta->vis_width || y >= ta->vis_height) &&
			ta->drag_info.type == TEXTAREA_DRAG_NONE &&
			ta->flags & TEXTAREA_MULTILINE) {
		return status;
	}

	status |= TEXTAREA_MOUSE_EDITOR;

	/* Mouse action is textarea's responsibility */
	if (mouse & BROWSER_MOUSE_DOUBLE_CLICK) {
		/* Select word */
		textarea_set_caret_xy(ta, x, y, true);
		textarea_select_fragment(ta);
		status |= TEXTAREA_MOUSE_USED;

	} else if (mouse & BROWSER_MOUSE_TRIPLE_CLICK) {
		/* Select paragraph */
		textarea_set_caret_xy(ta, x, y, true);
		textarea_select_paragraph(ta);
		status |= TEXTAREA_MOUSE_USED;

	} else if (mouse & BROWSER_MOUSE_PRESS_1) {
		/* Place caret */
		b_off = textarea_get_b_off_xy(ta, x, y, true);
		ta->drag_start = b_off;

		textarea_set_caret_internal(ta, b_off);
		if (ta->sel_start != -1) {
			/* Clear selection */
			textarea_clear_selection(ta);
		}
		status |= TEXTAREA_MOUSE_USED;

	} else if (mouse & BROWSER_MOUSE_PRESS_2) {
		b_off = textarea_get_b_off_xy(ta, x, y, true);

		if (ta->sel_start != -1) {
			/* Adjust selection */
			b_start = (ta->sel_end - ta->sel_start) / 2 +
					ta->sel_start;
			b_start = ((unsigned)b_start > b_off) ?
					ta->sel_end : ta->sel_start;
			ta->drag_start = b_start;
			textarea_select(ta, b_start, b_off, false);
		} else {
			/* Select to caret */
			b_start = textarea_get_caret(ta);
			ta->drag_start = b_start;
			textarea_select(ta, b_start, b_off, false);
		}
		status |= TEXTAREA_MOUSE_USED;

	} else if (mouse & (BROWSER_MOUSE_DRAG_1 | BROWSER_MOUSE_DRAG_2)) {
		/* Selection start */
		b_off = textarea_get_b_off_xy(ta, x, y, true);
		b_start = ta->drag_start;
		b_end = b_off;
		ta->drag_info.type = TEXTAREA_DRAG_SELECTION;

		msg.ta = ta;
		msg.type = TEXTAREA_MSG_DRAG_REPORT;
		msg.data.drag = ta->drag_info.type;

		ta->callback(ta->data, &msg);

		textarea_select(ta, b_start, b_end, false);
		status |= TEXTAREA_MOUSE_USED;

	} else if (mouse &
			(BROWSER_MOUSE_HOLDING_1 | BROWSER_MOUSE_HOLDING_2) &&
			ta->drag_info.type == TEXTAREA_DRAG_SELECTION) {
		/* Selection track */
		int scrx = 0;
		int scry = 0;
		int w, h;
		bool need_redraw = false;

		b_off = textarea_get_b_off_xy(ta, x, y, true);
		b_start = ta->drag_start;
		b_end = b_off;

		w = ta->vis_width - ta->border_width -
				((ta->bar_y == NULL) ? 0 : SCROLLBAR_WIDTH);
		h = ta->vis_height - ta->border_width -
				((ta->bar_x == NULL) ? 0 : SCROLLBAR_WIDTH);

		/* selection auto-scroll */
		if (x < ta->border_width)
			scrx = (x - ta->border_width) / 4;
		else if (x > w)
			scrx = (x - w) / 4;

		if (y < ta->border_width)
			scry = (y - ta->border_width) / 4;
		else if (y > h)
			scry = (y - h) / 4;

		if (scrx || scry)
			need_redraw = textarea_scroll(ta, scrx, scry);

		textarea_select(ta, b_start, b_end, need_redraw);
		status |= TEXTAREA_MOUSE_USED;
	}

	if (ta->sel_start != -1) {
		/* Have selection */
		status |= TEXTAREA_MOUSE_SELECTION;
	}

	return status;
}


/* exported interface, documented in textarea.h */
bool textarea_clear_selection(struct textarea *ta)
{
	struct textarea_msg msg;
	int line_end, line_start = 0;

	if (ta->sel_start == -1)
		/* No selection to clear */
		return false;

	/* Find selection start & end lines */
	for (line_end = 0; line_end < ta->line_count - 1; line_end++)
		if (ta->lines[line_end + 1].b_start > (unsigned)ta->sel_start) {
			line_start = line_end;
			break;
		}
	for (; line_end < ta->line_count - 1; line_end++)
		if (ta->lines[line_end + 1].b_start > (unsigned)ta->sel_end)
			break;

	/* Clear selection and redraw */
	textarea_reset_selection(ta);

	msg.ta = ta;
	msg.type = TEXTAREA_MSG_REDRAW_REQUEST;
	msg.data.redraw.x0 = ta->border_width;
	msg.data.redraw.y0 = max(ta->border_width,
			ta->line_height * line_start +
			ta->text_y_offset - ta->scroll_y);
	msg.data.redraw.x1 = ta->vis_width - ta->border_width -
			((ta->bar_y == NULL) ? 0 : SCROLLBAR_WIDTH);
	msg.data.redraw.y1 = min(ta->vis_height - ta->border_width -
			((ta->bar_x == NULL) ? 0 : SCROLLBAR_WIDTH),
			ta->line_height * line_end + ta->text_y_offset +
			ta->line_height - ta->scroll_y);

	ta->callback(ta->data, &msg);

	/* No more selection */
	msg.type = TEXTAREA_MSG_SELECTION_REPORT;

	msg.data.selection.have_selection = false;
	msg.data.selection.read_only = (ta->flags & TEXTAREA_READONLY);

	ta->callback(ta->data, &msg);

	if (!(ta->flags & TEXTAREA_INTERNAL_CARET)) {
		/* Tell client where caret should be placed */
		struct rect cr = {
			.x0 = ta->border_width,
			.y0 = ta->border_width,
			.x1 = ta->vis_width - ta->border_width -
					((ta->bar_y == NULL) ?
					0 : SCROLLBAR_WIDTH),
			.y1 = ta->vis_height - ta->border_width -
					((ta->bar_x == NULL) ?
					0 : SCROLLBAR_WIDTH)
		};
		msg.ta = ta;
		msg.type = TEXTAREA_MSG_CARET_UPDATE;
		msg.data.caret.type = TEXTAREA_CARET_SET_POS;
		msg.data.caret.pos.x = ta->caret_x - ta->scroll_x;
		msg.data.caret.pos.y = ta->caret_y - ta->scroll_y;
		msg.data.caret.pos.height = ta->line_height;
		msg.data.caret.pos.clip = &cr;

		ta->callback(ta->data, &msg);
	}

	return true;
}


/* exported interface, documented in textarea.h */
char *textarea_get_selection(struct textarea *ta)
{
	char *ret;
	size_t b_start, b_end, b_len;

	if (ta->sel_start == -1)
		/* No selection get */
		return NULL;

	b_start = ta->sel_start;
	b_end = ta->sel_end;
	b_len = b_end - b_start;

	if (b_len == 0)
		/* No selection get */
		return NULL;

	ret = malloc(b_len + 1); /* Add space for '\0' */
	if (ret == NULL)
		/* Can't get selection; no memory */
		return NULL;

	memcpy(ret, ta->show->data + b_start, b_len);
	ret[b_len] = '\0';

	return ret;
}


/* exported interface, documented in textarea.h */
void textarea_get_dimensions(struct textarea *ta, int *width, int *height)
{
	if (width != NULL)
		*width = ta->vis_width;
	if (height != NULL)
		*height = ta->vis_height;
}


/* exported interface, documented in textarea.h */
void textarea_set_dimensions(struct textarea *ta, int width, int height)
{
	struct rect r = {0, 0, 0, 0};

	ta->vis_width = width;
	ta->vis_height = height;

	textarea_setup_text_offsets(ta);

	if (ta->flags & TEXTAREA_MULTILINE) {
		 textarea_reflow_multiline(ta, 0, ta->show->len -1, &r);
	} else {
		 textarea_reflow_singleline(ta, 0, &r);
	}
}


/* exported interface, documented in textarea.h */
void textarea_set_layout(
		struct textarea *ta,
		const plot_font_style_t *fstyle,
		int width, int height,
		int top, int right,
		int bottom, int left)
{
	struct rect r = {0, 0, 0, 0};

	ta->vis_width = width;
	ta->vis_height = height;
	ta->pad_top = top;
	ta->pad_right = right + ((ta->bar_y == NULL) ? 0 : SCROLLBAR_WIDTH);
	ta->pad_bottom = bottom + ((ta->bar_x == NULL) ? 0 : SCROLLBAR_WIDTH);
	ta->pad_left = left;

	textarea_set_text_style(ta, fstyle,
			ta->sel_fstyle.foreground,
			ta->sel_fstyle.background);

	textarea_setup_text_offsets(ta);

	if (ta->flags & TEXTAREA_MULTILINE) {
		 textarea_reflow_multiline(ta, 0, ta->show->len -1, &r);
	} else {
		 textarea_reflow_singleline(ta, 0, &r);
	}
}


/* exported interface, documented in textarea.h */
bool textarea_scroll(struct textarea *ta, int scrx, int scry)
{
	bool handled_scroll = false;

	if (ta->flags & TEXTAREA_MULTILINE) {
		/* Multi line textareas have scrollbars to handle this */
		if (ta->bar_x != NULL && scrx != 0 &&
				scrollbar_scroll(ta->bar_x, scrx))
			handled_scroll = true;
		if (ta->bar_y != NULL && scry != 0 &&
				scrollbar_scroll(ta->bar_y, scry))
			handled_scroll = true;

	} else {
		/* Single line.  Can only scroll horizontally. */
		int xs = ta->scroll_x;

		/* Apply offset */
		xs += scrx;

		/* Clamp to limits */
		if (xs < 0)
			xs = 0;
		else if (xs > ta->h_extent - ta->vis_width - ta->border_width)
			xs = ta->h_extent - ta->vis_width - ta->border_width;

		if (xs != ta->scroll_x) {
			ta->scroll_x = xs;
			handled_scroll = true;
		}
	}

	return handled_scroll;
}
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/*
 * Copyright 2006 John-Mark Bell <jmb@netsurf-browser.org>
 * Copyright 2009 Paul Blokus <paul_pl@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Single/Multi-line UTF-8 text area interface
 */

#ifndef NETSURF_DESKTOP_TEXTAREA_H
#define NETSURF_DESKTOP_TEXTAREA_H

#include <stdint.h>
#include <stdbool.h>

#include "netsurf/plot_style.h"
#include "netsurf/mouse.h"

struct textarea;
struct redraw_context;

/**
 * Text area flags
 */
typedef enum {
	TEXTAREA_DEFAULT	= (1 << 0),	/**< Standard input */
	TEXTAREA_MULTILINE	= (1 << 1),	/**< Multiline area */
	TEXTAREA_READONLY	= (1 << 2),	/**< Non-editable */
	TEXTAREA_INTERNAL_CARET	= (1 << 3),	/**< Render own caret */
	TEXTAREA_PASSWORD	= (1 << 4)	/**< Obscured display */
} textarea_flags;


/**
 * Textarea drag status
 */
typedef enum {
	TEXTAREA_DRAG_NONE,
	TEXTAREA_DRAG_SCROLLBAR,
	TEXTAREA_DRAG_SELECTION
} textarea_drag_type;


/**
 * textarea message types
 */
typedef enum {
	TEXTAREA_MSG_DRAG_REPORT,	/**< Textarea drag start/end report */
	TEXTAREA_MSG_SELECTION_REPORT,	/**< Textarea text selection presence */
	TEXTAREA_MSG_REDRAW_REQUEST,	/**< Textarea redraw request */
	TEXTAREA_MSG_CARET_UPDATE,	/**< Textarea caret */
	TEXTAREA_MSG_TEXT_MODIFIED	/**< Textarea text modified */
} textarea_msg_type;


/**
 * textarea message
 */
struct textarea_msg {
	struct textarea *ta;		/**< The textarea widget */

	textarea_msg_type type;		/**< Indicates message data type */
	union {
		textarea_drag_type drag;	/**< With _DRAG_REPORT */
		struct {
			bool have_selection;	/**< Selection exists */
			bool read_only;		/**< Selection can't be cut */
		} selection;			/**< With _SELECTION_REPORT */
		struct rect redraw;		/**< With _REDRAW_REQUEST */
		struct {
			enum {
				TEXTAREA_CARET_SET_POS,	/**< Set coord/height */
				TEXTAREA_CARET_HIDE	/**< Hide */
			} type;
			struct {
				int x;			/**< Caret x-coord */
				int y;			/**< Caret y-coord */
				int height;		/**< Caret height */
				struct rect *clip;	/**< Caret clip rect */
			} pos;			/**< With _CARET_SET_POS */
		} caret;			/**< With _CARET_UPDATE */
		struct {
			const char *text;	/**< UTF8 text */
			unsigned int len;	/**< Byte length of text */
		} modified;			/**< With _TEXT_MODIFIED */
	} data;				/**< Depends on msg type */
};


/**
 * textarea setup parameters
 */
typedef struct textarea_setup {
	int width;		/**< Textarea width */
	int height;		/**< Textarea height */

	int pad_top;		/**< Textarea top padding */
	int pad_right;		/**< Textarea right padding */
	int pad_bottom;		/**< Textarea bottom padding */
	int pad_left;		/**< Textarea left padding */

	int border_width;	/**< Textarea border width */
	colour border_col;	/**< Textarea border colour */

	colour selected_text;	/**< Textarea selected text colour */
	colour selected_bg;	/**< Textarea selection background colour */
	plot_font_style_t text;	/**< Textarea background colour and font */

} textarea_setup;


/**
 * Text area mouse input status flags
 */
typedef enum {
	TEXTAREA_MOUSE_NONE	= 0,		/**< Not relevant */
	TEXTAREA_MOUSE_USED	= (1 <<  0),	/**< Took action with input */
	TEXTAREA_MOUSE_EDITOR	= (1 <<  1),	/**< Hover: caret pointer */
	TEXTAREA_MOUSE_SELECTION= (1 <<  2),	/**< Hover: selection */
	TEXTAREA_MOUSE_SCR_USED	= (1 <<  3),	/**< Scrollbar action */
	TEXTAREA_MOUSE_SCR_BOTH	= (1 <<  4),	/**< Scrolling both bars */
	TEXTAREA_MOUSE_SCR_UP	= (1 <<  5),	/**< Hover: scroll up */
	TEXTAREA_MOUSE_SCR_PUP	= (1 <<  6),	/**< Hover: scroll page up */
	TEXTAREA_MOUSE_SCR_VRT	= (1 <<  7),	/**< Hover: vert. drag bar */
	TEXTAREA_MOUSE_SCR_PDWN	= (1 <<  8),	/**< Hover: scroll page down */
	TEXTAREA_MOUSE_SCR_DWN	= (1 <<  9),	/**< Hover: scroll down */
	TEXTAREA_MOUSE_SCR_LFT	= (1 << 10),	/**< Hover: scroll left */
	TEXTAREA_MOUSE_SCR_PLFT	= (1 << 11),	/**< Hover: scroll page left */
	TEXTAREA_MOUSE_SCR_HRZ	= (1 << 12),	/**< Hover: horiz. drag bar */
	TEXTAREA_MOUSE_SCR_PRGT	= (1 << 13),	/**< Hover: scroll page right */
	TEXTAREA_MOUSE_SCR_RGT	= (1 << 14)	/**< Hover: scroll right */
} textarea_mouse_status;


/**
 * Client callback for the textarea
 *
 * \param data user data passed at textarea creation
 * \param msg textarea message data
 */
typedef void(*textarea_client_callback)(void *data, struct textarea_msg *msg);


/**
 * Create a text area.
 *
 * \param flags flags controlling the text area creation
 * \param setup	textarea settings and style
 * \param callback will be called when textarea wants to redraw
 * \param data	user specified data which will be passed to callbacks
 * \return Opaque handle for textarea or 0 on error
 */
struct textarea *textarea_create(const textarea_flags flags,
		const textarea_setup *setup,
		textarea_client_callback callback, void *data);


/**
 * Destroy a text area
 *
 * \param ta Text area to destroy
 */
void textarea_destroy(struct textarea *ta);


/**
 * Set the text in a text area, discarding any current text
 *
 * \param ta Text area
 * \param text UTF-8 text to set text area's contents to
 * \return true on success, false on memory exhaustion
 */
bool textarea_set_text(struct textarea *ta, const char *text);


/**
 * Insert the text in a text area at the caret, replacing any selection.
 *
 * \param ta Text area
 * \param text UTF-8 text to set text area's contents to
 * \param text_length length of text.
 * \return true on success, false on memory exhaustion or if ta lacks caret
 */
bool textarea_drop_text(struct textarea *ta, const char *text,
		size_t text_length);


/**
 * Extract the text from a text area
 *
 * \param ta Text area
 * \param buf Pointer to buffer to receive data, or NULL
 *            to read length required (includes trailing '\0')
 * \param len Length (bytes) of buffer pointed to by buf, or 0 to read length
 * \return Length (bytes) written/required or -1 on error
 */
int textarea_get_text(struct textarea *ta, char *buf, unsigned int len);


/**
 * Access text data in a text area
 *
 * \param[in]  ta   Text area
 * \param[out] len  Returns byte length of returned text, if passed non-NULL.
 * \return textarea string data.
 */
const char * textarea_data(struct textarea *ta, unsigned int *len);


/**
 * Set the caret's position
 *
 * \param ta	Text area
 * \param caret 0-based character index to place caret at, -1 removes
 *		  the caret
 * \return true on success false otherwise
 */
bool textarea_set_caret(struct textarea *ta, int caret);


/**
 * Handle redraw requests for text areas
 *
 * \param ta	textarea to render
 * \param x	x coordinate of textarea top
 * \param y	y coordinate of textarea left
 * \param bg	background colour under textarea
 * \param scale scale to render at
 * \param clip	clip rectangle
 * \param ctx	current redraw context
 */
void textarea_redraw(struct textarea *ta, int x, int y, colour bg, float scale,
		const struct rect *clip, const struct redraw_context *ctx);


/**
 * Key press handling for text areas.
 *
 * \param ta	The text area which got the keypress
 * \param key	The ucs4 character codepoint
 * \return	true if the keypress is dealt with, false otherwise.
 */
bool textarea_keypress(struct textarea *ta, uint32_t key);


/**
 * Handles all kinds of mouse action
 *
 * \param ta	Text area
 * \param mouse	the mouse state at action moment
 * \param x	X coordinate
 * \param y	Y coordinate
 * \return the textarea mouse status
 */
textarea_mouse_status textarea_mouse_action(struct textarea *ta,
		browser_mouse_state mouse, int x, int y);


/**
 * Clear any selection in the textarea.
 *
 * \param ta textarea widget
 * \return true if there was a selection to clear, false otherwise
 */
bool textarea_clear_selection(struct textarea *ta);


/**
 * Get selected text.
 *
 * ownership of the returned string is passed to caller which needs to
 *  free it.
 *
 * \param ta Textarea widget
 * \return Selected text, or NULL if none.
 */
char *textarea_get_selection(struct textarea *ta);


/**
 * Gets the dimensions of a textarea
 *
 * \param ta		textarea widget
 * \param width		if not NULL, gets updated to the width of the textarea
 * \param height	if not NULL, gets updated to the height of the textarea
 */
void textarea_get_dimensions(struct textarea *ta, int *width, int *height);


/**
 * Set the dimensions of a textarea.
 *
 * This causes a reflow of the text and does not emit a redraw
 * request.  Up to client to call textarea_redraw.
 *
 * \param ta		textarea widget
 * \param width		the new width of the textarea
 * \param height	the new height of the textarea
 */
void textarea_set_dimensions(struct textarea *ta, int width, int height);


/**
 * Set the dimensions and padding of a textarea.
 *
 * This causes a reflow of the text. Does not emit a redraw request.
 * Up to client to call textarea_redraw.
 *
 * \param ta		textarea widget
 * \param width		the new width of the textarea
 * \param height	the new height of the textarea
 * \param top		the new top padding of the textarea
 * \param right		the new right padding of the textarea
 * \param bottom	the new bottom padding of the textarea
 * \param left		the new left padding of the textarea
 */
void textarea_set_layout(
		struct textarea *ta,
		const plot_font_style_t *fstyle,
		int width, int height,
		int top, int right,
		int bottom, int left);


/**
 * Scroll a textarea by an amount.
 *
 * Only does anything if multi-line textarea has scrollbars.  If it
 * scrolls, it will emit a redraw request.
 *
 * \param ta	textarea widget
 * \param scrx	number of px try to scroll in x direction
 * \param scry	number of px try to scroll in y direction
 * \return true iff the textarea was scrolled
 */
bool textarea_scroll(struct textarea *ta, int scrx, int scry);

#endif







netsurf-vince/pdf/desktop/textinput.c

/*
 * Copyright 2003 Phil Mellor <monkeyson@users.sourceforge.net>
 * Copyright 2004 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2004 Andrew Timmins <atimmins@blueyonder.co.uk>
 * Copyright 2004 John Tytgat <joty@netsurf-browser.org>
 * Copyright 2005 Adrian Lees <adrianl@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Textual input handling implementation
 */

#include <assert.h>
#include <ctype.h>
#include <string.h>
#include <dom/dom.h>

#include "utils/log.h"
#include "utils/talloc.h"
#include "utils/utf8.h"
#include "utils/utils.h"
#include "netsurf/types.h"
#include "netsurf/mouse.h"
#include "netsurf/form.h"
#include "netsurf/window.h"
#include "netsurf/browser_window.h"
#include "netsurf/keypress.h"
#include "content/content.h"

#include "desktop/browser_private.h"
#include "desktop/textinput.h"
#include "desktop/gui_internal.h"

/* Define to enable textinput debug */
#undef TEXTINPUT_DEBUG


/* exported interface documented in desktop/textinput.h */
void browser_window_place_caret(struct browser_window *bw, int x, int y,
		int height, const struct rect *clip)
{
	struct browser_window *root_bw;
	int pos_x = 0;
	int pos_y = 0;
	struct rect cr;
	struct rect *crp = NULL;

	/* Find top level browser window */
	root_bw = browser_window_get_root(bw);
	browser_window_get_position(bw, true, &pos_x, &pos_y);

	x = x * bw->scale + pos_x;
	y = y * bw->scale + pos_y;

	if (clip != NULL) {
		cr = *clip;
		cr.x0 += pos_x;
		cr.y0 += pos_y;
		cr.x1 += pos_x;
		cr.y1 += pos_y;
		crp = &cr;
	}

	/** \todo intersect with bw viewport */

	guit->window->place_caret(root_bw->window, x, y, height * bw->scale, crp);

	/* Set focus browser window */
	root_bw->focus = bw;
	root_bw->can_edit = true;
}

/* exported interface documented in desktop/textinput.h */
void browser_window_remove_caret(struct browser_window *bw, bool only_hide)
{
	struct browser_window *root_bw;

	root_bw = browser_window_get_root(bw);
	assert(root_bw != NULL);

	if (only_hide) {
		root_bw->can_edit = true;
	} else {
		root_bw->can_edit = false;
	}

	if (root_bw->window) {
		guit->window->event(root_bw->window, GW_EVENT_REMOVE_CARET);
	}
}

/* exported interface documented in netsurf/keypress.h */
bool browser_window_key_press(struct browser_window *bw, uint32_t key)
{
	struct browser_window *focus = bw->focus;

	assert(bw->window != NULL);

	if (focus == NULL)
		focus = bw;

	if (focus->current_content == NULL)
		return false;

	return content_keypress(focus->current_content, key);
}








netsurf-vince/pdf/desktop/textinput.h

/*
 * Copyright 2003 Phil Mellor <monkeyson@users.sourceforge.net>
 * Copyright 2004 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2004 Andrew Timmins <atimmins@blueyonder.co.uk>
 * Copyright 2004 John Tytgat <joty@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Textual input handling interface
 */

#ifndef NETSURF_DESKTOP_TEXTINPUT_H
#define NETSURF_DESKTOP_TEXTINPUT_H

struct browser_window;

/**
 * Position the caret and assign a callback for key presses.
 *
 * \param bw The browser window in which to place the caret
 * \param x X coordinate of the caret
 * \param y Y coordinate
 * \param height Height of caret
 * \param clip Clip rectangle for caret, or NULL if none
 */
void browser_window_place_caret(struct browser_window *bw, int x, int y,
		int height, const struct rect *clip);

/**
 * Removes the caret and callback for key process.
 *
 * \param bw The browser window from which to remove caret.
 * \param only_hide Revove the caret but leave the textinput editable.
 */
void browser_window_remove_caret(struct browser_window *bw, bool only_hide);


#endif







netsurf-vince/pdf/desktop/theme.h

/*
 * Copyright 2014 Vincent Sanders <vince@nesturf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * GUI Themeing interface.
 */

#ifndef _NETSURF_DESKTOP_THEME_H_
#define _NETSURF_DESKTOP_THEME_H_

/* In platform specific theme_install.c. */

void theme_install_start(struct hlcache_handle *c);


#endif







netsurf-vince/pdf/desktop/treeview.c

/*
 * Copyright 2012 - 2013 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 *
 * Treeview handling implementation.
 */

#include "utils/config.h"

#include <string.h>

#include "utils/utils.h"
#include "utils/log.h"
#include "utils/nsurl.h"
#include "utils/nscolour.h"
#include "utils/nsoption.h"
#include "netsurf/bitmap.h"
#include "netsurf/content.h"
#include "netsurf/plotters.h"
#include "netsurf/clipboard.h"
#include "netsurf/layout.h"
#include "netsurf/keypress.h"
#include "netsurf/core_window.h"
#include "content/hlcache.h"
#include "css/utils.h"

#include "desktop/knockout.h"
#include "desktop/textarea.h"
#include "desktop/treeview.h"
#include "desktop/cw_helper.h"
#include "desktop/gui_internal.h"
#include "desktop/system_colour.h"

/**
 * The maximum horizontal size a treeview can possibly be.
 *
 * \todo get rid of REDRAW_MAX -- need to be able to know window size
 */
#define REDRAW_MAX 8000


/**
 * Treeview handling global context
 */
struct treeview_globals {
	unsigned initialised;
	int line_height;
	int furniture_width;
	int step_width;
	int window_padding;
	int icon_size;
	int icon_step;
	int move_offset;
} tree_g;


/**
 * Section type of a treeview at a point
 */
enum treeview_node_part {
	TV_NODE_PART_TOGGLE,	/**< Expansion toggle */
	TV_NODE_PART_ON_NODE,	/**< Node content (text, icon) */
	TV_NODE_PART_NONE	/**< Empty area */
};


/**
 * Text within a treeview field or node
 */
struct treeview_text {
	const char *data;	/**< Text string */
	uint32_t len;		/**< Length of string in bytes */
	int width;		/**< Width of text in px */
};


/**
 * a treeview field
 */
struct treeview_field {
	/** flags controlling how field is interpreted */
	enum treeview_field_flags flags;

	lwc_string *field; /**< field contents */
	struct treeview_text value; /**< field text */
};


/**
 * flags indicating render state of node.
 */
enum treeview_node_flags {
	TV_NFLAGS_NONE     = 0,		/**< No node flags set */
	TV_NFLAGS_EXPANDED = (1 << 0),	/**< Whether node is expanded */
	TV_NFLAGS_SELECTED = (1 << 1),	/**< Whether node is selected */
	TV_NFLAGS_SPECIAL  = (1 << 2),	/**< Render as special node */
	TV_NFLAGS_MATCHED  = (1 << 3),	/**< Whether node matches search */
};


/**
 * Treeview target position
 */
enum treeview_target_pos {
	TV_TARGET_ABOVE,
	TV_TARGET_INSIDE,
	TV_TARGET_BELOW,
	TV_TARGET_NONE
};


/**
 * Treeview node
 */
struct treeview_node {
	enum treeview_node_flags flags;	/**< Node flags */
	enum treeview_node_type type;	/**< Node type */

	int height;	/**< Includes height of any descendants (pixels) */
	int inset;	/**< Node's inset depending on tree depth (pixels) */

	treeview_node *parent; /**< parent node */
	treeview_node *prev_sib; /**< previous sibling node */
	treeview_node *next_sib; /**< next sibling node */
	treeview_node *children; /**< first child node */

	void *client_data;  /**< Passed to client on node event msg callback */

	struct treeview_text text; /** Text to show for node (default field) */
};


/**
 * Node entry
 *
 * node entry contains a base node at the beginning allowing for
 * trivial containerof by cast and some number of fields.
 */
struct treeview_node_entry {
	treeview_node base; /**< Entry class inherits node base class */
	struct treeview_field fields[FLEX_ARRAY_LEN_DECL];
};


/**
 * A mouse position wrt treeview
 */
struct treeview_pos {
	int x;		/**< Mouse X coordinate */
	int y;		/**< Mouse Y coordinate */
	int node_y;	/**< Top of node at y */
	int node_h;	/**< Height of node at y */
};


/**
 * Treeview drag state
 */
struct treeview_drag {
	enum {
		TV_DRAG_NONE,
		TV_DRAG_SELECTION,
		TV_DRAG_MOVE,
		TV_DRAG_TEXTAREA,
		TV_DRAG_SEARCH,
	} type;	/**< Drag type */
	treeview_node *start_node;	/**< Start node */
	bool selected;			/**< Start node is selected */
	enum treeview_node_part part;	/**< Node part at start */
	struct treeview_pos start;	/**< Start pos */
	struct treeview_pos prev;	/**< Previous pos */
};


/**
 * Treeview node move details
 */
struct treeview_move {
	treeview_node *root;		/**< Head of yanked node list */
	treeview_node *target;		/**< Move target */
	struct rect target_area;	/**< Pos/size of target indicator */
	enum treeview_target_pos target_pos;	/**< Pos wrt render node */
};


/**
 * Treeview node edit details
 */
struct treeview_edit {
	treeview_node *node;		/**< Node being edited, or NULL */
	struct textarea *textarea;	/**< Textarea for edit, or NULL */
	lwc_string *field;		/**< The field being edited, or NULL */
	int x;		/**< Textarea x position */
	int y;		/**< Textarea y position */
	int w;		/**< Textarea width */
	int h;		/**< Textarea height */
};


/**
 * Treeview search box details
 */
struct treeview_search {
	struct textarea *textarea;  /**< Search box. */
	bool active;                /**< Whether the search box has focus. */
	bool search;                /**< Whether we have a search term. */
	int height;                 /**< Current search display height. */
};


/**
 * The treeview context
 */
struct treeview {
	uint32_t view_width; /**< Viewport horizontal size */

	treeview_flags flags; /**< Treeview behaviour settings */

	treeview_node *root; /**< Root node */

	struct treeview_field *fields;	/**< Array of fields */
	int n_fields; /**< fields[n_fields] is folder, lower are entry fields */
	int field_width; /**< Max width of shown field names */

	struct treeview_drag drag; /**< Drag state */
	struct treeview_move move; /**< Move drag details */
	struct treeview_edit edit; /**< Edit details */

	struct treeview_search search; /**< Treeview search box */

	const struct treeview_callback_table *callbacks; /**< For node events */

	const struct core_window_callback_table *cw_t; /**< Window cb table */
	struct core_window *cw_h; /**< Core window handle */
};


/**
 * Treeview furniture states.
 */
enum treeview_furniture_id {
	TREE_FURN_EXPAND = 0,
	TREE_FURN_CONTRACT,
	TREE_FURN_LAST
};


/**
 * style for a node
 */
struct treeview_node_style {
	plot_style_t bg;	  /**< Background */
	plot_font_style_t text;	  /**< Text */
	plot_font_style_t itext;  /**< Entry field text */

	plot_style_t sbg;	  /**< Selected background */
	plot_font_style_t stext;  /**< Selected text */
	plot_font_style_t sitext; /**< Selected entry field text */

	struct {
		int size;
		struct bitmap *bmp;
		struct bitmap *sel;
	} furn[TREE_FURN_LAST];
};


/**
 * Plot style for odd rows
 */
struct treeview_node_style plot_style_odd;


/**
 * Plot style for even rows
 */
struct treeview_node_style plot_style_even;


/**
 * Treeview content resource data
 */
struct treeview_resource {
	const char *url;
	struct hlcache_handle *c;
	int height;
	bool ready;
};


/**
 * treeview resource indexes
 */
enum treeview_resource_id {
	TREE_RES_ARROW = 0,
	TREE_RES_CONTENT,
	TREE_RES_FOLDER,
	TREE_RES_FOLDER_SPECIAL,
	TREE_RES_SEARCH,
	TREE_RES_LAST
};


/**
 * Treeview content resources
 */
static struct treeview_resource treeview_res[TREE_RES_LAST] = {
	{ "resource:icons/arrow-l.png", NULL, 0, false },
	{ "resource:icons/content.png", NULL, 0, false },
	{ "resource:icons/directory.png", NULL, 0, false },
	{ "resource:icons/directory2.png", NULL, 0, false },
	{ "resource:icons/search.png", NULL, 0, false }
};


/**
 * Get the display height of the treeview data component of the display.
 *
 * \param[in] tree  Treeview to get the height of.
 * \return the display height in pixels.
 */
static inline int treeview__get_display_height(const treeview *tree)
{
	return (tree->search.search == false) ?
			tree->root->height :
			tree->search.height;
}


/**
 * Corewindow callback wrapper: Request a redraw of the window
 *
 * \param[in] tree The treeview to request redraw on.
 * \param[in] r rectangle to redraw
 */
static inline void treeview__cw_invalidate_area(
		const struct treeview *tree,
		const struct rect *r)
{
	if (tree->cw_t != NULL) {
		tree->cw_t->invalidate(tree->cw_h, r);
	}
}


/**
 * Corewindow callback wrapper: Request a full redraw of the window
 *
 * \param[in] tree The treeview to request redraw on.
 */
static inline void treeview__cw_full_redraw(
		const struct treeview *tree)
{
	if (tree->cw_t != NULL) {
		static const struct rect r = {
			.x0 = 0,
			.y0 = 0,
			.x1 = REDRAW_MAX,
			.y1 = REDRAW_MAX,
		};
		tree->cw_t->invalidate(tree->cw_h, &r);
	}
}


/**
 * Get height used by treeview's search bar (or 0 if not present).
 *
 * \param tree    Treeview object to check.
 * \return height used by search bar in pixels.
 */
static inline unsigned treeview__get_search_height(
		const treeview *tree)
{
	return (tree->flags & TREEVIEW_SEARCHABLE) ?
			tree_g.line_height : 0;
}


/**
 * Corewindow callback wrapper: Update the limits of the window
 *
 * \param[in] tree The treeview to update size for.
 * \param[in] width the width in px, or negative if don't care
 * \param[in] height the height in px, or negative if don't care
 */
static inline void treeview__cw_update_size(
	const struct treeview *tree,
	int width, int height)
{
	if (tree->cw_t != NULL) {
		tree->cw_t->update_size(tree->cw_h, width,
				height + treeview__get_search_height(tree));
	}
}


/**
 * Corewindow callback_wrapper: Scroll to top of window.
 *
 * \param[in] tree  The treeview to scroll.
 */
static inline void treeview__cw_scroll_top(
		const struct treeview *tree)
{
	struct rect r = {
		.x0 = 0,
		.y0 = 0,
		.x1 = tree_g.window_padding,
		.y1 = tree_g.line_height,
	};

	cw_helper_scroll_visible(tree->cw_t, tree->cw_h, &r);
}


/**
 * Corewindow callback wrapper: Get window viewport dimensions
 *
 * \param[in] tree The treeview to get dimensions for.
 * \param[out] width to be set to viewport width in px
 * \param[out] height to be set to viewport height in px
 */
static inline void treeview__cw_get_window_dimensions(
	const struct treeview *tree,
	int *width, int *height)
{
	if (tree->cw_t != NULL) {
		tree->cw_t->get_window_dimensions(tree->cw_h, width, height);
	}
}


/**
 * Corewindow callback wrapper: Inform corewindow owner of drag status
 *
 * \param[in] tree The treeview to report status on.
 * \param[in] ds the current drag status
 */
static inline void treeview__cw_drag_status(
	const struct treeview *tree,
	core_window_drag_status ds)
{
	if (tree->cw_t != NULL) {
		tree->cw_t->drag_status(tree->cw_h, ds);
	}
}


/**
 * Helper function to access the given field of a node
 *
 * \param tree Treeview that node belongs to
 * \param n Node to get field from
 * \param i Index of field of interest
 * \return text entry for field or NULL.
 */
static inline struct treeview_text *
treeview_get_text_for_field(treeview *tree, treeview_node *n, int i)
{
	if (i == 0) {
		return &n->text;

	} else if (i < tree->n_fields && n->type == TREE_NODE_ENTRY) {
		struct treeview_node_entry *e = (struct treeview_node_entry *)n;
		return &e->fields[i - 1].value;
	}

	assert(0 && "Bad field index for node");
	return NULL;
}


/**
 * Find the next node in depth first tree order
 *
 * \param node Start node
 * \param full Iff true, visit children of collapsed nodes
 * \return next node, or NULL if \a node is last node
 */
static inline treeview_node * treeview_node_next(treeview_node *node, bool full)
{
	assert(node != NULL);

	if ((full || (node->flags & TV_NFLAGS_EXPANDED)) &&
	    node->children != NULL) {
		/* Next node is child */
		node = node->children;
	} else {
		/* No children.  As long as we're not at the root,
		 * go to next sibling if present, or nearest ancestor
		 * with a next sibling. */

		while (node->parent != NULL && node->next_sib == NULL) {
			node = node->parent;
		}

		if (node->type == TREE_NODE_ROOT) {
			node = NULL;

		} else {
			node = node->next_sib;
		}
	}

	return node;
}


/**
 * Find node at given y-position
 *
 * \param tree Treeview object to delete node from
 * \param target_y Target y-position
 * \return node at y_target
 */
static treeview_node * treeview_y_node(treeview *tree, int target_y)
{
	int y = treeview__get_search_height(tree);
	treeview_node *n;

	assert(tree != NULL);
	assert(tree->root != NULL);

	n = treeview_node_next(tree->root, false);

	while (n != NULL) {
		int h = (n->type == TREE_NODE_ENTRY) ?
			n->height : tree_g.line_height;
		if (target_y >= y && target_y < y + h)
			return n;
		y += h;

		n = treeview_node_next(n, false);
	}

	return NULL;
}


/**
 * Find y position of the top of a node
 *
 * \param tree Treeview object to delete node from
 * \param node Node to get position of
 * \return node's y position
 */
static int treeview_node_y(
		const treeview *tree,
		const treeview_node *node)
{
	treeview_node *n;
	int y = treeview__get_search_height(tree);

	assert(tree != NULL);
	assert(tree->root != NULL);

	n = treeview_node_next(tree->root, false);

	while (n != NULL && n != node) {
		y += (n->type == TREE_NODE_ENTRY) ?
			n->height : tree_g.line_height;

		n = treeview_node_next(n, false);
	}

	return y;
}


/**
 * Corewindow callback_wrapper: Scroll to make node visible
 *
 * \param[in] tree  The treeview to scroll.
 * \param[in] node  The treeview node to scroll to visibility.
 */
static inline void treeview__cw_scroll_to_node(
		const struct treeview *tree,
		const struct treeview_node *node)
{
	struct rect r = {
		.x0 = 0,
		.y0 = treeview_node_y(tree, node),
		.x1 = 1,
		.y1 = ((node->type == TREE_NODE_ENTRY) ?
		       node->height : tree_g.line_height),
	};

	r.y1 += r.y0; /* Apply the Y offset to the second Y coordinate */

	cw_helper_scroll_visible(tree->cw_t, tree->cw_h, &r);
}


/**
 * Redraw tree from given node to the bottom.
 *
 * \param[in] tree  Tree to redraw from node in.
 * \param[in] node  Node to redraw from.
 */
static void treeview__redraw_from_node(
		const treeview *tree,
		const treeview_node *node)
{
	struct rect r = {
		.x0 = 0,
		.y0 = treeview_node_y(tree, node),
		.x1 = REDRAW_MAX,
		.y1 = treeview__get_display_height(tree) +
				treeview__get_search_height(tree),
	};

	assert(tree != NULL);

	treeview__cw_invalidate_area(tree, &r);
}


/**
 * The treeview walk mode.  Controls which nodes are visited in a walk.
 */
enum treeview_walk_mode {
	/**
	 * Walk to all nodes in the (sub)tree.
	 */
	TREEVIEW_WALK_MODE_LOGICAL_COMPLETE,

	/**
	 * Walk to expanded nodes in the (sub)tree only.  Children of
	 * collapsed nodes are not visited.
	 */
	TREEVIEW_WALK_MODE_LOGICAL_EXPANDED,

	/**
	 * Walk displayed nodes.  This differs from the
	 * `TREEVIEW_WALK_MODE_LOGICAL_EXPANDED` mode when there is
	 * an active search filter display.
	 */
	TREEVIEW_WALK_MODE_DISPLAY,
};


/**
 * Walk a treeview subtree, calling a callback at each node (depth first)
 *
 * \param tree		Treeview being walked.
 * \param root		Root to walk tree from (doesn't get a callback call)
 * \param mode		The treeview walk mode to use.
 * \param callback_bwd	Function to call on each node in backwards order
 * \param callback_fwd	Function to call on each node in forwards order
 * \param ctx		Context to pass to callback
 * \return NSERROR_OK on success, or appropriate error otherwise
 *
 * \note Any node deletion must happen in callback_bwd.
 */
static nserror treeview_walk_internal(
		treeview *tree,
		treeview_node *root,
		enum treeview_walk_mode mode,
		nserror (*callback_bwd)(
				treeview_node *n,
				void *ctx,
				bool *end),
		nserror (*callback_fwd)(
				treeview_node *n,
				void *ctx,
				bool *skip_children,
				bool *end),
		void *ctx)
{
	treeview_node *node, *child, *parent, *next_sibling;
	bool walking_search = (mode == TREEVIEW_WALK_MODE_DISPLAY &&
			tree->search.search == true);
	bool skip_children = false;
	bool abort = false;
	bool full = false;
	nserror err;
	bool entry;

	assert(root != NULL);

	if (mode == TREEVIEW_WALK_MODE_LOGICAL_COMPLETE || walking_search) {
		/* We need to visit children of collapsed folders. */
		full = true;
	}

	node = root;
	parent = node->parent;
	next_sibling = node->next_sib;
	child = (full || (node->flags & TV_NFLAGS_EXPANDED)) ?
		node->children : NULL;

	while (node != NULL) {

		if (child != NULL && !skip_children) {
			/* Down to children */
			node = child;
		} else {
			/* No children.  As long as we're not at the root,
			 * go to next sibling if present, or nearest ancestor
			 * with a next sibling. */

			while (node != root && next_sibling == NULL) {
				entry = (node->type == TREE_NODE_ENTRY);
				if (callback_bwd != NULL &&
						(entry || !walking_search)) {
					/* Backwards callback */
					err = callback_bwd(node, ctx, &abort);

					if (err != NSERROR_OK) {
						return err;

					} else if (abort) {
						/* callback requested early
						 * termination */
						return NSERROR_OK;
					}
				}
				node = parent;
				parent = node->parent;
				next_sibling = node->next_sib;
			}

			if (node == root)
				break;

			if (callback_bwd != NULL) {
				/* Backwards callback */
				err = callback_bwd(node, ctx, &abort);

				if (err != NSERROR_OK) {
					return err;

				} else if (abort) {
					/* callback requested early
					 * termination */
					return NSERROR_OK;
				}
			}
			node = next_sibling;
		}

		assert(node != NULL);
		assert(node != root);

		entry = (node->type == TREE_NODE_ENTRY);

		parent = node->parent;
		next_sibling = node->next_sib;
		child = (full || (node->flags & TV_NFLAGS_EXPANDED)) ?
			node->children : NULL;

		if (walking_search && (!entry ||
				!(node->flags & TV_NFLAGS_MATCHED))) {
			continue;
		}

		if (callback_fwd != NULL) {
			/* Forwards callback */
			err = callback_fwd(node, ctx, &skip_children, &abort);

			if (err != NSERROR_OK) {
				return err;

			} else if (abort) {
				/* callback requested early termination */
				return NSERROR_OK;
			}
		}
	}
	return NSERROR_OK;
}


/**
 * Data used when doing a treeview walk for search.
 */
struct treeview_search_walk_data {
	treeview *tree;          /**< The treeview to search. */
	const char *text;        /**< The string being searched for. */
	const unsigned int len;  /**< Length of string being searched for. */
	int window_height;       /**< Accumulate height for matching entries. */
};


/**
 * Treewalk node callback for handling search.
 *
 * \param[in]     n              Current node.
 * \param[in]     ctx            Treeview search context.
 * \param[in,out] skip_children  Flag to allow children to be skipped.
 * \param[in,out] end            Flag to allow iteration to be finished early.
 * \return NSERROR_OK on success else error code.
 */
static nserror treeview__search_walk_cb(
		treeview_node *n,
		void *ctx,
		bool *skip_children,
		bool *end)
{
	struct treeview_search_walk_data *sw = ctx;

	if (n->type != TREE_NODE_ENTRY) {
		return NSERROR_OK;
	}

	if (sw->len == 0) {
		n->flags &= ~TV_NFLAGS_MATCHED;
	} else {
		struct treeview_node_entry *entry =
				(struct treeview_node_entry *)n;
		bool matched = false;

		for (int i = 0; i < sw->tree->n_fields; i++) {
			struct treeview_field *ef = &(sw->tree->fields[i + 1]);
			if (ef->flags & TREE_FLAG_SEARCHABLE) {
				if (strcasestr(entry->fields[i].value.data,
						sw->text) != NULL) {
					matched = true;
					break;
				}
			}
		}

		if (!matched && strcasestr(n->text.data, sw->text) != NULL) {
			matched = true;
		}

		if (matched) {
			n->flags |= TV_NFLAGS_MATCHED;
			sw->window_height += n->height;
		} else {
			n->flags &= ~TV_NFLAGS_MATCHED;
		}
	}

	return NSERROR_OK;
}


/**
 * Search treeview for text.
 *
 * \param[in] tree  Treeview to search.
 * \param[in] text  UTF-8 string to search for.  (NULL-terminated.)
 * \param[in] len   Byte length of UTF-8 string.
 * \return NSERROR_OK on success, appropriate error otherwise.
 */
static nserror treeview__search(
		treeview *tree,
		const char *text,
		unsigned int len)
{
	nserror err;
	uint32_t height;
	uint32_t prev_height = treeview__get_display_height(tree);
	int search_height = treeview__get_search_height(tree);
	struct treeview_search_walk_data sw = {
		.len = len,
		.text = text,
		.tree = tree,
		.window_height = 0,
	};
	struct rect r = {
		.x0 = 0,
		.y0 = search_height,
		.x1 = REDRAW_MAX,
	};

	assert(text[len] == '\0');

	if (tree->root == NULL) {
		return NSERROR_OK;
	}

	err = treeview_walk_internal(tree, tree->root,
			TREEVIEW_WALK_MODE_LOGICAL_COMPLETE, NULL,
			treeview__search_walk_cb, &sw);
	if (err != NSERROR_OK) {
		return err;
	}

	if (len > 0) {
		tree->search.height = sw.window_height;
		tree->search.search = true;
		height = sw.window_height;
	} else {
		tree->search.search = false;
		height = tree->root->height;
	}

	r.y1 = ((height > prev_height) ? height : prev_height) + search_height;
	treeview__cw_invalidate_area(tree, &r);
	treeview__cw_update_size(tree, -1, height);
	treeview__cw_scroll_top(tree);

	return NSERROR_OK;
}


/**
 * Cancel a treeview search, optionally droping focus from search widget.
 *
 * \param[in] tree        Treeview to cancel search in.
 * \param[in] drop_focus  Iff true, drop input focus from search widget.
 */
static void treeview__search_cancel(treeview *tree, bool drop_focus)
{
	struct rect r = {
		.x0 = tree_g.window_padding + tree_g.icon_size,
		.x1 = 600,
		.y0 = 0,
		.y1 = tree_g.line_height,
	};

	tree->search.search = false;
	if (tree->search.active == false) {
		return;
	}

	if (textarea_get_text(tree->search.textarea, NULL, 0) == 1) {
		// If there's no text in the search box, we drop focus on a
		// cancel.  Note '1' because it includes the trailing \0
		drop_focus = true;
	}

	if (drop_focus) {
		tree->search.active = false;
		textarea_set_caret(tree->search.textarea, -1);
	} else {
		textarea_set_caret(tree->search.textarea, 0);
	}

	textarea_set_text(tree->search.textarea, "");
	treeview__cw_invalidate_area(tree, &r);
}

/**
 * Convert from treeview drag to core window drag type.
 *
 * \param[in]  tree  A treeview.
 * \return Core window drag type.
 */
static core_window_drag_status treeview__get_cw_drag_type(
		const treeview *tree)
{
	assert(tree != NULL);

	switch (tree->drag.type) {
	case TV_DRAG_NONE:
		return CORE_WINDOW_DRAG_NONE;

	case TV_DRAG_SELECTION:
		return CORE_WINDOW_DRAG_SELECTION;

	case TV_DRAG_TEXTAREA: /* Fall through.*/
	case TV_DRAG_SEARCH:
		return CORE_WINDOW_DRAG_TEXT_SELECTION;

	case TV_DRAG_MOVE:
		return CORE_WINDOW_DRAG_MOVE;
	}

	return CORE_WINDOW_DRAG_NONE;
}

/**
 * Callback for textarea_create, in desktop/treeview.h
 *
 * \param data treeview context
 * \param msg textarea message
 */
static void treeview_textarea_search_callback(void *data,
		struct textarea_msg *msg)
{
	treeview *tree = data;
	struct rect *r;

	if (tree->search.active == false || tree->root == NULL) {
		return;
	}

	switch (msg->type) {
	case TEXTAREA_MSG_DRAG_REPORT:
		if (msg->data.drag == TEXTAREA_DRAG_NONE) {
			/* Textarea drag finished */
			tree->drag.type = TV_DRAG_NONE;
		} else {
			/* Textarea drag started */
			tree->drag.type = TV_DRAG_SEARCH;
		}
		treeview__cw_drag_status(tree,
				treeview__get_cw_drag_type(tree));
		break;

	case TEXTAREA_MSG_REDRAW_REQUEST:
		r = &msg->data.redraw;
		r->x0 += tree_g.window_padding + tree_g.icon_size;
		r->y0 += 0;
		r->x1 += 600;
		r->y1 += tree_g.line_height;

		/* Redraw the textarea */
		treeview__cw_invalidate_area(tree, r);
		break;

	case TEXTAREA_MSG_TEXT_MODIFIED:
		/* Textarea length includes trailing NULL, so subtract it. */
		treeview__search(tree,
				msg->data.modified.text,
				msg->data.modified.len - 1);
		break;

	default:
		break;
	}
}


/**
 * Update the layout for any active search.
 *
 * \param[in] tree  The tree to update.
 */
static void treeview__search_update_display(
		treeview *tree)
{
	const char *string;
	unsigned int len;

	if (tree->search.search == false) {
		/* No active search to update view for. */
		return;
	}

	string = textarea_data(tree->search.textarea, &len);
	if (string == NULL || len == 0) {
		return;
	}

	treeview__search(tree, string, len - 1);
}


/**
 * Create treeview's root node
 *
 * \param[out] root Returns root node
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static nserror treeview_create_node_root(treeview_node **root)
{
	treeview_node *n;

	n = malloc(sizeof(struct treeview_node));
	if (n == NULL) {
		return NSERROR_NOMEM;
	}

	n->flags = TV_NFLAGS_EXPANDED;
	n->type = TREE_NODE_ROOT;

	n->height = 0;
	n->inset = tree_g.window_padding - tree_g.step_width;

	n->text.data = NULL;
	n->text.len = 0;
	n->text.width = 0;

	n->parent = NULL;
	n->next_sib = NULL;
	n->prev_sib = NULL;
	n->children = NULL;

	n->client_data = NULL;

	*root = n;

	return NSERROR_OK;
}


/**
 * Set a node's inset from its parent
 *
 * This may be used as treeview walk callback
 *
 * \param[in] n node to set inset on
 * \param[in] ctx context unused
 * \param[out] skip_children set to false so child nodes are not skipped.
 * \param[out] end unused flag so treewalk in not terminated early.
 */
static nserror
treeview_set_inset_from_parent(treeview_node *n,
			       void *ctx,
			       bool *skip_children,
			       bool *end)
{
	if (n->parent != NULL)
		n->inset = n->parent->inset + tree_g.step_width;

	*skip_children = false;
	return NSERROR_OK;
}


/**
 * Insert a treeview node into a treeview
 *
 * \param tree  the treeview to insert node into.
 * \param a     parentless node to insert
 * \param b     tree node to insert a as a relation of
 * \param rel The relationship between \a a and \a b
 */
static inline void
treeview_insert_node(
		treeview *tree,
		treeview_node *a,
		treeview_node *b,
		enum treeview_relationship rel)
{
	assert(a != NULL);
	assert(a->parent == NULL);
	assert(b != NULL);

	switch (rel) {
	case TREE_REL_FIRST_CHILD:
		assert(b->type != TREE_NODE_ENTRY);
		a->parent = b;
		a->next_sib = b->children;
		if (a->next_sib)
			a->next_sib->prev_sib = a;
		b->children = a;
		break;

	case TREE_REL_NEXT_SIBLING:
		assert(b->type != TREE_NODE_ROOT);
		a->prev_sib = b;
		a->next_sib = b->next_sib;
		a->parent = b->parent;
		b->next_sib = a;
		if (a->next_sib)
			a->next_sib->prev_sib = a;
		break;

	default:
		assert(0);
		break;
	}

	assert(a->parent != NULL);

	a->inset = a->parent->inset + tree_g.step_width;
	if (a->children != NULL) {
		treeview_walk_internal(tree, a,
				TREEVIEW_WALK_MODE_LOGICAL_COMPLETE, NULL,
				treeview_set_inset_from_parent, NULL);
	}

	if (a->parent->flags & TV_NFLAGS_EXPANDED) {
		int height = a->height;
		/* Parent is expanded, so inserted node will be visible and
		 * affect layout */
		if (a->text.width == 0) {
			guit->layout->width(&plot_style_odd.text,
					    a->text.data,
					    a->text.len,
					    &(a->text.width));
		}

		do {
			a->parent->height += height;
			a = a->parent;
		} while (a->parent != NULL);
	}
}


/* Exported interface, documented in treeview.h */
nserror
treeview_create_node_folder(treeview *tree,
			    treeview_node **folder,
			    treeview_node *relation,
			    enum treeview_relationship rel,
			    const struct treeview_field_data *field,
			    void *data,
			    treeview_node_options_flags flags)
{
	treeview_node *n;

	assert(data != NULL);
	assert(tree != NULL);
	assert(tree->root != NULL);

	if (relation == NULL) {
		relation = tree->root;
		rel = TREE_REL_FIRST_CHILD;
	}

	n = malloc(sizeof(struct treeview_node));
	if (n == NULL) {
		return NSERROR_NOMEM;
	}

	n->flags = (flags & TREE_OPTION_SPECIAL_DIR) ?
		TV_NFLAGS_SPECIAL : TV_NFLAGS_NONE;
	n->type = TREE_NODE_FOLDER;

	n->height = tree_g.line_height;

	n->text.data = field->value;
	n->text.len = field->value_len;
	n->text.width = 0;

	n->parent = NULL;
	n->next_sib = NULL;
	n->prev_sib = NULL;
	n->children = NULL;

	n->client_data = data;

	treeview_insert_node(tree, n, relation, rel);

	if (n->parent->flags & TV_NFLAGS_EXPANDED) {
		/* Inform front end of change in dimensions */
		if (!(flags & TREE_OPTION_SUPPRESS_RESIZE))
			treeview__cw_update_size(tree, -1,
						 tree->root->height);

		/* Redraw */
		if (!(flags & TREE_OPTION_SUPPRESS_REDRAW)) {
			struct rect r;
			r.x0 = 0;
			r.y0 = treeview_node_y(tree, n);
			r.x1 = REDRAW_MAX;
			r.y1 = tree->root->height;
			treeview__cw_invalidate_area(tree, &r);
		}
	}

	*folder = n;

	return NSERROR_OK;
}


/* Exported interface, documented in treeview.h */
nserror
treeview_update_node_folder(treeview *tree,
			    treeview_node *folder,
			    const struct treeview_field_data *field,
			    void *data)
{
	bool match;

	assert(data != NULL);
	assert(tree != NULL);
	assert(folder != NULL);
	assert(data == folder->client_data);
	assert(folder->parent != NULL);

	assert(field != NULL);
	assert(lwc_string_isequal(tree->fields[tree->n_fields].field,
				  field->field, &match) == lwc_error_ok &&
	       match == true);
	folder->text.data = field->value;
	folder->text.len = field->value_len;
	folder->text.width = 0;

	if (folder->parent->flags & TV_NFLAGS_EXPANDED) {
		/* Text will be seen, get its width */
		guit->layout->width(&plot_style_odd.text,
				    folder->text.data,
				    folder->text.len,
				    &(folder->text.width));
	} else {
		/* Just invalidate the width, since it's not needed now */
		folder->text.width = 0;
	}

	/* Redraw */
	if (folder->parent->flags & TV_NFLAGS_EXPANDED) {
		struct rect r;
		r.x0 = 0;
		r.y0 = treeview_node_y(tree, folder);
		r.x1 = REDRAW_MAX;
		r.y1 = r.y0 + tree_g.line_height;
		treeview__cw_invalidate_area(tree, &r);
	}

	return NSERROR_OK;
}


/* Exported interface, documented in treeview.h */
nserror
treeview_update_node_entry(treeview *tree,
			   treeview_node *entry,
			   const struct treeview_field_data fields[],
			   void *data)
{
	bool match;
	struct treeview_node_entry *e = (struct treeview_node_entry *)entry;
	int i;

	assert(data != NULL);
	assert(tree != NULL);
	assert(entry != NULL);
	assert(data == entry->client_data);
	assert(entry->parent != NULL);

	assert(fields != NULL);
	assert(fields[0].field != NULL);
	assert(lwc_string_isequal(tree->fields[0].field,
				  fields[0].field, &match) == lwc_error_ok &&
	       match == true);
	entry->text.data = fields[0].value;
	entry->text.len = fields[0].value_len;
	entry->text.width = 0;

	if (entry->parent->flags & TV_NFLAGS_EXPANDED) {
		/* Text will be seen, get its width */
		guit->layout->width(&plot_style_odd.text,
				    entry->text.data,
				    entry->text.len,
				    &(entry->text.width));
	} else {
		/* Just invalidate the width, since it's not needed now */
		entry->text.width = 0;
	}

	for (i = 1; i < tree->n_fields; i++) {
		assert(fields[i].field != NULL);
		assert(lwc_string_isequal(tree->fields[i].field,
					  fields[i].field, &match) == lwc_error_ok &&
		       match == true);

		e->fields[i - 1].value.data = fields[i].value;
		e->fields[i - 1].value.len = fields[i].value_len;

		if (entry->flags & TV_NFLAGS_EXPANDED) {
			/* Text will be seen, get its width */
			guit->layout->width(&plot_style_odd.text,
					    e->fields[i - 1].value.data,
					    e->fields[i - 1].value.len,
					    &(e->fields[i - 1].value.width));
		} else {
			/* Invalidate the width, since it's not needed yet */
			e->fields[i - 1].value.width = 0;
		}
	}

	treeview__search_update_display(tree);

	/* Redraw */
	if (entry->parent->flags & TV_NFLAGS_EXPANDED) {
		struct rect r;
		r.x0 = 0;
		r.y0 = treeview_node_y(tree, entry);
		r.x1 = REDRAW_MAX;
		r.y1 = r.y0 + entry->height;
		treeview__cw_invalidate_area(tree, &r);
	}

	return NSERROR_OK;
}


/* Exported interface, documented in treeview.h */
nserror
treeview_create_node_entry(treeview *tree,
			   treeview_node **entry,
			   treeview_node *relation,
			   enum treeview_relationship rel,
			   const struct treeview_field_data fields[],
			   void *data,
			   treeview_node_options_flags flags)
{
	bool match;
	struct treeview_node_entry *e;
	treeview_node *n;
	int i;

	assert(data != NULL);
	assert(tree != NULL);
	assert(tree->root != NULL);

	if (relation == NULL) {
		relation = tree->root;
		rel = TREE_REL_FIRST_CHILD;
	}

	e = malloc(sizeof(struct treeview_node_entry) +
			(tree->n_fields - 1) * sizeof(struct treeview_field));
	if (e == NULL) {
		return NSERROR_NOMEM;
	}


	n = (treeview_node *) e;

	n->flags = TV_NFLAGS_NONE;
	n->type = TREE_NODE_ENTRY;

	n->height = tree_g.line_height;

	assert(fields != NULL);
	assert(fields[0].field != NULL);
	assert(lwc_string_isequal(tree->fields[0].field,
			fields[0].field, &match) == lwc_error_ok &&
			match == true);
	n->text.data = fields[0].value;
	n->text.len = fields[0].value_len;
	n->text.width = 0;

	n->parent = NULL;
	n->next_sib = NULL;
	n->prev_sib = NULL;
	n->children = NULL;

	n->client_data = data;

	for (i = 1; i < tree->n_fields; i++) {
		assert(fields[i].field != NULL);
		assert(lwc_string_isequal(tree->fields[i].field,
				fields[i].field, &match) == lwc_error_ok &&
				match == true);

		e->fields[i - 1].value.data = fields[i].value;
		e->fields[i - 1].value.len = fields[i].value_len;
		e->fields[i - 1].value.width = 0;
	}

	treeview_insert_node(tree, n, relation, rel);

	if (n->parent->flags & TV_NFLAGS_EXPANDED) {
		/* Inform front end of change in dimensions */
		if (!(flags & TREE_OPTION_SUPPRESS_RESIZE))
			treeview__cw_update_size(tree, -1,
						 tree->root->height);

		/* Redraw */
		if (!(flags & TREE_OPTION_SUPPRESS_REDRAW)) {
			struct rect r;
			r.x0 = 0;
			r.y0 = treeview_node_y(tree, n);
			r.x1 = REDRAW_MAX;
			r.y1 = tree->root->height;
			treeview__cw_invalidate_area(tree, &r);
		}
	}

	treeview__search_update_display(tree);

	*entry = n;

	return NSERROR_OK;
}


/**
 * Treewalk iterator context
 */
struct treeview_walk_ctx {
	treeview_walk_cb enter_cb;
	treeview_walk_cb leave_cb;
	void *ctx;
	enum treeview_node_type type;
};


/**
 * Treewalk node enter callback.
 *
 * \param n current node
 * \param ctx treewalk context
 * \param skip_children set if child nodes should be skipped
 * \param end set if iteration should end early
 */
static nserror
treeview_walk_fwd_cb(treeview_node *n,
		     void *ctx,
		     bool *skip_children,
		     bool *end)
{
	struct treeview_walk_ctx *tw = ctx;

	if (n->type & tw->type) {
		return tw->enter_cb(tw->ctx, n->client_data, n->type, end);
	}

	return NSERROR_OK;
}


/**
 * Treewalk node leave callback.
 *
 * \param n current node
 * \param ctx treewalk context
 * \param end set if iteration should end early
 */
static nserror treeview_walk_bwd_cb(treeview_node *n, void *ctx, bool *end)
{
	struct treeview_walk_ctx *tw = ctx;

	if (n->type & tw->type) {
		return tw->leave_cb(tw->ctx, n->client_data, n->type, end);
	}

	return NSERROR_OK;
}


/* Exported interface, documented in treeview.h */
nserror
treeview_walk(treeview *tree,
	      treeview_node *root,
	      treeview_walk_cb enter_cb,
	      treeview_walk_cb leave_cb,
	      void *ctx,
	      enum treeview_node_type type)
{
	struct treeview_walk_ctx tw = {
		.enter_cb = enter_cb,
		.leave_cb = leave_cb,
		.ctx = ctx,
		.type = type
	};

	assert(tree != NULL);
	assert(tree->root != NULL);

	if (root == NULL)
		root = tree->root;

	return treeview_walk_internal(tree, root,
			TREEVIEW_WALK_MODE_LOGICAL_COMPLETE,
			(leave_cb != NULL) ? treeview_walk_bwd_cb : NULL,
			(enter_cb != NULL) ? treeview_walk_fwd_cb : NULL,
			&tw);
}


/**
 * Unlink a treeview node
 *
 * \param n Node to unlink
 * \return true iff ancestor heights need to be reduced
 */
static inline bool treeview_unlink_node(treeview_node *n)
{
	/* Unlink node from tree */
	if (n->parent != NULL && n->parent->children == n) {
		/* Node is a first child */
		n->parent->children = n->next_sib;

	} else if (n->prev_sib != NULL) {
		/* Node is not first child */
		n->prev_sib->next_sib = n->next_sib;
	}

	if (n->next_sib != NULL) {
		/* Always need to do this */
		n->next_sib->prev_sib = n->prev_sib;
	}

	/* Reduce ancestor heights */
	if ((n->parent != NULL) &&
	    (n->parent->flags & TV_NFLAGS_EXPANDED)) {
		return true;
	}

	return false;
}


/**
 * Cancel the editing of a treeview node
 *
 * \param tree Treeview object to cancel node editing in
 * \param redraw Set true iff redraw of removed textarea area required
 */
static void treeview_edit_cancel(treeview *tree, bool redraw)
{
	struct rect r;

	if (tree->edit.textarea == NULL)
		return;

	textarea_destroy(tree->edit.textarea);

	tree->edit.textarea = NULL;
	tree->edit.node = NULL;

	if (tree->drag.type == TV_DRAG_TEXTAREA)
		tree->drag.type = TV_DRAG_NONE;

	if (redraw) {
		r.x0 = tree->edit.x;
		r.y0 = tree->edit.y;
		r.x1 = tree->edit.x + tree->edit.w;
		r.y1 = tree->edit.y + tree->edit.h;
		treeview__cw_invalidate_area(tree, &r);
	}
}


/**
 * Complete a treeview edit
 *
 * Complete edit by informing the client with a change request msg
 *
 * \param tree Treeview object to complete edit in
 */
static void treeview_edit_done(treeview *tree)
{
	int len, error;
	char* new_text;
	treeview_node *n = tree->edit.node;
	struct treeview_node_msg msg;
	msg.msg = TREE_MSG_NODE_EDIT;

	if (tree->edit.textarea == NULL) {
		return;
	}

	assert(n != NULL);

	/* Get new text length */
	len = textarea_get_text(tree->edit.textarea, NULL, 0);

	new_text = malloc(len);
	if (new_text == NULL) {
		/* TODO: don't just silently ignore */
		return;
	}

	/* Get the new text from textarea */
	error = textarea_get_text(tree->edit.textarea, new_text, len);
	if (error == -1) {
		/* TODO: don't just silently ignore */
		free(new_text);
		return;
	}

	/* Inform the treeview client with change request message */
	msg.data.node_edit.field = tree->edit.field;
	msg.data.node_edit.text = new_text;

	switch (n->type) {
	case TREE_NODE_ENTRY:
		tree->callbacks->entry(msg, n->client_data);
		break;
	case TREE_NODE_FOLDER:
		tree->callbacks->folder(msg, n->client_data);
		break;
	case TREE_NODE_ROOT:
		break;
	default:
		break;
	}

	/* Finished with the new text */
	free(new_text);

	/* Finally, destroy the treeview, and redraw */
	treeview_edit_cancel(tree, true);
}


/**
 * context for treeview node deletion iterator
 */
struct treeview_node_delete {
	treeview *tree;
	int h_reduction;
	bool user_interaction;
};


/**
 * Treewalk node callback deleting nodes.
 */
static nserror
treeview_delete_node_walk_cb(treeview_node *n, void *ctx, bool *end)
{
	struct treeview_node_delete *nd = (struct treeview_node_delete *)ctx;
	struct treeview_node_msg msg;

	msg.msg = TREE_MSG_NODE_DELETE;
	msg.data.delete.user = nd->user_interaction;

	assert(n->children == NULL);

	if (treeview_unlink_node(n))
		nd->h_reduction += (n->type == TREE_NODE_ENTRY) ?
			n->height : tree_g.line_height;

	/* Handle any special treatment */
	switch (n->type) {
	case TREE_NODE_ENTRY:
		nd->tree->callbacks->entry(msg, n->client_data);
		break;

	case TREE_NODE_FOLDER:
		nd->tree->callbacks->folder(msg, n->client_data);
		break;

	case TREE_NODE_ROOT:
		break;

	default:
		return NSERROR_BAD_PARAMETER;
	}

	/* Cancel any edit of this node */
	if (nd->tree->edit.textarea != NULL &&
	    nd->tree->edit.node == n) {
		treeview_edit_cancel(nd->tree, false);
	}

	/* Free the node */
	free(n);

	return NSERROR_OK;
}


/**
 * Delete a treeview node
 *
 * Will emit folder or entry deletion msg callback.
 *
 * \note this can be called from inside a treeview_walk fwd callback.
 * For example walking the tree and calling this for any node that's selected.
 *
 * This function does not delete empty nodes, so if TREEVIEW_DEL_EMPTY_DIRS is
 * set, caller must also call treeview_delete_empty.
 *
 * \param tree		Treeview object to delete node from
 * \param n		Node to delete
 * \param interaction	Delete is result of user interaction with treeview
 * \param flags		Treeview node options flags
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static nserror
treeview_delete_node_internal(treeview *tree,
			      treeview_node *n,
			      bool interaction,
			      treeview_node_options_flags flags)
{
	nserror err;
	treeview_node *p = n->parent;
	struct treeview_node_delete nd = {
		.tree = tree,
		.h_reduction = 0,
		.user_interaction = interaction
	};

	if (interaction && (tree->flags & TREEVIEW_NO_DELETES)) {
		return NSERROR_OK;
	}

	/* Delete any children first */
	err = treeview_walk_internal(tree, n,
			TREEVIEW_WALK_MODE_LOGICAL_COMPLETE,
			treeview_delete_node_walk_cb, NULL, &nd);
	if (err != NSERROR_OK) {
		return err;
	}

	/* Now delete node */
	if (n == tree->root)
		tree->root = NULL;
	err = treeview_delete_node_walk_cb(n, &nd, false);
	if (err != NSERROR_OK) {
		return err;
	}

	n = p;
	/* Reduce ancestor heights */
	while (n != NULL && n->flags & TV_NFLAGS_EXPANDED) {
		n->height -= nd.h_reduction;
		n = n->parent;
	}

	/* Inform front end of change in dimensions */
	if (tree->root != NULL && p != NULL && p->flags & TV_NFLAGS_EXPANDED &&
	    nd.h_reduction > 0 &&
	    !(flags & TREE_OPTION_SUPPRESS_RESIZE)) {
		treeview__cw_update_size(tree, -1,
					 tree->root->height);
	}

	treeview__search_update_display(tree);

	return NSERROR_OK;
}


/**
 * Delete any empty treeview folder nodes
 *
 * \param tree Treeview object to delete empty nodes from
 * \param interaction Delete is result of user interaction with treeview
 * \return NSERROR_OK on success, appropriate error otherwise
 *
 * Note this must not be called within a treeview_walk.  It may delete the
 * walker's 'current' node, making it impossible to move on without invalid
 * reads.
 */
static nserror treeview_delete_empty_nodes(treeview *tree, bool interaction)
{
	treeview_node *node, *child, *parent, *next_sibling, *p;
	bool abort = false;
	nserror err;
	struct treeview_node_delete nd = {
		.tree = tree,
		.h_reduction = 0,
		.user_interaction = interaction
	};

	assert(tree != NULL);
	assert(tree->root != NULL);

	node = tree->root;
	parent = node->parent;
	next_sibling = node->next_sib;
	child = (node->flags & TV_NFLAGS_EXPANDED) ? node->children : NULL;

	while (node != NULL) {

		if (child != NULL) {
			/* Down to children */
			node = child;
		} else {
			/* No children.  As long as we're not at the root,
			 * go to next sibling if present, or nearest ancestor
			 * with a next sibling. */

			while (node->parent != NULL &&
			       next_sibling == NULL) {
				if (node->type == TREE_NODE_FOLDER &&
				    node->children == NULL) {
					/* Delete node */
					p = node->parent;
					err = treeview_delete_node_walk_cb(
						node, &nd, &abort);
					if (err != NSERROR_OK) {
						return err;
					}

					/* Reduce ancestor heights */
					while (p != NULL &&
					       p->flags &
					       TV_NFLAGS_EXPANDED) {
						p->height -= nd.h_reduction;
						p = p->parent;
					}
					nd.h_reduction = 0;
				}
				node = parent;
				parent = node->parent;
				next_sibling = node->next_sib;
			}

			if (node->parent == NULL)
				break;

			if (node->type == TREE_NODE_FOLDER &&
			    node->children == NULL) {
				/* Delete node */
				p = node->parent;
				err = treeview_delete_node_walk_cb(
					node, &nd, &abort);
				if (err != NSERROR_OK) {
					return err;
				}

				/* Reduce ancestor heights */
				while (p != NULL &&
				       p->flags & TV_NFLAGS_EXPANDED) {
					p->height -= nd.h_reduction;
					p = p->parent;
				}
				nd.h_reduction = 0;
			}
			node = next_sibling;
		}

		assert(node != NULL);
		assert(node->parent != NULL);

		parent = node->parent;
		next_sibling = node->next_sib;
		child = (node->flags & TV_NFLAGS_EXPANDED) ?
			node->children : NULL;
	}

	return NSERROR_OK;
}


/* Exported interface, documented in treeview.h */
nserror
treeview_delete_node(treeview *tree,
		     treeview_node *n,
		     treeview_node_options_flags flags)
{
	nserror err;
	struct rect r;
	bool visible;

	assert(tree != NULL);
	assert(n != NULL);
	assert(n->parent != NULL);

	visible = n->parent->flags & TV_NFLAGS_EXPANDED;

	r.y0 = treeview_node_y(tree, n);
	r.y1 = tree->root->height;

	err = treeview_delete_node_internal(tree, n, false, flags);
	if (err != NSERROR_OK)
		return err;

	if (tree->flags & TREEVIEW_DEL_EMPTY_DIRS) {
		int h = tree->root->height;
		/* Delete any empty nodes */
		err = treeview_delete_empty_nodes(tree, false);
		if (err != NSERROR_OK)
			return err;

		/* Inform front end of change in dimensions */
		if (tree->root->height != h) {
			r.y0 = 0;
			if (!(flags & TREE_OPTION_SUPPRESS_RESIZE)) {
				treeview__cw_update_size(tree, -1,
							 tree->root->height);
			}
		}
	}

	/* Redraw */
	if (visible && !(flags & TREE_OPTION_SUPPRESS_REDRAW)) {
		r.x0 = 0;
		r.x1 = REDRAW_MAX;
		treeview__cw_invalidate_area(tree, &r);
	}

	return NSERROR_OK;
}


/**
 * Helper to create a textarea.
 *
 * \param[in] tree         The treeview we're creating the textarea for.
 * \param[in] width        The width of the textarea.
 * \param[in] height       The height of the textarea.
 * \param[in] border       The border colour to use.
 * \param[in] background   The background colour to use.
 * \param[in] foreground   The foreground colour to use.
 * \param[in] text         The text style to use for the text area.
 * \param[in] ta_callback  The textarea callback function to give the textarea.
 * \return the textarea pointer on success, or NULL on failure.
 */
static struct textarea *treeview__create_textarea(
		treeview *tree,
		int width,
		int height,
		colour border,
		colour background,
		colour foreground,
		plot_font_style_t text,
		textarea_client_callback ta_callback)
{
	/* Configure the textarea */
	textarea_flags ta_flags = TEXTAREA_INTERNAL_CARET;
	textarea_setup ta_setup = {
		.text = text,
		.width = width,
		.height = height,
		.pad_top = 0,
		.pad_left = 2,
		.pad_right = 2,
		.pad_bottom = 0,
		.border_width = 1,
		.border_col = border,
		.selected_bg = foreground,
		.selected_text = background,
	};

	ta_setup.text.foreground = foreground;
	ta_setup.text.background = background;

	/* Create text area */
	return textarea_create(ta_flags, &ta_setup, ta_callback, tree);
}


/* Exported interface, documented in treeview.h */
nserror
treeview_create(treeview **tree,
		const struct treeview_callback_table *callbacks,
		int n_fields,
		struct treeview_field_desc fields[],
		const struct core_window_callback_table *cw_t,
		struct core_window *cw,
		treeview_flags flags)
{
	nserror error;
	int i;

	assert((cw_t == NULL && cw == NULL) || (cw_t != NULL && cw != NULL));
	assert(callbacks != NULL);

	assert(fields != NULL);
	assert(fields[0].flags & TREE_FLAG_DEFAULT);
	assert(fields[n_fields - 1].flags & TREE_FLAG_DEFAULT);
	assert(n_fields >= 2);

	*tree = malloc(sizeof(struct treeview));
	if (*tree == NULL) {
		return NSERROR_NOMEM;
	}

	(*tree)->fields = malloc(sizeof(struct treeview_field) * n_fields);
	if ((*tree)->fields == NULL) {
		free(*tree);
		return NSERROR_NOMEM;
	}

	error = treeview_create_node_root(&((*tree)->root));
	if (error != NSERROR_OK) {
		free((*tree)->fields);
		free(*tree);
		return error;
	}

	(*tree)->field_width = 0;
	for (i = 0; i < n_fields; i++) {
		struct treeview_field *f = &((*tree)->fields[i]);

		f->flags = fields[i].flags;
		f->field = lwc_string_ref(fields[i].field);
		f->value.data = lwc_string_data(fields[i].field);
		f->value.len = lwc_string_length(fields[i].field);

		guit->layout->width(&plot_style_odd.text, f->value.data,
				    f->value.len, &(f->value.width));

		if (f->flags & TREE_FLAG_SHOW_NAME)
			if ((*tree)->field_width < f->value.width)
				(*tree)->field_width = f->value.width;
	}

	(*tree)->field_width += tree_g.step_width;

	(*tree)->callbacks = callbacks;
	(*tree)->n_fields = n_fields - 1;

	(*tree)->drag.type = TV_DRAG_NONE;
	(*tree)->drag.start_node = NULL;
	(*tree)->drag.start.x = 0;
	(*tree)->drag.start.y = 0;
	(*tree)->drag.start.node_y = 0;
	(*tree)->drag.start.node_h = 0;
	(*tree)->drag.prev.x = 0;
	(*tree)->drag.prev.y = 0;
	(*tree)->drag.prev.node_y = 0;
	(*tree)->drag.prev.node_h = 0;

	(*tree)->move.root = NULL;
	(*tree)->move.target = NULL;
	(*tree)->move.target_pos = TV_TARGET_NONE;

	(*tree)->edit.textarea = NULL;
	(*tree)->edit.node = NULL;

	if (flags & TREEVIEW_SEARCHABLE) {
		(*tree)->search.textarea = treeview__create_textarea(
				*tree, 600, tree_g.line_height,
				nscolours[NSCOLOUR_TEXT_INPUT_BG],
				nscolours[NSCOLOUR_TEXT_INPUT_BG],
				nscolours[NSCOLOUR_TEXT_INPUT_FG],
				plot_style_odd.text,
				treeview_textarea_search_callback);
		if ((*tree)->search.textarea == NULL) {
			treeview_destroy(*tree);
			return NSERROR_NOMEM;
		}
	} else {
		(*tree)->search.textarea = NULL;
	}
	(*tree)->search.active = false;
	(*tree)->search.search = false;

	(*tree)->flags = flags;

	(*tree)->cw_t = cw_t;
	(*tree)->cw_h = cw;

	return NSERROR_OK;
}


/* Exported interface, documented in treeview.h */
nserror
treeview_cw_attach(treeview *tree,
		   const struct core_window_callback_table *cw_t,
		   struct core_window *cw)
{
	assert(cw_t != NULL);
	assert(cw != NULL);

	if (tree->cw_t != NULL || tree->cw_h != NULL) {
		NSLOG(netsurf, INFO, "Treeview already attached.");
		return NSERROR_UNKNOWN;
	}
	tree->cw_t = cw_t;
	tree->cw_h = cw;

	return NSERROR_OK;
}


/* Exported interface, documented in treeview.h */
nserror treeview_cw_detach(treeview *tree)
{
	tree->cw_t = NULL;
	tree->cw_h = NULL;

	treeview__search_cancel(tree, true);

	return NSERROR_OK;
}


/* Exported interface, documented in treeview.h */
nserror treeview_destroy(treeview *tree)
{
	int f;

	assert(tree != NULL);

	if (tree->search.textarea != NULL) {
		tree->search.active = false;
		tree->search.search = false;
		textarea_destroy(tree->search.textarea);
	}

	/* Destroy nodes */
	treeview_delete_node_internal(tree, tree->root, false,
				      TREE_OPTION_SUPPRESS_RESIZE |
				      TREE_OPTION_SUPPRESS_REDRAW);

	/* Destroy feilds */
	for (f = 0; f <= tree->n_fields; f++) {
		lwc_string_unref(tree->fields[f].field);
	}
	free(tree->fields);

	/* Free treeview */
	free(tree);

	return NSERROR_OK;
}


/**
 * Expand a treeview's nodes
 *
 * \param tree Treeview object to expand nodes in
 * \param node The node to expand.
 * \return NSERROR_OK on success, appropriate error otherwise.
 */
static nserror
treeview_node_expand_internal(treeview *tree, treeview_node *node)
{
	treeview_node *child;
	struct treeview_node_entry *e;
	int additional_height_folders = 0;
	int additional_height_entries = 0;
	int i;

	assert(tree != NULL);
	assert(node != NULL);

	if (node->flags & TV_NFLAGS_EXPANDED) {
		/* What madness is this? */
		NSLOG(netsurf, INFO, "Tried to expand an expanded node.");
		return NSERROR_OK;
	}

	switch (node->type) {
	case TREE_NODE_FOLDER:
		child = node->children;
		if (child == NULL) {
			/* Allow expansion of empty folders */
			break;
		}

		do {
			if (child->text.width == 0) {
				guit->layout->width(&plot_style_odd.text,
						    child->text.data,
						    child->text.len,
						    &(child->text.width));
			}

			additional_height_folders += child->height;

			child = child->next_sib;
		} while (child != NULL);

		break;

	case TREE_NODE_ENTRY:
		assert(node->children == NULL);

		e = (struct treeview_node_entry *)node;

		for (i = 0; i < tree->n_fields - 1; i++) {

			if (e->fields[i].value.width == 0) {
				guit->layout->width(&plot_style_odd.text,
						    e->fields[i].value.data,
						    e->fields[i].value.len,
						    &(e->fields[i].value.width));
			}

			/* Add height for field */
			additional_height_entries += tree_g.line_height;
		}

		break;

	case TREE_NODE_ROOT:
	case TREE_NODE_NONE:
		assert(node->type != TREE_NODE_ROOT);
		assert(node->type != TREE_NODE_NONE);
		break;
	}

	/* Update the node */
	node->flags |= TV_NFLAGS_EXPANDED;

	/* And node heights */
	for (struct treeview_node *n = node;
			(n != NULL) && (n->flags & TV_NFLAGS_EXPANDED);
			n = n->parent) {
		n->height += additional_height_entries +
				additional_height_folders;
	}

	if (tree->search.search &&
			node->type == TREE_NODE_ENTRY &&
			node->flags & TV_NFLAGS_MATCHED) {
		tree->search.height += additional_height_entries;
	}

	/* Inform front end of change in dimensions */
	if (additional_height_entries + additional_height_folders != 0) {
		treeview__cw_update_size(tree, -1,
				treeview__get_display_height(tree));
	}

	return NSERROR_OK;
}


/* Exported interface, documented in treeview.h */
nserror treeview_node_expand(treeview *tree, treeview_node *node)
{
	nserror res;

	res = treeview_node_expand_internal(tree, node);
	NSLOG(netsurf, INFO, "Expanding!");
	if (res == NSERROR_OK) {
		/* expansion was successful, attempt redraw */
		treeview__redraw_from_node(tree, node);
		NSLOG(netsurf, INFO, "Expanded!");
	}

	return res;
}


/**
 * context for treeview contraction callback
 */
struct treeview_contract_data {
	treeview *tree;
	bool only_entries;
};


/**
 * Treewalk node callback for handling node contraction.
 *
 * \param n node
 * \param ctx contract iterator context
 * \param end flag to end iteration now
 * \return NSERROR_OK on success else appropriate error code
 */
static nserror treeview_node_contract_cb(treeview_node *n, void *ctx, bool *end)
{
	struct treeview_contract_data *data = ctx;
	int h_reduction_folder = 0;
	int h_reduction_entry = 0;

	assert(n != NULL);
	assert(n->type != TREE_NODE_ROOT);

	n->flags &= ~TV_NFLAGS_SELECTED;

	if ((n->flags & TV_NFLAGS_EXPANDED) == false ||
	    (n->type == TREE_NODE_FOLDER && data->only_entries)) {
		/* Nothing to do. */
		return NSERROR_OK;
	}


	switch (n->type) {
	case TREE_NODE_FOLDER:
		h_reduction_folder = n->height - tree_g.line_height;
		break;

	case TREE_NODE_ENTRY:
		h_reduction_entry = n->height - tree_g.line_height;
		break;

	default:
		break;
	}


	assert(h_reduction_folder + h_reduction_entry >= 0);
	for (struct treeview_node *node = n;
			(node != NULL) && (node->flags & TV_NFLAGS_EXPANDED);
			node = node->parent) {
		node->height -= h_reduction_folder + h_reduction_entry;
	}

	if (data->tree->search.search) {
		data->tree->search.height -= h_reduction_entry;
	}

	n->flags ^= TV_NFLAGS_EXPANDED;

	return NSERROR_OK;
}


/**
 * Contract a treeview node
 *
 * \param tree Treeview object to contract node in
 * \param node Node to contract
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static nserror
treeview_node_contract_internal(treeview *tree, treeview_node *node)
{
	struct treeview_contract_data data;
	bool selected;
	assert(node != NULL);

	if ((node->flags & TV_NFLAGS_EXPANDED) == false) {
		/* What madness is this? */
		NSLOG(netsurf, INFO, "Tried to contract a contracted node.");
		return NSERROR_OK;
	}

	data.tree = tree;
	data.only_entries = false;
	selected = node->flags & TV_NFLAGS_SELECTED;

	/* Contract children. */
	treeview_walk_internal(tree, node, TREEVIEW_WALK_MODE_LOGICAL_EXPANDED,
			treeview_node_contract_cb, NULL, &data);

	/* Contract node */
	treeview_node_contract_cb(node, &data, false);

	if (selected)
		node->flags |= TV_NFLAGS_SELECTED;

	/* Inform front end of change in dimensions */
	treeview__cw_update_size(tree, -1, treeview__get_display_height(tree));

	return NSERROR_OK;
}


/* Exported interface, documented in treeview.h */
nserror treeview_node_contract(treeview *tree, treeview_node *node)
{
	nserror res;

	assert(tree != NULL);

	res = treeview_node_contract_internal(tree, node);
	NSLOG(netsurf, INFO, "Contracting!");
	if (res == NSERROR_OK) {
		/* successful contraction, request redraw */
		treeview__redraw_from_node(tree, node);
		NSLOG(netsurf, INFO, "Contracted!");
	}

	return res;
}


/* Exported interface, documented in treeview.h */
nserror treeview_contract(treeview *tree, bool all)
{
	int search_height = treeview__get_search_height(tree);
	struct treeview_contract_data data;
	bool selected;
	treeview_node *n;
	struct rect r;

	assert(tree != NULL);
	assert(tree->root != NULL);

	r.x0 = 0;
	r.y0 = 0;
	r.x1 = REDRAW_MAX;
	r.y1 = tree->root->height + search_height;

	data.tree = tree;
	data.only_entries = !all;

	for (n = tree->root->children; n != NULL; n = n->next_sib) {
		if ((n->flags & TV_NFLAGS_EXPANDED) == false) {
			continue;
		}

		selected = n->flags & TV_NFLAGS_SELECTED;

		/* Contract children. */
		treeview_walk_internal(tree, n,
				TREEVIEW_WALK_MODE_LOGICAL_EXPANDED,
				treeview_node_contract_cb, NULL, &data);

		/* Contract node */
		treeview_node_contract_cb(n, &data, false);

		if (selected)
			n->flags |= TV_NFLAGS_SELECTED;
	}

	/* Inform front end of change in dimensions */
	treeview__cw_update_size(tree, -1, tree->root->height);

	/* Redraw */
	treeview__cw_invalidate_area(tree, &r);

	return NSERROR_OK;
}


/**
 * context data for treeview expansion
 */
struct treeview_expand_data {
	treeview *tree;
	bool only_folders;
};


/**
 * Treewalk node callback for handling recursive node expansion.
 *
 * \param n current node
 * \param ctx node expansion context
 * \param skip_children flag to allow children to be skipped
 * \param end flag to allow iteration to be finished early.
 * \return NSERROR_OK on success else error code.
 */
static nserror
treeview_expand_cb(treeview_node *n,
		   void *ctx,
		   bool *skip_children,
		   bool *end)
{
	struct treeview_expand_data *data = ctx;
	nserror err;

	assert(n != NULL);
	assert(n->type != TREE_NODE_ROOT);

	if (n->flags & TV_NFLAGS_EXPANDED ||
	    (data->only_folders && n->type != TREE_NODE_FOLDER)) {
		/* Nothing to do. */
		return NSERROR_OK;
	}

	err = treeview_node_expand_internal(data->tree, n);

	return err;
}


/* Exported interface, documented in treeview.h */
nserror treeview_expand(treeview *tree, bool only_folders)
{
	struct treeview_expand_data data;
	nserror res;
	struct rect r;

	assert(tree != NULL);
	assert(tree->root != NULL);

	data.tree = tree;
	data.only_folders = only_folders;

	res = treeview_walk_internal(tree, tree->root,
			TREEVIEW_WALK_MODE_LOGICAL_COMPLETE,
			NULL, treeview_expand_cb, &data);
	if (res == NSERROR_OK) {
		/* expansion succeeded, schedule redraw */

		r.x0 = 0;
		r.y0 = 0;
		r.x1 = REDRAW_MAX;
		r.y1 = tree->root->height;

		treeview__cw_invalidate_area(tree, &r);
	}
	return res;
}


/**
 * Draw a treeview normally, in tree mode.
 *
 * \param[in]     tree      The treeview we're rendering.
 * \param[in]     x         X coordinate we're rendering the treeview at.
 * \param[in]     y         Y coordinate we're rendering the treeview at.
 * \param[in,out] render_y  Current vertical position in tree, updated on exit.
 * \param[in]     r         Clip rectangle.
 * \param[in]     data      Redraw data for rendering contents.
 * \param[in]     ctx       Current render context.
 */
static void treeview_redraw_tree(
		treeview *tree,
		const int x,
		const int y,
		int *render_y_in_out,
		const struct rect *r,
		struct content_redraw_data *data,
		const struct redraw_context *ctx)
{
	struct treeview_node_style *style = &plot_style_odd;
	enum treeview_resource_id res = TREE_RES_CONTENT;
	int baseline = (tree_g.line_height * 3 + 2) / 4;
	plot_font_style_t *infotext_style;
	treeview_node *root = tree->root;
	treeview_node *node = tree->root;
	int render_y = *render_y_in_out;
	plot_font_style_t *text_style;
	plot_style_t *bg_style;
	int sel_min, sel_max;
	uint32_t count = 0;
	struct rect rect;
	int inset;
	int x0;

	if (tree->drag.start.y > tree->drag.prev.y) {
		sel_min = tree->drag.prev.y;
		sel_max = tree->drag.start.y;
	} else {
		sel_min = tree->drag.start.y;
		sel_max = tree->drag.prev.y;
	}

	while (node != NULL) {
		struct treeview_node_entry *entry;
		struct bitmap *furniture;
		bool invert_selection;
		treeview_node *next;
		int height;
		int i;

		next = (node->flags & TV_NFLAGS_EXPANDED) ?
			node->children : NULL;

		if (next != NULL) {
			/* down to children */
			node = next;
		} else {
			/* No children.  As long as we're not at the root,
			 * go to next sibling if present, or nearest ancestor
			 * with a next sibling. */

			while (node != root &&
			       node->next_sib == NULL) {
				node = node->parent;
			}

			if (node == root)
				break;

			node = node->next_sib;
		}

		assert(node != NULL);
		assert(node != root);
		assert(node->type == TREE_NODE_FOLDER ||
		       node->type == TREE_NODE_ENTRY);

		count++;
		inset = x + node->inset;
		height = (node->type == TREE_NODE_ENTRY) ? node->height :
			tree_g.line_height;

		if ((render_y + height) < r->y0) {
			/* This node's line is above clip region */
			render_y += height;
			continue;
		}

		style = (count & 0x1) ? &plot_style_odd : &plot_style_even;
		if (tree->drag.type == TV_DRAG_SELECTION &&
		    (render_y + height >= sel_min &&
		     render_y < sel_max)) {
			invert_selection = true;
		} else {
			invert_selection = false;
		}
		if ((node->flags & TV_NFLAGS_SELECTED && !invert_selection) ||
		    (!(node->flags & TV_NFLAGS_SELECTED) &&
		     invert_selection)) {
			bg_style = &style->sbg;
			text_style = &style->stext;
			infotext_style = &style->sitext;
			furniture = (node->flags & TV_NFLAGS_EXPANDED) ?
				style->furn[TREE_FURN_CONTRACT].sel :
				style->furn[TREE_FURN_EXPAND].sel;
		} else {
			bg_style = &style->bg;
			text_style = &style->text;
			infotext_style = &style->itext;
			furniture = (node->flags & TV_NFLAGS_EXPANDED) ?
				style->furn[TREE_FURN_CONTRACT].bmp :
				style->furn[TREE_FURN_EXPAND].bmp;
		}

		/* Render background */
		rect.x0 = r->x0;
		rect.y0 = render_y;
		rect.x1 = r->x1;
		rect.y1 = render_y + height;
		ctx->plot->rectangle(ctx, bg_style, &rect);

		/* Render toggle */
		ctx->plot->bitmap(ctx,
				furniture,
				inset,
				render_y + tree_g.line_height / 4,
				style->furn[TREE_FURN_EXPAND].size,
				style->furn[TREE_FURN_EXPAND].size,
				bg_style->fill_colour,
				BITMAPF_NONE);

		/* Render icon */
		if (node->type == TREE_NODE_ENTRY) {
			res = TREE_RES_CONTENT;
		} else if (node->flags & TV_NFLAGS_SPECIAL) {
			res = TREE_RES_FOLDER_SPECIAL;
		} else {
			res = TREE_RES_FOLDER;
		}

		if (treeview_res[res].ready) {
			/* Icon resource is available */
			data->x = inset + tree_g.step_width;
			data->y = render_y + ((tree_g.line_height -
					      treeview_res[res].height + 1) / 2);
			data->background_colour = bg_style->fill_colour;

			content_redraw(treeview_res[res].c, data, r, ctx);
		}

		/* Render text */
		x0 = inset + tree_g.step_width + tree_g.icon_step;
		ctx->plot->text(ctx,
				text_style,
				x0, render_y + baseline,
				node->text.data,
				node->text.len);

		/* Rendered the node */
		render_y += tree_g.line_height;
		if (render_y > r->y1) {
			/* Passed the bottom of what's in the clip region.
			 * Done. */
			break;
		}


		if (node->type != TREE_NODE_ENTRY ||
		    !(node->flags & TV_NFLAGS_EXPANDED))
			/* Done everything for this node */
			continue;

		/* Render expanded entry fields */
		entry = (struct treeview_node_entry *)node;
		for (i = 0; i < tree->n_fields - 1; i++) {
			struct treeview_field *ef = &(tree->fields[i + 1]);

			if (ef->flags & TREE_FLAG_SHOW_NAME) {
				int max_width = tree->field_width;

				ctx->plot->text(ctx,
						infotext_style,
						x0 + max_width - ef->value.width - tree_g.step_width,
						render_y + baseline,
						ef->value.data,
						ef->value.len);

				ctx->plot->text(ctx,
						infotext_style,
						x0 + max_width,
						render_y + baseline,
						entry->fields[i].value.data,
						entry->fields[i].value.len);
			} else {
				ctx->plot->text(ctx,
						infotext_style,
						x0, render_y + baseline,
						entry->fields[i].value.data,
						entry->fields[i].value.len);
			}

			/* Rendered the expanded entry field */
			render_y += tree_g.line_height;
		}

		/* Finished rendering expanded entry */

		if (render_y > r->y1) {
			/* Passed the bottom of what's in the clip region.
			 * Done. */
			break;
		}
	}

	*render_y_in_out = render_y;
}


/**
 * Draw a treeview normally, in tree mode.
 *
 * \param[in]     tree      The treeview we're rendering.
 * \param[in]     x         X coordinate we're rendering the treeview at.
 * \param[in]     y         Y coordinate we're rendering the treeview at.
 * \param[in,out] render_y  Current vertical position in tree, updated on exit.
 * \param[in]     r         Clip rectangle.
 * \param[in]     data      Redraw data for rendering contents.
 * \param[in]     ctx       Current render context.
 */
static void treeview_redraw_search(
		treeview *tree,
		const int x,
		const int y,
		int *render_y_in_out,
		const struct rect *r,
		struct content_redraw_data *data,
		const struct redraw_context *ctx)
{
	struct treeview_node_style *style = &plot_style_odd;
	enum treeview_resource_id res = TREE_RES_CONTENT;
	int baseline = (tree_g.line_height * 3 + 2) / 4;
	plot_font_style_t *infotext_style;
	treeview_node *root = tree->root;
	treeview_node *node = tree->root;
	int render_y = *render_y_in_out;
	plot_font_style_t *text_style;
	plot_style_t *bg_style;
	int sel_min, sel_max;
	uint32_t count = 0;
	struct rect rect;
	int inset;
	int x0;

	if (tree->drag.start.y > tree->drag.prev.y) {
		sel_min = tree->drag.prev.y;
		sel_max = tree->drag.start.y;
	} else {
		sel_min = tree->drag.start.y;
		sel_max = tree->drag.prev.y;
	}

	while (node != NULL) {
		struct treeview_node_entry *entry;
		struct bitmap *furniture;
		bool invert_selection;
		treeview_node *next;
		int height;
		int i;

		next = node->children;

		if (next != NULL) {
			/* down to children */
			node = next;
		} else {
			/* No children.  As long as we're not at the root,
			 * go to next sibling if present, or nearest ancestor
			 * with a next sibling. */

			while (node != root &&
			       node->next_sib == NULL) {
				node = node->parent;
			}

			if (node == root)
				break;

			node = node->next_sib;
		}

		assert(node != NULL);
		assert(node != root);
		assert(node->type == TREE_NODE_FOLDER ||
		       node->type == TREE_NODE_ENTRY);

		if (node->type == TREE_NODE_FOLDER ||
				!(node->flags & TV_NFLAGS_MATCHED)) {
			continue;
		}

		count++;
		inset = x + tree_g.window_padding;
		height = node->height;

		if ((render_y + height) < r->y0) {
			/* This node's line is above clip region */
			render_y += height;
			continue;
		}

		style = (count & 0x1) ? &plot_style_odd : &plot_style_even;
		if (tree->drag.type == TV_DRAG_SELECTION &&
		    (render_y + height >= sel_min &&
		     render_y < sel_max)) {
			invert_selection = true;
		} else {
			invert_selection = false;
		}
		if ((node->flags & TV_NFLAGS_SELECTED && !invert_selection) ||
		    (!(node->flags & TV_NFLAGS_SELECTED) &&
		     invert_selection)) {
			bg_style = &style->sbg;
			text_style = &style->stext;
			infotext_style = &style->sitext;
			furniture = (node->flags & TV_NFLAGS_EXPANDED) ?
				style->furn[TREE_FURN_CONTRACT].sel :
				style->furn[TREE_FURN_EXPAND].sel;
		} else {
			bg_style = &style->bg;
			text_style = &style->text;
			infotext_style = &style->itext;
			furniture = (node->flags & TV_NFLAGS_EXPANDED) ?
				style->furn[TREE_FURN_CONTRACT].bmp :
				style->furn[TREE_FURN_EXPAND].bmp;
		}

		/* Render background */
		rect.x0 = r->x0;
		rect.y0 = render_y;
		rect.x1 = r->x1;
		rect.y1 = render_y + height;
		ctx->plot->rectangle(ctx, bg_style, &rect);

		/* Render toggle */
		ctx->plot->bitmap(ctx,
				furniture,
				inset,
				render_y + tree_g.line_height / 4,
				style->furn[TREE_FURN_EXPAND].size,
				style->furn[TREE_FURN_EXPAND].size,
				bg_style->fill_colour,
				BITMAPF_NONE);

		/* Render icon */
		if (node->type == TREE_NODE_ENTRY) {
			res = TREE_RES_CONTENT;
		} else if (node->flags & TV_NFLAGS_SPECIAL) {
			res = TREE_RES_FOLDER_SPECIAL;
		} else {
			res = TREE_RES_FOLDER;
		}

		if (treeview_res[res].ready) {
			/* Icon resource is available */
			data->x = inset + tree_g.step_width;
			data->y = render_y + ((tree_g.line_height -
					      treeview_res[res].height + 1) / 2);
			data->background_colour = bg_style->fill_colour;

			content_redraw(treeview_res[res].c, data, r, ctx);
		}

		/* Render text */
		x0 = inset + tree_g.step_width + tree_g.icon_step;
		ctx->plot->text(ctx,
				text_style,
				x0, render_y + baseline,
				node->text.data,
				node->text.len);

		/* Rendered the node */
		render_y += tree_g.line_height;
		if (render_y > r->y1) {
			/* Passed the bottom of what's in the clip region.
			 * Done. */
			break;
		}


		if (node->type != TREE_NODE_ENTRY ||
		    !(node->flags & TV_NFLAGS_EXPANDED))
			/* Done everything for this node */
			continue;

		/* Render expanded entry fields */
		entry = (struct treeview_node_entry *)node;
		for (i = 0; i < tree->n_fields - 1; i++) {
			struct treeview_field *ef = &(tree->fields[i + 1]);

			if (ef->flags & TREE_FLAG_SHOW_NAME) {
				int max_width = tree->field_width;

				ctx->plot->text(ctx,
						infotext_style,
						x0 + max_width - ef->value.width - tree_g.step_width,
						render_y + baseline,
						ef->value.data,
						ef->value.len);

				ctx->plot->text(ctx,
						infotext_style,
						x0 + max_width,
						render_y + baseline,
						entry->fields[i].value.data,
						entry->fields[i].value.len);
			} else {
				ctx->plot->text(ctx,
						infotext_style,
						x0, render_y + baseline,
						entry->fields[i].value.data,
						entry->fields[i].value.len);
			}

			/* Rendered the expanded entry field */
			render_y += tree_g.line_height;
		}

		/* Finished rendering expanded entry */

		if (render_y > r->y1) {
			/* Passed the bottom of what's in the clip region.
			 * Done. */
			break;
		}
	}

	*render_y_in_out = render_y;
}


/* Exported interface, documented in treeview.h */
void
treeview_redraw(treeview *tree,
		const int x,
		const int y,
		struct rect *clip,
		const struct redraw_context *ctx)
{
	struct redraw_context new_ctx = *ctx;
	struct content_redraw_data data;
	struct rect r;
	struct rect rect;
	int render_y = y;

	assert(tree != NULL);
	assert(tree->root != NULL);
	assert(tree->root->flags & TV_NFLAGS_EXPANDED);

	/* Start knockout rendering if it's available for this plotter */
	if (ctx->plot->option_knockout) {
		knockout_plot_start(ctx, &new_ctx);
	}

	/* Set up clip rectangle */
	r.x0 = clip->x0 + x;
	r.y0 = clip->y0 + y;
	r.x1 = clip->x1 + x;
	r.y1 = clip->y1 + y;
	new_ctx.plot->clip(&new_ctx, &r);

	/* Setup common content redraw data */
	data.width = tree_g.icon_size;
	data.height = tree_g.icon_size;
	data.scale = 1;
	data.repeat_x = false;
	data.repeat_y = false;

	if (tree->flags & TREEVIEW_SEARCHABLE) {
		if (render_y < r.y1) {
			enum treeview_resource_id icon = TREE_RES_SEARCH;

			/* Fill the blank area at the bottom */
			rect.x0 = r.x0;
			rect.y0 = render_y;
			rect.x1 = r.x1;
			rect.y1 = render_y + tree_g.line_height;
			new_ctx.plot->rectangle(&new_ctx, &plot_style_even.bg,
					&rect);

			if (treeview_res[icon].ready) {
				/* Icon resource is available */
				data.x = tree_g.window_padding;
				data.y = render_y + ((tree_g.line_height -
						treeview_res[icon].height + 1) /
						2);
				data.background_colour = plot_style_even.bg.
						fill_colour;

				content_redraw(treeview_res[icon].c,
						&data, &r, &new_ctx);
			}

			textarea_redraw(tree->search.textarea,
					x + tree_g.window_padding +
							tree_g.icon_step, y,
					plot_style_even.bg.fill_colour, 1.0,
					&r, &new_ctx);
		}
		render_y += tree_g.line_height;
	}

	/* Render the treeview data */
	if (tree->search.search == true) {
		treeview_redraw_search(tree, x, y,
				&render_y, &r, &data, &new_ctx);
	} else {
		treeview_redraw_tree(tree, x, y,
				&render_y, &r, &data, &new_ctx);
	}

	if (render_y < r.y1) {
		/* Fill the blank area at the bottom */
		rect.x0 = r.x0;
		rect.y0 = render_y;
		rect.x1 = r.x1;
		rect.y1 = r.y1;
		new_ctx.plot->rectangle(&new_ctx, &plot_style_even.bg, &rect);
	}

	/* All normal treeview rendering is done; render any overlays */
	if ((tree->move.target_pos != TV_TARGET_NONE) &&
	    (treeview_res[TREE_RES_ARROW].ready)) {
		/* Got a MOVE drag; render move indicator arrow */
		data.x = tree->move.target_area.x0 + x;
		data.y = tree->move.target_area.y0 + y;
		data.background_colour = plot_style_even.bg.fill_colour;

		content_redraw(treeview_res[TREE_RES_ARROW].c, &data, &r, &new_ctx);

	} else if (tree->edit.textarea != NULL) {
		/* Edit in progress; render textarea */
		textarea_redraw(tree->edit.textarea,
				tree->edit.x + x, tree->edit.y + y,
				plot_style_even.bg.fill_colour, 1.0,
				&r, &new_ctx);
	}

	/* Rendering complete */
	if (ctx->plot->option_knockout) {
		knockout_plot_end(ctx);
	}
}


/**
 * context for treeview selection
 */
struct treeview_selection_walk_data {
	enum {
		TREEVIEW_WALK_HAS_SELECTION,
		TREEVIEW_WALK_GET_FIRST_SELECTED,
		TREEVIEW_WALK_CLEAR_SELECTION,
		TREEVIEW_WALK_SELECT_ALL,
		TREEVIEW_WALK_COMMIT_SELECT_DRAG,
		TREEVIEW_WALK_DELETE_SELECTION,
		TREEVIEW_WALK_PROPAGATE_SELECTION,
		TREEVIEW_WALK_YANK_SELECTION,
		TREEVIEW_WALK_COPY_SELECTION
	} purpose;
	union {
		bool has_selection;
		struct {
			bool required;
			struct rect *rect;
		} redraw;
		struct {
			int sel_min;
			int sel_max;
		} drag;
		struct {
			treeview_node *prev;
			treeview_node *fixed;
		} yank;
		struct {
			treeview_node *n;
		} first;
		struct {
			char *text;
			uint32_t len;
		} copy;
	} data;
	int current_y;
	treeview *tree;
};


/**
 * Treewalk node callback for handling selection related actions.
 *
 * \param n current node
 * \param ctx node selection context
 * \param skip_children flag to allow children to be skipped
 * \param end flag to allow iteration to be finished early.
 * \return NSERROR_OK on success else error code.
 */
static nserror
treeview_node_selection_walk_cb(treeview_node *n,
				void *ctx,
				bool *skip_children,
				bool *end)
{
	struct treeview_selection_walk_data *sw = ctx;
	int height;
	bool changed = false;
	nserror err;

	height = (n->type == TREE_NODE_ENTRY) ? n->height : tree_g.line_height;
	sw->current_y += height;

	switch (sw->purpose) {
	case TREEVIEW_WALK_HAS_SELECTION:
		if (n->flags & TV_NFLAGS_SELECTED) {
			sw->data.has_selection = true;
			*end = true; /* Can abort tree walk */
			return NSERROR_OK;
		}
		break;

	case TREEVIEW_WALK_GET_FIRST_SELECTED:
		if (n->flags & TV_NFLAGS_SELECTED) {
			sw->data.first.n = n;
			*end = true; /* Can abort tree walk */
			return NSERROR_OK;
		}
		break;

	case TREEVIEW_WALK_DELETE_SELECTION:
		if (n->flags & TV_NFLAGS_SELECTED) {
			err = treeview_delete_node_internal(sw->tree, n, true,
							    TREE_OPTION_NONE);
			if (err != NSERROR_OK) {
				return err;
			}
			*skip_children = true;
			changed = true;
		}
		break;

	case TREEVIEW_WALK_PROPAGATE_SELECTION:
		if (n->parent != NULL &&
		    n->parent->flags & TV_NFLAGS_SELECTED &&
		    !(n->flags & TV_NFLAGS_SELECTED)) {
			n->flags ^= TV_NFLAGS_SELECTED;
			changed = true;
		}
		break;

	case TREEVIEW_WALK_CLEAR_SELECTION:
		if (n->flags & TV_NFLAGS_SELECTED) {
			n->flags ^= TV_NFLAGS_SELECTED;
			changed = true;
		}
		break;

	case TREEVIEW_WALK_SELECT_ALL:
		if (!(n->flags & TV_NFLAGS_SELECTED)) {
			n->flags ^= TV_NFLAGS_SELECTED;
			changed = true;
		}
		break;

	case TREEVIEW_WALK_COMMIT_SELECT_DRAG:
		if (sw->current_y >= sw->data.drag.sel_min &&
		    sw->current_y - height <
		    sw->data.drag.sel_max) {
			n->flags ^= TV_NFLAGS_SELECTED;
		}
		return NSERROR_OK;

	case TREEVIEW_WALK_YANK_SELECTION:
		if (n->flags & TV_NFLAGS_SELECTED) {
			treeview_node *p = n->parent;
			int h = 0;

			if (n == sw->data.yank.fixed) {
				break;
			}

			if (treeview_unlink_node(n))
				h = n->height;

			/* Reduce ancestor heights */
			while (p != NULL && p->flags & TV_NFLAGS_EXPANDED) {
				p->height -= h;
				p = p->parent;
			}
			if (sw->data.yank.prev == NULL) {
				sw->tree->move.root = n;
				n->parent = NULL;
				n->prev_sib = NULL;
				n->next_sib = NULL;
			} else {
				n->parent = NULL;
				n->prev_sib = sw->data.yank.prev;
				n->next_sib = NULL;
				sw->data.yank.prev->next_sib = n;
			}
			sw->data.yank.prev = n;

			*skip_children = true;
		}
		break;

	case TREEVIEW_WALK_COPY_SELECTION:
		if (n->flags & TV_NFLAGS_SELECTED &&
		    n->type == TREE_NODE_ENTRY) {
			int i;
			char *temp;
			uint32_t len;
			const char *text;
			struct treeview_field *ef;
			struct treeview_text *val;

			for (i = 0; i < sw->tree->n_fields; i++) {
				ef = &(sw->tree->fields[i]);

				if (!(ef->flags & TREE_FLAG_COPY_TEXT)) {
					continue;
				}
				val = treeview_get_text_for_field(sw->tree,
								  n, i);
				text = val->data;
				len  = val->len;

				temp = realloc(sw->data.copy.text,
					       sw->data.copy.len + len + 1);
				if (temp == NULL) {
					free(sw->data.copy.text);
					sw->data.copy.text = NULL;
					sw->data.copy.len = 0;
					return NSERROR_NOMEM;
				}

				if (sw->data.copy.len != 0) {
					temp[sw->data.copy.len - 1] = '\n';
				}
				memcpy(temp + sw->data.copy.len, text, len);
				temp[sw->data.copy.len + len] = '\0';
				sw->data.copy.len += len + 1;
				sw->data.copy.text = temp;
			}
		}
		break;
	}

	if (changed) {
		if (sw->data.redraw.required == false) {
			sw->data.redraw.required = true;
			sw->data.redraw.rect->y0 = sw->current_y - height;
		}

		if (sw->current_y > sw->data.redraw.rect->y1) {
			sw->data.redraw.rect->y1 = sw->current_y;
		}
	}

	return NSERROR_OK;
}


/* Exported interface, documented in treeview.h */
bool treeview_has_selection(treeview *tree)
{
	struct treeview_selection_walk_data sw;

	sw.purpose = TREEVIEW_WALK_HAS_SELECTION;
	sw.data.has_selection = false;

	treeview_walk_internal(tree, tree->root,
			TREEVIEW_WALK_MODE_DISPLAY, NULL,
			treeview_node_selection_walk_cb, &sw);

	return sw.data.has_selection;
}


/**
 * Get first selected node (in any)
 *
 * \param tree Treeview object in which to create folder
 * \return the first selected treeview node, or NULL
 */
static treeview_node * treeview_get_first_selected(treeview *tree)
{
	struct treeview_selection_walk_data sw;

	sw.purpose = TREEVIEW_WALK_GET_FIRST_SELECTED;
	sw.data.first.n = NULL;

	treeview_walk_internal(tree, tree->root,
			TREEVIEW_WALK_MODE_DISPLAY, NULL,
			treeview_node_selection_walk_cb, &sw);

	return sw.data.first.n;
}


/* Exported interface, documented in treeview.h */
enum treeview_node_type treeview_get_selection(treeview *tree,
					       void **node_data)
{
	treeview_node *n;

	assert(tree != NULL);

	n = treeview_get_first_selected(tree);

	if (n != NULL && n->type & (TREE_NODE_ENTRY | TREE_NODE_FOLDER)) {
		*node_data = n->client_data;
		return n->type;
	}

	*node_data = NULL;
	return TREE_NODE_NONE;
}


/**
 * Clear any selection in a treeview
 *
 * \param tree Treeview object to clear selection in
 * \param rect Redraw rectangle (if redraw required)
 * \return true iff redraw required
 */
static bool treeview_clear_selection(treeview *tree, struct rect *rect)
{
	struct treeview_selection_walk_data sw;

	rect->x0 = 0;
	rect->y0 = 0;
	rect->x1 = REDRAW_MAX;
	rect->y1 = 0;

	sw.purpose = TREEVIEW_WALK_CLEAR_SELECTION;
	sw.data.redraw.required = false;
	sw.data.redraw.rect = rect;
	sw.current_y = treeview__get_search_height(tree);

	treeview_walk_internal(tree, tree->root,
			TREEVIEW_WALK_MODE_DISPLAY, NULL,
			treeview_node_selection_walk_cb, &sw);

	return sw.data.redraw.required;
}


/**
 * Select all in a treeview
 *
 * \param tree Treeview object to select all in
 * \param rect Redraw rectangle (if redraw required)
 * \return true iff redraw required
 */
static bool treeview_select_all(treeview *tree, struct rect *rect)
{
	struct treeview_selection_walk_data sw;

	rect->x0 = 0;
	rect->y0 = 0;
	rect->x1 = REDRAW_MAX;
	rect->y1 = 0;

	sw.purpose = TREEVIEW_WALK_SELECT_ALL;
	sw.data.redraw.required = false;
	sw.data.redraw.rect = rect;
	sw.current_y = treeview__get_search_height(tree);

	treeview_walk_internal(tree, tree->root,
			TREEVIEW_WALK_MODE_DISPLAY, NULL,
			treeview_node_selection_walk_cb, &sw);

	return sw.data.redraw.required;
}


/**
 * Commit a current selection drag, modifying the node's selection state.
 *
 * \param tree Treeview object to commit drag selection in
 */
static void treeview_commit_selection_drag(treeview *tree)
{
	struct treeview_selection_walk_data sw;

	sw.purpose = TREEVIEW_WALK_COMMIT_SELECT_DRAG;
	sw.current_y = treeview__get_search_height(tree);

	if (tree->drag.start.y > tree->drag.prev.y) {
		sw.data.drag.sel_min = tree->drag.prev.y;
		sw.data.drag.sel_max = tree->drag.start.y;
	} else {
		sw.data.drag.sel_min = tree->drag.start.y;
		sw.data.drag.sel_max = tree->drag.prev.y;
	}

	treeview_walk_internal(tree, tree->root,
			TREEVIEW_WALK_MODE_DISPLAY, NULL,
			treeview_node_selection_walk_cb, &sw);
}


/**
 * Yank a selection to the node move list.
 *
 * \param tree   Treeview object to yank selection from
 * \param fixed  Treeview node that should not be yanked
 */
static void treeview_move_yank_selection(treeview *tree, treeview_node *fixed)
{
	struct treeview_selection_walk_data sw;

	sw.purpose = TREEVIEW_WALK_YANK_SELECTION;
	sw.data.yank.fixed = fixed;
	sw.data.yank.prev = NULL;
	sw.tree = tree;

	treeview_walk_internal(tree, tree->root,
			TREEVIEW_WALK_MODE_DISPLAY, NULL,
			treeview_node_selection_walk_cb, &sw);
}


/**
 * Copy a selection to the clipboard.
 *
 * \param tree Treeview object to yank selection from
 */
static void treeview_copy_selection(treeview *tree)
{
	struct treeview_selection_walk_data sw;
	nserror err;

	sw.purpose = TREEVIEW_WALK_COPY_SELECTION;
	sw.data.copy.text = NULL;
	sw.data.copy.len = 0;
	sw.tree = tree;

	err = treeview_walk_internal(tree, tree->root,
			TREEVIEW_WALK_MODE_DISPLAY, NULL,
			treeview_node_selection_walk_cb, &sw);
	if (err != NSERROR_OK) {
		return;
	}

	if (sw.data.copy.text != NULL) {
		guit->clipboard->set(sw.data.copy.text,
				     sw.data.copy.len - 1, NULL, 0);
		free(sw.data.copy.text);
	}
}


/**
 * Delete a selection.
 *
 * \param tree Treeview object to delete selected nodes from
 * \param rect Updated to redraw rectangle
 * \return true iff redraw required.
 */
static bool treeview_delete_selection(treeview *tree, struct rect *rect)
{
	struct treeview_selection_walk_data sw;

	assert(tree != NULL);
	assert(tree->root != NULL);

	rect->x0 = 0;
	rect->y0 = 0;
	rect->x1 = REDRAW_MAX;
	rect->y1 = treeview__get_display_height(tree);

	sw.purpose = TREEVIEW_WALK_DELETE_SELECTION;
	sw.data.redraw.required = false;
	sw.data.redraw.rect = rect;
	sw.current_y = treeview__get_search_height(tree);
	sw.tree = tree;

	treeview_walk_internal(tree, tree->root,
			TREEVIEW_WALK_MODE_DISPLAY, NULL,
			treeview_node_selection_walk_cb, &sw);

	return sw.data.redraw.required;
}


/**
 * Propagate selection to visible descendants of selected nodes.
 *
 * \param tree Treeview object to propagate selection in
 * \param rect Redraw rectangle (if redraw required)
 * \return true iff redraw required
 */
static bool treeview_propagate_selection(treeview *tree, struct rect *rect)
{
	struct treeview_selection_walk_data sw;

	assert(tree != NULL);
	assert(tree->root != NULL);

	rect->x0 = 0;
	rect->y0 = 0;
	rect->x1 = REDRAW_MAX;
	rect->y1 = 0;

	sw.purpose = TREEVIEW_WALK_PROPAGATE_SELECTION;
	sw.data.redraw.required = false;
	sw.data.redraw.rect = rect;
	sw.current_y = treeview__get_search_height(tree);
	sw.tree = tree;

	treeview_walk_internal(tree, tree->root,
			TREEVIEW_WALK_MODE_DISPLAY, NULL,
			treeview_node_selection_walk_cb, &sw);

	return sw.data.redraw.required;
}


/**
 * Move a selection according to the current move drag.
 *
 * \param tree Treeview object to move selected nodes in
 * \param rect Redraw rectangle
 * \return NSERROR_OK on success else appropriate error code
 */
static nserror treeview_move_selection(treeview *tree, struct rect *rect)
{
	treeview_node *node, *next, *parent;
	treeview_node *relation;
	enum treeview_relationship relationship;
	int height;

	assert(tree != NULL);
	assert(tree->root != NULL);
	assert(tree->root->children != NULL);
	assert(tree->move.target_pos != TV_TARGET_NONE);

	height = tree->root->height;

	/* Identify target location */
	switch (tree->move.target_pos) {
	case TV_TARGET_ABOVE:
		if (tree->move.target == NULL) {
			/* Target: After last child of root */
			relation = tree->root->children;
			while (relation->next_sib != NULL) {
				relation = relation->next_sib;
			}
			relationship = TREE_REL_NEXT_SIBLING;

		} else if (tree->move.target->prev_sib != NULL) {
			/* Target: After previous sibling */
			relation = tree->move.target->prev_sib;
			relationship = TREE_REL_NEXT_SIBLING;

		} else {
			/* Target: Target: First child of parent */
			assert(tree->move.target->parent != NULL);
			relation = tree->move.target->parent;
			relationship = TREE_REL_FIRST_CHILD;
		}
		break;

	case TV_TARGET_INSIDE:
		assert(tree->move.target != NULL);
		relation = tree->move.target;
		relationship = TREE_REL_FIRST_CHILD;
		break;

	case TV_TARGET_BELOW:
		assert(tree->move.target != NULL);
		relation = tree->move.target;
		relationship = TREE_REL_NEXT_SIBLING;
		break;

	default:
		NSLOG(netsurf, INFO, "Bad drop target for move.");
		return NSERROR_BAD_PARAMETER;
	}

	if (relationship == TREE_REL_FIRST_CHILD) {
		parent = relation;
	} else {
		parent = relation->parent;
	}

	/* Move all selected nodes from treeview to tree->move.root */
	treeview_move_yank_selection(tree, relation);

	/* Move all nodes on tree->move.root to target location */
	for (node = tree->move.root; node != NULL; node = next) {
		next = node->next_sib;

		if (node == relation) {
			continue;
		}

		if (!(parent->flags & TV_NFLAGS_EXPANDED)) {
			if (node->flags & TV_NFLAGS_EXPANDED)
				treeview_node_contract_internal(tree, node);
			node->flags &= ~TV_NFLAGS_SELECTED;
		}

		treeview_insert_node(tree, node, relation, relationship);

		relation = node;
		relationship = TREE_REL_NEXT_SIBLING;
	}
	tree->move.root = NULL;

	/* Tell window, if height has changed */
	if (height != tree->root->height)
		treeview__cw_update_size(tree, -1, tree->root->height);

	/* TODO: Deal with redraw area properly */
	rect->x0 = 0;
	rect->y0 = 0;
	rect->x1 = REDRAW_MAX;
	rect->y1 = REDRAW_MAX;

	return NSERROR_OK;
}


/**
 * context for treeview launch action
 */
struct treeview_launch_walk_data {
	int selected_depth;
	treeview *tree;
};


/**
 * Treewalk node walk backward callback for tracking folder selection.
 */
static nserror
treeview_node_launch_walk_bwd_cb(treeview_node *n, void *ctx, bool *end)
{
	struct treeview_launch_walk_data *lw = ctx;

	if (n->type == TREE_NODE_FOLDER && n->flags == TV_NFLAGS_SELECTED) {
		lw->selected_depth--;
	}

	return NSERROR_OK;
}


/**
 * Treewalk node walk forward callback for launching nodes.
 *
 * \param n current node
 * \param ctx node launch context
 * \param skip_children flag to allow children to be skipped
 * \param end flag to allow iteration to be finished early.
 * \return NSERROR_OK on success else error code.
 */
static nserror
treeview_node_launch_walk_fwd_cb(treeview_node *n,
				 void *ctx,
				 bool *skip_children,
				 bool *end)
{
	struct treeview_launch_walk_data *lw = ctx;
	nserror ret = NSERROR_OK;

	if (n->type == TREE_NODE_FOLDER && n->flags & TV_NFLAGS_SELECTED) {
		lw->selected_depth++;

	} else if (n->type == TREE_NODE_ENTRY &&
		   (n->flags & TV_NFLAGS_SELECTED ||
		    lw->selected_depth > 0)) {
		struct treeview_node_msg msg;
		msg.msg = TREE_MSG_NODE_LAUNCH;
		msg.data.node_launch.mouse = BROWSER_MOUSE_HOVER;
		ret = lw->tree->callbacks->entry(msg, n->client_data);
	}

	return ret;
}


/**
 * Launch a selection.
 *
 * \note Selected entries are launched. Entries that are descendants
 *        of selected folders are also launched.
 *
 * \param tree Treeview object to launch selected nodes in
 * \return NSERROR_OK on success, appropriate error otherwise
 */
static nserror treeview_launch_selection(treeview *tree)
{
	struct treeview_launch_walk_data lw;

	assert(tree != NULL);
	assert(tree->root != NULL);

	lw.selected_depth = 0;
	lw.tree = tree;

	return treeview_walk_internal(tree, tree->root,
			TREEVIEW_WALK_MODE_LOGICAL_COMPLETE,
			treeview_node_launch_walk_bwd_cb,
			treeview_node_launch_walk_fwd_cb, &lw);
}


/* Exported interface, documented in treeview.h */
nserror
treeview_get_relation(treeview *tree,
		      treeview_node **relation,
		      enum treeview_relationship *rel,
		      bool at_y,
		      int y)
{
	treeview_node *n;

	assert(tree != NULL);

	if (at_y) {
		n = treeview_y_node(tree, y);

	} else {
		n = treeview_get_first_selected(tree);
	}

	if (n != NULL && n->parent != NULL) {
		if (n == n->parent->children) {
			/* First child */
			*relation = n->parent;
			*rel = TREE_REL_FIRST_CHILD;
		} else {
			/* Not first child */
			*relation = n->prev_sib;
			*rel = TREE_REL_NEXT_SIBLING;
		}
	} else {
		if (tree->root->children == NULL) {
			/* First child of root */
			*relation = tree->root;
			*rel = TREE_REL_FIRST_CHILD;
		} else {
			/* Last child of root */
			n = tree->root->children;
			while (n->next_sib != NULL)
				n = n->next_sib;
			*relation = n;
			*rel = TREE_REL_NEXT_SIBLING;
		}
	}

	return NSERROR_OK;
}


/**
 * context for treeview keyboard action
 */
struct treeview_nav_state {
	treeview *tree;
	treeview_node *prev;
	treeview_node *curr;
	treeview_node *next;
	treeview_node *last;
	int n_selected;
	int prev_n_selected;
};


/**
 * Treewalk node callback for handling mouse action.
 *
 * \param node current node
 * \param ctx node context
 * \param skip_children flag to allow children to be skipped
 * \param end flag to allow iteration to be finished early.
 * \return NSERROR_OK on success else error code.
 */
static nserror
treeview_node_nav_cb(treeview_node *node,
		     void *ctx,
		     bool *skip_children,
		     bool *end)
{
	struct treeview_nav_state *ns = ctx;

	if (node == ns->tree->root)
		return NSERROR_OK;

	if (node->flags & TV_NFLAGS_SELECTED) {
		ns->n_selected++;
		if (ns->curr == NULL) {
			ns->curr = node;
		}

	} else {
		if (ns->n_selected == 0) {
			ns->prev = node;

		} else if (ns->prev_n_selected < ns->n_selected) {
			ns->next = node;
			ns->prev_n_selected = ns->n_selected;
		}
	}
	ns->last = node;

	return NSERROR_OK;
}


/**
 * Handle keyboard navigation.
 *
 * \note Selected entries are launched.
 *       Entries that are descendants of selected folders are also launched.
 *
 * \param tree Treeview object to launch selected nodes in
 * \param key The ucs4 character codepoint
 * \param rect Updated to redraw rectangle
 * \return true if treeview needs redraw, false otherwise
 */
static bool
treeview_keyboard_navigation(treeview *tree, uint32_t key, struct rect *rect)
{
	struct treeview_nav_state ns = {
		.tree = tree,
		.prev = NULL,
		.curr = NULL,
		.next = NULL,
		.last = NULL,
		.n_selected = 0,
		.prev_n_selected = 0
	};
	int search_height = treeview__get_search_height(tree);
	int h = treeview__get_display_height(tree) + search_height;
	bool redraw = false;
	struct treeview_node *scroll_to_node = NULL;

	/* Fill out the nav. state struct, by examining the current selection
	 * state */
	treeview_walk_internal(tree, tree->root,
			TREEVIEW_WALK_MODE_DISPLAY, NULL,
			treeview_node_nav_cb, &ns);

	scroll_to_node = ns.curr;

	if (tree->search.search == false) {
		if (ns.next == NULL)
			ns.next = tree->root->children;
		if (ns.prev == NULL)
			ns.prev = ns.last;
	}

	/* Clear any existing selection */
	redraw = treeview_clear_selection(tree, rect);

	switch (key) {
	case NS_KEY_LEFT:
		if (tree->search.search == true) {
			break;
		}
		if (ns.curr != NULL &&
		    ns.curr->parent != NULL &&
		    ns.curr->parent->type != TREE_NODE_ROOT) {
			/* Step to parent */
			ns.curr->parent->flags |= TV_NFLAGS_SELECTED;
			scroll_to_node = ns.curr->parent;

		} else if (ns.curr != NULL && tree->root->children != NULL) {
			/* Select first node in tree */
			tree->root->children->flags |= TV_NFLAGS_SELECTED;
			scroll_to_node = tree->root->children;
		}
		break;

	case NS_KEY_RIGHT:
		if (ns.curr != NULL) {
			if (!(ns.curr->flags & TV_NFLAGS_EXPANDED)) {
				/* Toggle node to expanded */
				treeview_node_expand_internal(tree, ns.curr);
				if (ns.curr->children != NULL) {
					/* Step to first child */
					ns.curr->children->flags |=
						TV_NFLAGS_SELECTED;
					scroll_to_node = ns.curr->children;
				} else {
					/* Retain current node selection */
					ns.curr->flags |= TV_NFLAGS_SELECTED;
				}
			} else {
				/* Toggle node to contracted */
				treeview_node_contract_internal(tree, ns.curr);
				/* Retain current node selection */
				ns.curr->flags |= TV_NFLAGS_SELECTED;
			}

		} else if (ns.curr != NULL) {
			/* Retain current node selection */
			ns.curr->flags |= TV_NFLAGS_SELECTED;
		}
		break;

	case NS_KEY_UP:
		if (ns.prev != NULL) {
			/* Step to previous node */
			ns.prev->flags |= TV_NFLAGS_SELECTED;
			scroll_to_node = ns.prev;
		}
		break;

	case NS_KEY_DOWN:
		if (ns.next != NULL) {
			/* Step to next node */
			ns.next->flags |= TV_NFLAGS_SELECTED;
			scroll_to_node = ns.next;
		}
		break;

	default:
		break;
	}

	treeview__cw_scroll_to_node(tree, scroll_to_node);

	/* TODO: Deal with redraw area properly */
	rect->x0 = 0;
	rect->y0 = 0;
	rect->x1 = REDRAW_MAX;
	if (treeview__get_display_height(tree) + search_height > h)
		rect->y1 = treeview__get_display_height(tree) + search_height;
	else
		rect->y1 = h;
	redraw = true;

	return redraw;
}


/* Exported interface, documented in treeview.h */
bool treeview_keypress(treeview *tree, uint32_t key)
{
	struct rect r;	/**< Redraw rectangle */
	bool redraw = false;

	assert(tree != NULL);

	/* Pass to any textarea, if editing in progress */
	if (tree->edit.textarea != NULL) {
		switch (key) {
		case NS_KEY_ESCAPE:
			treeview_edit_cancel(tree, true);
			return true;
		case NS_KEY_NL:
		case NS_KEY_CR:
			treeview_edit_done(tree);
			return true;
		default:
			return textarea_keypress(tree->edit.textarea, key);
		}
	} else if (tree->search.active == true) {
		switch (key) {
		case NS_KEY_ESCAPE:
			treeview__search_cancel(tree, false);
			return true;
		case NS_KEY_NL:
		case NS_KEY_CR:
			return true;
		default:
			return textarea_keypress(tree->search.textarea, key);
		}
	}

	/* Keypress to be handled by treeview */
	switch (key) {
	case NS_KEY_SELECT_ALL:
		redraw = treeview_select_all(tree, &r);
		break;
	case NS_KEY_COPY_SELECTION:
		treeview_copy_selection(tree);
		break;
	case NS_KEY_DELETE_LEFT:
	case NS_KEY_DELETE_RIGHT:
		redraw = treeview_delete_selection(tree, &r);

		if (tree->flags & TREEVIEW_DEL_EMPTY_DIRS) {
			int h = tree->root->height;
			/* Delete any empty nodes */
			treeview_delete_empty_nodes(tree, false);

			/* Inform front end of change in dimensions */
			if (tree->root->height != h) {
				r.y0 = 0;
				treeview__cw_update_size(tree, -1,
							 tree->root->height);
			}
		}
		break;
	case NS_KEY_CR:
	case NS_KEY_NL:
		treeview_launch_selection(tree);
		break;
	case NS_KEY_ESCAPE:
	case NS_KEY_CLEAR_SELECTION:
		redraw = treeview_clear_selection(tree, &r);
		break;
	case NS_KEY_LEFT:
	case NS_KEY_RIGHT:
	case NS_KEY_UP:
	case NS_KEY_DOWN:
		redraw = treeview_keyboard_navigation(tree, key, &r);
		break;
	default:
		return false;
	}

	if (redraw) {
		treeview__cw_invalidate_area(tree, &r);
	}

	return true;
}


/**
 * Set the drag&drop drop indicator
 *
 * \param tree		Treeview object to set node indicator in
 * \param need_redraw	True iff we already have a redraw region
 * \param target	The treeview node with mouse pointer over it
 * \param node_height	The height of node
 * \param node_y	The Y coord of the top of target node
 * \param mouse_y	Y coord of mouse position
 * \param rect		Redraw rectangle (if redraw required)
 * \return true iff redraw required
 */
static bool
treeview_set_move_indicator(treeview *tree,
			    bool need_redraw,
			    treeview_node *target,
			    int node_height,
			    int node_y,
			    int mouse_y,
			    struct rect *rect)
{
	treeview_node *orig = target;
	enum treeview_target_pos target_pos;
	int mouse_pos = mouse_y - node_y;
	int x;

	assert(tree != NULL);
	assert(tree->root != NULL);
	assert(tree->root->children != NULL);
	assert(target != NULL);

	if (target->flags & TV_NFLAGS_SELECTED) {
		/* Find top selected ancestor */
		while (target->parent &&
		       target->parent->flags & TV_NFLAGS_SELECTED) {
			target = target->parent;
		}

		/* Find top adjacent selected sibling */
		while (target->prev_sib &&
		       target->prev_sib->flags & TV_NFLAGS_SELECTED) {
			target = target->prev_sib;
		}
		target_pos = TV_TARGET_ABOVE;

	} else switch (target->type) {
		case TREE_NODE_FOLDER:
			if (mouse_pos <= node_height / 4) {
				target_pos = TV_TARGET_ABOVE;
			} else if (mouse_pos <= (3 * node_height) / 4 ||
				   target->flags & TV_NFLAGS_EXPANDED) {
				target_pos = TV_TARGET_INSIDE;
			} else {
				target_pos = TV_TARGET_BELOW;
			}
			break;

		case TREE_NODE_ENTRY:
			if (mouse_pos <= node_height / 2) {
				target_pos = TV_TARGET_ABOVE;
			} else {
				target_pos = TV_TARGET_BELOW;
			}
			break;

		default:
			assert(target->type != TREE_NODE_ROOT);
			return false;
		}

	if (target_pos == tree->move.target_pos &&
	    target == tree->move.target) {
		/* No change */
		return need_redraw;
	}

	if (tree->move.target_pos != TV_TARGET_NONE) {
		/* Need to clear old indicator position */
		if (need_redraw) {
			if (rect->x0 > tree->move.target_area.x0)
				rect->x0 = tree->move.target_area.x0;
			if (tree->move.target_area.x1 > rect->x1)
				rect->x1 = tree->move.target_area.x1;
			if (rect->y0 > tree->move.target_area.y0)
				rect->y0 = tree->move.target_area.y0;
			if (tree->move.target_area.y1 > rect->y1)
				rect->y1 = tree->move.target_area.y1;
		} else {
			*rect = tree->move.target_area;
			need_redraw = true;
		}
	}

	/* Offset for ABOVE / BELOW */
	if (target_pos == TV_TARGET_ABOVE) {
		if (target != orig) {
			node_y = treeview_node_y(tree, target);
		}
		node_y -= (tree_g.line_height + 1) / 2;
	} else if (target_pos == TV_TARGET_BELOW) {
		node_y += node_height - (tree_g.line_height + 1) / 2;
	}

	/* Oftsets are all relative to centred (INSIDE) */
	node_y += (tree_g.line_height -
		   treeview_res[TREE_RES_ARROW].height + 1) / 2;

	x = target->inset + tree_g.move_offset;

	/* Update target details */
	tree->move.target = target;
	tree->move.target_pos = target_pos;
	tree->move.target_area.x0 = x;
	tree->move.target_area.y0 = node_y;
	tree->move.target_area.x1 = tree_g.icon_size + x;
	tree->move.target_area.y1 = tree_g.icon_size + node_y;

	if (target_pos != TV_TARGET_NONE) {
		/* Need to draw new indicator position */
		if (need_redraw) {
			if (rect->x0 > tree->move.target_area.x0)
				rect->x0 = tree->move.target_area.x0;
			if (tree->move.target_area.x1 > rect->x1)
				rect->x1 = tree->move.target_area.x1;
			if (rect->y0 > tree->move.target_area.y0)
				rect->y0 = tree->move.target_area.y0;
			if (tree->move.target_area.y1 > rect->y1)
				rect->y1 = tree->move.target_area.y1;
		} else {
			*rect = tree->move.target_area;
			need_redraw = true;
		}
	}

	return need_redraw;
}


/**
 * Callback for textarea_create, in desktop/treeview.h
 *
 * \param data treeview context
 * \param msg textarea message
 */
static void treeview_textarea_callback(void *data, struct textarea_msg *msg)
{
	treeview *tree = data;
	struct rect *r;

	switch (msg->type) {
	case TEXTAREA_MSG_DRAG_REPORT:
		if (msg->data.drag == TEXTAREA_DRAG_NONE) {
			/* Textarea drag finished */
			tree->drag.type = TV_DRAG_NONE;
		} else {
			/* Textarea drag started */
			tree->drag.type = TV_DRAG_TEXTAREA;
		}
		treeview__cw_drag_status(tree,
				treeview__get_cw_drag_type(tree));
		break;

	case TEXTAREA_MSG_REDRAW_REQUEST:
		r = &msg->data.redraw;
		r->x0 += tree->edit.x;
		r->y0 += tree->edit.y;
		r->x1 += tree->edit.x;
		r->y1 += tree->edit.y;

		/* Redraw the textarea */
		treeview__cw_invalidate_area(tree, r);
		break;

	default:
		break;
	}
}


/**
 * Start edit of node field, at given y-coord, if editable
 *
 * \param tree Treeview object to consider editing in
 * \param n The treeview node to try editing
 * \param node_y The Y coord of the top of n
 * \param mouse_x X coord of mouse position
 * \param mouse_y Y coord of mouse position
 * \param rect Redraw rectangle (if redraw required)
 * \return true iff redraw required
 */
static bool
treeview_edit_node_at_point(treeview *tree,
			    treeview_node *n,
			    int node_y,
			    int mouse_x,
			    int mouse_y,
			    struct rect *rect)
{
	struct treeview_text *field_data = NULL;
	struct treeview_field *ef, *field_desc = NULL;
	int pos = node_y + tree_g.line_height;
	int field_y = node_y;
	int field_x;
	int width, height;
	bool success;

	/* If the main field is editable, make field_data point to it */
	if (n->type == TREE_NODE_ENTRY)
		ef = &(tree->fields[0]);
	else
		ef = &(tree->fields[tree->n_fields]);
	if (ef->flags & TREE_FLAG_ALLOW_EDIT) {
		field_data = &n->text;
		field_desc = ef;
		field_y = node_y;
	}

	/* Check for editable entry fields */
	if (n->type == TREE_NODE_ENTRY && n->height != tree_g.line_height) {
		struct treeview_node_entry *e = (struct treeview_node_entry *)n;
		int i;

		for (i = 0; i < tree->n_fields - 1; i++) {
			if (mouse_y <= pos)
				continue;

			ef = &(tree->fields[i + 1]);
			pos += tree_g.line_height;
			if (mouse_y <= pos && (ef->flags &
					       TREE_FLAG_ALLOW_EDIT)) {
				field_data = &e->fields[i].value;
				field_desc = ef;
				field_y = pos - tree_g.line_height;
			}
		}
	}

	if (field_data == NULL || field_desc == NULL) {
		/* No editable field */
		return false;
	}

	/* Get window width/height */
	treeview__cw_get_window_dimensions(tree, &width, &height);

	/* Calculate textarea width/height */
	field_x = n->inset + tree_g.step_width + tree_g.icon_step - 3;
	width -= field_x;
	height = tree_g.line_height;

	/* Create text area */
	tree->edit.textarea = treeview__create_textarea(tree, width, height,
			0x000000, 0xffffff, 0x000000, plot_style_odd.text,
			treeview_textarea_callback);
	if (tree->edit.textarea == NULL) {
		return false;
	}

	success = textarea_set_text(tree->edit.textarea, field_data->data);
	if (!success) {
		textarea_destroy(tree->edit.textarea);
		return false;
	}

	tree->edit.node = n;
	tree->edit.field = field_desc->field;

	/* Position the caret */
	mouse_x -= field_x;
	if (mouse_x < 0)
		mouse_x = 0;
	else if (mouse_x >= width)
		mouse_x = width - 1;

	textarea_mouse_action(tree->edit.textarea,
			      BROWSER_MOUSE_PRESS_1 | BROWSER_MOUSE_CLICK_1,
			      mouse_x, tree_g.line_height / 2);

	/* Position the textarea */
	tree->edit.x = field_x;
	tree->edit.y = field_y;
	tree->edit.w = width;
	tree->edit.h = height;

	/* Setup redraw rectangle */
	if (rect->x0 > field_x)
		rect->x0 = field_x;
	if (rect->y0 > field_y)
		rect->y0 = field_y;
	if (rect->x1 < field_x + width)
		rect->x1 = field_x + width;
	if (rect->y1 < field_y + height)
		rect->y1 = field_y + height;

	return true;
}


/* Exported interface, documented in treeview.h */
void treeview_edit_selection(treeview *tree)
{
	struct rect rect;
	treeview_node *n;
	bool redraw;
	int y;

	assert(tree != NULL);
	assert(tree->root != NULL);

	/* Get first selected node */
	n = treeview_get_first_selected(tree);

	if (n == NULL)
		return;

	/* Get node's y-position */
	y = treeview_node_y(tree, n);

	/* Edit node at y */
	redraw = treeview_edit_node_at_point(tree, n, y,
					     0, y + tree_g.line_height / 2, &rect);

	if (redraw == false)
		return;

	/* Redraw */
	rect.x0 = 0;
	rect.y0 = y;
	rect.x1 = REDRAW_MAX;
	rect.y1 = y + tree_g.line_height;
	treeview__cw_invalidate_area(tree, &rect);
}


/**
 * context for treeview mouse handling
 */
struct treeview_mouse_action {
	treeview *tree;
	browser_mouse_state mouse;
	int x;
	int y;
	int current_y;	/* Y coordinate value of top of current node */
	int search_height;
};


/**
 * Treewalk node callback for handling mouse action.
 *
 * \param node current node
 * \param ctx node context
 * \param skip_children flag to allow children to be skipped
 * \param end flag to allow iteration to be finished early.
 * \return NSERROR_OK on success else error code.
 */
static nserror
treeview_node_mouse_action_cb(treeview_node *node,
			      void *ctx,
			      bool *skip_children,
			      bool *end)
{
	struct treeview_mouse_action *ma = ctx;
	struct rect r;
	bool redraw = false;
	bool click;
	int height;
	enum {
		TV_NODE_ACTION_NONE		= 0,
		TV_NODE_ACTION_SELECTION	= (1 << 0)
	} action = TV_NODE_ACTION_NONE;
	enum treeview_node_part part = TV_NODE_PART_NONE;
	nserror err;

	r.x0 = 0;
	r.x1 = REDRAW_MAX;

	height = (node->type == TREE_NODE_ENTRY) ? node->height :
		tree_g.line_height;

	/* Skip line if we've not reached mouse y */
	if (ma->y > ma->current_y + height) {
		ma->current_y += height;
		return NSERROR_OK; /* Don't want to abort tree walk */
	}

	/* Find where the mouse is */
	if (ma->y <= ma->current_y + tree_g.line_height) {
		int inset = node->inset;
		if (ma->tree->search.search == true) {
			inset = tree_g.window_padding;
		}
		if (ma->x >= inset - 1 &&
				ma->x < inset + tree_g.step_width) {
			/* Over expansion toggle */
			part = TV_NODE_PART_TOGGLE;

		} else if (ma->x >= inset + tree_g.step_width &&
				ma->x < inset + tree_g.step_width +
				tree_g.icon_step + node->text.width) {
			/* On node */
			part = TV_NODE_PART_ON_NODE;
		}
	} else if (node->type == TREE_NODE_ENTRY &&
		   height > tree_g.line_height) {
		/* Expanded entries */
		int x = node->inset + tree_g.step_width + tree_g.icon_step;
		int y = ma->current_y + tree_g.line_height;
		int i;
		struct treeview_node_entry *entry =
			(struct treeview_node_entry *)node;
		for (i = 0; i < ma->tree->n_fields - 1; i++) {
			struct treeview_field *ef = &(ma->tree->fields[i + 1]);

			if (ma->y > y + tree_g.line_height) {
				y += tree_g.line_height;
				continue;
			}

			if (ef->flags & TREE_FLAG_SHOW_NAME) {
				int max_width = ma->tree->field_width;

				if (ma->x >= x + max_width - ef->value.width -
				    tree_g.step_width &&
				    ma->x < x + max_width -
				    tree_g.step_width) {
					/* On a field name */
					part = TV_NODE_PART_ON_NODE;

				} else if (ma->x >= x + max_width &&
					   ma->x < x + max_width +
					   entry->fields[i].value.width) {
					/* On a field value */
					part = TV_NODE_PART_ON_NODE;
				}
			} else {
				if (ma->x >= x && ma->x < x +
				    entry->fields[i].value.width) {
					/* On a field value */
					part = TV_NODE_PART_ON_NODE;
				}
			}

			break;
		}
	}

	/* Record what position / part a drag started on */
	if (ma->mouse & (BROWSER_MOUSE_PRESS_1 | BROWSER_MOUSE_PRESS_2) &&
	    ma->tree->drag.type == TV_DRAG_NONE) {
		ma->tree->drag.selected = node->flags & TV_NFLAGS_SELECTED;
		ma->tree->drag.start_node = node;
		ma->tree->drag.part = part;
		ma->tree->drag.start.x = ma->x;
		ma->tree->drag.start.y = ma->y;
		ma->tree->drag.start.node_y = ma->current_y;
		ma->tree->drag.start.node_h = height;

		ma->tree->drag.prev.x = ma->x;
		ma->tree->drag.prev.y = ma->y;
		ma->tree->drag.prev.node_y = ma->current_y;
		ma->tree->drag.prev.node_h = height;
	}

	/* Handle drag start */
	if (ma->tree->drag.type == TV_DRAG_NONE) {
		if (ma->mouse & BROWSER_MOUSE_DRAG_1 &&
		    ma->tree->drag.selected == false &&
		    ma->tree->drag.part == TV_NODE_PART_NONE) {
			ma->tree->drag.type = TV_DRAG_SELECTION;
			treeview__cw_drag_status(ma->tree,
						 CORE_WINDOW_DRAG_SELECTION);

		} else if (ma->tree->search.search == false &&
			   !(ma->tree->flags & TREEVIEW_NO_MOVES) &&
			   ma->mouse & BROWSER_MOUSE_DRAG_1 &&
			   (ma->tree->drag.selected == true ||
			    ma->tree->drag.part == TV_NODE_PART_ON_NODE)) {
			ma->tree->drag.type = TV_DRAG_MOVE;
			treeview__cw_drag_status(ma->tree,
						 CORE_WINDOW_DRAG_MOVE);
			redraw |= treeview_propagate_selection(ma->tree, &r);

		} else if (ma->mouse & BROWSER_MOUSE_DRAG_2) {
			ma->tree->drag.type = TV_DRAG_SELECTION;
			treeview__cw_drag_status(ma->tree,
						 CORE_WINDOW_DRAG_SELECTION);
		}

		if (ma->tree->drag.start_node != NULL &&
		    ma->tree->drag.type == TV_DRAG_SELECTION) {
			ma->tree->drag.start_node->flags ^= TV_NFLAGS_SELECTED;
		}
	}

	/* Handle active drags */
	switch (ma->tree->drag.type) {
	case TV_DRAG_SELECTION:
	{
		int curr_y1 = ma->current_y + height;
		int prev_y1 = ma->tree->drag.prev.node_y +
			ma->tree->drag.prev.node_h;

		r.y0 = (ma->current_y < ma->tree->drag.prev.node_y) ?
			ma->current_y : ma->tree->drag.prev.node_y;
		r.y1 = (curr_y1 > prev_y1) ? curr_y1 : prev_y1;

		redraw = true;

		ma->tree->drag.prev.x = ma->x;
		ma->tree->drag.prev.y = ma->y;
		ma->tree->drag.prev.node_y = ma->current_y;
		ma->tree->drag.prev.node_h = height;
	}
		break;

	case TV_DRAG_MOVE:
		redraw |= treeview_set_move_indicator(ma->tree, redraw,
						      node, height,
						      ma->current_y, ma->y, &r);
		break;

	default:
		break;
	}

	click = ma->mouse & (BROWSER_MOUSE_CLICK_1 | BROWSER_MOUSE_CLICK_2);

	if (((node->type == TREE_NODE_FOLDER) &&
	     (ma->mouse & BROWSER_MOUSE_DOUBLE_CLICK) && click) ||
	    (part == TV_NODE_PART_TOGGLE && click)) {
		int h = treeview__get_display_height(ma->tree) +
				ma->search_height;

		/* Clear any existing selection */
		redraw |= treeview_clear_selection(ma->tree, &r);

		/* Toggle node expansion */
		if (node->flags & TV_NFLAGS_EXPANDED) {
			err = treeview_node_contract_internal(ma->tree, node);
		} else {
			err = treeview_node_expand_internal(ma->tree, node);
		}
		if (err != NSERROR_OK) {
			return err;
		}

		/* Set up redraw */
		if (!redraw || r.y0 > ma->current_y)
			r.y0 = ma->current_y;
		if (h > treeview__get_display_height(ma->tree) +
				ma->search_height) {
			r.y1 = h;
		} else {
			r.y1 = treeview__get_display_height(ma->tree) +
				ma->search_height;
		}
		redraw = true;

	} else if ((node->type == TREE_NODE_ENTRY) &&
		   (ma->mouse & BROWSER_MOUSE_DOUBLE_CLICK) && click) {
		struct treeview_node_msg msg;
		msg.msg = TREE_MSG_NODE_LAUNCH;
		msg.data.node_launch.mouse = ma->mouse;

		/* Clear any existing selection */
		redraw |= treeview_clear_selection(ma->tree, &r);

		/* Tell client an entry was launched */
		ma->tree->callbacks->entry(msg, node->client_data);

	} else if (ma->mouse & BROWSER_MOUSE_PRESS_2 ||
		   (ma->mouse & BROWSER_MOUSE_PRESS_1 &&
		    ma->mouse & BROWSER_MOUSE_MOD_2)) {
		/* Toggle selection of node */
		action |= TV_NODE_ACTION_SELECTION;

	} else if (ma->mouse & BROWSER_MOUSE_CLICK_1 &&
		   ma->mouse &
		   (BROWSER_MOUSE_MOD_1 | BROWSER_MOUSE_MOD_3) &&
		   part != TV_NODE_PART_TOGGLE) {

		/* Clear any existing selection */
		redraw |= treeview_clear_selection(ma->tree, &r);

		/* Edit node */
		redraw |= treeview_edit_node_at_point(ma->tree, node,
						      ma->current_y, ma->x,
						      ma->y, &r);

	} else if (ma->mouse & BROWSER_MOUSE_PRESS_1 &&
		   !(ma->mouse &
		     (BROWSER_MOUSE_MOD_1 | BROWSER_MOUSE_MOD_3)) &&
		   !(node->flags & TV_NFLAGS_SELECTED) &&
		   part != TV_NODE_PART_TOGGLE) {
		/* Clear any existing selection */
		redraw |= treeview_clear_selection(ma->tree, &r);

		/* Select node */
		action |= TV_NODE_ACTION_SELECTION;

	}

	if (action & TV_NODE_ACTION_SELECTION) {
		/* Handle change in selection */
		node->flags ^= TV_NFLAGS_SELECTED;

		/* Redraw */
		if (!redraw) {
			r.y0 = ma->current_y;
			r.y1 = ma->current_y + height;
			redraw = true;
		} else {
			if (r.y0 > ma->current_y) {
				r.y0 = ma->current_y;
			}
			if (r.y1 < ma->current_y + height) {
				r.y1 = ma->current_y + height;
			}
		}
	}

	if (redraw) {
		treeview__cw_invalidate_area(ma->tree, &r);
	}

	*end = true; /* Reached line with click; stop walking tree */
	return NSERROR_OK;
}


/* Exported interface, documented in treeview.h */
void
treeview_mouse_action(treeview *tree, browser_mouse_state mouse, int x, int y)
{
	struct rect r;
	bool redraw = false;
	int search_height = treeview__get_search_height(tree);

	assert(tree != NULL);
	assert(tree->root != NULL);

	/* Not interested in whether mouse leaves window. */
	if (mouse == BROWSER_MOUSE_LEAVE) {
		return;
	}

	/* Handle mouse drag captured by textarea */
	if (tree->drag.type == TV_DRAG_TEXTAREA) {
		textarea_mouse_action(tree->edit.textarea, mouse,
				      x - tree->edit.x, y - tree->edit.y);
		return;
	} else if (tree->drag.type == TV_DRAG_SEARCH) {
		if (tree->search.active == false) {
			tree->search.active = true;
			if (treeview_clear_selection(tree, &r)) {
				treeview__cw_invalidate_area(tree, &r);
			}
		}
		textarea_mouse_action(tree->search.textarea, mouse,
				x - tree_g.window_padding - tree_g.icon_size,
				y);
		return;
	} else if (mouse & (BROWSER_MOUSE_PRESS_1 | BROWSER_MOUSE_PRESS_2) &&
		   y < search_height && tree->search.active == false) {
		tree->search.active = true;
		if (treeview_clear_selection(tree, &r)) {
			treeview__cw_invalidate_area(tree, &r);
		}
		textarea_mouse_action(tree->search.textarea, mouse,
				x - tree_g.window_padding - tree_g.icon_size,
				y);
		return;
	} else if (mouse & (BROWSER_MOUSE_PRESS_1 | BROWSER_MOUSE_PRESS_2) &&
			tree->search.active == true) {

		tree->search.active = false;
		textarea_set_caret(tree->search.textarea, -1);
		r.x0 = 0;
		r.y0 = 0;
		r.x1 = REDRAW_MAX;
		r.y1 = tree_g.line_height;
		treeview__cw_invalidate_area(tree, &r);
	}

	/* Handle textarea related mouse action */
	if (tree->edit.textarea != NULL) {
		int ta_x = x - tree->edit.x;
		int ta_y = y - tree->edit.y;

		if (ta_x > 0 && ta_x < tree->edit.w &&
		    ta_y > 0 && ta_y < tree->edit.h) {
			/* Inside textarea */
			textarea_mouse_action(tree->edit.textarea, mouse,
					      ta_x, ta_y);
			return;

		} else if (mouse != BROWSER_MOUSE_HOVER) {
			/* Action outside textarea */
			treeview_edit_cancel(tree, true);
		}
	}

	/* Handle drag ends */
	if (mouse == BROWSER_MOUSE_HOVER) {
		switch (tree->drag.type) {
		case TV_DRAG_SELECTION:
			treeview_commit_selection_drag(tree);
			tree->drag.type = TV_DRAG_NONE;
			tree->drag.start_node = NULL;

			treeview__cw_drag_status(tree, CORE_WINDOW_DRAG_NONE);
			return;
		case TV_DRAG_MOVE:
			treeview_move_selection(tree, &r);
			tree->drag.type = TV_DRAG_NONE;
			tree->drag.start_node = NULL;

			tree->move.target = NULL;
			tree->move.target_pos = TV_TARGET_NONE;

			treeview__cw_drag_status(tree, CORE_WINDOW_DRAG_NONE);
			treeview__cw_invalidate_area(tree, &r);
			return;
		default:
			/* No drag to end */
			break;
		}
	}

	if (y > treeview__get_display_height(tree) + search_height) {
		/* Below tree */

		r.x0 = 0;
		r.x1 = REDRAW_MAX;

		/* Record what position / part a drag started on */
		if (mouse & (BROWSER_MOUSE_PRESS_1 | BROWSER_MOUSE_PRESS_2) &&
		    tree->drag.type == TV_DRAG_NONE) {
			tree->drag.selected = false;
			tree->drag.start_node = NULL;
			tree->drag.part = TV_NODE_PART_NONE;
			tree->drag.start.x = x;
			tree->drag.start.y = y;
			tree->drag.start.node_y = tree->root->height;
			tree->drag.start.node_h = 0;

			tree->drag.prev.x = x;
			tree->drag.prev.y = y;
			tree->drag.prev.node_y = tree->root->height;
			tree->drag.prev.node_h = 0;
		}

		/* Handle drag start */
		if (tree->drag.type == TV_DRAG_NONE) {
			if (mouse & BROWSER_MOUSE_DRAG_1 &&
			    tree->drag.selected == false &&
			    tree->drag.part == TV_NODE_PART_NONE) {
				tree->drag.type = TV_DRAG_SELECTION;
				treeview__cw_drag_status(tree,
						CORE_WINDOW_DRAG_SELECTION);
			} else if (mouse & BROWSER_MOUSE_DRAG_2) {
				tree->drag.type = TV_DRAG_SELECTION;
				treeview__cw_drag_status(tree,
						CORE_WINDOW_DRAG_SELECTION);
			}

			if (tree->drag.start_node != NULL &&
			    tree->drag.type == TV_DRAG_SELECTION) {
				tree->drag.start_node->flags ^=
					TV_NFLAGS_SELECTED;
			}
		}

		/* Handle selection drags */
		if (tree->drag.type == TV_DRAG_SELECTION) {
			int curr_y1 = tree->root->height;
			int prev_y1 = tree->drag.prev.node_y +
				tree->drag.prev.node_h;

			r.y0 = tree->drag.prev.node_y;
			r.y1 = (curr_y1 > prev_y1) ? curr_y1 : prev_y1;

			redraw = true;

			tree->drag.prev.x = x;
			tree->drag.prev.y = y;
			tree->drag.prev.node_y = curr_y1;
			tree->drag.prev.node_h = 0;
		}

		if (mouse & BROWSER_MOUSE_PRESS_1) {
			/* Clear any existing selection */
			redraw |= treeview_clear_selection(tree, &r);
		}

		if (redraw) {
			treeview__cw_invalidate_area(tree, &r);
		}

	} else {
		/* On tree */
		struct treeview_mouse_action ma = {
			.tree = tree,
			.mouse = mouse,
			.x = x,
			.y = y,
			.current_y = search_height,
			.search_height = search_height,
		};

		treeview_walk_internal(tree, tree->root,
				TREEVIEW_WALK_MODE_DISPLAY, NULL,
				treeview_node_mouse_action_cb, &ma);
	}
}

/* Exported interface, documented in treeview.h */
int treeview_get_height(treeview *tree)
{
	int search_height = treeview__get_search_height(tree);
	int height = treeview__get_display_height(tree);

	assert(tree != NULL);
	assert(tree->root != NULL);

	treeview__cw_update_size(tree, -1, height);

	return height + search_height;
}

/* Exported interface, documented in treeview.h */
nserror treeview_set_search_string(
		treeview *tree,
		const char *string)
{
	if (!(tree->flags & TREEVIEW_SEARCHABLE)) {
		return NSERROR_BAD_PARAMETER;
	}

	if (string == NULL || strlen(string) == 0) {
		tree->search.active = false;
		tree->search.search = false;
		return treeview__search(tree, "", 0);
	}

	tree->search.active = true;
	tree->search.search = true;
	if (!textarea_set_text(tree->search.textarea, string)) {
		return NSERROR_UNKNOWN;
	}

	treeview__cw_full_redraw(tree);

	return NSERROR_OK;
}

/**
 * Initialise the plot styles from CSS system colour values.
 *
 * \param font_pt_size font size to use
 * \return NSERROR_OK on success else appropriate error code
 */
static nserror treeview_init_plot_styles(int font_pt_size)
{
	/* Background colour */
	plot_style_even.bg.stroke_type = PLOT_OP_TYPE_NONE;
	plot_style_even.bg.stroke_width = 0;
	plot_style_even.bg.stroke_colour = 0;
	plot_style_even.bg.fill_type = PLOT_OP_TYPE_SOLID;
	plot_style_even.bg.fill_colour = nscolours[NSCOLOUR_WIN_EVEN_BG];

	/* Text colour */
	plot_style_even.text.family = PLOT_FONT_FAMILY_SANS_SERIF;
	plot_style_even.text.size = font_pt_size;
	plot_style_even.text.weight = 400;
	plot_style_even.text.flags = FONTF_NONE;
	plot_style_even.text.foreground = nscolours[NSCOLOUR_WIN_EVEN_FG];
	plot_style_even.text.background = nscolours[NSCOLOUR_WIN_EVEN_BG];

	/* Entry field text colour */
	plot_style_even.itext = plot_style_even.text;
	plot_style_even.itext.foreground = nscolours[NSCOLOUR_WIN_EVEN_FG_FADED];

	/* Selected background colour */
	plot_style_even.sbg = plot_style_even.bg;
	plot_style_even.sbg.fill_colour = nscolours[NSCOLOUR_SEL_BG];

	/* Selected text colour */
	plot_style_even.stext = plot_style_even.text;
	plot_style_even.stext.foreground = nscolours[NSCOLOUR_SEL_FG];
	plot_style_even.stext.background = nscolours[NSCOLOUR_SEL_BG];

	/* Selected entry field text colour */
	plot_style_even.sitext = plot_style_even.stext;
	plot_style_even.sitext.foreground = nscolours[NSCOLOUR_SEL_FG_SUBTLE];

	/* Odd numbered node styles */
	plot_style_odd.bg = plot_style_even.bg;
	plot_style_odd.bg.fill_colour = nscolours[NSCOLOUR_WIN_ODD_BG];
	plot_style_odd.text = plot_style_even.text;
	plot_style_odd.text.background = plot_style_odd.bg.fill_colour;
	plot_style_odd.itext = plot_style_odd.text;
	plot_style_odd.itext.foreground = nscolours[NSCOLOUR_WIN_EVEN_FG_FADED];

	plot_style_odd.sbg = plot_style_even.sbg;
	plot_style_odd.stext = plot_style_even.stext;
	plot_style_odd.sitext = plot_style_even.sitext;

	return NSERROR_OK;
}


/**
 * Callback for hlcache retrieving resources.
 *
 * \param handle content hlcache handle
 * \param event The event that occurred on the content
 * \param pw treeview resource context
 */
static nserror
treeview_res_cb(struct hlcache_handle *handle,
		const hlcache_event *event,
		void *pw)
{
	struct treeview_resource *r = pw;

	switch (event->type) {
	case CONTENT_MSG_READY:
	case CONTENT_MSG_DONE:
		r->ready = true;
		r->height = content_get_height(handle);
		break;

	default:
		break;
	}

	return NSERROR_OK;
}


/**
 * Fetch content resources used by treeview.
 */
static void treeview_init_resources(void)
{
	int i;

	for (i = 0; i < TREE_RES_LAST; i++) {
		nsurl *url;
		treeview_res[i].ready = false;
		treeview_res[i].height = 0;
		if (nsurl_create(treeview_res[i].url, &url) == NSERROR_OK) {
			hlcache_handle_retrieve(url, 0, NULL, NULL,
						treeview_res_cb,
						&(treeview_res[i]), NULL,
						CONTENT_IMAGE,
						&(treeview_res[i].c));
			nsurl_unref(url);
		}
	}
}


/**
 * Create a right-pointing anti-aliased triangle bitmap
 *
 * \param bg background colour
 * \param fg foreground colour
 * \param size required bitmap size
 */
static struct bitmap *
treeview_generate_triangle_bitmap(colour bg, colour fg, int size)
{
	struct bitmap *b = NULL;
	int x, y;
	unsigned char *rpos;
	unsigned char *pos;
	size_t stride;

	/* Set up required colour graduations.  Ignores screen gamma. */
	colour colour0 = bg;
	colour colour1 = mix_colour(bg, fg, 255 * 3 / 4);
	colour colour2 = blend_colour(bg, fg);
	colour colour3 = mix_colour(bg, fg, 255 * 1 / 4);
	colour colour4 = fg;

	/* Create the bitmap */
	b = guit->bitmap->create(size, size, BITMAP_NEW | BITMAP_OPAQUE);
	if (b == NULL)
		return NULL;

	rpos = guit->bitmap->get_buffer(b);
	stride = guit->bitmap->get_rowstride(b);

	/* Draw the triangle */
	for (y = 0; y < size; y++) {
		pos = rpos;

		if (y < size / 2) {
			/* Top half */
			for (x = 0; x < y * 2; x++) {
				*(pos++) = red_from_colour(colour4);
				*(pos++) = green_from_colour(colour4);
				*(pos++) = blue_from_colour(colour4);
				*(pos++) = 0xff;
			}
			*(pos++) = red_from_colour(colour3);
			*(pos++) = green_from_colour(colour3);
			*(pos++) = blue_from_colour(colour3);
			*(pos++) = 0xff;
			*(pos++) = red_from_colour(colour1);
			*(pos++) = green_from_colour(colour1);
			*(pos++) = blue_from_colour(colour1);
			*(pos++) = 0xff;
			for (x = y * 2 + 2; x < size ; x++) {
				*(pos++) = red_from_colour(colour0);
				*(pos++) = green_from_colour(colour0);
				*(pos++) = blue_from_colour(colour0);
				*(pos++) = 0xff;
			}
		} else if ((y == size / 2) && (size & 0x1)) {
			/* Middle row */
			for (x = 0; x < size - 1; x++) {
				*(pos++) = red_from_colour(colour4);
				*(pos++) = green_from_colour(colour4);
				*(pos++) = blue_from_colour(colour4);
				*(pos++) = 0xff;
			}
			*(pos++) = red_from_colour(colour2);
			*(pos++) = green_from_colour(colour2);
			*(pos++) = blue_from_colour(colour2);
			*(pos++) = 0xff;
		} else {
			/* Bottom half */
			for (x = 0; x < (size - y - 1) * 2; x++) {
				*(pos++) = red_from_colour(colour4);
				*(pos++) = green_from_colour(colour4);
				*(pos++) = blue_from_colour(colour4);
				*(pos++) = 0xff;
			}
			*(pos++) = red_from_colour(colour3);
			*(pos++) = green_from_colour(colour3);
			*(pos++) = blue_from_colour(colour3);
			*(pos++) = 0xff;
			*(pos++) = red_from_colour(colour1);
			*(pos++) = green_from_colour(colour1);
			*(pos++) = blue_from_colour(colour1);
			*(pos++) = 0xff;
			for (x = (size - y) * 2; x < size ; x++) {
				*(pos++) = red_from_colour(colour0);
				*(pos++) = green_from_colour(colour0);
				*(pos++) = blue_from_colour(colour0);
				*(pos++) = 0xff;
			}
		}

		rpos += stride;
	}

	guit->bitmap->modified(b);

	return b;
}


/**
 * Create bitmap copy of another bitmap
 *
 * \param orig bitmap to copy
 * \param size required bitmap size
 */
static struct bitmap *
treeview_generate_copy_bitmap(struct bitmap *orig, int size)
{
	struct bitmap *b = NULL;
	unsigned char *data;
	unsigned char *orig_data;
	size_t stride;

	if (orig == NULL)
		return NULL;

	assert(size == guit->bitmap->get_width(orig));
	assert(size == guit->bitmap->get_height(orig));

	/* Create the bitmap */
	b = guit->bitmap->create(size, size, BITMAP_NEW | BITMAP_OPAQUE);
	if (b == NULL)
		return NULL;

	stride = guit->bitmap->get_rowstride(b);
	assert(stride == guit->bitmap->get_rowstride(orig));

	data = guit->bitmap->get_buffer(b);
	orig_data = guit->bitmap->get_buffer(orig);

	/* Copy the bitmap */
	memcpy(data, orig_data, stride * size);

	guit->bitmap->modified(b);

	/* We've not modified the original image, but we called
	 * bitmap_get_buffer(), so we need to pair that with a
	 * bitmap_modified() call to appease certain front ends. */
	guit->bitmap->modified(orig);

	return b;
}


/**
 * Create bitmap from rotation of another bitmap
 *
 * \param orig bitmap to create rotation of
 * \param size required bitmap size
 */
static struct bitmap *
treeview_generate_rotate_bitmap(struct bitmap *orig, int size)
{
	struct bitmap *b = NULL;
	int x, y;
	unsigned char *rpos;
	unsigned char *pos;
	unsigned char *orig_data;
	unsigned char *orig_pos;
	size_t stride;

	if (orig == NULL)
		return NULL;

	assert(size == guit->bitmap->get_width(orig));
	assert(size == guit->bitmap->get_height(orig));

	/* Create the bitmap */
	b = guit->bitmap->create(size, size, BITMAP_NEW | BITMAP_OPAQUE);
	if (b == NULL)
		return NULL;

	stride = guit->bitmap->get_rowstride(b);
	assert(stride == guit->bitmap->get_rowstride(orig));

	rpos = guit->bitmap->get_buffer(b);
	orig_data = guit->bitmap->get_buffer(orig);

	/* Copy the rotated bitmap */
	for (y = 0; y < size; y++) {
		pos = rpos;

		for (x = 0; x < size; x++) {
			orig_pos = orig_data + x * stride + y * 4;
			*(pos++) = *(orig_pos++);
			*(pos++) = *(orig_pos++);
			*(pos++) = *(orig_pos);
			*(pos++) = 0xff;

		}

		rpos += stride;
	}

	guit->bitmap->modified(b);

	/* We've not modified the original image, but we called
	 * bitmap_get_buffer(), so we need to pair that with a
	 * bitmap_modified() call to appease certain front ends.
	 */
	guit->bitmap->modified(orig);

	return b;
}


/**
 * Measures width of characters used to represent treeview furniture.
 *
 * \return NSERROR_OK on success else error code
 */
static nserror treeview_init_furniture(void)
{
	int size = tree_g.line_height / 2;

	plot_style_odd.furn[TREE_FURN_EXPAND].size = size;
	plot_style_odd.furn[TREE_FURN_EXPAND].bmp =
		treeview_generate_triangle_bitmap(
			plot_style_odd.bg.fill_colour,
			plot_style_odd.itext.foreground, size);
	plot_style_odd.furn[TREE_FURN_EXPAND].sel =
		treeview_generate_triangle_bitmap(
			plot_style_odd.sbg.fill_colour,
			plot_style_odd.sitext.foreground, size);

	plot_style_even.furn[TREE_FURN_EXPAND].size = size;
	plot_style_even.furn[TREE_FURN_EXPAND].bmp =
		treeview_generate_triangle_bitmap(
			plot_style_even.bg.fill_colour,
			plot_style_even.itext.foreground, size);
	plot_style_even.furn[TREE_FURN_EXPAND].sel =
		treeview_generate_copy_bitmap(
			plot_style_odd.furn[TREE_FURN_EXPAND].sel, size);

	plot_style_odd.furn[TREE_FURN_CONTRACT].size = size;
	plot_style_odd.furn[TREE_FURN_CONTRACT].bmp =
		treeview_generate_rotate_bitmap(
			plot_style_odd.furn[TREE_FURN_EXPAND].bmp, size);
	plot_style_odd.furn[TREE_FURN_CONTRACT].sel =
		treeview_generate_rotate_bitmap(
			plot_style_odd.furn[TREE_FURN_EXPAND].sel, size);

	plot_style_even.furn[TREE_FURN_CONTRACT].size = size;
	plot_style_even.furn[TREE_FURN_CONTRACT].bmp =
		treeview_generate_rotate_bitmap(
			plot_style_even.furn[TREE_FURN_EXPAND].bmp, size);
	plot_style_even.furn[TREE_FURN_CONTRACT].sel =
		treeview_generate_rotate_bitmap(
			plot_style_even.furn[TREE_FURN_EXPAND].sel, size);

	if (plot_style_odd.furn[TREE_FURN_EXPAND].bmp == NULL ||
	    plot_style_odd.furn[TREE_FURN_EXPAND].sel == NULL ||
	    plot_style_even.furn[TREE_FURN_EXPAND].bmp == NULL ||
	    plot_style_even.furn[TREE_FURN_EXPAND].sel == NULL ||
	    plot_style_odd.furn[TREE_FURN_CONTRACT].bmp == NULL ||
	    plot_style_odd.furn[TREE_FURN_CONTRACT].sel == NULL ||
	    plot_style_even.furn[TREE_FURN_CONTRACT].bmp == NULL ||
	    plot_style_even.furn[TREE_FURN_CONTRACT].sel == NULL)
		return NSERROR_NOMEM;

	tree_g.furniture_width = size + tree_g.line_height / 4;

	return NSERROR_OK;
}


/* Exported interface, documented in treeview.h */
nserror treeview_init(void)
{
	long long font_px_size;
	long long font_pt_size;
	nserror res;

	if (tree_g.initialised > 0) {
		tree_g.initialised++;
		return NSERROR_OK;
	}

	NSLOG(netsurf, INFO, "Initialising treeview module");

	font_pt_size = nsoption_int(treeview_font_size);
	if (font_pt_size <= 0) {
		font_pt_size = 11 * 10;
	}

	font_px_size = (font_pt_size * FIXTOINT(nscss_screen_dpi) /
			10 + 36) / 72;
	tree_g.line_height = (font_px_size * 8 + 3) / 6;

	res = treeview_init_plot_styles(font_pt_size * PLOT_STYLE_SCALE / 10);
	if (res != NSERROR_OK) {
		return res;
	}

	treeview_init_resources();

	res = treeview_init_furniture();
	if (res != NSERROR_OK) {
		return res;
	}

	tree_g.step_width = tree_g.furniture_width;
	tree_g.window_padding = 6;
	tree_g.icon_size = 17;
	tree_g.icon_step = 23;
	tree_g.move_offset = 18;

	tree_g.initialised++;

	NSLOG(netsurf, INFO, "Initialised treeview module");

	return NSERROR_OK;
}


/* Exported interface, documented in treeview.h */
nserror treeview_fini(void)
{
	int i;

	if (tree_g.initialised > 1) {
		tree_g.initialised--;
		return NSERROR_OK;

	} else if (tree_g.initialised == 0) {
		NSLOG(netsurf, INFO,
		      "Warning: tried to finalise uninitialised treeview module");
		return NSERROR_OK;
	}

	NSLOG(netsurf, INFO, "Finalising treeview module");

	for (i = 0; i < TREE_RES_LAST; i++) {
		hlcache_handle_release(treeview_res[i].c);
	}

	guit->bitmap->destroy(plot_style_odd.furn[TREE_FURN_EXPAND].bmp);
	guit->bitmap->destroy(plot_style_odd.furn[TREE_FURN_EXPAND].sel);
	guit->bitmap->destroy(plot_style_even.furn[TREE_FURN_EXPAND].bmp);
	guit->bitmap->destroy(plot_style_even.furn[TREE_FURN_EXPAND].sel);
	guit->bitmap->destroy(plot_style_odd.furn[TREE_FURN_CONTRACT].bmp);
	guit->bitmap->destroy(plot_style_odd.furn[TREE_FURN_CONTRACT].sel);
	guit->bitmap->destroy(plot_style_even.furn[TREE_FURN_CONTRACT].bmp);
	guit->bitmap->destroy(plot_style_even.furn[TREE_FURN_CONTRACT].sel);

	tree_g.initialised--;

	NSLOG(netsurf, INFO, "Finalised treeview module");

	return NSERROR_OK;
}







netsurf-vince/pdf/desktop/treeview.h

/*
 * Copyright 2012 - 2013 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Treeview handling interface.
 */

#ifndef _NETSURF_DESKTOP_TREEVIEW_H_
#define _NETSURF_DESKTOP_TREEVIEW_H_

#include <stdbool.h>
#include <stdint.h>
#include <libwapcaplet/libwapcaplet.h>

#include "netsurf/mouse.h"

struct redraw_context;
struct core_window;
struct core_window_callback_table;

typedef struct treeview treeview;
typedef struct treeview_node treeview_node;


/**
 * treeview node type
 */
enum treeview_node_type {
	TREE_NODE_NONE		= 0,		/**< No node  */
	TREE_NODE_ROOT		= (1 << 0),	/**< Node is treeview's root */
	TREE_NODE_FOLDER	= (1 << 1),	/**< Node is folder */
	TREE_NODE_ENTRY		= (1 << 2)	/**< Node is an entry */
};


/**
 * Relationship between nodes
 */
enum treeview_relationship {
	TREE_REL_FIRST_CHILD,
	TREE_REL_NEXT_SIBLING
};


/**
 * Node change handling options
 */
typedef enum {
	TREE_OPTION_NONE		= (0),		/* No flags set */
	TREE_OPTION_SPECIAL_DIR		= (1 << 0),	/* Special folder */
	TREE_OPTION_SUPPRESS_RESIZE	= (1 << 1),	/* Suppress callback */
	TREE_OPTION_SUPPRESS_REDRAW	= (1 << 2)	/* Suppress callback */
} treeview_node_options_flags;

/**
 * treeview control flags
 */
typedef enum {
	TREEVIEW_NO_FLAGS	= (0),		/**< No flags set */
	TREEVIEW_NO_MOVES	= (1 << 0),	/**< No node drags */
	TREEVIEW_NO_DELETES	= (1 << 1),	/**< No node deletes */
	TREEVIEW_READ_ONLY	= TREEVIEW_NO_MOVES | TREEVIEW_NO_DELETES,
	TREEVIEW_DEL_EMPTY_DIRS	= (1 << 2),	/**< Delete dirs on empty */
	TREEVIEW_SEARCHABLE     = (1 << 3),	/**< Treeview has search bar */
} treeview_flags;

/**
 * treeview message types
 */
enum treeview_msg {
	TREE_MSG_NODE_DELETE,		/**< Node to be deleted */
	TREE_MSG_NODE_EDIT,		/**< Node to be edited */
	TREE_MSG_NODE_LAUNCH		/**< Node to be launched */
};


/**
 * treeview message
 */
struct treeview_node_msg {
	enum treeview_msg msg; /**< The message type */
	union {
		struct {
			bool user; /**< True iff delete by user interaction */
		} delete;
		struct {
			lwc_string *field; /**< The field being edited */
			const char *text;  /**< The proposed new value */
		} node_edit; /* Client may call treeview_update_node_* */
		struct {
			browser_mouse_state mouse; /* Button / modifier used */
		} node_launch;
	} data; /**< The message data. */
};


/**
 * treeview field flags
 */
enum treeview_field_flags {
	TREE_FLAG_NONE          = 0,        /**< No flags set */
	TREE_FLAG_ALLOW_EDIT    = (1 << 0), /**< Whether allow edit field */
	TREE_FLAG_DEFAULT       = (1 << 1), /**< Whether field is default */
	TREE_FLAG_SHOW_NAME     = (1 << 2), /**< Whether field name shown */
	TREE_FLAG_COPY_TEXT     = (1 << 3), /**< Whether to copy to clipb */
	TREE_FLAG_SEARCHABLE    = (1 << 4), /**< Whether field is searchable */
};


/**
 * Treeview field description
 */
struct treeview_field_desc {
	lwc_string *field;			/**< A treeview field name */
	enum treeview_field_flags flags;	/**< Flags for field */
};


/**
 * Treeview field data
 */
struct treeview_field_data {
	lwc_string *field;		/**< Field name */
	const char *value;		/**< Field value */
	size_t value_len;		/**< Field value length (bytes) */
};


/**
 * Client callbacks for events concerning nodes
 */
struct treeview_callback_table {
	nserror (*folder)(struct treeview_node_msg msg, void *data);
	nserror (*entry)(struct treeview_node_msg msg, void *data);
};


/**
 * Prepare treeview module for treeview usage
 *
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror treeview_init(void);


/**
 * Finalise the treeview module (all treeviews must have been destroyed first)
 *
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror treeview_fini(void);


/**
 * Create a treeview
 *
 * The fields array order is as follows (N = n_fields):
 *
 *    fields[0]			Main field for entries (shown when not expanded)
 *    fields[1]...fields[N-2]	Additional fields for entries
 *    fields[N-1]		Field for folder nodes
 *
 * So fields[0] and fields[N-1] have TREE_FLAG_DEFAULT set.
 *
 * \param tree		Returns created treeview object
 * \param callbacks	Treeview client node event callbacks
 * \param n_fields	Number of treeview fields (see description)
 * \param fields	Array of treeview fields
 * \param cw_t		Callback table for core_window containing the treeview
 * \param cw		The core_window in which the treeview is shown
 * \param flags		Treeview behaviour flags
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror treeview_create(treeview **tree,
			const struct treeview_callback_table *callbacks,
			int n_fields, struct treeview_field_desc fields[],
			const struct core_window_callback_table *cw_t,
			struct core_window *cw, treeview_flags flags);


/**
 * Attach a treeview to a corewindow.
 *
 * Treeview must be detached.
 *
 * \param tree		Treeview object
 * \param cw_t		Callback table for core_window containing the treeview
 * \param cw		The core_window in which the treeview is shown
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror treeview_cw_attach(treeview *tree,
			   const struct core_window_callback_table *cw_t,
			   struct core_window *cw);


/**
 * Detach a treeview from a corewindow
 *
 * \param tree Treeview object
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror treeview_cw_detach(treeview *tree);


/**
 * Destroy a treeview object
 *
 * Will emit folder and entry deletion msg callbacks for all nodes in treeview.
 *
 * \param tree Treeview object to destroy
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror treeview_destroy(treeview *tree);


/**
 * Find a relation for node creation.
 *
 * If at_y is set, we find a relation that will put the created node at that
 * position.
 *
 * If at_y is unset, we find a relation that would put the node below the first
 * selected node, or at the end of the treeview if no nodes selected.
 *
 * \param tree		Treeview object in which to create folder
 * \param relation	Existing node to insert as relation of, or NULL
 * \param rel		Folder's relationship to relation
 * \param at_y		Iff true, insert at y-offset
 * \param y		Y-offset in px from top of hotlist.  Ignored if (!at_y).
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror treeview_get_relation(treeview *tree, treeview_node **relation,
			      enum treeview_relationship *rel,
			      bool at_y, int y);


/**
 * Create a folder node in given treeview
 *
 * \param tree		Treeview object in which to create folder
 * \param folder	Returns created folder node
 * \param relation	Existing node to insert as relation of, or NULL
 * \param rel		Folder's relationship to relation
 * \param field		Field data
 * \param data		Client data for node event callbacks
 * \param flags		Treeview node options flags
 * \return NSERROR_OK on success, appropriate error otherwise
 *
 * Field name must match name past in treeview_create fields[N-1].
 *
 * If relation is NULL, will insert as child of root node.
 */
nserror treeview_create_node_folder(treeview *tree,
				    treeview_node **folder,
				    treeview_node *relation,
				    enum treeview_relationship rel,
				    const struct treeview_field_data *field,
				    void *data,
				    treeview_node_options_flags flags);


/**
 * Create an entry node in given treeview
 *
 * \param tree		Treeview object in which to create entry
 * \param entry		Returns created entry node
 * \param relation	Existing node to insert as relation of, or NULL
 * \param rel		Folder's relationship to relation
 * \param fields	Array of field data
 * \param data		Client data for node event callbacks
 * \param flags		Treeview node options flags
 * \return NSERROR_OK on success, appropriate error otherwise
 *
 * Fields array names must match names past in treeview_create fields[0...N-2].
 *
 * If relation is NULL, will insert as child of root node.
 */
nserror treeview_create_node_entry(treeview *tree,
				   treeview_node **entry,
				   treeview_node *relation,
				   enum treeview_relationship rel,
				   const struct treeview_field_data fields[],
				   void *data,
				   treeview_node_options_flags flags);


/**
 * Update an folder node in given treeview
 *
 * \param tree	 Treeview object in which to create entry
 * \param folder Folder node to update
 * \param field	 New field data
 * \param data	 Client data for node event callbacks
 * \return NSERROR_OK on success, appropriate error otherwise
 *
 * Field name must match name past in treeview_create fields[N-1].
 */
nserror treeview_update_node_folder(treeview *tree,
				    treeview_node *folder,
				    const struct treeview_field_data *field,
				    void *data);


/**
 * Update an entry node in given treeview
 *
 * \param tree		Treeview object in which to create entry
 * \param entry		Entry node to update
 * \param fields	Array of new field data
 * \param data		Client data for node event callbacks
 * \return NSERROR_OK on success, appropriate error otherwise
 *
 * Fields array names must match names past in treeview_create fields[0...N-2].
 */
nserror treeview_update_node_entry(treeview *tree,
				   treeview_node *entry,
				   const struct treeview_field_data fields[],
				   void *data);


/**
 * Client callback for treeview_walk
 *
 * \param ctx		Client context
 * \param node_data	Client data for the current treeview node
 * \param type		The node type
 * \param abort		Set to true to abort treeview walk prematurely
 * \return NSERROR_OK on success, or appropriate error otherwise
 */
typedef nserror (*treeview_walk_cb)(void *ctx, void *node_data,
				    enum treeview_node_type type, bool *abort);


/**
 * Walk (depth first) a treeview subtree, calling a callback at each node of
 * required type.
 *
 * Example usage: To export a treeview as XML, XML elements can be opened in
 * enter_cb, and closed in leave_cb.
 *
 * Note, if deleting returned node in enter_cb, the walk must be terminated by
 * setting abort to true.
 *
 * \param tree		Treeview object to walk
 * \param root		Root node to walk tree from (or NULL for tree root)
 * \param enter_cb	Function to call on entering nodes, or NULL
 * \param leave_cb	Function to call on leaving nodes, or NULL
 * \param ctx		Client context, passed back to callback function
 * \param type		The node type(s) of interest
 * \return NSERROR_OK on success, or appropriate error otherwise
 */
nserror treeview_walk(treeview *tree, treeview_node *root,
		      treeview_walk_cb enter_cb, treeview_walk_cb leave_cb,
		      void *ctx, enum treeview_node_type type);


/**
 * Delete a treeview node
 *
 * \param tree		Treeview object to delete node from
 * \param n		Node to delete
 * \param flags		Treeview node options flags
 * \return NSERROR_OK on success, appropriate error otherwise
 *
 * Will emit folder or entry deletion msg callback.
 */
nserror treeview_delete_node(treeview *tree, treeview_node *n,
			     treeview_node_options_flags flags);


/**
 * Expand a treeview node
 *
 * \param tree		Treeview object to expand node in
 * \param node		Node to expand
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror treeview_node_expand(treeview *tree, treeview_node *node);


/**
 * Contract a treeview node
 *
 * \param tree		Treeview object to contract node in
 * \param node		Node to contract
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror treeview_node_contract(treeview *tree, treeview_node *node);


/**
 * Expand a treeview's nodes
 *
 * \param tree		Treeview object to expand nodes in
 * \param only_folders	Iff true, only folders are expanded.
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror treeview_expand(treeview *tree, bool only_folders);


/**
 * Contract a treeview's nodes
 *
 * \param tree		Treeview object to contract nodes in
 * \param all		Iff false, only entries are contracted.
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror treeview_contract(treeview *tree, bool all);


/**
 * Redraw a treeview object
 *
 * \param tree		Treeview object to render
 * \param x		X coordinate to render treeview at
 * \param y		Y coordinate to render treeview at
 * \param clip		Current clip rectangle (wrt tree origin)
 * \param ctx		Current redraw context
 */
void treeview_redraw(treeview *tree, int x, int y, struct rect *clip,
		     const struct redraw_context *ctx);


/**
 * Key press handling for treeviews.
 *
 * \param tree		The treeview which got the keypress
 * \param key		The ucs4 character codepoint
 * \return true if the keypress is dealt with, false otherwise.
 */
bool treeview_keypress(treeview *tree, uint32_t key);


/**
 * Handles all kinds of mouse action
 *
 * \param tree		Treeview object
 * \param mouse		The current mouse state
 * \param x		X coordinate
 * \param y		Y coordinate
 */
void treeview_mouse_action(treeview *tree,
			   browser_mouse_state mouse, int x, int y);


/**
 * Determine whether treeview has a selection
 *
 * \param tree Treeview object to delete node from
 * \return true iff treeview has a selection
 */
bool treeview_has_selection(treeview *tree);


/**
 * Get the first selected node
 *
 * \param tree		Treeview object to get selected node in
 * \param node_data	Client data for the selected treeview node, or NULL
 * \return node type of first selected node.
 */
enum treeview_node_type treeview_get_selection(treeview *tree,
					       void **node_data);


/**
 * Edit the first selected node
 *
 * \param tree Treeview object to edit selected node in
 */
void treeview_edit_selection(treeview *tree);


/**
 * Find current height of a treeview
 *
 * \param tree Treeview object to find height of
 * \return height of treeview in px
 */
int treeview_get_height(treeview *tree);


/**
 * Set the search string for a treeview with \ref TREEVIEW_SEARCHABLE
 *
 * \param tree  Tree to set the search string for.
 * \return NSERROR_OK on success, appropriate error otherwise
 */
nserror treeview_set_search_string(
		treeview *tree,
		const char *string);

#endif







netsurf-vince/pdf/desktop/version.c

/*
 * Copyright 2019 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include "testament.h"

#include "desktop/version.h"

const char * const netsurf_version = "3.11 (Dev"
#if defined(CI_BUILD)
	" CI #" CI_BUILD
#endif
	")"
	;
const int netsurf_version_major = 3;
const int netsurf_version_minor = 11;







netsurf-vince/pdf/desktop/version.h

/*
 * Copyright 2014 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 *
 * Version information interface.
 */

#ifndef _NETSURF_DESKTOP_VERSION_H_
#define _NETSURF_DESKTOP_VERSION_H_

/**
 * User friendly version string.
 */
extern const char * const netsurf_version;

/**
 * NetSuf browser major version number.
 */
extern const int netsurf_version_major;

/**
 * NetSuf browser minor version number.
 */
extern const int netsurf_version_minor;

#endif







netsurf-vince/pdf/docs/Doxyfile

# Doxyfile 1.8.13

# This file describes the settings to be used by the documentation system
# doxygen (www.doxygen.org) for a project.
#
# All text after a double hash (##) is considered a comment and is placed in
# front of the TAG it is preceding.
#
# All text after a single hash (#) is considered a comment and will be ignored.
# The format is:
# TAG = value [value, ...]
# For lists, items can also be appended using:
# TAG += value [value, ...]
# Values that contain spaces should be placed between quotes (\" \").

#---------------------------------------------------------------------------
# Project related configuration options
#---------------------------------------------------------------------------

# This tag specifies the encoding used for all characters in the config file
# that follow. The default is UTF-8 which is also the encoding used for all text
# before the first occurrence of this tag. Doxygen uses libiconv (or the iconv
# built into libc) for the transcoding. See http://www.gnu.org/software/libiconv
# for the list of possible encodings.
# The default value is: UTF-8.

DOXYFILE_ENCODING      = UTF-8

# The PROJECT_NAME tag is a single word (or a sequence of words surrounded by
# double-quotes, unless you are using Doxywizard) that should identify the
# project for which the documentation is generated. This name is used in the
# title of most generated pages and in a few other places.
# The default value is: My Project.

PROJECT_NAME           = "NetSurf"

# The PROJECT_NUMBER tag can be used to enter a project or revision number. This
# could be handy for archiving the generated documentation or if some version
# control system is used.

PROJECT_NUMBER         =

# Using the PROJECT_BRIEF tag one can provide an optional one line description
# for a project that appears at the top of each page and should give viewer a
# quick idea about the purpose of the project. Keep the description short.

PROJECT_BRIEF          =

# With the PROJECT_LOGO tag one can specify a logo or an icon that is included
# in the documentation. The maximum height of the logo should not exceed 55
# pixels and the maximum width should not exceed 200 pixels. Doxygen will copy
# the logo to the output directory.

PROJECT_LOGO           =

# The OUTPUT_DIRECTORY tag is used to specify the (relative or absolute) path
# into which the generated documentation will be written. If a relative path is
# entered, it will be relative to the location where doxygen was started. If
# left blank the current directory will be used.

OUTPUT_DIRECTORY       =

# If the CREATE_SUBDIRS tag is set to YES then doxygen will create 4096 sub-
# directories (in 2 levels) under the output directory of each output format and
# will distribute the generated files over these directories. Enabling this
# option can be useful when feeding doxygen a huge amount of source files, where
# putting all generated files in the same directory would otherwise causes
# performance problems for the file system.
# The default value is: NO.

CREATE_SUBDIRS         = NO

# If the ALLOW_UNICODE_NAMES tag is set to YES, doxygen will allow non-ASCII
# characters to appear in the names of generated files. If set to NO, non-ASCII
# characters will be escaped, for example _xE3_x81_x84 will be used for Unicode
# U+3044.
# The default value is: NO.

ALLOW_UNICODE_NAMES    = NO

# The OUTPUT_LANGUAGE tag is used to specify the language in which all
# documentation generated by doxygen is written. Doxygen will use this
# information to generate all constant output in the proper language.
# Possible values are: Afrikaans, Arabic, Armenian, Brazilian, Catalan, Chinese,
# Chinese-Traditional, Croatian, Czech, Danish, Dutch, English (United States),
# Esperanto, Farsi (Persian), Finnish, French, German, Greek, Hungarian,
# Indonesian, Italian, Japanese, Japanese-en (Japanese with English messages),
# Korean, Korean-en (Korean with English messages), Latvian, Lithuanian,
# Macedonian, Norwegian, Persian (Farsi), Polish, Portuguese, Romanian, Russian,
# Serbian, Serbian-Cyrillic, Slovak, Slovene, Spanish, Swedish, Turkish,
# Ukrainian and Vietnamese.
# The default value is: English.

OUTPUT_LANGUAGE        = English

# If the BRIEF_MEMBER_DESC tag is set to YES, doxygen will include brief member
# descriptions after the members that are listed in the file and class
# documentation (similar to Javadoc). Set to NO to disable this.
# The default value is: YES.

BRIEF_MEMBER_DESC      = YES

# If the REPEAT_BRIEF tag is set to YES, doxygen will prepend the brief
# description of a member or function before the detailed description
#
# Note: If both HIDE_UNDOC_MEMBERS and BRIEF_MEMBER_DESC are set to NO, the
# brief descriptions will be completely suppressed.
# The default value is: YES.

REPEAT_BRIEF           = YES

# This tag implements a quasi-intelligent brief description abbreviator that is
# used to form the text in various listings. Each string in this list, if found
# as the leading text of the brief description, will be stripped from the text
# and the result, after processing the whole list, is used as the annotated
# text. Otherwise, the brief description is used as-is. If left blank, the
# following values are used ($name is automatically replaced with the name of
# the entity):The $name class, The $name widget, The $name file, is, provides,
# specifies, contains, represents, a, an and the.

ABBREVIATE_BRIEF       = "The $name class" \
                         "The $name widget" \
                         "The $name file" \
                         is \
                         provides \
                         specifies \
                         contains \
                         represents \
                         a \
                         an \
                         the

# If the ALWAYS_DETAILED_SEC and REPEAT_BRIEF tags are both set to YES then
# doxygen will generate a detailed section even if there is only a brief
# description.
# The default value is: NO.

ALWAYS_DETAILED_SEC    = NO

# If the INLINE_INHERITED_MEMB tag is set to YES, doxygen will show all
# inherited members of a class in the documentation of that class as if those
# members were ordinary class members. Constructors, destructors and assignment
# operators of the base classes will not be shown.
# The default value is: NO.

INLINE_INHERITED_MEMB  = NO

# If the FULL_PATH_NAMES tag is set to YES, doxygen will prepend the full path
# before files name in the file list and in the header files. If set to NO the
# shortest path that makes the file name unique will be used
# The default value is: YES.

FULL_PATH_NAMES        = YES

# The STRIP_FROM_PATH tag can be used to strip a user-defined part of the path.
# Stripping is only done if one of the specified strings matches the left-hand
# part of the path. The tag can be used to show relative paths in the file list.
# If left blank the directory from which doxygen is run is used as the path to
# strip.
#
# Note that you can specify absolute paths here, but also relative paths, which
# will be relative from the directory where doxygen is started.
# This tag requires that the tag FULL_PATH_NAMES is set to YES.

STRIP_FROM_PATH        =

# The STRIP_FROM_INC_PATH tag can be used to strip a user-defined part of the
# path mentioned in the documentation of a class, which tells the reader which
# header file to include in order to use a class. If left blank only the name of
# the header file containing the class definition is used. Otherwise one should
# specify the list of include paths that are normally passed to the compiler
# using the -I flag.

STRIP_FROM_INC_PATH    =

# If the SHORT_NAMES tag is set to YES, doxygen will generate much shorter (but
# less readable) file names. This can be useful is your file systems doesn't
# support long names like on DOS, Mac, or CD-ROM.
# The default value is: NO.

SHORT_NAMES            = NO

# If the JAVADOC_AUTOBRIEF tag is set to YES then doxygen will interpret the
# first line (until the first dot) of a Javadoc-style comment as the brief
# description. If set to NO, the Javadoc-style will behave just like regular Qt-
# style comments (thus requiring an explicit @brief command for a brief
# description.)
# The default value is: NO.

JAVADOC_AUTOBRIEF      = YES

# If the QT_AUTOBRIEF tag is set to YES then doxygen will interpret the first
# line (until the first dot) of a Qt-style comment as the brief description. If
# set to NO, the Qt-style will behave just like regular Qt-style comments (thus
# requiring an explicit \brief command for a brief description.)
# The default value is: NO.

QT_AUTOBRIEF           = NO

# The MULTILINE_CPP_IS_BRIEF tag can be set to YES to make doxygen treat a
# multi-line C++ special comment block (i.e. a block of //! or /// comments) as
# a brief description. This used to be the default behavior. The new default is
# to treat a multi-line C++ comment block as a detailed description. Set this
# tag to YES if you prefer the old behavior instead.
#
# Note that setting this tag to YES also means that rational rose comments are
# not recognized any more.
# The default value is: NO.

MULTILINE_CPP_IS_BRIEF = NO

# If the INHERIT_DOCS tag is set to YES then an undocumented member inherits the
# documentation from any documented member that it re-implements.
# The default value is: YES.

INHERIT_DOCS           = YES

# If the SEPARATE_MEMBER_PAGES tag is set to YES then doxygen will produce a new
# page for each member. If set to NO, the documentation of a member will be part
# of the file/class/namespace that contains it.
# The default value is: NO.

SEPARATE_MEMBER_PAGES  = NO

# The TAB_SIZE tag can be used to set the number of spaces in a tab. Doxygen
# uses this value to replace tabs by spaces in code fragments.
# Minimum value: 1, maximum value: 16, default value: 4.

TAB_SIZE               = 8

# This tag can be used to specify a number of aliases that act as commands in
# the documentation. An alias has the form:
# name=value
# For example adding
# "sideeffect=@par Side Effects:\n"
# will allow you to put the command \sideeffect (or @sideeffect) in the
# documentation, which will result in a user-defined paragraph with heading
# "Side Effects:". You can put \n's in the value part of an alias to insert
# newlines.

ALIASES                =

# This tag can be used to specify a number of word-keyword mappings (TCL only).
# A mapping has the form "name=value". For example adding "class=itcl::class"
# will allow you to use the command class in the itcl::class meaning.

TCL_SUBST              =

# Set the OPTIMIZE_OUTPUT_FOR_C tag to YES if your project consists of C sources
# only. Doxygen will then generate output that is more tailored for C. For
# instance, some of the names that are used will be different. The list of all
# members will be omitted, etc.
# The default value is: NO.

OPTIMIZE_OUTPUT_FOR_C  = YES

# Set the OPTIMIZE_OUTPUT_JAVA tag to YES if your project consists of Java or
# Python sources only. Doxygen will then generate output that is more tailored
# for that language. For instance, namespaces will be presented as packages,
# qualified scopes will look different, etc.
# The default value is: NO.

OPTIMIZE_OUTPUT_JAVA   = NO

# Set the OPTIMIZE_FOR_FORTRAN tag to YES if your project consists of Fortran
# sources. Doxygen will then generate output that is tailored for Fortran.
# The default value is: NO.

OPTIMIZE_FOR_FORTRAN   = NO

# Set the OPTIMIZE_OUTPUT_VHDL tag to YES if your project consists of VHDL
# sources. Doxygen will then generate output that is tailored for VHDL.
# The default value is: NO.

OPTIMIZE_OUTPUT_VHDL   = NO

# Doxygen selects the parser to use depending on the extension of the files it
# parses. With this tag you can assign which parser to use for a given
# extension. Doxygen has a built-in mapping, but you can override or extend it
# using this tag. The format is ext=language, where ext is a file extension, and
# language is one of the parsers supported by doxygen: IDL, Java, Javascript,
# C#, C, C++, D, PHP, Objective-C, Python, Fortran (fixed format Fortran:
# FortranFixed, free formatted Fortran: FortranFree, unknown formatted Fortran:
# Fortran. In the later case the parser tries to guess whether the code is fixed
# or free formatted code, this is the default for Fortran type files), VHDL. For
# instance to make doxygen treat .inc files as Fortran files (default is PHP),
# and .f files as C (default is Fortran), use: inc=Fortran f=C.
#
# Note: For files without extension you can use no_extension as a placeholder.
#
# Note that for custom extensions you also need to set FILE_PATTERNS otherwise
# the files are not read by doxygen.

EXTENSION_MAPPING      =

# If the MARKDOWN_SUPPORT tag is enabled then doxygen pre-processes all comments
# according to the Markdown format, which allows for more readable
# documentation. See http://daringfireball.net/projects/markdown/ for details.
# The output of markdown processing is further processed by doxygen, so you can
# mix doxygen, HTML, and XML commands with Markdown formatting. Disable only in
# case of backward compatibilities issues.
# The default value is: YES.

MARKDOWN_SUPPORT       = YES

# When the TOC_INCLUDE_HEADINGS tag is set to a non-zero value, all headings up
# to that level are automatically included in the table of contents, even if
# they do not have an id attribute.
# Note: This feature currently applies only to Markdown headings.
# Minimum value: 0, maximum value: 99, default value: 0.
# This tag requires that the tag MARKDOWN_SUPPORT is set to YES.

TOC_INCLUDE_HEADINGS   = 3

# When enabled doxygen tries to link words that correspond to documented
# classes, or namespaces to their corresponding documentation. Such a link can
# be prevented in individual cases by putting a % sign in front of the word or
# globally by setting AUTOLINK_SUPPORT to NO.
# The default value is: YES.

AUTOLINK_SUPPORT       = YES

# If you use STL classes (i.e. std::string, std::vector, etc.) but do not want
# to include (a tag file for) the STL sources as input, then you should set this
# tag to YES in order to let doxygen match functions declarations and
# definitions whose arguments contain STL classes (e.g. func(std::string);
# versus func(std::string) {}). This also make the inheritance and collaboration
# diagrams that involve STL classes more complete and accurate.
# The default value is: NO.

BUILTIN_STL_SUPPORT    = NO

# If you use Microsoft's C++/CLI language, you should set this option to YES to
# enable parsing support.
# The default value is: NO.

CPP_CLI_SUPPORT        = NO

# Set the SIP_SUPPORT tag to YES if your project consists of sip (see:
# http://www.riverbankcomputing.co.uk/software/sip/intro) sources only. Doxygen
# will parse them like normal C++ but will assume all classes use public instead
# of private inheritance when no explicit protection keyword is present.
# The default value is: NO.

SIP_SUPPORT            = NO

# For Microsoft's IDL there are propget and propput attributes to indicate
# getter and setter methods for a property. Setting this option to YES will make
# doxygen to replace the get and set methods by a property in the documentation.
# This will only work if the methods are indeed getting or setting a simple
# type. If this is not the case, or you want to show the methods anyway, you
# should set this option to NO.
# The default value is: YES.

IDL_PROPERTY_SUPPORT   = YES

# If member grouping is used in the documentation and the DISTRIBUTE_GROUP_DOC
# tag is set to YES then doxygen will reuse the documentation of the first
# member in the group (if any) for the other members of the group. By default
# all members of a group must be documented explicitly.
# The default value is: NO.

DISTRIBUTE_GROUP_DOC   = NO

# If one adds a struct or class to a group and this option is enabled, then also
# any nested class or struct is added to the same group. By default this option
# is disabled and one has to add nested compounds explicitly via \ingroup.
# The default value is: NO.

GROUP_NESTED_COMPOUNDS = NO

# Set the SUBGROUPING tag to YES to allow class member groups of the same type
# (for instance a group of public functions) to be put as a subgroup of that
# type (e.g. under the Public Functions section). Set it to NO to prevent
# subgrouping. Alternatively, this can be done per class using the
# \nosubgrouping command.
# The default value is: YES.

SUBGROUPING            = YES

# When the INLINE_GROUPED_CLASSES tag is set to YES, classes, structs and unions
# are shown inside the group in which they are included (e.g. using \ingroup)
# instead of on a separate page (for HTML and Man pages) or section (for LaTeX
# and RTF).
#
# Note that this feature does not work in combination with
# SEPARATE_MEMBER_PAGES.
# The default value is: NO.

INLINE_GROUPED_CLASSES = NO

# When the INLINE_SIMPLE_STRUCTS tag is set to YES, structs, classes, and unions
# with only public data fields or simple typedef fields will be shown inline in
# the documentation of the scope in which they are defined (i.e. file,
# namespace, or group documentation), provided this scope is documented. If set
# to NO, structs, classes, and unions are shown on a separate page (for HTML and
# Man pages) or section (for LaTeX and RTF).
# The default value is: NO.

INLINE_SIMPLE_STRUCTS  = NO

# When TYPEDEF_HIDES_STRUCT tag is enabled, a typedef of a struct, union, or
# enum is documented as struct, union, or enum with the name of the typedef. So
# typedef struct TypeS {} TypeT, will appear in the documentation as a struct
# with name TypeT. When disabled the typedef will appear as a member of a file,
# namespace, or class. And the struct will be named TypeS. This can typically be
# useful for C code in case the coding convention dictates that all compound
# types are typedef'ed and only the typedef is referenced, never the tag name.
# The default value is: NO.

TYPEDEF_HIDES_STRUCT   = NO

# The size of the symbol lookup cache can be set using LOOKUP_CACHE_SIZE. This
# cache is used to resolve symbols given their name and scope. Since this can be
# an expensive process and often the same symbol appears multiple times in the
# code, doxygen keeps a cache of pre-resolved symbols. If the cache is too small
# doxygen will become slower. If the cache is too large, memory is wasted. The
# cache size is given by this formula: 2^(16+LOOKUP_CACHE_SIZE). The valid range
# is 0..9, the default is 0, corresponding to a cache size of 2^16=65536
# symbols. At the end of a run doxygen will report the cache usage and suggest
# the optimal cache size from a speed point of view.
# Minimum value: 0, maximum value: 9, default value: 0.

LOOKUP_CACHE_SIZE      = 0

#---------------------------------------------------------------------------
# Build related configuration options
#---------------------------------------------------------------------------

# If the EXTRACT_ALL tag is set to YES, doxygen will assume all entities in
# documentation are documented, even if no documentation was available. Private
# class members and static file members will be hidden unless the
# EXTRACT_PRIVATE respectively EXTRACT_STATIC tags are set to YES.
# Note: This will also disable the warnings about undocumented members that are
# normally produced when WARNINGS is set to YES.
# The default value is: NO.

EXTRACT_ALL            = YES

# If the EXTRACT_PRIVATE tag is set to YES, all private members of a class will
# be included in the documentation.
# The default value is: NO.

EXTRACT_PRIVATE        = YES

# If the EXTRACT_PACKAGE tag is set to YES, all members with package or internal
# scope will be included in the documentation.
# The default value is: NO.

EXTRACT_PACKAGE        = NO

# If the EXTRACT_STATIC tag is set to YES, all static members of a file will be
# included in the documentation.
# The default value is: NO.

EXTRACT_STATIC         = YES

# If the EXTRACT_LOCAL_CLASSES tag is set to YES, classes (and structs) defined
# locally in source files will be included in the documentation. If set to NO,
# only classes defined in header files are included. Does not have any effect
# for Java sources.
# The default value is: YES.

EXTRACT_LOCAL_CLASSES  = YES

# This flag is only useful for Objective-C code. If set to YES, local methods,
# which are defined in the implementation section but not in the interface are
# included in the documentation. If set to NO, only methods in the interface are
# included.
# The default value is: NO.

EXTRACT_LOCAL_METHODS  = NO

# If this flag is set to YES, the members of anonymous namespaces will be
# extracted and appear in the documentation as a namespace called
# 'anonymous_namespace{file}', where file will be replaced with the base name of
# the file that contains the anonymous namespace. By default anonymous namespace
# are hidden.
# The default value is: NO.

EXTRACT_ANON_NSPACES   = NO

# If the HIDE_UNDOC_MEMBERS tag is set to YES, doxygen will hide all
# undocumented members inside documented classes or files. If set to NO these
# members will be included in the various overviews, but no documentation
# section is generated. This option has no effect if EXTRACT_ALL is enabled.
# The default value is: NO.

HIDE_UNDOC_MEMBERS     = NO

# If the HIDE_UNDOC_CLASSES tag is set to YES, doxygen will hide all
# undocumented classes that are normally visible in the class hierarchy. If set
# to NO, these classes will be included in the various overviews. This option
# has no effect if EXTRACT_ALL is enabled.
# The default value is: NO.

HIDE_UNDOC_CLASSES     = NO

# If the HIDE_FRIEND_COMPOUNDS tag is set to YES, doxygen will hide all friend
# (class|struct|union) declarations. If set to NO, these declarations will be
# included in the documentation.
# The default value is: NO.

HIDE_FRIEND_COMPOUNDS  = NO

# If the HIDE_IN_BODY_DOCS tag is set to YES, doxygen will hide any
# documentation blocks found inside the body of a function. If set to NO, these
# blocks will be appended to the function's detailed documentation block.
# The default value is: NO.

HIDE_IN_BODY_DOCS      = NO

# The INTERNAL_DOCS tag determines if documentation that is typed after a
# \internal command is included. If the tag is set to NO then the documentation
# will be excluded. Set it to YES to include the internal documentation.
# The default value is: NO.

INTERNAL_DOCS          = NO

# If the CASE_SENSE_NAMES tag is set to NO then doxygen will only generate file
# names in lower-case letters. If set to YES, upper-case letters are also
# allowed. This is useful if you have classes or files whose names only differ
# in case and if your file system supports case sensitive file names. Windows
# and Mac users are advised to set this option to NO.
# The default value is: system dependent.

CASE_SENSE_NAMES       = YES

# If the HIDE_SCOPE_NAMES tag is set to NO then doxygen will show members with
# their full class and namespace scopes in the documentation. If set to YES, the
# scope will be hidden.
# The default value is: NO.

HIDE_SCOPE_NAMES       = NO

# If the HIDE_COMPOUND_REFERENCE tag is set to NO (default) then doxygen will
# append additional text to a page's title, such as Class Reference. If set to
# YES the compound reference will be hidden.
# The default value is: NO.

HIDE_COMPOUND_REFERENCE= NO

# If the SHOW_INCLUDE_FILES tag is set to YES then doxygen will put a list of
# the files that are included by a file in the documentation of that file.
# The default value is: YES.

SHOW_INCLUDE_FILES     = YES

# If the SHOW_GROUPED_MEMB_INC tag is set to YES then Doxygen will add for each
# grouped member an include statement to the documentation, telling the reader
# which file to include in order to use the member.
# The default value is: NO.

SHOW_GROUPED_MEMB_INC  = NO

# If the FORCE_LOCAL_INCLUDES tag is set to YES then doxygen will list include
# files with double quotes in the documentation rather than with sharp brackets.
# The default value is: NO.

FORCE_LOCAL_INCLUDES   = NO

# If the INLINE_INFO tag is set to YES then a tag [inline] is inserted in the
# documentation for inline members.
# The default value is: YES.

INLINE_INFO            = YES

# If the SORT_MEMBER_DOCS tag is set to YES then doxygen will sort the
# (detailed) documentation of file and class members alphabetically by member
# name. If set to NO, the members will appear in declaration order.
# The default value is: YES.

SORT_MEMBER_DOCS       = YES

# If the SORT_BRIEF_DOCS tag is set to YES then doxygen will sort the brief
# descriptions of file, namespace and class members alphabetically by member
# name. If set to NO, the members will appear in declaration order. Note that
# this will also influence the order of the classes in the class list.
# The default value is: NO.

SORT_BRIEF_DOCS        = NO

# If the SORT_MEMBERS_CTORS_1ST tag is set to YES then doxygen will sort the
# (brief and detailed) documentation of class members so that constructors and
# destructors are listed first. If set to NO the constructors will appear in the
# respective orders defined by SORT_BRIEF_DOCS and SORT_MEMBER_DOCS.
# Note: If SORT_BRIEF_DOCS is set to NO this option is ignored for sorting brief
# member documentation.
# Note: If SORT_MEMBER_DOCS is set to NO this option is ignored for sorting
# detailed member documentation.
# The default value is: NO.

SORT_MEMBERS_CTORS_1ST = NO

# If the SORT_GROUP_NAMES tag is set to YES then doxygen will sort the hierarchy
# of group names into alphabetical order. If set to NO the group names will
# appear in their defined order.
# The default value is: NO.

SORT_GROUP_NAMES       = NO

# If the SORT_BY_SCOPE_NAME tag is set to YES, the class list will be sorted by
# fully-qualified names, including namespaces. If set to NO, the class list will
# be sorted only by class name, not including the namespace part.
# Note: This option is not very useful if HIDE_SCOPE_NAMES is set to YES.
# Note: This option applies only to the class list, not to the alphabetical
# list.
# The default value is: NO.

SORT_BY_SCOPE_NAME     = NO

# If the STRICT_PROTO_MATCHING option is enabled and doxygen fails to do proper
# type resolution of all parameters of a function it will reject a match between
# the prototype and the implementation of a member function even if there is
# only one candidate or it is obvious which candidate to choose by doing a
# simple string match. By disabling STRICT_PROTO_MATCHING doxygen will still
# accept a match between prototype and implementation in such cases.
# The default value is: NO.

STRICT_PROTO_MATCHING  = NO

# The GENERATE_TODOLIST tag can be used to enable (YES) or disable (NO) the todo
# list. This list is created by putting \todo commands in the documentation.
# The default value is: YES.

GENERATE_TODOLIST      = YES

# The GENERATE_TESTLIST tag can be used to enable (YES) or disable (NO) the test
# list. This list is created by putting \test commands in the documentation.
# The default value is: YES.

GENERATE_TESTLIST      = YES

# The GENERATE_BUGLIST tag can be used to enable (YES) or disable (NO) the bug
# list. This list is created by putting \bug commands in the documentation.
# The default value is: YES.

GENERATE_BUGLIST       = YES

# The GENERATE_DEPRECATEDLIST tag can be used to enable (YES) or disable (NO)
# the deprecated list. This list is created by putting \deprecated commands in
# the documentation.
# The default value is: YES.

GENERATE_DEPRECATEDLIST= YES

# The ENABLED_SECTIONS tag can be used to enable conditional documentation
# sections, marked by \if <section_label> ... \endif and \cond <section_label>
# ... \endcond blocks.

ENABLED_SECTIONS       =

# The MAX_INITIALIZER_LINES tag determines the maximum number of lines that the
# initial value of a variable or macro / define can have for it to appear in the
# documentation. If the initializer consists of more lines than specified here
# it will be hidden. Use a value of 0 to hide initializers completely. The
# appearance of the value of individual variables and macros / defines can be
# controlled using \showinitializer or \hideinitializer command in the
# documentation regardless of this setting.
# Minimum value: 0, maximum value: 10000, default value: 30.

MAX_INITIALIZER_LINES  = 30

# Set the SHOW_USED_FILES tag to NO to disable the list of files generated at
# the bottom of the documentation of classes and structs. If set to YES, the
# list will mention the files that were used to generate the documentation.
# The default value is: YES.

SHOW_USED_FILES        = YES

# Set the SHOW_FILES tag to NO to disable the generation of the Files page. This
# will remove the Files entry from the Quick Index and from the Folder Tree View
# (if specified).
# The default value is: YES.

SHOW_FILES             = YES

# Set the SHOW_NAMESPACES tag to NO to disable the generation of the Namespaces
# page. This will remove the Namespaces entry from the Quick Index and from the
# Folder Tree View (if specified).
# The default value is: YES.

SHOW_NAMESPACES        = YES

# The FILE_VERSION_FILTER tag can be used to specify a program or script that
# doxygen should invoke to get the current version for each file (typically from
# the version control system). Doxygen will invoke the program by executing (via
# popen()) the command command input-file, where command is the value of the
# FILE_VERSION_FILTER tag, and input-file is the name of an input file provided
# by doxygen. Whatever the program writes to standard output is used as the file
# version. For an example see the documentation.

FILE_VERSION_FILTER    =

# The LAYOUT_FILE tag can be used to specify a layout file which will be parsed
# by doxygen. The layout file controls the global structure of the generated
# output files in an output format independent way. To create the layout file
# that represents doxygen's defaults, run doxygen with the -l option. You can
# optionally specify a file name after the option, if omitted DoxygenLayout.xml
# will be used as the name of the layout file.
#
# Note that if you run doxygen from a directory containing a file called
# DoxygenLayout.xml, doxygen will parse it automatically even if the LAYOUT_FILE
# tag is left empty.

LAYOUT_FILE            =

# The CITE_BIB_FILES tag can be used to specify one or more bib files containing
# the reference definitions. This must be a list of .bib files. The .bib
# extension is automatically appended if omitted. This requires the bibtex tool
# to be installed. See also http://en.wikipedia.org/wiki/BibTeX for more info.
# For LaTeX the style of the bibliography can be controlled using
# LATEX_BIB_STYLE. To use this feature you need bibtex and perl available in the
# search path. See also \cite for info how to create references.

CITE_BIB_FILES         =

#---------------------------------------------------------------------------
# Configuration options related to warning and progress messages
#---------------------------------------------------------------------------

# The QUIET tag can be used to turn on/off the messages that are generated to
# standard output by doxygen. If QUIET is set to YES this implies that the
# messages are off.
# The default value is: NO.

QUIET                  = NO

# The WARNINGS tag can be used to turn on/off the warning messages that are
# generated to standard error (stderr) by doxygen. If WARNINGS is set to YES
# this implies that the warnings are on.
#
# Tip: Turn warnings on while writing the documentation.
# The default value is: YES.

WARNINGS               = YES

# If the WARN_IF_UNDOCUMENTED tag is set to YES then doxygen will generate
# warnings for undocumented members. If EXTRACT_ALL is set to YES then this flag
# will automatically be disabled.
# The default value is: YES.

WARN_IF_UNDOCUMENTED   = YES

# If the WARN_IF_DOC_ERROR tag is set to YES, doxygen will generate warnings for
# potential errors in the documentation, such as not documenting some parameters
# in a documented function, or documenting parameters that don't exist or using
# markup commands wrongly.
# The default value is: YES.

WARN_IF_DOC_ERROR      = YES

# This WARN_NO_PARAMDOC option can be enabled to get warnings for functions that
# are documented, but have no documentation for their parameters or return
# value. If set to NO, doxygen will only warn about wrong or incomplete
# parameter documentation, but not about the absence of documentation.
# The default value is: NO.

WARN_NO_PARAMDOC       = YES

# If the WARN_AS_ERROR tag is set to YES then doxygen will immediately stop when
# a warning is encountered.
# The default value is: NO.

WARN_AS_ERROR          = NO

# The WARN_FORMAT tag determines the format of the warning messages that doxygen
# can produce. The string should contain the $file, $line, and $text tags, which
# will be replaced by the file and line number from which the warning originated
# and the warning text. Optionally the format may contain $version, which will
# be replaced by the version of the file (if it could be obtained via
# FILE_VERSION_FILTER)
# The default value is: $file:$line: $text.

WARN_FORMAT            = "$file:$line: $text"

# The WARN_LOGFILE tag can be used to specify a file to which warning and error
# messages should be written. If left blank the output is written to standard
# error (stderr).

WARN_LOGFILE           =

#---------------------------------------------------------------------------
# Configuration options related to the input files
#---------------------------------------------------------------------------

# The INPUT tag is used to specify the files and/or directories that contain
# documented source files. You may enter file names like myfile.cpp or
# directories like /usr/src/myproject. Separate the files or directories with
# spaces. See also FILE_PATTERNS and EXTENSION_MAPPING
# Note: If this tag is empty the current directory is searched.

INPUT                  = docs \
                         docs/env.sh \
                         docs/UnimplementedJavascript.md \
                         frontends/amiga \
                         frontends/amiga/stringview \
                         frontends/atari \
                         frontends/atari/plot \
                         frontends/beos \
                         frontends/framebuffer \
                         frontends/framebuffer/fbtk \
                         frontends/gtk \
                         frontends/monkey \
                         frontends/riscos \
                         frontends/riscos/configure \
                         frontends/riscos/gui \
                         frontends/riscos/content-handlers \
                         frontends/riscos/templates \
                         frontends/riscos/scripts \
                         frontends/windows \
                         include/netsurf \
                         desktop \
                         content \
                         content/fetchers \
                         content/fetchers/file \
                         content/handlers/image \
                         content/handlers/css \
                         content/handlers/javascript \
                         content/handlers/javascript/duktape \
                         content/handlers/html \
                         content/handlers/text \
                         utils \
                         utils/http

# This tag can be used to specify the character encoding of the source files
# that doxygen parses. Internally doxygen uses the UTF-8 encoding. Doxygen uses
# libiconv (or the iconv built into libc) for the transcoding. See the libiconv
# documentation (see: http://www.gnu.org/software/libiconv) for the list of
# possible encodings.
# The default value is: UTF-8.

INPUT_ENCODING         = UTF-8

# If the value of the INPUT tag contains directories, you can use the
# FILE_PATTERNS tag to specify one or more wildcard patterns (like *.cpp and
# *.h) to filter out the source-files in the directories.
#
# Note that for custom extensions or not directly supported extensions you also
# need to set EXTENSION_MAPPING for the extension otherwise the files are not
# read by doxygen.
#
# If left blank the following patterns are tested:*.c, *.cc, *.cxx, *.cpp,
# *.c++, *.java, *.ii, *.ixx, *.ipp, *.i++, *.inl, *.idl, *.ddl, *.odl, *.h,
# *.hh, *.hxx, *.hpp, *.h++, *.cs, *.d, *.php, *.php4, *.php5, *.phtml, *.inc,
# *.m, *.markdown, *.md, *.mm, *.dox, *.py, *.pyw, *.f90, *.f95, *.f03, *.f08,
# *.f, *.for, *.tcl, *.vhd, *.vhdl, *.ucf and *.qsf.

FILE_PATTERNS          = *.c \
                         *.cc \
                         *.cxx \
                         *.cpp \
                         *.c++ \
                         *.java \
                         *.ii \
                         *.ixx \
                         *.ipp \
                         *.i++ \
                         *.inl \
                         *.idl \
                         *.ddl \
                         *.odl \
                         *.h \
                         *.hh \
                         *.hxx \
                         *.hpp \
                         *.h++ \
                         *.cs \
                         *.d \
                         *.php \
                         *.php4 \
                         *.php5 \
                         *.phtml \
                         *.inc \
                         *.m \
                         *.markdown \
                         *.md \
                         *.mm \
                         *.dox \
                         *.py \
                         *.pyw \
                         *.f90 \
                         *.f95 \
                         *.f03 \
                         *.f08 \
                         *.f \
                         *.for \
                         *.tcl \
                         *.vhd \
                         *.vhdl \
                         *.ucf \
                         *.qsf

# The RECURSIVE tag can be used to specify whether or not subdirectories should
# be searched for input files as well.
# The default value is: NO.

RECURSIVE              = NO

# The EXCLUDE tag can be used to specify files and/or directories that should be
# excluded from the INPUT source files. This way you can easily exclude a
# subdirectory from a directory tree whose root is specified with the INPUT tag.
#
# Note that relative paths are relative to the directory from which doxygen is
# run.

EXCLUDE                =

# The EXCLUDE_SYMLINKS tag can be used to select whether or not files or
# directories that are symbolic links (a Unix file system feature) are excluded
# from the input.
# The default value is: NO.

EXCLUDE_SYMLINKS       = NO

# If the value of the INPUT tag contains directories, you can use the
# EXCLUDE_PATTERNS tag to specify one or more wildcard patterns to exclude
# certain files from those directories.
#
# Note that the wildcards are matched against the file with absolute path, so to
# exclude all test directories for example use the pattern */test/*

EXCLUDE_PATTERNS       =

# The EXCLUDE_SYMBOLS tag can be used to specify one or more symbol names
# (namespaces, classes, functions, etc.) that should be excluded from the
# output. The symbol name can be a fully qualified name, a word, or if the
# wildcard * is used, a substring. Examples: ANamespace, AClass,
# AClass::ANamespace, ANamespace::*Test
#
# Note that the wildcards are matched against the file with absolute path, so to
# exclude all test directories use the pattern */test/*

EXCLUDE_SYMBOLS        =

# The EXAMPLE_PATH tag can be used to specify one or more files or directories
# that contain example code fragments that are included (see the \include
# command).

EXAMPLE_PATH           =

# If the value of the EXAMPLE_PATH tag contains directories, you can use the
# EXAMPLE_PATTERNS tag to specify one or more wildcard pattern (like *.cpp and
# *.h) to filter out the source-files in the directories. If left blank all
# files are included.

EXAMPLE_PATTERNS       = *

# If the EXAMPLE_RECURSIVE tag is set to YES then subdirectories will be
# searched for input files to be used with the \include or \dontinclude commands
# irrespective of the value of the RECURSIVE tag.
# The default value is: NO.

EXAMPLE_RECURSIVE      = NO

# The IMAGE_PATH tag can be used to specify one or more files or directories
# that contain images that are to be included in the documentation (see the
# \image command).

IMAGE_PATH             =

# The INPUT_FILTER tag can be used to specify a program that doxygen should
# invoke to filter for each input file. Doxygen will invoke the filter program
# by executing (via popen()) the command:
#
# <filter> <input-file>
#
# where <filter> is the value of the INPUT_FILTER tag, and <input-file> is the
# name of an input file. Doxygen will then use the output that the filter
# program writes to standard output. If FILTER_PATTERNS is specified, this tag
# will be ignored.
#
# Note that the filter must not add or remove lines; it is applied before the
# code is scanned, but not when the output code is generated. If lines are added
# or removed, the anchors will not be placed correctly.
#
# Note that for custom extensions or not directly supported extensions you also
# need to set EXTENSION_MAPPING for the extension otherwise the files are not
# properly processed by doxygen.

INPUT_FILTER           =

# The FILTER_PATTERNS tag can be used to specify filters on a per file pattern
# basis. Doxygen will compare the file name with each pattern and apply the
# filter if there is a match. The filters are a list of the form: pattern=filter
# (like *.cpp=my_cpp_filter). See INPUT_FILTER for further information on how
# filters are used. If the FILTER_PATTERNS tag is empty or if none of the
# patterns match the file name, INPUT_FILTER is applied.
#
# Note that for custom extensions or not directly supported extensions you also
# need to set EXTENSION_MAPPING for the extension otherwise the files are not
# properly processed by doxygen.

FILTER_PATTERNS        =

# If the FILTER_SOURCE_FILES tag is set to YES, the input filter (if set using
# INPUT_FILTER) will also be used to filter the input files that are used for
# producing the source files to browse (i.e. when SOURCE_BROWSER is set to YES).
# The default value is: NO.

FILTER_SOURCE_FILES    = NO

# The FILTER_SOURCE_PATTERNS tag can be used to specify source filters per file
# pattern. A pattern will override the setting for FILTER_PATTERN (if any) and
# it is also possible to disable source filtering for a specific pattern using
# *.ext= (so without naming a filter).
# This tag requires that the tag FILTER_SOURCE_FILES is set to YES.

FILTER_SOURCE_PATTERNS =

# If the USE_MDFILE_AS_MAINPAGE tag refers to the name of a markdown file that
# is part of the input, its contents will be placed on the main page
# (index.html). This can be useful if you have a project on for instance GitHub
# and want to reuse the introduction page also for the doxygen output.

USE_MDFILE_AS_MAINPAGE = mainpage.md

#---------------------------------------------------------------------------
# Configuration options related to source browsing
#---------------------------------------------------------------------------

# If the SOURCE_BROWSER tag is set to YES then a list of source files will be
# generated. Documented entities will be cross-referenced with these sources.
#
# Note: To get rid of all source code in the generated output, make sure that
# also VERBATIM_HEADERS is set to NO.
# The default value is: NO.

SOURCE_BROWSER         = YES

# Setting the INLINE_SOURCES tag to YES will include the body of functions,
# classes and enums directly into the documentation.
# The default value is: NO.

INLINE_SOURCES         = NO

# Setting the STRIP_CODE_COMMENTS tag to YES will instruct doxygen to hide any
# special comment blocks from generated source code fragments. Normal C, C++ and
# Fortran comments will always remain visible.
# The default value is: YES.

STRIP_CODE_COMMENTS    = NO

# If the REFERENCED_BY_RELATION tag is set to YES then for each documented
# function all documented functions referencing it will be listed.
# The default value is: NO.

REFERENCED_BY_RELATION = YES

# If the REFERENCES_RELATION tag is set to YES then for each documented function
# all documented entities called/used by that function will be listed.
# The default value is: NO.

REFERENCES_RELATION    = YES

# If the REFERENCES_LINK_SOURCE tag is set to YES and SOURCE_BROWSER tag is set
# to YES then the hyperlinks from functions in REFERENCES_RELATION and
# REFERENCED_BY_RELATION lists will link to the source code. Otherwise they will
# link to the documentation.
# The default value is: YES.

REFERENCES_LINK_SOURCE = YES

# If SOURCE_TOOLTIPS is enabled (the default) then hovering a hyperlink in the
# source code will show a tooltip with additional information such as prototype,
# brief description and links to the definition and documentation. Since this
# will make the HTML file larger and loading of large files a bit slower, you
# can opt to disable this feature.
# The default value is: YES.
# This tag requires that the tag SOURCE_BROWSER is set to YES.

SOURCE_TOOLTIPS        = YES

# If the USE_HTAGS tag is set to YES then the references to source code will
# point to the HTML generated by the htags(1) tool instead of doxygen built-in
# source browser. The htags tool is part of GNU's global source tagging system
# (see http://www.gnu.org/software/global/global.html). You will need version
# 4.8.6 or higher.
#
# To use it do the following:
# - Install the latest version of global
# - Enable SOURCE_BROWSER and USE_HTAGS in the config file
# - Make sure the INPUT points to the root of the source tree
# - Run doxygen as normal
#
# Doxygen will invoke htags (and that will in turn invoke gtags), so these
# tools must be available from the command line (i.e. in the search path).
#
# The result: instead of the source browser generated by doxygen, the links to
# source code will now point to the output of htags.
# The default value is: NO.
# This tag requires that the tag SOURCE_BROWSER is set to YES.

USE_HTAGS              = NO

# If the VERBATIM_HEADERS tag is set the YES then doxygen will generate a
# verbatim copy of the header file for each class for which an include is
# specified. Set to NO to disable this.
# See also: Section \class.
# The default value is: YES.

VERBATIM_HEADERS       = YES

# If the CLANG_ASSISTED_PARSING tag is set to YES then doxygen will use the
# clang parser (see: http://clang.llvm.org/) for more accurate parsing at the
# cost of reduced performance. This can be particularly helpful with template
# rich C++ code for which doxygen's built-in parser lacks the necessary type
# information.
# Note: The availability of this option depends on whether or not doxygen was
# generated with the -Duse-libclang=ON option for CMake.
# The default value is: NO.

CLANG_ASSISTED_PARSING = NO

# If clang assisted parsing is enabled you can provide the compiler with command
# line options that you would normally use when invoking the compiler. Note that
# the include paths will already be set by doxygen for the files and directories
# specified with INPUT and INCLUDE_PATH.
# This tag requires that the tag CLANG_ASSISTED_PARSING is set to YES.

CLANG_OPTIONS          =

#---------------------------------------------------------------------------
# Configuration options related to the alphabetical class index
#---------------------------------------------------------------------------

# If the ALPHABETICAL_INDEX tag is set to YES, an alphabetical index of all
# compounds will be generated. Enable this if the project contains a lot of
# classes, structs, unions or interfaces.
# The default value is: YES.

ALPHABETICAL_INDEX     = NO

# The COLS_IN_ALPHA_INDEX tag can be used to specify the number of columns in
# which the alphabetical index list will be split.
# Minimum value: 1, maximum value: 20, default value: 5.
# This tag requires that the tag ALPHABETICAL_INDEX is set to YES.

COLS_IN_ALPHA_INDEX    = 5

# In case all classes in a project start with a common prefix, all classes will
# be put under the same header in the alphabetical index. The IGNORE_PREFIX tag
# can be used to specify a prefix (or a list of prefixes) that should be ignored
# while generating the index headers.
# This tag requires that the tag ALPHABETICAL_INDEX is set to YES.

IGNORE_PREFIX          =

#---------------------------------------------------------------------------
# Configuration options related to the HTML output
#---------------------------------------------------------------------------

# If the GENERATE_HTML tag is set to YES, doxygen will generate HTML output
# The default value is: YES.

GENERATE_HTML          = YES

# The HTML_OUTPUT tag is used to specify where the HTML docs will be put. If a
# relative path is entered the value of OUTPUT_DIRECTORY will be put in front of
# it.
# The default directory is: html.
# This tag requires that the tag GENERATE_HTML is set to YES.

HTML_OUTPUT            = codedocs

# The HTML_FILE_EXTENSION tag can be used to specify the file extension for each
# generated HTML page (for example: .htm, .php, .asp).
# The default value is: .html.
# This tag requires that the tag GENERATE_HTML is set to YES.

HTML_FILE_EXTENSION    = .html

# The HTML_HEADER tag can be used to specify a user-defined HTML header file for
# each generated HTML page. If the tag is left blank doxygen will generate a
# standard header.
#
# To get valid HTML the header file that includes any scripts and style sheets
# that doxygen needs, which is dependent on the configuration options used (e.g.
# the setting GENERATE_TREEVIEW). It is highly recommended to start with a
# default header using
# doxygen -w html new_header.html new_footer.html new_stylesheet.css
# YourConfigFile
# and then modify the file new_header.html. See also section "Doxygen usage"
# for information on how to generate the default header that doxygen normally
# uses.
# Note: The header is subject to change so you typically have to regenerate the
# default header when upgrading to a newer version of doxygen. For a description
# of the possible markers and block names see the documentation.
# This tag requires that the tag GENERATE_HTML is set to YES.

HTML_HEADER            =

# The HTML_FOOTER tag can be used to specify a user-defined HTML footer for each
# generated HTML page. If the tag is left blank doxygen will generate a standard
# footer. See HTML_HEADER for more information on how to generate a default
# footer and what special commands can be used inside the footer. See also
# section "Doxygen usage" for information on how to generate the default footer
# that doxygen normally uses.
# This tag requires that the tag GENERATE_HTML is set to YES.

HTML_FOOTER            =

# The HTML_STYLESHEET tag can be used to specify a user-defined cascading style
# sheet that is used by each HTML page. It can be used to fine-tune the look of
# the HTML output. If left blank doxygen will generate a default style sheet.
# See also section "Doxygen usage" for information on how to generate the style
# sheet that doxygen normally uses.
# Note: It is recommended to use HTML_EXTRA_STYLESHEET instead of this tag, as
# it is more robust and this tag (HTML_STYLESHEET) will in the future become
# obsolete.
# This tag requires that the tag GENERATE_HTML is set to YES.

HTML_STYLESHEET        =

# The HTML_EXTRA_STYLESHEET tag can be used to specify additional user-defined
# cascading style sheets that are included after the standard style sheets
# created by doxygen. Using this option one can overrule certain style aspects.
# This is preferred over using HTML_STYLESHEET since it does not replace the
# standard style sheet and is therefore more robust against future updates.
# Doxygen will copy the style sheet files to the output directory.
# Note: The order of the extra style sheet files is of importance (e.g. the last
# style sheet in the list overrules the setting of the previous ones in the
# list). For an example see the documentation.
# This tag requires that the tag GENERATE_HTML is set to YES.

HTML_EXTRA_STYLESHEET  =

# The HTML_EXTRA_FILES tag can be used to specify one or more extra images or
# other source files which should be copied to the HTML output directory. Note
# that these files will be copied to the base HTML output directory. Use the
# $relpath^ marker in the HTML_HEADER and/or HTML_FOOTER files to load these
# files. In the HTML_STYLESHEET file, use the file name only. Also note that the
# files will be copied as-is; there are no commands or markers available.
# This tag requires that the tag GENERATE_HTML is set to YES.

HTML_EXTRA_FILES       =

# The HTML_COLORSTYLE_HUE tag controls the color of the HTML output. Doxygen
# will adjust the colors in the style sheet and background images according to
# this color. Hue is specified as an angle on a colorwheel, see
# http://en.wikipedia.org/wiki/Hue for more information. For instance the value
# 0 represents red, 60 is yellow, 120 is green, 180 is cyan, 240 is blue, 300
# purple, and 360 is red again.
# Minimum value: 0, maximum value: 359, default value: 220.
# This tag requires that the tag GENERATE_HTML is set to YES.

HTML_COLORSTYLE_HUE    = 220

# The HTML_COLORSTYLE_SAT tag controls the purity (or saturation) of the colors
# in the HTML output. For a value of 0 the output will use grayscales only. A
# value of 255 will produce the most vivid colors.
# Minimum value: 0, maximum value: 255, default value: 100.
# This tag requires that the tag GENERATE_HTML is set to YES.

HTML_COLORSTYLE_SAT    = 100

# The HTML_COLORSTYLE_GAMMA tag controls the gamma correction applied to the
# luminance component of the colors in the HTML output. Values below 100
# gradually make the output lighter, whereas values above 100 make the output
# darker. The value divided by 100 is the actual gamma applied, so 80 represents
# a gamma of 0.8, The value 220 represents a gamma of 2.2, and 100 does not
# change the gamma.
# Minimum value: 40, maximum value: 240, default value: 80.
# This tag requires that the tag GENERATE_HTML is set to YES.

HTML_COLORSTYLE_GAMMA  = 80

# If the HTML_TIMESTAMP tag is set to YES then the footer of each generated HTML
# page will contain the date and time when the page was generated. Setting this
# to YES can help to show when doxygen was last run and thus if the
# documentation is up to date.
# The default value is: NO.
# This tag requires that the tag GENERATE_HTML is set to YES.

HTML_TIMESTAMP         = YES

# If the HTML_DYNAMIC_SECTIONS tag is set to YES then the generated HTML
# documentation will contain sections that can be hidden and shown after the
# page has loaded.
# The default value is: NO.
# This tag requires that the tag GENERATE_HTML is set to YES.

HTML_DYNAMIC_SECTIONS  = NO

# With HTML_INDEX_NUM_ENTRIES one can control the preferred number of entries
# shown in the various tree structured indices initially; the user can expand
# and collapse entries dynamically later on. Doxygen will expand the tree to
# such a level that at most the specified number of entries are visible (unless
# a fully collapsed tree already exceeds this amount). So setting the number of
# entries 1 will produce a full collapsed tree by default. 0 is a special value
# representing an infinite number of entries and will result in a full expanded
# tree by default.
# Minimum value: 0, maximum value: 9999, default value: 100.
# This tag requires that the tag GENERATE_HTML is set to YES.

HTML_INDEX_NUM_ENTRIES = 100

# If the GENERATE_DOCSET tag is set to YES, additional index files will be
# generated that can be used as input for Apple's Xcode 3 integrated development
# environment (see: http://developer.apple.com/tools/xcode/), introduced with
# OSX 10.5 (Leopard). To create a documentation set, doxygen will generate a
# Makefile in the HTML output directory. Running make will produce the docset in
# that directory and running make install will install the docset in
# ~/Library/Developer/Shared/Documentation/DocSets so that Xcode will find it at
# startup. See http://developer.apple.com/tools/creatingdocsetswithdoxygen.html
# for more information.
# The default value is: NO.
# This tag requires that the tag GENERATE_HTML is set to YES.

GENERATE_DOCSET        = NO

# This tag determines the name of the docset feed. A documentation feed provides
# an umbrella under which multiple documentation sets from a single provider
# (such as a company or product suite) can be grouped.
# The default value is: Doxygen generated docs.
# This tag requires that the tag GENERATE_DOCSET is set to YES.

DOCSET_FEEDNAME        = "Doxygen generated docs"

# This tag specifies a string that should uniquely identify the documentation
# set bundle. This should be a reverse domain-name style string, e.g.
# com.mycompany.MyDocSet. Doxygen will append .docset to the name.
# The default value is: org.doxygen.Project.
# This tag requires that the tag GENERATE_DOCSET is set to YES.

DOCSET_BUNDLE_ID       = org.doxygen.Project

# The DOCSET_PUBLISHER_ID tag specifies a string that should uniquely identify
# the documentation publisher. This should be a reverse domain-name style
# string, e.g. com.mycompany.MyDocSet.documentation.
# The default value is: org.doxygen.Publisher.
# This tag requires that the tag GENERATE_DOCSET is set to YES.

DOCSET_PUBLISHER_ID    = org.doxygen.Publisher

# The DOCSET_PUBLISHER_NAME tag identifies the documentation publisher.
# The default value is: Publisher.
# This tag requires that the tag GENERATE_DOCSET is set to YES.

DOCSET_PUBLISHER_NAME  = Publisher

# If the GENERATE_HTMLHELP tag is set to YES then doxygen generates three
# additional HTML index files: index.hhp, index.hhc, and index.hhk. The
# index.hhp is a project file that can be read by Microsoft's HTML Help Workshop
# (see: http://www.microsoft.com/en-us/download/details.aspx?id=21138) on
# Windows.
#
# The HTML Help Workshop contains a compiler that can convert all HTML output
# generated by doxygen into a single compiled HTML file (.chm). Compiled HTML
# files are now used as the Windows 98 help format, and will replace the old
# Windows help format (.hlp) on all Windows platforms in the future. Compressed
# HTML files also contain an index, a table of contents, and you can search for
# words in the documentation. The HTML workshop also contains a viewer for
# compressed HTML files.
# The default value is: NO.
# This tag requires that the tag GENERATE_HTML is set to YES.

GENERATE_HTMLHELP      = NO

# The CHM_FILE tag can be used to specify the file name of the resulting .chm
# file. You can add a path in front of the file if the result should not be
# written to the html output directory.
# This tag requires that the tag GENERATE_HTMLHELP is set to YES.

CHM_FILE               =

# The HHC_LOCATION tag can be used to specify the location (absolute path
# including file name) of the HTML help compiler (hhc.exe). If non-empty,
# doxygen will try to run the HTML help compiler on the generated index.hhp.
# The file has to be specified with full path.
# This tag requires that the tag GENERATE_HTMLHELP is set to YES.

HHC_LOCATION           =

# The GENERATE_CHI flag controls if a separate .chi index file is generated
# (YES) or that it should be included in the master .chm file (NO).
# The default value is: NO.
# This tag requires that the tag GENERATE_HTMLHELP is set to YES.

GENERATE_CHI           = NO

# The CHM_INDEX_ENCODING is used to encode HtmlHelp index (hhk), content (hhc)
# and project file content.
# This tag requires that the tag GENERATE_HTMLHELP is set to YES.

CHM_INDEX_ENCODING     =

# The BINARY_TOC flag controls whether a binary table of contents is generated
# (YES) or a normal table of contents (NO) in the .chm file. Furthermore it
# enables the Previous and Next buttons.
# The default value is: NO.
# This tag requires that the tag GENERATE_HTMLHELP is set to YES.

BINARY_TOC             = NO

# The TOC_EXPAND flag can be set to YES to add extra items for group members to
# the table of contents of the HTML help documentation and to the tree view.
# The default value is: NO.
# This tag requires that the tag GENERATE_HTMLHELP is set to YES.

TOC_EXPAND             = NO

# If the GENERATE_QHP tag is set to YES and both QHP_NAMESPACE and
# QHP_VIRTUAL_FOLDER are set, an additional index file will be generated that
# can be used as input for Qt's qhelpgenerator to generate a Qt Compressed Help
# (.qch) of the generated HTML documentation.
# The default value is: NO.
# This tag requires that the tag GENERATE_HTML is set to YES.

GENERATE_QHP           = NO

# If the QHG_LOCATION tag is specified, the QCH_FILE tag can be used to specify
# the file name of the resulting .qch file. The path specified is relative to
# the HTML output folder.
# This tag requires that the tag GENERATE_QHP is set to YES.

QCH_FILE               =

# The QHP_NAMESPACE tag specifies the namespace to use when generating Qt Help
# Project output. For more information please see Qt Help Project / Namespace
# (see: http://qt-project.org/doc/qt-4.8/qthelpproject.html#namespace).
# The default value is: org.doxygen.Project.
# This tag requires that the tag GENERATE_QHP is set to YES.

QHP_NAMESPACE          = org.doxygen.Project

# The QHP_VIRTUAL_FOLDER tag specifies the namespace to use when generating Qt
# Help Project output. For more information please see Qt Help Project / Virtual
# Folders (see: http://qt-project.org/doc/qt-4.8/qthelpproject.html#virtual-
# folders).
# The default value is: doc.
# This tag requires that the tag GENERATE_QHP is set to YES.

QHP_VIRTUAL_FOLDER     = doc

# If the QHP_CUST_FILTER_NAME tag is set, it specifies the name of a custom
# filter to add. For more information please see Qt Help Project / Custom
# Filters (see: http://qt-project.org/doc/qt-4.8/qthelpproject.html#custom-
# filters).
# This tag requires that the tag GENERATE_QHP is set to YES.

QHP_CUST_FILTER_NAME   =

# The QHP_CUST_FILTER_ATTRS tag specifies the list of the attributes of the
# custom filter to add. For more information please see Qt Help Project / Custom
# Filters (see: http://qt-project.org/doc/qt-4.8/qthelpproject.html#custom-
# filters).
# This tag requires that the tag GENERATE_QHP is set to YES.

QHP_CUST_FILTER_ATTRS  =

# The QHP_SECT_FILTER_ATTRS tag specifies the list of the attributes this
# project's filter section matches. Qt Help Project / Filter Attributes (see:
# http://qt-project.org/doc/qt-4.8/qthelpproject.html#filter-attributes).
# This tag requires that the tag GENERATE_QHP is set to YES.

QHP_SECT_FILTER_ATTRS  =

# The QHG_LOCATION tag can be used to specify the location of Qt's
# qhelpgenerator. If non-empty doxygen will try to run qhelpgenerator on the
# generated .qhp file.
# This tag requires that the tag GENERATE_QHP is set to YES.

QHG_LOCATION           =

# If the GENERATE_ECLIPSEHELP tag is set to YES, additional index files will be
# generated, together with the HTML files, they form an Eclipse help plugin. To
# install this plugin and make it available under the help contents menu in
# Eclipse, the contents of the directory containing the HTML and XML files needs
# to be copied into the plugins directory of eclipse. The name of the directory
# within the plugins directory should be the same as the ECLIPSE_DOC_ID value.
# After copying Eclipse needs to be restarted before the help appears.
# The default value is: NO.
# This tag requires that the tag GENERATE_HTML is set to YES.

GENERATE_ECLIPSEHELP   = NO

# A unique identifier for the Eclipse help plugin. When installing the plugin
# the directory name containing the HTML and XML files should also have this
# name. Each documentation set should have its own identifier.
# The default value is: org.doxygen.Project.
# This tag requires that the tag GENERATE_ECLIPSEHELP is set to YES.

ECLIPSE_DOC_ID         = org.doxygen.Project

# If you want full control over the layout of the generated HTML pages it might
# be necessary to disable the index and replace it with your own. The
# DISABLE_INDEX tag can be used to turn on/off the condensed index (tabs) at top
# of each HTML page. A value of NO enables the index and the value YES disables
# it. Since the tabs in the index contain the same information as the navigation
# tree, you can set this option to YES if you also set GENERATE_TREEVIEW to YES.
# The default value is: NO.
# This tag requires that the tag GENERATE_HTML is set to YES.

DISABLE_INDEX          = NO

# The GENERATE_TREEVIEW tag is used to specify whether a tree-like index
# structure should be generated to display hierarchical information. If the tag
# value is set to YES, a side panel will be generated containing a tree-like
# index structure (just like the one that is generated for HTML Help). For this
# to work a browser that supports JavaScript, DHTML, CSS and frames is required
# (i.e. any modern browser). Windows users are probably better off using the
# HTML help feature. Via custom style sheets (see HTML_EXTRA_STYLESHEET) one can
# further fine-tune the look of the index. As an example, the default style
# sheet generated by doxygen has an example that shows how to put an image at
# the root of the tree instead of the PROJECT_NAME. Since the tree basically has
# the same information as the tab index, you could consider setting
# DISABLE_INDEX to YES when enabling this option.
# The default value is: NO.
# This tag requires that the tag GENERATE_HTML is set to YES.

GENERATE_TREEVIEW      = NO

# The ENUM_VALUES_PER_LINE tag can be used to set the number of enum values that
# doxygen will group on one line in the generated HTML documentation.
#
# Note that a value of 0 will completely suppress the enum values from appearing
# in the overview section.
# Minimum value: 0, maximum value: 20, default value: 4.
# This tag requires that the tag GENERATE_HTML is set to YES.

ENUM_VALUES_PER_LINE   = 4

# If the treeview is enabled (see GENERATE_TREEVIEW) then this tag can be used
# to set the initial width (in pixels) of the frame in which the tree is shown.
# Minimum value: 0, maximum value: 1500, default value: 250.
# This tag requires that the tag GENERATE_HTML is set to YES.

TREEVIEW_WIDTH         = 250

# If the EXT_LINKS_IN_WINDOW option is set to YES, doxygen will open links to
# external symbols imported via tag files in a separate window.
# The default value is: NO.
# This tag requires that the tag GENERATE_HTML is set to YES.

EXT_LINKS_IN_WINDOW    = NO

# Use this tag to change the font size of LaTeX formulas included as images in
# the HTML documentation. When you change the font size after a successful
# doxygen run you need to manually remove any form_*.png images from the HTML
# output directory to force them to be regenerated.
# Minimum value: 8, maximum value: 50, default value: 10.
# This tag requires that the tag GENERATE_HTML is set to YES.

FORMULA_FONTSIZE       = 10

# Use the FORMULA_TRANPARENT tag to determine whether or not the images
# generated for formulas are transparent PNGs. Transparent PNGs are not
# supported properly for IE 6.0, but are supported on all modern browsers.
#
# Note that when changing this option you need to delete any form_*.png files in
# the HTML output directory before the changes have effect.
# The default value is: YES.
# This tag requires that the tag GENERATE_HTML is set to YES.

FORMULA_TRANSPARENT    = YES

# Enable the USE_MATHJAX option to render LaTeX formulas using MathJax (see
# http://www.mathjax.org) which uses client side Javascript for the rendering
# instead of using pre-rendered bitmaps. Use this if you do not have LaTeX
# installed or if you want to formulas look prettier in the HTML output. When
# enabled you may also need to install MathJax separately and configure the path
# to it using the MATHJAX_RELPATH option.
# The default value is: NO.
# This tag requires that the tag GENERATE_HTML is set to YES.

USE_MATHJAX            = NO

# When MathJax is enabled you can set the default output format to be used for
# the MathJax output. See the MathJax site (see:
# http://docs.mathjax.org/en/latest/output.html) for more details.
# Possible values are: HTML-CSS (which is slower, but has the best
# compatibility), NativeMML (i.e. MathML) and SVG.
# The default value is: HTML-CSS.
# This tag requires that the tag USE_MATHJAX is set to YES.

MATHJAX_FORMAT         = HTML-CSS

# When MathJax is enabled you need to specify the location relative to the HTML
# output directory using the MATHJAX_RELPATH option. The destination directory
# should contain the MathJax.js script. For instance, if the mathjax directory
# is located at the same level as the HTML output directory, then
# MATHJAX_RELPATH should be ../mathjax. The default value points to the MathJax
# Content Delivery Network so you can quickly see the result without installing
# MathJax. However, it is strongly recommended to install a local copy of
# MathJax from http://www.mathjax.org before deployment.
# The default value is: http://cdn.mathjax.org/mathjax/latest.
# This tag requires that the tag USE_MATHJAX is set to YES.

MATHJAX_RELPATH        = http://cdn.mathjax.org/mathjax/latest

# The MATHJAX_EXTENSIONS tag can be used to specify one or more MathJax
# extension names that should be enabled during MathJax rendering. For example
# MATHJAX_EXTENSIONS = TeX/AMSmath TeX/AMSsymbols
# This tag requires that the tag USE_MATHJAX is set to YES.

MATHJAX_EXTENSIONS     =

# The MATHJAX_CODEFILE tag can be used to specify a file with javascript pieces
# of code that will be used on startup of the MathJax code. See the MathJax site
# (see: http://docs.mathjax.org/en/latest/output.html) for more details. For an
# example see the documentation.
# This tag requires that the tag USE_MATHJAX is set to YES.

MATHJAX_CODEFILE       =

# When the SEARCHENGINE tag is enabled doxygen will generate a search box for
# the HTML output. The underlying search engine uses javascript and DHTML and
# should work on any modern browser. Note that when using HTML help
# (GENERATE_HTMLHELP), Qt help (GENERATE_QHP), or docsets (GENERATE_DOCSET)
# there is already a search function so this one should typically be disabled.
# For large projects the javascript based search engine can be slow, then
# enabling SERVER_BASED_SEARCH may provide a better solution. It is possible to
# search using the keyboard; to jump to the search box use <access key> + S
# (what the <access key> is depends on the OS and browser, but it is typically
# <CTRL>, <ALT>/<option>, or both). Inside the search box use the <cursor down
# key> to jump into the search results window, the results can be navigated
# using the <cursor keys>. Press <Enter> to select an item or <escape> to cancel
# the search. The filter options can be selected when the cursor is inside the
# search box by pressing <Shift>+<cursor down>. Also here use the <cursor keys>
# to select a filter and <Enter> or <escape> to activate or cancel the filter
# option.
# The default value is: YES.
# This tag requires that the tag GENERATE_HTML is set to YES.

SEARCHENGINE           = NO

# When the SERVER_BASED_SEARCH tag is enabled the search engine will be
# implemented using a web server instead of a web client using Javascript. There
# are two flavors of web server based searching depending on the EXTERNAL_SEARCH
# setting. When disabled, doxygen will generate a PHP script for searching and
# an index file used by the script. When EXTERNAL_SEARCH is enabled the indexing
# and searching needs to be provided by external tools. See the section
# "External Indexing and Searching" for details.
# The default value is: NO.
# This tag requires that the tag SEARCHENGINE is set to YES.

SERVER_BASED_SEARCH    = NO

# When EXTERNAL_SEARCH tag is enabled doxygen will no longer generate the PHP
# script for searching. Instead the search results are written to an XML file
# which needs to be processed by an external indexer. Doxygen will invoke an
# external search engine pointed to by the SEARCHENGINE_URL option to obtain the
# search results.
#
# Doxygen ships with an example indexer (doxyindexer) and search engine
# (doxysearch.cgi) which are based on the open source search engine library
# Xapian (see: http://xapian.org/).
#
# See the section "External Indexing and Searching" for details.
# The default value is: NO.
# This tag requires that the tag SEARCHENGINE is set to YES.

EXTERNAL_SEARCH        = NO

# The SEARCHENGINE_URL should point to a search engine hosted by a web server
# which will return the search results when EXTERNAL_SEARCH is enabled.
#
# Doxygen ships with an example indexer (doxyindexer) and search engine
# (doxysearch.cgi) which are based on the open source search engine library
# Xapian (see: http://xapian.org/). See the section "External Indexing and
# Searching" for details.
# This tag requires that the tag SEARCHENGINE is set to YES.

SEARCHENGINE_URL       =

# When SERVER_BASED_SEARCH and EXTERNAL_SEARCH are both enabled the unindexed
# search data is written to a file for indexing by an external tool. With the
# SEARCHDATA_FILE tag the name of this file can be specified.
# The default file is: searchdata.xml.
# This tag requires that the tag SEARCHENGINE is set to YES.

SEARCHDATA_FILE        = searchdata.xml

# When SERVER_BASED_SEARCH and EXTERNAL_SEARCH are both enabled the
# EXTERNAL_SEARCH_ID tag can be used as an identifier for the project. This is
# useful in combination with EXTRA_SEARCH_MAPPINGS to search through multiple
# projects and redirect the results back to the right project.
# This tag requires that the tag SEARCHENGINE is set to YES.

EXTERNAL_SEARCH_ID     =

# The EXTRA_SEARCH_MAPPINGS tag can be used to enable searching through doxygen
# projects other than the one defined by this configuration file, but that are
# all added to the same external search index. Each project needs to have a
# unique id set via EXTERNAL_SEARCH_ID. The search mapping then maps the id of
# to a relative location where the documentation can be found. The format is:
# EXTRA_SEARCH_MAPPINGS = tagname1=loc1 tagname2=loc2 ...
# This tag requires that the tag SEARCHENGINE is set to YES.

EXTRA_SEARCH_MAPPINGS  =

#---------------------------------------------------------------------------
# Configuration options related to the LaTeX output
#---------------------------------------------------------------------------

# If the GENERATE_LATEX tag is set to YES, doxygen will generate LaTeX output.
# The default value is: YES.

GENERATE_LATEX         = NO

# The LATEX_OUTPUT tag is used to specify where the LaTeX docs will be put. If a
# relative path is entered the value of OUTPUT_DIRECTORY will be put in front of
# it.
# The default directory is: latex.
# This tag requires that the tag GENERATE_LATEX is set to YES.

LATEX_OUTPUT           = latex

# The LATEX_CMD_NAME tag can be used to specify the LaTeX command name to be
# invoked.
#
# Note that when enabling USE_PDFLATEX this option is only used for generating
# bitmaps for formulas in the HTML output, but not in the Makefile that is
# written to the output directory.
# The default file is: latex.
# This tag requires that the tag GENERATE_LATEX is set to YES.

LATEX_CMD_NAME         = latex

# The MAKEINDEX_CMD_NAME tag can be used to specify the command name to generate
# index for LaTeX.
# The default file is: makeindex.
# This tag requires that the tag GENERATE_LATEX is set to YES.

MAKEINDEX_CMD_NAME     = makeindex

# If the COMPACT_LATEX tag is set to YES, doxygen generates more compact LaTeX
# documents. This may be useful for small projects and may help to save some
# trees in general.
# The default value is: NO.
# This tag requires that the tag GENERATE_LATEX is set to YES.

COMPACT_LATEX          = NO

# The PAPER_TYPE tag can be used to set the paper type that is used by the
# printer.
# Possible values are: a4 (210 x 297 mm), letter (8.5 x 11 inches), legal (8.5 x
# 14 inches) and executive (7.25 x 10.5 inches).
# The default value is: a4.
# This tag requires that the tag GENERATE_LATEX is set to YES.

PAPER_TYPE             = a4

# The EXTRA_PACKAGES tag can be used to specify one or more LaTeX package names
# that should be included in the LaTeX output. The package can be specified just
# by its name or with the correct syntax as to be used with the LaTeX
# \usepackage command. To get the times font for instance you can specify :
# EXTRA_PACKAGES=times or EXTRA_PACKAGES={times}
# To use the option intlimits with the amsmath package you can specify:
# EXTRA_PACKAGES=[intlimits]{amsmath}
# If left blank no extra packages will be included.
# This tag requires that the tag GENERATE_LATEX is set to YES.

EXTRA_PACKAGES         =

# The LATEX_HEADER tag can be used to specify a personal LaTeX header for the
# generated LaTeX document. The header should contain everything until the first
# chapter. If it is left blank doxygen will generate a standard header. See
# section "Doxygen usage" for information on how to let doxygen write the
# default header to a separate file.
#
# Note: Only use a user-defined header if you know what you are doing! The
# following commands have a special meaning inside the header: $title,
# $datetime, $date, $doxygenversion, $projectname, $projectnumber,
# $projectbrief, $projectlogo. Doxygen will replace $title with the empty
# string, for the replacement values of the other commands the user is referred
# to HTML_HEADER.
# This tag requires that the tag GENERATE_LATEX is set to YES.

LATEX_HEADER           =

# The LATEX_FOOTER tag can be used to specify a personal LaTeX footer for the
# generated LaTeX document. The footer should contain everything after the last
# chapter. If it is left blank doxygen will generate a standard footer. See
# LATEX_HEADER for more information on how to generate a default footer and what
# special commands can be used inside the footer.
#
# Note: Only use a user-defined footer if you know what you are doing!
# This tag requires that the tag GENERATE_LATEX is set to YES.

LATEX_FOOTER           =

# The LATEX_EXTRA_STYLESHEET tag can be used to specify additional user-defined
# LaTeX style sheets that are included after the standard style sheets created
# by doxygen. Using this option one can overrule certain style aspects. Doxygen
# will copy the style sheet files to the output directory.
# Note: The order of the extra style sheet files is of importance (e.g. the last
# style sheet in the list overrules the setting of the previous ones in the
# list).
# This tag requires that the tag GENERATE_LATEX is set to YES.

LATEX_EXTRA_STYLESHEET =

# The LATEX_EXTRA_FILES tag can be used to specify one or more extra images or
# other source files which should be copied to the LATEX_OUTPUT output
# directory. Note that the files will be copied as-is; there are no commands or
# markers available.
# This tag requires that the tag GENERATE_LATEX is set to YES.

LATEX_EXTRA_FILES      =

# If the PDF_HYPERLINKS tag is set to YES, the LaTeX that is generated is
# prepared for conversion to PDF (using ps2pdf or pdflatex). The PDF file will
# contain links (just like the HTML output) instead of page references. This
# makes the output suitable for online browsing using a PDF viewer.
# The default value is: YES.
# This tag requires that the tag GENERATE_LATEX is set to YES.

PDF_HYPERLINKS         = YES

# If the USE_PDFLATEX tag is set to YES, doxygen will use pdflatex to generate
# the PDF file directly from the LaTeX files. Set this option to YES, to get a
# higher quality PDF documentation.
# The default value is: YES.
# This tag requires that the tag GENERATE_LATEX is set to YES.

USE_PDFLATEX           = YES

# If the LATEX_BATCHMODE tag is set to YES, doxygen will add the \batchmode
# command to the generated LaTeX files. This will instruct LaTeX to keep running
# if errors occur, instead of asking the user for help. This option is also used
# when generating formulas in HTML.
# The default value is: NO.
# This tag requires that the tag GENERATE_LATEX is set to YES.

LATEX_BATCHMODE        = NO

# If the LATEX_HIDE_INDICES tag is set to YES then doxygen will not include the
# index chapters (such as File Index, Compound Index, etc.) in the output.
# The default value is: NO.
# This tag requires that the tag GENERATE_LATEX is set to YES.

LATEX_HIDE_INDICES     = NO

# If the LATEX_SOURCE_CODE tag is set to YES then doxygen will include source
# code with syntax highlighting in the LaTeX output.
#
# Note that which sources are shown also depends on other settings such as
# SOURCE_BROWSER.
# The default value is: NO.
# This tag requires that the tag GENERATE_LATEX is set to YES.

LATEX_SOURCE_CODE      = NO

# The LATEX_BIB_STYLE tag can be used to specify the style to use for the
# bibliography, e.g. plainnat, or ieeetr. See
# http://en.wikipedia.org/wiki/BibTeX and \cite for more info.
# The default value is: plain.
# This tag requires that the tag GENERATE_LATEX is set to YES.

LATEX_BIB_STYLE        = plain

# If the LATEX_TIMESTAMP tag is set to YES then the footer of each generated
# page will contain the date and time when the page was generated. Setting this
# to NO can help when comparing the output of multiple runs.
# The default value is: NO.
# This tag requires that the tag GENERATE_LATEX is set to YES.

LATEX_TIMESTAMP        = NO

#---------------------------------------------------------------------------
# Configuration options related to the RTF output
#---------------------------------------------------------------------------

# If the GENERATE_RTF tag is set to YES, doxygen will generate RTF output. The
# RTF output is optimized for Word 97 and may not look too pretty with other RTF
# readers/editors.
# The default value is: NO.

GENERATE_RTF           = NO

# The RTF_OUTPUT tag is used to specify where the RTF docs will be put. If a
# relative path is entered the value of OUTPUT_DIRECTORY will be put in front of
# it.
# The default directory is: rtf.
# This tag requires that the tag GENERATE_RTF is set to YES.

RTF_OUTPUT             = rtf

# If the COMPACT_RTF tag is set to YES, doxygen generates more compact RTF
# documents. This may be useful for small projects and may help to save some
# trees in general.
# The default value is: NO.
# This tag requires that the tag GENERATE_RTF is set to YES.

COMPACT_RTF            = NO

# If the RTF_HYPERLINKS tag is set to YES, the RTF that is generated will
# contain hyperlink fields. The RTF file will contain links (just like the HTML
# output) instead of page references. This makes the output suitable for online
# browsing using Word or some other Word compatible readers that support those
# fields.
#
# Note: WordPad (write) and others do not support links.
# The default value is: NO.
# This tag requires that the tag GENERATE_RTF is set to YES.

RTF_HYPERLINKS         = NO

# Load stylesheet definitions from file. Syntax is similar to doxygen's config
# file, i.e. a series of assignments. You only have to provide replacements,
# missing definitions are set to their default value.
#
# See also section "Doxygen usage" for information on how to generate the
# default style sheet that doxygen normally uses.
# This tag requires that the tag GENERATE_RTF is set to YES.

RTF_STYLESHEET_FILE    =

# Set optional variables used in the generation of an RTF document. Syntax is
# similar to doxygen's config file. A template extensions file can be generated
# using doxygen -e rtf extensionFile.
# This tag requires that the tag GENERATE_RTF is set to YES.

RTF_EXTENSIONS_FILE    =

# If the RTF_SOURCE_CODE tag is set to YES then doxygen will include source code
# with syntax highlighting in the RTF output.
#
# Note that which sources are shown also depends on other settings such as
# SOURCE_BROWSER.
# The default value is: NO.
# This tag requires that the tag GENERATE_RTF is set to YES.

RTF_SOURCE_CODE        = NO

#---------------------------------------------------------------------------
# Configuration options related to the man page output
#---------------------------------------------------------------------------

# If the GENERATE_MAN tag is set to YES, doxygen will generate man pages for
# classes and files.
# The default value is: NO.

GENERATE_MAN           = NO

# The MAN_OUTPUT tag is used to specify where the man pages will be put. If a
# relative path is entered the value of OUTPUT_DIRECTORY will be put in front of
# it. A directory man3 will be created inside the directory specified by
# MAN_OUTPUT.
# The default directory is: man.
# This tag requires that the tag GENERATE_MAN is set to YES.

MAN_OUTPUT             = man

# The MAN_EXTENSION tag determines the extension that is added to the generated
# man pages. In case the manual section does not start with a number, the number
# 3 is prepended. The dot (.) at the beginning of the MAN_EXTENSION tag is
# optional.
# The default value is: .3.
# This tag requires that the tag GENERATE_MAN is set to YES.

MAN_EXTENSION          = .3

# The MAN_SUBDIR tag determines the name of the directory created within
# MAN_OUTPUT in which the man pages are placed. If defaults to man followed by
# MAN_EXTENSION with the initial . removed.
# This tag requires that the tag GENERATE_MAN is set to YES.

MAN_SUBDIR             =

# If the MAN_LINKS tag is set to YES and doxygen generates man output, then it
# will generate one additional man file for each entity documented in the real
# man page(s). These additional files only source the real man page, but without
# them the man command would be unable to find the correct page.
# The default value is: NO.
# This tag requires that the tag GENERATE_MAN is set to YES.

MAN_LINKS              = NO

#---------------------------------------------------------------------------
# Configuration options related to the XML output
#---------------------------------------------------------------------------

# If the GENERATE_XML tag is set to YES, doxygen will generate an XML file that
# captures the structure of the code including all documentation.
# The default value is: NO.

GENERATE_XML           = NO

# The XML_OUTPUT tag is used to specify where the XML pages will be put. If a
# relative path is entered the value of OUTPUT_DIRECTORY will be put in front of
# it.
# The default directory is: xml.
# This tag requires that the tag GENERATE_XML is set to YES.

XML_OUTPUT             = xml

# If the XML_PROGRAMLISTING tag is set to YES, doxygen will dump the program
# listings (including syntax highlighting and cross-referencing information) to
# the XML output. Note that enabling this will significantly increase the size
# of the XML output.
# The default value is: YES.
# This tag requires that the tag GENERATE_XML is set to YES.

XML_PROGRAMLISTING     = YES

#---------------------------------------------------------------------------
# Configuration options related to the DOCBOOK output
#---------------------------------------------------------------------------

# If the GENERATE_DOCBOOK tag is set to YES, doxygen will generate Docbook files
# that can be used to generate PDF.
# The default value is: NO.

GENERATE_DOCBOOK       = NO

# The DOCBOOK_OUTPUT tag is used to specify where the Docbook pages will be put.
# If a relative path is entered the value of OUTPUT_DIRECTORY will be put in
# front of it.
# The default directory is: docbook.
# This tag requires that the tag GENERATE_DOCBOOK is set to YES.

DOCBOOK_OUTPUT         = docbook

# If the DOCBOOK_PROGRAMLISTING tag is set to YES, doxygen will include the
# program listings (including syntax highlighting and cross-referencing
# information) to the DOCBOOK output. Note that enabling this will significantly
# increase the size of the DOCBOOK output.
# The default value is: NO.
# This tag requires that the tag GENERATE_DOCBOOK is set to YES.

DOCBOOK_PROGRAMLISTING = NO

#---------------------------------------------------------------------------
# Configuration options for the AutoGen Definitions output
#---------------------------------------------------------------------------

# If the GENERATE_AUTOGEN_DEF tag is set to YES, doxygen will generate an
# AutoGen Definitions (see http://autogen.sf.net) file that captures the
# structure of the code including all documentation. Note that this feature is
# still experimental and incomplete at the moment.
# The default value is: NO.

GENERATE_AUTOGEN_DEF   = NO

#---------------------------------------------------------------------------
# Configuration options related to the Perl module output
#---------------------------------------------------------------------------

# If the GENERATE_PERLMOD tag is set to YES, doxygen will generate a Perl module
# file that captures the structure of the code including all documentation.
#
# Note that this feature is still experimental and incomplete at the moment.
# The default value is: NO.

GENERATE_PERLMOD       = NO

# If the PERLMOD_LATEX tag is set to YES, doxygen will generate the necessary
# Makefile rules, Perl scripts and LaTeX code to be able to generate PDF and DVI
# output from the Perl module output.
# The default value is: NO.
# This tag requires that the tag GENERATE_PERLMOD is set to YES.

PERLMOD_LATEX          = NO

# If the PERLMOD_PRETTY tag is set to YES, the Perl module output will be nicely
# formatted so it can be parsed by a human reader. This is useful if you want to
# understand what is going on. On the other hand, if this tag is set to NO, the
# size of the Perl module output will be much smaller and Perl will parse it
# just the same.
# The default value is: YES.
# This tag requires that the tag GENERATE_PERLMOD is set to YES.

PERLMOD_PRETTY         = YES

# The names of the make variables in the generated doxyrules.make file are
# prefixed with the string contained in PERLMOD_MAKEVAR_PREFIX. This is useful
# so different doxyrules.make files included by the same Makefile don't
# overwrite each other's variables.
# This tag requires that the tag GENERATE_PERLMOD is set to YES.

PERLMOD_MAKEVAR_PREFIX =

#---------------------------------------------------------------------------
# Configuration options related to the preprocessor
#---------------------------------------------------------------------------

# If the ENABLE_PREPROCESSING tag is set to YES, doxygen will evaluate all
# C-preprocessor directives found in the sources and include files.
# The default value is: YES.

ENABLE_PREPROCESSING   = YES

# If the MACRO_EXPANSION tag is set to YES, doxygen will expand all macro names
# in the source code. If set to NO, only conditional compilation will be
# performed. Macro expansion can be done in a controlled way by setting
# EXPAND_ONLY_PREDEF to YES.
# The default value is: NO.
# This tag requires that the tag ENABLE_PREPROCESSING is set to YES.

MACRO_EXPANSION        = NO

# If the EXPAND_ONLY_PREDEF and MACRO_EXPANSION tags are both set to YES then
# the macro expansion is limited to the macros specified with the PREDEFINED and
# EXPAND_AS_DEFINED tags.
# The default value is: NO.
# This tag requires that the tag ENABLE_PREPROCESSING is set to YES.

EXPAND_ONLY_PREDEF     = NO

# If the SEARCH_INCLUDES tag is set to YES, the include files in the
# INCLUDE_PATH will be searched if a #include is found.
# The default value is: YES.
# This tag requires that the tag ENABLE_PREPROCESSING is set to YES.

SEARCH_INCLUDES        = YES

# The INCLUDE_PATH tag can be used to specify one or more directories that
# contain include files that are not input files but should be processed by the
# preprocessor.
# This tag requires that the tag SEARCH_INCLUDES is set to YES.

INCLUDE_PATH           =

# You can use the INCLUDE_FILE_PATTERNS tag to specify one or more wildcard
# patterns (like *.h and *.hpp) to filter out the header-files in the
# directories. If left blank, the patterns specified with FILE_PATTERNS will be
# used.
# This tag requires that the tag ENABLE_PREPROCESSING is set to YES.

INCLUDE_FILE_PATTERNS  =

# The PREDEFINED tag can be used to specify one or more macro names that are
# defined before the preprocessor is started (similar to the -D option of e.g.
# gcc). The argument of the tag is a list of macros of the form: name or
# name=definition (no spaces). If the definition and the "=" are omitted, "=1"
# is assumed. To prevent a macro definition from being undefined via #undef or
# recursively expanded use the := operator instead of the = operator.
# This tag requires that the tag ENABLE_PREPROCESSING is set to YES.

PREDEFINED             = gtk \
                         WITH_THEME_INSTALL

# If the MACRO_EXPANSION and EXPAND_ONLY_PREDEF tags are set to YES then this
# tag can be used to specify a list of macro names that should be expanded. The
# macro definition that is found in the sources will be used. Use the PREDEFINED
# tag if you want to use a different macro definition that overrules the
# definition found in the source code.
# This tag requires that the tag ENABLE_PREPROCESSING is set to YES.

EXPAND_AS_DEFINED      =

# If the SKIP_FUNCTION_MACROS tag is set to YES then doxygen's preprocessor will
# remove all references to function-like macros that are alone on a line, have
# an all uppercase name, and do not end with a semicolon. Such function macros
# are typically used for boiler-plate code, and will confuse the parser if not
# removed.
# The default value is: YES.
# This tag requires that the tag ENABLE_PREPROCESSING is set to YES.

SKIP_FUNCTION_MACROS   = YES

#---------------------------------------------------------------------------
# Configuration options related to external references
#---------------------------------------------------------------------------

# The TAGFILES tag can be used to specify one or more tag files. For each tag
# file the location of the external documentation should be added. The format of
# a tag file without this location is as follows:
# TAGFILES = file1 file2 ...
# Adding location for the tag files is done as follows:
# TAGFILES = file1=loc1 "file2 = loc2" ...
# where loc1 and loc2 can be relative or absolute paths or URLs. See the
# section "Linking to external documentation" for more information about the use
# of tag files.
# Note: Each tag file must have a unique name (where the name does NOT include
# the path). If a tag file is not located in the directory in which doxygen is
# run, you must also specify the path to the tagfile here.

TAGFILES               =

# When a file name is specified after GENERATE_TAGFILE, doxygen will create a
# tag file that is based on the input files it reads. See section "Linking to
# external documentation" for more information about the usage of tag files.

GENERATE_TAGFILE       =

# If the ALLEXTERNALS tag is set to YES, all external class will be listed in
# the class index. If set to NO, only the inherited external classes will be
# listed.
# The default value is: NO.

ALLEXTERNALS           = NO

# If the EXTERNAL_GROUPS tag is set to YES, all external groups will be listed
# in the modules index. If set to NO, only the current project's groups will be
# listed.
# The default value is: YES.

EXTERNAL_GROUPS        = YES

# If the EXTERNAL_PAGES tag is set to YES, all external pages will be listed in
# the related pages index. If set to NO, only the current project's pages will
# be listed.
# The default value is: YES.

EXTERNAL_PAGES         = YES

# The PERL_PATH should be the absolute path and name of the perl script
# interpreter (i.e. the result of 'which perl').
# The default file (with absolute path) is: /usr/bin/perl.

PERL_PATH              = /usr/bin/perl

#---------------------------------------------------------------------------
# Configuration options related to the dot tool
#---------------------------------------------------------------------------

# If the CLASS_DIAGRAMS tag is set to YES, doxygen will generate a class diagram
# (in HTML and LaTeX) for classes with base or super classes. Setting the tag to
# NO turns the diagrams off. Note that this option also works with HAVE_DOT
# disabled, but it is recommended to install and use dot, since it yields more
# powerful graphs.
# The default value is: YES.

CLASS_DIAGRAMS         = YES

# You can define message sequence charts within doxygen comments using the \msc
# command. Doxygen will then run the mscgen tool (see:
# http://www.mcternan.me.uk/mscgen/)) to produce the chart and insert it in the
# documentation. The MSCGEN_PATH tag allows you to specify the directory where
# the mscgen tool resides. If left empty the tool is assumed to be found in the
# default search path.

MSCGEN_PATH            =

# You can include diagrams made with dia in doxygen documentation. Doxygen will
# then run dia to produce the diagram and insert it in the documentation. The
# DIA_PATH tag allows you to specify the directory where the dia binary resides.
# If left empty dia is assumed to be found in the default search path.

DIA_PATH               =

# If set to YES the inheritance and collaboration graphs will hide inheritance
# and usage relations if the target is undocumented or is not a class.
# The default value is: YES.

HIDE_UNDOC_RELATIONS   = YES

# If you set the HAVE_DOT tag to YES then doxygen will assume the dot tool is
# available from the path. This tool is part of Graphviz (see:
# http://www.graphviz.org/), a graph visualization toolkit from AT&T and Lucent
# Bell Labs. The other options in this section have no effect if this option is
# set to NO
# The default value is: YES.

HAVE_DOT               = YES

# The DOT_NUM_THREADS specifies the number of dot invocations doxygen is allowed
# to run in parallel. When set to 0 doxygen will base this on the number of
# processors available in the system. You can set it explicitly to a value
# larger than 0 to get control over the balance between CPU load and processing
# speed.
# Minimum value: 0, maximum value: 32, default value: 0.
# This tag requires that the tag HAVE_DOT is set to YES.

DOT_NUM_THREADS        = 0

# When you want a differently looking font in the dot files that doxygen
# generates you can specify the font name using DOT_FONTNAME. You need to make
# sure dot is able to find the font, which can be done by putting it in a
# standard location or by setting the DOTFONTPATH environment variable or by
# setting DOT_FONTPATH to the directory containing the font.
# The default value is: Helvetica.
# This tag requires that the tag HAVE_DOT is set to YES.

DOT_FONTNAME           = Helvetica

# The DOT_FONTSIZE tag can be used to set the size (in points) of the font of
# dot graphs.
# Minimum value: 4, maximum value: 24, default value: 10.
# This tag requires that the tag HAVE_DOT is set to YES.

DOT_FONTSIZE           = 10

# By default doxygen will tell dot to use the default font as specified with
# DOT_FONTNAME. If you specify a different font using DOT_FONTNAME you can set
# the path where dot can find it using this tag.
# This tag requires that the tag HAVE_DOT is set to YES.

DOT_FONTPATH           =

# If the CLASS_GRAPH tag is set to YES then doxygen will generate a graph for
# each documented class showing the direct and indirect inheritance relations.
# Setting this tag to YES will force the CLASS_DIAGRAMS tag to NO.
# The default value is: YES.
# This tag requires that the tag HAVE_DOT is set to YES.

CLASS_GRAPH            = YES

# If the COLLABORATION_GRAPH tag is set to YES then doxygen will generate a
# graph for each documented class showing the direct and indirect implementation
# dependencies (inheritance, containment, and class references variables) of the
# class with other documented classes.
# The default value is: YES.
# This tag requires that the tag HAVE_DOT is set to YES.

COLLABORATION_GRAPH    = YES

# If the GROUP_GRAPHS tag is set to YES then doxygen will generate a graph for
# groups, showing the direct groups dependencies.
# The default value is: YES.
# This tag requires that the tag HAVE_DOT is set to YES.

GROUP_GRAPHS           = YES

# If the UML_LOOK tag is set to YES, doxygen will generate inheritance and
# collaboration diagrams in a style similar to the OMG's Unified Modeling
# Language.
# The default value is: NO.
# This tag requires that the tag HAVE_DOT is set to YES.

UML_LOOK               = NO

# If the UML_LOOK tag is enabled, the fields and methods are shown inside the
# class node. If there are many fields or methods and many nodes the graph may
# become too big to be useful. The UML_LIMIT_NUM_FIELDS threshold limits the
# number of items for each type to make the size more manageable. Set this to 0
# for no limit. Note that the threshold may be exceeded by 50% before the limit
# is enforced. So when you set the threshold to 10, up to 15 fields may appear,
# but if the number exceeds 15, the total amount of fields shown is limited to
# 10.
# Minimum value: 0, maximum value: 100, default value: 10.
# This tag requires that the tag HAVE_DOT is set to YES.

UML_LIMIT_NUM_FIELDS   = 10

# If the TEMPLATE_RELATIONS tag is set to YES then the inheritance and
# collaboration graphs will show the relations between templates and their
# instances.
# The default value is: NO.
# This tag requires that the tag HAVE_DOT is set to YES.

TEMPLATE_RELATIONS     = NO

# If the INCLUDE_GRAPH, ENABLE_PREPROCESSING and SEARCH_INCLUDES tags are set to
# YES then doxygen will generate a graph for each documented file showing the
# direct and indirect include dependencies of the file with other documented
# files.
# The default value is: YES.
# This tag requires that the tag HAVE_DOT is set to YES.

INCLUDE_GRAPH          = YES

# If the INCLUDED_BY_GRAPH, ENABLE_PREPROCESSING and SEARCH_INCLUDES tags are
# set to YES then doxygen will generate a graph for each documented file showing
# the direct and indirect include dependencies of the file with other documented
# files.
# The default value is: YES.
# This tag requires that the tag HAVE_DOT is set to YES.

INCLUDED_BY_GRAPH      = YES

# If the CALL_GRAPH tag is set to YES then doxygen will generate a call
# dependency graph for every global function or class method.
#
# Note that enabling this option will significantly increase the time of a run.
# So in most cases it will be better to enable call graphs for selected
# functions only using the \callgraph command. Disabling a call graph can be
# accomplished by means of the command \hidecallgraph.
# The default value is: NO.
# This tag requires that the tag HAVE_DOT is set to YES.

CALL_GRAPH             = YES

# If the CALLER_GRAPH tag is set to YES then doxygen will generate a caller
# dependency graph for every global function or class method.
#
# Note that enabling this option will significantly increase the time of a run.
# So in most cases it will be better to enable caller graphs for selected
# functions only using the \callergraph command. Disabling a caller graph can be
# accomplished by means of the command \hidecallergraph.
# The default value is: NO.
# This tag requires that the tag HAVE_DOT is set to YES.

CALLER_GRAPH           = YES

# If the GRAPHICAL_HIERARCHY tag is set to YES then doxygen will graphical
# hierarchy of all classes instead of a textual one.
# The default value is: YES.
# This tag requires that the tag HAVE_DOT is set to YES.

GRAPHICAL_HIERARCHY    = YES

# If the DIRECTORY_GRAPH tag is set to YES then doxygen will show the
# dependencies a directory has on other directories in a graphical way. The
# dependency relations are determined by the #include relations between the
# files in the directories.
# The default value is: YES.
# This tag requires that the tag HAVE_DOT is set to YES.

DIRECTORY_GRAPH        = YES

# The DOT_IMAGE_FORMAT tag can be used to set the image format of the images
# generated by dot. For an explanation of the image formats see the section
# output formats in the documentation of the dot tool (Graphviz (see:
# http://www.graphviz.org/)).
# Note: If you choose svg you need to set HTML_FILE_EXTENSION to xhtml in order
# to make the SVG files visible in IE 9+ (other browsers do not have this
# requirement).
# Possible values are: png, png:cairo, png:cairo:cairo, png:cairo:gd, png:gd,
# png:gd:gd, jpg, jpg:cairo, jpg:cairo:gd, jpg:gd, jpg:gd:gd, gif, gif:cairo,
# gif:cairo:gd, gif:gd, gif:gd:gd, svg, png:gd, png:gd:gd, png:cairo,
# png:cairo:gd, png:cairo:cairo, png:cairo:gdiplus, png:gdiplus and
# png:gdiplus:gdiplus.
# The default value is: png.
# This tag requires that the tag HAVE_DOT is set to YES.

DOT_IMAGE_FORMAT       = svg

# If DOT_IMAGE_FORMAT is set to svg, then this option can be set to YES to
# enable generation of interactive SVG images that allow zooming and panning.
#
# Note that this requires a modern browser other than Internet Explorer. Tested
# and working are Firefox, Chrome, Safari, and Opera.
# Note: For IE 9+ you need to set HTML_FILE_EXTENSION to xhtml in order to make
# the SVG files visible. Older versions of IE do not have SVG support.
# The default value is: NO.
# This tag requires that the tag HAVE_DOT is set to YES.

INTERACTIVE_SVG        = YES

# The DOT_PATH tag can be used to specify the path where the dot tool can be
# found. If left blank, it is assumed the dot tool can be found in the path.
# This tag requires that the tag HAVE_DOT is set to YES.

DOT_PATH               =

# The DOTFILE_DIRS tag can be used to specify one or more directories that
# contain dot files that are included in the documentation (see the \dotfile
# command).
# This tag requires that the tag HAVE_DOT is set to YES.

DOTFILE_DIRS           =

# The MSCFILE_DIRS tag can be used to specify one or more directories that
# contain msc files that are included in the documentation (see the \mscfile
# command).

MSCFILE_DIRS           =

# The DIAFILE_DIRS tag can be used to specify one or more directories that
# contain dia files that are included in the documentation (see the \diafile
# command).

DIAFILE_DIRS           =

# When using plantuml, the PLANTUML_JAR_PATH tag should be used to specify the
# path where java can find the plantuml.jar file. If left blank, it is assumed
# PlantUML is not used or called during a preprocessing step. Doxygen will
# generate a warning when it encounters a \startuml command in this case and
# will not generate output for the diagram.

PLANTUML_JAR_PATH      =

# When using plantuml, the PLANTUML_CFG_FILE tag can be used to specify a
# configuration file for plantuml.

PLANTUML_CFG_FILE      =

# When using plantuml, the specified paths are searched for files specified by
# the !include statement in a plantuml block.

PLANTUML_INCLUDE_PATH  =

# The DOT_GRAPH_MAX_NODES tag can be used to set the maximum number of nodes
# that will be shown in the graph. If the number of nodes in a graph becomes
# larger than this value, doxygen will truncate the graph, which is visualized
# by representing a node as a red box. Note that doxygen if the number of direct
# children of the root node in a graph is already larger than
# DOT_GRAPH_MAX_NODES then the graph will not be shown at all. Also note that
# the size of a graph can be further restricted by MAX_DOT_GRAPH_DEPTH.
# Minimum value: 0, maximum value: 10000, default value: 50.
# This tag requires that the tag HAVE_DOT is set to YES.

DOT_GRAPH_MAX_NODES    = 400

# The MAX_DOT_GRAPH_DEPTH tag can be used to set the maximum depth of the graphs
# generated by dot. A depth value of 3 means that only nodes reachable from the
# root by following a path via at most 3 edges will be shown. Nodes that lay
# further from the root node will be omitted. Note that setting this option to 1
# or 2 may greatly reduce the computation time needed for large code bases. Also
# note that the size of a graph can be further restricted by
# DOT_GRAPH_MAX_NODES. Using a depth of 0 means no depth restriction.
# Minimum value: 0, maximum value: 1000, default value: 0.
# This tag requires that the tag HAVE_DOT is set to YES.

MAX_DOT_GRAPH_DEPTH    = 0

# Set the DOT_TRANSPARENT tag to YES to generate images with a transparent
# background. This is disabled by default, because dot on Windows does not seem
# to support this out of the box.
#
# Warning: Depending on the platform used, enabling this option may lead to
# badly anti-aliased labels on the edges of a graph (i.e. they become hard to
# read).
# The default value is: NO.
# This tag requires that the tag HAVE_DOT is set to YES.

DOT_TRANSPARENT        = NO

# Set the DOT_MULTI_TARGETS tag to YES to allow dot to generate multiple output
# files in one run (i.e. multiple -o and -T options on the command line). This
# makes dot run faster, but since only newer versions of dot (>1.8.10) support
# this, this feature is disabled by default.
# The default value is: NO.
# This tag requires that the tag HAVE_DOT is set to YES.

DOT_MULTI_TARGETS      = YES

# If the GENERATE_LEGEND tag is set to YES doxygen will generate a legend page
# explaining the meaning of the various boxes and arrows in the dot generated
# graphs.
# The default value is: YES.
# This tag requires that the tag HAVE_DOT is set to YES.

GENERATE_LEGEND        = YES

# If the DOT_CLEANUP tag is set to YES, doxygen will remove the intermediate dot
# files that are used to generate the various graphs.
# The default value is: YES.
# This tag requires that the tag HAVE_DOT is set to YES.

DOT_CLEANUP            = YES
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--------------------------------------------------------------------------------
  Packaging suggestions for NetSurf                               30 July 2008
--------------------------------------------------------------------------------

  This document lays out some suggestions for people interested in packaging
  NetSurf for UNIX-like OSes.

  We consider the Debian (and thus Ubuntu) packages excellent examples to
  crib from.  They do everything right.


  Building NetSurf
==================

  You should change Makefile.config to be specific (rather than rely on AUTO)
  for the libraries and functionality you want to include.  This will help
  your packages be consistent.  Also remember that you can turn off
  functionality such as PDF export, RISC OS Sprite support, SVG rendering etc.
  from here should you require a smaller, lighter build.


  Launching NetSurf
===================

  The GTK port of NetSurf requires access to some resources at run time.
  These are stored in gtk/res/ in the source tree.  Some of these files are
  symlinks into the top level resources directory.  Not all of the files in the
  directory are required - the symlinks are used only as a way of making
  checkouts smaller and making sure changes to one set of resources updates
  the other.

  The binary that the build system produces is called "nsgtk3".
  You should install nsgtk3 to `/usr/bin/netsurf` (or wherever your
  distribution's packaging policy suggests) and copy the contents of
  gtk/res/ (dereferencing the symlinks, obviously) to /usr/share/netsurf (or
  wherever your packaging policy suggests).

  You will need to tell NetSurf where to find its run time loaded
  resources.  NetSurf searches three locations by default when trying
  to load them, in this order:

    1. ~/.netsurf/

       This entry allows the user some flexibility in changing what
        resources NetSurf uses by placing resources in their home
        directory.

    2. $NETSURFRES/

       This entry allows the user or packager to control resource
        aquisition through the environment. This entry is how the
        developer launcher script controls resource location.

    3. NETSURF_GTK_RES_PATH option

       This location is controlled by the option in Makefile.config
        (defaulting to ${PREFIX}/share/netsurf/ ). This configuration
        is the recommended way for packagers to change the location
        NetSurf finds external resources. The first path element of the
        NETSURF_GTK_RES_PATH option is used in the install target as
        the destination for installed resources.

  User agent string
===================

  You may also want to change NetSurf's user agent string to include the
  name of your distribution.  The user agent string is build by a function
  kept in utils/useragent.c - you'll want to change the macro called
  NETSURF_UA_FORMAT_STRING.  It's processed via sprintf, so keep that in
  mind when changing it.  The first two printf parameters are major and minor
  version numbers, the second two are OS name (uname -s) and architecture
  (uname -m).  You might want change this to something like:

      "NetSurf/%d.%d (%s; %s; Debian GNU/Linux)"

  or similar.  Please don't be tempted to mention Mozilla or similar - let's
  let that lie die.


  Home page URL
===============

  If the user hasn't specified a home page URL in their Preferences, NetSurf
  defaults to a "portal" welcome page at about:netsurf - if you wish to
  change this, you can do so by overriding the NETSURF_HOMEPAGE URL in
  Makefile.config.


  If you make significant changes to NetSurf in your package, please ask your
  users to report bugs to your bug tracker, not ours.  We'd also be interested
  in seeing the diffs for these changes - we may be able to integrate them
  to make your job easier in future.
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Unimplemented javascript bindings {#unimplemented}
=================================

This is a list of all the binding methods, getters and setters without an implementation in a binding.

Type | Unimplemented binding
---- | ---------------------
method | URLSearchParams::append();
method | URLSearchParams::delete();
method | URLSearchParams::get();
method | URLSearchParams::getAll();
method | URLSearchParams::has();
method | URLSearchParams::set();
method | URL::domainToASCII();
method | URL::domainToUnicode();
getter | URL::href(user);
setter | URL::href(user);
getter | URL::origin(user);
getter | URL::protocol(user);
setter | URL::protocol(user);
getter | URL::username(user);
setter | URL::username(user);
getter | URL::password(user);
setter | URL::password(user);
getter | URL::host(user);
setter | URL::host(user);
getter | URL::hostname(user);
setter | URL::hostname(user);
getter | URL::port(user);
setter | URL::port(user);
getter | URL::pathname(user);
setter | URL::pathname(user);
getter | URL::search(user);
setter | URL::search(user);
getter | URL::hash(user);
setter | URL::hash(user);
getter | URL::searchParams(user);
setter | URL::searchParams(user);
getter | Event::timeStamp(user);
method | MutationEvent::initMutationEvent();
getter | MutationEvent::relatedNode(user);
getter | MutationEvent::prevValue(string);
getter | MutationEvent::newValue(string);
getter | MutationEvent::attrName(string);
getter | MutationEvent::attrChange(unsigned short);
method | UIEvent::initUIEvent();
getter | UIEvent::view(user);
getter | UIEvent::detail(long);
method | CompositionEvent::initCompositionEvent();
getter | CompositionEvent::data(string);
method | KeyboardEvent::initKeyboardEvent();
getter | KeyboardEvent::repeat(boolean);
getter | KeyboardEvent::isComposing(boolean);
getter | KeyboardEvent::charCode(unsigned long);
getter | KeyboardEvent::keyCode(unsigned long);
getter | KeyboardEvent::which(unsigned long);
method | MouseEvent::getModifierState();
method | MouseEvent::initMouseEvent();
getter | MouseEvent::region(string);
getter | MouseEvent::screenX(long);
getter | MouseEvent::screenY(long);
getter | MouseEvent::clientX(long);
getter | MouseEvent::clientY(long);
getter | MouseEvent::ctrlKey(boolean);
getter | MouseEvent::shiftKey(boolean);
getter | MouseEvent::altKey(boolean);
getter | MouseEvent::metaKey(boolean);
getter | MouseEvent::button(short);
getter | MouseEvent::relatedTarget(user);
getter | MouseEvent::buttons(unsigned short);
method | WheelEvent::initWheelEvent();
getter | WheelEvent::deltaX(double);
getter | WheelEvent::deltaY(double);
getter | WheelEvent::deltaZ(double);
getter | WheelEvent::deltaMode(unsigned long);
method | FocusEvent::initFocusEvent();
getter | FocusEvent::relatedTarget(user);
method | CSS::escape();
getter | PseudoElement::cascadedStyle(user);
getter | PseudoElement::defaultStyle(user);
getter | PseudoElement::rawComputedStyle(user);
getter | PseudoElement::usedStyle(user);
getter | SVGElement::style(user);
method | CSSStyleDeclaration::item();
method | CSSStyleDeclaration::getPropertyValue();
method | CSSStyleDeclaration::getPropertyPriority();
method | CSSStyleDeclaration::setProperty();
method | CSSStyleDeclaration::setPropertyValue();
method | CSSStyleDeclaration::setPropertyPriority();
method | CSSStyleDeclaration::removeProperty();
getter | CSSStyleDeclaration::cssText(string);
setter | CSSStyleDeclaration::cssText(string);
getter | CSSStyleDeclaration::length(unsigned long);
getter | CSSStyleDeclaration::parentRule(user);
getter | CSSStyleDeclaration::cssFloat(string);
setter | CSSStyleDeclaration::cssFloat(string);
getter | CSSStyleDeclaration::dashed_attribute(string);
setter | CSSStyleDeclaration::dashed_attribute(string);
getter | CSSRule::type(unsigned short);
getter | CSSRule::cssText(string);
setter | CSSRule::cssText(string);
getter | CSSRule::parentRule(user);
getter | CSSRule::parentStyleSheet(user);
getter | CSSNamespaceRule::namespaceURI(string);
getter | CSSNamespaceRule::prefix(string);
getter | CSSMarginRule::name(string);
getter | CSSMarginRule::style(user);
method | CSSGroupingRule::insertRule();
method | CSSGroupingRule::deleteRule();
getter | CSSGroupingRule::cssRules(user);
getter | CSSPageRule::selectorText(string);
setter | CSSPageRule::selectorText(string);
getter | CSSPageRule::style(user);
getter | CSSMediaRule::media(user);
getter | CSSImportRule::href(string);
getter | CSSImportRule::media(user);
getter | CSSImportRule::styleSheet(user);
getter | CSSStyleRule::selectorText(string);
setter | CSSStyleRule::selectorText(string);
getter | CSSStyleRule::style(user);
method | CSSRuleList::item();
getter | CSSRuleList::length(unsigned long);
method | StyleSheetList::item();
getter | StyleSheetList::length(unsigned long);
getter | StyleSheet::type(string);
getter | StyleSheet::href(string);
getter | StyleSheet::ownerNode(multiple);
getter | StyleSheet::parentStyleSheet(user);
getter | StyleSheet::title(string);
getter | StyleSheet::media(user);
getter | StyleSheet::disabled(boolean);
setter | StyleSheet::disabled(boolean);
method | CSSStyleSheet::insertRule();
method | CSSStyleSheet::deleteRule();
getter | CSSStyleSheet::ownerRule(user);
getter | CSSStyleSheet::cssRules(user);
method | MediaList::item();
method | MediaList::appendMedium();
method | MediaList::deleteMedium();
getter | MediaList::mediaText(string);
setter | MediaList::mediaText(string);
getter | MediaList::length(unsigned long);
method | Element::hasAttributes();
method | Element::getAttributeNS();
method | Element::setAttributeNS();
method | Element::removeAttributeNS();
method | Element::hasAttributeNS();
method | Element::getAttributeNode();
method | Element::getAttributeNodeNS();
method | Element::setAttributeNode();
method | Element::setAttributeNodeNS();
method | Element::removeAttributeNode();
method | Element::closest();
method | Element::matches();
method | Element::getElementsByTagNameNS();
method | Element::getElementsByClassName();
method | Element::insertAdjacentHTML();
method | Element::pseudo();
method | Element::prepend();
method | Element::append();
method | Element::query();
method | Element::queryAll();
method | Element::querySelector();
method | Element::querySelectorAll();
method | Element::before();
method | Element::after();
method | Element::replaceWith();
method | Element::remove();
getter | Element::namespaceURI(string);
getter | Element::prefix(string);
getter | Element::localName(string);
getter | Element::tagName(string);
getter | Element::classList(user);
getter | Element::outerHTML(string);
setter | Element::outerHTML(string);
getter | Element::children(user);
getter | Element::cascadedStyle(user);
getter | Element::defaultStyle(user);
getter | Element::rawComputedStyle(user);
getter | Element::usedStyle(user);
method | HTMLElement::click();
method | HTMLElement::focus();
method | HTMLElement::blur();
method | HTMLElement::forceSpellCheck();
getter | HTMLElement::translate(boolean);
setter | HTMLElement::translate(boolean);
getter | HTMLElement::dataset(user);
getter | HTMLElement::hidden(boolean);
setter | HTMLElement::hidden(boolean);
getter | HTMLElement::tabIndex(long);
setter | HTMLElement::tabIndex(long);
getter | HTMLElement::accessKey(string);
setter | HTMLElement::accessKey(string);
getter | HTMLElement::accessKeyLabel(string);
getter | HTMLElement::draggable(boolean);
setter | HTMLElement::draggable(boolean);
getter | HTMLElement::dropzone(user);
getter | HTMLElement::contextMenu(user);
setter | HTMLElement::contextMenu(user);
getter | HTMLElement::spellcheck(boolean);
setter | HTMLElement::spellcheck(boolean);
getter | HTMLElement::commandType(string);
getter | HTMLElement::commandLabel(string);
getter | HTMLElement::commandIcon(string);
getter | HTMLElement::commandHidden(boolean);
getter | HTMLElement::commandDisabled(boolean);
getter | HTMLElement::commandChecked(boolean);
getter | HTMLElement::onerror(user);
setter | HTMLElement::onerror(user);
getter | HTMLElement::contentEditable(string);
setter | HTMLElement::contentEditable(string);
getter | HTMLElement::isContentEditable(boolean);
getter | HTMLDirectoryElement::compact(boolean);
setter | HTMLDirectoryElement::compact(boolean);
getter | HTMLFrameElement::contentDocument(user);
getter | HTMLFrameElement::contentWindow(user);
method | HTMLMarqueeElement::start();
method | HTMLMarqueeElement::stop();
getter | HTMLMarqueeElement::behavior(string);
setter | HTMLMarqueeElement::behavior(string);
getter | HTMLMarqueeElement::bgColor(string);
setter | HTMLMarqueeElement::bgColor(string);
getter | HTMLMarqueeElement::direction(string);
setter | HTMLMarqueeElement::direction(string);
getter | HTMLMarqueeElement::height(string);
setter | HTMLMarqueeElement::height(string);
getter | HTMLMarqueeElement::hspace(unsigned long);
setter | HTMLMarqueeElement::hspace(unsigned long);
getter | HTMLMarqueeElement::loop(long);
setter | HTMLMarqueeElement::loop(long);
getter | HTMLMarqueeElement::scrollAmount(unsigned long);
setter | HTMLMarqueeElement::scrollAmount(unsigned long);
getter | HTMLMarqueeElement::scrollDelay(unsigned long);
setter | HTMLMarqueeElement::scrollDelay(unsigned long);
getter | HTMLMarqueeElement::trueSpeed(boolean);
setter | HTMLMarqueeElement::trueSpeed(boolean);
getter | HTMLMarqueeElement::vspace(unsigned long);
setter | HTMLMarqueeElement::vspace(unsigned long);
getter | HTMLMarqueeElement::width(string);
setter | HTMLMarqueeElement::width(string);
getter | HTMLMarqueeElement::onbounce(user);
setter | HTMLMarqueeElement::onbounce(user);
getter | HTMLMarqueeElement::onfinish(user);
setter | HTMLMarqueeElement::onfinish(user);
getter | HTMLMarqueeElement::onstart(user);
setter | HTMLMarqueeElement::onstart(user);
getter | HTMLAppletElement::hspace(unsigned long);
setter | HTMLAppletElement::hspace(unsigned long);
getter | HTMLAppletElement::vspace(unsigned long);
setter | HTMLAppletElement::vspace(unsigned long);
getter | StorageEvent::key(string);
getter | StorageEvent::oldValue(string);
getter | StorageEvent::newValue(string);
getter | StorageEvent::url(string);
getter | StorageEvent::storageArea(user);
method | Storage::key();
method | Storage::getItem();
method | Storage::setItem();
method | Storage::removeItem();
method | Storage::clear();
getter | Storage::length(unsigned long);
getter | WorkerLocation::href(user);
getter | WorkerLocation::origin(user);
getter | WorkerLocation::protocol(user);
getter | WorkerLocation::host(user);
getter | WorkerLocation::hostname(user);
getter | WorkerLocation::port(user);
getter | WorkerLocation::pathname(user);
getter | WorkerLocation::search(user);
getter | WorkerLocation::hash(user);
method | WorkerNavigator::taintEnabled();
getter | WorkerNavigator::appCodeName(string);
getter | WorkerNavigator::appName(string);
getter | WorkerNavigator::appVersion(string);
getter | WorkerNavigator::platform(string);
getter | WorkerNavigator::product(string);
getter | WorkerNavigator::productSub(string);
getter | WorkerNavigator::userAgent(string);
getter | WorkerNavigator::vendor(string);
getter | WorkerNavigator::vendorSub(string);
getter | WorkerNavigator::language(string);
getter | WorkerNavigator::languages(string);
getter | WorkerNavigator::onLine(boolean);
getter | SharedWorker::port(user);
getter | SharedWorker::onerror(user);
setter | SharedWorker::onerror(user);
method | Worker::terminate();
method | Worker::postMessage();
getter | Worker::onmessage(user);
setter | Worker::onmessage(user);
getter | Worker::onerror(user);
setter | Worker::onerror(user);
method | WorkerGlobalScope::importScripts();
method | WorkerGlobalScope::close();
method | WorkerGlobalScope::btoa();
method | WorkerGlobalScope::atob();
method | WorkerGlobalScope::setTimeout();
method | WorkerGlobalScope::clearTimeout();
method | WorkerGlobalScope::setInterval();
method | WorkerGlobalScope::clearInterval();
method | WorkerGlobalScope::createImageBitmap();
getter | WorkerGlobalScope::self(user);
getter | WorkerGlobalScope::location(user);
getter | WorkerGlobalScope::navigator(user);
getter | WorkerGlobalScope::onerror(user);
setter | WorkerGlobalScope::onerror(user);
getter | WorkerGlobalScope::onlanguagechange(user);
setter | WorkerGlobalScope::onlanguagechange(user);
getter | WorkerGlobalScope::onoffline(user);
setter | WorkerGlobalScope::onoffline(user);
getter | WorkerGlobalScope::ononline(user);
setter | WorkerGlobalScope::ononline(user);
getter | SharedWorkerGlobalScope::name(string);
getter | SharedWorkerGlobalScope::applicationCache(user);
getter | SharedWorkerGlobalScope::onconnect(user);
setter | SharedWorkerGlobalScope::onconnect(user);
method | DedicatedWorkerGlobalScope::postMessage();
getter | DedicatedWorkerGlobalScope::onmessage(user);
setter | DedicatedWorkerGlobalScope::onmessage(user);
method | BroadcastChannel::postMessage();
method | BroadcastChannel::close();
getter | BroadcastChannel::name(string);
getter | BroadcastChannel::onmessage(user);
setter | BroadcastChannel::onmessage(user);
method | MessagePort::postMessage();
method | MessagePort::start();
method | MessagePort::close();
getter | MessagePort::onmessage(user);
setter | MessagePort::onmessage(user);
getter | MessageChannel::port1(user);
getter | MessageChannel::port2(user);
getter | CloseEvent::wasClean(boolean);
getter | CloseEvent::code(unsigned short);
getter | CloseEvent::reason(string);
method | WebSocket::close();
method | WebSocket::send();
getter | WebSocket::url(string);
getter | WebSocket::readyState(unsigned short);
getter | WebSocket::bufferedAmount(unsigned long);
getter | WebSocket::onopen(user);
setter | WebSocket::onopen(user);
getter | WebSocket::onerror(user);
setter | WebSocket::onerror(user);
getter | WebSocket::onclose(user);
setter | WebSocket::onclose(user);
getter | WebSocket::extensions(string);
getter | WebSocket::protocol(string);
getter | WebSocket::onmessage(user);
setter | WebSocket::onmessage(user);
getter | WebSocket::binaryType(user);
setter | WebSocket::binaryType(user);
method | EventSource::close();
getter | EventSource::url(string);
getter | EventSource::withCredentials(boolean);
getter | EventSource::readyState(unsigned short);
getter | EventSource::onopen(user);
setter | EventSource::onopen(user);
getter | EventSource::onmessage(user);
setter | EventSource::onmessage(user);
getter | EventSource::onerror(user);
setter | EventSource::onerror(user);
method | MessageEvent::initMessageEvent();
getter | MessageEvent::data(any);
getter | MessageEvent::origin(string);
getter | MessageEvent::lastEventId(string);
getter | MessageEvent::source(multiple);
getter | MessageEvent::ports(user);
getter | ImageBitmap::width(unsigned long);
getter | ImageBitmap::height(unsigned long);
method | External::AddSearchProvider();
method | External::IsSearchProviderInstalled();
getter | MimeType::type(string);
getter | MimeType::description(string);
getter | MimeType::suffixes(string);
getter | MimeType::enabledPlugin(user);
method | Plugin::item();
method | Plugin::namedItem();
getter | Plugin::name(string);
getter | Plugin::description(string);
getter | Plugin::filename(string);
getter | Plugin::length(unsigned long);
method | MimeTypeArray::item();
method | MimeTypeArray::namedItem();
getter | MimeTypeArray::length(unsigned long);
method | PluginArray::refresh();
method | PluginArray::item();
method | PluginArray::namedItem();
getter | PluginArray::length(unsigned long);
method | Navigator::registerProtocolHandler();
method | Navigator::registerContentHandler();
method | Navigator::isProtocolHandlerRegistered();
method | Navigator::isContentHandlerRegistered();
method | Navigator::unregisterProtocolHandler();
method | Navigator::unregisterContentHandler();
method | Navigator::yieldForStorageUpdates();
getter | Navigator::language(string);
getter | Navigator::languages(string);
getter | Navigator::onLine(boolean);
getter | Navigator::plugins(user);
getter | Navigator::mimeTypes(user);
getter | ErrorEvent::message(string);
getter | ErrorEvent::filename(string);
getter | ErrorEvent::lineno(unsigned long);
getter | ErrorEvent::colno(unsigned long);
getter | ErrorEvent::error(any);
method | ApplicationCache::update();
method | ApplicationCache::abort();
method | ApplicationCache::swapCache();
getter | ApplicationCache::status(unsigned short);
getter | ApplicationCache::onchecking(user);
setter | ApplicationCache::onchecking(user);
getter | ApplicationCache::onerror(user);
setter | ApplicationCache::onerror(user);
getter | ApplicationCache::onnoupdate(user);
setter | ApplicationCache::onnoupdate(user);
getter | ApplicationCache::ondownloading(user);
setter | ApplicationCache::ondownloading(user);
getter | ApplicationCache::onprogress(user);
setter | ApplicationCache::onprogress(user);
getter | ApplicationCache::onupdateready(user);
setter | ApplicationCache::onupdateready(user);
getter | ApplicationCache::oncached(user);
setter | ApplicationCache::oncached(user);
getter | ApplicationCache::onobsolete(user);
setter | ApplicationCache::onobsolete(user);
getter | BeforeUnloadEvent::returnValue(string);
setter | BeforeUnloadEvent::returnValue(string);
getter | PageTransitionEvent::persisted(boolean);
getter | HashChangeEvent::oldURL(string);
getter | HashChangeEvent::newURL(string);
getter | PopStateEvent::state(any);
getter | Location::ancestorOrigins(string);
setter | Location::protocol(user);
setter | Location::username(user);
setter | Location::password(user);
setter | Location::host(user);
setter | Location::hostname(user);
setter | Location::port(user);
setter | Location::pathname(user);
setter | Location::search(user);
setter | Location::hash(user);
method | History::go();
method | History::back();
method | History::forward();
method | History::pushState();
method | History::replaceState();
getter | History::length(unsigned long);
getter | History::state(any);
getter | BarProp::visible(boolean);
method | Window::close();
method | Window::stop();
method | Window::focus();
method | Window::blur();
method | Window::open();
method | Window::confirm();
method | Window::prompt();
method | Window::print();
method | Window::showModalDialog();
method | Window::requestAnimationFrame();
method | Window::cancelAnimationFrame();
method | Window::postMessage();
method | Window::captureEvents();
method | Window::releaseEvents();
method | Window::getComputedStyle();
method | Window::btoa();
method | Window::atob();
method | Window::createImageBitmap();
getter | Window::self(user);
getter | Window::history(user);
getter | Window::locationbar(user);
getter | Window::menubar(user);
getter | Window::personalbar(user);
getter | Window::scrollbars(user);
getter | Window::statusbar(user);
getter | Window::toolbar(user);
getter | Window::status(string);
setter | Window::status(string);
getter | Window::closed(boolean);
getter | Window::frames(user);
getter | Window::length(unsigned long);
getter | Window::top(user);
getter | Window::opener(any);
setter | Window::opener(any);
getter | Window::parent(user);
getter | Window::frameElement(user);
getter | Window::external(user);
getter | Window::applicationCache(user);
getter | Window::sessionStorage(user);
getter | Window::localStorage(user);
getter | DragEvent::dataTransfer(user);
method | DataTransferItem::getAsString();
method | DataTransferItem::getAsFile();
getter | DataTransferItem::kind(string);
getter | DataTransferItem::type(string);
method | DataTransferItemList::add();
method | DataTransferItemList::remove();
method | DataTransferItemList::clear();
getter | DataTransferItemList::length(unsigned long);
method | DataTransfer::setDragImage();
method | DataTransfer::getData();
method | DataTransfer::setData();
method | DataTransfer::clearData();
getter | DataTransfer::dropEffect(string);
setter | DataTransfer::dropEffect(string);
getter | DataTransfer::effectAllowed(string);
setter | DataTransfer::effectAllowed(string);
getter | DataTransfer::items(user);
getter | DataTransfer::types(string);
getter | DataTransfer::files(user);
getter | Touch::region(string);
method | Path2D::addPath();
method | Path2D::addPathByStrokingPath();
method | Path2D::addText();
method | Path2D::addPathByStrokingText();
method | Path2D::closePath();
method | Path2D::moveTo();
method | Path2D::lineTo();
method | Path2D::quadraticCurveTo();
method | Path2D::bezierCurveTo();
method | Path2D::arcTo();
method | Path2D::rect();
method | Path2D::arc();
method | Path2D::ellipse();
method | DrawingStyle::setLineDash();
method | DrawingStyle::getLineDash();
getter | DrawingStyle::lineWidth(double);
setter | DrawingStyle::lineWidth(double);
getter | DrawingStyle::lineCap(string);
setter | DrawingStyle::lineCap(string);
getter | DrawingStyle::lineJoin(string);
setter | DrawingStyle::lineJoin(string);
getter | DrawingStyle::miterLimit(double);
setter | DrawingStyle::miterLimit(double);
getter | DrawingStyle::lineDashOffset(double);
setter | DrawingStyle::lineDashOffset(double);
getter | DrawingStyle::font(string);
setter | DrawingStyle::font(string);
getter | DrawingStyle::textAlign(string);
setter | DrawingStyle::textAlign(string);
getter | DrawingStyle::textBaseline(string);
setter | DrawingStyle::textBaseline(string);
getter | DrawingStyle::direction(string);
setter | DrawingStyle::direction(string);
getter | TextMetrics::width(double);
getter | TextMetrics::actualBoundingBoxLeft(double);
getter | TextMetrics::actualBoundingBoxRight(double);
getter | TextMetrics::fontBoundingBoxAscent(double);
getter | TextMetrics::fontBoundingBoxDescent(double);
getter | TextMetrics::actualBoundingBoxAscent(double);
getter | TextMetrics::actualBoundingBoxDescent(double);
getter | TextMetrics::emHeightAscent(double);
getter | TextMetrics::emHeightDescent(double);
getter | TextMetrics::hangingBaseline(double);
getter | TextMetrics::alphabeticBaseline(double);
getter | TextMetrics::ideographicBaseline(double);
method | CanvasPattern::setTransform();
method | CanvasGradient::addColorStop();
method | CanvasRenderingContext2D::commit();
method | CanvasRenderingContext2D::save();
method | CanvasRenderingContext2D::restore();
method | CanvasRenderingContext2D::scale();
method | CanvasRenderingContext2D::rotate();
method | CanvasRenderingContext2D::translate();
method | CanvasRenderingContext2D::transform();
method | CanvasRenderingContext2D::setTransform();
method | CanvasRenderingContext2D::resetTransform();
method | CanvasRenderingContext2D::createLinearGradient();
method | CanvasRenderingContext2D::createRadialGradient();
method | CanvasRenderingContext2D::createPattern();
method | CanvasRenderingContext2D::clearRect();
method | CanvasRenderingContext2D::fillRect();
method | CanvasRenderingContext2D::strokeRect();
method | CanvasRenderingContext2D::beginPath();
method | CanvasRenderingContext2D::fill();
method | CanvasRenderingContext2D::stroke();
method | CanvasRenderingContext2D::drawFocusIfNeeded();
method | CanvasRenderingContext2D::scrollPathIntoView();
method | CanvasRenderingContext2D::clip();
method | CanvasRenderingContext2D::resetClip();
method | CanvasRenderingContext2D::isPointInPath();
method | CanvasRenderingContext2D::isPointInStroke();
method | CanvasRenderingContext2D::fillText();
method | CanvasRenderingContext2D::strokeText();
method | CanvasRenderingContext2D::measureText();
method | CanvasRenderingContext2D::drawImage();
method | CanvasRenderingContext2D::addHitRegion();
method | CanvasRenderingContext2D::removeHitRegion();
method | CanvasRenderingContext2D::clearHitRegions();
method | CanvasRenderingContext2D::setLineDash();
method | CanvasRenderingContext2D::getLineDash();
method | CanvasRenderingContext2D::closePath();
method | CanvasRenderingContext2D::moveTo();
method | CanvasRenderingContext2D::lineTo();
method | CanvasRenderingContext2D::quadraticCurveTo();
method | CanvasRenderingContext2D::bezierCurveTo();
method | CanvasRenderingContext2D::arcTo();
method | CanvasRenderingContext2D::rect();
method | CanvasRenderingContext2D::arc();
method | CanvasRenderingContext2D::ellipse();
getter | CanvasRenderingContext2D::width(unsigned long);
setter | CanvasRenderingContext2D::width(unsigned long);
getter | CanvasRenderingContext2D::height(unsigned long);
setter | CanvasRenderingContext2D::height(unsigned long);
getter | CanvasRenderingContext2D::currentTransform(user);
setter | CanvasRenderingContext2D::currentTransform(user);
getter | CanvasRenderingContext2D::globalAlpha(double);
setter | CanvasRenderingContext2D::globalAlpha(double);
getter | CanvasRenderingContext2D::globalCompositeOperation(string);
setter | CanvasRenderingContext2D::globalCompositeOperation(string);
getter | CanvasRenderingContext2D::imageSmoothingEnabled(boolean);
setter | CanvasRenderingContext2D::imageSmoothingEnabled(boolean);
getter | CanvasRenderingContext2D::imageSmoothingQuality(user);
setter | CanvasRenderingContext2D::imageSmoothingQuality(user);
getter | CanvasRenderingContext2D::strokeStyle(multiple);
setter | CanvasRenderingContext2D::strokeStyle(multiple);
getter | CanvasRenderingContext2D::fillStyle(multiple);
setter | CanvasRenderingContext2D::fillStyle(multiple);
getter | CanvasRenderingContext2D::shadowOffsetX(double);
setter | CanvasRenderingContext2D::shadowOffsetX(double);
getter | CanvasRenderingContext2D::shadowOffsetY(double);
setter | CanvasRenderingContext2D::shadowOffsetY(double);
getter | CanvasRenderingContext2D::shadowBlur(double);
setter | CanvasRenderingContext2D::shadowBlur(double);
getter | CanvasRenderingContext2D::shadowColor(string);
setter | CanvasRenderingContext2D::shadowColor(string);
getter | CanvasRenderingContext2D::lineWidth(double);
setter | CanvasRenderingContext2D::lineWidth(double);
getter | CanvasRenderingContext2D::lineCap(string);
setter | CanvasRenderingContext2D::lineCap(string);
getter | CanvasRenderingContext2D::lineJoin(string);
setter | CanvasRenderingContext2D::lineJoin(string);
getter | CanvasRenderingContext2D::miterLimit(double);
setter | CanvasRenderingContext2D::miterLimit(double);
getter | CanvasRenderingContext2D::lineDashOffset(double);
setter | CanvasRenderingContext2D::lineDashOffset(double);
getter | CanvasRenderingContext2D::font(string);
setter | CanvasRenderingContext2D::font(string);
getter | CanvasRenderingContext2D::textAlign(string);
setter | CanvasRenderingContext2D::textAlign(string);
getter | CanvasRenderingContext2D::textBaseline(string);
setter | CanvasRenderingContext2D::textBaseline(string);
getter | CanvasRenderingContext2D::direction(string);
setter | CanvasRenderingContext2D::direction(string);
method | CanvasProxy::setContext();
method | HTMLCanvasElement::probablySupportsContext();
method | HTMLCanvasElement::setContext();
method | HTMLCanvasElement::transferControlToProxy();
method | HTMLCanvasElement::toDataURL();
method | HTMLCanvasElement::toBlob();
setter | HTMLCanvasElement::width(unsigned long);
setter | HTMLCanvasElement::height(unsigned long);
getter | HTMLTemplateElement::content(user);
getter | HTMLScriptElement::async(boolean);
setter | HTMLScriptElement::async(boolean);
getter | HTMLScriptElement::crossOrigin(string);
setter | HTMLScriptElement::crossOrigin(string);
getter | HTMLScriptElement::nonce(string);
setter | HTMLScriptElement::nonce(string);
method | HTMLDialogElement::show();
method | HTMLDialogElement::showModal();
method | HTMLDialogElement::close();
getter | HTMLDialogElement::open(boolean);
setter | HTMLDialogElement::open(boolean);
getter | HTMLDialogElement::returnValue(string);
setter | HTMLDialogElement::returnValue(string);
getter | RelatedEvent::relatedTarget(user);
getter | HTMLMenuItemElement::type(string);
setter | HTMLMenuItemElement::type(string);
getter | HTMLMenuItemElement::label(string);
setter | HTMLMenuItemElement::label(string);
getter | HTMLMenuItemElement::icon(string);
setter | HTMLMenuItemElement::icon(string);
getter | HTMLMenuItemElement::disabled(boolean);
setter | HTMLMenuItemElement::disabled(boolean);
getter | HTMLMenuItemElement::checked(boolean);
setter | HTMLMenuItemElement::checked(boolean);
getter | HTMLMenuItemElement::radiogroup(string);
setter | HTMLMenuItemElement::radiogroup(string);
getter | HTMLMenuItemElement::default(boolean);
setter | HTMLMenuItemElement::default(boolean);
getter | HTMLMenuItemElement::command(user);
getter | HTMLMenuElement::type(string);
setter | HTMLMenuElement::type(string);
getter | HTMLMenuElement::label(string);
setter | HTMLMenuElement::label(string);
getter | HTMLDetailsElement::open(boolean);
setter | HTMLDetailsElement::open(boolean);
getter | ValidityState::valueMissing(boolean);
getter | ValidityState::typeMismatch(boolean);
getter | ValidityState::patternMismatch(boolean);
getter | ValidityState::tooLong(boolean);
getter | ValidityState::tooShort(boolean);
getter | ValidityState::rangeUnderflow(boolean);
getter | ValidityState::rangeOverflow(boolean);
getter | ValidityState::stepMismatch(boolean);
getter | ValidityState::badInput(boolean);
getter | ValidityState::customError(boolean);
getter | ValidityState::valid(boolean);
getter | AutocompleteErrorEvent::reason(user);
getter | HTMLLegendElement::form(user);
method | HTMLFieldSetElement::checkValidity();
method | HTMLFieldSetElement::reportValidity();
method | HTMLFieldSetElement::setCustomValidity();
getter | HTMLFieldSetElement::disabled(boolean);
setter | HTMLFieldSetElement::disabled(boolean);
getter | HTMLFieldSetElement::form(user);
getter | HTMLFieldSetElement::name(string);
setter | HTMLFieldSetElement::name(string);
getter | HTMLFieldSetElement::type(string);
getter | HTMLFieldSetElement::elements(user);
getter | HTMLFieldSetElement::willValidate(boolean);
getter | HTMLFieldSetElement::validity(user);
getter | HTMLFieldSetElement::validationMessage(string);
getter | HTMLMeterElement::value(double);
setter | HTMLMeterElement::value(double);
getter | HTMLMeterElement::min(double);
setter | HTMLMeterElement::min(double);
getter | HTMLMeterElement::max(double);
setter | HTMLMeterElement::max(double);
getter | HTMLMeterElement::low(double);
setter | HTMLMeterElement::low(double);
getter | HTMLMeterElement::high(double);
setter | HTMLMeterElement::high(double);
getter | HTMLMeterElement::optimum(double);
setter | HTMLMeterElement::optimum(double);
getter | HTMLMeterElement::labels(user);
getter | HTMLProgressElement::value(double);
setter | HTMLProgressElement::value(double);
getter | HTMLProgressElement::max(double);
setter | HTMLProgressElement::max(double);
getter | HTMLProgressElement::position(double);
getter | HTMLProgressElement::labels(user);
method | HTMLOutputElement::checkValidity();
method | HTMLOutputElement::reportValidity();
method | HTMLOutputElement::setCustomValidity();
getter | HTMLOutputElement::htmlFor(user);
getter | HTMLOutputElement::form(user);
getter | HTMLOutputElement::name(string);
setter | HTMLOutputElement::name(string);
getter | HTMLOutputElement::type(string);
getter | HTMLOutputElement::defaultValue(string);
setter | HTMLOutputElement::defaultValue(string);
getter | HTMLOutputElement::value(string);
setter | HTMLOutputElement::value(string);
getter | HTMLOutputElement::willValidate(boolean);
getter | HTMLOutputElement::validity(user);
getter | HTMLOutputElement::validationMessage(string);
getter | HTMLOutputElement::labels(user);
method | HTMLKeygenElement::checkValidity();
method | HTMLKeygenElement::reportValidity();
method | HTMLKeygenElement::setCustomValidity();
getter | HTMLKeygenElement::autofocus(boolean);
setter | HTMLKeygenElement::autofocus(boolean);
getter | HTMLKeygenElement::challenge(string);
setter | HTMLKeygenElement::challenge(string);
getter | HTMLKeygenElement::disabled(boolean);
setter | HTMLKeygenElement::disabled(boolean);
getter | HTMLKeygenElement::form(user);
getter | HTMLKeygenElement::keytype(string);
setter | HTMLKeygenElement::keytype(string);
getter | HTMLKeygenElement::name(string);
setter | HTMLKeygenElement::name(string);
getter | HTMLKeygenElement::type(string);
getter | HTMLKeygenElement::willValidate(boolean);
getter | HTMLKeygenElement::validity(user);
getter | HTMLKeygenElement::validationMessage(string);
getter | HTMLKeygenElement::labels(user);
method | HTMLTextAreaElement::checkValidity();
method | HTMLTextAreaElement::reportValidity();
method | HTMLTextAreaElement::setCustomValidity();
method | HTMLTextAreaElement::select();
method | HTMLTextAreaElement::setRangeText();
method | HTMLTextAreaElement::setSelectionRange();
getter | HTMLTextAreaElement::autocomplete(string);
setter | HTMLTextAreaElement::autocomplete(string);
getter | HTMLTextAreaElement::autofocus(boolean);
setter | HTMLTextAreaElement::autofocus(boolean);
getter | HTMLTextAreaElement::cols(unsigned long);
setter | HTMLTextAreaElement::cols(unsigned long);
getter | HTMLTextAreaElement::dirName(string);
setter | HTMLTextAreaElement::dirName(string);
getter | HTMLTextAreaElement::form(user);
getter | HTMLTextAreaElement::inputMode(string);
setter | HTMLTextAreaElement::inputMode(string);
getter | HTMLTextAreaElement::maxLength(long);
setter | HTMLTextAreaElement::maxLength(long);
getter | HTMLTextAreaElement::minLength(long);
setter | HTMLTextAreaElement::minLength(long);
getter | HTMLTextAreaElement::placeholder(string);
setter | HTMLTextAreaElement::placeholder(string);
getter | HTMLTextAreaElement::required(boolean);
setter | HTMLTextAreaElement::required(boolean);
getter | HTMLTextAreaElement::rows(unsigned long);
setter | HTMLTextAreaElement::rows(unsigned long);
getter | HTMLTextAreaElement::wrap(string);
setter | HTMLTextAreaElement::wrap(string);
getter | HTMLTextAreaElement::textLength(unsigned long);
getter | HTMLTextAreaElement::willValidate(boolean);
getter | HTMLTextAreaElement::validity(user);
getter | HTMLTextAreaElement::validationMessage(string);
getter | HTMLTextAreaElement::labels(user);
getter | HTMLTextAreaElement::selectionStart(unsigned long);
setter | HTMLTextAreaElement::selectionStart(unsigned long);
getter | HTMLTextAreaElement::selectionEnd(unsigned long);
setter | HTMLTextAreaElement::selectionEnd(unsigned long);
getter | HTMLTextAreaElement::selectionDirection(string);
setter | HTMLTextAreaElement::selectionDirection(string);
getter | HTMLOptionElement::form(user);
setter | HTMLOptionElement::text(string);
getter | HTMLOptionElement::index(long);
getter | HTMLOptGroupElement::disabled(boolean);
setter | HTMLOptGroupElement::disabled(boolean);
getter | HTMLOptGroupElement::label(string);
setter | HTMLOptGroupElement::label(string);
getter | HTMLDataListElement::options(user);
method | HTMLSelectElement::item();
method | HTMLSelectElement::namedItem();
method | HTMLSelectElement::add();
method | HTMLSelectElement::remove();
method | HTMLSelectElement::checkValidity();
method | HTMLSelectElement::reportValidity();
method | HTMLSelectElement::setCustomValidity();
getter | HTMLSelectElement::autocomplete(string);
setter | HTMLSelectElement::autocomplete(string);
getter | HTMLSelectElement::autofocus(boolean);
setter | HTMLSelectElement::autofocus(boolean);
getter | HTMLSelectElement::form(user);
getter | HTMLSelectElement::required(boolean);
setter | HTMLSelectElement::required(boolean);
getter | HTMLSelectElement::size(unsigned long);
setter | HTMLSelectElement::size(unsigned long);
getter | HTMLSelectElement::options(user);
getter | HTMLSelectElement::length(unsigned long);
setter | HTMLSelectElement::length(unsigned long);
getter | HTMLSelectElement::selectedOptions(user);
getter | HTMLSelectElement::selectedIndex(long);
setter | HTMLSelectElement::selectedIndex(long);
getter | HTMLSelectElement::willValidate(boolean);
getter | HTMLSelectElement::validity(user);
getter | HTMLSelectElement::validationMessage(string);
getter | HTMLSelectElement::labels(user);
method | HTMLButtonElement::checkValidity();
method | HTMLButtonElement::reportValidity();
method | HTMLButtonElement::setCustomValidity();
getter | HTMLButtonElement::autofocus(boolean);
setter | HTMLButtonElement::autofocus(boolean);
getter | HTMLButtonElement::form(user);
getter | HTMLButtonElement::formAction(string);
setter | HTMLButtonElement::formAction(string);
getter | HTMLButtonElement::formEnctype(string);
setter | HTMLButtonElement::formEnctype(string);
getter | HTMLButtonElement::formMethod(string);
setter | HTMLButtonElement::formMethod(string);
getter | HTMLButtonElement::formNoValidate(boolean);
setter | HTMLButtonElement::formNoValidate(boolean);
getter | HTMLButtonElement::formTarget(string);
setter | HTMLButtonElement::formTarget(string);
getter | HTMLButtonElement::type(string);
setter | HTMLButtonElement::type(string);
getter | HTMLButtonElement::menu(user);
setter | HTMLButtonElement::menu(user);
getter | HTMLButtonElement::willValidate(boolean);
getter | HTMLButtonElement::validity(user);
getter | HTMLButtonElement::validationMessage(string);
getter | HTMLButtonElement::labels(user);
method | HTMLInputElement::stepUp();
method | HTMLInputElement::stepDown();
method | HTMLInputElement::checkValidity();
method | HTMLInputElement::reportValidity();
method | HTMLInputElement::setCustomValidity();
method | HTMLInputElement::select();
method | HTMLInputElement::setRangeText();
method | HTMLInputElement::setSelectionRange();
getter | HTMLInputElement::autocomplete(string);
setter | HTMLInputElement::autocomplete(string);
getter | HTMLInputElement::autofocus(boolean);
setter | HTMLInputElement::autofocus(boolean);
getter | HTMLInputElement::dirName(string);
setter | HTMLInputElement::dirName(string);
getter | HTMLInputElement::form(user);
getter | HTMLInputElement::files(user);
getter | HTMLInputElement::formAction(string);
setter | HTMLInputElement::formAction(string);
getter | HTMLInputElement::formEnctype(string);
setter | HTMLInputElement::formEnctype(string);
getter | HTMLInputElement::formMethod(string);
setter | HTMLInputElement::formMethod(string);
getter | HTMLInputElement::formNoValidate(boolean);
setter | HTMLInputElement::formNoValidate(boolean);
getter | HTMLInputElement::formTarget(string);
setter | HTMLInputElement::formTarget(string);
getter | HTMLInputElement::height(unsigned long);
setter | HTMLInputElement::height(unsigned long);
getter | HTMLInputElement::indeterminate(boolean);
setter | HTMLInputElement::indeterminate(boolean);
getter | HTMLInputElement::inputMode(string);
setter | HTMLInputElement::inputMode(string);
getter | HTMLInputElement::list(user);
getter | HTMLInputElement::max(string);
setter | HTMLInputElement::max(string);
getter | HTMLInputElement::min(string);
setter | HTMLInputElement::min(string);
getter | HTMLInputElement::minLength(long);
setter | HTMLInputElement::minLength(long);
getter | HTMLInputElement::multiple(boolean);
setter | HTMLInputElement::multiple(boolean);
getter | HTMLInputElement::pattern(string);
setter | HTMLInputElement::pattern(string);
getter | HTMLInputElement::placeholder(string);
setter | HTMLInputElement::placeholder(string);
getter | HTMLInputElement::required(boolean);
setter | HTMLInputElement::required(boolean);
getter | HTMLInputElement::step(string);
setter | HTMLInputElement::step(string);
setter | HTMLInputElement::type(string);
getter | HTMLInputElement::valueAsDate(date);
setter | HTMLInputElement::valueAsDate(date);
getter | HTMLInputElement::valueAsNumber(double);
setter | HTMLInputElement::valueAsNumber(double);
getter | HTMLInputElement::valueLow(double);
setter | HTMLInputElement::valueLow(double);
getter | HTMLInputElement::valueHigh(double);
setter | HTMLInputElement::valueHigh(double);
getter | HTMLInputElement::width(unsigned long);
setter | HTMLInputElement::width(unsigned long);
getter | HTMLInputElement::willValidate(boolean);
getter | HTMLInputElement::validity(user);
getter | HTMLInputElement::validationMessage(string);
getter | HTMLInputElement::labels(user);
getter | HTMLInputElement::selectionStart(unsigned long);
setter | HTMLInputElement::selectionStart(unsigned long);
getter | HTMLInputElement::selectionEnd(unsigned long);
setter | HTMLInputElement::selectionEnd(unsigned long);
getter | HTMLInputElement::selectionDirection(string);
setter | HTMLInputElement::selectionDirection(string);
getter | HTMLLabelElement::form(user);
getter | HTMLLabelElement::control(user);
method | HTMLFormElement::submit();
method | HTMLFormElement::reset();
method | HTMLFormElement::checkValidity();
method | HTMLFormElement::reportValidity();
method | HTMLFormElement::requestAutocomplete();
getter | HTMLFormElement::autocomplete(string);
setter | HTMLFormElement::autocomplete(string);
getter | HTMLFormElement::encoding(string);
setter | HTMLFormElement::encoding(string);
getter | HTMLFormElement::name(string);
setter | HTMLFormElement::name(string);
getter | HTMLFormElement::noValidate(boolean);
setter | HTMLFormElement::noValidate(boolean);
getter | HTMLFormElement::elements(user);
getter | HTMLFormElement::length(long);
getter | HTMLTableCellElement::headers(user);
method | HTMLTableHeaderCellElement::sort();
getter | HTMLTableHeaderCellElement::scope(string);
setter | HTMLTableHeaderCellElement::scope(string);
getter | HTMLTableHeaderCellElement::abbr(string);
setter | HTMLTableHeaderCellElement::abbr(string);
getter | HTMLTableHeaderCellElement::sorted(string);
setter | HTMLTableHeaderCellElement::sorted(string);
getter | HTMLTableDataCellElement::abbr(string);
setter | HTMLTableDataCellElement::abbr(string);
method | HTMLTableRowElement::insertCell();
method | HTMLTableRowElement::deleteCell();
getter | HTMLTableRowElement::cells(user);
method | HTMLTableSectionElement::insertRow();
method | HTMLTableSectionElement::deleteRow();
getter | HTMLTableSectionElement::rows(user);
getter | HTMLTableColElement::span(unsigned long);
setter | HTMLTableColElement::span(unsigned long);
method | HTMLTableElement::createCaption();
method | HTMLTableElement::deleteCaption();
method | HTMLTableElement::createTHead();
method | HTMLTableElement::deleteTHead();
method | HTMLTableElement::createTFoot();
method | HTMLTableElement::deleteTFoot();
method | HTMLTableElement::createTBody();
method | HTMLTableElement::insertRow();
method | HTMLTableElement::deleteRow();
method | HTMLTableElement::stopSorting();
getter | HTMLTableElement::caption(user);
setter | HTMLTableElement::caption(user);
getter | HTMLTableElement::tHead(user);
setter | HTMLTableElement::tHead(user);
getter | HTMLTableElement::tFoot(user);
setter | HTMLTableElement::tFoot(user);
getter | HTMLTableElement::tBodies(user);
getter | HTMLTableElement::rows(user);
getter | HTMLTableElement::sortable(boolean);
setter | HTMLTableElement::sortable(boolean);
getter | HTMLAreaElement::download(string);
setter | HTMLAreaElement::download(string);
getter | HTMLAreaElement::ping(user);
getter | HTMLAreaElement::rel(string);
setter | HTMLAreaElement::rel(string);
getter | HTMLAreaElement::relList(user);
getter | HTMLAreaElement::hreflang(string);
setter | HTMLAreaElement::hreflang(string);
getter | HTMLAreaElement::type(string);
setter | HTMLAreaElement::type(string);
getter | HTMLAreaElement::href(user);
setter | HTMLAreaElement::href(user);
getter | HTMLAreaElement::origin(user);
getter | HTMLAreaElement::protocol(user);
setter | HTMLAreaElement::protocol(user);
getter | HTMLAreaElement::username(user);
setter | HTMLAreaElement::username(user);
getter | HTMLAreaElement::password(user);
setter | HTMLAreaElement::password(user);
getter | HTMLAreaElement::host(user);
setter | HTMLAreaElement::host(user);
getter | HTMLAreaElement::hostname(user);
setter | HTMLAreaElement::hostname(user);
getter | HTMLAreaElement::port(user);
setter | HTMLAreaElement::port(user);
getter | HTMLAreaElement::pathname(user);
setter | HTMLAreaElement::pathname(user);
getter | HTMLAreaElement::search(user);
setter | HTMLAreaElement::search(user);
getter | HTMLAreaElement::hash(user);
setter | HTMLAreaElement::hash(user);
getter | HTMLMapElement::areas(user);
getter | TrackEvent::track(multiple);
method | TimeRanges::start();
method | TimeRanges::end();
getter | TimeRanges::length(unsigned long);
getter | TextTrackCue::track(user);
getter | TextTrackCue::id(string);
setter | TextTrackCue::id(string);
getter | TextTrackCue::startTime(double);
setter | TextTrackCue::startTime(double);
getter | TextTrackCue::endTime(double);
setter | TextTrackCue::endTime(double);
getter | TextTrackCue::pauseOnExit(boolean);
setter | TextTrackCue::pauseOnExit(boolean);
getter | TextTrackCue::onenter(user);
setter | TextTrackCue::onenter(user);
getter | TextTrackCue::onexit(user);
setter | TextTrackCue::onexit(user);
method | TextTrackCueList::getCueById();
getter | TextTrackCueList::length(unsigned long);
method | TextTrack::addCue();
method | TextTrack::removeCue();
getter | TextTrack::kind(user);
getter | TextTrack::label(string);
getter | TextTrack::language(string);
getter | TextTrack::id(string);
getter | TextTrack::inBandMetadataTrackDispatchType(string);
getter | TextTrack::mode(user);
setter | TextTrack::mode(user);
getter | TextTrack::cues(user);
getter | TextTrack::activeCues(user);
getter | TextTrack::oncuechange(user);
setter | TextTrack::oncuechange(user);
method | TextTrackList::getTrackById();
getter | TextTrackList::length(unsigned long);
getter | TextTrackList::onchange(user);
setter | TextTrackList::onchange(user);
getter | TextTrackList::onaddtrack(user);
setter | TextTrackList::onaddtrack(user);
getter | TextTrackList::onremovetrack(user);
setter | TextTrackList::onremovetrack(user);
method | MediaController::pause();
method | MediaController::unpause();
method | MediaController::play();
getter | MediaController::readyState(unsigned short);
getter | MediaController::buffered(user);
getter | MediaController::seekable(user);
getter | MediaController::duration(double);
getter | MediaController::currentTime(double);
setter | MediaController::currentTime(double);
getter | MediaController::paused(boolean);
getter | MediaController::playbackState(user);
getter | MediaController::played(user);
getter | MediaController::defaultPlaybackRate(double);
setter | MediaController::defaultPlaybackRate(double);
getter | MediaController::playbackRate(double);
setter | MediaController::playbackRate(double);
getter | MediaController::volume(double);
setter | MediaController::volume(double);
getter | MediaController::muted(boolean);
setter | MediaController::muted(boolean);
getter | MediaController::onemptied(user);
setter | MediaController::onemptied(user);
getter | MediaController::onloadedmetadata(user);
setter | MediaController::onloadedmetadata(user);
getter | MediaController::onloadeddata(user);
setter | MediaController::onloadeddata(user);
getter | MediaController::oncanplay(user);
setter | MediaController::oncanplay(user);
getter | MediaController::oncanplaythrough(user);
setter | MediaController::oncanplaythrough(user);
getter | MediaController::onplaying(user);
setter | MediaController::onplaying(user);
getter | MediaController::onended(user);
setter | MediaController::onended(user);
getter | MediaController::onwaiting(user);
setter | MediaController::onwaiting(user);
getter | MediaController::ondurationchange(user);
setter | MediaController::ondurationchange(user);
getter | MediaController::ontimeupdate(user);
setter | MediaController::ontimeupdate(user);
getter | MediaController::onplay(user);
setter | MediaController::onplay(user);
getter | MediaController::onpause(user);
setter | MediaController::onpause(user);
getter | MediaController::onratechange(user);
setter | MediaController::onratechange(user);
getter | MediaController::onvolumechange(user);
setter | MediaController::onvolumechange(user);
getter | VideoTrack::id(string);
getter | VideoTrack::kind(string);
getter | VideoTrack::label(string);
getter | VideoTrack::language(string);
getter | VideoTrack::selected(boolean);
setter | VideoTrack::selected(boolean);
method | VideoTrackList::getTrackById();
getter | VideoTrackList::length(unsigned long);
getter | VideoTrackList::selectedIndex(long);
getter | VideoTrackList::onchange(user);
setter | VideoTrackList::onchange(user);
getter | VideoTrackList::onaddtrack(user);
setter | VideoTrackList::onaddtrack(user);
getter | VideoTrackList::onremovetrack(user);
setter | VideoTrackList::onremovetrack(user);
getter | AudioTrack::id(string);
getter | AudioTrack::kind(string);
getter | AudioTrack::label(string);
getter | AudioTrack::language(string);
getter | AudioTrack::enabled(boolean);
setter | AudioTrack::enabled(boolean);
method | AudioTrackList::getTrackById();
getter | AudioTrackList::length(unsigned long);
getter | AudioTrackList::onchange(user);
setter | AudioTrackList::onchange(user);
getter | AudioTrackList::onaddtrack(user);
setter | AudioTrackList::onaddtrack(user);
getter | AudioTrackList::onremovetrack(user);
setter | AudioTrackList::onremovetrack(user);
getter | MediaError::code(unsigned short);
method | HTMLMediaElement::load();
method | HTMLMediaElement::canPlayType();
method | HTMLMediaElement::fastSeek();
method | HTMLMediaElement::getStartDate();
method | HTMLMediaElement::play();
method | HTMLMediaElement::pause();
method | HTMLMediaElement::addTextTrack();
getter | HTMLMediaElement::error(user);
getter | HTMLMediaElement::src(string);
setter | HTMLMediaElement::src(string);
getter | HTMLMediaElement::srcObject(user);
setter | HTMLMediaElement::srcObject(user);
getter | HTMLMediaElement::currentSrc(string);
getter | HTMLMediaElement::crossOrigin(string);
setter | HTMLMediaElement::crossOrigin(string);
getter | HTMLMediaElement::networkState(unsigned short);
getter | HTMLMediaElement::preload(string);
setter | HTMLMediaElement::preload(string);
getter | HTMLMediaElement::buffered(user);
getter | HTMLMediaElement::readyState(unsigned short);
getter | HTMLMediaElement::seeking(boolean);
getter | HTMLMediaElement::currentTime(double);
setter | HTMLMediaElement::currentTime(double);
getter | HTMLMediaElement::duration(double);
getter | HTMLMediaElement::paused(boolean);
getter | HTMLMediaElement::defaultPlaybackRate(double);
setter | HTMLMediaElement::defaultPlaybackRate(double);
getter | HTMLMediaElement::playbackRate(double);
setter | HTMLMediaElement::playbackRate(double);
getter | HTMLMediaElement::played(user);
getter | HTMLMediaElement::seekable(user);
getter | HTMLMediaElement::ended(boolean);
getter | HTMLMediaElement::autoplay(boolean);
setter | HTMLMediaElement::autoplay(boolean);
getter | HTMLMediaElement::loop(boolean);
setter | HTMLMediaElement::loop(boolean);
getter | HTMLMediaElement::mediaGroup(string);
setter | HTMLMediaElement::mediaGroup(string);
getter | HTMLMediaElement::controller(user);
setter | HTMLMediaElement::controller(user);
getter | HTMLMediaElement::controls(boolean);
setter | HTMLMediaElement::controls(boolean);
getter | HTMLMediaElement::volume(double);
setter | HTMLMediaElement::volume(double);
getter | HTMLMediaElement::muted(boolean);
setter | HTMLMediaElement::muted(boolean);
getter | HTMLMediaElement::defaultMuted(boolean);
setter | HTMLMediaElement::defaultMuted(boolean);
getter | HTMLMediaElement::audioTracks(user);
getter | HTMLMediaElement::videoTracks(user);
getter | HTMLMediaElement::textTracks(user);
getter | HTMLTrackElement::kind(string);
setter | HTMLTrackElement::kind(string);
getter | HTMLTrackElement::src(string);
setter | HTMLTrackElement::src(string);
getter | HTMLTrackElement::srclang(string);
setter | HTMLTrackElement::srclang(string);
getter | HTMLTrackElement::label(string);
setter | HTMLTrackElement::label(string);
getter | HTMLTrackElement::default(boolean);
setter | HTMLTrackElement::default(boolean);
getter | HTMLTrackElement::readyState(unsigned short);
getter | HTMLTrackElement::track(user);
getter | HTMLVideoElement::width(unsigned long);
setter | HTMLVideoElement::width(unsigned long);
getter | HTMLVideoElement::height(unsigned long);
setter | HTMLVideoElement::height(unsigned long);
getter | HTMLVideoElement::videoWidth(unsigned long);
getter | HTMLVideoElement::videoHeight(unsigned long);
getter | HTMLVideoElement::poster(string);
setter | HTMLVideoElement::poster(string);
method | HTMLObjectElement::getSVGDocument();
method | HTMLObjectElement::checkValidity();
method | HTMLObjectElement::reportValidity();
method | HTMLObjectElement::setCustomValidity();
getter | HTMLObjectElement::typeMustMatch(boolean);
setter | HTMLObjectElement::typeMustMatch(boolean);
getter | HTMLObjectElement::form(user);
getter | HTMLObjectElement::contentDocument(user);
getter | HTMLObjectElement::contentWindow(user);
getter | HTMLObjectElement::willValidate(boolean);
getter | HTMLObjectElement::validity(user);
getter | HTMLObjectElement::validationMessage(string);
getter | HTMLObjectElement::hspace(unsigned long);
setter | HTMLObjectElement::hspace(unsigned long);
getter | HTMLObjectElement::vspace(unsigned long);
setter | HTMLObjectElement::vspace(unsigned long);
method | HTMLEmbedElement::getSVGDocument();
getter | HTMLEmbedElement::src(string);
setter | HTMLEmbedElement::src(string);
getter | HTMLEmbedElement::type(string);
setter | HTMLEmbedElement::type(string);
getter | HTMLEmbedElement::width(string);
setter | HTMLEmbedElement::width(string);
getter | HTMLEmbedElement::height(string);
setter | HTMLEmbedElement::height(string);
getter | HTMLEmbedElement::align(string);
setter | HTMLEmbedElement::align(string);
getter | HTMLEmbedElement::name(string);
setter | HTMLEmbedElement::name(string);
method | HTMLIFrameElement::getSVGDocument();
getter | HTMLIFrameElement::srcdoc(string);
setter | HTMLIFrameElement::srcdoc(string);
getter | HTMLIFrameElement::sandbox(user);
getter | HTMLIFrameElement::seamless(boolean);
setter | HTMLIFrameElement::seamless(boolean);
getter | HTMLIFrameElement::allowFullscreen(boolean);
setter | HTMLIFrameElement::allowFullscreen(boolean);
getter | HTMLIFrameElement::contentDocument(user);
getter | HTMLIFrameElement::contentWindow(user);
getter | HTMLImageElement::srcset(string);
setter | HTMLImageElement::srcset(string);
getter | HTMLImageElement::sizes(string);
setter | HTMLImageElement::sizes(string);
getter | HTMLImageElement::crossOrigin(string);
setter | HTMLImageElement::crossOrigin(string);
getter | HTMLImageElement::naturalWidth(unsigned long);
getter | HTMLImageElement::naturalHeight(unsigned long);
getter | HTMLImageElement::complete(boolean);
getter | HTMLImageElement::currentSrc(string);
getter | HTMLImageElement::lowsrc(string);
setter | HTMLImageElement::lowsrc(string);
getter | HTMLSourceElement::srcset(string);
setter | HTMLSourceElement::srcset(string);
getter | HTMLSourceElement::sizes(string);
setter | HTMLSourceElement::sizes(string);
getter | HTMLSourceElement::media(string);
setter | HTMLSourceElement::media(string);
getter | HTMLSourceElement::src(string);
setter | HTMLSourceElement::src(string);
getter | HTMLSourceElement::type(string);
setter | HTMLSourceElement::type(string);
getter | HTMLModElement::cite(string);
setter | HTMLModElement::cite(string);
getter | HTMLModElement::dateTime(string);
setter | HTMLModElement::dateTime(string);
getter | HTMLTimeElement::dateTime(string);
setter | HTMLTimeElement::dateTime(string);
getter | HTMLDataElement::value(string);
setter | HTMLDataElement::value(string);
getter | HTMLAnchorElement::download(string);
setter | HTMLAnchorElement::download(string);
getter | HTMLAnchorElement::ping(user);
getter | HTMLAnchorElement::relList(user);
getter | HTMLAnchorElement::type(string);
setter | HTMLAnchorElement::type(string);
getter | HTMLAnchorElement::text(string);
setter | HTMLAnchorElement::text(string);
getter | HTMLAnchorElement::href(user);
setter | HTMLAnchorElement::href(user);
getter | HTMLAnchorElement::origin(user);
getter | HTMLAnchorElement::protocol(user);
setter | HTMLAnchorElement::protocol(user);
getter | HTMLAnchorElement::username(user);
setter | HTMLAnchorElement::username(user);
getter | HTMLAnchorElement::password(user);
setter | HTMLAnchorElement::password(user);
getter | HTMLAnchorElement::host(user);
setter | HTMLAnchorElement::host(user);
getter | HTMLAnchorElement::hostname(user);
setter | HTMLAnchorElement::hostname(user);
getter | HTMLAnchorElement::port(user);
setter | HTMLAnchorElement::port(user);
getter | HTMLAnchorElement::pathname(user);
setter | HTMLAnchorElement::pathname(user);
getter | HTMLAnchorElement::search(user);
setter | HTMLAnchorElement::search(user);
getter | HTMLAnchorElement::hash(user);
setter | HTMLAnchorElement::hash(user);
getter | HTMLDListElement::compact(boolean);
setter | HTMLDListElement::compact(boolean);
getter | HTMLUListElement::compact(boolean);
setter | HTMLUListElement::compact(boolean);
getter | HTMLUListElement::type(string);
setter | HTMLUListElement::type(string);
getter | HTMLOListElement::reversed(boolean);
setter | HTMLOListElement::reversed(boolean);
getter | HTMLHRElement::color(string);
setter | HTMLHRElement::color(string);
getter | HTMLStyleElement::nonce(string);
setter | HTMLStyleElement::nonce(string);
getter | HTMLStyleElement::scoped(boolean);
setter | HTMLStyleElement::scoped(boolean);
getter | HTMLStyleElement::sheet(user);
getter | HTMLLinkElement::crossOrigin(string);
setter | HTMLLinkElement::crossOrigin(string);
getter | HTMLLinkElement::relList(user);
getter | HTMLLinkElement::sizes(user);
getter | HTMLLinkElement::sheet(user);
method | HTMLCollection::item();
method | HTMLCollection::namedItem();
getter | HTMLCollection::length(unsigned long);
method | HTMLOptionsCollection::add();
method | HTMLOptionsCollection::remove();
getter | HTMLOptionsCollection::length(unsigned long);
setter | HTMLOptionsCollection::length(unsigned long);
getter | HTMLOptionsCollection::selectedIndex(long);
setter | HTMLOptionsCollection::selectedIndex(long);
getter | RadioNodeList::value(string);
setter | RadioNodeList::value(string);
method | HTMLFormControlsCollection::namedItem();
method | HTMLAllCollection::item();
method | HTMLAllCollection::namedItem();
getter | HTMLAllCollection::length(unsigned long);
method | XMLSerializer::serializeToString();
method | DOMParser::parseFromString();
method | DOMTokenList::item();
method | DOMTokenList::contains();
method | DOMTokenList::add();
method | DOMTokenList::remove();
method | DOMTokenList::toggle();
getter | DOMTokenList::length(unsigned long);
getter | DOMSettableTokenList::value(string);
setter | DOMSettableTokenList::value(string);
method | NodeFilter::acceptNode();
method | TreeWalker::parentNode();
method | TreeWalker::firstChild();
method | TreeWalker::lastChild();
method | TreeWalker::previousSibling();
method | TreeWalker::nextSibling();
method | TreeWalker::previousNode();
method | TreeWalker::nextNode();
getter | TreeWalker::root(user);
getter | TreeWalker::whatToShow(unsigned long);
getter | TreeWalker::filter(user);
getter | TreeWalker::currentNode(user);
setter | TreeWalker::currentNode(user);
method | NodeIterator::nextNode();
method | NodeIterator::previousNode();
method | NodeIterator::detach();
getter | NodeIterator::root(user);
getter | NodeIterator::referenceNode(user);
getter | NodeIterator::pointerBeforeReferenceNode(boolean);
getter | NodeIterator::whatToShow(unsigned long);
getter | NodeIterator::filter(user);
method | Range::setStart();
method | Range::setEnd();
method | Range::setStartBefore();
method | Range::setStartAfter();
method | Range::setEndBefore();
method | Range::setEndAfter();
method | Range::collapse();
method | Range::selectNode();
method | Range::selectNodeContents();
method | Range::compareBoundaryPoints();
method | Range::deleteContents();
method | Range::extractContents();
method | Range::cloneContents();
method | Range::insertNode();
method | Range::surroundContents();
method | Range::cloneRange();
method | Range::detach();
method | Range::isPointInRange();
method | Range::comparePoint();
method | Range::intersectsNode();
method | Range::createContextualFragment();
getter | Range::startContainer(user);
getter | Range::startOffset(unsigned long);
getter | Range::endContainer(user);
getter | Range::endOffset(unsigned long);
getter | Range::collapsed(boolean);
getter | Range::commonAncestorContainer(user);
method | CharacterData::substringData();
method | CharacterData::appendData();
method | CharacterData::insertData();
method | CharacterData::deleteData();
method | CharacterData::replaceData();
method | CharacterData::before();
method | CharacterData::after();
method | CharacterData::replaceWith();
method | CharacterData::remove();
getter | CharacterData::data(string);
setter | CharacterData::data(string);
getter | CharacterData::length(unsigned long);
getter | CharacterData::previousElementSibling(user);
getter | CharacterData::nextElementSibling(user);
getter | ProcessingInstruction::target(string);
getter | ProcessingInstruction::sheet(user);
method | Text::splitText();
getter | Text::wholeText(string);
getter | Attr::namespaceURI(string);
getter | Attr::prefix(string);
getter | Attr::localName(string);
getter | Attr::name(string);
getter | Attr::value(string);
setter | Attr::value(string);
getter | Attr::nodeValue(string);
setter | Attr::nodeValue(string);
getter | Attr::textContent(string);
setter | Attr::textContent(string);
getter | Attr::ownerElement(user);
getter | Attr::specified(boolean);
method | NamedNodeMap::getNamedItemNS();
method | NamedNodeMap::setNamedItem();
method | NamedNodeMap::setNamedItemNS();
method | NamedNodeMap::removeNamedItem();
method | NamedNodeMap::removeNamedItemNS();
method | DOMImplementation::createDocumentType();
method | DOMImplementation::createDocument();
method | DOMImplementation::hasFeature();
method | Document::getElementsByTagNameNS();
method | Document::getElementsByClassName();
method | Document::createComment();
method | Document::createProcessingInstruction();
method | Document::importNode();
method | Document::adoptNode();
method | Document::createAttribute();
method | Document::createAttributeNS();
method | Document::createRange();
method | Document::createNodeIterator();
method | Document::createTreeWalker();
method | Document::getElementsByName();
method | Document::open();
method | Document::close();
method | Document::hasFocus();
method | Document::execCommand();
method | Document::queryCommandEnabled();
method | Document::queryCommandIndeterm();
method | Document::queryCommandState();
method | Document::queryCommandSupported();
method | Document::queryCommandValue();
method | Document::clear();
method | Document::captureEvents();
method | Document::releaseEvents();
method | Document::enableStyleSheetsForSet();
method | Document::prepend();
method | Document::append();
method | Document::query();
method | Document::queryAll();
method | Document::querySelector();
method | Document::querySelectorAll();
getter | Document::URL(string);
getter | Document::documentURI(string);
getter | Document::origin(string);
getter | Document::compatMode(string);
getter | Document::characterSet(string);
getter | Document::inputEncoding(string);
getter | Document::contentType(string);
getter | Document::doctype(user);
getter | Document::domain(string);
setter | Document::domain(string);
getter | Document::referrer(string);
getter | Document::lastModified(string);
getter | Document::readyState(user);
getter | Document::title(string);
setter | Document::title(string);
getter | Document::dir(string);
setter | Document::dir(string);
setter | Document::body(user);
getter | Document::images(user);
getter | Document::embeds(user);
getter | Document::plugins(user);
getter | Document::links(user);
getter | Document::forms(user);
getter | Document::scripts(user);
getter | Document::cssElementMap(user);
getter | Document::currentScript(user);
getter | Document::defaultView(user);
getter | Document::activeElement(user);
getter | Document::designMode(string);
setter | Document::designMode(string);
getter | Document::commands(user);
getter | Document::fgColor(string);
setter | Document::fgColor(string);
getter | Document::linkColor(string);
setter | Document::linkColor(string);
getter | Document::vlinkColor(string);
setter | Document::vlinkColor(string);
getter | Document::alinkColor(string);
setter | Document::alinkColor(string);
getter | Document::bgColor(string);
setter | Document::bgColor(string);
getter | Document::anchors(user);
getter | Document::applets(user);
getter | Document::all(user);
getter | Document::styleSheets(user);
getter | Document::selectedStyleSheetSet(string);
setter | Document::selectedStyleSheetSet(string);
getter | Document::lastStyleSheetSet(string);
getter | Document::preferredStyleSheetSet(string);
getter | Document::styleSheetSets(string);
getter | Document::children(user);
getter | Document::firstElementChild(user);
getter | Document::lastElementChild(user);
getter | Document::childElementCount(unsigned long);
getter | Document::onerror(user);
setter | Document::onerror(user);
method | XMLDocument::load();
getter | MutationRecord::type(string);
getter | MutationRecord::target(user);
getter | MutationRecord::addedNodes(user);
getter | MutationRecord::removedNodes(user);
getter | MutationRecord::previousSibling(user);
getter | MutationRecord::nextSibling(user);
getter | MutationRecord::attributeName(string);
getter | MutationRecord::attributeNamespace(string);
getter | MutationRecord::oldValue(string);
method | MutationObserver::observe();
method | MutationObserver::disconnect();
method | MutationObserver::takeRecords();
method | DocumentType::before();
method | DocumentType::after();
method | DocumentType::replaceWith();
method | DocumentType::remove();
getter | DocumentType::name(string);
getter | DocumentType::publicId(string);
getter | DocumentType::systemId(string);
method | DocumentFragment::getElementById();
method | DocumentFragment::prepend();
method | DocumentFragment::append();
method | DocumentFragment::query();
method | DocumentFragment::queryAll();
method | DocumentFragment::querySelector();
method | DocumentFragment::querySelectorAll();
getter | DocumentFragment::children(user);
getter | DocumentFragment::firstElementChild(user);
getter | DocumentFragment::lastElementChild(user);
getter | DocumentFragment::childElementCount(unsigned long);
method | EventListener::handleEvent();
method | CustomEvent::initCustomEvent();
getter | CustomEvent::detail(any);

 1554 unimplemented bindings
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to install an Amiga cross-compiler in a Linux distribution, there are instructions at

http://utilitybase.com/article/show/2007/06/23/231/Installing+an+AmigaOS+4+cross+compiler

a more Mac-oriented article [though of potentially general utility] is at
http://utilitybase.com/article/show/2006/05/21/188/Building+Amiga+OS+4+GCC+Cross+Compiler+for+UNIX%252FMAC

more background at
http://cross.zerohero.se/os4.html

cross-compile additional libs/tools
SDK
http://www.hyperion-entertainment.biz/

newlib
http://sources.redhat.com/newlib/

clib2
http://sourceforge.net/projects/clib2/

ixemul
http://strohmayer.org/sfs/

libnix
http://sourceforge.net/projects/libnix/

though newlib / clib2 are apparently already included in the ppc-amigaos-gcc tarball

lha utility is debian package lha

then install linked libs in the correct place

[normally /usr/local/amiga]
so
sudo chmod --recursive 775 /usr/local/amiga
sudo chmod --recursive +s /usr/local/amiga
sudo chown --recursive `whoami` /usr/local/amiga
sudo chgrp --recursive root /usr/local/amiga
[mkdir /usr/local/amiga/include]

[may need to set ppc-amigaos-gcc libpaths]

zlib
download tarball from project homepage, untar in a storage directory /
download source from your distribution's repository [zlib1g in Ubuntu]
[cd to top-level directory of zlib containing configure script]
CC=ppc-amigaos-gcc AR=ppc-amigaos-ar RANLIB=ppc-amigaos-ranlib \
CFLAGS="-DNO_FSEEKO" ./configure --prefix=/usr/local/amiga
make
make install

regex [pre-compiled]
http://aminet.net/dev/lib/libregex-4.4.3.lha

libcurl
download the tarball from the project's homepage, untar in a storage directory /
download source from your distribution's repository
cd into the directory containing the configure file
./configure --prefix=/usr/local/amiga --host=ppc-amigaos
$ make
[you MUST have either POSIX or glibc strerror_r if strerror_r is found]
$ make install

alternative
http://www.aminet.net/dev/lib/libcurl.lha

libiconv [unnecessary as a non-overridable limited version is included in newlib]

openssl

libpng

liblcms
http://www.aminet.net/dev/lib/liblcms_so.lha
http://www.aminet.net/dev/lib/liblcms_so.lha

libjpeg

libparserutils
libhubbub
libcss
libnsbmp
libnsgif
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--------------------------------------------------------------------------------
  Build Instructions for AmigaOS NetSurf                            02 May 2014
--------------------------------------------------------------------------------

  This document provides instructions for building the AmigaOS version of
  NetSurf and provides guidance on obtaining NetSurf's build dependencies.

  AmigaOS NetSurf has been tested on AmigaOS 4.0 July 2007 Update and AmigaOS
  4.1.  It will require modification for AmigaOS 3.9 or earlier, or other
  Amiga-like platforms.

  AmigaOS NetSurf will build against newlib by default, building against
  clib2 has not been tested.


  Building and executing NetSurf
================================

  First of all, you should examine the contents of Makefile.defaults
  and enable and disable relevant features as you see fit by creating
  a Makefile.config.  Some of these options can be automatically
  detected and used, although it is better to explicitly enable or
  disable options.
  
  You should then obtain NetSurf's dependencies, keeping in mind which options
  you have enabled in the configuration file.  See the next section for
  specifics.
  
  Once done, to build AmigaOS NetSurf on OS4, simply run:

      1> gmake

  If that produces errors, you probably don't have some of NetSurf's build
  dependencies installed. See "Obtaining NetSurf's dependencies" below, or turn
  off the complaining features in a Makefile.config.

  Running NetSurf from the build tree requires some setup:

      1> makelink resources amiga/resources force
      1> copy amiga/resources/themes/default/NetSurf.info NetSurf.info

  It should then be possible to run NetSurf by executing NetSurf from the
  Shell or by double-clicking on the icon.


  Obtaining NetSurf's build dependencies
========================================

  Many of NetSurf's dependencies are included with the OS4 SDK or available
  from Aminet or OS4Depot.  The remainder must be built manually.

  The NetSurf project's libraries
---------------------------------

  The NetSurf project has developed several libraries which are required by
  the browser.  To fetch each of these libraries, run the appropriate commands
  from the Docs/LIBRARIES file.

  To build and install these libraries, simply enter each of their directories
  and run:
  
      1> gmake PREFIX=/path/to/buildsystem

  The path MUST be in UNIX format and point to directory containing "share".

  | Note: Building libsvgtiny requires gperf, which is available from Aminet:
  |
  |           http://www.aminet.net/package/dev/c/gperf


  cURL
------

  A version of libcurl built for newlib is available from Aminet

      http://www.os4depot.net/share/development/library/misc/libcurl.lha



  libpng
--------

  NetSurf uses libPNG to display PNG files.
  It builds without any problems on OS4, or available from OS4Depot:

      http://www.os4depot.net/share/development/library/graphics/libpng.lha


  OpenSSL
---------

  NetSurf uses OpenSSL for encrypted transfers.

      http://www.os4depot.net/share/development/library/misc/libopenssl.lha


  Libharu
---------

  NetSurf can use Haru PDF to enable PDF export.  Haru PDF can be obtained
  from http://libharu.org/.  We require libharu 2.2 or later.

  | Note: libharu cannot be auto-detected by the Makefile.  If you wish to
  |       enable it, do so by creating a Makefile.config file.


  libregex
----------

  A version of the regular expression library can be obtained from Aminet:

      http://www.aminet.net/package/dev/lib/libregex-4.4.3


  openurl.library
-----------------

  The AmigaOS mailto: URL support uses openurl.library, this and the includes
  can be obtained from Aminet:

      http://www.aminet.net/package/comm/www/OpenURL-OS4


  Spidermonkey
--------------

  Experimental Javascript support requires Spidermonkey.  The patches to
  build v1.7 are available from the NetSurf toolchains Git repository.
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--------------------------------------------------------------------------------
  Build Instructions for Framebuffer NetSurf                     16 March 2014
--------------------------------------------------------------------------------

  This document provides instructions for building the Framebuffer version of 
  NetSurf and provides guidance on obtaining NetSurf's build dependencies.

  Framebuffer NetSurf has been tested on Ubuntu and Debian.

  Depending on the framebuffer frontend selected the build may need specific
  libraries installed, e.g. the SDL port requires SDL1.2 or later

  There are two ways to get NetSurf building.  The QUICK-START (recommended),
  and the manual build.  Whichever you choose, you should read both the
  "Fonts", and "Selecting a frontend and appropriate options" sections below.


  Quick Start
=============

  See the QUICK-START document, which provides a simple environment with
  which you can fetch, build and install NetSurf and its dependencies.

  The QUICK-START is the recommended way to build NetSurf.


  Manual building
=================

  If you can't follow the quick start instructions, you will have to build
  NetSurf manually.  The instructions for doing this are given below.


  Obtaining the build dependencies
----------------------------------

  Many of NetSurf's dependencies are packaged on various operating systems.
  The remainder must be installed manually.  Currently, some of the libraries
  developed as part of the NetSurf project have not had official releases.
  Hopefully they will soon be released with downloadable tarballs and packaged
  in common distros.  For now, you'll have to make do with Git checkouts.

  Package installation
  --------------------

  Debian-like OS:

      $ apt-get install libcurl3-dev libpng-dev

  Recent OS versions might need libcurl4-dev instead of libcurl3-dev but
  note that when it has not been built with OpenSSL, the SSL_CTX is not
  available and results that certification details won't be presented in case
  they are invalid.  But as this is currently unimplemented in the Framebuffer
  flavour of NetSurf, this won't make a difference at all.

  Fedora:

      $ yum install curl-devel libpng-devel lcms-devel

  Other:

  You'll need to install the development resources for libcurl3 and libpng.


  Preparing your workspace
--------------------------

  NetSurf has a number of libraries which must be built in-order and
  installed into your workspace. Each library depends on a core build
  system which NetSurf projects use. This build system relies on the
  presence of things like pkg-config to find libraries and also certain
  environment variables in order to work correctly.

  Assuming you are preparing a workspace in /home/netsurf/workspace then
  the following steps will set you up:

  Make the workspace directory and change to it
  ---------------------------------------------

  $ mkdir -p ${HOME}/netsurf/workspace
  $ cd ${HOME}/netsurf/workspace

  Make the temporary install space
  --------------------------------

  $ mkdir inst

  Make an environment script
  --------------------------
  $ cat > env.sh <<'EOF'
    export PKG_CONFIG_PATH=${HOME}/netsurf/workspace/inst/lib/pkgconfig::
    export LD_LIBRARY_PATH=${LD_LIBRARY_PATH}:${HOME}/netsurf/workspace/inst/lib
    export PREFIX=${HOME}/netsurf/workspace/inst
    EOF

  Change to workspace and source the environment
  ----------------------------------------------

  Whenever you wish to start development in a new shell, run the following:

  $ cd ${HOME}/netsurf/workspace
  $ source env.sh

  From here on, any commands in this document assume you have sourced your
  shell environment.


  The NetSurf project's libraries
---------------------------------

  The NetSurf project has developed several libraries which are required by
  the browser. These are:

  BuildSystem     --  Shared build system, needed to build the other libraries
  LibParserUtils  --  Parser building utility functions
  LibWapcaplet    --  String internment
  Hubbub          --  HTML5 compliant HTML parser
  LibCSS          --  CSS parser and selection engine
  LibNSGIF        --  GIF format image decoder
  LibNSBMP        --  BMP and ICO format image decoder
  LibROSprite     --  RISC OS Sprite format image decoder
  LibNSFB         --  Framebuffer abstraction

  To fetch each of these libraries, run the appropriate commands from the
  Docs/LIBRARIES file.

  To build and install these libraries, simply enter each of their directories
  and run:

      $ make install

  | Note: We advise enabling iconv() support in libparserutils, which vastly
  |       increases the number of supported character sets.  To do this,
  |       create a file called Makefile.config.override in the libparserutils
  |       directory, containing the following line:
  |
  |           CFLAGS += -DWITH_ICONV_FILTER
  |
  |       For more information, consult the libparserutils README file.


  Getting the NetSurf source
----------------------------

  From your workspace directory, run the following command to get the NetSurf
  source:

     $ git clone git://git.netsurf-browser.org/netsurf.git

  And change to the 'netsurf' directory:

     $ cd netsurf


  Building and executing NetSurf
--------------------------------

  First of all, you should examine the contents of Makefile.defaults
  and enable and disable relevant features as you see fit in a
  Makefile.config file.  Some of these options can be automatically
  detected and used, and where this is the case they are set to such.
  Others cannot be automatically detected from the Makefile, so you
  will either need to install the dependencies, or set them to NO.
  
  You should then obtain NetSurf's dependencies, keeping in mind which options
  you have enabled in the configuration file.  See the "Obtaining NetSurf's
  dependencies" section for specifics.
  
  Once done, to build Framebuffer NetSurf on a UNIX-like platform, simply run:

      $ make TARGET=framebuffer

  If that produces errors, you probably don't have some of NetSurf's build
  dependencies installed. See "Obtaining NetSurf's dependencies" below.
  Or turn off the complaining features in your Makefile.config.  You may
  need to "make clean" before attempting to build after installing the 
  dependencies.

  Run NetSurf by executing the "nsfb" program:

      $ ./nsfb

  | Note: NetSurf uses certain resources at run time.  In order to find these
  |       resources, it searches three locations:
  |
  |           1. ~/.netsurf/
  |           2. $NETSURFRES/
  |           3. /usr/share/netsurf/
  |
  |       In the build tree, the resources are located at
  |
  |           framebuffer/res
  |
  |       Setting $NETSURFRES to point at the resources in the build tree
  |       will enable you to run NetSurf from here without installation.
  |       To do this, run:
  |
  |           export NETSURFRES=`pwd`/framebuffer/res


  Fonts
=======

  The framebuffer port currently has two choices for font
  handling. The font handler may be selected at compile time by using
  the NETSURF_FB_FONTLIB configuration key. Currently supported values
  are internal and freetype

  Internal
----------

  The internal font system has a single built in monospaced face with
  CP467 encoding. The internal font plotter requires no additional
  resources and is very fast, it is also aesthetically unappealing.

  Freetype
----------

  The freetype font system (freetype version 2 API is used) has
  support for a number of different font file formats and faces. The
  framebuffer font handler takes advantage of the freetype library
  caching system to give good performance. 

  The font glyphs are, by default, rendered as 256 level transparency
  which gives excellent visual results even on small font sizes.

  The default font is the DejaVu trutype font set. The default path they
  are sourced from is /usr/share/fonts/truetype/ttf-dejavu/ . 

  The compiled in default paths may be altered by setting values in
  the user configuration makefile Makefile.config. These values must
  be set to the absolute path of the relevant font file including its
  .ttf extension. The variables are:

  NETSURF_FB_FONT_SANS_SERIF
  NETSURF_FB_FONT_SANS_SERIF_BOLD
  NETSURF_FB_FONT_SANS_SERIF_ITALIC
  NETSURF_FB_FONT_SANS_SERIF_ITALIC_BOLD
  NETSURF_FB_FONT_SERIF
  NETSURF_FB_FONT_SERIF_BOLD
  NETSURF_FB_FONT_MONOSPACE
  NETSURF_FB_FONT_MONOSPACE_BOLD
  NETSURF_FB_FONT_CURSIVE
  NETSURF_FB_FONT_FANTASY
  
  The font selection may be changed by placing truetype font files
  in the resources path. The resource files will be the generic names
  sans_serif.ttf, sans_serif_bold.ttf etc. 

  The font system is configured at runtime by several options. The
  fb_font_monochrome option causes the renderer to use monochrome
  glyph rendering which is faster to plot but slower to render and
  much less visually appealing. 

  The remaining seven options control the files to be used for font faces.

  fb_face_sans_serif - The sans serif face
  fb_face_sans_serif_bold - The bold sans serif face
  fb_face_sans_serif_italic - The italic sans serif face
  fb_face_sans_serif_italic_bold - The bold italic sans serif face.
  fb_face_serif - The serif font
  fb_serif_bold - The bold serif font
  fb_face_monospace - The monospaced font
  fb_face_monospace_bold - The bold monospaced font
  fb_face_cursive - The cursive font
  fb_face_fantasy - The fantasy font

  Old Freetype
--------------

  The framebuffer port Freetype font implementation was constructed
  using a modern version of the library (2.3.5) to use versions 2.2.1
  and prior the following patch is necessary.


Index: framebuffer/font_freetype.c
===================================================================
--- framebuffer/font_freetype.c	(revision 6750)
+++ framebuffer/font_freetype.c	(working copy)
@@ -311,6 +311,7 @@
         FT_Glyph glyph;
         FT_Error error;
         fb_faceid_t *fb_face; 
+        FTC_ImageTypeRec trec; 
 
         fb_fill_scalar(style, &srec);
 
@@ -318,15 +319,24 @@
 
         glyph_index = FTC_CMapCache_Lookup(ft_cmap_cache, srec.face_id, fb_face->cidx, ucs4);
 
-        error = FTC_ImageCache_LookupScaler(ft_image_cache, 
-                                            &srec, 
-                                            FT_LOAD_RENDER | 
-                                            FT_LOAD_FORCE_AUTOHINT | 
-                                            ft_load_type, 
-                                            glyph_index, 
-                                            &glyph, 
-                                            NULL);
 
+	trec.face_id = srec.face_id;
+	if (srec.pixel) {
+		trec.width = srec.width;
+		trec.height = srec.height;
+	} else {
+		/* Convert from 1/64 pts to pixels */
+		trec.width = srec.width * css_screen_dpi / 64 / srec.x_res;
+		trec.height = srec.height * css_screen_dpi / 64 / srec.y_res;
+	}
+	trec.flags = FT_LOAD_RENDER | FT_LOAD_FORCE_AUTOHINT | ft_load_type;
+
+	error = FTC_ImageCache_Lookup(ft_image_cache,
+				      &trec,
+				      glyph_index,
+				      &glyph,
+				      NULL);
+
         return glyph;
 }


  Selecting a frontend and appropriate options  
==============================================  

  The framebuffer port interfaces to its input and output devices
  using the NetSurf Framebuffer library (libnsfb). This library
  provides an abstraction layer to input and output devices.

  The surface used by libnsfb is selected by using the -f switch to
  NetSurf when executed. A surface in this context is simply the
  combination of input and output devices.

  A surface output device may be any linearly mapped area of
  memory. The framebuffer may be treated as values at 32, 16 or 8 bits
  per pixel. The input device is typically selected to complement the
  output device and is completely specific to the surface.

  There are several configuration options which may influence the
  framebuffer surfaces. These are:

    fb_refresh - The refresh rate (for physical displays)
    fb_depth - The depth (in bits per pixel) of the framebuffer
    window_width - The width of the framebuffer
    window_height - The height of the framebuffer

  The defaults are for 800 by 600 pixels at 16bpp and 70Hz refresh rate.

  The documentation of libnsfb should be consulted for futher
  information about supported frontends and their configuration.
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Build Instructions for GTK NetSurf
==================================

This document provides instructions for building the GTK version of NetSurf
and provides guidance on obtaining NetSurf's build dependencies.

GTK NetSurf has been tested on Debian, Ubuntu, Fedora 8, FreeBSD, NetBSD and
Solaris 10.  NetSurf requires at minimum GTK 2.12.


Quick Start
-----------

See the QUICK-START document, which provides a simple environment with
which you can fetch, build and install NetSurf and its dependencies.

The QUICK-START is the recommended way to build NetSurf.


Manual building
---------------

If you can't follow the quick start instructions, you will have to build
NetSurf manually.  The instructions for doing this are given below.


Obtaining the build dependencies
--------------------------------

Many of NetSurf's dependencies are packaged on various operating systems.
The remainder must be installed manually.  Currently, some of the libraries
developed as part of the NetSurf project have not had official releases.
Hopefully they will soon be released with downloadable tarballs and packaged
in common distros.  For now, you'll have to make do with Git checkouts.

### Package installation

Debian-like OS:

    $ apt-get install libgtk2.0-dev libcurl3-dev libpng-dev 
    $ apt-get install librsvg2-dev libjpeg-dev

If you want to build with gtk 3 replace libgtk2.0-dev with libgtk-3-dev 

Recent OS versions might need libcurl4-dev instead of libcurl3-dev but
note that when it has not been built with OpenSSL, the SSL_CTX is not
available and results that certification details won't be presented in case
they are invalid.  But as this is currently unimplemented in the GTK
flavour of NetSurf, this won't make a difference at all.

Fedora:

    $ yum install curl-devel libpng-devel
    $ yum install librsvg2-devel expat-devel

Other:

You'll need to install the development resources for libglade2, libcurl3,
libpng and librsvg.


### Preparing your workspace

NetSurf has a number of libraries which must be built in-order and
installed into your workspace. Each library depends on a core build
system which NetSurf projects use. This build system relies on the
presence of things like pkg-config to find libraries and also certain
environment variables in order to work correctly.

Assuming you are preparing a workspace in /home/netsurf/workspace then
the following steps will set you up:

### Make the workspace directory and change to it

    $ mkdir -p ${HOME}/netsurf/workspace
    $ cd ${HOME}/netsurf/workspace

### Make the temporary install space

    $ mkdir inst

### Make an environment script

    $ cat > env.sh <<'EOF'
      export PKG_CONFIG_PATH=${HOME}/netsurf/workspace/inst/lib/pkgconfig::
      export LD_LIBRARY_PATH=${LD_LIBRARY_PATH}:${HOME}/netsurf/workspace/inst/lib
      export PREFIX=${HOME}/netsurf/workspace/inst
      EOF

### Change to workspace and source the environment

Whenever you wish to start development in a new shell, run the following:

    $ cd ${HOME}/netsurf/workspace
    $ source env.sh

From here on, any commands in this document assume you have sourced your
shell environment.


### The NetSurf project's libraries

The NetSurf project has developed several libraries which are required by
the browser. These are:

| BuildSystem    | Shared build system, needed to build the other libraries |
| LibParserUtils | Parser building utility functions                        |
| LibWapcaplet   | String internment                                        |
| Hubbub         | HTML5 compliant HTML parser                              |
| LibCSS         | CSS parser and selection engine                          |
| LibNSGIF       | GIF format image decoder                                 |
| LibNSBMP       | BMP and ICO format image decoder                         |
| LibROSprite    | RISC OS Sprite format image decoder                      |

To fetch each of these libraries, run the appropriate commands from the
Docs/LIBRARIES file, from within your workspace directory.

To build and install these libraries, simply enter each of their directories
and run:

    $ make install

> Note:
> 
> We advise enabling iconv() support in libparserutils, which vastly
> increases the number of supported character sets.  To do this,
> create a file called Makefile.config.override in the libparserutils
> directory, containing the following line:
>
>     CFLAGS += -DWITH_ICONV_FILTER
>
> For more information, consult the libparserutils README file.

Now you should have all the NetSurf project libraries built and installed.


### Getting the NetSurf source

From your workspace directory, run the following command to get the NetSurf
source:

    $ git clone git://git.netsurf-browser.org/netsurf.git

And change to the 'netsurf' directory:

    $ cd netsurf

Building and executing NetSurf
------------------------------

First of all, you should examine the options in Makefile.defaults
and gtk/Makefile.defaults and enable and disable relevant features
as you see fit by editing a Makefile.config file.

Some of these options can be automatically detected and used, and
where this is the case they are set to such.  Others cannot be
automatically detected from the Makefile, so you will either need to
install the dependencies, or set them to NO.

You should then obtain NetSurf's dependencies, keeping in mind which options
you have enabled in the configuration file.  See the next section for
specifics.

Once done, to build GTK NetSurf on a UNIX-like platform, simply run:

    $ make

If that produces errors, you probably don't have some of NetSurf's
build dependencies installed. See "Obtaining NetSurf's dependencies"
below. Or turn off the complaining features in a Makefile.config
file. You may need to "make clean" before attempting to build after
installing the dependencies.

Run NetSurf by executing "nsgtk3":

    $ ./nsgtk3


### Builtin resources

There are numerous resources that accompany NetSurf, such as the
image files for icons, cursors and the ui builder files that
construct the browsers interface.

Some of these resources can be compiled into the browser executable
removing the need to install these resources separately. The GLib
library on which GTK is based provides this functionality to
NetSurf.

Up until GLib version 2.32 only the GDK pixbuf could be integrated
in this way and is controlled with the NETSURF_USE_INLINE_PIXBUF
variable (set in makefile.config).

Glib version 2.32 and later integrated support for any file to be a
resource while depreciating the old inline pixbuf interface. NetSurf
gtk executables can integrate many resources using this interface,
configuration is controlled with the NETSURF_USE_GRESOURCE variable.

Loading from file is the fallback if a resource has not been
compiled in, because of this if both of these features are
unavailable (or disabled) NetSurf will automatically fall back to
loading all its resources from files.

The resource initialisation within the browser ensures it can access
all the resources at start time, however it does not verify the
resources are valid so failures could still occur subsequently. This
is especially true for file based resources as they can become
inaccessible after initialisation.


Note for packagers
------------------

If you are packaging NetSurf, see the PACKAGING-GTK document.
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--------------------------------------------------------------------------------
  Build Instructions for BeOS and Haiku NetSurf               13 February 2010
--------------------------------------------------------------------------------

  This document provides instructions for building the BeOS and Haiku version 
  of NetSurf and provides guidance on obtaining NetSurf's build dependencies.

  BeOS NetSurf has been tested on Zeta and Haiku only for now. There are still some
  issues to sort out for other BeOS versions.

  Quick Start
=============

  See the QUICK-START document, which provides a simple environment with
  which you can fetch, build and install NetSurf and its dependencies.

  The QUICK-START is the recommended way to build NetSurf for Haiku. BeOS needs too much manual
  hacking to be built this way.


  Manual building
================================

  To build NetSurf on a BeOS, provided you have the relevant
  build dependencies installed, simply run:

      $ make

  If that produces errors, you probably don't have some of NetSurf's build
  dependencies installed. See "Obtaining NetSurf's dependencies" below. You
  may need to "make clean" before attempting to build after installing the 
  dependencies. Also note BeOS has an old make command that won't work, see 
  below.


  Obtaining NetSurf's dependencies
==================================

  Many of NetSurf's dependencies are either installed or available for BeOS and 
  Haiku. The remainder must be installed manually.

  The NetSurf project's libraries
---------------------------------

  The NetSurf project has developed several libraries which are required by
  the browser. These are:

  BuildSystem     --  Shared build system, needed to build the other libraries
  LibParserUtils  --  Parser building utility functions
  LibWapcaplet    --  String internment
  Hubbub          --  HTML5 compliant HTML parser
  LibCSS          --  CSS parser and selection engine
  LibNSGIF        --  GIF format image decoder
  LibNSBMP        --  BMP and ICO format image decoder
  LibROSprite     --  RISC OS Sprite format image decoder

  To fetch each of these libraries, run the appropriate commands from the
  Docs/LIBRARIES file, from within your workspace directory.

  To build and install these libraries, simply enter each of their directories
  and run:
  
      $ make install

  | Note: We advise enabling iconv() support in libparserutils, which vastly
  |       increases the number of supported character sets.  To do this,
  |       create a file called Makefile.config.override in the libparserutils
  |       directory, containing the following line:
  |
  |           CFLAGS += -DWITH_ICONV_FILTER
  |
  |       For more information, consult the libparserutils README file.

  TODO: add some more here.

  Additional requirements for BeOS
==================================

  On Haiku, other libraries and tools are either shipped with the system or available through the
  package repositories. For BeOS based systems, you will need to install and update all the
  required tools, as described below.

  rc
----

  Building NetSurf needs the Haiku resource compiler (rc), that allows 
  importing files from resource definitions (.rdef).

      $ cd <haiku-trunk-directory>
      $ TARGET_PLATFORM=r5 jam -q rc
      $ cp generated/objects/dano/x86/release/tools/rc/rc  /boot/home/config/bin/


  GNU make 3.81
---------------

  BeOS has an old make tool, which won't work when building NetSurf.
  Haiku has 3.81 which is the one that works. For BeOS, one has to replace 
  the original make with one built from the Haiku tree, or install it as gmake:

      $ cd <haiku-trunk-directory>
      $ TARGET_PLATFORM=r5 jam -q make
      $ cp generated/objects/r5/x86/release/bin/make/make /boot/home/config/bin/gmake


  cURL
------

  NetSurf uses cURL to fetch files from the network. 
  There is a patch against the official version on HaikuPorts.

  TODO


  libpng
--------

  NetSurf uses libPNG to display PNG files.
  It should build just fine on BeOS.


  libjpeg
---------

  NetSurf uses libjpeg to display JPEG files.
  It should already be available in your dev kit.


  OpenSSL
----------

  NetSurf uses OpenSSL for encrypted transfers.


  General requirements
----------------------

  There is currently an issue on stdbool.h (unsigned char bool vs enum bool) 
  which needs to be fixed, for now one can use the Haiku version of the header 
  and copy it over the gcc-provided one.
      $ cd <haiku-trunk-directory>
      $ cp headers/build/gcc-2.95.3/stdbool.h /boot/develop/tools/gnupro/lib/gcc-lib/i586-pc-beos/2.95.3-beos-060710/include/stdbool.h


  NetSurf might build on BeOS R5 but probably won't work on anything else than 
  BONE. 
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--------------------------------------------------------------------------------
  Build Instructions for Windows NetSurf                      13 February 2010
--------------------------------------------------------------------------------

  This document provides instructions for building the Windows version
  of NetSurf and provides guidance on obtaining NetSurf's build
  dependencies.

  Windows NetSurf has been tested on Wine and Vista.


  Building and executing NetSurf
================================

  The windows netsurf port uses the MinGW (Minimal GNU on Windows)
  system as its build infrastructure. This allows the normal netsurf
  build process to be used.

  The method outlined here to create executables cross compiles
  windows executable from a Linux OS host.

  First of all, you should examine the contents of Makefile.defaults
  and enable and disable relevant features as you see fit by creating
  a Makefile.config file.  Some of these options can be automatically
  detected and used, and where this is the case they are set to such.
  Others cannot be automatically detected from the Makefile, so you
  will either need to install the dependencies, or set them to NO.
  
  You should then obtain NetSurf's dependencies, keeping in mind which
  options you have enabled in the configuration file.  See the next
  section for specifics.
  
  Once done, to build windows NetSurf on a UNIX-like platform, simply run:

      $ export MINGW_PREFIX=i586-mingw32msvc-
      $ export MINGW_INSTALL_ENV=/usr/i586-mingw32msvc/
      $ make TARGET=windows

  If that produces errors, you probably don't have some of NetSurf's
  build dependencies installed. See "Obtaining NetSurf's dependencies"
  below. Or turn off the complaining features in a Makefile.config
  file. You may need to "make clean" before attempting to build after
  installing the dependencies.

  You will need the libgnurx-0.dll from /usr/i586-mingw32msvc/bin/
  copied next to the exe and the windows/res directory available, also
  next to the executable.

  Run NetSurf by executing it:

      $ wine NetSurf.exe

  The staticaly linked binary which is generated may be several
  megabytes in size, this can be reduced by stripping the binary.

      $ i586-mingw32msvc-strip NetSurf.exe 


  Obtaining NetSurf's build dependencies
========================================

  Package installation
----------------------

  Debian-based OS:

  The mingw cross compilation tools are required. These can be
  installed as pakages on Debian/Ubuntu systems:

      $ sudo apt-get install mingw32 mingw32-binutils mingw32-runtime

  These provide a suitable set of compilers and headers including the win32 API.

  The includes and associated libraries are installed in
  /usr/i586-mingw32msvc/ Which is where the build system will include
  files from by default. The packages at time of writing only target
  32bit windows builds.

  Other:

  For other OS the apropriate packages and environment must be installed.

  pkg-config
------------

  A pkg-config wrapper script is required to make things easier

cat > /usr/i586-mingw32msvc/bin/pkg-config <<EOF
#!/bin/bash
export PKG_CONFIG_LIBDIR=/usr/i586-mingw32msvc/lib/pkgconfig
/usr/bin/pkg-config $*
EOF


  Base libraries
----------------

  Unlike other OS the base libraries and their dependancies need to be
  built and installed.

  The instructions given here assume you will be installing on a
  Debian derived OS using the mingw32 packages. The libraries should
  be unpacked and built from a suitable temporary directory.

  zlib:
  
      $ apt-get source zlib1g
      $ cd zlib-1.2.3.3.dfsg
      $ CC=i586-mingw32msvc-gcc AR=i586-mingw32msvc-ar RANLIB=i586-mingw32msvc-ranlib CFLAGS="-DNO_FSEEKO" ./configure --prefix=/usr/i586-mingw32msvc/
      $ make
      $ sudo make install

  libiconv:

      $ wget http://ftp.gnu.org/pub/gnu/libiconv/libiconv-1.13.1.tar.gz
      $ tar -zxf libiconv-1.13.1.tar.gz
      $ cd libiconv-1.13.1
      $ ./configure --prefix=/usr/i586-mingw32msvc/ --host=i586-mingw32msvc --disable-shared
      $ make
      $ sudo make install

  regex:

      $ wget http://kent.dl.sourceforge.net/project/mingw/Other/UserContributed/regex/mingw-regex-2.5.1/mingw-libgnurx-2.5.1-src.tar.gz
      $ tar -zxf mingw-libgnurx-2.5.1-src.tar.gz
      $ cd mingw-libgnurx-2.5.1
      $ ./configure --prefix=/usr/i586-mingw32msvc/ --host=i586-mingw32msvc
      $ make
      $ sudo make install

  openssl:

      $ wget http://www.openssl.org/source/openssl-1.0.0a.tar.gz
      $ tar -zxf openssl-1.0.0a.tar.gz
      $ cd openssl-1.0.0a
      $ PATH=/usr/i586-mingw32msvc/bin/:$PATH ./Configure no-shared disable-capieng --prefix=/usr/i586-mingw32msvc/ mingw
      $ PATH=/usr/i586-mingw32msvc/bin/:$PATH make CC=i586-mingw32msvc-gcc RANLIB=i586-mingw32msvc-ranlib
      $ sudo make install

  libcurl:

      $ wget http://curl.haxx.se/download/curl-7.26.0.tar.gz
      $ tar -zxf curl-7.26.0.tar.gz
      $ cd curl-7.26.0
      $ LDFLAGS=-mwindows ./configure --prefix=/usr/i586-mingw32msvc/ --host=i586-mingw32msvc --disable-shared --disable-ldap --without-random
      $ make
      $ sudo make install

  libpng:

      $ wget http://kent.dl.sourceforge.net/project/libpng/libpng14/1.4.12/libpng-1.4.12.tar.gz
      $ tar -zxf libpng-1.4.12.tar.gz
      $ cd libpng-1.4.12
      $ ./configure --prefix=/usr/i586-mingw32msvc/ --host=i586-mingw32msvc
      $ make
      $ sudo make install

  libjpeg:

      $ wget http://www.ijg.org/files/jpegsrc.v8d.tar.gz
      $ tar -zxf jpegsrc.v8d.tar.gz
      $ cd jpeg-8d
      $ ./configure --prefix=/usr/i586-mingw32msvc/ --host=i586-mingw32msvc --disable-shared
      $ make
      $ sudo make install

  The NetSurf project's libraries
---------------------------------

  The NetSurf project has developed several libraries which are required by
  the browser. These are:

  LibParserUtils  --  Parser building utility functions
  LibWapcaplet    --  String internment
  Hubbub          --  HTML5 compliant HTML parser
  LibCSS          --  CSS parser and selection engine
  LibNSGIF        --  GIF format image decoder
  LibNSBMP        --  BMP and ICO format image decoder
  LibROSprite     --  RISC OS Sprite format image decoder

  To fetch each of these libraries, run the appropriate commands from the
  Docs/LIBRARIES file.

  To build and install these libraries.

  Ensure the MINGW_INSTALL_ENV variable is correctly set.

      $ export MINGW_INSTALL_ENV=/usr/i586-mingw32msvc/

 Then simply enter each of their directories and run:
  
      $ make TARGET=windows PREFIX=/usr/i586-mingw32msvc/
      $ sudo make TARGET=windows PREFIX=/usr/i586-mingw32msvc/ install

  Resources
-----------

  The windows resources may be rebuilt. Currently there is 1 object
  file included in the Git distribution of NetSurf that could be
  manually compiled

      $ cd windows/res
      $ i586-mingw32msvc-windres resource.rc -O coff -o resource.o
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Core Window Interface
=====================

The NetSurf core provides an optional API to frontend implementations
which allows a number of "standard" window content interfaces to be
provided.

The currently available user interfaces are:

 - Cookies
 - Global history
 - Hotlist
 - SSL certificate view (obsolete, but used as an example here)
 - local history

Although not currently included in future additional user interfaces
will be available for the main browser render.

To be clear these are generic implementations of this functionality
that any frontend may use. Frontends are free to implement these
interfaces in any manner as they see fit, the corewindow interface
simply provides a default.

core window API
---------------

The API is fairly simple and simply involves passing a callback table
and context pointer to the interface element being constructed.

The header that defines the callback interface is netsurf/core_window.h 

The callback table contains five function pointer interfaces which the
frontend must implement for the core.

 - invalidate
      invalidate an area of a window

 - update_size
      Update the limits of the window 

 - scroll_visible
      Scroll the window to make area visible

 - get_window_dimensions
      Get window viewport dimensions

 - drag_status
      Inform corewindow owner of drag status

Each callback will be passed the context pointer for the corewindow
instance and the relevant additional information necessary to perform
the operation.

Each exported user interface element wraps this generic interface with
a concrete implementation. For example the SSL certificate viewer is
initialised with:

    nserror sslcert_viewer_init(struct core_window_callback_table *cw_t,
                                void *core_window_handle,
                                struct sslcert_session_data *ssl_d);

This call creates a context which will display and navigate the ssl
session data passed. The frontend must service the callbacks from the
core to provide the necessary interactions with the frontend windowing
system.

These actions should ideally use the standard frontend window
processing. So for the GTK frontend when the core calls the invalidate
operation it simply marks the area passed as damaged (using
gtk_widget_queue_draw_area()) and lets the standard expose event cause
the redraw to occur.

If the frontend needs to redraw an area of a window (perhaps an expose
event occurred or the window has had an area marked as invalid) it
must call the core window API wrappers implementation which will
perform the plot operations required to update an area of the window.

e.g in the case of ssl certificate viewer

    void sslcert_viewer_redraw(struct sslcert_session_data *ssl_d,
                               int x, int y, struct rect *clip,
                               const struct redraw_context *ctx);

would perform the plot operations for that SSL data window.

Usage
-----

The usage pattern that is expected is for a frontend to create a core
window implementation that implements the necessary five API in a
generic way and allows the frontend to provide the specific
specialisation for each of the user interface elements it wishes to
use (cookies, SSL viewer etc).

The GTK frontend for example:

has source corewindow.[ch] which implement the five core callbacks
using generic GTK operations (invalidate calls
gtk_widget_queue_draw_area() etc.) and then provides additional
operations on a GTK drawing area object to attach expose event
processing, keypress processing etc.

The GTK corewindow (not to be confused with the core window API
itself, this is purely the gtk wrapper) is used by ssl_cert.c which
creates a nsgtk_crtvrfy_window structure containing the
nsgtk_corewindow structure. It attaches actual GTK window handles to
this structure and populates elements of nsgtk_corewindow and then
calls sslcert_viewer_init() directly.

frontend skeleton
-----------------

An example core window implementation for a frontend ssl certificate
viewer is presented here. This implements the suggested usage above
and provides generic corewindow helpers.


frontends/example/corewindow.h
------------------------------

    /*
     * Copyright 2016 Vincent Sanders <vince@netsurf-browser.org>
     *
     * This file is part of NetSurf, http://www.netsurf-browser.org/
     *
     * NetSurf is free software; you can redistribute it and/or modify
     * it under the terms of the GNU General Public License as published by
     * the Free Software Foundation; version 2 of the License.
     *
     * NetSurf is distributed in the hope that it will be useful,
     * but WITHOUT ANY WARRANTY; without even the implied warranty of
     * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
     * GNU General Public License for more details.
     *
     * You should have received a copy of the GNU General Public License
     * along with this program.  If not, see <http://www.gnu.org/licenses/>.
     */
    
    #ifndef EXAMPLE_COREWINDOW_H
    #define EXAMPLE_COREWINDOW_H
    
    #include "netsurf/core_window.h"
    
    /**
     * example core window state
     */
    struct example_corewindow {
    
    
            /*
             * Any variables common to any frontend window would go here.
             * e.g. drawing area handles, toolkit pointers or other state
             */
            example_toolkit_widget *tk_widget;
    
    
    
            /** drag status set by core */
            core_window_drag_status drag_status;
    
            /** table of callbacks for core window operations */
            struct core_window_callback_table *cb_table;
    
            /**
             * callback to draw on drawable area of example core window
             *
             * \param example_cw The example core window structure.
             * \param r The rectangle of the window that needs updating.
             * \return NSERROR_OK on success otherwise apropriate error code
             */
            nserror (*draw)(struct example_corewindow *example_cw, struct rect *r);
    
            /**
             * callback for keypress on example core window
             *
             * \param example_cw The example core window structure.
             * \param nskey The netsurf key code.
             * \return NSERROR_OK if key processed,
             *         NSERROR_NOT_IMPLEMENTED if key not processed
             *         otherwise apropriate error code
             */
            nserror (*key)(struct example_corewindow *example_cw, uint32_t nskey);
    
            /**
             * callback for mouse event on example core window
             *
             * \param example_cw The example core window structure.
             * \param mouse_state mouse state
             * \param x location of event
             * \param y location of event
             * \return NSERROR_OK on sucess otherwise apropriate error code.
             */
            nserror (*mouse)(struct example_corewindow *example_cw, browser_mouse_state mouse_state, int x, int y);
    };
    
    /**
     * initialise elements of example core window.
     *
     * As a pre-requisite the draw, key and mouse callbacks must be defined
     *
     * \param example_cw A example core window structure to initialise
     * \return NSERROR_OK on successful initialisation otherwise error code.
     */
    nserror example_corewindow_init(struct example_corewindow *example_cw);
    
    /**
     * finalise elements of example core window.
     *
     * \param example_cw A example core window structure to initialise
     * \return NSERROR_OK on successful finalisation otherwise error code.
     */
    nserror example_corewindow_fini(struct example_corewindow *example_cw);
    
    #endif

frontends/example/corewindow.c
------------------------------

    /*
     * Copyright 2016 Vincent Sanders <vince@netsurf-browser.org>
     *
     * This file is part of NetSurf, http://www.netsurf-browser.org/
     *
     * NetSurf is free software; you can redistribute it and/or modify
     * it under the terms of the GNU General Public License as published by
     * the Free Software Foundation; version 2 of the License.
     *
     * NetSurf is distributed in the hope that it will be useful,
     * but WITHOUT ANY WARRANTY; without even the implied warranty of
     * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
     * GNU General Public License for more details.
     *
     * You should have received a copy of the GNU General Public License
     * along with this program.  If not, see <http://www.gnu.org/licenses/>.
     */
    
    /**
     * file
     * EXAMPLE generic core window interface.
     *
     * Provides interface for core renderers to the example toolkit drawable area.
     *
     * This module is an object that must be encapsulated. Client users
     * should embed a struct example_corewindow at the beginning of their
     * context for this display surface, fill in relevant data and then
     * call example_corewindow_init()
     *
     * The example core window structure requires the callback for draw, key and
     * mouse operations.
     */
    
    #include <assert.h>
    #include <string.h>
    #include <math.h>
    
    #include "utils/log.h"
    #include "utils/utils.h"
    #include "utils/messages.h"
    #include "utils/utf8.h"
    #include "netsurf/keypress.h"
    #include "netsurf/mouse.h"
    #include "netsurf/plot_style.h"
    
    /* extremely likely there will be additional headers required in a real frontend */
    #include "example/corewindow.h"
    
    
    /* toolkit event handlers that do generic things and call internal callbacks */
    
    
    static bool
    example_cw_mouse_press_event(toolkit_widget *widget, toolkit_button bt, int x, int y, void *ctx)
    {
            struct example_corewindow *example_cw = (struct example_corewindow *)ctx;
    
            example_cw->mouse(example_cw, state, x, y);
    
            return true;
    }
    
    static bool
    example_cw_keyrelease_event(toolkit_widget *widget, void *ctx)
    {
            struct example_corewindow *example_cw = (struct example_corewindow *)ctx;
    
            example_cw->key(example_cw, keycode);
    
            return true;
    }
    
    
    
    /* signal handler for toolkit window redraw */
    static bool
    example_cw_draw_event(toolkit_widget *widget,
                          toolkit_area *tk_area,
                          void *ctx)
    {
            struct example_corewindow *example_cw = (struct example_corewindow *)ctx;
            struct rect clip;
    
            clip.x0 = tk_area.x;
            clip.y0 = tk_area.y;
            clip.x1 = tk_area.width;
            clip.y1 = tk_area.height;
    
            example_cw->draw(example_cw, &clip);
    
            return true;
    }
    
    
    /**
     * callback from core to request a redraw
     */
    static nserror
    example_cw_invalidate(struct core_window *cw, const struct rect *r)
    {
            struct example_corewindow *example_cw = (struct example_corewindow *)cw;
    
            toolkit_widget_queue_draw_area(example_cw->widget,
                                           r->x0, r->y0,
                                           r->x1 - r->x0, r->y1 - r->y0);
    }
    
    
    static void
    example_cw_update_size(struct core_window *cw, int width, int height)
    {
            struct example_corewindow *example_cw = (struct example_corewindow *)cw;
    
            toolkit_widget_set_size_request(EXAMPLE_WIDGET(example_cw->drawing_area),
                                        width, height);
    }
    
    
    static void
    example_cw_scroll_visible(struct core_window *cw, const struct rect *r)
    {
            struct example_corewindow *example_cw = (struct example_corewindow *)cw;
    
            toolkit_scroll_widget(example_cw->widget, r);
    }
    
    
    static void
    example_cw_get_window_dimensions(struct core_window *cw, int *width, int *height)
    {
            struct example_corewindow *example_cw = (struct example_corewindow *)cw;
    
            *width = toolkit_get_widget_width(example_cw->widget);
            *height = toolkit_get_widget_height(example_cw->widget);
    }
    
    
    static void
    example_cw_drag_status(struct core_window *cw, core_window_drag_status ds)
    {
            struct example_corewindow *example_cw = (struct example_corewindow *)cw;
            example_cw->drag_status = ds;
    }
    
    
    struct core_window_callback_table example_cw_cb_table = {
            .invalidate = example_cw_invalidate,
            .update_size = example_cw_update_size,
            .scroll_visible = example_cw_scroll_visible,
            .get_window_dimensions = example_cw_get_window_dimensions,
            .drag_status = example_cw_drag_status
    };
    
    /* exported function documented example/corewindow.h */
    nserror example_corewindow_init(struct example_corewindow *example_cw)
    {
            /* setup the core window callback table */
            example_cw->cb_table = &example_cw_cb_table;
    
            /* frontend toolkit specific method of causing example_cw_draw_event to be called when a drawing operation is required */
            toolkit_connect_draw_event(example_cw->tk_widget,
                               example_cw_draw_event,
                               example_cw);
    
            /* frontend toolkit specific method of causing example_cw_button_press_event to be called when a button press occours */
            toolkit_connect_button_press_event(example_cw->tk_widget,
                                       example_cw_button_press_event,
                                       example_cw);
    
            /* frontend toolkit specific method of causing example_cw_button_release_event to be called when a button release occours */
            toolkit_connect_button_release_event(example_cw->tk_widget,
                                         example_cw_button_release_event,
                                         example_cw);
    
            /* frontend toolkit specific method of causing example_cw_motion_notify_event to be called when there is motion over the widget */
            toolkit_connect_motion_event(example_cw->tk_widget,
                                 example_cw_motion_notify_event,
                                 example_cw);
    
            /* frontend toolkit specific method of causing example_cw_key_press_event to be called when a key press occours */
            toolkit_connect_button_press_event(example_cw->tk_widget,
                                       example_cw_key_press_event,
                                       example_cw);
    
            /* frontend toolkit specific method of causing example_cw_key_release_event to be called when a key release occours */
            toolkit_connect_button_release_event(example_cw->tk_widget,
                                         example_cw_key_release_event,
                                         example_cw);
    
    
            return NSERROR_OK;
    }
    
    /* exported interface documented in example/corewindow.h */
    nserror example_corewindow_fini(struct example_corewindow *example_cw)
    {
            return NSERROR_OK;
    }


frontends/example/ssl_cert.h
----------------------------

    /*
     * Copyright 2016 Vincent Sanders <vince@netsurf-browser.org>
     *
     * This file is part of NetSurf, http://www.netsurf-browser.org/
     *
     * NetSurf is free software; you can redistribute it and/or modify
     * it under the terms of the GNU General Public License as published by
     * the Free Software Foundation; version 2 of the License.
     *
     * NetSurf is distributed in the hope that it will be useful,
     * but WITHOUT ANY WARRANTY; without even the implied warranty of
     * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
     * GNU General Public License for more details.
     *
     * You should have received a copy of the GNU General Public License
     * along with this program.  If not, see <http://www.gnu.org/licenses/>.
     */
    
    #ifndef NETSURF_EXAMPLE_SSL_CERT_H
    #define NETSURF_EXAMPLE_SSL_CERT_H 1
    
    struct nsurl;
    struct ssl_cert_info;
    
    /**
     * Prompt the user to verify a certificate with issuse.
     *
     * \param url The URL being verified.
     * \param certs The certificate to be verified
     * \param num The number of certificates to be verified.
     * \param cb Callback upon user decision.
     * \param cbpw Context pointer passed to cb
     * \return NSERROR_OK or error code if prompt creation failed.
     */
    nserror example_cert_verify(struct nsurl *url, const struct ssl_cert_info *certs, unsigned long num, nserror (*cb)(bool proceed, void *pw), void *cbpw);
    
    #endif

frontends/example/ssl_cert.c
----------------------------

    /*
     * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
     *
     * This file is part of NetSurf, http://www.netsurf-browser.org/
     *
     * NetSurf is free software; you can redistribute it and/or modify
     * it under the terms of the GNU General Public License as published by
     * the Free Software Foundation; version 2 of the License.
     *
     * NetSurf is distributed in the hope that it will be useful,
     * but WITHOUT ANY WARRANTY; without even the implied warranty of
     * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
     * GNU General Public License for more details.
     *
     * You should have received a copy of the GNU General Public License
     * along with this program.  If not, see <http://www.gnu.org/licenses/>.
     */
    
    /**
     * file
     * Implementation of example certificate viewing using example core windows.
     */
    
    #include <stdint.h>
    #include <stdlib.h>
    
    #include "utils/log.h"
    #include "netsurf/keypress.h"
    #include "netsurf/plotters.h"
    #include "desktop/sslcert_viewer.h"
    
    #include "example/corewindow.h"
    
    
    /**
     * EXAMPLE certificate viewing window context
     */
    struct example_crtvrfy_window {
            /** example core window context */
            struct example_corewindow core;
    
            /** SSL certificate viewer context data */
            struct sslcert_session_data *ssl_data;
    };
    
    /**
     * destroy a previously created certificate view
     */
    static nserror example_crtvrfy_destroy(struct example_crtvrfy_window *crtvrfy_win)
    {
            nserror res;
    
            res = sslcert_viewer_fini(crtvrfy_win->ssl_data);
            if (res == NSERROR_OK) {
                    res = example_corewindow_fini(&crtvrfy_win->core);
                    toolkit_windown_destroy(crtvrfy_win->window);
                    free(crtvrfy_win);
            }
            return res;
    }
    
    static void
    example_crtvrfy_accept(ExampleButton *w, gpointer data)
    {
            struct example_crtvrfy_window *crtvrfy_win;
            crtvrfy_win = (struct example_crtvrfy_window *)data;
    
            sslcert_viewer_accept(crtvrfy_win->ssl_data);
    
            example_crtvrfy_destroy(crtvrfy_win);
    }
    
    static void
    example_crtvrfy_reject(ExampleWidget *w, gpointer data)
    {
            struct example_crtvrfy_window *crtvrfy_win;
            crtvrfy_win = (struct example_crtvrfy_window *)data;
    
            sslcert_viewer_reject(crtvrfy_win->ssl_data);
    
            example_crtvrfy_destroy(crtvrfy_win);
    }
    
    
    /**
     * callback for mouse action for certificate verify on core window
     *
     * \param example_cw The example core window structure.
     * \param mouse_state netsurf mouse state on event
     * \param x location of event
     * \param y location of event
     * \return NSERROR_OK on success otherwise apropriate error code
     */
    static nserror
    example_crtvrfy_mouse(struct example_corewindow *example_cw,
                        browser_mouse_state mouse_state,
                        int x, int y)
    {
            struct example_crtvrfy_window *crtvrfy_win;
            /* technically degenerate container of */
            crtvrfy_win = (struct example_crtvrfy_window *)example_cw;
    
            sslcert_viewer_mouse_action(crtvrfy_win->ssl_data, mouse_state, x, y);
    
            return NSERROR_OK;
    }
    
    /**
     * callback for keypress for certificate verify on core window
     *
     * \param example_cw The example core window structure.
     * \param nskey The netsurf key code
     * \return NSERROR_OK on success otherwise apropriate error code
     */
    static nserror
    example_crtvrfy_key(struct example_corewindow *example_cw, uint32_t nskey)
    {
            struct example_crtvrfy_window *crtvrfy_win;
    
            /* technically degenerate container of */
            crtvrfy_win = (struct example_crtvrfy_window *)example_cw;
    
            if (sslcert_viewer_keypress(crtvrfy_win->ssl_data, nskey)) {
                    return NSERROR_OK;
            }
            return NSERROR_NOT_IMPLEMENTED;
    }
    
    /**
     * callback on draw event for certificate verify on core window
     *
     * \param example_cw The example core window structure.
     * \param r The rectangle of the window that needs updating.
     * \return NSERROR_OK on success otherwise apropriate error code
     */
    static nserror
    example_crtvrfy_draw(struct example_corewindow *example_cw, struct rect *r)
    {
            struct redraw_context ctx = {
                    .interactive = true,
                    .background_images = true,
                    .plot = &example_plotters
            };
            struct example_crtvrfy_window *crtvrfy_win;
    
            /* technically degenerate container of */
            crtvrfy_win = (struct example_crtvrfy_window *)example_cw;
    
            sslcert_viewer_redraw(crtvrfy_win->ssl_data, 0, 0, r, &ctx);
    
            return NSERROR_OK;
    }
    
    /* exported interface documented in example/ssl_cert.h */
    nserror example_cert_verify(struct nsurl *url,
                            const struct ssl_cert_info *certs,
                            unsigned long num,
                            nserror (*cb)(bool proceed, void *pw),
                            void *cbpw)
    {
            struct example_crtvrfy_window *ncwin;
            nserror res;
    
            ncwin = malloc(sizeof(struct example_crtvrfy_window));
            if (ncwin == NULL) {
                    return NSERROR_NOMEM;
            }
    
            res = toolkit_create_window(&ncwin->window);
            if (res != NSERROR_OK) {
                    LOG("SSL UI builder init failed");
                    free(ncwin);
                    return res;
            }
    
            /* store the widget that the toolkit is drawing into */
            ncwin->core.widget = toolkit_get_widget(ncwin->window, "SSLDrawingArea"));
    
            /* would typicaly setup toolkit accept/reject buttons etc. here */
            toolkit_connect_button_press(ncwin->tk_accept_button,
                                         example_crtvrfy_accept,
                                         ncwin);
    
    
            /* initialise example core window */
            ncwin->core.draw = example_crtvrfy_draw;
            ncwin->core.key = example_crtvrfy_key;
            ncwin->core.mouse = example_crtvrfy_mouse;
    
            res = example_corewindow_init(&ncwin->core);
            if (res != NSERROR_OK) {
                    free(ncwin);
                    return res;
            }
    
            /* initialise certificate viewing interface */
            res = sslcert_viewer_create_session_data(num, url, cb, cbpw, certs,
                                               &ncwin->ssl_data);
            if (res != NSERROR_OK) {
                    free(ncwin);
                    return res;
            }
    
            res = sslcert_viewer_init(ncwin->core.cb_table,
                                      (struct core_window *)ncwin,
                                      ncwin->ssl_data);
            if (res != NSERROR_OK) {
                    free(ncwin);
                    return res;
            }
    
            toolkit_widget_show(ncwin->window);
    
            return NSERROR_OK;
    }
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Development
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# Working with the team

Generally it is sensible to check with the other developers if you are
planning to make a change to NetSurf intended to be merged.

We are often about on the IRC channel but failing that the developer
mailing list is a good place to try.

All the project sources are held in [public git repositories](http://source.netsurf-browser.org/)

# Compilation environment

Compiling a development edition of NetSurf requires a POSIX style
environment. Typically this means a Linux based system although Free
BSD, Open BSD, Mac OS X and Haiku all known to work.

## Toolchains

Compilation for non POSIX toolkits/frontends (e.g. RISC OS) generally
relies upon a cross compilation environment which is generated using
the makefiles found in our
[toolchains](http://source.netsurf-browser.org/toolchains.git/)
repository. These toolchains are built by the Continuous Integration
(CI) system and the
[results of the system](http://ci.netsurf-browser.org/builds/toolchains/)
are published as a convenience.

## Quick setup

The [quick start guide](docs/quick-start.md) can be used to get a
development environment setup quickly and uses the
[env.sh](env_8sh_source.html) script the core team utilises.

## Manual setup

The Manual environment setup and compilation method is covered by the
details in the [netsurf libraries](docs/netsurf-libraries.md) document
for the core libraries and then one of the building documents for the
specific frontend.

- [Amiga Os cross](docs/building-AmigaCross.md) and [Amiga OS](docs/building-AmigaOS.md)
- [Framebuffer](docs/building-Framebuffer.md)
- [GTK](docs/building-GTK.md)
- [Haiku (BeOS)](docs/building-Haiku.md)
- [Windows Win32](docs/building-Windows.md)

These documents are sometimes not completely up to
date and the env.sh script should be considered canonical.

# Logging

The [logging](docs/logging.md) interface controls debug and error
messages not output through the GUI.

# Unit testing

NetSurf [unit tests](docs/unit-testing.md) provide basic test coverage
of many core parts of the browser code such as url parsing and utility
functions.

# Integration testing

NetSurf [integration tests](docs/integration-testing.md) use the
monkey frontend to operate the browser as a whole. These tests open
windows, navigate to websites and render contents as a user might.

# Documented API

The NetSurf code makes use of Doxygen for code documentation.

There are several documents which detail specific aspects of the
codebase and APIs.

## Core window

The [core window API](docs/core-window-interface.md) allows frontends
to use generic core code for user interface elements beyond the
browser render.

## Source object caching

The [source object caching](docs/source-object-backing-store.md)
provides a way for downloaded content to be kept on a persistent
storage medium such as hard disc to make future retrieval of that
content quickly.

# Javascript

Javascript provision is split into four parts:
- An engine that takes source code and executes it.
- Interfaces between the program and the web page.
- Browser support to retrieve and manage the source code to be executed.
- Browser support for the dispatch of events from user interface.

## Library

JavaScript is provided by integrating the duktape library. There are
[instructions](docs/updating-duktape.md) on how to update the library.

## Interface binding

In order for javascript programs to to interact with the page contents
it must use the Document Object Model (DOM) and Cascading Style Sheet
Object Model (CSSOM) API.

These interfaces are described using web Interface Description
Language (IDL) within the relevant specifications
(e.g. https://dom.spec.whatwg.org/).

Each interface described by the webIDL must be bound (connected) to
the browsers internal representation for the DOM or CSS, etc. The
process of [writing bindings](docs/jsbinding.md) is ongoing.
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# This shell fragment is intended for use in `bash` or `zsh`.  While it
# may work in other shells it is not meant to, and any misbehaviour is not
# considered a bug in that case.
#
# NetSurf Library, tool and browser development support script
#
# Copyright 2013-2017 Vincent Sanders <vince@netsurf-browser.org>
# Released under the MIT Licence
#
# This script allows NetSurf and its libraries to be built without
#   requiring installation into a system.
#
# Usage: source env.sh
#
# Controlling variables
#   HOST sets the target architecture for library builds
#   BUILD sets the building machines architecture
#   TARGET_WORKSPACE is the workspace directory to keep the sandboxes
#
# The use of HOST and BUILD here is directly comprable to the GCC
#   usage as described at:
#     http://gcc.gnu.org/onlinedocs/gccint/Configure-Terms.html
#

###############################################################################
# OS Package installation
###############################################################################

# deb packages for dpkg based systems
NS_DEV_DEB="build-essential pkg-config git gperf libcurl3-dev libpng-dev libjpeg-dev"
NS_TOOL_DEB="flex bison libhtml-parser-perl"
if [ "x${NETSURF_GTK_MAJOR}" = "x3" ]; then
    NS_GTK_DEB="libgtk-3-dev librsvg2-dev"
else
    NS_GTK_DEB="libgtk2.0-dev librsvg2-dev"
fi

# apt get commandline to install necessary dev packages
ns-apt-get-install()
{
    LIBCURL_OPENSSL_CONFLICTS="$(/usr/bin/apt-cache show libcurl4-openssl-dev | grep Conflicts | grep -o libssl1.0-dev)"
    if [ "x${LIBCURL_OPENSSL_CONFLICTS}" != "x" ]; then
        NS_DEV_DEB="${NS_DEV_DEB} libssl-dev"
    elif /usr/bin/apt-cache show libssl1.0-dev >/dev/null 2>&1; then
        NS_DEV_DEB="${NS_DEV_DEB} libssl1.0-dev"
    else
        NS_DEV_DEB="${NS_DEV_DEB} libssl-dev"
    fi
    sudo apt-get install $(echo ${NS_DEV_DEB} ${NS_TOOL_DEB} ${NS_GTK_DEB})
}


# packages for yum installer RPM based systems (tested on fedora 20)
NS_DEV_YUM_RPM="git gcc pkgconfig expat-devel openssl-devel gperf libcurl-devel perl-Digest-MD5-File libjpeg-devel libpng-devel"
NS_TOOL_YUM_RPM="flex bison"
if [ "x${NETSURF_GTK_MAJOR}" = "x3" ]; then
    NS_GTK_YUM_RPM="gtk3-devel librsvg2-devel"
else
    NS_GTK_YUM_RPM="gtk2-devel librsvg2-devel"
fi

# yum commandline to install necessary dev packages
ns-yum-install()
{
    sudo yum -y install $(echo ${NS_DEV_YUM_RPM} ${NS_TOOL_YUM_RPM} ${NS_GTK_YUM_RPM})
}


# packages for dnf installer RPM based systems (tested on fedora 25)
NS_DEV_DNF_RPM="java-1.8.0-openjdk-headless gcc clang pkgconfig libcurl-devel libjpeg-devel expat-devel libpng-devel openssl-devel gperf perl-HTML-Parser"
NS_TOOL_DNF_RPM="git flex bison ccache screen"
if [ "x${NETSURF_GTK_MAJOR}" = "x3" ]; then
    NS_GTK_DNF_RPM="gtk3-devel"
else
    NS_GTK_DNF_RPM="gtk2-devel"
fi

# dnf commandline to install necessary dev packages
ns-dnf-install()
{
    sudo dnf install $(echo ${NS_DEV_DNF_RPM} ${NS_TOOL_DNF_RPM} ${NS_GTK_DNF_RPM})
}


# packages for zypper installer RPM based systems (tested on openSUSE leap 42)
NS_DEV_ZYP_RPM="java-1_8_0-openjdk-headless gcc clang pkgconfig libcurl-devel libjpeg-devel libexpat-devel libpng-devel openssl-devel gperf perl-HTML-Parser"
NS_TOOL_ZYP_RPM="git flex bison gperf ccache screen"
if [ "x${NETSURF_GTK_MAJOR}" = "x3" ]; then
    NS_GTK_ZYP_RPM="gtk3-devel"
else
    NS_GTK_ZYP_RPM="gtk2-devel"
fi

# zypper commandline to install necessary dev packages
ns-zypper-install()
{
    sudo zypper install -y $(echo ${NS_DEV_ZYP_RPM} ${NS_TOOL_ZYP_RPM} ${NS_GTK_ZYP_RPM})
}


# Packages for Haiku install

# Haiku secondary arch suffix:
# empty for primary (gcc2 on x86) or "_x86" for gcc4 secondary.
HA=_x86

NS_DEV_HPKG="devel:libcurl${HA} devel:libpng${HA} devel:libjpeg${HA} devel:libcrypto${HA} devel:libiconv${HA} devel:libexpat${HA} cmd:pkg_config${HA} cmd:gperf html_parser"

# pkgman commandline to install necessary dev packages
ns-pkgman-install()
{
    pkgman install $(echo ${NS_DEV_HPKG})
}


# MAC OS X
NS_DEV_MACPORT="git expat openssl curl libjpeg-turbo libpng"

ns-macport-install()
{
    PATH=/opt/local/bin:/opt/local/sbin:$PATH sudo /opt/local/bin/port install $(echo ${NS_DEV_MACPORT})
}


# packages for FreeBSD install
NS_DEV_FREEBSDPKG="gmake curl"

# FreeBSD package install
ns-freebsdpkg-install()
{
    pkg install $(echo ${NS_DEV_FREEBSDPKG})
}


# generic for help text
NS_DEV_GEN="git, gcc, pkgconfig, expat library, openssl library, libcurl, perl, perl MD5 digest, libjpeg library, libpng library"
NS_TOOL_GEN="flex tool, bison tool"
if [ "x${NETSURF_GTK_MAJOR}" = "x3" ]; then
    NS_GTK_GEN="gtk+ 3 toolkit library, librsvg2 library"
else
    NS_GTK_GEN="gtk+ 2 toolkit library, librsvg2 library"
fi

# Generic OS package install
#  looks for package managers and tries to use them if present
ns-package-install()
{
    if [ -x "/usr/bin/zypper" ]; then
        ns-zypper-install
    elif [ -x "/usr/bin/apt-get" ]; then
        ns-apt-get-install
    elif [ -x "/usr/bin/dnf" ]; then
        ns-dnf-install
    elif [ -x "/usr/bin/yum" ]; then
        ns-yum-install
    elif [ -x "/bin/pkgman" ]; then
        ns-pkgman-install
    elif [ -x "/opt/local/bin/port" ]; then
        ns-macport-install
    elif [ -x "/usr/sbin/pkg" ]; then
        ns-freebsdpkg-install
    else
        echo "Unable to determine OS packaging system in use."
        echo "Please ensure development packages are installed for:"
        echo ${NS_DEV_GEN}"," ${NS_TOOL_GEN}"," ${NS_GTK_GEN}
    fi
}

###############################################################################
# Setup environment
###############################################################################

# find which command used to find everything else on path
if [ -x /usr/bin/which ]; then
    WHICH_CMD=/usr/bin/which
else
    WHICH_CMD=/bin/which
fi

# environment parameters

# The system doing the building
if [ "x${BUILD}" = "x" ]; then
    BUILD_CC=$(${WHICH_CMD} cc)
    if [ $? -eq 0 ];then
        BUILD=$(cc -dumpmachine)
    else
       echo "Unable to locate a compiler. Perhaps run ns-package-install"
       return 1
    fi
fi

# Get the host build if unset
if [ "x${HOST}" = "x" ]; then
    if [ "x${TARGET_ABI}" = "x" ]; then
        HOST=${BUILD}
    else
        HOST=${TARGET_ABI}
    fi
else
    HOST_CC_LIST="/opt/netsurf/${HOST}/cross/bin/${HOST}-cc /opt/netsurf/${HOST}/cross/bin/${HOST}-gcc ${HOST}-cc ${HOST}-gcc"
    for HOST_CC_V in $(echo ${HOST_CC_LIST});do
        HOST_CC=$(${WHICH_CMD} ${HOST_CC_V})
        if [ "x${HOST_CC}" != "x" ];then
            break
        fi
    done
    if [ "x${HOST_CC}" = "x" ];then
        echo "Unable to execute host compiler for HOST=${HOST}. is it set correctly?"
        return 1
    fi

    HOST_CC_MACHINE=$(${HOST_CC} -dumpmachine 2>/dev/null)

    if [ "${HOST_CC_MACHINE}" != "${HOST}" ];then
        echo "Compiler dumpmachine differs from HOST setting"
        return 2
    fi

    NS_ENV_CC="${HOST_CC}"
    export NS_ENV_CC

    unset HOST_CC_LIST HOST_CC_V HOST_CC HOST_CC_MACHINE
fi

# set up a default target workspace
if [ "x${TARGET_WORKSPACE}" = "x" ]; then
    TARGET_WORKSPACE=${HOME}/dev-netsurf/workspace
fi

# set up default parallelism
if [ "x${USE_CPUS}" = "x" ]; then
    NCPUS=$(getconf _NPROCESSORS_ONLN 2>/dev/null || getconf NPROCESSORS_ONLN 2>/dev/null)
    NCPUS="${NCPUS:-1}"
    NCPUS=$((NCPUS * 2))
    USE_CPUS="-j${NCPUS}"
fi

# The GTK version to build for (either 2 or 3 currently)
if [ "x${NETSURF_GTK_MAJOR}" = "x" ]; then
    NETSURF_GTK_MAJOR=2
fi

# report to user
echo "BUILD=${BUILD}"
echo "HOST=${HOST}"
echo "TARGET_WORKSPACE=${TARGET_WORKSPACE}"
echo "USE_CPUS=${USE_CPUS}"

export PREFIX=${TARGET_WORKSPACE}/inst-${HOST}
export BUILD_PREFIX=${TARGET_WORKSPACE}/inst-${BUILD}
export PKG_CONFIG_PATH=${PREFIX}/lib/pkgconfig:${PKG_CONFIG_PATH}::
export LD_LIBRARY_PATH=${LD_LIBRARY_PATH}:${PREFIX}/lib
export PATH=${PATH}:${BUILD_PREFIX}/bin
export NETSURF_GTK_MAJOR

# make tool
MAKE=make

# NetSurf GIT repositories
NS_GIT="git://git.netsurf-browser.org"

# Buildsystem: everything depends on this
NS_BUILDSYSTEM="buildsystem"

# internal libraries all frontends require (order is important)
NS_INTERNAL_LIBS="libwapcaplet libparserutils libhubbub libdom libcss libnsgif libnsbmp libutf8proc libnsutils libnspsl libnslog"

# The browser itself
NS_BROWSER="netsurf"


# add target specific libraries
case "${HOST}" in
    i586-pc-haiku)
        # tools required to build the browser for haiku (beos)
        NS_TOOLS="nsgenbind"
        # libraries required for the haiku target abi
        NS_FRONTEND_LIBS="libsvgtiny"
        ;;
    *arwin*)
        # tools required to build the browser for OS X
        NS_TOOLS=""
        # libraries required for the Darwin target abi
        NS_FRONTEND_LIBS="libsvgtiny libnsfb"
        ;;
    arm-unknown-riscos)
        # tools required to build the browser for RISC OS
        NS_TOOLS="nsgenbind"
        # libraries required for the risc os target abi
        NS_FRONTEND_LIBS="libsvgtiny librufl libpencil librosprite"
        ;;
    *-atari-mint)
        # tools required to build the browser for atari
        NS_TOOLS=""
        # libraries required for the atari frontend
        NS_FRONTEND_LIBS=""
        ;;
    ppc-amigaos)
        # default tools required to build the browser
        NS_TOOLS="nsgenbind"
        # default additional internal libraries
        NS_FRONTEND_LIBS="libsvgtiny"
        ;;
    m68k-unknown-amigaos)
        # default tools required to build the browser
        NS_TOOLS="nsgenbind"
        # default additional internal libraries
        NS_FRONTEND_LIBS="libsvgtiny"
        ;;
    *-unknown-freebsd*)
        # tools required to build the browser for freebsd
        NS_TOOLS=""
        # libraries required for the freebsd frontend
        NS_FRONTEND_LIBS=""
        # select gnu make
        MAKE=gmake
        ;;
    *)
        # default tools required to build the browser
        NS_TOOLS="nsgenbind"
        # default additional internal libraries
        NS_FRONTEND_LIBS="libsvgtiny libnsfb"
        ;;
esac

export MAKE

################ Development helpers ################

# git pull in all repos parameters are passed to git pull
ns-pull()
{
    for REPO in $(echo ${NS_BUILDSYSTEM} ${NS_INTERNAL_LIBS} ${NS_FRONTEND_LIBS} ${NS_TOOLS} ${NS_BROWSER}) ; do
        echo -n "     GIT: Pulling ${REPO}: "
        if [ -f "${TARGET_WORKSPACE}/${REPO}/.git/config" ]; then
            (cd ${TARGET_WORKSPACE}/${REPO} && git pull $*; )
        else
            echo "Repository not present"
        fi
    done
}

# clone all repositories
ns-clone()
{
    mkdir -p ${TARGET_WORKSPACE}
    for REPO in $(echo ${NS_BUILDSYSTEM} ${NS_INTERNAL_LIBS} ${NS_FRONTEND_LIBS} ${NS_RISCOS_LIBS} ${NS_TOOLS} ${NS_BROWSER}) ; do
        echo -n "     GIT: Cloning ${REPO}: "
        if [ -f ${TARGET_WORKSPACE}/${REPO}/.git/config ]; then
            echo "Repository already present"
        else
            (cd ${TARGET_WORKSPACE} && git clone ${NS_GIT}/${REPO}.git; )
        fi
    done

    # put current env.sh in place in workspace
    if [ ! -f "${TARGET_WORKSPACE}/env.sh" -a -f ${TARGET_WORKSPACE}/${NS_BROWSER}/docs/env.sh ]; then
        cp ${TARGET_WORKSPACE}/${NS_BROWSER}/docs/env.sh ${TARGET_WORKSPACE}/env.sh
    fi
}

# issues a make command to all libraries
ns-make-libs()
{
    for REPO in $(echo ${NS_BUILDSYSTEM} ${NS_INTERNAL_LIBS} ${NS_FRONTEND_LIBS}); do
        echo "    MAKE: make -C ${REPO} $USE_CPUS $*"
        ${MAKE} -C ${TARGET_WORKSPACE}/${REPO} HOST=${HOST} $USE_CPUS $*
        if [ $? -ne 0 ]; then
            return $?
        fi
    done
}

# issues make command for all tools
ns-make-tools()
{
    for REPO in $(echo ${NS_BUILDSYSTEM} ${NS_TOOLS}); do
        echo "    MAKE: make -C ${REPO} $USE_CPUS $*"
        ${MAKE} -C ${TARGET_WORKSPACE}/${REPO} PREFIX=${BUILD_PREFIX} HOST=${BUILD} $USE_CPUS $*
        if [ $? -ne 0 ]; then
            return $?
        fi
    done
}

# issues a make command for framebuffer libraries
ns-make-libnsfb()
{
    echo "    MAKE: make -C libnsfb $USE_CPUS $*"
    ${MAKE} -C ${TARGET_WORKSPACE}/libnsfb HOST=${HOST} $USE_CPUS $*
}

# pulls all repos and makes and installs the libraries and tools
ns-pull-install()
{
    ns-pull $*

    ns-make-tools install
    ns-make-libs install
}

# Passes appropriate flags to make
ns-make()
{
    ${MAKE} $USE_CPUS "$@"
}
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#!/bin/bash
#
# This script generates a gource visualisation with some parameters.
#
# you need a recent gource and ffmpeg install for this to work

# Settings

TITLE="Netsurf"

# length and quality
TYPE="std" # sml, std, lrg

#Camera mode
CMODE=overview # overview, track

# standard monitor (suitable for video projector playback)
#OUTPUT_SIZE="1024x768"

# HD widescreen 720p
OUTPUT_SIZE="1280x720"

# HD widescreen 1080p
#OUTPUT_SIZE="1280x1080"

TMP_DIR=/home/video/gource/

######################################################################

#quality parameters
case ${TYPE} in
    "std")
    # standard overview
    QPARAM="-s 0.25 -i 600 -a 1"
    ;;
  
    "lrg")
    # large overview
    QPARAM="-s 0.5 -i 200 -a 5"
    ;;

    "sml")
    # rapid overview (3mins)
    QPARAM="-s 0.04 -i 30 -a 1"
    ;;

    *)
    # bad type
    echo "bad type"
    exit 1
    ;;

esac

echo "Generating ${TITLE}-gource-${TYPE}-${OUTPUT_SIZE}-${CMODE}"

TMP_PPM=${TMP_DIR}/${TITLE}-gource-${TYPE}-${OUTPUT_SIZE}-${CMODE}.ppm

# output filename
FILENAME=${TITLE}-gource-${TYPE}-${OUTPUT_SIZE}-${CMODE}.mp4

# filter some directories which are not interesting
FILEFILTER="\!NetSurf/|riscos/distribution/|gtk/res/|framebuffer/res/|amiga/resources/|beos/res/|cocoa/res/|windows/res/|atari/res|riscos/appdir/"

# generate
gource --title "NetSurf Development" -${OUTPUT_SIZE} ${QPARAM} --max-files 10000 --bloom-multiplier 0.10 --bloom-intensity 0.5 --title ${TITLE} --highlight-all-users --output-framerate 25 --hide filenames --stop-at-end --date-format "%d %B %Y" --bloom-intensity 0.2 --file-filter "${FILEFILTER}" --key --camera-mode ${CMODE} --output-ppm-stream - > ${TMP_PPM}

#convert the ppm to movie
ffmpeg -y -r 25 -f image2pipe -vcodec ppm -i ${TMP_PPM} -vcodec libx264 -b:v 2000k ${FILENAME}
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Content caching
===============

NetSurf's existing fetch/cache architecture has a number of problems:

1) Content dependencies are not modelled.
2) Content source data for non-shareable contents is duplicated.
3) Detection of content sharability is dependent on Content-Type, which
   requires content cloning (which will fail for dependent contents).
4) Detection of cycles in content dependency graphs is not performed
   (e.g. content1 includes content2, which includes content1).
5) All content caching is in-memory, there's no offline storage.

Proposal
--------

A split-level cache.

Low-level cache:

  + Responsible for source data (+header) management.
  + Interfaces with low-level fetch system to retrieve data from network.
  + Is responsible for offline storage (if any) of cache objects.
  + Returns opaque handles to low-level cache objects.
  + Handles HTTP redirects, recording URLs encountered when retrieving resource.
  + May perform content-type sniffing (requires usage context)

High-level cache:

  + Responsible for content objects.
  + Tracks content dependencies (and potential cycles).
  + Returns opaque handles to content objects.
  + Manages content sharability & reusability (see below).
  + Contents with unknown types are never shared and thus get unique handles.
  + Content handles <> content objects: they're an indirection mechanism.

Content sharability & reusability
--------------------------------

  If a content is shareable, then it may have multiple concurrent users.
  Otherwise, it may have at most one user.

  If a content is reusable, then it may be retained in the cache for later use
  when it has no users. Otherwise, it will be removed from the cache when
  it has no users.

Example: retrieving a top-level resource
----------------------------------------

  1) Client requests an URL, specifying no parent handle.
  2) High-level cache asks low-level cache for low-level handle for URL.
  3) Low-level cache looks for appropriate object in its index.
     a) it finds one that's not stale and returns its handle
     b) it finds only stale entries, or no appropiate entry,
        so allocates a new entry, requests a fetch for it, 
        and returns the handle.
  4) High-level cache looks for content objects that are using the low-level 
     handle.
     a) it finds one that's shareable and selects its handle for use.
     b) it finds only non-shareable entries, or no appropriate entry,
        so allocates a new entry and selects its handle for use.
  5) High-level cache registers the parent and client with the selected handle,
     then returns the selected handle.
  6) Client carries on, happy in the knowledge that a content is available.

Example: retrieving a child resource
------------------------------------

  1) Client requests an URL, specifying parent handle.
  2) High-level cache searches parent+ancestors for requested URL.
     a) it finds the URL, so returns a non-fatal error.
     b) it does not find the URL, so proceeds from step 2 of the 
        top-level resource algorithm.

  NOTE: this approach means that shareable contents may have multiple parents.

Handling of contents of unknown type
------------------------------------

  Contents of unknown type are, by definition, not shareable. Therefore, each
  client will be issued with a different content handle.

  Content types are only known once a resource's headers are fetched (or once
  the type has been sniffed from the resource's data when the headers are
  inconclusive).

  As a resource is fetched, users of the resource are informed of the fetch
  status. Therefore, the high-level cache is always informed of fetch progress.
  Cache clients need not care about this: they are simply interested in
  a content's readiness for use.

  When the high-level cache is informed of a low-level cache object's type,
  it is in a position to determine whether the corresponding content handles
  can share a single content object or not.

  If it detects that a single content object may be shared by multiple handles,
  it simply creates the content object and registers each of the handles as
  a user of the content.

  If it detects that each handle requires a separate content object, then it
  will create a content object for each handle and register the handle as a
  user.

  This approach requires that clients of the high-level cache get issued with
  handles to content objects, rather than content objects (so that the decision
  whether to create multiple content objects can be deferred until suitable
  information is available). 

  Handles with no associated content object will act as if they had a content
  object that was not ready for use.

A more concrete example
-----------------------

  + bw1 contains html1 which includes css1, css2, img1, img2
  + bw2 contains html2 which includes css1, img1, img2
  + bw3 contains img1

  Neither HTML nor CSS contents are shareable.
  All shareable contents are requested from the high-level cache 
  once their type is known.

  Low-level cache contains source data for:

    1 - html1
    2 - html2
    3 - css1
    4 - css2
    5 - img1
    6 - img2

  High-level cache contains:

    Content objects (ll-handle in parentheses):

      + c1 (1 - html1)
      + c2 (2 - html2)
      + c3 (3 - css1)
      + c4 (4 - css2)
      + c5 (5 - img1)
      + c6 (6 - img2)
      + c7 (3 - css1)

    Content handles (objects in parentheses):

      + h1 (c1, used by bw1)
      + h2 (c3, used by h1)
      + h3 (c4, used by h1)
      + h4 (c2, used by bw2)
      + h5 (c7, used by h4)
      + h6 (c5, used by h1,h4,bw3)
      + h7 (c6, used by h1,h4)

  If img1 was not of known type when requested:

    Content handles (objects in parentheses):

      + h1 (c1, used by bw1)
      + h2 (c3, used by h1)
      + h3 (c4, used by h1)
      + h4 (c2, used by bw2)
      + h5 (c7, used by h4)
      + h6 (c5, used by h1)
      + h7 (c6, used by h1,h4)
      + h8 (c5, used by h4)
      + h9 (c5, used by bw3)

This achieves the desired effect that:

  + source data is shared between contents
  + content objects are only created when absolutely necessary
  + content usage/dependency is tracked and cycles avoided
  + offline storage is possible

Achieving this requires the use of indirection objects, but these are expected
to be small in comparison to the content objects / ll-cache objects that they
are indirecting.
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CSS engine
==========

Requirements
------------

 + Parse stylesheets conforming to the forward compatible CSS grammar
   (Note that in the short term, the semantic analysis stage only need
    support CSS2.1)
 + Stylesheet management/merging (i.e. multiple stylesheets may be added 
   to a single engine context and thus affect style selection)
 + Be able to select a style for a DOM node based upon the current stylesheets
   in the engine context.
 + Implemented as a standalone, reusable, library -- ideally MIT licensed.

Suggested API
-------------

struct css_context;
struct css_style;
struct css_stylesheet;

typedef struct css_context css_context;
typedef struct css_style css_style;
typedef struct css_stylesheet css_stylesheet;

typedef enum css_error {
	CSS_OK,
	CSS_NOMEM,
	/* etc */
} css_error;

typedef enum css_origin {
	CSS_ORIGIN_UA,
	CSS_ORIGIN_USER,
	CSS_ORIGIN_AUTHOR
} css_origin;

#define CSS_MEDIA_SCREEN (1<<0)
#define CSS_MEDIA_PRINT  (1<<1)
/* etc */
#define CSS_MEDIA_ALL    (0xffffffff)

#define CSS_PSEUDO_CLASS_NONE    (0)
#define CSS_PSEUDO_CLASS_LINK    (1<<0)
#define CSS_PSEUDO_CLASS_VISITED (1<<1)
#define CSS_PSEUDO_CLASS_HOVER   (1<<2)
#define CSS_PSEUDO_CLASS_ACTIVE  (1<<3)
#define CSS_PSEUDO_CLASS_FOCUS   (1<<4)

typedef enum css_property {
	CSS_BACKGROUND_ATTACHMENT,
	/* etc */
} css_property;

typedef struct css_value {
	css_property property;

	union {
		css_background_attachment background_attachment;
		/* etc */
	} value;
} css_value;

typedef css_error (*css_import_handler)(void *pw, const char *url,
		css_stylesheet *sheet);

/* Initialise library */
css_error css_init(void);
/* Finalise library */
css_error css_fini(void);

/* Create a stylesheet associated with the given URL,
 * specifying the sheet's origin, the media type(s) it applies to and 
 * a callback routine for fetching imported sheets */
css_stylesheet *css_stylesheet_create(const char *url, 
		css_origin origin, uint32_t media,
		css_import_handler import_callback, void *pw);
/* Destroy a stylesheet */
void css_stylesheet_destroy(css_stylesheet *sheet);

/* Append data to a stylesheet, parsing progressively */
css_error css_stylesheet_append_data(css_stylesheet *sheet,
		const uint8_t *data, size_t len);
/* Tell stylesheet parser that there's no more data (will complete parsing) */
css_error css_stylesheet_data_done(css_stylesheet *sheet);

/* Retrieve the URL associated with a stylesheet */
const char *css_stylesheet_get_url(css_stylesheet *sheet);
/* Retrieve the origin of a stylesheet */
css_origin css_stylesheet_get_origin(css_stylesheet *sheet);
/* Retrieve the media type(s) applicable to a stylesheet */
uint32_t css_stylesheet_get_media(css_stylesheet *sheet);

/* Create a selection context */
css_context *css_context_create(void);
/* Destroy a selection context */
void css_context_destroy(css_context *context);

/* Append a top-level stylesheet to a selection context */
css_error css_context_append_sheet(css_context *context,
		css_stylesheet *sheet);
/* Insert a top-level stylesheet into a selection context, at the given index */
css_error css_context_insert_sheet(css_context *context, 
		css_stylesheet *sheet, uint32_t index);
/* Remove a top-level stylesheet from a selection context */
css_error css_context_remove_sheet(css_context *context, 
		css_stylesheet *sheet);

/* Retrieve the total number of top-level sheets in a selection context */
uint32_t css_context_count_sheets(css_context *context);
/* Get a stylesheet from a selection context given an index [0, count) */
const css_stylesheet *css_context_get_sheet(css_context *context, 
		uint32_t index);

/* Select a style for a given DOM node with the given pseudo classes active
 * and media type.
 *
 * If the document language contains non-CSS presentational hints (e.g. HTML
 * presentational attributes etc), then these are passed in through 
 * property_list and treated as if they were encountered at the start of the
 * author stylesheet with a specificity of 0. */
css_style *css_style_select(css_context *context,
		<dom_node_type> *node, uint32_t pseudo_classes, uint32_t media,
		css_value **property_list, uint32_t property_list_length);
/* Destroy a selected style */
void css_style_destroy(css_style *style);

/* Retrieve a property value from a style */
css_value *css_value_get(css_style *style, css_property property);
/* Destroy a property value */
void css_value_destroy(css_value *value);

Memory management
-----------------

 + Stylesheets are owned by their creator. Selection contexts reference them.
 + Selection contexts are owned by the client.
 + Selected styles are owned by the client.
 + Property values are owned by the client.

 Therefore, the only difficulty lies within the handling of stylesheets 
 inserted into a selection context. The client code must ensure that a
 stylesheet is destroyed after it has been removed from any selection
 contexts which are using it.

DOM node types & tree traversal
-------------------------------

 This is currently undecided. Either the CSS engine is tied to a DOM 
 implementation (and makes API calls directly), or it's more generic and
 performs API calls through a vtable provided by the client.

Imported stylesheets
--------------------

 Imported stylesheets are handled by the CSS engine creating an appropriate
 css_stylesheet object for the imported sheet and then asking the client
 to fetch the data and append it to the sheet. The imported sheet is then 
 stored in the sheet that imported it. This effectively creates a tree of
 stylesheets beneath the initial top-level sheet created by the client.

Style selection algorithm
-------------------------

 css_style_select(context, node, pseudo_classes, media, 
	 property_list, property_list_length):
   result = blank_style;
   done_props = false;
   foreach sheet in context:
     # Assumes that sheets are in the order UA, USER, AUTHOR
     if !done_props && css_stylesheet_get_origin(sheet) == CSS_ORIGIN_AUTHOR:
       fake_rule = fake_rule(node, property_list, property_list_length);
       cascade(result, fake_rule, CSS_ORIGIN_AUTHOR);
       done_props = true;
     process_sheet(sheet, node, pseudo_classes, media, result);
   return result;

 fake_rule(node, property_list, property_list_length):
   rule = (node.name, 0); # Specificity is 0
   foreach (property, value, importance) in property_list:
     rule[property] = (value, importance);
   return rule;

 process_sheet(sheet, node, pseudo_classes, media, result):
   if (css_stylesheet_get_media(sheet) & media) == 0:
     return;
   foreach import in sheet:
     process_sheet(import, node, pseudo_classes, media, result);
   origin = css_stylesheet_get_origin(sheet);
   foreach rule in sheet:
     if matches_rule(rule, node, pseudo_classes):
       cascade(result, rule, origin);

 cascade(result, rule, origin):
   foreach (property, value, importance) in rule:
     insert = false;
     if result[property]:
       rOrigin = result[property].origin;
       rImportance = result[property].importance;
       rSpecificity = result[property].specificity;
       if rOrigin < origin:
         if rImportance == "important":
           if rOrigin != CSS_ORIGIN_USER:
             insert = true;
         else:
           insert = true;
       else if rOrigin == origin:
         if rImportance == "" && importance == "important":
           if rOrigin == CSS_ORIGIN_UA:
             if rSpecificity <= rule.specificity:
               insert = true;
           else:
             insert = true;
         else if rImportance == "important" && importance == "":
           if rOrigin == CSS_ORIGIN_UA:
             if rSpecificity <= rule.specificity:
               insert = true;
         else:
           if rSpecificity <= rule.specificity:
             insert = true;
       else:
         if origin == CSS_ORIGIN_USER && importance == "important":
           insert = true;
     else:
       insert = true;
     if insert:
       result[property] = (value, origin, importance, rule.specificity);

Outstanding issues
------------------

  + Parsing/selection quirks.
  
    Probably as an argument to css_stylesheet_create() and possibly 
    css_style_select(). This could either take the form of a blanket 
    full/almost/not quirks mode flag or be more granular and permit the 
    toggling of individual quirks.

    References:

     + http://developer.mozilla.org/en/docs/Mozilla_Quirks_Mode_Behavior
     + http://www.opera.com/docs/specs/doctype/
     + http://www.quirksmode.org/css/quirksmode.html
     + http://www.cs.tut.fi/~jkorpela/quirks-mode.html
     + Grep WebKit sources for inCompatMode()

  + The :lang pseudo-class

    Need to pass the current language string into css_style_select()

  + Pseudo-elements

    Probably as an argument to css_style_select(). Most likely a bitfield
    like the way in which pseudo-classes are handled.
    
    The inheritance model of :first-line and :first-letter is such that:

      + css_style_select() must begin with a blank style and not the 
        parent node's style
      + an API for cascading one style onto another is needed

    This is because pseudo-elements may be nested inside children of the
    node to which they are logically connected. e.g.:

      <div>
       <p>
        first paragraph
       </p>
      </div> 
    
    is logically equivalent to

      <div>
       <p>
        <div:first-line>
         <p:first-line>
          first paragraph
         </p:first-line>
        </div:first-line>
       </p>
      </div>

    so the actual cascade order is only known at the time the render tree is
    built. Note that, courtesy of scripting, the location of pseudo-elements
    can move around (e.g. if some text was inserted just before the <p> within
    the div, above, then <div:first-line> would move). Additionally, the actual
    content that pseudo-elements apply to can change due to reflow.

    Pseudo-elements may also affect the processing of inline boxes. e.g.:

      <p>
       <span>foo bar baz bat</span>
      </p>

    becomes (logically):

      <p>
       <p:first-line>
        <span>foo bar baz </span>
       </p:first-line>
       <span>bat</span>
      </p>

    In terms of interaction between pseudo-elements, :first-letter inherits
    from :first-line e.g.:

      <p>
       first line
       second line
      </p>

    becomes (logically):

      <p>
       <p:first-line>
        <p:first-letter>
         f
        </p:first-letter>
        irst line
       </p:first-line>
       second line
      </p>

    :first-line and :first-letter apply to the relevant content _including_ any
    text inserted using :before and :after.

    List of CSS 3 pseudo-elements:

     + :(:)?first-line
     + :(:)?first-letter
     + :(:)?before
     + :(:)?after
     + ::selection
     + ::footnote-call
     + ::footnote-marker
     + ::before-page-break
     + ::after-page-break
     + ::line-number-left
     + ::line-number-right
     + ::line-number-inside
     + ::line-number-outside
     + ::slot()
     + ::value
     + ::choices
     + ::repeat-item
     + ::repeat-index
     + ::marker
     + ::outside
     + ::alternate
     + ::line-marker

    References:

     + CSS 2.1 $$5.12 and $$12.1

  + Stylesheet charset handling

    An embedded stylesheet shares the charset of the containing document.

    The charset of a stand-alone stylesheet can be specified by (in order of 
    priority, highest -> lowest):
    
     + the transport layer
     + a BOM and/or @charset at the immediate start of the sheet
     + <link charset=""> or other metadata from the linking mechanism
     + charset of referring stylesheet or document
     + assuming UTF-8

    The API currently has no way of conveying the first, third, or fourth of 
    these to the engine. This can be realised through the addition of a 
    parameter to css_stylesheet_create()

    CSS 2.1 $4.4 specifies that a stylesheet's transport encoding must be a 
    superset of US-ASCII.

    The internal encoding will be UTF-8.

    All strings passed in by the client are assumed to be UTF-8 encoded.
    Strings retrieved from DOM nodes are assumed to be UTF-8 encoded.
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Rendering library
=================

General notes
-------------

 + Potentially long-running routines probably want to exit early and 
   ask to be resumed (or similar)
 + There's loads of stuff missing from here (like a typesystem :)

Possible API
------------

  /* Initialise library */
  error html_init(void);
  /* Finalise library */
  error html_fini(void);

  /* Create a context */
  ctx   html_create(void);
  /* Destroy a context */
  void  html_destroy(ctx);

  /* Configure a context 
   *
   * Things that need configuring:
   *
   * Callbacks from library -> client:
   *
   * + Handler for embedded object fetch requests (how to handle frames?)
   * + Event notification handler (e.g. form submission / link navigation, 
   *   mouse pointer shape changing, redraw request, position caret, etc)
   *
   * Other stuff:
   *
   * + Scale? (should this be handled by the client?)
   * + Whether to run scripts? (possibly, not needed yet)
   */
  error html_setopt(ctx, opttype, optparams);

  /* Feed HTML data to a context */
  error html_process_data(ctx, data, len);
  /* Flag end of data to context */
  error html_data_done(ctx);

  /* Reflow context, to given width/height */
  error html_reflow(ctx, width, height);

  /* Redraw context, using provided plotters */
  error html_redraw(ctx, rect, plot_table);

  /* Some kind of input event notification APIs. 
   * These are called by the client to notify the library 
   * that something's happened.
   *
   * e.g.:
   */
  error html_mouse_move(ctx, x, y);
  error html_mouse_press(ctx, x, y, buttons, modifiers);
  error html_mouse_release(ctx, x, y, buttons, modifiers);
  error html_key_press(ctx, key, modifiers);
  error html_key_release(ctx, key, modifiers);
  error html_scroll_x(ctx, offset);
  error html_scroll_y(ctx, offset);

  /* Retrieve properties of document in context 
   *
   * e.g.:
   */
  error html_get_title(ctx, title);

Example usage
-------------

/* Main routine */
main:
  /* Initialise library */
  html_init();

  /* Create a context */
  ctx = html_create();

  /* Configure the context */
  html_setopt(ctx, FETCH_HANDLER, my_fetcher);
  html_setopt(ctx, EVENT_HANDLER, my_event_handler);

  /* Get it to process data */
  foreach (chunk, len) in data:
    html_process_data(ctx, chunk, len);
  html_data_done(ctx);

  /* Reflow content to desired dimensions */
  html_reflow(ctx, width, height);

  /* Main client event loop -- processes UI-toolkit events */
  do:
    on mouse event:
      html_mouse_{move,press,release}(ctx, event.x, event.y ...);
    on key event:
      html_key_{press,release}{ctx, event.key, event.modifiers);
    on scroll event:
      html_scroll_{x,y}(ctx, event.offset);
    on redraw event:
      html_redraw(ctx, event.rect, my_plotters);
   until quit;

  /* Destroy context */
  html_destroy(ctx);

  /* Finalise library */
  html_fini();

/* Event handler for library-generated events */
my_event_handler:
  on pointer shape change:
    set_pointer_shape(shape);
  on redraw request:
    redraw_window(window);
  on position caret:
    position caret(x, y);
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NetSurf Integration Testing
===========================

[TOC]

# Overview

The monkey frontend is used to perform complex tests involving
operating the browser as a user might (opening windows, navigating to
websites and rendering the contents etc.)

A test is written as a set of operations in a yaml file. These files
are parsed and executed by the monkey driver script.

There are very few tests within the NetSurf repository. The large
majority of integration tests are instead held within the
[netsurf-test](http://source.netsurf-browser.org/netsurf-test.git/)
repository.

To allow more effective use of these tests additional infrastructure
has been constructed to allow groupings of tests to be run. This is
used extensively by the CI system to perform integration testing on
every commit.

The infrastructure also provides for special CGI scripts which have
known behaviours such as delays or returning specific content to
extend test capabilities.


# Running a test

An individual test can be run using the monkey_driver.py python script
from within the NetSurf repository

    $ make TARGET=monkey
    $ ./test/monkey_driver.py -m ./nsmonkey -t test/monkey-tests/start-stop.yaml

The command actually executed can be augmented using the wrapper
switch, this allows the test to be run under a debugger or profiler.

For example to wrap execution under valgrind memory checker

    $ ./test/monkey_driver.py -m ./nsmonkey -w 'valgrind -v --track-origins=yes' -t test/monkey-tests/start-stop.yaml


# Running more than one test

Each test is a member of a group and the tests within each group are
run together. Groups are listed within division index files. A group
of tests may occur within more than one division.

To run the integration tests the monkey-see-monkey-do python script is
used. It downloads the test plan for a division from the NetSurf test
infrastructure and executes it.

    $ ./test/monkey-see-monkey-do
    Fetching tests...
    Parsing tests...
    Running tests...
    Start group: initial
      [ Basic checks that the browser can start and stop ]
      => Run test: start-stop-no-js.yaml
      => Run test: basic-navigation.yaml
      => Run test: start-stop.yaml
    Start group: no-networking
      [ Tests that require no networking ]
      => Run test: resource-scheme.yaml
    Start group: ecmascript
      [ ECMAScript tests ]
    PASS

If no division is specified on the command line the "default" division
is used. Other divisions are specified with the d switch for example
to specify the "short-internet" division:

    $ ./test/monkey-see-monkey-do -d short-internet

Additionally the g switch allows the limiting of tests within a single
group to be executed.

    $ ./test/monkey-see-monkey-do -g no-networking
    Fetching tests...
    Parsing tests...
    Running tests...
    Start group: no-networking
      [ Tests that require no networking ]
      => Run test: resource-scheme.yaml
    PASS

# Test files

Each test is a individual [YAML](https://en.wikipedia.org/wiki/YAML)
file and consists of associative arrays (key/value pairs), lists and
comments.

As a minimum a test must contain an associative array with keys for
`title`, `group` and `steps`. The `steps` key must contain a list of
test operations as a value.

Each operation is an associative list and must, as a minimum, contain
an action key with a suitable value.

A minimal test that simply starts the browser without JavaScript and
then quits it without ever opening a window to browse to a page

    title: start and stop browser without JS
    group: initial
    steps:
    - action: launch
      options:
      - enable_javascript=0
    - action: quit


# Actions

## launch

Start a browser instance. A test will generally have a single launch
action paired with a quit action.

Additional command line parameters may be set using the `launch-options`
key the value of which must be a list of command line arguments to be
passed to the browser (without their leading hyphens)

The environment of the browser can be altered with the `environment` key
the value is an associative array of environment variables which will
be added to the browsers environment variables.

User options may be set using the `options` key with a value containing
a list of options to set. These options allow operation with differing
user choices to be tested without a separate Choices file.

The `language` key sets the LANGUAGE environment variable which controls
the browsers user interface language. Note this is distinct from the
language the browser requests from HTTP servers which is controlled
with the `accept_language` user option.

The following launch action would start a browser:
 * Passing `--verbose` on the commandline
 * The `NETSURFRES` environment variable set to `/home/netsurf/resources`
 * The user options `enable_javascript` and `send_referer` set to false.
 * The `LANGUAGE` environment variable set to `en`

```
- action: launch
  launch-options:
  - verbose
  environment:
    NETSURFRES: /home/netsurf/resources
  options:
  - enable_javascript=0
  - send_referer=0
  language: en
```

## window-new

Open a new browser window. The test may open as many browser windows
as necessary and they are usually paired with a `window-close` action

The browser must have been previously launched or this action will
assert the test with a failure.

The `tag` key *must* also be present with a value (unique for all
window-new actions). The value is used to identify subsequent
operations in this window.

As an example this will open a new window which can subsequently be
referred to with the win1 identifier:

    - action: window-new
      tag: win1


## window-close

Closes a previously opened window. The window is identified with the
`window` key, the value of this must be a previously created window
identifier or an assert will occur.

    - action: window-close
      window: win1


## navigate

Cause a window to start navigating to a new URL.

The window to be navigated is identified with the `window` key, the
value of this must be a previously created window identifier or an
assert will occur.

The URL to navigate to navigate to is controlled either by the `url`
or `repeaturl` key. The `url` value is directly used as the address to
navigate to.

    - action: navigate
      window: win1
      url: about:about

The `repeaturl` value is used as a repeat action identifier allowing
navigation in a loop with different values.

    - action: repeat
      values:
      - https://www.google.com/
      - https://apple.com/
      - https://microsoft.com/
      tag: urls
    - action: navigate
      window: win1
      repeaturl: urls


## reload

Cause a window to (re)navigate to the current URL

The window to be navigated is identified with the `window` key, the
value of this must be a previously created window identifier or an
assert will occur.

    - action: reload
	  window: win1

## stop

Cause a window to immediately stop any navigation.

The window to be navigated is identified with the `window` key, the
value of this must be a previously created window identifier or an
assert will occur.

    - action: stop
	  window: win1

## sleep-ms

Wait for time to pass before continuing to next action.

The value of the `time` key is either the duration to wait for in
milliseconds or a `repeat` action identifier.

The optional `conditions` key may contain a list of conditionals used
to terminate the delay early. If a `repeat` action identifier is in
use the loop is terminated if a condition is met.

For example to wait 10 seconds:

    - action: sleep-ms
      time: 10000

if a repeat action identifier is used the delay duration is the
current iteration value and the delay is timed from when the current
iteration started.

The `sleep-ms` action here delays by 50 milliseconds more each
iteration until the window navigation is complete when the `sleep-ms`
action is delaying.

    - action: repeat
      min: 0
      step: 50
      tag: sleepytimer
      steps:
      - action: launch
      - action: window-new
        tag: win1
       - action: navigate
        window: win1
        url: about:about
      - action: sleep-ms
        time: sleepytimer
        conditions:
        - window: win1
          status: complete
      - action: quit


## block

Wait for conditions to be met before continuing. This is similar to
the `sleep-ms` action except that it will wait forever for the
conditions to be met.

The `conditions` key must contain a list of conditionals used to
terminate the block.

    - action: block
      conditions:
      - window: win1
        status: complete

valid `status` values are `complete` or `loading`.

## repeat

Repeat a set of actions.

The identifier of the repeat action is set with the `tag` key and must
be present and unique among `repeat` action identifiers.

The actions to be repeated are placed in the `steps` list which may
include any action and behaves just like the top level list.

An iterator context is created for the repeat loop. The iterator can
either be configured as a numeric value or as a list of values.

The numeric iterator is controlled with the `min` ,`step` and `max`
keys. All these keys are integer values and their presence is
optional.

The `min` value is the initial value of the iterator which defaults
to 0.

The `step` value controls how much the iterator is incremented
on every loop with default value of 1.

The loop terminates if the `max` value is exceeded. If no `max` value
is specified the loop is infinite (i.e. no default) but may still be
terminated by the `sleep-ms` action

    - action: repeat
      min: 0
      step: 50
      max: 100
      tag: loopvar
      steps:
      - action: launch
      - action: quit

A value iterator has a `values` key containing a list. On each
iteration of the loop a new value is available and can be used by the
`navigate` action. 

Note that `min` ,`step` and `max` are ignored if there is a `values` key

    - action: repeat
      values:
      - https://www.google.com/
      - https://www.blogger.com/
      - https://apple.com/
      - https://microsoft.com/
      tag: urls
      steps:
      - action: navigate
        window: win1
        repeaturl: urls
      - action: block
        conditions:
        - window: win1
          status: complete


## timer-start

Start a timer.

The identifier for the timer is set with the `timer` key.

    - action: timer-start
      timer: timer1


## timer-restart

Re-start a timer

The identifier for the timer is set with the `timer` key.

    - action: timer-restart
      timer: timer1


## timer-stop

Stop a timer

The identifier for the timer is set with the `timer` key.

    - action: timer-stop
      timer: timer1


## timer-check

Check a timer meets a condition.

The identifier for the timer is set with the `timer` key.

The conditional is set with the `condition` key which must be present.


## plot-check

Perform a plot of a previously navigated window.

The window to be rendered is identified with the `window` key, the
value of this must be a previously created window identifier or an
assert will occur.

An optional list of checks may be specified with the `checks` key. If
any check is not satisfied an assert will occur and the test will
fail.

The checks available are:

 * The key `text-contains` where the text must occur somewhere in the
   plotted output.
 * The key `text-not-contains` where the text must not occur in the
   plotted output.
 * The key `bitmap-count` which specifies the number of images that
   must be present.


    - action: plot-check
      window: win1
      checks:
      - text-contains: NetSurf
	  - text-not-contains: Chrome
      - bitmap-count: 1


## click

Perform a user mouse click on a specified window.

The window to be clicked is identified with the `window` key, the
value of this must be a previously created window identifier or an
assert will occur.

The `target` key contains an associative array which is used to select
the location of the mouse operation in the window. The key `text` can
be used to select text to be operated upon which matches the first
occurrence of the text. The key `bitmap` has an integer value to
select the index of the image to click.

The optional `button` key selects which button is pressed it can take
the value `left` or `right`. The default if not specified is `left`

The optional `kind` key selects which button operation to be performed
it can take the value `single`, `double` or `triple`. The default if
not specified is `single`

    - action: click
      window: win1
      target:
        text: "about:Choices"


## wait-loading

Wait for the navigated page to start loading before moving to the next
action.

The window to be waited upon is identified with the `window` key, the
value of this must be a previously created window identifier or an
assert will occur.

    - action: wait-loading
      window: win1


## add-auth

Add basic authentication details for a navigation.

The keys `url`, `realm`, `username` and `password` must be given. When
a basic authentication challenge occurs that matches the url and
realm parameters the associated username and password are returned to
answer the challenge.

    - action: add-auth
      url: http://test.netsurf-browser.org/cgi-bin/auth.cgi?user=foo&pass=bar
      realm: Fake Realm
      username: foo
      password: bar


## remove-auth

Remove a previously added authentication details.

    - action: remove-auth
      url: http://test.netsurf-browser.org/cgi-bin/auth.cgi?user=foo&pass=bar
      realm: Fake Realm
      username: foo
      password: bar


## clear-log

Clear log for a window.

The window to be cleared is identified with the `window` key, the
value of this must be a previously created window identifier or an
assert will occur.


## wait-log

Wait for string to appear in log output.

The window to be waited upon is identified with the `window` key, the
value of this must be a previously created window identifier or an
assert will occur.

The keys `source` `foldable` `level` and `substring` must be specified

## js-exec

Execute javascript in a window.

The window to be execute within is identified with the `window` key, the
value of this must be a previously created window identifier or an
assert will occur.

The `cmd` key contains the javascript to execute.


## page-info-state

Check the page information status matches an expected value.

The window to be checked is identified with the `window` key, the
value of this must be a previously created window identifier or an
assert will occur.

The value of the `match` key is compared to the windows page
information status and an assert occurs if there is a mismatch.

## quit

This causes a previously launched browser instance to exit cleanly.
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JavaScript bindings
===================

In order for JavaScript programs to to interact with the page contents
it must use the Document Object Model (DOM) and Cascading Style Sheet
Object Model (CSSOM) API.

These interfaces are described using Web Interface Description
Language (WebIDL) within the relevant specifications
(e.g. https://dom.spec.whatwg.org/).

Each interface described by the WebIDL must be bound (connected) to
the browsers internal representation for the DOM or CSS, etc. These
bindings descriptions are processed together with the WebIDL by the
nsgenbind tool to generate source code.

A list of [DOM and CSSOM methods](unimplemented.html) is available
outlining the remaining unimplemented API bindings.

WebIDL
------

The [WebIDL specification](http://www.w3.org/TR/WebIDL/) defines the
interface description language used. The WebIDL is being updated and
an [editors draft](https://heycam.github.io/webidl/) is available but
use is inconsistent.

These descriptions should be periodically updated to keep the browser
interfaces current.

There is a content/handlers/javascript/WebIDL/Makefile which attempts
to automatically update the IDL files by scraping the web specs.

This tool needs a great deal of hand holding, not least because many of the
source documents list the IDL fragments multiple times, some even have
appendices with the entire IDL repeated.

The IDL uses some slightly different terms than other object orientated
 systems.

  WebIDL | JavaScript | Common OOP | Note
 ------- | ---------- | ---------- | ----
 interface | prototype | class     | The data definition of the object
 constants | read-only value property on the prototype | class variable | Belong to class, one copy
 operation | method    | method    | functions that can be called
 attribute | property  | property  | Variables set per instance

JavaScript implementation
-------------------------

NetSurf consumes the Duktape JS engine in order to run the JS code which
is used within the browser.  Duktape is exceedingly well documented and
its API docs at https://duktape.org/api.html are incredibly useful.

It'll be worthwhile learning about how duktape stacks work in order to
work on bindings in NetSurf

Dukky
-----

Wrappering around and layering between duktape and the browser is a
set of functionality we call `dukky`.  This defines a variety of
conventions and capabilities which are common to almost all bindings.
The header `dukky.h` provides the interface to these functions.

Normally these functions are used by automatically generated content,
but if a binding needs to add DOM nodes back into the JavaScript
environment (for example when returning them from a method
implementation) `dukky_push_node()` should be used or when calling a
function in a JS context `dukky_pcall()`

Dukky automatically terminates any JS call which lasts for more than
10 seconds.  If you are calling a JS function from outside any of the
"normal" means by which dukky might call code on your behalf
(`js_exec()`, events, etc) then you should be sure to use
`dukky_pcall()` and pass in `true` in `reset_timeout` otherwise your
code may unexpectedly terminate early.

Interface binding introduction
------------------------------

The binding files are processed by the nsgenbind tool to generate c
source code which implements the interfaces within the JavaScript
engine.

The bindings are specific to a JavaScript engine, the DOM library, the
CSS library and the browser. In this case that is the tuple of
duktape, libdom, libcss and NetSurf.

In principle other engines or libraries could be substituted
(historically NetSurf unsuccessfully tried to use spidermonkey) but the
engineering to do so is formidable.

The bindings are kept the main [NetSurf source code
repository](http://git.netsurf-browser.org/netsurf.git/) within the
duktape JavaScript handler directory `content/handlers/javascript/duktape/`

The root binding which contains all the interfaces introduced into
the JavaScript programs initial execution context is nesurf.bnd this
references all the WebIDL to be bound and includes all additional
binding definitions to implement the interfaces.

The bindings are a Domain Specific Language (DSL) which allows
implementations to be added to each WebIDL method. nsgenbind
documentation contains a [full description of the
language](https://ci.netsurf-browser.org/jenkins/view/Categorized/job/docs-nsgenbind/doxygen/index.html).

The main focus on creating binding is to implement the content within
getter, setter and method stanzas. These correspond to implementations
of the WebIDL operations on an interface.

The binding implementations are in the form of C code fragments
directly pasted into the generated code with generated setup code
surrounding it.

### Simple attribute example

The Window interface (class) in the HTML specification has an
attribute (property) called `name`.

The full WebIDL for the Window interface is defined in the
`content/handlers/javascript/WebIDL/html.idl` file but the
fragment for our example is just:

    interface Window : EventTarget {
        attribute DOMString name;
    };

This indicates there is an attribute called `name` which is a string
(technicaly a DOMString but the implementation does not differentiate
between string types) which means it has both a setter and a getter.

attributes can be marked readonly which would mean there is only a
getter required for them. For example the Plugin interface has a
'name' attribute defined as:

    interface Plugin {
        readonly attribute DOMString name;
    };

The getter and setter for the Window class attribute will be added to
`Window.bnd`. The entries added will be of the form:

    getter Window::name()
    %{
    %}
    
    setter Window::name()
    %{
    %}

The top level `netsurf.bnd` binding includes `Window.bnd` (using a
`#include` directive) which contains the implementation of the Window
class. This is purely to split the bindings up into logical units.

The nsgenbind tool generates code that automatically allows acess to
the classes private data structure elements through a variable called
`priv` and the duktape stack in the variable `ctx`.

The getter binding code must place the retrived value on the duktape
stack and return 1 to indicate this or 0 if it failed.

So for the name attribute case the complete getter binding is:

    getter Window::name()
    %{
            const char *name;
            browser_window_get_name(priv->win, &name);
            duk_push_string(ctx, name);
            return 1;
    %}

This uses the browser_window_get_name() interface to retrieve the name
string for the window (identified using the private context) and then
adds it to the duktape stack. The return value indicates the sucess of
the operation.

The setter must retrive the value to set from the duktap stack and
update the internal private data structure with that value and return
0 to indicate success.

So for the name attribute case the complete setter binding is:

    setter Window::name()
    %{
            const char *name;
            name = duk_to_string(ctx, -1);
            browser_window_set_name(priv->win, name);
            return 0;
    %}

This uses browser_window_set_name() interface to set the name of the
window. The return indicates the success of the operation.

### Simple method example

The Location interface (class) in the HTML specification has an
operation (method) called `asign`. This method causes the browser to
navigate to a new url.

The full WebIDL for the Window interface is defined in the
`content/handlers/javascript/WebIDL/html.idl` file but the
fragment for our example is:

    interface Location {
            void assign(DOMString url);
    }

This shows there is an operation called assign in the Location
interface which takes a single string parameter and returns nothing.

The method binding will be added to `Location.bnd` similarly to how
the attribute example used `Window.bnd`

    method Location::assign()
    %{
            window_private_t *priv_win;
            nsurl *joined;
            duk_size_t slen;
            const char *url;

            /* retrieve the private data from the root object (window) */
            duk_push_global_object(ctx);
            duk_get_prop_string(ctx, -1, PRIVATE_MAGIC);
            priv_win = duk_get_pointer(ctx, -1);
            duk_pop(ctx);
            
            if (priv_win == NULL || priv_win->win == NULL) {
                    NSLOG(netsurf, INFO, "failed to get browser context");
                    return 0;
            }
            
            url = duk_safe_to_lstring(ctx, 0, &slen);
            
            nsurl_join(priv->url, url, &joined);
            browser_window_navigate(priv_win->win,
                    joined,
                    NULL,
                    BW_NAVIGATE_HISTORY,
                    NULL,
                    NULL,
                    NULL);
            nsurl_unref(joined);
            return 0;
    %}

The nsgenbind tool generates code that automatically allows acess to
the classes private data structure elements through a variable called
`priv` and the duktape stack in the variable `ctx`.

In this case nsgenbind will generate code that will ensure there is at
least one parameter and coerce it to a string on the duktape `ctx`
stack returning a type error if it is unable to do so.

The binding implementation shown here uses browser_window_navigate()
to navigate to the new url. To do this it needs the browser window
handle (pointer) which is obtained from the global object (the window)
private structure.

Note that the duk_safe_to_lstring() call used to obtain the url
parameter needs no additional checking as nsgenbind emits this code
automaticaly.

### Overloaded method example

The Window interface (class) in the HTML specification has an
operation (method) called `alert`. This method is supposed to cause
the user to be alerted about something on the page.

The full WebIDL for the Window interface is defined in the
`content/handlers/javascript/WebIDL/html.idl` file but the
fragment for our example is:

    interface Window : EventTarget {
          void alert();
          void alert(DOMString message);
    };

This indicates there is an operation called `alert`. It has two
overloaded prototypes, one takes no parameters and one takes a string
parameter (technicaly a DOMString but the implementation does not
differentiate between string types)

The method binding will be added to `Window.bnd` as the attribute example

    method Window::alert()
    %{
            duk_idx_t dukky_argc = duk_get_top(ctx);
            if (dukky_argc == 0) {
                    NSLOG(netsurf, INFO, "JS ALERT");
            } else {
                    duk_size_t msg_len;
                    const char *msg;
                    
                    if (!duk_is_string(ctx, 0)) {
                            duk_to_string(ctx, 0);
                    }
                    msg = duk_safe_to_lstring(ctx, 0, &msg_len);
                    NSLOG(netsurf, INFO, "JS ALERT: %*s", (int)msg_len, msg);
	    }
            return 0;
    %}

The nsgenbind tool generates code that automatically allows acess to
the classes private data structure elements through a variable called
`priv` and the duktape stack in the variable `ctx`.

For overloaded method calls nsgenbind does not emit code to do
parameter verification and the binding code has to deal with all
possible parameters itself.

This binding checks the number of parameters and if one is present it
coerces it to be a string and logs the result.
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NetSurf logging
===============

NetSurf has a large number of internal diagnostic messages which can
be viewed by the developer (or user if they wish)

Each message has a category and a level which can be used to control
which messages are displayed.

The message category is used to allow filters to separate messages of
the same level from different sources.

The logging levels, from low to high, are:

  - DEEPDEBUG
  - DEBUG
  - VERBOSE
  - INFO
  - WARNING
  - ERROR
  - CRITICAL

Compilation control
-------------------

At compilation time the logging behaviour can be controlled by using
configuration overrides in a Makefile.config The parameters are:

  - NETSURF_USE_NSLOG  
  This controls if the NetSurf logging library (nslog) is used to
  allow comprehensive filtering of messages. The value defaults to
  AUTO which will use pkg-config to locate the library and enable if
  present. If set to NO or the library cannot be located the browsers
  logging will revert to simple boolean enabled/disabled logging
  controlled by the -v command line switch.
  
  - NETSURF_LOG_LEVEL  
  This controls what level of message is compiled into the NetSurf
  binary. The default value is VERBOSE and when not using nslog this
  value is also used to select what level of logging is shown with the
  -v command line switch.
  
  - NETSURF_BUILTIN_LOG_FILTER  
  When using nslog this sets the default non-verbose filter. The
  default value ("level:WARNING") shows all messages of level WARNING
  and above

  - NETSURF_BUILTIN_VERBOSE_FILTER  
  When using nslog this sets the default verbose filter. The default
  value ("level:VERBOSE") shows all messages of level VERBOSE and
  above. The verbose level is selected from the commandline with the
  -v switch

Command line
------------

The main command line switches that control logging are:

  - -v
  switches between the normal and verbose levels

  - -V <file>
  Send the logging to a file instead of standard output 
  
  - --log_filter=<filter>
  Set the non verbose filter

  - --verbose_filter=<filter>
  Set the verbose filter

Examples:

    ./nsgtk --log_filter="level:INFO"
    ./nsgtk -v --verbose_filter="(cat:layout && level:DEBUG)"
    ./nsgtk -v --verbose_filter="((cat:layout && level:DEBUG) || level:INFO)"

Options
-------

The logging filters can be configured by setting the log_filter and
log_verbose_filter options.

Adding messages
---------------

Messages can be easily added by including the utils/log.h header and
he NSLOG() macro. for example

    NSLOG(netsurf, INFO, "An example message %d", example_func());

nslog
-----

If the nslog library is used it allows for application of a filter to
control which messages are output. The nslog filter syntax is best
viewed in its [documentation](http://source.netsurf-browser.org/libnslog.git/tree/docs/mainpage.md)
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NetSurf web browser
===================

![CII Best Practices](https://bestpractices.coreinfrastructure.org/projects/1037/badge)

[CII Best Practices](https://bestpractices.coreinfrastructure.org/projects/1037)


[Project](docs/project.md)

[User Interface](docs/user-interface.md)

[Development](docs/development.md)
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.\"                                      Hey, EMACS: -*- nroff -*-
.\" First parameter, NAME, should be all caps
.\" Second parameter, SECTION, should be 1-8, maybe w/ subsection
.\" other parameters are allowed: see man(7), man(1)
.TH NETSURF 1 "December 24, 2014"
.\" Please adjust this date whenever revising the manpage.
.\"
.\" Some roff macros, for reference:
.\" .nh        disable hyphenation
.\" .hy        enable hyphenation
.\" .ad l      left justify
.\" .ad b      justify to both left and right margins
.\" .nf        disable filling
.\" .fi        enable filling
.\" .br        insert line break
.\" .sp <n>    insert n+1 empty lines
.\" for manpage-specific macros, see man(7)
.SH NAME
netsurf \- A small fast web browser
.SH SYNOPSIS
.B netsurf-fb
.RI [ options ] 
.RI [ url ]
.SH DESCRIPTION
This manual page documents briefly the
.B netsurf
browser.
.PP
.\" TeX users may be more comfortable with the \fB<whatever>\fP and
.\" \fI<whatever>\fP escape sequences to invode bold face and italics,
.\" respectively.
\fBnetsurf\fP is a small fast web browser. This man page only describes how to run the browser.
.SH OPTIONS
This programs follow the usual GNU command line syntax, with long
options starting with two dashes (`-').
.PP
The command line parameters override any options loaded from the users Choices file.
.PP
A summary of options is included below.
.TP
.B \-v
Enable verbose logging.
.TP
.B \-\-http_proxy
Bboolean indicating if the http proxy is being used.
.TP
.B \-\-http_proxy_host
The http proxy host.
.TP
.B \-\-http_proxy_port
The http proxy port.
.TP
.B \-\-http_proxy_auth
The authentication scheme for the http proxy.
.TP
.B \-\-http_proxy_auth_user
The authentication schemes user.
.TP
.B \-\-http_proxy_auth_pass
The authentication schemes password.
.TP
.B \-\-font_size
The default font size to use.
.TP
.B \-\-font_min_size
The minimum font size to use.
.TP
.B \-\-font_sans
Family name of the sans serif font.
.TP
.B \-\-font_serif
Family name of the serif font.
.TP
.B \-\-font_mono
Family name of the monospace font.
.TP
.B \-\-font_cursive
Family name of the cursive font.
.TP
.B \-\-font_fantasy
Family name of the fantasy font.
.TP
.B \-\-accept_language
Languages to accept.
.TP
.B \-\-accept_charset
Character set to accept
.TP
.B \-\-memory_cache_size
Maximum memory cache size.
.TP
.B \-\-disc_cache_age
Maximum disc cache size.
.TP
.B \-\-block_advertisements
Boolean to enable ad blocking.
.TP
.B \-\-send_referer
Boolean controlling whether referer data should be sent
.TP
.B \-\-animate_images
Boolean controlling whether images should be animated.
.TP
.B \-\-expire_url
expire url
.TP
.B \-\-font_default
Default font.
.TP
.B \-\-ca_bundle
ca bundle
.TP
.B \-\-ca_path
ca path
.TP
.B \-\-cookie_file
cookie file
.TP
.B \-\-cookie_jar
cookie jar
.TP
.B \-\-homepage_url
homepage url
.TP
.B \-\-search_url_bar
search url bar
.TP
.B \-\-search_provider
search provider
.TP
.B \-\-url_suggestion
url suggestion
.TP
.B \-\-window_x
The X co-ordinate of the initial window.
.TP
.B \-\-window_y
The Y co-ordinate of the initial window.
.TP
.B \-\-window_width
The width of the initial window.
.TP
.B \-\-window_height
The height of the initial window.
.TP
.B \-\-toolbar_status_size
toolbar status size
.TP
.B \-\-scale
Initial scale factor.
.TP
.B \-\-incremental_reflow
Boolean controlling whether incremental reflow is performed.
.TP
.B \-\-min_reflow_period
Minimum time between incremental reflows
.TP
.B \-\-core_select_menu
core select menu
.TP
.B \-\-max_fetchers
max fetchers
.TP
.B \-\-max_fetchers_per_host
max fetchers per host
.TP
.B \-\-max_cached_fetch_handles
max cached fetch handles
.TP
.B \-\-suppress_curl_debug
suppress curl debug
.TP
.B \-\-target_blank
target blank
.TP
.B \-\-button_2_tab
button 2 tab
.TP
.B \-\-margin_top
margin top
.TP
.B \-\-margin_bottom
margin bottom
.TP
.B \-\-margin_left
margin left
.TP
.B \-\-margin_right
margin right
.TP
.B \-\-export_scale
export scale
.TP
.B \-\-suppress_images
suppress images
.TP
.B \-\-remove_backgrounds
remove backgrounds
.TP
.B \-\-enable_loosening
enable loosening
.TP
.B \-\-enable_PDF_compression
enable PDF compression
.TP
.B \-\-enable_PDF_password
enable_PDF_password
.TP
.B \-\-gui_colour_bg_1
gui colour bg_1
.TP
.B \-\-gui_colour_fg_1
gui colour fg_1
.TP
.B \-\-gui_colour_fg_2
gui colour fg_2
.TP
.B \-\-sys_colour_ActiveBorder
Override CSS sys_colour_ActiveBorder colour.
.TP
.B \-\-sys_colour_ActiveCaption
Override CSS sys_colour_ActiveCaption colour.
.TP
.B \-\-sys_colour_AppWorkspace
Override CSS sys_colour_AppWorkspace colour.
.TP
.B \-\-sys_colour_Background
Override CSS sys_colour_Background colour.
.TP
.B \-\-sys_colour_ButtonFace
Override CSS sys_colour_ButtonFace colour.
.TP
.B \-\-sys_colour_ButtonHighlight
Override CSS sys_colour_ButtonHighlight colour.
.TP
.B \-\-sys_colour_ButtonShadow
Override CSS sys_colour_ButtonShadow colour.
.TP
.B \-\-sys_colour_ButtonText
Override CSS sys_colour_ButtonText colour.
.TP
.B \-\-sys_colour_CaptionText
Override CSS sys_colour_CaptionText colour.
.TP
.B \-\-sys_colour_GrayText
Override CSS sys_colour_GrayText colour.
.TP
.B \-\-sys_colour_Highlight
Override CSS sys_colour_Highlight colour.
.TP
.B \-\-sys_colour_HighlightText
Override CSS sys_colour_HighlightText colour.
.TP
.B \-\-sys_colour_InactiveBorder
Override CSS sys_colour_InactiveBorder colour.
.TP
.B \-\-sys_colour_InactiveCaption
Override CSS sys_colour_InactiveCaption colour.
.TP
.B \-\-sys_colour_InactiveCaptionText
Override CSS sys_colour_InactiveCaptionText colour.
.TP
.B \-\-sys_colour_InfoBackground
Override CSS sys_colour_InfoBackground colour.
.TP
.B \-\-sys_colour_InfoText
Override CSS sys_colour_InfoText colour.
.TP
.B \-\-sys_colour_Menu
Override CSS sys_colour_Menu colour.
.TP
.B \-\-sys_colour_MenuText
Override CSS sys_colour_MenuText colour.
.TP
.B \-\-sys_colour_Scrollbar
Override CSS sys_colour_Scrollbar colour.
.TP
.B \-\-sys_colour_ThreeDDarkShadow
Override CSS sys_colour_ThreeDDarkShadow colour.
.TP
.B \-\-sys_colour_ThreeDFace
Override CSS sys_colour_ThreeDFace colour.
.TP
.B \-\-sys_colour_ThreeDHighlight
Override CSS sys_colour_ThreeDHighlight colour.
.TP
.B \-\-sys_colour_ThreeDLightShadow
Override CSS sys_colour_ThreeDLightShadow colour.
.TP
.B \-\-sys_colour_ThreeDShadow
Override CSS sys_colour_ThreeDShadow colour.
.TP
.B \-\-sys_colour_Window
Override CSS sys_colour_Window colour.
.TP
.B \-\-sys_colour_WindowFrame
Override CSS sys_colour_WindowFrame colour.
.TP
.B \-\-sys_colour_WindowText
Override CSS sys_colour_WindowText colour.
.TP
.B \-\-downloads_clear
downloads clear
.TP
.B \-\-request_overwrite
request overwrite
.TP
.B \-\-downloads_directory
downloads directory
.TP
.B \-\-url_file
url file
.TP
.B \-\-show_single_tab
Force tabs to always be show.
.TP
.B \-\-button_type
button type
.TP
.B \-\-disable_popups
disable popups
.TP
.B \-\-history_age
history age
.TP
.B \-\-hover_urls
hover urls
.TP
.B \-\-focus_new
focus new
.TP
.B \-\-new_blank
new blank
.TP
.B \-\-hotlist_path
hotlist path
.TP
.B \-\-source_tab
source tab
.TP
.B \-\-current_theme
current theme
.SH AUTHOR
netsurf-fb was written by the netsurf developers.
.PP
This manual page was written by Vincent Sanders <vince@debian.org>,
for the Debian project (and may be used by others).
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.\"                                      Hey, EMACS: -*- nroff -*-
.\" Copyright 2014 Vincent Sanders
.\"
.\" Permission is hereby granted, free of charge, to any person obtaining a copy of this man page (the "Software"), to deal in the Software without restriction, including without limitation the rights to use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies of the Software, and to permit persons to whom the Software is furnished to do so, subject to the following conditions:
.\"
.\"The above copyright notice and this permission notice shall be included in all copies or substantial portions of the Software.
.\"
.\"THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
.Dd December 26, 2014
.Dt NETSURF 1 CON
.Os
.Sh NAME
.Nm netsurf
.Nd a small fast web browser
.Sh SYNOPSIS
.Nm netsurf-gtk
.Op Ar options
.Op Ar url
.Sh DESCRIPTION
.Nm
is a lightweight, fast, standards-compliant web browser.
This man page only describes how to run the browser.
.Pp
The command line parameters override any options loaded from the user's
.Pa Choices
file.
.Pp
In addition to these parameters the standard GTK+ options may be passed.
.Pp
The options are as follows:
.Bl -tag -width Ds
.It Fl v
Enable verbose logging.
.It Fl -http_proxy
Boolean indicating if the http proxy is being used.
.It Fl -http_proxy_host
The http proxy host.
.It Fl -http_proxy_port
The http proxy port.
.It Fl -http_proxy_auth
The authentication scheme for the http proxy.
.It Fl -http_proxy_auth_user
The authentication schemes user.
.It Fl -http_proxy_auth_pass
The authentication schemes password.
.It Fl -font_size
The default font size to use.
.It Fl -font_min_size
The minimum font size to use.
.It Fl -font_sans
Family name of the sans serif font.
.It Fl -font_serif
Family name of the serif font.
.It Fl -font_mono
Family name of the monospace font.
.It Fl -font_cursive
Family name of the cursive font.
.It Fl -font_fantasy
Family name of the fantasy font.
.It Fl -accept_language
Languages to accept.
.It Fl -accept_charset
Character set to accept
.It Fl -memory_cache_size
Maximum memory cache size.
.It Fl -disc_cache_age
Maximum disc cache size.
.It Fl -block_advertisements
Boolean to enable ad blocking.
.It Fl -send_referer
Boolean controlling whether referrer data should be sent
.It Fl -animate_images
Boolean controlling whether images should be animated.
.It Fl -expire_url
expire url
.It Fl -font_default
Default font.
.It Fl -ca_bundle
Certificate authority bundle path.
.It Fl -ca_path
Certificate authority path
.It Fl -cookie_file
cookie file
.It Fl -cookie_jar
cookie jar
.It Fl -homepage_url
homepage url
.It Fl -search_url_bar
search url bar
.It Fl -search_provider
search provider
.It Fl -url_suggestion
url suggestion
.It Fl -window_x
The X co-ordinate of the initial window.
.It Fl -window_y
The Y co-ordinate of the initial window.
.It Fl -window_width
The width of the initial window.
.It Fl -window_height
The height of the initial window.
.It Fl -toolbar_status_size
toolbar status size
.It Fl -scale
Initial scale factor.
.It Fl -incremental_reflow
Boolean controlling whether incremental reflow is performed.
.It Fl -min_reflow_period
Minimum time between incremental reflows
.It Fl -core_select_menu
core select menu
.It Fl -max_fetchers
max fetchers
.It Fl -max_fetchers_per_host
max fetchers per host
.It Fl -max_cached_fetch_handles
max cached fetch handles
.It Fl -suppress_curl_debug
suppress curl debug
.It Fl -target_blank
target blank
.It Fl -button_2_tab
button 2 tab
.It Fl -margin_top
margin top
.It Fl -margin_bottom
margin bottom
.It Fl -margin_left
margin left
.It Fl -margin_right
margin right
.It Fl -export_scale
export scale
.It Fl -suppress_images
suppress images
.It Fl -remove_backgrounds
remove backgrounds
.It Fl -enable_loosening
enable loosening
.It Fl -enable_PDF_compression
enable PDF compression
.It Fl -enable_PDF_password
enable_PDF_password
.It Fl -gui_colour_bg_1
gui colour bg_1
.It Fl -gui_colour_fg_1
gui colour fg_1
.It Fl -gui_colour_fg_2
gui colour fg_2
.It Fl -sys_colour_ActiveBorder
Override CSS sys_colour_ActiveBorder colour.
.It Fl -sys_colour_ActiveCaption
Override CSS sys_colour_ActiveCaption colour.
.It Fl -sys_colour_AppWorkspace
Override CSS sys_colour_AppWorkspace colour.
.It Fl -sys_colour_Background
Override CSS sys_colour_Background colour.
.It Fl -sys_colour_ButtonFace
Override CSS sys_colour_ButtonFace colour.
.It Fl -sys_colour_ButtonHighlight
Override CSS sys_colour_ButtonHighlight colour.
.It Fl -sys_colour_ButtonShadow
Override CSS sys_colour_ButtonShadow colour.
.It Fl -sys_colour_ButtonText
Override CSS sys_colour_ButtonText colour.
.It Fl -sys_colour_CaptionText
Override CSS sys_colour_CaptionText colour.
.It Fl -sys_colour_GrayText
Override CSS sys_colour_GrayText colour.
.It Fl -sys_colour_Highlight
Override CSS sys_colour_Highlight colour.
.It Fl -sys_colour_HighlightText
Override CSS sys_colour_HighlightText colour.
.It Fl -sys_colour_InactiveBorder
Override CSS sys_colour_InactiveBorder colour.
.It Fl -sys_colour_InactiveCaption
Override CSS sys_colour_InactiveCaption colour.
.It Fl -sys_colour_InactiveCaptionText
Override CSS sys_colour_InactiveCaptionText colour.
.It Fl -sys_colour_InfoBackground
Override CSS sys_colour_InfoBackground colour.
.It Fl -sys_colour_InfoText
Override CSS sys_colour_InfoText colour.
.It Fl -sys_colour_Menu
Override CSS sys_colour_Menu colour.
.It Fl -sys_colour_MenuText
Override CSS sys_colour_MenuText colour.
.It Fl -sys_colour_Scrollbar
Override CSS sys_colour_Scrollbar colour.
.It Fl -sys_colour_ThreeDDarkShadow
Override CSS sys_colour_ThreeDDarkShadow colour.
.It Fl -sys_colour_ThreeDFace
Override CSS sys_colour_ThreeDFace colour.
.It Fl -sys_colour_ThreeDHighlight
Override CSS sys_colour_ThreeDHighlight colour.
.It Fl -sys_colour_ThreeDLightShadow
Override CSS sys_colour_ThreeDLightShadow colour.
.It Fl -sys_colour_ThreeDShadow
Override CSS sys_colour_ThreeDShadow colour.
.It Fl -sys_colour_Window
Override CSS sys_colour_Window colour.
.It Fl -sys_colour_WindowFrame
Override CSS sys_colour_WindowFrame colour.
.It Fl -sys_colour_WindowText
Override CSS sys_colour_WindowText colour.
.It Fl -downloads_clear
downloads clear
.It Fl -request_overwrite
request overwrite
.It Fl -downloads_directory
downloads directory
.It Fl -url_file
url file
.It Fl -show_single_tab
Force tabs to always be show.
.It Fl -button_type
button type
.It Fl -disable_popups
disable popups
.It Fl -history_age
history age
.It Fl -hover_urls
hover urls
.It Fl -focus_new
focus new
.It Fl -new_blank
new blank
.It Fl -hotlist_path
hotlist path
.It Fl -source_tab
source tab
.It Fl -current_theme
current theme
.Sh FILES
.Bl -item -width HOMEconfignetsurfChoicesxxxx
.It
.Pa $HOME/.config/netsurf/Choices
.It
.Pa $HOME/.config/netsurf/Hotlist
.El
.Sh SEE ALSO
.Xr gtk-options 7
.Sh STANDARDS
.Rs
.%D December 3, 2014
.%I Web Hypertext Application Technology Working Group
.%T HTML Living Standard
.%U https://html.spec.whatwg.org/multipage/
.Re
.Pp
.Rs
.%D June 7, 2011
.%I World Wide Web Consortium
.%T Cascading Style Sheets Level 2 Revision 1 (CSS 2.1) Specification
.%U http://www.w3.org/TR/CSS21/
.Re
.Pp
.Rs
.%D December 17, 2014
.%I Web Hypertext Application Technology Working Group
.%T Document Object Model Living Standard
.%U https://dom.spec.whatwg.org/
.Re
.Sh AUTHORS
Authorship information for
.Nm
is available at the project homepage,
.Lk http://www.netsurf-browser.org/
.Pp
This manual page was written by
.An Vincent Sanders Aq Mt vince@netsurf-browser.org
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--------------------------------------------------------------------------------
  NetSurf project libraries required                               1 July 2012
--------------------------------------------------------------------------------

  To build NetSurf, you need the libraries required by the core, and any extra
  libraries required by the specific front end you are building.


  NetSurf Core
==============

  Required:

      $ git clone git://git.netsurf-browser.org/buildsystem
      $ git clone git://git.netsurf-browser.org/libwapcaplet
      $ git clone git://git.netsurf-browser.org/libparserutils
      $ git clone git://git.netsurf-browser.org/libhubbub
      $ git clone git://git.netsurf-browser.org/libcss
      $ git clone git://git.netsurf-browser.org/libdom
      $ git clone git://git.netsurf-browser.org/libnsbmp
      $ git clone git://git.netsurf-browser.org/libnsgif

  Optional:

      $ git clone git://git.netsurf-browser.org/libsvgtiny


  RISC OS front end
===================

  Required:

      $ git clone git://git.netsurf-browser.org/libpencil
      $ git clone git://git.netsurf-browser.org/rufl


  Framebuffer front end
=======================

  Required:

      $ git clone git://git.netsurf-browser.org/libnsfb


  Non RISC OS front ends
========================

  Optional:

      $ git clone git://git.netsurf-browser.org/librosprite
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Common NetSurf user options
---------------------------

This document outlines the common configuration options supported by
  the NetSurf core.

Overview
========

The users configurations are generally stored in a "Choices" file and
  are loaded at browser startup. Most user interfaces provide a way
  to configure these parameters in a manner consistant with the
  toolkit in use.

The user choices are stored as a simple key:value list.

Each entry has a type, one of: boolean, integer, unsigned integer,
  hexadecimal colour value or string.

General Options
===============

 Option Key           | Type   | Default   | Description                      
 -------------------- | ------ | --------- | -------------------------------- 
 http_proxy           | bool   | false     | An HTTP proxy should be used.    
 http_proxy           | bool   | false     | An HTTP proxy should be used.    
 http_proxy_host      | string | NULL      | Hostname of proxy.               
 http_proxy_port      | int    | 8080      | Proxy port.                      
 http_proxy_auth      | int    | 0         | Proxy authentication method.     
 http_proxy_auth_user | string | NULL      | Proxy authentication user name   
 http_proxy_auth_pass | string | NULL      | Proxy authentication password    
 http_proxy_noproxy   | string | localhost | Proxy omission list              
 font_size            | int    | 128       | Default font size / 0.1pt.       
 font_min_size        | int    | 85        | Minimum font size.               
 font_sans            | string | NULL      | Default sans serif font          
 font_serif           | string | NULL      | Default serif font               
 font_mono            | string |  NULL     | Default monospace font           
 font_cursive         | string |  NULL     | Default cursive font             
 font_fantasy         | string |  NULL     | Default fantasy font             
 accept_language      | string |  NULL     | Accept-Language header.          
 accept_charset       | string |  NULL     | Accept-Charset header.           
 memory_cache_size    | int    | 12MiB     | Preferred maximum size of memory cache in bytes. 
 disc_cache_size      | uint   | 1GiB      | Preferred expiry size of disc cache in bytes. 
 disc_cache_age       | int    | 28        | Preferred expiry age of disc cache in days. 
 disc_cache_path      | string |  NULL     | Path to disc cache, NULL means to use system path |
 block_advertisements | bool   | false     | Whether to block advertisements  
 do_not_track         | bool   | false     | Disable website tracking [1]     
 send_referer         | bool   | true      | Whether to send the referer HTTP header.
 foreground_images    | bool   | true      | Whether to fetch foreground images 
 background_images    | bool   | true      | Whether to fetch background images 
 animate_images       | bool   | true      | Whether to animate images        
 enable_javascript    | bool   | false     | Whether to execute javascript    
 script_timeout       | int    | 10        | Maximum time to wait for a script to run in seconds 
 expire_url           | int    | 28        | How many days to retain URL data for. 
 font_default         | int    | 0         | Default font family              
 ca_bundle            | string | NULL      | ca-bundle location               
 ca_path              | string | NULL      | ca-path location                 
 cookie_file          | string | NULL      | Cookie file location             
 cookie_jar           | string | NULL      | Cookie jar location              
 homepage_url         | string | NULL      | Home page location               
 search_url_bar       | bool   | false     | search web from url bar          
 search_provider      | int    | 0         | default web search provider      
 url_suggestion       | bool   | true      | URL completion in url bar        
 window_x             | int    | 0         | default x position of new windows 
 window_y             | int    | 0         | default y position of new windows 
 window_width         | int    | 0         | default width of new windows     
 window_height        | int    | 0         | default height of new windows    
 window_screen_width  | int    | 0         | width of screen when above options were saved 
 window_screen_height | int    | 0         | height of screen when above options were saved 
 toolbar_status_size  | int    | 6667      | default size of status bar vs. h scroll bar 
 scale                | int    | 100       | default window scale             
 incremental_reflow   | bool   | true      | Whether to reflow web pages while objects are fetching 
 min_reflow_period    | uint   | 25        | Minimum time (in cs) between HTML reflows while objects are fetching 
 core_select_menu     | bool   | false     | Use core selection menu          

[1] http://www.w3.org/Submission/2011/SUBM-web-tracking-protection-20110224/#dnt-uas

Fetcher options
===============

 Option Key               | Type | Default | Description                         
 ------------------------ | -----| ------- | ----------------------------------- 
 max_fetchers             | int  | 24      | Maximum simultaneous active fetchers 
 max_fetchers_per_host    | int  | 5       | Maximum simultaneous active fetchers per host. (<=option_max_fetchers else it makes no sense) [2]       
 max_cached_fetch_handles | int  |  6      | Maximum number of inactive fetchers cached. The total number of handles netsurf will therefore have open is this plus option_max_fetchers. 
 suppress_curl_debug      | bool | true    | Suppress debug output from cURL.    
 target_blank             | bool | true    | Whether to allow target="_blank"    
 button_2_tab             | bool | true    | Whether second mouse button opens in new tab. 

[2] Note that rfc2616 section 8.1.4 says that there should be no more
     than two keepalive connections per host. None of the main browsers
     follow this as it slows page fetches down considerably.
     See https://bugzilla.mozilla.org/show_bug.cgi?id=423377#c4


PDF / Print options
===================

 Option Key             | Type | Deflt | Description                         
 ---------------------- | ---- | ----- | ------------------------------------
 margin_top             | int  | 10    | top margin of exported page          
 margin_bottom          | int  | 10    | bottom margin of exported page       
 margin_left            | int  | 10    | left margin of exported page         
 margin_right           | int  | 10    | right margin of exported page        
 export_scale           | int  | 70    | scale of exported content            
 suppress_images        | bool | false | suppressing images in printed content
 remove_backgrounds     | bool | false | turning off all backgrounds for printed content 
 enable_loosening       | bool | true  | turning on content loosening for printed content 
 enable_PDF_compression | bool | true  | compression of PDF documents         
 enable_PDF_password    | bool | false | setting a password and encoding PDF documents 

System colours
==============

These are the css system colours which the browser also uses to style
generated output.

 Option Key                     | Type   | Default   
 ------------------------------ | ------ | ----------
 sys_colour_ActiveBorder        | colour | 0x00d3d3d3 
 sys_colour_ActiveCaption       | colour | 0x00f1f1f1 
 sys_colour_AppWorkspace        | colour | 0x00f1f1f1 
 sys_colour_Background          | colour | 0x006e6e6e 
 sys_colour_ButtonFace          | colour | 0x00f9f9f9 
 sys_colour_ButtonHighlight     | colour | 0x00ffffff 
 sys_colour_ButtonShadow        | colour | 0x00aeaeae 
 sys_colour_ButtonText          | colour | 0x004c4c4c 
 sys_colour_CaptionText         | colour | 0x004c4c4c 
 sys_colour_GrayText            | colour | 0x00505050 
 sys_colour_Highlight           | colour | 0x00c00800 
 sys_colour_HighlightText       | colour | 0x00ffffff 
 sys_colour_InactiveBorder      | colour | 0x00f1f1f1 
 sys_colour_InactiveCaption     | colour | 0x00e6e6e6 
 sys_colour_InactiveCaptionText | colour | 0x00a6a6a6 
 sys_colour_InfoBackground      | colour | 0x008fdfef 
 sys_colour_InfoText            | colour | 0x00000000 
 sys_colour_Menu                | colour | 0x00f1f1f1 
 sys_colour_MenuText            | colour | 0x004e4e4e 
 sys_colour_Scrollbar           | colour | 0x00cccccc 
 sys_colour_ThreeDDarkShadow    | colour | 0x00aeaeae 
 sys_colour_ThreeDFace          | colour | 0x00f9f9f9 
 sys_colour_ThreeDHighlight     | colour | 0x00ffffff 
 sys_colour_ThreeDLightShadow   | colour | 0x00ffffff 
 sys_colour_ThreeDShadow        | colour | 0x00d5d5d5 
 sys_colour_Window              | colour | 0x00f1f1f1 
 sys_colour_WindowFrame         | colour | 0x004e4e4e 
 sys_colour_WindowText          | colour | 0x00000000 







netsurf-vince/pdf/docs/project.md

NetSurf Project
===============

The NetSurf project is developing a document browser for the World
Wide Web. It was started in 2002 on the RISC OS platform and has
support for numerous operating systems and graphical toolkits.

NetSurf is very modular and built from many component libraries which
provide functionality from GIF image format decoding (libnsgif) to
HTML document object model handling (libdom).

NetSurf browser is open source and is licensed under the GPLv2 (with
OpenSSL exception). Many of the supporting libraries are under a MIT
licence.

The [main website](http://www.netsurf-browser.org/) contains links to
other resources and additional information.
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Quick Build Steps for NetSurf
=============================

Last Updated: 21st January 2020

This document provides steps for building NetSurf.

These instructions use a shell script to perform several operations.
  This script has only been tested with the bash and zsh bourne style
  shell interpreters. The latest version of this script should be
  retrieved from the official NetSurf source repository.

This shell script is used by the NetSurf Developers but you should
  satisfy yourself that the script is not malicious. It should be noted
  that building the browser will also be executing shell code and
  requires a similar level of trust.


Native build
============

Grab a temporary env.sh
-----------------------

     $ wget https://git.netsurf-browser.org/netsurf.git/plain/docs/env.sh
     $ unset HOST
     $ source env.sh


Install any packages you need
-----------------------------

Installs all packages required to build NetSurf and the NetSurf project
libraries.

     $ ns-package-install

If your package manager is not supported, you will have to install third
  party packages manually.


Get the NetSurf project source code from Git
--------------------------------------------

All the sources for the browser and support libraries is available
  from the public git server.

Local copies may be easily obtained with the ns-clone command.

     $ ns-clone


Build and install our project libraries
---------------------------------------

Updates NetSurf project library sources to latest, builds and installs them.

      $ ns-pull-install


Switch to new NetSurf workspace
-------------------------------

Remove the bootstrap script and use the newly installed one

      $ rm env.sh
      $ cd ~/dev-netsurf/workspace
      $ source env.sh


Build and run NetSurf
---------------------

      $ cd netsurf

To build the native front end (the GTK front end on Linux, BSDs, etc)
  you could do:

      $ make
      $ ./nsgtk3

To build the framebuffer front end, you could do:

      $ make TARGET=framebuffer
      $ ./nsfb

More detailed documentation on using the [framebuffer](docs/using-framebuffer.md)
  frontend are available.

Cross Compiling
===============

If you are cross compiling, you can follow the above steps, but when
  sourcing env.sh, you should set HOST environment variable to the
  appropriate triplet for your cross compiler. For example, to cross
  compile for RISC OS:

      $ HOST=arm-unknown-riscos source env.sh

After that, the commands such as `ns-package-install` and
  `ns-pull-install` will do what is appropriate for the platform you are
  building for.

To do the final build of NetSurf, pass the appropriate TARGET to
  make. For example, to cross compile for RISC OS:

      $ make TARGET=riscos

Finally, you can package up your build to transfer to the system you
  are developing for.  For example, to produce a package for RISC OS:

      $ make TARGET=riscos package

Getting a cross compiler set up
-------------------------------

We maintain cross compilation environments and an SDK for a number of
  platforms.  These may be found in our toolchains repository.

      $ git clone git://git.netsurf-browser.org/toolchains

Pre-built versions of the toolchains for 64bit x86 Debian systems are
  available via our [automated build and test
  infrastructure](https://ci.netsurf-browser.org/builds/toolchains/)


Not working?
============

If the above steps are inapplicable, or don't work, you can build
  manually. Follow the instructions in the BUILDING-* documents in the
  docs/ directory the NetSurf browser source tree.
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Source Object (low level) cache backing store
=============================================

[TOC]

# Introduction

The source object (referred to as low level in the code) content cache
provides a unified API for the rest of the browser to retrieve objects
(HTML files, images etc.) from a URL.

The cache initialy always fufuls these requsts by using the fetcher
system to retrive data according to the URL scheme (network for HTTP,
disc for file etc.) and storing the result in memory.

The cache also provides a system to extend the life of source objects
in memory when they are no longer immediately being used. Only fetch
types where there are well defined rules on caching are considered, in
practice this limits the cache to URLS with HTTP(S) schemes. The
section in RFC2616 [1] on caching specifies these rules.

To further extend the objects lifetime they can be pushed into a
backing store where the objects are available for reuse less quickly
than from memory but faster than retrieving from the network again.

The backing store implementation provides a key:value infrastructure
with a simple store, retrieve and invalidate interface.

The key is the object URL which by definition is unique for a source
object. The value is the source object data *and* the associated
metadata

# Generic filesystem backing store

Although the backing store interface is fully pluggable a generic
implementation based on storing objects on the filesystem in a
hierarchy of directories.

The option to alter the backing store format exists and is controlled
by a version field. It is implementation defined what happens if a
version mis-match occurs.

As the backing store only holds cache data one should not expect a
great deal of effort to be expended converting formats (i.e. the cache
may simply be discarded).

## Layout version 2.02

The version 2 layout stores cache entries in a hash map thus only uses
memory proportional to the number of entries present removing the need
for large fixed size indexes.

The object identifier is generated from nsurl_hash() and data entries
are stored in either a fixed size disc blocks or in separate files on disc.

The file path if stored on disc must conform to the limitations of all
the filesystems the cache can be placed upon.

From http://en.wikipedia.org/wiki/Comparison_of_file_systems#Limits the relevant subset is:
 - path elements no longer than 8 characters
 - acceptable characters are A-Z, 0-9
 - short total path lengths (255 or less)
 - no more than 77 entries per directory (6bits worth)

The short total path lengths mean the encoding must represent as much
data as possible in the least number of characters.

To achieve all these goals we use RFC4648 base32 encoding which packs
five bits into each character of the filename. By splitting the 32bit
identifier using six bits per directory level only five levels of
directory are required with a maximum of 64 entries per
directory. This requires a total path length of 22 bytes (including
directory separators) BA/BB/BC/BD/BE/ABCDEFG

Files that are under 8KiB in size are stored in "small block files"
these are pre allocated 8 Megabyte files on disc in which remove the
need to have many, many small files stored on disc at the expensie of
a some amount of wasted space for files that are smaller than the 8K
block size.

## Layout version 1.1

An object has an identifier value generated from the URL (the unique
key). The value used is obtained using nsurl_hash() which is currently
a 32 bit FNV so is directly usable.

This identifier is adequate to ensure the collision rate for the
hashed URL values (a collision for every 2^16 URLs added) is
sufficiently low the overhead of returning the wrong object (which
backing stores are permitted to do) is not significant.

An entry list is maintained which contains all the metadata about a
given identifier. This list is limited in length to constrain the
resources necessary to maintain it. It is made persistent to avoid the
overhead of reconstructing it at initialisation and to keep the data
used to improve the eviction decisions.

Each object is stored and retrieved directly into the filesystem using
a filename generated from a RFC4648 base32 encoding of an address
value. The objects address is derived from the identifier by cropping
it to a shorter length.

A mapping between the object address and its entry is maintained which
uses storage directly proportional to the size of the address length.

The cropping length is stored in the control file with the default
values set at compile time. This allows existing backing stores to
continue operating with existing data independently of new default
setting. This setting gives some ability to tune the default cache
index size to values suitable for a specific host operating system.

E.g. Linux based systems can easily cope with several megabytes of
mmaped index but RISC OS might want to limit this to a few megabytes
of heap at most.

The files are stored on disc using their base32 address value.
By creating a directory for each character of the encoded filename
(except the last which is of course the leafname) we create a
directory structure where no directory has more than 32 entries.

E.g. A 19bit address of 0x1 would be base32 encoded into AAAB
resulting in the data being stored in a file path of
"/store/prefix/d/B/A/A/BAAAAA".

An address of 0x00040001 encodes to BAAB and a file path of
"/store/prefix/m/B/A/A/BAABAAA"

## Layout Version 1.0

The version 1.0 layout was identical to the 1.1 except base64url
encoding was used, this proved problematic as some systems filesystems
were case insensitive so upper and lower case letters collided.

There is no upgrade provision from the previous version simply delete
the cache directory.

## Control files

### control

A control file is used to hold a list of values describing how the
other files in the backing store should be used.

### entries

this file contains a table of entries describing the files held on the
filesystem.

Each control file table entry is 28 bytes and consists of

 - signed 64 bit value for last use time
 - 32bit full url hash allowing for index reconstruction and
   additional collision detection. Also the possibility of increasing
   the ADDRESS_LENGTH although this would require renaming all the
   existing files in the cache and is not currently implemented.
 - unsigned 32bit length for data
 - unsigned 32bit length for metadata
 - unsigned 16bit value for number of times used.
 - unsigned 16bit value for flags
 - unsigned 16bit value for data block index (unused)
 - unsigned 16bit value for metatdata block index (unused)

### Address to entry index

An entry index is held in RAM that allows looking up the address to
map to an entry in the control file.

The index is the only data structure whose size is directly dependant
on the length of the hash specifically:

    (2 ^ (ADDRESS_BITS - 3)) * ENTRY_BITS) in bytes

where ADDRESS_BITS is how long the address is in bits and ENTRY_BITS
is how many entries the control file (and hence the while
cache) may hold.

## RISCOS values

By limiting the ENTRY_BITS size to 14 (16,384 entries) the entries
list is limited to 448kilobytes.

The typical values for RISC OS would set ADDRESS_BITS to 18. This
spreads the entries over 262144 hash values which uses 512 kilobytes
for the index. Limiting the hash space like this reduces the
effectiveness of the cache.

A small ADDRESS_LENGTH causes a collision (two URLs with the same
address) to happen roughly for every 2 ^ (ADDRESS_BITS / 2) = 2 ^ 9 =
512 objects stored. This roughly translates to a cache miss due to
collision every ten pages navigated to.

## Larger systems

In general ENTRY_BITS set to 16 as this limits the store to 65536
objects which given the average size of an object at 8 kilobytes
yields half a gigabyte of disc used which is judged to be sufficient.

For larger systems e.g. those using GTK frontend we would most likely
select ADDRESS_BITS as 22 resulting in a collision every 2048 objects
but the index using some 8 Megabytes

## Typical values

### Example 1

For a store with 1034 objects generated from a random navigation of
pages linked from the about:welcome page.

Metadata total size is 593608 bytes an average of 574 bytes. The
majority of the storage is used to hold the URLs and headers.

Data total size is 9180475 bytes a mean of 8879 bytes 1648726 in the
largest 10 entries which if excluded gives 7355 bytes average size

### Example 2

355 pages navigated in 80 minutes from about:welcome page and a
handful of additional sites (google image search and reddit)

2018 objects in cache at quit. 400 objects from news.bbc.co.uk alone

Metadata total 987,439 bytes mean of 489 bytes

data total 33,127,831 bytes mean of 16,416 bytes

with one single 5,000,811 byte gif

data totals without gif is 28,127,020 mean 13,945

[1] http://tools.ietf.org/html/rfc2616#section-13
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NetSurf Unit Testing
====================

[TOC]

# Overview

NetSurf has unit tests integrated in the test directory. These tests
use the check unit test framework for C [1].

The tests are in a logical hierachy of "suite", "case" and individual
"test". Historicaly we have split suites of tests into separate test
programs although the framework does not madate this and some test
programs contain more than one suite.


# Execution

The test programs are executed by using the standard "test" target
from the top level make invocation. The "coverage" target additionally
generates code coverage reports allowing visibility on how much of a
code module is being exercised.

The check library must be installed to run the tests and the CI system
automatically executes all enabled tests and generates coverage
reports for each commit.

# Adding tests

The test/Makefile defines each indiviadual test program that should be
built and executed in the TESTS variable.

The test program source files are defined in a xxx_SRCS variable and
the make rules will then ensure the target program is built and
executed.

Each individual test program requires a main function which creates
one (or more) suites. The suites are added to a test runner and then
executed and the results reported.

    int main(int argc, char **argv)
    {
    	int number_failed;
    	SRunner *sr;
    
    	sr = srunner_create(foo_suite_create());
    	//srunner_add_suite(sr, bar_suite_create());
    
    	srunner_run_all(sr, CK_ENV);
    
    	number_failed = srunner_ntests_failed(sr);
    	srunner_free(sr);
    
    	return (number_failed == 0) ? EXIT_SUCCESS : EXIT_FAILURE;
    }

Suite creation is done with a sub function to logically split suite
code into sub modules. Each suite has test cases added to it.

    Suite *foo_suite_create(void)
    {
    	Suite *s;
    	s = suite_create("foo");
    
    	suite_add_tcase(s, baz_case_create());
    	suite_add_tcase(s, qux_case_create());
    
    	return s;
    }

Test cases include the actual tests to be performed within each case.

    TCase *baz_case_create(void)
    {
    	TCase *tc;
    	tc = tcase_create("Baz");
    
    	tcase_add_test(tc, xxyz_test);
    	tcase_add_test(tc, zzyx_test);
    
    	return tc;
    }

A test case may optionally have a fixture which is code that is
executed before and after each test case. Unchecked fixtures are
executed once before the test process forks for each test whereas
checked fixtures are executed for each and every test.

    static void fixture_setup(void)
    {
    }
    
    static void fixture_teardown(void)
    {
    }
    
    TCase *qux_case_create(void)
    {
    	TCase *tc;
    
    	/* Matching entry tests */
    	tc = tcase_create("Match");
    
    	tcase_add_checked_fixture(tc,
    				  fixture_setup,
    				  fixture_teardown);
    
    	tcase_add_test(tc, zzz_test);
    
    	return tc;
    }

Additionally test cases can contain tests executed in a loop. The test
recives a single integer as a parameter named _i which iterates
between values specified in the case setup.

    TCase *baz_case_create(void)
    {
    	TCase *tc;
    	tc = tcase_create("Baz");
    
    	tcase_add_loop_test(tc, looping_test, 0, 5);
    
    	return tc;
    }

It is also possible to create tests which will generate a signal. The
most commonly used of these is to check asserts in API calls.

    TCase *baz_case_create(void)
    {
    	TCase *tc;
    	tc = tcase_create("Baz");
    
    	tcase_add_test_raise_signal(tc, assert_test, 6);
    
    	return tc;
    }


Actual test code is self contained in a function which uses the
ck_assert macros to test results. The check framework requires each
test to use the START_TEST and END_TEST macros when definig them.

    /**
     * url access leaf test
     */
    START_TEST(nsurl_access_leaf_test)
    {
    	nserror err;
    	nsurl *res_url;
    	const struct test_triplets *tst = &access_tests[_i];
    
    	/* not testing create, this should always succeed */
    	err = nsurl_create(tst->test1, &res_url);
    	ck_assert(err == NSERROR_OK);
    
    	ck_assert_str_eq(nsurl_access_leaf(res_url), tst->res);
    
    	nsurl_unref(res_url);
    }
    END_TEST


[1] https://libcheck.github.io/check/
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Updating Duktape
================

1.  Fetch the [latest release](http://duktape.org/download.html) archive.

2.  Extract it somewhere.

3.  That extracts to a `duktape-[VERSION]` directory.

4.  We need to tell duktape about our `duk_custom.h` header:

    1.  Change into the `duktape-[VERSION]` directory.

    2.  Run the following command:

            python2 tools/configure.py \
              --output-directory /tmp/output \
              --source-directory src-input \
              --config-metadata config \
              --fixup-line '#include "duk_custom.h"'

    3.  This generates a suitable set of duktape
        sources in `/tmp/output`

5.  Replace the `duktape.c`, `duktape.h` and
    `duk_config.h` files in the netsurf source
    tree (in `content/handlers/javascript/duktape`)
    with those generated in `/tmp/output`.
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User Interface
==============

[TOC]

Netsurf is divided into a series of frontends which provide a user
interface around common core functionality. Each frontend is a
distinct implementation for a specific GUI toolkit.

Because of this the user interface has different features in
each frontend allowing the browser to be a native application.

# Frontends

As GUI toolkits are often applicable to a single Operating
System (OS) some frontends are named for their OS instead of the
toolkit e.g. RISC OS WIMP frontend is named riscos and the Windows
win32 frontend is named windows.

## amiga

Frontend specific to the amiga

## atari

Frontend specific to the atari

## beos

Frontend specific to the Haiku OS

## framebuffer

There is a basic user guide for the [framebuffer](docs/using-framebuffer.md)

## gtk

Frontend that uses the GTK+2 or GTK+3 toolkit

## monkey

This is the internal unit test frontend.

There is a basic user guide [monkey](docs/using-monkey.md)

## riscos

Frontend for the RISC OS WIMP toolkit.

## windows

Frontend which uses the Microsodt win32 GDI toolkit.

# User configuration

The behaviour of the browser can be changed from the defaults with a
configuration file. The [core user options](docs/netsurf-options.md)
of the browser are common to all versions and are augmented by each
frontend in a specific manner.
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--------------------------------------------------------------------------------
  Usage Instructions for Framebuffer NetSurf                  2nd October 2010
--------------------------------------------------------------------------------

  This document provides usage instructions for the Framebuffer version of 
  NetSurf.

  Framebuffer NetSurf has been tested on Ubuntu and Debian.

Overview
========

  What it is
  ----------

  The NetSurf framebuffer front end is primarily intended for kiosk
   and embedded applications where there is insufficient Operating
   System support for a full graphical windowing environment.

  The framebuffer frontend features:

  * A trivial occluded rectangle window management toolkit

  * Font handling system using either:
    - A trivial internal monochrome bitmap glyph set.
    - An interface to fully anti-aliased glyphs using libfreetype 2

  * Uses libnsfb to provide transparent support for:
    - Numerous surface providers allowing usage on Linux, X, SDL, VNC
      and any mapped linear memory region.
    - Surface depths of 8, 16, 24 and 32bpp 
    - Optimised software plotters for lines, rectangles, polygons,
      arbitrary ellipses (including circles), cubic and quadratic
      splines, font glyphs and 32bpp RGBA bitmaps.
    - Abstracted input handling.
 
  What it is not
  --------------
  
  The framebuffer frontend is not a replacement for full native
   ports. It lacks functionality and flexibility compared to such
   implementations. 

  Limitations include:
    - Single window interface.
    - No tabbed interface.
    - Expects to control the entire plotting surface.
    - No ability to re-size a surface after initialisation.
    - Inflexible input character mapping.
    - Limited history view.

  In addition it should be noted support for some libnsfb surfaces has
   been implemented purely for debugging functionality (SDL
   especially) and is not intended to replace native surface
   handlers.

  If a high level windowing system is available then a native NetSurf
   frontend is almost certainly a better choice than attempting to use
   the framebuffer frontend.

  If there is a graphical environment which supports GTK then using
   the GTK frontend is a vastly superior choice. The framebuffer
   frontend will appear exceptionally limited on such capable systems.

Running
=======

  The framebuffer frontend is executed with the nsfb command. This
   command takes parameters to control the operation of the
   browser. The 'Configuring' section describes the available options
   in detail.

  The selection of the display surface is controlled with the -f
   switch, the available display surfaces can be shown by passing '?'
   as the parameter.

    $ ./nsfb -f ?
    ./nsfb: Valid surface names are:
    ./nsfb: ram
    ./nsfb: sdl
    ./nsfb: x
    ./nsfb: vnc
    ./nsfb: wld

  The avilable surfaces are dependant on what was compiled into the
   nsfb library.

  Common issues
  -------------

  - The browser appears to "hang" with no output

    This is often cause by the unintentianal selection of the debug
     "ram" surface. In this case the browser is in fact operating but
     the output is being rendered to a memory buffer. the solution is
     to explictly select the intended surface using the -f switch

  - The displayed browser interface has no visible icons

    This is generally because the necessary resources are not availale
     on the resource search path.

  - There is no displayed text.

    The font configuration is incorrect either it has been compiled
      wrongly or the configured freetype font is not available

  - The browser messages are "bad"

    If the browser messages are being emited as unrecognisable short
     text symbols or in the wrong language it is likely the Messages
     file could not be located. This can be confirmed by looking for
     the text "Message translations failed to load" in the verbose log
     output (run the browser with the -v switch)

Configuring
===========

  Several resources are set at *compile* time and are not changeable at
   run time such as the icon bitmaps, the font system to use and what
   default surface to use. Refer to the BUILDING-Framebuffer document
   for details.

  As with any NetSurf frontend run-time configuration is read from a
   "Choices" file. This file is a simple key:value list and by default
   is located in "${HOME}/.netsurf/Choices".

  The standard [core user options](docs/netsurf-options.md) are
   available. In addition to the core options there are a number of
   values to control specific aspects of the framebuffer version.

  Toolkit Options
  ---------------

  The trivial toolkit has some configuration parameters allowing the
   user to alter specific aspects of the UI. All the sizes are in
   surface pixels however that is mapped.

  fb_furniture_size 
    This is the size allowed for the scroll bar elements.

  fb_toolbar_size
    The height of the toolbar.

  fb_toolbar_layout
    The layout of the toolbar, layout uses a string to define buttons
    type and position each character adds an element to the toolbar:

    b - Move back in history
    l - Display the local history
    f - Move forward in history
    s - stop fetching content
    r - refresh content
    u - url bar expands to fit remaining space
    t - throbber/activity indicator
    c - close the current window
    q - Disable The toolbar altogether

    If the option contains only the q specifier the toolbar is
    disabled altogether (this was previously the empty string but that
    was difficult to configure correctly).

    The default layout is "blfsrutc" there should be no more than a
    single url bar entry.

  fb_osk
    Whether the on screen keyboard should be enabled for input.


  Framebuffer Surface
  -------------------

  There are four command line switches which override compiled in
   defaults these are:

  -f <handler>   
     Selects a surface handler to pass to libnsfb instead of the
     default. (e.g. x, sdl, mem, linux)

  -b <depth>
     Selects the pixel depth to pass to libnsfb instead of the
     compiled in default. (one of 8, 16, 24, 32)

  -w <width>
     Selects the surface width to pass to libnsfb instead of the
     compiled in default.

  -h <height>
     Selects the surface height to pass to libnsfb instead of the
     compiled in default.

  The libnsfb surface parameters are controlled with:

    fb_refresh - The refresh rate (for physical displays)
    fb_depth - The depth (in bits per pixel) of the surface
    fb_device - The path to the device (for physical displays)
    fb_input_devpath - The path to the input devices (for linux input layer)
    fb_input_glob - The input device selection glob  (for linux input layer)
    window_width - The width of the framebuffer
    window_height - The height of the framebuffer

  The defaults are for 800 by 600 pixels at 16bpp and 70Hz refresh rate.

  The documentation of libnsfb should be consulted for further
   information about supported surfaces and their configuration.

  Fonts
  -----

  If the compile time option is set to use the freetype font system
   then several configuration options are available. If the simple
   bitmap glyphs are used none of these options apply.

  Font faces are provided for the css default styles of sans serif,
   serif, monospace, cursive and fantasy. Only the sans serif
   non-italic normal weight font is required to exist, If any of the
   other faces are missing the sans serif font will be used instead.

  The compiled in default font file paths are specified within the
  build time Makefile.config. The default faces is the truetype DejaVu
  font set in the directory /usr/share/fonts/truetype/ttf-dejavu/

  The font glyphs are, by default, rendered as 256 level transparency
   which gives excellent visual results even on small font sizes.

  The font selection may be changed by placing truetype font files
   in the resources path. The resource files will be the generic names
   sans_serif.ttf, sans_serif_bold.ttf etc. 

  The font system is configured at run-time by several options: 

  fb_font_monochrome 
    This option causes the renderer to use monochrome glyph
    rendering. This method of rendering is much less visually
    appealing and while faster to plot it is slower to render.

  fb_font_cachesize
    This option sets the number of kilobytes of memory set aside for
    caching the rendered glyphs. This caching significantly improves
    the performance of using the freetype rendering system. It is set
    to 2048 by default (2 Megabytes of memory) which impiracle testing
    shows to be a suitable value for the seven default faces.

  The remaining options control the files to be used for font faces. The
   font file name options will override both the compiled in paths and
   files found in the resource path.

  fb_face_sans_serif - The sans serif face
  fb_face_sans_serif_bold - The bold sans serif face
  fb_face_sans_serif_italic - The italic sans serif face
  fb_face_sans_serif_italic_bold - The bold italic sans serif face.
  fb_face_serif - The serif font
  fb_face_serif_bold - The bold serif font
  fb_face_monospace - The monospaced font
  fb_face_monospace_bold - The bold monospaced font
  fb_face_cursive - The cursive font
  fb_face_fantasy - The fantasy font
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Usage Instructions for Monkey NetSurf
=====================================

This document provides usage instructions for the Monkey version of NetSurf.

Monkey NetSurf has been tested on Ubuntu and Debian.

Automated testing
-----------------

If you want to run the monkey_driver.py or monkey-see-monkey-do tools then
you will need python3 and pyyaml installed.  The latter also needs internet
access to test.netsurf-browser.org to acquire test data.

Overview
--------

### What it is

The NetSurf Monkey front end is a developer debug tool used to test how the
core interacts with the user interface.  It allows the developers to profile
NetSurf and to interact with the core directly as though the developer were a
front end.
 
### What it is not

Monkey is not a tool for building web-crawling robots or indeed anything other
than a debug tool for the NetSurf developers.

### How to interact with `nsmonkey`

In brief, `nsmonkey` will produce tagged output on stdout and expect
commands on stdin.  Windows are numbered and for the most part
tokens are space separated.  In some cases (e.g. title or status)
the final element on the output line is a string which might have
spaces embedded within it.  As such, output from `nsmonkey` should be
parsed a token at a time, so that when such a string is encountered,
the parser can stop splitting and return the rest.

Commands to `nsmonkey` are namespaced.  For example commands related to
browser windows are prefixed by `WINDOW`.

### Top level tags for `nsmonkey`

* `QUIT`

* `WINDOW`

* `OPTIONS`

### Top level response tags for nsmonkey

* `GENERIC`: Generic messages such as poll loops etc.

* `WARN`, `ERROR`, `DIE`: Error messages of varying importance

* `WINDOW`: Anything about browser windows in general

* `DOWNLOAD`: Anything about the download window.

* `SSLCERT`: Anything about SSL certificates

* `401LOGIN`: Anything about HTTP Basic Authentication logins

* `PLOT`: Plot calls which come from the core.

In the below, _%something%_ indicates a substitution made by Monkey.

* _%url%_ will be a URL
* _%id%_ will be an opaque ID
* _%n%_ will be a number
* _%bool%_ will be TRUE or FALSE
* _%str%_ is a string and will only ever be at the end of an output line.

### Warnings, errors etc

*  Warnings (tagged `WARN`) come from the NetSurf core.
*  Errors (tagged `ERROR`) tend to come from Monkey's parsers
*  Death (tagged `DIE`) comes from the core and kills Monkey dead.

Commands
--------

### Generic commands

*   `QUIT`

    Cause monkey to quit cleanly.
    This will cleanly destroy open windows etc.

*   `OPTIONS` _%str_

    Cause monkey to set options.  The passed options should be in the same
    form as the command line, e.g. `OPTIONS --enable_javascript=1`
    

### Window commands

*   `WINDOW NEW` [_%url%_]

    Create a new browser window, optionally giving the core
    a URL to immediately navigate to.
    Minimally you will receive a `WINDOW NEW WIN` _%id%_ response.

*   `WINDOW DESTROY` _%id%_

    Destroy the given browser window.
    Minimally you will receive a `WINDOW DESTROY WIN` _%id%_ response.

*   `WINDOW GO` _%id%_ _%url%_ [_%url%_]

    Cause the given browser window to visit the given URL.
    Optionally you can give a referrer URL to also use (simulating
    a click in the browser on a link).
    Minimally you can expect throbber stop response.

*   `WINDOW STOP` _%id%_

    Cause a browser window to stop any in progress navigatoipn.
    Minimally you can expect throbber, url etc responses.

*   `WINDOW REDRAW` _%id%_ [_%num% %num% %num% %num%_]

    Cause a browser window to redraw.  Optionally you can give a
    set of coordinates to simulate a partial expose of the window.
    Said coordinates are in traditional X0 Y0 X1 Y1 order.
    The coordinates are in canvas, not window, coordinates.  So you
    should take into account the scroll offsets when issuing this
    command.
    Minimally you can expect redraw start/stop messages and you
    can likely expect some number of `PLOT` results.

*   `WINDOW RELOAD` _%id%_ [all]

    Cause a browser window to reload its current content.
    Expect responses similar to a GO command.

*   `WINDOW EXEC WIN` _%id%_ _%str%_

    Cause a browser window to execute some javascript.  It won't
    work if the window doesn't have a *finished* HTML content.

	This will send a `JS` message back.

*   `WINDOW CLICK WIN` _%id%_ `X` _%num%_ `Y` _%num%_ `BUTTON` _%str%_ `KIND` _%str%_

    Cause a browser window to experience a mouse click.  The coordinates should
    be in plot coordinates, so you can use redraw plot commands to find things
    and then click on them.  The `BUTTON` value should be one of `LEFT`
    or `RIGHT`, and the `KIND` is `SINGLE`, `DOUBLE`, or `TRIPLE`.

    This command will not output anything itself, it's expected only to do things
    as a result of the click (e.g. navigating when clicking a link).

### Login commands

*   `LOGIN USERNAME` _%id%_ _%str%_

    Set the username for the login

*   `LOGIN PASSWORD` _%id%_ _%str%_

    Set the password for the login

*   `LOGIN GO` _%id%_

    Cause a login to proceed using the set credentials

    This will send a `DESTROY` message back.

*   `LOGIN DESTROY` _%id%_

    Cause a login to fail

    This will send a `DESTROY` message back.


### SSL certificate commands

*   `SSLCERT GO` _%id%_

    Cause a ssl certificate to be accepted and fetch to proceed.

    This will send a `DESTROY` message back.

*   `SSLCERT DESTROY` _%id%_

    Cause a ssl certificate to be rejected and fetch to fail

    This will send a `DESTROY` message back.


Responses
---------

### Generic messages

*   `GENERIC STARTED`

    Monkey has started and is ready for commands

*   `GENERIC CLOSING_DOWN`

    Monkey has been told to shut down and is doing so

*   `GENERIC FINISHED`

    Monkey has finished and will now exit

*   `GENERIC LAUNCH URL` _%url%_

    The core asked monkey to launch the given URL

*   `GENERIC THUMBNAIL URL` _%url%_

    The core asked monkey to thumbnail a content without
    a window.

*   `GENERIC POLL BLOCKING`
*   `GENERIC POLL TIMED` _%n%_

    Monkey reached a point where it could sleep waiting for
    commands or scheduled timeouts.  No fetches nor redraws
    were pending.  If there are no timeouts or other pending
    jobs then this will be a BLOCKING poll, otherwise the number
    given is in milliseconds.

### Window messages

*   `WINDOW NEW WIN` _%id%_ `FOR` _%id%_ `CLONE` _%id%_ `NEWTAB` _%bool%_

    The core asked Monkey to open a new window.  The IDs for `FOR` and
    `CLONE` are core window IDs, the `WIN` id is a Monkey window ID.

*   `WINDOW SIZE WIN` _%id%_ `WIDTH` _%n%_ `HEIGHT` _%n%_

    The window specified has been set to the shown width and height.

*   `WINDOW DESTROY WIN` _%id%_

    The core has instructed Monkey to destroy the named window.

*   `WINDOW TITLE WIN` _%id%_ `STR` _%str%_

    The core supplied a titlebar title for the given window.

*   `WINDOW REDRAW WIN` _%id%_

    The core asked that Monkey redraw the given window.

*   `WINDOW GET_DIMENSIONS WIN` _%id%_ `WIDTH` _%n%_ `HEIGHT` _%n%_

    The core asked Monkey what the dimensions of the window are.
    Monkey has to respond immediately and returned the supplied width
    and height values to the core.

*   `WINDOW NEW_CONTENT WIN` _%id%_

    The core has informed Monkey that the named window has a new
    content object.

*   `WINDOW NEW_ICON WIN` _%id%_

    The core has informed Monkey that the named window has a new
    icon (favicon) available.

*   `WINDOW START_THROBBER WIN` _%id%_

    The core asked Monkey to start the throbber for the named
    window.  This indicates to the user that the window is busy.

*   `WINDOW STOP_THROBBER WIN` _%id%_

    The core asked Monkey to stop the throbber for the named
    window.  This indicates to the user that the window is finished.

*   `WINDOW SET_SCROLL WIN` _%id%_ `X` _%n%_ `Y` _%n%_

    The core asked Monkey to set the named window's scroll offsets
    to the given X and Y position.

*   `WINDOW UPDATE_BOX WIN` _%id%_ `X` _%n%_ `Y` _%n%_ `WIDTH` _%n%_ `HEIGHT` _%n%_

    The core asked Monkey to redraw the given portion of the content
    display.  Note these coordinates refer to the content, not the
    viewport which Monkey is simulating.

*   `WINDOW UPDATE_EXTENT WIN` _%id%_ `WIDTH` _%n%_ `HEIGHT` _%n%_

    The core has told us that the content in the given window has a
    total width and height as shown.  This allows us (along with the
    window's width and height) to know the scroll limits.
    
*   `WINDOW SET_STATUS WIN` _%id%_ `STR` _%str%_

    The core has told us that the given window needs its status bar
    updating with the given message.

*   `WINDOW SET_POINTER WIN` _%id%_ `POINTER` _%id%_

    The core has told us to update the mouse pointer for the given
    window to the given pointer ID.

*   `WINDOW SET_SCALE WIN` _%id%_ `SCALE` _%n%_

    The core has asked us to scale the given window by the given scale
    factor.

*   `WINDOW SET_URL WIN` _%id%_ `URL` _%url%_

    The core has informed us that the given window's URL bar needs
    updating to the given url.

*   `WINDOW GET_SCROLL WIN` _%id%_ `X` _%n%_ `Y` _%n%_

    The core asked Monkey for the scroll offsets.  Monkey returned the
    numbers shown for the window named.

*   `WINDOW SCROLL_START WIN` _%id%_

    The core asked Monkey to scroll the named window to the top/left.

*   `WINDOW POSITION_FRAME WIN` _%id%_ `X0` _%n%_ `Y0` _%n%_ `X1` _%n%_ `Y1` _%n%_

    The core asked Monkey to position the named window as a frame at
    the given coordinates of its parent.

*   `WINDOW SCROLL_VISIBLE WIN` _%id%_ `X0` _%n%_ `Y0` _%n%_ `X1` _%n%_ `Y1` _%n%_

    The core asked Monkey to scroll the named window until the
    indicated box is visible.

*   `WINDOW PLACE_CARET WIN` _%id%_ `X` _%n%_ `Y` _%n%_ `HEIGHT` _%n%_

    The core asked Monkey to render a caret in the named window at the
    indicated position with the indicated height.

*   `WINDOW REMOVE_CARET WIN` _%id%_

    The core asked Monkey to remove any caret in the named window.

*   `WINDOW SCROLL_START WIN` _%id%_ `X0` _%n%_ `Y0` _%n%_ `X1` _%n%_ `Y1` _%n%_

    The core asked Monkey to scroll the named window to the start of
    the given box.

*   `WINDOW SELECT_MENU WIN` _%id%_

    The core asked Monkey to produce a selection menu for the named
    window.

*   `WINDOW SAVE_LINK WIN` _%id%_ `URL` _%url%_ `TITLE` _%str%_

    The core asked Monkey to save a link from the given window with
    the given URL and anchor title.

*   `WINDOW THUMBNAIL WIN` _%id%_ `URL` _%url%_

    The core asked Monkey to render a thumbnail for the given window
    which is currently at the given URL.

*   `WINDOW REDRAW WIN` _%id%_ `START`

    and

    `WINDOW REDRAW WIN` _%id%_ `STOP`

    The core wraps redraws in these messages.  Thus `PLOT` responses can
    be allocated to the appropriate window.

*   `WINDOW JS WIN` _%id%_ `RET` `TRUE`/`FALSE`

    Here `FALSE` indicates that some issue prevented the injection of
    the script.

*   `WINDOW CONSOLE_LOG WIN` _%id%_ `SOURCE` _%source%_ _%foldable%_ _%level%_ _%str%_

    Here, _%source%_ will be one of: `client-input`, `scripting-error`, or
    `scripting-console`.  _%foldable%_ will be one of `FOLDABLE` or
    `NOT-FOLDABLE`.  _%level%_ will be one of `LOG`, `INFO`, `WARN`, or
    `ERROR`.  The terminal string will be the log message.

### Download window messages

*   `DOWNLOAD CREATE DWIN` _%id%_ `WIN` _%id%_

    The core asked Monkey to create a download window owned by the
    given browser window.

*   `DOWNLOAD DATA DWIN` _%id%_ `SIZE` _%n%_ `DATA` _%str%_

    The core asked Monkey to update the named download window with
    the given byte size and data string.

*   `DOWNLOAD ERROR DWIN` _%id%_ `ERROR` _%str%_

    The core asked Monkey to update the named download window with
    the given error message.

*   `DOWNLOAD DONE DWIN` _%id%_

    The core asked Monkey to destroy the named download window.

### SSL Certificate messages

*   `SSLCERT VERIFY CWIN` _%id%_ `URL` _%url%_

    The core asked Monkey to say whether or not a given SSL
    certificate is OK.

*   `LOGIN DESTROY CWIN` _%id%_

    The given certificate window has been destroyed and should no longer be sent
    commands otherwise undefined behaviour may ensue.

### 401 Login messages

*   `LOGIN OPEN LWIN` _%id%_ `URL` _%url%_

    The core asked Monkey to ask for identification for the given URL.

    This will be *immediately* followed by:

*   `LOGIN USER LWIN` _%id%_ `STR` _%str%_

    The given login window has a default username of the given string

    This will be *immediately* followed by:

*   `LOGIN PASS LWIN` _%id%_ `STR` _%str%_

    The given login window has a default password of the given string

    This will be *immediately* followed by:

*   `LOGIN REALM LWIN` _%id%_ `STR` _%str%_

    The given login window has a realm of the given string

    Subsequent to this message, the user of monkey is at liberty to issue
    `LOGIN` commands to control the response of the `401LOGIN` process.

*   `LOGIN DESTROY LWIN` _%id%_

    The given login window has been destroyed and should no longer be sent
    commands otherwise undefined behaviour may ensue.

### Plotter messages

> **Note, Monkey won't clip coordinates, but sometimes the core does.**

*   `PLOT CLIP X0` _%n%_ `Y0` _%n%_ `X1` _%n%_ `Y1` _%n%_

    The core asked Monkey to clip plotting to the given clipping
    rectangle (X0,Y0) (X1,Y1)

*   `PLOT TEXT X` _%n%_ `Y` _%n%_ `STR` _%str%_

    The core asked Monkey to plot the given string at the
    given coordinates.

*   `PLOT LINE X0` _%n%_ `Y0` _%n%_ `X1` _%n%_ `Y1` _%n%_

    The core asked Monkey to plot a line with the given start
    and end coordinates.

*   `PLOT RECT X0` _%n%_ `Y0` _%n%_ `X1` _%n%_ `Y1` _%n%_

    The core asked Monkey to plot a rectangle with the given
    coordinates as the corners.

*   `PLOT BITMAP X` _%n%_ `Y` _%n%_ `WIDTH` _%n%_ `HEIGHT` _%n%_

    The core asked Monkey to plot a bitmap at the given
    coordinates, scaled to the given width/height.

> TODO: Check if other things are implemented and add them to the docs







netsurf-vince/pdf/frontends/Makefile

# NetSurf Frontend sources

FRONTEND_SOURCE_DIR := frontends/$(TARGET)
FRONTEND_RESOURCES_DIR := frontends/$(TARGET)/res

# Target Specific setup
include frontends/$(TARGET)/Makefile

S_FRONTEND := $(addprefix frontends/$(TARGET)/,$(S_FRONTEND))

INCLUDE_DIRS += frontends
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# ----------------------------------------------------------------------------
# Amiga target setup
# ----------------------------------------------------------------------------

CFLAGS += -std=c99 -Dnsamiga

ifneq ($(SUBTARGET),os3)
  CFLAGS += -O2 -mstrict-align -finline-functions -U__STRICT_ANSI__ -D__USE_INLINE__ -D__USE_BASETYPE__
else
  CFLAGS += -O2 -DPATH_MAX=1024 -D__m68k__ -m68020
endif

$(eval $(call feature_enabled,AMIGA_ICON,-DWITH_AMIGA_ICON,,Amiga icon))
$(eval $(call feature_enabled,AMIGA_DATATYPES,-DWITH_AMIGA_DATATYPES,,DataTypes))
$(eval $(call feature_enabled,AMISSL,-DWITH_AMISSL -DWITH_OPENSSL -D__NO_NET_API -D__NO_NETINCLUDE_ERRNO -I$(GCCSDK_INSTALL_ENV)/netinclude,-lamisslauto,AmiSSL))

CFLAGS += -I$(GCCSDK_INSTALL_ENV)/include
CFLAGS += $(shell $(PKG_CONFIG) --cflags tre)

LDFLAGS += $(shell $(PKG_CONFIG) --static --libs libcurl)
LDFLAGS += $(shell $(PKG_CONFIG) --libs tre)
LDFLAGS += -L$(GCCSDK_INSTALL_ENV)/lib

LDFLAGS += -lpbl -liconv

ifeq ($(NETSURF_USE_OPENSSL),YES)
  LDFLAGS += $(shell $(PKG_CONFIG) --static --libs openssl)
endif

ifeq ($(SUBTARGET),os3)
  LDFLAGS += -lamiga -lm
endif

COMMON_WARNFLAGS += -Wno-cast-align

EXETARGET := NetSurf

# The filter and target for split messages
MESSAGES_FILTER=ami

# ----------------------------------------------------------------------------
# Source file setup
# ----------------------------------------------------------------------------

# sources purely for the Amiga build
S_FRONTEND := gui.c history.c hotlist.c schedule.c file.c	\
	misc.c bitmap.c font.c filetype.c utf8.c memory.c	\
	plotters.c object.c menu.c save_pdf.c arexx.c version.c		\
	cookies.c ctxmenu.c clipboard.c help.c font_scan.c		\
	launch.c search.c history_local.c download.c iff_dr2d.c		\
	gui_options.c print.c	theme.c	drag.c icon.c libs.c	\
	datatypes.c dt_picture.c dt_anim.c dt_sound.c plugin_hack.c	\
	stringview/stringview.c stringview/urlhistory.c rtg.c		\
	agclass/amigaguide_class.c os3support.c font_diskfont.c		\
	selectmenu.c hash/xxhash.c font_cache.c font_bullet.c		\
	nsoption.c corewindow.c gui_menu.c pageinfo.c

# This is the final source build list
# Note this is deliberately *not* expanded here as common and image
#   are not yet available
SOURCES = $(S_COMMON) $(S_IMAGE) $(S_BROWSER) $(S_FRONTEND)

# ----------------------------------------------------------------------------
# Install target
# ----------------------------------------------------------------------------

install-amiga:

# ----------------------------------------------------------------------------
# Package target
# ----------------------------------------------------------------------------

package-amiga: netsurf.lha

AMIGA_LANGUAGES := de en it ja nl
AMIGA_PLATFORM_RESOURCES := Pointers Themes default.css default.css.info favicon.png LangNames mimetypes Resource.map splash.png
AMIGA_GENERIC_RESOURCES := $(AMIGA_LANGUAGES) ca-bundle icons
AMIGA_RESOURCES := $(addprefix $(FRONTEND_SOURCE_DIR)/resources/,$(AMIGA_PLATFORM_RESOURCES)) $(addprefix resources/,$(AMIGA_GENERIC_RESOURCES))
AMIGA_DISTRIBUTION_FILES := $(FRONTEND_SOURCE_DIR)/dist/*
AMIGA_PKG_DIR := $(FRONTEND_SOURCE_DIR)/pkg
AMIGA_INSTALL_TARGET_DIR := NetSurf_Amiga

netsurf.lha: $(EXETARGET)
	$(VQ)echo Creating netsurf.lha
	$(Q)rm -rf $(AMIGA_INSTALL_TARGET_DIR)
	$(Q)$(MKDIR) -p $(AMIGA_INSTALL_TARGET_DIR)/NetSurf
	$(Q)cp -p $(EXETARGET) $(AMIGA_INSTALL_TARGET_DIR)/NetSurf
	$(Q)$(MKDIR) $(AMIGA_INSTALL_TARGET_DIR)/NetSurf/Resources
	$(Q)cp -rp $(AMIGA_RESOURCES) $(AMIGA_INSTALL_TARGET_DIR)/NetSurf/Resources
	$(Q)mv $(AMIGA_INSTALL_TARGET_DIR)/NetSurf/Resources/icons $(AMIGA_INSTALL_TARGET_DIR)/NetSurf/Resources/Icons
	$(Q)cp -rp $(AMIGA_DISTRIBUTION_FILES) $(AMIGA_INSTALL_TARGET_DIR)/NetSurf
	$(Q)cat resources/SearchEngines $(AMIGA_PKG_DIR)/SearchEngines >$(AMIGA_INSTALL_TARGET_DIR)/NetSurf/Resources/SearchEngines
	$(Q)cp -p resources/adblock.css $(AMIGA_INSTALL_TARGET_DIR)/NetSurf/Resources/adblock.css
	$(Q)cp -p resources/default.css $(AMIGA_INSTALL_TARGET_DIR)/NetSurf/Resources/nsdefault.css
	$(Q)cp -p resources/internal.css $(AMIGA_INSTALL_TARGET_DIR)/NetSurf/Resources/internal.css
	$(Q)cp -p resources/quirks.css $(AMIGA_INSTALL_TARGET_DIR)/NetSurf/Resources/quirks.css
	$(Q)cp -p resources/netsurf.png $(AMIGA_INSTALL_TARGET_DIR)/NetSurf/Resources/netsurf.png
	$(Q)cp -p $(AMIGA_PKG_DIR)/drawer.info $(AMIGA_INSTALL_TARGET_DIR)/NetSurf.info
	$(Q)cp -p $(AMIGA_PKG_DIR)/AutoInstall $(AMIGA_INSTALL_TARGET_DIR)
  ifeq ($(SUBTARGET),os3)
	$(Q)cp -p $(AMIGA_PKG_DIR)/netsurf_os3.readme $(AMIGA_INSTALL_TARGET_DIR)/NetSurf
	$(Q)cp -p $(AMIGA_PKG_DIR)/netsurf_os3.readme.info $(AMIGA_INSTALL_TARGET_DIR)/NetSurf
  else
	$(Q)cp -p $(AMIGA_PKG_DIR)/netsurf.readme $(AMIGA_INSTALL_TARGET_DIR)/NetSurf
	$(Q)cp -p $(AMIGA_PKG_DIR)/netsurf.readme.info $(AMIGA_INSTALL_TARGET_DIR)/NetSurf
  endif
	$(Q)cd $(AMIGA_INSTALL_TARGET_DIR); \
	  lha ao6 netsurf.lha NetSurf NetSurf.info AutoInstall
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# ----------------------------------------------------------------------------
# Amiga-specific options
# ----------------------------------------------------------------------------

# Force using glibc internal iconv implementation instead of external libiconv
# Valid options: YES, NO
NETSURF_USE_LIBICONV_PLUG := NO

# Use AmiSSL for secure connections.
# Either this or NETSURF_USE_OPENSSL should be specified, not both.
# libcurl must have been built against the same library.
# Valid options: YES, NO
NETSURF_USE_AMISSL := NO

# Enable NetSurf's use of librosprite for displaying RISC OS Sprites
# Valid options: YES, NO, AUTO
NETSURF_USE_ROSPRITE := NO

# Enable NetSurf to display Amiga icons
# Valid options: YES, NO                 (recommended)
NETSURF_USE_AMIGA_ICON := YES

# Enable NetSurf's use of DataTypes for unknown filetypes
# Valid options: YES, NO
NETSURF_USE_AMIGA_DATATYPES := YES

# Enable NetSurf's use of libsvgtiny for displaying SVGs
# Valid options: YES, NO
NETSURF_USE_NSSVG := YES

# Enable building the source object cache filesystem based backing store.
# implementation.
# Valid options: YES, NO
NETSURF_FS_BACKING_STORE := YES

# Optimisation levels
CFLAGS += -fomit-frame-pointer

# Target-specific
ifeq ($(SUBTARGET),os3)
  NETSURF_USE_OPENSSL := NO
  NETSURF_USE_AMISSL := YES
else
  CFLAGS += -gstabs
endif
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/*
 *   AmigaGuide Class
 *   A BOOPSI class for displaying AmigaGuide files.
 *   by Daniel "Trixie" Jedlicka
 */

#include "amiga/os3support.h"
#include "amigaguide_class.h"

#ifdef __amigaos4__
#define DISPATCHHOOK(func) static uint32 func(Class *cl, Object *o, Msg msg)
#else
#define DISPATCHHOOK(func) static ASM uint32 func(REG(a0, Class *cl),REG(a2, Object *o), REG(a1, Msg msg))
#endif

struct localObjectData
{
 struct NewAmigaGuide  nag;
 struct AmigaGuideMsg *agm;
 AMIGAGUIDECONTEXT     agHandle;
 uint32                agContextID;
 uint32                agSignal;
};

struct Library         *AmigaGuideBase = NULL;
struct AmigaGuideIFace *IAmigaGuide = NULL;


/* **********************************  function prototypes   ************************************ */

DISPATCHHOOK(dispatchAGClass);


// class methods
uint32 om_new(Class *, Object *, struct opSet *);
uint32 om_dispose(Class *, Object *, Msg);
uint32 om_set(Class *, Object *, struct opSet *);
uint32 om_get(Class *, Object *, struct opGet *);
uint32 agm_open(Class *, Object *, Msg);
uint32 agm_close(Class *, Object *, Msg);
uint32 agm_process(Class *, Object *, Msg);


/* ***************************  class initialization and disposal   ***************************** */


Class *initAGClass(void)
{
 Class *cl = NULL;


 // Open amigaguide.library and its interface.
 if ( (AmigaGuideBase = OpenLibrary("amigaguide.library", 40)) )
  {
#ifdef __amigaos4__
   if ( (IAmigaGuide  = (struct AmigaGuideIFace *)GetInterface(AmigaGuideBase, "main", 1L, NULL)) )
    {
#endif
     if ( (cl = MakeClass(NULL, "rootclass", NULL, sizeof(struct localObjectData), 0)) )
      {
       cl->cl_Dispatcher.h_Entry = (HOOKFUNC)dispatchAGClass;
       AddClass(cl);
      }
     else freeAGClass(NULL);
#ifdef __amigaos4__
    }
   else freeAGClass(NULL);
#endif
  }

 return cl;

}



BOOL freeAGClass(Class *cl)
{
 BOOL retVal = FALSE;


 // Close amigaguide.library and free the class.
#ifdef __amigaos4__
 if (IAmigaGuide)    DropInterface((struct Interface *)IAmigaGuide);
#endif
 if (AmigaGuideBase) CloseLibrary(AmigaGuideBase);
 if (cl)             retVal = FreeClass(cl);

 return retVal;
}



/* **************************************  class dispatcher  ************************************ */


DISPATCHHOOK(dispatchAGClass)
{

 switch (msg->MethodID)
  {
   case OM_NEW:
     return om_new(cl, o, (struct opSet *)msg);

   case OM_DISPOSE:
     return om_dispose(cl, o, msg);

   case OM_UPDATE:
   case OM_SET:
     return om_set(cl, o, (struct opSet *)msg);

   case OM_GET:
     return om_get(cl, o, (struct opGet *)msg);

   case AGM_OPEN:
     return agm_open(cl, o, msg);

   case AGM_CLOSE:
     return agm_close(cl, o, msg);

   case AGM_PROCESS:
     return agm_process(cl, o, msg);

   default:
     return IDoSuperMethodA(cl, o, msg);
  }

}


/* ***************************************  class methods  ************************************** */

uint32 om_new(Class *cl, Object *o, struct opSet *msg)
{
 struct localObjectData *lod = NULL;
 uint32 retVal = 0L;


 if ( (retVal = IDoSuperMethodA(cl, o, (Msg)msg)) )
  {
   // Obtain pointer to our object's local instance data.
   if ( (lod = (struct localObjectData *)INST_DATA(cl, retVal)) )
    {
     // Initialize values.
     lod->agHandle          = NULL;
     lod->agContextID       = 0;
     lod->nag.nag_Name      = NULL;
     lod->nag.nag_Screen    = NULL;
     lod->nag.nag_PubScreen = NULL;
     lod->nag.nag_BaseName  = NULL;
     lod->nag.nag_Context   = NULL;
     lod->nag.nag_Client    = NULL; // private, must be NULL!

     // Set initial object attributes based on the tags from NewObject().
     om_set(cl, (Object *)retVal, msg);
    }
  }

 return retVal;

}





uint32 om_dispose(Class *cl, Object *o, Msg msg)
{

 // Close the document, should it still be opened.
 agm_close(cl, o, msg);

 // Let superclass dispose of the object.
 return IDoSuperMethodA(cl, o, msg);

}





uint32 om_set(Class *cl, Object *o, struct opSet *msg)
{
 struct localObjectData *lod = (struct localObjectData *)INST_DATA(cl, o);
 struct TagItem *ti = NULL, *tags = msg->ops_AttrList;
 uint32 retVal = 0L;
 

 while ((ti = NextTagItem (&tags)))
  {
   switch (ti->ti_Tag)
    {
     case AMIGAGUIDE_Name:
       lod->nag.nag_Name = (STRPTR)ti->ti_Data;
       retVal++;
     break;

     case AMIGAGUIDE_Screen:
       lod->nag.nag_Screen = (struct Screen *)ti->ti_Data;
       retVal++;
     break;

     case AMIGAGUIDE_PubScreen:
       lod->nag.nag_PubScreen = (STRPTR)ti->ti_Data;
       retVal++;
     break;

     case AMIGAGUIDE_BaseName:
       lod->nag.nag_BaseName = (STRPTR)ti->ti_Data;
       retVal++;
     break;

     case AMIGAGUIDE_ContextArray:
       lod->nag.nag_Context = (STRPTR *)ti->ti_Data;
       retVal++;
     break;

     case AMIGAGUIDE_ContextID:
       lod->agContextID = (uint32)ti->ti_Data;
       retVal++;
     break;

     default:
     break;
    }
  }

 return retVal;

}





uint32 om_get(Class *cl, Object *o, struct opGet *msg)
{
 struct localObjectData *lod = (struct localObjectData *)INST_DATA(cl, o);
 uint32 retVal = 0L;


 switch (msg->opg_AttrID)
  {
   case AMIGAGUIDE_Name:
     *(msg->opg_Storage) = (uint32)lod->nag.nag_Name;
     retVal = 1L;
   break;

   case AMIGAGUIDE_Screen:
     *(msg->opg_Storage) = (uint32)lod->nag.nag_Screen;
     retVal = 1L;
   break;

   case AMIGAGUIDE_PubScreen:
     *(msg->opg_Storage) = (uint32)lod->nag.nag_PubScreen;
     retVal = 1L;
   break;

   case AMIGAGUIDE_BaseName:
     *(msg->opg_Storage) = (uint32)lod->nag.nag_BaseName;
     retVal = 1L;
   break;

   case AMIGAGUIDE_ContextArray:
     *(msg->opg_Storage) = (uint32)lod->nag.nag_Context;
     retVal = 1L;
   break;

   case AMIGAGUIDE_ContextID:
     *(msg->opg_Storage) = (uint32)lod->agContextID;
     retVal = 1L;
   break;

   case AMIGAGUIDE_Signal:
     *(msg->opg_Storage) = (uint32)lod->agSignal;
     retVal = 1L;
   break;

   default:
     retVal = IDoSuperMethodA(cl, o, (Msg)msg);
  }

 return retVal;

}





uint32 agm_open(Class *cl, Object *o, Msg msg)
{
 struct localObjectData *lod = (struct localObjectData *)INST_DATA(cl, o);
 BOOL   agActive = FALSE;
 uint32 retVal = 0L;


 // Close a previous instance.
 if ( lod->agHandle ) agm_close(cl, o, msg);

   // (Re)establish the AmigaGuide context and open the database asynchronously.
   if ( (lod->agHandle = OpenAmigaGuideAsync(&(lod->nag), NULL)) )
    {
     if ( (lod->agSignal = AmigaGuideSignal(lod->agHandle)) )
      {
       // Wait until the database is displayed and ready.
       Wait(lod->agSignal);
       while ( agActive == FALSE )
        {
         while ( (lod->agm = GetAmigaGuideMsg(lod->agHandle)) )
          {
           // The AmigaGuide process started OK.
           if ( lod->agm->agm_Type == ActiveToolID ) agActive = TRUE;

           // Opening the guide file failed for some reason, continue as usual.
           if ( lod->agm->agm_Type == ToolStatusID && lod->agm->agm_Pri_Ret ) agActive = TRUE;

           ReplyAmigaGuideMsg(lod->agm);
          }
        }
       if ( lod->nag.nag_Context )
        {
         // A context node array is provided = open the current context node.
         SetAmigaGuideContext(lod->agHandle, lod->agContextID, NULL);
         retVal = SendAmigaGuideContext(lod->agHandle, NULL);
        }
       else
        {
         // No context array is provided = open the main node.
         retVal = SendAmigaGuideCmd(lod->agHandle, "LINK MAIN", TAG_DONE);
        }
      }
    }


 return retVal;
}





uint32 agm_close(Class *cl, Object *o, Msg msg)
{
 struct localObjectData *lod = (struct localObjectData *)INST_DATA(cl, o);
 uint32 retVal = 0L;


 if ( lod->agHandle )
  {
   CloseAmigaGuide(lod->agHandle);
   lod->agHandle = NULL;
   lod->agSignal = 0;
   retVal = 1L;
  }

 return retVal;

}






uint32 agm_process(Class *cl, Object *o, Msg msg)
{
 struct localObjectData *lod = (struct localObjectData *)INST_DATA(cl, o);
 uint32 retVal = 0L;
 

 if (lod->agHandle)
  {
   while ( (lod->agm = GetAmigaGuideMsg(lod->agHandle)) )
    {
     switch (lod->agm->agm_Type)
      {
       case ShutdownMsgID:
         agm_close(cl, o, msg);
         retVal = 1L;
       break;

       default:
         //printf("%d\n", lod->agm->agm_Type);
       break;
      }
     ReplyAmigaGuideMsg(lod->agm);
    }
  }

 return retVal;
 
}
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/*
 *  AmigaGuide Class
 *
 */

#ifndef AMIGAGUIDE_CLASS_H
#define AMIGAGUIDE_CLASS_H

#include <exec/types.h>
#include <intuition/classes.h>

#include <classes/window.h>

#include <proto/exec.h>
#include <proto/intuition.h>
#include <proto/amigaguide.h>
#include <proto/utility.h>



// tag definitions
#define AMIGAGUIDE_Dummy        (TAG_USER+0x05000000)

#define AMIGAGUIDE_Name         (AMIGAGUIDE_Dummy + 1) // Name of the AmigaGuide database.
#define AMIGAGUIDE_Screen       (AMIGAGUIDE_Dummy + 2) // Pointer of the screen to open on.
#define AMIGAGUIDE_PubScreen    (AMIGAGUIDE_Dummy + 3) // Name of the public screen to open on.
#define AMIGAGUIDE_BaseName     (AMIGAGUIDE_Dummy + 4) // Basename of the application that opens the help file.
#define AMIGAGUIDE_ContextArray (AMIGAGUIDE_Dummy + 5) // Context node array (must be NULL-terminated).
#define AMIGAGUIDE_ContextID    (AMIGAGUIDE_Dummy + 6) // Index value of the node to display.
#define AMIGAGUIDE_Signal       (AMIGAGUIDE_Dummy + 7) // Signal mask to wait on

// method definition
#define AGM_Dummy   AMIGAGUIDE_Dummy + 100
#define AGM_OPEN    AGM_Dummy + 1
#define AGM_CLOSE   AGM_Dummy + 2
#define AGM_PROCESS AGM_Dummy + 3

// function prototypes
Class *initAGClass(void);
BOOL   freeAGClass(Class *);

#endif   // AMIGAGUIDE_CLASS_H








netsurf-vince/pdf/frontends/amiga/arexx.c

/*
 * Copyright 2008-2010, 2016 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include "amiga/os3support.h"

#include <stdlib.h>
#include <string.h>
#include <math.h>

#include <proto/intuition.h>
#include <proto/dos.h>
#include <proto/exec.h>
#include <proto/clicktab.h>
#include <gadgets/clicktab.h>
#include <reaction/reaction_macros.h>

#include "utils/log.h"
#include "utils/nsoption.h"
#include "utils/nsurl.h"
#include "netsurf/content.h"
#include "netsurf/browser_window.h"
#include "desktop/version.h"

#include "amiga/arexx.h"
#include "amiga/gui.h"
#include "amiga/download.h"
#include "amiga/hotlist.h"
#include "amiga/libs.h"
#include "amiga/misc.h"
#include "amiga/theme.h"

#ifndef __amigaos4__
#include "amiga/memory.h"
#endif

extern const char * const verarexx;
extern const char * const wt_revid;

enum
{
	RX_OPEN=0,
	RX_QUIT,
	RX_TOFRONT,
	RX_GETURL,
	RX_GETTITLE,
	RX_VERSION,
	RX_SAVE,
	RX_PUBSCREEN,
	RX_BACK,
	RX_FORWARD,
	RX_HOME,
	RX_RELOAD,
	RX_WINDOWS,
	RX_ACTIVE,
	RX_CLOSE,
	RX_HOTLIST,
	RX_SLABSTATS,
	RX_EXEC
};

static Object *arexx_obj = NULL;
STATIC char result[100];

#ifdef __amigaos4__
#define RXHOOKF(func) static VOID func(struct ARexxCmd *cmd, struct RexxMsg *rxm __attribute__((unused)))
#else
#define RXHOOKF(func) static ASM VOID func(REG(a0, struct ARexxCmd* cmd), REG(a1, struct RexxMsg* msg))
#endif

RXHOOKF(rx_open);
RXHOOKF(rx_quit);
RXHOOKF(rx_tofront);
RXHOOKF(rx_geturl);
RXHOOKF(rx_gettitle);
RXHOOKF(rx_version);
RXHOOKF(rx_save);
RXHOOKF(rx_pubscreen);
RXHOOKF(rx_back);
RXHOOKF(rx_forward);
RXHOOKF(rx_home);
RXHOOKF(rx_reload);
RXHOOKF(rx_windows);
RXHOOKF(rx_active);
RXHOOKF(rx_close);
RXHOOKF(rx_hotlist);
RXHOOKF(rx_slabstats);
RXHOOKF(rx_exec);

STATIC struct ARexxCmd Commands[] =
{
	{"OPEN",RX_OPEN,rx_open,"URL/A,NEW=NEWWINDOW/S,NEWTAB/S,SAVEAS/K,W=WINDOW/K/N,T=TAB/K/N,ACTIVE/S", 		0, 	NULL, 	0, 	0, 	NULL },
	{"QUIT",RX_QUIT,rx_quit,NULL, 		0, 	NULL, 	0, 	0, 	NULL },
	{"TOFRONT",RX_TOFRONT,rx_tofront,NULL, 		0, 	NULL, 	0, 	0, 	NULL },
	{"GETURL",RX_GETURL,rx_geturl,	"W=WINDOW/K/N,T=TAB/K/N", 		0, 	NULL, 	0, 	0, 	NULL },
	{"GETTITLE",RX_GETTITLE,rx_gettitle,	"W=WINDOW/K/N,T=TAB/K/N", 		0, 	NULL, 	0, 	0, 	NULL },
	{"VERSION",RX_VERSION,rx_version,"VERSION/N,SVN=REVISION/N,RELEASE/S", 		0, 	NULL, 	0, 	0, 	NULL },
	{"SAVE",RX_SAVE,rx_save,"FILENAME/A,W=WINDOW/K/N,T=TAB/K/N", 		0, 	NULL, 	0, 	0, 	NULL },
	{"GETSCREENNAME",RX_PUBSCREEN,rx_pubscreen,NULL, 		0, 	NULL, 	0, 	0, 	NULL },
	{"BACK",	RX_BACK,	rx_back,	"W=WINDOW/K/N,T=TAB/K/N", 		0, 	NULL, 	0, 	0, 	NULL },
	{"FORWARD",	RX_FORWARD,	rx_forward,	"W=WINDOW/K/N,T=TAB/K/N", 		0, 	NULL, 	0, 	0, 	NULL },
	{"HOME",	RX_HOME,	rx_home,	"W=WINDOW/K/N,T=TAB/K/N", 		0, 	NULL, 	0, 	0, 	NULL },
	{"RELOAD",	RX_RELOAD,	rx_reload,	"FORCE/S,W=WINDOW/K/N,T=TAB/K/N", 		0, 	NULL, 	0, 	0, 	NULL },
	{"WINDOWS",	RX_WINDOWS,	rx_windows,	"W=WINDOW/K/N", 		0, 	NULL, 	0, 	0, 	NULL },
	{"ACTIVE",	RX_ACTIVE,	rx_active,	"T=TAB/S", 		0, 	NULL, 	0, 	0, 	NULL },
	{"CLOSE",	RX_CLOSE,	rx_close,	"W=WINDOW/K/N,T=TAB/K/N", 		0, 	NULL, 	0, 	0, 	NULL },
	{"HOTLIST",	RX_HOTLIST,	rx_hotlist,	"A=ACTION/A", 		0, 	NULL, 	0, 	0, 	NULL },
	{"SLABSTATS",	RX_SLABSTATS,	rx_slabstats,	"FILE", 		0, 	NULL, 	0, 	0, 	NULL },
	{"EXEC",	RX_EXEC,	rx_exec,	"W=WINDOW/K/N,T=TAB/K/N,COMMAND/A/F", 		0, 	NULL, 	0, 	0, 	NULL },
	{ NULL, 		0, 				NULL, 		NULL, 		0, 	NULL, 	0, 	0, 	NULL }
};

bool ami_arexx_init(ULONG *rxsig)
{
	if((arexx_obj = ARexxObj,
			AREXX_HostName,"NETSURF",
			AREXX_Commands,Commands,
			AREXX_NoSlot,TRUE,
			AREXX_ReplyHook,NULL,
			AREXX_DefExtension,"nsrx",
			End))
	{
		GetAttr(AREXX_SigMask, arexx_obj, rxsig);
		return true;
	}
	else
	{
/* Create a temporary ARexx port so we can send commands to the NetSurf which
 * is already running */
		arexx_obj = ARexxObj,
			AREXX_HostName,"NETSURF",
			AREXX_Commands,Commands,
			AREXX_NoSlot,FALSE,
			AREXX_ReplyHook,NULL,
			AREXX_DefExtension,"nsrx",
			End;

		return false;
	}
}

void ami_arexx_handle(void)
{
	RA_HandleRexx(arexx_obj);
}

static void ami_arexx_command(const char *cmd, const char *port)
{
	if(arexx_obj == NULL) return;
	IDoMethod(arexx_obj, AM_EXECUTE, cmd, port, NULL, NULL, NULL, NULL);
}

void ami_arexx_self(const char *cmd)
{
	ami_arexx_command(cmd, "NETSURF");
}

void ami_arexx_execute(char *script)
{
	char full_script_path[1025];
	BPTR lock;

	if((lock = Lock(script, ACCESS_READ))) {
		DevNameFromLock(lock, full_script_path, 1024, DN_FULLPATH);
		NSLOG(netsurf, INFO, "Executing script: %s", full_script_path);
		ami_arexx_command(full_script_path, NULL);
		UnLock(lock);
	}
}

void ami_arexx_cleanup(void)
{
	if(arexx_obj) DisposeObject(arexx_obj);
}

static struct gui_window *ami_find_tab_gwin(struct gui_window_2 *gwin, int tab)
{
	int tabs = 0;
	struct Node *ctab;
	struct Node *ntab;
	struct gui_window *gw;

	if((tab == 0) || (ami_gui2_get_tabs(gwin) == 0)) return ami_gui2_get_gui_window(gwin);

	ctab = GetHead(ami_gui2_get_tab_list(gwin));

	do
	{
		tabs++;
		ntab=GetSucc(ctab);
		GetClickTabNodeAttrs(ctab,
							TNA_UserData, &gw,
							TAG_DONE);
		if(tabs == tab) return gw;
	} while((ctab=ntab));

	return NULL;
}

static int ami_find_tab_bw(struct gui_window_2 *gwin, struct browser_window *bw)
{
	int tabs = 0;
	struct Node *ctab;
	struct Node *ntab;
	struct gui_window *tgw = NULL;

	if((bw == NULL) || (ami_gui2_get_tabs(gwin) == 0)) return 1;

	ctab = GetHead(ami_gui2_get_tab_list(gwin));

	do
	{
		tabs++;
		ntab=GetSucc(ctab);
		GetClickTabNodeAttrs(ctab,
							TNA_UserData, &tgw,
							TAG_DONE);
		if(ami_gui_get_browser_window(tgw) == bw) return tabs;
	} while((ctab=ntab));

	return 0;
}

static struct gui_window *ami_find_tab(int window, int tab)
{
	struct nsObject *node, *nnode;
	struct MinList *window_list = ami_gui_get_window_list();

	if(!IsMinListEmpty(window_list))
	{
		int windows = 0;

		node = (struct nsObject *)GetHead((struct List *)window_list);

		do
		{
			nnode=(struct nsObject *)GetSucc((struct Node *)node);

			if(node->Type == AMINS_WINDOW)
			{
				windows++;
				if(windows == window)
					return ami_find_tab_gwin(node->objstruct, tab);
			}
		} while((node = nnode));
	}
	return NULL;
}

RXHOOKF(rx_open)
{
	struct dlnode *dln;
	struct gui_window *gw = ami_gui_get_active_gw();
	nsurl *url;

	cmd->ac_RC = 0;

	if((cmd->ac_ArgList[4]) && (cmd->ac_ArgList[5]))
		gw = ami_find_tab(*(ULONG *)cmd->ac_ArgList[4], *(ULONG *)cmd->ac_ArgList[5]);

	if (nsurl_create((char *)cmd->ac_ArgList[0], &url) != NSERROR_OK) {
		amiga_warn_user("NoMemory", 0);
		return;
	}

	if(cmd->ac_ArgList[3])
	{
		if(!gw) return;

		dln = calloc(1, sizeof(struct dlnode));
		dln->filename = strdup((char *)cmd->ac_ArgList[3]);
		dln->node.ln_Name = strdup((char *)cmd->ac_ArgList[0]);
		dln->node.ln_Type = NT_USER;
		AddTail(ami_gui_get_download_list(gw), (struct Node *)dln);
		browser_window_navigate(ami_gui_get_browser_window(gw),
				url,
				NULL,
				BW_NAVIGATE_DOWNLOAD,
				NULL,
				NULL,
				NULL);
	}
	else if(cmd->ac_ArgList[2])
	{
		if(gw == NULL) {
			browser_window_create(BW_CREATE_HISTORY,
				      url,
				      NULL,
				      NULL,
				      NULL);
		} else {
			browser_window_create(BW_CREATE_HISTORY |
				      BW_CREATE_TAB,
				      url,
				      NULL,
				      ami_gui_get_browser_window(gw),
				      NULL);

			if(cmd->ac_ArgList[6]) {
				ami_gui_switch_to_new_tab(ami_gui_get_gui_window_2(gw));
			}
		}
	}
	else if(cmd->ac_ArgList[1])
	{
		browser_window_create(BW_CREATE_HISTORY,
				      url,
				      NULL,
				      NULL,
				      NULL);
	}
	else
	{
		if(gw)
		{
			browser_window_navigate(ami_gui_get_browser_window(gw),
					url,
					NULL,
					BW_NAVIGATE_HISTORY,
					NULL,
					NULL,
					NULL);
		}
		else
		{
			browser_window_create(BW_CREATE_HISTORY,
					      url,
					      NULL,
					      NULL,
					      NULL);
		}
	}
	nsurl_unref(url);
}

RXHOOKF(rx_save)
{
	BPTR fh = 0;
	struct gui_window *gw = ami_gui_get_active_gw();

	cmd->ac_RC = 0;

	if((cmd->ac_ArgList[1]) && (cmd->ac_ArgList[2]))
		gw = ami_find_tab(*(ULONG *)cmd->ac_ArgList[1], *(ULONG *)cmd->ac_ArgList[2]);

	if(!gw) return;

	ami_set_pointer(ami_gui_get_gui_window_2(gw), GUI_POINTER_WAIT, false);
					
	if((fh = FOpen((char *)cmd->ac_ArgList[0], MODE_NEWFILE, 0)))
	{
		const uint8_t *source_data;
		size_t source_size;
		struct hlcache_handle *h = browser_window_get_content(ami_gui_get_browser_window(gw));
		source_data = content_get_source_data(h, &source_size);
		if (source_data != NULL) {
			FWrite(fh, source_data, 1, source_size);
		}

		FClose(fh);
		SetComment((char *)cmd->ac_ArgList[0], nsurl_access(browser_window_access_url(ami_gui_get_browser_window(gw))));
	}

	ami_reset_pointer(ami_gui_get_gui_window_2(gw));
}

RXHOOKF(rx_quit)
{
	cmd->ac_RC = 0;
	ami_quit_netsurf();
}

RXHOOKF(rx_tofront)
{
	cmd->ac_RC = 0;
	ScreenToFront(ami_gui_get_screen());
}

RXHOOKF(rx_geturl)
{
	struct gui_window *gw = ami_gui_get_active_gw();

	cmd->ac_RC = 0;

	if((cmd->ac_ArgList[0]) && (cmd->ac_ArgList[1]))
		gw = ami_find_tab(*(ULONG *)cmd->ac_ArgList[0], *(ULONG *)cmd->ac_ArgList[1]);

	if(gw && ami_gui_get_browser_window(gw))
	{
		strcpy(result, nsurl_access(browser_window_access_url(ami_gui_get_browser_window(gw))));
	}
	else
	{
		strcpy(result,"");
	}

	cmd->ac_Result = result;
}

RXHOOKF(rx_gettitle)
{
	struct gui_window *gw = ami_gui_get_active_gw();

	cmd->ac_RC = 0;

	if((cmd->ac_ArgList[0]) && (cmd->ac_ArgList[1]))
		gw = ami_find_tab(*(ULONG *)cmd->ac_ArgList[0], *(ULONG *)cmd->ac_ArgList[1]);

	if(gw)
	{
		if(ami_gui2_get_tabs(ami_gui_get_gui_window_2(gw)) > 1)
			strcpy(result, ami_gui_get_tab_title(gw));
		else
			strcpy(result, ami_gui_get_win_title(gw));
	}
	else
	{
		strcpy(result,"");
	}

	cmd->ac_Result = result;
}

RXHOOKF(rx_version)
{
	cmd->ac_RC = 0;

	if(cmd->ac_ArgList[2])
	{
		if(cmd->ac_ArgList[1])
		{
			if((netsurf_version_major > *(int *)cmd->ac_ArgList[0]) || ((netsurf_version_minor >= *(int *)cmd->ac_ArgList[1]) && (netsurf_version_major == *(int *)cmd->ac_ArgList[0])))
			{
				strcpy(result,"1");
			}
			else
			{
				strcpy(result,"0");
			}
		}
		else if(cmd->ac_ArgList[0])
		{
			if((netsurf_version_major >= *(int *)cmd->ac_ArgList[0]))
			{
				strcpy(result,"1");
			}
			else
			{
				strcpy(result,"0");
			}
		}
		else
		{
			strcpy(result,netsurf_version);
		}
	}
	else
	{
		if(cmd->ac_ArgList[1])
		{
			if((netsurf_version_major > *(int *)cmd->ac_ArgList[0]) || ((atoi(wt_revid) >= *(int *)cmd->ac_ArgList[1]) && (netsurf_version_major == *(int *)cmd->ac_ArgList[0])))
			{
				strcpy(result,"1");
			}
			else
			{
				strcpy(result,"0");
			}
		}
		else if(cmd->ac_ArgList[0])
		{
			if((netsurf_version_major >= *(int *)cmd->ac_ArgList[0]))
			{
				strcpy(result,"1");
			}
			else
			{
				strcpy(result,"0");
			}
		}
		else
		{
			strcpy(result,verarexx);
		}
	}

	cmd->ac_Result = result;
}

RXHOOKF(rx_pubscreen)
{
	cmd->ac_RC = 0;

	if(nsoption_charp(pubscreen_name) == NULL)
	{
		strcpy(result,"NetSurf");
	}
	else
	{
		strcpy(result, nsoption_charp(pubscreen_name));
	}

	cmd->ac_Result = result;
}

RXHOOKF(rx_back)
{
	struct gui_window *gw = ami_gui_get_active_gw();

	cmd->ac_RC = 0;

	if((cmd->ac_ArgList[0]) && (cmd->ac_ArgList[1]))
		gw = ami_find_tab(*(ULONG *)cmd->ac_ArgList[0], *(ULONG *)cmd->ac_ArgList[1]);

	if(gw) ami_gui_history(ami_gui_get_gui_window_2(gw), true);
}

RXHOOKF(rx_forward)
{
	struct gui_window *gw = ami_gui_get_active_gw();

	cmd->ac_RC = 0;

	if((cmd->ac_ArgList[0]) && (cmd->ac_ArgList[1]))
		gw = ami_find_tab(*(ULONG *)cmd->ac_ArgList[0], *(ULONG *)cmd->ac_ArgList[1]);

	if(gw) ami_gui_history(ami_gui_get_gui_window_2(gw), false);

}

RXHOOKF(rx_home)
{
	struct gui_window *gw = ami_gui_get_active_gw();
	nsurl *url;

	cmd->ac_RC = 0;

	if((cmd->ac_ArgList[0]) && (cmd->ac_ArgList[1]))
		gw = ami_find_tab(*(ULONG *)cmd->ac_ArgList[0], *(ULONG *)cmd->ac_ArgList[1]);

	if(gw == NULL) return;

	if (nsurl_create(nsoption_charp(homepage_url), &url) != NSERROR_OK) {
		amiga_warn_user("NoMemory", 0);
	} else {
		browser_window_navigate(ami_gui_get_browser_window(gw),
					url,
					NULL,
					BW_NAVIGATE_HISTORY,
					NULL,
					NULL,
					NULL);
		nsurl_unref(url);
	}
}

RXHOOKF(rx_reload)
{
	struct gui_window *gw = ami_gui_get_active_gw();

	cmd->ac_RC = 0;

	if((cmd->ac_ArgList[1]) && (cmd->ac_ArgList[2]))
		gw = ami_find_tab(*(ULONG *)cmd->ac_ArgList[1], *(ULONG *)cmd->ac_ArgList[2]);

	if(gw)
	{
		if(cmd->ac_ArgList[0]) /* FORCE */
		{
			browser_window_reload(ami_gui_get_browser_window(gw), true);
		}
		else
		{
			browser_window_reload(ami_gui_get_browser_window(gw), false);
		}
	}
}

RXHOOKF(rx_windows)
{
	int windows = 0, tabs = 0;
	int window = 0;

	if(cmd->ac_ArgList[0]) window = *(ULONG *)cmd->ac_ArgList[0];
	cmd->ac_RC = 0;

	windows = ami_gui_count_windows(window, &tabs);

	if(cmd->ac_ArgList[0]) sprintf(result, "%d", tabs);
		else sprintf(result, "%d", windows);
	cmd->ac_Result = result;
}

RXHOOKF(rx_active)
{
	int window = 0, tab = 0;
	struct gui_window *gw = ami_gui_get_active_gw();
	struct nsObject *node, *nnode;
	struct gui_window_2 *gwin = NULL;
	struct MinList *window_list = ami_gui_get_window_list();

	cmd->ac_RC = 0;

	if(!IsMinListEmpty(window_list))
	{
		int windows = 0;

		node = (struct nsObject *)GetHead((struct List *)window_list);

		do
		{
			nnode=(struct nsObject *)GetSucc((struct Node *)node);

			gwin = node->objstruct;

			if(node->Type == AMINS_WINDOW)
			{
				windows++;
				if(IS_CURRENT_GW(gwin,gw))
				{
					window = windows;
					break;
				}
			}
		} while((node = nnode));
	}

	if(cmd->ac_ArgList[0])
	{
		tab = ami_find_tab_bw(gwin, ami_gui_get_browser_window(gw));
	}

	if(cmd->ac_ArgList[0]) sprintf(result, "%d", tab);
		else sprintf(result, "%d", window);
	cmd->ac_Result = result;
}

RXHOOKF(rx_close)
{
	struct gui_window *gw = ami_gui_get_active_gw();

	cmd->ac_RC = 0;

	if((cmd->ac_ArgList[0]) && (cmd->ac_ArgList[1]))
		gw = ami_find_tab(*(ULONG *)cmd->ac_ArgList[0], *(ULONG *)cmd->ac_ArgList[1]);
	else if(cmd->ac_ArgList[0])
	{
		ami_gui_close_window(ami_gui_get_gui_window_2(gw));
		return;
	}

	if(gw) browser_window_destroy(ami_gui_get_browser_window(gw));
}

RXHOOKF(rx_hotlist)
{
	cmd->ac_RC = 0;

	if(strcasecmp((char *)cmd->ac_ArgList[0], "OPEN") == 0) {
		ami_hotlist_present();
	} else if(strcasecmp((char *)cmd->ac_ArgList[0], "CLOSE") == 0) {
		ami_hotlist_close();
	}
}

RXHOOKF(rx_exec)
{
	struct gui_window *gw = ami_gui_get_active_gw();
	bool res = false;

	if(nsoption_bool(arexx_allow_exec) == false) {
		cmd->ac_RC = RETURN_FAIL;
		return;
	}

	if((cmd->ac_ArgList[0]) && (cmd->ac_ArgList[1]))
		gw = ami_find_tab(*(ULONG *)cmd->ac_ArgList[0], *(ULONG *)cmd->ac_ArgList[1]);

	if(gw) {
		NSLOG(netsurf, WARNING, "Executing js: %s", (char *)cmd->ac_ArgList[2]);
		res = browser_window_exec(ami_gui_get_browser_window(gw),
			(char *)cmd->ac_ArgList[2], strlen((char *)cmd->ac_ArgList[2]));
	}

	if(res == false) {
		cmd->ac_RC = RETURN_ERROR;
	} else {
		cmd->ac_RC = RETURN_OK;
	}

}

RXHOOKF(rx_slabstats)
{
#ifndef __amigaos4__
	BPTR fh = 0;

	if(cmd->ac_ArgList[0] != NULL) {
		fh = Open((char *)cmd->ac_ArgList[0], MODE_NEWFILE);
	}
	ami_memory_slab_dump(fh);

	if(fh != 0) Close(fh);
#endif
}








netsurf-vince/pdf/frontends/amiga/arexx.h

/*
 * Copyright 2008 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef AMIGA_AREXX_H
#define AMIGA_AREXX_H

#include <proto/arexx.h>
#include <classes/arexx.h>

bool ami_arexx_init(ULONG *rxsig);
void ami_arexx_handle(void);
void ami_arexx_execute(char *);
void ami_arexx_self(const char *cmd);
void ami_arexx_cleanup(void);
#endif







netsurf-vince/pdf/frontends/amiga/bitmap.c

/*
 * Copyright 2008, 2009, 2012, 2016 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include "amiga/os3support.h"

#include <stdlib.h>
#include <string.h>
#include <proto/exec.h>
#ifdef __amigaos4__
#include <graphics/blitattr.h>
#include <graphics/composite.h>
#endif
#include <graphics/gfxbase.h>
#include <proto/datatypes.h>
#include <datatypes/pictureclass.h>
#include <proto/dos.h>
#include <proto/intuition.h>
#include <proto/utility.h>

#include <proto/guigfx.h>
#include <guigfx/guigfx.h>
#include <render/render.h>
#ifndef __amigaos4__
#include <inline/guigfx.h>
#endif

#ifdef __amigaos4__
#include <exec/extmem.h>
#include <sys/param.h>
#endif
#include "assert.h"

#include "utils/log.h"
#include "utils/nsoption.h"
#include "utils/nsurl.h"
#include "utils/messages.h"
#include "netsurf/bitmap.h"
#include "netsurf/content.h"

#include "amiga/gui.h"
#include "amiga/bitmap.h"
#include "amiga/plotters.h"
#include "amiga/memory.h"
#include "amiga/misc.h"
#include "amiga/rtg.h"
#include "amiga/schedule.h"

// disable use of "triangle mode" for scaling
#ifdef AMI_NS_TRIANGLE_SCALING
#undef AMI_NS_TRIANGLE_SCALING
#endif

struct bitmap {
	int width;
	int height;
	UBYTE *pixdata;
	struct ExtMemIFace *iextmem;
	uint32 size;
	bool opaque;
	int native;
	struct BitMap *nativebm;
	int nativebmwidth;
	int nativebmheight;
	PLANEPTR native_mask;
	Object *dto;
	APTR drawhandle;
	struct nsurl *url;   /* temporary storage space */
	char *title; /* temporary storage space */
	ULONG *icondata; /* for appicons */
};

enum {
	AMI_NSBM_NONE = 0,
	AMI_NSBM_TRUECOLOUR,
	AMI_NSBM_PALETTEMAPPED 
};

struct vertex {
	float x, y;
	float s, t, w;
};

#define VTX(I,X,Y,S,T) vtx[I].x = X; vtx[I].y = Y; vtx[I].s = S; vtx[I].t = T; vtx[I].w = 1.0f; 
#define VTX_RECT(SX,SY,SW,SH,DX,DY,DW,DH) \
		VTX(0, DX,      DY,      SX,      SY); \
		VTX(1, DX + DW, DY,      SX + SW, SY); \
		VTX(2, DX,      DY + DH, SX,      SY + SH); \
		VTX(3, DX + DW, DY,      SX + SW, SY); \
		VTX(4, DX,      DY + DH, SX,      SY + SH); \
		VTX(5, DX + DW, DY + DH, SX + SW, SY + SH);

static APTR pool_bitmap = NULL;
static bool guigfx_warned = false;

/* exported function documented in amiga/bitmap.h */
void *amiga_bitmap_create(int width, int height, unsigned int state)
{
	struct bitmap *bitmap;

	if(pool_bitmap == NULL) pool_bitmap = ami_memory_itempool_create(sizeof(struct bitmap));

	bitmap = ami_memory_itempool_alloc(pool_bitmap, sizeof(struct bitmap));
	if(bitmap == NULL) return NULL;

	bitmap->size = width * height * 4;

#ifdef __amigaos4__
	if(nsoption_bool(use_extmem) == true) {
		uint64 size64 = bitmap->size;
		bitmap->iextmem = AllocSysObjectTags(ASOT_EXTMEM,
								ASOEXTMEM_Size, &size64,
								ASOEXTMEM_AllocationPolicy, EXTMEMPOLICY_IMMEDIATE,
								TAG_END);

		bitmap->pixdata = NULL;
		UBYTE *pixdata = amiga_bitmap_get_buffer(bitmap);
		memset(pixdata, 0xff, bitmap->size);
	} else
#endif
	{
		bitmap->pixdata = ami_memory_clear_alloc(bitmap->size, 0xff);
	}

	bitmap->width = width;
	bitmap->height = height;

	if(state & BITMAP_OPAQUE) bitmap->opaque = true;
		else bitmap->opaque = false;

	bitmap->nativebm = NULL;
	bitmap->nativebmwidth = 0;
	bitmap->nativebmheight = 0;
	bitmap->native_mask = NULL;
	bitmap->drawhandle = NULL;
	bitmap->url = NULL;
	bitmap->title = NULL;
	bitmap->icondata = NULL;
	bitmap->native = AMI_NSBM_NONE;

	return bitmap;
}

static void amiga_bitmap_unmap_buffer(void *p)
{
#ifdef __amigaos4__
	struct bitmap *bm = p;

	if((nsoption_bool(use_extmem) == true) && (bm->pixdata != NULL)) {
		NSLOG(netsurf, INFO,
		      "Unmapping ExtMem object %p for bitmap %p",
		      bm->iextmem,
		      bm);
		bm->iextmem->Unmap(bm->pixdata, bm->size);
		bm->pixdata = NULL;
	}
#endif
}

/* exported function documented in amiga/bitmap.h */
unsigned char *amiga_bitmap_get_buffer(void *bitmap)
{
	struct bitmap *bm = bitmap;

#ifdef __amigaos4__
	if(nsoption_bool(use_extmem) == true) {
		if(bm->pixdata == NULL) {
			NSLOG(netsurf, INFO,
			      "Mapping ExtMem object %p for bitmap %p",
			      bm->iextmem,
			      bm);
			bm->pixdata = bm->iextmem->Map(NULL, bm->size, 0LL, 0);
		}

		/* unmap the buffer after one second */
		ami_schedule(1000, amiga_bitmap_unmap_buffer, bm);
	}
#endif

	return bm->pixdata;
}

/* exported function documented in amiga/bitmap.h */
size_t amiga_bitmap_get_rowstride(void *bitmap)
{
	struct bitmap *bm = bitmap;

	if(bm)
	{
		return ((bm->width)*4);
	}
	else
	{
		return 0;
	}
}


/* exported function documented in amiga/bitmap.h */
void amiga_bitmap_destroy(void *bitmap)
{
	struct bitmap *bm = bitmap;

	if(bm)
	{
		if((bm->nativebm)) { // && (bm->native == AMI_NSBM_TRUECOLOUR)) {
			ami_rtg_freebitmap(bm->nativebm);
		}

		if(bm->native_mask) FreeRaster(bm->native_mask, bm->width, bm->height);

#ifdef __amigaos4__
		if(nsoption_bool(use_extmem) == true) {
			ami_schedule(-1, amiga_bitmap_unmap_buffer, bm);
			amiga_bitmap_unmap_buffer(bm);
			FreeSysObject(ASOT_EXTMEM, bm->iextmem);
			bm->iextmem = NULL;
		} else
#endif
		{
			if(bm->drawhandle) ReleaseDrawHandle(bm->drawhandle);
			ami_memory_clear_free(bm->pixdata);
		}

		if(bm->url) nsurl_unref(bm->url);
		if(bm->title) free(bm->title);

		bm->pixdata = NULL;
		bm->nativebm = NULL;
		bm->native_mask = NULL;
		bm->drawhandle = NULL;
		bm->url = NULL;
		bm->title = NULL;
	
		ami_memory_itempool_free(pool_bitmap, bm, sizeof(struct bitmap));
		bm = NULL;
	}
}


/* exported function documented in amiga/bitmap.h */
bool amiga_bitmap_save(void *bitmap, const char *path, unsigned flags)
{
	int err = 0;
	Object *dto = NULL;

	if((dto = ami_datatype_object_from_bitmap(bitmap)))
	{
		if (flags & AMI_BITMAP_SCALE_ICON) {
			IDoMethod(dto, PDTM_SCALE, 16, 16, 0);
		
			if((DoDTMethod(dto, 0, 0, DTM_PROCLAYOUT, 0, 1)) == 0) {
				return false;
			}
		}

		err = SaveDTObjectA(dto, NULL, NULL, path, DTWM_IFF, FALSE, NULL);
		DisposeDTObject(dto);
	}

	if(err == 0) return false;
		else return true;
}


/* exported function documented in amiga/bitmap.h */
void amiga_bitmap_modified(void *bitmap)
{
	struct bitmap *bm = bitmap;

#ifdef __amigaos4__
		/* unmap the buffer after 0.5s - we might need it imminently */
		ami_schedule(500, amiga_bitmap_unmap_buffer, bm);
#endif

	if(bm->nativebm) ami_rtg_freebitmap(bm->nativebm);
	if(bm->drawhandle) ReleaseDrawHandle(bm->drawhandle);
	if(bm->native_mask) FreeRaster(bm->native_mask, bm->width, bm->height);
	bm->nativebm = NULL;
	bm->drawhandle = NULL;
	bm->native_mask = NULL;
	bm->native = AMI_NSBM_NONE;
}


/* exported function documented in amiga/bitmap.h */
void amiga_bitmap_set_opaque(void *bitmap, bool opaque)
{
	struct bitmap *bm = bitmap;
	assert(bitmap);
	bm->opaque = opaque;
}


/* exported function documented in amiga/bitmap.h */
bool amiga_bitmap_test_opaque(void *bitmap)
{
	struct bitmap *bm = bitmap;
	uint32 p = bm->width * bm->height;
	uint32 a = 0;
	uint32 *bmi = (uint32 *)amiga_bitmap_get_buffer(bm);

	assert(bitmap);

	for(a=0;a<p;a+=4)
	{
		if ((*bmi & 0x000000ffU) != 0x000000ffU) return false;
		bmi++;
	}
	return true;
}


/* exported function documented in amiga/bitmap.h */
bool amiga_bitmap_get_opaque(void *bitmap)
{
	struct bitmap *bm = bitmap;
	assert(bitmap);
	return bm->opaque;
}

/**
 * get width of a bitmap.
 */
int bitmap_get_width(void *bitmap)
{
	struct bitmap *bm = bitmap;

	if(bm)
	{
		return(bm->width);
	}
	else
	{
		return 0;
	}
}

/**
 * get height of a bitmap.
 */
int bitmap_get_height(void *bitmap)
{
	struct bitmap *bm = bitmap;

	if(bm)
	{
		return(bm->height);
	}
	else
	{
		return 0;
	}
}


/**
 * Find the bytes per pixel of a bitmap
 *
 * \param  vbitmap  a bitmap, as returned by bitmap_create()
 * \return bytes per pixel
 */
static size_t bitmap_get_bpp(void *vbitmap)
{
	struct bitmap *bitmap = (struct bitmap *)vbitmap;
	assert(bitmap);
	return 4;
}

static void ami_bitmap_argb_to_rgba(struct bitmap *bm)
{
	if(bm == NULL) return;
	
	ULONG *data = (ULONG *)amiga_bitmap_get_buffer(bm);
	for(int i = 0; i < (bm->width * bm->height); i++) {
		data[i] = (data[i] << 8) | (data[i] >> 24);
	}
}

static void ami_bitmap_rgba_to_argb(struct bitmap *bm)
{
	if(bm == NULL) return;
	
	ULONG *data = (ULONG *)amiga_bitmap_get_buffer(bm);
	for(int i = 0; i < (bm->width * bm->height); i++) {
		data[i] = (data[ i] >> 8) | (data[i] << 24);
	}
}

#ifdef BITMAP_DUMP
void bitmap_dump(struct bitmap *bitmap)
{
	int x,y;
	ULONG *bm = (ULONG *)amiga_bitmap_get_buffer(bitmap);

	printf("Width=%ld, Height=%ld, Opaque=%s\nnativebm=%lx, width=%ld, height=%ld\n",
		bitmap->width, bitmap->height, bitmap->opaque ? "true" : "false",
		bitmap->nativebm, bitmap->nativebmwidth, bitmap->nativebmheight);
	
	for(y = 0; y < bitmap->height; y++) {
		for(x = 0; x < bitmap->width; x++) {
			printf("%lx ", bm[(y*bitmap->width) + x]);
		}
		printf("\n");
	}
}
#endif

Object *ami_datatype_object_from_bitmap(struct bitmap *bitmap)
{
	Object *dto;
	struct BitMapHeader *bmhd;

	if((dto = NewDTObject(NULL,
					DTA_SourceType,DTST_RAM,
					DTA_GroupID,GID_PICTURE,
					//DTA_BaseName,"ilbm",
					PDTA_DestMode,PMODE_V43,
					TAG_DONE)))
	{
		if(GetDTAttrs(dto,PDTA_BitMapHeader,&bmhd,TAG_DONE))
		{
			bmhd->bmh_Width = (UWORD)bitmap_get_width(bitmap);
			bmhd->bmh_Height = (UWORD)bitmap_get_height(bitmap);
			bmhd->bmh_Depth = (UBYTE)bitmap_get_bpp(bitmap) * 8;
			if(!amiga_bitmap_get_opaque(bitmap)) bmhd->bmh_Masking = mskHasAlpha;
		}

		SetDTAttrs(dto,NULL,NULL,
					DTA_ObjName, bitmap->url ? nsurl_access(bitmap->url) : "",
					DTA_ObjAnnotation,bitmap->title,
					DTA_ObjAuthor,messages_get("NetSurf"),
					DTA_NominalHoriz,bitmap_get_width(bitmap),
					DTA_NominalVert,bitmap_get_height(bitmap),
					PDTA_SourceMode,PMODE_V43,
					TAG_DONE);

		IDoMethod(dto, PDTM_WRITEPIXELARRAY, amiga_bitmap_get_buffer(bitmap),
					PBPAFMT_RGBA, amiga_bitmap_get_rowstride(bitmap), 0, 0,
					bitmap_get_width(bitmap), bitmap_get_height(bitmap));
	}

	return dto;
}

/* Quick way to get an object on disk into a struct bitmap */
struct bitmap *ami_bitmap_from_datatype(char *filename)
{
	Object *dto;
	struct bitmap *bm = NULL;

	if((dto = NewDTObject(filename,
					DTA_GroupID, GID_PICTURE,
					PDTA_DestMode, PMODE_V43,
					PDTA_PromoteMask, TRUE,
					TAG_DONE))) {
		struct BitMapHeader *bmh;

		if(GetDTAttrs(dto, PDTA_BitMapHeader, &bmh, TAG_DONE))
		{
			bm = amiga_bitmap_create(bmh->bmh_Width, bmh->bmh_Height, 0);

			IDoMethod(dto, PDTM_READPIXELARRAY, amiga_bitmap_get_buffer(bm),
				PBPAFMT_RGBA, amiga_bitmap_get_rowstride(bm), 0, 0,
				bmh->bmh_Width, bmh->bmh_Height);

			amiga_bitmap_set_opaque(bm, amiga_bitmap_test_opaque(bm));
		}
		DisposeDTObject(dto);
	}

	return bm;
}

static inline struct BitMap *ami_bitmap_get_generic(struct bitmap *bitmap,
			int width, int height, struct BitMap *restrict friendbm, int type)
{
	struct BitMap *restrict tbm = NULL;
	struct Screen *scrn = ami_gui_get_screen();

	if(bitmap->nativebm)
	{
		if((bitmap->nativebmwidth == width) && (bitmap->nativebmheight == height)) {
			tbm = bitmap->nativebm;
			return tbm;
		} else if((bitmap->nativebmwidth == bitmap->width) &&
				(bitmap->nativebmheight == bitmap->height)) { // >= width/height ?
			tbm = bitmap->nativebm;
		} else {
			if(bitmap->nativebm) amiga_bitmap_modified(bitmap);
		}
	}

	if(tbm == NULL) {
		if(type == AMI_NSBM_TRUECOLOUR) {
			tbm = ami_rtg_allocbitmap(bitmap->width, bitmap->height, 32, 0,
										friendbm, AMI_BITMAP_FORMAT);
			if(tbm == NULL) return NULL;

			ami_rtg_writepixelarray(amiga_bitmap_get_buffer(bitmap),
										tbm, bitmap->width, bitmap->height,
										bitmap->width * 4, AMI_BITMAP_FORMAT);
		} else {
			tbm = ami_rtg_allocbitmap(width, height,
										8, 0, friendbm, AMI_BITMAP_FORMAT);
			if(tbm == NULL) return NULL;

			if(GuiGFXBase != NULL) {
				struct RastPort rp;
				InitRastPort(&rp);
				rp.BitMap = tbm;
				ULONG dithermode = DITHERMODE_NONE;

				if(nsoption_int(dither_quality) == 1) {
					dithermode = DITHERMODE_EDD;
				} else if(nsoption_int(dither_quality) == 2) {
					dithermode = DITHERMODE_FS;
				}

				ami_bitmap_rgba_to_argb(bitmap);
				bitmap->drawhandle = ObtainDrawHandle(
					NULL,
					&rp,
					scrn->ViewPort.ColorMap,
					GGFX_DitherMode, dithermode,
					TAG_DONE);
				if(bitmap->drawhandle) {
					APTR ddh = CreateDirectDrawHandle(bitmap->drawhandle,
											bitmap->width, bitmap->height,
											width, height, NULL);

					DirectDrawTrueColor(ddh, (ULONG *)amiga_bitmap_get_buffer(bitmap), 0, 0, TAG_DONE);
					DeleteDirectDrawHandle(ddh);
					ReleaseDrawHandle(bitmap->drawhandle);
					bitmap->drawhandle = NULL;
				}
				ami_bitmap_argb_to_rgba(bitmap);
			} else {
				if(guigfx_warned == false) {
					amiga_warn_user("BMConvErr", NULL);
					guigfx_warned = true;
				}
			}
		}

		if(((type == AMI_NSBM_TRUECOLOUR) && (nsoption_int(cache_bitmaps) == 2)) ||
				((type == AMI_NSBM_PALETTEMAPPED) && (((bitmap->width == width) &&
				(bitmap->height == height) && (nsoption_int(cache_bitmaps) == 2)) ||
				(nsoption_int(cache_bitmaps) >= 1)))) {
			bitmap->nativebm = tbm;
			if(type == AMI_NSBM_TRUECOLOUR) {
				bitmap->nativebmwidth = bitmap->width;
				bitmap->nativebmheight = bitmap->height;
			} else {
				bitmap->nativebmwidth = width;
				bitmap->nativebmheight = height;
			}
			bitmap->native = type;
		}

		if(type == AMI_NSBM_PALETTEMAPPED)
			return tbm;
	}

	if((bitmap->width != width) || (bitmap->height != height)) {
		struct BitMap *restrict scaledbm;
		struct BitScaleArgs bsa;
		int depth = 32;
		if(type == AMI_NSBM_PALETTEMAPPED) depth = 8;

		scaledbm = ami_rtg_allocbitmap(width, height, depth, 0,
									friendbm, AMI_BITMAP_FORMAT);
#ifdef __amigaos4__
		if(__builtin_expect(((GfxBase->LibNode.lib_Version >= 53) &&
			(type == AMI_NSBM_TRUECOLOUR)), 1)) {
			/* AutoDoc says v52, but this function isn't in OS4.0, so checking for v53 (OS4.1)
			 * Additionally, when we use friend BitMaps in non 32-bit modes it freezes the OS */

			uint32 flags = 0;
			uint32 err = COMPERR_Success;
#ifdef AMI_NS_TRIANGLE_SCALING
			struct vertex vtx[6];
			VTX_RECT(0, 0, bitmap->width, bitmap->height, 0, 0, width, height);

			flags = COMPFLAG_HardwareOnly;
			if(nsoption_bool(scale_quality) == true) flags |= COMPFLAG_SrcFilter;
			
			err = CompositeTags(COMPOSITE_Src, tbm, scaledbm,
						COMPTAG_VertexArray, vtx,
						COMPTAG_VertexFormat, COMPVF_STW0_Present,
						COMPTAG_NumTriangles, 2,
						COMPTAG_Flags, flags,
						COMPTAG_FriendBitMap, scrn->RastPort.BitMap,
						TAG_DONE);

			if (err != COMPERR_Success) {
				NSLOG(netsurf, INFO,
				      "Composite error %ld - falling back",
				      err);
				/* If it failed, do it again the way
				 *  which works in software
				 */
#else
			{
#endif
				flags = 0;
				if(nsoption_bool(scale_quality) == true) flags |= COMPFLAG_SrcFilter;

				err = CompositeTags(COMPOSITE_Src, tbm, scaledbm,
						COMPTAG_ScaleX, COMP_FLOAT_TO_FIX((float)width/bitmap->width),
						COMPTAG_ScaleY, COMP_FLOAT_TO_FIX((float)height/bitmap->height),
						COMPTAG_Flags, flags,
						COMPTAG_FriendBitMap, scrn->RastPort.BitMap,
						TAG_DONE);
				/* If it still fails... it's non-fatal */
				NSLOG(netsurf, INFO,
				      "Fallback returned error %ld", err);
			}
		} else /* Do it the old-fashioned way.  This is pretty slow, even on OS4.1 */
#endif
		{
			bsa.bsa_SrcX = 0;
			bsa.bsa_SrcY = 0;
			bsa.bsa_SrcWidth = bitmap->width;
			bsa.bsa_SrcHeight = bitmap->height;
			bsa.bsa_DestX = 0;
			bsa.bsa_DestY = 0;
			bsa.bsa_XSrcFactor = bitmap->width;
			bsa.bsa_XDestFactor = width;
			bsa.bsa_YSrcFactor = bitmap->height;
			bsa.bsa_YDestFactor = height;
			bsa.bsa_SrcBitMap = tbm;
			bsa.bsa_DestBitMap = scaledbm;
			bsa.bsa_Flags = 0;

			BitMapScale(&bsa);
		}

		if(bitmap->nativebm != tbm) ami_rtg_freebitmap(bitmap->nativebm);
		ami_rtg_freebitmap(tbm);
		tbm = scaledbm;
		bitmap->nativebm = NULL;
		bitmap->native = AMI_NSBM_NONE;

		if(nsoption_int(cache_bitmaps) >= 1)
		{
			bitmap->nativebm = tbm;
			bitmap->nativebmwidth = width;
			bitmap->nativebmheight = height;
			bitmap->native = type;
		}
	}

	return tbm;
}


static inline struct BitMap *ami_bitmap_get_truecolour(struct bitmap *bitmap,
			int width, int height, struct BitMap *friendbm)
{
	if((bitmap->native != AMI_NSBM_NONE) && (bitmap->native != AMI_NSBM_TRUECOLOUR)) {
		amiga_bitmap_modified(bitmap);
	}

	return ami_bitmap_get_generic(bitmap, width, height, friendbm, AMI_NSBM_TRUECOLOUR);
}

PLANEPTR ami_bitmap_get_mask(struct bitmap *bitmap, int width,
			int height, struct BitMap *n_bm)
{
	uint32 *bmi = (uint32 *) amiga_bitmap_get_buffer(bitmap);
	UBYTE maskbit = 0;
	ULONG bm_width;
	int y, x, bpr;

	if((height != bitmap->height) || (width != bitmap->width)) return NULL;
	if(amiga_bitmap_get_opaque(bitmap) == true) return NULL;
	if(bitmap->native_mask) return bitmap->native_mask;

	bm_width = GetBitMapAttr(n_bm, BMA_WIDTH);
	bpr = RASSIZE(bm_width, 1);
	bitmap->native_mask = AllocRaster(bm_width, height);
	SetMem(bitmap->native_mask, 0, bpr * height);

	for(y=0; y<height; y++) {
		for(x=0; x<width; x++) {
			if ((*bmi & 0x000000ffU) <= (ULONG)nsoption_int(mask_alpha)) maskbit = 0;
				else maskbit = 1;
			bmi++;
			bitmap->native_mask[(y*bpr) + (x/8)] |=
				maskbit << (7 - (x % 8));
		}
	}

	return bitmap->native_mask;
}

static inline struct BitMap *ami_bitmap_get_palettemapped(struct bitmap *bitmap,
					int width, int height, struct BitMap *friendbm)
{
	if((bitmap->native != AMI_NSBM_NONE) && (bitmap->native != AMI_NSBM_PALETTEMAPPED)) {
		amiga_bitmap_modified(bitmap);
	}

	return ami_bitmap_get_generic(bitmap, width, height, friendbm, AMI_NSBM_PALETTEMAPPED);
}

struct BitMap *ami_bitmap_get_native(struct bitmap *bitmap,
				int width, int height, bool palette_mapped, struct BitMap *friendbm)
{
	if(bitmap == NULL) return NULL;

	if(__builtin_expect(palette_mapped == true, 0)) {
		return ami_bitmap_get_palettemapped(bitmap, width, height, friendbm);
	} else {
		return ami_bitmap_get_truecolour(bitmap, width, height, friendbm);
	}
}

void ami_bitmap_fini(void)
{
	if(pool_bitmap) ami_memory_itempool_delete(pool_bitmap);
	pool_bitmap = NULL;
}

static nserror bitmap_render(struct bitmap *bitmap, struct hlcache_handle *content)
{
#ifdef __amigaos4__
	NSLOG(netsurf, INFO, "Entering bitmap_render");

	int plot_width;
	int plot_height;
	struct gui_globals *bm_globals;

	plot_width = MIN(content_get_width(content), bitmap->width);
	plot_height = ((plot_width * bitmap->height) + (bitmap->width / 2)) /
			bitmap->width;

	bm_globals = ami_plot_ra_alloc(bitmap->width, bitmap->height, true, false);
	ami_clearclipreg(bm_globals);

	struct redraw_context ctx = {
		.interactive = false,
		.background_images = true,
		.plot = &amiplot,
		.priv = bm_globals
	};

	content_scaled_redraw(content, plot_width, plot_height, &ctx);

	BltBitMapTags(	BLITA_SrcX, 0,
					BLITA_SrcY, 0,
					BLITA_Width, bitmap->width,
					BLITA_Height, bitmap->height,
					BLITA_Source, ami_plot_ra_get_bitmap(bm_globals),
					BLITA_SrcType, BLITT_BITMAP,
					BLITA_Dest, amiga_bitmap_get_buffer(bitmap),
					BLITA_DestType, BLITT_ARGB32,
					BLITA_DestBytesPerRow, 4 * bitmap->width,
					BLITA_DestX, 0,
					BLITA_DestY, 0,
					TAG_DONE);

	ami_bitmap_argb_to_rgba(bitmap);

	/**\todo In theory we should be able to move the bitmap to our native area
		to try to avoid re-conversion (at the expense of memory) */

	ami_plot_ra_free(bm_globals);
	amiga_bitmap_set_opaque(bitmap, true);
#else
#warning FIXME for OS3 (in current state none of bitmap_render can work!)
#endif

	return NSERROR_OK;
}

void ami_bitmap_set_url(struct bitmap *bm, struct nsurl *url)
{
	if(bm->url != NULL) return;
	bm->url = nsurl_ref(url);
}

void ami_bitmap_set_title(struct bitmap *bm, const char *title)
{
	if(bm->title != NULL) return;
	bm->title = strdup(title);
}

void ami_bitmap_set_icondata(struct bitmap *bm, ULONG *icondata)
{
	bm->icondata = icondata;
}

void ami_bitmap_free_icondata(struct bitmap *bm)
{
	if(bm->icondata) free(bm->icondata);
	bm->icondata = NULL;
}

bool ami_bitmap_is_nativebm(struct bitmap *bm, struct BitMap *nbm)
{
	if(bm->nativebm == nbm) return true;
		else return false;
}


static struct gui_bitmap_table bitmap_table = {
	.create = amiga_bitmap_create,
	.destroy = amiga_bitmap_destroy,
	.set_opaque = amiga_bitmap_set_opaque,
	.get_opaque = amiga_bitmap_get_opaque,
	.test_opaque = amiga_bitmap_test_opaque,
	.get_buffer = amiga_bitmap_get_buffer,
	.get_rowstride = amiga_bitmap_get_rowstride,
	.get_width = bitmap_get_width,
	.get_height = bitmap_get_height,
	.get_bpp = bitmap_get_bpp,
	.save = amiga_bitmap_save,
	.modified = amiga_bitmap_modified,
	.render = bitmap_render,
};

struct gui_bitmap_table *amiga_bitmap_table = &bitmap_table;







netsurf-vince/pdf/frontends/amiga/bitmap.h

/*
 * Copyright 2008,2009 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef AMIGA_BITMAP_H
#define AMIGA_BITMAP_H

#include <stdbool.h>
#include <exec/types.h>
#include <proto/graphics.h>
#include <intuition/classusr.h>
#include <libraries/Picasso96.h>

#define AMI_BITMAP_FORMAT RGBFB_R8G8B8A8
#define AMI_BITMAP_SCALE_ICON 0xFF

extern struct gui_bitmap_table *amiga_bitmap_table;
struct bitmap;
struct nsurl;
struct gui_globals;

struct BitMap *ami_bitmap_get_native(struct bitmap *bitmap,
				int width, int height, bool palette_mapped, struct BitMap *friendbm);
PLANEPTR ami_bitmap_get_mask(struct bitmap *bitmap, int width,
				int height, struct BitMap *n_bm);

Object *ami_datatype_object_from_bitmap(struct bitmap *bitmap);
struct bitmap *ami_bitmap_from_datatype(char *filename);

/**
 * Set bitmap URL
 *
 * \param bm  a bitmap, as returned by bitmap_create()
 * \param url the url for the bitmap
 *
 * A reference will be kept by the bitmap object.
 * The URL can only ever be set once for a bitmap.
 */
void ami_bitmap_set_url(struct bitmap *bm, struct nsurl *url);

/**
 * Set bitmap title
 *
 * \param  bm  a bitmap, as returned by bitmap_create()
 * \param  title  a pointer to a title string
 *
 * This is copied by the bitmap object.
 * The title can only ever be set once for a bitmap.
 */
void ami_bitmap_set_title(struct bitmap *bm, const char *title);

/**
 * Set an icondata pointer
 *
 * \param  bm  a bitmap, as returned by bitmap_create()
 * \param  icondata  a pointer to memory
 *
 * This function probably shouldn't be here!
 */
void ami_bitmap_set_icondata(struct bitmap *bm, ULONG *icondata);

/**
 * Free an icondata pointer
 *
 * \param bm a bitmap, as returned by bitmap_create()
 *
 * This function probably shouldn't be here!
 */
void ami_bitmap_free_icondata(struct bitmap *bm);

/**
 * Test if a BitMap is owned by a bitmap.
 *
 * \param  bm  a bitmap, as returned by bitmap_create()
 * \param  nbm a BitMap, as created by AllocBitMap()
 * \return true if the BitMap is owned by the bitmap
 */
bool ami_bitmap_is_nativebm(struct bitmap *bm, struct BitMap *nbm);

/**
 * Cleanup bitmap allocations
 */
void ami_bitmap_fini(void);

/**
 * Create a bitmap.
 *
 * \param  width   width of image in pixels
 * \param  height  width of image in pixels
 * \param  state   a flag word indicating the initial state
 * \return an opaque struct bitmap, or NULL on memory exhaustion
 */
void *amiga_bitmap_create(int width, int height, unsigned int state);

/**
 * Return a pointer to the pixel data in a bitmap.
 *
 * \param  bitmap  a bitmap, as returned by bitmap_create()
 * \return pointer to the pixel buffer
 *
 * The pixel data is packed as BITMAP_FORMAT, possibly with padding at the end
 * of rows. The width of a row in bytes is given by bitmap_get_rowstride().
 */
unsigned char *amiga_bitmap_get_buffer(void *bitmap);

/**
 * Find the width of a pixel row in bytes.
 *
 * \param  bitmap  a bitmap, as returned by bitmap_create()
 * \return width of a pixel row in the bitmap
 */
size_t amiga_bitmap_get_rowstride(void *bitmap);

/**
 * Return the width of a bitmap.
 *
 * \param  bitmap  a bitmap, as returned by bitmap_create()
 * \return width in pixels
 */
int bitmap_get_width(void *bitmap);

/**
 * Return the height of a bitmap.
 *
 * \param  bitmap  a bitmap, as returned by bitmap_create()
 * \return height in pixels
 */
int bitmap_get_height(void *bitmap);

/**
 * Free a bitmap.
 *
 * \param  bitmap  a bitmap, as returned by bitmap_create()
 */
void amiga_bitmap_destroy(void *bitmap);

/**
 * Save a bitmap in the platform's native format.
 *
 * \param  bitmap  a bitmap, as returned by bitmap_create()
 * \param  path    pathname for file
 * \param flags flags controlling how the bitmap is saved.
 * \return true on success, false on error and error reported
 */
bool amiga_bitmap_save(void *bitmap, const char *path, unsigned flags);

/**
 * The bitmap image has changed, so flush any persistant cache.
 *
 * \param  bitmap  a bitmap, as returned by bitmap_create()
 */
void amiga_bitmap_modified(void *bitmap);

/**
 * Sets whether a bitmap should be plotted opaque
 *
 * \param  bitmap  a bitmap, as returned by bitmap_create()
 * \param  opaque  whether the bitmap should be plotted opaque
 */
void amiga_bitmap_set_opaque(void *bitmap, bool opaque);

/**
 * Tests whether a bitmap has an opaque alpha channel
 *
 * \param  bitmap  a bitmap, as returned by bitmap_create()
 * \return whether the bitmap is opaque
 */
bool amiga_bitmap_test_opaque(void *bitmap);

/**
 * Gets whether a bitmap should be plotted opaque
 *
 * \param  bitmap  a bitmap, as returned by bitmap_create()
 */
bool amiga_bitmap_get_opaque(void *bitmap);


#endif
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/*
 * Copyright 2008-2012 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdlib.h>
#include <string.h>
#include <proto/iffparse.h>
#include <proto/intuition.h>
#include <proto/exec.h>
#include <proto/datatypes.h>
#include <proto/diskfont.h>

#include <diskfont/diskfonttag.h>
#include <datatypes/textclass.h>
#include <datatypes/pictureclass.h>

#include "utils/nsoption.h"
#include "utils/utf8.h"
#include "utils/nsurl.h"
#include "netsurf/content.h"
#include "netsurf/browser_window.h"
#include "netsurf/plotters.h"
#include "netsurf/keypress.h"
#include "netsurf/window.h"
#include "netsurf/clipboard.h"

#include "amiga/bitmap.h"
#include "amiga/clipboard.h"
#include "amiga/drag.h"
#include "amiga/filetype.h"
#include "amiga/gui.h"
#include "amiga/iff_cset.h"
#include "amiga/iff_dr2d.h"
#include "amiga/gui_menu.h"
#include "amiga/utf8.h"

#define ID_UTF8  MAKE_ID('U','T','F','8')

static struct IFFHandle *iffh = NULL;

static struct IFFHandle *ami_clipboard_init_internal(int unit)
{
	struct IFFHandle *iffhandle = NULL;

	if((iffhandle = AllocIFF()))
	{
		if((iffhandle->iff_Stream = (ULONG)OpenClipboard(unit)))
		{
			InitIFFasClip(iffhandle);
		}
	}

	return iffhandle;
}

void ami_clipboard_init(void)
{
	iffh = ami_clipboard_init_internal(0);
}

static void ami_clipboard_free_internal(struct IFFHandle *iffhandle)
{
	if(iffhandle == NULL) return;
	if(iffhandle->iff_Stream) CloseClipboard((struct ClipboardHandle *)iffhandle->iff_Stream);
	FreeIFF(iffhandle);
}

void ami_clipboard_free(void)
{
	ami_clipboard_free_internal(iffh);
}

void gui_start_selection(struct gui_window *g)
{
	if(!g) return;
	if(!ami_gui_get_window(g)) return;
	if(nsoption_bool(kiosk_mode) == true) return;

	ami_gui_menu_set_disabled(ami_gui_get_window(g), ami_gui_get_menu(g), M_COPY, false);
	ami_gui_menu_set_disabled(ami_gui_get_window(g), ami_gui_get_menu(g), M_CLEAR, false);

	if (browser_window_get_editor_flags(ami_gui_get_browser_window(g)) & BW_EDITOR_CAN_CUT)
		ami_gui_menu_set_disabled(ami_gui_get_window(g), ami_gui_get_menu(g), M_CUT, false);
}

static char *ami_clipboard_cat_collection(struct CollectionItem *ci, LONG codeset, size_t *text_length)
{
	struct CollectionItem *ci_new = NULL, *ci_next = NULL, *ci_curr = ci;
	size_t len = 0;
	char *text = NULL, *p;

	/* Scan the collected chunks to find out the total size.
	 * If they are not in UTF-8, convert the chunks first and create a new CollectionItem list.
	 */
	do {
		switch(codeset) {
			case 106:
				len += ci_curr->ci_Size;
			break;
			
			case 0:
				if(ci_new) {
					ci_next->ci_Next = calloc(1, sizeof(struct CollectionItem));
					ci_next = ci_next->ci_Next;
				} else {
					ci_new = calloc(1, sizeof(struct CollectionItem));
					ci_next = ci_new;
				}
				
				utf8_from_local_encoding(ci_curr->ci_Data, ci_curr->ci_Size, (char **)&ci_next->ci_Data);
				ci_next->ci_Size = strlen(ci_next->ci_Data);
				len += ci_next->ci_Size;
			break;

			default:
				if(ci_new) {
					ci_next->ci_Next = calloc(1, sizeof(struct CollectionItem));
					ci_next = ci_next->ci_Next;
				} else {
					ci_new = calloc(1, sizeof(struct CollectionItem));
					ci_next = ci_new;
				}
				
				utf8_from_enc(ci_curr->ci_Data,
						(const char *)ObtainCharsetInfo(DFCS_NUMBER,
										codeset, DFCS_MIMENAME),
					      ci_curr->ci_Size, (char **)&ci_next->ci_Data, NULL);
				ci_next->ci_Size = strlen(ci_next->ci_Data);
				len += ci_next->ci_Size;
			break;
		}
	} while ((ci_curr = ci_curr->ci_Next));

	text = malloc(len);

	if(text == NULL) return NULL;

	/* p points to the end of the buffer. This is because the chunks are
	 * in the list in reverse order. */
	p = text + len;

	if(ci_new) {
		ci_curr = ci_new;
	} else {
		ci_curr = ci;
	}

	do {
		p -= ci_curr->ci_Size;
		memcpy(p, ci_curr->ci_Data, ci_curr->ci_Size);
		ci_next = ci_curr->ci_Next;
		
		if(ci_new) {
			free(ci_curr->ci_Data);
			free(ci_curr);
		}
	} while ((ci_curr = ci_next));

	*text_length = len;
	return text;
}

static void gui_get_clipboard(char **buffer, size_t *length)
{
	struct CollectionItem *ci = NULL;
	struct StoredProperty *sp = NULL;
	struct CSet *cset;

	if(OpenIFF(iffh,IFFF_READ)) return;
	
	if(CollectionChunk(iffh,ID_FTXT,ID_CHRS)) return;
	if(PropChunk(iffh,ID_FTXT,ID_CSET)) return;
	if(CollectionChunk(iffh,ID_FTXT,ID_UTF8)) return;
	if(StopOnExit(iffh, ID_FTXT, ID_FORM)) return;
	
	ParseIFF(iffh,IFFPARSE_SCAN);

	if((ci = FindCollection(iffh, ID_FTXT, ID_UTF8))) {
		*buffer = ami_clipboard_cat_collection(ci, 106, length);
	} else if((ci = FindCollection(iffh, ID_FTXT, ID_CHRS))) {
		LONG codeset = 0;
		if((sp = FindProp(iffh, ID_FTXT, ID_CSET))) {
			cset = (struct CSet *)sp->sp_Data;
			codeset = cset->CodeSet;
		}
		*buffer = ami_clipboard_cat_collection(ci, codeset, length);
	}

	CloseIFF(iffh);
}

static void gui_set_clipboard(const char *buffer, size_t length,
	nsclipboard_styles styles[], int n_styles)
{
	char *text;
	struct CSet cset = {0, {0}};

	if(buffer == NULL) return;

	if(!(OpenIFF(iffh, IFFF_WRITE)))
	{
		if(!(PushChunk(iffh, ID_FTXT, ID_FORM, IFFSIZE_UNKNOWN)))
		{
			if(nsoption_bool(clipboard_write_utf8))
			{
				if(!(PushChunk(iffh, 0, ID_CSET, 32)))
				{
					cset.CodeSet = 106; // UTF-8
					WriteChunkBytes(iffh, &cset, 32);
					PopChunk(iffh);
				}
			}
		}
		else
		{
			PopChunk(iffh);
		}

		if(!(PushChunk(iffh, 0, ID_CHRS, IFFSIZE_UNKNOWN))) {
			if(nsoption_bool(clipboard_write_utf8)) {
				WriteChunkBytes(iffh, buffer, length);
			} else {
				if(utf8_to_local_encoding(buffer, length, &text) == NSERROR_OK) {
					char *p;

					p = text;

					while(*p != '\0') {
						if(*p == 0xa0) *p = 0x20;
						p++;
					}
					WriteChunkBytes(iffh, text, strlen(text));
					ami_utf8_free(text);
				}
			}

			PopChunk(iffh);
		} else {
			PopChunk(iffh);
		}

		if(!(PushChunk(iffh, 0, ID_UTF8, IFFSIZE_UNKNOWN))) {
			WriteChunkBytes(iffh, buffer, length);
			PopChunk(iffh);
		} else {
			PopChunk(iffh);
		}
		CloseIFF(iffh);
	}
}

void ami_drag_selection(struct gui_window *g)
{
	int x;
	int y;
	char *utf8text;
	char *sel;
	struct IFFHandle *old_iffh = iffh;
	struct gui_window_2 *gwin = ami_window_at_pointer(AMINS_WINDOW);
	
	/* NB: 'gwin' is at the drop point, 'g' is where the selection was dragged from.
	 * These may be different if the selection has been dragged between windows. */
	
	if(!gwin)
	{
		ami_gui_beep();
		return;
	}

	x = ami_gui2_get_window(gwin)->MouseX;
	y = ami_gui2_get_window(gwin)->MouseY;

	if(ami_text_box_at_point(gwin, (ULONG *)&x, (ULONG *)&y))
	{
		iffh = ami_clipboard_init_internal(1);

		browser_window_key_press(ami_gui_get_browser_window(g), NS_KEY_COPY_SELECTION);
		browser_window_mouse_click(ami_gui2_get_browser_window(gwin), BROWSER_MOUSE_PRESS_1, x, y);
		browser_window_key_press(ami_gui2_get_browser_window(gwin), NS_KEY_PASTE);

		ami_clipboard_free_internal(iffh);
		iffh = old_iffh;
	}
	else
	{
		x = ami_gui2_get_window(gwin)->MouseX;
		y = ami_gui2_get_window(gwin)->MouseY;

		if(ami_gadget_hit(ami_gui2_get_object(gwin, AMI_GAD_URL), x, y))
		{
			if((sel = browser_window_get_selection(ami_gui_get_browser_window(g))))
			{
				utf8text = ami_utf8_easy(sel);
				RefreshSetGadgetAttrs((struct Gadget *)ami_gui2_get_object(gwin, AMI_GAD_URL),
					ami_gui2_get_window(gwin), NULL, STRINGA_TextVal, utf8text, TAG_DONE);
				free(sel);
				ami_utf8_free(utf8text);
			}
		}
		else if(ami_gadget_hit(ami_gui2_get_object(gwin, AMI_GAD_SEARCH), x, y))
		{
			if((sel = browser_window_get_selection(ami_gui_get_browser_window(g))))
			{
				utf8text = ami_utf8_easy(sel);
				RefreshSetGadgetAttrs((struct Gadget *)ami_gui2_get_object(gwin, AMI_GAD_SEARCH),
					ami_gui2_get_window(gwin), NULL, STRINGA_TextVal, utf8text, TAG_DONE);
				free(sel);
				ami_utf8_free(utf8text);
			}
		}
		else
		{
			ami_gui_beep();
		}
	}
}

bool ami_easy_clipboard(const char *text)
{
	gui_set_clipboard(text, strlen(text), NULL, 0);
	return true;
}

bool ami_easy_clipboard_bitmap(struct bitmap *bitmap)
{
	Object *dto = NULL;

	if((dto = ami_datatype_object_from_bitmap(bitmap)))
	{
		DoDTMethod(dto,NULL,NULL,DTM_COPY,NULL);
		DisposeDTObject(dto);
	}
	return true;
}

#ifdef WITH_NS_SVG
bool ami_easy_clipboard_svg(struct hlcache_handle *c)
{
	const uint8_t *source_data;
	size_t source_size;

	if (ami_mime_compare(c, "svg") == false) {
		return false;
	}
	source_data = content_get_source_data(c, &source_size);
	if (source_data == NULL) {
		return false;
	}

	if (!(OpenIFF(iffh,IFFF_WRITE))) {
		ami_svg_to_dr2d(iffh,
				(const char *)source_data,
				source_size,
				nsurl_access(hlcache_handle_get_url(c)));
		CloseIFF(iffh);
	}

	return true;
}
#endif

static struct gui_clipboard_table clipboard_table = {
	.get = gui_get_clipboard,
	.set = gui_set_clipboard,
};

struct gui_clipboard_table *amiga_clipboard_table = &clipboard_table;
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/*
 * Copyright 2008-2009, 2011 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef AMIGA_CLIPBOARD_H
#define AMIGA_CLIPBOARD_H
#include <stdbool.h>

struct bitmap;
struct hlcache_handle;
struct selection;
struct gui_window;
struct gui_window_2;
struct gui_clipboard_table;

extern struct gui_clipboard_table *amiga_clipboard_table;

void gui_start_selection(struct gui_window *g);

void ami_clipboard_init(void);
void ami_clipboard_free(void);
void ami_drag_selection(struct gui_window *g);
bool ami_easy_clipboard(const char *text);
bool ami_easy_clipboard_bitmap(struct bitmap *bitmap);
#ifdef WITH_NS_SVG
bool ami_easy_clipboard_svg(struct hlcache_handle *c);
#endif
#endif
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/*
 * Copyright 2017 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Implementation of Amiga cookie viewer using core windows.
 */

#include <stdint.h>
#include <stdlib.h>
#include <stdbool.h>

#include <proto/intuition.h>

#include <classes/window.h>
#include <gadgets/layout.h>
#include <gadgets/space.h>

#include <reaction/reaction_macros.h>

#include "desktop/cookie_manager.h"
#include "netsurf/keypress.h"
#include "netsurf/plotters.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "utils/nsoption.h"

#include "amiga/cookies.h"
#include "amiga/corewindow.h"
#include "amiga/libs.h"
#include "amiga/menu.h"
#include "amiga/utf8.h"

enum {
	/* Project menu */
	AMI_COOKIE_M_PROJECT = 0,
	 AMI_COOKIE_M_EXPAND,
	  AMI_COOKIE_M_EXPAND_ALL,
	  AMI_COOKIE_M_EXPAND_DOMAINS,
	  AMI_COOKIE_M_EXPAND_COOKIES,
	 AMI_COOKIE_M_COLLAPSE,
	  AMI_COOKIE_M_COLLAPSE_ALL,
	  AMI_COOKIE_M_COLLAPSE_DOMAINS,
	  AMI_COOKIE_M_COLLAPSE_COOKIES,
	 AMI_COOKIE_M_BAR_P1,
	 AMI_COOKIE_M_SNAPSHOT,
	 AMI_COOKIE_M_BAR_P2,
	 AMI_COOKIE_M_CLOSE,
	/* Edit menu */
	AMI_COOKIE_M_EDIT,
	 AMI_COOKIE_M_SELECTALL,
	 AMI_COOKIE_M_CLEAR,
	 AMI_COOKIE_M_BAR_E1,
	 AMI_COOKIE_M_DELETE,
	AMI_COOKIE_M_LAST
};

/**
 * Amiga cookie viewer window context
 */
struct ami_cookie_window {
	/** Amiga core window context */
	struct ami_corewindow core;

	struct ami_menu_data *menu_data[AMI_COOKIE_M_LAST + 1];
	struct Menu *imenu; /* Intuition menu */
};

static struct ami_cookie_window *cookie_window = NULL;


static void
ami_cookies_menu_free(struct ami_cookie_window *cookie_win)
{
	SetAttrs(cookie_win->core.objects[GID_CW_WIN],
		WINDOW_MenuStrip, NULL,
	TAG_DONE);
	
	ami_menu_free_menu(cookie_win->menu_data, AMI_COOKIE_M_LAST, cookie_win->imenu);
}

/**
 * destroy a previously created cookie view
 */
static void
ami_cookies_destroy(struct ami_corewindow *ami_cw)
{
	nserror res;

	if(cookie_window == NULL)
		return;

	res = cookie_manager_fini();
	if (res == NSERROR_OK) {
		ami_cookies_menu_free(cookie_window);
		res = ami_corewindow_fini(&cookie_window->core); /* closes the window for us, frees cookie_win */
		cookie_window = NULL;
	}
}


/**
 * callback for mouse action for cookie viewer on core window
 *
 * \param ami_cw The Amiga core window structure.
 * \param mouse_state netsurf mouse state on event
 * \param x location of event
 * \param y location of event
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
ami_cookies_mouse(struct ami_corewindow *ami_cw,
					browser_mouse_state mouse_state,
					int x, int y)
{
	cookie_manager_mouse_action(mouse_state, x, y);

	return NSERROR_OK;
}

/**
 * callback for keypress for cookies viewer on core window
 *
 * \param ami_cw The Amiga core window structure.
 * \param nskey The netsurf key code
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
ami_cookies_key(struct ami_corewindow *ami_cw, uint32_t nskey)
{
	if (cookie_manager_keypress(nskey)) {
			return NSERROR_OK;
	}
	return NSERROR_NOT_IMPLEMENTED;
}

/**
 * callback on draw event for cookies viewer on core window
 *
 * \param ami_cw The Amiga core window structure.
 * \param x The x cordinate to plot at
 * \param y The y cordinate to plot at
 * \param r The rectangle of the window that needs updating.
 * \param ctx The drawing context
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
ami_cookies_draw(struct ami_corewindow *ami_cw, int x, int y, struct rect *r, struct redraw_context *ctx)
{
	cookie_manager_redraw(x, y, r, ctx);

	return NSERROR_OK;
}

/**
 * menu stuff
 */

 /* menu hook functions */
 
HOOKF(void, ami_cookies_menu_item_project_expand_all, APTR, window, struct IntuiMessage *)
{
	cookie_manager_expand(false);
}
 
HOOKF(void, ami_cookies_menu_item_project_expand_domains, APTR, window, struct IntuiMessage *)
{
	cookie_manager_expand(true);
}

HOOKF(void, ami_cookies_menu_item_project_expand_cookies, APTR, window, struct IntuiMessage *)
{
	cookie_manager_expand(false);
}

HOOKF(void, ami_cookies_menu_item_project_collapse_all, APTR, window, struct IntuiMessage *)
{
	cookie_manager_contract(true);
}
 
HOOKF(void, ami_cookies_menu_item_project_collapse_domains, APTR, window, struct IntuiMessage *)
{
	cookie_manager_contract(true);
}

HOOKF(void, ami_cookies_menu_item_project_collapse_cookies, APTR, window, struct IntuiMessage *)
{
	cookie_manager_contract(false);
}

HOOKF(void, ami_cookies_menu_item_project_snapshot, APTR, window, struct IntuiMessage *)
{
	struct ami_corewindow *ami_cw;
	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&ami_cw);

	nsoption_set_int(cookies_window_ypos, ami_cw->win->TopEdge);
	nsoption_set_int(cookies_window_xpos, ami_cw->win->LeftEdge);
	nsoption_set_int(cookies_window_xsize, ami_cw->win->Width);
	nsoption_set_int(cookies_window_ysize, ami_cw->win->Height);
}

HOOKF(void, ami_cookies_menu_item_project_close, APTR, window, struct IntuiMessage *)
{
	struct ami_corewindow *ami_cw;
	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&ami_cw);
	
	ami_cw->close_window = true;
}

HOOKF(void, ami_cookies_menu_item_edit_select_all, APTR, window, struct IntuiMessage *)
{
	cookie_manager_keypress(NS_KEY_SELECT_ALL);
}

HOOKF(void, ami_cookies_menu_item_edit_clear, APTR, window, struct IntuiMessage *)
{
	cookie_manager_keypress(NS_KEY_CLEAR_SELECTION);
}

HOOKF(void, ami_cookies_menu_item_edit_delete, APTR, window, struct IntuiMessage *)
{
	cookie_manager_keypress(NS_KEY_DELETE_LEFT);
}


/* menu setup */

static void ami_cookies_menulabs(struct ami_menu_data **md)
{
	ami_menu_alloc_item(md, AMI_COOKIE_M_PROJECT, NM_TITLE, "Tree", NULL, NULL, NULL, NULL, 0);
	ami_menu_alloc_item(md, AMI_COOKIE_M_EXPAND,   NM_ITEM, "Expand", NULL, "TBImages:list_folderunfold", NULL, NULL, 0);
	ami_menu_alloc_item(md, AMI_COOKIE_M_EXPAND_ALL,   NM_SUB, "All", "+", NULL,
		ami_cookies_menu_item_project_expand_all, NULL, 0);
	ami_menu_alloc_item(md, AMI_COOKIE_M_EXPAND_DOMAINS,   NM_SUB, "Domains", NULL, NULL,
		ami_cookies_menu_item_project_expand_domains, NULL, 0);
	ami_menu_alloc_item(md, AMI_COOKIE_M_EXPAND_COOKIES,   NM_SUB, "Cookies", NULL, NULL,
		ami_cookies_menu_item_project_expand_cookies, NULL, 0);
	ami_menu_alloc_item(md, AMI_COOKIE_M_COLLAPSE,   NM_ITEM, "Collapse", NULL, "TBImages:list_folderfold", NULL, NULL, 0);
	ami_menu_alloc_item(md, AMI_COOKIE_M_COLLAPSE_ALL,   NM_SUB, "All", "-", NULL,
		ami_cookies_menu_item_project_collapse_all, NULL, 0);
	ami_menu_alloc_item(md, AMI_COOKIE_M_COLLAPSE_DOMAINS,   NM_SUB, "Domains", NULL, NULL,
		ami_cookies_menu_item_project_collapse_domains, NULL, 0);
	ami_menu_alloc_item(md, AMI_COOKIE_M_COLLAPSE_COOKIES,   NM_SUB, "Cookies", NULL, NULL,
		ami_cookies_menu_item_project_collapse_cookies, NULL, 0);
	ami_menu_alloc_item(md, AMI_COOKIE_M_BAR_P1, NM_ITEM, NM_BARLABEL, NULL, NULL, NULL, NULL, 0);
	ami_menu_alloc_item(md, AMI_COOKIE_M_SNAPSHOT,   NM_ITEM, "SnapshotWindow", NULL, "TBImages:list_hold",
		ami_cookies_menu_item_project_snapshot, NULL, 0);
	ami_menu_alloc_item(md, AMI_COOKIE_M_BAR_P2, NM_ITEM, NM_BARLABEL, NULL, NULL, NULL, NULL, 0);
	ami_menu_alloc_item(md, AMI_COOKIE_M_CLOSE,   NM_ITEM, "CloseWindow", "K", "TBImages:list_cancel",
		ami_cookies_menu_item_project_close, NULL, 0);

	ami_menu_alloc_item(md, AMI_COOKIE_M_EDIT, NM_TITLE, "Edit", NULL, NULL, NULL, NULL, 0);
	ami_menu_alloc_item(md, AMI_COOKIE_M_SELECTALL,   NM_ITEM, "SelectAllNS", "A", NSA_SPACE,
		ami_cookies_menu_item_edit_select_all, NULL, 0);
	ami_menu_alloc_item(md, AMI_COOKIE_M_CLEAR,   NM_ITEM, "ClearNS", NULL, NSA_SPACE,
		ami_cookies_menu_item_edit_clear, NULL, 0);
	ami_menu_alloc_item(md, AMI_COOKIE_M_BAR_E1, NM_ITEM, NM_BARLABEL, NULL, NULL, NULL, NULL, 0);
	ami_menu_alloc_item(md, AMI_COOKIE_M_DELETE,   NM_ITEM, "TreeDelete", "Del", "TBImages:list_delete",
		ami_cookies_menu_item_edit_delete, NULL, 0);

	ami_menu_alloc_item(md, AMI_COOKIE_M_LAST,   NM_END, NULL, NULL, NULL, NULL, NULL, 0);
}

static struct Menu *
ami_cookies_menu_create(struct ami_cookie_window *cookie_win)
{
	ami_cookies_menulabs(cookie_win->menu_data);
	cookie_win->imenu = ami_menu_layout(cookie_win->menu_data, AMI_COOKIE_M_LAST);
	if(cookie_win->imenu == NULL) return NULL;

	return cookie_win->imenu;
}


static nserror
ami_cookies_create_window(struct ami_cookie_window *cookie_win)
{
	struct ami_corewindow *ami_cw = (struct ami_corewindow *)&cookie_win->core;
	ULONG refresh_mode = WA_SmartRefresh;

	if(nsoption_bool(window_simple_refresh) == true) {
		refresh_mode = WA_SimpleRefresh;
	}

	ami_cw->objects[GID_CW_WIN] = WindowObj,
  	    WA_ScreenTitle, ami_gui_get_screen_title(),
       	WA_Title, ami_cw->wintitle,
       	WA_Activate, TRUE,
       	WA_DepthGadget, TRUE,
       	WA_DragBar, TRUE,
       	WA_CloseGadget, TRUE,
       	WA_SizeGadget, TRUE,
		WA_SizeBRight, TRUE,
		WA_Top, nsoption_int(cookies_window_ypos),
		WA_Left, nsoption_int(cookies_window_xpos),
		WA_Width, nsoption_int(cookies_window_xsize),
		WA_Height, nsoption_int(cookies_window_ysize),
		WA_PubScreen, ami_gui_get_screen(),
		WA_ReportMouse, TRUE,
		refresh_mode, TRUE,
		WA_IDCMP, IDCMP_MOUSEMOVE | IDCMP_MOUSEBUTTONS | IDCMP_NEWSIZE |
				IDCMP_RAWKEY | IDCMP_GADGETUP | IDCMP_IDCMPUPDATE |
				IDCMP_EXTENDEDMOUSE | IDCMP_SIZEVERIFY | IDCMP_REFRESHWINDOW,
		WINDOW_IDCMPHook, &ami_cw->idcmp_hook,
		WINDOW_IDCMPHookBits, IDCMP_IDCMPUPDATE | IDCMP_EXTENDEDMOUSE |
				IDCMP_SIZEVERIFY | IDCMP_REFRESHWINDOW,
		WINDOW_SharedPort, ami_gui_get_shared_msgport(),
		WINDOW_HorizProp, 1,
		WINDOW_VertProp, 1,
		WINDOW_UserData, cookie_win,
		WINDOW_MenuStrip, ami_cookies_menu_create(cookie_win),
		WINDOW_MenuUserData, WGUD_HOOK,
		WINDOW_IconifyGadget, FALSE,
		WINDOW_Position, WPOS_CENTERSCREEN,
		WINDOW_ParentGroup, ami_cw->objects[GID_CW_MAIN] = LayoutVObj,
			LAYOUT_AddChild, ami_cw->objects[GID_CW_DRAW] = SpaceObj,
				GA_ID, GID_CW_DRAW,
				SPACE_Transparent, TRUE,
				SPACE_BevelStyle, BVS_DISPLAY,
				GA_RelVerify, TRUE,
   			SpaceEnd,
		EndGroup,
	EndWindow;

	if(ami_cw->objects[GID_CW_WIN] == NULL) {
		return NSERROR_NOMEM;
	}

	return NSERROR_OK;
}

/* exported interface documented in amiga/cookies.h */
nserror ami_cookies_present(const char *search_term)
{
	struct ami_cookie_window *ncwin;
	nserror res;

	if(cookie_window != NULL) {
		//windowtofront()
		return NSERROR_OK;
	}

	ncwin = calloc(1, sizeof(struct ami_cookie_window));
	if (ncwin == NULL) {
		return NSERROR_NOMEM;
	}

	ncwin->core.wintitle = ami_utf8_easy((char *)messages_get("Cookies"));

	res = ami_cookies_create_window(ncwin);
	if (res != NSERROR_OK) {
		NSLOG(netsurf, INFO, "SSL UI builder init failed");
		ami_utf8_free(ncwin->core.wintitle);
		free(ncwin);
		return res;
	}

	/* initialise Amiga core window */
	ncwin->core.draw = ami_cookies_draw;
	ncwin->core.key = ami_cookies_key;
	ncwin->core.mouse = ami_cookies_mouse;
	ncwin->core.close = ami_cookies_destroy;
	ncwin->core.event = NULL;

	res = ami_corewindow_init(&ncwin->core);
	if (res != NSERROR_OK) {
		ami_utf8_free(ncwin->core.wintitle);
		DisposeObject(ncwin->core.objects[GID_CW_WIN]);
		free(ncwin);
		return res;
	}

	res = cookie_manager_init(ncwin->core.cb_table, (struct core_window *)ncwin);
	if (res != NSERROR_OK) {
		ami_utf8_free(ncwin->core.wintitle);
		DisposeObject(ncwin->core.objects[GID_CW_WIN]);
		free(ncwin);
		return res;
	}

	cookie_window = ncwin;

	if (search_term != NULL) {
		res = cookie_manager_set_search_string(search_term);
	}

	return res;
}








netsurf-vince/pdf/frontends/amiga/cookies.h

/*
 * Copyright 2017 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef AMIGA_COOKIES_H
#define AMIGA_COOKIES_H

/** Open the cookie viewer */
nserror ami_cookies_present(const char *search_term);
#endif








netsurf-vince/pdf/frontends/amiga/corewindow.c

/*
 * Copyright 2017 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Amiga core window interface.
 *
 * Provides interface for core renderers to the Amiga Intuition drawable area.
 *
 * This module is an object that must be encapsulated. Client users
 * should embed a struct ami_corewindow at the beginning of their
 * context for this display surface, fill in relevant data and then
 * call ami_corewindow_init()
 *
 * The Amiga core window structure requires the callback for draw, key and
 * mouse operations.
 */

#include "amiga/os3support.h"

#include <assert.h>
#include <stdlib.h>
#include <string.h>
#include <math.h>

#include "utils/log.h"
#include "utils/utils.h"
#include "utils/messages.h"
#include "utils/utf8.h"
#include "netsurf/keypress.h"
#include "netsurf/mouse.h"
#include "netsurf/plot_style.h"

#include <proto/exec.h>
#include <proto/graphics.h>
#include <proto/intuition.h>
#include <proto/layout.h>
#include <proto/utility.h>

#include <classes/window.h>
#include <gadgets/layout.h>
#include <gadgets/scroller.h>
#include <gadgets/space.h>
#include <intuition/icclass.h>
#include <reaction/reaction_macros.h>

#include "amiga/corewindow.h"
#include "amiga/drag.h"
#include "amiga/memory.h"
#include "amiga/misc.h"
#include "amiga/object.h"
#include "amiga/schedule.h"
#include "amiga/utf8.h"

static void
ami_cw_scroller_top(struct ami_corewindow *ami_cw,
		    ULONG *restrict x,
		    ULONG *restrict y)
{
	ULONG xs = 0;
	ULONG ys = 0;

	if(ami_cw->scroll_x_visible == true) {
		GetAttr(SCROLLER_Top, ami_cw->objects[GID_CW_HSCROLL], &xs);
	}

	if(ami_cw->scroll_y_visible == true) {
		GetAttr(SCROLLER_Top, ami_cw->objects[GID_CW_VSCROLL], &ys);
	}

	*x = xs;
	*y = ys;
}

static void
ami_cw_window_size(struct ami_corewindow *ami_cw, int *width, int *height)
{
	struct IBox *bbox;

	if(ami_gui_get_space_box((Object *)ami_cw->objects[GID_CW_DRAW], &bbox) != NSERROR_OK) {
		amiga_warn_user("NoMemory", "");
		return;
	}

	*width = bbox->Width;
	*height = bbox->Height;

	ami_gui_free_space_box(bbox);
}


/**
 * Convert co-ordinates relative to space.gadget
 * into document co-ordinates
 *
 * @param ami_cw core window
 * @param x co-ordinate, will be updated to new x co-ordinate
 * @param y co-ordinate, will be updated to new y co-ordinate
 */
static void
ami_cw_coord_amiga_to_ns(struct ami_corewindow *ami_cw, int *restrict x, int *restrict y)
{
	ULONG xs = 0;
	ULONG ys = 0;

	ami_cw_scroller_top(ami_cw, &xs, &ys);

	*x = *x + xs;
	*y = *y + ys;
}

/**
 * check if mouse has moved since position was stored
 * @param ami_cw corewindow
 * @param x current x position
 * @param y current y position
 * @param click true to check since last click, false since last drag (press)
 * @return true if it has, false otherwise
 */
static bool
ami_cw_mouse_moved(struct ami_corewindow *ami_cw, int x, int y, bool click)
{
	int mx, my;

	if(click == true) {
		mx = ami_cw->mouse_x_click;
		my = ami_cw->mouse_y_click;
	} else {
		mx = ami_cw->drag_x_start;
		my = ami_cw->drag_y_start;
	}

	if(abs(x - mx) > 5) return true;
	if(abs(y - my) > 5) return true;
	return false;
}

/* get current mouse position in the draw area, adjusted for scroll.
 * @return true if the mouse was in the draw area and co-ordinates updated
 */
static bool
ami_cw_mouse_pos(struct ami_corewindow *ami_cw, int *restrict x, int *restrict y)
{
	int16 xm, ym;
	ULONG xs, ys;
	struct IBox *bbox;

	xm = ami_cw->win->MouseX;
	ym = ami_cw->win->MouseY;

	if(ami_gui_get_space_box((Object *)ami_cw->objects[GID_CW_DRAW], &bbox) != NSERROR_OK) {
		amiga_warn_user("NoMemory", "");
		return false;
	}

	xm -= bbox->Left;
	ym -= bbox->Top;

	if((xm < 0) || (ym < 0) || (xm > bbox->Width) || (ym > bbox->Height))
		return false;

	ami_gui_free_space_box(bbox);
	ami_cw_scroller_top(ami_cw, &xs, &ys);

	xm += xs;
	ym += ys;
	*x = xm;
	*y = ym;

	return true;
}

/* handle keypress */
static void
ami_cw_key(struct ami_corewindow *ami_cw, int nskey)
{
	ami_cw->key(ami_cw, nskey);

	switch(nskey) {
		case NS_KEY_COPY_SELECTION:
			/* if we've copied a selection we need to clear it - style guide rules */
			ami_cw->key(ami_cw, NS_KEY_CLEAR_SELECTION);
		break;

		/* we may need to deal with scroll-related keys here */
	}
}


/**
 * Redraw functions
 *
 * This is slightly over-engineered as it was taken from the main
 * browser/old tree redraws and supports deferred drawing of
 * rectangles and tiling
 */

/**
 * Redraw an area of a core window
 *
 * \param ami_cw An Amiga core window structure
 * \param r rect (in document co-ordinates)
 */

static void
ami_cw_redraw_rect(struct ami_corewindow *ami_cw, struct rect *r)
{
	struct IBox *bbox;
	ULONG pos_x, pos_y;
	struct rect draw_rect;
	int tile_size_x;
	int tile_size_y;
	int tile_x, tile_y, tile_w, tile_h;
	int x = r->x0;
	int y = r->y0;
	int width = r->x1 - r->x0;
	int height = r->y1 - r->y0;

	struct redraw_context ctx = {
		.interactive = true,
		.background_images = true,
		.plot = &amiplot,
		.priv = ami_cw->gg
	};

	if(ami_gui_get_space_box((Object *)ami_cw->objects[GID_CW_DRAW], &bbox) != NSERROR_OK) {
		amiga_warn_user("NoMemory", "");
		return;
	}

	ami_cw_scroller_top(ami_cw, &pos_x, &pos_y);

	if(x - (LONG)pos_x + width > bbox->Width) width = bbox->Width - (x - pos_x);
	if(y - (LONG)pos_y + height > bbox->Height) height = bbox->Height - (y - pos_y);

	if(x < (LONG)pos_x) {
		width -= pos_x - x;
		x = pos_x;
	}

	if(y < (LONG)pos_y) {
		height -= pos_y - y;
		y = pos_y;
	}

	ami_plot_ra_get_size(ami_cw->gg, &tile_size_x, &tile_size_y);

	for(tile_y = y; tile_y < (y + height); tile_y += tile_size_y) {
		tile_h = tile_size_y;
		if(((y + height) - tile_y) < tile_size_y)
			tile_h = (y + height) - tile_y;

		for(tile_x = x; tile_x < (x + width); tile_x += tile_size_x) {
			tile_w = tile_size_x;
			if(((x + width) - tile_x) < tile_size_x)
				tile_w = (x + width) - tile_x;

			draw_rect.x0 = tile_x; // was -
			draw_rect.y0 = tile_y; // was -
			draw_rect.x1 = tile_x + tile_w;
			draw_rect.y1 = tile_y + tile_h;

			ami_cw->draw(ami_cw, -tile_x, -tile_y, &draw_rect, &ctx);

#ifdef __amigaos4__
			BltBitMapTags(BLITA_SrcType, BLITT_BITMAP, 
					BLITA_Source, ami_plot_ra_get_bitmap(ami_cw->gg),
					BLITA_SrcX, 0,
					BLITA_SrcY, 0,
					BLITA_DestType, BLITT_RASTPORT, 
					BLITA_Dest, ami_cw->win->RPort,
					BLITA_DestX, bbox->Left + tile_x - pos_x,
					BLITA_DestY, bbox->Top + tile_y - pos_y,
					BLITA_Width, tile_w,
					BLITA_Height, tile_h,
					TAG_DONE);
#else
			BltBitMapRastPort(ami_plot_ra_get_bitmap(ami_cw->gg), 0, 0,
					ami_cw->win->RPort, bbox->Left + tile_x - pos_x, bbox->Top + tile_y - pos_y,
					tile_w, tile_h, 0xC0);
#endif
		}
	}

	ami_gui_free_space_box(bbox);
	ami_clearclipreg(ami_cw->gg);
}


/**
 * Draw the deferred rectangles
 *
 * \param ami_cw An Amiga core window structure to queue redraw
 * \param draw set to false to just delete the queue
 */
static void ami_cw_redraw_queue(struct ami_corewindow *ami_cw, bool draw)
{
	struct nsObject *node;
	struct nsObject *nnode;
	struct rect *rect;
	
	if(IsMinListEmpty(ami_cw->deferred_rects)) return;

	if(draw == false) {
		NSLOG(netsurf, INFO, "Ignoring deferred box redraw queue");
	} // else should probably show busy pointer

	node = (struct nsObject *)GetHead((struct List *)ami_cw->deferred_rects);

	do {
		if(draw == true) {
			rect = (struct rect *)node->objstruct;
			ami_cw_redraw_rect(ami_cw, rect);
		}
		nnode = (struct nsObject *)GetSucc((struct Node *)node);
		ami_memory_itempool_free(ami_cw->deferred_rects_pool, node->objstruct, sizeof(struct rect));
		DelObjectNoFree(node);
	} while((node = nnode));
}

static void
ami_cw_redraw_cb(void *p)
{
	struct ami_corewindow *ami_cw = (struct ami_corewindow *)p;

	ami_cw_redraw_queue(ami_cw, true);
}

/**
 * Queue a redraw of a rectangle
 *
 * @param ami_cw the core window to redraw
 * @param r the rectangle (in doc coords) to redraw, or NULL for full window
 */

static void
ami_cw_redraw(struct ami_corewindow *ami_cw, const struct rect *restrict r)
{
	struct nsObject *nsobj;
	struct rect *restrict deferred_rect;
	struct rect new_rect;

	if(r == NULL) {
		struct IBox *bbox;
		if(ami_gui_get_space_box((Object *)ami_cw->objects[GID_CW_DRAW], &bbox) != NSERROR_OK) {
			amiga_warn_user("NoMemory", "");
			return;
		}

		new_rect.x0 = 0;
		new_rect.y0 = 0;
		ami_cw_coord_amiga_to_ns(ami_cw, &new_rect.x0, &new_rect.y0);
		new_rect.x1 = new_rect.x0 + bbox->Width;
		new_rect.y1 = new_rect.y0 + bbox->Height;

		ami_gui_free_space_box(bbox);

		r = &new_rect;
	}

	if(ami_gui_window_update_box_deferred_check(ami_cw->deferred_rects, r,
			ami_cw->deferred_rects_pool)) {
		deferred_rect = ami_memory_itempool_alloc(ami_cw->deferred_rects_pool, sizeof(struct rect));
		CopyMem(r, deferred_rect, sizeof(struct rect));
		nsobj = AddObject(ami_cw->deferred_rects, AMINS_RECT);
		nsobj->objstruct = deferred_rect;
	} else {
		NSLOG(netsurf, INFO,
		      "Ignoring duplicate or subset of queued box redraw");
	}
	ami_schedule(1, ami_cw_redraw_cb, ami_cw);
}

static void ami_cw_simplerefresh(struct ami_corewindow *ami_cw)
{
	struct rect r;
	struct RegionRectangle *regrect;

	BeginRefresh(ami_cw->win);

	r.x0 = ami_cw->win->RPort->Layer->DamageList->bounds.MinX;
	r.x1 = ami_cw->win->RPort->Layer->DamageList->bounds.MaxX;
	r.y0 = ami_cw->win->RPort->Layer->DamageList->bounds.MinY;
	r.y1 = ami_cw->win->RPort->Layer->DamageList->bounds.MaxY;

	ami_cw_coord_amiga_to_ns(ami_cw, &r.x0, &r.y0);
	ami_cw_coord_amiga_to_ns(ami_cw, &r.y0, &r.y1);

	regrect = ami_cw->win->RPort->Layer->DamageList->RegionRectangle;

	ami_cw_redraw(ami_cw, &r); /* queue redraw */

	while(regrect) {
		r.x0 = regrect->bounds.MinX;
		r.x1 = regrect->bounds.MaxX;
		r.y0 = regrect->bounds.MinY;
		r.y1 = regrect->bounds.MaxY;
		ami_cw_coord_amiga_to_ns(ami_cw, &r.x0, &r.y0);
		ami_cw_coord_amiga_to_ns(ami_cw, &r.y0, &r.y1);

		regrect = regrect->Next;

		ami_cw_redraw(ami_cw, &r); /* queue redraw */
	}

	EndRefresh(ami_cw->win, TRUE);
}

static void
ami_cw_toggle_scrollbar(struct ami_corewindow *ami_cw, bool vert, bool visible)
{
	Object *scroller;
	Object *layout;
	ULONG tag;

	if(vert == true) {
		if(visible == ami_cw->scroll_y_visible) {
			return;
		} else {
			scroller = ami_cw->objects[GID_CW_VSCROLL];
			layout = ami_cw->objects[GID_CW_VSCROLLLAYOUT];
			tag = WINDOW_VertProp;
			ami_cw->scroll_y_visible = visible;
		}
	} else {
		if(visible == ami_cw->scroll_x_visible) {
			return;
		} else {
			scroller = ami_cw->objects[GID_CW_HSCROLL];
			layout = ami_cw->objects[GID_CW_HSCROLLLAYOUT];
			tag = WINDOW_HorizProp;
			ami_cw->scroll_x_visible = visible;
		}
	}

	if(visible == true) {
		if(ami_cw->in_border_scroll == true) {
			SetAttrs(ami_cw->objects[GID_CW_WIN],
				tag, 1,
				TAG_DONE);
		} else {
#ifdef __amigaos4__
			IDoMethod(layout, LM_ADDCHILD, ami_cw->win, scroller, NULL);
#else
			SetAttrs(layout, LAYOUT_AddChild, scroller, TAG_DONE);
#endif
		}
	} else {
		if(ami_cw->in_border_scroll == true) {
			SetAttrs(ami_cw->objects[GID_CW_WIN],
				tag, -1,
				TAG_DONE);
		} else {
#ifdef __amigaos4__
			IDoMethod(layout, LM_REMOVECHILD, ami_cw->win, scroller);
#else
			SetAttrs(layout, LAYOUT_RemoveChild, scroller, TAG_DONE);
#endif
		}
	}

	if(ami_cw->in_border_scroll == false) {
		FlushLayoutDomainCache((struct Gadget *)ami_cw->objects[GID_CW_WIN]);
		RethinkLayout((struct Gadget *)ami_cw->objects[GID_CW_WIN],
					ami_cw->win, NULL, TRUE);
	}

	/* probably need to redraw here */
	ami_cw_redraw(ami_cw, NULL);
}

static void
ami_cw_close(void *w)
{
	struct ami_corewindow *ami_cw = (struct ami_corewindow *)w;

	ami_cw->close(ami_cw);
}

HOOKF(void, ami_cw_idcmp_hook, Object *, object, struct IntuiMessage *) 
{
	struct ami_corewindow *ami_cw = hook->h_Data;
	struct IntuiWheelData *wheel;
	ULONG gid = GetTagData( GA_ID, 0, msg->IAddress ); 

	switch(msg->Class)
	{
		case IDCMP_IDCMPUPDATE:
			switch(gid) 
			{
 				case GID_CW_HSCROLL: 
 				case GID_CW_VSCROLL:
					ami_cw_redraw(ami_cw, NULL);
 				break; 
			} 
		break;
#ifdef __amigaos4__
		case IDCMP_EXTENDEDMOUSE:
			if(msg->Code == IMSGCODE_INTUIWHEELDATA)
			{
				wheel = (struct IntuiWheelData *)msg->IAddress;

				//ami_tree_scroll(twin, (wheel->WheelX * 20), (wheel->WheelY * 20));
			}
		break;
#endif

		case IDCMP_SIZEVERIFY:
		break;

		case IDCMP_REFRESHWINDOW:
			ami_cw_simplerefresh(ami_cw);
		break;

		default:
			NSLOG(netsurf, INFO,
			      "IDCMP hook unhandled event: %ld", msg->Class);
		break;
	}
} 

/**
 * Drag start
 */
static void
ami_cw_drag_start(struct ami_corewindow *ami_cw, int x, int y)
{
	if(ami_cw->dragging == true) return;

	ami_cw->dragging = true;
	ami_cw->drag_x_start = x;
	ami_cw->drag_y_start = y;

	switch(ami_cw->drag_status) {
		case CORE_WINDOW_DRAG_SELECTION:
		break;

		case CORE_WINDOW_DRAG_MOVE:
			ami_drag_icon_show(ami_cw->win, "project");
		break;

		default:
		break;
	}
}

/**
 * Drag progress
 */
static void
ami_cw_drag_progress(struct ami_corewindow *ami_cw, int x, int y)
{
	if(ami_cw->dragging == false) return;

	switch(ami_cw->drag_status) {
		case CORE_WINDOW_DRAG_SELECTION:
		break;

		case CORE_WINDOW_DRAG_MOVE:
			ami_drag_icon_move();
		break;

		default:
		break;
	}
}

/**
 * Drag end
 */
static void
ami_cw_drag_end(struct ami_corewindow *ami_cw, int x, int y)
{
	if(ami_cw->dragging == false) return;
	struct Screen *scrn = ami_gui_get_screen();

	switch(ami_cw->drag_status) {
		case CORE_WINDOW_DRAG_SELECTION:
		break;

		case CORE_WINDOW_DRAG_MOVE:
			ami_drag_icon_close(ami_cw->win);
			if((ami_cw != ami_window_at_pointer(AMINS_COREWINDOW)) && (ami_cw->drag_end != NULL)) {
				ami_cw->drag_end(ami_cw, scrn->MouseX, scrn->MouseY);
			}
		break;

		default:
		break;
	}

	ami_cw->drag_status = CORE_WINDOW_DRAG_NONE;
	ami_cw->dragging = false;
}

/**
 * User has resized window
 */

static void
ami_cw_newsize(struct ami_corewindow *ami_cw)
{
	int win_w, win_h;
	ami_cw_window_size(ami_cw, &win_w, &win_h);

	if(ami_cw->objects[GID_CW_HSCROLL] != NULL) {
		RefreshSetGadgetAttrs((struct Gadget *)ami_cw->objects[GID_CW_HSCROLL], ami_cw->win, NULL,
			SCROLLER_Visible, win_w,
		TAG_DONE);
	}	

	if(ami_cw->objects[GID_CW_VSCROLL] != NULL) {
		RefreshSetGadgetAttrs((struct Gadget *)ami_cw->objects[GID_CW_VSCROLL], ami_cw->win, NULL,
			SCROLLER_Visible, win_h,
		TAG_DONE);
	}

	ami_cw_redraw(ami_cw, NULL);
}

/**
 * Main event loop for our core window
 *
 * \return TRUE if window destroyed
 */
static BOOL
ami_cw_event(void *w)
{
	struct ami_corewindow *ami_cw = (struct ami_corewindow *)w;

	ULONG result;
	ULONG storage;
	uint16 code;
	struct InputEvent *ie;
	int nskey;
	int key_state = 0;
	struct timeval curtime;
	int x = 0, y = 0;

	while((result = RA_HandleInput(ami_cw->objects[GID_CW_WIN], &code)) != WMHI_LASTMSG) {
		if(ami_cw->close_window == true) {
			ami_cw_close(ami_cw);
			return TRUE;
		}

		switch(result & WMHI_CLASSMASK) {
			case WMHI_MOUSEMOVE:
				if(ami_cw_mouse_pos(ami_cw, &x, &y) == true) {
					if(ami_cw_mouse_moved(ami_cw, x, y, false)) {
						if(ami_cw->mouse_state & BROWSER_MOUSE_PRESS_1) {
							/* Start button 1 drag */
							ami_cw->mouse(ami_cw, BROWSER_MOUSE_DRAG_1, x, y);
							/* Replace PRESS with HOLDING and declare drag in progress */
							ami_cw->mouse_state = BROWSER_MOUSE_HOLDING_1 | BROWSER_MOUSE_DRAG_ON;
						} else if(ami_cw->mouse_state & BROWSER_MOUSE_PRESS_2) {
							/* Start button 2 drag */
							ami_cw->mouse(ami_cw, BROWSER_MOUSE_DRAG_2, x, y);
							/* Replace PRESS with HOLDING and declare drag in progress */
							ami_cw->mouse_state = BROWSER_MOUSE_HOLDING_2 | BROWSER_MOUSE_DRAG_ON;
						}
						key_state = ami_gui_get_quals(ami_cw->objects[GID_CW_WIN]);
						ami_cw->mouse(ami_cw, ami_cw->mouse_state | key_state, x, y);
						if(ami_cw->mouse_state & BROWSER_MOUSE_DRAG_ON) {
							ami_cw_drag_start(ami_cw, x, y);
						}
					} else {
						key_state = ami_gui_get_quals(ami_cw->objects[GID_CW_WIN]);
						ami_cw->mouse(ami_cw, ami_cw->mouse_state | key_state, x, y);
					}
				}
				ami_cw_drag_progress(ami_cw, x, y);
			break;

			case WMHI_MOUSEBUTTONS:
				if(ami_cw_mouse_pos(ami_cw, &x, &y) == true) {
					key_state = ami_gui_get_quals(ami_cw->objects[GID_CW_WIN]);
					switch(code) {
						case SELECTDOWN:
							ami_cw->mouse_state = BROWSER_MOUSE_PRESS_1;
							ami_cw->drag_x_start = x;
							ami_cw->drag_y_start = y;
						break;

						case MIDDLEDOWN:
							ami_cw->mouse_state = BROWSER_MOUSE_PRESS_2;
							ami_cw->drag_x_start = x;
							ami_cw->drag_y_start = y;
						break;

						case SELECTUP:
							if(ami_cw->mouse_state & BROWSER_MOUSE_PRESS_1) {
								CurrentTime((ULONG *)&curtime.tv_sec, (ULONG *)&curtime.tv_usec);

								ami_cw->mouse_state = BROWSER_MOUSE_CLICK_1;

								if(ami_cw->lastclick.tv_sec) {
									if((ami_cw_mouse_moved(ami_cw, x, y, true) == false) &&
											(DoubleClick(ami_cw->lastclick.tv_sec,
												ami_cw->lastclick.tv_usec,
												curtime.tv_sec, curtime.tv_usec)))
										ami_cw->mouse_state |= BROWSER_MOUSE_DOUBLE_CLICK;
								}

								ami_cw->mouse_x_click = x;
								ami_cw->mouse_y_click = y;

								if(ami_cw->mouse_state & BROWSER_MOUSE_DOUBLE_CLICK) {
									ami_cw->lastclick.tv_sec = 0;
									ami_cw->lastclick.tv_usec = 0;
								} else {
									ami_cw->lastclick.tv_sec = curtime.tv_sec;
									ami_cw->lastclick.tv_usec = curtime.tv_usec;
								}
							}

							ami_cw->mouse(ami_cw, ami_cw->mouse_state | key_state, x, y);
							ami_cw->mouse_state = BROWSER_MOUSE_HOVER;
						break;

						case MIDDLEUP:
							if(ami_cw->mouse_state & BROWSER_MOUSE_PRESS_2)
								ami_cw->mouse_state = BROWSER_MOUSE_CLICK_2;

							ami_cw->mouse(ami_cw, ami_cw->mouse_state | key_state, x, y);
							ami_cw->mouse_state = BROWSER_MOUSE_HOVER;
						break;
					}

					if(ami_cw->mouse_state == BROWSER_MOUSE_HOVER) {
						ami_cw_drag_end(ami_cw, x, y);
					}

					ami_cw->mouse(ami_cw, ami_cw->mouse_state | key_state, x, y);
				} else {
					/* event is happening away from our corewindow area */
					switch(code) {
						case SELECTUP:
						case MIDDLEUP:
							ami_cw->mouse_state = BROWSER_MOUSE_HOVER;
						break;

						default:
						break;
					}

					if(ami_cw->mouse_state == BROWSER_MOUSE_HOVER) {
						ami_cw_drag_end(ami_cw, x, y);
						ami_cw->mouse(ami_cw, ami_cw->mouse_state | key_state,
							ami_cw->drag_x_start, ami_cw->drag_y_start); // placate core
					}
				}
			break;

			case WMHI_RAWKEY:
				storage = result & WMHI_GADGETMASK;

				GetAttr(WINDOW_InputEvent, ami_cw->objects[GID_CW_WIN], (ULONG *)&ie);
				nskey = ami_key_to_nskey(storage, ie);

				ami_cw_key(ami_cw, nskey);
			break;

			case WMHI_NEWSIZE:
				ami_cw_newsize(ami_cw);
			break;

			case WMHI_CLOSEWINDOW:
				ami_cw_close(ami_cw);
				return TRUE;
			break;

			default:
				/* pass the event to the window owner */
				if(ami_cw->event != NULL)
					if(ami_cw->event(ami_cw, result) == TRUE) {
						return TRUE;
					}
			break;
		}
	};

	return FALSE;
}

static const struct ami_win_event_table ami_cw_table = {
	ami_cw_event,
	ami_cw_close,
};


/**
 * callback from core to request an invalidation of a amiga core window area.
 *
 * The specified area of the window should now be considered
 *  out of date. If the area is NULL the entire window must be
 *  invalidated.
 *
 * \param[in] cw The core window to invalidate.
 * \param[in] r area to redraw or NULL for the entire window area.
 * \return NSERROR_OK on success or appropriate error code.
 */
static nserror
ami_cw_invalidate_area(struct core_window *cw, const struct rect *r)
{
	struct ami_corewindow *ami_cw = (struct ami_corewindow *)cw;

	ami_cw_redraw(ami_cw, r);

	return NSERROR_OK;
}


static nserror
ami_cw_get_window_dimensions(const struct core_window *cw,
		int *width, int *height)
{
	struct ami_corewindow *ami_cw = (struct ami_corewindow *)cw;

	ami_cw_window_size(ami_cw, width, height);
	return NSERROR_OK;
}


static nserror
ami_cw_update_size(struct core_window *cw, int width, int height)
{
	struct ami_corewindow *ami_cw = (struct ami_corewindow *)cw;
	int win_w, win_h;

	ami_cw_window_size(ami_cw, &win_w, &win_h);

	if(width == -1) {
		ami_cw_toggle_scrollbar(ami_cw, false, false);
	} else {
		ami_cw_toggle_scrollbar(ami_cw, false, true);
		RefreshSetGadgetAttrs((struct Gadget *)ami_cw->objects[GID_CW_HSCROLL], ami_cw->win, NULL,
			SCROLLER_Total, (ULONG)width,
			SCROLLER_Visible, win_w,
		TAG_DONE);		
	}

	if(height == -1) {
		ami_cw_toggle_scrollbar(ami_cw, true, false);
	} else {
		ami_cw_toggle_scrollbar(ami_cw, true, true);
		RefreshSetGadgetAttrs((struct Gadget *)ami_cw->objects[GID_CW_VSCROLL], ami_cw->win, NULL,
			SCROLLER_Total, height,
			SCROLLER_Visible, win_h,
		TAG_DONE);		
	}
	return NSERROR_OK;
}


static nserror
ami_cw_get_scroll(const struct core_window *cw, int *x, int *y)
{
	struct ami_corewindow *ami_cw = (struct ami_corewindow *)cw;
	ULONG win_x0, win_y0;

	ami_cw_scroller_top(ami_cw, &win_x0, &win_y0);

	*x = win_x0;
	*y = win_y0;
	return NSERROR_OK;
}


static nserror
ami_cw_set_scroll(struct core_window *cw, int x, int y)
{
	struct ami_corewindow *ami_cw = (struct ami_corewindow *)cw;

	if(ami_cw->scroll_y_visible == true) {
		RefreshSetGadgetAttrs((APTR)ami_cw->objects[GID_CW_VSCROLL], ami_cw->win, NULL,
				SCROLLER_Top, y,
				TAG_DONE);
	}

	if(ami_cw->scroll_x_visible == true) {
		RefreshSetGadgetAttrs((APTR)ami_cw->objects[GID_CW_HSCROLL], ami_cw->win, NULL,
				SCROLLER_Top, x,
				TAG_DONE);
	}

	/* probably need to redraw here */
	ami_cw_redraw(ami_cw, NULL);
	return NSERROR_OK;
}


static nserror
ami_cw_drag_status(struct core_window *cw, core_window_drag_status ds)
{
	struct ami_corewindow *ami_cw = (struct ami_corewindow *)cw;
	ami_cw->drag_status = ds;
	return NSERROR_OK;
}


struct core_window_callback_table ami_cw_cb_table = {
        .invalidate = ami_cw_invalidate_area,
        .update_size = ami_cw_update_size,
        .set_scroll = ami_cw_set_scroll,
        .get_scroll = ami_cw_get_scroll,
        .get_window_dimensions = ami_cw_get_window_dimensions,
        .drag_status = ami_cw_drag_status
};

/* exported function documented example/corewindow.h */
nserror ami_corewindow_init(struct ami_corewindow *ami_cw)
{
	/* setup the core window callback table */
	ami_cw->cb_table = &ami_cw_cb_table;
	ami_cw->drag_status = CORE_WINDOW_DRAG_NONE;

	/* clear some vars */
	ami_cw->mouse_state = BROWSER_MOUSE_HOVER;
	ami_cw->lastclick.tv_sec = 0;
	ami_cw->lastclick.tv_usec = 0;
	ami_cw->scroll_x_visible = true;
	ami_cw->scroll_y_visible = true;
	ami_cw->in_border_scroll = false;
	ami_cw->dragging = false;

	/* allocate drawing area etc */
	ami_cw->gg = ami_plot_ra_alloc(100, 100, false, true); // force tiles to save memory

	ami_cw->deferred_rects = NewObjList();
	ami_cw->deferred_rects_pool = ami_memory_itempool_create(sizeof(struct rect));

	/* add the core window to our window list so we process events */
	ami_gui_win_list_add(ami_cw, AMINS_COREWINDOW, &ami_cw_table);

	/* set up the IDCMP hook for event processing (extended mouse, scrollbars) */
	ami_cw->idcmp_hook.h_Entry = (void *)ami_cw_idcmp_hook;
	ami_cw->idcmp_hook.h_Data = ami_cw;

	/* open the window */
	ami_cw->win = (struct Window *)RA_OpenWindow(ami_cw->objects[GID_CW_WIN]);

	/* attach the scrollbars for event processing _if they are in the window border_ */
	if(ami_cw->objects[GID_CW_HSCROLL] == NULL) {
		GetAttr(WINDOW_HorizObject, ami_cw->objects[GID_CW_WIN],
					(ULONG *)&ami_cw->objects[GID_CW_HSCROLL]);

		RefreshSetGadgetAttrs((APTR)ami_cw->objects[GID_CW_HSCROLL], ami_cw->win, NULL,
			GA_ID, GID_CW_HSCROLL,
			ICA_TARGET, ICTARGET_IDCMP,
			TAG_DONE);

		ami_cw->in_border_scroll = true;
	}

	if(ami_cw->objects[GID_CW_VSCROLL] == NULL) {
		GetAttr(WINDOW_VertObject, ami_cw->objects[GID_CW_WIN],
					(ULONG *)&ami_cw->objects[GID_CW_VSCROLL]);

		RefreshSetGadgetAttrs((APTR)ami_cw->objects[GID_CW_VSCROLL], ami_cw->win, NULL,
			GA_ID, GID_CW_VSCROLL,
			ICA_TARGET, ICTARGET_IDCMP,
			TAG_DONE);

		ami_cw->in_border_scroll = true;
	}

	return NSERROR_OK;
}

/* exported interface documented in example/corewindow.h */
nserror ami_corewindow_fini(struct ami_corewindow *ami_cw)
{
	/* remove any pending redraws */
	ami_schedule(-1, ami_cw_redraw_cb, ami_cw);
	FreeObjList(ami_cw->deferred_rects);
	ami_memory_itempool_delete(ami_cw->deferred_rects_pool);

	/* destroy the window */
	ami_cw->win = NULL;
	DisposeObject(ami_cw->objects[GID_CW_WIN]);

#if 0
	/* ensure our scrollbars are destroyed */
	/* it appears these are disposed anyway,
	 * even if the gadgets are no longer attached to the window */
	if(ami_cw->in_border_scroll == false) {
		if(ami_cw->scroll_x_visible == false) {
			DisposeObject(ami_cw->objects[GID_CW_HSCROLL]);
		}
		if(ami_cw->scroll_y_visible == false) {
			DisposeObject(ami_cw->objects[GID_CW_VSCROLL]);
		}
	}
#endif

	/* release off-screen bitmap stuff */
	ami_plot_ra_free(ami_cw->gg);

	/* free the window title */
	ami_utf8_free(ami_cw->wintitle);

	/* remove the core window from our window list */
	ami_gui_win_list_remove(ami_cw);

	return NSERROR_OK;
}








netsurf-vince/pdf/frontends/amiga/corewindow.h

/*
 * Copyright 2017 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef AMIGA_COREWINDOW_H
#define AMIGA_COREWINDOW_H

#include "netsurf/core_window.h"

#include "amiga/gui.h" /* need to know the size of ami_generic_window :( */
#include "amiga/plotters.h"

/**
 * BOOPSI objects
 */

enum {
	GID_CW_WIN = 0, /* window object */
	GID_CW_MAIN, /* root layout object */
	GID_CW_DRAW, /* drawing area (space.gadget) */
	GID_CW_HSCROLL, /* horizontal scroller */
	GID_CW_VSCROLL, /* vertical scroller */
	GID_CW_HSCROLLLAYOUT, /* horizontal scroller container*/
	GID_CW_VSCROLLLAYOUT, /* vertical scroller container */
	GID_CW_LAST
};

/**
 * Amiga core window state
 */
struct ami_corewindow {
		/*
		 * Any variables common to any frontend window would go here.
		 * e.g. drawing area handles, toolkit pointers or other state
		 */
		struct ami_generic_window w;
		struct Window *win;
		Object *objects[GID_CW_LAST];

		struct Hook idcmp_hook;
		struct timeval lastclick;

		int mouse_x_click;
		int mouse_y_click;
		int mouse_state;

		bool dragging;
		int drag_x_start;
		int drag_y_start;

		bool close_window; // set to true to close the window during event loop

		APTR deferred_rects_pool;
		struct MinList *deferred_rects;

		/** keep track of the scrollbar type we're using */
		bool in_border_scroll;
		bool scroll_x_visible;
		bool scroll_y_visible;

		/** window title, must be allocated wth ami_utf8 function */
		char *wintitle;

		/** stuff for our off-screen render bitmap */
		struct gui_globals *gg;
		struct MinList *shared_pens;

		/** drag status set by core */
		core_window_drag_status drag_status;

		/** table of callbacks for core window operations */
		struct core_window_callback_table *cb_table;

		/**
		 * callback to draw on drawable area of Amiga core window
		 *
		 * \param ami_cw The Amiga core window structure.
		 * \param x Plot origin (X)
		 * \param r Plot origin (Y)
		 * \param r The rectangle of the window that needs updating.
		 * \param ctx Redraw context
		 * \return NSERROR_OK on success otherwise apropriate error code
		 */
		nserror (*draw)(struct ami_corewindow *ami_cw, int x, int y, struct rect *r,
						struct redraw_context *ctx);

		/**
		 * callback for keypress on Amiga core window
		 *
		 * \param ami_cw The Amiga core window structure.
		 * \param nskey The netsurf key code.
		 * \return NSERROR_OK if key processed,
		 *         NSERROR_NOT_IMPLEMENTED if key not processed
		 *         otherwise apropriate error code
		 */
		nserror (*key)(struct ami_corewindow *ami_cw, uint32_t nskey);

		/**
		 * callback for mouse event on Amiga core window
		 *
		 * \param ami_cw The Amiga core window structure.
		 * \param mouse_state mouse state
		 * \param x location of event
		 * \param y location of event
		 * \return NSERROR_OK on sucess otherwise apropriate error code.
		 */
		nserror (*mouse)(struct ami_corewindow *ami_cw, browser_mouse_state mouse_state, int x, int y);

		/**
		 * callback for unknown events on Amiga core window
		 * eg. buttons in the ssl cert window
		 * (result & WMHI_CLASSMASK) gives the class of event (eg. WMHI_GADGETUP)
		 * (result & WMHI_GADGETMASK) gives the gadget ID (eg. GID_SSLCERT_ACCEPT)
		 *
		 * \param ami_cw The Amiga core window structure.
		 * \param result event as returned by RA_HandleInput()
 		 * \return TRUE if window closed during event processing
		 */
		BOOL (*event)(struct ami_corewindow *ami_cw, ULONG result);

		/**
		 * callback for drag end on Amiga core window
		 * ie. a drag *from* this window to a different window
		 *
		 * \param ami_cw The Amiga core window structure.
		 * \param x mouse x position **in screen co-ordinates**
		 * \param y mouse y position **in screen co-ordinates**
		 * \return NSERROR_OK on success otherwise apropriate error code
		 */
		nserror (*drag_end)(struct ami_corewindow *ami_cw, int x, int y);

		/**
		 * callback for icon drop on Amiga core window
		 * ie. a drag has ended *above* this window
		 * \todo this may not be very flexible but serves our current purposes
		 *
		 * \param ami_cw The Amiga core window structure.
		 * \param url url of dropped icon
		 * \param title title of dropped icon
		 * \param x mouse x position **in screen co-ordinates**
		 * \param y mouse y position **in screen co-ordinates**
		 * \return NSERROR_OK on success otherwise apropriate error code
		 */
		nserror (*icon_drop)(struct ami_corewindow *ami_cw, struct nsurl *url, const char *title, int x, int y);

		/**
		 * callback to close an Amiga core window
		 *
		 * \param ami_cw The Amiga core window structure.
		 */
		void (*close)(struct ami_corewindow *ami_cw);

};

/**
 * initialise elements of Amiga core window.
 *
 * As a pre-requisite the draw, key and mouse callbacks must be defined
 *
 * \param ami_cw An Amiga core window structure to initialise
 * \return NSERROR_OK on successful initialisation otherwise error code.
 */
nserror ami_corewindow_init(struct ami_corewindow *ami_cw);

/**
 * finalise elements of Amiga core window.
 *
 * \param ami_cw An Amiga core window structure to finialise
 * \return NSERROR_OK on successful finalisation otherwise error code.
 */
nserror ami_corewindow_fini(struct ami_corewindow *ami_cw);

#endif








netsurf-vince/pdf/frontends/amiga/ctxmenu.c

/*
 * Copyright 2015 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Intuition-based context menu operations
 */

#ifdef __amigaos4__
#include <string.h>

#include <stdlib.h>
#include <proto/exec.h>
#include <proto/intuition.h>

#include <proto/bitmap.h>
#include <images/bitmap.h>
#include <proto/window.h>
#include <classes/window.h>

#include <intuition/menuclass.h>
#include <reaction/reaction_macros.h>

#include "utils/utils.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "utils/nsoption.h"
#include "utils/nsurl.h"
#include "netsurf/content.h"
#include "netsurf/browser_window.h"
#include "netsurf/mouse.h"
#include "netsurf/keypress.h"
#include "desktop/browser_history.h"
#include "desktop/searchweb.h"

#include "amiga/bitmap.h"
#include "amiga/clipboard.h"
#include "amiga/ctxmenu.h"
#include "amiga/filetype.h"
#include "amiga/gui.h"
#include "amiga/libs.h"
#include "amiga/plugin_hack.h"
#include "amiga/theme.h"
#include "amiga/utf8.h"
#include "amiga/misc.h"

enum {
	AMI_CTX_ID_NONE = 0,

	/* Text selection */
	AMI_CTX_ID_SELCOPY,
	AMI_CTX_ID_WEBSEARCH,

	/* Links */
	AMI_CTX_ID_URLOPENTAB,
	AMI_CTX_ID_URLOPENWIN,
	AMI_CTX_ID_URLDOWNLOAD,
	AMI_CTX_ID_URLCOPY,

	/* Objects */
	AMI_CTX_ID_OBJSHOW,
	AMI_CTX_ID_OBJCOPY,
	AMI_CTX_ID_OBJCMD,

	/* Frames */
	AMI_CTX_ID_FRAMESHOW,

	/* History */
	AMI_CTX_ID_HISTORY,
	AMI_CTX_ID_HISTORY0,
	AMI_CTX_ID_HISTORY9F = AMI_CTX_ID_HISTORY0 + 19,

	/* Tabs */
	AMI_CTX_ID_TABNEW,
	AMI_CTX_ID_TABCLOSE_OTHER,

	AMI_CTX_ID_MAX
};

static Object *ctxmenu_obj = NULL;

static struct Hook ctxmenu_item_hook[AMI_CTX_ID_MAX];
static char *ctxmenu_item_label[AMI_CTX_ID_MAX];
static char *ctxmenu_item_shortcut[AMI_CTX_ID_MAX];
static Object *ctxmenu_item_image[AMI_CTX_ID_MAX];

/****************************
 * Menu item hook functions *
 ****************************/

/** Menu functions - called automatically by RA_HandleInput **/
HOOKF(void, ami_ctxmenu_item_selcopy, APTR, window, struct IntuiMessage *)
{
	struct gui_window_2 *gwin = (struct gui_window_2 *)hook->h_Data;

	browser_window_key_press(ami_gui2_get_browser_window(gwin), NS_KEY_COPY_SELECTION);
	browser_window_key_press(ami_gui2_get_browser_window(gwin), NS_KEY_CLEAR_SELECTION);
}

HOOKF(void, ami_ctxmenu_item_websearch, APTR, window, struct IntuiMessage *)
{
	nserror ret = NSERROR_OK;
	nsurl *url;

	struct gui_window_2 *gwin = (struct gui_window_2 *)hook->h_Data;
	char *sel = browser_window_get_selection(ami_gui2_get_browser_window(gwin));

	ret = search_web_omni(sel, SEARCH_WEB_OMNI_SEARCHONLY, &url);
	if (ret == NSERROR_OK) {
			browser_window_navigate(ami_gui2_get_browser_window(gwin),
					url,
					NULL,
					BW_NAVIGATE_HISTORY,
					NULL,
					NULL,
					NULL);
		nsurl_unref(url);
	}
	if (ret != NSERROR_OK) {
		amiga_warn_user(messages_get_errorcode(ret), 0);
	}

	free(sel);
}

HOOKF(void, ami_ctxmenu_item_urlopentab, APTR, window, struct IntuiMessage *)
{
	struct browser_window *bw;
	nsurl *url = (nsurl *)hook->h_Data;
	struct gui_window_2 *gwin;

	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&gwin);
	nserror error = browser_window_create(BW_CREATE_CLONE | BW_CREATE_HISTORY | BW_CREATE_TAB,
								      url,
								      browser_window_access_url(ami_gui2_get_browser_window(gwin)),
								      ami_gui2_get_browser_window(gwin),
								      &bw);

	if (error != NSERROR_OK)
		amiga_warn_user(messages_get_errorcode(error), 0);		
}

HOOKF(void, ami_ctxmenu_item_urlopenwin, APTR, window, struct IntuiMessage *)
{
	struct browser_window *bw;
	nsurl *url = (nsurl *)hook->h_Data;
	struct gui_window_2 *gwin;

	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&gwin);
	nserror error = browser_window_create(BW_CREATE_CLONE | BW_CREATE_HISTORY,
								      url,
								      browser_window_access_url(ami_gui2_get_browser_window(gwin)),
								      ami_gui2_get_browser_window(gwin),
								      &bw);

	if (error != NSERROR_OK)
		amiga_warn_user(messages_get_errorcode(error), 0);		
}

HOOKF(void, ami_ctxmenu_item_urldownload, APTR, window, struct IntuiMessage *)
{
	nsurl *url = (nsurl *)hook->h_Data;
	struct gui_window_2 *gwin;

	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&gwin);

	browser_window_navigate(ami_gui2_get_browser_window(gwin),
		url,
		browser_window_access_url(ami_gui2_get_browser_window(gwin)),
		BW_NAVIGATE_DOWNLOAD,
		NULL,
		NULL,
		NULL);		
}

HOOKF(void, ami_ctxmenu_item_urlcopy, APTR, window, struct IntuiMessage *)
{
	nsurl *url = (nsurl *)hook->h_Data;
	ami_easy_clipboard(nsurl_access(url));		
}

HOOKF(void, ami_ctxmenu_item_objshow, APTR, window, struct IntuiMessage *)
{
	struct gui_window_2 *gwin;
	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&gwin);

	browser_window_navigate(ami_gui2_get_browser_window(gwin),
							hlcache_handle_get_url(hook->h_Data),
							browser_window_access_url(ami_gui2_get_browser_window(gwin)),
							BW_NAVIGATE_HISTORY,
							NULL,
							NULL,
							NULL);	
}

HOOKF(void, ami_ctxmenu_item_objcopy, APTR, window, struct IntuiMessage *)
{
	struct bitmap *bm;
	struct gui_window_2 *gwin;
	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&gwin);

	struct hlcache_handle *object = (struct hlcache_handle *)hook->h_Data;
	if((bm = content_get_bitmap(object)))
	{
		ami_bitmap_set_url(bm, hlcache_handle_get_url(object));
		ami_bitmap_set_title(bm, content_get_title(object));
		ami_easy_clipboard_bitmap(bm);
	}
#ifdef WITH_NS_SVG
	else if(ami_mime_compare(object, "svg") == true)
	{
		ami_easy_clipboard_svg(object);
	}
#endif
}

HOOKF(void, ami_ctxmenu_item_objcmd, APTR, window, struct IntuiMessage *)
{
	amiga_plugin_hack_execute((struct hlcache_handle *)hook->h_Data);
}

HOOKF(void, ami_ctxmenu_item_frameshow, APTR, window, struct IntuiMessage *)
{
	struct gui_window_2 *gwin;
	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&gwin);

	browser_window_navigate(ami_gui2_get_browser_window(gwin),
							hlcache_handle_get_url(hook->h_Data),
							browser_window_access_url(ami_gui2_get_browser_window(gwin)),
							BW_NAVIGATE_HISTORY,
							NULL,
							NULL,
							NULL);	
}

/** Hooks for clicktab context menu entries **/
HOOKF(void, ami_ctxmenu_item_tabnew, APTR, window, struct IntuiMessage *)
{
	struct gui_window_2 *gwin;

	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&gwin);
	ami_gui_new_blank_tab(gwin);
}

HOOKF(void, ami_ctxmenu_item_tabclose_other, APTR, window, struct IntuiMessage *)
{
	struct gui_window_2 *gwin;

	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&gwin);
	ami_gui_close_inactive_tabs(gwin);
}

/** Hook for history context menu entries **/
HOOKF(void, ami_ctxmenu_item_history, APTR, window, struct IntuiMessage *)
{
	struct gui_window_2 *gwin;

	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&gwin);

	browser_window_history_go(ami_gui2_get_browser_window(gwin),
		(struct history_entry *)hook->h_Data, false);		
}


/*************************
 * Browser context menus *
 *************************/

/** Add an initialised item to a context menu **/
static void ami_ctxmenu_add_item(Object *root_menu, int id, APTR data)
{
	ctxmenu_item_hook[id].h_Data = data;

	IDoMethod(root_menu, OM_ADDMEMBER, MStrip,
							MA_Type, T_ITEM,
							MA_ID, id,
							MA_Label, ctxmenu_item_label[id],
							MA_Key, ctxmenu_item_shortcut[id],
							MA_Image, ctxmenu_item_image[id],
							MA_UserData, &ctxmenu_item_hook[id],
						MEnd);
}

/** Hook function called by Intuition, creates context menu structure **/
static uint32 ami_ctxmenu_hook_func(struct Hook *hook, struct Window *window, struct ContextMenuMsg *msg)
{
	Object *root_menu;
	bool ctxmenu_has_content = false;
	struct gui_window_2 *gwin = hook->h_Data;
	struct hlcache_handle *cc = browser_window_get_content(ami_gui2_get_browser_window(gwin));
	struct browser_window_features ccdata;
	int mx = window->MouseX;
	int my = window->MouseY;
	int x, y;
	char *sel;

	if(msg->State != CM_QUERY) return 0;
	if(nsoption_bool(kiosk_mode) == true) return 0;
// check window is active

	if(ctxmenu_obj != NULL) DisposeObject(ctxmenu_obj);

	ctxmenu_obj = MStrip,
					MA_Type, T_ROOT,
					MA_AddChild, root_menu = MStrip,
						MA_Type, T_MENU,
						MA_Label, NULL, //"NetSurf",
						MA_EmbeddedKey, FALSE,
						MA_FreeImage, FALSE,
					MEnd,
				MEnd;

	if(ami_mouse_to_ns_coords(gwin, &x, &y, mx, my) == false) {
		/* Outside browser render area */
		return 0;
	}

	browser_window_get_features(ami_gui2_get_browser_window(gwin), x, y, &ccdata);

	if((browser_window_can_select(ami_gui2_get_browser_window(gwin))) &&
		((browser_window_get_editor_flags(ami_gui2_get_browser_window(gwin)) & BW_EDITOR_CAN_COPY)) &&
		(sel = browser_window_get_selection(ami_gui2_get_browser_window(gwin)))) {

		ami_ctxmenu_add_item(root_menu, AMI_CTX_ID_SELCOPY, gwin);
		ami_ctxmenu_add_item(root_menu, AMI_CTX_ID_WEBSEARCH, gwin);

		ctxmenu_has_content = true;
		free(sel);
	}

	if(ccdata.link) {
		if(ctxmenu_has_content == true)
			ami_ctxmenu_add_item(root_menu, AMI_CTX_ID_NONE, NULL);

		ami_ctxmenu_add_item(root_menu, AMI_CTX_ID_URLOPENTAB, ccdata.link);
		ami_ctxmenu_add_item(root_menu, AMI_CTX_ID_URLOPENWIN, ccdata.link);
		ami_ctxmenu_add_item(root_menu, AMI_CTX_ID_URLDOWNLOAD, ccdata.link);
		ami_ctxmenu_add_item(root_menu, AMI_CTX_ID_URLCOPY, ccdata.link);
		ctxmenu_has_content = true;
	}

	if(ccdata.object) {
		if(ctxmenu_has_content == true)
			ami_ctxmenu_add_item(root_menu, AMI_CTX_ID_NONE, NULL);

		ami_ctxmenu_add_item(root_menu, AMI_CTX_ID_OBJSHOW, ccdata.object);

		if(content_get_type(ccdata.object) == CONTENT_IMAGE)
			ami_ctxmenu_add_item(root_menu, AMI_CTX_ID_OBJCOPY, ccdata.object);

		if(ami_mime_content_to_cmd(ccdata.object))
			ami_ctxmenu_add_item(root_menu, AMI_CTX_ID_OBJCMD, ccdata.object);

		ctxmenu_has_content = true;
	}

	if(ccdata.main && (ccdata.main != cc)) {
		if(ctxmenu_has_content == true)
			ami_ctxmenu_add_item(root_menu, AMI_CTX_ID_NONE, NULL);

		ami_ctxmenu_add_item(root_menu, AMI_CTX_ID_FRAMESHOW, ccdata.main);

		ctxmenu_has_content = true;
	}

	if(ctxmenu_has_content == true) {
		msg->Menu = ctxmenu_obj;
		ami_set_pointer(gwin, GUI_POINTER_DEFAULT, false);
	}

	return 0;
}

/** Initial menu item creation **/
static void ami_ctxmenu_alloc_item(int id, const char *label, const char *key, const char *image, void *func)
{
	if(label == ML_SEPARATOR) {
		ctxmenu_item_label[id] = ML_SEPARATOR;
	} else {
		ctxmenu_item_label[id] = ami_utf8_easy(messages_get(label));
	}

	if(key != NULL) {
		ctxmenu_item_shortcut[id] = strdup(key);
	} else {
		ctxmenu_item_shortcut[id] = NULL;
	}

	if(image != NULL) {
		ctxmenu_item_image[id] = BitMapObj,
									BITMAP_Screen, ami_gui_get_screen(),
									BITMAP_SourceFile, image,
									BITMAP_Masking, TRUE,
									BitMapEnd;

		SetAttrs(ctxmenu_item_image[id],
						BITMAP_Width, 16,
						BITMAP_Height, 16,
						TAG_DONE);
	}

	ctxmenu_item_hook[id].h_Entry = func;
	ctxmenu_item_hook[id].h_Data = 0;
}	

/** Exported interface documented in ctxmenu.h **/
struct Hook *ami_ctxmenu_get_hook(APTR data)
{
	return AllocSysObjectTags(ASOT_HOOK,
		ASOHOOK_Entry, (HOOKFUNC)ami_ctxmenu_hook_func,
		ASOHOOK_Data, data,
		TAG_DONE);
}

/** Exported interface documented in ctxmenu.h **/
void ami_ctxmenu_release_hook(struct Hook *hook)
{
	FreeSysObject(ASOT_HOOK, hook);
}

/** Exported interface documented in ctxmenu.h **/
void ami_ctxmenu_free(void)
{
	for(int i = 1; i < AMI_CTX_ID_MAX; i++) {
		if((ctxmenu_item_label[i] != NULL) && (ctxmenu_item_label[i] != ML_SEPARATOR)) {
			ami_utf8_free(ctxmenu_item_label[i]);
		}
		ctxmenu_item_label[i] = NULL;

		if(ctxmenu_item_shortcut[i] != NULL) {
			free(ctxmenu_item_shortcut[i]);
			ctxmenu_item_shortcut[i] = NULL;
		}

		if(ctxmenu_item_image[i] != NULL) {
			DisposeObject(ctxmenu_item_image[i]);
			ctxmenu_item_image[i] = NULL;
		}
	}

	if(ctxmenu_obj != NULL) DisposeObject(ctxmenu_obj);
	ctxmenu_obj = NULL;
}

/** Exported interface documented in ctxmenu.h **/
void ami_ctxmenu_init(void)
{
	ami_ctxmenu_alloc_item(AMI_CTX_ID_NONE, 		ML_SEPARATOR, NULL, NULL, NULL);

	ami_ctxmenu_alloc_item(AMI_CTX_ID_SELCOPY, 		"CopyNS",		"C",	"TBImages:list_copy",
		ami_ctxmenu_item_selcopy);
	ami_ctxmenu_alloc_item(AMI_CTX_ID_WEBSEARCH, 	"SearchWeb",	NULL,	"TBImages:list_search",
		ami_ctxmenu_item_websearch);

	ami_ctxmenu_alloc_item(AMI_CTX_ID_URLOPENTAB, 	"LinkNewTab",	NULL,	"TBImages:list_tab",
		ami_ctxmenu_item_urlopentab);
	ami_ctxmenu_alloc_item(AMI_CTX_ID_URLOPENWIN, 	"LinkNewWin",	NULL,	"TBImages:list_app",
		ami_ctxmenu_item_urlopenwin);
	ami_ctxmenu_alloc_item(AMI_CTX_ID_URLDOWNLOAD, 	"LinkDload",	NULL,	"TBImages:list_save",
		ami_ctxmenu_item_urldownload);
	ami_ctxmenu_alloc_item(AMI_CTX_ID_URLCOPY, 		"CopyURL",		NULL,	"TBImages:list_copy",
		ami_ctxmenu_item_urlcopy);

	ami_ctxmenu_alloc_item(AMI_CTX_ID_OBJSHOW, 		"ObjShow",		NULL,	"TBImages:list_preview",
		ami_ctxmenu_item_objshow);
	ami_ctxmenu_alloc_item(AMI_CTX_ID_OBJCOPY, 		"CopyClip",		NULL,	"TBImages:list_copy",
		ami_ctxmenu_item_objcopy);
	ami_ctxmenu_alloc_item(AMI_CTX_ID_OBJCMD, 		"ExternalApp",	NULL,	"TBImages:list_tool",
		ami_ctxmenu_item_objcmd);

	ami_ctxmenu_alloc_item(AMI_CTX_ID_FRAMESHOW, 	"FrameOnly",	NULL,	"TBImages:list_preview",
		ami_ctxmenu_item_frameshow);

	ami_ctxmenu_alloc_item(AMI_CTX_ID_TABNEW, "NewTab", "T", "TBImages:list_tab",
		ami_ctxmenu_item_tabnew);
	ami_ctxmenu_alloc_item(AMI_CTX_ID_TABCLOSE_OTHER, "CloseInactive", "K", "TBImages:list_cancel",
		ami_ctxmenu_item_tabclose_other);
}

/********************************
 * History button context menus *
 ********************************/

/** Create menu entries from browser history **/
static bool ami_ctxmenu_history(int direction, struct gui_window_2 *gwin, const struct history_entry *entry)
{
	Object *history_root;
	int id = AMI_CTX_ID_HISTORY0 + ami_gui2_get_ctxmenu_history_tmp(gwin);
	if(direction == AMI_CTXMENU_HISTORY_FORWARD) id += 10;

	if(ami_gui2_get_ctxmenu_history_tmp(gwin) >= 10) return false;

	ctxmenu_item_hook[id].h_Entry = (HOOKFUNC)ami_ctxmenu_item_history;
	ctxmenu_item_hook[id].h_Data = (APTR)entry;

	history_root = (Object *)IDoMethod(ami_gui2_get_ctxmenu_history(gwin, direction), MM_FINDID, 0, AMI_CTX_ID_HISTORY);

	IDoMethod(history_root, OM_ADDMEMBER, MStrip,
							MA_Type, T_ITEM,
							/* TODO: MA_Label should be in local charset */
							MA_Label, browser_window_history_entry_get_title(entry),
							MA_ID, id,
							MA_Image, NULL,
							MA_UserData, &ctxmenu_item_hook[id],
						MEnd);

	ami_gui2_set_ctxmenu_history_tmp(gwin, ami_gui2_get_ctxmenu_history_tmp(gwin) + 1);

	return true;
}

/** Callback for browser_window_history_enumerate **/
static bool ami_ctxmenu_history_back(const struct browser_window *bw,
		int x0, int y0, int x1, int y1,
		const struct history_entry *entry, void *user_data)
{
	return ami_ctxmenu_history(AMI_CTXMENU_HISTORY_BACK, (struct gui_window_2 *)user_data, entry);
}

/** Callback for browser_window_history_enumerate **/
static bool ami_ctxmenu_history_forward(const struct browser_window *bw,
		int x0, int y0, int x1, int y1,
		const struct history_entry *entry, void *user_data)
{
	return ami_ctxmenu_history(AMI_CTXMENU_HISTORY_FORWARD, (struct gui_window_2 *)user_data, entry);
}

/** Exported interface documented in ctxmenu.h **/
struct Menu *ami_ctxmenu_history_create(int direction, struct gui_window_2 *gwin)
{
	Object *obj;

	if(ami_gui2_get_ctxmenu_history(gwin, direction) == NULL) {
		if(ctxmenu_item_label[AMI_CTX_ID_HISTORY] == NULL)
			ctxmenu_item_label[AMI_CTX_ID_HISTORY] = ami_utf8_easy(messages_get("History"));

		obj = MStrip,
						MA_Type, T_ROOT,
						MA_AddChild, MStrip,
							MA_Type, T_MENU,
							MA_ID, AMI_CTX_ID_HISTORY,
							MA_Label, ctxmenu_item_label[AMI_CTX_ID_HISTORY],
							MA_EmbeddedKey, FALSE,
							//MA_FreeImage, FALSE,
						MEnd,
					MEnd;

		ami_gui2_set_ctxmenu_history(gwin, direction, obj);

	} else {
		for (int i = 0; i < 20; i++) {
			obj = (Object *)IDoMethod(ami_gui2_get_ctxmenu_history(gwin, direction),
					MM_FINDID, 0, AMI_CTX_ID_HISTORY0 + i);
			if(obj != NULL) IDoMethod(ami_gui2_get_ctxmenu_history(gwin, direction), OM_REMMEMBER, obj);
		}

		ami_gui2_set_ctxmenu_history_tmp(gwin, 0);

		if(direction == AMI_CTXMENU_HISTORY_BACK) {
			browser_window_history_enumerate_back(ami_gui2_get_browser_window(gwin), ami_ctxmenu_history_back, gwin);
		} else {
			browser_window_history_enumerate_forward(ami_gui2_get_browser_window(gwin), ami_ctxmenu_history_forward, gwin);
		}
	}

	return (struct Menu *)ami_gui2_get_ctxmenu_history(gwin, direction);
}


/**************************
 * ClickTab context menus *
 **************************/

/** Exported interface documented in ctxmenu.h **/
struct Menu *ami_ctxmenu_clicktab_create(struct gui_window_2 *gwin, Object **clicktab_obj)
{
	Object *root_menu;
	Object *clicktab;

	if(*clicktab_obj != NULL) {
		return (struct Menu *)*clicktab_obj;
	}

	clicktab = MStrip,
					MA_Type, T_ROOT,
					MA_AddChild, root_menu = MStrip,
						MA_Type, T_MENU,
						MA_Label, NULL,
						MA_EmbeddedKey, FALSE,
					MEnd,
				MEnd;

	*clicktab_obj = clicktab;

	ami_ctxmenu_add_item(root_menu, AMI_CTX_ID_TABNEW, gwin);
	ami_ctxmenu_add_item(root_menu, AMI_CTX_ID_TABCLOSE_OTHER, gwin);

	return (struct Menu *)clicktab;
}


#endif








netsurf-vince/pdf/frontends/amiga/ctxmenu.h

/*
 * Copyright 2015 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Interface to Intuition-based context menu operations
 */

#ifndef AMIGA_CTXMENU_H
#define AMIGA_CTXMENU_H 1
struct Hook;
struct Menu;
struct gui_window_2;

enum {
	AMI_CTXMENU_HISTORY_BACK = 0,
	AMI_CTXMENU_HISTORY_FORWARD = 1
};

#ifdef __amigaos4__
/**
 * Initialise context menus code (allocate label text, etc)
 * Must be called *after* NetSurf's screen pointer is obtained.
 */
void ami_ctxmenu_init(void);

/**
 * Cleanup context menus code
 */
void ami_ctxmenu_free(void);

/**
 * Get a Hook for WA_ContextMenuHook
 *
 * \param data ptr for the hook to use (struct gui_window_2 *)
 * \returns pointer to a struct Hook
 */
struct Hook *ami_ctxmenu_get_hook(APTR data);

/**
 * Release a Hook for WA_ContextMenuHook
 *
 * \param hook ptr to hook
 */
void ami_ctxmenu_release_hook(struct Hook *hook);

/**
 * Create history context menu
 * The first time this is run it will create an empty menu,
 * Subsequent runs will (re-)populate with the history.
 * This is to allow  the pointer to be obtained before the browser_window is opened.
 *
 * \param direction AMI_CTXMENU_HISTORY_(BACK|FORWARD)
 * \param gwin struct gui_window_2 *
 * \returns pointer to menu (for convenience, is also stored in gwin structure)
 * The returned pointer MUST be disposed of with DisposeObject before program exit.
 */
struct Menu *ami_ctxmenu_history_create(int direction, struct gui_window_2 *gwin);

/**
 * Create ClickTab context menu
 *
 * \param gwin struct gui_window_2 *
 * \param clicktab_obj ptr to memory to hold clicktab menu object
 * \returns pointer to menu (for convenience)
 * The returned pointer MUST be disposed of with DisposeObject before program exit.
 */
struct Menu *ami_ctxmenu_clicktab_create(struct gui_window_2 *gwin, Object **clicktab_obj);

#else //__amigaos4__
inline void ami_ctxmenu_init(void) {}
inline void ami_ctxmenu_free(void) {}
inline struct Hook *ami_ctxmenu_get_hook(APTR data) {return NULL;}
inline void ami_ctxmenu_release_hook(struct Hook *hook) {}
inline struct Menu *ami_ctxmenu_history_create(int direction, struct gui_window_2 *gwin) {return NULL;}
inline struct Menu *ami_ctxmenu_clicktab_create(struct gui_window_2 *gwin, Object **clicktab_obj) {return NULL;}
#endif //__amigaos4__
#endif //AMIGA_CTXMENU_H
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/*
 * Copyright 2011 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifdef WITH_AMIGA_DATATYPES
#include "amiga/datatypes.h"

nserror amiga_datatypes_init(void)
{
	nserror err = NSERROR_OK;

	err = amiga_dt_picture_init();
	if(err != NSERROR_OK) return err;

#ifdef WITH_DTANIM
	err = amiga_dt_anim_init();
	if(err != NSERROR_OK) return err;
#endif

	err = amiga_dt_sound_init();
	if(err != NSERROR_OK) return err;

	return NSERROR_OK;
}

#endif
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/*
 * Copyright 2011 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_AMIGA_DATATYPES_H_
#define NETSURF_AMIGA_DATATYPES_H_

#include "utils/config.h"
#include "utils/errors.h"

#ifdef WITH_AMIGA_DATATYPES

nserror amiga_datatypes_init(void);

nserror amiga_dt_picture_init(void);

nserror amiga_dt_anim_init(void);

nserror amiga_dt_sound_init(void);

#else

#define amiga_datatypes_init() NSERROR_OK

#endif /* WITH_AMIGA_DATATYPES */

#endif
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; Installation script for NetSurf

(procedure p_append #filename #text
	(set #file-path (tackon "ENVARC:launch-handler/URL" #protocol))
	(set #def-file-path (tackon "ENVARC:launch-handler/URL/defaults" #protocol))

	(if (exists #file-path)
		(
			(set #inc #file-path)
		)
		;else
		(
			(set #inc #def-file-path)
		)
	)

	(textfile
		(dest #file-path)
		(include #inc)
		(append #text)
	)
)

(procedure p_chk_launch-handler #protocol
	(if (exists (tackon "ENVARC:launch-handler/URL" #protocol))
		(
			(run "C:Search >T:NS_Install.tmp " (tackon "ENVARC:launch-handler/URL" #protocol) " NetSurf" (safe))
		)
		;else
		(
			(run "C:Search >T:NS_Install.tmp " (tackon "ENVARC:launch-handler/URL/defaults" #protocol) " NetSurf" (safe))
		)
	)

	(set #has_entry (getsize "T:NS_Install.tmp"))
)

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
;;; Script execution starts here ;;;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

(set osver (getversion "libs:version.library"))
(set osver (/ osver 65536))

(if (= @app-name "NetSurfAutoInstall") (set #AutoInstall 1))
(set @app-name "NetSurf")

(set #netsurf-readme "NetSurf.readme")
(if (= (exists #netsurf-readme) 0)
	(
		(set #netsurf-readme "NetSurf_os3.readme")
		(if (OR (>= osver 50) (< osver 44))
			(abort "This archive is for AmigaOS 3.5 or 3.9 ONLY.")
		)
	)
	;else
	(
		(if (< osver 50)
			(abort "This archive is for AmigaOS 4.0 and higher ONLY.")
		)
	)
)

(if (<> #AutoInstall 1) (welcome))

; (hopefully temporary) workaround for a bug in Installer:
(if (= @language "dutch") (set @askdir-help ""))

(complete 0)

(set @default-dest (getenv "AppPaths/NetSurf"))

; If env-var did not exist, this is a first time install.
; For novice users we must take care to put the files somewhere sensible.
(if (= @default-dest "")
	(
		; Workaround for Installer bug picking TEXTCLIP: as a sensible location
		(if (= @default-dest "TextClip:") (set @default-dest "SYS:Internet"))

		(if (= @user-level 0)
			(
				(makedir (tackon @default-dest "NetSurf") (infos))
				(set @default-dest (tackon @default-dest "NetSurf"))
			)
		)
	)
)

(set @default-dest
	(askdir
		(prompt "Where would you like to install NetSurf?\n"
				"(a drawer WILL NOT be created)")
		(help @askdir-help)
		(default @default-dest)
	)
)

(complete 5)

(working "Checking existing installation...")
(set #icon-exists (exists (tackon @default-dest "NetSurf.info")))

(complete 10)

(set #user (getenv "user"))
(if (= #user "") (set #user "Default"))

(set #user-dir (tackon (tackon @default-dest "Users") #user))
(set #user-options (tackon #user-dir "Choices"))
(set #options-exist (exists #user-options))
(set #searchengines-exist (exists (tackon @default-dest "Resources/SearchEngines")))
(set #user-hotlist (tackon #user-dir "Hotlist"))
(set #hotlist-exist (exists #user-hotlist))
(set #old-hotlist (tackon @default-dest "Resources/Hotlist"))
(set #old-hotlist-exist (exists #old-hotlist))
(set #aiss-theme "")

(if (= #options-exist 0)
	(
		(if (exists "TBimages:" (noreq))
			(set #aiss-theme "AISS")
		)

		(set #themename
   			(askchoice
  				(prompt "Please select theme")
 	      		(help "AISS theme requires AISS (and def_pointers for 32-bit "
						"pointers), and will only be shown as an option if "
						"AISS is installed.\n\n"
						@askchoice-help)
				(choices "Default" #aiss-theme)
       			(default 0)
   			)
		)

		(select #themename
			(set #themeshort "Default")
			(set #themeshort "AISS")
		)

		(set #theme (tackon "PROGDIR:Resources/Themes/" #themeshort))
	)
)

(complete 15)

(if (>= osver 53)
	(
		(if (= #AutoInstall 1)
			(
				(set #addlaunchhandler 0)
			)
			;else
			(
				(set #addlaunchhandler
					(askbool
						(prompt "Add NetSurf to launch-handler? (recommended)")
						(help "launch-handler is part of OS4.1 which opens URLs "
							" by launching a web browser.\n\n"
							"The installation will update the configuration of "
							"OS4.1 to allow URLs to be opened by NetSurf.")
						(default 1)
					)
				)
			)
		)
	)
	;else
	(
		(set #addlaunchhandler 0)
	)
)

(complete 20)

(set #runfixfonts
	(askbool
		(prompt "Installer will run FixFonts after NetSurf is installed.  "
			"Unless you have a *very* good reason you should not skip this step.")
		(help "FixFonts corrects inconsistencies in the Amiga FONTS: structure. "
			"Running it will prevent NetSurf hitting problems when the fonts are scanned.")
		(default 1)
		(choices "Run FixFonts" "Skip")
	)
)

(complete 25)

(working "Installing NetSurf")

(if (= #AutoInstall 0)
	(
		(copyfiles
			(prompt "Copying NetSurf...")
			(help @copyfiles-help)
			(source "NetSurf")
			(dest @default-dest)
			(newname "NetSurf")
			(optional "askuser" "force" "oknodelete")
			(confirm "expert")
		)
	)
;else
	(
		(run "CopyStore NetSurf" @default-dest)
	)
)

(complete 40)

(if #searchengines-exist
	(rename (tackon @default-dest "Resources/SearchEngines") (tackon @default-dest "Resources/SearchEngines.backup"))
)

(run "c:filenote Rexx/CloseTabs.nsrx \"Close other tabs\"")
(run "c:filenote Rexx/ViewSource.nsrx \"View source\"")

(complete 50)

(copyfiles
	(prompt "Copying files")
	(source "")
	(choices "Resources" "Rexx" "NetSurf.guide" #netsurf-readme)
	(help @copyfiles-help)
	(dest @default-dest)
	(infos)
	(optional "nofail")
;	(all)
)

(complete 65)

(copyfiles
	(prompt "Copying additional documentation")
	(source "")
	(pattern "(COPYING|ChangeLog)")
	(help @copyfiles-help)
	(dest @default-dest)
	(infos)
	(optional "nofail")
)

(complete 70)

(if #themeshort
	(
		(set #theme-icon
			(tackon "Resources/Themes"
				(tackon #themeshort "NetSurf.info")
			)
		)

		(if (exists #theme-icon)
			(
				(copyfiles
					(prompt "Copying theme icon")
					(help @copyfiles-help)
					(source #theme-icon)
					(dest @default-dest)
				)
			)
		)

		(makedir #user-dir)

		(textfile
			(prompt "Setting default options")
			(help @textfile-help)
			(dest #user-options)
			(append "theme:" #theme "\n")
			(append "pubscreen_name:Workbench\n")
		)

		(if (= #hotlist-exist 0)
			(if (= #old-hotlist-exist 1)
				(
					(copyfiles
						(prompt "Migrating NetSurf 2.x Hotlist")
						(help @copyfiles-help)
						(source #old-hotlist)
						(dest #user-dir)
						(optional "askuser" "force" "oknodelete")
					)
				)
			)
		)
	)
)

(complete 75)

(if (= (exists "ENVARC:Sys/def_css.info") 0)
	(copyfiles
		(prompt "Copying default CSS icon")
		(source "Resources/default.css.info")
		(newname "def_css.info")
		(help @copyfiles-help)
		(dest "ENVARC:Sys")
		(optional "nofail")
	)
)

(complete 80)

(if (>= osver 53)
	(if (= (exists "Rexx:NetSurf") 0)
		(
			(textfile
				(prompt "Creating NetSurf launch helper")
				(help @textfile-help)
				(dest "Rexx:NetSurf")
				(append "/*\n"
" * Copyright 2013, 2016 Chris Young <chris@unsatisfactorysoftware.co.uk>\n"
" *\n"
" * This file is part of NetSurf, http://www.netsurf-browser.org/\n"
" *\n"
" * NetSurf is free software; you can redistribute it and/or modify\n"
" * it under the terms of the GNU General Public License as published by\n"
" * the Free Software Foundation; version 2 of the License.\n"
" *\n"
" * NetSurf is distributed in the hope that it will be useful,\n"
" * but WITHOUT ANY WARRANTY; without even the implied warranty of\n"
" * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the\n"
" * GNU General Public License for more details.\n"
" *\n"
" * You should have received a copy of the GNU General Public License\n"
" * along with this program.  If not, see <http://www.gnu.org/licenses/>.\n"
" */\n"
"\n"
"/* This is a convenience script for launching NetSurf from the Shell.\n"
" * If NetSurf is already running it will open the supplied URL in a new tab.\n"
" * This can be used in URL Prefs in place of directly calling APPDIR:NetSurf.\n"
" */\n"
"\n"
"options results\n"
"parse arg url\n"
"\n"
"if show('P', 'NETSURF') then do\n"
" address NETSURF 'OPEN' url 'NEWTAB ACTIVE'\n"
" address NETSURF 'TOFRONT'\n"
"end\n"
"else do\n"
" address command 'APPDIR:NetSurf URL' url\n"
"end\n")
			)
			(protect "Rexx:NetSurf" "+se")
		)
	)
)

(complete 85)

(if (= #addlaunchhandler 1)
	(
		(working "Adding NetSurf to launch-handler config")
		(if (= (p_chk_launch-handler "FILE.LH") 0)
			(p_append "FILE.LH" "ClientName=\"NETSURF\"   ClientPath=\"Rexx:NetSurf\"   CMDFORMAT=\"*\"file:///%s*\"\"")
		)

		(if (= (p_chk_launch-handler "HTTP.LH") 0)
			(p_append "HTTP.LH" "ClientName=\"NETSURF\"   ClientPath=\"Rexx:NetSurf\"   CMDFORMAT=\"*\"http://%s*\"\"")
		)

		(if (= (p_chk_launch-handler "HTTPS.LH") 0)
			(p_append "HTTPS.LH" "ClientName=\"NETSURF\"   ClientPath=\"Rexx:NetSurf\"   CMDFORMAT=\"*\"https://%s*\"\"")
		)

		(if (= (p_chk_launch-handler "WWW.LH") 0)
			(p_append "WWW.LH" "ClientName=\"NETSURF\"   ClientPath=\"Rexx:NetSurf\"   CMDFORMAT=\"*\"http://www.%s*\"\"")
		)

;		(if (= (p_chk_launch-handler "FTP.LH") 0)
;			(p_append "FTP.LH" "ClientName=\"NETSURF\"   ClientPath=\"Rexx:NetSurf\"   CMDFORMAT=\"*\"ftp://%s*\"\"")
;		)
	)
)

(complete 90)

(working "Running FixFonts")

(if #runfixfonts
	(
		(run "SYS:System/FixFonts")
	)
)

(complete 100)

(if (= #AutoInstall 1)
	(
		(exit (quiet))
	)
	(
		(exit)
	)
)
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@database NetSurf.guide
@author Chris Young
@wordwrap

@node Main "NetSurf"
@{b}NetSurf@{ub} Amiga-specific documentation
http://www.netsurf-browser.org

@{" GUI                  " link GUI}
@{" Preferences GUI      " link Prefs}

@{" Command line options " link CLI}
@{" Options file         " link Options}
@{" Fonts                " link Fonts}
@{" ARexx port           " link ARexx}
@{" OpenURL/URL Prefs    " link OpenURL}
@{" Hotlist menu         " link Hotlist}
@{" Hotlist toolbar      " link HotlistToolbar}
@{" Local MIME types     " link MIMETypes}
@{" Keyboard controls    " link Keyboard}

@{" Optimising for speed " link Speed}

@{" Credits              " link Contact}
@endnode

@node GUI "Main window"
NetSurf's main GUI consists of a toolbar across the top, an (optional) tab bar, an (optional) hotlist toolbar and the main browser area.  It also encompasses a pull-down @{"menu" link Menu}.

The toolbar buttons are, from left to right:
@{b}Back@{ub} Go back one page in history.  Right-clicking gives a menu showing the last ten pages visited.
@{b}Forward@{ub} Go forward one page in history.  Right-clicking gives a menu showing up to ten pages available.
@{b}Stop@{ub} Stop loading the page.
@{b}Reload@{ub} Reload the current page.  Shift-clicking will reload all elements on the page.
@{b}Home@{ub} Load the home page.

The gadget to the right of the buttons is the URL bar to type web addresses into.  On the far right is the search bar.  Typing into here will search for the text using your default search provider (see preferences @{"Advanced tab" link Prefs-Advanced}.

Below these is the (optional) @{"hotlist toolbar" link HotlistToolbar}.
Below this is the (optional) tab bar.  This usually only displays when more than one tab is open, but can be set in @{"preferences" link Prefs-Tabs} to be always present.  At the far right is a button to open a new tab.  On OS4.0 the current tab can be closed using the button on the far left.  On OS4.1 the close gadget for the tab is embedded in the tab itself.

The rest of the window is taken up with the @{"browser rendering area" link Browser}.  This is where the pages visited will be displayed.
@endnode

@node Browser
@toc GUI
This is the main browser rendering area.

Drag and drop is supported throughout, so files can be dropped onto text fields, text on pages can be highlighted and dragged to Workbench or text fields.  Other elements can be saved by dragging them to Workbench with Ctrl or Shift held down.

Note that dragging to Workbench only works when NetSurf is running on the Workbench screen.
@endnode

@node Menu "Menu"
@toc GUI
Project Browser Edit @{"Hotlist" link Hotlist} @{"ARexx" link arexx}

@endnode

@node Prefs "Preferences GUI"
@{"General" link Prefs-General} @{"Display" link Prefs-Display} @{"Connection" link Prefs-Connection} @{"Rendering" link Prefs-Rendering} @{"Fonts" link Prefs-Fonts} @{"Cache" link Prefs-Cache} @{"Tabs" link Prefs-Tabs} @{"Advanced" link Prefs-Advanced} @{"Export" link Prefs-Export} 
@endnode

@node Prefs-General "Prefs - General"
@toc Prefs
@remark todo
@endnode

@node Prefs-Display "Prefs - Display"
@toc Prefs
@remark todo
@{"Themes" link Themes}
@endnode

@node Prefs-Connection "Prefs - Connection"
@toc Prefs
@remark todo
@endnode

@node Prefs-Rendering "Prefs - Rendering"
@toc Prefs
@remark todo
@endnode

@node Prefs-Fonts "Prefs - Fonts"
@toc Prefs
@remark todo
See @{"Fonts" link Fonts}
@endnode

@node Prefs-Cache "Prefs - Cache"
@toc Prefs
@remark todo
@endnode

@node Prefs-Tabs "Prefs - Tabs"
@toc Prefs
@remark todo
@endnode

@node Prefs-Advanced "Prefs - Advanced"
@toc Prefs
@remark todo
@endnode

@node Prefs-Export "Prefs - Export"
@toc Prefs
This section contains options for exporting to PDF.  It is not enabled in current builds of NetSurf.
@endnode

@node cli "Command line options"
NetSurf NSOPTS/M,URL/K,USERSDIR/K,FORCE/S

Where:
URL      = Address of page to open on startup
USERSDIR = Locations of user directories (see @{"tooltypes" link tooltypes})
FORCE    = Force new instance of NetSurf to open (has some limitations, use for debugging only)
NSOPTS   = Catches everything else and passes it to the NetSurf core command line parser
@endnode

@node tooltypes "ToolTypes"
Supported tooltypes are:

@{b}USERSDIR@{ub}
Location of the Users directory.  This should contain the "Users" part of the path, NetSurf will append the username.  Defaults to PROGDIR:Users.
The user directories contain user-specific preferences and cache data.  Always locate them on fast, non-volatile, writeable media.

@{b}USER@{ub}
Current user.  Defaults to the value of the USER env-var, or Default.
@endnode

@node options "Choices file"
The Choices file is stored in @{"Users/Default/Choices" link Users/Default/Choices/Main} by default.  Most of the settings can be changed from within NetSurf by selecting Edit preferences from the Settings menu.

There are a couple of Amiga-specific options which can only be changed directly in the file.  These are:

@{b}kiosk_mode@{ub} No gadgets
@{b}printer_unit@{ub} Specifies which printer.device unit to print to
@{b}drag_save_icons@{ub} Enables displaying Workbench-style transparent icons under the pointer when performing drag saves (ctrl-drag of objects available if NetSurf is running on the Workbench screen) and text selection drags.  If set to 0 the pointer style will change instead.  OS 4.0 users may want to set this to 0 as icons will appear opaque and obscure the drop position.
@{b}monitor_aspect_x@{ub}/@{b}monitor_aspect_y@{ub} Correct aspect ratio for displays (default of 0 means "assume square pixels").
@{b}screen_compositing@{ub} Use compositing on NetSurf's own screen. 0=disable, 1=enable, 2=default (NB: This is indirectly modified by changing the "simple refresh" option in the GUI)
@{b}resize_with_contents@{ub} Set to 1 to respect GUI prefs' "resize with contents" option. Default is to use old-style "resize on release"
@{b}reformat_delay@{ub} Sets a delay on performing content reformats (eg. if the window has been resized). Set to a higher value to make "resize with contents" more responsive.  Defaults to 0 (immediate).
@{b}redraw_tile_size_x@{ub}/@{b}redraw_tile_size_y@{ub} Specify the size of the off-screen bitmap. Higher will speed up redraws at the expense of memory. 0 disables tiling (will use a bitmap at least the size of the screen NetSurf is running on)
@{b}web_search_width@{ub} Defaults to 0.  Larger values will increase the size of the web search gadget next to the URL bar.
@{b}mask_alpha@{ub} Threshold to use when determining which alpha values to convert to full transparency (0 - 255, where 255 will convert even opaque pixels to transparent).  Defaults to 0.  This is only used in palette-mapped modes where alpha blending is not currently supported.
@{b}tab_new_session@{ub} If NetSurf is already running, this will cause any passed URLs to open in a new tab rather than a new window.
@{b}use_extmem@{ub} Defaults to 1 (enabled).  Setting to 0 will prevent NetSurf using Extended Memory to store uncompressed images - this may have a performance benefit and no disadvantage for <2GB configurations.  OS4.1FEU1 only.
@{b}download_notify_progress@{ub} Defaults to 0 (disabled).  Display download progress in a Ringhio notification.  Requires Enhancer Pack (Ringhio 53.65+), behaviour without it is undefined.
@{b}url_file@{ub} Path to URL database file
@{b}hotlist_file@{ub} Path to Hotlist file
@{b}arexx_dir@{ub} Path to ARexx scripts dir
@{b}arexx_startup@{ub} ARexx script to run at startup (in above dir)
@{b}arexx_shutdown@{ub} ARexx script to run on quit (in above dir)
@endnode

@node Fonts
The font to use for each font type can be defined in NetSurf's options.  OS4 NetSurf supports soft styles for bold and italic, however designed fonts look better and it is highly recommended to set them as follows:

Within @{"TypeManager" system "SYS:System/TypeManager"} select a font being used by NetSurf and click on Modify.
On the Files tab, Font family section, choose the @{b}bold@{ub}, @{i}italic@{ui} and @{b}@{i}bold-italic@{ui}@{ub} version of the font.
Click Save.

@{b}Unicode fallback font@{ub}

If the font NetSurf is trying to use does not contain a specific character used on a web page, it will try the Unicode/fallback font.  It is recommended to use a font which either:
(a) Contains as complete a Unicode character set as possible or
(b) Is complete for the pages you are likely to visit (eg. if you visit a lot of Japanese pages, set the Unicode fallback font to one with a complete Japanese character set)

For most users, installing and selecting @{"Code2000" rxs "address netsurf 'open http://code2000.sf.net'"} or @{"Bitstream Cyberbit" rxs "address netsurf 'open http://ftp.netscape.com/pub/communicator/extras/fonts/windows/'"} is the best option.

Additional fall-back fonts can be provided since NetSurf 3.0. These need to go into Users/user/Choices as a comma-separated list, for the font_unicode option.

NB: Since NetSurf 3.0, NetSurf will scan the provided Unicode fonts, and the rest of the system fonts, on first startup.  Setting font_unicode_only:1 will prevent fonts not in the preferred Unicode fonts list from being scanned or used as fallback fonts.  If the system fonts or NetSurf's fallback fonts list changes, this cache will need to be re-generated.  This can be forced by deleting the font glyph cache (which defaults to Users/user/FontGlyphCache).

Since NetSurf 3.4, Unicode glyphs above 0xFFFF are supported.  These are mainly used for Emoji.  The option to specify a fallback font for this range is font_surrogate - there is no scanning of system fonts.  If @{"Symbola" rxs "address netsurf 'open http://users.teilar.gr/~g1951d/'"} font is installed it will be selected automatically.

@{b}Font sizes@{ub}

The default and minimum font sizes can also be set.
NB: The resolution setting on the "Rendering" tab in NetSurf's preferences affects how big text appears on screen (the conversion between point and pixel sizes) amongst other things.  To find the correct value, divide the number of pixels on the screen vertically by the physical height of the screen in inches (horizontal resolution is calculated automatically if NetSurf is running on a custom screen, square pixels are assumed on all other screens).
If the monitor is widescreen, monitor_aspect_x and monitor_aspect_y values in Users/Default/Choices may also need modifying.
@endnode

@node Themes
AmigaOS NetSurf supports basic theming of gadget imagery.  Themes live in the Resources/Themes directory, and two are included by default:

Default - default theme with no external dependencies.
AISS - theme using Mason's AISS images for buttons, and the def_pointers package for 32-bit pointer images.

The file "Theme" in the theme directory contains the files used for that theme.  See @{"Default Theme file" link Resources/Themes/Default/Theme/Main} for more details.

Theme directories should be copied and renamed if themes are modified, as update installation of NetSurf will overwrite any changes.
AmigaOS NetSurf themes are not compatible with NetSurf for other platforms.
@endnode

@node arexx "ARexx port"
NetSurf's ARexx port is called NETSURF.

Commands are:

@{b}OPEN URL/A,NEW=NEWWINDOW/S,NEWTAB/S,SAVEAS/K,W=WINDOW/K/N,T=TAB/K/N,ACTIVE/S@{ub}
Opens URL in current window or a new window/tab if NEWWINDOW/NEWTAB is specified.  Saves the location without displaying if SAVEAS and a filename is specified (SAVEAS available in 2.6325)
Note that if the URL is non-ASCII it is expected to be encoded in UTF-8 (file: references should always be in local charset due to filesystem limitations). Usually this is not relevant, as all normalised URLs will be in their ASCII form.
ACTIVE forces a NEWTAB to be switched to even if this wouldn't normally be the case (available in 3.6)

@{b}SAVE FILENAME/A,W=WINDOW/K/N,T=TAB/K/N@{ub} (2.6027)
Saves current page source to FILENAME

@{b}QUIT@{ub}
Quits NetSurf

@{b}TOFRONT@{ub}
Brings NetSurf's screen to the front

@{b}GETURL W=WINDOW/K/N,T=TAB/K/N@{ub}
Puts the URL displayed in the current window/tab into RESULT

@{b}GETTITLE W=WINDOW/K/N,T=TAB/K/N@{ub}
Puts the title of the page displayed in the current window/tab into RESULT

@{b}GETSCREENNAME@{ub} (2.8303)
Puts the name of the screen NetSurf is running on into RESULT.

@{b}BACK W=WINDOW/K/N,T=TAB/K/N@{ub} (2.10626)
Move back one page in history.

@{b}FORWARD W=WINDOW/K/N,T=TAB/K/N@{ub} (2.10626)
Move forward one page in history.

@{b}HOME W=WINDOW/K/N,T=TAB/K/N@{ub} (2.10626)
Move back to the home page.

@{b}RELOAD FORCE/S,W=WINDOW/K/N,T=TAB/K/N@{ub} (2.10626)
Reload the current page, FORCE will do a full reload.

@{b}CLOSE W=WINDOW/K/N,T=TAB/K/N@{ub} (2.10718)
Close the current page.  A window or window and tab can be specified.  Note that when a tab is closed, the tab number of tabs to the right of it will change, and the currently active tab may also change.  If the last tab or window is closed, NetSurf will usually exit.  Make sure you account for these situations in your code.

@{b}VERSION VERSION/N REVISION/N RELEASE/S@{ub}
Returns the current version of NetSurf in RESULT.  You can also do version checking by supplying a VERSION and optional REVISION to check against.  If the version of NetSurf is the same or higher 1 will be returned, if it is older 0.  If RELEASE is specified, the command operates on the release version rather than the internal version number.

@{b}ACTIVE T=TAB/S@{ub} (2.10718)
Returns the active window (or tab if TAB is specified).  Commands automatically operate on the active window/tab so you do not normally need to use this.

@{b}WINDOWS W=WINDOW/K/N@{ub} (2.10656)
Puts the number of windows into RESULT.  If the WINDOW keyword is specified, will put the number of tabs in that window into RESULT.

@{b}HOTLIST A=ACTION/A@{ub} (3.1 - CI build #471)
Possible actions for the hotlist window are OPEN and CLOSE.

The W=WINDOW/K/N,T=TAB/K/N parameters were added in 2.10656 and allow targetting a window other than the current one.  Both WINDOW and TAB must be specified (TAB=1 for tabless window) except in the special case of the CLOSE command.

The ARexx menu will be populated with scripts named #?.nsrx in @{"arexx_dir" link options 12}, up to a maximum of 20 entries.  The titles of these entries will be the comments field of the file (or the filename if comments field is empty).

Special scripts @{"arexx_startup" link options 13} and @{"arexx_shutdown" link options 14} will be run at startup and shutdown of NetSurf.  These will execute after NetSurf has fully initialised with the initial window and before NetSurf frees resources (ie. at the last stage of startup, and the first stage of shutdown)
@endnode

@node OpenURL
@{b}OpenURL configuration@{ub}

Click Add on the Browsers page and fill in the details as follows:
Name: NetSurf
Path: NetSurf URL="%u"
ARexx port: NETSURF
Show:
To front: TOFRONT
Open URL: OPEN "%u"
New window: OPEN "%u" NEW

On the Misc tab, please ensure "Send mailto: URLs to email application" is set.

@{b}URL Prefs (OS4.1)@{ub}
Under OS4.1 Update 1, launch-handler is used in preference to OpenURL.  The
Installer script can add the relevant configuration to launch URLs in NetSurf.
Please ensure your email application is configured in URL Prefs for mailto:
links clicked within NetSurf.

Note that a helper script is installed in S:ARexx which can be used instead of
the main executable, to stop the NetSurf executable from being loaded again if
it is already running.
@endnode

@node hotlist "Hotlist menu"
Items from the hotlist can be added to the Hotlist menu as follows:

Select Hotlist => Show hotlist...

Items in the "Hotlist menu" folder node, up to a maximum (currently) of 200 items, will be added to the Hotlist menu, within the limits of the Intuition menu system.

Items in folders within the Menu folder node will be converted to subitems in the menu.

When using a version of AmigaOS older than OS4.1FE, folders more than one level down in the heirarchy will become menu items with no action.  Items deeper will not be included in the menu at all.

Folders with no items in them will show up disabled in the menu.  If they are named "--" they will be displayed as separator bars.

eg.

- Hotlist Menu
    |
    +- Netsurf
    |     |
    |     +- NetSurf Homepage
    |     |
    |     +- More NetSurf links
    |                |
    |                +- NetSurf bugtracker
    |
    +- --
    |
    +- Google

Will look something like the following within the menu:

|NetSurf »| - |NetSurf Homepage  |
|---------|   |More NetSurf links|
|Google   |

@endnode

@node HotlistToolbar "Hotlist toolbar"
A toolbar for frequently-accessed sites can be added to the main window.  To do show, follow these steps:

* Select Show Hotlist from the Hotlist menu
The Hotlist window will be displayed.

* Locate the "Hotlist toolbar" folder in the tree (NetSurf creates this when it starts up)

* Move or create entries in this folder.  Any entries directly inside the Hotlist toolbar folder will appear on the toolbar when the hotlist window is closed.  If it is empty the toolbar will disappear to save space.

Note that sub-folders are not currently supported on the toolbar.

@endnode

@node mimetypes "Local MIME Types"
NetSurf determines the MIME types of local files primarily by checking the icon of the file.  If the icon is not found it will check the default icon for the file type.

It looks for a tooltype MIMETYPE and, if found, will use the contents as the filetype of the file.  If not found it will use datatypes.library and do a reverse lookup based on the contents of Resources/mimetypes[.user]

The Installer script will set the MIMETYPE tooltype on basic relevant default filetype icons.  If you get problems:
* If the file has a real icon, add MIMETYPE=<MIME type of file> to the tooltypes.
* If the file does not have an icon, check:
1. The file type is showing in DefIcons Prefs editor
2. The icon ENVARC:Sys/def_<filetype> contains the MIMETYPE tooltype.
@endnode

@node Keyboard "Keyboard Controls"
This is a list of the keyboard shortcuts used in NetSurf

- RAmiga + R or F5   (reload the current page)
- PageUp/Down/Space  (scroll up/down to one page)
- Home/End           (go to top/bottom of the page)
- Left/Right/Up/Down (scroll the page)
- RAmiga + U         (activate the URL bar)
- Alt + Left/Right   (keyboard navigation of tabs)
- Backspace          (go back to one page in history)

Keyboard shortcuts used in NetSurf menu

- RAmiga + N        (open a new window)
- RAmiga + T        (open a new tab)
- RAmiga + O        (open a local file)
- RAmiga + S        (save source page)
- RAmiga + K        (close current tab)
- RAmiga + P        (print a page)
- RAmiga + ?        (about NetSurf)
- RAmiga + Q        (quit NetSurf)
- RAmiga + X        (cut)
- RAmiga + C        (copy)
- RAmiga + V        (paste)
- RAmiga + A        (select all)
- RAmiga + Z        (undo)
- RAmiga + Y        (redo)
- RAmiga + F        (find a string/text)
- RAmiga + - or F9  (decrease scale)
- RAmiga + = or F8  (normal scale)
- RAmiga + + or F10 (increase scale)
- RAmiga + B        (add link to bookmark)
- RAmiga + H        (show bookmarks)
- RAmiga + E        (execute script)

@endnode

@node Speed "Optimising for speed"
There are a number of options which can be changed that will affect the speed of NetSurf's rendering.  Here are a list of the fastest settings which may help decrease rendering time on slower platforms:

@{lindent 2}* Ensure NetSurf is running on a @{b}32-bit screen@{ub} if possible.  NetSurf down-converts from 32-bit ARGB for display, which can impact performance.@{lindent 0}

@{lindent 2}* In preferences, General tab, enable @{b}Fast scrolling@{ub}.@{lindent 0}

@{lindent 2}* In preferences, Rendering tab set:
@{b}Cache native versions@{ub} to @{b}Scaled@{ub} (or preferably @{b}All@{ub}, but this will use more graphics mem, and scaling images is a bigger performance hit)
Deselect @{b}Higher quality scaling@{ub}, this will be very slow if not done in hardware.@{lindent 0}

@{lindent 2}* In @{"Options" link Options}, increase redraw_tile_size_x/y (increasing this value uses more graphics mem)@{lindent 0}

@{lindent 2}* In @{"Options" link Options}, set font_antialiasing:0@{lindent 0}
@endnode

@node contact "Credits"
NetSurf was ported to AmigaOS 4 by Chris Young
chris\@unsatisfactorysoftware.co.uk

The pointer images, AISS theme icon and Throbber were drawn by Martin 'Mason' Merz.
http://www.masonicons.de

The default theme icon was adapted from the NetSurf logo by Marko K. Seppänen.

All other code and files are the same for all platforms and credited in the files and/or on the NetSurf website.
http://www.netsurf-browser.org

The source code can be obtained from http://source.netsurf-browser.org or (in the event the service is unavailable) chris\@unsatisfactorysoftware.co.uk or any other of the NetSurf developers.
@endnode
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netsurf-vince/pdf/frontends/amiga/dist/Rexx/CloseTabs.nsrx

/*
 * Copyright 2010 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/* This script closes all tabs other than the current one */

options results
address netsurf

/* Find the currently active window and tab */
active
awin = result
active tab
atab = result

/* Find out how many tabs are in the active window */
windows window awin
tabs = result

if tabs=1 then exit

/* Close all tabs above the current one */
do t=tabs to atab+1 by -1
	close window awin tab t
end

/* Close all tabs below the current one
 * NB: The active tab number will change when lower-numbered tabs are closed!
 */

do t=1 to atab-1
	close window awin tab 1
end







netsurf-vince/pdf/frontends/amiga/dist/Rexx/SMTube.nsrx

/*
 * Copyright 2014 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/* This script launches SMTube (OS4Depot:video/play/smtube) */

options results
geturl

if open('smtube','APPDIR:SMTube','R') then do
  close('smtube')
  address COMMAND 'APPDIR:SMTube' result
end
else
  address command 'requestchoice >NIL: "NetSurf" "SMTube must be installed for this script to function.*n*nIt can be downloaded from OS4Depot:video/play/smtube" "OK"'







netsurf-vince/pdf/frontends/amiga/dist/Rexx/ShowTitles.nsrx

/* Show all NetSurf windows and tabs open */

options results
address netsurf

windows
wins = result

do w=1 to wins
	windows window w
	tabs = result
	say "Window" w "(" || tabs "tabs)"

	do t=1 to tabs
		gettitle window w tab t
		say " Tab" t || ":" result
	end
end







netsurf-vince/pdf/frontends/amiga/dist/Rexx/viewsource.nsrx

/*
 * Copyright 2009 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/* This scripts shows the source of the current page in Notepad */
options results

'save t:nstmp'
getscreenname
address command 'sys:utilities/notepad t:nstmp pubscreen' result
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/*
 * Copyright 2008-2010 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <string.h>

#include <proto/wb.h>
#include <proto/asl.h>
#include <proto/exec.h>
#include <proto/dos.h>
#include <proto/intuition.h>
#include <proto/utility.h>
#include <proto/icon.h>
#ifdef __amigaos4__
#include <proto/application.h>
#endif

#include <workbench/icon.h>

#include <proto/window.h>
#include <proto/layout.h>

#include <proto/fuelgauge.h>
#include <classes/window.h>
#include <gadgets/fuelgauge.h>
#include <gadgets/layout.h>

#include <reaction/reaction_macros.h>

#include "utils/errors.h"
#include "utils/nsurl.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "utils/utils.h"
#include "utils/nsoption.h"
#include "utils/string.h"
#include "netsurf/browser_window.h"
#include "netsurf/mouse.h"
#include "netsurf/window.h"
#include "netsurf/download.h"
#include "content/handlers/image/ico.h"
#include "desktop/download.h"
#include "desktop/save_complete.h"

#include "amiga/gui.h"
#include "amiga/download.h"
#include "amiga/object.h"
#include "amiga/bitmap.h"
#include "amiga/icon.h"
#include "amiga/file.h"
#include "amiga/iff_dr2d.h"
#include "amiga/libs.h"
#include "amiga/misc.h"
#include "amiga/theme.h"
#include "amiga/utf8.h"

#ifndef APPNOTIFY_DisplayTime
#define APPNOTIFY_DisplayTime   ( TAG_USER + 13 )
#endif

#ifndef APPNOTIFY_Percentage
#define APPNOTIFY_Percentage    ( TAG_USER + 14 )
#endif

#ifndef APPNOTIFY_StopBackMsg
#define APPNOTIFY_StopBackMsg   ( TAG_USER + 17 )
#endif

enum {
	OID_D_MAIN = 0,
	GID_D_MAIN,
	GID_D_STATUS,
	GID_D_CANCEL,
	GID_D_LAST
};

struct gui_download_window {
	struct ami_generic_window w;
	struct Window *win;
	Object *objects[GID_D_LAST];
	BPTR fh;
	uint32 size;
	uint32 downloaded;
	uint32 progress;
	struct dlnode *dln;
	struct browser_window *bw;
	struct download_context *ctx;
	const char *url;
	char fname[1024];
	int result;
};

enum {
	AMINS_DLOAD_PROGRESS = 0,
	AMINS_DLOAD_OK,
	AMINS_DLOAD_ERROR,
	AMINS_DLOAD_ABORT,
};

static void ami_download_window_abort(void *w);
static BOOL ami_download_window_event(void *w);

static const struct ami_win_event_table ami_download_table = {
	ami_download_window_event,
	ami_download_window_abort,
};

static int downloads_in_progress = 0;

static struct gui_download_window *gui_download_window_create(download_context *ctx,
		struct gui_window *gui)
{
	const char *url = nsurl_access(download_context_get_url(ctx));
	unsigned long total_size = download_context_get_total_length(ctx);
	struct gui_download_window *dw;
	char *dl_filename = ami_utf8_easy(download_context_get_filename(ctx));
	APTR va[3];

	dw = calloc(1, sizeof(struct gui_download_window));

	if(gui && (!IsListEmpty(ami_gui_get_download_list(gui)) &&
		(dw->dln = (struct dlnode *)FindName(ami_gui_get_download_list(gui), url)))) {
		strcpy(dw->fname, dw->dln->filename);
		free(dw->dln->node.ln_Name);
		dw->dln->node.ln_Name = NULL;
	}
	else
	{
		if(AslRequestTags(savereq,
			ASLFR_Window, ami_gui_get_window(gui),
			ASLFR_SleepWindow, TRUE,
			ASLFR_TitleText, messages_get("NetSurf"),
			ASLFR_Screen, ami_gui_get_screen(),
			ASLFR_InitialFile, dl_filename,
			TAG_DONE))
		{
			strlcpy(dw->fname, savereq->fr_Drawer, 1024);
			AddPart((STRPTR)&dw->fname,savereq->fr_File,1024);
			if(!ami_download_check_overwrite(dw->fname, ami_gui_get_window(gui), total_size))
			{
				free(dw);
				return NULL;
			}
		}
		else
		{
			free(dw);
			return NULL;
		}
	}

	if(dl_filename) ami_utf8_free(dl_filename);
	dw->size = total_size;
	dw->downloaded = 0;
	if(gui) dw->bw = ami_gui_get_browser_window(gui);
	dw->url = url;

	va[0] = (APTR)dw->downloaded;
	va[1] = (APTR)dw->size;
	va[2] = 0;

	if(!(dw->fh = FOpen((STRPTR)&dw->fname,MODE_NEWFILE,0)))
	{
		free(dw);
		return NULL;
	}

	if((nsoption_bool(download_notify_progress) == true)) {
		char bkm[1030];
		snprintf(bkm, 1030, "STOP %p", dw);

		Notify(ami_gui_get_app_id(), APPNOTIFY_Title, messages_get("amiDownloading"),
				APPNOTIFY_PubScreenName, "FRONT",
				APPNOTIFY_Text, dw->fname,
				APPNOTIFY_DisplayTime, TRUE,     
				APPNOTIFY_Percentage, 0,
				APPNOTIFY_StopBackMsg, bkm,
				TAG_DONE);
	} else {
		dw->objects[OID_D_MAIN] = WindowObj,
      	    WA_ScreenTitle, ami_gui_get_screen_title(),
           	WA_Title, dw->url,
           	WA_Activate, TRUE,
           	WA_DepthGadget, TRUE,
           	WA_DragBar, TRUE,
           	WA_CloseGadget, FALSE,
           	WA_SizeGadget, TRUE,
			WA_PubScreen, ami_gui_get_screen(),
			WINDOW_SharedPort, ami_gui_get_shared_msgport(),
			WINDOW_UserData,dw,
			WINDOW_IconifyGadget, FALSE,
			WINDOW_LockHeight,TRUE,
         	WINDOW_Position, WPOS_CENTERSCREEN,
           	WINDOW_ParentGroup, dw->objects[GID_D_MAIN] = LayoutVObj,
				LAYOUT_AddChild, dw->objects[GID_D_STATUS] = FuelGaugeObj,
					GA_ID,GID_D_STATUS,
					GA_Text,messages_get("amiDownload"),
					FUELGAUGE_Min,0,
					FUELGAUGE_Max,total_size,
					FUELGAUGE_Level,0,
					FUELGAUGE_Ticks,11,
					FUELGAUGE_ShortTicks,TRUE,
					FUELGAUGE_VarArgs,va,
					FUELGAUGE_Percent,FALSE,
					FUELGAUGE_Justification,FGJ_CENTER,
				FuelGaugeEnd,
				CHILD_NominalSize,TRUE,
				CHILD_WeightedHeight,0,
				LAYOUT_AddChild, dw->objects[GID_D_CANCEL] = ButtonObj,
					GA_ID,GID_D_CANCEL,
					GA_RelVerify,TRUE,
					GA_Text,messages_get("Abort"),
					GA_TabCycle,TRUE,
				ButtonEnd,
			EndGroup,
		EndWindow;

		dw->win = (struct Window *)RA_OpenWindow(dw->objects[OID_D_MAIN]);
	}

	dw->ctx = ctx;
	dw->result = AMINS_DLOAD_PROGRESS;

	ami_gui_win_list_add(dw, AMINS_DLWINDOW, &ami_download_table);

	downloads_in_progress++;

	return dw;
}

static nserror gui_download_window_data(struct gui_download_window *dw, 
		const char *data, unsigned int size)
{
	APTR va[3];
	if(!dw) return NSERROR_SAVE_FAILED;

	FWrite(dw->fh,data,1,size);

	dw->downloaded = dw->downloaded + size;

	va[0] = (APTR)dw->downloaded;
	va[1] = (APTR)dw->size;
	va[2] = 0;

	if(dw->size) {
		if((nsoption_bool(download_notify_progress) == true) &&
			(((dw->downloaded * 100) / dw->size) > dw->progress)) {
			dw->progress = (uint32)((dw->downloaded * 100) / dw->size);
			Notify(ami_gui_get_app_id(),
					APPNOTIFY_Percentage, dw->progress,
					TAG_DONE);
		} else {
			RefreshSetGadgetAttrs((struct Gadget *)dw->objects[GID_D_STATUS], dw->win, NULL,
						FUELGAUGE_Level,   dw->downloaded,
						GA_Text,           messages_get("amiDownload"),
						FUELGAUGE_VarArgs, va,
						TAG_DONE);
		}
	}
	else
	{
		if((nsoption_bool(download_notify_progress) == true)) {
			/* unknown size, not entirely sure how to deal with this atm... */
			Notify(ami_gui_get_app_id(),
					APPNOTIFY_Percentage, 100,
					TAG_DONE);
		} else {
			RefreshSetGadgetAttrs((struct Gadget *)dw->objects[GID_D_STATUS], dw->win, NULL,
						FUELGAUGE_Level,   dw->downloaded,
						GA_Text,           messages_get("amiDownloadU"),
						FUELGAUGE_VarArgs, va,
						TAG_DONE);
		}
	}

	return NSERROR_OK;
}

static void gui_download_window_done(struct gui_download_window *dw)
{
	struct dlnode *dln,*dln2 = NULL;
	struct browser_window *bw;
	bool queuedl = false;

	if(!dw) return;
	bw = dw->bw;

	if(dw->result == AMINS_DLOAD_PROGRESS)
		dw->result = AMINS_DLOAD_OK;

	if((nsoption_bool(download_notify_progress) == true)) {
		Notify(ami_gui_get_app_id(),
				APPNOTIFY_Update, TRUE,
				TAG_DONE);
	}

	if((nsoption_bool(download_notify)) && (dw->result == AMINS_DLOAD_OK))
	{
		char bkm[1030];
		snprintf(bkm, 1030, "OPEN %s", dw->fname);

		Notify(ami_gui_get_app_id(), APPNOTIFY_Title, messages_get("amiDownloadComplete"),
				APPNOTIFY_PubScreenName, "FRONT",
				APPNOTIFY_BackMsg, bkm,
				APPNOTIFY_CloseOnDC, TRUE,
				APPNOTIFY_Text, dw->fname,
				TAG_DONE);
	}

	download_context_destroy(dw->ctx);

	if((dln = dw->dln))
	{
		dln2 = (struct dlnode *)GetSucc((struct Node *)dln);
		if((dln!=dln2) && (dln2)) queuedl = true;

		free(dln->filename);
		Remove((struct Node *)dln);
		free(dln);
	}

	FClose(dw->fh);
	SetComment(dw->fname, dw->url);

	downloads_in_progress--;

	if(dw->objects[OID_D_MAIN] != NULL) {
		DisposeObject(dw->objects[OID_D_MAIN]);
	}

	ami_gui_win_list_remove(dw);
	if(queuedl) {
		nsurl *url;
		if (nsurl_create(dln2->node.ln_Name, &url) != NSERROR_OK) {
			amiga_warn_user("NoMemory", 0);
		} else {
			browser_window_navigate(bw,
				url,
				NULL,
				BW_NAVIGATE_DOWNLOAD,
				NULL,
				NULL,
				NULL);
			nsurl_unref(url);
		}
	}
	ami_try_quit(); /* In case the only window open was this download */
}

static void gui_download_window_error(struct gui_download_window *dw,
		const char *error_msg)
{
	amiga_warn_user("Unwritten","");
	dw->result = AMINS_DLOAD_ERROR;
	gui_download_window_done(dw);
}

static void ami_download_window_abort(void *w)
{
	struct gui_download_window *dw = (struct gui_download_window *)w;
	download_context_abort(dw->ctx);
	dw->result = AMINS_DLOAD_ABORT;
	gui_download_window_done(dw);
}

static BOOL ami_download_window_event(void *w)
{
	/* return TRUE if window destroyed */
	struct gui_download_window *dw = (struct gui_download_window *)w;
	ULONG result;
	uint16 code;

	if(dw == NULL) return FALSE; /* We may not have a real window */

	while((result = RA_HandleInput(dw->objects[OID_D_MAIN], &code)) != WMHI_LASTMSG)
	{
       	switch(result & WMHI_CLASSMASK) // class
		{
			case WMHI_GADGETUP:
				switch(result & WMHI_GADGETMASK)
				{
					case GID_D_CANCEL:
						ami_download_window_abort(dw);
						return TRUE;
					break;
				}
			break;
		}
	}
	return FALSE;
}

void ami_free_download_list(struct List *dllist)
{
	struct dlnode *node;
	struct dlnode *nnode;

	if(!dllist) return;
	if(IsListEmpty(dllist)) return;

	node = (struct dlnode *)GetHead((struct List *)dllist);

	do
	{
		nnode=(struct dlnode *)GetSucc((struct Node *)node);
		free(node->node.ln_Name);
		free(node->filename);
		Remove((struct Node *)node);
		free((struct Node *)node);
	}while((node=nnode));
}

nserror
gui_window_save_link(struct gui_window *g, nsurl *url, const char *title)
{
	char fname[1024];
	STRPTR openurlstring,linkname;
	struct DiskObject *dobj = NULL;

	linkname = ASPrintf("Link_to_%s",FilePart(nsurl_access(url)));

	if(AslRequestTags(savereq,
		ASLFR_Window, ami_gui_get_window(g),
		ASLFR_SleepWindow, TRUE,
		ASLFR_TitleText,messages_get("NetSurf"),
		ASLFR_Screen, ami_gui_get_screen(),
		ASLFR_InitialFile, linkname,
		TAG_DONE))
	{
		strlcpy(fname, savereq->fr_Drawer, 1024);
		AddPart(fname,savereq->fr_File,1024);

		ami_set_pointer(ami_gui_get_gui_window_2(g), GUI_POINTER_WAIT, false);

		if(ami_download_check_overwrite(fname, ami_gui_get_window(g), 0))
		{
			BPTR fh;

			if((fh = FOpen(fname,MODE_NEWFILE,0)))
			{
				/* \todo Should be URLOpen on OS4.1 */
				openurlstring = ASPrintf("openurl \"%s\"\n",nsurl_access(url));
				FWrite(fh,openurlstring,1,strlen(openurlstring));
				FClose(fh);
				FreeVec(openurlstring);
				SetComment(fname, nsurl_access(url));

				dobj = GetIconTags(NULL,ICONGETA_GetDefaultName,"url",
									ICONGETA_GetDefaultType,WBPROJECT,
									TAG_DONE);		

				dobj->do_DefaultTool = "IconX";

				PutIconTags(fname,dobj,
							ICONPUTA_NotifyWorkbench,TRUE,
							TAG_DONE);

				FreeDiskObject(dobj);
			}
			FreeVec(linkname);
		}
		ami_reset_pointer(ami_gui_get_gui_window_2(g));
	}
	return NSERROR_OK;
}

BOOL ami_download_check_overwrite(const char *file, struct Window *win, ULONG size)
{
	/* Return TRUE if file can be (over-)written */
	int32 res = 0;
	BPTR lock = 0;
	char *overwritetext;

	if(nsoption_bool(ask_overwrite) == false) return TRUE;

	lock = Lock(file, ACCESS_READ);

	if(lock)
	{
		if(size) {
			BPTR fh;
			int64 oldsize = 0;

			if((fh = OpenFromLock(lock))) {
				oldsize = GetFileSize(fh);
				Close(fh);
			}
			overwritetext = ASPrintf("%s\n\n%s %s\n%s %s",
				messages_get("OverwriteFile"),
				messages_get("amiSizeExisting"), human_friendly_bytesize((ULONG)oldsize),
				messages_get("amiSizeNew"), human_friendly_bytesize(size));
		} else {
			UnLock(lock);
			overwritetext = ASPrintf(messages_get("OverwriteFile"));
		}

		res = amiga_warn_user_multi(overwritetext, "Replace", "DontReplace", win);
		FreeVec(overwritetext);
	}
	else return TRUE;

	if(res == 1) return TRUE;
		else return FALSE;
}

void ami_download_parse_backmsg(const char *backmsg)
{
	if((backmsg[0] == 'O') && (backmsg[1] == 'P') && (backmsg[2] == 'E') && (backmsg[3] == 'N')) {
		OpenWorkbenchObjectA((backmsg + 5), NULL);
	}
}

static struct gui_download_table download_table = {
	.create = gui_download_window_create,
	.data = gui_download_window_data,
	.error = gui_download_window_error,
	.done = gui_download_window_done,
};

struct gui_download_table *amiga_download_table = &download_table;







netsurf-vince/pdf/frontends/amiga/download.h

/*
 * Copyright 2008-9 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef AMIGA_DOWNLOAD_H
#define AMIGA_DOWNLOAD_H

#include "amiga/os3support.h"

extern struct gui_download_table *amiga_download_table;

struct download_context;
struct gui_download_window;
struct gui_window;
struct nsurl;

struct dlnode
{
	struct Node node;
	char *filename;
};

void ami_free_download_list(struct List *dllist);
BOOL ami_download_check_overwrite(const char *file, struct Window *win, ULONG size);
void ami_download_parse_backmsg(const char *backmsg);

nserror gui_window_save_link(struct gui_window *g, struct nsurl *url, const char *title);
#endif







netsurf-vince/pdf/frontends/amiga/drag.c

/*
 * Copyright 2010 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */
#ifdef __amigaos4__
#include <string.h>

#include <proto/wb.h>
#include <proto/exec.h>
#include <proto/dos.h>
#include <proto/intuition.h>
#include <proto/utility.h>
#include <proto/icon.h>

#include <graphics/blitattr.h>
#include <workbench/icon.h>

#include "utils/errors.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "utils/utils.h"
#include "utils/nsoption.h"
#include "netsurf/mouse.h"
#include "netsurf/content.h"

#include "amiga/bitmap.h"
#include "amiga/clipboard.h"
#include "amiga/download.h"
#include "amiga/drag.h"
#include "amiga/file.h"
#include "amiga/filetype.h"
#include "amiga/gui.h"
#include "amiga/theme.h"

static void *drag_save_data;
static int drag_save;
static struct gui_window *drag_save_gui;
static struct Window *drag_icon = NULL;
static ULONG drag_icon_width;
static ULONG drag_icon_height;
static BOOL drag_in_progress = FALSE;
static bool ami_autoscroll = false;

void gui_drag_save_object(struct gui_window *g, struct hlcache_handle *c,
		gui_save_type type)
{
	const char *filetype = NULL;

	/* Check we are running on Workbench */
	if(nsoption_charp(pubscreen_name) == NULL) return;
	if(strcmp(nsoption_charp(pubscreen_name), "Workbench")) return;

	switch(type) {
		case GUI_SAVE_OBJECT_ORIG: // object
		case GUI_SAVE_SOURCE:
			filetype = ami_mime_content_to_filetype(c);
		break;
		case GUI_SAVE_COMPLETE:
			filetype = "drawer";
		break;
		case GUI_SAVE_OBJECT_NATIVE:
#ifdef WITH_NS_SVG
			if(ami_mime_compare(c, "svg") == true)
			{
				filetype = "dr2d";
			}
			else
#endif
			{
				filetype = "ilbm";
			}
		break;

		default:
		break;
	}

	ami_drag_icon_show(ami_gui_get_window(g), filetype);

	drag_save_data = c;
	drag_save_gui = g;
	drag_save = type;
}

void gui_drag_save_selection(struct gui_window *g, const char *selection)
{
	ami_drag_icon_show(ami_gui_get_window(g), "ascii");

	ami_autoscroll = true;
	drag_save_data = g;
	drag_save = GUI_SAVE_TEXT_SELECTION;
}

void ami_drag_save(struct Window *win)
{
	ULONG which = WBO_NONE, type;
	char path[1025], dpath[1025];
	struct Screen *scrn = ami_gui_get_screen();

	path[0] = 0; /* ensure path is terminated */

	ami_drag_icon_close(NULL);
	ami_autoscroll = true;

	if(nsoption_charp(pubscreen_name) && (strcmp(nsoption_charp(pubscreen_name),"Workbench") == 0))
	{
		which = WhichWorkbenchObject(NULL,scrn->MouseX,scrn->MouseY,
									WBOBJA_Type,&type,
									WBOBJA_FullPath,&path,
									WBOBJA_FullPathSize,1024,
									WBOBJA_DrawerPath,&dpath,
									WBOBJA_DrawerPathSize,1024,
									TAG_DONE);
	}

	if((which == WBO_DRAWER) || ((which == WBO_ICON) && (type > WBDRAWER)))
	{
		strcpy(path,dpath);
	}
	else if(which == WBO_NONE)
	{
		if(drag_save == GUI_SAVE_TEXT_SELECTION)
			ami_drag_selection((struct gui_window *)drag_save_data);
		else ami_gui_beep();

		drag_save = 0;
		drag_save_data = NULL;
		return;
	}

	if(path[0] == '\0')
	{
		ami_gui_beep();
		drag_save = 0;
		drag_save_data = NULL;
		return;
	}

	ami_update_pointer(win, GUI_POINTER_WAIT);

	switch(drag_save)
	{
		case GUI_SAVE_OBJECT_ORIG: // object
		case GUI_SAVE_SOURCE:
		{
			struct hlcache_handle *c = drag_save_data;

			AddPart(path, content_get_title(c), 1024);
			ami_file_save(AMINS_SAVE_SOURCE, path, win, c, NULL, NULL);
		}
		break;

		case GUI_SAVE_TEXT_SELECTION: // selection
			AddPart(path,"netsurf_text_selection",1024);
			struct gui_window *g = (struct gui_window *) drag_save_data;
			ami_file_save(AMINS_SAVE_SELECTION, path, win, NULL, NULL, ami_gui_get_browser_window(g));
		break;

		case GUI_SAVE_COMPLETE:
		{
			struct hlcache_handle *c = drag_save_data;

			AddPart(path, content_get_title(c), 1024);
			ami_file_save(AMINS_SAVE_COMPLETE, path, win, c, ami_gui_get_favicon(drag_save_gui), NULL);
		}
		break;

		case GUI_SAVE_OBJECT_NATIVE:
		{
			struct hlcache_handle *c = drag_save_data;
			AddPart(path, content_get_title(c), 1024);

			ami_file_save(AMINS_SAVE_IFF, path, win, c, NULL, NULL);
		}
		break;

		default:
			NSLOG(netsurf, INFO,
			      "Unsupported drag save operation %d", drag_save);
		break;
	}

	drag_save = 0;
	drag_save_data = NULL;
	
	ami_update_pointer(win, GUI_POINTER_DEFAULT);
}

void ami_drag_icon_show(struct Window *win, const char *type)
{
	struct DiskObject *dobj = NULL;
	ULONG width, height;
	int deftype = WBPROJECT;
	struct Screen *scrn = ami_gui_get_screen();
	drag_in_progress = TRUE;

	if(nsoption_bool(drag_save_icons) == false)
	{
		ami_update_pointer(win, AMI_GUI_POINTER_DRAG);
		return;
	}
	else
	{
		ami_update_pointer(win, GUI_POINTER_DEFAULT);
	}

	if(!strcmp(type, "drawer")) deftype = WBDRAWER;

	dobj = GetIconTags(NULL, ICONGETA_GetDefaultName, type,
					    ICONGETA_GetDefaultType, deftype,
					    TAG_DONE);

	IconControl(dobj,
                  ICONCTRLA_GetWidth,&width,
                  ICONCTRLA_GetHeight,&height,
                  TAG_DONE);

	drag_icon_width = width;
	drag_icon_height = height;

	drag_icon = OpenWindowTags(NULL,
				WA_Left, scrn->MouseX - (width/2),
				WA_Top, scrn->MouseY - (height/2),
				WA_Width, width,
				WA_Height, height,
				WA_PubScreen, scrn,
				WA_Borderless, TRUE,
				WA_ToolBox, TRUE,
				WA_StayTop, TRUE,
				WA_Opaqueness, 128,
				WA_OverrideOpaqueness, TRUE,
				TAG_DONE);

/* probably need layouticon and drawinfo stuff too */

	DrawIconState(drag_icon->RPort, dobj, NULL, 0, 0, IDS_NORMAL,
		ICONDRAWA_Frameless, TRUE,
		ICONDRAWA_Borderless, TRUE,
		TAG_DONE);
}

bool ami_drag_icon_move(void)
{
	if(drag_icon == NULL) return FALSE;
	struct Screen *scrn = ami_gui_get_screen();

	ChangeWindowBox(drag_icon, scrn->MouseX - (drag_icon_width / 2),
		scrn->MouseY - (drag_icon_height / 2),
		drag_icon_width, drag_icon_height);

	return ami_autoscroll;
}

/**
 * Close the drag icon (invisible) window if it is open
 *
 * \param win pointer to window to clear drag pointer
 */

void ami_drag_icon_close(struct Window *win)
{
	if(drag_icon) CloseWindow(drag_icon);
	if(win) ami_update_pointer(win, GUI_POINTER_DEFAULT);
	drag_icon = NULL;
	drag_in_progress = FALSE;
}

BOOL ami_drag_in_progress(void)
{
	return drag_in_progress;
}

bool ami_drag_has_data(void)
{
	if(drag_save_data != NULL) return true;
		else return false;
}

#else
#include <stddef.h>

#include "utils/errors.h"
#include "amiga/drag.h"

void gui_drag_save_object(struct gui_window *g, struct hlcache_handle *c,
		gui_save_type type)
{
}

void gui_drag_save_selection(struct gui_window *g, const char *selection)
{
}

void ami_drag_save(struct Window *win)
{
}

void ami_drag_icon_show(struct Window *win, const char *type)
{
}

void ami_drag_icon_close(struct Window *win)
{
}

bool ami_drag_icon_move(void)
{
	return false;
}

BOOL ami_drag_in_progress(void)
{
	return FALSE;
}

bool ami_drag_has_data(void)
{
	return false;
}
#endif
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/*
 * Copyright 2010 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef AMIGA_DRAG_H
#define AMIGA_DRAG_H

#include <stdbool.h>
#include <exec/types.h>
#include "netsurf/window.h"

struct Window;

#define AMI_DRAG_THRESHOLD 10

void gui_drag_save_selection(struct gui_window *g, const char *selection);
void gui_drag_save_object(struct gui_window *g, struct hlcache_handle *c, gui_save_type type);
void ami_drag_save(struct Window *win);
void ami_drag_icon_show(struct Window *win, const char *type);
void ami_drag_icon_close(struct Window *win);
bool ami_drag_icon_move(void);
BOOL ami_drag_in_progress(void);
bool ami_drag_has_data(void);
#endif
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/*
 * Copyright 2011 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * DataTypes animation handler (implementation)
*/

#ifdef WITH_AMIGA_DATATYPES
#include "amiga/os3support.h"

#include <stdlib.h>
#include <proto/datatypes.h>
#include <proto/dos.h>
#include <proto/exec.h>
#include <proto/intuition.h>
#include <datatypes/animationclass.h>
#include <datatypes/pictureclass.h>
#ifdef __amigaos4__
#include <graphics/blitattr.h>
#endif
#include <intuition/classusr.h>

#include "utils/log.h"
#include "utils/messages.h"
#include "netsurf/plotters.h"
#include "netsurf/bitmap.h"
#include "netsurf/content.h"
#include "content/content.h"
#include "content/content_protected.h"
#include "content/content_factory.h"
#include "content/llcache.h"

#include "amiga/bitmap.h"
#include "amiga/filetype.h"
#include "amiga/datatypes.h"
#include "amiga/plotters.h"

typedef struct amiga_dt_anim_content {
	struct content base;

	struct bitmap *bitmap;	/**< Created NetSurf bitmap */

	Object *dto;
	int x;
	int y;
	int w;
	int h;
} amiga_dt_anim_content;

static APTR ami_colormap_to_clut(struct ColorMap *cmap);

static nserror amiga_dt_anim_create(const content_handler *handler,
		lwc_string *imime_type, const struct http_parameter *params,
		llcache_handle *llcache, const char *fallback_charset,
		bool quirks, struct content **c);
static bool amiga_dt_anim_convert(struct content *c);
static void amiga_dt_anim_reformat(struct content *c, int width, int height);
static void amiga_dt_anim_destroy(struct content *c);
static bool amiga_dt_anim_redraw(struct content *c,
		struct content_redraw_data *data, const struct rect *clip,
		const struct redraw_context *ctx);
static nserror amiga_dt_anim_open(struct content *c, struct browser_window *bw,
		struct content *page, struct object_params *params);
static nserror amiga_dt_anim_close(struct content *c);
static nserror amiga_dt_anim_clone(const struct content *old, struct content **newc);
static content_type amiga_dt_anim_content_type(void);

static void *amiga_dt_anim_get_internal(const struct content *c, void *context)
{
	amiga_dt_anim_content *adta_c = (amiga_dt_anim_content *)c;

	return adta_c->bitmap;
}

static const content_handler amiga_dt_anim_content_handler = {
	.create = amiga_dt_anim_create,
	.data_complete = amiga_dt_anim_convert,
	.reformat = amiga_dt_anim_reformat,
	.destroy = amiga_dt_anim_destroy,
	.redraw = amiga_dt_anim_redraw,
	.open = amiga_dt_anim_open,
	.close = amiga_dt_anim_close,
	.clone = amiga_dt_anim_clone,
	.get_internal = amiga_dt_anim_get_internal,
	.type = amiga_dt_anim_content_type,
	.no_share = false,
};

nserror amiga_dt_anim_init(void)
{
	struct DataType *dt, *prevdt = NULL;
	lwc_string *type;
	nserror error;
	struct Node *node = NULL;

	while((dt = ObtainDataType(DTST_RAM, NULL,
			DTA_DataType, prevdt,
			DTA_GroupID, GID_ANIMATION,
			TAG_DONE)) != NULL)
	{
		ReleaseDataType(prevdt);
		prevdt = dt;

		do {
			node = ami_mime_from_datatype(dt, &type, node);

			if(node)
			{
				error = content_factory_register_handler(
					lwc_string_data(type), 
					&amiga_dt_anim_content_handler);

				if (error != NSERROR_OK)
					return error;
			}

		}while (node != NULL);

	}

	ReleaseDataType(prevdt);

	return NSERROR_OK;
}

nserror amiga_dt_anim_create(const content_handler *handler,
		lwc_string *imime_type, const struct http_parameter *params,
		llcache_handle *llcache, const char *fallback_charset,
		bool quirks, struct content **c)
{
	amiga_dt_anim_content *plugin;
	nserror error;

	plugin = calloc(1, sizeof(amiga_dt_anim_content));
	if (plugin == NULL)
		return NSERROR_NOMEM;

	error = content__init(&plugin->base, handler, imime_type, params,
			llcache, fallback_charset, quirks);
	if (error != NSERROR_OK) {
		free(plugin);
		return error;
	}

	*c = (struct content *) plugin;

	return NSERROR_OK;
}

bool amiga_dt_anim_convert(struct content *c)
{
	NSLOG(netsurf, INFO, "amiga_dt_anim_convert");

	amiga_dt_anim_content *plugin = (amiga_dt_anim_content *) c;
	union content_msg_data msg_data;
	int width, height;
	const uint8_t *data;
	size_t size;
	UBYTE *bm_buffer;
	struct BitMapHeader *bmh;
	unsigned int bm_flags = BITMAP_NEW | BITMAP_OPAQUE;
	struct adtFrame adt_frame;
	APTR clut;

	data = content__get_source_data(c, &size);

	if((plugin->dto = NewDTObject(NULL,
					DTA_SourceType, DTST_MEMORY,
					DTA_SourceAddress, data,
					DTA_SourceSize, size,
					DTA_GroupID, GID_ANIMATION,
					TAG_DONE))) {
		if(GetDTAttrs(plugin->dto, PDTA_BitMapHeader, &bmh, TAG_DONE)) {
			width = (int)bmh->bmh_Width;
			height = (int)bmh->bmh_Height;

			plugin->bitmap = amiga_bitmap_create(width, height, bm_flags);
			if (!plugin->bitmap) {
				msg_data.errordata.errorcode = NSERROR_NOMEM;
				msg_data.errordata.errormsg = messages_get("NoMemory");
				content_broadcast(c, CONTENT_MSG_ERROR, &msg_data);
				return false;
			}

			bm_buffer = amiga_bitmap_get_buffer(plugin->bitmap);

			adt_frame.MethodID = ADTM_LOADFRAME;
			adt_frame.alf_TimeStamp = 0;
			IDoMethodA(plugin->dto, (Msg)&adt_frame);

			clut = ami_colormap_to_clut(adt_frame.alf_CMap);
#ifdef __amigaos4__
			BltBitMapTags(
				BLITA_Width, width,
				BLITA_Height, height,
				BLITA_Source, adt_frame.alf_BitMap,
				BLITA_SrcType, BLITT_BITMAP,
				BLITA_Dest, bm_buffer,
				BLITA_DestType, BLITT_RGB24,
				BLITA_DestBytesPerRow, width,
				BLITA_CLUT, clut,
				TAG_DONE);
#else
#warning FIXME: Need to use a different blitter function for OS3!
#endif
				free(clut);

				adt_frame.MethodID = ADTM_UNLOADFRAME;
				IDoMethodA(plugin->dto, (Msg)&adt_frame);
		}
		else return false;
	}
	else return false;

	c->width = width;
	c->height = height;

/*
	snprintf(title, sizeof(title), "image (%lux%lu, %lu bytes)",
		width, height, size);
	content__set_title(c, title);
*/

	amiga_bitmap_modified(plugin->bitmap);

	content_set_ready(c);
	content_set_done(c);

	content_set_status(c, "");
	return true;
}

void amiga_dt_anim_destroy(struct content *c)
{
	amiga_dt_anim_content *plugin = (amiga_dt_anim_content *) c;

	NSLOG(netsurf, INFO, "amiga_dt_anim_destroy");

	if (plugin->bitmap != NULL)
		amiga_bitmap_destroy(plugin->bitmap);

	DisposeDTObject(plugin->dto);

	return;
}

bool amiga_dt_anim_redraw(struct content *c,
		struct content_redraw_data *data, const struct rect *clip,
		const struct redraw_context *ctx)
{
	amiga_dt_anim_content *plugin = (amiga_dt_anim_content *) c;
	bitmap_flags_t flags = BITMAPF_NONE;

	NSLOG(netsurf, INFO, "amiga_dt_anim_redraw");

	if (data->repeat_x)
		flags |= BITMAPF_REPEAT_X;
	if (data->repeat_y)
		flags |= BITMAPF_REPEAT_Y;

	return (ctx->plot->bitmap(ctx, plugin->bitmap,
				  data->x, data->y,
				  data->width, data->height,
				  data->background_colour,
				  flags) == NSERROR_OK);
}

/**
 * Handle a window containing a CONTENT_PLUGIN being opened.
 *
 * \param  c       content that has been opened
 * \param  bw      browser window containing the content
 * \param  page    content of type CONTENT_HTML containing c, or 0 if not an
 *                 object within a page
 * \param  box     box containing c, or 0 if not an object
 * \param  params  object parameters, or 0 if not an object
 */
nserror amiga_dt_anim_open(struct content *c, struct browser_window *bw,
	struct content *page, struct object_params *params)
{
	NSLOG(netsurf, INFO, "amiga_dt_anim_open");

	return NSERROR_OK;
}

nserror amiga_dt_anim_close(struct content *c)
{
	NSLOG(netsurf, INFO, "amiga_dt_anim_close");
	return NSERROR_OK;
}

void amiga_dt_anim_reformat(struct content *c, int width, int height)
{
	NSLOG(netsurf, INFO, "amiga_dt_anim_reformat");
	return;
}

nserror amiga_dt_anim_clone(const struct content *old, struct content **newc)
{
	amiga_dt_anim_content *plugin;
	nserror error;

	NSLOG(netsurf, INFO, "amiga_dt_anim_clone");

	plugin = calloc(1, sizeof(amiga_dt_anim_content));
	if (plugin == NULL)
		return NSERROR_NOMEM;

	error = content__clone(old, &plugin->base);
	if (error != NSERROR_OK) {
		content_destroy(&plugin->base);
		return error;
	}

	/* We "clone" the old content by replaying conversion */
	if (old->status == CONTENT_STATUS_READY || 
			old->status == CONTENT_STATUS_DONE) {
		if (amiga_dt_anim_convert(&plugin->base) == false) {
			content_destroy(&plugin->base);
			return NSERROR_CLONE_FAILED;
		}
	}

	*newc = (struct content *) plugin;

	return NSERROR_OK;
}

content_type amiga_dt_anim_content_type(void)
{
	return CONTENT_IMAGE;
}

static APTR ami_colormap_to_clut(struct ColorMap *cmap)
{
	int i;
	UBYTE *clut = calloc(1, 256 * 4);
	ULONG colr[256 * 4];

	if(!clut) return NULL;

	/* Get the palette from the ColorMap */
	GetRGB32(cmap, 0, 256, (ULONG *)&colr);

	/* convert it to a table of ARGB values */
	for(i = 0; i < 1024; i += 4)
	{
		clut[i] = (0xff << 24) |
				((colr[i] & 0xff000000) >> 8) |
				((colr[i + 1] & 0xff000000) >> 16) |
				((colr[i + 2] & 0xff000000) >> 24);
	}

	return clut;
}

#endif







netsurf-vince/pdf/frontends/amiga/dt_picture.c

/*
 * Copyright 2011 - 2012 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * DataTypes picture handler (implementation)
*/

#ifdef WITH_AMIGA_DATATYPES
#include "amiga/os3support.h"

#include <stdbool.h>
#include <stdlib.h>
#include <string.h>
#include <proto/datatypes.h>
#include <proto/dos.h>
#include <proto/intuition.h>
#include <datatypes/pictureclass.h>
#include <intuition/classusr.h>

#include "utils/log.h"
#include "utils/messages.h"
#include "netsurf/plotters.h"
#include "netsurf/bitmap.h"
#include "content/llcache.h"
#include "content/content.h"
#include "content/content_protected.h"
#include "content/content_factory.h"
#include "content/handlers/image/image_cache.h"

#include "amiga/bitmap.h"
#include "amiga/filetype.h"
#include "amiga/datatypes.h"


static nserror amiga_dt_picture_create(const content_handler *handler,
		lwc_string *imime_type, const struct http_parameter *params,
		llcache_handle *llcache, const char *fallback_charset,
		bool quirks, struct content **c);
static bool amiga_dt_picture_convert(struct content *c);
static nserror amiga_dt_picture_clone(const struct content *old, struct content **newc);
static void amiga_dt_picture_destroy(struct content *c);

static const content_handler amiga_dt_picture_content_handler = {
	.create = amiga_dt_picture_create,
	.data_complete = amiga_dt_picture_convert,
	.destroy = amiga_dt_picture_destroy,
	.redraw = image_cache_redraw,
	.clone = amiga_dt_picture_clone,
	.get_internal = image_cache_get_internal,
	.type = image_cache_content_type,
	.no_share = false,
};

struct amiga_dt_picture_content {
	struct content c;
	Object *dto;
};

nserror amiga_dt_picture_init(void)
{
	struct DataType *dt, *prevdt = NULL;
	lwc_string *type;
	nserror error;
	struct Node *node = NULL;

	while((dt = ObtainDataType(DTST_RAM, NULL,
			DTA_DataType, prevdt,
			DTA_GroupID, GID_PICTURE, // we only support images for now
			TAG_DONE)) != NULL)
	{
		if(prevdt) ReleaseDataType(prevdt);
		prevdt = dt;

		do {
			node = ami_mime_from_datatype(dt, &type, node);

			if(node)
			{
				error = content_factory_register_handler(
					lwc_string_data(type), 
					&amiga_dt_picture_content_handler);

				if (error != NSERROR_OK)
					return error;
			}

		}while (node != NULL);

	}

	ReleaseDataType(prevdt);

	return NSERROR_OK;
}

nserror amiga_dt_picture_create(const content_handler *handler,
		lwc_string *imime_type, const struct http_parameter *params,
		llcache_handle *llcache, const char *fallback_charset,
		bool quirks, struct content **c)
{
	struct amiga_dt_picture_content *adt;
	nserror error;

	adt = calloc(1, sizeof(struct amiga_dt_picture_content));
	if (adt == NULL)
		return NSERROR_NOMEM;

	error = content__init((struct content *)adt, handler, imime_type, params,
			llcache, fallback_charset, quirks);
	if (error != NSERROR_OK) {
		free(adt);
		return error;
	}

	*c = (struct content *)adt;

	return NSERROR_OK;
}

static Object *amiga_dt_picture_newdtobject(struct amiga_dt_picture_content *adt)
{
	const uint8_t *data;
	size_t size;

	if(adt->dto == NULL) {
		data = content__get_source_data((struct content *)adt, &size);

		adt->dto = NewDTObject(NULL,
					DTA_SourceType, DTST_MEMORY,
					DTA_SourceAddress, data,
					DTA_SourceSize, size,
					DTA_GroupID, GID_PICTURE,
					PDTA_DestMode, PMODE_V43,
					PDTA_PromoteMask, TRUE,
					TAG_DONE);
	}

	return adt->dto;
}

static char *amiga_dt_picture_datatype(struct content *c)
{
	const uint8_t *data;
	size_t size;
	struct DataType *dt;
	char *filetype = NULL;
	
	data = content__get_source_data(c, &size);

	if((dt = ObtainDataType(DTST_MEMORY, NULL,
					DTA_SourceAddress, data,
					DTA_SourceSize, size,
					DTA_GroupID, GID_PICTURE,
					TAG_DONE))) {
		filetype = strdup(dt->dtn_Header->dth_Name);
		ReleaseDataType(dt);
	}
	
	if(filetype == NULL) filetype = strdup("DataTypes");
	return filetype;
}

static struct bitmap *amiga_dt_picture_cache_convert(struct content *c)
{
	NSLOG(netsurf, INFO, "amiga_dt_picture_cache_convert");

	union content_msg_data msg_data;
	UBYTE *bm_buffer;
	Object *dto;
	struct bitmap *bitmap;
	struct amiga_dt_picture_content *adt = (struct amiga_dt_picture_content *)c;

	if((dto = amiga_dt_picture_newdtobject(adt)))
	{
		bitmap = amiga_bitmap_create(c->width, c->height, BITMAP_NEW);
		if (!bitmap) {
			msg_data.errordata.errorcode = NSERROR_NOMEM;
			msg_data.errordata.errormsg = messages_get("NoMemory");
			content_broadcast(c, CONTENT_MSG_ERROR, &msg_data);
			return NULL;
		}

		bm_buffer = amiga_bitmap_get_buffer(bitmap);

		IDoMethod(dto, PDTM_READPIXELARRAY,
			bm_buffer, PBPAFMT_RGBA,
			amiga_bitmap_get_rowstride(bitmap),
			0, 0, c->width, c->height);

		amiga_bitmap_set_opaque(bitmap, amiga_bitmap_test_opaque(bitmap));
		
		DisposeDTObject(dto);
		adt->dto = NULL;
	}
	else return NULL;

	return bitmap;
}

bool amiga_dt_picture_convert(struct content *c)
{
	NSLOG(netsurf, INFO, "amiga_dt_picture_convert");

	int width, height;
	char *title;
	Object *dto;
	struct BitMapHeader *bmh;
	char *filetype;

	if((dto = amiga_dt_picture_newdtobject((struct amiga_dt_picture_content *)c))) {
		if(GetDTAttrs(dto, PDTA_BitMapHeader, &bmh, TAG_DONE)) {
			width = (int)bmh->bmh_Width;
			height = (int)bmh->bmh_Height;
		}
		else return false;
	}
	else return false;

	c->width = width;
	c->height = height;
	c->size = width * height * 4;

	/* set title text */
	if((filetype = amiga_dt_picture_datatype(c))) {
		title = messages_get_buff("DataTypesTitle",
			nsurl_access_leaf(llcache_handle_get_url(c->llcache)),
			filetype, c->width, c->height);
		if (title != NULL) {
			content__set_title(c, title);
			free(title);
		}
		free(filetype);
	}
	
	image_cache_add(c, NULL, amiga_dt_picture_cache_convert);

	content_set_ready(c);
	content_set_done(c);
	content_set_status(c, "");
	return true;
}

nserror amiga_dt_picture_clone(const struct content *old, struct content **newc)
{
	struct content *adt;
	nserror error;

	NSLOG(netsurf, INFO, "amiga_dt_picture_clone");

	adt = calloc(1, sizeof(struct content));
	if (adt == NULL)
		return NSERROR_NOMEM;

	error = content__clone(old, adt);
	if (error != NSERROR_OK) {
		content_destroy(adt);
		return error;
	}

	/* We "clone" the old content by replaying conversion */
	if ((old->status == CONTENT_STATUS_READY) || 
	    (old->status == CONTENT_STATUS_DONE)) {
		if (amiga_dt_picture_convert(adt) == false) {
			content_destroy(adt);
			return NSERROR_CLONE_FAILED;
		}
	}

	*newc = adt;

	return NSERROR_OK;
}

static void amiga_dt_picture_destroy(struct content *c)
{
	struct amiga_dt_picture_content *adt = (struct amiga_dt_picture_content *)c;

	DisposeDTObject(adt->dto);
	adt->dto = NULL;
	
	image_cache_destroy(c);
}

#endif







netsurf-vince/pdf/frontends/amiga/dt_sound.c

/*
 * Copyright 2011 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * DataTypes sound handler (implementation)
*/

#ifdef WITH_AMIGA_DATATYPES
#include "amiga/os3support.h"

#include <string.h>

#include <proto/datatypes.h>
#include <proto/dos.h>
#include <proto/intuition.h>
#include <datatypes/soundclass.h>
#include <intuition/classusr.h>

#include "utils/log.h"
#include "utils/messages.h"
#include "netsurf/plotters.h"
#include "netsurf/content.h"
#include "html/box.h"
#include "content/llcache.h"
#include "content/content_protected.h"
#include "content/content_factory.h"

#include "amiga/filetype.h"
#include "amiga/datatypes.h"


typedef struct amiga_dt_sound_content {
	struct content base;

	Object *dto;
	bool immediate;
} amiga_dt_sound_content;

static nserror amiga_dt_sound_create(const content_handler *handler,
		lwc_string *imime_type, const struct http_parameter *params,
		llcache_handle *llcache, const char *fallback_charset,
		bool quirks, struct content **c);
static bool amiga_dt_sound_convert(struct content *c);
static void amiga_dt_sound_destroy(struct content *c);
static bool amiga_dt_sound_redraw(struct content *c,
		struct content_redraw_data *data, const struct rect *clip,
		const struct redraw_context *ctx);
static nserror amiga_dt_sound_open(struct content *c, struct browser_window *bw,
		struct content *page, struct object_params *params);
static nserror amiga_dt_sound_clone(const struct content *old, struct content **newc);
static content_type amiga_dt_sound_content_type(void);

static const content_handler amiga_dt_sound_content_handler = {
	.create = amiga_dt_sound_create,
	.data_complete = amiga_dt_sound_convert,
	.destroy = amiga_dt_sound_destroy,
	.redraw = amiga_dt_sound_redraw,
	.open = amiga_dt_sound_open,
	.clone = amiga_dt_sound_clone,
	.type = amiga_dt_sound_content_type,
	.no_share = false,
};


static void amiga_dt_sound_play(Object *dto)
{
	NSLOG(netsurf, INFO, "Playing...");
	IDoMethod(dto, DTM_TRIGGER, NULL, STM_PLAY, NULL);
}


nserror amiga_dt_sound_init(void)
{
	struct DataType *dt, *prevdt = NULL;
	lwc_string *type;
	nserror error;
	struct Node *node = NULL;

	while((dt = ObtainDataType(DTST_RAM, NULL,
			DTA_DataType, prevdt,
			DTA_GroupID, GID_SOUND,
			TAG_DONE)) != NULL)
	{
		ReleaseDataType(prevdt);
		prevdt = dt;

		do {
			node = ami_mime_from_datatype(dt, &type, node);

			if(node)
			{
				error = content_factory_register_handler(
					lwc_string_data(type), 
					&amiga_dt_sound_content_handler);

				if (error != NSERROR_OK)
					return error;
			}

		}while (node != NULL);

	}

	ReleaseDataType(prevdt);

	return NSERROR_OK;
}

nserror amiga_dt_sound_create(const content_handler *handler,
		lwc_string *imime_type, const struct http_parameter *params,
		llcache_handle *llcache, const char *fallback_charset,
		bool quirks, struct content **c)
{
	amiga_dt_sound_content *plugin;
	nserror error;

	NSLOG(netsurf, INFO, "amiga_dt_sound_create");

	plugin = calloc(1, sizeof(amiga_dt_sound_content));
	if (plugin == NULL)
		return NSERROR_NOMEM;

	error = content__init(&plugin->base, handler, imime_type, params,
			llcache, fallback_charset, quirks);
	if (error != NSERROR_OK) {
		free(plugin);
		return error;
	}

	*c = (struct content *) plugin;

	return NSERROR_OK;
}

bool amiga_dt_sound_convert(struct content *c)
{
	NSLOG(netsurf, INFO, "amiga_dt_sound_convert");

	amiga_dt_sound_content *plugin = (amiga_dt_sound_content *) c;
	int width = 50, height = 50;
	const uint8_t *data;
	size_t size;

	data = content__get_source_data(c, &size);

	plugin->dto = NewDTObject(NULL,
					DTA_SourceType, DTST_MEMORY,
					DTA_SourceAddress, data,
					DTA_SourceSize, size,
					DTA_GroupID, GID_SOUND,
					TAG_DONE);

	if(plugin->dto == NULL) return false;

	c->width = width;
	c->height = height;

	if(plugin->immediate == true) amiga_dt_sound_play(plugin->dto);

	content_set_ready(c);
	content_set_done(c);

	content_set_status(c, "");
	return true;
}

void amiga_dt_sound_destroy(struct content *c)
{
	amiga_dt_sound_content *plugin = (amiga_dt_sound_content *) c;

	NSLOG(netsurf, INFO, "amiga_dt_sound_destroy");

	DisposeDTObject(plugin->dto);

	return;
}

bool amiga_dt_sound_redraw(struct content *c,
		struct content_redraw_data *data, const struct rect *clip,
		const struct redraw_context *ctx)
{
	plot_style_t pstyle = {
		.fill_type = PLOT_OP_TYPE_SOLID,
		.fill_colour = 0xffffff,
		.stroke_colour = 0x000000,
		.stroke_width = plot_style_int_to_fixed(1),
	};
	struct rect rect;

	NSLOG(netsurf, INFO, "amiga_dt_sound_redraw");

	rect.x0 = data->x;
	rect.y0 = data->y;
	rect.x1 = data->x + data->width;
	rect.y1 = data->y + data->height;

	/* this should be some sort of play/stop control */

	ctx->plot->rectangle(ctx, &pstyle, &rect);

	return (ctx->plot->text(ctx,
				plot_style_font,
				data->x,
				data->y+20,
				lwc_string_data(content__get_mime_type(c)),
				lwc_string_length(content__get_mime_type(c))) == NSERROR_OK);

}


nserror amiga_dt_sound_open(struct content *c, struct browser_window *bw,
	struct content *page, struct object_params *params)
{
	amiga_dt_sound_content *plugin = (amiga_dt_sound_content *) c;
	struct object_param *param;

	NSLOG(netsurf, INFO, "amiga_dt_sound_open");

	plugin->immediate = false;

	if(params && (param = params->params))
	{
		do
		{
			NSLOG(netsurf, INFO, "%s = %s", param->name,
			      param->value);
			if((strcmp(param->name, "autoplay") == 0) &&
				(strcmp(param->value, "true") == 0)) plugin->immediate = true;
			if((strcmp(param->name, "autoStart") == 0) &&
				(strcmp(param->value, "1") == 0)) plugin->immediate = true;
			param = param->next;
		} while(param != NULL);
	}

	if(plugin->dto && (plugin->immediate == true))
		amiga_dt_sound_play(plugin->dto);

	return NSERROR_OK;
}


nserror amiga_dt_sound_clone(const struct content *old, struct content **newc)
{
	amiga_dt_sound_content *plugin;
	nserror error;

	NSLOG(netsurf, INFO, "amiga_dt_sound_clone");

	plugin = calloc(1, sizeof(amiga_dt_sound_content));
	if (plugin == NULL)
		return NSERROR_NOMEM;

	error = content__clone(old, &plugin->base);
	if (error != NSERROR_OK) {
		content_destroy(&plugin->base);
		return error;
	}

	/* We "clone" the old content by replaying conversion */
	if (old->status == CONTENT_STATUS_READY || 
			old->status == CONTENT_STATUS_DONE) {
		if (amiga_dt_sound_convert(&plugin->base) == false) {
			content_destroy(&plugin->base);
			return NSERROR_CLONE_FAILED;
		}
	}

	*newc = (struct content *) plugin;

	return NSERROR_OK;
}

content_type amiga_dt_sound_content_type(void)
{
	return CONTENT_PLUGIN;
}

#endif







netsurf-vince/pdf/frontends/amiga/file.c

/*
 * Copyright 2011 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <proto/asl.h>
#include <proto/dos.h>
#include <proto/exec.h>
#include <proto/icon.h>
#include <workbench/icon.h>

#include <string.h>

#include "utils/utils.h"
#include "utils/nsoption.h"
#include "utils/file.h"
#include "utils/messages.h"
#include "utils/nsurl.h"
#include "netsurf/browser_window.h"
#include "netsurf/content.h"
#include "content/content_factory.h"
#include "desktop/save_complete.h"
#include "desktop/save_pdf.h"
#include "desktop/save_text.h"

#include "amiga/gui.h"
#include "amiga/bitmap.h"
#include "amiga/download.h"
#include "amiga/file.h"
#include "amiga/filetype.h"
#include "amiga/icon.h"
#include "amiga/iff_dr2d.h"
#include "amiga/misc.h"
#include "amiga/save_pdf.h"
#include "amiga/theme.h"

static struct Hook aslhookfunc;

struct FileRequester *filereq;
struct FileRequester *savereq;

HOOKF(ULONG, ami_file_asl_mime_hook, struct FileRequester *, fr, struct AnchorPathOld *)
{
	char fname[1024];
	BOOL ret = FALSE;
	char *mt = NULL;
	lwc_string *lwc_mt = NULL;
	lwc_error lerror;
	content_type ct;

	if(msg->ap_Info.fib_DirEntryType > 0) return(TRUE);

	strcpy(fname,fr->fr_Drawer);
	AddPart(fname, msg->ap_Info.fib_FileName,1024);

  	mt = strdup(fetch_filetype(fname));
	lerror = lwc_intern_string(mt, strlen(mt), &lwc_mt);
	if (lerror != lwc_error_ok)
		return FALSE;

	ct = content_factory_type_from_mime_type(lwc_mt);
	lwc_string_unref(lwc_mt);

	if(ct != CONTENT_NONE) ret = TRUE;

	free(mt);
	return ret;
}

void ami_file_open(struct gui_window_2 *gwin)
{
	char *temp;
	nsurl *url;

	if(AslRequestTags(filereq,
			ASLFR_TitleText, messages_get("NetSurf"),
			ASLFR_Window, ami_gui2_get_window(gwin),
			ASLFR_SleepWindow, TRUE,
			ASLFR_Screen, ami_gui_get_screen(),
			ASLFR_DoSaveMode, FALSE,
			ASLFR_RejectIcons, TRUE,
			ASLFR_FilterFunc, &aslhookfunc,
			TAG_DONE))
	{
		if((temp = malloc(1024)))
		{
			strlcpy(temp, filereq->fr_Drawer, 1024);
			AddPart(temp, filereq->fr_File, 1024);

			if (netsurf_path_to_nsurl(temp, &url) != NSERROR_OK) {
				amiga_warn_user("NoMemory", 0);
			} else {
				browser_window_navigate(ami_gui2_get_browser_window(gwin),
					url,
					NULL,
					BW_NAVIGATE_HISTORY,
					NULL,
					NULL,
					NULL);
				nsurl_unref(url);
			}

			free(temp);
		}
	}
}

static void ami_file_set_type(const char *path, lwc_string *mime_type)
{
	content_type type = content_factory_type_from_mime_type(mime_type);
	const char *default_type;

	switch(type) {
		case CONTENT_HTML:
			default_type = "html";
			break;
		default:
			default_type = NULL;
			break;
	}

	if (default_type != NULL) {
		struct DiskObject *dobj = NULL;

		dobj = GetIconTags(NULL,ICONGETA_GetDefaultName,default_type,
				    ICONGETA_GetDefaultType,WBPROJECT,
				    TAG_DONE);		
			    
		PutIconTags(path, dobj,
				 ICONPUTA_NotifyWorkbench, TRUE, TAG_DONE);
	}
}

void ami_file_save(int type, char *fname, struct Window *win,
		struct hlcache_handle *object, struct hlcache_handle *favicon,
		struct browser_window *bw)
{
	BPTR lock, fh;
	const uint8_t *source_data;
	char *selection;
	size_t source_size;
	struct bitmap *bm;

	ami_update_pointer(win, GUI_POINTER_WAIT);

	if(ami_download_check_overwrite(fname, win, 0)) {
		switch(type) {
			case AMINS_SAVE_SOURCE:
				source_data = content_get_source_data(object, &source_size);
				if(source_data) {
					BPTR fh;
					if((fh = FOpen(fname, MODE_NEWFILE,0))) {
						FWrite(fh, source_data, 1, source_size);
						FClose(fh);
					}
				}
			break;

			case AMINS_SAVE_TEXT:
				save_as_text(object, fname);
			break;

			case AMINS_SAVE_COMPLETE:
				if((lock = CreateDir(fname))) {
					UnLock(lock);
					save_complete(object, fname, ami_file_set_type);
					amiga_icon_superimpose_favicon(fname, favicon, NULL);
				}
			break;

			case AMINS_SAVE_PDF:
#ifdef WITH_PDF_EXPORT
				if(save_as_pdf(object, fname))
					amiga_icon_superimpose_favicon(fname, favicon, "pdf");
#endif
			break;

			case AMINS_SAVE_IFF:
				if((bm = content_get_bitmap(object))) {
					ami_bitmap_set_url(bm, hlcache_handle_get_url(object));
					ami_bitmap_set_title(bm, content_get_title(object));
					amiga_bitmap_save(bm, fname, 0);
				}
#ifdef WITH_NS_SVG
				else if(ami_mime_compare(object, "svg") == true) {
					ami_save_svg(object, fname);
				}
#endif
			break;

			case AMINS_SAVE_SELECTION:
				selection = browser_window_get_selection(bw);
				if(selection) {
					fh = FOpen(fname, MODE_NEWFILE,0);
					if (fh) {
						FWrite(fh,
						       selection,
						       1,
						       strlen(selection));
						FClose(fh);
					}
					free(selection);
				}
			break;
		}
		if(object) SetComment(fname, nsurl_access(hlcache_handle_get_url(object)));
	}

	ami_update_pointer(win, GUI_POINTER_DEFAULT);
}

void ami_file_save_req(int type, struct gui_window_2 *gwin,
		struct hlcache_handle *object)
{
	char *fname = malloc(1024);
	char *initial_fname = NULL;
	char *fname_with_ext = NULL;
	bool strip_ext = true;

	if(object) {
		if(type == AMINS_SAVE_SOURCE) strip_ext = false;
		nsurl_nice(hlcache_handle_get_url(object), &initial_fname, strip_ext);
	}

	if(initial_fname != NULL) {
		fname_with_ext = malloc(strlen(initial_fname) + 5); /* 5 = .ext\0 */

		strcpy(fname_with_ext, initial_fname);

		switch(type)
		{
			case AMINS_SAVE_TEXT:
			case AMINS_SAVE_SELECTION:
				strcat(fname_with_ext, ".txt");
			break;
			case AMINS_SAVE_IFF:
				strcat(fname_with_ext, ".iff");
			break;
			case AMINS_SAVE_PDF:
				strcat(fname_with_ext, ".pdf");
			break;
			default:
			break;
		}

		if(initial_fname) free(initial_fname);
	}

	if(AslRequestTags(savereq,
			ASLFR_Window, ami_gui2_get_window(gwin),
			ASLFR_SleepWindow, TRUE,
			ASLFR_TitleText, messages_get("NetSurf"),
			ASLFR_Screen, ami_gui_get_screen(),
			ASLFR_InitialFile, fname_with_ext ? fname_with_ext : "",
			TAG_DONE))
	{
		strlcpy(fname, savereq->fr_Drawer, 1024);
		AddPart(fname, savereq->fr_File, 1024);

		ami_file_save(type, fname, ami_gui2_get_window(gwin), object,
			ami_gui_get_favicon(ami_gui2_get_gui_window(gwin)), ami_gui2_get_browser_window(gwin));
	}

	if(fname) free(fname);
	if(fname_with_ext) free(fname_with_ext);
}

void ami_file_req_init(void)
{
	const char *initial_dir = nsoption_charp(download_dir);
	Tag initial_dir_tag = ASLFR_InitialDrawer;

	if(initial_dir == NULL) initial_dir_tag = TAG_IGNORE;

	filereq = (struct FileRequester *)AllocAslRequest(ASL_FileRequest, NULL);
	savereq = (struct FileRequester *)AllocAslRequestTags(ASL_FileRequest,
							ASLFR_DoSaveMode, TRUE,
							ASLFR_RejectIcons, TRUE,
							initial_dir_tag, initial_dir,
							TAG_DONE);

	aslhookfunc.h_Entry = (void *)&ami_file_asl_mime_hook;
	aslhookfunc.h_SubEntry = NULL;
	aslhookfunc.h_Data = NULL;
}

void ami_file_req_free(void)
{
	FreeAslRequest(filereq);
	FreeAslRequest(savereq);
}
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/*
 * Copyright 2011 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */


struct hlcache_object;
struct selection;
struct gui_window_2;

extern struct FileRequester *filereq;
extern struct FileRequester *savereq;

enum {
	AMINS_SAVE_SOURCE,
	AMINS_SAVE_TEXT,
	AMINS_SAVE_COMPLETE,
	AMINS_SAVE_PDF,
	AMINS_SAVE_IFF,
	AMINS_SAVE_SELECTION,
};


void ami_file_req_init(void);
void ami_file_req_free(void);

void ami_file_open(struct gui_window_2 *gwin);
void ami_file_save_req(int type, struct gui_window_2 *gwin,
		struct hlcache_handle *object);
void ami_file_save(int type, char *fname, struct Window *win,
		struct hlcache_handle *object, struct hlcache_handle *favicon,
		struct browser_window *bw);
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/*
 * Copyright 2008, 2011 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include "amiga/os3support.h"

#include <stdlib.h>
#include <string.h>
#include <proto/icon.h>
#include <proto/dos.h>
#include <proto/datatypes.h>
#include <proto/exec.h>
#include <workbench/icon.h>

#include "netsurf/content.h"
#include "utils/log.h"
#include "utils/utils.h"

#include "amiga/filetype.h"
#include "amiga/object.h"

/**
 * filetype -- determine the MIME type of a local file
 */

static struct MinList *ami_mime_list = NULL;

struct ami_mime_entry
{
	lwc_string *mimetype;
	lwc_string *datatype;
	lwc_string *filetype;
	lwc_string *plugincmd;
};

enum
{
	AMI_MIME_MIMETYPE,
	AMI_MIME_DATATYPE,
	AMI_MIME_FILETYPE,
	AMI_MIME_PLUGINCMD
};

const char *fetch_filetype(const char *unix_path)
{
	static char mimetype[50];
	struct DiskObject *dobj = NULL;
	struct DataType *dtn;
	BOOL found = FALSE;
	lwc_string *lwc_mimetype;

	/* First, check if we appear to have an icon.
	   We'll just do a filename check here for quickness, although the
	   first word ought to be checked against WB_DISKMAGIC really. */

	if(strncmp(unix_path + strlen(unix_path) - 5, ".info", 5) == 0) {
		strcpy(mimetype,"image/x-amiga-icon");
		found = TRUE;
	}


	/* Secondly try getting a tooltype "MIMETYPE" and use that as the MIME type.
	    Will fail over to default icons if the file doesn't have a real icon. */

	if(!found) {
		if((dobj = GetIconTags(unix_path,ICONGETA_FailIfUnavailable,FALSE,
						TAG_DONE))) {
			STRPTR ttype = NULL;
			ttype = FindToolType(dobj->do_ToolTypes, "MIMETYPE");
			if(ttype) {
				strcpy(mimetype,ttype);
				found = TRUE;
			}
			FreeDiskObject(dobj);
		}
	}

	/* If that didn't work, use the MIME file and DataTypes */

	if(!found) {
		BPTR lock;
		if ((lock = Lock(unix_path, ACCESS_READ))) {
			if ((dtn = ObtainDataTypeA (DTST_FILE, (APTR)lock, NULL))) {
				if(ami_mime_from_datatype(dtn, &lwc_mimetype, NULL)) {
					strcpy(mimetype, lwc_string_data(lwc_mimetype));
					found = TRUE;
					ReleaseDataType(dtn);
				}
			}
			UnLock(lock);
		}
	}

	/* Have a quick check for file extensions (inc RISC OS filetype).
	 * Makes detection a little more robust, and some of the redirects
	 * caused by links in the SVN tree prevent NetSurf from reading the
	 * MIME type from the icon (step two, above).
	 */

	if((!found) || (strcmp("text/plain", mimetype) == 0))
	{
		if((strncmp(unix_path + strlen(unix_path) - 4, ".css", 4) == 0) ||
			(strncmp(unix_path + strlen(unix_path) - 4, ",f79", 4) == 0))
		{
			strcpy(mimetype,"text/css");
			found = TRUE;
		}

		if((strncmp(unix_path + strlen(unix_path) - 4, ".htm", 4) == 0) ||
			(strncmp(unix_path + strlen(unix_path) - 5, ".html", 5) == 0) ||
			(strncmp(unix_path + strlen(unix_path) - 4, ",faf", 4) == 0))
		{
			strcpy(mimetype,"text/html");
			found = TRUE;
		}
		if(strncmp(unix_path + strlen(unix_path) - 3, ".js", 3) == 0) {
			strcpy(mimetype,"application/javascript");
			found = TRUE;
		}
	}

	if(!found) strcpy(mimetype,"text/plain"); /* If all else fails */

	return mimetype;
}

const char *ami_content_type_to_file_type(content_type type)
{
	switch(type)
	{
		case CONTENT_HTML:
			return "html";
		break;

		case CONTENT_TEXTPLAIN:
			return "ascii";
		break;

		case CONTENT_CSS:
			return "css";
		break;

		case CONTENT_IMAGE:
			return "picture";
		break;

		default:
			return "project";	
		break;
	}
}

static void ami_mime_entry_free(void *nso)
{
	struct ami_mime_entry *mimeentry = (struct ami_mime_entry *)nso;

	if(mimeentry->mimetype) lwc_string_unref(mimeentry->mimetype);
	if(mimeentry->datatype) lwc_string_unref(mimeentry->datatype);
	if(mimeentry->filetype) lwc_string_unref(mimeentry->filetype);
	if(mimeentry->plugincmd) lwc_string_unref(mimeentry->plugincmd);
}

nserror ami_mime_init(const char *mimefile)
{
	lwc_error lerror;
	char buffer[256];
	BPTR fh = 0;
	struct RDArgs *rargs = NULL;
	CONST_STRPTR template = "MIMETYPE/A,DT=DATATYPE/K,TYPE=DEFICON/K,CMD=PLUGINCMD/K";
	long rarray[] = {0,0,0,0};
	struct nsObject *node;
	struct ami_mime_entry *mimeentry;

	NSLOG(netsurf, INFO, "mimetypes file: %s", mimefile);

	if(ami_mime_list == NULL)
		ami_mime_list = NewObjList();

	rargs = AllocDosObjectTags(DOS_RDARGS,TAG_DONE);
	if(rargs == NULL) return NSERROR_NOMEM;

	if((fh = FOpen(mimefile, MODE_OLDFILE, 0)))
	{
		while((FGets(fh, (STRPTR)&buffer, 256) != 0))
		{
			rargs->RDA_Source.CS_Buffer = (char *)&buffer;
			rargs->RDA_Source.CS_Length = 256;
			rargs->RDA_Source.CS_CurChr = 0;

			rargs->RDA_DAList = NULL;
			rargs->RDA_Buffer = NULL;
			rargs->RDA_BufSiz = 0;
			rargs->RDA_ExtHelp = NULL;
			rargs->RDA_Flags = 0;

			rarray[AMI_MIME_MIMETYPE] = 0;
			rarray[AMI_MIME_DATATYPE] = 0;
			rarray[AMI_MIME_FILETYPE] = 0;
			rarray[AMI_MIME_PLUGINCMD] = 0;

			if(ReadArgs(template, rarray, rargs))
			{
				if ((node = AddObject(ami_mime_list, AMINS_MIME))) {
					ObjectCallback(node, ami_mime_entry_free);
					mimeentry = calloc(1, sizeof(struct ami_mime_entry));
					node->objstruct = mimeentry;

					if(rarray[AMI_MIME_MIMETYPE])
					{
						lerror = lwc_intern_string((char *)rarray[AMI_MIME_MIMETYPE],
									strlen((char *)rarray[AMI_MIME_MIMETYPE]), &mimeentry->mimetype);
						if (lerror != lwc_error_ok)
							return NSERROR_NOMEM;
					}

					if(rarray[AMI_MIME_DATATYPE])
					{
						lerror = lwc_intern_string((char *)rarray[AMI_MIME_DATATYPE],
									strlen((char *)rarray[AMI_MIME_DATATYPE]), &mimeentry->datatype);
						if (lerror != lwc_error_ok)
							return NSERROR_NOMEM;
					}

					if(rarray[AMI_MIME_FILETYPE])
					{
						lerror = lwc_intern_string((char *)rarray[AMI_MIME_FILETYPE],
									strlen((char *)rarray[AMI_MIME_FILETYPE]), &mimeentry->filetype);
						if (lerror != lwc_error_ok)
							return NSERROR_NOMEM;
					}

					if(rarray[AMI_MIME_PLUGINCMD])
					{
						lerror = lwc_intern_string((char *)rarray[AMI_MIME_PLUGINCMD],
									strlen((char *)rarray[AMI_MIME_PLUGINCMD]), &mimeentry->plugincmd);
						if (lerror != lwc_error_ok)
							return NSERROR_NOMEM;
					}
				}
				FreeArgs(rargs);
			}
		}
		FClose(fh);
	}
	FreeDosObject(DOS_RDARGS, rargs);

	return NSERROR_OK;
}

void ami_mime_free(void)
{
	ami_mime_dump();
	FreeObjList(ami_mime_list);
}

/**
 * Return next matching MIME entry
 *
 * \param search lwc_string to search for (or NULL for all)
 * \param type of value being searched for (AMI_MIME_#?)
 * \param start_node node to continue search (updated on exit)
 * \return entry or NULL if no match
 */

static struct ami_mime_entry *ami_mime_entry_locate(lwc_string *search,
		int type, struct Node **start_node)
{
	struct nsObject *node;
	struct nsObject *nnode;
	struct ami_mime_entry *mimeentry;
	lwc_error lerror;
	bool ret = false;

	if(IsMinListEmpty(ami_mime_list)) return NULL;

	if(*start_node)
	{
		node = (struct nsObject *)GetSucc(*start_node);
		if(node == NULL) return NULL;
	}
	else
	{
		node = (struct nsObject *)GetHead((struct List *)ami_mime_list);
	}

	do
	{
		nnode=(struct nsObject *)GetSucc((struct Node *)node);
		mimeentry = node->objstruct;

		lerror = lwc_error_ok;

		switch(type)
		{
			case AMI_MIME_MIMETYPE:
				if(search != NULL)
					lerror = lwc_string_isequal(mimeentry->mimetype, search, &ret);
				else if(mimeentry->mimetype != NULL)
					ret = true;
			break;

			case AMI_MIME_DATATYPE:
				if(search != NULL)
					lerror = lwc_string_isequal(mimeentry->datatype, search, &ret);
				else if(mimeentry->datatype != NULL)
					ret = true;
			break;

			case AMI_MIME_FILETYPE:
				if(search != NULL)
					lerror = lwc_string_isequal(mimeentry->filetype, search, &ret);
				else if(mimeentry->filetype != NULL)
					ret = true;
			break;

			case AMI_MIME_PLUGINCMD:
				if(search != NULL)
					lerror = lwc_string_isequal(mimeentry->plugincmd, search, &ret);
				else if(mimeentry->plugincmd != NULL)
					ret = true;
			break;
		}

		if((lerror == lwc_error_ok) && (ret == true))
			break;

	} while((node=nnode));

	*start_node = (struct Node *)node;

	if(ret == true) return mimeentry;
		else return NULL;
}


static APTR ami_mime_guess_add_datatype(struct DataType *dt, lwc_string **lwc_mimetype)
{
	struct nsObject *node;
	char mimetype[100];
	char *dt_name_lwr = NULL;
	struct ami_mime_entry *mimeentry;
	lwc_error lerror;
	struct DataTypeHeader *dth = dt->dtn_Header;
	char *p;

	node = AddObject(ami_mime_list, AMINS_MIME);
	if(node == NULL) return NULL;

	mimeentry = calloc(1, sizeof(struct ami_mime_entry));
	if(mimeentry == NULL) return NULL;

	node->objstruct = mimeentry;
	ObjectCallback(node, ami_mime_entry_free);

	lerror = lwc_intern_string(dth->dth_Name, strlen(dth->dth_Name), &mimeentry->datatype);
	if (lerror != lwc_error_ok)
		return NULL;

	dt_name_lwr = strdup(dth->dth_Name);
	if(dt_name_lwr == NULL) return NULL;

	strlwr(dt_name_lwr);
	p = dt_name_lwr;

	while(*p != '\0')
	{
		if(*p == ' ') *p = '-';
		if(*p == '/') *p = '-';
		p++;
	}

	switch(dth->dth_GroupID)
	{
		case GID_TEXT:
		case GID_DOCUMENT:
			if(strcmp("ascii", dt_name_lwr)==0)
			{
				strcpy(mimetype,"text/plain");
			}
			else
			{
				sprintf(mimetype,"text/%s", dt_name_lwr);
			}
		break;
		case GID_SOUND:
		case GID_INSTRUMENT:
		case GID_MUSIC:
			sprintf(mimetype,"audio/%s", dt_name_lwr);
		break;
		case GID_PICTURE:
			if(strcmp("sprite", dt_name_lwr)==0)
			{
				strcpy(mimetype,"image/x-riscos-sprite");
			}
			else
			{
				sprintf(mimetype,"image/%s", dt_name_lwr);
			}
		break;
		case GID_ANIMATION:
		case GID_MOVIE:
			sprintf(mimetype,"video/%s", dt_name_lwr);
		break;
		case GID_SYSTEM:
		default:
			if(strcmp("directory", dt_name_lwr)==0)
			{
				strcpy(mimetype,"application/x-netsurf-directory");
			}
			else if(strcmp("binary", dt_name_lwr)==0)
			{
				strcpy(mimetype,"application/octet-stream");
			}
			else sprintf(mimetype,"application/%s", dt_name_lwr);
		break;
	}

	lerror = lwc_intern_string(mimetype, strlen(mimetype), &mimeentry->mimetype);
	if (lerror != lwc_error_ok)
		return NULL;

	*lwc_mimetype = mimeentry->mimetype;

	lerror = lwc_intern_string(dt_name_lwr, strlen(dt_name_lwr), &mimeentry->filetype);
	if (lerror != lwc_error_ok)
		return NULL;

	free(dt_name_lwr);
	return node;
}

/**
 * Return a MIME Type matching a DataType
 *
 * \param dt a DataType structure
 * \param mimetype lwc_string to hold the MIME type
 * \param start_node node to feed back in to continue search
 * \return node or NULL if no match
 */

struct Node *ami_mime_from_datatype(struct DataType *dt,
		lwc_string **mimetype, struct Node *start_node)
{
	struct DataTypeHeader *dth;
	struct Node *node;
	struct ami_mime_entry *mimeentry;
	lwc_string *dt_name;
	lwc_error lerror;

	if(dt == NULL) return NULL;

	dth = dt->dtn_Header;
	lerror = lwc_intern_string(dth->dth_Name, strlen(dth->dth_Name), &dt_name);
	if (lerror != lwc_error_ok)
		return NULL;

	node = start_node;
	mimeentry = ami_mime_entry_locate(dt_name, AMI_MIME_DATATYPE, &node);
	lwc_string_unref(dt_name);

	if(mimeentry != NULL)
	{
		*mimetype = mimeentry->mimetype;
		return (struct Node *)node;
	}
	else
	{
		if(start_node == NULL)
		{
			/* If there are no matching entries in the file, guess */
			return ami_mime_guess_add_datatype(dt, mimetype);
		}
		else
		{
			return NULL;
		}
	}
}

/**
 * Return the DefIcons type matching a MIME type
 *
 * \param mimetype lwc_string MIME type
 * \param filetype ptr to lwc_string to hold DefIcons type
 * \param start_node node to feed back in to continue search
 * \return node or NULL if no match
 */

struct Node *ami_mime_to_filetype(lwc_string *mimetype,
		lwc_string **filetype, struct Node *start_node)
{
	struct Node *node;
	struct ami_mime_entry *mimeentry;

	node = start_node;
	mimeentry = ami_mime_entry_locate(mimetype, AMI_MIME_MIMETYPE, &node);

	if(mimeentry != NULL)
	{
		*filetype = mimeentry->filetype;
		return (struct Node *)node;
	}
	else
	{
		return NULL;
	}
}

const char *ami_mime_content_to_filetype(struct hlcache_handle *c)
{
	struct Node *node;
	lwc_string *filetype;
	lwc_string *mimetype;

	mimetype = content_get_mime_type(c);

	node = ami_mime_to_filetype(mimetype, &filetype, NULL);

	if(node && (filetype != NULL))
		return lwc_string_data(filetype);
	else
		return ami_content_type_to_file_type(content_get_type(c));
}

/**
 * Return all MIME types containing a plugincmd
 *
 * \param mimetype ptr to lwc_string MIME type
 * \param start_node node to feed back in to continue search
 * \return node or NULL if no match
 */

struct Node *ami_mime_has_cmd(lwc_string **mimetype, struct Node *start_node)
{
	struct Node *node;
	struct ami_mime_entry *mimeentry;

	node = start_node;
	mimeentry = ami_mime_entry_locate(NULL, AMI_MIME_PLUGINCMD, &node);

	if(mimeentry != NULL)
	{
		*mimetype = mimeentry->mimetype;
		return (struct Node *)node;
	}
	else
	{
		return NULL;
	}
}

/**
 * Return the plugincmd matching a MIME type
 *
 * \param mimetype lwc_string MIME type
 * \param plugincmd ptr to lwc_string to hold plugincmd
 * \param start_node node to feed back in to continue search
 * \return node or NULL if no match
 */

static struct Node *ami_mime_to_plugincmd(lwc_string *mimetype,
		lwc_string **plugincmd, struct Node *start_node)
{
	struct Node *node;
	struct ami_mime_entry *mimeentry;

	node = start_node;
	mimeentry = ami_mime_entry_locate(mimetype, AMI_MIME_MIMETYPE, &node);

	if(mimeentry != NULL)
	{
		*plugincmd = mimeentry->plugincmd;
		return (struct Node *)node;
	}
	else
	{
		return NULL;
	}
}

lwc_string *ami_mime_content_to_cmd(struct hlcache_handle *c)
{
	struct Node *node;
	lwc_string *plugincmd;
	lwc_string *mimetype;

	mimetype = content_get_mime_type(c);

	node = ami_mime_to_plugincmd(mimetype,
		&plugincmd, NULL);

	if(node && (plugincmd != NULL)) return plugincmd;
		else return NULL;
}

/**
 * Compare the MIME type of an hlcache_handle to a DefIcons type
 */

bool ami_mime_compare(struct hlcache_handle *c, const char *type)
{
	bool ret = false;
	lwc_error lerror;
	lwc_string *filetype;
	lwc_string *mime_filetype;
	lwc_string *mime = content_get_mime_type(c);

	if(ami_mime_to_filetype(mime, &mime_filetype, NULL) == NULL)
		return false;

	lerror = lwc_intern_string(type, strlen(type), &filetype);
	if (lerror != lwc_error_ok)
		return false;

	lerror = lwc_string_isequal(filetype, mime_filetype, &ret);
	if (lerror != lwc_error_ok)
		return false;

	lwc_string_unref(filetype);

	return ret;
}


void ami_mime_dump(void)
{
	struct Node *node = NULL;
	struct ami_mime_entry *mimeentry;

	while((mimeentry = ami_mime_entry_locate(NULL, AMI_MIME_MIMETYPE, &node))) {
		NSLOG(netsurf, INFO, "%s DT=\"%s\" TYPE=\"%s\" CMD=\"%s\"",
		      mimeentry->mimetype ? lwc_string_data(mimeentry->mimetype) : "",
		      mimeentry->datatype ? lwc_string_data(mimeentry->datatype) : "",
		      mimeentry->filetype ? lwc_string_data(mimeentry->filetype) : "",
		      mimeentry->plugincmd ? lwc_string_data(mimeentry->plugincmd) : "");
	};
}
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/*
 * Copyright 2010 - 2011 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef AMIGA_FILETYPE_H
#define AMIGA_FILETYPE_H

#include <stdbool.h>
#include <libwapcaplet/libwapcaplet.h>
#include <datatypes/datatypes.h>

#include "netsurf/content_type.h"
#include "utils/errors.h"

struct hlcache_handle;
struct ami_mime_entry;

const char *fetch_filetype(const char *unix_path);

nserror ami_mime_init(const char *mimefile);
void ami_mime_free(void);
void ami_mime_dump(void);

struct Node *ami_mime_from_datatype(struct DataType *dt,
		lwc_string **mimetype, struct Node *start_node);
struct Node *ami_mime_to_filetype(lwc_string *mimetype,
		lwc_string **filetype, struct Node *start_node);

const char *ami_mime_content_to_filetype(struct hlcache_handle *c);
lwc_string *ami_mime_content_to_cmd(struct hlcache_handle *c);

struct Node *ami_mime_has_cmd(lwc_string **mimetype, struct Node *start_node);

bool ami_mime_compare(struct hlcache_handle *c, const char *type);

/* deprecated */
const char *ami_content_type_to_file_type(content_type type);

#endif







netsurf-vince/pdf/frontends/amiga/font.c

/*
 * Copyright 2008 - 2016 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include "amiga/os3support.h"

#include <proto/diskfont.h>
#include <proto/exec.h>
#include <proto/graphics.h>

#include "utils/log.h"
#include "utils/nsoption.h"
#include "netsurf/browser.h"
#include "netsurf/layout.h"

#include "amiga/font.h"
#include "amiga/font_bullet.h"
#include "amiga/font_diskfont.h"
#include "amiga/font_scan.h"

static ULONG ami_devicedpi = 72;
static ULONG ami_xdpi = 72;

ULONG ami_font_dpi_get_devicedpi(void)
{
	return (ami_xdpi << 16) | ami_devicedpi;
}

ULONG ami_font_dpi_get_xdpi(void)
{
	return ami_xdpi;
}

void ami_font_setdevicedpi(int id)
{
	DisplayInfoHandle dih;
	struct DisplayInfo dinfo;

	if(nsoption_bool(bitmap_fonts) == true) {
		NSLOG(netsurf, INFO,
		      "WARNING: Using diskfont.library for text. Forcing DPI to 72.");
		nsoption_set_int(screen_ydpi, 72);
	}

	ULONG ydpi = nsoption_int(screen_ydpi);
	ULONG xdpi = nsoption_int(screen_ydpi);
	browser_set_dpi(nsoption_int(screen_ydpi));

	if(id && (nsoption_int(monitor_aspect_x) != 0) && (nsoption_int(monitor_aspect_y) != 0))
	{
		if((dih = FindDisplayInfo(id)))
		{
			if(GetDisplayInfoData(dih, &dinfo, sizeof(struct DisplayInfo),
				DTAG_DISP, 0))
			{
				int xres = dinfo.Resolution.x;
				int yres = dinfo.Resolution.y;

				if((nsoption_int(monitor_aspect_x) != 4) || (nsoption_int(monitor_aspect_y) != 3))
				{
					/* AmigaOS sees 4:3 modes as square in the DisplayInfo database,
					 * so we correct other modes to "4:3 equiv" here. */
					xres = (xres * nsoption_int(monitor_aspect_x)) / 4;
					yres = (yres * nsoption_int(monitor_aspect_y)) / 3;
				}

				xdpi = (yres * ydpi) / xres;

				NSLOG(netsurf, INFO,
				      "XDPI = %ld, YDPI = %ld (DisplayInfo resolution %d x %d, corrected %d x %d)",
				      xdpi,
				      ydpi,
				      dinfo.Resolution.x,
				      dinfo.Resolution.y,
				      xres,
				      yres);
			}
		}
	}

	ami_xdpi = xdpi;
	ami_devicedpi = (xdpi << 16) | ydpi;
}

/* The below are simple font routines which should not be used for page rendering */

struct TextFont *ami_font_open_disk_font(struct TextAttr *tattr)
{
	struct TextFont *tfont = OpenDiskFont(tattr);
	return tfont;
}

void ami_font_close_disk_font(struct TextFont *tfont)
{
	CloseFont(tfont);
}

/* Font initialisation */
void ami_font_init(void)
{
	if(nsoption_bool(bitmap_fonts) == false) {
		ami_font_bullet_init();
	} else {
		ami_font_diskfont_init();
	}
}

void ami_font_fini(void)
{
	if(nsoption_bool(bitmap_fonts) == false) {
		ami_font_bullet_fini();
	} else {
		ami_font_diskfont_fini();
	}
}

/* Stub entry points */
static nserror ami_font_width(const plot_font_style_t *fstyle,
		const char *string, size_t length,
		int *width)
{
	if(__builtin_expect(ami_nsfont == NULL, 0)) return false;
	return ami_nsfont->width(fstyle, string, length, width);
}

static nserror ami_font_position(const plot_font_style_t *fstyle,
		const char *string, size_t length,
		int x, size_t *char_offset, int *actual_x)
{
	if(__builtin_expect(ami_nsfont == NULL, 0)) return false;
	return ami_nsfont->posn(fstyle, string, length, x, char_offset, actual_x);
}

static nserror ami_font_split(const plot_font_style_t *fstyle,
		const char *string, size_t length,
		int x, size_t *char_offset, int *actual_x)
{
	if(__builtin_expect(ami_nsfont == NULL, 0)) return false;
	return ami_nsfont->split(fstyle, string, length, x, char_offset, actual_x);
}

static struct gui_layout_table layout_table = {
	.width = ami_font_width,
	.position = ami_font_position,
	.split = ami_font_split,
};

struct gui_layout_table *ami_layout_table = &layout_table;







netsurf-vince/pdf/frontends/amiga/font.h

/*
 * Copyright 2008, 2009, 2012, 2016 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef AMIGA_FONT_H
#define AMIGA_FONT_H

#include "netsurf/plotters.h"
#include "utils/errors.h"
#include <graphics/rastport.h>
#include <graphics/text.h>

void ami_font_init(void);
void ami_font_fini(void);

/* DPI stuff */
void ami_font_setdevicedpi(int id);
ULONG ami_font_dpi_get_devicedpi(void);
ULONG ami_font_dpi_get_xdpi(void);

/* Simple diskfont functions for graphics.library use (not page rendering) */
struct TextFont *ami_font_open_disk_font(struct TextAttr *tattr);
void ami_font_close_disk_font(struct TextFont *tfont);

/* Font engine tables */
struct ami_font_functions {
	nserror (*width)(const plot_font_style_t *fstyle,
			const char *string, size_t length,
			int *width);

	nserror (*posn)(const plot_font_style_t *fstyle,
			const char *string, size_t length,
			int x, size_t *char_offset, int *actual_x);

	nserror (*split)(const plot_font_style_t *fstyle,
			const char *string, size_t length,
			int x, size_t *char_offset, int *actual_x);

	ULONG (*text)(struct RastPort *rp, const char *string,
			ULONG length, const plot_font_style_t *fstyle,
			ULONG x, ULONG y, bool aa);
};

const struct ami_font_functions *ami_nsfont;

extern struct gui_layout_table *ami_layout_table;

#endif








netsurf-vince/pdf/frontends/amiga/font_bullet.c

/*
 * Copyright 2008 - 2019 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Amiga font handling implementation
 */

#include "amiga/os3support.h"

#include <stdlib.h>

#ifndef __amigaos4__
#include <proto/bullet.h>
#endif
#include <proto/diskfont.h>
#include <proto/exec.h>
#include <proto/graphics.h>
#include <proto/utility.h>

#include <diskfont/diskfonttag.h>
#include <diskfont/oterrors.h>

#include "utils/log.h"
#include "utils/nsoption.h"
#include "utils/utf8.h"
#include "utils/utils.h"

#include "amiga/memory.h"
#include "amiga/misc.h"
#include "amiga/font.h"
#include "amiga/font_bullet.h"
#include "amiga/font_cache.h"
#include "amiga/font_scan.h"


#define NSA_UNICODE_FONT PLOT_FONT_FAMILY_COUNT

#define NSA_NORMAL 0
#define NSA_ITALIC 1
#define NSA_BOLD 2
#define NSA_BOLDITALIC 3
#define NSA_OBLIQUE 4
#define NSA_BOLDOBLIQUE 6

#define NSA_VALUE_BOLDX (1 << 12)
#define NSA_VALUE_BOLDY 0
#define NSA_VALUE_SHEARSIN (1 << 14)
#define NSA_VALUE_SHEARCOS (1 << 16)

#define NSA_FONT_EMWIDTH(s) (s / PLOT_STYLE_SCALE) * (ami_font_dpi_get_xdpi() / 72.0)

const uint16 sc_table[] = {
		0x0061, 0x1D00, /* a */
		0x0062, 0x0299, /* b */
		0x0063, 0x1D04, /* c */
		0x0064, 0x1D05, /* d */
		0x0065, 0x1D07, /* e */
		0x0066, 0xA730, /* f */
		0x0067, 0x0262, /* g */
		0x0068, 0x029C, /* h */
		0x0069, 0x026A, /* i */
		0x006A, 0x1D0A, /* j */
		0x006B, 0x1D0B, /* k */
		0x006C, 0x029F, /* l */
		0x006D, 0x1D0D, /* m */
		0x006E, 0x0274, /* n */
		0x006F, 0x1D0F, /* o */
		0x0070, 0x1D18, /* p */
		0x0071, 0xA7AF, /* q */
		0x0072, 0x0280, /* r */
		0x0073, 0xA731, /* s */
		0x0074, 0x1D1B, /* t */
		0x0075, 0x1D1C, /* u */
		0x0076, 0x1D20, /* v */
		0x0077, 0x1D21, /* w */
		0x0078, 0xA7EF, /* x (proposed) (Adobe codepoint 0xF778) */
		0x0079, 0x028F, /* y */
		0x007A, 0x1D22, /* z */

		0x00C6, 0x1D01, /* ae */
		0x0153, 0x0276, /* oe */

#if 0
/* TODO: fill in the non-small caps character ids for these */
		0x0000, 0x1D03, /* barred b */
		0x0000, 0x0281, /* inverted r */
		0x0000, 0x1D19, /* reversed r */
		0x0000, 0x1D1A, /* turned r */
		0x0000, 0x029B, /* g with hook */
		0x0000, 0x1D06, /* eth Ð */
		0x0000, 0x1D0C, /* l with stroke */
		0x0000, 0xA7FA, /* turned m */
		0x0000, 0x1D0E, /* reversed n */
		0x0000, 0x1D10, /* open o */
		0x0000, 0x1D15, /* ou */
		0x0000, 0x1D23, /* ezh */
		0x0000, 0x1D26, /* gamma */
		0x0000, 0x1D27, /* lamda */
		0x0000, 0x1D28, /* pi */
		0x0000, 0x1D29, /* rho */
		0x0000, 0x1D2A, /* psi */
		0x0000, 0x1D2B, /* el */
		0x0000, 0xA776, /* rum */

		0x0000, 0x1DDB, /* combining g */
		0x0000, 0x1DDE, /* combining l */
		0x0000, 0x1DDF, /* combining m */
		0x0000, 0x1DE1, /* combining n */
		0x0000, 0x1DE2, /* combining r */

		0x0000, 0x1DA6, /* modifier i */
		0x0000, 0x1DA7, /* modifier i with stroke */
		0x0000, 0x1DAB, /* modifier l */
		0x0000, 0x1DB0, /* modifier n */
		0x0000, 0x1DB8, /* modifier u */
#endif
		0, 0};

static lwc_string *glypharray[0xffff + 1];

static struct List ami_diskfontlib_list;

static inline int32 ami_font_plot_glyph(struct OutlineFont *ofont, struct RastPort *rp,
		uint16 *restrict char1, uint16 *restrict char2, uint32 x, uint32 y, uint32 emwidth, bool aa);
static inline int32 ami_font_width_glyph(struct OutlineFont *ofont, 
		const uint16 *restrict char1, const uint16 *restrict char2, uint32 emwidth);
static struct OutlineFont *ami_open_outline_font(const plot_font_style_t *fstyle,
		const uint16 *codepoint);
static inline ULONG ami_font_unicode_width(const char *string, ULONG length,
		const plot_font_style_t *fstyle, ULONG x, ULONG y, bool aa);

static inline int amiga_nsfont_utf16_char_length(const uint16 *char1)
{
	if (__builtin_expect(((*char1 < 0xD800) || (0xDBFF < *char1)), 1)) {
		return 1;
	} else {
		return 2;
	}
}

static inline uint32 amiga_nsfont_decode_surrogate(const uint16 *char1)
{
	if(__builtin_expect((amiga_nsfont_utf16_char_length(char1) == 2), 0)) {
		return ((uint32)char1[0] << 10) + char1[1] - 0x35FDC00;
	} else {
		return (uint32)*char1;
	}
}

static nserror amiga_nsfont_width(const plot_font_style_t *fstyle,
		const char *string, size_t length,
		int *width)
{
	*width = ami_font_unicode_width(string, length, fstyle, 0, 0, false);

	if(*width <= 0) {
		*width = length; /* fudge */
	}

	return NSERROR_OK;
}

/**
 * Find the position in a string where an x coordinate falls.
 *
 * \param  fstyle       style for this text
 * \param  string       UTF-8 string to measure
 * \param  length       length of string
 * \param  x            x coordinate to search for
 * \param  char_offset  updated to offset in string of actual_x, [0..length]
 * \param  actual_x     updated to x coordinate of character closest to x
 * \return  true on success, false on error and error reported
 */

static nserror amiga_nsfont_position_in_string(const plot_font_style_t *fstyle,
		const char *string, size_t length,
		int x, size_t *char_offset, int *actual_x)
{
	uint16 *utf16 = NULL, *outf16 = NULL;
	uint16 *utf16next = NULL;
	struct OutlineFont *ofont, *ufont = NULL;
	int tx = 0;
	uint32 utf8_pos = 0;
	int utf16charlen;
	ULONG emwidth = (ULONG)NSA_FONT_EMWIDTH(fstyle->size);
	int32 tempx;

	if(utf8_to_enc(string,"UTF-16",length,(char **)&utf16) != NSERROR_OK) return NSERROR_INVALID;
	outf16 = utf16;
	if(!(ofont = ami_open_outline_font(fstyle, 0))) return NSERROR_INVALID;

	*char_offset = 0;
	*actual_x = 0;

	while (utf8_pos < length) {
		utf16charlen = amiga_nsfont_utf16_char_length(utf16);
		utf16next = &utf16[utf16charlen];

		tempx = ami_font_width_glyph(ofont, utf16, utf16next, emwidth);

		if (tempx == 0) {
			if (ufont == NULL)
				ufont = ami_open_outline_font(fstyle, utf16);

			if (ufont)
				tempx = ami_font_width_glyph(ufont, utf16,
						utf16next, emwidth);
		}

		tx += tempx;
		utf16 = utf16next;
		utf8_pos = utf8_next(string, length, utf8_pos);

		if(tx < x) {
			*actual_x = tx;
			*char_offset = utf8_pos;
		} else {
			if((x - *actual_x) > (tx - x)) {
				*actual_x = tx;
				*char_offset = utf8_pos;
			}
			free(outf16);
			return NSERROR_OK;
		}
	}

	*actual_x = tx;
	*char_offset = length;

	free(outf16);
	return NSERROR_OK;
}


/**
 * Find where to split a string to make it fit a width.
 *
 * \param  fstyle       style for this text
 * \param  string       UTF-8 string to measure
 * \param  length       length of string
 * \param  x            width available
 * \param  char_offset  updated to offset in string of actual_x, [1..length]
 * \param  actual_x     updated to x coordinate of character closest to x
 * \return  true on success, false on error and error reported
 *
 * On exit, char_offset indicates first character after split point.
 *
 * Note: char_offset of 0 should never be returned.
 *
 * Returns:
 * char_offset giving split point closest to x, where actual_x <= x
 * else
 * char_offset giving split point closest to x, where actual_x > x
 *
 * Returning char_offset == length means no split possible
 */

static nserror amiga_nsfont_split(const plot_font_style_t *fstyle,
		const char *string, size_t length,
		int x, size_t *char_offset, int *actual_x)
{
	uint16 *utf16_str = NULL;
	const uint16 *utf16 = NULL;
	const uint16 *utf16next = NULL;
	struct OutlineFont *ofont, *ufont = NULL;
	int tx = 0;
	uint32 utf8_pos = 0;
	int32 tempx = 0;
	ULONG emwidth = (ULONG)NSA_FONT_EMWIDTH(fstyle->size);

	/* Get utf16 conversion of string for glyph measuring routines */
	if (utf8_to_enc(string, "UTF-16", length, (char **)&utf16_str) !=
			NSERROR_OK)
		return NSERROR_INVALID;

	utf16 = utf16_str;
	if (!(ofont = ami_open_outline_font(fstyle, 0)))
		return NSERROR_INVALID;

	*char_offset = 0;
	*actual_x = 0;

	if (*utf16 == 0xFEFF) utf16++;

	while (utf8_pos < length) {
		if ((*utf16 < 0xD800) || (0xDBFF < *utf16))
			utf16next = utf16 + 1;
		else
			utf16next = utf16 + 2;

		tempx = ami_font_width_glyph(ofont, utf16, utf16next, emwidth);

		if (tempx == 0) {
			if (ufont == NULL)
				ufont = ami_open_outline_font(fstyle, utf16);

			if (ufont)
				tempx = ami_font_width_glyph(ufont, utf16,
						utf16next, emwidth);
		}

		/* Check whether we have a space */
		if (*(string + utf8_pos) == ' ') {
			/* Got a space */
			*actual_x = tx;
			*char_offset = utf8_pos;
		}

		tx += tempx;
		if ((x < tx) && (*char_offset != 0)) {
			/* Reached available width, and a space was found;
			 * split there. */
			free(utf16_str);
			return NSERROR_OK;
		}

		utf16 = utf16next;
		utf8_pos = utf8_next(string, length, utf8_pos);
	}

	free(utf16_str);

	/* No spaces to split at, or everything fits */
	assert(*char_offset == 0 || x >= tx);

	*char_offset = length;
	*actual_x = tx;
	return NSERROR_OK;
}

/**
 * Search for a font in the list and load from disk if not present
 */
static struct ami_font_cache_node *ami_font_open(const char *font, bool critical)
{
	if(font == NULL) {
		NSLOG(netsurf, INFO, "Requested NULL font");
		return NULL;
	}

	struct ami_font_cache_node *nodedata = ami_font_cache_locate(font);
	if(nodedata) return nodedata;

	nodedata = ami_font_cache_alloc_entry(font);

	if(nodedata == NULL) {
		amiga_warn_user("NoMemory", "");
		return NULL;
	}

	nodedata->font = OpenOutlineFont(font, &ami_diskfontlib_list, OFF_OPEN);
	
	if(!nodedata->font)
	{
		NSLOG(netsurf, INFO, "Requested font not found: %s", font);
		if(critical == true) amiga_warn_user("CompError", font);
		free(nodedata);
		return NULL;
	}

	nodedata->bold = (char *)GetTagData(OT_BName, 0, nodedata->font->olf_OTagList);
	if(nodedata->bold)
		NSLOG(netsurf, INFO, "Bold font defined for %s is %s", font,
		      nodedata->bold);
	else
		NSLOG(netsurf, INFO,
		      "Warning: No designed bold font defined for %s", font);

	nodedata->italic = (char *)GetTagData(OT_IName, 0, nodedata->font->olf_OTagList);
	if(nodedata->italic)
		NSLOG(netsurf, INFO, "Italic font defined for %s is %s",
		      font, nodedata->italic);
	else
		NSLOG(netsurf, INFO,
		      "Warning: No designed italic font defined for %s", font);

	nodedata->bolditalic = (char *)GetTagData(OT_BIName, 0, nodedata->font->olf_OTagList);
	if(nodedata->bolditalic)
		NSLOG(netsurf, INFO, "Bold-italic font defined for %s is %s",
		      font, nodedata->bolditalic);
	else
		NSLOG(netsurf, INFO,
		      "Warning: No designed bold-italic font defined for %s",
		      font);

	ami_font_cache_insert(nodedata, font);
	return nodedata;
}

/**
 * Open an outline font in the specified size and style
 *
 * \param fstyle font style structure
 * \param codepoint open a default font instead of the one specified by fstyle
 * \return outline font or NULL on error
 */
static struct OutlineFont *ami_open_outline_font(const plot_font_style_t *fstyle,
		const uint16 *codepoint)
{
	struct ami_font_cache_node *node;
	struct ami_font_cache_node *designed_node = NULL;
	struct OutlineFont *ofont;
	char *fontname;
	ULONG ysize;
	int tstyle = 0;
	plot_font_generic_family_t fontfamily;
	ULONG emboldenx = 0;
	ULONG emboldeny = 0;
	ULONG shearsin = 0;
	ULONG shearcos = (1 << 16);

	if(codepoint) fontfamily = NSA_UNICODE_FONT;
		else fontfamily = fstyle->family;

	switch(fontfamily)
	{
		case PLOT_FONT_FAMILY_SANS_SERIF:
			fontname = nsoption_charp(font_sans);
		break;
		case PLOT_FONT_FAMILY_SERIF:
			fontname = nsoption_charp(font_serif);
		break;
		case PLOT_FONT_FAMILY_MONOSPACE:
			fontname = nsoption_charp(font_mono);
		break;
		case PLOT_FONT_FAMILY_CURSIVE:
			fontname = nsoption_charp(font_cursive);
		break;
		case PLOT_FONT_FAMILY_FANTASY:
			fontname = nsoption_charp(font_fantasy);
		break;
		case NSA_UNICODE_FONT:
		default:
			if(__builtin_expect((amiga_nsfont_utf16_char_length(codepoint) == 2), 0)) {
				/* Multi-byte character */
				fontname = nsoption_charp(font_surrogate);
			} else {
				fontname = (char *)ami_font_scan_lookup(codepoint, glypharray);
			}
			if(fontname == NULL) return NULL;
		break;
	}

	node = ami_font_open(fontname, true);
	if(!node) return NULL;

	if (fstyle->flags & FONTF_OBLIQUE)
		tstyle = NSA_OBLIQUE;

	if (fstyle->flags & FONTF_ITALIC)
		tstyle = NSA_ITALIC;

	if (fstyle->weight >= 700)
		tstyle += NSA_BOLD;

	switch(tstyle)
	{
		case NSA_ITALIC:
			if(node->italic) designed_node = ami_font_open(node->italic, false);

			if(designed_node == NULL) {
				shearsin = NSA_VALUE_SHEARSIN;
				shearcos = NSA_VALUE_SHEARCOS;
			}
		break;

		case NSA_OBLIQUE:
			shearsin = NSA_VALUE_SHEARSIN;
			shearcos = NSA_VALUE_SHEARCOS;
		break;

		case NSA_BOLD:
			if(node->bold) designed_node = ami_font_open(node->bold, false);

			if(designed_node == NULL) {
				emboldenx = NSA_VALUE_BOLDX;
				emboldeny = NSA_VALUE_BOLDY;
			}
		break;

		case NSA_BOLDOBLIQUE:
			shearsin = NSA_VALUE_SHEARSIN;
			shearcos = NSA_VALUE_SHEARCOS;

			if(node->bold) designed_node = ami_font_open(node->bold, false);

			if(designed_node == NULL) {
				emboldenx = NSA_VALUE_BOLDX;
				emboldeny = NSA_VALUE_BOLDY;
			}
		break;

		case NSA_BOLDITALIC:
			if(node->bolditalic) designed_node = ami_font_open(node->bolditalic, false);

			if(designed_node == NULL) {
				emboldenx = NSA_VALUE_BOLDX;
				emboldeny = NSA_VALUE_BOLDY;
				shearsin = NSA_VALUE_SHEARSIN;
				shearcos = NSA_VALUE_SHEARCOS;
			}
		break;
	}

	/* Scale to 16.16 fixed point */
	ysize = fstyle->size * ((1 << 16) / PLOT_STYLE_SCALE);

	if(designed_node == NULL) {
		ofont = node->font;
	} else {
		ofont = designed_node->font;
	}

#ifndef __amigaos4__
	struct BulletBase *BulletBase = ofont->BulletBase;
#endif

	if(ESetInfo(AMI_OFONT_ENGINE,
			OT_DeviceDPI,   ami_font_dpi_get_devicedpi(),
			OT_PointHeight, ysize,
			OT_EmboldenX,   emboldenx,
			OT_EmboldenY,   emboldeny,
			OT_ShearSin,    shearsin,
			OT_ShearCos,    shearcos,
			TAG_END) == OTERR_Success)
		return ofont;

	return NULL;
}

static inline int32 ami_font_plot_glyph(struct OutlineFont *ofont, struct RastPort *rp,
		uint16 *restrict char1, uint16 *restrict char2, uint32 x, uint32 y,
		uint32 emwidth, bool aa)
{
	struct GlyphMap *glyph;
	UBYTE *glyphbm;
	int32 char_advance = 0;
	FIXED kern = 0;
	ULONG glyphmaptag;
	ULONG template_type;
	uint32 long_char_1 = 0, long_char_2 = 0;
#ifndef __amigaos4__
	struct BulletBase *BulletBase = ofont->BulletBase;
#endif

#ifndef __amigaos4__
	if (__builtin_expect(((*char1 >= 0xD800) && (*char1 <= 0xDBFF)), 0)) {
		/* We don't support UTF-16 surrogates yet, so just return. */
		return 0;
	}
	
	if (__builtin_expect(((*char2 >= 0xD800) && (*char2 <= 0xDBFF)), 0)) {
		/* Don't attempt to kern a UTF-16 surrogate */
		*char2 = 0;
	}
#endif

#ifdef __amigaos4__
	if(__builtin_expect(aa == true, 1)) {
		glyphmaptag = OT_GlyphMap8Bit;
		template_type = BLITT_ALPHATEMPLATE;
	} else {
#endif
		glyphmaptag = OT_GlyphMap;
#ifdef __amigaos4__
		template_type = BLITT_TEMPLATE;
	}
#endif
 
	long_char_1 = amiga_nsfont_decode_surrogate(char1);
	long_char_2 = amiga_nsfont_decode_surrogate(char2);
	/**\todo use OT_GlyphCode_32 so we get an error for old font engines */

	if(ESetInfo(AMI_OFONT_ENGINE,
			OT_GlyphCode, long_char_1,
			OT_GlyphCode2, long_char_2,
			TAG_END) == OTERR_Success)
	{
		if(EObtainInfo(AMI_OFONT_ENGINE,
			glyphmaptag, &glyph,
			TAG_END) == 0)
		{
			glyphbm = glyph->glm_BitMap;
			if(!glyphbm) return 0;

			if(rp) {
#ifdef __amigaos4__
				BltBitMapTags(BLITA_SrcX, glyph->glm_BlackLeft,
					BLITA_SrcY, glyph->glm_BlackTop,
					BLITA_DestX, x - glyph->glm_X0 + glyph->glm_BlackLeft,
					BLITA_DestY, y - glyph->glm_Y0 + glyph->glm_BlackTop,
					BLITA_Width, glyph->glm_BlackWidth,
					BLITA_Height, glyph->glm_BlackHeight,
					BLITA_Source, glyphbm,
					BLITA_SrcType, template_type,
					BLITA_Dest, rp,
					BLITA_DestType, BLITT_RASTPORT,
					BLITA_SrcBytesPerRow, glyph->glm_BMModulo,
					TAG_DONE);
#else
				/* On OS3 the glyph needs to be in chip RAM */
				void *chip_glyph = ami_memory_chip_alloc(glyph->glm_BMModulo * glyph->glm_BMRows);
				if(chip_glyph != NULL) {
					CopyMem(glyphbm, chip_glyph, glyph->glm_BMModulo * glyph->glm_BMRows);

					BltTemplate(chip_glyph + (glyph->glm_BMModulo * glyph->glm_BlackTop) +
						((glyph->glm_BlackLeft >> 4) << 1),
						glyph->glm_BlackLeft & 0xF, glyph->glm_BMModulo, rp,
						x - glyph->glm_X0 + glyph->glm_BlackLeft,
						y - glyph->glm_Y0 + glyph->glm_BlackTop,
						glyph->glm_BlackWidth, glyph->glm_BlackHeight);

					ami_memory_chip_free(chip_glyph);
				}
#endif
			}

			kern = 0;

			if(*char2) EObtainInfo(AMI_OFONT_ENGINE,
								OT_TextKernPair, &kern,
								TAG_END);

			char_advance = (ULONG)(((glyph->glm_Width - kern) * emwidth) / 65536);

			EReleaseInfo(AMI_OFONT_ENGINE,
				glyphmaptag, glyph,
				TAG_END);
				
			if(*char2) EReleaseInfo(AMI_OFONT_ENGINE,
				OT_TextKernPair, kern,
				TAG_END);
		}
	}

	return char_advance;
}

static inline int32 ami_font_width_glyph(struct OutlineFont *ofont, 
		const uint16 *restrict char1, const uint16 *restrict char2, uint32 emwidth)
{
	int32 char_advance = 0;
	FIXED kern = 0;
	struct MinList *gwlist = NULL;
	struct GlyphWidthEntry *gwnode;
	bool skip_c2 = false;
	uint32 long_char_1 = 0;
	uint32 long_char_2;
#ifndef __amigaos4__
	struct BulletBase *BulletBase = ofont->BulletBase;
#endif

#ifndef __amigaos4__
	if (__builtin_expect(((*char1 >= 0xD800) && (*char1 <= 0xDBFF)), 0)) {
		/* We don't support UTF-16 surrogates yet, so just return. */
		return 0;
	}
	
	if (__builtin_expect(((*char2 >= 0xD800) && (*char2 <= 0xDBFF)), 0)) {
		/* Don't attempt to kern a UTF-16 surrogate */
		skip_c2 = true;
	}
#endif

	if (*char2 < 0x0020) skip_c2 = true;

	long_char_1 = amiga_nsfont_decode_surrogate(char1);
	/**\todo use OT_GlyphCode_32 so we get an error for old font engines */

	if(ESetInfo(AMI_OFONT_ENGINE,
			OT_GlyphCode, long_char_1,
			OT_GlyphCode2, long_char_1,
			TAG_END) == OTERR_Success)
	{
		if(EObtainInfo(AMI_OFONT_ENGINE,
			OT_WidthList, &gwlist,
			TAG_END) == 0)
		{
			FIXED char1w = 0;
			gwnode = (struct GlyphWidthEntry *)GetHead((struct List *)gwlist);
			if(gwnode) char1w = gwnode->gwe_Width;

			kern = 0;

			if(!skip_c2) {
				long_char_2 = amiga_nsfont_decode_surrogate(char2);
				if(ESetInfo(AMI_OFONT_ENGINE,
						OT_GlyphCode, long_char_1,
						OT_GlyphCode2, long_char_2,
						TAG_END) == OTERR_Success)
				{
					EObtainInfo(AMI_OFONT_ENGINE,
								OT_TextKernPair, &kern,
								TAG_END);
				}
			}
			char_advance = (ULONG)(((char1w - kern) * emwidth) / 65536);
			
			if(!skip_c2) EReleaseInfo(AMI_OFONT_ENGINE,
				OT_TextKernPair, kern,
				TAG_END);
				
			EReleaseInfo(AMI_OFONT_ENGINE,
				OT_WidthList, gwlist,
				TAG_END);
		}
	}

	return char_advance;
}

static const uint16 *ami_font_translate_smallcaps(uint16 *utf16char)
{
	const uint16 *p;
	p = &sc_table[0];

	while (*p != 0)
	{
		if(*p == *utf16char) return &p[1];
		p++;
	}

	return utf16char;
}

static ULONG amiga_nsfont_text(struct RastPort *rp, const char *string, ULONG length,
			const plot_font_style_t *fstyle, ULONG dx, ULONG dy, bool aa)
{
	uint16 *restrict utf16 = NULL, *restrict outf16 = NULL;
	uint16 *restrict utf16charsc = 0, *restrict utf16nextsc = 0;
	uint16 *restrict utf16next = 0;
	int utf16charlen;
	struct OutlineFont *restrict ofont, *restrict ufont = NULL;
	uint32 x=0;
	int32 tempx = 0;
	ULONG emwidth = (ULONG)NSA_FONT_EMWIDTH(fstyle->size);
	uint16 utf16_a = 0x41;

	if(!string || string[0]=='\0') return 0;
	if(!length) return 0;
	if(rp == NULL) return 0;

	if(utf8_to_enc(string,"UTF-16",length,(char **)&utf16) != NSERROR_OK) return 0;
	outf16 = utf16;
	if(!(ofont = ami_open_outline_font(fstyle, 0))) {
		if(!(ofont = ami_open_outline_font(fstyle, &utf16_a))) return 0;
	}

	while(*utf16 != 0)
	{
		utf16charlen = amiga_nsfont_utf16_char_length(utf16);
		utf16next = &utf16[utf16charlen];

		if(fstyle->flags & FONTF_SMALLCAPS)
		{
			utf16charsc = (uint16 *)ami_font_translate_smallcaps(utf16);
			utf16nextsc = (uint16 *)ami_font_translate_smallcaps(utf16next);

			tempx = ami_font_plot_glyph(ofont, rp, utf16charsc, utf16nextsc,
								dx + x, dy, emwidth, aa);
		}
		else tempx = 0;

		if(tempx == 0) {
			tempx = ami_font_plot_glyph(ofont, rp, utf16, utf16next,
								dx + x, dy, emwidth, aa);
		}

		if(tempx == 0)
		{
			if(ufont == NULL)
			{
				ufont = ami_open_outline_font(fstyle, utf16);
			}

			if(ufont) {
				tempx = ami_font_plot_glyph(ufont, rp, utf16, utf16next,
											dx + x, dy, emwidth, aa);
			}
		}

		x += tempx;

		utf16 += utf16charlen;
	}

	free(outf16);
	return x;
}

static inline ULONG ami_font_unicode_width(const char *string, ULONG length,
			const plot_font_style_t *fstyle, ULONG dx, ULONG dy, bool aa)
{
	uint16 *restrict utf16 = NULL, *restrict outf16 = NULL;
	uint16 *restrict utf16charsc = 0, *restrict utf16nextsc = 0;
	uint16 *restrict utf16next = 0;
	int utf16charlen;
	struct OutlineFont *restrict ofont, *restrict ufont = NULL;
	uint32 x=0;
	int32 tempx = 0;
	ULONG emwidth = (ULONG)NSA_FONT_EMWIDTH(fstyle->size);
	uint16 utf16_a = 0x41;

	if(!string || string[0]=='\0') return 0;
	if(!length) return 0;

	if(utf8_to_enc(string,"UTF-16",length,(char **)&utf16) != NSERROR_OK) return 0;
	outf16 = utf16;
	if(!(ofont = ami_open_outline_font(fstyle, 0))) {
		if(!(ofont = ami_open_outline_font(fstyle, &utf16_a))) return 0;
	}

	while(*utf16 != 0)
	{
		utf16charlen = amiga_nsfont_utf16_char_length(utf16);
		utf16next = &utf16[utf16charlen];

		if(fstyle->flags & FONTF_SMALLCAPS)
		{
			utf16charsc = (uint16 *)ami_font_translate_smallcaps(utf16);
			utf16nextsc = (uint16 *)ami_font_translate_smallcaps(utf16next);

			tempx = ami_font_width_glyph(ofont, utf16charsc, utf16nextsc, emwidth);
		}
		else tempx = 0;

		if(tempx == 0) {
			tempx = ami_font_width_glyph(ofont, utf16, utf16next, emwidth);
		}

		if(tempx == 0)
		{
			if(ufont == NULL)
			{
				ufont = ami_open_outline_font(fstyle, utf16);
			}

			if(ufont)
			{
				tempx = ami_font_width_glyph(ufont, utf16, utf16next, emwidth);
			}
		}

		x += tempx;

		utf16 += utf16charlen;
	}

	free(outf16);
	return x;
}

void ami_font_bullet_close(void *nso)
{
	struct ami_font_cache_node *node = (struct ami_font_cache_node *)nso;
	CloseOutlineFont(node->font, &ami_diskfontlib_list);
}

const struct ami_font_functions ami_font_bullet_table = {
	amiga_nsfont_width,
	amiga_nsfont_position_in_string,
	amiga_nsfont_split,
	amiga_nsfont_text
};

void ami_font_bullet_init(void)
{
	/* Initialise Unicode font scanner */
	ami_font_initscanner(false, true);

	/* Initialise font caching etc lists */
	ami_font_cache_init();

	/* List for diskfont internal cache */
	NewList(&ami_diskfontlib_list);

	/* Set up table */
	ami_nsfont = &ami_font_bullet_table;
}

void ami_font_bullet_fini(void)
{
	ami_font_cache_fini();
	ami_font_finiscanner();
}

/* Font scanner */
void ami_font_initscanner(bool force, bool save)
{
	ami_font_scan_init(nsoption_charp(font_unicode_file), force, save, glypharray);
}

void ami_font_finiscanner(void)
{
	ami_font_scan_fini(glypharray);
}

void ami_font_savescanner(void)
{
	ami_font_scan_save(nsoption_charp(font_unicode_file), glypharray);
}








netsurf-vince/pdf/frontends/amiga/font_bullet.h

/*
 * Copyright 2016 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef AMIGA_FONT_BULLET_H
#define AMIGA_FONT_BULLET_H
struct ami_font_cache_node;

void ami_font_bullet_init(void);
void ami_font_bullet_fini(void);
void ami_font_bullet_close(void *nso);

/* Alternate entry points into font_scan */
void ami_font_initscanner(bool force, bool save);
void ami_font_finiscanner(void);
void ami_font_savescanner(void);
#endif
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/*
 * Copyright 2015 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include "amiga/os3support.h"
#include <string.h>

#include <proto/timer.h>
#include <proto/utility.h>

#include "utils/log.h"

#include "amiga/font.h"
#include "amiga/font_bullet.h"
#include "amiga/font_cache.h"
#include "amiga/schedule.h"

#ifdef __amigaos4__
#include "amiga/hash/xxhash.h"
#else
#include "amiga/object.h"
#endif

#ifdef __amigaos4__
static struct SkipList *ami_font_cache_list = NULL;
static struct Hook ami_font_cache_hook;
#else
static struct MinList *ami_font_cache_list = NULL;
#endif



#ifdef __amigaos4__
static LONG ami_font_cache_sort(struct Hook *hook, APTR key1, APTR key2)
{
	if(key1 == key2) return 0;
	if(key1 < key2) return -1;
	return 1;
}
#endif

#ifdef __amigaos4__
static void ami_font_cache_cleanup(struct SkipList *skiplist)
{
	struct ami_font_cache_node *node;
	struct ami_font_cache_node *nnode;
	struct TimeVal curtime;

	node = (struct ami_font_cache_node *)GetFirstSkipNode(skiplist);
	if(node == NULL) return;

	do {
		nnode = (struct ami_font_cache_node *)GetNextSkipNode(skiplist, (struct SkipNode *)node);
		GetSysTime(&curtime);
		SubTime(&curtime, &node->lastused);
		if(curtime.Seconds > 300)
		{
			NSLOG(netsurf, INFO,
			      "Freeing font %p not used for %ld seconds",
			      node->skip_node.sn_Key,
			      curtime.Seconds);
			ami_font_bullet_close(node);
			RemoveSkipNode(skiplist, node->skip_node.sn_Key);
		}
	} while((node = nnode));

	/* reschedule to run in five minutes */
	ami_schedule(300000, (void *)ami_font_cache_cleanup, ami_font_cache_list);
}
#else
static void ami_font_cache_cleanup(struct MinList *ami_font_cache_list)
{
	struct nsObject *node;
	struct nsObject *nnode;
	struct ami_font_cache_node *fnode;
	struct TimeVal curtime;

	if(IsMinListEmpty(ami_font_cache_list)) return;

	node = (struct nsObject *)GetHead((struct List *)ami_font_cache_list);

	do
	{
		nnode=(struct nsObject *)GetSucc((struct Node *)node);
		fnode = node->objstruct;
		GetSysTime(&curtime);
		SubTime(&curtime, &fnode->lastused);
		if(curtime.Seconds > 300)
		{
			NSLOG(netsurf, INFO,
			      "Freeing %s not used for %ld seconds",
			      node->dtz_Node.ln_Name,
			      curtime.Seconds);
			DelObject(node);
		}
	} while((node=nnode));

	/* reschedule to run in five minutes */
	ami_schedule(300000, (void *)ami_font_cache_cleanup, ami_font_cache_list);
}
#endif

#ifdef __amigaos4__
static void ami_font_cache_del_skiplist(struct SkipList *skiplist)
{
	struct SkipNode *node;
	struct SkipNode *nnode;

	node = GetFirstSkipNode(skiplist);
	if(node == NULL) return;

	do {
		nnode = GetNextSkipNode(skiplist, node);
		ami_font_bullet_close((struct ami_font_cache_node *)node);
		
	} while((node = nnode));

	DeleteSkipList(skiplist);
}
#endif


struct ami_font_cache_node *ami_font_cache_locate(const char *font)
{
	struct ami_font_cache_node *nodedata = NULL;
	uint32 hash = 0;

#ifdef __amigaos4__
	hash = XXH32(font, strlen(font), 0);
	nodedata = (struct ami_font_cache_node *)FindSkipNode(ami_font_cache_list, (APTR)hash);		
#else
	struct nsObject *node = (struct nsObject *)FindIName((struct List *)ami_font_cache_list, font);
	if(node) nodedata = node->objstruct;
#endif

	if(nodedata) {
		GetSysTime(&nodedata->lastused);
		return nodedata;
	}

	NSLOG(netsurf, INFO, "Font cache miss: %s (%lx)", font, hash);
	return NULL;
}

struct ami_font_cache_node *ami_font_cache_alloc_entry(const char *font)
{
	struct ami_font_cache_node *nodedata;

#ifdef __amigaos4__
	uint32 hash = XXH32(font, strlen(font), 0);
	nodedata = (struct ami_font_cache_node *)InsertSkipNode(ami_font_cache_list, (APTR)hash, sizeof(struct ami_font_cache_node));
#else
	nodedata = malloc(sizeof(struct ami_font_cache_node));
#endif

	GetSysTime(&nodedata->lastused);

	return nodedata;
}

void ami_font_cache_insert(struct ami_font_cache_node *nodedata, const char *font)
{
#ifndef __amigaos4__
	struct nsObject *node = AddObject(ami_font_cache_list, AMINS_FONT);
	if(node) {
		ObjectCallback(node, ami_font_bullet_close);
		node->objstruct = nodedata;
		node->dtz_Node.ln_Name = strdup(font);
	}
#endif
}

void ami_font_cache_fini(void)
{
	NSLOG(netsurf, INFO, "Cleaning up font cache");
	ami_schedule(-1, (void *)ami_font_cache_cleanup, ami_font_cache_list);
#ifdef __amigaos4__
	ami_font_cache_del_skiplist(ami_font_cache_list);
#else
	FreeObjList(ami_font_cache_list);
#endif
	ami_font_cache_list = NULL;
}

void ami_font_cache_init(void)
{
#ifdef __amigaos4__
	ami_font_cache_hook.h_Entry = (HOOKFUNC)ami_font_cache_sort;
	ami_font_cache_hook.h_Data = 0;
	ami_font_cache_list = CreateSkipList(&ami_font_cache_hook, 8);
#else
	ami_font_cache_list = NewObjList();
#endif

	/* run first cleanup in ten minutes */
	ami_schedule(600000, (void *)ami_font_cache_cleanup, ami_font_cache_list);
}
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/*
 * Copyright 2015 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef AMIGA_FONT_CACHE_H
#define AMIGA_FONT_CACHE_H

#include <proto/timer.h>

struct ami_font_cache_node
{
#ifdef __amigaos4__
	struct SkipNode skip_node;
#endif
	struct OutlineFont *font;
	char *restrict bold;
	char *restrict italic;
	char *restrict bolditalic;
	struct TimeVal lastused;
};


/* locate an entry in the font cache, NULL if not found */
struct ami_font_cache_node *ami_font_cache_locate(const char *font);

/* allocate a cache entry */
struct ami_font_cache_node *ami_font_cache_alloc_entry(const char *font);

/* insert a cache entry into the list (OS3) */
void ami_font_cache_insert(struct ami_font_cache_node *nodedata, const char *font);

/* initialise the cache */
void ami_font_cache_init(void);

/* cache clean-up */
void ami_font_cache_fini(void);

#endif
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/*
 * Copyright 2008 - 2016 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include "amiga/os3support.h"

#include <stdlib.h>
#include <string.h>
#include <proto/diskfont.h>
#include <proto/exec.h>
#include <proto/graphics.h>
#include <proto/utility.h>

#include <graphics/rpattr.h>

#include "utils/log.h"
#include "utils/utf8.h"
#include "utils/nsoption.h"

#include "amiga/font.h"
#include "amiga/font_diskfont.h"
#include "amiga/gui.h"
#include "amiga/plotters.h"
#include "amiga/utf8.h"

#define MAX_FONT_NAME_SIZE 33

static plot_font_style_t *prev_fstyle = NULL;
static struct TextFont *prev_font = NULL;
static struct RastPort temp_rp;

static struct TextFont *ami_font_bm_open(struct RastPort *rp, const plot_font_style_t *fstyle)
{
	struct TextFont *bmfont = NULL;
	struct TextAttr tattr;
	char *fontname;
	char font[MAX_FONT_NAME_SIZE];

	if((prev_fstyle != NULL) && (prev_font != NULL) &&
		(fstyle->family == prev_fstyle->family) &&
		(fstyle->size == prev_fstyle->size) &&
		(fstyle->flags == prev_fstyle->flags) &&
		(fstyle->weight == prev_fstyle->weight)) {
		return prev_font;
	}

	if(rp == NULL) return NULL;

	tattr.ta_Flags = 0;

	switch(fstyle->family)
	{
		case PLOT_FONT_FAMILY_SANS_SERIF:
			fontname = nsoption_charp(font_sans);
		break;
		case PLOT_FONT_FAMILY_SERIF:
			fontname = nsoption_charp(font_serif);
		break;
		case PLOT_FONT_FAMILY_MONOSPACE:
			fontname = nsoption_charp(font_mono);
		break;
		case PLOT_FONT_FAMILY_CURSIVE:
			fontname = nsoption_charp(font_cursive);
		break;
		case PLOT_FONT_FAMILY_FANTASY:
			fontname = nsoption_charp(font_fantasy);
		break;
		default:
			return NULL;
		break;
	}

	tattr.ta_Style = FS_NORMAL;

	if (fstyle->flags & FONTF_OBLIQUE)
		tattr.ta_Style = FSF_ITALIC;

	if (fstyle->flags & FONTF_ITALIC)
		tattr.ta_Style = FSF_ITALIC;

	if (fstyle->weight >= 700)
		tattr.ta_Style |= FSF_BOLD;

	snprintf(font, MAX_FONT_NAME_SIZE, "%s.font", fontname);
	tattr.ta_Name = font;
	tattr.ta_YSize = fstyle->size / PLOT_STYLE_SCALE;
	NSLOG(netsurf, INFO, "font: %s/%d", tattr.ta_Name, tattr.ta_YSize);

	if(prev_font != NULL) CloseFont(prev_font);

	if((bmfont = OpenDiskFont(&tattr))) {
		SetRPAttrs(rp, RPTAG_Font, bmfont, TAG_DONE);
	}

	if(prev_fstyle != NULL) {
		memcpy(prev_fstyle, fstyle, sizeof(plot_font_style_t));
		prev_font = bmfont;
	}

	return bmfont;
}

static size_t ami_font_bm_convert_local_to_utf8_offset(const char *utf8string, size_t length, UWORD offset)
{
	size_t chr = 0;

	for(UWORD i = 0; i < offset; i++) {
		chr = utf8_next(utf8string, length, chr);
		if(chr > length) return length;
	}
	
	return chr;
}


static nserror amiga_bm_nsfont_width(const plot_font_style_t *fstyle,
		const char *string, size_t length,
		int *width)
{
	char *localtext = NULL;

	*width = length;

	struct TextFont *bmfont = ami_font_bm_open(&temp_rp, fstyle);
	if(bmfont == NULL) return NSERROR_INVALID;

	if(utf8_to_local_encoding(string, length, &localtext) != NSERROR_OK) {
		return NSERROR_INVALID;
	}

	*width = TextLength(&temp_rp, localtext, (UWORD)strlen(localtext));
	free(localtext);

	return NSERROR_OK;
}

/**
 * Find the position in a string where an x coordinate falls.
 *
 * \param  fstyle       style for this text
 * \param  string       UTF-8 string to measure
 * \param  length       length of string
 * \param  x            x coordinate to search for
 * \param  char_offset  updated to offset in string of actual_x, [0..length]
 * \param  actual_x     updated to x coordinate of character closest to x
 * \return  true on success, false on error and error reported
 */

static nserror amiga_bm_nsfont_position_in_string(const plot_font_style_t *fstyle,
		const char *string, size_t length,
		int x, size_t *char_offset, int *actual_x)
{
	struct TextExtent extent;
	struct TextFont *bmfont;
	char *localtext = NULL;
	UWORD co = 0;

	bmfont = ami_font_bm_open(&temp_rp, fstyle);
	if(bmfont == NULL) return NSERROR_INVALID;

	if(utf8_to_local_encoding(string, length, &localtext) != NSERROR_OK) {
		return NSERROR_INVALID;
	}

	co = TextFit(&temp_rp, localtext, (UWORD)strlen(localtext),
						&extent, NULL, 1, x, 32767);
	*char_offset = ami_font_bm_convert_local_to_utf8_offset(string, length, co);
	*actual_x = extent.te_Extent.MaxX;

	free(localtext);

	return NSERROR_OK;
}


/**
 * Find where to split a string to make it fit a width.
 *
 * \param  fstyle       style for this text
 * \param  string       UTF-8 string to measure
 * \param  length       length of string
 * \param  x            width available
 * \param  char_offset  updated to offset in string of actual_x, [1..length]
 * \param  actual_x     updated to x coordinate of character closest to x
 * \return  true on success, false on error and error reported
 *
 * On exit, char_offset indicates first character after split point.
 *
 * Note: char_offset of 0 should never be returned.
 *
 * Returns:
 * char_offset giving split point closest to x, where actual_x <= x
 * else
 * char_offset giving split point closest to x, where actual_x > x
 *
 * Returning char_offset == length means no split possible
 */

static nserror amiga_bm_nsfont_split(const plot_font_style_t *fstyle,
		const char *string, size_t length,
		int x, size_t *char_offset, int *actual_x)
{
	struct TextExtent extent;
	UWORD co, offset;
	char *charp;
	char *localtext;

	struct TextFont *bmfont = ami_font_bm_open(&temp_rp, fstyle);
	if(bmfont == NULL) return NSERROR_INVALID;

	if(utf8_to_local_encoding(string, length, &localtext) != NSERROR_OK) {
		return NSERROR_INVALID;
	}

	offset = TextFit(&temp_rp, localtext, (UWORD)strlen(localtext),
				&extent, NULL, 1, (UWORD)x, 32767);

	co = offset;
	charp = localtext + co;
	

	while((*charp != ' ') && (co > 0)) {
		charp--;
		co--;
	}

	if(co == 0) {
		co = offset;
		charp = localtext + co;
		while((*charp != ' ') && (co < strlen(localtext))) {
			charp++;
			co++;
		}
	}
	
	if((co > 0) && (co < strlen(localtext))) {
		*actual_x = TextLength(&temp_rp, localtext, co);
		*char_offset = ami_font_bm_convert_local_to_utf8_offset(string, length, co);
	} else {
		*actual_x = x;
		*char_offset = length;
	}

	free(localtext);

	return NSERROR_OK;
}

static ULONG amiga_bm_nsfont_text(struct RastPort *rp, const char *string, ULONG length,
			const plot_font_style_t *fstyle, ULONG dx, ULONG dy, bool aa)
{
	if(!string || string[0]=='\0') return 0;
	if(!length) return 0;
	if(rp == NULL) return 0;

	struct TextFont *bmfont = ami_font_bm_open(rp, fstyle);
	char *localtext = NULL;
	if(bmfont == NULL) return 0;
	if(utf8_to_local_encoding(string, length, &localtext) == NSERROR_OK) {
		Move(rp, dx, dy);
		Text(rp, localtext, (UWORD)strlen(localtext));
		free(localtext);
	}

	return 0;
}

const struct ami_font_functions ami_font_diskfont_table = {
	amiga_bm_nsfont_width,
	amiga_bm_nsfont_position_in_string,
	amiga_bm_nsfont_split,
	amiga_bm_nsfont_text
};

void ami_font_diskfont_init(void)
{
	/* Set up table */
	ami_nsfont = &ami_font_diskfont_table;

	/* Alloc space to hold currently open font - doesn't matter if this fails */
	prev_fstyle = calloc(1, sizeof(plot_font_style_t));

	/* Init temp RastPort */
	InitRastPort(&temp_rp);
}

void ami_font_diskfont_fini(void)
{
	if(prev_font != NULL) CloseFont(prev_font);
	if(prev_fstyle != NULL) free(prev_fstyle);
}








netsurf-vince/pdf/frontends/amiga/font_diskfont.h

/*
 * Copyright 2016 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef AMIGA_FONT_DISKFONT_H
#define AMIGA_FONT_DISKFONT_H
void ami_font_diskfont_init(void);
void ami_font_diskfont_fini(void);
#endif








netsurf-vince/pdf/frontends/amiga/font_scan.c

/*
 * Copyright 2012 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Font glyph scanner for Unicode substitutions.
*/

#include "amiga/os3support.h"

#include <stdio.h>
#include <stdlib.h>
#include <string.h>

#ifndef __amigaos4__
#include <proto/bullet.h>
#endif
#include <proto/diskfont.h>
#include <proto/dos.h>
#include <proto/exec.h>
#include <proto/intuition.h>
#include <diskfont/diskfonttag.h>
#include <diskfont/oterrors.h>

#include <proto/window.h>
#include <proto/layout.h>
#include <proto/fuelgauge.h>
#include <classes/window.h>
#include <gadgets/fuelgauge.h>
#include <gadgets/layout.h>

#include <reaction/reaction_macros.h>

#include "utils/nsoption.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "netsurf/mouse.h"
#include "netsurf/window.h"

#include "amiga/font_scan.h"
#include "amiga/gui.h"
#include "amiga/libs.h"
#include "amiga/object.h"
#include "amiga/utf8.h"

enum {
	FS_OID_MAIN = 0,
	FS_GID_MAIN,
	FS_GID_FONTS,
	FS_GID_GLYPHS,
	FS_GID_LAST
};

struct ami_font_scan_window {
	struct Window *win;
	Object *objects[FS_GID_LAST];
	char *title;
	char *glyphtext;
};

/**
 * Lookup a font that contains a UTF-16 codepoint
 *
 * \param  code           UTF-16 codepoint to lookup
 * \param  glypharray     an array of 0xffff lwc_string pointers
 * \return font name or NULL
 */
const char *ami_font_scan_lookup(const uint16 *code, lwc_string **glypharray)
{
	if(*code >= 0xd800 && *code <= 0xdbff) {
		/* This is a multi-byte character, we don't support fallback for these yet. */
		return NULL;
	}

	if(glypharray[*code] == NULL) return NULL;
		else return lwc_string_data(glypharray[*code]);
}

/**
 * Open GUI to show font scanning progress
 *
 * \param fonts  number of fonts that are being scanned
 * \return pointer to a struct ami_font_scan_window
 */
static struct ami_font_scan_window *ami_font_scan_gui_open(int32 fonts)
{
	struct ami_font_scan_window *fsw =
		malloc(sizeof(struct ami_font_scan_window));

	if(fsw == NULL) return NULL;

	fsw->title = ami_utf8_easy(messages_get("FontScanning"));
	fsw->glyphtext = ami_utf8_easy(messages_get("FontGlyphs"));

	fsw->objects[FS_OID_MAIN] = WindowObj,
      	    WA_ScreenTitle, ami_gui_get_screen_title(),
           	WA_Title, fsw->title,
           	WA_Activate, TRUE,
           	WA_DepthGadget, TRUE,
           	WA_DragBar, TRUE,
           	WA_CloseGadget, FALSE,
           	WA_SizeGadget, TRUE,
			WA_PubScreen, ami_gui_get_screen(),
			WA_BusyPointer, TRUE,
			WA_Width, 400,
			WINDOW_UserData, fsw,
			WINDOW_IconifyGadget, FALSE,
         	WINDOW_Position, WPOS_CENTERSCREEN,
			WINDOW_LockHeight, TRUE,
           	WINDOW_ParentGroup, fsw->objects[FS_GID_MAIN] = LayoutVObj,
				LAYOUT_AddChild, fsw->objects[FS_GID_FONTS] = FuelGaugeObj,
					GA_ID, FS_GID_FONTS,
					GA_Text, fsw->title,
					FUELGAUGE_Min, 0,
					FUELGAUGE_Max, fonts,
					FUELGAUGE_Level, 0,
					FUELGAUGE_Ticks, 11,
					FUELGAUGE_ShortTicks, TRUE,
					FUELGAUGE_Percent, FALSE,
					FUELGAUGE_Justification, FGJ_CENTER,
				FuelGaugeEnd,
				CHILD_NominalSize, TRUE,
				CHILD_WeightedHeight, 0,
				LAYOUT_AddChild, fsw->objects[FS_GID_GLYPHS] = FuelGaugeObj,
					GA_ID, FS_GID_GLYPHS,
					//GA_Text, "Glyphs",
					FUELGAUGE_Min, 0x0000,
					FUELGAUGE_Max, 0xffff,
					FUELGAUGE_Level, 0,
					FUELGAUGE_Ticks,11,
					FUELGAUGE_ShortTicks, TRUE,
					FUELGAUGE_Percent, FALSE,
					FUELGAUGE_Justification, FGJ_CENTER,
				FuelGaugeEnd,
				CHILD_NominalSize, TRUE,
				CHILD_WeightedHeight, 0,
			EndGroup,
		EndWindow;

	fsw->win = (struct Window *)RA_OpenWindow(fsw->objects[FS_OID_MAIN]);

	return fsw;
}

/**
 * Update GUI showing font scanning progress
 *
 * \param fsw       pointer to a struct ami_font_scan_window
 * \param font      current font being scanned
 * \param font_num  font number being scanned
 * \param glyphs    number of unique glyphs found
 */
static void ami_font_scan_gui_update(struct ami_font_scan_window *fsw, const char *font,
			ULONG font_num, ULONG glyphs)
{
	ULONG va[2];

	if(fsw) {
		RefreshSetGadgetAttrs((struct Gadget *)fsw->objects[FS_GID_FONTS],
						fsw->win, NULL,
						FUELGAUGE_Level,   font_num,
						GA_Text,           font,
						TAG_DONE);

		va[0] = glyphs;
		va[1] = 0;

		RefreshSetGadgetAttrs((struct Gadget *)fsw->objects[FS_GID_GLYPHS],
						fsw->win, NULL,
						GA_Text,           fsw->glyphtext,
						FUELGAUGE_VarArgs, va,
						FUELGAUGE_Level,   glyphs,
						TAG_DONE);
	} else {
		printf("Found %ld glyphs\n", glyphs);
		printf("Scanning font #%ld (%s)...\n", font_num, font);
	}
}

/**
 * Close GUI showing font scanning progress
 *
 * \param fsw pointer to a struct ami_font_scan_window
 */
static void ami_font_scan_gui_close(struct ami_font_scan_window *fsw)
{
	if(fsw) {
		DisposeObject(fsw->objects[FS_OID_MAIN]);
		ami_utf8_free(fsw->title);
		free(fsw);
	}
}

/**
 * Scan a font for glyphs not present in glypharray.
 *
 * \param  fontname       font to scan
 * \param  glypharray     an array of 0xffff lwc_string pointers
 * \return number of new glyphs found
 */
static ULONG ami_font_scan_font(const char *fontname, lwc_string **glypharray)
{
	struct OutlineFont *ofont;
	struct MinList *widthlist = NULL;
	struct GlyphWidthEntry *gwnode;
	ULONG foundglyphs = 0;
	lwc_error lerror;
	ULONG unicoderanges = 0;

	ofont = OpenOutlineFont(fontname, NULL, OFF_OPEN);

	if(!ofont) return 0;

#ifndef __amigaos4__
	struct BulletBase *BulletBase = ofont->BulletBase;
#endif

	if(ESetInfo(AMI_OFONT_ENGINE,
		OT_PointHeight, 10 * (1 << 16),
		OT_GlyphCode, 0x0000,
		OT_GlyphCode2, 0xffff,
		TAG_END) == OTERR_Success)
	{
		if(EObtainInfo(AMI_OFONT_ENGINE,
			OT_WidthList, &widthlist,
			TAG_END) == 0)
		{
			gwnode = (struct GlyphWidthEntry *)GetHead((struct List *)widthlist);
			do {
				if(gwnode && (glypharray[gwnode->gwe_Code] == NULL)) {
					lerror = lwc_intern_string(fontname, strlen(fontname), &glypharray[gwnode->gwe_Code]);
					if(lerror != lwc_error_ok) continue;
					foundglyphs++;
				}
			} while((gwnode = (struct GlyphWidthEntry *)GetSucc((struct Node *)gwnode)));
			EReleaseInfo(AMI_OFONT_ENGINE,
				OT_WidthList, widthlist,
				TAG_END);
		}
	}
#ifdef __amigaos4__
	if(EObtainInfo(AMI_OFONT_ENGINE, OT_UnicodeRanges, &unicoderanges, TAG_END) == 0) {
		if(unicoderanges & UCR_SURROGATES) {
			NSLOG(netsurf, INFO, "%s supports UTF-16 surrogates",
			      fontname);
			if (nsoption_charp(font_surrogate) == NULL) {
				nsoption_set_charp(font_surrogate, (char *)strdup(fontname));
			}
		}
		EReleaseInfo(AMI_OFONT_ENGINE,
			OT_UnicodeRanges, unicoderanges,
			TAG_END);
	}
#endif
	CloseOutlineFont(ofont, NULL);

	return foundglyphs;
}

/**
 * Scan all fonts for glyphs.
 *
 * \param list min list
 * \param win scan window
 * \param glypharray an array of 0xffff lwc_string pointers
 * \return number of glyphs found
 */
static ULONG ami_font_scan_fonts(struct MinList *list,
		struct ami_font_scan_window *win, lwc_string **glypharray)
{
	ULONG found, total = 0, font_num = 0;
	struct nsObject *node;
	struct nsObject *nnode;

	if(IsMinListEmpty(list)) return 0;

	node = (struct nsObject *)GetHead((struct List *)list);

	do {
		nnode = (struct nsObject *)GetSucc((struct Node *)node);
		ami_font_scan_gui_update(win, node->dtz_Node.ln_Name, font_num, total);
		NSLOG(netsurf, INFO, "Scanning %s", node->dtz_Node.ln_Name);
		found = ami_font_scan_font(node->dtz_Node.ln_Name, glypharray);
		total += found;
		NSLOG(netsurf, INFO, "Found %ld new glyphs (total = %ld)",
		      found, total);
		font_num++;
	} while((node = nnode));

	return total;
}

/**
 * Add OS fonts to a list.
 *
 * \param  list   list to add font names to
 * \return number of fonts found
 */
static ULONG ami_font_scan_list(struct MinList *list)
{
	int afShortage, afSize = 100;
	struct AvailFontsHeader *afh;
	struct AvailFonts *af;
	ULONG found = 0;
	struct nsObject *node;

	do {
		if((afh = (struct AvailFontsHeader *)malloc(afSize))) {
			if(((afShortage = AvailFonts((STRPTR)afh, afSize,
					AFF_DISK | AFF_OTAG | AFF_SCALED)))) {
				free(afh);
				afSize += afShortage;
			}
		} else {
			/* out of memory, bail out */
			return 0;
		}
	} while (afShortage);

	if(afh) {
		af = (struct AvailFonts *)&(afh[1]);

		for(int i = 0; i < afh->afh_NumEntries; i++) {
			if(af[i].af_Attr.ta_Style == FS_NORMAL) {
				if(af[i].af_Attr.ta_Name != NULL) {
					char *p = 0;
					if((p = strrchr(af[i].af_Attr.ta_Name, '.'))) *p = '\0';
					node = (struct nsObject *)FindIName((struct List *)list,
								af[i].af_Attr.ta_Name);
					if(node == NULL) {
						node = AddObject(list, AMINS_UNKNOWN);
						if(node) {
							node->dtz_Node.ln_Name = strdup(af[i].af_Attr.ta_Name);
							found++;
							NSLOG(netsurf, INFO,
							      "Added %s",
							      af[i].af_Attr.ta_Name);
						}
					}
				}
			}
		}
		free(afh);
	} else {
		return 0;
	}
	return found;
}

/**
 * Load a font glyph cache
 *
 * \param  filename       name of cache file to load
 * \param  glypharray     an array of 0xffff lwc_string pointers
 * \return number of glyphs loaded
 */
static ULONG ami_font_scan_load(const char *filename, lwc_string **glypharray)
{
	ULONG found = 0;
	BPTR fh = 0;
	lwc_error lerror;
	char buffer[256];
	struct RDArgs *rargs = NULL;
	CONST_STRPTR template = "CODE/A,FONT/A";
	long rarray[] = {0,0};

	enum {
		A_CODE = 0,
		A_FONT
	};

	rargs = AllocDosObjectTags(DOS_RDARGS, TAG_DONE);

	if((fh = FOpen(filename, MODE_OLDFILE, 0))) {
		NSLOG(netsurf, INFO, "Loading font glyph cache from %s",
		      filename);

		while(FGets(fh, (STRPTR)&buffer, 256) != 0)
		{
			rargs->RDA_Source.CS_Buffer = (char *)&buffer;
			rargs->RDA_Source.CS_Length = 256;
			rargs->RDA_Source.CS_CurChr = 0;

			rargs->RDA_DAList = NULL;
			rargs->RDA_Buffer = NULL;
			rargs->RDA_BufSiz = 0;
			rargs->RDA_ExtHelp = NULL;
			rargs->RDA_Flags = 0;

			if(ReadArgs(template, rarray, rargs))
			{
				lerror = lwc_intern_string((const char *)rarray[A_FONT],
							strlen((const char *)rarray[A_FONT]),
							&glypharray[strtoul((const char *)rarray[A_CODE], NULL, 0)]);
				if(lerror != lwc_error_ok) continue;
				found++;
			}
		}
		FClose(fh);
	}

	return found;
}

/**
 * Save a font glyph cache
 *
 * \param  filename       name of cache file to save
 * \param  glypharray     an array of 0xffff lwc_string pointers
 */
void ami_font_scan_save(const char *filename, lwc_string **glypharray)
{
	ULONG i;
	BPTR fh = 0;

	if((fh = FOpen(filename, MODE_NEWFILE, 0))) {
		NSLOG(netsurf, INFO, "Writing font glyph cache to %s",
		      filename);
		FPrintf(fh, "; This file is auto-generated. To re-create the cache, delete this file.\n");
		FPrintf(fh, "; This file is parsed using ReadArgs() with the following template:\n");
		FPrintf(fh, "; CODE/A,FONT/A\n;\n");

		for(i=0x0000; i<=0xffff; i++)
		{
			if(glypharray[i]) {
				FPrintf(fh, "0x%04lx \"%s\"\n", i, lwc_string_data(glypharray[i]));
			}
		}
		FClose(fh);
	}
}

/**
 * Finalise the font glyph cache.
 *
 * \param  glypharray     an array of 0xffff lwc_string pointers to free
 */
void ami_font_scan_fini(lwc_string **glypharray)
{
	ULONG i;

	for(i=0x0000; i<=0xffff; i++)
	{
		if(glypharray[i]) {
			lwc_string_unref(glypharray[i]);
			glypharray[i] = NULL;
		}
	}
}

/**
 * Initialise the font glyph cache.
 * Reads an existing file or, if not present, generates a new cache.
 *
 * \param  filename   cache file to attempt to read
 * \param  force_scan force re-creation of cache
 * \param  save       save the cache
 * \param  glypharray an array of 0xffff lwc_string pointers
 */
void ami_font_scan_init(const char *filename, bool force_scan, bool save,
		lwc_string **glypharray)
{
	ULONG i, found = 0, entries = 0;
	struct MinList *list;
	struct nsObject *node;
	char *csv;
	struct ami_font_scan_window *win = NULL;

	/* Ensure array zeroed */
	for(i=0x0000; i<=0xffff; i++)
		glypharray[i] = NULL;

	if(force_scan == false)
		found = ami_font_scan_load(filename, glypharray);

	if(found == 0) {
		NSLOG(netsurf, INFO, "Creating new font glyph cache");
		if((list = NewObjList())) {

			/* add preferred fonts list */
			if(nsoption_charp(font_unicode) &&
					(csv = strdup(nsoption_charp(font_unicode))))
			{
				char *p;

				while((p = strsep(&csv, ","))) {
					if(p != NULL) {
						node = AddObject(list, AMINS_UNKNOWN);
						if(node) node->dtz_Node.ln_Name = strdup(p);
						entries++;
					}
				}
				free(csv);
			}

			if(nsoption_bool(font_unicode_only) == false)
				entries += ami_font_scan_list(list);

			NSLOG(netsurf, INFO, "Found %ld fonts", entries);

			win = ami_font_scan_gui_open(entries);
			found = ami_font_scan_fonts(list, win, glypharray);
			ami_font_scan_gui_close(win);

			FreeObjList(list);

			if(save == true)
				ami_font_scan_save(filename, glypharray);
		}
	}

	NSLOG(netsurf, INFO, "Initialised with %ld glyphs", found);
}








netsurf-vince/pdf/frontends/amiga/font_scan.h

/*
 * Copyright 2012 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef AMIGA_FONT_SCAN_H
#define AMIGA_FONT_SCAN_H
#include "amiga/os3support.h"
#include <libwapcaplet/libwapcaplet.h>

/* Compatibliity define used by font.c and font_scan.c
 * It's here because this file is included by both. */
#ifdef __amigaos4__
#define AMI_OFONT_ENGINE &ofont->olf_EEngine
#else
#define AMI_OFONT_ENGINE ofont->GEngine
#endif

void ami_font_scan_init(const char *filename, bool force_scan, bool save,
		lwc_string **glypharray);
void ami_font_scan_fini(lwc_string **glypharray);
void ami_font_scan_save(const char *filename, lwc_string **glypharray);
const char *ami_font_scan_lookup(const uint16 *code, lwc_string **glypharray);

#endif








netsurf-vince/pdf/frontends/amiga/gui.c

/*
 * Copyright 2008-2020 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */


#ifdef __amigaos4__
/* Custom StringView class */
#include "amiga/stringview/stringview.h"
#include "amiga/stringview/urlhistory.h"
#endif

/* AmigaOS libraries */
#ifdef __amigaos4__
#include <proto/application.h>
#endif
#include <proto/asl.h>
#include <proto/datatypes.h>
#include <proto/diskfont.h>
#include <proto/dos.h>
#include <proto/exec.h>
#include <proto/graphics.h>
#include <proto/icon.h>
#include <proto/intuition.h>
#include <proto/keymap.h>
#include <proto/layers.h>
#include <proto/locale.h>
#include <proto/utility.h>
#include <proto/wb.h>

#ifdef WITH_AMISSL
/* AmiSSL needs everything to use bsdsocket.library directly to avoid problems */
#include <proto/bsdsocket.h>
#define waitselect WaitSelect
#endif

/* Other OS includes */
#include <datatypes/textclass.h>
#include <devices/inputevent.h>
#include <graphics/gfxbase.h>
#include <graphics/rpattr.h>
#ifdef __amigaos4__
#include <diskfont/diskfonttag.h>
#include <graphics/blitattr.h>
#include <intuition/gui.h>
#include <libraries/application.h>
#include <libraries/keymap.h>
#endif
#include <intuition/icclass.h>
#include <intuition/screens.h>
#include <libraries/gadtools.h>
#include <workbench/workbench.h>

/* ReAction libraries */
#include <proto/bevel.h>
#include <proto/bitmap.h>
#include <proto/button.h>
#include <proto/chooser.h>
#include <proto/clicktab.h>
#include <proto/label.h>
#include <proto/layout.h>
#include <proto/listbrowser.h>
#include <proto/scroller.h>
#include <proto/space.h>
#include <proto/speedbar.h>
#include <proto/string.h>
#include <proto/window.h>

#include <classes/window.h>
#include <gadgets/button.h>
#include <gadgets/chooser.h>
#include <gadgets/clicktab.h>
#include <gadgets/layout.h>
#include <gadgets/listbrowser.h>
#include <gadgets/scroller.h>
#include <gadgets/space.h>
#include <gadgets/speedbar.h>
#include <gadgets/string.h>
#include <images/bevel.h>
#include <images/bitmap.h>
#include <images/label.h>

#include <reaction/reaction_macros.h>

/* newlib includes */
#include <math.h>
#include <string.h>
#include <stdlib.h>
#include <limits.h>

/* NetSurf core includes */
#include "utils/log.h"
#include "utils/messages.h"
#include "utils/nsoption.h"
#include "utils/utf8.h"
#include "utils/utils.h"
#include "utils/nsurl.h"
#include "utils/file.h"
#include "netsurf/window.h"
#include "netsurf/fetch.h"
#include "netsurf/misc.h"
#include "netsurf/mouse.h"
#include "netsurf/netsurf.h"
#include "netsurf/content.h"
#include "netsurf/browser_window.h"
#include "netsurf/cookie_db.h"
#include "netsurf/url_db.h"
#include "netsurf/keypress.h"
#include "content/backing_store.h"
#include "content/fetch.h"
#include "desktop/browser_history.h"
#include "desktop/hotlist.h"
#include "desktop/version.h"
#include "desktop/save_complete.h"
#include "desktop/searchweb.h"

/* NetSurf Amiga platform includes */
#include "amiga/gui.h"
#include "amiga/arexx.h"
#include "amiga/bitmap.h"
#include "amiga/clipboard.h"
#include "amiga/cookies.h"
#include "amiga/ctxmenu.h"
#include "amiga/datatypes.h"
#include "amiga/download.h"
#include "amiga/drag.h"
#include "amiga/file.h"
#include "amiga/filetype.h"
#include "amiga/font.h"
#include "amiga/gui_options.h"
#include "amiga/help.h"
#include "amiga/history.h"
#include "amiga/history_local.h"
#include "amiga/hotlist.h"
#include "amiga/icon.h"
#include "amiga/launch.h"
#include "amiga/libs.h"
#include "amiga/memory.h"
#include "amiga/menu.h"
#include "amiga/misc.h"
#include "amiga/nsoption.h"
#include "amiga/pageinfo.h"
#include "amiga/plotters.h"
#include "amiga/plugin_hack.h"
#include "amiga/print.h"
#include "amiga/schedule.h"
#include "amiga/search.h"
#include "amiga/selectmenu.h"
#include "amiga/theme.h"
#include "amiga/utf8.h"

#define AMINS_SCROLLERPEN NUMDRIPENS
#define NSA_KBD_SCROLL_PX 10
#define NSA_MAX_HOTLIST_BUTTON_LEN 20

#define SCROLL_TOP INT_MIN
#define SCROLL_PAGE_UP (INT_MIN + 1)
#define SCROLL_PAGE_DOWN (INT_MAX - 1)
#define SCROLL_BOTTOM (INT_MAX)

/* Extra mouse button defines to match those in intuition/intuition.h */
#define SIDEDOWN  (IECODE_4TH_BUTTON)
#define SIDEUP    (IECODE_4TH_BUTTON | IECODE_UP_PREFIX)
#define EXTRADOWN (IECODE_5TH_BUTTON)
#define EXTRAUP   (IECODE_5TH_BUTTON | IECODE_UP_PREFIX)

/* Left OR Right Shift/Alt keys */
#define NSA_QUAL_SHIFT (IEQUALIFIER_RSHIFT | IEQUALIFIER_LSHIFT)
#define NSA_QUAL_ALT (IEQUALIFIER_RALT | IEQUALIFIER_LALT)

#ifdef __amigaos4__
#define NSA_STATUS_TEXT GA_Text
#else
#define NSA_STATUS_TEXT STRINGA_TextVal
#endif

#ifdef __amigaos4__
#define BOOL_MISMATCH(a,b) ((a == FALSE) && (b != FALSE)) || ((a != FALSE) && (b == FALSE))
#else
#define BOOL_MISMATCH(a,b) (1)
#endif

extern struct gui_utf8_table *amiga_utf8_table;

enum
{
    OID_MAIN = 0,
	OID_VSCROLL,
	OID_HSCROLL,
	GID_MAIN,
	GID_TABLAYOUT,
	GID_BROWSER,
	GID_STATUS,
	GID_URL,
	GID_ICON,
	GID_STOP,
	GID_RELOAD,
	GID_HOME,
	GID_BACK,
	GID_FORWARD,
	GID_THROBBER,
	GID_SEARCH_ICON,
	GID_PAGEINFO,
	GID_PAGEINFO_INSECURE_BM,
	GID_PAGEINFO_INTERNAL_BM,
	GID_PAGEINFO_LOCAL_BM,
	GID_PAGEINFO_SECURE_BM,
	GID_PAGEINFO_WARNING_BM,
	GID_FAVE,
	GID_FAVE_ADD,
	GID_FAVE_RMV,
	GID_CLOSETAB,
	GID_CLOSETAB_BM,
	GID_ADDTAB,
	GID_ADDTAB_BM,
	GID_TABS,
	GID_TABS_FLAG,
	GID_SEARCHSTRING,
	GID_TOOLBARLAYOUT,
	GID_HOTLIST,
	GID_HOTLISTLAYOUT,
	GID_HOTLISTSEPBAR,
	GID_HSCROLL,
	GID_HSCROLLLAYOUT,
	GID_VSCROLL,
	GID_VSCROLLLAYOUT,
	GID_LOGLAYOUT,
	GID_LOG,
	GID_LAST
};

struct gui_window_2 {
	struct ami_generic_window w;
	struct Window *win;
	Object *restrict objects[GID_LAST];
	struct gui_window *gw; /* currently-displayed gui_window */
	bool redraw_required;
	int throbber_frame;
	struct List tab_list;
	ULONG tabs;
	ULONG next_tab;
	struct Node *last_new_tab;
	struct Hook scrollerhook;
	browser_mouse_state mouse_state;
	browser_mouse_state key_state;
	ULONG throbber_update_count;
	struct find_window *searchwin;
	ULONG oldh;
	ULONG oldv;
	int temp;
	bool redraw_scroll;
	bool new_content;
	struct ami_menu_data *menu_data[AMI_MENU_AREXX_MAX + 1]; /* only for GadTools menus */
	ULONG hotlist_items;
	Object *restrict hotlist_toolbar_lab[AMI_GUI_TOOLBAR_MAX];
	struct List hotlist_toolbar_list;
	struct List *web_search_list;
	Object *search_bm;
	char *restrict svbuffer;
	char *restrict status;
	char *restrict wintitle;
	char *restrict helphints[GID_LAST];
	browser_mouse_state prev_mouse_state;
	struct timeval lastclick;
	struct AppIcon *appicon; /* iconify appicon */
	struct DiskObject *dobj; /* iconify appicon */
	struct Hook favicon_hook;
	struct Hook throbber_hook;
	struct Hook browser_hook;
	struct Hook *ctxmenu_hook;
	Object *restrict history_ctxmenu[2];
	Object *clicktab_ctxmenu;
	gui_drag_type drag_op;
	struct IBox *ptr_lock;
	struct AppWindow *appwin;
	struct MinList *shared_pens;
	gui_pointer_shape mouse_pointer;
	struct Menu *imenu; /* Intuition menu */
	bool closed; /* Window has been closed (via menu) */
};

struct gui_window
{
	struct gui_window_2 *shared;
	int tab;
	struct Node *tab_node;
	int c_x; /* Caret X posn */
	int c_y; /* Caret Y posn */
	int c_w; /* Caret width */
	int c_h; /* Caret height */
	int c_h_temp;
	int scrollx;
	int scrolly;
	struct ami_history_local_window *hw;
	struct List dllist;
	struct hlcache_handle *favicon;
	bool throbbing;
	char *tabtitle;
	APTR deferred_rects_pool;
	struct MinList *deferred_rects;
	struct browser_window *bw;
	struct ColumnInfo *logcolumns;
	struct List loglist;
};

struct ami_gui_tb_userdata {
	struct List *sblist;
	struct gui_window_2 *gw;
	int items;
};

static struct MinList *window_list = NULL;
static struct Screen *scrn = NULL;
static struct MsgPort *sport = NULL;
static struct gui_window *cur_gw = NULL;

static bool ami_quit = false;

static struct MsgPort *schedulermsgport = NULL;
static struct MsgPort *appport;
#ifdef __amigaos4__
static Class *urlStringClass;
#endif

static BOOL locked_screen = FALSE;
static int screen_signal = -1;
static bool win_destroyed;
static STRPTR nsscreentitle;
static struct gui_globals *browserglob = NULL;

static struct MsgPort *applibport = NULL;
static uint32 ami_appid = 0;
static ULONG applibsig = 0;
static ULONG rxsig = 0;
static struct Hook newprefs_hook;

static STRPTR temp_homepage_url = NULL;
static bool cli_force = false;

#define USERS_DIR "PROGDIR:Users"
static char *users_dir = NULL;
static char *current_user_dir;
static char *current_user_faviconcache;

static const __attribute__((used)) char *stack_cookie = "\0$STACK:196608\0";

const char * const versvn;
const char * const verdate;

static void ami_switch_tab(struct gui_window_2 *gwin, bool redraw);
static void ami_change_tab(struct gui_window_2 *gwin, int direction);
static void ami_get_hscroll_pos(struct gui_window_2 *gwin, ULONG *xs);
static void ami_get_vscroll_pos(struct gui_window_2 *gwin, ULONG *ys);
static void ami_quit_netsurf_delayed(void);
static Object *ami_gui_splash_open(void);
static void ami_gui_splash_close(Object *win_obj);
static bool ami_gui_map_filename(char **remapped, const char *restrict path,
	const char *restrict file, const char *restrict map);
static void ami_gui_window_update_box_deferred(struct gui_window *g, bool draw);
static void ami_do_redraw(struct gui_window_2 *g);
static void ami_schedule_redraw_remove(struct gui_window_2 *gwin);

static bool gui_window_get_scroll(struct gui_window *g, int *restrict sx, int *restrict sy);
static nserror gui_window_set_scroll(struct gui_window *g, const struct rect *rect);
static void gui_window_remove_caret(struct gui_window *g);
static void gui_window_place_caret(struct gui_window *g, int x, int y, int height, const struct rect *clip);

HOOKF(uint32, ami_set_favicon_render_hook, APTR, space, struct gpRender *);
HOOKF(uint32, ami_set_throbber_render_hook, APTR, space, struct gpRender *);
HOOKF(uint32, ami_gui_browser_render_hook, APTR, space, struct gpRender *);

/* accessors for default options - user option is updated if it is set as per default */
#define nsoption_default_set_int(OPTION, VALUE)				\
	if (nsoptions_default[NSOPTION_##OPTION].value.i == nsoptions[NSOPTION_##OPTION].value.i)	\
		nsoptions[NSOPTION_##OPTION].value.i = VALUE;	\
	nsoptions_default[NSOPTION_##OPTION].value.i = VALUE

/* Functions documented in gui.h */
struct MsgPort *ami_gui_get_shared_msgport(void)
{
	assert(sport != NULL);
	return sport;
}

struct gui_window *ami_gui_get_active_gw(void)
{
	return cur_gw;
}

struct Screen *ami_gui_get_screen(void)
{
	return scrn;
}

struct MinList *ami_gui_get_window_list(void)
{
	assert(window_list != NULL);
	return window_list;
}

void ami_gui_beep(void)
{
	DisplayBeep(scrn);
}

struct browser_window *ami_gui_get_browser_window(struct gui_window *gw)
{
	assert(gw != NULL);
	return gw->bw;
}

struct browser_window *ami_gui2_get_browser_window(struct gui_window_2 *gwin)
{
	assert(gwin != NULL);
	return ami_gui_get_browser_window(gwin->gw);
}

struct List *ami_gui_get_download_list(struct gui_window *gw)
{
	assert(gw != NULL);
	return &gw->dllist;
}

struct gui_window_2 *ami_gui_get_gui_window_2(struct gui_window *gw)
{
	assert(gw != NULL);
	return gw->shared;
}

struct gui_window *ami_gui2_get_gui_window(struct gui_window_2 *gwin)
{
	assert(gwin != NULL);
	return gwin->gw;
}

const char *ami_gui_get_win_title(struct gui_window *gw)
{
	assert(gw != NULL);
	assert(gw->shared != NULL);
	return (const char *)gw->shared->wintitle;
}

const char *ami_gui_get_tab_title(struct gui_window *gw)
{
	assert(gw != NULL);
	return (const char *)gw->tabtitle;
}

struct Node *ami_gui_get_tab_node(struct gui_window *gw)
{
	assert(gw != NULL);
	return gw->tab_node;
}

ULONG ami_gui2_get_tabs(struct gui_window_2 *gwin)
{
	assert(gwin != NULL);
	return gwin->tabs;
}

struct List *ami_gui2_get_tab_list(struct gui_window_2 *gwin)
{
	assert(gwin != NULL);
	return &gwin->tab_list;
}

struct hlcache_handle *ami_gui_get_favicon(struct gui_window *gw)
{
	assert(gw != NULL);
	return gw->favicon;
}

struct ami_history_local_window *ami_gui_get_history_window(struct gui_window *gw)
{
	assert(gw != NULL);
	return gw->hw;
}

void ami_gui_set_history_window(struct gui_window *gw, struct ami_history_local_window *hw)
{
	assert(gw != NULL);
	gw->hw = hw;
}

void ami_gui_set_find_window(struct gui_window *gw, struct find_window *fw)
{
	/* This needs to be in gui_window_2 as it is shared amongst tabs (I think),
	 * it just happens that the find code only knows of the gui_window
	 */
	assert(gw != NULL);
	assert(gw->shared != NULL);
	gw->shared->searchwin = fw;
}

bool ami_gui_get_throbbing(struct gui_window *gw)
{
	assert(gw != NULL);
	return gw->throbbing;
}

void ami_gui_set_throbbing(struct gui_window *gw, bool throbbing)
{
	assert(gw != NULL);
	gw->throbbing = throbbing;
}

int ami_gui_get_throbber_frame(struct gui_window *gw)
{
	assert(gw != NULL);
	assert(gw->shared != NULL);
	return gw->shared->throbber_frame;
}

void ami_gui_set_throbber_frame(struct gui_window *gw, int frame)
{
	assert(gw != NULL);
	assert(gw->shared != NULL);
	gw->shared->throbber_frame = frame;
}

Object *ami_gui2_get_object(struct gui_window_2 *gwin, int object_type)
{
	ULONG obj = 0;

	assert(gwin != NULL);

	switch(object_type) {
		case AMI_WIN_MAIN:
			obj = OID_MAIN;
		break;

		case AMI_GAD_THROBBER:
			obj = GID_THROBBER;
		break;

		case AMI_GAD_TABS:
			obj = GID_TABS;
		break;

		case AMI_GAD_URL:
			obj = GID_URL;
		break;

		case AMI_GAD_SEARCH:
			obj = GID_SEARCHSTRING;
		break;

		default:
			return NULL;
		break;
	}

	return gwin->objects[obj];
}


struct Window *ami_gui2_get_window(struct gui_window_2 *gwin)
{
	assert(gwin != NULL);
	return gwin->win;
}

struct Window *ami_gui_get_window(struct gui_window *gw)
{
	assert(gw != NULL);
	return ami_gui2_get_window(gw->shared);
}

struct Menu *ami_gui_get_menu(struct gui_window *gw)
{
	assert(gw != NULL);
	assert(gw->shared != NULL);
	return gw->shared->imenu;
}

void ami_gui2_set_menu(struct gui_window_2 *gwin, struct Menu *menu)
{
	if(menu != NULL) {
		gwin->imenu = menu;
	} else {
		ami_gui_menu_freemenus(gwin->imenu, gwin->menu_data);
	}
}

struct ami_menu_data **ami_gui2_get_menu_data(struct gui_window_2 *gwin)
{
	assert(gwin != NULL);
	return gwin->menu_data;
}

void ami_gui2_set_ctxmenu_history_tmp(struct gui_window_2 *gwin, int temp)
{
	assert(gwin != NULL);
	gwin->temp = temp;
}

int ami_gui2_get_ctxmenu_history_tmp(struct gui_window_2 *gwin)
{
	assert(gwin != NULL);
	return gwin->temp;
}

Object *ami_gui2_get_ctxmenu_history(struct gui_window_2 *gwin, ULONG direction)
{
	assert(gwin != NULL);
	return gwin->history_ctxmenu[direction];
}

void ami_gui2_set_ctxmenu_history(struct gui_window_2 *gwin, ULONG direction, Object *ctx_hist)
{
	assert(gwin != NULL);
	gwin->history_ctxmenu[direction] = ctx_hist;
}

void ami_gui2_set_closed(struct gui_window_2 *gwin, bool closed)
{
	assert(gwin != NULL);
	gwin->closed = closed;
}

void ami_gui2_set_new_content(struct gui_window_2 *gwin, bool new_content)
{
	assert(gwin != NULL);
	gwin->new_content = new_content;
}

/** undocumented, or internal, or documented elsewhere **/

#ifdef __amigaos4__
static void *ami_find_gwin_by_id(struct Window *win, uint32 type)
{
	struct nsObject *node, *nnode;
	struct gui_window_2 *gwin;

	if(!IsMinListEmpty(window_list))
	{
		node = (struct nsObject *)GetHead((struct List *)window_list);

		do
		{
			nnode=(struct nsObject *)GetSucc((struct Node *)node);

			if(node->Type == type)
			{
				gwin = node->objstruct;
				if(win == ami_gui2_get_window(gwin)) return gwin;
			}
		} while((node = nnode));
	}
	return NULL;
}

void *ami_window_at_pointer(int type)
{
	struct Layer *layer;
	struct Screen *scrn = ami_gui_get_screen();

	LockLayerInfo(&scrn->LayerInfo);

	layer = WhichLayer(&scrn->LayerInfo, scrn->MouseX, scrn->MouseY);

	UnlockLayerInfo(&scrn->LayerInfo);

	if(layer) return ami_find_gwin_by_id(layer->Window, type);
		else return NULL;
}
#else
/**\todo check if OS4 version of this function will build on OS3, even if it isn't called */
void *ami_window_at_pointer(int type)
{
	return NULL;
}
#endif

void ami_set_pointer(struct gui_window_2 *gwin, gui_pointer_shape shape, bool update)
{
	if(gwin->mouse_pointer == shape) return;
	ami_update_pointer(ami_gui2_get_window(gwin), shape);
	if(update == true) gwin->mouse_pointer = shape;
}

/* reset the mouse pointer back to what NetSurf last set it as */
void ami_reset_pointer(struct gui_window_2 *gwin)
{
	ami_update_pointer(ami_gui2_get_window(gwin), gwin->mouse_pointer);
}


STRPTR ami_locale_langs(int *codeset)
{
	struct Locale *locale;
	STRPTR acceptlangs = NULL;
	char *remapped = NULL;

	if((locale = OpenLocale(NULL)))
	{
		if(codeset != NULL) *codeset = locale->loc_CodeSet;

		for(int i = 0; i < 10; i++)
		{
			if(locale->loc_PrefLanguages[i])
			{
				if(ami_gui_map_filename(&remapped, "PROGDIR:Resources",
					locale->loc_PrefLanguages[i], "LangNames"))
				{
					if(acceptlangs)
					{
						STRPTR acceptlangs2 = acceptlangs;
						acceptlangs = ASPrintf("%s, %s",acceptlangs2, remapped);
						FreeVec(acceptlangs2);
						acceptlangs2 = NULL;
					}
					else
					{
						acceptlangs = ASPrintf("%s", remapped);
					}
				}
				if(remapped != NULL) free(remapped);
			}
			else
			{
				continue;
			}
		}
		CloseLocale(locale);
	}
	return acceptlangs;
}

static bool ami_gui_map_filename(char **remapped, const char *restrict path,
		const char *restrict file, const char *restrict map)
{
	BPTR fh = 0;
	char *mapfile = NULL;
	size_t mapfile_size = 0;
	char buffer[1024];
	char *restrict realfname;
	bool found = false;

	netsurf_mkpath(&mapfile, &mapfile_size, 2, path, map);

	if(mapfile == NULL) return false;

	fh = FOpen(mapfile, MODE_OLDFILE, 0);
	if(fh)
	{
		while(FGets(fh, buffer, 1024) != 0)
		{
			if((buffer[0] == '#') ||
				(buffer[0] == '\n') ||
				(buffer[0] == '\0')) continue;

			realfname = strchr(buffer, ':');
			if(realfname)
			{
				if(strncmp(buffer, file, strlen(file)) == 0)
				{
					if(realfname[strlen(realfname)-1] == '\n')
						realfname[strlen(realfname)-1] = '\0';
					*remapped = strdup(realfname + 1);
					found = true;
					break;
				}
			}
		}
		FClose(fh);
	}

	if(found == false) *remapped = strdup(file);
		else NSLOG(netsurf, INFO,
			   "Remapped %s to %s in path %s using %s", file,
			   *remapped, path, map);

	free(mapfile);

	return found;
}

static bool ami_gui_check_resource(char *fullpath, const char *file)
{
	bool found = false;
	char *remapped;
	BPTR lock = 0;
	size_t fullpath_len = 1024;

	ami_gui_map_filename(&remapped, fullpath, file, "Resource.map");
	netsurf_mkpath(&fullpath, &fullpath_len, 2, fullpath, remapped);

	lock = Lock(fullpath, ACCESS_READ);
	if(lock) {
		UnLock(lock);
		found = true;
	}

	if(found) NSLOG(netsurf, INFO, "Found %s", fullpath);
	free(remapped);

	return found;
}

bool ami_locate_resource(char *fullpath, const char *file)
{
	struct Locale *locale;
	int i;
	bool found = false;
	char *remapped = NULL;
	size_t fullpath_len = 1024;

	/* Check NetSurf user data area first */

	if(current_user_dir != NULL) {
		strcpy(fullpath, current_user_dir);
		found = ami_gui_check_resource(fullpath, file);
		if(found) return true;
	}

	/* Check current theme directory */
	if(nsoption_charp(theme)) {
		strcpy(fullpath, nsoption_charp(theme));
		found = ami_gui_check_resource(fullpath, file);
		if(found) return true;
	}

	/* If not found, start on the user's preferred languages */

	locale = OpenLocale(NULL);

	for(i=0;i<10;i++) {
		strcpy(fullpath, "PROGDIR:Resources/");

		if(locale->loc_PrefLanguages[i]) {
			if(ami_gui_map_filename(&remapped, "PROGDIR:Resources",
					locale->loc_PrefLanguages[i], "LangNames") == true) {
				netsurf_mkpath(&fullpath, &fullpath_len, 2, fullpath, remapped);
				found = ami_gui_check_resource(fullpath, file);
				free(remapped);
			}
		} else {
			continue;
		}

		if(found) break;
	}

	if(!found) {
		/* If not found yet, check in PROGDIR:Resources/en,
		 * might not be in user's preferred languages */

		strcpy(fullpath, "PROGDIR:Resources/en/");
		found = ami_gui_check_resource(fullpath, file);
	}

	CloseLocale(locale);

	if(!found) {
		/* Lastly check directly in PROGDIR:Resources */

		strcpy(fullpath, "PROGDIR:Resources/");
		found = ami_gui_check_resource(fullpath, file);
	}

	return found;
}

static void ami_gui_resources_free(void)
{
	ami_schedule_free();
	ami_object_fini();

	FreeSysObject(ASOT_PORT, appport);
	FreeSysObject(ASOT_PORT, sport);
	FreeSysObject(ASOT_PORT, schedulermsgport);
}

static bool ami_gui_resources_open(void)
{
#ifdef __amigaos4__
	urlStringClass = MakeStringClass();
#endif

    if(!(appport = AllocSysObjectTags(ASOT_PORT,
							ASO_NoTrack, FALSE,
							TAG_DONE))) return false;

    if(!(sport = AllocSysObjectTags(ASOT_PORT,
							ASO_NoTrack, FALSE,
							TAG_DONE))) return false;

    if(!(schedulermsgport = AllocSysObjectTags(ASOT_PORT,
							ASO_NoTrack, FALSE,
							TAG_DONE))) return false;

	if(ami_schedule_create(schedulermsgport) != NSERROR_OK) {
		ami_misc_fatal_error("Failed to initialise scheduler");
		return false;
	}

	ami_object_init();

	return true;
}

static UWORD ami_system_colour_scrollbar_fgpen(struct DrawInfo *drinfo)
{
	LONG scrollerfillpen = FALSE;
#ifdef __amigaos4__
	GetGUIAttrs(NULL, drinfo, GUIA_PropKnobColor, &scrollerfillpen, TAG_DONE);

	if(scrollerfillpen) return FILLPEN;
		else return FOREGROUNDPEN;
#else
	return FILLPEN;
#endif

}

/**
 * set option from pen
 */
static nserror
colour_option_from_pen(UWORD pen,
			   enum nsoption_e option,
			   struct Screen *screen,
			   colour def_colour)
{
	ULONG colr[3];
	struct DrawInfo *drinfo;

	if((option < NSOPTION_SYS_COLOUR_START) ||
	   (option > NSOPTION_SYS_COLOUR_END) ||
	   (nsoptions[option].type != OPTION_COLOUR)) {
		return NSERROR_BAD_PARAMETER;
	}

	if(screen != NULL) {
		drinfo = GetScreenDrawInfo(screen);
		if(drinfo != NULL) {

			if(pen == AMINS_SCROLLERPEN) pen = ami_system_colour_scrollbar_fgpen(drinfo);

			/* Get the colour of the pen being used for "pen" */
			GetRGB32(screen->ViewPort.ColorMap, drinfo->dri_Pens[pen], 1, (ULONG *)&colr);

			/* convert it to a color */
			def_colour = ((colr[0] & 0xff000000) >> 24) |
				((colr[1] & 0xff000000) >> 16) |
				((colr[2] & 0xff000000) >> 8);

			FreeScreenDrawInfo(screen, drinfo);
		}
	}

	if (nsoptions_default[option].value.c == nsoptions[option].value.c)
		nsoptions[option].value.c = def_colour;
	nsoptions_default[option].value.c = def_colour;

	return NSERROR_OK;
}

/* exported interface documented in amiga/gui.h */
STRPTR ami_gui_get_screen_title(void)
{
	if(nsscreentitle == NULL) {
		nsscreentitle = ASPrintf("NetSurf %s", netsurf_version);
		/* If this fails it will be NULL, which means we'll get the screen's
		 * default titlebar text instead - so no need to check for error. */
	}

	return nsscreentitle;
}

static void ami_set_screen_defaults(struct Screen *screen)
{
	/* various window size/position defaults */
	int width = screen->Width / 2;
	int height = screen->Height / 2;
	int top = (screen->Height / 2) - (height / 2);
	int left = (screen->Width / 2) - (width / 2);

	nsoption_default_set_int(cookies_window_ypos, top);
	nsoption_default_set_int(cookies_window_xpos, left);
	nsoption_default_set_int(cookies_window_xsize, width);
	nsoption_default_set_int(cookies_window_ysize, height);

	nsoption_default_set_int(history_window_ypos, top);
	nsoption_default_set_int(history_window_xpos, left);
	nsoption_default_set_int(history_window_xsize, width);
	nsoption_default_set_int(history_window_ysize, height);

	nsoption_default_set_int(hotlist_window_ypos, top);
	nsoption_default_set_int(hotlist_window_xpos, left);
	nsoption_default_set_int(hotlist_window_xsize, width);
	nsoption_default_set_int(hotlist_window_ysize, height);


	nsoption_default_set_int(window_x, 0);
	nsoption_default_set_int(window_y, screen->BarHeight + 1);
	nsoption_default_set_int(window_width, screen->Width);
	nsoption_default_set_int(window_height, screen->Height - screen->BarHeight - 1);

#ifdef __amigaos4__
	nsoption_default_set_int(redraw_tile_size_x, screen->Width);
	nsoption_default_set_int(redraw_tile_size_y, screen->Height);

	/* set system colours for amiga ui */
	colour_option_from_pen(FILLPEN, NSOPTION_sys_colour_ActiveBorder, screen, 0x00000000);
	colour_option_from_pen(FILLPEN, NSOPTION_sys_colour_ActiveCaption, screen, 0x00dddddd);
	colour_option_from_pen(BACKGROUNDPEN, NSOPTION_sys_colour_AppWorkspace, screen, 0x00eeeeee);
	colour_option_from_pen(BACKGROUNDPEN, NSOPTION_sys_colour_Background, screen, 0x00aa0000);
	colour_option_from_pen(FOREGROUNDPEN, NSOPTION_sys_colour_ButtonFace, screen, 0x00aaaaaa);
	colour_option_from_pen(FORESHINEPEN, NSOPTION_sys_colour_ButtonHighlight, screen, 0x00cccccc);
	colour_option_from_pen(FORESHADOWPEN, NSOPTION_sys_colour_ButtonShadow, screen, 0x00bbbbbb);
	colour_option_from_pen(TEXTPEN, NSOPTION_sys_colour_ButtonText, screen, 0x00000000);
	colour_option_from_pen(FILLTEXTPEN, NSOPTION_sys_colour_CaptionText, screen, 0x00000000);
	colour_option_from_pen(DISABLEDTEXTPEN, NSOPTION_sys_colour_GrayText, screen, 0x00777777);
	colour_option_from_pen(SELECTPEN, NSOPTION_sys_colour_Highlight, screen, 0x00ee0000);
	colour_option_from_pen(SELECTTEXTPEN, NSOPTION_sys_colour_HighlightText, screen, 0x00000000);
	colour_option_from_pen(INACTIVEFILLPEN, NSOPTION_sys_colour_InactiveBorder, screen, 0x00000000);
	colour_option_from_pen(INACTIVEFILLPEN, NSOPTION_sys_colour_InactiveCaption, screen, 0x00ffffff);
	colour_option_from_pen(INACTIVEFILLTEXTPEN, NSOPTION_sys_colour_InactiveCaptionText, screen, 0x00cccccc);
	colour_option_from_pen(BACKGROUNDPEN, NSOPTION_sys_colour_InfoBackground, screen, 0x00aaaaaa);/* This is wrong, HelpHint backgrounds are pale yellow but doesn't seem to be a DrawInfo pen defined for it. */
	colour_option_from_pen(TEXTPEN, NSOPTION_sys_colour_InfoText, screen, 0x00000000);
	colour_option_from_pen(MENUBACKGROUNDPEN, NSOPTION_sys_colour_Menu, screen, 0x00aaaaaa);
	colour_option_from_pen(MENUTEXTPEN, NSOPTION_sys_colour_MenuText, screen, 0x00000000);
	colour_option_from_pen(AMINS_SCROLLERPEN, NSOPTION_sys_colour_Scrollbar, screen, 0x00aaaaaa);
	colour_option_from_pen(FORESHADOWPEN, NSOPTION_sys_colour_ThreeDDarkShadow, screen, 0x00555555);
	colour_option_from_pen(FOREGROUNDPEN, NSOPTION_sys_colour_ThreeDFace, screen, 0x00dddddd);
	colour_option_from_pen(FORESHINEPEN, NSOPTION_sys_colour_ThreeDHighlight, screen, 0x00aaaaaa);
	colour_option_from_pen(HALFSHINEPEN, NSOPTION_sys_colour_ThreeDLightShadow, screen, 0x00999999);
	colour_option_from_pen(HALFSHADOWPEN, NSOPTION_sys_colour_ThreeDShadow, screen, 0x00777777);
	colour_option_from_pen(BACKGROUNDPEN, NSOPTION_sys_colour_Window, screen, 0x00aaaaaa);
	colour_option_from_pen(INACTIVEFILLPEN, NSOPTION_sys_colour_WindowFrame, screen, 0x00000000);
	colour_option_from_pen(TEXTPEN, NSOPTION_sys_colour_WindowText, screen, 0x00000000);
#else
	nsoption_default_set_int(redraw_tile_size_x, 100);
	nsoption_default_set_int(redraw_tile_size_y, 100);
#endif
}


/**
 * Set option defaults for amiga frontend
 *
 * @param defaults The option table to update.
 * @return error status.
 */
static nserror ami_set_options(struct nsoption_s *defaults)
{
	STRPTR tempacceptlangs;
	char temp[1024];
	int codeset = 0;

	/* The following line disables the popupmenu.class select menu.
	** It's not recommended to use it!
	*/
	nsoption_set_bool(core_select_menu, true);

	/* ClickTab < 53 doesn't work with the auto show/hide tab-bar (for reasons forgotten) */
	if(ClickTabBase->lib_Version < 53)
		nsoption_set_bool(tab_always_show, true);

	if((!nsoption_charp(accept_language)) || 
	   (nsoption_charp(accept_language)[0] == '\0') ||
	   (nsoption_bool(accept_lang_locale) == true))
	{
		if((tempacceptlangs = ami_locale_langs(&codeset)))
		{
			nsoption_set_charp(accept_language,
					   (char *)strdup(tempacceptlangs));
			FreeVec(tempacceptlangs);
		}
	}

	/* Some OS-specific overrides */
#ifdef __amigaos4__
	if(!LIB_IS_AT_LEAST((struct Library *)SysBase, 53, 89)) {
		/* Disable ExtMem usage pre-OS4.1FEU1 */
		nsoption_set_bool(use_extmem, false);
	}

	if(codeset == 0) codeset = 4; /* ISO-8859-1 */
	const char *encname = (const char *)ObtainCharsetInfo(DFCS_NUMBER, codeset,
							DFCS_MIMENAME);
	nsoption_set_charp(local_charset, strdup(encname));
	nsoption_set_int(local_codeset, codeset);
#else
	nsoption_set_bool(download_notify, false);
	nsoption_set_bool(font_antialiasing, false);
	nsoption_set_bool(truecolour_mouse_pointers, false);
	nsoption_set_bool(use_openurl_lib, true);
	nsoption_set_bool(bitmap_fonts, true);
#endif

	sprintf(temp, "%s/Cookies", current_user_dir);
	nsoption_setnull_charp(cookie_file, 
			       (char *)strdup(temp));

	sprintf(temp, "%s/Hotlist", current_user_dir);
	nsoption_setnull_charp(hotlist_file, 
			       (char *)strdup(temp));

	sprintf(temp, "%s/URLdb", current_user_dir);
	nsoption_setnull_charp(url_file,
			       (char *)strdup(temp));

	sprintf(temp, "%s/FontGlyphCache", current_user_dir);
	nsoption_setnull_charp(font_unicode_file,
			       (char *)strdup(temp));

	nsoption_setnull_charp(ca_bundle,
			       (char *)strdup("PROGDIR:Resources/ca-bundle"));

	/* font defaults */
#ifdef __amigaos4__
	nsoption_setnull_charp(font_sans, (char *)strdup("DejaVu Sans"));
	nsoption_setnull_charp(font_serif, (char *)strdup("DejaVu Serif"));
	nsoption_setnull_charp(font_mono, (char *)strdup("DejaVu Sans Mono"));
	nsoption_setnull_charp(font_cursive, (char *)strdup("DejaVu Sans"));
	nsoption_setnull_charp(font_fantasy, (char *)strdup("DejaVu Serif"));
#else
	nsoption_setnull_charp(font_sans, (char *)strdup("helvetica"));
	nsoption_setnull_charp(font_serif, (char *)strdup("times"));
	nsoption_setnull_charp(font_mono, (char *)strdup("topaz"));
	nsoption_setnull_charp(font_cursive, (char *)strdup("garnet"));
	nsoption_setnull_charp(font_fantasy, (char *)strdup("emerald"));
/* Default CG fonts for OS3 - these work with use_diskfont both on and off,
	however they are slow in both cases. The bitmap fonts don't work when
	use_diskfont is off. The bitmap fonts performance on 68k is far superior,
	so default to those for now whilst testing.
	\todo maybe add some buttons to the prefs GUI to toggle?
	nsoption_setnull_charp(font_sans, (char *)strdup("CGTriumvirate"));
	nsoption_setnull_charp(font_serif, (char *)strdup("CGTimes"));
	nsoption_setnull_charp(font_mono, (char *)strdup("LetterGothic"));
	nsoption_setnull_charp(font_cursive, (char *)strdup("CGTriumvirate"));
	nsoption_setnull_charp(font_fantasy, (char *)strdup("CGTimes"));
*/
#endif

	if (nsoption_charp(font_unicode) == NULL)
	{
		BPTR lock = 0;
		/* Search for some likely candidates */

		if((lock = Lock("FONTS:Code2000.otag", ACCESS_READ)))
		{
			UnLock(lock);
			nsoption_set_charp(font_unicode, 
					   (char *)strdup("Code2000"));
		}
		else if((lock = Lock("FONTS:Bitstream Cyberbit.otag", ACCESS_READ)))
		{
			UnLock(lock);
			nsoption_set_charp(font_unicode,
					   (char *)strdup("Bitstream Cyberbit"));
		}
	}

	if (nsoption_charp(font_surrogate) == NULL) {
		BPTR lock = 0;
		/* Search for some likely candidates -
		 * Ideally we should pick a font during the scan process which announces it
		 * contains UCR_SURROGATES, but nothing appears to have the tag.
		 */
		if((lock = Lock("FONTS:Symbola.otag", ACCESS_READ))) {
			UnLock(lock);
			nsoption_set_charp(font_surrogate, 
					   (char *)strdup("Symbola"));
		}
	}

	return NSERROR_OK;
}

static void ami_amiupdate(void)
{
	/* Create AppPath location for AmiUpdate use */

	BPTR lock = 0;

	if(((lock = Lock("ENVARC:AppPaths",SHARED_LOCK)) == 0))
	{
		lock = CreateDir("ENVARC:AppPaths");
	}
	
	UnLock(lock);

	if((lock = Lock("PROGDIR:", ACCESS_READ)))
	{
		char filename[1024];
		BPTR amiupdatefh;

		DevNameFromLock(lock, (STRPTR)&filename, 1024L, DN_FULLPATH);

		if((amiupdatefh = FOpen("ENVARC:AppPaths/NetSurf", MODE_NEWFILE, 0))) {
			FPuts(amiupdatefh, (CONST_STRPTR)&filename);
			FClose(amiupdatefh);
		}

		UnLock(lock);
	}
}

static nsurl *gui_get_resource_url(const char *path)
{
	char buf[1024];
	nsurl *url = NULL;

	if(ami_locate_resource(buf, path) == false)
		return NULL;

	netsurf_path_to_nsurl(buf, &url);

	return url;
}

HOOKF(void, ami_gui_newprefs_hook, APTR, window, APTR)
{
	ami_set_screen_defaults(scrn);
}

static void ami_openscreen(void)
{
	ULONG id = 0;
	ULONG compositing;

	if (nsoption_int(screen_compositing) == -1)
		compositing = ~0UL;
	else compositing = nsoption_int(screen_compositing);

	if (nsoption_charp(pubscreen_name) == NULL)
	{
		if((nsoption_charp(screen_modeid)) && 
		   (strncmp(nsoption_charp(screen_modeid), "0x", 2) == 0))
		{
			id = strtoul(nsoption_charp(screen_modeid), NULL, 0);
		}
		else
		{
			struct ScreenModeRequester *screenmodereq = NULL;

			if((screenmodereq = AllocAslRequest(ASL_ScreenModeRequest,NULL))) {
				if(AslRequestTags(screenmodereq,
						ASLSM_MinDepth, 0,
						ASLSM_MaxDepth, 32,
						TAG_DONE))
				{
					char *modeid = malloc(20);
					id = screenmodereq->sm_DisplayID;
					sprintf(modeid, "0x%lx", id);
					nsoption_set_charp(screen_modeid, modeid);
					ami_nsoption_write();
				}
				FreeAslRequest(screenmodereq);
			}
		}

		if(screen_signal == -1) screen_signal = AllocSignal(-1);
		NSLOG(netsurf, INFO, "Screen signal %d", screen_signal);
		scrn = OpenScreenTags(NULL,
					/**\todo specify screen depth */
					SA_DisplayID, id,
					SA_Title, ami_gui_get_screen_title(),
					SA_Type, PUBLICSCREEN,
					SA_PubName, "NetSurf",
					SA_PubSig, screen_signal,
					SA_PubTask, FindTask(0),
					SA_LikeWorkbench, TRUE,
					SA_Compositing, compositing,
					TAG_DONE);

		if(scrn)
		{
			PubScreenStatus(scrn,0);
		}
		else
		{
			FreeSignal(screen_signal);
			screen_signal = -1;

			if((scrn = LockPubScreen("NetSurf")))
			{
				locked_screen = TRUE;
			}
			else
			{
				nsoption_set_charp(pubscreen_name,
						   strdup("Workbench"));
			}
		}
	}

	if (nsoption_charp(pubscreen_name) != NULL)
	{
		scrn = LockPubScreen(nsoption_charp(pubscreen_name));

		if(scrn == NULL)
		{
			scrn = LockPubScreen("Workbench");
		}
		locked_screen = TRUE;
	}

	ami_font_setdevicedpi(id);
	ami_set_screen_defaults(scrn);
	ami_help_new_screen(scrn);
}

static void ami_openscreenfirst(void)
{
	ami_openscreen();
	if(browserglob == NULL) browserglob = ami_plot_ra_alloc(0, 0, false, false);
	ami_theme_throbber_setup();
}

static struct RDArgs *ami_gui_commandline(int *restrict argc, char ** argv,
		int *restrict nargc, char ** nargv)
{
	struct RDArgs *args;
	CONST_STRPTR template = "-v/S,NSOPTS/M,URL/K,USERSDIR/K,FORCE/S";
	long rarray[] = {0,0,0,0,0};
	enum
	{
		A_VERBOSE, /* ignored */
		A_NSOPTS, /* ignored */
		A_URL,
		A_USERSDIR,
		A_FORCE
	};

	if(*argc == 0) return NULL; // argc==0 is started from wb

	if((args = ReadArgs(template, rarray, NULL))) {
		if(rarray[A_URL]) {
			NSLOG(netsurf, INFO,
			      "URL %s specified on command line",
			      (char *)rarray[A_URL]);
			temp_homepage_url = strdup((char *)rarray[A_URL]); /**\todo allow IDNs */
		}

		if(rarray[A_USERSDIR]) {
			NSLOG(netsurf, INFO,
			      "USERSDIR %s specified on command line",
			      (char *)rarray[A_USERSDIR]);
			users_dir = ASPrintf("%s", rarray[A_USERSDIR]);
		}

		if(rarray[A_FORCE]) {
			NSLOG(netsurf, INFO,
			      "FORCE specified on command line");
			cli_force = true;
		}

		if(rarray[A_NSOPTS]) {
		/* The NSOPTS/M parameter specified in the ReadArgs template is
		 * special. The /M means it collects all arguments that can't
		 * be assigned to any other parameter, and stores them in an
		 * array.  We collect these and pass them as a fake argc/argv
		 * to nsoption_commandline().
		 * This trickery is necessary because if ReadArgs() is called
		 * first, nsoption_commandline() can no longer parse (fetch?)
		 * the arguments.  If nsoption_commandline() is called first,
		 * then ReadArgs cannot fetch the arguments.
		 *\todo this was totally broken so to stop startup crashing
		 * has been temporarily removed (core cli not called when func
		 * returns NULL).
		 */
		}
	} else {
		NSLOG(netsurf, INFO, "ReadArgs failed to parse command line");
	}

	FreeArgs(args);
	return NULL;
}

static char *ami_gui_read_tooltypes(struct WBArg *wbarg)
{
	struct DiskObject *dobj;
	STRPTR *toolarray;
	char *s;
	char *current_user = NULL;

	if((*wbarg->wa_Name) && (dobj = GetDiskObject(wbarg->wa_Name))) {
		toolarray = (STRPTR *)dobj->do_ToolTypes;

		if((s = (char *)FindToolType(toolarray,"USERSDIR"))) users_dir = ASPrintf("%s", s);
		if((s = (char *)FindToolType(toolarray,"USER"))) current_user = ASPrintf("%s", s);

		FreeDiskObject(dobj);
	}
	return current_user;
}

static STRPTR ami_gui_read_all_tooltypes(int argc, char **argv)
{
	struct WBStartup *WBenchMsg;
	struct WBArg *wbarg;
	char i = 0;
	char *current_user = NULL;
	char *cur_user = NULL;

	if(argc == 0) { /* Started from WB */
		WBenchMsg = (struct WBStartup *)argv;
		for(i = 0, wbarg = WBenchMsg->sm_ArgList; i < WBenchMsg->sm_NumArgs; i++,wbarg++) {
			LONG olddir =-1;
			if((wbarg->wa_Lock) && (*wbarg->wa_Name))
				olddir = SetCurrentDir(wbarg->wa_Lock);

			cur_user = ami_gui_read_tooltypes(wbarg);
			if(cur_user != NULL) {
				if(current_user != NULL) FreeVec(current_user);
				current_user = cur_user;
			}

			if(olddir !=-1) SetCurrentDir(olddir);
		}
	}

	return current_user;
}

static void gui_init2(int argc, char** argv)
{
	struct Screen *screen;
	BOOL notalreadyrunning;
	nsurl *url;
	nserror error;
	struct browser_window *bw = NULL;

	notalreadyrunning = ami_arexx_init(&rxsig);

	/* ...and this ensures the treeview at least gets the WB colour palette to work with */
	if(scrn == NULL) {
		if((screen = LockPubScreen("Workbench"))) {
			ami_set_screen_defaults(screen);
			UnlockPubScreen(NULL, screen);
		}
	} else {
		ami_set_screen_defaults(scrn);
	}
	/**/

	hotlist_init(nsoption_charp(hotlist_file),
			nsoption_charp(hotlist_file));
	search_web_select_provider(nsoption_int(search_provider));

	if (notalreadyrunning && 
	    (nsoption_bool(startup_no_window) == false))
		ami_openscreenfirst();

	if(cli_force == true) {
		notalreadyrunning = TRUE;
	}

	if(temp_homepage_url && notalreadyrunning) {
		error = nsurl_create(temp_homepage_url, &url);
		if (error == NSERROR_OK) {
			error = browser_window_create(BW_CREATE_HISTORY,
					url,
					NULL,
					NULL,
					&bw);
			nsurl_unref(url);
		}
		if (error != NSERROR_OK) {
			amiga_warn_user(messages_get_errorcode(error), 0);
		}
		free(temp_homepage_url);
		temp_homepage_url = NULL;
	}

	if(argc == 0) { // WB
		struct WBStartup *WBenchMsg = (struct WBStartup *)argv;
		struct WBArg *wbarg;
		int first=0,i=0;
		char fullpath[1024];

		for(i=0,wbarg=WBenchMsg->sm_ArgList;i<WBenchMsg->sm_NumArgs;i++,wbarg++)
		{
			if(i==0) continue;
			if((wbarg->wa_Lock)&&(*wbarg->wa_Name))
			{
				DevNameFromLock(wbarg->wa_Lock,fullpath,1024,DN_FULLPATH);
				AddPart(fullpath,wbarg->wa_Name,1024);

				if(!temp_homepage_url) {
					nsurl *temp_url;
					if (netsurf_path_to_nsurl(fullpath, &temp_url) == NSERROR_OK) {
						temp_homepage_url = strdup(nsurl_access(temp_url));
						nsurl_unref(temp_url);
					}
				}

				if(notalreadyrunning)
				{
					error = nsurl_create(temp_homepage_url, &url);

					if (error == NSERROR_OK) {
						if(!first)
						{
							error = browser_window_create(BW_CREATE_HISTORY,
										      url,
										      NULL,
										      NULL,
										      &bw);

							first=1;
						}
						else
						{
							error = browser_window_create(BW_CREATE_CLONE | BW_CREATE_HISTORY,
										      url,
										      NULL,
										      bw,
										      &bw);

						}
						nsurl_unref(url);

					}
					if (error != NSERROR_OK) {
						amiga_warn_user(messages_get_errorcode(error), 0);
					}
					free(temp_homepage_url);
					temp_homepage_url = NULL;
				}
			}
			/* this should be where we read tooltypes, but it's too late for that now */
		}
	}

	nsoption_setnull_charp(homepage_url, (char *)strdup(NETSURF_HOMEPAGE));

	if(!notalreadyrunning)
	{
		STRPTR sendcmd = NULL;
		char newtab[11] = "\0";

		if(nsoption_bool(tab_new_session) == true) {
			strcpy(newtab, "TAB ACTIVE");
		}

		if(temp_homepage_url) {
			sendcmd = ASPrintf("OPEN \"%s\" NEW%s", temp_homepage_url, newtab);
			free(temp_homepage_url);
			temp_homepage_url = NULL;
		} else {
			sendcmd = ASPrintf("OPEN \"%s\" NEW%s", nsoption_charp(homepage_url), newtab);
		}
		ami_arexx_self(sendcmd);
		FreeVec(sendcmd);

		/* Bring the screen to the front. Intuition may have already done this, but it doesn't hurt. */
		ami_arexx_self("TOFRONT");

		ami_quit=true;
		return;
	}
#ifdef __amigaos4__
	if(IApplication)
	{
		if(argc == 0)
		{
			ULONG noicon = TAG_IGNORE;

			if (nsoption_bool(hide_docky_icon)) 
				noicon = REGAPP_NoIcon;

			ami_appid = RegisterApplication(messages_get("NetSurf"),
				REGAPP_URLIdentifier, "netsurf-browser.org",
				REGAPP_WBStartup, (struct WBStartup *)argv,
				noicon, TRUE,
				REGAPP_HasPrefsWindow, TRUE,
				REGAPP_CanCreateNewDocs, TRUE,
				REGAPP_UniqueApplication, TRUE,
				REGAPP_Description, messages_get("NetSurfDesc"),
				TAG_DONE);
		}
		else
		{
/* TODO: Specify icon when run from Shell */
			ami_appid = RegisterApplication(messages_get("NetSurf"),
				REGAPP_URLIdentifier, "netsurf-browser.org",
				REGAPP_FileName, argv[0],
				REGAPP_NoIcon, TRUE,
				REGAPP_HasPrefsWindow, TRUE,
				REGAPP_CanCreateNewDocs, TRUE,
				REGAPP_UniqueApplication, TRUE,
				REGAPP_Description, messages_get("NetSurfDesc"),
				TAG_DONE);
		}

		GetApplicationAttrs(ami_appid, APPATTR_Port, (ULONG)&applibport, TAG_DONE);
		if(applibport) applibsig = (1L << applibport->mp_SigBit);
	}
#endif
	if(!bw && (nsoption_bool(startup_no_window) == false)) {
		error = nsurl_create(nsoption_charp(homepage_url), &url);
		if (error == NSERROR_OK) {
			error = browser_window_create(BW_CREATE_HISTORY,
						      url,
						      NULL,
						      NULL,
						      NULL);
			nsurl_unref(url);
		}
		if (error != NSERROR_OK) {
			amiga_warn_user(messages_get_errorcode(error), 0);
		}
	}
}

static void ami_update_buttons(struct gui_window_2 *gwin)
{
	long back=FALSE, forward=FALSE, tabclose=FALSE, stop=FALSE, reload=FALSE;
	long s_back, s_forward, s_tabclose, s_stop, s_reload;

	if(!browser_window_back_available(gwin->gw->bw))
		back=TRUE;

	if(!browser_window_forward_available(gwin->gw->bw))
		forward=TRUE;

	if(!browser_window_stop_available(gwin->gw->bw))
		stop=TRUE;

	if(!browser_window_reload_available(gwin->gw->bw))
		reload=TRUE;

	if(nsoption_bool(kiosk_mode) == false) {
		if(gwin->tabs <= 1) {
			tabclose=TRUE;
			ami_gui_menu_set_disabled(gwin->win, gwin->imenu, M_CLOSETAB, true);
		} else {
			ami_gui_menu_set_disabled(gwin->win, gwin->imenu, M_CLOSETAB, false);
		}
	}

	GetAttr(GA_Disabled, gwin->objects[GID_BACK], (uint32 *)&s_back);
	GetAttr(GA_Disabled, gwin->objects[GID_FORWARD], (uint32 *)&s_forward);
	GetAttr(GA_Disabled, gwin->objects[GID_RELOAD], (uint32 *)&s_reload);
	GetAttr(GA_Disabled, gwin->objects[GID_STOP], (uint32 *)&s_stop);

	if(BOOL_MISMATCH(s_back, back))
		SetGadgetAttrs((struct Gadget *)gwin->objects[GID_BACK],
			gwin->win, NULL, GA_Disabled, back, TAG_DONE);

	if(BOOL_MISMATCH(s_forward, forward))
		SetGadgetAttrs((struct Gadget *)gwin->objects[GID_FORWARD],
			gwin->win, NULL, GA_Disabled, forward, TAG_DONE);

	if(BOOL_MISMATCH(s_reload, reload))
		SetGadgetAttrs((struct Gadget *)gwin->objects[GID_RELOAD],
			gwin->win, NULL, GA_Disabled, reload, TAG_DONE);

	if(BOOL_MISMATCH(s_stop, stop))
		SetGadgetAttrs((struct Gadget *)gwin->objects[GID_STOP],
			gwin->win, NULL, GA_Disabled, stop, TAG_DONE);

	if(ClickTabBase->lib_Version < 53) {
		if(gwin->tabs <= 1) tabclose = TRUE;

		GetAttr(GA_Disabled, gwin->objects[GID_CLOSETAB], (uint32 *)&s_tabclose);

		if(BOOL_MISMATCH(s_tabclose, tabclose))
			SetGadgetAttrs((struct Gadget *)gwin->objects[GID_CLOSETAB],
				gwin->win, NULL, GA_Disabled, tabclose, TAG_DONE);
	}

	/* Update the back/forward buttons history context menu */
	ami_ctxmenu_history_create(AMI_CTXMENU_HISTORY_BACK, gwin);
	ami_ctxmenu_history_create(AMI_CTXMENU_HISTORY_FORWARD, gwin);
}

void ami_gui_history(struct gui_window_2 *gwin, bool back)
{
	if(back == true)
	{
		if(browser_window_back_available(gwin->gw->bw))
			browser_window_history_back(gwin->gw->bw, false);
	}
	else
	{
		if(browser_window_forward_available(gwin->gw->bw))
			browser_window_history_forward(gwin->gw->bw, false);
	}

	ami_update_buttons(gwin);
}

int ami_key_to_nskey(ULONG keycode, struct InputEvent *ie)
{
	int nskey = 0, chars;
	char buffer[20];
	char *utf8 = NULL;

	if(keycode >= IECODE_UP_PREFIX) return 0;

	switch(keycode)
	{
		case RAWKEY_CRSRUP:
			if(ie->ie_Qualifier & NSA_QUAL_SHIFT) {
				nskey = NS_KEY_PAGE_UP;
			} else if(ie->ie_Qualifier & NSA_QUAL_ALT) {
				nskey = NS_KEY_TEXT_START;
			}
			else nskey = NS_KEY_UP;
		break;
		case RAWKEY_CRSRDOWN:
			if(ie->ie_Qualifier & NSA_QUAL_SHIFT) {
				nskey = NS_KEY_PAGE_DOWN;
			} else if(ie->ie_Qualifier & NSA_QUAL_ALT) {
				nskey = NS_KEY_TEXT_END;
			}
			else nskey = NS_KEY_DOWN;
		break;
		case RAWKEY_CRSRLEFT:
			if(ie->ie_Qualifier & NSA_QUAL_SHIFT) {
				nskey = NS_KEY_LINE_START;
			}else if(ie->ie_Qualifier & NSA_QUAL_ALT) {
				nskey = NS_KEY_WORD_LEFT;
			}
			else nskey = NS_KEY_LEFT;
		break;
		case RAWKEY_CRSRRIGHT:
			if(ie->ie_Qualifier & NSA_QUAL_SHIFT) {
				nskey = NS_KEY_LINE_END;
			}else if(ie->ie_Qualifier & NSA_QUAL_ALT) {
				nskey = NS_KEY_WORD_RIGHT;
			}
			else nskey = NS_KEY_RIGHT;
		break;
		case RAWKEY_ESC:
			nskey = NS_KEY_ESCAPE;
		break;
		case RAWKEY_PAGEUP:
			nskey = NS_KEY_PAGE_UP;
		break;
		case RAWKEY_PAGEDOWN:
			nskey = NS_KEY_PAGE_DOWN;
		break;
		case RAWKEY_HOME:
			nskey = NS_KEY_TEXT_START;
		break;
		case RAWKEY_END:
			nskey = NS_KEY_TEXT_END;
		break;
		case RAWKEY_BACKSPACE:
			if(ie->ie_Qualifier & NSA_QUAL_SHIFT) {
				nskey = NS_KEY_DELETE_LINE_START;
			} else {
				nskey = NS_KEY_DELETE_LEFT;
			}
		break;
		case RAWKEY_DEL:
			if(ie->ie_Qualifier & NSA_QUAL_SHIFT) {
				nskey = NS_KEY_DELETE_LINE_END;
			} else {
				nskey = NS_KEY_DELETE_RIGHT;
			}
		break;
		case RAWKEY_TAB:
			if(ie->ie_Qualifier & NSA_QUAL_SHIFT) {
				nskey = NS_KEY_SHIFT_TAB;
			} else {
				nskey = NS_KEY_TAB;
			}
		break;
		case RAWKEY_F5:
		case RAWKEY_F8:
		case RAWKEY_F9:
		case RAWKEY_F10:
		case RAWKEY_F12:
		case RAWKEY_HELP:
			// don't translate
			nskey = keycode;
		break;
		default:
			if((chars = MapRawKey(ie,buffer,20,NULL)) > 0) {
				if(utf8_from_local_encoding(buffer, chars, &utf8) != NSERROR_OK) return 0;
				nskey = utf8_to_ucs4(utf8, utf8_char_byte_length(utf8));
				free(utf8);

				if(ie->ie_Qualifier & IEQUALIFIER_RCOMMAND) {
					switch(nskey) {
						case 'a':
							nskey = NS_KEY_SELECT_ALL;
						break;
						case 'c':
							nskey = NS_KEY_COPY_SELECTION;
						break;
						case 'v':
							nskey = NS_KEY_PASTE;
						break;
						case 'x':
							nskey = NS_KEY_CUT_SELECTION;
						break;
						case 'y':
							nskey = NS_KEY_REDO;
						break;
						case 'z':
							nskey = NS_KEY_UNDO;
						break;
					}
				}
			}
		break;
	}

	return nskey;
}

int ami_gui_get_quals(Object *win_obj)
{
	uint32 quals = 0;
	int key_state = 0;
#ifdef __amigaos4__
	GetAttr(WINDOW_Qualifier, win_obj, (uint32 *)&quals);
#else
#warning qualifier needs fixing for OS3
#endif

	if(quals & NSA_QUAL_SHIFT) {
		key_state |= BROWSER_MOUSE_MOD_1;
	}

	if(quals & IEQUALIFIER_CONTROL) {
		key_state |= BROWSER_MOUSE_MOD_2;
	}

	if(quals & NSA_QUAL_ALT) {
		key_state |= BROWSER_MOUSE_MOD_3;
	}

	return key_state;
}

static void ami_update_quals(struct gui_window_2 *gwin)
{
	gwin->key_state = ami_gui_get_quals(gwin->objects[OID_MAIN]);
}

/* exported interface documented in amiga/gui.h */
nserror ami_gui_get_space_box(Object *obj, struct IBox **bbox)
{
#ifdef __amigaos4__
	if(LIB_IS_AT_LEAST((struct Library *)SpaceBase, 53, 6)) {
		*bbox = malloc(sizeof(struct IBox));
		if(*bbox == NULL) return NSERROR_NOMEM;
		GetAttr(SPACE_RenderBox, obj, (ULONG *)*bbox);
	} else
#endif
	{
		GetAttr(SPACE_AreaBox, obj, (ULONG *)bbox);
	}

	return NSERROR_OK;
}

/* exported interface documented in amiga/gui.h */
void ami_gui_free_space_box(struct IBox *bbox)
{
#ifdef __amigaos4__
	if(LIB_IS_AT_LEAST((struct Library *)SpaceBase, 53, 6)) {
		free(bbox);
	}
#endif
}

static bool ami_spacebox_to_ns_coords(struct gui_window_2 *gwin,
		int *restrict x, int *restrict y, int space_x, int space_y)
{
	int ns_x = space_x;
	int ns_y = space_y;

	ns_x += gwin->gw->scrollx;
	ns_y += gwin->gw->scrolly;

	*x = ns_x;
	*y = ns_y;

	return true;	
}

bool ami_mouse_to_ns_coords(struct gui_window_2 *gwin, int *restrict x, int *restrict y,
	int mouse_x, int mouse_y)
{
	int ns_x, ns_y;
	struct IBox *bbox;

	if(mouse_x == -1) mouse_x = gwin->win->MouseX;
	if(mouse_y == -1) mouse_y = gwin->win->MouseY;

	if(ami_gui_get_space_box((Object *)gwin->objects[GID_BROWSER], &bbox) == NSERROR_OK) {
		ns_x = (ULONG)(mouse_x - bbox->Left);
		ns_y = (ULONG)(mouse_y - bbox->Top);

		if((ns_x < 0) || (ns_x > bbox->Width) || (ns_y < 0) || (ns_y > bbox->Height))
			return false;

		ami_gui_free_space_box(bbox);
	} else {
		amiga_warn_user("NoMemory", "");
		return false;
	}

	return ami_spacebox_to_ns_coords(gwin, x, y, ns_x, ns_y);
}

static void ami_gui_scroll_internal(struct gui_window_2 *gwin, int xs, int ys)
{
	struct IBox *bbox;
	int x, y;
	struct rect rect;

	if(ami_mouse_to_ns_coords(gwin, &x, &y, -1, -1) == true)
	{
		if(browser_window_scroll_at_point(gwin->gw->bw, x, y, xs, ys) == false)
		{
			int width, height;

			gui_window_get_scroll(gwin->gw,
				&gwin->gw->scrollx,
				&gwin->gw->scrolly);

			if(ami_gui_get_space_box((Object *)gwin->objects[GID_BROWSER], &bbox) != NSERROR_OK) {
				amiga_warn_user("NoMemory", "");
				return;
			}

			browser_window_get_extents(gwin->gw->bw, false, &width, &height);

			switch(xs)
			{
				case SCROLL_PAGE_UP:
					xs = gwin->gw->scrollx - bbox->Width;
				break;

				case SCROLL_PAGE_DOWN:
					xs = gwin->gw->scrollx + bbox->Width;
				break;

				case SCROLL_TOP:
					xs = 0;
				break;

				case SCROLL_BOTTOM:
					xs = width;
				break;

				default:
					xs += gwin->gw->scrollx;
				break;
			}

			switch(ys)
			{
				case SCROLL_PAGE_UP:
					ys = gwin->gw->scrolly - bbox->Height;
				break;

				case SCROLL_PAGE_DOWN:
					ys = gwin->gw->scrolly + bbox->Height;
				break;

				case SCROLL_TOP:
					ys = 0;
				break;

				case SCROLL_BOTTOM:
					ys = height;
				break;

				default:
					ys += gwin->gw->scrolly;
				break;
			}

			ami_gui_free_space_box(bbox);
			rect.x0 = rect.x1 = xs;
			rect.y0 = rect.y1 = ys;
			gui_window_set_scroll(gwin->gw, &rect);
		}
	}
}

static struct IBox *ami_ns_rect_to_ibox(struct gui_window_2 *gwin, const struct rect *rect)
{
	struct IBox *bbox, *ibox;

	ibox = malloc(sizeof(struct IBox));
	if(ibox == NULL) return NULL;

	if(ami_gui_get_space_box((Object *)gwin->objects[GID_BROWSER], &bbox) != NSERROR_OK) {
		free(ibox);
		amiga_warn_user("NoMemory", "");
		return NULL;
	}

	ibox->Left = gwin->win->MouseX + (rect->x0);
	ibox->Top = gwin->win->MouseY + (rect->y0);

	ibox->Width = (rect->x1 - rect->x0);
	ibox->Height = (rect->y1 - rect->y0);

	if(ibox->Left < bbox->Left) ibox->Left = bbox->Left;
	if(ibox->Top < bbox->Top) ibox->Top = bbox->Top;

	if((ibox->Left > (bbox->Left + bbox->Width)) ||
		(ibox->Top > (bbox->Top + bbox->Height)) ||
		(ibox->Width < 0) || (ibox->Height < 0))
	{
		free(ibox);
		ami_gui_free_space_box(bbox);
		return NULL;
	}

	ami_gui_free_space_box(bbox);
	return ibox;
}

static void ami_gui_trap_mouse(struct gui_window_2 *gwin)
{
#ifdef __amigaos4__
	switch(gwin->drag_op)
	{
		case GDRAGGING_NONE:
		case GDRAGGING_SCROLLBAR:
		case GDRAGGING_OTHER:
		break;

		default:
			if(gwin->ptr_lock)
			{
				SetWindowAttrs(gwin->win, WA_GrabFocus, 10,
					WA_MouseLimits, gwin->ptr_lock, TAG_DONE);
			}
		break;
	}
#endif
}

static void ami_gui_menu_update_all(void)
{
	struct nsObject *node;
	struct nsObject *nnode;
	struct gui_window_2 *gwin;

	if(IsMinListEmpty(window_list))	return;

	node = (struct nsObject *)GetHead((struct List *)window_list);

	do {
		nnode=(struct nsObject *)GetSucc((struct Node *)node);
		gwin = node->objstruct;

		if(node->Type == AMINS_WINDOW)
		{
			ami_gui_menu_update_checked(gwin);
		}
	} while((node = nnode));
}

/**
 * Find the current dimensions of a amiga browser window content area.
 *
 * \param gw The gui window to measure content area of.
 * \param width receives width of window
 * \param height receives height of window
 * \return NSERROR_OK on sucess and width and height updated
 *          else error code.
 */
static nserror
gui_window_get_dimensions(struct gui_window *gw,
			  int *restrict width,
			  int *restrict height)
{
	struct IBox *bbox;
	nserror res;

	res = ami_gui_get_space_box((Object *)gw->shared->objects[GID_BROWSER],
				    &bbox);
	if (res != NSERROR_OK) {
		amiga_warn_user("NoMemory", "");
		return res;
	}

	*width = bbox->Width;
	*height = bbox->Height;

	ami_gui_free_space_box(bbox);

	return NSERROR_OK;
}

/* Add a horizontal scroller, if not already present
 * Returns true if changed, false otherwise */
static bool ami_gui_hscroll_add(struct gui_window_2 *gwin)
{
	struct TagItem attrs[2];

	if(gwin->objects[GID_HSCROLL] != NULL) return false;

	attrs[0].ti_Tag = CHILD_MinWidth;
	attrs[0].ti_Data = 0;
	attrs[1].ti_Tag = TAG_DONE;
	attrs[1].ti_Data = 0;

	gwin->objects[GID_HSCROLL] = ScrollerObj,
					GA_ID, GID_HSCROLL,
					GA_RelVerify, TRUE,
					SCROLLER_Orientation, SORIENT_HORIZ,
					ICA_TARGET, ICTARGET_IDCMP,
				ScrollerEnd;
#ifdef __amigaos4__
	IDoMethod(gwin->objects[GID_HSCROLLLAYOUT], LM_ADDCHILD,
			gwin->win, gwin->objects[GID_HSCROLL], attrs);
#else
	SetAttrs(gwin->objects[GID_HSCROLLLAYOUT],
			LAYOUT_AddChild, gwin->objects[GID_HSCROLL], TAG_MORE, &attrs);
#endif
	return true;
}

/* Remove the horizontal scroller, if present */
static bool ami_gui_hscroll_remove(struct gui_window_2 *gwin)
{
	if(gwin->objects[GID_HSCROLL] == NULL) return false;

#ifdef __amigaos4__
	IDoMethod(gwin->objects[GID_HSCROLLLAYOUT], LM_REMOVECHILD,
			gwin->win, gwin->objects[GID_HSCROLL]);
#else
	SetAttrs(gwin->objects[GID_HSCROLLLAYOUT], LAYOUT_RemoveChild, gwin->objects[GID_HSCROLL], TAG_DONE);
#endif

	gwin->objects[GID_HSCROLL] = NULL;

	return true;
}

/* Add a vertical scroller, if not already present
 * Returns true if changed, false otherwise */
static bool ami_gui_vscroll_add(struct gui_window_2 *gwin)
{
	struct TagItem attrs[2];

	if(gwin->objects[GID_VSCROLL] != NULL) return false;

	attrs[0].ti_Tag = CHILD_MinWidth;
	attrs[0].ti_Data = 0;
	attrs[1].ti_Tag = TAG_DONE;
	attrs[1].ti_Data = 0;

	gwin->objects[GID_VSCROLL] = ScrollerObj,
					GA_ID, GID_VSCROLL,
					GA_RelVerify, TRUE,
					ICA_TARGET, ICTARGET_IDCMP,
				ScrollerEnd;
#ifdef __amigaos4__
	IDoMethod(gwin->objects[GID_VSCROLLLAYOUT], LM_ADDCHILD,
			gwin->win, gwin->objects[GID_VSCROLL], attrs);
#else
	SetAttrs(gwin->objects[GID_VSCROLLLAYOUT],
			LAYOUT_AddChild, gwin->objects[GID_VSCROLL], TAG_MORE, &attrs);
#endif
	return true;
}

/* Remove the vertical scroller, if present */
static bool ami_gui_vscroll_remove(struct gui_window_2 *gwin)
{
	if(gwin->objects[GID_VSCROLL] == NULL) return false;

#ifdef __amigaos4__
	IDoMethod(gwin->objects[GID_VSCROLLLAYOUT], LM_REMOVECHILD,
			gwin->win, gwin->objects[GID_VSCROLL]);
#else
	SetAttrs(gwin->objects[GID_VSCROLLLAYOUT], LAYOUT_RemoveChild, gwin->objects[GID_VSCROLL], TAG_DONE);
#endif

	gwin->objects[GID_VSCROLL] = NULL;

	return true;
}

/**
 * Check the scroll bar requirements for a browser window, and add/remove
 * the vertical scroller as appropriate.  This should be the main entry
 * point used to perform this task.
 *
 * \param  gwin      "Shared" GUI window to check the state of
 */
static void ami_gui_scroller_update(struct gui_window_2 *gwin)
{
	int h = 1, w = 1, wh = 0, ww = 0;
	bool rethinkv = false;
	bool rethinkh = false;
	browser_scrolling hscroll = BW_SCROLLING_YES;
	browser_scrolling vscroll = BW_SCROLLING_YES;

	browser_window_get_scrollbar_type(gwin->gw->bw, &hscroll, &vscroll);

	if(browser_window_is_frameset(gwin->gw->bw) == true) {
		rethinkv = ami_gui_vscroll_remove(gwin);
		rethinkh = ami_gui_hscroll_remove(gwin);
	} else {
		if((browser_window_get_extents(gwin->gw->bw, false, &w, &h) == NSERROR_OK)) {
			gui_window_get_dimensions(gwin->gw, &ww, &wh);
		}

		if(vscroll == BW_SCROLLING_NO) {
			rethinkv = ami_gui_vscroll_remove(gwin);
		} else {
			if (h > wh) rethinkv = ami_gui_vscroll_add(gwin);
				else rethinkv = ami_gui_vscroll_remove(gwin);
		}

		if(hscroll == BW_SCROLLING_NO) {
			rethinkh = ami_gui_hscroll_remove(gwin);
		} else {
			if (w > ww) rethinkh = ami_gui_hscroll_add(gwin);
				else rethinkh = ami_gui_hscroll_remove(gwin);
		}
	}

	if(rethinkv || rethinkh) {
		FlushLayoutDomainCache((struct Gadget *)gwin->objects[GID_MAIN]);
		RethinkLayout((struct Gadget *)gwin->objects[GID_MAIN],
				gwin->win, NULL, TRUE);
		browser_window_schedule_reformat(gwin->gw->bw);
	}
}

/* For future use
static void ami_gui_console_log_clear(struct gui_window *g)
{
	if(g->shared->objects[GID_LOG] != NULL) {
		SetGadgetAttrs((struct Gadget *)g->shared->objects[GID_LOG], g->shared->win, NULL,
						LISTBROWSER_Labels, NULL,
						TAG_DONE);
	}
	
	FreeListBrowserList(&g->loglist);

	NewList(&g->loglist);

	if(g->shared->objects[GID_LOG] != NULL) {
		SetGadgetAttrs((struct Gadget *)g->shared->objects[GID_LOG], g->shared->win, NULL,
						LISTBROWSER_Labels, &g->loglist,
						TAG_DONE);
	}
}
*/

static void ami_gui_console_log_add(struct gui_window *g)
{
	struct TagItem attrs[2];

	if(g->shared->objects[GID_LOG] != NULL) return;

	attrs[0].ti_Tag = CHILD_MinHeight;
	attrs[0].ti_Data = 50;
	attrs[1].ti_Tag = TAG_DONE;
	attrs[1].ti_Data = 0;

	g->shared->objects[GID_LOG] = ListBrowserObj,
					GA_ID, GID_LOG,
					LISTBROWSER_ColumnInfo, g->logcolumns,
					LISTBROWSER_ColumnTitles, TRUE,
					LISTBROWSER_Labels, &g->loglist,
					LISTBROWSER_Striping, LBS_ROWS,
				ListBrowserEnd;

#ifdef __amigaos4__
	IDoMethod(g->shared->objects[GID_LOGLAYOUT], LM_ADDCHILD,
			g->shared->win, g->shared->objects[GID_LOG], NULL);
#else
	SetAttrs(g->shared->objects[GID_LOGLAYOUT],
		LAYOUT_AddChild, g->shared->objects[GID_LOG], TAG_MORE, &attrs);
#endif

	FlushLayoutDomainCache((struct Gadget *)g->shared->objects[GID_MAIN]);

	RethinkLayout((struct Gadget *)g->shared->objects[GID_MAIN],
			g->shared->win, NULL, TRUE);
		
	ami_schedule_redraw(g->shared, true);
}

static void ami_gui_console_log_remove(struct gui_window *g)
{
	if(g->shared->objects[GID_LOG] == NULL) return;

#ifdef __amigaos4__
	IDoMethod(g->shared->objects[GID_LOGLAYOUT], LM_REMOVECHILD,
			g->shared->win, g->shared->objects[GID_LOG]);
#else
	SetAttrs(g->shared->objects[GID_LOGLAYOUT],
		LAYOUT_RemoveChild, g->shared->objects[GID_LOG], TAG_DONE);
#endif

	g->shared->objects[GID_LOG] = NULL;

	FlushLayoutDomainCache((struct Gadget *)g->shared->objects[GID_MAIN]);

	RethinkLayout((struct Gadget *)g->shared->objects[GID_MAIN],
			g->shared->win, NULL, TRUE);

	ami_schedule_redraw(g->shared, true);
}

static bool ami_gui_console_log_toggle(struct gui_window *g)
{
	if(g->shared->objects[GID_LOG] == NULL) {
		ami_gui_console_log_add(g);
		return true;
	} else {
		ami_gui_console_log_remove(g);
		return false;
	}
}

static void ami_gui_console_log_switch(struct gui_window *g)
{
	if(g->shared->objects[GID_LOG] == NULL) return;

	RefreshSetGadgetAttrs((struct Gadget *)g->shared->objects[GID_LOG], g->shared->win, NULL,
					LISTBROWSER_ColumnInfo, g->logcolumns,
					LISTBROWSER_Labels, &g->loglist,
					TAG_DONE);
}

static void
gui_window_console_log(struct gui_window *g,
		       browser_window_console_source src,
		       const char *msg,
		       size_t msglen,
		       browser_window_console_flags flags)
{
	bool foldable = !!(flags & BW_CS_FLAG_FOLDABLE);
	const char *src_text;
	const char *level_text;
	struct Node *node;
	ULONG style = 0;
	ULONG fgpen = TEXTPEN;
	ULONG lbflags = LBFLG_READONLY;
	char timestamp[256];
	time_t now = time(NULL);
	struct tm *timedata = localtime(&now);

	strftime(timestamp, 256, "%c", timedata);

	if(foldable) lbflags |= LBFLG_HASCHILDREN;

	switch (src) {
	case BW_CS_INPUT:
		src_text = "client-input";
		break;
	case BW_CS_SCRIPT_ERROR:
		src_text = "scripting-error";
		break;
	case BW_CS_SCRIPT_CONSOLE:
		src_text = "scripting-console";
		break;
	default:
		assert(0 && "Unknown scripting source");
		src_text = "unknown";
		break;
	}

	switch (flags & BW_CS_FLAG_LEVEL_MASK) {
	case BW_CS_FLAG_LEVEL_DEBUG:
		level_text = "DEBUG";
		fgpen = DISABLEDTEXTPEN;
		lbflags |= LBFLG_CUSTOMPENS;
		break;
	case BW_CS_FLAG_LEVEL_LOG:
		level_text = "LOG";
		fgpen = DISABLEDTEXTPEN;
		lbflags |= LBFLG_CUSTOMPENS;
		break;
	case BW_CS_FLAG_LEVEL_INFO:
		level_text = "INFO";
		break;
	case BW_CS_FLAG_LEVEL_WARN:
		level_text = "WARN";
		break;
	case BW_CS_FLAG_LEVEL_ERROR:
		level_text = "ERROR";
		style = FSF_BOLD;
		break;
	default:
		assert(0 && "Unknown console logging level");
		level_text = "unknown";
		break;
	}

	if(g->shared->objects[GID_LOG] != NULL) {
		SetGadgetAttrs((struct Gadget *)g->shared->objects[GID_LOG], g->shared->win, NULL,
						LISTBROWSER_Labels, NULL,
						TAG_DONE);
	}

	/* Add log entry to list irrespective of whether the log is open. */
	if((node = AllocListBrowserNode(4,
				LBNA_Flags, lbflags,
				LBNA_Column, 0,
					LBNCA_SoftStyle, style,
					LBNCA_FGPen, fgpen,
					LBNCA_CopyText, TRUE,
					LBNCA_Text, timestamp,
				LBNA_Column, 1,
					LBNCA_SoftStyle, style,
					LBNCA_FGPen, fgpen,
					LBNCA_CopyText, TRUE,
					LBNCA_Text, src_text,
				LBNA_Column, 2,
					LBNCA_SoftStyle, style,
					LBNCA_FGPen, fgpen,
					LBNCA_CopyText, TRUE,
					LBNCA_Text, level_text,
				LBNA_Column, 3,
					LBNCA_SoftStyle, style,
					LBNCA_FGPen, fgpen,
					LBNCA_CopyText, TRUE,
					LBNCA_Text, msg,
				TAG_DONE))) {
		AddTail(&g->loglist, node);
	}

	if(g->shared->objects[GID_LOG] != NULL) {
		RefreshSetGadgetAttrs((struct Gadget *)g->shared->objects[GID_LOG], g->shared->win, NULL,
						LISTBROWSER_Labels, &g->loglist,
						TAG_DONE);
	}

#ifdef __amigaos4__
	DebugPrintF("NETSURF: CONSOLE_LOG SOURCE %s %sFOLDABLE %s %.*s\n",
	      src_text, foldable ? "" : "NOT-", level_text,
	      (int)msglen, msg);
#endif
}


/**
 * function to add retrieved favicon to gui
 */
static void gui_window_set_icon(struct gui_window *g, struct hlcache_handle *icon)
{
	struct BitMap *bm = NULL;
	struct IBox *bbox;
	struct bitmap *icon_bitmap = NULL;

	if(nsoption_bool(kiosk_mode) == true) return;
	if(!g) return;

	if ((icon != NULL) && ((icon_bitmap = content_get_bitmap(icon)) != NULL))
	{
		bm = ami_bitmap_get_native(icon_bitmap, 16, 16, ami_plot_screen_is_palettemapped(),
					g->shared->win->RPort->BitMap);
	}

	if(g == g->shared->gw) {
		RefreshGList((struct Gadget *)g->shared->objects[GID_ICON],
					g->shared->win, NULL, 1);

		if(bm)
		{
			ULONG tag, tag_data, minterm;

			if(ami_plot_screen_is_palettemapped() == false) {
				tag = BLITA_UseSrcAlpha;
				tag_data = !amiga_bitmap_get_opaque(icon_bitmap);
				minterm = 0xc0;
			} else {
				tag = BLITA_MaskPlane;
				tag_data = (ULONG)ami_bitmap_get_mask(icon_bitmap, 16, 16, bm);
				minterm = MINTERM_SRCMASK;
			}

			if(ami_gui_get_space_box((Object *)g->shared->objects[GID_ICON], &bbox) != NSERROR_OK) {
				amiga_warn_user("NoMemory", "");
				return;
			}

			EraseRect(g->shared->win->RPort, bbox->Left, bbox->Top,
						bbox->Left + 16, bbox->Top + 16);

#ifdef __amigaos4__
			BltBitMapTags(BLITA_SrcX, 0,
						BLITA_SrcY, 0,
						BLITA_DestX, bbox->Left,
						BLITA_DestY, bbox->Top,
						BLITA_Width, 16,
						BLITA_Height, 16,
						BLITA_Source, bm,
						BLITA_Dest, g->shared->win->RPort,
						BLITA_SrcType, BLITT_BITMAP,
						BLITA_DestType, BLITT_RASTPORT,
						BLITA_Minterm, minterm,
						tag, tag_data,
						TAG_DONE);
#else
			if(tag_data) {
				BltMaskBitMapRastPort(bm, 0, 0, g->shared->win->RPort,
							bbox->Left, bbox->Top, 16, 16, minterm, tag_data);
			} else {
				BltBitMapRastPort(bm, 0, 0, g->shared->win->RPort,
							bbox->Left, bbox->Top, 16, 16, 0xc0);
			}
#endif
			ami_gui_free_space_box(bbox);
		}
	}

	g->favicon = icon;
}

static void ami_gui_refresh_favicon(void *p)
{
	struct gui_window_2 *gwin = (struct gui_window_2 *)p;
	gui_window_set_icon(gwin->gw, gwin->gw->favicon);
}

/* Gets the size that border gadget 1 (status) needs to be.
 * Returns the width of the size gadget as a convenience.
 */
#ifdef __amigaos4__
static ULONG ami_get_border_gadget_size(struct gui_window_2 *gwin,
		ULONG *restrict width, ULONG *restrict height)
{
	static ULONG sz_gad_width = 0;
	static ULONG sz_gad_height = 0;
	ULONG available_width;

	if((sz_gad_width == 0) || (sz_gad_height == 0)) {
		struct DrawInfo *dri = GetScreenDrawInfo(scrn);
		GetGUIAttrs(NULL, dri,
			GUIA_SizeGadgetWidth, &sz_gad_width,
			GUIA_SizeGadgetHeight, &sz_gad_height,
		TAG_DONE);
		FreeScreenDrawInfo(scrn, dri);
	}
	available_width = gwin->win->Width - scrn->WBorLeft - sz_gad_width;

	*width = available_width;
	*height = sz_gad_height;

	return sz_gad_width;
}
#endif

static void ami_set_border_gadget_size(struct gui_window_2 *gwin)
{
#ifdef __amigaos4__
	/* Reset gadget widths according to new calculation */
	ULONG size1, size2;

	ami_get_border_gadget_size(gwin, &size1, &size2);

	RefreshSetGadgetAttrs((struct Gadget *)(APTR)gwin->objects[GID_STATUS],
			gwin->win, NULL,
			GA_Width, size1,
			TAG_DONE);

	RefreshWindowFrame(gwin->win);
#endif
}

static BOOL ami_handle_msg(void)
{
	struct ami_generic_window *w = NULL;
	struct nsObject *node;
	struct nsObject *nnode;
	BOOL win_closed = FALSE;

	if(IsMinListEmpty(window_list)) {
		/* no windows in list, so NetSurf should not be running */
		ami_try_quit();
		return FALSE;
	}

	node = (struct nsObject *)GetHead((struct List *)window_list);

	do {
		nnode=(struct nsObject *)GetSucc((struct Node *)node);

		w = node->objstruct;
		if(w == NULL) continue;

		if(w->tbl->event != NULL) {
			if((win_closed = w->tbl->event(w))) {
				if((node->Type != AMINS_GUIOPTSWINDOW) ||
					((node->Type == AMINS_GUIOPTSWINDOW) && (scrn != NULL))) {
					ami_try_quit();
					break;
				}
			} else {
				node = nnode;
				continue;
			}
		}
	} while((node = nnode));

	if(ami_gui_menu_quit_selected() == true) {
		ami_quit_netsurf();
	}
	
	if(ami_gui_menu_get_check_toggled() == true) {
		ami_gui_menu_update_all();
	}

	return win_closed;
}

static BOOL ami_gui_event(void *w)
{
	struct gui_window_2 *gwin = (struct gui_window_2 *)w;
	ULONG result, storage = 0, x, y, xs, ys, width = 800, height = 600;
	uint16 code;
	struct IBox *bbox;
	struct InputEvent *ie;
	struct Node *tabnode;
	int nskey;
	struct timeval curtime;
	static int drag_x_move = 0, drag_y_move = 0;
	char *utf8 = NULL;
	nsurl *url;
	BOOL win_closed = FALSE;

	while((result = RA_HandleInput(gwin->objects[OID_MAIN], &code)) != WMHI_LASTMSG) {
        switch(result & WMHI_CLASSMASK) // class
	   	{
			case WMHI_MOUSEMOVE:
				ami_gui_trap_mouse(gwin); /* re-assert mouse area */

				drag_x_move = 0;
				drag_y_move = 0;

				if(ami_gui_get_space_box((Object *)gwin->objects[GID_BROWSER], &bbox) != NSERROR_OK) {
					amiga_warn_user("NoMemory", "");
					break;
				}

				x = (ULONG)((gwin->win->MouseX - bbox->Left));
				y = (ULONG)((gwin->win->MouseY - bbox->Top));

				ami_get_hscroll_pos(gwin, (ULONG *)&xs);
				ami_get_vscroll_pos(gwin, (ULONG *)&ys);

				x += xs;
				y += ys;

				width=bbox->Width;
				height=bbox->Height;

				if(gwin->mouse_state & BROWSER_MOUSE_DRAG_ON)
				{
					if(ami_drag_icon_move() == TRUE) {
						if((gwin->win->MouseX < bbox->Left) &&
							((gwin->win->MouseX - bbox->Left) > -AMI_DRAG_THRESHOLD))
							drag_x_move = gwin->win->MouseX - bbox->Left;
						if((gwin->win->MouseX > (bbox->Left + bbox->Width)) &&
							((gwin->win->MouseX - (bbox->Left + bbox->Width)) < AMI_DRAG_THRESHOLD))
							drag_x_move = gwin->win->MouseX - (bbox->Left + bbox->Width);
						if((gwin->win->MouseY < bbox->Top) &&
							((gwin->win->MouseY - bbox->Top) > -AMI_DRAG_THRESHOLD))
							drag_y_move = gwin->win->MouseY - bbox->Top;
						if((gwin->win->MouseY > (bbox->Top + bbox->Height)) &&
							((gwin->win->MouseY - (bbox->Top + bbox->Height)) < AMI_DRAG_THRESHOLD))
							drag_y_move = gwin->win->MouseY - (bbox->Top + bbox->Height);
					}
				}

				ami_gui_free_space_box(bbox);

				if((x>=xs) && (y>=ys) && (x<width+xs) && (y<height+ys))
				{
					ami_update_quals(gwin);

					if(gwin->mouse_state & BROWSER_MOUSE_PRESS_1)
					{
						browser_window_mouse_track(gwin->gw->bw,BROWSER_MOUSE_DRAG_1 | gwin->key_state,x,y);
						gwin->mouse_state = BROWSER_MOUSE_HOLDING_1 | BROWSER_MOUSE_DRAG_ON;
					}
					else if(gwin->mouse_state & BROWSER_MOUSE_PRESS_2)
					{
						browser_window_mouse_track(gwin->gw->bw,BROWSER_MOUSE_DRAG_2 | gwin->key_state,x,y);
						gwin->mouse_state = BROWSER_MOUSE_HOLDING_2 | BROWSER_MOUSE_DRAG_ON;
					}
					else
					{
						browser_window_mouse_track(gwin->gw->bw,gwin->mouse_state | gwin->key_state,x,y);
					}
				} else {
					if(!gwin->mouse_state) ami_set_pointer(gwin, GUI_POINTER_DEFAULT, true);
				}
			break;

			case WMHI_MOUSEBUTTONS:
				if(ami_gui_get_space_box((Object *)gwin->objects[GID_BROWSER], &bbox) != NSERROR_OK) {
					amiga_warn_user("NoMemory", "");
					return FALSE;
				}

				x = (ULONG)(gwin->win->MouseX - bbox->Left);
				y = (ULONG)(gwin->win->MouseY - bbox->Top);

				ami_get_hscroll_pos(gwin, (ULONG *)&xs);
				ami_get_vscroll_pos(gwin, (ULONG *)&ys);

				x += xs;
				y += ys;

				width=bbox->Width;
				height=bbox->Height;

				ami_gui_free_space_box(bbox);

				ami_update_quals(gwin);

				if((x>=xs) && (y>=ys) && (x<width+xs) && (y<height+ys))
				{
					//code = code>>16;
					switch(code)
					{
						case SELECTDOWN:
							browser_window_mouse_click(gwin->gw->bw,BROWSER_MOUSE_PRESS_1 | gwin->key_state,x,y);
							gwin->mouse_state=BROWSER_MOUSE_PRESS_1;
						break;
						case MIDDLEDOWN:
							browser_window_mouse_click(gwin->gw->bw,BROWSER_MOUSE_PRESS_2 | gwin->key_state,x,y);
							gwin->mouse_state=BROWSER_MOUSE_PRESS_2;
						break;
					}
				}

				if(x<xs) x=xs;
				if(y<ys) y=ys;
				if(x>=width+xs) x=width+xs-1;
				if(y>=height+ys) y=height+ys-1;

				switch(code)
				{
					case SELECTUP:
						if(gwin->mouse_state & BROWSER_MOUSE_PRESS_1)
						{
							CurrentTime((ULONG *)&curtime.tv_sec, (ULONG *)&curtime.tv_usec);

							gwin->mouse_state = BROWSER_MOUSE_CLICK_1;

							if(gwin->lastclick.tv_sec)
							{
								if(DoubleClick(gwin->lastclick.tv_sec,
											gwin->lastclick.tv_usec,
											curtime.tv_sec, curtime.tv_usec)) {
									if(gwin->prev_mouse_state & BROWSER_MOUSE_DOUBLE_CLICK) {
										gwin->mouse_state |= BROWSER_MOUSE_TRIPLE_CLICK;
									} else {
										gwin->mouse_state |= BROWSER_MOUSE_DOUBLE_CLICK;
									}
								}
							}

							browser_window_mouse_click(gwin->gw->bw,
								gwin->mouse_state | gwin->key_state,x,y);

							if(gwin->mouse_state & BROWSER_MOUSE_TRIPLE_CLICK)
							{
								gwin->lastclick.tv_sec = 0;
								gwin->lastclick.tv_usec = 0;
							}
							else
							{
								gwin->lastclick.tv_sec = curtime.tv_sec;
								gwin->lastclick.tv_usec = curtime.tv_usec;
							}
						}
						else
						{
							browser_window_mouse_track(gwin->gw->bw, 0, x, y);
						}
						gwin->prev_mouse_state = gwin->mouse_state;
						gwin->mouse_state=0;
					break;

					case MIDDLEUP:
						if(gwin->mouse_state & BROWSER_MOUSE_PRESS_2)
						{
							CurrentTime((ULONG *)&curtime.tv_sec, (ULONG *)&curtime.tv_usec);

							gwin->mouse_state = BROWSER_MOUSE_CLICK_2;

							if(gwin->lastclick.tv_sec)
							{
								if(DoubleClick(gwin->lastclick.tv_sec,
											gwin->lastclick.tv_usec,
											curtime.tv_sec, curtime.tv_usec)) {
									if(gwin->prev_mouse_state & BROWSER_MOUSE_DOUBLE_CLICK) {
										gwin->mouse_state |= BROWSER_MOUSE_TRIPLE_CLICK;
									} else {
										gwin->mouse_state |= BROWSER_MOUSE_DOUBLE_CLICK;
									}
								}
							}

							browser_window_mouse_click(gwin->gw->bw,
								gwin->mouse_state | gwin->key_state,x,y);

							if(gwin->mouse_state & BROWSER_MOUSE_TRIPLE_CLICK)
							{
								gwin->lastclick.tv_sec = 0;
								gwin->lastclick.tv_usec = 0;
							}
							else
							{
								gwin->lastclick.tv_sec = curtime.tv_sec;
								gwin->lastclick.tv_usec = curtime.tv_usec;
							}
						}
						else
						{
							browser_window_mouse_track(gwin->gw->bw, 0, x, y);
						}
						gwin->prev_mouse_state = gwin->mouse_state;
						gwin->mouse_state=0;
					break;
#ifdef __amigaos4__
					case SIDEUP:
						ami_gui_history(gwin, true);
					break;

					case EXTRAUP:
						ami_gui_history(gwin, false);
					break;
#endif
				}

				if(ami_drag_has_data() && !gwin->mouse_state)
					ami_drag_save(gwin->win);
			break;

			case WMHI_GADGETUP:
				switch(result & WMHI_GADGETMASK)
				{
					case GID_TABS:
						if(gwin->objects[GID_TABS] == NULL) break;
						if(ClickTabBase->lib_Version >= 53) {
							GetAttrs(gwin->objects[GID_TABS],
								CLICKTAB_NodeClosed, &tabnode, TAG_DONE);
						} else {
							tabnode = NULL;
						}

						if(tabnode) {
							struct gui_window *closedgw;

							GetClickTabNodeAttrs(tabnode,
								TNA_UserData, &closedgw,
								TAG_DONE);

							browser_window_destroy(closedgw->bw);
						} else {
							ami_switch_tab(gwin, true);
						}
					break;

					case GID_CLOSETAB:
						browser_window_destroy(gwin->gw->bw);
					break;

					case GID_ADDTAB:
						ami_gui_new_blank_tab(gwin);
					break;

					case GID_URL:
					{
						nserror ret;
						nsurl *url;
						GetAttr(STRINGA_TextVal,
							(Object *)gwin->objects[GID_URL],
							(ULONG *)&storage);
						utf8 = ami_to_utf8_easy((const char *)storage);

						ret = search_web_omni(utf8, SEARCH_WEB_OMNI_NONE, &url);
						ami_utf8_free(utf8);
						if (ret == NSERROR_OK) {
								browser_window_navigate(gwin->gw->bw,
										url,
										NULL,
										BW_NAVIGATE_HISTORY,
										NULL,
										NULL,
										NULL);
								nsurl_unref(url);
						}
						if (ret != NSERROR_OK) {
							amiga_warn_user(messages_get_errorcode(ret), 0);
						}
					}
					break;

					case GID_TOOLBARLAYOUT:
						/* Need fixing: never gets here */
						search_web_select_provider(-1);
					break;

					case GID_SEARCH_ICON:
						GetAttr(CHOOSER_Selected, gwin->objects[GID_SEARCH_ICON], (ULONG *)&storage);
						search_web_select_provider(storage);
					break;

					case GID_SEARCHSTRING:
					{
						nserror ret;
						nsurl *url;

						GetAttr(STRINGA_TextVal,
							(Object *)gwin->objects[GID_SEARCHSTRING],
							(ULONG *)&storage);

						utf8 = ami_to_utf8_easy((const char *)storage);

						ret = search_web_omni(utf8, SEARCH_WEB_OMNI_SEARCHONLY, &url);
						ami_utf8_free(utf8);
						if (ret == NSERROR_OK) {
								browser_window_navigate(gwin->gw->bw,
										url,
										NULL,
										BW_NAVIGATE_HISTORY,
										NULL,
										NULL,
										NULL);
							nsurl_unref(url);
						}
						if (ret != NSERROR_OK) {
							amiga_warn_user(messages_get_errorcode(ret), 0);
						}

					}
					break;

					case GID_HOME:
						{
							if (nsurl_create(nsoption_charp(homepage_url), &url) != NSERROR_OK) {
								amiga_warn_user("NoMemory", 0);
							} else {
								browser_window_navigate(gwin->gw->bw,
										url,
										NULL,
										BW_NAVIGATE_HISTORY,
										NULL,
										NULL,
										NULL);
								nsurl_unref(url);
							}
						}
					break;

					case GID_STOP:
						if(browser_window_stop_available(gwin->gw->bw))
							browser_window_stop(gwin->gw->bw);
					break;

					case GID_RELOAD:
						ami_update_quals(gwin);

						if(browser_window_reload_available(gwin->gw->bw))
						{
							if(gwin->key_state & BROWSER_MOUSE_MOD_1)
							{
								browser_window_reload(gwin->gw->bw, true);
							}
							else
							{
								browser_window_reload(gwin->gw->bw, false);
							}
						}
					break;

					case GID_BACK:
						ami_gui_history(gwin, true);
					break;

					case GID_FORWARD:
						ami_gui_history(gwin, false);
					break;

					case GID_PAGEINFO:
						{
							ULONG w_top, w_left;
							ULONG g_top, g_left, g_height;

							GetAttr(WA_Top, gwin->objects[OID_MAIN], &w_top);
							GetAttr(WA_Left, gwin->objects[OID_MAIN], &w_left);
							GetAttr(GA_Top, gwin->objects[GID_PAGEINFO], &g_top);
							GetAttr(GA_Left, gwin->objects[GID_PAGEINFO], &g_left);
							GetAttr(GA_Height, gwin->objects[GID_PAGEINFO], &g_height);
														
							if(ami_pageinfo_open(gwin->gw->bw,
											w_left + g_left,
											w_top + g_top + g_height) != NSERROR_OK) {
								NSLOG(netsurf, INFO, "Unable to open page info window");
							}
						}
					break;

					case GID_FAVE:
						GetAttr(STRINGA_TextVal,
							(Object *)gwin->objects[GID_URL],
							(ULONG *)&storage);
						if(nsurl_create((const char *)storage, &url) == NSERROR_OK) {
							if(hotlist_has_url(url)) {
								hotlist_remove_url(url);
							} else {
								hotlist_add_url(url);
							}
							nsurl_unref(url);
						}
						ami_gui_update_hotlist_button(gwin);
					break;

					case GID_HOTLIST:
					default:
//							printf("GADGET: %ld\n",(result & WMHI_GADGETMASK));
					break;
				}
			break;

			case WMHI_RAWKEY:
				ami_update_quals(gwin);
			
				storage = result & WMHI_GADGETMASK;
				if(storage >= IECODE_UP_PREFIX) break;

				GetAttr(WINDOW_InputEvent,gwin->objects[OID_MAIN],(ULONG *)&ie);

				nskey = ami_key_to_nskey(storage, ie);

				if((ie->ie_Qualifier & IEQUALIFIER_RCOMMAND) &&
					((31 < nskey) && (nskey < 127))) {
				/* NB: Some keypresses are converted to generic keypresses above
				 * rather than being "menu-emulated" here. */
					switch(nskey)
					{
						/* The following aren't available from the menu at the moment */

						case 'r': // reload
							if(browser_window_reload_available(gwin->gw->bw))
								browser_window_reload(gwin->gw->bw, false);
						break;

						case 'u': // open url
							if((nsoption_bool(kiosk_mode) == false))
								ActivateLayoutGadget((struct Gadget *)gwin->objects[GID_MAIN],
									gwin->win, NULL, (uint32)gwin->objects[GID_URL]);
						break;
					}
				}
				else
				{
					if(!browser_window_key_press(gwin->gw->bw, nskey))
					{
						switch(nskey)
						{
							case NS_KEY_UP:
								ami_gui_scroll_internal(gwin, 0, -NSA_KBD_SCROLL_PX);
							break;

							case NS_KEY_DOWN:
								ami_gui_scroll_internal(gwin, 0, +NSA_KBD_SCROLL_PX);
							break;

							case NS_KEY_LEFT:
								ami_gui_scroll_internal(gwin, -NSA_KBD_SCROLL_PX, 0);
							break;

							case NS_KEY_RIGHT:
								ami_gui_scroll_internal(gwin, +NSA_KBD_SCROLL_PX, 0);
							break;

							case NS_KEY_PAGE_UP:
								ami_gui_scroll_internal(gwin, 0, SCROLL_PAGE_UP);
							break;

							case NS_KEY_PAGE_DOWN:
							case ' ':
								ami_gui_scroll_internal(gwin, 0, SCROLL_PAGE_DOWN);
							break;

							case NS_KEY_LINE_START: // page left
								ami_gui_scroll_internal(gwin, SCROLL_PAGE_UP, 0);
							break;

							case NS_KEY_LINE_END: // page right
								ami_gui_scroll_internal(gwin, SCROLL_PAGE_DOWN, 0);
							break;

							case NS_KEY_TEXT_START: // home
								ami_gui_scroll_internal(gwin, SCROLL_TOP, SCROLL_TOP);
							break;

							case NS_KEY_TEXT_END: // end
								ami_gui_scroll_internal(gwin, SCROLL_BOTTOM, SCROLL_BOTTOM);
							break;

							case NS_KEY_WORD_RIGHT: // alt+right
								ami_change_tab(gwin, 1);
							break;

							case NS_KEY_WORD_LEFT: // alt+left
								ami_change_tab(gwin, -1);
							break;

							case NS_KEY_DELETE_LEFT: // backspace
								ami_gui_history(gwin, true);
							break;

							/* RawKeys. NB: These are passthrus in ami_key_to_nskey() */
							case RAWKEY_F5: // reload
								if(browser_window_reload_available(gwin->gw->bw))
									browser_window_reload(gwin->gw->bw,false);
							break;

							case RAWKEY_F8: // scale 100%
								ami_gui_set_scale(gwin->gw, 1.0);
							break;

							case RAWKEY_F9: // decrease scale
								ami_gui_adjust_scale(gwin->gw, -0.1);
							break;

							case RAWKEY_F10: // increase scale
								ami_gui_adjust_scale(gwin->gw, +0.1);
							break;
							
							case RAWKEY_F12: // console log
								ami_gui_console_log_toggle(gwin->gw);
							break;

							case RAWKEY_HELP: // help
								ami_help_open(AMI_HELP_GUI, scrn);
							break;
						}
					} else if(nskey == NS_KEY_COPY_SELECTION) {
						/* if we've copied a selection we need to clear it - style guide rules */
						browser_window_key_press(gwin->gw->bw, NS_KEY_CLEAR_SELECTION);
					}
				}
			break;

			case WMHI_NEWSIZE:
				ami_set_border_gadget_size(gwin);
				ami_throbber_redraw_schedule(0, gwin->gw);
				ami_schedule(0, ami_gui_refresh_favicon, gwin);
				browser_window_schedule_reformat(gwin->gw->bw);
			break;

			case WMHI_CLOSEWINDOW:
				ami_gui_close_window(gwin);
				win_closed = TRUE;
	        break;
#ifdef __amigaos4__
			case WMHI_ICONIFY:
			{
				struct bitmap *bm = NULL;
				browser_window_history_get_thumbnail(gwin->gw->bw,
								     &bm);
				gwin->dobj = amiga_icon_from_bitmap(bm);
				amiga_icon_superimpose_favicon_internal(gwin->gw->favicon,
					gwin->dobj);
				HideWindow(gwin->win);
				gwin->appicon = AddAppIcon((ULONG)gwin->objects[OID_MAIN],
									(ULONG)gwin, gwin->win->Title, appport,
									0, gwin->dobj, NULL);

				cur_gw = NULL;
			}
			break;
#endif
			case WMHI_INACTIVE:
				gwin->gw->c_h_temp = gwin->gw->c_h;
				gui_window_remove_caret(gwin->gw);
			break;

			case WMHI_ACTIVE:
				if(gwin->gw->bw) cur_gw = gwin->gw;
				if(gwin->gw->c_h_temp)
					gwin->gw->c_h = gwin->gw->c_h_temp;
			break;

			case WMHI_INTUITICK:
			break;

   	     	default:
				//printf("class: %ld\n",(result & WMHI_CLASSMASK));
       		break;
		}

		if(win_destroyed)
		{
				/* we can't be sure what state our window_list is in, so let's
				jump out of the function and start again */

			win_destroyed = false;
			return TRUE;
		}

		if(drag_x_move || drag_y_move)
		{
			struct rect rect;

			gui_window_get_scroll(gwin->gw,
				&gwin->gw->scrollx, &gwin->gw->scrolly);

			rect.x0 = rect.x1 = gwin->gw->scrollx + drag_x_move;
			rect.y0 = rect.y1 = gwin->gw->scrolly + drag_y_move;

			gui_window_set_scroll(gwin->gw, &rect);
		}

//	ReplyMsg((struct Message *)message);
	}

	if(gwin->closed == true) {
		win_closed = TRUE;
		ami_gui_close_window(gwin);
	}

	return win_closed;
}

static void ami_gui_appicon_remove(struct gui_window_2 *gwin)
{
	if(gwin->appicon)
	{
		RemoveAppIcon(gwin->appicon);
		amiga_icon_free(gwin->dobj);
		gwin->appicon = NULL;
	}
}

static nserror gui_page_info_change(struct gui_window *gw)
{
	int bm_idx;
	browser_window_page_info_state pistate;
	struct gui_window_2 *gwin = ami_gui_get_gui_window_2(gw);
	struct browser_window *bw = ami_gui_get_browser_window(gw);

	/* if this isn't the visible tab, don't do anything */
	if((gwin == NULL) || (gwin->gw != gw)) return NSERROR_OK;

	pistate = browser_window_get_page_info_state(bw);

	switch(pistate) {
		case PAGE_STATE_INTERNAL:
			bm_idx = GID_PAGEINFO_INTERNAL_BM;
		break;

		case PAGE_STATE_LOCAL:
			bm_idx = GID_PAGEINFO_LOCAL_BM;
		break;

		case PAGE_STATE_INSECURE:
			bm_idx = GID_PAGEINFO_INSECURE_BM;
		break;

		case PAGE_STATE_SECURE_OVERRIDE:
			bm_idx = GID_PAGEINFO_WARNING_BM;
		break;

		case PAGE_STATE_SECURE_ISSUES:
			bm_idx = GID_PAGEINFO_WARNING_BM;
		break;

		case PAGE_STATE_SECURE:
			bm_idx = GID_PAGEINFO_SECURE_BM;
		break;

		default:
			bm_idx = GID_PAGEINFO_INTERNAL_BM;
		break;
	}

	RefreshSetGadgetAttrs((struct Gadget *)gwin->objects[GID_PAGEINFO], gwin->win, NULL,
				BUTTON_RenderImage, gwin->objects[bm_idx],
				GA_HintInfo, gwin->helphints[bm_idx],
				TAG_DONE);

	return NSERROR_OK;
}

static void ami_handle_appmsg(void)
{
	struct AppMessage *appmsg;
	struct gui_window_2 *gwin;
	int x, y;
	struct WBArg *appwinargs;
	STRPTR filename;
	int i = 0;

	while((appmsg = (struct AppMessage *)GetMsg(appport)))
	{
		gwin = (struct gui_window_2 *)appmsg->am_UserData;

		if(appmsg->am_Type == AMTYPE_APPICON)
		{
			ami_gui_appicon_remove(gwin);
			ShowWindow(gwin->win, WINDOW_FRONTMOST);
			ActivateWindow(gwin->win);
		}
		else if(appmsg->am_Type == AMTYPE_APPWINDOW)
		{
			for(i = 0; i < appmsg->am_NumArgs; ++i)
			{
				if((appwinargs = &appmsg->am_ArgList[i]))
				{
					if((filename = malloc(1024)))
					{
						if(appwinargs->wa_Lock)
						{
							NameFromLock(appwinargs->wa_Lock, filename, 1024);
						}

						AddPart(filename, appwinargs->wa_Name, 1024);

						if(ami_mouse_to_ns_coords(gwin, &x, &y,
							appmsg->am_MouseX, appmsg->am_MouseY) == false)
						{
							nsurl *url;

							if (netsurf_path_to_nsurl(filename, &url) != NSERROR_OK) {
								amiga_warn_user("NoMemory", 0);
							}
							else
							{
								if(i == 0)
								{
									browser_window_navigate(gwin->gw->bw,
										url,
										NULL,
										BW_NAVIGATE_HISTORY,
										NULL,
										NULL,
										NULL);

									ActivateWindow(gwin->win);
								}
								else
								{
									browser_window_create(BW_CREATE_CLONE | BW_CREATE_HISTORY |
											      BW_CREATE_TAB,
											      url,
											      NULL,
											      gwin->gw->bw,
											      NULL);
								}
								nsurl_unref(url);
							}
						}
						else
						{
							if(browser_window_drop_file_at_point(gwin->gw->bw, x, y, filename) == false)
							{
								nsurl *url;

								if (netsurf_path_to_nsurl(filename, &url) != NSERROR_OK) {
									amiga_warn_user("NoMemory", 0);
								}
								else
								{

									if(i == 0)
									{
										browser_window_navigate(gwin->gw->bw,
											url,
											NULL,
											BW_NAVIGATE_HISTORY,
											NULL,
											NULL,
											NULL);

										ActivateWindow(gwin->win);
									}
									else
									{
										browser_window_create(BW_CREATE_CLONE | BW_CREATE_HISTORY |
												      BW_CREATE_TAB,
												      url,
												      NULL,
												      gwin->gw->bw,
												      NULL);
										
									}
									nsurl_unref(url);
								}
							}
						}
						free(filename);
					}
				}
			}
		}
		ReplyMsg((struct Message *)appmsg);
	}
}

static void ami_handle_applib(void)
{
#ifdef __amigaos4__
	struct ApplicationMsg *applibmsg;
	struct browser_window *bw;
	nsurl *url;
	nserror error;

	if(!applibport) return;

	while((applibmsg=(struct ApplicationMsg *)GetMsg(applibport)))
	{
		switch (applibmsg->type)
		{
			case APPLIBMT_NewBlankDoc:
			{

				error = nsurl_create(nsoption_charp(homepage_url), &url);
				if (error == NSERROR_OK) {
					error = browser_window_create(BW_CREATE_HISTORY,
								      url,
								      NULL,
								      NULL,
								      &bw);
					nsurl_unref(url);
				}
				if (error != NSERROR_OK) {
					amiga_warn_user(messages_get_errorcode(error), 0);
				}
			}
			break;

			case APPLIBMT_OpenDoc:
			{
				struct ApplicationOpenPrintDocMsg *applibopdmsg =
					(struct ApplicationOpenPrintDocMsg *)applibmsg;

				error = netsurf_path_to_nsurl(applibopdmsg->fileName, &url);
				if (error == NSERROR_OK) {
					error = browser_window_create(BW_CREATE_HISTORY,
								      url,
								      NULL,
								      NULL,
								      &bw);
					nsurl_unref(url);
				}
				if (error != NSERROR_OK) {
					amiga_warn_user(messages_get_errorcode(error), 0);
				}
			}
			break;

			case APPLIBMT_ToFront:
				if(cur_gw)
				{
					ScreenToFront(scrn);
					WindowToFront(cur_gw->shared->win);
					ActivateWindow(cur_gw->shared->win);
				}
			break;

			case APPLIBMT_OpenPrefs:
				ScreenToFront(scrn);
				ami_gui_opts_open();
			break;

			case APPLIBMT_Quit:
			case APPLIBMT_ForceQuit:
				ami_quit_netsurf();
			break;

			case APPLIBMT_CustomMsg:
			{
				struct ApplicationCustomMsg *applibcustmsg =
					(struct ApplicationCustomMsg *)applibmsg;
				NSLOG(netsurf, INFO,
				      "Ringhio BackMsg received: %s",
				      applibcustmsg->customMsg);

				ami_download_parse_backmsg(applibcustmsg->customMsg);
			}
			break;
		}
		ReplyMsg((struct Message *)applibmsg);
	}
#endif
}

void ami_get_msg(void)
{
	ULONG winsignal = 1L << sport->mp_SigBit;
	ULONG appsig = 1L << appport->mp_SigBit;
	ULONG schedulesig = 1L << schedulermsgport->mp_SigBit;
	ULONG ctrlcsig = SIGBREAKF_CTRL_C;
	uint32 signal = 0;
	fd_set read_fd_set, write_fd_set, except_fd_set;
	int max_fd = -1;
	struct MsgPort *printmsgport = ami_print_get_msgport();
	ULONG printsig = 0;
	ULONG helpsignal = ami_help_signal();
	if(printmsgport) printsig = 1L << printmsgport->mp_SigBit;
	uint32 signalmask = winsignal | appsig | schedulesig | rxsig |
				printsig | applibsig | helpsignal;

	if ((fetch_fdset(&read_fd_set, &write_fd_set, &except_fd_set, &max_fd) == NSERROR_OK) &&
			(max_fd != -1)) {
		/* max_fd is the highest fd in use, but waitselect() needs to know how many
		 * are in use, so we add 1. */

		if (waitselect(max_fd + 1, &read_fd_set, &write_fd_set, &except_fd_set,
				NULL, (unsigned int *)&signalmask) != -1) {
			signal = signalmask;
		} else {
			NSLOG(netsurf, INFO, "waitselect() returned error");
			/* \todo Fix Ctrl-C handling.
			 * WaitSelect() from bsdsocket.library returns -1 if the task was
			 * signalled with a Ctrl-C.  waitselect() from newlib.library does not.
			 * Adding the Ctrl-C signal to our user signal mask causes a Ctrl-C to
			 * occur sporadically.  Otherwise we never get a -1 except on error.
			 * NetSurf still terminates at the Wait() when network activity is over.
			 */
		}
	} else {
		/* If fetcher_fdset fails or no network activity, do it the old fashioned way. */
		signalmask |= ctrlcsig;
		signal = Wait(signalmask);
	}

	if(signal & winsignal)
		while(ami_handle_msg());

	if(signal & appsig)
		ami_handle_appmsg();

	if(signal & rxsig)
		ami_arexx_handle();

	if(signal & applibsig)
		ami_handle_applib();

	if(signal & printsig) {
		while(GetMsg(printmsgport));  //ReplyMsg
		ami_print_cont();
	}

	if(signal & schedulesig) {
		ami_schedule_handle(schedulermsgport);
	}

	if(signal & helpsignal)
		ami_help_process();

	if(signal & ctrlcsig)
		ami_quit_netsurf_delayed();
}

static void ami_change_tab(struct gui_window_2 *gwin, int direction)
{
	struct Node *tab_node = gwin->gw->tab_node;
	struct Node *ptab = NULL;

	if(gwin->tabs <= 1) return;

	if(direction > 0) {
		ptab = GetSucc(tab_node);
	} else {
		ptab = GetPred(tab_node);
	}

	if(!ptab) return;

	RefreshSetGadgetAttrs((struct Gadget *)gwin->objects[GID_TABS], gwin->win, NULL,
						CLICKTAB_CurrentNode, ptab,
						TAG_DONE);

	ami_switch_tab(gwin, true);
}


static void gui_window_set_title(struct gui_window *g, const char *restrict title)
{
	struct Node *node;
	char *restrict utf8title;

	if(!g) return;
	if(!title) return;

	utf8title = ami_utf8_easy((char *)title);

	if(g->tab_node) {
		node = g->tab_node;

		if((g->tabtitle == NULL) || (strcmp(utf8title, g->tabtitle)))
		{
			SetGadgetAttrs((struct Gadget *)g->shared->objects[GID_TABS],
							g->shared->win, NULL,
							CLICKTAB_Labels, ~0,
							TAG_DONE);

			if(g->tabtitle) free(g->tabtitle);
			g->tabtitle = strdup(utf8title);

			SetClickTabNodeAttrs(node, TNA_Text, g->tabtitle,
							TNA_HintInfo, g->tabtitle,
							TAG_DONE);

			RefreshSetGadgetAttrs((struct Gadget *)g->shared->objects[GID_TABS],
								g->shared->win, NULL,
								CLICKTAB_Labels, &g->shared->tab_list,
								TAG_DONE);

			if(ClickTabBase->lib_Version < 53)
				RethinkLayout((struct Gadget *)g->shared->objects[GID_TABLAYOUT],
					g->shared->win, NULL, TRUE);
		}
	}

	if(g == g->shared->gw) {
		if((g->shared->wintitle == NULL) || (strcmp(utf8title, g->shared->wintitle)))
		{
			if(g->shared->wintitle) free(g->shared->wintitle);
			g->shared->wintitle = strdup(utf8title);
			SetWindowTitles(g->shared->win, g->shared->wintitle, ami_gui_get_screen_title());
		}
	}

	ami_utf8_free(utf8title);
}

static void gui_window_update_extent(struct gui_window *g)
{
	struct IBox *bbox;

	if(!g || !g->bw) return;
	if(browser_window_has_content(g->bw) == false) return;

	if(g == g->shared->gw) {
		int width, height;
		if(ami_gui_get_space_box((Object *)g->shared->objects[GID_BROWSER], &bbox) != NSERROR_OK) {
			amiga_warn_user("NoMemory", "");
			return;
		}

		if(g->shared->objects[GID_VSCROLL]) {
			browser_window_get_extents(g->bw, true, &width, &height);
			RefreshSetGadgetAttrs((struct Gadget *)(APTR)g->shared->objects[GID_VSCROLL],g->shared->win,NULL,
				SCROLLER_Total, (ULONG)(height),
				SCROLLER_Visible, bbox->Height,
			TAG_DONE);
		}

		if(g->shared->objects[GID_HSCROLL])
		{
			browser_window_get_extents(g->bw, true, &width, &height);
			RefreshSetGadgetAttrs((struct Gadget *)(APTR)g->shared->objects[GID_HSCROLL],
				g->shared->win, NULL,
				SCROLLER_Total, (ULONG)(width),
				SCROLLER_Visible, bbox->Width,
				TAG_DONE);
		}

		ami_gui_free_space_box(bbox);
	}

	ami_gui_scroller_update(g->shared);
	g->shared->new_content = true;
}


/**
 * Invalidates an area of an amiga browser window
 *
 * \param g gui_window
 * \param rect area to redraw or NULL for the entire window area
 * \return NSERROR_OK on success or appropriate error code
 */
static nserror amiga_window_invalidate_area(struct gui_window *g,
					    const struct rect *restrict rect)
{
	struct nsObject *nsobj;
	struct rect *restrict deferred_rect;

	if(!g) return NSERROR_BAD_PARAMETER;

	if (rect == NULL) {
		if (g != g->shared->gw) {
			return NSERROR_OK;
		}
	} else {
		if (ami_gui_window_update_box_deferred_check(g->deferred_rects, rect,
							    g->deferred_rects_pool)) {
			deferred_rect = ami_memory_itempool_alloc(g->deferred_rects_pool,
								  sizeof(struct rect));
			CopyMem(rect, deferred_rect, sizeof(struct rect));
			nsobj = AddObject(g->deferred_rects, AMINS_RECT);
			nsobj->objstruct = deferred_rect;
		} else {
			NSLOG(netsurf, INFO,
			      "Ignoring duplicate or subset of queued box redraw");
		}
	}
	ami_schedule_redraw(g->shared, false);

	return NSERROR_OK;
}


static void ami_switch_tab(struct gui_window_2 *gwin, bool redraw)
{
	struct Node *tabnode;
	struct IBox *bbox;

	/* Clear the last new tab list */
	gwin->last_new_tab = NULL;

	if(gwin->tabs == 0) return;

	gui_window_get_scroll(gwin->gw,
		&gwin->gw->scrollx, &gwin->gw->scrolly);

	GetAttr(CLICKTAB_CurrentNode, (Object *)gwin->objects[GID_TABS],
				(ULONG *)&tabnode);
	GetClickTabNodeAttrs(tabnode,
				TNA_UserData, &gwin->gw,
				TAG_DONE);
	cur_gw = gwin->gw;

	ami_gui_console_log_switch(gwin->gw);

	if(ami_gui_get_space_box((Object *)gwin->objects[GID_BROWSER], &bbox) != NSERROR_OK) {
		amiga_warn_user("NoMemory", "");
		return;
	}

	if((gwin->gw->bw == NULL) || (browser_window_has_content(gwin->gw->bw)) == false) {
		RefreshSetGadgetAttrs((struct Gadget *)gwin->objects[GID_URL],
			gwin->win, NULL, STRINGA_TextVal, "", TAG_DONE);

		ami_plot_clear_bbox(gwin->win->RPort, bbox);
		ami_gui_free_space_box(bbox);
		return;
	}

	ami_plot_release_pens(gwin->shared_pens);
	ami_update_buttons(gwin);
	ami_gui_menu_update_disabled(gwin->gw, browser_window_get_content(gwin->gw->bw));

	if(redraw)
	{
		struct rect rect;

		ami_plot_clear_bbox(gwin->win->RPort, bbox);
		gui_window_set_title(gwin->gw,
				     browser_window_get_title(gwin->gw->bw));
		gui_window_update_extent(gwin->gw);
		amiga_window_invalidate_area(gwin->gw, NULL);

		rect.x0 = rect.x1 = gwin->gw->scrollx;
		rect.y0 = rect.y1 = gwin->gw->scrolly;

		gui_window_set_scroll(gwin->gw, &rect);
		gwin->redraw_scroll = false;

		browser_window_refresh_url_bar(gwin->gw->bw);
		ami_gui_update_hotlist_button(gwin);
		ami_gui_scroller_update(gwin);
		ami_throbber_redraw_schedule(0, gwin->gw);

		gui_window_set_icon(gwin->gw, gwin->gw->favicon);
		gui_page_info_change(gwin->gw);
	}

	ami_gui_free_space_box(bbox);
}

void ami_quit_netsurf(void)
{
	struct nsObject *node;
	struct nsObject *nnode;
	struct ami_generic_window *w;

	/* Disable the multiple tabs open warning */
	nsoption_set_bool(tab_close_warn, false);

	if(!IsMinListEmpty(window_list)) {
		node = (struct nsObject *)GetHead((struct List *)window_list);

		do {
			nnode=(struct nsObject *)GetSucc((struct Node *)node);
			w = node->objstruct;

			if(w->tbl->close != NULL) {
				if(node->Type == AMINS_WINDOW) {
					struct gui_window_2 *gwin = (struct gui_window_2 *)w;
					ShowWindow(gwin->win, WINDOW_BACKMOST); // do we need this??
				}
				w->tbl->close(w);
			}
		} while((node = nnode));

		win_destroyed = true;
	}

	if(IsMinListEmpty(window_list)) {
		/* last window closed, so exit */
		ami_quit = true;
	}
}

static void ami_quit_netsurf_delayed(void)
{
	int res = -1;
#ifdef __amigaos4__
	char *utf8text = ami_utf8_easy(messages_get("TCPIPShutdown"));
	char *utf8gadgets = ami_utf8_easy(messages_get("AbortShutdown"));

	DisplayBeep(NULL);
	
	res = TimedDosRequesterTags(TDR_ImageType, TDRIMAGE_INFO,
		TDR_TitleString, messages_get("NetSurf"),
		TDR_FormatString, utf8text,
		TDR_GadgetString, utf8gadgets,
		TDR_Timeout, 5,
		TDR_Inactive, TRUE,
		TAG_DONE);
	
	free(utf8text);
	free(utf8gadgets);
#endif
	if(res == -1) { /* Requester timed out */
		ami_quit_netsurf();
	}
}

static void ami_gui_close_screen(struct Screen *scrn, BOOL locked_screen, BOOL donotwait)
{
	if(scrn == NULL) return;

	if(locked_screen) {
		UnlockPubScreen(NULL,scrn);
		locked_screen = FALSE;
	}

	/* If this is our own screen, wait for visitor windows to close */
	if(screen_signal == -1) return;

	if(CloseScreen(scrn) == TRUE) {
		if(screen_signal != -1) {
			FreeSignal(screen_signal);
			screen_signal = -1;
			scrn = NULL;
		}
		return;
	}
	if(donotwait == TRUE) return;

	ULONG scrnsig = 1 << screen_signal;
	NSLOG(netsurf, INFO,
	      "Waiting for visitor windows to close... (signal)");
	Wait(scrnsig);

	while (CloseScreen(scrn) == FALSE) {
		NSLOG(netsurf, INFO,
		      "Waiting for visitor windows to close... (polling)");
		Delay(50);
	}

	FreeSignal(screen_signal);
	screen_signal = -1;
	scrn = NULL;
}

void ami_try_quit(void)
{
	if(!IsMinListEmpty(window_list)) return;

	if(nsoption_bool(close_no_quit) == false)
	{
		ami_quit = true;
		return;
	}
	else
	{
		ami_gui_close_screen(scrn, locked_screen, TRUE);
	}
}

static void gui_quit(void)
{
	ami_theme_throbber_free();

	urldb_save(nsoption_charp(url_file));
	urldb_save_cookies(nsoption_charp(cookie_file));
	hotlist_fini();
#ifdef __amigaos4__
	if(IApplication && ami_appid)
		UnregisterApplication(ami_appid, NULL);
#endif
	ami_arexx_cleanup();

	ami_plot_ra_free(browserglob);

	ami_font_fini();
	ami_help_free();
	
	NSLOG(netsurf, INFO, "Freeing menu items");
	ami_ctxmenu_free();
	ami_menu_free_glyphs();

	NSLOG(netsurf, INFO, "Freeing mouse pointers");
	ami_mouse_pointers_free();

	ami_file_req_free();
	ami_openurl_close();
#ifdef __amigaos4__
	FreeStringClass(urlStringClass);
#endif

	FreeObjList(window_list);

	ami_clipboard_free();
	ami_gui_resources_free();

	NSLOG(netsurf, INFO, "Closing screen");
	ami_gui_close_screen(scrn, locked_screen, FALSE);
	if(nsscreentitle) FreeVec(nsscreentitle);
}

char *ami_gui_get_cache_favicon_name(nsurl *url, bool only_if_avail)
{
	STRPTR filename = NULL;

	if ((filename = ASPrintf("%s/%x", current_user_faviconcache, nsurl_hash(url)))) {
		NSLOG(netsurf, INFO, "favicon cache location: %s", filename);

		if (only_if_avail == true) {
			BPTR lock = 0;
			if((lock = Lock(filename, ACCESS_READ))) {
				UnLock(lock);
				return filename;
			}
		} else {
			return filename;
		}
	}
	return NULL;
}

static void ami_gui_cache_favicon(nsurl *url, struct bitmap *favicon)
{
	STRPTR filename = NULL;

	if ((filename = ami_gui_get_cache_favicon_name(url, false))) {
		if(favicon) amiga_bitmap_save(favicon, filename, AMI_BITMAP_SCALE_ICON);
		FreeVec(filename);
	}
}

void ami_gui_update_hotlist_button(struct gui_window_2 *gwin)
{
	char *url;
	nsurl *nsurl;

	GetAttr(STRINGA_TextVal,
		(Object *)gwin->objects[GID_URL],
		(ULONG *)&url);

	if(nsurl_create(url, &nsurl) == NSERROR_OK) {
		if(hotlist_has_url(nsurl)) {
			RefreshSetGadgetAttrs((struct Gadget *)gwin->objects[GID_FAVE], gwin->win, NULL,
				BUTTON_RenderImage, gwin->objects[GID_FAVE_RMV], TAG_DONE);

			if (gwin->gw->favicon)
				ami_gui_cache_favicon(nsurl, content_get_bitmap(gwin->gw->favicon));
		} else {
			RefreshSetGadgetAttrs((struct Gadget *)gwin->objects[GID_FAVE], gwin->win, NULL,
				BUTTON_RenderImage, gwin->objects[GID_FAVE_ADD], TAG_DONE);
		}
		
		nsurl_unref(nsurl);
	}
}

static bool ami_gui_hotlist_add(void *userdata, int level, int item,
		const char *title, nsurl *url, bool is_folder)
{
	struct ami_gui_tb_userdata *tb_userdata = (struct ami_gui_tb_userdata *)userdata;
	struct Node *speed_button_node;
	char menu_icon[1024];
	char *utf8title = NULL;

	if(level != 1) return false;
	if(item > AMI_GUI_TOOLBAR_MAX) return false;
	if(is_folder == true) return false;

	if(utf8_from_local_encoding(title,
		(strlen(title) < NSA_MAX_HOTLIST_BUTTON_LEN) ? strlen(title) : NSA_MAX_HOTLIST_BUTTON_LEN,
		&utf8title) != NSERROR_OK)
		return false;

	char *iconname = ami_gui_get_cache_favicon_name(url, true);
	if (iconname == NULL) iconname = ASPrintf("icons/content.png");
	ami_locate_resource(menu_icon, iconname);

	tb_userdata->gw->hotlist_toolbar_lab[item] = BitMapObj,
						IA_Scalable, TRUE,
						BITMAP_Screen, scrn,
						BITMAP_SourceFile, menu_icon,
						BITMAP_Masking, TRUE,
					BitMapEnd;

	/* \todo make this scale the bitmap to these dimensions */
	SetAttrs(tb_userdata->gw->hotlist_toolbar_lab[item],
				BITMAP_Width, 16,
				BITMAP_Height, 16,
			TAG_DONE);

	Object *lab_item = LabelObj,
				//		LABEL_DrawInfo, dri,
						LABEL_DisposeImage, TRUE,
						LABEL_Image, tb_userdata->gw->hotlist_toolbar_lab[item],
						LABEL_Text, " ",
						LABEL_Text, utf8title,
					LabelEnd;

	free(utf8title);

	speed_button_node = AllocSpeedButtonNode(item,
					SBNA_Image, lab_item,
					SBNA_HintInfo, nsurl_access(url),
					SBNA_UserData, (void *)url,
					TAG_DONE);
			
	AddTail(tb_userdata->sblist, speed_button_node);

	tb_userdata->items++;
	return true;
}

static int ami_gui_hotlist_scan(struct List *speed_button_list, struct gui_window_2 *gwin)
{
	struct ami_gui_tb_userdata userdata;
	userdata.gw = gwin;
	userdata.sblist = speed_button_list;
	userdata.items = 0;

	ami_hotlist_scan((void *)&userdata, 0, messages_get("HotlistToolbar"), ami_gui_hotlist_add);
	return userdata.items;
}

static void ami_gui_hotlist_toolbar_add(struct gui_window_2 *gwin)
{
	struct TagItem attrs[2];

	attrs[0].ti_Tag = CHILD_MinWidth;
	attrs[0].ti_Data = 0;
	attrs[1].ti_Tag = TAG_DONE;
	attrs[1].ti_Data = 0;

	NewList(&gwin->hotlist_toolbar_list);

	if(ami_gui_hotlist_scan(&gwin->hotlist_toolbar_list, gwin) > 0) {
		gwin->objects[GID_HOTLIST] =
				SpeedBarObj,
					GA_ID, GID_HOTLIST,
					GA_RelVerify, TRUE,
					ICA_TARGET, ICTARGET_IDCMP,
					SPEEDBAR_BevelStyle, BVS_NONE,
					SPEEDBAR_Buttons, &gwin->hotlist_toolbar_list,
				SpeedBarEnd;
				
		gwin->objects[GID_HOTLISTSEPBAR] =
				BevelObj,
					BEVEL_Style, BVS_SBAR_VERT,
				BevelEnd;
#ifdef __amigaos4__
		IDoMethod(gwin->objects[GID_HOTLISTLAYOUT], LM_ADDCHILD,
				gwin->win, gwin->objects[GID_HOTLIST], attrs);

		IDoMethod(gwin->objects[GID_HOTLISTLAYOUT], LM_ADDIMAGE,
				gwin->win, gwin->objects[GID_HOTLISTSEPBAR], NULL);

#else
		SetAttrs(gwin->objects[GID_HOTLISTLAYOUT],
			LAYOUT_AddChild, gwin->objects[GID_HOTLIST], TAG_MORE, &attrs);
		SetAttrs(gwin->objects[GID_HOTLISTLAYOUT],
			LAYOUT_AddChild, gwin->objects[GID_HOTLISTSEPBAR], TAG_DONE);
#endif

		FlushLayoutDomainCache((struct Gadget *)gwin->objects[GID_MAIN]);

		RethinkLayout((struct Gadget *)gwin->objects[GID_MAIN],
				gwin->win, NULL, TRUE);
		
		ami_schedule_redraw(gwin, true);
	}
}

static void ami_gui_hotlist_toolbar_free(struct gui_window_2 *gwin, struct List *speed_button_list)
{
	int i;
	struct Node *node;
	struct Node *nnode;

	if(nsoption_bool(kiosk_mode) == true) return;

	if(IsListEmpty(speed_button_list)) return;
	node = GetHead(speed_button_list);

	do {
		nnode = GetSucc(node);
		Remove(node);
		FreeSpeedButtonNode(node);
	} while((node = nnode));

	for(i = 0; i < AMI_GUI_TOOLBAR_MAX; i++) {
		if(gwin->hotlist_toolbar_lab[i]) {
			DisposeObject(gwin->hotlist_toolbar_lab[i]);
			gwin->hotlist_toolbar_lab[i] = NULL;
		}
	}
}

static void ami_gui_hotlist_toolbar_remove(struct gui_window_2 *gwin)
{
#ifdef __amigaos4__
	IDoMethod(gwin->objects[GID_HOTLISTLAYOUT], LM_REMOVECHILD,
			gwin->win, gwin->objects[GID_HOTLIST]);

	IDoMethod(gwin->objects[GID_HOTLISTLAYOUT], LM_REMOVECHILD,
			gwin->win, gwin->objects[GID_HOTLISTSEPBAR]);
#else
	SetAttrs(gwin->objects[GID_HOTLISTLAYOUT],
		LAYOUT_RemoveChild, gwin->objects[GID_HOTLIST], TAG_DONE);
	SetAttrs(gwin->objects[GID_HOTLISTLAYOUT],
		LAYOUT_RemoveChild, gwin->objects[GID_HOTLISTSEPBAR], TAG_DONE);
#endif
	FlushLayoutDomainCache((struct Gadget *)gwin->objects[GID_MAIN]);

	RethinkLayout((struct Gadget *)gwin->objects[GID_MAIN],
			gwin->win, NULL, TRUE);

	ami_schedule_redraw(gwin, true);
}

static void ami_gui_hotlist_toolbar_update(struct gui_window_2 *gwin)
{
	if(IsListEmpty(&gwin->hotlist_toolbar_list)) {
		ami_gui_hotlist_toolbar_add(gwin);
		return;
	}

	/* Below should be SetAttr according to Autodocs */
	SetGadgetAttrs((struct Gadget *)gwin->objects[GID_HOTLIST],
						gwin->win, NULL,
						SPEEDBAR_Buttons, ~0,
						TAG_DONE);

	ami_gui_hotlist_toolbar_free(gwin, &gwin->hotlist_toolbar_list);

	if(ami_gui_hotlist_scan(&gwin->hotlist_toolbar_list, gwin) > 0) {
		SetGadgetAttrs((struct Gadget *)gwin->objects[GID_HOTLIST],
						gwin->win, NULL,
						SPEEDBAR_Buttons, &gwin->hotlist_toolbar_list,
						TAG_DONE);
	} else {
		ami_gui_hotlist_toolbar_remove(gwin);
	}
}

/**
 * Update hotlist toolbar and recreate the menu for all windows
 */
void ami_gui_hotlist_update_all(void)
{
	struct nsObject *node;
	struct nsObject *nnode;
	struct gui_window_2 *gwin;

	if(IsMinListEmpty(window_list))	return;

	ami_gui_menu_refresh_hotlist();

	node = (struct nsObject *)GetHead((struct List *)window_list);

	do {
		nnode=(struct nsObject *)GetSucc((struct Node *)node);
		gwin = node->objstruct;

		if(node->Type == AMINS_WINDOW) {
			ami_gui_hotlist_toolbar_update(gwin);
		}
	} while((node = nnode));
}

static void ami_toggletabbar(struct gui_window_2 *gwin, bool show)
{
	if(ClickTabBase->lib_Version < 53) return;

	if(show) {
		struct TagItem attrs[3];

		attrs[0].ti_Tag = CHILD_WeightedWidth;
		attrs[0].ti_Data = 0;
		attrs[1].ti_Tag = CHILD_WeightedHeight;
		attrs[1].ti_Data = 0;
		attrs[2].ti_Tag = TAG_DONE;
		attrs[2].ti_Data = 0;

		gwin->objects[GID_TABS] = ClickTabObj,
					GA_ID, GID_TABS,
					GA_RelVerify, TRUE,
					GA_Underscore, 13, // disable kb shortcuts
					GA_ContextMenu, ami_ctxmenu_clicktab_create(gwin, &gwin->clicktab_ctxmenu),
					CLICKTAB_Labels, &gwin->tab_list,
					CLICKTAB_LabelTruncate, TRUE,
					CLICKTAB_CloseImage, gwin->objects[GID_CLOSETAB_BM],
					CLICKTAB_FlagImage, gwin->objects[GID_TABS_FLAG],
					ClickTabEnd;

		gwin->objects[GID_ADDTAB] = ButtonObj,
					GA_ID, GID_ADDTAB,
					GA_RelVerify, TRUE,
					GA_HintInfo, gwin->helphints[GID_ADDTAB],
					GA_Text, "+",
					BUTTON_RenderImage, gwin->objects[GID_ADDTAB_BM],
					ButtonEnd;
#ifdef __amigaos4__
		IDoMethod(gwin->objects[GID_TABLAYOUT], LM_ADDCHILD,
				gwin->win, gwin->objects[GID_TABS], NULL);

		IDoMethod(gwin->objects[GID_TABLAYOUT], LM_ADDCHILD,
				gwin->win, gwin->objects[GID_ADDTAB], attrs);
#else
		SetAttrs(gwin->objects[GID_TABLAYOUT],
				LAYOUT_AddChild, gwin->objects[GID_TABS], TAG_DONE);
		SetAttrs(gwin->objects[GID_TABLAYOUT],
				LAYOUT_AddChild, gwin->objects[GID_ADDTAB], TAG_MORE, &attrs);
#endif
	} else {
#ifdef __amigaos4__
		IDoMethod(gwin->objects[GID_TABLAYOUT], LM_REMOVECHILD,
				gwin->win, gwin->objects[GID_TABS]);

		IDoMethod(gwin->objects[GID_TABLAYOUT], LM_REMOVECHILD,
				gwin->win, gwin->objects[GID_ADDTAB]);
#else
		SetAttrs(gwin->objects[GID_TABLAYOUT],
				LAYOUT_RemoveChild, gwin->objects[GID_TABS], TAG_DONE);
		SetAttrs(gwin->objects[GID_TABLAYOUT],
				LAYOUT_RemoveChild, gwin->objects[GID_ADDTAB], TAG_DONE);
#endif

		gwin->objects[GID_TABS] = NULL;
		gwin->objects[GID_ADDTAB] = NULL;
	}

	FlushLayoutDomainCache((struct Gadget *)gwin->objects[GID_MAIN]);

	RethinkLayout((struct Gadget *)gwin->objects[GID_MAIN],
			gwin->win, NULL, TRUE);

	if (gwin->gw && gwin->gw->bw) {
		gui_window_set_title(gwin->gw,
				     browser_window_get_title(gwin->gw->bw));
		gui_window_update_extent(gwin->gw);
		amiga_window_invalidate_area(gwin->gw, NULL);
	}
}

void ami_gui_tabs_toggle_all(void)
{
	struct nsObject *node;
	struct nsObject *nnode;
	struct gui_window_2 *gwin;

	if(IsMinListEmpty(window_list))	return;

	node = (struct nsObject *)GetHead((struct List *)window_list);

	do {
		nnode=(struct nsObject *)GetSucc((struct Node *)node);
		gwin = node->objstruct;

		if(node->Type == AMINS_WINDOW)
		{
			if(gwin->tabs == 1) {
				if(nsoption_bool(tab_always_show) == true) {
					ami_toggletabbar(gwin, true);
				} else {
					ami_toggletabbar(gwin, false);
				}
			}
		}
	} while((node = nnode));
}

static void ami_gui_search_ico_refresh(void *p)
{
	search_web_select_provider(-1);
}

/**
 * Count windows, and optionally tabs.
 *
 * \param  window    window to count tabs of
 * \param  tabs      if window > 0, will be updated to contain the number of tabs
 *                   in that window, unchanged otherwise
 * \return number of windows currently open
 */
int ami_gui_count_windows(int window, int *tabs)
{
	int windows = 0;
	struct nsObject *node, *nnode;
	struct gui_window_2 *gwin;

	if(!IsMinListEmpty(window_list)) {
		node = (struct nsObject *)GetHead((struct List *)window_list);
		do {
			nnode=(struct nsObject *)GetSucc((struct Node *)node);

			gwin = node->objstruct;

			if(node->Type == AMINS_WINDOW) {
				windows++;
				if(window == windows) *tabs = gwin->tabs;
			}
		} while((node = nnode));
	}
	return windows;
}

/**
 * Set the scale of a gui window
 *
 * \param gw	gui_window to set scale for
 * \param scale	scale to set
 */
void ami_gui_set_scale(struct gui_window *gw, float scale)
{
	browser_window_set_scale(gw->bw, scale, true);
	ami_schedule_redraw(gw->shared, true);
}

void ami_gui_adjust_scale(struct gui_window *gw, float adjustment)
{
	browser_window_set_scale(gw->bw, adjustment, false);
	ami_schedule_redraw(gw->shared, true);
}

void ami_gui_switch_to_new_tab(struct gui_window_2 *gwin)
{
	if(nsoption_bool(new_tab_is_active) == true) return;

	/* Switch to the just-opened tab (if new_tab_is_active, we already did!) */
	RefreshSetGadgetAttrs((struct Gadget *)gwin->objects[GID_TABS],
							gwin->win, NULL,
							CLICKTAB_CurrentNode, gwin->last_new_tab,
							TAG_DONE);

	ami_switch_tab(gwin, false);
}

nserror ami_gui_new_blank_tab(struct gui_window_2 *gwin)
{
	nsurl *url;
	nserror error;
	struct browser_window *bw = NULL;

	error = nsurl_create(nsoption_charp(homepage_url), &url);
	if (error == NSERROR_OK) {
		error = browser_window_create(BW_CREATE_HISTORY |
					      BW_CREATE_TAB,
					      url,
					      NULL,
					      gwin->gw->bw,
					      &bw);
		nsurl_unref(url);
	}
	if (error != NSERROR_OK) {
		amiga_warn_user(messages_get_errorcode(error), 0);
		return error;
	}

	ami_gui_switch_to_new_tab(gwin);

	return NSERROR_OK;
}

static void ami_do_redraw_tiled(struct gui_window_2 *gwin, bool busy,
	int left, int top, int width, int height,
	int sx, int sy, struct IBox *bbox, struct redraw_context *ctx)
{
	struct gui_globals *glob = (struct gui_globals *)ctx->priv;
	int x, y;
	struct rect clip;
	int tile_size_x;
	int tile_size_y;

	ami_plot_ra_get_size(glob, &tile_size_x, &tile_size_y);
	ami_plot_ra_set_pen_list(glob, gwin->shared_pens);
	
	if(top < 0) {
		height += top;
		top = 0;
	}

	if(left < 0) {
		width += left;
		left = 0;
	}

	if(top < sy) {
		height += (top - sy);
		top = sy;
	}
	if(left < sx) {
		width += (left - sx);
		left = sx;
	}

	if(((top - sy) + height) > bbox->Height)
		height = bbox->Height - (top - sy);

	if(((left - sx) + width) > bbox->Width)
		width = bbox->Width - (left - sx);

	if(width <= 0) return;
	if(height <= 0) return;

	if(busy) ami_set_pointer(gwin, GUI_POINTER_WAIT, false);

	for(y = top; y < (top + height); y += tile_size_y) {
		clip.y0 = 0;
		clip.y1 = tile_size_y;
		if(clip.y1 > height) clip.y1 = height;
		if(((y - sy) + clip.y1) > bbox->Height)
			clip.y1 = bbox->Height - (y - sy);

		for(x = left; x < (left + width); x += tile_size_x) {
			clip.x0 = 0;
			clip.x1 = tile_size_x;
			if(clip.x1 > width) clip.x1 = width;
			if(((x - sx) + clip.x1) > bbox->Width)
				clip.x1 = bbox->Width - (x - sx);

			if(browser_window_redraw(gwin->gw->bw,
				clip.x0 - (int)x,
				clip.y0 - (int)y,
				&clip, ctx))
			{
				ami_clearclipreg(glob);
#ifdef __amigaos4__
				BltBitMapTags(BLITA_SrcType, BLITT_BITMAP, 
					BLITA_Source, ami_plot_ra_get_bitmap(glob),
					BLITA_SrcX, 0,
					BLITA_SrcY, 0,
					BLITA_DestType, BLITT_RASTPORT, 
					BLITA_Dest, gwin->win->RPort,
					BLITA_DestX, bbox->Left + (int)(x - sx),
					BLITA_DestY, bbox->Top + (int)(y - sy),
					BLITA_Width, (int)(clip.x1),
					BLITA_Height, (int)(clip.y1),
					TAG_DONE);
#else
				BltBitMapRastPort(ami_plot_ra_get_bitmap(glob), 0, 0, gwin->win->RPort,
					bbox->Left + (int)(x - sx),
					bbox->Top + (int)(y - sy),
					(int)(clip.x1), (int)(clip.y1), 0xC0);
#endif
			}
		}
	}
	
	if(busy) ami_reset_pointer(gwin);
}


/**
 * Redraw an area of the browser window - Amiga-specific function
 *
 * \param  g   a struct gui_window 
 * \param  bw  a struct browser_window
 * \param  busy  busy flag passed to tiled redraw.
 * \param  x0  top-left co-ordinate (in document co-ordinates)
 * \param  y0  top-left co-ordinate (in document co-ordinates)
 * \param  x1  bottom-right co-ordinate (in document co-ordinates)
 * \param  y1  bottom-right co-ordinate (in document co-ordinates)
 */

static void ami_do_redraw_limits(struct gui_window *g, struct browser_window *bw, bool busy,
		int x0, int y0, int x1, int y1)
{
	struct IBox *bbox;
	ULONG sx, sy;

	struct redraw_context ctx = {
		.interactive = true,
		.background_images = true,
		.plot = &amiplot,
		.priv = browserglob
	};

	if(!g) return;
	if(browser_window_redraw_ready(bw) == false) return;

	sx = g->scrollx;
	sy = g->scrolly;

	if(g != g->shared->gw) return;

	if(ami_gui_get_space_box((Object *)g->shared->objects[GID_BROWSER], &bbox) != NSERROR_OK) {
		amiga_warn_user("NoMemory", "");
		return;
	}

	ami_do_redraw_tiled(g->shared, busy, x0, y0,
		x1 - x0, y1 - y0, sx, sy, bbox, &ctx);

	ami_gui_free_space_box(bbox);

	return;
}


static void ami_refresh_window(struct gui_window_2 *gwin)
{
	/* simplerefresh only */

	struct IBox *bbox;
	int sx, sy;
	struct RegionRectangle *regrect;
	struct rect r;

	sx = gwin->gw->scrollx;
	sy = gwin->gw->scrolly;

	ami_set_pointer(gwin, GUI_POINTER_WAIT, false);

	if(ami_gui_get_space_box((Object *)gwin->objects[GID_BROWSER], &bbox) != NSERROR_OK) {
		amiga_warn_user("NoMemory", "");
		return;
	}
	
	BeginRefresh(gwin->win);

	r.x0 = (gwin->win->RPort->Layer->DamageList->bounds.MinX - bbox->Left) + sx - 1;
	r.x1 = (gwin->win->RPort->Layer->DamageList->bounds.MaxX - bbox->Left) + sx + 2;
	r.y0 = (gwin->win->RPort->Layer->DamageList->bounds.MinY - bbox->Top) + sy - 1;
	r.y1 = (gwin->win->RPort->Layer->DamageList->bounds.MaxY - bbox->Top) + sy + 2;

	regrect = gwin->win->RPort->Layer->DamageList->RegionRectangle;

	amiga_window_invalidate_area(gwin->gw, &r);

	while(regrect)
	{
		r.x0 = (regrect->bounds.MinX - bbox->Left) + sx - 1;
		r.x1 = (regrect->bounds.MaxX - bbox->Left) + sx + 2;
		r.y0 = (regrect->bounds.MinY - bbox->Top) + sy - 1;
		r.y1 = (regrect->bounds.MaxY - bbox->Top) + sy + 2;

		regrect = regrect->Next;

		amiga_window_invalidate_area(gwin->gw, &r);
	}

	EndRefresh(gwin->win, TRUE);

	ami_gui_free_space_box(bbox);	
	ami_reset_pointer(gwin);
}

HOOKF(void, ami_scroller_hook, Object *, object, struct IntuiMessage *)
{
	ULONG gid;
	struct gui_window_2 *gwin = hook->h_Data;
	struct IntuiWheelData *wheel;
	struct Node *node = NULL;
	nsurl *url;

	switch(msg->Class)
	{
		case IDCMP_IDCMPUPDATE:
			gid = GetTagData( GA_ID, 0, msg->IAddress );

			switch( gid ) 
			{
				case GID_HSCROLL:
 				case GID_VSCROLL:
					if(nsoption_bool(faster_scroll) == true) gwin->redraw_scroll = true;
						else gwin->redraw_scroll = false;

					ami_schedule_redraw(gwin, true);
 				break;
				
				case GID_HOTLIST:
					if((node = (struct Node *)GetTagData(SPEEDBAR_SelectedNode, 0, msg->IAddress))) {
						GetSpeedButtonNodeAttrs(node, SBNA_UserData, (ULONG *)&url, TAG_DONE);

						if(gwin->key_state & BROWSER_MOUSE_MOD_2) {
							browser_window_create(BW_CREATE_TAB,
										      url,
										      NULL,
										      gwin->gw->bw,
										      NULL);
						} else {
							browser_window_navigate(gwin->gw->bw,
									url,
									NULL,
									BW_NAVIGATE_HISTORY,
									NULL,
									NULL,
									NULL);

						}
					}
				break;
			} 
		break;
#ifdef __amigaos4__
		case IDCMP_EXTENDEDMOUSE:
			if(msg->Code == IMSGCODE_INTUIWHEELDATA)
			{
				wheel = (struct IntuiWheelData *)msg->IAddress;

				ami_gui_scroll_internal(gwin, wheel->WheelX * 50, wheel->WheelY * 50);
			}
		break;
#endif
		case IDCMP_SIZEVERIFY:
		break;

		case IDCMP_REFRESHWINDOW:
			ami_refresh_window(gwin);
		break;

		default:
			NSLOG(netsurf, INFO,
			      "IDCMP hook unhandled event: %ld", msg->Class);
		break;
	}
//	ReplyMsg((struct Message *)msg);
} 

/* exported function documented in gui.h */
nserror ami_gui_win_list_add(void *win, int type, const struct ami_win_event_table *table)
{
	struct nsObject *node = AddObject(window_list, type);
	if(node == NULL) return NSERROR_NOMEM;
	node->objstruct = win;

	struct ami_generic_window *w = (struct ami_generic_window *)win;
	w->tbl = table;
	w->node = node;

	return NSERROR_OK;
}

/* exported function documented in gui.h */
void ami_gui_win_list_remove(void *win)
{
	struct ami_generic_window *w = (struct ami_generic_window *)win;

	if(w->node->Type == AMINS_TVWINDOW) {
		DelObjectNoFree(w->node);
	} else {
		DelObject(w->node);
	}
}

static const struct ami_win_event_table ami_gui_table = {
	ami_gui_event,
	ami_gui_close_window,
};

static struct gui_window *
gui_window_create(struct browser_window *bw,
		struct gui_window *existing,
		gui_window_create_flags flags)
{
	struct gui_window *g = NULL;
	ULONG offset = 0;
	ULONG curx = nsoption_int(window_x), cury = nsoption_int(window_y);
	ULONG curw = nsoption_int(window_width), curh = nsoption_int(window_height);
	char nav_west[100],nav_west_s[100],nav_west_g[100];
	char nav_east[100],nav_east_s[100],nav_east_g[100];
	char stop[100],stop_s[100],stop_g[100];
	char reload[100],reload_s[100],reload_g[100];
	char home[100],home_s[100],home_g[100];
	char closetab[100],closetab_s[100],closetab_g[100];
	char addtab[100],addtab_s[100],addtab_g[100];
	char fave[100], unfave[100];
	char pi_insecure[100], pi_internal[100], pi_local[100], pi_secure[100], pi_warning[100];
	char tabthrobber[100];
	ULONG refresh_mode = WA_SmartRefresh;
	ULONG defer_layout = TRUE;
	ULONG idcmp_sizeverify = IDCMP_SIZEVERIFY;

	NSLOG(netsurf, INFO, "Creating window");

	if (!scrn) ami_openscreenfirst();

	if (nsoption_bool(kiosk_mode)) flags &= ~GW_CREATE_TAB;
	if (nsoption_bool(resize_with_contents)) idcmp_sizeverify = 0;

	/* Offset the new window by titlebar + 1 as per AmigaOS style guide.
	 * If we don't have a clone window we offset by all windows open. */
	offset = scrn->WBorTop + scrn->Font->ta_YSize + 1;

	if(existing) {
		curx = existing->shared->win->LeftEdge;
		cury = existing->shared->win->TopEdge + offset;
		curw = existing->shared->win->Width;
		curh = existing->shared->win->Height;
	} else {
		if(nsoption_bool(kiosk_mode) == false) {
			cury += offset * ami_gui_count_windows(0, NULL);
		}
	}

	if(curh > (scrn->Height - cury)) curh = scrn->Height - cury;

	g = calloc(1, sizeof(struct gui_window));

	if(!g)
	{
		amiga_warn_user("NoMemory","");
		return NULL;
	}

	NewList(&g->dllist);
	g->deferred_rects = NewObjList();
	g->deferred_rects_pool = ami_memory_itempool_create(sizeof(struct rect));
	g->bw = bw;

	NewList(&g->loglist);
#ifdef __amigaos4__
	g->logcolumns = AllocLBColumnInfo(4,
			LBCIA_Column, 0,
			//	LBCIA_CopyTitle, TRUE,
				LBCIA_Title, "time", /**\TODO: add these to Messages */
				LBCIA_Weight, 10,
				LBCIA_DraggableSeparator, TRUE,
				LBCIA_Separator, TRUE,
			LBCIA_Column, 1,
			//	LBCIA_CopyTitle, TRUE,
				LBCIA_Title, "source", /**\TODO: add these to Messages */
				LBCIA_Weight, 10,
				LBCIA_DraggableSeparator, TRUE,
				LBCIA_Separator, TRUE,
			LBCIA_Column, 2,
			//	LBCIA_CopyTitle, TRUE,
				LBCIA_Title, "level", /**\TODO: add these to Messages */
				LBCIA_Weight, 5,
				LBCIA_DraggableSeparator, TRUE,
				LBCIA_Separator, TRUE,
			LBCIA_Column, 3,
			//	LBCIA_CopyTitle, TRUE,
				LBCIA_Title, "message", /**\TODO: add these to Messages */
				LBCIA_Weight, 75,
				LBCIA_DraggableSeparator, TRUE,
				LBCIA_Separator, TRUE,
		TAG_DONE);
#else
	/**\TODO write OS3-compatible version */
#endif

	if((flags & GW_CREATE_TAB) && existing)
	{
		g->shared = existing->shared;
		g->tab = g->shared->next_tab;
		g->shared->tabs++; /* do this early so functions know to update the tabs */

		if((g->shared->tabs == 2) && (nsoption_bool(tab_always_show) == false)) {
			ami_toggletabbar(g->shared, true);
		}

		SetGadgetAttrs((struct Gadget *)g->shared->objects[GID_TABS],
						g->shared->win, NULL,
						CLICKTAB_Labels, ~0,
						TAG_DONE);

		g->tab_node = AllocClickTabNode(TNA_Text, messages_get("NetSurf"),
								TNA_Number, g->tab,
								TNA_UserData, g,
								TNA_CloseGadget, TRUE,
								TAG_DONE);

		if(nsoption_bool(new_tab_last)) {
			AddTail(&g->shared->tab_list, g->tab_node);
		} else {
			struct Node *insert_after = existing->tab_node;

			if(g->shared->last_new_tab)
				insert_after = g->shared->last_new_tab;
			Insert(&g->shared->tab_list, g->tab_node, insert_after);
		}

		g->shared->last_new_tab = g->tab_node;

		RefreshSetGadgetAttrs((struct Gadget *)g->shared->objects[GID_TABS],
							g->shared->win, NULL,
							CLICKTAB_Labels, &g->shared->tab_list,
							TAG_DONE);

		if(nsoption_bool(new_tab_is_active)) {
			RefreshSetGadgetAttrs((struct Gadget *)g->shared->objects[GID_TABS],
							g->shared->win, NULL,
							CLICKTAB_Current, g->tab,
							TAG_DONE);
		}

		if(ClickTabBase->lib_Version < 53) {
			RethinkLayout((struct Gadget *)g->shared->objects[GID_TABLAYOUT],
				g->shared->win, NULL, TRUE);
		}

		g->shared->next_tab++;

		if(nsoption_bool(new_tab_is_active)) ami_switch_tab(g->shared,false);

		ami_update_buttons(g->shared);
		ami_schedule(0, ami_gui_refresh_favicon, g->shared);

		return g;
	}

	g->shared = calloc(1, sizeof(struct gui_window_2));

	if(!g->shared)
	{
		amiga_warn_user("NoMemory","");
		return NULL;
	}

	g->shared->shared_pens = ami_AllocMinList();

	g->shared->scrollerhook.h_Entry = (void *)ami_scroller_hook;
	g->shared->scrollerhook.h_Data = g->shared;

	g->shared->favicon_hook.h_Entry = (void *)ami_set_favicon_render_hook;
	g->shared->favicon_hook.h_Data = g->shared;

	g->shared->throbber_hook.h_Entry = (void *)ami_set_throbber_render_hook;
	g->shared->throbber_hook.h_Data = g->shared;

	g->shared->browser_hook.h_Entry = (void *)ami_gui_browser_render_hook;
	g->shared->browser_hook.h_Data = g->shared;

	newprefs_hook.h_Entry = (void *)ami_gui_newprefs_hook;
	newprefs_hook.h_Data = 0;
	
	g->shared->ctxmenu_hook = ami_ctxmenu_get_hook(g->shared);
	g->shared->history_ctxmenu[AMI_CTXMENU_HISTORY_BACK] = NULL;
	g->shared->history_ctxmenu[AMI_CTXMENU_HISTORY_FORWARD] = NULL;
	g->shared->clicktab_ctxmenu = NULL;

	if(nsoption_bool(window_simple_refresh) == true) {
		refresh_mode = WA_SimpleRefresh;
		defer_layout = FALSE; /* testing reveals this does work with SimpleRefresh,
								but the docs say it doesn't so err on the side of caution. */
	} else {
		refresh_mode = WA_SmartRefresh;
		defer_layout = TRUE;
	}

	if(!nsoption_bool(kiosk_mode))
	{
		ULONG addtabclosegadget = TAG_IGNORE;
		ULONG iconifygadget = FALSE;

#ifdef __amigaos4__
		if (nsoption_charp(pubscreen_name) && 
		    (locked_screen == TRUE) &&
		    (strcmp(nsoption_charp(pubscreen_name), "Workbench") == 0))
				iconifygadget = TRUE;
#endif

		NSLOG(netsurf, INFO, "Creating menu");
		struct Menu *menu = ami_gui_menu_create(g->shared);

		NewList(&g->shared->tab_list);
		g->tab_node = AllocClickTabNode(TNA_Text,messages_get("NetSurf"),
											TNA_Number, 0,
											TNA_UserData, g,
											TNA_CloseGadget, TRUE,
											TAG_DONE);
		AddTail(&g->shared->tab_list,g->tab_node);

		g->shared->web_search_list = ami_gui_opts_websearch();
		g->shared->search_bm = NULL;

		g->shared->tabs=1;
		g->shared->next_tab=1;

		g->shared->svbuffer = calloc(1, 2000);

		g->shared->helphints[GID_BACK] =
			translate_escape_chars(messages_get("HelpToolbarBack"));
		g->shared->helphints[GID_FORWARD] =
			translate_escape_chars(messages_get("HelpToolbarForward"));
		g->shared->helphints[GID_STOP] =
			translate_escape_chars(messages_get("HelpToolbarStop"));
		g->shared->helphints[GID_RELOAD] =
			translate_escape_chars(messages_get("HelpToolbarReload"));
		g->shared->helphints[GID_HOME] =
			translate_escape_chars(messages_get("HelpToolbarHome"));
		g->shared->helphints[GID_URL] =
			translate_escape_chars(messages_get("HelpToolbarURL"));
		g->shared->helphints[GID_SEARCHSTRING] =
			translate_escape_chars(messages_get("HelpToolbarWebSearch"));
		g->shared->helphints[GID_ADDTAB] =
			translate_escape_chars(messages_get("HelpToolbarAddTab"));

		g->shared->helphints[GID_PAGEINFO_INSECURE_BM] = ami_utf8_easy(messages_get("PageInfoInsecure"));
		g->shared->helphints[GID_PAGEINFO_LOCAL_BM] = ami_utf8_easy(messages_get("PageInfoLocal"));
		g->shared->helphints[GID_PAGEINFO_SECURE_BM] = ami_utf8_easy(messages_get("PageInfoSecure"));
		g->shared->helphints[GID_PAGEINFO_WARNING_BM] = ami_utf8_easy(messages_get("PageInfoWarning"));
		g->shared->helphints[GID_PAGEINFO_INTERNAL_BM] = ami_utf8_easy(messages_get("PageInfoInternal"));

		ami_get_theme_filename(nav_west, "theme_nav_west", false);
		ami_get_theme_filename(nav_west_s, "theme_nav_west_s", false);
		ami_get_theme_filename(nav_west_g, "theme_nav_west_g", false);
		ami_get_theme_filename(nav_east, "theme_nav_east", false);
		ami_get_theme_filename(nav_east_s, "theme_nav_east_s", false);
		ami_get_theme_filename(nav_east_g, "theme_nav_east_g", false);
		ami_get_theme_filename(stop, "theme_stop", false);
		ami_get_theme_filename(stop_s, "theme_stop_s", false);
		ami_get_theme_filename(stop_g, "theme_stop_g", false);
		ami_get_theme_filename(reload, "theme_reload", false);
		ami_get_theme_filename(reload_s, "theme_reload_s", false);
		ami_get_theme_filename(reload_g, "theme_reload_g", false);
		ami_get_theme_filename(home, "theme_home", false);
		ami_get_theme_filename(home_s, "theme_home_s", false);
		ami_get_theme_filename(home_g, "theme_home_g", false);
		ami_get_theme_filename(closetab, "theme_closetab", false);
		ami_get_theme_filename(closetab_s, "theme_closetab_s", false);
		ami_get_theme_filename(closetab_g, "theme_closetab_g", false);
		ami_get_theme_filename(addtab, "theme_addtab", false);
		ami_get_theme_filename(addtab_s, "theme_addtab_s", false);
		ami_get_theme_filename(addtab_g, "theme_addtab_g", false);
		ami_get_theme_filename(tabthrobber, "theme_tab_loading", false);
		ami_get_theme_filename(fave, "theme_fave", false);
		ami_get_theme_filename(unfave, "theme_unfave", false);
		ami_get_theme_filename(pi_insecure, "theme_pageinfo_insecure", false);
		ami_get_theme_filename(pi_internal, "theme_pageinfo_internal", false);
		ami_get_theme_filename(pi_local, "theme_pageinfo_local", false);
		ami_get_theme_filename(pi_secure, "theme_pageinfo_secure", false);
		ami_get_theme_filename(pi_warning, "theme_pageinfo_warning", false);

		g->shared->objects[GID_FAVE_ADD] = BitMapObj,
					BITMAP_SourceFile, fave,
					BITMAP_Screen, scrn,
					BITMAP_Masking, TRUE,
					BitMapEnd;

		g->shared->objects[GID_FAVE_RMV] = BitMapObj,
					BITMAP_SourceFile, unfave,
					BITMAP_Screen, scrn,
					BITMAP_Masking, TRUE,
					BitMapEnd;

		g->shared->objects[GID_ADDTAB_BM] = BitMapObj,
					BITMAP_SourceFile, addtab,
					BITMAP_SelectSourceFile, addtab_s,
					BITMAP_DisabledSourceFile, addtab_g,
					BITMAP_Screen, scrn,
					BITMAP_Masking, TRUE,
					BitMapEnd;

		g->shared->objects[GID_CLOSETAB_BM] = BitMapObj,
					BITMAP_SourceFile, closetab,
					BITMAP_SelectSourceFile, closetab_s,
					BITMAP_DisabledSourceFile, closetab_g,
					BITMAP_Screen, scrn,
					BITMAP_Masking, TRUE,
					BitMapEnd;

		g->shared->objects[GID_PAGEINFO_INSECURE_BM] = BitMapObj,
					BITMAP_SourceFile, pi_insecure,
					BITMAP_Screen, scrn,
					BITMAP_Masking, TRUE,
					BitMapEnd;

		g->shared->objects[GID_PAGEINFO_INTERNAL_BM] = BitMapObj,
					BITMAP_SourceFile, pi_internal,
					BITMAP_Screen, scrn,
					BITMAP_Masking, TRUE,
					BitMapEnd;

		g->shared->objects[GID_PAGEINFO_LOCAL_BM] = BitMapObj,
					BITMAP_SourceFile, pi_local,
					BITMAP_Screen, scrn,
					BITMAP_Masking, TRUE,
					BitMapEnd;

		g->shared->objects[GID_PAGEINFO_SECURE_BM] = BitMapObj,
					BITMAP_SourceFile, pi_secure,
					BITMAP_Screen, scrn,
					BITMAP_Masking, TRUE,
					BitMapEnd;

		g->shared->objects[GID_PAGEINFO_WARNING_BM] = BitMapObj,
					BITMAP_SourceFile, pi_warning,
					BITMAP_Screen, scrn,
					BITMAP_Masking, TRUE,
					BitMapEnd;


		if(ClickTabBase->lib_Version < 53)
		{
			addtabclosegadget = LAYOUT_AddChild;
			g->shared->objects[GID_CLOSETAB] = ButtonObj,
					GA_ID, GID_CLOSETAB,
					GA_RelVerify, TRUE,
					BUTTON_RenderImage, g->shared->objects[GID_CLOSETAB_BM],
					ButtonEnd;

			g->shared->objects[GID_TABS] = ClickTabObj,
					GA_ID,GID_TABS,
					GA_RelVerify,TRUE,
					GA_Underscore,13, // disable kb shortcuts
					CLICKTAB_Labels,&g->shared->tab_list,
					CLICKTAB_LabelTruncate,TRUE,
					ClickTabEnd;

			g->shared->objects[GID_ADDTAB] = ButtonObj,
					GA_ID, GID_ADDTAB,
					GA_RelVerify, TRUE,
					GA_Text, "+",
					BUTTON_RenderImage, g->shared->objects[GID_ADDTAB_BM],
					ButtonEnd;
		}
		else
		{
			g->shared->objects[GID_TABS_FLAG] = BitMapObj,
					BITMAP_SourceFile, tabthrobber,
					BITMAP_Screen,scrn,
					BITMAP_Masking,TRUE,
					BitMapEnd;
		}

		NSLOG(netsurf, INFO, "Creating window object");

		g->shared->objects[OID_MAIN] = WindowObj,
			WA_ScreenTitle, ami_gui_get_screen_title(),
			WA_Activate, TRUE,
			WA_DepthGadget, TRUE,
			WA_DragBar, TRUE,
			WA_CloseGadget, TRUE,
			WA_SizeGadget, TRUE,
			WA_Top,cury,
			WA_Left,curx,
			WA_Width,curw,
			WA_Height,curh,
			WA_PubScreen,scrn,
			WA_ReportMouse,TRUE,
			refresh_mode, TRUE,
			WA_SizeBBottom, TRUE,
			WA_ContextMenuHook, g->shared->ctxmenu_hook,
			WA_IDCMP, IDCMP_MENUPICK | IDCMP_MOUSEMOVE |
				IDCMP_MOUSEBUTTONS | IDCMP_NEWSIZE |
				IDCMP_RAWKEY | idcmp_sizeverify |
				IDCMP_GADGETUP | IDCMP_IDCMPUPDATE |
				IDCMP_REFRESHWINDOW |
				IDCMP_ACTIVEWINDOW | IDCMP_EXTENDEDMOUSE,
			WINDOW_IconifyGadget, iconifygadget,
			WINDOW_MenuStrip, menu,
			WINDOW_MenuUserData, WGUD_HOOK,
			WINDOW_NewPrefsHook, &newprefs_hook,
			WINDOW_IDCMPHook, &g->shared->scrollerhook,
			WINDOW_IDCMPHookBits, IDCMP_IDCMPUPDATE | IDCMP_REFRESHWINDOW |
						IDCMP_EXTENDEDMOUSE | IDCMP_SIZEVERIFY,
			WINDOW_SharedPort, sport,
			WINDOW_BuiltInScroll, TRUE,
			WINDOW_GadgetHelp, TRUE,
			WINDOW_UserData, g->shared,
  			WINDOW_ParentGroup, g->shared->objects[GID_MAIN] = LayoutVObj,
				LAYOUT_DeferLayout, defer_layout,
				LAYOUT_SpaceOuter, TRUE,
				LAYOUT_AddChild, g->shared->objects[GID_TOOLBARLAYOUT] = LayoutHObj,
					LAYOUT_VertAlignment, LALIGN_CENTER,
					LAYOUT_AddChild, g->shared->objects[GID_BACK] = ButtonObj,
						GA_ID, GID_BACK,
						GA_RelVerify, TRUE,
						GA_Disabled, TRUE,
						GA_ContextMenu, ami_ctxmenu_history_create(AMI_CTXMENU_HISTORY_BACK, g->shared),
						GA_HintInfo, g->shared->helphints[GID_BACK],
						BUTTON_RenderImage,BitMapObj,
							BITMAP_SourceFile,nav_west,
							BITMAP_SelectSourceFile,nav_west_s,
							BITMAP_DisabledSourceFile,nav_west_g,
							BITMAP_Screen,scrn,
							BITMAP_Masking,TRUE,
						BitMapEnd,
					ButtonEnd,
					CHILD_WeightedWidth,0,
					CHILD_WeightedHeight,0,
					LAYOUT_AddChild, g->shared->objects[GID_FORWARD] = ButtonObj,
						GA_ID, GID_FORWARD,
						GA_RelVerify, TRUE,
						GA_Disabled, TRUE,
						GA_ContextMenu, ami_ctxmenu_history_create(AMI_CTXMENU_HISTORY_FORWARD, g->shared),
						GA_HintInfo, g->shared->helphints[GID_FORWARD],
						BUTTON_RenderImage,BitMapObj,
							BITMAP_SourceFile,nav_east,
							BITMAP_SelectSourceFile,nav_east_s,
							BITMAP_DisabledSourceFile,nav_east_g,
							BITMAP_Screen,scrn,
							BITMAP_Masking,TRUE,
						BitMapEnd,
					ButtonEnd,
					CHILD_WeightedWidth,0,
					CHILD_WeightedHeight,0,
					LAYOUT_AddChild, g->shared->objects[GID_STOP] = ButtonObj,
						GA_ID,GID_STOP,
						GA_RelVerify,TRUE,
						GA_HintInfo, g->shared->helphints[GID_STOP],
						BUTTON_RenderImage,BitMapObj,
							BITMAP_SourceFile,stop,
							BITMAP_SelectSourceFile,stop_s,
							BITMAP_DisabledSourceFile,stop_g,
							BITMAP_Screen,scrn,
							BITMAP_Masking,TRUE,
						BitMapEnd,
					ButtonEnd,
					CHILD_WeightedWidth,0,
					CHILD_WeightedHeight,0,
					LAYOUT_AddChild, g->shared->objects[GID_RELOAD] = ButtonObj,
						GA_ID,GID_RELOAD,
						GA_RelVerify,TRUE,
						GA_HintInfo, g->shared->helphints[GID_RELOAD],
						BUTTON_RenderImage,BitMapObj,
							BITMAP_SourceFile,reload,
							BITMAP_SelectSourceFile,reload_s,
							BITMAP_DisabledSourceFile,reload_g,
							BITMAP_Screen,scrn,
							BITMAP_Masking,TRUE,
						BitMapEnd,
					ButtonEnd,
					CHILD_WeightedWidth,0,
					CHILD_WeightedHeight,0,
					LAYOUT_AddChild, g->shared->objects[GID_HOME] = ButtonObj,
						GA_ID,GID_HOME,
						GA_RelVerify,TRUE,
						GA_HintInfo, g->shared->helphints[GID_HOME],
						BUTTON_RenderImage,BitMapObj,
							BITMAP_SourceFile,home,
							BITMAP_SelectSourceFile,home_s,
							BITMAP_DisabledSourceFile,home_g,
							BITMAP_Screen,scrn,
							BITMAP_Masking,TRUE,
						BitMapEnd,
					ButtonEnd,
					CHILD_WeightedWidth,0,
					CHILD_WeightedHeight,0,
					LAYOUT_AddChild, LayoutHObj, // FavIcon, URL bar and hotlist star
						LAYOUT_VertAlignment, LALIGN_CENTER,
						LAYOUT_AddChild, g->shared->objects[GID_ICON] = SpaceObj,
							GA_ID, GID_ICON,
							SPACE_MinWidth, 16,
							SPACE_MinHeight, 16,
							SPACE_Transparent, TRUE,
						//	SPACE_RenderHook, &g->shared->favicon_hook,
						SpaceEnd,
						CHILD_WeightedWidth, 0,
						CHILD_WeightedHeight, 0,
						LAYOUT_AddChild, g->shared->objects[GID_PAGEINFO] = ButtonObj,
							GA_ID, GID_PAGEINFO,
							GA_RelVerify, TRUE,
							GA_ReadOnly, FALSE,
							BUTTON_RenderImage, g->shared->objects[GID_PAGEINFO_INTERNAL_BM],
						ButtonEnd,
						CHILD_WeightedWidth, 0,
						CHILD_WeightedHeight, 0,
						LAYOUT_AddChild, g->shared->objects[GID_URL] =
#ifdef __amigaos4__
							NewObject(urlStringClass, NULL,
#else
							StringObj,
#endif
									STRINGA_MaxChars, 2000,
									GA_ID, GID_URL,
									GA_RelVerify, TRUE,
									GA_HintInfo, g->shared->helphints[GID_URL],
									GA_TabCycle, TRUE,
									STRINGA_Buffer, g->shared->svbuffer,
#ifdef __amigaos4__
									STRINGVIEW_Header, URLHistory_GetList(),
#endif
							TAG_DONE),
						LAYOUT_AddChild, g->shared->objects[GID_FAVE] = ButtonObj,
							GA_ID, GID_FAVE,
							GA_RelVerify, TRUE,
						//	GA_HintInfo, g->shared->helphints[GID_FAVE],
							BUTTON_RenderImage, g->shared->objects[GID_FAVE_ADD],
						ButtonEnd,
						CHILD_WeightedWidth, 0,
						CHILD_WeightedHeight, 0,
					LayoutEnd,
				//	GA_ID, GID_TOOLBARLAYOUT,
				//	GA_RelVerify, TRUE,
				//	LAYOUT_RelVerify, TRUE,
					LAYOUT_WeightBar, TRUE,
					LAYOUT_AddChild, LayoutHObj,
						LAYOUT_VertAlignment, LALIGN_CENTER,
						LAYOUT_AddChild, g->shared->objects[GID_SEARCH_ICON] = ChooserObj,
							GA_ID, GID_SEARCH_ICON,
							GA_RelVerify, TRUE,
							CHOOSER_DropDown, TRUE,
							CHOOSER_Labels, g->shared->web_search_list,
							CHOOSER_MaxLabels, 40, /* Same as options GUI */
						ChooserEnd,
						CHILD_WeightedWidth,0,
						CHILD_WeightedHeight,0,
						LAYOUT_AddChild, g->shared->objects[GID_SEARCHSTRING] = StringObj,
							GA_ID,GID_SEARCHSTRING,
                 					STRINGA_TextVal, NULL,
							GA_RelVerify,TRUE,
							GA_HintInfo, g->shared->helphints[GID_SEARCHSTRING],
						StringEnd,
					LayoutEnd,
					CHILD_WeightedWidth, nsoption_int(web_search_width),
					LAYOUT_AddChild, g->shared->objects[GID_THROBBER] = SpaceObj,
						GA_ID,GID_THROBBER,
						SPACE_MinWidth, ami_theme_throbber_get_width(),
						SPACE_MinHeight, ami_theme_throbber_get_height(),
						SPACE_Transparent,TRUE,
					//	SPACE_RenderHook, &g->shared->throbber_hook,
					SpaceEnd,
					CHILD_WeightedWidth,0,
					CHILD_WeightedHeight,0,
				LayoutEnd,
				CHILD_WeightedHeight,0,
				LAYOUT_AddImage, BevelObj,
					BEVEL_Style, BVS_SBAR_VERT,
				BevelEnd,
				CHILD_WeightedHeight, 0,
				LAYOUT_AddChild, g->shared->objects[GID_HOTLISTLAYOUT] = LayoutVObj,
					LAYOUT_SpaceInner, FALSE,
				LayoutEnd,
				CHILD_WeightedHeight,0,
				LAYOUT_AddChild, g->shared->objects[GID_TABLAYOUT] = LayoutHObj,
					LAYOUT_SpaceInner,FALSE,
					addtabclosegadget, g->shared->objects[GID_CLOSETAB],
					CHILD_WeightedWidth,0,
					CHILD_WeightedHeight,0,

					addtabclosegadget, g->shared->objects[GID_TABS],
					CHILD_CacheDomain,FALSE,

					addtabclosegadget, g->shared->objects[GID_ADDTAB],
					CHILD_WeightedWidth,0,
					CHILD_WeightedHeight,0,
				LayoutEnd,
				CHILD_WeightedHeight,0,
				LAYOUT_AddChild, LayoutVObj,
					LAYOUT_AddChild, g->shared->objects[GID_VSCROLLLAYOUT] = LayoutHObj,
						LAYOUT_AddChild, LayoutVObj,
							LAYOUT_AddChild, g->shared->objects[GID_HSCROLLLAYOUT] = LayoutVObj,
								LAYOUT_AddChild, g->shared->objects[GID_BROWSER] = SpaceObj,
									GA_ID,GID_BROWSER,
									SPACE_Transparent,TRUE,
									SPACE_RenderHook, &g->shared->browser_hook,
								SpaceEnd,
							EndGroup,
						EndGroup,
					EndGroup,
//					LAYOUT_WeightBar, TRUE,
					LAYOUT_AddChild, g->shared->objects[GID_LOGLAYOUT] = LayoutVObj,
					EndGroup,
					CHILD_WeightedHeight, 0,
#ifndef __amigaos4__
					LAYOUT_AddChild, g->shared->objects[GID_STATUS] = StringObj,
						GA_ID, GID_STATUS,
							GA_ReadOnly, TRUE,
             				STRINGA_TextVal, NULL,
						GA_RelVerify, TRUE,
					StringEnd,
#endif
				EndGroup,
			EndGroup,
		EndWindow;
	}
	else
	{
		/* borderless kiosk mode window */
		g->tab = 0;
		g->shared->tabs = 0;
		g->tab_node = NULL;

		g->shared->objects[OID_MAIN] = WindowObj,
       	    WA_ScreenTitle, ami_gui_get_screen_title(),
           	WA_Activate, TRUE,
           	WA_DepthGadget, FALSE,
       	   	WA_DragBar, FALSE,
           	WA_CloseGadget, FALSE,
			WA_Borderless,TRUE,
			WA_RMBTrap,TRUE,
			WA_Top,0,
			WA_Left,0,
			WA_Width, scrn->Width,
			WA_Height, scrn->Height,
           	WA_SizeGadget, FALSE,
			WA_PubScreen, scrn,
			WA_ReportMouse, TRUE,
			refresh_mode, TRUE,
       	   	WA_IDCMP, IDCMP_MENUPICK | IDCMP_MOUSEMOVE |
					IDCMP_MOUSEBUTTONS | IDCMP_NEWSIZE |
					IDCMP_RAWKEY | IDCMP_REFRESHWINDOW |
					IDCMP_GADGETUP | IDCMP_IDCMPUPDATE |
					IDCMP_EXTENDEDMOUSE,
			WINDOW_IDCMPHook,&g->shared->scrollerhook,
			WINDOW_IDCMPHookBits, IDCMP_IDCMPUPDATE |
					IDCMP_EXTENDEDMOUSE | IDCMP_REFRESHWINDOW,
			WINDOW_SharedPort,sport,
			WINDOW_UserData,g->shared,
			WINDOW_BuiltInScroll,TRUE,
			WINDOW_ParentGroup, g->shared->objects[GID_MAIN] = LayoutHObj,
			LAYOUT_DeferLayout, defer_layout,
			LAYOUT_SpaceOuter, TRUE,
				LAYOUT_AddChild, g->shared->objects[GID_VSCROLLLAYOUT] = LayoutHObj,
					LAYOUT_AddChild, g->shared->objects[GID_HSCROLLLAYOUT] = LayoutVObj,
						LAYOUT_AddChild, g->shared->objects[GID_BROWSER] = SpaceObj,
							GA_ID,GID_BROWSER,
							SPACE_Transparent,TRUE,
						SpaceEnd,
					EndGroup,
				EndGroup,
			EndGroup,
		EndWindow;
	}

	NSLOG(netsurf, INFO, "Opening window");

	g->shared->win = (struct Window *)RA_OpenWindow(g->shared->objects[OID_MAIN]);

	NSLOG(netsurf, INFO, "Window opened, adding border gadgets");

	if(!g->shared->win)
	{
		amiga_warn_user("NoMemory","");
		free(g->shared);
		free(g);
		return NULL;
	}

	if(nsoption_bool(kiosk_mode) == false)
	{
#ifdef __amigaos4__
		ULONG width, height;
		struct DrawInfo *dri = GetScreenDrawInfo(scrn);
		
		ami_get_border_gadget_size(g->shared,
				(ULONG *)&width, (ULONG *)&height);

		g->shared->objects[GID_STATUS] = NewObject(
				NULL,
				"frbuttonclass",
				GA_ID, GID_STATUS,
				GA_Left, scrn->WBorLeft + 2,
				GA_RelBottom, scrn->WBorBottom - (height/2),
				GA_BottomBorder, TRUE,
				GA_Width, width,
				GA_Height, 1 + height - scrn->WBorBottom,
				GA_DrawInfo, dri,
				GA_ReadOnly, TRUE,
				GA_Disabled, TRUE,
				GA_Image, (struct Image *)NewObject(
					NULL,
					"gaugeiclass",
					GAUGEIA_Level, 0,
					IA_Top, (int)(- ceil((scrn->WBorBottom + height) / 2)),
					IA_Left, -4,
					IA_Height, 2 + height - scrn->WBorBottom, 
					IA_Label, NULL,
					IA_InBorder, TRUE,
					IA_Screen, scrn,
					TAG_DONE),
				TAG_DONE);

		AddGList(g->shared->win, (struct Gadget *)g->shared->objects[GID_STATUS],
				(UWORD)~0, -1, NULL);

		/* Apparently you can't set GA_Width on creation time for frbuttonclass */

		SetGadgetAttrs((struct Gadget *)g->shared->objects[GID_STATUS],
			g->shared->win, NULL,
			GA_Width, width,
			TAG_DONE);

		RefreshGadgets((APTR)g->shared->objects[GID_STATUS],
				g->shared->win, NULL);
				
		FreeScreenDrawInfo(scrn, dri);
#endif //__amigaos4__				
		ami_gui_hotlist_toolbar_add(g->shared); /* is this the right place for this? */
		if(nsoption_bool(tab_always_show)) ami_toggletabbar(g->shared, true);
	}

	g->shared->gw = g;
	cur_gw = g;

	g->shared->appwin = AddAppWindowA((ULONG)g->shared->objects[OID_MAIN],
							(ULONG)g->shared, g->shared->win, appport, NULL);

	ami_gui_win_list_add(g->shared, AMINS_WINDOW, &ami_gui_table);

	if(locked_screen) {
		UnlockPubScreen(NULL,scrn);
		locked_screen = FALSE;
	}

	ami_schedule(0, ami_gui_search_ico_refresh, NULL);

	ScreenToFront(scrn);

	return g;
}

static void ami_gui_close_tabs(struct gui_window_2 *gwin, bool other_tabs)
{
	struct Node *tab;
	struct Node *ntab;
	struct gui_window *gw;

	if((gwin->tabs > 1) && (nsoption_bool(tab_close_warn) == true)) {
		int32 res = amiga_warn_user_multi(messages_get("MultiTabClose"), "Yes", "No", gwin->win);

		if(res == 0) return;
	}

	if(gwin->tabs) {
		tab = GetHead(&gwin->tab_list);

		do {
			ntab=GetSucc(tab);
			GetClickTabNodeAttrs(tab,
								TNA_UserData,&gw,
								TAG_DONE);

			if((other_tabs == false) || (gwin->gw != gw)) {
				browser_window_destroy(gw->bw);
			}
		} while((tab=ntab));
	} else {
		if(other_tabs == false) browser_window_destroy(gwin->gw->bw);
	}
}

void ami_gui_close_window(void *w)
{
	struct gui_window_2 *gwin = (struct gui_window_2 *)w;
	ami_gui_close_tabs(gwin, false);
}

void ami_gui_close_inactive_tabs(struct gui_window_2 *gwin)
{
	ami_gui_close_tabs(gwin, true);
}

static void gui_window_destroy(struct gui_window *g)
{
	struct Node *ptab = NULL;
	int gid;

	if(!g) return;

	if (ami_search_get_gwin(g->shared->searchwin) == g)
	{
		ami_search_close();
		win_destroyed = true;
	}

	if(g->hw)
	{
		ami_history_local_destroy(g->hw);
		win_destroyed = true;
	}

	ami_free_download_list(&g->dllist);
	FreeObjList(g->deferred_rects);
	ami_memory_itempool_delete(g->deferred_rects_pool);
	gui_window_stop_throbber(g);

	cur_gw = NULL;

	if(g->shared->tabs > 1) {
		SetGadgetAttrs((struct Gadget *)g->shared->objects[GID_TABS],g->shared->win,NULL,
						CLICKTAB_Labels,~0,
						TAG_DONE);

		GetAttr(CLICKTAB_CurrentNode, g->shared->objects[GID_TABS], (ULONG *)&ptab);

		if(ptab == g->tab_node) {
			ptab = GetSucc(g->tab_node);
			if(!ptab) ptab = GetPred(g->tab_node);
		}

		Remove(g->tab_node);
		FreeClickTabNode(g->tab_node);
		RefreshSetGadgetAttrs((struct Gadget *)g->shared->objects[GID_TABS], g->shared->win, NULL,
						CLICKTAB_Labels, &g->shared->tab_list,
						CLICKTAB_CurrentNode, ptab,
						TAG_DONE);

		if(ClickTabBase->lib_Version < 53)
			RethinkLayout((struct Gadget *)g->shared->objects[GID_TABLAYOUT],
				g->shared->win, NULL, TRUE);

		g->shared->tabs--;
		ami_switch_tab(g->shared,true);
		ami_schedule(0, ami_gui_refresh_favicon, g->shared);

		if((g->shared->tabs == 1) && (nsoption_bool(tab_always_show) == false))
			ami_toggletabbar(g->shared, false);

		FreeListBrowserList(&g->loglist);
#ifdef __amigaos4__
		FreeLBColumnInfo(g->logcolumns);
#endif

		if(g->tabtitle) free(g->tabtitle);
		free(g);
		return;
	}

	ami_plot_release_pens(g->shared->shared_pens);
	free(g->shared->shared_pens);
	ami_schedule_redraw_remove(g->shared);
	ami_schedule(-1, ami_gui_refresh_favicon, g->shared);

	DisposeObject(g->shared->objects[OID_MAIN]);
	ami_gui_appicon_remove(g->shared);
	if(g->shared->appwin) RemoveAppWindow(g->shared->appwin);
	ami_gui_hotlist_toolbar_free(g->shared, &g->shared->hotlist_toolbar_list);

	/* These aren't freed by the above.
	 * TODO: nav_west etc need freeing too? */
	DisposeObject(g->shared->objects[GID_ADDTAB_BM]);
	DisposeObject(g->shared->objects[GID_CLOSETAB_BM]);
	DisposeObject(g->shared->objects[GID_TABS_FLAG]);
	DisposeObject(g->shared->objects[GID_FAVE_ADD]);
	DisposeObject(g->shared->objects[GID_FAVE_RMV]);
	DisposeObject(g->shared->objects[GID_PAGEINFO_INSECURE_BM]);
	DisposeObject(g->shared->objects[GID_PAGEINFO_INTERNAL_BM]);
	DisposeObject(g->shared->objects[GID_PAGEINFO_LOCAL_BM]);
	DisposeObject(g->shared->objects[GID_PAGEINFO_SECURE_BM]);
	DisposeObject(g->shared->objects[GID_PAGEINFO_WARNING_BM]);

	ami_gui_opts_websearch_free(g->shared->web_search_list);
	if(g->shared->search_bm) DisposeObject(g->shared->search_bm);

	/* This appears to be disposed along with the ClickTab object
	if(g->shared->clicktab_ctxmenu) DisposeObject((Object *)g->shared->clicktab_ctxmenu); */
	DisposeObject((Object *)g->shared->history_ctxmenu[AMI_CTXMENU_HISTORY_BACK]);
	DisposeObject((Object *)g->shared->history_ctxmenu[AMI_CTXMENU_HISTORY_FORWARD]);
	ami_ctxmenu_release_hook(g->shared->ctxmenu_hook);
	ami_gui_menu_free(g->shared);

	FreeListBrowserList(&g->loglist);
#ifdef __amigaos4__
	FreeLBColumnInfo(g->logcolumns);
#endif

	free(g->shared->wintitle);
	ami_utf8_free(g->shared->status);
	free(g->shared->svbuffer);

	for(gid = 0; gid < GID_LAST; gid++)
		ami_utf8_free(g->shared->helphints[gid]);

	ami_gui_win_list_remove(g->shared);
	if(g->tab_node) {
		Remove(g->tab_node);
		FreeClickTabNode(g->tab_node);
	}
	if(g->tabtitle) free(g->tabtitle);
	free(g); // g->shared should be freed by DelObject()

	if(IsMinListEmpty(window_list))
	{
		/* last window closed, so exit */
		ami_try_quit();
	}

	win_destroyed = true;
}


static void ami_redraw_callback(void *p)
{
	struct gui_window_2 *gwin = (struct gui_window_2 *)p;

	if(gwin->redraw_required) {
		ami_do_redraw(gwin);
	}

	ami_gui_window_update_box_deferred(gwin->gw, true);

	if(gwin->gw->c_h)
	{
		gui_window_place_caret(gwin->gw, gwin->gw->c_x,
		gwin->gw->c_y, gwin->gw->c_h, NULL);
	}
}

/**
 * Schedule a redraw of the browser window - Amiga-specific function
 *
 * \param  gwin         a struct gui_window_2
 * \param  full_redraw  set to true to schedule a full redraw,
                        should only be set to false when called from amiga_window_invalidate_area()
 */
void ami_schedule_redraw(struct gui_window_2 *gwin, bool full_redraw)
{
	int ms = 1;

	if(full_redraw) gwin->redraw_required = true;
	ami_schedule(ms, ami_redraw_callback, gwin);
}

static void ami_schedule_redraw_remove(struct gui_window_2 *gwin)
{
	ami_schedule(-1, ami_redraw_callback, gwin);
}

static void ami_gui_window_update_box_deferred(struct gui_window *g, bool draw)
{
	struct nsObject *node;
	struct nsObject *nnode;
	struct rect *rect;
	
	if(!g) return;
	if(IsMinListEmpty(g->deferred_rects)) return;

	if(draw == true) {
		ami_set_pointer(g->shared, GUI_POINTER_WAIT, false);
	} else {
		NSLOG(netsurf, INFO, "Ignoring deferred box redraw queue");
	}

	node = (struct nsObject *)GetHead((struct List *)g->deferred_rects);

	do {
		if(draw == true) {
			rect = (struct rect *)node->objstruct;
			ami_do_redraw_limits(g, g->bw, false,
				rect->x0, rect->y0, rect->x1, rect->y1);
		}
		nnode=(struct nsObject *)GetSucc((struct Node *)node);
		ami_memory_itempool_free(g->deferred_rects_pool, node->objstruct, sizeof(struct rect));
		DelObjectNoFree(node);
	} while((node = nnode));

	if(draw == true) ami_reset_pointer(g->shared);
}

bool ami_gui_window_update_box_deferred_check(struct MinList *deferred_rects,
				const struct rect *restrict new_rect, APTR mempool)
{
	struct nsObject *node;
	struct nsObject *nnode;
	struct rect *restrict rect;
	
	if(IsMinListEmpty(deferred_rects)) return true;

	node = (struct nsObject *)GetHead((struct List *)deferred_rects);

	do {
		nnode=(struct nsObject *)GetSucc((struct Node *)node);
		rect = (struct rect *)node->objstruct;
		
		if((rect->x0 <= new_rect->x0) &&
			(rect->y0 <= new_rect->y0) &&
			(rect->x1 >= new_rect->x1) &&
			(rect->y1 >= new_rect->y1)) {
			return false;
		}
		
		if ((new_rect->x0 <= rect->x0) &&
			(new_rect->y0 <= rect->y0) &&
			(new_rect->x1 >= rect->x1) &&
			(new_rect->y1 >= rect->y1)) {
			NSLOG(netsurf, INFO,
			      "Removing queued redraw that is a subset of new box redraw");
			ami_memory_itempool_free(mempool, node->objstruct, sizeof(struct rect));
			DelObjectNoFree(node);
			/* Don't return - we might find more */
		}
	} while((node = nnode));

	return true;
}


static void ami_do_redraw(struct gui_window_2 *gwin)
{
	ULONG hcurrent,vcurrent,xoffset,yoffset,width=800,height=600;
	struct IBox *bbox;
	ULONG oldh = gwin->oldh, oldv=gwin->oldv;

	if(browser_window_redraw_ready(gwin->gw->bw) == false) return;

	ami_get_hscroll_pos(gwin, (ULONG *)&hcurrent);
	ami_get_vscroll_pos(gwin, (ULONG *)&vcurrent);

	gwin->gw->scrollx = hcurrent;
	gwin->gw->scrolly = vcurrent;

	if(ami_gui_get_space_box((Object *)gwin->objects[GID_BROWSER], &bbox) != NSERROR_OK) {
		amiga_warn_user("NoMemory", "");
		return;
	}

	width=bbox->Width;
	height=bbox->Height;
	xoffset=bbox->Left;
	yoffset=bbox->Top;

	if(gwin->redraw_scroll)
	{
		if((abs(vcurrent-oldv) > height) ||	(abs(hcurrent-oldh) > width))
			gwin->redraw_scroll = false;

 		if(gwin->new_content) gwin->redraw_scroll = false;
	}

	if(gwin->redraw_scroll)
	{
		struct rect rect;
		
		gwin->gw->c_h_temp = gwin->gw->c_h;
		gui_window_remove_caret(gwin->gw);

		ScrollWindowRaster(gwin->win, hcurrent - oldh, vcurrent - oldv,
				xoffset, yoffset, xoffset + width - 1, yoffset + height - 1);

		gwin->gw->c_h = gwin->gw->c_h_temp;

		if(vcurrent>oldv) /* Going down */
		{
			ami_spacebox_to_ns_coords(gwin, &rect.x0, &rect.y0, 0, height - (vcurrent - oldv) - 1);
			ami_spacebox_to_ns_coords(gwin, &rect.x1, &rect.y1, width + 1, height + 1);
			amiga_window_invalidate_area(gwin->gw, &rect);
		}
		else if(vcurrent<oldv) /* Going up */
		{
			ami_spacebox_to_ns_coords(gwin, &rect.x0, &rect.y0, 0, 0);
			ami_spacebox_to_ns_coords(gwin, &rect.x1, &rect.y1, width + 1, oldv - vcurrent + 1);
			amiga_window_invalidate_area(gwin->gw, &rect);
		}

		if(hcurrent>oldh) /* Going right */
		{
			ami_spacebox_to_ns_coords(gwin, &rect.x0, &rect.y0, width - (hcurrent - oldh), 0);
			ami_spacebox_to_ns_coords(gwin, &rect.x1, &rect.y1, width + 1, height + 1);
			amiga_window_invalidate_area(gwin->gw, &rect);
		}
		else if(hcurrent<oldh) /* Going left */
		{
			ami_spacebox_to_ns_coords(gwin, &rect.x0, &rect.y0, 0, 0);
			ami_spacebox_to_ns_coords(gwin, &rect.x1, &rect.y1, oldh - hcurrent + 1, height + 1);
			amiga_window_invalidate_area(gwin->gw, &rect);
		}
	}
	else
	{
		struct redraw_context ctx = {
			.interactive = true,
			.background_images = true,
			.plot = &amiplot,
			.priv = browserglob
		};

		ami_do_redraw_tiled(gwin, true, hcurrent, vcurrent, width, height, hcurrent, vcurrent, bbox, &ctx);

		/* Tell NetSurf not to bother with the next queued box redraw, as we've redrawn everything. */
		ami_gui_window_update_box_deferred(gwin->gw, false);
	}

	ami_update_buttons(gwin);

	gwin->oldh = hcurrent;
	gwin->oldv = vcurrent;

	gwin->redraw_scroll = false;
	gwin->redraw_required = false;
	gwin->new_content = false;

	ami_gui_free_space_box(bbox);
}


static void ami_get_hscroll_pos(struct gui_window_2 *gwin, ULONG *xs)
{
	if(gwin->objects[GID_HSCROLL])
	{
		GetAttr(SCROLLER_Top, (Object *)gwin->objects[GID_HSCROLL], xs);
	} else {
		*xs = 0;
	}
}

static void ami_get_vscroll_pos(struct gui_window_2 *gwin, ULONG *ys)
{
	if(gwin->objects[GID_VSCROLL]) {
		GetAttr(SCROLLER_Top, gwin->objects[GID_VSCROLL], ys);
	} else {
		*ys = 0;
	}
}

static bool gui_window_get_scroll(struct gui_window *g, int *restrict sx, int *restrict sy)
{
	ami_get_hscroll_pos(g->shared, (ULONG *)sx);
	ami_get_vscroll_pos(g->shared, (ULONG *)sy);

	return true;
}

/**
 * Set the scroll position of a amiga browser window.
 *
 * Scrolls the viewport to ensure the specified rectangle of the
 *   content is shown. The amiga implementation scrolls the contents so
 *   the specified point in the content is at the top of the viewport.
 *
 * \param g gui_window to scroll
 * \param rect The rectangle to ensure is shown.
 * \return NSERROR_OK on success or apropriate error code.
 */
static nserror
gui_window_set_scroll(struct gui_window *g, const struct rect *rect)
{
	struct IBox *bbox;
	int width, height;
	nserror res;
	int sx = 0, sy = 0;

	if(!g) {
		return NSERROR_BAD_PARAMETER;
	}
	if(!g->bw || browser_window_has_content(g->bw) == false) {
		return NSERROR_BAD_PARAMETER;
	}

	res = ami_gui_get_space_box((Object *)g->shared->objects[GID_BROWSER], &bbox);
	if(res != NSERROR_OK) {
		amiga_warn_user("NoMemory", "");
		return res;
	}

	if (rect->x0 > 0) {
		sx = rect->x0;
	}
	if (rect->y0 > 0) {
		sy = rect->y0;
	}

	browser_window_get_extents(g->bw, false, &width, &height);

	if(sx >= width - bbox->Width)
		sx = width - bbox->Width;
	if(sy >= height - bbox->Height)
		sy = height - bbox->Height;

	if(width <= bbox->Width) sx = 0;
	if(height <= bbox->Height) sy = 0;

	ami_gui_free_space_box(bbox);

	if(g == g->shared->gw) {
		if(g->shared->objects[GID_VSCROLL]) {
			RefreshSetGadgetAttrs((struct Gadget *)(APTR)g->shared->objects[GID_VSCROLL],
				g->shared->win, NULL,
				SCROLLER_Top, (ULONG)(sy),
			TAG_DONE);
		}

		if(g->shared->objects[GID_HSCROLL])
		{
			RefreshSetGadgetAttrs((struct Gadget *)(APTR)g->shared->objects[GID_HSCROLL],
				g->shared->win, NULL,
				SCROLLER_Top, (ULONG)(sx),
				TAG_DONE);
		}

		ami_schedule_redraw(g->shared, true);

		if(nsoption_bool(faster_scroll) == true) g->shared->redraw_scroll = true;
			else g->shared->redraw_scroll = false;

		g->scrollx = sx;
		g->scrolly = sy;
	}
	return NSERROR_OK;
}

static void gui_window_set_status(struct gui_window *g, const char *text)
{
	char *utf8text;
	ULONG size;
	UWORD chars;
	struct TextExtent textex;

	if(!g) return;
	if(!text) return;
	if(!g->shared->objects[GID_STATUS]) return;

	if(g == g->shared->gw) {
		utf8text = ami_utf8_easy((char *)text);
		if(utf8text == NULL) return;

		GetAttr(GA_Width, g->shared->objects[GID_STATUS], (ULONG *)&size);
		chars = TextFit(&scrn->RastPort, utf8text, (UWORD)strlen(utf8text),
					&textex, NULL, 1, size - 4, scrn->RastPort.TxHeight);

		utf8text[chars] = 0;

		SetGadgetAttrs((struct Gadget *)g->shared->objects[GID_STATUS],
			g->shared->win, NULL,
			NSA_STATUS_TEXT, utf8text,
			TAG_DONE);

		RefreshGList((struct Gadget *)g->shared->objects[GID_STATUS],
				g->shared->win, NULL, 1);

		if(g->shared->status) ami_utf8_free(g->shared->status);
		g->shared->status = utf8text;
	}
}

static nserror gui_window_set_url(struct gui_window *g, nsurl *url)
{
	size_t idn_url_l;
	char *idn_url_s = NULL;
	char *url_lc = NULL;

	if(!g) return NSERROR_OK;

	if(g == g->shared->gw) {
		if(nsoption_bool(display_decoded_idn) == true) {
			if (nsurl_get_utf8(url, &idn_url_s, &idn_url_l) == NSERROR_OK) {
				url_lc = ami_utf8_easy(idn_url_s);
			}
		}

		RefreshSetGadgetAttrs((struct Gadget *)g->shared->objects[GID_URL],
								g->shared->win, NULL,
								STRINGA_TextVal, url_lc ? url_lc : nsurl_access(url),
								TAG_DONE);

		if(url_lc) {
			ami_utf8_free(url_lc);
			if(idn_url_s) free(idn_url_s);
		}
	}

	ami_update_buttons(g->shared);

	return NSERROR_OK;
}

HOOKF(uint32, ami_set_favicon_render_hook, APTR, space, struct gpRender *)
{
	ami_schedule(0, ami_gui_refresh_favicon, hook->h_Data);
	return 0;
}

/**
 * Gui callback when search provider details are updated.
 *
 * \param provider_name The providers name.
 * \param ico_bitmap The icon bitmap representing the provider.
 * \return NSERROR_OK on success else error code.
 */
static nserror gui_search_web_provider_update(const char *provider_name,
	struct bitmap *ico_bitmap)
{
	struct BitMap *bm = NULL;
	struct nsObject *node;
	struct nsObject *nnode;
	struct gui_window_2 *gwin;

	if(IsMinListEmpty(window_list))	return NSERROR_BAD_PARAMETER;
	if(nsoption_bool(kiosk_mode) == true) return NSERROR_BAD_PARAMETER;

	if (ico_bitmap != NULL) {
		bm = ami_bitmap_get_native(ico_bitmap, 16, 16, ami_plot_screen_is_palettemapped(), NULL);
	}

	if(bm == NULL) return NSERROR_BAD_PARAMETER;

	node = (struct nsObject *)GetHead((struct List *)window_list);

	do {
		nnode=(struct nsObject *)GetSucc((struct Node *)node);
		gwin = node->objstruct;

		if(node->Type == AMINS_WINDOW)
		{
			if(gwin->search_bm != NULL)
				DisposeObject(gwin->search_bm);

			ULONG bm_masking_tag = TAG_IGNORE;

			if(LIB_IS_AT_LEAST((struct Library *)ChooserBase, 53, 21)) {
				/* Broken in earlier versions */
				bm_masking_tag = BITMAP_Masking;
			}

			gwin->search_bm = BitMapObj,
						BITMAP_Screen, scrn,
						BITMAP_Width, 16,
						BITMAP_Height, 16,
						BITMAP_BitMap, bm,
						BITMAP_HasAlpha, TRUE,
						bm_masking_tag, TRUE,
					BitMapEnd;

			RefreshSetGadgetAttrs((struct Gadget *)gwin->objects[GID_SEARCH_ICON],
				gwin->win, NULL,
				GA_HintInfo, provider_name,
				GA_Image, gwin->search_bm,
				TAG_DONE);
		}
	} while((node = nnode));

	return NSERROR_OK;
}

HOOKF(uint32, ami_set_throbber_render_hook, APTR, space, struct gpRender *)
{
	struct gui_window_2 *gwin = hook->h_Data;
	ami_throbber_redraw_schedule(0, gwin->gw);
	return 0;
}

HOOKF(uint32, ami_gui_browser_render_hook, APTR, space, struct gpRender *)
{
	struct gui_window_2 *gwin = hook->h_Data;

	NSLOG(netsurf, DEBUG, "Render hook called with %ld (REDRAW=1)", msg->gpr_Redraw);

	if(msg->gpr_Redraw != GREDRAW_REDRAW) return 0;

	ami_schedule_redraw(gwin, true);

	return 0;
}

static void gui_window_place_caret(struct gui_window *g, int x, int y, int height,
		const struct rect *clip)
{
	struct IBox *bbox;
	int xs,ys;

	if(!g) return;

	gui_window_remove_caret(g);

	xs = g->scrollx;
	ys = g->scrolly;

	SetAPen(g->shared->win->RPort,3);

	if(ami_gui_get_space_box((Object *)g->shared->objects[GID_BROWSER], &bbox) != NSERROR_OK) {
		amiga_warn_user("NoMemory", "");
		return;
	}

	if((y-ys+height) > (bbox->Height)) height = bbox->Height-y+ys;

	if(((x-xs) <= 0) || ((x-xs+2) >= (bbox->Width)) || ((y-ys) <= 0) || ((y-ys) >= (bbox->Height))) {
		ami_gui_free_space_box(bbox);
		return;
	}

	g->c_w = 2;

	SetDrMd(g->shared->win->RPort,COMPLEMENT);
	RectFill(g->shared->win->RPort, x + bbox->Left - xs, y + bbox->Top - ys,
		x + bbox->Left + g->c_w - xs, y+bbox->Top + height - ys);
	SetDrMd(g->shared->win->RPort,JAM1);

	ami_gui_free_space_box(bbox);

	g->c_x = x;
	g->c_y = y;
	g->c_h = height;

	if((nsoption_bool(kiosk_mode) == false))
		ami_gui_menu_set_disabled(g->shared->win, g->shared->imenu, M_PASTE, false);
}

static void gui_window_remove_caret(struct gui_window *g)
{
	if(!g) return;
	if(g->c_h == 0) return;

	if((nsoption_bool(kiosk_mode) == false))
		ami_gui_menu_set_disabled(g->shared->win, g->shared->imenu, M_PASTE, true);

	ami_do_redraw_limits(g, g->bw, false, g->c_x, g->c_y,
		g->c_x + g->c_w + 1, g->c_y + g->c_h + 1);

	g->c_h = 0;
}

static void gui_window_new_content(struct gui_window *g)
{
	struct hlcache_handle *c;

	if(g && g->shared && g->bw && browser_window_has_content(g->bw))
		c = browser_window_get_content(g->bw);
	else return;

	ami_clearclipreg(browserglob);
	g->shared->new_content = true;
	g->scrollx = 0;
	g->scrolly = 0;
	g->shared->oldh = 0;
	g->shared->oldv = 0;
	g->favicon = NULL;
	ami_plot_release_pens(g->shared->shared_pens);
	ami_gui_menu_update_disabled(g, c);
	ami_gui_update_hotlist_button(g->shared);
	ami_gui_scroller_update(g->shared);
}

static bool gui_window_drag_start(struct gui_window *g, gui_drag_type type,
		const struct rect *rect)
{
#ifdef __amigaos4__
	g->shared->drag_op = type;
	if(rect) g->shared->ptr_lock = ami_ns_rect_to_ibox(g->shared, rect);

	if(type == GDRAGGING_NONE)
	{
		SetWindowAttrs(g->shared->win, WA_GrabFocus, 0,
			WA_MouseLimits, NULL, TAG_DONE);

		if(g->shared->ptr_lock)
		{
			free(g->shared->ptr_lock);
			g->shared->ptr_lock = NULL;
		}
	}
#endif
	return true;
}

/* return the text box at posn x,y in window coordinates
   x,y are updated to be document co-ordinates */

bool ami_text_box_at_point(struct gui_window_2 *gwin, ULONG *restrict x, ULONG *restrict y)
{
	struct IBox *bbox;
	ULONG xs, ys;
	struct browser_window_features data;

	if(ami_gui_get_space_box((Object *)gwin->objects[GID_BROWSER], &bbox) != NSERROR_OK) {
		amiga_warn_user("NoMemory", "");
		return false;
	}

	ami_get_hscroll_pos(gwin, (ULONG *)&xs);
	*x = *x - (bbox->Left) +xs;

	ami_get_vscroll_pos(gwin, (ULONG *)&ys);
	*y = *y - (bbox->Top) + ys;

	ami_gui_free_space_box(bbox);

	browser_window_get_features(gwin->gw->bw, *x, *y, &data);

	if (data.form_features == CTX_FORM_TEXT)
		return true;

	return false;
}

BOOL ami_gadget_hit(Object *obj, int x, int y)
{
	int top, left, width, height;

	GetAttrs(obj,
		GA_Left, &left,
		GA_Top, &top,
		GA_Width, &width,
		GA_Height, &height,
		TAG_DONE);

	if((x >= left) && (x <= (left + width)) && (y >= top) && (y <= (top + height)))
		return TRUE;
	else return FALSE;
}

static Object *ami_gui_splash_open(void)
{
	Object *restrict win_obj, *restrict bm_obj;
	struct Window *win;
	struct Screen *wbscreen = LockPubScreen("Workbench");
	uint32 top = 0, left = 0;
	struct TextAttr tattr;
	struct TextFont *tfont;

	win_obj = WindowObj,
#ifdef __amigaos4__
				WA_ToolBox, TRUE,
#endif
				WA_Borderless, TRUE,
				WA_BusyPointer, TRUE,
				WINDOW_Position, WPOS_CENTERSCREEN,
				WINDOW_LockWidth, TRUE,
				WINDOW_LockHeight, TRUE,
				WINDOW_ParentGroup, LayoutVObj,
					LAYOUT_AddImage, bm_obj = BitMapObj,
						BITMAP_SourceFile, "PROGDIR:Resources/splash.png",
						BITMAP_Screen, wbscreen,
						BITMAP_Precision, PRECISION_IMAGE,
					BitMapEnd,
				LayoutEnd,
			EndWindow;

	if(win_obj == NULL) {
		NSLOG(netsurf, INFO, "Splash window object not created");
		return NULL;
	}

	NSLOG(netsurf, INFO, "Attempting to open splash window...");
	win = RA_OpenWindow(win_obj);

	if(win == NULL) {
		NSLOG(netsurf, INFO, "Splash window did not open");
		return NULL;
	}

	if(bm_obj == NULL) {
		NSLOG(netsurf, INFO, "BitMap object not created");
		return NULL;
	}

	GetAttrs(bm_obj, IA_Top, &top,
				IA_Left, &left,
				TAG_DONE);

	SetDrMd(win->RPort, JAM1);
#ifdef __amigaos4__
	SetRPAttrs(win->RPort, RPTAG_APenColor, 0xFF3F6DFE, TAG_DONE);
	tattr.ta_Name = "DejaVu Serif Italic.font";
#else
	SetAPen(win->RPort, 3); /* Pen 3 is usually blue */
	tattr.ta_Name = "ruby.font";
#endif
	tattr.ta_YSize = 24;
	tattr.ta_Style = 0;
	tattr.ta_Flags = 0;

	if((tfont = ami_font_open_disk_font(&tattr)))
	{
		SetFont(win->RPort, tfont);
	}
	else
	{
		tattr.ta_Name = "DejaVu Serif Oblique.font";
		if((tfont = ami_font_open_disk_font(&tattr)))
			SetFont(win->RPort, tfont);
	}

	Move(win->RPort, left + 5, top + 25);
	Text(win->RPort, "Initialising...", strlen("Initialising..."));

	if(tfont) ami_font_close_disk_font(tfont);

#ifdef __amigaos4__
	tattr.ta_Name = "DejaVu Sans.font";
#else
	tattr.ta_Name = "helvetica.font";
#endif
	tattr.ta_YSize = 16;
	tattr.ta_Style = 0;
	tattr.ta_Flags = 0;

	if((tfont = ami_font_open_disk_font(&tattr)))
		SetFont(win->RPort, tfont);

	Move(win->RPort, left + 185, top + 220);
	Text(win->RPort, netsurf_version, strlen(netsurf_version));

	if(tfont) ami_font_close_disk_font(tfont);

	UnlockPubScreen(NULL, wbscreen);

	return win_obj;
}

static void ami_gui_splash_close(Object *win_obj)
{
	if(win_obj == NULL) return;

	NSLOG(netsurf, INFO, "Closing splash window");
	DisposeObject(win_obj);
}

static void gui_file_gadget_open(struct gui_window *g, struct hlcache_handle *hl, 
	struct form_control *gadget)
{
	NSLOG(netsurf, INFO, "File open dialog request for %p/%p", g, gadget);

	if(AslRequestTags(filereq,
			ASLFR_Window, g->shared->win,
			ASLFR_SleepWindow, TRUE,
			ASLFR_TitleText, messages_get("NetSurf"),
			ASLFR_Screen, scrn,
			ASLFR_DoSaveMode, FALSE,
			TAG_DONE)) {
		char fname[1024];
		strlcpy(fname, filereq->fr_Drawer, 1024);
		AddPart(fname, filereq->fr_File, 1024);
		browser_window_set_gadget_filename(g->bw, gadget, fname);
	}
}

/* exported function documented in amiga/gui.h */
uint32 ami_gui_get_app_id(void)
{
	return ami_appid;
}

/* Get current user directory for user-specific NetSurf data
 * Returns NULL on error
 */
static char *ami_gui_get_user_dir(STRPTR current_user)
{
	BPTR lock = 0;
	char temp[1024];
	int32 user = 0;

	if(current_user == NULL) {
		user = GetVar("user", temp, 1024, GVF_GLOBAL_ONLY);
		current_user = ASPrintf("%s", (user == -1) ? "Default" : temp);
	}
	NSLOG(netsurf, INFO, "User: %s", current_user);

	if(users_dir == NULL) {
		users_dir = ASPrintf("%s", USERS_DIR);
		if(users_dir == NULL) {
			ami_misc_fatal_error("Failed to allocate memory");
			FreeVec(current_user);
			return NULL;
		}
	}

	if(LIB_IS_AT_LEAST((struct Library *)DOSBase, 51, 96)) {
#ifdef __amigaos4__
		struct InfoData *infodata = AllocDosObject(DOS_INFODATA, 0);
		if(infodata == NULL) {
			ami_misc_fatal_error("Failed to allocate memory");
			FreeVec(current_user);
			return NULL;
		}
		GetDiskInfoTags(GDI_StringNameInput, users_dir,
					GDI_InfoData, infodata,
					TAG_DONE);
		if(infodata->id_DiskState == ID_DISKSTATE_WRITE_PROTECTED) {
			FreeDosObject(DOS_INFODATA, infodata);
			ami_misc_fatal_error("User directory MUST be on a writeable volume");
			FreeVec(current_user);
			return NULL;
		}
		FreeDosObject(DOS_INFODATA, infodata);
#else
#warning FIXME for OS3 and older OS4
#endif
	} else {
//TODO: check volume write status using old API
	}

	int len = strlen(current_user);
	len += strlen(users_dir);
	len += 2; /* for poss path sep and NULL term */

	current_user_dir = malloc(len);
	if(current_user_dir == NULL) {
		ami_misc_fatal_error("Failed to allocate memory");
		FreeVec(current_user);
		return NULL;
	}

	strlcpy(current_user_dir, users_dir, len);
	AddPart(current_user_dir, current_user, len);
	FreeVec(users_dir);
	FreeVec(current_user);

	NSLOG(netsurf, INFO, "User dir: %s", current_user_dir);

	if((lock = CreateDirTree(current_user_dir)))
		UnLock(lock);

	ami_nsoption_set_location(current_user_dir);

	current_user_faviconcache = ASPrintf("%s/IconCache", current_user_dir);
	if((lock = CreateDirTree(current_user_faviconcache))) UnLock(lock);

	return current_user_dir;
}


/**
 * process miscellaneous window events
 *
 * \param gw The window receiving the event.
 * \param event The event code.
 * \return NSERROR_OK when processed ok
 */
static nserror
gui_window_event(struct gui_window *gw, enum gui_window_event event)
{
	switch (event) {
	case GW_EVENT_UPDATE_EXTENT:
		gui_window_update_extent(gw);
		break;

	case GW_EVENT_REMOVE_CARET:
		gui_window_remove_caret(gw);
		break;

	case GW_EVENT_NEW_CONTENT:
		gui_window_new_content(gw);
		break;

	case GW_EVENT_START_SELECTION:
		gui_start_selection(gw);
		break;

	case GW_EVENT_START_THROBBER:
		gui_window_start_throbber(gw);
		break;

	case GW_EVENT_STOP_THROBBER:
		gui_window_stop_throbber(gw);
		break;

	case GW_EVENT_PAGE_INFO_CHANGE:
		gui_page_info_change(gw);
		break;

	default:
		break;
	}
	return NSERROR_OK;
}


static struct gui_window_table amiga_window_table = {
	.create = gui_window_create,
	.destroy = gui_window_destroy,
	.invalidate = amiga_window_invalidate_area,
	.get_scroll = gui_window_get_scroll,
	.set_scroll = gui_window_set_scroll,
	.get_dimensions = gui_window_get_dimensions,
	.event = gui_window_event,

	.set_icon = gui_window_set_icon,
	.set_title = gui_window_set_title,
	.set_url = gui_window_set_url,
	.set_status = gui_window_set_status,
	.place_caret = gui_window_place_caret,
	.drag_start = gui_window_drag_start,
	.create_form_select_menu = gui_create_form_select_menu,
	.file_gadget_open = gui_file_gadget_open,
	.drag_save_object = gui_drag_save_object,
	.drag_save_selection = gui_drag_save_selection,

	.console_log = gui_window_console_log,

	/* from theme */
	.set_pointer = gui_window_set_pointer,

	/* from download */
	.save_link = gui_window_save_link,
};


static struct gui_fetch_table amiga_fetch_table = {
	.filetype = fetch_filetype,

	.get_resource_url = gui_get_resource_url,
};

static struct gui_search_web_table amiga_search_web_table = {
	.provider_update = gui_search_web_provider_update,
};

static struct gui_misc_table amiga_misc_table = {
	.schedule = ami_schedule,

	.quit = gui_quit,
	.launch_url = gui_launch_url,
	.present_cookies = ami_cookies_present,
};

/** Normal entry point from OS */
int main(int argc, char** argv)
{
	setbuf(stderr, NULL);
	char messages[100];
	char script[1024];
	char temp[1024];
	STRPTR current_user_cache = NULL;
	STRPTR current_user = NULL;
	BPTR lock = 0;
	nserror ret;
	int nargc = 0;
	char *nargv = NULL;

	struct netsurf_table amiga_table = {
		.misc = &amiga_misc_table,
		.window = &amiga_window_table,
		.clipboard = amiga_clipboard_table,
		.download = amiga_download_table,
		.fetch = &amiga_fetch_table,
		.file = amiga_file_table,
		.utf8 = amiga_utf8_table,
		.search = amiga_search_table,
		.search_web = &amiga_search_web_table,
		.llcache = filesystem_llcache_table,
		.bitmap = amiga_bitmap_table,
		.layout = ami_layout_table,
	};

#ifdef __amigaos4__
	signal(SIGINT, SIG_IGN);
#endif
	ret = netsurf_register(&amiga_table);
	if (ret != NSERROR_OK) {
		ami_misc_fatal_error("NetSurf operation table failed registration");
		return RETURN_FAIL;
	}

	/* initialise logging. Not fatal if it fails but not much we
	 * can do about it either.
	 */
	nslog_init(NULL, &argc, argv);

	/* Need to do this before opening any splash windows etc... */
	if ((ami_libs_open() == false)) {
		return RETURN_FAIL;
	}

	/* Open splash window */
	Object *splash_window = ami_gui_splash_open();

#ifndef __amigaos4__
	/* OS3 low memory handler */
	struct Interupt *memhandler = ami_memory_init();
#endif

	if (ami_gui_resources_open() == false) { /* alloc msgports, objects and other miscelleny */
		ami_misc_fatal_error("Unable to allocate resources");
		ami_gui_splash_close(splash_window);
		ami_libs_close();
		return RETURN_FAIL;
	}

	current_user = ami_gui_read_all_tooltypes(argc, argv);
	struct RDArgs *args = ami_gui_commandline(&argc, argv, &nargc, &nargv);

	current_user_dir = ami_gui_get_user_dir(current_user);
	if(current_user_dir == NULL) {
		ami_gui_resources_free();
		ami_gui_splash_close(splash_window);
		ami_libs_close();
		return RETURN_FAIL;
	}

	ami_mime_init("PROGDIR:Resources/mimetypes");
	sprintf(temp, "%s/mimetypes.user", current_user_dir);
	ami_mime_init(temp);

#ifdef __amigaos4__
	amiga_plugin_hack_init();

	/* DataTypes loader needs datatypes.library v45,
	 * but for some reason that's not in OS3.9.
	 * Skip it to ensure it isn't causing other problems. */
	ret = amiga_datatypes_init();
#endif

	/* user options setup */
	ret = nsoption_init(ami_set_options, &nsoptions, &nsoptions_default);
	if (ret != NSERROR_OK) {
		ami_misc_fatal_error("Options failed to initialise");
		ami_gui_resources_free();
		ami_gui_splash_close(splash_window);
		ami_libs_close();
		return RETURN_FAIL;
	}
	ami_nsoption_read();
	if(args != NULL) {
		nsoption_commandline(&nargc, &nargv, NULL);
		FreeArgs(args);
	}

	if (ami_locate_resource(messages, "Messages") == false) {
		ami_misc_fatal_error("Cannot open Messages file");
		ami_nsoption_free();
		nsoption_finalise(nsoptions, nsoptions_default);
		ami_gui_resources_free();
		ami_gui_splash_close(splash_window);
		ami_libs_close();
		return RETURN_FAIL;
	}

	ret = messages_add_from_file(messages);

	current_user_cache = ASPrintf("%s/Cache", current_user_dir);
	if((lock = CreateDirTree(current_user_cache))) UnLock(lock);

	ret = netsurf_init(current_user_cache);

	if(current_user_cache != NULL) FreeVec(current_user_cache);

	if (ret != NSERROR_OK) {
		ami_misc_fatal_error("NetSurf failed to initialise");
		ami_nsoption_free();
		nsoption_finalise(nsoptions, nsoptions_default);
		ami_gui_resources_free();
		ami_gui_splash_close(splash_window);
		ami_libs_close();
		return RETURN_FAIL;
	}

	ret = amiga_icon_init();

	search_web_init(nsoption_charp(search_engines_file));
	ami_clipboard_init();
	ami_openurl_open();
	ami_amiupdate(); /* set env-vars for AmiUpdate */
	ami_font_init();
	save_complete_init();
	ami_theme_init();
	ami_init_mouse_pointers();
	ami_file_req_init();

	win_destroyed = false;
	ami_font_setdevicedpi(0); /* for early font requests, eg treeview init */

	window_list = NewObjList();

	urldb_load(nsoption_charp(url_file));
	urldb_load_cookies(nsoption_charp(cookie_file));

	gui_init2(argc, argv);

	ami_ctxmenu_init(); /* Requires screen pointer */

	ami_gui_splash_close(splash_window);

	strlcpy(script, nsoption_charp(arexx_dir), 1024);
	AddPart(script, nsoption_charp(arexx_startup), 1024);
	ami_arexx_execute(script);

	NSLOG(netsurf, INFO, "Entering main loop");

	while (!ami_quit) {
		ami_get_msg();
	}

	strlcpy(script, nsoption_charp(arexx_dir), 1024);
	AddPart(script, nsoption_charp(arexx_shutdown), 1024);
	ami_arexx_execute(script);

	ami_mime_free();

	netsurf_exit();

	nsoption_finalise(nsoptions, nsoptions_default);
	ami_nsoption_free();
	free(current_user_dir);
	FreeVec(current_user_faviconcache);

	/* finalise logging */
	nslog_finalise();

#ifndef __amigaos4__
	/* OS3 low memory handler */
	ami_memory_fini(memhandler);
#endif

	ami_bitmap_fini();
	ami_libs_close();

	return RETURN_OK;
}
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/*
 * Copyright 2008-2019 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef AMIGA_GUI_H
#define AMIGA_GUI_H

#include <stdbool.h>
#include <graphics/rastport.h>
#include <intuition/classusr.h>
#include <dos/dos.h>
#include <devices/inputevent.h>

#include "netsurf/window.h"
#include "netsurf/mouse.h"

#include "amiga/gui_menu.h"
#include "amiga/object.h"
#include "amiga/os3support.h"

#ifdef __amigaos4__
#define HOOKF(ret,func,type,ptr,msgtype) static ret func(struct Hook *hook, type ptr, msgtype msg)
#else
#define HOOKF(ret,func,type,ptr,msgtype) static ASM ret func(REG(a0, struct Hook *hook),REG(a2, type ptr), REG(a1, msgtype msg))
#endif

/* valid options for ami_gui_get_object */
enum {
	AMI_GAD_THROBBER = 0,
	AMI_GAD_TABS,
	AMI_GAD_URL,
	AMI_GAD_SEARCH,
	AMI_WIN_MAIN
};

struct find_window;
struct ami_history_local_window;
struct ami_menu_data;
struct gui_window;
struct gui_window_2;
struct IBox;

#define AMI_GUI_TOOLBAR_MAX 20

struct ami_win_event_table {
	/* callback to handle events when using a shared msgport
	 *
	 * @param pointer to our window structure (must start with ami_generic_window)
	 * @return TRUE if window was destroyed during event processing
	 */
	BOOL (*event)(void *w);

	/* callback for explicit window closure
	 * some windows are implicitly closed by the browser and should set this to NULL
	*/
	void (*close)(void *w);
};

struct ami_generic_window {
	struct nsObject *node;
	const struct ami_win_event_table *tbl;
};

#define IS_CURRENT_GW(GWIN,GW) (ami_gui2_get_gui_window(GWIN) == GW)

/* The return value for these functions must be deallocated using FreeVec() */
STRPTR ami_locale_langs(int *codeset);
char *ami_gui_get_cache_favicon_name(struct nsurl *url, bool only_if_avail);

/* Functions lacking documentation */
void ami_get_msg(void);
void ami_try_quit(void);
void ami_quit_netsurf(void);
void ami_schedule_redraw(struct gui_window_2 *gwin, bool full_redraw);
int ami_key_to_nskey(ULONG keycode, struct InputEvent *ie);
bool ami_text_box_at_point(struct gui_window_2 *gwin, ULONG *restrict x, ULONG *restrict y);
bool ami_mouse_to_ns_coords(struct gui_window_2 *gwin, int *restrict x, int *restrict y,
	int mouse_x, int mouse_y);
BOOL ami_gadget_hit(Object *obj, int x, int y);
void ami_gui_history(struct gui_window_2 *gwin, bool back);
void ami_gui_hotlist_update_all(void);
void ami_gui_tabs_toggle_all(void);
bool ami_locate_resource(char *fullpath, const char *file);
void ami_gui_update_hotlist_button(struct gui_window_2 *gwin);
nserror ami_gui_new_blank_tab(struct gui_window_2 *gwin);
int ami_gui_count_windows(int window, int *tabs);
void ami_gui_set_scale(struct gui_window *gw, float scale);
void ami_set_pointer(struct gui_window_2 *gwin, gui_pointer_shape shape, bool update);
void ami_reset_pointer(struct gui_window_2 *gwin);
void *ami_window_at_pointer(int type);

/**
 * Beep
 */
void ami_gui_beep(void);

/**
 * Close a window and all tabs attached to it.
 *
 * @param w gui_window_2 to act upon.
 */
void ami_gui_close_window(void *w);

/**
 * Close all tabs in a window except the active one.
 *
 * @param gwin gui_window_2 to act upon.
 */
void ami_gui_close_inactive_tabs(struct gui_window_2 *gwin);

/**
 * Compatibility function to get space.gadget render area.
 *
 * @param obj A space.gadget object.
 * @param bbox A pointer to a struct IBox *.
 * @return error status.
 */
nserror ami_gui_get_space_box(Object *obj, struct IBox **bbox);

/**
 * Free any data obtained via ami_gui_get_space_box().
 *
 * @param bbox A pointer to a struct IBox.
 */
void ami_gui_free_space_box(struct IBox *bbox);

/**
 * Get shared message port
 *
 * @return Pointer to an initialised MsgPort
 */
struct MsgPort *ami_gui_get_shared_msgport(void);

/**
 * Get the application.library ID NetSurf is registered as.
 *
 * @return App ID.
 */
uint32 ami_gui_get_app_id(void);

/**
 * Get a pointer to the screen NetSurf is running on.
 *
 * @return Pointer to struct Screen.
 */
struct Screen *ami_gui_get_screen(void);

/**
 * Get the string for NetSurf's screen titlebar.
 *
 * @return String to use as the screen's titlebar text.
 */
STRPTR ami_gui_get_screen_title(void);

/**
 * Switch to the most-recently-opened tab
 */
void ami_gui_switch_to_new_tab(struct gui_window_2 *gwin);

/**
 * Add a window to the NetSurf window list (to enable event processing)
 */
nserror ami_gui_win_list_add(void *win, int type, const struct ami_win_event_table *table);

/**
 * Remove a window from the NetSurf window list
 */
void ami_gui_win_list_remove(void *win);

/**
 * Get the window list.
 *
 *\TODO: Nothing should be poking around in this list, but we aren't
 *       assigning unique IDs to windows (ARexx interface needs this)
 *       ami_find_gwin_by_id() is close but not ARexx-friendly
 */
struct MinList *ami_gui_get_window_list(void);

/**
 * Get which qualifier keys are being pressed
 */
int ami_gui_get_quals(Object *win_obj);

/**
 * Check rect is not already queued for redraw
 */
bool ami_gui_window_update_box_deferred_check(struct MinList *deferred_rects,
				const struct rect *restrict new_rect, APTR mempool);

/**
 * Adjust scale by specified amount
 */
void ami_gui_adjust_scale(struct gui_window *gw, float adjustment);

/**
 * Get a pointer to the gui_window which NetSurf considers
 * to be the current/active one
 */
struct gui_window *ami_gui_get_active_gw(void);

/**
 * Get browser window from gui_window
 */
struct browser_window *ami_gui_get_browser_window(struct gui_window *gw);

/**
 * Get browser window from gui_window_2
 */
struct browser_window *ami_gui2_get_browser_window(struct gui_window_2 *gwin);

/**
 * Get gui_window_2 from gui_window
 */
struct gui_window_2 *ami_gui_get_gui_window_2(struct gui_window *gw);

/**
 * Get gui_window from gui_window_2
 */
struct gui_window *ami_gui2_get_gui_window(struct gui_window_2 *gwin);

/**
 * Get download list from gui_window
 */
struct List *ami_gui_get_download_list(struct gui_window *gw);

/**
 * Get tab title from gui_window
 */
const char *ami_gui_get_tab_title(struct gui_window *gw);

/**
 * Get window title from gui_window
 */
const char *ami_gui_get_win_title(struct gui_window *gw);

/**
 * Get tab node from gui_window
 */
struct Node *ami_gui_get_tab_node(struct gui_window *gw);

/**
 * Get tabs from gui_window_2
 */
ULONG ami_gui2_get_tabs(struct gui_window_2 *gwin);

/**
 * Get tab list from gui_window_2
 */
struct List *ami_gui2_get_tab_list(struct gui_window_2 *gwin);

/**
 * Get favicon from gui_window
 */
struct hlcache_handle *ami_gui_get_favicon(struct gui_window *gw);

/**
 * Get local history window from gui_window
 */
struct ami_history_local_window *ami_gui_get_history_window(struct gui_window *gw);

/**
 * Set local history window in gui_window
 */
void ami_gui_set_history_window(struct gui_window *gw, struct ami_history_local_window *hw);

/**
 * Set search window in gui_window
 */
void ami_gui_set_find_window(struct gui_window *gw, struct find_window *fw);

/**
 * Get throbbing status from gui_window
 */
bool ami_gui_get_throbbing(struct gui_window *gw);

/**
 * Get throbbing frame from gui_window
 */
int ami_gui_get_throbber_frame(struct gui_window *gw);

/**
 * Set throbbing frame in gui_window
 */
void ami_gui_set_throbber_frame(struct gui_window *gw, int frame);

/**
 * Set throbbing status in gui_window
 */
void ami_gui_set_throbbing(struct gui_window *gw, bool throbbing);

/**
 * Get object from gui_window
 */
Object *ami_gui2_get_object(struct gui_window_2 *gwin, int object_type);

/**
 * Get window from gui_window
 */
struct Window *ami_gui_get_window(struct gui_window *gw);

/**
 * Get window from gui_window_2
 */
struct Window *ami_gui2_get_window(struct gui_window_2 *gwin);

/**
 * Get imenu from gui_window
 */
struct Menu *ami_gui_get_menu(struct gui_window *gw);

/**
 * Set imenu to gui_window_2. A value of NULL will free the menu (and menu_data!)
 */
void ami_gui2_set_menu(struct gui_window_2 *gwin, struct Menu *menu);

/**
 * Get menu_data from gui_window_2
 */
struct ami_menu_data **ami_gui2_get_menu_data(struct gui_window_2 *gwin);

/**
 * Set ctxmenu history tmp in gui_window_2
 */
void ami_gui2_set_ctxmenu_history_tmp(struct gui_window_2 *gwin, int temp);

/**
 * Get ctxmenu history tmp from gui_window_2
 */
int ami_gui2_get_ctxmenu_history_tmp(struct gui_window_2 *gwin);

/**
 * Get ctxmenu history from gui_window_2
 */
Object *ami_gui2_get_ctxmenu_history(struct gui_window_2 *gwin, ULONG direction);

/**
 * Set ctxmenu history in gui_window_2
 */
void ami_gui2_set_ctxmenu_history(struct gui_window_2 *gwin, ULONG direction, Object *ctx_hist);

/**
 * Set closed in gui_window_2
 */
void ami_gui2_set_closed(struct gui_window_2 *gwin, bool closed);

/**
 * Set new_content in gui_window_2
 * Indicates the window needs redrawing
 */
void ami_gui2_set_new_content(struct gui_window_2 *gwin, bool new_content);

#endif








netsurf-vince/pdf/frontends/amiga/gui_menu.c

/*
 * Copyright 2017 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include "amiga/os3support.h"

#include <string.h>
#include <stdlib.h>

#include <proto/dos.h>
#include <proto/asl.h>
#include <proto/exec.h>
#include <proto/gadtools.h>
#include <proto/intuition.h>
#include <proto/utility.h>
#ifdef __amigaos4__
#include <dos/anchorpath.h>
#include <dos/obsolete.h> /* Needed for ExAll() */
#endif

#include <libraries/gadtools.h>
#ifdef __amigaos4__
#include <intuition/menuclass.h>
#endif

#include <classes/window.h>
#include <proto/label.h>
#include <images/label.h>
#include <proto/bitmap.h>
#include <images/bitmap.h>

#include <reaction/reaction_macros.h>

#include "utils/nsoption.h"
#include "utils/messages.h"
#include "utils/log.h"
#include "utils/utils.h"
#include "utils/nsurl.h"
#include "netsurf/browser_window.h"
#include "netsurf/mouse.h"
#include "netsurf/window.h"
#include "netsurf/content.h"
#include "netsurf/keypress.h"
#include "desktop/hotlist.h"
#include "desktop/version.h"

#include "amiga/arexx.h"
#include "amiga/bitmap.h"
#include "amiga/clipboard.h"
#include "amiga/cookies.h"
#include "amiga/file.h"
#include "amiga/filetype.h"
#include "amiga/gui.h"
#include "amiga/gui_menu.h"
#include "amiga/gui_options.h"
#include "amiga/history.h"
#include "amiga/history_local.h"
#include "amiga/hotlist.h"
#include "amiga/libs.h"
#include "amiga/menu.h"
#include "amiga/misc.h"
#include "amiga/nsoption.h"
#include "amiga/print.h"
#include "amiga/search.h"
#include "amiga/theme.h"
#include "amiga/utf8.h"
#include "amiga/schedule.h"

#ifdef __amigaos4__
static struct Menu *restrict gui_menu = NULL;
static int gui_menu_count = 0;
struct ami_menu_data *gui_menu_data[AMI_MENU_AREXX_MAX + 1];
#endif

static bool ami_menu_check_toggled = false;
static bool menu_quit = false;

const char * const netsurf_version;
const char * const verdate;

static nserror ami_menu_scan(struct ami_menu_data **md);
void ami_menu_arexx_scan(struct ami_menu_data **md);

/*
 * The below functions are called automatically by window.class when menu items are selected.
 */

HOOKF(void, ami_menu_item_project_newwin, APTR, window, struct IntuiMessage *)
{
	nsurl *url;
	nserror error;

	error = nsurl_create(nsoption_charp(homepage_url), &url);
	if (error == NSERROR_OK) {
		error = browser_window_create(BW_CREATE_HISTORY,
					      url,
					      NULL,
					      NULL,
					      NULL);
		nsurl_unref(url);
	}
	if (error != NSERROR_OK) {
		amiga_warn_user(messages_get_errorcode(error), 0);
	}
}

HOOKF(void, ami_menu_item_project_newtab, APTR, window, struct IntuiMessage *)
{
	struct gui_window_2 *gwin;

	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&gwin);
	ami_gui_new_blank_tab(gwin);
}

HOOKF(void, ami_menu_item_project_open, APTR, window, struct IntuiMessage *)
{
	struct gui_window_2 *gwin;
	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&gwin);

	ami_file_open(gwin);
}

HOOKF(void, ami_menu_item_project_save, APTR, window, struct IntuiMessage *)
{
	struct gui_window_2 *gwin;
	ULONG type = (ULONG)hook->h_Data;

	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&gwin);

	ami_file_save_req(type, gwin, browser_window_get_content(ami_gui2_get_browser_window(gwin)));
}

HOOKF(void, ami_menu_item_project_closetab, APTR, window, struct IntuiMessage *)
{
	struct gui_window_2 *gwin;
	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&gwin);

	browser_window_destroy(ami_gui2_get_browser_window(gwin));
}

HOOKF(void, ami_menu_item_project_closewin, APTR, window, struct IntuiMessage *)
{
	struct gui_window_2 *gwin;
	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&gwin);

	ami_gui2_set_closed(gwin, true);
}

HOOKF(void, ami_menu_item_project_print, APTR, window, struct IntuiMessage *)
{
	struct gui_window_2 *gwin;
	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&gwin);

	ami_set_pointer(gwin, GUI_POINTER_WAIT, false);
	ami_print_ui(browser_window_get_content(ami_gui2_get_browser_window(gwin)));
	ami_reset_pointer(gwin);
}

HOOKF(void, ami_menu_item_project_about, APTR, window, struct IntuiMessage *)
{
	struct gui_window_2 *gwin;
	char *temp, *temp2;
	int sel;
	nsurl *url = NULL;
	nserror error = NSERROR_OK;

	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&gwin);

	ami_set_pointer(gwin, GUI_POINTER_WAIT, false);

	temp = ASPrintf("%s|%s|%s", messages_get("OK"),
								messages_get("HelpCredits"),
								messages_get("HelpLicence"));

	temp2 = ami_utf8_easy(temp);
	FreeVec(temp);
#ifdef __amigaos4__
	sel = TimedDosRequesterTags(TDR_ImageType,TDRIMAGE_INFO,
				TDR_TitleString, messages_get("NetSurf"),
				TDR_Window, ami_gui2_get_window(gwin),
				TDR_GadgetString, temp2,
				TDR_FormatString,"NetSurf %s\nBuild date %s\n\nhttp://www.netsurf-browser.org",
				TDR_Arg1,netsurf_version,
				TDR_Arg2,verdate,
				TAG_DONE);
#else
	struct EasyStruct about_req = {
		sizeof(struct EasyStruct),
		0,
		"NetSurf",
		"NetSurf %s\nBuild date %s\n\nhttp://www.netsurf-browser.org",
		temp2,
	};

	sel = EasyRequest(ami_gui2_get_window(gwin), &about_req, NULL, netsurf_version, verdate);
#endif
	free(temp2);

	if(sel == 2) {
		error = nsurl_create("about:credits", &url);
	} else if(sel == 0) {
		error = nsurl_create("about:licence", &url);
	}

	if(url) {
		if (error == NSERROR_OK) {
			error = browser_window_create(BW_CREATE_HISTORY,
							  url,
							  NULL,
							  NULL,
							  NULL);
			nsurl_unref(url);
		}
		if (error != NSERROR_OK) {
			amiga_warn_user(messages_get_errorcode(error), 0);
		}
	}

	ami_reset_pointer(gwin);
}

HOOKF(void, ami_menu_item_project_quit, APTR, window, struct IntuiMessage *)
{
	menu_quit = true;
}

HOOKF(void, ami_menu_item_edit_cut, APTR, window, struct IntuiMessage *)
{
	struct gui_window_2 *gwin;
	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&gwin);

	browser_window_key_press(ami_gui2_get_browser_window(gwin), NS_KEY_CUT_SELECTION);
}

HOOKF(void, ami_menu_item_edit_copy, APTR, window, struct IntuiMessage *)
{
	struct bitmap *bm;
	struct gui_window_2 *gwin;
	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&gwin);

	if(browser_window_can_select(ami_gui2_get_browser_window(gwin))) {
		browser_window_key_press(ami_gui2_get_browser_window(gwin), NS_KEY_COPY_SELECTION);
		browser_window_key_press(ami_gui2_get_browser_window(gwin), NS_KEY_CLEAR_SELECTION);
	}
	else if((bm = content_get_bitmap(browser_window_get_content(ami_gui2_get_browser_window(gwin))))) {
		/** @todo It should be checked that the lifetime of
		 * the objects containing the values returned (and the
		 * constness cast away) is safe.
		 */
		ami_bitmap_set_url(bm, browser_window_access_url(ami_gui2_get_browser_window(gwin)));
		ami_bitmap_set_title(bm, browser_window_get_title(ami_gui2_get_browser_window(gwin)));
		ami_easy_clipboard_bitmap(bm);
	}
#ifdef WITH_NS_SVG
	else if(ami_mime_compare(browser_window_get_content(ami_gui2_get_browser_window(gwin)), "svg") == true) {
		ami_easy_clipboard_svg(browser_window_get_content(ami_gui2_get_browser_window(gwin)));
	}
#endif
}

HOOKF(void, ami_menu_item_edit_paste, APTR, window, struct IntuiMessage *)
{
	struct gui_window_2 *gwin;
	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&gwin);

	browser_window_key_press(ami_gui2_get_browser_window(gwin), NS_KEY_PASTE);
}

HOOKF(void, ami_menu_item_edit_selectall, APTR, window, struct IntuiMessage *)
{
	struct gui_window_2 *gwin;
	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&gwin);

	browser_window_key_press(ami_gui2_get_browser_window(gwin), NS_KEY_SELECT_ALL);
	gui_start_selection(ami_gui2_get_gui_window(gwin));
}

HOOKF(void, ami_menu_item_edit_clearsel, APTR, window, struct IntuiMessage *)
{
	struct gui_window_2 *gwin;
	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&gwin);

	browser_window_key_press(ami_gui2_get_browser_window(gwin), NS_KEY_CLEAR_SELECTION);
}

HOOKF(void, ami_menu_item_edit_undo, APTR, window, struct IntuiMessage *)
{
	struct gui_window_2 *gwin;
	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&gwin);

	browser_window_key_press(ami_gui2_get_browser_window(gwin), NS_KEY_UNDO);
}

HOOKF(void, ami_menu_item_edit_redo, APTR, window, struct IntuiMessage *)
{
	struct gui_window_2 *gwin;
	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&gwin);

	browser_window_key_press(ami_gui2_get_browser_window(gwin), NS_KEY_REDO);
}

HOOKF(void, ami_menu_item_browser_find, APTR, window, struct IntuiMessage *)
{
	struct gui_window_2 *gwin;
	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&gwin);

	ami_search_open(ami_gui2_get_gui_window(gwin));
}

HOOKF(void, ami_menu_item_browser_localhistory, APTR, window, struct IntuiMessage *)
{
	struct gui_window_2 *gwin;
	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&gwin);

	ami_history_local_present(ami_gui2_get_gui_window(gwin));
}

HOOKF(void, ami_menu_item_browser_globalhistory, APTR, window, struct IntuiMessage *)
{
	ami_history_global_present();
}

HOOKF(void, ami_menu_item_browser_cookies, APTR, window, struct IntuiMessage *)
{
	ami_cookies_present(NULL);
}

HOOKF(void, ami_menu_item_browser_foreimg, APTR, window, struct IntuiMessage *)
{
	struct Menu *menustrip;
	bool checked = false;

	GetAttr(WINDOW_MenuStrip, (Object *)window, (ULONG *)&menustrip);
	checked = ami_menu_get_selected(menustrip, msg);

	nsoption_set_bool(foreground_images, checked);
	ami_gui_menu_set_check_toggled();
}

HOOKF(void, ami_menu_item_browser_backimg, APTR, window, struct IntuiMessage *)
{
	struct Menu *menustrip;
	bool checked = false;

	GetAttr(WINDOW_MenuStrip, (Object *)window, (ULONG *)&menustrip);
	checked = ami_menu_get_selected(menustrip, msg);
	
	nsoption_set_bool(background_images, checked);
	ami_gui_menu_set_check_toggled();
}

HOOKF(void, ami_menu_item_browser_enablejs, APTR, window, struct IntuiMessage *)
{
	struct Menu *menustrip;
	bool checked = false;

	GetAttr(WINDOW_MenuStrip, (Object *)window, (ULONG *)&menustrip);
	checked = ami_menu_get_selected(menustrip, msg);
	
	nsoption_set_bool(enable_javascript, checked);
	ami_gui_menu_set_check_toggled();
}

HOOKF(void, ami_menu_item_browser_scale_decrease, APTR, window, struct IntuiMessage *)
{
	struct gui_window_2 *gwin;
	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&gwin);

	ami_gui_adjust_scale(ami_gui2_get_gui_window(gwin), -0.1);
}

HOOKF(void, ami_menu_item_browser_scale_normal, APTR, window, struct IntuiMessage *)
{
	struct gui_window_2 *gwin;
	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&gwin);

	ami_gui_set_scale(ami_gui2_get_gui_window(gwin), 1.0);
}

HOOKF(void, ami_menu_item_browser_scale_increase, APTR, window, struct IntuiMessage *)
{
	struct gui_window_2 *gwin;
	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&gwin);

	ami_gui_adjust_scale(ami_gui2_get_gui_window(gwin), +0.1);
}

HOOKF(void, ami_menu_item_browser_redraw, APTR, window, struct IntuiMessage *)
{
	struct gui_window_2 *gwin;
	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&gwin);

	ami_schedule_redraw(gwin, true);
	ami_gui2_set_new_content(gwin, true);
}

HOOKF(void, ami_menu_item_hotlist_add, APTR, window, struct IntuiMessage *)
{
	struct browser_window *bw;
	struct gui_window_2 *gwin;
	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&gwin);

	bw = ami_gui2_get_browser_window(gwin);

	if (bw == NULL || browser_window_has_content(bw) == false)
		return;

	hotlist_add_url(browser_window_access_url(bw));
	ami_gui_update_hotlist_button(gwin);
}

HOOKF(void, ami_menu_item_hotlist_show, APTR, window, struct IntuiMessage *)
{
	ami_hotlist_present();
}

HOOKF(void, ami_menu_item_hotlist_entries, APTR, window, struct IntuiMessage *)
{
	nsurl *url = hook->h_Data;
	struct gui_window_2 *gwin;
	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&gwin);

	if(url == NULL) return;

	browser_window_navigate(ami_gui2_get_browser_window(gwin),
					url,
					NULL,
					BW_NAVIGATE_HISTORY,
					NULL,
					NULL,
					NULL);
}

HOOKF(void, ami_menu_item_settings_edit, APTR, window, struct IntuiMessage *)
{
	ami_gui_opts_open();
}

HOOKF(void, ami_menu_item_settings_snapshot, APTR, window, struct IntuiMessage *)
{
	struct gui_window_2 *gwin;
	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&gwin);

	nsoption_set_int(window_x, ami_gui2_get_window(gwin)->LeftEdge);
	nsoption_set_int(window_y, ami_gui2_get_window(gwin)->TopEdge);
	nsoption_set_int(window_width, ami_gui2_get_window(gwin)->Width);
	nsoption_set_int(window_height, ami_gui2_get_window(gwin)->Height);
}

HOOKF(void, ami_menu_item_settings_save, APTR, window, struct IntuiMessage *)
{
	ami_nsoption_write();
}

HOOKF(void, ami_menu_item_arexx_execute, APTR, window, struct IntuiMessage *)
{
	char *temp;
	struct gui_window_2 *gwin;
	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&gwin);

	if(AslRequestTags(filereq,
						ASLFR_Window, ami_gui2_get_window(gwin),
						ASLFR_SleepWindow, TRUE,
						ASLFR_TitleText, messages_get("NetSurf"),
						ASLFR_Screen, ami_gui_get_screen(),
						ASLFR_DoSaveMode, FALSE,
						ASLFR_InitialDrawer, nsoption_charp(arexx_dir),
						ASLFR_InitialPattern, "#?.nsrx",
						TAG_DONE)) {
		if((temp = malloc(1024))) {
			strlcpy(temp, filereq->fr_Drawer, 1024);
			AddPart(temp, filereq->fr_File, 1024);
			ami_arexx_execute(temp);
			free(temp);
		}
	}
}

HOOKF(void, ami_menu_item_arexx_entries, APTR, window, struct IntuiMessage *)
{
	char *script = hook->h_Data;
	char *temp;
	struct gui_window_2 *gwin;
	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&gwin);

	if(script) {
		if((temp = malloc(1024))) {
			BPTR lock;
			if((lock = Lock(nsoption_charp(arexx_dir), SHARED_LOCK))) {
				DevNameFromLock(lock, temp, 1024, DN_FULLPATH);
				AddPart(temp, script, 1024);
				ami_arexx_execute(temp);
				UnLock(lock);
			}
			free(temp);
		}
	}
}

/* normal GUI-specific menu functions */

ULONG ami_gui_menu_number(int item)
{
	/* horrible, horrible, horrible */
	ULONG menu_num;

	switch(item) {
		case M_SAVETXT:
			menu_num = FULLMENUNUM(0,4,1);
		break;

		case M_SAVECOMP:
			menu_num = FULLMENUNUM(0,4,2);
		break;

		case M_SAVEIFF:
			menu_num = FULLMENUNUM(0,4,3);
		break;
#ifdef WITH_PDF_EXPORT
		case M_SAVEPDF:
			menu_num = FULLMENUNUM(0,4,4);
		break;
#endif
		case M_CLOSETAB:
			menu_num = FULLMENUNUM(0,8,0);
		break;

		case M_CUT:
			menu_num = FULLMENUNUM(1,0,0);
		break;

		case M_COPY:
			menu_num = FULLMENUNUM(1,1,0);
		break;

		case M_PASTE:
			menu_num = FULLMENUNUM(1,2,0);
		break;

		case M_SELALL:
			menu_num = FULLMENUNUM(1,4,0);
		break;

		case M_CLEAR:
			menu_num = FULLMENUNUM(1,5,0);
		break;

		case M_UNDO:
			menu_num = FULLMENUNUM(1,8,0);
		break;

		case M_REDO:
			menu_num = FULLMENUNUM(1,9,0);
		break;

		case M_FIND:
			menu_num = FULLMENUNUM(2,0,0);
		break;

		case M_IMGFORE:
			menu_num = FULLMENUNUM(2,8,0);
		break;

		case M_IMGBACK:
			menu_num = FULLMENUNUM(2,8,1);
		break;

		case M_JS:
			menu_num = FULLMENUNUM(2,9,0);
		break;

		default:
			NSLOG(netsurf, INFO,
			      "WARNING: Unrecognised menu item %d", item);
			menu_num = 0;
		break;
	}

	return menu_num;
}

#ifdef __amigaos4__
static void ami_gui_menu_set_checked_mc(struct Menu *menu, int item, bool check)
{
	ULONG check_state = MS_CHECKED;

	if(check == false) {
		check_state = 0;
	}

	if(menu == NULL) {
		menu = gui_menu;
	}

	IDoMethod((Object *)menu, MM_SETSTATE, 0, item, MS_CHECKED, check_state);
}
#endif

static void ami_gui_menu_set_checked_gt(struct Menu *menu, int item, bool check)
{
	if(menu == NULL) {
		return;
	}

	if(check == true) {
		if((ItemAddress(menu, ami_gui_menu_number(item))->Flags & CHECKED) == 0)
			ItemAddress(menu, ami_gui_menu_number(item))->Flags ^= CHECKED;
	} else {
		if(ItemAddress(menu, ami_gui_menu_number(item))->Flags & CHECKED)
			ItemAddress(menu, ami_gui_menu_number(item))->Flags ^= CHECKED;
	}
}

void ami_gui_menu_set_checked(struct Menu *menu, int item, bool check)
{
	if(LIB_IS_AT_LEAST((struct Library *)IntuitionBase, 54, 6)) {
#ifdef __amigaos4__
		return ami_gui_menu_set_checked_mc(menu, item, check);
#endif	
	} else {
		return ami_gui_menu_set_checked_gt(menu, item, check);
	}
}

#ifdef __amigaos4__
static void ami_gui_menu_set_disabled_mc(struct Window *win, struct Menu *menu, int item, bool disable)
{
	ULONG disable_state = MS_DISABLED;

	if(disable == false) {
		disable_state = 0;
	}

	IDoMethod((Object *)menu, MM_SETSTATE, 0, item, MS_DISABLED, disable_state);
}
#endif

static void ami_gui_menu_set_disabled_gt(struct Window *win, struct Menu *menu, int item, bool disable)
{
	ULONG menu_num = ami_gui_menu_number(item);

	if(disable == false) {
		OnMenu(win, menu_num);
	} else {
		OffMenu(win, menu_num);
	}
}

void ami_gui_menu_set_disabled(struct Window *win, struct Menu *menu, int item, bool disable)
{
	if(LIB_IS_AT_LEAST((struct Library *)IntuitionBase, 54, 6)) {
#ifdef __amigaos4__
		return ami_gui_menu_set_disabled_mc(win, menu, item, disable);
#endif	
	} else {
		return ami_gui_menu_set_disabled_gt(win, menu, item, disable);
	}
}


void ami_gui_menu_update_checked(struct gui_window_2 *gwin)
{
	if(LIB_IS_AT_LEAST((struct Library *)IntuitionBase, 54, 6)) {
		/* Irrelevant when using MenuClass */
		return;
	}

	struct Menu *menustrip;

	GetAttr(WINDOW_MenuStrip, ami_gui2_get_object(gwin, AMI_WIN_MAIN), (ULONG *)&menustrip);
	if(!menustrip) return;
	if(nsoption_bool(enable_javascript) == true) {
		if((ItemAddress(menustrip, ami_gui_menu_number(M_JS))->Flags & CHECKED) == 0)
			ItemAddress(menustrip, ami_gui_menu_number(M_JS))->Flags ^= CHECKED;
	} else {
		if(ItemAddress(menustrip, ami_gui_menu_number(M_JS))->Flags & CHECKED)
			ItemAddress(menustrip, ami_gui_menu_number(M_JS))->Flags ^= CHECKED;
	}
	if(nsoption_bool(foreground_images) == true) {
		if((ItemAddress(menustrip, ami_gui_menu_number(M_IMGFORE))->Flags & CHECKED) == 0)
			ItemAddress(menustrip, ami_gui_menu_number(M_IMGFORE))->Flags ^= CHECKED;
	} else {
		if(ItemAddress(menustrip, ami_gui_menu_number(M_IMGFORE))->Flags & CHECKED)
			ItemAddress(menustrip, ami_gui_menu_number(M_IMGFORE))->Flags ^= CHECKED;
	}

	if(nsoption_bool(background_images) == true) {
		if((ItemAddress(menustrip, ami_gui_menu_number(M_IMGBACK))->Flags & CHECKED) == 0)
			ItemAddress(menustrip, ami_gui_menu_number(M_IMGBACK))->Flags ^= CHECKED;
	} else {
		if(ItemAddress(menustrip, ami_gui_menu_number(M_IMGBACK))->Flags & CHECKED)
			ItemAddress(menustrip, ami_gui_menu_number(M_IMGBACK))->Flags ^= CHECKED;
	}

	ResetMenuStrip(ami_gui2_get_window(gwin), menustrip);
}

void ami_gui_menu_update_disabled(struct gui_window *g, struct hlcache_handle *c)
{
	struct Window *win = ami_gui_get_window(g);

	if(nsoption_bool(kiosk_mode) == true) return;

	if(content_get_type(c) <= CONTENT_CSS)
	{
		ami_gui_menu_set_disabled(win, ami_gui_get_menu(g), M_SAVETXT, false);
		ami_gui_menu_set_disabled(win, ami_gui_get_menu(g), M_SAVECOMP, false);
#ifdef WITH_PDF_EXPORT
		ami_gui_menu_set_disabled(win, ami_gui_get_menu(g), M_SAVEPDF, false);
#endif
#if 0
		if(browser_window_get_editor_flags(ami_gui_get_browser_window(g)) & BW_EDITOR_CAN_COPY) {
			OnMenu(win,AMI_MENU_COPY);
			OnMenu(win,AMI_MENU_CLEAR);
		} else {
			OffMenu(win,AMI_MENU_COPY);
			OffMenu(win,AMI_MENU_CLEAR);	
		}

		if(browser_window_get_editor_flags(ami_gui_get_browser_window(g)) & BW_EDITOR_CAN_CUT)
			OnMenu(win,AMI_MENU_CUT);
		else
			OffMenu(win,AMI_MENU_CUT);		
		
		if(browser_window_get_editor_flags(ami_gui_get_browser_window(g)) & BW_EDITOR_CAN_PASTE)
			OnMenu(win,AMI_MENU_PASTE);
		else
			OffMenu(win,AMI_MENU_PASTE);
#else
		ami_gui_menu_set_disabled(win, ami_gui_get_menu(g), M_CUT, false);
		ami_gui_menu_set_disabled(win, ami_gui_get_menu(g), M_COPY, false);
		ami_gui_menu_set_disabled(win, ami_gui_get_menu(g), M_PASTE, false);
		ami_gui_menu_set_disabled(win, ami_gui_get_menu(g), M_CLEAR, false);
#endif
		ami_gui_menu_set_disabled(win, ami_gui_get_menu(g), M_SELALL, false);
		ami_gui_menu_set_disabled(win, ami_gui_get_menu(g), M_FIND, false);
		ami_gui_menu_set_disabled(win, ami_gui_get_menu(g), M_SAVEIFF, true);
	}
	else
	{
		ami_gui_menu_set_disabled(win, ami_gui_get_menu(g), M_CUT, true);
		ami_gui_menu_set_disabled(win, ami_gui_get_menu(g), M_PASTE, true);
		ami_gui_menu_set_disabled(win, ami_gui_get_menu(g), M_CLEAR, true);

		ami_gui_menu_set_disabled(win, ami_gui_get_menu(g), M_SAVETXT, true);
		ami_gui_menu_set_disabled(win, ami_gui_get_menu(g), M_SAVECOMP, true);
#ifdef WITH_PDF_EXPORT
		ami_gui_menu_set_disabled(win, ami_gui_get_menu(g), M_SAVEPDF, true);
#endif

		ami_gui_menu_set_disabled(win, ami_gui_get_menu(g), M_SELALL, true);
		ami_gui_menu_set_disabled(win, ami_gui_get_menu(g), M_FIND, true);

#ifdef WITH_NS_SVG
		if(content_get_bitmap(c) || (ami_mime_compare(c, "svg") == true))
#else
		if(content_get_bitmap(c))
#endif
		{
			ami_gui_menu_set_disabled(win, ami_gui_get_menu(g), M_COPY, false);
			ami_gui_menu_set_disabled(win, ami_gui_get_menu(g), M_SAVEIFF, false);
		}
		else
		{
			ami_gui_menu_set_disabled(win, ami_gui_get_menu(g), M_COPY, true);
			ami_gui_menu_set_disabled(win, ami_gui_get_menu(g), M_SAVEIFF, true);
		}
	}
}

void ami_gui_menu_set_check_toggled(void)
{
	if(LIB_IS_AT_LEAST((struct Library *)IntuitionBase, 54, 6)) {
		/* Irrelevant when using MenuClass */
		return;
	}

	ami_menu_check_toggled = true;
}

bool ami_gui_menu_get_check_toggled(void)
{
	if(LIB_IS_AT_LEAST((struct Library *)IntuitionBase, 54, 6)) {
		/* Irrelevant when using MenuClass */
		return false;
	}

	bool check_toggled = ami_menu_check_toggled;
	ami_menu_check_toggled = false;
	return check_toggled;
}

void ami_menu_arexx_scan(struct ami_menu_data **md)
{
	/**\todo Rewrite this to not use ExAll() **/
	int item = AMI_MENU_AREXX;
	BPTR lock = 0;
	UBYTE *buffer;
	struct ExAllControl *ctrl;
	char matchpatt[16];
	LONG cont;
	struct ExAllData *ead;
	char *menu_lab;

	if((lock = Lock(nsoption_charp(arexx_dir), SHARED_LOCK))) {
		if((buffer = malloc(1024))) {
			if((ctrl = AllocDosObject(DOS_EXALLCONTROL,NULL))) {
				ctrl->eac_LastKey = 0;

				if(ParsePatternNoCase("#?.nsrx",(char *)&matchpatt,16) != -1) {
					ctrl->eac_MatchString = (char *)&matchpatt;
				}

				do {
					cont = ExAll(lock,(struct ExAllData *)buffer,1024,ED_COMMENT,ctrl);
					if((!cont) && (IoErr() != ERROR_NO_MORE_ENTRIES)) break;
					if(!ctrl->eac_Entries) continue;

					for(ead = (struct ExAllData *)buffer; ead; ead = ead->ed_Next) {
						if(item >= AMI_MENU_AREXX_MAX) continue;
						if(EAD_IS_FILE(ead)) {
							if(ead->ed_Comment[0] != '\0')
								menu_lab = ead->ed_Comment;
							else
								menu_lab = ead->ed_Name;

							ami_menu_alloc_item(md, item, NM_ITEM, menu_lab, NULL, NSA_SPACE,
								ami_menu_item_arexx_entries, (void *)strdup(ead->ed_Name), 0);

							item++;
						}
					}
				} while(cont);
				FreeDosObject(DOS_EXALLCONTROL,ctrl);
			}
			free(buffer);
		}
		UnLock(lock);
	}

	ami_menu_alloc_item(md, item, NM_END, NULL, NULL, NULL, NULL, NULL, 0);
}

static bool ami_menu_hotlist_add(void *userdata, int level, int item, const char *title, nsurl *url, bool is_folder)
{
	UBYTE type;
	STRPTR icon;
	UWORD flags = 0;
	struct ami_menu_data **md = (struct ami_menu_data **)userdata;

	if(item >= AMI_MENU_HOTLIST_MAX) return false;

	switch(level) {
		case 1:
			type = NM_ITEM;
		break;
		case 2:
			type = NM_SUB;
		break;
		default:
			if(LIB_IS_AT_LEAST((struct Library *)IntuitionBase, 54, 6)) {
				type = NM_SUB + (level - 2);
			} else {
				/* entries not at level 1 or 2 are not able to be added */
				return false;
			}
		break;
	}

	if(is_folder == true) {
		icon = ASPrintf("icons/directory.png");
	} else {
		icon = ami_gui_get_cache_favicon_name(url, true);
		if (icon == NULL) icon = ASPrintf("icons/content.png");
	}

	if(!LIB_IS_AT_LEAST((struct Library *)IntuitionBase, 54, 6)) {
		if((is_folder == true) && (type == NM_SUB)) {
			flags = NM_ITEMDISABLED;
		}
	}

	ami_menu_alloc_item(md, item, type, title,
		NULL, icon, ami_menu_item_hotlist_entries, (void *)url, flags);

	if(icon) FreeVec(icon);

	return true;
}

static nserror ami_menu_scan(struct ami_menu_data **md)
{
	ami_menu_alloc_item(md, M_HLADD,    NM_ITEM, "HotlistAdd",   "B", "TBImages:list_favouriteadd",
			ami_menu_item_hotlist_add, NULL, 0);
	ami_menu_alloc_item(md, M_HLSHOW,   NM_ITEM,"HotlistShowNS", "H", "TBImages:list_favourite",
			ami_menu_item_hotlist_show, NULL, 0);
	ami_menu_alloc_item(md, M_BAR_H1,   NM_ITEM, NM_BARLABEL,    NULL, NULL, NULL, NULL, 0);

	return ami_hotlist_scan((void *)md, AMI_MENU_HOTLIST, messages_get("HotlistMenu"), ami_menu_hotlist_add);
}

static void ami_init_menulabs(struct ami_menu_data **md)
{
	UWORD js_flags = CHECKIT | MENUTOGGLE;
	if(nsoption_bool(enable_javascript) == true)
		js_flags |= CHECKED;

	UWORD imgfore_flags = CHECKIT | MENUTOGGLE;
	if(nsoption_bool(foreground_images) == true)
		imgfore_flags |= CHECKED;

	UWORD imgback_flags = CHECKIT | MENUTOGGLE;
	if(nsoption_bool(background_images) == true)
		imgback_flags |= CHECKED;

	ami_menu_alloc_item(md, M_PROJECT, NM_TITLE, "Project",      NULL, NULL, NULL, NULL, 0);
	ami_menu_alloc_item(md, M_NEWWIN,   NM_ITEM, "NewWindowNS",  "N", "TBImages:list_app",
			ami_menu_item_project_newwin, NULL, 0);
	ami_menu_alloc_item(md, M_NEWTAB,   NM_ITEM, "NewTab",       "T", "TBImages:list_tab",
			ami_menu_item_project_newtab, NULL, 0);
	ami_menu_alloc_item(md, M_BAR_P1,   NM_ITEM, NM_BARLABEL,    NULL, NULL, NULL, NULL, 0);
	ami_menu_alloc_item(md, M_OPEN,     NM_ITEM, "OpenFile",     "O", "TBImages:list_folder_misc",
			ami_menu_item_project_open, NULL, 0);
	ami_menu_alloc_item(md, M_SAVEAS,   NM_ITEM, "SaveAsNS",     NULL, "TBImages:list_saveas", NULL, NULL, 0);
	ami_menu_alloc_item(md, M_SAVESRC,   NM_SUB, "Source",       "S", NULL,
			ami_menu_item_project_save, (void *)AMINS_SAVE_SOURCE, 0);
	ami_menu_alloc_item(md, M_SAVETXT,   NM_SUB, "TextNS",       NULL, NULL,
			ami_menu_item_project_save, (void *)AMINS_SAVE_TEXT, 0);
	ami_menu_alloc_item(md, M_SAVECOMP,  NM_SUB, "SaveCompNS",   NULL, NULL,
			ami_menu_item_project_save, (void *)AMINS_SAVE_COMPLETE, 0);
#ifdef WITH_PDF_EXPORT
	ami_menu_alloc_item(md, M_SAVEPDF,   NM_SUB, "PDFNS",        NULL, NULL,
			ami_menu_item_project_save, (void *)AMINS_SAVE_PDF, 0);
#endif
	ami_menu_alloc_item(md, M_SAVEIFF,   NM_SUB, "IFF",          NULL, NULL,
			ami_menu_item_project_save, (void *)AMINS_SAVE_IFF, 0);
	ami_menu_alloc_item(md, M_BAR_P2,   NM_ITEM, NM_BARLABEL,    NULL, NULL, NULL, NULL, 0);
	ami_menu_alloc_item(md, M_PRINT,    NM_ITEM, "PrintNS",      "P", "TBImages:list_print",
			ami_menu_item_project_print, NULL, NM_ITEMDISABLED);
	ami_menu_alloc_item(md, M_BAR_P3,   NM_ITEM, NM_BARLABEL,    NULL, NULL, NULL, NULL, 0);
	ami_menu_alloc_item(md, M_CLOSETAB, NM_ITEM, "CloseTab",     "K", "TBImages:list_remove",
			ami_menu_item_project_closetab, NULL, 0);
	ami_menu_alloc_item(md, M_CLOSEWIN, NM_ITEM, "CloseWindow",  NULL, "TBImages:list_cancel",
			ami_menu_item_project_closewin, NULL, 0);
	ami_menu_alloc_item(md, M_BAR_P4,   NM_ITEM, NM_BARLABEL,    NULL, NULL, NULL, NULL, 0);				
	ami_menu_alloc_item(md, M_ABOUT,    NM_ITEM, "About",        "?", "TBImages:list_info",
			ami_menu_item_project_about, NULL, 0);
	ami_menu_alloc_item(md, M_BAR_P5,   NM_ITEM, NM_BARLABEL,    NULL, NULL, NULL, NULL, 0);				
	ami_menu_alloc_item(md, M_QUIT,     NM_ITEM, "Quit",         "Q", "TBImages:list_warning",
			ami_menu_item_project_quit, NULL, 0);

	ami_menu_alloc_item(md, M_EDIT,    NM_TITLE, "Edit",         NULL, NULL, NULL, NULL, 0);
	ami_menu_alloc_item(md, M_CUT,      NM_ITEM, "CutNS",        "X", "TBImages:list_cut",
			ami_menu_item_edit_cut, NULL, 0);
	ami_menu_alloc_item(md, M_COPY,     NM_ITEM, "CopyNS",       "C", "TBImages:list_copy",
			ami_menu_item_edit_copy, NULL, 0);
	ami_menu_alloc_item(md, M_PASTE,    NM_ITEM, "PasteNS",      "V", "TBImages:list_paste",
			ami_menu_item_edit_paste, NULL, 0);
	ami_menu_alloc_item(md, M_BAR_E1,   NM_ITEM, NM_BARLABEL,    NULL, NULL, NULL, NULL, 0);
	ami_menu_alloc_item(md, M_SELALL,   NM_ITEM, "SelectAllNS",  "A", NSA_SPACE,
			ami_menu_item_edit_selectall, NULL, 0);
	ami_menu_alloc_item(md, M_CLEAR,    NM_ITEM, "ClearNS",      NULL, NSA_SPACE,
			ami_menu_item_edit_clearsel, NULL, 0);
	ami_menu_alloc_item(md, M_BAR_E2,   NM_ITEM, NM_BARLABEL,    NULL, NULL, NULL, NULL, 0);
	ami_menu_alloc_item(md, M_UNDO,     NM_ITEM, "Undo",         "Z", "TBImages:list_undo",
			ami_menu_item_edit_undo, NULL, 0);
	ami_menu_alloc_item(md, M_REDO,     NM_ITEM, "Redo",         "Y", "TBImages:list_redo",
			ami_menu_item_edit_redo, NULL, 0);

	ami_menu_alloc_item(md, M_BROWSER, NM_TITLE, "Browser",      NULL, NULL, NULL, NULL, 0);
	ami_menu_alloc_item(md, M_FIND,     NM_ITEM, "FindTextNS",   "F", "TBImages:list_search",
			ami_menu_item_browser_find, NULL, 0);
	ami_menu_alloc_item(md, M_BAR_B1,   NM_ITEM, NM_BARLABEL,    NULL, NULL, NULL, NULL, 0);
	ami_menu_alloc_item(md, M_HISTLOCL, NM_ITEM, "HistLocalNS",  NULL, "TBImages:list_history",
			ami_menu_item_browser_localhistory, NULL, 0);
	ami_menu_alloc_item(md, M_HISTGLBL, NM_ITEM, "HistGlobalNS", NULL, "TBImages:list_history",
			ami_menu_item_browser_globalhistory, NULL, 0);
	ami_menu_alloc_item(md, M_BAR_B2,   NM_ITEM, NM_BARLABEL,    NULL, NULL, NULL, NULL, 0);
	ami_menu_alloc_item(md, M_COOKIES,  NM_ITEM, "ShowCookiesNS",NULL, "TBImages:list_internet",
			ami_menu_item_browser_cookies, NULL, 0);
	ami_menu_alloc_item(md, M_BAR_B3,   NM_ITEM, NM_BARLABEL,    NULL, NULL, NULL, NULL, 0);
	ami_menu_alloc_item(md, M_SCALE,    NM_ITEM, "ScaleNS",      NULL, "TBImages:list_preview", NULL, NULL, 0);
	ami_menu_alloc_item(md, M_SCALEDEC,  NM_SUB, "ScaleDec",     "-", "TBImages:list_zoom_out",
			ami_menu_item_browser_scale_decrease, NULL, 0);
	ami_menu_alloc_item(md, M_SCALENRM,  NM_SUB, "ScaleNorm",    "=", "TBImages:list_zoom_100",
			ami_menu_item_browser_scale_normal, NULL, 0);
	ami_menu_alloc_item(md, M_SCALEINC,  NM_SUB, "ScaleInc",     "+", "TBImages:list_zoom_in",
			ami_menu_item_browser_scale_increase, NULL, 0);
	ami_menu_alloc_item(md, M_IMAGES,   NM_ITEM, "Images",       NULL, "TBImages:list_image", NULL, NULL, 0);
	ami_menu_alloc_item(md, M_IMGFORE,   NM_SUB, "ForeImg",      NULL, NULL,
			ami_menu_item_browser_foreimg, NULL, imgfore_flags);
	ami_menu_alloc_item(md, M_IMGBACK,   NM_SUB, "BackImg",      NULL, NULL,
			ami_menu_item_browser_backimg, NULL, imgback_flags);
	ami_menu_alloc_item(md, M_JS,       NM_ITEM, "EnableJS",     NULL, NULL,
			ami_menu_item_browser_enablejs, NULL, js_flags);
	ami_menu_alloc_item(md, M_BAR_B4,   NM_ITEM, NM_BARLABEL,    NULL, NULL, NULL, NULL, 0);
	ami_menu_alloc_item(md, M_REDRAW,   NM_ITEM, "Redraw",       NULL, "TBImages:list_wand",
			ami_menu_item_browser_redraw, NULL, 0);

	ami_menu_alloc_item(md, M_HOTLIST, NM_TITLE, "Hotlist",      NULL, NULL, NULL, NULL, 0);
	/* see ami_menu_scan for the rest of this menu */

	ami_menu_alloc_item(md, M_PREFS,   NM_TITLE, "Settings",     NULL, NULL, NULL, NULL, 0);
	ami_menu_alloc_item(md, M_PREDIT,   NM_ITEM, "SettingsEdit", NULL, "TBImages:list_prefs",
			ami_menu_item_settings_edit, NULL, 0);
	ami_menu_alloc_item(md, M_BAR_S1,   NM_ITEM, NM_BARLABEL,    NULL, NULL, NULL, NULL, 0);
	ami_menu_alloc_item(md, M_SNAPSHOT, NM_ITEM, "SnapshotWindow",NULL, "TBImages:list_hold",
			ami_menu_item_settings_snapshot, NULL, 0);
	ami_menu_alloc_item(md, M_PRSAVE,   NM_ITEM, "SettingsSave", NULL, "TBImages:list_use",
			ami_menu_item_settings_save, NULL, 0);

	ami_menu_alloc_item(md, M_AREXX,   NM_TITLE, "ARexx",        NULL, NULL, NULL, NULL, 0);
	ami_menu_alloc_item(md, M_AREXXEX,  NM_ITEM, "ARexxExecute", "E", "TBImages:list_arexx",
			ami_menu_item_arexx_execute, NULL, 0);
	ami_menu_alloc_item(md, M_BAR_A1,   NM_ITEM, NM_BARLABEL,    NULL, NULL, NULL, NULL, 0);
	ami_menu_alloc_item(md, AMI_MENU_AREXX_MAX,   NM_END, NULL,  NULL, NULL, NULL, NULL, 0);
}

struct Menu *ami_gui_menu_create(struct gui_window_2 *gwin)
{
	if(LIB_IS_AT_LEAST((struct Library *)IntuitionBase, 54, 6)) {
#ifdef __amigaos4__
		if(gui_menu != NULL) {
			ami_gui2_set_menu(gwin, gui_menu);
			gui_menu_count++;
			return gui_menu;
		}
		ami_init_menulabs(gui_menu_data);
		ami_menu_scan(gui_menu_data);
		ami_menu_arexx_scan(gui_menu_data);
		gui_menu = ami_menu_layout(gui_menu_data, AMI_MENU_AREXX_MAX);

		ami_gui2_set_menu(gwin, gui_menu);
		gui_menu_count++;
		return gui_menu;
#endif
	} else {
		struct Menu *temp_menu;
		struct ami_menu_data **md = ami_gui2_get_menu_data(gwin);

		ami_init_menulabs(md);
		ami_menu_scan(md);
		ami_menu_arexx_scan(md);
		temp_menu = ami_menu_layout(md, AMI_MENU_AREXX_MAX);
		ami_gui2_set_menu(gwin, temp_menu);
		return temp_menu;
	}

	return NULL; // shouldn't get this far
}

static void ami_free_menulabs(struct ami_menu_data **md)
{
	int i;

	for(i=0;i<=AMI_MENU_AREXX_MAX;i++) {
		if(md[i] == NULL) continue;
		if(md[i]->menulab &&
				(md[i]->menulab != NM_BARLABEL) &&
				(md[i]->menulab != ML_SEPARATOR)) {
			if(md[i]->menutype & MENU_IMAGE) {
				if(md[i]->menuobj) DisposeObject(md[i]->menuobj);
			}

			ami_utf8_free(md[i]->menulab);

			if(i >= AMI_MENU_AREXX) {
				if(md[i]->menu_hook.h_Data) free(md[i]->menu_hook.h_Data);
				md[i]->menu_hook.h_Data = NULL;
			}
		}

		if(md[i]->menukey != NULL) free(md[i]->menukey);

		md[i]->menulab = NULL;
		md[i]->menuobj = NULL;
		md[i]->menukey = NULL;
		md[i]->menutype = 0;
		free(md[i]);
		md[i] = NULL;
	}
}

void ami_gui_menu_freemenus(struct Menu *menu, struct ami_menu_data **md)
{
	if(menu != NULL) {
		FreeMenus(menu);
	}

	if(md != NULL) {
		ami_free_menulabs(md);
	}
}

void ami_gui_menu_free(struct gui_window_2 *gwin)
{
	if(LIB_IS_AT_LEAST((struct Library *)IntuitionBase, 54, 6)) {
#ifdef __amigaos4__
		gui_menu_count--;

		SetAttrs(ami_gui2_get_object(gwin, AMI_WIN_MAIN), WINDOW_MenuStrip, NULL, TAG_DONE);

		if(gui_menu_count == 0) {
			ami_free_menulabs(gui_menu_data);
			// if we detach our menu from the window we need to do this manually
			DisposeObject((Object *)gui_menu);
			gui_menu = NULL;
		}
#endif
	} else {
		ami_gui2_set_menu(gwin, NULL);
	}
}

bool ami_gui_menu_quit_selected(void)
{
	return menu_quit;
}

void ami_gui_menu_refresh_hotlist(void)
{
#ifdef __amigaos4__
	ami_menu_refresh(gui_menu, gui_menu_data, M_HOTLIST, AMI_MENU_HOTLIST_MAX, ami_menu_scan);
#endif
}
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 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef AMIGA_GUI_MENU_H
#define AMIGA_GUI_MENU_H

/** Maximum number of hotlist items (somewhat arbitrary value) */
#define AMI_HOTLIST_ITEMS 200

/** Maximum number of ARexx menu items (somewhat arbitrary value) */
#define AMI_MENU_AREXX_ITEMS 20

/** enum menu structure, has to be here as we need it below. */
enum {
	/* Project menu */
	M_PROJECT = 0,
	 M_NEWWIN,
	 M_NEWTAB,
	 M_BAR_P1,
	 M_OPEN,
	 M_SAVEAS,
	  M_SAVESRC,
	  M_SAVETXT,
	  M_SAVECOMP,
	  M_SAVEIFF,
#ifdef WITH_PDF_EXPORT
	  M_SAVEPDF,
#endif
	 M_BAR_P2,
 	 M_PRINT,
	 M_BAR_P3,
	 M_CLOSETAB,
	 M_CLOSEWIN,
	 M_BAR_P4,
	 M_ABOUT,
	 M_BAR_P5,
	 M_QUIT,
	/* Edit menu */
	M_EDIT,
	 M_CUT,
	 M_COPY,
	 M_PASTE,
	 M_BAR_E1,
	 M_SELALL,
	 M_CLEAR,
	 M_BAR_E2,
	 M_UNDO,
	 M_REDO,
	/* Browser menu */
	M_BROWSER,
	 M_FIND,
	 M_BAR_B1,
	 M_HISTLOCL,
	 M_HISTGLBL,
	 M_BAR_B2,
	 M_COOKIES,
	 M_BAR_B3,
	 M_SCALE,
	  M_SCALEDEC,
	  M_SCALENRM,
	  M_SCALEINC,
	 M_IMAGES,
	  M_IMGFORE,
	  M_IMGBACK,
	 M_JS,
	 M_BAR_B4,
	 M_REDRAW,
	/* Hotlist menu */
	M_HOTLIST,
	 M_HLADD,
	 M_HLSHOW,
	 M_BAR_H1, // 47
	 AMI_MENU_HOTLIST, /* Where the hotlist entries start */
	 AMI_MENU_HOTLIST_MAX = AMI_MENU_HOTLIST + AMI_HOTLIST_ITEMS,
	/* Settings menu */
	M_PREFS,
	 M_PREDIT,
	 M_BAR_S1,
	 M_SNAPSHOT,
	 M_PRSAVE,
	/* ARexx menu */
	M_AREXX,
	 M_AREXXEX,
	 M_BAR_A1,
	 AMI_MENU_AREXX,
	 AMI_MENU_AREXX_MAX = AMI_MENU_AREXX + AMI_MENU_AREXX_ITEMS
};

/* We can get away with AMI_MENU_MAX falling short as it is
 * only used for freeing the UTF-8 converted menu labels */
#define AMI_MENU_MAX AMI_MENU_AREXX

struct gui_window;
struct gui_window_2;
struct hlcache_handle;
struct Window;
struct ami_menu_data;

ULONG ami_gui_menu_number(int item);
struct Menu *ami_gui_menu_create(struct gui_window_2 *gwin);
void ami_gui_menu_free(struct gui_window_2 *gwin);

void ami_gui_menu_update_checked(struct gui_window_2 *gwin);
void ami_gui_menu_update_disabled(struct gui_window *g, struct hlcache_handle *c);

/**
 * Sets that an item linked to a toggle menu item has been changed.
 */
void ami_gui_menu_set_check_toggled(void);

/**
 * Gets if the menu needs updating because an item linked
 * to a toggle menu item has been changed.
 * NB: This also *clears* the state
 *
 * \return true if the menus need refreshing
 */
bool ami_gui_menu_get_check_toggled(void);

/**
 * Set checked state of a menu item
 * almost generic, but not quite
 */
void ami_gui_menu_set_checked(struct Menu *menu, int item, bool check);

/**
 * Set disabled state of a menu item
 * almost generic, but not quite
 */
void ami_gui_menu_set_disabled(struct Window *win, struct Menu *menu, int item, bool disable);

/**
 * Refresh the Hotlist menu
 */
void ami_gui_menu_refresh_hotlist(void);

/**
 * Gets if NetSurf has been quit from the menu
 *
 * \return true if NetSurf has been quit
 */
bool ami_gui_menu_quit_selected(void);

/**
 * Frees a menu.  Only used on OS3 and old OS4.
 */
void ami_gui_menu_freemenus(struct Menu *menu, struct ami_menu_data **md);
#endif








netsurf-vince/pdf/frontends/amiga/gui_options.c

/*
 * Copyright 2009 - 2012 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdbool.h>
#include <string.h>
#include <stdlib.h>
#include <proto/exec.h>
#include <proto/graphics.h>
#include <proto/intuition.h>
#include <proto/utility.h>
#ifdef __amigaos4__
#include <proto/application.h>
#endif
#include <libraries/gadtools.h>
#include <exec/types.h>
#include <intuition/classusr.h>
#include <graphics/gfxbase.h>

#include <proto/window.h>
#include <proto/layout.h>
#include <proto/button.h>
#include <proto/clicktab.h>
#include <proto/label.h>
#include <proto/string.h>
#include <proto/checkbox.h>
#include <proto/radiobutton.h>
#include <proto/getscreenmode.h>
#include <proto/getfile.h>
#include <proto/chooser.h>
#include <proto/integer.h>
#include <proto/getfont.h>
#include <classes/window.h>
#include <images/label.h>
#include <gadgets/button.h>
#include <gadgets/clicktab.h>
#include <gadgets/string.h>
#include <gadgets/checkbox.h>
#include <gadgets/radiobutton.h>
#include <gadgets/getscreenmode.h>
#include <gadgets/getfile.h>
#include <gadgets/chooser.h>
#include <gadgets/integer.h>
#include <gadgets/getfont.h>
#include <reaction/reaction.h>
#include <reaction/reaction_macros.h>

#include "utils/nsurl.h"
#include "utils/messages.h"
#include "utils/nsoption.h"
#include "netsurf/browser_window.h"
#include "desktop/searchweb.h"
#include "netsurf/window.h"

#include "amiga/file.h"
#include "amiga/font.h"
#include "amiga/font_bullet.h"
#include "amiga/gui.h"
#include "amiga/gui_menu.h"
#include "amiga/gui_options.h"
#include "amiga/help.h"
#include "amiga/libs.h"
#include "amiga/nsoption.h"
#include "amiga/object.h"
#include "amiga/selectmenu.h"
#include "amiga/theme.h"
#include "amiga/utf8.h"
#include "amiga/plotters.h"

enum
{
	OID_MAIN = 0,
	GID_OPTS_MAIN,
	GID_OPTS_HOMEPAGE,
	GID_OPTS_HOMEPAGE_DEFAULT,
	GID_OPTS_HOMEPAGE_CURRENT,
	GID_OPTS_HOMEPAGE_BLANK,
	GID_OPTS_HIDEADS,
	GID_OPTS_CONTENTLANG,
	GID_OPTS_FROMLOCALE,
	GID_OPTS_HISTORY,
	GID_OPTS_JAVASCRIPT,
	GID_OPTS_REFERRAL,
	GID_OPTS_DONOTTRACK,
	GID_OPTS_FASTSCROLL,
	GID_OPTS_SCREEN,
	GID_OPTS_SCREENMODE,
	GID_OPTS_SCREENNAME,
	GID_OPTS_WIN_SIMPLE,
	GID_OPTS_THEME,
	GID_OPTS_PTRTRUE,
	GID_OPTS_PTROS,
	GID_OPTS_PROXY,
	GID_OPTS_PROXY_HOST,
	GID_OPTS_PROXY_PORT,
	GID_OPTS_PROXY_USER,
	GID_OPTS_PROXY_PASS,
	GID_OPTS_PROXY_BYPASS,
	GID_OPTS_FETCHMAX,
	GID_OPTS_FETCHHOST,
	GID_OPTS_FETCHCACHE,
	GID_OPTS_NATIVEBM,
	GID_OPTS_SCALEQ,
	GID_OPTS_DITHERQ,
	GID_OPTS_ANIMDISABLE,
	GID_OPTS_DPI_Y,
	GID_OPTS_FONT_SANS,
	GID_OPTS_FONT_SERIF,
	GID_OPTS_FONT_MONO,
	GID_OPTS_FONT_CURSIVE,
	GID_OPTS_FONT_FANTASY,
	GID_OPTS_FONT_DEFAULT,
	GID_OPTS_FONT_SIZE,
	GID_OPTS_FONT_MINSIZE,
	GID_OPTS_FONT_ANTIALIASING,
	GID_OPTS_FONT_BITMAP,
	GID_OPTS_CACHE_MEM,
	GID_OPTS_CACHE_DISC,
	GID_OPTS_OVERWRITE,
	GID_OPTS_NOTIFY,
	GID_OPTS_DLDIR,
	GID_OPTS_TAB_ACTIVE,
	GID_OPTS_TAB_2,
	GID_OPTS_TAB_LAST,
	GID_OPTS_TAB_ALWAYS,
	GID_OPTS_TAB_CLOSE,
	GID_OPTS_SEARCH_PROV,
	GID_OPTS_CLIPBOARD,
	GID_OPTS_SELECTMENU,
	GID_OPTS_STARTUP_NO_WIN,
	GID_OPTS_CLOSE_NO_QUIT,
	GID_OPTS_DOCKY,
	GID_OPTS_MARGIN_TOP,
	GID_OPTS_MARGIN_LEFT,
	GID_OPTS_MARGIN_BOTTOM,
	GID_OPTS_MARGIN_RIGHT,
	GID_OPTS_EXPORT_SCALE,
	GID_OPTS_EXPORT_NOIMAGES,
	GID_OPTS_EXPORT_NOBKG,
	GID_OPTS_EXPORT_LOOSEN,
	GID_OPTS_EXPORT_COMPRESS,
	GID_OPTS_EXPORT_PASSWORD,
	GID_OPTS_SAVE,
	GID_OPTS_USE,
	GID_OPTS_CANCEL,
	GID_OPTS_LAST
};

enum
{
	GRP_OPTS_HOMEPAGE = GID_OPTS_LAST,
	GRP_OPTS_CONTENTBLOCKING,
	GRP_OPTS_CONTENTLANGUAGE,
	GRP_OPTS_HISTORY,
	GRP_OPTS_SCRIPTING,
	GRP_OPTS_PRIVACY,
	GRP_OPTS_MISC,
	GRP_OPTS_SCREEN,
	GRP_OPTS_WINDOW,
	GRP_OPTS_THEME,
	GRP_OPTS_MOUSE,
	GRP_OPTS_PROXY,
	GRP_OPTS_FETCHING,
	GRP_OPTS_IMAGES,
	GRP_OPTS_ANIMS,
	GRP_OPTS_DPI,
	GRP_OPTS_FONTFACES,
	GRP_OPTS_FONTSIZE,
	GRP_OPTS_MEMCACHE,
	GRP_OPTS_DISCCACHE,
	GRP_OPTS_DOWNLOADS,
	GRP_OPTS_TABS,
	GRP_OPTS_SEARCH,
	GRP_OPTS_CLIPBOARD,
	GRP_OPTS_BEHAVIOUR,
	GRP_OPTS_MARGINS,
	GRP_OPTS_SCALING,
	GRP_OPTS_APPEARANCE,
	GRP_OPTS_ADVANCED,
	GRP_OPTS_LAST
};

enum
{
	LAB_OPTS_WINTITLE = GRP_OPTS_LAST,
	LAB_OPTS_RESTART,
	LAB_OPTS_DAYS,
	LAB_OPTS_SECS,
	LAB_OPTS_PT,
	LAB_OPTS_MB,
	LAB_OPTS_MM,
	LAB_OPTS_DPI,
	LAB_OPTS_LAST
};

#define OPTS_LAST LAB_OPTS_LAST
#define OPTS_MAX_TABS 10
#define OPTS_MAX_SCREEN 4
#define OPTS_MAX_PROXY 5
#define OPTS_MAX_NATIVEBM 4
#define OPTS_MAX_DITHER 4

enum {
	NSA_LIST_CLICKTAB = 0,
	NSA_LIST_CHOOSER,
	NSA_LIST_RADIO,
};

struct ami_gui_opts_window {
	struct ami_generic_window w;
	struct Window *win;
	Object *objects[GID_OPTS_LAST];
#ifndef __amigaos4__
	struct List clicktablist;
	struct List screenoptslist;
	struct List proxyoptslist;
	struct List nativebmoptslist;
	struct List ditheroptslist;
	struct List fontoptslist;
#endif
};

static BOOL ami_gui_opts_event(void *w);
static void ami_gui_opts_close(void *w);

static const struct ami_win_event_table ami_guiopts_table = {
	ami_gui_opts_event,
	ami_gui_opts_close,
};

static struct ami_gui_opts_window *gow = NULL;

static CONST_STRPTR tabs[OPTS_MAX_TABS];
static STRPTR screenopts[OPTS_MAX_SCREEN];
static CONST_STRPTR proxyopts[OPTS_MAX_PROXY];
static CONST_STRPTR nativebmopts[OPTS_MAX_NATIVEBM];
static CONST_STRPTR ditheropts[OPTS_MAX_DITHER];
static CONST_STRPTR fontopts[6];
static CONST_STRPTR gadlab[OPTS_LAST];
static struct List *websearch_list;

#ifndef __amigaos4__
static void ami_gui_opts_array_to_list(struct List *list, const char *array[], int type)
{
	int i = 0;
	struct Node *node;

	NewList(list);

	do {
		switch(type) {
			case NSA_LIST_CLICKTAB:
				node = AllocClickTabNode(TNA_Text, array[i], TNA_Number, i, TAG_DONE);
			break;
			case NSA_LIST_CHOOSER:
				node = AllocChooserNode(CNA_Text, array[i], TAG_DONE);
			break;
			case NSA_LIST_RADIO:
				/* Note: RBNA_Labels is RBNA_Label in OS4 */
				node = AllocRadioButtonNode(0, RBNA_Labels, array[i], TAG_DONE);
			break;
			default:
			break;
		}
		AddTail(list, node);
		i++;
	} while (array[i] != 0);
}

static void ami_gui_opts_free_list(struct List *list, int type)
{
	struct Node *node;
	struct Node *nnode;

	if(IsListEmpty((struct List *)list)) return;
	node = GetHead((struct List *)list);

	do {
		nnode = GetSucc(node);
		Remove(node);
		if(node) {
			switch(type) {
				case NSA_LIST_CLICKTAB:
					FreeClickTabNode(node);
				break;
				case NSA_LIST_CHOOSER:
					FreeChooserNode(node);
				break;
				case NSA_LIST_RADIO:
					FreeRadioButtonNode(node);
				break;
				default:
				break;
			}
		}
	} while((node = nnode));
}
#endif

static void ami_gui_opts_setup(struct ami_gui_opts_window *gow)
{
	tabs[0] = (char *)ami_utf8_easy((char *)messages_get("con_general"));
	tabs[1] = (char *)ami_utf8_easy((char *)messages_get("Display"));
	tabs[2] = (char *)ami_utf8_easy((char *)messages_get("con_connect"));
	tabs[3] = (char *)ami_utf8_easy((char *)messages_get("con_rendering"));
	tabs[4] = (char *)ami_utf8_easy((char *)messages_get("con_fonts"));
	tabs[5] = (char *)ami_utf8_easy((char *)messages_get("con_cache"));
	tabs[6] = (char *)ami_utf8_easy((char *)messages_get("Tabs"));
	tabs[7] = (char *)ami_utf8_easy((char *)messages_get("con_advanced"));
#ifdef WITH_PDF_EXPORT
	tabs[8] = (char *)ami_utf8_easy((char *)messages_get("Export"));
	tabs[9] = NULL;
#else
	tabs[8] = NULL;
#endif

	screenopts[0] = (char *)ami_utf8_easy((char *)messages_get("ScreenOwn"));
	screenopts[1] = (char *)ami_utf8_easy((char *)messages_get("ScreenWB"));
	screenopts[2] = (char *)ami_utf8_easy((char *)messages_get("ScreenPublic"));
	screenopts[3] = NULL;

	proxyopts[0] = (char *)ami_utf8_easy((char *)messages_get("ProxyNone"));
	proxyopts[1] = (char *)ami_utf8_easy((char *)messages_get("ProxyNoAuth"));
	proxyopts[2] = (char *)ami_utf8_easy((char *)messages_get("ProxyBasic"));
	proxyopts[3] = (char *)ami_utf8_easy((char *)messages_get("ProxyNTLM"));
	proxyopts[4] = NULL;

	nativebmopts[0] = (char *)ami_utf8_easy((char *)messages_get("None"));
	nativebmopts[1] = (char *)ami_utf8_easy((char *)messages_get("Scaled"));
	nativebmopts[2] = (char *)ami_utf8_easy((char *)messages_get("All"));
	nativebmopts[3] = NULL;

	ditheropts[0] = (char *)ami_utf8_easy((char *)messages_get("Low"));
	ditheropts[1] = (char *)ami_utf8_easy((char *)messages_get("Medium"));
	ditheropts[2] = (char *)ami_utf8_easy((char *)messages_get("High"));
	ditheropts[3] = NULL;

	websearch_list = ami_gui_opts_websearch();

	gadlab[GID_OPTS_HOMEPAGE] = (char *)ami_utf8_easy((char *)messages_get("HomePageURL"));
	gadlab[GID_OPTS_HOMEPAGE_DEFAULT] = (char *)ami_utf8_easy((char *)messages_get("HomePageDefault"));
	gadlab[GID_OPTS_HOMEPAGE_CURRENT] = (char *)ami_utf8_easy((char *)messages_get("HomePageCurrent"));
	gadlab[GID_OPTS_HOMEPAGE_BLANK] = (char *)ami_utf8_easy((char *)messages_get("HomePageBlank"));
	gadlab[GID_OPTS_HIDEADS] = (char *)ami_utf8_easy((char *)messages_get("BlockAds"));
	gadlab[GID_OPTS_FROMLOCALE] = (char *)ami_utf8_easy((char *)messages_get("LocaleLang"));
	gadlab[GID_OPTS_HISTORY] = (char *)ami_utf8_easy((char *)messages_get("HistoryAge"));
	gadlab[GID_OPTS_JAVASCRIPT] = (char *)ami_utf8_easy((char *)messages_get("EnableJS"));
	gadlab[GID_OPTS_REFERRAL] = (char *)ami_utf8_easy((char *)messages_get("SendReferer"));
	gadlab[GID_OPTS_DONOTTRACK] = (char *)ami_utf8_easy((char *)messages_get("DoNotTrack"));
	gadlab[GID_OPTS_FASTSCROLL] = (char *)ami_utf8_easy((char *)messages_get("FastScrolling"));
	gadlab[GID_OPTS_WIN_SIMPLE] = (char *)ami_utf8_easy((char *)messages_get("SimpleRefresh"));
	gadlab[GID_OPTS_PTRTRUE] = (char *)ami_utf8_easy((char *)messages_get("TrueColour"));
	gadlab[GID_OPTS_PTROS] = (char *)ami_utf8_easy((char *)messages_get("OSPointers"));
	gadlab[GID_OPTS_PROXY] = (char *)ami_utf8_easy((char *)messages_get("ProxyType"));
	gadlab[GID_OPTS_PROXY_HOST] = (char *)ami_utf8_easy((char *)messages_get("Host"));
	gadlab[GID_OPTS_PROXY_USER] = (char *)ami_utf8_easy((char *)messages_get("Username"));
	gadlab[GID_OPTS_PROXY_PASS] = (char *)ami_utf8_easy((char *)messages_get("Password"));
	gadlab[GID_OPTS_PROXY_BYPASS] = (char *)ami_utf8_easy((char *)messages_get("ProxyBypass"));
	gadlab[GID_OPTS_FETCHMAX] = (char *)ami_utf8_easy((char *)messages_get("FetchesMax"));
	gadlab[GID_OPTS_FETCHHOST] = (char *)ami_utf8_easy((char *)messages_get("FetchesHost"));
	gadlab[GID_OPTS_FETCHCACHE] = (char *)ami_utf8_easy((char *)messages_get("FetchesCached"));
	gadlab[GID_OPTS_NATIVEBM] = (char *)ami_utf8_easy((char *)messages_get("CacheNative"));
	gadlab[GID_OPTS_SCALEQ] = (char *)ami_utf8_easy((char *)messages_get("ScaleQuality"));
	gadlab[GID_OPTS_DITHERQ] = (char *)ami_utf8_easy((char *)messages_get("DitherQuality"));
	gadlab[GID_OPTS_DPI_Y] = (char *)ami_utf8_easy((char *)messages_get("ResolutionY"));
	gadlab[GID_OPTS_ANIMDISABLE] = (char *)ami_utf8_easy((char *)messages_get("AnimDisable"));
	gadlab[GID_OPTS_FONT_SANS] = (char *)ami_utf8_easy((char *)messages_get("FontSans"));
	gadlab[GID_OPTS_FONT_SERIF] = (char *)ami_utf8_easy((char *)messages_get("FontSerif"));
	gadlab[GID_OPTS_FONT_MONO] = (char *)ami_utf8_easy((char *)messages_get("FontMono"));
	gadlab[GID_OPTS_FONT_CURSIVE] = (char *)ami_utf8_easy((char *)messages_get("FontCursive"));
	gadlab[GID_OPTS_FONT_FANTASY] = (char *)ami_utf8_easy((char *)messages_get("FontFantasy"));
	gadlab[GID_OPTS_FONT_DEFAULT] = (char *)ami_utf8_easy((char *)messages_get("Default"));
	gadlab[GID_OPTS_FONT_SIZE] = (char *)ami_utf8_easy((char *)messages_get("Default"));
	gadlab[GID_OPTS_FONT_MINSIZE] = (char *)ami_utf8_easy((char *)messages_get("Minimum"));
	gadlab[GID_OPTS_FONT_ANTIALIASING] = (char *)ami_utf8_easy((char *)messages_get("FontAntialiasing"));
	gadlab[GID_OPTS_FONT_BITMAP] = (char *)ami_utf8_easy((char *)messages_get("FontBitmap"));
	gadlab[GID_OPTS_CACHE_MEM] = (char *)ami_utf8_easy((char *)messages_get("Size"));
	gadlab[GID_OPTS_CACHE_DISC] = (char *)ami_utf8_easy((char *)messages_get("Size"));
	gadlab[GID_OPTS_OVERWRITE] = (char *)ami_utf8_easy((char *)messages_get("ConfirmOverwrite"));
	gadlab[GID_OPTS_NOTIFY] = (char *)ami_utf8_easy((char *)messages_get("DownloadNotify"));
	gadlab[GID_OPTS_DLDIR] = (char *)ami_utf8_easy((char *)messages_get("DownloadDir"));
	gadlab[GID_OPTS_TAB_ACTIVE] = (char *)ami_utf8_easy((char *)messages_get("TabActive"));
	gadlab[GID_OPTS_TAB_2] = (char *)ami_utf8_easy((char *)messages_get("TabMiddle"));
	gadlab[GID_OPTS_TAB_LAST] = (char *)ami_utf8_easy((char *)messages_get("TabLast"));
	gadlab[GID_OPTS_TAB_ALWAYS] = (char *)ami_utf8_easy((char *)messages_get("TabAlways"));
	gadlab[GID_OPTS_TAB_CLOSE] = (char *)ami_utf8_easy((char *)messages_get("TabClose"));
	gadlab[GID_OPTS_SEARCH_PROV] = (char *)ami_utf8_easy((char *)messages_get("SearchProvider"));
	gadlab[GID_OPTS_CLIPBOARD] = (char *)ami_utf8_easy((char *)messages_get("ClipboardUTF8"));
	gadlab[GID_OPTS_SELECTMENU] = (char *)ami_utf8_easy((char *)messages_get("PopupMenu"));
	gadlab[GID_OPTS_STARTUP_NO_WIN] = (char *)ami_utf8_easy((char *)messages_get("OptionNoWindow"));
	gadlab[GID_OPTS_CLOSE_NO_QUIT] = (char *)ami_utf8_easy((char *)messages_get("OptionNoQuit"));
	gadlab[GID_OPTS_DOCKY] = (char *)ami_utf8_easy((char *)messages_get("OptionDocky"));
	gadlab[GID_OPTS_MARGIN_TOP] = (char *)ami_utf8_easy((char *)messages_get("Top"));
	gadlab[GID_OPTS_MARGIN_LEFT] = (char *)ami_utf8_easy((char *)messages_get("Left"));
	gadlab[GID_OPTS_MARGIN_RIGHT] = (char *)ami_utf8_easy((char *)messages_get("Right"));
	gadlab[GID_OPTS_MARGIN_BOTTOM] = (char *)ami_utf8_easy((char *)messages_get("Bottom"));
	gadlab[GID_OPTS_EXPORT_SCALE] = (char *)ami_utf8_easy((char *)messages_get("Scale"));
	gadlab[GID_OPTS_EXPORT_NOIMAGES] = (char *)ami_utf8_easy((char *)messages_get("SuppressImages"));
	gadlab[GID_OPTS_EXPORT_NOBKG] = (char *)ami_utf8_easy((char *)messages_get("RemoveBackground"));
	gadlab[GID_OPTS_EXPORT_LOOSEN] = (char *)ami_utf8_easy((char *)messages_get("FitPage"));
	gadlab[GID_OPTS_EXPORT_COMPRESS] = (char *)ami_utf8_easy((char *)messages_get("CompressPDF"));
	gadlab[GID_OPTS_EXPORT_PASSWORD] = (char *)ami_utf8_easy((char *)messages_get("SetPassword"));
	gadlab[GID_OPTS_SAVE] = (char *)ami_utf8_easy((char *)messages_get("SelSave"));
	gadlab[GID_OPTS_USE] = (char *)ami_utf8_easy((char *)messages_get("Use"));
	gadlab[GID_OPTS_CANCEL] = (char *)ami_utf8_easy((char *)messages_get("Cancel"));

	gadlab[LAB_OPTS_WINTITLE] = (char *)ami_utf8_easy((char *)messages_get("Preferences"));
	gadlab[LAB_OPTS_RESTART] = (char *)ami_utf8_easy((char *)messages_get("NeedRestart"));
	gadlab[LAB_OPTS_DAYS] = (char *)ami_utf8_easy((char *)messages_get("Days"));
	gadlab[LAB_OPTS_PT] = (char *)ami_utf8_easy((char *)messages_get("Pt"));
	gadlab[LAB_OPTS_MM] = (char *)ami_utf8_easy((char *)messages_get("MM"));
	gadlab[LAB_OPTS_MB] = (char *)ami_utf8_easy((char *)messages_get("MBytes"));
	gadlab[LAB_OPTS_DPI] = (char *)ami_utf8_easy((char *)messages_get("DPI"));

	gadlab[GRP_OPTS_HOMEPAGE] = (char *)ami_utf8_easy((char *)messages_get("Home"));
	gadlab[GRP_OPTS_CONTENTBLOCKING] = (char *)ami_utf8_easy((char *)messages_get("ContentBlocking"));
	gadlab[GRP_OPTS_CONTENTLANGUAGE] = (char *)ami_utf8_easy((char *)messages_get("ContentLanguage"));
	gadlab[GRP_OPTS_HISTORY] = (char *)ami_utf8_easy((char *)messages_get("History"));
	gadlab[GRP_OPTS_SCRIPTING] = (char *)ami_utf8_easy((char *)messages_get("Scripting"));
	gadlab[GRP_OPTS_MISC] = (char *)ami_utf8_easy((char *)messages_get("Miscellaneous"));
	gadlab[GRP_OPTS_SCREEN] = (char *)ami_utf8_easy((char *)messages_get("Screen"));
	gadlab[GRP_OPTS_WINDOW] = (char *)ami_utf8_easy((char *)messages_get("Window"));
	gadlab[GRP_OPTS_THEME] = (char *)ami_utf8_easy((char *)messages_get("Theme"));
	gadlab[GRP_OPTS_MOUSE] = (char *)ami_utf8_easy((char *)messages_get("MousePointers"));
	gadlab[GRP_OPTS_PROXY] = (char *)ami_utf8_easy((char *)messages_get("Proxy"));
	gadlab[GRP_OPTS_FETCHING] = (char *)ami_utf8_easy((char *)messages_get("Fetching"));
	gadlab[GRP_OPTS_IMAGES] = (char *)ami_utf8_easy((char *)messages_get("Images"));
	gadlab[GRP_OPTS_ANIMS] = (char *)ami_utf8_easy((char *)messages_get("Animations"));
	gadlab[GRP_OPTS_DPI] = (char *)ami_utf8_easy((char *)messages_get("Resolution"));
	gadlab[GRP_OPTS_FONTFACES] = (char *)ami_utf8_easy((char *)messages_get("FontFamilies"));
	gadlab[GRP_OPTS_FONTSIZE] = (char *)ami_utf8_easy((char *)messages_get("FontSize"));
	gadlab[GRP_OPTS_MEMCACHE] = (char *)ami_utf8_easy((char *)messages_get("CacheMemory"));
	gadlab[GRP_OPTS_DISCCACHE] = (char *)ami_utf8_easy((char *)messages_get("CacheDisc"));
	gadlab[GRP_OPTS_DOWNLOADS] = (char *)ami_utf8_easy((char *)messages_get("Downloads"));
	gadlab[GRP_OPTS_TABS] = (char *)ami_utf8_easy((char *)messages_get("TabbedBrowsing"));
	gadlab[GRP_OPTS_SEARCH] = (char *)ami_utf8_easy((char *)messages_get("SearchWeb"));
	gadlab[GRP_OPTS_CLIPBOARD] = (char *)ami_utf8_easy((char *)messages_get("Clipboard"));
	gadlab[GRP_OPTS_PRIVACY] = (char *)ami_utf8_easy((char *)messages_get("Privacy"));
	gadlab[GRP_OPTS_BEHAVIOUR] = (char *)ami_utf8_easy((char *)messages_get("Behaviour"));
	gadlab[GRP_OPTS_MARGINS] = (char *)ami_utf8_easy((char *)messages_get("Margins"));
	gadlab[GRP_OPTS_SCALING] = (char *)ami_utf8_easy((char *)messages_get("Scaling"));
	gadlab[GRP_OPTS_APPEARANCE] = (char *)ami_utf8_easy((char *)messages_get("Appearance"));
	gadlab[GRP_OPTS_ADVANCED] = (char *)ami_utf8_easy((char *)messages_get("con_advanced"));

	fontopts[0] = gadlab[GID_OPTS_FONT_SANS];
	fontopts[1] = gadlab[GID_OPTS_FONT_SERIF];
	fontopts[2] = gadlab[GID_OPTS_FONT_MONO];
	fontopts[3] = gadlab[GID_OPTS_FONT_CURSIVE];
	fontopts[4] = gadlab[GID_OPTS_FONT_FANTASY];
	fontopts[5] = NULL;

#ifndef __amigaos4__
	ami_gui_opts_array_to_list(&gow->clicktablist, tabs, NSA_LIST_CLICKTAB);
	ami_gui_opts_array_to_list(&gow->screenoptslist, screenopts, NSA_LIST_RADIO);
	ami_gui_opts_array_to_list(&gow->proxyoptslist, proxyopts, NSA_LIST_CHOOSER);
	ami_gui_opts_array_to_list(&gow->nativebmoptslist, nativebmopts, NSA_LIST_CHOOSER);
	ami_gui_opts_array_to_list(&gow->ditheroptslist, ditheropts, NSA_LIST_CHOOSER);
	ami_gui_opts_array_to_list(&gow->fontoptslist, fontopts, NSA_LIST_CHOOSER);
#endif
}

static void ami_gui_opts_free(struct ami_gui_opts_window *gow)
{
	int i;

	for(i = 0; i < OPTS_LAST; i++)
		if(gadlab[i]) free((APTR)gadlab[i]);

	for(i = 0; i < OPTS_MAX_TABS; i++)
		if(tabs[i]) free((APTR)tabs[i]);

	for(i = 0; i < OPTS_MAX_SCREEN; i++)
		if(screenopts[i]) free((APTR)screenopts[i]);

	for(i = 0; i < OPTS_MAX_PROXY; i++)
		if(proxyopts[i]) free((APTR)proxyopts[i]);

	for(i = 0; i < OPTS_MAX_NATIVEBM; i++)
		if(nativebmopts[i]) free((APTR)nativebmopts[i]);

	ami_gui_opts_websearch_free(websearch_list);

#ifndef __amigaos4__
	ami_gui_opts_free_list(&gow->clicktablist, NSA_LIST_CLICKTAB);
	ami_gui_opts_free_list(&gow->screenoptslist, NSA_LIST_RADIO);
	ami_gui_opts_free_list(&gow->proxyoptslist, NSA_LIST_CHOOSER);
	ami_gui_opts_free_list(&gow->nativebmoptslist, NSA_LIST_CHOOSER);
	ami_gui_opts_free_list(&gow->ditheroptslist, NSA_LIST_CHOOSER);
	ami_gui_opts_free_list(&gow->fontoptslist, NSA_LIST_CHOOSER);
#endif
}

void ami_gui_opts_open(void)
{
	uint16 screenoptsselected;
	ULONG screenmodeid = 0;
	ULONG proxytype = 0;
	BOOL screenmodedisabled = FALSE, screennamedisabled = FALSE;
	BOOL proxyhostdisabled = TRUE, proxyauthdisabled = TRUE, proxybypassdisabled = FALSE;
	BOOL disableanims, acceptlangdisabled = FALSE;
	BOOL scaleselected = nsoption_bool(scale_quality), scaledisabled = FALSE;
	BOOL ditherdisable = TRUE;
	BOOL download_notify_disabled = FALSE, tab_always_show_disabled = FALSE;
	BOOL ptr_disable = FALSE;
	char *homepage_url_lc = ami_utf8_easy(nsoption_charp(homepage_url));

	struct TextAttr fontsans, fontserif, fontmono, fontcursive, fontfantasy;

	if(gow && gow->win)
	{
		WindowToFront(gow->win);
		ActivateWindow(gow->win);
		return;
	}

#ifdef __amigaos4__
	if(LIB_IS_AT_LEAST((struct Library *)IntuitionBase, 53, 42)) ptr_disable = TRUE;
#else
	ptr_disable = TRUE;
#endif

	if(nsoption_charp(pubscreen_name))
	{
		if(strcmp(nsoption_charp(pubscreen_name),"Workbench") == 0)
		{
			screenoptsselected = 1;
			screennamedisabled = TRUE;
			screenmodedisabled = TRUE;
		}
		else
		{
			screenoptsselected = 2;
			screenmodedisabled = TRUE;
		}
	}
	else
	{
		screenoptsselected = 0;
		screennamedisabled = TRUE;
	}

	if((nsoption_charp(screen_modeid)) && 
	   (strncmp(nsoption_charp(screen_modeid),"0x",2) == 0))
	{
		screenmodeid = strtoul(nsoption_charp(screen_modeid),NULL,0);
	}

	if(ami_plot_screen_is_palettemapped() == true) {
		ditherdisable = FALSE;
	}

	if(nsoption_bool(http_proxy) == true)
	{
		proxytype = nsoption_int(http_proxy_auth) + 1;
		switch(nsoption_int(http_proxy_auth))
		{
			case OPTION_HTTP_PROXY_AUTH_BASIC:
			case OPTION_HTTP_PROXY_AUTH_NTLM:
				proxyauthdisabled = FALSE;
			case OPTION_HTTP_PROXY_AUTH_NONE:
				proxyhostdisabled = FALSE;
			break;
		}
	} else {
		proxybypassdisabled = TRUE;
	}

	if(nsoption_bool(animate_images))
	{
		disableanims = FALSE;
	}
	else
	{
		disableanims = TRUE;
	}

	if(nsoption_bool(accept_lang_locale))
		acceptlangdisabled = TRUE;
	else
		acceptlangdisabled = FALSE;

	if(GfxBase->LibNode.lib_Version < 53)
	{
		scaledisabled = TRUE;
		scaleselected = FALSE;
	}
#ifdef __amigaos4__
	if(ApplicationBase->lib_Version < 53)
#endif
	{
		download_notify_disabled = TRUE;
		nsoption_set_bool(download_notify, FALSE);
	}

	if(ClickTabBase->lib_Version < 53) {
		tab_always_show_disabled = TRUE;
	}

	fontsans.ta_Name = ASPrintf("%s.font", nsoption_charp(font_sans));
	fontserif.ta_Name = ASPrintf("%s.font", nsoption_charp(font_serif));
	fontmono.ta_Name = ASPrintf("%s.font", nsoption_charp(font_mono));
	fontcursive.ta_Name = ASPrintf("%s.font", nsoption_charp(font_cursive));
	fontfantasy.ta_Name = ASPrintf("%s.font", nsoption_charp(font_fantasy));

	fontsans.ta_Style = 0;
	fontserif.ta_Style = 0;
	fontmono.ta_Style = 0;
	fontcursive.ta_Style = 0;
	fontfantasy.ta_Style = 0;

	fontsans.ta_YSize = 0;
	fontserif.ta_YSize = 0;
	fontmono.ta_YSize = 0;
	fontcursive.ta_YSize = 0;
	fontfantasy.ta_YSize = 0;

	fontsans.ta_Flags = 0;
	fontserif.ta_Flags = 0;
	fontmono.ta_Flags = 0;
	fontcursive.ta_Flags = 0;
	fontfantasy.ta_Flags = 0;

	if(!gow)
	{
		gow = calloc(1, sizeof(struct ami_gui_opts_window));
		if(gow == NULL) return;

		ami_gui_opts_setup(gow);

		gow->objects[OID_MAIN] = WindowObj,
			WA_ScreenTitle, ami_gui_get_screen_title(),
			WA_Title, gadlab[LAB_OPTS_WINTITLE],
			WA_Activate, TRUE,
			WA_DepthGadget, TRUE,
			WA_DragBar, TRUE,
			WA_CloseGadget, TRUE,
			WA_SizeGadget, FALSE,
			WA_PubScreen, ami_gui_get_screen(),
			WINDOW_SharedPort, ami_gui_get_shared_msgport(),
			WINDOW_UserData,gow,
			WINDOW_IconifyGadget, FALSE,
			WINDOW_Position, WPOS_CENTERSCREEN,
			WA_IDCMP, IDCMP_GADGETUP | IDCMP_CLOSEWINDOW,
			WINDOW_ParentGroup, gow->objects[GID_OPTS_MAIN] = LayoutVObj,
				LAYOUT_AddChild, ClickTabObj,
					GA_RelVerify, TRUE,
#ifdef __amigaos4__
					GA_Text, tabs,
#else
					CLICKTAB_Labels, &gow->clicktablist,
#endif
					CLICKTAB_PageGroup, PageObj,
						/*
						** General
						*/
						PAGE_Add, LayoutVObj,
							LAYOUT_AddChild, LayoutVObj,
								LAYOUT_AddChild, LayoutVObj,
									LAYOUT_SpaceOuter, TRUE,
									LAYOUT_BevelStyle, BVS_GROUP, 
									LAYOUT_Label, gadlab[GRP_OPTS_HOMEPAGE],
									LAYOUT_AddChild, gow->objects[GID_OPTS_HOMEPAGE] = StringObj,
										GA_ID, GID_OPTS_HOMEPAGE,
										GA_RelVerify, TRUE,
										STRINGA_TextVal, homepage_url_lc,
										STRINGA_BufferPos,0,
									StringEnd,
									CHILD_Label, LabelObj,
										LABEL_Text, gadlab[GID_OPTS_HOMEPAGE],
									LabelEnd,
									LAYOUT_AddChild, LayoutHObj,
										LAYOUT_AddChild, gow->objects[GID_OPTS_HOMEPAGE_DEFAULT] = ButtonObj,
											GA_ID,GID_OPTS_HOMEPAGE_DEFAULT,
											GA_Text,gadlab[GID_OPTS_HOMEPAGE_DEFAULT],
											GA_RelVerify,TRUE,
										ButtonEnd,
										LAYOUT_AddChild, gow->objects[GID_OPTS_HOMEPAGE_CURRENT] = ButtonObj,
											GA_ID,GID_OPTS_HOMEPAGE_CURRENT,
											GA_Text,gadlab[GID_OPTS_HOMEPAGE_CURRENT],
											GA_RelVerify,TRUE,
										ButtonEnd,
										LAYOUT_AddChild, gow->objects[GID_OPTS_HOMEPAGE_BLANK] = ButtonObj,
											GA_ID,GID_OPTS_HOMEPAGE_BLANK,
											GA_Text,gadlab[GID_OPTS_HOMEPAGE_BLANK],
											GA_RelVerify,TRUE,
										ButtonEnd,
									LayoutEnd,
								LayoutEnd, //homepage
								CHILD_WeightedHeight, 0,
								LAYOUT_AddChild, LayoutHObj,
									LAYOUT_AddChild, LayoutVObj,
										LAYOUT_SpaceOuter, TRUE,
										LAYOUT_BevelStyle, BVS_GROUP, 
										LAYOUT_Label, gadlab[GRP_OPTS_CONTENTBLOCKING],
		                				LAYOUT_AddChild, gow->objects[GID_OPTS_HIDEADS] = CheckBoxObj,
      	              						GA_ID, GID_OPTS_HIDEADS,
         	           						GA_RelVerify, TRUE,
         	           						GA_Text, gadlab[GID_OPTS_HIDEADS],
         	           						GA_Selected, nsoption_bool(block_advertisements),
            	    					CheckBoxEnd,
									LayoutEnd, // content blocking
									LAYOUT_AddChild, LayoutVObj,
										LAYOUT_SpaceOuter, TRUE,
										LAYOUT_BevelStyle, BVS_GROUP, 
										LAYOUT_Label, gadlab[GRP_OPTS_CONTENTLANGUAGE],
										LAYOUT_AddChild, gow->objects[GID_OPTS_CONTENTLANG] = StringObj,
											GA_ID, GID_OPTS_CONTENTLANG,
											GA_RelVerify, TRUE,
											GA_Disabled, acceptlangdisabled,
											STRINGA_TextVal, nsoption_charp(accept_language),
											STRINGA_BufferPos,0,
										StringEnd,
										LAYOUT_AddChild, gow->objects[GID_OPTS_FROMLOCALE] = CheckBoxObj,
											GA_ID, GID_OPTS_FROMLOCALE,
											GA_Text, gadlab[GID_OPTS_FROMLOCALE],
											GA_RelVerify, TRUE,
											GA_Selected, nsoption_bool(accept_lang_locale),
										ButtonEnd,
									//	CHILD_WeightedWidth, 0,
									LayoutEnd, // content language
								LayoutEnd, // content
								LAYOUT_AddChild, LayoutHObj,
									LAYOUT_AddChild, LayoutVObj,
										LAYOUT_SpaceOuter, TRUE,
										LAYOUT_BevelStyle, BVS_GROUP, 
										LAYOUT_Label, gadlab[GRP_OPTS_HISTORY],
										LAYOUT_AddChild, LayoutHObj,
											LAYOUT_LabelColumn, PLACETEXT_RIGHT,
											LAYOUT_AddChild, gow->objects[GID_OPTS_HISTORY] = IntegerObj,
												GA_ID, GID_OPTS_HISTORY,
												GA_RelVerify, TRUE,
												INTEGER_Number, nsoption_int(expire_url),
												INTEGER_Minimum, 0,
												INTEGER_Maximum, 366,
												INTEGER_Arrows, TRUE,
											IntegerEnd,
											CHILD_WeightedWidth, 0,
											CHILD_Label, LabelObj,
												LABEL_Text, gadlab[LAB_OPTS_DAYS],
											LabelEnd,
										LayoutEnd,
										CHILD_WeightedWidth, 0,
										CHILD_Label, LabelObj,
											LABEL_Text, gadlab[GID_OPTS_HISTORY],
										LabelEnd,
									LayoutEnd, // history
									LAYOUT_AddChild, LayoutVObj,
										LAYOUT_SpaceOuter, TRUE,
										LAYOUT_BevelStyle, BVS_GROUP, 
										LAYOUT_Label, gadlab[GRP_OPTS_SCRIPTING],
		                				LAYOUT_AddChild, gow->objects[GID_OPTS_JAVASCRIPT] = CheckBoxObj,
      	              						GA_ID, GID_OPTS_JAVASCRIPT,
         	           						GA_RelVerify, TRUE,
         	           						GA_Text, gadlab[GID_OPTS_JAVASCRIPT],
         	           						GA_Selected, nsoption_bool(enable_javascript),
            	    					CheckBoxEnd,
									LayoutEnd, // scripting
								LayoutEnd,
								CHILD_WeightedHeight, 0,
								LAYOUT_AddChild, LayoutVObj,
									LAYOUT_SpaceOuter, TRUE,
									LAYOUT_BevelStyle, BVS_GROUP, 
									LAYOUT_Label, gadlab[GRP_OPTS_PRIVACY],
		                			LAYOUT_AddChild, gow->objects[GID_OPTS_REFERRAL] = CheckBoxObj,
      	              					GA_ID, GID_OPTS_REFERRAL,
         	           					GA_RelVerify, TRUE,
         	           					GA_Text, gadlab[GID_OPTS_REFERRAL],
         	           					GA_Selected, nsoption_bool(send_referer),
            	    				CheckBoxEnd,
		                			LAYOUT_AddChild, gow->objects[GID_OPTS_DONOTTRACK] = CheckBoxObj,
      	              					GA_ID, GID_OPTS_DONOTTRACK,
         	           					GA_RelVerify, TRUE,
         	           					GA_Text, gadlab[GID_OPTS_DONOTTRACK],
         	           					GA_Selected, nsoption_bool(do_not_track),
            	    				CheckBoxEnd,
								LayoutEnd, // misc
								CHILD_WeightedHeight, 0,
							LayoutEnd, // page vgroup
							CHILD_WeightedHeight, 0,
						PageEnd, // pageadd
						/*
						** Display
						*/
						PAGE_Add, LayoutVObj,
							LAYOUT_AddChild, LayoutVObj,
								LAYOUT_AddChild, LayoutVObj,
									LAYOUT_SpaceOuter, TRUE,
									LAYOUT_BevelStyle, BVS_GROUP, 
									LAYOUT_Label, gadlab[GRP_OPTS_SCREEN],
									LAYOUT_AddChild, LayoutHObj,
			                			LAYOUT_AddChild, gow->objects[GID_OPTS_SCREEN] = RadioButtonObj,
    	  	              					GA_ID, GID_OPTS_SCREEN,
        	 	           					GA_RelVerify, TRUE,
#ifdef __amigaos4__
         		           					GA_Text, screenopts,
#else
											RADIOBUTTON_Labels, &gow->screenoptslist,
#endif
  					      		            RADIOBUTTON_Selected, screenoptsselected,
            	    					RadioButtonEnd,
										CHILD_WeightedWidth,0,
										LAYOUT_AddChild, LayoutVObj,
			                				LAYOUT_AddChild, gow->objects[GID_OPTS_SCREENMODE] = GetScreenModeObj,
    	  	              						GA_ID, GID_OPTS_SCREENMODE,
        	 	           						GA_RelVerify, TRUE,
												GA_Disabled,screenmodedisabled,
												GETSCREENMODE_DisplayID,screenmodeid,
												GETSCREENMODE_MinDepth, 0,
												GETSCREENMODE_MaxDepth, 32,
											GetScreenModeEnd,
											LAYOUT_AddChild, gow->objects[GID_OPTS_SCREENNAME] = StringObj,
												GA_ID, GID_OPTS_SCREENNAME,
												GA_RelVerify, TRUE,
												GA_Disabled,screennamedisabled,
												STRINGA_TextVal, nsoption_charp(pubscreen_name),
												STRINGA_BufferPos,0,
											StringEnd,
										LayoutEnd,
										CHILD_WeightedHeight,0,
									LayoutEnd,
								LayoutEnd, // screen
								CHILD_WeightedHeight,0,
								LAYOUT_AddChild, LayoutVObj,
									LAYOUT_SpaceOuter, TRUE,
									LAYOUT_BevelStyle, BVS_GROUP, 
									LAYOUT_Label, gadlab[GRP_OPTS_WINDOW],
		                			LAYOUT_AddChild, gow->objects[GID_OPTS_WIN_SIMPLE] = CheckBoxObj,
      	              					GA_ID, GID_OPTS_WIN_SIMPLE,
         	           					GA_RelVerify, TRUE,
         	           					GA_Text, gadlab[GID_OPTS_WIN_SIMPLE],
         	           					GA_Selected, nsoption_bool(window_simple_refresh),
            	    				CheckBoxEnd,
								LayoutEnd, // window
								CHILD_WeightedHeight,0,
								LAYOUT_AddChild, LayoutVObj,
									LAYOUT_SpaceOuter, TRUE,
									LAYOUT_BevelStyle, BVS_GROUP, 
									LAYOUT_Label, gadlab[GRP_OPTS_THEME],
									LAYOUT_AddChild, gow->objects[GID_OPTS_THEME] = GetFileObj,
										GA_ID, GID_OPTS_THEME,
										GA_RelVerify, TRUE,
										GETFILE_Drawer, nsoption_charp(theme),
										GETFILE_DrawersOnly, TRUE,
										GETFILE_ReadOnly, TRUE,
										GETFILE_FullFileExpand, FALSE,
									GetFileEnd,
								LayoutEnd, // theme
								CHILD_WeightedHeight, 0,
								LAYOUT_AddChild, LayoutVObj,
									LAYOUT_SpaceOuter, TRUE,
									LAYOUT_BevelStyle, BVS_GROUP, 
									LAYOUT_Label, gadlab[GRP_OPTS_MOUSE],
		                			LAYOUT_AddChild, gow->objects[GID_OPTS_PTRTRUE] = CheckBoxObj,
      	              					GA_ID, GID_OPTS_PTRTRUE,
         	           					GA_RelVerify, TRUE,
         	           					GA_Text, gadlab[GID_OPTS_PTRTRUE],
         	           					GA_Selected, nsoption_bool(truecolour_mouse_pointers),
										GA_Disabled, ptr_disable,
            	    				CheckBoxEnd,
		                			LAYOUT_AddChild, gow->objects[GID_OPTS_PTROS] = CheckBoxObj,
      	              					GA_ID, GID_OPTS_PTROS,
         	           					GA_RelVerify, TRUE,
         	           					GA_Text, gadlab[GID_OPTS_PTROS],
         	           					GA_Selected, nsoption_bool(os_mouse_pointers),
										GA_Disabled, ptr_disable,
            	    				CheckBoxEnd,
								LayoutEnd, // mouse
								CHILD_WeightedHeight,0,
			                	LAYOUT_AddImage, LabelObj,
    	     	           			LABEL_Text, gadlab[LAB_OPTS_RESTART],
	            	    		LabelEnd,
							LayoutEnd, // page vgroup
							CHILD_WeightedHeight, 0,
						PageEnd, // pageadd
						/*
						** Network
						*/
						PAGE_Add, LayoutVObj,
							LAYOUT_AddChild, LayoutVObj,
								LAYOUT_AddChild, LayoutVObj,
									LAYOUT_SpaceOuter, TRUE,
									LAYOUT_BevelStyle, BVS_GROUP, 
									LAYOUT_Label, gadlab[GRP_OPTS_PROXY],
									LAYOUT_AddChild, gow->objects[GID_OPTS_PROXY] = ChooserObj,
										GA_ID, GID_OPTS_PROXY,
										GA_RelVerify, TRUE,
										CHOOSER_PopUp, TRUE,
#ifdef __amigaos4__
										CHOOSER_LabelArray, proxyopts,
#else
										CHOOSER_Labels, &gow->proxyoptslist,
#endif
										CHOOSER_Selected, proxytype,
									ChooserEnd,
									CHILD_Label, LabelObj,
										LABEL_Text, gadlab[GID_OPTS_PROXY],
									LabelEnd,
									LAYOUT_AddChild, LayoutHObj,
										LAYOUT_AddChild, gow->objects[GID_OPTS_PROXY_HOST] = StringObj,
											GA_ID, GID_OPTS_PROXY_HOST,
											GA_RelVerify, TRUE,
											GA_Disabled, proxyhostdisabled,
											STRINGA_TextVal, nsoption_charp(http_proxy_host),
											STRINGA_BufferPos,0,
										StringEnd,
										LAYOUT_AddChild, gow->objects[GID_OPTS_PROXY_PORT] = IntegerObj,
											GA_ID, GID_OPTS_PROXY_PORT,
											GA_RelVerify, TRUE,
											GA_Disabled, proxyhostdisabled,
											INTEGER_Number, nsoption_charp(http_proxy_port),
											INTEGER_Minimum, 1,
											INTEGER_Maximum, 65535,
											INTEGER_Arrows, FALSE,
										IntegerEnd,
										CHILD_WeightedWidth, 0,
										CHILD_Label, LabelObj,
											LABEL_Text, ":",
										LabelEnd,
									LayoutEnd, //host:port group
									CHILD_WeightedHeight, 0,
									CHILD_Label, LabelObj,
										LABEL_Text, gadlab[GID_OPTS_PROXY_HOST],
									LabelEnd,
									LAYOUT_AddChild, gow->objects[GID_OPTS_PROXY_USER] = StringObj,
										GA_ID, GID_OPTS_PROXY_USER,
										GA_RelVerify, TRUE,
										GA_Disabled, proxyauthdisabled,
										STRINGA_TextVal, nsoption_charp(http_proxy_auth_user),
										STRINGA_BufferPos,0,
									StringEnd,
									CHILD_Label, LabelObj,
										LABEL_Text, gadlab[GID_OPTS_PROXY_USER],
									LabelEnd,
									LAYOUT_AddChild, gow->objects[GID_OPTS_PROXY_PASS] = StringObj,
										GA_ID, GID_OPTS_PROXY_PASS,
										GA_RelVerify, TRUE,
										GA_Disabled, proxyauthdisabled,
										STRINGA_TextVal, nsoption_charp(http_proxy_auth_pass),
										STRINGA_BufferPos,0,
									StringEnd,
									CHILD_Label, LabelObj,
										LABEL_Text, gadlab[GID_OPTS_PROXY_PASS],
									LabelEnd,
									LAYOUT_AddChild, gow->objects[GID_OPTS_PROXY_BYPASS] = StringObj,
										GA_ID, GID_OPTS_PROXY_BYPASS,
										GA_RelVerify, TRUE,
										GA_Disabled, proxybypassdisabled,
										STRINGA_TextVal, nsoption_charp(http_proxy_noproxy),
										STRINGA_BufferPos, 0,
									StringEnd,
									CHILD_Label, LabelObj,
										LABEL_Text, gadlab[GID_OPTS_PROXY_BYPASS],
									LabelEnd,
								LayoutEnd, // proxy
								CHILD_WeightedHeight, 0,
								LAYOUT_AddChild, LayoutVObj,
									LAYOUT_SpaceOuter, TRUE,
									LAYOUT_BevelStyle, BVS_GROUP, 
									LAYOUT_Label, gadlab[GRP_OPTS_FETCHING],
									LAYOUT_AddChild, gow->objects[GID_OPTS_FETCHMAX] = IntegerObj,
										GA_ID, GID_OPTS_FETCHMAX,
										GA_RelVerify, TRUE,
										INTEGER_Number, nsoption_int(max_fetchers),
										INTEGER_Minimum, 1,
										INTEGER_Maximum, 99,
										INTEGER_Arrows, TRUE,
									IntegerEnd,
									CHILD_WeightedWidth, 0,
									CHILD_Label, LabelObj,
										LABEL_Text, gadlab[GID_OPTS_FETCHMAX],
									LabelEnd,
									LAYOUT_AddChild, gow->objects[GID_OPTS_FETCHHOST] = IntegerObj,
										GA_ID, GID_OPTS_FETCHHOST,
										GA_RelVerify, TRUE,
										INTEGER_Number, nsoption_int(max_fetchers_per_host),
										INTEGER_Minimum, 1,
										INTEGER_Maximum, 99,
										INTEGER_Arrows, TRUE,
									IntegerEnd,
									CHILD_WeightedWidth, 0,
									CHILD_Label, LabelObj,
										LABEL_Text, gadlab[GID_OPTS_FETCHHOST],
									LabelEnd,
									LAYOUT_AddChild, gow->objects[GID_OPTS_FETCHCACHE] = IntegerObj,
										GA_ID, GID_OPTS_FETCHCACHE,
										GA_RelVerify, TRUE,
										INTEGER_Number, nsoption_int(max_cached_fetch_handles),
										INTEGER_Minimum, 1,
										INTEGER_Maximum, 99,
										INTEGER_Arrows, TRUE,
									IntegerEnd,
									CHILD_WeightedWidth, 0,
									CHILD_Label, LabelObj,
										LABEL_Text, gadlab[GID_OPTS_FETCHCACHE],
									LabelEnd,
								LayoutEnd,
								CHILD_WeightedHeight, 0,
							LayoutEnd, // page vgroup
							CHILD_WeightedHeight, 0,
						PageEnd, // page object
						/*
						** Rendering
						*/
						PAGE_Add, LayoutVObj,
							LAYOUT_AddChild, LayoutVObj,
								LAYOUT_AddChild, LayoutVObj,
									LAYOUT_SpaceOuter, TRUE,
									LAYOUT_BevelStyle, BVS_GROUP, 
									LAYOUT_Label, gadlab[GRP_OPTS_IMAGES],
									LAYOUT_AddChild, gow->objects[GID_OPTS_NATIVEBM] = ChooserObj,
										GA_ID, GID_OPTS_NATIVEBM,
										GA_RelVerify, TRUE,
										CHOOSER_PopUp, TRUE,
#ifdef __amigaos4__
										CHOOSER_LabelArray, nativebmopts,
#else
										CHOOSER_Labels, &gow->nativebmoptslist,
#endif
										CHOOSER_Selected, nsoption_int(cache_bitmaps),
									ChooserEnd,
									CHILD_Label, LabelObj,
										LABEL_Text, gadlab[GID_OPTS_NATIVEBM],
									LabelEnd,
									LAYOUT_AddChild, gow->objects[GID_OPTS_DITHERQ] = ChooserObj,
										GA_ID, GID_OPTS_DITHERQ,
										GA_RelVerify, TRUE,
										GA_Disabled, ditherdisable,
										CHOOSER_PopUp, TRUE,
#ifdef __amigaos4__
										CHOOSER_LabelArray, ditheropts,
#else
										CHOOSER_Labels, &gow->ditheroptslist,
#endif
										CHOOSER_Selected, nsoption_int(dither_quality),
									ChooserEnd,
									CHILD_Label, LabelObj,
										LABEL_Text, gadlab[GID_OPTS_DITHERQ],
									LabelEnd,
		                			LAYOUT_AddChild, gow->objects[GID_OPTS_SCALEQ] = CheckBoxObj,
      	              					GA_ID, GID_OPTS_SCALEQ,
										GA_Disabled, scaledisabled,
         	           					GA_RelVerify, TRUE,
         	           					GA_Text, gadlab[GID_OPTS_SCALEQ],
  				      		            GA_Selected, scaleselected,
            	    				CheckBoxEnd,
								LayoutEnd, // images
								CHILD_WeightedHeight, 0,
								LAYOUT_AddChild, LayoutVObj,
									LAYOUT_SpaceOuter, TRUE,
									LAYOUT_BevelStyle, BVS_GROUP, 
									LAYOUT_Label, gadlab[GRP_OPTS_ANIMS],
		                			LAYOUT_AddChild, gow->objects[GID_OPTS_ANIMDISABLE] = CheckBoxObj,
      	              					GA_ID, GID_OPTS_ANIMDISABLE,
         	           					GA_RelVerify, TRUE,
         	           					GA_Text, gadlab[GID_OPTS_ANIMDISABLE],
  				      		            GA_Selected, disableanims,
            	    				CheckBoxEnd,
								LayoutEnd, //animations
								CHILD_WeightedHeight, 0,
								LAYOUT_AddChild, LayoutVObj,
									LAYOUT_SpaceOuter, TRUE,
									LAYOUT_BevelStyle, BVS_GROUP, 
									LAYOUT_Label, gadlab[GRP_OPTS_DPI],
									LAYOUT_AddChild, LayoutHObj,
										LAYOUT_LabelColumn, PLACETEXT_RIGHT,
										LAYOUT_AddChild, gow->objects[GID_OPTS_DPI_Y] = IntegerObj,
											GA_ID, GID_OPTS_DPI_Y,
											GA_RelVerify, TRUE,
											INTEGER_Number, nsoption_int(screen_ydpi),
											INTEGER_Minimum, 20,
											INTEGER_Maximum, 200,
											INTEGER_Arrows, TRUE,
											GA_Disabled, nsoption_bool(bitmap_fonts),
										IntegerEnd,
										CHILD_WeightedWidth, 0,
										CHILD_Label, LabelObj,
											LABEL_Text, gadlab[LAB_OPTS_DPI],
										LabelEnd,
									LayoutEnd,
									CHILD_Label, LabelObj,
										LABEL_Text, gadlab[GID_OPTS_DPI_Y],
									LabelEnd,
								LayoutEnd, //animations
								CHILD_WeightedHeight, 0,
							LayoutEnd, // page vgroup
							CHILD_WeightedHeight, 0,
						PageEnd, // page object
						/*
						** Fonts
						*/
						PAGE_Add, LayoutVObj,
							LAYOUT_AddChild, LayoutVObj,
								LAYOUT_AddChild, LayoutVObj,
									LAYOUT_SpaceOuter, TRUE,
									LAYOUT_BevelStyle, BVS_GROUP,
									LAYOUT_Label, gadlab[GRP_OPTS_FONTFACES],
									LAYOUT_AddChild, gow->objects[GID_OPTS_FONT_SANS] = GetFontObj,
										GA_ID, GID_OPTS_FONT_SANS,
										GA_RelVerify, TRUE,
										GETFONT_TextAttr, &fontsans,
										GETFONT_OTagOnly, TRUE,
										GETFONT_ScalableOnly, TRUE,
									GetFontEnd,
									CHILD_Label, LabelObj,
										LABEL_Text, gadlab[GID_OPTS_FONT_SANS],
									LabelEnd,
									LAYOUT_AddChild, gow->objects[GID_OPTS_FONT_SERIF] = GetFontObj,
										GA_ID, GID_OPTS_FONT_SERIF,
										GA_RelVerify, TRUE,
										GETFONT_TextAttr, &fontserif,
										GETFONT_OTagOnly, TRUE,
										GETFONT_ScalableOnly, TRUE,
									GetFontEnd,
									CHILD_Label, LabelObj,
										LABEL_Text, gadlab[GID_OPTS_FONT_SERIF],
									LabelEnd,
									LAYOUT_AddChild, gow->objects[GID_OPTS_FONT_MONO] = GetFontObj,
										GA_ID, GID_OPTS_FONT_MONO,
										GA_RelVerify, TRUE,
										GETFONT_TextAttr, &fontmono,
										GETFONT_OTagOnly, TRUE,
										GETFONT_ScalableOnly, TRUE,
										GETFONT_FixedWidthOnly, TRUE,
									GetFontEnd,
									CHILD_Label, LabelObj,
										LABEL_Text, gadlab[GID_OPTS_FONT_MONO],
									LabelEnd,
									LAYOUT_AddChild, gow->objects[GID_OPTS_FONT_CURSIVE] = GetFontObj,
										GA_ID, GID_OPTS_FONT_CURSIVE,
										GA_RelVerify, TRUE,
										GETFONT_TextAttr, &fontcursive,
										GETFONT_OTagOnly, TRUE,
										GETFONT_ScalableOnly, TRUE,
									GetFontEnd,
									CHILD_Label, LabelObj,
										LABEL_Text, gadlab[GID_OPTS_FONT_CURSIVE],
									LabelEnd,
									LAYOUT_AddChild, gow->objects[GID_OPTS_FONT_FANTASY] = GetFontObj,
										GA_ID, GID_OPTS_FONT_FANTASY,
										GA_RelVerify, TRUE,
										GETFONT_TextAttr, &fontfantasy,
										GETFONT_OTagOnly, TRUE,
										GETFONT_ScalableOnly, TRUE,
									GetFontEnd,
									CHILD_Label, LabelObj,
										LABEL_Text, gadlab[GID_OPTS_FONT_FANTASY],
									LabelEnd,
									LAYOUT_AddChild, gow->objects[GID_OPTS_FONT_DEFAULT] = ChooserObj,
										GA_ID, GID_OPTS_FONT_DEFAULT,
										GA_RelVerify, TRUE,
										CHOOSER_PopUp, TRUE,
#ifdef __amigaos4__
										CHOOSER_LabelArray, fontopts,
#else
										CHOOSER_Labels, &gow->fontoptslist,
#endif
										CHOOSER_Selected, nsoption_int(font_default) - PLOT_FONT_FAMILY_SANS_SERIF,
									ChooserEnd,
									CHILD_Label, LabelObj,
										LABEL_Text, gadlab[GID_OPTS_FONT_DEFAULT],
									LabelEnd,
								LayoutEnd, // font faces
								CHILD_WeightedHeight, 0,
								LAYOUT_AddChild, LayoutHObj,
									LAYOUT_AddChild, LayoutVObj,
										LAYOUT_SpaceOuter, TRUE,
										LAYOUT_BevelStyle, BVS_GROUP, 
										LAYOUT_Label, gadlab[GRP_OPTS_FONTSIZE],
										LAYOUT_AddChild, LayoutHObj,
											LAYOUT_LabelColumn, PLACETEXT_RIGHT,
											LAYOUT_AddChild, gow->objects[GID_OPTS_FONT_SIZE] = IntegerObj,
												GA_ID, GID_OPTS_FONT_SIZE,
												GA_RelVerify, TRUE,
												INTEGER_Number, nsoption_int(font_size) / 10,
												INTEGER_Minimum, 1,
												INTEGER_Maximum, 99,
												INTEGER_Arrows, TRUE,
											IntegerEnd,
											CHILD_WeightedWidth, 0,
											CHILD_Label, LabelObj,
												LABEL_Text, gadlab[LAB_OPTS_PT],
											LabelEnd,
										LayoutEnd,
										CHILD_Label, LabelObj,
											LABEL_Text, gadlab[GID_OPTS_FONT_SIZE],
										LabelEnd,
										LAYOUT_AddChild, LayoutHObj,
											LAYOUT_LabelColumn, PLACETEXT_RIGHT,
											LAYOUT_AddChild, gow->objects[GID_OPTS_FONT_MINSIZE] = IntegerObj,
												GA_ID, GID_OPTS_FONT_MINSIZE,
												GA_RelVerify, TRUE,
												INTEGER_Number, nsoption_int(font_min_size) / 10,
												INTEGER_Minimum, 1,
												INTEGER_Maximum, 99,
												INTEGER_Arrows, TRUE,
											IntegerEnd,
											CHILD_WeightedWidth, 0,
											CHILD_Label, LabelObj,
												LABEL_Text, gadlab[LAB_OPTS_PT],
											LabelEnd,
										LayoutEnd,
										CHILD_Label, LabelObj,
											LABEL_Text, gadlab[GID_OPTS_FONT_MINSIZE],
										LabelEnd,
									LayoutEnd,
									LAYOUT_AddChild, LayoutVObj,
										LAYOUT_SpaceOuter, TRUE,
										LAYOUT_BevelStyle, BVS_GROUP, 
										LAYOUT_Label, gadlab[GRP_OPTS_MISC],
										LAYOUT_AddChild, gow->objects[GID_OPTS_FONT_ANTIALIASING] = CheckBoxObj,
      	              						GA_ID, GID_OPTS_FONT_ANTIALIASING,
         	           						GA_RelVerify, TRUE,
         	           						GA_Text, gadlab[GID_OPTS_FONT_ANTIALIASING],
         	           						GA_Selected, nsoption_bool(font_antialiasing),
#ifndef __amigaos4__
											GA_Disabled, TRUE,
#endif
            	    					CheckBoxEnd,
#ifndef __amigaos4__
										LAYOUT_AddChild, gow->objects[GID_OPTS_FONT_BITMAP] = CheckBoxObj,
      	              						GA_ID, GID_OPTS_FONT_BITMAP,
         	           						GA_RelVerify, TRUE,
         	           						GA_Text, gadlab[GID_OPTS_FONT_BITMAP],
         	           						GA_Selected, nsoption_bool(bitmap_fonts),
            	    					CheckBoxEnd,
#endif
									LayoutEnd,
								LayoutEnd,
								CHILD_WeightedHeight, 0,
							LayoutEnd, // page vgroup
							CHILD_WeightedHeight, 0,
						PageEnd, // page object
						/*
						** Cache
						*/
						PAGE_Add, LayoutVObj,
							LAYOUT_AddChild, LayoutVObj,
								LAYOUT_AddChild, LayoutVObj,
									LAYOUT_SpaceOuter, TRUE,
									LAYOUT_BevelStyle, BVS_GROUP, 
									LAYOUT_Label, gadlab[GRP_OPTS_MEMCACHE],
									LAYOUT_AddChild, LayoutHObj,
										LAYOUT_LabelColumn, PLACETEXT_RIGHT,
										LAYOUT_AddChild, gow->objects[GID_OPTS_CACHE_MEM] = IntegerObj,
											GA_ID, GID_OPTS_CACHE_MEM,
											GA_RelVerify, TRUE,
											INTEGER_Number, nsoption_int(memory_cache_size) / 1048576,
											INTEGER_Minimum, 0,
											INTEGER_Maximum, 2048,
											INTEGER_Arrows, TRUE,
										IntegerEnd,
										CHILD_WeightedWidth, 0,
										CHILD_Label, LabelObj,
											LABEL_Text, gadlab[LAB_OPTS_MB],
										LabelEnd,
									LayoutEnd,
									CHILD_Label, LabelObj,
										LABEL_Text, gadlab[GID_OPTS_CACHE_MEM],
									LabelEnd,
								LayoutEnd, // memory cache
								CHILD_WeightedHeight, 0,
								LAYOUT_AddChild, LayoutVObj,
									LAYOUT_SpaceOuter, TRUE,
									LAYOUT_BevelStyle, BVS_GROUP, 
									LAYOUT_Label, gadlab[GRP_OPTS_DISCCACHE],
									LAYOUT_AddChild, LayoutHObj,
										LAYOUT_LabelColumn, PLACETEXT_RIGHT,
										LAYOUT_AddChild, gow->objects[GID_OPTS_CACHE_DISC] = IntegerObj,
											GA_ID, GID_OPTS_CACHE_DISC,
											GA_RelVerify, TRUE,
											INTEGER_Number, nsoption_uint(disc_cache_size) / 1048576,
											INTEGER_Minimum, 0,
											INTEGER_Maximum, 4096,
											INTEGER_Arrows, TRUE,
										IntegerEnd,
										CHILD_WeightedWidth, 0,
										CHILD_Label, LabelObj,
											LABEL_Text, gadlab[LAB_OPTS_MB],
										LabelEnd,
									LayoutEnd,
									CHILD_Label, LabelObj,
										LABEL_Text, gadlab[GID_OPTS_CACHE_DISC],
									LabelEnd,
								LayoutEnd, // disc cache
								CHILD_WeightedHeight, 0,
							LayoutEnd, // page vgroup
							CHILD_WeightedHeight, 0,
						PageEnd, // page object
						/*
						** Tabs
						*/
						PAGE_Add, LayoutVObj,
							LAYOUT_AddChild, LayoutVObj,
								LAYOUT_AddChild, LayoutHObj,
									LAYOUT_AddChild, LayoutVObj,
										LAYOUT_SpaceOuter, TRUE,
										LAYOUT_BevelStyle, BVS_GROUP, 
										LAYOUT_Label, gadlab[GRP_OPTS_TABS],
										LAYOUT_AddChild, gow->objects[GID_OPTS_TAB_ACTIVE] = CheckBoxObj,
      	              						GA_ID, GID_OPTS_TAB_ACTIVE,
         	        	   					GA_RelVerify, TRUE,
         	     	      					GA_Text, gadlab[GID_OPTS_TAB_ACTIVE],
         	     	      					GA_Selected, !nsoption_bool(new_tab_is_active),
            	    					CheckBoxEnd,
										LAYOUT_AddChild, gow->objects[GID_OPTS_TAB_LAST] = CheckBoxObj,
      	              						GA_ID, GID_OPTS_TAB_LAST,
         	           						GA_RelVerify, TRUE,
         	           						GA_Text, gadlab[GID_OPTS_TAB_LAST],
         	           						GA_Selected, nsoption_bool(new_tab_last),
            	    					CheckBoxEnd,
										LAYOUT_AddChild, gow->objects[GID_OPTS_TAB_2] = CheckBoxObj,
      	              						GA_ID, GID_OPTS_TAB_2,
         	           						GA_RelVerify, TRUE,
         	           						GA_Text, gadlab[GID_OPTS_TAB_2],
         	           						GA_Selected, nsoption_bool(button_2_tab),
            	    					CheckBoxEnd,
										LAYOUT_AddChild, gow->objects[GID_OPTS_TAB_ALWAYS] = CheckBoxObj,
      	              						GA_ID, GID_OPTS_TAB_ALWAYS,
         	           						GA_RelVerify, TRUE,
         	           						GA_Text, gadlab[GID_OPTS_TAB_ALWAYS],
         	           						GA_Selected, nsoption_bool(tab_always_show),
											GA_Disabled, tab_always_show_disabled,
            	    					CheckBoxEnd,
										LAYOUT_AddChild, gow->objects[GID_OPTS_TAB_CLOSE] = CheckBoxObj,
      	              						GA_ID, GID_OPTS_TAB_CLOSE,
         	           						GA_RelVerify, TRUE,
         	           						GA_Text, gadlab[GID_OPTS_TAB_CLOSE],
         	           						GA_Selected, nsoption_bool(tab_close_warn),
            	    					CheckBoxEnd,
									LayoutEnd, // tabbed browsing
								LayoutEnd,
							LayoutEnd, // page vgroup
							CHILD_WeightedHeight, 0,
						PageEnd, // page object
						/*
						** Advanced
						*/
						PAGE_Add, LayoutVObj,
							LAYOUT_AddChild, LayoutVObj,
								LAYOUT_AddChild, LayoutVObj,
									LAYOUT_SpaceOuter, TRUE,
									LAYOUT_BevelStyle, BVS_GROUP, 
									LAYOUT_Label, gadlab[GRP_OPTS_DOWNLOADS],
									LAYOUT_AddChild, LayoutHObj,
		                				LAYOUT_AddChild, gow->objects[GID_OPTS_OVERWRITE] = CheckBoxObj,
      	              						GA_ID, GID_OPTS_OVERWRITE,
         	           						GA_RelVerify, TRUE,
											GA_Disabled, FALSE,
         	           						GA_Text, gadlab[GID_OPTS_OVERWRITE],
         	           						GA_Selected, nsoption_bool(ask_overwrite),
    	        	    				CheckBoxEnd,
			                			LAYOUT_AddChild, gow->objects[GID_OPTS_NOTIFY] = CheckBoxObj,
      	    	          					GA_ID, GID_OPTS_NOTIFY,
         	    	       					GA_RelVerify, TRUE,
											GA_Disabled, download_notify_disabled,
         	           						GA_Text, gadlab[GID_OPTS_NOTIFY],
         	           						GA_Selected, nsoption_bool(download_notify),
#ifndef __amigaos4__
											GA_Disabled, TRUE,
#endif
										CheckBoxEnd,
									LayoutEnd,
									LAYOUT_AddChild, gow->objects[GID_OPTS_DLDIR] = GetFileObj,
										GA_ID, GID_OPTS_DLDIR,
										GA_RelVerify, TRUE,
										GETFILE_Drawer, nsoption_charp(download_dir),
										GETFILE_DrawersOnly, TRUE,
										GETFILE_ReadOnly, TRUE,
										GETFILE_FullFileExpand, FALSE,
									GetFileEnd,
									CHILD_Label, LabelObj,
										LABEL_Text, gadlab[GID_OPTS_DLDIR],
									LabelEnd,
								LayoutEnd, // downloads
								CHILD_WeightedHeight, 0,
								LAYOUT_AddChild, LayoutHObj,
									LAYOUT_AddChild, LayoutVObj,
										LAYOUT_SpaceOuter, TRUE,
										LAYOUT_BevelStyle, BVS_GROUP, 
										LAYOUT_Label, gadlab[GRP_OPTS_BEHAVIOUR],
			                			LAYOUT_AddChild, gow->objects[GID_OPTS_STARTUP_NO_WIN] = CheckBoxObj,
    	  	              					GA_ID, GID_OPTS_STARTUP_NO_WIN,
        	 	           					GA_RelVerify, TRUE,
											GA_Text, gadlab[GID_OPTS_STARTUP_NO_WIN],
        	 	           					GA_Selected, nsoption_bool(startup_no_window),
            		    				CheckBoxEnd,
		        	        			LAYOUT_AddChild, gow->objects[GID_OPTS_CLOSE_NO_QUIT] = CheckBoxObj,
      		              					GA_ID, GID_OPTS_CLOSE_NO_QUIT,
											GA_RelVerify, TRUE,
											GA_Text, gadlab[GID_OPTS_CLOSE_NO_QUIT],
											GA_Selected, nsoption_bool(close_no_quit),
	        	        				CheckBoxEnd,
		                				LAYOUT_AddChild, gow->objects[GID_OPTS_DOCKY] = CheckBoxObj,
											GA_ID, GID_OPTS_DOCKY,
        	 	           					GA_RelVerify, TRUE,
         		           					GA_Text, gadlab[GID_OPTS_DOCKY],
         		           					GA_Selected, !nsoption_bool(hide_docky_icon),
#ifndef __amigaos4__
											GA_Disabled, TRUE,
#endif
	            		    			CheckBoxEnd,
									LayoutEnd, // behaviour
									CHILD_WeightedHeight, 0,
								LayoutEnd, // hgroup
								CHILD_WeightedHeight, 0,
								LAYOUT_AddChild, LayoutHObj,
									LAYOUT_AddChild, LayoutHObj,
										LAYOUT_SpaceOuter, TRUE,
										LAYOUT_BevelStyle, BVS_GROUP, 
										LAYOUT_Label, gadlab[GRP_OPTS_CLIPBOARD],
			                			LAYOUT_AddChild, gow->objects[GID_OPTS_CLIPBOARD] = CheckBoxObj,
      		              					GA_ID, GID_OPTS_CLIPBOARD,
         		           					GA_RelVerify, TRUE,
         	    	       					GA_Text, gadlab[GID_OPTS_CLIPBOARD],
         	    	       					GA_Selected, nsoption_bool(clipboard_write_utf8),
            	    					CheckBoxEnd,
									LayoutEnd, // clipboard
									CHILD_WeightedHeight, 0,
									LAYOUT_AddChild, LayoutHObj,
										LAYOUT_SpaceOuter, TRUE,
										LAYOUT_BevelStyle, BVS_GROUP, 
										LAYOUT_Label, gadlab[GRP_OPTS_SEARCH],
										LAYOUT_AddChild, gow->objects[GID_OPTS_SEARCH_PROV] = ChooserObj,
											GA_ID, GID_OPTS_SEARCH_PROV,
											GA_RelVerify, TRUE,
											CHOOSER_PopUp, TRUE,
											CHOOSER_Labels, websearch_list,
											CHOOSER_Selected, nsoption_int(search_provider),
											CHOOSER_MaxLabels, 40,
										ChooserEnd,
										CHILD_Label, LabelObj,
											LABEL_Text, gadlab[GID_OPTS_SEARCH_PROV],
										LabelEnd,
									LayoutEnd, // search
									CHILD_WeightedHeight, 0,
								LayoutEnd, // hgroup
								CHILD_WeightedHeight, 0,
								LAYOUT_AddChild, LayoutHObj,
									LAYOUT_BevelStyle, BVS_GROUP,
									LAYOUT_Label, gadlab[GRP_OPTS_MISC],
									LAYOUT_SpaceOuter, TRUE,
			               			LAYOUT_AddChild, gow->objects[GID_OPTS_FASTSCROLL] = CheckBoxObj,
      	              					GA_ID, GID_OPTS_FASTSCROLL,
         	           					GA_RelVerify, TRUE,
         	           					GA_Text, gadlab[GID_OPTS_FASTSCROLL],
         	           					GA_Selected, nsoption_bool(faster_scroll),
            	    				CheckBoxEnd,
	        	        			LAYOUT_AddChild, gow->objects[GID_OPTS_SELECTMENU] = CheckBoxObj,
										GA_ID, GID_OPTS_SELECTMENU,
										GA_RelVerify, TRUE,
										GA_Text, gadlab[GID_OPTS_SELECTMENU],
										GA_Selected, !nsoption_bool(core_select_menu),
										GA_Disabled, !ami_selectmenu_is_safe(),
           	    					CheckBoxEnd,
								LayoutEnd, // misc
								CHILD_WeightedHeight, 0,

							LayoutEnd, // page vgroup
							CHILD_WeightedHeight, 0,
						PageEnd, // page object
						/*
						** Export
						*/
#ifdef WITH_PDF_EXPORT
						PAGE_Add, LayoutVObj,
							LAYOUT_AddChild, LayoutVObj,
								LAYOUT_AddChild, LayoutHObj,
									LAYOUT_SpaceOuter, TRUE,
									LAYOUT_BevelStyle, BVS_GROUP, 
									LAYOUT_Label, gadlab[GRP_OPTS_MARGINS],
									LAYOUT_AddChild, LayoutHObj,
										LAYOUT_LabelColumn, PLACETEXT_RIGHT,
										LAYOUT_AddChild, gow->objects[GID_OPTS_MARGIN_TOP] = IntegerObj,
											GA_ID, GID_OPTS_MARGIN_TOP,
											GA_RelVerify, TRUE,
											INTEGER_Number, nsoption_int(margin_top),
											INTEGER_Minimum, 0,
											INTEGER_Maximum, 99,
											INTEGER_Arrows, TRUE,
										IntegerEnd,
										CHILD_WeightedWidth, 0,
										CHILD_Label, LabelObj,
											LABEL_Text, gadlab[LAB_OPTS_MM],
										LabelEnd,
									LayoutEnd,
									CHILD_Label, LabelObj,
										LABEL_Text, gadlab[GID_OPTS_MARGIN_TOP],
									LabelEnd,
									LAYOUT_AddChild, LayoutHObj,
										LAYOUT_LabelColumn, PLACETEXT_RIGHT,
										LAYOUT_AddChild, gow->objects[GID_OPTS_MARGIN_LEFT] = IntegerObj,
											GA_ID, GID_OPTS_MARGIN_LEFT,
											GA_RelVerify, TRUE,
											INTEGER_Number, nsoption_int(margin_left),
											INTEGER_Minimum, 0,
											INTEGER_Maximum, 99,
											INTEGER_Arrows, TRUE,
										IntegerEnd,
										CHILD_WeightedWidth, 0,
										CHILD_Label, LabelObj,
											LABEL_Text, gadlab[LAB_OPTS_MM],
										LabelEnd,
									LayoutEnd,
									CHILD_Label, LabelObj,
										LABEL_Text, gadlab[GID_OPTS_MARGIN_LEFT],
									LabelEnd,
									LAYOUT_AddChild, LayoutHObj,
										LAYOUT_LabelColumn, PLACETEXT_RIGHT,
										LAYOUT_AddChild, gow->objects[GID_OPTS_MARGIN_BOTTOM] = IntegerObj,
											GA_ID, GID_OPTS_MARGIN_BOTTOM,
											GA_RelVerify, TRUE,
											INTEGER_Number, nsoption_int(margin_bottom),
											INTEGER_Minimum, 0,
											INTEGER_Maximum, 99,
											INTEGER_Arrows, TRUE,
										IntegerEnd,
										CHILD_WeightedWidth, 0,
										CHILD_Label, LabelObj,
											LABEL_Text, gadlab[LAB_OPTS_MM],
										LabelEnd,
									LayoutEnd,
									CHILD_Label, LabelObj,
										LABEL_Text, gadlab[GID_OPTS_MARGIN_BOTTOM],
									LabelEnd,
									LAYOUT_AddChild, LayoutHObj,
										LAYOUT_LabelColumn, PLACETEXT_RIGHT,
										LAYOUT_AddChild, gow->objects[GID_OPTS_MARGIN_RIGHT] = IntegerObj,
											GA_ID, GID_OPTS_MARGIN_RIGHT,
											GA_RelVerify, TRUE,
											INTEGER_Number, nsoption_int(margin_right),
											INTEGER_Minimum, 0,
											INTEGER_Maximum, 99,
											INTEGER_Arrows, TRUE,
										IntegerEnd,
										CHILD_WeightedWidth, 0,
										CHILD_Label, LabelObj,
											LABEL_Text, gadlab[LAB_OPTS_MM],
										LabelEnd,
									LayoutEnd,
									CHILD_Label, LabelObj,
										LABEL_Text, gadlab[GID_OPTS_MARGIN_RIGHT],
									LabelEnd,
								LayoutEnd, // margins
								CHILD_WeightedHeight, 0,
								LAYOUT_AddChild, LayoutVObj,
									LAYOUT_SpaceOuter, TRUE,
									LAYOUT_BevelStyle, BVS_GROUP, 
									LAYOUT_Label, gadlab[GRP_OPTS_SCALING],
									LAYOUT_AddChild, LayoutHObj,
										LAYOUT_LabelColumn, PLACETEXT_RIGHT,
										LAYOUT_AddChild, gow->objects[GID_OPTS_EXPORT_SCALE] = IntegerObj,
											GA_ID, GID_OPTS_EXPORT_SCALE,
											GA_RelVerify, TRUE,
											INTEGER_Number, nsoption_int(export_scale),
											INTEGER_Minimum, 0,
											INTEGER_Maximum, 100,
											INTEGER_Arrows, TRUE,
										IntegerEnd,
										CHILD_WeightedWidth, 0,
										CHILD_Label, LabelObj,
											LABEL_Text, "%",
										LabelEnd,
									LayoutEnd,
									CHILD_Label, LabelObj,
										LABEL_Text, gadlab[GID_OPTS_EXPORT_SCALE],
									LabelEnd,
								LayoutEnd, // scaling
								CHILD_WeightedHeight, 0,
								LAYOUT_AddChild, LayoutVObj,
									LAYOUT_SpaceOuter, TRUE,
									LAYOUT_BevelStyle, BVS_GROUP, 
									LAYOUT_Label, gadlab[GRP_OPTS_APPEARANCE],
		                			LAYOUT_AddChild, gow->objects[GID_OPTS_EXPORT_NOIMAGES] = CheckBoxObj,
      	              					GA_ID, GID_OPTS_EXPORT_NOIMAGES,
         	           					GA_RelVerify, TRUE,
         	           					GA_Text, gadlab[GID_OPTS_EXPORT_NOIMAGES],
         	           					GA_Selected, nsoption_bool(suppress_images),
            	    				CheckBoxEnd,
		                			LAYOUT_AddChild, gow->objects[GID_OPTS_EXPORT_NOBKG] = CheckBoxObj,
      	              					GA_ID, GID_OPTS_EXPORT_NOBKG,
         	           					GA_RelVerify, TRUE,
         	           					GA_Text, gadlab[GID_OPTS_EXPORT_NOBKG],
         	           					GA_Selected, nsoption_bool(remove_backgrounds),
            	    				CheckBoxEnd,
		                			LAYOUT_AddChild, gow->objects[GID_OPTS_EXPORT_LOOSEN] = CheckBoxObj,
      	              					GA_ID, GID_OPTS_EXPORT_LOOSEN,
         	           					GA_RelVerify, TRUE,
         	           					GA_Text, gadlab[GID_OPTS_EXPORT_LOOSEN],
         	           					GA_Selected, nsoption_bool(enable_loosening),
            	    				CheckBoxEnd,
								LayoutEnd, // appearance
								CHILD_WeightedHeight, 0,
								LAYOUT_AddChild, LayoutVObj,
									LAYOUT_SpaceOuter, TRUE,
									LAYOUT_BevelStyle, BVS_GROUP, 
									LAYOUT_Label, gadlab[GRP_OPTS_ADVANCED],
		                			LAYOUT_AddChild, gow->objects[GID_OPTS_EXPORT_COMPRESS] = CheckBoxObj,
      	              					GA_ID, GID_OPTS_EXPORT_COMPRESS,
         	           					GA_RelVerify, TRUE,
         	           					GA_Text, gadlab[GID_OPTS_EXPORT_COMPRESS],
         	           					GA_Selected, nsoption_bool(enable_PDF_compression),
            	    				CheckBoxEnd,
		                			LAYOUT_AddChild, gow->objects[GID_OPTS_EXPORT_PASSWORD] = CheckBoxObj,
      	              					GA_ID, GID_OPTS_EXPORT_PASSWORD,
         	           					GA_RelVerify, TRUE,
										GA_Disabled, TRUE,
         	           					GA_Text, gadlab[GID_OPTS_EXPORT_PASSWORD],
         	           					GA_Selected, nsoption_bool(enable_PDF_password),
            	    				CheckBoxEnd,
								LayoutEnd, // export
								CHILD_WeightedHeight, 0,
							LayoutEnd, // page vgroup
							CHILD_WeightedHeight, 0,
						PageEnd, // page object
#endif
					End, // pagegroup
				ClickTabEnd,
                LAYOUT_AddChild, LayoutHObj,
					LAYOUT_AddChild, gow->objects[GID_OPTS_SAVE] = ButtonObj,
						GA_ID,GID_OPTS_SAVE,
						GA_Text,gadlab[GID_OPTS_SAVE],
						GA_RelVerify,TRUE,
					ButtonEnd,
					LAYOUT_AddChild, gow->objects[GID_OPTS_USE] = ButtonObj,
						GA_ID,GID_OPTS_USE,
						GA_Text,gadlab[GID_OPTS_USE],
						GA_RelVerify,TRUE,
					ButtonEnd,
					LAYOUT_AddChild, gow->objects[GID_OPTS_CANCEL] = ButtonObj,
						GA_ID,GID_OPTS_CANCEL,
						GA_Text,gadlab[GID_OPTS_CANCEL],
						GA_RelVerify,TRUE,
					ButtonEnd,
				EndGroup, // save/use/cancel
			EndGroup, // main
		EndWindow;

		gow->win = (struct Window *)RA_OpenWindow(gow->objects[OID_MAIN]);
		ami_gui_win_list_add(gow, AMINS_GUIOPTSWINDOW, &ami_guiopts_table);
	}
	ami_utf8_free(homepage_url_lc);
}

static void ami_gui_opts_use(bool save)
{
	ULONG data, id = 0;
	struct TextAttr *tattr;
	char *dot;
	bool rescan_fonts = false;
	bool old_tab_always_show;

	ami_update_pointer(gow->win, GUI_POINTER_WAIT);

	GetAttr(STRINGA_TextVal,gow->objects[GID_OPTS_HOMEPAGE],(ULONG *)&data);
	nsoption_set_charp(homepage_url, (char *)ami_to_utf8_easy((char *)data));

	GetAttr(STRINGA_TextVal,gow->objects[GID_OPTS_CONTENTLANG],(ULONG *)&data);
	nsoption_set_charp(accept_language, (char *)strdup((char *)data));

	GetAttr(GA_Selected, gow->objects[GID_OPTS_FROMLOCALE],(ULONG *)&data);
	if (data) {
		nsoption_set_bool(accept_lang_locale, true);
	} else {
		nsoption_set_bool(accept_lang_locale, false);
	}

	GetAttr(GA_Selected,gow->objects[GID_OPTS_HIDEADS],(ULONG *)&data);
	if (data) {
		nsoption_set_bool(block_advertisements, true);
	} else {
		nsoption_set_bool(block_advertisements, false);
	}

	GetAttr(INTEGER_Number,gow->objects[GID_OPTS_HISTORY],(ULONG *)&nsoption_int(expire_url));

	GetAttr(GA_Selected,gow->objects[GID_OPTS_REFERRAL],(ULONG *)&data);
	if (data) {
		nsoption_set_bool(send_referer, true);
	} else {
		nsoption_set_bool(send_referer, false);
	}

	GetAttr(GA_Selected,gow->objects[GID_OPTS_JAVASCRIPT],(ULONG *)&data);
	if (data) {
		nsoption_set_bool(enable_javascript, true);
	} else {
		nsoption_set_bool(enable_javascript, false);
	}

	ami_gui_menu_set_checked(NULL, M_JS, nsoption_bool(enable_javascript));

	GetAttr(GA_Selected,gow->objects[GID_OPTS_DONOTTRACK],(ULONG *)&data);
	if (data) {
		nsoption_set_bool(do_not_track, true);
	} else {
		nsoption_set_bool(do_not_track, false);
	}
	
	GetAttr(GA_Selected,gow->objects[GID_OPTS_FASTSCROLL],(ULONG *)&data);
	if (data) {
		nsoption_set_bool(faster_scroll, true);
	} else {
		nsoption_set_bool(faster_scroll, false);
	}

	GetAttr(RADIOBUTTON_Selected,gow->objects[GID_OPTS_SCREEN],(ULONG *)&data);
	switch(data)
	{
		case 0:
			nsoption_set_charp(pubscreen_name, NULL);
			break;

		case 1:
			nsoption_set_charp(pubscreen_name, (char *)strdup("Workbench"));
			break;

		case 2:
			GetAttr(STRINGA_TextVal,gow->objects[GID_OPTS_SCREENNAME],(ULONG *)&data);
			nsoption_set_charp(pubscreen_name, (char *)strdup((char *)data));
			break;
	}

	GetAttr(GETSCREENMODE_DisplayID, gow->objects[GID_OPTS_SCREENMODE], (ULONG *)&id);
	if(id)
	{
		char *modeid = malloc(20);
		sprintf(modeid,"0x%lx", id);
		nsoption_set_charp(screen_modeid, modeid);
	}

	GetAttr(GA_Selected,gow->objects[GID_OPTS_WIN_SIMPLE],(ULONG *)&data);
	if ((data == TRUE) && (nsoption_bool(window_simple_refresh) == false)) {
		nsoption_set_bool(window_simple_refresh, true);
		nsoption_set_int(screen_compositing, 0);
	} else if ((data == FALSE) && (nsoption_bool(window_simple_refresh) == true)) {
		nsoption_set_bool(window_simple_refresh, false);
		nsoption_set_int(screen_compositing, -1);
	}
	
	GetAttr(GETFILE_Drawer,gow->objects[GID_OPTS_THEME],(ULONG *)&data);
	nsoption_set_charp(theme, (char *)strdup((char *)data));

	GetAttr(GA_Selected,gow->objects[GID_OPTS_PTRTRUE],(ULONG *)&data);
	if (data) {
		nsoption_set_bool(truecolour_mouse_pointers, true);
	} else {
		nsoption_set_bool(truecolour_mouse_pointers, false);
	}

	GetAttr(GA_Selected,gow->objects[GID_OPTS_PTROS],(ULONG *)&data);
	if (data) {
		nsoption_set_bool(os_mouse_pointers, true);
	} else {
		nsoption_set_bool(os_mouse_pointers, false);
	}

	GetAttr(CHOOSER_Selected,gow->objects[GID_OPTS_PROXY],(ULONG *)&data);
	if(data)
	{
		nsoption_set_bool(http_proxy, true);
		nsoption_set_int(http_proxy_auth, data - 1);
	}
	else
	{
		nsoption_set_bool(http_proxy, false);
	}

	GetAttr(STRINGA_TextVal,gow->objects[GID_OPTS_PROXY_HOST],(ULONG *)&data);
	nsoption_set_charp(http_proxy_host, (char *)strdup((char *)data));

	GetAttr(INTEGER_Number,gow->objects[GID_OPTS_PROXY_PORT],(ULONG *)&nsoption_int(http_proxy_port));

	GetAttr(STRINGA_TextVal,gow->objects[GID_OPTS_PROXY_USER],(ULONG *)&data);
	nsoption_set_charp(http_proxy_auth_user, (char *)strdup((char *)data));

	GetAttr(STRINGA_TextVal,gow->objects[GID_OPTS_PROXY_PASS],(ULONG *)&data);
	nsoption_set_charp(http_proxy_auth_pass, (char *)strdup((char *)data));

	GetAttr(STRINGA_TextVal,gow->objects[GID_OPTS_PROXY_BYPASS],(ULONG *)&data);
	nsoption_set_charp(http_proxy_noproxy, (char *)strdup((char *)data));

	GetAttr(INTEGER_Number,gow->objects[GID_OPTS_FETCHMAX],(ULONG *)&nsoption_int(max_fetchers));
	GetAttr(INTEGER_Number,gow->objects[GID_OPTS_FETCHHOST],(ULONG *)&nsoption_int(max_fetchers_per_host));
	GetAttr(INTEGER_Number,gow->objects[GID_OPTS_FETCHCACHE],(ULONG *)&nsoption_int(max_cached_fetch_handles));

	GetAttr(CHOOSER_Selected,gow->objects[GID_OPTS_NATIVEBM],(ULONG *)&nsoption_int(cache_bitmaps));

	GetAttr(GA_Selected,gow->objects[GID_OPTS_SCALEQ],(ULONG *)&data);
	if (data) {
		nsoption_set_bool(scale_quality, true);
	} else {
		nsoption_set_bool(scale_quality, false);
	}

	GetAttr(CHOOSER_Selected,gow->objects[GID_OPTS_DITHERQ],(ULONG *)&nsoption_int(dither_quality));

	GetAttr(GA_Selected,gow->objects[GID_OPTS_ANIMDISABLE],(ULONG *)&data);
	if(data) { 
		nsoption_set_bool(animate_images, false);
	} else { 
		nsoption_set_bool(animate_images, true);
	}

	GetAttr(INTEGER_Number,gow->objects[GID_OPTS_DPI_Y],(ULONG *)&nsoption_int(screen_ydpi));
	ami_font_setdevicedpi(id); // id set above

	GetAttr(GETFONT_TextAttr,gow->objects[GID_OPTS_FONT_SANS],(ULONG *)&data);
	tattr = (struct TextAttr *)data;

	if((dot = strrchr(tattr->ta_Name,'.'))) *dot = '\0';
	nsoption_set_charp(font_sans, (char *)strdup((char *)tattr->ta_Name));

	GetAttr(GETFONT_TextAttr,gow->objects[GID_OPTS_FONT_SERIF],(ULONG *)&data);
	tattr = (struct TextAttr *)data;

	if((dot = strrchr(tattr->ta_Name,'.'))) *dot = '\0';
	nsoption_set_charp(font_serif, (char *)strdup((char *)tattr->ta_Name));

	GetAttr(GETFONT_TextAttr,gow->objects[GID_OPTS_FONT_MONO],(ULONG *)&data);
	tattr = (struct TextAttr *)data;

	if((dot = strrchr(tattr->ta_Name,'.'))) *dot = '\0';
	nsoption_set_charp(font_mono, (char *)strdup((char *)tattr->ta_Name));

	GetAttr(GETFONT_TextAttr,gow->objects[GID_OPTS_FONT_CURSIVE],(ULONG *)&data);
	tattr = (struct TextAttr *)data;

	if((dot = strrchr(tattr->ta_Name,'.'))) *dot = '\0';
	nsoption_set_charp(font_cursive, (char *)strdup((char *)tattr->ta_Name));

	GetAttr(GETFONT_TextAttr,gow->objects[GID_OPTS_FONT_FANTASY],(ULONG *)&data);
	tattr = (struct TextAttr *)data;

	if((dot = strrchr(tattr->ta_Name,'.'))) *dot = '\0';
	nsoption_set_charp(font_fantasy, (char *)strdup((char *)tattr->ta_Name));

	GetAttr(CHOOSER_Selected,gow->objects[GID_OPTS_FONT_DEFAULT],(ULONG *)&nsoption_int(font_default));
	nsoption_set_int(font_default, nsoption_int(font_default) + PLOT_FONT_FAMILY_SANS_SERIF);

	GetAttr(INTEGER_Number,gow->objects[GID_OPTS_FONT_SIZE],(ULONG *)&nsoption_int(font_size));
	nsoption_set_int(font_size, nsoption_int(font_size) * 10);

	GetAttr(INTEGER_Number,gow->objects[GID_OPTS_FONT_MINSIZE],(ULONG *)&nsoption_int(font_min_size));
	nsoption_set_int(font_min_size, nsoption_int(font_min_size) * 10);

	GetAttr(GA_Selected, gow->objects[GID_OPTS_FONT_ANTIALIASING], (ULONG *)&data);
	if(data) { 
		nsoption_set_bool(font_antialiasing, true);
	} else { 
		nsoption_set_bool(font_antialiasing, false);
	}

#ifndef __amigaos4__
	GetAttr(GA_Selected, gow->objects[GID_OPTS_FONT_BITMAP], (ULONG *)&data);
	ami_font_fini();

	if((nsoption_bool(bitmap_fonts) == true) && (data == false)) {
		nsoption_set_charp(font_sans, (char *)strdup("CGTriumvirate"));
		nsoption_set_charp(font_serif, (char *)strdup("CGTimes"));
		nsoption_set_charp(font_mono, (char *)strdup("LetterGothic"));
		nsoption_set_charp(font_cursive, (char *)strdup("CGTriumvirate"));
		nsoption_set_charp(font_fantasy, (char *)strdup("CGTimes"));
	}

	if(data) {
		nsoption_set_bool(bitmap_fonts, true);
	} else { 
		nsoption_set_bool(bitmap_fonts, false);
	}
	ami_font_init();
#endif

	GetAttr(INTEGER_Number,gow->objects[GID_OPTS_CACHE_MEM],(ULONG *)&nsoption_int(memory_cache_size));
	nsoption_set_int(memory_cache_size, nsoption_int(memory_cache_size) * 1048576);

	GetAttr(INTEGER_Number,gow->objects[GID_OPTS_CACHE_DISC],(ULONG *)&nsoption_uint(disc_cache_size));
	nsoption_set_uint(disc_cache_size, nsoption_uint(disc_cache_size) * 1048576);

	GetAttr(GA_Selected,gow->objects[GID_OPTS_OVERWRITE],(ULONG *)&data);
	if (data) { 
		nsoption_set_bool(ask_overwrite, true);
	} else {
		nsoption_set_bool(ask_overwrite, false);
	}

	GetAttr(GA_Selected,gow->objects[GID_OPTS_NOTIFY],(ULONG *)&data);
	if (data) {
		nsoption_set_bool(download_notify, true);
	} else {
		nsoption_set_bool(download_notify, false);
	}

	GetAttr(GETFILE_Drawer,gow->objects[GID_OPTS_DLDIR],(ULONG *)&data);
	if((nsoption_charp(download_dir) == NULL) ||
		(strcmp((char *)data, nsoption_charp(download_dir)) != 0)) {
		nsoption_set_charp(download_dir, (char *)strdup((char *)data));
		ami_file_req_free();
		ami_file_req_init();
	}

	GetAttr(GA_Selected,gow->objects[GID_OPTS_TAB_ACTIVE],(ULONG *)&data);
	if (data) {
		nsoption_set_bool(new_tab_is_active, false);
	} else {
		nsoption_set_bool(new_tab_is_active, true);
	}

	GetAttr(GA_Selected,gow->objects[GID_OPTS_TAB_LAST],(ULONG *)&data);
	if (data) {
		nsoption_set_bool(new_tab_last, true);
	} else {
		nsoption_set_bool(new_tab_last, false);
	}

	GetAttr(GA_Selected,gow->objects[GID_OPTS_TAB_2],(ULONG *)&data);
	if (data) {
		nsoption_set_bool(button_2_tab, true);
	} else {
		nsoption_set_bool(button_2_tab, false);
	}

	GetAttr(GA_Selected,gow->objects[GID_OPTS_TAB_CLOSE],(ULONG *)&data);
	if (data) {
		nsoption_set_bool(tab_close_warn, true);
	} else {
		nsoption_set_bool(tab_close_warn, false);
	}

	GetAttr(GA_Selected,gow->objects[GID_OPTS_TAB_ALWAYS],(ULONG *)&data);
	old_tab_always_show = nsoption_bool(tab_always_show);
	
	if (data) {
		nsoption_set_bool(tab_always_show, true);
	} else {
		nsoption_set_bool(tab_always_show, false);
	}

	if(old_tab_always_show != nsoption_bool(tab_always_show))
		ami_gui_tabs_toggle_all();
	
	GetAttr(CHOOSER_Selected,gow->objects[GID_OPTS_SEARCH_PROV],(ULONG *)&nsoption_int(search_provider));
	search_web_select_provider(nsoption_int(search_provider));

	GetAttr(GA_Selected,gow->objects[GID_OPTS_CLIPBOARD],(ULONG *)&data);
	if (data) {
		nsoption_set_bool(clipboard_write_utf8, true);
	} else {
		nsoption_set_bool(clipboard_write_utf8, false);
	}

	GetAttr(GA_Selected,gow->objects[GID_OPTS_SELECTMENU],(ULONG *)&data);
	if (data) {
		nsoption_set_bool(core_select_menu, false);
	} else {
		nsoption_set_bool(core_select_menu, true);
	}

	GetAttr(GA_Selected,gow->objects[GID_OPTS_STARTUP_NO_WIN],(ULONG *)&data);
	if (data) {
		nsoption_set_bool(startup_no_window, true);
	} else {
		nsoption_set_bool(startup_no_window, false);
	}

	GetAttr(GA_Selected,gow->objects[GID_OPTS_CLOSE_NO_QUIT],(ULONG *)&data);
	if (data) {
		nsoption_set_bool(close_no_quit, true);
	} else { 
		nsoption_set_bool(close_no_quit, false);
	}

	GetAttr(GA_Selected,gow->objects[GID_OPTS_DOCKY],(ULONG *)&data);
	if (data) {
		nsoption_set_bool(hide_docky_icon, false);
	} else {
		nsoption_set_bool(hide_docky_icon, true);
	}

#ifdef WITH_PDF_EXPORT
	GetAttr(INTEGER_Number,gow->objects[GID_OPTS_MARGIN_TOP],(ULONG *)&nsoption_int(margin_top));

	GetAttr(INTEGER_Number,gow->objects[GID_OPTS_MARGIN_LEFT],(ULONG *)&nsoption_int(margin_left));

	GetAttr(INTEGER_Number,gow->objects[GID_OPTS_MARGIN_BOTTOM],(ULONG *)&nsoption_int(margin_bottom));

	GetAttr(INTEGER_Number,gow->objects[GID_OPTS_MARGIN_RIGHT],(ULONG *)&nsoption_int(margin_right));

	GetAttr(INTEGER_Number,gow->objects[GID_OPTS_EXPORT_SCALE],(ULONG *)&nsoption_int(export_scale));

	GetAttr(GA_Selected,gow->objects[GID_OPTS_EXPORT_NOIMAGES],(ULONG *)&data);
	if (data) {
		nsoption_set_bool(suppress_images, true);
	} else {
		nsoption_set_bool(suppress_images, false);
	}

	GetAttr(GA_Selected,gow->objects[GID_OPTS_EXPORT_NOBKG],(ULONG *)&data);
	if (data) {
		nsoption_set_bool(remove_backgrounds, true);
	} else {
		nsoption_set_bool(remove_backgrounds, false);
	}

	GetAttr(GA_Selected,gow->objects[GID_OPTS_EXPORT_LOOSEN],(ULONG *)&data);
	if (data) {
		nsoption_set_bool(enable_loosening, true);
	} else {
		nsoption_set_bool(enable_loosening, false);
	}

	GetAttr(GA_Selected,gow->objects[GID_OPTS_EXPORT_COMPRESS],(ULONG *)&data);
	if (data) {
		nsoption_set_bool(enable_PDF_compression, true);
	} else {
		nsoption_set_bool(enable_PDF_compression, false);
	}

	GetAttr(GA_Selected,gow->objects[GID_OPTS_EXPORT_PASSWORD],(ULONG *)&data);
	if (data) {
		nsoption_set_bool(enable_PDF_password, true);
	} else {
		nsoption_set_bool(enable_PDF_password, false);
	}
#endif

	if(rescan_fonts == true) {
		ami_font_finiscanner();
		ami_font_initscanner(true, false);
	}

	if(save == true) {
		ami_nsoption_write();
		ami_font_savescanner(); /* just in case it has changed and been used only */
	}

	ami_gui_menu_set_check_toggled();
	ami_update_pointer(gow->win, GUI_POINTER_DEFAULT);
}

static void ami_gui_opts_close(void *w)
{
	DisposeObject(gow->objects[OID_MAIN]);
	ami_gui_opts_free(gow);
	ami_gui_win_list_remove(gow);
	gow = NULL;
}

static BOOL ami_gui_opts_event(void *w)
{
	/* return TRUE if window destroyed */
	ULONG result,data = 0;
	uint16 code;
	STRPTR text;

	while((result = RA_HandleInput(gow->objects[OID_MAIN],&code)) != WMHI_LASTMSG)
	{
       	switch(result & WMHI_CLASSMASK) // class
   		{
			case WMHI_CLOSEWINDOW:
				ami_gui_opts_close(gow);
				return TRUE;
			break;

			case WMHI_GADGETHELP:
				if((result & WMHI_GADGETMASK) == 0) {
					/* Pointer not over our window */
					ami_help_open(AMI_HELP_MAIN, ami_gui_get_screen());
				} else {
					/* TODO: Make this sensitive to the tab the user is currently on */
					ami_help_open(AMI_HELP_PREFS, ami_gui_get_screen());
				}
			break;
			
			case WMHI_GADGETUP:
				switch(result & WMHI_GADGETMASK)
				{
					case GID_OPTS_SAVE:
						ami_gui_opts_use(true);
						ami_gui_opts_close(gow);
						return TRUE;
					break;

					case GID_OPTS_USE:
						ami_gui_opts_use(false);
						// fall through

					case GID_OPTS_CANCEL:
						ami_gui_opts_close(gow);
						return TRUE;
					break;

					case GID_OPTS_HOMEPAGE_DEFAULT:
						RefreshSetGadgetAttrs((struct Gadget *)gow->objects[GID_OPTS_HOMEPAGE],
							gow->win,NULL,STRINGA_TextVal,NETSURF_HOMEPAGE,
							TAG_DONE);
					break;

					case GID_OPTS_HOMEPAGE_CURRENT:
						if(ami_gui_get_active_gw()) RefreshSetGadgetAttrs((struct Gadget *)gow->objects[GID_OPTS_HOMEPAGE],
							gow->win, NULL, STRINGA_TextVal,
							nsurl_access(browser_window_access_url(ami_gui_get_browser_window(ami_gui_get_active_gw()))), TAG_DONE);
					break;

					case GID_OPTS_HOMEPAGE_BLANK:
						RefreshSetGadgetAttrs((struct Gadget *)gow->objects[GID_OPTS_HOMEPAGE],
							gow->win, NULL, STRINGA_TextVal,
							"about:blank", TAG_DONE);
					break;

					case GID_OPTS_FROMLOCALE:
						RefreshSetGadgetAttrs((struct Gadget *)gow->objects[GID_OPTS_CONTENTLANG],
							gow->win, NULL, GA_Disabled, code, TAG_DONE);

						if(code && (text = ami_locale_langs(NULL)))
						{
							RefreshSetGadgetAttrs((struct Gadget *)gow->objects[GID_OPTS_CONTENTLANG],
								gow->win, NULL, STRINGA_TextVal, text, TAG_DONE);
							FreeVec(text);
						}
					break;

					case GID_OPTS_SCREEN:
						GetAttr(RADIOBUTTON_Selected,gow->objects[GID_OPTS_SCREEN],(ULONG *)&data);
						switch(data)
						{
							case 0:
								RefreshSetGadgetAttrs((struct Gadget *)gow->objects[GID_OPTS_SCREENMODE],
								gow->win,NULL, GA_Disabled, FALSE, TAG_DONE);
								RefreshSetGadgetAttrs((struct Gadget *)gow->objects[GID_OPTS_SCREENNAME],
								gow->win,NULL, GA_Disabled, TRUE, TAG_DONE);
							break;

							case 1:
								RefreshSetGadgetAttrs((struct Gadget *)gow->objects[GID_OPTS_SCREENMODE],
								gow->win,NULL, GA_Disabled, TRUE, TAG_DONE);
								RefreshSetGadgetAttrs((struct Gadget *)gow->objects[GID_OPTS_SCREENNAME],
								gow->win,NULL, GA_Disabled, TRUE, TAG_DONE);
							break;

							case 2:
								RefreshSetGadgetAttrs((struct Gadget *)gow->objects[GID_OPTS_SCREENMODE],
								gow->win,NULL, GA_Disabled, TRUE, TAG_DONE);
								RefreshSetGadgetAttrs((struct Gadget *)gow->objects[GID_OPTS_SCREENNAME],
								gow->win,NULL, GA_Disabled, FALSE, TAG_DONE);
							break;
						}
					break;

					case GID_OPTS_SCREENMODE:
						IDoMethod(gow->objects[GID_OPTS_SCREENMODE],
						GSM_REQUEST,gow->win);
					break;

					case GID_OPTS_THEME:
						IDoMethod(gow->objects[GID_OPTS_THEME],
						GFILE_REQUEST,gow->win);
					break;

					case GID_OPTS_PROXY:
						GetAttr(CHOOSER_Selected,gow->objects[GID_OPTS_PROXY],(ULONG *)&data);
						switch(data)
						{
							case 0:
								RefreshSetGadgetAttrs((struct Gadget *)gow->objects[GID_OPTS_PROXY_HOST],
								gow->win,NULL, GA_Disabled, TRUE, TAG_DONE);
								RefreshSetGadgetAttrs((struct Gadget *)gow->objects[GID_OPTS_PROXY_PORT],
								gow->win,NULL, GA_Disabled, TRUE, TAG_DONE);

								RefreshSetGadgetAttrs((struct Gadget *)gow->objects[GID_OPTS_PROXY_USER],
								gow->win,NULL, GA_Disabled, TRUE, TAG_DONE);
								RefreshSetGadgetAttrs((struct Gadget *)gow->objects[GID_OPTS_PROXY_PASS],
								gow->win,NULL, GA_Disabled, TRUE, TAG_DONE);
								RefreshSetGadgetAttrs((struct Gadget *)gow->objects[GID_OPTS_PROXY_BYPASS],
								gow->win,NULL, GA_Disabled, TRUE, TAG_DONE);
							break;
							case 1:
								RefreshSetGadgetAttrs((struct Gadget *)gow->objects[GID_OPTS_PROXY_HOST],
								gow->win,NULL, GA_Disabled, FALSE, TAG_DONE);
								RefreshSetGadgetAttrs((struct Gadget *)gow->objects[GID_OPTS_PROXY_PORT],
								gow->win,NULL, GA_Disabled, FALSE, TAG_DONE);

								RefreshSetGadgetAttrs((struct Gadget *)gow->objects[GID_OPTS_PROXY_USER],
								gow->win,NULL, GA_Disabled, TRUE, TAG_DONE);
								RefreshSetGadgetAttrs((struct Gadget *)gow->objects[GID_OPTS_PROXY_PASS],
								gow->win,NULL, GA_Disabled, TRUE, TAG_DONE);
								RefreshSetGadgetAttrs((struct Gadget *)gow->objects[GID_OPTS_PROXY_BYPASS],
								gow->win,NULL, GA_Disabled, FALSE, TAG_DONE);
							break;

							case 2:
							case 3:
								RefreshSetGadgetAttrs((struct Gadget *)gow->objects[GID_OPTS_PROXY_HOST],
								gow->win,NULL, GA_Disabled, FALSE, TAG_DONE);
								RefreshSetGadgetAttrs((struct Gadget *)gow->objects[GID_OPTS_PROXY_PORT],
								gow->win,NULL, GA_Disabled, FALSE, TAG_DONE);

								RefreshSetGadgetAttrs((struct Gadget *)gow->objects[GID_OPTS_PROXY_USER],
								gow->win,NULL, GA_Disabled, FALSE, TAG_DONE);
								RefreshSetGadgetAttrs((struct Gadget *)gow->objects[GID_OPTS_PROXY_PASS],
								gow->win,NULL, GA_Disabled, FALSE, TAG_DONE);
								RefreshSetGadgetAttrs((struct Gadget *)gow->objects[GID_OPTS_PROXY_BYPASS],
								gow->win,NULL, GA_Disabled, FALSE, TAG_DONE);
							break;
						}
					break;

					case GID_OPTS_ANIMDISABLE:
					break;

					case GID_OPTS_FONT_SANS:
						IDoMethod(gow->objects[GID_OPTS_FONT_SANS],
						GFONT_REQUEST,gow->win);
					break;

					case GID_OPTS_FONT_SERIF:
						IDoMethod(gow->objects[GID_OPTS_FONT_SERIF],
						GFONT_REQUEST,gow->win);
					break;

					case GID_OPTS_FONT_MONO:
						IDoMethod(gow->objects[GID_OPTS_FONT_MONO],
						GFONT_REQUEST,gow->win);
					break;

					case GID_OPTS_FONT_CURSIVE:
						IDoMethod(gow->objects[GID_OPTS_FONT_CURSIVE],
						GFONT_REQUEST,gow->win);
					break;

					case GID_OPTS_FONT_FANTASY:
						IDoMethod(gow->objects[GID_OPTS_FONT_FANTASY],
						GFONT_REQUEST,gow->win);
					break;
#ifndef __amigaos4__
					case GID_OPTS_FONT_BITMAP:
						RefreshSetGadgetAttrs((struct Gadget *)gow->objects[GID_OPTS_DPI_Y],
							gow->win, NULL, GA_Disabled, code, TAG_DONE);
					break;
#endif
					case GID_OPTS_DLDIR:
						IDoMethod(gow->objects[GID_OPTS_DLDIR],
						GFILE_REQUEST,gow->win);
					break;
				}
			break;
		}
	}
	return FALSE;
}

struct List *ami_gui_opts_websearch(void)
{
	struct List *list;
	struct Node *node;
	const char *name;
	int iter;

	list = malloc(sizeof(struct List));
	NewList(list);

	if (nsoption_charp(search_engines_file) == NULL) return list;

	for (iter = search_web_iterate_providers(0, &name);
		iter != -1;
		iter = search_web_iterate_providers(iter, &name)) {
			node = AllocChooserNode(CNA_Text, name, TAG_DONE);
			AddTail(list, node);
	}

	return list;
}

void ami_gui_opts_websearch_free(struct List *websearchlist)
{
	struct Node *node;
	struct Node *nnode;

	if(websearchlist == NULL) return;
	if(IsListEmpty(websearchlist)) return;
	node = GetHead(websearchlist);

	do {
		nnode = GetSucc(node);
		Remove(node);
		FreeChooserNode(node);
	} while((node = nnode));

	free(websearchlist);
}








netsurf-vince/pdf/frontends/amiga/gui_options.h

/*
 * Copyright 2009 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef AMIGA_GUI_OPTIONS_H
#define AMIGA_GUI_OPTIONS_H
/* Prefs GUI control */
void ami_gui_opts_open(void);

/* Web search list */
struct List *ami_gui_opts_websearch(void);
void ami_gui_opts_websearch_free(struct List *websearchlist);
#endif








netsurf-vince/pdf/frontends/amiga/hash/xxhash.c

/*
xxHash - Fast Hash algorithm
Copyright (C) 2012-2015, Yann Collet

BSD 2-Clause License (http://www.opensource.org/licenses/bsd-license.php)

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are
met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.
* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following disclaimer
in the documentation and/or other materials provided with the
distribution.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

You can contact the author at :
- xxHash source repository : https://github.com/Cyan4973/xxHash
*/


/**************************************
*  Tuning parameters
**************************************/
/* XXH_FORCE_MEMORY_ACCESS
 * By default, access to unaligned memory is controlled by `memcpy()`, which is safe and portable.
 * Unfortunately, on some target/compiler combinations, the generated assembly is sub-optimal.
 * The below switch allow to select different access method for improved performance.
 * Method 0 (default) : use `memcpy()`. Safe and portable.
 * Method 1 : `__packed` statement. It depends on compiler extension (ie, not portable).
 *            This method is safe if your compiler supports it, and *generally* as fast or faster than `memcpy`.
 * Method 2 : direct access. This method is portable but violate C standard.
 *            It can generate buggy code on targets which generate assembly depending on alignment.
 *            But in some circumstances, it's the only known way to get the most performance (ie GCC + ARMv6)
 * See http://stackoverflow.com/a/32095106/646947 for details.
 * Prefer these methods in priority order (0 > 1 > 2)
 */
#ifndef XXH_FORCE_MEMORY_ACCESS   /* can be defined externally, on command line for example */
#  if defined(__GNUC__) && ( defined(__ARM_ARCH_6__) || defined(__ARM_ARCH_6J__) || defined(__ARM_ARCH_6K__) || defined(__ARM_ARCH_6Z__) || defined(__ARM_ARCH_6ZK__) || defined(__ARM_ARCH_6T2__) )
#    define XXH_FORCE_MEMORY_ACCESS 2
#  elif defined(__INTEL_COMPILER) || \
  (defined(__GNUC__) && ( defined(__ARM_ARCH_7__) || defined(__ARM_ARCH_7A__) || defined(__ARM_ARCH_7R__) || defined(__ARM_ARCH_7M__) || defined(__ARM_ARCH_7S__) ))
#    define XXH_FORCE_MEMORY_ACCESS 1
#  endif
#endif

/* XXH_ACCEPT_NULL_INPUT_POINTER :
 * If the input pointer is a null pointer, xxHash default behavior is to trigger a memory access error, since it is a bad pointer.
 * When this option is enabled, xxHash output for null input pointers will be the same as a null-length input.
 * By default, this option is disabled. To enable it, uncomment below define :
 */
/* #define XXH_ACCEPT_NULL_INPUT_POINTER 1 */

/* XXH_FORCE_NATIVE_FORMAT :
 * By default, xxHash library provides endian-independant Hash values, based on little-endian convention.
 * Results are therefore identical for little-endian and big-endian CPU.
 * This comes at a performance cost for big-endian CPU, since some swapping is required to emulate little-endian format.
 * Should endian-independance be of no importance for your application, you may set the #define below to 1,
 * to improve speed for Big-endian CPU.
 * This option has no impact on Little_Endian CPU.
 */
#define XXH_FORCE_NATIVE_FORMAT 1

/* XXH_USELESS_ALIGN_BRANCH :
 * This is a minor performance trick, only useful with lots of very small keys.
 * It means : don't make a test between aligned/unaligned, because performance will be the same.
 * It saves one initial branch per hash.
 */
#if defined(__i386) || defined(_M_IX86) || defined(__x86_64__) || defined(_M_X64)
#  define XXH_USELESS_ALIGN_BRANCH 1
#endif


/**************************************
*  Compiler Specific Options
***************************************/
#ifdef _MSC_VER    /* Visual Studio */
#  pragma warning(disable : 4127)      /* disable: C4127: conditional expression is constant */
#  define FORCE_INLINE static __forceinline
#else
#  if defined (__STDC_VERSION__) && __STDC_VERSION__ >= 199901L   /* C99 */
#    ifdef __GNUC__
#      define FORCE_INLINE static inline __attribute__((always_inline))
#    else
#      define FORCE_INLINE static inline
#    endif
#  else
#    define FORCE_INLINE static
#  endif /* __STDC_VERSION__ */
#endif


/**************************************
*  Includes & Memory related functions
***************************************/
#include "xxhash.h"
/* Modify the local functions below should you wish to use some other memory routines */
/* for malloc(), free() */
#include <stdlib.h>
static void* XXH_malloc(size_t s) { return malloc(s); }
static void  XXH_free  (void* p)  { free(p); }
/* for memcpy() */
#include <string.h>
static void* XXH_memcpy(void* dest, const void* src, size_t size) { return memcpy(dest,src,size); }


/**************************************
*  Basic Types
***************************************/
#if defined (__STDC_VERSION__) && __STDC_VERSION__ >= 199901L   /* C99 */
# include <stdint.h>
  typedef uint8_t  BYTE;
  typedef uint16_t U16;
  typedef uint32_t U32;
  typedef  int32_t S32;
  typedef uint64_t U64;
#else
  typedef unsigned char      BYTE;
  typedef unsigned short     U16;
  typedef unsigned int       U32;
  typedef   signed int       S32;
  typedef unsigned long long U64;
#endif


#if (defined(XXH_FORCE_MEMORY_ACCESS) && (XXH_FORCE_MEMORY_ACCESS==2))

/* Force direct memory access. Only works on CPU which support unaligned memory access in hardware */
static U32 XXH_read32(const void* memPtr) { return *(const U32*) memPtr; }
static U64 XXH_read64(const void* memPtr) { return *(const U64*) memPtr; }

#elif (defined(XXH_FORCE_MEMORY_ACCESS) && (XXH_FORCE_MEMORY_ACCESS==1))

/* __pack instructions are safer, but compiler specific, hence potentially problematic for some compilers */
/* currently only defined for gcc and icc */
typedef union { U32 u32; U64 u64; } __attribute__((packed)) unalign;

static U32 XXH_read32(const void* ptr) { return ((const unalign*)ptr)->u32; }
static U64 XXH_read64(const void* ptr) { return ((const unalign*)ptr)->u64; }

#else

/* portable and safe solution. Generally efficient.
 * see : http://stackoverflow.com/a/32095106/646947
 */

static U32 XXH_read32(const void* memPtr)
{
    U32 val;
    memcpy(&val, memPtr, sizeof(val));
    return val;
}

static U64 XXH_read64(const void* memPtr)
{
    U64 val;
    memcpy(&val, memPtr, sizeof(val));
    return val;
}

#endif // XXH_FORCE_DIRECT_MEMORY_ACCESS


/******************************************
*  Compiler-specific Functions and Macros
******************************************/
#define GCC_VERSION (__GNUC__ * 100 + __GNUC_MINOR__)

/* Note : although _rotl exists for minGW (GCC under windows), performance seems poor */
#if defined(_MSC_VER)
#  define XXH_rotl32(x,r) _rotl(x,r)
#  define XXH_rotl64(x,r) _rotl64(x,r)
#else
#  define XXH_rotl32(x,r) ((x << r) | (x >> (32 - r)))
#  define XXH_rotl64(x,r) ((x << r) | (x >> (64 - r)))
#endif

#if defined(_MSC_VER)     /* Visual Studio */
#  define XXH_swap32 _byteswap_ulong
#  define XXH_swap64 _byteswap_uint64
#elif GCC_VERSION >= 403
#  define XXH_swap32 __builtin_bswap32
#  define XXH_swap64 __builtin_bswap64
#else
static U32 XXH_swap32 (U32 x)
{
    return  ((x << 24) & 0xff000000 ) |
            ((x <<  8) & 0x00ff0000 ) |
            ((x >>  8) & 0x0000ff00 ) |
            ((x >> 24) & 0x000000ff );
}
static U64 XXH_swap64 (U64 x)
{
    return  ((x << 56) & 0xff00000000000000ULL) |
            ((x << 40) & 0x00ff000000000000ULL) |
            ((x << 24) & 0x0000ff0000000000ULL) |
            ((x << 8)  & 0x000000ff00000000ULL) |
            ((x >> 8)  & 0x00000000ff000000ULL) |
            ((x >> 24) & 0x0000000000ff0000ULL) |
            ((x >> 40) & 0x000000000000ff00ULL) |
            ((x >> 56) & 0x00000000000000ffULL);
}
#endif


/***************************************
*  Architecture Macros
***************************************/
typedef enum { XXH_bigEndian=0, XXH_littleEndian=1 } XXH_endianess;

/* XXH_CPU_LITTLE_ENDIAN can be defined externally, for example one the compiler command line */
#ifndef XXH_CPU_LITTLE_ENDIAN
    static const int one = 1;
#   define XXH_CPU_LITTLE_ENDIAN   (*(const char*)(&one))
#endif


/*****************************
*  Memory reads
*****************************/
typedef enum { XXH_aligned, XXH_unaligned } XXH_alignment;

FORCE_INLINE U32 XXH_readLE32_align(const void* ptr, XXH_endianess endian, XXH_alignment align)
{
    if (align==XXH_unaligned)
        return endian==XXH_littleEndian ? XXH_read32(ptr) : XXH_swap32(XXH_read32(ptr));
    else
        return endian==XXH_littleEndian ? *(const U32*)ptr : XXH_swap32(*(const U32*)ptr);
}

FORCE_INLINE U32 XXH_readLE32(const void* ptr, XXH_endianess endian)
{
    return XXH_readLE32_align(ptr, endian, XXH_unaligned);
}

FORCE_INLINE U64 XXH_readLE64_align(const void* ptr, XXH_endianess endian, XXH_alignment align)
{
    if (align==XXH_unaligned)
        return endian==XXH_littleEndian ? XXH_read64(ptr) : XXH_swap64(XXH_read64(ptr));
    else
        return endian==XXH_littleEndian ? *(const U64*)ptr : XXH_swap64(*(const U64*)ptr);
}

FORCE_INLINE U64 XXH_readLE64(const void* ptr, XXH_endianess endian)
{
    return XXH_readLE64_align(ptr, endian, XXH_unaligned);
}


/***************************************
*  Macros
***************************************/
#define XXH_STATIC_ASSERT(c)   { enum { XXH_static_assert = 1/(!!(c)) }; }    /* use only *after* variable declarations */


/***************************************
*  Constants
***************************************/
#define PRIME32_1   2654435761U
#define PRIME32_2   2246822519U
#define PRIME32_3   3266489917U
#define PRIME32_4    668265263U
#define PRIME32_5    374761393U

#define PRIME64_1 11400714785074694791ULL
#define PRIME64_2 14029467366897019727ULL
#define PRIME64_3  1609587929392839161ULL
#define PRIME64_4  9650029242287828579ULL
#define PRIME64_5  2870177450012600261ULL


/*****************************
*  Simple Hash Functions
*****************************/
FORCE_INLINE U32 XXH32_endian_align(const void* input, size_t len, U32 seed, XXH_endianess endian, XXH_alignment align)
{
    const BYTE* p = (const BYTE*)input;
    const BYTE* bEnd = p + len;
    U32 h32;
#define XXH_get32bits(p) XXH_readLE32_align(p, endian, align)

#ifdef XXH_ACCEPT_NULL_INPUT_POINTER
    if (p==NULL)
    {
        len=0;
        bEnd=p=(const BYTE*)(size_t)16;
    }
#endif

    if (len>=16)
    {
        const BYTE* const limit = bEnd - 16;
        U32 v1 = seed + PRIME32_1 + PRIME32_2;
        U32 v2 = seed + PRIME32_2;
        U32 v3 = seed + 0;
        U32 v4 = seed - PRIME32_1;

        do
        {
            v1 += XXH_get32bits(p) * PRIME32_2;
            v1 = XXH_rotl32(v1, 13);
            v1 *= PRIME32_1;
            p+=4;
            v2 += XXH_get32bits(p) * PRIME32_2;
            v2 = XXH_rotl32(v2, 13);
            v2 *= PRIME32_1;
            p+=4;
            v3 += XXH_get32bits(p) * PRIME32_2;
            v3 = XXH_rotl32(v3, 13);
            v3 *= PRIME32_1;
            p+=4;
            v4 += XXH_get32bits(p) * PRIME32_2;
            v4 = XXH_rotl32(v4, 13);
            v4 *= PRIME32_1;
            p+=4;
        }
        while (p<=limit);

        h32 = XXH_rotl32(v1, 1) + XXH_rotl32(v2, 7) + XXH_rotl32(v3, 12) + XXH_rotl32(v4, 18);
    }
    else
    {
        h32  = seed + PRIME32_5;
    }

    h32 += (U32) len;

    while (p+4<=bEnd)
    {
        h32 += XXH_get32bits(p) * PRIME32_3;
        h32  = XXH_rotl32(h32, 17) * PRIME32_4 ;
        p+=4;
    }

    while (p<bEnd)
    {
        h32 += (*p) * PRIME32_5;
        h32 = XXH_rotl32(h32, 11) * PRIME32_1 ;
        p++;
    }

    h32 ^= h32 >> 15;
    h32 *= PRIME32_2;
    h32 ^= h32 >> 13;
    h32 *= PRIME32_3;
    h32 ^= h32 >> 16;

    return h32;
}


unsigned int XXH32 (const void* input, size_t len, unsigned int seed)
{
#if 0
    /* Simple version, good for code maintenance, but unfortunately slow for small inputs */
    XXH32_state_t state;
    XXH32_reset(&state, seed);
    XXH32_update(&state, input, len);
    return XXH32_digest(&state);
#else
    XXH_endianess endian_detected = (XXH_endianess)XXH_CPU_LITTLE_ENDIAN;

#  if !defined(XXH_USELESS_ALIGN_BRANCH)
    if ((((size_t)input) & 3) == 0)   /* Input is 4-bytes aligned, leverage the speed benefit */
    {
        if ((endian_detected==XXH_littleEndian) || XXH_FORCE_NATIVE_FORMAT)
            return XXH32_endian_align(input, len, seed, XXH_littleEndian, XXH_aligned);
        else
            return XXH32_endian_align(input, len, seed, XXH_bigEndian, XXH_aligned);
    }
#  endif

    if ((endian_detected==XXH_littleEndian) || XXH_FORCE_NATIVE_FORMAT)
        return XXH32_endian_align(input, len, seed, XXH_littleEndian, XXH_unaligned);
    else
        return XXH32_endian_align(input, len, seed, XXH_bigEndian, XXH_unaligned);
#endif
}

FORCE_INLINE U64 XXH64_endian_align(const void* input, size_t len, U64 seed, XXH_endianess endian, XXH_alignment align)
{
    const BYTE* p = (const BYTE*)input;
    const BYTE* bEnd = p + len;
    U64 h64;
#define XXH_get64bits(p) XXH_readLE64_align(p, endian, align)

#ifdef XXH_ACCEPT_NULL_INPUT_POINTER
    if (p==NULL)
    {
        len=0;
        bEnd=p=(const BYTE*)(size_t)32;
    }
#endif

    if (len>=32)
    {
        const BYTE* const limit = bEnd - 32;
        U64 v1 = seed + PRIME64_1 + PRIME64_2;
        U64 v2 = seed + PRIME64_2;
        U64 v3 = seed + 0;
        U64 v4 = seed - PRIME64_1;

        do
        {
            v1 += XXH_get64bits(p) * PRIME64_2;
            p+=8;
            v1 = XXH_rotl64(v1, 31);
            v1 *= PRIME64_1;
            v2 += XXH_get64bits(p) * PRIME64_2;
            p+=8;
            v2 = XXH_rotl64(v2, 31);
            v2 *= PRIME64_1;
            v3 += XXH_get64bits(p) * PRIME64_2;
            p+=8;
            v3 = XXH_rotl64(v3, 31);
            v3 *= PRIME64_1;
            v4 += XXH_get64bits(p) * PRIME64_2;
            p+=8;
            v4 = XXH_rotl64(v4, 31);
            v4 *= PRIME64_1;
        }
        while (p<=limit);

        h64 = XXH_rotl64(v1, 1) + XXH_rotl64(v2, 7) + XXH_rotl64(v3, 12) + XXH_rotl64(v4, 18);

        v1 *= PRIME64_2;
        v1 = XXH_rotl64(v1, 31);
        v1 *= PRIME64_1;
        h64 ^= v1;
        h64 = h64 * PRIME64_1 + PRIME64_4;

        v2 *= PRIME64_2;
        v2 = XXH_rotl64(v2, 31);
        v2 *= PRIME64_1;
        h64 ^= v2;
        h64 = h64 * PRIME64_1 + PRIME64_4;

        v3 *= PRIME64_2;
        v3 = XXH_rotl64(v3, 31);
        v3 *= PRIME64_1;
        h64 ^= v3;
        h64 = h64 * PRIME64_1 + PRIME64_4;

        v4 *= PRIME64_2;
        v4 = XXH_rotl64(v4, 31);
        v4 *= PRIME64_1;
        h64 ^= v4;
        h64 = h64 * PRIME64_1 + PRIME64_4;
    }
    else
    {
        h64  = seed + PRIME64_5;
    }

    h64 += (U64) len;

    while (p+8<=bEnd)
    {
        U64 k1 = XXH_get64bits(p);
        k1 *= PRIME64_2;
        k1 = XXH_rotl64(k1,31);
        k1 *= PRIME64_1;
        h64 ^= k1;
        h64 = XXH_rotl64(h64,27) * PRIME64_1 + PRIME64_4;
        p+=8;
    }

    if (p+4<=bEnd)
    {
        h64 ^= (U64)(XXH_get32bits(p)) * PRIME64_1;
        h64 = XXH_rotl64(h64, 23) * PRIME64_2 + PRIME64_3;
        p+=4;
    }

    while (p<bEnd)
    {
        h64 ^= (*p) * PRIME64_5;
        h64 = XXH_rotl64(h64, 11) * PRIME64_1;
        p++;
    }

    h64 ^= h64 >> 33;
    h64 *= PRIME64_2;
    h64 ^= h64 >> 29;
    h64 *= PRIME64_3;
    h64 ^= h64 >> 32;

    return h64;
}


unsigned long long XXH64 (const void* input, size_t len, unsigned long long seed)
{
#if 0
    /* Simple version, good for code maintenance, but unfortunately slow for small inputs */
    XXH64_state_t state;
    XXH64_reset(&state, seed);
    XXH64_update(&state, input, len);
    return XXH64_digest(&state);
#else
    XXH_endianess endian_detected = (XXH_endianess)XXH_CPU_LITTLE_ENDIAN;

#  if !defined(XXH_USELESS_ALIGN_BRANCH)
    if ((((size_t)input) & 7)==0)   /* Input is aligned, let's leverage the speed advantage */
    {
        if ((endian_detected==XXH_littleEndian) || XXH_FORCE_NATIVE_FORMAT)
            return XXH64_endian_align(input, len, seed, XXH_littleEndian, XXH_aligned);
        else
            return XXH64_endian_align(input, len, seed, XXH_bigEndian, XXH_aligned);
    }
#  endif

    if ((endian_detected==XXH_littleEndian) || XXH_FORCE_NATIVE_FORMAT)
        return XXH64_endian_align(input, len, seed, XXH_littleEndian, XXH_unaligned);
    else
        return XXH64_endian_align(input, len, seed, XXH_bigEndian, XXH_unaligned);
#endif
}

/****************************************************
*  Advanced Hash Functions
****************************************************/

/*** Allocation ***/
typedef struct
{
    U64 total_len;
    U32 seed;
    U32 v1;
    U32 v2;
    U32 v3;
    U32 v4;
    U32 mem32[4];   /* defined as U32 for alignment */
    U32 memsize;
} XXH_istate32_t;

typedef struct
{
    U64 total_len;
    U64 seed;
    U64 v1;
    U64 v2;
    U64 v3;
    U64 v4;
    U64 mem64[4];   /* defined as U64 for alignment */
    U32 memsize;
} XXH_istate64_t;


XXH32_state_t* XXH32_createState(void)
{
    XXH_STATIC_ASSERT(sizeof(XXH32_state_t) >= sizeof(XXH_istate32_t));   /* A compilation error here means XXH32_state_t is not large enough */
    return (XXH32_state_t*)XXH_malloc(sizeof(XXH32_state_t));
}
XXH_errorcode XXH32_freeState(XXH32_state_t* statePtr)
{
    XXH_free(statePtr);
    return XXH_OK;
}

XXH64_state_t* XXH64_createState(void)
{
    XXH_STATIC_ASSERT(sizeof(XXH64_state_t) >= sizeof(XXH_istate64_t));   /* A compilation error here means XXH64_state_t is not large enough */
    return (XXH64_state_t*)XXH_malloc(sizeof(XXH64_state_t));
}
XXH_errorcode XXH64_freeState(XXH64_state_t* statePtr)
{
    XXH_free(statePtr);
    return XXH_OK;
}


/*** Hash feed ***/

XXH_errorcode XXH32_reset(XXH32_state_t* state_in, unsigned int seed)
{
    XXH_istate32_t* state = (XXH_istate32_t*) state_in;
    state->seed = seed;
    state->v1 = seed + PRIME32_1 + PRIME32_2;
    state->v2 = seed + PRIME32_2;
    state->v3 = seed + 0;
    state->v4 = seed - PRIME32_1;
    state->total_len = 0;
    state->memsize = 0;
    return XXH_OK;
}

XXH_errorcode XXH64_reset(XXH64_state_t* state_in, unsigned long long seed)
{
    XXH_istate64_t* state = (XXH_istate64_t*) state_in;
    state->seed = seed;
    state->v1 = seed + PRIME64_1 + PRIME64_2;
    state->v2 = seed + PRIME64_2;
    state->v3 = seed + 0;
    state->v4 = seed - PRIME64_1;
    state->total_len = 0;
    state->memsize = 0;
    return XXH_OK;
}


FORCE_INLINE XXH_errorcode XXH32_update_endian (XXH32_state_t* state_in, const void* input, size_t len, XXH_endianess endian)
{
    XXH_istate32_t* state = (XXH_istate32_t *) state_in;
    const BYTE* p = (const BYTE*)input;
    const BYTE* const bEnd = p + len;

#ifdef XXH_ACCEPT_NULL_INPUT_POINTER
    if (input==NULL) return XXH_ERROR;
#endif

    state->total_len += len;

    if (state->memsize + len < 16)   /* fill in tmp buffer */
    {
        XXH_memcpy((BYTE*)(state->mem32) + state->memsize, input, len);
        state->memsize += (U32)len;
        return XXH_OK;
    }

    if (state->memsize)   /* some data left from previous update */
    {
        XXH_memcpy((BYTE*)(state->mem32) + state->memsize, input, 16-state->memsize);
        {
            const U32* p32 = state->mem32;
            state->v1 += XXH_readLE32(p32, endian) * PRIME32_2;
            state->v1 = XXH_rotl32(state->v1, 13);
            state->v1 *= PRIME32_1;
            p32++;
            state->v2 += XXH_readLE32(p32, endian) * PRIME32_2;
            state->v2 = XXH_rotl32(state->v2, 13);
            state->v2 *= PRIME32_1;
            p32++;
            state->v3 += XXH_readLE32(p32, endian) * PRIME32_2;
            state->v3 = XXH_rotl32(state->v3, 13);
            state->v3 *= PRIME32_1;
            p32++;
            state->v4 += XXH_readLE32(p32, endian) * PRIME32_2;
            state->v4 = XXH_rotl32(state->v4, 13);
            state->v4 *= PRIME32_1;
            p32++;
        }
        p += 16-state->memsize;
        state->memsize = 0;
    }

    if (p <= bEnd-16)
    {
        const BYTE* const limit = bEnd - 16;
        U32 v1 = state->v1;
        U32 v2 = state->v2;
        U32 v3 = state->v3;
        U32 v4 = state->v4;

        do
        {
            v1 += XXH_readLE32(p, endian) * PRIME32_2;
            v1 = XXH_rotl32(v1, 13);
            v1 *= PRIME32_1;
            p+=4;
            v2 += XXH_readLE32(p, endian) * PRIME32_2;
            v2 = XXH_rotl32(v2, 13);
            v2 *= PRIME32_1;
            p+=4;
            v3 += XXH_readLE32(p, endian) * PRIME32_2;
            v3 = XXH_rotl32(v3, 13);
            v3 *= PRIME32_1;
            p+=4;
            v4 += XXH_readLE32(p, endian) * PRIME32_2;
            v4 = XXH_rotl32(v4, 13);
            v4 *= PRIME32_1;
            p+=4;
        }
        while (p<=limit);

        state->v1 = v1;
        state->v2 = v2;
        state->v3 = v3;
        state->v4 = v4;
    }

    if (p < bEnd)
    {
        XXH_memcpy(state->mem32, p, bEnd-p);
        state->memsize = (int)(bEnd-p);
    }

    return XXH_OK;
}

XXH_errorcode XXH32_update (XXH32_state_t* state_in, const void* input, size_t len)
{
    XXH_endianess endian_detected = (XXH_endianess)XXH_CPU_LITTLE_ENDIAN;

    if ((endian_detected==XXH_littleEndian) || XXH_FORCE_NATIVE_FORMAT)
        return XXH32_update_endian(state_in, input, len, XXH_littleEndian);
    else
        return XXH32_update_endian(state_in, input, len, XXH_bigEndian);
}



FORCE_INLINE U32 XXH32_digest_endian (const XXH32_state_t* state_in, XXH_endianess endian)
{
    const XXH_istate32_t* state = (const XXH_istate32_t*) state_in;
    const BYTE * p = (const BYTE*)state->mem32;
    const BYTE* bEnd = (const BYTE*)(state->mem32) + state->memsize;
    U32 h32;

    if (state->total_len >= 16)
    {
        h32 = XXH_rotl32(state->v1, 1) + XXH_rotl32(state->v2, 7) + XXH_rotl32(state->v3, 12) + XXH_rotl32(state->v4, 18);
    }
    else
    {
        h32  = state->seed + PRIME32_5;
    }

    h32 += (U32) state->total_len;

    while (p+4<=bEnd)
    {
        h32 += XXH_readLE32(p, endian) * PRIME32_3;
        h32  = XXH_rotl32(h32, 17) * PRIME32_4;
        p+=4;
    }

    while (p<bEnd)
    {
        h32 += (*p) * PRIME32_5;
        h32 = XXH_rotl32(h32, 11) * PRIME32_1;
        p++;
    }

    h32 ^= h32 >> 15;
    h32 *= PRIME32_2;
    h32 ^= h32 >> 13;
    h32 *= PRIME32_3;
    h32 ^= h32 >> 16;

    return h32;
}


unsigned int XXH32_digest (const XXH32_state_t* state_in)
{
    XXH_endianess endian_detected = (XXH_endianess)XXH_CPU_LITTLE_ENDIAN;

    if ((endian_detected==XXH_littleEndian) || XXH_FORCE_NATIVE_FORMAT)
        return XXH32_digest_endian(state_in, XXH_littleEndian);
    else
        return XXH32_digest_endian(state_in, XXH_bigEndian);
}


FORCE_INLINE XXH_errorcode XXH64_update_endian (XXH64_state_t* state_in, const void* input, size_t len, XXH_endianess endian)
{
    XXH_istate64_t * state = (XXH_istate64_t *) state_in;
    const BYTE* p = (const BYTE*)input;
    const BYTE* const bEnd = p + len;

#ifdef XXH_ACCEPT_NULL_INPUT_POINTER
    if (input==NULL) return XXH_ERROR;
#endif

    state->total_len += len;

    if (state->memsize + len < 32)   /* fill in tmp buffer */
    {
        XXH_memcpy(((BYTE*)state->mem64) + state->memsize, input, len);
        state->memsize += (U32)len;
        return XXH_OK;
    }

    if (state->memsize)   /* some data left from previous update */
    {
        XXH_memcpy(((BYTE*)state->mem64) + state->memsize, input, 32-state->memsize);
        {
            const U64* p64 = state->mem64;
            state->v1 += XXH_readLE64(p64, endian) * PRIME64_2;
            state->v1 = XXH_rotl64(state->v1, 31);
            state->v1 *= PRIME64_1;
            p64++;
            state->v2 += XXH_readLE64(p64, endian) * PRIME64_2;
            state->v2 = XXH_rotl64(state->v2, 31);
            state->v2 *= PRIME64_1;
            p64++;
            state->v3 += XXH_readLE64(p64, endian) * PRIME64_2;
            state->v3 = XXH_rotl64(state->v3, 31);
            state->v3 *= PRIME64_1;
            p64++;
            state->v4 += XXH_readLE64(p64, endian) * PRIME64_2;
            state->v4 = XXH_rotl64(state->v4, 31);
            state->v4 *= PRIME64_1;
            p64++;
        }
        p += 32-state->memsize;
        state->memsize = 0;
    }

    if (p+32 <= bEnd)
    {
        const BYTE* const limit = bEnd - 32;
        U64 v1 = state->v1;
        U64 v2 = state->v2;
        U64 v3 = state->v3;
        U64 v4 = state->v4;

        do
        {
            v1 += XXH_readLE64(p, endian) * PRIME64_2;
            v1 = XXH_rotl64(v1, 31);
            v1 *= PRIME64_1;
            p+=8;
            v2 += XXH_readLE64(p, endian) * PRIME64_2;
            v2 = XXH_rotl64(v2, 31);
            v2 *= PRIME64_1;
            p+=8;
            v3 += XXH_readLE64(p, endian) * PRIME64_2;
            v3 = XXH_rotl64(v3, 31);
            v3 *= PRIME64_1;
            p+=8;
            v4 += XXH_readLE64(p, endian) * PRIME64_2;
            v4 = XXH_rotl64(v4, 31);
            v4 *= PRIME64_1;
            p+=8;
        }
        while (p<=limit);

        state->v1 = v1;
        state->v2 = v2;
        state->v3 = v3;
        state->v4 = v4;
    }

    if (p < bEnd)
    {
        XXH_memcpy(state->mem64, p, bEnd-p);
        state->memsize = (int)(bEnd-p);
    }

    return XXH_OK;
}

XXH_errorcode XXH64_update (XXH64_state_t* state_in, const void* input, size_t len)
{
    XXH_endianess endian_detected = (XXH_endianess)XXH_CPU_LITTLE_ENDIAN;

    if ((endian_detected==XXH_littleEndian) || XXH_FORCE_NATIVE_FORMAT)
        return XXH64_update_endian(state_in, input, len, XXH_littleEndian);
    else
        return XXH64_update_endian(state_in, input, len, XXH_bigEndian);
}



FORCE_INLINE U64 XXH64_digest_endian (const XXH64_state_t* state_in, XXH_endianess endian)
{
    const XXH_istate64_t * state = (const XXH_istate64_t *) state_in;
    const BYTE * p = (const BYTE*)state->mem64;
    const BYTE* bEnd = (const BYTE*)state->mem64 + state->memsize;
    U64 h64;

    if (state->total_len >= 32)
    {
        U64 v1 = state->v1;
        U64 v2 = state->v2;
        U64 v3 = state->v3;
        U64 v4 = state->v4;

        h64 = XXH_rotl64(v1, 1) + XXH_rotl64(v2, 7) + XXH_rotl64(v3, 12) + XXH_rotl64(v4, 18);

        v1 *= PRIME64_2;
        v1 = XXH_rotl64(v1, 31);
        v1 *= PRIME64_1;
        h64 ^= v1;
        h64 = h64*PRIME64_1 + PRIME64_4;

        v2 *= PRIME64_2;
        v2 = XXH_rotl64(v2, 31);
        v2 *= PRIME64_1;
        h64 ^= v2;
        h64 = h64*PRIME64_1 + PRIME64_4;

        v3 *= PRIME64_2;
        v3 = XXH_rotl64(v3, 31);
        v3 *= PRIME64_1;
        h64 ^= v3;
        h64 = h64*PRIME64_1 + PRIME64_4;

        v4 *= PRIME64_2;
        v4 = XXH_rotl64(v4, 31);
        v4 *= PRIME64_1;
        h64 ^= v4;
        h64 = h64*PRIME64_1 + PRIME64_4;
    }
    else
    {
        h64  = state->seed + PRIME64_5;
    }

    h64 += (U64) state->total_len;

    while (p+8<=bEnd)
    {
        U64 k1 = XXH_readLE64(p, endian);
        k1 *= PRIME64_2;
        k1 = XXH_rotl64(k1,31);
        k1 *= PRIME64_1;
        h64 ^= k1;
        h64 = XXH_rotl64(h64,27) * PRIME64_1 + PRIME64_4;
        p+=8;
    }

    if (p+4<=bEnd)
    {
        h64 ^= (U64)(XXH_readLE32(p, endian)) * PRIME64_1;
        h64 = XXH_rotl64(h64, 23) * PRIME64_2 + PRIME64_3;
        p+=4;
    }

    while (p<bEnd)
    {
        h64 ^= (*p) * PRIME64_5;
        h64 = XXH_rotl64(h64, 11) * PRIME64_1;
        p++;
    }

    h64 ^= h64 >> 33;
    h64 *= PRIME64_2;
    h64 ^= h64 >> 29;
    h64 *= PRIME64_3;
    h64 ^= h64 >> 32;

    return h64;
}


unsigned long long XXH64_digest (const XXH64_state_t* state_in)
{
    XXH_endianess endian_detected = (XXH_endianess)XXH_CPU_LITTLE_ENDIAN;

    if ((endian_detected==XXH_littleEndian) || XXH_FORCE_NATIVE_FORMAT)
        return XXH64_digest_endian(state_in, XXH_littleEndian);
    else
        return XXH64_digest_endian(state_in, XXH_bigEndian);
}
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/*
   xxHash - Extremely Fast Hash algorithm
   Header File
   Copyright (C) 2012-2015, Yann Collet.

   BSD 2-Clause License (http://www.opensource.org/licenses/bsd-license.php)

   Redistribution and use in source and binary forms, with or without
   modification, are permitted provided that the following conditions are
   met:

       * Redistributions of source code must retain the above copyright
   notice, this list of conditions and the following disclaimer.
       * Redistributions in binary form must reproduce the above
   copyright notice, this list of conditions and the following disclaimer
   in the documentation and/or other materials provided with the
   distribution.

   THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
   "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
   LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
   A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
   OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
   SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
   LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
   DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
   THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
   (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
   OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

   You can contact the author at :
   - xxHash source repository : https://github.com/Cyan4973/xxHash
*/

/* Notice extracted from xxHash homepage :

xxHash is an extremely fast Hash algorithm, running at RAM speed limits.
It also successfully passes all tests from the SMHasher suite.

Comparison (single thread, Windows Seven 32 bits, using SMHasher on a Core 2 Duo @3GHz)

Name            Speed       Q.Score   Author
xxHash          5.4 GB/s     10
CrapWow         3.2 GB/s      2       Andrew
MumurHash 3a    2.7 GB/s     10       Austin Appleby
SpookyHash      2.0 GB/s     10       Bob Jenkins
SBox            1.4 GB/s      9       Bret Mulvey
Lookup3         1.2 GB/s      9       Bob Jenkins
SuperFastHash   1.2 GB/s      1       Paul Hsieh
CityHash64      1.05 GB/s    10       Pike & Alakuijala
FNV             0.55 GB/s     5       Fowler, Noll, Vo
CRC32           0.43 GB/s     9
MD5-32          0.33 GB/s    10       Ronald L. Rivest
SHA1-32         0.28 GB/s    10

Q.Score is a measure of quality of the hash function.
It depends on successfully passing SMHasher test set.
10 is a perfect score.

A 64-bits version, named XXH64, is available since r35.
It offers much better speed, but for 64-bits applications only.
Name     Speed on 64 bits    Speed on 32 bits
XXH64       13.8 GB/s            1.9 GB/s
XXH32        6.8 GB/s            6.0 GB/s
*/

#pragma once

#if defined (__cplusplus)
extern "C" {
#endif


/*****************************
*  Definitions
*****************************/
#include <stddef.h>   /* size_t */
typedef enum { XXH_OK=0, XXH_ERROR } XXH_errorcode;


/*****************************
*  Namespace Emulation
*****************************/
/* Motivations :

If you need to include xxHash into your library,
but wish to avoid xxHash symbols to be present on your library interface
in an effort to avoid potential name collision if another library also includes xxHash,

you can use XXH_NAMESPACE, which will automatically prefix any symbol from xxHash
with the value of XXH_NAMESPACE (so avoid to keep it NULL, and avoid numeric values).

Note that no change is required within the calling program :
it can still call xxHash functions using their regular name.
They will be automatically translated by this header.
*/
#ifdef XXH_NAMESPACE
#  define XXH_CAT(A,B) A##B
#  define XXH_NAME2(A,B) XXH_CAT(A,B)
#  define XXH32 XXH_NAME2(XXH_NAMESPACE, XXH32)
#  define XXH64 XXH_NAME2(XXH_NAMESPACE, XXH64)
#  define XXH32_createState XXH_NAME2(XXH_NAMESPACE, XXH32_createState)
#  define XXH64_createState XXH_NAME2(XXH_NAMESPACE, XXH64_createState)
#  define XXH32_freeState XXH_NAME2(XXH_NAMESPACE, XXH32_freeState)
#  define XXH64_freeState XXH_NAME2(XXH_NAMESPACE, XXH64_freeState)
#  define XXH32_reset XXH_NAME2(XXH_NAMESPACE, XXH32_reset)
#  define XXH64_reset XXH_NAME2(XXH_NAMESPACE, XXH64_reset)
#  define XXH32_update XXH_NAME2(XXH_NAMESPACE, XXH32_update)
#  define XXH64_update XXH_NAME2(XXH_NAMESPACE, XXH64_update)
#  define XXH32_digest XXH_NAME2(XXH_NAMESPACE, XXH32_digest)
#  define XXH64_digest XXH_NAME2(XXH_NAMESPACE, XXH64_digest)
#endif


/*****************************
*  Simple Hash Functions
*****************************/

unsigned int       XXH32 (const void* input, size_t length, unsigned seed);
unsigned long long XXH64 (const void* input, size_t length, unsigned long long seed);

/*
XXH32() :
    Calculate the 32-bits hash of sequence "length" bytes stored at memory address "input".
    The memory between input & input+length must be valid (allocated and read-accessible).
    "seed" can be used to alter the result predictably.
    This function successfully passes all SMHasher tests.
    Speed on Core 2 Duo @ 3 GHz (single thread, SMHasher benchmark) : 5.4 GB/s
XXH64() :
    Calculate the 64-bits hash of sequence of length "len" stored at memory address "input".
    Faster on 64-bits systems. Slower on 32-bits systems.
*/



/*****************************
*  Advanced Hash Functions
*****************************/
typedef struct { long long ll[ 6]; } XXH32_state_t;
typedef struct { long long ll[11]; } XXH64_state_t;

/*
These structures allow static allocation of XXH states.
States must then be initialized using XXHnn_reset() before first use.

If you prefer dynamic allocation, please refer to functions below.
*/

XXH32_state_t* XXH32_createState(void);
XXH_errorcode  XXH32_freeState(XXH32_state_t* statePtr);

XXH64_state_t* XXH64_createState(void);
XXH_errorcode  XXH64_freeState(XXH64_state_t* statePtr);

/*
These functions create and release memory for XXH state.
States must then be initialized using XXHnn_reset() before first use.
*/


XXH_errorcode XXH32_reset  (XXH32_state_t* statePtr, unsigned seed);
XXH_errorcode XXH32_update (XXH32_state_t* statePtr, const void* input, size_t length);
unsigned int  XXH32_digest (const XXH32_state_t* statePtr);

XXH_errorcode      XXH64_reset  (XXH64_state_t* statePtr, unsigned long long seed);
XXH_errorcode      XXH64_update (XXH64_state_t* statePtr, const void* input, size_t length);
unsigned long long XXH64_digest (const XXH64_state_t* statePtr);

/*
These functions calculate the xxHash of an input provided in multiple smaller packets,
as opposed to an input provided as a single block.

XXH state space must first be allocated, using either static or dynamic method provided above.

Start a new hash by initializing state with a seed, using XXHnn_reset().

Then, feed the hash state by calling XXHnn_update() as many times as necessary.
Obviously, input must be valid, meaning allocated and read accessible.
The function returns an error code, with 0 meaning OK, and any other value meaning there is an error.

Finally, you can produce a hash anytime, by using XXHnn_digest().
This function returns the final nn-bits hash.
You can nonetheless continue feeding the hash state with more input,
and therefore get some new hashes, by calling again XXHnn_digest().

When you are done, don't forget to free XXH state space, using typically XXHnn_freeState().
*/


#if defined (__cplusplus)
}
#endif
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/*
 * Copyright 2013-4 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include "amiga/os3support.h"

#include "amiga/help.h"

/* AmigaGuide class */
#include "amiga/agclass/amigaguide_class.h"

static Class *AmigaGuideClass = NULL;
static Object *AmigaGuideObject = NULL;

/* This array needs to match the enum in help.h */
CONST_STRPTR context_nodes[] = {
	"Main",
	"GUI",
	"Prefs",
	NULL
};

static void ami_help_init(struct Screen *screen)
{
	AmigaGuideClass = initAGClass();

	AmigaGuideObject = NewObject(AmigaGuideClass, NULL,
		AMIGAGUIDE_Name, "PROGDIR:NetSurf.guide",
		AMIGAGUIDE_BaseName, "NetSurf",
		AMIGAGUIDE_Screen, screen,
		AMIGAGUIDE_ContextArray, context_nodes,
		AMIGAGUIDE_ContextID, AMI_HELP_MAIN,
		TAG_DONE);
}

void ami_help_open(ULONG node, struct Screen *screen)
{
	if(AmigaGuideObject == NULL) ami_help_init(screen);
	SetAttrs(AmigaGuideObject, AMIGAGUIDE_ContextID, node, TAG_DONE);
	IDoMethod(AmigaGuideObject, AGM_OPEN, NULL);
}

void ami_help_free(void)
{
	if (AmigaGuideObject) DisposeObject(AmigaGuideObject);
	if (AmigaGuideClass) freeAGClass(AmigaGuideClass);
	
	AmigaGuideObject = NULL;
	AmigaGuideClass = NULL;
}

void ami_help_new_screen(struct Screen *screen)
{
	if(AmigaGuideObject == NULL) return;
	SetAttrs(AmigaGuideObject, AMIGAGUIDE_Screen, screen, TAG_DONE);
}

ULONG ami_help_signal(void)
{
	ULONG ag_sig = 0;
	if(AmigaGuideObject)
		GetAttr(AMIGAGUIDE_Signal, AmigaGuideObject, &ag_sig);
	return ag_sig;
}

void ami_help_process(void)
{
	ULONG ret = IDoMethod(AmigaGuideObject, AGM_PROCESS, NULL);
	if(ret) ami_help_free();
}
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/*
 * Copyright 2013 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef AMIGA_HELP_H
#define AMIGA_HELP_H
#include <exec/types.h>

/* This enum needs to match context_array in help.c */
enum {
	AMI_HELP_MAIN,
	AMI_HELP_GUI,
	AMI_HELP_PREFS,
};

struct Screen;

void ami_help_open(ULONG node, struct Screen *screen);
void ami_help_free(void);
void ami_help_new_screen(struct Screen *screen);
ULONG ami_help_signal(void);
void ami_help_process(void);
#endif
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/*
 * Copyright 2017 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Implementation of Amiga global history viewer using core windows.
 */

#include <stdint.h>
#include <stdlib.h>
#include <stdbool.h>
#include <string.h>

#include <proto/asl.h>
#include <proto/dos.h>
#include <proto/intuition.h>

#include <classes/window.h>
#include <gadgets/layout.h>
#include <gadgets/space.h>

#include <reaction/reaction_macros.h>

#include "desktop/global_history.h"
#include "netsurf/browser_window.h"
#include "netsurf/keypress.h"
#include "netsurf/plotters.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "utils/nsoption.h"

#include "amiga/corewindow.h"
#include "amiga/drag.h"
#include "amiga/file.h"
#include "amiga/history.h"
#include "amiga/libs.h"
#include "amiga/menu.h"
#include "amiga/theme.h"
#include "amiga/utf8.h"

enum {
	/* Project menu */
	AMI_HISTORY_M_PROJECT = 0,
	 AMI_HISTORY_M_EXPORT,
	 AMI_HISTORY_M_BAR_P1,
	 AMI_HISTORY_M_EXPAND,
	  AMI_HISTORY_M_EXPAND_ALL,
	  AMI_HISTORY_M_EXPAND_FOLDERS,
	  AMI_HISTORY_M_EXPAND_LINKS,
	 AMI_HISTORY_M_COLLAPSE,
	  AMI_HISTORY_M_COLLAPSE_ALL,
	  AMI_HISTORY_M_COLLAPSE_FOLDERS,
	  AMI_HISTORY_M_COLLAPSE_LINKS,
	 AMI_HISTORY_M_BAR_P2,
	 AMI_HISTORY_M_SNAPSHOT,
	 AMI_HISTORY_M_BAR_P3,
	 AMI_HISTORY_M_CLOSE,
	/* Edit menu */
	AMI_HISTORY_M_EDIT,
	 AMI_HISTORY_M_SELECTALL,
	 AMI_HISTORY_M_CLEAR,
	 AMI_HISTORY_M_BAR_E1,
	 AMI_HISTORY_M_DELETE,
	AMI_HISTORY_M_LAST
};

/**
 * Amiga history viewer window context
 */
struct ami_history_global_window {
	/** Amiga core window context */
	struct ami_corewindow core;

	struct ami_menu_data *menu_data[AMI_HISTORY_M_LAST + 1];
	struct Menu *imenu; /* Intuition menu */
};

static struct ami_history_global_window *history_window = NULL;


static void
ami_history_global_menu_free(struct ami_history_global_window *history_win)
{
	SetAttrs(history_win->core.objects[GID_CW_WIN],
		WINDOW_MenuStrip, NULL,
	TAG_DONE);
	
	ami_menu_free_menu(history_win->menu_data, AMI_HISTORY_M_LAST, history_win->imenu);
}

/**
 * destroy a previously created history view
 */
static void
ami_history_global_destroy(struct ami_corewindow *ami_cw)
{
	nserror res;

	if(history_window == NULL)
		return;

	res = global_history_fini();
	if (res == NSERROR_OK) {
		ami_history_global_menu_free(history_window);
		res = ami_corewindow_fini(&history_window->core); /* closes the window for us, frees history_win */
		history_window = NULL;
	}
}


/**
 * callback for mouse action for history viewer on core window
 *
 * \param ami_cw The Amiga core window structure.
 * \param mouse_state netsurf mouse state on event
 * \param x location of event
 * \param y location of event
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
ami_history_global_mouse(struct ami_corewindow *ami_cw,
					browser_mouse_state mouse_state,
					int x, int y)
{
	global_history_mouse_action(mouse_state, x, y);

	return NSERROR_OK;
}

/**
 * callback for keypress for history viewer on core window
 *
 * \param ami_cw The Amiga core window structure.
 * \param nskey The netsurf key code
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
ami_history_global_key(struct ami_corewindow *ami_cw, uint32_t nskey)
{
	if (global_history_keypress(nskey)) {
			return NSERROR_OK;
	}
	return NSERROR_NOT_IMPLEMENTED;
}

/**
 * callback on draw event for history viewer on core window
 *
 * \param ami_cw The Amiga core window structure.
 * \param x The x coordinate of global history area to redraw
 * \param y The y coordinate of global history area to redraw
 * \param r The rectangle of the window that needs updating.
 * \param ctx The drawing context
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
ami_history_global_draw(struct ami_corewindow *ami_cw,
			int x, int y, struct rect *r,
			struct redraw_context *ctx)
{
	global_history_redraw(x, y, r, ctx);

	return NSERROR_OK;
}

/**
 * callback on drag end for history viewer
 *
 * \param ami_cw The Amiga core window structure.
 * \param x mouse x co-ordinate
 * \param y mouse y co-ordinate
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
ami_history_global_drag_end(struct ami_corewindow *ami_cw, int x, int y)
{
	struct nsurl *url = NULL;
	const char *title = NULL;
	bool ok = false;
	struct gui_window_2 *gwin;
	struct ami_corewindow *cw;

	if(global_history_has_selection()) {
		ok = global_history_get_selection(&url, &title);
	}
	
	if((ok == false) || (url == NULL)) {
		ami_gui_beep();
	} else if(url) {
		if((gwin = ami_window_at_pointer(AMINS_WINDOW))) {
			browser_window_navigate(ami_gui2_get_browser_window(gwin),
					url,
					NULL,
					BW_NAVIGATE_HISTORY,
					NULL,
					NULL,
					NULL);
		} else if((cw = (struct ami_corewindow *)ami_window_at_pointer(AMINS_COREWINDOW)) &&
			(ami_cw->icon_drop != NULL)) {
			cw->icon_drop(cw, url, title, x, y);
		}
	}
	return NSERROR_OK;
}

/**
 * menu stuff
 */

 /* menu hook functions */
HOOKF(void, ami_history_global_menu_item_project_export, APTR, window, struct IntuiMessage *)
{
	char fname[1024];
	struct ami_corewindow *ami_cw;
	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&ami_cw);

	if(AslRequestTags(savereq,
		ASLFR_Window, ami_cw->win,
		ASLFR_SleepWindow, TRUE,
		ASLFR_TitleText, messages_get("NetSurf"),
		ASLFR_Screen, ami_gui_get_screen(),
		ASLFR_InitialFile, "history.html",
		TAG_DONE)) {
			strlcpy(fname, savereq->fr_Drawer, 1024);
			AddPart(fname, savereq->fr_File, 1024);
			ami_update_pointer(ami_cw->win, GUI_POINTER_WAIT);
			global_history_export(fname, NULL);
			ami_update_pointer(ami_cw->win, GUI_POINTER_DEFAULT);
	}
}
									
HOOKF(void, ami_history_global_menu_item_project_expand_all, APTR, window, struct IntuiMessage *)
{
	global_history_expand(false);
}
 
HOOKF(void, ami_history_global_menu_item_project_expand_folders, APTR, window, struct IntuiMessage *)
{
	global_history_expand(true);
}

HOOKF(void, ami_history_global_menu_item_project_expand_links, APTR, window, struct IntuiMessage *)
{
	global_history_expand(false);
}

HOOKF(void, ami_history_global_menu_item_project_collapse_all, APTR, window, struct IntuiMessage *)
{
	global_history_contract(true);
}
 
HOOKF(void, ami_history_global_menu_item_project_collapse_folders, APTR, window, struct IntuiMessage *)
{
	global_history_contract(true);
}

HOOKF(void, ami_history_global_menu_item_project_collapse_links, APTR, window, struct IntuiMessage *)
{
	global_history_contract(false);
}

HOOKF(void, ami_history_global_menu_item_project_snapshot, APTR, window, struct IntuiMessage *)
{
	struct ami_corewindow *ami_cw;
	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&ami_cw);

	nsoption_set_int(history_window_ypos, ami_cw->win->TopEdge);
	nsoption_set_int(history_window_xpos, ami_cw->win->LeftEdge);
	nsoption_set_int(history_window_xsize, ami_cw->win->Width);
	nsoption_set_int(history_window_ysize, ami_cw->win->Height);
}

HOOKF(void, ami_history_global_menu_item_project_close, APTR, window, struct IntuiMessage *)
{
	struct ami_corewindow *ami_cw;
	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&ami_cw);
	
	ami_cw->close_window = true;
}

HOOKF(void, ami_history_global_menu_item_edit_select_all, APTR, window, struct IntuiMessage *)
{
	global_history_keypress(NS_KEY_SELECT_ALL);
}

HOOKF(void, ami_history_global_menu_item_edit_clear, APTR, window, struct IntuiMessage *)
{
	global_history_keypress(NS_KEY_CLEAR_SELECTION);
}

HOOKF(void, ami_history_global_menu_item_edit_delete, APTR, window, struct IntuiMessage *)
{
	global_history_keypress(NS_KEY_DELETE_LEFT);
}


/* menu setup */

static void ami_history_global_menulabs(struct ami_menu_data **md)
{
	ami_menu_alloc_item(md, AMI_HISTORY_M_PROJECT, NM_TITLE, "Tree", NULL, NULL, NULL, NULL, 0);
	ami_menu_alloc_item(md, AMI_HISTORY_M_EXPORT,   NM_ITEM, "TreeExport", "S", "TBImages:list_save",
		ami_history_global_menu_item_project_export, NULL, 0);
	ami_menu_alloc_item(md, AMI_HISTORY_M_BAR_P1, NM_ITEM, NM_BARLABEL, NULL, NULL, NULL, NULL, 0);
	ami_menu_alloc_item(md, AMI_HISTORY_M_EXPAND,   NM_ITEM, "Expand", NULL, "TBImages:list_folderunfold", NULL, NULL, 0);
	ami_menu_alloc_item(md, AMI_HISTORY_M_EXPAND_ALL,   NM_SUB, "All", "+", NULL,
		ami_history_global_menu_item_project_expand_all, NULL, 0);
	ami_menu_alloc_item(md, AMI_HISTORY_M_EXPAND_FOLDERS,   NM_SUB, "Folders", NULL, NULL,
		ami_history_global_menu_item_project_expand_folders, NULL, 0);
	ami_menu_alloc_item(md, AMI_HISTORY_M_EXPAND_LINKS,   NM_SUB, "Links", NULL, NULL,
		ami_history_global_menu_item_project_expand_links, NULL, 0);
	ami_menu_alloc_item(md, AMI_HISTORY_M_COLLAPSE,   NM_ITEM, "Collapse", NULL, "TBImages:list_folderfold", NULL, NULL, 0);
	ami_menu_alloc_item(md, AMI_HISTORY_M_COLLAPSE_ALL,   NM_SUB, "All", "-", NULL,
		ami_history_global_menu_item_project_collapse_all, NULL, 0);
	ami_menu_alloc_item(md, AMI_HISTORY_M_COLLAPSE_FOLDERS,   NM_SUB, "Folders", NULL, NULL,
		ami_history_global_menu_item_project_collapse_folders, NULL, 0);
	ami_menu_alloc_item(md, AMI_HISTORY_M_COLLAPSE_LINKS,   NM_SUB, "Links", NULL, NULL,
		ami_history_global_menu_item_project_collapse_links, NULL, 0);
	ami_menu_alloc_item(md, AMI_HISTORY_M_BAR_P2, NM_ITEM, NM_BARLABEL, NULL, NULL, NULL, NULL, 0);
	ami_menu_alloc_item(md, AMI_HISTORY_M_SNAPSHOT,   NM_ITEM, "SnapshotWindow", NULL, "TBImages:list_hold",
		ami_history_global_menu_item_project_snapshot, NULL, 0);
	ami_menu_alloc_item(md, AMI_HISTORY_M_BAR_P3, NM_ITEM, NM_BARLABEL, NULL, NULL, NULL, NULL, 0);
	ami_menu_alloc_item(md, AMI_HISTORY_M_CLOSE,   NM_ITEM, "CloseWindow", "K", "TBImages:list_cancel",
		ami_history_global_menu_item_project_close, NULL, 0);

	ami_menu_alloc_item(md, AMI_HISTORY_M_EDIT, NM_TITLE, "Edit", NULL, NULL, NULL, NULL, 0);
	ami_menu_alloc_item(md, AMI_HISTORY_M_SELECTALL,   NM_ITEM, "SelectAllNS", "A", NSA_SPACE,
		ami_history_global_menu_item_edit_select_all, NULL, 0);
	ami_menu_alloc_item(md, AMI_HISTORY_M_CLEAR,   NM_ITEM, "ClearNS", NULL, NSA_SPACE,
		ami_history_global_menu_item_edit_clear, NULL, 0);
	ami_menu_alloc_item(md, AMI_HISTORY_M_BAR_E1, NM_ITEM, NM_BARLABEL, NULL, NULL, NULL, NULL, 0);
	ami_menu_alloc_item(md, AMI_HISTORY_M_DELETE,   NM_ITEM, "TreeDelete", "Del", "TBImages:list_delete",
		ami_history_global_menu_item_edit_delete, NULL, 0);

	ami_menu_alloc_item(md, AMI_HISTORY_M_LAST,   NM_END, NULL, NULL, NULL, NULL, NULL, 0);
}

static struct Menu *
ami_history_global_menu_create(struct ami_history_global_window *history_win)
{
	ami_history_global_menulabs(history_win->menu_data);
	history_win->imenu = ami_menu_layout(history_win->menu_data, AMI_HISTORY_M_LAST);
	if(history_win->imenu == NULL) return NULL;

	return history_win->imenu;
}


static nserror
ami_history_global_create_window(struct ami_history_global_window *history_win)
{
	struct ami_corewindow *ami_cw = (struct ami_corewindow *)&history_win->core;
	ULONG refresh_mode = WA_SmartRefresh;

	if(nsoption_bool(window_simple_refresh) == true) {
		refresh_mode = WA_SimpleRefresh;
	}

	ami_cw->objects[GID_CW_WIN] = WindowObj,
  	    WA_ScreenTitle, ami_gui_get_screen_title(),
       	WA_Title, ami_cw->wintitle,
       	WA_Activate, TRUE,
       	WA_DepthGadget, TRUE,
       	WA_DragBar, TRUE,
       	WA_CloseGadget, TRUE,
       	WA_SizeGadget, TRUE,
		WA_SizeBRight, TRUE,
		WA_Top, nsoption_int(history_window_ypos),
		WA_Left, nsoption_int(history_window_xpos),
		WA_Width, nsoption_int(history_window_xsize),
		WA_Height, nsoption_int(history_window_ysize),
		WA_PubScreen, ami_gui_get_screen(),
		WA_ReportMouse, TRUE,
		refresh_mode, TRUE,
		WA_IDCMP, IDCMP_MOUSEMOVE | IDCMP_MOUSEBUTTONS | IDCMP_NEWSIZE |
				IDCMP_RAWKEY | IDCMP_GADGETUP | IDCMP_IDCMPUPDATE |
				IDCMP_EXTENDEDMOUSE | IDCMP_SIZEVERIFY | IDCMP_REFRESHWINDOW,
		WINDOW_IDCMPHook, &ami_cw->idcmp_hook,
		WINDOW_IDCMPHookBits, IDCMP_IDCMPUPDATE | IDCMP_EXTENDEDMOUSE |
				IDCMP_SIZEVERIFY | IDCMP_REFRESHWINDOW,
		WINDOW_SharedPort, ami_gui_get_shared_msgport(),
		WINDOW_HorizProp, 1,
		WINDOW_VertProp, 1,
		WINDOW_UserData, history_win,
		WINDOW_MenuStrip, ami_history_global_menu_create(history_win),
		WINDOW_MenuUserData, WGUD_HOOK,
		WINDOW_IconifyGadget, FALSE,
		WINDOW_Position, WPOS_CENTERSCREEN,
		WINDOW_ParentGroup, ami_cw->objects[GID_CW_MAIN] = LayoutVObj,
			LAYOUT_AddChild, ami_cw->objects[GID_CW_DRAW] = SpaceObj,
				GA_ID, GID_CW_DRAW,
				SPACE_Transparent, TRUE,
				SPACE_BevelStyle, BVS_DISPLAY,
				GA_RelVerify, TRUE,
   			SpaceEnd,
		EndGroup,
	EndWindow;

	if(ami_cw->objects[GID_CW_WIN] == NULL) {
		return NSERROR_NOMEM;
	}

	return NSERROR_OK;
}

/* exported interface documented in amiga/cookies.h */
nserror ami_history_global_present(void)
{
	struct ami_history_global_window *ncwin;
	nserror res;

	if(history_window != NULL) {
		//windowtofront()
		return NSERROR_OK;
	}

	ncwin = calloc(1, sizeof(struct ami_history_global_window));
	if (ncwin == NULL) {
		return NSERROR_NOMEM;
	}

	ncwin->core.wintitle = ami_utf8_easy((char *)messages_get("GlobalHistory"));

	res = ami_history_global_create_window(ncwin);
	if (res != NSERROR_OK) {
		NSLOG(netsurf, INFO, "SSL UI builder init failed");
		ami_utf8_free(ncwin->core.wintitle);
		free(ncwin);
		return res;
	}

	/* initialise Amiga core window */
	ncwin->core.draw = ami_history_global_draw;
	ncwin->core.key = ami_history_global_key;
	ncwin->core.mouse = ami_history_global_mouse;
	ncwin->core.close = ami_history_global_destroy;
	ncwin->core.event = NULL;
	ncwin->core.drag_end = ami_history_global_drag_end;
	ncwin->core.icon_drop = NULL;

	res = ami_corewindow_init(&ncwin->core);
	if (res != NSERROR_OK) {
		ami_utf8_free(ncwin->core.wintitle);
		DisposeObject(ncwin->core.objects[GID_CW_WIN]);
		free(ncwin);
		return res;
	}

	res = global_history_init(ncwin->core.cb_table, (struct core_window *)ncwin);
	if (res != NSERROR_OK) {
		ami_utf8_free(ncwin->core.wintitle);
		DisposeObject(ncwin->core.objects[GID_CW_WIN]);
		free(ncwin);
		return res;
	}

	history_window = ncwin;

	return NSERROR_OK;
}








netsurf-vince/pdf/frontends/amiga/history.h

/*
 * Copyright 2017 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef AMIGA_HISTORY_GLOBAL_H
#define AMIGA_HISTORY_GLOBAL_H

/** Open the global history viewer */
nserror ami_history_global_present(void);
#endif








netsurf-vince/pdf/frontends/amiga/history_local.c

/*
 * Copyright 2017 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Implementation of Amiga local history using core windows.
 */

#include <stdint.h>
#include <stdlib.h>

#include <proto/intuition.h>

#include <classes/window.h>
#include <gadgets/button.h>
#include <gadgets/layout.h>
#include <gadgets/scroller.h>
#include <gadgets/space.h>
#include <images/label.h>

#include <intuition/icclass.h>
#include <reaction/reaction_macros.h>

#include "utils/log.h"
#include "netsurf/keypress.h"
#include "netsurf/plotters.h"
#include "desktop/local_history.h"
#include "utils/messages.h"
#include "utils/nsoption.h"
#include "utils/nsurl.h"

#include "amiga/corewindow.h"
#include "amiga/gui.h"
#include "amiga/libs.h"
#include "amiga/history_local.h"
#include "amiga/utf8.h"


/**
 * Amiga local history viewing window context
 */
struct ami_history_local_window {
	/** Amiga core window context */
	struct ami_corewindow core;

	/** Amiga GUI stuff */
	struct gui_window *gw;

	/** local history viewer context data */
	struct local_history_session *session;
};

static struct ami_history_local_window *history_local_window = NULL;

/**
 * destroy a previously created local history view
 */
nserror
ami_history_local_destroy(struct ami_history_local_window *history_local_win)
{
	nserror res;

	if (history_local_win == NULL) {
		return NSERROR_OK;
	}

	res = local_history_fini(history_local_win->session);
	if (res == NSERROR_OK) {
		ami_gui_set_history_window(history_local_win->gw, NULL);
		res = ami_corewindow_fini(&history_local_win->core); /* closes the window for us */
		history_local_window = NULL;
	}
	return res;
}

static void ami_history_local_destroy_cw(struct ami_corewindow *ami_cw)
{
	struct ami_history_local_window *history_local_win;
	/* technically degenerate container of */
	history_local_win = (struct ami_history_local_window *)ami_cw;

	ami_history_local_destroy(history_local_win);
}

/**
 * callback for mouse action for local history on core window
 *
 * \param ami_cw The Amiga core window structure.
 * \param mouse_state netsurf mouse state on event
 * \param x location of event
 * \param y location of event
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
ami_history_local_mouse(struct ami_corewindow *ami_cw,
					browser_mouse_state mouse_state,
					int x, int y)
{
	struct ami_history_local_window *history_local_win;
	/* technically degenerate container of */
	history_local_win = (struct ami_history_local_window *)ami_cw;

	nsurl *url;

	if(local_history_get_url(history_local_win->session, x, y, &url) == NSERROR_OK) {
		if (url == NULL) {
			SetGadgetAttrs(
				(struct Gadget *)ami_cw->objects[GID_CW_DRAW],
				ami_cw->win,
				NULL,
				GA_HintInfo,
				NULL,
				TAG_DONE);
		} else {
			SetGadgetAttrs(
				(struct Gadget *)ami_cw->objects[GID_CW_DRAW],
				ami_cw->win,
				NULL,
				GA_HintInfo,
				nsurl_access(url),
				TAG_DONE);
			nsurl_unref(url);
		}
	}

	local_history_mouse_action(history_local_win->session, mouse_state, x, y);

	return NSERROR_OK;
}

/**
 * callback for keypress for local history on core window
 *
 * \param ami_cw The Amiga core window structure.
 * \param nskey The netsurf key code
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
ami_history_local_key(struct ami_corewindow *ami_cw, uint32_t nskey)
{
	struct ami_history_local_window *history_local_win;

	/* technically degenerate container of */
	history_local_win = (struct ami_history_local_window *)ami_cw;

	if (local_history_keypress(history_local_win->session, nskey)) {
			return NSERROR_OK;
	}
	return NSERROR_NOT_IMPLEMENTED;
}

/**
 * callback on draw event for certificate verify on core window
 *
 * \param ami_cw The Amiga core window structure.
 * \param x the x coordinate to draw
 * \param y the y coordinate to draw
 * \param r The rectangle of the window that needs updating.
 * \param ctx The drawing context
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
ami_history_local_draw(struct ami_corewindow *ami_cw, int x, int y, struct rect *r, struct redraw_context *ctx)
{
	struct ami_history_local_window *history_local_win;

	/* technically degenerate container of */
	history_local_win = (struct ami_history_local_window *)ami_cw;

	//ctx->plot->clip(ctx, r); //??
	local_history_redraw(history_local_win->session, x, y, r, ctx);

	return NSERROR_OK;
}

static nserror
ami_history_local_create_window(struct ami_history_local_window *history_local_win)
{
	struct ami_corewindow *ami_cw = (struct ami_corewindow *)&history_local_win->core;
	ULONG refresh_mode = WA_SmartRefresh;

	if(nsoption_bool(window_simple_refresh) == true) {
		refresh_mode = WA_SimpleRefresh;
	}

	ami_cw->objects[GID_CW_WIN] = WindowObj,
  	    WA_ScreenTitle, ami_gui_get_screen_title(),
       	WA_Title, ami_cw->wintitle,
       	WA_Activate, TRUE,
       	WA_DepthGadget, TRUE,
       	WA_DragBar, TRUE,
       	WA_CloseGadget, TRUE,
       	WA_SizeGadget, TRUE,
		WA_SizeBRight, TRUE,
		WA_Width, 100,
		WA_Height, 100,
		WA_PubScreen, ami_gui_get_screen(),
		WA_ReportMouse, TRUE,
		refresh_mode, TRUE,
		WA_IDCMP, IDCMP_MOUSEMOVE | IDCMP_MOUSEBUTTONS | IDCMP_NEWSIZE |
				IDCMP_RAWKEY | IDCMP_GADGETUP | IDCMP_IDCMPUPDATE |
				IDCMP_EXTENDEDMOUSE | IDCMP_SIZEVERIFY | IDCMP_REFRESHWINDOW,
		WINDOW_IDCMPHook, &ami_cw->idcmp_hook,
		WINDOW_IDCMPHookBits, IDCMP_IDCMPUPDATE | IDCMP_EXTENDEDMOUSE |
				IDCMP_SIZEVERIFY | IDCMP_REFRESHWINDOW,
		WINDOW_SharedPort, ami_gui_get_shared_msgport(),
		WINDOW_HorizProp, 1,
		WINDOW_VertProp, 1,
		WINDOW_UserData, history_local_win,
//		WINDOW_MenuStrip, NULL,
		WINDOW_MenuUserData, WGUD_HOOK,
		WINDOW_IconifyGadget, FALSE,
		WINDOW_Position, WPOS_CENTERSCREEN,
		WINDOW_ParentGroup, ami_cw->objects[GID_CW_MAIN] = LayoutVObj,
			LAYOUT_AddChild, ami_cw->objects[GID_CW_DRAW] = SpaceObj,
				GA_ID, GID_CW_DRAW,
				SPACE_Transparent, TRUE,
				SPACE_BevelStyle, BVS_DISPLAY,
				GA_RelVerify, TRUE,
   			SpaceEnd,
		EndGroup,
	EndWindow;

	if(ami_cw->objects[GID_CW_WIN] == NULL) {
		return NSERROR_NOMEM;
	}

	return NSERROR_OK;
}

/* exported interface documented in amiga/history_local.h */
nserror ami_history_local_present(struct gui_window *gw)
{
	struct ami_history_local_window *ncwin;
	nserror res;
	int width, height;

	if(history_local_window != NULL) {
		//windowtofront()

		if (ami_gui_get_history_window(gw) != NULL) {
			res = local_history_set(ami_gui_get_history_window(gw)->session, ami_gui_get_browser_window(gw));
			return res;
		}

		return NSERROR_OK;
	}

	ncwin = calloc(1, sizeof(struct ami_history_local_window));
	if (ncwin == NULL) {
		return NSERROR_NOMEM;
	}

	ncwin->core.wintitle = ami_utf8_easy((char *)messages_get("History"));

	res = ami_history_local_create_window(ncwin);
	if (res != NSERROR_OK) {
		NSLOG(netsurf, INFO, "SSL UI builder init failed");
		ami_utf8_free(ncwin->core.wintitle);
		free(ncwin);
		return res;
	}

	/* initialise Amiga core window */
	ncwin->core.draw = ami_history_local_draw;
	ncwin->core.key = ami_history_local_key;
	ncwin->core.mouse = ami_history_local_mouse;
	ncwin->core.close = ami_history_local_destroy_cw;
	ncwin->core.event = NULL;
	ncwin->core.drag_end = NULL;
	ncwin->core.icon_drop = NULL;

	res = ami_corewindow_init(&ncwin->core);
	if (res != NSERROR_OK) {
		ami_utf8_free(ncwin->core.wintitle);
		DisposeObject(ncwin->core.objects[GID_CW_WIN]);
		free(ncwin);
		return res;
	}

	res = local_history_init(ncwin->core.cb_table,
				 (struct core_window *)ncwin,
				 ami_gui_get_browser_window(gw),
				 &ncwin->session);
	if (res != NSERROR_OK) {
		ami_utf8_free(ncwin->core.wintitle);
		DisposeObject(ncwin->core.objects[GID_CW_WIN]);
		free(ncwin);
		return res;
	}

	res = local_history_get_size(ncwin->session,
					     &width,
					     &height);

	/*TODO: Adjust these to account for window borders */

	SetAttrs(ncwin->core.objects[GID_CW_WIN],
		WA_Width, width,
		WA_Height, height,
		TAG_DONE);

	ncwin->gw = gw;
	history_local_window = ncwin;
	ami_gui_set_history_window(gw, ncwin);

	local_history_scroll_to_cursor(ncwin->session);

	return NSERROR_OK;
}








netsurf-vince/pdf/frontends/amiga/history_local.h

/*
 * Copyright 2017 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef AMIGA_HISTORY_LOCAL_H
#define AMIGA_HISTORY_LOCAL_H

struct gui_window;
struct ami_history_local_window;

/** Open the global history viewer */
nserror ami_history_local_present(struct gui_window *gw);
nserror ami_history_local_destroy(struct ami_history_local_window *history_local_win);
#endif








netsurf-vince/pdf/frontends/amiga/hotlist.c

/*
 * Copyright 2008, 2009, 2017 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Implementation of Amiga hotlist viewer using core windows.
 */

#include <stdint.h>
#include <stdlib.h>
#include <stdbool.h>
#include <string.h>

#include <proto/asl.h>
#include <proto/dos.h>
#include <proto/intuition.h>

#include <classes/window.h>
#include <gadgets/layout.h>
#include <gadgets/space.h>

#include <reaction/reaction_macros.h>

#include "desktop/hotlist.h"
#include "netsurf/browser_window.h"
#include "netsurf/keypress.h"
#include "netsurf/plotters.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "utils/nsoption.h"

#include "amiga/corewindow.h"
#include "amiga/drag.h"
#include "amiga/file.h"
#include "amiga/hotlist.h"
#include "amiga/libs.h"
#include "amiga/menu.h"
#include "amiga/theme.h"
#include "amiga/utf8.h"

enum {
	/* Project menu */
	AMI_HOTLIST_M_PROJECT = 0,
	 AMI_HOTLIST_M_EXPORT,
	 AMI_HOTLIST_M_BAR_P1,
	 AMI_HOTLIST_M_EXPAND,
	  AMI_HOTLIST_M_EXPAND_ALL,
	  AMI_HOTLIST_M_EXPAND_FOLDERS,
	  AMI_HOTLIST_M_EXPAND_LINKS,
	 AMI_HOTLIST_M_COLLAPSE,
	  AMI_HOTLIST_M_COLLAPSE_ALL,
	  AMI_HOTLIST_M_COLLAPSE_FOLDERS,
	  AMI_HOTLIST_M_COLLAPSE_LINKS,
	 AMI_HOTLIST_M_BAR_P2,
	 AMI_HOTLIST_M_SNAPSHOT,
	 AMI_HOTLIST_M_BAR_P3,
	 AMI_HOTLIST_M_CLOSE,
	/* Edit menu */
	AMI_HOTLIST_M_EDIT,
	 AMI_HOTLIST_M_NEWFOLDER,
	 AMI_HOTLIST_M_NEWLINK,
	 AMI_HOTLIST_M_EDIT_EDIT,
	 AMI_HOTLIST_M_BAR_E1,
	 AMI_HOTLIST_M_SELECTALL,
	 AMI_HOTLIST_M_CLEAR,
	 AMI_HOTLIST_M_BAR_E2,
	 AMI_HOTLIST_M_DELETE,
	AMI_HOTLIST_M_LAST
};

/**
 * Amiga hotlist viewer window context
 */
struct ami_hotlist_window {
	/** Amiga core window context */
	struct ami_corewindow core;

	struct ami_menu_data *menu_data[AMI_HOTLIST_M_LAST + 1];
	struct Menu *imenu; /* Intuition menu */
};

static struct ami_hotlist_window *hotlist_window = NULL;

struct ami_hotlist_ctx {
	void *userdata;
	int level;
	int item;
	const char *folder; /* folder we're interested in */
	bool in_menu; /* set if we are in that folder */
	bool found; /* set if the folder is found */
	bool (*cb)(void *userdata, int level, int item, const char *title, nsurl *url, bool folder);
};

/** hotlist scanner */
static nserror ami_hotlist_folder_enter_cb(void *ctx, const char *title)
{
	struct ami_hotlist_ctx *menu_ctx = (struct ami_hotlist_ctx *)ctx;

	if(menu_ctx->in_menu == true) {
		if(menu_ctx->cb(menu_ctx->userdata, menu_ctx->level, menu_ctx->item, title, NULL, true) == true)
			menu_ctx->item++;
	} else {
		if((menu_ctx->level == 0) && (strcmp(title, menu_ctx->folder) == 0)) {
			menu_ctx->in_menu = true;
			menu_ctx->found = true;
		}
	}
	menu_ctx->level++;
	return NSERROR_OK;
}

static nserror ami_hotlist_address_cb(void *ctx, nsurl *url, const char *title)
{
	struct ami_hotlist_ctx *menu_ctx = (struct ami_hotlist_ctx *)ctx;

	if(menu_ctx->in_menu == true) {
		if(menu_ctx->cb(menu_ctx->userdata, menu_ctx->level, menu_ctx->item, title, url, false) == true)
			menu_ctx->item++;
	}
	
	return NSERROR_OK;
}

static nserror ami_hotlist_folder_leave_cb(void *ctx)
{
	struct ami_hotlist_ctx *menu_ctx = (struct ami_hotlist_ctx *)ctx;

	menu_ctx->level--;

	if((menu_ctx->in_menu == true) && (menu_ctx->level == 0))
		menu_ctx->in_menu = false;

	return NSERROR_OK;
}

nserror ami_hotlist_scan(void *userdata, int first_item, const char *folder,
	bool (*cb_add_item)(void *userdata, int level, int item, const char *title, nsurl *url, bool folder))
{
	nserror error;
	struct ami_hotlist_ctx ctx;

	ctx.level = 0;
	ctx.item = first_item;
	ctx.folder = folder;
	ctx.in_menu = false;
	ctx.userdata = userdata;
	ctx.cb = cb_add_item;
	ctx.found = false;

	error = hotlist_iterate(&ctx,
		ami_hotlist_folder_enter_cb,
		ami_hotlist_address_cb,
		ami_hotlist_folder_leave_cb);

	if((error == NSERROR_OK) && (ctx.found == false))
		hotlist_add_folder(folder, false, 0);

	return error;
}


/**
 * callback for mouse action for hotlist viewer on core window
 *
 * \param ami_cw The Amiga core window structure.
 * \param mouse_state netsurf mouse state on event
 * \param x location of event
 * \param y location of event
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
ami_hotlist_mouse(struct ami_corewindow *ami_cw,
					browser_mouse_state mouse_state,
					int x, int y)
{
	hotlist_mouse_action(mouse_state, x, y);

	return NSERROR_OK;
}

/**
 * callback for keypress for hotlist viewer on core window
 *
 * \param ami_cw The Amiga core window structure.
 * \param nskey The netsurf key code
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
ami_hotlist_key(struct ami_corewindow *ami_cw, uint32_t nskey)
{
	if (hotlist_keypress(nskey)) {
			return NSERROR_OK;
	}
	return NSERROR_NOT_IMPLEMENTED;
}

/**
 * callback on draw event for hotlist viewer on core window
 *
 * \param ami_cw The Amiga core window structure.
 * \param x The x coordinate of hotlist area to redraw
 * \param y The y coordinate of hotlist area to redraw
 * \param r The rectangle of the window that needs updating.
 * \param ctx The drawing context
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
ami_hotlist_draw(struct ami_corewindow *ami_cw,
		 int x, int y, struct rect *r, struct redraw_context *ctx)
{
	hotlist_redraw(x, y, r, ctx);

	return NSERROR_OK;
}

/**
 * callback for drag end on Amiga core window
 * ie. a drag *from* this window has ended
 *
 * \param ami_cw The Amiga core window structure.
 * \param x mouse x co-ordinate
 * \param y mouse y co-ordinate
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
ami_hotlist_drag_end(struct ami_corewindow *ami_cw, int x, int y)
{
	nsurl *url = NULL;
	const char *title = NULL;
	bool ok = false;
	struct gui_window_2 *gwin;
	struct ami_corewindow *cw;

	if(hotlist_has_selection()) {
		ok = hotlist_get_selection(&url, &title);
	}
	
	if((ok == false) || (url == NULL)) {
		ami_gui_beep();
	} else if(url) {
		if((gwin = ami_window_at_pointer(AMINS_WINDOW))) {
			browser_window_navigate(ami_gui2_get_browser_window(gwin),
					url,
					NULL,
					BW_NAVIGATE_HISTORY,
					NULL,
					NULL,
					NULL);
		} else if((cw = (struct ami_corewindow *)ami_window_at_pointer(AMINS_COREWINDOW)) &&
			(ami_cw->icon_drop != NULL)) {
			cw->icon_drop(cw, url, title, x, y);
		}
	}
	return NSERROR_OK;
}
		
/**
 * callback for icon drop on Amiga core window
 * ie. a drag has ended *above* this window
 * \todo this may not be very flexible but serves our current purposes
 *
 * \param ami_cw The Amiga core window structure.
 * \param url url of dropped icon
 * \param title title of dropped icon
 * \param x mouse x co-ordinate
 * \param y mouse y co-ordinate
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
ami_hotlist_icon_drop(struct ami_corewindow *ami_cw, struct nsurl *url, const char *title, int x, int y)
{
	hotlist_add_entry(url, title, true, y);
	return NSERROR_OK;
}

/**
 * menu stuff
 */

static void
ami_hotlist_menu_free(struct ami_hotlist_window *hotlist_win)
{
	SetAttrs(hotlist_win->core.objects[GID_CW_WIN],
		WINDOW_MenuStrip, NULL,
	TAG_DONE);
	
	ami_menu_free_menu(hotlist_win->menu_data, AMI_HOTLIST_M_LAST, hotlist_win->imenu);
}

 /* menu hook functions */
HOOKF(void, ami_hotlist_menu_item_project_export, APTR, window, struct IntuiMessage *)
{
	char fname[1024];
	struct ami_corewindow *ami_cw;
	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&ami_cw);

	if(AslRequestTags(savereq,
		ASLFR_Window, ami_cw->win,
		ASLFR_SleepWindow, TRUE,
		ASLFR_TitleText, messages_get("NetSurf"),
		ASLFR_Screen, ami_gui_get_screen(),
		ASLFR_InitialFile, "hotlist.html",
		TAG_DONE)) {
			strlcpy(fname, savereq->fr_Drawer, 1024);
			AddPart(fname, savereq->fr_File, 1024);
			ami_update_pointer(ami_cw->win, GUI_POINTER_WAIT);
			hotlist_export(fname, NULL);
			ami_update_pointer(ami_cw->win, GUI_POINTER_DEFAULT);
	}
}
									
HOOKF(void, ami_hotlist_menu_item_project_expand_all, APTR, window, struct IntuiMessage *)
{
	hotlist_expand(false);
}
 
HOOKF(void, ami_hotlist_menu_item_project_expand_folders, APTR, window, struct IntuiMessage *)
{
	hotlist_expand(true);
}

HOOKF(void, ami_hotlist_menu_item_project_expand_links, APTR, window, struct IntuiMessage *)
{
	hotlist_expand(false);
}

HOOKF(void, ami_hotlist_menu_item_project_collapse_all, APTR, window, struct IntuiMessage *)
{
	hotlist_contract(true);
}
 
HOOKF(void, ami_hotlist_menu_item_project_collapse_folders, APTR, window, struct IntuiMessage *)
{
	hotlist_contract(true);
}

HOOKF(void, ami_hotlist_menu_item_project_collapse_links, APTR, window, struct IntuiMessage *)
{
	hotlist_contract(false);
}

HOOKF(void, ami_hotlist_menu_item_project_snapshot, APTR, window, struct IntuiMessage *)
{
	struct ami_corewindow *ami_cw;
	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&ami_cw);

	nsoption_set_int(hotlist_window_ypos, ami_cw->win->TopEdge);
	nsoption_set_int(hotlist_window_xpos, ami_cw->win->LeftEdge);
	nsoption_set_int(hotlist_window_xsize, ami_cw->win->Width);
	nsoption_set_int(hotlist_window_ysize, ami_cw->win->Height);
}

HOOKF(void, ami_hotlist_menu_item_project_close, APTR, window, struct IntuiMessage *)
{
	struct ami_corewindow *ami_cw;
	GetAttr(WINDOW_UserData, (Object *)window, (ULONG *)&ami_cw);
	
	ami_cw->close_window = true;
}

HOOKF(void, ami_hotlist_menu_item_edit_newfolder, APTR, window, struct IntuiMessage *)
{
	hotlist_add_folder(NULL, false, 0);
}

HOOKF(void, ami_hotlist_menu_item_edit_newlink, APTR, window, struct IntuiMessage *)
{
	hotlist_add_entry(NULL, NULL, false, 0);
}

HOOKF(void, ami_hotlist_menu_item_edit_edit, APTR, window, struct IntuiMessage *)
{
	hotlist_edit_selection();
}

HOOKF(void, ami_hotlist_menu_item_edit_select_all, APTR, window, struct IntuiMessage *)
{
	hotlist_keypress(NS_KEY_SELECT_ALL);
}

HOOKF(void, ami_hotlist_menu_item_edit_clear, APTR, window, struct IntuiMessage *)
{
	hotlist_keypress(NS_KEY_CLEAR_SELECTION);
}

HOOKF(void, ami_hotlist_menu_item_edit_delete, APTR, window, struct IntuiMessage *)
{
	hotlist_keypress(NS_KEY_DELETE_LEFT);
}


/* menu setup */

static void ami_hotlist_menulabs(struct ami_menu_data **md)
{
	ami_menu_alloc_item(md, AMI_HOTLIST_M_PROJECT, NM_TITLE, "Tree", NULL, NULL, NULL, NULL, 0);
	ami_menu_alloc_item(md, AMI_HOTLIST_M_EXPORT,   NM_ITEM, "TreeExport", "S", "TBImages:list_save",
		ami_hotlist_menu_item_project_export, NULL, 0);
	ami_menu_alloc_item(md, AMI_HOTLIST_M_BAR_P1, NM_ITEM, NM_BARLABEL, NULL, NULL, NULL, NULL, 0);
	ami_menu_alloc_item(md, AMI_HOTLIST_M_EXPAND,   NM_ITEM, "Expand", NULL, "TBImages:list_folderunfold", NULL, NULL, 0);
	ami_menu_alloc_item(md, AMI_HOTLIST_M_EXPAND_ALL,   NM_SUB, "All", "+", NULL,
		ami_hotlist_menu_item_project_expand_all, NULL, 0);
	ami_menu_alloc_item(md, AMI_HOTLIST_M_EXPAND_FOLDERS,   NM_SUB, "Folders", NULL, NULL,
		ami_hotlist_menu_item_project_expand_folders, NULL, 0);
	ami_menu_alloc_item(md, AMI_HOTLIST_M_EXPAND_LINKS,   NM_SUB, "Links", NULL, NULL,
		ami_hotlist_menu_item_project_expand_links, NULL, 0);
	ami_menu_alloc_item(md, AMI_HOTLIST_M_COLLAPSE,   NM_ITEM, "Collapse", NULL, "TBImages:list_folderfold", NULL, NULL, 0);
	ami_menu_alloc_item(md, AMI_HOTLIST_M_COLLAPSE_ALL,   NM_SUB, "All", "-", NULL,
		ami_hotlist_menu_item_project_collapse_all, NULL, 0);
	ami_menu_alloc_item(md, AMI_HOTLIST_M_COLLAPSE_FOLDERS,   NM_SUB, "Folders", NULL, NULL,
		ami_hotlist_menu_item_project_collapse_folders, NULL, 0);
	ami_menu_alloc_item(md, AMI_HOTLIST_M_COLLAPSE_LINKS,   NM_SUB, "Links", NULL, NULL,
		ami_hotlist_menu_item_project_collapse_links, NULL, 0);
	ami_menu_alloc_item(md, AMI_HOTLIST_M_BAR_P2, NM_ITEM, NM_BARLABEL, NULL, NULL, NULL, NULL, 0);
	ami_menu_alloc_item(md, AMI_HOTLIST_M_SNAPSHOT,   NM_ITEM, "SnapshotWindow", NULL, "TBImages:list_hold",
		ami_hotlist_menu_item_project_snapshot, NULL, 0);
	ami_menu_alloc_item(md, AMI_HOTLIST_M_BAR_P3, NM_ITEM, NM_BARLABEL, NULL, NULL, NULL, NULL, 0);
	ami_menu_alloc_item(md, AMI_HOTLIST_M_CLOSE,   NM_ITEM, "CloseWindow", "K", "TBImages:list_cancel",
		ami_hotlist_menu_item_project_close, NULL, 0);

	ami_menu_alloc_item(md, AMI_HOTLIST_M_EDIT, NM_TITLE, "Edit", NULL, NULL, NULL, NULL, 0);

	ami_menu_alloc_item(md, AMI_HOTLIST_M_NEWFOLDER,   NM_ITEM, "TreeNewFolder", "N", "TBImages:list_drawer",
		ami_hotlist_menu_item_edit_newfolder, NULL, 0);
	ami_menu_alloc_item(md, AMI_HOTLIST_M_NEWLINK,   NM_ITEM, "TreeNewLink", NULL, "TBImages:list_favouriteadd",
		ami_hotlist_menu_item_edit_newlink, NULL, 0);
	ami_menu_alloc_item(md, AMI_HOTLIST_M_EDIT_EDIT,   NM_ITEM, "TreeEdit", "E", "TBImages:list_edit",
		ami_hotlist_menu_item_edit_edit, NULL, 0);
	ami_menu_alloc_item(md, AMI_HOTLIST_M_BAR_E1, NM_ITEM, NM_BARLABEL, NULL, NULL, NULL, NULL, 0);
	ami_menu_alloc_item(md, AMI_HOTLIST_M_SELECTALL,   NM_ITEM, "SelectAllNS", "A", NSA_SPACE,
		ami_hotlist_menu_item_edit_select_all, NULL, 0);
	ami_menu_alloc_item(md, AMI_HOTLIST_M_CLEAR,   NM_ITEM, "ClearNS", NULL, NSA_SPACE,
		ami_hotlist_menu_item_edit_clear, NULL, 0);
	ami_menu_alloc_item(md, AMI_HOTLIST_M_BAR_E2, NM_ITEM, NM_BARLABEL, NULL, NULL, NULL, NULL, 0);
	ami_menu_alloc_item(md, AMI_HOTLIST_M_DELETE,   NM_ITEM, "TreeDelete", "Del", "TBImages:list_delete",
		ami_hotlist_menu_item_edit_delete, NULL, 0);

	ami_menu_alloc_item(md, AMI_HOTLIST_M_LAST,   NM_END, NULL, NULL, NULL, NULL, NULL, 0);
}

static struct Menu *
ami_hotlist_menu_create(struct ami_hotlist_window *hotlist_win)
{
	ami_hotlist_menulabs(hotlist_win->menu_data);
	hotlist_win->imenu = ami_menu_layout(hotlist_win->menu_data, AMI_HOTLIST_M_LAST);
	if(hotlist_win->imenu == NULL) return NULL;

	return hotlist_win->imenu;
}


static nserror
ami_hotlist_create_window(struct ami_hotlist_window *hotlist_win)
{
	struct ami_corewindow *ami_cw = (struct ami_corewindow *)&hotlist_win->core;
	ULONG refresh_mode = WA_SmartRefresh;

	if(nsoption_bool(window_simple_refresh) == true) {
		refresh_mode = WA_SimpleRefresh;
	}

	ami_cw->objects[GID_CW_WIN] = WindowObj,
  	    WA_ScreenTitle, ami_gui_get_screen_title(),
       	WA_Title, ami_cw->wintitle,
       	WA_Activate, TRUE,
       	WA_DepthGadget, TRUE,
       	WA_DragBar, TRUE,
       	WA_CloseGadget, TRUE,
       	WA_SizeGadget, TRUE,
		WA_SizeBRight, TRUE,
		WA_Top, nsoption_int(hotlist_window_ypos),
		WA_Left, nsoption_int(hotlist_window_xpos),
		WA_Width, nsoption_int(hotlist_window_xsize),
		WA_Height, nsoption_int(hotlist_window_ysize),
		WA_PubScreen, ami_gui_get_screen(),
		WA_ReportMouse, TRUE,
		refresh_mode, TRUE,
		WA_IDCMP, IDCMP_MOUSEMOVE | IDCMP_MOUSEBUTTONS | IDCMP_NEWSIZE |
				IDCMP_RAWKEY | IDCMP_GADGETUP | IDCMP_IDCMPUPDATE |
				IDCMP_EXTENDEDMOUSE | IDCMP_SIZEVERIFY | IDCMP_REFRESHWINDOW,
		WINDOW_IDCMPHook, &ami_cw->idcmp_hook,
		WINDOW_IDCMPHookBits, IDCMP_IDCMPUPDATE | IDCMP_EXTENDEDMOUSE |
				IDCMP_SIZEVERIFY | IDCMP_REFRESHWINDOW,
		WINDOW_SharedPort, ami_gui_get_shared_msgport(),
		WINDOW_HorizProp, 1,
		WINDOW_VertProp, 1,
		WINDOW_UserData, hotlist_win,
		WINDOW_MenuStrip, ami_hotlist_menu_create(hotlist_win),
		WINDOW_MenuUserData, WGUD_HOOK,
		WINDOW_IconifyGadget, FALSE,
		WINDOW_Position, WPOS_CENTERSCREEN,
		WINDOW_ParentGroup, ami_cw->objects[GID_CW_MAIN] = LayoutVObj,
			LAYOUT_AddChild, ami_cw->objects[GID_CW_DRAW] = SpaceObj,
				GA_ID, GID_CW_DRAW,
				SPACE_Transparent, TRUE,
				SPACE_BevelStyle, BVS_DISPLAY,
				GA_RelVerify, TRUE,
   			SpaceEnd,
		EndGroup,
	EndWindow;

	if(ami_cw->objects[GID_CW_WIN] == NULL) {
		return NSERROR_NOMEM;
	}

	return NSERROR_OK;
}

/**
 * destroy a previously created hotlist view
 */
static void
ami_hotlist_destroy(struct ami_corewindow *ami_cw)
{
	nserror res;

	if(hotlist_window == NULL)
		return;

	res = hotlist_manager_fini();
	if (res == NSERROR_OK) {
		ami_hotlist_menu_free(hotlist_window);
		res = ami_corewindow_fini(&hotlist_window->core); /* closes the window for us, frees hotlist_win */
		hotlist_window = NULL;
	}

	ami_gui_hotlist_update_all();
}


/* exported interface documented in amiga/hotlist.h */
nserror ami_hotlist_present(void)
{
	struct ami_hotlist_window *ncwin;
	nserror res;

	if(hotlist_window != NULL) {
		//windowtofront()
		return NSERROR_OK;
	}

	ncwin = calloc(1, sizeof(struct ami_hotlist_window));
	if (ncwin == NULL) {
		return NSERROR_NOMEM;
	}

	ncwin->core.wintitle = ami_utf8_easy((char *)messages_get("Hotlist"));

	res = ami_hotlist_create_window(ncwin);
	if (res != NSERROR_OK) {
		NSLOG(netsurf, INFO, "SSL UI builder init failed");
		ami_utf8_free(ncwin->core.wintitle);
		free(ncwin);
		return res;
	}

	/* initialise Amiga core window */
	ncwin->core.draw = ami_hotlist_draw;
	ncwin->core.key = ami_hotlist_key;
	ncwin->core.mouse = ami_hotlist_mouse;
	ncwin->core.close = ami_hotlist_destroy;
	ncwin->core.event = NULL;
	ncwin->core.drag_end = ami_hotlist_drag_end;
	ncwin->core.icon_drop = ami_hotlist_icon_drop;

	res = ami_corewindow_init(&ncwin->core);
	if (res != NSERROR_OK) {
		ami_utf8_free(ncwin->core.wintitle);
		DisposeObject(ncwin->core.objects[GID_CW_WIN]);
		free(ncwin);
		return res;
	}

	res = hotlist_manager_init(ncwin->core.cb_table, (struct core_window *)ncwin);
	if (res != NSERROR_OK) {
		ami_utf8_free(ncwin->core.wintitle);
		DisposeObject(ncwin->core.objects[GID_CW_WIN]);
		free(ncwin);
		return res;
	}

	hotlist_window = ncwin;

	return NSERROR_OK;
}

/* exported interface documented in amiga/hotlist.h */
void ami_hotlist_close(void)
{
	ami_hotlist_destroy((struct ami_corewindow *)hotlist_window);
}








netsurf-vince/pdf/frontends/amiga/hotlist.h

/*
 * Copyright 2017 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef AMIGA_HOTLIST_H
#define AMIGA_HOTLIST_H

#include "utils/nsurl.h"

/** Open the hotlist viewer */
nserror ami_hotlist_present(void);

/** Close the hotlist viewer
 *  normally this shouldn't be used; only exists for ARexx use
 */
void ami_hotlist_close(void);

/** Scan the hotlist */
nserror ami_hotlist_scan(void *userdata, int first_item, const char *folder,
	bool (*cb_add_item)(void *userdata, int level, int item, const char *title, nsurl *url, bool folder));
#endif








netsurf-vince/pdf/frontends/amiga/icon.c

/*
 * Copyright 2010 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Content for image/x-amiga-icon (icon.library implementation).
 *
 */

#include "utils/config.h"

#include <assert.h>
#include <string.h>
#include <stdlib.h>
#include <stdbool.h>

#include <proto/exec.h>
#include <proto/icon.h>

#include <datatypes/pictureclass.h>
#ifdef __amigaos4__
#include <graphics/blitattr.h>
#endif
#include <workbench/icon.h>

#include "utils/log.h"
#include "utils/messages.h"
#include "utils/utils.h"
#include "utils/file.h"
#include "netsurf/plotters.h"
#include "netsurf/bitmap.h"
#include "netsurf/content.h"
#include "content/content.h"
#include "content/content_protected.h"
#include "content/content_factory.h"
#include "desktop/gui_internal.h"

#include "amiga/os3support.h"
#include "amiga/bitmap.h"
#include "amiga/icon.h"

#define THUMBNAIL_WIDTH 100 /* Icon sizes for thumbnails, usually the same as */
#define THUMBNAIL_HEIGHT 86 /* WIDTH/HEIGHT in desktop/thumbnail.c */

static ULONG *amiga_icon_convertcolouricon32(UBYTE *icondata, ULONG width, ULONG height,
		ULONG trans, ULONG pals1, struct ColorRegister *pal1, int alpha);

#ifdef WITH_AMIGA_ICON

typedef struct amiga_icon_content {
	struct content base;

	struct bitmap *bitmap;	/**< Created NetSurf bitmap */
} amiga_icon_content;

static nserror amiga_icon_create(const content_handler *handler,
		lwc_string *imime_type, const struct http_parameter *params,
		struct llcache_handle *llcache, const char *fallback_charset,
		bool quirks, struct content **c);
static bool amiga_icon_convert(struct content *c);
static void amiga_icon_destroy(struct content *c);
static bool amiga_icon_redraw(struct content *c,
		struct content_redraw_data *data, const struct rect *clip,
		const struct redraw_context *ctx);
static nserror amiga_icon_clone(const struct content *old, 
		struct content **newc);
static content_type amiga_icon_content_type(void);

static void *amiga_icon_get_internal(const struct content *c, void *context)
{
	amiga_icon_content *icon_c = (amiga_icon_content *)c;

	return icon_c->bitmap;
}

static bool amiga_icon_is_opaque(struct content *c)
{
	amiga_icon_content *icon_c = (amiga_icon_content *)c;

	if (icon_c->bitmap != NULL) {
		return guit->bitmap->get_opaque(icon_c->bitmap);
	}

	return false;
}

static const content_handler amiga_icon_content_handler = {
	.create = amiga_icon_create,
	.data_complete = amiga_icon_convert,
	.destroy = amiga_icon_destroy,
	.redraw = amiga_icon_redraw,
	.clone = amiga_icon_clone,
	.get_internal = amiga_icon_get_internal,
	.type = amiga_icon_content_type,
	.is_opaque = amiga_icon_is_opaque,
	.no_share = false,
};

static const char *amiga_icon_types[] = {
	"image/x-amiga-icon"
};

CONTENT_FACTORY_REGISTER_TYPES(amiga_icon, amiga_icon_types, 
		amiga_icon_content_handler)

nserror amiga_icon_create(const content_handler *handler,
		lwc_string *imime_type, const struct http_parameter *params,
		struct llcache_handle *llcache, const char *fallback_charset,
		bool quirks, struct content **c)
{
	amiga_icon_content *ai_content;
	nserror error;

	ai_content = calloc(1, sizeof(amiga_icon_content));
	if (ai_content == NULL)
		return NSERROR_NOMEM;

	error = content__init(&ai_content->base, handler, imime_type, params,
			llcache, fallback_charset, quirks);
	if (error != NSERROR_OK) {
		free(ai_content);
		return error;
	}

	*c = (struct content *)ai_content;

	return NSERROR_OK;
}

/**
 * Convert a CONTENT_AMIGA_ICON for display.
 *
 * No conversion is necessary. We merely read the icon dimensions.
 */

bool amiga_icon_convert(struct content *c)
{
	amiga_icon_content *icon_c = (amiga_icon_content *)c;	
	union content_msg_data msg_data;
	struct DiskObject *dobj;
	ULONG *imagebuf;
	unsigned char *imagebufptr = NULL;
	ULONG size;
	int width = 0, height = 0;
	long format = 0;
	uint8 r, g, b, a;
	ULONG offset;
	char *filename = NULL;
	char *p;
	ULONG trans, pals1;
	struct ColorRegister *pal1;

	netsurf_nsurl_to_path(content_get_url(c), &filename);
	/* This loader will only work on local files, so fail if not a local path */
	if(filename == NULL)
	{
		msg_data.errordata.errorcode = NSERROR_NOMEM;
		msg_data.errordata.errormsg = messages_get("NoMemory");
		content_broadcast(c, CONTENT_MSG_ERROR, &msg_data);
		return false;
	}

	p = strstr(filename, ".info");
	*p = '\0';

	dobj = GetIconTagList(filename, NULL);	

	if(dobj == NULL)
	{
		msg_data.errordata.errorcode = NSERROR_NOMEM;
		msg_data.errordata.errormsg = messages_get("NoMemory");
		content_broadcast(c, CONTENT_MSG_ERROR, &msg_data);
		return false;
	}

	IconControl(dobj,
			ICONCTRLA_GetImageDataFormat,&format,
			ICONCTRLA_GetWidth,&width,
			ICONCTRLA_GetHeight,&height,
			TAG_DONE);

	/* Check icon is direct mapped (truecolour) or palette-mapped colour.
	   We need additional code to handle planar icons */
	if((format != IDFMT_DIRECTMAPPED) && (format==IDFMT_PALETTEMAPPED)) {
		if(dobj) FreeDiskObject(dobj);
		return false;
	}

	icon_c->bitmap = amiga_bitmap_create(width, height, BITMAP_NEW);
	if (!icon_c->bitmap) {
		msg_data.errordata.errorcode = NSERROR_NOMEM;
		msg_data.errordata.errormsg = messages_get("NoMemory");
		content_broadcast(c, CONTENT_MSG_ERROR, &msg_data);
		if(dobj) FreeDiskObject(dobj);
		return false;
	}
	imagebuf = (ULONG *) amiga_bitmap_get_buffer(icon_c->bitmap);
	if (!imagebuf) {
		msg_data.errordata.errorcode = NSERROR_NOMEM;
		msg_data.errordata.errormsg = messages_get("NoMemory");
		content_broadcast(c, CONTENT_MSG_ERROR, &msg_data);
		if(dobj) FreeDiskObject(dobj);
		return false;
	}

	IconControl(dobj,
			ICONCTRLA_GetImageData1, &imagebufptr,
			TAG_DONE);

	if(format==IDFMT_PALETTEMAPPED)
	{
		IconControl(dobj, ICONCTRLA_GetTransparentColor1, &trans,
		            ICONCTRLA_GetPalette1, &pal1,
	    	        ICONCTRLA_GetPaletteSize1, &pals1,
    	    	    TAG_DONE);

		imagebufptr = (unsigned char *) amiga_icon_convertcolouricon32((UBYTE *)imagebufptr,
						width, height, trans, pals1, pal1, 0xff);
	}

	/* Decoded data is ARGB, so ensure correct byte order */

	size = width * height * 4;

	for (offset = 0; offset < size; offset += 4) {
		b = imagebufptr[offset+3];
		g = imagebufptr[offset+2];
		r = imagebufptr[offset+1];
		a = imagebufptr[offset];

		*imagebuf = r << 24 | g << 16 | b << 8 | a;
		imagebuf++;
	}

	c->width = width;
	c->height = height;

	amiga_bitmap_modified(icon_c->bitmap);
	content_set_ready(c);
	content_set_done(c);
	content_set_status(c, "");

	if(dobj) FreeDiskObject(dobj);

	if(format==IDFMT_PALETTEMAPPED)
		free(imagebufptr);

	return true;
}


/**
 * Destroy a CONTENT_AMIGA_ICON and free all resources it owns.
 */

void amiga_icon_destroy(struct content *c)
{
	amiga_icon_content *icon_c = (amiga_icon_content *)c;	

	if (icon_c->bitmap != NULL)
		amiga_bitmap_destroy(icon_c->bitmap);
}


/**
 * Redraw a CONTENT_AMIGA_ICON.
 */

bool amiga_icon_redraw(struct content *c,
		struct content_redraw_data *data, const struct rect *clip,
		const struct redraw_context *ctx)
{
	amiga_icon_content *icon_c = (amiga_icon_content *)c;	
	bitmap_flags_t flags = BITMAPF_NONE;

	if (data->repeat_x)
		flags |= BITMAPF_REPEAT_X;
	if (data->repeat_y)
		flags |= BITMAPF_REPEAT_Y;

	return (ctx->plot->bitmap(ctx,
				  icon_c->bitmap,
				  data->x,
				  data->y,
				  data->width,
				  data->height,
				  data->background_colour,
				  flags) == NSERROR_OK);
}


nserror amiga_icon_clone(const struct content *old, struct content **newc)
{
	amiga_icon_content *ai;
	nserror error;

	ai = calloc(1, sizeof(amiga_icon_content));
	if (ai == NULL)
		return NSERROR_NOMEM;

	error = content__clone(old, &ai->base);
	if (error != NSERROR_OK) {
		content_destroy(&ai->base);
		return error;
	}

	/* Simply replay convert */
	if (old->status == CONTENT_STATUS_READY ||
			old->status == CONTENT_STATUS_DONE) {
		if (amiga_icon_convert(&ai->base) == false) {
			content_destroy(&ai->base);
			return NSERROR_CLONE_FAILED;
		}
	}

	*newc = (struct content *) ai;

	return NSERROR_OK;
}

content_type amiga_icon_content_type(void)
{
	return CONTENT_IMAGE;
}

#endif /* WITH_AMIGA_ICON */

static ULONG *amiga_icon_convertcolouricon32(UBYTE *icondata, ULONG width, ULONG height,
		ULONG trans, ULONG pals1, struct ColorRegister *pal1, int alpha)
{
	ULONG *argbicon;
	struct ColorRegister *colour;
	struct ColorMap *cmap;
	ULONG i;
	ULONG a,r,g,b;

	if (alpha==0) alpha=0xff;

	argbicon = (ULONG *)malloc(width * height * 4);
	if (!argbicon) return(NULL);

	cmap=GetColorMap(pals1);
	if(!cmap) {
		free(argbicon);
		return(NULL);
	}

	for(i=0;i<(width*height);i++)
	{
		colour = &pal1[icondata[i]];

		if(icondata[i] == trans)
		{
			a=0x00;
		}
		else
		{
			a=alpha;
		}

		r = colour->red;
		g = colour->green;
		b = colour->blue;

		argbicon[i] = (a << 24) + 
		              (r << 16) +
		              (g << 8) +
		              (b);
	}

	return(argbicon);

}

void amiga_icon_superimpose_favicon_internal(struct hlcache_handle *icon, struct DiskObject *dobj)
{
	struct BitMap *bm = NULL;
	ULONG *icondata1, *icondata2;
	ULONG width, height;
	long format = 0;

	if(dobj == NULL) return;

	IconControl(dobj,
                  ICONCTRLA_GetImageDataFormat,&format,
                  ICONCTRLA_GetImageData1,&icondata1,
                  ICONCTRLA_GetImageData2,&icondata2,
                  ICONCTRLA_GetWidth,&width,
                  ICONCTRLA_GetHeight,&height,
                  TAG_DONE);

	if(format != IDFMT_DIRECTMAPPED) return;
#ifdef __amigaos4__
	if ((icon != NULL) && (content_get_bitmap(icon) != NULL)) {
		bm = ami_bitmap_get_native(content_get_bitmap(icon), 16, 16, false, NULL);
	}

	if(bm) {
		BltBitMapTags(BLITA_SrcX, 0,
					BLITA_SrcY, 0,
					BLITA_DestX, width - 16,
					BLITA_DestY, height - 16,
					BLITA_Width, 16,
					BLITA_Height, 16,
					BLITA_Source, bm,
					BLITA_Dest, icondata1,
					BLITA_SrcType, BLITT_BITMAP,
					BLITA_DestType, BLITT_ARGB32,
					BLITA_DestBytesPerRow, width * 4,
					BLITA_UseSrcAlpha, TRUE,
					TAG_DONE);

		BltBitMapTags(BLITA_SrcX, 0,
					BLITA_SrcY, 0,
					BLITA_DestX, width - 16,
					BLITA_DestY, height - 16,
					BLITA_Width, 16,
					BLITA_Height, 16,
					BLITA_Source, bm,
					BLITA_Dest, icondata2,
					BLITA_SrcType, BLITT_BITMAP,
					BLITA_DestType, BLITT_ARGB32,
					BLITA_DestBytesPerRow, width * 4,
					BLITA_UseSrcAlpha, TRUE,
					TAG_DONE);
	}
#endif
}

void amiga_icon_superimpose_favicon(char *path, struct hlcache_handle *icon, char *type)
{
	struct DiskObject *dobj = NULL;
	ULONG *icondata1, *icondata2;
	ULONG width, height;
	long format = 0;
	ULONG trans1, pals1;
	ULONG trans2, pals2;
	struct ColorRegister *pal1;
	struct ColorRegister *pal2;

	if(icon == NULL) return;

	if(!type)
	{
		dobj = GetIconTags(NULL,
						ICONGETA_GetDefaultType, WBDRAWER,
					    TAG_DONE);
	}
	else
	{
		dobj = GetIconTags(NULL, ICONGETA_GetDefaultName, type,
					    ICONGETA_GetDefaultType, WBPROJECT,
					    TAG_DONE);
	}

	if(dobj == NULL) return;

	IconControl(dobj,
                  ICONCTRLA_GetImageDataFormat,&format,
                  ICONCTRLA_GetImageData1,&icondata1,
                  ICONCTRLA_GetImageData2,&icondata2,
                  ICONCTRLA_GetWidth,&width,
                  ICONCTRLA_GetHeight,&height,
                  TAG_DONE);

	/* If we have a palette-mapped icon, convert it to a 32-bit one */
	if(format == IDFMT_PALETTEMAPPED)
	{
		IconControl(dobj, ICONCTRLA_GetTransparentColor1, &trans1,
		            ICONCTRLA_GetPalette1, &pal1,
	    	        ICONCTRLA_GetPaletteSize1, &pals1,
					ICONCTRLA_GetTransparentColor2, &trans2,
		            ICONCTRLA_GetPalette2, &pal2,
	    	        ICONCTRLA_GetPaletteSize2, &pals2,
    	    	    TAG_DONE);

		icondata1 = amiga_icon_convertcolouricon32((UBYTE *)icondata1,
						width, height, trans1, pals1, pal1, 0xff);

		icondata2 = amiga_icon_convertcolouricon32((UBYTE *)icondata2,
						width, height, trans2, pals2, pal2, 0xff);

		IconControl(dobj,
                  ICONCTRLA_SetImageDataFormat, IDFMT_DIRECTMAPPED,
                  ICONCTRLA_SetImageData1, icondata1,
                  ICONCTRLA_SetImageData2, icondata2,
                  TAG_DONE);
	}

	if((format == IDFMT_DIRECTMAPPED) || (format == IDFMT_PALETTEMAPPED))
		amiga_icon_superimpose_favicon_internal(icon, dobj);

	PutIconTags(path, dobj,
			ICONPUTA_NotifyWorkbench, TRUE, TAG_DONE);

	FreeDiskObject(dobj);

	if(format == IDFMT_PALETTEMAPPED)
	{
		/* Free the 32-bit data we created */
		free(icondata1);
		free(icondata2);
	}
}

struct DiskObject *amiga_icon_from_bitmap(struct bitmap *bm)
{
	struct DiskObject *dobj;
	struct BitMap *bitmap;
	ULONG *icondata;

#ifdef __amigaos4__
	if(bm)
	{
		bitmap = ami_bitmap_get_native(bm, THUMBNAIL_WIDTH,
									THUMBNAIL_HEIGHT, false, NULL);
		icondata = malloc(THUMBNAIL_WIDTH * 4 * THUMBNAIL_HEIGHT);
		ami_bitmap_set_icondata(bm, icondata);

		if(bitmap) {
			BltBitMapTags(BLITA_Width, THUMBNAIL_WIDTH,
						BLITA_Height, THUMBNAIL_HEIGHT,
						BLITA_SrcType, BLITT_BITMAP,
						BLITA_Source, bitmap,
						BLITA_DestType, BLITT_ARGB32,
						BLITA_DestBytesPerRow, THUMBNAIL_WIDTH * 4,
						BLITA_Dest, icondata,
					TAG_DONE);
		}
	}
#endif
	dobj = GetIconTags(NULL, ICONGETA_GetDefaultType, WBPROJECT,
						ICONGETA_GetDefaultName, "iconify",
						TAG_DONE);
#ifdef __amigaos4__
	if(bm)
	{
		IconControl(dobj,
			ICONCTRLA_SetImageDataFormat, IDFMT_DIRECTMAPPED,
			ICONCTRLA_SetWidth, THUMBNAIL_WIDTH,
			ICONCTRLA_SetHeight, THUMBNAIL_HEIGHT,
			ICONCTRLA_SetImageData1, icondata,
			ICONCTRLA_SetImageData2, NULL,
			TAG_DONE);
	}
#endif
	dobj->do_Gadget.UserData = bm;

	LayoutIconA(dobj, (struct Screen *)~0UL, NULL);

	return dobj;
}

void amiga_icon_free(struct DiskObject *dobj)
{
	struct bitmap *bm = dobj->do_Gadget.UserData;

	FreeDiskObject(dobj);
	if(bm) ami_bitmap_free_icondata(bm);
}








netsurf-vince/pdf/frontends/amiga/icon.h

/*
 * Copyright 2010 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Content for image/x-amiga-icon (icon.library interface).
 */

#ifndef AMIGA_ICON_H
#define AMIGA_ICON_H

#include "utils/config.h"
#include "utils/errors.h"

#ifdef WITH_AMIGA_ICON

nserror amiga_icon_init(void);
void amiga_icon_fini(void);

#else

#define amiga_icon_init() NSERROR_OK
#define amiga_icon_fini() ((void) 0)

#endif /* WITH_AMIGA_ICON */

struct hlcache_handle;

void amiga_icon_superimpose_favicon(char *path, struct hlcache_handle *icon, char *type);
void amiga_icon_superimpose_favicon_internal(struct hlcache_handle *icon, struct DiskObject *dobj);
struct DiskObject *amiga_icon_from_bitmap(struct bitmap *bm);
void amiga_icon_free(struct DiskObject *dobj);
#endif
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/*
 * Copyright 2008 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef AMIGA_IFF_CSET_H
#define AMIGA_IFF_CSET_H
#include <exec/types.h>

/* This structure is for the IFF CSET chunk, registered by Martin Taillefer */

struct CSet {
	LONG	CodeSet;	/* 0=ECMA Latin 1 (std Amiga charset) */
	/* CBM will define additional values  */
	LONG	Reserved[7];
	};

#define ID_CSET  MAKE_ID('C','S','E','T')

#endif
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/*
 * Copyright 2009 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifdef WITH_NS_SVG

#include <stdio.h>
#include <stdlib.h>
#include <svgtiny.h>
#include <proto/exec.h>
#include <string.h>
#include <proto/dos.h>

#include "netsurf/inttypes.h"
#ifndef AMIGA_DR2D_STANDALONE
#include "utils/nsurl.h"
#include "netsurf/content.h"
#include "amiga/os3support.h"
#include "amiga/iff_dr2d.h"
#else
#include "os3support.h"
#include "iff_dr2d.h"
#endif

static struct ColorRegister cm[1000];
static ULONG numcols;

static ULONG findcolour(ULONG newcol)
{
	ULONG i;
	ULONG colr = 0xFFFFFFFF;
	UBYTE red,grn,blu;

	red = svgtiny_RED(newcol);
	grn = svgtiny_GREEN(newcol);
	blu = svgtiny_BLUE(newcol);

	for(i=0;i<numcols;i++)
	{
		if((cm[i].red == red) && (cm[i].green == grn) && (cm[i].blue == blu))
			colr = i;
	}

	return colr;
}

static void addcolour(ULONG newcol)
{
	ULONG colr = findcolour(newcol);

	if(colr == 0xFFFFFFFF)
	{
		cm[numcols].red = svgtiny_RED(newcol);
		cm[numcols].green = svgtiny_GREEN(newcol);
		cm[numcols].blue = svgtiny_BLUE(newcol);

		numcols++;
	}
}

bool ami_svg_to_dr2d(struct IFFHandle *iffh, const char *buffer,
		uint32_t size, const char *url)
{
	struct svgtiny_diagram *diagram;
	svgtiny_code code;
	BOOL fons_written = FALSE;
	struct fons_struct *fons;
	struct stxt_struct *stxt;
	struct attr_struct *attr;

	/* create svgtiny object */
	diagram = svgtiny_create();
	if (!diagram) {
		fprintf(stderr, "svgtiny_create failed\n");
		return 1;
	}

	/* parse */
	code = svgtiny_parse(diagram, buffer, size, url, 1000, 1000);
	if (code != svgtiny_OK) {
		fprintf(stderr, "svgtiny_parse failed: ");
		switch (code) {
		case svgtiny_OUT_OF_MEMORY:
			fprintf(stderr, "svgtiny_OUT_OF_MEMORY");
			break;
		case svgtiny_LIBDOM_ERROR:
			fprintf(stderr, "svgtiny_LIBDOM_ERROR");
			break;
		case svgtiny_NOT_SVG:
			fprintf(stderr, "svgtiny_NOT_SVG");
			break;
		case svgtiny_SVG_ERROR:
			fprintf(stderr, "svgtiny_SVG_ERROR: line %i: %s",
					diagram->error_line,
					diagram->error_message);
			break;
		default:
			fprintf(stderr, "unknown svgtiny_code %i", code);
			break;
		}
		fprintf(stderr, "\n");
	}

	if(!(PushChunk(iffh,ID_DR2D,ID_FORM,IFFSIZE_UNKNOWN)))
	{
		if(!(PushChunk(iffh,0,ID_NAME,IFFSIZE_UNKNOWN)))
		{
			WriteChunkBytes(iffh,url,strlen(url));
			PopChunk(iffh);
		}

		if(!(PushChunk(iffh,0,ID_ANNO,19)))
		{
			WriteChunkBytes(iffh,"Created by NetSurf\0",19);
			PopChunk(iffh);
		}

		if(!(PushChunk(iffh,0,ID_DRHD,16)))
		{
			struct drhd_struct drhd;
			drhd.XLeft = (float) 0.0;
			drhd.YTop = (float) 0.0;
			drhd.XRight = (float) diagram->width;
			drhd.YBot = (float) diagram->height;

			WriteChunkBytes(iffh,&drhd,16);
			PopChunk(iffh);
		}

		if(!(PushChunk(iffh,0,ID_DASH,IFFSIZE_UNKNOWN)))
		{
			struct dash_struct dash;
			dash.DashID = 1;
			dash.NumDashes = 0;

			WriteChunkBytes(iffh,&dash,sizeof(struct dash_struct));
			PopChunk(iffh);
		}

		if(!(PushChunk(iffh,0,ID_CMAP,IFFSIZE_UNKNOWN)))
		{
			for (unsigned int i = 0; i != diagram->shape_count; i++) {
				if(diagram->shape[i].fill != svgtiny_TRANSPARENT)
				{
					addcolour(diagram->shape[i].fill);
				}

				if(diagram->shape[i].stroke != svgtiny_TRANSPARENT)
				{
					addcolour(diagram->shape[i].stroke);
				}
			}

			WriteChunkBytes(iffh,cm,3*numcols);
			PopChunk(iffh);
		}

	for (unsigned int i = 0; i != diagram->shape_count; i++) {
		attr = calloc(1, sizeof(struct attr_struct));
		if (diagram->shape[i].fill == svgtiny_TRANSPARENT)
			attr->FillType = FT_NONE;
		else
		{
			attr->FillType = FT_COLOR;
			attr->FillValue = findcolour(diagram->shape[i].fill);
		}
		if (diagram->shape[i].stroke == svgtiny_TRANSPARENT)
			attr->DashPattern = 0;
		else
		{
			attr->DashPattern = 1;
			attr->EdgeValue = findcolour(diagram->shape[i].stroke);
		}
		attr->EdgeThick = (float) diagram->shape[i].stroke_width;

		if(!(PushChunk(iffh,0,ID_ATTR,IFFSIZE_UNKNOWN)))
		{
			WriteChunkBytes(iffh,attr,14);
			PopChunk(iffh);
		}
		free(attr);

		if (diagram->shape[i].path) {
			union {
				float PolyPoints;
				ULONG val;
			} poly[(diagram->shape[i].path_length)*2];

			USHORT NumPoints;
			long type;
			float curx,cury;

			curx = 0.0;
			cury = 0.0;
			NumPoints = 0;
			type = ID_OPLY;

			for (unsigned int j = 0;
					j != diagram->shape[i].path_length; ) {
				switch ((int) diagram->shape[i].path[j]) {
					case svgtiny_PATH_MOVE:
						if(j != 0)
						{
							poly[NumPoints*2].val = INDICATOR;
							poly[(NumPoints*2)+1].val = IND_MOVETO;
							NumPoints++;
						}
						poly[(NumPoints*2)].PolyPoints = diagram->shape[i].path[j + 1];
						poly[(NumPoints*2)+1].PolyPoints = diagram->shape[i].path[j + 2];
						NumPoints++;
						curx = (float) diagram->shape[i].path[j + 1];
						cury = (float) diagram->shape[i].path[j + 2];

						j += 3;
					break;
					case svgtiny_PATH_CLOSE:
						type = ID_CPLY;
						j += 1;
					break;
					case svgtiny_PATH_LINE:
						poly[(NumPoints*2)].PolyPoints = (float) diagram->shape[i].path[j + 1];
						poly[(NumPoints*2)+1].PolyPoints = (float) diagram->shape[i].path[j + 2];
						NumPoints++;
						curx = (float) diagram->shape[i].path[j + 1];
						cury = (float) diagram->shape[i].path[j + 2];
						j += 3;
					break;
					case svgtiny_PATH_BEZIER:
						poly[NumPoints*2].val = INDICATOR;
						poly[(NumPoints*2)+1].val = IND_CURVE;
						NumPoints++;
						poly[(NumPoints*2)].PolyPoints = curx;
						poly[(NumPoints*2)+1].PolyPoints = cury;
						NumPoints++;
						poly[(NumPoints*2)].PolyPoints = (float) diagram->shape[i].path[j + 1];
						poly[(NumPoints*2)+1].PolyPoints = (float) diagram->shape[i].path[j + 2];
						NumPoints++;
						poly[(NumPoints*2)].PolyPoints = (float) diagram->shape[i].path[j + 3];
						poly[(NumPoints*2)+1].PolyPoints = (float) diagram->shape[i].path[j + 4];
						NumPoints++;
						poly[(NumPoints*2)].PolyPoints = (float) diagram->shape[i].path[j + 5];
						poly[(NumPoints*2)+1].PolyPoints = (float) diagram->shape[i].path[j + 6];
						curx = poly[(NumPoints*2)].PolyPoints;
						cury = poly[(NumPoints*2)+1].PolyPoints;
						NumPoints++;
						j += 7;
					break;
					default:
						printf("error\n");
						j += 1;
					}
				}
				if(!(PushChunk(iffh,0,type,IFFSIZE_UNKNOWN)))
				{
					WriteChunkBytes(iffh,&NumPoints,sizeof(USHORT));
					WriteChunkBytes(iffh,poly,NumPoints*2*4);
					PopChunk(iffh);
				}
			} else if (diagram->shape[i].text) {
				stxt = calloc(1, sizeof(struct stxt_struct));
				stxt->BaseX = diagram->shape[i].text_x;
				stxt->BaseY = diagram->shape[i].text_y;
				stxt->NumChars = strlen(diagram->shape[i].text);
				if(!fons_written)
				{
					fons = calloc(1, sizeof(struct fons_struct));
					if(!(PushChunk(iffh, 0, ID_FONS, IFFSIZE_UNKNOWN)))
					{
						WriteChunkBytes(iffh, fons, sizeof(struct fons_struct));
						WriteChunkBytes(iffh, "Topaz\0", 6);
						PopChunk(iffh);
					}
					free(fons);
					fons_written = TRUE;
				}

				if(!(PushChunk(iffh, 0, ID_STXT, IFFSIZE_UNKNOWN)))
				{
					WriteChunkBytes(iffh, stxt, 26);
					WriteChunkBytes(iffh, diagram->shape[i].text, strlen(diagram->shape[i].text));
					PopChunk(iffh);
				}
				free(stxt);
			}
		}

		PopChunk(iffh);
	}

	svgtiny_free(diagram);

	return 0;
}

#ifndef AMIGA_DR2D_STANDALONE
bool ami_save_svg(struct hlcache_handle *c,char *filename)
{
	struct IFFHandle *iffh;
	const uint8_t *source_data;
	size_t source_size;

	if (!ami_download_check_overwrite(filename, NULL, 0)) return false;

	if ((iffh = AllocIFF())) {
		if ((iffh->iff_Stream = Open(filename,MODE_NEWFILE))) {
			InitIFFasDOS(iffh);
		}
		else return false;
	}

	if ((OpenIFF(iffh,IFFF_WRITE))) return false;

	source_data = content_get_source_data(c, &source_size);
	if (source_data != NULL) {
		ami_svg_to_dr2d(iffh,
				(const char *)source_data,
				source_size,
				nsurl_access(hlcache_handle_get_url(c)));
	}

	if(iffh) CloseIFF(iffh);
	if(iffh->iff_Stream) Close((BPTR)iffh->iff_Stream);
	if(iffh) FreeIFF(iffh);

	return true;
}
#else
/*
 * This code can be compiled as a standalone program for testing etc.
 * Use something like the following line:
 * gcc -o svg2dr2d iff_dr2d.c -lauto -lsvgtiny -lpthread -lsvgtiny
 * -ldom -lwapcaplet -lexpat -lparserutils
 * -DWITH_NS_SVG -DAMIGA_DR2D_STANDALONE -D__USE_INLINE__ -D__NOLIBBASE__
 */

const char __attribute__((used)) ver[] = "\0$VER: svg2dr2d 1.2 (05.01.2015)\0";

int main(int argc, char **argv)
{
	BPTR fh = 0;
	char *buffer;
	struct IFFHandle *iffh = NULL;
	int64_t size;
	LONG rarray[] = {0,0};
	struct RDArgs *args;
	STRPTR template = "SVG=INPUT/A,DR2D=OUTPUT/A";
	enum
	{
		A_SVG,
		A_DR2D
	};

#ifndef __amigaos4__
	DOSBase = OpenLibrary("dos.library", 37);
	if(!DOSBase) return RETURN_FAIL;

	IFFParseBase = OpenLibrary("iffparse.library", 37);
	if(!IFFParseBase) return RETURN_FAIL;
#endif

	args = ReadArgs(template,rarray,NULL);

	if(!args)
	{
		printf("Required argument missing\n");
		return 20;
	}

	if(fh = Open((char *)rarray[A_SVG],MODE_OLDFILE))
	{
		size = GetFileSize(fh);	

		buffer = malloc((uint32_t)size);

		Read(fh,buffer,(uint32_t)size);
		Close(fh);
	}
	else
	{
		printf("Unable to open file\n");
		return 20;
	}

	if(iffh = AllocIFF())
	{
		if(iffh->iff_Stream = Open((char *)rarray[A_DR2D],MODE_NEWFILE))
		{
			InitIFFasDOS(iffh);
		}
		else return 20;
	}

	if((OpenIFF(iffh,IFFF_WRITE))) return 20;

	ami_svg_to_dr2d(iffh,buffer,size,(char *)rarray[A_SVG]);

	free(buffer);
	if(iffh) CloseIFF(iffh);
	if(iffh->iff_Stream) Close((BPTR)iffh->iff_Stream);
	if(iffh) FreeIFF(iffh);
	FreeArgs(args);

#ifndef __amigaos4__
	if(DOSBase) CloseLibrary(DOSBase);
	if(IFFParseBase) CloseLibrary(IFFParseBase);
#endif
}

#endif // AMIGA_DR2D_STANDALONE
#endif // WITH_NS_SVG








netsurf-vince/pdf/frontends/amiga/iff_dr2d.h

/*
 * Copyright 2009 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifdef WITH_NS_SVG
#ifndef AMIGA_IFF_DR2D_H
#define AMIGA_IFF_DR2D_H
#include <proto/iffparse.h>
#include <datatypes/pictureclass.h>
#include <stdbool.h>
#ifndef AMIGA_DR2D_STANDALONE
#include "content/content.h"
#include "amiga/download.h"
#endif

#define ID_DR2D MAKE_ID('D','R','2','D')
#define ID_DRHD MAKE_ID('D','R','H','D')
#define ID_ATTR MAKE_ID('A','T','T','R')
#define ID_CPLY MAKE_ID('C','P','L','Y')
#define ID_OPLY MAKE_ID('O','P','L','Y')
#define ID_STXT MAKE_ID('S','T','X','T')
#define ID_DASH MAKE_ID('D','A','S','H')
//#define ID_CMAP MAKE_ID('C','M','A','P')  in dt/pictureclass
//#define ID_NAME MAKE_ID('N','A','M','E')  in dt/datatypes
#define ID_ANNO MAKE_ID('A','N','N','O')
#define ID_FONS MAKE_ID('F','O','N','S')

struct drhd_struct {
	float	XLeft, YTop, XRight, YBot;
};

struct poly_struct {
    USHORT	NumPoints;
//	    float	PolyPoints[]; // 2*numpoints
};

#define INDICATOR  0xFFFFFFFF
#define IND_SPLINE 0x00000001
#define IND_MOVETO 0x00000002
#define IND_CURVE  0x00000001

struct fons_struct {
    UBYTE	FontID;	/* ID the font is referenced by */
    UBYTE	Pad1;          	/* Always 0 */
    UBYTE	Proportional;	/* Is it proportional? */
    UBYTE	Serif;	/* does it have serifs? */
};

struct stxt_struct {
    UBYTE	Pad0;	/* Always 0 (for future expansion) */
    UBYTE	WhichFont;      /* Which font to use */
    float	CharW, CharH,  	/* W/H of an individual char */
	BaseX, BaseY,  	/* Start of baseline */
	Rotation;      	/* Angle of text (in degrees) */
    uint16_t	NumChars;
    //char	TextChars[NumChars];
};

/* Various fill types */
#define FT_NONE	0    /* No fill	*/
#define FT_COLOR    	1    /* Fill with color from palette */
#define FT_OBJECTS	2    /* Fill with tiled objects	*/

struct attr_struct {
    UBYTE	FillType;    /* One of FT_*, above	*/
    UBYTE	JoinType;    /* One of JT_*, below	*/
    UBYTE	DashPattern; /* ID of edge dash pattern */
    UBYTE	ArrowHead;   /* ID of arrowhead to use  */
    USHORT	FillValue;   /* Color or object with which to fill */
    USHORT	EdgeValue;   /* Edge color index	*/
    USHORT	WhichLayer;  /* ID of layer it's in	*/
    float	EdgeThick;   /* Line width	*/
};

/* Join types */
#define JT_NONE	   0    	/* Don't do line joins */
#define JT_MITER  	1    	/* Mitered join */
#define JT_BEVEL  	2    	/* Beveled join */
#define JT_ROUND  	3    	/* Round join */

struct dash_struct {
    USHORT	DashID;	/* ID of the dash pattern */
    USHORT	NumDashes; 	/* Should always be even */
//	    IEEE	Dashes[NumDashes];  	/* On-off pattern */
};

bool ami_svg_to_dr2d(struct IFFHandle *iffh, const char *buffer,
		uint32_t size, const char *url);
#ifndef AMIGA_DR2D_STANDALONE
bool ami_save_svg(struct hlcache_handle *c, char *filename);
#endif
#endif // AMIGA_IFF_DR2D_H
#endif // WITH_NS_SVG







netsurf-vince/pdf/frontends/amiga/launch.c

/*
 * Copyright 2008-10 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Fetching of data from a file (implementation).
 */

#include "amiga/os3support.h"

#include <string.h>
#include <stdbool.h>
#include <stdlib.h>
#include <proto/exec.h>
#include <proto/dos.h>
#include <proto/utility.h>
#include <proto/openurl.h>

#include "amiga/launch.h"
#include "amiga/object.h" /* for list abstraction */
#include "utils/nsoption.h"
#include "utils/nsurl.h"

struct Library *OpenURLBase = NULL;
struct OpenURLIFace *IOpenURL = NULL;

static struct MinList *ami_unsupportedprotocols;

struct ami_protocol
{
	struct MinNode node;
	lwc_string *protocol;
};

static struct ami_protocol *ami_openurl_add_protocol(const char *url)
{
	nsurl *ns_url;
	struct ami_protocol *ami_p =
		(struct ami_protocol *)malloc(sizeof(struct ami_protocol));

	if (nsurl_create(url, &ns_url) != NSERROR_OK) {
		free(ami_p);
		return NULL;
	}

	ami_p->protocol = nsurl_get_component(ns_url, NSURL_SCHEME);
	nsurl_unref(ns_url);
	if (ami_p->protocol == NULL)
	{
		free(ami_p);
		return NULL;
	}

	AddTail((struct List *)ami_unsupportedprotocols, (struct Node *)ami_p);
	return ami_p;
}

static void ami_openurl_free_list(struct MinList *list)
{
	struct ami_protocol *node;
	struct ami_protocol *nnode;

	if(!IsMinListEmpty(list)) {
		node = (struct ami_protocol *)GetHead((struct List *)list);

		do
		{
			nnode=(struct ami_protocol *)GetSucc((struct Node *)node);

			Remove((struct Node *)node);
			if (node->protocol) lwc_string_unref(node->protocol);
			free(node);
			node = NULL;
		}while((node=nnode));
	}
	free(list);
}

static BOOL ami_openurl_check_list(struct MinList *list, nsurl *url)
{
	struct ami_protocol *node;
	struct ami_protocol *nnode;
	lwc_string *url_scheme;
	bool match;

	if(IsMinListEmpty(list)) return FALSE;

	url_scheme = nsurl_get_component(url, NSURL_SCHEME);

	node = (struct ami_protocol *)GetHead((struct List *)list);

	do
	{
		nnode=(struct ami_protocol *)GetSucc((struct Node *)node);

		if ((lwc_string_isequal(url_scheme, node->protocol,
				&match) == lwc_error_ok) && (match == true)) {
			lwc_string_unref(url_scheme);
			return TRUE;
		}
	}while((node=nnode));

	lwc_string_unref(url_scheme);
	return FALSE;
}

/**
 * Initialise the fetcher.
 *
 * Must be called once before any other function.
 */

void ami_openurl_open(void)
{
	if(nsoption_bool(use_openurl_lib)) {
		if((OpenURLBase = OpenLibrary("openurl.library",0))) {
#ifdef __amigaos4__
			IOpenURL = (struct OpenURLIFace *)GetInterface(OpenURLBase,"main",1,NULL);
#endif
		}
	}

	ami_unsupportedprotocols = ami_AllocMinList();
}

void ami_openurl_close(void)
{
#ifdef __amigaos4__
	if(IOpenURL) DropInterface((struct Interface *)IOpenURL);
#endif
	if(OpenURLBase) CloseLibrary(OpenURLBase);

	ami_openurl_free_list(ami_unsupportedprotocols);
}

nserror gui_launch_url(struct nsurl *url)
{
#ifdef __amigaos4__
	APTR procwin = SetProcWindow((APTR)-1L);
#endif
	char *launchurl = NULL;

	if(ami_openurl_check_list(ami_unsupportedprotocols, url) == FALSE)
	{
		if(IOpenURL)
		{
			URL_OpenA((STRPTR)url,NULL);
		} else {
			if((launchurl = ASPrintf("URL:%s", nsurl_access(url)))) {
				BPTR fptr = Open(launchurl,MODE_OLDFILE);
				if(fptr)
				{
					Close(fptr);
				} else {
					ami_openurl_add_protocol(nsurl_access(url));
				}
				FreeVec(launchurl);
			}
		}
	}
#ifdef __amigaos4__
	SetProcWindow(procwin);
#endif
	return NSERROR_OK;
}







netsurf-vince/pdf/frontends/amiga/launch.h

/*
 * Copyright 2008-9 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Fetching of data from a URL (Registration).
 */

#ifndef AMIGA_LAUNCH_H
#define AMIGA_LAUNCH_H
#include "utils/errors.h"
struct nsurl;

void ami_openurl_open(void);
void ami_openurl_close(void);

nserror gui_launch_url(struct nsurl *url);

#endif







netsurf-vince/pdf/frontends/amiga/libs.c

/*
 * Copyright 2014-2020 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include "amiga/os3support.h"

#include "amiga/libs.h"
#include "amiga/misc.h"
#include "utils/utils.h"
#include "utils/log.h"

#include <proto/dos.h>
#include <proto/exec.h>
#include <proto/intuition.h>
#include <proto/utility.h>

#include <graphics/gfxbase.h> /* Needed for v54 version check */

#ifndef __amigaos4__
/* OS3 needs these for the XXXX_GetClass() functions */
#include <proto/arexx.h>
#include <proto/bevel.h>
#include <proto/bitmap.h>
#include <proto/button.h>
#include <proto/chooser.h>
#include <proto/checkbox.h>
#include <proto/clicktab.h>
#include <proto/fuelgauge.h>
#include <proto/getfile.h>
#include <proto/getfont.h>
#include <proto/getscreenmode.h>
#include <proto/integer.h>
#include <proto/label.h>
#include <proto/layout.h>
#include <proto/listbrowser.h>
#include <proto/radiobutton.h>
#include <proto/scroller.h>
#include <proto/space.h>
#include <proto/speedbar.h>
#include <proto/string.h>
#include <proto/window.h>
#endif

#ifdef __amigaos4__
#define AMINS_LIB_OPEN(LIB, LIBVER, PREFIX, INTERFACE, INTVER, FAIL)	\
	NSLOG(netsurf, INFO, "Opening %s v%d", LIB, LIBVER);		\
	if((PREFIX##Base = (struct PREFIX##Base *)OpenLibrary(LIB, LIBVER))) {	\
		NSLOG(netsurf, INFO, " -> opened v%d.%d", ((struct Library *)PREFIX##Base)->lib_Version, ((struct Library *)PREFIX##Base)->lib_Revision);	\
		I##PREFIX = (struct PREFIX##IFace *)GetInterface((struct Library *)PREFIX##Base, INTERFACE, INTVER, NULL);	\
		if(I##PREFIX == NULL) {	\
			NSLOG(netsurf, INFO, "Failed to get %s interface v%d of %s", INTERFACE, INTVER, LIB); \
			AMINS_LIB_CLOSE(PREFIX)	\
			if(FAIL == true) {	\
				STRPTR error = ASPrintf("Unable to open interface %s v%d\nof %s v%ld (fatal error - not an OS4 lib?)", INTERFACE, INTVER, LIB, LIBVER);	\
				ami_misc_fatal_error(error);	\
				FreeVec(error);	\
				return false;	\
			}	\
		}	\
	} else {	\
		NSLOG(netsurf, INFO, "Failed to open %s v%d", LIB, LIBVER); \
		if(FAIL == true) {	\
			STRPTR error = ASPrintf("Unable to open %s v%ld (fatal error)", LIB, LIBVER);	\
			ami_misc_fatal_error(error);	\
			FreeVec(error);	\
			return false;	\
		}	\
	}

#define AMINS_LIB_CLOSE(PREFIX)	\
	if(I##PREFIX) DropInterface((struct Interface *)I##PREFIX);	\
	if(PREFIX##Base) CloseLibrary((struct Library *)PREFIX##Base);	\
	I##PREFIX = NULL;	\
	PREFIX##Base = NULL;

#define AMINS_LIB_STRUCT(PREFIX)	\
	struct PREFIX##Base *PREFIX##Base = NULL;	\
	struct PREFIX##IFace *I##PREFIX = NULL;

#define AMINS_CLASS_OPEN(CLASS, CLASSVER, PREFIX, CLASSGET, NEEDINTERFACE)	\
	NSLOG(netsurf, INFO, "Opening %s v%d", CLASS, CLASSVER);		\
	if((PREFIX##Base = OpenClass(CLASS, CLASSVER, &PREFIX##Class))) {	\
		NSLOG(netsurf, INFO, " -> opened v%d.%d", ((struct Library *)PREFIX##Base)->lib_Version, ((struct Library *)PREFIX##Base)->lib_Revision);	\
		if(NEEDINTERFACE == true) {	\
			NSLOG(netsurf, INFO, "        + interface");	\
			I##PREFIX = (struct PREFIX##IFace *)GetInterface((struct Library *)PREFIX##Base, "main", 1, NULL);	\
			if(I##PREFIX == NULL) {	\
				NSLOG(netsurf, ERROR, "Failed to get main interface v1 of %s", CLASS); \
			}	\
		}	\
	}	\
	if(PREFIX##Class == NULL) {	\
		NSLOG(netsurf, INFO, "Failed to open %s v%d", CLASS, CLASSVER); \
		STRPTR error = ASPrintf("Unable to open %s v%d (fatal error)", CLASS, CLASSVER);	\
		ami_misc_fatal_error(error);	\
		FreeVec(error);	\
		return false;	\
	}

#define AMINS_CLASS_CLOSE(PREFIX)	\
	if(I##PREFIX) DropInterface((struct Interface *)I##PREFIX);	\
	if(PREFIX##Base) CloseClass(PREFIX##Base);	\
	I##PREFIX = NULL;	\
	PREFIX##Base = NULL;

#define AMINS_CLASS_STRUCT(PREFIX)	\
	struct ClassLibrary *PREFIX##Base = NULL;	\
	struct PREFIX##IFace *I##PREFIX = NULL;	\
	Class *PREFIX##Class = NULL;

#else
#define AMINS_LIB_OPEN(LIB, LIBVER, PREFIX, INTERFACE, INTVER, FAIL)	\
	NSLOG(netsurf, INFO, "Opening %s v%d", LIB, LIBVER);		\
	if((PREFIX##Base = (struct PREFIX##Base *)OpenLibrary(LIB, LIBVER))) {	\
		NSLOG(netsurf, INFO, " -> opened v%d.%d", ((struct Library *)PREFIX##Base)->lib_Version, ((struct Library *)PREFIX##Base)->lib_Revision);	\
	} else {	\
		NSLOG(netsurf, INFO, "Failed to open %s v%d", LIB, LIBVER); \
		if(FAIL == true) {	\
			STRPTR error = ASPrintf("Unable to open %s v%d (fatal error)", LIB, LIBVER);	\
			ami_misc_fatal_error(error);	\
			FreeVec(error);	\
			return false;	\
		}	\
	}

#define AMINS_LIB_CLOSE(PREFIX)	\
	if(PREFIX##Base) CloseLibrary((struct Library *)PREFIX##Base);	\
	PREFIX##Base = NULL;

#define AMINS_LIB_STRUCT(PREFIX)	\
	struct PREFIX##Base *PREFIX##Base = NULL;

#define AMINS_CLASS_OPEN(CLASS, CLASSVER, PREFIX, CLASSGET, NEEDINTERFACE)	\
	NSLOG(netsurf, INFO, "Opening %s v%d", CLASS, CLASSVER);	\
	if((PREFIX##Base = OpenLibrary(CLASS, CLASSVER))) {	\
		NSLOG(netsurf, INFO, " -> opened v%d.%d", ((struct Library *)PREFIX##Base)->lib_Version, ((struct Library *)PREFIX##Base)->lib_Revision);	\
		PREFIX##Class = CLASSGET##_GetClass();	\
	}	\
	if(PREFIX##Class == NULL) {	\
		NSLOG(netsurf, INFO, "Failed to open %s v%d", CLASS, CLASSVER); \
		STRPTR error = ASPrintf("Unable to open %s v%d (fatal error)", CLASS, CLASSVER);	\
		ami_misc_fatal_error(error);	\
		FreeVec(error);	\
		return false;	\
	}

#define AMINS_CLASS_CLOSE(PREFIX)	\
	if(PREFIX##Base) CloseLibrary(PREFIX##Base);	\
	PREFIX##Base = NULL;

#define AMINS_CLASS_STRUCT(PREFIX)	\
	struct Library *PREFIX##Base = NULL;	\
	Class *PREFIX##Class = NULL;

#endif

#define GraphicsBase GfxBase /* graphics.library is a bit weird */

#ifdef __amigaos4__
AMINS_LIB_STRUCT(Application);
#else
AMINS_LIB_STRUCT(Utility)
#endif
AMINS_LIB_STRUCT(Asl);
AMINS_LIB_STRUCT(DataTypes);
AMINS_LIB_STRUCT(Diskfont);
AMINS_LIB_STRUCT(Graphics);
AMINS_LIB_STRUCT(GadTools);
AMINS_LIB_STRUCT(Icon);
AMINS_LIB_STRUCT(IFFParse);
AMINS_LIB_STRUCT(Intuition);
AMINS_LIB_STRUCT(Keymap);
AMINS_LIB_STRUCT(Layers);
AMINS_LIB_STRUCT(Locale);
AMINS_LIB_STRUCT(P96);
AMINS_LIB_STRUCT(Workbench);

AMINS_LIB_STRUCT(Codesets);
AMINS_LIB_STRUCT(GuiGFX);

AMINS_CLASS_STRUCT(ARexx);
AMINS_CLASS_STRUCT(Bevel);
AMINS_CLASS_STRUCT(BitMap);
AMINS_CLASS_STRUCT(Button);
AMINS_CLASS_STRUCT(Chooser);
AMINS_CLASS_STRUCT(CheckBox);
AMINS_CLASS_STRUCT(ClickTab);
AMINS_CLASS_STRUCT(FuelGauge);
AMINS_CLASS_STRUCT(GetFile);
AMINS_CLASS_STRUCT(GetFont);
AMINS_CLASS_STRUCT(GetScreenMode);
AMINS_CLASS_STRUCT(Integer);
AMINS_CLASS_STRUCT(Label);
AMINS_CLASS_STRUCT(Layout);
AMINS_CLASS_STRUCT(ListBrowser);
AMINS_CLASS_STRUCT(RadioButton);
#ifndef __amigaos4__
AMINS_CLASS_STRUCT(Page);
#endif
AMINS_CLASS_STRUCT(Scroller);
AMINS_CLASS_STRUCT(Space);
AMINS_CLASS_STRUCT(SpeedBar);
AMINS_CLASS_STRUCT(String);
AMINS_CLASS_STRUCT(Window);


bool ami_libs_open(void)
{
#ifdef __amigaos4__
	/* Libraries only needed on OS4 */
	AMINS_LIB_OPEN("application.library",  53, Application, "application", 2, false)
#else
	/* Libraries we get automatically on OS4 but not OS3 */
	AMINS_LIB_OPEN("utility.library",      37, Utility,     "main",        1, true)
#endif
	/* Standard libraries for both versions */
	AMINS_LIB_OPEN("asl.library",          37, Asl,         "main",        1, true)
	AMINS_LIB_OPEN("datatypes.library",    39, DataTypes,   "main",        1, true)
	AMINS_LIB_OPEN("diskfont.library",     40, Diskfont,    "main",        1, true)
	AMINS_LIB_OPEN("dos.library",          37, DOS,         "main",        1, true)
	AMINS_LIB_OPEN("gadtools.library",     37, GadTools,    "main",        1, true)
	AMINS_LIB_OPEN("graphics.library",     40, Graphics,    "main",        1, true)
	AMINS_LIB_OPEN("icon.library",         44, Icon,        "main",        1, true)
	AMINS_LIB_OPEN("iffparse.library",     37, IFFParse,    "main",        1, true)
	AMINS_LIB_OPEN("intuition.library",    40, Intuition,   "main",        1, true)
	AMINS_LIB_OPEN("keymap.library",       37, Keymap,      "main",        1, true)
	AMINS_LIB_OPEN("layers.library",       37, Layers,      "main",        1, true)
	AMINS_LIB_OPEN("locale.library",       38, Locale,      "main",        1, true)
	AMINS_LIB_OPEN("workbench.library",    37, Workbench,   "main",        1, true)

	/* This is down here as we need to check the graphics.library version
	 * before opening.  If it is sufficiently new enough we can avoid using P96.
	 */
	if(GfxBase->LibNode.lib_Version < 54)
		AMINS_LIB_OPEN("Picasso96API.library",  0, P96,         "main",        1, false)

	/* Non-OS provided libraries */
	AMINS_LIB_OPEN("codesets.library",    6, Codesets,   "main",        1, false)
	AMINS_LIB_OPEN("guigfx.library",      9, GuiGFX,     "main",        1, false)

	/* NB: timer.device is opened in schedule.c (ultimately by the scheduler process).
	 * The library base and interface are obtained there, rather than here, due to
	 * the additional complexities of opening devices, which aren't important here
	 * (as we only need the library interface), but are important for the scheduler
	 * (as it also uses the device interface).  We trust that the scheduler has
	 * initialised before any other code requires the timer's library interface,
	 * to avoid opening it twice.
	 */

	/* BOOPSI classes.
	 * Opened using class functions rather than the old-fashioned method.
	 * We get the class pointer once and used our stored copy.
	 * On OS4 these must be opened *after* intuition.library.
	 * NB: the last argument should be "true" only if the class also has
	 * library functions we use.
	 */
	AMINS_CLASS_OPEN("arexx.class",                  41, ARexx,         AREXX,         false)
	AMINS_CLASS_OPEN("images/bevel.image",           41, Bevel,         BEVEL,         false)
	AMINS_CLASS_OPEN("images/bitmap.image",          41, BitMap,        BITMAP,        false)
	AMINS_CLASS_OPEN("gadgets/button.gadget",        42, Button,        BUTTON,        false)
	AMINS_CLASS_OPEN("gadgets/checkbox.gadget",      41, CheckBox,      CHECKBOX,      false)
	AMINS_CLASS_OPEN("gadgets/chooser.gadget",       41, Chooser,       CHOOSER,       true)
	AMINS_CLASS_OPEN("gadgets/clicktab.gadget",      42, ClickTab,      CLICKTAB,      true)
	AMINS_CLASS_OPEN("gadgets/fuelgauge.gadget",     41, FuelGauge,     FUELGAUGE,     false)
	AMINS_CLASS_OPEN("gadgets/getfile.gadget",       41, GetFile,       GETFILE,       false)
	AMINS_CLASS_OPEN("gadgets/getfont.gadget",       41, GetFont,       GETFONT,       false)
	AMINS_CLASS_OPEN("gadgets/getscreenmode.gadget", 41, GetScreenMode, GETSCREENMODE, false)
	AMINS_CLASS_OPEN("gadgets/integer.gadget",       41, Integer,       INTEGER,       false)
	AMINS_CLASS_OPEN("images/label.image",           41, Label,         LABEL,         false)
	AMINS_CLASS_OPEN("gadgets/layout.gadget",        43, Layout,        LAYOUT,        true)
	AMINS_CLASS_OPEN("gadgets/listbrowser.gadget",   41, ListBrowser,   LISTBROWSER,   true)
	AMINS_CLASS_OPEN("gadgets/radiobutton.gadget",   41, RadioButton,   RADIOBUTTON,   false)
	AMINS_CLASS_OPEN("gadgets/scroller.gadget",      42, Scroller,      SCROLLER,      false)
	AMINS_CLASS_OPEN("gadgets/space.gadget",         41, Space,         SPACE,         false)
	AMINS_CLASS_OPEN("gadgets/speedbar.gadget",      41, SpeedBar,      SPEEDBAR,      true)
	AMINS_CLASS_OPEN("gadgets/string.gadget",        41, String,        STRING,        false)
	AMINS_CLASS_OPEN("window.class",                 42, Window,        WINDOW,        false)

#ifndef __amigaos4__
	/* BOOPSI classes only required prior to OS4 */
	PageClass = PAGE_GetClass();
#endif

	return true;
}

void ami_libs_close(void)
{
	/* BOOPSI Classes.
	 * On OS4 these must be closed *before* intuition.library
	 */
	AMINS_CLASS_CLOSE(ARexx)
	AMINS_CLASS_CLOSE(Bevel)
	AMINS_CLASS_CLOSE(BitMap)
	AMINS_CLASS_CLOSE(Button)
	AMINS_CLASS_CLOSE(CheckBox)
	AMINS_CLASS_CLOSE(Chooser)
	AMINS_CLASS_CLOSE(ClickTab)
	AMINS_CLASS_CLOSE(FuelGauge)
	AMINS_CLASS_CLOSE(GetFile)
	AMINS_CLASS_CLOSE(GetFont)
	AMINS_CLASS_CLOSE(GetScreenMode)
	AMINS_CLASS_CLOSE(Integer)
	AMINS_CLASS_CLOSE(Label)
	AMINS_CLASS_CLOSE(Layout)
	AMINS_CLASS_CLOSE(ListBrowser)
	AMINS_CLASS_CLOSE(RadioButton)
	AMINS_CLASS_CLOSE(Scroller)
	AMINS_CLASS_CLOSE(Space)
	AMINS_CLASS_CLOSE(SpeedBar)
	AMINS_CLASS_CLOSE(String)
	AMINS_CLASS_CLOSE(Window)

	/* Libraries */
	AMINS_LIB_CLOSE(Codesets)
	AMINS_LIB_CLOSE(GuiGFX)

	AMINS_LIB_CLOSE(Asl)
	AMINS_LIB_CLOSE(DataTypes)
	AMINS_LIB_CLOSE(Diskfont)
	AMINS_LIB_CLOSE(DOS)
	AMINS_LIB_CLOSE(GadTools)
	AMINS_LIB_CLOSE(Graphics)
	AMINS_LIB_CLOSE(Icon)
	AMINS_LIB_CLOSE(IFFParse)
	AMINS_LIB_CLOSE(Intuition)
	AMINS_LIB_CLOSE(Keymap)
	AMINS_LIB_CLOSE(Layers)
	AMINS_LIB_CLOSE(Locale)
	AMINS_LIB_CLOSE(P96)
	AMINS_LIB_CLOSE(Workbench)
#ifdef __amigaos4__
	AMINS_LIB_CLOSE(Application)
#else
	AMINS_LIB_CLOSE(Utility)
#endif
}








netsurf-vince/pdf/frontends/amiga/libs.h

/*
 * Copyright 2014 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef AMIGA_LIBS_H
#include <stdbool.h>
#include <intuition/classes.h>

/* BOOPSI classes */
extern Class *ARexxClass;
extern Class *BevelClass;
extern Class *BitMapClass;
extern Class *ButtonClass;
extern Class *CheckBoxClass;
extern Class *ChooserClass;
extern Class *ClickTabClass;
extern Class *FuelGaugeClass;
extern Class *GetFileClass;
extern Class *GetFontClass;
extern Class *GetScreenModeClass;
extern Class *IntegerClass;
extern Class *LabelClass;
extern Class *LayoutClass;
extern Class *ListBrowserClass;
#ifndef __amigaos4__
/* OS4 uses a public class name instead */
extern Class *PageClass;
#endif
extern Class *RadioButtonClass;
extern Class *ScrollerClass;
extern Class *SpaceClass;
extern Class *SpeedBarClass;
extern Class *StringClass;
extern Class *WindowClass;

/* New improved ReAction macros! */
#define ARexxObj			NewObject(ARexxClass, NULL
#define BevelObj			NewObject(BevelClass, NULL
#define BitMapObj			NewObject(BitMapClass, NULL
#define ButtonObj			NewObject(ButtonClass, NULL
#define CheckBoxObj			NewObject(CheckBoxClass, NULL
#define ChooserObj			NewObject(ChooserClass, NULL
#define ClickTabObj			NewObject(ClickTabClass, NULL
#define FuelGaugeObj		NewObject(FuelGaugeClass, NULL
#define GetFileObj			NewObject(GetFileClass, NULL
#define GetFontObj			NewObject(GetFontClass, NULL
#define GetScreenModeObj	NewObject(GetScreenModeClass, NULL
#define IntegerObj			NewObject(IntegerClass, NULL
#define LabelObj			NewObject(LabelClass, NULL
#define LayoutHObj			NewObject(LayoutClass, NULL, LAYOUT_Orientation, LAYOUT_ORIENT_HORIZ
#define LayoutVObj			NewObject(LayoutClass, NULL, LAYOUT_Orientation, LAYOUT_ORIENT_VERT
#define ListBrowserObj			NewObject(ListBrowserClass, NULL
#ifdef __amigaos4__
#define PageObj				NewObject(NULL, "page.gadget"
#else
#define PageObj				NewObject(PageClass, NULL
#endif
#define RadioButtonObj		NewObject(RadioButtonClass, NULL
#define ScrollerObj			NewObject(ScrollerClass, NULL
#define SpaceObj			NewObject(SpaceClass, NULL
#define SpeedBarObj			NewObject(SpeedBarClass, NULL
#define StringObj			NewObject(StringClass, NULL
#define WindowObj			NewObject(WindowClass, NULL

/* Functions */
bool ami_libs_open(void);
void ami_libs_close(void);
#endif








netsurf-vince/pdf/frontends/amiga/memory.c

/*
 * Copyright 2016 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef __amigaos4__
#include <proto/dos.h>
#include <proto/exec.h>
#include <exec/interrupts.h>
#include <stdlib.h>
#include "amiga/memory.h"
#include "amiga/os3support.h"
#include "amiga/schedule.h"
#include "content/llcache.h"
#include "utils/log.h"

ULONG __slab_max_size = 2048; /* Enable clib2's slab allocator */

enum {
	PURGE_NONE = 0,
	PURGE_STEP1,
	PURGE_STEP2,
	PURGE_DONE_STEP1,
	PURGE_DONE_STEP2
};
static int low_mem_status = PURGE_NONE;

/* Special clear (ie. non-zero) */
void *ami_memory_clear_alloc(size_t size, UBYTE value)
{
	void *mem = malloc(size);
	if (mem) memset(mem, value, size);
	return mem;
}

/* clib2 slab allocator stats */
static int ami_memory_slab_usage_cb(const struct __slab_usage_information * sui)
{
	if(sui->sui_slab_index <= 1) {
		NSLOG(netsurf, INFO, "clib2 slab usage:");
		NSLOG(netsurf, INFO,
		      "  The size of all slabs, in bytes: %ld",
		      sui->sui_slab_size);
		NSLOG(netsurf, INFO,
		      "  Number of allocations which are not managed by slabs: %ld",
		      sui->sui_num_single_allocations);
		NSLOG(netsurf, INFO,
		      "  Total number of bytes allocated for memory not managed by slabs: %ld",
		      sui->sui_total_single_allocation_size);
		NSLOG(netsurf, INFO,
		      "  Number of slabs currently in play: %ld",
		      sui->sui_num_slabs);
		NSLOG(netsurf, INFO,
		      "  Number of currently unused slabs: %ld",
		      sui->sui_num_empty_slabs);
		NSLOG(netsurf, INFO,
		      "  Number of slabs in use which are completely filled with data: %ld",
		      sui->sui_num_full_slabs);
		NSLOG(netsurf, INFO,
		      "  Total number of bytes allocated for all slabs: %ld",
		      sui->sui_total_slab_allocation_size);
	}
	NSLOG(netsurf, INFO, "Slab %d", sui->sui_slab_index);
	NSLOG(netsurf, INFO, "  Memory chunk size managed by this slab: %ld",
	      sui->sui_chunk_size);
	NSLOG(netsurf, INFO,
	      "  Number of memory chunks that fit in this slab: %ld",
	      sui->sui_num_chunks);
	NSLOG(netsurf, INFO,
	      "  Number of memory chunks used in this slab: %ld",
	      sui->sui_num_chunks_used);

	return 0;
}

static int ami_memory_slab_alloc_cb(const struct __slab_allocation_information *sai)
{
	if(sai->sai_allocation_index <= 1) {
		NSLOG(netsurf, INFO, "clib2 allocation usage:");
		NSLOG(netsurf, INFO,
		      "  Number of allocations which are not managed by slabs: %ld",
		      sai->sai_num_single_allocations);
		NSLOG(netsurf, INFO,
		      "  Total number of bytes allocated for memory not managed by slabs: %ld",
		      sai->sai_total_single_allocation_size);
	}
	NSLOG(netsurf, INFO, "Alloc %d", sai->sai_allocation_index);
	NSLOG(netsurf, INFO, "  Size of this allocation, as requested: %ld",
	      sai->sai_allocation_size);
	NSLOG(netsurf, INFO,
	      "  Total size of this allocation, including management data: %ld",
	      sai->sai_total_allocation_size);

	return 0;
}

static int ami_memory_slab_stats_cb(void *user_data, const char *line, size_t line_length)
{
	BPTR fh = (BPTR)user_data;
	long err = FPuts(fh, line);

	if(err != 0) {
		return -1;
	} else {
		return 0;
	}
}

void ami_memory_slab_dump(BPTR fh)
{
	__get_slab_usage(ami_memory_slab_usage_cb);
	__get_slab_allocations(ami_memory_slab_alloc_cb);
	__get_slab_stats(fh, ami_memory_slab_stats_cb);
}

/* Low memory handler */
static void ami_memory_low_mem_handler(void *p)
{
	if(low_mem_status == PURGE_STEP1) {
		NSLOG(netsurf, INFO, "Purging llcache");
		llcache_clean(true);
		low_mem_status = PURGE_DONE_STEP1;
	}

	if(low_mem_status == PURGE_STEP2) {
		NSLOG(netsurf, INFO, "Purging unused slabs");
		__free_unused_slabs();
		low_mem_status = PURGE_DONE_STEP2;
	}
}

static ASM ULONG ami_memory_handler(REG(a0, struct MemHandlerData *mhd), REG(a1, void *userdata), REG(a6, struct ExecBase *execbase))
{
	if(low_mem_status == PURGE_DONE_STEP2) {
		low_mem_status = PURGE_NONE;
		return MEM_ALL_DONE;
	}

	if(low_mem_status == PURGE_DONE_STEP1) {
		low_mem_status = PURGE_STEP2;
	}

	if(low_mem_status == PURGE_NONE) {
		low_mem_status = PURGE_STEP1;
	}

	ami_schedule(1, ami_memory_low_mem_handler, NULL);

	return MEM_TRY_AGAIN;
}
 
struct Interrupt *ami_memory_init(void)
{
	struct Interrupt *memhandler = malloc(sizeof(struct Interrupt));
	if(memhandler == NULL) return NULL; // we're screwed

	memhandler->is_Node.ln_Pri = -127; // low down as will be slow
	memhandler->is_Node.ln_Name = "NetSurf low memory handler";
	memhandler->is_Data = NULL;
	memhandler->is_Code = (APTR)&ami_memory_handler;
	AddMemHandler(memhandler);

	return memhandler;
}

void ami_memory_fini(struct Interrupt *memhandler)
{
	if(memhandler != NULL) {
		RemMemHandler(memhandler);
		free(memhandler);
	}
}

#endif








netsurf-vince/pdf/frontends/amiga/memory.h

/*
 * Copyright 2016 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef AMIGA_MEMORY_H
#define AMIGA_MEMORY_H

#include <exec/types.h>

/* Alloc/free chip memory */
#ifdef __amigaos4__
#define ami_memory_chip_alloc(s) malloc(s)
#define ami_memory_chip_free(p) free(p)
#else
#define ami_memory_chip_alloc(s) AllocVec(s, MEMF_CHIP)
#define ami_memory_chip_free(p) FreeVec(p)
#endif

/* Alloc/free a block cleared to non-zero */
#ifdef __amigaos4__
#define ami_memory_clear_alloc(s,v) AllocVecTags(s, AVT_ClearWithValue, v, TAG_DONE)
#define ami_memory_clear_free(p) FreeVec(p)
#else
void *ami_memory_clear_alloc(size_t size, UBYTE value);
#define ami_memory_clear_free(p) free(p)
#endif

/* Itempool cross-compatibility */
#ifdef __amigaos4__
#define ami_memory_itempool_create(s) AllocSysObjectTags(ASOT_ITEMPOOL, \
		ASOITEM_MFlags, MEMF_PRIVATE, \
		ASOITEM_ItemSize, s, \
		ASOITEM_GCPolicy, ITEMGC_AFTERCOUNT, \
		ASOITEM_GCParameter, 100, \
		TAG_DONE)
#define ami_memory_itempool_delete(p) FreeSysObject(ASOT_ITEMPOOL, p)
#define ami_memory_itempool_alloc(p,s) ItemPoolAlloc(p)
#define ami_memory_itempool_free(p,i,s) ItemPoolFree(p,i)
#else
#define ami_memory_itempool_create(s) ((APTR)1)
#define ami_memory_itempool_delete(p) ((void)0)
#define ami_memory_itempool_alloc(p,s) malloc(s)
#define ami_memory_itempool_free(p,i,s) free(i)
#endif

/* clib2 slab allocator */
#ifndef __amigaos4__
void ami_memory_slab_dump(BPTR fh);
struct Interrupt *ami_memory_init(void);
void ami_memory_fini(struct Interrupt *memhandler);
#endif

#endif //AMIGA_MEMORY_H








netsurf-vince/pdf/frontends/amiga/menu.c

/*
 * Copyright 2008-9, 2013, 2017 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include "amiga/os3support.h"

#include <string.h>
#include <stdlib.h>

#include <proto/gadtools.h>
#include <proto/graphics.h>
#include <proto/intuition.h>

#include <libraries/gadtools.h>
#ifdef __amigaos4__
#include <intuition/menuclass.h>
#endif

#include <classes/window.h>
#include <proto/label.h>
#include <images/label.h>
#include <proto/bitmap.h>
#include <images/bitmap.h>

#include <reaction/reaction_macros.h>

#include "utils/log.h"
#include "utils/messages.h"

#include "amiga/gui.h"
#include "amiga/libs.h"
#include "amiga/menu.h"
#include "amiga/utf8.h"

enum {
	NSA_GLYPH_SUBMENU,
	NSA_GLYPH_AMIGAKEY,
	NSA_GLYPH_CHECKMARK,
	NSA_GLYPH_MX,
	NSA_GLYPH_MAX
};

#define NSA_MAX_HOTLIST_MENU_LEN 100

static Object *restrict menu_glyph[NSA_GLYPH_MAX];
static int menu_glyph_width[NSA_GLYPH_MAX];
static bool menu_glyphs_loaded = false;

bool ami_menu_get_selected(struct Menu *menu, struct IntuiMessage *msg)
{
	bool checked = false;

	if(LIB_IS_AT_LEAST((struct Library *)IntuitionBase, 54, 6)) {
#ifdef __amigaos4__
		ULONG state;
		struct ExtIntuiMessage *emsg = (struct ExtIntuiMessage *)msg;

		state = IDoMethod((Object *)menu, MM_GETSTATE, 0, emsg->eim_LongCode, MS_CHECKED);
		if(state & MS_CHECKED) checked = true;
#endif	
	} else {
		if(ItemAddress(menu, msg->Code)->Flags & CHECKED) checked = true;
	}

	return checked;
}

/* menu creation code */
void ami_menu_free_lab_item(struct ami_menu_data **md, int i)
{
	if(md[i] == NULL) return;
	if(md[i]->menulab &&
			(md[i]->menulab != NM_BARLABEL) &&
			(md[i]->menulab != ML_SEPARATOR)) {
		if(md[i]->menutype & MENU_IMAGE) {
			if(md[i]->menuobj) DisposeObject(md[i]->menuobj);
		}

		ami_utf8_free(md[i]->menulab);
	}

	if(md[i]->menukey != NULL) free(md[i]->menukey);

	md[i]->menulab = NULL;
	md[i]->menuobj = NULL;
	md[i]->menukey = NULL;
	md[i]->menutype = 0;
	free(md[i]);
	md[i] = NULL;
}

static void ami_menu_free_labs(struct ami_menu_data **md, int max)
{
	int i;

	for(i = 0; i <= max; i++) {
		ami_menu_free_lab_item(md, i);
	}
}

void ami_menu_alloc_item(struct ami_menu_data **md, int num, UBYTE type,
			const char *restrict label, const char *restrict key, const char *restrict icon,
			void *restrict func, void *restrict hookdata, UWORD flags)
{
	md[num] = calloc(1, sizeof(struct ami_menu_data));
	md[num]->menutype = type;
	md[num]->flags = flags;
	
	if(type == NM_END) return;

	if((label == NM_BARLABEL) || (strcmp(label, "--") == 0)) {
		md[num]->menulab = NM_BARLABEL;
		icon = NULL;
	} else { /* horrid non-generic stuff */
		if((num >= AMI_MENU_AREXX) && (num < AMI_MENU_AREXX_MAX)) {
			md[num]->menulab = strdup(label);		
		} else {
			md[num]->menulab = ami_utf8_easy(messages_get(label));
		}
	}

	md[num]->menuicon = NULL;
	if(key) md[num]->menukey = strdup(key);
	if(func) md[num]->menu_hook.h_Entry = (HOOKFUNC)func;
	if(hookdata) md[num]->menu_hook.h_Data = hookdata;

#ifdef __amigaos4__
	char menu_icon[1024];

	if(LIB_IS_AT_LEAST((struct Library *)GadToolsBase, 53, 7)) {
		if(icon) {
			if(ami_locate_resource(menu_icon, icon) == true) {
				md[num]->menuicon = (char *)strdup(menu_icon);
			} else {
				/* If the requested icon can't be found, put blank space in instead */
				md[num]->menuicon = (char *)strdup(NSA_SPACE);
			}
		}
	}
#endif
}

static void ami_menu_load_glyphs(struct DrawInfo *dri)
{
#ifdef __amigaos4__
	if(LIB_IS_AT_LEAST((struct Library *)GadToolsBase, 53, 7)) {
		for(int i = 0; i < NSA_GLYPH_MAX; i++)
			menu_glyph[i] = NULL;

		menu_glyph[NSA_GLYPH_SUBMENU] = NewObject(NULL, "sysiclass",
											SYSIA_Which, MENUSUB,
											SYSIA_DrawInfo, dri,
										TAG_DONE);
		menu_glyph[NSA_GLYPH_AMIGAKEY] = NewObject(NULL, "sysiclass",
											SYSIA_Which, AMIGAKEY,
											SYSIA_DrawInfo, dri,
										TAG_DONE);
		GetAttr(IA_Width, menu_glyph[NSA_GLYPH_SUBMENU],
			(ULONG *)&menu_glyph_width[NSA_GLYPH_SUBMENU]);
		GetAttr(IA_Width, menu_glyph[NSA_GLYPH_AMIGAKEY],
			(ULONG *)&menu_glyph_width[NSA_GLYPH_AMIGAKEY]);
	
		menu_glyphs_loaded = true;
	}
#endif
}

void ami_menu_free_glyphs(void)
{
#ifdef __amigaos4__
	if(LIB_IS_AT_LEAST((struct Library *)GadToolsBase, 53, 7)) {
		int i;
		if(menu_glyphs_loaded == false) return;

		for(i = 0; i < NSA_GLYPH_MAX; i++) {
			if(menu_glyph[i]) DisposeObject(menu_glyph[i]);
			menu_glyph[i] = NULL;
		};
	
		menu_glyphs_loaded = false;
	}
#endif
}

static int ami_menu_calc_item_width(struct ami_menu_data **md, int j, struct RastPort *rp)
{
	int space_width = TextLength(rp, " ", 1);
	int item_size;

	item_size = TextLength(rp, md[j]->menulab, strlen(md[j]->menulab));
	item_size += space_width;

	if(md[j]->menukey) {
		item_size += TextLength(rp, md[j]->menukey, 1);
		item_size += menu_glyph_width[NSA_GLYPH_AMIGAKEY];
		/**TODO: take account of the size of other imagery too
		 */
	} else {
		/* assume worst case - it doesn't really matter if we make menus wider */
		item_size += TextLength(rp, "M", 1);
		item_size += menu_glyph_width[NSA_GLYPH_AMIGAKEY];
	}

	if(md[j]->menuicon) {
		item_size += 16;
	}

	return item_size;
}

#ifdef __amigaos4__
static int ami_menu_layout_mc_recursive(Object *menu_parent, struct ami_menu_data **md, int level, int i, int max)
{
	int j;
	Object *menu_item = menu_parent;
	
	for(j = i; j < max; j++) {
		/* skip empty entries */
		if(md[j] == NULL) continue;
		if(md[j]->menutype == NM_IGNORE) continue;

		if(md[j]->menutype == level) {
			if(md[j]->menulab == NM_BARLABEL)
				md[j]->menulab = ML_SEPARATOR;

			if(level == NM_TITLE) {
				menu_item = NewObject(NULL, "menuclass",
					MA_Type, T_MENU,
					MA_ID, j,
					MA_Label, md[j]->menulab,
					TAG_DONE);
			} else {
				menu_item = NewObject(NULL, "menuclass",
					MA_Type, T_ITEM,
					MA_ID, j,
					MA_Label, md[j]->menulab,
					MA_Image,
						BitMapObj,
							IA_Scalable, TRUE,
							BITMAP_Screen, ami_gui_get_screen(),
							BITMAP_SourceFile, md[j]->menuicon,
							BITMAP_Masking, TRUE,
						BitMapEnd,
					MA_Key, md[j]->menukey,
					MA_UserData, &md[j]->menu_hook, /* NB: Intentionally UserData */
					MA_Disabled, (md[j]->flags & NM_ITEMDISABLED),
					MA_Selected, (md[j]->flags & CHECKED),
					MA_Toggle, (md[j]->flags & MENUTOGGLE),
					TAG_DONE);
			}

			NSLOG(netsurf, DEEPDEBUG,
			      "Adding item %p ID %d (%s) to parent %p",
			      menu_item, j, md[j]->menulab, menu_parent);
			IDoMethod(menu_parent, OM_ADDMEMBER, menu_item);
			continue;
		} else if (md[j]->menutype > level) {
			j = ami_menu_layout_mc_recursive(menu_item, md, md[j]->menutype, j, max);
		} else {
			break;
		}
	}
	return (j - 1);
}

static struct Menu *ami_menu_layout_mc(struct ami_menu_data **md, int max)
{
	Object *menu_root = NewObject(NULL, "menuclass",
		MA_Type, T_ROOT,
		MA_EmbeddedKey, FALSE,
		TAG_DONE);

	ami_menu_layout_mc_recursive(menu_root, md, NM_TITLE, 0, max);

	return (struct Menu *)menu_root;
}
#endif

static struct Menu *ami_menu_layout_gt(struct ami_menu_data **md, int max)
{
	int i, j;
	int txtlen = 0;
	int left_posn = 0;
	struct NewMenu *nm;
	struct Menu *imenu = NULL;
	struct VisualInfo *vi;
	struct Screen *scrn = ami_gui_get_screen();
	struct RastPort *rp = &scrn->RastPort;
	struct DrawInfo *dri = GetScreenDrawInfo(scrn);
	int space_width = TextLength(rp, " ", 1);

	if(menu_glyphs_loaded == false)
		ami_menu_load_glyphs(dri);

	nm = calloc(1, sizeof(struct NewMenu) * (max + 1));
	if(nm == NULL) return NULL;

	for(i = 0; i < max; i++) {
		if(md[i] == NULL) {
			nm[i].nm_Type = NM_IGNORE;
			continue;
		}

		if(md[i]->menutype == NM_TITLE) {
			j = i + 1;
			txtlen = 0;
			do {
				if(md[j]->menulab != NM_BARLABEL) {
					if(md[j]->menutype == NM_ITEM) {
						int item_size = ami_menu_calc_item_width(md, j, rp);
						if(item_size > txtlen) {
							txtlen = item_size;
						}
					}
				}
				j++;
			} while((j <= max) && (md[j] != NULL) && (md[j]->menutype != NM_TITLE) && (md[j]->menutype != 0));
		}
#ifdef __amigaos4__
		if(LIB_IS_AT_LEAST((struct Library *)GadToolsBase, 53, 7)) {
			/* GadTools 53.7+ only. For now we will only create the menu
				using label.image if there's a bitmap associated with the item. */
			if((md[i]->menuicon != NULL) && (md[i]->menulab != NM_BARLABEL)) {
				int icon_width = 0;
				Object *restrict submenuarrow = NULL;
				Object *restrict icon = BitMapObj,
						IA_Scalable, TRUE,
						BITMAP_Screen, scrn,
						BITMAP_SourceFile, md[i]->menuicon,
						BITMAP_Masking, TRUE,
					BitMapEnd;

				/* \todo make this scale the bitmap to these dimensions */
				SetAttrs(icon,
					BITMAP_Width, 16,
					BITMAP_Height, 16,
					TAG_DONE);

				GetAttr(IA_Width, icon, (ULONG *)&icon_width);

				if(md[i]->menutype != NM_SUB) {
					left_posn = txtlen;
				}

				left_posn = left_posn -
					TextLength(rp, md[i]->menulab, strlen(md[i]->menulab)) -
					icon_width - space_width;

				if((md[i]->menutype == NM_ITEM) && md[i+1] && (md[i+1]->menutype == NM_SUB)) {
					left_posn -= menu_glyph_width[NSA_GLYPH_SUBMENU];

					submenuarrow = NewObject(NULL, "sysiclass",
									SYSIA_Which, MENUSUB,
									SYSIA_DrawInfo, dri,
									IA_Left, left_posn,
									TAG_DONE);
				}

				md[i]->menuobj = LabelObj,
					LABEL_MenuMode, TRUE,
					LABEL_DrawInfo, dri,
					LABEL_DisposeImage, TRUE,
					LABEL_Image, icon,
					LABEL_Text, " ",
					LABEL_Text, md[i]->menulab,
					LABEL_DisposeImage, TRUE,
					LABEL_Image, submenuarrow,
				LabelEnd;

				if(md[i]->menuobj) md[i]->menutype |= MENU_IMAGE;
			}
		}
#endif
		nm[i].nm_Type = md[i]->menutype;
		
		if(md[i]->menuobj)
			nm[i].nm_Label = (void *)md[i]->menuobj;
		else
			nm[i].nm_Label = md[i]->menulab;

		if((md[i]->menukey) && (strlen(md[i]->menukey) == 1)) {
			nm[i].nm_CommKey = md[i]->menukey;
		}
		nm[i].nm_Flags = md[i]->flags;
		if(md[i]->menu_hook.h_Entry) nm[i].nm_UserData = &md[i]->menu_hook;

		if(md[i]->menuicon) {
			free(md[i]->menuicon);
			md[i]->menuicon = NULL;
		}
	}
	
	FreeScreenDrawInfo(scrn, dri);

	vi = GetVisualInfo(scrn, TAG_DONE);
	imenu = CreateMenus(nm, TAG_DONE);
	LayoutMenus(imenu, vi,
		GTMN_NewLookMenus, TRUE, TAG_DONE);
	free(nm);
	FreeVisualInfo(vi); /* Not using GadTools after layout so shouldn't need this */
	
	return imenu;
}

struct Menu *ami_menu_layout(struct ami_menu_data **md, int max)
{
	if(LIB_IS_AT_LEAST((struct Library *)IntuitionBase, 54, 6)) {
#ifdef __amigaos4__
		return ami_menu_layout_mc(md, max);
#endif	
	} else {
		return ami_menu_layout_gt(md, max);
	}
}

void ami_menu_free_menu(struct ami_menu_data **md, int max, struct Menu *imenu)
{
	ami_menu_free_labs(md, max);
	if(LIB_IS_AT_LEAST((struct Library *)IntuitionBase, 54, 6)) {
		DisposeObject((Object *)imenu); // if we detach our menu from the window we need to do this manually
	} else {
		FreeMenus(imenu);
	}
}

void ami_menu_refresh(struct Menu *menu, struct ami_menu_data **md, int menu_item, int max,
	nserror (*cb)(struct ami_menu_data **md))
{
#ifdef __amigaos4__
	Object *restrict obj;
	Object *restrict menu_item_obj;
	int i;

	if(menu == NULL) return;

	if(LIB_IS_AT_LEAST((struct Library *)IntuitionBase, 54, 6)) {
		/* find the address of the menu */
		menu_item_obj = (Object *)IDoMethod((Object *)menu, MM_FINDID, 0, menu_item);

		/* remove all children */
		while((obj = (Object *)IDoMethod(menu_item_obj, MM_NEXTCHILD, 0, NULL)) != NULL) {
			IDoMethod(menu_item_obj, OM_REMMEMBER, obj);
			DisposeObject(obj);
		}

		/* free associated data */
		for(i = (menu_item + 1); i <= max; i++) {
			if(md[i] == NULL) continue;
			ami_menu_free_lab_item(md, i);
		}

		/* get current data */
		cb(md);

		/* re-add items to menu */
		ami_menu_layout_mc_recursive(menu_item_obj, md, NM_ITEM, (menu_item + 1), max);
	}
#endif
}








netsurf-vince/pdf/frontends/amiga/menu.h

/*
 * Copyright 2017 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef AMIGA_MENU_H
#define AMIGA_MENU_H

#include <exec/types.h>
#include <intuition/intuition.h>
#include <libraries/gadtools.h>

struct ami_menu_data {
	char *restrict menulab;
	Object *restrict menuobj;
	char *restrict menukey;
	char *restrict menuicon;
	struct Hook menu_hook;
	UBYTE menutype;
	UWORD flags;
};

/** empty space */
#define NSA_SPACE "blankspace.png"

/* cleanup */
void ami_menu_free_glyphs(void);

/* generic menu alloc/free/layout */
void ami_menu_alloc_item(struct ami_menu_data **md, int num, UBYTE type,
			const char *restrict label, const char *restrict key, const char *restrict icon,
			void *restrict func, void *restrict hookdata, UWORD flags);
struct Menu *ami_menu_layout(struct ami_menu_data **md, int max);
void ami_menu_free_menu(struct ami_menu_data **md, int max, struct Menu *imenu);
void ami_menu_free_lab_item(struct ami_menu_data **md, int i);

/* refresh a menu's children */
void ami_menu_refresh(struct Menu *menu, struct ami_menu_data **md, int menu_item, int max,
	nserror (*cb)(struct ami_menu_data **md));

/**
 * Get the selected state of a menu item
 */
bool ami_menu_get_selected(struct Menu *menu, struct IntuiMessage *msg);
#endif








netsurf-vince/pdf/frontends/amiga/misc.c

/*
 * Copyright 2008-2010 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdlib.h>
#include <string.h>
#include <sys/stat.h>

#include <proto/dos.h>
#include <proto/exec.h>
#include <proto/utility.h>

#ifndef __amigaos4__
#include <proto/intuition.h> // for EasyRequest
#endif

#include "utils/utils.h"
#include "utils/corestrings.h"
#include "utils/log.h"
#include "utils/file.h"
#include "utils/messages.h"
#include "utils/nsurl.h"
#include "utils/url.h"

#include "netsurf/window.h"

#include "amiga/gui.h"
#include "amiga/misc.h"
#include "amiga/utf8.h"

static LONG ami_misc_req(const char *message, uint32 type)
{
	LONG ret = 0;
	struct gui_window *cur_gw = ami_gui_get_active_gw();

	NSLOG(netsurf, INFO, "%s", message);
#ifdef __amigaos4__
	ret = TimedDosRequesterTags(
		TDR_TitleString,  messages_get("NetSurf"),
		TDR_FormatString, message,
		TDR_GadgetString, messages_get("OK"),
		TDR_ImageType, type,
		TDR_Window, cur_gw ? ami_gui_get_window(cur_gw) : NULL,
		TAG_DONE);
#else
	struct EasyStruct easyreq = {
		sizeof(struct EasyStruct),
		0,
		messages_get("NetSurf"),
		message,
		messages_get("OK"),
	};

	ret = EasyRequest(cur_gw ? ami_gui_get_window(cur_gw) : NULL, &easyreq, NULL);
#endif
	return ret;
}

void ami_misc_fatal_error(const char *message)
{
	ami_misc_req(message, TDRIMAGE_ERROR);
}

/* exported interface documented in amiga/misc.h */
nserror amiga_warn_user(const char *warning, const char *detail)
{
	char *utf8warning = ami_utf8_easy(messages_get(warning));
	STRPTR bodytext = ASPrintf("\33b%s\33n\n%s",
		utf8warning != NULL ? utf8warning : warning, detail);

	ami_misc_req(bodytext, TDRIMAGE_WARNING);

	if(bodytext) FreeVec(bodytext);
	if(utf8warning) free(utf8warning);

	return NSERROR_OK;
}

int32 amiga_warn_user_multi(const char *body, const char *opt1, const char *opt2, struct Window *win)
{
	int res = 0;

	char *utf8text = ami_utf8_easy(body);
	char *utf8gadget1 = ami_utf8_easy(messages_get(opt1));
	char *utf8gadget2 = ami_utf8_easy(messages_get(opt2));
	char *utf8gadgets = ASPrintf("%s|%s", utf8gadget1, utf8gadget2);
	free(utf8gadget1);
	free(utf8gadget2);

#ifdef __amigaos4__
	res = TimedDosRequesterTags(TDR_ImageType, TDRIMAGE_WARNING,
		TDR_TitleString, messages_get("NetSurf"),
		TDR_FormatString, utf8text,
		TDR_GadgetString, utf8gadgets,
		TDR_Window, win,
		TAG_DONE);
#else
	struct EasyStruct easyreq = {
		sizeof(struct EasyStruct),
		0,
		messages_get("NetSurf"),
		utf8text,
		utf8gadgets,
	};

	res = EasyRequest(win, &easyreq, NULL);
#endif

	if(utf8text) free(utf8text);
	if(utf8gadgets) FreeVec(utf8gadgets);

	return res;
}

/**
 * Create a path from a nsurl using amiga file handling.
 *
 * @param[in] url The url to encode.
 * @param[out] path_out A string containing the result path which should
 *                      be freed by the caller.
 * @return NSERROR_OK and the path is written to \a path or error code
 *         on faliure.
 */
static nserror amiga_nsurl_to_path(struct nsurl *url, char **path_out)
{
	lwc_string *urlpath;
	size_t path_len;
	char *path;
	bool match;
	lwc_string *scheme;
	nserror res;
	char *colon;
	char *slash;

	if ((url == NULL) || (path_out == NULL)) {
		return NSERROR_BAD_PARAMETER;
	}

	scheme = nsurl_get_component(url, NSURL_SCHEME);

	if (lwc_string_caseless_isequal(scheme, corestring_lwc_file,
					&match) != lwc_error_ok)
	{
		return NSERROR_BAD_PARAMETER;
	}
	lwc_string_unref(scheme);
	if (match == false) {
		return NSERROR_BAD_PARAMETER;
	}

	urlpath = nsurl_get_component(url, NSURL_PATH);
	if (urlpath == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	res = url_unescape(lwc_string_data(urlpath) + 1, 0, &path_len, &path);
	lwc_string_unref(urlpath);
	if (res != NSERROR_OK) {
		return res;
	}

	colon = strchr(path, ':');
	if(colon == NULL) {
		slash = strchr(path, '/');
		if(slash) {
			*slash = ':';
		} else {
			char *tmp_path = malloc(path_len + 2);
			if(tmp_path == NULL) return NSERROR_NOMEM;

			strncpy(tmp_path, path, path_len);
			free(path);

			path = tmp_path;
			path[path_len] = ':';
			path[path_len + 1] = '\0';
		}
	}

	*path_out = path;

	return NSERROR_OK;
}

/**
 * Create a nsurl from a path using amiga file handling.
 *
 * Perform the necessary operations on a path to generate a nsurl.
 *
 * @param[in] path The path to convert.
 * @param[out] url_out pointer to recive the nsurl, The returned url
 *                     must be unreferenced by the caller.
 * @return NSERROR_OK and the url is placed in \a url or error code on
 *         faliure.
 */
static nserror amiga_path_to_nsurl(const char *path, struct nsurl **url_out)
{
	char *colon = NULL;
	char *r = NULL;
	char newpath[1024 + strlen(path)];
	BPTR lock = 0;
	nserror ret;

	if((lock = Lock(path, SHARED_LOCK))) {
		DevNameFromLock(lock, newpath, sizeof newpath, DN_FULLPATH);
		UnLock(lock);
	}
	else strlcpy(newpath, path, sizeof newpath);

	r = malloc(strlen(newpath) + SLEN("file:///") + 1);
	if (r == NULL) {
		return NSERROR_NOMEM;
	}

	if((colon = strchr(newpath, ':'))) *colon = '/';

	strcpy(r, "file:///");
	strcat(r, newpath);

	ret = nsurl_create(r, url_out);
	free(r);

	return ret;
}

/**
 * returns a string with escape chars translated
 * and string converted to local charset
 * (based on remove_underscores from utils.c)
 */

char *translate_escape_chars(const char *s)
{
	size_t i, ii, len;
	char *ret;
	char *outs;
	len = strlen(s);
	ret = malloc(len + 1);
	if (ret == NULL)
		return NULL;
	for (i = 0, ii = 0; i < len; i++) {
		if (s[i] != '\\') {
			ret[ii++] = s[i];
		}
		else if (s[i+1] == 'n') {
			ret[ii++] = '\n';
			i++;
		}
	}
	ret[ii] = '\0';

	outs = ami_utf8_easy(ret);
	free(ret);
	return outs;
}

/**
 * Generate a posix path from one or more component elemnts.
 *
 * If a string is allocated it must be freed by the caller.
 *
 * @param[in,out] str pointer to string pointer if this is NULL enough
 *                    storage will be allocated for the complete path.
 * @param[in,out] size The size of the space available if \a str not
 *                     NULL on input and if not NULL set to the total
 *                     output length on output.
 * @param[in] nelm The number of elements.
 * @param[in] ap The elements of the path as string pointers.
 * @return NSERROR_OK and the complete path is written to str
 *         or error code on faliure.
 */
static nserror amiga_vmkpath(char **str, size_t *size, size_t nelm, va_list ap)
{
	const char *elm[16];
	size_t elm_len[16];
	size_t elm_idx;
	char *fname;
	size_t fname_len = 0;

	/* check the parameters are all sensible */
	if ((nelm == 0) || (nelm > 16)) {
		return NSERROR_BAD_PARAMETER;
	}
	if ((*str != NULL) && (size == NULL)) {
		/* if the caller is providing the buffer they must say
		 * how much space is available.
		 */
		return NSERROR_BAD_PARAMETER;
	}

	/* calculate how much storage we need for the complete path
	 * with all the elements.
	 */
	for (elm_idx = 0; elm_idx < nelm; elm_idx++) {
		elm[elm_idx] = va_arg(ap, const char *);
		/* check the argument is not NULL */
		if (elm[elm_idx] == NULL) {
			return NSERROR_BAD_PARAMETER;
		}
		elm_len[elm_idx] = strlen(elm[elm_idx]);
		fname_len += elm_len[elm_idx];
	}
	fname_len += nelm; /* allow for separators and terminator */

	/* ensure there is enough space */
	fname = *str;
	if (fname != NULL) {
		if (fname_len > *size) {
			return NSERROR_NOSPACE;
		}
	} else {
		fname = malloc(fname_len);
		if (fname == NULL) {
			return NSERROR_NOMEM;
		}
	}

	/* copy the first element complete */
	memmove(fname, elm[0], elm_len[0]);
	fname[elm_len[0]] = 0;

	/* add the remaining elements */
	for (elm_idx = 1; elm_idx < nelm; elm_idx++) {
		if (!AddPart(fname, elm[elm_idx], fname_len)) {
			break;
		}
	}

	*str = fname;
	if (size != NULL) {
		*size = fname_len;
	}

	return NSERROR_OK;
}

/**
 * Get the basename of a file using posix path handling.
 *
 * This gets the last element of a path and returns it.
 *
 * @param[in] path The path to extract the name from.
 * @param[in,out] str Pointer to string pointer if this is NULL enough
 *                    storage will be allocated for the path element.
 * @param[in,out] size The size of the space available if \a
 *                     str not NULL on input and set to the total
 *                     output length on output.
 * @return NSERROR_OK and the complete path is written to str
 *         or error code on faliure.
 */
static nserror amiga_basename(const char *path, char **str, size_t *size)
{
	const char *leafname;
	char *fname;

	if (path == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	leafname = FilePart(path);
	if (leafname == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	fname = strdup(leafname);
	if (fname == NULL) {
		return NSERROR_NOMEM;
	}

	*str = fname;
	if (size != NULL) {
		*size = strlen(fname);
	}
	return NSERROR_OK;
}

/**
 * Ensure that all directory elements needed to store a filename exist.
 *
 * @param fname The filename to ensure the path to exists.
 * @return NSERROR_OK on success or error code on failure.
 */
static nserror amiga_mkdir_all(const char *fname)
{
	char *dname;
	char *sep;
	struct stat sb;

	dname = strdup(fname);

	sep = strrchr(dname, '/');
	if (sep == NULL) {
		/* no directory separator path is just filename so its ok */
		free(dname);
		return NSERROR_OK;
	}

	*sep = 0; /* null terminate directory path */

	if (stat(dname, &sb) == 0) {
		free(dname);
		if (S_ISDIR(sb.st_mode)) {
			/* path to file exists and is a directory */
			return NSERROR_OK;
		}
		return NSERROR_NOT_DIRECTORY;
	}
	*sep = '/'; /* restore separator */

	sep = dname;
	while (*sep == '/') {
		sep++;
	}
	while ((sep = strchr(sep, '/')) != NULL) {
		*sep = 0;
		if (stat(dname, &sb) != 0) {
			if (nsmkdir(dname, S_IRWXU) != 0) {
				/* could not create path element */
				free(dname);
				return NSERROR_NOT_FOUND;
			}
		} else {
			if (! S_ISDIR(sb.st_mode)) {
				/* path element not a directory */
				free(dname);
				return NSERROR_NOT_DIRECTORY;
			}
		}
		*sep = '/'; /* restore separator */
		/* skip directory separators */
		while (*sep == '/') {
			sep++;
		}
	}

	free(dname);
	return NSERROR_OK;
}

/* amiga file handling operations */
static struct gui_file_table file_table = {
	.mkpath = amiga_vmkpath,
	.basename = amiga_basename,
	.nsurl_to_path = amiga_nsurl_to_path,
	.path_to_nsurl = amiga_path_to_nsurl,
	.mkdir_all = amiga_mkdir_all,
};

struct gui_file_table *amiga_file_table = &file_table;







netsurf-vince/pdf/frontends/amiga/misc.h

/*
 * Copyright 2010 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef AMIGA_MISC_H
#define AMIGA_MISC_H

#include <exec/types.h>

#include "utils/errors.h"

extern struct gui_file_table *amiga_file_table;
struct Window;

/**
 * Warn the user of an event.
 *
 * \param[in] warning A warning looked up in the message translation table
 * \param[in] detail Additional text to be displayed or NULL.
 * \return NSERROR_OK on success or error code if there was a
 *           faliure displaying the message to the user.
 */
nserror amiga_warn_user(const char *warning, const char *detail);
char *translate_escape_chars(const char *s);
void ami_misc_fatal_error(const char *message);
int32 amiga_warn_user_multi(const char *body,
	const char *opt1, const char *opt2, struct Window *win);
#endif








netsurf-vince/pdf/frontends/amiga/nsoption.c

/*
 * Copyright 2016 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include "amiga/os3support.h"

#include <proto/exec.h>
#include <proto/utility.h>

#include "utils/nsoption.h"
#include "amiga/nsoption.h"

static char *current_user_options = NULL;

nserror ami_nsoption_read(void)
{
	return nsoption_read(current_user_options, NULL);
}

nserror ami_nsoption_write(void)
{
	return nsoption_write(current_user_options, NULL, NULL);
}

nserror ami_nsoption_set_location(const char *current_user_dir)
{
	nserror err = NSERROR_OK;

	ami_nsoption_free();

	current_user_options = ASPrintf("%s/Choices", current_user_dir);
	if(current_user_options == NULL)
		err = NSERROR_NOMEM;

	return err;
}

void ami_nsoption_free(void)
{
	if(current_user_options != NULL)
		FreeVec(current_user_options);

	current_user_options = NULL;
}








netsurf-vince/pdf/frontends/amiga/nsoption.h

/*
 * Copyright 2016 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef AMIGA_NSOPTION_H
#define AMIGA_NSOPTION_H 1
#include "utils/errors.h"

nserror ami_nsoption_read(void);
nserror ami_nsoption_write(void);
nserror ami_nsoption_set_location(const char *current_user_dir);
void ami_nsoption_free(void);
#endif








netsurf-vince/pdf/frontends/amiga/object.c

/*
 * Copyright 2005, 2008, 2016 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include "amiga/os3support.h"

#include <stdbool.h>
#include <stdlib.h>
#include <string.h>

#include <proto/exec.h>
#include <exec/lists.h>
#include <exec/nodes.h>

#include "amiga/memory.h"
#include "amiga/object.h"

#ifdef __amigaos4__
#define nsList MinList
#define NewnsList NewMinList
#else
#define nsList List
#define NewnsList NewList
#endif

static APTR pool_nsobj = NULL;

bool ami_object_init(void)
{
	pool_nsobj = ami_memory_itempool_create(sizeof(struct nsObject));

	if(pool_nsobj == NULL) return false;
		else return true;
}

void ami_object_fini(void)
{
	ami_memory_itempool_delete(pool_nsobj);
}

/* Slightly abstract MinList initialisation */
static void ami_NewMinList(struct MinList *list)
{
	if(list == NULL) return;
	NewnsList((struct nsList *)list);
}

/* Allocate and initialise a new MinList */
struct MinList *ami_AllocMinList(void)
{
	struct MinList *objlist = (struct MinList *)malloc(sizeof(struct nsList));
	if(objlist == NULL) return NULL;
	ami_NewMinList(objlist);
	return objlist;
}

struct MinList *NewObjList(void)
{
	struct MinList *objlist = ami_AllocMinList();
	return(objlist);
}

struct nsObject *AddObject(struct MinList *objlist, ULONG otype)
{
	struct nsObject *dtzo;

	dtzo = (struct nsObject *)ami_memory_itempool_alloc(pool_nsobj, sizeof(struct nsObject));
	if(dtzo == NULL) return NULL;

	memset(dtzo, 0, sizeof(struct nsObject));
	AddTail((struct List *)objlist,(struct Node *)dtzo);

	dtzo->Type = otype;

	return(dtzo);
}

void ObjectCallback(struct nsObject *dtzo, void (*callback)(void *nso))
{
	dtzo->callback = callback;
}

static void DelObjectInternal(struct nsObject *dtzo, BOOL free_obj)
{
	Remove((struct Node *)dtzo);
	if(dtzo->callback != NULL) dtzo->callback(dtzo->objstruct);
	if(dtzo->objstruct && free_obj) free(dtzo->objstruct);
	if(dtzo->dtz_Node.ln_Name) free(dtzo->dtz_Node.ln_Name);
	ami_memory_itempool_free(pool_nsobj, dtzo, sizeof(struct nsObject));
	dtzo = NULL;
}

void DelObject(struct nsObject *dtzo)
{
	DelObjectInternal(dtzo, TRUE);
}

void DelObjectNoFree(struct nsObject *dtzo)
{
	DelObjectInternal(dtzo, FALSE);
}

void FreeObjList(struct MinList *objlist)
{
	struct nsObject *node;
	struct nsObject *nnode;

	if(IsMinListEmpty((struct MinList *)objlist) == FALSE) {
		node = (struct nsObject *)GetHead((struct List *)objlist);

		do {
			nnode = (struct nsObject *)GetSucc((struct Node *)node);
			if(node->Type == AMINS_RECT) {
				DelObjectNoFree(node);
			} else {
				DelObject(node);
			}
		} while((node = nnode));
	}
	free(objlist);
}








netsurf-vince/pdf/frontends/amiga/object.h

/*
 * Copyright 2008,2009 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef AMIGA_OBJECT_H
#define AMIGA_OBJECT_H

#include <exec/lists.h>

enum
{
	AMINS_UNKNOWN,
	AMINS_CALLBACK,
	AMINS_WINDOW,
	AMINS_DLWINDOW,
	AMINS_LOGINWINDOW,
	AMINS_TVWINDOW,
	AMINS_FINDWINDOW,
	AMINS_HISTORYWINDOW,
	AMINS_GUIOPTSWINDOW,
	AMINS_PRINTWINDOW,
	AMINS_COREWINDOW,
	AMINS_FONT,
	AMINS_MIME,
	AMINS_RECT
};

struct nsObject
{
	struct Node dtz_Node;
	ULONG Type;
	void *objstruct;
	ULONG objstruct_size;
	void (*callback)(void *nso);
};


struct MinList *NewObjList(void);
struct nsObject *AddObject(struct MinList *objlist, ULONG otype);
void ObjectCallback(struct nsObject *dtzo, void (*callback)(void *nso));
void DelObject(struct nsObject *dtzo);
void DelObjectNoFree(struct nsObject *dtzo);
void FreeObjList(struct MinList *objlist);

/** List abstraction as OS3 appears to have problems with NewMinList() **/
struct MinList *ami_AllocMinList(void);

/** Initialisation for itempool **/
bool ami_object_init(void);
void ami_object_fini(void);
#endif








netsurf-vince/pdf/frontends/amiga/options.h

/*
 * Copyright 2008 - 2020 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef AMIGA_OPTIONS_H
#define AMIGA_OPTIONS_H

/* currently nothing here */

#endif



NSOPTION_STRING(url_file, NULL)
NSOPTION_STRING(hotlist_file, NULL)
NSOPTION_STRING(pubscreen_name, NULL)
NSOPTION_STRING(screen_modeid, NULL)
NSOPTION_INTEGER(screen_compositing, -1)
NSOPTION_INTEGER(screen_ydpi, 85)
NSOPTION_INTEGER(cache_bitmaps, 0)
NSOPTION_STRING(theme, "PROGDIR:Resources/Themes/Default")
NSOPTION_BOOL(clipboard_write_utf8, false)
NSOPTION_BOOL(truecolour_mouse_pointers, false)
NSOPTION_BOOL(os_mouse_pointers, true)
NSOPTION_BOOL(use_openurl_lib, false)
NSOPTION_BOOL(new_tab_is_active, false)
NSOPTION_BOOL(new_tab_last, false)
NSOPTION_BOOL(tab_close_warn, true)
NSOPTION_BOOL(tab_always_show, false)
NSOPTION_BOOL(tab_new_session, false) /* When NetSurf is already running, open new tab */
NSOPTION_BOOL(kiosk_mode, false)
NSOPTION_STRING(search_engines_file, "PROGDIR:Resources/SearchEngines")
NSOPTION_STRING(arexx_dir, "PROGDIR:Rexx")
NSOPTION_STRING(arexx_startup, "Startup.nsrx")
NSOPTION_STRING(arexx_shutdown, "Shutdown.nsrx")
NSOPTION_BOOL(arexx_allow_exec, false)
NSOPTION_STRING(download_dir, NULL)
NSOPTION_BOOL(download_notify, true)
NSOPTION_BOOL(download_notify_progress, false)
NSOPTION_BOOL(faster_scroll, true)
NSOPTION_BOOL(scale_quality, false)
NSOPTION_INTEGER(dither_quality, 0)
NSOPTION_INTEGER(mask_alpha, 0)
NSOPTION_BOOL(ask_overwrite, true)
NSOPTION_INTEGER(printer_unit, 0)
NSOPTION_INTEGER(print_scale, 100)
NSOPTION_BOOL(startup_no_window, false)
NSOPTION_BOOL(close_no_quit, false)
NSOPTION_BOOL(hide_docky_icon, false)
NSOPTION_STRING(font_unicode, NULL)
NSOPTION_STRING(font_surrogate, NULL)
NSOPTION_STRING(font_unicode_file, NULL)
NSOPTION_BOOL(font_unicode_only, false)
NSOPTION_BOOL(font_antialiasing, true)
NSOPTION_BOOL(bitmap_fonts, false)
NSOPTION_BOOL(drag_save_icons, true)
NSOPTION_INTEGER(hotlist_window_xpos, 0)
NSOPTION_INTEGER(hotlist_window_ypos, 0)
NSOPTION_INTEGER(hotlist_window_xsize, 0)
NSOPTION_INTEGER(hotlist_window_ysize, 0)
NSOPTION_INTEGER(history_window_xpos, 0)
NSOPTION_INTEGER(history_window_ypos, 0)
NSOPTION_INTEGER(history_window_xsize, 0)
NSOPTION_INTEGER(history_window_ysize, 0)
NSOPTION_INTEGER(cookies_window_xpos, 0)
NSOPTION_INTEGER(cookies_window_ypos, 0)
NSOPTION_INTEGER(cookies_window_xsize, 0)
NSOPTION_INTEGER(cookies_window_ysize, 0)
NSOPTION_INTEGER(web_search_width, 0)
NSOPTION_BOOL(window_simple_refresh, true)
NSOPTION_BOOL(resize_with_contents, false)
NSOPTION_INTEGER(reformat_delay, 0)
NSOPTION_INTEGER(redraw_tile_size_x, 0)
NSOPTION_INTEGER(redraw_tile_size_y, 0)
NSOPTION_INTEGER(monitor_aspect_x, 0)
NSOPTION_INTEGER(monitor_aspect_y, 0)
NSOPTION_BOOL(accept_lang_locale, true)

/* Local charset when using iconv */
NSOPTION_STRING(local_charset, "ISO-8859-1")

#ifdef __amigaos4__
/** Options relevant for OS4 only **/

/* Local charset IANA number when using codesets */
NSOPTION_INTEGER(local_codeset, 0)

/* Use ExtMem */
NSOPTION_BOOL(use_extmem, true)

#else
/** Options relevant for OS3 only **/

NSOPTION_BOOL(friend_bitmap, false)
#endif








netsurf-vince/pdf/frontends/amiga/os3support.c

/*
 * Copyright 2014 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Compatibility functions for AmigaOS 3
 */

#ifndef __amigaos4__
#include "os3support.h"

#include <inttypes.h>
#include <stdarg.h>
#include <stdio.h>
#include <stdlib.h>
#include <ctype.h>

#include <proto/bullet.h>
#include <proto/exec.h>
#include <proto/intuition.h>
#include <proto/dos.h>
#include <proto/utility.h>

#include <diskfont/diskfont.h>
#include <diskfont/diskfonttag.h>
#include <intuition/gadgetclass.h>

#include "utils/log.h"

#define SUCCESS (TRUE)
#define FAILURE (FALSE)
#define NO      !

/* Utility */
struct FormatContext
{
	STRPTR	Index;
	LONG	Size;
	BOOL	Overflow;
};

STATIC VOID ASM
StuffChar(
	REG(a3, struct FormatContext *	Context),
	REG(d0, UBYTE Char))
{
	/* Is there still room? */
	if(Context->Size > 0)
	{
		(*Context->Index) = Char;

		Context->Index++;
		Context->Size--;

		/* Is there only a single character left? */
		if(Context->Size == 1)
		{
			/* Provide null-termination. */
			(*Context->Index) = '\0';

			/* Don't store any further characters. */
			Context->Size = 0;
		}
	}
	else
	{
		Context->Overflow = TRUE;
	}
}

BOOL
VSPrintfN(
	LONG			MaxLen,
	STRPTR			Buffer,
	const STRPTR	FormatString,
	const va_list	VarArgs)
{
	BOOL result = FAILURE;

	/* format a text, but place only up to MaxLen
	 * characters in the output buffer (including
	 * the terminating NUL)
	 */

	if (Buffer == NULL || FormatString == NULL) return(result);

	if(MaxLen > 1)
	{
		struct FormatContext Context;

		Context.Index		= Buffer;
		Context.Size		= MaxLen;
		Context.Overflow	= FALSE;

		RawDoFmt(FormatString,(APTR)VarArgs,(VOID (*)())StuffChar,(APTR)&Context);

		if(NO Context.Overflow)
			result = SUCCESS;
	}

	return(result);
}

BOOL
SPrintfN(
	LONG			MaxLen,
	STRPTR			Buffer,
	const STRPTR	FormatString,
					...)
{
	va_list VarArgs;
	BOOL result = FAILURE;

	/* format a text, varargs version */

	if (Buffer == NULL && FormatString == NULL) return result;

	va_start(VarArgs,FormatString);
	result = VSPrintfN(MaxLen,Buffer,FormatString,VarArgs);
	va_end(VarArgs);

	return(result);
}

char *ASPrintf(const char *fmt, ...)
{
  int r;
  va_list ap;
  static char buffer[2048];
  char *rbuf;
  
  va_start(ap, fmt);
  r = VSPrintfN(2048, buffer, (const STRPTR)fmt, ap);
  va_end(ap);

	r = strlen(buffer);
	rbuf = AllocVec(r+1, MEMF_CLEAR);
	if (rbuf != NULL)
	{
		strncpy(rbuf, buffer, r);
	}
	return rbuf;
}

/* C */
char *strlwr(char *str)
{
  size_t i;
  size_t len = strlen(str);

  for(i=0; i<len; i++)
  str[i] = tolower((unsigned char)str[i]);

  return str;
}

char *strsep(char **s1, const char *s2)
{
	char *const p1 = *s1;

	if (p1 != NULL) {
		*s1 = strpbrk(p1, s2);
		if (*s1 != NULL) {
			*(*s1)++ = '\0';
		}
	}
	return p1;
}

int alphasort(const struct dirent **d1, const struct dirent **d2)
{
	/*\todo stub function, needs writing, preferably into clib2 */
	return 0;
}

int scandir(const char *dir, struct dirent ***namelist,
  int (*filter)(const struct dirent *),
  int (*compar)(const struct dirent **, const struct dirent **))
{
	/*\todo stub function, needs writing, preferably into clib2 */
	return 0;
}

long long int strtoll(const char *nptr, char **endptr, int base)
{
	return (long long int)strtol(nptr, endptr, base);
}

/* Diskfont */
struct OutlineFont *OpenOutlineFont(STRPTR fileName, struct List *list, ULONG flags)
{
	BPTR fh = 0;
	int64 size = 0;
	struct TagItem *ti;
	UBYTE *buffer;
	STRPTR fname, otagpath, fontpath;
	struct BulletBase *BulletBase;
	struct OutlineFont *of = NULL;
	struct GlyphEngine *gengine;
	char *p = 0;
	struct FontContentsHeader fch;

	if((p = strrchr(fileName, '.')))
		*p = '\0';

	fontpath = (STRPTR)ASPrintf("FONTS:%s.font", fileName);
	fh = Open(fontpath, MODE_OLDFILE);

	if(fh == 0) {
		NSLOG(netsurf, INFO, "Unable to open FONT %s", fontpath);
		FreeVec(fontpath);
		return NULL;
	}

	if(Read(fh, &fch, sizeof(struct FontContentsHeader)) != sizeof(struct FontContentsHeader)) {
		NSLOG(netsurf, INFO, "Unable to read FONT %s", fontpath);
		FreeVec(fontpath);
		Close(fh);
		return NULL;
	}

	Close(fh);

	if(fch.fch_FileID != OFCH_ID) {
		NSLOG(netsurf, INFO, "%s is not an outline font!", fontpath);
		FreeVec(fontpath);
		return NULL;
	}

	otagpath = (STRPTR)ASPrintf("FONTS:%s.otag", fileName);
	fh = Open(otagpath, MODE_OLDFILE);

	if(p) *p = '.';

	if(fh == 0) {
		NSLOG(netsurf, INFO, "Unable to open OTAG %s", otagpath);
		FreeVec(otagpath);
		return NULL;
	}
	
	size = GetFileSize(fh);
	buffer = (UBYTE *)malloc(size);
	if(buffer == NULL) {
		NSLOG(netsurf, INFO, "Unable to allocate memory");
		Close(fh);
		FreeVec(otagpath);
		return NULL;
	}
	
	Read(fh, buffer, size);
	Close(fh);

	/* The first tag is supposed to be OT_FileIdent and should equal 'size' */
	struct TagItem *tag = (struct TagItem *)buffer;
	if((tag->ti_Tag != OT_FileIdent) || (tag->ti_Data != (ULONG)size)) {
		NSLOG(netsurf, INFO, "Invalid OTAG file");
		free(buffer);
		FreeVec(otagpath);
		return NULL;
	}

	/* Relocate all the OT_Indirect tags */
	while((ti = NextTagItem(&tag))) {
		if(ti->ti_Tag & OT_Indirect) {
			ti->ti_Data += (ULONG)buffer;
		}
	}

	/* Find OT_Engine and open the font engine */
	if(ti = FindTagItem(OT_Engine, buffer)) {
		NSLOG(netsurf, INFO, "Using font engine %s", ti->ti_Data);
		fname = ASPrintf("%s.library", ti->ti_Data);
	} else {
		NSLOG(netsurf, INFO, "Cannot find OT_Engine tag");
		free(buffer);
		FreeVec(otagpath);
		return NULL;
	}

	BulletBase = (struct BulletBase *)OpenLibrary(fname, 0L);

	if(BulletBase == NULL) {
		NSLOG(netsurf, INFO, "Unable to open font engine %s", fname);
		free(buffer);
		FreeVec(fname);
		FreeVec(otagpath);
	}

	FreeVec(fname);

	gengine = OpenEngine();
	
	SetInfo(gengine,
		OT_OTagPath, (ULONG)otagpath,
		OT_OTagList, (ULONG)buffer,
		TAG_DONE);
	
	of = calloc(1, sizeof(struct OutlineFont));
	if(of == NULL) return NULL;

	of->BulletBase = BulletBase;
	of->GEngine = gengine;
	of->OTagPath = otagpath;
	of->olf_OTagList = buffer;

	return of;
}

void CloseOutlineFont(struct OutlineFont *of, struct List *list)
{
	struct BulletBase *BulletBase = of->BulletBase;
	
	CloseEngine(of->GEngine);
	CloseLibrary((struct Library *)BulletBase);
	
	FreeVec(of->OTagPath);
	free(of->olf_OTagList);
	free(of);
}


/* DOS */
int64 GetFileSize(BPTR fh)
{
	int32 size = 0;
	struct FileInfoBlock *fib = AllocDosObject(DOS_FIB, NULL);
	if(fib == NULL) return 0;

	ExamineFH(fh, fib);
	size = fib->fib_Size;

	FreeDosObject(DOS_FIB, fib);
	return (int64)size;
}

void FreeSysObject(ULONG type, APTR obj)
{
	switch(type) {
		case ASOT_PORT:
			DeleteMsgPort(obj);
		break;
		case ASOT_IOREQUEST:
			DeleteIORequest(obj);
		break;
	}
}


/* Exec */
struct Node *GetHead(struct List *list)
{
	struct Node *res = NULL;

	if ((NULL != list) && (NULL != list->lh_Head->ln_Succ))
	{
		res = list->lh_Head;
	}
	return res;
}

struct Node *GetPred(struct Node *node)
{
	if (node->ln_Pred->ln_Pred == NULL) return NULL;
	return node->ln_Pred;
}

struct Node *GetSucc(struct Node *node)
{
	if (node->ln_Succ->ln_Succ == NULL) return NULL;
	return node->ln_Succ;
}


/* Intuition */
uint32 GetAttrs(Object *obj, Tag tag1, ...)
{
	va_list ap;
	Tag tag = tag1;
	ULONG data = 0;
	int i = 0;

	va_start(ap, tag1);

	while(tag != TAG_DONE) {
		data = va_arg(ap, ULONG);
		i += GetAttr(tag, obj, (void *)data);
		tag = va_arg(ap, Tag);
	}
	va_end(ap);

	return i;
}

ULONG RefreshSetGadgetAttrsA(struct Gadget *g, struct Window *w, struct Requester *r, struct TagItem *tags)
{
	ULONG retval;
	BOOL changedisabled = FALSE;
	BOOL disabled;
	struct TagItem *ti;

	if (w) {
		if ((ti = FindTagItem(GA_Disabled,tags)) && (ti->ti_Data != FALSE)) {
			changedisabled = TRUE;
 			disabled = g->Flags & GFLG_DISABLED;
 		}
 	}
	retval = SetGadgetAttrsA(g,w,r,tags);
	if (w && (retval || (changedisabled && disabled != (g->Flags & GFLG_DISABLED)))) {
		RefreshGList(g,w,r,1);
		retval = 1;
	}
	return retval;
}

ULONG RefreshSetGadgetAttrs(struct Gadget *g, struct Window *w, struct Requester *r, Tag tag1, ...)
{
	return RefreshSetGadgetAttrsA(g,w,r,(struct TagItem *) &tag1);
}

APTR NewObject(struct IClass * classPtr, CONST_STRPTR classID, ULONG tagList, ...)
{
	return NewObjectA(classPtr, classID, (const struct TagItem *) &tagList);
}
#endif
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/*
 * Copyright 2010 John-Mark Bell <jmb@netsurf-browser.org>
 * Copyright 2014 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Minimal compatibility header for AmigaOS 3
 */

#ifndef AMIGA_OS3SUPPORT_H_
#define AMIGA_OS3SUPPORT_H_

#ifndef __amigaos4__

#include <stdint.h>
#include <dirent.h>

#include <proto/exec.h>
#include <proto/dos.h>

/* Include prototypes for amigalib */
#include <clib/alib_protos.h>

#ifndef EXEC_MEMORY_H
#include <exec/memory.h>
#endif

/* C macros */
#ifndef ASM
#define ASM
#endif

#ifndef REG
#define REG(reg,arg) arg __asm(#reg)
#endif

#define MIN(a,b) (((a)<(b))?(a):(b))

/* Macros */
#define IsMinListEmpty(L) (L)->mlh_Head->mln_Succ == 0
#define LIB_IS_AT_LEAST(B,V,R) ((B)->lib_Version>(V)) || \
	((B)->lib_Version==(V) && (B)->lib_Revision>=(R))
#define EAD_IS_FILE(E) ((E)->ed_Type<0)

/* Define extra memory type flags */
#define MEMF_PRIVATE	MEMF_ANY
#define MEMF_SHARED	MEMF_ANY

/* Ignore unsupported tags */
#define ASO_NoTrack				TAG_IGNORE
#define BITMAP_DisabledSourceFile	TAG_IGNORE
#define BITMAP_HasAlpha			TAG_IGNORE
#define BLITA_UseSrcAlpha		TAG_IGNORE
#define BLITA_MaskPlane			TAG_IGNORE
#define CLICKTAB_CloseImage		TAG_IGNORE
#define CLICKTAB_FlagImage		TAG_IGNORE
#define CLICKTAB_LabelTruncate	TAG_IGNORE
#define CLICKTAB_NodeClosed		TAG_IGNORE
#define GETFONT_OTagOnly		TAG_IGNORE
#define GETFONT_ScalableOnly	TAG_IGNORE
#define PDTA_PromoteMask	TAG_IGNORE
#define RPTAG_APenColor		TAG_IGNORE
#define GA_ContextMenu		TAG_IGNORE
#define GA_HintInfo			TAG_IGNORE
#define GAUGEIA_Level		TAG_IGNORE
#define IA_InBorder			TAG_IGNORE
#define IA_Label			TAG_IGNORE
#define LBNCA_SoftStyle		TAG_IGNORE
#define LISTBROWSER_Striping	TAG_IGNORE
#define SA_Compositing		TAG_IGNORE
#define SBNA_Text			TAG_IGNORE
#define SBNA_HintInfo		TAG_IGNORE
#define TNA_CloseGadget		TAG_IGNORE
#define TNA_HintInfo		TAG_IGNORE
#define WA_ContextMenuHook		TAG_IGNORE
#define WA_ToolBox			TAG_IGNORE
#define WINDOW_BuiltInScroll	TAG_IGNORE
#define WINDOW_NewMenu		TAG_IGNORE
#define WINDOW_NewPrefsHook	TAG_IGNORE

/* raw keycodes */
#define RAWKEY_BACKSPACE	0x41
#define RAWKEY_TAB	0x42
#define RAWKEY_ESC	0x45
#define RAWKEY_DEL	0x46
#define RAWKEY_PAGEUP	0x48
#define RAWKEY_PAGEDOWN	0x49
#define RAWKEY_CRSRUP	0x4C
#define RAWKEY_CRSRDOWN	0x4D
#define RAWKEY_CRSRRIGHT	0x4E
#define RAWKEY_CRSRLEFT	0x4F
#define RAWKEY_F5	0x54
#define RAWKEY_F8	0x57
#define RAWKEY_F9	0x58
#define RAWKEY_F10	0x59
#define RAWKEY_F12  0x6F
#define RAWKEY_HELP	0x5F
#define RAWKEY_HOME	0x70
#define RAWKEY_END	0x71

/* New pens - these may not be equivalent */
#define DISABLEDTEXTPEN HIGHLIGHTTEXTPEN
#define TITLEPEN FILLPEN

/* Other constants */
#define BVS_DISPLAY BVS_NONE
#define IDCMP_EXTENDEDMOUSE 0
#define WINDOW_BACKMOST 0
#define DN_FULLPATH 0
#define BGBACKFILL JAM1
#define OFF_OPEN 0
#define AFF_OTAG 0
#define ML_SEPARATOR NM_BARLABEL
#define LBS_ROWS 0

/* Renamed structures */
#define AnchorPathOld AnchorPath

/* ReAction (ClassAct) macros */
#define GetFileEnd End
#define GetFontEnd End
#define GetScreenModeEnd End

/* MinTerm stuff */
#define MINTERM_SRCMASK (ABC|ABNC|ANBC)

/* Easy compat macros */
/* application */
#define Notify(...) (void)0

/* DataTypes */
#define SaveDTObjectA(O,W,R,F,M,I,A) DoDTMethod(O,W,R,DTM_WRITE,F,M,NULL)

/* diskfont */
#define EReleaseInfo ReleaseInfo
#define EObtainInfo ObtainInfo
#define ESetInfo SetInfo

/* Only used in one place we haven't ifdeffed, where it returns the charset name */
#define ObtainCharsetInfo(A,B,C) (const char *)nsoption_charp(local_charset)

/* DOS */
#define AllocSysObjectTags(A,B,C,D) CreateMsgPort() /* Assume ASOT_PORT for now */
#define FOpen(A,B,C) Open(A,B)
#define FClose(A) Close(A)
#define CreateDirTree(D) CreateDir(D) /*\todo This isn't quite right */
#define SetCurrentDir(L) CurrentDir(L)
#define DevNameFromLock(A,B,C,D) NameFromLock(A,B,C)

/* Exec */
#define FindIName FindName

/* Intuition */
#define ICoerceMethod CoerceMethod
#define IDoMethod DoMethod
#define IDoMethodA DoMethodA
#define IDoSuperMethodA DoSuperMethodA
#define ShowWindow(...) (void)0

/* Utility */
#define SetMem memset
#define SNPrintf snprintf

/* Integral type definitions */
typedef int8_t int8;
typedef uint8_t uint8;
typedef int16_t int16;
typedef uint16_t uint16;
typedef int32_t int32;
typedef uint32_t uint32;
typedef int64_t int64;
typedef uint64_t uint64;

/* TimeVal */
struct TimeVal {
	uint32 Seconds;
	uint32 Microseconds;
};

/* TimeRequest */
struct TimeRequest {
	struct IORequest Request;
	struct TimeVal Time;
};

/* OutlineFont */
struct OutlineFont {
	struct BulletBase *BulletBase;
	struct GlyphEngine *GEngine;
	STRPTR OTagPath;
	struct TagItem *olf_OTagList;
};

/* BackFillMessage */
struct BackFillMessage {
    struct Layer *Layer;
    struct Rectangle Bounds;
    LONG OffsetX;
    LONG OffsetY;
};

/* icon.library v51 (ie. AfA_OS version) */
#define ICONCTRLA_SetImageDataFormat        (ICONA_Dummy + 0x67) /*103*/
#define ICONCTRLA_GetImageDataFormat        (ICONA_Dummy + 0x68) /*104*/

#define IDFMT_BITMAPPED     (0)  /* Bitmapped icon (planar, legacy) */
#define IDFMT_PALETTEMAPPED (1)  /* Palette mapped icon (chunky, V44+) */
#define IDFMT_DIRECTMAPPED  (2)  /* Direct mapped icon (truecolor 0xAARRGGBB, V51+) */ 

/* Object types */
enum {
	ASOT_PORT = 1,
	ASOT_IOREQUEST
};

/* Requester types */
enum {
	TDRIMAGE_ERROR = 1,
	TDRIMAGE_WARNING
};

/* Functions */
/* Diskfont */
void CloseOutlineFont(struct OutlineFont *of, struct List *list);
struct OutlineFont *OpenOutlineFont(STRPTR fileName, struct List *list, ULONG flags);

/* DOS */
int64 GetFileSize(BPTR fh);
void FreeSysObject(ULONG type, APTR obj);

/* Exec */
struct Node *GetHead(struct List *list);
struct Node *GetPred(struct Node *node);
struct Node *GetSucc(struct Node *node);

/* Intuition */
uint32 GetAttrs(Object *obj, Tag tag1, ...);
ULONG RefreshSetGadgetAttrs(struct Gadget *g, struct Window *w, struct Requester *r, Tag tag1, ...);
ULONG RefreshSetGadgetAttrsA(struct Gadget *g, struct Window *w, struct Requester *r, struct TagItem *tags);
APTR NewObject(struct IClass * classPtr, CONST_STRPTR classID, ULONG tagList, ...);

/* Utility */
char *ASPrintf(const char *fmt, ...);

/* C */
char *strlwr(char *str);
int alphasort(const struct dirent **d1, const struct dirent **d2);
int scandir(const char *dir, struct dirent ***namelist,
  int (*filter)(const struct dirent *),
  int (*compar)(const struct dirent **, const struct dirent **));
#endif
#endif
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/*
 * Copyright 2020 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Amiga implementation of page info using core windows.
 */

#include <stdint.h>
#include <stdlib.h>

#include <proto/intuition.h>

#include <classes/window.h>
#include <gadgets/layout.h>
#include <gadgets/scroller.h>
#include <gadgets/space.h>
#include <images/label.h>

#include <intuition/icclass.h>
#include <reaction/reaction_macros.h>

#include "utils/log.h"
#include "netsurf/keypress.h"
#include "netsurf/plotters.h"
#include "desktop/page-info.h"
#include "utils/messages.h"
#include "utils/nsoption.h"

#include "amiga/corewindow.h"
#include "amiga/libs.h"
#include "amiga/pageinfo.h"
#include "amiga/schedule.h"
#include "amiga/utf8.h"


/**
 * Amiga page info window context
 */
struct ami_pageinfo_window {
	/** Amiga core window context */
	struct ami_corewindow core;
	/** core pageinfo */
	struct page_info *pi;
};

/**
 * destroy a previously created pageinfo window
 */
static void
ami_pageinfo_destroy(struct ami_corewindow *ami_cw)
{
	nserror res;
	struct ami_pageinfo_window *pageinfo_win = (struct ami_pageinfo_window *)ami_cw;
	if(pageinfo_win->pi != NULL) {
		res = page_info_destroy(pageinfo_win->pi);

		if (res == NSERROR_OK) {
			pageinfo_win->pi = NULL;
			ami_corewindow_fini(&pageinfo_win->core); /* closes the window for us */
		}
	}
}

/**
 * close pageinfo window (callback)
 */
static void
ami_pageinfo_close_cb(void *p)
{
	ami_pageinfo_destroy((struct ami_corewindow *)p);
}

/**
 * callback for unknown events on Amiga core window
 * (result & WMHI_CLASSMASK) gives the class of event (eg. WMHI_GADGETUP)
 * (result & WMHI_GADGETMASK) gives the gadget ID (eg. GID_SSLCERT_ACCEPT)
 *
 * \param ami_cw The Amiga core window structure.
 * \param result event as returned by RA_HandleInput()
 * \return TRUE if window closed during event processing
 */
static BOOL
ami_pageinfo_event(struct ami_corewindow *ami_cw, ULONG result)
{
	if((result & WMHI_CLASSMASK) == WMHI_INACTIVE) {
		/* Window went inactive, so schedule to close it */
		ami_schedule(0, ami_pageinfo_close_cb, ami_cw);
		/* NB: do not return TRUE here as we're still open for now */
	}
	return FALSE;
}

/**
 * callback for mouse action for pageinfo on core window
 *
 * \param ami_cw The Amiga core window structure.
 * \param mouse_state netsurf mouse state on event
 * \param x location of event
 * \param y location of event
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
ami_pageinfo_mouse(struct ami_corewindow *ami_cw,
					browser_mouse_state mouse_state,
					int x, int y)
{
	bool did_something = false;
	struct ami_pageinfo_window *pageinfo_win = (struct ami_pageinfo_window *)ami_cw;

	if(page_info_mouse_action(pageinfo_win->pi, mouse_state, x, y, &did_something) == NSERROR_OK)
		if (did_something == true) {
			/* Something happened so we need to close ourselves */
			ami_schedule(0, ami_pageinfo_close_cb, pageinfo_win);
		}
		
	return NSERROR_OK;
}

/**
 * callback for keypress for pageinfo on core window
 *
 * \param ami_cw The Amiga core window structure.
 * \param nskey The netsurf key code
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
ami_pageinfo_key(struct ami_corewindow *ami_cw, uint32_t nskey)
{
	struct ami_pageinfo_window *pageinfo_win = (struct ami_pageinfo_window *)ami_cw;

	if (page_info_keypress(pageinfo_win->pi, nskey)) {
			return NSERROR_OK;
	}
	return NSERROR_NOT_IMPLEMENTED;
}

/**
 * callback on draw event for pageinfo on core window
 *
 * \param ami_cw The Amiga core window structure.
 * \param x the x coordinate to draw
 * \param y the y coordinate to draw
 * \param r The rectangle of the window that needs updating.
 * \param ctx The drawing context
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
ami_pageinfo_draw(struct ami_corewindow *ami_cw, int x, int y, struct rect *r, struct redraw_context *ctx)
{
	struct ami_pageinfo_window *pageinfo_win = (struct ami_pageinfo_window *)ami_cw;

	page_info_redraw(pageinfo_win->pi, x, y, r, ctx);

	return NSERROR_OK;
}

static nserror
ami_pageinfo_create_window(struct ami_pageinfo_window *pageinfo_win, ULONG left, ULONG top)
{
	struct ami_corewindow *ami_cw = (struct ami_corewindow *)&pageinfo_win->core;
	ULONG refresh_mode = WA_SmartRefresh;
	struct Screen *scrn = ami_gui_get_screen();

	if(nsoption_bool(window_simple_refresh) == true) {
		refresh_mode = WA_SimpleRefresh;
	}

	ami_cw->objects[GID_CW_WIN] = WindowObj,
  	    WA_ScreenTitle, ami_gui_get_screen_title(),
       	WA_Activate, TRUE,
       	WA_DepthGadget, FALSE,
       	WA_DragBar, FALSE,
       	WA_CloseGadget, FALSE,
       	WA_SizeGadget, FALSE,
       	WA_Borderless, TRUE,
		WA_Left, left,
		WA_Top, top,
		WA_PubScreen, scrn,
		WA_ReportMouse, TRUE,
		refresh_mode, TRUE,
		WA_IDCMP, IDCMP_MOUSEMOVE | IDCMP_MOUSEBUTTONS | IDCMP_NEWSIZE |
				IDCMP_RAWKEY | IDCMP_IDCMPUPDATE | IDCMP_INACTIVEWINDOW |
				IDCMP_EXTENDEDMOUSE | IDCMP_SIZEVERIFY | IDCMP_REFRESHWINDOW,
		WINDOW_IDCMPHook, &ami_cw->idcmp_hook,
		WINDOW_IDCMPHookBits, IDCMP_IDCMPUPDATE | IDCMP_EXTENDEDMOUSE |
				IDCMP_SIZEVERIFY | IDCMP_REFRESHWINDOW,
		WINDOW_SharedPort, ami_gui_get_shared_msgport(),
		WINDOW_UserData, pageinfo_win,
		WINDOW_IconifyGadget, FALSE,
		WINDOW_ParentGroup, ami_cw->objects[GID_CW_MAIN] = LayoutVObj,
			LAYOUT_AddChild, ami_cw->objects[GID_CW_DRAW] = SpaceObj,
				GA_ID, GID_CW_DRAW,
				SPACE_Transparent, TRUE,
				SPACE_BevelStyle, BVS_BOX,
				GA_RelVerify, TRUE,
   			SpaceEnd,
		EndGroup,
	EndWindow;

	if(ami_cw->objects[GID_CW_WIN] == NULL) {
		return NSERROR_NOMEM;
	}

	return NSERROR_OK;
}

/* exported interface documented in amiga/pageinfo.h */
nserror ami_pageinfo_open(struct browser_window *bw, ULONG left, ULONG top)
{
	struct ami_pageinfo_window *ncwin;
	nserror res;
	int width, height;

	ncwin = calloc(1, sizeof(struct ami_pageinfo_window));
	if (ncwin == NULL) {
		return NSERROR_NOMEM;
	}

	ncwin->core.wintitle = ami_utf8_easy((char *)messages_get("PageInfo"));

	res = ami_pageinfo_create_window(ncwin, left, top);
	if (res != NSERROR_OK) {
		NSLOG(netsurf, INFO, "Page info init failed");
		ami_utf8_free(ncwin->core.wintitle);
		free(ncwin);
		return res;
	}

	/* initialise Amiga core window */
	ncwin->core.draw = ami_pageinfo_draw;
	ncwin->core.key = ami_pageinfo_key;
	ncwin->core.mouse = ami_pageinfo_mouse;
	ncwin->core.close = ami_pageinfo_destroy;
	ncwin->core.event = ami_pageinfo_event;

	res = ami_corewindow_init(&ncwin->core);
	if (res != NSERROR_OK) {
		ami_utf8_free(ncwin->core.wintitle);
		DisposeObject(ncwin->core.objects[GID_CW_WIN]);
		free(ncwin);
		return res;
	}

	res = page_info_create(ncwin->core.cb_table,
					  (struct core_window *)ncwin,
					  bw,
					  &ncwin->pi);

	if (res != NSERROR_OK) {
		ami_utf8_free(ncwin->core.wintitle);
		DisposeObject(ncwin->core.objects[GID_CW_WIN]);
		free(ncwin);
		return res;
	}

	if(page_info_get_size(ncwin->pi, &width, &height) == NSERROR_OK) {
		/* Set window to the correct size.
		 * TODO: this should really set the size of ncwin->core.objects[GID_CW_DRAW]
		 * and let the window adjust, here we've hardcoded to add 6x4px as that's
		 * what window.class does before v45.
		 */
		SetAttrs(ncwin->core.objects[GID_CW_WIN], WA_InnerWidth, width + 6, WA_InnerHeight, height + 4, TAG_DONE);
	}

	return NSERROR_OK;
}
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/*
 * Copyright 2020 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef AMIGA_PAGEINFO_H
#define AMIGA_PAGEINFO_H

/**
 * Open the page info window
 *
 * \param bw the browser window 
 * \return NSERROR_OK or error code if window creation failed.
 */
nserror ami_pageinfo_open(struct browser_window *bw, ULONG left, ULONG top);

#endif
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; AmiUpdate AutoInstall for NetSurf
cd NetSurf
Installer Install APPNAME NetSurfAutoInstall DEFUSER NOVICE LOGFILE T:NetSurfAutoInstall.log
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Aminet|www.aminet.net|http://aminet.net/search?query=%s|http://aminet.net/favicon.ico|
OS4Depot|www.os4depot.net|http://www.os4depot.net/index.php?function=search&tool=simple&f_fields=%s|http://www.os4depot.net/favicon.ico|
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makedir ram:NetSurf/Resources ALL
list resources LFORMAT="copy %f%n ram:netsurf/resources followlinks" files >t:nslinks
list resources LFORMAT="makedir ram:netsurf/resources/%n" dirs >>t:nslinks
list resources/~(Pointers|Themes) LFORMAT="copy %f%n/(Messages|#?,faf) ram:netsurf/resources/%n/ followlinks" dirs >>t:nslinks
list resources/Themes/~(.svn) LFORMAT="makedir ram:netsurf/resources/Themes/%n" dirs >>t:nslinks
list resources/Themes/~(.svn) LFORMAT="copy %f%n/~(.svn) ram:netsurf/resources/Themes/%n/" dirs >>t:nslinks
execute t:nslinks
delete t:nslinks
delete ram:netsurf/resources/#?hotlist#?
delete ram:netsurf/resources/cookies
delete ram:netsurf/resources/urls
delete ram:netsurf/resources/options
delete ram:netsurf/resources/#?.user
copy resources/Pointers/~(.svn) ram:NetSurf/Resources/Pointers
copy (COPYING|ChangeLog) ram:NetSurf/
copy NetSurf ram:NetSurf/NetSurf
copy amiga/dist/AutoInstall ram:
copy amiga/dist/~(.svn|AutoInstall) ram:NetSurf/
copy amiga/pkg/drawer.info ram:NetSurf.info
copy amiga/pkg/fitr ram:NetSurf/
makedir ram:NetSurf/Rexx
copy amiga/dist/Rexx/~(.svn) ram:NetSurf/Rexx/ COM
makedir ram:NetSurf/Libs
copy libs:parserutils.library libs:nsgif.library libs:nsbmp.library libs:iconv.library libs:hubbub.library ram:NetSurf/Libs
; libs:css.library libs:wapcaplet.library 
makedir ram:NetSurf/SObjs
copy sobjs:libjpeg.so.8 sobjs:libcurl.so.7 sobjs:librtmp.so.0 sobjs:libsvgtiny.so.0 sobjs:libssl.so.1.0.0 sobjs:libcrypto.so.1.0.0 sobjs:libcss.so.0 sobjs:libwapcaplet.so.0 sobjs:libpng12.so sobjs:libdom.so.0 sobjs:libhubbub.so.0 ram:NetSurf/SObjs clone
;sobjs:libhpdf-2.2.0.so.0.0
echo "Splitting Messages file"
perl utils/split-messages.pl -l de -p ami -f messages resources/FatMessages >RAM:NetSurf/Resources/de/Messages
perl utils/split-messages.pl -l en -p ami -f messages resources/FatMessages >RAM:NetSurf/Resources/en/Messages
perl utils/split-messages.pl -l fr -p ami -f messages resources/FatMessages >RAM:NetSurf/Resources/fr/Messages
perl utils/split-messages.pl -l it -p ami -f messages resources/FatMessages >RAM:NetSurf/Resources/it/Messages
perl utils/split-messages.pl -l nl -p ami -f messages resources/FatMessages >RAM:NetSurf/Resources/nl/Messages
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; Create Resources dir to allow NetSurf to run from build tree

failat 50
makedir Resources
cd Resources
makelink AdBlock.css /resources/adblock.css soft
makelink default.css /amiga/resources/default.css soft
makelink ca-bundle /resources/ca-bundle soft
makelink de /resources/de soft
makelink nsdefault.css /resources/default.css soft
makelink favicon.png /amiga/resources/favicon.png soft
makelink Resource.map /amiga/resources/Resource.map soft
makelink en /resources/en soft
makelink fr /resources/fr soft
makelink internal.css /resources/internal.css soft
makelink it /resources/it soft
makelink LangNames /amiga/resources/LangNames soft
makelink netsurf.png /resources/netsurf.png soft
makelink nl /resources/nl soft
makelink Pointers /amiga/resources/Pointers soft
makelink quirks.css /resources/quirks.css soft
makelink SearchEngines /amiga/resources/SearchEngines soft
makelink splash.png /amiga/resources/splash.png soft
makelink Themes /amiga/resources/Themes soft
makelink mimetypes /amiga/resources/mimetypes soft

/
makelink amiga/resources/nsdefault.css //resources/default.css soft
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Short:        Fast CSS capable web browser
Uploader:     chris@unsatisfactorysoftware.co.uk (Chris Young)
Author:       NetSurf contributors (OS4 port by Chris Young)
Type:         comm/www
Version:      3.10
Requires:     dev/misc/guigfxlib.lha
Architecture: ppc-amigaos >= 4.0.0

This is NetSurf 3.10 for AmigaOS 4 (native frontend).
For the latest version, visit http://www.netsurf-browser.org

    *******************************************
    * Please report bugs on the bugtracker at *
    *     http://bugs.netsurf-browser.org     *
    *******************************************

See http://www.netsurf-browser.org for more information about
NetSurf.

This software is licensed under the GPL, and the sources are
available from http://www.netsurf-browser.org.  A copy can
also be obtained directly from the maintainer of this port,
chris@unsatisfactorysoftware.co.uk, in the event that the
website is unavailable.
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Short:        Fast CSS capable web browser
Uploader:     chris@unsatisfactorysoftware.co.uk (Chris Young)
Author:       NetSurf contributors (OS4 port by Chris Young)
Type:         comm/www
Version:      3.10 BETA
Requires:     dev/misc/guigfxlib.lha util/libs/AmiSSL-4.3.lha
Architecture: m68k-amigaos >= 3.5.0

This is NetSurf 3.10 BETA for AmigaOS 3.
It is built off of the OS4 (Reaction) frontend.

Requirements are AmigaOS 3.5 or 3.9, 32MB RAM.

THIS IS EARLY BETA QUALITY SOFTWARE FOR TESTING ONLY.
ALL USE IS AT YOUR OWN RISK.  IT *WILL* CRASH!

Please report bugs to chris@unsatisfactorysoftware.co.uk,
or on the amigans.net/amiga.org forums.

See http://www.netsurf-browser.org for more information about
NetSurf.

This software is licensed under the GPL, and the sources are
available from http://www.netsurf-browser.org.  A copy can
also be obtained directly from the maintainer of this port,
chris@unsatisfactorysoftware.co.uk, in the event that the
website is unavailable.
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/*
 * Copyright 2008-09, 2012-13 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include "amiga/os3support.h"

#include <proto/exec.h>
#include <proto/intuition.h>
#include <proto/layers.h>
#include <proto/graphics.h>

#include <intuition/intuition.h>
#include <graphics/rpattr.h>
#include <graphics/gfxmacros.h>
#include <graphics/gfxbase.h>

#ifdef __amigaos4__
#include <graphics/blitattr.h>
#include <graphics/composite.h>
#endif

#include <math.h>
#include <assert.h>
#include <stdlib.h>

#include "utils/nsoption.h"
#include "utils/utils.h"
#include "utils/log.h"
#include "netsurf/css.h"
#include "netsurf/mouse.h"
#include "netsurf/window.h"

#include "amiga/plotters.h"
#include "amiga/bitmap.h"
#include "amiga/font.h"
#include "amiga/gui.h"
#include "amiga/memory.h"
#include "amiga/misc.h"
#include "amiga/rtg.h"
#include "amiga/utf8.h"

HOOKF(void, ami_bitmap_tile_hook, struct RastPort *, rp, struct BackFillMessage *);

struct bfbitmap {
	struct BitMap *bm;
	ULONG width;
	ULONG height;
	int offsetx;
	int offsety;
	APTR mask;
	bool palette_mapped;
};

struct ami_plot_pen {
	struct MinNode node;
	ULONG pen;
};

struct bez_point {
	float x;
	float y;
};

struct gui_globals {
	struct BitMap *bm;
	struct RastPort *rp;
	struct Layer_Info *layerinfo;
	APTR areabuf;
	APTR tmprasbuf;
	struct Rectangle rect;
	struct MinList *shared_pens;
	bool managed_pen_list;
	bool palette_mapped;
	ULONG apen;
	ULONG open;
	LONG apen_num;
	LONG open_num;
	int width;  /* size of bm and    */
	int height; /* associated memory */
};

static int init_layers_count = 0;
static APTR pool_pens = NULL;
static bool palette_mapped = true; /* palette-mapped state for the screen */

#ifndef M_PI /* For some reason we don't always get this from math.h */
#define M_PI		3.14159265358979323846
#endif

#define PATT_DOT  0xAAAA
#define PATT_DASH 0xCCCC
#define PATT_LINE 0xFFFF

/* This defines the size of the list for Area* functions.
   25000 = 5000 vectors
  */
#define AREA_SIZE 25000

struct gui_globals *ami_plot_ra_alloc(ULONG width, ULONG height, bool force32bit, bool alloc_pen_list)
{
	/* init shared bitmaps */
 	int depth = 32;
	struct BitMap *friend = NULL;
	struct Screen *scrn = ami_gui_get_screen();

	struct gui_globals *gg = malloc(sizeof(struct gui_globals));

	if(force32bit == false) depth = GetBitMapAttr(scrn->RastPort.BitMap, BMA_DEPTH);
	NSLOG(netsurf, INFO, "Screen depth = %d", depth);

#ifdef __amigaos4__
	if(depth < 16) {
		gg->palette_mapped = true;
		if(force32bit == false) palette_mapped = true;
	} else {
		gg->palette_mapped = false;
		if(force32bit == false) palette_mapped = false;
	}
#else
	/* Friend BitMaps are weird.
	 * For OS4, we shouldn't use a friend BitMap here (see below).
	 * For OS3 AGA, we get no display blitted if we use a friend BitMap,
	 * however on RTG it seems to be a benefit.
	 */
	if(nsoption_bool(friend_bitmap) == true) {
		friend = scrn->RastPort.BitMap;
	} else {
		/* Force friend BitMaps on for obvious RTG screens under OS3.
		 * If we get a bit smarter about this we can lose the user option. */
		if((depth > 8) && (force32bit == false)) friend = scrn->RastPort.BitMap;
	}

	/* OS3 is locked to using palette-mapped display even on RTG.
	 * To change this, comment out the below and build with the similar OS4 lines above.
	 * Various bits of RTG code are OS4-only and OS3 versions will need to be written,
	 * however a brief test reveals a negative performance benefit, so this lock to a
	 * palette-mapped display is most likely permanent.
	 */
#warning OS3 locked to palette-mapped modes
	gg->palette_mapped = true;
	palette_mapped = true;
	if(depth > 8) depth = 8;
#endif

	/* Probably need to fix this next line */
	if(gg->palette_mapped == true) nsoption_set_bool(font_antialiasing, false);

	if(!width) width = nsoption_int(redraw_tile_size_x);
	if(!height) height = nsoption_int(redraw_tile_size_y);
	gg->width = width;
	gg->height = height;

	gg->layerinfo = NewLayerInfo();
	gg->areabuf = malloc(AREA_SIZE);

	/* OS3/AGA requires this to be in chip mem.  RTG would probably rather it wasn't. */
	gg->tmprasbuf = ami_memory_chip_alloc(width * height);

	if(gg->palette_mapped == true) {
		gg->bm = AllocBitMap(width, height, depth, 0, friend);
	} else {
#ifdef __amigaos4__
		/* Screen depth is reported as 24 even when it's actually 32-bit.
		 * We get freezes and other problems on OS4 if we befriend at any
		 * other depths, hence this check.
		 * \todo use friend BitMaps but avoid CompositeTags() at non-32-bit
		 * as that seems to be the cause of the problems.
		 */
		if((depth >= 24) && (force32bit == false)) friend = scrn->RastPort.BitMap;
#endif
		gg->bm = ami_rtg_allocbitmap(width, height, 32, 0, friend, RGBFB_A8R8G8B8);
	}

	if(!gg->bm) amiga_warn_user("NoMemory","");

	gg->rp = malloc(sizeof(struct RastPort));
	if(!gg->rp) amiga_warn_user("NoMemory","");

	InitRastPort(gg->rp);
	gg->rp->BitMap = gg->bm;

	SetDrMd(gg->rp,BGBACKFILL);

	gg->rp->Layer = CreateUpfrontLayer(gg->layerinfo,gg->rp->BitMap,0,0,
					width-1, height-1, LAYERSIMPLE, NULL);

	InstallLayerHook(gg->rp->Layer,LAYERS_NOBACKFILL);

	gg->rp->AreaInfo = malloc(sizeof(struct AreaInfo));
	if((!gg->areabuf) || (!gg->rp->AreaInfo))	amiga_warn_user("NoMemory","");

	InitArea(gg->rp->AreaInfo, gg->areabuf, AREA_SIZE/5);

	gg->rp->TmpRas = malloc(sizeof(struct TmpRas));
	if((!gg->tmprasbuf) || (!gg->rp->TmpRas))	amiga_warn_user("NoMemory","");

	InitTmpRas(gg->rp->TmpRas, gg->tmprasbuf, width*height);

	gg->shared_pens = NULL;
	gg->managed_pen_list = false;

	if(gg->palette_mapped == true) {
		if(pool_pens == NULL) {
			pool_pens = ami_memory_itempool_create(sizeof(struct ami_plot_pen));
		}

		if(alloc_pen_list == true) {
			gg->shared_pens = ami_AllocMinList();
			gg->managed_pen_list = true;
		}
	}

	gg->apen = 0x00000000;
	gg->open = 0x00000000;
	gg->apen_num = -1;
	gg->open_num = -1;

	init_layers_count++;
	NSLOG(netsurf, INFO, "Layer initialised (total: %d)",
	      init_layers_count);

	return gg;
}

void ami_plot_ra_free(struct gui_globals *gg)
{
	init_layers_count--;

	if(init_layers_count < 0) return;

	if((init_layers_count == 0) && (pool_pens != NULL)) {
		ami_memory_itempool_delete(pool_pens);
		pool_pens = NULL;
	}

	if(gg->rp) {
		if(gg->rp->Layer != NULL) DeleteLayer(0, gg->rp->Layer);
		free(gg->rp->TmpRas);
		free(gg->rp->AreaInfo);
		free(gg->rp);
	}

	ami_memory_chip_free(gg->tmprasbuf);
	free(gg->areabuf);
	DisposeLayerInfo(gg->layerinfo);
	if(gg->palette_mapped == false) {
		if(gg->bm) ami_rtg_freebitmap(gg->bm);
	} else {
		if(gg->bm) FreeBitMap(gg->bm);
	}

	if(gg->managed_pen_list == true) {
		ami_plot_release_pens(gg->shared_pens);
		free(gg->shared_pens);
		gg->shared_pens = NULL;
	}

	free(gg);
}

struct RastPort *ami_plot_ra_get_rastport(struct gui_globals *gg)
{
	return gg->rp;
}

struct BitMap *ami_plot_ra_get_bitmap(struct gui_globals *gg)
{
	return gg->bm;
}

void ami_plot_ra_get_size(struct gui_globals *gg, int *width, int *height)
{
	*width = gg->width;
	*height = gg->height;
}

void ami_plot_ra_set_pen_list(struct gui_globals *gg, struct MinList *pen_list)
{
	gg->shared_pens = pen_list;
}

void ami_clearclipreg(struct gui_globals *gg)
{
	struct Region *reg = NULL;
	struct Screen *scrn = ami_gui_get_screen();

	reg = InstallClipRegion(gg->rp->Layer,NULL);
	if(reg) DisposeRegion(reg);

	gg->rect.MinX = 0;
	gg->rect.MinY = 0;
	gg->rect.MaxX = scrn->Width-1;
	gg->rect.MaxY = scrn->Height-1;

	gg->apen = 0x00000000;
	gg->open = 0x00000000;
	gg->apen_num = -1;
	gg->open_num = -1;
}

static ULONG ami_plot_obtain_pen(struct MinList *shared_pens, ULONG colr)
{
	struct ami_plot_pen *node;
	struct Screen *scrn = ami_gui_get_screen();

	LONG pen = ObtainBestPenA(scrn->ViewPort.ColorMap,
			(colr & 0x000000ff) << 24,
			(colr & 0x0000ff00) << 16,
			(colr & 0x00ff0000) << 8,
			NULL);
	
	if(pen == -1) NSLOG(netsurf, INFO,
			    "WARNING: Cannot allocate pen for ABGR:%lx", colr);

	if((shared_pens != NULL) && (pool_pens != NULL)) {
		if((node = (struct ami_plot_pen *)ami_memory_itempool_alloc(pool_pens, sizeof(struct ami_plot_pen)))) {
			node->pen = pen;
			AddTail((struct List *)shared_pens, (struct Node *)node);
		}
	} else {
		/* Immediately release the pen if we can't keep track of it. */
		ReleasePen(scrn->ViewPort.ColorMap, pen);
	}
	return pen;
}

void ami_plot_release_pens(struct MinList *shared_pens)
{
	struct Screen *scrn = ami_gui_get_screen();
	struct ami_plot_pen *node;
	struct ami_plot_pen *nnode;

	if(shared_pens == NULL) return;
	if(IsMinListEmpty(shared_pens)) return;
	node = (struct ami_plot_pen *)GetHead((struct List *)shared_pens);

	do {
		nnode = (struct ami_plot_pen *)GetSucc((struct Node *)node);
		ReleasePen(scrn->ViewPort.ColorMap, node->pen);
		Remove((struct Node *)node);
		ami_memory_itempool_free(pool_pens, node, sizeof(struct ami_plot_pen));
	} while((node = nnode));
}

static void ami_plot_setapen(struct gui_globals *glob, struct RastPort *rp, ULONG colr)
{
	if(glob->apen == colr) return;

#ifdef __amigaos4__
	if(glob->palette_mapped == false) {
		SetRPAttrs(rp, RPTAG_APenColor,
			ns_color_to_nscss(colr),
			TAG_DONE);
	} else
#endif
	{
		LONG pen = ami_plot_obtain_pen(glob->shared_pens, colr);
		if((pen != -1) && (pen != glob->apen_num)) SetAPen(rp, pen);
	}

	glob->apen = colr;
}

static void ami_plot_setopen(struct gui_globals *glob, struct RastPort *rp, ULONG colr)
{
	if(glob->open == colr) return;

#ifdef __amigaos4__
	if(glob->palette_mapped == false) {
		SetRPAttrs(rp, RPTAG_OPenColor,
			ns_color_to_nscss(colr),
			TAG_DONE);
	} else
#endif
	{
		LONG pen = ami_plot_obtain_pen(glob->shared_pens, colr);
		if((pen != -1) && (pen != glob->open_num)) SetOPen(rp, pen);
	}

	glob->open = colr;
}

void ami_plot_clear_bbox(struct RastPort *rp, struct IBox *bbox)
{
	if((bbox == NULL) || (rp == NULL)) return;

	EraseRect(rp, bbox->Left, bbox->Top,
		bbox->Width + bbox->Left, bbox->Height + bbox->Top);
}


static void ami_arc_gfxlib(struct RastPort *rp, int x, int y, int radius, int angle1, int angle2)
{
	float angle1_r = (float)(angle1) * (M_PI / 180.0);
	float angle2_r = (float)(angle2) * (M_PI / 180.0);
	float angle, b, c;
	float step = 0.1; //(angle2_r - angle1_r) / ((angle2_r - angle1_r) * (float)radius);
	int x0, y0, x1, y1;

	x0 = x;
	y0 = y;
	
	b = angle1_r;
	c = angle2_r;
	
	x1 = (int)(cos(b) * (float)radius);
	y1 = (int)(sin(b) * (float)radius);
	Move(rp, x0 + x1, y0 - y1);
		
	for(angle = (b + step); angle <= c; angle += step) {
		x1 = (int)(cos(angle) * (float)radius);
		y1 = (int)(sin(angle) * (float)radius);
		Draw(rp, x0 + x1, y0 - y1);
	}
}

/**
 */
static nserror
ami_bitmap(struct gui_globals *glob, int x, int y, int width, int height, struct bitmap *bitmap)
{
	NSLOG(plot, DEEPDEBUG, "[ami_plotter] Entered ami_bitmap()");
	struct Screen *scrn = ami_gui_get_screen();
	struct BitMap *tbm;

	if (!width || !height) {
		return NSERROR_OK;
	}

	if (((x + width) < glob->rect.MinX) ||
	    ((y + height) < glob->rect.MinY) ||
	    (x > glob->rect.MaxX) ||
	    (y > glob->rect.MaxY)) {
		return NSERROR_OK;
	}

	tbm = ami_bitmap_get_native(bitmap, width, height, glob->palette_mapped, glob->rp->BitMap);
	if (!tbm) {
		return NSERROR_OK;
	}

	NSLOG(plot, DEEPDEBUG, "[ami_plotter] ami_bitmap() got native bitmap");

#ifdef __amigaos4__
	if (__builtin_expect((GfxBase->LibNode.lib_Version >= 53) &&
			     (glob->palette_mapped == false), 1)) {
		uint32 comptype = COMPOSITE_Src_Over_Dest;
		uint32 compflags = COMPFLAG_IgnoreDestAlpha;
		if(amiga_bitmap_get_opaque(bitmap)) {
			compflags |= COMPFLAG_SrcAlphaOverride;
			comptype = COMPOSITE_Src;
		}

		CompositeTags(comptype,tbm,glob->rp->BitMap,
					COMPTAG_Flags, compflags,
					COMPTAG_DestX,glob->rect.MinX,
					COMPTAG_DestY,glob->rect.MinY,
					COMPTAG_DestWidth,glob->rect.MaxX - glob->rect.MinX + 1,
					COMPTAG_DestHeight,glob->rect.MaxY - glob->rect.MinY + 1,
					COMPTAG_SrcWidth,width,
					COMPTAG_SrcHeight,height,
					COMPTAG_OffsetX,x,
					COMPTAG_OffsetY,y,
					COMPTAG_FriendBitMap, scrn->RastPort.BitMap,
					TAG_DONE);
	} else
#endif
	{
		ULONG tag, tag_data, minterm = 0xc0;
		
		if (glob->palette_mapped == false) {
			tag = BLITA_UseSrcAlpha;
			tag_data = !amiga_bitmap_get_opaque(bitmap);
			minterm = 0xc0;
		} else {
			tag = BLITA_MaskPlane;
			if ((tag_data = (ULONG)ami_bitmap_get_mask(bitmap, width, height, tbm)))
				minterm = MINTERM_SRCMASK;
		}
#ifdef __amigaos4__
		BltBitMapTags(BLITA_Width,width,
						BLITA_Height,height,
						BLITA_Source,tbm,
						BLITA_Dest,glob->rp,
						BLITA_DestX,x,
						BLITA_DestY,y,
						BLITA_SrcType,BLITT_BITMAP,
						BLITA_DestType,BLITT_RASTPORT,
						BLITA_Minterm, minterm,
						tag, tag_data,
						TAG_DONE);
#else
		if (tag_data) {
			BltMaskBitMapRastPort(tbm, 0, 0, glob->rp, x, y, width, height, minterm, tag_data);
		} else {
			BltBitMapRastPort(tbm, 0, 0, glob->rp, x, y, width, height, 0xc0);
		}
#endif
	}

	if ((ami_bitmap_is_nativebm(bitmap, tbm) == false)) {
		ami_rtg_freebitmap(tbm);
	}

	return NSERROR_OK;
}


HOOKF(void, ami_bitmap_tile_hook, struct RastPort *, rp, struct BackFillMessage *)
{
	int xf,yf;
	struct bfbitmap *bfbm = (struct bfbitmap *)hook->h_Data;
	struct Screen *scrn = ami_gui_get_screen();

	/* tile down and across to extents  (msg->Bounds.MinX)*/
	for (xf = -bfbm->offsetx; xf < msg->Bounds.MaxX; xf += bfbm->width) {
		for (yf = -bfbm->offsety; yf < msg->Bounds.MaxY; yf += bfbm->height) {
#ifdef __amigaos4__
			if(__builtin_expect((GfxBase->LibNode.lib_Version >= 53) &&
				(bfbm->palette_mapped == false), 1)) {
				CompositeTags(COMPOSITE_Src_Over_Dest, bfbm->bm, rp->BitMap,
					COMPTAG_Flags, COMPFLAG_IgnoreDestAlpha,
					COMPTAG_DestX, msg->Bounds.MinX,
					COMPTAG_DestY, msg->Bounds.MinY,
					COMPTAG_DestWidth, msg->Bounds.MaxX - msg->Bounds.MinX + 1,
					COMPTAG_DestHeight, msg->Bounds.MaxY - msg->Bounds.MinY + 1,
					COMPTAG_SrcWidth, bfbm->width,
					COMPTAG_SrcHeight, bfbm->height,
					COMPTAG_OffsetX, xf,
					COMPTAG_OffsetY, yf,
					COMPTAG_FriendBitMap, scrn->RastPort.BitMap,
					TAG_DONE);
			} else
#endif
			{
				ULONG tag, tag_data, minterm = 0xc0;
		
				if(bfbm->palette_mapped == false) {
					tag = BLITA_UseSrcAlpha;
					tag_data = TRUE;
					minterm = 0xc0;
				} else {
					tag = BLITA_MaskPlane;
					if((tag_data = (ULONG)bfbm->mask))
						minterm = MINTERM_SRCMASK;
				}
#ifdef __amigaos4__
				BltBitMapTags(BLITA_Width, bfbm->width,
					BLITA_Height, bfbm->height,
					BLITA_Source, bfbm->bm,
					BLITA_Dest, rp,
					BLITA_DestX, xf,
					BLITA_DestY, yf,
					BLITA_SrcType, BLITT_BITMAP,
					BLITA_DestType, BLITT_RASTPORT,
					BLITA_Minterm, minterm,
					tag, tag_data,
					TAG_DONE);
#else
				if(tag_data) {
					BltMaskBitMapRastPort(bfbm->bm, 0, 0, rp, xf, yf,
						bfbm->width, bfbm->height, minterm, tag_data);
				} else {
					BltBitMapRastPort(bfbm->bm, 0, 0, rp, xf, yf,
						bfbm->width, bfbm->height, minterm);
				}
#endif
			}			
		}
	}
}

static void ami_bezier(struct bez_point *restrict a, struct bez_point *restrict b,
				struct bez_point *restrict c, struct bez_point *restrict d,
				float t, struct bez_point *restrict p) {
    p->x = pow((1 - t), 3) * a->x + 3 * t * pow((1 -t), 2) * b->x + 3 * (1-t) * pow(t, 2)* c->x + pow (t, 3)* d->x;
    p->y = pow((1 - t), 3) * a->y + 3 * t * pow((1 -t), 2) * b->y + 3 * (1-t) * pow(t, 2)* c->y + pow (t, 3)* d->y;
}


bool ami_plot_screen_is_palettemapped(void)
{
	/* This may not be entirely correct - previously we returned the state of the current BitMap */
	return palette_mapped;
}


/**
 * \brief Sets a clip rectangle for subsequent plot operations.
 *
 * \param ctx The current redraw context.
 * \param clip The rectangle to limit all subsequent plot
 *              operations within.
 * \return NSERROR_OK on success else error code.
 */
static nserror
ami_clip(const struct redraw_context *ctx, const struct rect *clip)
{
	struct gui_globals *glob = (struct gui_globals *)ctx->priv;
	struct Region *reg = NULL;

	NSLOG(plot, DEEPDEBUG, "[ami_plotter] Entered ami_clip()");

	if (glob->rp->Layer) {
		reg = NewRegion();

		glob->rect.MinX = clip->x0;
		glob->rect.MinY = clip->y0;
		glob->rect.MaxX = clip->x1-1;
		glob->rect.MaxY = clip->y1-1;

		OrRectRegion(reg,&glob->rect);

		reg = InstallClipRegion(glob->rp->Layer,reg);

		if(reg) {
			DisposeRegion(reg);
		}
	}

	return NSERROR_OK;
}


/**
 * Plots an arc
 *
 * plot an arc segment around (x,y), anticlockwise from angle1
 *  to angle2. Angles are measured anticlockwise from
 *  horizontal, in degrees.
 *
 * \param ctx The current redraw context.
 * \param style Style controlling the arc plot.
 * \param x The x coordinate of the arc.
 * \param y The y coordinate of the arc.
 * \param radius The radius of the arc.
 * \param angle1 The start angle of the arc.
 * \param angle2 The finish angle of the arc.
 * \return NSERROR_OK on success else error code.
 */
static nserror
ami_arc(const struct redraw_context *ctx,
	const plot_style_t *style,
	int x, int y, int radius, int angle1, int angle2)
{
	NSLOG(plot, DEEPDEBUG, "[ami_plotter] Entered ami_arc()");

	struct gui_globals *glob = (struct gui_globals *)ctx->priv;

	if (angle2 < angle1) {
		angle2 += 360;
	}

	ami_plot_setapen(glob, glob->rp, style->fill_colour);
	ami_arc_gfxlib(glob->rp, x, y, radius, angle1, angle2);

	return NSERROR_OK;
}


/**
 * Plots a circle
 *
 * Plot a circle centered on (x,y), which is optionally filled.
 *
 * \param ctx The current redraw context.
 * \param style Style controlling the circle plot.
 * \param x x coordinate of circle centre.
 * \param y y coordinate of circle centre.
 * \param radius circle radius.
 * \return NSERROR_OK on success else error code.
 */
static nserror
ami_disc(const struct redraw_context *ctx,
		const plot_style_t *style,
		int x, int y, int radius)
{
	NSLOG(plot, DEEPDEBUG, "[ami_plotter] Entered ami_disc()");

	struct gui_globals *glob = (struct gui_globals *)ctx->priv;

	if (style->fill_type != PLOT_OP_TYPE_NONE) {
		ami_plot_setapen(glob, glob->rp, style->fill_colour);
		AreaCircle(glob->rp,x,y,radius);
		AreaEnd(glob->rp);
	}

	if (style->stroke_type != PLOT_OP_TYPE_NONE) {
		ami_plot_setapen(glob, glob->rp, style->stroke_colour);
		DrawEllipse(glob->rp,x,y,radius,radius);
	}

	return NSERROR_OK;
}


/**
 * Plots a line
 *
 * plot a line from (x0,y0) to (x1,y1). Coordinates are at
 *  centre of line width/thickness.
 *
 * \param ctx The current redraw context.
 * \param style Style controlling the line plot.
 * \param line A rectangle defining the line to be drawn
 * \return NSERROR_OK on success else error code.
 */
static nserror
ami_line(const struct redraw_context *ctx,
		const plot_style_t *style,
		const struct rect *line)
{
	NSLOG(plot, DEEPDEBUG, "[ami_plotter] Entered ami_line()");

	struct gui_globals *glob = (struct gui_globals *)ctx->priv;

	glob->rp->PenWidth = plot_style_fixed_to_int(style->stroke_width);
	glob->rp->PenHeight = plot_style_fixed_to_int(style->stroke_width);

	switch (style->stroke_type) {
		case PLOT_OP_TYPE_SOLID: /**< Solid colour */
		default:
			glob->rp->LinePtrn = PATT_LINE;
		break;

		case PLOT_OP_TYPE_DOT: /**< Doted plot */
			glob->rp->LinePtrn = PATT_DOT;
		break;

		case PLOT_OP_TYPE_DASH: /**< dashed plot */
			glob->rp->LinePtrn = PATT_DASH;
		break;
	}

	ami_plot_setapen(glob, glob->rp, style->stroke_colour);
	Move(glob->rp, line->x0, line->y0);
	Draw(glob->rp, line->x1, line->y1);

	glob->rp->PenWidth = 1;
	glob->rp->PenHeight = 1;
	glob->rp->LinePtrn = PATT_LINE;

	return NSERROR_OK;
}


/**
 * Plots a rectangle.
 *
 * The rectangle can be filled an outline or both controlled
 *  by the plot style The line can be solid, dotted or
 *  dashed. Top left corner at (x0,y0) and rectangle has given
 *  width and height.
 *
 * \param ctx The current redraw context.
 * \param style Style controlling the rectangle plot.
 * \param rect A rectangle defining the line to be drawn
 * \return NSERROR_OK on success else error code.
 */
static nserror
ami_rectangle(const struct redraw_context *ctx,
		     const plot_style_t *style,
		     const struct rect *rect)
{
	NSLOG(plot, DEEPDEBUG, "[ami_plotter] Entered ami_rectangle()");

	struct gui_globals *glob = (struct gui_globals *)ctx->priv;

	if (style->fill_type != PLOT_OP_TYPE_NONE) {
		ami_plot_setapen(glob, glob->rp, style->fill_colour);
		RectFill(glob->rp, rect->x0, rect->y0, rect->x1- 1 , rect->y1 - 1);
	}

	if (style->stroke_type != PLOT_OP_TYPE_NONE) {
		glob->rp->PenWidth = plot_style_fixed_to_int(style->stroke_width);
		glob->rp->PenHeight = plot_style_fixed_to_int(style->stroke_width);

		switch (style->stroke_type) {
			case PLOT_OP_TYPE_SOLID: /**< Solid colour */
			default:
				glob->rp->LinePtrn = PATT_LINE;
			break;

			case PLOT_OP_TYPE_DOT: /**< Dotted plot */
				glob->rp->LinePtrn = PATT_DOT;
			break;

			case PLOT_OP_TYPE_DASH: /**< dashed plot */
				glob->rp->LinePtrn = PATT_DASH;
			break;
 		}

		ami_plot_setapen(glob, glob->rp, style->stroke_colour);
		Move(glob->rp, rect->x0, rect->y0);
		Draw(glob->rp, rect->x1, rect->y0);
		Draw(glob->rp, rect->x1, rect->y1);
		Draw(glob->rp, rect->x0, rect->y1);
		Draw(glob->rp, rect->x0, rect->y0);

		glob->rp->PenWidth = 1;
		glob->rp->PenHeight = 1;
		glob->rp->LinePtrn = PATT_LINE;
	}

	return NSERROR_OK;
}


/**
 * Plot a polygon
 *
 * Plots a filled polygon with straight lines between
 * points. The lines around the edge of the ploygon are not
 * plotted. The polygon is filled with the non-zero winding
 * rule.
 *
 * \param ctx The current redraw context.
 * \param style Style controlling the polygon plot.
 * \param p verticies of polygon
 * \param n number of verticies.
 * \return NSERROR_OK on success else error code.
 */
static nserror
ami_polygon(const struct redraw_context *ctx,
		   const plot_style_t *style,
		   const int *p,
		   unsigned int n)
{
	NSLOG(plot, DEEPDEBUG, "[ami_plotter] Entered ami_polygon()");

	struct gui_globals *glob = (struct gui_globals *)ctx->priv;

	ami_plot_setapen(glob, glob->rp, style->fill_colour);

	if (AreaMove(glob->rp,p[0],p[1]) == -1) {
		NSLOG(netsurf, INFO, "AreaMove: vector list full");
	}

	for (uint32 k = 1; k < n; k++) {
		if (AreaDraw(glob->rp,p[k*2],p[(k*2)+1]) == -1) {
			NSLOG(netsurf, INFO, "AreaDraw: vector list full");
		}
	}

	if (AreaEnd(glob->rp) == -1) {
		NSLOG(netsurf, INFO, "AreaEnd: error");
	}

	return NSERROR_OK;
}


/**
 * Plots a path.
 *
 * Path plot consisting of cubic Bezier curves. Line and fill colour is
 *  controlled by the plot style.
 *
 * \param ctx The current redraw context.
 * \param pstyle Style controlling the path plot.
 * \param p elements of path
 * \param n nunber of elements on path
 * \param transform A transform to apply to the path.
 * \return NSERROR_OK on success else error code.
 */
static nserror
ami_path(const struct redraw_context *ctx,
		const plot_style_t *pstyle,
		const float *p,
		unsigned int n,
		const float transform[6])
{
	unsigned int i;
	struct bez_point start_p = {0, 0}, cur_p = {0, 0}, p_a, p_b, p_c, p_r;

	NSLOG(plot, DEEPDEBUG, "[ami_plotter] Entered ami_path()");

	struct gui_globals *glob = (struct gui_globals *)ctx->priv;

	if (n == 0) {
		return NSERROR_OK;
	}

	if (p[0] != PLOTTER_PATH_MOVE) {
		NSLOG(netsurf, INFO, "Path does not start with move");
		return NSERROR_INVALID;
	}

	if (pstyle->fill_colour != NS_TRANSPARENT) {
		ami_plot_setapen(glob, glob->rp, pstyle->fill_colour);
		if (pstyle->stroke_colour != NS_TRANSPARENT) {
			ami_plot_setopen(glob, glob->rp, pstyle->stroke_colour);
		}
	} else {
		if (pstyle->stroke_colour != NS_TRANSPARENT) {
			ami_plot_setapen(glob, glob->rp, pstyle->stroke_colour);
		} else {
			return NSERROR_OK; /* wholly transparent */
		}
	}

	/* Construct path */
	for (i = 0; i < n; ) {
		if (p[i] == PLOTTER_PATH_MOVE) {
			if (pstyle->fill_colour != NS_TRANSPARENT) {
				if (AreaMove(glob->rp, p[i+1], p[i+2]) == -1) {
					NSLOG(netsurf, INFO,
					      "AreaMove: vector list full");
				}
			} else {
				Move(glob->rp, p[i+1], p[i+2]);
			}
			/* Keep track for future Bezier curves/closes etc */
			start_p.x = p[i+1];
			start_p.y = p[i+2];
			cur_p.x = start_p.x;
			cur_p.y = start_p.y;
			i += 3;
		} else if (p[i] == PLOTTER_PATH_CLOSE) {
			if (pstyle->fill_colour != NS_TRANSPARENT) {
				if (AreaEnd(glob->rp) == -1) {
					NSLOG(netsurf, INFO, "AreaEnd: error");
				}
			} else {
				Draw(glob->rp, start_p.x, start_p.y);
			}
			i++;
		} else if (p[i] == PLOTTER_PATH_LINE) {
			if (pstyle->fill_colour != NS_TRANSPARENT) {
				if (AreaDraw(glob->rp, p[i+1], p[i+2]) == -1) {
					NSLOG(netsurf, INFO,
					      "AreaDraw: vector list full");
				}
			} else {
				Draw(glob->rp, p[i+1], p[i+2]);
			}
			cur_p.x = p[i+1];
			cur_p.y = p[i+2];
			i += 3;
		} else if (p[i] == PLOTTER_PATH_BEZIER) {
			p_a.x = p[i+1];
			p_a.y = p[i+2];
			p_b.x = p[i+3];
			p_b.y = p[i+4];
			p_c.x = p[i+5];
			p_c.y = p[i+6];

			for (float t = 0.0; t <= 1.0; t += 0.1) {
				ami_bezier(&cur_p, &p_a, &p_b, &p_c, t, &p_r);
				if (pstyle->fill_colour != NS_TRANSPARENT) {
					if (AreaDraw(glob->rp, p_r.x, p_r.y) == -1) {
						NSLOG(netsurf, INFO,
						      "AreaDraw: vector list full");
					}
				} else {
					Draw(glob->rp, p_r.x, p_r.y);
				}
			}
			cur_p.x = p_c.x;
			cur_p.y = p_c.y;
			i += 7;
		} else {
			NSLOG(netsurf, INFO, "bad path command %f", p[i]);
			/* End path for safety if using Area commands */
			if (pstyle->fill_colour != NS_TRANSPARENT) {
				AreaEnd(glob->rp);
				BNDRYOFF(glob->rp);
			}
			return NSERROR_INVALID;
		}
	}
	if (pstyle->fill_colour != NS_TRANSPARENT) {
		BNDRYOFF(glob->rp);
	}

	return NSERROR_OK;
}


/**
 * Plot a bitmap
 *
 * Tiled plot of a bitmap image. (x,y) gives the top left
 * coordinate of an explicitly placed tile. From this tile the
 * image can repeat in all four directions -- up, down, left
 * and right -- to the extents given by the current clip
 * rectangle.
 *
 * The bitmap_flags say whether to tile in the x and y
 * directions. If not tiling in x or y directions, the single
 * image is plotted. The width and height give the dimensions
 * the image is to be scaled to.
 *
 * \param ctx The current redraw context.
 * \param bitmap The bitmap to plot
 * \param x The x coordinate to plot the bitmap
 * \param y The y coordiante to plot the bitmap
 * \param width The width of area to plot the bitmap into
 * \param height The height of area to plot the bitmap into
 * \param bg the background colour to alpha blend into
 * \param flags the flags controlling the type of plot operation
 * \return NSERROR_OK on success else error code.
 */
static nserror
ami_bitmap_tile(const struct redraw_context *ctx,
		struct bitmap *bitmap,
		int x, int y,
		int width,
		int height,
		colour bg,
		bitmap_flags_t flags)
{
	int xf,yf,xm,ym,oy,ox;
	struct BitMap *tbm = NULL;
	struct Hook *bfh = NULL;
	struct bfbitmap bfbm;
	bool repeat_x = (flags & BITMAPF_REPEAT_X);
	bool repeat_y = (flags & BITMAPF_REPEAT_Y);

	NSLOG(plot, DEEPDEBUG, "[ami_plotter] Entered ami_bitmap_tile()");

	struct gui_globals *glob = (struct gui_globals *)ctx->priv;

	if ((width == 0) || (height == 0)) {
		return NSERROR_OK;
	}

	if (!(repeat_x || repeat_y)) {
		return ami_bitmap(glob, x, y, width, height, bitmap);
	}

	/* If it is a one pixel transparent image, we are wasting our time */
	if ((amiga_bitmap_get_opaque(bitmap) == false) &&
	    (bitmap_get_width(bitmap) == 1) &&
	    (bitmap_get_height(bitmap) == 1)) {
		return NSERROR_OK;
	}

	tbm = ami_bitmap_get_native(bitmap, width, height, glob->palette_mapped, glob->rp->BitMap);
	if (!tbm) {
		return NSERROR_OK;
	}

	ox = x;
	oy = y;

	/* get left most tile position */
	for (; ox > 0; ox -= width)

	/* get top most tile position */
	for (; oy > 0; oy -= height);

	if (ox < 0) {
		ox = -ox;
	}
	if (oy < 0) {
		oy = -oy;
	}
	if (repeat_x) {
		xf = glob->rect.MaxX;
		xm = glob->rect.MinX;
	} else {
		xf = x + width;
		xm = x;
	}

	if (repeat_y) {
		yf = glob->rect.MaxY;
		ym = glob->rect.MinY;
	} else {
		yf = y + height;
		ym = y;
	}
#ifdef __amigaos4__
	if(amiga_bitmap_get_opaque(bitmap)) {
		bfh = CreateBackFillHook(BFHA_BitMap,tbm,
							BFHA_Width,width,
							BFHA_Height,height,
							BFHA_OffsetX,ox,
							BFHA_OffsetY,oy,
							TAG_DONE);
	} else
#endif
	{
		bfbm.bm = tbm;
		bfbm.width = width;
		bfbm.height = height;
		bfbm.offsetx = ox;
		bfbm.offsety = oy;
		bfbm.mask = ami_bitmap_get_mask(bitmap, width, height, tbm);
		bfbm.palette_mapped = glob->palette_mapped;
		bfh = calloc(1, sizeof(struct Hook));
		bfh->h_Entry = (HOOKFUNC)ami_bitmap_tile_hook;
		bfh->h_SubEntry = 0;
		bfh->h_Data = &bfbm;
	}

	InstallLayerHook(glob->rp->Layer,bfh);
	EraseRect(glob->rp,xm,ym,xf,yf);
	InstallLayerHook(glob->rp->Layer,LAYERS_NOBACKFILL);

#ifdef __amigaos4__
	if (amiga_bitmap_get_opaque(bitmap)) {
		DeleteBackFillHook(bfh);
	} else
#endif
		free(bfh);

	if ((ami_bitmap_is_nativebm(bitmap, tbm) == false)) {
		/**\todo is this logic logical? */
		ami_rtg_freebitmap(tbm);
	}

	return NSERROR_OK;
}


/**
 * Text plotting.
 *
 * \param ctx The current redraw context.
 * \param fstyle plot style for this text
 * \param x x coordinate
 * \param y y coordinate
 * \param text UTF-8 string to plot
 * \param length length of string, in bytes
 * \return NSERROR_OK on success else error code.
 */
static nserror
ami_text(const struct redraw_context *ctx,
		const struct plot_font_style *fstyle,
		int x,
		int y,
		const char *text,
		size_t length)
{
	NSLOG(plot, DEEPDEBUG, "[ami_plotter] Entered ami_text()");

	struct gui_globals *glob = (struct gui_globals *)ctx->priv;

	if (__builtin_expect(ami_nsfont == NULL, 0)) {
		return NSERROR_OK;
	}
	ami_plot_setapen(glob, glob->rp, fstyle->foreground);
	ami_nsfont->text(glob->rp, text, length, fstyle, x, y, nsoption_bool(font_antialiasing));

	return NSERROR_OK;
}


const struct plotter_table amiplot = {
	.rectangle = ami_rectangle,
	.line = ami_line,
	.polygon = ami_polygon,
	.clip = ami_clip,
	.text = ami_text,
	.disc = ami_disc,
	.arc = ami_arc,
	.bitmap = ami_bitmap_tile,
	.path = ami_path,
	.option_knockout = true,
};








netsurf-vince/pdf/frontends/amiga/plotters.h

/*
 * Copyright 2008, 2009 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef AMIGA_PLOTTERS_H
#define AMIGA_PLOTTERS_H

#include "netsurf/plotters.h"

struct IBox;
struct gui_globals;

extern const struct plotter_table amiplot;

void ami_clearclipreg(struct gui_globals *gg);
void ami_plot_clear_bbox(struct RastPort *rp, struct IBox *bbox);
void ami_plot_release_pens(struct MinList *shared_pens);
bool ami_plot_screen_is_palettemapped(void);

/* Plotter render area management */

/**
 * Alloc a plotter render area
 * \param width of render bitmap
 * \param height of render bitmap
 * \param force32bit allocate a 32-bit bitmap even if this does not match the screen
 * \param alloc_pen_list set to false to use own pen list (eg. if multiple pen lists will be required)
 * \returns pointer to render area
 */
struct gui_globals *ami_plot_ra_alloc(ULONG width, ULONG height, bool force32bit, bool alloc_pen_list);

/**
 * Free a plotter render area
 * \param gg render area to free
 */
void ami_plot_ra_free(struct gui_globals *gg);

/**
 * Get RastPort associated with a render area
 * \param gg render area
 * \returns pointer to render area BitMap
 */
struct RastPort *ami_plot_ra_get_rastport(struct gui_globals *gg);

/**
 * Get a drawing BitMap associated with a render area
 * \param gg render area
 * \returns pointer to render area BitMap
 */
struct BitMap *ami_plot_ra_get_bitmap(struct gui_globals *gg);

/**
 * Get size of BitMap associated with a render area
 * \param gg render area
 * \param width updated to BitMap width
 * \param height updated to BitMap height
 */
void ami_plot_ra_get_size(struct gui_globals *gg, int *width, int *height);

/**
 * Set a list of shared pens for a render area to use
 * Only relevant for palette-mapped screens
 * \param gg render area
 * \param pen_list allocated by ami_AllocMinList()
 */
void ami_plot_ra_set_pen_list(struct gui_globals *gg, struct MinList *pen_list);

#endif








netsurf-vince/pdf/frontends/amiga/plugin_hack.c

/*
 * Copyright 2011 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Plugin=>external program handler (implementation)
*/

#include "amiga/os3support.h"

#include <stdlib.h>
#include <proto/dos.h>
#include <proto/exec.h>
#include <proto/intuition.h>
#include <proto/utility.h>

#include "utils/log.h"
#include "utils/messages.h"
#include "netsurf/plotters.h"
#include "netsurf/content.h"
#include "amiga/filetype.h"
#include "amiga/plugin_hack.h"
#include "content/content_protected.h"
#include "content/content_factory.h"
#include "content/llcache.h"


typedef struct amiga_plugin_hack_content {
	struct content base;
} amiga_plugin_hack_content;

static nserror amiga_plugin_hack_create(const content_handler *handler,
		lwc_string *imime_type, const struct http_parameter *params,
		llcache_handle *llcache, const char *fallback_charset,
		bool quirks, struct content **c);
static bool amiga_plugin_hack_convert(struct content *c);
static void amiga_plugin_hack_reformat(struct content *c, int width, int height);
static void amiga_plugin_hack_destroy(struct content *c);
static bool amiga_plugin_hack_redraw(struct content *c,
		struct content_redraw_data *data, const struct rect *clip,
		const struct redraw_context *ctx);
static nserror amiga_plugin_hack_open(struct content *c, struct browser_window *bw,
		struct content *page, struct object_params *params);
static nserror amiga_plugin_hack_close(struct content *c);
static nserror amiga_plugin_hack_clone(const struct content *old, struct content **newc);
static content_type amiga_plugin_hack_content_type(void);

static const content_handler amiga_plugin_hack_content_handler = {
	.create = amiga_plugin_hack_create,
	.data_complete = amiga_plugin_hack_convert,
	.reformat = amiga_plugin_hack_reformat,
	.destroy = amiga_plugin_hack_destroy,
	.redraw = amiga_plugin_hack_redraw,
	.open = amiga_plugin_hack_open,
	.close = amiga_plugin_hack_close,
	.clone = amiga_plugin_hack_clone,
	.type = amiga_plugin_hack_content_type,
	.no_share = false,
};

nserror amiga_plugin_hack_init(void)
{
	struct Node *node = NULL;
	lwc_string *type;
	nserror error;

	do {
		node = ami_mime_has_cmd(&type, node);

		if(node)
		{
			NSLOG(netsurf, INFO, "plugin_hack registered %s",
			      lwc_string_data(type));

			error = content_factory_register_handler(
				lwc_string_data(type), 
				&amiga_plugin_hack_content_handler);

			if (error != NSERROR_OK)
				return error;
		}

	}while (node != NULL);

	return NSERROR_OK;
}

nserror amiga_plugin_hack_create(const content_handler *handler,
		lwc_string *imime_type, const struct http_parameter *params,
		llcache_handle *llcache, const char *fallback_charset,
		bool quirks, struct content **c)
{
	amiga_plugin_hack_content *plugin;
	nserror error;

	plugin = calloc(1, sizeof(amiga_plugin_hack_content));
	if (plugin == NULL)
		return NSERROR_NOMEM;

	error = content__init(&plugin->base, handler, imime_type, params,
			llcache, fallback_charset, quirks);
	if (error != NSERROR_OK) {
		free(plugin);
		return error;
	}

	*c = (struct content *) plugin;

	return NSERROR_OK;
}

bool amiga_plugin_hack_convert(struct content *c)
{
	NSLOG(netsurf, INFO, "amiga_plugin_hack_convert");

	content_set_ready(c);
	content_set_done(c);

	content_set_status(c, "");

	return true;
}

void amiga_plugin_hack_destroy(struct content *c)
{
	amiga_plugin_hack_content *plugin = (amiga_plugin_hack_content *) c;

	NSLOG(netsurf, INFO, "amiga_plugin_hack_destroy %p", plugin);

	return;
}

bool amiga_plugin_hack_redraw(struct content *c,
		struct content_redraw_data *data, const struct rect *clip,
		const struct redraw_context *ctx)
{
	plot_style_t pstyle = {
		.fill_type = PLOT_OP_TYPE_SOLID,
		.fill_colour = 0xffffff,
		.stroke_colour = 0x000000,
		.stroke_width = plot_style_int_to_fixed(1),
	};
	struct rect rect;
	nserror res;

	NSLOG(netsurf, INFO, "amiga_plugin_hack_redraw");

	rect.x0 = data->x;
	rect.y0 = data->y;
	rect.x1 = data->x + data->width;
	rect.y1 = data->y + data->height;

	ctx->plot->rectangle(ctx, &pstyle, &rect);

	res = ctx->plot->text(ctx,
			      plot_style_font,
			      data->x, data->y+20,
			      lwc_string_data(content__get_mime_type(c)),
			      lwc_string_length(content__get_mime_type(c)));
	if (res != NSERROR_OK) {
		return false;
	}
	return true;
}

/**
 * Handle a window containing a CONTENT_PLUGIN being opened.
 *
 * \param  c       content that has been opened
 * \param  bw      browser window containing the content
 * \param  page    content of type CONTENT_HTML containing c, or 0 if not an
 *                 object within a page
 * \param  params  object parameters, or 0 if not an object
 */
nserror amiga_plugin_hack_open(struct content *c, struct browser_window *bw,
	struct content *page, struct object_params *params)
{
	NSLOG(netsurf, INFO, "amiga_plugin_hack_open %s",
	      nsurl_access(content_get_url(c)));

	if(c)
	{
		/* TODO: Do we need valid dimensions at this point? */
		c->width = 0;
		c->height = 0;
	}

	return NSERROR_OK;
}

nserror amiga_plugin_hack_close(struct content *c)
{
	NSLOG(netsurf, INFO, "amiga_plugin_hack_close");
	return NSERROR_OK;
}

void amiga_plugin_hack_reformat(struct content *c, int width, int height)
{
	NSLOG(netsurf, INFO, "amiga_plugin_hack_reformat");

	c->width = width;
	c->height = height;

	return;
}

nserror amiga_plugin_hack_clone(const struct content *old, struct content **newc)
{
	amiga_plugin_hack_content *plugin;
	nserror error;

	NSLOG(netsurf, INFO, "amiga_plugin_hack_clone");

	plugin = calloc(1, sizeof(amiga_plugin_hack_content));
	if (plugin == NULL)
		return NSERROR_NOMEM;

	error = content__clone(old, &plugin->base);
	if (error != NSERROR_OK) {
		content_destroy(&plugin->base);
		return error;
	}

	/* We "clone" the old content by replaying conversion */
	if (old->status == CONTENT_STATUS_READY || 
			old->status == CONTENT_STATUS_DONE) {
		if (amiga_plugin_hack_convert(&plugin->base) == false) {
			content_destroy(&plugin->base);
			return NSERROR_CLONE_FAILED;
		}
	}

	*newc = (struct content *) plugin;

	return NSERROR_OK;
}

content_type amiga_plugin_hack_content_type(void)
{
	return CONTENT_PLUGIN;
}

void amiga_plugin_hack_execute(struct hlcache_handle *c)
{
	lwc_string *plugincmd;
	char *full_cmd;
	BPTR in, out;

	if(c == NULL) return;

	plugincmd = ami_mime_content_to_cmd(c);
	if(plugincmd == NULL) return;

	full_cmd = ASPrintf("%s %s", lwc_string_data(plugincmd), nsurl_access(hlcache_handle_get_url(c)));

	if(full_cmd)
	{
#ifdef __amigaos4__
		NSLOG(netsurf, INFO, "Attempting to execute %s", full_cmd);

		in = Open("NIL:", MODE_OLDFILE);
		out = Open("NIL:", MODE_NEWFILE);

		SystemTags(full_cmd,
				SYS_Input, in,
				SYS_Output, out,
				SYS_Error, out,
				SYS_Asynch, TRUE,
				NP_Name, "NetSurf External Process",
				TAG_DONE);

		FreeVec(full_cmd);
#endif
	}
}
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/*
 * Copyright 2011 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_AMIGA_PLUGIN_HACK_H_
#define NETSURF_AMIGA_PLUGIN_HACK_H_

#include "utils/config.h"
#include "utils/errors.h"

nserror amiga_plugin_hack_init(void);

void amiga_plugin_hack_execute(struct hlcache_handle *c);
#endif
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/*
 * Copyright 2009 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include "amiga/os3support.h"

#include <string.h>
#include <proto/utility.h>
#include <proto/iffparse.h>
#include <proto/dos.h>
#include <proto/intuition.h>
#include <proto/Picasso96API.h>
#include <devices/printer.h>
#include <devices/prtbase.h>

#include <prefs/prefhdr.h>
#include <prefs/printertxt.h>
#include <libraries/gadtools.h>

#include <proto/window.h>
#include <proto/layout.h>
#include <proto/integer.h>
#include <proto/label.h>
#include <proto/chooser.h>
#include <proto/fuelgauge.h>
#include <classes/window.h>
#include <gadgets/fuelgauge.h>
#include <gadgets/layout.h>
#include <gadgets/integer.h>
#include <gadgets/chooser.h>
#include <images/label.h>

#include <reaction/reaction_macros.h>

#include "utils/nsoption.h"
#include "utils/messages.h"
#include "utils/utils.h"
#include "utils/nsurl.h"
#include "netsurf/plotters.h"
#include "netsurf/layout.h"
#include "netsurf/mouse.h"
#include "netsurf/window.h"
#include "netsurf/content.h"
#include "desktop/printer.h"
#include "desktop/print.h"

#include "amiga/plotters.h"
#include "amiga/font.h"
#include "amiga/gui.h"
#include "amiga/libs.h"
#include "amiga/misc.h"
#include "amiga/print.h"
#include "amiga/utf8.h"

bool ami_print_begin(struct print_settings *ps);
bool ami_print_next_page(void);
void ami_print_end(void);
bool ami_print_dump(void);
void ami_print_progress(void);
void ami_print_close_device(void);

enum
{
	POID_MAIN = 0,
	POID_LAST,
	PGID_MAIN,
	PGID_PRINTER,
	PGID_SCALE,
	PGID_COPIES,
	PGID_PRINT,
	PGID_CANCEL,
	PGID_STATUS,
	PGID_LAST
};

const struct printer amiprinter = {
	&amiplot,
	ami_print_begin,
	ami_print_next_page,
	ami_print_end,
};

struct ami_printer_info
{
	struct gui_globals *gg;
	struct IODRPTagsReq *PReq;
	struct PrinterData *PD;
	struct PrinterExtendedData *PED;
	struct MsgPort *msgport;
	struct hlcache_handle *c;
	struct print_settings *ps;
	int page;
	int pages;
	Object *gadgets[PGID_LAST];
	Object *objects[POID_LAST];
	struct Window *win;
};

struct ami_print_window {
	struct ami_generic_window w;
	struct Window *win;
	Object *objects[POID_LAST];
	Object *gadgets[PGID_LAST];
	struct hlcache_handle *c;
};

#define IFFPrefChunkCnt 2
static LONG IFFPrefChunks[] =
{
	ID_PREF, ID_PRHD,
	ID_PREF, ID_PDEV,
};

static struct ami_printer_info ami_print_info;

static CONST_STRPTR gadlab[PGID_LAST];
static STRPTR printers[11];

static BOOL ami_print_event(void *w);

static const struct ami_win_event_table ami_print_table = {
	ami_print_event,
	NULL, /* we don't explicitly close the print window on quit (or at all???) */
};

static void ami_print_ui_setup(void)
{
	gadlab[PGID_PRINTER] = (char *)ami_utf8_easy((char *)messages_get("Printer"));
	gadlab[PGID_SCALE] = (char *)ami_utf8_easy((char *)messages_get("Scale"));
	gadlab[PGID_COPIES] = (char *)ami_utf8_easy((char *)messages_get("Copies"));
	gadlab[PGID_PRINT] = (char *)ami_utf8_easy((char *)messages_get("ObjPrint"));
	gadlab[PGID_CANCEL] = (char *)ami_utf8_easy((char *)messages_get("Cancel"));
}

static void ami_print_ui_free(void)
{
	int i;

	for(i = 0; i < PGID_LAST; i++) {
		if(gadlab[i]) free((APTR)gadlab[i]);
	}

	for(i = 0; i < 10; i++) {
		if(printers[i]) free(printers[i]);
	}
}

static BOOL ami_print_readunit(CONST_STRPTR filename, char name[],
	uint32 namesize, int unitnum)
{
	/* This is a modified version of a function from the OS4 SDK.
	 * The README says "You can use it in your application",
	 * no licence is specified. (c) 1999 Amiga Inc */

	BPTR fp;
	BOOL ok;
	struct IFFHandle *iff;
	struct ContextNode *cn;
	struct PrefHeader phead;
	struct PrinterDeviceUnitPrefs pdev;

	SNPrintf(name,namesize,"Unit %ld",unitnum);
	fp = Open(filename, MODE_OLDFILE);
	if (fp)
	{
		iff = AllocIFF();
		if (iff)
		{
			iff->iff_Stream = fp;
			InitIFFasDOS(iff);

			if (!OpenIFF(iff, IFFF_READ))
			{
				if (!ParseIFF(iff, IFFPARSE_STEP))
				{
					cn = CurrentChunk(iff);
					if (cn->cn_ID == ID_FORM && cn->cn_Type == ID_PREF)
					{
						if (!StopChunks(iff, IFFPrefChunks, IFFPrefChunkCnt))
						{
							ok = TRUE;
							while (ok)
							{
								if (ParseIFF(iff, IFFPARSE_SCAN))
									break;
								cn = CurrentChunk(iff);
								if (cn->cn_Type == ID_PREF)
								{
									switch (cn->cn_ID)
									{
										case ID_PRHD:
											if (ReadChunkBytes(iff, &phead, sizeof(struct PrefHeader)) != sizeof(struct PrefHeader))
											{
												ok = FALSE;
												break;
											}
											if (phead.ph_Version != 0)
											{
												ok = FALSE;
												break;
											}
											break;
										case ID_PDEV:
											if (ReadChunkBytes(iff, &pdev, sizeof(pdev)) == sizeof(pdev))
											{
												if (pdev.pd_UnitName[0])
													strcpy(name,pdev.pd_UnitName);
											}
											break;
										default:
											break;
									}
								}
							}
						}
					}
				}
				CloseIFF(iff);
			}
			FreeIFF(iff);
		}
		Close(fp);
	}
	else return FALSE;

	return TRUE;
}

void ami_print_ui(struct hlcache_handle *c)
{
	char filename[30];
	int i;

	struct ami_print_window *pw = calloc(1, sizeof(struct ami_print_window));

	pw->c = c;

	printers[0] = calloc(1, 50);
	ami_print_readunit("ENV:Sys/printer.prefs", printers[0], 50, 0);

	strcpy(filename,"ENV:Sys/printerN.prefs");
	for (i = 1; i < 10; i++)
	{
		filename[15] = '0' + i;
		printers[i] = malloc(50);
		if(!ami_print_readunit(filename, printers[i], 50, i))
		{
			free(printers[i]);
			printers[i] = NULL;
			break;
		}

	}

	ami_print_ui_setup();

	pw->objects[POID_MAIN] = WindowObj,
      	    WA_ScreenTitle, ami_gui_get_screen_title(),
           	WA_Title, gadlab[PGID_PRINT],
           	WA_Activate, TRUE,
           	WA_DepthGadget, TRUE,
           	WA_DragBar, TRUE,
           	WA_CloseGadget, TRUE,
           	WA_SizeGadget, FALSE,
			WA_PubScreen, ami_gui_get_screen(),
			WINDOW_SharedPort, ami_gui_get_shared_msgport(),
			WINDOW_UserData, pw,
			WINDOW_IconifyGadget, FALSE,
         	WINDOW_Position, WPOS_CENTERSCREEN,
           	WINDOW_ParentGroup, pw->gadgets[PGID_MAIN] = LayoutVObj,
				LAYOUT_AddChild, ChooserObject,
					GA_ID, PGID_PRINTER,
					GA_RelVerify, TRUE,
					GA_TabCycle, TRUE,
					CHOOSER_LabelArray, printers,
					CHOOSER_Selected, nsoption_int(printer_unit),
				ChooserEnd,
				CHILD_Label, LabelObject,
					LABEL_Text, gadlab[PGID_PRINTER],
				LabelEnd,
				LAYOUT_AddChild, IntegerObject,
					GA_ID, PGID_COPIES,
					GA_RelVerify, TRUE,
					GA_TabCycle, TRUE,
					INTEGER_Number, 1,
					INTEGER_Minimum, 1,
					INTEGER_Maximum, 100,
					INTEGER_Arrows, TRUE,
				IntegerEnd,
				CHILD_Label, LabelObject,
					LABEL_Text, gadlab[PGID_COPIES],
				LabelEnd,
				LAYOUT_AddChild, HGroupObject,
					LAYOUT_LabelColumn, PLACETEXT_RIGHT,
					LAYOUT_AddChild, pw->gadgets[PGID_SCALE] = IntegerObj,
						GA_ID, PGID_SCALE,
						GA_RelVerify, TRUE,
						GA_TabCycle, TRUE,
						INTEGER_Number, nsoption_int(print_scale),
						INTEGER_Minimum, 0,
						INTEGER_Maximum, 100,
						INTEGER_Arrows, TRUE,
					IntegerEnd,
					CHILD_WeightedWidth, 0,
					CHILD_Label, LabelObject,
						LABEL_Text, "%",
					LabelEnd,
				LayoutEnd,
				CHILD_Label, LabelObject,
					LABEL_Text, gadlab[PGID_SCALE],
				LabelEnd,
				LAYOUT_AddChild, HGroupObject,
					LAYOUT_AddChild, pw->gadgets[PGID_PRINT] = ButtonObj,
						GA_ID, PGID_PRINT,
						GA_RelVerify,TRUE,
						GA_Text, gadlab[PGID_PRINT],
						GA_TabCycle,TRUE,
					ButtonEnd,
					CHILD_WeightedHeight,0,
					LAYOUT_AddChild, pw->gadgets[PGID_CANCEL] = ButtonObj,
						GA_ID, PGID_CANCEL,
						GA_RelVerify, TRUE,
						GA_Text, gadlab[PGID_CANCEL],
						GA_TabCycle,TRUE,
					ButtonEnd,
				LayoutEnd,
				CHILD_WeightedHeight,0,
			EndGroup,
		EndWindow;

	pw->win = (struct Window *)RA_OpenWindow(pw->objects[POID_MAIN]);
	ami_gui_win_list_add(pw, AMINS_PRINTWINDOW, &ami_print_table);
}

static void ami_print_close(struct ami_print_window *pw)
{
	DisposeObject(pw->objects[POID_MAIN]);
	ami_gui_win_list_remove(pw);

	ami_print_ui_free();
}

static BOOL ami_print_event(void *w)
{
	/* return TRUE if window destroyed */
	struct ami_print_window *pw = (struct ami_print_window *)w;
	ULONG result;
	uint16 code;
	struct hlcache_handle *c;
	int copies;
	int print_scale;
	int printer_unit;

	while((result = RA_HandleInput(pw->objects[POID_MAIN],&code)) != WMHI_LASTMSG)
	{
       	switch(result & WMHI_CLASSMASK) // class
   		{
			case WMHI_GADGETUP:
				switch(result & WMHI_GADGETMASK)
				{
					case PGID_PRINT:
						GetAttr(INTEGER_Number, pw->gadgets[PGID_SCALE],
							(ULONG *)&print_scale);
						GetAttr(INTEGER_Number, pw->gadgets[PGID_COPIES],
							(ULONG *)&copies);
						GetAttr(CHOOSER_Selected, pw->gadgets[PGID_PRINTER],
							(ULONG *)&printer_unit);

						nsoption_set_int(print_scale, print_scale);
						nsoption_set_int(printer_unit, printer_unit);

						c = pw->c;
						ami_print_close(pw);
						ami_print(c, copies);
						return TRUE;
					break;

					case PGID_CANCEL:
						ami_print_close(pw);
						return TRUE;
					break;
				}
			break;

			case WMHI_CLOSEWINDOW:
				ami_print_close(pw);
				return TRUE;
			break;
		}
	}
	return FALSE;
}

void ami_print(struct hlcache_handle *c, int copies)
{
	double height;
	float scale = nsoption_int(print_scale) / 100.0;

	if(ami_print_info.msgport == NULL)
		ami_print_init();
#ifdef __amigaos4__
	if(!(ami_print_info.PReq =
			(struct IODRPTagsReq *)AllocSysObjectTags(ASOT_IOREQUEST,
				ASOIOR_Size, sizeof(struct IODRPTagsReq),
				ASOIOR_ReplyPort, ami_print_info.msgport,
				ASO_NoTrack, FALSE,
				TAG_DONE))) return;
#else
	if(!(ami_print_info.PReq =
			(struct IODRPTagsReq *)CreateIORequest(ami_print_info.msgport,
				sizeof(struct IODRPTagsReq)))) return;
#endif

	if(OpenDevice("printer.device", nsoption_int(printer_unit),
			(struct IORequest *)ami_print_info.PReq, 0))
	{
		amiga_warn_user("CompError","printer.device");
		return;
	}

	ami_print_info.PD = (struct PrinterData *)ami_print_info.PReq->io_Device;
	ami_print_info.PED = &ami_print_info.PD->pd_SegmentData->ps_PED;

	ami_print_info.ps = print_make_settings(PRINT_DEFAULT, nsurl_access(hlcache_handle_get_url(c)), ami_layout_table);
	ami_print_info.ps->page_width = ami_print_info.PED->ped_MaxXDots;
	ami_print_info.ps->page_height = ami_print_info.PED->ped_MaxYDots;
	ami_print_info.ps->scale = scale;
	ami_print_info.ps->priv = ami_print_info.gg;

	if(!print_set_up(c, &amiprinter, ami_print_info.ps, &height))
	{
		amiga_warn_user("PrintError","print_set_up() returned false");
		ami_print_close_device();
		return;
	}

	height *= ami_print_info.ps->scale;
	ami_print_info.pages = height / ami_print_info.ps->page_height;
	ami_print_info.c = c;

	ami_print_progress();

	while(ami_print_cont()); /* remove while() for async printing */
}

bool ami_print_cont(void)
{
	bool ret = false;

	if(ami_print_info.page <= ami_print_info.pages)
	{
		print_draw_next_page(&amiprinter, ami_print_info.ps);
		ami_print_dump();
		ret = true;
	}
	else 
	{
		print_cleanup(ami_print_info.c, &amiprinter, ami_print_info.ps);
		ret = false;
	}

	return ret;
}

struct MsgPort *ami_print_init(void)
{
	ami_print_info.msgport = AllocSysObjectTags(ASOT_PORT,
				ASO_NoTrack,FALSE,
				TAG_DONE);

	return ami_print_info.msgport;
}

void ami_print_free(void)
{
	FreeSysObject(ASOT_PORT, ami_print_info.msgport);
	ami_print_info.msgport = NULL;
}

struct MsgPort *ami_print_get_msgport(void)
{
	return ami_print_info.msgport;
}

bool ami_print_begin(struct print_settings *ps)
{
	ami_print_info.gg = ami_plot_ra_alloc(ami_print_info.PED->ped_MaxXDots,
				ami_print_info.PED->ped_MaxYDots,
				true, false);
	if(!ami_print_info.gg) return false;

	ami_print_info.page = 0;

	return true;
}

bool ami_print_next_page(void)
{
	ami_print_info.page++;

	RefreshSetGadgetAttrs((struct Gadget *)ami_print_info.gadgets[PGID_STATUS],
				ami_print_info.win, NULL,
				FUELGAUGE_Level, ami_print_info.page,
				TAG_DONE);
	return true;
}

void ami_print_end(void)
{
	ami_plot_ra_free(ami_print_info.gg);
	DisposeObject(ami_print_info.objects[POID_MAIN]);

	ami_print_close_device();
	ami_print_free();
}

void ami_print_close_device(void)
{
	CloseDevice((struct IORequest *)ami_print_info.PReq);
	FreeSysObject(ASOT_IOREQUEST,ami_print_info.PReq);
}

bool ami_print_dump(void)
{
	ami_print_info.PReq->io_Command = PRD_DUMPRPORT;
	ami_print_info.PReq->io_Flags = 0;
	ami_print_info.PReq->io_Error = 0;
	ami_print_info.PReq->io_RastPort = ami_plot_ra_get_rastport(ami_print_info.gg);
	ami_print_info.PReq->io_ColorMap = NULL;
	ami_print_info.PReq->io_Modes = 0;
	ami_print_info.PReq->io_SrcX = 0;
	ami_print_info.PReq->io_SrcY = 0;
	ami_print_info.PReq->io_SrcWidth = ami_print_info.PED->ped_MaxXDots;
	ami_print_info.PReq->io_SrcHeight = ami_print_info.PED->ped_MaxYDots;
	ami_print_info.PReq->io_DestCols = ami_print_info.PED->ped_MaxXDots;
	ami_print_info.PReq->io_DestRows = ami_print_info.PED->ped_MaxYDots;
	ami_print_info.PReq->io_Special = 0;

	DoIO((struct IORequest *)ami_print_info.PReq); /* SendIO for async printing */

	return true;
}

void ami_print_progress(void)
{
	ami_print_info.objects[POID_MAIN] = WindowObj,
      	    WA_ScreenTitle, ami_gui_get_screen_title(),
           	WA_Title, messages_get("Printing"),
           	WA_Activate, TRUE,
           	WA_DepthGadget, TRUE,
           	WA_DragBar, TRUE,
           	WA_CloseGadget, FALSE,
           	WA_SizeGadget, TRUE,
			WA_PubScreen, ami_gui_get_screen(),
			//WINDOW_SharedPort,sport,
			WINDOW_UserData, &ami_print_info,
			WINDOW_IconifyGadget, FALSE,
			WINDOW_LockHeight,TRUE,
         	WINDOW_Position, WPOS_CENTERSCREEN,
           	WINDOW_ParentGroup, ami_print_info.gadgets[PGID_MAIN] = LayoutVObj,
				LAYOUT_AddChild, ami_print_info.gadgets[PGID_STATUS] = FuelGaugeObj,
					GA_ID,PGID_STATUS,
					FUELGAUGE_Min,0,
					FUELGAUGE_Max,ami_print_info.pages,
					FUELGAUGE_Level,0,
					FUELGAUGE_Ticks,11,
					FUELGAUGE_ShortTicks,TRUE,
					FUELGAUGE_Percent,TRUE,
					FUELGAUGE_Justification,FGJ_CENTER,
				FuelGaugeEnd,
				CHILD_NominalSize,TRUE,
				CHILD_WeightedHeight,0,
/*
				LAYOUT_AddChild, ami_print_info.gadgets[PGID_CANCEL] = ButtonObj,
					GA_ID,PGID_CANCEL,
					GA_Disabled,TRUE,
					GA_RelVerify,TRUE,
					GA_Text,messages_get("Abort"),
					GA_TabCycle,TRUE,
				ButtonEnd,
*/
			EndGroup,
		EndWindow;

	ami_print_info.win = (struct Window *)RA_OpenWindow(ami_print_info.objects[POID_MAIN]);
}
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/*
 * Copyright 2009 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef AMIGA_PRINT_H
#define AMIGA_PRINT_H
#include <proto/exec.h>

struct content;
struct ami_print_window;

void ami_print(struct hlcache_handle *c, int copies);
void ami_print_ui(struct hlcache_handle *c);
bool ami_print_cont(void);
struct MsgPort *ami_print_init(void);
void ami_print_free(void);
struct MsgPort *ami_print_get_msgport(void);
#endif
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# LangNames file for NetSurf AmigaOS
# 
# Maps AmigaOS locale.library language names to the two character
# ISO-639 codes, enabling localised text strings files shareable
# with the RISC OS version of NetSurf, without the hassle of
# renaming directories, and to specify accept-language encoding
# with no additional configuration.
#
# Format is <Locale language name>:<language tag>
#
# NetSurf will use the full AmigaOS language name if it is not
# present in this file.
#
albanian:sq
belarusian:be
bosnian:bs
bulgarian:bg
catalan:ca
chinese:zh
croatian:hr
czech:cs
danish:da
dutch:nl
english:en
english-british:en-GB
esperanto:eo
estonian:et
faroese:fo
finnish:fi
french:fr
galician:gl
german:de
greek:el
hebrew:he
hungarian:hu
icelandic:is
irish:ga
italian:it
japanese:ja
korean:ko
latvian:lv
lithuanian:lt
macedonian:mk
malay-indonesian:id
malay-malaysian:ms
maltese:mt
norwegian:nb
norwegian-nynorsk:nn
polish:pl
portuguese:pt
portuguese-brazil:pr-BR
romanian:ro
russian:ru
serbian:sr
slovak:sk
slovenian:sl
spanish:es
swedish:sv
thai:th
turkish:tr
ukrainian:uk
welsh:cy

# Native language names for AmigaOS 3 compatibility
dansk:da
deutsch:de
español:es
français:fr
italiano:it
nederlands:nl
norsk:nb
português:pt
svenska:sv
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# Resource.map
favicon.ico:favicon.png
default.ico:icons/search.png
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# Resource.map
favicon.ico:TBimages:list_file
default.ico:TBimages:list_search
icons/arrow-l.png:TBimages:list_mailreplied
icons/search.png:TBimages:list_search
icons/directory.png:TBimages:list_drawer
icons/directory2.png:TBimages:list_drawer_s
icons/content.png:TBimages:list_file
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# AISS theme.  Requires:
# AISS to be installed (see http://www.masonicons.de)
# defpointers package from OS4Depot (http://www.os4depot.net)
# Throbber animation by Martin Merz
#
theme_nav_west:*TBImages:nav_west
theme_nav_west_s:*TBImages:nav_west_s
theme_nav_west_g:*TBImages:nav_west_g
theme_nav_east:*TBImages:nav_east
theme_nav_east_s:*TBImages:nav_east_s
theme_nav_east_g:*TBImages:nav_east_g
theme_stop:*TBImages:stop
theme_stop_s:*TBImages:stop_s
theme_stop_g:*TBImages:stop_g
theme_reload:*TBImages:reload
theme_reload_s:*TBImages:reload_s
theme_reload_g:*TBImages:reload_g
theme_home:*TBImages:home
theme_home_s:*TBImages:home_s
theme_home_g:*TBImages:home_g
theme_closetab:*TBImages:list_cancel
theme_closetab_s:*TBImages:list_cancel
theme_closetab_g:*TBImages:list_cancel
theme_addtab:*TBImages:list_add
theme_addtab_s:*TBImages:list_add
theme_addtab_g:*TBImages:list_add
theme_throbber:Throbber
theme_throbber_frames:13
theme_throbber_delay:100
theme_tab_loading:*TBImages:list_download
theme_search:*TBImages:list_search
theme_fave:*TBImages:list_favouriteadd
theme_unfave:*TBImages:list_favourite
theme_pageinfo_insecure:*TBImages:list_warning
theme_pageinfo_internal:*TBImages:list_info
theme_pageinfo_local:*TBImages:list_info
theme_pageinfo_secure:*TBImages:list_securezone
theme_pageinfo_warning:*TBImages:list_warning
ptr_default:*PROGDIR:Resources/Pointers/Default
ptr_point:*PROGDIR:Resources/Pointers/Point
ptr_caret:*PROGDIR:Resources/Pointers/Caret
ptr_menu:*PROGDIR:Resources/Pointers/Menu
ptr_up:*PROGDIR:Resources/Pointers/Up
ptr_down:*PROGDIR:Resources/Pointers/Down
ptr_left:*PROGDIR:Resources/Pointers/Left
ptr_right:*PROGDIR:Resources/Pointers/Right
ptr_rightup:*PROGDIR:Resources/Pointers/RightUp
ptr_leftdown:*PROGDIR:Resources/Pointers/LeftDown
ptr_leftup:*PROGDIR:Resources/Pointers/LeftUp
ptr_rightdown:*PROGDIR:Resources/Pointers/RightDown
ptr_cross:*PROGDIR:Resources/Pointers/Cross
ptr_move:*PROGDIR:Resources/Pointers/Move
ptr_wait:*PROGDIR:Resources/Pointers/Wait
ptr_help:*PROGDIR:Resources/Pointers/Help
ptr_nodrop:*PROGDIR:Resources/Pointers/NoDrop
ptr_notallowed:*PROGDIR:Resources/Pointers/NotAllowed
ptr_progress:*PROGDIR:Resources/Pointers/Progress
ptr_blank:*PROGDIR:Resources/Pointers/Blank
ptr_drag:*PROGDIR:Resources/Pointers/Drag
ptr32_default:*ENV:Sys/def_pointer
ptr32_point:*ENV:Sys/def_linkpointer
ptr32_caret:*ENV:Sys/def_textpointer
ptr32_menu:*ENV:Sys/def_contextmenupointer
ptr32_up:*ENV:Sys/def_northresizepointer
ptr32_down:*ENV:Sys/def_southresizepointer
ptr32_left:*ENV:Sys/def_westresizepointer
ptr32_right:*ENV:Sys/def_eastresizepointer
ptr32_rightup:*ENV:Sys/def_northeastresizepointer
ptr32_leftdown:*ENV:Sys/def_southwestresizepointer
ptr32_leftup:*ENV:Sys/def_northwestresizepointer
ptr32_rightdown:*ENV:Sys/def_southeastresizepointer
ptr32_cross:*ENV:Sys/def_crosspointer
ptr32_move:*ENV:Sys/def_handpointer
ptr32_wait:*ENV:Sys/def_busypointer
ptr32_help:*ENV:Sys/def_helppointer
ptr32_nodrop:*ENV:Sys/def_nodroppointer
ptr32_notallowed:*ENV:Sys/def_notallowedpointer
ptr32_progress:*ENV:Sys/def_progresspointer
ptr32_blank:*ENV:Sys/def_nonepointer
ptr32_drag:*ENV:Sys/def_draganddroppointer
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# Theme description file for AmigaOS NetSurf
#
# Format is theme_image:filename
# Where filename is relative to the directory in which this file
# is stored.
#
# If filename is prefixed by an asterisk, it will be treated as
# a full path to a file (relative to PROGDIR:)
#
# Where theme_image is suffixed by _s or _g, these are the selected
# and ghosted version of the image.
#
# The images can be stored in any format which has a picture datatype
# available. 
#
# theme_throbber is a film strip of theme_throbber_frames frames
# The first frame must be the inactive image.
#
theme_nav_west:back.png
theme_nav_west_s:back_h.png
theme_nav_west_g:back_g.png
theme_nav_east:forward.png
theme_nav_east_s:forward_h.png
theme_nav_east_g:forward_g.png
theme_stop:stop.png
theme_stop_s:stop_h.png
theme_stop_g:stop_g.png
theme_reload:reload.png
theme_reload_s:reload_h.png
theme_reload_g:reload_g.png
theme_home:home.png
theme_home_s:home_h.png
theme_home_g:home_g.png
theme_closetab:closetab.png
theme_closetab_s:closetab.png
theme_closetab_g:closetab_g.png
theme_addtab:
theme_addtab_s:
theme_addtab_g:
theme_throbber:Throbber
theme_throbber_frames:9
theme_throbber_delay:100
theme_tab_loading:
theme_search:search.png
theme_fave:*PROGDIR:Resources/icons/hotlist-add.png
theme_unfave:*PROGDIR:Resources/icons/hotlist-rmv.png
theme_pageinfo_insecure:*PROGDIR:Resources/icons/16x16/actions/page-info-insecure.png
theme_pageinfo_internal:*PROGDIR:Resources/icons/16x16/actions/page-info-internal.png
theme_pageinfo_local:*PROGDIR:Resources/icons/16x16/actions/page-info-local.png
theme_pageinfo_secure:*PROGDIR:Resources/icons/16x16/actions/page-info-secure.png
theme_pageinfo_warning:*PROGDIR:Resources/icons/16x16/actions/page-info-warning.png
ptr_default:*PROGDIR:Resources/Pointers/Default
ptr_point:*PROGDIR:Resources/Pointers/Point
ptr_caret:*PROGDIR:Resources/Pointers/Caret
ptr_menu:*PROGDIR:Resources/Pointers/Menu
ptr_up:*PROGDIR:Resources/Pointers/Up
ptr_down:*PROGDIR:Resources/Pointers/Down
ptr_left:*PROGDIR:Resources/Pointers/Left
ptr_right:*PROGDIR:Resources/Pointers/Right
ptr_rightup:*PROGDIR:Resources/Pointers/RightUp
ptr_leftdown:*PROGDIR:Resources/Pointers/LeftDown
ptr_leftup:*PROGDIR:Resources/Pointers/LeftUp
ptr_rightdown:*PROGDIR:Resources/Pointers/RightDown
ptr_cross:*PROGDIR:Resources/Pointers/Cross
ptr_move:*PROGDIR:Resources/Pointers/Move
ptr_wait:*PROGDIR:Resources/Pointers/Wait
ptr_help:*PROGDIR:Resources/Pointers/Help
ptr_nodrop:*PROGDIR:Resources/Pointers/NoDrop
ptr_notallowed:*PROGDIR:Resources/Pointers/NotAllowed
ptr_progress:*PROGDIR:Resources/Pointers/Progress
ptr_blank:*PROGDIR:Resources/Pointers/Blank
ptr_drag:*PROGDIR:Resources/Pointers/Drag
ptr32_default:*PROGDIR:Resources/Pointers/Default
ptr32_point:*PROGDIR:Resources/Pointers/Point
ptr32_caret:*PROGDIR:Resources/Pointers/Caret
ptr32_menu:*PROGDIR:Resources/Pointers/Menu
ptr32_up:*PROGDIR:Resources/Pointers/Up
ptr32_down:*PROGDIR:Resources/Pointers/Down
ptr32_left:*PROGDIR:Resources/Pointers/Left
ptr32_right:*PROGDIR:Resources/Pointers/Right
ptr32_rightup:*PROGDIR:Resources/Pointers/RightUp
ptr32_leftdown:*PROGDIR:Resources/Pointers/LeftDown
ptr32_leftup:*PROGDIR:Resources/Pointers/LeftUp
ptr32_rightdown:*PROGDIR:Resources/Pointers/RightDown
ptr32_cross:*PROGDIR:Resources/Pointers/Cross
ptr32_move:*PROGDIR:Resources/Pointers/Move
ptr32_wait:*PROGDIR:Resources/Pointers/Wait
ptr32_help:*PROGDIR:Resources/Pointers/Help
ptr32_nodrop:*PROGDIR:Resources/Pointers/NoDrop
ptr32_notallowed:*PROGDIR:Resources/Pointers/NotAllowed
ptr32_progress:*PROGDIR:Resources/Pointers/Progress
ptr32_blank:*PROGDIR:Resources/Pointers/Blank
ptr32_drag:*PROGDIR:Resources/Pointers/Drag
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@import "nsdefault.css";

/* Make NetSurf look a little more like the default OS4 theme */

input { border: medium inset #ddd; }
textarea { border: medium inset #ddd; }
select { background-color: #ddd; border: medium groove #ddd; }
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; This file contains a list of MIME types that can be handled by NetSurf,
; mapping them to DataType and DefIcons format names.
;
; It is parsed by ReadArgs with the following template:
; MIMETYPE/A,DT=DATATYPE/K,TYPE=DEFICON/K,CMD=PLUGINCMD/K
;
; Note: DataType name is case sensitive and is the name MultiView
; displays in the "About" window, *not* the filename of the DataType
; descriptor.
;
; The first entry for a type is the one which will be used for reverse
; lookups (ie. translating from DataTypes to MIME)
;
; Any DataTypes installed that are not present in this list will be
; assigned a MIME type constructed from the DataTypes superclass
; and a lowercase version of the full format name (eg. ILBM becomes
; image/ilbm)
;
; Please DO NOT edit this file, any changes will be overwritten on
; reinstall/upgrade.  Instead create a file called mimetypes.user
; with any additions, and place it in your user data directory.

;
; Image types
;

; BMP
image/bmp                  DT=BMP      TYPE=bmp
image/ms-bmp               DT=BMP      TYPE=bmp
image/x-bitmap             DT=BMP      TYPE=bmp
image/x-bmp                DT=BMP      TYPE=bmp
image/x-ms-bmp             DT=BMP      TYPE=bmp
image/x-win-bitmap         DT=BMP      TYPE=bmp
image/x-windows-bmp        DT=BMP      TYPE=bmp
image/x-xbitmap            DT=BMP      TYPE=bmp
application/bmp            DT=BMP      TYPE=bmp
application/preview        DT=BMP      TYPE=bmp
application/x-bmp          DT=BMP      TYPE=bmp
application/x-win-bitmap   DT=BMP      TYPE=bmp

; GIF
; Expect problems with GIF anims if GIFANIM datatype installed
image/gif                  DT=GIF      TYPE=gif
;image/gif                  DT=GIFANIM  TYPE=gif

; ICO
image/ico                  DT="Windows ICO"      TYPE=ico
image/vnd.microsoft.icon   DT="Windows ICO"      TYPE=ico
image/x-icon               DT="Windows ICO"      TYPE=ico
application/ico            DT="Windows ICO"      TYPE=ico
application/x-ico          DT="Windows ICO"      TYPE=ico

; .info
image/x-amiga-icon         DT="AmigaOS Icon"

; JNG
image/jng                  DT=JNG      TYPE=jng
image/x-jng                DT=JNG      TYPE=jng

; JPEG
image/jpeg                 DT=JPEG     TYPE=jpeg
image/jpg                  DT=JPEG     TYPE=jpeg
image/pjpeg                DT=JPEG     TYPE=jpeg

; JPEG2000
image/jp2                  DT=JP2      TYPE=jp2
image/jpeg2000             DT=JP2      TYPE=jp2

; MNG
image/mng                  DT=MNG      TYPE=mng
image/x-mng                DT=MNG      TYPE=mng
video/mng                  DT=MNG      TYPE=mng
video/x-mng                DT=MNG      TYPE=mng

; PNG
image/png                  DT=PNG      TYPE=png

; RISC OS Sprite
image/x-riscos-sprite      DT=Sprite   TYPE=rosprite

; SVG
image/svg                  DT=SVG      TYPE=svg
image/svg+xml              DT=SVG      TYPE=svg

; WebP
image/webp                 DT=WebP     TYPE=webp


;
; Audio types
;

; RIFF WAVE
audio/wave                 DT=WAVE          TYPE=wav
audio/x-wav                DT=WAVE          TYPE=wav

; MP3
audio/mpeg                 DT="MPEG Audio"  TYPE=mp3   CMD=APPDIR:MPlayer


;
; Experimental
;

; SWF
; application/x-shockwave-flash   CMD=gnash:aos4-gnash

; Video
; video/mpeg                      CMD=APPDIR:MPlayer
; video/quicktime                 CMD=APPDIR:MPlayer
; video/x-msvideo                 CMD=APPDIR:MPlayer
; video/x-ms-wmv                  CMD=APPDIR:MPlayer
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/*
 * Copyright 2015 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Abstract RTG functions for newer/older/non-P96 systems
 */

#include "amiga/rtg.h"

struct BitMap *ami_rtg_allocbitmap(ULONG width, ULONG height, ULONG depth,
	ULONG flags, struct BitMap *friend, RGBFTYPE format)
{
	if(P96Base == NULL) {
#ifndef __amigaos4__
		if(depth > 8) depth = 8;
#endif
		return AllocBitMap(width, height, depth, flags, friend);
	} else {
		return p96AllocBitMap(width, height, depth, flags, friend, format);
	}
}

void ami_rtg_freebitmap(struct BitMap *bm)
{
	if(P96Base == NULL) {
		return FreeBitMap(bm);
	} else {
		return p96FreeBitMap(bm);
	}
}

void ami_rtg_writepixelarray(UBYTE *pixdata, struct BitMap *bm,
	ULONG width, ULONG height, ULONG bpr, ULONG format)
{
	struct RastPort trp;

	InitRastPort(&trp);
	trp.BitMap = bm;

	/* This requires P96 or gfx.lib v54 currently */
	if(P96Base == NULL) {
#ifdef __amigaos4__
		if(GfxBase->LibNode.lib_Version >= 54) {
			WritePixelArray(pixdata, 0, 0, bpr, PIXF_R8G8B8A8, &trp, 0, 0, width, height);
		}
#endif
	} else {
		struct RenderInfo ri;

		ri.Memory = pixdata;
		ri.BytesPerRow = bpr;
		ri.RGBFormat = format;

		p96WritePixelArray((struct RenderInfo *)&ri, 0, 0, &trp, 0, 0, width, height);
	}
}
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/*
 * Copyright 2015 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Abstract RTG functions for newer/older/non-P96 systems
 */

#ifndef AMIGA_RTG_H
#define AMIGA_RTG_H 1
#include <proto/graphics.h>
#include <proto/Picasso96API.h>

/* Wrappers for Alloc/FreeBitMap */
struct BitMap *ami_rtg_allocbitmap(ULONG width, ULONG height, ULONG depth,
	ULONG flags, struct BitMap *friend, RGBFTYPE format);
void ami_rtg_freebitmap(struct BitMap *bm);

/* WritePixelArray wrapper.  This isn't entirely (at all) equivalent to p96WPA */
void ami_rtg_writepixelarray(UBYTE *pixdata, struct BitMap *bm,
	ULONG width, ULONG height, ULONG bpr, ULONG format);
#endif








netsurf-vince/pdf/frontends/amiga/save_pdf.c

/*
 * Copyright 2008 John Tytgat <joty@netsurf-browser.org>
 * Copyright 2008 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Export a content as a PDF file (implementation).
 */

#include "utils/config.h"
#ifdef WITH_PDF_EXPORT

#include <stdbool.h>
#include "content/content.h"
#include "desktop/print.h"
#include "desktop/save_pdf/font_haru.h"
#include "desktop/save_pdf/pdf_plotters.h"
#include "amiga/save_pdf.h"
#include "utils/log.h"
#include "utils/config.h"

/**
 * Export a content as a PDF file.
 *
 * \param  c     content to export
 * \param  path  path to save PDF as
 * \return  true on success, false on error and error reported
 */
bool save_as_pdf(struct hlcache_handle *c, const char *path)
{
	struct print_settings *psettings;

	if(!ami_download_check_overwrite(path, NULL)) return false;

	psettings = print_make_settings(PRINT_OPTIONS, path, &haru_nsfont);
	if (psettings == NULL)
		return false;

	if (!print_basic_run(c, &pdf_printer, psettings))
		return false;

	return true;
}

#endif







netsurf-vince/pdf/frontends/amiga/save_pdf.h

/*
 * Copyright 2008 John Tytgat <joty@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef _NETSURF_AMIGA_SAVE_PDF_H_
#define _NETSURF_AMIGA_SAVE_PDF_H_

#include "utils/config.h"
#ifdef WITH_PDF_EXPORT

struct content;

bool save_as_pdf(struct hlcache_handle *c, const char *path);

#endif /* WITH_PDF_EXPORT */

#endif







netsurf-vince/pdf/frontends/amiga/schedule.c

/*
 * Copyright 2008 - 2016 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include "amiga/os3support.h"

#include <proto/dos.h>
#include <proto/exec.h>
#include <proto/timer.h>
#include <proto/utility.h> /* For Amiga2Date */

#include <stdio.h>
#include <stdbool.h>
#include <pbl.h>

#include "utils/errors.h"
#include "utils/log.h"

#include "amiga/memory.h"
#include "amiga/schedule.h"

struct nscallback
{
	struct TimeRequest timereq;
	struct TimeVal tv; /* time we expect the event to occur */
	void *restrict callback;
	void *restrict p;
};

static struct nscallback *tioreq;
struct Device *TimerBase;
#ifdef __amigaos4__
struct TimerIFace *ITimer;
#else
static struct MsgPort *schedule_msgport = NULL;
#endif

static PblHeap *schedule_list;

/**
 * Remove timer event
 *
 * \param  nscb  callback
 *
 * The timer event for the callback is aborted
 */

static void ami_schedule_remove_timer_event(struct nscallback *nscb)
{
	if(!nscb) return;

	if(CheckIO((struct IORequest *)nscb)==NULL)
		AbortIO((struct IORequest *)nscb);

	WaitIO((struct IORequest *)nscb);
}

/**
 * Add timer event
 *
 * \param  nscb  callback
 * \param  t     time in ms
 *
 * NetSurf will be signalled in t ms for this event.
 */

static nserror ami_schedule_add_timer_event(struct nscallback *nscb, int t)
{
	struct TimeVal tv;
	ULONG time_us = t * 1000; /* t converted to µs */

	tv.Seconds = time_us / 1000000;
	tv.Microseconds = time_us % 1000000;

	GetSysTime(&nscb->tv);
	AddTime(&nscb->tv, &tv); // now contains time when event occurs (for debug and heap sorting)

	nscb->timereq.Request.io_Command = TR_ADDREQUEST;
	nscb->timereq.Time.Seconds = tv.Seconds; // secs
	nscb->timereq.Time.Microseconds = tv.Microseconds; // micro
	SendIO((struct IORequest *)nscb);

	return NSERROR_OK;
}

/**
 * Locate a scheduled callback
 *
 * \param  callback  callback function
 * \param  p         user parameter, passed to callback function
 * \param  remove    remove callback from the heap
 *
 * A scheduled callback matching both callback and p is returned, or NULL if none present.
 */

static struct nscallback *
ami_schedule_locate(void (*callback)(void *p), void *p, bool remove)
{
	PblIterator *iterator;
	struct nscallback *nscb;
	bool found_cb = false;

	/* check there is something on the list */
	if (schedule_list == NULL) return NULL;
	if(pblHeapIsEmpty(schedule_list)) return NULL;

	iterator = pblHeapIterator(schedule_list);

	while ((nscb = pblIteratorNext(iterator)) != (void *)-1) {
		if ((nscb->callback == callback) && (nscb->p == p)) {
			if (remove == true) pblIteratorRemove(iterator);
			found_cb = true;
			break;
		}
	};

	pblIteratorFree(iterator);

	if (found_cb == true) return nscb;
		else return NULL;
}

/**
 * Reschedule a callback.
 *
 * \param  nscb  callback
 * \param  t     time in ms
 *
 * The nscallback will be rescheduled for t ms.
 */

static nserror ami_schedule_reschedule(struct nscallback *nscb, int t)
{
	ami_schedule_remove_timer_event(nscb);
	if (ami_schedule_add_timer_event(nscb, t) != NSERROR_OK)
		return NSERROR_NOMEM;

	pblHeapConstruct(schedule_list);
	return NSERROR_OK;
}

/**
 * Unschedule a callback.
 *
 * \param  callback  callback function
 * \param  p         user parameter, passed to callback function
 * \param  abort     abort pending timer
 *
 * All scheduled callbacks matching both callback and p are removed.
 */

static nserror schedule_remove(void (*callback)(void *p), void *p, bool abort)
{
	struct nscallback *nscb;

	nscb = ami_schedule_locate(callback, p, true);

	if(nscb != NULL) {
		if(abort == true) ami_schedule_remove_timer_event(nscb);
#ifdef __amigaos4__
		FreeSysObject(ASOT_IOREQUEST, nscb);
#else
		FreeVec(nscb);
#endif
		pblHeapConstruct(schedule_list);
	}

	return NSERROR_OK;
}

static void schedule_remove_all(void)
{
	PblIterator *iterator;
	struct nscallback *nscb;

	if(pblHeapIsEmpty(schedule_list)) return;

	iterator = pblHeapIterator(schedule_list);

	while ((nscb = pblIteratorNext(iterator)) != (void *)-1) {
		ami_schedule_remove_timer_event(nscb);
		pblIteratorRemove(iterator);
#ifdef __amigaos4__
		FreeSysObject(ASOT_IOREQUEST, nscb);
#else
		FreeVec(nscb);
#endif
	};

	pblIteratorFree(iterator);
}

static int ami_schedule_compare(const void *prev, const void *next)
{
	struct nscallback *nscb1 = *(struct nscallback **)prev;
	struct nscallback *nscb2 = *(struct nscallback **)next;

	/**\todo a heap probably isn't the best idea now */
	return CmpTime(&nscb1->tv, &nscb2->tv);
}

/* Outputs all scheduled events to the log */
static void ami_schedule_dump(void)
{
	PblIterator *iterator;
	struct nscallback *nscb;
	struct ClockData clockdata;
	
	if(pblHeapIsEmpty(schedule_list)) return;

	struct TimeVal tv;
	GetSysTime(&tv);
	Amiga2Date(tv.Seconds, &clockdata);
	
	NSLOG(netsurf, INFO, "Current time = %d-%d-%d %d:%d:%d.%lu",
	      clockdata.mday, clockdata.month, clockdata.year,
	      clockdata.hour, clockdata.min, clockdata.sec, tv.Microseconds);
	NSLOG(netsurf, INFO, "Events remaining in queue:");

	iterator = pblHeapIterator(schedule_list);

	while ((nscb = pblIteratorNext(iterator)) != (void *)-1) {
		Amiga2Date(nscb->tv.Seconds, &clockdata);
		NSLOG(netsurf, INFO,
		      "nscb: %p, at %d-%d-%d %d:%d:%d.%lu, callback: %p, %p",
		      nscb, clockdata.mday, clockdata.month, clockdata.year,
		      clockdata.hour, clockdata.min, clockdata.sec,
		      nscb->tv.Microseconds, nscb->callback, nscb->p);
		if(CheckIO((struct IORequest *)nscb) == NULL) {
			NSLOG(netsurf, INFO, "-> ACTIVE");
		} else {
			NSLOG(netsurf, INFO, "-> COMPLETE");
		}
	};

	pblIteratorFree(iterator);
}

/**
 * Process signalled event
 *
 * This implementation only processes the callback that arrives in the message from timer.device.
 */
static bool ami_scheduler_run(struct nscallback *nscb)
{
	void (*callback)(void *p);
	void *p;

	callback = nscb->callback;
	p = nscb->p;

	schedule_remove(callback, p, false); /* this does a lookup as we don't know if we're the first item on the heap */

	callback(p);
	return true;
}

static void ami_schedule_open_timer(struct MsgPort *msgport)
{
#ifdef __amigaos4__
	tioreq = (struct nscallback *)AllocSysObjectTags(ASOT_IOREQUEST,
				ASOIOR_Size, sizeof(struct nscallback),
				ASOIOR_ReplyPort, msgport,
				ASO_NoTrack, FALSE,
				TAG_DONE);
#else
	tioreq = (struct nscallback *)CreateIORequest(msgport, sizeof(struct nscallback));
#endif

	OpenDevice("timer.device", UNIT_VBLANK, (struct IORequest *)tioreq, 0);

	TimerBase = (struct Device *)tioreq->timereq.Request.io_Device;
#ifdef __amigaos4__
	ITimer = (struct TimerIFace *)GetInterface((struct Library *)TimerBase, "main", 1, NULL);
#endif
}

static void ami_schedule_close_timer(void)
{
#ifdef __amigaos4__
	if(ITimer) DropInterface((struct Interface *)ITimer);
#endif
	CloseDevice((struct IORequest *) tioreq);
	FreeSysObject(ASOT_IOREQUEST, tioreq);
}

/* exported interface documented in amiga/schedule.h */
nserror ami_schedule_create(struct MsgPort *msgport)
{
	ami_schedule_open_timer(msgport);
#ifndef __amigaos4__
	schedule_msgport = msgport;
#endif
	schedule_list = pblHeapNew();

	if (schedule_list == NULL) {
		return NSERROR_NOMEM;
	}

	pblHeapSetCompareFunction(schedule_list, ami_schedule_compare);

	return NSERROR_OK;
}

/* exported interface documented in amiga/schedule.h */
void ami_schedule_free(void)
{
	ami_schedule_dump();
	schedule_remove_all();
	pblHeapFree(schedule_list); // this should be empty at this point
	schedule_list = NULL;

	ami_schedule_close_timer();
}

/* exported function documented in amiga/schedule.h */
nserror ami_schedule(int t, void (*callback)(void *p), void *p)
{
	struct nscallback *nscb;

	if(t == 0) t = 1;

	if(schedule_list == NULL) return NSERROR_INIT_FAILED;
	if(t < 0) return schedule_remove(callback, p, true);

	if ((nscb = ami_schedule_locate(callback, p, false))) {
		return ami_schedule_reschedule(nscb, t);
	}

#ifdef __amigaos4__
	nscb = AllocSysObjectTags(ASOT_IOREQUEST,
							ASOIOR_Duplicate, tioreq,
							TAG_DONE);
	if(nscb == NULL) return NSERROR_NOMEM;
#else
	if(schedule_msgport == NULL) return NSERROR_NOMEM;
	nscb = AllocVec(sizeof(struct nscallback), MEMF_PUBLIC | MEMF_CLEAR);
	if(nscb == NULL) return NSERROR_NOMEM;
	*nscb = *tioreq;
#endif

	if (ami_schedule_add_timer_event(nscb, t) != NSERROR_OK)
		return NSERROR_NOMEM;

	nscb->callback = callback;
	nscb->p = p;

	pblHeapInsert(schedule_list, nscb);

	return NSERROR_OK;

}

/* exported interface documented in amiga/schedule.h */
void ami_schedule_handle(struct MsgPort *nsmsgport)
{
	/* nsmsgport is the NetSurf message port that
	 * timer.device is sending messages to. */

	struct nscallback *timermsg;

	while((timermsg = (struct nscallback *)GetMsg(nsmsgport))) {
		ami_scheduler_run(timermsg);
	};
}








netsurf-vince/pdf/frontends/amiga/schedule.h

/*
 * Copyright 2008-2014 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef AMIGA_SCHEDULE_H
#define AMIGA_SCHEDULE_H
#include "amiga/os3support.h"
#include "utils/errors.h"

/**
 * Schedule a callback.
 *
 * \param  t         interval before the callback should be made / ms
 * \param  callback  callback function
 * \param  p         user parameter, passed to callback function
 * \return NSERROR_OK on sucess or appropriate error on faliure
 *
 * The callback function will be called as soon as possible after t ms have
 * passed.
 */
nserror ami_schedule(int t, void (*callback)(void *p), void *p);

/**
 * Handle a message received from the scheduler process.
 *
 * \param nsmsgport Message port to process.
 */
void ami_schedule_handle(struct MsgPort *nsmsgport);

/**
 * Initialise amiga scheduler
 *
 * \param msgport opened message port
 *
 * \return error.
 */
nserror ami_schedule_create(struct MsgPort *msgport);

/**
 * Finalise amiga scheduler
 */
void ami_schedule_free(void);
#endif








netsurf-vince/pdf/frontends/amiga/search.c

/*
 * Copyright 2004 John M Bell <jmb202@ecs.soton.ac.uk>
 * Copyright 2005 Adrian Lees <adrianl@users.sourceforge.net>
 * Copyright 2008 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Free text search (implementation)
 */

#include "amiga/os3support.h"

#include "utils/config.h"
#include <ctype.h>
#include <string.h>
#include <stdlib.h>

#include <proto/intuition.h>
#include <proto/exec.h>
#include <proto/window.h>
#include <proto/layout.h>
#include <proto/string.h>
#include <proto/button.h>
#include <proto/label.h>
#include <proto/checkbox.h>
#include <classes/window.h>
#include <gadgets/layout.h>
#include <gadgets/string.h>
#include <gadgets/button.h>
#include <gadgets/checkbox.h>
#include <images/label.h>
#include <reaction/reaction_macros.h>

#include "utils/log.h"
#include "utils/messages.h"
#include "utils/utils.h"
#include "content/content.h"
#include "netsurf/browser_window.h"
#include "desktop/search.h"
#include "netsurf/mouse.h"
#include "netsurf/window.h"
#include "netsurf/search.h"

#include "amiga/libs.h"
#include "amiga/gui.h"
#include "amiga/memory.h"
#include "amiga/search.h"
#include "amiga/object.h"
#include "amiga/theme.h"
#include "amiga/utf8.h"

#ifndef NOF_ELEMENTS
#define NOF_ELEMENTS(array) (sizeof(array)/sizeof(*(array)))
#endif

static bool search_insert;

enum
{
    OID_S_MAIN = 0,
	GID_S_MAIN,
	GID_S_NEXT,
	GID_S_PREV,
	GID_S_SEARCHSTRING,
	GID_S_SHOWALL,
	GID_S_CASE,
	GID_S_LAST
};

enum {
	SSTR_TITLE = 0,
	SSTR_CASE,
	SSTR_SHOWALL,
	SSTR_PREV,
	SSTR_NEXT,
	SSTR_LAST
};

struct find_window {
	struct ami_generic_window w;
	struct Window *win;
	Object *objects[GID_S_LAST];
	struct gui_window *gwin;
	char *message[SSTR_LAST];
};

static struct find_window *fwin = NULL;

search_flags_t ami_search_flags(void);
char *ami_search_string(void);
static void ami_search_set_status(bool found, void *p);
static void ami_search_set_hourglass(bool active, void *p);
static void ami_search_add_recent(const char *string, void *p);
static void ami_search_set_forward_state(bool active, void *p);
static void ami_search_set_back_state(bool active, void *p);
static BOOL ami_search_event(void *w);

static struct gui_search_table search_table = {
	ami_search_set_status,
	ami_search_set_hourglass,
	ami_search_add_recent,
	ami_search_set_forward_state,
	ami_search_set_back_state,
};

static const struct ami_win_event_table ami_search_table = {
	ami_search_event,
	NULL, /* we don't explicitly close the search window on quit */
};

struct gui_search_table *amiga_search_table = &search_table;

struct gui_window *ami_search_get_gwin(struct find_window *fw)
{
	if (fw != NULL) {
		return fw->gwin;
	}
	return NULL;
}

/**
 * Change the displayed search status.
 *
 * \param gwin gui window to open search for.
 */
void ami_search_open(struct gui_window *gwin)
{
	search_insert = true;

	if(fwin)
	{
		browser_window_search_clear(ami_gui_get_browser_window(fwin->gwin));
		ami_gui_set_find_window(fwin->gwin, NULL);
		fwin->gwin = gwin;
		ami_gui_set_find_window(fwin->gwin, fwin);
		WindowToFront(fwin->win);
		ActivateWindow(fwin->win);
		return;
	}

	fwin = calloc(1, sizeof(struct find_window));

	/* Get local charset messages. If any of these are NULL it doesn't matter */
	fwin->message[SSTR_TITLE] = ami_utf8_easy(messages_get("FindTextNS"));
	fwin->message[SSTR_CASE] = ami_utf8_easy(messages_get("CaseSens"));
	fwin->message[SSTR_SHOWALL] = ami_utf8_easy(messages_get("ShowAll"));
	fwin->message[SSTR_PREV] = ami_utf8_easy(messages_get("Prev"));
	fwin->message[SSTR_NEXT] = ami_utf8_easy(messages_get("Next"));

	fwin->objects[OID_S_MAIN] = WindowObj,
      	WA_ScreenTitle, ami_gui_get_screen_title(),
       	WA_Title, fwin->message[SSTR_TITLE],
       	WA_Activate, TRUE,
       	WA_DepthGadget, TRUE,
       	WA_DragBar, TRUE,
       	WA_CloseGadget, TRUE,
       	WA_SizeGadget, TRUE,
		WA_PubScreen, ami_gui_get_screen(),
		WINDOW_SharedPort, ami_gui_get_shared_msgport(),
		WINDOW_UserData, fwin,
		WINDOW_IconifyGadget, FALSE,
		WINDOW_LockHeight, TRUE,
         	WINDOW_Position, WPOS_CENTERSCREEN,
           	WINDOW_ParentGroup, fwin->objects[GID_S_MAIN] = LayoutVObj,
				LAYOUT_AddChild, fwin->objects[GID_S_SEARCHSTRING] = StringObj,
					GA_ID, GID_S_SEARCHSTRING,
					GA_TabCycle, TRUE,
					GA_RelVerify, TRUE,
				StringEnd,
				CHILD_WeightedHeight, 0,
				LAYOUT_AddChild, fwin->objects[GID_S_CASE] = CheckBoxObj,
					GA_ID, GID_S_CASE,
					GA_Text, fwin->message[SSTR_CASE],
					GA_Selected, FALSE,
					GA_TabCycle, TRUE,
					GA_RelVerify, TRUE,
				CheckBoxEnd,
				LAYOUT_AddChild, fwin->objects[GID_S_SHOWALL] = CheckBoxObj,
					GA_ID,GID_S_SHOWALL,
					GA_Text, fwin->message[SSTR_SHOWALL],
					GA_Selected, FALSE,
					GA_TabCycle, TRUE,
					GA_RelVerify, TRUE,
				CheckBoxEnd,
				LAYOUT_AddChild, LayoutHObj,
					LAYOUT_AddChild, fwin->objects[GID_S_PREV] = ButtonObj,
						GA_ID, GID_S_PREV,
						GA_RelVerify, TRUE,
						GA_Text, fwin->message[SSTR_PREV],
						GA_TabCycle, TRUE,
						GA_Disabled, TRUE,
					ButtonEnd,
					CHILD_WeightedHeight, 0,
					LAYOUT_AddChild, fwin->objects[GID_S_NEXT] = ButtonObj,
						GA_ID, GID_S_NEXT,
						GA_RelVerify, TRUE,
						GA_Text, fwin->message[SSTR_NEXT],
						GA_TabCycle, TRUE,
						GA_Disabled, TRUE,
					ButtonEnd,
				LayoutEnd,
				CHILD_WeightedHeight,0,
			EndGroup,
		EndWindow;

	fwin->win = (struct Window *)RA_OpenWindow(fwin->objects[OID_S_MAIN]);
	fwin->gwin = gwin;
	ami_gui_win_list_add(fwin, AMINS_FINDWINDOW, &ami_search_table);
	ami_gui_set_find_window(fwin->gwin, fwin);
	
	ActivateLayoutGadget((struct Gadget *)fwin->objects[GID_S_MAIN], fwin->win,
			NULL, (ULONG)fwin->objects[GID_S_SEARCHSTRING]);
}

void ami_search_close(void)
{
	browser_window_search_clear(ami_gui_get_browser_window(fwin->gwin));
	ami_gui_set_find_window(fwin->gwin, NULL);
	DisposeObject(fwin->objects[OID_S_MAIN]);

	/* Free local charset version of messages */
	for(int i = 0; i < SSTR_LAST; i++) {
		ami_utf8_free(fwin->message[i]);
	}

	ami_gui_win_list_remove(fwin);
	fwin = NULL;
}

static BOOL ami_search_event(void *w)
{
	/* return TRUE if window destroyed */
	ULONG result;
	uint16 code;
	search_flags_t flags;

	while((result = RA_HandleInput(fwin->objects[OID_S_MAIN],&code)) != WMHI_LASTMSG)
	{
       	switch(result & WMHI_CLASSMASK) // class
	{
	case WMHI_GADGETUP:
		switch(result & WMHI_GADGETMASK)
		{
			case GID_S_SEARCHSTRING:
				browser_window_search_clear(ami_gui_get_browser_window(fwin->gwin));
						
				RefreshSetGadgetAttrs((struct Gadget *)fwin->objects[GID_S_PREV],
					fwin->win, NULL,
					GA_Disabled, FALSE,
					TAG_DONE);

				RefreshSetGadgetAttrs((struct Gadget *)fwin->objects[GID_S_NEXT],
					fwin->win, NULL,
					GA_Disabled, FALSE,
					TAG_DONE);
	
				/* fall through */

			case GID_S_NEXT:
				search_insert = true;
				flags = SEARCH_FLAG_FORWARDS |
					ami_search_flags();
				browser_window_search(
						ami_gui_get_browser_window(fwin->gwin),
						NULL,
						flags, ami_search_string());
				ActivateWindow(ami_gui_get_window(fwin->gwin));
			break;

			case GID_S_PREV:
				search_insert = true;
				flags = ~SEARCH_FLAG_FORWARDS &
					ami_search_flags();
				browser_window_search(
						ami_gui_get_browser_window(fwin->gwin),
						NULL,
						flags, ami_search_string());
				ActivateWindow(ami_gui_get_window(fwin->gwin));
			break;
		}
		break;

	case WMHI_CLOSEWINDOW:
		ami_search_close();
		return TRUE;
		break;
	}
	}
	return FALSE;
}

/**
* Change the displayed search status.
* \param found  search pattern matched in text
* \param p the pointer sent to search_verify_new() / search_create_context()
*/

void ami_search_set_status(bool found, void *p)
{
}

/**
* display hourglass while searching
* \param active start/stop indicator
* \param p the pointer sent to search_verify_new() / search_create_context()
*/

void ami_search_set_hourglass(bool active, void *p)
{
	if(active)
		ami_update_pointer(fwin->win, GUI_POINTER_WAIT);
	else
		ami_update_pointer(fwin->win, GUI_POINTER_DEFAULT);
}

/**
* retrieve string being searched for from gui
*/

char *ami_search_string(void)
{
	char *text;
	GetAttr(STRINGA_TextVal,fwin->objects[GID_S_SEARCHSTRING],(ULONG *)&text);
	return text;

}

/**
* add search string to recent searches list
* front is at liberty how to implement the bare notification
* should normally store a strdup() of the string;
* core gives no guarantee of the integrity of the const char *
* \param string search pattern
* \param p the pointer sent to search_verify_new() / search_create_context()
*/

void ami_search_add_recent(const char *string, void *p)
{
}

/**
* activate search forwards button in gui
* \param active activate/inactivate
* \param p the pointer sent to search_verify_new() / search_create_context()
*/

void ami_search_set_forward_state(bool active, void *p)
{
	RefreshSetGadgetAttrs((struct Gadget *)fwin->objects[GID_S_NEXT],
			fwin->win, NULL,
			GA_Disabled, active ? FALSE : TRUE, TAG_DONE);

}

/**
* activate search forwards button in gui
* \param active activate/inactivate
* \param p the pointer sent to search_verify_new() / search_create_context()
*/

void ami_search_set_back_state(bool active, void *p)
{
	RefreshSetGadgetAttrs((struct Gadget *)fwin->objects[GID_S_PREV],
			fwin->win, NULL,
			GA_Disabled, active ? FALSE : TRUE, TAG_DONE);
}

/**
* retrieve state of 'case sensitive', 'show all' checks in gui
*/

search_flags_t ami_search_flags(void)
{
	ULONG case_sensitive, showall;
	search_flags_t flags;
	GetAttr(GA_Selected,fwin->objects[GID_S_CASE],(ULONG *)&case_sensitive);
	GetAttr(GA_Selected,fwin->objects[GID_S_SHOWALL],(ULONG *)&showall);
	flags = 0 | (case_sensitive ? SEARCH_FLAG_CASE_SENSITIVE : 0) |
			(showall ? SEARCH_FLAG_SHOWALL : 0);
	return flags;
}
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/*
 * Copyright 2008 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef AMIGA_SEARCH_H
#define AMIGA_SEARCH_H

struct gui_search_table;
struct gui_window;

extern struct gui_search_table *amiga_search_table;

/**
 * Change the displayed search status.
 *
 * \param gwin gui window to open search for.
 */
void ami_search_open(struct gui_window *gwin);

/**
 * Close search
 */
void ami_search_close(void);

/**
 * Obtain gui window associated with find window.
 */
struct gui_window *ami_search_get_gwin(struct find_window *fw);

#endif
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/*
 * Copyright 2008 - 2011 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifdef __amigaos4__

#include <stdbool.h>
#include <proto/exec.h>
#include <proto/intuition.h>
#include <proto/popupmenu.h>
#include <proto/utility.h>
#include <reaction/reaction_macros.h>

#include "utils/errors.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "netsurf/form.h"
#include "netsurf/mouse.h"

#include "amiga/gui.h"
#include "amiga/selectmenu.h"
#include "amiga/theme.h"
#include "amiga/utf8.h"

/* Maximum number of items for a popupmenu.class select menu.
 * 50 is about the limit for my screen, and popupmenu doesn't scroll.
 * We may need to calculate a value for this based on screen/font size.
 *
 * Additional entries will be added to a "More" menu...
 */
#define AMI_SELECTMENU_PAGE_MAX 40

/* ...limited to the number of menus defined here... */
#define AMI_SELECTMENU_MENU_MAX 10

/* ...and resulting in this total number of entries. */
#define AMI_SELECTMENU_MAX (AMI_SELECTMENU_PAGE_MAX * AMI_SELECTMENU_MENU_MAX)


/** Exported interface documented in selectmenu.h **/
BOOL ami_selectmenu_is_safe(void)
{
	struct Library *PopupMenuBase;
	BOOL popupmenu_lib_ok = FALSE;

	if((PopupMenuBase = OpenLibrary("popupmenu.library", 53))) {
		NSLOG(netsurf, INFO, "popupmenu.library v%d.%d",
		      PopupMenuBase->lib_Version, PopupMenuBase->lib_Revision);
		if(LIB_IS_AT_LEAST((struct Library *)PopupMenuBase, 53, 11))
			popupmenu_lib_ok = TRUE;
		CloseLibrary(PopupMenuBase);
	}

	return popupmenu_lib_ok;
}

HOOKF(uint32, ami_popup_hook, Object *, item, APTR)
{
	uint32 itemid = 0;
	struct form_control *control = hook->h_Data;

	if(GetAttr(PMIA_ID, item, &itemid)) {
		form_select_process_selection(control, itemid);
	}

	return itemid;
}

void gui_create_form_select_menu(struct gui_window *g,
		struct form_control *control)
{
	struct Library *PopupMenuBase = NULL;
	struct PopupMenuIFace *IPopupMenu = NULL;
	struct Hook selectmenuhook;
	Object *selectmenuobj;
	Object *smenu = NULL;
	Object *currentmenu;
	Object *submenu = NULL;
	char *selectmenu_item[AMI_SELECTMENU_MAX];
	char *more_label;
	struct form_option *opt = form_select_get_option(control, 0);
	int i = 0;
	int n = 0;

	if(ami_selectmenu_is_safe() == FALSE) return;

	if((PopupMenuBase = OpenLibrary("popupmenu.class", 0))) {
		IPopupMenu = (struct PopupMenuIFace *)GetInterface(PopupMenuBase, "main", 1, NULL);
	}

	if(IPopupMenu == NULL) return;

	ClearMem(selectmenu_item, AMI_SELECTMENU_MAX * 4);
	more_label = ami_utf8_easy(messages_get("More"));

	selectmenuhook.h_Entry = ami_popup_hook;
	selectmenuhook.h_SubEntry = NULL;
	selectmenuhook.h_Data = control;

	selectmenuobj = PMMENU(form_control_get_name(control)),
                        PMA_MenuHandler, &selectmenuhook, End;

	currentmenu = selectmenuobj;

	while(opt) {
		selectmenu_item[i] = ami_utf8_easy(opt->text);

		IDoMethod(currentmenu, PM_INSERT,
			NewObject(POPUPMENU_GetItemClass(), NULL,
				PMIA_Title, (ULONG)selectmenu_item[i],
				PMIA_ID, i,
				PMIA_CheckIt, TRUE,
				PMIA_Checked, opt->selected,
				TAG_DONE),
			~0);

		opt = opt->next;
		i++;
		n++;

		if(n == AMI_SELECTMENU_PAGE_MAX) {
			if(submenu != NULL) {
				/* attach the previous submenu */
				IDoMethod(smenu, PM_INSERT,
					NewObject(NULL, "popupmenuitem.class",
						PMIA_Title, more_label,
						PMIA_CheckIt, TRUE,
						PMIA_SubMenu, submenu,
					TAG_DONE),
				~0);
			}

			submenu = NewObject(NULL, "popupmenu.class", TAG_DONE);
			smenu = currentmenu;
			currentmenu = submenu;
			n = 0;
		}

		if(i >= AMI_SELECTMENU_MAX) break;
	}

	if((submenu != NULL) && (n != 0)) {
		/* attach the previous submenu */
		IDoMethod(smenu, PM_INSERT,
			NewObject(NULL, "popupmenuitem.class",
				PMIA_Title, more_label,
				PMIA_CheckIt, TRUE,
				PMIA_SubMenu, submenu,
			TAG_DONE),
		~0);
	}

	ami_set_pointer(ami_gui_get_gui_window_2(g), GUI_POINTER_DEFAULT, false); // Clear the menu-style pointer

	IDoMethod(selectmenuobj, PM_OPEN, ami_gui_get_window(g));

	/* PM_OPEN is blocking, so dispose menu immediately... */
	if(selectmenuobj) DisposeObject(selectmenuobj);

	/* ...and get rid of popupmenu.class ASAP */
	if(IPopupMenu) DropInterface((struct Interface *)IPopupMenu);
	if(PopupMenuBase) CloseLibrary(PopupMenuBase);

	/* Free the menu labels */
	if(more_label) ami_utf8_free(more_label);
	for(i = 0; i < AMI_SELECTMENU_MAX; i++) {
		if(selectmenu_item[i] != NULL) {
			ami_utf8_free(selectmenu_item[i]);
			selectmenu_item[i] = NULL;
		}
	}
}

#else
#include "amiga/selectmenu.h"
void gui_create_form_select_menu(struct gui_window *g, struct form_control *control)
{
}

BOOL ami_selectmenu_is_safe()
{
	return FALSE;
}
#endif
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/*
 * Copyright 2008-9, 2011 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef AMIGA_SELECTMENU_H
#define AMIGA_SELECTMENU_H

#include <exec/types.h>

struct gui_window;
struct form_control;

void gui_create_form_select_menu(struct gui_window *g, struct form_control *control);

/**
 * Opens popupmenu.library to check the version.
 * Versions older than 53.11 are dangerous!
 *
 * \returns TRUE if popupmenu is safe, FALSE otherwise.
 */
BOOL ami_selectmenu_is_safe(void);
#endif
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/*
 * Copyright 2009 Rene W. Olsen <ac@rebels.com>
 * Copyright 2009 Stephen Fellner <sf.amiga@gmail.com>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifdef __amigaos4__
/// Include

#include <proto/dos.h>
#include <proto/exec.h>
#include <proto/intuition.h>
#include <proto/layout.h>
#include <proto/listbrowser.h>
#include <proto/utility.h>
#include <proto/string.h>
#include <proto/window.h>

#include <classes/window.h>
#include <gadgets/layout.h>
#include <gadgets/listbrowser.h>

#include "amiga/libs.h"

#include "stringview.h"
#include "urlhistory.h"

#include <string.h>
#include <stdio.h>

#define End TAG_END)

///

/// Proto

static void myStringOpenListview( Class *cl, Object *obj, struct gpInput *msg );
static void myStringCloseListview( Class *cl, Object *obj );
static uint32 myStringSearch( Class *cl, Object *obj );
static void myStringArrowUp( Class *cl, Object *obj );
static void myStringArrowDown( Class *cl, Object *obj );
static void myStringHandleListview( Class *cl, Object *obj );

///

/* -- Internal -- */

/// myStringOpenListview

static void myStringOpenListview( Class *cl, Object *obj, struct gpInput *msg )
{
struct myStringClassData *data;
struct Gadget *gad;

	data = INST_DATA( cl, obj );

	gad = (struct Gadget *)obj;

	SetAttrs( data->WindowObject,
		WA_CustomScreen, msg->gpi_GInfo->gi_Window->WScreen,
		WA_Left,	data->WinXPos,
		WA_Top,		data->WinYPos,
		WA_Width,	data->WinWidth,
		WA_Height,	data->WinHeight,
		TAG_END
	);

//	  IDoMethod( data->WindowObject, WM_RETHINK );

	data->Window = (struct Window *)IDoMethod( data->WindowObject, WM_OPEN );

	if ( data->Window == NULL )
	{
		goto bailout;
	}

//	  GetAttr( WINDOW_SigMask, MainWindowObject, &MainWindowBits );

bailout:

	return;
}

///
/// myStringCloseListview

static void myStringCloseListview( Class *cl, Object *obj )
{
struct myStringClassData *data;
struct Node *node;

	data = INST_DATA( cl, obj );

	if ( data->Window )
    {
		IDoMethod( data->WindowObject, WM_CLOSE );
		data->Window = NULL;
	}

	while(( node = RemHead( &data->ListviewHeader )))
	{
		FreeListBrowserNode( node );
	}
}

///
/// myStringSearch

static uint32 myStringSearch( Class *cl, Object *obj )
{
	struct myStringClassData *data;
	struct Window *win;
	struct Node *node;
	struct Node *n;
	uint32 found;
	uint32 bufpos;
	STRPTR searchString;
	STRPTR compString;

	found = 0;

	data = INST_DATA( cl, obj );

	win = data->Window;

	// Remove List and Free Nodes

    SetGadgetAttrs( (struct Gadget *)data->ListviewObject, win, NULL,
	    LISTBROWSER_Labels, ~0,
	    TAG_END
    );

	while(( node = RemHead( &data->ListviewHeader )))
	{
		FreeListBrowserNode( node );
	}

	GetAttr( STRINGA_BufferPos, obj, &bufpos );

	if ( bufpos == 0 )
	{
		goto bailout;
	}

//-------------

	searchString = strstr(data->SearchBuffer, "://");
	if(searchString)
	{
		searchString += 3;
		if (bufpos >= (uint32)(searchString - data->SearchBuffer))
			bufpos -= searchString - data->SearchBuffer;
	}
	else
		searchString = data->SearchBuffer;

	node = GetHead( data->SearchHeader );

	while( node )
	{
		uint32 srcpos;
		BOOL possible;

		possible = FALSE;
		srcpos = 0;

		compString = strstr(node->ln_Name, "://");
		if(compString)
			compString += 3;
		else
			compString = node->ln_Name;

		if( 0 == strncasecmp( compString, searchString, bufpos ) )
		{
			// found match after protocol
			possible = TRUE;
		}
		else
		{
			// no match after protocol, see if there's a match after www
			if( 0 == strncasecmp( compString, "www.", 4) ) {
				// got www, compare it!
				if( 0 == strncasecmp( &compString[4], searchString, bufpos ) )
					possible = TRUE;
			}
		}

		if ( possible == TRUE )
		{
			n = AllocListBrowserNode( 1,
				LBNA_Column,    0,
					LBNCA_CopyText, TRUE,
					LBNCA_Text,     node->ln_Name,
				TAG_END
			);

			if ( n )
			{
				AddTail( &data->ListviewHeader, n );
				found++;
			}
		}

		node = GetSucc( node );
	}

//-------------

bailout:

	data->ListviewCount = found;
	data->ListviewSelected = -1;

	// Add List Again

	RefreshSetGadgetAttrs( (struct Gadget *)data->ListviewObject, win, NULL,
	    LISTBROWSER_Labels, &data->ListviewHeader,
		LISTBROWSER_Selected, data->ListviewSelected,
		LISTBROWSER_MakeVisible, 0,
	    TAG_END
    );

	return( found );
}

///
/// myStringArrowUp

static void myStringArrowUp( Class *cl, Object *obj )
{
struct myStringClassData *data;
struct Window *win;
//struct Node *node;
//uint32 cnt;

	data = INST_DATA( cl, obj );

	win = data->Window;

	if ( data->ListviewCount == 0 )
	{
		data->ListviewSelected = -1;
		goto bailout;
	}
	else if (( data->ListviewSelected != -1 ) && ( data->ListviewSelected != 0 ))
	{
		data->ListviewSelected--;
	}

	RefreshSetGadgetAttrs( (struct Gadget *)data->ListviewObject, win, NULL,
		LISTBROWSER_Selected, data->ListviewSelected,
		LISTBROWSER_MakeVisible, data->ListviewSelected,
	    TAG_END
    );

//	  cnt = data->ListviewSelected;
//	  node = GetHead( data->SearchHeader );
//
//	  while( cnt-- > 0 )
//	  {
//		  node = GetSucc( node );
//	  }
//
//	  if ( node )
//	  {
//		  ISetSuperAttrs( obj,
//
//			  TAG_END
//		  );
//	  }

bailout:

	return;
}

///
/// myStringArrowDown

static void myStringArrowDown( Class *cl, Object *obj )
{
struct myStringClassData *data;
struct Window *win;

	data = INST_DATA( cl, obj );

	win = data->Window;

	if ( data->ListviewCount == 0 )
	{
		data->ListviewSelected = -1;
	}
	else if ( data->ListviewSelected == -1 )
	{
		data->ListviewSelected = 0;
	}
	else if ( data->ListviewSelected != data->ListviewCount - 1 )
	{
			data->ListviewSelected++;
	}

	RefreshSetGadgetAttrs( (struct Gadget *)data->ListviewObject, win, NULL,
		LISTBROWSER_Selected, data->ListviewSelected,
		LISTBROWSER_MakeVisible, data->ListviewSelected,
	    TAG_END
    );
}

///
/// myStringHandleListview

static void myStringHandleListview( Class *cl, Object *obj )
{
struct myStringClassData *data;
uint32 result;
uint16 code;

	data = INST_DATA( cl, obj );

	while(( result = IDoMethod( data->WindowObject, WM_HANDLEINPUT, &code )) != WMHI_LASTMSG )
    {
//        switch( result & WMHI_CLASSMASK )
//        {
//            case WMHI_CLOSEWINDOW:
//            {
//				  running = FALSE;
//                break;
//            }
//
//            default:
//            {
//                break;
//            }
//        }
    }
}

///

/* BOOPSI methods */

/// myStringClass_OM_New

static uint32 myStringClass_OM_New( Class *cl, Object *obj, struct opSet *msg )
{
	struct myStringClassData *data;
	struct List *header;
	struct TagItem *tag, *tags;
	STRPTR buffer;

	buffer = NULL;
	header = NULL;

	tags = msg->ops_AttrList;

    while(( tag = NextTagItem( &tags )))
    {
        switch ( tag->ti_Tag )
        {
			case STRINGVIEW_Header:
			{
				header = (struct List *)tag->ti_Data;
				break;
			}

			case STRINGA_Buffer:
			{
				buffer = (STRPTR)tag->ti_Data;
				break;
			}

			default:
			{
				break;
			}
		}
	}

	if (( header == NULL ) || ( buffer == NULL ))
	{
		return( 0 );
	}

	obj = (Object *)IDoSuperMethodA( cl, obj, (APTR)msg );

	if ( obj == NULL )
	{
    	goto bailout;
    }

	if ( obj )
	{
		data = INST_DATA( cl, obj );

		data->SearchHeader = header;
		data->SearchBuffer = buffer;

		NewList(	&data->ListviewHeader );

		InitSemaphore( &data->Semaphore );

		data->WindowObject = NewObject( WindowClass, NULL,
			WA_Activate,						FALSE,
			WA_Borderless,						TRUE,
			WINDOW_ParentGroup,					NewObject( LayoutClass, NULL,
				LAYOUT_SpaceInner,				FALSE,
				LAYOUT_SpaceOuter,				FALSE,
				LAYOUT_AddChild,	    		data->ListviewObject = NewObject( ListBrowserClass, NULL,
					LISTBROWSER_Labels,			&data->ListviewHeader,
					LISTBROWSER_MakeVisible,	TRUE,
					LISTBROWSER_ShowSelected,	TRUE,
				End,
			End,
		End;

		if ( data->WindowObject == NULL )
		{
			goto bailout;
		}
	}

	return( (uint32)obj );

bailout:

	if ( obj )
    {
		ICoerceMethod( cl, obj, OM_DISPOSE );
	}

	return( FALSE );
}

///
/// myStringClass_OM_Dispose

static uint32 myStringClass_OM_Dispose( Class *cl, Object *obj, struct opSet *msg )
{
struct myStringClassData *data;

	data = INST_DATA( cl, obj );

	if ( data->Window )
    {
		IDoMethod( data->WindowObject, WM_CLOSE );
		data->Window = NULL;
	}

	if ( data->WindowObject )
	{
		DisposeObject( data->WindowObject );
		data->WindowObject = NULL;
	}

	return( IDoSuperMethodA( cl, obj, (APTR)msg ));
}

///
/// myStringClass_OM_Set

//--uint32 myStringClass_OM_Set( Class *cl, Object *obj, struct opSet *msg )
//--{
//--struct TorrentClassData *data;
//--struct TagItem *tag, *tags;
//--tr_stat_t *tor_s;
//--
//--    data = INST_DATA( cl, obj );
//--
//--    tags = msg->ops_AttrList;
//--
//--    while(( tag = NextTagItem( &tags )))
//--    {
//--        switch ( tag->ti_Tag )
//--        {
//--			case RAA_Torrent_Stats:
//--            {
//--				tor_s = (tr_stat_t *)tag->ti_Data;
//--
//--				switch( data->Type )
//--				{
//--					case TorType_BitTorrent5:
//--					{
//--						BitTorrent5_Stat( data, tor_s );
//--						break;
//--					}
//--
//--					case TorType_Transmission:
//--					{
//--						Transmission_Stat( data, tor_s );
//--						break;
//--					}
//--
//--					default:
//--					{
//--						break;
//--					}
//--				}
//--				break;
//--            }
//--
//--			case RAA_Torrent_Activate:
//--			{
//--				switch( data->Type )
//--				{
//--					case TorType_BitTorrent5:
//--					{
//--						if ( tag->ti_Data == TRUE )
//--						{
//--							BitTorrent5_Enable( data );
//--						}
//--						else
//--						{
//--							BitTorrent5_Disable( data );
//--						}
//--						break;
//--					}
//--
//--					case TorType_Transmission:
//--					{
//--						if ( tag->ti_Data == TRUE )
//--						{
//--							Transmission_Enable( data );
//--						}
//--						else
//--						{
//--							Transmission_Disable( data );
//--						}
//--						break;
//--					}
//--
//--					default:
//--					{
//--						break;
//--					}
//--				}
//--				break;
//--			}
//--
//--            default:
//--            {
//--                break;
//--            }
//--        }
//--    }
//--
//--    return( IDoSuperMethodA( cl, obj, (Msg)msg ));
//--}

///

/// myStringClass_GM_HandleInput

static uint32 myStringClass_GM_HandleInput( Class *cl, Object *obj, struct gpInput *msg )
{
	struct myStringClassData *data;
	struct Gadget *gad;
	uint32 retval;

	data = INST_DATA( cl, obj );

	gad = (struct Gadget *)obj;

	//IDoMethod( data->ListviewObject, (APTR)msg );

	if (( gad->Flags & GFLG_SELECTED ) == 0 )
	{
		return( GMR_NOREUSE );
	}

	switch( msg->gpi_IEvent->ie_Class )
	{
		case IECLASS_RAWKEY:
		{
			switch( msg->gpi_IEvent->ie_Code )
			{
				case 0x48:  // Page Up (DownKey)
				case 0x4c:  // Up Arrow (DownKey)
				{
					myStringArrowUp( cl, obj );
				
					retval = GMR_MEACTIVE;

					break;
				}

				case 0x49:  // Page Down (DownKey)
				case 0x4d:  // Down Arrow (DownKey)
				{
					myStringArrowDown( cl, obj );

					retval = GMR_MEACTIVE;

					break;
				}

//				  case 70:	  // Del
//				  case 65:	  // Backspace
//			      {
//					  myStringCloseListview( cl, obj );
//					  
//					  retval = IDoSuperMethodA( cl, obj, (APTR)msg );
//				      break;
//			      }

				case 68:	// Return
				{
					// If listview open, and an item is selected, copy selected node's text to the string gadget
					if( data->Window != NULL && data->ListviewCount > 0 )
					{
						struct Node *selected = NULL;
						STRPTR pText;
						GetAttr( LISTBROWSER_SelectedNode, data->ListviewObject, (uint32 *) ( &selected ) );
						if( selected != NULL )
						{
							GetListBrowserNodeAttrs( selected, LBNA_Column, 0, LBNCA_Text, &pText, TAG_END );
							SetGadgetAttrs( (struct Gadget *)obj, data->Window, NULL, STRINGA_TextVal, pText, TAG_DONE );
						}
					}

					retval = IDoSuperMethodA( cl, obj, (APTR)msg );
					break;
				}

				default:
				{
					uint32 oldpos;
					uint32 newpos;

					GetAttr( STRINGA_BufferPos, obj, &oldpos );

					retval = IDoSuperMethodA( cl, obj, (APTR)msg );

					GetAttr( STRINGA_BufferPos, obj, &newpos );

					if ( oldpos != newpos )
					{
						if ( myStringSearch( cl, obj ))
						{
							// Atleast one entry found, open window if not open
							if ( data->Window == NULL )
							{
								myStringOpenListview( cl, obj, msg );
							}
						}
						else
						{
							// No matches, migth aswell close the window
							myStringCloseListview( cl, obj );
						}
					}
					break;
				}
			}

			myStringHandleListview( cl, obj );
	        break;
	    }
#ifdef __amigaos4__
		case IECLASS_MOUSEWHEEL:
		{
			struct InputEvent *ie = msg->gpi_IEvent;

			if ( ie->ie_Y < 0 )
			{
				myStringArrowUp( cl, obj );
			}
			else if ( ie->ie_Y > 0 )
			{
				myStringArrowDown( cl, obj );
			}

			myStringHandleListview( cl, obj );

			retval = GMR_MEACTIVE;
			break;
		}
#endif
	    default:
	    {
			retval = IDoSuperMethodA( cl, obj, (APTR)msg );
		    break;
	    }
    }

	return( retval );
}

///
/// myStringClass_GM_GoActive

static uint32 myStringClass_GM_GoActive( Class *cl, Object *obj, struct gpInput *msg )
{
struct myStringClassData *data;
struct Window *win;
struct Gadget *gad;
uint32 retval;

	data = INST_DATA( cl, obj );

	gad = (struct Gadget *)obj;

	if ( gad->Flags & GFLG_DISABLED )
	{
		myStringCloseListview( cl, obj );

		retval = GMR_NOREUSE;
	}
	else
	{
		// If were not Disabled then set Selected flag
		gad->Flags |= GFLG_SELECTED;

		win = msg->gpi_GInfo->gi_Window;

		if ( win )
		{
			data->WinXPos = win->LeftEdge + gad->LeftEdge;
			data->WinYPos = win->TopEdge + gad->TopEdge + gad->Height - 1;
			data->WinWidth = gad->Width;
			data->WinHeight = 150;
		}

		if ( myStringSearch( cl, obj ))
		{
			// Atleast one entry found, open window if not open
			if ( data->Window == NULL )
			{
				myStringOpenListview( cl, obj, msg );
			}
		}
		else
		{
			// No matches, migth aswell close the window
			myStringCloseListview( cl, obj );
		}

		retval = IDoSuperMethodA( cl, obj, (APTR)msg );
	}

	return( retval );
}

///
/// myStringClass_GM_GoInactive

static uint32 myStringClass_GM_GoInactive( Class *cl, Object *obj, struct gpGoInactive *msg )
{
struct myStringClassData *data;

	data = INST_DATA( cl, obj );

	myStringCloseListview( cl, obj );

	return( IDoSuperMethodA(  cl, obj, (APTR)msg ));
}

///

/* Dispatcher */

/// myStringClassDispatcher

static uint32 myStringClassDispatcher( Class *cl, Object *obj, Msg msg )
{
struct myStringClassData *data;
uint32 ret;

	if ( msg->MethodID == OM_NEW )
	{
		return( myStringClass_OM_New( cl, obj, (APTR)msg ));
	}
	else if ( msg->MethodID == OM_DISPOSE )
	{
		return( myStringClass_OM_Dispose( cl, obj, (APTR)msg ));
	}
	else
	{
		data = INST_DATA( cl, obj );

		ObtainSemaphore( &data->Semaphore );

		switch( msg->MethodID )
		{
			/* BOOPSI methods */
            case OM_SET:
            {
                struct TagItem *tag, *tags;
                struct opSet *opSet = (struct opSet *)msg;
                tags = opSet->ops_AttrList;
                while ((tag = NextTagItem(&tags)))
                {
                    if (STRINGA_TextVal == tag->ti_Tag)
                    {
                        URLHistory_AddPage((const char *)tag->ti_Data);
                    }
                }
                 
                ret = IDoSuperMethodA(cl, obj, (APTR)msg);
             }
             break;

//			  case OM_SET:        ret = TorrentClass_OM_Set(		  cl, obj, (APTR)msg );   break;

			/* Only used for Gadgets */
//			  case GM_DOMAIN:         		  ret = myStringClass_GM_Domain(	      	  cl, obj, (APTR)msg );   break;
//			  case GM_LAYOUT:				  ret = myStringClass_GM_Layout(			  cl, obj, (APTR)msg );	  break;
//			  case GM_CLIPRECT:	      		  ret = myStringClass_GM_ClipRect(	      	  cl, obj, (APTR)msg );   break;
//			  case GM_EXTENT:				  ret = myStringClass_GM_Extent(			  cl, obj, (APTR)msg );	  break;
//			  case GM_RENDER:     			  ret = myStringClass_GM_Render(			  cl, obj, (APTR)msg );   break;
//			  case GM_HITTEST:				  ret = myStringClass_GM_HitTest(			  cl, obj, (APTR)msg );   break;
			case GM_HANDLEINPUT:	ret = myStringClass_GM_HandleInput(		cl, obj, (APTR)msg );   break;
			case GM_GOACTIVE:		ret = myStringClass_GM_GoActive(		cl, obj, (APTR)msg );   break;
			case GM_GOINACTIVE:		ret = myStringClass_GM_GoInactive(		cl, obj, (APTR)msg );   break;

			/* Unknown method -> delegate to SuperClass */
			default:				ret = IDoSuperMethodA(		cl, obj, (APTR)msg );   break;
		}

		ReleaseSemaphore( &data->Semaphore );

		return( ret );
	}
}

///

/* Create Class */

/// Make String Class

Class *MakeStringClass( void )
{
    Class *cl;
	cl = MakeClass( NULL, NULL, StringClass, sizeof(struct myStringClassData), 0 );

	if ( cl )
	{
		cl->cl_Dispatcher.h_Entry = (uint32(*)(void))myStringClassDispatcher;
	}

    URLHistory_Init();

	return( cl );
}

/// Free String Class

void FreeStringClass(Class *cl)
{
    URLHistory_Free();
    FreeClass(cl);
}

///

/* The End */
#endif //__amigaos4__








netsurf-vince/pdf/frontends/amiga/stringview/stringview.h

/*
 * Copyright 2009 Rene W. Olsen <ac@rebels.com>
 * Copyright 2009 Stephen Fellner <sf.amiga@gmail.com>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef AMIGA_STRINGVIEW_H
#define AMIGA_STRINGVIEW_H 1

#include <exec/semaphores.h>
#include <intuition/classes.h>
#include <intuition/classusr.h>

#ifdef __cplusplus
extern "C" {
#endif

/* --- */

struct myStringClassData
{
	struct SignalSemaphore  Semaphore;
	uint32					WinXPos;
	uint32					WinYPos;
	uint32					WinWidth;
	uint32					WinHeight;
	struct Window *			Window;
	Object *				WindowObject;
	Object *				ListviewObject;
	struct List				ListviewHeader;
	int32					ListviewCount;
	int32					ListviewSelected;
	struct List *			SearchHeader;
	STRPTR					SearchBuffer;
};

#define STRINGVIEW_Header	0x50000001

/* protos */

Class *	MakeStringClass(		void );
void FreeStringClass(Class *);

/* The End */

#ifdef __cplusplus
}
#endif
#endif








netsurf-vince/pdf/frontends/amiga/stringview/urlhistory.c

/*
 * Copyright 2009 Rene W. Olsen <ac@rebels.com>
 * Copyright 2009 Stephen Fellner <sf.amiga@gmail.com>
 * Copyright 2009 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifdef __amigaos4__
#include <stdio.h>
#include <ctype.h>
#include <string.h>

#include <proto/exec.h>

#include "amiga/os3support.h"

#include "utils/nsoption.h"
#include "utils/nsurl.h"
#include "netsurf/url_db.h"

#include "urlhistory.h"

static struct List PageList;

#ifdef __amigaos4__
#define ALLOCVEC_SHARED(N) AllocVecTags((N), AVT_Type, MEMF_SHARED, TAG_DONE);
#else
#define ALLOCVEC_SHARED(N) AllocVec((N), MEMF_SHARED);
#endif

void URLHistory_Init( void )
{
	// Initialise page list
	NewList( &PageList );
}


void URLHistory_Free( void )
{
	struct Node *node;

	while(( node = RemHead( &PageList )))
	{
		if( node->ln_Name) FreeVec( node->ln_Name );
		FreeVec( node );
	}
}


void URLHistory_ClearList( void )
{
	struct Node *node;

	while(( node = RemHead( &PageList )))
	{
		if( node->ln_Name) FreeVec( node->ln_Name );
		FreeVec( node );
	}
}


struct List * URLHistory_GetList( void )
{
	return &PageList;
}

static bool URLHistoryFound(nsurl *url, const struct url_data *data)
{
	struct Node *node;

	/* skip non-visited pages - disabled for testing
	if(data->visits <= 0) return true;
	*/

	/* skip this URL if it is already in the list */
	if(URLHistory_FindPage(nsurl_access(url))) return true;

	node = ALLOCVEC_SHARED(sizeof(struct Node));

	if ( node )
	{
		STRPTR urladd = (STRPTR) ALLOCVEC_SHARED( strlen ( nsurl_access(url) ) + 1);

		if ( urladd )
		{
			strcpy(urladd, nsurl_access(url));
			node->ln_Name = urladd;
			AddTail( &PageList, node );
		}
		else
		{
			FreeVec(node);
		}
	}
	return true;
}

struct Node * URLHistory_FindPage( const char *urlString )
{
	return FindName(&PageList,urlString);
}


void URLHistory_AddPage( const char * urlString )
{
	if(!nsoption_bool(url_suggestion)) return;

	// Only search if length > 0
	if( strlen( urlString ) > 0 )
	{
		urldb_iterate_partial(urlString, URLHistoryFound);
	}
}
#endif //__amigaos4__








netsurf-vince/pdf/frontends/amiga/stringview/urlhistory.h

/*
 * Copyright 2009 Rene W. Olsen <ac@rebels.com>
 * Copyright 2009 Stephen Fellner <sf.amiga@gmail.com>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef AMIGA_URLHISTORY_H
#define AMIGA_URLHISTORY_H 1

#ifdef __cplusplus
extern "C" {
#endif

void          URLHistory_Init( void );
void          URLHistory_Free( void );
struct List * URLHistory_GetList( void );
void          URLHistory_ClearList( void );
struct Node * URLHistory_FindPage( const char *urlString );
void          URLHistory_AddPage( const char * urlString );

#ifdef __cplusplus
}
#endif
#endif








netsurf-vince/pdf/frontends/amiga/theme.c

/*
 * Copyright 2010 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include "amiga/os3support.h"

#include <stdlib.h>
#include <string.h>

#include <proto/clicktab.h>
#include <proto/datatypes.h>
#include <proto/dos.h>
#include <proto/exec.h>
#include <proto/graphics.h>
#include <proto/icon.h>
#include <proto/intuition.h>

#include <gadgets/clicktab.h>
#include <gadgets/space.h>
#ifdef __amigaos4__
#include <graphics/blitattr.h>
#endif
#include <intuition/pointerclass.h>
#include <workbench/icon.h>

#include "utils/messages.h"
#include "utils/nsoption.h"
#include "utils/utils.h"
#include "desktop/searchweb.h"
#include "netsurf/mouse.h"
#include "netsurf/window.h"

#include "amiga/gui.h"
#include "amiga/drag.h"
#include "amiga/bitmap.h"
#include "amiga/plotters.h"
#include "amiga/schedule.h"
#include "amiga/theme.h"
#include "amiga/misc.h"

static struct BitMap *throbber = NULL;
static struct bitmap *throbber_nsbm = NULL;
static int throbber_frames = 1;
static int throbber_update_interval;
static Object *mouseptrobj[AMI_LASTPOINTER+1];
static struct BitMap *mouseptrbm[AMI_LASTPOINTER+1];

const char *ptrs[AMI_LASTPOINTER+1] = {
	"ptr_default",
	"ptr_point",
	"ptr_caret",
	"ptr_menu",
	"ptr_up",
	"ptr_down",
	"ptr_left",
	"ptr_right",
	"ptr_rightup",
	"ptr_leftdown",
	"ptr_leftup",
	"ptr_rightdown",
	"ptr_cross",
	"ptr_move",
	"ptr_wait",
	"ptr_help",
	"ptr_nodrop",
	"ptr_notallowed",
	"ptr_progress",
	"ptr_blank",
	"ptr_drag"};

const char *ptrs32[AMI_LASTPOINTER+1] = {
	"ptr32_default",
	"ptr32_point",
	"ptr32_caret",
	"ptr32_menu",
	"ptr32_up",
	"ptr32_down",
	"ptr32_left",
	"ptr32_right",
	"ptr32_rightup",
	"ptr32_leftdown",
	"ptr32_leftup",
	"ptr32_rightdown",
	"ptr32_cross",
	"ptr32_move",
	"ptr32_wait",
	"ptr32_help",
	"ptr32_nodrop",
	"ptr32_notallowed",
	"ptr32_progress",
	"ptr32_blank",
	"ptr32_drag"};

#ifdef __amigaos4__
/* Mapping from NetSurf to AmigaOS mouse pointers */
int osmouseptr[AMI_LASTPOINTER+1] = {
	POINTERTYPE_NORMAL, 
	POINTERTYPE_LINK,
	POINTERTYPE_TEXT,
	POINTERTYPE_CONTEXTMENU,
	POINTERTYPE_NORTHRESIZE,
	POINTERTYPE_SOUTHRESIZE,
	POINTERTYPE_WESTRESIZE,
	POINTERTYPE_EASTRESIZE,
	POINTERTYPE_NORTHEASTRESIZE,
	POINTERTYPE_SOUTHWESTRESIZE,
	POINTERTYPE_NORTHWESTRESIZE,
	POINTERTYPE_SOUTHEASTRESIZE,
	POINTERTYPE_CROSS,
	POINTERTYPE_HAND,
	POINTERTYPE_BUSY,
	POINTERTYPE_HELP,
	POINTERTYPE_NODROP,
	POINTERTYPE_NOTALLOWED,
	POINTERTYPE_PROGRESS,
	POINTERTYPE_NONE,
	POINTERTYPE_DRAGANDDROP};
#endif

void ami_theme_init(void)
{
	char themefile[1024];
	BPTR lock = 0;

	strcpy(themefile,nsoption_charp(theme));
	AddPart(themefile,"Theme",100);

	lock = Lock(themefile,ACCESS_READ);

	if(!lock)
	{
		amiga_warn_user("ThemeApplyErr",nsoption_charp(theme));
		strcpy(themefile,"PROGDIR:Resources/Themes/Default/Theme");
		nsoption_set_charp(theme, (char *)strdup("PROGDIR:Resources/Themes/Default"));
	}
	else
	{
		UnLock(lock);
	}

	lock = Lock(themefile,ACCESS_READ);
	if(lock)
	{
		UnLock(lock);
		messages_add_from_file(themefile);
	}
}

int ami_theme_throbber_get_width(void)
{
	return bitmap_get_width(throbber_nsbm) / throbber_frames;
}

int ami_theme_throbber_get_height(void)
{
	return bitmap_get_height(throbber_nsbm);
}

void ami_theme_throbber_setup(void)
{
	char throbberfile[1024];
	struct bitmap *bm;

	ami_get_theme_filename(throbberfile,"theme_throbber",false);
	throbber_frames=atoi(messages_get("theme_throbber_frames"));
	if(throbber_frames == 0) throbber_frames = 1;
	throbber_update_interval = atoi(messages_get("theme_throbber_delay"));
	if(throbber_update_interval == 0) throbber_update_interval = 250;

	bm = ami_bitmap_from_datatype(throbberfile);
	throbber = ami_bitmap_get_native(bm, bitmap_get_width(bm), bitmap_get_height(bm),
		ami_plot_screen_is_palettemapped(), NULL);

	throbber_nsbm = bm;
}

void ami_theme_throbber_free(void)
{
	amiga_bitmap_destroy(throbber_nsbm);
	throbber_nsbm = NULL;
	throbber = NULL;
}

void ami_get_theme_filename(char *filename, const char *themestring, bool protocol)
{
	if(protocol)
		strcpy(filename,"file:///");
	else
		strcpy(filename,"");

	if(messages_get(themestring)[0] == '*')
	{
		strncat(filename,messages_get(themestring)+1,100);
	}
	else
	{
		strcat(filename, nsoption_charp(theme));
		AddPart(filename, messages_get(themestring), 100);
	}
}

void gui_window_set_pointer(struct gui_window *g, gui_pointer_shape shape)
{
	ami_set_pointer(ami_gui_get_gui_window_2(g), shape, true);
}

void ami_update_pointer(struct Window *win, gui_pointer_shape shape)
{
	if(ami_drag_has_data()) return; /**\todo check this shouldn't be drag_in_progress */

	if(LIB_IS_AT_LEAST((struct Library *)IntuitionBase, 53, 42)) {
#ifdef __amigaos4__
		BOOL ptr_delay = FALSE;
		if(shape == GUI_POINTER_WAIT) ptr_delay = TRUE;

		SetWindowPointer(win,
					WA_PointerType, osmouseptr[shape],
					WA_PointerDelay, ptr_delay,
					TAG_DONE);
#endif
	} else {
		if(nsoption_bool(os_mouse_pointers))
		{
			switch(shape)
			{
				case GUI_POINTER_DEFAULT:
					SetWindowPointer(win, TAG_DONE);
				break;

				case GUI_POINTER_WAIT:
					SetWindowPointer(win,
						WA_BusyPointer, TRUE,
						WA_PointerDelay, TRUE,
						TAG_DONE);
				break;

				default:
					if(mouseptrobj[shape]) {
						SetWindowPointer(win, WA_Pointer, mouseptrobj[shape], TAG_DONE);
					} else {
						SetWindowPointer(win, TAG_DONE);
					}
				break;
			}
		}
		else
		{
			if(mouseptrobj[shape])
			{
				SetWindowPointer(win, WA_Pointer, mouseptrobj[shape], TAG_DONE);
			}
			else
			{
				if(shape ==	GUI_POINTER_WAIT)
				{
					SetWindowPointer(win,
						WA_BusyPointer, TRUE,
						WA_PointerDelay, TRUE,
						TAG_DONE);
				}
				else
				{
					SetWindowPointer(win, TAG_DONE);
				}
			}
		}
	}
}

void ami_init_mouse_pointers(void)
{
	if(LIB_IS_AT_LEAST((struct Library *)IntuitionBase, 53, 42)) return;

	int i;
	struct RastPort mouseptr;
	struct DiskObject *dobj;
	uint32 format = IDFMT_BITMAPPED;
	int32 mousexpt=0,mouseypt=0;

	InitRastPort(&mouseptr);

	for(i=0; i<=AMI_LASTPOINTER; i++) {
		BPTR ptrfile;
		mouseptrbm[i] = NULL;
		mouseptrobj[i] = NULL;
		char ptrfname[1024];

#ifdef __amigaos4__
		if(nsoption_bool(truecolour_mouse_pointers)) {
			ami_get_theme_filename((char *)&ptrfname,ptrs32[i], false);
			if((dobj = GetIconTags(ptrfname,ICONGETA_UseFriendBitMap,TRUE,TAG_DONE))) {
				if(IconControl(dobj, ICONCTRLA_GetImageDataFormat, &format, TAG_DONE)) {
					if(IDFMT_DIRECTMAPPED == format) {
						int32 width = 0, height = 0;
						uint8* data = 0;
						IconControl(dobj,
							ICONCTRLA_GetWidth, &width,
							ICONCTRLA_GetHeight, &height,
							ICONCTRLA_GetImageData1, &data,
							TAG_DONE);

						if ((width > 0) && (width <= 64) && (height > 0) && (height <= 64) && data) {
							STRPTR tooltype;

							if((tooltype = FindToolType(dobj->do_ToolTypes, "XOFFSET")))
								mousexpt = atoi(tooltype);

							if((tooltype = FindToolType(dobj->do_ToolTypes, "YOFFSET")))
								mouseypt = atoi(tooltype);

							if ((mousexpt < 0) || (mousexpt >= width))
								mousexpt = 0;
							if ((mouseypt < 0) || (mouseypt >= height))
								mouseypt = 0;

							static uint8 dummyPlane[64 * 64 / 8];
                   			static struct BitMap dummyBitMap = { 64 / 8, 64, 0, 2, 0, { dummyPlane, dummyPlane, 0, 0, 0, 0, 0, 0 }, };

							mouseptrobj[i] = NewObject(NULL, "pointerclass",
												POINTERA_BitMap, &dummyBitMap,
												POINTERA_XOffset, -mousexpt,
												POINTERA_YOffset, -mouseypt,
												POINTERA_WordWidth, (width + 15) / 16,
												POINTERA_XResolution, POINTERXRESN_SCREENRES,
												POINTERA_YResolution, POINTERYRESN_SCREENRESASPECT,
												POINTERA_ImageData, data,
												POINTERA_Width, width,
												POINTERA_Height, height,
												TAG_DONE);
						}
					}
				}
			}
		}
#endif

		if(!mouseptrobj[i])
		{
			ami_get_theme_filename(ptrfname,ptrs[i], false);
			if((ptrfile = Open(ptrfname,MODE_OLDFILE)))
			{
				int mx,my;
				UBYTE *pprefsbuf = malloc(1061);
				Read(ptrfile, pprefsbuf, 1061);

				mouseptrbm[i] = malloc(sizeof(struct BitMap));
				InitBitMap(mouseptrbm[i], 2, 32, 32);
				mouseptrbm[i]->Planes[0] = AllocRaster(32, 32);
				mouseptrbm[i]->Planes[1] = AllocRaster(32, 32);
				mouseptr.BitMap = mouseptrbm[i];

				for(my=0;my<32;my++)
				{
					for(mx=0;mx<32;mx++)
					{
						SetAPen(&mouseptr,pprefsbuf[(my*(33))+mx]-'0');
						WritePixel(&mouseptr,mx,my);
					}
				}

				mousexpt = ((pprefsbuf[1056]-'0')*10)+(pprefsbuf[1057]-'0');
				mouseypt = ((pprefsbuf[1059]-'0')*10)+(pprefsbuf[1060]-'0');

				mouseptrobj[i] = NewObject(NULL,"pointerclass",
					POINTERA_BitMap,mouseptrbm[i],
					POINTERA_WordWidth,2,
					POINTERA_XOffset,-mousexpt,
					POINTERA_YOffset,-mouseypt,
					POINTERA_XResolution,POINTERXRESN_SCREENRES,
					POINTERA_YResolution,POINTERYRESN_SCREENRESASPECT,
					TAG_DONE);

				free(pprefsbuf);
				Close(ptrfile);
			}

		}

	} // for
}

void ami_mouse_pointers_free(void)
{
	if(LIB_IS_AT_LEAST((struct Library *)IntuitionBase, 53, 42)) return;

	int i;

	for(i=0;i<=AMI_LASTPOINTER;i++)
	{
		if(mouseptrbm[i])
		{
			FreeRaster(mouseptrbm[i]->Planes[0],32,32);
			FreeRaster(mouseptrbm[i]->Planes[1],32,32);
			free(mouseptrbm[i]);
		}
	}
}

void gui_window_start_throbber(struct gui_window *g)
{
	if(!g) return;
	if(nsoption_bool(kiosk_mode)) return;

#ifdef __amigaos4__
	if(ami_gui_get_tab_node(g) && (ami_gui2_get_tabs(ami_gui_get_gui_window_2(g)) > 1))
	{
		SetClickTabNodeAttrs(ami_gui_get_tab_node(g), TNA_Flagged, TRUE, TAG_DONE);
		RefreshGadgets((APTR)ami_gui2_get_object(ami_gui_get_gui_window_2(g), AMI_GAD_TABS),
			ami_gui_get_window(g), NULL);
	}
#endif

	ami_gui_set_throbbing(g, true);
	if(ami_gui_get_throbber_frame(g) == 0) ami_gui_set_throbber_frame(g, 1);
	ami_throbber_redraw_schedule(throbber_update_interval, g);
}

void gui_window_stop_throbber(struct gui_window *g)
{
	struct IBox *bbox;

	if(!g) return;
	if(nsoption_bool(kiosk_mode)) return;

#ifdef __amigaos4__
	if(ami_gui_get_tab_node(g) && (ami_gui2_get_tabs(ami_gui_get_gui_window_2(g)) > 1))
	{
		SetClickTabNodeAttrs(ami_gui_get_tab_node(g), TNA_Flagged, FALSE, TAG_DONE);
		RefreshGadgets((APTR)ami_gui2_get_object(ami_gui_get_gui_window_2(g), AMI_GAD_TABS),
			ami_gui_get_window(g), NULL);
	}
#endif

	if(IS_CURRENT_GW(ami_gui_get_gui_window_2(g), g)) {
		if(ami_gui_get_space_box(ami_gui2_get_object(ami_gui_get_gui_window_2(g), AMI_GAD_THROBBER), &bbox) != NSERROR_OK) {
			amiga_warn_user("NoMemory", "");
			return;
		}

		if(throbber != NULL) {
			BltBitMapRastPort(throbber, 0, 0, ami_gui_get_window(g)->RPort,
				bbox->Left, bbox->Top, 
				ami_theme_throbber_get_width(), ami_theme_throbber_get_height(),
				0x0C0);
		}
		ami_gui_free_space_box(bbox);
	}

	ami_gui_set_throbbing(g, false);
	ami_throbber_redraw_schedule(-1, g);
}

static void ami_throbber_update(void *p)
{
	struct gui_window *g = (struct gui_window *)p;
	struct IBox *bbox;
	int frame = 0;

	if(!g) return;
	if(!ami_gui2_get_object(ami_gui_get_gui_window_2(g), AMI_GAD_THROBBER)) return;

	if(ami_gui_get_throbbing(g) == true) {
		frame = ami_gui_get_throbber_frame(g);
		ami_gui_set_throbber_frame(g, frame + 1);
		if(ami_gui_get_throbber_frame(g) > (throbber_frames-1))
			ami_gui_set_throbber_frame(g, 1);
	}

	if(IS_CURRENT_GW(ami_gui_get_gui_window_2(g),g)) {
		if(ami_gui_get_space_box(ami_gui2_get_object(ami_gui_get_gui_window_2(g), AMI_GAD_THROBBER), &bbox) != NSERROR_OK) {
			amiga_warn_user("NoMemory", "");
			return;
		}

		if(throbber != NULL) {
#ifdef __amigaos4__
			BltBitMapTags(BLITA_SrcX, ami_theme_throbber_get_width() * frame,
						BLITA_SrcY, 0,
						BLITA_DestX, bbox->Left,
						BLITA_DestY, bbox->Top,
						BLITA_Width, ami_theme_throbber_get_width(),
						BLITA_Height, ami_theme_throbber_get_height(),
						BLITA_Source, throbber,
						BLITA_Dest, ami_gui_get_window(g)->RPort,
						BLITA_SrcType, BLITT_BITMAP,
						BLITA_DestType, BLITT_RASTPORT,
					//	BLITA_UseSrcAlpha, TRUE,
					TAG_DONE);
#else
			BltBitMapRastPort(throbber, ami_theme_throbber_get_width() * frame,
				0, ami_gui_get_window(g)->RPort,
				bbox->Left, bbox->Top,
				ami_theme_throbber_get_width(), ami_theme_throbber_get_height(),
				0xC0);
#endif
		}
		ami_gui_free_space_box(bbox);
	}

	if(frame > 0) ami_throbber_redraw_schedule(throbber_update_interval, g);
}

void ami_throbber_redraw_schedule(int t, struct gui_window *g)
{
	ami_schedule(t, ami_throbber_update, g); 
}
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/*
 * Copyright 2010 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef AMIGA_THEME_H
#define AMIGA_THEME_H

#include "netsurf/mouse.h"

struct gui_window_2;
struct gui_window;

#define AMI_GUI_POINTER_BLANK GUI_POINTER_PROGRESS+1
#define AMI_GUI_POINTER_DRAG  GUI_POINTER_PROGRESS+2
#define AMI_LASTPOINTER AMI_GUI_POINTER_DRAG

void ami_theme_init(void);
void ami_get_theme_filename(char *filename, const char *themestring, bool protocol);

int ami_theme_throbber_get_width(void);
int ami_theme_throbber_get_height(void);

void ami_theme_throbber_setup(void);
void ami_theme_throbber_free(void);
void ami_update_throbber(struct gui_window_2 *g,bool redraw);

void ami_init_mouse_pointers(void);
void ami_mouse_pointers_free(void);
/* Use the following ONLY if nothing other than the Intuition window pointer is available,
 * and ALWAYS in preference to SetWindowPointer(), as it features more pointers and uses
 * the correct ones specified in user preferences. */
void ami_update_pointer(struct Window *win, gui_pointer_shape shape); 

void gui_window_start_throbber(struct gui_window *g);
void gui_window_stop_throbber(struct gui_window *g);
void ami_throbber_redraw_schedule(int t, struct gui_window *g);

void gui_window_set_pointer(struct gui_window *g, gui_pointer_shape shape);
#endif
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/*
 * Copyright 2008-2020 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include "amiga/os3support.h"

#include <stdlib.h>
#include <string.h>
#include <sys/types.h>

#include <proto/codesets.h>
#include <proto/exec.h>
#include <proto/utility.h>

#include "utils/nsoption.h"
#include "utils/utf8.h"
#include "netsurf/utf8.h"

#include "amiga/utf8.h"

static nserror ami_utf8_codesets(const char *string, size_t len, char **result, bool to_local)
{
	char *out;
	ULONG utf8_tag, local_tag;
	static struct codeset *utf8_cs = NULL;
	static struct codeset *local_cs = NULL;

	if(local_cs == NULL) CodesetsFind(NULL,
#ifdef __amigaos4__
						CSA_MIBenum, nsoption_int(local_codeset),
#else
						NULL,
#endif
					TAG_DONE);

     if(utf8_cs == NULL) CodesetsFind(NULL,
                           CSA_MIBenum, CS_MIBENUM_UTF_8,
                           TAG_DONE);

	if(to_local == false) {
		local_tag = CSA_SourceCodeset;
		utf8_tag = CSA_DestCodeset;
	} else {
		utf8_tag = CSA_SourceCodeset;
		local_tag = CSA_DestCodeset;
	}

	out = CodesetsConvertStr(CSA_Source, string,
						CSA_SourceLen, len,
#ifdef __amigaos4__
						local_tag, local_cs,
#endif
						utf8_tag, utf8_cs,
						CSA_MapForeignChars, TRUE,
						TAG_DONE);

	if(out != NULL) {
		*result = strdup(out);
		CodesetsFreeA(out, NULL);
	} else {
		return NSERROR_BAD_ENCODING;
	}

	return NSERROR_OK;
}

nserror utf8_from_local_encoding(const char *string, size_t len, char **result)
{
	if(__builtin_expect((CodesetsBase == NULL), 0)) {
		return utf8_from_enc(string, nsoption_charp(local_charset), len, result, NULL);
	} else {
		return ami_utf8_codesets(string, len, result, false);
	}
}

nserror utf8_to_local_encoding(const char *string, size_t len, char **result)
{
	if(__builtin_expect((CodesetsBase == NULL), 0)) {
		nserror err = NSERROR_NOMEM;
		char *local_charset = ASPrintf("%s//IGNORE", nsoption_charp(local_charset));
		if(local_charset) {
			err = utf8_to_enc(string, local_charset, len, result);
			FreeVec(local_charset);
		}
		return err;
	} else {
		return ami_utf8_codesets(string, len, result, true);
	}
}

void ami_utf8_free(char *ptr)
{
	if(ptr) free(ptr);
}

char *ami_utf8_easy(const char *string)
{
	char *localtext;
	if(utf8_to_local_encoding(string, strlen(string), &localtext) == NSERROR_OK) {
		return localtext;
	} else {
		return strdup(string);
	}
}

char *ami_to_utf8_easy(const char *string)
{
	char *localtext;

	if(utf8_from_local_encoding(string, strlen(string), &localtext) == NSERROR_OK) {
		return localtext;
	} else {
		return strdup(string);
	}
}


static struct gui_utf8_table utf8_table = {
	.utf8_to_local = utf8_to_local_encoding,
	.local_to_utf8 = utf8_from_local_encoding,
};

struct gui_utf8_table *amiga_utf8_table = &utf8_table;
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/*
 * Copyright 2008 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef AMIGA_UTF8_H
#define AMIGA_UTF8_H

extern struct gui_utf8_table *ami_utf8_table;

char *ami_utf8_easy(const char *string);
void ami_utf8_free(char *ptr);
char *ami_to_utf8_easy(const char *string);

nserror utf8_from_local_encoding(const char *string, size_t len, char **result);
nserror utf8_to_local_encoding(const char *string, size_t len, char **result);

#endif
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/*
 * Copyright 2011 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include "testament.h"

/* Release revisions are prepended with 6000 so the version numbers below
 * are same as NetSurf numbering.
 * CI builds use themselves as the revision.
 * This means releases have a higher revision than CI builds, and stops
 * problems created by "0" not being a valid AmigaOS revision number.
 */
#define NETSURF_VERSION_MAJOR "3"
#define NETSURF_VERSION_MINOR_EXTERNAL "11"
#if defined(CI_BUILD)
#define NETSURF_VERSION_MINOR CI_BUILD
#else
#define NETSURF_VERSION_MINOR "6000" NETSURF_VERSION_MINOR_EXTERNAL
#endif

static const __attribute__((used)) char *verstag = "\0$VER: NetSurf " NETSURF_VERSION_MAJOR "." NETSURF_VERSION_MINOR " (" WT_COMPILEDATE ")\0";
const char * const verdate = WT_COMPILEDATE;
const char * const verarexx = NETSURF_VERSION_MAJOR "." NETSURF_VERSION_MINOR_EXTERNAL;
const char * const wt_revid = WT_REVID;
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# ----------------------------------------------------------------------------
# Atari target setup
# ----------------------------------------------------------------------------

# !!!IMPORTANT!!!
# On regular m68k-atari-mint installation, these must be set
# manually via env. variables, because the m68k-atari-mint
# toolchain is located in /usr/bin and the wildcard matching
# fails then. So this wildcard matches only works for
# the netsurf environment!
STRIP := $(wildcard $(GCCSDK_INSTALL_CROSSBIN)/*-strip)
STACK := $(wildcard $(GCCSDK_INSTALL_CROSSBIN)/*stack)
FT2CF := $(GCCSDK_INSTALL_ENV)/bin/freetype-config

ifeq ($(ATARIARCH),68000)
PRGSUFFIX := 000.app
PKGNAME := ns000.zip
endif

ifeq ($(ATARIARCH),68020-60)
CFLAGS += -m68020-60
LDFLAGS += -m68020-60
PRGSUFFIX := 020.app
PKGNAME := ns020.zip
endif

ifeq ($(ATARIARCH),v4e)
CFLAGS += -mcpu=5475
LDFLAGS += -mcpu=5475
PRGSUFFIX := v4e.app
PKGNAME := nsv4e.zip
endif

# non-pkgconfig components

SPIDERMONKEY_CFLAGS := -DXP_UNIX -DJS_HAS_FILE_OBJECT=0 -DJSOPTION_JIT=0 -DPOSIX_SOURCE -D_BSD_SOURCE

# freetype is optional but older versions do not use pkg-config
ifeq ($(NETSURF_USE_ATARI_FREETYPE_FONT),YES)
  NETSURF_USE_FREETYPE2 := AUTO
  NETSURF_FEATURE_FREETYPE2_CFLAGS := -DWITH_FREETYPE_FONT_DRIVER

  $(eval $(call pkg_config_find_and_add_enabled,FREETYPE2,freetype2,freetype2))

  # try and use non pkg-config method
  ifeq ($(NETSURF_USE_FREETYPE2),NO)
    FREETYPE_CONFIG_EXISTS := $(shell $(FT2CF) --cflags >/dev/null && echo yes)
    ifeq ($(FREETYPE_CONFIG_EXISTS),yes)
      NETSURF_USE_FREETYPE2 := YES
      CFLAGS += $(shell $(FT2CF) --cflags) $(NETSURF_FEATURE_FREETYPE2_CFLAGS)
      LDFLAGS += $(shell $(FT2CF) --libs)
      $(info FT2.CNFG: freetype2 (freetype2)	enabled)
    else
      $(info FT2.CNFG: freetype2 (freetype2)	failed)
      $(error Unable to find library for: freetype2)
    endif
  endif
endif


$(eval $(call feature_enabled,ATARI_NETSURF_FONT,-DWITH_INTERNAL_FONT_DRIVER,,(Internal Font)))
$(eval $(call feature_enabled,ATARI_VDI_FONT,-DWITH_VDI_FONT_DRIVER,,(VDI Font)))
$(eval $(call feature_enabled,ATARI_8BPP_SUPPORT,-DWITH_8BPP_SUPPORT,,(Indexed screen format support)))

$(eval $(call pkg_config_find_and_add,libcares,Cares))

CFLAGS += -U__STRICT_ANSI__ -std=c99 -Dsmall -Dnsatari \
		-D_BSD_SOURCE \
		-D_XOPEN_SOURCE=600 \
		-D_POSIX_C_SOURCE=200112L \
		-DNSLOG_LEVEL_0x0010=NSLOG_LEVEL_INFO \
		$(shell $(PKG_CONFIG) --cflags openssl ) \
		$(shell $(PKG_CONFIG) --cflags libcurl )

LDFLAGS += -lcflib -lcurl
LDFLAGS += -lssl -lcrypto
LDFLAGS += -lz -lHermes -lgem -lm
LDFLAGS += -L$(GCCSDK_INSTALL_ENV)/lib


# sources purely for the Atari FreeMiNT build
S_FRONTEND := \
	about.c \
	bitmap.c \
	clipboard.c \
	ctxmenu.c \
	cookies.c \
	deskmenu.c \
	download.c \
	encoding.c \
	file.c \
	findfile.c \
	filetype.c \
	font.c \
	gui.c \
	hotlist.c \
	history.c \
	misc.c \
	osspec.c \
	redrawslots.c \
	rootwin.c \
	schedule.c \
	search.c \
	statusbar.c \
	settings.c \
	toolbar.c \
	treeview.c \
	plot/plot.c \
	plot/fontplot.c \
	plot/eddi.s \
	plot/font_freetype.c \
	plot/font_internal.c \
	plot/font_vdi.c \
	gemtk/aestabs.c \
	gemtk/dragdrop.c \
	gemtk/guiwin.c \
	gemtk/msgbox.c \
	gemtk/utils.c \
	gemtk/objc.c


# This is the final source build list
# Note this is deliberately *not* expanded here as common and image
#   are not yet available
SOURCES = $(S_COMMON) $(S_IMAGE) $(S_BROWSER) $(S_FRONTEND)

# ---------------------------------------------------------------------------
# Target setup
# ---------------------------------------------------------------------------

EXETARGET := ns$(SUBTARGET)$(PRGSUFFIX)

# The filter and target for split messages
MESSAGES_FILTER=atari

# ----------------------------------------------------------------------------
# Install target
# ----------------------------------------------------------------------------

ATARI_TARGET_DIR := netsurf/
ATARI_RES_DIR := $(FRONTEND_RESOURCES_DIR)/
ATARI_DOC_DIR := $(FRONTEND_SOURCE_DIR)/doc/
ATARI_FONT_NAME := ttf-bitstream-vera-1.10
ATARI_FONT_SOURCE_URL := http://ftp.gnome.org/pub/GNOME/sources/ttf-bitstream-vera/1.10/$(ATARI_FONT_NAME).tar.gz
#ATARI_FONT_SOURCE_URL := http://localhost/$(ATARI_FONT_NAME).tar.gz
ATARI_FONT_TMP_DIR := $(DEPROOT)/../
ATARI_FONT_SOURCE_DIR := $(ATARI_FONT_TMP_DIR)$(ATARI_FONT_NAME)/
ATARI_GENERIC_RESOURCES := de en it ja nl
ATARI_RESOURCES := $(addprefix resources/,$(ATARI_GENERIC_RESOURCES))

install-atari:

# ----------------------------------------------------------------------------
# Package target
# ----------------------------------------------------------------------------

$(ATARI_FONT_TMP_DIR)$(ATARI_FONT_NAME):
	$(Q)wget $(ATARI_FONT_SOURCE_URL) -O $(ATARI_FONT_TMP_DIR)$(ATARI_FONT_NAME).tar.gz
	tar xfz $(ATARI_FONT_TMP_DIR)/$(ATARI_FONT_NAME).tar.gz -C $(ATARI_FONT_TMP_DIR)

package-atari: $(ATARI_FONT_TMP_DIR)$(ATARI_FONT_NAME) $(PKGNAME)
	$(VQ)echo Creating $(PKGNAME)

$(PKGNAME): $(EXETARGET)
ifneq ($(strip $(STRIP)),)
	$(Q)echo Stripping symbols from $(EXETARGET) with $(STRIP)
	$(Q)$(STRIP) $(EXETARGET)
endif
ifneq ($(strip $(STACK)),)
	$(Q)$(STACK) -S 256k $(EXETARGET)
endif
	$(Q)rm -rf $(ATARI_TARGET_DIR)
	$(Q)rm -rf $(PKGNAME)
	$(Q)$(MKDIR) $(ATARI_TARGET_DIR)
	$(Q)$(MKDIR) $(ATARI_TARGET_DIR)doc
	$(Q)$(MKDIR) $(ATARI_TARGET_DIR)downloads
	$(Q)$(MKDIR) $(ATARI_TARGET_DIR)res
	$(Q)$(MKDIR) $(ATARI_TARGET_DIR)res/fonts
	$(Q)$(MKDIR) $(ATARI_TARGET_DIR)res/icons
	$(Q)$(MKDIR) $(ATARI_TARGET_DIR)res/cache
	$(Q)touch $(ATARI_TARGET_DIR)cookies
	$(Q)touch $(ATARI_TARGET_DIR)url.db

	$(Q)cp $(ATARI_DOC_DIR)bugs $(ATARI_TARGET_DIR)doc/
	$(Q)cp $(ATARI_DOC_DIR)faq.txt $(ATARI_TARGET_DIR)doc/
	$(Q)cp $(ATARI_DOC_DIR)readme.txt $(ATARI_TARGET_DIR)doc/
	$(Q)cp $(ATARI_DOC_DIR)todo.txt $(ATARI_TARGET_DIR)doc/

# GUI resources:
	$(Q)cp -r $(ATARI_RESOURCES)  $(ATARI_TARGET_DIR)res/
	$(Q)cp $(ATARI_RES_DIR)/netsurf.rsc  $(ATARI_TARGET_DIR)res/netsurf.rsc
	$(Q)cp $(ATARI_RES_DIR)/languages  $(ATARI_TARGET_DIR)res/languages
	$(Q)cp $(ATARI_RES_DIR)/icons/toolbar -R $(ATARI_TARGET_DIR)res/icons
	$(Q)cp resources/icons/* -R $(ATARI_TARGET_DIR)res/icons/

	$(Q)cp resources/netsurf.png $(ATARI_TARGET_DIR)res/netsurf.png
	$(Q)cp resources/adblock.css $(ATARI_TARGET_DIR)res/adblock.css
	$(Q)cp resources/default.css $(ATARI_TARGET_DIR)res/default.css
	$(Q)cp resources/quirks.css $(ATARI_TARGET_DIR)res/quirks.css
	$(Q)cp resources/internal.css $(ATARI_TARGET_DIR)res/internal.css
	$(Q)cp resources/SearchEngines $(ATARI_TARGET_DIR)res/search
	$(Q)cp resources/ca-bundle $(ATARI_TARGET_DIR)res/cabundle
	$(Q)$(INSTALL) -m 644 -T $(MESSAGES_TARGET)/en/Messages $(ATARI_TARGET_DIR)res/messages
	$(Q)cp resources/en/welcome.html $(ATARI_TARGET_DIR)res/welcome.html
	$(Q)cp resources/en/licence.html $(ATARI_TARGET_DIR)res/licence.html
	$(Q)cp resources/en/credits.html $(ATARI_TARGET_DIR)res/credits.html

# copy "Bitstream Vera" font:
	$(Q)cp $(ATARI_FONT_SOURCE_DIR)RELEASENOTES.TXT $(ATARI_TARGET_DIR)res/fonts/
	$(Q)cp $(ATARI_FONT_SOURCE_DIR)README.TXT $(ATARI_TARGET_DIR)res/fonts/
	$(Q)cp $(ATARI_FONT_SOURCE_DIR)COPYRIGHT.TXT $(ATARI_TARGET_DIR)res/fonts/

	$(Q)cp $(ATARI_FONT_SOURCE_DIR)Vera.ttf $(ATARI_TARGET_DIR)res/fonts/ss.ttf
	$(Q)cp $(ATARI_FONT_SOURCE_DIR)VeraBd.ttf $(ATARI_TARGET_DIR)res/fonts/ssb.ttf
	$(Q)cp $(ATARI_FONT_SOURCE_DIR)VeraIt.ttf $(ATARI_TARGET_DIR)res/fonts/ssi.ttf
	$(Q)cp $(ATARI_FONT_SOURCE_DIR)VeraBI.ttf $(ATARI_TARGET_DIR)res/fonts/ssib.ttf
	$(Q)cp $(ATARI_FONT_SOURCE_DIR)VeraSe.ttf $(ATARI_TARGET_DIR)res/fonts/s.ttf
	$(Q)cp $(ATARI_FONT_SOURCE_DIR)VeraSeBd.ttf $(ATARI_TARGET_DIR)res/fonts/sb.ttf
	$(Q)cp $(ATARI_FONT_SOURCE_DIR)VeraMono.ttf $(ATARI_TARGET_DIR)res/fonts/mono.ttf
	$(Q)cp $(ATARI_FONT_SOURCE_DIR)VeraMoBd.ttf $(ATARI_TARGET_DIR)res/fonts/monob.ttf
	$(Q)cp $(ATARI_FONT_SOURCE_DIR)VeraMoIt.ttf $(ATARI_TARGET_DIR)res/fonts/cursive.ttf
	$(Q)cp $(ATARI_FONT_SOURCE_DIR)VeraMoBI.ttf $(ATARI_TARGET_DIR)res/fonts/fantasy.ttf

	$(Q)cp $(EXETARGET) $(ATARI_TARGET_DIR)$(EXETARGET)

# zip files
	$(Q)zip $(PKGNAME) -9 -r ./$(ATARI_TARGET_DIR)

# delete temporary folders
	$(Q)rm -rf $(ATARI_TARGET_DIR)
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# ----------------------------------------------------------------------------
# Atari-specific options
# ----------------------------------------------------------------------------

# Force using glibc internal iconv implementation instead of external libiconv
# Valid options: YES, NO
NETSURF_USE_LIBICONV_PLUG := NO

# Enable NetSurf's use of librosprite for displaying RISC OS Sprites
# Valid options: YES, NO, AUTO
NETSURF_USE_ROSPRITE := NO

# Enable NetSurf's use of librsvg in conjunction with Cairo to display SVGs
# Valid options: YES, NO, AUTO
NETSURF_USE_RSVG := AUTO

# Enable NetSurf's use of libsvgtiny for displaying SVGs
# Valid options: YES, NO, AUTO
NETSURF_USE_NSSVG := AUTO

# Enable building the source object cache filesystem based backing store.
# implementation.
# Valid options: YES, NO
NETSURF_FS_BACKING_STORE := YES

# enable true type fonts via freetype2
# Valid options: YES, NO
NETSURF_USE_ATARI_FREETYPE_FONT := YES

# Enable use of netsurf embedded font
# Valid options: YES, NO
NETSURF_USE_ATARI_NETSURF_FONT := YES

# Enable VDI Font rendering
# Valid options: YES, NO
NETSURF_USE_ATARI_VDI_FONT := NO

# Configure support for screen drivers with no true colour mode
# Valid options: YES, NO
NETSURF_USE_ATARI_8BPP_SUPPORT := NO

# Configure the CPU target
# Valid options: 68000, 68020-60, 5475 (coldfire)
ATARIARCH = 68020-60

# enable optimizations
# -O2 is currently broken with m68000 / m68020-60 builds
CFLAGS += -O3

# override warning flags removing -Wall
WARNFLAGS = -W -Wundef -Wpointer-arith \
		-Wcast-align -Wwrite-strings -Wstrict-prototypes \
		-Wmissing-prototypes -Wmissing-declarations -Wredundant-decls \
		-Wnested-externs -Wuninitialized -Wl,-t
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/*
 * Copyright 2013 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <limits.h>
#include <unistd.h>
#include <string.h>
#include <stdlib.h>
#include <stdbool.h>
#include <stdint.h>

#include "testament.h"
#include "utils/useragent.h"
#include "utils/nsurl.h"
#include "utils/messages.h"
#include "desktop/version.h"
#include "netsurf/browser_window.h"

#include "curl/curlver.h"

#include "cflib.h"
#include "atari/gui.h"
#include "atari/misc.h"
#include "atari/plot/plot.h"
#include "atari/gemtk/gemtk.h"
#include "atari/res/netsurf.rsh"
#include "atari/about.h"

static OBJECT * about_form = NULL;
static char * infocontent;
static char version[32];
VdiHdl vdihandle;

static short __CDECL about_userdraw(PARMBLK *parmblock)
{
	short pxy[8];
	short dummy;
	short cheight = 8, cwidth = gl_wchar;
	char c[2] = {0,0};

	/* Setup area to the full area...: */
	GRECT area = {
		.g_x = parmblock->pb_x,
		.g_y = parmblock->pb_y,
		.g_w = parmblock->pb_w-8,
		.g_h = parmblock->pb_h
	};

	/* Setup clip: */
	GRECT clip = {
		.g_x = parmblock->pb_xc,
		.g_y = parmblock->pb_yc,
		.g_w = parmblock->pb_wc,
		.g_h = parmblock->pb_hc
	};

	if(parmblock->pb_currstate == parmblock->pb_prevstate){
		short cur_x, cur_y;
		char *content;
		int content_len;

		content = (char*)parmblock->pb_parm;
		content_len = strlen(content);
		cur_x = area.g_x;
		cur_y = area.g_y;


		if(!rc_intersect(&area, &clip)){
			return (0);
		}

		pxy[0] = clip.g_x;
		pxy[1] = clip.g_y;
		pxy[2] = pxy[0] + clip.g_w-1;
		pxy[3] = pxy[1] + clip.g_h-1;
		vs_clip(vdihandle, 1, pxy);
		vst_alignment(vdihandle, 0, 5, &dummy, &dummy);
		vst_height(vdihandle, sys_sml_height, &dummy, &dummy, &dummy, &cheight);
		vswr_mode(vdihandle, 2);

		for (int i=0; i<content_len; i++) {
			if (content[i] == '\n') {
				cur_y += cheight;
				cur_x = area.g_x;
			} else {
				if (cur_x >= clip.g_x
						&& cur_x < (clip.g_x + clip.g_w)
							&& cur_y > clip.g_y
								&& cur_y < (clip.g_w + clip.g_h)) {
					c[0] = content[i];
					v_gtext(vdihandle, cur_x, cur_y, c);
				}
				cur_x += cwidth;
			}
		}

		vs_clip(vdihandle, 0, pxy);
	}
	return(0);
}

void atari_about_show(void)
{
	static USERBLK userblk;
	short elem = 0;
	const char * goto_url = NULL;
	nserror nserr;
	nsurl *url;

	vdihandle = plot_get_vdi_handle();

	infocontent = malloc(8000);
	memset(infocontent, 0, 8000);

	snprintf(infocontent, 8000,
			"Netsurf  : %s\n"
			"Build ID : %s\n"
			"Date     : %s\n"
			"MiNTLib  : %d.%d-%d%s\n"
			"GEMLib   : %d.%d-%d%s\n"
			"CFLib    : %d.%d-%d%s\n"
			"cURL     : %s\n",
			user_agent_string(),
			WT_REVID,
			WT_COMPILEDATE,
			__MINTLIB_MAJOR__, __MINTLIB_MINOR__, __MINTLIB_REVISION__,
			__MINTLIB_BETATAG__,
			__GEMLIB_MAJOR__, __GEMLIB_MINOR__, __GEMLIB_REVISION__,
			__GEMLIB_BETATAG__,
			__CFLIB_MAJOR__, __CFLIB_MINOR__, __CFLIB_REVISION__,
			__CFLIB_BETATAG__,
			LIBCURL_VERSION);

	about_form = gemtk_obj_get_tree(ABOUT);
	snprintf(version, 32, "%s%s", "NetSurf ", (char*)netsurf_version);
	set_string(about_form, ABOUT_LBL_VERSION, version);

	userblk.ub_code = about_userdraw;
    userblk.ub_parm = (long) infocontent;
    about_form[ABOUT_CONTENT].ob_spec.userblk = &userblk;

	elem = simple_dial(about_form, 0);
	switch (elem) {
			case ABOUT_CREDITS:
				goto_url = "about:credits";
			break;

			case ABOUT_LICENSE:
				goto_url = "about:licence";
			break;
	};

	free(infocontent);

	if (goto_url != NULL) {
		nserr = nsurl_create(goto_url, &url);
		if (nserr == NSERROR_OK) {
			nserr = browser_window_create(BW_CREATE_HISTORY,
				    url,
				    NULL,
				    NULL,
				    NULL);
			nsurl_unref(url);
		}
		if (nserr != NSERROR_OK) {
			atari_warn_user(messages_get_errorcode(nserr), 0);
		}
	}
/*
    dlg = open_mdial(about_form, 0);
    do {
		elem = do_mdial(dlg);
		printf ("elem: %d\n", elem);
		switch (elem) {
			case ABOUT_OK:
				close_dlg = true;
			break;

			case ABOUT_CREDITS:
				close_dlg = true;
			break;

			case ABOUT_LICENSE:
				close_dlg = true;
			break;
		}
    } while (close_dlg == false);

    close_mdial(dlg);
*/

}
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/*
 * Copyright 2013 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NS_ATARI_ABOUT_H_INCLUDED
#define NS_ATARI_ABOUT_H_INCLUDED

void atari_about_show(void);

#endif // NS_ATARI_ABOUT_H_INCLUDED
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/*
 * Copyright 2010 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <sys/types.h>
#include <string.h>
#include <assert.h>
#include <stdlib.h>

#include "netsurf/inttypes.h"
#include "utils/nsoption.h"
#include "utils/log.h"
#include "netsurf/bitmap.h"
#include "netsurf/mouse.h"

#include "atari/bitmap.h"
#include "atari/plot/plot.h"


/*
 * param bpp bits per pixel,
 * param w width of the buffer (in pixel)
 * param h height of the buffer (in pixel)
 * param flags MFDB_FLAG_NOALLOC | MFDB_FLAG_ZEROMEM | MFDB_FLAG_STAND
 * returns size of the fd_addr buffer required or allocated
*/
int init_mfdb(int bpp, int w, int h, uint32_t flags, MFDB * out )
{
	int dststride;
	dststride = MFDB_STRIDE( w );
	int size = MFDB_SIZE( bpp, dststride, h );
	if( bpp > 0 ) {
		if( (flags & MFDB_FLAG_NOALLOC) == 0  ) {
			out->fd_addr = malloc( size );
			if( out->fd_addr == NULL ){
				return( 0 );
			}
			if( (flags & MFDB_FLAG_ZEROMEM) ){
				memset( out->fd_addr, 0, size );
			}
		}
		out->fd_stand = (flags & MFDB_FLAG_STAND) ? 1 : 0;
		out->fd_nplanes = (short)bpp;
		out->fd_r1 = out->fd_r2 = out->fd_r3 = 0;
	} else {
		memset( out, 0, sizeof(MFDB) );
	}
	out->fd_w = dststride;
	out->fd_h = h;
	out->fd_wdwidth = dststride >> 4;
	return( size );
}


/**
 * Create a bitmap.
 *
 * \param  w	width of image in pixels
 * \param  h 	height of image in pixels
 * \param  bpp	number of BYTES per pixel
 * \param  rowstride 	linewidth in bytes
 * \param  state 	a flag word indicating the initial state
 * \param  pixdata 	NULL or an memory address to use as the bitmap pixdata
 * \return an opaque struct bitmap, or NULL on memory exhaustion
 */
static void *atari_bitmap_create_ex( int w, int h, short bpp, int rowstride, unsigned int state, void * pixdata )
{
    struct bitmap * bitmap;

    NSLOG(netsurf, INFO,
	  "width %d (rowstride: %d, bpp: %d), height %d, state %u", w,
	  rowstride, bpp, h, state);

	if( rowstride == 0) {
		rowstride = bpp * w;
	}

	assert( rowstride >= (w * bpp) );
    bitmap = calloc(1 , sizeof(struct bitmap) );
    if (bitmap) {
		if( pixdata == NULL) {
          	bitmap->pixdata = calloc(1, (rowstride * h)+128);
		}
		else {
			bitmap->pixdata = pixdata;
		}

        if (bitmap->pixdata != NULL) {
			bitmap->width = w;
			bitmap->height = h;
			bitmap->opaque = (state & BITMAP_OPAQUE) ? true : false;
			bitmap->bpp = bpp;
			bitmap->resized = NULL;
			bitmap->rowstride = rowstride;
        } else {
			free(bitmap);
			bitmap=NULL;
			NSLOG(netsurf, INFO, "Out of memory!");
		}
	}
	NSLOG(netsurf, INFO, "bitmap %p", bitmap);
	return bitmap;
}


/* exported interface documented in atari/bitmap.h */
void *atari_bitmap_create(int w, int h, unsigned int state)
{
	return atari_bitmap_create_ex( w, h, NS_BMP_DEFAULT_BPP, w * NS_BMP_DEFAULT_BPP, state, NULL );
}

/**
 * The bitmap image has changed, so flush any persistant cache.
 *
 * \param  bitmap  a bitmap, as returned by bitmap_create()
 */
static void bitmap_modified(void *bitmap)
{
	struct bitmap *bm = bitmap;
	if( bm->resized != NULL ) {
		atari_bitmap_destroy( bm->resized );
		bm->resized = NULL;
	}
	if( bm->converted ){
		if( bm->pixdata != bm->native.fd_addr ){
			free( bm->native.fd_addr );
		}
		bm->native.fd_addr = NULL;
		bm->converted = false;
	}
}


/* exported interface documented in atari/bitmap.h */
void *atari_bitmap_realloc( int w, int h, short bpp, int rowstride, unsigned int state, void * bmp )
{
	struct bitmap * bitmap = bmp;
	int newsize = rowstride * h;

	if( bitmap == NULL ) {
		return( NULL );
	}

	assert( bitmap->pixdata != NULL );
	int oldsize = bitmap->rowstride * bitmap->height;
	bool doalloc = (state & BITMAP_GROW) ? (newsize > oldsize) : (newsize != oldsize);
	if( newsize > oldsize )
		assert( doalloc == true );
	if( doalloc ) {
		// TODO: set red band to a specific value and check the red band
		// on bitmap_destroy()
		bitmap->pixdata = realloc( bitmap->pixdata, newsize + 128 );
		if( bitmap->pixdata == NULL )
			return( NULL );
	}

	if( state & BITMAP_CLEAR ){
		memset( bitmap->pixdata, 0x00, newsize + 128  );
	}

	bitmap->width = w;
	bitmap->height = h;
	bitmap->bpp = bpp;
	bitmap->resized = NULL;
	bitmap->rowstride = rowstride;
	bitmap_modified( bitmap );
	return( bitmap );
}


/**
 * Return a pointer to the pixel data in a bitmap.
 *
 * \param  bitmap  a bitmap, as returned by bitmap_create()
 * \return pointer to the pixel buffer
 *
 * The pixel data is packed as BITMAP_FORMAT, possibly with padding at the end
 * of rows. The width of a row in bytes is given by bitmap_get_rowstride().
 */
static unsigned char *bitmap_get_buffer(void *bitmap)
{
	struct bitmap *bm = bitmap;

	if (bitmap == NULL) {
		NSLOG(netsurf, INFO, "NULL bitmap!");
		return NULL;
	}

	return bm->pixdata;
}


/* exported interface documented in atari/bitmap.h */
size_t atari_bitmap_buffer_size(void *bitmap)
{
	struct bitmap * bm = bitmap;
	if( bm == NULL )
		return 0;
	return( bm->rowstride * bm->height );
}


/* exported interface documented in atari/bitmap.h */
size_t atari_bitmap_get_rowstride(void *bitmap)
{
	struct bitmap *bm = bitmap;

	if (bitmap == NULL) {
		NSLOG(netsurf, INFO, "NULL bitmap!");
		return 0;
	}
	return bm->rowstride;
}


/* exported interface documented in atari/bitmap.h */
void atari_bitmap_destroy(void *bitmap)
{
	struct bitmap *bm = bitmap;

	if (bitmap == NULL) {
		NSLOG(netsurf, INFO, "NULL bitmap!");
		return;
	}

	if( bm->resized != NULL ) {
		atari_bitmap_destroy(bm->resized);
	}
	if( bm->converted && ( bm->native.fd_addr != bm->pixdata ) ) {
		free( bm->native.fd_addr );
	}
	free(bm->pixdata);
	free(bm);
}


/**
 * Save a bitmap in the platform's native format.
 *
 * \param  bitmap  a bitmap, as returned by bitmap_create()
 * \param  path    pathname for file
 * \param flags flags controlling how the bitmap is saved.
 * \return true on success, false on error and error reported
 */

static bool bitmap_save(void *bitmap, const char *path, unsigned flags)
{
	return true;
}


/**
 * Sets whether a bitmap should be plotted opaque
 *
 * \param  bitmap  a bitmap, as returned by bitmap_create()
 * \param  opaque  whether the bitmap should be plotted opaque
 */
static void bitmap_set_opaque(void *bitmap, bool opaque)
{
	struct bitmap *bm = bitmap;

    if (bitmap == NULL) {
		NSLOG(netsurf, INFO, "NULL bitmap!");
		return;
	}

	NSLOG(netsurf, INFO, "setting bitmap %p to %s", bm,
              opaque ? "opaque" : "transparent");
    bm->opaque = opaque;
}


/**
 * Tests whether a bitmap has an opaque alpha channel
 *
 * \param  bitmap  a bitmap, as returned by bitmap_create()
 * \return whether the bitmap is opaque
 */
static bool bitmap_test_opaque(void *bitmap)
{
	int tst;
	struct bitmap *bm = bitmap;

	if (bitmap == NULL) {
		NSLOG(netsurf, INFO, "NULL bitmap!");
		return false;
	}

    if( nsoption_int(atari_transparency) == 0 ){
        return( true );
    }

	tst = bm->width * bm->height;

	while (tst-- > 0) {
		if (bm->pixdata[(tst << 2) + 3] != 0xff) {
				NSLOG(netsurf, INFO,
				      "bitmap %p has transparency", bm);
					return false;
		}
	}
	NSLOG(netsurf, INFO, "bitmap %p is opaque", bm);
	return true;
}


/* exported interface documented in atari/bitmap.h */
bool atari_bitmap_get_opaque(void *bitmap)
{
	struct bitmap *bm = bitmap;

        if (bitmap == NULL) {
                NSLOG(netsurf, INFO, "NULL bitmap!");
                return false;
        }

	return bm->opaque;
}


/* exported interface documented in atari/bitmap.h */
int atari_bitmap_get_width(void *bitmap)
{
	struct bitmap *bm = bitmap;

	if (bitmap == NULL) {
		NSLOG(netsurf, INFO, "NULL bitmap!");
		return 0;
	}

	return(bm->width);
}


/* exported interface documented in atari/bitmap.h */
int atari_bitmap_get_height(void *bitmap)
{
	struct bitmap *bm = bitmap;

	if (bitmap == NULL) {
		NSLOG(netsurf, INFO, "NULL bitmap!");
		return 0;
	}
	return(bm->height);
}


/**
 *	Gets the number of BYTES per pixel.
 */
static size_t bitmap_get_bpp(void *bitmap)
{
	struct bitmap *bm = bitmap;
	return bm->bpp;
}

/* exported interface documented in atari/bitmap.h */
bool atari_bitmap_resize(struct bitmap *img, HermesHandle hermes_h,
		HermesFormat *fmt, int nw, int nh)
{
	unsigned int state = 0;
	short bpp = bitmap_get_bpp( img );
	int stride = atari_bitmap_get_rowstride( img );
	int err;

	if( img->resized != NULL ) {
		if( img->resized->width != nw || img->resized->height != nh ) {
			atari_bitmap_destroy( img->resized );
			img->resized = NULL;
		} else {
			/* the bitmap is already resized */
			return(true);
		}
	}

	/* allocate the mem for resized bitmap */
	if (img->opaque == true) {
		state |= BITMAP_OPAQUE;
	}
	img->resized = atari_bitmap_create_ex( nw, nh, bpp, nw*bpp, state, NULL );
	if( img->resized == NULL ) {
			printf("W: %d, H: %d, bpp: %d\n", nw, nh, bpp);
			assert(img->resized);
			return(false);
	}

	/* allocate an converter, only for resizing */
	err = Hermes_ConverterRequest( hermes_h,
			fmt,
			fmt
	);
	if( err == 0 ) {
		return(false);
	}

	err = Hermes_ConverterCopy( hermes_h,
		img->pixdata,
		0,		/* x src coord of top left in pixel coords */
		0,		/* y src coord of top left in pixel coords */
		atari_bitmap_get_width( img ),
		atari_bitmap_get_height( img ),
		stride, 	/* stride as bytes */
		img->resized->pixdata,
		0,		/* x dst coord of top left in pixel coords */
		0,		/* y dst coord of top left in pixel coords */
		nw, nh,
		atari_bitmap_get_rowstride(img->resized) /* stride as bytes */
	);
	if( err == 0 ) {
		atari_bitmap_destroy( img->resized );
		img->resized = NULL;
		return(false);
	}

	return(true);
}

static nserror bitmap_render(struct bitmap *bitmap, struct hlcache_handle *content)
{
	return NSERROR_NOT_IMPLEMENTED;
}

static struct gui_bitmap_table bitmap_table = {
	.create = atari_bitmap_create,
	.destroy = atari_bitmap_destroy,
	.set_opaque = bitmap_set_opaque,
	.get_opaque = atari_bitmap_get_opaque,
	.test_opaque = bitmap_test_opaque,
	.get_buffer = bitmap_get_buffer,
	.get_rowstride = atari_bitmap_get_rowstride,
	.get_width = atari_bitmap_get_width,
	.get_height = atari_bitmap_get_height,
	.get_bpp = bitmap_get_bpp,
	.save = bitmap_save,
	.modified = bitmap_modified,
	.render = bitmap_render,
};

struct gui_bitmap_table *atari_bitmap_table = &bitmap_table;

/*
 * Local Variables:
 * c-basic-offset:8
 * End:
 */
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/*
 * Copyright 2010 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Atari bitmap handling implementation.
 */

#ifndef NS_ATARI_BITMAP_H
#define NS_ATARI_BITMAP_H

#include <gem.h>
#include <Hermes/Hermes.h>

#define NS_BMP_DEFAULT_BPP 4

/* Flags for init_mfdb function: */
#define MFDB_FLAG_STAND	  0x01
#define MFDB_FLAG_ZEROMEM 0x02
#define MFDB_FLAG_NOALLOC 0x04

#define BITMAP_SHRINK	  0
#define BITMAP_GROW	  1024 /* Don't realloc when bitmap size shrinks */
#define BITMAP_CLEAR	  2048 /* Zero bitmap memory                     */


/**
 * Calculates MFDB compatible rowstride (in number of bits)
 */
#define MFDB_STRIDE( w ) (((w & 15) != 0) ? (w | 15)+1 : w)


/**
 * Calculate size of an mfdb,
 *
 * \param bpp Bits per pixel.
 * \param stride Word aligned rowstride (width) as returned by MFDB_STRIDE,
 * \param h Height in pixels.
*/
#define MFDB_SIZE( bpp, stride, h ) ( ((stride >> 3) * h) * bpp )

extern struct gui_bitmap_table *atari_bitmap_table;

struct bitmap {
	int width;
	int height;
	uint8_t *pixdata;
	bool opaque;
	short bpp;				/* number of BYTES! per pixel */
	size_t rowstride;
	struct bitmap * resized;
	MFDB native;
	bool converted;
};



/**
 * setup an MFDB struct and allocate memory for it when it is needed.
 *
 * If bpp == 0, this function assumes that the MFDB shall point to the
 *       screen and will not allocate any memory (mfdb.fd_addr == 0).
 *
 * \return 0 when the memory allocation fails (out of memory),
 *         otherwise it returns the size of the mfdb.fd_addr as number
 *         of bytes.
 */
int init_mfdb(int bpp, int w, int h, uint32_t flags, MFDB * out );

/**
 * Create a bitmap.
 *
 * \param  w  width of image in pixels
 * \param  h  width of image in pixels
 * \param  state   a flag word indicating the initial state
 * \return an opaque struct bitmap, or NULL on memory exhaustion
 */
void *atari_bitmap_create(int w, int h, unsigned int state);

/**
 * Find the width of a pixel row in bytes.
 *
 * \param  bitmap  a bitmap, as returned by bitmap_create()
 * \return width of a pixel row in the bitmap
 */
size_t atari_bitmap_get_rowstride(void *bitmap);

/**
 * Free a bitmap.
 *
 * \param  bitmap a bitmap, as returned by bitmap_create()
 */
void atari_bitmap_destroy(void *bitmap);

/**
 * Get bitmap width
 *
 * \param  bitmap a bitmap, as returned by bitmap_create()
 */
int atari_bitmap_get_width(void *bitmap);

/**
 * Get bitmap height
 *
 * \param  bitmap a bitmap, as returned by bitmap_create()
 */
int atari_bitmap_get_height(void *bitmap);

/**
 * Gets whether a bitmap should be plotted opaque
 *
 * \param  bitmap  a bitmap, as returned by bitmap_create()
 */
bool atari_bitmap_get_opaque(void *bitmap);

size_t atari_bitmap_buffer_size(void *bitmap);

bool atari_bitmap_resize(struct bitmap *img, HermesHandle hermes_h, HermesFormat *fmt, int nw, int nh);

void *atari_bitmap_realloc( int w, int h, short bpp, int rowstride, unsigned int state, void * bmp );

#endif
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/*
 * Copyright 2013 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 *
 * Module Description:
 *
 *
 *
 */

#include <stdlib.h>
#include <stdint.h>
#include <string.h>
#include <stdio.h>
#include <mint/osbind.h>
#include <cflib.h>
#include "atari/clipboard.h"
#include "atari/gemtk/gemtk.h"


static int filesize(char * path)
{
	FILE 	*f;
	int 	fs;

	f = fopen( path, "r+b");
	if(!f)
		return(-1);

	fseek(f, 0L, SEEK_END);
	fs = ftell(f);
	fclose(f);

	return(fs);
}

int scrap_txt_write(char *str)
{
	scrap_wtxt(str);


    // Send SC_CHANGED message:
    gemtk_send_msg(SC_CHANGED, 0, 2, 0, 0, 0, 0);

    return(0);

}

char *scrap_txt_read(void)
{
	char * buf = NULL;
	char path[80];

	if (get_scrapdir (path))
	{
		int len;
		strcat (path, "scrap.txt");
		len = filesize(path);
		if(len > 0){
			int file;
			if ((file = (int) Fopen (path, 0)) >= 0)
			{
				buf = malloc(len);
				if(buf){
					len = Fread (file, len, buf);
					Fclose (file);
					buf[len] = '\0';
					return buf;
				}
			}
		}
	}
	return buf;
}








netsurf-vince/pdf/frontends/atari/clipboard.h

/*
 * Copyright 2010 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NS_ATARI_CLIPBOARD_H
#define NS_ATARI_CLIPBOARD_H

int scrap_txt_write(char *str);
char *scrap_txt_read(void);

#endif
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/*
 * Copyright 2013 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <assert.h>

#include "netsurf/inttypes.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "netsurf/mouse.h"
#include "netsurf/plotters.h"
#include "desktop/cookie_manager.h"

#include "atari/treeview.h"
#include "atari/cookies.h"
#include "atari/gemtk/gemtk.h"
#include "atari/res/netsurf.rsh"

extern GRECT desk_area;

struct atari_cookie_manager_s atari_cookie_manager;


/* Setup Atari Treeview Callbacks: */
static nserror atari_cookie_manager_init_phase2(struct core_window *cw,
				struct core_window_callback_table * default_callbacks);
static void atari_cookie_manager_finish(struct core_window *cw);
static void atari_cookie_manager_keypress(struct core_window *cw,
												uint32_t ucs4);
static void atari_cookie_manager_mouse_action(struct core_window *cw,
												browser_mouse_state mouse,
												int x, int y);
static void atari_cookie_manager_draw(struct core_window *cw, int x,
											int y, struct rect *clip,
											const struct redraw_context *ctx);
static short handle_event(GUIWIN *win, EVMULT_OUT *ev_out, short msg[8]);

static struct atari_treeview_callbacks atari_cookie_manager_treeview_callbacks = {
	.init_phase2 = atari_cookie_manager_init_phase2,
	.finish = atari_cookie_manager_finish,
	.draw = atari_cookie_manager_draw,
	.keypress = atari_cookie_manager_keypress,
	.mouse_action = atari_cookie_manager_mouse_action,
	.gemtk_user_func = handle_event
};


static nserror
atari_cookie_manager_init_phase2(struct core_window *cw,
                                 struct core_window_callback_table *cb_t)
{
	NSLOG(netsurf, INFO, "cw %p", cw);
	return(cookie_manager_init(cb_t, cw));
}


static void
atari_cookie_manager_finish(struct core_window *cw)
{
	NSLOG(netsurf, INFO, "cw %p", cw);
	cookie_manager_fini();
}


static void
atari_cookie_manager_draw(struct core_window *cw,
                          int x, int y,
                          struct rect *clip,
                          const struct redraw_context *ctx)
{
	cookie_manager_redraw(x, y, clip, ctx);
}


static void
atari_cookie_manager_keypress(struct core_window *cw, uint32_t ucs4)
{
	NSLOG(netsurf, INFO, "ucs4: %"PRIu32, ucs4);
	cookie_manager_keypress(ucs4);
}


static void
atari_cookie_manager_mouse_action(struct core_window *cw,
                                  browser_mouse_state mouse,
                                  int x, int y)
{
	cookie_manager_mouse_action(mouse, x, y);
}



static short handle_event(GUIWIN *win, EVMULT_OUT *ev_out, short msg[8])
{
	short retval = 0;

	NSLOG(netsurf, INFO, "win %p", win);

	if (ev_out->emo_events & MU_MESAG) {
		switch (msg[0]) {

			case WM_TOOLBAR:
				NSLOG(netsurf, INFO, "WM_TOOLBAR");
			break;

			case WM_CLOSED:
				atari_cookie_manager_close();
				retval = 1;
			break;

			default: break;
		}
	}

	return(retval);
}

void atari_cookie_manager_init(void)
{
	if (atari_cookie_manager.init == false) {

		if (atari_cookie_manager.window == NULL) {
			int flags = ATARI_TREEVIEW_WIDGETS;
			short handle = -1;
			OBJECT * tree = gemtk_obj_get_tree(TOOLBAR_COOKIES);
			assert( tree );

			handle = wind_create(flags, 0, 0, desk_area.g_w, desk_area.g_h);
			atari_cookie_manager.window = gemtk_wm_add(handle,
												GEMTK_WM_FLAG_DEFAULTS, NULL);
			if( atari_cookie_manager.window == NULL ) {
				gemtk_msg_box_show(GEMTK_MSG_BOX_ALERT,
									"Failed to allocate Treeview:\nCookies");
				return;
			}
			wind_set_str(handle, WF_NAME, (char*)messages_get("Cookies"));
			gemtk_wm_set_toolbar(atari_cookie_manager.window, tree, 0, 0);
			gemtk_wm_unlink(atari_cookie_manager.window);

			atari_cookie_manager.tv = atari_treeview_create(
										atari_cookie_manager.window,
										&atari_cookie_manager_treeview_callbacks,
										NULL, flags);

			if (atari_cookie_manager.tv == NULL) {
				/* handle it properly, clean up previous allocs */
				NSLOG(netsurf, INFO,
				      "Failed to allocate treeview");
				return;
			}

		} else {

		}
	}
	atari_cookie_manager.init = true;
}

void atari_cookie_manager_open(void)
{
	assert(atari_cookie_manager.init);

	if (atari_treeview_is_open(atari_cookie_manager.tv) == false) {

	    GRECT pos;
	    pos.g_x = desk_area.g_w - desk_area.g_w / 4;
	    pos.g_y = desk_area.g_y;
	    pos.g_w = desk_area.g_w / 4;
	    pos.g_h = desk_area.g_h;

		atari_treeview_open(atari_cookie_manager.tv, &pos);
	} else {
		wind_set(gemtk_wm_get_handle(atari_cookie_manager.window), WF_TOP, 1, 0,
				0, 0);
	}
}


void atari_cookie_manager_close(void)
{
	atari_treeview_close(atari_cookie_manager.tv);
}


void atari_cookie_manager_destroy(void)
{
	if( atari_cookie_manager.init == false) {
		return;
	}
	if( atari_cookie_manager.window != NULL ) {
		if (atari_treeview_is_open(atari_cookie_manager.tv))
			atari_cookie_manager_close();
		wind_delete(gemtk_wm_get_handle(atari_cookie_manager.window));
		gemtk_wm_remove(atari_cookie_manager.window);
		atari_cookie_manager.window = NULL;
		atari_treeview_delete(atari_cookie_manager.tv);
		atari_cookie_manager.init = false;
	}
	NSLOG(netsurf, INFO, "done");

}


void atari_cookie_manager_redraw(void)
{
	atari_treeview_redraw(atari_cookie_manager.tv);
}
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/*
 * Copyright 2013 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

 #ifndef NS_ATARI_COOKIE_MANAGER_H
 #define NS_ATARI_COOKIE_MANAGER_H

struct core_window;

struct atari_cookie_manager_s {
	GUIWIN * window;
	//struct atari_treeview_window * tv;/*< The hotlist treeview handle.  */
	struct core_window *tv;
	bool init;
};

extern struct atari_cookie_manager_s atari_cookie_manager;

void atari_cookie_manager_init(void);
void atari_cookie_manager_open(void);
void atari_cookie_manager_close(void);
void atari_cookie_manager_destroy(void);
void atari_cookie_manager_redraw(void);

#endif
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/*
 * Copyright 2010 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include "utils/log.h"
#include "utils/messages.h"
#include "utils/nsoption.h"
#include "utils/nsurl.h"
#include "netsurf/browser_window.h"
#include "netsurf/content.h"
#include "netsurf/keypress.h"

#include "atari/gui.h"
#include "atari/misc.h"
#include "atari/rootwin.h"
#include "atari/clipboard.h"
#include "atari/gemtk/gemtk.h"
#include "atari/res/netsurf.rsh"
#include "atari/ctxmenu.h"


#define CNT_INVALID 0
#define CNT_BROWSER 64
#define CNT_HREF 128
#define CNT_SELECTION 256
#define CNT_INTERACTIVE 512
#define CNT_IMG 1024

bool gui_window_get_scroll(struct gui_window *w, int *sx, int *sy);

struct s_context_info {
	unsigned long flags;
	struct browser_window_features ccdata;
};

struct s_context_info ctxinfo;

static struct s_context_info * get_context_info( struct gui_window * gw, short mx, short my )
{
	struct hlcache_handle *h;
	GRECT area;
	struct browser_window * bw = gw->browser->bw;
	int sx, sy;

	h = browser_window_get_content(bw);
	ctxinfo.flags = 0;

	window_get_grect(gw->root, BROWSER_AREA_CONTENT, &area);
	if (POINT_WITHIN(mx, my, area)) {

		mx -= area.g_x;
		my -= area.g_y;

		if (browser_window_has_content(bw) == false ||
				content_get_type(h) != CONTENT_HTML){
			return(&ctxinfo);
		}

		ctxinfo.flags |= CNT_BROWSER;

		gui_window_get_scroll(gw, &sx, &sy);

		browser_window_get_features( gw->browser->bw, mx+sx, my+sy,
				&ctxinfo.ccdata);

		if( ctxinfo.ccdata.link ){
			ctxinfo.flags |= CNT_HREF;
		}
		if( ctxinfo.ccdata.object) {
			if( content_get_type(ctxinfo.ccdata.object) == CONTENT_IMAGE ){
				ctxinfo.flags |= CNT_IMG;
			}
		}
		if ( ctxinfo.ccdata.form_features == CTX_FORM_TEXT )
			ctxinfo.flags |= (CNT_INTERACTIVE | CNT_SELECTION);
	}

	return(&ctxinfo);


}

/***
 * Generates an unique filename for temp. files
 * The generated filename includes the path.
 * If TMPDIR environmenrt vairable is set, this will be used as path,
 * otherwise U:\tmp\
 * \param prefix
 * \param sufffix
 * \return pointer to static buffer owned by get_tmpfilename()
 */
static char * get_tmpfilename(const char * prefix, const char * suffix)
{
    int i=0;
    static char tmpfilename[PATH_MAX];
    char * tmpdir;
    const char * tmp_path_suffix = "";

    // TODO: make function public?
    tmpdir = getenv("TMPDIR");
    if(tmpdir == NULL){
        tmpdir = (char*)"u:\\tmp\\";
    }

    if(tmpdir[strlen(tmpdir)-1] != '\\'){
        tmp_path_suffix = "\\";
    }

    do{
        /* generate a new filename: */
        snprintf(tmpfilename, PATH_MAX, "%s%s%s%d%s", tmpdir,
                 tmp_path_suffix, prefix, i++, suffix);
        /* check with cflib: */
    } while(file_exists(tmpfilename));

    return(tmpfilename);
}

//TODO: do not open popup for gui_window, but for a rootwin?
void context_popup(struct gui_window * gw, short x, short y)
{

#define POP_FIRST_ITEM POP_CTX_CUT_SEL
#define POP_LAST_ITEM POP_CTX_SAVE_LINK_AS

	OBJECT * pop;
	int choice;
	struct s_context_info * ctx;
	unsigned long size;
	const char * data;
	FILE * fp_tmpfile;
	char cmdline[128];
	/* skip first byte, which must hold length of commandline: */
	char * tempfile = &cmdline[1];
	char * editor;
	MENU pop_menu, me_data;

	pop = gemtk_obj_get_tree( POP_CTX );
	if (pop == NULL)
        	return;
	ctx = get_context_info(gw, x, y);

    /*
        Disable all items by default:
    */
	for( choice = POP_FIRST_ITEM; choice<=POP_LAST_ITEM; choice++ ){
		SET_BIT(pop[ choice ].ob_state, OS_DISABLED, 1);
	}

	if( ctx->flags & CNT_INTERACTIVE ){
        	SET_BIT(pop[ POP_CTX_PASTE_SEL ].ob_state, OS_DISABLED, 0);
    	}

	if( (ctx->flags & CNT_BROWSER) ){
		SET_BIT(pop[ POP_CTX_SELECT_ALL ].ob_state, OS_DISABLED, 0);
		SET_BIT(pop[ POP_CTX_COPY_SEL ].ob_state, OS_DISABLED, 0);
		SET_BIT(pop[ POP_CTX_VIEW_SOURCE ].ob_state, OS_DISABLED, 0);
	}

	if( ctx->flags & CNT_HREF ){
		SET_BIT(pop[ POP_CTX_COPY_LINK ].ob_state, OS_DISABLED, 0);
        SET_BIT(pop[ POP_CTX_OPEN_NEW ].ob_state, OS_DISABLED, 0);
        SET_BIT(pop[ POP_CTX_SAVE_LINK_AS ].ob_state, OS_DISABLED, 0);
	}

	if( ctx->flags & CNT_IMG ){
		SET_BIT(pop[ POP_CTX_SAVE_AS ].ob_state, OS_DISABLED, 0);
		SET_BIT(pop[ POP_CTX_COPY_URL ].ob_state, OS_DISABLED, 0);
		SET_BIT(pop[ POP_CTX_OPEN_NEW ].ob_state, OS_DISABLED, 0);
	}

	// point mn_tree tree to states popup:
    pop_menu.mn_tree = gemtk_obj_get_tree(POP_CTX);
    pop_menu.mn_menu = 0;
    pop_menu.mn_item = POP_CTX_CUT_SEL;
    pop_menu.mn_scroll = SCROLL_NO;
    pop_menu.mn_keystate = 0;

	menu_popup(&pop_menu, x, y, &me_data);
    choice = me_data.mn_item;

	switch( choice ){
		case POP_CTX_COPY_SEL:
			browser_window_key_press(gw->browser->bw, NS_KEY_COPY_SELECTION);
		break;

		case POP_CTX_CUT_SEL:
			browser_window_key_press(gw->browser->bw, NS_KEY_CUT_SELECTION);
		break;

		case POP_CTX_PASTE_SEL:
			browser_window_key_press(gw->browser->bw, NS_KEY_PASTE);
		break;

		case POP_CTX_SELECT_ALL:
			browser_window_key_press(gw->browser->bw, NS_KEY_SELECT_ALL);
		break;

		case POP_CTX_SAVE_AS:
			if (ctx->ccdata.object != NULL) {
				if( hlcache_handle_get_url(ctx->ccdata.object) != NULL ) {
					browser_window_navigate(
						gw->browser->bw,
						hlcache_handle_get_url(ctx->ccdata.object),
						browser_window_access_url(gw->browser->bw),
						BW_NAVIGATE_DOWNLOAD,
						NULL,
						NULL,
						NULL
						);
				}
			}

		case POP_CTX_SAVE_LINK_AS:
			if (ctx->ccdata.link != NULL) {
				nserror error;

				error = browser_window_navigate(
					gw->browser->bw,
					ctx->ccdata.link,
					browser_window_access_url(gw->browser->bw),
					BW_NAVIGATE_DOWNLOAD,
					NULL,
					NULL,
					NULL);

				if (error != NSERROR_OK) {
					atari_warn_user(messages_get_errorcode(error), 0);
				}
			}

		break;

		case POP_CTX_COPY_URL:
			if ((ctx->flags & CNT_IMG) && (ctx->ccdata.object != NULL)) {
				if( hlcache_handle_get_url(ctx->ccdata.object) != NULL ){
					scrap_txt_write((char*)nsurl_access(
							hlcache_handle_get_url(ctx->ccdata.object)));
				}
			}
		break;

		case POP_CTX_COPY_LINK:
			if ((ctx->flags & CNT_HREF) &&
			    (ctx->ccdata.link != NULL)) {
				scrap_txt_write((char*)nsurl_access(ctx->ccdata.link));
			}
		break;

		case POP_CTX_OPEN_NEW:
			if ((ctx->flags & CNT_HREF) &&
			    (ctx->ccdata.link != NULL)) {
				nserror error;

				error = browser_window_create(
					BW_CREATE_HISTORY | BW_CREATE_CLONE,
					ctx->ccdata.link,
					browser_window_access_url(gw->browser->bw),
					gw->browser->bw,
					NULL);
				if (error != NSERROR_OK) {
					atari_warn_user(messages_get_errorcode(error), 0);
				}
			}
		break;

		case POP_CTX_VIEW_SOURCE:
			editor = nsoption_charp(atari_editor);
			if (editor != NULL && strlen(editor)>0) {
				data = content_get_source_data(browser_window_get_content(gw->browser->bw),
												&size);
				if (size > 0 && data != NULL){
				    snprintf(tempfile, 127, "%s", get_tmpfilename("ns-", ".html"));
				    /* the GEMDOS cmdline contains the length of the commandline
				       in the first byte: */
				    cmdline[0] = (unsigned char)strlen(tempfile);
					NSLOG(netsurf, INFO,
					      "Creating temporay source file: %s\n",
					      tempfile);
					fp_tmpfile = fopen(tempfile, "w");
					if (fp_tmpfile != NULL){
						fwrite(data, size, 1, fp_tmpfile);
						fclose(fp_tmpfile);

						// Send SH_WDRAW to notify files changed:
						gemtk_send_msg(SH_WDRAW, 0, -1, 0, 0, 0, 0);

                        // start application:
						if(strlen(tempfile)<=125){
							shel_write(1, 1, 1, editor, cmdline);
						}
					} else {
						printf("Could not open temp file: %s!\n", tempfile );
					}

				} else {
					NSLOG(netsurf, INFO,
					      "Invalid content!");
				}
			} else {
				form_alert(0, "[1][Set option \"atari_editor\".][OK]");
			}
		break;

		default: break;
	}

#undef POP_FIRST_ITEM
#undef POP_LAST_ITEM

}
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/*
 * Copyright 2012 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef CTXMENU_H_INCLUDED
#define CTXMENU_H_INCLUDED

void context_popup( struct gui_window * gw, short x, short y );

#endif // CTXMENU_H_INCLUDED
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/*
 * Copyright 2010 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdlib.h>
#include <cflib.h>

#include "utils/log.h"
#include "utils/nsurl.h"
#include "utils/messages.h"
#include "utils/nsoption.h"
#include "utils/utils.h"
#include "netsurf/browser_window.h"
#include "netsurf/keypress.h"
#include "desktop/save_complete.h"

#include "atari/res/netsurf.rsh"
#include "atari/gemtk/gemtk.h"
#include "atari/deskmenu.h"
#include "atari/hotlist.h"
#include "atari/history.h"
#include "atari/cookies.h"
#include "atari/toolbar.h"
#include "atari/settings.h"
#include "atari/misc.h"
#include "atari/gui.h"
#include "atari/findfile.h"
#include "atari/about.h"
#include "atari/plot/plot.h"
#include "atari/rootwin.h"

typedef void __CDECL (*menu_evnt_func)(short item, short title, void * data);

struct s_accelerator
{
	char ascii;	/* either ascii or */
	long keycode; /* normalised keycode is valid  */
	short mod;  /* shift / ctrl etc */
};

struct s_menu_item_evnt {
	short title; /* to which menu this item belongs */
	short rid; /* resource ID */
	menu_evnt_func menu_func; /* click handler */
	struct s_accelerator accel; /* accelerator info */
	char * menustr;
};

static void register_menu_str(struct s_menu_item_evnt * mi);
//static void __CDECL evnt_menu(WINDOW * win, short buff[8]);

extern void *h_gem_rsrc;
extern bool html_redraw_debug;
extern struct gui_window * input_window;
extern char options[PATH_MAX];
extern const char * option_homepage_url;
extern int option_window_width;
extern int option_window_height;
extern int option_window_x;
extern int option_window_y;

static OBJECT * h_gem_menu;


/* Zero based resource tree ids: */
#define T_ABOUT 0
#define T_FILE MAINMENU_T_FILE - MAINMENU_T_FILE + 1
#define T_EDIT MAINMENU_T_EDIT - MAINMENU_T_FILE + 1
#define T_VIEW MAINMENU_T_VIEW - MAINMENU_T_FILE + 1
#define T_NAV	MAINMENU_T_NAVIGATE - MAINMENU_T_FILE + 1
#define T_UTIL MAINMENU_T_UTIL - MAINMENU_T_FILE + 1
#define T_HELP MAINMENU_T_NAVIGATE - MAINMENU_T_FILE + 1
/* Count of the above defines: */
#define NUM_MENU_TITLES 7


static void __CDECL menu_about(short item, short title, void *data);
static void __CDECL menu_new_win(short item, short title, void *data);
static void __CDECL menu_open_url(short item, short title, void *data);
static void __CDECL menu_open_file(short item, short title, void *data);
static void __CDECL menu_close_win(short item, short title, void *data);
static void __CDECL menu_save_page(short item, short title, void *data);
static void __CDECL menu_quit(short item, short title, void *data);
static void __CDECL menu_cut(short item, short title, void *data);
static void __CDECL menu_copy(short item, short title, void *data);
static void __CDECL menu_paste(short item, short title, void *data);
static void __CDECL menu_find(short item, short title, void *data);
static void __CDECL menu_choices(short item, short title, void *data);
static void __CDECL menu_stop(short item, short title, void *data);
static void __CDECL menu_reload(short item, short title, void *data);
static void __CDECL menu_dec_scale(short item, short title, void *data);
static void __CDECL menu_inc_scale(short item, short title, void *data);
static void __CDECL menu_toolbars(short item, short title, void *data);
static void __CDECL menu_savewin(short item, short title, void *data);
static void __CDECL menu_debug_render(short item, short title, void *data);
static void __CDECL menu_fg_images(short item, short title, void *data);
static void __CDECL menu_bg_images(short item, short title, void *data);
static void __CDECL menu_back(short item, short title, void *data);
static void __CDECL menu_forward(short item, short title, void *data);
static void __CDECL menu_home(short item, short title, void *data);
static void __CDECL menu_lhistory(short item, short title, void *data);
static void __CDECL menu_ghistory(short item, short title, void *data);
static void __CDECL menu_add_bookmark(short item, short title, void *data);
static void __CDECL menu_bookmarks(short item, short title, void *data);
static void __CDECL menu_cookies(short item, short title, void *data);
static void __CDECL menu_vlog(short item, short title, void *data);
static void __CDECL menu_help_content(short item, short title, void *data);

struct s_menu_item_evnt menu_evnt_tbl[] =
{
	{T_ABOUT,MAINMENU_M_ABOUT, menu_about, {0,0,0}, NULL },
	{T_FILE, MAINMENU_M_NEWWIN, menu_new_win, {0,0,0}, NULL},
	{T_FILE, MAINMENU_M_OPENURL, menu_open_url, {'G',0,K_CTRL}, NULL},
	{T_FILE, MAINMENU_M_OPENFILE, menu_open_file, {'O',0,K_CTRL}, NULL},
	{T_FILE, MAINMENU_M_CLOSEWIN, menu_close_win, {0,0,0}, NULL},
	{T_FILE, MAINMENU_M_SAVEPAGE, menu_save_page, {0,NK_F3,0}, NULL},
	{T_FILE, MAINMENU_M_QUIT, menu_quit, {'Q',0,K_CTRL}, NULL},
	{T_EDIT, MAINMENU_M_CUT, menu_cut, {'X',0,K_CTRL}, NULL},
	{T_EDIT, MAINMENU_M_COPY, menu_copy, {'C',0,K_CTRL}, NULL},
	{T_EDIT, MAINMENU_M_PASTE, menu_paste, {'V',0,K_CTRL}, NULL},
	{T_EDIT, MAINMENU_M_FIND, menu_find, {0,NK_F4,0}, NULL},
	{T_VIEW, MAINMENU_M_RELOAD, menu_reload, {0,NK_F5,0}, NULL},
	{T_VIEW, MAINMENU_INC_SCALE, menu_inc_scale, {'+',0,K_CTRL}, NULL},
	{T_VIEW, MAINMENU_DEC_SCALE, menu_dec_scale, {'-',0,K_CTRL}, NULL},
	{T_VIEW, MAINMENU_M_TOOLBARS, menu_toolbars, {0,NK_F1,K_CTRL}, NULL},
	{T_VIEW, MAINMENU_M_SAVEWIN, menu_savewin, {0,0,0}, NULL},
	{T_VIEW, MAINMENU_M_DEBUG_RENDER, menu_debug_render, {0,0,0}, NULL},
	{T_VIEW, MAINMENU_M_FG_IMAGES, menu_fg_images, {0,0,0}, NULL},
	{T_VIEW, MAINMENU_M_BG_IMAGES, menu_bg_images, {0,0,0}, NULL},
	{T_VIEW, MAINMENU_M_STOP, menu_stop, {0,NK_ESC,K_ALT}, NULL},
	{T_NAV, MAINMENU_M_BACK, menu_back, {0,NK_LEFT,K_ALT}, NULL},
	{T_NAV, MAINMENU_M_FORWARD, menu_forward, {0,NK_RIGHT,K_ALT}, NULL},
	{T_NAV, MAINMENU_M_HOME, menu_home, {0,0,0}, NULL},
	{T_UTIL, MAINMENU_M_LHISTORY,menu_lhistory, {0,NK_F7,0}, NULL},
	{T_UTIL, MAINMENU_M_GHISTORY, menu_ghistory, {0,NK_F7,K_CTRL}, NULL},
	{T_UTIL, MAINMENU_M_ADD_BOOKMARK, menu_add_bookmark, {'D',0,K_CTRL}, NULL},
	{T_UTIL, MAINMENU_M_BOOKMARKS, menu_bookmarks, {0,NK_F6,0}, NULL},
	{T_UTIL, MAINMENU_M_COOKIES, menu_cookies, {0,0,0}, NULL},
	{T_UTIL, MAINMENU_M_CHOICES, menu_choices, {0,0,0}, NULL},
	{T_UTIL, MAINMENU_M_VLOG, menu_vlog, {'V',0,K_ALT}, NULL},
	{T_HELP, MAINMENU_M_HELP_CONTENT, menu_help_content, {0,NK_F1,0}, NULL},
	{-1, -1, NULL,{0,0,0}, NULL }
};


/*
  static void __CDECL evnt_menu(WINDOW * win, short buff[8])
  {
  int title = buff[3];
  INT16 x,y;
  char *str;
  struct gui_window * gw = window_list;
  int i=0;

  deskmenu_dispatch_item(buff[3], buff[4]);
  }
*/

/*
  Menu item event handlers:
*/

static void __CDECL menu_about(short item, short title, void *data)
{
	/*
	  nsurl *url;
	  nserror error;
	  char buf[PATH_MAX];

	  NSLOG(netsurf, INFO, "abort menu");
	  strcpy((char*)&buf, "file://");
	  strncat((char*)&buf, (char*)"./doc/README.TXT",
	  PATH_MAX - (strlen("file://")+1) );

	  error = nsurl_create(buf, &url);
	  if (error == NSERROR_OK) {
	  error = browser_window_create(BW_CREATE_HISTORY,
	  url,
	  NULL,
	  NULL,
	  NULL);
	  nsurl_unref(url);
	  }
	  if (error != NSERROR_OK) {
	  atari_warn_user(messages_get_errorcode(error), 0);
	  }
	*/
	atari_about_show();
}

static void __CDECL menu_new_win(short item, short title, void *data)
{
	nsurl *url;
	nserror error;
	const char *addr;

	NSLOG(netsurf, INFO, "%s", __FUNCTION__);

	if (nsoption_charp(homepage_url) != NULL) {
		addr = nsoption_charp(homepage_url);
	} else {
		addr = NETSURF_HOMEPAGE;
	}

	/* create an initial browser window */
	error = nsurl_create(addr, &url);
	if (error == NSERROR_OK) {
		error = browser_window_create(BW_CREATE_HISTORY,
					      url,
					      NULL,
					      NULL,
					      NULL);
		nsurl_unref(url);

	}
	if (error != NSERROR_OK) {
		atari_warn_user(messages_get_errorcode(error), 0);
	}
}

static void __CDECL menu_open_url(short item, short title, void *data)
{
	struct gui_window * gw;
	struct browser_window * bw ;
	NSLOG(netsurf, INFO, "%s", __FUNCTION__);

	gw = input_window;
	if( gw == NULL ) {
		browser_window_create(BW_CREATE_HISTORY,
				      NULL,
				      NULL,
				      NULL,
				      &bw);
	}
}

static void __CDECL menu_open_file(short item, short title, void *data)
{

	NSLOG(netsurf, INFO, "%s", __FUNCTION__);

	const char * filename = file_select(messages_get("OpenFile"), "");
	if( filename != NULL ){
		char * urltxt = local_file_to_url( filename );
		if( urltxt ){
			nsurl *url;
			nserror error;

			error = nsurl_create(urltxt, &url);
			if (error == NSERROR_OK) {
				error = browser_window_create(BW_CREATE_HISTORY,
							      url,
							      NULL,
							      NULL,
							      NULL);
				nsurl_unref(url);

			}
			if (error != NSERROR_OK) {
				atari_warn_user(messages_get_errorcode(error), 0);
			}
			free( urltxt );
		}
	}
}

static void __CDECL menu_close_win(short item, short title, void *data)
{
	NSLOG(netsurf, INFO, "%s", __FUNCTION__);
	if( input_window == NULL )
		return;
	gui_window_destroy( input_window );
}

static void __CDECL menu_save_page(short item, short title, void *data)
{
	NSLOG(netsurf, INFO, "%s", __FUNCTION__);
	static bool init = true;
	bool is_folder=false;
	const char * path;

	if( !input_window )
		return;

	if( init ){
		init = false;
		save_complete_init();
	}

	do {
		// TODO: localize string
		path = file_select("Select folder", "");
		if (path)
			is_folder = is_dir(path);
	} while ((is_folder == false) && (path != NULL));

	if( path != NULL ){
		save_complete(browser_window_get_content(
				      input_window->browser->bw), path, NULL);
	}

}

static void __CDECL menu_quit(short item, short title, void *data)
{
	short buff[8];
	memset( &buff, 0, sizeof(short)*8 );
	NSLOG(netsurf, INFO, "%s", __FUNCTION__);
	gemtk_wm_send_msg(NULL, AP_TERM, 0, 0, 0, 0);
}

static void __CDECL menu_cut(short item, short title, void *data)
{
	if( input_window != NULL )
		browser_window_key_press( input_window->browser->bw, NS_KEY_CUT_SELECTION);
}

static void __CDECL menu_copy(short item, short title, void *data)
{
	NSLOG(netsurf, INFO, "%s", __FUNCTION__);
	if( input_window != NULL )
		browser_window_key_press( input_window->browser->bw, NS_KEY_COPY_SELECTION);
}

static void __CDECL menu_paste(short item, short title, void *data)
{
	NSLOG(netsurf, INFO, "%s", __FUNCTION__);
	if( input_window != NULL )
		browser_window_key_press( input_window->browser->bw, NS_KEY_PASTE);
}

static void __CDECL menu_find(short item, short title, void *data)
{
	NSLOG(netsurf, INFO, "%s", __FUNCTION__);
	if (input_window != NULL) {
		if (input_window->search) {
			window_close_search(input_window->root);
		}
		else {
			window_open_search(input_window->root, true);
		}
	}
}

static void __CDECL menu_choices(short item, short title, void *data)
{
	NSLOG(netsurf, INFO, "%s", __FUNCTION__);
	open_settings();
}

static void __CDECL menu_stop(short item, short title, void *data)
{
	NSLOG(netsurf, INFO, "%s", __FUNCTION__);
	if( input_window == NULL )
		return;

	assert(input_window && input_window->root);
	toolbar_stop_click(input_window->root->toolbar);

}

static void __CDECL menu_reload(short item, short title, void *data)
{
	if(input_window == NULL)
		return;
	toolbar_reload_click(input_window->root->toolbar);
	NSLOG(netsurf, INFO, "%s", __FUNCTION__);
}


static void __CDECL menu_inc_scale(short item, short title, void *data)
{
	if(input_window == NULL)
		return;

	browser_window_set_scale(input_window->browser->bw, +0.25, false);
}


static void __CDECL menu_dec_scale(short item, short title, void *data)
{
	if(input_window == NULL)
		return;

	browser_window_set_scale(input_window->browser->bw, -0.25, false);
}



static void __CDECL menu_toolbars(short item, short title, void *data)
{
	static int state = 0;
	NSLOG(netsurf, INFO, "%s", __FUNCTION__);
	if( input_window != null && input_window->root->toolbar != null ){
		state = !state;
		// TODO: implement toolbar hide
		//toolbar_hide(input_window->root->toolbar, state );
	}
}

static void __CDECL menu_savewin(short item, short title, void *data)
{
	NSLOG(netsurf, INFO, "%s", __FUNCTION__);
	if (input_window && input_window->browser) {
		GRECT rect;
		wind_get_grect(gemtk_wm_get_handle(input_window->root->win), WF_CURRXYWH,
			       &rect);
		option_window_width = rect.g_w;
		option_window_height = rect.g_h;
		option_window_x = rect.g_x;
		option_window_y = rect.g_y;
		nsoption_set_int(window_width, rect.g_w);
		nsoption_set_int(window_height, rect.g_h);
		nsoption_set_int(window_x, rect.g_x);
		nsoption_set_int(window_y, rect.g_y);
		nsoption_write((const char*)&options, NULL, NULL);
	}

}

static void __CDECL menu_debug_render(short item, short title, void *data)
{
	NSLOG(netsurf, INFO, "%s", __FUNCTION__);
	html_redraw_debug = !html_redraw_debug;
	if( input_window != NULL ) {
		if ( input_window->browser != NULL
		     && input_window->browser->bw != NULL) {
			GRECT rect;
			window_get_grect(input_window->root, BROWSER_AREA_CONTENT, &rect);
			browser_window_reformat(input_window->browser->bw, false,
						rect.g_w, rect.g_h );
			menu_icheck(h_gem_menu, MAINMENU_M_DEBUG_RENDER,
				    (html_redraw_debug) ? 1 : 0);
		}
	}
}

static void __CDECL menu_fg_images(short item, short title, void *data)
{
	nsoption_set_bool(foreground_images, !nsoption_bool(foreground_images));
	menu_icheck(h_gem_menu, MAINMENU_M_FG_IMAGES,
		    (nsoption_bool(foreground_images)) ? 1 : 0);
}

static void __CDECL menu_bg_images(short item, short title, void *data)
{
	nsoption_set_bool(background_images, !nsoption_bool(background_images));
	menu_icheck(h_gem_menu, MAINMENU_M_BG_IMAGES,
		    (nsoption_bool(background_images)) ? 1 : 0);
}

static void __CDECL menu_back(short item, short title, void *data)
{
	NSLOG(netsurf, INFO, "%s", __FUNCTION__);
	if( input_window == NULL )
		return;
	toolbar_back_click(input_window->root->toolbar);
}

static void __CDECL menu_forward(short item, short title, void *data)
{
	NSLOG(netsurf, INFO, "%s", __FUNCTION__);
	if( input_window == NULL )
		return;
	toolbar_forward_click(input_window->root->toolbar);
}

static void __CDECL menu_home(short item, short title, void *data)
{
	NSLOG(netsurf, INFO, "%s", __FUNCTION__);
	if( input_window == NULL )
		return;
	toolbar_home_click(input_window->root->toolbar);
}

static void __CDECL menu_lhistory(short item, short title, void *data)
{
	NSLOG(netsurf, INFO, "%s", __FUNCTION__);
	if( input_window == NULL )
		return;
}

static void __CDECL menu_ghistory(short item, short title, void *data)
{
	NSLOG(netsurf, INFO, "%s", __FUNCTION__);
	atari_global_history_open();
}

static void __CDECL menu_add_bookmark(short item, short title, void *data)
{
	NSLOG(netsurf, INFO, "%s", __FUNCTION__);
	if (input_window) {
		if( browser_window_has_content(input_window->browser->bw) ){
			atari_hotlist_add_page(
				nsurl_access(browser_window_access_url(input_window->browser->bw)),
				NULL
				);
		}
	}
}

static void __CDECL menu_bookmarks(short item, short title, void *data)
{
	NSLOG(netsurf, INFO, "%s", __FUNCTION__);
	atari_hotlist_open();
}

static void __CDECL menu_cookies(short item, short title, void *data)
{
	NSLOG(netsurf, INFO, "%s", __FUNCTION__);
	atari_cookie_manager_open();
}

static void __CDECL menu_vlog(short item, short title, void *data)
{
	NSLOG(netsurf, INFO, "%s", __FUNCTION__);
	verbose_log = !verbose_log;
	menu_icheck(h_gem_menu, MAINMENU_M_VLOG, (verbose_log) ? 1 : 0);
}

static void __CDECL menu_help_content(short item, short title, void *data)
{
	NSLOG(netsurf, INFO, "%s", __FUNCTION__);
}

/*
  Public deskmenu interface:
*/


/*
  Parse encoded menu key shortcut

  The format is:

  "[" 		-   marks start of the shortcut
  "@,^,<" 	-   If the keyshortcut is only valid
  with modifier keys, one of these characters must directly
  follow the start mark.
  Meaning:
  @ -> Alternate
  ^ -> Control
  "#"			-   keycode or ascii character.
  The value is handled as keycode if the character value
  is <= 28 ( Atari chracter table )
  or if it is interpreted as function key string.
  (strings: F1 - F10)

*/
static void register_menu_str( struct s_menu_item_evnt * mi )
{
	assert(h_gem_menu != NULL);

	struct s_accelerator * accel = &mi->accel;
	int i, l=0, x=-1;
	char str[255];
	bool is_std_shortcut = false;

	get_string(h_gem_menu, mi->rid, str);

	i = l = strlen(str);
	while (i > 2) {
		if ((strncmp("  ", &str[i], 2) == 0) && (strlen(&str[i]) > 2)) {
			// "Standard" Keyboard Shortcut Element found:
			NSLOG(netsurf, INFO,
			      "Standard Keyboard Shortcut: \"%s\"\n", &str[i]);
			x = i+2;
			is_std_shortcut = true;
			break;
		}

		if( str[i] == '['){
			NSLOG(netsurf, INFO, "Keyboard Shortcut: \"%s\"\n",
			      &str[i]);
			// "Custom" Keyboard Shortcut Element found (identified by [):
			x = i;
			break;
		}
		i--;
	}

	// Parse keyboard shortcut value:
	if( x > -1 ){

		if (is_std_shortcut == false) {
			// create a new menu string to hide the "[" mark:
			mi->menustr = malloc( l+1 );
			strcpy(mi->menustr, str);
			mi->menustr[x]=' ';
			x++;
		}

		// find & register modifiers:
		if (str[x] == '@') {
			accel->mod = K_ALT;
			if (is_std_shortcut == false) {
				// only modify menu items when it is malloc'd:
				mi->menustr[x] = 0x07;
			}
			x++;
		}
		else if (str[x] == '^') {
			accel->mod = K_CTRL;
			x++;
		}
		else if (str[x] == 0x01) { // the arrow up chracter (atari-st encoding)
			accel->mod = K_LSHIFT;
			x++;
		}

		// find keycodes / chracters:
		if( str[x] <= 28 ){
			// parse symbol
			switch( str[x] ){
			case 0x03:
				accel->keycode = NK_RIGHT;
				break;
			case 0x04:
				accel->keycode = NK_LEFT;
				break;
			case 0x1B:
				accel->keycode = NK_ESC;
				break;
			default:
				break;
			}
		} else {
			if(str[x] == 'F' && ( str[x+1] >= '1' && str[x+1] <= '9') ){
				// parse function key
				short fkey = atoi(  &str[x+1] );
				if( (fkey >= 0) && (fkey <= 10) ){
					accel->keycode = NK_F1 - 1 + fkey;
				}
			}
			else if (strncmp(&str[x], "Home", 4) == 0) {
				accel->keycode = NK_CLRHOME;
			}
			else if (strncmp(&str[x], "Undo", 4) == 0) {
				accel->keycode = NK_UNDO;
			}
			else if (strncmp(&str[x], "Help", 4) == 0) {
				accel->keycode = NK_HELP;
			}
			else {
				accel->ascii = str[x];
			}
		}

		NSLOG(netsurf, INFO,
		      "Registered keyboard shortcut for \"%s\" => mod: %d, ""keycode: %ld, ascii: %c\n",
		      str,
		      accel->mod,
		      accel->keycode,
		      accel->ascii);
	}
}

/**
 *	Setup & display an desktop menu.
 */

void deskmenu_init(void)
{
	int i;

	h_gem_menu = gemtk_obj_get_tree(MAINMENU);


	/* Install menu: */
	menu_bar(h_gem_menu, MENU_INSTALL);

	/* parse and update menu items:  */
	i = 0;
	while (menu_evnt_tbl[i].rid != -1) {
		if(menu_evnt_tbl[i].rid > 0 && menu_evnt_tbl[i].title > 0){
			register_menu_str( &menu_evnt_tbl[i] );
			/* Update menu string if not null: */
			if( menu_evnt_tbl[i].menustr != NULL ){
				menu_text(h_gem_menu, menu_evnt_tbl[i].rid,
					  menu_evnt_tbl[i].menustr);
			}
		}
		i++;
	}
	deskmenu_update();
	/* Redraw menu: */
	menu_bar(h_gem_menu, MENU_UPDATE);
}

/**
 * Uninstall the desktop menu
 */
void deskmenu_destroy(void)
{
	int i;

	/* Remove menu from desktop: */
	menu_bar(h_gem_menu, MENU_REMOVE);

	/* Free modified menu titles: */
	i=0;
	while(menu_evnt_tbl[i].rid != -1) {
		if( menu_evnt_tbl[i].menustr != NULL )
			free(menu_evnt_tbl[i].menustr);
		i++;
	}
}

/**
 *	Return the deskmenu AES OBJECT tree
 */
OBJECT * deskmenu_get_obj_tree(void)
{
	return(h_gem_menu);
}

/**
 *	Handle an menu item event
 */
int deskmenu_dispatch_item(short title, short item)
{
	int i=0;
	int retval = 0;
	OBJECT * menu_root = deskmenu_get_obj_tree();

	menu_tnormal(menu_root, item, 1);
	menu_tnormal(menu_root, title, 1);
	menu_bar(menu_root, 1);

	// legacy code, is this sensible?:
	/*
	  while( gw ) {
	  window_set_focus( gw, WIDGET_NONE, NULL  );
	  gw = gw->next;
	  }
	*/


	while (menu_evnt_tbl[i].rid != -1) {
		if (menu_evnt_tbl[i].rid == item) {
		 	if (menu_evnt_tbl[i].menu_func != NULL) {
				menu_evnt_tbl[i].menu_func(item, title, NULL);
			}
			break;
		}
		i++;
	}

	return(retval);
}

/**
 *	Handle an keypress (check for accelerator)
 */
int deskmenu_dispatch_keypress(unsigned short kcode, unsigned short kstate,
			       unsigned short nkc)
{
	char sascii;
	bool done = 0;
	int i = 0;

	sascii = gemtk_keybd2ascii(kcode, 0);
	if(sascii >= 'a' && sascii <= 'z'){
		sascii = gemtk_keybd2ascii(kcode, K_LSHIFT);
	}

	/* Iterate through the menu function table: */
	while( menu_evnt_tbl[i].rid != -1 && done == false) {
		if( kstate == menu_evnt_tbl[i].accel.mod
		    && menu_evnt_tbl[i].accel.ascii != 0) {
			if( menu_evnt_tbl[i].accel.ascii == sascii) {
				if (menu_evnt_tbl[i].title > 0 && menu_evnt_tbl[i].rid > 0) {
					deskmenu_dispatch_item(menu_evnt_tbl[i].title,
							       menu_evnt_tbl[i].rid);
				}
				else {
					/* Keyboard shortcut not displayed within menu: */
					menu_evnt_tbl[i].menu_func(0, 0, NULL);
				}
				done = true;
				break;
			}
		} else {
			/* the accel code hides in the keycode: */
			if( menu_evnt_tbl[i].accel.keycode != 0) {
				if( menu_evnt_tbl[i].accel.keycode == (nkc & 0xFF) &&
				    kstate == menu_evnt_tbl[i].accel.mod) {
					if (menu_evnt_tbl[i].title > 0 && menu_evnt_tbl[i].rid > 0) {
						deskmenu_dispatch_item(menu_evnt_tbl[i].title,
								       menu_evnt_tbl[i].rid);
					}
					else {
						/* Keyboard shortcut not displayed within menu: */
						menu_evnt_tbl[i].menu_func(0, 0, NULL);
					}
					done = true;
					break;
				}
			}
		}
		i++;
	}
	return((done==true) ? 1 : 0);
}

/**
 *	Refresh the desk menu, reflecting netsurf current state.
 */
void deskmenu_update(void)
{
	menu_icheck(h_gem_menu, MAINMENU_M_DEBUG_RENDER, (html_redraw_debug) ? 1 : 0);
	menu_icheck(h_gem_menu, MAINMENU_M_FG_IMAGES,
		    (nsoption_bool(foreground_images)) ? 1 : 0);
	menu_icheck(h_gem_menu, MAINMENU_M_BG_IMAGES,
		    (nsoption_bool(background_images)) ? 1 : 0);
	menu_icheck(h_gem_menu, MAINMENU_M_VLOG, ((verbose_log == true) ? 1 : 0));
}
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#ifndef DESKMENU_H_INCLUDED
#define DESKMENU_H_INCLUDED

void deskmenu_init(void);
void deskmenu_destroy(void);
int deskmenu_dispatch_item(short title, short item);
int deskmenu_dispatch_keypress(unsigned short kcode, unsigned short kstate, unsigned short nkc);
OBJECT * deskmenu_get_obj_tree(void);
void deskmenu_update( void );

#endif // DESKMENU_H_INCLUDED
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Fonts are (c) Bitstream (see below). DejaVu changes are in public domain.
Glyphs imported from Arev fonts are (c) Tavmjong Bah (see below)

Bitstream Vera Fonts Copyright
------------------------------

Copyright (c) 2003 by Bitstream, Inc. All Rights Reserved. Bitstream Vera is
a trademark of Bitstream, Inc.

Permission is hereby granted, free of charge, to any person obtaining a copy
of the fonts accompanying this license ("Fonts") and associated
documentation files (the "Font Software"), to reproduce and distribute the
Font Software, including without limitation the rights to use, copy, merge,
publish, distribute, and/or sell copies of the Font Software, and to permit
persons to whom the Font Software is furnished to do so, subject to the
following conditions:

The above copyright and trademark notices and this permission notice shall
be included in all copies of one or more of the Font Software typefaces.

The Font Software may be modified, altered, or added to, and in particular
the designs of glyphs or characters in the Fonts may be modified and
additional glyphs or characters may be added to the Fonts, only if the fonts
are renamed to names not containing either the words "Bitstream" or the word
"Vera".

This License becomes null and void to the extent applicable to Fonts or Font
Software that has been modified and is distributed under the "Bitstream
Vera" names.

The Font Software may be sold as part of a larger software package but no
copy of one or more of the Font Software typefaces may be sold by itself.

THE FONT SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS
OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT OF COPYRIGHT, PATENT,
TRADEMARK, OR OTHER RIGHT. IN NO EVENT SHALL BITSTREAM OR THE GNOME
FOUNDATION BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, INCLUDING
ANY GENERAL, SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL DAMAGES,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF
THE USE OR INABILITY TO USE THE FONT SOFTWARE OR FROM OTHER DEALINGS IN THE
FONT SOFTWARE.

Except as contained in this notice, the names of Gnome, the Gnome
Foundation, and Bitstream Inc., shall not be used in advertising or
otherwise to promote the sale, use or other dealings in this Font Software
without prior written authorization from the Gnome Foundation or Bitstream
Inc., respectively. For further information, contact: fonts at gnome dot
org. 

Arev Fonts Copyright
------------------------------

Copyright (c) 2006 by Tavmjong Bah. All Rights Reserved.

Permission is hereby granted, free of charge, to any person obtaining
a copy of the fonts accompanying this license ("Fonts") and
associated documentation files (the "Font Software"), to reproduce
and distribute the modifications to the Bitstream Vera Font Software,
including without limitation the rights to use, copy, merge, publish,
distribute, and/or sell copies of the Font Software, and to permit
persons to whom the Font Software is furnished to do so, subject to
the following conditions:

The above copyright and trademark notices and this permission notice
shall be included in all copies of one or more of the Font Software
typefaces.

The Font Software may be modified, altered, or added to, and in
particular the designs of glyphs or characters in the Fonts may be
modified and additional glyphs or characters may be added to the
Fonts, only if the fonts are renamed to names not containing either
the words "Tavmjong Bah" or the word "Arev".

This License becomes null and void to the extent applicable to Fonts
or Font Software that has been modified and is distributed under the 
"Tavmjong Bah Arev" names.

The Font Software may be sold as part of a larger software package but
no copy of one or more of the Font Software typefaces may be sold by
itself.

THE FONT SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT
OF COPYRIGHT, PATENT, TRADEMARK, OR OTHER RIGHT. IN NO EVENT SHALL
TAVMJONG BAH BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
INCLUDING ANY GENERAL, SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
FROM, OUT OF THE USE OR INABILITY TO USE THE FONT SOFTWARE OR FROM
OTHER DEALINGS IN THE FONT SOFTWARE.

Except as contained in this notice, the name of Tavmjong Bah shall not
be used in advertising or otherwise to promote the sale, use or other
dealings in this Font Software without prior written authorization
from Tavmjong Bah. For further information, contact: tavmjong @ free
. fr.

$Id: LICENSE 2133 2007-11-28 02:46:28Z lechimp $
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KNOWN BUGS

- "View Source" only works when the configured editor is already launched.
- Wrong redraw area when parts of the window move out of the screen area.







netsurf-vince/pdf/frontends/atari/doc/changes.txt



        ===========================
        FreeMiNT Frontend Changelog
        ===========================


 NetSurf 3.1
========================================

As there was no atari NetSurf 3.0 Release FreeMiNT, this Changelog contains
the FreeMint specific changes from
NetSurf 2.9-PL1 Release (Sunday, April 15 2012) to Netsurf 3.1 Release.


 - Removed WinDom dependency (heavy GUI code change)
 - Implemented "paste clipboard" for toolbar URL textbox.
 - Implemented file drop on browser window handling when netsurf core
   ignores the file drop event.
 - Implemented basic browser window scaling
 - Integrated "search page" dialog into browser window
 - New settings dialog
 - New treeview implementation
 - Added global history window.
 - Added SSL information treeview
 - Added about dialog
 - Improved keyboard-shortcut handling
 - Improved caret redraw
 - Improved favicon display
 - Improved warning display (now shows a message box)
 - Improved bitmap blitting
 - Fixed FreeMiNT's unified filesystem handling (it's not Linux! - but DOS!)
 - Fixed default download directoy
 - Fixed integer overflow in download completed calculation
 - Fixed commandline filepath handling


 NetSurf 2.9
========================================
 - Fixed redraw of rectangle outlines.
 - Fixed redraw of Hotlist, looks better now.
 - Use netsurfs textarea implementation for URL, to reduce code size.
 - Fixed several redraw glitches.
 - Added a context menu, offering some handy functions.
 - NetSurf core now supports frames & iframes.
 - Debug rendering works now ( fixed redraw of rectangle outlines )
 - process commandline parameter w (width) / h (height) for default window size
 - improved mouse drag within treeview, browser win, toolbar.
 - Fixed file drop in frames
 - Implemented option dialog
 - Improved GUI speed by fixing throbber code.
 - Implemented "Save as" ( no improvements where made to core-functions ).
 - Implemented settings dialog
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NETSURF ATARI FAQ

Date: 12.04.2012

01.) CAN NETSURF ALSO BE RUN WITHIN AN TOS ENVIRONMENT?
02.) I DON'T HAVE AN 15 BIT GRAPHICS CARD, HOW TO RUN NETSURF ANYWAY?
03.) WHEN I WANT TO RUN NETSURF IT SAYS: "SOCKET NOT CONNECTED".
04.) I'M GETTING "INSUFFICENT MEMORY" MESSAGES WHEN RUNNING NETSURF.
05.) SSL DOES NOT WORK - WHAT'S WRONG?
06.) I'M GETTING THE ERROR: "BASE STYLESHEET FAILED TO LOAD" - WHAT'S WRONG?
05.) A PAGE CRASHES - WHAT CAN I DO?

1.) Question:
    CAN NETSURF ALSO BE RUN WITHIN AN TOS ENVIRONMENT?

    Answer:
    Yes NS can run on classic TOS. More or less.
    It is intended to run within the FreeMint environment.
    However there is no support for networking
    right now. Networking support for FireTOS is maybe possible
    in the future.
    NS also has problems with Path conversions on all FileSystems
    running under TOS. Try setting full paths within the Choices file.


2.) Question:
    I DON'T HAVE AN 15 BIT GRAPHICS CARD, HOW TO RUN NETSURF ANYWAY?

    Answer:
    You need to trigger the config a bit.
	enable the following Choices settings:

    atari_font_driver:vdi
    atari_transparency:0
    suppress_images:1

    This will run netsurf as a bloat textmode browser :)

3.) Question:
    WHEN I WANT TO RUN NETSURF IT SAYS: "SOCKET NOT CONNECTED"

    Answer:
    Take a look at the system requirements! I statet NetSurf needs
    the latest FreeMiNT 1.17 RELEASE. There was a bug within previous
    Versions. Please update your kernel. OR install polipo proxy
    provided as RPM within sparemint distribution. This is an
    workaround, it should work out of the box. But if you want to
    use the polipo disk-cache you should edit the config file.

4.) Question:
    I'M GETTING "INSUFFICENT MEMORY" MESSAGES WHEN RUNNING NETSURF.

    Answer:
	Try to increase the TPA_INITIALMEM Configuration value within MINT.CNF

5.) Question:
    SSL DOES NOT WORK - WHAT TO DO?

    Answer:
    Try to move the shipped cabundle.crt file to the path where NetSurf
    looks for the SSL certificates (Displayed within statusbar and also
    verbose log).

6.) Question:
	I'M GETTING THE ERROR: "BASE STYLESHEET FAILED TO LOAD" - WHAT'S WRONG?

	Answer:
	NetSurf checks if the base stylesheet is modified. For that - it
	requires that the system clock is returning reasonable valid values.
	Make your your system clock is set. (Rember empty NVRAM....)
	If that doesn't help - make sure the netsurf package was unpacked
	completly and that all files can be read.
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                               NETSURF

                                  -

                           NATIVE ATARI ALPHA

                  Version 2.9 (Release Version)

Ported by:     m0n0
Release date:  xx.xx.xx
Contact:       ole@monochrom.net
WWW:           http://netsurf-browser.org


Table of Contents:
------------------

0x01 - What is it?
0x02 - System Requirements
0x03 - Features
0x04 - Missing features
0x05 - Things to test
0x06 - Additional Notes
0x07 - Known bugs
0x08 - Technical information


What is it? A web browser!
--------------------------

 NetSurf is a multi-platform web browser which is written with
 portability and speed in mind.
 This is the native Port for the FreeMiNT OS.
 More info at project website: www.netsurf-browser.org


Minimum System Requirements:
----------------------------

 - 32 MB RAM ( 48 MB recommended for demanding websites )
 - 32 MHz ( 60 Mhz recommended )
 - At least 15 Bit Graphics card.
 - FreeMiNT 1.17.0 release kernel (Please look at FAQ to read
   about TOS support) for full & correct network support.


Main Features:
--------------

 - Very good HTML 4 & CSS 2.1 rendering
 - HTTPS
 - Freetype2 font rendering


Missing Features:
-----------------

 This section describes Features that NetSurf-Core offers but which are not
 handled by the GEM frontend currently.

 - Grapical website history dialog


Installation Notes:
-------------------

 Unpack the compressed archive that you downloaded,
 change into the new directory and run ns.prg.
 If something isn't working - run ns.prg within an console and
 enable logging:

 ./ns.prg -v

 that makes it possible, that you can identify the problem.


Additional Notes
----------------

 If you would like to see the above mentioned features or
 can't run NetSurf because you only have a 16 or 256 Color system
 get in contact.

 Please also check the FAQ document.

 Want to have other software ported? Get in contact and make me rich >;-)
 If you want to help with netsurf, contact me for further info
 or visit the netsurf svn and add something usefull :)

 This is "just an early" alpha release. I wanted to get things moving on
 and I think it is good to show the Atari-Users what has been archived
 so far. This release lacks some features and some of the code written
 was just coded with an "I have to get this done quickly" attitude.
 This is especially true for the drawin routines... It doesn't offer
 offscreen bitmaps, which was one of my goals for a release. But
 I dropped that in favor of an not-so-delayed release.


Known Bugs
----------

 - "View Source" only works when the configured editor is already launched.
 - Wrong redraw area when parts of the window move out of the screen area.

Technical info & outlook
------------------------


Greetings & Thanks
------------------

 - AtFact for providing help with resource files & images
 - The MiNT Mailing list, they all helped me a lot!
 - The NetSurf Mailing list guys, especially the Amiga guys.
 - The NetSurf developers that did a great job!
 - Everyone that tested this Browser!
 - Everyone that provides feedback!
 - The forum.atari-home.de members for giving me much help
   during setup of my atari!


----
M0N0 - 09.09.2011
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TODO's (no priority order) for NetSurf 3.1 - 4.0

 - Optimize drawing of bitmaps on Low-Memory machines
 - Restore the Palette when Windows get's the Focus
   -> only needed for <= 256 colors
 - Make drawing of tiled bitmaps optional ( they are slooow )
   -> already optimized, still needed?
 - Make context menu more stable (grab all available context data at popup display)
 - Implement SystemColor Choices dialog
 - Add at least one offscreen plotter implementation
 - Fix utf8 to atari character conversion (legacy VDI text plotter
   must be able to handle the text argument characters correctly)
 - Add URL history when typing URL's into url textarea
 - Have browser_window specific cursor, window specifc cursor
 - When minimized (not iconyfied) NetSurf doesn't recognize that.
 - Implement Tabs (up to 4 tab favicons when iconyfied)
 - merge treeview and gui_window handling
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/*
 * Copyright 2010 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <sys/types.h>
#include <sys/stat.h>
#include <fcntl.h>
#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#include <string.h>
#include <stdbool.h>
#include <time.h>

#include "utils/log.h"
#include "utils/messages.h"
#include "utils/nsoption.h"
#include "utils/string.h"
#include "netsurf/inttypes.h"
#include "netsurf/browser_window.h"
#include "netsurf/download.h"
#include "desktop/save_complete.h"
#include "desktop/download.h"

#include "atari/gui.h"
#include "atari/misc.h"
#include "atari/res/netsurf.rsh"
#include "atari/download.h"
#include "atari/osspec.h"

extern struct gui_window * input_window;
extern GRECT desk_area;

static void gui_download_window_destroy( struct gui_download_window * gdw );
static void on_abort_click(struct gui_download_window *dw);
static void on_cbrdy_click(struct gui_download_window *dw);
static void on_close(struct gui_download_window * dw);
static void on_redraw(struct gui_download_window *dw, GRECT *clip);

static void toolbar_redraw_cb(GUIWIN *win, uint16_t msg, GRECT *clip)
{
    struct gui_download_window *data;

	if (msg != WM_REDRAW) {
		data = gemtk_wm_get_user_data(win);

		assert(data);

		on_redraw(data, clip);
	}
}

static short on_aes_event(GUIWIN *win, EVMULT_OUT *ev_out, short msg[8])
{
    short retval = 0;
    struct gui_download_window *data;

    GRECT clip;

	data = gemtk_wm_get_user_data(win);

    if ((ev_out->emo_events & MU_MESAG) != 0) {
        // handle message
        //printf("download win msg: %d\n", msg[0]);
        switch (msg[0]) {

        case WM_REDRAW:
			clip.g_x = msg[4];
			clip.g_y = msg[5];
			clip.g_w = msg[6];
			clip.g_h = msg[7];
			on_redraw(data, &clip);
            break;

        case WM_CLOSED:
            // TODO: this needs to iterate through all gui windows and
            // check if the rootwin is this window...
			on_close(data);
            break;

        case WM_TOOLBAR:
			switch(msg[4]){

				case DOWNLOAD_BT_ABORT:
					on_abort_click(data);
				break;

				case DOWNLOAD_CB_CLOSE_RDY:
					on_cbrdy_click(data);
				break;

				default: break;
			}
            break;

        default:
            break;
        }
    }
    if ((ev_out->emo_events & MU_KEYBD) != 0) {


    }
    if ((ev_out->emo_events & MU_BUTTON) != 0) {

    }

    return(retval);
}

static void on_redraw(struct gui_download_window *dw, GRECT *clip)
{
	OBJECT *tree = dw->tree;
	GRECT work, visible;
	uint32_t p = 0;

	gemtk_wm_get_grect(dw->guiwin, GEMTK_WM_AREA_TOOLBAR, &work);
	tree->ob_x = work.g_x;
	tree->ob_y = work.g_y;

	if(!rc_intersect(clip, &work)){
		return;
	}

	/*
		Update the AES Object to reflect current state of download:
	*/
	((TEDINFO *)get_obspec(tree, DOWNLOAD_FILENAME))->te_ptext = dw->lbl_file;
	((TEDINFO *)get_obspec(tree, DOWNLOAD_LBL_BYTES))->te_ptext = dw->lbl_done;
	((TEDINFO *)get_obspec(tree, DOWNLOAD_LBL_PERCENT))->te_ptext = dw->lbl_percent;
	((TEDINFO *)get_obspec(tree, DOWNLOAD_LBL_SPEED))->te_ptext = dw->lbl_speed;

	if (dw->size_total > 0 ) {
		p = ((double)dw->size_downloaded / (double)dw->size_total * 100);
	}
	tree[DOWNLOAD_PROGRESS_DONE].ob_width = MAX( MIN( p*(DOWNLOAD_BAR_MAX/100),
													DOWNLOAD_BAR_MAX ), 1);
	if (dw->close_on_finish) {
		tree[DOWNLOAD_CB_CLOSE_RDY].ob_state |= (OS_SELECTED | OS_CROSSED);
	} else {
		tree[DOWNLOAD_CB_CLOSE_RDY].ob_state &= ~(OS_SELECTED | OS_CROSSED);
	}
	tree[DOWNLOAD_BT_ABORT].ob_state &= ~OS_SELECTED;

	/*Walk the AES rectangle list and redraw the visible areas of the window: */
	wind_get_grect(dw->aes_handle, WF_FIRSTXYWH, &visible);
	while (visible.g_x && visible.g_y) {
		if (rc_intersect(&work, &visible)) {
			objc_draw_grect(tree, 0, 8, &visible);
		}
		wind_get_grect(dw->aes_handle, WF_NEXTXYWH, &visible);
	}
}

static void on_abort_click(struct gui_download_window *dw)
{
	if( dw->status == NSATARI_DOWNLOAD_COMPLETE
		|| dw->status == NSATARI_DOWNLOAD_ERROR ) {
			gemtk_wm_send_msg(dw->guiwin, WM_CLOSED, 0,0,0,0);
	}
	else if( dw->status != NSATARI_DOWNLOAD_CANCELED ){
		dw->abort = true;
	}
}

static void on_cbrdy_click(struct gui_download_window *dw)
{
	dw->close_on_finish = !dw->close_on_finish;
	if (dw->close_on_finish && dw->status == NSATARI_DOWNLOAD_COMPLETE) {
		gemtk_wm_send_msg(dw->guiwin, WM_CLOSED, 0,0,0,0);
	}
	gemtk_wm_exec_redraw(dw->guiwin, NULL);
	evnt_timer(250);
}

static void on_close(struct gui_download_window * dw)
{
	gui_download_window_destroy(dw);
}

static void gui_download_window_destroy( struct gui_download_window * gdw)
{
        NSLOG(netsurf, INFO, "gdw %p", gdw);

	if (gdw->status == NSATARI_DOWNLOAD_WORKING) {
		download_context_abort(gdw->ctx);
	}

	download_context_destroy(gdw->ctx);

	if (gdw->destination) {
		free( gdw->destination );
	}
	if (gdw->fd != NULL) {
		fclose(gdw->fd);
		gdw->fd = NULL;
	}
	if (gdw->fbuf != NULL) {
		free( gdw->fbuf );
	}
	gemtk_wm_remove(gdw->guiwin);
	wind_close(gdw->aes_handle);
	wind_delete(gdw->aes_handle);
	free(gdw);
}

static char * select_filepath( const char * path, const char * filename )
{
	char tmp[PATH_MAX];
	char res_path[PATH_MAX];
	char res_file[PATH_MAX];
	char * ret = NULL;

	strncpy(res_path, path, PATH_MAX);
	strncpy(res_file, filename, PATH_MAX);
	res_file[PATH_MAX-1] = 0;
	res_path[PATH_MAX-1] = 0;

	if(select_file(res_path, res_file, (char*)"*",
					(char*)messages_get("SaveAsNS"), NULL)) {
		snprintf(tmp, PATH_MAX, "%s%s", res_path, res_file);
		ret = malloc(strlen(tmp)+1);
		strcpy(ret, tmp);
	}

	printf("download file: %s\n", ret);
	return(ret);
}

static struct gui_download_window * 
gui_download_window_create(download_context *ctx, struct gui_window *parent)
{
	const char *filename;
	char *destination;
	char gdos_path[PATH_MAX];
	struct gui_download_window * gdw;
	int dlgres = 0;
	OBJECT * tree = gemtk_obj_get_tree(DOWNLOAD);
	char alert[200];


	NSLOG(netsurf, INFO, "Creating download window for gui window: %p",
	      parent);

	/* TODO: Implement real form and use messages file strings! */

	if (tree == NULL){
		die("Couldn't find AES Object tree for download window!");
		return(NULL);
	}

	filename = download_context_get_filename((const download_context*)ctx);
	snprintf(alert, 200, "[2][Accept download?|%.*s][Yes|Save as...|No]",
			40,filename);
	dlgres = form_alert(2, alert);
	if( dlgres == 3){
		return( NULL );
	}
	else if( dlgres == 2 ){
		gemdos_realpath(nsoption_charp(downloads_path), gdos_path);
		char * tmp = select_filepath( gdos_path, filename );
		if( tmp == NULL )
			return( NULL );
		destination = tmp;
	} else {
		int dstsize=0;
		gemdos_realpath(nsoption_charp(downloads_path), gdos_path);
		dstsize = strlen(gdos_path) + strlen(filename) + 2;
		destination = malloc( dstsize );
		snprintf(destination, dstsize, "%s/%s", gdos_path, filename);
	}

	gdw = calloc(1, sizeof(struct gui_download_window));
	if( gdw == NULL ){
		atari_warn_user(NULL, "Out of memory!");
		free( destination );
		return( NULL );
	}

	gdw->ctx = ctx;
	gdw->abort = false;
	gdw->start = clock() / CLOCKS_PER_SEC;
	gdw->lastrdw = 0;
	gdw->status = NSATARI_DOWNLOAD_WORKING;
	gdw->parent = parent;
	gdw->fbufsize = MAX(BUFSIZ, 48000);
	gdw->size_downloaded = 0;
	gdw->size_total = download_context_get_total_length(ctx);
	gdw->destination = destination;
	gdw->tree = tree;

	gdw->fd = fopen(gdw->destination, "wb");
	if( gdw->fd == NULL ){
		char spare[200];
		snprintf(spare, 200, "Couldn't open %s for writing!", gdw->destination);
		gemtk_msg_box_show(GEMTK_MSG_BOX_ALERT, spare);
		gui_download_window_destroy(gdw);
		return( NULL );
	}

	gdw->fbuf = malloc( gdw->fbufsize+1 );
	if( gdw->fbuf != NULL ){
		setvbuf( gdw->fd, gdw->fbuf, _IOFBF, gdw->fbufsize );
	}

	gdw->aes_handle = wind_create_grect(CLOSER | NAME | MOVER, &desk_area);
	wind_set_str(gdw->aes_handle, WF_NAME, "Download");
	unsigned long gwflags = GEMTK_WM_FLAG_DEFAULTS;
	gdw->guiwin = gemtk_wm_add(gdw->aes_handle, gwflags, on_aes_event);
	if( gdw->guiwin == NULL || gdw->fd == NULL ){
		die("could not create guiwin");
		gui_download_window_destroy(gdw);
		return( NULL );
	}
	gemtk_wm_set_user_data(gdw->guiwin, gdw);
	gemtk_wm_set_toolbar(gdw->guiwin, tree, 0, 0);
	gemtk_wm_set_toolbar_redraw_func(gdw->guiwin, toolbar_redraw_cb);

	strncpy((char*)&gdw->lbl_file, filename, MAX_SLEN_LBL_FILE-1);
	NSLOG(netsurf, INFO, "created download: %s (total size: %d)",
	      gdw->destination, gdw->size_total);

	GRECT work, curr;
	work.g_x = 0;
	work.g_y = 0;
	work.g_w = tree->ob_width;
	work.g_h = tree->ob_height;

	wind_calc_grect(WC_BORDER, CLOSER | MOVER | NAME, &work, &curr);

	curr.g_x = (desk_area.g_w / 2) - (curr.g_w / 2);
	curr.g_y = (desk_area.g_h / 2) - (curr.g_h / 2);

	wind_open_grect(gdw->aes_handle, &curr);
	gdw->lastrdw = clock() / (CLOCKS_PER_SEC >> 3);

	return(gdw);
}


static nserror gui_download_window_data(struct gui_download_window *dw,
		const char *data, unsigned int size)
{
	uint32_t clck = clock();
	uint32_t tnow = clck / (CLOCKS_PER_SEC>>3);
	uint32_t sdiff = (clck / (CLOCKS_PER_SEC)) - dw->start;

	NSLOG(netsurf, INFO, "dw %p", dw);

	if (dw->abort == true){
		dw->status = NSATARI_DOWNLOAD_CANCELED;
		dw->abort = false;
		download_context_abort(dw->ctx);
		gemtk_wm_exec_redraw(dw->guiwin, NULL);
		return(NSERROR_OK);
	}

	/* save data */
	fwrite( data , size, sizeof(unsigned char),dw->fd );
	dw->size_downloaded += size;

	/* Update GUI */
	if ((tnow - dw->lastrdw) > 1) {
		float speed;

		dw->lastrdw = tnow;
		speed = dw->size_downloaded / sdiff;

		if( dw->size_total > 0 ){
			uint32_t p = 0;
			p = ((double)dw->size_downloaded / (double)dw->size_total * 100);
			snprintf( (char*)&dw->lbl_percent, MAX_SLEN_LBL_PERCENT,
				"%"PRIu32"%s", p, "%"
			);
		} else {
			snprintf( (char*)&dw->lbl_percent, MAX_SLEN_LBL_PERCENT,
				"%s", "?%"
			);
		}
		snprintf( (char*)&dw->lbl_speed, MAX_SLEN_LBL_SPEED, "%s/s",
			human_friendly_bytesize(speed)
		);
		snprintf( (char*)&dw->lbl_done, MAX_SLEN_LBL_DONE, "%s / %s",
			human_friendly_bytesize(dw->size_downloaded),
			(dw->size_total>0) ? human_friendly_bytesize(dw->size_total) : "?"
		);

		gemtk_wm_exec_redraw(dw->guiwin, NULL);
	}
	return NSERROR_OK;
}

static void gui_download_window_error(struct gui_download_window *dw,
                               const char *error_msg)
{
	NSLOG(netsurf, INFO, "%s", error_msg);

	strncpy((char*)&dw->lbl_file, error_msg, MAX_SLEN_LBL_FILE-1);
	dw->status = NSATARI_DOWNLOAD_ERROR;
	gemtk_wm_exec_redraw(dw->guiwin, NULL);
	atari_window_set_status(input_window, messages_get("Done") );
	// TODO: change abort to close
}

static void gui_download_window_done(struct gui_download_window *dw)
{
	NSLOG(netsurf, INFO, "dw %p", dw);

// TODO: change abort to close
	dw->status = NSATARI_DOWNLOAD_COMPLETE;

	if( dw->fd != NULL ) {
		fclose( dw->fd );
		dw->fd = NULL;
	}

	if (dw->close_on_finish) {
		gemtk_wm_send_msg(dw->guiwin, WM_CLOSED, 0, 0, 0, 0);
	} else {
		snprintf( (char*)&dw->lbl_percent, MAX_SLEN_LBL_PERCENT,
			"%u%s", 100, "%"
		);
		snprintf( (char*)&dw->lbl_done, MAX_SLEN_LBL_DONE, "%s / %s",
			human_friendly_bytesize(dw->size_downloaded),
			(dw->size_total>0) ? human_friendly_bytesize(dw->size_total) : human_friendly_bytesize(dw->size_downloaded)
		);
		gemtk_wm_exec_redraw(dw->guiwin, NULL);
	}
	atari_window_set_status(input_window, messages_get("Done") );
}

static struct gui_download_table download_table = {
	.create = gui_download_window_create,
	.data = gui_download_window_data,
	.error = gui_download_window_error,
	.done = gui_download_window_done,
};

struct gui_download_table *atari_download_table = &download_table;







netsurf-vince/pdf/frontends/atari/download.h

/*
 * Copyright 2010 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NS_ATARI_DOWNLOAD_H
#define NS_ATARI_DOWNLOAD_H

extern struct gui_download_table *atari_download_table;

#define MAX_SLEN_LBL_DONE 64
#define MAX_SLEN_LBL_PERCENT 5
#define MAX_SLEN_LBL_SPEED 13
#define MAX_SLEN_LBL_FILE 256
#define MAX_SLEN_BT_ABORT 5

#define DOWNLOAD_BAR_MAX 300

typedef enum {
	NSATARI_DOWNLOAD_NONE,
	NSATARI_DOWNLOAD_WORKING,
	NSATARI_DOWNLOAD_ERROR,
	NSATARI_DOWNLOAD_COMPLETE,
	NSATARI_DOWNLOAD_CANCELED
} nsatari_download_status;

struct gui_download_window {
	struct download_context *ctx;
	struct gui_window * parent;
	GUIWIN *guiwin;
	short aes_handle;
	OBJECT *tree;
	nsatari_download_status status;
	char *destination;
	FILE * fd;
	char lbl_done[MAX_SLEN_LBL_DONE];
	char lbl_percent[MAX_SLEN_LBL_PERCENT];
	char lbl_speed[MAX_SLEN_LBL_SPEED];
	char lbl_file[MAX_SLEN_LBL_FILE];
	uint32_t start;
	uint32_t lastrdw;
	uint32_t size_total;
	uint32_t size_downloaded;
	char * fbuf;
	size_t fbufsize;
	bool abort;
	bool close_on_finish;
};

#endif







netsurf-vince/pdf/frontends/atari/encoding.c

/*
 * Copyright 2012 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdlib.h>

#include "utils/errors.h"
#include "netsurf/utf8.h"

#include "atari/encoding.h"


/* TODO: this need a rework..., encoding to atari st doesn|t always work.
( gui_add_to_clipboard...) */
nserror utf8_to_local_encoding(const char *string,
				       size_t len,
				       char **result)
{
	nserror r;
	r = utf8_to_enc(string, "ATARIST", len, result);
	if (r != NSERROR_OK) {
		r = utf8_to_enc(string, "UTF-8", len, result);
		assert( r == NSERROR_OK );
	}
	return r;
}


nserror utf8_from_local_encoding(const char *string, size_t len, char **result)
{
	return utf8_from_enc(string, "ATARIST", len, result, NULL);
}


/* borrowed from highwire project: */
static const uint16_t Atari_to_Unicode[] = {
	/*         .0     .1     .2     .3     .4     .5     .6     .7     .8     .9     .A     .B     .C     .D     .E     .F */
	/* 7F */ 0x0394,
	/* 8. */ 0x00C7,0x00FC,0x00E9,0x00E2,0x00E4,0x00E0,0x00E5,0x00E7,0x00EA,0x00EB,0x00E8,0x00EF,0x00EE,0x00EC,0x00C4,0x00C5,
	/* 9. */ 0x00C9,0x00E6,0x00C6,0x00F4,0x00F6,0x00F2,0x00FB,0x00F9,0x00FF,0x00D6,0x00DC,0x00A2,0x00A3,0x00A5,0x00DF,0x0192,
	/* A. */ 0x00E1,0x00ED,0x00F3,0x00FA,0x00F1,0x00D1,0x00AA,0x00BA,0x00BF,0x2310,0x00AC,0x00BD,0x00BC,0x00A1,0x00AB,0x00BB,
	/* B. */ 0x00C3,0x00F5,0x00D8,0x00F8,0x0153,0x0152,0x00C0,0x00C3,0x00D5,0x00A8,0x00B4,0x2020,0x00B6,0x00A9,0x00AE,0x2122,
	/* C. */ 0x0133,0x0132,0x05D0,0x05D1,0x05D2,0x05D3,0x05D4,0x05D5,0x05D6,0x05D7,0x05D8,0x05D9,0x05DB,0x05DC,0x05DE,0x05E0,
	/* D. */ 0x05E1,0x05E2,0x05E4,0x05E6,0x05E7,0x05E8,0x05E9,0x05EA,0x05DF,0x05DA,0x05DD,0x05E3,0x05E5,0x00A7,0x2038,0x221E,
	/* E. */ 0x03B1,0x03B2,0x0393,0x03C0,0x03A3,0x03C3,0x00B5,0x03C4,0x03A6,0x0398,0x03A9,0x03B4,0x222E,0x03C6,0x2208,0x2229,
	/* F. */ 0x2261,0x00B1,0x2265,0x2264,0x2320,0x2321,0x00F7,0x2248,0x00B0,0x2022,0x00B7,0x221A,0x207F,0x00B2,0x00B3,0x00AF
};
#define BEG_Atari_to_Unicode 0x7F

int atari_to_ucs4(unsigned char atari)
{
	uint32_t ucs4 = 0xfffd;
	if ( atari >= BEG_Atari_to_Unicode && atari <= 0xFE ) {
		ucs4 = (int)Atari_to_Unicode[(short)atari - BEG_Atari_to_Unicode];
	} else {
		ucs4 = (int)atari;
	}
	return( ucs4 );
}


static struct gui_utf8_table utf8_table = {
	.utf8_to_local = utf8_to_local_encoding,
	.local_to_utf8 = utf8_from_local_encoding,
};

struct gui_utf8_table *atari_utf8_table = &utf8_table;







netsurf-vince/pdf/frontends/atari/encoding.h

/*
 * Copyright 2012 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NS_ATARI_ENCODING_H
#define NS_ATARI_ENCODING_H

#include <inttypes.h>
#include <assert.h>
#include <stdbool.h>

#include "utils/utf8.h"

extern struct gui_utf8_table *atari_utf8_table;

nserror utf8_to_local_encoding(const char *string, size_t len, char **result);
nserror utf8_from_local_encoding(const char *string, size_t len, char **result);

int atari_to_ucs4( unsigned char atarichar);

#endif







netsurf-vince/pdf/frontends/atari/extract.php

#!/usr/bin/php
<?
$lines = file("deskmenu.c");

foreach($lines as $line){
	if(stripos($line, "static void __CDECL menu_") === 0){
		echo $line;
	}
}
?>







netsurf-vince/pdf/frontends/atari/file.c

/*
 * Copyright 2014 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */


#include <stdarg.h>
#include <string.h>
#include <stdio.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <unistd.h>

#include "utils/utils.h"
#include "utils/corestrings.h"
#include "utils/url.h"
#include "utils/nsurl.h"
#include "utils/file.h"
#include "utils/string.h"

/**
 * \file
 * Atari file handling callbacks.
 *
 * Most of this code was taken from windows/gui.c
 */

/**
 * Generate a GEMDOS path from one or more component elemnts.
 *
 * If a string is allocated it must be freed by the caller.
 *
 * @param[in,out] str pointer to string pointer if this is NULL enough
 *                    storage will be allocated for the complete path.
 * @param[in,out] size The size of the space available if \a str not
 *                     NULL on input and if not NULL set to the total
 *                     output length on output.
 * @param[in] nelm The number of elements.
 * @param[in] ap The elements of the path as string pointers.
 * @return NSERROR_OK and the complete path is written to str
 *         or error code on faliure.
 */
static nserror atari_mkpath(char **str, size_t *size, size_t nelm, va_list ap)
{
	return vsnstrjoin(str, size, '\\', nelm, ap);
}

/**
 * Get the basename of a file using GEMDOS path handling.
 *
 * This gets the last element of a path and returns it.
 *
 * @param[in] path The path to extract the name from.
 * @param[in,out] str Pointer to string pointer if this is NULL enough
 *                    storage will be allocated for the path element.
 * @param[in,out] size The size of the space available if \a
 *                     str not NULL on input and set to the total
 *                     output length on output.
 * @return NSERROR_OK and the complete path is written to str
 *         or error code on faliure.
 */
static nserror atari_basename(const char *path, char **str, size_t *size)
{
	const char *leafname;
	char *fname;

	if (path == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	leafname = strrchr(path, '\\');
	if (!leafname) {
		leafname = path;
	} else {
		leafname += 1;
	}

	fname = strdup(leafname);
	if (fname == NULL) {
		return NSERROR_NOMEM;
	}

	*str = fname;
	if (size != NULL) {
		*size = strlen(fname);
	}
	return NSERROR_OK;
}

/**
 * Create a path from a nsurl using GEMDOS file handling.
 *
 * @param[in] url The url to encode.
 * @param[out] path_out A string containing the result path which should
 *                      be freed by the caller.
 * @return NSERROR_OK and the path is written to \a path or error code
 *         on faliure.
 */
static nserror atari_nsurl_to_path(struct nsurl *url, char **path_out)
{
	lwc_string *urlpath;
	size_t path_len;
	char *path;
	bool match;
	lwc_string *scheme;
	nserror res;

	if ((url == NULL) || (path_out == NULL)) {
		return NSERROR_BAD_PARAMETER;
	}

	scheme = nsurl_get_component(url, NSURL_SCHEME);

	if (lwc_string_caseless_isequal(scheme, corestring_lwc_file,
					&match) != lwc_error_ok)
	{
		return NSERROR_BAD_PARAMETER;
	}
	lwc_string_unref(scheme);
	if (match == false) {
		return NSERROR_BAD_PARAMETER;
	}

	urlpath = nsurl_get_component(url, NSURL_PATH);
	if (urlpath == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	res = url_unescape(lwc_string_data(urlpath),
			   lwc_string_length(urlpath),
			   &path_len,
			   &path);
	lwc_string_unref(urlpath);
	if (res != NSERROR_OK) {
		return res;
	}

	/* if there is a drive: prefix treat path as DOS filename */
	if ((path[2] == ':') ||  (path[2] == '|')) {

		/* move the string down to remove leading / note the
		 * strlen is *not* copying too much data as we are
		 * moving the null too!
		 */
		memmove(path, path + 1, path_len);
	}
	/* if the path does not have a drive letter we return the
	 * complete path.
	 */
	/** @todo Need to check returning the unaltered path in this
	 * case is correct
	 */

	*path_out = path;

	return NSERROR_OK;
}

/**
 * Create a nsurl from a path using GEMDOS file handling.
 *
 * Perform the necessary operations on a path to generate a nsurl.
 *
 * @param[in] path The path to convert.
 * @param[out] url_out pointer to recive the nsurl, The returned url
 *                     should be unreferenced by the caller.
 * @return NSERROR_OK and the url is placed in \a url or error code on
 *         faliure.
 */
static nserror atari_path_to_nsurl(const char *path, struct nsurl **url_out)
{
	nserror ret;
	int urllen;
	char *urlstr;
	char *escpath; /* escaped version of the path */
	char *escpaths;

	if ((path == NULL) || (url_out == NULL) || (*path == 0)) {
		return NSERROR_BAD_PARAMETER;
	}

	/* escape the path so it can be placed in a url */
	ret = url_escape(path, false, "/", &escpath);
	if (ret != NSERROR_OK) {
		return ret;
	}
	/* remove unecessary / as file: paths are already absolute */
	escpaths = escpath;
	while (*escpaths == '/') {
		escpaths++;
	}

	/* build url as a string for nsurl constructor */
	urllen = strlen(escpaths) + FILE_SCHEME_PREFIX_LEN + 1;
	urlstr = malloc(urllen);
	if (urlstr == NULL) {
		free(escpath);
		return NSERROR_NOMEM;
	}

	snprintf(urlstr, urllen, "%s%s", FILE_SCHEME_PREFIX, escpaths);
	free(escpath);

	ret = nsurl_create(urlstr, url_out);
	free(urlstr);

	return ret;
}

/**
 * Ensure that all directory elements needed to store a filename exist.
 *
 * @param fname The filename to ensure the path to exists.
 * @return NSERROR_OK on success or error code on failure.
 */
static nserror atari_mkdir_all(const char *fname)
{
	char *dname;
	char *sep;
	struct stat sb;

	dname = strdup(fname);

	sep = strrchr(dname, '\\');
	if (sep == NULL) {
		/* no directory separator path is just filename so its ok */
		free(dname);
		return NSERROR_OK;
	}

	*sep = 0; /* null terminate directory path */

	if (stat(dname, &sb) == 0) {
		free(dname);
		if (S_ISDIR(sb.st_mode)) {
			/* path to file exists and is a directory */
			return NSERROR_OK;
		}
		return NSERROR_NOT_DIRECTORY;
	}
	*sep = '\\'; /* restore separator */

	sep = dname;
	while (*sep == '\\') {
		sep++;
	}
	while ((sep = strchr(sep, '\\')) != NULL) {
		*sep = 0;
		if (stat(dname, &sb) != 0) {
			if (nsmkdir(dname, S_IRWXU) != 0) {
				/* could not create path element */
				free(dname);
				return NSERROR_NOT_FOUND;
			}
		} else {
			if (! S_ISDIR(sb.st_mode)) {
				/* path element not a directory */
				free(dname);
				return NSERROR_NOT_DIRECTORY;
			}
		}
		*sep = '\\'; /* restore separator */
		/* skip directory separators */
		while (*sep == '\\') {
			sep++;
		}
	}

	free(dname);
	return NSERROR_OK;
}


/* atari file handling table */
static struct gui_file_table file_table = {
	.mkpath = atari_mkpath,
	.basename = atari_basename,
	.nsurl_to_path = atari_nsurl_to_path,
	.path_to_nsurl = atari_path_to_nsurl,
	.mkdir_all = atari_mkdir_all,
};

struct gui_file_table *atari_file_table = &file_table;









netsurf-vince/pdf/frontends/atari/file.h

/*
 * Copyright 2014 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef FILE_C_INCLUDED
#define FILE_C_INCLUDED

#include "utils/file.h"

extern struct gui_file_table *atari_file_table;


#endif /* FILE_C_INCLUDED */







netsurf-vince/pdf/frontends/atari/filetype.c

/*
 * Copyright 2010 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <sys/types.h>
#include <stdlib.h>
#include <stdio.h>
#include <string.h>

#include "utils/messages.h"
#include "utils/utils.h"
#include "utils/log.h"

#include "atari/filetype.h"

/**
 * filetype -- determine the MIME type of a local file
 */
const char *fetch_filetype(const char *unix_path)
{
	int l;
	char * res = (char*)"text/html";
	l = strlen(unix_path);

	NSLOG(netsurf, INFO, "unix path: %s", unix_path);

	/* This line is added for devlopment versions running from the root dir: */
	if( strchr( unix_path, (int)'.' ) ){
		if (2 < l && strcasecmp(unix_path + l - 3, "f79") == 0)
			res = (char*)"text/css";
		else if (2 < l && strcasecmp(unix_path + l - 3, "css") == 0)
			res = (char*)"text/css";
		else if (2 < l && strcasecmp(unix_path + l - 3, "jpg") == 0)
			res = (char*)"image/jpeg";
		else if (3 < l && strcasecmp(unix_path + l - 4, "jpeg") == 0)
			res = (char*)"image/jpeg";
		else if (2 < l && strcasecmp(unix_path + l - 3, "gif") == 0)
			res = (char*)"image/gif";
		else if (2 < l && strcasecmp(unix_path + l - 3, "png") == 0)
			res = (char*)"image/png";
		else if (2 < l && strcasecmp(unix_path + l - 3, "jng") == 0)
			res = (char*)"image/jng";
		else if (2 < l && strcasecmp(unix_path + l - 3, "svg") == 0)
			res = (char*)"image/svg";
		else if (2 < l && strcasecmp(unix_path + l - 3, "txt") == 0)
			res = (char*)"text/plain";
	} else {
		FILE * fp;
		char buffer[16];
		fp = fopen( unix_path, "r" );
		if( fp ){
			int n=0;
			int c;
			do {
				c = fgetc (fp);
				if( c != EOF )
					buffer[n] = (char)c;
				else
					buffer[n] = 0;
				n++;
			} while (c != EOF && n<15);
			fclose( fp );
			if( n > 0 ){
				if( n > 5 && strncasecmp("GIF89", buffer, 5) == 0 )
					res = (char*)"image/gif";
				else if( n > 4 && strncasecmp("PNG", &buffer[1], 3) ==0 )
					res = (char*)"image/png";
				else if( n > 10 && strncasecmp("JFIF", &buffer[5], 4) == 0 )
					res = (char*)"image/jpeg";
			}
		}
	}

	NSLOG(netsurf, INFO, "mime type: %s", res);
	return( res );
}







netsurf-vince/pdf/frontends/atari/filetype.h

/*
 * Copyright 2010 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NS_ATARI_FILETYPE_H_
#define NS_ATARI_FILETYPE_H_

const char *fetch_filetype(const char *unix_path);

#endif







netsurf-vince/pdf/frontends/atari/findfile.c

/*
 * Copyright 2010 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <unistd.h>

#include "utils/log.h"
#include "utils/corestrings.h"

#include "atari/gemtk/gemtk.h"
#include "atari/findfile.h"
#include "atari/gui.h"
#include "atari/osspec.h"

char * local_file_to_url( const char * filename )
{
	#define BACKSLASH	0x5C
	char * url;

	NSLOG(netsurf, INFO, "in: %s", filename);

	if( strlen(filename) <= 2){
		return( NULL );
	}

	char * fname_local = malloc( strlen(filename)+1 );
	char * start = (char*)fname_local;
	strcpy( start, filename );

	/* convert backslashes: */
	for( unsigned int i=0; i<strlen(start); i++ ){
		if( start[i] == BACKSLASH ){
			start[i] = '/';
		}
	}

	// TODO: make file path absolute if it isn't yet.
	url = malloc( strlen(start) + FILE_SCHEME_PREFIX_LEN + 1);
	strcpy(url, FILE_SCHEME_PREFIX );
	strcat(url, start );

	free(fname_local);

	NSLOG(netsurf, INFO, "out: %s", url);

	return( url );
	#undef BACKSLASH
}


/**
 * Locate a shared resource file by searching known places in order.
 * Search order is: ./, NETSURF_GEM_RESPATH, ./$HOME/.netsurf/, $NETSURFRES/
 * (where NETSURFRES is an environment variable)
 *
 * \param  buf      buffer to write to.  must be at least PATH_MAX chars
 * \param  filename file to look for
 * \param  def      default to return if file not found
 * \return buf
 *
 */
#ifndef NETSURF_GEM_RESPATH
	#define NETSURF_GEM_RESPATH "./res/"
#endif

char * atari_find_resource(char *buf, const char *filename, const char *def)
{
	char *cdir = NULL;
	char t[PATH_MAX];
	NSLOG(netsurf, INFO, "%s (def: %s)", filename, def);
	strcpy(t, NETSURF_GEM_RESPATH);
	strcat(t, filename);
	NSLOG(netsurf, INFO, "checking %s", (char *)&t);
	if (gemdos_realpath(t, buf) != NULL) {
		if (access(buf, R_OK) == 0) {
			return buf;
		}
	}
	strcpy(t, "./");
	strcat(t, filename);
	NSLOG(netsurf, INFO, "checking %s", (char *)&t);
	if (gemdos_realpath(t, buf) != NULL) {
		if (access(buf, R_OK) == 0) {
			return buf;
		}
	}

	cdir = getenv("HOME");
	if (cdir != NULL) {
		strcpy(t, cdir);
		strcat(t, "/.netsurf/");
		strcat(t, filename);
		NSLOG(netsurf, INFO, "checking %s", (char *)&t);
		if (gemdos_realpath(t, buf) != NULL) {
			if (access(buf, R_OK) == 0)
				return buf;
		}
	}

	cdir = getenv("NETSURFRES");
	if (cdir != NULL) {
		if (gemdos_realpath(cdir, buf) != NULL) {
			strcat(buf, "/");
			strcat(buf, filename);
			NSLOG(netsurf, INFO, "checking %s", (char *)&t);
			if (access(buf, R_OK) == 0)
				return buf;
		}
	}
	if (def[0] == '~') {
		snprintf(t, PATH_MAX, "%s%s", getenv("HOME"), def + 1);
		NSLOG(netsurf, INFO, "checking %s", (char *)&t);
		if (gemdos_realpath(t, buf) == NULL) {
			strcpy(buf, t);
		}
	} else {
		NSLOG(netsurf, INFO, "checking %s", (char *)def);
		if (gemdos_realpath(def, buf) == NULL) {
			strcpy(buf, def);
		}
	}

	return buf;
}

/*
 * Local Variables:
 * c-basic-offset: 8
 * End:
 */







netsurf-vince/pdf/frontends/atari/findfile.h

/*
 * Copyright 2008 Daniel Silverstone <dsilvers@netsurf-browser.org>
 * Copyright 2011 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NS_ATARI_FINDFILE_H
#define NS_ATARI_FINDFILE_H

extern char *atari_find_resource(char *buf, const char *filename, const char *def);
char *local_file_to_url(const char *filename);

#endif /* NETSURF_ATARI_FINDFILE_H */
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/*
 * Copyright 2010 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <assert.h>
#include <stdbool.h>
#include <stdlib.h>

#include "netsurf/inttypes.h"
#include "utils/utf8.h"
#include "utils/log.h"
#include "utils/nsoption.h"
#include "netsurf/layout.h"
#include "netsurf/mouse.h"
#include "netsurf/plotters.h"

#include "atari/gui.h"
#include "atari/plot/fontplot.h"
#include "atari/plot/plot.h"
#include "atari/findfile.h"
#include "atari/font.h"

extern FONT_PLOTTER fplotter;


/**
 * Find the position in a string where an x coordinate falls.
 *
 * \param[in] fstyle style for this text
 * \param[in] string UTF-8 string to measure
 * \param[in] length length of string, in bytes
 * \param[in] x coordinate to search for
 * \param[out] char_offset updated to offset in string of actual_x, [0..length]
 * \param[out] actual_x updated to x coordinate of character closest to x
 * \return NSERROR_OK and char_offset and actual_x updated or appropriate error code on faliure
 */
static nserror
atari_font_position(const plot_font_style_t *fstyle,
		    const char *string,
		    size_t length,
		    int x,
		    size_t *char_offset,
		    int *actual_x)
{
	float scale = plot_get_scale();

	if (scale != 1.0) {
		plot_font_style_t newstyle = *fstyle;
		newstyle.size = (int)((float)fstyle->size*scale);
		fplotter->pixel_pos(fplotter, &newstyle, string, length, x,
				    char_offset, actual_x);
	} else {
		fplotter->pixel_pos(fplotter, fstyle, string, length, x,
				    char_offset, actual_x);
	}

	return NSERROR_OK;
}


/**
 * Find where to split a string to make it fit a width.
 *
 * \param[in] fstyle       style for this text
 * \param[in] string       UTF-8 string to measure
 * \param[in] length       length of string, in bytes
 * \param[in] x            width available
 * \param[out] char_offset updated to offset in string of actual_x, [1..length]
 * \param[out] actual_x updated to x coordinate of character closest to x
 * \return NSERROR_OK or appropriate error code on faliure
 *
 * On exit, char_offset indicates first character after split point.
 *
 * \note char_offset of 0 must never be returned.
 *
 *   Returns:
 *     char_offset giving split point closest to x, where actual_x <= x
 *   else
 *     char_offset giving split point closest to x, where actual_x > x
 *
 * Returning char_offset == length means no split possible
 */
static nserror
atari_font_split(const plot_font_style_t *fstyle,
		 const char *string,
		 size_t length,
		 int x,
		 size_t *char_offset,
		 int *actual_x)
{
	float scale = plot_get_scale();

	if (scale != 1.0) {
		plot_font_style_t newstyle = *fstyle;
		newstyle.size = (int)((float)fstyle->size*scale);
		fplotter->str_split(fplotter, &newstyle, string, length, x,
				    char_offset, actual_x);
	} else {
		fplotter->str_split(fplotter, fstyle, string, length, x,
				    char_offset, actual_x);
	}

	return NSERROR_OK;
}


/**
 * Measure the width of a string.
 *
 * \param[in] fstyle plot style for this text
 * \param[in] str UTF-8 string to measure
 * \param[in] length length of string, in bytes
 * \param[out] width updated to width of string[0..length)
 * \return NSERROR_OK and width updated or appropriate error code on faliure
 */
static nserror
atari_font_width(const plot_font_style_t *fstyle,
		 const char *str,
		 size_t length,
		 int *width)
{
	float scale = plot_get_scale();

	if (scale != 1.0) {
		plot_font_style_t newstyle = *fstyle;
		newstyle.size = (int)((float)fstyle->size*scale);
		fplotter->str_width(fplotter, &newstyle, str, length, width);
	} else {
		fplotter->str_width(fplotter, fstyle, str, length, width);
	}

	return NSERROR_OK;
}


static struct gui_layout_table layout_table = {
	.width = atari_font_width,
	.position = atari_font_position,
	.split = atari_font_split,
};

struct gui_layout_table *atari_layout_table = &layout_table;
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/*
 * Copyright 2010 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NS_ATARI_FONT_H
#define NS_ATARI_FONT_H

extern struct gui_layout_table *atari_layout_table;

#endif /* NETSURF_FB_FONT_H */
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/*
 * Copyright 2013 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdlib.h>
#include <assert.h>
#include <gem.h>
#include <cflib.h>
#include "aestabs.h"

#ifndef NDEBUG
# define DEBUG_PRINT(x) 	printf x
#else
# define DEBUG_PRINT(x)
#endif


AES_TABLIST * tablist_declare(OBJECT *tree, aes_tablist_user_func user_func)
{
    AES_TABLIST * newlist = malloc(sizeof(AES_TABLIST));

    newlist->first = NULL;
    newlist->tree = tree;
    newlist->user_func = user_func;
    DEBUG_PRINT(("aes_tablist_declare: %p\n", newlist));
    return(newlist);
}


AES_TAB * tablist_add(AES_TABLIST * tablist, short obj_tab, OBJECT * page_tree,
					short obj_page)
{
    AES_TAB * newtab = malloc(sizeof(AES_TAB));

    assert(newtab);
    assert(tablist);

    newtab->next = NULL;
    newtab->prev = NULL;
    newtab->obj_tab = obj_tab;
    newtab->obj_page = obj_page;
    newtab->page_tree = page_tree;

    if(newtab->page_tree == NULL){
		newtab->page_tree = tablist->tree;
    }

    if (tablist->first == NULL) {
        tablist->first = newtab;
        set_state(tablist->tree, newtab->obj_tab, OS_SELECTED, 0);
    } else {
        AES_TAB *tmp = tablist->first;
        while( tmp->next != NULL ) {
            tmp = tmp->next;
        }
        tmp->next = newtab;
        newtab->prev = tmp;
        newtab->next = NULL;
        set_state(tablist->tree, newtab->obj_tab, OS_SELECTED, 0);
    }

    // TODO: Set the visible flag on that register?

    DEBUG_PRINT(("tablist_add:  Tab=%p\n", newtab));

    return(newtab);
}


short tablist_activate(AES_TABLIST * tablist, short tab, short options)
{
    AES_TAB *tmp, *activated=NULL, *deactivated=NULL;
    struct aes_tab_s *active;
    short activated_pg = -1;
    short is_tab = 0;

    assert(tablist);
    assert(tablist->first);

    active = tablist_get_active(tablist);

	if (active != NULL) {
		if ((options & AES_TABLIST_OPTION_FORCE_EVENTS) == 0) {
			if(active->obj_tab == tab)
				return(0);
		}
	}

    tmp = tablist->first;
    while (tmp != NULL) {
        if(tmp->obj_tab == tab) {
            is_tab = 1;
        }
        tmp = tmp->next;
    }

    if(is_tab == 0) {
        return(0);
    }

    tmp = tablist->first;
    while ( tmp != NULL ) {
        if(tab != tmp->obj_tab) {
            if (get_state(tablist->tree, tmp->obj_tab, OS_SELECTED) != 0) {
                deactivated = tmp;
                set_state(tablist->tree, tmp->obj_tab, OS_SELECTED, 0);
            }
            // the tab registers can share the same page, consider that:
            if (tablist->tree == tmp->page_tree
					&& activated_pg != tmp->obj_page) {

					set_flag(tablist->tree, tmp->obj_page, OF_HIDETREE, 1);
				}
        } else {
        	activated = tmp;
            // this tab must the selected / visible
            set_state(tablist->tree, tmp->obj_tab, OS_SELECTED, 1);
            if(tablist->tree == tmp->page_tree)
				set_flag(tablist->tree, tmp->obj_page, OF_HIDETREE, 0);
            activated_pg = tmp->obj_page;
        }
        tmp = tmp->next;
    }

    if(tablist->user_func != NULL) {
    	AES_TABLIST_FUNC_ARGS args;
    	if(deactivated){
			args.event = AES_TABLIST_TAB_DEACTIVATED;
			args.tab = deactivated;
			tablist->user_func(tablist, &args);
    	}
    	if(activated){
			args.event = AES_TABLIST_TAB_ACTIVATED;
			args.tab = activated;
			tablist->user_func(tablist, &args);
    	}
    }
    return(1);
}

struct aes_tab_s *tablist_get_active(AES_TABLIST * tablist)
{
    AES_TAB *tmp = tablist->first;
    while( tmp != NULL ) {
        if(get_state(tablist->tree, tmp->obj_tab, OS_SELECTED) != 0) {
            // that's the one
            return(tmp);
        }
        tmp = tmp->next;
    }
    return(NULL);
}

AES_TAB * tablist_find(AES_TABLIST * tablist, OBJECT * page, short tab)
{
    AES_TAB *tmp = tablist->first;
    while( tmp != NULL ) {
        if((tmp->page_tree == page) && (tab == tmp->obj_tab)) {
            return(tmp);
        }
        tmp = tmp->next;
    }
    return(NULL);
}

void tablist_delete(AES_TABLIST *tablist)
{
    AES_TAB *tmp = tablist->first, *cur;
    while ( tmp != NULL ) {
        cur = tmp;
        tmp = tmp->next;
        DEBUG_PRINT(("tablist_delete, Freeing tab: %p\n", cur));
        free(cur);
    }
    DEBUG_PRINT(("tablist_delete, Freeing list: %p\n", tablist));
    free(tablist);
}
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#ifndef AESTABS_H_INCLUDED
#define AESTABS_H_INCLUDED

struct aes_tab_s;
struct aes_tablist_s;
typedef struct aes_tab_s AES_TAB;
typedef struct aes_tablist_s AES_TABLIST;

#define AES_TABLIST_TAB_ACTIVATED 	0x01
#define AES_TABLIST_TAB_DEACTIVATED	0x02

#define AES_TABLIST_OPTION_FORCE_EVENTS 0x01	// do not eat events which do
												// not changed the internal state
												// this is required for tabs which
												// require "activate" events
												// for tabs which are already
												// selected.


struct aes_tablist_user_args_s
{
	short event;
	AES_TAB *tab;
};

typedef struct aes_tablist_user_args_s AES_TABLIST_FUNC_ARGS;

typedef void (*aes_tablist_user_func)(AES_TABLIST * list,
									AES_TABLIST_FUNC_ARGS * args);

struct aes_tab_s {
	short obj_tab;
	short obj_page;
	OBJECT * page_tree;
	AES_TAB * next, *prev;
};

struct aes_tablist_s {
	OBJECT *tree;
	AES_TAB * first;
	aes_tablist_user_func user_func;
};



AES_TABLIST * tablist_declare(OBJECT *tree, aes_tablist_user_func user_func);
void tablist_delete(AES_TABLIST * tablist);
AES_TAB * tablist_add(AES_TABLIST * tablist, short tab, OBJECT *page_tree,
					 short page);
short tablist_activate(AES_TABLIST * tablist, short tab, short option);
struct aes_tab_s *tablist_get_active(AES_TABLIST * tablist);
AES_TAB * tablist_find(AES_TABLIST * tablist, OBJECT *page, short tab);

#define AES_TAB_IS_ACTIVE(l, x) (tablist_get_active(l) == x)

#endif // AESTABS_H_INCLUDED
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/*
*	Routine pour Drag and drop sous MultiTos
*	source: D&D Atari, demo OEP (Alexander Lorenz)
*
*	 Struktur OEP (oep.apid): AES-ID der Applikation
*
*	(Tab = 4)
*/

#ifdef __PUREC__
#include <tos.h>
#else
#include <osbind.h>
#include <mintbind.h>
#include <signal.h>
#endif

#include <string.h>
#include <stdio.h>

#include "gemtk.h"
#include "cflib.h"

#ifndef EACCDN
#define EACCDN (-36)
#endif

#ifndef FA_HIDDEN
#define FA_HIDDEN 0x02
#endif

static char pipename[] = "U:\\PIPE\\DRAGDROP.AA";
static long pipesig;

/*
*	Routinen f�r den Sender
*/

/*
*	Erzeugt Pipe f�r D&D
*
* 	Eingabeparameter:
*	pipe	-	Pointer auf 2 Byte Buffer f�r Pipeextension
*
*	Ausgabeparameters:
*	keine
*
*	Returnwert:
* 	>0: Filehandle der Pipe
* 	-1: Fehler beim Erzeugen der Pipe
*/

short gemtk_dd_create(short *pipe)
{
	long fd = -1;

	pipename[17] = 'A';
	pipename[18] = 'A' - 1;

	do	/* ouvre un pipe inoccup� */
	{
		pipename[18]++;
		if (pipename[18] > 'Z')
		{
			pipename[17]++;
			if (pipename[17] > 'Z')
				break;
			else
				pipename[18] = 'A';
		}

		/* FA_HIDDEN f�r Pipe notwendig! */

		fd = Fcreate(pipename, FA_HIDDEN);

	} while (fd == (long) EACCDN);

	if (fd < 0L)
		return(-1);

	*pipe = (pipename[17] << 8) | pipename[18];


	/* Signalhandler konfigurieren */

	gemtk_dd_getsig(&pipesig);


	return((short) fd);
}



/*
*	Sendet AP_DRAGDROP an Empf�ngerapplikation
*
* 	Eingabeparameter:
* 	apid		- 	AES-ID der Emf�ngerapp.
* 	fd			- 	Filehandle der D&D-Pipe
*	winid		-	Handle des Zielfensters (0 f�r Desktopfenster)
*	mx/my		-	Maus X und Y Koord.
*					(-1/-1 f�r einen fake Drag&Drop)
* 	kstate		-	Sondertastenstatus
* 	pipename	-	Extension der D&D-Pipe
*
*	Ausgabeparameter:
*	keine
*
*	Returnwert:
* 	>0: kein Fehler
* 	-1: Empf�ngerapp. gibt DD_NAK zur�ck
*	-2: Empf�ngerapp. antwortet nicht (Timeout)
*	-3: Fehler bei appl_write()
*/

short gemtk_dd_message(short apid, short fd, short winid, short mx, short my, short kstate, short pipeid)
{
	char c;
	short i, msg[8];
	long fd_mask;


	/* AES-Message define and post */

	msg[0] = AP_DRAGDROP;
	msg[1] = _AESapid;
	msg[2] = 0;
	msg[3] = winid;
	msg[4] = mx;
	msg[5] = my;
	msg[6] = kstate;
	msg[7] = pipeid;

	i = appl_write(apid, 16, msg);

	if (i == 0)
	{
		gemtk_dd_close(fd);
		return(-3);
	}


	/* receiver reaction */

	fd_mask = (1L << fd);
	i = Fselect(DD_TIMEOUT, &fd_mask, 0L, 0L);
	if (!i || !fd_mask)
	{
		/* Timeout eingetreten */

		gemtk_dd_close(fd);
		return(-2);
	}


	/* le recepteur refuse (lecture du pipe) */

	if (Fread(fd, 1L, &c) != 1L)
	{
		gemtk_dd_close(fd);
		return(-1);
	}

	if (c != DD_OK)
	{
		gemtk_dd_close(fd);
		return(-1);
	}

	return(1);
}



/*
*	Liest die 8 "bevorzugten" Extensionen der Empf�ngerapplikation
*
* 	Eingabeparameter:
* 	fd		- 	Filehandle der D&D-Pipe
*
*	Ausgabeparameters:
*	exts	-	32 Bytebuffer f�r die 8 bevorzugten Extensionen
*				der Zielapp.
*
*	Returnwert:
* 	>0: kein Fehler
* 	-1: Fehler beim Lesen aus der Pipe
*/

short gemtk_dd_rexts(short fd, char *exts)
{
	if (Fread(fd, DD_EXTSIZE, exts) != DD_EXTSIZE)
	{
		gemtk_dd_close(fd);
		return(-1);
	}

	return(1);
}



/*
*	Testet, ob der Empf�nger einen Datentyp akzeptiert
*
*	Eingabeparameter:
*	fd		-	Filehandle (von gemtk_dd_create())
*	ext		-	Zeiger auf Datentyp (4 Bytes zB. "ARGS")
*	text	-	Zeiger auf Datenbeschreibung (optional, zB. "DESKTOP args")
*	name	-	Zeiger auf Datendateiname (optional, zB. "SAMPLE.TXT")
*	size	-	Anzahl Bytes der zu sendenden Daten
*
*	Ausgabeparameter:
*	keine
*
*	Returnwert:
* 	DD_OK			-	Empf�nger akzeptiert Datentyp
*	DD_NAK			-	Empf�nger brach Drag&Drop ab
*	DD_EXT			-	Empf�nger lehnt Datentyp ab
*	DD_LEN			-	Empf�nger kann Datenmenge nicht verarbeiten
*	DD_TRASH		-	Drop erfolgte auf M�lleimer
*	DD_PRINTER		-	Drop erfolgte auf Drucker
*	DD_CLIPBOARD	-	Drop erfolgte auf Clipboard
*/

short gemtk_dd_stry(short fd, char *ext, char *text, char *name, long size)
{
	char c;
	short hdrlen, i;

	/* 4 Bytes f�r "ext", 4 Bytes f�r "size",
	   2 Bytes f�r Stringendnullen */

	hdrlen = (short) (4 + 4 + strlen(text)+1 + strlen(name)+1);


	/* Header senden */

	if (Fwrite(fd, 2L, &hdrlen) != 2L)
		return(DD_NAK);

	i = (short) Fwrite(fd, 4L, ext);
	i += (short) Fwrite(fd, 4L, &size);
	i += (short) Fwrite(fd, strlen(text)+1, text);
	i += (short) Fwrite(fd, strlen(name)+1, name);

	if (i != hdrlen)
		return(DD_NAK);


	/* auf die Antwort warten */

	if (Fread(fd, 1L, &c) != 1L)
		return(DD_NAK);

	return(c);
}



/* Routinen f�r Sender und Empf�nger */

/*
*	Pipe schlie�en (Drag&Drop beenden/abbrechen)
*/

void gemtk_dd_close(short fd)
{
	/* Signalhandler restaurieren */

	gemtk_dd_setsig(pipesig);


	Fclose(fd);
}


/*
*	Signalhandler f�r D&D konfigurieren
*
*	Eingabeparameter:
*	oldsig	-	Zeiger auf 4 Byte Puffer f�r alten Handlerwert
*
* 	Ausgabeparameter:
*	keine
*
*	Returnwerte:
*	keine
*/

void gemtk_dd_getsig(long *oldsig)
{
	*oldsig = (long) Psignal(SIGPIPE, (void *) SIG_IGN);
}


/*
*	Signalhandler nach D&D restaurieren
*
*	Eingabeparameter:
*	oldsig	-	Alter Handlerwert (von gemtk_dd_getsig)
*
* 	Ausgabeparameter:
*	keine
*
*	Returnwerte:
*	keine
*/

void gemtk_dd_setsig(long oldsig)
{
	if (oldsig != -32L)
		Psignal(SIGPIPE, (void *) oldsig);
}



/* Routinen f�r Empf�nger */

/*
*	Drag&Drop Pipe �ffnen
*
*	Eingabeparameter:
*	ddnam	-	Extension der Pipe (letztes short von AP_DRAGDROP)
*	ddmsg	-	DD_OK oder DD_NAK
*
* 	Ausgabeparameter:
*	keine
*
*	Returnwerte:
*	>0	-	Filehandle der Drag&Drop pipe
*	-1	-	Drag&Drop abgebrochen
*/

short gemtk_dd_open(short ddnam, char ddmsg)
{
	long fd;

	pipename[17] = (ddnam & 0xff00) >> 8;
	pipename[18] = ddnam & 0x00ff;

	fd = Fopen(pipename, 2);

	if (fd < 0L)
		return(-1);


	/* Signalhandler konfigurieren */

	gemtk_dd_getsig(&pipesig);


	if (Fwrite((short) fd, 1L, &ddmsg) != 1L)
	{
		gemtk_dd_close((short) fd);
		return(-1);
	}

	return((short) fd);
}



/*
*	Schreibt die 8 "bevorzugten" Extensionen der Applikation
*
* 	Eingabeparameter:
* 	fd		- 	Filehandle der D&D-Pipe
*	exts	-	Liste aus acht 4 Byte Extensionen die verstanden
*				werden. Diese Liste sollte nach bevorzugten Datentypen
*				sortiert sein. Sollten weniger als DD_NUMEXTS
*				Extensionen unterst�tzt werden, mu� die Liste mit
*				Nullen (0) aufgef�llt werden!
*
* 	Ausgabeparameter:
*	keine
*
*	Returnwert:
* 	>0: kein Fehler
* 	-1: Fehler beim Schreiben in die Pipe
*/

short gemtk_dd_sexts(short fd, char *exts)
{
	if (Fwrite(fd, DD_EXTSIZE, exts) != DD_EXTSIZE)
	{
		gemtk_dd_close(fd);
		return(-1);
	}

	return(1);
}



/*
*	N�chsten Header vom Sender holen
*
*	Eingabeparameter:
*	fd		-	Filehandle der Pipe (von gemtk_dd_open())
*
*	Ausgabeparameters:
*	name	-	Zeiger auf Buffer f�r Datenbeschreibung (min. DD_NAMEMAX!)
*	file	-	Zeiger auf Buffer f�r Datendateiname (min. DD_NAMEMAX!)
*	whichext-	Zeiger auf Buffer f�r Extension (4 Bytes)
*	size	-	Zeiger auf Buffer f�r Datengr��e (4 Bytes)
*
*	Returnwert:
*	>0: kein Fehler
*	-1: Sender brach Drag&Drop ab
*
*	On lit dans le pipe qui normalement est constitu� de:
*	1 short: taille du header
*	4 CHAR: type de donn�e (extension)
*	1 long:	taille des donn�es
*	STRING: description des donn�es
*	STRING: nom du fichiers
*		soit au minimun 11 octets (cas ou les string sont r�duites � \0)
*		les string sont limit� a 128 octets
*/

short gemtk_dd_rtry(short fd, char *name, char *file, char *whichext, long *size)
{
	char buf[DD_NAMEMAX * 2];
	short hdrlen, i, len;

	if (Fread(fd, 2L, &hdrlen) != 2L)
		return(-1);


	if (hdrlen < 9)	/* il reste au minimum 11 - 2 = 9 octets a lire */
	{
		/* sollte eigentlich nie passieren */

		return(-1);	/* erreur taille incorrecte */
	}

	if (Fread(fd, 4L, whichext) != 4L)	/* lecture de l'extension */
		return(-1);

	if (Fread(fd, 4L, size) != 4L)		/* lecture de la longueurs des donn�es */
		return(-1);

	hdrlen -= 8;	/* on a lu 8 octets */

	if (hdrlen > DD_NAMEMAX*2)
		i = DD_NAMEMAX*2;
	else
		i = hdrlen;

	len = i;

	if (Fread(fd, (long) i, buf) != (long) i)
		return(-1);

	hdrlen -= i;

	strncpy(name, buf, DD_NAMEMAX);

	i = (short) strlen(name) + 1;

	if (len - i > 0)
		strncpy(file, buf + i, DD_NAMEMAX);
	else
		file[0] = '\0';


	/* weitere Bytes im Header in den M�ll */

	while (hdrlen > DD_NAMEMAX*2)
	{
		if (Fread(fd, DD_NAMEMAX*2, buf) != DD_NAMEMAX*2)
			return(-1);

		hdrlen -= DD_NAMEMAX*2;
	}

	if (hdrlen > 0)
	{
		if (Fread(fd, (long) hdrlen, buf) != (long) hdrlen)
			return(-1);
	}

	return(1);
}



/*
*	Sendet der Senderapplikation eine 1 Byte Antwort
*
*	Eingabeparameter:
*	fd	-	Filehandle der Pipe (von gemtk_dd_open())
*	ack	-	Byte das gesendet werden soll (zB. DD_OK)
*
*	Ausgabeparameter:
*	keine
*
*	Returnwert:
*	>0: kein Fehler
*	-1: Fehler (die Pipe wird automatisch geschlossen!)
*/

short gemtk_dd_reply(short fd, char ack)
{
	if (Fwrite(fd, 1L, &ack) != 1L)
	{
		gemtk_dd_close(fd);
		return(-1);
	}

	return(1);
}
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#ifndef DD_H_INCLUDED
#define DD_H_INCLUDED

#endif
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#ifndef GEMTK_H_INCLUDED
#define GEMTK_H_INCLUDED

#include <stdint.h>
#include <stdbool.h>

#include <mint/osbind.h>
#include <mint/cookie.h>

#include <gem.h>
#include <cflib.h>


/* -------------------------------------------------------------------------- */
/* SYSTEM UTILS                                                               */
/* -------------------------------------------------------------------------- */

/* System type detection added by [GS]  */
/* detect the system type, AES + kernel */
#define SYS_TOS    0x0001
#define SYS_MAGIC  0x0002
#define SYS_MINT   0x0004
#define SYS_GENEVA 0x0010
#define SYS_NAES   0x0020
#define SYS_XAAES  0x0040
#define sys_type()    (_systype_v ? _systype_v : _systype())
#define sys_MAGIC()   ((sys_type() & SYS_MAGIC) != 0)
#define sys_NAES()    ((sys_type() & SYS_NAES)  != 0)
#define sys_XAAES()   ((sys_type() & SYS_XAAES) != 0)

#define TOS4VER 0x03300 /* this is assumed to be the last single tasking OS */

extern unsigned short _systype_v;
unsigned short _systype (void);

/* GEMTK Utils API: */

#define GEMTK_DBG_GRECT(s,g) 				\
	printf("%s", s);							\
	printf("\tx0: %d, \n", (g)->g_x); 			\
	printf("\ty0: %d, \n", (g)->g_y);			\
	printf("\tx1: %d, \n", (g)->g_x+(g)->g_w); 	\
	printf("\ty1: %d, \n", (g)->g_y+(g)->g_h);		\
	printf("\tw:  %d, \n", (g)->g_w);			\
	printf("\th:  %d  \n", (g)->g_h);			\

/*
* Chech for GRECT intersection without modifiend the src rectangles
* return true when the  GRECT's intersect, fals otherwise.
*/
bool gemtk_rc_intersect_ro(GRECT *a, GRECT *b);

/*
* Convert keycode returned by evnt_multi to ascii value
*/
int gemtk_keybd2ascii( int keybd, int shift);

/** set VDI clip area by passing an GRECT */
void gemtk_clip_grect(VdiHdl vh, GRECT *rect);

void gemtk_wind_get_str(short aes_handle, short mode, char *str, int len);

/* send application message */
void gemtk_send_msg(short msg_type, short data2, short data3, short data4,
                     short data5, short data6, short data7);


#ifndef POINT_WITHIN
# define POINT_WITHIN(_x,_y, r) ((_x >= r.g_x) && (_x <= r.g_x + r.g_w ) \
		&& (_y >= r.g_y) && (_y <= r.g_y + r.g_h))
#endif

#ifndef RC_WITHIN
# define RC_WITHIN(a,b) \
    (((a)->g_x >= (b)->g_x) \
        && (((a)->g_x + (a)->g_w) <= ((b)->g_x + (b)->g_w))) \
            && (((a)->g_y >= (b)->g_y) \
                && (((a)->g_y + (a)->g_h) <= ((b)->g_y + (b)->g_h)))
#endif

#ifndef MAX
# define MAX(_a,_b) ((_a>_b) ? _a : _b)
#endif

#ifndef MIN
# define MIN(_a,_b) ((_a<_b) ? _a : _b)
#endif

#ifndef SET_BIT
# define SET_BIT(field,bit,val) field = (val)?((field)|(bit)):((field) & ~(bit))
#endif

/* -------------------------------------------------------------------------- */
/* MultiTOS Drag & Drop                                                       */
/* -------------------------------------------------------------------------- */
short gemtk_dd_create(short *pipe);
short gemtk_dd_message(short apid, short fd, short winid, short mx, short my, short kstate, short pipename);
short gemtk_dd_rexts(short fd, char *exts);
short gemtk_dd_stry(short fd, char *ext, char *text, char *name, long size);
void gemtk_dd_close(short fd);
void gemtk_dd_getsig(long *oldsig);
void gemtk_dd_setsig(long oldsig);
short gemtk_dd_open(short ddnam, char ddmsg);
short gemtk_dd_sexts(short fd, char *exts);
short gemtk_dd_rtry(short fd, char *name, char *file, char *whichext, long *size);
short gemtk_dd_reply(short fd, char ack);

/* -------------------------------------------------------------------------- */
/* AV/VA Protocol Module                                                      */
/* -------------------------------------------------------------------------- */
int gemtk_av_init(const char *appname);
void gemtk_av_exit(void);
bool gemtk_av_send (short message, const char * data1, const char * data2);
bool gemtk_av_dispatch (short msg[8]);

/* -------------------------------------------------------------------------- */
/* Message Box module                                                         */
/* -------------------------------------------------------------------------- */
#define GEMTK_MSG_BOX_ALERT	1
#define GEMTK_MSG_BOX_CONFIRM	2

short gemtk_msg_box_show(short type, const char * msg);

/* -------------------------------------------------------------------------- */
/* GUIWIN Module                                                              */
/* -------------------------------------------------------------------------- */
#define GEMTK_WM_FLAG_PREPROC_WM		0x01	// let guiwin API handle some events
#define GEMTK_WM_FLAG_RECV_PREPROC_WM	0x02	// get notified even when pre-processed
#define GEMTK_WM_FLAG_HAS_VTOOLBAR		0x04	// the attached toolbar is vertical
#define GEMTK_WM_FLAG_CUSTOM_TOOLBAR	0x08	// no internal toolbar handling
												// (Except considering it's size)
#define GEMTK_WM_FLAG_CUSTOM_SCROLLING	0x20	// no internal scroller handling

#define GEMTK_WM_FLAG_DEFAULTS  \
	(GEMTK_WM_FLAG_PREPROC_WM | GEMTK_WM_FLAG_RECV_PREPROC_WM)

#define GEMTK_WM_STATUS_ICONIFIED		0x01
#define GEMTK_WM_STATUS_SHADED			0x02

#define GEMTK_WM_VSLIDER 				0x01
#define GEMTK_WM_HSLIDER 				0x02
#define GEMTK_WM_VH_SLIDER 				0x03

/*
	Message sent to the client application when an AES object is
	clicked in an window which contains an form.

	Message Parameters:
	msg[4] = Clicked Object.
	msg[5] = Number of clicks.
	msg[6] = Modifier keys.
*/
#define GEMTK_WM_WM_FORM_CLICK			1001
#define GEMTK_WM_WM_FORM_KEY			1002

struct gemtk_window_s;

/** list struct for managing AES windows */
typedef struct gemtk_window_s GUIWIN;

/** GUIWIN event handler */
typedef short (*gemtk_wm_event_handler_f)(GUIWIN *gw,
		EVMULT_OUT *ev_out, short msg[8]);

typedef void (*gemtk_wm_redraw_f)(GUIWIN *win, uint16_t msg, GRECT *clip);

struct gemtk_wm_scroll_info_s {

	/** Definition of a content unit (horizontal) measured in pixel  */
	int x_unit_px;

	/** Definition of content unit (vertical) measured in pixel */
	int y_unit_px;

	/** Current scroll position (in content units) */
	int x_pos;

	/** Current scroll position (in content units) */
	int y_pos;

	/** Size of content (horizontal) measured in content units */
	int x_units;

	/** Size of content (vertical) measured in content units */
	int y_units;
};

/** Well known areas inside the window */
enum guwin_area_e {
	GEMTK_WM_AREA_WORK = 0,
	GEMTK_WM_AREA_TOOLBAR,
	GEMTK_WM_AREA_CONTENT
};

/* -------------------------------------------------------------------------- */
/* GUIWIN functions (document in guiwin.c)                                    */
/* -------------------------------------------------------------------------- */

short
gemtk_wm_init(void);

void gemtk_wm_exit(void);

GUIWIN * gemtk_wm_add(short handle, uint32_t flags,
		gemtk_wm_event_handler_f handler);

GUIWIN * gemtk_wm_find(short handle);

void gemtk_wm_dump_window_info(GUIWIN *win);

short gemtk_wm_remove(GUIWIN *win);

GUIWIN * gemtk_wm_validate_ptr(GUIWIN *win);

GUIWIN *gemtk_wm_link(GUIWIN *win);

GUIWIN *gemtk_wm_unlink(GUIWIN *win);

short gemtk_wm_dispatch_event(EVMULT_IN *ev_in, EVMULT_OUT *ev_out, short msg[8]);

void gemtk_wm_get_grect(GUIWIN *win, enum guwin_area_e mode, GRECT *dest);

short gemtk_wm_get_toolbar_edit_obj(GUIWIN *win);

short gemtk_wm_get_handle(GUIWIN *win);

uint32_t gemtk_wm_get_state(GUIWIN *win);

void gemtk_wm_set_toolbar(GUIWIN *win, OBJECT *toolbar, short idx,
		uint32_t flags);

void gemtk_wm_set_event_handler(GUIWIN *win,gemtk_wm_event_handler_f cb);

void gemtk_wm_set_user_data(GUIWIN *win, void *data);

void * gemtk_wm_get_user_data(GUIWIN *win);

struct gemtk_wm_scroll_info_s * gemtk_wm_get_scroll_info(GUIWIN *win);

void gemtk_wm_set_scroll_grid(GUIWIN * win, short x, short y);

void gemtk_wm_set_content_units(GUIWIN * win, short x, short y);

void gemtk_wm_set_form(GUIWIN *win, OBJECT *tree, short index);

void gemtk_wm_set_toolbar_size(GUIWIN *win, uint16_t s);

void gemtk_wm_set_toolbar_edit_obj(GUIWIN *win, uint16_t obj, short kreturn);

void gemtk_wm_set_toolbar_redraw_func(GUIWIN *win, gemtk_wm_redraw_f func);

bool gemtk_wm_update_slider(GUIWIN *win, short mode);

void gemtk_wm_scroll(GUIWIN *gw, short orientation, int units, bool refresh);

void gemtk_wm_send_msg(GUIWIN *win, short msgtype, short a, short b, short c,
		short d);

short gemtk_wm_exec_msg(GUIWIN *win, short msg_type, short a, short b, short c,
		short d);

void gemtk_wm_exec_redraw(GUIWIN *win, GRECT *area);

VdiHdl gemtk_wm_get_vdi_handle(GUIWIN *win);

short getm_wm_get_toolbar_edit_obj(GUIWIN *win);

bool gemtk_wm_has_intersection(GUIWIN *win, GRECT *work);

void gemtk_wm_toolbar_redraw(GUIWIN *win, uint16_t msg, GRECT *clip);

void gemtk_wm_form_redraw(GUIWIN *gw, GRECT *clip);

void gemtk_wm_clear(GUIWIN *win);

/* -------------------------------------------------------------------------- */
/* AES SCROLLER MODULE                                                        */
/* -------------------------------------------------------------------------- */

/* -------------------------------------------------------------------------- */
/* AES TABS MODULE                                                            */
/* -------------------------------------------------------------------------- */

/* -------------------------------------------------------------------------- */
/* AES OBJECT TREE TOOLS                                                      */
/* -------------------------------------------------------------------------- */
char gemtk_obj_set_str_safe(OBJECT * tree, short idx, const char *txt);
char *gemtk_obj_get_text(OBJECT * tree, short idx);
GRECT * gemtk_obj_screen_rect(OBJECT * tree, short obj);
bool gemtk_obj_is_inside(OBJECT * tree, short obj, GRECT *area);
OBJECT *gemtk_obj_get_tree(int idx);
void gemtk_obj_mouse_sprite(OBJECT *tree, int index);
OBJECT *gemtk_obj_tree_copy(OBJECT *tree);
OBJECT * gemtk_obj_create_popup_tree(const char **items, int nitems,
                                     char * selected, bool horizontal,
                                     int max_width, int max_height);
void gemtk_obj_destroy_popup_tree(OBJECT * popup);
#endif // GEMTK_H_INCLUDED
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/*
 * Copyright 2012 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdint.h>
#include <stdbool.h>
#include <assert.h>

#include <gem.h>
#include <gemx.h>
#include <cflib.h>

#include "gemtk.h"
#include "vaproto.h"

//#define DEBUG_PRINT(x)		printf x
#define DEBUG_PRINT(x)

struct gemtk_window_s {

	/** The AES handle of the window */
    short handle;

    /** the generic event handler function for events passed to the client */
    gemtk_wm_event_handler_f handler_func;

    /** The toolbar redraw function, if any */
    gemtk_wm_redraw_f toolbar_redraw_func;

    /** window configuration */
    uint32_t flags;

    /** window state */
    uint32_t state;

    /** AES Tree used as toolbar */
    OBJECT *toolbar;

    /** Current edit object selected in the toolbar, if any. */
    short toolbar_edit_obj;

    /** Current selected object in the toolbar, if any. */
    short toolbar_focus_obj;

    /** Describes the start of the toolbar tree (usually 0) */
    short toolbar_idx;

    /** depending on the flag GEMTK_WM_FLAG_HAS_VTOOLBAR this defines the toolbar
		height or the toolbar width (GEMTK_WM_FLAG_HAS_VTOOLBAR means width).
	*/
    short toolbar_size;

    /** AES Object tree to be used for windowed dialogs. */
    OBJECT *form;

	/** Current form edit object, if any. */
    short form_edit_obj;

    /** Current form focus object, if any */
    short form_focus_obj;

    /** Describes the start of the form tree */
    short form_idx;

    /** Scroll state */
    struct gemtk_wm_scroll_info_s scroll_info;

    /** Arbitary data set by the user */
    void *user_data;

    /** linked list items */
    struct gemtk_window_s *next, *prev;
};

static GUIWIN * winlist;
static VdiHdl v_vdi_h = -1;
static short work_out[57];

static void move_rect(GUIWIN * win, GRECT *rect, int dx, int dy)
{
    INT16 xy[ 8];
    long dum = 0L;
    GRECT g;

    VdiHdl vh = gemtk_wm_get_vdi_handle(win);

    while(!wind_update(BEG_UPDATE));
    graf_mouse(M_OFF, 0L);

    /* get intersection with screen area */
    wind_get_grect(0, WF_CURRXYWH, &g);
    if(!rc_intersect(&g, rect)){
		goto error;
    }
    xy[0] = rect->g_x;
    xy[1] = rect->g_y;
    xy[2] = xy[0] + rect->g_w-1;
    xy[3] = xy[1] + rect->g_h-1;
    xy[4] = xy[0] + dx;
    xy[5] = xy[1] + dy;
    xy[6] = xy[2] + dx;
    xy[7] = xy[3] + dy;
    vro_cpyfm(vh, S_ONLY, xy, (MFDB *)&dum, (MFDB *)&dum);

error:
    graf_mouse(M_ON, 0L);
    wind_update(END_UPDATE);
}

/**
* Handles common events.
* returns 0 when the event was not handled, 1 otherwise.
*/
static short preproc_wm(GUIWIN * gw, EVMULT_OUT *ev_out, short msg[8])
{
    GRECT g, g2;
    short retval = 1;
    int val = 1;
    struct gemtk_wm_scroll_info_s *slid;

    switch(msg[0]) {

    case WM_HSLID:
        gemtk_wm_get_grect(gw, GEMTK_WM_AREA_CONTENT, &g);
        wind_set(gw->handle, WF_HSLIDE, msg[4], 0, 0, 0);
        slid = gemtk_wm_get_scroll_info(gw);
        val = (float)(slid->x_units-(g.g_w/slid->x_unit_px))/1000*(float)msg[4];
        if(val != slid->x_pos) {
            if (val < slid->x_pos) {
                val = -(MAX(0, slid->x_pos-val));
            } else {
                val = val-slid->x_pos;
            }
            gemtk_wm_scroll(gw, GEMTK_WM_HSLIDER, val, false);
        }
        break;

    case WM_VSLID:
        gemtk_wm_get_grect(gw, GEMTK_WM_AREA_CONTENT, &g);
        wind_set(gw->handle, WF_VSLIDE, msg[4], 0, 0, 0);
        slid = gemtk_wm_get_scroll_info(gw);
        val = (float)(slid->y_units-(g.g_h/slid->y_unit_px))/1000*(float)msg[4];
        if(val != slid->y_pos) {
            if (val < slid->y_pos) {
                val = -(slid->y_pos - val);
            } else {
                val = val -slid->y_pos;
            }
            gemtk_wm_scroll(gw, GEMTK_WM_VSLIDER, val, false);
        }
        break;

    case WM_ARROWED:
        if((gw->flags & GEMTK_WM_FLAG_CUSTOM_SCROLLING) == 0) {

            slid = gemtk_wm_get_scroll_info(gw);
            gemtk_wm_get_grect(gw, GEMTK_WM_AREA_CONTENT, &g);

            switch(msg[4]) {

            case WA_UPPAGE:
                /* scroll page up */
                gemtk_wm_scroll(gw, GEMTK_WM_VSLIDER, -(g.g_h/slid->y_unit_px),
                              true);
                break;

            case WA_UPLINE:
                /* scroll line up */
                gemtk_wm_scroll(gw, GEMTK_WM_VSLIDER, -1, true);
                break;

            case WA_DNPAGE:
                /* scroll page down */
                gemtk_wm_scroll(gw, GEMTK_WM_VSLIDER, g.g_h/slid->y_unit_px,
                              true);
                break;

            case WA_DNLINE:
                /* scroll line down */
                gemtk_wm_scroll(gw, GEMTK_WM_VSLIDER, +1, true);
                break;

            case WA_LFPAGE:
                /* scroll page left */
                gemtk_wm_scroll(gw, GEMTK_WM_HSLIDER, -(g.g_w/slid->x_unit_px),
                              true);
                break;

            case WA_LFLINE:
                /* scroll line left */
                gemtk_wm_scroll(gw, GEMTK_WM_HSLIDER, -1,
                              true);
                break;

            case WA_RTPAGE:
                /* scroll page right */
                gemtk_wm_scroll(gw, GEMTK_WM_HSLIDER, (g.g_w/slid->x_unit_px),
                              true);
                break;

            case WA_RTLINE:
                /* scroll line right */
                gemtk_wm_scroll(gw, GEMTK_WM_HSLIDER, 1,
                              true);
                break;

            default:
                break;
            }
        }
        break;

    case WM_TOPPED:
        wind_set(gw->handle, WF_TOP, 1, 0, 0, 0);
        break;

    case WM_MOVED:
        wind_get_grect(gw->handle, WF_CURRXYWH, &g);
        wind_set(gw->handle, WF_CURRXYWH, msg[4], msg[5], g.g_w, g.g_h);

        if (gw->form) {

			gemtk_wm_get_grect(gw, GEMTK_WM_AREA_CONTENT, &g);
			slid = gemtk_wm_get_scroll_info(gw);

			gw->form[gw->form_idx].ob_x = g.g_x -
					(slid->x_pos * slid->x_unit_px);

			gw->form[gw->form_idx].ob_y = g.g_y -
					(slid->y_pos * slid->y_unit_px);
        }

        break;

    case WM_SIZED:
    case WM_REPOSED:
        wind_get_grect(gw->handle, WF_FULLXYWH, &g2);
        wind_get_grect(gw->handle, WF_CURRXYWH, &g);
        g.g_w = MIN(msg[6], g2.g_w);
        g.g_h = MIN(msg[7], g2.g_h);
        if(g2.g_w != g.g_w || g2.g_h != g.g_h) {
            wind_set(gw->handle, WF_CURRXYWH, g.g_x, g.g_y, g.g_w, g.g_h);
            if((gw->flags & GEMTK_WM_FLAG_CUSTOM_SCROLLING) == 0) {
                if(gemtk_wm_update_slider(gw, GEMTK_WM_VH_SLIDER)) {
                    gemtk_wm_exec_redraw(gw, NULL);
                }
            }
        }


        break;

    case WM_FULLED:
        wind_get_grect(DESKTOP_HANDLE, WF_WORKXYWH, &g);
        wind_get_grect(gw->handle, WF_CURRXYWH, &g2);
        if(g.g_w == g2.g_w && g.g_h == g2.g_h) {
            wind_get_grect(gw->handle, WF_PREVXYWH, &g);
        }
        wind_set_grect(gw->handle, WF_CURRXYWH, &g);
        if((gw->flags & GEMTK_WM_FLAG_CUSTOM_SCROLLING) == 0) {
            if(gemtk_wm_update_slider(gw, GEMTK_WM_VH_SLIDER)) {
                gemtk_wm_exec_redraw(gw, NULL);
            }
        }
        break;

    case WM_ICONIFY:
        wind_set(gw->handle, WF_ICONIFY, msg[4], msg[5], msg[6], msg[7]);
        gw->state |= GEMTK_WM_STATUS_ICONIFIED;
        break;

    case WM_UNICONIFY:
        wind_set(gw->handle, WF_UNICONIFY, msg[4], msg[5], msg[6], msg[7]);
        gw->state &= ~(GEMTK_WM_STATUS_ICONIFIED);
        break;

    case WM_SHADED:
        gw->state |= GEMTK_WM_STATUS_SHADED;
        break;

    case WM_UNSHADED:
        gw->state &= ~(GEMTK_WM_STATUS_SHADED);
        break;

    case WM_REDRAW:
        if ((gw->flags & GEMTK_WM_FLAG_CUSTOM_TOOLBAR) == 0
			&& (gw->toolbar != NULL)) {
            g.g_x = msg[4];
            g.g_y = msg[5];
            g.g_w = msg[6];
            g.g_h = msg[7];
            if((gw->state & GEMTK_WM_STATUS_ICONIFIED) == 0){
                gemtk_wm_toolbar_redraw(gw, WM_REDRAW, &g);
            }
        }
        if (gw->form != NULL) {
			g.g_x = msg[4];
            g.g_y = msg[5];
            g.g_w = msg[6];
            g.g_h = msg[7];
			gemtk_wm_form_redraw(gw, &g);
        }
        break;

    default:
        retval = 0;
        break;

    }

    return(retval);
}

/**
* Preprocess mouse events
*/
static short preproc_mu_button(GUIWIN * gw, EVMULT_OUT *ev_out, short msg[8])
{
    short retval = 0, obj_idx = 0;

    DEBUG_PRINT(("preproc_mu_button\n"));

    // toolbar handling:
    if ((gw->flags & GEMTK_WM_FLAG_CUSTOM_TOOLBAR) == 0
            && gw->toolbar != NULL) {

        GRECT tb_area;

        gemtk_wm_get_grect(gw, GEMTK_WM_AREA_TOOLBAR, &tb_area);

        if (POINT_WITHIN(ev_out->emo_mouse.p_x,
                         ev_out->emo_mouse.p_y, tb_area)) {

            gw->toolbar[gw->toolbar_idx].ob_x = tb_area.g_x;
            gw->toolbar[gw->toolbar_idx].ob_y = tb_area.g_y;
			obj_idx = objc_find(gw->toolbar,
                                      gw->toolbar_idx, 8,
                                      ev_out->emo_mouse.p_x,
                                      ev_out->emo_mouse.p_y);

			gw->toolbar_focus_obj = obj_idx;

            DEBUG_PRINT(("Toolbar index: %d\n", obj_idx));
            if (obj_idx > -1
				&& (gw->toolbar[obj_idx].ob_state & OS_DISABLED)== 0
					&& ((gw->flags & GEMTK_WM_FLAG_CUSTOM_TOOLBAR) == 0)) {

                uint16_t type = (gw->toolbar[obj_idx].ob_type & 0xFF);
                uint16_t nextobj;

                DEBUG_PRINT(("toolbar item type: %d, toolbar_edit_obj: %d\n",
							type, gw->toolbar_edit_obj));
                // Report mouse click to the tree:
                retval = form_wbutton(gw->toolbar, gw->toolbar_focus_obj,
                                ev_out->emo_mclicks, &nextobj,
                                gw->handle);
				if (nextobj == obj_idx
					&& (type == G_FTEXT || type == G_FBOXTEXT))  {
						gw->toolbar_edit_obj = obj_idx;
				}
				else {
					gw->toolbar_edit_obj = -1;
				}
            }

			// send WM_TOOLBAR message
            short oldevents = ev_out->emo_events;
            short msg_out[8] = {WM_TOOLBAR, gl_apid,
                                0, gw->handle,
                                obj_idx, ev_out->emo_mclicks,
                                ev_out->emo_kmeta, ev_out->emo_mbutton
                               };
            ev_out->emo_events = MU_MESAG;
            // notify the window about toolbar click:
            gw->handler_func(gw, ev_out, msg_out);
            ev_out->emo_events = oldevents;
            retval = 1;
        } else {
			if (gw->toolbar_edit_obj != -1) {
				gw->toolbar_edit_obj = -1;
			}
        }
    }

    if (gw->form != NULL) {

        GRECT content_area;
        struct gemtk_wm_scroll_info_s *slid;

        DEBUG_PRINT(("preproc_mu_button: handling form click.\n"));

        gemtk_wm_get_grect(gw, GEMTK_WM_AREA_CONTENT, &content_area);

        if (POINT_WITHIN(ev_out->emo_mouse.p_x,
                         ev_out->emo_mouse.p_y, content_area)) {

            slid = gemtk_wm_get_scroll_info(gw);

			// adjust form position (considering window and scroll position):
            gw->form[gw->form_idx].ob_x = content_area.g_x -
                                          (slid->x_pos * slid->x_unit_px);
            gw->form[gw->form_idx].ob_y = content_area.g_y -
                                          (slid->y_pos * slid->y_unit_px);

            obj_idx = objc_find(gw->form, gw->form_idx, 8,
                                           ev_out->emo_mouse.p_x, ev_out->emo_mouse.p_y);
			gw->form_focus_obj = obj_idx;
			DEBUG_PRINT(("Window Form click, obj: %d\n", gw->form_focus_obj));
            if (obj_idx > -1
                    && (gw->form[obj_idx].ob_state & OS_DISABLED)== 0) {

                uint16_t type = (gw->form[obj_idx].ob_type & 0xFF);
                uint16_t nextobj;

                DEBUG_PRINT(("type: %d\n", type));

				retval = form_wbutton(gw->form, gw->form_focus_obj,
                                ev_out->emo_mclicks, &nextobj,
                                gw->handle);

				if (nextobj == obj_idx
					&& (type == G_FTEXT || type == G_FBOXTEXT))  {
						gw->form_edit_obj = obj_idx;
				}
				else {
					gw->form_edit_obj = -1;
				}

                short oldevents = ev_out->emo_events;
                short msg_out[8] = { GEMTK_WM_WM_FORM_CLICK, gl_apid,
										0, gw->handle,
										gw->form_focus_obj, ev_out->emo_mclicks,
										ev_out->emo_kmeta, 0
									};
				ev_out->emo_events = MU_MESAG;
				// notify the window about form click:
				gw->handler_func(gw, ev_out, msg_out);
				ev_out->emo_events = oldevents;
				retval = 1;
				evnt_timer(150);
            }
        }
        else {
			gw->form_edit_obj = -1;

        }
    }

    return(retval);
}

/**
* Preprocess keyboard events (for forms/toolbars)
*/
static short preproc_mu_keybd(GUIWIN * gw, EVMULT_OUT *ev_out, short msg[8])
{
	short retval = 0;

	if ((gw->toolbar != NULL) && (gw->toolbar_edit_obj > -1)) {

		short next_edit_obj = gw->toolbar_edit_obj;
		short next_char = -1;
		short edit_idx;

		DEBUG_PRINT(("%s, gw: %p, toolbar_edit_obj: %d\n",
			     __FUNCTION__, gw,
			     gw->toolbar_edit_obj));

		form_wkeybd(gw->toolbar, gw->toolbar_edit_obj, next_edit_obj,
				ev_out->emo_kreturn,
				&next_edit_obj, &next_char, gw->handle);

		if (next_edit_obj != gw->toolbar_edit_obj) {
			gemtk_wm_set_toolbar_edit_obj(gw, next_edit_obj,
						      ev_out->emo_kreturn);
		} else {
			if (next_char > 13) {
				objc_wedit(gw->toolbar, gw->toolbar_edit_obj,
					       ev_out->emo_kreturn, &edit_idx,
					       EDCHAR, gw->handle);
			}
		}
		//retval = 1;
		/*gemtk_wm_send_msg(gw, GEMTK_WM_WM_FORM_KEY, gw->toolbar_edit_obj,
		  ev_out->emo_kreturn, 0, 0);*/
	}

	if ((gw->form != NULL) && (gw->form_edit_obj > -1)) {

		short next_edit_obj = gw->form_edit_obj;
		short next_char = -1;
		short edit_idx;

		form_wkeybd(gw->form, gw->form_edit_obj, next_edit_obj,
				ev_out->emo_kreturn,
				&next_edit_obj, &next_char, gw->handle);

		if (next_edit_obj != gw->form_edit_obj) {

			if(gw->form_edit_obj != -1) {
				objc_wedit(gw->form, gw->form_edit_obj,
					   ev_out->emo_kreturn, &edit_idx,
					   EDEND, gw->handle);
			}

			gw->form_edit_obj = next_edit_obj;

			objc_wedit(gw->form, gw->form_edit_obj,
				   ev_out->emo_kreturn, &edit_idx,
				   EDINIT, gw->handle);
		} else {
			if(next_char > 13)
				objc_wedit(gw->form, gw->form_edit_obj,
					       ev_out->emo_kreturn, &edit_idx,
					       EDCHAR, gw->handle);
		}
	}
	return(retval);
}

/**
* Default toolbar redraw function
*/
static void std_toolbar_redraw(GUIWIN *gw, uint16_t msg, GRECT *clip)
{
	GRECT g, tb_area;

    gemtk_wm_get_grect(gw, GEMTK_WM_AREA_TOOLBAR, &tb_area);

	assert(gw->toolbar);
	assert(gw->toolbar_idx >= 0);

	// Update object position:
	gw->toolbar[gw->toolbar_idx].ob_x = tb_area.g_x;
	gw->toolbar[gw->toolbar_idx].ob_y = tb_area.g_y;
	gw->toolbar[gw->toolbar_idx].ob_width = tb_area.g_w;
	gw->toolbar[gw->toolbar_idx].ob_height = tb_area.g_h;

	wind_get_grect(gw->handle, WF_FIRSTXYWH, &g);
	while (g.g_h > 0 || g.g_w > 0) {
		if(rc_intersect(clip, &g)) {
			objc_draw(gw->toolbar, gw->toolbar_idx, 8, g.g_x, g.g_y,
					g.g_w, g.g_h);

		}
		wind_get_grect(gw->handle, WF_NEXTXYWH, &g);
	}
}

/**
* Event Dispatcher function. The guiwin API doesn't own an event loop,
* so you have to inform it for every event that you want it to handle.
*/
short gemtk_wm_dispatch_event(EVMULT_IN *ev_in, EVMULT_OUT *ev_out, short msg[8])
{
    GUIWIN *dest;
    short retval = 0;
    bool handler_called = false;

    if( (ev_out->emo_events & MU_MESAG) != 0 ) {
        DEBUG_PRINT(("gemtk_wm_handle_event_multi_fast: %d (%x)\n", msg[0],
					msg[0]));
        switch (msg[0]) {
        case WM_REDRAW:
        case WM_CLOSED:
        case WM_TOPPED:
        case WM_ARROWED:
        case WM_HSLID:
        case WM_VSLID:
        case WM_FULLED:
        case WM_SIZED:
        case WM_REPOSED:
        case WM_MOVED:
        case WM_NEWTOP:
        case WM_UNTOPPED:
        case WM_ONTOP:
        case WM_BOTTOM:
        case WM_ICONIFY:
        case WM_UNICONIFY:
        case WM_ALLICONIFY:
        case WM_TOOLBAR:
        case AP_DRAGDROP:
        case AP_TERM:
        case AP_TFAIL:
            dest = gemtk_wm_find(msg[3]);
            if (dest) {
                DEBUG_PRINT(("Found WM_ dest: %p (%d), flags: %d, cb: %p\n",
							dest, dest->handle, dest->flags,
							dest->handler_func));
                if (dest->flags&GEMTK_WM_FLAG_PREPROC_WM) {
                    retval = preproc_wm(dest, ev_out, msg);
                    if(((retval == 0)||(dest->flags&GEMTK_WM_FLAG_RECV_PREPROC_WM))) {
                        retval = dest->handler_func(dest, ev_out, msg);
                        handler_called = true;
                    }
                } else {
                    if (dest->handler_func) {
                        retval = dest->handler_func(dest, ev_out, msg);
                        handler_called = true;
                    }
                }

            }
            break;
// TODO: check code with Thing! Desktop
/*
    We receive VA_PROTOSTATUS but AV_START doesn't seem to cause
    an TeraDesk response. Check if something happens with Thing!
    Desktop.

        case VA_PROTOSTATUS:
        case VA_VIEWED:
        case AV_STARTED:
            gemtk_av_dispatch(msg);
            break;
*/
        }
    } else {

        short h_aes;
        h_aes = wind_find(ev_out->emo_mouse.p_x, ev_out->emo_mouse.p_y);
        if(h_aes > 0 && (ev_out->emo_events != MU_TIMER))  {

            dest = gemtk_wm_find(h_aes);

            if (dest == NULL || dest->handler_func == NULL)
                return(0);

			DEBUG_PRINT(("Found Event receiver GUIWIN: %p (%d), flags: %d, cb: %p\n",
							dest, dest->handle, dest->flags, dest->handler_func));

            if ((ev_out->emo_events & MU_BUTTON) != 0) {
				DEBUG_PRINT(("gemtk_wm_handle_event_multi_fast: MU_BUTTON -> "
								"%d / %d\n", ev_out->emo_mouse.p_x,
								ev_out->emo_mouse.p_y));
                retval = preproc_mu_button(dest, ev_out, msg);
                if(retval != 0) {
                    handler_called = true;
                }
            }

            if ((ev_out->emo_events & MU_KEYBD)) {
				DEBUG_PRINT(("gemtk_wm_handle_event_multi_fast: MU_KEYBD -> %x\n",
								ev_out->emo_kreturn));
                retval = preproc_mu_keybd(dest, ev_out, msg);
                if(retval != 0) {
                    handler_called = true;
                }
            }

            if (handler_called==false) {
                retval = dest->handler_func(dest, ev_out, msg);
            }
        }
    }

    return(retval);
}

/**
*	Initialises the guiwin API
*/
short gemtk_wm_init(void)
{
    if(v_vdi_h == -1) {
        short dummy;
        short work_in[12] = {Getrez()+2,1,1,1,1,1,1,1,1,1,2,1};
        v_vdi_h=graf_handle(&dummy, &dummy, &dummy, &dummy);
        v_opnvwk(work_in, &v_vdi_h, work_out);
    }
    return(0);
}

void gemtk_wm_exit(void)
{
    v_clsvwk(v_vdi_h);
}

/**
* Adds and AES handle to the guiwin list and creates and GUIWIN management
* structure.
*
* \param handle The AES handle
* \param flags Creation flags, configures how the AES window is handled
* \param cb event handler function for that window
*/
GUIWIN * gemtk_wm_add(short handle, uint32_t flags, gemtk_wm_event_handler_f cb)
{

    GUIWIN *win = calloc(1, sizeof(GUIWIN));

    assert(win!=NULL);
    DEBUG_PRINT(("gemtk_wm_add: %d, %p, cb: %p\n", handle, win, cb));

    win->handle = handle;
    win->handler_func = cb;
    win->flags = flags;
	gemtk_wm_link(win);

    DEBUG_PRINT(("Added guiwin: %p, tb: %p\n", win, win->toolbar));
    return(win);
}

/**
* Returns an GUIWIN* for AES handle, when that AES window is managed by gemtk_wm
*/
GUIWIN *gemtk_wm_find(short handle)
{
    GUIWIN *g;
    DEBUG_PRINT(("guiwin search handle: %d\n", handle));
    for (g = winlist; g != NULL; g=g->next) {
        if(g->handle == handle) {
            DEBUG_PRINT(("guiwin found handle: %p\n", g));
            return(g);
        }
    }
    return(NULL);
}

void gemtk_wm_dump_window_info(GUIWIN *win)
{



	char title[255];
	GRECT work_area;
	GRECT curr_area;
	GRECT gemtk_work_area;
	GRECT gemtk_toolbar_area;
	GRECT gemtk_free_area;
	short handle;
	struct gemtk_wm_scroll_info_s *slid;

	handle = gemtk_wm_get_handle(win);

	assert(handle);

	gemtk_wind_get_str(handle, WF_NAME, title, 255);
	wind_get_grect(handle, WF_WORKXYWH, &work_area);
	wind_get_grect(handle, WF_CURRXYWH, &curr_area);
	gemtk_wm_get_grect(win, GEMTK_WM_AREA_CONTENT, &gemtk_free_area);
	gemtk_wm_get_grect(win, GEMTK_WM_AREA_WORK, &gemtk_work_area);
	gemtk_wm_get_grect(win, GEMTK_WM_AREA_TOOLBAR, &gemtk_toolbar_area);
	slid = gemtk_wm_get_scroll_info(win);

	printf ("GEMTK Window:       %p (AES handle: %d)\n", win, win->handle);
	printf ("Title:              %s\n", title);
    GEMTK_DBG_GRECT ("WF_WORKXYWH:          \n", &work_area)
    GEMTK_DBG_GRECT ("WF_CURRXYWH:          \n", &curr_area)
    GEMTK_DBG_GRECT ("GEMTK_WM_AREA_CONTENT:\n", &gemtk_free_area)
    GEMTK_DBG_GRECT ("GEMTK_WM_AREA_WORK:\n",    &gemtk_work_area)
    GEMTK_DBG_GRECT ("GEMTK_WM_AREA_TOOLBAR:\n", &gemtk_toolbar_area)
    printf ("Slider X pos:       %d\n", slid->x_pos);
    printf ("Slider Y pos:       %d\n", slid->y_pos);
    printf ("Slider X units:     %d\n", slid->x_unit_px);
    printf ("Slider Y units:     %d\n", slid->y_unit_px);


#undef DBG_GRECT
};

/**
* Check's if the pointer is managed by the guiwin API.
*/
GUIWIN *gemtk_wm_validate_ptr(GUIWIN *win)
{
    GUIWIN *g;
    for( g = winlist; g != NULL; g=g->next ) {
        DEBUG_PRINT(("guiwin gemtk_wm_validate_ptr check: %p\n", g));
        if(g == win) {
            DEBUG_PRINT(("gemtk_wm_validate_ptr valid: %p\n", g));
            return(g);
        }
    }
    return(NULL);
}

/**
* Add the GUIWIN to the list of handled windows.
*/
GUIWIN *gemtk_wm_link(GUIWIN *win)
{
	/* Make sure the window is not linked: */
	GUIWIN *win_val = gemtk_wm_validate_ptr(win);
	if(win_val){
		DEBUG_PRINT(("GUIWIN %p is already linked!\n", win));
		return(NULL);
	}

	if (winlist == NULL) {
        winlist = win;
        win->next = NULL;
        win->prev = NULL;
    } else {
        GUIWIN *tmp = winlist;
        while( tmp->next != NULL ) {
            tmp = tmp->next;
        }
        tmp->next = win;
        win->prev = tmp;
        win->next = NULL;
    }
    return(win);
}

/**
* Remove the GUIWIN from the list of handled windows.
*/
GUIWIN *gemtk_wm_unlink(GUIWIN *win)
{
	GUIWIN * win_val;

	/* Make sure the window is linked: */
	win_val = gemtk_wm_validate_ptr(win);
    if (win_val == NULL){
    	DEBUG_PRINT(("GUIWIN %p is not linked!\n", win));
		return(NULL);
    }


    /* unlink the window: */
    if(win->prev != NULL ) {
        win->prev->next = win->next;
    } else {
        winlist = win->next;
    }
    if (win->next != NULL) {
        win->next->prev = win->prev;
    }
    return(win);
}

/**
* Remove an GUIWIN from the list of managed windows and free the GUIWIN.
* Call this when the AES window is closed or deleted.
*/
short gemtk_wm_remove(GUIWIN *win)
{
	gemtk_wm_unlink(win);
    DEBUG_PRINT(("guiwin free: %p\n", win));
    free(win);
    return(0);
}

/** Calculate & get a well known area within the GUIWIN.
* \param win The GUIWIN ptr.
* \param mode Specifies the area to retrieve.
* \param dest The calculated rectangle.
*/
void gemtk_wm_get_grect(GUIWIN *win, enum guwin_area_e mode, GRECT *dest)
{

    assert(win != NULL);

    wind_get_grect(win->handle, WF_WORKXYWH, dest);

    if (mode == GEMTK_WM_AREA_CONTENT) {
        GRECT tb_area;
        gemtk_wm_get_grect(win, GEMTK_WM_AREA_TOOLBAR, &tb_area);
        if (win->flags & GEMTK_WM_FLAG_HAS_VTOOLBAR) {
            dest->g_x += tb_area.g_w;
            dest->g_w -= tb_area.g_w;
        }
        else {
			dest->g_y += tb_area.g_h;
            dest->g_h -= tb_area.g_h;
        }
    } else if (mode == GEMTK_WM_AREA_TOOLBAR) {
    	if (win->toolbar) {
			if (win->flags & GEMTK_WM_FLAG_HAS_VTOOLBAR) {
				dest->g_w = win->toolbar_size;
			} else {
				dest->g_h = win->toolbar_size;
			}
    	}
    	else {
			dest->g_w = 0;
			dest->g_h = 0;
    	}
    }
}


/**
*	Scroll the content area (GEMTK_WM_AREA_CONTENT) in the specified dimension
*	(GEMTK_WM_VSLIDER, GEMTK_WM_HSLIDER)
*	\param win The GUIWIN
* 	\param orientation GEMTK_WM_VSLIDER or GEMTK_WM_HSLIDER
* 	\param units the amout to scroll (pass negative values to scroll up)
*	\param refresh Sliders will be updated when this flag is set
*/
void gemtk_wm_scroll(GUIWIN *win, short orientation, int units, bool refresh)
{
    struct gemtk_wm_scroll_info_s *slid = gemtk_wm_get_scroll_info(win);
    int oldpos = 0, newpos = 0, vis_units=0, pix = 0;
    int abs_pix = 0;
    GRECT *redraw=NULL, g, g_ro;

    gemtk_wm_get_grect(win, GEMTK_WM_AREA_CONTENT, &g);
    g_ro = g;

    if (orientation == GEMTK_WM_VSLIDER) {
        pix = units*slid->y_unit_px;
        abs_pix = abs(pix);
        oldpos = slid->y_pos;
        vis_units = g.g_h/slid->y_unit_px;
        newpos = slid->y_pos = MIN(slid->y_units-vis_units,
                                   MAX(0, slid->y_pos+units));
        if(newpos < 0) {
            newpos = slid->y_pos = 0;
        }
        if(oldpos == newpos)
            return;

        if (units>=vis_units || gemtk_wm_has_intersection(win, &g_ro)) {
            // send complete redraw
            redraw = &g_ro;
        } else {
            // only adjust ypos when scrolling down:
            if(pix < 0 ) {
                // blit screen area:
                g.g_h -= abs_pix;
                move_rect(win, &g, 0, abs_pix);
                g.g_y = g_ro.g_y;
                g.g_h = abs_pix;
                redraw = &g;
            } else {
                // blit screen area:
                g.g_y += abs_pix;
                g.g_h -= abs_pix;
                move_rect(win, &g, 0, -abs_pix);
                g.g_y = g_ro.g_y + g_ro.g_h - abs_pix;
                g.g_h = abs_pix;
                redraw = &g;
            }
        }
    } else {
        pix = units*slid->x_unit_px;
        abs_pix = abs(pix);
        oldpos = slid->x_pos;
        vis_units = g.g_w/slid->x_unit_px;
        newpos = slid->x_pos = MIN(slid->x_units-vis_units,
                                   MAX(0, slid->x_pos+units));

        if(newpos < 0) {
            newpos = slid->x_pos = 0;
        }

        if(oldpos == newpos)
            return;
        if (units>=vis_units || gemtk_wm_has_intersection(win, &g_ro)) {
            // send complete redraw
            redraw = &g_ro;
        } else {
            // only adjust ypos when scrolling down:
            if(pix < 0 ) {
                // blit screen area:
                g.g_w -= abs_pix;
                move_rect(win, &g, abs_pix, 0);
                g.g_x = g_ro.g_x;
                g.g_w = abs_pix;
                redraw = &g;
            } else {
                // blit screen area:
                g.g_x += abs_pix;
                g.g_w -= abs_pix;
                move_rect(win, &g, -abs_pix, 0);
                g.g_x = g_ro.g_x + g_ro.g_w - abs_pix;
                g.g_w = abs_pix;
                redraw = &g;
            }
        }
    }

    if (refresh) {
        gemtk_wm_update_slider(win, orientation);
    }

    if ((redraw != NULL) && (redraw->g_h > 0)) {
        gemtk_wm_exec_redraw(win, redraw);
    }
}

/**
* Refresh the sliders of the window.
* \param win the GUIWIN
* \param mode bitmask, valid bits: GEMTK_WM_VSLIDER, GEMTK_WM_HSLIDER
*/
bool gemtk_wm_update_slider(GUIWIN *win, short mode)
{
    GRECT viewport;
    struct gemtk_wm_scroll_info_s * slid;
    unsigned long size, pos;
    int old_x, old_y;

    short handle = gemtk_wm_get_handle(win);
    gemtk_wm_get_grect(win, GEMTK_WM_AREA_CONTENT, &viewport);
    slid = gemtk_wm_get_scroll_info(win);

    old_x = slid->x_pos;
    old_y = slid->y_pos;

    // TODO: check if the window has sliders of that direction...?

    if((mode & GEMTK_WM_VSLIDER) && (slid->y_unit_px > 0)) {
        if ( slid->y_units < (long)viewport.g_h/slid->y_unit_px) {
            size = 1000L;
        } else
            size = MAX( 50L, (unsigned long)viewport.g_h*1000L/
                        (unsigned long)(slid->y_unit_px*slid->y_units));
        wind_set(handle, WF_VSLSIZE, (int)size, 0, 0, 0);

        if (slid->y_units > (long)viewport.g_h/slid->y_unit_px) {
            pos = (unsigned long)slid->y_pos *1000L/
                  (unsigned long)(slid->y_units-viewport.g_h/slid->y_unit_px);
            wind_set(handle, WF_VSLIDE, (int)pos, 0, 0, 0);
        } else if (slid->y_pos) {
            slid->y_pos = 0;
            wind_set(handle, WF_VSLIDE, 0, 0, 0, 0);
        }
    }
    if((mode & GEMTK_WM_HSLIDER) && (slid->x_unit_px > 0)) {
        if ( slid->x_units < (long)viewport.g_w/slid->x_unit_px)
            size = 1000L;
        else
            size = MAX( 50L, (unsigned long)viewport.g_w*1000L/
                        (unsigned long)(slid->x_unit_px*slid->x_units));
        wind_set(handle, WF_HSLSIZE, (int)size, 0, 0, 0);

        if( slid->x_units > (long)viewport.g_w/slid->x_unit_px) {
            pos = (unsigned long)slid->x_pos*1000L/
                  (unsigned long)(slid->x_units-viewport.g_w/slid->x_unit_px);
            wind_set(handle, WF_HSLIDE, (int)pos, 0, 0, 0);
        } else if (slid->x_pos) {
            slid->x_pos = 0;
            wind_set(handle, WF_HSLIDE, 0, 0, 0, 0);
        }
    }

    if(old_x != slid->x_pos || old_y != slid->y_pos) {
        return(true);
    }
    return(false);
}

/**
* Return the AES handle for the GUIWIN.
*/
short gemtk_wm_get_handle(GUIWIN *win)
{
    return(win->handle);
}

/**
* Return the VDI handle for an GUIWIN.
*/
VdiHdl gemtk_wm_get_vdi_handle(GUIWIN *win)
{
    return(v_vdi_h);
}

/**
* Returns the state bitmask of the window
*/
uint32_t gemtk_wm_get_state(GUIWIN *win)
{
    return(win->state);
}

/**
* Set and new event handler function.
*/
void gemtk_wm_set_event_handler(GUIWIN *win,gemtk_wm_event_handler_f cb)
{
    win->handler_func = cb;
}

/**
* Configure the window so that it shows an toolbar or at least reserves
* an area to draw an toolbar.
* \param win The GUIWIN
* \param toolbar the AES form
* \param idx index within the toolbar tree (0 in most cases...)
* \param flags optional configuration flags
*/
//TODO: document flags
void gemtk_wm_set_toolbar(GUIWIN *win, OBJECT *toolbar, short idx, uint32_t flags)
{
    win->toolbar = toolbar;
    win->toolbar_idx = idx;
    win->toolbar_edit_obj = -1;
    if (flags & GEMTK_WM_FLAG_HAS_VTOOLBAR) {
        win->flags |= GEMTK_WM_FLAG_HAS_VTOOLBAR;
        win->toolbar_size = win->toolbar[idx].ob_width;
    }
    else {
		win->toolbar_size = win->toolbar[idx].ob_height;
    }
	gemtk_wm_set_toolbar_redraw_func(win, std_toolbar_redraw);
}

/**  Update width/height of the toolbar region
* \param win the GUIWIN
* \param s the width or height, depending on the flag GEMTK_WM_FLAG_HAS_VTOOLBAR
*/
void gemtk_wm_set_toolbar_size(GUIWIN *win, uint16_t s)
{
	win->toolbar_size = s;
}

short gemtk_wm_get_toolbar_edit_obj(GUIWIN *win)
{
	return(win->toolbar_edit_obj);
}

/** Set the current active edit object */
void gemtk_wm_set_toolbar_edit_obj(GUIWIN *win, uint16_t obj, short kreturn)
{
	short edit_idx;

	DEBUG_PRINT(("%s, win: %p, obj: %d, kret: %d\n", __FUNCTION__,
				win, obj, kreturn));

	if (obj != win->toolbar_edit_obj) {

		DEBUG_PRINT(("%s, current edit obj: %d\n", __FUNCTION__,
					win->toolbar_edit_obj));

		if(win->toolbar_edit_obj != -1) {
			objc_wedit(win->toolbar, win->toolbar_edit_obj, kreturn, &edit_idx,
						EDEND, win->handle);
		}

		win->toolbar_edit_obj = obj;

		objc_wedit(win->toolbar, win->toolbar_edit_obj, kreturn, &edit_idx,
					EDINIT, win->handle);
	} else {
		DEBUG_PRINT(("%s, nothing to do!\n", __FUNCTION__));
	}
}

/** Set an custom toolbar redraw function which is called instead of
*	default drawing routine.
* \param win the GUIWIN
* \param func the custom redraw function
*/
void gemtk_wm_set_toolbar_redraw_func(GUIWIN *win, gemtk_wm_redraw_f func)
{
	win->toolbar_redraw_func = func;
}

/**
* Attach an arbitary pointer to the GUIWIN
*/
void gemtk_wm_set_user_data(GUIWIN *win, void *data)
{
    win->user_data = data;
}

/**
* Retrieve the user_data pointer attached to the GUIWIN.
*/
void *gemtk_wm_get_user_data(GUIWIN *win)
{
    return(win->user_data);
}

/** Get the scroll management structure for a GUIWIN
*/
struct gemtk_wm_scroll_info_s *gemtk_wm_get_scroll_info(GUIWIN *win) {
    return(&win->scroll_info);
}

/**
*	Get the amount of content dimensions within the window
* 	which is calculated by using the scroll_info attached to the GUIWIN.
*/
void gemtk_wm_set_scroll_grid(GUIWIN * win, short x, short y)
{
    struct gemtk_wm_scroll_info_s *slid = gemtk_wm_get_scroll_info(win);

    assert(slid != NULL);

    slid->y_unit_px = x;
    slid->x_unit_px = y;
}


/** Set the size of the content measured in content units
* \param win the GUIWIN
* \param x horizontal size
* \param y vertical size
*/
void gemtk_wm_set_content_units(GUIWIN * win, short x, short y)
{
    struct gemtk_wm_scroll_info_s *slid = gemtk_wm_get_scroll_info(win);

    assert(slid != NULL);

    slid->x_units = x;
    slid->y_units = y;
}

/** Send an Message to a GUIWIN using AES message pipe
* \param win the GUIWIN which shall receive the message
* \param msg_type the WM_ message definition
* \param a the 4th parameter to appl_write
* \param b the 5th parameter to appl_write
* \param c the 6th parameter to appl_write
* \param d the 7th parameter to appl_write
*/
void gemtk_wm_send_msg(GUIWIN *win, short msg_type, short a, short b, short c,
                     short d)
{
    short msg[8];

    msg[0] = msg_type;
    msg[1] = gl_apid;
    msg[2] = 0;
    msg[3] = (win != NULL) ? win->handle : 0;
    msg[4] = a;
    msg[5] = b;
    msg[6] = c;
    msg[7] = d;

    appl_write(gl_apid, 16, &msg);
}

/** Directly execute an Message to a GUIWIN using the internal dispatcher function.
*   This only works for managed windows which have the,
	GEMTK_WM_FLAG_PREPROC_WM flag set.
	This call does not send any AES messages.
* \param win the GUIWIN which shall receive the message
* \param msg_type the WM_ message definition
* \param a the 4th parameter to appl_write
* \param b the 5th parameter to appl_write
* \param c the 6th parameter to appl_write
* \param d the 7th parameter to appl_write
*/
short gemtk_wm_exec_msg(GUIWIN *win, short msg_type, short a, short b, short c,
                     short d)
{
    short msg[8], retval;

    EVMULT_OUT event_out;

    msg[0] = msg_type;
    msg[1] = gl_apid;
    msg[2] = 0;
    msg[3] = win->handle;
    msg[4] = a;
    msg[5] = b;
    msg[6] = c;
    msg[7] = d;

    event_out.emo_events = MU_MESAG;
    retval = preproc_wm(win, &event_out, msg);
    if (retval == 0 || (win->flags & GEMTK_WM_FLAG_PREPROC_WM) != 0){
		retval = win->handler_func(win, &event_out, msg);
    }

    return(retval);
}

void gemtk_wm_exec_redraw(GUIWIN *win, GRECT *area)
{
    GRECT work;

    if (area == NULL) {
        gemtk_wm_get_grect(win, GEMTK_WM_AREA_WORK, &work);
        if (work.g_w < 1 || work.g_h < 1) {
            if (win->toolbar != NULL) {
                gemtk_wm_get_grect(win, GEMTK_WM_AREA_TOOLBAR, &work);
                if (work.g_w < 1 || work.g_h < 1) {
                    return;
                }
            }
        }
        area = &work;
    }

    gemtk_wm_exec_msg(win, WM_REDRAW, area->g_x, area->g_y, area->g_w,
		area->g_h);
}

/** Attach an AES FORM to the GUIWIN, similar feature like the toolbar
*/
void gemtk_wm_set_form(GUIWIN *win, OBJECT *tree, short index)
{
	DEBUG_PRINT(("Setting form %p (%d) for window %p\n", tree, index, win));
    win->form = tree;
    win->form_edit_obj = -1;
    win->form_focus_obj = -1;
    win->form_idx = index;
}

/** Checks if a GUIWIN is overlapped by other windows.
*/
bool gemtk_wm_has_intersection(GUIWIN *win, GRECT *work)
{
    GRECT area, mywork;
    bool retval = true;

    if (work == NULL) {
        gemtk_wm_get_grect(win, GEMTK_WM_AREA_CONTENT, &mywork);
        work = &mywork;
    }

    wind_get_grect(win->handle, WF_FIRSTXYWH, &area);
    while (area.g_w) {
        //GRECT * ptr = &area;
        if (RC_WITHIN(work, &area)) {
            retval = false;
        }
        wind_get_grect(win->handle, WF_NEXTXYWH, &area);
    }

    return(retval);
}

/** Execute an toolbar redraw
* \param msg specifies the AES message which initiated the redraw, or 0 when
*				the function was called without AES message context.
*/
void gemtk_wm_toolbar_redraw(GUIWIN *gw, uint16_t msg, GRECT *clip)
{
    GRECT tb_area, tb_area_ro;

    gemtk_wm_get_grect(gw, GEMTK_WM_AREA_TOOLBAR, &tb_area_ro);

    if(clip == NULL) {
        clip = &tb_area_ro;
    }

    tb_area = tb_area_ro;

    if (rc_intersect(clip, &tb_area)) {
		gw->toolbar_redraw_func(gw, msg, &tb_area);
    }
}

/** Execute FORM redraw
*/
void gemtk_wm_form_redraw(GUIWIN *gw, GRECT *clip)
{
    GRECT area, area_ro, g;
	struct gemtk_wm_scroll_info_s *slid;
	//int new_x, new_y, old_x, old_y;

	DEBUG_PRINT(("gemtk_wm_form_redraw\n"));

	// calculate form coordinates, include scrolling:
    gemtk_wm_get_grect(gw, GEMTK_WM_AREA_CONTENT, &area_ro);
	slid = gemtk_wm_get_scroll_info(gw);

	// Update form position:
	gw->form[gw->form_idx].ob_x = area_ro.g_x - (slid->x_pos * slid->x_unit_px);
	gw->form[gw->form_idx].ob_y = area_ro.g_y - (slid->y_pos * slid->y_unit_px);

    if(clip == NULL) {
        clip = &area_ro;
    }

    area = area_ro;

	/* Walk the AES rectangle list and redraw the visible areas of the window:*/
    if(rc_intersect(clip, &area)) {

        wind_get_grect(gw->handle, WF_FIRSTXYWH, &g);
        while (g.g_h > 0 || g.g_w > 0) {
            if(rc_intersect(&area, &g)) {
                objc_draw(gw->form, gw->form_idx, 8, g.g_x, g.g_y,
                          g.g_w, g.g_h);

            }
            wind_get_grect(gw->handle, WF_NEXTXYWH, &g);
        }
    }
}


/** Fill the content area with white color
*/
void gemtk_wm_clear(GUIWIN *win)
{
    GRECT area, g;
    short pxy[4];
    VdiHdl vh;

    vh = gemtk_wm_get_vdi_handle(win);

    if(win->state & GEMTK_WM_STATUS_ICONIFIED) {
        // also clear the toolbar area when iconified:
        gemtk_wm_get_grect(win, GEMTK_WM_AREA_WORK, &area);
    } else {
        gemtk_wm_get_grect(win, GEMTK_WM_AREA_CONTENT, &area);
    }

    vsf_interior(vh, FIS_SOLID);
    vsf_color(vh, 0);
    vswr_mode(vh, MD_REPLACE);
    wind_get_grect(win->handle, WF_FIRSTXYWH, &g);
    while (g.g_h > 0 || g.g_w > 0) {
        if(rc_intersect(&area, &g)) {
            pxy[0] = g.g_x;
            pxy[1] = g.g_y;
            pxy[2] = g.g_x+g.g_w-1;
            pxy[3] = g.g_y+g.g_h-1;
            v_bar(vh, pxy);
        }
        wind_get_grect(win->handle, WF_NEXTXYWH, &g);
    }
}
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#ifndef OPKG_GUI_GUIWIN_H
#define OPKG_GUI_GUIWIN_

#endif /* OPKG_GUIWIN_H */
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/*
 * Copyright 2013 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <gem.h>
#include "gemtk.h"

#ifndef min
# define min(x,y) ((x<y) ? x : y )
#endif

/***
 * Display an message box
 *
 * \param type Valid values: GEMTK_MSG_BOX_CONFIRM, GEMTK_MSG_BOX_ALERT
 * \param msg The message / query to display
 * \return 0 on "No"
 *
 */
short gemtk_msg_box_show(short type, const char * msg)
{
	#define GEMTK_MSG_BOX_STR_SIZE 256
	short retval=0, i=0, z=0, l=0;
	char c;
	int len_msg = strlen(msg);

	// TODO: localize strings
	const char *str_yes = "Yes";
	const char *str_no = "No";
	const char *str_ok = "OK";
	char msg_box_str[GEMTK_MSG_BOX_STR_SIZE];
	char *dst = msg_box_str;

	memset(msg_box_str, 0, GEMTK_MSG_BOX_STR_SIZE);

	strncat(msg_box_str, "[1]", GEMTK_MSG_BOX_STR_SIZE);
	strncat(msg_box_str, "[", GEMTK_MSG_BOX_STR_SIZE);

	dst = msg_box_str + strlen(msg_box_str);

	for (i=0; i<min(len_msg,40*5); i++) {

		c = msg[i];

		if(c==0)
			break;

		if (z==40) {
			if(l==4){
				break;
			}
			z = 0;
			l++;
			*dst = (char)'|';
			dst++;
		}

		if ((c=='\r' || c=='\n') && *dst != '|') {
			if(l==4){
				break;
			}
			z = 0;
			l++;
			*dst = '|';
			dst++;
		}
		else {
			z++;
			*dst = c;
			dst++;
		}
	}
	strncat(msg_box_str, "][", GEMTK_MSG_BOX_STR_SIZE);

	if(type == GEMTK_MSG_BOX_CONFIRM){
		strncat(msg_box_str, str_yes, GEMTK_MSG_BOX_STR_SIZE);
		strncat(msg_box_str, "|", GEMTK_MSG_BOX_STR_SIZE);
		strncat(msg_box_str, str_no, GEMTK_MSG_BOX_STR_SIZE);
	} else {
		strncat(msg_box_str, str_ok, GEMTK_MSG_BOX_STR_SIZE);
	}
	strncat(msg_box_str, "]", GEMTK_MSG_BOX_STR_SIZE);

	retval = form_alert(type, msg_box_str);
	if(type == GEMTK_MSG_BOX_CONFIRM){
		if(retval != 1){
			retval = 0;
		}
	}
	return(retval);

	#undef GEMTK_MSG_BOX_STR_SIZE
}
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#ifndef GUIMSG_H_INCLUDED
#define GUIMSG_H_INCLUDED


#endif // GUIMSG_H_INCLUDED
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/*
 * Copyright 2013 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 *
 * Module Description:
 *
 * AES Object tree tools.
 *
 */

#include <assert.h>
#include "gemtk.h"

char *gemtk_obj_get_text(OBJECT * tree, short idx)
{
    static char p[]="";

    switch (tree[idx].ob_type & 0x00FF) {
    case G_BUTTON:
    case G_STRING:
    case G_TITLE:
        return( tree[idx].ob_spec.free_string);
    case G_TEXT:
    case G_BOXTEXT:
    case G_FTEXT:
    case G_FBOXTEXT:
        return (tree[idx].ob_spec.tedinfo->te_ptext);
    case G_ICON:
    case G_CICON:
        return (tree[idx].ob_spec.iconblk->ib_ptext);
        break;

    default:
        break;
    }
    return (p);
}

/*
static void set_text(OBJECT *obj, short idx, char * text, int len)
{
    char spare[255];

    if( len > 254 )
        len = 254;
    if( text != NULL ) {
        strncpy(spare, text, 254);
    } else {
        strcpy(spare, "");
    }

    set_string(obj, idx, spare);
}
*/

char gemtk_obj_set_str_safe(OBJECT * tree, short idx, const char *txt)
{
    char spare[204];
    short type = 0;
    short maxlen = 0;


    type = (tree[idx].ob_type & 0xFF);
    if (type == G_FTEXT || type == G_FBOXTEXT) {
        TEDINFO *ted = ((TEDINFO *)get_obspec(tree, idx));
        maxlen = ted->te_tmplen+1;
        if (maxlen > 200) {
            maxlen = 200;
        } else if (maxlen < 0) {
            maxlen = 0;
        }
    } else {
        assert((type == G_FTEXT) || (type == G_FBOXTEXT));
    }

    snprintf(spare, maxlen, "%s", txt);
    set_string(tree, idx, spare);

    return(0);
}

OBJECT *gemtk_obj_get_tree(int idx)
{

    OBJECT *tree;

    rsrc_gaddr(R_TREE, idx, &tree);

    return tree;
}

bool gemtk_obj_is_inside(OBJECT * tree, short obj, GRECT *area)
{
    GRECT obj_screen;
    bool ret = false;

    objc_offset(tree, obj, &obj_screen.g_x, &obj_screen.g_y);
    obj_screen.g_w = tree[obj].ob_width;
    obj_screen.g_h = tree[obj].ob_height;

    ret = RC_WITHIN(&obj_screen, area);

    return(ret);
}

GRECT * gemtk_obj_screen_rect(OBJECT * tree, short obj)
{
    static GRECT obj_screen;

    get_objframe(tree, obj, &obj_screen);

    return(&obj_screen);
}


void gemtk_obj_mouse_sprite(OBJECT *tree, int index)
{
    MFORM mform;
    int dum;

    if ((tree[index].ob_type & 0xFF) != G_ICON)
        return;

    dum = tree[index].ob_spec.iconblk->ib_char;
    mform . mf_nplanes = 1;
    mform . mf_fg = (dum>>8)&0x0F;
    mform . mf_bg = dum>>12;
    mform . mf_xhot = 0; /* to prevent the mform to "jump" on the */
    mform . mf_yhot = 0; /* screen (zebulon rules!) */

    for( dum = 0; dum<16; dum ++) {
        mform . mf_mask[dum] = tree[index].ob_spec.iconblk->ib_pmask[dum];
        mform . mf_data[dum] = tree[index].ob_spec.iconblk->ib_pdata[dum];
    }
    graf_mouse(USER_DEF, &mform);
}


/*
 * gemtk_obj_tree_copy
 *
 * Copy a complete object-tree including all substructures (optional).
 *
 * CAUTION: The object-tree *must* have the LASTOB-flag (0x20) set in
 * it's physically last member.
 *
 * BUG: Up to now tree_copy won't copy the color-icon-structure,
 * because I'm too lazy ;) Maybe I'll do that one day. If you need it
 * urgently, contact me and force me to work... Btw, this doesn't mean
 * that G_CICONs won't be copied at all, but the copied tree will
 * share the CICONBLKs with the original.
 *
 * Input:
 * tree: Pointer to tree which should be copied
 * what: Specifies what substructures should be copied, too (see the
 *       C_xxx-definitions in tree-copy.h for details)
 *
 * Output:
 * NULL: Tree couldn't be copied (due to lack of memory)
 * otherwise: Pointer to copied tree, use free to dealloc it's memory
 */
OBJECT *gemtk_obj_tree_copy(OBJECT *tree)
{
    int16_t	i, objects;
    size_t	to_malloc, size;
    OBJECT	*new_tree;
    char	*area;

    /* Calculate the number of bytes we need for the new tree */
    to_malloc = (size_t) 0;
    for (i = 0;;) {

        /* Size of the OBJECT-structure itself */
        to_malloc += sizeof(OBJECT);

        switch (tree[i].ob_type & 0xff)	{
        case G_TEXT:
        case G_BOXTEXT:
        case G_FTEXT:
        case G_FBOXTEXT:
            /* Size of a TEDINFO-structure */
            to_malloc += sizeof(TEDINFO);

            /* Sizes of the strings in the TEDINFO-structure */
            to_malloc += (size_t)tree[i].ob_spec.tedinfo->te_txtlen;
            to_malloc += (size_t)tree[i].ob_spec.tedinfo->te_txtlen;
            to_malloc += (size_t)tree[i].ob_spec.tedinfo->te_tmplen;
            break;

        case G_IMAGE:

			/* Size of the BITBLK-structure */
			to_malloc += sizeof(BITBLK);

			/* Size of the image-data in the BITBLK-structure */
			to_malloc += (size_t)((int32_t)tree[i].ob_spec.bitblk->bi_wb *
                    (int32_t)tree[i].ob_spec.bitblk->bi_hl);

            break;

        case G_USERDEF:
                /* Size of the USERBLK-structure */
                to_malloc += sizeof(USERBLK);
            break;

        case G_BUTTON:
        case G_STRING:
        case G_TITLE:
			/* Size of the string (with one null character at the end) */
			to_malloc += strlen(tree[i].ob_spec.free_string) + 1L;
            break;

        case G_ICON:
			/* Size of the ICONBLK-structure */
            to_malloc += sizeof(BITBLK);

            /* Sizes of icon-data, icon-mask and icon-text */
            to_malloc += (size_t)((int32_t)tree[i].ob_spec.iconblk->ib_wicon *
									(int32_t)tree[i].ob_spec.iconblk->ib_hicon /
									4L + 1L +
									(int32_t)strlen(tree[i].ob_spec.iconblk->ib_ptext));

            break;
        }

        /* If the size is odd, make it even */
        if ((long)to_malloc & 1)
            to_malloc++;

        /* Exit if we've reached the last object in the tree */
        if (tree[i].ob_flags & OF_LASTOB)
            break;

        i++;
    }

    objects = i + 1;

    /* If there's not enough memory left for the new tree, return NULL */
    if ((new_tree = (OBJECT *)calloc(1, to_malloc)) == NULL) {
        return(NULL);
    }

    /*
     * area contains a pointer to the area where we copy the structures to
     */
    area = (char *)((int32_t)new_tree+(int32_t)objects*(int32_t)sizeof(OBJECT));

    for (i = 0; i < objects; i++) {

        /* Copy the contents of the OBJECT-structure */
        new_tree[i] = tree[i];

        /* This was added to assure true copies of the object type */
        new_tree[i].ob_type = tree[i].ob_type;

        switch (tree[i].ob_type & 0xff) {
        case G_TEXT:
        case G_BOXTEXT:
        case G_FTEXT:
        case G_FBOXTEXT:

			/* Copy the contents of the TEDINFO-structure */
			*(TEDINFO *)area = *tree[i].ob_spec.tedinfo;
			new_tree[i].ob_spec.tedinfo = (TEDINFO *)area;
			area += sizeof(TEDINFO);

			/* Copy the strings in the TEDINFO-structure */
			strncpy(area, tree[i].ob_spec.tedinfo->te_ptext,
					tree[i].ob_spec.tedinfo->te_txtlen);
			new_tree[i].ob_spec.tedinfo->te_ptext = area;
			area += tree[i].ob_spec.tedinfo->te_txtlen;
			strncpy(area, tree[i].ob_spec.tedinfo->te_ptmplt,
					tree[i].ob_spec.tedinfo->te_tmplen);
			new_tree[i].ob_spec.tedinfo->te_ptmplt = area;
			area += tree[i].ob_spec.tedinfo->te_tmplen;
			strncpy(area, tree[i].ob_spec.tedinfo->te_pvalid,
					tree[i].ob_spec.tedinfo->te_txtlen);
			new_tree[i].ob_spec.tedinfo->te_pvalid = area;
			area += tree[i].ob_spec.tedinfo->te_txtlen;

            break;

        case G_IMAGE:

			/* Copy the contents of the BITBLK-structure */
			*(BITBLK *)area = *tree[i].ob_spec.bitblk;
			new_tree[i].ob_spec.bitblk = (BITBLK *)area;
			area += sizeof(BITBLK);

			/* Copy the image-data */
			size = (size_t)((int32_t)tree[i].ob_spec.bitblk->bi_wb *
							(int32_t)tree[i].ob_spec.bitblk->bi_hl);
			memcpy(area, tree[i].ob_spec.bitblk->bi_pdata, size);
			new_tree[i].ob_spec.bitblk->bi_pdata = (int16_t *)area;
			area += size;

            break;

        case G_USERDEF:

			/* Copy the contents of the USERBLK-structure */
			*(USERBLK *)area = *tree[i].ob_spec.userblk;
			new_tree[i].ob_spec.userblk = (USERBLK *)area;
			area += sizeof(USERBLK);

            break;

        case G_BUTTON:
        case G_STRING:
        case G_TITLE:

			/* Copy the string */
			size = strlen(tree[i].ob_spec.free_string) + 1L;
			strcpy(area, tree[i].ob_spec.free_string);
			new_tree[i].ob_spec.free_string = area;
			area += size;

            break;

        case G_ICON:

			/* Copy the contents of the ICONBLK-structure */
			*(ICONBLK *)area = *tree[i].ob_spec.iconblk;
			new_tree[i].ob_spec.iconblk = (ICONBLK *)area;
			area += sizeof(ICONBLK);

			size = (size_t)((int32_t)tree[i].ob_spec.iconblk->ib_wicon *
							(int32_t)tree[i].ob_spec.iconblk->ib_hicon /
							8L);
			/* Copy the mask-data */
			memcpy(area, tree[i].ob_spec.iconblk->ib_pmask, size);
			new_tree[i].ob_spec.iconblk->ib_pmask =	(int16_t *)area;
			area += size;

			/* Copy the icon-data */
			memcpy(area, tree[i].ob_spec.iconblk->ib_pdata, size);
			new_tree[i].ob_spec.iconblk->ib_pdata = (int16_t *)area;
			area += size;
			size = strlen(tree[i].ob_spec.iconblk->ib_ptext) + 1L;

			/* Copy the icon-string */
			strcpy(area, tree[i].ob_spec.iconblk->ib_ptext);
			new_tree[i].ob_spec.iconblk->ib_ptext = area;
			area += size;

            break;
        }

        /* Assure that area contains an even address */
        if ((int32_t)area & 1)
            area++;
    }

    return(new_tree);
}

/***
 * Create a simple OBJECT tree from a list of strings, to be used with menu_popup
 * OBJECT ownership is passed to caller.
 * Call gemtk_obj_destroy_popup_tree once the popup isn't needed anymore.
 *
 * \param items A list of string to be used as items
 * \param nitems The number of items in the list
 * \param selected The text of the selected item
 * \param horizontal Set to true to render the tree horizontally
 * \param max_width -1: autodetect width
 * \param max_heigth -1: autodetect height (set to postive value when using a vertical scrolling popup)
 * \return a pointer to the new OBJECT tree
 */
OBJECT * gemtk_obj_create_popup_tree(const char **items, int nitems,
                                     char * selected, bool horizontal,
                                     int max_width, int max_height)
{
    OBJECT * popup = NULL;
    int box_width = 0;
    int box_height = 0;
    int char_width = 10;
    int char_height = 16;
    int item_height;   // height of each item

    assert(items != NULL);

    item_height = char_height;

    /* Allocate room for n items and the root G_BOX: */
    popup = calloc(nitems+1, sizeof(OBJECT));
    assert(popup != null);

    for (int i=0; i<nitems; i++) {

        int len = strlen(items[i]);

        if (horizontal && (max_width<1)) {
            box_width += (len * char_width)+4;
        }
        else if (!horizontal){
            /* Detect max width, used for vertical rendering: */
            if(len*char_width > box_width){
                box_width = (len+2) * char_width;
            }
            //if (max_height < 1) {
                box_height += item_height;
            //}
        }
    }

    if (max_width>0){
        box_width = max_width;
    }

    if (horizontal) {
        box_height = item_height;
    }
    else if(max_height > 0){
        // TODO: validate max_height, shrink values larger than screen height
        //box_height = max_height;
    }

/*
    printf("popup height: %d, popup width: %d\n", box_height, box_width);
*/

    popup[0].ob_next = -1;	/**< object's next sibling */
    popup[0].ob_head = 1; 	/**< head of object's children */
    popup[0].ob_tail = nitems; 	/**< tail of object's children */
    popup[0].ob_type = G_BOX; 	/**< type of object */
    popup[0].ob_flags = OF_FL3DBAK;	/**< flags */
    popup[0].ob_state = OS_NORMAL;	/**< state */
    popup[0].ob_spec.index = (long) 16650496L; 	/**< object-specific data */
    popup[0].ob_x = 0; 		/**< upper left corner of object */
    popup[0].ob_y = 0; 		/**< upper left corner of object */
    popup[0].ob_width = box_width;	/**< width of obj */
    popup[0].ob_height = box_height;



    /* Add items to popup: */
    int xpos = 0, ypos = 0;

    for (int i=0; i<nitems; i++) {

        int state = OS_NORMAL;
        int flags = OF_NONE;
        int item_width;
        char * string = calloc(1, strlen(items[i])+3);

        snprintf(string, strlen(items[i])+3, "  %s", items[i]);

        if (selected != NULL) {
            if (strcmp(selected, items[i]) == 0) {
                state |= OS_CHECKED;
            }
        }

        if (i == nitems-1) {
            flags |= OF_LASTOB;
        }

        item_width = (horizontal) ? ((int)strlen(items[i])*char_width)+2 : box_width;
/*
        printf("addin popup item \"%s\" (w: %d, h: %d, flags: %x) at %d/%d\n", items[i],
               item_width, item_height, flags,
               xpos, ypos);
*/

        popup[i+1].ob_next = ((flags&OF_LASTOB) != 0) ? 0 : i+2;	/**< object's next sibling */
        popup[i+1].ob_head = -1; 	/**< head of object's children */
        popup[i+1].ob_tail = -1; 	/**< tail of object's children */
        popup[i+1].ob_type = G_STRING; 	/**< type of object */
        popup[i+1].ob_flags = flags;	/**< flags */
        popup[i+1].ob_state = state;	/**< state */
        popup[i+1].ob_spec.free_string = string; 	/**< object-specific data  */
        popup[i+1].ob_x = xpos; 		/**< upper left corner of object */
        popup[i+1].ob_y = ypos; 		/**< upper left corner of object */
        popup[i+1].ob_width = item_width;	/**< width of obj */
        popup[i+1].ob_height = item_height;

        if (horizontal) {
            xpos += item_width;
        }
        else {
            ypos += item_height;
        }

    }

    return(popup);
}

/***
 * Free memory of an OBJECT tree created with gemtk_obj_create_popup_tree.
 *
 * \param popup The tree to destroy
 */
void gemtk_obj_destroy_popup_tree(OBJECT * popup)
{
    int i=0;

    while (1) {
        if (popup[i].ob_type == G_STRING) {
            free(popup[i+1].ob_spec.free_string);
        }
        if((popup[i].ob_flags & OF_LASTOB) != OF_LASTOB){
            break;
        }
        i++;
    }

    free(popup);
}
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#ifndef GEMTK_OBJC_H
#define GEMTK_OBJC_H



#endif // GEMTK_OBJC_H
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/*
 * Copyright 2011 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdbool.h>
#define WITH_RECT
#include "gemtk.h"
#undef WITH_RECT

void redraw_slots_init(struct s_redrw_slots * slots, short size)
{
    // TODO: allocate slots dynamically!
	slots->size = MIN( MAX_REDRW_SLOTS , size);
	slots->areas_used = 0;
}

void redraw_slots_free(struct s_redrw_slots * slots)
{
    // TOOD: free areas...
}


static inline bool rect_intersect( struct rect * box1, struct rect * box2 )
{
	if (box2->x1 < box1->x0)
 	       return false;

	if (box2->y1 < box1->y0)
        	return false;

	if (box2->x0 > box1->x1)
        	return false;

	if (box2->y0 > box1->y1)
        	return false;

	return true;
}


void redraw_slot_schedule_grect(struct s_redrw_slots * slots, GRECT *area,
                                bool force)
{
    redraw_slot_schedule(slots, area->g_x, area->g_y,
                         area->g_x + area->g_w, area->g_y + area->g_h, force);
}

/*
	schedule redraw coords.
*/
void redraw_slot_schedule(struct s_redrw_slots * slots, short x0, short y0,
                          short x1, short y1, bool force)
{
	int i = 0;
	struct rect area;

	area.x0 = x0;
	area.y0 = y0;
	area.x1 = x1;
	area.y1 = y1;

    if (force == false) {
        for (i=0; i<slots->areas_used; i++) {
            if (slots->areas[i].x0 <= x0
                && slots->areas[i].x1 >= x1
                && slots->areas[i].y0 <= y0
                && slots->areas[i].y1 >= y1) {
                /* the area is already queued for redraw */
                return;
            } else {
                if (rect_intersect(&slots->areas[i], &area )) {
                    slots->areas[i].x0 = MIN(slots->areas[i].x0, x0);
                    slots->areas[i].y0 = MIN(slots->areas[i].y0, y0);
                    slots->areas[i].x1 = MAX(slots->areas[i].x1, x1);
                    slots->areas[i].y1 = MAX(slots->areas[i].y1, y1);
                    return;
                }
            }
        }
	}

	if (slots->areas_used < slots->size) {
		slots->areas[slots->areas_used].x0 = x0;
		slots->areas[slots->areas_used].x1 = x1;
		slots->areas[slots->areas_used].y0 = y0;
		slots->areas[slots->areas_used].y1 = y1;
		slots->areas_used++;
	} else {
		/*
			we are out of available slots, merge box with last slot
			this is dumb... but also a very rare case.
		*/
		slots->areas[slots->size-1].x0 = MIN(slots->areas[i].x0, x0);
		slots->areas[slots->size-1].y0 = MIN(slots->areas[i].y0, y0);
		slots->areas[slots->size-1].x1 = MAX(slots->areas[i].x1, x1);
		slots->areas[slots->size-1].y1 = MAX(slots->areas[i].y1, y1);
	}
done:
	return;
}

void redraw_slots_remove_area(struct s_redrw_slots * slots, int i)
{
    int x;
    for(x = i+1; i<slots->areas_used; x++){
        slots->areas[x-1] = slots->areas[x];
    }
    slots->areas_used--;
}
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/*
 * Copyright 2012 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */


#ifndef ATARI_REDRAW_SLOTS_H
#define ATARI_REDRAW_SLOTS_H

#include <mt_gem.h>

#endif
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/*
 * Copyright 2013 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdlib.h>
#include <stdint.h>
#include <stdbool.h>
#include <mt_gem.h>
#include "gemtk.h"

/* -------------------------------------------------------------------------- */
/* GEM Utillity functions:                                                    */
/* -------------------------------------------------------------------------- */

unsigned short _systype_v;
unsigned short _systype (void)
{
    int32_t * cptr = NULL;
    _systype_v = SYS_TOS;

    cptr = (int32_t *)Setexc(0x0168, -1L);
    if (cptr == NULL ) {
        return _systype_v;   /* stone old TOS without any cookie support */
    }
    while (*cptr) {
        if (*cptr == C_MgMc || *cptr == C_MgMx ) {
            _systype_v = (_systype_v & ~0xF) | SYS_MAGIC;
        } else if (*cptr == C_MiNT ) {
            _systype_v = (_systype_v & ~0xF) | SYS_MINT;
        } else if (*cptr == C_Gnva /* Gnva */ ) {
            _systype_v |= SYS_GENEVA;
        } else if (*cptr == C_nAES /* nAES */ ) {
            _systype_v |= SYS_NAES;
        }
        cptr += 2;
    }
    if (_systype_v & SYS_MINT) { /* check for XaAES */
        short out = 0, u;
        if (wind_get (0, (((short)'X') <<8)|'A', &out, &u,&u,&u) && out) {
            _systype_v |= SYS_XAAES;
        }
    }
    return _systype_v;
}

bool gemtk_rc_intersect_ro(GRECT *a, GRECT *b)
{
    GRECT r1, r2;

    r1 = *a;
    r2 = *b;

    return((bool)rc_intersect(&r1, &r2));
}


typedef struct {
    char *unshift;
    char *shift;
    char *capslock;
} KEYTAB;

int gemtk_keybd2ascii( int keybd, int shift)
{

    KEYTAB *key;
    key = (KEYTAB *)Keytbl( (char*)-1, (char*)-1, (char*)-1);
    return (shift)?key->shift[keybd>>8]:key->unshift[keybd>>8];
}


void gemtk_clip_grect(VdiHdl vh, GRECT *rect)
{
	PXY pxy[2];

	pxy[0].p_x = rect->g_x;
	pxy[0].p_y = rect->g_y;
	pxy[1].p_x = pxy[0].p_x + rect->g_w - 1;
	pxy[1].p_y = pxy[0].p_y + rect->g_h - 1;

	vs_clip_pxy(vh, pxy);
}

/** Send an Message to a GUIWIN using AES message pipe
* \param win the GUIWIN which shall receive the message
* \param msg_type the WM_ message definition
* \param a the 4th parameter to appl_write
* \param b the 5th parameter to appl_write
* \param c the 6th parameter to appl_write
* \param d the 7th parameter to appl_write
*/
void gemtk_send_msg(short msg_type, short data2, short data3, short data4,
                     short data5, short data6, short data7)
{
    short msg[8];

    msg[0] = msg_type;
    msg[1] = gl_apid;
    msg[2] = data2;
    msg[3] = data3;
    msg[4] = data4;
    msg[5] = data5;
    msg[6] = data6;
    msg[7] = data7;

    appl_write(gl_apid, 16, &msg);
}


void gemtk_wind_get_str(short aes_handle, short mode, char *str, int len)
{

    // TODO: remove or implement function

	if(len>255) {
		len = 255;
	}

	memset(str, 0, len);
	return;
	/*

	wind_get(aes_handle, mode, (short)(((unsigned long)tmp_str)>>16),
			(short)(((unsigned long)tmp_str) & 0xffff), 0, 0);

	strncpy(str, tmp_str, len);
	*/
}
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#ifndef UTILS_H_INCLUDED
#define UTILS_H_INCLUDED


#endif // UTILS_H_INCLUDED
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#include <limits.h>
#include <unistd.h>
#include <stdbool.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <assert.h>
#include <gem.h>

#include "vaproto.h"
#include "gemtk.h"

#ifndef NDEBUG
# define DEBUG_PRINT(x) 	printf x
#else
# define DEBUG_PRINT(x)
#endif


/* Global memory, at least 1024 bytes large: */
static char *va_helpbuf;

/* Desktop's AES ID: */
static short av_shell_id     = -1;

/* What AV commands can desktop do? */
static short av_shell_status = 0;

/* The application name used for AV/VA messages: */
static const char * av_clientname = "gemtk_av_app";


static short get_avserver(void)
{
	short        ret    = -100;
	const char * av_env = getenv("AVSERVER");
	if (av_env) {
		char av_envname[9];
		strncpy(av_envname,av_env, 8);
		av_envname[8] = '\0';
		while (strlen (av_envname) < 8) {
			strcat(av_envname, " ");
		}
		ret = appl_find (av_envname);
	}
	return ret;
}

/**
 * initialitze the AV client API
 * \param appname Name of the application passed to menu_register()
 * \return returns 1 on success, otherwise an negative error code.
 *
 */
int gemtk_av_init(const char *appname)
{
    short mode = 0x0003     /* prefer TT ram    */
                | 0x0020;   /* global accesible */

    if(av_shell_id != -1) {
        /* Already initialized */
        return(1);
    }

    va_helpbuf = (char*)Mxalloc(1024, mode);

    if(va_helpbuf == NULL){
        gemtk_msg_box_show(GEMTK_MSG_BOX_ALERT, "Could not allocate AV memory!");
        return(-1);
    }

    if(appname != NULL){
        av_clientname = appname;
    }

    av_shell_id = get_avserver();
    DEBUG_PRINT(("AV Server ID: %d", av_shell_id));

	gemtk_av_send(AV_PROTOKOLL, NULL, NULL);

    va_helpbuf[0] = '\0';
}

void gemtk_av_exit(void)
{
    if(av_shell_id == -1) {
        /* Nothing to do */
        return;
    }

    if (av_shell_status & AA_EXIT) {
        /* AV server knows AV_EXIT */
		gemtk_av_send(AV_EXIT, NULL, NULL);
	}

    if(va_helpbuf != NULL){
        free(va_helpbuf);
        va_helpbuf = NULL;
    }

    av_shell_id = -1;

}

bool gemtk_av_send (short message, const char * data1, const char * data2)
{
	short msg[8];
	short to_ap_id = av_shell_id;

	/* - 100 to ap id would be no AV server */
	if (to_ap_id == -100){
	    return false;
	}

	msg[0] = message;
	msg[1] = gl_apid;
	msg[7] = msg[6] = msg[5] = msg[4] = msg[3] = msg[2] = 0;

	switch (message)
	{
		case AV_EXIT:
			msg[3] = gl_apid;
			break;
		case AV_PROTOKOLL:
			msg[3] = VV_START | VV_ACC_QUOTING;
			*(char **)(msg+6) = strcpy (va_helpbuf, av_clientname);
			break;
		case AV_STARTPROG:
            DEBUG_PRINT(("AV_STARTPROG: %s (%s)\n", data1, data2));
			*(char **)(msg+3) = strcpy(va_helpbuf, data1);
			*(char **)(msg+5) = strcpy(va_helpbuf, data2);
			break;
		case AV_VIEW:
            DEBUG_PRINT(("AV_VIEW: %s (%d)\n", data1, (short)data2));
			*(char **)(msg+3) = strcpy(va_helpbuf, data1);
			msg[5] = (short)data2;
			break;
        default:
			return false; /* not supported */
	}

	return (appl_write (to_ap_id, 16, msg) > 0);
}

bool gemtk_av_dispatch (short msg[8])
{

    if(av_shell_id == -1)
        return(false);

	switch (msg[0]) {
		case VA_PROTOSTATUS :
            DEBUG_PRINT(("AV STATUS: %d for %d\n", msg[3], msg[1]));
			if (msg[1] == av_shell_id) {
				av_shell_status = msg[3];
				if(av_shell_status & AA_STARTPROG){
                    printf(" AA_STARTPROG\n");
				}
			}
			break;

        default:
            DEBUG_PRINT(("Unknown AV message: %d", msg[0]));
            break;
    }

	return(true);
}
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#ifndef VAPROTO_H_INCLUDED
#define VAPROTO_H_INCLUDED


#define VAPRO 1

/* AES-Messages */

typedef enum
{
	AV_PROTOKOLL      = 0x4700,
	VA_PROTOSTATUS    = 0x4701,
	AV_GETSTATUS      = 0x4703,
	AV_STATUS         = 0x4704,
	VA_SETSTATUS      = 0x4705,
	AV_SENDKEY        = 0x4710,
	VA_START          = 0x4711,
	AV_ASKFILEFONT    = 0x4712,
	VA_FILEFONT       = 0x4713,
	AV_ASKCONFONT     = 0x4714,
	VA_CONFONT        = 0x4715,
	AV_ASKOBJECT      = 0x4716,
	VA_OBJECT         = 0x4717,
	AV_OPENCONSOLE    = 0x4718,
	VA_CONSOLEOPEN    = 0x4719,
	AV_OPENWIND       = 0x4720,
	VA_WINDOPEN       = 0x4721,
	AV_STARTPROG      = 0x4722,
	VA_PROGSTART      = 0x4723,
	AV_ACCWINDOPEN    = 0x4724,
	VA_DRAGACCWIND    = 0x4725,
	AV_ACCWINDCLOSED  = 0x4726,

	AV_COPY_DRAGGED   = 0x4728,
	VA_COPY_COMPLETE  = 0x4729,
	AV_PATH_UPDATE    = 0x4730,
	AV_WHAT_IZIT      = 0x4732,
	VA_THAT_IZIT      = 0x4733,
	AV_DRAG_ON_WINDOW = 0x4734,
	VA_DRAG_COMPLETE  = 0x4735,
	AV_EXIT           = 0x4736,
	AV_STARTED        = 0x4738,
	VA_FONTCHANGED    = 0x4739,
	AV_XWIND          = 0x4740,
	VA_XOPEN          = 0x4741,

/* Neue Messages seit dem 26.06.1995 */

	AV_VIEW           = 0x4751,
	VA_VIEWED         = 0x4752,
	AV_FILEINFO       = 0x4753,
	VA_FILECHANGED    = 0x4754,
	AV_COPYFILE       = 0x4755,
	VA_FILECOPIED     = 0x4756,
	AV_DELFILE        = 0x4757,
	VA_FILEDELETED    = 0x4758,
	AV_SETWINDPOS     = 0x4759,
	VA_PATH_UPDATE    = 0x4760,
	VA_HIGH							/* HR please always do this! */
} AV_VA;


/* Objekttypen f�r VA_THAT_IZIT */

enum
{
	VA_OB_UNKNOWN,
	VA_OB_TRASHCAN,
	VA_OB_SHREDDER,
	VA_OB_CLIPBOARD,
	VA_OB_FILE,
	VA_OB_FOLDER,
	VA_OB_DRIVE,
	VA_OB_WINDOW,
	VA_OB_NOTEPAD,
	VA_OB_NOTE
};

typedef enum
{
	VV_SETSTATUS = 0x0001,
	VV_START     = 0x0002,
	VV_STARTED   = 0x0004,
	VV_FONTCHANGED = 0x0008,
	VV_ACC_QUOTING = 0x0010,
	VV_PATH_UPDATE = 0x0020
} av_va_give;

typedef enum
{										/* mp[3]: */
	AA_SENDKEY     = 0x0001,				/* b0: MAGXDESK, THING */
	AA_ASKFILEFONT = 0x0002,				/* b1:           THING */
	AA_ASKCONFONT  = 0x0004,				/* b2:           THING */
	AA_ASKOBJECT   = 0x0008,
	AA_OPENWIND    = 0x0010,				/* b4: MAGXDESK, THING */
	AA_STARTPROG   = 0x0020,				/* b5: MAGXDESK, THING */
	AA_ACCWIND     = 0x0040,				/* b6:           THING */
	AA_STATUS      = 0x0080,				/* b7:           THING */
	AA_COPY_DRAGGED= 0x0100,				/* b8:           THING */
	AA_DRAG_ON_WINDOW=0x0200,				/* b9: MAGXDESK, THING */
	AA_EXIT        = 0x0400,				/* b10: MAGXDESK, THING */
	AA_XWIND       = 0x0800,				/* b11: MAGXDESK, THING */
	AA_FONTCHANGED = 0x1000,				/* b2:            THING */
	AA_STARTED     = 0x2000,				/* b13: MAGXDESK, THING */
	AA_SRV_QUOTING = 0x4000,				/* b14:           THING */
	AA_FILE        = 0x8000,				/* b15:           THING */
										/* mp[4]:          THING */
	AA_COPY        = 0x0001,
	AA_DELETE      = 0x0002,
	AA_VIEW        = 0x0004,
	AA_SETWINDPOS  = 0x0008,
	AA_COPYFILELINK= 0x0010,
	AA_SENDCLICK   = 0x0020
} av_va_have;

/* Makros zum Testen auf Quoting */

#define VA_ACC_QUOTING(a)    ((a) & VV_ACC_QUOTING)
#define VA_SERVER_QUOTING(a) ((a) & AA_SRV_QUOTING)

#endif // VAPROTO_H_INCLUDED







netsurf-vince/pdf/frontends/atari/gui.c

/*
 * Copyright 2010 <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 *
 * Provides all the mandatory functions prefixed with gui_ for atari
 */

#include <sys/types.h>
#include <sys/stat.h>
#include <unistd.h>

#include "utils/log.h"
#include "utils/messages.h"
#include "utils/corestrings.h"
#include "utils/nsoption.h"
#include "netsurf/browser_window.h"
#include "netsurf/layout.h"
#include "netsurf/window.h"
#include "netsurf/clipboard.h"
#include "netsurf/fetch.h"
#include "netsurf/misc.h"
#include "netsurf/netsurf.h"
#include "netsurf/content.h"
#include "netsurf/cookie_db.h"
#include "netsurf/url_db.h"
#include "netsurf/plotters.h"
#include "content/backing_store.h"

#include "atari/gemtk/gemtk.h"
#include "atari/gui.h"
#include "atari/misc.h"
#include "atari/findfile.h"
#include "atari/schedule.h"
#include "atari/rootwin.h"
#include "atari/statusbar.h"
#include "atari/toolbar.h"
#include "atari/hotlist.h"
#include "atari/cookies.h"
#include "atari/history.h"
#include "atari/encoding.h"
#include "atari/res/netsurf.rsh"
#include "atari/plot/plot.h"
#include "atari/clipboard.h"
#include "atari/osspec.h"
#include "atari/search.h"
#include "atari/deskmenu.h"
#include "atari/download.h"
#include "atari/file.h"
#include "atari/filetype.h"
#include "atari/bitmap.h"
#include "atari/font.h"
#include "cflib.h"

static bool atari_quit = false;

struct gui_window *input_window = NULL;
struct gui_window *window_list = NULL;
void *h_gem_rsrc;
long next_poll;
bool rendering = false;
GRECT desk_area;

/* Comandline / Options: */
int option_window_width;
int option_window_height;
int option_window_x;
int option_window_y;

/* Defaults to option_homepage_url, commandline options overwrites that value */
const char *option_homepage_url;

/* path to choices file: */
char options[PATH_MAX];

EVMULT_IN aes_event_in = {
    .emi_flags = MU_MESAG | MU_TIMER | MU_KEYBD | MU_BUTTON | MU_M1,
    .emi_bclicks = 258,
    .emi_bmask = 3,
    .emi_bstate = 0,
    .emi_m1leave = MO_ENTER,
    .emi_m1 = {0,0,0,0},
    .emi_m2leave = 0,
    .emi_m2 = {0,0,0,0},
    .emi_tlow = 0,
    .emi_thigh = 0
};
EVMULT_OUT aes_event_out;
short aes_msg_out[8];

bool gui_window_get_scroll(struct gui_window *w, int *sx, int *sy);
static nserror gui_window_set_url(struct gui_window *w, nsurl *url);

/**
 * Core atari event processing.
 */
static void atari_poll(void)
{

    struct gui_window *tmp;
    short mx, my, dummy;

    aes_event_in.emi_tlow = schedule_run();

    if(rendering){
	aes_event_in.emi_tlow = nsoption_int(atari_gui_poll_timeout);
    }

    if(aes_event_in.emi_tlow < 0) {
	aes_event_in.emi_tlow = 10000;
	printf("long poll!\n");
    }

    if(input_window && input_window->root->redraw_slots.areas_used > 0) {
	window_process_redraws(input_window->root);
    }


    graf_mkstate(&mx, &my, &dummy, &dummy);
    aes_event_in.emi_m1.g_x = mx;
    aes_event_in.emi_m1.g_y = my;
    evnt_multi_fast(&aes_event_in, aes_msg_out, &aes_event_out);
    if(gemtk_wm_dispatch_event(&aes_event_in, &aes_event_out, aes_msg_out) == 0) {
	if( (aes_event_out.emo_events & MU_MESAG) != 0 ) {
	    NSLOG(netsurf, INFO, "WM: %d\n", aes_msg_out[0]);
	    switch(aes_msg_out[0]) {

	    case MN_SELECTED:
		NSLOG(netsurf, INFO, "Menu Item: %d\n", aes_msg_out[4]);
		deskmenu_dispatch_item(aes_msg_out[3], aes_msg_out[4]);
		break;

	    case AP_TERM:
		atari_quit = true;
		break;
	    default:
		break;
	    }
	}
	if((aes_event_out.emo_events & MU_KEYBD) != 0) {
	    uint16_t nkc = gem_to_norm( (short)aes_event_out.emo_kmeta,
					(short)aes_event_out.emo_kreturn);
	    deskmenu_dispatch_keypress(aes_event_out.emo_kreturn,
				       aes_event_out.emo_kmeta, nkc);
	}
    }

    tmp = window_list;
    while(tmp){
	if(tmp->root->redraw_slots.areas_used > 0){
	    window_process_redraws(tmp->root);
	}
	tmp = tmp->next;
    }

    /** @todo implement generic treeview redraw function. */
    /** @todo rename hl to atari_hotlist or create getter for it... */

    atari_treeview_flush_redraws();
}

/**
 * Create and open a gui window for a browsing context.
 *
 * \param bw		bw to create gui_window for
 * \param existing	an existing gui_window, may be NULL
 * \param flags		flags for gui window creation
 * \return gui window, or NULL on error
 *
 * If GW_CREATE_CLONE flag is set existing is non-NULL.
 *
 * The created gui_window must include a reference to the browser
 * window passed in the bw param.
 */
static struct gui_window *
gui_window_create(struct browser_window *bw,
		  struct gui_window *existing,
		  gui_window_create_flags flags)
{
    struct gui_window *gw=NULL;
    NSLOG(netsurf, INFO, "gw: %p, BW: %p, existing %p, flags: %d\n", gw, bw,
          existing, (int)flags);

    gw = calloc(1, sizeof(struct gui_window));
    if (gw == NULL)
	return NULL;

    NSLOG(netsurf, INFO, "new window: %p, bw: %p\n", gw, bw);
    window_create(gw, bw, existing, WIDGET_STATUSBAR|WIDGET_TOOLBAR|WIDGET_RESIZE\
		  |WIDGET_SCROLL);
    if (gw->root->win) {
	GRECT pos = {
	    option_window_x, option_window_y,
	    option_window_width, option_window_height
	};
	gui_window_set_url(gw, corestring_nsurl_about_blank);
	gui_window_set_pointer(gw, BROWSER_POINTER_DEFAULT);
	gui_set_input_gui_window(gw);
	window_open(gw->root, gw, pos);
    }

    /* add the window to the window list: */
    if( window_list == NULL ) {
	window_list = gw;
	gw->next = NULL;
	gw->prev = NULL;
    } else {
	struct gui_window * tmp = window_list;
	while( tmp->next != NULL ) {
	    tmp = tmp->next;
	}
	tmp->next = gw;
	gw->prev = tmp;
	gw->next = NULL;
    }

    /* Loose focus: */
    window_set_focus(gw->root, WIDGET_NONE, NULL );

    /* trigger on-focus event (select all text): */
    window_set_focus(gw->root, URL_WIDGET, NULL);

    /* delete selection: */
    toolbar_key_input(gw->root->toolbar, NK_DEL);

    return( gw );

}

/**
 * Destroy previously created gui window
 *
 * \param gw The gui window to destroy.
 */
void gui_window_destroy(struct gui_window *gw)
{
    if (gw == NULL)
	return;

    NSLOG(netsurf, INFO, "%s\n", __FUNCTION__);

    if (input_window == gw) {
	gui_set_input_gui_window(NULL);
    }

    nsatari_search_session_destroy(gw->search);
    free(gw->browser);
    free(gw->status);
    free(gw->title);
    free(gw->url);

    /* unlink the window: */
    if(gw->prev != NULL ) {
	gw->prev->next = gw->next;
    } else {
	window_list = gw->next;
    }
    if( gw->next != NULL ) {
	gw->next->prev = gw->prev;
    }

    window_unref_gui_window(gw->root, gw);

    free(gw);
    gw = NULL;

    if(input_window == NULL) {
	gw = window_list;
	while( gw != NULL ) {
	    if(gw->root) {
		gui_set_input_gui_window(gw);
		break;
	    }
	    gw = gw->next;
	}
    }
}

/**
 * Find the current dimensions of a atari browser window content area.
 *
 * \param gw The gui window to measure content area of.
 * \param width receives width of window
 * \param height receives height of window
 * \return NSERROR_OK on sucess and width and height updated
 *          else error code.
 */
static nserror
gui_window_get_dimensions(struct gui_window *gw, int *width, int *height)
{
    GRECT rect;
    window_get_grect(gw->root, BROWSER_AREA_CONTENT, &rect);
    *width = rect.g_w;
    *height = rect.g_h;

    return NSERROR_OK;
}

/**
 * Set the title of a window.
 *
 * \param  gw	  window to update
 * \param  title  new window title
 */
static void gui_window_set_title(struct gui_window *gw, const char *title)
{
    if (gw == NULL)
	return;

    if (gw->root) {

	int l;
	char * conv;
	l = strlen(title)+1;
	if (utf8_to_local_encoding(title, l-1, &conv) == NSERROR_OK ) {
	    l = MIN((uint32_t)atari_sysinfo.aes_max_win_title_len, strlen(conv));
	    if(gw->title == NULL)
		gw->title = malloc(l);
	    else
		gw->title = realloc(gw->title, l);

	    strncpy(gw->title, conv, l);
	    free( conv );
	} else {
	    l = MIN((size_t)atari_sysinfo.aes_max_win_title_len, strlen(title));
	    if(gw->title == NULL)
		gw->title = malloc(l);
	    else
		gw->title = realloc(gw->title, l);
	    strncpy(gw->title, title, l);
	}
	gw->title[l] = 0;
	if(input_window == gw)
	    window_set_title(gw->root, gw->title);
    }
}

/* exported interface documented in atari/gui.h */
void atari_window_set_status(struct gui_window *w, const char *text)
{
    int l;
    if (w == NULL || text == NULL)
	return;

    assert(w->root);

    l = strlen(text)+1;
    if(w->status == NULL)
	w->status = malloc(l);
    else
	w->status = realloc(w->status, l);

    strncpy(w->status, text, l);
    w->status[l] = 0;

    if(input_window == w)
	window_set_stauts(w->root, (char*)text);
}


/**
 * Invalidates an area of an atari browser window
 *
 * \param gw gui_window
 * \param rect area to redraw or NULL for the entire window area
 * \return NSERROR_OK on success or appropriate error code
 */
static nserror
atari_window_invalidate_area(struct gui_window *gw,
			     const struct rect *rect)
{
    GRECT area;

    if (gw == NULL) {
	return NSERROR_BAD_PARAMETER;
    }

    window_get_grect(gw->root, BROWSER_AREA_CONTENT, &area);

    if (rect != NULL) {
	    struct gemtk_wm_scroll_info_s *slid;

	    slid = gemtk_wm_get_scroll_info(gw->root->win);

	    area.g_x += rect->x0 - (slid->x_pos * slid->x_unit_px);
	    area.g_y += rect->y0 - (slid->y_pos * slid->y_unit_px);
	    area.g_w = rect->x1 - rect->x0;
	    area.g_h = rect->y1 - rect->y0;
    }

    //dbg_grect("update box", &area);
    window_schedule_redraw_grect(gw->root, &area);

    return NSERROR_OK;
}

bool gui_window_get_scroll(struct gui_window *w, int *sx, int *sy)
{
    if (w == NULL)
	return false;

    window_get_scroll(w->root, sx, sy);

    return( true );
}

/**
 * Set the scroll position of a atari browser window.
 *
 * Scrolls the viewport to ensure the specified rectangle of the
 *   content is shown. The atari implementation scrolls the contents so
 *   the specified point in the content is at the top of the viewport.
 *
 * \param gw gui window to scroll
 * \param rect The rectangle to ensure is shown.
 * \return NSERROR_OK on success or apropriate error code.
 */
static nserror
gui_window_set_scroll(struct gui_window *gw, const struct rect *rect)
{
    if ((gw == NULL) ||
	(gw->browser->bw == NULL) ||
	(!browser_window_has_content(gw->browser->bw))) {
	return NSERROR_BAD_PARAMETER;
    }

    NSLOG(netsurf, INFO, "scroll (gui_window: %p) %d, %d\n", gw, rect->x0,
          rect->y0);
    window_scroll_by(gw->root, rect->x0, rect->y0);

    return NSERROR_OK;
}

/**
 * Update the extent of the inside of a browser window to that of the
 * current content.
 *
 * It seems this method is called when content size got adjusted, so
 * that we can adjust scroll info. We also have to call it when tab
 * change occurs.
 *
 * \param gw gui_window to update the extent of
 */
static void gui_window_update_extent(struct gui_window *gw)
{

    if(browser_window_has_content(gw->browser->bw)) {
	/** @todo store content size. */
	if(window_get_active_gui_window(gw->root) == gw) {
	    int width, height;
	    GRECT area;
	    browser_window_get_extents(gw->browser->bw, false, &width, &height);
	    window_set_content_size(gw->root, width, height);
	    window_update_back_forward(gw->root);
	    window_get_grect(gw->root, BROWSER_AREA_CONTENT, &area);
	    window_schedule_redraw_grect(gw->root, &area);
	}
    }
}


/**
 * set the pointer shape
 */
void gui_window_set_pointer(struct gui_window *gw, gui_pointer_shape shape)
{
    if (gw == NULL)
	return;

    switch (shape) {
    case GUI_POINTER_POINT: /* link */
	gw->cursor = &gem_cursors.hand;
	break;

    case GUI_POINTER_MENU:
	gw->cursor = &gem_cursors.menu;
	break;

    case GUI_POINTER_CARET: /* input */
	gw->cursor = &gem_cursors.ibeam;
	break;

    case GUI_POINTER_CROSS:
	gw->cursor = &gem_cursors.cross;
	break;

    case GUI_POINTER_MOVE:
	gw->cursor = &gem_cursors.sizeall;
	break;

    case GUI_POINTER_RIGHT:
    case GUI_POINTER_LEFT:
	gw->cursor = &gem_cursors.sizewe;
	break;

    case GUI_POINTER_UP:
    case GUI_POINTER_DOWN:
	gw->cursor = &gem_cursors.sizens;
	break;

    case GUI_POINTER_RU:
    case GUI_POINTER_LD:
	gw->cursor = &gem_cursors.sizenesw;
	break;

    case GUI_POINTER_RD:
    case GUI_POINTER_LU:
	gw->cursor = &gem_cursors.sizenwse;
	break;

    case GUI_POINTER_WAIT:
	gw->cursor = &gem_cursors.wait;
	break;

    case GUI_POINTER_PROGRESS:
	gw->cursor = &gem_cursors.appstarting;
	break;

    case GUI_POINTER_NO_DROP:
	gw->cursor = &gem_cursors.nodrop;
	break;

    case GUI_POINTER_NOT_ALLOWED:
	gw->cursor = &gem_cursors.deny;
	break;

    case GUI_POINTER_HELP:
	gw->cursor = &gem_cursors.help;
	break;

    default:
	gw->cursor = &gem_cursors.arrow;
	break;
    }

    if (input_window == gw) {
	gem_set_cursor(gw->cursor);
    }
}


static nserror gui_window_set_url(struct gui_window *w, nsurl *url)
{
    int l;

    if (w == NULL)
	return NSERROR_OK;

    l = strlen(nsurl_access(url))+1;

    if (w->url == NULL) {
	w->url = malloc(l);
    } else {
	w->url = realloc(w->url, l);
    }
    strncpy(w->url, nsurl_access(url), l);
    w->url[l] = 0;
    if(input_window == w->root->active_gui_window) {
        toolbar_set_url(w->root->toolbar, nsurl_access(url));
    }

    return NSERROR_OK;
}

char * gui_window_get_url(struct gui_window *gw)
{
    if (gw == NULL) {
	return(NULL);
    }
    return(gw->url);
}

char * gui_window_get_title(struct gui_window *gw)
{
    if (gw == NULL) {
	return(NULL);
    }
    return(gw->title);
}

static void throbber_advance( void * data )
{

    struct gui_window * gw = (struct gui_window *)data;

    if (gw->root == NULL)
	return;
    if (gw->root->toolbar == NULL)
	return;

    if (gw->root->toolbar->throbber.running == false)
	return;

    toolbar_throbber_progress(gw->root->toolbar);
    atari_schedule(1000, throbber_advance, gw );
}

static void gui_window_start_throbber(struct gui_window *w)
{
    if (w == NULL)
	return;

    toolbar_set_throbber_state(w->root->toolbar, true);
    atari_schedule(1000, throbber_advance, w );
    rendering = true;
}

static void gui_window_stop_throbber(struct gui_window *w)
{
    if (w == NULL)
	return;
    if (w->root->toolbar->throbber.running == false)
	return;

    atari_schedule(-1, throbber_advance, w);

    toolbar_set_throbber_state(w->root->toolbar, false);

    rendering = false;
}

/**
 * Place caret in window
 */
static void
gui_window_place_caret(struct gui_window *w, int x, int y, int height,
		       const struct rect *clip)
{
    window_place_caret(w->root, 1, x, y, height, NULL);
    w->root->caret.state |= CARET_STATE_ENABLED;
    return;
}


/**
 * clear window caret
 */
static void
gui_window_remove_caret(struct gui_window *w)
{
    if (w == NULL)
	return;

    if ((w->root->caret.state & CARET_STATE_ENABLED) != 0) {
	//printf("gw hide caret\n");
	window_place_caret(w->root, 0, -1, -1, -1, NULL);
	w->root->caret.state &= ~CARET_STATE_ENABLED;
    }
    return;
}

/**
 * Set a favicon for a gui window.
 *
 * \param g window to update.
 * \param icon handle to object to use as icon.
 */
static void
gui_window_set_icon(struct gui_window *g, struct hlcache_handle *icon)
{
    struct bitmap *bmp_icon;

    bmp_icon = (icon != NULL) ? content_get_bitmap(icon) : NULL;
    g->icon = bmp_icon;
    if(input_window == g) {
	window_set_icon(g->root, bmp_icon);
    }
}

static void gui_window_new_content(struct gui_window *w)
{
    struct gemtk_wm_scroll_info_s *slid = gemtk_wm_get_scroll_info(w->root->win);
    slid->x_pos = 0;
    slid->y_pos = 0;
    gemtk_wm_update_slider(w->root->win, GEMTK_WM_VH_SLIDER);
    atari_window_invalidate_area(w, NULL);
}


/**
 * Core asks front end for clipboard contents.
 *
 * \param  buffer  UTF-8 text, allocated by front end, ownership yeilded to core
 * \param  length  Byte length of UTF-8 text in buffer
 */
static void gui_get_clipboard(char **buffer, size_t *length)
{
    char *clip;

    *length = 0;
    *buffer = 0;

    clip = scrap_txt_read();

    if(clip == NULL) {
	return;
    } else {

	// clipboard is in atari encoding, convert it to utf8:

	size_t clip_len;
	char *utf8 = NULL;

	clip_len = strlen(clip);
	if (clip_len > 0) {
	    nserror ret;
	    ret = utf8_to_local_encoding(clip, clip_len, &utf8);
	    if (ret == NSERROR_OK && utf8 != NULL) {
		*buffer = utf8;
		*length = strlen(utf8);
	    } else {
		assert(ret == NSERROR_OK && utf8 != NULL);
	    }
	}

	free(clip);
    }
}

/**
 * Core tells front end to put given text in clipboard
 *
 * \param  buffer    UTF-8 text, owned by core
 * \param  length    Byte length of UTF-8 text in buffer
 * \param  styles    Array of styles given to text runs, owned by core, or NULL
 * \param  n_styles  Number of text run styles in array
 */
static void gui_set_clipboard(const char *buffer, size_t length,
			      nsclipboard_styles styles[], int n_styles)
{
    if (length > 0 && buffer != NULL) {

	// convert utf8 input to atari encoding:

	nserror ret;
	char *clip = NULL;

	ret = utf8_to_local_encoding(buffer,length, &clip);
	if (ret == NSERROR_OK) {
	    scrap_txt_write(clip);
	} else {
	    assert(ret == NSERROR_OK);
	}
	free(clip);
    }
}

void gui_set_input_gui_window(struct gui_window *gw)
{
    NSLOG(netsurf, INFO, "Setting input window from: %p to %p\n",
          input_window, gw);
    input_window = gw;
}

struct gui_window * gui_get_input_window(void)
{
    return(input_window);
}

static void gui_quit(void)
{
    NSLOG(netsurf, INFO, "quitting");

    struct gui_window *gw = window_list;
    struct gui_window *tmp = window_list;

    /* Destroy all remaining browser windows: */
    while (gw) {
	tmp = gw->next;
	browser_window_destroy(gw->browser->bw);
	gw = tmp;
    }

    /* destroy the treeview windows: */
    atari_global_history_destroy();
    atari_hotlist_destroy();
    atari_cookie_manager_destroy();

    /* shutdown the toolbar framework: */
    toolbar_exit();

    /* save persistent informations: */
    urldb_save_cookies(nsoption_charp(cookie_file));
    urldb_save(nsoption_charp(url_file));

    deskmenu_destroy();
    gemtk_wm_exit();

    rsrc_free();

    NSLOG(netsurf, INFO, "Shutting down plotter");
    plot_finalise();
    NSLOG(netsurf, INFO, "done");
}

/**
 * Process commandline parameters.
 */
static bool
process_cmdline(int argc, char** argv)
{
    int opt;
    bool set_default_dimensions = true;

    NSLOG(netsurf, INFO, "argc %d, argv %p", argc, argv);

    if ((nsoption_int(window_width) != 0) && (nsoption_int(window_height) != 0)) {

	option_window_width = nsoption_int(window_width);
	option_window_height = nsoption_int(window_height);
	option_window_x = nsoption_int(window_x);
	option_window_y = nsoption_int(window_y);

	if (option_window_width <= desk_area.g_w
	    && option_window_height < desk_area.g_h) {
	    set_default_dimensions = false;
	}
    }

    if (set_default_dimensions) {
	if( sys_type() == SYS_TOS ) {
	    /* on single tasking OS, start as fulled window: */
	    option_window_width = desk_area.g_w;
	    option_window_height = desk_area.g_h;
	    option_window_x = desk_area.g_w/2-(option_window_width/2);
	    option_window_y = (desk_area.g_h/2)-(option_window_height/2);
	} else {
	    option_window_width = 600;
	    option_window_height = 360;
	    option_window_x = 10;
	    option_window_y = 30;
	}
    }

    if (nsoption_charp(homepage_url) != NULL)
	option_homepage_url = nsoption_charp(homepage_url);
    else
	option_homepage_url = NETSURF_HOMEPAGE;

    while((opt = getopt(argc, argv, "w:h:")) != -1) {
	switch (opt) {
	case 'w':
	    option_window_width = atoi(optarg);
	    break;

	case 'h':
	    option_window_height = atoi(optarg);
	    break;

	default:
	    fprintf(stderr,
		    "Usage: %s [w,h,v] url\n",
		    argv[0]);
	    return false;
	}
    }

    if (optind < argc) {
	option_homepage_url = argv[optind];
    }
    return true;
}

static inline void create_cursor(int flags, short mode, void * form,
				 MFORM_EX * m)
{
    m->flags = flags;
    m->number = mode;
    if( flags & MFORM_EX_FLAG_USERFORM ) {
	m->number = mode;
	m->tree = (OBJECT*)form;
    }
}

static nsurl *gui_get_resource_url(const char *path)
{
    char buf[PATH_MAX];
    nsurl *url = NULL;

    atari_find_resource((char*)&buf, path, path);

    netsurf_path_to_nsurl(buf, &url);

    return url;
}

/**
 * Set option defaults for atari frontend
 *
 * @param defaults The option table to update.
 * @return error status.
 */
static nserror set_defaults(struct nsoption_s *defaults)
{
    /* Set defaults for absent option strings */
    nsoption_setnull_charp(cookie_file, strdup("cookies"));
    if (nsoption_charp(cookie_file) == NULL) {
	NSLOG(netsurf, INFO, "Failed initialising string options");
	return NSERROR_BAD_PARAMETER;
    }
    return NSERROR_OK;
}

static char *theapp = (char*)"NetSurf";

/**
 * Initialise atari gui.
 */
static void gui_init(int argc, char** argv)
{
    char buf[PATH_MAX];
    OBJECT * cursors;

    atari_find_resource(buf, "netsurf.rsc", "./res/netsurf.rsc");
    NSLOG(netsurf, INFO, "Using RSC file: %s ", (char *)&buf);
    if (rsrc_load(buf)==0) {

	char msg[1024];

	snprintf(msg, 1024, "Unable to open GEM Resource file (%s)!", buf);
	die(msg);
    }

    wind_get_grect(0, WF_WORKXYWH, &desk_area);

    create_cursor(0, POINT_HAND, NULL, &gem_cursors.hand );
    create_cursor(0, TEXT_CRSR,  NULL, &gem_cursors.ibeam );
    create_cursor(0, THIN_CROSS, NULL, &gem_cursors.cross);
    create_cursor(0, BUSY_BEE, NULL, &gem_cursors.wait);
    create_cursor(0, ARROW, NULL, &gem_cursors.arrow);
    create_cursor(0, OUTLN_CROSS, NULL, &gem_cursors.sizeall);
    create_cursor(0, OUTLN_CROSS, NULL, &gem_cursors.sizenesw);
    create_cursor(0, OUTLN_CROSS, NULL, &gem_cursors.sizenwse);
    cursors = gemtk_obj_get_tree(CURSOR);
    create_cursor(MFORM_EX_FLAG_USERFORM, CURSOR_APPSTART,
		  cursors, &gem_cursors.appstarting);
    gem_set_cursor( &gem_cursors.appstarting );
    create_cursor(MFORM_EX_FLAG_USERFORM, CURSOR_SIZEWE,
		  cursors, &gem_cursors.sizewe);
    create_cursor(MFORM_EX_FLAG_USERFORM, CURSOR_SIZENS,
		  cursors, &gem_cursors.sizens);
    create_cursor(MFORM_EX_FLAG_USERFORM, CURSOR_NODROP,
		  cursors, &gem_cursors.nodrop);
    create_cursor(MFORM_EX_FLAG_USERFORM, CURSOR_DENY,
		  cursors, &gem_cursors.deny);
    create_cursor(MFORM_EX_FLAG_USERFORM, CURSOR_MENU,
		  cursors, &gem_cursors.menu);
    create_cursor(MFORM_EX_FLAG_USERFORM, CURSOR_HELP,
		  cursors, &gem_cursors.help);

    NSLOG(netsurf, INFO, "Enabling core select menu");
    nsoption_set_bool(core_select_menu, true);

    NSLOG(netsurf, INFO, "Loading url.db from: %s", nsoption_charp(url_file));
    if( strlen(nsoption_charp(url_file)) ) {
	urldb_load(nsoption_charp(url_file));
    }

    NSLOG(netsurf, INFO, "Loading cookies from: %s",
          nsoption_charp(cookie_file));
    if( strlen(nsoption_charp(cookie_file)) ) {
	urldb_load_cookies(nsoption_charp(cookie_file));
    }

    if (process_cmdline(argc,argv) != true)
	die("unable to process command line.\n");

    NSLOG(netsurf, INFO, "Initializing NKC...");
    nkc_init();

    NSLOG(netsurf, INFO, "Initializing plotters...");
    struct redraw_context ctx = {
	    .interactive = true,
	    .background_images = true,
	    .plot = &atari_plotters
    };
    plot_init(&ctx, nsoption_charp(atari_font_driver));

    aes_event_in.emi_m1leave = MO_LEAVE;
    aes_event_in.emi_m1.g_w = 1;
    aes_event_in.emi_m1.g_h = 1;
    //next_poll = clock() + (CLOCKS_PER_SEC>>3);

    deskmenu_init();
    menu_register( -1, theapp);
    if (sys_type() & (SYS_MAGIC|SYS_NAES|SYS_XAAES)) {
	menu_register( _AESapid, (char*)"  NetSurf ");
    }
    gemtk_wm_init();

    /* Initialize the specific treeview windows: */
    atari_global_history_init();
    atari_hotlist_init();
    atari_cookie_manager_init();

    /* Initialize the toolbar framework: */
    toolbar_init();
}


/**
 * process miscellaneous window events
 *
 * \param gw The window receiving the event.
 * \param event The event code.
 * \return NSERROR_OK when processed ok
 */
static nserror
gui_window_event(struct gui_window *gw, enum gui_window_event event)
{
	switch (event) {
	case GW_EVENT_UPDATE_EXTENT:
		gui_window_update_extent(gw);
		break;

	case GW_EVENT_REMOVE_CARET:
		gui_window_remove_caret(gw);
		break;

	case GW_EVENT_NEW_CONTENT:
		gui_window_new_content(gw);
		break;

	case GW_EVENT_START_THROBBER:
		gui_window_start_throbber(gw);
		break;

	case GW_EVENT_STOP_THROBBER:
		gui_window_stop_throbber(gw);
		break;

	default:
		break;
	}
	return NSERROR_OK;
}


static struct gui_window_table atari_window_table = {
    .create = gui_window_create,
    .destroy = gui_window_destroy,
    .invalidate = atari_window_invalidate_area,
    .get_scroll = gui_window_get_scroll,
    .set_scroll = gui_window_set_scroll,
    .get_dimensions = gui_window_get_dimensions,
    .event = gui_window_event,

    .set_title = gui_window_set_title,
    .set_url = gui_window_set_url,
    .set_icon = gui_window_set_icon,
    .set_status = atari_window_set_status,
    .set_pointer = gui_window_set_pointer,
    .place_caret = gui_window_place_caret,
};

static struct gui_clipboard_table atari_clipboard_table = {
    .get = gui_get_clipboard,
    .set = gui_set_clipboard,
};

static struct gui_fetch_table atari_fetch_table = {
    .filetype = fetch_filetype,

    .get_resource_url = gui_get_resource_url,
};

static struct gui_misc_table atari_misc_table = {
    .schedule = atari_schedule,

    .quit = gui_quit,
};

/* #define WITH_DBG_LOGFILE 1 */
/**
 * Entry point from OS.
 *
 * /param argc The number of arguments in the string vector.
 * /param argv The argument string vector.
 * /return The return code to the OS
 */
int main(int argc, char** argv)
{
    char messages[PATH_MAX];
    char store[PATH_MAX];
    const char *addr;
    char * file_url = NULL;
    struct stat stat_buf;
    nsurl *url;
    nserror ret;

    struct netsurf_table atari_table = {
	.misc = &atari_misc_table,
	.window = &atari_window_table,
	.clipboard = &atari_clipboard_table,
	.download = atari_download_table,
	.fetch = &atari_fetch_table,
	.file = atari_file_table,
	.utf8 = atari_utf8_table,
	.search = atari_search_table,
	.llcache = filesystem_llcache_table,
	.bitmap = atari_bitmap_table,
	.layout = atari_layout_table
    };

    ret = netsurf_register(&atari_table);
    if (ret != NSERROR_OK) {
	die("NetSurf operation table failed registration");
    }

    /** @todo logging file descriptor update belongs in a nslog_init callback */
    setbuf(stderr, NULL);
    setbuf(stdout, NULL);
#ifdef WITH_DBG_LOGFILE
    freopen("stdout.log", "a+", stdout);
    freopen("stderr.log", "a+", stderr);
#endif

    graf_mouse(BUSY_BEE, NULL);

    init_app(NULL);

    init_os_info();

    atari_find_resource((char*)&messages, "messages", "res/messages");
    atari_find_resource((char*)&options, "Choices", "Choices");
    atari_find_resource((char*)&store, "cache", "res/cache");

    /* initialise logging - not fatal if it fails but not much we can
     * do about it
     */
    nslog_init(NULL, &argc, argv);

    /* user options setup */
    ret = nsoption_init(set_defaults, &nsoptions, &nsoptions_default);
    if (ret != NSERROR_OK) {
	die("Options failed to initialise");
    }
    nsoption_read(options, NULL);
    nsoption_commandline(&argc, argv, NULL);

    ret = messages_add_from_file(messages);

    /* common initialisation */
    NSLOG(netsurf, INFO, "Initialising core...");
    ret = netsurf_init(store);
    if (ret != NSERROR_OK) {
	die("NetSurf failed to initialise");
    }

    NSLOG(netsurf, INFO, "Initializing GUI...");
    gui_init(argc, argv);

    graf_mouse( ARROW , NULL);

    NSLOG(netsurf, INFO, "Creating initial browser window...");
    addr = option_homepage_url;
    if (strncmp(addr, "file://", 7) && strncmp(addr, "http://", 7)) {
	if (stat(addr, &stat_buf) == 0) {
	    file_url = local_file_to_url(addr);
	    addr = file_url;
	}
    }

    /* create an initial browser window */
    ret = nsurl_create(addr, &url);
    if (ret == NSERROR_OK) {
	ret = browser_window_create(BW_CREATE_HISTORY,
				    url,
				    NULL,
				    NULL,
				    NULL);
	nsurl_unref(url);
    }
    if (ret != NSERROR_OK) {
	atari_warn_user(messages_get_errorcode(ret), 0);
    } else {
	NSLOG(netsurf, INFO, "Entering Atari event mainloop...");
	while (!atari_quit) {
	    atari_poll();
	}
    }

    netsurf_exit();

    free(file_url);

#ifdef WITH_DBG_LOGFILE
    fclose(stdout);
    fclose(stderr);
#endif
    NSLOG(netsurf, INFO, "exit_gem");

    /* finalise logging */
    nslog_finalise();

    exit_gem();

    return 0;
}







netsurf-vince/pdf/frontends/atari/gui.h

/*
 * Copyright 2010 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NS_ATARI_GUI_H_
#define NS_ATARI_GUI_H_

#include <stdbool.h>
#include <mt_gem.h>

#include "netsurf/mouse.h"

#include "atari/redrawslots.h"
#include "atari/gemtk/gemtk.h"

#ifndef PATH_MAX
#define PATH_MAX 1024
#endif

#define CARET_STATE_VISIBLE		0x01
#define CARET_STATE_ENABLED		0x02

struct s_caret {
	GRECT dimensions;
	MFDB symbol;
	int fd_size;
	unsigned short state;
};

struct point_s {
	int x;
	int y;
};

typedef struct point_s POINT;

#define MFORM_EX_FLAG_USERFORM 0x01

struct mform_ex_s
{
	unsigned char flags;
	int number;
	OBJECT * tree;
};

typedef struct mform_ex_s MFORM_EX;

struct s_gem_cursors {
	MFORM_EX hand;
	MFORM_EX ibeam;
	MFORM_EX cross;
	MFORM_EX sizeall;
	MFORM_EX sizewe;
	MFORM_EX sizens;
	MFORM_EX sizenesw;
	MFORM_EX sizenwse;
	MFORM_EX wait;
	MFORM_EX appstarting;
	MFORM_EX nodrop;
	MFORM_EX deny;
	MFORM_EX help;
	MFORM_EX menu;
	MFORM_EX arrow;
} gem_cursors;

enum focus_element_type {
	WIDGET_NONE=0,
	URL_WIDGET,
	SEARCH_INPUT,
	BROWSER
};


struct s_focus_info
{
	enum focus_element_type type;
	void * element;
};

/* defines for data attached to components: */
#define CDT_OBJECT	            0x004f424aUL
#define CDT_OWNER 	            0x03UL
#define CDT_ICON 	            0x04UL
#define CDT_ICON_TYPE	        0x05UL
#	define CDT_ICON_TYPE_NONE      0x00UL
#	define CDT_ICON_TYPE_OBJECT    0x01UL
#	define CDT_ICON_TYPE_BITMAP    0x02UL


struct gui_window;
struct s_browser;
struct s_statusbar;
struct s_toolbar;

typedef struct s_toolbar * CMP_TOOLBAR;
typedef struct s_statusbar * CMP_STATUSBAR;
typedef struct s_browser * CMP_BROWSER;

/*
	This is the "main" window. It can consist of several components
	and also holds information shared by several frames within
	the window.
*/
struct s_gui_win_root
{
	short aes_handle;
	GUIWIN *win;
	CMP_TOOLBAR toolbar;
	CMP_STATUSBAR statusbar;
	struct s_focus_info focus;
	char * title;
	struct bitmap * icon;
	struct gui_window *active_gui_window;
	struct s_redrw_slots redraw_slots;
	struct s_caret caret;
	/* current size of window on screen: */
	GRECT loc;
};
typedef struct s_gui_win_root ROOTWIN;

struct s_browser
{
	struct browser_window * bw;
	bool attached;
};

/*
	This is the part of the gui which is known by netsurf core.
	You must implement it. Altough, you are free how to do it.
	Each of the browser "viewports" managed by netsurf are bound
	to this structure.
*/
struct gui_window {
	struct s_gui_win_root * root;
	struct s_browser * browser;
	MFORM_EX *cursor;
    /* icon to be drawn when iconified, or NULL for default resource. */
    char * status;
    char * title;
    char * url;
	float scale;
	struct bitmap * icon;
	struct s_caret caret;
	struct s_search_form_session *search;
	struct gui_window *next, *prev;
};

extern struct gui_window *window_list;

/* -------------------------------------------------------------------------- */
/* Public - non core gui window functions                                     */
/* -------------------------------------------------------------------------- */
void gui_set_input_gui_window(struct gui_window *gw);
struct gui_window *gui_get_input_window(void);
char *gui_window_get_url(struct gui_window *gw);
char *gui_window_get_title(struct gui_window *gw);

/**
 * Set the status bar of a browser window.
 *
 * \param w The gui_window to update.
 * \param text new status text
 */
void atari_window_set_status(struct gui_window *w, const char *text);
void gui_window_set_pointer(struct gui_window *gw, gui_pointer_shape shape);
void gui_window_destroy(struct gui_window *w);

#endif







netsurf-vince/pdf/frontends/atari/history.c

/*
 * Copyright 2013 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <assert.h>
#include <inttypes.h>

#include "utils/log.h"
#include "utils/messages.h"
#include "netsurf/mouse.h"
#include "desktop/global_history.h"

#include "atari/treeview.h"
#include "atari/history.h"
#include "atari/gemtk/gemtk.h"
#include "atari/res/netsurf.rsh"

extern GRECT desk_area;

struct atari_global_history_s atari_global_history;

/* Setup Atari Treeview Callbacks: */

static nserror
atari_global_history_init_phase2(struct core_window *cw,
				 struct core_window_callback_table *cb_t)
{
	NSLOG(netsurf, INFO, "cw %p", cw);
	return(global_history_init(cb_t, cw));
}

static void atari_global_history_finish(struct core_window *cw)
{
	NSLOG(netsurf, INFO, "cw %p", cw);
	global_history_fini();
}

static void atari_global_history_draw(struct core_window *cw, int x,
				      int y, struct rect *clip,
				      const struct redraw_context *ctx)
{
	global_history_redraw(x, y, clip, ctx);
}

static void atari_global_history_keypress(struct core_window *cw, uint32_t ucs4)
{
	NSLOG(netsurf, INFO, "ucs4: %"PRIu32, ucs4);
	global_history_keypress(ucs4);
}

static void
atari_global_history_mouse_action(struct core_window *cw,
				  browser_mouse_state mouse,
				  int x, int y)
{
	NSLOG(netsurf, INFO, "x:  %d, y: %d\n", x, y);

	global_history_mouse_action(mouse, x, y);
}

void atari_global_history_close(void)
{
	atari_treeview_close(atari_global_history.tv);
}


static short handle_event(GUIWIN *win, EVMULT_OUT *ev_out, short msg[8])
{
	short retval = 0;

	NSLOG(netsurf, INFO, "win %p", win);

	if (ev_out->emo_events & MU_MESAG) {
		switch (msg[0]) {
		case WM_CLOSED:
			atari_global_history_close();
			retval = 1;
			break;

		default: break;
		}
	}

	return(retval);
}

static struct atari_treeview_callbacks atari_global_history_treeview_callbacks = {
	.init_phase2 = atari_global_history_init_phase2,
	.finish = atari_global_history_finish,
	.draw = atari_global_history_draw,
	.keypress = atari_global_history_keypress,
	.mouse_action = atari_global_history_mouse_action,
	.gemtk_user_func = handle_event
};

void atari_global_history_init(void)
{
	if (atari_global_history.init == false) {
		if( atari_global_history.window == NULL ) {
			int flags = ATARI_TREEVIEW_WIDGETS;
			short handle = -1;
			OBJECT * tree = gemtk_obj_get_tree(TOOLBAR_HISTORY);
			assert( tree );

			handle = wind_create(flags, 0, 0, desk_area.g_w, desk_area.g_h);
			atari_global_history.window = gemtk_wm_add(handle, GEMTK_WM_FLAG_DEFAULTS, NULL);
			if( atari_global_history.window == NULL ) {
				gemtk_msg_box_show(GEMTK_MSG_BOX_ALERT,
						   "Failed to allocate History");
				return;
			}
			wind_set_str(handle, WF_NAME, (char*)messages_get("History"));
			gemtk_wm_set_toolbar(atari_global_history.window, tree, 0, 0);
			gemtk_wm_unlink(atari_global_history.window);

			atari_global_history.tv = atari_treeview_create(
				atari_global_history.window,
				&atari_global_history_treeview_callbacks,
				NULL, flags);

			if (atari_global_history.tv == NULL) {
				/* handle it properly, clean up previous allocs */
				NSLOG(netsurf, INFO,
				      "Failed to allocate treeview");
				return;
			}
		}
	}
	atari_global_history.init = true;
}

void atari_global_history_open(void)
{
	assert(atari_global_history.init);

	if (atari_global_history.init == false) {
		return;
	}

	if (atari_treeview_is_open(atari_global_history.tv) == false) {

		GRECT pos;
		pos.g_x = desk_area.g_w - desk_area.g_w / 4;
		pos.g_y = desk_area.g_y;
		pos.g_w = desk_area.g_w / 4;
		pos.g_h = desk_area.g_h;

		atari_treeview_open(atari_global_history.tv, &pos);
	} else {
		wind_set(gemtk_wm_get_handle(atari_global_history.window), WF_TOP, 1, 0, 0, 0);
	}
}


void atari_global_history_destroy(void)
{

	if ( atari_global_history.init == false) {
		return;
	}

	if ( atari_global_history.window != NULL ) {
		if (atari_treeview_is_open(atari_global_history.tv))
			atari_global_history_close();
		wind_delete(gemtk_wm_get_handle(atari_global_history.window));
		gemtk_wm_remove(atari_global_history.window);
		atari_global_history.window = NULL;
		atari_treeview_delete(atari_global_history.tv);
		atari_global_history.init = false;
	}
	NSLOG(netsurf, INFO, "done");
}

void atari_global_history_redraw(void)
{
	atari_treeview_redraw(atari_global_history.tv);
}
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/*
 * Copyright 2013 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NS_ATARI_HISTORY_H
#define NS_ATARI_HISTORY_H

struct core_window;

struct atari_global_history_s {
	GUIWIN * window;
	//struct atari_treeview_window * tv; /*< The hotlist treeview handle. */
	struct core_window *tv;
	bool init;
};

extern struct atari_global_history_s atari_global_history;

void atari_global_history_init(void);
void atari_global_history_open(void);
void atari_global_history_close(void);
void atari_global_history_destroy(void);
void atari_global_history_redraw(void);

#endif
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/*
 * Copyright 2013 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <ctype.h>
#include <string.h>
#include <stdbool.h>
#include <stdio.h>
#include <stdlib.h>
#include <time.h>

#include "utils/log.h"
#include "utils/messages.h"
#include "utils/nsoption.h"
#include "utils/nsurl.h"
#include "netsurf/inttypes.h"
#include "netsurf/keypress.h"
#include "content/content.h"
#include "desktop/hotlist.h"

#include "atari/gui.h"
#include "atari/misc.h"
#include "atari/treeview.h"
#include "atari/hotlist.h"
#include "atari/findfile.h"
#include "atari/gemtk/gemtk.h"
#include "atari/res/netsurf.rsh"

extern GRECT desk_area;

const char *tree_hotlist_path;

struct atari_hotlist hl;

/* Setup Atari Treeview Callbacks: */
static nserror atari_hotlist_init_phase2(struct core_window *cw,
					 struct core_window_callback_table * default_callbacks);
static void atari_hotlist_finish(struct core_window *cw);
static void atari_hotlist_keypress(struct core_window *cw,
				   uint32_t ucs4);
static void atari_hotlist_mouse_action(struct core_window *cw,
				       browser_mouse_state mouse,
				       int x, int y);
static void atari_hotlist_draw(struct core_window *cw, int x,
			       int y, struct rect *clip,
			       const struct redraw_context *ctx);
static short handle_event(GUIWIN *win, EVMULT_OUT *ev_out, short msg[8]);

static struct atari_treeview_callbacks atari_hotlist_treeview_callbacks = {
	.init_phase2 = atari_hotlist_init_phase2,
	.finish = atari_hotlist_finish,
	.draw = atari_hotlist_draw,
	.keypress = atari_hotlist_keypress,
	.mouse_action = atari_hotlist_mouse_action,
	.gemtk_user_func = handle_event
};

static nserror atari_hotlist_init_phase2(struct core_window *cw,
					 struct core_window_callback_table *cb_t)
{
	NSLOG(netsurf, INFO, "cw:%p", cw);
	return hotlist_manager_init(cb_t, cw);
}

static void atari_hotlist_finish(struct core_window *cw)
{
	NSLOG(netsurf, INFO, "cw:%p", cw);
	hotlist_fini();
}

static void atari_hotlist_draw(struct core_window *cw, int x,
			       int y, struct rect *clip,
			       const struct redraw_context *ctx)
{
	hotlist_redraw(x, y, clip, ctx);
}

static void atari_hotlist_keypress(struct core_window *cw, uint32_t ucs4)
{
	//GUIWIN *gemtk_win;
	//GRECT area;
	NSLOG(netsurf, INFO, "ucs4: %"PRIu32, ucs4);
	hotlist_keypress(ucs4);
	//gemtk_win = atari_treeview_get_gemtk_window(cw);
	//atari_treeview_get_grect(cw, TREEVIEW_AREA_CONTENT, &area);
	//gemtk_wm_exec_redraw(gemtk_win, &area);
}

static void atari_hotlist_mouse_action(struct core_window *cw,
				       browser_mouse_state mouse,
				       int x, int y)
{
	NSLOG(netsurf, INFO, "x:  %d, y: %d\n", x, y);

	hotlist_mouse_action(mouse, x, y);
}



static short handle_event(GUIWIN *win, EVMULT_OUT *ev_out, short msg[8])
{
	char *cur_url = NULL;
	char *cur_title = NULL;
	short retval = 0;
	struct atari_treeview_window *tv = NULL;
	struct core_window *cw;
	struct gui_window * gw;
	OBJECT *toolbar;
	GRECT tb_area;
	GUIWIN * gemtk_win;

	NSLOG(netsurf, INFO, "gw:%p", win);

	tv = (struct atari_treeview_window*) gemtk_wm_get_user_data(win);
	cw = (struct core_window *)tv;

	if (ev_out->emo_events & MU_MESAG) {
		switch (msg[0]) {

		case WM_TOOLBAR:
			NSLOG(netsurf, INFO, "WM_TOOLBAR");

			toolbar = gemtk_obj_get_tree(TOOLBAR_HOTLIST);

			assert(toolbar);
			assert(tv);

			switch	(msg[4]) {
			case TOOLBAR_HOTLIST_CREATE_FOLDER:
				hotlist_add_folder(NULL, 0, 0);
				break;

			case TOOLBAR_HOTLIST_ADD:
				gw = gui_get_input_window();
				if(gw && gw->browser){
					cur_url = gui_window_get_url(gw);
					cur_title = gui_window_get_title(gw);
					// TODO: read language string.
					cur_title = (cur_title ? cur_title : (char*)"New bookmark");
				} else {
					cur_url = (char*)"http://www";
				}
				atari_hotlist_add_page(cur_url, cur_title);
				break;

			case TOOLBAR_HOTLIST_DELETE:
				hotlist_keypress(NS_KEY_DELETE_LEFT);
				break;

			case TOOLBAR_HOTLIST_EDIT:
				hotlist_edit_selection();
				break;
			}

			gemtk_win = atari_treeview_get_gemtk_window(cw);
			assert(gemtk_win);
			toolbar[msg[4]].ob_state &= ~OS_SELECTED;
			atari_treeview_get_grect(cw, TREEVIEW_AREA_TOOLBAR, &tb_area);
			evnt_timer(150);
			gemtk_wm_exec_redraw(gemtk_win, &tb_area);
			retval = 1;
			break;

		case WM_CLOSED:
			atari_hotlist_close();
			retval = 1;
			break;

		default: break;
		}
	}

	return(retval);
}



void atari_hotlist_init(void)
{
	if (hl.init == false) {
		if( strcmp(nsoption_charp(hotlist_file), "") == 0 ){
			atari_find_resource( (char*)&hl.path, "hotlist", "hotlist" );
		} else {
			strncpy( (char*)&hl.path, nsoption_charp(hotlist_file), PATH_MAX-1 );
		}

		NSLOG(netsurf, INFO, "Hotlist: %s", (char *)&hl.path);
		hotlist_init(hl.path, hl.path);

		if( hl.window == NULL ){
			int flags = ATARI_TREEVIEW_WIDGETS;
			short handle = -1;
			OBJECT * tree = gemtk_obj_get_tree(TOOLBAR_HOTLIST);
			assert( tree );

			handle = wind_create(flags, 0, 0, desk_area.g_w, desk_area.g_h);
			hl.window = gemtk_wm_add(handle, GEMTK_WM_FLAG_DEFAULTS, NULL);
			if( hl.window == NULL ) {
				gemtk_msg_box_show(GEMTK_MSG_BOX_ALERT,
						   "Failed to allocate Hotlist");
				return;
			}
			wind_set_str(handle, WF_NAME, (char*)messages_get("Hotlist"));
			gemtk_wm_set_toolbar(hl.window, tree, 0, 0);
			gemtk_wm_unlink(hl.window);
			tree_hotlist_path = (const char*)&hl.path;

			hl.tv = atari_treeview_create(hl.window, &atari_hotlist_treeview_callbacks,
						      NULL, flags);

			if (hl.tv == NULL) {
				/* handle it properly, clean up previous allocs */
				NSLOG(netsurf, INFO,
				      "Failed to allocate treeview");
				return;
			}

		} else {

		}
	}
	hl.init = true;
}

void atari_hotlist_open(void)
{
	assert(hl.init);
	if (hl.init == false) {
		return;
	}

	if (atari_treeview_is_open(hl.tv) == false) {

		GRECT pos;
		pos.g_x = desk_area.g_w - desk_area.g_w / 4;
		pos.g_y = desk_area.g_y;
		pos.g_w = desk_area.g_w / 4;
		pos.g_h = desk_area.g_h;

		atari_treeview_open(hl.tv, &pos);
	} else {
		wind_set(gemtk_wm_get_handle(hl.window), WF_TOP, 1, 0, 0, 0);
	}
}

void atari_hotlist_close(void)
{
	atari_treeview_close(hl.tv);
}

void atari_hotlist_destroy(void)
{

	if( hl.init == false) {
		return;
	}
	if( hl.window != NULL ) {
		if (atari_treeview_is_open(hl.tv))
			atari_hotlist_close();
		wind_delete(gemtk_wm_get_handle(hl.window));
		gemtk_wm_remove(hl.window);
		hl.window = NULL;
		atari_treeview_delete(hl.tv);
		hl.init = false;
	}
	NSLOG(netsurf, INFO, "done");
}

void atari_hotlist_redraw(void)
{
	atari_treeview_redraw(hl.tv);
}

struct node;

void atari_hotlist_add_page( const char * url, const char * title )
{
	nsurl *nsurl;

	if(hl.tv == NULL)
		return;

	atari_hotlist_open();

	if (nsurl_create(url, &nsurl) != NSERROR_OK)
		return;

	if (hotlist_has_url(nsurl)) {
		NSLOG(netsurf, INFO, "URL already added as Bookmark");
		nsurl_unref(nsurl);
		return;
	}

	/* doesn't look nice:
	   if( hl.tv->click.x >= 0 && hl.tv->click.y >= 0 ){
	   hotlist_add_entry( nsurl, title, true, hl.tv->click.y );
	   } else {

	   }*/
	//hotlist_add_url(nsurl);
	hotlist_add_entry(nsurl, title, 0, 0);
	nsurl_unref(nsurl);
}







netsurf-vince/pdf/frontends/atari/hotlist.h

/*
 * Copyright 2013 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NS_ATARI_HOTLIST_H
#define NS_ATARI_HOTLIST_H

#include <stdbool.h>

#include "atari/gemtk/gemtk.h"
#include "atari/treeview.h"

#ifndef PATH_MAX
#define PATH_MAX 1024
#endif

/* The hotlist window, toolbar and treeview data. */

struct atari_hotlist {
	GUIWIN * window;
	//ATARI_TREEVIEW_PTR tv;/*< The hotlist treeview handle.  */
	struct core_window *tv;
	bool init;
	char path[PATH_MAX];
};

extern struct atari_hotlist hl;

void atari_hotlist_init( void );
void atari_hotlist_open( void );
void atari_hotlist_close( void );
void atari_hotlist_destroy( void );
void atari_hotlist_add_page( const char * url, const char * title );
void atari_hotlist_redraw( void );


#endif
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/*
 * Copyright 2010 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <assert.h>
#include <stdlib.h>
#include <stdio.h>
#include <stdbool.h>
#include <string.h>

#include <sys/types.h>
#include <mint/osbind.h>

#include "utils/nsoption.h"
#include "utils/messages.h"
#include "utils/utils.h"
#include "utils/log.h"
#include "utils/file.h"
#include "utils/dirent.h"
#include "netsurf/mouse.h"
#include "netsurf/keypress.h"
#include "content/content.h"
#include "content/hlcache.h"
#include "desktop/cookie_manager.h"

#include "atari/gui.h"
#include "atari/toolbar.h"

#include "atari/misc.h"
#include "atari/encoding.h"
#include "atari/gemtk/gemtk.h"
#include "cflib.h"

extern void * h_gem_rsrc;

struct is_process_running_callback_data {
	const char * fname;
	bool found;
};

/* exported function documented in atari/misc/h */
nserror atari_warn_user(const char *warning, const char *detail)
{
	size_t len = 1 + ((warning != NULL) ? strlen(messages_get(warning)) :
			0) + ((detail != 0) ? strlen(detail) : 0);
	char message[len];
	snprintf(message, len, messages_get(warning), detail);

	printf("%s\n", message);
	gemtk_msg_box_show(GEMTK_MSG_BOX_ALERT, message);

	return NSERROR_OK;
}

void die(const char *error)
{
	printf("%s\n", error);
	gemtk_msg_box_show(GEMTK_MSG_BOX_ALERT, error);
	exit(1);
}


struct gui_window * find_guiwin_by_aes_handle(short handle){

	struct gui_window * gw;
	gw = window_list;

	if( handle == 0 ){
		return( NULL );
	}

	while(gw != NULL) {
		if(gw->root->win != NULL
			&& gemtk_wm_get_handle(gw->root->win) == handle) {
				return(gw);
		}
		else
			gw = gw->next;
	}

	return( NULL );
}


static int scan_process_list(scan_process_callback cb, void *data)
{
	int pid, count = 0;
	DIR	*dir;
	char*dirname;
	struct dirent *de;

	if (( dir = opendir("U:/kern")) == NULL)
		return(0);

	while ((de = readdir( dir)) != NULL) {
		dirname = de->d_name;

		if( dirname[0] != '1' && dirname[0] != '2' && dirname[0] != '3' && dirname[0] != '4' && dirname[0] != '5'
		 && dirname[0] != '6' && dirname[0] != '7' && dirname[0] != '8' && dirname[0] != '9')
			continue;

		count++;
		if (cb != NULL) {
			/* when callback returns negative value, we stop scanning: */
			pid = atoi(dirname);
			if (cb(pid, data)<0) {
				break;
			}
		}
	}

	closedir(dir);

	return(count);
}

static int proc_running_callback(int pid, void * arg)
{
	char buf[PATH_MAX], fnamepath[256];
	FILE *fp;
	int nread;
	struct is_process_running_callback_data *data;

	data = (struct is_process_running_callback_data *)arg;

	sprintf(fnamepath, "U:\\kern\\%d\\fname", pid);
	printf("checking: %s\n", fnamepath);

	fp = fopen(fnamepath, "r");
	if(!fp)
		return(0);

	nread = fread(buf, 1, PATH_MAX-1, fp);
	fclose(fp);
	nread = MIN(PATH_MAX-1, nread);

	if (nread > 0) {
		buf[nread] = 0;

		char *lastslash = strrchr(buf, '/');

		if(lastslash == NULL)
			lastslash = strrchr(buf, '\\');

		if(lastslash==NULL)
			lastslash = buf;
		else
			lastslash++;

		if(strcasecmp(lastslash, data->fname)==0){
			/* found process, check status: */
			sprintf(fnamepath, "U:\\kern\\%d\\status", pid);
			fp = fopen(fnamepath, "r");
			if (fp) {
				nread = fread(buf, 1, PATH_MAX-1, fp);
				fclose(fp);
				if (nread>0) {
					nread = MIN(PATH_MAX-1,nread);
				}
				buf[nread] = 0;
				if (strstr(buf, "zombie")==NULL) {
					data->found = true;
					return(-1);
				}
			}

		}
	}
	return(0);
}

bool is_process_running(const char * name)
{
	struct is_process_running_callback_data data = {name, false};

	scan_process_list(proc_running_callback, &data);

	return( (data.found==1) ? true : false );
}


void gem_set_cursor( MFORM_EX * cursor )
{
	static unsigned char flags = 255;
	static int number = 255;
	if( flags == cursor->flags && number == cursor->number )
		return;
	if( cursor->flags & MFORM_EX_FLAG_USERFORM ) {
		gemtk_obj_mouse_sprite(cursor->tree, cursor->number);
	} else {
		graf_mouse(cursor->number, NULL );
	}
	number = cursor->number;
	flags = cursor->flags;
}


/* exported interface documented in atari/misc.h */
long nkc_to_input_key(short nkc, long * ucs4_out)
{
	unsigned char ascii = (nkc & 0xFF);
	long ik = 0;

	// initialize result:
	*ucs4_out = 0;

	// sanitize input key:
	nkc = (nkc & (NKF_CTRL|NKF_SHIFT|0xFF));

	/* shift + cntrl key: */
	if( ((nkc & NKF_CTRL) == NKF_CTRL) && ((nkc & (NKF_SHIFT))!=0) ) {

	}
	/* cntrl key only: */
	else if( (nkc & NKF_CTRL) == NKF_CTRL ) {
		switch ( ascii ) {
			case 'A':
				ik = NS_KEY_SELECT_ALL;
			break;

			case 'C':
				ik = NS_KEY_COPY_SELECTION;
			break;

			case 'X':
				ik = NS_KEY_CUT_SELECTION;
			break;

			case 'V':
				ik = NS_KEY_PASTE;
			break;

			default:
			break;
		}
	}
	/* shift key only: */
	else if( (nkc & NKF_SHIFT) != 0 ) {
		switch( ascii ) {
			case NK_TAB:
				ik = NS_KEY_SHIFT_TAB;
			break;

			case NK_LEFT:
				ik = NS_KEY_LINE_START;
			break;

			case NK_RIGHT:
				ik = NS_KEY_LINE_END;
			break;

			case NK_UP:
				ik = NS_KEY_PAGE_UP;
			break;

			case NK_DOWN:
				ik = NS_KEY_PAGE_DOWN;
			break;

			default:
			break;
		}
	}
	/* No modifier keys: */
	else {
		switch( ascii ) {

			case NK_INS:
				ik = NS_KEY_PASTE;
				break;

			case NK_BS:
				ik = NS_KEY_DELETE_LEFT;
			break;

			case NK_DEL:
				ik = NS_KEY_DELETE_RIGHT;
			break;

			case NK_TAB:
				ik = NS_KEY_TAB;
			break;


			case NK_ENTER:
				ik = NS_KEY_NL;
			break;

			case NK_RET:
				ik = NS_KEY_CR;
			break;

			case NK_ESC:
				ik = NS_KEY_ESCAPE;
			break;

			case NK_CLRHOME:
				ik = NS_KEY_TEXT_START;
			break;

			case NK_RIGHT:
				ik = NS_KEY_RIGHT;
			break;

			case NK_LEFT:
				ik = NS_KEY_LEFT;
			break;

			case NK_UP:
				ik = NS_KEY_UP;
			break;

			case NK_UNDO:
				ik = NS_KEY_UNDO;
			break;

			case NK_DOWN:
				ik = NS_KEY_DOWN;
			break;

			case NK_M_PGUP:
				ik = NS_KEY_PAGE_UP;
			break;

			case NK_M_PGDOWN:
				ik = NS_KEY_PAGE_DOWN;
			break;

			default:
			break;
		}
	}

	if( ik == 0 && ( (nkc & NKF_CTRL)==0)  ) {
		if (ascii >= 9 ) {
			*ucs4_out = atari_to_ucs4(ascii);
		}
	}
	return ( ik );
}

/**
 * Show default file selector
 *
 * \param title  The selector title.
 * \param name	 Default file name
 * \return a static char pointer or null if the user aborted the selection.
 */
const char * file_select(const char * title, const char * name) {

	static char path[PATH_MAX]=""; // First usage : current directory
	static char fullname[PATH_MAX]="";
	char tmpname[255];
	char * use_title = (char*)title;

	if( strlen(name)>254)
		return( NULL );

	strcpy(tmpname, name);

	if( use_title == NULL ){
		use_title = (char*)"";
	}

	if (select_file(path, tmpname, (char*)"*", use_title, NULL)) {
		snprintf(fullname, PATH_MAX, "%s%s", path, tmpname);
		return((const char*)&fullname);
	}

	return( NULL );
}


void dbg_grect(const char * str, GRECT * r)
{
	printf("%s: x: %d, y: %d, w: %d, h: %d (x2: %d, y2: %d)\n", str,
		r->g_x, r->g_y, r->g_w, r->g_h, r->g_x + r->g_w, r->g_y + r->g_h);
}

void dbg_pxy(const char * str, short * pxy )
{
	printf("%s: x: %d, y: %d, w: %d, h: %d\n", str,
		pxy[0], pxy[1], pxy[2], pxy[3] );
}

void dbg_rect(const char * str, int * pxy)
{
	printf("%s: x0: %d, y0: %d, x1: %d, y1: %d (w: %d, h: %d)\n", str,
		pxy[0], pxy[1], pxy[2], pxy[3],
		pxy[2] - pxy[0],
		pxy[3] - pxy[1] );
}








netsurf-vince/pdf/frontends/atari/misc.h

/*
 * Copyright 2010 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NS_ATARI_MISC_H
#define NS_ATARI_MISC_H


#define SBUF8_TO_LBUF8(sbuf,lbuf)\
	lbuf[0] = (long)sbuf[0];\
	lbuf[1] = (long)sbuf[1];\
	lbuf[2] = (long)sbuf[2];\
	lbuf[3] = (long)sbuf[3];\
	lbuf[4] = (long)sbuf[4];\
	lbuf[5] = (long)sbuf[5];\
	lbuf[6] = (long)sbuf[6];\
	lbuf[7] = (long)sbuf[7];

#define RECT_TO_GRECT(r,g) \
	do {							     \
		(g)->g_x = (r->x0 < r->x1) ? r->x0 : r->x1 ;	     \
		(g)->g_y = (r->y0 < r->y1) ? r->y0 : r->y1 ;	     \
		(g)->g_w = (r->x0 < r->x1) ? r->x1 - r->x0 : r->x0 - r->x1 ; \
		(g)->g_h = (r->y0 < r->y1) ? r->y1 - r->y0 : r->y0 - r->y1 ; \
	} while(0)



/* Modes for find_gui_window: */
#define BY_WINDOM_HANDLE 0x0
#define BY_GEM_HANDLE    0x1

/**
 */
typedef int (*scan_process_callback)(int pid, void *data);

/**
 */
struct gui_window * find_guiwin_by_aes_handle(short handle);

/**
 */
bool is_process_running(const char * name);

/**
 */
void gem_set_cursor( MFORM_EX * cursor );

/**
 */
void dbg_grect(const char * str, GRECT * r);

/**
 */
void dbg_pxy(const char * str, short * pxy);

/**
 */
void dbg_rect(const char * str, int * pxy);

/**
 */
const char * file_select(const char * title, const char * name);

/**
 * Convert NKC to netsurf input key code and/or to ucs4 (depends on keycode).
 *
 * \param[in] nkc atari normalized key code
 * \param[out] ucs4_out The ucs4 converted keycode
 * \return The netsurf input keycode or 0 and ucs4_out updated with
 *          the NKC converted to UC4 encoding.
 */
long nkc_to_input_key(short nkc, long * ucs4_out);

/**
 * Cause an abnormal program termination.
 *
 * \note This never returns and is intended to terminate without any cleanup.
 *
 * \param error The message to display to the user.
 */
void die(const char * const error) __attribute__ ((noreturn));

/**
 * Warn the user of an event.
 *
 * \param[in] warning A warning looked up in the message translation table
 * \param[in] detail Additional text to be displayed or NULL.
 * \return NSERROR_OK on success or error code if there was a
 *           faliure displaying the message to the user.
 */
nserror atari_warn_user(const char *warning, const char *detail);

#endif
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/*
 * Copyright 2012 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NS_ATARI_OPTIONS_H_
#define NS_ATARI_OPTIONS_H_

/* setup longer default reflow time */
#define DEFAULT_REFLOW_PERIOD 350 /* time in cs */

#endif

NSOPTION_STRING(atari_font_driver, "freetype")
NSOPTION_INTEGER(atari_font_monochrom, 0)
NSOPTION_INTEGER(atari_transparency, 1)
NSOPTION_INTEGER(atari_dither, 1)
NSOPTION_INTEGER(atari_gui_poll_timeout, 0)
NSOPTION_STRING(atari_editor, NULL)
NSOPTION_STRING(font_face_sans_serif, NULL)
NSOPTION_STRING(font_face_sans_serif_bold, NULL)
NSOPTION_STRING(font_face_sans_serif_italic, NULL)
NSOPTION_STRING(font_face_sans_serif_italic_bold, NULL)
NSOPTION_STRING(font_face_monospace, NULL)
NSOPTION_STRING(font_face_monospace_bold, NULL)
NSOPTION_STRING(font_face_serif, NULL)
NSOPTION_STRING(font_face_serif_bold, NULL)
NSOPTION_STRING(font_face_cursive, NULL)
NSOPTION_STRING(font_face_fantasy, NULL)
NSOPTION_STRING(downloads_path, "downloads")
NSOPTION_STRING(url_file, "url.db")
NSOPTION_STRING(hotlist_file, "hotlist")
NSOPTION_STRING(tree_icons_path, "./res/icons")









netsurf-vince/pdf/frontends/atari/osspec.c

/*
 * Copyright 2010 <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <sys/types.h>
#include <limits.h>
#include <stdlib.h>
#include <unistd.h>
#include <stdbool.h>
#include <stdio.h>
#include <string.h>
#include <support.h>
#include <mint/osbind.h>
#include <mint/cookie.h>

#include "utils/log.h"
#include "atari/osspec.h"
#include "atari/gemtk/gemtk.h"

#ifndef PATH_MAX
#define PATH_MAX 1024
#endif

NS_ATARI_SYSINFO atari_sysinfo;

void init_os_info(void)
{
	int16_t out[4];
	long cookie_FSMC = 0;

	atari_sysinfo.gemdos_version = Sversion();

	if( tos_getcookie (C_FSMC, &cookie_FSMC ) == C_FOUND ) {
		atari_sysinfo.gdos_FSMC = 1;
	} else {
		atari_sysinfo.gdos_FSMC = 0;
	}
	atari_sysinfo.large_sfont_pxh = 13;
	atari_sysinfo.medium_sfont_pxh = 6;
	atari_sysinfo.small_sfont_pxh = 4;
	/* todo: detect if system font is monospaced */
	atari_sysinfo.sfont_monospaced = true;
	if( appl_xgetinfo(AES_LARGEFONT, &out[0],  &out[1],  &out[2], &out[3] ) > 0 ){
		atari_sysinfo.large_sfont_pxh = out[0];
	}
	if( appl_xgetinfo(AES_SMALLFONT, &out[0],  &out[1],  &out[2], &out[3] ) > 0 ){
		atari_sysinfo.small_sfont_pxh = out[0];
	}
	atari_sysinfo.aes_max_win_title_len = 79;
	if (sys_type() & (SYS_MAGIC|SYS_NAES|SYS_XAAES)) {
		if (sys_NAES()) {
			atari_sysinfo.aes_max_win_title_len = 127;
		}
		if (sys_XAAES()) {
			atari_sysinfo.aes_max_win_title_len = 200;
		}
	}
}


/* exported interface documented in atari/osspec.h */
int tos_getcookie(long tag, long * value)
{
	COOKIE * cptr;

	if( atari_sysinfo.gemdos_version > TOS4VER ){
		return( Getcookie(tag, value) );
	}

	cptr = (COOKIE*)Setexc(0x0168, -1L);
	if(cptr != NULL) {
		do {
			if( cptr->c == tag ){
				if(cptr->v != 0 ){
					if( value != NULL ){
						*value = cptr->v;
					}
					return( C_FOUND );
				}
			}
		} while( (cptr++)->c != 0L );
	}
	return( C_NOTFOUND );
}

/*

  a fixed version of realpath() which returns valid
  paths for TOS which have no U: drive

*/

char *gemdos_realpath(const char * path, char * rpath)
{
	char work[PATH_MAX+1];
	char * r;

	if (rpath == NULL) {
		return (NULL);
	}

	// Check if the path is already absolute:
	if(path[1] == ':'){
		strcpy(rpath, path);
		return(rpath);
	}

	NSLOG(netsurf, INFO, "realpath in: %s\n", path);
	r = realpath(path, work);
	if (r != NULL) {
		unx2dos((const char *)r, rpath);
		NSLOG(netsurf, INFO, "realpath out: %s\n", rpath);
		return(rpath);
	} else {
		NSLOG(netsurf, INFO, "realpath out: NULL!\n");
	}
	return (NULL);
}







netsurf-vince/pdf/frontends/atari/osspec.h

/*
 * Copyright 2011 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NS_ATARI_OSSPEC_H
#define NS_ATARI_OSSPEC_H

typedef struct {
	long c;
	long v;
} COOKIE;

typedef struct {
	unsigned short gemdos_version;
	unsigned short gdos_FSMC;
	unsigned short systype;
	unsigned short small_sfont_pxh;
	unsigned short medium_sfont_pxh;
	unsigned short large_sfont_pxh;
	bool sfont_monospaced;
	short aes_max_win_title_len;
} NS_ATARI_SYSINFO;

extern NS_ATARI_SYSINFO atari_sysinfo;

void init_os_info(void);
void fix_path(char * path);
char * gemdos_realpath(const char * path, char * rpath);
int tos_getcookie( long tag, long * value );

#endif







netsurf-vince/pdf/frontends/atari/plot/eddi.h

/*
    SDL - Simple DirectMedia Layer
    Copyright (C) 1997-2009 Sam Lantinga

    This library is free software; you can redistribute it and/or
    modify it under the terms of the GNU Lesser General Public
    License as published by the Free Software Foundation; either
    version 2.1 of the License, or (at your option) any later version.

    This library is distributed in the hope that it will be useful,
    but WITHOUT ANY WARRANTY; without even the implied warranty of
    MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the GNU
    Lesser General Public License for more details.

    You should have received a copy of the GNU Lesser General Public
    License along with this library; if not, write to the Free Software
    Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA  02110-1301  USA

    Sam Lantinga
    slouken@libsdl.org
*/

#ifndef _atari_eddi_h
#define _atari_eddi_h

/*--- Defines ---*/

/* EdDI versions */

#define EDDI_10	(0x0100)
#define EDDI_11 (0x0110)

/* Screen format */

enum {
	VDI_FORMAT_UNKNOWN=-1,
	VDI_FORMAT_INTER=0,	/* Interleaved bitplanes */
	VDI_FORMAT_VDI=1,	/* VDI independent */
	VDI_FORMAT_PACK=2	/* Packed pixels */
};

/* CLUT types */
enum {
	VDI_CLUT_NONE=0,	/* Monochrome mode */
	VDI_CLUT_HARDWARE,	/* <256 colours mode */
	VDI_CLUT_SOFTWARE	/* True colour mode */
};


/*--- Functions ---*/

unsigned long EdDI_version(void *function_pointer);

#endif /* atari_eddi_s_h */







netsurf-vince/pdf/frontends/atari/plot/eddi.s

/*
    SDL - Simple DirectMedia Layer
    Copyright (C) 1997-2009 Sam Lantinga

    This library is free software; you can redistribute it and/or
    modify it under the terms of the GNU Lesser General Public
    License as published by the Free Software Foundation; either
    version 2.1 of the License, or (at your option) any later version.

    This library is distributed in the hope that it will be useful,
    but WITHOUT ANY WARRANTY; without even the implied warranty of
    MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the GNU
    Lesser General Public License for more details.

    You should have received a copy of the GNU Lesser General Public
    License along with this library; if not, write to the Free Software
    Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA  02110-1301  USA

    Sam Lantinga
    slouken@libsdl.org
*/

/*
 *Read EdDI version
 *
 *Patrice Mandin
 */

.text

.globl _EdDI_version

/*--- Vector installer ---*/

_EdDI_version:
movel sp@(4),a0 /* Value of EdDI cookie */

/* Call EdDI function #0 */
clrl d0
jsr (a0)

rts







netsurf-vince/pdf/frontends/atari/plot/font_freetype.c

/*
 * Copyright 2005 James Bursa <bursa@users.sourceforge.net>
 *           2008 Vincent Sanders <vince@simtec.co.uk>
 *           2011 Ole Loots <ole@monochrom.net>
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifdef WITH_FREETYPE_FONT_DRIVER
#include <assert.h>
#include <ft2build.h>
#include FT_CACHE_H

#include "utils/log.h"
#include "utils/nsoption.h"
#include "netsurf/mouse.h"
#include "netsurf/plot_style.h"

#include "atari/gui.h"
#include "atari/bitmap.h"
#include "atari/plot/plot.h"
#include "atari/plot/fontplot.h"
#include "atari/plot/font_freetype.h"
#include "atari/findfile.h"
#include "atari/gemtk/gemtk.h"

/* -------------------------------------------------------------------------- */
/*  Font Loading & Mapping scheme                                             */
/* -------------------------------------------------------------------------- */
/*

Truetype fonts are loaded in the following priority order:

1. Option values.
2. default resouce names (8.3 compatible).
3. default font package installation path.


Resource font names & their meanings:
--------------------------------------------
s.ttf		=> Serif
sb.ttf		=> Serif Bold
ss.ttf 		=> Sans Serif					*Default Font
ssb.ttf 	=> Sans Serif Bold
ssi.ttf 	=> Sans Serif Italic
ssib.ttf 	=> Sans Serif Italic Bold
mono.ttf	=> Monospaced
monob.ttf 	=> Monospaced Bold
cursive.ttf	=> Cursive
fantasy.ttf => Fantasy
*/

#define FONT_RESOURCE_PATH "fonts/"
#define DEJAVU_PATH 	"/usr/share/fonts/truetype/ttf-dejavu/"
#define BITSTREAM_PATH 	"/usr/share/fonts/truetype/ttf-bitstream-vera/"

#if !defined(USE_BITSTREAM_FONT_PACKAGE) && !defined(USE_DEJAVU_FONT_PACKAGE)
# define USE_BITSTREAM_FONT_PACKAGE
#endif

#if defined(USE_DEJAVU_FONT_PACKAGE)
# define FONT_PKG_PATH					DEJAVU_PATH
# define FONT_FILE_SANS					"DejaVuSans.ttf"
# define FONT_FILE_SANS_BOLD			"DejaVuSans-Bold.ttf"
# define FONT_FILE_SANS_OBLIQUE			"DejaVuSans-Oblique.ttf"
# define FONT_FILE_SANS_BOLD_OBLIQUE	"DejaVuSans-BoldOblique.ttf"
# define FONT_FILE_SERIF				"DejaVuSerif.ttf"
# define FONT_FILE_SERIF_BOLD			"DejaVuSerif-Bold.ttf"
# define FONT_FILE_MONO					"DejaVuSansMono.ttf"
# define FONT_FILE_MONO_BOLD			"DejaVuSerif-Bold.ttf"
# define FONT_FILE_OBLIQUE				"DejaVuSansMono-Oblique.ttf"
# define FONT_FILE_FANTASY				"DejaVuSerifCondensed-Bold.ttf"
#elif  defined(USE_BITSTREAM_FONT_PACKAGE)
# define FONT_PKG_PATH					BITSTREAM_PATH
# define FONT_FILE_SANS					"Vera.ttf"
# define FONT_FILE_SANS_BOLD			"VeraBd.ttf"
# define FONT_FILE_SANS_OBLIQUE			"VeraIt.ttf"
# define FONT_FILE_SANS_BOLD_OBLIQUE	"VeraBI.ttf"
# define FONT_FILE_SERIF				"VeraSe.ttf"
# define FONT_FILE_SERIF_BOLD			"VeraSeBd.ttf"
# define FONT_FILE_MONO					"VeraMono.ttf"
# define FONT_FILE_MONO_BOLD			"VeraMoBd.ttf"
# define FONT_FILE_OBLIQUE				"VeraMoIt.ttf"
# define FONT_FILE_FANTASY				"VeraMoBI.ttf"

#endif

#define CACHE_SIZE 2048
#define CACHE_MIN_SIZE (100 * 1024)
#define BOLD_WEIGHT 700

extern unsigned long atari_plot_flags;
extern int atari_plot_vdi_handle;

static FT_Library library;
static FTC_Manager ft_cmanager;
static FTC_CMapCache ft_cmap_cache ;
static FTC_ImageCache ft_image_cache;

int ft_load_type;

/* cache manager faceID data to create freetype faceid on demand */
typedef struct ftc_faceid_s {
	char *fontfile; /* path to font */
	int index; /* index of font */
	int cidx; /* character map index for unicode */
} ftc_faceid_t;

static int dtor( FONT_PLOTTER self );
static int str_width( FONT_PLOTTER self,const plot_font_style_t *fstyle,
						const char * str, size_t length, int * width  );
static int str_split( FONT_PLOTTER self, const plot_font_style_t *fstyle,
						const char *string, size_t length,int x,
						size_t *char_offset, int *actual_x );
static int pixel_pos( FONT_PLOTTER self, const plot_font_style_t *fstyle,
							const char *string, size_t length,int x,
							size_t *char_offset, int *actual_x );
static int text( FONT_PLOTTER self,  int x, int y, const char *text,
					size_t length, const plot_font_style_t *fstyle );

static void draw_glyph8(FONT_PLOTTER self, GRECT *clip, GRECT * loc,
						uint8_t * pixdata, int pitch, uint32_t colour);
static void draw_glyph1(FONT_PLOTTER self, GRECT * clip, GRECT * loc,
						uint8_t * pixdata, int pitch, uint32_t colour);

static ftc_faceid_t *font_faces[FONT_FACE_COUNT];
static MFDB tmp;
static int tmp_mfdb_size;
static bool init = false;
static struct bitmap * fontbmp;
static size_t fontbmp_stride;
static int fontbmp_allocated_height;
static int fontbmp_allocated_width;



/* map cache manager handle to face id */
static FT_Error ft_face_requester(FTC_FaceID face_id, FT_Library  library, FT_Pointer request_data, FT_Face *face )
{
	FT_Error error;
	ftc_faceid_t *ft_face = (ftc_faceid_t *)face_id;
	int cidx;

	error = FT_New_Face(library, ft_face->fontfile, ft_face->index, face);
	if (error) {
		NSLOG(netsurf, INFO, "Could not find font (code %d)\n", error);
	} else {
		error = FT_Select_Charmap(*face, FT_ENCODING_UNICODE);
		if (error) {
			NSLOG(netsurf, INFO,
			      "Could not select charmap (code %d)\n", error);
		} else {
			for (cidx = 0; cidx < (*face)->num_charmaps; cidx++) {
				if ((*face)->charmap == (*face)->charmaps[cidx]) {
					ft_face->cidx = cidx;
					break;
				}
			}
		}
	}
	NSLOG(netsurf, INFO, "Loaded face from %s\n", ft_face->fontfile);
	return error;
}

/* create new framebuffer face and cause it to be loaded to check its ok */
static ftc_faceid_t *
ft_new_face(const char *option, const char *resname, const char *fontfile)
{
	ftc_faceid_t *newf;
	FT_Error error;
	FT_Face aface;
	char buf[PATH_MAX];

	newf = calloc(1, sizeof(ftc_faceid_t));
	if (option != NULL) {
		newf->fontfile = strdup(option);
	} else {
		atari_find_resource(buf, resname, fontfile);
		newf->fontfile = strdup(buf);
	}
	error = FTC_Manager_LookupFace(ft_cmanager, (FTC_FaceID)newf, &aface);
	if (error) {
		NSLOG(netsurf, INFO,
		      "Could not find font face %s (code %d)\n", fontfile,
		      error);
		free(newf);
		newf = font_faces[FONT_FACE_DEFAULT]; /* use default */
	}
	return newf;
}

static void ft_fill_scalar(const plot_font_style_t *fstyle, FTC_Scaler srec)
{
	int selected_face = FONT_FACE_DEFAULT;

	switch (fstyle->family) {

	case PLOT_FONT_FAMILY_SERIF:
		if (fstyle->weight >= BOLD_WEIGHT) {
			selected_face = FONT_FACE_SERIF_BOLD;
		} else {
			selected_face = FONT_FACE_SERIF;
		}
		break;

	case PLOT_FONT_FAMILY_MONOSPACE:
		if (fstyle->weight >= BOLD_WEIGHT) {
			selected_face = FONT_FACE_MONOSPACE_BOLD;
		} else {
			selected_face = FONT_FACE_MONOSPACE;
		}
		break;

	case PLOT_FONT_FAMILY_CURSIVE:
		selected_face = FONT_FACE_CURSIVE;
		break;

	case PLOT_FONT_FAMILY_FANTASY:
		selected_face = FONT_FACE_FANTASY;
		break;

	case PLOT_FONT_FAMILY_SANS_SERIF:
	default:
		if ((fstyle->flags & FONTF_ITALIC) ||
		    (fstyle->flags & FONTF_OBLIQUE)) {
			if (fstyle->weight >= BOLD_WEIGHT) {
				selected_face = FONT_FACE_SANS_SERIF_ITALIC_BOLD;
			} else {
				selected_face = FONT_FACE_SANS_SERIF_ITALIC;
			}
		} else {
			if (fstyle->weight >= BOLD_WEIGHT) {
				selected_face = FONT_FACE_SANS_SERIF_BOLD;
			} else {
				selected_face = FONT_FACE_SANS_SERIF;
			}
		}
	}

	srec->face_id = (FTC_FaceID)font_faces[selected_face];

	srec->width = srec->height = (fstyle->size * 64) / PLOT_STYLE_SCALE;
	srec->pixel = 0;

	/* calculate x/y resolution, when browser_get_dpi() isn't available */
	/* 72 is an good value. */
	/* TODO: because browser_get_dpi() is to large, calculate that value */
	/*       by VDI values. */
	srec->x_res = srec->y_res = 72; // browser_get_dpi();
}

static FT_Glyph ft_getglyph(const plot_font_style_t *fstyle, uint32_t ucs4)
{
	FT_UInt glyph_index;
	FTC_ScalerRec srec;
	FT_Glyph glyph;
	//FT_Error error;
	ftc_faceid_t *ft_face;

	ft_fill_scalar(fstyle, &srec);
	ft_face = (ftc_faceid_t *)srec.face_id;
	glyph_index = FTC_CMapCache_Lookup(ft_cmap_cache, srec.face_id, ft_face->cidx, ucs4);
	//error =
	FTC_ImageCache_LookupScaler(ft_image_cache,
					    &srec,
					    FT_LOAD_RENDER |
					    FT_LOAD_FORCE_AUTOHINT |
					    ft_load_type,
					    glyph_index,
					    &glyph,
					    NULL);
	return glyph;
}


/* initialise font handling */
static bool ft_font_init(void)
{
	FT_Error error;
	FT_ULong max_cache_size;
	FT_UInt max_faces = 6;
	int i;

	/* freetype library initialise */
	error = FT_Init_FreeType( &library );
	if (error) {
		NSLOG(netsurf, INFO,
		      "Freetype could not initialised (code %d)\n", error);
		return false;
	}

	/* set the Glyph cache size up */
	max_cache_size = CACHE_SIZE * 1024;
	if (max_cache_size < CACHE_MIN_SIZE) {
		max_cache_size = CACHE_MIN_SIZE;
	}

	/* cache manager initialise */
	error = FTC_Manager_New(library,
				max_faces,
				0,
				max_cache_size,
				ft_face_requester,
				NULL,
				&ft_cmanager);
	if (error) {
		NSLOG(netsurf, INFO,
		      "Freetype could not initialise cache manager (code %d)\n",
		      error);
		FT_Done_FreeType(library);
		return false;
	}

	error = FTC_CMapCache_New(ft_cmanager, &ft_cmap_cache);
	error = FTC_ImageCache_New(ft_cmanager, &ft_image_cache);

	/* Optain font faces */


	/* Default font, Sans Serif */
	font_faces[FONT_FACE_SANS_SERIF] = NULL;
	font_faces[FONT_FACE_SANS_SERIF] = ft_new_face(
											nsoption_charp(font_face_sans_serif),
							FONT_RESOURCE_PATH "ss.ttf",
							FONT_PKG_PATH FONT_FILE_SANS
										);
	if (font_faces[FONT_FACE_SANS_SERIF] == NULL) {
		NSLOG(netsurf, INFO,
		      "Could not find default font (code %d)\n", error);
		FTC_Manager_Done(ft_cmanager);
		FT_Done_FreeType(library);
		return false;
	}

	/* Sans Serif Bold*/
	font_faces[FONT_FACE_SANS_SERIF_BOLD] =
			ft_new_face(nsoption_charp(font_face_sans_serif_bold),
			    FONT_RESOURCE_PATH "ssb.ttf",
			    FONT_PKG_PATH FONT_FILE_SANS_BOLD);

	/* Sans Serif Italic */
	font_faces[FONT_FACE_SANS_SERIF_ITALIC] =
			ft_new_face(nsoption_charp(font_face_sans_serif_italic),
			    FONT_RESOURCE_PATH "ssi.ttf",
			    FONT_PKG_PATH FONT_FILE_SANS_OBLIQUE);

	/* Sans Serif Italic Bold */
	font_faces[FONT_FACE_SANS_SERIF_ITALIC_BOLD] =
			ft_new_face(nsoption_charp(font_face_sans_serif_italic_bold),
			    FONT_RESOURCE_PATH "ssib.ttf",
			    FONT_PKG_PATH FONT_FILE_SANS_BOLD_OBLIQUE);

	/* Monospaced */
	font_faces[FONT_FACE_MONOSPACE] =
			ft_new_face(nsoption_charp(font_face_monospace),
			    FONT_RESOURCE_PATH "mono.ttf",
			    FONT_PKG_PATH FONT_FILE_MONO);

	/* Mospaced Bold */
	font_faces[FONT_FACE_MONOSPACE_BOLD] =
			ft_new_face(nsoption_charp(font_face_monospace_bold),
			    FONT_RESOURCE_PATH "monob.ttf",
			    FONT_PKG_PATH FONT_FILE_MONO_BOLD);

	/* Serif */
	font_faces[FONT_FACE_SERIF] =
			ft_new_face(nsoption_charp(font_face_serif),
			    FONT_RESOURCE_PATH "s.ttf",
			    FONT_PKG_PATH FONT_FILE_SERIF);

	/* Serif Bold */
	font_faces[FONT_FACE_SERIF_BOLD] =
			ft_new_face(nsoption_charp(font_face_serif_bold),
			    FONT_RESOURCE_PATH "sb.ttf",
			    FONT_PKG_PATH FONT_FILE_SERIF_BOLD);

	/* Cursive */
	font_faces[FONT_FACE_CURSIVE] =
			ft_new_face(nsoption_charp(font_face_cursive),
			    FONT_RESOURCE_PATH "cursive.ttf",
			    FONT_PKG_PATH FONT_FILE_OBLIQUE);

	/* Fantasy */
	font_faces[FONT_FACE_FANTASY] =
			ft_new_face(nsoption_charp(font_face_fantasy),
			    FONT_RESOURCE_PATH "fantasy.ttf",
			    FONT_PKG_PATH FONT_FILE_FANTASY);

	for (i=1; i<FONT_FACE_COUNT; i++) {
		if (font_faces[i] == NULL){
			font_faces[i] = font_faces[FONT_FACE_SANS_SERIF];
		}
	}

	return true;
}


static bool ft_font_finalise(void)
{
	FTC_Manager_Done(ft_cmanager );
	FT_Done_FreeType(library);
	return true;
}

static int str_width( FONT_PLOTTER self,const plot_font_style_t *fstyle,
			 const char *string, size_t length,
			 int *width)
{
	uint32_t ucs4;
	size_t nxtchr = 0;
	FT_Glyph glyph;

	*width = 0;
	while (nxtchr < length) {
		ucs4 = utf8_to_ucs4(string + nxtchr, length - nxtchr);
		nxtchr = utf8_next(string, length, nxtchr);

		glyph = ft_getglyph(fstyle, ucs4);
		if (glyph == NULL)
			continue;
		*width += glyph->advance.x >> 16;
	}
	return(1);
}


static int str_split( FONT_PLOTTER self, const plot_font_style_t *fstyle,
		const char *string, size_t length,
		int x, size_t *char_offset, int *actual_x)
{
	uint32_t ucs4;
	size_t nxtchr = 0;
	int last_space_x = 0;
	int last_space_idx = 0;
	FT_Glyph glyph;

	*actual_x = 0;
	while (nxtchr < length) {
		ucs4 = utf8_to_ucs4(string + nxtchr, length - nxtchr);
      glyph = ft_getglyph(fstyle, ucs4);
      if (glyph == NULL)
			continue;
		if (ucs4 == 0x20) {
			last_space_x = *actual_x;
			last_space_idx = nxtchr;
		}
		*actual_x += glyph->advance.x >> 16;
		if (*actual_x > x && last_space_idx != 0) {
			/* string has exceeded available width and we've
			 * found a space; return previous space */
			*actual_x = last_space_x;
			*char_offset = last_space_idx;
			return true;
		}
		nxtchr = utf8_next(string, length, nxtchr);
	}
	*char_offset = nxtchr;
	return (1);
}


static int pixel_pos( FONT_PLOTTER self, const plot_font_style_t *fstyle,
		const char *string, size_t length,
		int x, size_t *char_offset, int *actual_x)
{
	uint32_t ucs4;
	size_t nxtchr = 0;
	FT_Glyph glyph;
	int prev_x = 0;

	*actual_x = 0;
	while (nxtchr < length) {
		ucs4 = utf8_to_ucs4(string + nxtchr, length - nxtchr);
		glyph = ft_getglyph(fstyle, ucs4);
		if (glyph == NULL)
			continue;
			*actual_x += glyph->advance.x >> 16;
			if (*actual_x > x)
				break;

			prev_x = *actual_x;
			nxtchr = utf8_next(string, length, nxtchr);
	}

	/* choose nearest of previous and last x */
	if (abs(*actual_x - x) > abs(prev_x - x))
		*actual_x = prev_x;
	*char_offset = nxtchr;
	return ( 1 );
}


static void draw_glyph8(FONT_PLOTTER self, GRECT * clip, GRECT * loc, uint8_t * pixdata, int pitch, uint32_t colour)
{
	uint32_t * linebuf;
	uint32_t fontpix;
	int xloop,yloop,xoff,yoff;
	int x,y,w,h;

	x = loc->g_x;
	y = loc->g_y;
	w = loc->g_w;
	h = loc->g_h;

	if( !rc_intersect( clip, loc ) ){
		return;
	}

	xoff = loc->g_x - x;
	yoff = loc->g_y - y;

	assert( loc->g_h <= h );
	assert( loc->g_w <= w );

	h = loc->g_h;
	w = loc->g_w;

    assert( h <= fontbmp_allocated_height );
    assert( w <= fontbmp_allocated_width );

	fontbmp->height = h;
	fontbmp->width = w;
	for( yloop = 0; yloop < MIN(fontbmp_allocated_height, h); yloop++) {
		linebuf = (uint32_t *)(fontbmp->pixdata + (fontbmp_stride * yloop));
		for(xloop = 0; xloop < MIN(fontbmp_allocated_width, w); xloop++){
			fontpix = (uint32_t)(pixdata[(( yoff + yloop ) * pitch) + xloop + xoff]);
			linebuf[xloop] = (uint32_t)(colour | fontpix);
		}
	}
	plot_blit_bitmap(fontbmp, loc->g_x, loc->g_y, 0, BITMAPF_MONOGLYPH);
}

static void draw_glyph1(FONT_PLOTTER self, GRECT * clip, GRECT * loc, uint8_t * pixdata, int pitch, uint32_t colour)
{
	int xloop,yloop,xoff,yoff;
	int x,y,w,h;
	uint8_t bitm;
    const uint8_t *fntd;

	x = loc->g_x;
	y = loc->g_y;
	w = loc->g_w;
	h = loc->g_h;

	if( !rc_intersect( clip, loc ) ){
		return;
	}

	xoff = loc->g_x - x;
	yoff = loc->g_y - y;

	if (h > loc->g_h)
		h = loc->g_h;

	if (w > loc->g_w)
		w = loc->g_w;

	int stride = MFDB_STRIDE( w );
	if( tmp.fd_addr == NULL || tmp_mfdb_size < MFDB_SIZE( 1, stride, h) ){
		tmp_mfdb_size = init_mfdb( 1, w, h,  MFDB_FLAG_STAND | MFDB_FLAG_ZEROMEM, &tmp );
	} else {
		void * buf = tmp.fd_addr;
		int size = init_mfdb( 1, w, h,  MFDB_FLAG_STAND | MFDB_FLAG_NOALLOC, &tmp );
		tmp.fd_addr = buf;
		memset( tmp.fd_addr, 0, size );
	}
	short * buf;
	for( yloop = 0; yloop < h; yloop++) {
		fntd = pixdata + (pitch * (yloop+yoff))+(xoff>>3);
		buf = tmp.fd_addr;
		buf += (tmp.fd_wdwidth*yloop);
		for ( xloop = 0, bitm = (1<<(7-(xoff%8))); xloop < w; xloop++, bitm=(bitm>>1) ) {
				if( (*fntd & bitm) != 0 ){
					short whichbit = (1<<(15-(xloop%16)));
					buf[xloop>>4] = ((buf[xloop>>4])|(whichbit));
				}
				if( bitm == 1 ) {
					fntd++;
					bitm = 128;
				}
		}
	}
#ifdef WITH_8BPP_SUPPORT
	if( app.nplanes > 8 ){
#endif
		plot_blit_mfdb(loc, &tmp, OFFSET_CUSTOM_COLOR, PLOT_FLAG_TRANS );
#ifdef WITH_8BPP_SUPPORT
	} else {
		plot_blit_mfdb(loc, &tmp, colour, PLOT_FLAG_TRANS );
	}
#endif

}

static int text( FONT_PLOTTER self,  int x, int y, const char *text, size_t length,
				 const plot_font_style_t *fstyle )
{
	uint32_t ucs4;
	size_t nxtchr = 0;
	FT_Glyph glyph;
	FT_BitmapGlyph bglyph;
	GRECT loc, clip;
	uint32_t c = fstyle->foreground ;
	struct rect clipping;
	/* in -> BGR */
	/* out -> ARGB */
	if( !(self->flags & FONTPLOT_FLAG_MONOGLYPH) ){
		c = ABGR_TO_RGB(c);
	} else {
#ifdef WITH_8BPP_SUPPORT
		if( app.nplanes > 8 ){
#endif
			RGB1000 out; /* struct with RGB shorts */
			rgb_to_vdi1000( (unsigned char*)&c, &out);
			vs_color(atari_plot_vdi_handle, OFFSET_CUSTOM_COLOR,
						(short*)&out);
#ifdef WITH_8BPP_SUPPORT
		} else {
			c = RGB_TO_VDI(c);
		}
#endif
	}

	plot_get_clip(&clipping);
	clip.g_x = clipping.x0;
	clip.g_y = clipping.y0;
	clip.g_w = (clipping.x1 - clipping.x0)+1;
	clip.g_h = (clipping.y1 - clipping.y0)+1;

	fontbmp = atari_bitmap_realloc( clip.g_w, clip.g_h,
				4, clip.g_w << 2,
				BITMAP_GROW, fontbmp );
	fontbmp_stride = atari_bitmap_get_rowstride(fontbmp);
	fontbmp_allocated_height = clip.g_h;
	fontbmp_allocated_width = clip.g_w;

	while (nxtchr < length) {
		ucs4 = utf8_to_ucs4(text + nxtchr, length - nxtchr);
		nxtchr = utf8_next(text, length, nxtchr);

		glyph = ft_getglyph(fstyle, ucs4);
		if (glyph == NULL){
			continue;
		}

		if (glyph->format == FT_GLYPH_FORMAT_BITMAP) {
				bglyph = (FT_BitmapGlyph)glyph;
				loc.g_x = x + bglyph->left;
				loc.g_y = y - bglyph->top;
				loc.g_w = bglyph->bitmap.width;
				loc.g_h = bglyph->bitmap.rows;

				if( loc.g_w > 0) {
					self->draw_glyph( self,
						&clip, &loc,
						bglyph->bitmap.buffer,
						bglyph->bitmap.pitch,
						c
					);
				}
		}
		x += glyph->advance.x >> 16;
	}
	return( 0 );
}


int ctor_font_plotter_freetype( FONT_PLOTTER self )
{
	self->dtor = dtor;
	self->str_width = str_width;
	self->str_split = str_split;
	self->pixel_pos = pixel_pos;
	self->text = text;

	/* set the default render mode */
	if( (self->flags & FONTPLOT_FLAG_MONOGLYPH) != 0 ){
		ft_load_type = FT_LOAD_MONOCHROME;
		self->draw_glyph = draw_glyph1;
	}
	else{
		ft_load_type = 0;
		self->draw_glyph = draw_glyph8;
	}

	NSLOG(netsurf, INFO, "%s: %s\n", (char *)__FILE__, __FUNCTION__);
	if( !init ) {
		ft_font_init();
		fontbmp = atari_bitmap_create(48, 48, 0);
		fontbmp->opaque = false;
		init = true;
	}

	return( 1 );
}

static int dtor( FONT_PLOTTER self )
{
	ft_font_finalise();
	if( fontbmp != NULL ) {
		atari_bitmap_destroy( fontbmp );
	fontbmp = NULL;
    }
	if( tmp.fd_addr != NULL ){
		free( tmp.fd_addr );
	}
	return( 1 );
}

#endif







netsurf-vince/pdf/frontends/atari/plot/font_freetype.h

/*
 * Copyright 2011 Ole Loots <ole@monochrom.net>
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef FONT_PLOTTER_FREETYPE
#define FONT_PLOTTER_FREETYPE

#include <ft2build.h>
#include FT_FREETYPE_H
#include FT_GLYPH_H
#include "utils/utf8.h"

/* defines for accesing the faces */
#define FONT_FACE_DEFAULT 0

#define FONT_FACE_SANS_SERIF 0
#define FONT_FACE_SANS_SERIF_BOLD 1
#define FONT_FACE_SANS_SERIF_ITALIC 2
#define FONT_FACE_SANS_SERIF_ITALIC_BOLD 3
#define FONT_FACE_MONOSPACE 4
#define FONT_FACE_MONOSPACE_BOLD 5
#define FONT_FACE_SERIF 6
#define FONT_FACE_SERIF_BOLD 7
#define FONT_FACE_CURSIVE 8
#define FONT_FACE_FANTASY 9

#define FONT_FACE_COUNT 10

struct font_desc {
    const char *name;
    int width, height;
    const char *encoding;
};

/* extern int ft_load_type; */

int ctor_font_plotter_freetype( FONT_PLOTTER self );

#endif







netsurf-vince/pdf/frontends/atari/plot/font_internal.c

/*
 * Copyright 2008 Vincent Sanders <vince@simtec.co.uk>
 * Copyright 2011 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifdef WITH_INTERNAL_FONT_DRIVER

#include <assert.h>
#include <unistd.h>

#include "utils/utf8.h"
#include "utils/log.h"
#include "netsurf/mouse.h"
#include "netsurf/plot_style.h"

#include "atari/gui.h"
#include "atari/bitmap.h"
#include "atari/plot/plot.h"
#include "atari/plot/fontplot.h"
#include "atari/plot/font_internal.h"


extern unsigned long atari_plot_flags;
extern int atari_plot_vdi_handle;

static int dtor( FONT_PLOTTER self );
static int str_width( FONT_PLOTTER self,const plot_font_style_t *fstyle, 	const char * str, size_t length, int * width  );
static int str_split( FONT_PLOTTER self, const plot_font_style_t *fstyle,const char *string,
					  size_t length,int x, size_t *char_offset, int *actual_x );
static int pixel_pos( FONT_PLOTTER self, const plot_font_style_t *fstyle,const char *string,
						size_t length,int x, size_t *char_offset, int *actual_x );
static int text( FONT_PLOTTER self,  int x, int y, const char *text, size_t length, const plot_font_style_t *fstyle );

static bool init = false;
static int vdih;
static struct bitmap * fontbmp;
extern struct s_vdi_sysinfo vdi_sysinfo;

const struct fb_font_desc font_regular;
const struct fb_font_desc font_italic;
const struct fb_font_desc font_bold;
const struct fb_font_desc font_italic_bold;

static MFDB tmp;
static int tmp_mfdb_size;

#define FONTDATAMAX 4096

static const struct fb_font_desc*
fb_get_font(const plot_font_style_t *fstyle)
{
	if (fstyle->weight >= 700) {
		if ((fstyle->flags & FONTF_ITALIC) ||
				(fstyle->flags & FONTF_OBLIQUE)) {
			return &font_italic_bold;
		} else {
			return &font_bold;
		}
	} else {
		if ((fstyle->flags & FONTF_ITALIC) ||
				(fstyle->flags & FONTF_OBLIQUE)) {
			return &font_italic;
		} else {
			return &font_regular;
		}
	}
}

static nserror utf8_to_font_encoding(const struct fb_font_desc* font,
				       const char *string,
				       size_t len,
				       char **result)
{
	return utf8_to_enc(string, font->encoding, len, result);

}

int ctor_font_plotter_internal( FONT_PLOTTER self )
{
	self->dtor = dtor;
	self->str_width = str_width;
	self->str_split = str_split;
	self->pixel_pos = pixel_pos;
	self->text = text;
	NSLOG(netsurf, INFO, "%s: %s\n", (char *)__FILE__, __FUNCTION__);
	if( !init ) {
		vdih = self->vdi_handle;
		fontbmp = atari_bitmap_create(48, 48, 0);
		fontbmp->opaque = false;
	}
	init = true;
	return( 1 );
}

static int dtor( FONT_PLOTTER self )
{
	if( tmp.fd_addr != NULL ){
		free( tmp.fd_addr );
	}
	return( 1 );
}

static int str_width( FONT_PLOTTER self,const plot_font_style_t *fstyle, const char * str,
					  size_t length, int * width  )
{
   const struct fb_font_desc* fb_font = fb_get_font(fstyle);
   *width = fb_font->width * utf8_bounded_length(str, length);
	return( 1 );
}

static int str_split( FONT_PLOTTER self, const plot_font_style_t * fstyle, const char *string,
					  size_t length,int x, size_t *char_offset, int *actual_x )
{
	const struct fb_font_desc* fb_font = fb_get_font(fstyle);
	int c_off = *char_offset = x / fb_font->width;
	if (*char_offset > length) {
		 *char_offset = length;
	} else {
		while (*char_offset > 0) {
			if (string[*char_offset] == ' ')
				break;
			(*char_offset)--;
		}
		if (*char_offset == 0) {
			*char_offset = c_off;
			while (*char_offset < length &&
					string[*char_offset] != ' ') {
				(*char_offset)++;
			}
		}
	}
	*actual_x = *char_offset * fb_font->width;
	return( 1  );
}

static int pixel_pos( FONT_PLOTTER self, const plot_font_style_t * fstyle,const char *string,
						size_t length,int x, size_t *char_offset, int *actual_x )
{
	const struct fb_font_desc* fb_font = fb_get_font(fstyle);
    *char_offset = x / fb_font->width;
    if (*char_offset > length)
    	*char_offset = length;
    *actual_x = *char_offset * fb_font->width;
	return( 1 );
}

static void draw_glyph1(FONT_PLOTTER self, GRECT *inloc, uint8_t *chrp, int pitch, uint32_t colour )
{
	size_t bmpstride;
	//GRECT clip;
	uint32_t * fontdata;
	int xloop,yloop;
	int stride = pitch / 8;
	uint32_t * linebuf;
	GRECT loc = *inloc;

	fontbmp = atari_bitmap_realloc( loc.g_w, loc.g_h, fontbmp->bpp, loc.g_w * fontbmp->bpp, BITMAP_GROW, fontbmp );
	bmpstride = atari_bitmap_get_rowstride(fontbmp);
	for( yloop = 0; yloop < loc.g_h; yloop++) {
		uint32_t pixmask = 1 ;
		linebuf = (uint32_t *)(fontbmp->pixdata + (bmpstride * yloop));
		fontdata = (uint32_t*)(chrp + (stride*yloop));
		for(xloop = loc.g_w-1; xloop>=0; xloop--){
			linebuf[xloop] = ((pixmask & *fontdata) == 0) ? 0 : colour;
			pixmask = (pixmask << 1);
		}
	}
	plot_blit_bitmap(fontbmp, loc.g_x, loc.g_y, 0, BITMAPF_MONOGLYPH );
}

static int text( FONT_PLOTTER self,  int x, int y, const char *text, size_t length,
				 const plot_font_style_t *fstyle )
{
    const struct fb_font_desc* fb_font = fb_get_font(fstyle);
    const uint32_t *chrp;
    char *buffer = NULL;
    int chr;
    int blen;
    GRECT loc;
	uint32_t c;

    utf8_to_font_encoding(fb_font, text, length, &buffer);
    if (buffer == NULL)
	return 1;

	/* y is given to the fonts baseline we need it to the fonts top */
	y-=((fb_font->height * 75)/100);

	/* needed? */
    y+=1;  /* the coord is the bottom-left of the pixels offset by 1 to make
	       *   it work since fb coords are the top-left of pixels
	       */
    blen = strlen(buffer);
	if ( blen < 1 ) {
		return( 1 );
	}

	if(atari_plot_flags & PLOT_FLAG_OFFSCREEN ){
		/* 	when the plotter is an offscreen plotter the call to
			bitmap() isn't that expensive. Draw an 8 bit bitmap into the
			offscreen buffer.
		*/
		c =  fstyle->foreground;
		/* in -> BGR */
		/* out -> ARGB */
		c = (ABGR_TO_RGB(c) | 0xFF);
    	loc.g_y = y;
		loc.g_x = x;
    	loc.g_w = fb_font->width;
    	loc.g_h = fb_font->height;
    	for (chr = 0; chr < blen; chr++) {
		loc.g_x = x;
		chrp = fb_font->data + ((unsigned char)buffer[chr] * fb_font->height);
		draw_glyph1(self, &loc, (uint8_t *)chrp, 32, c);
		x+=fb_font->width;
    	}
	} else {
		/* render the whole string into an monochrom mfdb */
		/* and plot that to reduce overhead */
		loc.g_x = x;
    	loc.g_y = y;
    	loc.g_w = blen * fb_font->width;
		assert( loc.g_w > 0 );
    	loc.g_h = fb_font->height;
		int stride = MFDB_STRIDE( loc.g_w );
		if( tmp.fd_addr == NULL || tmp_mfdb_size < MFDB_SIZE( 1, stride, loc.g_h) ){
			tmp_mfdb_size = init_mfdb( 1, loc.g_w, loc.g_h+1,  MFDB_FLAG_STAND | MFDB_FLAG_ZEROMEM, &tmp );
		} else {
			void * buf = tmp.fd_addr;
			int size = init_mfdb( 1, loc.g_w, loc.g_h+1,  MFDB_FLAG_STAND | MFDB_FLAG_NOALLOC, &tmp );
			tmp.fd_addr = buf;
			memset( tmp.fd_addr, 0, size );
		}
		short ypos;
		int rowsize = tmp.fd_wdwidth << 1;
		char * d;
		uint32_t * pp;
		for (chr = 0; chr < blen; chr++) {
		pp = (uint32_t*)fb_font->data + ((unsigned char)buffer[chr] * fb_font->height);
			d = ((uint8_t*)tmp.fd_addr) + chr;
			for( ypos=0; ypos<loc.g_h; ypos++){
				*d = (unsigned char)*pp++;
				d += rowsize;
			}
    	}
#ifdef WITH_8BPP_SUPPORT
    	if( app.nplanes > 8 ){
#endif
			//unsigned short out[4];
			RGB1000 out;
			//rgb_to_vdi1000( (unsigned char*)&fstyle->foreground, (unsigned short*)&out );
			out.blue = 0;
			out.green = 1000;
			out.red = 0;
			vs_color(atari_plot_vdi_handle, OFFSET_CUSTOM_COLOR, (short *)&out);
			vq_color(atari_plot_vdi_handle, OFFSET_CUSTOM_COLOR, 1, (short *)&out);
			//printf("r:%d,g:%d,b:%d", out.red, out.green, out.blue);
			//vsl_color(atari_plot_vdi_handle, OFFSET_CUSTOM_COLOR);
			//vsf_color(atari_plot_vdi_handle, OFFSET_CUSTOM_COLOR);
			plot_blit_mfdb(&loc, &tmp, OFFSET_CUSTOM_COLOR, PLOT_FLAG_TRANS);
#ifdef WITH_8BPP_SUPPORT
		} else {
			unsigned char c = RGB_TO_VDI(fstyle->foreground);
			plot_blit_mfdb(&loc, &tmp, c, PLOT_FLAG_TRANS );
		}
#endif
	}

    free(buffer);
	return( 1 );
}

/* ------------------*/
/* Fontdata 		 */
/* ------------------*/

static const uint32_t fontdata_bold[FONTDATAMAX] = {
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0xE4, 0xAC, 0xA4, 0xA4, 0xEE, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0xEC, 0xA2, 0xA4, 0xA8, 0xEE, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0xEC, 0xA2, 0xAC, 0xA2, 0xEC, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0xEA, 0xAA, 0xAE, 0xA2, 0xE2, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0xEE, 0xA8, 0xAE, 0xA2, 0xEE, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0xE6, 0xA8, 0xAE, 0xAA, 0xEE, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0xEE, 0xA2, 0xA4, 0xA4, 0xE4, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0xEE, 0xAA, 0xAE, 0xAA, 0xEE, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0xEE, 0xAA, 0xAE, 0xA2, 0xE2, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0xE4, 0xAA, 0xAE, 0xAA, 0xEA, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0xEC, 0xAA, 0xAC, 0xAA, 0xEC, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0xE4, 0xAA, 0xA8, 0xAA, 0xE4, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0xEC, 0xAA, 0xAA, 0xAA, 0xEC, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0xEE, 0xA8, 0xAC, 0xA8, 0xEE, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0xEE, 0xA8, 0xAC, 0xA8, 0xE8, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0x4E, 0xCA, 0x4A, 0x4A, 0xEE, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0x44, 0xCC, 0x44, 0x44, 0xEE, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0x4C, 0xC2, 0x44, 0x48, 0xEE, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
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	0x00, 0x00, 0xEE, 0xEE, 0x00, 0x7C, 0xFE, 0xEE,
	0xEE, 0xEE, 0xEE, 0xFE, 0x7C, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x38, 0x38, 0x00, 0xFE,
	0xFE, 0x00, 0x38, 0x38, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x02, 0x7C, 0xFE, 0xEE,
	0xEE, 0xEE, 0xEE, 0xFE, 0x7C, 0x80, 0x00, 0x00,
	0x00, 0x00, 0xE0, 0x70, 0x00, 0xEE, 0xEE, 0xEE,
	0xEE, 0xEE, 0xEE, 0xFE, 0x7E, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x38, 0x70, 0x00, 0xEE, 0xEE, 0xEE,
	0xEE, 0xEE, 0xEE, 0xFE, 0x7E, 0x00, 0x00, 0x00,
	0x00, 0x38, 0x7C, 0xEE, 0x00, 0xEE, 0xEE, 0xEE,
	0xEE, 0xEE, 0xEE, 0xFE, 0x7E, 0x00, 0x00, 0x00,
	0x00, 0x00, 0xEE, 0xEE, 0x00, 0xEE, 0xEE, 0xEE,
	0xEE, 0xEE, 0xEE, 0xFE, 0x7E, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x1C, 0x38, 0x00, 0xEE, 0xEE, 0xEE,
	0xEE, 0xEE, 0xEE, 0xFE, 0x7E, 0x0E, 0xFE, 0xFC,
	0x00, 0x00, 0xE0, 0xE0, 0xFC, 0xFE, 0xEE, 0xEE,
	0xEE, 0xEE, 0xEE, 0xEE, 0xFE, 0xFC, 0xE0, 0xE0,
	0x00, 0x00, 0xEE, 0xEE, 0x00, 0xEE, 0xEE, 0xEE,
	0xEE, 0xEE, 0xEE, 0xFE, 0x7E, 0x0E, 0xFE, 0xFC,
};

const struct fb_font_desc font_bold = {
	.name = "NetSurf Bold",
	.width = 8,
	.height = 16,
	.encoding = "CP1252",
	.data = fontdata_bold,
};


static const uint32_t fontdata_italic[FONTDATAMAX] = {
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0xE4, 0xAC, 0xA4, 0xA4, 0xEE, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0xEC, 0xA2, 0xA4, 0xA8, 0xEE, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0xEC, 0xA2, 0xAC, 0xA2, 0xEC, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0xEA, 0xAA, 0xAE, 0xA2, 0xE2, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0xEE, 0xA8, 0xAE, 0xA2, 0xEE, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0xE6, 0xA8, 0xAE, 0xAA, 0xEE, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0xEE, 0xA2, 0xA4, 0xA4, 0xE4, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0xEE, 0xAA, 0xAE, 0xAA, 0xEE, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0xEE, 0xAA, 0xAE, 0xA2, 0xE2, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0xE4, 0xAA, 0xAE, 0xAA, 0xEA, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0xEC, 0xAA, 0xAC, 0xAA, 0xEC, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0xE4, 0xAA, 0xA8, 0xAA, 0xE4, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0xEC, 0xAA, 0xAA, 0xAA, 0xEC, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0xEE, 0xA8, 0xAC, 0xA8, 0xEE, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0xEE, 0xA8, 0xAC, 0xA8, 0xE8, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0x4E, 0xCA, 0x4A, 0x4A, 0xEE, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0x44, 0xCC, 0x44, 0x44, 0xEE, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0x4C, 0xC2, 0x44, 0x48, 0xEE, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0x4C, 0xC2, 0x4C, 0x42, 0xEC, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0x4A, 0xCA, 0x4E, 0x42, 0xE2, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0x4E, 0xC8, 0x4E, 0x42, 0xEE, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0x46, 0xC8, 0x4E, 0x4A, 0xEE, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0x4E, 0xC2, 0x44, 0x44, 0xE4, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0x4E, 0xCA, 0x4E, 0x4A, 0xEE, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0x4E, 0xCA, 0x4E, 0x42, 0xE2, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0x44, 0xCA, 0x4E, 0x4A, 0xEA, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0x4C, 0xCA, 0x4C, 0x4A, 0xEC, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0x44, 0xCA, 0x48, 0x4A, 0xE4, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0x4C, 0xCA, 0x4A, 0x4A, 0xEC, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0x4E, 0xC8, 0x4C, 0x48, 0xEE, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0x4E, 0xC8, 0x4C, 0x48, 0xE8, 0x00, 0xFE,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x06, 0x06, 0x06, 0x06, 0x0C, 0x0C, 0x0C,
	0x0C, 0x18, 0x00, 0x18, 0x18, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x1B, 0x1B, 0x36, 0x36, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x1B, 0x1B, 0x1B, 0x7F, 0x7F, 0x36, 0x36,
	0xFF, 0xFF, 0x6C, 0x6C, 0x6C, 0x00, 0x00, 0x00,
	0x00, 0x04, 0x3E, 0x7F, 0x6B, 0x68, 0x78, 0x3C,
	0x1E, 0x16, 0xD6, 0xFE, 0x7C, 0x20, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0xC6, 0xCE, 0x1C,
	0x38, 0x70, 0xE6, 0xC6, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x1C, 0x3E, 0x36, 0x36, 0x3C, 0x39, 0x7F,
	0x6E, 0xCC, 0xCC, 0xFE, 0x7A, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x06, 0x06, 0x0C, 0x0C, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x06, 0x0E, 0x1C, 0x38, 0x30, 0x60, 0x60, 0xC0,
	0xC0, 0xC0, 0xC0, 0xC0, 0xE0, 0x70, 0x30, 0x00,
	0x18, 0x1C, 0x0E, 0x06, 0x06, 0x06, 0x06, 0x06,
	0x0C, 0x0C, 0x18, 0x38, 0x70, 0xE0, 0xC0, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x36, 0x36, 0x1C, 0x7F,
	0xFE, 0x38, 0x6C, 0x6C, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x18, 0x18, 0x7E,
	0xFC, 0x30, 0x30, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x18, 0x38, 0x70, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x7E, 0xFC,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x18, 0x18, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x06, 0x0E, 0x1C,
	0x38, 0x70, 0xE0, 0xC0, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x1E, 0x3F, 0x33, 0x33, 0x67, 0x6E, 0x76,
	0xE6, 0xCC, 0xCC, 0xFC, 0x78, 0x00, 0x00, 0x00,
	0x00, 0x06, 0x0E, 0x1E, 0x3C, 0x0C, 0x0C, 0x18,
	0x18, 0x18, 0x30, 0x30, 0x30, 0x00, 0x00, 0x00,
	0x00, 0x1E, 0x3F, 0x33, 0x03, 0x07, 0x1E, 0x7C,
	0x60, 0xC0, 0xC0, 0xFC, 0xFC, 0x00, 0x00, 0x00,
	0x00, 0x1E, 0x3F, 0x33, 0x03, 0x06, 0x1E, 0x1E,
	0x06, 0x06, 0xCC, 0xFC, 0x78, 0x00, 0x00, 0x00,
	0x00, 0x01, 0x03, 0x07, 0x0F, 0x1E, 0x36, 0x7F,
	0x7F, 0x0C, 0x0C, 0x18, 0x18, 0x00, 0x00, 0x00,
	0x00, 0x1F, 0x1F, 0x30, 0x30, 0x7C, 0x7E, 0x06,
	0x06, 0x06, 0xCE, 0xFC, 0x78, 0x00, 0x00, 0x00,
	0x00, 0x0F, 0x1F, 0x38, 0x30, 0x60, 0x7C, 0x7E,
	0xC6, 0xC6, 0xC6, 0xFE, 0x7C, 0x00, 0x00, 0x00,
	0x00, 0x3F, 0x7F, 0x63, 0x03, 0x06, 0x06, 0x0C,
	0x0C, 0x18, 0x18, 0x30, 0x30, 0x00, 0x00, 0x00,
	0x00, 0x1E, 0x3F, 0x33, 0x33, 0x33, 0x1E, 0x7C,
	0x66, 0xC6, 0xC6, 0xFE, 0x7C, 0x00, 0x00, 0x00,
	0x00, 0x1E, 0x3F, 0x33, 0x63, 0x63, 0x7E, 0x3E,
	0x06, 0x0C, 0x1C, 0xF8, 0xF0, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x0C, 0x0C, 0x00,
	0x00, 0x00, 0x18, 0x18, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x0C, 0x0C, 0x00,
	0x00, 0x00, 0x18, 0x38, 0x30, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x06, 0x0E, 0x1C, 0x38, 0x70, 0x70,
	0x70, 0x38, 0x1C, 0x0C, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x3E, 0x7C, 0x00, 0x00,
	0x7C, 0xF8, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x18, 0x18, 0x0C, 0x0C, 0x06, 0x0E,
	0x1C, 0x38, 0x70, 0x60, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x1E, 0x3F, 0x33, 0x33, 0x03, 0x07, 0x0E,
	0x1C, 0x18, 0x00, 0x30, 0x30, 0x00, 0x00, 0x00,
	0x00, 0x1E, 0x3F, 0x33, 0x63, 0x6F, 0x6B, 0x6B,
	0xCF, 0xCE, 0xC0, 0xFC, 0x7C, 0x00, 0x00, 0x00,
	0x00, 0x1E, 0x3F, 0x33, 0x33, 0x66, 0x7E, 0x7E,
	0x66, 0xCC, 0xCC, 0xCC, 0xCC, 0x00, 0x00, 0x00,
	0x00, 0x3E, 0x3F, 0x33, 0x63, 0x63, 0x7E, 0x7C,
	0x66, 0xC6, 0xC6, 0xFE, 0xFC, 0x00, 0x00, 0x00,
	0x00, 0x1E, 0x3F, 0x33, 0x30, 0x60, 0x60, 0x60,
	0x60, 0xC0, 0xC6, 0xFE, 0x7C, 0x00, 0x00, 0x00,
	0x00, 0x3E, 0x3F, 0x33, 0x63, 0x63, 0x63, 0x63,
	0xC3, 0xC6, 0xCE, 0xFC, 0xF8, 0x00, 0x00, 0x00,
	0x00, 0x3F, 0x3F, 0x30, 0x30, 0x60, 0x7C, 0x7C,
	0x60, 0xC0, 0xC0, 0xFE, 0xFE, 0x00, 0x00, 0x00,
	0x00, 0x3F, 0x3F, 0x30, 0x30, 0x60, 0x7C, 0x7C,
	0x60, 0xC0, 0xC0, 0xC0, 0xC0, 0x00, 0x00, 0x00,
	0x00, 0x1E, 0x3F, 0x33, 0x30, 0x60, 0x60, 0x6E,
	0x6E, 0xC6, 0xCE, 0xFC, 0x78, 0x00, 0x00, 0x00,
	0x00, 0x33, 0x33, 0x33, 0x63, 0x66, 0x7E, 0x7E,
	0xC6, 0xC6, 0xCC, 0xCC, 0xCC, 0x00, 0x00, 0x00,
	0x00, 0x3F, 0x3F, 0x0C, 0x0C, 0x18, 0x18, 0x18,
	0x18, 0x30, 0x30, 0xFC, 0xFC, 0x00, 0x00, 0x00,
	0x00, 0x03, 0x03, 0x03, 0x03, 0x06, 0x06, 0x06,
	0x06, 0x0C, 0xCC, 0xFC, 0x78, 0x00, 0x00, 0x00,
	0x00, 0x30, 0x30, 0x33, 0x36, 0x7C, 0x78, 0x70,
	0x78, 0xF8, 0xDC, 0xCE, 0xC6, 0x00, 0x00, 0x00,
	0x00, 0x30, 0x30, 0x30, 0x30, 0x60, 0x60, 0x60,
	0x60, 0xC0, 0xC0, 0xFE, 0xFE, 0x00, 0x00, 0x00,
	0x00, 0x33, 0x33, 0x3F, 0x3F, 0x7F, 0x6B, 0x66,
	0x66, 0xC6, 0xCC, 0xCC, 0xCC, 0x00, 0x00, 0x00,
	0x00, 0x33, 0x33, 0x3B, 0x3B, 0x7B, 0x7E, 0x6E,
	0x6E, 0xCE, 0xCC, 0xCC, 0xCC, 0x00, 0x00, 0x00,
	0x00, 0x1E, 0x3F, 0x33, 0x33, 0x63, 0x66, 0x66,
	0xC6, 0xCC, 0xCC, 0xFC, 0x78, 0x00, 0x00, 0x00,
	0x00, 0x3E, 0x3F, 0x33, 0x33, 0x67, 0x7E, 0x7C,
	0x60, 0xC0, 0xC0, 0xC0, 0xC0, 0x00, 0x00, 0x00,
	0x00, 0x1E, 0x3F, 0x33, 0x33, 0x63, 0x66, 0x66,
	0xC6, 0xF6, 0xDC, 0xF8, 0x7C, 0x0C, 0x00, 0x00,
	0x00, 0x3E, 0x3F, 0x33, 0x33, 0x63, 0x7E, 0x7C,
	0x6E, 0xC6, 0xC6, 0xCC, 0xCC, 0x00, 0x00, 0x00,
	0x00, 0x1E, 0x3F, 0x33, 0x60, 0x60, 0x7C, 0x3E,
	0x06, 0x06, 0xCE, 0xFC, 0x78, 0x00, 0x00, 0x00,
	0x00, 0x7F, 0x7F, 0x18, 0x18, 0x30, 0x30, 0x30,
	0x30, 0x60, 0x60, 0x60, 0x60, 0x00, 0x00, 0x00,
	0x00, 0x33, 0x33, 0x33, 0x33, 0x63, 0x66, 0x66,
	0x66, 0xC6, 0xCC, 0xFC, 0x7C, 0x00, 0x00, 0x00,
	0x00, 0x33, 0x33, 0x33, 0x33, 0x63, 0x63, 0x66,
	0x66, 0x6C, 0x38, 0x38, 0x10, 0x00, 0x00, 0x00,
	0x00, 0x33, 0x33, 0x33, 0x33, 0x63, 0x63, 0x6B,
	0x6B, 0xFE, 0xFE, 0xEE, 0x44, 0x00, 0x00, 0x00,
	0x00, 0x63, 0x63, 0x63, 0x77, 0x3E, 0x1C, 0x38,
	0x7C, 0xEE, 0xC6, 0xC6, 0xC6, 0x00, 0x00, 0x00,
	0x00, 0x66, 0x66, 0x66, 0x66, 0x3C, 0x3C, 0x18,
	0x18, 0x30, 0x30, 0x60, 0x60, 0x00, 0x00, 0x00,
	0x00, 0x7F, 0x7F, 0x03, 0x07, 0x0E, 0x0C, 0x18,
	0x38, 0x70, 0xE0, 0xFE, 0xFE, 0x00, 0x00, 0x00,
	0x00, 0x0F, 0x0F, 0x0C, 0x0C, 0x18, 0x18, 0x18,
	0x18, 0x30, 0x30, 0x3E, 0x3E, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0xC0, 0xE0, 0x70,
	0x38, 0x1C, 0x0E, 0x06, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x1F, 0x1F, 0x03, 0x03, 0x06, 0x06, 0x06,
	0x06, 0x0C, 0x0C, 0x7C, 0x7C, 0x00, 0x00, 0x00,
	0x00, 0x04, 0x0E, 0x1F, 0x3B, 0x63, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0xFE, 0xFE, 0x00,
	0x00, 0x00, 0x00, 0x0C, 0x0E, 0x0C, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x3C, 0x3E, 0x06,
	0x7E, 0xFC, 0xCC, 0xFC, 0x7C, 0x00, 0x00, 0x00,
	0x00, 0x18, 0x18, 0x30, 0x30, 0x3E, 0x7F, 0x63,
	0x63, 0xC6, 0xC6, 0xFE, 0xFC, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x3C, 0x7E, 0x66,
	0xC0, 0xC0, 0xCC, 0xFC, 0x78, 0x00, 0x00, 0x00,
	0x00, 0x03, 0x03, 0x03, 0x06, 0x3E, 0x7E, 0x66,
	0xC6, 0xCC, 0xCC, 0xFC, 0x7C, 0x00, 0x00, 0x00,
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	0x63, 0xC6, 0xC6, 0xFE, 0x7C, 0x00, 0x00, 0x00,
	0x00, 0x1D, 0x37, 0x00, 0x3E, 0x7F, 0x63, 0x63,
	0x63, 0xC6, 0xC6, 0xFE, 0x7C, 0x00, 0x00, 0x00,
	0x00, 0x1B, 0x1B, 0x00, 0x3E, 0x7F, 0x63, 0x63,
	0x63, 0xC6, 0xC6, 0xFE, 0x7C, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x63, 0x77, 0x3E,
	0x1C, 0x38, 0x7C, 0xEE, 0xC6, 0x00, 0x00, 0x00,
	0x00, 0x1D, 0x3E, 0x37, 0x6B, 0x6B, 0x6B, 0xD6,
	0xD6, 0xD6, 0xEE, 0x7C, 0xB8, 0x00, 0x00, 0x00,
	0x00, 0x0C, 0x06, 0x00, 0x33, 0x33, 0x63, 0x66,
	0x66, 0xC6, 0xCE, 0xFC, 0x78, 0x00, 0x00, 0x00,
	0x00, 0x03, 0x06, 0x00, 0x33, 0x33, 0x63, 0x66,
	0x66, 0xC6, 0xCE, 0xFC, 0x78, 0x00, 0x00, 0x00,
	0x00, 0x0E, 0x1B, 0x00, 0x33, 0x33, 0x63, 0x66,
	0x66, 0xC6, 0xCE, 0xFC, 0x78, 0x00, 0x00, 0x00,
	0x1B, 0x1B, 0x00, 0x33, 0x33, 0x63, 0x63, 0x63,
	0x66, 0xC6, 0xCE, 0xFC, 0x78, 0x00, 0x00, 0x00,
	0x00, 0x06, 0x0C, 0x00, 0x33, 0x33, 0x66, 0x6E,
	0x7C, 0x38, 0x30, 0x60, 0x60, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x18, 0x18, 0x1F, 0x3F, 0x33, 0x33,
	0x3F, 0x7C, 0x60, 0x60, 0x60, 0x00, 0x00, 0x00,
	0x00, 0x0E, 0x1F, 0x1B, 0x1B, 0x33, 0x3F, 0x3E,
	0x33, 0x66, 0x66, 0x7E, 0x7C, 0xC0, 0x80, 0x00,
	0x00, 0x00, 0x0C, 0x06, 0x00, 0x3F, 0x7F, 0x63,
	0x63, 0xCE, 0xCE, 0xFE, 0x76, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x06, 0x0C, 0x00, 0x3F, 0x7F, 0x63,
	0x63, 0xC6, 0xCE, 0xFE, 0x76, 0x00, 0x00, 0x00,
	0x00, 0x04, 0x0E, 0x1B, 0x00, 0x3F, 0x7F, 0x63,
	0x63, 0xC6, 0xCE, 0xFE, 0x76, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x1D, 0x37, 0x00, 0x3F, 0x7F, 0x63,
	0x63, 0xC6, 0xCE, 0xFE, 0x76, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x1B, 0x1B, 0x00, 0x3F, 0x7F, 0x63,
	0x63, 0xC6, 0xCE, 0xFE, 0x76, 0x00, 0x00, 0x00,
	0x00, 0x0E, 0x1B, 0x0E, 0x00, 0x3E, 0x7F, 0x63,
	0x63, 0xC6, 0xCE, 0xFE, 0x76, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x3A, 0x3F, 0x0D,
	0x1F, 0x7E, 0xD8, 0xFE, 0x7C, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x3E, 0x7F,
	0x63, 0xC0, 0xC6, 0xFE, 0x7C, 0x30, 0xF8, 0xF0,
	0x00, 0x00, 0x0C, 0x06, 0x00, 0x3E, 0x7F, 0x63,
	0x7F, 0xFE, 0xC0, 0xFE, 0x7E, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x06, 0x0C, 0x00, 0x3E, 0x7F, 0x63,
	0x7F, 0xFE, 0xC0, 0xFE, 0x7E, 0x00, 0x00, 0x00,
	0x00, 0x04, 0x0E, 0x1B, 0x00, 0x3E, 0x7F, 0x63,
	0x7F, 0xFE, 0xC0, 0xFE, 0x7E, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x1B, 0x1B, 0x00, 0x3E, 0x7F, 0x63,
	0x7F, 0xFE, 0xC0, 0xFE, 0x7E, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x0C, 0x06, 0x00, 0x0C, 0x0C, 0x0C,
	0x0C, 0x18, 0x18, 0x18, 0x18, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x03, 0x06, 0x00, 0x0C, 0x0C, 0x0C,
	0x0C, 0x18, 0x18, 0x18, 0x18, 0x00, 0x00, 0x00,
	0x00, 0x06, 0x0F, 0x19, 0x00, 0x0C, 0x0C, 0x0C,
	0x0C, 0x18, 0x18, 0x18, 0x18, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x1B, 0x1B, 0x00, 0x0C, 0x0C, 0x0C,
	0x0C, 0x18, 0x18, 0x18, 0x18, 0x00, 0x00, 0x00,
	0x00, 0x1B, 0x1F, 0x3E, 0x37, 0x3E, 0x7F, 0x63,
	0x63, 0xC6, 0xC6, 0xFE, 0x7C, 0x00, 0x00, 0x00,
	0x00, 0x1D, 0x3F, 0x37, 0x00, 0x7E, 0x7F, 0x63,
	0x63, 0xC6, 0xC6, 0xC6, 0xC6, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x18, 0x0C, 0x00, 0x3E, 0x7F, 0x63,
	0x63, 0xC6, 0xC6, 0xFE, 0x7C, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x06, 0x0C, 0x00, 0x3E, 0x7F, 0x63,
	0x63, 0xC6, 0xC6, 0xFE, 0x7C, 0x00, 0x00, 0x00,
	0x00, 0x04, 0x0E, 0x1B, 0x00, 0x3E, 0x7F, 0x63,
	0x63, 0xC6, 0xC6, 0xFE, 0x7C, 0x00, 0x00, 0x00,
	0x00, 0x1D, 0x3F, 0x37, 0x00, 0x3E, 0x7F, 0x63,
	0x63, 0xC6, 0xC6, 0xFE, 0x7C, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x1B, 0x1B, 0x00, 0x3E, 0x7F, 0x63,
	0x63, 0xC6, 0xC6, 0xFE, 0x7C, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x0C, 0x0C, 0x00, 0x3F,
	0x7E, 0x00, 0x18, 0x18, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x3E, 0x7F, 0x67,
	0x6B, 0xD6, 0xE6, 0xFE, 0x7C, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x18, 0x0C, 0x00, 0x63, 0x63, 0x63,
	0x63, 0xC6, 0xC6, 0xFE, 0x7E, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x06, 0x0C, 0x00, 0x63, 0x63, 0x63,
	0x63, 0xC6, 0xC6, 0xFE, 0x7E, 0x00, 0x00, 0x00,
	0x00, 0x04, 0x0E, 0x1B, 0x00, 0x63, 0x63, 0x63,
	0x63, 0xC6, 0xC6, 0xFE, 0x7E, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x1B, 0x1B, 0x00, 0x63, 0x63, 0x63,
	0x63, 0xC6, 0xC6, 0xFE, 0x7E, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x03, 0x06, 0x00, 0x63, 0x63, 0x63,
	0x63, 0xC6, 0xC6, 0xFE, 0x7E, 0x0C, 0xF8, 0xF0,
	0x00, 0x00, 0x18, 0x18, 0x18, 0x3E, 0x3F, 0x33,
	0x33, 0x66, 0x66, 0x7E, 0x7C, 0xC0, 0xC0, 0xC0,
	0x00, 0x00, 0x00, 0x1B, 0x00, 0x63, 0x63, 0x63,
	0x63, 0xC6, 0xC6, 0xFE, 0x7E, 0x0C, 0xF8, 0xF0,
};

const struct fb_font_desc font_italic = {
	.name = "NetSurf Italic",
	.width = 8,
	.height = 16,
	.encoding = "CP1252",
	.data = fontdata_italic,
};


static const uint32_t fontdata_italic_bold[FONTDATAMAX] = {
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0xE4, 0xAC, 0xA4, 0xA4, 0xEE, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0xEC, 0xA2, 0xA4, 0xA8, 0xEE, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0xEC, 0xA2, 0xAC, 0xA2, 0xEC, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0xEA, 0xAA, 0xAE, 0xA2, 0xE2, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0xEE, 0xA8, 0xAE, 0xA2, 0xEE, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0xE6, 0xA8, 0xAE, 0xAA, 0xEE, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0xEE, 0xA2, 0xA4, 0xA4, 0xE4, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0xEE, 0xAA, 0xAE, 0xAA, 0xEE, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0xEE, 0xAA, 0xAE, 0xA2, 0xE2, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0xE4, 0xAA, 0xAE, 0xAA, 0xEA, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0xEC, 0xAA, 0xAC, 0xAA, 0xEC, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0xE4, 0xAA, 0xA8, 0xAA, 0xE4, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0xEC, 0xAA, 0xAA, 0xAA, 0xEC, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0xEE, 0xA8, 0xAC, 0xA8, 0xEE, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0xEE, 0xA8, 0xAC, 0xA8, 0xE8, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0x4E, 0xCA, 0x4A, 0x4A, 0xEE, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0x44, 0xCC, 0x44, 0x44, 0xEE, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0x4C, 0xC2, 0x44, 0x48, 0xEE, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0x4C, 0xC2, 0x4C, 0x42, 0xEC, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0x4A, 0xCA, 0x4E, 0x42, 0xE2, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0x4E, 0xC8, 0x4E, 0x42, 0xEE, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0x46, 0xC8, 0x4E, 0x4A, 0xEE, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0x4E, 0xC2, 0x44, 0x44, 0xE4, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0x4E, 0xCA, 0x4E, 0x4A, 0xEE, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0x4E, 0xCA, 0x4E, 0x42, 0xE2, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0x44, 0xCA, 0x4E, 0x4A, 0xEA, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0x4C, 0xCA, 0x4C, 0x4A, 0xEC, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0x44, 0xCA, 0x48, 0x4A, 0xE4, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0x4C, 0xCA, 0x4A, 0x4A, 0xEC, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0x4E, 0xC8, 0x4C, 0x48, 0xEE, 0x00, 0xFE,
	0x00, 0x7F, 0x00, 0x77, 0x55, 0x55, 0x55, 0x77,
	0x00, 0x4E, 0xC8, 0x4C, 0x48, 0xE8, 0x00, 0xFE,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x0E, 0x0E, 0x0E, 0x0E, 0x1C, 0x1C, 0x1C,
	0x1C, 0x00, 0x38, 0x38, 0x38, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x77, 0x77, 0x77, 0x77, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x36, 0x36, 0x7F, 0x7F, 0x7F, 0x36, 0x6C,
	0xFE, 0xFE, 0xFE, 0x6C, 0x6C, 0x00, 0x00, 0x00,
	0x00, 0x08, 0x3E, 0x7F, 0x7B, 0x78, 0x7C, 0x7C,
	0x3E, 0x1E, 0xDE, 0xFE, 0x7C, 0x10, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x70, 0x73, 0x77, 0x0E,
	0x3C, 0x70, 0xEE, 0xCE, 0x0E, 0x00, 0x00, 0x00,
	0x00, 0x1C, 0x3E, 0x7E, 0x7C, 0x7C, 0x3B, 0xFE,
	0xFE, 0xEC, 0xEE, 0xFE, 0x74, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x1C, 0x1C, 0x1C, 0x1C, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x03, 0x06, 0x0E, 0x1C, 0x1C, 0x38, 0x38, 0x70,
	0x70, 0x70, 0x38, 0x38, 0x1C, 0x0C, 0x06, 0x00,
	0x60, 0x30, 0x38, 0x1C, 0x1C, 0x0E, 0x0E, 0x0E,
	0x1C, 0x1C, 0x38, 0x38, 0x70, 0x60, 0xC0, 0x00,
	0x00, 0x00, 0x00, 0x08, 0x2A, 0x7F, 0x3E, 0x18,
	0x7C, 0xFE, 0x54, 0x10, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x1C, 0x1C, 0x7E,
	0x7E, 0x38, 0x38, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x38, 0x78, 0x70, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0xFE,
	0xFE, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x38, 0x38, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x07, 0x0F, 0x3C,
	0x78, 0xF0, 0xE0, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x1C, 0x3E, 0x77, 0x77, 0x77, 0x77, 0xEE,
	0xEE, 0xEE, 0xEE, 0x7C, 0x38, 0x00, 0x00, 0x00,
	0x00, 0x0C, 0x1C, 0x3C, 0x3C, 0x1C, 0x1C, 0x38,
	0x38, 0x38, 0x38, 0x38, 0x38, 0x00, 0x00, 0x00,
	0x00, 0x3E, 0x7F, 0x77, 0x07, 0x07, 0x3E, 0x7C,
	0xE0, 0xE0, 0xE0, 0xFE, 0xFE, 0x00, 0x00, 0x00,
	0x00, 0x3E, 0x7F, 0x77, 0x07, 0x07, 0x1E, 0x3C,
	0x0E, 0x0E, 0xEE, 0xFE, 0x7C, 0x00, 0x00, 0x00,
	0x00, 0x02, 0x06, 0x0E, 0x1E, 0x3E, 0x76, 0xEC,
	0xFE, 0xFE, 0x1C, 0x1C, 0x1C, 0x00, 0x00, 0x00,
	0x00, 0x7F, 0x7F, 0x70, 0x70, 0x7C, 0x7E, 0x0E,
	0x0E, 0x0E, 0xEE, 0xFE, 0x7C, 0x00, 0x00, 0x00,
	0x00, 0x3E, 0x7E, 0x70, 0x70, 0x7C, 0x7E, 0xEE,
	0xEE, 0xEE, 0xEE, 0xFE, 0x7C, 0x00, 0x00, 0x00,
	0x00, 0x7F, 0x7F, 0x07, 0x07, 0x0E, 0x0E, 0x1C,
	0x38, 0x38, 0x38, 0x38, 0x38, 0x00, 0x00, 0x00,
	0x00, 0x3E, 0x7F, 0x77, 0x77, 0x7F, 0x3E, 0x7E,
	0xEE, 0xEE, 0xEE, 0xFE, 0x7C, 0x00, 0x00, 0x00,
	0x00, 0x3E, 0x7F, 0x77, 0x77, 0x77, 0x7F, 0x3E,
	0x0E, 0x0E, 0x0E, 0x7C, 0x78, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x1C, 0x1C, 0x00,
	0x00, 0x00, 0x38, 0x38, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x1C, 0x1C, 0x00,
	0x00, 0x18, 0x38, 0x38, 0x30, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x03, 0x07, 0x0E, 0x1C, 0x70,
	0x70, 0x38, 0x1C, 0x0E, 0x06, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x7F, 0x7F, 0x00,
	0x00, 0xFE, 0xFE, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x30, 0x38, 0x1C, 0x0E, 0x0E,
	0x0E, 0x1C, 0x38, 0x70, 0x60, 0x00, 0x00, 0x00,
	0x00, 0x3E, 0x7F, 0x77, 0x07, 0x07, 0x1E, 0x7C,
	0x70, 0x00, 0x70, 0x70, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x3E, 0x7F, 0x77, 0x77, 0x77, 0x7F, 0xFE,
	0xEC, 0xE0, 0xE0, 0xFC, 0x7C, 0x00, 0x00, 0x00,
	0x00, 0x3E, 0x7F, 0x77, 0x77, 0x77, 0x76, 0xFE,
	0xFE, 0xEE, 0xEE, 0xEE, 0xEE, 0x00, 0x00, 0x00,
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	0x38, 0x00, 0xFE, 0xFE, 0xFE, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x78, 0x7C, 0x0C, 0x3C, 0x78, 0xC0,
	0xF8, 0xF8, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x78, 0x7C, 0x0C, 0x18, 0x0C, 0xF8,
	0xF0, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x1C, 0x38, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x77, 0xEE,
	0xEE, 0xEE, 0xEE, 0xFE, 0xFC, 0xE0, 0xE0, 0xC0,
	0x00, 0x00, 0x00, 0x3F, 0x6D, 0x6D, 0x6D, 0x7A,
	0x36, 0x36, 0x36, 0x36, 0x36, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x1C, 0x38,
	0x38, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x18, 0x1C, 0x0C, 0x1C, 0x18, 0x00, 0x00,
	0x00, 0x00, 0x30, 0x70, 0x30, 0x30, 0x30, 0xF0,
	0xF0, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x38, 0x7C, 0x44, 0x7C, 0x38, 0x00, 0xF8,
	0xF8, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0xD8,
	0x6C, 0x36, 0x36, 0x6C, 0xD8, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x30, 0x70, 0x31, 0x33, 0x7F, 0x1C,
	0x38, 0x76, 0xEE, 0xD6, 0x3E, 0x3E, 0x06, 0x00,
	0x00, 0x00, 0x30, 0x70, 0x31, 0x33, 0x7F, 0x1C,
	0x38, 0x70, 0xFC, 0xC6, 0x0C, 0x18, 0x1E, 0x00,
	0x00, 0x00, 0x70, 0x18, 0x31, 0x1B, 0x77, 0x1C,
	0x3A, 0x76, 0xEE, 0xD6, 0x3E, 0x3E, 0x06, 0x00,
	0x00, 0x00, 0x0E, 0x0E, 0x0E, 0x00, 0x0E, 0x1C,
	0x7C, 0xF8, 0xE0, 0xEE, 0xEE, 0xFE, 0x7C, 0x00,
	0x00, 0x70, 0x38, 0x00, 0x08, 0x1C, 0x3E, 0xEE,
	0xFE, 0xFE, 0xEE, 0xEE, 0xEE, 0x00, 0x00, 0x00,
	0x00, 0x07, 0x0E, 0x00, 0x08, 0x1C, 0x3E, 0xEE,
	0xFE, 0xFE, 0xEE, 0xEE, 0xEE, 0x00, 0x00, 0x00,
	0x00, 0x1C, 0x36, 0x63, 0x08, 0x1C, 0x3E, 0xEE,
	0xFE, 0xFE, 0xEE, 0xEE, 0xEE, 0x00, 0x00, 0x00,
	0x00, 0x3B, 0x6E, 0x00, 0x08, 0x1C, 0x3E, 0xEE,
	0xFE, 0xFE, 0xEE, 0xEE, 0xEE, 0x00, 0x00, 0x00,
	0x00, 0x77, 0x77, 0x08, 0x1C, 0x3E, 0x76, 0xFE,
	0xFE, 0xEE, 0xEE, 0xEE, 0xEE, 0x00, 0x00, 0x00,
	0x00, 0x1C, 0x36, 0x1C, 0x1C, 0x3E, 0x76, 0xFE,
	0xFE, 0xEE, 0xEE, 0xEE, 0xEE, 0x00, 0x00, 0x00,
	0x00, 0x0F, 0x1F, 0x3F, 0x7F, 0x77, 0x7F, 0xFF,
	0xFE, 0xEE, 0xEF, 0xEF, 0xEF, 0x00, 0x00, 0x00,
	0x00, 0x3E, 0x7F, 0x77, 0x70, 0x70, 0x70, 0xE0,
	0xE0, 0xE0, 0xEE, 0xFE, 0x7C, 0x0E, 0x6E, 0x7C,
	0x00, 0x38, 0x1C, 0x00, 0x7F, 0x7F, 0x70, 0xE0,
	0xF8, 0xE0, 0xE0, 0xFE, 0xFE, 0x00, 0x00, 0x00,
	0x00, 0x0E, 0x1C, 0x00, 0x7F, 0x7F, 0x70, 0xE0,
	0xF8, 0xE0, 0xE0, 0xFE, 0xFE, 0x00, 0x00, 0x00,
	0x00, 0x3E, 0x77, 0x00, 0x7F, 0x7F, 0x70, 0xE0,
	0xF8, 0xE0, 0xE0, 0xFE, 0xFE, 0x00, 0x00, 0x00,
	0x77, 0x77, 0x00, 0x7F, 0x7F, 0x70, 0x70, 0xF8,
	0xF8, 0xE0, 0xE0, 0xFE, 0xFE, 0x00, 0x00, 0x00,
	0x00, 0x38, 0x1C, 0x00, 0x1C, 0x1C, 0x1C, 0x38,
	0x38, 0x38, 0x38, 0x38, 0x38, 0x00, 0x00, 0x00,
	0x00, 0x0E, 0x1C, 0x00, 0x1C, 0x1C, 0x1C, 0x38,
	0x38, 0x38, 0x38, 0x38, 0x38, 0x00, 0x00, 0x00,
	0x00, 0x1C, 0x36, 0x1C, 0x1C, 0x1C, 0x1C, 0x38,
	0x38, 0x38, 0x38, 0x38, 0x38, 0x00, 0x00, 0x00,
	0x00, 0x77, 0x77, 0x00, 0x1C, 0x1C, 0x1C, 0x38,
	0x38, 0x38, 0x38, 0x38, 0x38, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x7C, 0x7E, 0x77, 0x77, 0x76, 0xFE,
	0xEE, 0xEE, 0xEE, 0xFC, 0xF8, 0x00, 0x00, 0x00,
	0x00, 0x3B, 0x6E, 0x00, 0x77, 0x77, 0x76, 0xF6,
	0xFE, 0xDE, 0xEE, 0xEE, 0xEE, 0x00, 0x00, 0x00,
	0x00, 0x38, 0x1C, 0x00, 0x3E, 0x7F, 0x76, 0xEE,
	0xEE, 0xEE, 0xEE, 0xFE, 0x7C, 0x00, 0x00, 0x00,
	0x00, 0x0E, 0x1C, 0x00, 0x3E, 0x7F, 0x76, 0xEE,
	0xEE, 0xEE, 0xEE, 0xFE, 0x7C, 0x00, 0x00, 0x00,
	0x00, 0x3E, 0x77, 0x00, 0x3E, 0x7F, 0x76, 0xEE,
	0xEE, 0xEE, 0xEE, 0xFE, 0x7C, 0x00, 0x00, 0x00,
	0x00, 0x3B, 0x6E, 0x00, 0x3E, 0x7F, 0x76, 0xEE,
	0xEE, 0xEE, 0xEE, 0xFE, 0x7C, 0x00, 0x00, 0x00,
	0x77, 0x77, 0x00, 0x3E, 0x7F, 0x77, 0x76, 0xEE,
	0xEE, 0xEE, 0xEE, 0xFE, 0x7C, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x63, 0x76, 0x7C,
	0x38, 0x38, 0x7C, 0xEE, 0xC6, 0x00, 0x00, 0x00,
	0x00, 0x3D, 0x7E, 0x77, 0x77, 0x77, 0x7E, 0xFE,
	0xFE, 0xEE, 0xEE, 0xFE, 0x7C, 0x80, 0x00, 0x00,
	0x00, 0x38, 0x1C, 0x00, 0x77, 0x77, 0x76, 0xEE,
	0xEE, 0xEE, 0xEE, 0xFE, 0x7C, 0x00, 0x00, 0x00,
	0x00, 0x0E, 0x1C, 0x00, 0x77, 0x77, 0x76, 0xEE,
	0xEE, 0xEE, 0xEE, 0xFE, 0x7C, 0x00, 0x00, 0x00,
	0x00, 0x3E, 0x77, 0x00, 0x77, 0x77, 0x76, 0xEE,
	0xEE, 0xEE, 0xEE, 0xFE, 0x7C, 0x00, 0x00, 0x00,
	0x77, 0x77, 0x00, 0x77, 0x77, 0x77, 0x76, 0xEE,
	0xEE, 0xEE, 0xEE, 0xFE, 0x7C, 0x00, 0x00, 0x00,
	0x00, 0x0E, 0x1C, 0x00, 0x77, 0x77, 0x76, 0xEE,
	0x7C, 0x38, 0x38, 0x38, 0x38, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x70, 0x70, 0x7E, 0x7F, 0x76, 0xEE,
	0xEE, 0xFE, 0xFC, 0xE0, 0xE0, 0x00, 0x00, 0x00,
	0x00, 0x3E, 0x7F, 0x77, 0x77, 0x77, 0x7E, 0xFC,
	0xEE, 0xEE, 0xEE, 0xFE, 0xFC, 0xE0, 0xC0, 0x00,
	0x00, 0x00, 0x70, 0x38, 0x00, 0x3C, 0x3E, 0x0E,
	0x3E, 0x7E, 0xEE, 0xFE, 0x7C, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x1C, 0x38, 0x00, 0x3C, 0x3E, 0x0E,
	0x3E, 0x7E, 0xEE, 0xFE, 0x7C, 0x00, 0x00, 0x00,
	0x00, 0x38, 0x7C, 0xEE, 0x00, 0x3C, 0x3E, 0x0E,
	0x3E, 0x7E, 0xEE, 0xFE, 0x7C, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x76, 0xDC, 0x00, 0x3C, 0x3E, 0x0E,
	0x3E, 0x7E, 0xEE, 0xFE, 0x7C, 0x00, 0x00, 0x00,
	0x00, 0x00, 0xEE, 0xEE, 0x00, 0x3C, 0x3E, 0x0E,
	0x3E, 0x7E, 0xEE, 0xFE, 0x7C, 0x00, 0x00, 0x00,
	0x00, 0x38, 0x6C, 0x38, 0x00, 0x3C, 0x3E, 0x0E,
	0x3E, 0x7E, 0xEE, 0xFE, 0x7C, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x3A, 0x3F, 0x3F, 0x1A,
	0x7E, 0xFE, 0xD8, 0xFE, 0x7E, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x3E, 0xFE,
	0xEE, 0xE0, 0xEE, 0xFE, 0x7C, 0x1C, 0x7E, 0x7C,
	0x00, 0x00, 0x38, 0x1C, 0x00, 0x3E, 0x7F, 0xEE,
	0xFE, 0xFE, 0xE0, 0xFE, 0x7E, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x1C, 0x38, 0x00, 0x3E, 0x7F, 0xEE,
	0xFE, 0xFE, 0xE0, 0xFE, 0x7E, 0x00, 0x00, 0x00,
	0x00, 0x1C, 0x3E, 0x77, 0x00, 0x3E, 0x7F, 0xEE,
	0xFE, 0xFE, 0xE0, 0xFE, 0x7E, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x77, 0x77, 0x00, 0x3E, 0x7F, 0xEE,
	0xFE, 0xFE, 0xE0, 0xFE, 0x7E, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x38, 0x1C, 0x00, 0x1C, 0x1C, 0x38,
	0x38, 0x38, 0x38, 0x38, 0x38, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x0E, 0x1C, 0x00, 0x1C, 0x1C, 0x38,
	0x38, 0x38, 0x38, 0x38, 0x38, 0x00, 0x00, 0x00,
	0x00, 0x1C, 0x3E, 0x77, 0x00, 0x1C, 0x1C, 0x38,
	0x38, 0x38, 0x38, 0x38, 0x38, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x77, 0x77, 0x00, 0x1C, 0x1C, 0x38,
	0x38, 0x38, 0x38, 0x38, 0x38, 0x00, 0x00, 0x00,
	0x00, 0x76, 0x3E, 0x7C, 0x7E, 0x3F, 0x7E, 0xEE,
	0xEE, 0xEE, 0xEE, 0xFE, 0x7C, 0x00, 0x00, 0x00,
	0x00, 0x3B, 0x7F, 0x6E, 0x00, 0x7E, 0x7F, 0xEE,
	0xEE, 0xEE, 0xEE, 0xEE, 0xEE, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x70, 0x38, 0x00, 0x3C, 0x7E, 0xEE,
	0xEE, 0xEE, 0xEE, 0xFC, 0x78, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x1C, 0x38, 0x00, 0x3C, 0x7E, 0xEE,
	0xEE, 0xEE, 0xEE, 0xFC, 0x78, 0x00, 0x00, 0x00,
	0x00, 0x1C, 0x3E, 0x77, 0x00, 0x3C, 0x7E, 0xEE,
	0xEE, 0xEE, 0xEE, 0xFC, 0x78, 0x00, 0x00, 0x00,
	0x00, 0x3B, 0x7F, 0x6E, 0x00, 0x3C, 0x7E, 0xEE,
	0xEE, 0xEE, 0xEE, 0xFC, 0x78, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x77, 0x77, 0x00, 0x3C, 0x7E, 0xEE,
	0xEE, 0xEE, 0xEE, 0xFC, 0x78, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x1C, 0x1C, 0x00, 0xFE,
	0xFE, 0x00, 0x38, 0x38, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x01, 0x3E, 0x7E, 0xEE,
	0xEE, 0xEE, 0xEE, 0xFE, 0x7C, 0x80, 0x00, 0x00,
	0x00, 0x00, 0x70, 0x38, 0x00, 0x77, 0x76, 0xEE,
	0xEE, 0xEE, 0xEE, 0xFE, 0x7E, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x1C, 0x38, 0x00, 0x77, 0x76, 0xEE,
	0xEE, 0xEE, 0xEE, 0xFE, 0x7E, 0x00, 0x00, 0x00,
	0x00, 0x1C, 0x3E, 0x77, 0x00, 0x77, 0x76, 0xEE,
	0xEE, 0xEE, 0xEE, 0xFE, 0x7E, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x77, 0x77, 0x00, 0x77, 0x76, 0xEE,
	0xEE, 0xEE, 0xEE, 0xFE, 0x7E, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x0E, 0x1C, 0x00, 0x77, 0x76, 0xEE,
	0xEE, 0xEE, 0xEE, 0xFE, 0x7E, 0x0E, 0xFE, 0xFC,
	0x00, 0x00, 0x70, 0x70, 0x7E, 0x7F, 0x76, 0xEE,
	0xEE, 0xEE, 0xEE, 0xEE, 0xFE, 0xFC, 0xE0, 0xE0,
	0x00, 0x00, 0x77, 0x77, 0x00, 0x77, 0x76, 0xEE,
	0xEE, 0xEE, 0xEE, 0xFE, 0x7E, 0x0E, 0xFE, 0xFC,
};

const struct fb_font_desc font_italic_bold = {
	.name = "NetSurf Italic Bold",
	.width = 8,
	.height = 16,
	.encoding = "CP1252",
	.data = fontdata_italic_bold,
};


static const uint32_t fontdata_regular[FONTDATAMAX] = {
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0xE4, 0xAC, 0xA4, 0xA4, 0xEE, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0xEC, 0xA2, 0xA4, 0xA8, 0xEE, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0xEC, 0xA2, 0xAC, 0xA2, 0xEC, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0xEA, 0xAA, 0xAE, 0xA2, 0xE2, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0xEE, 0xA8, 0xAE, 0xA2, 0xEE, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0xE6, 0xA8, 0xAE, 0xAA, 0xEE, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0xEE, 0xA2, 0xA4, 0xA4, 0xE4, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0xEE, 0xAA, 0xAE, 0xAA, 0xEE, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0xEE, 0xAA, 0xAE, 0xA2, 0xE2, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0xE4, 0xAA, 0xAE, 0xAA, 0xEA, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0xEC, 0xAA, 0xAC, 0xAA, 0xEC, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0xE4, 0xAA, 0xA8, 0xAA, 0xE4, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0xEC, 0xAA, 0xAA, 0xAA, 0xEC, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0xEE, 0xA8, 0xAC, 0xA8, 0xEE, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0xEE, 0xA8, 0xAC, 0xA8, 0xE8, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0x4E, 0xCA, 0x4A, 0x4A, 0xEE, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0x44, 0xCC, 0x44, 0x44, 0xEE, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0x4C, 0xC2, 0x44, 0x48, 0xEE, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0x4C, 0xC2, 0x4C, 0x42, 0xEC, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0x4A, 0xCA, 0x4E, 0x42, 0xE2, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0x4E, 0xC8, 0x4E, 0x42, 0xEE, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0x46, 0xC8, 0x4E, 0x4A, 0xEE, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0x4E, 0xC2, 0x44, 0x44, 0xE4, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0x4E, 0xCA, 0x4E, 0x4A, 0xEE, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0x4E, 0xCA, 0x4E, 0x42, 0xE2, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0x44, 0xCA, 0x4E, 0x4A, 0xEA, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0x4C, 0xCA, 0x4C, 0x4A, 0xEC, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0x44, 0xCA, 0x48, 0x4A, 0xE4, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0x4C, 0xCA, 0x4A, 0x4A, 0xEC, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0x4E, 0xC8, 0x4C, 0x48, 0xEE, 0x00, 0xFE,
	0x00, 0xFE, 0x00, 0xEE, 0xAA, 0xAA, 0xAA, 0xEE,
	0x00, 0x4E, 0xC8, 0x4C, 0x48, 0xE8, 0x00, 0xFE,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
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};

const struct fb_font_desc font_regular = {
	.name = "NetSurf Regular",
	.width = 8,
	.height = 16,
	.encoding = "CP1252",
	.data = fontdata_regular,
};

#endif
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 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifdef WITH_INTERNAL_FONT_DRIVER
#ifndef FONT_PLOTTER_INTERNAL
#define FONT_PLOTTER_INTERNAL

#include "atari/plot/plot.h"

int ctor_font_plotter_internal( FONT_PLOTTER self );

struct fb_font_desc {
    const char *name;
    int width, height;
    const char *encoding;
    const uint32_t *data;
};


#endif
#endif







netsurf-vince/pdf/frontends/atari/plot/font_vdi.c

/*
 * Copyright 2010 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifdef WITH_VDI_FONT_DRIVER

#include <mt_gemx.h>

#include "atari/plot/plot.h"
#include "atari/plot/font_vdi.h"

#include "utils/utf8.h"
#include "utils/log.h"

#include "atari/encoding.h"


//static char * lstr = NULL;

static int dtor( FONT_PLOTTER self );
static int str_width( FONT_PLOTTER self,const plot_font_style_t *fstyle, const char * str, size_t length, int * width  );
static int str_split( FONT_PLOTTER self, const plot_font_style_t *fstyle,const char *string,
					  size_t length,int x, size_t *char_offset, int *actual_x );
static int pixel_pos( FONT_PLOTTER self, const plot_font_style_t *fstyle,const char *string,
						size_t length,int x, size_t *char_offset, int *actual_x );
static int text( FONT_PLOTTER self,  int x, int y, const char *text, size_t length, const plot_font_style_t *fstyle );

static bool init = false;
static int vdih;

extern struct s_vdi_sysinfo vdi_sysinfo;

static inline void atari_to_vdi_str(char *lstr, int length)
{
	int i, z;

	for (i=z=0; i<length; ) {
		if (((char)lstr[i]==(char)0xC2) && ((char)lstr[i+1] == (char)0xA0)) {
			lstr[z] = ' ';
			lstr[z+1] = ' ';
			i=i+2;
			z=z+2;
		}
		else {
			lstr[z] = lstr[i];
			i++;
			z++;
		}
	}
}

int ctor_font_plotter_vdi( FONT_PLOTTER self )
{
	self->dtor = dtor;
	self->str_width = str_width;
	self->str_split = str_split;
	self->pixel_pos = pixel_pos;
	self->text = text;
	NSLOG(netsurf, INFO, "%s: %s\n", (char *)__FILE__, __FUNCTION__);
	if( !init ) {
		vdih = self->vdi_handle;
	}
	init = true;
	return( 1 );
}

static int dtor( FONT_PLOTTER self )
{
	return( 1 );
}

static int str_width( FONT_PLOTTER self,const plot_font_style_t *fstyle, const char * str,
					  size_t length, int * width  )
{
	short cw, ch, cellw, cellh;
	short pxsize;
	short fx=0;
	char * lstr = NULL;

	utf8_to_local_encoding(str, length, &lstr);
	assert( lstr != NULL );
	int slen = strlen(lstr);


	atari_to_vdi_str(lstr, slen);

	if( fstyle->flags & FONTF_ITALIC )
		fx |= 4;
	if( fstyle->flags & FONTF_OBLIQUE )
		fx |= 16;
	if( fstyle->weight > 450 )
		fx |= 1;
	vst_effects( self->vdi_handle, fx );
	/* TODO: replace 90 with global dpi setting */
	//pxsize = ceil( (fstyle->size/PLOT_STYLE_SCALE) * 90 / 72 );
	//vst_height( self->vdi_handle, pxsize ,&cw, &ch, &cellw, &cellh);
	pxsize = ceil( (fstyle->size/PLOT_STYLE_SCALE) * 90  );
	vst_point( self->vdi_handle, pxsize, &cw, &ch, &cellw, &cellh);
/*
	if(slen != utf8_bounded_length(str, length)){
		printf("sl: %d, utl: %d\n ", slen, utf8_bounded_length(str, length));
		printf("s: %s // %s\n", str, lstr );
	}*/


	*width = slen * cellw;
	free((void*)lstr);
	return( 0 );
}

static int str_split( FONT_PLOTTER self, const plot_font_style_t * fstyle, const char *string,
					  size_t length,int x, size_t *char_offset, int *actual_x )
{
	short cw, ch, cellw, cellh;
	short pxsize;
	short fx=0;
	char *lstr = NULL;
	size_t slen = 0;
	int last_space_x = 0;
	int last_space_idx = 0;
	size_t nxtchr = 0;

	utf8_to_local_encoding(string, length, &lstr );
	assert( lstr != NULL );
	slen = strlen(lstr);


	atari_to_vdi_str(lstr, slen);

	if( fstyle->flags & FONTF_ITALIC )
		fx |= 4;
	if( fstyle->flags & FONTF_OBLIQUE )
		fx |= 16;
	if( fstyle->weight > 450 )
		fx |= 1;
	vst_effects( self->vdi_handle, fx );
	//pxsize = ceil( (fstyle->size/PLOT_STYLE_SCALE) * 90 / 72 );
	//vst_height( self->vdi_handle, pxsize ,&cw, &ch, &cellw, &cellh);

	pxsize = ceil( (fstyle->size/PLOT_STYLE_SCALE) * 90  );
	vst_point( self->vdi_handle, pxsize, &cw, &ch, &cellw, &cellh);
	*actual_x = 0;
	//*char_offset = 0;
	while (nxtchr < slen) {
		if( lstr[nxtchr] == ' ' ) {
			last_space_x = *actual_x;
			last_space_idx = nxtchr;
		}
		*actual_x += cellw;
		if (*actual_x > x && last_space_idx != 0) {
			*actual_x = last_space_x;
			*char_offset = last_space_idx;
			//printf("at: %s\n", lstr);
			return(0);
		}

		nxtchr++;
	}
	if(nxtchr >= length){
		nxtchr = length-1;
	}

	*char_offset = nxtchr;

//	for( i=0; i<slen; i++) {
//		if( lstr[i] == ' ' ) {
//			last_space_x = *actual_x;
//			last_space_idx = cpos;
//		}
//		if( *actual_x > x ) {
//			*actual_x = last_space_x;
//			*char_offset = last_space_idx;
//			return true;
//		}
//		*actual_x += cellw;
//		cpos++;
//	}
//	*char_offset = cpos;
	free( (void*)lstr );
	return( 0 );
}

static int pixel_pos( FONT_PLOTTER self, const plot_font_style_t * fstyle,const char *string,
						size_t length,int x, size_t *char_offset, int *actual_x )
{
	short cw, ch, cellw, cellh;
	short pxsize=0;
	short fx=0;

	char *lstr = NULL;
	int i=0;
	utf8_to_local_encoding(string, length, &lstr );
	assert( lstr != NULL );
	int slen = strlen(lstr);

	atari_to_vdi_str(lstr, slen);

	if( fstyle->flags & FONTF_ITALIC )
		fx |= 4;
	if( fstyle->flags & FONTF_OBLIQUE )
		fx |= 16;
	if( fstyle->weight > 450 )
		fx |= 1;
	vst_effects(self->vdi_handle, fx);
	pxsize = ceil( (fstyle->size/PLOT_STYLE_SCALE) * 90 / 72 );
	vst_height( self->vdi_handle, pxsize ,&cw, &ch, &cellw, &cellh);
	*actual_x = 0;
	*char_offset = 0;
	for( i=0; i<slen; i++) {
		*actual_x += cellw;
		if( *actual_x > x) {
			*actual_x -= cellw;
			*char_offset = i;
			break;
		}
	}
	free((void*)lstr);
	lstr = NULL;
	return( 0 );
}

static inline void vst_rgbcolor( short vdih, uint32_t cin )
{
#ifdef WITH_8BPP_SUPPORT
	if( vdi_sysinfo.scr_bpp > 8 ) {
#endif
		//unsigned short c[4];
		RGB1000 c;

		rgb_to_vdi1000( (unsigned char*)&cin, &c );
		vs_color( vdih, OFFSET_CUSTOM_COLOR, (unsigned short*)&c);
		vst_color( vdih, OFFSET_CUSTOM_COLOR );
#ifdef WITH_8BPP_SUPPORT
	} else {
		if( vdi_sysinfo.scr_bpp >= 4 )
			vst_color( vdih, RGB_TO_VDI(cin) );
		else
			vst_color( vdih, BLACK );
	}
#endif
}

static int text( FONT_PLOTTER self,  int x, int y, const char *text, size_t length,
				 const plot_font_style_t *fstyle )
{
	/* todo: either limit the string to max 80 chars, or use v_ftext instead of v_gtext */
	short cw, ch, cellw, cellh;
	short pxsize=8;
	short fx=0;
	GRECT canvas;
	char *lstr = NULL;
	assert( utf8_to_local_encoding(text, length, &lstr) == NSERROR_OK);
	assert( lstr != NULL );

	int slen = strlen(lstr);
	if(slen > 800){
		lstr[800]=0;
	}


	atari_to_vdi_str(lstr, slen);

	if( fstyle->flags & FONTF_ITALIC )
		fx |= 4;
	if( fstyle->flags & FONTF_OBLIQUE )
		fx |= 4;
	if( fstyle->weight > 450 )
		fx |= 1;

	/* TODO: netsurf uses 90 as default dpi ( somewhere defined in libcss),
	   use that value or pass it as arg, to reduce netsurf dependency */
	//pxsize = ceil( (fstyle->size/PLOT_STYLE_SCALE) * 90 / 72 );
	pxsize = ceil( (fstyle->size/PLOT_STYLE_SCALE) * 90 / 72 );

	plot_get_dimensions(&canvas);
	x += canvas.g_x;
	y += canvas.g_y;
	vst_effects( self->vdi_handle, fx );
	vst_alignment(vdih, 0, 0, &cw, &ch );
	vst_point( self->vdi_handle, pxsize, &cw, &ch, &cellw, &cellh);
	//vst_height( self->vdi_handle, pxsize, &cw, &ch, &cellw, &cellh);
	vswr_mode( self->vdi_handle, MD_TRANS );
	vst_rgbcolor(self->vdi_handle, fstyle->foreground);

	if( atari_sysinfo.gdos_FSMC ){
		//printf("\nftext\n");
		v_ftext( self->vdi_handle, x, y, (char*)lstr );
	} else {
		//printf("\ngtext\n");
		v_gtext( self->vdi_handle, x, y, (char*)lstr );
	}
	free( lstr );
	return( 0 );
}

#endif







netsurf-vince/pdf/frontends/atari/plot/font_vdi.h

/*
 * Copyright 2010 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifdef WITH_VDI_FONT_DRIVER
#ifndef FONT_PLOTTER_VDI
#define FONT_PLOTTER_VDI

int ctor_font_plotter_vdi( FONT_PLOTTER self );

#endif
#endif







netsurf-vince/pdf/frontends/atari/plot/fontplot.c

/*
 * Copyright 2010 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdbool.h>
#include <assert.h>
#include <stdlib.h>
#include <mt_gem.h>

#include "netsurf/mouse.h"
#include "netsurf/plot_style.h"

#include "atari/bitmap.h"
#include "atari/plot/fontplot.h"

const struct s_font_driver_table_entry font_driver_table[] =
{
#ifdef WITH_VDI_FONT_DRIVER
	{"vdi", ctor_font_plotter_vdi, 0},
#endif
#ifdef WITH_FREETYPE_FONT_DRIVER
	{"freetype", ctor_font_plotter_freetype, 0},
#endif
#ifdef WITH_INTERNAL_FONT_DRIVER
	{"internal", ctor_font_plotter_internal, 0},
#endif
	{(char*)NULL, NULL, 0}
};

void dump_font_drivers(void)
{
	int i = 0;
	while( font_driver_table[i].name != NULL ) {
		printf("%s -> flags: %d\n", font_driver_table[i].name,
				font_driver_table[i].flags);
		i++;
	}
}


/**
 * Create an new text plotter object.
 *
 * Available: "vdi", "freetype", "internal"
 *
 * \param vdihandle the vdi handle to act upon,
 * \param name selector ID (string) of the font plotter.
 * \param flags configration flags of the plotter, available flags:
 *	             FONTPLOT_FLAG_MONOGLYPH - Enable 1 bit font plotting
 * \param error set to != 0 when errors occur
 * \return the new font plotter instance on success, or NULL on failure.
 */
FONT_PLOTTER new_font_plotter(int vdihandle, char * name, unsigned long flags,
		int * error)
{
	int i=0;
	int res = 0-ERR_PLOTTER_NOT_AVAILABLE;
	FONT_PLOTTER fplotter = NULL;

	/* set the default error code: */
	*error = 0-ERR_PLOTTER_NOT_AVAILABLE;


	/* Find the selector string in the font plotter table,  */
	/* and bail out when the font plotter is not available: */
	for (i = 0; font_driver_table[i].name != NULL; i++) {

		/* found selector in driver table? */
		if (strcmp(name, font_driver_table[i].name) == 0) {

			/* allocate the font plotter instance: */
			fplotter = (FONT_PLOTTER)malloc(sizeof(struct s_font_plotter));
			if (fplotter == NULL) {
				*error = 0-ERR_NO_MEM;
				return(NULL);
			}

			/* Initialize the font plotter with the requested settings: */
			memset( fplotter, 0, sizeof(FONT_PLOTTER));
			fplotter->vdi_handle = vdihandle;
			fplotter->name = name;
			fplotter->flags = 0;
			fplotter->flags |= flags;

			/* Execute the constructor: */
			assert(font_driver_table[i].ctor);
			res = font_driver_table[i].ctor(fplotter);

			/* success? */
			if (res < 0) {
				/* NO success! */
				free(fplotter);
				*error = res;
				return(NULL);
			}
			*error = 0;
			break;
		}
	}

	return(fplotter);
}

/*
	Free an font plotter
*/
int delete_font_plotter(FONT_PLOTTER p)
{
	if (p) {
		p->dtor(p);
		free(p);
		p = NULL;
	}
	else
		return(-1);
	return(0);
}








netsurf-vince/pdf/frontends/atari/plot/fontplot.h

/*
 * Copyright 2010 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef FONT_PLOT_H
#define FONT_PLOT_H

typedef struct s_font_plotter * FONT_PLOTTER;

struct s_font_driver_table_entry
{
	const char * name;
	int (*ctor)( FONT_PLOTTER self );
	int flags;
};

/* declaration of font plotter member functions: (_fpmf_ prefix) */
typedef int (*_fpmf_str_width)( FONT_PLOTTER self, const plot_font_style_t *fstyle,
						const char * str, size_t length, int * width);
typedef int (*_fpmf_str_split)( FONT_PLOTTER self, const plot_font_style_t *fstyle,
						const char *string, size_t length,
						int x, size_t *char_offset, int *actual_x);
typedef int (*_fpmf_pixel_pos)( FONT_PLOTTER self, const plot_font_style_t *fstyle,
						const char *string, size_t length,
						int x, size_t *char_offset, int *actual_x);
typedef int (*_fpmf_text)( FONT_PLOTTER self, int x, int y, const char *text,
													size_t length, const plot_font_style_t *fstyle);

typedef void (*_fpmf_draw_glyph)(FONT_PLOTTER self, GRECT * clip, GRECT * loc,
								uint8_t * pixdata, int pitch, uint32_t colour);
typedef int (*_fpmf_dtor)( FONT_PLOTTER self );


/* prototype of the font plotter "object" */
struct s_font_plotter
{
	char * name;
	int flags;
	int vdi_handle;
	void * priv_data;

	_fpmf_str_width str_width;
	_fpmf_str_split str_split;
	_fpmf_pixel_pos pixel_pos;
	_fpmf_text text;
	_fpmf_draw_glyph draw_glyph;
	_fpmf_dtor dtor;
};


FONT_PLOTTER plot_get_text_plotter(void);
/* Set the font plotting engine. 
*/
void plot_set_text_plotter(FONT_PLOTTER font_plotter);
void dump_font_drivers(void);
FONT_PLOTTER new_font_plotter( int vdihandle, char * name, unsigned long flags,
		int * error);
int delete_font_plotter( FONT_PLOTTER p );

#ifdef WITH_VDI_FONT_DRIVER
 #include "atari/plot/font_vdi.h"
#endif
#ifdef WITH_INTERNAL_FONT_DRIVER
 #include "atari/plot/font_internal.h"
#endif
#ifdef WITH_FREETYPE_FONT_DRIVER
 #include "atari/plot/font_freetype.h"
#endif



#endif







netsurf-vince/pdf/frontends/atari/plot/plot.c

/*
 * Copyright 2010 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <assert.h>
#include <sys/types.h>
#include <stdint.h>
#include <string.h>
#include <limits.h>
#include <math.h>
#include <stdbool.h>
#include <mt_gem.h>
#include <mint/osbind.h>

#include "utils/log.h"
#include "utils/utf8.h"
#include "utils/utils.h"
#include "netsurf/bitmap.h"
#include "netsurf/plotters.h"
#include "netsurf/mouse.h"

#include "atari/gui.h"
#include "atari/osspec.h"
#include "atari/misc.h"
#include "atari/bitmap.h"
#include "utils/nsoption.h"
#include "atari/plot/eddi.h"
#include "atari/plot/fontplot.h"
#include "atari/plot/plot.h"

void vq_scrninfo(VdiHdl handle, short *work_out);

struct s_view {
    short x;                /**< drawing (screen) offset x                */
    short y;                /**< drawing (screen) offset y                */
    short w;                /**< width of buffer, not in sync with vis_w  */
    short h;                /**< height of buffer, not in sync with vis_w */
    short vis_x;            /**< visible rectangle of the screen buffer   */
    short vis_y;            /**< coords are relative to plot location     */
    short vis_w;            /**< clipped to screen dimensions             */
    short vis_h;            /**< visible width                            */
    struct rect abs_clipping; /**< The toplevel clipping rectangle        */
    struct rect clipping;   /**< actual clipping rectangle                */
    float scale;
};

/**
 * Garbage collection of the snapshot routine
 *
 * this should be called after you are done with the data returned by
 *  snapshot_create don't access the screenshot after you called this
 *  function
 */
static void snapshot_suspend(void);

/**
 * destroy memory used by screenshot
 */
static void snapshot_destroy(void);

#ifdef WITH_8BPP_SUPPORT
static unsigned short sys_pal[256][3]; /*RGB*/
static unsigned short pal[256][3];     /*RGB*/
static char rgb_lookup[256][4];
short web_std_colors[6] = {0, 51, 102, 153, 204, 255};

unsigned short vdi_web_pal[216][3] = {
    {0x000,0x000,0x000}, {0x0c8,0x000,0x000}, {0x190,0x000,0x000},
    {0x258,0x000,0x000}, {0x320,0x000,0x000}, {0x3e8,0x000,0x000},
    {0x000,0x0c8,0x000}, {0x0c8,0x0c8,0x000}, {0x190,0x0c8,0x000},
    {0x258,0x0c8,0x000}, {0x320,0x0c8,0x000}, {0x3e8,0x0c8,0x000},
    {0x000,0x190,0x000}, {0x0c8,0x190,0x000}, {0x190,0x190,0x000},
    {0x258,0x190,0x000}, {0x320,0x190,0x000}, {0x3e8,0x190,0x000},
    {0x000,0x258,0x000}, {0x0c8,0x258,0x000}, {0x190,0x258,0x000},
    {0x258,0x258,0x000}, {0x320,0x258,0x000}, {0x3e8,0x258,0x000},
    {0x000,0x320,0x000}, {0x0c8,0x320,0x000}, {0x190,0x320,0x000},
    {0x258,0x320,0x000}, {0x320,0x320,0x000}, {0x3e8,0x320,0x000},
    {0x000,0x3e8,0x000}, {0x0c8,0x3e8,0x000}, {0x190,0x3e8,0x000},
    {0x258,0x3e8,0x000}, {0x320,0x3e8,0x000}, {0x3e8,0x3e8,0x000},
    {0x000,0x000,0x0c8}, {0x0c8,0x000,0x0c8}, {0x190,0x000,0x0c8},
    {0x258,0x000,0x0c8}, {0x320,0x000,0x0c8}, {0x3e8,0x000,0x0c8},
    {0x000,0x0c8,0x0c8}, {0x0c8,0x0c8,0x0c8}, {0x190,0x0c8,0x0c8},
    {0x258,0x0c8,0x0c8}, {0x320,0x0c8,0x0c8}, {0x3e8,0x0c8,0x0c8},
    {0x000,0x190,0x0c8}, {0x0c8,0x190,0x0c8}, {0x190,0x190,0x0c8},
    {0x258,0x190,0x0c8}, {0x320,0x190,0x0c8}, {0x3e8,0x190,0x0c8},
    {0x000,0x258,0x0c8}, {0x0c8,0x258,0x0c8}, {0x190,0x258,0x0c8},
    {0x258,0x258,0x0c8}, {0x320,0x258,0x0c8}, {0x3e8,0x258,0x0c8},
    {0x000,0x320,0x0c8}, {0x0c8,0x320,0x0c8}, {0x190,0x320,0x0c8},
    {0x258,0x320,0x0c8}, {0x320,0x320,0x0c8}, {0x3e8,0x320,0x0c8},
    {0x000,0x3e8,0x0c8}, {0x0c8,0x3e8,0x0c8}, {0x190,0x3e8,0x0c8},
    {0x258,0x3e8,0x0c8}, {0x320,0x3e8,0x0c8}, {0x3e8,0x3e8,0x0c8},
    {0x000,0x000,0x190}, {0x0c8,0x000,0x190}, {0x190,0x000,0x190},
    {0x258,0x000,0x190}, {0x320,0x000,0x190}, {0x3e8,0x000,0x190},
    {0x000,0x0c8,0x190}, {0x0c8,0x0c8,0x190}, {0x190,0x0c8,0x190},
    {0x258,0x0c8,0x190}, {0x320,0x0c8,0x190}, {0x3e8,0x0c8,0x190},
    {0x000,0x190,0x190}, {0x0c8,0x190,0x190}, {0x190,0x190,0x190},
    {0x258,0x190,0x190}, {0x320,0x190,0x190}, {0x3e8,0x190,0x190},
    {0x000,0x258,0x190}, {0x0c8,0x258,0x190}, {0x190,0x258,0x190},
    {0x258,0x258,0x190}, {0x320,0x258,0x190}, {0x3e8,0x258,0x190},
    {0x000,0x320,0x190}, {0x0c8,0x320,0x190}, {0x190,0x320,0x190},
    {0x258,0x320,0x190}, {0x320,0x320,0x190}, {0x3e8,0x320,0x190},
    {0x000,0x3e8,0x190}, {0x0c8,0x3e8,0x190}, {0x190,0x3e8,0x190},
    {0x258,0x3e8,0x190}, {0x320,0x3e8,0x190}, {0x3e8,0x3e8,0x190},
    {0x000,0x000,0x258}, {0x0c8,0x000,0x258}, {0x190,0x000,0x258},
    {0x258,0x000,0x258}, {0x320,0x000,0x258}, {0x3e8,0x000,0x258},
    {0x000,0x0c8,0x258}, {0x0c8,0x0c8,0x258}, {0x190,0x0c8,0x258},
    {0x258,0x0c8,0x258}, {0x320,0x0c8,0x258}, {0x3e8,0x0c8,0x258},
    {0x000,0x190,0x258}, {0x0c8,0x190,0x258}, {0x190,0x190,0x258},
    {0x258,0x190,0x258}, {0x320,0x190,0x258}, {0x3e8,0x190,0x258},
    {0x000,0x258,0x258}, {0x0c8,0x258,0x258}, {0x190,0x258,0x258},
    {0x258,0x258,0x258}, {0x320,0x258,0x258}, {0x3e8,0x258,0x258},
    {0x000,0x320,0x258}, {0x0c8,0x320,0x258}, {0x190,0x320,0x258},
    {0x258,0x320,0x258}, {0x320,0x320,0x258}, {0x3e8,0x320,0x258},
    {0x000,0x3e8,0x258}, {0x0c8,0x3e8,0x258}, {0x190,0x3e8,0x258},
    {0x258,0x3e8,0x258}, {0x320,0x3e8,0x258}, {0x3e8,0x3e8,0x258},
    {0x000,0x000,0x320}, {0x0c8,0x000,0x320}, {0x190,0x000,0x320},
    {0x258,0x000,0x320}, {0x320,0x000,0x320}, {0x3e8,0x000,0x320},
    {0x000,0x0c8,0x320}, {0x0c8,0x0c8,0x320}, {0x190,0x0c8,0x320},
    {0x258,0x0c8,0x320}, {0x320,0x0c8,0x320}, {0x3e8,0x0c8,0x320},
    {0x000,0x190,0x320}, {0x0c8,0x190,0x320}, {0x190,0x190,0x320},
    {0x258,0x190,0x320}, {0x320,0x190,0x320}, {0x3e8,0x190,0x320},
    {0x000,0x258,0x320}, {0x0c8,0x258,0x320}, {0x190,0x258,0x320},
    {0x258,0x258,0x320}, {0x320,0x258,0x320}, {0x3e8,0x258,0x320},
    {0x000,0x320,0x320}, {0x0c8,0x320,0x320}, {0x190,0x320,0x320},
    {0x258,0x320,0x320}, {0x320,0x320,0x320}, {0x3e8,0x320,0x320},
    {0x000,0x3e8,0x320}, {0x0c8,0x3e8,0x320}, {0x190,0x3e8,0x320},
    {0x258,0x3e8,0x320}, {0x320,0x3e8,0x320}, {0x3e8,0x3e8,0x320},
    {0x000,0x000,0x3e8}, {0x0c8,0x000,0x3e8}, {0x190,0x000,0x3e8},
    {0x258,0x000,0x3e8}, {0x320,0x000,0x3e8}, {0x3e8,0x000,0x3e8},
    {0x000,0x0c8,0x3e8}, {0x0c8,0x0c8,0x3e8}, {0x190,0x0c8,0x3e8},
    {0x258,0x0c8,0x3e8}, {0x320,0x0c8,0x3e8}, {0x3e8,0x0c8,0x3e8},
    {0x000,0x190,0x3e8}, {0x0c8,0x190,0x3e8}, {0x190,0x190,0x3e8},
    {0x258,0x190,0x3e8}, {0x320,0x190,0x3e8}, {0x3e8,0x190,0x3e8},
    {0x000,0x258,0x3e8}, {0x0c8,0x258,0x3e8}, {0x190,0x258,0x3e8},
    {0x258,0x258,0x3e8}, {0x320,0x258,0x3e8}, {0x3e8,0x258,0x3e8},
    {0x000,0x320,0x3e8}, {0x0c8,0x320,0x3e8}, {0x190,0x320,0x3e8},
    {0x258,0x320,0x3e8}, {0x320,0x320,0x3e8}, {0x3e8,0x320,0x3e8},
    {0x000,0x3e8,0x3e8}, {0x0c8,0x3e8,0x3e8}, {0x190,0x3e8,0x3e8},
    {0x258,0x3e8,0x3e8}, {0x320,0x3e8,0x3e8}, {0x3e8,0x3e8,0x3e8}
};
#endif

/* Error code translations: */
static const char * plot_error_codes[] = {
    "None",
    "ERR_BUFFERSIZE_EXCEEDS_SCREEN",
    "ERR_NO_MEM",
    "ERR_PLOTTER_NOT_AVAILABLE"
};

FONT_PLOTTER fplotter = NULL;

extern short vdih;

/* temp buffer for bitmap conversion: */
static void * buf_packed;
static int size_buf_packed;

/* temp buffer for bitmap conversion: */
void * buf_planar;
int size_buf_planar;

/* buffer for plot operations that require device format, */
/* currently used for transparent mfdb blits and snapshots: */
static MFDB buf_scr;
static int size_buf_scr;

/* buffer for std form, used during 8bpp snapshot */
MFDB buf_std;
int size_buf_std;

struct bitmap * buf_scr_compat;

/* intermediate bitmap format */
static HermesFormat vfmt;

/* no screen format here, hermes may not suitable for it */

/* netsurf source bitmap format */
static HermesFormat nsfmt;

struct s_vdi_sysinfo vdi_sysinfo;
/* bit depth of framebuffers: */
static int atari_plot_bpp_virt;
static struct s_view view;

//static HermesHandle hermes_pal_h; /* hermes palette handle */
static HermesHandle hermes_cnv_h; /* hermes converter instance handle */
static HermesHandle hermes_res_h;

//static short prev_vdi_clip[4];
static struct bitmap snapshot;

VdiHdl atari_plot_vdi_handle = -1;
unsigned long atari_plot_flags;
unsigned long atari_font_flags;

typedef bool (*bitmap_convert_fnc)(struct bitmap * img, int x, int y, GRECT * clip, uint32_t bg, uint32_t flags, MFDB *out  );
static bitmap_convert_fnc bitmap_convert;

/* exported interface documented in atari/plot.h */
const char* plot_err_str(int i)
{
    return (plot_error_codes[abs(i)]);
}


/**
 * Set line drawing color by passing netsurf XBGR "colour" type.
 *
 * \param vdih The vdi handle
 * \param cin  The netsurf colour value
 */
inline static void vsl_rgbcolor(short vdih, colour cin)
{
#ifdef WITH_8BPP_SUPPORT
    if( vdi_sysinfo.scr_bpp > 8 ) {
#endif
	RGB1000 c; /* a struct with three (RGB) shorts */
	rgb_to_vdi1000( (unsigned char*)&cin, &c);
	vs_color(vdih, OFFSET_CUSTOM_COLOR, (short *)&c);
	vsl_color(vdih, OFFSET_CUSTOM_COLOR);
#ifdef WITH_8BPP_SUPPORT
    } else {
	if( vdi_sysinfo.scr_bpp >= 4 ){
	    vsl_color(vdih, RGB_TO_VDI(cin));
	}
	else
	    vsl_color(vdih, BLACK);
    }
#endif
}


/**
 * Set fill color by passing netsurf XBGR "colour" type.
 *
 * \param vdih The vdi handle
 * \param cin  The netsurf colour value
 */
inline static void vsf_rgbcolor(short vdih, colour cin)
{
#ifdef WITH_8BPP_SUPPORT
    if( vdi_sysinfo.scr_bpp > 8 ) {
#endif
	RGB1000 c; /* a struct with three (RGB) shorts */
	rgb_to_vdi1000( (unsigned char*)&cin, &c);
	vs_color( vdih, OFFSET_CUSTOM_COLOR, (short *)&c);
	vsf_color( vdih, OFFSET_CUSTOM_COLOR );
#ifdef WITH_8BPP_SUPPORT
    } else {
	if( vdi_sysinfo.scr_bpp >= 4 ){
	    vsf_color( vdih, RGB_TO_VDI(cin) );
	}
	else
	    vsf_color( vdih, WHITE );
    }
#endif
}


/**
 * Get current visible coords
 */
inline static void plot_get_visible_grect(GRECT * out)
{
    out->g_x = view.vis_x;
    out->g_y = view.vis_y;
    out->g_w = view.vis_w;
    out->g_h = view.vis_h;
}


/* calculate visible area of framebuffer in coords relative to framebuffer */
/* position                                                                */
/*  result:                                                                */
/* this function should calculates an rectangle relative to the plot origin*/
/*  and size.                                                              */
/*      If the ploter coords do not fall within the screen region,         */
/*      all values of the region are set to zero.                          */
inline static void update_visible_rect(void)
{
    GRECT screen;           // dimensions of the screen
    GRECT frame;            // dimensions of the drawing area
    GRECT common;           // dimensions of intersection of both

    screen.g_x = 0;
    screen.g_y = 0;
    screen.g_w = vdi_sysinfo.scr_w;
    screen.g_h = vdi_sysinfo.scr_h;

    common.g_x = frame.g_x = view.x;
    common.g_y = frame.g_y = view.y;
    common.g_w = frame.g_w = view.w;
    common.g_h = frame.g_h = view.h;

    if (rc_intersect(&screen, &common)) {
	view.vis_w = common.g_w;
	view.vis_h = common.g_h;
	if (view.x < screen.g_x)
	    view.vis_x = frame.g_w - common.g_w;
	else
	    view.vis_x = 0;
	if (view.y <screen.g_y)
	    view.vis_y = frame.g_h - common.g_h;
	else
	    view.vis_y = 0;
    } else {
	view.vis_w = view.vis_h = 0;
	view.vis_x = view.vis_y = 0;
    }
}


/**
 * Returns the visible parts of the box
 *
 * The returned values are relative coords within framebuffer,
 * relative to screen coords (normally starting at 0,0 )
 */
inline static bool fbrect_to_screen(GRECT box, GRECT * ret)
{
    GRECT out, vis, screen;

    screen.g_x = 0;
    screen.g_y = 0;
    screen.g_w = vdi_sysinfo.scr_w;
    screen.g_h = vdi_sysinfo.scr_h;

    /* get visible region: */
    vis.g_x = view.x;
    vis.g_y = view.y;
    vis.g_w = view.w;
    vis.g_h = view.h;

    if ( !rc_intersect( &screen, &vis ) ) {
	return( false );
    }
    vis.g_x = view.w - vis.g_w;
    vis.g_y = view.h - vis.g_h;

    /* clip box to visible region: */
    if( !rc_intersect(&vis, &box) ) {
	return( false );
    }
    out.g_x = box.g_x + view.x;
    out.g_y = box.g_y + view.y;
    out.g_w = box.g_w;
    out.g_h = box.g_h;
    *ret = out;
    return ( true );
}


/**
 * copy an rectangle from the plot buffer to screen
 *
 * because this is an on-screen plotter, this is an screen to screen copy.
 */
bool plot_copy_rect(GRECT src, GRECT dst)
{
    MFDB devmf;
    MFDB scrmf;
    short pxy[8];
    GRECT vis;

    /* clip to visible rect, only needed for onscreen renderer: */
    plot_get_visible_grect(&vis );

    if( !rc_intersect(&vis, &src) )
	return(true);
    if( !rc_intersect(&vis, &dst) )
	return(true);

    src.g_x = view.x + src.g_x;
    src.g_y = view.y + src.g_y;
    dst.g_x = view.x + dst.g_x;
    dst.g_y = view.y + dst.g_y;

    devmf.fd_addr = NULL;
    devmf.fd_w = src.g_w;
    devmf.fd_h = src.g_h;
    devmf.fd_wdwidth = 0;
    devmf.fd_stand = 0;
    devmf.fd_nplanes = 0;
    devmf.fd_r1 = devmf.fd_r2 = devmf.fd_r3 = 0;

    scrmf.fd_addr = NULL;
    scrmf.fd_w = dst.g_w;
    scrmf.fd_h = dst.g_h;
    scrmf.fd_wdwidth = 0 ;
    scrmf.fd_stand = 0;
    scrmf.fd_nplanes = 0;
    scrmf.fd_r1 = scrmf.fd_r2 = scrmf.fd_r3 = 0;

    pxy[0] = src.g_x;
    pxy[1] = src.g_y;
    pxy[2] = pxy[0] + src.g_w-1;
    pxy[3] = pxy[1] + src.g_h-1;
    pxy[4] = dst.g_x;
    pxy[5] = dst.g_y;
    pxy[6] = pxy[4] + dst.g_w-1;
    pxy[7] = pxy[5] + dst.g_h-1;
    plot_lock();
    vro_cpyfm( atari_plot_vdi_handle, S_ONLY, (short*)&pxy, &devmf,  &scrmf);
    plot_unlock();

    return(true);
}


/**
 * Fill the screen info structure.
 *
 * \param vdih The handle
 * \param[out] info The infor structure to fill.
 */
static void read_vdi_sysinfo(short vdih, struct s_vdi_sysinfo * info)
{
    /** \todo this long is being cast to a pointer */
    unsigned long cookie_EdDI=0;
    short out[300];
    memset( info, 0, sizeof(struct s_vdi_sysinfo) );

    info->vdi_handle = vdih;
    if ( tos_getcookie(C_EdDI, (long *)&cookie_EdDI) == C_NOTFOUND ) {
	info->EdDiVersion = 0;
    } else {
	info->EdDiVersion = EdDI_version( (void *)cookie_EdDI );
    }

    memset( &out, 0, sizeof(short)*300 );
    vq_extnd( vdih, 0, (short*)&out );
    info->scr_w = out[0]+1;
    info->scr_h = out[1]+1;
    if( out[39] == 2 ) {
	info->scr_bpp = 1;
	info->colors = out[39];
    } else {
	info->colors = out[39];
    }

    memset( &out, 0, sizeof(short)*300 );
    vq_extnd( vdih, 1, (short*)&out );
    info->scr_bpp = out[4];
    info->maxpolycoords = out[14];
    info->maxintin = out[15];
    if( out[30] & 1 ) {
	info->rasterscale = true;
    } else {
	info->rasterscale = false;
    }

    switch( info->scr_bpp ) {
    case 8:
	info->pixelsize=1;
	break;
    case 15:
    case 16:
	info->pixelsize=2;
	break;
    case 24:
	info->pixelsize=3;
	break;
    case 32:
	info->pixelsize=4;
	break;
    case 64:
	info->pixelsize=8;
	break;
    default:
	info->pixelsize=1;
	break;

    }
    info->pitch = info->scr_w * info->pixelsize;
    info->vdiformat = ( (info->scr_bpp <= 8) ? VDI_FORMAT_INTER : VDI_FORMAT_PACK);
    info->screensize = ( info->scr_w * info->pixelsize )  * info->scr_h;

    if( info->EdDiVersion >= EDDI_10 ) {
	memset( &out, 0, sizeof(short)*300 );
	vq_scrninfo(vdih, (short*)&out);
	info->vdiformat = out[0];
	info->clut = out[1];
	info->scr_bpp = out[2];
	info->hicolors =  *((unsigned long*) &out[3]);
	if( info->EdDiVersion >= EDDI_11 ) {
	    info->pitch = out[5];
	    info->screen = (void *) *((unsigned long *) &out[6]);
	}

	switch( info->clut ) {

	case VDI_CLUT_HARDWARE:
	    break;

	case VDI_CLUT_SOFTWARE:
	{
	    int component; /* red, green, blue, alpha, overlay */
	    int num_bit;
	    unsigned short *tmp_p;

	    /* We can build masks with info here */
	    tmp_p = (unsigned short *) &out[16];
	    for (component=0; component<5; component++) {
		for (num_bit=0; num_bit<16; num_bit++) {
		    unsigned short val;

		    val = *tmp_p++;

		    if (val == 0xffff) {
			continue;
		    }

		    switch(component) {
		    case 0:
			info->mask_r |= 1<< val;
			break;
		    case 1:
			info->mask_g |= 1<< val;
			break;
		    case 2:
			info->mask_b |= 1<< val;
			break;
		    case 3:
			info->mask_a |= 1<< val;
			break;
		    }
		}
	    }
	}

	/* Remove lower green bits for Intel endian screen */
	if ((info->mask_g == ((7<<13)|3)) ||
	    (info->mask_g == ((7<<13)|7))) {
	    info->mask_g &= ~(7<<13);
	}
	break;

	case VDI_CLUT_NONE:
	    break;
	}
    }
}


/**
 *  Convert an RGB color to an VDI Color
 */
inline void rgb_to_vdi1000(unsigned char * in, RGB1000 *out)
{
    double r = ((double)in[3]/255); /* prozentsatz red   */
    double g = ((double)in[2]/255); /* prozentsatz green */
    double b = ((double)in[1]/255); /* prozentsatz blue  */
    out->red = 1000 * r + 0.5;
    out->green = 1000 * g + 0.5;
    out->blue = 1000 * b + 0.5;
    return;
}


inline void vdi1000_to_rgb(unsigned short * in, unsigned char * out)
{
    double r = ((double)in[0]/1000); /* prozentsatz red   */
    double g = ((double)in[1]/1000); /* prozentsatz green */
    double b = ((double)in[2]/1000); /* prozentsatz blue  */
    out[2] = 255 * r + 0.5;
    out[1] = 255 * g + 0.5;
    out[0] = 255 * b + 0.5;
    return;
}


#ifdef WITH_8BPP_SUPPORT
/**
 * Set pixel within an 8 bit VDI standard bitmap.
 */
inline static void
set_stdpx( MFDB * dst, int wdplanesz, int x, int y, unsigned char val )
{
    short * buf;
    short whichbit = (1<<(15-(x%16)));

    buf = dst->fd_addr;
    buf += ((dst->fd_wdwidth*(y))+(x>>4));

    *buf = (val&1) ? ((*buf)|(whichbit)) : ((*buf)&~(whichbit));

    buf += wdplanesz;
    *buf = (val&(1<<1)) ? ((*buf)|(whichbit)) : ((*buf)&~(whichbit));

    buf += wdplanesz;
    *buf = (val&(1<<2)) ? ((*buf)|(whichbit)) : ((*buf)&~(whichbit));

    buf += wdplanesz;
    *buf = (val&(1<<3)) ? ((*buf)|(whichbit)) : ((*buf)&~(whichbit));

    buf += wdplanesz;
    *buf = (val&(1<<4)) ? ((*buf)|(whichbit)) : ((*buf)&~(whichbit));

    buf += wdplanesz;
    *buf = (val&(1<<5)) ? ((*buf)|(whichbit)) : ((*buf)&~(whichbit));

    buf += wdplanesz;
    *buf = (val&(1<<6)) ? ((*buf)|(whichbit)) : ((*buf)&~(whichbit));

    buf += wdplanesz;
    *buf = (val&(1<<7)) ? ((*buf)|(whichbit)) : ((*buf)&~(whichbit));
}


/**
 * Read pixel from an 8 bit VDI standard bitmap.
 */
inline static unsigned char get_stdpx(MFDB * dst, int wdplanesz, int x, int y)
{
    unsigned char ret=0;
    short * buf;
    short whichbit = (1<<(15-(x%16)));

    buf = dst->fd_addr;
    buf += ((dst->fd_wdwidth*(y))+(x>>4));

    if( *buf & whichbit )
	ret |= 1;

    buf += wdplanesz;
    if( *buf & whichbit )
	ret |= 2;

    buf += wdplanesz;
    if( *buf & whichbit )
	ret |= 4;

    buf += wdplanesz;
    if( *buf & whichbit )
	ret |= 8;

    buf += wdplanesz;
    if( *buf & whichbit )
	ret |= 16;

    buf += wdplanesz;
    if( *buf & whichbit )
	ret |= 32;

    buf += wdplanesz;
    if( *buf & whichbit )
	ret |= 64;

    buf += wdplanesz;
    if( *buf & whichbit )
	ret |= 128;

    return( ret );
}

/**
 * Convert an RGB color into an index into the 216 colors web pallette
 */
inline short rgb_to_666_index(unsigned char r, unsigned char g, unsigned char b)
{
    short i;
    unsigned char rgb[3] = {r,g,b};
    unsigned char tval[3];

    int diff_a, diff_b, diff_c;
    diff_a = abs(r-g);
    diff_b = abs(r-b);
    diff_c = abs(r-b);
    if( diff_a < 2 && diff_b < 2 && diff_c < 2 ) {
	if( (r!=0XFF) && (g!=0XFF) && (b!=0XFF)  ) {
	    if( ((r&0xF0)>>4) != 0 )
		//printf("conv gray: %x -> %d\n", ((r&0xF0)>>4) , (OFFSET_CUST_PAL) + ((r&0xF0)>>4) );
		return( (OFFSET_CUST_PAL - OFFSET_WEB_PAL) + ((r&0xF0)>>4) );
	}
    }

    /* convert each 8bit color to 6bit web color: */
    for( i=0; i<3; i++) {
	if(0 == rgb[i] % web_std_colors[1] ) {
	    tval[i] = rgb[i] / web_std_colors[1];
	} else {
	    int pos = ((short)rgb[i] / web_std_colors[1]);
	    if( abs(rgb[i] - web_std_colors[pos]) > abs(rgb[i] - web_std_colors[pos+1]) )
		tval[i] = pos+1;
	    else
		tval[i] = pos;
	}
    }
    return(tval[2]*36+tval[1]*6+tval[0]);
}
#endif


static void dump_vdi_info(short vdih)
{
    struct s_vdi_sysinfo temp;
    read_vdi_sysinfo( vdih, &temp );
    printf("struct s_vdi_sysinfo {\n");
    printf("        short vdi_handle: %d\n", temp.vdi_handle);
    printf("        short scr_w: %d \n", temp.scr_w);
    printf("        short scr_h: %d\n", temp.scr_h);
    printf("        short scr_bpp: %d\n", temp.scr_bpp);
    printf("        int colors: %d\n", temp.colors);
    printf("        ulong hicolors: %lu\n", temp.hicolors);
    printf("        short pixelsize: %d\n", temp.pixelsize);
    printf("        unsigned short pitch: %d\n", temp.pitch);
    printf("        unsigned short vdiformat: %d\n", temp.vdiformat);
    printf("        unsigned short clut: %d\n", temp.clut);
    printf("        void * screen: 0x0%p\n", temp.screen);
    printf("        unsigned long  screensize: %lu\n", temp.screensize);
    printf("        unsigned long  mask_r: 0x0%08lx\n", temp.mask_r);
    printf("        unsigned long  mask_g: 0x0%08lx\n", temp.mask_g);
    printf("        unsigned long  mask_b: 0x0%08lx\n", temp.mask_b);
    printf("        unsigned long  mask_a: 0x0%08lx\n", temp.mask_a);
    printf("        short maxintin: %d\n", temp.maxintin);
    printf("        short maxpolycoords: %d\n", temp.maxpolycoords);
    printf("        unsigned long EdDiVersion: 0x0%03lx\n", temp.EdDiVersion);
    printf("        unsigned short rasterscale: 0x%2x\n", temp.rasterscale);
    printf("};\n");
}


/**
 * Create an snapshot of the screen image in device format.
 */
static MFDB * snapshot_create_native_mfdb(int x, int y, int w, int h)
{
    MFDB scr;
    short pxy[8];

    /* allocate memory for the snapshot */
    {
	int scr_stride = MFDB_STRIDE( w );
	int scr_size = ( ((scr_stride >> 3) * h) * vdi_sysinfo.scr_bpp );
	if(size_buf_scr == 0 ){
	    /* init screen mfdb */
	    buf_scr.fd_addr = malloc( scr_size );
	    size_buf_scr = scr_size;
	} else {
	    if( scr_size >size_buf_scr ) {
		buf_scr.fd_addr = realloc(
		    buf_scr.fd_addr, scr_size
		    );
		size_buf_scr = scr_size;
	    }
	}
	if(buf_scr.fd_addr == NULL ) {
	    size_buf_scr = 0;
	    return( NULL );
	}
	buf_scr.fd_nplanes = vdi_sysinfo.scr_bpp;
	buf_scr.fd_w = scr_stride;
	buf_scr.fd_h = h;
	buf_scr.fd_wdwidth = scr_stride >> 4;
	assert(buf_scr.fd_addr != NULL );
    }
    init_mfdb( 0, w, h, 0, &scr );
    pxy[0] = x;
    pxy[1] = y;
    pxy[2] = pxy[0] + w-1;
    pxy[3] = pxy[1] + h-1;
    pxy[4] = 0;
    pxy[5] = 0;
    pxy[6] = w-1;
    pxy[7] = h-1;
    vro_cpyfm(
	atari_plot_vdi_handle, S_ONLY, (short*)&pxy,
	&scr,  &buf_scr
	);

    return( &buf_scr );
}


/**
 * Create an snapshot of the screen in netsurf ABGR format
 *
 * This creates an snapshot in RGBA format (NetSurf's native format)
 *
 * Capture the screen at x,y location
 *
 * \param x absolute screen coords
 * \param y absolute screen coords
 * \param w width
 * \param h height
 */
static struct bitmap *snapshot_create(int x, int y, int w, int h)
{
    int err;
    MFDB * native;
    // uint32_t start = clock();

    // FIXME:   This can be optimized a lot.
    //          1. do not copy the snapshot to the bitmap buffer
    //              when the format of screen and bitmap equals.
    //              just point the bitmap to the native mfdb.
    //          2. if we have eddi 1.1, we could optimize that further
    //              make snapshot_create_native_mfdb just returning a pointer
    //              to the screen.

    native = snapshot_create_native_mfdb(x, y, w, h );

    if(vfmt.bits == 32 )
	goto no_copy;

    /* allocate buffer for result bitmap: */
    if(buf_scr_compat == NULL ) {
	buf_scr_compat = atari_bitmap_create(w, h, 0);
    } else {
	buf_scr_compat = atari_bitmap_realloc( w, h,
					       buf_scr_compat->bpp,
					       w *buf_scr_compat->bpp,
					       BITMAP_GROW,
					       buf_scr_compat );
    }

    /* convert screen buffer to ns format: */
    err = Hermes_ConverterRequest( hermes_cnv_h,
				   &vfmt,
				   &nsfmt
	);
    assert( err != 0 );
    err = Hermes_ConverterCopy( hermes_cnv_h,
				native->fd_addr,
				0, /* x src coord of top left in pixel coords */
				0, /* y src coord of top left in pixel coords */
				w, h,
				native->fd_w * vdi_sysinfo.pixelsize, /* stride as bytes */
				buf_scr_compat->pixdata,
				0, /* x dst coord of top left in pixel coords */
				0, /* y dst coord of top left in pixel coords */
				w, h,
				atari_bitmap_get_rowstride(buf_scr_compat) /* stride as bytes */
	);
    assert( err != 0 );
    return( (struct bitmap * )buf_scr_compat );

no_copy:

    snapshot.width = w;
    snapshot.height = h;
    snapshot.pixdata = native->fd_addr;
    snapshot.native = *native;
    snapshot.rowstride = MFDB_STRIDE( w )*4;

    uint32_t row, col;
    for (row = 0; row<(uint32_t)h; row++) {
	// fd_w matches stride!
	uint32_t *rowptr = ((uint32_t*)native->fd_addr + ((row*native->fd_w)));
	for (col=0; col<(uint32_t)w; col++) {
	    *(rowptr+col) = (*(rowptr+col)<<8);
	}
    }
    return( &snapshot );
}


/**
 * Notify the snapshot interface that the last snapshot is no longer in use.
 */
static void snapshot_suspend(void)
{
    if(size_buf_scr > CONV_KEEP_LIMIT  ) {
	buf_scr.fd_addr = realloc(
	    buf_scr.fd_addr, CONV_KEEP_LIMIT
	    );
	if(buf_scr.fd_addr != NULL ) {
	    size_buf_scr = CONV_KEEP_LIMIT;
	} else {
	    size_buf_scr = 0;
	}
    }

#ifdef WITH_8BPP_SUPPORT
    if(size_buf_std > CONV_KEEP_LIMIT  ) {
	buf_std.fd_addr = realloc(
	    buf_std.fd_addr, CONV_KEEP_LIMIT
	    );
	if(buf_std.fd_addr != NULL ) {
	    size_buf_std = CONV_KEEP_LIMIT;
	} else {
	    size_buf_std = 0;
	}
    }
#endif

    if(buf_scr_compat != NULL ) {
	size_t bs = atari_bitmap_buffer_size(buf_scr_compat );
	if( bs > CONV_KEEP_LIMIT ) {
	    int w = 0;
	    int h = 1;
	    w = (CONV_KEEP_LIMIT /buf_scr_compat->bpp);
	    assert( CONV_KEEP_LIMIT == w*buf_scr_compat->bpp );
	    buf_scr_compat = atari_bitmap_realloc( w, h,
						   buf_scr_compat->bpp,
						   CONV_KEEP_LIMIT, BITMAP_SHRINK,buf_scr_compat
		);
	}
    }
}


/**
 * Shut down the snapshot interface.
 */
static void snapshot_destroy(void)
{

    free(buf_scr.fd_addr);
    if( buf_scr_compat != NULL) {
	atari_bitmap_destroy(buf_scr_compat);
    }

    buf_scr.fd_addr = NULL;
    buf_scr_compat = NULL;

#ifdef WITH_8BPP_SUPPORT
    free(buf_std.fd_addr);
    buf_std.fd_addr = NULL;
#endif
}


inline static uint32_t ablend(uint32_t pixel, uint32_t scrpixel)
{
    int opacity = pixel & 0xFF;
    int transp = 0x100 - opacity;
    uint32_t rb, g;
    pixel >>= 8;
    scrpixel >>= 8;
    rb = ((pixel & 0xFF00FF) * opacity +
	  (scrpixel & 0xFF00FF) * transp) >> 8;
    g  = ((pixel & 0x00FF00) * opacity +
	  (scrpixel & 0x00FF00) * transp) >> 8;

    return ((rb & 0xFF00FF) | (g & 0xFF00)) << 8;
}


/**
 * Alpha blends an image, using one pixel as the background.
 *
 * The bitmap receives the result.
 */
inline static bool ablend_pixel(struct bitmap * img, uint32_t bg, GRECT * clip)
{
    uint32_t * imgrow;
    int img_x, img_y, img_stride;

    img_stride= atari_bitmap_get_rowstride(img);

    for( img_y = 0; img_y < clip->g_h; img_y++) {
	imgrow = (uint32_t *)(img->pixdata + (img_stride * img_y));
	for( img_x = 0; img_x < clip->g_w; img_x++ ) {
	    imgrow[img_x] = ablend( imgrow[img_x], bg );
	}
    }
    return(true);
}


/**
 * Aplha blends the foreground image onto thebackground images.
 *
 * The background receives the blended image pixels.
 */
inline static bool
ablend_bitmap(struct bitmap *img,
	      struct bitmap *bg,
	      GRECT *img_clip,
	      GRECT * bg_clip )
{
    uint32_t * imgrow;
    uint32_t * screenrow;
    int img_x, img_y, bg_x, bg_y, img_stride, bg_stride;

    bg_clip = bg_clip;
    img_stride = atari_bitmap_get_rowstride(img);
    bg_stride = atari_bitmap_get_rowstride(bg);

    for( img_y = img_clip->g_y, bg_y = 0; bg_y < img_clip->g_h; bg_y++, img_y++) {
	imgrow = (uint32_t *)(img->pixdata + (img_stride * img_y));
	screenrow = (uint32_t *)(bg->pixdata + (bg_stride * bg_y));
	for( img_x = img_clip->g_x, bg_x = 0; bg_x < img_clip->g_w; bg_x++, img_x++ ) {

	    // when the pixel isn't fully transparent,...:
	    if( (imgrow[img_x] & 0x0FF) != 0 ){
		screenrow[bg_x] = ablend( imgrow[img_x], screenrow[bg_x]);
	    }

	    // FIXME, maybe this loop would be faster??:
	    // ---
	    //if( (imgrow[img_x] & 0x0FF) != 0xFF ){
	    //  imgrow[bg_x] = ablend( imgrow[img_x], screenrow[bg_x]);
	    //}

	    // or maybe even this???
	    // ---
	    //if(  (imgrow[img_x] & 0x0FF) == 0xFF ){
	    //  screenrow[bg_x] = imgrow[img_x];
	    //} else if( (imgrow[img_x] & 0x0FF) != 0x00 ) {
	    //  screenrow[bg_x] = ablend( imgrow[img_x], screenrow[bg_x]);
	    //}
	}
    }
    return(false);
}


#ifdef WITH_8BPP_SUPPORT

/**
 * Create an snapshot of the screen image in VDI standard format (8 bit).
 */
static MFDB * snapshot_create_std_mfdb(int x, int y, int w, int h)
{
    /* allocate memory for the snapshot */
    {
	int scr_stride = MFDB_STRIDE( w );
	int scr_size = ( ((scr_stride >> 3) * h) * vdi_sysinfo.scr_bpp );
	if(size_buf_std == 0 ){
	    /* init screen mfdb */
	    buf_std.fd_addr = malloc( scr_size );
	    size_buf_std = scr_size;
	} else {
	    if( scr_size >size_buf_std ) {
		buf_std.fd_addr = realloc(
		    buf_std.fd_addr, scr_size
		    );
		size_buf_std = scr_size;
	    }
	}
	if(buf_std.fd_addr == NULL ) {
	    size_buf_std = 0;
	    return( NULL );
	}
	buf_std.fd_nplanes = 8;
	buf_std.fd_w = scr_stride;
	buf_std.fd_h = h;
	buf_std.fd_stand = 1;
	buf_std.fd_wdwidth = scr_stride >> 4;
	assert(buf_std.fd_addr != NULL );
    }
    MFDB * native = snapshot_create_native_mfdb(x,y,w,h );
    assert( native );

    vr_trnfm(atari_plot_vdi_handle, native, &buf_std);
    return( &buf_std );
}


/**
 * Convert an bitmap to an 8 bit device dependant MFDB
 * \param img the bitmap (only tested with 32bit bitmaps)
 * \param x screen coord of the background
 * \param y screen coord of the background
 * \param clip the region of the image that get's converted
 * \param bg the background used for cheap transparency
 * \param flags
 * \param out receives the converted bitmap (still owned by the plot API)
 *
 */
static bool
bitmap_convert_8(struct bitmap *img,
		 int x,
		 int y,
		 GRECT *clip,
		 uint32_t bg,
		 uint32_t flags,
		 MFDB *out)
{
    MFDB native;
    MFDB stdform;
    int dststride;                      /* stride of dest. image */
    int dstsize;                        /* size of dest. in byte */
    int bw, bh;
    struct bitmap * scrbuf = NULL;
    bool cache =  ( flags & BITMAPF_BUFFER_NATIVE );
    bool opaque = atari_bitmap_get_opaque( img );

    if( opaque == false ){
	if( ( (atari_plot_flags & PLOT_FLAG_TRANS) == 0)
	    &&
	    ((flags & (BITMAPF_MONOGLYPH|BITMAPF_BUFFER_NATIVE))==0) ){
	    opaque = true;
	}
    }

    assert( clip->g_h > 0 );
    assert( clip->g_w > 0 );

    bw = atari_bitmap_get_width( img );
    bh = atari_bitmap_get_height( img );

    // The converted bitmap can be saved for subsequent blits, when
    // the bitmap is fully opaque

    if( (opaque == true) || (flags & BITMAPF_BUFFER_NATIVE ) ){
	if( img->converted == true ){
	    *out = img->native;
	    return( 0 );
	}
	if( ( flags & BITMAPF_MONOGLYPH ) == 0 ){
	    cache = true;
	}
    }
    if( ( flags & BITMAPF_MONOGLYPH ) != 0 ){
	assert(cache == false);
    }

    /* (re)allocate buffer for out image: */
    /* altough the buffer is named "buf_packed" on 8bit systems */
    /* it's not... */
    if( cache == false ){
	// the size of the output will match the size of the clipping:
	dststride = MFDB_STRIDE( clip->g_w );
	dstsize = ( ((dststride >> 3) * clip->g_h) * atari_plot_bpp_virt);
	if (dstsize > size_buf_packed) {
	    int blocks = (dstsize / (CONV_BLOCK_SIZE-1))+1;
	    void *buf;
	    if (buf_packed == NULL) {
		buf = malloc( blocks * CONV_BLOCK_SIZE);
	    } else {
		buf = realloc(buf_packed, blocks * CONV_BLOCK_SIZE);
	    }
	    if (buf == NULL) {
		return( 0-ERR_NO_MEM );
	    }
	    buf_packed = buf;
	    size_buf_packed = blocks * CONV_BLOCK_SIZE;
	}
	native.fd_addr = buf_packed;
    }
    else {
	// the output image will be completly saved, so size of the output
	// image will match the input image size.
	dststride = MFDB_STRIDE( bw );
	dstsize = ( ((dststride >> 3) * bh) * atari_plot_bpp_virt);
	assert( out->fd_addr == NULL );
	native.fd_addr = malloc( dstsize );
	if (native.fd_addr == NULL){
	    if (scrbuf != NULL)
		atari_bitmap_destroy(scrbuf);
	    return( 0-ERR_NO_MEM );
	}
    }


    /*
      on 8 bit systems we must convert the TC (ABGR) image
      to vdi standard format. ( only tested for 256 colors )
      and then convert it to native format with v_trnfm()
    */
    // realloc mem for stdform
    if( opaque == false ){
	// point image to snapshot buffer, otherwise allocate mem
	MFDB * bg = snapshot_create_std_mfdb(x, y, clip->g_w, clip->g_h);
	stdform.fd_addr = bg->fd_addr;
	bh = clip->g_h;
    } else {
	if (dstsize > size_buf_planar) {
	    int blocks = (dstsize / (CONV_BLOCK_SIZE-1))+1;
	    void *buf;
	    if (buf_planar == NULL) {
		buf = malloc(blocks * CONV_BLOCK_SIZE);
	    } else {
		buf = realloc(buf_planar, blocks * CONV_BLOCK_SIZE);
	    }
	    if (buf == NULL ) {
		if (cache) {
		    free(native.fd_addr);
		}
		return( 0-ERR_NO_MEM );
	    }
	    buf_planar = buf;
	    size_buf_planar = blocks * CONV_BLOCK_SIZE;
	}
	stdform.fd_addr = buf_planar;
    }
    stdform.fd_w = dststride;
    stdform.fd_h = bh;
    stdform.fd_wdwidth = dststride >> 4;
    stdform.fd_stand = 1;
    stdform.fd_nplanes = (short)atari_plot_bpp_virt;
    stdform.fd_r1 = stdform.fd_r2 = stdform.fd_r3 = 0;

    int img_stride = atari_bitmap_get_rowstride(img);
    uint32_t prev_pixel = 0x12345678; //TODO: check for collision in first pixel
    unsigned long col = 0;
    unsigned char val = 0;
    uint32_t * row;
    uint32_t pixel;
    int wdplanesize = stdform.fd_wdwidth*stdform.fd_h;

    if( opaque == false ){
	// apply transparency and convert to vdi std format
	unsigned long bgcol = 0;
	unsigned char prev_col = 0;
	for( y=0; y<clip->g_h; y++ ){
	    row = (uint32_t *)(img->pixdata + (img_stride * (y+clip->g_y)));
	    for( x=0; x<clip->g_w; x++ ){
		pixel = row[x+clip->g_x];
		if( (pixel&0xFF) == 0 ){
		    continue;
		}
		if( (pixel&0xFF) < 0xF0 ){
		    col = get_stdpx( &stdform, wdplanesize,x,y );
		    if( (col != prev_col) || (y == 0) )
			bgcol = (((rgb_lookup[col][2] << 16) | (rgb_lookup[col][1] << 8) | (rgb_lookup[col][0]))<<8);
		    if( prev_col != col || prev_pixel != pixel ){
			prev_col = col;
			pixel = ablend( pixel, bgcol );
			prev_pixel = pixel;
			pixel = pixel >> 8;
			/* convert pixel value to vdi color index: */
			col = ( ((pixel&0xFF)<<16)
				| (pixel&0xFF00)
				| ((pixel&0xFF0000)>>16) );
			val = RGB_TO_VDI( col );
		    }
		    set_stdpx( &stdform, wdplanesize, x, y, val );
		} else {
		    if( pixel != prev_pixel ){
			/* convert pixel value to vdi color index: */
			pixel = pixel >> 8;
			col = ( ((pixel&0xFF)<<16)
				| (pixel&0xFF00)
				| ((pixel&0xFF0000)>>16) );
			val = RGB_TO_VDI( col );
			prev_pixel = pixel;
		    }
		    set_stdpx( &stdform, wdplanesize, x, y, val );
		}
	    }
	}
	// adjust output position:
	clip->g_x = 0;
	clip->g_y = 0;
    } else {
	// convert the whole image data to vdi std format.
	for( y=0; y < bh; y++ ){
	    row = (uint32_t *)(img->pixdata + (img_stride * y));
	    for( x=0; x < bw; x++ ){
		pixel = row[x];
		if( pixel != prev_pixel ){
		    /* convert pixel value to vdi color index: */
		    pixel = pixel >> 8;
		    col = ( ((pixel&0xFF)<<16)
			    | (pixel&0xFF00)
			    | ((pixel&0xFF0000)>>16) );
		    val = RGB_TO_VDI( col );
		    prev_pixel = pixel;
		}
		set_stdpx( &stdform, wdplanesize, x, y, val );
	    }
	}
    }

    // convert into native format:
    native.fd_w = stdform.fd_w;
    native.fd_h = stdform.fd_h;
    native.fd_wdwidth = stdform.fd_wdwidth;
    native.fd_stand = 0;
    native.fd_nplanes = (short)atari_plot_bpp_virt;
    native.fd_r1 = native.fd_r2 = native.fd_r3 = 0;
    vr_trnfm(atari_plot_vdi_handle, &stdform, &native );
    *out = native;
    if( cache == true ){
	img->native = native;
	img->converted = true;
    }

    return(0);
}
#endif


/**
 * Convert bitmap to the native screen format
 *
 * \param img the bitmap
 * \param x coordinate where the bitmap REGION (described in clip)
 *           shall be drawn (screen coords)
 * \param y coordinate where the bitmap REGION (described in clip)
 *           shall be drawn (screen coords)
 * \param clip which area of the bitmap shall be drawn
 * \param bg background color
 * \param flags blit flags
 * \param out the result MFDB
 */
static bool
bitmap_convert_tc(struct bitmap *img,
		  int x,
		  int y,
		  GRECT *clip,
		  uint32_t bg,
		  uint32_t flags,
		  MFDB *out)
{
    int dststride; /* stride of dest. image */
    int dstsize; /* size of dest. in byte */
    int err;
    int bw, bh;
    struct bitmap * scrbuf = NULL;
    struct bitmap * source = NULL;
    bool cache =  ( flags & BITMAPF_BUFFER_NATIVE );
    bool opaque = atari_bitmap_get_opaque( img );

    if (opaque == false ) {
	if( ( (atari_plot_flags & PLOT_FLAG_TRANS) == 0)
	    &&
	    ((flags & (BITMAPF_MONOGLYPH|BITMAPF_BUFFER_NATIVE))==0) ){
	    opaque = true;
	}
    }

    assert( clip->g_h > 0 );
    assert( clip->g_w > 0 );

    bw = atari_bitmap_get_width( img );
    bh = atari_bitmap_get_height( img );

    // The converted bitmap can be saved for subsequent blits, WHEN:
    // A.) the bitmap is fully opaque OR
    // B.) the bitmap is completly inside the window
    // the latter one is important for alpha blits,
    // because we must get the window background to apply transparency
    // If the image is not completly within the window,
    // we can't get the whole background for the image.
    // this only works if the image isn't used at several different places.
    // In fact in case of alpha bitmap caching it is only used for the
    // toolbar buttons right now.

    if( (opaque == true) || (flags & BITMAPF_BUFFER_NATIVE ) ){
	if( img->converted == true ){
	    *out = img->native;
	    return( 0 );
	}
	if( ( flags & BITMAPF_MONOGLYPH ) == 0 ){
	    cache = true;
	}
    }

    /* rem. if eddi xy is installed, we could directly access the screen! */
    /* apply transparency to the image: */
    if (( opaque == false )) {
	/* copy the screen to an temp buffer: */
	if ((flags & BITMAPF_BUFFER_NATIVE) == 0) {
	    scrbuf = snapshot_create(x, y, clip->g_w, clip->g_h);
	    if( scrbuf != NULL ) {

		assert( clip->g_w <= bw );
		assert( clip->g_h <= bh );

		// copy blended pixels to the screen buffer:
		ablend_bitmap( img, scrbuf, clip, NULL );
		/* adjust size which gets converted: */
		bw = clip->g_w;
		bh = clip->g_h;
		/* adjust output position: */
		clip->g_x = 0;
		clip->g_y = 0;
		/* set the source of conversion: */
		source = scrbuf;
	    }
	} else {
	    /*
	      The whole bitmap can be transformed to an mfdb
	      (and get's cached)
	    */
	    GRECT region = { 0, 0, bw, bh };
	    ablend_pixel( img, bg, &region );
	    source = img;
	}
    } else {
	source = img;
    }
    /* (re)allocate buffer for converted image: */
    dststride = MFDB_STRIDE(bw);
    dstsize = ( ((dststride >> 3) * bh) * atari_plot_bpp_virt );
    if (cache == false) {
	/* ensure cache buffer is large enough */
	if (dstsize > size_buf_packed) {
	    int blocks = (dstsize / (CONV_BLOCK_SIZE-1))+1;
	    void *buf;
	    if (buf_packed == NULL) {
		buf = malloc(blocks * CONV_BLOCK_SIZE);
	    } else {
		buf = realloc(buf_packed, blocks * CONV_BLOCK_SIZE);
	    }
	    if (buf == NULL ) {
		if (scrbuf != NULL) {
		    atari_bitmap_destroy(scrbuf);
		}
		return( 0-ERR_NO_MEM );
	    }
	    buf_packed = buf;
	    size_buf_packed = blocks * CONV_BLOCK_SIZE;
	}
	out->fd_addr = buf_packed;
    } else {
	assert( out->fd_addr == NULL );
	out->fd_addr = (void*)malloc( dstsize );
	if( out->fd_addr == NULL ){
	    if( scrbuf != NULL )
		atari_bitmap_destroy( scrbuf );
	    return( 0-ERR_NO_MEM );
	}
    }

    out->fd_w = dststride;
    out->fd_h = bh;
    out->fd_wdwidth = dststride >> 4;
    out->fd_stand = 0;
    out->fd_nplanes = (short)atari_plot_bpp_virt;
    out->fd_r1 = out->fd_r2 = out->fd_r3 = 0;

    err = Hermes_ConverterRequest(
	hermes_cnv_h,
	&nsfmt,
	&vfmt
	);
    assert( err != 0 );

    // FIXME: here we can use the same optimization which is used for
    // the snapshot creation.

    /* convert image to virtual format: */
    err = Hermes_ConverterCopy( hermes_cnv_h,
				source->pixdata,
				0, /* x src coord of top left in pixel coords */
				0, /* y src coord of top left in pixel coords */
				bw, bh,
				source->rowstride,  /* stride as bytes */
				out->fd_addr,
				0, /* x dst coord of top left in pixel coords */
				0,/* y dst coord of top left in pixel coords */
				bw, bh,
				(dststride >> 3) *  atari_plot_bpp_virt             /* stride as bytes */
	);
    assert( err != 0 );

    if( cache == true ){
	img->native = *out;
	img->converted = true;
    }
    return( 0 );

}


inline static void convert_bitmap_done(void)
{
    if (size_buf_packed > CONV_KEEP_LIMIT) {
	void *buf;
	/* free the mem if it was an large allocation ... */
	buf = realloc(buf_packed, CONV_KEEP_LIMIT);
	if (buf != NULL) {
	    buf_packed = buf;
	    size_buf_packed = CONV_KEEP_LIMIT;
	}
    }
}


bool plot_blit_bitmap(struct bitmap * bmp, int x, int y,
		      unsigned long bg, unsigned long flags )
{
    MFDB src_mf;
    MFDB scrmf;
    short pxy[8];
    GRECT off, clip, vis;
    int screen_x, screen_y;

    src_mf.fd_addr = NULL;
    scrmf.fd_addr = NULL;

    off.g_x = x;
    off.g_y = y;
    off.g_h = bmp->height;
    off.g_w = bmp->width;

    // clip plotter clip rectangle:
    clip.g_x = view.clipping.x0;
    clip.g_y = view.clipping.y0;
    clip.g_w = view.clipping.x1 - view.clipping.x0;
    clip.g_h = view.clipping.y1 - view.clipping.y0;

    if( !rc_intersect( &clip, &off) ) {
	return(true);
    }

    // clip the visible rectangle of the plot area
    // this is the area of the plotter which falls into
    // screen region:
    plot_get_visible_grect(&vis);
    if( !rc_intersect( &vis, &off) ) {
	return(true);
    }

    screen_x = view.x + off.g_x;
    screen_y = view.y + off.g_y;

    // convert the clipping relative to bitmap:
    off.g_x = off.g_x - x;
    off.g_y = off.g_y - y;
    assert( (off.g_x >= 0) && (off.g_y >= 0) );

    /* Convert the Bitmap to native screen format - ready for output.   */
    /* This includes blending transparent pixels:                       */
    if (bitmap_convert(bmp, screen_x, screen_y, &off, bg, flags, &src_mf)
	!= 0 ) {
	return(true);
    }

    // setup the src region:
    pxy[0] = off.g_x;
    pxy[1] = off.g_y;
    pxy[2] = off.g_x + off.g_w-1;
    pxy[3] = off.g_y + off.g_h-1;

    // setup the target region:
    pxy[4] = screen_x;
    pxy[5] = screen_y;
    pxy[6] = screen_x + off.g_w-1;
    pxy[7] = screen_y + off.g_h-1;

    vro_cpyfm(atari_plot_vdi_handle, S_ONLY, (short*)&pxy, &src_mf,  &scrmf);
    convert_bitmap_done();
    snapshot_suspend();
    return(true);
}


bool plot_blit_mfdb(GRECT * loc, MFDB * insrc, short fgcolor,
		    uint32_t flags)
{
    MFDB screen;
//  MFDB tran;
    MFDB * src;
    short pxy[8];
    short c[2] = {fgcolor, 0};
    GRECT off;

    plot_get_clip_grect(&off);
    if( rc_intersect(loc, &off) == 0 ){
	return( 1 );
    }

    init_mfdb( 0, loc->g_w, loc->g_h, 0, &screen );
//
//  if( insrc->fd_stand){
//      printf("st\n");
//      int size = init_mfdb( insrc->fd_nplanes, loc->g_w, loc->g_h,
//          MFDB_FLAG_NOALLOC,
//          &tran
//      );
//      if( size_buf_scr == 0 ){
//          buf_scr.fd_addr = malloc( size );
//          size_buf_scr = size;
//      } else {
//          if( size > size_buf_scr ) {
//              buf_scr.fd_addr = realloc(
//                  buf_scr.fd_addr, size
//              );
//              size_buf_scr = size;
//          }
//      }
//      tran.fd_addr = buf_scr.fd_addr;
//      vr_trnfm(atari_plot_vdi_handle, insrc, &tran );
//      src = &tran;
//  } else {
    src = insrc;
//  }

    pxy[0] = off.g_x - loc->g_x;
    pxy[1] = off.g_y - loc->g_y;
    pxy[2] = pxy[0] + off.g_w - 1;
    pxy[3] = pxy[1] + off.g_h - 1;
    pxy[4] = view.x + off.g_x;
    pxy[5] = view.y + off.g_y;
    pxy[6] = pxy[4] + off.g_w-1;
    pxy[7] = pxy[5] + off.g_h-1;


    if( flags & PLOT_FLAG_TRANS && src->fd_nplanes == 1){
	vrt_cpyfm(atari_plot_vdi_handle, MD_REPLACE/*MD_TRANS*/, (short*)pxy, src, &screen, (short*)&c);
    } else {
	/* this method only plots transparent bitmaps, right now... */
    }
    return( 1 );
}


/* exported interface documented in atari/plot.h */
int plot_init(const struct redraw_context *ctx, char *fdrvrname)
{
    GRECT loc_pos = { 0, 0, 360, 400 };
    int err=0;

    if( nsoption_int(atari_dither) == 1)
	atari_plot_flags |= PLOT_FLAG_DITHER;
    if( nsoption_int(atari_transparency) == 1 )
	atari_plot_flags |= PLOT_FLAG_TRANS;
    if( nsoption_int(atari_font_monochrom) == 1 )
	atari_font_flags |= FONTPLOT_FLAG_MONOGLYPH;

    if (atari_plot_vdi_handle == -1) {

	short dummy;
	short work_in[12] = {Getrez()+2,1,1,1,1,1,1,1,1,1,2,1};
	short work_out[57];
	atari_plot_vdi_handle=graf_handle(&dummy, &dummy, &dummy, &dummy);
	v_opnvwk(work_in, &atari_plot_vdi_handle, work_out);
	NSLOG(netsurf, INFO, "Plot VDI handle: %d", atari_plot_vdi_handle);
    }
    read_vdi_sysinfo(atari_plot_vdi_handle, &vdi_sysinfo);
    if(verbose_log) {
	dump_vdi_info(atari_plot_vdi_handle) ;
	dump_font_drivers();
    }

    fplotter = new_font_plotter(atari_plot_vdi_handle, fdrvrname,
				atari_font_flags, &err);
    if (err) {
	const char * desc = plot_err_str(err);
	NSLOG(netsurf, INFO, "Unable to load font plotter %s -> %s",
              fdrvrname, desc);
	die("font plotter");
    }

    memset(&view, 0, sizeof(struct s_view));
    atari_plot_bpp_virt = vdi_sysinfo.scr_bpp;
    view.x = loc_pos.g_x;
    view.y = loc_pos.g_y;
    view.w = loc_pos.g_w;
    view.h = loc_pos.g_h;
    size_buf_packed = 0;
    size_buf_planar = 0;
    buf_packed = NULL;
    buf_planar = NULL;
    if( vdi_sysinfo.vdiformat == VDI_FORMAT_PACK  ) {
	atari_plot_bpp_virt = vdi_sysinfo.scr_bpp;
    } else {
	atari_plot_bpp_virt = 8;
    }

    plot_set_scale(1.0);
    update_visible_rect();

    struct rect clip;
    clip.x0 = 0;
    clip.y0 = 0;
    clip.x1 = view.w;
    clip.y1 = view.h;
    ctx->plot->clip(ctx, &clip);

    assert(Hermes_Init());

#ifdef WITH_8BPP_SUPPORT
    bitmap_convert = (vdi_sysinfo.scr_bpp > 8) ? bitmap_convert_tc : bitmap_convert_8;

    /* Setup color lookup tables and palette */
    unsigned char rgbcol[4];
    if( vdi_sysinfo.scr_bpp <= 8 ){
	unsigned char graytone=0;
	int i;
	for( i=0; i<=255; i++ ) {

	    // get the current color and save it for restore:
	    vq_color(atari_plot_vdi_handle, i, 1, (unsigned short*)&sys_pal[i][0] );
	    if( i<OFFSET_WEB_PAL ) {
		pal[i][0] = sys_pal[i][0];
		pal[i][1] = sys_pal[i][1];
		pal[i][2] = sys_pal[i][2];
	    } else if( vdi_sysinfo.scr_bpp >= 8 ) {
		if ( i < OFFSET_CUST_PAL ){
		    pal[i][0] = vdi_web_pal[i-OFFSET_WEB_PAL][0];
		    pal[i][1] = vdi_web_pal[i-OFFSET_WEB_PAL][1];
		    pal[i][2] = vdi_web_pal[i-OFFSET_WEB_PAL][2];
		    //set the new palette color to websafe value:
		    vs_color(atari_plot_vdi_handle, i, &pal[i][0]);
		}
		if( i >= OFFSET_CUST_PAL && i<OFFSET_CUST_PAL+16 ) {
		    /* here we define 20 additional gray colors... */
		    rgbcol[1] = rgbcol[2] = rgbcol[3] = ((graytone&0x0F) << 4);
		    rgb_to_vdi1000( &rgbcol[0], &pal[i][0] );
		    vs_color(atari_plot_vdi_handle, i, &pal[i][0]);
		    graytone++;
		}

	    }
	    vdi1000_to_rgb( &pal[i][0],  &rgb_lookup[i][0] );
	}

    } else {
	/* no need to change the palette - its application specific */
    }
#else
    bitmap_convert = bitmap_convert_tc;
#endif

    /* Setup Hermes conversion handles */
    unsigned long hermesflags = (atari_plot_flags & PLOT_FLAG_DITHER) ? HERMES_CONVERT_DITHER : 0;
    hermes_cnv_h = Hermes_ConverterInstance(hermesflags);
    assert( hermes_cnv_h );
    hermes_res_h = Hermes_ConverterInstance(hermesflags);
    assert( hermes_res_h );

    /* set up the src & dst format: */
    /* netsurf uses RGBA ... */
    nsfmt.a = 0xFFUL;
    nsfmt.b = 0x0FF00UL;
    nsfmt.g = 0x0FF0000UL;
    nsfmt.r = 0x0FF000000UL;
    nsfmt.bits = 32;
    nsfmt.indexed = false;
    nsfmt.has_colorkey = false;

    vfmt.r = vdi_sysinfo.mask_r;
    vfmt.g = vdi_sysinfo.mask_g;
    vfmt.b = vdi_sysinfo.mask_b;
    vfmt.a = vdi_sysinfo.mask_a;
    vfmt.bits = atari_plot_bpp_virt;
    vfmt.indexed = (atari_plot_bpp_virt <= 8) ? 1 : 0;
    vfmt.has_colorkey = 0;

    return( err );
}


int plot_finalise( void )
{

    delete_font_plotter(fplotter);

#ifdef WITH_8BPP_SUPPORT
    if (vfmt.indexed) {
	int i;
	for (i=OFFSET_WEB_PAL; i<OFFSET_CUST_PAL+16; i++) {
	    vs_color(atari_plot_vdi_handle, i, &sys_pal[i][0]);
	}
    }
#endif

    /* close Hermes stuff: */
    Hermes_ConverterReturn(hermes_cnv_h);
    Hermes_Done();

    /* free up temporary buffers */
    free(buf_packed );
    free(buf_planar);
    snapshot_destroy();

    return 0;
}


bool plot_lock(void)
{
    if ((atari_plot_flags & PLOT_FLAG_LOCKED) != 0)
	return(true);
    if( !wind_update(BEG_UPDATE|0x100) )
	return(false);
    if( !wind_update(BEG_MCTRL|0x100) ){
	wind_update(END_UPDATE);
	return(false);
    }
    atari_plot_flags |= PLOT_FLAG_LOCKED;
    graf_mouse(M_OFF, NULL);
    return(true);
}


bool plot_unlock(void)
{
    if( (atari_plot_flags & PLOT_FLAG_LOCKED) == 0 )
	return(true);
    wind_update(END_MCTRL);
    wind_update(END_UPDATE);
    graf_mouse(M_ON, NULL);
    vs_clip_off(atari_plot_vdi_handle);
    atari_plot_flags &=  ~PLOT_FLAG_LOCKED;
    return(false);
}


/* exported interface documented in atari/plot.h */
bool
plot_set_dimensions(const struct redraw_context *ctx, int x, int y, int w, int h)
{
    bool doupdate = false;
    struct rect newclip = {0, 0, w, h};
    GRECT absclip = {x, y, w, h};

    if (!(w == view.w && h == view.h)) {
	view.w = (short)w;
	view.h = (short)h;
	doupdate = true;
    }
    if (!(x == view.x && y == view.y)) {
	view.x = (short)x;
	view.y = (short)y;
	doupdate = true;
    }
    if (doupdate==true)
	update_visible_rect();

    //dbg_rect("plot_set_dimensions", &newclip);

    plot_set_abs_clipping(&absclip);
    ctx->plot->clip(ctx, &newclip);
    return(true);
}


/**
 * Get current canvas size
 *
 * \param dst the GRECT * which receives the canvas size
 */
bool plot_get_dimensions(GRECT *dst)
{
    dst->g_x = view.x;
    dst->g_y = view.y;
    dst->g_w = view.w;
    dst->g_h = view.h;
    return(true);
}


/**
 * set scale of plotter.
 * \param scale the new scale value
 * \return the old scale value
 */

float plot_set_scale(float scale)
{
    float ret = view.scale;

    view.scale = scale;

    return(ret);
}


float plot_get_scale(void)
{
    return(view.scale);
}


/**
 * Subsequent calls to plot_clip will be clipped by the absolute clip.
 *
 * \param area the maximum clipping rectangle (absolute screen coords)
 */
void plot_set_abs_clipping(const GRECT *area)
{
    GRECT canvas;

    plot_get_dimensions(&canvas);

    if(!rc_intersect(area, &canvas)){
	view.abs_clipping.x0 = 0;
	view.abs_clipping.x1 = 0;
	view.abs_clipping.y0 = 0;
	view.abs_clipping.y1 = 0;
    } else {
	view.abs_clipping.x0 = area->g_x;
	view.abs_clipping.x1 = area->g_x + area->g_w;
	view.abs_clipping.y0 = area->g_y;
	view.abs_clipping.y1 = area->g_y + area->g_h;
    }
}


/**
 * Get the maximum clip extent, in absolute screen coords
 * \param dst the structure that receives the absolute clipping
 */
void plot_get_abs_clipping(struct rect *dst)
{
    *dst = view.abs_clipping;
}


/**
 * Get the maximum clip extent, in absolute screen coords
 * \param dst the structure that receives the absolute clipping
 */
void plot_get_abs_clipping_grect(GRECT *dst)
{
    dst->g_x = view.abs_clipping.x0;
    dst->g_w = view.abs_clipping.x1 - view.abs_clipping.x0;
    dst->g_y = view.abs_clipping.y0;
    dst->g_h = view.abs_clipping.y1 - view.abs_clipping.y0;
}


VdiHdl plot_get_vdi_handle(void)
{
    return(atari_plot_vdi_handle);
}


long plot_get_flags(void)
{
    return(atari_plot_flags);
}


bool plot_get_clip(struct rect * out)
{
    out->x0 = view.clipping.x0;
    out->y0 = view.clipping.y0;
    out->x1 = view.clipping.x1;
    out->y1 = view.clipping.y1;
    return( true );
}


void plot_get_clip_grect(GRECT * out)
{
    struct rect clip={0,0,0,0};

    plot_get_clip(&clip);

    out->g_x = clip.x0;
    out->g_y = clip.y0;
    out->g_w = clip.x1 - clip.x0;
    out->g_h = clip.y1 - clip.y0;
}


FONT_PLOTTER plot_get_text_plotter()
{
    return(fplotter);
}


void plot_set_text_plotter(FONT_PLOTTER font_plotter)
{
    fplotter = font_plotter;
}


/**
 * \brief Sets a clip rectangle for subsequent plot operations.
 *
 * \param ctx The current redraw context.
 * \param clip The rectangle to limit all subsequent plot
 *              operations within.
 * \return NSERROR_OK on success else error code.
 */
static nserror
plot_clip(const struct redraw_context *ctx, const struct rect *clip)
{
    GRECT canvas, screen, gclip, maxclip;
    short pxy[4];

    screen.g_x = 0;
    screen.g_y = 0;
    screen.g_w = vdi_sysinfo.scr_w;
    screen.g_h = vdi_sysinfo.scr_h;

    plot_get_dimensions(&canvas);

    view.clipping.y0 = clip->y0;
    view.clipping.y1 = clip->y1;
    view.clipping.x0 = clip->x0;
    view.clipping.x1 = clip->x1;

    plot_get_clip_grect(&gclip);

    gclip.g_x += canvas.g_x;
    gclip.g_y += canvas.g_y;

    rc_intersect(&canvas, &gclip);

    if(gclip.g_h < 0){
	gclip.g_h = 0;
    }

    if (!rc_intersect(&screen, &gclip)) {
	//dbg_rect("cliprect: ", &view.clipping);
	//dbg_grect("screen: ", &canvas);
	//dbg_grect("canvas clipped: ", &gclip);
	//assert(1 == 0);
    }

    // When setting VDI clipping, obey to maximum cliping rectangle:
    plot_get_abs_clipping_grect(&maxclip);
    rc_intersect(&maxclip, &gclip);

    //dbg_grect("canvas clipped to screen", &gclip);

    pxy[0] = gclip.g_x;
    pxy[1] = gclip.g_y;
    pxy[2] = pxy[0] + gclip.g_w;
    pxy[3] = pxy[1] + gclip.g_h;

    vs_clip(atari_plot_vdi_handle, 1, (short*)&pxy);

    return NSERROR_OK;
}


/**
 * Plots an arc
 *
 * plot an arc segment around (x,y), anticlockwise from angle1
 *  to angle2. Angles are measured anticlockwise from
 *  horizontal, in degrees.
 *
 * \param ctx The current redraw context.
 * \param pstyle Style controlling the arc plot.
 * \param x The x coordinate of the arc.
 * \param y The y coordinate of the arc.
 * \param radius The radius of the arc.
 * \param angle1 The start angle of the arc.
 * \param angle2 The finish angle of the arc.
 * \return NSERROR_OK on success else error code.
 */
static nserror
plot_arc(const struct redraw_context *ctx,
	 const plot_style_t *pstyle,
	 int x, int y, int radius, int angle1, int angle2)
{
    vswr_mode(atari_plot_vdi_handle, MD_REPLACE);
    if (pstyle->fill_type == PLOT_OP_TYPE_NONE) {
	return NSERROR_OK;
    }

    if (pstyle->fill_type != PLOT_OP_TYPE_SOLID) {
	vsl_rgbcolor(atari_plot_vdi_handle, pstyle->stroke_colour);
	vsf_perimeter(atari_plot_vdi_handle, 1);
	vsf_interior(atari_plot_vdi_handle, 1 );
	v_arc(atari_plot_vdi_handle,
	      view.x + x,
	      view.y + y,
	      radius,
	      angle1 * 10,
	      angle2 * 10);
    } else {
	vsf_rgbcolor(atari_plot_vdi_handle, pstyle->fill_colour);
	vsl_width(atari_plot_vdi_handle, 1);
	vsf_perimeter(atari_plot_vdi_handle, 1);
	v_arc(atari_plot_vdi_handle,
	      view.x + x,
	      view.y + y, radius,
	      angle1 * 10,
	      angle2 * 10);
    }

    return NSERROR_OK;
}


/**
 * Plots a circle
 *
 * Plot a circle centered on (x,y), which is optionally filled.
 *
 * \param ctx The current redraw context.
 * \param pstyle Style controlling the circle plot.
 * \param x x coordinate of circle centre.
 * \param y y coordinate of circle centre.
 * \param radius circle radius.
 * \return NSERROR_OK on success else error code.
 */
static nserror
plot_disc(const struct redraw_context *ctx,
	  const plot_style_t *pstyle,
	  int x, int y, int radius)
{
    if (pstyle->fill_type != PLOT_OP_TYPE_SOLID) {
	vsf_rgbcolor(atari_plot_vdi_handle, pstyle->stroke_colour);
	vsf_perimeter(atari_plot_vdi_handle, 1);
	vsf_interior(atari_plot_vdi_handle, 0);
	v_circle(atari_plot_vdi_handle, view.x + x, view.y + y, radius);
    } else {
	vsf_rgbcolor(atari_plot_vdi_handle, pstyle->fill_colour);
	vsf_perimeter(atari_plot_vdi_handle, 0);
	vsf_interior(atari_plot_vdi_handle, FIS_SOLID);
	v_circle(atari_plot_vdi_handle, view.x + x, view.y + y, radius);
    }
    return NSERROR_OK;
}


/**
 * Plots a line
 *
 * plot a line from (x0,y0) to (x1,y1). Coordinates are at
 *  centre of line width/thickness.
 *
 * \param ctx The current redraw context.
 * \param pstyle Style controlling the line plot.
 * \param line A rectangle defining the line to be drawn
 * \return NSERROR_OK on success else error code.
 */
static nserror
plot_line(const struct redraw_context *ctx,
	  const plot_style_t *pstyle,
	  const struct rect *line)
{
    short pxy[4];
    uint32_t lt;
    int sw = plot_style_fixed_to_int(pstyle->stroke_width);

    if (((line->x0 < 0) && (line->x1 < 0)) ||
	((line->y0 < 0) && (line->y1 < 0))) {
	return NSERROR_OK;
    }

    pxy[0] = view.x + MAX(0, line->x0);
    pxy[1] = view.y + MAX(0, line->y0);
    pxy[2] = view.x + MAX(0, line->x1);
    pxy[3] = view.y + MAX(0, line->y1);

    if ((line->y0 > view.h-1) && (line->y1 > view.h-1)) {
	return NSERROR_OK;
    }

    //printf("view: %d,%d,%d,%d\n", view.x, view.y, view.w, view.h);
    //printf("line: %d,%d,%d,%d\n", x0,  y0,  x1,  y1);

    //plot_vdi_clip(true);

    if (sw == 0) {
	sw = 1;
    }
    NSLT2VDI(lt, pstyle)
	vsl_type(atari_plot_vdi_handle, (lt&0x0F));
    /* if the line style is not available within VDI system,define own style: */
    if ((lt&0x0F) == 7 ) {
	vsl_udsty(atari_plot_vdi_handle, ((lt&0xFFFF00) >> 8));
    }
    vsl_width(atari_plot_vdi_handle, (short)sw);
    vsl_rgbcolor(atari_plot_vdi_handle, pstyle->stroke_colour);
    v_pline(atari_plot_vdi_handle, 2, (short *)&pxy );
    //plot_vdi_clip(false);

    return NSERROR_OK;
}


/**
 * Plots a rectangle.
 *
 * The rectangle can be filled an outline or both controlled
 *  by the plot style The line can be solid, dotted or
 *  dashed. Top left corner at (x0,y0) and rectangle has given
 *  width and height.
 *
 * \param ctx The current redraw context.
 * \param pstyle Style controlling the rectangle plot.
 * \param rect A rectangle defining the line to be drawn
 * \return NSERROR_OK on success else error code.
 */
static nserror
plot_rectangle(const struct redraw_context *ctx,
	       const plot_style_t *pstyle,
	       const struct rect *rect)
{
    short pxy[4];
    GRECT r, rclip, sclip;
    int sw = plot_style_fixed_to_int(pstyle->stroke_width);
    uint32_t lt;

    /* current canvas clip: */
    rclip.g_x = view.clipping.x0;
    rclip.g_y = view.clipping.y0;
    rclip.g_w = view.clipping.x1 - view.clipping.x0;
    rclip.g_h = view.clipping.y1 - view.clipping.y0;

    /* physical clipping: */
    sclip.g_x = rclip.g_x;
    sclip.g_y = rclip.g_y;
    sclip.g_w = view.vis_w;
    sclip.g_h = view.vis_h;

    rc_intersect(&sclip, &rclip);
    r.g_x = rect->x0;
    r.g_y = rect->y0;
    r.g_w = rect->x1 - rect->x0;
    r.g_h = rect->y1 - rect->y0;

    if (!rc_intersect(&rclip, &r)) {
	return NSERROR_OK;
    }

    if (pstyle->stroke_type != PLOT_OP_TYPE_NONE) {
	/*
	  manually draw the line, because we do not need vdi clipping
	  for vertical / horizontal line draws.
	*/
	if (sw == 0)
	    sw = 1;

	NSLT2VDI(lt, pstyle);
	vsl_type(atari_plot_vdi_handle, (lt&0x0F));
	/*
	  if the line style is not available within VDI system,
	  define own style:
	*/
	if ((lt&0x0F) == 7 ) {
	    vsl_udsty(atari_plot_vdi_handle, ((lt&0xFFFF00) >> 8));
	}
	vsl_width(atari_plot_vdi_handle, (short)sw );
	vsl_rgbcolor(atari_plot_vdi_handle, pstyle->stroke_colour);
	/* top border: */
	if (r.g_y == rect->y0) {
	    pxy[0] = view.x + r.g_x;
	    pxy[1] = view.y + r.g_y ;
	    pxy[2] = view.x + r.g_x + r.g_w;
	    pxy[3] = view.y + r.g_y;
	    v_pline(atari_plot_vdi_handle, 2, (short *)&pxy);
	}

	/* right border: */
	if (r.g_x + r.g_w == rect->x1 ) {
	    pxy[0] = view.x + r.g_x + r.g_w;
	    pxy[1] = view.y + r.g_y;
	    pxy[2] = view.x + r.g_x + r.g_w;
	    pxy[3] = view.y + r.g_y + r.g_h;
	    v_pline(atari_plot_vdi_handle, 2, (short *)&pxy);
	}

	/* bottom border: */
	if ( r.g_y+r.g_h == rect->y1 ) {
	    pxy[0] = view.x + r.g_x;
	    pxy[1] = view.y + r.g_y+r.g_h;
	    pxy[2] = view.x + r.g_x+r.g_w;
	    pxy[3] = view.y + r.g_y+r.g_h;
	    v_pline(atari_plot_vdi_handle, 2, (short *)&pxy);
	}

	/* left border: */
	if ( r.g_x == rect->x0 ) {
	    pxy[0] = view.x + r.g_x;
	    pxy[1] = view.y + r.g_y;
	    pxy[2] = view.x + r.g_x;
	    pxy[3] = view.y + r.g_y + r.g_h;
	    v_pline(atari_plot_vdi_handle, 2, (short *)&pxy);
	}
    }

    if (pstyle->fill_type != PLOT_OP_TYPE_NONE ) {
	short stroke_width = (short)(pstyle->stroke_type != PLOT_OP_TYPE_NONE) ?
	    plot_style_fixed_to_int(pstyle->stroke_width) : 0;

	vsf_rgbcolor(atari_plot_vdi_handle, pstyle->fill_colour);
	vsf_perimeter(atari_plot_vdi_handle, 0);
	vsf_interior(atari_plot_vdi_handle, FIS_SOLID);


	pxy[0] = view.x + r.g_x + stroke_width;
	pxy[1] = view.y + r.g_y + stroke_width;
	pxy[2] = view.x + r.g_x + r.g_w -1 - stroke_width;
	pxy[3] = view.y + r.g_y + r.g_h -1 - stroke_width;

	vsf_style(atari_plot_vdi_handle, 1);
	v_bar(atari_plot_vdi_handle, (short*)&pxy);
    }

    return NSERROR_OK;
}


/**
 * Plot a polygon
 *
 * Plots a filled polygon with straight lines between
 * points. The lines around the edge of the ploygon are not
 * plotted. The polygon is filled with the non-zero winding
 * rule.
 *
 * \param ctx The current redraw context.
 * \param pstyle Style controlling the polygon plot.
 * \param p verticies of polygon
 * \param n number of verticies.
 * \return NSERROR_OK on success else error code.
 */
static nserror
plot_polygon(const struct redraw_context *ctx,
	     const plot_style_t *pstyle,
	     const int *p,
	     unsigned int n)
{
    short pxy[n*2];
    unsigned int i = 0;

    if (vdi_sysinfo.maxpolycoords > 0)
	assert( (signed int)n < vdi_sysinfo.maxpolycoords);

    vsf_interior(atari_plot_vdi_handle, FIS_SOLID);
    vsf_style(atari_plot_vdi_handle, 1);
    for (i = 0; i<n*2; i=i+2) {
	pxy[i] = (short)view.x+p[i];
	pxy[i+1] = (short)view.y+p[i+1];
    }

    if (pstyle->fill_type == PLOT_OP_TYPE_SOLID) {
	vsf_rgbcolor(atari_plot_vdi_handle, pstyle->fill_colour);
	v_fillarea(atari_plot_vdi_handle, n, (short*)&pxy);
    } else {
	pxy[n*2]=pxy[0];
	pxy[n*2+1]=pxy[1];
	vsl_rgbcolor(atari_plot_vdi_handle, pstyle->stroke_colour);
	v_pline(atari_plot_vdi_handle, n+1,  (short *)&pxy);
    }

    return NSERROR_OK;
}


/**
 * Plots a path.
 *
 * Path plot consisting of cubic Bezier curves. Line and fill colour is
 *  controlled by the plot style.
 *
 * \param ctx The current redraw context.
 * \param pstyle Style controlling the path plot.
 * \param p elements of path
 * \param n nunber of elements on path
 * \param transform A transform to apply to the path.
 * \return NSERROR_OK on success else error code.
 */
static nserror
plot_path(const struct redraw_context *ctx,
	  const plot_style_t *pstyle,
	  const float *p,
	  unsigned int n,
	  const float transform[6])
{
    /** \todo Implement atari path plot */
    return NSERROR_OK;
}


/**
 * Plot a bitmap
 *
 * Tiled plot of a bitmap image. (x,y) gives the top left
 * coordinate of an explicitly placed tile. From this tile the
 * image can repeat in all four directions -- up, down, left
 * and right -- to the extents given by the current clip
 * rectangle.
 *
 * The bitmap_flags say whether to tile in the x and y
 * directions. If not tiling in x or y directions, the single
 * image is plotted. The width and height give the dimensions
 * the image is to be scaled to.
 *
 * \param ctx The current redraw context.
 * \param bitmap The bitmap to plot
 * \param x The x coordinate to plot the bitmap
 * \param y The y coordiante to plot the bitmap
 * \param width The width of area to plot the bitmap into
 * \param height The height of area to plot the bitmap into
 * \param bg the background colour to alpha blend into
 * \param flags the flags controlling the type of plot operation
 * \return NSERROR_OK on success else error code.
 */
static nserror
plot_bitmap(const struct redraw_context *ctx,
	    struct bitmap *bitmap,
	    int x, int y,
	    int width,
	    int height,
	    colour bg,
	    bitmap_flags_t flags)
{
    struct bitmap * bm = NULL;
    bool repeat_x = (flags & BITMAPF_REPEAT_X);
    bool repeat_y = (flags & BITMAPF_REPEAT_Y);
    int bmpw,bmph;
    struct rect clip = {0,0,0,0};

    bmpw = atari_bitmap_get_width(bitmap);
    bmph = atari_bitmap_get_height(bitmap);

    if(view.scale != 1.0){
	width = (int)(((float)width)*view.scale);
	height = (int)(((float)height)*view.scale);
    }

    if ( repeat_x || repeat_y ) {
	plot_get_clip(&clip);
	if (repeat_x && width == 1 && repeat_y && height == 1 ) {
	    width = MAX( width, clip.x1 - x );
	    height = MAX( height,  clip.y1 - y );
	} else if (repeat_x && width == 1 ) {
	    width = MAX( width, clip.x1 - x);
	} else if (repeat_y && height == 1) {
	    height = MAX( height, clip.y1 - y );
	}
    }

    if (width != bmpw || height != bmph) {
	atari_bitmap_resize(bitmap, hermes_res_h, &nsfmt, width, height );
	if (bitmap->resized) {
	    bm = bitmap->resized;
	} else {
	    bm = bitmap;
	}
    } else {
	bm = bitmap;
    }

    /* out of memory? */
    if (bm == NULL) {
	printf("plot: out of memory! bmp: %p, bmpres: %p\n",
	       bitmap, bitmap->resized );
	return NSERROR_NOMEM;
    }

    if (!(repeat_x || repeat_y) ) {
	plot_blit_bitmap(bm, x, y, bg, flags);
    } else {
	int xf,yf;
	int xoff = x;
	int yoff = y;

	if (yoff > clip.y0) {
	    yoff = (clip.y0 - height) + ((yoff - clip.y0) % height);
	}
	if (xoff > clip.x0) {
	    xoff = (clip.x0 - width) + ((xoff - clip.x0) % width);
	}
	/* for now, repeating just works in the rigth / down direction */
	/*
	  if( repeat_x == true )
	  xoff = clip.x0;
	  if(repeat_y == true )
	  yoff = clip.y0;
	*/

	for (xf = xoff; xf < clip.x1; xf += width ) {
	    for (yf = yoff; yf < clip.y1; yf += height ) {
		plot_blit_bitmap(bm, xf, yf, bg, flags );
		if (!repeat_y) {
		    break;
		}
	    }
	    if (!repeat_x) {
		break;
	    }
	}
    }

    return NSERROR_OK;
}


/**
 * Text plotting.
 *
 * \param ctx The current redraw context.
 * \param fstyle plot style for this text
 * \param x x coordinate
 * \param y y coordinate
 * \param text UTF-8 string to plot
 * \param length length of string, in bytes
 * \return NSERROR_OK on success else error code.
 */
static nserror
plot_text(const struct redraw_context *ctx,
	  const struct plot_font_style *fstyle,
	  int x,
	  int y,
	  const char *text,
	  size_t length)
{
    if (view.scale != 1.0) {
	plot_font_style_t newstyle = *fstyle;
	newstyle.size = (int)((float)fstyle->size*view.scale);
	fplotter->text(fplotter, x, y, text, length, &newstyle);
    } else {
	fplotter->text(fplotter, x, y, text, length, fstyle);
    }

    return NSERROR_OK;
}

/** atari plottr operation table */
const struct plotter_table atari_plotters = {
    .rectangle = plot_rectangle,
    .line = plot_line,
    .polygon = plot_polygon,
    .clip = plot_clip,
    .text = plot_text,
    .disc = plot_disc,
    .arc = plot_arc,
    .bitmap = plot_bitmap,
    .path = plot_path,
    .flush = NULL,
    .group_start = NULL,
    .group_end = NULL,
    .option_knockout = true
};
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/*
 * Copyright 2010 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NS_ATARI_PLOT_H
#define NS_ATARI_PLOT_H

/** how much memory should be kept allocated for temp. conversion bitmaps: */
#define CONV_KEEP_LIMIT 512000

/** how much memory to allocate if some is needed: */
#define CONV_BLOCK_SIZE 32000

/* Plotter Option Flags: */
#define PLOT_FLAG_DITHER 0x04 /**< set if the plotter shall dither images */
#define PLOT_FLAG_TRANS  0x08 /**< set if the plotter supports transparent operations */

/* Plotter "feature" flags */
#define PLOT_FLAG_HAS_DITHER 0x0400
#define PLOT_FLAG_HAS_ALPHA  0x0800
#define PLOT_FLAG_OFFSCREEN  0x1000 /**< offscreen plotter should set this flag */

/* Plotter "internal" flags  */
#define PLOT_FLAG_LOCKED 0x08000 /**< plotter should set this flag during screen updates */

/* Font Plotter flags: */
#define FONTPLOT_FLAG_MONOGLYPH 0x01

/* Flags for init_mfdb function: */
#define MFDB_FLAG_STAND         0x01
#define MFDB_FLAG_ZEROMEM       0x02
#define MFDB_FLAG_NOALLOC       0x04

/* Flags for blit functions: */
#define BITMAPF_MONOGLYPH     4096 /**< The bitmap is an character bitmap */
#define BITMAPF_BUFFER_NATIVE 8192 /**< Bitmap shall be kept converted    */

/* Error codes: */
#define ERR_BUFFERSIZE_EXCEEDS_SCREEN 1	/* The buffer allocated is larger than the screen */
#define ERR_NO_MEM 2			/* Not enough memory for requested operation */
#define ERR_PLOTTER_NOT_AVAILABLE 3	/* invalid plotter driver name passed */

struct plot_style_s;
struct redraw_context;

struct s_vdi_sysinfo {
	short vdi_handle;          /**< vdi handle */
	short scr_w;		   /**< resolution horz. */
	short scr_h;		   /**< resolution vert. */
	short scr_bpp;		   /**< bits per pixel */
	int colors;		   /**< 0=hiclor, 2=mono */
	unsigned long hicolors;	   /**< if colors = 0 */
	short pixelsize;	   /**< bytes per pixel */
	unsigned short pitch;	   /**< row pitch */
	unsigned short vdiformat;  /**< pixel format */
	unsigned short clut;	   /**< type of clut support */
	void *screen;		   /**< pointer to screen, or NULL */
	unsigned long screensize;  /**< size of screen (in bytes) */
	unsigned long mask_r;      /**< red color mask */
	unsigned long mask_g;      /**< green color mask */
	unsigned long mask_b;      /**< blue color mask */
	unsigned long mask_a;      /**< alpha color mask */
	short maxintin;		   /* maximum pxy items */
	short maxpolycoords;	   /* max coords for p_line etc. */
	unsigned long EdDiVersion; /* EdDi Version or 0 */
	bool rasterscale;	   /* raster scaling support */
};

struct rect;

extern const struct plotter_table atari_plotters;

/**
 * Init screen and font driver objects.
 *
 * \param ctx The current redraw context.
 * \param fdrvrname font driver name.
 * \return value > 1 when the objects could be succesfully created or
 *          <= 0 to indicate an error.
 */
int plot_init(const struct redraw_context *ctx, char *fdrvrname);

int plot_finalise(void);

/**
 * translate an error number
 */
const char* plot_err_str(int i) ;

bool plot_lock(void);
bool plot_unlock(void);

/**
 * Set plot origin and canvas size
 *
 * \param ctx The current redraw context.
 * \param x the x origin
 * \param y the y origin
 * \param w the width of the plot area
 * \param h the height of the plot area
 */
bool plot_set_dimensions(const struct redraw_context *ctx, int x, int y, int w, int h );
bool plot_get_dimensions(GRECT *dst);
float plot_get_scale(void);
float plot_set_scale(float);
void plot_set_abs_clipping(const GRECT *area);
void plot_get_abs_clipping(struct rect *dst);
void plot_get_abs_clipping_grect(GRECT *dst);
bool plot_get_clip(struct rect * out);
/** Get clipping for current framebuffer as GRECT */
void plot_get_clip_grect(GRECT * out);
VdiHdl plot_get_vdi_handle(void);
long plot_get_flags(void);
bool plot_blit_bitmap(struct bitmap * bmp, int x, int y,
                      unsigned long bg, unsigned long flags);
bool plot_blit_mfdb(GRECT * loc, MFDB * insrc, short fgcolor, uint32_t flags);
bool plot_copy_rect(GRECT src, GRECT dst);

/* convert an vdi color to bgra */
void vdi1000_to_rgb( unsigned short * in, unsigned char * out );

/* convert an bgra color to vdi1000 color */
void rgb_to_vdi1000( unsigned char * in, RGB1000 *out);

/* convert an rgb color to an index into the web palette */
short rgb_to_666_index(unsigned char r, unsigned char g, unsigned char b);

/* assign vdi line style to dst ( netsurf type ) */
#define NSLT2VDI(dst, src)			\
	dst = 0;				\
	switch( src->stroke_type ) {		\
	case PLOT_OP_TYPE_DOT:			\
		dst = (0xAAAA00 | 7);		\
		break;				\
	case PLOT_OP_TYPE_DASH:			\
		dst = 3;			\
		break;				\
	case PLOT_OP_TYPE_SOLID:		\
	case PLOT_OP_TYPE_NONE:			\
	default:				\
		dst = 1;			\
		break;				\
	}


#ifdef WITH_8BPP_SUPPORT
/* some Well known indexes into the VDI palette */
/* common indexes into the VDI palette */
/* (only used when running with 256 colors or less ) */
#define OFFSET_WEB_PAL 16
#define OFFSET_CUST_PAL 232
#define RGB_TO_VDI(c) rgb_to_666_index( (c&0xFF),(c&0xFF00)>>8,(c&0xFF0000)>>16)+OFFSET_WEB_PAL
#endif /* WITH_8BPP_SUPPORT*/

/* the name of this macro is crap - it should be named bgr_to_rgba ... or so */
#define ABGR_TO_RGB(c) ( ((c&0xFF)<<16) | (c&0xFF00) | ((c&0xFF0000)>>16) ) << 8

/* this index into the palette is used by the TC renderer to set
 * current draw color.
 */
#define OFFSET_CUSTOM_COLOR 255

#endif
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/*
 * Copyright 2011 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdbool.h>

#include "utils/utils.h"

#include "atari/redrawslots.h"
#include "atari/gemtk/gemtk.h"

void redraw_slots_init(struct s_redrw_slots * slots, short size)
{
	// TODO: allocate slots dynamically!
	slots->size = MIN( MAX_REDRW_SLOTS , size);
	slots->areas_used = 0;
}

void redraw_slots_free(struct s_redrw_slots * slots)
{
	// TOOD: free areas...
}


static inline bool rect_intersect( struct rect * box1, struct rect * box2 )
{
	if (box2->x1 < box1->x0)
		return false;

	if (box2->y1 < box1->y0)
		return false;

	if (box2->x0 > box1->x1)
		return false;

	if (box2->y0 > box1->y1)
		return false;

	return true;
}


void redraw_slot_schedule_grect(struct s_redrw_slots * slots, GRECT *area,
				bool force)
{
	redraw_slot_schedule(slots, area->g_x, area->g_y,
			     area->g_x + area->g_w, area->g_y + area->g_h, force);
}

/*
  schedule redraw coords.
*/
void redraw_slot_schedule(struct s_redrw_slots * slots, short x0, short y0,
			  short x1, short y1, bool force)
{
	int i = 0;
	struct rect area;

	area.x0 = x0;
	area.y0 = y0;
	area.x1 = x1;
	area.y1 = y1;

	if (force == false) {
		for (i=0; i<slots->areas_used; i++) {
			if (slots->areas[i].x0 <= x0
			    && slots->areas[i].x1 >= x1
			    && slots->areas[i].y0 <= y0
			    && slots->areas[i].y1 >= y1) {
				/* the area is already queued for redraw */
				return;
			} else {
				if (rect_intersect(&slots->areas[i], &area )) {
					slots->areas[i].x0 = MIN(slots->areas[i].x0, x0);
					slots->areas[i].y0 = MIN(slots->areas[i].y0, y0);
					slots->areas[i].x1 = MAX(slots->areas[i].x1, x1);
					slots->areas[i].y1 = MAX(slots->areas[i].y1, y1);
					return;
				}
			}
		}
	}

	if (slots->areas_used < slots->size) {
		slots->areas[slots->areas_used].x0 = x0;
		slots->areas[slots->areas_used].x1 = x1;
		slots->areas[slots->areas_used].y0 = y0;
		slots->areas[slots->areas_used].y1 = y1;
		slots->areas_used++;
	} else {
		/*
		  we are out of available slots, merge box with last slot
		  this is dumb... but also a very rare case.
		*/
		slots->areas[slots->size-1].x0 = MIN(slots->areas[i].x0, x0);
		slots->areas[slots->size-1].y0 = MIN(slots->areas[i].y0, y0);
		slots->areas[slots->size-1].x1 = MAX(slots->areas[i].x1, x1);
		slots->areas[slots->size-1].y1 = MAX(slots->areas[i].y1, y1);
	}

	return;
}

void redraw_slots_remove_area(struct s_redrw_slots * slots, int i)
{
	int x;
	for (x = i+1; i<slots->areas_used; x++) {
		slots->areas[x-1] = slots->areas[x];
	}
	slots->areas_used--;
}
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/*
 * Copyright 2012 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */


#ifndef ATARI_REDRAW_SLOTS_H
#define ATARI_REDRAW_SLOTS_H

#include <mt_gem.h>

#include "netsurf/types.h"

/**
 * This is the number of redraw requests that the slotlist can store.
 * If a redraw is scheduled and all slots are used, the rectangle will
 *  be merged to one of the existing slots.
 */
#define MAX_REDRW_SLOTS	32

/**
 * This struct holds scheduled redraw requests.
 */
struct s_redrw_slots
{
	struct rect areas[MAX_REDRW_SLOTS];
	short size;
	short volatile areas_used;
};

void redraw_slots_init(struct s_redrw_slots * slots, short size);
void redraw_slot_schedule(struct s_redrw_slots * slots, short x0, short y0,
                          short x1, short y1, bool force);
void redraw_slot_schedule_grect(struct s_redrw_slots * slots, GRECT *area,
                                bool force);
void redraw_slots_remove_area(struct s_redrw_slots * slots, int i);
void redraw_slots_free(struct s_redrw_slots * slots);

#endif
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 /*  Resource C-Header-File v1.97 f�r ResourceMaster ab v2.06 by ARDISOFT  */

#define TOOLBAR 0  /* form/dial */
#define TOOLBAR_AREA_SEARCH 1  /* BOX in tree TOOLBAR */
#define TOOLBAR_BT_SEARCH_FWD 2  /* BUTTON in tree TOOLBAR */
#define TOOLBAR_BT_SEARCH_BACK 3  /* BUTTON in tree TOOLBAR */
#define TOOLBAR_CB_CASESENSE 5  /* BUTTON in tree TOOLBAR */
#define TOOLBAR_CB_SHOWALL 6  /* BUTTON in tree TOOLBAR */
#define TOOLBAR_TB_SRCH 7  /* FTEXT in tree TOOLBAR */
#define TOOLBAR_SEARCH_ALIGN_RIGHT 8  /* IBOX in tree TOOLBAR */
#define TOOLBAR_BT_CLOSE_SEARCH 9  /* BUTTON in tree TOOLBAR */
#define TOOLBAR_AREA_NAVIGATION 10  /* BOX in tree TOOLBAR */
#define TOOLBAR_AREA_URL 11  /* USERDEF in tree TOOLBAR */
#define TOOLBAR_AREA_RIGHT 12  /* IBOX in tree TOOLBAR */
#define TOOLBAR_THROBBER_AREA 13  /* IBOX in tree TOOLBAR */
#define TOOLBAR_AREA_LEFT 14  /* IBOX in tree TOOLBAR */
#define TOOLBAR_BT_BACK 15  /* CICON in tree TOOLBAR */
#define TOOLBAR_BT_HOME 16  /* CICON in tree TOOLBAR */
#define TOOLBAR_BT_FORWARD 17  /* CICON in tree TOOLBAR */
#define TOOLBAR_BT_STOP 18  /* CICON in tree TOOLBAR */
#define TOOLBAR_BT_RELOAD 19  /* CICON in tree TOOLBAR */

#define ICONIFY 1  /* form/dial */
#define ICONIFY_GLOBE 1  /* CICON in tree ICONIFY */

#define FAVICON 2  /* form/dial */

#define CURSOR 3  /* form/dial */
#define CURSOR_HELP 1  /* ICON in tree CURSOR */
#define CURSOR_NODROP 2  /* ICON in tree CURSOR */
#define CURSOR_APPSTART 3  /* ICON in tree CURSOR */
#define CURSOR_DENY 4  /* ICON in tree CURSOR */
#define CURSOR_SIZEWE 5  /* ICON in tree CURSOR */
#define CURSOR_SIZENS 6  /* ICON in tree CURSOR */
#define CURSOR_MENU 7  /* ICON in tree CURSOR */

#define LOGIN 4  /* form/dial */
#define LOGIN_TB_USER 2  /* FTEXT in tree LOGIN */
#define LOGIN_TB_PASSWORD 4  /* FTEXT in tree LOGIN */
#define LOGIN_BT_LOGIN 5  /* BUTTON in tree LOGIN */
#define LOGIN_BT_ABORT 6  /* BUTTON in tree LOGIN */

#define THROBBER 5  /* form/dial */

#define TOOLBAR_HOTLIST 6  /* form/dial */
#define TOOLBAR_HOTLIST_ADD 1  /* CICON in tree TOOLBAR_HOTLIST */
#define TOOLBAR_HOTLIST_CREATE_FOLDER 2  /* CICON in tree TOOLBAR_HOTLIST */
#define TOOLBAR_HOTLIST_DELETE 3  /* CICON in tree TOOLBAR_HOTLIST */
#define TOOLBAR_HOTLIST_EDIT 4  /* CICON in tree TOOLBAR_HOTLIST */

#define SEARCH 7  /* form/dial */
#define SEARCH_BT_SEARCH 1  /* BUTTON in tree SEARCH */
#define SEARCH_CB_FWD 2  /* BUTTON in tree SEARCH */
#define SEARCH_BT_SEARCH_BACK 3  /* BUTTON in tree SEARCH */
#define SEARCH_CB_CASESENSE 5  /* BOXCHAR in tree SEARCH */
#define SEARCH_CB_SHOWALL 6  /* BOXCHAR in tree SEARCH */
#define SEARCH_LBL_SHOWALL 7  /* STRING in tree SEARCH */
#define SEARCH_LBL_CASESENSE 8  /* TEXT in tree SEARCH */
#define SEARCH_TB_SRCH 9  /* FTEXT in tree SEARCH */

#define DOWNLOAD 8  /* form/dial */
/* Width ist 400, code depends on that! If you change it, change it in download.c */
#define DOWNLOAD_PROGRESS 1  /* BOX in tree DOWNLOAD */
#define DOWNLOAD_PROGRESS_DONE 2  /* BOX in tree DOWNLOAD */
#define DOWNLOAD_FILENAME 3  /* TEXT in tree DOWNLOAD */
#define DOWNLOAD_BT_ABORT 4  /* BUTTON in tree DOWNLOAD */
#define DOWNLOAD_LBL_CLOSE_RDY 5  /* STRING in tree DOWNLOAD */
#define DOWNLOAD_LBL_BYTES 6  /* TEXT in tree DOWNLOAD */
#define DOWNLOAD_LBL_PERCENT 7  /* TEXT in tree DOWNLOAD */
#define DOWNLOAD_LBL_SPEED 8  /* TEXT in tree DOWNLOAD */
#define DOWNLOAD_CB_CLOSE_RDY 9  /* BOXCHAR in tree DOWNLOAD */

#define ABOUT 9  /* form/dial */
#define ABOUT_LBL_VERSION 1  /* TEXT in tree ABOUT */
#define ABOUT_OK 4  /* BUTTON in tree ABOUT */
#define ABOUT_CONTENT 6  /* USERDEF in tree ABOUT */
#define ABOUT_CREDITS 7  /* BUTTON in tree ABOUT */
#define ABOUT_LICENSE 8  /* BUTTON in tree ABOUT */

#define POP_CTX 10  /* form/dial */
#define POP_CTX_CUT_SEL 1  /* TEXT in tree POP_CTX */
#define POP_CTX_COPY_SEL 2  /* TEXT in tree POP_CTX */
#define POP_CTX_PASTE_SEL 3  /* TEXT in tree POP_CTX */
#define POP_CTX_SELECT_ALL 4  /* TEXT in tree POP_CTX */
#define POP_CTX_OPEN_NEW 6  /* TEXT in tree POP_CTX */
#define POP_CTX_COPY_LINK 7  /* TEXT in tree POP_CTX */
#define POP_CTX_COPY_URL 8  /* TEXT in tree POP_CTX */
#define POP_CTX_SAVE_AS 9  /* TEXT in tree POP_CTX */
#define POP_CTX_VIEW_SOURCE 10  /* TEXT in tree POP_CTX */
#define POP_CTX_SAVE_LINK_AS 11  /* TEXT in tree POP_CTX */

#define VSCROLLER 11  /* form/dial */
#define VSCROLLER_AREA 1  /* BOX in tree VSCROLLER */
#define VSCROLLER_SLIDER_AREA 2  /* BUTTON in tree VSCROLLER */
#define VSCROLLER_SLIDER 3  /* BUTTON in tree VSCROLLER */
#define VSCROLLER_BT_DOWN 7  /* IBOX in tree VSCROLLER */
#define VSCROLLER_BT_DOWN_PIC 5  /* CICON in tree VSCROLLER */
#define VSCROLLER_BT_UP 6  /* IBOX in tree VSCROLLER */
#define VSCROLLER_BT_UP_PIC 4  /* CICON in tree VSCROLLER */

#define POP_LANGUAGE 12  /* form/dial */
#define POP_LANGUAGE_CS 1  /* STRING in tree POP_LANGUAGE */
#define POP_LANGUAGE_DE 2  /* STRING in tree POP_LANGUAGE */
#define POP_LANGUAGE_EN 3  /* STRING in tree POP_LANGUAGE */
#define POP_LANGUAGE_EN_GB 4  /* STRING in tree POP_LANGUAGE */
#define POP_LANGUAGE_DE_DE 5  /* STRING in tree POP_LANGUAGE */
#define POP_LANGUAGE_EN_US 6  /* STRING in tree POP_LANGUAGE */
#define POP_LANGUAGE_ES 7  /* STRING in tree POP_LANGUAGE */
#define POP_LANGUAGE_FR 8  /* STRING in tree POP_LANGUAGE */
#define POP_LANGUAGE_IT 9  /* STRING in tree POP_LANGUAGE */
#define POP_LANGUAGE_NL 10  /* STRING in tree POP_LANGUAGE */
#define POP_LANGUAGE_NO 11  /* STRING in tree POP_LANGUAGE */
#define POP_LANGUAGE_PL 12  /* STRING in tree POP_LANGUAGE */
#define POP_LANGUAGE_RU 13  /* STRING in tree POP_LANGUAGE */
#define POP_LANGUAGE_SK 14  /* STRING in tree POP_LANGUAGE */
#define POP_LANGUAGE_SV 15  /* STRING in tree POP_LANGUAGE */

#define POP_FONT_RENDERER 13  /* form/dial */
#define POP_FONT_RENDERER_INTERNAL 1  /* STRING in tree POP_FONT_RENDERER */
#define POP_FONT_RENDERER_FREETYPE 2  /* STRING in tree POP_FONT_RENDERER */

#define TOOLBAR_COOKIES 14  /* form/dial */

#define TOOLBAR_HISTORY 15  /* form/dial */

#define TOOLBAR_SSL_CERT 16  /* form/dial */
#define TOOLBAR_SSL_CERT_TRUSTED 1  /* BUTTON in tree TOOLBAR_SSL_CERT */

#define SETTINGS 17  /* form/dial */
#define SETTINGS_EDIT_DOWNLOAD_PATH 3  /* FTEXT in tree SETTINGS */
#define SETTINGS_EDIT_HOTLIST_FILE 4  /* FTEXT in tree SETTINGS */
#define SETTINGS_EDIT_CA_BUNDLE 5  /* FTEXT in tree SETTINGS */
#define SETTINGS_EDIT_CA_CERTS_PATH 6  /* FTEXT in tree SETTINGS */
#define SETTINGS_EDIT_EDITOR 7  /* FTEXT in tree SETTINGS */
#define SETTINGS_BT_SEL_DOWNLOAD_DIR 12  /* BUTTON in tree SETTINGS */
#define SETTINGS_BT_SEL_HOTLIST 13  /* BUTTON in tree SETTINGS */
#define SETTINGS_BT_SEL_CA_BUNDLE 14  /* BUTTON in tree SETTINGS */
#define SETTINGS_BT_SEL_CA_CERTS 15  /* BUTTON in tree SETTINGS */
#define SETTINGS_BT_SEL_EDITOR 16  /* BUTTON in tree SETTINGS */
/* Make sure that initial value is large enough! */
#define SETTINGS_BT_SEL_FONT_RENDERER 19  /* BUTTON in tree SETTINGS */
#define SETTINGS_CB_ANTI_ALIASING 20  /* BUTTON in tree SETTINGS */
#define SETTINGS_CB_TRANSPARENCY 21  /* BUTTON in tree SETTINGS */
#define SETTINGS_EDIT_DEF_FONT_SIZE 24  /* FTEXT in tree SETTINGS */
#define SETTINGS_DEC_DEF_FONT_SIZE 25  /* BOXCHAR in tree SETTINGS */
#define SETTINGS_INC_DEF_FONT_SIZE 26  /* BOXCHAR in tree SETTINGS */
#define SETTINGS_EDIT_MIN_FONT_SIZE 28  /* FTEXT in tree SETTINGS */
#define SETTINGS_DEC_MIN_FONT_SIZE 29  /* BOXCHAR in tree SETTINGS */
#define SETTINGS_INC_MIN_FONT_SIZE 30  /* BOXCHAR in tree SETTINGS */
#define SETTINGS_CB_ENABLE_ANIMATION 40  /* BUTTON in tree SETTINGS */
#define SETTINGS_CB_BG_IMAGES 42  /* BUTTON in tree SETTINGS */
#define SETTINGS_CB_FG_IMAGES 44  /* BUTTON in tree SETTINGS */
#define SETTINGS_EDIT_MIN_REFLOW_PERIOD 47  /* FTEXT in tree SETTINGS */
#define SETTINGS_DEC_INCREMENTAL_REFLOW 48  /* BOXCHAR in tree SETTINGS */
#define SETTINGS_INC_INCREMENTAL_REFLOW 49  /* BOXCHAR in tree SETTINGS */
#define SETTINGS_CB_USE_PROXY 51  /* BUTTON in tree SETTINGS */
#define SETTINGS_EDIT_PROXY_HOST 52  /* FTEXT in tree SETTINGS */
#define SETTINGS_EDIT_PROXY_PORT 54  /* FTEXT in tree SETTINGS */
#define SETTINGS_CB_PROXY_AUTH 55  /* BUTTON in tree SETTINGS */
#define SETTINGS_EDIT_PROXY_USERNAME 56  /* FTEXT in tree SETTINGS */
#define SETTINGS_EDIT_PROXY_PASSWORD 57  /* FTEXT in tree SETTINGS */
#define SETTINGS_EDIT_MAX_FETCHERS 62  /* FTEXT in tree SETTINGS */
#define SETTINGS_INC_MAX_FETCHERS 63  /* BOXCHAR in tree SETTINGS */
#define SETTINGS_DEC_MAX_FETCHERS 64  /* BOXCHAR in tree SETTINGS */
#define SETTINGS_DEC_MAX_FETCHERS_PER_HOST 66  /* BOXCHAR in tree SETTINGS */
#define SETTINGS_EDIT_MAX_FETCHERS_PER_HOST 67  /* FTEXT in tree SETTINGS */
#define SETTINGS_INC_MAX_FETCHERS_PER_HOST 68  /* BOXCHAR in tree SETTINGS */
#define SETTINGS_DEC_CACHED_CONNECTIONS 70  /* BOXCHAR in tree SETTINGS */
#define SETTINGS_EDIT_MAX_CACHED_CONNECTIONS 71  /* FTEXT in tree SETTINGS */
#define SETTINGS_INC_CACHED_CONNECTIONS 72  /* BOXCHAR in tree SETTINGS */
#define SETTINGS_EDIT_HOMEPAGE 74  /* FTEXT in tree SETTINGS */
#define SETTINGS_CB_HIDE_ADVERTISEMENT 75  /* BUTTON in tree SETTINGS */
#define SETTINGS_CB_DISABLE_POPUP_WINDOWS 76  /* BUTTON in tree SETTINGS */
#define SETTINGS_CB_SEND_HTTP_REFERRER 77  /* BUTTON in tree SETTINGS */
#define SETTINGS_CB_SEND_DO_NOT_TRACK 78  /* BUTTON in tree SETTINGS */
#define SETTINGS_BT_CLEAR_HISTORY 80  /* BUTTON in tree SETTINGS */
#define SETTINGS_BT_SEL_LOCALE 82  /* BUTTON in tree SETTINGS */
#define SETTINGS_BT_GUI_LANG 84  /* BUTTON in tree SETTINGS */
#define SETTINGS_INC_MEM_CACHE 87  /* BOXCHAR in tree SETTINGS */
#define SETTINGS_DEC_MEM_CACHE 88  /* BOXCHAR in tree SETTINGS */
#define SETTINGS_STR_MAX_MEM_CACHE 89  /* FTEXT in tree SETTINGS */
#define SETTINGS_DEC_HISTORY_AGE 92  /* BOXCHAR in tree SETTINGS */
#define SETTINGS_EDIT_HISTORY_AGE 93  /* FTEXT in tree SETTINGS */
#define SETTINGS_INC_HISTORY_AGE 94  /* BOXCHAR in tree SETTINGS */
#define SETTINGS_BT_GUI_TOUT 97  /* BUTTON in tree SETTINGS */
#define SETTINGS_INC_DISC_CACHE 101  /* BOXCHAR in tree SETTINGS */
#define SETTINGS_DEC_DISC_CACHE 102  /* BOXCHAR in tree SETTINGS */
#define SETTINGS_STR_MAX_DISC_CACHE 103  /* FTEXT in tree SETTINGS */
#define SETTINGS_BT_CLEAR_CACHE 105  /* BUTTON in tree SETTINGS */
#define SETTINGS_INC_CACHE_AGE 107  /* BOXCHAR in tree SETTINGS */
#define SETTINGS_DEC_CACHE_AGE 108  /* BOXCHAR in tree SETTINGS */
#define SETTINGS_EDIT_CACHE_AGE 110  /* FTEXT in tree SETTINGS */

#define MAINMENU 18  /* menu */
#define MAINMENU_T_FILE 4  /* TITLE in tree MAINMENU */
#define MAINMENU_T_EDIT 5  /* TITLE in tree MAINMENU */
#define MAINMENU_T_VIEW 6  /* TITLE in tree MAINMENU */
#define MAINMENU_T_NAVIGATE 7  /* TITLE in tree MAINMENU */
#define MAINMENU_T_UTIL 8  /* TITLE in tree MAINMENU */
#define MAINMENU_T_HELP 9  /* TITLE in tree MAINMENU */
#define MAINMENU_M_ABOUT 12  /* STRING in tree MAINMENU */
#define MAINMENU_M_NEWWIN 21  /* STRING in tree MAINMENU */
#define MAINMENU_M_OPENFILE 22  /* STRING in tree MAINMENU */
#define MAINMENU_M_OPENURL 23  /* STRING in tree MAINMENU */
#define MAINMENU_M_CLOSEWIN 24  /* STRING in tree MAINMENU */
#define MAINMENU_SEP0 25  /* STRING in tree MAINMENU */
#define MAINMENU_M_SAVEPAGE 26  /* STRING in tree MAINMENU */
#define MAINMENU_SEP1 27  /* STRING in tree MAINMENU */
#define MAINMENU_M_QUIT 28  /* STRING in tree MAINMENU */
#define MAINMENU_M_CUT 30  /* STRING in tree MAINMENU */
#define MAINMENU_M_COPY 31  /* STRING in tree MAINMENU */
#define MAINMENU_M_PASTE 32  /* STRING in tree MAINMENU */
#define MAINMENU_SEP3 33  /* STRING in tree MAINMENU */
#define MAINMENU_M_FIND 34  /* STRING in tree MAINMENU */
#define MAINMENU_M_STOP 36  /* STRING in tree MAINMENU */
#define MAINMENU_M_RELOAD 37  /* STRING in tree MAINMENU */
#define MAINMENU_INC_SCALE 39  /* STRING in tree MAINMENU */
#define MAINMENU_DEC_SCALE 40  /* STRING in tree MAINMENU */
#define MAINMENU_M_TOOLBARS 42  /* STRING in tree MAINMENU */
#define MAINMENU_M_SAVEWIN 44  /* STRING in tree MAINMENU */
#define MAINMENU_M_DEBUG_RENDER 45  /* STRING in tree MAINMENU */
#define MAINMENU_M_BG_IMAGES 46  /* STRING in tree MAINMENU */
#define MAINMENU_M_FG_IMAGES 47  /* STRING in tree MAINMENU */
#define MAINMENU_M_BACK 49  /* STRING in tree MAINMENU */
#define MAINMENU_M_FORWARD 50  /* STRING in tree MAINMENU */
#define MAINMENU_M_HOME 51  /* STRING in tree MAINMENU */
#define MAINMENU_M_LHISTORY 53  /* STRING in tree MAINMENU */
#define MAINMENU_M_GHISTORY 54  /* STRING in tree MAINMENU */
#define MAINMENU_M_ADD_BOOKMARK 56  /* STRING in tree MAINMENU */
#define MAINMENU_M_BOOKMARKS 57  /* STRING in tree MAINMENU */
#define MAINMENU_M_COOKIES 59  /* STRING in tree MAINMENU */
#define MAINMENU_M_CHOICES 61  /* STRING in tree MAINMENU */
#define MAINMENU_M_VLOG 62  /* STRING in tree MAINMENU */
#define MAINMENU_M_HELP_CONTENT 64  /* STRING in tree MAINMENU */

#define TOOLBAR_SETTINGS 19  /* form/dial */
#define TOOLBAR_SETTINGS_ABORT 1  /* BOXTEXT in tree TOOLBAR_SETTINGS */
#define TOOLBAR_SETTINGS_SAVE 2  /* BOXTEXT in tree TOOLBAR_SETTINGS */
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ResourceMaster v3.651   
#C 20@0@0@0@
#N 99@32@AZAaza___  _@AZAaza090___  _@@_@
#FoC-Header@rsm2out@C-Header@rsh@@@[C-Header@0@
#R 0@0@1@1@2@1@
#M 11110100@0@7728@671@
#T 0@2@TOOLBAR@@20@@
#O 1@20@AREA_SEARCH@@
#O 2@26@BT_SEARCH_FWD@@
#O 3@26@BT_SEARCH_BACK@@
#O 5@26@CB_CASESENSE@@
#O 6@26@CB_SHOWALL@@
#O 7@29@TB_SRCH@@
#O 8@25@SEARCH_ALIGN_RIGHT@@
#O 9@26@BT_CLOSE_SEARCH@@
#O 10@20@AREA_NAVIGATION@@
#O 11@24@AREA_URL@@
#O 12@25@AREA_RIGHT@@
#O 13@25@THROBBER_AREA@@
#O 14@25@AREA_LEFT@@
#O 15@33@BT_BACK@@
#O 16@33@BT_HOME@@
#O 17@33@BT_FORWARD@@
#O 18@33@BT_STOP@@
#O 19@33@BT_RELOAD@@
#T 1@2@ICONIFY@@3@@
#O 1@33@GLOBE@@
#T 2@2@FAVICON@@2@@
#T 3@2@CURSOR@@8@@
#O 1@31@HELP@@
#O 2@31@NODROP@@
#O 3@31@APPSTART@@
#O 4@31@DENY@@
#O 5@31@SIZEWE@@
#O 6@31@SIZENS@@
#O 7@31@MENU@@
#T 4@2@LOGIN@@7@@
#O 2@29@TB_USER@@
#O 4@29@TB_PASSWORD@@
#O 5@26@BT_LOGIN@@
#O 6@26@BT_ABORT@@
#T 5@2@THROBBER@@14@@
#T 6@2@TOOLBAR_HOTLIST@@5@@
#O 1@33@ADD@@
#O 2@33@CREATE_FOLDER@@
#O 3@33@DELETE@@
#O 4@33@EDIT@@
#T 7@2@SEARCH@@10@@
#O 1@26@BT_SEARCH@@
#O 2@26@CB_FWD@@
#O 3@26@BT_SEARCH_BACK@@
#O 5@27@CB_CASESENSE@@
#O 6@27@CB_SHOWALL@@
#O 7@28@LBL_SHOWALL@@
#O 8@21@LBL_CASESENSE@@
#O 9@29@TB_SRCH@@
#T 8@2@DOWNLOAD@@10@@
#O 1@20@PROGRESS@Width ist 400, code depends on that! If you change it, change it in download.c@
#O 2@20@PROGRESS_DONE@@
#O 3@21@FILENAME@@
#O 4@26@BT_ABORT@@
#O 5@28@LBL_CLOSE_RDY@@
#O 6@21@LBL_BYTES@@
#O 7@21@LBL_PERCENT@@
#O 8@21@LBL_SPEED@@
#O 9@27@CB_CLOSE_RDY@@
#T 9@2@ABOUT@@9@@
#O 1@21@LBL_VERSION@@
#O 4@26@OK@@
#O 6@24@CONTENT@@
#O 7@26@CREDITS@@
#O 8@26@LICENSE@@
#T 10@2@POP_CTX@@12@@
#O 1@21@CUT_SEL@@
#O 2@21@COPY_SEL@@
#O 3@21@PASTE_SEL@@
#O 4@21@SELECT_ALL@@
#O 6@21@OPEN_NEW@@
#O 7@21@COPY_LINK@@
#O 8@21@COPY_URL@@
#O 9@21@SAVE_AS@@
#O 10@21@VIEW_SOURCE@@
#O 11@21@SAVE_LINK_AS@@
#T 11@2@VSCROLLER@@8@@
#O 1@20@AREA@@
#O 2@26@SLIDER_AREA@@
#O 3@26@SLIDER@@
#O 7@25@BT_DOWN@@
#O 5@33@BT_DOWN_PIC@@
#O 6@25@BT_UP@@
#O 4@33@BT_UP_PIC@@
#T 12@2@POP_LANGUAGE@@16@@
#O 1@28@CS@@
#O 2@28@DE@@
#O 3@28@EN@@
#O 4@28@EN_GB@@
#O 5@28@DE_DE@@
#O 6@28@EN_US@@
#O 7@28@ES@@
#O 8@28@FR@@
#O 9@28@IT@@
#O 10@28@NL@@
#O 11@28@NO@@
#O 12@28@PL@@
#O 13@28@RU@@
#O 14@28@SK@@
#O 15@28@SV@@
#T 13@2@POP_FONT_RENDERER@@3@@
#O 1@28@INTERNAL@@
#O 2@28@FREETYPE@@
#T 14@2@TOOLBAR_COOKIES@@1@@
#T 15@2@TOOLBAR_HISTORY@@1@@
#T 16@2@TOOLBAR_SSL_CERT@@2@@
#O 1@26@TRUSTED@@
#T 17@2@SETTINGS@@112@@
#O 3@29@EDIT_DOWNLOAD_PATH@@
#O 4@29@EDIT_HOTLIST_FILE@@
#O 5@29@EDIT_CA_BUNDLE@@
#O 6@29@EDIT_CA_CERTS_PATH@@
#O 7@29@EDIT_EDITOR@@
#O 12@26@BT_SEL_DOWNLOAD_DIR@@
#O 13@26@BT_SEL_HOTLIST@@
#O 14@26@BT_SEL_CA_BUNDLE@@
#O 15@26@BT_SEL_CA_CERTS@@
#O 16@26@BT_SEL_EDITOR@@
#O 19@26@BT_SEL_FONT_RENDERER@Make sure that initial value is large enough!@
#O 20@26@CB_ANTI_ALIASING@@
#O 21@26@CB_TRANSPARENCY@@
#O 24@29@EDIT_DEF_FONT_SIZE@@
#O 25@27@DEC_DEF_FONT_SIZE@@
#O 26@27@INC_DEF_FONT_SIZE@@
#O 28@29@EDIT_MIN_FONT_SIZE@@
#O 29@27@DEC_MIN_FONT_SIZE@@
#O 30@27@INC_MIN_FONT_SIZE@@
#O 40@26@CB_ENABLE_ANIMATION@@
#O 42@26@CB_BG_IMAGES@@
#O 44@26@CB_FG_IMAGES@@
#O 47@29@EDIT_MIN_REFLOW_PERIOD@@
#O 48@27@DEC_INCREMENTAL_REFLOW@@
#O 49@27@INC_INCREMENTAL_REFLOW@@
#O 51@26@CB_USE_PROXY@@
#O 52@29@EDIT_PROXY_HOST@@
#O 54@29@EDIT_PROXY_PORT@@
#O 55@26@CB_PROXY_AUTH@@
#O 56@29@EDIT_PROXY_USERNAME@@
#O 57@29@EDIT_PROXY_PASSWORD@@
#O 62@29@EDIT_MAX_FETCHERS@@
#O 63@27@INC_MAX_FETCHERS@@
#O 64@27@DEC_MAX_FETCHERS@@
#O 66@27@DEC_MAX_FETCHERS_PER_HOST@@
#O 67@29@EDIT_MAX_FETCHERS_PER_HOST@@
#O 68@27@INC_MAX_FETCHERS_PER_HOST@@
#O 70@27@DEC_CACHED_CONNECTIONS@@
#O 71@29@EDIT_MAX_CACHED_CONNECTIONS@@
#O 72@27@INC_CACHED_CONNECTIONS@@
#O 74@29@EDIT_HOMEPAGE@@
#O 75@26@CB_HIDE_ADVERTISEMENT@@
#O 76@26@CB_DISABLE_POPUP_WINDOWS@@
#O 77@26@CB_SEND_HTTP_REFERRER@@
#O 78@26@CB_SEND_DO_NOT_TRACK@@
#O 80@26@BT_CLEAR_HISTORY@@
#O 82@26@BT_SEL_LOCALE@@
#O 84@26@BT_GUI_LANG@@
#O 87@27@INC_MEM_CACHE@@
#O 88@27@DEC_MEM_CACHE@@
#O 89@29@STR_MAX_MEM_CACHE@@
#O 92@27@DEC_HISTORY_AGE@@
#O 93@29@EDIT_HISTORY_AGE@@
#O 94@27@INC_HISTORY_AGE@@
#O 97@26@BT_GUI_TOUT@@
#O 101@27@INC_DISC_CACHE@@
#O 102@27@DEC_DISC_CACHE@@
#O 103@29@STR_MAX_DISC_CACHE@@
#O 105@26@BT_CLEAR_CACHE@@
#O 107@27@INC_CACHE_AGE@@
#O 108@27@DEC_CACHE_AGE@@
#O 110@29@EDIT_CACHE_AGE@@
#T 18@1@MAINMENU@@65@@
#O 4@32@T_FILE@@
#O 5@32@T_EDIT@@
#O 6@32@T_VIEW@@
#O 7@32@T_NAVIGATE@@
#O 8@32@T_UTIL@@
#O 9@32@T_HELP@@
#O 12@28@M_ABOUT@@
#O 21@28@M_NEWWIN@@
#O 22@28@M_OPENFILE@@
#O 23@28@M_OPENURL@@
#O 24@28@M_CLOSEWIN@@
#O 25@28@SEP0@@
#O 26@28@M_SAVEPAGE@@
#O 27@28@SEP1@@
#O 28@28@M_QUIT@@
#O 30@28@M_CUT@@
#O 31@28@M_COPY@@
#O 32@28@M_PASTE@@
#O 33@28@SEP3@@
#O 34@28@M_FIND@@
#O 36@28@M_STOP@@
#O 37@28@M_RELOAD@@
#O 39@28@INC_SCALE@@
#O 40@28@DEC_SCALE@@
#O 42@28@M_TOOLBARS@@
#O 44@28@M_SAVEWIN@@
#O 45@28@M_DEBUG_RENDER@@
#O 46@28@M_BG_IMAGES@@
#O 47@28@M_FG_IMAGES@@
#O 49@28@M_BACK@@
#O 50@28@M_FORWARD@@
#O 51@28@M_HOME@@
#O 53@28@M_LHISTORY@@
#O 54@28@M_GHISTORY@@
#O 56@28@M_ADD_BOOKMARK@@
#O 57@28@M_BOOKMARKS@@
#O 59@28@M_COOKIES@@
#O 61@28@M_CHOICES@@
#O 62@28@M_VLOG@@
#O 64@28@M_HELP_CONTENT@@
#T 19@2@TOOLBAR_SETTINGS@@3@@
#O 1@22@ABORT@@
#O 2@22@SAVE@@
#c 10775@
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/*
 * Copyright 2010 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Implements the NetSurf Browser window, or passed functionality to
 * the appropriate widget's.
 *
 */

#include <sys/types.h>
#include <sys/stat.h>
#include <fcntl.h>
#include <limits.h>
#include <unistd.h>
#include <string.h>
#include <stdlib.h>
#include <stdbool.h>
#include <assert.h>
#include <math.h>
#include <osbind.h>

#include <mt_gem.h>

#include "utils/log.h"
#include "utils/nsurl.h"
#include "netsurf/browser_window.h"
#include "netsurf/mouse.h"
#include "netsurf/plotters.h"
#include "netsurf/keypress.h"

#include "atari/res/netsurf.rsh"
#include "atari/gemtk/gemtk.h"
#include "atari/ctxmenu.h"
#include "atari/gui.h"
#include "atari/rootwin.h"
#include "atari/misc.h"
#include "atari/plot/plot.h"
#include "atari/toolbar.h"
#include "atari/statusbar.h"
#include "atari/search.h"
#include "atari/osspec.h"
#include "atari/encoding.h"
#include "atari/redrawslots.h"
#include "atari/toolbar.h"
#include "atari/findfile.h"
#include "atari/bitmap.h"

extern struct gui_window *input_window;
extern EVMULT_OUT aes_event_out;
extern GRECT desk_area;

struct rootwin_data_s {
    struct s_gui_win_root *rootwin;
};

/* -------------------------------------------------------------------------- */
/* Static module event handlers                                               */
/* -------------------------------------------------------------------------- */
static void on_redraw(ROOTWIN *rootwin, short msg[8]);
static void on_resized(ROOTWIN *rootwin);
static void on_file_dropped(ROOTWIN *rootwin, short msg[8]);
static short on_window_key_input(ROOTWIN * rootwin, unsigned short nkc);
static void on_content_mouse_click(ROOTWIN *rootwin);
static void on_content_mouse_move(ROOTWIN *rootwin, GRECT *content_area);
static void	toolbar_redraw_cb(GUIWIN *win, uint16_t msg, GRECT *clip);

bool gui_window_get_scroll(struct gui_window *w, int *sx, int *sy);

static bool redraw_active = false;

static const struct redraw_context rootwin_rdrw_ctx = {
    .interactive = true,
    .background_images = true,
    .plot = &atari_plotters
};

static short handle_event(GUIWIN *win, EVMULT_OUT *ev_out, short msg[8])
{
    short retval = 0;
    GRECT area;
    static bool prev_url = false;
    struct rootwin_data_s * data = gemtk_wm_get_user_data(win);
    struct gui_window *tmp;


    if ((ev_out->emo_events & MU_MESAG) != 0) {
        // handle message
        //printf("root win msg: %d\n", msg[0]);
        switch (msg[0]) {

        case WM_REDRAW:
			NSLOG(netsurf, INFO, "WM_REDRAW");
            on_redraw(data->rootwin, msg);
            break;

        case WM_REPOSED:
        case WM_SIZED:
        case WM_MOVED:
        case WM_FULLED:
			NSLOG(netsurf, INFO, "WM_SIZED");
            on_resized(data->rootwin);
            break;

        case WM_ICONIFY:
            // TODO: find next active gui window and schedule redraw for that.
			tmp = window_list;
			while(tmp != NULL){
				if(tmp->root != data->rootwin){
					gemtk_wm_send_msg(tmp->root->win, WM_TOPPED, 0, 0, 0, 0);
					break;
				}
				tmp = tmp->next;
			}
            break;

        case WM_TOPPED:
        case WM_NEWTOP:
        case WM_UNICONIFY:
			NSLOG(netsurf, INFO, "WM_TOPPED");
            gui_set_input_gui_window(data->rootwin->active_gui_window);
            //window_restore_active_gui_window(data->rootwin);
            // TODO: use something like "restore_active_gui_window_state()"

            break;

        case WM_CLOSED:
            // TODO: this needs to iterate through all gui windows and
            // check if the rootwin is this window...
            if (data->rootwin->active_gui_window != NULL) {
                NSLOG(netsurf, INFO, "WM_CLOSED initiated destroy for bw %p",
                      data->rootwin->active_gui_window->browser->bw);
                browser_window_destroy(
                    data->rootwin->active_gui_window->browser->bw);
            }
            break;

        case AP_DRAGDROP:
            on_file_dropped(data->rootwin, msg);
            break;

        case WM_TOOLBAR:
            toolbar_mouse_input(data->rootwin->toolbar, msg[4], msg[7]);
            break;

        default:
            break;
        }
    }
    if ((ev_out->emo_events & MU_KEYBD) != 0) {

        // handle key
        uint16_t nkc = gem_to_norm( (short)ev_out->emo_kmeta,
                                    (short)ev_out->emo_kreturn);
		NSLOG(netsurf, INFO, "rootwin MU_KEYBD input, nkc: %x\n", nkc);
        retval = on_window_key_input(data->rootwin, nkc);
        // printf("on_window_key_input: %d\n", retval);

    }
    if ((ev_out->emo_events & MU_BUTTON) != 0) {
		NSLOG(netsurf, INFO,
                      "rootwin MU_BUTTON input, x: %d, y: %d\n",
                      ev_out->emo_mouse.p_x,
                      ev_out->emo_mouse.p_x);
        window_get_grect(data->rootwin, BROWSER_AREA_CONTENT,
                         &area);
        if (POINT_WITHIN(ev_out->emo_mouse.p_x, ev_out->emo_mouse.p_y,
                         area)) {
            on_content_mouse_click(data->rootwin);
        }
    }
    if ((ev_out->emo_events & (MU_M1)) != 0) {

        short ghandle = wind_find(ev_out->emo_mouse.p_x, ev_out->emo_mouse.p_y);

        if (data->rootwin->aes_handle==ghandle) {
            // The window found at x,y is an gui_window
            // and it's the input window.
            window_get_grect(data->rootwin, BROWSER_AREA_CONTENT,
                             &area);
            if (POINT_WITHIN(ev_out->emo_mouse.p_x, ev_out->emo_mouse.p_y,
                             area)) {
                on_content_mouse_move(data->rootwin, &area);
            } else {
                GRECT tb_area;
                window_get_grect(data->rootwin, BROWSER_AREA_URL_INPUT, &tb_area);
                if (POINT_WITHIN(ev_out->emo_mouse.p_x, ev_out->emo_mouse.p_y,
                                 tb_area)) {
                    gem_set_cursor(&gem_cursors.ibeam);
                    prev_url = true;
                } else {
                    if(prev_url) {
                        struct gui_window *gw;
                        gw = window_get_active_gui_window(data->rootwin);
                        gem_set_cursor(gw->cursor);
                        prev_url = false;
                    }
                }
            }
        }
    }

    return(retval);
}

/* -------------------------------------------------------------------------- */
/* Module public functions:                                                   */
/* -------------------------------------------------------------------------- */

int window_create(struct gui_window * gw,
                  struct browser_window * bw,
                  struct gui_window * existing,
                  unsigned long inflags)
{
    int err = 0;
    bool tb, sb;
    int flags;
    struct rootwin_data_s *data;
    struct gemtk_wm_scroll_info_s *slid;

    tb = (inflags & WIDGET_TOOLBAR);
    sb = (inflags & WIDGET_STATUSBAR);

    flags = CLOSER | MOVER | NAME | FULLER | SMALLER;
    if( inflags & WIDGET_SCROLL ) {
        flags |= (UPARROW | DNARROW | LFARROW | RTARROW | VSLIDE | HSLIDE);
    }
    if( inflags & WIDGET_RESIZE ) {
        flags |= ( SIZER );
    }
    if( inflags & WIDGET_STATUSBAR ) {
        flags |= ( INFO );
    }

    gw->root = malloc(sizeof(struct s_gui_win_root));
    if (gw->root == NULL)
        return(-1);
    memset(gw->root, 0, sizeof(struct s_gui_win_root) );
    gw->root->title = malloc(atari_sysinfo.aes_max_win_title_len+1);

    redraw_slots_init(&gw->root->redraw_slots, 8);

    gw->root->aes_handle = wind_create(flags, 40, 40, desk_area.g_w,
                                       desk_area.g_h);
    if(gw->root->aes_handle<0) {
        free(gw->root->title);
        free(gw->root);
        return( -1 );
    }
    gw->root->win = gemtk_wm_add(gw->root->aes_handle,
                               GEMTK_WM_FLAG_PREPROC_WM | GEMTK_WM_FLAG_RECV_PREPROC_WM, handle_event);

    data = malloc(sizeof(struct rootwin_data_s));
    data->rootwin = gw->root;
    gemtk_wm_set_user_data(gw->root->win, (void*)data);
    slid = gemtk_wm_get_scroll_info(gw->root->win);
    slid->y_unit_px = 32;
    slid->x_unit_px = 32;

    /* create */
    if(tb) {
        gw->root->toolbar = toolbar_create(gw->root);
        assert(gw->root->toolbar);
        gemtk_wm_set_toolbar(gw->root->win, gw->root->toolbar->form, 0, 0);
		gemtk_wm_set_toolbar_redraw_func(gw->root->win, toolbar_redraw_cb);
    } else {
        gw->root->toolbar = NULL;
    }

    /* create browser component: */
    gw->browser = (struct s_browser *)malloc( sizeof(struct s_browser));

    assert(gw->browser);

    gw->browser->bw = bw;

    /* create statusbar component: */
    if(sb) {
        gw->root->statusbar = sb_create( gw );
    } else {
        gw->root->statusbar = NULL;
    }

    // Setup some window defaults:
    wind_set_str(gw->root->aes_handle, WF_NAME, (char*)"NetSurf");
    wind_set(gw->root->aes_handle, WF_OPTS, 1, WO0_FULLREDRAW, 0, 0);
    wind_set(gw->root->aes_handle, WF_OPTS, 1, WO0_NOBLITW, 0, 0);
    wind_set(gw->root->aes_handle, WF_OPTS, 1, WO0_NOBLITH, 0, 0);

    if (inflags & WIN_TOP) {
        window_set_focus(gw->root, BROWSER, gw->browser);
    }

    return (err);
}

void window_unref_gui_window(ROOTWIN *rootwin, struct gui_window *gw)
{
    struct gui_window *w;
    input_window = NULL;

    NSLOG(netsurf, INFO, "window: %p, gui_window: %p", rootwin, gw);

    w = window_list;
    // find the next active tab:
    while( w != NULL ) {
        if(w->root == rootwin && w != gw) {
        	NSLOG(netsurf, INFO, "activating next tab %p", w);
            gui_set_input_gui_window(w);
            break;
        }
        w = w->next;
    }
    if(input_window == NULL) {
        // the last gui window for this rootwin was removed:
        redraw_slots_free(&rootwin->redraw_slots);
        window_destroy(rootwin);
    }
}

int window_destroy(ROOTWIN *rootwin)
{
    int err = 0;
    struct gui_window *w;

    assert(rootwin != NULL);

    NSLOG(netsurf, INFO, "%p", rootwin);

    if (gemtk_wm_get_user_data(rootwin->win) != NULL) {
        free(gemtk_wm_get_user_data(rootwin->win));
    }

    // make sure we do not destroy windows which have gui_windows attached:
    w = window_list;
    while( w != NULL ) {
        if(w->root == rootwin) {
            assert(rootwin == NULL);
        }
        w = w->next;
    }

    if (rootwin->toolbar)
        toolbar_destroy(rootwin->toolbar);

    if(rootwin->statusbar)
        sb_destroy(rootwin->statusbar);

    if(rootwin->title)
        free(rootwin->title);

    gemtk_wm_remove(rootwin->win);
    wind_close(rootwin->aes_handle);
    wind_delete(rootwin->aes_handle);
    free(rootwin);
    return(err);
}


void window_open(ROOTWIN *rootwin, struct gui_window *gw, GRECT pos)
{
    GRECT g;

    rootwin->active_gui_window = gw;

    assert(rootwin->active_gui_window != NULL);

    wind_open(rootwin->aes_handle, pos.g_x, pos.g_y, pos.g_w, pos.g_h );
    wind_set_str(rootwin->aes_handle, WF_NAME, (char *)"");

    rootwin->active_gui_window->browser->attached = true;
    if(rootwin->statusbar != NULL) {
        sb_attach(rootwin->statusbar, rootwin->active_gui_window);
    }

    /* Set initial size of the toolbar region: */
    gemtk_wm_get_grect(rootwin->win, GEMTK_WM_AREA_TOOLBAR, &g);
    toolbar_set_attached(rootwin->toolbar, true);
    toolbar_set_dimensions(rootwin->toolbar, &g);

    /* initially hide the search area of the toolbar: */
	window_close_search(rootwin);

    window_update_back_forward(rootwin);

    window_set_focus(rootwin, BROWSER, rootwin->active_gui_window->browser);
}

void window_restore_active_gui_window(ROOTWIN *rootwin)
{
	GRECT tb_area;
	struct gui_window *gw;

	NSLOG(netsurf, INFO, "rootwin %p", rootwin);

	assert(rootwin->active_gui_window);

	gw = rootwin->active_gui_window;

        window_set_icon(rootwin, gw->icon);
        window_set_stauts(rootwin, gw->status);
        window_set_title(rootwin, gw->title);

	if (gw->search != NULL) {
		// TODO: update search session (especially browser window)
        }

	toolbar_get_grect(rootwin->toolbar, 0, &tb_area);
	gemtk_wm_set_toolbar_size(rootwin->win, tb_area.g_h);

	window_update_back_forward(rootwin);

        toolbar_set_url(rootwin->toolbar, gw->url);
}


/* update back forward buttons (see tb_update_buttons (bug) ) */
void window_update_back_forward(struct s_gui_win_root *rootwin)
{
    struct gui_window * active_gw = rootwin->active_gui_window;
    toolbar_update_buttons(rootwin->toolbar, active_gw->browser->bw, -1);
}

void window_set_stauts(struct s_gui_win_root *rootwin, char * text)
{
    assert(rootwin != NULL);

    CMP_STATUSBAR sb = rootwin->statusbar;

    if( sb == NULL)
        return;

    if(text != NULL)
        sb_set_text(sb, text);
    else
        sb_set_text(sb, "");
}

void window_set_title(struct s_gui_win_root * rootwin, char *title)
{
    wind_set_str(rootwin->aes_handle, WF_NAME, title);
}

void window_scroll_by(ROOTWIN *root, int sx, int sy)
{
    struct gemtk_wm_scroll_info_s *slid = gemtk_wm_get_scroll_info(root->win);

    if (sx < 0) {
        sx = 0;
    }
    if (sy < 0) {
        sy = 0;
    }
    int xunits = sx / slid->x_unit_px;
    int yunits = sy / slid->y_unit_px;

    gemtk_wm_scroll(root->win, GEMTK_WM_VSLIDER, yunits - slid->y_pos, false);
    gemtk_wm_scroll(root->win, GEMTK_WM_HSLIDER, xunits - slid->x_pos, false);
    gemtk_wm_update_slider(root->win, GEMTK_WM_VH_SLIDER);
}

/**
* Set the dimensions of the scrollable content.
*
*/
void window_set_content_size(ROOTWIN *rootwin, int width, int height)
{
    GRECT area;
    struct gemtk_wm_scroll_info_s *slid = gemtk_wm_get_scroll_info(rootwin->win);

    window_get_grect(rootwin, BROWSER_AREA_CONTENT, &area);

    slid->x_units = (width/slid->x_unit_px);
    slid->y_units = (height/slid->y_unit_px);
    if(slid->x_units < slid->x_pos)
        slid->x_pos = 0;
    if(slid->y_units < slid->y_pos)
        slid->y_pos = 0;
    gemtk_wm_update_slider(rootwin->win, GEMTK_WM_VH_SLIDER);
}

/* set focus to an arbitary element */
void window_set_focus(struct s_gui_win_root *rootwin,
                      enum focus_element_type type, void * element)
{
    assert(rootwin != NULL);

    if (rootwin->focus.type != type || rootwin->focus.element != element) {
        NSLOG(netsurf, INFO, "Set focus: %p (%d)\n", element, type);
        rootwin->focus.type = type;
        rootwin->focus.element = element;
		switch( type ) {

		case URL_WIDGET:
                // TODO: make something like: toolbar_text_select_all();
			toolbar_key_input(rootwin->toolbar, (short)(NKF_CTRL | 'A') );
/*
			ta = toolbar_get_textarea(rootwin->toolbar,
										URL_INPUT_TEXT_AREA);
			textarea_keypress(ta, NS_KEY_SELECT_ALL);
			*/
			break;

		case SEARCH_INPUT:
			gemtk_wm_set_toolbar_edit_obj(rootwin->win, TOOLBAR_TB_SRCH, 0);
			break;

		default:
			break;

		}
    }
}

/* check if the url widget has focus */
bool window_url_widget_has_focus(struct s_gui_win_root *rootwin)
{
    assert(rootwin != NULL);

    if (rootwin->focus.type == URL_WIDGET) {
        return true;
    }
    return false;
}

/* check if an arbitary window widget / or frame has the focus */
bool window_widget_has_focus(struct s_gui_win_root *rootwin,
                             enum focus_element_type t, void * element)
{
    assert(rootwin != NULL);
    if( element == NULL  ) {
        return((rootwin->focus.type == t));
    }

    return((element == rootwin->focus.element && t == rootwin->focus.type));
}

void window_set_icon(ROOTWIN *rootwin, struct bitmap * bmp )
{
    rootwin->icon = bmp;
    /* redraw window when it is iconyfied: */
    if (rootwin->icon != NULL) {
        if (gemtk_wm_get_state(rootwin->win) & GEMTK_WM_STATUS_ICONIFIED) {
            window_redraw_favicon(rootwin, NULL);
        }
    }
}

void window_set_active_gui_window(ROOTWIN *rootwin, struct gui_window *gw)
{
	struct gui_window *old_gw = rootwin->active_gui_window;

	NSLOG(netsurf, INFO, "gw %p", gw);

        if (rootwin->active_gui_window != NULL) {
                if(rootwin->active_gui_window == gw) {
                        NSLOG(netsurf, INFO, "nothing to do...");
                        return;
                }
        }

	// TODO: when the window isn't on top, initiate WM_TOPPED.

	rootwin->active_gui_window = gw;
	if (old_gw != NULL) {
		NSLOG(netsurf, INFO, "restoring window...");
		window_restore_active_gui_window(rootwin);
	}
}

struct gui_window * window_get_active_gui_window(ROOTWIN * rootwin)
{
    return(rootwin->active_gui_window);
}

void window_get_scroll(ROOTWIN *rootwin, int *x, int *y)
{
    struct gemtk_wm_scroll_info_s *slid;

    slid = gemtk_wm_get_scroll_info(rootwin->win);

    *x = slid->x_pos * slid->x_unit_px;
    *y = slid->y_pos * slid->y_unit_px;
}

void window_get_grect(ROOTWIN *rootwin, enum browser_area_e which, GRECT *d)
{

    d->g_x = 0;
    d->g_y = 0;
    d->g_w = 0;
    d->g_h = 0;

    if (which == BROWSER_AREA_TOOLBAR) {
        // gemtk_wm_get_grect(rootwin->win, GEMTK_WM_AREA_TOOLBAR, d);
        toolbar_get_grect(rootwin->toolbar, 0, d);

    } else if (which == BROWSER_AREA_CONTENT) {

        GRECT tb_area;

        gemtk_wm_get_grect(rootwin->win, GEMTK_WM_AREA_WORK, d);
        toolbar_get_grect(rootwin->toolbar, 0, &tb_area);

        d->g_y += tb_area.g_h;
        d->g_h -= tb_area.g_h;

    } else if (which == BROWSER_AREA_URL_INPUT) {

        toolbar_get_grect(rootwin->toolbar, TOOLBAR_AREA_URL, d);

    } else if (which == BROWSER_AREA_SEARCH) {
        // todo: check if search is visible
        toolbar_get_grect(rootwin->toolbar, TOOLBAR_AREA_SEARCH, d);
    } else {

    }


    // sanitize the results
    if (d->g_h < 0) {
        d->g_h = 0;
    }
    if (d->g_w < 0) {
        d->g_w = 0;
    }

    //printf("window_get_grect %d:", which);
    //dbg_grect("", d);

}


void window_open_search(ROOTWIN *rootwin, bool reformat)
{
	struct browser_window *bw;
	struct gui_window *gw;
	GRECT area;
	OBJECT *obj;

	NSLOG(netsurf, INFO, "rootwin %p", rootwin);

	gw = rootwin->active_gui_window;
	bw = gw->browser->bw;
	obj = toolbar_get_form(rootwin->toolbar);

	if (gw->search == NULL) {
		gw->search = nsatari_search_session_create(obj, gw);
	}

	toolbar_set_visible(rootwin->toolbar, TOOLBAR_AREA_SEARCH, true);
	window_get_grect(rootwin, BROWSER_AREA_TOOLBAR, &area);
	gemtk_wm_set_toolbar_size(rootwin->win, area.g_h);
	window_get_grect(rootwin, BROWSER_AREA_SEARCH, &area);
	window_schedule_redraw_grect(rootwin, &area);
	window_process_redraws(rootwin);
	window_set_focus(rootwin, SEARCH_INPUT, NULL);

	window_get_grect(rootwin, BROWSER_AREA_CONTENT, &area);
	if (reformat) {
		browser_window_reformat(bw, false, area.g_w, area.g_h);
	}
}

void window_close_search(ROOTWIN *rootwin)
{
	struct browser_window *bw;
	struct gui_window *gw;
	GRECT area;
	//OBJECT *obj;


	gw = rootwin->active_gui_window;
	bw = gw->browser->bw;
	//obj = gemtk_obj_get_tree(TOOLBAR);

	if (gw->search != NULL) {
		nsatari_search_session_destroy(gw->search);
		gw->search = NULL;
	}

	toolbar_set_visible(rootwin->toolbar, TOOLBAR_AREA_SEARCH, false);
	window_get_grect(rootwin, BROWSER_AREA_TOOLBAR, &area);
	gemtk_wm_set_toolbar_size(rootwin->win, area.g_h);
	window_get_grect(rootwin, BROWSER_AREA_CONTENT, &area);
	browser_window_reformat(bw, false, area.g_w, area.g_h);
}

/**
 * Redraw the favicon
*/
void window_redraw_favicon(ROOTWIN *rootwin, GRECT *clip_ro)
{
    GRECT work, visible, clip;

    assert(rootwin);

    //printf("window_redraw_favicon: root: %p, win: %p\n", rootwin, rootwin->win);

    gemtk_wm_clear(rootwin->win);
    gemtk_wm_get_grect(rootwin->win, GEMTK_WM_AREA_WORK, &work);

    if (clip_ro == NULL) {
        clip = work;
    } else {
    	clip = *clip_ro;
        if(!rc_intersect(&work, &clip)) {
            return;
        }
    }

    //dbg_grect("favicon redrw area", clip);
	//dbg_grect("favicon work area", &work);

    if (rootwin->icon == NULL) {
        //printf("window_redraw_favicon OBJCTREE\n");

        OBJECT * tree = gemtk_obj_get_tree(ICONIFY);
        tree->ob_x = work.g_x;
        tree->ob_y = work.g_y;
        tree->ob_width = work.g_w;
        tree->ob_height = work.g_h;

        wind_get_grect(rootwin->aes_handle, WF_FIRSTXYWH, &visible);
		while (visible.g_h > 0 && visible.g_w > 0) {

			if (rc_intersect(&clip, &visible)) {
				//dbg_grect("redraw vis area", &visible);
				objc_draw(tree, 0, 8, visible.g_x, visible.g_y, visible.g_w,
							visible.g_h);
			} else {
				//dbg_grect("redraw vis area outside", &visible);
			}

			wind_get_grect(rootwin->aes_handle, WF_NEXTXYWH, &visible);
		}

    } else {
        //printf("window_redraw_favicon image %p\n", rootwin->icon);
        VdiHdl plot_vdi_handle = plot_get_vdi_handle();
        short pxy[4];
        int xoff=0;

        if (work.g_w > work.g_h) {
            xoff = ((work.g_w-work.g_h)/2);
            work.g_w = work.g_h;
        }
        plot_set_dimensions(&rootwin_rdrw_ctx,
			    work.g_x+xoff,
			    work.g_y,
			    work.g_w,
			    work.g_h);

		wind_get_grect(rootwin->aes_handle, WF_FIRSTXYWH, &visible);
		while (visible.g_h > 0 && visible.g_w > 0) {

			if (rc_intersect(&clip, &visible)) {

				//dbg_grect("redraw vis area", &visible);

				// Manually clip drawing region:
				pxy[0] = visible.g_x;
				pxy[1] = visible.g_y;
				pxy[2] = pxy[0] + visible.g_w-1;
				pxy[3] = pxy[1] + visible.g_h-1;
				vs_clip(plot_vdi_handle, 1, (short*)&pxy);
				//dbg_pxy("vdi clip", (short*)&pxy);

				rootwin_rdrw_ctx.plot->bitmap(&rootwin_rdrw_ctx,
							      rootwin->icon,
							      0,
							      0,
							      work.g_w,
							      work.g_h,
							      0xffffff,
							      0);
			} else {
				//dbg_grect("redraw vis area outside", &visible);
			}

			wind_get_grect(rootwin->aes_handle, WF_NEXTXYWH, &visible);
		}
    }
}

/***
*   Schedule an redraw area, redraw requests during redraw are
*   not optimized (merged) into other areas, so that the redraw
*   functions can spot the change.
*
*/
void window_schedule_redraw_grect(ROOTWIN *rootwin, GRECT *area)
{
    GRECT work;


    //dbg_grect("window_schedule_redraw_grect input ", area);

    gemtk_wm_get_grect(rootwin->win, GEMTK_WM_AREA_WORK, &work);
    if(!rc_intersect(area, &work))
        return;

    //dbg_grect("window_schedule_redraw_grect intersection ", &work);

    redraw_slot_schedule_grect(&rootwin->redraw_slots, &work, redraw_active);
}

static void window_redraw_content(ROOTWIN *rootwin, GRECT *content_area,
                                  GRECT *clip,
                                  struct gemtk_wm_scroll_info_s * slid,
                                  struct browser_window *bw)
{

    struct rect redraw_area;
    GRECT content_area_rel;
    float oldscale = 1.0;

    //dbg_grect("browser redraw, content area", content_area);
    //dbg_grect("browser redraw, content clip", clip);

    plot_set_dimensions(&rootwin_rdrw_ctx,
			content_area->g_x, content_area->g_y,
                        content_area->g_w, content_area->g_h);
    oldscale = plot_set_scale(browser_window_get_scale(rootwin->active_gui_window->browser->bw));

    /* first, we make the coords relative to the content area: */
    content_area_rel.g_x = clip->g_x - content_area->g_x;
    content_area_rel.g_y = clip->g_y - content_area->g_y;
    content_area_rel.g_w = clip->g_w;
    content_area_rel.g_h = clip->g_h;

    if (content_area_rel.g_x < 0) {
        content_area_rel.g_w += content_area_rel.g_x;
        content_area_rel.g_x = 0;
    }

    if (content_area_rel.g_y < 0) {
        content_area_rel.g_h += content_area_rel.g_y;
        content_area_rel.g_y = 0;
    }

    //dbg_grect("browser redraw, relative plot coords:", &content_area_rel);

    redraw_area.x0 = content_area_rel.g_x;
    redraw_area.y0 = content_area_rel.g_y;
    redraw_area.x1 = content_area_rel.g_x + content_area_rel.g_w;
    redraw_area.y1 = content_area_rel.g_y + content_area_rel.g_h;

    rootwin_rdrw_ctx.plot->clip(&rootwin_rdrw_ctx, &redraw_area);

    //dbg_rect("rdrw area", &redraw_area);

    browser_window_redraw( bw, -(slid->x_pos*slid->x_unit_px),
                           -(slid->y_pos*slid->y_unit_px), &redraw_area, &rootwin_rdrw_ctx);

    plot_set_scale(oldscale);
}


void window_place_caret(ROOTWIN *rootwin, short mode, int content_x,
                        int content_y, int h, GRECT *work)
{
    struct s_caret *caret = &rootwin->caret;
    VdiHdl vh = gemtk_wm_get_vdi_handle(rootwin->win);
    short pxy[8];
    GRECT mywork, caret_pos;
    MFDB screen;
    int scroll_x, scroll_y;
    uint16_t *fd_addr;
    struct gemtk_wm_scroll_info_s *slid;
    short colors[2] = {G_BLACK, G_WHITE};
    bool render_required = false;

    // avoid duplicate draw of the caret:
    if (mode == 1 &&(caret->state&CARET_STATE_VISIBLE)!=0) {
        if (caret->dimensions.g_x == content_x
                && caret->dimensions.g_y == content_y
                && caret->dimensions.g_h == h) {
            return;
        }
    }

    if(work == NULL) {
        window_get_grect(rootwin, BROWSER_AREA_CONTENT, &mywork);
        work = &mywork;
    }
    slid = gemtk_wm_get_scroll_info(rootwin->win);

    scroll_x = slid->x_pos * slid->x_unit_px;
    scroll_y = slid->y_pos * slid->y_unit_px;

    init_mfdb(0, 1, h, 0, &screen);

    // enable clipping:
    pxy[0] = work->g_x;
    pxy[1] = work->g_y;
    pxy[2] = pxy[0] + work->g_w - 1;
    pxy[3] = pxy[1] + work->g_h - 1;
    vs_clip(vh, 1, pxy);

    // when the caret is visible, undraw it:
    if (caret->symbol.fd_addr != NULL
            && (caret->state&CARET_STATE_VISIBLE)!=0) {

        caret_pos.g_x = work->g_x + (caret->dimensions.g_x - scroll_x);
        caret_pos.g_y = work->g_y + (caret->dimensions.g_y - scroll_y);
        caret_pos.g_w = caret->dimensions.g_w;
        caret_pos.g_h = caret->dimensions.g_h;

        if (rc_intersect(work, &caret_pos)) {

            pxy[0] = 0;
            pxy[1] = 0;
            pxy[2] = caret->dimensions.g_w-1;
            pxy[3] = caret->dimensions.g_h-1;

            pxy[4] = caret_pos.g_x;
            pxy[5] = caret_pos.g_y;
            pxy[6] = pxy[4] + caret_pos.g_w-1;
            pxy[7] = pxy[5] + caret_pos.g_h-1;

            vrt_cpyfm(vh, MD_XOR, pxy, &caret->symbol, &screen, colors);
        }
    }
    if (mode == 0) {
        // update state:
        caret->state &= ~CARET_STATE_VISIBLE;
        goto exit;
    }

    // when the caret isn't allocated, create it:
    if (caret->symbol.fd_addr == NULL) {
        caret->fd_size = init_mfdb(1, 16, h, MFDB_FLAG_ZEROMEM,
                                   &caret->symbol);
        render_required = true;
    } else {
        // the caret may need more memory:
        if (caret->dimensions.g_h < h) {
            caret->fd_size = init_mfdb(1, 16, h, MFDB_FLAG_NOALLOC,
                                       &caret->symbol);
            realloc(caret->symbol.fd_addr, caret->fd_size);
            render_required = true;
        }
    }

    // set new caret position:
    caret->dimensions.g_x = content_x;
    caret->dimensions.g_y = content_y;
    caret->dimensions.g_w = 1;
    caret->dimensions.g_h = h;

    // draw the caret into the mfdb buffer:
    if (render_required) {
        int i;

        assert(caret->symbol.fd_nplanes == 1);
        assert(caret->symbol.fd_w == 16);

        // draw an vertical line into the mfdb buffer
        fd_addr = (uint16_t*)caret->symbol.fd_addr;
        for(i = 0; i<caret->symbol.fd_h; i++) {
            fd_addr[i] = 0xFFFF;
        }
    }

    // convert content coords to screen coords:

    caret_pos.g_x = work->g_x + (content_x - scroll_x);
    caret_pos.g_y = work->g_y + (content_y - scroll_y);
    caret_pos.g_w = caret->dimensions.g_w;
    caret_pos.g_h = caret->dimensions.g_h;

    if (rc_intersect(work, &caret_pos) && redraw_active == false) {

        pxy[0] = 0;
        pxy[1] = 0;
        pxy[2] = caret->dimensions.g_w-1;
        pxy[3] = caret->dimensions.g_h-1;

        pxy[4] = caret_pos.g_x;
        pxy[5] = caret_pos.g_y;
        pxy[6] = pxy[4] + caret_pos.g_w-1;
        pxy[7] = pxy[5] + caret_pos.g_h-1;

        //dbg_pxy("caret screen coords (md_repl)", &pxy[4]);

        // TODO: walk rectangle list (use MD_REPLACE then)
        // draw caret to screen coords:
        vrt_cpyfm(vh, /*MD_REPLACE*/ MD_XOR, pxy, &caret->symbol, &screen, colors);

        // update state:
        caret->state |= CARET_STATE_VISIBLE;
    }

exit:
    // disable clipping:
    vs_clip(gemtk_wm_get_vdi_handle(rootwin->win), 0, pxy);
}

void window_process_redraws(ROOTWIN * rootwin)
{
    GRECT visible_ro, tb_area, content_area;
    short i;
    short scroll_x=0, scroll_y=0;
    bool caret_rdrw_required = false;
    struct gemtk_wm_scroll_info_s *slid =NULL;
    int caret_h = 0;
    struct s_caret *caret = &rootwin->caret;

    redraw_active = true;

    window_get_grect(rootwin, BROWSER_AREA_TOOLBAR, &tb_area);
    //gemtk_wm_set_toolbar_size(rootwin->win, tb_area.g_h);
    window_get_grect(rootwin, BROWSER_AREA_CONTENT, &content_area);

    //dbg_grect("content area", &content_area);
    //dbg_grect("window_process_redraws toolbar area", &tb_area);

    while(plot_lock() == false);

    if (((rootwin->caret.state & CARET_STATE_ENABLED)!=0)
            && rootwin->caret.dimensions.g_h > 0) {
        // hide caret:
        window_place_caret(rootwin, 0, -1, -1, -1, &content_area);
    }
/*
    short pxy_clip[4];
    pxy_clip[0] = tb_area.g_x;
    pxy_clip[0] = tb_area.g_y;
    pxy_clip[0] = pxy_clip[0] + tb_area.g_w + content_area.g_w - 1;
    pxy_clip[0] = pxy_clip[1] + tb_area.g_h + content_area.g_h - 1;
    vs_clip(gemtk_wm_get_vdi_handle(rootwin->win), 1, pxy_clip);
	//gemtk_wm_clear(rootwin->win);
*/
    wind_get_grect(rootwin->aes_handle, WF_FIRSTXYWH, &visible_ro);
    while (visible_ro.g_w > 0 && visible_ro.g_h > 0) {
        plot_set_abs_clipping(&visible_ro);

    	//dbg_grect("visible ", &visible_ro);

        // TODO: optimze the rectangle list -
        // remove rectangles which were completly inside the visible area.
        // that way we don't have to loop over again...
        for(i=0; i<rootwin->redraw_slots.areas_used; i++) {

            GRECT rdrw_area_ro = {
                rootwin->redraw_slots.areas[i].x0,
                rootwin->redraw_slots.areas[i].y0,
                rootwin->redraw_slots.areas[i].x1 -
                rootwin->redraw_slots.areas[i].x0,
                rootwin->redraw_slots.areas[i].y1 -
                rootwin->redraw_slots.areas[i].y0
            };

            if (!rc_intersect(&visible_ro, &rdrw_area_ro)) {
				continue;
            }
            GRECT rdrw_area = rdrw_area_ro;

            if (rc_intersect(&tb_area, &rdrw_area)) {
				toolbar_redraw(rootwin->toolbar, &rdrw_area);
            }

            rdrw_area = rdrw_area_ro;
            if (rc_intersect(&content_area, &rdrw_area)) {

                if(slid == NULL) {
                    slid = gemtk_wm_get_scroll_info(rootwin->win);

                    scroll_x = slid->x_pos * slid->x_unit_px;
                    scroll_y = slid->y_pos * slid->y_unit_px;
                }

                window_redraw_content(rootwin, &content_area, &rdrw_area,
                                      slid,
                                      rootwin->active_gui_window->browser->bw);
                if (((rootwin->caret.state & CARET_STATE_ENABLED)!=0)) {

                    GRECT caret_pos;

                    caret_pos.g_x = content_area.g_x +
                                    (caret->dimensions.g_x - scroll_x);
                    caret_pos.g_y = content_area.g_y +
                                    (caret->dimensions.g_y - scroll_y);
                    caret_pos.g_w = caret->dimensions.g_w;
                    caret_pos.g_h = caret->dimensions.g_h;

                    if (gemtk_rc_intersect_ro(&caret_pos, &content_area)) {
                        caret_rdrw_required = true;
                    }
                }

            }
        }
        wind_get_grect(rootwin->aes_handle, WF_NEXTXYWH, &visible_ro);
    }


    // disable clipping:
    //vs_clip(gemtk_wm_get_vdi_handle(rootwin->win), 0, pxy_clip);

    if (caret_rdrw_required && ((rootwin->caret.state & CARET_STATE_ENABLED)!=0)) {

        // force redraw of caret:
        caret_h = rootwin->caret.dimensions.g_h;
        rootwin->caret.dimensions.g_h = 0;
        redraw_active = false;
        window_place_caret(rootwin, 1, rootwin->caret.dimensions.g_x,
                           rootwin->caret.dimensions.g_y,
                           caret_h, &content_area);
    }

    rootwin->redraw_slots.areas_used = 0;
    redraw_active = false;

    plot_unlock();
}


/* -------------------------------------------------------------------------- */
/* Event Handlers:                                                            */
/* -------------------------------------------------------------------------- */
static void on_content_mouse_move(ROOTWIN *rootwin, GRECT *content_area)
{
    int mx, my, sx, sy;
    struct gemtk_wm_scroll_info_s *slid;
    struct gui_window *gw;
    struct browser_window *bw;

    // make relative mouse coords:
    mx = aes_event_out.emo_mouse.p_x - content_area->g_x;
    my = aes_event_out.emo_mouse.p_y - content_area->g_y;

    slid = gemtk_wm_get_scroll_info(rootwin->win);
    gw = window_get_active_gui_window(rootwin);
    bw = gw->browser->bw;

    // calculate scroll pos. in pixel:
    sx = slid->x_pos * slid->x_unit_px;
    sy = slid->y_pos * slid->y_unit_px;

    browser_window_mouse_track(bw, 0, mx + sx, my + sy);
}

static void on_content_mouse_click(ROOTWIN *rootwin)
{
    short dummy, mbut, mx, my;
    GRECT cwork;
    browser_mouse_state bmstate = 0;
    struct gui_window *gw;
    struct gemtk_wm_scroll_info_s *slid;

    gw = window_get_active_gui_window(rootwin);
    if(input_window != gw) {
        gui_set_input_gui_window(gw);
    }

    window_set_focus(gw->root, BROWSER, (void*)gw->browser );
    window_get_grect(gw->root, BROWSER_AREA_CONTENT, &cwork);

    /* convert screen coords to component coords: */
    mx = aes_event_out.emo_mouse.p_x - cwork.g_x;
    my = aes_event_out.emo_mouse.p_y - cwork.g_y;
    //printf("content click at %d,%d\n", mx, my);

    /* Translate GEM key state to netsurf mouse modifier */
    if ( aes_event_out.emo_kmeta & (K_RSHIFT | K_LSHIFT)) {
        bmstate |= BROWSER_MOUSE_MOD_1;
    } else {
        bmstate &= ~(BROWSER_MOUSE_MOD_1);
    }
    if ( (aes_event_out.emo_kmeta & K_CTRL) ) {
        bmstate |= BROWSER_MOUSE_MOD_2;
    } else {
        bmstate &= ~(BROWSER_MOUSE_MOD_2);
    }
    if ( (aes_event_out.emo_kmeta & K_ALT) ) {
        bmstate |= BROWSER_MOUSE_MOD_3;
    } else {
        bmstate &= ~(BROWSER_MOUSE_MOD_3);
    }

    /* convert component coords to scrolled content coords: */
    slid = gemtk_wm_get_scroll_info(rootwin->win);
    int sx_origin = mx;
    int sy_origin = my;

    short rel_cur_x, rel_cur_y;
    short prev_x=sx_origin, prev_y=sy_origin;
    bool dragmode = false;

    /* Detect left mouse button state and compare with event state: */
    graf_mkstate(&rel_cur_x, &rel_cur_y, &mbut, &dummy);
    if( (mbut & 1) && (aes_event_out.emo_mbutton & 1) ) {
        /* Mouse still pressed, report drag */
        rel_cur_x = (rel_cur_x - cwork.g_x);
        rel_cur_y = (rel_cur_y - cwork.g_y);
        browser_window_mouse_click( gw->browser->bw,
                                    BROWSER_MOUSE_DRAG_ON|BROWSER_MOUSE_DRAG_1,
                                    rel_cur_x + slid->x_pos * slid->x_unit_px,
                                    rel_cur_y + slid->y_pos * slid->y_unit_px);
        do {
            // only consider movements of 5px or more as drag...:
            if( abs(prev_x-rel_cur_x) > 5 || abs(prev_y-rel_cur_y) > 5 ) {
                browser_window_mouse_track( gw->browser->bw,
                                            BROWSER_MOUSE_DRAG_ON|BROWSER_MOUSE_DRAG_1,
                                            rel_cur_x + slid->x_pos * slid->x_unit_px,
                                            rel_cur_y + slid->y_pos * slid->y_unit_px);
                prev_x = rel_cur_x;
                prev_y = rel_cur_y;
                dragmode = true;
            } else {
                if( dragmode == false ) {
                    browser_window_mouse_track( gw->browser->bw,BROWSER_MOUSE_PRESS_1,
                                                rel_cur_x + slid->x_pos * slid->x_unit_px,
                                                rel_cur_y + slid->y_pos * slid->y_unit_px);
                }
            }

            // we may need to process scrolling:
            // TODO: this doesn't work, because gemtk schedules redraw via
            // AES window messages but we do not process them right here...
            if (rootwin->redraw_slots.areas_used > 0) {
                window_process_redraws(rootwin);
            }
            evnt_timer(150);

            graf_mkstate(&rel_cur_x, &rel_cur_y, &mbut, &dummy);
            rel_cur_x = (rel_cur_x - cwork.g_x);
            rel_cur_y = (rel_cur_y - cwork.g_y);
        } while( mbut & 1 );
        browser_window_mouse_track(gw->browser->bw, 0,
                                   rel_cur_x + slid->x_pos * slid->x_unit_px,
                                   rel_cur_y + slid->y_pos * slid->y_unit_px);
    } else {
        /* Right button pressed? */
        if ((aes_event_out.emo_mbutton & 2 ) ) {
            context_popup(gw, aes_event_out.emo_mouse.p_x,
                          aes_event_out.emo_mouse.p_y);
        } else {
            browser_window_mouse_click(gw->browser->bw,
                                       bmstate|BROWSER_MOUSE_PRESS_1,
                                       sx_origin + slid->x_pos * slid->x_unit_px,
                                       sy_origin + slid->y_pos * slid->y_unit_px);
            browser_window_mouse_click(gw->browser->bw,
                                       bmstate|BROWSER_MOUSE_CLICK_1,
                                       sx_origin + slid->x_pos * slid->x_unit_px,
                                       sy_origin + slid->y_pos * slid->y_unit_px);
        }
    }
    if (rootwin->redraw_slots.areas_used > 0) {
        window_process_redraws(rootwin);
    }
}

/*
	Report keypress to browser component.
	parameter:
		- unsigned short nkc ( CFLIB normalised key code )
*/
static bool on_content_keypress(struct gui_window *gw, unsigned short nkc)
{
    bool r = false;
    unsigned char ascii = (nkc & 0xFF);
    long ucs4;
    long ik = nkc_to_input_key( nkc, &ucs4 );

    // pass event to specific control?

    if (ik == 0) {
        if (ascii >= 9) {
            r = browser_window_key_press(gw->browser->bw, ucs4);
        }
    } else {
        r = browser_window_key_press(gw->browser->bw, ik);
        if (r == false) {

            GRECT g;
            GUIWIN * w = gw->root->win;
            window_get_grect(gw->root, BROWSER_AREA_CONTENT, &g);

            struct gemtk_wm_scroll_info_s *slid = gemtk_wm_get_scroll_info(w);

            switch( ik ) {
            case NS_KEY_LINE_START:
                gemtk_wm_scroll(w, GEMTK_WM_HSLIDER, -(g.g_w/slid->x_unit_px),
                              false);
				r = true;
                break;

            case NS_KEY_LINE_END:
                gemtk_wm_scroll(w, GEMTK_WM_HSLIDER, (g.g_w/slid->x_unit_px),
                              false);
				r = true;
                break;

            case NS_KEY_PAGE_UP:
                gemtk_wm_scroll(w, GEMTK_WM_VSLIDER, -(g.g_h/slid->y_unit_px),
                              false);
				r = true;
                break;

            case NS_KEY_PAGE_DOWN:
                gemtk_wm_scroll(w, GEMTK_WM_VSLIDER, (g.g_h/slid->y_unit_px),
                              false);
				r = true;
                break;

            case NS_KEY_RIGHT:
                gemtk_wm_scroll(w, GEMTK_WM_HSLIDER, -1, false);
				r = true;
                break;

            case NS_KEY_LEFT:
                gemtk_wm_scroll(w, GEMTK_WM_HSLIDER, 1, false);
				r = true;
                break;

            case NS_KEY_UP:
                gemtk_wm_scroll(w, GEMTK_WM_VSLIDER, -1, false);
				r = true;
                break;

            case NS_KEY_DOWN:
                gemtk_wm_scroll(w, GEMTK_WM_VSLIDER, 1, false);
                r = true;
                break;

			case NS_KEY_TEXT_START:
				window_scroll_by(gw->root, 0, 0);
				r = true;
				break;

            default:
                break;
            }
            gemtk_wm_update_slider(w, GEMTK_WM_VSLIDER|GEMTK_WM_HSLIDER);
        }
    }

    return(r);
}

static short on_window_key_input(ROOTWIN *rootwin, unsigned short nkc)
{
    bool done = false;
    struct gui_window * gw = window_get_active_gui_window(rootwin);

    if( gw == NULL )
        return(false);

    if(window_url_widget_has_focus((void*)gw->root)) {
        /* make sure we report for the root window and report...: */
        done = toolbar_key_input(gw->root->toolbar, nkc);
    }  else  {
        if( window_widget_has_focus(input_window->root, BROWSER,
			(void*)input_window->browser)) {
			done = on_content_keypress(input_window, nkc);
		}
		else if(window_widget_has_focus(input_window->root, SEARCH_INPUT, NULL)) {
			OBJECT * obj;
				obj = toolbar_get_form(input_window->root->toolbar);
				obj[TOOLBAR_BT_SEARCH_FWD].ob_state &= ~OS_DISABLED;
				obj[TOOLBAR_BT_SEARCH_BACK].ob_state &= ~OS_DISABLED;
				window_schedule_redraw_grect(input_window->root,
							gemtk_obj_screen_rect(obj, TOOLBAR_BT_SEARCH_FWD));
				window_schedule_redraw_grect(input_window->root,
							gemtk_obj_screen_rect(obj, TOOLBAR_BT_SEARCH_BACK));
		}
    }
    return((done==true) ? 1 : 0);
}


static void on_redraw(ROOTWIN *rootwin, short msg[8])
{
    GRECT clip = {msg[4], msg[5], msg[6], msg[7]};

    //dbg_grect("on_redraw", &clip);

    if(gemtk_wm_get_state(rootwin->win) & GEMTK_WM_STATUS_ICONIFIED) {
        // TODO: remove asignment:
        window_redraw_favicon(rootwin, NULL);
    } else {
        window_schedule_redraw_grect(rootwin, &clip);
    }
}

static void on_resized(ROOTWIN *rootwin)
{
    GRECT g, work;
    struct gui_window *gw;

    gw = window_get_active_gui_window(rootwin);

    //printf("resized...\n");

    assert(gw != NULL);

    if(gw == NULL)
        return;

    wind_get_grect(rootwin->aes_handle, WF_CURRXYWH, &g);
	gemtk_wm_get_grect(rootwin->win, GEMTK_WM_AREA_WORK, &work);

    if (rootwin->loc.g_w != g.g_w || rootwin->loc.g_h != g.g_h) {

		/* resized */
    	toolbar_set_width(rootwin->toolbar, work.g_w);

        if ( browser_window_has_content(gw->browser->bw) ) {
            browser_window_reformat(gw->browser->bw, true, work.g_w, work.g_h);
        }
    }
    if (rootwin->loc.g_x != g.g_x || rootwin->loc.g_y != g.g_y) {
        /* moved */
        toolbar_set_origin(rootwin->toolbar, work.g_x, work.g_y);
    }

    rootwin->loc = g;
}

static void on_file_dropped(ROOTWIN *rootwin, short msg[8])
{
    char file[DD_NAMEMAX];
    char name[DD_NAMEMAX];
    char *buff=NULL;
    int dd_hdl;
    int dd_msg; /* pipe-handle */
    long size;
    char ext[32];
    short mx,my,bmstat,mkstat;
    struct gui_window *gw;

    graf_mkstate(&mx, &my, &bmstat, &mkstat);

    gw = window_get_active_gui_window(rootwin);

    if( gw == NULL )
        return;

    if(gemtk_wm_get_state(rootwin->win) & GEMTK_WM_STATUS_ICONIFIED)
        return;

    dd_hdl = gemtk_dd_open( msg[7], DD_OK);
    if( dd_hdl<0)
        return;	/* pipe not open */
    memset( ext, 0, 32);
    strcpy( ext, "ARGS");
    dd_msg = gemtk_dd_sexts( dd_hdl, ext);
    if( dd_msg<0)
        goto error;
    dd_msg = gemtk_dd_rtry( dd_hdl, (char*)&name[0], (char*)&file[0], (char*)&ext[0], &size);
    if( size+1 >= PATH_MAX )
        goto error;
    if( !strncmp( ext, "ARGS", 4) && dd_msg > 0) {
        gemtk_dd_reply(dd_hdl, DD_OK);
        buff = (char*)malloc(sizeof(char)*(size+1));
        if (buff != NULL) {
            if (Fread(dd_hdl, size, buff ) == size) {

                int sx, sy;
                bool processed = false;
                GRECT content_area;

                buff[size] = 0;

                NSLOG(netsurf, INFO,
                      "file: %s, ext: %s, size: %ld dropped at: %d,%d\n",
                      (char *)buff,
                      (char *)&ext,
                      size,
                      mx,
                      my);

                gui_window_get_scroll(gw, &sx, &sy);

                window_get_grect(rootwin, BROWSER_AREA_CONTENT, &content_area);
                mx = mx - content_area.g_x;
                my = my - content_area.g_y;
                if((mx < 0 || mx > content_area.g_w)
                        || (my < 0 || my > content_area.g_h))
                    return;

                processed = browser_window_drop_file_at_point(gw->browser->bw,
                                                              mx+sx, my+sy,
                                                              NULL);
                if(processed == true) {
                    nserror ret;
                    char *utf8_fn;

                    ret = utf8_from_local_encoding(buff, 0, &utf8_fn);
                    if (ret != NSERROR_OK) {
                        free(buff);
                        /* A bad encoding should never happen */
                        NSLOG(netsurf, INFO,
                              "utf8_from_local_encoding failed");
                        assert(ret != NSERROR_BAD_ENCODING);
                        /* no memory */
                        goto error;
                    }
                    processed = browser_window_drop_file_at_point(gw->browser->bw,
                                                                  mx+sx, my+sy,
                                                                  utf8_fn);
                    free(utf8_fn);
                }

                if(processed == false) {
                    // TODO: use localized string:
                    if(gemtk_msg_box_show(GEMTK_MSG_BOX_CONFIRM, "Open File?") > 0) {
                        nsurl * ns_url = NULL;
                        char * tmp_url = local_file_to_url(buff);
                        if ((tmp_url  != NULL)
                            && nsurl_create(tmp_url, &ns_url) == NSERROR_OK) {
                            browser_window_navigate(gw->browser->bw, ns_url, NULL,
                                BW_NAVIGATE_HISTORY,
                                NULL, NULL, NULL);
                            nsurl_unref(ns_url);
                        }
                    }
                }
            }
        }
    }
error:
    if (buff) {
        free(buff);
    }
    gemtk_dd_close( dd_hdl);
}

static void	toolbar_redraw_cb(GUIWIN *win, uint16_t msg, GRECT *clip)
{
	struct rootwin_data_s * ud;

	if (msg != WM_REDRAW) {
		ud = gemtk_wm_get_user_data(win);

		assert(ud);

		toolbar_redraw(ud->rootwin->toolbar, clip);
	}
}







netsurf-vince/pdf/frontends/atari/rootwin.h

/*
 * Copyright 2010 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NS_ATARI_BROWSER_WIN_H
#define NS_ATARI_BROWSER_WIN_H

#include <atari/gui.h>

#define GEMTK_WM_VISIBLE(gw) (gw->root->handle->status & WS_OPEN)
#define GEMWIN_VISIBLE(win) (win->status & WS_OPEN)

#define WIDGET_STATUSBAR  	0x1
#define WIDGET_TOOLBAR	  	0x2
#define WIDGET_SCROLL	  	0x4
#define WIDGET_RESIZE	  	0x8
#define WIN_TOP			0x100

enum browser_area_e {
	BROWSER_AREA_CONTENT = 1,
	BROWSER_AREA_STATUSBAR,
	BROWSER_AREA_TOOLBAR,
	BROWSER_AREA_URL_INPUT,
	BROWSER_AREA_SEARCH
};


/* -------------------------------------------------------------------------- */
/* Public module functions:                                                   */
/* -------------------------------------------------------------------------- */

/*	Creates an normal Browser window with [toolbar], [statusbar] */
int window_create(struct gui_window * gw,
				struct browser_window * bw,
				struct gui_window * existing,
				unsigned long flags );
/* Destroys WinDom part of gui_window */
int window_destroy(ROOTWIN *rootwin);

/** show the window at specified position and make gw the active tab. */
void window_open(ROOTWIN *rootwin, struct gui_window *gw, GRECT pos);

void window_snd_redraw(ROOTWIN *rootwin, short x, short y, short w, short h );
/* Update Shade / Unshade state of the fwd/back buttons*/
void window_update_back_forward(struct s_gui_win_root * rootwin);
/* set root browser component: */
void window_attach_browser(ROOTWIN *rootwin, CMP_BROWSER b);

/* set focus element */
void window_set_focus(ROOTWIN *rootwin, enum focus_element_type type,
					void * element );
/* Shade / Unshade the forward/back bt. of toolbar, depending on history.*/
bool window_widget_has_focus(ROOTWIN *rootwin, enum focus_element_type t,
							void * element);
bool window_url_widget_has_focus(ROOTWIN *rootwin);
void window_set_url(ROOTWIN *rootwin, const char * text);
void window_set_stauts(ROOTWIN *rootwin, char * text);
void window_set_title(ROOTWIN *rootwin, char * text);
void window_set_content_size(ROOTWIN *rootwin, int w, int h);
void window_set_icon(ROOTWIN *rootwin, struct bitmap * bmp );
void window_set_active_gui_window(ROOTWIN *rootwin, struct gui_window *gw);
void window_restore_active_gui_window(ROOTWIN *rootwin);
void window_open_search(ROOTWIN *rootwin, bool reformat);
void window_close_search(ROOTWIN *rootwin);
void window_scroll_by(ROOTWIN *rootwin, int x, int y);
void window_schedule_redraw_grect(ROOTWIN *rootwin, GRECT *area);
void window_process_redraws(ROOTWIN * rootwin);
void window_place_caret(ROOTWIN *rootwin, short mode, int content_x,
						int content_y, int h, GRECT *work);
struct gui_window * window_get_active_gui_window(ROOTWIN * rootwin);
void window_get_scroll(ROOTWIN *rootwin, int *x, int *y);
void window_get_grect(ROOTWIN *rootwin, enum browser_area_e which, GRECT *d);
void window_redraw_favicon(struct s_gui_win_root * rootwin, GRECT *clip);
void window_unref_gui_window(ROOTWIN *rootwin, struct gui_window *gw);
bool window_key_input(unsigned short kcode, unsigned short kstate,
						unsigned short nkc);


/* -------------------------------------------------------------------------- */
/* Public event handlers:                                                     */
/* -------------------------------------------------------------------------- */

#endif







netsurf-vince/pdf/frontends/atari/save.h

/*
 * Copyright 2012 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NSATARI_SAVE_H
#define NSATARI_SAVE_H

#endif







netsurf-vince/pdf/frontends/atari/schedule.c

/*
 * Copyright 2008 Vincent Sanders <vince@simtec.co.uk>
 * Copyright 2011 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdlib.h>
#include <string.h>
#include <time.h>

#include "utils/sys_time.h"
#include "utils/errors.h"
#include "utils/log.h"

#include "atari/schedule.h"

#define MS_NOW() ((clock() * 1000) / CLOCKS_PER_SEC)

/* linked list of scheduled callbacks */
static struct nscallback *schedule_list = NULL;

/**
 * scheduled callback.
 */
struct nscallback
{
	struct nscallback *next;
	unsigned long timeout;
	void (*callback)(void *p);
	void *p;
};

static int max_scheduled;
static int cur_scheduled;

/**
 * Unschedule a callback.
 *
 * \param  callback  callback function
 * \param  p         user parameter, passed to callback function
 *
 * All scheduled callbacks matching both callback and p are removed.
 */

static nserror schedule_remove(void (*callback)(void *p), void *p)
{
	struct nscallback *cur_nscb;
	struct nscallback *prev_nscb;
	struct nscallback *unlnk_nscb;

	/* check there is something on the list to remove */
        if (schedule_list == NULL) {
                return NSERROR_OK;
	}

	NSLOG(schedule, DEBUG, "removing %p, %p", callback, p);

	cur_nscb = schedule_list;
	prev_nscb = NULL;

	while (cur_nscb != NULL) {
		if ((cur_nscb->callback ==  callback) &&
                    (cur_nscb->p ==  p)) {
			/* item to remove */
			NSLOG(schedule, DEBUG,
			      "callback entry %p removing  %p(%p)", cur_nscb,
			      cur_nscb->callback, cur_nscb->p);

			/* remove callback */
			unlnk_nscb = cur_nscb;
			cur_nscb = unlnk_nscb->next;

			if (prev_nscb == NULL) {
				schedule_list = cur_nscb;
			} else {
				prev_nscb->next = cur_nscb;
			}
			free (unlnk_nscb);
			cur_scheduled--;
		} else {
			/* move to next element */
			prev_nscb = cur_nscb;
			cur_nscb = prev_nscb->next;
		}
	}
	return NSERROR_OK;
}

/* exported function documented in atari/schedule.h */
nserror atari_schedule(int ival, void (*callback)(void *p), void *p)
{
	struct nscallback *nscb;
	nserror ret;

	/* remove any existing callback of this kind */
	ret = schedule_remove(callback, p);
	if ((ival < 0) || (ret != NSERROR_OK)) {
		return ret;
	}

	nscb = calloc(1, sizeof(struct nscallback));

	nscb->timeout = MS_NOW() + ival;

	NSLOG(schedule, DEBUG, "adding callback %p for  %p(%p) at %d ms", nscb,
	      callback, p, nscb->timeout);

	nscb->callback = callback;
	nscb->p = p;

	/* add to list front */
	nscb->next = schedule_list;
	schedule_list = nscb;
	cur_scheduled++;
	if( cur_scheduled > max_scheduled ) {
		max_scheduled = cur_scheduled;
	}

	return NSERROR_OK;
}


/* exported function documented in atari/schedule.h */
int schedule_run(void)
{
	unsigned long nexttime;
	struct nscallback *cur_nscb;
	struct nscallback *prev_nscb;
	struct nscallback *unlnk_nscb;
	unsigned long now = MS_NOW();

	if (schedule_list == NULL)
		return -1;

	/* reset enumeration to the start of the list */
	cur_nscb = schedule_list;
	prev_nscb = NULL;
	nexttime = cur_nscb->timeout;

	while (cur_nscb != NULL) {
		if (now > cur_nscb->timeout) {
			/* scheduled time */

			/* remove callback */
			unlnk_nscb = cur_nscb;
			if (prev_nscb == NULL) {
				schedule_list = unlnk_nscb->next;
			} else {
				prev_nscb->next = unlnk_nscb->next;
			}

			NSLOG(schedule, DEBUG,
			      "callback entry %p running %p(%p)", unlnk_nscb,
			      unlnk_nscb->callback, unlnk_nscb->p);

			/* call callback */
			unlnk_nscb->callback(unlnk_nscb->p);
			free(unlnk_nscb);
			cur_scheduled--;

			/* need to deal with callback modifying the list. */
			if (schedule_list == NULL) 	{
				NSLOG(schedule, DEBUG, "schedule_list == NULL");

				return -1; /* no more callbacks scheduled */
			}

			/* reset enumeration to the start of the list */
			cur_nscb = schedule_list;
			prev_nscb = NULL;
			nexttime = cur_nscb->timeout;
		} else {
			/* if the time to the event is sooner than the
			 * currently recorded soonest event record it
			 */
			if (nexttime > cur_nscb->timeout) {
				nexttime = cur_nscb->timeout;
			}
			/* move to next element */
			prev_nscb = cur_nscb;
			cur_nscb = prev_nscb->next;
		}
	}

	/* make rettime relative to now and convert to ms */
	nexttime = nexttime - now;

	NSLOG(schedule, DEBUG, "returning time to next event as %ldms",
	      nexttime);

	/*return next event time in milliseconds (24days max wait) */
	return nexttime;
}


/* exported function documented in atari/schedule.h */
void list_schedule(void)
{
	struct nscallback *cur_nscb;

	NSLOG(schedule, DEBUG, "schedule list at ms clock %ld", MS_NOW());

	cur_nscb = schedule_list;
	while (cur_nscb != NULL) {
		NSLOG(schedule, DEBUG, "Schedule %p at %ld", cur_nscb,
		      cur_nscb->timeout);
		cur_nscb = cur_nscb->next;
	}
	NSLOG(schedule, DEBUG, "Maxmium callbacks scheduled: %d", max_scheduled);
}


/*
 * Local Variables:
 * c-basic-offset:8
 * End:
 */







netsurf-vince/pdf/frontends/atari/schedule.h

/*
 * Copyright 2008 Vincent Sanders <vince@simtec.co.uk>
 *           2012 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NS_ATARI_SCHEDULE_H
#define NS_ATARI_SCHEDULE_H

/**
 * Process events up to current time.
 *
 * \return The number of miliseconds until the next scheduled event.
 */
int schedule_run(void);

/**
 * Schedule a callback.
 *
 * \param ival interval before the callback should be made in miliseconds.
 * \param callback callback function.
 * \param p user parameter, passed to callback function.
 * \return NSERROR_OK on success or appropriate error code.
 *
 * The callback function will be called as soon as possible after \a ival
 * ms have passed.
 */
nserror atari_schedule(int ival, void (*callback)(void *p), void *p);

/**
 * LOG all current scheduled events.
 */
void list_schedule(void);

#endif







netsurf-vince/pdf/frontends/atari/scripts/env-v4e.sh

export GCCSDK_INSTALL_CROSSBIN=/opt/netsurf-v4e/m5475-atari-mint/cross/bin/ 
export GCCSDK_INSTALL_ENV="/opt/netsurf-v4e/m5475-atari-mint/env"
export PATH=/opt/netsurf-v4e/m5475-atari-mint/cross/bin:$PATH
export PREFIX=/opt/netsurf-v4e/
export LD_LIBRARY_PATH=/opt/netsurf-v4e/m5475-atari-mint/lib:/opt/netsurf-v4e/m5475-atari-mint/env/lib/
export PKG_CONFIG_PATH=/opt/netsurf-v4e/m5475-atari-mint/env/lib/pkgconfig:/opt/netsurf-v4e/lib/pkgconfig
export C_INCLUDE_PATH=/opt/netsurf-v4e/include/:/opt/netsurf-v4e/m5475-atari-mint/env/include/







netsurf-vince/pdf/frontends/atari/scripts/env-x86.sh

#export PKG_CONFIG_PATH=${HOME}/netsurf/workspace_gtk/inst/lib/pkgconfig::
#export LD_LIBRARY_PATH=${LD_LIBRARY_PATH}:${HOME}/netsurf/workspace_gtk/inst/lib
#export PREFIX=${HOME}/netsurf/workspace_gtk/inst

export PATH=/opt/netsurf/x86/bin:$PATH
export PREFIX=/opt/netsurf/x86
export LD_LIBRARY_PATH=${LD_LIBRARY_PATH}:/opt/netsurf/x86/lib
export PKG_CONFIG_PATH=${PKG_CONFIG_PATH}:/opt/netsurf/x86/lib/pkgconfig
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/*
 * Copyright 2013 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 *
 */

#include <limits.h>
#include <stdlib.h>
#include <stdio.h>
#include <unistd.h>
#include <string.h>
#include <stdbool.h>
#include <assert.h>

#include "utils/log.h"
#include "utils/messages.h"
#include "netsurf/browser_window.h"
#include "desktop/search.h"
#include "netsurf/search.h"

#include "atari/gui.h"
#include "atari/rootwin.h"
#include "atari/misc.h"
#include "atari/toolbar.h"
#include "atari/search.h"
#include "atari/gemtk/gemtk.h"
#include "atari/res/netsurf.rsh"

extern struct gui_window * input_window;


static void nsatari_search_set_status(bool found, void *p);
static void nsatari_search_set_hourglass(bool active, void *p);
static void nsatari_search_add_recent(const char *string, void *p);
void nsatari_search_set_forward_state(bool active, void *p);
void nsatari_search_set_back_state(bool active, void *p);

static struct gui_search_table search_table = {
	nsatari_search_set_status,
	nsatari_search_set_hourglass,
	nsatari_search_add_recent,
	nsatari_search_set_forward_state,
	nsatari_search_set_back_state,
};

struct gui_search_table *atari_search_table = &search_table;



/**
 * Change the displayed search status.
 * \param found  search pattern matched in text
 * \param p the pointer sent to search_verify_new() / search_create_context()
 */
void nsatari_search_set_status(bool found, void *p)
{
	NSLOG(netsurf, INFO, "%p set status: %d\n", p, found);
	// TODO: maybe update GUI
}


/**
 * display hourglass while searching
 * \param active start/stop indicator
 * \param p the pointer sent to search_verify_new() / search_create_context()
 */
void nsatari_search_set_hourglass(bool active, void *p)
{
	SEARCH_FORM_SESSION s = (SEARCH_FORM_SESSION)p;
	NSLOG(netsurf, INFO, "active: %d, session: %p", active, p);
	if (active) {
		gui_window_set_pointer(s->g, GUI_POINTER_PROGRESS);
	} else {
		gui_window_set_pointer(s->g, GUI_POINTER_DEFAULT);
	}
}


/**
 * add search string to recent searches list
 * front is at liberty how to implement the bare notification
 * should normally store a strdup() of the string;
 * core gives no guarantee of the integrity of the const char *
 * \param string search pattern
 * \param p the pointer sent to search_verify_new() / search_create_context()
 */
void nsatari_search_add_recent(const char *string, void *p)
{
	NSLOG(netsurf, INFO, "%p add recent: %s\n", p, string);
}


/**
 * activate search forwards button in gui
 * \param active activate/inactivate
 * \param p the pointer sent to search_verify_new() / search_create_context()
 */
void nsatari_search_set_forward_state(bool active, void *p)
{
	struct gui_window *gw;
	OBJECT *toolbar;
	GRECT area;
	SEARCH_FORM_SESSION s = (SEARCH_FORM_SESSION)p;
	/* deactivate back cb */
	NSLOG(netsurf, INFO, "%p: set forward state: %d\n", p, active);

	gw = s->g;

	toolbar = toolbar_get_form(gw->root->toolbar);
	if (active) {
		toolbar[TOOLBAR_BT_SEARCH_FWD].ob_state &= ~OS_DISABLED;
	} else {
		toolbar[TOOLBAR_BT_SEARCH_FWD].ob_state |= OS_DISABLED;
	}
	window_get_grect(gw->root, BROWSER_AREA_SEARCH, &area);
	window_schedule_redraw_grect(gw->root, &area);
}


/**
 * activate search back button in gui
 * \param active activate/inactivate
 * \param p the pointer sent to search_verify_new() / search_create_context()
 */
void nsatari_search_set_back_state(bool active, void *p)
{
	struct gui_window *gw;
	OBJECT *toolbar;
	GRECT area;
	SEARCH_FORM_SESSION s = (SEARCH_FORM_SESSION)p;
	/* deactivate back cb */
	NSLOG(netsurf, INFO, "%p: set back state: %d\n", p, active);

	s->state.back_avail = active;
	gw = s->g;

	toolbar = toolbar_get_form(gw->root->toolbar);
	if (active) {
		toolbar[TOOLBAR_BT_SEARCH_BACK].ob_state &= ~OS_DISABLED;
	} else {
		toolbar[TOOLBAR_BT_SEARCH_BACK].ob_state |= OS_DISABLED;
	}
	window_get_grect(gw->root, BROWSER_AREA_SEARCH, &area);
	window_schedule_redraw_grect(gw->root, &area);
}


static int apply_form(OBJECT *obj, struct s_search_form_state *s)
{
	char * cstr;

	assert(s != NULL);

	s->flags = 0;

	if ((obj[TOOLBAR_CB_CASESENSE].ob_state & OS_SELECTED) != 0 ) {
		s->flags |= SEARCH_FLAG_CASE_SENSITIVE;
	}
	if ((obj[TOOLBAR_CB_SHOWALL].ob_state & OS_SELECTED) != 0 ) {
		s->flags |= SEARCH_FLAG_SHOWALL;
	}

	cstr = gemtk_obj_get_text(obj, TOOLBAR_TB_SRCH);
	snprintf(s->text, 32, "%s", cstr);
	return ( 0 );

}

static void set_text(OBJECT *obj, short idx, char * text, int len)
{
	char spare[255];

	if (len > 254) {
		len = 254;
	}
	if (text != NULL) {
		strncpy(spare, text, 254);
	} else {
		strcpy(spare, "");
	}

	set_string(obj, idx, spare);
}


void nsatari_search_restore_form( struct s_search_form_session *s, OBJECT *obj)
{
	if ((s->state.flags & SEARCH_FLAG_SHOWALL) != 0) {
		obj[TOOLBAR_CB_SHOWALL].ob_state |= OS_SELECTED;
	} else {
		obj[TOOLBAR_CB_SHOWALL].ob_state &= ~OS_SELECTED;
	}

	if ((s->state.flags & SEARCH_FLAG_CASE_SENSITIVE) != 0) {
		obj[TOOLBAR_CB_CASESENSE].ob_state |= OS_SELECTED;
	} else {
		obj[TOOLBAR_CB_CASESENSE].ob_state &= ~OS_SELECTED;
	}

	if (s->state.back_avail == false) {
		obj[TOOLBAR_BT_SEARCH_BACK].ob_state |= OS_DISABLED;
	} else {
		obj[TOOLBAR_BT_SEARCH_BACK].ob_state &= ~OS_DISABLED;
	}

	TEDINFO *t = ((TEDINFO *)get_obspec(obj, TOOLBAR_TB_SRCH));
	set_text(obj, TOOLBAR_TB_SRCH, s->state.text, t->te_txtlen);
}


void nsatari_search_session_destroy(struct s_search_form_session *s)
{
	if (s != NULL) {
		NSLOG(netsurf, INFO, "session %p", s);
		browser_window_search_clear(s->g->browser->bw);
		free(s);
	}
}


/** checks for search parameters changes */
static bool search_session_compare(struct s_search_form_session *s, OBJECT *obj)
{
	uint32_t flags_old;
	uint32_t flags_mask = SEARCH_FLAG_SHOWALL | SEARCH_FLAG_CASE_SENSITIVE;
	struct s_search_form_state cur;

	assert(s != NULL && obj != NULL);

	flags_old = s->state.flags;

	apply_form(obj, &cur);
	if ((cur.flags&flags_mask) != (flags_old&flags_mask)) {
		return( true );
	}

	char * cstr;
	cstr = gemtk_obj_get_text(obj, TOOLBAR_TB_SRCH);
	if (cstr != NULL) {
		if (strcmp(cstr, (char*)&s->state.text) != 0) {
			return (true);
		}
	}

	return( false );
}


void nsatari_search_perform(struct s_search_form_session *s, OBJECT *obj,
			    search_flags_t f)
{
	assert(s!=null);
	assert(input_window->browser->bw == s->g->browser->bw);

	if (search_session_compare(s, obj)) {
		browser_window_search_clear(s->g->browser->bw);
		apply_form(obj, &s->state);
	}

	/* get search direction manually: */
	if ( (f&SEARCH_FLAG_FORWARDS) != 0 ) {
		s->state.flags |= SEARCH_FLAG_FORWARDS;
	} else {
		s->state.flags &= (~SEARCH_FLAG_FORWARDS);
	}

	browser_window_search(s->g->browser->bw, s,
			      s->state.flags,
			      gemtk_obj_get_text(obj, TOOLBAR_TB_SRCH));
}


struct s_search_form_session * nsatari_search_session_create(OBJECT * obj,
							     struct gui_window *gw)
{
	struct s_search_form_session *sfs;

	sfs = calloc(1, sizeof(struct s_search_form_session));

	assert(obj);
	assert(sfs);

	sfs->g = gw;

	apply_form(obj, &sfs->state);

	browser_window_search_clear(gw->browser->bw);

	return(sfs);
}







netsurf-vince/pdf/frontends/atari/search.h

/*
 * Copyright 2013 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 *
 */

#ifndef NS_ATARI_SEARCH_H
#define NS_ATARI_SEARCH_H

#define SEARCH_MAX_SLEN 24

struct gui_window;
struct browser_window;

#include "desktop/search.h"

struct s_search_form_state {
	char text[32];
	uint32_t flags;
	bool back_avail;
};

struct s_search_form_session {
	struct gui_window *g;
	struct s_search_form_state state;
};

typedef struct s_search_form_session * SEARCH_FORM_SESSION;

struct s_search_form_session * nsatari_search_session_create(OBJECT * obj,
		struct gui_window *gw);

extern struct gui_search_table *atari_search_table;

void nsatari_search_session_destroy(struct s_search_form_session *s);
void nsatari_search_perform(struct s_search_form_session *s, OBJECT *obj,
		search_flags_t f);
void nsatari_search_restore_form( struct s_search_form_session *s, OBJECT *obj);

#endif







netsurf-vince/pdf/frontends/atari/settings.c

/*
 * Copyright 2013 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 *
 */

#include <assert.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <fcntl.h>
#include <time.h>
#include <limits.h>
#include <unistd.h>
#include <string.h>
#include <stdbool.h>
#include <cflib.h>
#include <gem.h>

#include "utils/dirent.h"
#include "utils/nsoption.h"
#include "utils/log.h"
#include "utils/utils.h"
#include "netsurf/plot_style.h"

#include "atari/gui.h"
#include "atari/res/netsurf.rsh"
#include "atari/settings.h"
#include "atari/deskmenu.h"
#include "atari/misc.h"
#include "atari/plot/plot.h"
#include "atari/bitmap.h"
#include "atari/findfile.h"
#include "atari/gemtk/gemtk.h"

extern char options[PATH_MAX];
extern GRECT desk_area;

static unsigned tmp_option_memory_cache_size;
static unsigned int tmp_option_disc_cache_size;
static unsigned int tmp_option_expire_url;
static unsigned int tmp_option_disc_cache_age;
static unsigned int tmp_option_font_min_size;
static unsigned int tmp_option_font_size;
static unsigned int tmp_option_min_reflow_period;
static unsigned int tmp_option_max_fetchers;
static unsigned int tmp_option_max_fetchers_per_host;
static unsigned int tmp_option_max_cached_fetch_handles;

static int num_locales = 0;
static char **locales = NULL;
static short h_aes_win = 0;
static GUIWIN * settings_guiwin = NULL;
static OBJECT * dlgtree;

/* Available font engines for the font engine selection popup: */
static const char *font_engines[]  = {

#ifdef WITH_FREETYPE_FONT_DRIVER
    "freetype",
#endif

#ifdef WITH_INTERNAL_FONT_DRIVER
    "internal",
#endif

#ifdef WITH_VDI_FONT_DRIVER
    "vdi",
#endif
};

/* Available GUI timeouts for the timeout selection popup: */
static const char *gui_timeouts[]  = {
    "0", "5", "10"
};

#define OBJ_SELECTED(idx) ((bool)((dlgtree[idx].ob_state & OS_SELECTED)!=0))

#define OBJ_CHECK(idx) (dlgtree[idx].ob_state |= (OS_SELECTED));

#define OBJ_UNCHECK(idx) (dlgtree[idx].ob_state &= ~(OS_SELECTED));

#define OBJ_REDRAW(idx) gemtk_wm_exec_redraw(settings_guiwin, \
										gemtk_obj_screen_rect(dlgtree, idx));

#define DISABLE_OBJ(idx) (dlgtree[idx].ob_state |= OS_DISABLED); \
						 gemtk_wm_exec_redraw(settings_guiwin, \
											gemtk_obj_screen_rect(dlgtree, idx));

#define ENABLE_OBJ(idx) (dlgtree[idx].ob_state &= ~(OS_DISABLED)); \
						 gemtk_wm_exec_redraw(settings_guiwin, \
											gemtk_obj_screen_rect(dlgtree, idx));

#define FORMEVENT(idx) form_event(idx, 0);

#define INPUT_HOMEPAGE_URL_MAX_LEN 44
#define INPUT_LOCALE_MAX_LEN 6
#define INPUT_PROXY_HOST_MAX_LEN 31
#define INPUT_PROXY_USERNAME_MAX_LEN 36
#define INPUT_PROXY_PASSWORD_MAX_LEN 36
#define INPUT_PROXY_PORT_MAX_LEN 5
#define INPUT_MIN_REFLOW_PERIOD_MAX_LEN 4
#define LABEL_FONT_RENDERER_MAX_LEN 8
#define LABEL_PATH_MAX_LEN 40
#define LABEL_ICONSET_MAX_LEN 8
#define INPUT_TOOLBAR_COLOR_MAX_LEN 6


static void display_settings(void);
static void form_event(int index, int external);
static void apply_settings(void);
static void save_settings(void);


static void set_text( short idx, char * text, int len )
{
    char spare[255];

    if( len > 254 )
        len = 254;
    if( text != NULL ) {
        strncpy(spare, text, 254);
    } else {
        strcpy(spare, "");
    }

    set_string( dlgtree, idx, spare);
}




/**
 * Toogle all objects which are directly influenced by other GUI elements
 * ( like checkbox )
 */
static void toggle_objects(void)
{
    /* enable / disable (refresh) objects depending on radio button values: */
    /* Simulate GUI events which trigger refresh of bound elements: */
    FORMEVENT(SETTINGS_CB_USE_PROXY);
    FORMEVENT(SETTINGS_CB_PROXY_AUTH);
    FORMEVENT(SETTINGS_BT_SEL_FONT_RENDERER);
}

static char **read_locales(void)
{
    char buf[PATH_MAX];
    char tmp_locale[16];
    char **locales = NULL;

    FILE * fp_locales = NULL;

    atari_find_resource(buf, "languages", "./res/languages");

    fp_locales = fopen(buf, "r");

    if (fp_locales == NULL) {
        atari_warn_user("Failed to load locales: %s",buf);
        return(NULL);
    } else {
        NSLOG(netsurf, INFO, "Reading locales from: %s...", buf);
    }

    /* Count items: */
    num_locales = 0;
    while (fgets(tmp_locale, 16, fp_locales) != NULL) {
            num_locales++;
    }

    locales = malloc(sizeof(char*)*num_locales);

    rewind(fp_locales);
    int i = 0;
    while (fgets(tmp_locale, 16, fp_locales) != NULL) {
        int len = strlen(tmp_locale);
        tmp_locale[len-1] = 0;
        len--;
        locales[i] = malloc(len+1);
        // do not copy the last \n
        snprintf(locales[i], 16, "%s", tmp_locale);
        i++;
    }

    fclose(fp_locales);

    return(locales);
}


static void save_settings(void)
{
    apply_settings();
    // Save settings
    nsoption_write( (const char*)&options, NULL, NULL);
    nsoption_read( (const char*)&options , NULL);
    close_settings();
    form_alert(1, "[1][Some options require an netsurf restart!][OK]");
    deskmenu_update();
}

/* this gets called each time the settings dialog is opened: */
static void display_settings(void)
{
    char spare[255];
    // read current settings and display them


    /* "Browser" tab: */
    set_text( SETTINGS_EDIT_HOMEPAGE, nsoption_charp(homepage_url),
              INPUT_HOMEPAGE_URL_MAX_LEN );

    if( nsoption_bool(block_advertisements) ) {
        OBJ_CHECK( SETTINGS_CB_HIDE_ADVERTISEMENT );
    } else {
        OBJ_UNCHECK( SETTINGS_CB_HIDE_ADVERTISEMENT );
    }
    if( nsoption_bool(target_blank) ) {
        OBJ_UNCHECK( SETTINGS_CB_DISABLE_POPUP_WINDOWS );
    } else {
        OBJ_CHECK( SETTINGS_CB_DISABLE_POPUP_WINDOWS );
    }
    if( nsoption_bool(send_referer) ) {
        OBJ_CHECK( SETTINGS_CB_SEND_HTTP_REFERRER );
    } else {
        OBJ_UNCHECK( SETTINGS_CB_SEND_HTTP_REFERRER );
    }
    if( nsoption_bool(do_not_track) ) {
        OBJ_CHECK( SETTINGS_CB_SEND_DO_NOT_TRACK );
    } else {
        OBJ_UNCHECK( SETTINGS_CB_SEND_DO_NOT_TRACK );
    }

    set_text( SETTINGS_BT_SEL_LOCALE,
              nsoption_charp(accept_language) ? nsoption_charp(accept_language) : (char*)"en",
              INPUT_LOCALE_MAX_LEN );

    sprintf(spare, "%d", nsoption_int(atari_gui_poll_timeout));
    set_text(SETTINGS_BT_GUI_TOUT, spare, 2);

    tmp_option_expire_url = nsoption_int(expire_url);
    snprintf( spare, 255, "%02d", nsoption_int(expire_url) );
    set_text( SETTINGS_EDIT_HISTORY_AGE, spare,  3);

    /* "Cache" tab: */
    tmp_option_memory_cache_size = nsoption_int(memory_cache_size) / (1024*1024);
    snprintf( spare, 255, "%u", tmp_option_memory_cache_size );
    set_text( SETTINGS_STR_MAX_MEM_CACHE, spare, 4 );

    tmp_option_disc_cache_size = nsoption_int(disc_cache_size) / (1024*1024);
    snprintf( spare, 255, "%u", tmp_option_disc_cache_size );
    set_text( SETTINGS_STR_MAX_DISC_CACHE, spare, 4 );

    tmp_option_disc_cache_age = nsoption_int(disc_cache_age);
    snprintf( spare, 255, "%02u", tmp_option_disc_cache_age );
    set_text( SETTINGS_EDIT_CACHE_AGE, spare, 3 );

    /* "Paths" tab: */
    set_text( SETTINGS_EDIT_DOWNLOAD_PATH, nsoption_charp(downloads_path),
              LABEL_PATH_MAX_LEN );
    set_text( SETTINGS_EDIT_HOTLIST_FILE, nsoption_charp(hotlist_file),
              LABEL_PATH_MAX_LEN );
    set_text( SETTINGS_EDIT_CA_BUNDLE, nsoption_charp(ca_bundle),
              LABEL_PATH_MAX_LEN );
    set_text( SETTINGS_EDIT_CA_CERTS_PATH, nsoption_charp(ca_path),
              LABEL_PATH_MAX_LEN );
    set_text( SETTINGS_EDIT_EDITOR, nsoption_charp(atari_editor),
              LABEL_PATH_MAX_LEN );

    /* "Rendering" tab: */
    set_text( SETTINGS_BT_SEL_FONT_RENDERER, nsoption_charp(atari_font_driver),
              LABEL_FONT_RENDERER_MAX_LEN );
    SET_BIT(dlgtree[SETTINGS_CB_TRANSPARENCY].ob_state,
            OS_SELECTED, nsoption_int(atari_transparency) ? 1 : 0 );
    SET_BIT(dlgtree[SETTINGS_CB_ENABLE_ANIMATION].ob_state,
            OS_SELECTED, nsoption_bool(animate_images) ? 1 : 0 );
    SET_BIT(dlgtree[SETTINGS_CB_FG_IMAGES].ob_state,
            OS_SELECTED, nsoption_bool(foreground_images) ? 1 : 0 );
    SET_BIT(dlgtree[SETTINGS_CB_BG_IMAGES].ob_state,
            OS_SELECTED, nsoption_bool(background_images) ? 1 : 0 );


    // TODO: enable this option?
    /*	SET_BIT(dlgtree[SETTINGS_CB_INCREMENTAL_REFLOW].ob_state,
    			OS_SELECTED, nsoption_bool(incremental_reflow) ? 1 : 0 );*/

    SET_BIT(dlgtree[SETTINGS_CB_ANTI_ALIASING].ob_state,
            OS_SELECTED, nsoption_int(atari_font_monochrom) ? 0 : 1 );


    // TODO: activate this option?
    tmp_option_min_reflow_period = nsoption_int(min_reflow_period);
    snprintf( spare, 255, "%04u", tmp_option_min_reflow_period );
    set_text( SETTINGS_EDIT_MIN_REFLOW_PERIOD, spare,
              INPUT_MIN_REFLOW_PERIOD_MAX_LEN );


    /* "Network" tab: */
    set_text( SETTINGS_EDIT_PROXY_HOST, nsoption_charp(http_proxy_host),
              INPUT_PROXY_HOST_MAX_LEN );
    snprintf( spare, 255, "%5d", nsoption_int(http_proxy_port) );
    set_text( SETTINGS_EDIT_PROXY_PORT, spare,
              INPUT_PROXY_PORT_MAX_LEN );

    set_text( SETTINGS_EDIT_PROXY_USERNAME, nsoption_charp(http_proxy_auth_user),
              INPUT_PROXY_USERNAME_MAX_LEN );
    set_text( SETTINGS_EDIT_PROXY_PASSWORD, nsoption_charp(http_proxy_auth_pass),
              INPUT_PROXY_PASSWORD_MAX_LEN );
    SET_BIT(dlgtree[SETTINGS_CB_USE_PROXY].ob_state,
            OS_SELECTED, nsoption_bool(http_proxy) ? 1 : 0 );
    SET_BIT(dlgtree[SETTINGS_CB_PROXY_AUTH].ob_state,
            OS_SELECTED, nsoption_int(http_proxy_auth) ? 1 : 0 );

    tmp_option_max_cached_fetch_handles = nsoption_int(max_cached_fetch_handles);
    snprintf( spare, 255, "%2d", nsoption_int(max_cached_fetch_handles) );
    set_text( SETTINGS_EDIT_MAX_CACHED_CONNECTIONS, spare , 2 );

    tmp_option_max_fetchers = nsoption_int(max_fetchers);
    snprintf( spare, 255, "%2d", nsoption_int(max_fetchers) );
    set_text( SETTINGS_EDIT_MAX_FETCHERS, spare , 2 );

    tmp_option_max_fetchers_per_host = nsoption_int(max_fetchers_per_host);
    snprintf( spare, 255, "%2d", nsoption_int(max_fetchers_per_host) );
    set_text( SETTINGS_EDIT_MAX_FETCHERS_PER_HOST, spare , 2 );


    /* "Style" tab: */
    tmp_option_font_min_size = nsoption_int(font_min_size);
    snprintf( spare, 255, "%3d", nsoption_int(font_min_size) );
    set_text( SETTINGS_EDIT_MIN_FONT_SIZE, spare , 3 );

    tmp_option_font_size = nsoption_int(font_size);
    snprintf( spare, 255, "%3d", nsoption_int(font_size) );
    set_text( SETTINGS_EDIT_DEF_FONT_SIZE, spare , 3 );

    toggle_objects();
}

static void handle_filesystem_select_button(short rsc_bt)
{
    bool require_path = false;
    bool is_folder = false;
    short rsc_te = 0;            // The textarea that is bound to the button
    const char * title = "";
    const char * path = NULL;

    // TODO: localize String:
    switch (rsc_bt) {


        case SETTINGS_BT_SEL_DOWNLOAD_DIR:
            title = "Select Download Directory:";
            rsc_te = SETTINGS_EDIT_DOWNLOAD_PATH;
            require_path = true;
        break;

        case SETTINGS_BT_SEL_HOTLIST:
            title = "Select Hotlist File:";
            rsc_te = SETTINGS_EDIT_HOTLIST_FILE;
        break;

        case SETTINGS_BT_SEL_CA_BUNDLE:
            title = "Select CA Bundle File:";
            rsc_te = SETTINGS_EDIT_CA_BUNDLE;
        break;

        case SETTINGS_BT_SEL_CA_CERTS:
            title = "Select Certs Directory:";
            rsc_te = SETTINGS_EDIT_CA_CERTS_PATH;
            require_path = true;
        break;

        case SETTINGS_BT_SEL_EDITOR:
            title = "Select Editor Application:";
            rsc_te = SETTINGS_EDIT_EDITOR;
        break;

        default:
            break;
    };

    assert(rsc_te != 0);

    if (require_path == false) {
        path = file_select(title, "");
        if (path != NULL) {
            gemtk_obj_set_str_safe(dlgtree, rsc_te, path);
        }
    }
    else {
        do {
            /* display file selector: */
            path = file_select(title, "");
            if (path) {
                is_folder = is_dir(path);
            }
            if ((is_folder == false) && (path != NULL)) {
                gemtk_msg_box_show(GEMTK_MSG_BOX_ALERT, "Folder Required!");
            }
        } while ((is_folder == false) && (path != NULL));

        if ((is_folder == true) && (path != NULL)) {
            gemtk_obj_set_str_safe(dlgtree, rsc_te, path);
        }
    }

    OBJ_UNCHECK(rsc_bt);
    OBJ_REDRAW(rsc_bt);
    OBJ_REDRAW(rsc_te);
}

static void form_event(int index, int external)
{
    char spare[255];
    bool is_button = false;
    bool checked = OBJ_SELECTED(index);
    char * tmp;
    MENU pop_menu, me_data;

    short x, y;
    int choice;

    switch(index) {

    case SETTINGS_CB_USE_PROXY:
        if( checked ) {
            ENABLE_OBJ(SETTINGS_EDIT_PROXY_HOST);
            ENABLE_OBJ(SETTINGS_EDIT_PROXY_PORT);
            ENABLE_OBJ(SETTINGS_CB_PROXY_AUTH);
        } else {
            DISABLE_OBJ(SETTINGS_EDIT_PROXY_HOST);
            DISABLE_OBJ(SETTINGS_EDIT_PROXY_PORT);
            DISABLE_OBJ(SETTINGS_CB_PROXY_AUTH);
        }
        FORMEVENT(SETTINGS_CB_PROXY_AUTH);
        OBJ_REDRAW(SETTINGS_CB_USE_PROXY);
        break;

    case SETTINGS_CB_PROXY_AUTH:
        if( checked && OBJ_SELECTED( SETTINGS_CB_USE_PROXY ) ) {
            ENABLE_OBJ(SETTINGS_EDIT_PROXY_USERNAME);
            ENABLE_OBJ(SETTINGS_EDIT_PROXY_PASSWORD);
        } else {
            DISABLE_OBJ(SETTINGS_EDIT_PROXY_USERNAME);
            DISABLE_OBJ(SETTINGS_EDIT_PROXY_PASSWORD);
        }
        break;

    case SETTINGS_CB_ENABLE_ANIMATION:
        break;

    case SETTINGS_BT_SEL_FONT_RENDERER:
        if( external ) {
            objc_offset(dlgtree, SETTINGS_BT_SEL_FONT_RENDERER, &x, &y);
            tmp = gemtk_obj_get_text(dlgtree, SETTINGS_BT_SEL_FONT_RENDERER);
            // point mn_tree tree to font renderer popup:
            pop_menu.mn_tree = gemtk_obj_create_popup_tree(font_engines,
                                    NOF_ELEMENTS(font_engines), tmp, false,
                                    -1, -1);

            assert(pop_menu.mn_tree != NULL);

            pop_menu.mn_menu = 0;
            pop_menu.mn_item = 1;
            pop_menu.mn_scroll = SCROLL_NO;
            pop_menu.mn_keystate = 0;

            /* Show the popup: */
            menu_popup(&pop_menu, x, y, &me_data);
            choice = me_data.mn_item;

             /* Process selection: */
            if (choice > 0 && choice <= (short)NOF_ELEMENTS(font_engines)) {
                get_string(pop_menu.mn_tree, choice, spare);
                set_text(SETTINGS_BT_SEL_FONT_RENDERER,
                         (char*)&spare[2],
                         LABEL_FONT_RENDERER_MAX_LEN);
                OBJ_REDRAW(SETTINGS_BT_SEL_FONT_RENDERER);
            }

            gemtk_obj_destroy_popup_tree(pop_menu.mn_tree);
        }
        tmp = gemtk_obj_get_text(dlgtree, SETTINGS_BT_SEL_FONT_RENDERER);
        if (strcasecmp(tmp, "freetype") == 0) {
            ENABLE_OBJ(SETTINGS_CB_ANTI_ALIASING);
        } else {
            DISABLE_OBJ(SETTINGS_CB_ANTI_ALIASING);
        }
        break;

    case SETTINGS_BT_SEL_LOCALE:
        objc_offset(dlgtree, SETTINGS_BT_SEL_LOCALE, &x, &y);

        if(num_locales < 1 || locales == NULL){
            locales = read_locales();
        }

        if (num_locales < 1 || locales == NULL) {
            // point mn_tree tree to states popup:
            num_locales = 15;
            pop_menu.mn_tree = gemtk_obj_get_tree(POP_LANGUAGE);
            pop_menu.mn_item = POP_LANGUAGE_CS;
        } else {
            // point mn_tree tree to dynamic list:
            tmp = gemtk_obj_get_text(dlgtree, SETTINGS_BT_SEL_LOCALE);
            pop_menu.mn_tree = gemtk_obj_create_popup_tree((const char**)locales,
                                    num_locales, tmp, false,
                                    -1, 100);

            pop_menu.mn_item = 0;
        }

        pop_menu.mn_menu = 0;
        pop_menu.mn_scroll = SCROLL_YES;
        pop_menu.mn_keystate = 0;

        /* display popup: */
        menu_popup(&pop_menu, x, y, &me_data);

        /* Process user selection: */
        choice = me_data.mn_item;
        if( choice > 0 && choice <= num_locales ) {
            get_string(pop_menu.mn_tree, choice, spare);
            set_text(SETTINGS_BT_SEL_LOCALE, (char*)&spare[2], 5);
        }

        gemtk_obj_destroy_popup_tree(pop_menu.mn_tree);

        OBJ_REDRAW(SETTINGS_BT_SEL_LOCALE);
        break;

    case SETTINGS_BT_GUI_TOUT:
        objc_offset(dlgtree, SETTINGS_BT_GUI_TOUT, &x, &y);
        tmp = gemtk_obj_get_text(dlgtree, SETTINGS_BT_GUI_TOUT);
        pop_menu.mn_tree = gemtk_obj_create_popup_tree(gui_timeouts,
                                NOF_ELEMENTS(gui_timeouts), tmp, false, -1,
                                100);

        pop_menu.mn_item = 0;
        pop_menu.mn_menu = 0;
        pop_menu.mn_scroll = SCROLL_NO;
        pop_menu.mn_keystate = 0;

        /* Display popup: */
        menu_popup(&pop_menu, x, y, &me_data);

        /* Process user selection: */
        choice = me_data.mn_item;
        if( choice > 0 && choice <= (int)NOF_ELEMENTS(gui_timeouts)) {
            get_string(pop_menu.mn_tree, choice, spare);
            set_text(SETTINGS_BT_GUI_TOUT, (char*)&spare[2], 5);
        }

        gemtk_obj_destroy_popup_tree(pop_menu.mn_tree);

        OBJ_REDRAW(SETTINGS_BT_GUI_TOUT);
        break;

    case SETTINGS_BT_SEL_DOWNLOAD_DIR:
    case SETTINGS_BT_SEL_HOTLIST:
    case SETTINGS_BT_SEL_CA_BUNDLE:
    case SETTINGS_BT_SEL_CA_CERTS:
    case SETTINGS_BT_SEL_EDITOR:
        handle_filesystem_select_button(index);
        break;

    case SETTINGS_INC_MEM_CACHE:
    case SETTINGS_DEC_MEM_CACHE:
        if( index == SETTINGS_DEC_MEM_CACHE )
            tmp_option_memory_cache_size -= 1;
        else
            tmp_option_memory_cache_size += 1;

        if( tmp_option_memory_cache_size == 0)
            tmp_option_memory_cache_size = 1;
        if( tmp_option_memory_cache_size > 999 )
            tmp_option_memory_cache_size = 999;
        snprintf( spare, 255, "%02u", tmp_option_memory_cache_size );
        set_text( SETTINGS_STR_MAX_MEM_CACHE, spare, 5 );
        is_button = true;
        OBJ_REDRAW(SETTINGS_STR_MAX_MEM_CACHE);
        break;

    case SETTINGS_INC_DISC_CACHE:
    case SETTINGS_DEC_DISC_CACHE:
        if( index == SETTINGS_DEC_DISC_CACHE )
            tmp_option_disc_cache_size -= 1;
        else
            tmp_option_disc_cache_size += 1;

        if( tmp_option_disc_cache_size == 0 )
            tmp_option_disc_cache_size = 1;
        if( tmp_option_disc_cache_size > 9999 )
            tmp_option_disc_cache_size = 9999;
        snprintf( spare, 255, "%02u", tmp_option_disc_cache_size );
        set_text( SETTINGS_STR_MAX_DISC_CACHE, spare, 5 );
        is_button = true;
        OBJ_REDRAW(SETTINGS_STR_MAX_DISC_CACHE);
        break;

    case SETTINGS_INC_CACHE_AGE:
    case SETTINGS_DEC_CACHE_AGE:
        if( index == SETTINGS_INC_CACHE_AGE )
            tmp_option_disc_cache_age += 1;
        else
            tmp_option_disc_cache_age -= 1;

        if( tmp_option_disc_cache_age > 99 )
            tmp_option_disc_cache_age =  0;

        snprintf( spare, 255, "%02u", tmp_option_disc_cache_age );
        set_text( SETTINGS_EDIT_CACHE_AGE, spare, 2 );
        is_button = true;
        OBJ_REDRAW(SETTINGS_EDIT_CACHE_AGE);
        break;

    case SETTINGS_INC_CACHED_CONNECTIONS:
    case SETTINGS_DEC_CACHED_CONNECTIONS:
        if( index == SETTINGS_INC_CACHED_CONNECTIONS )
            tmp_option_max_cached_fetch_handles += 1;
        else
            tmp_option_max_cached_fetch_handles -= 1;
        if( tmp_option_max_cached_fetch_handles > 31 )
            tmp_option_max_cached_fetch_handles = 31;

        snprintf( spare, 255, "%02u", tmp_option_max_cached_fetch_handles );
        set_text( SETTINGS_EDIT_MAX_CACHED_CONNECTIONS, spare, 2 );
        is_button = true;
        OBJ_REDRAW(SETTINGS_EDIT_MAX_CACHED_CONNECTIONS);
        break;

    case SETTINGS_INC_MAX_FETCHERS:
    case SETTINGS_DEC_MAX_FETCHERS:
        if( index == SETTINGS_INC_MAX_FETCHERS )
            tmp_option_max_fetchers += 1;
        else
            tmp_option_max_fetchers -= 1;
        if( tmp_option_max_fetchers > 31 )
            tmp_option_max_fetchers = 31;

        snprintf( spare, 255, "%02u", tmp_option_max_fetchers );
        set_text( SETTINGS_EDIT_MAX_FETCHERS, spare, 2 );
        is_button = true;
        OBJ_REDRAW(SETTINGS_EDIT_MAX_FETCHERS);
        break;

    case SETTINGS_INC_MAX_FETCHERS_PER_HOST:
    case SETTINGS_DEC_MAX_FETCHERS_PER_HOST:
        if( index == SETTINGS_INC_MAX_FETCHERS_PER_HOST )
            tmp_option_max_fetchers_per_host += 1;
        else
            tmp_option_max_fetchers_per_host -= 1;
        if( tmp_option_max_fetchers_per_host > 31 )
            tmp_option_max_fetchers_per_host = 31;

        snprintf( spare, 255, "%02u", tmp_option_max_fetchers_per_host );
        set_text( SETTINGS_EDIT_MAX_FETCHERS_PER_HOST, spare, 2 );
        is_button = true;
        OBJ_REDRAW(SETTINGS_EDIT_MAX_FETCHERS_PER_HOST);
        break;

    case SETTINGS_INC_HISTORY_AGE:
    case SETTINGS_DEC_HISTORY_AGE:
        if( index == SETTINGS_INC_HISTORY_AGE )
            tmp_option_expire_url += 1;
        else
            tmp_option_expire_url -= 1;

        if( tmp_option_expire_url > 99 )
            tmp_option_expire_url =  0;

        snprintf( spare, 255, "%02u", tmp_option_expire_url );
        set_text( SETTINGS_EDIT_HISTORY_AGE, spare, 2 );
        is_button = true;
        OBJ_REDRAW(SETTINGS_EDIT_HISTORY_AGE);
        break;

    case SETTINGS_INC_MIN_FONT_SIZE:
    case SETTINGS_DEC_MIN_FONT_SIZE:
        if( index == SETTINGS_INC_MIN_FONT_SIZE )
            tmp_option_font_min_size += 1;
        else
            tmp_option_font_min_size -= 1;

        if( tmp_option_font_min_size > 500 )
            tmp_option_font_min_size = 500;
        if( tmp_option_font_min_size < 10 )
            tmp_option_font_min_size = 10;

        snprintf( spare, 255, "%03u", tmp_option_font_min_size );
        set_text( SETTINGS_EDIT_MIN_FONT_SIZE, spare, 3 );
        is_button = true;
        OBJ_REDRAW(SETTINGS_EDIT_MIN_FONT_SIZE);
        break;

    case SETTINGS_INC_DEF_FONT_SIZE:
    case SETTINGS_DEC_DEF_FONT_SIZE:
        if( index == SETTINGS_INC_DEF_FONT_SIZE )
            tmp_option_font_size += 1;
        else
            tmp_option_font_size -= 1;

        if( tmp_option_font_size > 999 )
            tmp_option_font_size = 999;
        if( tmp_option_font_size < 50 )
            tmp_option_font_size = 50;

        snprintf( spare, 255, "%03u", tmp_option_font_size );
        set_text( SETTINGS_EDIT_DEF_FONT_SIZE, spare, 3 );
        is_button = true;
        OBJ_REDRAW(SETTINGS_EDIT_DEF_FONT_SIZE);
        break;

    case SETTINGS_INC_INCREMENTAL_REFLOW:
    case SETTINGS_DEC_INCREMENTAL_REFLOW:
        if( index == SETTINGS_INC_INCREMENTAL_REFLOW )
            tmp_option_min_reflow_period += 1;
        else
            tmp_option_min_reflow_period -= 1;

        if( tmp_option_min_reflow_period > 9999 )
            tmp_option_min_reflow_period = 10;

        snprintf( spare, 255, "%04u", tmp_option_min_reflow_period );
        set_text( SETTINGS_EDIT_MIN_REFLOW_PERIOD, spare, 4 );
        is_button = true;
        OBJ_REDRAW(SETTINGS_EDIT_MIN_REFLOW_PERIOD);
        break;

    default:
        break;
    }

    if( is_button ) {
        // remove selection indicator from button element:
        OBJ_UNCHECK(index);
        OBJ_REDRAW(index);
    }
}


static void apply_settings(void)
{
    /* "Network" tab: */
    nsoption_set_bool(http_proxy, OBJ_SELECTED(SETTINGS_CB_USE_PROXY));
    if ( OBJ_SELECTED(SETTINGS_CB_PROXY_AUTH) ) {
        nsoption_set_int(http_proxy_auth, OPTION_HTTP_PROXY_AUTH_BASIC);
    } else {
        nsoption_set_int(http_proxy_auth, OPTION_HTTP_PROXY_AUTH_NONE);
    }
    nsoption_set_charp(http_proxy_auth_pass,
                       gemtk_obj_get_text(dlgtree, SETTINGS_EDIT_PROXY_PASSWORD));
    nsoption_set_charp(http_proxy_auth_user,
                       gemtk_obj_get_text(dlgtree, SETTINGS_EDIT_PROXY_USERNAME));
    nsoption_set_charp(http_proxy_host,
                       gemtk_obj_get_text(dlgtree, SETTINGS_EDIT_PROXY_HOST));
    nsoption_set_int(http_proxy_port,
                     atoi( gemtk_obj_get_text(dlgtree, SETTINGS_EDIT_PROXY_PORT) ));
    nsoption_set_int(max_fetchers_per_host,
                     atoi( gemtk_obj_get_text(dlgtree, SETTINGS_EDIT_MAX_FETCHERS_PER_HOST)));
    nsoption_set_int(max_cached_fetch_handles,
                     atoi( gemtk_obj_get_text(dlgtree, SETTINGS_EDIT_MAX_CACHED_CONNECTIONS)));
    nsoption_set_int(max_fetchers,
                     atoi( gemtk_obj_get_text(dlgtree, SETTINGS_EDIT_MAX_FETCHERS) ));
    nsoption_set_bool(foreground_images,
                      OBJ_SELECTED( SETTINGS_CB_FG_IMAGES ));
    nsoption_set_bool(background_images,
                      OBJ_SELECTED( SETTINGS_CB_BG_IMAGES ));

    /* "Style" tab: */
    nsoption_set_int(font_min_size, tmp_option_font_min_size);
    nsoption_set_int(font_size, tmp_option_font_size);

    /* "Rendering" tab: */
    nsoption_set_charp(atari_font_driver,
                       gemtk_obj_get_text(dlgtree, SETTINGS_BT_SEL_FONT_RENDERER));
    nsoption_set_int(atari_transparency,
                      OBJ_SELECTED(SETTINGS_CB_TRANSPARENCY));
    nsoption_set_bool(animate_images,
                      OBJ_SELECTED(SETTINGS_CB_ENABLE_ANIMATION));
    /*	nsoption_set_bool(incremental_reflow,
    			  OBJ_SELECTED(SETTINGS_CB_INCREMENTAL_REFLOW));*/
    nsoption_set_int(min_reflow_period, tmp_option_min_reflow_period);
    nsoption_set_int(atari_font_monochrom,
                     !OBJ_SELECTED( SETTINGS_CB_ANTI_ALIASING ));

    /* "Paths" tabs: */
    nsoption_set_charp(ca_bundle,
                       gemtk_obj_get_text(dlgtree, SETTINGS_EDIT_CA_BUNDLE));
    nsoption_set_charp(ca_path,
                       gemtk_obj_get_text(dlgtree, SETTINGS_EDIT_CA_CERTS_PATH));
    nsoption_set_charp(homepage_url,
                       gemtk_obj_get_text(dlgtree, SETTINGS_EDIT_CA_CERTS_PATH));
    nsoption_set_charp(hotlist_file,
                       gemtk_obj_get_text(dlgtree, SETTINGS_EDIT_HOTLIST_FILE));
    nsoption_set_charp(atari_editor,
                       gemtk_obj_get_text(dlgtree, SETTINGS_EDIT_EDITOR));
    nsoption_set_charp(downloads_path,
                       gemtk_obj_get_text(dlgtree, SETTINGS_EDIT_DOWNLOAD_PATH));

    /* "Cache" tab: */
    tmp_option_memory_cache_size = atoi(gemtk_obj_get_text(dlgtree,
                                                    SETTINGS_STR_MAX_MEM_CACHE));
    tmp_option_expire_url = atoi(gemtk_obj_get_text(dlgtree,
                                                    SETTINGS_EDIT_HISTORY_AGE));
    tmp_option_disc_cache_size = atoi(gemtk_obj_get_text(dlgtree,
                                                    SETTINGS_STR_MAX_DISC_CACHE));
    tmp_option_disc_cache_age = atoi(gemtk_obj_get_text(dlgtree,
                                                    SETTINGS_EDIT_CACHE_AGE));
    nsoption_set_int(memory_cache_size,
                     tmp_option_memory_cache_size * (1024*1024));

    nsoption_set_int(expire_url, tmp_option_expire_url);

    nsoption_set_int(disc_cache_size, tmp_option_disc_cache_size * (1024*1024));

    nsoption_set_int(disc_cache_age, tmp_option_disc_cache_age);


    /* "Browser" tab: */
    nsoption_set_bool(target_blank,
                      !OBJ_SELECTED(SETTINGS_CB_DISABLE_POPUP_WINDOWS));
    nsoption_set_bool(block_advertisements,
                      OBJ_SELECTED(SETTINGS_CB_HIDE_ADVERTISEMENT));
    nsoption_set_charp(accept_language,
                       gemtk_obj_get_text(dlgtree, SETTINGS_BT_SEL_LOCALE));
    nsoption_set_int(atari_gui_poll_timeout,
                     atoi(gemtk_obj_get_text(dlgtree, SETTINGS_BT_GUI_TOUT)));
    nsoption_set_bool(send_referer,
                      OBJ_SELECTED(SETTINGS_CB_SEND_HTTP_REFERRER));
    nsoption_set_bool(do_not_track,
                      OBJ_SELECTED(SETTINGS_CB_SEND_DO_NOT_TRACK));
    nsoption_set_charp(homepage_url,
                       gemtk_obj_get_text(dlgtree, SETTINGS_EDIT_HOMEPAGE));
}

static short on_aes_event(GUIWIN *win, EVMULT_OUT *ev_out, short msg[8])
{
    short retval = 0;

    if ((ev_out->emo_events & MU_MESAG) != 0) {
        // handle message
        // printf("settings win msg: %d\n", msg[0]);
        switch (msg[0]) {


        case WM_CLOSED:
            // TODO: this needs to iterate through all gui windows and
            // check if the rootwin is this window...
            close_settings();
            break;

        case WM_SIZED:
            gemtk_wm_update_slider(win, GEMTK_WM_VH_SLIDER);
            break;

        case WM_MOVED:
            break;

        case WM_TOOLBAR:
            switch(msg[4]) {
                case TOOLBAR_SETTINGS_SAVE:
                    save_settings();
                break;

                case TOOLBAR_SETTINGS_ABORT:
                    close_settings();
                    break;
            default:
                break;
            }
            break;

        case GEMTK_WM_WM_FORM_CLICK:
            form_event(msg[4], 1);
            break;

        default:
            break;
        }
    }

    if ((ev_out->emo_events & MU_KEYBD) != 0) {
    }

    if ((ev_out->emo_events & MU_BUTTON) != 0) {
    }

    return(retval);
}

void open_settings(void)
{
    if (h_aes_win == 0) {

        GRECT curr, area;
        OBJECT * toolbartree;
        struct gemtk_wm_scroll_info_s *slid;
        uint32_t kind = CLOSER | NAME | MOVER | VSLIDE | HSLIDE | UPARROW
                        | DNARROW | LFARROW | RTARROW | SIZER;

        dlgtree = gemtk_obj_get_tree(SETTINGS);
        toolbartree = gemtk_obj_get_tree(TOOLBAR_SETTINGS);
        area.g_x = area.g_y = 0;
        area.g_w = MIN(dlgtree->ob_width, desk_area.g_w);
        area.g_h = MIN(dlgtree->ob_height, desk_area.g_h);
        wind_calc_grect(WC_BORDER, kind, &area, &area);
        h_aes_win = wind_create_grect(kind, &area);
        wind_set_str(h_aes_win, WF_NAME, "Settings");
        settings_guiwin = gemtk_wm_add(h_aes_win, GEMTK_WM_FLAG_DEFAULTS,
                                     on_aes_event);
        curr.g_w = MIN(dlgtree->ob_width, desk_area.g_w);
        curr.g_h = MIN(dlgtree->ob_height, desk_area.g_h-64);
        curr.g_x = 1;
        curr.g_y = (desk_area.g_h / 2) - (curr.g_h / 2);

        wind_calc_grect(WC_BORDER, kind, &curr, &curr);

        dlgtree->ob_x = curr.g_x;
        dlgtree->ob_y = curr.g_y;

        /* set current config values: */
        display_settings();

        wind_open_grect(h_aes_win, &curr);

        gemtk_wm_set_toolbar(settings_guiwin, toolbartree, 0, 0);
        gemtk_wm_set_form(settings_guiwin, dlgtree, 0);
        gemtk_wm_set_scroll_grid(settings_guiwin, 32, 32);
        gemtk_wm_get_grect(settings_guiwin, GEMTK_WM_AREA_CONTENT, &area);

        slid = gemtk_wm_get_scroll_info(settings_guiwin);
        gemtk_wm_set_content_units(settings_guiwin,
                                 (dlgtree->ob_width/slid->x_unit_px),
                                 (dlgtree->ob_height/slid->y_unit_px));
        gemtk_wm_update_slider(settings_guiwin, GEMTK_WM_VH_SLIDER);
    }
}

void close_settings(void)
{
    NSLOG(netsurf, INFO, "closing");
    gemtk_wm_remove(settings_guiwin);
    settings_guiwin = NULL;
    wind_close(h_aes_win);
    wind_delete(h_aes_win);
    h_aes_win = 0;
    NSLOG(netsurf, INFO, "Done");
}








netsurf-vince/pdf/frontends/atari/settings.h

/*
 * Copyright 2013 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 *
 */

#ifndef NS_ATARI_SETTINGS
#define NS_ATARI_SETTINGS

void open_settings(void);
void close_settings(void);

#endif







netsurf-vince/pdf/frontends/atari/statusbar.c

/*
 * Copyright 2010 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <sys/types.h>
#include <sys/stat.h>
#include <fcntl.h>
#include <limits.h>
#include <unistd.h>
#include <string.h>
#include <stdlib.h>
#include <stdbool.h>
#include <assert.h>
#include <math.h>

#include "utils/log.h"
#include "netsurf/mouse.h"
#include "netsurf/plotters.h"

#include "atari/gui.h"
#include "atari/statusbar.h"
#include "atari/rootwin.h"
#include "atari/misc.h"
#include "atari/res/netsurf.rsh"
#include "atari/plot/plot.h"
#include "atari/osspec.h"

#ifdef WITH_CUSTOM_STATUSBAR
extern int atari_plot_vdi_handle;

static
void __CDECL evnt_sb_redraw( COMPONENT *c, long buff[8] )
{
	struct gui_window * gw = (struct gui_window *)mt_CompDataSearch(&app, c, CDT_OWNER);
	assert(gw != NULL);
	CMP_STATUSBAR sb = gw->root->statusbar;
	assert( sb != NULL );
	if( sb == NULL )
		return;

	if( sb->attached == false )
		return;

	LGRECT work, lclip;
	short pxy[8], d, pxyclip[4];

	mt_CompGetLGrect(&app, sb->comp, WF_WORKXYWH, &work);
	lclip = work;
	if ( !rc_lintersect( (LGRECT*)&buff[4], &lclip ) ) {
		return;
	}
	vsf_interior(atari_plot_vdi_handle, FIS_SOLID );
	vsl_color(atari_plot_vdi_handle, BLACK );
	vsl_type(atari_plot_vdi_handle, 1);
	vsl_width(atari_plot_vdi_handle, 1 );
	vst_color(atari_plot_vdi_handle, BLACK);

	vst_height(atari_plot_vdi_handle, atari_sysinfo.medium_sfont_pxh, &pxy[0], &pxy[1], &pxy[2], &pxy[3] );
	vst_alignment(atari_plot_vdi_handle, 0, 5, &d, &d );
	vst_effects(atari_plot_vdi_handle, 0 );
	pxyclip[0] = lclip.g_x;
	pxyclip[1] = lclip.g_y;
	pxyclip[2] = lclip.g_x + lclip.g_w-1;
	pxyclip[3] = lclip.g_y + lclip.g_h-1;

	vs_clip(atari_plot_vdi_handle, 1, (short*)&pxyclip );
	vswr_mode(atari_plot_vdi_handle, MD_REPLACE );

	if( lclip.g_y <= work.g_y ) {
		pxy[0] = work.g_x;
		pxy[1] = work.g_y;
		pxy[2] = MIN( work.g_x + work.g_w, lclip.g_x + lclip.g_w );
		pxy[3] = work.g_y;
		v_pline(atari_plot_vdi_handle, 2, (short*)&pxy );
	}

	if(app.nplanes > 2) {
		vsf_color(atari_plot_vdi_handle, LWHITE);
	} else {
		vsf_color(atari_plot_vdi_handle, WHITE );
	}

	pxy[0] = work.g_x;
	pxy[1] = work.g_y+1;
	pxy[2] = work.g_x + work.g_w-1;
	pxy[3] = work.g_y + work.g_h-1;
	v_bar(atari_plot_vdi_handle, pxy );


	if( sb->textlen > 0 ) {
		size_t i;
		short curx;
		short vqw[4];
		char t[2];
		short cw = 8;
		t[1]=0;
		if( atari_sysinfo.sfont_monospaced ) {
			t[0]='A';
			int r = vqt_width(atari_plot_vdi_handle, t[0], &vqw[0], &vqw[1], &vqw[2] );
			cw = vqw[0];
		}
		vswr_mode(atari_plot_vdi_handle, MD_TRANS );
		for( curx = work.g_x + 2, i=0 ; (curx+cw < work.g_x+work.g_w ) && i < sb->textlen; i++ ){
			t[0] = sb->text[i];
			if( !atari_sysinfo.sfont_monospaced ) {
				vqt_width(atari_plot_vdi_handle, t[0], &vqw[0], &vqw[1], &vqw[2] );
				cw = vqw[0];
			}
			if( curx >= lclip.g_x - cw ) {
				v_gtext(atari_plot_vdi_handle, curx, work.g_y + 5, (char*)&t );
			}
			curx += cw;
			if( curx >= lclip.g_x + lclip.g_w )
				break;
		}
	}
	vswr_mode(atari_plot_vdi_handle, MD_REPLACE );
	pxy[0] = work.g_x + work.g_w;
	pxy[1] = work.g_y + work.g_h;
	pxy[2] = work.g_x + work.g_w;
	pxy[3] = work.g_y + work.g_h-work.g_h;
	v_pline(atari_plot_vdi_handle, 2, (short*)&pxy );

	vs_clip(atari_plot_vdi_handle, 0, (short*)&pxyclip );
	return;
}

static void __CDECL evnt_sb_click( COMPONENT *c, long buff[8] )
{
	static bool prevstate;
	LGRECT work;
	mt_CompGetLGrect(&app, c, WF_WORKXYWH, &work);
	if( evnt.mx >= work.g_x + (work.g_w) && evnt.mx <= work.g_x + work.g_w &&
		evnt.my >= work.g_y + (work.g_h) && evnt.my <= work.g_y + work.g_h ) {
		// click within sb button
	}
}

CMP_STATUSBAR sb_create( struct gui_window * gw )
{
	CMP_STATUSBAR s = malloc( sizeof(struct s_statusbar) );
	s->attached = false;
	s->comp = (COMPONENT*)mt_CompCreate(&app, CLT_HORIZONTAL, STATUSBAR_HEIGHT, 0);
	s->comp->rect.g_h = STATUSBAR_HEIGHT;
	s->comp->bounds.max_height = STATUSBAR_HEIGHT;
	mt_CompDataAttach( &app, s->comp, CDT_OWNER, gw );
	mt_CompEvntAttach( &app, s->comp, WM_REDRAW, evnt_sb_redraw );
	mt_CompEvntAttach( &app, s->comp, WM_XBUTTON, evnt_sb_click );
	sb_set_text( s, (char*)"" );
	return( s );
}

void sb_destroy( CMP_STATUSBAR s )
{
	NSLOG(netsurf, INFO, "%s\n", __FUNCTION__);
	if( s ) {
		if( s->comp ){
			mt_CompDelete( &app, s->comp );
		}
		free( s );
	}
}

void sb_set_text(CMP_STATUSBAR sb , const char * text)
{

	LGRECT work;
	assert( sb != NULL );
	assert( sb->comp != NULL );
	strncpy( (char*)&sb->text, text, STATUSBAR_MAX_SLEN );
	sb->text[STATUSBAR_MAX_SLEN]=0;
	sb->textlen = strlen( (char*)&sb->text );
	if( sb->attached ){
		struct gui_window * gw = (struct gui_window *)mt_CompDataSearch(&app, sb->comp, CDT_OWNER);
		if( gw != NULL ){
			mt_CompGetLGrect(&app, sb->comp, WF_WORKXYWH, &work);
			ApplWrite( _AESapid, WM_REDRAW,  gw->root->handle->handle,
						work.g_x, work.g_y, work.g_w, work.g_h );
		}
	}
}

#else

CMP_STATUSBAR sb_create( struct gui_window * gw )
{
	CMP_STATUSBAR s = malloc( sizeof(struct s_statusbar) );
	s->attached = false;
	sb_set_text( s, (char*)"" );
	return( s );
}

void sb_destroy( CMP_STATUSBAR s )
{
	NSLOG(netsurf, INFO, "%s\n", __FUNCTION__);
	if( s ) {
		free( s );
	}
}

void sb_attach(CMP_STATUSBAR sb, struct gui_window * gw)
{
	sb->aes_win = gemtk_wm_get_handle(gw->root->win);
	sb->attached = true;
}

void sb_set_text(CMP_STATUSBAR sb, const char * text )
{
	assert( sb != NULL );
	strncpy(sb->text, text, STATUSBAR_MAX_SLEN);
	sb->text[STATUSBAR_MAX_SLEN]=0;
	sb->textlen = strlen(sb->text);
	if(sb->attached){
		wind_set_str(sb->aes_win, WF_INFO, sb->text);
	}
}

#endif







netsurf-vince/pdf/frontends/atari/statusbar.h

/*
 * Copyright 2010 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NS_ATARI_STATUSBAR
#define NS_ATARI_STATUSBAR

#define STATUSBAR_HEIGHT 16
#define STATUSBAR_MAX_SLEN 255

struct s_statusbar {
#ifdef WITH_COMPONENT_STATUSBAR
	COMPONENT * comp;
#endif
	char text[STATUSBAR_MAX_SLEN+1];
	size_t textlen;
	bool attached;
	short aes_win;
};

CMP_STATUSBAR sb_create( struct gui_window * gw );
void sb_destroy( CMP_STATUSBAR s );
void sb_set_text( CMP_STATUSBAR sb , const char * text );
void sb_attach(CMP_STATUSBAR sb, struct gui_window * gw);

#endif







netsurf-vince/pdf/frontends/atari/toolbar.c

/*
 * Copyright 2012 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <sys/types.h>
#include <sys/stat.h>
#include <fcntl.h>
#include <limits.h>
#include <unistd.h>
#include <string.h>
#include <stdlib.h>
#include <stdbool.h>
#include <assert.h>
#include <math.h>

#include "utils/log.h"
#include "utils/nsoption.h"
#include "utils/nsurl.h"
#include "utils/utf8.h"
#include "netsurf/browser_window.h"
#include "netsurf/mouse.h"
#include "netsurf/plotters.h"
#include "netsurf/keypress.h"
#include "desktop/browser_history.h"
#include "desktop/hotlist.h"
#include "desktop/textarea.h"

#include "atari/clipboard.h"
#include "atari/gui.h"
#include "atari/search.h"
#include "atari/toolbar.h"
#include "atari/rootwin.h"
#include "atari/clipboard.h"
#include "atari/misc.h"
#include "atari/plot/plot.h"
#include "cflib.h"
#include "atari/res/netsurf.rsh"
#include "atari/encoding.h"


#define TB_BUTTON_WIDTH 32
#define THROBBER_WIDTH 32
#define THROBBER_MIN_INDEX 1
#define THROBBER_MAX_INDEX 12
#define THROBBER_INACTIVE_INDEX 13

enum e_toolbar_button_states {
        button_on = 0,
        button_off = 1
};
#define TOOLBAR_BUTTON_NUM_STATES   2

struct s_toolbar;

struct s_tb_button {
	short rsc_id;
	void (*cb_click)(struct s_toolbar *tb);
	struct hlcache_handle *icon[TOOLBAR_BUTTON_NUM_STATES];
	struct s_toolbar *owner;
	enum e_toolbar_button_states state;
	short index;
	GRECT area;
};


extern char * option_homepage_url;
extern void * h_gem_rsrc;
extern struct gui_window * input_window;
extern long atari_plot_flags;
extern int atari_plot_vdi_handle;
extern EVMULT_OUT aes_event_out;

static OBJECT * aes_toolbar = NULL;
static OBJECT * throbber_form = NULL;
static bool init = false;
static int area_navigation_height = 0;
static int area_search_height = 0;
static int area_full_height = 0;
static float toolbar_url_scale = 1.0;

static plot_font_style_t font_style_url = {
	.family = PLOT_FONT_FAMILY_SANS_SERIF,
	.size = 14*PLOT_STYLE_SCALE,
	.weight = 400,
	.flags = FONTF_NONE,
	.background = 0xffffff,
	.foreground = 0x0
};


/* prototypes & order for button widgets: */

static struct s_tb_button tb_buttons[] = {
	{
		TOOLBAR_BT_BACK,
		toolbar_back_click,
		{0,0},
		0, 0, 0, {0,0,0,0}
	},
	{
		TOOLBAR_BT_HOME,
		toolbar_home_click,
		{0,0},
		0, 0, 0, {0,0,0,0}
	},
	{
		TOOLBAR_BT_FORWARD,
		toolbar_forward_click,
		{0,0},
		0, 0, 0, {0,0,0,0}
	},
	{
		TOOLBAR_BT_STOP,
		toolbar_stop_click,
		{0,0},
		0, 0, 0, {0,0,0,0}
	},
	{
		TOOLBAR_BT_RELOAD,
		toolbar_reload_click,
		{0,0},
		0, 0, 0, {0,0,0,0}
	},
	{ 0, 0, {0,0}, 0, -1, 0, {0,0,0,0}}
};

struct s_toolbar_style {
	int font_height_pt;
};

static struct s_toolbar_style toolbar_styles[] = {
	/* small (18 px height) */
	{9},
	/* medium (default - 26 px height) */
	{14},
	/* large ( 49 px height ) */
	{18},
	/* custom style: */
	{18}
};

static const struct redraw_context toolbar_rdrw_ctx = {
	.interactive = true,
	.background_images = true,
	.plot = &atari_plotters
};

static void tb_txt_request_redraw(void *data, int x, int y, int w, int h );

/**
 *   Find a button for a specific resource ID
 */
static struct s_tb_button *find_button(struct s_toolbar *tb, int rsc_id)
{
	int i = 0;
	while (i < tb->btcnt) {
		if (tb->buttons[i].rsc_id == rsc_id) {
			return(&tb->buttons[i]);
		}
		i++;
	}
	return(NULL);
}

/**
 *   Callback for textarea redraw
 */
static void tb_txt_request_redraw(void *data, int x, int y, int w, int h)
{

	GRECT area;
	struct s_toolbar * tb = (struct s_toolbar *)data;

	if (tb->attached == false) {
		return;
	}

	toolbar_get_grect(tb, TOOLBAR_AREA_URL, &area);
	area.g_x += x;
	area.g_y += y;
	area.g_w = w;
	area.g_h = h;
	/* dbg_grect("tb_txt_request_redraw", &area); */
	window_schedule_redraw_grect(tb->owner, &area);
	return;
}

static void tb_txt_callback(void *data, struct textarea_msg *msg)
{
	switch (msg->type) {

	case TEXTAREA_MSG_DRAG_REPORT:
		break;

	case TEXTAREA_MSG_REDRAW_REQUEST:
		tb_txt_request_redraw(data,
				      msg->data.redraw.x0, msg->data.redraw.y0,
				      msg->data.redraw.x1 - msg->data.redraw.x0,
				      msg->data.redraw.y1 - msg->data.redraw.y0);
		break;

	default:
		break;
	}
}

static struct s_tb_button *button_init(struct s_toolbar *tb, OBJECT * tree, int index,
				       struct s_tb_button * instance)
{
	*instance = tb_buttons[index];
	instance->owner = tb;

	return(instance);
}


static short __CDECL toolbar_url_userdraw(PARMBLK *parmblock)
{
	return(0);
}

void toolbar_init( void )
{
	static USERBLK userblk;

	aes_toolbar = gemtk_obj_get_tree(TOOLBAR);
	throbber_form = gemtk_obj_get_tree(THROBBER);

	userblk.ub_code = toolbar_url_userdraw;
	userblk.ub_parm = (long) aes_toolbar[TOOLBAR_AREA_URL].ob_spec.userblk;
	aes_toolbar[TOOLBAR_AREA_URL].ob_spec.userblk = &userblk;

	aes_toolbar[TOOLBAR_CB_SHOWALL].ob_state &= ~OS_SELECTED;
	aes_toolbar[TOOLBAR_CB_CASESENSE].ob_state &= ~OS_SELECTED;

	/* init default values: */
	gemtk_obj_set_str_safe(aes_toolbar, TOOLBAR_TB_SRCH, (char*)"");

	area_full_height = aes_toolbar->ob_height;
	area_search_height = aes_toolbar[TOOLBAR_AREA_SEARCH].ob_height;
	area_navigation_height = aes_toolbar[TOOLBAR_AREA_NAVIGATION].ob_height;

	init = true;
}


void toolbar_exit(void)
{

}


struct s_toolbar *toolbar_create(struct s_gui_win_root *owner)
{
	int i;
	struct s_toolbar *t;

	NSLOG(netsurf, INFO, "owner %p", owner);

	assert(init == true);

	t = calloc(1, sizeof(struct s_toolbar));

	assert(t);

	/* initialize the toolbar values: */
	t->owner = owner;
	t->style = 1;
	t->search_visible = false;
	t->visible = true;
	t->reflow = true;

	/* dublicate the form template: */
	t->form = gemtk_obj_tree_copy(aes_toolbar);


	/* count buttons and add them as components: */
	i = 0;
	while(tb_buttons[i].rsc_id > 0) {
		i++;
	}
	t->btcnt = i;
	t->buttons = malloc(t->btcnt * sizeof(struct s_tb_button));
	memset(t->buttons, 0, t->btcnt * sizeof(struct s_tb_button));
	for (i=0; i < t->btcnt; i++) {
		button_init(t, aes_toolbar, i, &t->buttons[i]);
	}

	/* create the url widget: */
	font_style_url.size =
		toolbar_styles[t->style].font_height_pt * PLOT_STYLE_SCALE;

	textarea_flags ta_flags = TEXTAREA_INTERNAL_CARET;
	textarea_setup ta_setup;
	ta_setup.width = 300;
	ta_setup.height = t->form[TOOLBAR_AREA_URL].ob_height;
	ta_setup.pad_top = 0;
	ta_setup.pad_right = 4;
	ta_setup.pad_bottom = 0;
	ta_setup.pad_left = 4;
	ta_setup.border_width = 1;
	ta_setup.border_col = 0x000000;
	ta_setup.selected_text = 0xffffff;
	ta_setup.selected_bg = 0x000000;
	ta_setup.text = font_style_url;
	ta_setup.text.foreground = 0x000000;
	ta_setup.text.background = 0xffffff;
	t->url.textarea = textarea_create(ta_flags, &ta_setup,
					  tb_txt_callback, t);

	/* create the throbber widget: */
	t->throbber.index = THROBBER_INACTIVE_INDEX;
	t->throbber.max_index = THROBBER_MAX_INDEX;
	t->throbber.running = false;

	NSLOG(netsurf, INFO,
	      "created toolbar: %p, root: %p, textarea: %p, throbber: %p", t,
	      owner, t->url.textarea, &t->throbber);
	return( t );
}


void toolbar_destroy(struct s_toolbar *tb)
{
	free(tb->buttons);
	free(tb->form);

	textarea_destroy(tb->url.textarea);

	free(tb);
}

static int toolbar_calculate_height(struct s_toolbar *tb)
{
	int r = 0;

	if (tb->visible == false) {
		return(0);
	}

	r += area_navigation_height;

	if (tb->search_visible) {
		r += area_search_height;
	}

	return(r);
}

static void toolbar_reflow(struct s_toolbar *tb)
{
	int i;
	short offx, offy;

	// position toolbar areas:
	tb->form->ob_x = tb->area.g_x;
	tb->form->ob_y = tb->area.g_y;
	tb->form->ob_width = tb->area.g_w;
	tb->form->ob_height = toolbar_calculate_height(tb);

	// expand the "main" areas to the current width:
	tb->form[TOOLBAR_AREA_NAVIGATION].ob_width = tb->area.g_w;
	tb->form[TOOLBAR_AREA_SEARCH].ob_width = tb->area.g_w;

	if (tb->search_visible) {
		tb->form[TOOLBAR_AREA_SEARCH].ob_state &= ~OF_HIDETREE;
	} else {
		tb->form[TOOLBAR_AREA_SEARCH].ob_state |= OF_HIDETREE;

	}

	// align TOOLBAR_AREA_RIGHT IBOX at right edge:
	tb->form[TOOLBAR_AREA_RIGHT].ob_x = tb->area.g_w
		- tb->form[TOOLBAR_AREA_RIGHT].ob_width;

	// center the URL area:
	tb->form[TOOLBAR_AREA_URL].ob_width = tb->area.g_w
		- (tb->form[TOOLBAR_AREA_LEFT].ob_width
		   + tb->form[TOOLBAR_AREA_RIGHT].ob_width);

	// position throbber image above IBOX:
	objc_offset(tb->form, TOOLBAR_THROBBER_AREA, &offx, &offy);
	throbber_form[tb->throbber.index].ob_x = offx;
	throbber_form[tb->throbber.index].ob_y = offy;

	// align the search button:
	tb->form[TOOLBAR_SEARCH_ALIGN_RIGHT].ob_x = tb->area.g_w
		- tb->form[TOOLBAR_SEARCH_ALIGN_RIGHT].ob_width;

	// set button states:
	for (i=0; i < tb->btcnt; i++ ) {
		if (tb->buttons[i].state == button_off) {
			tb->form[tb->buttons[i].rsc_id].ob_state |= OS_DISABLED;
		} else if (tb->buttons[i].state == button_on) {
			tb->form[tb->buttons[i].rsc_id].ob_state &= ~OS_DISABLED;
		}
	}
	tb->reflow = false;
	// TODO: iterate through all other toolbars and set reflow = true
}

void toolbar_redraw(struct s_toolbar *tb, GRECT *clip)
{
	GRECT area, area_ro;

	if (tb->attached == false) {
		return;
	}

	if(tb->reflow == true)
		toolbar_reflow(tb);

	//dbg_grect("toolbar redraw clip", clip);

	/* Redraw the AES objects: */
	objc_draw_grect(tb->form,0,8,clip);
	objc_draw_grect(&throbber_form[tb->throbber.index], 0, 1, clip);

	toolbar_get_grect(tb, TOOLBAR_AREA_URL, &area_ro);
	area = area_ro;

	if (rc_intersect(clip, &area)) {
		float old_scale;

		plot_set_dimensions(&toolbar_rdrw_ctx, area_ro.g_x, area_ro.g_y, area_ro.g_w, area_ro.g_h);
		struct rect r = {
			.x0 = MAX(0,area.g_x - area_ro.g_x),
			.y0 = MAX(0,area.g_y - area_ro.g_y),
			.x1 = MAX(0,area.g_x - area_ro.g_x) + area.g_w,
			.y1 = MAX(0,area.g_y - area_ro.g_y) + area.g_h
		};
		//dbg_rect("tb textarea clip: ", &r);
		// TODO: let this be handled by an userdef object redraw function:
		/* Redraw the url input: */
		old_scale = plot_set_scale(toolbar_url_scale);
		textarea_redraw(tb->url.textarea, 0, 0, 0xffffff, 1.0, &r,
				&toolbar_rdrw_ctx);
		plot_set_scale(old_scale);
	}
}


void
toolbar_update_buttons(struct s_toolbar *tb,
                       struct browser_window *bw,
                       short button)
{
        NSLOG(netsurf, INFO, "tb %p", tb);

	struct s_tb_button * bt;
	bool enable = false;
	GRECT area;

	assert(bw != NULL);

	if (button == TOOLBAR_BT_BACK || button <= 0 ) {
		bt = find_button(tb, TOOLBAR_BT_BACK);
		enable = browser_window_back_available(bw);
		if (enable) {
			bt->state = button_on;
		} else {
			bt->state = button_off;
		}
	}

	if (button == TOOLBAR_BT_HOME || button <= 0 ) {

	}

	if (button == TOOLBAR_BT_FORWARD || button <= 0 ) {
		bt = find_button(tb, TOOLBAR_BT_FORWARD);
		enable = browser_window_forward_available(bw);
		if (enable) {
			bt->state = button_on;
		} else {
			bt->state = button_off;
		}
	}

	if (button == TOOLBAR_BT_RELOAD || button <= 0 ) {
		bt = find_button(tb, TOOLBAR_BT_RELOAD);
		enable = browser_window_reload_available(bw);
		if (enable) {
			bt->state = button_on;
		} else {
			bt->state = button_off;
		}
	}

	if (button == TOOLBAR_BT_STOP || button <= 0) {
		bt = find_button(tb, TOOLBAR_BT_STOP);
		enable = browser_window_stop_available(bw);
		if (enable) {
			bt->state = button_on;
		} else {
			bt->state = button_off;
		}
	}

	if (tb->attached) {
		if (button > 0) {
			toolbar_get_grect(tb, button, &area);
			window_schedule_redraw_grect(tb->owner, &area);
		} else {
			toolbar_get_grect(tb, TOOLBAR_AREA_LEFT, &area);
			window_schedule_redraw_grect(tb->owner, &area);

			toolbar_get_grect(tb, TOOLBAR_AREA_RIGHT, &area);
			window_schedule_redraw_grect(tb->owner, &area);
		}
	}
}

void toolbar_set_width(struct s_toolbar *tb, short w)
{
	GRECT cur;

	toolbar_get_grect(tb, 0, &cur);

	if (w != cur.g_w) {

		tb->area.g_w = w;

		/* reflow now, just for url input calucation: */
		toolbar_reflow(tb);
		/* this will request an textarea redraw: */
		textarea_set_dimensions(tb->url.textarea,
					tb->form[TOOLBAR_AREA_URL].ob_width,
					tb->form[TOOLBAR_AREA_URL].ob_height);
		tb->reflow = true;
	}
}

void toolbar_set_origin(struct s_toolbar *tb, short x, short y)
{
	GRECT cur;

	toolbar_get_grect(tb, 0, &cur);

	if (x != cur.g_x || y != cur.g_y) {
		tb->area.g_x = x;
		tb->area.g_y = y;
		tb->reflow = true;
	}
}

void toolbar_set_dimensions(struct s_toolbar *tb, GRECT *area)
{
	if (area->g_w != tb->area.g_w)  {

		tb->area = *area;

		/* reflow now, just for url input calucation: */
		toolbar_reflow(tb);
		/* this will request an textarea redraw: */
		textarea_set_dimensions(tb->url.textarea,
					tb->form[TOOLBAR_AREA_URL].ob_width,
					tb->form[TOOLBAR_AREA_URL].ob_height-1);
	}
	else {
		tb->area = *area;
	}
	/* reflow for next redraw: */
	/* TODO: that's only required because we do not reset others toolbars reflow
	   state on reflow */
	tb->reflow = true;
}


void toolbar_set_url(struct s_toolbar *tb, const char *text)
{
	NSLOG(netsurf, INFO, "tb %p", tb);

	textarea_set_text(tb->url.textarea, text);

	if (tb->attached && tb->visible) {
		GRECT area;
		toolbar_get_grect(tb, TOOLBAR_AREA_URL, &area);
		window_schedule_redraw_grect(tb->owner, &area);
		struct gui_window * gw = window_get_active_gui_window(tb->owner);
		assert(gw != NULL);
		toolbar_update_buttons(tb, gw->browser->bw , 0);
	}
}

void toolbar_set_throbber_state(struct s_toolbar *tb, bool active)
{
	GRECT throbber_area;

	tb->throbber.running = active;
	if (active) {
		tb->throbber.index = THROBBER_MIN_INDEX;
	} else {
		tb->throbber.index = THROBBER_INACTIVE_INDEX;
	}

	tb->reflow = true;
	toolbar_get_grect(tb, TOOLBAR_THROBBER_AREA, &throbber_area);
	window_schedule_redraw_grect(tb->owner, &throbber_area);
}

void toolbar_set_visible(struct s_toolbar *tb, short area, bool visible)
{
	if (area == 0) {
		if ((visible == false) && (tb->visible == true)) {
			tb->visible = false;
			tb->reflow = true;
		} else if((visible == true) && (tb->visible == false)) {
			tb->visible = false;
			tb->reflow = true;
		}
	} else if (area == TOOLBAR_AREA_SEARCH) {
		tb->search_visible = visible;
		tb->reflow = true;
		OBJECT *frm = toolbar_get_form(tb);
		if(visible == false){
			frm[TOOLBAR_AREA_SEARCH].ob_flags |= OF_HIDETREE;
		} else {
			frm[TOOLBAR_AREA_SEARCH].ob_flags &= ~OF_HIDETREE;
		}
	}
}

void toolbar_set_reflow(struct s_toolbar *tb, bool do_reflow)
{
	tb->reflow = do_reflow;
}

void toolbar_set_attached(struct s_toolbar *tb, bool attached)
{
	tb->attached = attached;

}

void toolbar_throbber_progress(struct s_toolbar *tb)
{
	GRECT throbber_area;

	assert(tb->throbber.running == true);

	if(tb->throbber.running == false)
		return;

	tb->throbber.index++;
	if (tb->throbber.index > THROBBER_MAX_INDEX) {
		tb->throbber.index = THROBBER_MIN_INDEX;
	}

	tb->reflow = true;
	toolbar_get_grect(tb, TOOLBAR_THROBBER_AREA, &throbber_area);
	window_schedule_redraw_grect(tb->owner, &throbber_area);
}

bool toolbar_text_input(struct s_toolbar *tb, char *text)
{
	bool handled = true;

	NSLOG(netsurf, INFO, "tb %p", tb);

	return(handled);
}

bool toolbar_key_input(struct s_toolbar *tb, short nkc)
{

	assert(tb!=NULL);
	bool ret = false;
	struct gui_window *gw = window_get_active_gui_window(tb->owner);

	assert( gw != NULL );

	long ucs4;
	long ik = nkc_to_input_key(nkc, &ucs4);

	if (ik == 0) {
		if ((nkc&0xFF) >= 9) {
			ret = textarea_keypress(tb->url.textarea, ucs4);
		}

	} else if (ik == NS_KEY_CR || ik == NS_KEY_NL) {
		nsurl *url;
		char tmp_url[PATH_MAX];
		if ( textarea_get_text( tb->url.textarea, tmp_url, PATH_MAX) > 0 ) {
			window_set_focus(tb->owner, BROWSER, gw->browser);
			if (nsurl_create((const char*)&tmp_url, &url) != NSERROR_OK) {
				atari_warn_user("NoMemory", 0);
			} else {
				browser_window_navigate(gw->browser->bw, url, NULL,
							BW_NAVIGATE_HISTORY,
							NULL, NULL, NULL);
				nsurl_unref(url);
			}

			ret = true;
		}

	} else if (ik == NS_KEY_COPY_SELECTION) {
		// copy whole text
		char * text;
		int len;
		len = textarea_get_text( tb->url.textarea, NULL, 0 );
		text = malloc( len+1 );
		if (text){
			textarea_get_text( tb->url.textarea, text, len+1 );
			scrap_txt_write(text);
			free( text );
		}

	} else if ( ik == NS_KEY_PASTE) {
		char * clip = scrap_txt_read();
		if ( clip != NULL ){
			int clip_length = strlen( clip );
			if ( clip_length > 0 ) {
				char *utf8;
				nserror res;
				/* Clipboard is in local encoding so
				 * convert to UTF8 */
				res = utf8_from_local_encoding( clip, clip_length, &utf8 );
				if ( res == NSERROR_OK ) {
					toolbar_set_url(tb, utf8);
					free(utf8);
					ret = true;
				}
			}
			free( clip );
		}

	} else if (ik == NS_KEY_ESCAPE) {
		textarea_keypress( tb->url.textarea, NS_KEY_SELECT_ALL );
		textarea_keypress( tb->url.textarea, NS_KEY_DELETE_LEFT );

	} else {
		ret = textarea_keypress( tb->url.textarea, ik );

	}

	return( ret );
}


void toolbar_mouse_input(struct s_toolbar *tb, short obj, short button)
{
	GRECT work;
	short mx, my, mb, kstat;
	struct gui_window * gw;

        NSLOG(netsurf, INFO, "tb %p", tb);


	if (obj==TOOLBAR_AREA_URL) {
		graf_mkstate(&mx, &my, &mb,  &kstat);
		toolbar_get_grect(tb, TOOLBAR_AREA_URL, &work);
		mx -= work.g_x;
		my -= work.g_y;

		/* TODO: reset mouse state of browser window? */
		/* select whole text when newly focused, otherwise set caret to
		   end of text */
		if (!window_url_widget_has_focus(tb->owner)) {
			window_set_focus(tb->owner, URL_WIDGET, (void*)&tb->url);

		} else if (mb & 1) {
			/* url widget has focus and mouse button is still pressed... */

			textarea_mouse_action(tb->url.textarea, BROWSER_MOUSE_DRAG_1,
					      mx, my );
			short prev_x = mx;
			short prev_y = my;
			do {
				if (abs(prev_x-mx) > 5 || abs(prev_y-my) > 5) {
					textarea_mouse_action( tb->url.textarea,
							       BROWSER_MOUSE_HOLDING_1, mx, my );
					prev_x = mx;
					prev_y = my;
					window_schedule_redraw_grect(tb->owner, &work);
					window_process_redraws(tb->owner);
				}
				graf_mkstate( &mx, &my, &mb,  &kstat );
				mx = mx - (work.g_x);
				my = my - (work.g_y);
			} while (mb & 1);

			textarea_mouse_action( tb->url.textarea, BROWSER_MOUSE_HOVER, mx,
					       my);

		} else if (button & 2) {
			// TODO: open a context popup

		} else {
			/* when execution reaches here, mouse input is a click or dclick */
			/* TODO: recognize click + shitoolbar_update_buttonsft key */
			if (aes_event_out.emo_mclicks == 2 ) {
				textarea_mouse_action( tb->url.textarea,
						       BROWSER_MOUSE_DOUBLE_CLICK | BROWSER_MOUSE_CLICK_1, mx,
						       my);
				toolbar_get_grect(tb, TOOLBAR_AREA_URL, &work);
				window_schedule_redraw_grect(tb->owner, &work);
			} else {
				textarea_mouse_action(tb->url.textarea,
						      BROWSER_MOUSE_PRESS_1, mx, my );
			}
		}

	} else if(obj==TOOLBAR_TB_SRCH) {
		window_set_focus(tb->owner, SEARCH_INPUT, NULL);

	} else if (obj==TOOLBAR_BT_SEARCH_FWD) {
		gw = tb->owner->active_gui_window;
		assert(gw->search);
		nsatari_search_perform(gw->search, tb->form, SEARCH_FLAG_FORWARDS);

	} else if (obj==TOOLBAR_BT_SEARCH_BACK) {
		gw = tb->owner->active_gui_window;
		assert(gw->search);
		nsatari_search_perform(gw->search, tb->form, 0);

	} else if (obj==TOOLBAR_BT_CLOSE_SEARCH) {
		tb->form[TOOLBAR_BT_CLOSE_SEARCH].ob_state &= ~OS_SELECTED;
		window_close_search(tb->owner);
	} else {
		struct s_tb_button *bt = find_button(tb, obj);
		if (bt != NULL && bt->state != button_off) {
			bt->cb_click(tb);
			struct gui_window * gw = window_get_active_gui_window(tb->owner);
			toolbar_update_buttons(tb, gw->browser->bw, 0);
		}
	}
}


/**
 * Receive a specific region of the toolbar.
 * @param tb - the toolbar pointer
 * @param which - the area to retrieve:  0 to receive the workarea,
 all other values must be
 an resource ID of the TOOLBAR tree.
 * @param dst - GRECT pointer receiving the area.
 */

void toolbar_get_grect(struct s_toolbar *tb, short which, GRECT *dst)
{
#define LAST_TOOLBAR_AREA TOOLBAR_AREA_SEARCH

	if (tb->reflow == true) {
		toolbar_reflow(tb);
	}

	objc_offset(tb->form, which, &dst->g_x, &dst->g_y);

	dst->g_w = tb->form[which].ob_width;
	dst->g_h = tb->form[which].ob_height;
	//tb->form[which].ob_height;

	//printf("Toolbar get grect (%d): ", which);
	//dbg_grect("", dst);

#undef LAST_TOOLBAR_AREA
}


struct textarea *toolbar_get_textarea(struct s_toolbar *tb,
				      enum toolbar_textarea which)
{
	return(tb->url.textarea);
}

char *toolbar_get_url(struct s_toolbar *tb)
{
	char * c_url = NULL;
	int c_url_len = 0;

	c_url_len = textarea_get_text(tb->url.textarea, NULL, 0);

	if (c_url_len > -1) {
		c_url = malloc(c_url_len+1);
		textarea_get_text(tb->url.textarea, c_url, c_url_len+1);
	}

	return(c_url);
}

nsurl * toolbar_get_nsurl(struct s_toolbar * tb)
{
	nsurl * ns_url = NULL;
	char * c_url;

	c_url = toolbar_get_url(tb);
	if (c_url) {
		nsurl_create(c_url, &ns_url);
	}

	return(ns_url);
}


OBJECT *toolbar_get_form(struct s_toolbar *tb)
{
	return(tb->form);
}


/* public event handler */
void toolbar_back_click(struct s_toolbar *tb)
{
	struct browser_window * bw;
	struct gui_window * gw;

	gw = window_get_active_gui_window(tb->owner);
	assert(gw != NULL);
	bw = gw->browser->bw;
	assert(bw != NULL);

	if( browser_window_back_available(bw) ) {
		browser_window_history_back(bw, false);
	}
}

void toolbar_reload_click(struct s_toolbar *tb)
{
	struct browser_window * bw;
	struct gui_window * gw;

	gw = window_get_active_gui_window(tb->owner);
	assert(gw != NULL);
	bw = gw->browser->bw;
	assert(bw != NULL);

	browser_window_reload(bw, true);
}

void toolbar_forward_click(struct s_toolbar *tb)
{
	struct browser_window * bw;
	struct gui_window * gw;

	gw = window_get_active_gui_window(tb->owner);
	assert(gw != NULL);
	bw = gw->browser->bw;
	assert(bw != NULL);

	if (browser_window_forward_available(bw)) {
		browser_window_history_forward(bw, false);
	}
}

void toolbar_home_click(struct s_toolbar *tb)
{
	struct browser_window * bw;
	struct gui_window * gw;
	nsurl *url;
	char * use_url = NULL;

	gw = window_get_active_gui_window(tb->owner);
	assert(gw != NULL);
	bw = gw->browser->bw;
	assert(bw != NULL);

	use_url = nsoption_charp(homepage_url);
	if (use_url == NULL || strlen(use_url) == 0){
		use_url = (char*)"about:welcome";
	}

	if (nsurl_create(use_url, &url) != NSERROR_OK) {
		atari_warn_user("NoMemory", 0);
	} else {
		browser_window_navigate(bw,
					url,
					NULL,
					BW_NAVIGATE_HISTORY,
					NULL,
					NULL,
					NULL);
		nsurl_unref(url);
	}
}


void toolbar_stop_click(struct s_toolbar *tb)
{
	struct browser_window * bw;
	struct gui_window * gw;

	gw = window_get_active_gui_window(tb->owner);

	assert(gw != NULL);

	bw = gw->browser->bw;

	assert(bw != NULL);

	browser_window_stop(bw);
}

void toolbar_favorite_click(struct s_toolbar *tb)
{
	nsurl * ns_url = NULL;
	char * c_url;
	int c_url_len = 0;

	c_url = toolbar_get_url(tb);
	c_url_len = strlen(c_url);

	nsurl_create(c_url, &ns_url);

	if (hotlist_has_url(ns_url)) {
		char msg[c_url_len+100];
		snprintf(msg, c_url_len+100, "Really delete from favorites: \"%s\"",
			 c_url);
		if (gemtk_msg_box_show(GEMTK_MSG_BOX_CONFIRM, msg)) {
			hotlist_remove_url(ns_url);
		}

	} else {
		hotlist_add_url(ns_url);

	}

	nsurl_unref(ns_url);
	free(c_url);
}

void toolbar_crypto_click(struct s_toolbar *tb)
{

}







netsurf-vince/pdf/frontends/atari/toolbar.h

/*
 * Copyright 2013 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NS_ATARI_TOOLBAR_H
#define NS_ATARI_TOOLBAR_H

#include <stdbool.h>
#include <stdint.h>

struct s_toolbar;
struct nsurl;

enum toolbar_textarea {
	URL_INPUT_TEXT_AREA = 1
};

struct s_url_widget {
	struct textarea *textarea;
	GRECT area;
};

struct s_throbber_widget {
	short index;
	short max_index;
	bool running;
};

struct s_toolbar {
	struct s_gui_win_root *owner;
	struct s_url_widget url;
	struct s_throbber_widget throbber;
	OBJECT *form;
	GRECT area;

	/* size & location of buttons: */
	struct s_tb_button * buttons;
	int btcnt;
	int style;
	bool attached;
	bool reflow;
	bool visible;
	bool search_visible;
};


void toolbar_init(void);
struct s_toolbar *toolbar_create(struct s_gui_win_root *owner);
void toolbar_destroy(struct s_toolbar * tb);
void toolbar_exit( void );
bool toolbar_text_input(struct s_toolbar *tb, char *text);
bool toolbar_key_input(struct s_toolbar *tb, short nkc);
void toolbar_mouse_input(struct s_toolbar *tb, short obj, short mbut);
void toolbar_update_buttons(struct s_toolbar *tb, struct browser_window *bw,
			    short idx);
void toolbar_get_grect(struct s_toolbar *tb, short which, GRECT *g);
OBJECT *toolbar_get_form(struct s_toolbar *tb);
struct textarea *toolbar_get_textarea(struct s_toolbar *tb,
				      enum toolbar_textarea which);
char *toolbar_get_url(struct s_toolbar *tb);
struct nsurl * toolbar_get_nsurl(struct s_toolbar * tb);
void toolbar_set_throbber_state(struct s_toolbar *tb, bool active);
void toolbar_set_attached(struct s_toolbar *tb, bool attached);
void toolbar_set_visible(struct s_toolbar *tb, short area, bool visible);
void toolbar_set_reflow(struct s_toolbar *tb, bool do_reflow);
void toolbar_set_width(struct s_toolbar *tb, short w);
void toolbar_set_origin(struct s_toolbar *tb, short x, short y);
void toolbar_set_dimensions(struct s_toolbar *tb, GRECT *area);
void toolbar_set_url(struct s_toolbar *tb, const char *text);
void toolbar_redraw(struct s_toolbar *tb, GRECT *clip);
void toolbar_throbber_progress(struct s_toolbar *tb);
/* public events handlers: */
void toolbar_back_click(struct s_toolbar *tb);
void toolbar_reload_click(struct s_toolbar *tb);
void toolbar_forward_click(struct s_toolbar *tb);
void toolbar_home_click(struct s_toolbar *tb);
void toolbar_stop_click(struct s_toolbar *tb);
void toolbar_favorite_click(struct s_toolbar *tb);
void toolbar_crypto_click(struct s_toolbar *tb);


#endif







netsurf-vince/pdf/frontends/atari/treeview.c

/*
 * Copyright 2013 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include "assert.h"

#include "utils/log.h"
#include "utils/messages.h"
#include "netsurf/inttypes.h"
#include "netsurf/core_window.h"
#include "netsurf/plotters.h"

#include "atari/gui.h"
#include "atari/plot/plot.h"
#include "atari/misc.h"
#include "atari/gemtk/gemtk.h"
#include "atari/treeview.h"
#include "atari/res/netsurf.rsh"


struct atari_treeview_window {
	struct atari_treeview_window * prev_open;
	struct atari_treeview_window * next_open;
	GUIWIN * window;
	bool disposing;
	bool redraw;
	bool is_open;
	GRECT rdw_area;
	POINT extent;
	POINT click;
	POINT startdrag;
	struct atari_treeview_callbacks *io;
	void * user_data;
};

static struct atari_treeview_window * treeviews_open;

/**
 * Schedule a redraw of the treeview content
 *
 */
static void
atari_treeview_redraw_grect_request(struct core_window *cw, GRECT *area)
{
	struct atari_treeview_window *tv = (struct atari_treeview_window *)cw;
	if (cw != NULL) {
		if( tv->redraw == false ){
			tv->redraw = true;
			tv->rdw_area.g_x = area->g_x;
			tv->rdw_area.g_y = area->g_y;
			tv->rdw_area.g_w = area->g_w;
			tv->rdw_area.g_h = area->g_h;
		} else {
			/* merge the redraw area to the new area.: */
			int newx1 = area->g_x+area->g_w;
			int newy1 = area->g_y+area->g_h;
			int oldx1 = tv->rdw_area.g_x + tv->rdw_area.g_w;
			int oldy1 = tv->rdw_area.g_y + tv->rdw_area.g_h;
			tv->rdw_area.g_x = MIN(tv->rdw_area.g_x, area->g_x);
			tv->rdw_area.g_y = MIN(tv->rdw_area.g_y, area->g_y);

			if ( oldx1 > newx1 ) {
				tv->rdw_area.g_w = oldx1 - tv->rdw_area.g_x;
			} else {
				tv->rdw_area.g_w = newx1 - tv->rdw_area.g_x;
			}

			if ( oldy1 > newy1 ) {
				tv->rdw_area.g_h = oldy1 - tv->rdw_area.g_y;
			} else {
				tv->rdw_area.g_h = newy1 - tv->rdw_area.g_y;
			}
		}
		//dbg_grect("atari_treeview_request_redraw_grect", &tv->rdw_area);
	}
}


#ifdef ATARI_TREEVIEW_DUMP
static void
atari_treeview_dump_info(struct atari_treeview_window *tv, char * title)
{
	printf("Treeview Dump (%s)\n", title);
	printf("=================================\n");
	gemtk_wm_dump_window_info(atari_treeview_get_gemtk_window((struct core_window *)tv));
	GEMTK_DBG_GRECT("Redraw Area: \n", &tv->rdw_area)
		dbg_grect("Redraw Area2:      \n", &tv->rdw_area);
	printf("Extent: x: %d, y: %d\n", tv->extent.x, tv->extent.y);
}
#endif


static bool atari_treeview_is_iconified(struct core_window *cw)
{
	struct atari_treeview_window *tv = (struct atari_treeview_window *)cw;

	return((gemtk_wm_get_state(tv->window)&GEMTK_WM_STATUS_ICONIFIED) != 0);
}


static void atari_treeview_redraw_icon(struct core_window *cw, GRECT *clip)
{
	struct atari_treeview_window *tv = (struct atari_treeview_window *)cw;
	GRECT visible, work;
	OBJECT * tree = gemtk_obj_get_tree(ICONIFY);
	short aesh = gemtk_wm_get_handle(tv->window);

	gemtk_wm_get_grect(tv->window, GEMTK_WM_AREA_WORK, &work);

	tree->ob_x = work.g_x;
	tree->ob_y = work.g_y;
	tree->ob_width = work.g_w;
	tree->ob_height = work.g_h;

	wind_get_grect(aesh, WF_FIRSTXYWH, &visible);
	while (visible.g_h > 0 && visible.g_w > 0) {

		if (rc_intersect(&work, &visible)) {
			objc_draw(tree, 0, 8, visible.g_x, visible.g_y, visible.g_w,
				  visible.g_h);
		} else {
			//dbg_grect("redraw vis area outside", &visible);
		}

		wind_get_grect(aesh, WF_NEXTXYWH, &visible);
	}
}


static void __CDECL
on_redraw_event(struct core_window *cw, EVMULT_OUT *ev_out, short msg[8])
{
	GRECT work, clip;
	struct atari_treeview_window *tv = (struct atari_treeview_window *)cw;

	if (tv == NULL)
		return;

	gemtk_wm_get_grect(tv->window, GEMTK_WM_AREA_CONTENT, &work);
	//dbg_grect("treeview work: ", &work);

	atari_treeview_get_grect(cw, TREEVIEW_AREA_CONTENT, &work);
	//dbg_grect("treeview work: ", &work);
	gemtk_wm_get_scroll_info(tv->window);

	clip = work;

	/* check if the redraw area intersects with the content area: */
	if ( !rc_intersect( (GRECT*)&msg[4], &clip)) {
		return;
	}

	if (atari_treeview_is_iconified(cw) == true) {
		atari_treeview_redraw_icon(cw, &clip);
		return;
	}

	/* make redraw coords relative to content viewport */
	clip.g_x -= work.g_x;
	clip.g_y -= work.g_y;

	/* normalize the redraw coords: */
	if( clip.g_x < 0 ) {
		clip.g_w = work.g_w + clip.g_x;
		clip.g_x = 0;
	}
	if( clip.g_y < 0 ) {
		clip.g_h = work.g_h + clip.g_y;
		clip.g_y = 0;
	}

	/* Merge redraw coords: */
	if( clip.g_h > 0 && clip.g_w > 0 ) {

		GRECT rdrw_area;

		rdrw_area.g_x = clip.g_x;
		rdrw_area.g_y = clip.g_y;
		rdrw_area.g_w = clip.g_w;
		rdrw_area.g_h = clip.g_h;

		//dbg_grect("treeview on_redraw_event ", &rdrw_area);

		atari_treeview_redraw_grect_request(cw, &rdrw_area);
	}
}


static void __CDECL
on_mbutton_event(struct core_window *cw, EVMULT_OUT *ev_out, short msg[8])
{
	struct atari_treeview_window *tv = (struct atari_treeview_window *)cw;
	struct gemtk_wm_scroll_info_s *slid;
	GRECT work;
	short mx, my;
	short cur_rel_x, cur_rel_y, dummy, mbut;

	assert(tv);

	gemtk_wm_get_grect(tv->window, GEMTK_WM_AREA_CONTENT, &work);
	slid = gemtk_wm_get_scroll_info(tv->window);
	mx = ev_out->emo_mouse.p_x;
	my = ev_out->emo_mouse.p_y;

	/* mouse click relative origin: */

	short origin_rel_x = (mx-work.g_x) + (slid->x_pos*slid->x_unit_px);
	short origin_rel_y = (my-work.g_y) + (slid->y_pos*slid->y_unit_px);

	/* Only pass on events in the content area: */
	if ((origin_rel_x >= 0) &&
	    (origin_rel_y >= 0) &&
	    (mx < work.g_x + work.g_w) &&
	    (my < work.g_y + work.g_h))	{
		if (ev_out->emo_mclicks == 2) {
			tv->io->mouse_action(cw,
					     BROWSER_MOUSE_CLICK_1 |
					     BROWSER_MOUSE_DOUBLE_CLICK,
					     origin_rel_x,
					     origin_rel_y);
			return;
		}

		graf_mkstate(&cur_rel_x, &cur_rel_y, &mbut, &dummy);
		/* check for click or hold: */
		if ((mbut & 1) == 0 ) {
			int bms;
			bms = BROWSER_MOUSE_CLICK_1 | BROWSER_MOUSE_PRESS_1;
			if(ev_out->emo_mclicks == 2 ) {
				bms = BROWSER_MOUSE_DOUBLE_CLICK;
			}
			tv->io->mouse_action(cw, bms, origin_rel_x, origin_rel_y);
		} else {
			/* button still pressed */
			short prev_x = origin_rel_x;
			short prev_y = origin_rel_y;

			cur_rel_x = origin_rel_x;
			cur_rel_y = origin_rel_y;

			gem_set_cursor(&gem_cursors.hand);

			tv->startdrag.x = origin_rel_x;
			tv->startdrag.y = origin_rel_y;
			/* First, report mouse press, to trigger entry selection */
			tv->io->mouse_action(cw,
					     BROWSER_MOUSE_CLICK_1 |
					     BROWSER_MOUSE_PRESS_1,
					     cur_rel_x,
					     cur_rel_y);
			atari_treeview_redraw(cw);
			tv->io->mouse_action(cw,
					     BROWSER_MOUSE_DRAG_1 |
					     BROWSER_MOUSE_DRAG_ON,
					     cur_rel_x,
					     cur_rel_y);
			do {
				if (abs(prev_x-cur_rel_x) > 5 ||
				    abs(prev_y-cur_rel_y) > 5) {
					tv->io->mouse_action(cw,
							     BROWSER_MOUSE_HOLDING_1 |
							     BROWSER_MOUSE_DRAG_ON,
							     cur_rel_x,
							     cur_rel_y);
					prev_x = cur_rel_x;
					prev_y = cur_rel_y;
				}

				if (tv->redraw) {
					// TODO: maybe GUI poll would fit better here?
					//		 ... is gui_poll re-entrance save?
					atari_treeview_redraw(cw);
				}

				/* sample mouse button state: */
				graf_mkstate(&cur_rel_x,
					     &cur_rel_y,
					     &mbut,
					     &dummy);
				cur_rel_x = (cur_rel_x-work.g_x) +
					(slid->x_pos*slid->x_unit_px);
				cur_rel_y = (cur_rel_y-work.g_y) +
					(slid->y_pos*slid->y_unit_px);
			} while (mbut & 1);

			/* End drag: */
			tv->io->mouse_action(cw,
					     BROWSER_MOUSE_HOVER,
					     cur_rel_x,
					     cur_rel_y);
			gem_set_cursor(&gem_cursors.arrow);
		}
	}
}


static void __CDECL
on_keybd_event(struct core_window *cw, EVMULT_OUT *ev_out, short msg[8])
{
	long kstate = 0;
	long kcode = 0;
	long ucs4;
	long ik;
	unsigned short nkc = 0;
	unsigned char ascii;
	struct atari_treeview_window *tv = (struct atari_treeview_window *)cw;

	kstate = ev_out->emo_kmeta;
	kcode = ev_out->emo_kreturn;
	nkc= gem_to_norm( (short)kstate, (short)kcode );
	ascii = (nkc & 0xFF);
	ik = nkc_to_input_key(nkc, &ucs4);

	if (ik == 0) {
		if (ascii >= 9) {
			tv->io->keypress(cw, ucs4);
		}
	} else {
		tv->io->keypress(cw, ik);
	}
}


/**
 * GEMTK (netsurf's GEM toolkit) event sink
 *
 */
static short handle_event(GUIWIN *win, EVMULT_OUT *ev_out, short msg[8])
{
	short retval = 0;
	struct atari_treeview_window *tv = (struct atari_treeview_window *)
		gemtk_wm_get_user_data(win);
	struct core_window *cw = (struct core_window *)tv;

	if( (ev_out->emo_events & MU_MESAG) != 0 ) {
		// handle message
		switch (msg[0]) {

		case WM_REDRAW:
			on_redraw_event(cw, ev_out, msg);
			break;

		default:
			break;
		}
	}
	if ((ev_out->emo_events & MU_KEYBD) != 0 ) {
		on_keybd_event(cw, ev_out, msg);
	}
	if ((ev_out->emo_events & MU_BUTTON) != 0 ) {
		NSLOG(netsurf, INFO, "Treeview click at: %d,%d\n",
		      ev_out->emo_mouse.p_x, ev_out->emo_mouse.p_y);
		on_mbutton_event(cw, ev_out, msg);
	}

	if (tv != NULL && tv->io->gemtk_user_func != NULL){
		tv->io->gemtk_user_func(win, ev_out, msg);
	}

	// TODO: evaluate return values of event handler functions and pass them on:
	return(retval);
}


/**
 * callback from core to request an invalidation of a window area.
 *
 * The specified area of the window should now be considered
 *  out of date. If the area is NULL the entire window must be
 *  invalidated.
 *
 * \param[in] cw The core window to invalidate.
 * \param[in] r area to redraw or NULL for the entire window area.
 * \return NSERROR_OK on success or appropriate error code.
 */
static nserror
atari_treeview_invalidate_area(struct core_window *cw,
			       const struct rect *r)
{
	GRECT area;
	struct gemtk_wm_scroll_info_s * slid;
	struct atari_treeview_window * tv = (struct atari_treeview_window *)cw;

	assert(tv);

	if (r != NULL) {
		RECT_TO_GRECT(r, &area);

		slid = gemtk_wm_get_scroll_info(tv->window);

		//dbg_rect("redraw rect request", r);

		// treeview redraw is always full window width:
		area.g_x = 0;
		area.g_w = 8000;
		// but vertical redraw region is clipped:
		area.g_y = r->y0 - (slid->y_pos*slid->y_unit_px);
		area.g_h = r->y1 - r->y0;
	} else {
		atari_treeview_get_grect(cw, TREEVIEW_AREA_CONTENT, &area);
	}
	atari_treeview_redraw_grect_request(cw, &area);

	return NSERROR_OK;
}


/**
 * Update the limits of the window
 *
 * \param cw		the core window object
 * \param width		the width in px, or negative if don't care
 * \param height	the height in px, or negative if don't care
 */
static nserror
atari_treeview_update_size(struct core_window *cw, int width, int height)
{
	GRECT area;
	struct gemtk_wm_scroll_info_s *slid;
	struct atari_treeview_window *tv = (struct atari_treeview_window *)cw;

	if (tv != NULL) {

		if (tv->disposing)
			return NSERROR_INVALID;

		/* Get acces to the gemtk window slider settings: */
		slid = gemtk_wm_get_scroll_info(tv->window);

		/* recalculate and refresh sliders: */
		atari_treeview_get_grect(cw, TREEVIEW_AREA_CONTENT, &area);
		if (width > -1) {
			slid->x_units = (width/slid->x_unit_px);
		} else {
			slid->x_units = 1;
		}

		if (height > -1) {
			slid->y_units = (height/slid->y_unit_px);
		} else {
			slid->y_units = 1;
		}

		tv->extent.x = width;
		tv->extent.y = height;


		/* printf("units content: %d, units viewport: %d\n",
			  (height/slid->y_unit_px),
			  (area.g_h/slid->y_unit_px));
		 */
		gemtk_wm_update_slider(tv->window, GEMTK_WM_VH_SLIDER);
	}

	return NSERROR_OK;
}


/**
 * Scroll the window to make area visible
 *
 * \param cw		the core window object
 * \param r		rectangle to make visible
 */
static nserror
atari_treeview_set_scroll(struct core_window *cw, int x, int y)
{
	/* TODO */
	return NSERROR_OK;
}

static nserror
atari_treeview_get_scroll(const struct core_window *cw, int *x, int *y)
{
	/* TODO */
	return NSERROR_NOT_IMPLEMENTED;
}


/**
 * Get window viewport dimensions
 *
 * \param cw		the core window object
 * \param width		to be set to viewport width in px, if non NULL
 * \param height	to be set to viewport height in px, if non NULL
 */
static nserror
atari_treeview_get_window_dimensions(const struct core_window *cw,
				     int *width,
				     int *height)
{
	if ((cw != NULL) &&
	    (width != NULL || height != NULL)) {
		GRECT work;
		atari_treeview_get_grect(cw, TREEVIEW_AREA_CONTENT, &work);
		*width = work.g_w;
		*height = work.g_h;
	}

	return NSERROR_OK;
}


/**
 * Inform corewindow owner of drag status
 *
 * \param cw		the core window object
 * \param ds		the current drag status
 */
static nserror
atari_treeview_drag_status(struct core_window *cw, core_window_drag_status ds)
{
	return NSERROR_NOT_IMPLEMENTED;
}


/**
 * Declare Core Window Callbacks:
 */
static struct core_window_callback_table cw_t = {
	.invalidate = atari_treeview_invalidate_area,
	.update_size = atari_treeview_update_size,
	.set_scroll = atari_treeview_set_scroll,
	.get_scroll = atari_treeview_get_scroll,
	.get_window_dimensions = atari_treeview_get_window_dimensions,
	.drag_status = atari_treeview_drag_status
};


/* exported interface documented in atari/treeview.h */
struct core_window *
atari_treeview_create(GUIWIN *win, struct atari_treeview_callbacks * callbacks,
		      void * user_data, uint32_t flags)
{

	/* allocate the core_window struct: */
	struct atari_treeview_window * tv;
	struct gemtk_wm_scroll_info_s *slid;

	tv = calloc(1, sizeof(struct atari_treeview_window));
	if (tv == NULL) {
		NSLOG(netsurf, INFO, "calloc failed");
		atari_warn_user(messages_get_errorcode(NSERROR_NOMEM), 0);
		return NULL;
	}

	/* Store the window ref inside the new treeview: */
	tv->window = win;
	tv->io = callbacks;
	tv->user_data = user_data;

	// Setup gemtk event handler function:
	gemtk_wm_set_event_handler(win, handle_event);

	// bind window user data to treeview ref:
	gemtk_wm_set_user_data(win, (void*)tv);

	// Get acces to the gemtk scroll info struct:
	slid = gemtk_wm_get_scroll_info(tv->window);

	// Setup line and column height/width of the window,
	// each scroll takes the configured steps:
	slid->y_unit_px = 16;
	slid->x_unit_px = 16;

	assert(tv->io);
	assert(tv->io->init_phase2);

	/* Now that the window is configured for treeview content, */
	/* call init_phase2 which must create the treeview */
	/* descriptor, and at least setup the the default */
	/* event handlers of the treeview: */
	/* It would be more simple to not pass around the callbacks */
	/* but the treeview constructor requires them for initialization...  */
	nserror err = tv->io->init_phase2((struct core_window *)tv, &cw_t);
	if (err != NSERROR_OK) {
		free(tv);
		tv = NULL;
	}

	return((struct core_window *)tv);
}


/* exported interface documented in atari/treeview.h */
void
atari_treeview_get_grect(struct core_window *cw,
			 enum treeview_area_e mode,
			 GRECT *dest)
{

	struct atari_treeview_window *tv = (struct atari_treeview_window *)cw;

	if (mode == TREEVIEW_AREA_CONTENT) {
		gemtk_wm_get_grect(tv->window, GEMTK_WM_AREA_CONTENT, dest);
	}
	else if (mode == TREEVIEW_AREA_TOOLBAR) {
		gemtk_wm_get_grect(tv->window, GEMTK_WM_AREA_TOOLBAR, dest);
	}
}


/* exported interface documented in atari/treeview.h */
GUIWIN * atari_treeview_get_gemtk_window(struct core_window *cw)
{
	struct atari_treeview_window *tv = (struct atari_treeview_window *)cw;
	return(tv->window);
}


/* exported interface documented in atari/treeview.h */
void atari_treeview_redraw(struct core_window *cw)
{
	struct atari_treeview_window *tv = (struct atari_treeview_window *)cw;
	short pxy[4];

	if (tv != NULL && tv->is_open) {
		if( tv->redraw && ((plot_get_flags() & PLOT_FLAG_OFFSCREEN) == 0) ) {

			short todo[4];
			GRECT work;
			short handle = gemtk_wm_get_handle(tv->window);
			struct gemtk_wm_scroll_info_s *slid;

			gemtk_wm_get_grect(tv->window, GEMTK_WM_AREA_CONTENT, &work);
			slid = gemtk_wm_get_scroll_info(tv->window);

//			// Debug code: this 3 lines help to inspect the redraw
//			// areas...
//			pxy[0] = work.g_x;
//			pxy[1] = work.g_y;
//			pxy[2] = pxy[0] + work.g_w-1;
//			pxy[3] = pxy[1] + work.g_h-1;
//
//			vsf_color(plot_get_vdi_handle(), 0);
//			v_bar(plot_get_vdi_handle(), (short*)&pxy);
//			evnt_timer(500);

			struct redraw_context ctx = {
				.interactive = true,
				.background_images = true,
				.plot = &atari_plotters
			};
			plot_set_dimensions(&ctx,
					    work.g_x,
					    work.g_y,
					    work.g_w,
					    work.g_h);
			if (plot_lock() == false)
				return;

			if( wind_get(handle, WF_FIRSTXYWH,
				     &todo[0], &todo[1], &todo[2], &todo[3] )!=0 ) {
				while (todo[2] && todo[3]) {

					if(!rc_intersect(&work, (GRECT*)&todo)){
						if (wind_get(handle, WF_NEXTXYWH,
							     &todo[0], &todo[1], &todo[2], &todo[3])==0) {
							break;
						}
						continue;
					}
					pxy[0] = todo[0];
					pxy[1] = todo[1];
					pxy[2] = todo[0] + todo[2]-1;
					pxy[3] = todo[1] + todo[3]-1;
					vs_clip(plot_get_vdi_handle(), 1, (short*)&pxy);

					// Debug code: this 3 lines help to inspect the redraw
					// areas...

//					vsf_color(plot_get_vdi_handle(), 3);
//					v_bar(plot_get_vdi_handle(), (short*)&pxy);
//					evnt_timer(500);


					/* convert screen to treeview coords: */
					todo[0] = todo[0] - work.g_x ;//+ slid->x_pos*slid->x_unit_px;
					todo[1] = todo[1] - work.g_y ;//+ slid->y_pos*slid->y_unit_px;
					if( todo[0] < 0 ){
						todo[2] = todo[2] + todo[0];
						todo[0] = 0;
					}
					if( todo[1] < 0 ){
						todo[3] = todo[3] + todo[1];
						todo[1] = 0;
					}

					if (rc_intersect((GRECT *)&tv->rdw_area,(GRECT *)&todo)) {
						struct rect clip;

						clip.x0 = todo[0]+(slid->x_pos*slid->x_unit_px);
						clip.y0 = todo[1]+(slid->y_pos*slid->y_unit_px);
						clip.x1 = clip.x0 + todo[2]+(slid->x_pos*slid->x_unit_px);
						clip.y1 = clip.y0 + todo[3]+(slid->y_pos*slid->y_unit_px);

						tv->io->draw(cw, -(slid->x_pos*slid->x_unit_px),
							     -(slid->y_pos*slid->y_unit_px),
							     &clip, &ctx);
					}
					vs_clip(plot_get_vdi_handle(), 0, (short*)&pxy);
					if (wind_get(handle, WF_NEXTXYWH,
						     &todo[0], &todo[1], &todo[2], &todo[3])==0) {
						break;
					}
				}
			} else {
				plot_unlock();
				return;
			}
			plot_unlock();
			tv->redraw = false;
			tv->rdw_area.g_x = 65000;
			tv->rdw_area.g_y = 65000;
			tv->rdw_area.g_w = -1;
			tv->rdw_area.g_h = -1;
		} else {
			/* just copy stuff from the offscreen buffer */
		}
	}
}


/* exported interface documented in atari/treeview.h */
void atari_treeview_delete(struct core_window * cw)
{
	struct atari_treeview_window *tv = (struct atari_treeview_window*)cw;

	assert(tv);
	assert(tv->io->finish);

	tv->io->finish(cw);

	free(tv);
}


/* exported interface documented in atari/treeview.h */
void atari_treeview_open(struct core_window *cw, GRECT *pos)
{
	struct atari_treeview_window *tv = (struct atari_treeview_window*)cw;
	if (tv->window != NULL && tv->is_open == false) {
		tv->is_open = true;
		wind_open_grect(gemtk_wm_get_handle(tv->window), pos);
		gemtk_wm_link(tv->window);
		if (treeviews_open == NULL) {
			treeviews_open = tv;
			treeviews_open->next_open = NULL;
			treeviews_open->prev_open = NULL;
		} else {
			struct atari_treeview_window * tmp;
			tmp = treeviews_open;
			while(tmp->next_open != NULL){
				tmp = tmp->next_open;
			}
			tmp->next_open = tv;
			tv->prev_open = tmp;
			tv->next_open = NULL;
		}
	}
}


/* exported interface documented in atari/treeview.h */
bool atari_treeview_is_open(struct core_window *cw)
{
	struct atari_treeview_window *tv = (struct atari_treeview_window*)cw;
	return(tv->is_open);
}


/* exported interface documented in atari/treeview.h */
void atari_treeview_set_user_data(struct core_window *cw, void *user_data_ptr)
{
	struct atari_treeview_window *tv = (struct atari_treeview_window*)cw;
	tv->user_data = user_data_ptr;
}


/* exported interface documented in atari/treeview.h */
void * atari_treeview_get_user_data(struct core_window * cw)
{
	struct atari_treeview_window *tv = (struct atari_treeview_window*)cw;
	return(tv->user_data);
}


/* exported interface documented in atari/treeview.h */
void atari_treeview_close(struct core_window *cw)
{
	struct atari_treeview_window *tv = (struct atari_treeview_window*)cw;
	if (tv->window != NULL) {
		tv->is_open = false;
		wind_close(gemtk_wm_get_handle(tv->window));
		gemtk_wm_unlink(tv->window);
		/* unlink the window: */
		if (tv->prev_open != NULL) {
			tv->prev_open->next_open = tv->next_open;
		} else {
			treeviews_open = tv->next_open;
		}
		if (tv->next_open != NULL) {
			tv->next_open->prev_open = tv->prev_open;
		}
	}
}


/* exported interface documented in atari/treeview.h */
void atari_treeview_flush_redraws(void)
{
	struct atari_treeview_window *tmp;

	tmp = treeviews_open;

	while (tmp != NULL) {
		assert(tmp->is_open);
		if (tmp->redraw &&
		    (!atari_treeview_is_iconified((struct core_window *)tmp))) {
			/* Content redraw only for iconified windows
			 *  because otherwise the icon draw function
			 *  would have to deal with plot canvas coords
			 */
			atari_treeview_redraw((struct core_window *)tmp);
		}
		tmp = tmp->next_open;
	}

}







netsurf-vince/pdf/frontends/atari/treeview.h

/*
 * Copyright 2013 Ole Loots <ole@monochrom.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NSATARI_TREEVIEW_H
#define NSATARI_TREEVIEW_H

#include "atari/gui.h"
#include "atari/gemtk/gemtk.h"

struct core_window_callback_table;

/**
 * Default AES Window widgets for a treeview window, can be passed to
 * atari_treeview_create as the flags parameter to have an standardized treeview
 * window.
 */
#define ATARI_TREEVIEW_WIDGETS (CLOSER | MOVER | SIZER| NAME | FULLER |	\
				SMALLER | VSLIDE | HSLIDE | UPARROW | DNARROW |	\
				LFARROW | RTARROW)

enum treeview_area_e {
	TREEVIEW_AREA_WORK = 0,
	TREEVIEW_AREA_TOOLBAR,
	TREEVIEW_AREA_CONTENT
};

struct core_window;
struct atari_treeview_window;

/**
 * The atari treeview implementation wraps the core_window callbacks
 * So that it can process parameters and then it passes the event further
 * To the specific implementation window.
 * These callbacks must be implemented by any atari treeview window.
 */

/** \todo atari add drag_status callback */
typedef nserror (*atari_treeview_init2_callback)(struct core_window *cw, struct core_window_callback_table * default_callbacks);
typedef void (*atari_treeview_finish_callback)(struct core_window *cw);
typedef void (*atari_treeview_keypress_callback)(struct core_window *cw, uint32_t ucs4);
typedef void (*atari_treeview_mouse_action_callback)(struct core_window *cw, browser_mouse_state mouse, int x, int y);
typedef void (*atari_treeview_draw_callback)(struct core_window *cw, int x, int y, struct rect *clip, const struct redraw_context *ctx);

struct atari_treeview_callbacks {
	atari_treeview_init2_callback init_phase2;
	atari_treeview_finish_callback finish;
	atari_treeview_draw_callback draw;
	atari_treeview_keypress_callback keypress;
	atari_treeview_mouse_action_callback mouse_action;
	gemtk_wm_event_handler_f gemtk_user_func;
};

/**
 * Initalize an window to be an treeview window.
 *
 */
struct core_window *atari_treeview_create(GUIWIN *win, struct atari_treeview_callbacks * callbacks, void * user_data, uint32_t flags);

/**
 * Free the Treeview, but not the gemtk window used for the treeview.
 */
void atari_treeview_delete(struct core_window *cw);

/**
 * Open the treeview window.
 */
void atari_treeview_open(struct core_window *cw, GRECT *pos);

/**
 * Returns the window "open" state.
 */
bool atari_treeview_is_open(struct core_window *cw);

/**
 * Closes (hides) the treeview window.
 */
void atari_treeview_close(struct core_window *cw);

/**
 * Get the window manager window handle
 */

GUIWIN * atari_treeview_get_gemtk_window(struct core_window *cw);

/**
 * Get an specific area inside the window.
 */
void atari_treeview_get_grect(struct core_window *cw, enum treeview_area_e mode, GRECT *dest);

/**
 * Process all pending redraw requests for a single treeview
 */
void atari_treeview_redraw(struct core_window *cw);

/**
 * Attach arbitary user data to the treeview.
 */
void atari_treeview_set_user_data(struct core_window *cw, void *user_data_ptr);

/**
 * Return the arbitary user data set by atari_treeview_set_user_data()
 */
void *atari_treeview_get_user_data(struct core_window *cw);

/**
 * Process all redraw request of all open Treeview windows
 */
void atari_treeview_flush_redraws(void);

#endif //NSATARI_TREEVIEW_H
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# ----------------------------------------------------------------------------
# BeOS target setup
# ----------------------------------------------------------------------------

# Beos build tools
BEOS_BERES := beres
BEOS_RC := rc
BEOS_XRES := xres
BEOS_SETVER := setversion
BEOS_MIMESET := mimeset

# Linker flags
LDFLAGS += -L/boot/home/config/lib
LDFLAGS += -L/boot/common/lib
LDFLAGS += -lbe -ltranslation -ltracker -lcolumnlistview -lnetwork
ifeq ($(CC_MAJOR),2)
    LDFLAGS += -lstdc++.r4
else
    LDFLAGS += -lstdc++ -lsupc++
endif
LDFLAGS += -L$(PREFIX)/lib

COMMON_WARNFLAGS += -Wno-multichar

# compiler flags
CFLAGS += -std=c99 -Dnsbeos -D_BSD_SOURCE -D_POSIX_C_SOURCE -Drestrict="" -g
CFLAGS += -I$(PREFIX)/include

CXXFLAGS += -Dnsbeos -D_BSD_SOURCE -D_POSIX_C_SOURCE -Drestrict="" -g
CXXFLAGS += -I$(PREFIX)/include

VERSION_FULL := $(shell sed -n '/_version.*=.*"/{s/.*"\(.*\)".*/\1/;p;}' desktop/version.c))
VERSION_MAJ := $(shell sed -n '/_major/{s/.* = \([0-9]*\).*/\1/;p;}' desktop/version.c)
VERSION_MIN := $(shell sed -n '/_minor/{s/.* = \([0-9]*\).*/\1/;p;}' desktop/version.c)


HARCH := $(shell getarch)
HPARCH := $(shell getarch -p)
ifneq ($(HARCH),$(HPARCH))
PKGSARCH := _$(HARCH)
endif

PKGNAME := netsurf$(PKGSARCH)-$(VERSION_MAJ).$(VERSION_MIN)-1-$(HPARCH).hpkg
HAIKU_TARGET_DIR := netsurf_pkg

# Identity of the packager
PACKAGER := $(shell git config --get user.name) <$(shell git config --get user.email)>

# package manifest file
# TODO: remove requires hardcoding
PKGINFO := \
name	netsurf$(PKGSARCH)\n\
version	$(VERSION_MAJ).$(VERSION_MIN)-1\n\
architecture	$(HPARCH)\n\
summary	"A multi-platform web browser"\n\
description	"Small as a mouse, fast as a cheetah and available for free. NetSurf is a multi-platform web browser for RISC OS, UNIX-like platforms (including Linux), Mac OS X, and more.Whether you want to check your webmail, read the news or post to discussion forums, NetSurf is your lightweight gateway to the world wide web. Actively developed, NetSurf is continually evolving and improving."\n\
vendor	"NetSurf"\n\
packager	"$(PACKAGER)"\n\
copyrights	{\n\t"2003-2018 The NetSurf Browser project"\n}\n\
licenses	{\n\t"GNU GPL v2"\n}\n\
urls	{\n\t"http://www.netsurf-browser.org/"\n}\n\
source-urls	{\n\t"http://download.netsurf-browser.org/netsurf/releases/source/netsurf-$(VERSION_MAJ).$(VERSION_MIN)-src.tar.gz"\n}\n\
provides	{\n\
\tnetsurf$(PKGSARCH) = $(VERSION_MAJ).$(VERSION_MIN)\n\
\tapp:netsurf = $(VERSION_MAJ).$(VERSION_MIN)\n\
}\n\
requires	{\n\
\thaiku_x86>=r1~alpha4_pm_hrev51655-1\n\
\tlib:libcurl_x86>=4.4.0\n\
\tlib:libexpat_x86>=1.6.7\n\
\tlib:libiconv_x86>=2.5.0\n\
\tlib:libpng16_x86>=16.34.0\n\
\tlib:libjpeg_x86>=9.2.0\n\
\tlib:libssl_x86>=1.0.0\n\
\tlib:libutf8proc_x86>=1.3.1\n\
\tlib:libz_x86>=1.2.11\n\
}\n


# ----------------------------------------------------------------------------
# Source file setup
# ----------------------------------------------------------------------------

# sources purely for the BeOS build
S_FRONTEND := about.cpp bitmap.cpp cookies.cpp download.cpp		\
	fetch_rsrc.cpp filetype.cpp font.cpp gui.cpp login.cpp		\
	gui_options.cpp plotters.cpp scaffolding.cpp search.cpp		\
	schedule.cpp throbber.cpp window.cpp

# This is the final source build list
# Note this is deliberately *not* expanded here as common and image
#   are not yet available
SOURCES = $(S_COMMON) $(S_IMAGE) $(S_BROWSER) $(S_FRONTEND)
EXETARGET := NetSurf

# The filter and target for split messages
MESSAGES_FILTER=beos
MESSAGES_TARGET=$(FRONTEND_RESOURCES_DIR)

# ----------------------------------------------------------------------------
# Resources
# ----------------------------------------------------------------------------

RDEF_BEOS := res.rdef
RDEF_BEOS := $(addprefix $(FRONTEND_SOURCE_DIR)/,$(RDEF_BEOS))

RDEF_IMP_BEOS := res_import.rdef
RDEF_IMP_BEOS := $(addprefix $(OBJROOT)/,$(subst /,_,$(RDEF_IMP_BEOS)))

RDEP_BEOS := \
	adblock.css beosdefault.css default.css internal.css quirks.css	\
	netsurf.png favicon.png ca-bundle.txt \
	credits.html licence.html welcome.html SearchEngines

RDEP_BEOS := $(addprefix $(FRONTEND_RESOURCES_DIR)/,$(RDEP_BEOS))	\
	$(wildcard $(FRONTEND_RESOURCES_DIR)/icons/*.png)		\
	$(wildcard $(FRONTEND_RESOURCES_DIR)/??/*)			\
	$(wildcard $(FRONTEND_RESOURCES_DIR)/throbber/throbber*.png)

RSRC_BEOS = $(addprefix $(OBJROOT)/,$(subst /,_,$(patsubst %.rdef,%.rsrc,$(RDEF_BEOS))))
RESOURCES = $(RSRC_BEOS)

$(RDEF_IMP_BEOS): $(RDEP_BEOS)
	$(VQ)echo "     GEN: $@"
	$(Q)n=5000; for f in $^; do echo "resource($$n,\"$${f#$(FRONTEND_RESOURCES_DIR)/}\") #'data' import \"$${f#$(FRONTEND_SOURCE_DIR)/}\";"; n=$$(($$n+1)); done > $@

$(RSRC_BEOS): $(RDEF_BEOS) $(RDEF_IMP_BEOS)
	$(VQ)echo "      RC: $<"
	$(Q)$(BEOS_RC) -I $(FRONTEND_SOURCE_DIR) -o $@ $^


# ----------------------------------------------------------------------------
# Install target
# ----------------------------------------------------------------------------

install-beos:
	$(Q)$(MKDIR) -p $(DESTDIR)$(NETSURF_BEOS_BIN)
	$(Q)$(MKDIR) -p $(DESTDIR)$(NETSURF_BEOS_RESOURCES)
	$(Q)copyattr -d $(EXETARGET) $(DESTDIR)$(NETSURF_BEOS_BIN)NetSurf
	$(Q)cp -vRL $(FRONTEND_RESOURCES_DIR)/adblock.css $(DESTDIR)$(NETSURF_BEOS_RESOURCES)
	$(Q)cp -vRL $(FRONTEND_RESOURCES_DIR)/ca-bundle.txt $(DESTDIR)$(NETSURF_BEOS_RESOURCES)
	$(Q)cp -vRL $(FRONTEND_RESOURCES_DIR)/default.css $(DESTDIR)$(NETSURF_BEOS_RESOURCES)
	$(Q)cp -vRL $(FRONTEND_RESOURCES_DIR)/beosdefault.css $(DESTDIR)$(NETSURF_BEOS_RESOURCES)
	$(Q)cp -vRL $(FRONTEND_RESOURCES_DIR)/license $(DESTDIR)$(NETSURF_BEOS_RESOURCES)
	$(Q)cp -vRL $(FRONTEND_RESOURCES_DIR)/SearchEngines $(DESTDIR)$(NETSURF_BEOS_RESOURCES)

# ----------------------------------------------------------------------------
# Package target
# ----------------------------------------------------------------------------

package-beos: $(PKGNAME)
	$(VQ)echo Creating $(PKGNAME)

$(PKGNAME): $(EXETARGET)
	$(Q)rm -rf $(HAIKU_TARGET_DIR)
	$(Q)rm -rf $(PKGNAME)
	$(Q)$(MKDIR) $(HAIKU_TARGET_DIR)
	$(Q)echo -e '$(PKGINFO)' > $(HAIKU_TARGET_DIR)/.PackageInfo
	$(Q)$(MKDIR) -p $(HAIKU_TARGET_DIR)/apps/netsurf/res
	$(Q)$(MKDIR) -p $(HAIKU_TARGET_DIR)/data/deskbar/menu/Applications
	$(Q)copyattr -d $(EXETARGET) $(HAIKU_TARGET_DIR)/apps/NetSurf
	$(Q)cp -vRL $(FRONTEND_RESOURCES_DIR)/adblock.css $(HAIKU_TARGET_DIR)/apps/netsurf/res
	$(Q)cp -vRL $(FRONTEND_RESOURCES_DIR)/ca-bundle.txt $(HAIKU_TARGET_DIR)/apps/netsurf/res
	$(Q)cp -vRL $(FRONTEND_RESOURCES_DIR)/default.css $(HAIKU_TARGET_DIR)/apps/netsurf/res
	$(Q)cp -vRL $(FRONTEND_RESOURCES_DIR)/beosdefault.css $(HAIKU_TARGET_DIR)/apps/netsurf/res
	$(Q)cp -vRL $(FRONTEND_RESOURCES_DIR)/license $(HAIKU_TARGET_DIR)/apps/netsurf/res
	$(Q)cp -vRL $(FRONTEND_RESOURCES_DIR)/SearchEngines $(HAIKU_TARGET_DIR)/apps/netsurf/res
	$(Q)ln -s ../../../../apps/NetSurf $(HAIKU_TARGET_DIR)/data/deskbar/menu/Applications/
	package create -v -C $(HAIKU_TARGET_DIR) $(PKGNAME)
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# ----------------------------------------------------------------------------
# BeOS-specific options
# ----------------------------------------------------------------------------

# Where to install the netsurf binary
NETSURF_BEOS_BIN := /boot/apps/netsurf/

# TODO:HAIKU -- not sure if ~/.netsurf applies in beos
# Where to search for NetSurf's resources after looking in ~/.netsurf and
# $NETSURFRES.  It must have a trailing /
NETSURF_BEOS_RESOURCES := /boot/apps/netsurf/res/

# Enable NetSurf's use of libsvgtiny for displaying SVGs
# Valid options: YES, NO, AUTO
NETSURF_USE_NSSVG := YES

# Enable NetSurf's use of librosprite for displaying RISC OS Sprites
# Valid options: YES, NO, AUTO
NETSURF_USE_ROSPRITE := AUTO

# Enable NetSurf's use of libharu for PDF export.
# Valid options: YES, NO
NETSURF_USE_HARU_PDF := NO

# Force using glibc internal iconv implementation instead of external libiconv
# Valid options: YES, NO
NETSURF_USE_LIBICONV_PLUG := NO

# Optimisation levels
CFLAGS += -pipe -O2
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/*
 * Copyright 2010, Haiku, Inc. All rights reserved.
 * Distributed under the terms of the MIT License.
 */
#ifndef WINDOW_STACK_H
#define WINDOW_STACK_H


#include <Window.h>


class BWindowStack {
public:
								BWindowStack(BWindow* window);
								~BWindowStack();

			status_t			AddWindow(const BWindow* window);
			status_t			AddWindow(const BMessenger& window);
			status_t			AddWindowAt(const BWindow* window,
									int32 position);
			status_t			AddWindowAt(const BMessenger& window,
									int32 position);

			status_t			RemoveWindow(const BWindow* window);
			status_t			RemoveWindow(const BMessenger& window);
			status_t			RemoveWindowAt(int32 position,
									BMessenger* window = NULL);

			int32				CountWindows();

			status_t			WindowAt(int32 position,
								BMessenger& messenger);
			bool				HasWindow(const BWindow* window);
			bool				HasWindow(const BMessenger& window);

private:
			status_t			_AttachMessenger(const BMessenger& window);
			status_t			_ReadMessenger(BMessenger& window);
			status_t			_StartMessage(int32 what);

			BPrivate::PortLink*	fLink;
};


#endif
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netsurf-vince/pdf/frontends/beos/about.cpp

/*


 * Copyright 2008 François Revol <mmu_man@users.sourceforge.net>


 *


 * This file is part of NetSurf, http://www.netsurf-browser.org/


 *


 * NetSurf is free software; you can redistribute it and/or modify


 * it under the terms of the GNU General Public License as published by


 * the Free Software Foundation; version 2 of the License.


 *


 * NetSurf is distributed in the hope that it will be useful,


 * but WITHOUT ANY WARRANTY; without even the implied warranty of


 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the


 * GNU General Public License for more details.


 *


 * You should have received a copy of the GNU General Public License


 * along with this program.  If not, see <http://www.gnu.org/licenses/>.


 */





#define __STDBOOL_H__   1


#include <stdio.h>


#include <stdlib.h>


#include <string.h>


extern "C" {


#include "desktop/version.h"


#include "utils/log.h"


#include "testament.h"


#include "utils/useragent.h"


#include "curl/curlver.h"


#include "netsurf/clipboard.h"


}


#include "beos/about.h"


#include "beos/scaffolding.h"


#include "beos/window.h"





#include <private/interface/AboutWindow.h>


#include <Application.h>


#include <Invoker.h>


#include <String.h>








/**


 * Creates the about alert


 */


void nsbeos_about(struct gui_window *gui)


{


    BString text;


    text << "Netsurf  : " << user_agent_string() << "\n";


    text << "Version  : " << netsurf_version << "\n";


    text << "Build ID : " << WT_REVID << "\n";


    text << "Date     : " << WT_COMPILEDATE << "\n";


    text << "cURL     : " << LIBCURL_VERSION << "\n";





    BAboutWindow *alert = new BAboutWindow("About NetSurf", "application/x-vnd.NetSurf");


    alert->AddExtraInfo(text);


    alert->Show();


    //TODO: i18n-ize


}







netsurf-vince/pdf/frontends/beos/about.h

/*
 * Copyright 2008 François Revol <mmu_man@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef __BEOS_ABOUT_H__
#define __BEOS_ABOUT_H__

void nsbeos_about(struct gui_window *gui);

#endif /* __BEOS_ABOUT_H__ */
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netsurf-vince/pdf/frontends/beos/bitmap.cpp

/*


 * Copyright 2008 François Revol <mmu_man@users.sourceforge.net>


 *


 * This file is part of NetSurf, http://www.netsurf-browser.org/


 *


 * NetSurf is free software; you can redistribute it and/or modify


 * it under the terms of the GNU General Public License as published by


 * the Free Software Foundation; version 2 of the License.


 *


 * NetSurf is distributed in the hope that it will be useful,


 * but WITHOUT ANY WARRANTY; without even the implied warranty of


 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the


 * GNU General Public License for more details.


 *


 * You should have received a copy of the GNU General Public License


 * along with this program.  If not, see <http://www.gnu.org/licenses/>.


 */





/**


 * \file


 * BeOS implementation of generic bitmaps.


 *


 * This implements the interface given by image/bitmap.h using BBitmap.


 */





#define __STDBOOL_H__   1


#include <assert.h>


#include <sys/param.h>


#include <string.h>


#include <Bitmap.h>


#include <BitmapStream.h>


#include <File.h>


#include <GraphicsDefs.h>


#include <TranslatorFormats.h>


#include <TranslatorRoster.h>


#include <View.h>


#include <stdlib.h>





extern "C" {


#include "utils/log.h"


#include "netsurf/plotters.h"


#include "netsurf/content_type.h"


#include "netsurf/browser_window.h"


#include "netsurf/bitmap.h"


#include "netsurf/content.h"


}





#include "beos/bitmap.h"


#include "beos/gui.h"


#include "beos/scaffolding.h"


#include "beos/plotters.h"








struct bitmap {


        BBitmap *primary;


        BBitmap *shadow; // in NetSurf's ABGR order


        BBitmap *pretile_x;


        BBitmap *pretile_y;


        BBitmap *pretile_xy;


        bool opaque;


};





#define MIN_PRETILE_WIDTH 256


#define MIN_PRETILE_HEIGHT 256





#warning TODO: check rgba order


#warning TODO: add correct locking (not strictly required)








/**


 * Convert to BeOS RGBA32_LITTLE (strictly BGRA) from NetSurf's favoured ABGR format.


 *


 * Copies the converted data elsewhere.  Operation is rotate left 8 bits.


 *


 * \param src       Source 32-bit pixels arranged in ABGR order.


 * \param dst       Output data in BGRA order.


 * \param width     Width of the bitmap


 * \param height    Height of the bitmap


 * \param rowstride Number of bytes to skip after each row (this implementation


 *                  requires this to be a multiple of 4.)


 */


static inline void nsbeos_rgba_to_bgra(void *src,


                                       void *dst,


                                       int width,


                                       int height,


                                       size_t rowstride)


{


        struct abgr { uint8 a, b, g, r; };


        struct rgba { uint8 r, g, b ,a; };


        struct bgra { uint8 b, g, r, a; };


        struct rgba *from = (struct rgba *)src;


        struct bgra *to = (struct bgra *)dst;





        rowstride >>= 2;





        for (int y = 0; y < height; y++) {


                for (int x = 0; x < width; x++) {


                        to[x].b = from[x].b;


                        to[x].g = from[x].g;


                        to[x].r = from[x].r;


                        to[x].a = from[x].a;


                        /*


                          if (from[x].a == 0)


                          *(rgb_color *)&to[x] = B_TRANSPARENT_32_BIT;


                          */


                }


                from += rowstride;


                to += rowstride;


        }


}








/**


 * Create a bitmap.


 *


 * \param  width   width of image in pixels


 * \param  height  width of image in pixels


 * \param  state   a flag word indicating the initial state


 * \return an opaque struct bitmap, or NULL on memory exhaustion


 */


static void *bitmap_create(int width, int height, unsigned int state)


{


        struct bitmap *bmp = (struct bitmap *)malloc(sizeof(struct bitmap));


        if (bmp == NULL)


                return NULL;





        int32 flags = 0;


        if (state & BITMAP_CLEAR_MEMORY)


                flags |= B_BITMAP_CLEAR_TO_WHITE;





        BRect frame(0, 0, width - 1, height - 1);


        //XXX: bytes per row ?


        bmp->primary = new BBitmap(frame, flags, B_RGBA32);


        bmp->shadow = new BBitmap(frame, flags, B_RGBA32);





        bmp->pretile_x = bmp->pretile_y = bmp->pretile_xy = NULL;





        bmp->opaque = (state & BITMAP_OPAQUE) != 0;





        return bmp;


}








/**


 * Sets whether a bitmap should be plotted opaque


 *


 * \param  vbitmap  a bitmap, as returned by bitmap_create()


 * \param  opaque   whether the bitmap should be plotted opaque


 */


static void bitmap_set_opaque(void *vbitmap, bool opaque)


{


        struct bitmap *bitmap = (struct bitmap *)vbitmap;


        assert(bitmap);


        bitmap->opaque = opaque;


}








/**


 * Tests whether a bitmap has an opaque alpha channel


 *


 * \param  vbitmap  a bitmap, as returned by bitmap_create()


 * \return whether  the bitmap is opaque


 */


static bool bitmap_test_opaque(void *vbitmap)


{


        struct bitmap *bitmap = (struct bitmap *)vbitmap;


        assert(bitmap);


        /* todo: test if bitmap is opaque */


        return false;


}








/**


 * Gets whether a bitmap should be plotted opaque


 *


 * \param  vbitmap  a bitmap, as returned by bitmap_create()


 */


static bool bitmap_get_opaque(void *vbitmap)


{


        struct bitmap *bitmap = (struct bitmap *)vbitmap;


        assert(bitmap);


        return bitmap->opaque;


}








/**


 * Return a pointer to the pixel data in a bitmap.


 *


 * \param  vbitmap  a bitmap, as returned by bitmap_create()


 * \return pointer to the pixel buffer


 *


 * The pixel data is packed as BITMAP_FORMAT, possibly with padding at the end


 * of rows. The width of a row in bytes is given by bitmap_get_rowstride().


 */





static unsigned char *bitmap_get_buffer(void *vbitmap)


{


        struct bitmap *bitmap = (struct bitmap *)vbitmap;


        assert(bitmap);


        return (unsigned char *)(bitmap->shadow->Bits());


}








/**


 * Find the width of a pixel row in bytes.


 *


 * \param  vbitmap  a bitmap, as returned by bitmap_create()


 * \return width of a pixel row in the bitmap


 */


static size_t bitmap_get_rowstride(void *vbitmap)


{


        struct bitmap *bitmap = (struct bitmap *)vbitmap;


        assert(bitmap);


        return (bitmap->primary->BytesPerRow());


}








/**


 * Find the bytes per pixels of a bitmap.


 *


 * \param  vbitmap  a bitmap, as returned by bitmap_create()


 * \return bytes per pixels of the bitmap


 */


static size_t bitmap_get_bpp(void *vbitmap)


{


        struct bitmap *bitmap = (struct bitmap *)vbitmap;


        assert(bitmap);


        return 4;


}








/**


 * Free pretiles of a bitmap.


 *


 * \param bitmap The bitmap to free the pretiles of.


 */


static void nsbeos_bitmap_free_pretiles(struct bitmap *bitmap)


{


#define FREE_TILE(XY) if (bitmap->pretile_##XY) delete (bitmap->pretile_##XY); bitmap->pretile_##XY = NULL


        FREE_TILE(x);


        FREE_TILE(y);


        FREE_TILE(xy);


#undef FREE_TILE


}








/**


 * Free a bitmap.


 *


 * \param  vbitmap  a bitmap, as returned by bitmap_create()


 */


static void bitmap_destroy(void *vbitmap)


{


        struct bitmap *bitmap = (struct bitmap *)vbitmap;


        assert(bitmap);


        nsbeos_bitmap_free_pretiles(bitmap);


        delete bitmap->primary;


        delete bitmap->shadow;


        free(bitmap);


}








/**


 * Save a bitmap in the platform's native format.


 *


 * \param  vbitmap  a bitmap, as returned by bitmap_create()


 * \param  path     pathname for file


 * \param  flags    modify the behaviour of the save


 * \return true on success, false on error and error reported


 */


static bool bitmap_save(void *vbitmap, const char *path, unsigned flags)


{


        struct bitmap *bitmap = (struct bitmap *)vbitmap;


        BTranslatorRoster *roster = BTranslatorRoster::Default();


        BBitmapStream stream(bitmap->primary);


        BFile file(path, B_WRITE_ONLY | B_CREATE_FILE);


        uint32 type = B_PNG_FORMAT;





        if (file.InitCheck() < B_OK)


                return false;





        if (roster->Translate(&stream, NULL, NULL, &file, type) < B_OK)


                return false;





        return true;


}








/**


 * The bitmap image has changed, so flush any persistant cache.


 *


 * \param  vbitmap  a bitmap, as returned by bitmap_create()


 */


void bitmap_modified(void *vbitmap)


{


        struct bitmap *bitmap = (struct bitmap *)vbitmap;


        // convert the shadow (ABGR) to into the primary bitmap


        nsbeos_rgba_to_bgra(bitmap->shadow->Bits(), bitmap->primary->Bits(),


                            bitmap->primary->Bounds().Width() + 1,


                            bitmap->primary->Bounds().Height() + 1,


                            bitmap->primary->BytesPerRow());


        nsbeos_bitmap_free_pretiles(bitmap);


}








static int bitmap_get_width(void *vbitmap)


{


        struct bitmap *bitmap = (struct bitmap *)vbitmap;


        return bitmap->primary->Bounds().Width() + 1;


}








static int bitmap_get_height(void *vbitmap)


{


        struct bitmap *bitmap = (struct bitmap *)vbitmap;


        return bitmap->primary->Bounds().Height() + 1;


}








static BBitmap *


nsbeos_bitmap_generate_pretile(BBitmap *primary, int repeat_x, int repeat_y)


{


        int width = primary->Bounds().Width() + 1;


        int height = primary->Bounds().Height() + 1;


        size_t primary_stride = primary->BytesPerRow();


        BRect frame(0, 0, width * repeat_x - 1, height * repeat_y - 1);


        BBitmap *result = new BBitmap(frame, 0, B_RGBA32);





        char *target_buffer = (char *)result->Bits();


        int x,y,row;


        /* This algorithm won't work if the strides are not multiples */


        assert((size_t)(result->BytesPerRow()) ==


               (primary_stride * repeat_x));





        if (repeat_x == 1 && repeat_y == 1) {


                delete result;


                // just return a copy


                return new BBitmap(primary);


        }





        for (y = 0; y < repeat_y; ++y) {


                char *primary_buffer = (char *)primary->Bits();


                for (row = 0; row < height; ++row) {


                        for (x = 0; x < repeat_x; ++x) {


                                memcpy(target_buffer,


                                       primary_buffer, primary_stride);


                                target_buffer += primary_stride;


                        }


                        primary_buffer += primary_stride;


                }


        }


        return result;





}








/**


 * The primary image associated with this bitmap object.


 *


 * \param  bitmap  a bitmap, as returned by bitmap_create()


 */


BBitmap *


nsbeos_bitmap_get_primary(struct bitmap* bitmap)


{


        return bitmap->primary;


}








/**


 * The X-pretiled image associated with this bitmap object.


 *


 * \param  bitmap  a bitmap, as returned by bitmap_create()


 */


BBitmap *


nsbeos_bitmap_get_pretile_x(struct bitmap* bitmap)


{


        if (!bitmap->pretile_x) {


                int width = bitmap->primary->Bounds().Width() + 1;


                int xmult = (MIN_PRETILE_WIDTH + width - 1)/width;


                NSLOG(netsurf, INFO, "Pretiling %p for X*%d", bitmap, xmult);


                bitmap->pretile_x = nsbeos_bitmap_generate_pretile(bitmap->primary, xmult, 1);


        }


        return bitmap->pretile_x;





}








/**


 * The Y-pretiled image associated with this bitmap object.


 *


 * \param  bitmap  a bitmap, as returned by bitmap_create()


 */


BBitmap *


nsbeos_bitmap_get_pretile_y(struct bitmap* bitmap)


{


        if (!bitmap->pretile_y) {


                int height = bitmap->primary->Bounds().Height() + 1;


                int ymult = (MIN_PRETILE_HEIGHT + height - 1)/height;


                NSLOG(netsurf, INFO, "Pretiling %p for Y*%d", bitmap, ymult);


                bitmap->pretile_y = nsbeos_bitmap_generate_pretile(bitmap->primary, 1, ymult);


        }


        return bitmap->pretile_y;


}








/**


 * The XY-pretiled image associated with this bitmap object.


 *


 * \param  bitmap  a bitmap, as returned by bitmap_create()


 */


BBitmap *


nsbeos_bitmap_get_pretile_xy(struct bitmap* bitmap)


{


        if (!bitmap->pretile_xy) {


                int width = bitmap->primary->Bounds().Width() + 1;


                int height = bitmap->primary->Bounds().Height() + 1;


                int xmult = (MIN_PRETILE_WIDTH + width - 1)/width;


                int ymult = (MIN_PRETILE_HEIGHT + height - 1)/height;


                NSLOG(netsurf, INFO, "Pretiling %p for X*%d Y*%d", bitmap,


                      xmult, ymult);


                bitmap->pretile_xy = nsbeos_bitmap_generate_pretile(bitmap->primary, xmult, ymult);


        }


        return bitmap->pretile_xy;


}








/**


 * Create a thumbnail of a page.


 *


 * \param  bitmap   the bitmap to draw to


 * \param  content  content structure to thumbnail


 * \return true on success and bitmap updated else false


 */


static nserror bitmap_render(struct bitmap *bitmap, hlcache_handle *content)


{


        BBitmap *thumbnail;


        BBitmap *small;


        BBitmap *big;


        BView *oldView;


        BView *view;


        BView *thumbView;


        float width;


        float height;


        int big_width;


        int big_height;


        int depth;





        struct redraw_context ctx;


        ctx.interactive = false;


        ctx.background_images = true;


        ctx.plot = &nsbeos_plotters;





        assert(content);


        assert(bitmap);





        thumbnail = nsbeos_bitmap_get_primary(bitmap);


        width = thumbnail->Bounds().Width();


        height = thumbnail->Bounds().Height();


        depth = 32;





        big_width = MIN(content_get_width(content), 1024);


        big_height = (int)(((big_width * height) + (width / 2)) / width);





        BRect contentRect(0, 0, big_width - 1, big_height - 1);


        big = new BBitmap(contentRect, B_BITMAP_ACCEPTS_VIEWS, B_RGB32);





        if (big->InitCheck() < B_OK) {


                delete big;


                return NSERROR_NOMEM;


        }





        small = new BBitmap(thumbnail->Bounds(),


                            B_BITMAP_ACCEPTS_VIEWS, B_RGB32);





        if (small->InitCheck() < B_OK) {


                delete small;


                delete big;


                return NSERROR_NOMEM;


        }





        //XXX: _lock ?


        // backup the current gc


        oldView = nsbeos_current_gc();





        view = new BView(contentRect, "thumbnailer",


                         B_FOLLOW_NONE, B_WILL_DRAW);


        big->AddChild(view);





        thumbView = new BView(small->Bounds(), "thumbnail",


                              B_FOLLOW_NONE, B_WILL_DRAW);


        small->AddChild(thumbView);





        view->LockLooper();





        /* impose our view on the content... */


        nsbeos_current_gc_set(view);





        /* render the content */


        content_scaled_redraw(content, big_width, big_height, &ctx);





        view->Sync();


        view->UnlockLooper();





        // restore the current gc


        nsbeos_current_gc_set(oldView);








        // now scale it down


        //XXX: use Zeta's bilinear scaler ?


        //#ifdef B_ZETA_VERSION


        //  err = ScaleBitmap(*shot, *scaledBmp);


        //#else


        thumbView->LockLooper();


        thumbView->DrawBitmap(big, big->Bounds(), small->Bounds());


        thumbView->Sync();


        thumbView->UnlockLooper();





        small->LockBits();


        thumbnail->LockBits();





        // copy it to the bitmap


        memcpy(thumbnail->Bits(), small->Bits(), thumbnail->BitsLength());





        thumbnail->UnlockBits();


        small->UnlockBits();





        bitmap_modified(bitmap);





        // cleanup


        small->RemoveChild(thumbView);


        delete thumbView;


        delete small;


        big->RemoveChild(view);


        delete view;


        delete big;





        return NSERROR_OK;


}








static struct gui_bitmap_table bitmap_table = {


        /*.create =*/ bitmap_create,


        /*.destroy =*/ bitmap_destroy,


        /*.set_opaque =*/ bitmap_set_opaque,


        /*.get_opaque =*/ bitmap_get_opaque,


        /*.test_opaque =*/ bitmap_test_opaque,


        /*.get_buffer =*/ bitmap_get_buffer,


        /*.get_rowstride =*/ bitmap_get_rowstride,


        /*.get_width =*/ bitmap_get_width,


        /*.get_height =*/ bitmap_get_height,


        /*.get_bpp =*/ bitmap_get_bpp,


        /*.save =*/ bitmap_save,


        /*.modified =*/ bitmap_modified,


        /*.render =*/ bitmap_render,


};





struct gui_bitmap_table *beos_bitmap_table = &bitmap_table;







netsurf-vince/pdf/frontends/beos/bitmap.h

/*
 * Copyright 2008 François Revol <mmu_man@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NS_BEOS_BITMAP_H
#define NS_BEOS_BITMAP_H

#include <Bitmap.h>

extern struct gui_bitmap_table *beos_bitmap_table;

BBitmap *nsbeos_bitmap_get_primary(struct bitmap*);
BBitmap *nsbeos_bitmap_get_pretile_x(struct bitmap*);
BBitmap *nsbeos_bitmap_get_pretile_y(struct bitmap*);
BBitmap *nsbeos_bitmap_get_pretile_xy(struct bitmap*);

void bitmap_modified(void *vbitmap);

#endif /* NS_BEOS_BITMAP_H */
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netsurf-vince/pdf/frontends/beos/cookies.cpp

/*


 * Copyright 2015 Adrián Arroyo Calle <adrian.arroyocalle@gmail.com>


 *


 * This file is part of NetSurf, http://www.netsurf-browser.org/


 *


 * NetSurf is free software; you can redistribute it and/or modify


 * it under the terms of the GNU General Public License as published by


 * the Free Software Foundation; version 2 of the License.


 *


 * NetSurf is distributed in the hope that it will be useful,


 * but WITHOUT ANY WARRANTY; without even the implied warranty of


 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the


 * GNU General Public License for more details.


 *


 * You should have received a copy of the GNU General Public License


 * along with this program.  If not, see <http://www.gnu.org/licenses/>.


 */





#define __STDBOOL_H__   1


#include <stdio.h>


#include <stdlib.h>


#include <string.h>


extern "C" {


#include "utils/log.h"


#include "netsurf/mouse.h"


#include "netsurf/plotters.h"


#include "netsurf/cookie_db.h"


#include "netsurf/keypress.h"


#include "desktop/cookie_manager.h"


}


#include "beos/cookies.h"





#include <Application.h>


#include <InterfaceKit.h>


#include <String.h>


#include <Button.h>


#include <Catalog.h>


#include <private/interface/ColumnListView.h>


#include <private/interface/ColumnTypes.h>


#include <GroupLayoutBuilder.h>


#include <NetworkCookieJar.h>


#include <OutlineListView.h>


#include <ScrollView.h>


#include <StringView.h>





#include <vector>





static std::vector<struct cookie_data*> cookieJar;





class CookieWindow : public BWindow {


public:


                                CookieWindow(BRect frame);


    virtual void                MessageReceived(BMessage* message);


    virtual void                Show();


    virtual bool                QuitRequested();





private:


            void                _BuildDomainList();


            BStringItem*        _AddDomain(BString domain, bool fake);


            void                _ShowCookiesForDomain(BString domain);


            void                _DeleteCookies();





private:


    BOutlineListView*           fDomains;


    BColumnListView*            fCookies;


    BStringView*                fHeaderView;


};





enum {


    COOKIE_IMPORT = 'cimp',


    COOKIE_EXPORT = 'cexp',


    COOKIE_DELETE = 'cdel',


    COOKIE_REFRESH = 'rfsh',





    DOMAIN_SELECTED = 'dmsl'


};








class CookieDateColumn: public BDateColumn


{


public:


    CookieDateColumn(const char* title, float width)


        :


        BDateColumn(title, width, width / 2, width * 2)


    {


    }





    void DrawField(BField* field, BRect rect, BView* parent) {


        BDateField* dateField = (BDateField*)field;


        if (dateField->UnixTime() == -1) {


            DrawString("Session cookie", parent, rect);


        } else {


            BDateColumn::DrawField(field, rect, parent);


        }


    }


};








class CookieRow: public BRow


{


public:


    CookieRow(BColumnListView* list, struct cookie_data& cookie)


        :


        BRow(),


        fCookie(cookie)


    {


        list->AddRow(this);


        SetField(new BStringField(cookie.name), 0);


        SetField(new BStringField(cookie.path), 1);


        time_t expiration = cookie.expires;


        SetField(new BDateField(&expiration), 2);


        SetField(new BStringField(cookie.value), 3);





        BString flags;


        if (cookie.secure)


            flags = "https ";


        if (cookie.http_only)


            flags = "http ";





        SetField(new BStringField(flags.String()), 4);


    }





public:


    struct cookie_data  fCookie;


};








class DomainItem: public BStringItem


{


public:


    DomainItem(BString text, bool empty)


        :


        BStringItem(text),


        fEmpty(empty)


    {


    }





public:


    bool    fEmpty;


};








CookieWindow::CookieWindow(BRect frame)


    :


    BWindow(frame,"Cookie manager", B_TITLED_WINDOW,


        B_NORMAL_WINDOW_FEEL,


        B_AUTO_UPDATE_SIZE_LIMITS | B_ASYNCHRONOUS_CONTROLS)


{


    BGroupLayout* root = new BGroupLayout(B_HORIZONTAL, 0.0);


    SetLayout(root);





    fDomains = new BOutlineListView("domain list");


    root->AddView(new BScrollView("scroll", fDomains, 0, false, true), 1);





    fHeaderView = new BStringView("label","The cookie jar is empty!");


    fCookies = new BColumnListView("cookie list", B_WILL_DRAW, B_FANCY_BORDER,


        false);





    float em = fCookies->StringWidth("M");


    float flagsLength = fCookies->StringWidth("Mhttps hostOnly" B_UTF8_ELLIPSIS);





    fCookies->AddColumn(new BStringColumn("Name",


        20 * em, 10 * em, 50 * em, 0), 0);


    fCookies->AddColumn(new BStringColumn("Path",


        10 * em, 10 * em, 50 * em, 0), 1);


    fCookies->AddColumn(new CookieDateColumn("Expiration",


        fCookies->StringWidth("88/88/8888 88:88:88 AM")), 2);


    fCookies->AddColumn(new BStringColumn("Value",


        20 * em, 10 * em, 50 * em, 0), 3);


    fCookies->AddColumn(new BStringColumn("Flags",


        flagsLength, flagsLength, flagsLength, 0), 4);





    root->AddItem(BGroupLayoutBuilder(B_VERTICAL, B_USE_DEFAULT_SPACING)


        .SetInsets(5, 5, 5, 5)


        .AddGroup(B_HORIZONTAL, B_USE_DEFAULT_SPACING)


            .Add(fHeaderView)


            .AddGlue()


        .End()


        .Add(fCookies)


        .AddGroup(B_HORIZONTAL, B_USE_DEFAULT_SPACING)


            .SetInsets(5, 5, 5, 5)


            .AddGlue()


            .Add(new BButton("delete", "Delete",


                new BMessage(COOKIE_DELETE))), 3);





    fDomains->SetSelectionMessage(new BMessage(DOMAIN_SELECTED));


}








void


CookieWindow::MessageReceived(BMessage* message)


{


    switch(message->what) {


        case DOMAIN_SELECTED:


        {


            int32 index = message->FindInt32("index");


            BStringItem* item = (BStringItem*)fDomains->ItemAt(index);


            if (item != NULL) {


                BString domain = item->Text();


                _ShowCookiesForDomain(domain);


            }


            return;


        }





        case COOKIE_REFRESH:


            _BuildDomainList();


            return;





        case COOKIE_DELETE:


            _DeleteCookies();


            return;


    }


    BWindow::MessageReceived(message);


}








void


CookieWindow::Show()


{


    BWindow::Show();


    if (IsHidden())


        return;





    PostMessage(COOKIE_REFRESH);


}








bool


CookieWindow::QuitRequested()


{


    if (!IsHidden())


        Hide();


    cookieJar.clear();


    return false;


}








void


CookieWindow::_BuildDomainList()


{


    // Empty the domain list (TODO should we do this when hiding instead?)


    for (int i = fDomains->FullListCountItems() - 1; i >= 1; i--) {


        delete fDomains->FullListItemAt(i);


    }


    fDomains->MakeEmpty();





    // BOutlineListView does not handle parent = NULL in many methods, so let's


    // make sure everything always has a parent.


    DomainItem* rootItem = new DomainItem("", true);


    fDomains->AddItem(rootItem);





    // Populate the domain list - TODO USE STL VECTOR








    for(std::vector<struct cookie_data*>::iterator it = cookieJar.begin(); it != cookieJar.end(); ++it) {


        _AddDomain((*it)->domain, false);


    }





    int i = 1;


    while (i < fDomains->FullListCountItems())


    {


        DomainItem* item = (DomainItem*)fDomains->FullListItemAt(i);


        // Detach items from the fake root


        item->SetOutlineLevel(item->OutlineLevel() - 1);


        i++;


    }


    fDomains->RemoveItem(rootItem);


    delete rootItem;





    i = 0;


    int firstNotEmpty = i;


    // Collapse empty items to keep the list short


    while (i < fDomains->FullListCountItems())


    {


        DomainItem* item = (DomainItem*)fDomains->FullListItemAt(i);


        if (item->fEmpty == true) {


            if (fDomains->CountItemsUnder(item, true) == 1) {


                // The item has no cookies, and only a single child. We can


                // remove it and move its child one level up in the tree.





                int count = fDomains->CountItemsUnder(item, false);


                int index = fDomains->FullListIndexOf(item) + 1;


                for (int j = 0; j < count; j++) {


                    BListItem* child = fDomains->FullListItemAt(index + j);


                    child->SetOutlineLevel(child->OutlineLevel() - 1);


                }





                fDomains->RemoveItem(item);


                delete item;





                // The moved child is at the same index the removed item was.


                // We continue the loop without incrementing i to process it.


                continue;


            } else {


                // The item has no cookies, but has multiple children. Mark it


                // as disabled so it is not selectable.


                item->SetEnabled(false);


                if (i == firstNotEmpty)


                    firstNotEmpty++;


            }


        }





        i++;


    }





    fDomains->Select(firstNotEmpty);


}








BStringItem*


CookieWindow::_AddDomain(BString domain, bool fake)


{


    BStringItem* parent = NULL;


    int firstDot = domain.FindFirst('.');


    if (firstDot >= 0) {


        BString parentDomain(domain);


        parentDomain.Remove(0, firstDot + 1);


        parent = _AddDomain(parentDomain, true);


    } else {


        parent = (BStringItem*)fDomains->FullListItemAt(0);


    }





    BListItem* existing;


    int i = 0;


    // check that we aren't already there


    while ((existing = fDomains->ItemUnderAt(parent, true, i++)) != NULL) {


        DomainItem* stringItem = (DomainItem*)existing;


        if (stringItem->Text() == domain) {


            if (fake == false)


                stringItem->fEmpty = false;


            return stringItem;


        }


    }





    // Insert the new item, keeping the list alphabetically sorted


    BStringItem* domainItem = new DomainItem(domain, fake);


    domainItem->SetOutlineLevel(parent->OutlineLevel() + 1);


    BStringItem* sibling = NULL;


    int siblingCount = fDomains->CountItemsUnder(parent, true);


    for (i = 0; i < siblingCount; i++) {


        sibling = (BStringItem*)fDomains->ItemUnderAt(parent, true, i);


        if (strcmp(sibling->Text(), domainItem->Text()) > 0) {


            fDomains->AddItem(domainItem, fDomains->FullListIndexOf(sibling));


            return domainItem;


        }


    }





    if (sibling) {


        // There were siblings, but all smaller than what we try to insert.


        // Insert after the last one (and its subitems)


        fDomains->AddItem(domainItem, fDomains->FullListIndexOf(sibling)


            + fDomains->CountItemsUnder(sibling, false) + 1);


    } else {


        // There were no siblings, insert right after the parent


        fDomains->AddItem(domainItem, fDomains->FullListIndexOf(parent) + 1);


    }





    return domainItem;


}








void


CookieWindow::_ShowCookiesForDomain(BString domain)


{


    BString label;


    label.SetToFormat("Cookies for %s", domain.String());


    fHeaderView->SetText(label);





    // Empty the cookie list


    fCookies->Clear();





    // Populate the domain list





    for(std::vector<struct cookie_data*>::iterator it = cookieJar.begin(); it != cookieJar.end(); ++it) {


        if((*it)->domain == domain) {


            new CookieRow(fCookies,**it);


        }


    }


}





static bool nsbeos_cookie_parser(const struct cookie_data* data)


{


    cookieJar.push_back((struct cookie_data*)data);


    return true;


}





void


CookieWindow::_DeleteCookies()


{


    // TODO shall we handle multiple selection here?


    CookieRow* row = (CookieRow*)fCookies->CurrentSelection();


    if (row == NULL) {


        // TODO see if a domain is selected in the domain list, and delete all


        // cookies for that domain


        return;


    }





    fCookies->RemoveRow(row);





    urldb_delete_cookie(row->fCookie.domain, row->fCookie.path, row->fCookie.name);


    cookieJar.clear();


    urldb_iterate_cookies(&nsbeos_cookie_parser);





    delete row;


}





/**


 * Creates the Cookie Manager


 */


void nsbeos_cookies_init(void)


{


    CookieWindow* cookWin=new CookieWindow(BRect(100,100,700,500));


    cookWin->Show();


    cookWin->Activate();


    urldb_iterate_cookies(&nsbeos_cookie_parser);


}







netsurf-vince/pdf/frontends/beos/cookies.h

/*
 * Copyright 2015 Adrián Arroyo Calle <adrian.arroyocalle@gmail.com>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef __BEOS_COOKIES_H__
#define __BEOS_COOKIES_H__

void nsbeos_cookies_init();

#endif /* __BEOS_ABOUT_H__ */
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netsurf-vince/pdf/frontends/beos/download.cpp

/*


 * Copyright 2012 Adrien Destugues <pulkomandy@pulkomandy.tk>


 *


 * This file is part of NetSurf, http://www.netsurf-browser.org/


 *


 * NetSurf is free software; you can redistribute it and/or modify


 * it under the terms of the GNU General Public License as published by


 * the Free Software Foundation; version 2 of the License.


 *


 * NetSurf is distributed in the hope that it will be useful,


 * but WITHOUT ANY WARRANTY; without even the implied warranty of


 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the


 * GNU General Public License for more details.


 *


 * You should have received a copy of the GNU General Public License


 * along with this program.  If not, see <http://www.gnu.org/licenses/>.


 */





#define __STDBOOL_H__   1


#include <stdbool.h>


#include <sys/types.h>


#include <stdlib.h>





extern "C" {


#include "desktop/download.h"


#include "netsurf/download.h"


#include "utils/utils.h"


#include "utils/string.h"


}


#include "beos/download.h"





#include <File.h>


#include <FilePanel.h>


#include <Locker.h>


#include <Messenger.h>


#include <StatusBar.h>


#include <Window.h>





class NSDownloadWindow: public BWindow


{


    public:


        NSDownloadWindow(download_context* ctx);


        ~NSDownloadWindow();





        void MessageReceived(BMessage* message);





        void Progress(int size);


        void Failure(const char* error);


        void Success();


    private:


        download_context* ctx;


        BStatusBar* bar;


        unsigned long progress;


        bool success;


};








struct gui_download_window {


    download_context* ctx;


    NSDownloadWindow* window;





    BLocker* storageLock;


    BDataIO* storage;


};








NSDownloadWindow::NSDownloadWindow(download_context* ctx)


    : BWindow(BRect(30, 30, 400, 200), "Downloads", B_TITLED_WINDOW,


        B_NOT_RESIZABLE)


    , ctx(ctx)


    , progress(0)


    , success(false)


{


    unsigned long dlsize = download_context_get_total_length(ctx);


    char* buffer = human_friendly_bytesize(dlsize);





    // Create the status bar


    BRect rect = Bounds();


    rect.InsetBy(3, 3);


    bar = new BStatusBar(rect, "progress",


        download_context_get_filename(ctx), buffer);


    bar->SetMaxValue(dlsize);





    // Create the backgroundview (just so that the area around the progress bar


    // is B_PANEL_BACKGROUND_COLOR instead of white)


    BView* back = new BView(Bounds(), "back", B_FOLLOW_ALL_SIDES, B_WILL_DRAW);


    back->SetViewColor(ui_color(B_PANEL_BACKGROUND_COLOR));





    // Add the views to the window


    back->AddChild(bar);


    AddChild(back);





    // Resize the window to leave a margin around the progress bar


    BRect size = bar->Bounds();


    ResizeTo(size.Width() + 6, size.Height() + 6);


    Show();


}








NSDownloadWindow::~NSDownloadWindow()


{


    download_context_abort(ctx);


    download_context_destroy(ctx);


}








void


NSDownloadWindow::MessageReceived(BMessage* message)


{


    switch(message->what)


    {


        case B_SAVE_REQUESTED:


        {


            entry_ref directory;


            const char* name;


            struct gui_download_window* dw;


            BFilePanel* source;





            message->FindRef("directory", &directory);


            message->FindString("name", &name);


            message->FindPointer("dw", (void**)&dw);





            BDirectory dir(&directory);


            BFile* storage = new BFile(&dir, name,


                B_WRITE_ONLY | B_CREATE_FILE | B_ERASE_FILE);


            dw->storageLock->Lock();





            BMallocIO* tempstore = dynamic_cast<BMallocIO*>(dw->storage);





            storage->Write(tempstore->Buffer(), tempstore->BufferLength());


            delete dw->storage;





            if (success)


                delete storage; // File is already finished downloading !


            else


                dw->storage = storage;


            dw->storageLock->Unlock();





            message->FindPointer("source", (void**)&source);


            delete source;          





            break;


        }


        default:


            BWindow::MessageReceived(message);


    }


}








void


NSDownloadWindow::Progress(int size)


{


    progress += size;





    char* buffer = human_friendly_bytesize(progress);


    strcat(buffer, "/");





    bar->LockLooper();


    bar->Update(size, NULL, buffer);


    bar->Invalidate();


    bar->UnlockLooper();


}








void


NSDownloadWindow::Success()


{


    bar->LockLooper();


    bar->SetBarColor(ui_color(B_SUCCESS_COLOR));


    bar->UnlockLooper();





    success = true;


}








void


NSDownloadWindow::Failure(const char* error)


{


    bar->LockLooper();


    bar->Update(0, NULL, error);


    bar->SetBarColor(ui_color(B_FAILURE_COLOR));


    bar->UnlockLooper();


}








static struct gui_download_window *gui_download_window_create(download_context *ctx,


        struct gui_window *parent)


{


    struct gui_download_window *download = (struct gui_download_window*)malloc(sizeof *download);


    if (download == NULL)


        return NULL;





    download->storageLock = new BLocker("storage_lock");


    download->storage = new BMallocIO();


    download->ctx = ctx;





    download->window = new NSDownloadWindow(ctx);





    // Also ask the user where to save the file


    BMessage* msg = new BMessage(B_SAVE_REQUESTED);





    BFilePanel* panel = new BFilePanel(B_SAVE_PANEL,


        new BMessenger(download->window), NULL, 0, false);





    panel->SetSaveText(download_context_get_filename(ctx));





    msg->AddPointer("source", panel);


    msg->AddPointer("dw", download);


    panel->SetMessage(msg);


    


    panel->Show();





    return download;


}








static nserror gui_download_window_data(struct gui_download_window *dw, 


        const char *data, unsigned int size)


{


    dw->window->Progress(size);





    dw->storageLock->Lock();


    dw->storage->Write(data, size);


    dw->storageLock->Unlock();





    return NSERROR_OK;


}








static void gui_download_window_error(struct gui_download_window *dw,


        const char *error_msg)


{


    dw->window->Failure(error_msg);





    delete dw->storageLock;


    delete dw->storage;


}








static void gui_download_window_done(struct gui_download_window *dw)


{


    dw->window->Success();





    dw->storageLock->Lock();





    // Only delete if the storage is already a file. Else, we must wait for the


    // user to select something in the BFilePanel!


    BFile* file = dynamic_cast<BFile*>(dw->storage);


    delete file;


    if (file)


        delete dw->storageLock;


    else


        dw->storageLock->Unlock();


}





static struct gui_download_table download_table = {


    gui_download_window_create,


    gui_download_window_data,


    gui_download_window_error,


    gui_download_window_done,


};





struct gui_download_table *beos_download_table = &download_table;










netsurf-vince/pdf/frontends/beos/download.h

/*
 * Copyright 2012 Adrien Destugues <pulkomandy@pulkomandy.tk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

extern struct gui_download_table *beos_download_table;
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netsurf-vince/pdf/frontends/beos/fetch_rsrc.cpp

/*


 * Copyright 2008 François Revol <mmu_man@users.sourceforge.net>


 * Copyright 2008 Rob Kendrick <rjek@netsurf-browser.org>


 *


 * This file is part of NetSurf.


 *


 * NetSurf is free software; you can redistribute it and/or modify


 * it under the terms of the GNU General Public License as published by


 * the Free Software Foundation; version 2 of the License.


 *


 * NetSurf is distributed in the hope that it will be useful,


 * but WITHOUT ANY WARRANTY; without even the implied warranty of


 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the


 * GNU General Public License for more details.


 *


 * You should have received a copy of the GNU General Public License


 * along with this program.  If not, see <http://www.gnu.org/licenses/>.


 */





/* rsrc: URL handling. */





#define __STDBOOL_H__   1


#include <stdlib.h>


#include <assert.h>


#include <errno.h>


#include <stdbool.h>


#include <string.h>


#include <strings.h>


#include <time.h>


#include <sys/select.h>


#include <sys/stat.h>


#include <sys/utsname.h>


#include <image.h>


#include <Resources.h>


#include <String.h>


#include <libwapcaplet/libwapcaplet.h>





extern "C" {


#include "utils/config.h"


#include "utils/nsoption.h"


#include "utils/log.h"


#include "utils/messages.h"


#include "utils/utils.h"


#include "utils/ring.h"


#include "content/fetch.h"


#include "content/fetchers.h"


}





#include "beos/fetch_rsrc.h"


#include "beos/filetype.h"


#include "beos/gui.h"








struct fetch_rsrc_context {


    struct fetch *parent_fetch;


    char *name;


    char *url;


    char *mimetype;


    char *data;


    size_t datalen;





    bool aborted;


    bool locked;


    


    struct fetch_rsrc_context *r_next, *r_prev;


};





static struct fetch_rsrc_context *ring = NULL;





BResources *gAppResources = NULL;





static bool fetch_rsrc_initialise(lwc_string *scheme)


{


    NSLOG(netsurf, INFO, "fetch_rsrc_initialise called for %s",


          lwc_string_data(scheme));


    return true;


}





static void fetch_rsrc_finalise(lwc_string *scheme)


{


    NSLOG(netsurf, INFO, "fetch_rsrc_finalise called for %s",


          lwc_string_data(scheme));


}





static bool fetch_rsrc_can_fetch(const nsurl *url)


{


    return true;


}





static void *fetch_rsrc_setup(struct fetch *parent_fetch, nsurl *url,


         bool only_2xx, bool downgrade_tls, const char *post_urlenc,


         const struct fetch_multipart_data *post_multipart,


         const char **headers)


{


    struct fetch_rsrc_context *ctx;


    ctx = (struct fetch_rsrc_context *)calloc(1, sizeof(*ctx));


    


    if (ctx == NULL)


        return NULL;


        


    ctx->parent_fetch = parent_fetch;


    /* TODO: keep as nsurl to avoid copy */


    ctx->url = (char *)malloc(nsurl_length(url) + 1);


    


    if (ctx->url == NULL) {


        free(ctx);


        return NULL;


    }


    memcpy(ctx->url, nsurl_access(url), nsurl_length(url) + 1);





    RING_INSERT(ring, ctx);


    


    return ctx;


}





static bool fetch_rsrc_start(void *ctx)


{


    return true;


}





static void fetch_rsrc_free(void *ctx)


{


    struct fetch_rsrc_context *c = (struct fetch_rsrc_context *)ctx;





    free(c->name);


    free(c->url);


    free(c->data);


    free(c->mimetype);


    RING_REMOVE(ring, c);


    free(ctx);


}





static void fetch_rsrc_abort(void *ctx)


{


    struct fetch_rsrc_context *c = (struct fetch_rsrc_context *)ctx;





    /* To avoid the poll loop having to deal with the fetch context


     * disappearing from under it, we simply flag the abort here. 


     * The poll loop itself will perform the appropriate cleanup.


     */


    c->aborted = true;


}





static void fetch_rsrc_send_callback(const fetch_msg *msg, 


        struct fetch_rsrc_context *c)


{


    c->locked = true;


    fetch_send_callback(msg, c->parent_fetch);


    c->locked = false;


}





static bool fetch_rsrc_process(struct fetch_rsrc_context *c)


{


    fetch_msg msg;


    char *params;


    //char *at = NULL;


    char *slash;


    //char *comma = NULL;


    //char *unescaped;


    uint32 type = 'data'; // default for embeded files


    int32 id = 0;


    


    /* format of a rsrc: URL is:


     *   rsrc://[TYPE][@NUM]/name[,mime]


     */


    


    NSLOG(netsurf, INFO, "*** Processing %s", c->url);


    


    if (strlen(c->url) < 7) {


        /* 7 is the minimum possible length (rsrc://) */


        msg.type = FETCH_ERROR;


        msg.data.error = "Malformed rsrc: URL";


        fetch_rsrc_send_callback(&msg, c);


        return false;


    }


    


    /* skip the rsrc: part */


    params = c->url + sizeof("rsrc://") - 1;


    


    /* find the slash */


    if ( (slash = strchr(params, '/')) == NULL) {


        msg.type = FETCH_ERROR;


        msg.data.error = "Malformed rsrc: URL";


        fetch_rsrc_send_callback(&msg, c);


        return false;


    }





    // doesn't exist in the filesystem but we should hit the internal types.


    c->mimetype = strdup(fetch_filetype(slash));


    c->name = strdup(slash + 1);


    


    if (c->mimetype == NULL) {


        msg.type = FETCH_ERROR;


        msg.data.error =


            "Unable to allocate memory for mimetype in rsrc: URL";


        fetch_rsrc_send_callback(&msg, c);


        return false;


    }





    if (params[0] != '/') {


        uint8 c1, c2, c3, c4;


        if (sscanf(params, "%c%c%c%c", &c1, &c2, &c3, &c4) > 3) {


            type = c1 << 24 | c2 << 16 | c3 << 8 | c4;


            NSLOG(netsurf, INFO, "fetch_rsrc: type:%4.4s\n",


                  (char *)&type);


        }


    }





    NSLOG(netsurf, INFO, "fetch_rsrc: 0x%08lx, %ld, '%s'\n", type, id,


          c->name);





    bool found;


    if (id)


        found = gAppResources->HasResource(type, id);


    else


        found = gAppResources->HasResource(type, c->name);


    if (!found) {


        BString error("Cannot locate resource: ");


        if (id)


            error << id;


        else


            error << c->name;


        msg.type = FETCH_ERROR;


        msg.data.error = error.String();


        fetch_rsrc_send_callback(&msg, c);


        return false;


    }





    size_t len;


    const void *data;


    if (id)


        data = gAppResources->LoadResource(type, id, &len);


    else


        data = gAppResources->LoadResource(type, c->name, &len);





    if (!data) {


        msg.type = FETCH_ERROR;


        msg.data.error = "Cannot load rsrc: URL";


        fetch_rsrc_send_callback(&msg, c);


        return false;


    }





    c->datalen = len;


    c->data = (char *)malloc(c->datalen);


    if (c->data == NULL) {


        msg.type = FETCH_ERROR;


        msg.data.error = "Unable to allocate memory for rsrc: URL";


        fetch_rsrc_send_callback(&msg, c);


        return false;


    }


    memcpy(c->data, data, c->datalen);





    return true;


}





static void fetch_rsrc_poll(lwc_string *scheme)


{


    fetch_msg msg;


    struct fetch_rsrc_context *c, *next;





    if (ring == NULL) return;


    


    /* Iterate over ring, processing each pending fetch */


    c = ring;


    do {


        /* Take a copy of the next pointer as we may destroy


         * the ring item we're currently processing */


        next = c->r_next;





        /* Ignore fetches that have been flagged as locked.


         * This allows safe re-entrant calls to this function.


         * Re-entrancy can occur if, as a result of a callback,


         * the interested party causes fetch_poll() to be called 


         * again.


         */


        if (c->locked == true) {


            continue;


        }





        /* Only process non-aborted fetches */


        if (!c->aborted && fetch_rsrc_process(c) == true) {


            char header[64];





            fetch_set_http_code(c->parent_fetch, 200);


            NSLOG(netsurf, INFO,


                  "setting rsrc: MIME type to %s, length to %zd",


                  c->mimetype,


                  c->datalen);


            /* Any callback can result in the fetch being aborted.


             * Therefore, we _must_ check for this after _every_


             * call to fetch_rsrc_send_callback().


             */


            snprintf(header, sizeof header, "Content-Type: %s",


                    c->mimetype);


            msg.type = FETCH_HEADER;


            msg.data.header_or_data.buf = (const uint8_t *) header;


            msg.data.header_or_data.len = strlen(header);


            fetch_rsrc_send_callback(&msg, c);





            snprintf(header, sizeof header, "Content-Length: %zd",


                    c->datalen);


            msg.type = FETCH_HEADER;


            msg.data.header_or_data.buf = (const uint8_t *) header;


            msg.data.header_or_data.len = strlen(header);


            fetch_rsrc_send_callback(&msg, c);





            if (!c->aborted) {


                msg.type = FETCH_DATA;


                msg.data.header_or_data.buf = (const uint8_t *) c->data;


                msg.data.header_or_data.len = c->datalen;


                fetch_rsrc_send_callback(&msg, c);


            }


            if (!c->aborted) {


                msg.type = FETCH_FINISHED;


                fetch_rsrc_send_callback(&msg, c);


            }


        } else {


            NSLOG(netsurf, INFO, "Processing of %s failed!",


                  c->url);





            /* Ensure that we're unlocked here. If we aren't, 


             * then fetch_rsrc_process() is broken.


             */


            assert(c->locked == false);


        }





        fetch_remove_from_queues(c->parent_fetch);


        fetch_free(c->parent_fetch);





        /* Advance to next ring entry, exiting if we've reached


         * the start of the ring or the ring has become empty


         */


    } while ( (c = next) != ring && ring != NULL);


}





/* BAppFileInfo is supposed to find the app's resources for us,


 * but this won't work if we ever want to be used as a replicant.


 * This trick should work regardless,


 */


static int find_app_resources()


{


    char path[B_PATH_NAME_LENGTH];


    if (nsbeos_find_app_path(path) < B_OK)


        return B_ERROR;


    //fprintf(stderr, "loading resources from '%s'\n", path);





    BFile file(path, B_READ_ONLY);


    if (file.InitCheck() < 0)


        return file.InitCheck();


    gAppResources = new BResources;


    status_t err;


    err = gAppResources->SetTo(&file);


    if (err >= B_OK)


        return B_OK;


    delete gAppResources;


    gAppResources = NULL;


    return err;


}





BResources *get_app_resources()


{


    return gAppResources;


}





void fetch_rsrc_register(void)


{


    lwc_string *scheme;


    int err;


    nserror ret;





    const struct fetcher_operation_table fetcher_ops_rsrc = {


        fetch_rsrc_initialise,


        fetch_rsrc_can_fetch,


        fetch_rsrc_setup,


        fetch_rsrc_start,


        fetch_rsrc_abort,


        fetch_rsrc_free,


        fetch_rsrc_poll,


        NULL,


        fetch_rsrc_finalise


    };





    err = find_app_resources();





    if (err < B_OK) {


        beos_warn_user("Resources", strerror(err));


        return;


    }





    if (lwc_intern_string("rsrc", SLEN("rsrc"), &scheme) != lwc_error_ok) {


        die("Failed to initialise the fetch module "


                "(couldn't intern \"rsrc\").");


    }





    ret = fetcher_add(scheme, &fetcher_ops_rsrc);


        if (ret != NSERROR_OK) {


        die("unable to add rsrc fetcher.");


        }


}





void fetch_rsrc_unregister(void)


{


    delete gAppResources;


    gAppResources = NULL;


}







netsurf-vince/pdf/frontends/beos/fetch_rsrc.h

/*
 * Copyright 2008 François Revol <mmu_man@users.sourceforge.net>
 * Copyright 2008 Rob Kendrick <rjek@netsurf-browser.org>
 *
 * This file is part of NetSurf.
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * rsrc: URL method handler
 */

#ifndef NETSURF_BEOS_FETCH_DATA_H
#define NETSURF_BEOS_FETCH_DATA_H

void fetch_rsrc_register(void);
void fetch_rsrc_unregister(void);

class BResources;
BResources *get_app_resources();

#include "beos/res.h"

#endif
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netsurf-vince/pdf/frontends/beos/filetype.cpp

/*


 * Copyright 2008 François Revol <mmu_man@users.sourceforge.net>


 *


 * This file is part of NetSurf, http://www.netsurf-browser.org/


 *


 * NetSurf is free software; you can redistribute it and/or modify


 * it under the terms of the GNU General Public License as published by


 * the Free Software Foundation; version 2 of the License.


 *


 * NetSurf is distributed in the hope that it will be useful,


 * but WITHOUT ANY WARRANTY; without even the implied warranty of


 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the


 * GNU General Public License for more details.


 *


 * You should have received a copy of the GNU General Public License


 * along with this program.  If not, see <http://www.gnu.org/licenses/>.


 */





#define __STDBOOL_H__   1


#include <stdbool.h>


#include <stdint.h>


#include <stdio.h>


#include <string.h>


#include <stdlib.h>


#include <ctype.h>


#include <sys/types.h>


#include <sys/stat.h>


#include <unistd.h>





#include <Mime.h>


#include <NodeInfo.h>


#include <String.h>





extern "C" {


#include "utils/log.h"


#include "utils/hashtable.h"


#include "utils/utils.h"


}





#include "beos/filetype.h"


#include "beos/gui.h"





static struct {


    const char *type;


    const char *ext1;


    const char *ext2;


} default_types[] = {


    { "text/plain", "txt", NULL },


    { "text/html", "htm", "html" },


    { "text/css", "css", NULL },


    { "image/gif", "gif", NULL },


    { "image/jpeg", "jpg", "jpeg" },


    { "image/png", "png", NULL },


    { "image/jng", "jng", NULL },


    { NULL, NULL, NULL }


};





void beos_fetch_filetype_init(void)


{


    BMimeType m;


    status_t err;


    int i;





    // make sure we have basic mime types in the database


    for (i = 0; default_types[i].type; i++) {


        if (m.SetTo(default_types[i].type) < B_OK)


            continue;


        if (m.IsInstalled())


            continue;


        err = m.Install();


        if (err < B_OK) {


            beos_warn_user("Mime", strerror(err));


            continue;


        }


        // the mime db doesn't know about it yet


        BMessage extensions('exts');


        if (default_types[i].ext1)


            extensions.AddString("extensions", default_types[i].ext1);


        if (default_types[i].ext2)


            extensions.AddString("extensions", default_types[i].ext2);


        err = m.SetFileExtensions(&extensions);


        if (err < B_OK) {


            beos_warn_user("Mime", strerror(err));


        }


    }


}





void beos_fetch_filetype_fin(void)


{


}





const char *fetch_filetype(const char *unix_path)


{


    // struct stat statbuf;


    status_t err;


    int i;


    // NOT THREADSAFE


    static char type[B_MIME_TYPE_LENGTH];





    // override reading the mime type for known types


    // avoids getting CSS files as text/x-source-code


    // even though it's the mime sniffer rules that should be fixed.


    BString ext(unix_path);


    ext.Remove(0, ext.FindLast('.') + 1);


    for (i = 0; default_types[i].type; i++) {


        if (ext == default_types[i].ext1)


            return default_types[i].type;


        if (ext == default_types[i].ext2)


            return default_types[i].type;


    }





    BEntry entry(unix_path, true);


    BNode node(&entry);


    err = node.InitCheck();


    if (err < B_OK)


        return "text/plain";





    if (node.IsDirectory())


        return "application/x-netsurf-directory";





    BNodeInfo info(&node);


    err = info.InitCheck();


    if (err < B_OK)


        return "test/plain";





    err = info.GetType(type);


    if (err < B_OK) {


        // not there yet, sniff and retry


        err = update_mime_info(unix_path, false, true, false);


        if (err < B_OK)


            return "text/plain";


        err = info.GetType(type);


        if (err < B_OK)


            return "text/plain";


    }


    


    return type;


}







netsurf-vince/pdf/frontends/beos/filetype.h

/*
 * Copyright 2008 François Revol <mmu_man@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

void beos_fetch_filetype_init(void);
void beos_fetch_filetype_fin(void);
const char *fetch_filetype(const char *unix_path);







netsurf-vince/pdf/frontends/beos/font.cpp


netsurf-vince/pdf/frontends/beos/font.cpp

/*


 * Copyright 2008 François Revol <mmu_man@users.sourceforge.net>


 *


 * This file is part of NetSurf, http://www.netsurf-browser.org/


 *


 * NetSurf is free software; you can redistribute it and/or modify


 * it under the terms of the GNU General Public License as published by


 * the Free Software Foundation; version 2 of the License.


 *


 * NetSurf is distributed in the hope that it will be useful,


 * but WITHOUT ANY WARRANTY; without even the implied warranty of


 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the


 * GNU General Public License for more details.


 *


 * You should have received a copy of the GNU General Public License


 * along with this program.  If not, see <http://www.gnu.org/licenses/>.


 */





/** \file


 * Font handling (BeOS implementation).


 * TODO: check for correctness, the code is taken from the GTK one.


 * maybe use the current view instead of constructing a new BFont each time ?


 */








#define __STDBOOL_H__   1


#include <stdbool.h>


#include <assert.h>


#include <stdio.h>


#include <Font.h>


#include <String.h>


#include <View.h>





extern "C" {


#include "utils/utils.h"


#include "utils/log.h"


#include "utils/nsoption.h"


#include "utils/nsurl.h"


#include "netsurf/layout.h"


}





#include "beos/gui.h"


#include "beos/font.h"


#include "beos/plotters.h"








/**


 * Convert a font style to a PangoFontDescription.


 *


 * \param font Beos font object.


 * \param fstyle style for this text


 */


void nsbeos_style_to_font(BFont &font, const struct plot_font_style *fstyle)


{


    float size;


    uint16 face = 0;


    const char *family;





    switch (fstyle->family) {


    case PLOT_FONT_FAMILY_SERIF:


        family = nsoption_charp(font_serif);


        break;


    case PLOT_FONT_FAMILY_MONOSPACE:


        family = nsoption_charp(font_mono);


        break;


    case PLOT_FONT_FAMILY_CURSIVE:


        family = nsoption_charp(font_cursive);


        break;


    case PLOT_FONT_FAMILY_FANTASY:


        family = nsoption_charp(font_fantasy);


        break;


    case PLOT_FONT_FAMILY_SANS_SERIF:


    default:


        family = nsoption_charp(font_sans);


        break;


    }





    if ((fstyle->flags & FONTF_ITALIC)) {


        face = B_ITALIC_FACE;


    } else if ((fstyle->flags & FONTF_OBLIQUE)) {


        face = B_ITALIC_FACE;


        // XXX: no OBLIQUE flag ??


        // maybe find "Oblique" style


        // or use SetShear() ?


    }





#ifndef __HAIKU__XXX


    if (fstyle->weight >= 600) {


        face |= B_BOLD_FACE;


    }


#else


    if (fstyle->weight >= 600) {


        if (fstyle->weight >= 800)


            face |= B_HEAVY_FACE;


        else


            face |= B_BOLD_FACE;


    } else if (fstyle->weight <= 300) {


        face |= B_LIGHT_FACE;


    }


#endif


/*


    case CSS_FONT_WEIGHT_100: weight = 100; break;


    case CSS_FONT_WEIGHT_200: weight = 200; break;


    case CSS_FONT_WEIGHT_300: weight = 300; break;


    case CSS_FONT_WEIGHT_400: weight = 400; break;


    case CSS_FONT_WEIGHT_500: weight = 500; break;


    case CSS_FONT_WEIGHT_600: weight = 600; break;


    case CSS_FONT_WEIGHT_700: weight = 700; break;


    case CSS_FONT_WEIGHT_800: weight = 800; break;


    case CSS_FONT_WEIGHT_900: weight = 900; break;


*/





    if (!face)


        face = B_REGULAR_FACE;





//fprintf(stderr, "nsbeos_style_to_font: %d, %d, %d -> '%s' %04x\n", style->font_family, style->font_style, style->font_weight, family, face);





    if (family) {


        font_family beos_family;





        strncpy(beos_family, family, B_FONT_FAMILY_LENGTH);


        // Ensure it's terminated


        beos_family[B_FONT_FAMILY_LENGTH] = '\0';





        font.SetFamilyAndFace(beos_family, face);


    } else {


        //XXX not used


        font = be_plain_font;


        font.SetFace(face);


    }





//fprintf(stderr, "nsbeos_style_to_font: value %f unit %d\n", style->font_size.value.length.value, style->font_size.value.length.unit);


    size = fstyle->size / PLOT_STYLE_SCALE;





//fprintf(stderr, "nsbeos_style_to_font: %f %d\n", size, style->font_size.value.length.unit);





    font.SetSize(size);


}








/**


 * Measure the width of a string.


 *


 * \param  fstyle  style for this text


 * \param  string  UTF-8 string to measure


 * \param  length  length of string


 * \param  width   updated to width of string[0..length)


 * \return  true on success, false on error and error reported


 */


static nserror beos_font_width(const plot_font_style_t *fstyle,


        const char *string, size_t length,


        int *width)


{


    //fprintf(stderr, "%s(, '%s', %d, )\n", __FUNCTION__, string, length);


    BFont font;





    if (length == 0) {


        *width = 0;


        return NSERROR_OK;


    }





    nsbeos_style_to_font(font, fstyle);


    *width = (int)font.StringWidth(string, length);





    return NSERROR_OK;


}








static int utf8_char_len(const char *c)


{


    uint8 *p = (uint8 *)c;


    uint8 m = 0xE0;


    uint8 v = 0xC0;


    int i;





    if (!*p)


        return 0;


    if ((*p & 0x80) == 0)


        return 1;


    if ((*p & 0xC0) == 0x80)


        return 1; // actually one of the remaining bytes...


    for (i = 2; i < 5; i++) {


        if ((*p & m) == v)


            return i;


        v = (v >> 1) | 0x80;


        m = (m >> 1) | 0x80;


    }


    return i;


}








/**


 * Find the position in a string where an x coordinate falls.


 *


 * \param  fstyle   style for this text


 * \param  string   UTF-8 string to measure


 * \param  length   length of string


 * \param  x        x coordinate to search for


 * \param  char_offset  updated to offset in string of actual_x, [0..length]


 * \param  actual_x updated to x coordinate of character closest to x


 * \return  true on success, false on error and error reported


 */


static nserror beos_font_position(const plot_font_style_t *fstyle,


        const char *string, size_t length,


        int x, size_t *char_offset, int *actual_x)


{


    NSLOG(netsurf, DEEPDEBUG, "(, '%s', %d, %d, , )", string, length, x);





    int index;


    BFont font;





    nsbeos_style_to_font(font, fstyle);


    BString str(string);


    int32 len = str.CountChars();


    float escapements[len];


    float esc = 0.0;


    float current = 0.0;


    int i;





    index = 0;


    font.GetEscapements(string, len, escapements);


    // slow but it should work


    for (i = 0; string[index] && i < len; i++) {


        esc += escapements[i];


        current = font.Size() * esc;


        index += utf8_char_len(&string[index]);


        // is current char already too far away?


        if (x < current)


            break;


    }


    *actual_x = (int)current;


    *char_offset = i; //index;





    return NSERROR_OK;


}








/**


 * Find where to split a string to make it fit a width.


 *


 * \param  fstyle       style for this text


 * \param  string       UTF-8 string to measure


 * \param  length       length of string, in bytes


 * \param  x            width available


 * \param  char_offset  updated to offset in string of actual_x, [1..length]


 * \param  actual_x     updated to x coordinate of character closest to x


 * \return  true on success, false on error and error reported


 *


 * On exit, char_offset indicates first character after split point.


 *


 * Note: char_offset of 0 should never be returned.


 *


 *   Returns:


 *     char_offset giving split point closest to x, where actual_x <= x


 *   else


 *     char_offset giving split point closest to x, where actual_x > x


 *


 * Returning char_offset == length means no split possible


 */


static nserror beos_font_split(const plot_font_style_t *fstyle,


        const char *string, size_t length,


        int x, size_t *char_offset, int *actual_x)


{


    NSLOG(netsurf, DEEPDEBUG, "(, '%s', %d, %d, , )", string, length, x);


    int index = 0;


    BFont font;





    nsbeos_style_to_font(font, fstyle);


    BString str(string);


    int32 len = str.CountChars();


    float escapements[len];


    float esc = 0.0;


    float current = 0.0;


    float last_x = 0.0;


    int i;


    int last_space = 0;





    font.GetEscapements(string, len, escapements);


    // very slow but it should work


    for (i = 0; string[index] && i < len; i++) {


        if (string[index] == ' ') {


            last_x = current;


            last_space = index;


        }


        if (x < current && last_space != 0) {


            *actual_x = (int)last_x;


            *char_offset = last_space;


            return NSERROR_OK;;


        }


        esc += escapements[i];


        current = font.Size() * esc;


        index += utf8_char_len(&string[index]);


    }


    *actual_x = MIN(*actual_x, (int)current);


    *char_offset = index;





    return NSERROR_OK;


}








/**


 * Render a string.


 *


 * \param  fstyle  style for this text


 * \param  string  UTF-8 string to measure


 * \param  length  length of string


 * \param  x       x coordinate


 * \param  y       y coordinate


 * \return  true on success, false on error and error reported


 */





bool nsfont_paint(const plot_font_style_t *fstyle,


        const char *string, size_t length,


        int x, int y)


{


    //fprintf(stderr, "%s(, '%s', %d, %d, %d, )\n", __FUNCTION__, string, length, x, y);


    //CALLED();


    BFont font;


    rgb_color oldbg;


    rgb_color background;


    rgb_color foreground;


    BView *view;


    float size;





    if (length == 0)


        return true;





    nsbeos_style_to_font(font, fstyle);


    background = nsbeos_rgb_colour(fstyle->background);


    foreground = nsbeos_rgb_colour(fstyle->foreground);





    view = nsbeos_current_gc/*_lock*/();


    if (view == NULL) {


        beos_warn_user("No GC", 0);


        return false;


    }





    oldbg = view->LowColor();


    drawing_mode oldmode = view->DrawingMode();


    view->SetLowColor(B_TRANSPARENT_32_BIT);





    //view->SetScale() XXX





//printf("nsfont_paint: Size: %f\n", font.Size());


    size = (float)font.Size();


#warning XXX use scale





    view->SetFont(&font);


    view->SetHighColor(foreground);


    view->SetDrawingMode(B_OP_OVER);





    BString line(string, length);





    BPoint where(x, y + 1);


    view->DrawString(line.String(), where);


    


    view->SetDrawingMode(oldmode);


    if (memcmp(&oldbg, &background, sizeof(rgb_color)))


        view->SetLowColor(oldbg);





    //nsbeos_current_gc_unlock();





    return true;


}








static struct gui_layout_table layout_table = {


  /*.width = */beos_font_width,


  /*.position = */beos_font_position,


  /*.split = */beos_font_split


};





struct gui_layout_table *beos_layout_table = &layout_table;







netsurf-vince/pdf/frontends/beos/font.h

/*
 * Copyright 2008 François Revol <mmu_man@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Beos font layout handling interface.
 */

#ifndef NS_BEOS_FONT_H
#define NS_BEOS_FONT_H

#include "netsurf/plot_style.h"

bool nsfont_paint(const plot_font_style_t *fstyle,
		const char *string, size_t length,
		int x, int y);

void nsbeos_style_to_font(BFont &font, const struct plot_font_style *fstyle);

extern struct gui_layout_table *beos_layout_table;

#endif







netsurf-vince/pdf/frontends/beos/gui.cpp


netsurf-vince/pdf/frontends/beos/gui.cpp

/*


 * Copyright 2015 Adrián Arroyo Calle <adrian.arroyocalle@gmail.com>


 * Copyright 2008 François Revol <mmu_man@users.sourceforge.net>


 * Copyright 2005 James Bursa <bursa@users.sourceforge.net>


 *


 * This file is part of NetSurf, http://www.netsurf-browser.org/


 *


 * NetSurf is free software; you can redistribute it and/or modify


 * it under the terms of the GNU General Public License as published by


 * the Free Software Foundation; version 2 of the License.


 *


 * NetSurf is distributed in the hope that it will be useful,


 * but WITHOUT ANY WARRANTY; without even the implied warranty of


 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the


 * GNU General Public License for more details.


 *


 * You should have received a copy of the GNU General Public License


 * along with this program.  If not, see <http://www.gnu.org/licenses/>.


 */





#define __STDBOOL_H__   1


#include <assert.h>


#include <ctype.h>


#include <stdbool.h>


#include <stdio.h>


#include <stdlib.h>


#include <string.h>


#include <unistd.h>


#include <limits.h>


#include <sys/select.h>


#include <sys/stat.h>


#include <sys/types.h>





#include <Alert.h>


#include <Application.h>


#include <BeBuild.h>


#include <FindDirectory.h>


#include <Mime.h>


#include <Path.h>


#include <PathFinder.h>


#include <Resources.h>


#include <Roster.h>


#include <Screen.h>


#include <String.h>


#ifdef __HAIKU__


#include <LocaleRoster.h>


#endif





extern "C" {





#include "utils/nsoption.h"


#include "utils/filename.h"


#include "utils/log.h"


#include "utils/messages.h"


#include "utils/url.h"


#include "utils/corestrings.h"


#include "utils/utf8.h"


#include "utils/utils.h"


#include "utils/nsurl.h"


#include "netsurf/misc.h"


#include "netsurf/clipboard.h"


#include "netsurf/search.h"


#include "netsurf/fetch.h"


#include "netsurf/netsurf.h"


#include "netsurf/content.h"


#include "netsurf/browser_window.h"


#include "netsurf/cookie_db.h"


#include "netsurf/url_db.h"


#include "content/fetch.h"





}





#include "beos/gui.h"


#include "beos/gui_options.h"


//#include "beos/completion.h"


#include "beos/window.h"


#include "beos/throbber.h"


#include "beos/filetype.h"


#include "beos/download.h"


#include "beos/schedule.h"


#include "beos/fetch_rsrc.h"


#include "beos/scaffolding.h"


#include "beos/bitmap.h"


#include "beos/font.h"





//TODO: use resources


// enable using resources instead of files


#define USE_RESOURCES 1





bool nsbeos_done = false;





bool replicated = false; /**< if we are running as a replicant */





char *options_file_location;


char *glade_file_location;





struct gui_window *search_current_window = 0;





BWindow *wndAbout;


BWindow *wndWarning;


//GladeXML *gladeWindows;


BWindow *wndTooltip;


//beosLabel *labelTooltip;


BFilePanel *wndOpenFile;





static thread_id sBAppThreadID;





static BMessage *gFirstRefsReceived = NULL;





static int sEventPipe[2];





// #pragma mark - class NSBrowserFrameView








/* exported function defined in beos/gui.h */


nserror beos_warn_user(const char *warning, const char *detail)


{


    NSLOG(netsurf, INFO, "warn_user: %s (%s)", warning, detail);


    BAlert *alert;


    BString text(warning);


    if (detail)


        text << ":\n" << detail;





    alert = new BAlert("NetSurf Warning", text.String(), "Debug", "Ok",


                           NULL, B_WIDTH_AS_USUAL, B_WARNING_ALERT);


    if (alert->Go() < 1) {


        debugger("warn_user");


        }


        


        return NSERROR_OK;


}





NSBrowserApplication::NSBrowserApplication()


    : BApplication("application/x-vnd.NetSurf")


{


}








NSBrowserApplication::~NSBrowserApplication()


{


}








void


NSBrowserApplication::MessageReceived(BMessage *message)


{


    switch (message->what) {


        case B_REFS_RECEIVED:


        case B_UI_SETTINGS_CHANGED:


        // messages for top-level


        // we'll just send them to the first window


        case 'back':


        case 'forw':


        case 'stop':


        case 'relo':


        case 'home':


        case 'urlc':


        case 'urle':


        case 'sear':


        case 'menu':


        // NetPositive messages


        case B_NETPOSITIVE_OPEN_URL:


        case B_NETPOSITIVE_BACK:


        case B_NETPOSITIVE_FORWARD:


        case B_NETPOSITIVE_HOME:


        case B_NETPOSITIVE_RELOAD:


        case B_NETPOSITIVE_STOP:


        case B_NETPOSITIVE_DOWN:


        case B_NETPOSITIVE_UP:


            //DetachCurrentMessage();


            //nsbeos_pipe_message(message, this, fGuiWindow);


            break;


        default:


            BApplication::MessageReceived(message);


    }


}








void


NSBrowserApplication::ArgvReceived(int32 argc, char **argv)


{


    NSBrowserWindow *win = nsbeos_find_last_window();


    if (!win) {


        return;


    }


    win->Unlock();


    BMessage *message = DetachCurrentMessage();


    nsbeos_pipe_message_top(message, win, win->Scaffolding());


}








void


NSBrowserApplication::RefsReceived(BMessage *message)


{


    DetachCurrentMessage();


    NSBrowserWindow *win = nsbeos_find_last_window();


    if (!win) {


        gFirstRefsReceived = message;


        return;


    }


    win->Unlock();


    nsbeos_pipe_message_top(message, win, win->Scaffolding());


}








void


NSBrowserApplication::AboutRequested()


{


    nsbeos_pipe_message(new BMessage(B_ABOUT_REQUESTED), NULL, NULL);


}








bool


NSBrowserApplication::QuitRequested()


{


    // let it notice it


    nsbeos_pipe_message(new BMessage(B_QUIT_REQUESTED), NULL, NULL);


    // we'll let the main thread Quit() ourselves when it's done.


    return false;


}








// #pragma mark - implementation











/* realpath fallback on R5 */


#if !defined(__HAIKU__) && !defined(B_BEOS_VERSION_DANO)


extern "C" char *realpath(const char *f, char *buf);


char *realpath(const char *f, char *buf)


{


    BPath path(f, NULL, true);


    if (path.InitCheck() < 0) {


        strncpy(buf, f, MAXPATHLEN);


        return NULL;


    }


    //printf("RP: '%s'\n", path.Path());


    strncpy(buf, path.Path(), MAXPATHLEN);


    return buf;


}


#endif





/* finds the NetSurf binary image ID and path


 * 


 */


image_id nsbeos_find_app_path(char *path)


{


    image_info info;


    int32 cookie = 0;


    while (get_next_image_info(0, &cookie, &info) == B_OK) {


//fprintf(stderr, "%p <> %p, %p\n", (char *)&find_app_resources, (char *)info.text, (char *)info.text + info.text_size);


        if (((char *)&nsbeos_find_app_path >= (char *)info.text)


         && ((char *)&nsbeos_find_app_path < (char *)info.text + info.text_size)) {


//fprintf(stderr, "match\n");


            if (path) {


                memset(path, 0, B_PATH_NAME_LENGTH);


                strncpy(path, info.name, B_PATH_NAME_LENGTH-1);


            }


            return info.id;


        }


    }


    return B_ERROR;


}





/**


 * Locate a shared resource file by searching known places in order.


 *


 * Search order is: ~/config/settings/NetSurf/, ~/.netsurf/, $NETSURFRES/


 * (where NETSURFRES is an environment variable), and finally the path


 * specified by the macro at the top of this file.


 *


 * \param  buf      buffer to write to.  must be at least PATH_MAX chars


 * \param  filename file to look for


 * \param  def      default to return if file not found


 * \return path to resource.


 */


char *find_resource(char *buf, const char *filename, const char *def)


{


    const char *cdir = NULL;


    status_t err;


    BPath path;


    char t[PATH_MAX];





    err = find_directory(B_USER_SETTINGS_DIRECTORY, &path);


    path.Append("NetSurf");


    if (err >= B_OK)


        cdir = path.Path();


    if (cdir != NULL) {


        strcpy(t, cdir);


        strcat(t, "/");


        strcat(t, filename);


        realpath(t, buf);


        if (access(buf, R_OK) == 0)


            return buf;


    }





    cdir = getenv("HOME");


    if (cdir != NULL) {


        strcpy(t, cdir);


        strcat(t, "/.netsurf/");


        strcat(t, filename);


        realpath(t, buf);


        if (access(buf, R_OK) == 0)


            return buf;


    }





    cdir = getenv("NETSURFRES");





    if (cdir != NULL) {


        realpath(cdir, buf);


        strcat(buf, "/");


        strcat(buf, filename);


        if (access(buf, R_OK) == 0)


            return buf;


    }








    BPathFinder f((void*)find_resource);





    BPath p;


    if (f.FindPath(B_FIND_PATH_APPS_DIRECTORY, "netsurf/res", p) == B_OK) {


        strcpy(t, p.Path());


        strcat(t, filename);


        realpath(t, buf);


        if (access(buf, R_OK) == 0)


            return buf;


    }





    if (def[0] == '%') {


        snprintf(t, PATH_MAX, "%s%s", path.Path(), def + 1);


        if (realpath(t, buf) == NULL) {


            strcpy(buf, t);


        }


    } else if (def[0] == '~') {


        snprintf(t, PATH_MAX, "%s%s", getenv("HOME"), def + 1);


        if (realpath(t, buf) == NULL) {


            strcpy(buf, t);


        }


    } else {


        if (realpath(def, buf) == NULL) {


            strcpy(buf, def);


        }


    }





    return buf;


}





/**


 * Check that ~/.netsurf/ exists, and if it doesn't, create it.


 */


static void check_homedir(void)


{


    status_t err;





    BPath path;


    err = find_directory(B_USER_SETTINGS_DIRECTORY, &path, true);





    if (err < B_OK) {


        /* we really can't continue without a home directory. */


        NSLOG(netsurf, INFO,


              "Can't find user settings directory - nowhere to store state!");


        die("NetSurf needs to find the user settings directory in order to run.\n");


    }





    path.Append("NetSurf");


    err = create_directory(path.Path(), 0644); 


    if (err < B_OK) {


        NSLOG(netsurf, INFO, "Unable to create %s", path.Path());


        die("NetSurf could not create its settings directory.\n");


    }


}





static int32 bapp_thread(void *arg)


{


    be_app->Lock();


    be_app->Run();


    return 0;


}





static nsurl *gui_get_resource_url(const char *path)


{


    nsurl *url = NULL;


    BString u("rsrc:///");





    /* default.css -> beosdefault.css */


    if (strcmp(path, "default.css") == 0)


        path = "beosdefault.css";





    /* favicon.ico -> favicon.png */


    if (strcmp(path, "favicon.ico") == 0)


        path = "favicon.png";





    u << path;


    NSLOG(netsurf, INFO, "(%s) -> '%s'\n", path, u.String());


    nsurl_create(u.String(), &url);


    return url;


}











#if !defined(__HAIKU__) && !defined(B_BEOS_VERSION_DANO)


/* more ui_colors, R5 only had a few defined... */


#define B_PANEL_TEXT_COLOR ((color_which)10)


#define B_DOCUMENT_BACKGROUND_COLOR ((color_which)11)


#define B_DOCUMENT_TEXT_COLOR ((color_which)12)


#define B_CONTROL_BACKGROUND_COLOR ((color_which)13)


#define B_CONTROL_TEXT_COLOR ((color_which)14)


#define B_CONTROL_BORDER_COLOR ((color_which)15)


#define B_CONTROL_HIGHLIGHT_COLOR ((color_which)16)


#define B_NAVIGATION_BASE_COLOR ((color_which)4)


#define B_NAVIGATION_PULSE_COLOR ((color_which)17)


#define B_SHINE_COLOR ((color_which)18)


#define B_SHADOW_COLOR ((color_which)19)


#define B_MENU_SELECTED_BORDER_COLOR ((color_which)9)


#define B_TOOL_TIP_BACKGROUND_COLOR ((color_which)20)


#define B_TOOL_TIP_TEXT_COLOR ((color_which)21)


#define B_SUCCESS_COLOR ((color_which)100)


#define B_FAILURE_COLOR ((color_which)101)


#define B_MENU_SELECTED_BACKGROUND_COLOR B_MENU_SELECTION_BACKGROUND_COLOR


#define B_RANDOM_COLOR ((color_which)0x80000000)


#define B_MICHELANGELO_FAVORITE_COLOR ((color_which)0x80000001)


#define B_DSANDLER_FAVORITE_SKY_COLOR ((color_which)0x80000002)


#define B_DSANDLER_FAVORITE_INK_COLOR ((color_which)0x80000003)


#define B_DSANDLER_FAVORITE_SHOES_COLOR ((color_which)0x80000004)


#define B_DAVE_BROWN_FAVORITE_COLOR ((color_which)0x80000005)


#endif


#if defined(B_BEOS_VERSION_DANO)


#define B_TOOL_TIP_BACKGROUND_COLOR B_TOOLTIP_BACKGROUND_COLOR


#define B_TOOL_TIP_TEXT_COLOR B_TOOLTIP_TEXT_COLOR


#define


#endif


#define NOCOL ((color_which)0)





/**


 * set option from pen


 */


static nserror


set_colour_from_ui(struct nsoption_s *opts,


                   color_which ui,


                   enum nsoption_e option,


                   colour def_colour)


{


    if (ui != NOCOL) {


        rgb_color c;


        if (ui == B_DESKTOP_COLOR) {


            BScreen s;


            c = s.DesktopColor();


        } else {


            c = ui_color(ui);


        }





        def_colour = ((((uint32_t)c.blue << 16) & 0xff0000) |


                      ((c.green << 8) & 0x00ff00) |


                      ((c.red) & 0x0000ff));


    }





    opts[option].value.c = def_colour;





    return NSERROR_OK;


}





/**


 * Set option defaults for framebuffer frontend


 *


 * @param defaults The option table to update.


 * @return error status.


 */


static nserror set_defaults(struct nsoption_s *defaults)


{


    /* set system colours for beos ui */


    set_colour_from_ui(defaults, NOCOL, NSOPTION_sys_colour_ActiveBorder, 0x00000000);


    set_colour_from_ui(defaults, B_WINDOW_TAB_COLOR, NSOPTION_sys_colour_ActiveCaption, 0x00dddddd);


    set_colour_from_ui(defaults, B_PANEL_BACKGROUND_COLOR, NSOPTION_sys_colour_AppWorkspace, 0x00eeeeee);


    set_colour_from_ui(defaults, B_DESKTOP_COLOR, NSOPTION_sys_colour_Background, 0x00aa0000);


    set_colour_from_ui(defaults, B_CONTROL_BACKGROUND_COLOR, NSOPTION_sys_colour_ButtonFace, 0x00aaaaaa);


    set_colour_from_ui(defaults, B_CONTROL_HIGHLIGHT_COLOR, NSOPTION_sys_colour_ButtonHighlight, 0x00cccccc);


    set_colour_from_ui(defaults, NOCOL, NSOPTION_sys_colour_ButtonShadow, 0x00bbbbbb);


    set_colour_from_ui(defaults, B_CONTROL_TEXT_COLOR, NSOPTION_sys_colour_ButtonText, 0x00000000);


    set_colour_from_ui(defaults, NOCOL, NSOPTION_sys_colour_CaptionText, 0x00000000);


    set_colour_from_ui(defaults, NOCOL, NSOPTION_sys_colour_GrayText, 0x00777777);


    set_colour_from_ui(defaults, NOCOL, NSOPTION_sys_colour_Highlight, 0x00ee0000);


    set_colour_from_ui(defaults, NOCOL, NSOPTION_sys_colour_HighlightText, 0x00000000);


    set_colour_from_ui(defaults, NOCOL, NSOPTION_sys_colour_InactiveBorder, 0x00000000);


    set_colour_from_ui(defaults, NOCOL, NSOPTION_sys_colour_InactiveCaption, 0x00ffffff);


    set_colour_from_ui(defaults, NOCOL, NSOPTION_sys_colour_InactiveCaptionText, 0x00cccccc);


    set_colour_from_ui(defaults, B_TOOL_TIP_BACKGROUND_COLOR, NSOPTION_sys_colour_InfoBackground, 0x00aaaaaa);


    set_colour_from_ui(defaults, B_TOOL_TIP_TEXT_COLOR, NSOPTION_sys_colour_InfoText, 0x00000000);


    set_colour_from_ui(defaults, B_MENU_BACKGROUND_COLOR, NSOPTION_sys_colour_Menu, 0x00aaaaaa);


    set_colour_from_ui(defaults, B_MENU_ITEM_TEXT_COLOR, NSOPTION_sys_colour_MenuText, 0x00000000);


    set_colour_from_ui(defaults, NOCOL, NSOPTION_sys_colour_Scrollbar, 0x00aaaaaa);


    set_colour_from_ui(defaults, NOCOL, NSOPTION_sys_colour_ThreeDDarkShadow, 0x00555555);


    set_colour_from_ui(defaults, NOCOL, NSOPTION_sys_colour_ThreeDFace, 0x00dddddd);


    set_colour_from_ui(defaults, NOCOL, NSOPTION_sys_colour_ThreeDHighlight, 0x00aaaaaa);


    set_colour_from_ui(defaults, NOCOL, NSOPTION_sys_colour_ThreeDLightShadow, 0x00999999);


    set_colour_from_ui(defaults, NOCOL, NSOPTION_sys_colour_ThreeDShadow, 0x00777777);


    set_colour_from_ui(defaults, B_DOCUMENT_BACKGROUND_COLOR, NSOPTION_sys_colour_Window, 0x00aaaaaa);


    set_colour_from_ui(defaults, NOCOL, NSOPTION_sys_colour_WindowFrame, 0x00000000);


    set_colour_from_ui(defaults, B_DOCUMENT_TEXT_COLOR, NSOPTION_sys_colour_WindowText, 0x00000000);





    return NSERROR_OK;


}





void nsbeos_update_system_ui_colors(void)


{


    set_defaults(nsoptions);


}





/**


 * Ensures output logging stream is correctly configured


 */


static bool nslog_stream_configure(FILE *fptr)


{


        /* set log stream to be non-buffering */


    setbuf(fptr, NULL);





    return true;


}





static BPath get_messages_path()


{


    BPathFinder f((void*)get_messages_path);





    BPath p;


    f.FindPath(B_FIND_PATH_APPS_DIRECTORY, "netsurf/res", p);


    BString lang;


#ifdef __HAIKU__


    BMessage preferredLangs;


    if (BLocaleRoster::Default()->GetPreferredLanguages(&preferredLangs) == B_OK) {


        preferredLangs.FindString("language", 0, &lang);


        lang.Truncate(2);


    }


#endif


    if (lang.Length() < 1) {


        lang.SetTo(getenv("LC_MESSAGES"));


        lang.Truncate(2);


    }


    BDirectory d(p.Path());


    if (!d.Contains(lang.String(), B_DIRECTORY_NODE))


        lang = "en";


    p.Append(lang.String());


    p.Append("Messages");


    return p;


}








static void gui_init(int argc, char** argv)


{


    const char *addr;


    nsurl *url;


    nserror error;


    char buf[PATH_MAX];





    if (pipe(sEventPipe) < 0)


        return;


    if (!replicated) {


        sBAppThreadID = spawn_thread(bapp_thread, "BApplication(NetSurf)", B_NORMAL_PRIORITY, (void *)find_thread(NULL));


        if (sBAppThreadID < B_OK)


            return; /* #### handle errors */


        if (resume_thread(sBAppThreadID) < B_OK)


            return;


    }





    nsbeos_update_system_ui_colors();





    fetch_rsrc_register();





    check_homedir();





    // make sure the cache dir exists


    create_directory(TEMP_FILENAME_PREFIX, 0700);





    //nsbeos_completion_init();








    /* This is an ugly hack to just get the new-style throbber going.


     * It, along with the PNG throbber loader, need making more generic.


     */


    {


#define STROF(n) #n


#define FIND_THROB(n) filenames[(n)] = \


                "throbber/throbber" STROF(n) ".png";


        const char *filenames[9];


        FIND_THROB(0);


        FIND_THROB(1);


        FIND_THROB(2);


        FIND_THROB(3);


        FIND_THROB(4);


        FIND_THROB(5);


        FIND_THROB(6);


        FIND_THROB(7);


        FIND_THROB(8);


        nsbeos_throbber_initialise_from_png(9,


            filenames[0], filenames[1], filenames[2], filenames[3],


            filenames[4], filenames[5], filenames[6], filenames[7], 


            filenames[8]);


#undef FIND_THROB


#undef STROF


    }





    if (nsbeos_throbber == NULL)


        die("Unable to load throbber image.\n");





    find_resource(buf, "Choices", "%/Choices");


    NSLOG(netsurf, INFO, "Using '%s' as Preferences file", buf);


    options_file_location = strdup(buf);


    nsoption_read(buf, NULL);








    /* check what the font settings are, setting them to a default font


     * if they're not set - stops Pango whinging


     */


#define SETFONTDEFAULT(OPTION,y) if (nsoption_charp(OPTION) == NULL) nsoption_set_charp(OPTION, strdup((y)))





    //XXX: use be_plain_font & friends, when we can check if font is serif or not.


/*


    font_family family;


    font_style style;


    be_plain_font->GetFamilyAndStyle(&family, &style);


    SETFONTDEFAULT(font_sans, family);


    SETFONTDEFAULT(font_serif, family);


    SETFONTDEFAULT(font_mono, family);


    SETFONTDEFAULT(font_cursive, family);


    SETFONTDEFAULT(font_fantasy, family);


*/


#ifdef __HAIKU__


    SETFONTDEFAULT(font_sans, "DejaVu Sans");


    SETFONTDEFAULT(font_serif, "DejaVu Serif");


    SETFONTDEFAULT(font_mono, "DejaVu Mono");


    SETFONTDEFAULT(font_cursive, "DejaVu Sans");


    SETFONTDEFAULT(font_fantasy, "DejaVu Sans");


#else


    SETFONTDEFAULT(font_sans, "Bitstream Vera Sans");


    SETFONTDEFAULT(font_serif, "Bitstream Vera Serif");


    SETFONTDEFAULT(font_mono, "Bitstream Vera Sans Mono");


    SETFONTDEFAULT(font_cursive, "Bitstream Vera Serif");


    SETFONTDEFAULT(font_fantasy, "Bitstream Vera Serif");


#endif





    nsbeos_options_init();





    /* We don't yet have an implementation of "select" form elements (they should use a popup menu)


     * So we use the cross-platform code instead. */


    nsoption_set_bool(core_select_menu, true);





    if (nsoption_charp(cookie_file) == NULL) {


        find_resource(buf, "Cookies", "%/Cookies");


        NSLOG(netsurf, INFO, "Using '%s' as Cookies file", buf);


        nsoption_set_charp(cookie_file, strdup(buf));


    }


    if (nsoption_charp(cookie_jar) == NULL) {


        find_resource(buf, "Cookies", "%/Cookies");


        NSLOG(netsurf, INFO, "Using '%s' as Cookie Jar file", buf);


        nsoption_set_charp(cookie_jar, strdup(buf));


    }


    if ((nsoption_charp(cookie_file) == NULL) || 


        (nsoption_charp(cookie_jar) == NULL))


        die("Failed initialising cookie options");





    if (nsoption_charp(url_file) == NULL) {


        find_resource(buf, "URLs", "%/URLs");


        NSLOG(netsurf, INFO, "Using '%s' as URL file", buf);


        nsoption_set_charp(url_file, strdup(buf));


    }





        if (nsoption_charp(ca_path) == NULL) {


                find_resource(buf, "certs", "/etc/ssl/certs");


                NSLOG(netsurf, INFO, "Using '%s' as certificate path", buf);


                nsoption_set_charp(ca_path, strdup(buf));


        }





    //find_resource(buf, "mime.types", "/etc/mime.types");


    beos_fetch_filetype_init();





    urldb_load(nsoption_charp(url_file));


    urldb_load_cookies(nsoption_charp(cookie_file));





    //nsbeos_download_initialise();





    if (!replicated)


        be_app->Unlock();





    if (argc > 1) {


        addr = argv[1];


    } else if (nsoption_charp(homepage_url) != NULL) {


        addr = nsoption_charp(homepage_url);


    } else {


        addr = NETSURF_HOMEPAGE;


    }





    /* create an initial browser window */


    error = nsurl_create(addr, &url);


    if (error == NSERROR_OK) {


        error = browser_window_create(


            BW_CREATE_HISTORY,


            url,


            NULL,


            NULL,


            NULL);


        nsurl_unref(url);


    }


    if (error != NSERROR_OK) {


        beos_warn_user(messages_get_errorcode(error), 0);


    }





    if (gFirstRefsReceived) {


        // resend the refs we got before having a window to send them to


        be_app_messenger.SendMessage(gFirstRefsReceived);


        delete gFirstRefsReceived;


        gFirstRefsReceived = NULL;


    }





}














void nsbeos_pipe_message(BMessage *message, BView *_this, struct gui_window *gui)


{


    if (message == NULL) {


        fprintf(stderr, "%s(NULL)!\n", __FUNCTION__);


        return;


    }


    if (_this)


        message->AddPointer("View", _this);


    if (gui)


        message->AddPointer("gui_window", gui);


    write(sEventPipe[1], &message, sizeof(void *));


}








void nsbeos_pipe_message_top(BMessage *message, BWindow *_this, struct beos_scaffolding *scaffold)


{


    if (message == NULL) {


        fprintf(stderr, "%s(NULL)!\n", __FUNCTION__);


        return;


    }


    if (_this)


        message->AddPointer("Window", _this);


    if (scaffold)


        message->AddPointer("scaffolding", scaffold);


    write(sEventPipe[1], &message, sizeof(void *));


}








void nsbeos_gui_poll(void)


{


    fd_set read_fd_set, write_fd_set, exc_fd_set;


    int max_fd;


    struct timeval timeout;


    unsigned int fd_count = 0;


    bigtime_t next_schedule = 0;





        /* run the scheduler */


    schedule_run();





        /* get any active fetcher fd */


    fetch_fdset(&read_fd_set, &write_fd_set, &exc_fd_set, &max_fd);





    // our own event pipe


    FD_SET(sEventPipe[0], &read_fd_set);





    // max of all the fds in the set, plus one for select()


    max_fd = MAX(max_fd, sEventPipe[0]) + 1;





    // compute schedule timeout


        if (earliest_callback_timeout != B_INFINITE_TIMEOUT) {


                next_schedule = earliest_callback_timeout - system_time();


        } else {


                next_schedule = earliest_callback_timeout;


        }





        // we're quite late already...


        if (next_schedule < 0)


                next_schedule = 0;





    timeout.tv_sec = (long)(next_schedule / 1000000LL);


    timeout.tv_usec = (long)(next_schedule % 1000000LL);





    NSLOG(netsurf, DEEPDEBUG,


          "gui_poll: select(%d, ..., %Ldus",


          max_fd, next_schedule);


    fd_count = select(max_fd, &read_fd_set, &write_fd_set, &exc_fd_set, 


        &timeout);


    NSLOG(netsurf, DEEPDEBUG, "select: %d\n", fd_count);





    if (fd_count > 0 && FD_ISSET(sEventPipe[0], &read_fd_set)) {


        BMessage *message;


        int len = read(sEventPipe[0], &message, sizeof(void *));


        NSLOG(netsurf, DEEPDEBUG, "gui_poll: BMessage ? %d read", len);


        if (len == sizeof(void *)) {


            NSLOG(netsurf, DEEPDEBUG,


                  "gui_poll: BMessage.what %-4.4s\n",


                  (char *)&(message->what));


            nsbeos_dispatch_event(message);


        }


    }


}








static void gui_quit(void)


{


    urldb_save_cookies(nsoption_charp(cookie_jar));


    urldb_save(nsoption_charp(url_file));


    //options_save_tree(hotlist,nsoption_charp(hotlist_file),messages_get("TreeHotlist"));





    free(nsoption_charp(cookie_file));


    free(nsoption_charp(cookie_jar));


    beos_fetch_filetype_fin();


    fetch_rsrc_unregister();


}





static char *url_to_path(const char *url)


{


    char *url_path;


    char *path = NULL;





    if (url_unescape(url, 0, NULL, &url_path) == NSERROR_OK) {


        /* return the absolute path including leading / */


        path = strdup(url_path + (FILE_SCHEME_PREFIX_LEN - 1));


        free(url_path);


    }





    return path;


}





/**


 * Send the source of a content to a text editor.


 */





void nsbeos_gui_view_source(struct hlcache_handle *content)


{


    char *temp_name;


    bool done = false;


    BPath path;


    status_t err;


    size_t size;


    const uint8_t *source;





        source = content_get_source_data(content, &size);





    if (!content || !source) {


        beos_warn_user("MiscError", "No document source");


        return;


    }





    /* try to load local files directly. */


    temp_name = url_to_path(nsurl_access(hlcache_handle_get_url(content)));


    if (temp_name) {


        path.SetTo(temp_name);


        BEntry entry;


        if (entry.SetTo(path.Path()) >= B_OK 


            && entry.Exists() && entry.IsFile())


            done = true;


    }


    if (!done) {


        /* We cannot release the requested filename until after it


         * has finished being used. As we can't easily find out when


         * this is, we simply don't bother releasing it and simply


         * allow it to be re-used next time NetSurf is started. The


         * memory overhead from doing this is under 1 byte per


         * filename. */


        BString filename(filename_request());


        if (filename.IsEmpty()) {


            beos_warn_user("NoMemory", 0);


            return;


        }





        lwc_string *mime = content_get_mime_type(content);





        /* provide an extension, as Pe still doesn't sniff the MIME */


        if (mime) {


            BMimeType type(lwc_string_data(mime));


            BMessage extensions;


            if (type.GetFileExtensions(&extensions) == B_OK) {


                BString ext;


                if (extensions.FindString("extensions", &ext) == B_OK)


                    filename << "." << ext;


            }


            /* we unref(mime) later on, we just leak on error */


        }





        path.SetTo(TEMP_FILENAME_PREFIX);


        path.Append(filename.String());


        BFile file(path.Path(), B_WRITE_ONLY | B_CREATE_FILE);


        err = file.InitCheck();


        if (err < B_OK) {


            beos_warn_user("IOError", strerror(err));


            return;


        }


        err = file.Write(source, size);


        if (err < B_OK) {


            beos_warn_user("IOError", strerror(err));


            return;


        }





        if (mime) {


            file.WriteAttr("BEOS:TYPE", B_MIME_STRING_TYPE, 0LL, 


                lwc_string_data(mime), lwc_string_length(mime) + 1);


            lwc_string_unref(mime);


        }


        


    }





    entry_ref ref;


    if (get_ref_for_path(path.Path(), &ref) < B_OK)


        return;





    BMessage m(B_REFS_RECEIVED);


    m.AddRef("refs", &ref);








    // apps to try


    const char *editorSigs[] = {


        "text/x-source-code",


        "application/x-vnd.beunited.pe",


        "application/x-vnd.XEmacs",


        "application/x-vnd.Haiku-StyledEdit",


        "application/x-vnd.Be-STEE",


        "application/x-vnd.yT-STEE",


        NULL


    };


    int i;


    for (i = 0; editorSigs[i]; i++) {


        team_id team = -1;


        {


            BMessenger msgr(editorSigs[i], team);


            if (msgr.SendMessage(&m) >= B_OK)


                break;





        }


        


        err = be_roster->Launch(editorSigs[i], (BMessage *)&m, &team);


        if (err >= B_OK || err == B_ALREADY_RUNNING)


            break;


    }


}





/**


 * Broadcast an URL that we can't handle.


 */





static nserror gui_launch_url(struct nsurl *url)


{


    status_t status;


    // try to open it as an URI


    BString mimeType = "application/x-vnd.Be.URL.";


    BString arg(nsurl_access(url));





    mimeType.Append(arg, arg.FindFirst(":"));





    // special case, text/x-email is used traditionally


    // use it instead


    if (arg.IFindFirst("mailto:") == 0)


        mimeType = "text/x-email";





    // the protocol should be alphanum


    // we just check if it's registered


    // if not there is likely no supporting app anyway


    if (!BMimeType::IsValid(mimeType.String()))


        return NSERROR_NO_FETCH_HANDLER;


    char *args[2] = { (char *)nsurl_access(url), NULL };


    status = be_roster->Launch(mimeType.String(), 1, args);


    if (status < B_OK)


        beos_warn_user("Cannot launch url", strerror(status));


        return NSERROR_OK;


}











void die(const char * const error)


{


    fprintf(stderr, "%s", error);


    BAlert *alert;


    BString text("Cannot continue:\n");


    text << error;





    alert = new BAlert("NetSurf Error", text.String(), "Debug", "Ok", NULL, 


        B_WIDTH_AS_USUAL, B_STOP_ALERT);


    if (alert->Go() < 1)


        debugger("die");





    exit(EXIT_FAILURE);


}








static struct gui_fetch_table beos_fetch_table = {


    fetch_filetype,


    gui_get_resource_url,


    NULL, // ???


    NULL, // release_resource_data


    NULL, // fetch_mimetype


};





static struct gui_misc_table beos_misc_table = {


    beos_schedule,


    gui_quit,


    gui_launch_url,


    NULL, //401login


    NULL, // pdf_password (if we have Haru support)


    NULL, // present_cookies


};








/** Normal entry point from OS */


int main(int argc, char** argv)


{


    nserror ret;


    BPath options;


    struct netsurf_table beos_table = {


        &beos_misc_table,


        beos_window_table,


        beos_download_table,


        beos_clipboard_table,


                &beos_fetch_table,


                NULL, /* use POSIX file */


                NULL, /* default utf8 */


                NULL, /* default search */


                NULL, /* default web search */


                NULL, /* default low level cache persistant storage */


                beos_bitmap_table,


                beos_layout_table


    };





        ret = netsurf_register(&beos_table);


        if (ret != NSERROR_OK) {


        die("NetSurf operation table failed registration");


        }





    if (find_directory(B_USER_SETTINGS_DIRECTORY, &options, true) == B_OK) {


        options.Append("x-vnd.NetSurf");


    }





    if (!replicated) {


        // create the Application object before trying to use messages


        // so we can open an alert in case of error.


        new NSBrowserApplication;


    }





    /* initialise logging. Not fatal if it fails but not much we


     * can do about it either.


     */


    nslog_init(nslog_stream_configure, &argc, argv);





    /* user options setup */


    ret = nsoption_init(set_defaults, &nsoptions, &nsoptions_default);


    if (ret != NSERROR_OK) {


        die("Options failed to initialise");


    }


    nsoption_read(options.Path(), NULL);


    nsoption_commandline(&argc, argv, NULL);





    /* common initialisation */


    BResources resources;


    resources.SetToImage((const void*)main);


    size_t size = 0;





    BString lang;


#ifdef __HAIKU__


    BMessage preferredLangs;


    if (BLocaleRoster::Default()->GetPreferredLanguages(&preferredLangs) == B_OK) {


        preferredLangs.FindString("language", 0, &lang);


    }


#endif


    if (lang.Length() < 1)


        lang.SetTo(getenv("LC_MESSAGES"));





    char path[12];


    sprintf(path,"%.2s/Messages", lang.String());


    NSLOG(netsurf, INFO, "Loading messages from resource %s\n", path);





    const uint8_t* res = (const uint8_t*)resources.LoadResource('data', path, &size);


    if (size > 0 && res != NULL) {


        ret = messages_add_from_inline(res, size);


    } else {


        BPath messages = get_messages_path();


        ret = messages_add_from_file(messages.Path());


    }





        ret = netsurf_init(NULL);


    if (ret != NSERROR_OK) {


        die("NetSurf failed to initialise");


    }





    gui_init(argc, argv);





    while (!nsbeos_done) {


        nsbeos_gui_poll();


    }





    netsurf_exit();





    /* finalise options */


    nsoption_finalise(nsoptions, nsoptions_default);





    /* finalise logging */


    nslog_finalise();





    return 0;


}





/** called when replicated from NSBaseView::Instantiate() */


int gui_init_replicant(int argc, char** argv)


{


    nserror ret;


    BPath options;


    struct netsurf_table beos_table = {


        &beos_misc_table,


        beos_window_table,


        beos_download_table,


        beos_clipboard_table,


                &beos_fetch_table,


                NULL, /* use POSIX file */


                NULL, /* default utf8 */


                NULL, /* default search */


                NULL, /* default web search */


                NULL, /* default low level cache persistant storage */


                beos_bitmap_table,


                beos_layout_table


    };





        ret = netsurf_register(&beos_table);


        if (ret != NSERROR_OK) {


        die("NetSurf operation table failed registration");


        }





    if (find_directory(B_USER_SETTINGS_DIRECTORY, &options, true) == B_OK) {


        options.Append("x-vnd.NetSurf");


    }





    /* initialise logging. Not fatal if it fails but not much we


     * can do about it either.


     */


    nslog_init(nslog_stream_configure, &argc, argv);





    // FIXME: use options as readonly for replicants


    /* user options setup */


    ret = nsoption_init(set_defaults, &nsoptions, &nsoptions_default);


    if (ret != NSERROR_OK) {


        // FIXME: must not die when in replicant!


        die("Options failed to initialise");


    }


    nsoption_read(options.Path(), NULL);


    nsoption_commandline(&argc, argv, NULL);





    /* common initialisation */


    BPath messages = get_messages_path();


        ret = messages_add_from_file(messages.Path());





        ret = netsurf_init(NULL);


    if (ret != NSERROR_OK) {


        // FIXME: must not die when in replicant!


        die("NetSurf failed to initialise");


    }





    gui_init(argc, argv);





    return 0;


}







netsurf-vince/pdf/frontends/beos/gui.h

/*
 * Copyright 2015 Adrián Arroyo Calle <adrian.arroyocalle@gmail.com>
 * Copyright 2008 François Revol <mmu_man@users.sourceforge.net>
 * Copyright 2005 James Bursa <bursa@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdbool.h>
#include <Application.h>
#include <FilePanel.h>
#include <Window.h>
#include <BeBuild.h>

#ifndef B_BEOS_VERSION_DANO
#define B_UI_SETTINGS_CHANGED '_UIC'
#endif

#define CALLED() fprintf(stderr, "%s()\n", __FUNCTION__);

extern bool nsbeos_done;

extern bool replicated;
int gui_init_replicant(int argc, char** argv);

extern "C" nserror gui_401login_open(struct nsurl *url, const char *realm,
		const char *username, const char *password,
		nserror (*cb)(const char *username,
				const char *password,
				void *pw),
		void *cbpw);

extern "C" void nsbeos_gui_poll(void);

extern char *options_file_location;

class NSBrowserApplication : public BApplication {
public:
	NSBrowserApplication();
	virtual	~NSBrowserApplication();

	virtual void	MessageReceived(BMessage *message);
	virtual void	RefsReceived(BMessage *message);
	virtual void	ArgvReceived(int32 argc, char **argv);

	virtual void	AboutRequested();
	virtual bool	QuitRequested();
};

extern BWindow *wndAbout;

extern BWindow *wndTooltip;

extern BFilePanel *wndOpenFile;

void nsbeos_pipe_message(BMessage *message, BView *_this, struct gui_window *gui);
void nsbeos_pipe_message_top(BMessage *message, BWindow *_this, struct beos_scaffolding *scaffold);

void nsbeos_gui_view_source(struct hlcache_handle *content);
image_id nsbeos_find_app_path(char *path);
char *find_resource(char *buf, const char *filename, const char *def);

void nsbeos_update_system_ui_colors(void);

/**
 * Cause an abnormal program termination.
 *
 * \note This never returns and is intended to terminate without any cleanup.
 *
 * \param error The message to display to the user.
 */
void die(const char * const error) __attribute__ ((noreturn));

/**
 * Display a warning for a serious problem (eg memory exhaustion).
 *
 * \param warning  message key for warning message
 * \param detail   additional message, or 0
 */
nserror beos_warn_user(const char *warning, const char *detail);
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netsurf-vince/pdf/frontends/beos/gui_options.cpp

/*


 * Copyright 2008 François Revol <mmu_man@users.sourceforge.net>


 * Copyright 2006 Rob Kendrick <rjek@rjek.com>


 *


 * This file is part of NetSurf, http://www.netsurf-browser.org/


 *


 * NetSurf is free software; you can redistribute it and/or modify


 * it under the terms of the GNU General Public License as published by


 * the Free Software Foundation; version 2 of the License.


 *


 * NetSurf is distributed in the hope that it will be useful,


 * but WITHOUT ANY WARRANTY; without even the implied warranty of


 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the


 * GNU General Public License for more details.


 *


 * You should have received a copy of the GNU General Public License


 * along with this program.  If not, see <http://www.gnu.org/licenses/>.


 */





#define __STDBOOL_H__   1


#include <stdio.h>


#include <stdlib.h>


#include <string.h>


extern "C" {


#include "utils/log.h"


#include "utils/nsoption.h"


#include "utils/nsurl.h"


}


#include "beos/gui.h"


#include "beos/scaffolding.h"


#include "beos/gui_options.h"





#include <View.h>


#include <Window.h>





BWindow *wndPreferences;





void nsbeos_options_init(void) {


    /* set the widgets to reflect the current options */


    nsbeos_options_load();


}





void nsbeos_options_load(void) {


#warning WRITEME


}








void nsbeos_options_save(void) {


#warning WRITEME


}







netsurf-vince/pdf/frontends/beos/gui_options.h

/*
 * Copyright 2008 François Revol <mmu_man@users.sourceforge.net>
 * Copyright 2006 Rob Kendrick <rjek@rjek.com>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_BEOS_OPTIONS_H
#define NETSURF_BEOS_OPTIONS_H

#include <Window.h>

extern BWindow *wndPreferences;

void nsbeos_options_init(void);		/** Init options and load window */
void nsbeos_options_load(void);		/** Load current options into window */
void nsbeos_options_save(void);		/** Save options from window */

#endif
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netsurf-vince/pdf/frontends/beos/login.cpp

/*


 * Copyright 2008 François Revol <mmu_man@users.sourceforge.net>


 *


 * This file is part of NetSurf, http://www.netsurf-browser.org/


 *


 * NetSurf is free software; you can redistribute it and/or modify


 * it under the terms of the GNU General Public License as published by


 * the Free Software Foundation; version 2 of the License.


 *


 * NetSurf is distributed in the hope that it will be useful,


 * but WITHOUT ANY WARRANTY; without even the implied warranty of


 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the


 * GNU General Public License for more details.


 *


 * You should have received a copy of the GNU General Public License


 * along with this program.  If not, see <http://www.gnu.org/licenses/>.


 */





#define __STDBOOL_H__   1


#include <stdio.h>


#include <stdlib.h>


#include <string.h>


#include <assert.h>


#include <Alert.h>


#include <String.h>


#include <TextControl.h>


#include <View.h>


#include <Window.h>





extern "C" {


#include "utils/log.h"


#include "utils/messages.h"


#include "utils/url.h"


#include "utils/utils.h"


#include "utils/nsurl.h"


#include "netsurf/content_type.h"


#include "netsurf/browser_window.h"


#include "netsurf/clipboard.h"


}





#include "beos/gui.h"


#include "beos/scaffolding.h"


#include "beos/window.h"





class LoginAlert : public BAlert {


public:


        LoginAlert(nserror (*callback)(const char *username,


                const char *password,


                void *pw),


                   void *callbaclpw,


                   nsurl *url,


                   const char *host,


                   const char *realm,


                   const char *text);


        virtual ~LoginAlert();


        void MessageReceived(BMessage *message);





private:


        nsurl* fUrl;                /**< URL being fetched */


        BString fHost;              /**< Host for user display */


        BString fRealm;             /**< Authentication realm */


        nserror (*fCallback)(const char *username,


            const char *password,


            void *pw);


        void *fCallbackPw;





        BTextControl *fUserControl;


        BTextControl *fPassControl;


};





static void create_login_window(nsurl *host,


                lwc_string *realm, const char *fetchurl,


                nserror (*cb)(const char *username,


                const char *password,


                void *pw), void *cbpw);








#define TC_H 25


#define TC_MARGIN 10





LoginAlert::LoginAlert(nserror (*callback)(const char *username,


                        const char *password,


                        void *pw),


                void *callbackpw,


                nsurl *url, 


                const char *host, 


                const char *realm, 


                const char *text)


    : BAlert("Login", text, "Cancel", "Ok", NULL, 


        B_WIDTH_AS_USUAL, B_WARNING_ALERT)


{


    fCallback = callback;


    fCallbackPw = callbackpw;


    fUrl = url;


    fHost = host;


    fRealm = realm;





    SetFeel(B_MODAL_SUBSET_WINDOW_FEEL);


    /*


    // XXX: can't do that anymore


    nsbeos_scaffolding *s = nsbeos_get_scaffold(bw->window);


    if (s) {


        NSBrowserWindow *w = nsbeos_get_bwindow_for_scaffolding(s);


        if (w)


            AddToSubset(w);


    }*/





    // make space for controls


    ResizeBy(0, 2 * TC_H);


    MoveTo(AlertPosition(Frame().Width() + 1, 


        Frame().Height() + 1));








    BTextView *tv = TextView();


    BRect r(TC_MARGIN, tv->Bounds().bottom - 2 * TC_H, 


        tv->Bounds().right - TC_MARGIN, tv->Bounds().bottom - TC_H);





    fUserControl = new BTextControl(r, "user", "Username", "", 


        new BMessage(), B_FOLLOW_BOTTOM | B_FOLLOW_RIGHT);


    fUserControl->SetDivider(60);


    tv->AddChild(fUserControl);





    r.OffsetBySelf(0, TC_H);





    fPassControl = new BTextControl(r, "pass", "Password", "", 


        new BMessage(), B_FOLLOW_BOTTOM | B_FOLLOW_RIGHT);


    fPassControl->TextView()->HideTyping(true);


    fPassControl->SetDivider(60);


    tv->AddChild(fPassControl);


    


    SetShortcut(0, B_ESCAPE);


}





LoginAlert::~LoginAlert()


{


}





void


LoginAlert::MessageReceived(BMessage *message)


{


    switch (message->what) {


    case 'ALTB':


    {


        int32 which;


        if (message->FindInt32("which", &which) < B_OK)


            break;


        // not 'Ok'


        if (which != 1)


            break;


        BMessage *m = new BMessage(*message);


        m->what = 'nsLO';


        m->AddPointer("URL", fUrl);


        m->AddString("Host", fHost.String());


        m->AddString("Realm", fRealm.String());


        m->AddPointer("callback", (void *)fCallback);


        m->AddPointer("callback_pw", (void *)fCallbackPw);


        m->AddString("User", fUserControl->Text());


        m->AddString("Pass", fPassControl->Text());


        BString auth(fUserControl->Text());


        auth << ":" << fPassControl->Text();


        m->AddString("Auth", auth.String());


        


        // notify the main thread


        // the event dispatcher will handle it


        nsbeos_pipe_message(m, NULL, NULL);


    }


        break;


    default:


        break;


    }


    BAlert::MessageReceived(message);


}








extern "C" nserror gui_401login_open(nsurl *url, const char *realm,


        const char *username, const char *password,


        nserror (*cb)(const char *username,


                const char *password,


                void *pw),


        void *cbpw)


{


    lwc_string *host;





    host = nsurl_get_component(url, NSURL_HOST);





    create_login_window(url, host, realm, cb, cbpw);





    free(host);





    return NSERROR_OK;


}





//void create_login_window(struct browser_window *bw, const char *host,


//      const char *realm, const char *fetchurl)


static void create_login_window(nsurl *url, lwc_string *host,


                const char *realm, nserror (*cb)(


                        const char *username,


                        const char *password,


                        void *pw),


                void *cbpw)


{


    BString r("Secure Area");


    if (realm)


        r = realm;


    BString text(/*messages_get(*/"Please login\n");


    text << "Realm: " << r << "\n";


    text << "Host:  " << host << "\n";


    //text << "\n";





    LoginAlert *a = new LoginAlert(cb, cbpw, url, lwc_string_data(host),


        r.String(), text.String());


    // asynchronously


    a->Go(NULL);





}







netsurf-vince/pdf/frontends/beos/options.h

/*
 * Copyright 2008 François Revol <mmu_man@users.sourceforge.net>
 * Copyright 2006 Rob Kendrick <rjek@rjek.com>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */


#ifndef NETSURF_BEOS_OPTIONS_H_
#define NETSURF_BEOS_OPTIONS_H_

/* currently nothing here */

#endif

NSOPTION_STRING(url_file, NULL)








netsurf-vince/pdf/frontends/beos/plotters.cpp


netsurf-vince/pdf/frontends/beos/plotters.cpp

/*


 * Copyright 2008 François Revol <mmu_man@users.sourceforge.net>


 * Copyright 2006 Rob Kendrick <rjek@rjek.com>


 * Copyright 2005 James Bursa <bursa@users.sourceforge.net>


 *


 * This file is part of NetSurf, http://www.netsurf-browser.org/


 *


 * NetSurf is free software; you can redistribute it and/or modify


 * it under the terms of the GNU General Public License as published by


 * the Free Software Foundation; version 2 of the License.


 *


 * NetSurf is distributed in the hope that it will be useful,


 * but WITHOUT ANY WARRANTY; without even the implied warranty of


 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the


 * GNU General Public License for more details.


 *


 * You should have received a copy of the GNU General Public License


 * along with this program.  If not, see <http://www.gnu.org/licenses/>.


 */





/**


 * \file


 * BeOS/Haiku implementation target independent plotting.


 */





#define __STDBOOL_H__   1


#include <math.h>


#include <BeBuild.h>


#include <Bitmap.h>


#include <GraphicsDefs.h>


#include <Region.h>


#include <View.h>


#include <Shape.h>


extern "C" {


#include "utils/log.h"


#include "utils/utils.h"


#include "utils/nsoption.h"


#include "utils/nsurl.h"


#include "netsurf/plotters.h"


}


#include "beos/font.h"


#include "beos/gui.h"


#include "beos/plotters.h"


#include "beos/bitmap.h"





#warning MAKE ME static


/*static*/ BView *current_view;





/*


 * NOTE: BeOS rects differ from NetSurf ones:


 * the right-bottom pixel is actually part of the BRect!


 */





#warning make patterns nicer


static const pattern kDottedPattern = {


        0x55, 0xaa, 0x55, 0xaa, 0x55, 0xaa, 0x55, 0xaa


};


static const pattern kDashedPattern = {


        0xcc, 0xcc, 0x33, 0x33, 0xcc, 0xcc, 0x33, 0x33


};





static const rgb_color kBlackColor = {


        0, 0, 0, 255


};





//struct plotter_table plot;





// #pragma mark - implementation





BView *nsbeos_current_gc(void)


{


        return current_view;


}








BView *nsbeos_current_gc_lock(void)


{


        BView *view = current_view;


        if (view && view->LockLooper())


                return view;


        return NULL;


}








void nsbeos_current_gc_unlock(void)


{


        if (current_view) {


                current_view->UnlockLooper();


        }


}








void nsbeos_current_gc_set(BView *view)


{


        // XXX: (un)lock previous ?


        current_view = view;


}








static nserror


nsbeos_plot_bbitmap(int x, int y, int width, int height, BBitmap *b, colour bg)


{


        /* XXX: This currently ignores the background colour supplied.


         * Does this matter?


         */





        if (width == 0 || height == 0) {


                return NSERROR_OK;


        }





        BView *view;





        view = nsbeos_current_gc/*_lock*/();


        if (view == NULL) {


                beos_warn_user("No GC", 0);


                return NSERROR_INVALID;


        }





        drawing_mode oldmode = view->DrawingMode();


        source_alpha alpha;


        alpha_function func;


        view->GetBlendingMode(&alpha, &func);


        //view->SetDrawingMode(B_OP_OVER);


        view->SetDrawingMode(B_OP_ALPHA);


        view->SetBlendingMode(B_PIXEL_ALPHA, B_ALPHA_OVERLAY);





        // XXX DrawBitmap() resamples if rect doesn't match,


        // but doesn't do any filtering


        // XXX: use Zeta API if available ?





        BRect rect(x, y, x + width - 1, y + height - 1);


        /*


          rgb_color old = view->LowColor();


          if (bg != NS_TRANSPARENT) {


          view->SetLowColor(nsbeos_rgb_colour(bg));


          view->FillRect(rect, B_SOLID_LOW);


          }


        */


        view->DrawBitmap(b, rect);


        // maybe not needed?


        //view->SetLowColor(old);


        view->SetBlendingMode(alpha, func);


        view->SetDrawingMode(oldmode);





        //nsbeos_current_gc_unlock();





        return NSERROR_OK;


}








static BPoint transform_pt(float x, float y, const float transform[6])


{


#warning XXX: verify


        //return BPoint(x, y);


        BPoint pt;


        pt.x = x * transform[0] + y * transform[1] + transform[4];


        pt.y = x * transform[2] + y * transform[3] + transform[5];


        /*


          printf("TR: {%f, %f} { %f, %f, %f, %f, %f, %f} = { %f, %f }\n",


          x, y,


          transform[0], transform[1], transform[2],


          transform[3], transform[4], transform[5],


          pt.x, pt.y);


        */


        return pt;


}








rgb_color nsbeos_rgb_colour(colour c)


{


        rgb_color color;


        if (c == NS_TRANSPARENT)


                return B_TRANSPARENT_32_BIT;


        color.red = c & 0x0000ff;


        color.green = (c & 0x00ff00) >> 8;


        color.blue = (c & 0xff0000) >> 16;


        return color;


}








void nsbeos_set_colour(colour c)


{


        rgb_color color = nsbeos_rgb_colour(c);


        BView *view = nsbeos_current_gc();


        view->SetHighColor(color);


}








/**


 * Plot a caret.


 *


 * It is assumed that the plotters have been set up.


 */


void nsbeos_plot_caret(int x, int y, int h)


{


        BView *view;





        view = nsbeos_current_gc/*_lock*/();


        if (view == NULL)


                /* TODO: report an error here */


                return;





        BPoint start(x, y);


        BPoint end(x, y + h - 1);


#if defined(__HAIKU__) || defined(B_BEOS_VERSION_DANO)


        view->SetHighColor(ui_color(B_DOCUMENT_TEXT_COLOR));


#else


        view->SetHighColor(kBlackColor);


#endif


        view->StrokeLine(start, end);





        //nsbeos_current_gc_unlock();


}








/**


 * \brief Sets a clip rectangle for subsequent plot operations.


 *


 * \param ctx The current redraw context.


 * \param ns_clip The rectangle to limit all subsequent plot


 *              operations within.


 * \return NSERROR_OK on success else error code.


 */


static nserror


nsbeos_plot_clip(const struct redraw_context *ctx, const struct rect *ns_clip)


{


        BView *view;


        //fprintf(stderr, "%s(%d, %d, %d, %d)\n", __FUNCTION__, clip_x0, clip_y0, clip_x1, clip_y1);





        view = nsbeos_current_gc/*_lock*/();


        if (view == NULL) {


                beos_warn_user("No GC", 0);


                return NSERROR_INVALID;


        }





        BRect rect(ns_clip->x0, ns_clip->y0, ns_clip->x1 - 1, ns_clip->y1 - 1);


        BRegion clip(rect);


        view->ConstrainClippingRegion(NULL);


        if (view->Bounds() != rect) {


                view->ConstrainClippingRegion(&clip);


        }





        //nsbeos_current_gc_unlock();





        return NSERROR_OK;


}








/**


 * Plots an arc


 *


 * plot an arc segment around (x,y), anticlockwise from angle1


 *  to angle2. Angles are measured anticlockwise from


 *  horizontal, in degrees.


 *


 * \param ctx The current redraw context.


 * \param style Style controlling the arc plot.


 * \param x The x coordinate of the arc.


 * \param y The y coordinate of the arc.


 * \param radius The radius of the arc.


 * \param angle1 The start angle of the arc.


 * \param angle2 The finish angle of the arc.


 * \return NSERROR_OK on success else error code.


 */


static nserror


nsbeos_plot_arc(const struct redraw_context *ctx,


                const plot_style_t *style,


                int x, int y, int radius, int angle1, int angle2)


{


        BView *view;





        view = nsbeos_current_gc/*_lock*/();


        if (view == NULL) {


                beos_warn_user("No GC", 0);


                return NSERROR_INVALID;


        }





        nsbeos_set_colour(style->fill_colour);





        BPoint center(x, y);


        float angle = angle1; // in degree


        float span = angle2 - angle1; // in degree


        view->StrokeArc(center, radius, radius, angle, span);





        //nsbeos_current_gc_unlock();





        return NSERROR_OK;


}








/**


 * Plots a circle


 *


 * Plot a circle centered on (x,y), which is optionally filled.


 *


 * \param ctx The current redraw context.


 * \param style Style controlling the circle plot.


 * \param x x coordinate of circle centre.


 * \param y y coordinate of circle centre.


 * \param radius circle radius.


 * \return NSERROR_OK on success else error code.


 */


static nserror


nsbeos_plot_disc(const struct redraw_context *ctx,


                 const plot_style_t *style,


                 int x, int y, int radius)


{


        BView *view;





        view = nsbeos_current_gc/*_lock*/();


        if (view == NULL) {


                beos_warn_user("No GC", 0);


                return NSERROR_INVALID;


        }





        nsbeos_set_colour(style->fill_colour);





        BPoint center(x, y);


        if (style->fill_type != PLOT_OP_TYPE_NONE)


                view->FillEllipse(center, radius, radius);


        else


                view->StrokeEllipse(center, radius, radius);





        //nsbeos_current_gc_unlock();





        return NSERROR_OK;


}








/**


 * Plots a line


 *


 * plot a line from (x0,y0) to (x1,y1). Coordinates are at


 *  centre of line width/thickness.


 *


 * \param ctx The current redraw context.


 * \param style Style controlling the line plot.


 * \param line A rectangle defining the line to be drawn


 * \return NSERROR_OK on success else error code.


 */


static nserror


nsbeos_plot_line(const struct redraw_context *ctx,


                 const plot_style_t *style,


                 const struct rect *line)


{


        pattern pat;


        BView *view;





        switch (style->stroke_type) {


        case PLOT_OP_TYPE_SOLID: /**< Solid colour */


        default:


                pat = B_SOLID_HIGH;


                break;





        case PLOT_OP_TYPE_DOT: /**< Doted plot */


                pat = kDottedPattern;


                break;





        case PLOT_OP_TYPE_DASH: /**< dashed plot */


                pat = kDashedPattern;


                break;


        }





        view = nsbeos_current_gc/*_lock*/();


        if (view == NULL) {


                beos_warn_user("No GC", 0);


                return NSERROR_OK;


        }





        nsbeos_set_colour(style->stroke_colour);





        float pensize = view->PenSize();


        view->SetPenSize(plot_style_fixed_to_float(style->stroke_width));





        BPoint start(line->x0, line->y0);


        BPoint end(line->x1, line->y1);


        view->StrokeLine(start, end, pat);





        view->SetPenSize(pensize);





        //nsbeos_current_gc_unlock();





        return NSERROR_OK;


}








/**


 * Plots a rectangle.


 *


 * The rectangle can be filled an outline or both controlled


 *  by the plot style The line can be solid, dotted or


 *  dashed. Top left corner at (x0,y0) and rectangle has given


 *  width and height.


 *


 * \param ctx The current redraw context.


 * \param style Style controlling the rectangle plot.


 * \param nsrect A rectangle defining the line to be drawn


 * \return NSERROR_OK on success else error code.


 */


static nserror


nsbeos_plot_rectangle(const struct redraw_context *ctx,


                      const plot_style_t *style,


                      const struct rect *nsrect)


{


        if (style->fill_type != PLOT_OP_TYPE_NONE) {


                BView *view;





                view = nsbeos_current_gc/*_lock*/();


                if (view == NULL) {


                        beos_warn_user("No GC", 0);


                        return NSERROR_INVALID;


                }





                nsbeos_set_colour(style->fill_colour);





                BRect rect(nsrect->x0, nsrect->y0, nsrect->x1 - 1, nsrect->y1 - 1);


                view->FillRect(rect);





                //nsbeos_current_gc_unlock();


        }





        if (style->stroke_type != PLOT_OP_TYPE_NONE) {


                pattern pat;


                BView *view;





                switch (style->stroke_type) {


                case PLOT_OP_TYPE_SOLID: /**< Solid colour */


                default:


                        pat = B_SOLID_HIGH;


                        break;





                case PLOT_OP_TYPE_DOT: /**< Doted plot */


                        pat = kDottedPattern;


                        break;





                case PLOT_OP_TYPE_DASH: /**< dashed plot */


                        pat = kDashedPattern;


                        break;


                }





                view = nsbeos_current_gc/*_lock*/();


                if (view == NULL) {


                        beos_warn_user("No GC", 0);


                        return NSERROR_INVALID;


                }





                nsbeos_set_colour(style->stroke_colour);





                float pensize = view->PenSize();


                view->SetPenSize(plot_style_fixed_to_float(style->stroke_width));





                BRect rect(nsrect->x0, nsrect->y0, nsrect->x1, nsrect->y1);


                view->StrokeRect(rect, pat);





                view->SetPenSize(pensize);





                //nsbeos_current_gc_unlock();


        }





        return NSERROR_OK;


}








/**


 * Plot a polygon


 *


 * Plots a filled polygon with straight lines between


 * points. The lines around the edge of the ploygon are not


 * plotted. The polygon is filled with the non-zero winding


 * rule.


 *


 * \param ctx The current redraw context.


 * \param style Style controlling the polygon plot.


 * \param p verticies of polygon


 * \param n number of verticies.


 * \return NSERROR_OK on success else error code.


 */


static nserror


nsbeos_plot_polygon(const struct redraw_context *ctx,


                    const plot_style_t *style,


                    const int *p,


                    unsigned int n)


{


        unsigned int i;


        BView *view;





        view = nsbeos_current_gc/*_lock*/();


        if (view == NULL) {


                beos_warn_user("No GC", 0);


                return NSERROR_INVALID;


        }





        nsbeos_set_colour(style->fill_colour);





        BPoint points[n];





        for (i = 0; i < n; i++) {


                points[i] = BPoint(p[2 * i] - 0.5, p[2 * i + 1] - 0.5);


        }





        if (style->fill_colour == NS_TRANSPARENT) {


                view->StrokePolygon(points, (int32)n);


        } else {


                view->FillPolygon(points, (int32)n);


        }





        return NSERROR_OK;


}








/**


 * Plots a path.


 *


 * Path plot consisting of cubic Bezier curves. Line and fill colour is


 *  controlled by the plot style.


 *


 * \param ctx The current redraw context.


 * \param pstyle Style controlling the path plot.


 * \param p elements of path


 * \param n nunber of elements on path


 * \param transform A transform to apply to the path.


 * \return NSERROR_OK on success else error code.


 */


static nserror


nsbeos_plot_path(const struct redraw_context *ctx,


                 const plot_style_t *pstyle,


                 const float *p,


                 unsigned int n,


                 const float transform[6])


{


        unsigned int i;


        BShape shape;





        if (n == 0) {


                return NSERROR_OK;


        }





        if (p[0] != PLOTTER_PATH_MOVE) {


                NSLOG(netsurf, INFO, "path doesn't start with a move");


                return NSERROR_INVALID;


        }





        for (i = 0; i < n; ) {


                if (p[i] == PLOTTER_PATH_MOVE) {


                        BPoint pt(transform_pt(p[i + 1], p[i + 2], transform));


                        shape.MoveTo(pt);


                        i += 3;


                } else if (p[i] == PLOTTER_PATH_CLOSE) {


                        shape.Close();


                        i++;


                } else if (p[i] == PLOTTER_PATH_LINE) {


                        BPoint pt(transform_pt(p[i + 1], p[i + 2], transform));


                        shape.LineTo(pt);


                        i += 3;


                } else if (p[i] == PLOTTER_PATH_BEZIER) {


                        BPoint pt[3] = {


                                transform_pt(p[i + 1], p[i + 2], transform),


                                transform_pt(p[i + 3], p[i + 4], transform),


                                transform_pt(p[i + 5], p[i + 6], transform)


                        };


                        shape.BezierTo(pt);


                        i += 7;


                } else {


                        NSLOG(netsurf, INFO, "bad path command %f", p[i]);


                        return NSERROR_INVALID;


                }


        }


        shape.Close();





        BView *view;





        view = nsbeos_current_gc/*_lock*/();


        if (view == NULL) {


                return NSERROR_INVALID;


        }





        rgb_color old_high = view->HighColor();


        float old_pen = view->PenSize();


        view->SetPenSize(plot_style_fixed_to_float(pstyle->stroke_width));


        view->MovePenTo(0, 0);


        if (pstyle->fill_colour != NS_TRANSPARENT) {


                view->SetHighColor(nsbeos_rgb_colour(pstyle->fill_colour));


                view->FillShape(&shape);


        }


        if (pstyle->stroke_colour != NS_TRANSPARENT) {


                view->SetHighColor(nsbeos_rgb_colour(pstyle->stroke_colour));


                view->StrokeShape(&shape);


        }


        // restore


        view->SetPenSize(old_pen);


        view->SetHighColor(old_high);





        //nsbeos_current_gc_unlock();





        return NSERROR_OK;


}








/**


 * Plot a bitmap


 *


 * Tiled plot of a bitmap image. (x,y) gives the top left


 * coordinate of an explicitly placed tile. From this tile the


 * image can repeat in all four directions -- up, down, left


 * and right -- to the extents given by the current clip


 * rectangle.


 *


 * The bitmap_flags say whether to tile in the x and y


 * directions. If not tiling in x or y directions, the single


 * image is plotted. The width and height give the dimensions


 * the image is to be scaled to.


 *


 * \param ctx The current redraw context.


 * \param bitmap The bitmap to plot


 * \param x The x coordinate to plot the bitmap


 * \param y The y coordiante to plot the bitmap


 * \param width The width of area to plot the bitmap into


 * \param height The height of area to plot the bitmap into


 * \param bg the background colour to alpha blend into


 * \param flags the flags controlling the type of plot operation


 * \return NSERROR_OK on success else error code.


 */


static nserror


nsbeos_plot_bitmap(const struct redraw_context *ctx,


                   struct bitmap *bitmap,


                   int x, int y,


                   int width,


                   int height,


                   colour bg,


                   bitmap_flags_t flags)


{


        int doneheight = 0, donewidth = 0;


        BBitmap *primary;


        BBitmap *pretiled;


        bool repeat_x = (flags & BITMAPF_REPEAT_X);


        bool repeat_y = (flags & BITMAPF_REPEAT_Y);





        if (!(repeat_x || repeat_y)) {


                /* Not repeating at all, so just plot it */


                primary = nsbeos_bitmap_get_primary(bitmap);


                return nsbeos_plot_bbitmap(x, y, width, height, primary, bg);


        }





        if (repeat_x && !repeat_y)


                pretiled = nsbeos_bitmap_get_pretile_x(bitmap);


        if (repeat_x && repeat_y)


                pretiled = nsbeos_bitmap_get_pretile_xy(bitmap);


        if (!repeat_x && repeat_y)


                pretiled = nsbeos_bitmap_get_pretile_y(bitmap);


        primary = nsbeos_bitmap_get_primary(bitmap);





        /* use the primary and pretiled widths to scale the w/h provided */


        width *= pretiled->Bounds().Width() + 1;


        width /= primary->Bounds().Width() + 1;


        height *= pretiled->Bounds().Height() + 1;


        height /= primary->Bounds().Height() + 1;





        BView *view;





        view = nsbeos_current_gc/*_lock*/();


        if (view == NULL) {


                beos_warn_user("No GC", 0);


                return NSERROR_INVALID;


        }





        // XXX: do we really need to use clipping reg ?


        // I guess it's faster to not draw clipped out stuff...





        BRect cliprect;


        BRegion clipreg;


        view->GetClippingRegion(&clipreg);


        cliprect = clipreg.Frame();





        //XXX: FIXME





        if (y > cliprect.top) {


                doneheight = ((int)cliprect.top - height) + ((y - (int)cliprect.top) % height);


        } else {


                doneheight = y;


        }





        while (doneheight < ((int)cliprect.bottom)) {


                if (x > cliprect.left) {


                        donewidth = ((int)cliprect.left - width) + ((x - (int)cliprect.left) % width);


                } else {


                        donewidth = x;


                }





                while (donewidth < (cliprect.right)) {


                        nsbeos_plot_bbitmap(donewidth, doneheight,


                                            width, height, pretiled, bg);


                        donewidth += width;


                        if (!repeat_x) {


                                break;


                        }


                }


                doneheight += height;


                if (!repeat_y) {


                        break;


                }


        }





#warning WRITEME





        return NSERROR_OK;


}








/**


 * Text plotting.


 *


 * \param ctx The current redraw context.


 * \param fstyle plot style for this text


 * \param x x coordinate


 * \param y y coordinate


 * \param text UTF-8 string to plot


 * \param length length of string, in bytes


 * \return NSERROR_OK on success else error code.


 */


static nserror


nsbeos_plot_text(const struct redraw_context *ctx,


                 const struct plot_font_style *fstyle,


                 int x,


                 int y,


                 const char *text,


                 size_t length)


{


        if (!nsfont_paint(fstyle, text, length, x, y)) {


                return NSERROR_INVALID;


        }





        return NSERROR_OK;


}








/**


 * beos plotter operation table


 */


const struct plotter_table nsbeos_plotters = {


        nsbeos_plot_clip,


        nsbeos_plot_arc,


        nsbeos_plot_disc,


        nsbeos_plot_line,


        nsbeos_plot_rectangle,


        nsbeos_plot_polygon,


        nsbeos_plot_path,


        nsbeos_plot_bitmap,


        nsbeos_plot_text,


        NULL, // Group Start


        NULL, // Group End


        NULL, // Flush


        true // option_knockout


};








#ifdef TEST_PLOTTERS


//


static void test_plotters(void)


{


        int x0, y0;


        int x1, y1;


        struct rect r;





        x0 = 5;


        y0 = 5;


        x1 = 35;


        y1 = 6;





        plot.line(x0, y0, x1, y1, 1, 0x0000ff00, false, false);


        y0+=2; y1+=2;


        plot.line(x0, y0, x1, y1, 1, 0x0000ff00, true, false);


        y0+=2; y1+=2;


        plot.line(x0, y0, x1, y1, 1, 0x0000ff00, false, true);


        y0+=2; y1+=2;


        plot.line(x0, y0, x1, y1, 1, 0x0000ff00, true, true);


        y0+=10; y1+=20;





        plot.fill(x0, y0, x1, y1, 0x00ff0000);


        plot.rectangle(x0+10, y0+10, x1-x0+1, y1-y0+1, 2, 0x00ffff00, true, false);


        y0+=30; y1+=30;





        r.x0 = x0 + 2;


        r.y0 = y0 + 2;


        r.x1 = x1 - 2;


        r.y1 = y1 - 2;


        plot.clip(&r);





        plot.fill(x0, y0, x1, y1, 0x00000000);


        plot.disc(x1, y1, 8, 0x000000ff, false);





        r.x0 = 0;


        r.y0 = 0;


        r.x1 = 300;


        r.y1 = 300;


        plot.clip(&r);





        y0+=30; y1+=30;





}





#include <Application.h>


#include <View.h>


#include <Window.h>


class PTView : public BView {


public:


        PTView(BRect frame) : BView(frame, "view", B_FOLLOW_NONE, B_WILL_DRAW) {};


        virtual ~PTView() {};


        virtual void Draw(BRect update)


        {


                test_plotters();


        };





};





extern "C" void test_plotters_main(void);


void test_plotters_main(void)


{


        BApplication app("application/x-vnd.NetSurf");


        memcpy(&plot, &nsbeos_plotters, sizeof(plot));


        BRect frame(0,0,300,300);


        PTView *view = new PTView(frame);


        frame.OffsetBySelf(100,100);


        BWindow *win = new BWindow(frame, "NetSurfPlotterTest", B_TITLED_WINDOW, B_QUIT_ON_WINDOW_CLOSE);


        win->AddChild(view);


        nsbeos_current_gc_set(view);


        win->Show();


        app.Run();


}


#endif /* TEST_PLOTTERS */







netsurf-vince/pdf/frontends/beos/plotters.h

/*
 * Copyright 2008 François Revol <mmu_man@users.sourceforge.net>
 * Copyright 2005 James Bursa <bursa@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Target independent plotting (BeOS interface).
 */

#ifndef NETSURF_BEOS_PLOTTERS_H
#define NETSURF_BEOS_PLOTTERS_H 1

extern "C" {

struct plotter_table;

extern const struct plotter_table nsbeos_plotters;

}

#include <View.h>

extern BView *current_view;

extern BView *nsbeos_current_gc(void);
extern BView *nsbeos_current_gc_lock(void);
extern void nsbeos_current_gc_unlock(void);
extern void nsbeos_current_gc_set(BView *view);

rgb_color nsbeos_rgb_colour(colour c);
void nsbeos_set_colour(colour c);
void nsbeos_plot_caret(int x, int y, int h);

#endif /* NETSURF_GTK_PLOTTERS_H */







netsurf-vince/pdf/frontends/beos/res.h

/*
 * Copyright 2008 François Revol <mmu_man@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */








netsurf-vince/pdf/frontends/beos/res.rdef

/*
 * Copyright 2008 François Revol <mmu_man@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include "res.h"

/* files exported as resource: via rsrc:// mapping are added by the makefile */

/* application flags (multiple launch) */
resource(1, "BEOS:APP_FLAGS") (#'APPF') $"01000000";

/* application MIME signature */
resource(1, "BEOS:APP_SIG") (#'MIMS') "application/x-vnd.NetSurf";

/* list of supported MIME types */
resource(1, "BEOS:FILE_TYPES") message {
	"types" = "text/html",
	"types" = "image/gif",
	"types" = "image/jpeg",
	"types" = "application/x-vnd.Be-bookmark",
	"types" = "text",
	"types" = "application/x-vnd.Be-doc_bookmark",
	"types" = "application/x-vnd.Be.URL.file",
	"types" = "application/x-vnd.Be.URL.ftp",
	"types" = "application/x-vnd.Be.URL.http",
	"types" = "application/x-vnd.Be.URL.https"
};

/* BeOS large (32x32) icon */
resource(101, "BEOS:L:STD_ICON") #'ICON' array {
	$"FFFFFFFFFFFFFFFFFFFFFF0E0A00D600D6000AAF0EFFFFFFFFFFFFFFFFFFFFFF"
	$"FFFFFFFFFFFFFFFF0E0A000001DED5D5D5DE020000090EFFFFFFFFFFFFFFFFFF"
	$"FFFFFFFFFFFFFF0B0001B58D6666666C6C6C6C93B50200090EFFFFFFFFFFFFFF"
	$"FFFFFFFFFF0E0000016D66666666666C6C6C6C6C6C6CB40104AFFFFFFFFFFFFF"
	$"FFFFFFFF0E0001B503464666666666666C6C6C6C6C6C6C9303000DFFFFFFFFFF"
	$"FFFFFF0E000267AEB5464666666666666C6C6C6C66666C7292DE000DFFFFFFFF"
	$"FFFFFF070167464666464646666666666C666C6C1F1F66664092DE000EFFFFFF"
	$"FFFF0B008E46464646464646666666666C403F1E3F3F3F3F6692930100FFFFFF"
	$"FFFF00074646668D46464666666666666C663F3F3F3F3F3F6672927E000EFFFF"
	$"FF0B006D6646670246464666666666666C663F3F3F3F3F3F3F1E6C923D00FFFF"
	$"FF00D56666668E044646666666666666403F3F3F3F3F3F3F1F6692927E000EFF"
	$"0E008E666666678E666666666666666C6C661E3F3F3F3F3F1D92929293000BFF"
	$"0B016C66666666666666666666666C6C6C6C403F3F3F3F3F3F6C929292DE00FF"
	$"08036C666666666666666666666C6C6C6C6C1E1D403F1E6C666C929292DD00FF"
	$"00D56C6C66668D06666666666C6C6C6C6C6C6C6C6C1D667292929292927E03FF"
	$"00D56C6C6C6C8D02666C6C6C6C6C6C6C6C6C6C6C6C6C729292929292927E03FF"
	$"00D56C6C6C6C6CDE6C6C6C6C6C6C6C6C6C6C6C6C7272729292929292927E03FF"
	$"00DE6C6C6C6C6C6C6C6C6C6C6C6C6C6C6C6C6C7272729292929292925F0103FF"
	$"09026C6C6C6C6C6C6C6C6C6C6C6C6C6C6C6C72727292929292929293010100FF"
	$"0B008D6C6C6C6C8DD56C6C6C6C6C6C6C6C72727272929292929292927E3D29FF"
	$"0E00B46C6C6C6C6C01936C6C6C6C6C6C72727292929292927E7E92925F000BFF"
	$"FF00DE6C6C6C6C6CB5B46C6C6C6C727272729292929292DE297E9292DD020EFF"
	$"FF0C0002B4726C6C6C6C7272727272727292B4DD7F929293929292920100FFFF"
	$"FFFF00007F7272B4DDDD927293DDDEB49292DEDDB3929292929292DD000EFFFF"
	$"FFFFAF00B4727293B47FDEB4937E7E93929292929292929292925F0009FFFFFF"
	$"FFFFFF0A00B4929292929301939292929292929292929292925F0100FFFFFFFF"
	$"FFFFFFFF0700B4929292927E9392929292929292929292925F01000EFFFFFFFF"
	$"FFFFFFFFFF0700DD9292929292929292929292929292927E01000EFFFFFFFFFF"
	$"FFFFFFFFFFFF0A003D7E9292927E7E9292929292925FDE00000EFFFFFFFFFFFF"
	$"FFFFFFFFFFFFFF0D00003D7F5F5F017E92925F7EDE000300FFFFFFFFFFFFFFFF"
	$"FFFFFFFFFFFFFFFFFF0D00030000000001010000000C0EFFFFFFFFFFFFFFFFFF"
	$"FFFFFFFFFFFFFFFFFFFFFFFF0E0B000A0A0A0D0EFFFFFFFFFFFFFFFFFFFFFFFF"
};

/* BeOS small (16x16) icon */
resource(101, "BEOS:M:STD_ICON") #'MICN' array {
	$"FFFFFFFF0E0900020205000DFFFFFFFF"
	$"FFFFFF09038E66666C6C93DD000EFFFF"
	$"FFFF00B5AE4666666C6C666CB4050EFF"
	$"FF098E464646666666401D4066B400FF"
	$"0E05668E664666666C1E3F3F1D6CDDAF"
	$"098E668E66666666661F3F3F1E729300"
	$"006C66666666666C6C401E1E40729204"
	$"026C6CB46C666C6C6C6C6C66929292DE"
	$"026C6C8D6C6C6C6C6C6C72729292923D"
	$"006C6C6C8D6C6C6C6C72729292927E04"
	$"09946C6CB56C6C6C72729292DD935F00"
	$"0E009492B49293B492B47E929292DE0D"
	$"FF0A7F92937F939392929292927E00FF"
	$"FFFF08DD92929292929292927E00FFFF"
	$"FFFFFF0B017E93DD92927EDE09FFFFFF"
	$"FFFFFFFF0E0B000500000A0EFFFFFFFF"
};

/* Haiku vector icon */
resource(101, "BEOS:ICON") #'VICN' array {
	$"6E6369660A02010203AE259A400198BFFA65AE20E548AF9547F2037F30A0FFFF"
	$"00E8F1FDFFF131A0FFFB02000602B83B85BC57333C5733B83B8549EAE1481199"
	$"00359FFFFFFFFFFF05FF05010400600500020002033D9F21B889EB3A4CEE3F48"
	$"204AB4B1440D2D10339DFF51369381810DB3339DFF68020002013E7E6E26628C"
	$"A83C7540569A4565A3CA24492BEEF3F70001EEF3F731017D828B95160204BFE6"
	$"B413C670B413B95DB413B411BF78B411B92DB411C5C3BFE6CADDB95CCADDC66F"
	$"CADDCBBCBF78CBBCC5C4CBBCB92E0204BC63B4EAC0E922B7DDB608B570BBF0B4"
	$"C0B92EB61EBEB2BEDDBEE8BA56C007C363BDCBC5D0B7E2C67FBAA5C522B52002"
	$"04BFDEB448C60DB448B9ADB448B4ADBF9AB4ADB955B4ADC5DABFDECAEDB9ABCA"
	$"EDC60BCAEDCB0FBF9ACB0FC5DCCB0FB9570204BFDFB4D8C5BFB4D8B9FEB4D8B5"
	$"3DBF9AB53DB9A5B53DC58ABFDFCA5CB9FCCA5CC5BDCA5CCA81BF9ACA81C58BCA"
	$"81B9A70606BA0BBF11CB5CC71BCAFECB92C8F7CA15CAF2CCF9C666CA36C48EC4"
	$"A7CA76C78DC943C2BECB40BF11CB5D0A04BB16B6B2BA9C2EB9CFB86BBA5AB65D"
	$"0A04BA10BC6AB954BC62B96CBADFBA3EBAE70A04BA21BEB5BA5AC047B98DC071"
	$"B93ABEF30A04BAFDC28BBB88C3E9BAD5C43EBA59C2CD0A04BD84C730BCE154BC"
	$"1CC679BCAAC5F90A04BEF3C932C015CA3BBF51CAA0BE4FC9AB0A04B812C4E6B8"
	$"1CC5AEB693C46DB6DEC3F70A04BA6AC535BBD4C545BBCDC617BAACC6020A04BE"
	$"1EC565BF9AC51CBFB2C5E6BE5FC6340A04C1DCC4D3C348C459C381C524C244C5"
	$"8D0A04C6D0C2EDC721C39FC5E5C45FC595C3AA0A04C8E6C175C9A042CA54C102"
	$"C962C20E0611AAAAAAAE02C14FB955C2EAB96FC38BB7E6C47FB928C628B8C3C6"
	$"04BA40C793BB18C64ABC15C6B4BDE0C50CBDCAC479BF41C372BE11C17FBE79C1"
	$"FEBCB2C207BCB3C1F5BCB2C047BC1CC1A7BAEBC14EB9540205C03CC10EC030C0"
	$"EFC0B9C250BFCBC606BE8FC591C21CC6E2C5DBC385C74DC4AAC5AAC35EC643BC"
	$"27C7D2BF42C4B3B90CC27CB994C3B1BA28C084B8A30605EF03B6CFBA0EB779B7"
	$"92B672BB6AB633BD29B598BCA2B7B3BE77BD4BBD3EC58CB654C86EB88FC42DB5"
	$"45BC71B55CBF70B47FB920B65000000204CB77C91ACB76C797CB79CAACC293CB"
	$"88C456CB8AC0CCCB86BAB3C975BAACCAF2BABAC7F6C286C704C0CCC704C44DC7"
	$"04250A090115023FFFDCB41DBB3451734030CDBF6EE7C3CF400A000100023F88"
	$"1AB4F02F34DE2C3F9E484326CF4422000A060112023CDC96413114C145263E69"
	$"DE4C32CFCB0EE00A0301031A4002C300000000000040012FBD3E023BCFC439BF"
	$"01178100040A0301031A4002C300000000000040012FBD3E023BCFC42F390117"
	$"8200040A0301031A4002C300000000000040012FBD3E023BCFC41A2F01178200"
	$"040A050105023EF4D13E9DFDBE66B43EB65E491E02C6E7CA0A0501051A3EE861"
	$"3EABC8BE735C3EAAF54929C0C6EFBE1A3901178100040A050106023F4B963E44"
	$"75BE44753F4B9648D9CDC72B1A0A0501061A3F4B963E4475BE44753F4B9648D9"
	$"CDC72B1A1A3901178100040A0501061A3F4B963E4475BE44753F4B9648D9CDC7"
	$"2B1A001901178300040A050107023F4B963E4475BE44753F4B9648D9CDC72B1A"
	$"0A0501071A3F4B963E4475BE44753F4B9648D9CDC72B1A1A3901178100040A05"
	$"0108023F4B963E4475BE44753F4B9648D9CDC72B1A0A0501081A3F4B963E4475"
	$"BE44753F4B9648D9CDC72B1A1A3901178100040A0501081A3F4B963E4475BE44"
	$"753F4B9648D9CDC72B1A001901178300040A050109023F70F53E0A00BE0A003F"
	$"70F5485F8CC6CD790A0501091A3F70F53E0A00BE0A003F70F5485F8CC6CD791A"
	$"3901178100040A05010A023F4B963E4475BD81043E8BD247F0BEC26F710A0501"
	$"0A1A3F4B963E4475BD81043E8BD247F0BEC26F711A3901178100040A05010A1A"
	$"3F4B963E4475BD81043E8BD247F0BEC26F71001901178300040A05010B023F7B"
	$"673D4154BE6C8B3F3385495313C5FE290A05010B1A3F7B673D4154BE6C8B3F33"
	$"85495313C5FE291A3901178100040A05010C023F70093E0B8EBE0B8E3F700948"
	$"A7CCC721CF0A05010C1A3F70093E0B8EBE0B8E3F700948A7CCC721CF1A390117"
	$"8100040A05010D023F70093E0B8EBE0B8E3F700948A7CCC721CF0A05010D1A3F"
	$"70093E0B8EBE0B8E3F700948A7CCC721CF1A3901178100040A05010D1A3F7009"
	$"3E0B8EBE0B8E3F700948A7CCC721CF001901178300040A05010E023F70093E0B"
	$"8EBE0B8E3F700948A7CCC721CF0A05010E1A3F70093E0B8EBE0B8E3F700948A7"
	$"CCC721CF1A3901178100040A05010F023FB1173D145ABD145A3FB117474282C6"
	$"7CF80A05010F1A3FB1173D145ABD145A3FB117474282C67CF81A390117810004"
	$"0A05010F1A3FB1173D145ABD145A3FB117474282C67CF8001901178300040A05"
	$"0110023F68373CD78FBD05193F9ECF48132CC5E0A80A0501101A3F68373CD78F"
	$"BD05193F9ECF48132CC5E0A81A3901178100040A020111000A0301031A4002C3"
	$"00000000000040012FBD3E023BCFC400190117850004"
};

/* ZETA SVG icon descriptor */
resource(101, "BEOS:D:STD_ICON") (#'iICO') $"4944585A055300";

/* ZETA SVG compressed icon */
resource(101, "BEOS:V:STD_ICON") #'zICO' array {
	$"7A10000078DAED57DD6EDB3618BDEF5310CA4D03C40C7F3E8A6466B7C002AC37"
	$"2C066CCD03B8B1EC6853A44052B3644FBFF351769C7601D68B41BB5814C03AA2"
	$"8EA8C3F3FD5059BE7FB86DC47DD50F75D7AE0A2D5521AAF6BADBD4ED6E555C7D"
	$"FA69110A318CEB76B36EBAB65A158FD550BC7FF76639DCEFC41FF566BC591525"
	$"15E2A6AA7737E384AFBBA6EB17753B56FD5DD7ACC73C7353B7D5BAFFE5C38FC5"
	$"BB3762B9C38F58DEADC71B4CFED860DE6DDD341727DB7C14B8391D9B55F131C8"
	$"6085355299CB0C8D92C10BEDF3AFCE231137277C494AEAC3384569F49E3FE169"
	$"9A099365E6C4772633F33C195F4EF34FE3F9B513FD28E6CFA3CAB15FB7C3B6EB"
	$"6F57C5ED7AECEB87B75A928E670A7F135AE08D21B8B385B6D2913FE567CF5FF6"
	$"A085CD3F60A4EF7EAF0E861CAE17D9F10B92D6C5F26990ADFDADABDB8BCFD57D"
	$"D5FC9FCCEBD79B7ADD7CE053D58EA2C68A77FB0BE4F1015EB5F538AC8A2F43D5"
	$"FF7AB7BEAE7E6EAF860A69FAB02AC0BA7ECCA77ECADDC3339FFEA64A49174C56"
	$"B598A00ED2C4F20C0E292277CA790D49C3D8DD896EBB1DAA31CFCBD78B5C11AB"
	$"E2E473D83AA4F7F90B54FD0D55A9E80FD4E5F9D70B7D3971BEF4CDDB93A7E59F"
	$"BE16D15311A97C7C53445A3AEBC26B117D6717262309EB0CD287449A8518278D"
	$"4F445295C260529BB0923208A36524E638811229CB64BD8C41E828A34DB69486"
	$"D83A054CB2746C0EE964B5B49E39A01B5912CFA875821F1E9864C03846A0A094"
	$"44CCB1D92D6F9275321856468E5FE5BCE0C980A3D450869743E551FD7FD8B7D1"
	$"29BCF9BEBEFD6AF73F25E954D45FBBC68BC6B2E09449C02A5B02CD30C069C604"
	$"1CA42B858619E9197D5E9921DB89CA8E90C39185DFBA942E66CC30F26D45E919"
	$"7566891C6E477BBB900CCAB18DE84EC0F6492E3248A70379EE5813C494B23489"
	$"1B2C9A629441735029705325CBC24088313D23CF2A1281837B68DCCA2794150A"
	$"8D9C8C09D54668FFA50CC05A9A4C0958C7913EAF4C98640405CE438E64291CFA"
	$"0970902AF2166493C9658F7DCB43F2913E6FC8D1080D875621FF48EA2828B71E"
	$"6DB3366E64893981C7C384F7FC79757AE9598ECAD1B591B1A58CF32E1EFCBE23"
	$"01E7AADAB3E78DB9934AF37B89C3CC9969789730874F0DC721577EAFF7C89E55"
	$"A4CD5F3F882605DE78BCE668A2E3A09235ED2D06C7E5E847979EF1E7D589E70D"
	$"37206C8A6C12FACEB4115A2E20BE5BF206E9F3D75EC8F8C09F5527BA0F3666B8"
	$"A774227C5F46EEE6E8F2FC3D4A025F088025F726C8D7907FA4FF2B3297E7F8C7"
	$"7F793EDCE3F417BB10DA0B"
};

/* toolbar icons from Zumi <http://zumi.xoom.it/myhaiku>
 * (generated by Icon-O-Matic from the HFIV source file,
 * can't be automated)
 */

resource(102, "forward_button") #'VICN' array {
	$"6E6369660304006603005900020006020000003C6000C000000000004C000048"
	$"A0000080FF80FF00B300010A0748353448343E223E222C342C3422030A000100"
	$"30222201178322040A0101001001178322040A02010000"
};

resource(103, "back_button") #'VICN' array {
	$"6E6369660304006603005900020006020000003C6000C000000000004C000048"
	$"A0000080FF80FF00B300010A0722353622362C482C483E363E3648030A000100"
	$"30222201178322040A0101001001178322040A02010000"
};

resource(104, "stop_button") #'VICN' array {
	$"6E6369660304006603800000020006020000003C6000C000000000004C000048"
	$"A00000FFABABFFD900000208022A40402A02043525BEE325B7D825253525B7D8"
	$"25BEE33545B7D845BEE345453545BEE345B7D8030A0002000130222201178900"
	$"040A010200011001178900040A02020100100117850004"
};

resource(105, "reload_button") #'VICN' array {
	$"6E6369660404006603004080020006020000003A0000C000000000004C000046"
	$"7FFF00ABD5FFFF006CD9020006020000003A0000C000000000004C0000467FFF"
	$"FFAAD4FF00006CD9010606C60F482232383D2D3D2D3826222A2B2329224327BC"
	$"B7B25A4327060A00010030222201178322040A0101001001178322040A020100"
	$"000A00010012C00000000000000000C000004AC0004AC00001178422040A0101"
	$"0012C00000000000000000C000004AA0004AA00001178422040A03010002C000"
	$"00000000000000C000004AA0004AA000"
};

resource(106, "home_button") #'VICN' array {
	$"6E6369660804006603800000020006020000003A8000C000000000004C000047"
	$"000000FFABABFFD900000554020016020000003AC000C000000000004BE00048"
	$"A00000FFFFE50300590002000602000000370000C000000000004C00004A5000"
	$"0080FF80FF00B20003806040040A064836483035222230223635280A04484848"
	$"42224222480A0542404234352A283428400A042C342C4032403234080A030102"
	$"1001178400040A040102000A0101001001178402040A020100000A0501011001"
	$"178402040A060101000A070103000A0701030240AAAA0000000000003E000045"
	$"0000468000"
};
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/*
 * This file is part of NetSurf, http://netsurf-browser.org/
 */

/* Load base stylesheet. */

/*@import "default.css";*/
@import "rsrc:///default.css";

/* Apply GTK specific rules. */

input { font-size: 95%; border: medium inset #ddd; }
input[type=button], input[type=reset], input[type=submit], button {
	background-color: #ddd; border: medium outset #ddd; }
input[type=checkbox], input[type=radio] { font-size: 105%; }
input[type=file] { background-color: #ddd; border: medium inset #ddd; }

select { background-color: #ddd; border: medium inset #ddd; font-size: 95%; }
select:after { border-left:4px ridge #ddd; }

textarea { font-size: 95%; border: medium inset #ddd; }
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The source code, documentation, translatable messages files and UI 
definitions contained within NetSurf are licensed under the following terms:

  NetSurf is free software; you can redistribute it and/or modify
  it under the terms of the GNU General Public License as published by
  the Free Software Foundation; version 2 of the License.
  
  In addition, as a special exception, permission is granted to link the
  code of this release of NetSurf with the OpenSSL project's "OpenSSL"
  library (or with modified versions of it that use the same licence as 
  the "OpenSSL" library), and distribute the linked executables. You must
  obey the GNU General Public License version 2 in all respects for all of 
  the code used other than "OpenSSL". If you modify the code, you may 
  extend this exception to your version of the code, but you are not
  obligated to do so. If you do not wish to do so, delete this exception
  statement from your version.

All visual artwork contained within NetSurf is licensed under the terms of 
the MIT License.

The full text of the MIT and GPL licenses are provided in Annex A and 
Annex B of this document.


Annex A: The MIT License
------------------------

Permission is hereby granted, free of charge, to any person obtaining a copy 
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights 
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell 
copies of the Software, and to permit persons to whom the Software is 
furnished to do so, subject to the following conditions: 

The above copyright notice and this permission notice shall be included in 
all copies or substantial portions of the Software. 

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR 
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, 
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE 
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER 
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN 
THE SOFTWARE. 


Annex B: The GNU General Public License
---------------------------------------


                    GNU GENERAL PUBLIC LICENSE
		       Version 2, June 1991

 Copyright (C) 1989, 1991 Free Software Foundation, Inc.,
 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA
 Everyone is permitted to copy and distribute verbatim copies
 of this license document, but changing it is not allowed.

			    Preamble

  The licenses for most software are designed to take away your
freedom to share and change it.  By contrast, the GNU General Public
License is intended to guarantee your freedom to share and change free
software--to make sure the software is free for all its users.  This
General Public License applies to most of the Free Software
Foundation's software and to any other program whose authors commit to
using it.  (Some other Free Software Foundation software is covered by
the GNU Lesser General Public License instead.)  You can apply it to
your programs, too.

  When we speak of free software, we are referring to freedom, not
price.  Our General Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
this service if you wish), that you receive source code or can get it
if you want it, that you can change the software or use pieces of it
in new free programs; and that you know you can do these things.

  To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
These restrictions translate to certain responsibilities for you if you
distribute copies of the software, or if you modify it.

  For example, if you distribute copies of such a program, whether
gratis or for a fee, you must give the recipients all the rights that
you have.  You must make sure that they, too, receive or can get the
source code.  And you must show them these terms so they know their
rights.

  We protect your rights with two steps: (1) copyright the software, and
(2) offer you this license which gives you legal permission to copy,
distribute and/or modify the software.

  Also, for each author's protection and ours, we want to make certain
that everyone understands that there is no warranty for this free
software.  If the software is modified by someone else and passed on, we
want its recipients to know that what they have is not the original, so
that any problems introduced by others will not reflect on the original
authors' reputations.

  Finally, any free program is threatened constantly by software
patents.  We wish to avoid the danger that redistributors of a free
program will individually obtain patent licenses, in effect making the
program proprietary.  To prevent this, we have made it clear that any
patent must be licensed for everyone's free use or not licensed at all.

  The precise terms and conditions for copying, distribution and
modification follow.

		    GNU GENERAL PUBLIC LICENSE
   TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

  0. This License applies to any program or other work which contains
a notice placed by the copyright holder saying it may be distributed
under the terms of this General Public License.  The "Program", below,
refers to any such program or work, and a "work based on the Program"
means either the Program or any derivative work under copyright law:
that is to say, a work containing the Program or a portion of it,
either verbatim or with modifications and/or translated into another
language.  (Hereinafter, translation is included without limitation in
the term "modification".)  Each licensee is addressed as "you".

Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope.  The act of
running the Program is not restricted, and the output from the Program
is covered only if its contents constitute a work based on the
Program (independent of having been made by running the Program).
Whether that is true depends on what the Program does.

  1. You may copy and distribute verbatim copies of the Program's
source code as you receive it, in any medium, provided that you
conspicuously and appropriately publish on each copy an appropriate
copyright notice and disclaimer of warranty; keep intact all the
notices that refer to this License and to the absence of any warranty;
and give any other recipients of the Program a copy of this License
along with the Program.

You may charge a fee for the physical act of transferring a copy, and
you may at your option offer warranty protection in exchange for a fee.

  2. You may modify your copy or copies of the Program or any portion
of it, thus forming a work based on the Program, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditions:

    a) You must cause the modified files to carry prominent notices
    stating that you changed the files and the date of any change.

    b) You must cause any work that you distribute or publish, that in
    whole or in part contains or is derived from the Program or any
    part thereof, to be licensed as a whole at no charge to all third
    parties under the terms of this License.

    c) If the modified program normally reads commands interactively
    when run, you must cause it, when started running for such
    interactive use in the most ordinary way, to print or display an
    announcement including an appropriate copyright notice and a
    notice that there is no warranty (or else, saying that you provide
    a warranty) and that users may redistribute the program under
    these conditions, and telling the user how to view a copy of this
    License.  (Exception: if the Program itself is interactive but
    does not normally print such an announcement, your work based on
    the Program is not required to print an announcement.)

These requirements apply to the modified work as a whole.  If
identifiable sections of that work are not derived from the Program,
and can be reasonably considered independent and separate works in
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works.  But when you
distribute the same sections as part of a whole which is a work based
on the Program, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the
entire whole, and thus to each and every part regardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent is to
exercise the right to control the distribution of derivative or
collective works based on the Program.

In addition, mere aggregation of another work not based on the Program
with the Program (or with a work based on the Program) on a volume of
a storage or distribution medium does not bring the other work under
the scope of this License.

  3. You may copy and distribute the Program (or a work based on it,
under Section 2) in object code or executable form under the terms of
Sections 1 and 2 above provided that you also do one of the following:

    a) Accompany it with the complete corresponding machine-readable
    source code, which must be distributed under the terms of Sections
    1 and 2 above on a medium customarily used for software
    interchange; or,

    b) Accompany it with a written offer, valid for at least three
    years, to give any third party, for a charge no more than your
    cost of physically performing source distribution, a complete
    machine-readable copy of the corresponding source code, to be
    distributed under the terms of Sections 1 and 2 above on a medium
    customarily used for software interchange; or,

    c) Accompany it with the information you received as to the offer
    to distribute corresponding source code.  (This alternative is
    allowed only for noncommercial distribution and only if you
    received the program in object code or executable form with such
    an offer, in accord with Subsection b above.)

The source code for a work means the preferred form of the work for
making modifications to it.  For an executable work, complete source
code means all the source code for all modules it contains, plus any
associated interface definition files, plus the scripts used to
control compilation and installation of the executable.  However, as a
special exception, the source code distributed need not include
anything that is normally distributed (in either source or binary
form) with the major components (compiler, kernel, and so on) of the
operating system on which the executable runs, unless that component
itself accompanies the executable.

If distribution of executable or object code is made by offering
access to copy from a designated place, then offering equivalent
access to copy the source code from the same place counts as
distribution of the source code, even though third parties are not
compelled to copy the source along with the object code.

  4. You may not copy, modify, sublicense, or distribute the Program
except as expressly provided under this License.  Any attempt
otherwise to copy, modify, sublicense or distribute the Program is
void, and will automatically terminate your rights under this License.
However, parties who have received copies, or rights, from you under
this License will not have their licenses terminated so long as such
parties remain in full compliance.

  5. You are not required to accept this License, since you have not
signed it.  However, nothing else grants you permission to modify or
distribute the Program or its derivative works.  These actions are
prohibited by law if you do not accept this License.  Therefore, by
modifying or distributing the Program (or any work based on the
Program), you indicate your acceptance of this License to do so, and
all its terms and conditions for copying, distributing or modifying
the Program or works based on it.

  6. Each time you redistribute the Program (or any work based on the
Program), the recipient automatically receives a license from the
original licensor to copy, distribute or modify the Program subject to
these terms and conditions.  You may not impose any further
restrictions on the recipients' exercise of the rights granted herein.
You are not responsible for enforcing compliance by third parties to
this License.

  7. If, as a consequence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License.  If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Program at all.  For example, if a patent
license would not permit royalty-free redistribution of the Program by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under
any particular circumstance, the balance of the section is intended to
apply and the section as a whole is intended to apply in other
circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system, which is
implemented by public license practices.  Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or she is willing
to distribute software through any other system and a licensee cannot
impose that choice.

This section is intended to make thoroughly clear what is believed to
be a consequence of the rest of this License.

  8. If the distribution and/or use of the Program is restricted in
certain countries either by patents or by copyrighted interfaces, the
original copyright holder who places the Program under this License
may add an explicit geographical distribution limitation excluding
those countries, so that distribution is permitted only in or among
countries not thus excluded.  In such case, this License incorporates
the limitation as if written in the body of this License.

  9. The Free Software Foundation may publish revised and/or new versions
of the General Public License from time to time.  Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

Each version is given a distinguishing version number.  If the Program
specifies a version number of this License which applies to it and "any
later version", you have the option of following the terms and conditions
either of that version or of any later version published by the Free
Software Foundation.  If the Program does not specify a version number of
this License, you may choose any version ever published by the
Free Software Foundation.

  10. If you wish to incorporate parts of the Program into other free
programs whose distribution conditions are different, write to the author
to ask for permission.  For software which is copyrighted by the Free
Software Foundation, write to the Free Software Foundation; we sometimes
make exceptions for this.  Our decision will be guided by the two goals
of preserving the free status of all derivatives of our free software and
of promoting the sharing and reuse of software generally.

			    NO WARRANTY

  11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS
NO WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE
LAW.  EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS
AND/OR OTHER PARTIES PROVIDE THE PROGRAM "AS IS" WITHOUT WARRANTY OF
ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO,
THE IMPLIED WARRANTIES OFMERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.  THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE
PROGRAM IS WITH YOU.  SHOULD THE PROGRAM PROVE DEFECTIVE, YOU
ASSUME THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

  12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN
WRITING WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY
MODIFY AND/OR REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE
TO YOU FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR
CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE
THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA
BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD
PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER
PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISE
OF THE POSSIBILITY OF SUCH DAMAGES.

		     END OF TERMS AND CONDITIONS
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/*


 * Copyright 2015 Adrián Arroyo Calle <adrian.arroyocalle@gmail.com>


 * Copyright 2008 François Revol <mmu_man@users.sourceforge.net>


 * Copyright 2006 Rob Kendrick <rjek@rjek.com>


 *


 * This file is part of NetSurf, http://www.netsurf-browser.org/


 *


 * NetSurf is free software; you can redistribute it and/or modify


 * it under the terms of the GNU General Public License as published by


 * the Free Software Foundation; version 2 of the License.


 *


 * NetSurf is distributed in the hope that it will be useful,


 * but WITHOUT ANY WARRANTY; without even the implied warranty of


 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the


 * GNU General Public License for more details.


 *


 * You should have received a copy of the GNU General Public License


 * along with this program.  If not, see <http://www.gnu.org/licenses/>.


 */





#define __STDBOOL_H__   1


#include <assert.h>


#include <stdio.h>


#include <stdlib.h>


#include <string.h>





#include <BeBuild.h>


#include <Bitmap.h>


#include <Box.h>


#include <Button.h>


#include <Dragger.h>


#include <Menu.h>


#include <MenuBar.h>


#include <MenuItem.h>


#include <Node.h>


#include <Path.h>


#include <PopUpMenu.h>


#include <Resources.h>


#include <Roster.h>


#include <Screen.h>


#include <ScrollView.h>


#include <String.h>


#include <StringView.h>


#include <TextControl.h>


#include <View.h>


#include <Window.h>





#if defined(__HAIKU__)


#include <IconUtils.h>


#include "WindowStack.h"


#endif





#include <fs_attr.h>





extern "C" {


#include "utils/messages.h"


#include "utils/utils.h"


#include "utils/log.h"


#include "utils/nsurl.h"


#include "utils/nsoption.h"


#include "netsurf/netsurf.h"


#include "netsurf/plotters.h"


#include "netsurf/clipboard.h"


#include "netsurf/content.h"


#include "netsurf/content_type.h"


#include "netsurf/browser_window.h"


#include "netsurf/form.h"


#include "netsurf/keypress.h"


#include "desktop/browser_history.h"


#include "desktop/version.h"


#include "desktop/searchweb.h"


#include "desktop/search.h"


}





#include "beos/about.h"


#include "beos/bitmap.h"


#include "beos/gui.h"


#include "beos/plotters.h"


#include "beos/scaffolding.h"


#include "beos/gui_options.h"


//#include "beos/completion.h"


#include "beos/throbber.h"


#include "beos/window.h"


#include "beos/schedule.h"


//#include "beos/download.h"


#include "beos/cookies.h"





#define TOOLBAR_HEIGHT 32


#define DRAGGER_WIDTH 8





struct beos_history_window;





class NSIconTextControl;


class NSBrowserWindow;


class NSThrobber;





struct beos_scaffolding {


    NSBrowserWindow     *window;    // top-level container object





    // top-level view, contains toolbar & top-level browser view


    NSBaseView      *top_view;





    BMenuBar        *menu_bar;





    BPopUpMenu      *popup_menu;





#ifdef ENABLE_DRAGGER


    BDragger        *dragger;


#endif





    BView           *tool_bar;





    BControl        *back_button;


    BControl        *forward_button;


    BControl        *stop_button;


    BControl        *reload_button;


    BControl        *home_button;





    NSIconTextControl   *url_bar;


    BTextControl    *search_bar;


    //BMenuField    *url_bar_completion;





    NSThrobber      *throbber;





    BStringView     *status_bar;





    BScrollView     *scroll_view;





    struct beos_history_window *history_window;





    int         throb_frame;


    struct gui_window   *top_level;


    int         being_destroyed;





    bool            fullscreen;





    /** Object under menu, or 0 if no object. */


    struct hlcache_handle       *current_menu_object;


};





struct beos_history_window {


    struct beos_scaffolding     *g;


    BWindow     *window;





};





struct menu_events {


    const char *widget;


};





// passed to the replicant main thread


struct replicant_thread_info {


    char app[B_PATH_NAME_LENGTH];


    BString url;


    char *args[3];


};








static int open_windows = 0;        /**< current number of open browsers */


static NSBaseView *replicant_view = NULL; /**< if not NULL, the replicant View we are running NetSurf for */


static sem_id replicant_done_sem = -1;


static thread_id replicant_thread = -1;





static void nsbeos_window_update_back_forward(struct beos_scaffolding *);


static void nsbeos_throb(void *);


static int32 nsbeos_replicant_main_thread(void *_arg);





// in beos_gui.cpp


extern int main(int argc, char** argv);





// in fetch_rsrc.cpp


extern BResources *gAppResources;





// #pragma mark - class NSIconTextControl





#define ICON_WIDTH 16





class NSIconTextControl : public BTextControl {


public:


        NSIconTextControl(BRect frame, const char* name,


                        const char* label, const char* initialText,


                        BMessage* message,


                        uint32 resizeMode


                            = B_FOLLOW_LEFT | B_FOLLOW_TOP,


                        uint32 flags


                            = B_WILL_DRAW | B_NAVIGABLE | B_DRAW_ON_CHILDREN);


virtual ~NSIconTextControl();





virtual void    FrameResized(float newWidth, float newHeight);


virtual void    Draw(BRect updateRect);


virtual void    DrawAfterChildren(BRect updateRect);


virtual void    AttachedToWindow();





void    SetBitmap(const BBitmap *bitmap);


void    FixupTextRect();





private:


    BPoint fIconOffset;


    BRect fIconFrame;


    const BBitmap *fIconBitmap;


};





NSIconTextControl::NSIconTextControl(BRect frame, const char* name,


                        const char* label, const char* initialText,


                        BMessage* message,


                        uint32 resizeMode,


                        uint32 flags)


    : BTextControl(frame, name, label, initialText, message, resizeMode, flags),


    fIconOffset(0,0),


    fIconBitmap(NULL)


{


    BRect r(Bounds());


    fIconFrame = r;


    fIconFrame.right = fIconFrame.left + ICON_WIDTH - 1;


    fIconFrame.bottom = fIconFrame.top + ICON_WIDTH - 1;


    fIconFrame.OffsetBy((int32)((r.IntegerHeight() - ICON_WIDTH + 3) / 2),


        (int32)((r.IntegerHeight() - ICON_WIDTH + 1) / 2));


    FixupTextRect();


}








NSIconTextControl::~NSIconTextControl()


{


    delete fIconBitmap;


}








void


NSIconTextControl::FrameResized(float newWidth, float newHeight)


{


    BTextControl::FrameResized(newWidth, newHeight);


    FixupTextRect();


}








void


NSIconTextControl::Draw(BRect updateRect)


{


    FixupTextRect();


    BTextControl::Draw(updateRect);


}








void


NSIconTextControl::DrawAfterChildren(BRect updateRect)


{


    BTextControl::DrawAfterChildren(updateRect);





    PushState();





    SetDrawingMode(B_OP_ALPHA);


    DrawBitmap(fIconBitmap, fIconFrame);





    //XXX: is this needed?


    PopState();


}








void


NSIconTextControl::AttachedToWindow()


{


    BTextControl::AttachedToWindow();


    FixupTextRect();


}








void


NSIconTextControl::SetBitmap(const BBitmap *bitmap)


{


    delete fIconBitmap;


    fIconBitmap = NULL;





    // keep a copy


    if (bitmap)


        fIconBitmap = new BBitmap(bitmap);


    // invalidate just the icon area


    Invalidate(fIconFrame);


}








void


NSIconTextControl::FixupTextRect()


{


    // FIXME: this flickers on resize, quite ugly


    BRect r(TextView()->TextRect());





    // don't fix the fix


    if (r.left > ICON_WIDTH)


        return;





    r.left += r.bottom - r.top;


    TextView()->SetTextRect(r);


}








#undef ICON_WIDTH





// #pragma mark - class NSResizeKnob





class NSResizeKnob : public BView {


public:


        NSResizeKnob(BRect frame, BView *target);


virtual ~NSResizeKnob();





virtual void    MouseDown(BPoint where);


virtual void    MouseUp(BPoint where);


virtual void    MouseMoved(BPoint where, uint32 code,


                            const BMessage* dragMessage);





virtual void    Draw(BRect updateRect);





void            SetBitmap(const BBitmap *bitmap);





private:


    const BBitmap *fBitmap;


    BView *fTarget;


    BPoint fOffset;


};





NSResizeKnob::NSResizeKnob(BRect frame, BView *target)


    : BView(frame, "NSResizeKnob", B_FOLLOW_BOTTOM | B_FOLLOW_RIGHT, B_WILL_DRAW),


    fBitmap(NULL),


    fTarget(target),


    fOffset(-1, -1)


{


    SetViewColor(0, 255, 0);


}








NSResizeKnob::~NSResizeKnob()


{


}








void


NSResizeKnob::MouseDown(BPoint where)


{


    SetMouseEventMask(B_POINTER_EVENTS,


        B_NO_POINTER_HISTORY | B_LOCK_WINDOW_FOCUS);


    fOffset = where;


}








void


NSResizeKnob::MouseUp(BPoint where)


{


    fOffset.Set(-1, -1);


}








void


NSResizeKnob::MouseMoved(BPoint where, uint32 code,


                        const BMessage* dragMessage)


{


    if (fOffset.x >= 0) {


        fTarget->ResizeBy(where.x - fOffset.x, where.y - fOffset.y);


    }


}








void


NSResizeKnob::Draw(BRect updateRect)


{


    if (!fBitmap)


        return;


    DrawBitmap(fBitmap);


}








void


NSResizeKnob::SetBitmap(const BBitmap *bitmap)


{


    fBitmap = bitmap;


    Invalidate();


}








// #pragma mark - class NSThrobber





class NSThrobber : public BView {


public:


        NSThrobber(BRect frame);


virtual ~NSThrobber();





virtual void    MessageReceived(BMessage *message);


virtual void    Draw(BRect updateRect);


void            SetBitmap(const BBitmap *bitmap);





private:


    const BBitmap *fBitmap;


};





NSThrobber::NSThrobber(BRect frame)


    : BView(frame, "NSThrobber", B_FOLLOW_TOP | B_FOLLOW_RIGHT, B_WILL_DRAW),


    fBitmap(NULL)


{


}








NSThrobber::~NSThrobber()


{


}








void


NSThrobber::MessageReceived(BMessage *message)


{


    BView::MessageReceived(message);


}








void


NSThrobber::Draw(BRect updateRect)


{


    if (!fBitmap)


        return;


    DrawBitmap(fBitmap);


}








void


NSThrobber::SetBitmap(const BBitmap *bitmap)


{


    fBitmap = bitmap;


    Invalidate();


}








// #pragma mark - class NSBaseView








NSBaseView::NSBaseView(BRect frame)


    : BView(frame, "NetSurf", B_FOLLOW_ALL_SIDES, 


        0 /*B_WILL_DRAW | B_NAVIGABLE | B_FRAME_EVENTS*/ /*| B_SUBPIXEL_PRECISE*/),


    fScaffolding(NULL)


{


}





NSBaseView::NSBaseView(BMessage *archive)


    : BView(archive),


    fScaffolding(NULL)


{


}








NSBaseView::~NSBaseView()


{


    //beos_warn_user("~NSBaseView()", NULL);


    if (replicated) {


        BMessage *message = new BMessage(B_QUIT_REQUESTED);


        nsbeos_pipe_message_top(message, NULL, fScaffolding);


        while (acquire_sem(replicant_done_sem) == EINTR);


        //debugger("plop");


        status_t status = -1;


        wait_for_thread(replicant_thread, &status);


    }


}








void


NSBaseView::MessageReceived(BMessage *message)


{


    switch (message->what) {


        case B_SIMPLE_DATA:


        case B_ABOUT_REQUESTED:


        case B_ARGV_RECEIVED:


        case B_REFS_RECEIVED:


        case B_COPY:


        case B_CUT:


        case B_PASTE:


        case B_SELECT_ALL:


        //case B_MOUSE_WHEEL_CHANGED:


        case B_UI_SETTINGS_CHANGED:


        // NetPositive messages


        case B_NETPOSITIVE_OPEN_URL:


        case B_NETPOSITIVE_BACK:


        case B_NETPOSITIVE_FORWARD:


        case B_NETPOSITIVE_HOME:


        case B_NETPOSITIVE_RELOAD:


        case B_NETPOSITIVE_STOP:


        case B_NETPOSITIVE_DOWN:


        case B_NETPOSITIVE_UP:


        // messages for top-level


        case 'back':


        case 'forw':


        case 'stop':


        case 'relo':


        case 'home':


        case 'urlc':


        case 'urle':


        case 'sear':


        case 'menu':


        case NO_ACTION:


        case HELP_OPEN_CONTENTS:


        case HELP_OPEN_GUIDE:


        case HELP_OPEN_INFORMATION:


        case HELP_OPEN_ABOUT:


        case HELP_OPEN_LICENCE:


        case HELP_LAUNCH_INTERACTIVE:


        case HISTORY_SHOW_LOCAL:


        case HISTORY_SHOW_GLOBAL:


        case HOTLIST_ADD_URL:


        case HOTLIST_SHOW:


        case COOKIES_SHOW:


        case COOKIES_DELETE:


        case BROWSER_PAGE:


        case BROWSER_PAGE_INFO:


        case BROWSER_PRINT:


        case BROWSER_NEW_WINDOW:


        case BROWSER_VIEW_SOURCE:


        case BROWSER_OBJECT:


        case BROWSER_OBJECT_INFO:


        case BROWSER_OBJECT_RELOAD:


        case BROWSER_OBJECT_SAVE:


        case BROWSER_OBJECT_EXPORT_SPRITE:


        case BROWSER_OBJECT_SAVE_URL_URI:


        case BROWSER_OBJECT_SAVE_URL_URL:


        case BROWSER_OBJECT_SAVE_URL_TEXT:


        case BROWSER_SAVE:


        case BROWSER_SAVE_COMPLETE:


        case BROWSER_EXPORT_DRAW:


        case BROWSER_EXPORT_TEXT:


        case BROWSER_SAVE_URL_URI:


        case BROWSER_SAVE_URL_URL:


        case BROWSER_SAVE_URL_TEXT:


        case HOTLIST_EXPORT:


        case HISTORY_EXPORT:


        case BROWSER_NAVIGATE_HOME:


        case BROWSER_NAVIGATE_BACK:


        case BROWSER_NAVIGATE_FORWARD:


        case BROWSER_NAVIGATE_UP:


        case BROWSER_NAVIGATE_RELOAD:


        case BROWSER_NAVIGATE_RELOAD_ALL:


        case BROWSER_NAVIGATE_STOP:


        case BROWSER_NAVIGATE_URL:


        case BROWSER_SCALE_VIEW:


        case BROWSER_FIND_TEXT:


        case BROWSER_IMAGES_FOREGROUND:


        case BROWSER_IMAGES_BACKGROUND:


        case BROWSER_BUFFER_ANIMS:


        case BROWSER_BUFFER_ALL:


        case BROWSER_SAVE_VIEW:


        case BROWSER_WINDOW_DEFAULT:


        case BROWSER_WINDOW_STAGGER:


        case BROWSER_WINDOW_COPY:


        case BROWSER_WINDOW_RESET:


        case TREE_NEW_FOLDER:


        case TREE_NEW_LINK:


        case TREE_EXPAND_ALL:


        case TREE_EXPAND_FOLDERS:


        case TREE_EXPAND_LINKS:


        case TREE_COLLAPSE_ALL:


        case TREE_COLLAPSE_FOLDERS:


        case TREE_COLLAPSE_LINKS:


        case TREE_SELECTION:


        case TREE_SELECTION_EDIT:


        case TREE_SELECTION_LAUNCH:


        case TREE_SELECTION_DELETE:


        case TREE_SELECT_ALL:


        case TREE_CLEAR_SELECTION:


        case TOOLBAR_BUTTONS:


        case TOOLBAR_ADDRESS_BAR:


        case TOOLBAR_THROBBER:


        case TOOLBAR_EDIT:


        case CHOICES_SHOW:


        case APPLICATION_QUIT:


            if (Window())


                Window()->DetachCurrentMessage();


            nsbeos_pipe_message_top(message, NULL, fScaffolding);


            break;


        default:


            //message->PrintToStream();


            BView::MessageReceived(message);


    }


}








status_t


NSBaseView::Archive(BMessage *archive, bool deep) const


{


    // force archiving only the base view


    deep = false;


    status_t err;


    err = BView::Archive(archive, deep);


    if (err < B_OK)


        return err;


    // add our own fields


    // we try to reuse the same fields as NetPositive


    archive->AddString("add_on", "application/x-vnd.NetSurf");


    //archive->AddInt32("version", 2);


    archive->AddString("url", fScaffolding->url_bar->Text());


    archive->AddBool("openAsText", false);


    archive->AddInt32("encoding", 258);


    return err;


}








BArchivable *


NSBaseView::Instantiate(BMessage *archive)


{


    if (!validate_instantiation(archive, "NSBaseView"))


        return NULL;


    const char *url;


    if (archive->FindString("url", &url) < B_OK


        || url == NULL || strlen(url) == 0) {


        url = "about:";


    }





    struct replicant_thread_info *info = new replicant_thread_info;


    info->url = BString(url);


    if (nsbeos_find_app_path(info->app) < B_OK) {


                delete info;


        return NULL;


        }


    info->args[0] = info->app;


    info->args[1] = (char *)info->url.String();


    info->args[2] = NULL;


    NSBaseView *view = new NSBaseView(archive);


    replicant_view = view;


    replicated = true;





    //TODO:FIXME: fix replicants


    // do as much as possible in this thread to avoid deadlocks


    


    gui_init_replicant(2, info->args);





    replicant_done_sem = create_sem(0, "NS Replicant created");


    replicant_thread = spawn_thread(nsbeos_replicant_main_thread,


        "NetSurf Main Thread", B_NORMAL_PRIORITY, info);


    if (replicant_thread < B_OK) {


        delete_sem(replicant_done_sem);


        delete info;


        delete view;


        return NULL;


    }


    resume_thread(replicant_thread);


    //XXX: deadlocks BeHappy


    //while (acquire_sem(replicant_done_sem) == EINTR);





    return view;


}








void


NSBaseView::SetScaffolding(struct beos_scaffolding *scaf)


{


    fScaffolding = scaf;


}








// AttachedToWindow() is not enough to get the dragger and status bar


// stick to the panel color


void


NSBaseView::AllAttached()


{


    BView::AllAttached();





    struct beos_scaffolding *g = fScaffolding;


    if (!g)


        return;


    // set targets to the topmost ns view


    g->back_button->SetTarget(this);


    g->forward_button->SetTarget(this);


    g->stop_button->SetTarget(this);


    g->reload_button->SetTarget(this);


    g->home_button->SetTarget(this);





    rgb_color c = ui_color(B_PANEL_BACKGROUND_COLOR);


    SetViewColor(c);





    g->tool_bar->SetViewColor(c);


    g->back_button->SetViewColor(c);


    g->back_button->SetLowColor(c);


    g->forward_button->SetViewColor(c);


    g->forward_button->SetLowColor(c);


    g->stop_button->SetViewColor(c);


    g->stop_button->SetLowColor(c);


    g->reload_button->SetViewColor(c);


    g->reload_button->SetLowColor(c);


    g->home_button->SetViewColor(c);


    g->home_button->SetLowColor(c);


    g->url_bar->SetViewColor(c);


    g->search_bar->SetViewColor(c);


    g->throbber->SetViewColor(c);


    g->scroll_view->SetViewColor(c);





#ifdef ENABLE_DRAGGER


    g->dragger->SetViewColor(c);


#endif





    g->status_bar->SetViewColor(c);


    g->status_bar->SetLowColor(c);


#if defined(__HAIKU__) || defined(B_DANO_VERSION)


    g->status_bar->SetHighColor(ui_color(B_PANEL_TEXT_COLOR));


#endif


}








// #pragma mark - class NSBrowserWindow








NSBrowserWindow::NSBrowserWindow(BRect frame, struct beos_scaffolding *scaf)


    : BWindow(frame, "NetSurf", B_DOCUMENT_WINDOW, 0),


    fScaffolding(scaf)


{


}








NSBrowserWindow::~NSBrowserWindow()


{


    if(activeWindow == this)


        activeWindow = NULL;


}








void


NSBrowserWindow::DispatchMessage(BMessage *message, BHandler *handler)


{


    BMessage *msg;


    switch (message->what) {


        case B_UI_SETTINGS_CHANGED:


            msg = new BMessage(*message);


            nsbeos_pipe_message_top(msg, this, fScaffolding);


            break;


    }


    BWindow::DispatchMessage(message, handler);


}








void


NSBrowserWindow::MessageReceived(BMessage *message)


{


    switch (message->what) {


        case B_ARGV_RECEIVED:


        case B_REFS_RECEIVED:


        case B_UI_SETTINGS_CHANGED:


        // NetPositive messages


        case B_NETPOSITIVE_OPEN_URL:


        case B_NETPOSITIVE_BACK:


        case B_NETPOSITIVE_FORWARD:


        case B_NETPOSITIVE_HOME:


        case B_NETPOSITIVE_RELOAD:


        case B_NETPOSITIVE_STOP:


        case B_NETPOSITIVE_DOWN:


        case B_NETPOSITIVE_UP:


            DetachCurrentMessage();


            nsbeos_pipe_message_top(message, this, fScaffolding);


            break;


        default:


            BWindow::MessageReceived(message);


    }


}





bool


NSBrowserWindow::QuitRequested(void)


{


    BWindow::QuitRequested();


    BMessage *message = DetachCurrentMessage();


    // BApplication::Quit() calls us directly...


    if (message == NULL)


        message = new BMessage(B_QUIT_REQUESTED);


    nsbeos_pipe_message_top(message, this, fScaffolding);


    return false; // we will Quit() ourselves from the main thread


}








void


NSBrowserWindow::WindowActivated(bool active)


{


    if(active)


        activeWindow = this;


    else if(activeWindow == this)


        activeWindow = NULL;


}








// #pragma mark - implementation





int32 nsbeos_replicant_main_thread(void *_arg)


{


    struct replicant_thread_info *info = (struct replicant_thread_info *)_arg;


    int32 ret = 0;





    while (!nsbeos_done) {


        nsbeos_gui_poll();


    }





    netsurf_exit();


    delete info;


    delete_sem(replicant_done_sem);


    return ret;


}








/* event handlers and support functions for them */





static void nsbeos_window_destroy_event(NSBrowserWindow *window, nsbeos_scaffolding *g, BMessage *event)


{


    NSLOG(netsurf, INFO, "Being Destroyed = %d", g->being_destroyed);





    if (--open_windows == 0)


        nsbeos_done = true;





    if (window) {


        window->Lock();


        window->Quit();


    }





    if (!g->being_destroyed) {


        g->being_destroyed = 1;


        nsbeos_window_destroy_browser(g->top_level);


    }


}








static void nsbeos_scaffolding_update_colors(nsbeos_scaffolding *g)


{


    if (!g->top_view->LockLooper())


        return;


    rgb_color c = ui_color(B_PANEL_BACKGROUND_COLOR);


    g->top_view->SetViewColor(c);





    g->tool_bar->SetViewColor(c);


    g->back_button->SetViewColor(c);


    g->forward_button->SetViewColor(c);


    g->stop_button->SetViewColor(c);


    g->reload_button->SetViewColor(c);


    g->home_button->SetViewColor(c);


    g->url_bar->SetViewColor(c);


    g->search_bar->SetViewColor(c);


    g->throbber->SetViewColor(c);


    g->scroll_view->SetViewColor(c);





#ifdef ENABLE_DRAGGER


    g->dragger->SetViewColor(c);


#endif





    g->status_bar->SetViewColor(c);


    g->status_bar->SetLowColor(c);


#if defined(__HAIKU__) || defined(B_DANO_VERSION)


    g->status_bar->SetHighColor(ui_color(B_PANEL_TEXT_COLOR));


#endif


    g->top_view->UnlockLooper();


}








/*static*/ BWindow*


NSBrowserWindow::activeWindow = NULL;








void nsbeos_scaffolding_dispatch_event(nsbeos_scaffolding *scaffold, BMessage *message)


{


    struct browser_window *bw;


    bw = nsbeos_get_browser_for_gui(scaffold->top_level);


    bool reloadAll = false;





    NSLOG(netsurf, INFO,


          "nsbeos_scaffolding_dispatch_event() what = 0x%08lx",


          message->what);


    switch (message->what) {


        case B_QUIT_REQUESTED:


            nsbeos_scaffolding_destroy(scaffold);


            break;


        case B_ABOUT_REQUESTED:


        {


            nsbeos_about(scaffold->top_level);


            break;


        }


        case B_NETPOSITIVE_DOWN:


            //XXX WRITEME


            break;


        case B_SIMPLE_DATA:


        {


            if (!message->HasRef("refs")) {


                // XXX handle DnD


                break;


            }


            // FALL THROUGH


            // handle refs


        }


        case B_REFS_RECEIVED:


        {


            int32 i;


            entry_ref ref;





            for (i = 0; message->FindRef("refs", i, &ref) >= B_OK; i++) {


                BString url("file://");


                BPath path(&ref);


                if (path.InitCheck() < B_OK)


                    break;





                BNode node(path.Path());


                if (node.InitCheck() < B_OK)


                    break;


                if (node.IsSymLink()) {


                    // dereference the symlink


                    BEntry entry(path.Path(), true);


                    if (entry.InitCheck() < B_OK)


                        break;


                    if (entry.GetPath(&path) < B_OK)


                        break;


                    if (node.SetTo(path.Path()) < B_OK)


                        break;


                }





                attr_info ai;


                if (node.GetAttrInfo("META:url", &ai) >= B_OK) {


                    char data[(size_t)ai.size + 1];


                    memset(data, 0, (size_t)ai.size + 1);


                    if (node.ReadAttr("META:url", B_STRING_TYPE, 0LL, data, (size_t)ai.size) < 4)


                        break;


                    url = data;


                } else


                    url << path.Path();





                nsurl *nsurl;


                nserror error;





                error = nsurl_create(url.String(), &nsurl);


                if (error == NSERROR_OK) {


                    if (/*message->WasDropped() &&*/ i == 0) {


                        browser_window_navigate(bw, nsurl, NULL,


                            (browser_window_nav_flags)


                            (BW_NAVIGATE_HISTORY),


                            NULL, NULL, NULL);


                    } else {


                        error = browser_window_create(BW_CREATE_CLONE,


                                nsurl,


                                NULL,


                                bw,


                                NULL);


                    }


                    nsurl_unref(nsurl);


                }


                if (error != NSERROR_OK) {


                    beos_warn_user(messages_get_errorcode(error), 0);


                }


            }


            break;


        }


        case B_ARGV_RECEIVED:


        {


            int32 i;


            BString urltxt;


                        nsurl *url;


                        nserror error;





            for (i = 1; message->FindString("argv", i, &urltxt) >= B_OK; i++) {


                                error = nsurl_create(urltxt.String(), &url);


                                if (error == NSERROR_OK) {


                                        error = browser_window_create(BW_CREATE_CLONE,


                                                                      url,


                                                                      NULL,


                                                                      bw,


                                                                      NULL);


                                        nsurl_unref(url);


                                }


                                if (error != NSERROR_OK) {


                                        beos_warn_user(messages_get_errorcode(error), 0);


                                }


            }


            break;


        }


        case B_UI_SETTINGS_CHANGED:


            nsbeos_update_system_ui_colors();


            nsbeos_scaffolding_update_colors(scaffold);


            break;


        case B_NETPOSITIVE_OPEN_URL:


        {


            BString url;


            if (message->FindString("be:url", &url) < B_OK)


                break;





            nsurl *nsurl;


            nserror error;





            error = nsurl_create(url.String(), &nsurl);


            if (error != NSERROR_OK) {


                beos_warn_user(messages_get_errorcode(error), 0);


            } else {


                browser_window_navigate(bw,


                        nsurl,


                        NULL,


                        (browser_window_nav_flags)(BW_NAVIGATE_HISTORY | BW_NAVIGATE_UNVERIFIABLE),


                        NULL,


                        NULL,


                        NULL);


                nsurl_unref(nsurl);


            }


            break;


        }


        case B_COPY:


            browser_window_key_press(bw, NS_KEY_COPY_SELECTION);


            break;


        case B_CUT:


            browser_window_key_press(bw, NS_KEY_CUT_SELECTION);


            break;


        case B_PASTE:


            browser_window_key_press(bw, NS_KEY_PASTE);


            break;


        case B_SELECT_ALL:


            NSLOG(netsurf, INFO, "Selecting all text");


            browser_window_key_press(bw, NS_KEY_SELECT_ALL);


            break;


        case B_NETPOSITIVE_BACK:


        case BROWSER_NAVIGATE_BACK:


        case 'back':


            if (!browser_window_history_back_available(bw))


                break;


            browser_window_history_back(bw, false);


            nsbeos_window_update_back_forward(scaffold);


            break;


        case B_NETPOSITIVE_FORWARD:


        case BROWSER_NAVIGATE_FORWARD:


        case 'forw':


            if (!browser_window_history_forward_available(bw))


                break;


            browser_window_history_forward(bw, false);


            nsbeos_window_update_back_forward(scaffold);


            break;


        case B_NETPOSITIVE_STOP:


        case BROWSER_NAVIGATE_STOP:


        case 'stop':


            browser_window_stop(bw);


            break;


        case B_NETPOSITIVE_RELOAD:


        case BROWSER_NAVIGATE_RELOAD_ALL:


        case 'relo':


            reloadAll = true;


            // FALLTHRU


        case BROWSER_NAVIGATE_RELOAD:


            browser_window_reload(bw, reloadAll);


            break;


        case B_NETPOSITIVE_HOME:


        case BROWSER_NAVIGATE_HOME:


        case 'home':


        {


            nsurl *url;


            nserror error;





            static const char *addr = NETSURF_HOMEPAGE;





            if (nsoption_charp(homepage_url) != NULL) {


                addr = nsoption_charp(homepage_url);


            }





            error = nsurl_create(addr, &url);


            if (error != NSERROR_OK) {


                beos_warn_user(messages_get_errorcode(error), 0);


            } else {


                browser_window_navigate(bw,


                    url,


                    NULL,


                    (browser_window_nav_flags)(BW_NAVIGATE_HISTORY),


                    NULL,


                    NULL,


                    NULL);


                nsurl_unref(url);


            }


            break;


        }


        case 'urle':


        {


            nsurl *url;


            nserror error;


            BString text;





            if (!scaffold->url_bar->LockLooper())


                break;





            text = scaffold->url_bar->Text();


            scaffold->scroll_view->Target()->MakeFocus();


            scaffold->url_bar->UnlockLooper();





                        error = nsurl_create(text.String(), &url);


                        if (error != NSERROR_OK) {


                                beos_warn_user(messages_get_errorcode(error), 0);


                        } else {


                                browser_window_navigate(bw,


                    url,


                    NULL,


                    (browser_window_nav_flags)(BW_NAVIGATE_HISTORY),


                    NULL,


                    NULL,


                    NULL);


                                nsurl_unref(url);


                        }


            break;


        }


        case 'urlc':


        {


            BString text;


            if (!scaffold->url_bar->LockLooper())


                break;


            text = scaffold->url_bar->Text();


            scaffold->url_bar->UnlockLooper();


            //nsbeos_completion_update(text.String());


            break;


        }


        case 'sear':


        {


            nserror ret;


            nsurl* url;


            BString text;


            if (!scaffold->search_bar->LockLooper())


                break;


            text = scaffold->search_bar->Text();


            scaffold->search_bar->UnlockLooper();





            char t[PATH_MAX];


            find_resource(t,"SearchEngines","./beos/res/SearchEngines");





            search_web_init(&t[0]);





            ret = search_web_omni(text.String(),SEARCH_WEB_OMNI_SEARCHONLY


                ,&url);


            if (ret == NSERROR_OK) {


                ret = browser_window_create(


                    (browser_window_create_flags)(BW_CREATE_HISTORY | BW_CREATE_TAB),


                    url,


                    NULL,


                    bw,


                    NULL);


                nsurl_unref(url);


            }





            if (ret != NSERROR_OK) {


                beos_warn_user(messages_get_errorcode(ret), 0);


            }





            search_web_finalise();





            break;


        }


/*


        case 'menu':


        {


            menu_action action;


            if (message->FindInt32("action", (int32 *)&action) < B_OK)


                break;


            switch (action) {


                case NO_ACTION:


                case HELP_OPEN_CONTENTS:


                case HELP_OPEN_GUIDE:


                case HELP_OPEN_INFORMATION:


                case HELP_OPEN_ABOUT:


                case HELP_LAUNCH_INTERACTIVE:





                    break;


            }


#warning XXX


            break;


        }


*/


        case NO_ACTION:


            break;


        case HELP_OPEN_CONTENTS:


            break;


        case HELP_OPEN_GUIDE:


            break;


        case HELP_OPEN_INFORMATION:


            break;


        case HELP_OPEN_ABOUT:


        {


            const char *goto_url = "about:credits";


            nserror nserr;


            nsurl *url;


            nserr = nsurl_create(goto_url, &url);


            if (nserr == NSERROR_OK) {


                nserr = browser_window_navigate(bw,


                        url, NULL,


                        (browser_window_nav_flags)(BW_NAVIGATE_HISTORY),


                        NULL, NULL, NULL);


                nsurl_unref(url);


            }


            if (nserr != NSERROR_OK) {


                beos_warn_user(messages_get_errorcode(nserr), 0);


            }


        }


            break;


        case HELP_OPEN_LICENCE:


        {


            const char *goto_url = "about:licence";


            nserror nserr;


            nsurl *url;


            nserr = nsurl_create(goto_url, &url);


            if (nserr == NSERROR_OK) {


                nserr = browser_window_navigate(bw,


                        url, NULL,


                        (browser_window_nav_flags)(BW_NAVIGATE_HISTORY),


                        NULL, NULL, NULL);


                nsurl_unref(url);


            }


            if (nserr != NSERROR_OK) {


                beos_warn_user(messages_get_errorcode(nserr), 0);


            }


        }


            break;


        case HELP_LAUNCH_INTERACTIVE:


            break;


        case HISTORY_SHOW_LOCAL:


            break;


        case HISTORY_SHOW_GLOBAL:


            break;


        case HOTLIST_ADD_URL:


            break;


        case HOTLIST_SHOW:


            break;


        case COOKIES_SHOW:


        {


            nsbeos_cookies_init();


            break;


        }


        case COOKIES_DELETE:


        {


            nsbeos_cookies_init();


            break;


        }


        case BROWSER_PAGE:


            break;


        case BROWSER_PAGE_INFO:


            break;


        case BROWSER_PRINT:


            break;


        case BROWSER_NEW_WINDOW:


        {


            BString text;


                        nsurl *url;


                        nserror error;





            if (!scaffold->url_bar->LockLooper())


                break;


            text = scaffold->url_bar->Text();


            scaffold->url_bar->UnlockLooper();





            NSBrowserWindow::activeWindow = scaffold->window;





                        error = nsurl_create(text.String(), &url);


                        if (error == NSERROR_OK) {


                                error = browser_window_create(BW_CREATE_CLONE,


                                                              url,


                                                              NULL,


                                                              bw,


                                                              NULL);


                                nsurl_unref(url);


                        }


                        if (error != NSERROR_OK) {


                                beos_warn_user(messages_get_errorcode(error), 0);


                        }


            break;


        }


        case BROWSER_VIEW_SOURCE:


        {


            if (!bw || browser_window_has_content(bw) == false)


                break;


            nsbeos_gui_view_source(browser_window_get_content(bw));


            break;


        }


        case BROWSER_OBJECT:


            break;


        case BROWSER_OBJECT_INFO:


            break;


        case BROWSER_OBJECT_RELOAD:


            if (scaffold->current_menu_object != NULL) {


                content_invalidate_reuse_data(scaffold->current_menu_object);


                browser_window_reload(bw, false);


                scaffold->current_menu_object = NULL;


            }


            break;


        case BROWSER_OBJECT_SAVE:


            break;


        case BROWSER_OBJECT_EXPORT_SPRITE:


            break;


        case BROWSER_OBJECT_SAVE_URL_URI:


            break;


        case BROWSER_OBJECT_SAVE_URL_URL:


            break;


        case BROWSER_OBJECT_SAVE_URL_TEXT:


            break;


        case BROWSER_SAVE:


            break;


        case BROWSER_SAVE_COMPLETE:


            break;


        case BROWSER_EXPORT_DRAW:


            break;


        case BROWSER_EXPORT_TEXT:


            break;


        case BROWSER_SAVE_URL_URI:


            break;


        case BROWSER_SAVE_URL_URL:


            break;


        case BROWSER_SAVE_URL_TEXT:


            break;


        case HOTLIST_EXPORT:


            break;


        case HISTORY_EXPORT:


            break;


        case B_NETPOSITIVE_UP:


        case BROWSER_NAVIGATE_UP:


            break;


        case BROWSER_NAVIGATE_URL:


            if (!scaffold->url_bar->LockLooper())


                break;


            scaffold->url_bar->MakeFocus();


            scaffold->url_bar->UnlockLooper();


            break;


        case BROWSER_SCALE_VIEW:


            break;


        case BROWSER_FIND_TEXT:


            break;


        case BROWSER_IMAGES_FOREGROUND:


            break;


        case BROWSER_IMAGES_BACKGROUND:


            break;


        case BROWSER_BUFFER_ANIMS:


            break;


        case BROWSER_BUFFER_ALL:


            break;


        case BROWSER_SAVE_VIEW:


            break;


        case BROWSER_WINDOW_DEFAULT:


            break;


        case BROWSER_WINDOW_STAGGER:


            break;


        case BROWSER_WINDOW_COPY:


            break;


        case BROWSER_WINDOW_RESET:


            break;


        case TREE_NEW_FOLDER:


        case TREE_NEW_LINK:


        case TREE_EXPAND_ALL:


        case TREE_EXPAND_FOLDERS:


        case TREE_EXPAND_LINKS:


        case TREE_COLLAPSE_ALL:


        case TREE_COLLAPSE_FOLDERS:


        case TREE_COLLAPSE_LINKS:


        case TREE_SELECTION:


        case TREE_SELECTION_EDIT:


        case TREE_SELECTION_LAUNCH:


        case TREE_SELECTION_DELETE:


        case TREE_SELECT_ALL:


        case TREE_CLEAR_SELECTION:


            break;


        case TOOLBAR_BUTTONS:


            break;


        case TOOLBAR_ADDRESS_BAR:


            break;


        case TOOLBAR_THROBBER:


            break;


        case TOOLBAR_EDIT:


            break;


        case CHOICES_SHOW:


            break;


        case APPLICATION_QUIT:


            nsbeos_done = true;


            break;


        default:


            break;


    }


}





void nsbeos_scaffolding_destroy(nsbeos_scaffolding *scaffold)


{


    NSLOG(netsurf, INFO, "Being Destroyed = %d",


          scaffold->being_destroyed);


    if (scaffold->being_destroyed) return;


    scaffold->being_destroyed = 1;


    nsbeos_window_destroy_event(scaffold->window, scaffold, NULL);


}








void nsbeos_window_update_back_forward(struct beos_scaffolding *g)


{


    struct browser_window *bw = nsbeos_get_browser_for_gui(g->top_level);





    if (!g->top_view->LockLooper())


        return;





    g->back_button->SetEnabled(browser_window_history_back_available(bw));


    g->forward_button->SetEnabled(browser_window_history_forward_available(bw));





    g->top_view->UnlockLooper();





}





void nsbeos_throb(void *p)


{


    struct beos_scaffolding *g = (struct beos_scaffolding *)p;





    if (g->throb_frame >= (nsbeos_throbber->nframes - 1))


        g->throb_frame = 1;


    else


        g->throb_frame++;





    if (!g->top_view->LockLooper())


        return;





    g->throbber->SetBitmap(nsbeos_throbber->framedata[g->throb_frame]);


    g->throbber->Invalidate();





    g->top_view->UnlockLooper();





    beos_schedule(100, nsbeos_throb, p);





}








NSBrowserWindow *nsbeos_find_last_window(void)


{


    int32 i;


    if (!be_app || !be_app->Lock())


        return NULL;


    for (i = be_app->CountWindows() - 1; i >= 0; i--) {


        if (be_app->WindowAt(i) == NULL)


            continue;


        NSBrowserWindow *win;


        win = dynamic_cast<NSBrowserWindow *>(be_app->WindowAt(i));


        if (win) {


            win->Lock();


            be_app->Unlock();


            return win;


        }


    }


    be_app->Unlock();


    return NULL;


}





NSBrowserWindow *nsbeos_get_bwindow_for_scaffolding(nsbeos_scaffolding *scaffold)


{


     return scaffold->window;


}





NSBaseView *nsbeos_get_baseview_for_scaffolding(nsbeos_scaffolding *scaffold)


{


     return scaffold->top_view;


}





static void recursively_set_menu_items_target(BMenu *menu, BHandler *handler)


{


    menu->SetTargetForItems(handler);


    for (int i = 0; menu->ItemAt(i); i++) {


        if (!menu->SubmenuAt(i))


            continue;


        recursively_set_menu_items_target(menu->SubmenuAt(i), handler);


    }


}





void nsbeos_attach_toplevel_view(nsbeos_scaffolding *g, BView *view)


{


    NSLOG(netsurf, INFO, "Attaching view to scaffolding %p", g);





    // this is a replicant,... and it went bad


    if (!g->window) {


        if (g->top_view->Looper() && !g->top_view->LockLooper())


            return;


    }





    BRect rect(g->top_view->Bounds());


    rect.top += TOOLBAR_HEIGHT;


    rect.right -= B_V_SCROLL_BAR_WIDTH;


    rect.bottom -= B_H_SCROLL_BAR_HEIGHT;


    


    view->ResizeTo(rect.Width() /*+ 1*/, rect.Height() /*+ 1*/);


    view->MoveTo(rect.LeftTop());








    g->scroll_view = new BScrollView("NetSurfScrollView", view, 


        B_FOLLOW_ALL, 0, true, true, B_NO_BORDER);





    g->top_view->AddChild(g->scroll_view);





    // for replicants, add a NSResizeKnob to allow resizing


    if (!g->window) {


        BRect frame = g->scroll_view->Bounds();


        frame.left = frame.right - B_V_SCROLL_BAR_WIDTH;


        frame.top = frame.bottom - B_H_SCROLL_BAR_HEIGHT;


        NSResizeKnob *knob = new NSResizeKnob(frame, g->top_view);


        //TODO: set bitmap


        g->scroll_view->AddChild(knob);


    }





    view->MakeFocus();





    // resize the horiz scrollbar to make room for the status bar and add it.





    BScrollBar *sb = g->scroll_view->ScrollBar(B_HORIZONTAL);


    rect = sb->Frame();


    float divider = rect.Width() + 1;


    //divider /= 2;


    divider *= 67.0/100; // 67%





    sb->ResizeBy(-divider, 0);


    sb->MoveBy(divider, 0);





    rect.right = rect.left + divider - 1;





    /*


    BBox *statusBarBox = new BBox(rect, "StatusBarBox", 


        B_FOLLOW_LEFT_RIGHT | B_FOLLOW_BOTTOM,


        B_WILL_DRAW | B_FRAME_EVENTS,


        B_RAISED_BORDER);


    */





    g->status_bar->MoveTo(rect.LeftTop());


    g->status_bar->ResizeTo(rect.Width() + 1, rect.Height() + 1);


    g->scroll_view->AddChild(g->status_bar);


    g->status_bar->SetViewColor(ui_color(B_PANEL_BACKGROUND_COLOR));


    g->status_bar->SetLowColor(ui_color(B_PANEL_BACKGROUND_COLOR)) ;


#if defined(__HAIKU__) || defined(B_DANO_VERSION)


    g->status_bar->SetHighColor(ui_color(B_PANEL_TEXT_COLOR));


#endif











    // set targets to the topmost ns view,


    // we might not have a window later (replicant ?)


    // this won't work for replicants, since the base view isn't attached yet


    // we'll redo this in NSBaseView::AllAttached


    g->back_button->SetTarget(view);


    g->forward_button->SetTarget(view);


    g->stop_button->SetTarget(view);


    g->reload_button->SetTarget(view);


    g->home_button->SetTarget(view);





    g->url_bar->SetTarget(view);


    g->search_bar->SetTarget(view);





    nsbeos_scaffolding_update_colors(g);





    recursively_set_menu_items_target(g->popup_menu, view);





    if (g->window) {


        recursively_set_menu_items_target(g->menu_bar, view);





        // add toolbar shortcuts


        BMessage *message;





        message = new BMessage('back');


        message->AddPointer("scaffolding", g);


        g->window->AddShortcut(B_LEFT_ARROW, 0, message, view);





        message = new BMessage('forw');


        message->AddPointer("scaffolding", g);


        g->window->AddShortcut(B_RIGHT_ARROW, 0, message, view);





        message = new BMessage('stop');


        message->AddPointer("scaffolding", g);


        g->window->AddShortcut('S', 0, message, view);





        message = new BMessage('relo');


        message->AddPointer("scaffolding", g);


        g->window->AddShortcut('R', 0, message, view);





        message = new BMessage('home');


        message->AddPointer("scaffolding", g);


        g->window->AddShortcut('H', 0, message, view);








#if defined(__HAIKU__)


        // Make sure the window is layouted and answering to events, but do not


        // show it before it is actually resized


        g->window->Hide();


        g->window->Show();





        if(NSBrowserWindow::activeWindow) {


            BWindowStack stack(NSBrowserWindow::activeWindow);


            stack.AddWindow(g->window);


        }


#endif


        g->window->Show();





    } else {


        if (g->top_view->Looper())


            g->top_view->UnlockLooper();


    }








}





static BMenuItem *make_menu_item(const char *name, BMessage *message, bool enabled=false)


{


    BMenuItem *item;


    BString label(messages_get(name));


    BString accelKey(name);


    accelKey += "Accel";


    BString accel(messages_get(accelKey));


    if (accel == accelKey)


        accel = "";


    uint32 mods = 0;


    char key = 0;


    // try to understand accelerators


    if (!accel.IsEmpty()) {


        if (accel.FindFirst("\xe2\x87\x91") > -1) {


            accel.RemoveFirst("\xe2\x87\x91");


            mods |= B_SHIFT_KEY;


        }


        if (accel.FindFirst("^") > -1) {


            accel.RemoveFirst("^");


            mods |= B_CONTROL_KEY;


        }


        if (accel.FindFirst("PRINT") > -1) {


            accel.RemoveFirst("PRINT");


            //mods |= ; // ALT!!!


            key = B_PRINT_KEY;


        }





        /* replace UTF-8 glyphs (arrows...) with API codes */


        accel.ReplaceAll("\xE2\x86\x90", (BString()+=B_LEFT_ARROW).String());


        accel.ReplaceAll("\xE2\x86\x92", (BString()+=B_RIGHT_ARROW).String());


        accel.ReplaceAll("\xE2\x86\x91", (BString()+=B_UP_ARROW).String());





        if (accel.Length() > 1 && accel[0] == 'F') { // Function key


            int num;


            if (sscanf(accel.String(), "F%d", &num) > 0) {


                //


            }


        } else if (accel.Length() > 0) {


            key = accel[0];


        }


        //printf("MENU: detected    accel '%s' mods 0x%08lx, key %d\n", accel.String(), mods, key);


    }





    // turn ... into ellipsis


    label.ReplaceAll("...", B_UTF8_ELLIPSIS);





    item = new BMenuItem(label.String(), message, key, mods);





    item->SetEnabled(enabled);





    return item;


}








class BBitmapButton: public BButton


{


    public:


        BBitmapButton(BRect rect, const char* name, const char* label,


            BMessage* message);


        ~BBitmapButton();





        void Draw(BRect updateRect);


        void SetBitmap(const char* attrName);


    private:


        BBitmap* fBitmap;


        BBitmap* fDisabledBitmap;


};








BBitmapButton::BBitmapButton(BRect rect, const char* name, const char* label,


        BMessage* message)


    : BButton(rect, name, label, message)


{


    SetBitmap(name);


}








BBitmapButton::~BBitmapButton()


{


    delete fBitmap;


    delete fDisabledBitmap;


}








void BBitmapButton::Draw(BRect updateRect)


{


    if(fBitmap == NULL) {


        BButton::Draw(updateRect);


        return;


    }





    SetDrawingMode(B_OP_COPY);


    FillRect(updateRect, B_SOLID_LOW);


    rgb_color color = LowColor();





    SetDrawingMode(B_OP_ALPHA);


    if(IsEnabled()) {


        if(Value() != 0) {


            // button is clicked


            DrawBitmap(fBitmap, BPoint(1, 1));


        } else {


            // button is released


            DrawBitmap(fBitmap, BPoint(0, 0));


        }


    } else


        DrawBitmap(fDisabledBitmap, BPoint(0, 0));


}








void BBitmapButton::SetBitmap(const char* attrname)


{


#ifdef __HAIKU__


    size_t size = 0;


    const void* data = gAppResources->LoadResource('VICN', attrname, &size);





    if (!data) {


        printf("CANT LOAD RESOURCE %s\n", attrname);


        return;


    }





    fBitmap = new BBitmap(BRect(0, 0, 32, 32), B_RGB32);


    status_t status = BIconUtils::GetVectorIcon((const uint8*)data, size, fBitmap);


    


    if(status != B_OK) {


        fprintf(stderr, "%s > oops %s\n", attrname, strerror(status));


        delete fBitmap;


        fBitmap = NULL;


    }





    fDisabledBitmap = new BBitmap(fBitmap);


    rgb_color* pixel = (rgb_color*)fDisabledBitmap->Bits();


    for(int i = 0; i < fDisabledBitmap->BitsLength()/4; i++)


    {


        *pixel = tint_color(*pixel, B_DISABLED_MARK_TINT);


        pixel++;


    }


#else


    // No vector icon support on BeOS. We could try to load a bitmap one


    fBitmap = NULL;


    fDisabledBitmap = NULL;


#endif


}








nsbeos_scaffolding *nsbeos_new_scaffolding(struct gui_window *toplevel)


{


    struct beos_scaffolding *g = (struct beos_scaffolding *)malloc(sizeof(*g));





    NSLOG(netsurf, INFO,


          "Constructing a scaffold of %p for gui_window %p", g, toplevel);





    g->top_level = toplevel;


    g->being_destroyed = 0;


    g->fullscreen = false;





    open_windows++;





    BMessage *message;


    BRect rect;


    BMenuItem *item;





    g->window = NULL;


    g->menu_bar = NULL;





    if (replicated && !replicant_view) {


        beos_warn_user("Error: No subwindow allowed when replicated.", NULL);


        return NULL;


    }








    if (!replicant_view) {


        BRect frame(0, 0, 600-1, 500-1);


        if (nsoption_int(window_width) > 0) {


            frame.Set(0, 0, nsoption_int(window_width) - 1, nsoption_int(window_height) - 1);


            frame.OffsetToSelf(nsoption_int(window_x), nsoption_int(window_y));


        } else {


            BPoint pos(50, 50);


            // XXX: use last BApplication::WindowAt()'s dynamic_cast<NSBrowserWindow *> Frame()


            NSBrowserWindow *win = nsbeos_find_last_window();


            if (win) {


                pos = win->Frame().LeftTop();


                win->UnlockLooper();


            }


            pos += BPoint(20, 20);


            BScreen screen;


            BRect screenFrame(screen.Frame());


            if (pos.y + frame.Height() >= screenFrame.Height()) {


                pos.y = 50;


                pos.x += 50;


            }


            if (pos.x + frame.Width() >= screenFrame.Width()) {


                pos.x = 50;


                pos.y = 50;


            }


            frame.OffsetToSelf(pos);


        }





        g->window = new NSBrowserWindow(frame, g);





        rect = frame.OffsetToCopy(0,0);


        rect.bottom = rect.top + 20;





        // build menus


        g->menu_bar = new BMenuBar(rect, "menu_bar");


        g->window->AddChild(g->menu_bar);





        BMenu *menu;





        // App menu


        //XXX: use icon item ?





        menu = new BMenu(messages_get("NetSurf"));


        g->menu_bar->AddItem(menu);





        message = new BMessage(B_ABOUT_REQUESTED);


        item = make_menu_item("Info", message, true);


        menu->AddItem(item);





#if 0


        message = new BMessage(NO_ACTION);


        item = make_menu_item("AppHelp", message);


        menu->AddItem(item);





        submenu = new BMenu(messages_get("Open"));


        menu->AddItem(submenu);





        message = new BMessage(NO_ACTION);


        item = make_menu_item("OpenURL", message);


        submenu->AddItem(item);





        message = new BMessage(CHOICES_SHOW);


        item = make_menu_item("Choices", message);


        menu->AddItem(item);


#endif





        message = new BMessage(APPLICATION_QUIT);


        item = make_menu_item("Quit", message, true);


        menu->AddItem(item);





        // Page menu





        menu = new BMenu(messages_get("Page"));


        g->menu_bar->AddItem(menu);





#if 0


        message = new BMessage(BROWSER_PAGE_INFO);


        item = make_menu_item("PageInfo", message);


        menu->AddItem(item);





        message = new BMessage(BROWSER_SAVE);


        item = make_menu_item("SaveAsNS", message);


        menu->AddItem(item);





        message = new BMessage(BROWSER_SAVE_COMPLETE);


        item = make_menu_item("SaveCompNS", message);


        menu->AddItem(item);





        submenu = new BMenu(messages_get("Export"));


        menu->AddItem(submenu);





        /*


        message = new BMessage(BROWSER_EXPORT_DRAW);


        item = make_menu_item("Draw", message);


        submenu->AddItem(item);


        */





        message = new BMessage(BROWSER_EXPORT_TEXT);


        item = make_menu_item("LinkText", message);


        submenu->AddItem(item);








        submenu = new BMenu(messages_get("SaveURL"));


        menu->AddItem(submenu);





        //XXX


        message = new BMessage(BROWSER_OBJECT_SAVE_URL_URL);


        item = make_menu_item("URL", message);


        submenu->AddItem(item);








        message = new BMessage(BROWSER_PRINT);


        item = make_menu_item("PrintNS", message);


        menu->AddItem(item);


#endif





        message = new BMessage(BROWSER_NEW_WINDOW);


        item = make_menu_item("NewWindowNS", message, true);


        menu->AddItem(item);





        message = new BMessage(BROWSER_VIEW_SOURCE);


        item = make_menu_item("ViewSrc", message, true);


        menu->AddItem(item);





#if 0 // FIXME This is supposed to be a popup menu!


        // Object menu





        menu = new BMenu(messages_get("Object"));


        g->menu_bar->AddItem(menu);





        message = new BMessage(BROWSER_OBJECT_INFO);


        item = make_menu_item("ObjInfo", message);


        menu->AddItem(item);





        message = new BMessage(BROWSER_OBJECT_SAVE);


        item = make_menu_item("ObjSave", message);


        menu->AddItem(item);


        // XXX: submenu: Sprite ?





        message = new BMessage(BROWSER_OBJECT_RELOAD);


        item = make_menu_item("ObjReload", message);


        menu->AddItem(item);


#endif





        // Navigate menu





        menu = new BMenu(messages_get("Navigate"));


        g->menu_bar->AddItem(menu);





        message = new BMessage(BROWSER_NAVIGATE_HOME);


        item = make_menu_item("Home", message, true);


        menu->AddItem(item);





        message = new BMessage(BROWSER_NAVIGATE_BACK);


        item = make_menu_item("Back", message, true);


        menu->AddItem(item);





        message = new BMessage(BROWSER_NAVIGATE_FORWARD);


        item = make_menu_item("Forward", message, true);


        menu->AddItem(item);





        message = new BMessage(BROWSER_NAVIGATE_UP);


        item = make_menu_item("UpLevel", message);


        menu->AddItem(item);





        message = new BMessage(BROWSER_NAVIGATE_RELOAD);


        item = make_menu_item("Reload", message, true);


        menu->AddItem(item);





        message = new BMessage(BROWSER_NAVIGATE_STOP);


        item = make_menu_item("Stop", message, true);


        menu->AddItem(item);





#if 0


        // View menu





        menu = new BMenu(messages_get("View"));


        g->menu_bar->AddItem(menu);





        message = new BMessage(BROWSER_SCALE_VIEW);


        item = make_menu_item("ScaleView", message);


        menu->AddItem(item);





        submenu = new BMenu(messages_get("Images"));


        menu->AddItem(submenu);





        message = new BMessage(BROWSER_IMAGES_FOREGROUND);


        item = make_menu_item("ForeImg", message);


        submenu->AddItem(item);





        message = new BMessage(BROWSER_IMAGES_BACKGROUND);


        item = make_menu_item("BackImg", message);


        submenu->AddItem(item);








        submenu = new BMenu(messages_get("Toolbars"));


        menu->AddItem(submenu);


        submenu->SetEnabled(false);





        message = new BMessage(NO_ACTION);


        item = make_menu_item("ToolButtons", message);


        submenu->AddItem(item);





        message = new BMessage(NO_ACTION);


        item = make_menu_item("ToolAddress", message);


        submenu->AddItem(item);





        message = new BMessage(NO_ACTION);


        item = make_menu_item("ToolThrob", message);


        submenu->AddItem(item);





        message = new BMessage(NO_ACTION);


        item = make_menu_item("ToolStatus", message);


        submenu->AddItem(item);








        submenu = new BMenu(messages_get("Render"));


        menu->AddItem(submenu);





        message = new BMessage(BROWSER_BUFFER_ANIMS);


        item = make_menu_item("RenderAnims", message);


        submenu->AddItem(item);





        message = new BMessage(BROWSER_BUFFER_ALL);


        item = make_menu_item("RenderAll", message);


        submenu->AddItem(item);








        message = new BMessage(NO_ACTION);


        item = make_menu_item("OptDefault", message);


        menu->AddItem(item);


#endif





        // Utilities menu





        menu = new BMenu(messages_get("Utilities"));


        g->menu_bar->AddItem(menu);





#if 0


        submenu = new BMenu(messages_get("Hotlist"));


        menu->AddItem(submenu);





        message = new BMessage(HOTLIST_ADD_URL);


        item = make_menu_item("HotlistAdd", message);


        submenu->AddItem(item);





        message = new BMessage(HOTLIST_SHOW);


        item = make_menu_item("HotlistShowNS", message);


        submenu->AddItem(item);








        submenu = new BMenu(messages_get("History"));


        menu->AddItem(submenu);





        message = new BMessage(HISTORY_SHOW_LOCAL);


        item = make_menu_item("HistLocal", message);


        submenu->AddItem(item);





        message = new BMessage(HISTORY_SHOW_GLOBAL);


        item = make_menu_item("HistGlobal", message);


        submenu->AddItem(item);


#endif





        message = new BMessage(COOKIES_SHOW);


        item = make_menu_item("Cookie manager", message, true);


        menu->AddItem(item);





#if 0


        message = new BMessage(BROWSER_FIND_TEXT);


        item = make_menu_item("FindText", message);


        menu->AddItem(item);





        submenu = new BMenu(messages_get("Window"));


        menu->AddItem(submenu);





        message = new BMessage(BROWSER_WINDOW_DEFAULT);


        item = make_menu_item("WindowSave", message);


        submenu->AddItem(item);





        message = new BMessage(BROWSER_WINDOW_STAGGER);


        item = make_menu_item("WindowStagr", message);


        submenu->AddItem(item);





        message = new BMessage(BROWSER_WINDOW_COPY);


        item = make_menu_item("WindowSize", message);


        submenu->AddItem(item);





        message = new BMessage(BROWSER_WINDOW_RESET);


        item = make_menu_item("WindowReset", message);


        submenu->AddItem(item);


#endif








        // Help menu





        menu = new BMenu(messages_get("Help"));


        g->menu_bar->AddItem(menu);





#if 0


        message = new BMessage(HELP_OPEN_CONTENTS);


        item = make_menu_item("HelpContent", message);


        menu->AddItem(item);





        message = new BMessage(HELP_OPEN_GUIDE);


        item = make_menu_item("HelpGuide", message);


        menu->AddItem(item);





        message = new BMessage(HELP_OPEN_INFORMATION);


        item = make_menu_item("HelpInfo", message);


        menu->AddItem(item);


#endif





        message = new BMessage(HELP_OPEN_ABOUT);


        item = make_menu_item("HelpCredits", message, true);


        menu->AddItem(item);





        message = new BMessage(HELP_OPEN_LICENCE);


        item = make_menu_item("HelpLicence", message, true);


        menu->AddItem(item);





#if 0


        message = new BMessage(HELP_LAUNCH_INTERACTIVE);


        item = make_menu_item("HelpInter", message);


        menu->AddItem(item);


#endif





        // the base view that receives the toolbar, statusbar and top-level view.


        rect = frame.OffsetToCopy(0,0);


        rect.top = g->menu_bar->Bounds().Height() + 1;


        //rect.top = 20 + 1; // XXX


        //rect.bottom -= B_H_SCROLL_BAR_HEIGHT;


        g->top_view = new NSBaseView(rect);


        // add the top view to the window


        g->window->AddChild(g->top_view);


    } else { // replicant_view


        // the base view has already been created with the archive constructor


        g->top_view = replicant_view;


    }


    g->top_view->SetScaffolding(g);





    // build popup menu


    g->popup_menu = new BPopUpMenu("popup", false, false);





#if 0


    message = new BMessage(BROWSER_OBJECT_INFO);


    item = make_menu_item("ObjInfo", message);


    g->popup_menu->AddItem(item);





    message = new BMessage(BROWSER_OBJECT_SAVE);


    item = make_menu_item("ObjSave", message);


    g->popup_menu->AddItem(item);


    // XXX: submenu: Sprite ?


#endif





    message = new BMessage(BROWSER_OBJECT_RELOAD);


    item = make_menu_item("ObjReload", message, true);


    g->popup_menu->AddItem(item);








#ifdef ENABLE_DRAGGER


    // the dragger to allow replicating us


    // XXX: try to stuff it in the status bar at the bottom


    // (BDragger *must* be a parent, sibiling or direct child of NSBaseView!)


    rect = g->top_view->Bounds();


    rect.bottom = rect.top + TOOLBAR_HEIGHT - 1;


    rect.left = rect.right - DRAGGER_WIDTH + 1;


    g->dragger = new BDragger(rect, g->top_view, 


        B_FOLLOW_RIGHT | B_FOLLOW_TOP, B_WILL_DRAW);


    g->top_view->AddChild(g->dragger);


    g->dragger->SetViewColor(ui_color(B_PANEL_BACKGROUND_COLOR));


    g->dragger->SetLowColor(ui_color(B_PANEL_BACKGROUND_COLOR)) ;


#endif





    // tool_bar


    // the toolbar is also the dragger for now


    // XXX: try to stuff it in the status bar at the bottom


    // (BDragger *must* be a parent, sibiling or direct child of NSBaseView!)


    // XXX: B_FULL_UPDATE_ON_RESIZE avoids leaving bits on resize,


    // but causes flicker


    rect = g->top_view->Bounds();


    rect.bottom = rect.top + TOOLBAR_HEIGHT - 1;


#ifdef ENABLE_DRAGGER


    rect.right = rect.right - DRAGGER_WIDTH;


#else


    rect.right = rect.right + 1;


#endif


    g->tool_bar = new BBox(rect, "Toolbar", 


        B_FOLLOW_LEFT_RIGHT | B_FOLLOW_TOP, B_WILL_DRAW | B_FRAME_EVENTS


        | B_FULL_UPDATE_ON_RESIZE | B_NAVIGABLE_JUMP, B_PLAIN_BORDER);


    g->top_view->AddChild(g->tool_bar);


    g->tool_bar->SetViewColor(ui_color(B_PANEL_BACKGROUND_COLOR));


    g->tool_bar->SetLowColor(ui_color(B_PANEL_BACKGROUND_COLOR)) ;





    // buttons


    rect = g->tool_bar->Bounds();


    rect.right = TOOLBAR_HEIGHT;


    rect.InsetBySelf(5, 5);


    rect.OffsetBySelf(0, -1);


    int nButtons = 0;





    message = new BMessage('back');


    message->AddPointer("scaffolding", g);


    g->back_button = new BBitmapButton(rect, "back_button", "<", message);


    g->tool_bar->AddChild(g->back_button);


    nButtons++;





    rect.OffsetBySelf(TOOLBAR_HEIGHT, 0);


    message = new BMessage('forw');


    message->AddPointer("scaffolding", g);


    g->forward_button = new BBitmapButton(rect, "forward_button", ">", message);


    g->tool_bar->AddChild(g->forward_button);


    nButtons++;





    rect.OffsetBySelf(TOOLBAR_HEIGHT, 0);


    message = new BMessage('stop');


    message->AddPointer("scaffolding", g);


    g->stop_button = new BBitmapButton(rect, "stop_button", "S", message);


    g->tool_bar->AddChild(g->stop_button);


    nButtons++;





    rect.OffsetBySelf(TOOLBAR_HEIGHT, 0);


    message = new BMessage('relo');


    message->AddPointer("scaffolding", g);


    g->reload_button = new BBitmapButton(rect, "reload_button", "R", message);


    g->tool_bar->AddChild(g->reload_button);


    nButtons++;





    rect.OffsetBySelf(TOOLBAR_HEIGHT, 0);


    message = new BMessage('home');


    message->AddPointer("scaffolding", g);


    g->home_button = new BBitmapButton(rect, "home_button", "H", message);


    g->tool_bar->AddChild(g->home_button);


    nButtons++;








    // url bar


    rect = g->tool_bar->Bounds();


    rect.left += TOOLBAR_HEIGHT * nButtons;


    rect.right -= TOOLBAR_HEIGHT * 1 + 100;


    rect.InsetBySelf(5, 5);


    message = new BMessage('urle');


    message->AddPointer("scaffolding", g);


    g->url_bar = new NSIconTextControl(rect, "url_bar", "", "", message, 


        B_FOLLOW_LEFT_RIGHT | B_FOLLOW_TOP);


    g->url_bar->SetDivider(0);


    rect = g->url_bar->TextView()->TextRect();


    rect.left += 16;


    g->url_bar->TextView()->SetTextRect(rect);


    g->tool_bar->AddChild(g->url_bar);





    // search bar





    rect = g->tool_bar->Bounds();


    rect.left = g->url_bar->Frame().right;


    rect.right -= TOOLBAR_HEIGHT * 1;


    rect.InsetBy(5,5);


    message = new BMessage('sear');


    message->AddPointer("scaffolding", g);


    g->search_bar = new BTextControl(rect, "search_bar", "",


        "Search" B_UTF8_ELLIPSIS, message, B_FOLLOW_RIGHT | B_FOLLOW_TOP);


    g->search_bar->SetDivider(0);


    g->tool_bar->AddChild(g->search_bar);





    // throbber


    rect.Set(0, 0, 24, 24);


    rect.OffsetTo(g->tool_bar->Bounds().right - 24 - (TOOLBAR_HEIGHT - 24) / 2,


        (TOOLBAR_HEIGHT - 24) / 2);


    g->throbber = new NSThrobber(rect);


    g->tool_bar->AddChild(g->throbber);


    g->throbber->SetViewColor(g->tool_bar->ViewColor());


    g->throbber->SetLowColor(g->tool_bar->ViewColor());


    g->throbber->SetDrawingMode(B_OP_ALPHA);


    g->throbber->SetBlendingMode(B_PIXEL_ALPHA, B_ALPHA_OVERLAY);


    /* set up the throbber. */


    g->throbber->SetBitmap(nsbeos_throbber->framedata[0]);


    g->throb_frame = 0;








    // the status bar at the bottom


    BString status("NetSurf");


    status << " " << netsurf_version;


    g->status_bar = new BStringView(BRect(0,0,-1,-1), "StatusBar", 


        status.String(), B_FOLLOW_LEFT/*_RIGHT*/ | B_FOLLOW_BOTTOM);





    // will be added to the scrollview when adding the top view.





    // notify the thread creating the replicant that we're done


    if (replicant_view)


        release_sem(replicant_done_sem);





    replicant_view = NULL;





    return g;


}





void gui_window_set_title(struct gui_window *_g, const char *title)


{


    struct beos_scaffolding *g = nsbeos_get_scaffold(_g);


    if (g->top_level != _g) return;





    // if we're a replicant, discard


    if (!g->window)


        return;





    BString nt(title);


    if (nt.Length())


        nt << " - ";


    nt << "NetSurf";





    if (!g->top_view->LockLooper())


        return;





    g->window->SetTitle(nt.String());





    g->top_view->UnlockLooper();


}





void gui_window_set_status(struct gui_window *_g, const char *text)


{


    struct beos_scaffolding *g = nsbeos_get_scaffold(_g);


    assert(g);


    assert(g->status_bar);





    if (!g->top_view->LockLooper())


        return;





    if (text == NULL || text[0] == '\0')


    {


        BString status("NetSurf");


        status << " " << netsurf_version;


        g->status_bar->SetText(status.String());


    }


    else


    {


        g->status_bar->SetText(text);


    }


    g->top_view->UnlockLooper();


}





nserror gui_window_set_url(struct gui_window *gw, nsurl *url)


{


    struct beos_scaffolding *g;





        g = nsbeos_get_scaffold(gw);


    if (g->top_level != gw)


                return NSERROR_OK;





    assert(g->status_bar);





    if (g->top_view->LockLooper()) {


                g->url_bar->SetText(nsurl_access(url));





                g->top_view->UnlockLooper();


        }





        return NSERROR_OK;


}





void gui_window_start_throbber(struct gui_window* _g)


{


    struct beos_scaffolding *g = nsbeos_get_scaffold(_g);





    if (!g->top_view->LockLooper())


        return;





    g->stop_button->SetEnabled(true);


    g->reload_button->SetEnabled(false);





    g->top_view->UnlockLooper();





    nsbeos_window_update_back_forward(g);





    beos_schedule(100, nsbeos_throb, g);


}





void gui_window_stop_throbber(struct gui_window* _g)


{


    struct beos_scaffolding *g = nsbeos_get_scaffold(_g);





    nsbeos_window_update_back_forward(g);





    beos_schedule(-1, nsbeos_throb, g);





    if (!g->top_view->LockLooper())


        return;





    g->stop_button->SetEnabled(false);


    g->reload_button->SetEnabled(true);





    g->throbber->SetBitmap(nsbeos_throbber->framedata[0]);


    g->throbber->Invalidate();





    g->top_view->UnlockLooper();


}





/**


 * add retrieved favicon to the gui


 */


void gui_window_set_icon(struct gui_window *_g, hlcache_handle *icon)


{


    BBitmap *bitmap = NULL;


    struct bitmap *bmp_icon;





    bmp_icon = (icon != NULL) ? content_get_bitmap(icon) : NULL;





    if (bmp_icon) {


        bitmap = nsbeos_bitmap_get_primary(bmp_icon);


    }





    struct beos_scaffolding *g = nsbeos_get_scaffold(_g);





    if (!g->top_view->LockLooper())


        return;





    g->url_bar->SetBitmap(bitmap);





    g->top_view->UnlockLooper();


}








void nsbeos_scaffolding_popup_menu(nsbeos_scaffolding *scaffold, struct browser_window *bw, BPoint where, BPoint screenWhere)


{


    struct browser_window_features cont;





    browser_window_get_features(bw, (int)where.x, (int)where.y, &cont);





    scaffold->current_menu_object = cont.object;


    bool enabled = !!scaffold->current_menu_object;





    for (int i = 0; scaffold->popup_menu->ItemAt(i); i++) {


        scaffold->popup_menu->ItemAt(i)->SetEnabled(enabled);


    }





    scaffold->popup_menu->Go(screenWhere, true, false, true);


}










netsurf-vince/pdf/frontends/beos/scaffolding.h

/*
 * Copyright 2008 François Revol <mmu_man@users.sourceforge.net>
 * Copyright 2005 James Bursa <bursa@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_BEOS_SCAFFOLDING_H
#define NETSURF_BEOS_SCAFFOLDING_H 1

#include <View.h>
#include <Window.h>
#include <NetPositive.h>

extern "C" {
struct hlcache_handle;
struct nsurl;
}

typedef struct beos_scaffolding nsbeos_scaffolding;

class NSBaseView : public BView {
public:
		NSBaseView(BRect frame);
		NSBaseView(BMessage *archive);
virtual	~NSBaseView();

virtual void	MessageReceived(BMessage *message);
//virtual void	Draw(BRect updateRect);

//virtual void	FrameMoved(BPoint new_location);
//virtual void	FrameResized(float new_width, float new_height);

virtual void		AllAttached(void);

virtual status_t	Archive(BMessage *archive, bool deep=true) const;
static BArchivable	*Instantiate(BMessage *archive);

void			SetScaffolding(struct beos_scaffolding *scaf);
private:
	struct beos_scaffolding *fScaffolding;
};

class NSBrowserWindow : public BWindow {
public:
		NSBrowserWindow(BRect frame, struct beos_scaffolding *scaf);
virtual	~NSBrowserWindow();

virtual	void	DispatchMessage(BMessage *message, BHandler *handler);
virtual void	MessageReceived(BMessage *message);
virtual bool	QuitRequested(void);
void			WindowActivated(bool active);

struct beos_scaffolding *Scaffolding() const { return fScaffolding; };

static BWindow* activeWindow;
private:
	struct beos_scaffolding *fScaffolding;


};


// XXX: clean up
typedef enum {

	/* no/unknown actions */
	NO_ACTION = 'nsMA',

	/* help actions */
	HELP_OPEN_CONTENTS,
	HELP_OPEN_GUIDE,
	HELP_OPEN_INFORMATION,
	HELP_OPEN_ABOUT,
	HELP_OPEN_LICENCE,
	HELP_LAUNCH_INTERACTIVE,

	/* history actions */
	HISTORY_SHOW_LOCAL,
	HISTORY_SHOW_GLOBAL,

	/* hotlist actions */
	HOTLIST_ADD_URL,
	HOTLIST_SHOW,

	/* cookie actions */
	COOKIES_SHOW,
	COOKIES_DELETE,

	/* page actions */
	BROWSER_PAGE,
	BROWSER_PAGE_INFO,
	BROWSER_PRINT,
	BROWSER_NEW_WINDOW,
	BROWSER_VIEW_SOURCE,

	/* object actions */
	BROWSER_OBJECT,
	BROWSER_OBJECT_INFO,
	BROWSER_OBJECT_RELOAD,

	/* save actions */
	BROWSER_OBJECT_SAVE,
	BROWSER_OBJECT_EXPORT_SPRITE,
	BROWSER_OBJECT_SAVE_URL_URI,
	BROWSER_OBJECT_SAVE_URL_URL,
	BROWSER_OBJECT_SAVE_URL_TEXT,
	BROWSER_SAVE,
	BROWSER_SAVE_COMPLETE,
	BROWSER_EXPORT_DRAW,
	BROWSER_EXPORT_TEXT,
	BROWSER_SAVE_URL_URI,
	BROWSER_SAVE_URL_URL,
	BROWSER_SAVE_URL_TEXT,
	HOTLIST_EXPORT,
	HISTORY_EXPORT,

	/* navigation actions */
	BROWSER_NAVIGATE_HOME,
	BROWSER_NAVIGATE_BACK,
	BROWSER_NAVIGATE_FORWARD,
	BROWSER_NAVIGATE_UP,
	BROWSER_NAVIGATE_RELOAD,
	BROWSER_NAVIGATE_RELOAD_ALL,
	BROWSER_NAVIGATE_STOP,
	BROWSER_NAVIGATE_URL,

	/* browser window/display actions */
	BROWSER_SCALE_VIEW,
	BROWSER_FIND_TEXT,
	BROWSER_IMAGES_FOREGROUND,
	BROWSER_IMAGES_BACKGROUND,
	BROWSER_BUFFER_ANIMS,
	BROWSER_BUFFER_ALL,
	BROWSER_SAVE_VIEW,
	BROWSER_WINDOW_DEFAULT,
	BROWSER_WINDOW_STAGGER,
	BROWSER_WINDOW_COPY,
	BROWSER_WINDOW_RESET,

	/* tree actions */
	TREE_NEW_FOLDER,
	TREE_NEW_LINK,
	TREE_EXPAND_ALL,
	TREE_EXPAND_FOLDERS,
	TREE_EXPAND_LINKS,
	TREE_COLLAPSE_ALL,
	TREE_COLLAPSE_FOLDERS,
	TREE_COLLAPSE_LINKS,
	TREE_SELECTION,
	TREE_SELECTION_EDIT,
	TREE_SELECTION_LAUNCH,
	TREE_SELECTION_DELETE,
	TREE_SELECT_ALL,
	TREE_CLEAR_SELECTION,

	/* toolbar actions */
	TOOLBAR_BUTTONS,
	TOOLBAR_ADDRESS_BAR,
	TOOLBAR_THROBBER,
	TOOLBAR_EDIT,

	/* misc actions */
	CHOICES_SHOW,
	APPLICATION_QUIT,
} menu_action;


NSBrowserWindow *nsbeos_find_last_window(void);

NSBrowserWindow *nsbeos_get_bwindow_for_scaffolding(nsbeos_scaffolding *scaffold);

NSBaseView *nsbeos_get_baseview_for_scaffolding(nsbeos_scaffolding *scaffold);

nsbeos_scaffolding *nsbeos_new_scaffolding(struct gui_window *toplevel);

bool nsbeos_scaffolding_is_busy(nsbeos_scaffolding *scaffold);

void nsbeos_attach_toplevel_view(nsbeos_scaffolding *g, BView *view);


void nsbeos_scaffolding_dispatch_event(nsbeos_scaffolding *scaffold, BMessage *message);

void nsbeos_scaffolding_destroy(nsbeos_scaffolding *scaffold);

//void nsbeos_window_destroy_event(NSBrowserWindow *window, nsbeos_scaffolding *g, BMessage *event);


void nsbeos_scaffolding_popup_menu(nsbeos_scaffolding *scaffold, struct browser_window *bw, BPoint where, BPoint screenWhere);

void gui_window_set_title(struct gui_window *_g, const char *title);
nserror gui_window_set_url(struct gui_window *_g, struct nsurl *url);
void gui_window_set_icon(struct gui_window *_g, struct hlcache_handle *icon);
void gui_window_set_status(struct gui_window *_g, const char *text);
void gui_window_start_throbber(struct gui_window* _g);
void gui_window_stop_throbber(struct gui_window* _g);

#endif /* NETSURF_BEOS_SCAFFOLDING_H */
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/*


 * Copyright 2008 François Revol <mmu_man@users.sourceforge.net>


 *


 * This file is part of NetSurf, http://www.netsurf-browser.org/


 *


 * NetSurf is free software; you can redistribute it and/or modify


 * it under the terms of the GNU General Public License as published by


 * the Free Software Foundation; version 2 of the License.


 *


 * NetSurf is distributed in the hope that it will be useful,


 * but WITHOUT ANY WARRANTY; without even the implied warranty of


 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the


 * GNU General Public License for more details.


 *


 * You should have received a copy of the GNU General Public License


 * along with this program.  If not, see <http://www.gnu.org/licenses/>.


 */





#define __STDBOOL_H__   1


#include <stdlib.h>


#include <stdbool.h>


#include <OS.h>


#include <List.h>





extern "C" {


#include "utils/errors.h"


#include "beos/schedule.h"


#include "netsurf/content_type.h"


#include "netsurf/browser_window.h"





#include "utils/log.h"


}





/** Killable callback closure embodiment. */


typedef struct {


    void (*callback)(void *);   /**< The callback function. */


    void *context;          /**< The context for the callback. */


    bool callback_killed;       /**< Whether or not this was killed. */


    bool callback_fired;        /**< Whether or not this has fired yet. */


    bigtime_t timeout;


} _nsbeos_callback_t;





/** List of all callbacks. */


static BList *callbacks = NULL;





/** earliest deadline. It's used for select() in gui_poll() */


bigtime_t earliest_callback_timeout = B_INFINITE_TIMEOUT;








static bool


nsbeos_schedule_kill_callback(void *_target, void *_match)


{


    _nsbeos_callback_t *target = (_nsbeos_callback_t *)_target;


    _nsbeos_callback_t *match = (_nsbeos_callback_t *)_match;


    if ((target->callback == match->callback) &&


        (target->context == match->context)) {


        NSLOG(schedule, DEBUG,


              "Found match for %p(%p), killing.",


              target->callback,


              target->context);


        target->callback = NULL;


        target->context = NULL;


        target->callback_killed = true;


    }


    return false;


}





static void


schedule_remove(void (*callback)(void *p), void *p)


{


    NSLOG(schedule, DEBUG,


          "schedule_remove() for %p(%p)",


          callback, p);


    if (callbacks == NULL)


        return;


    _nsbeos_callback_t cb_match;


    cb_match.callback = callback;


    cb_match.context = p;





    callbacks->DoForEach(nsbeos_schedule_kill_callback, &cb_match);


}





nserror beos_schedule(int t, void (*callback)(void *p), void *p)


{


    NSLOG(schedule, DEBUG, "t:%d cb:%p p:%p", t, callback, p);





    if (callbacks == NULL) {


        callbacks = new BList;


        }





    /* Kill any pending schedule of this kind. */


    schedule_remove(callback, p);





        if (t < 0) {


          return NSERROR_OK;


        }





    bigtime_t timeout = system_time() + t * 1000LL;


    _nsbeos_callback_t *cb = (_nsbeos_callback_t *)malloc(sizeof(_nsbeos_callback_t));


    cb->callback = callback;


    cb->context = p;


    cb->callback_killed = cb->callback_fired = false;


    cb->timeout = timeout;


    if (earliest_callback_timeout > timeout) {


        earliest_callback_timeout = timeout;


    }


    callbacks->AddItem(cb);





        return NSERROR_OK;


}





bool


schedule_run(void)


{


    NSLOG(schedule, DEBUG, "schedule_run()");





    earliest_callback_timeout = B_INFINITE_TIMEOUT;


    if (callbacks == NULL)


        return false; /* Nothing to do */





    bigtime_t now = system_time();


    int32 i;





    NSLOG(schedule, DEBUG,


          "Checking %ld callbacks to for deadline.",


          callbacks->CountItems());





    /* Run all the callbacks which made it this far. */


    for (i = 0; i < callbacks->CountItems(); ) {


        _nsbeos_callback_t *cb = (_nsbeos_callback_t *)(callbacks->ItemAt(i));


        if (cb->timeout > now) {


            // update next deadline


            if (earliest_callback_timeout > cb->timeout)


                earliest_callback_timeout = cb->timeout;


            i++;


            continue;


        }


        NSLOG(schedule, DEBUG,


              "Running callbacks %p(%p).",


              cb->callback,


              cb->context);





        if (!cb->callback_killed)


            cb->callback(cb->context);


        callbacks->RemoveItem(cb);


        free(cb);


    }


    return true;


}







netsurf-vince/pdf/frontends/beos/schedule.h

/*
 * Copyright 2008 François Revol <mmu_man@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_BEOS_CALLBACK_H
#define NETSURF_BEOS_CALLBACK_H 1

extern bigtime_t earliest_callback_timeout;

extern "C" nserror beos_schedule(int t, void (*callback)(void *p), void *p);

extern "C" bool schedule_run(void);


#endif /* NETSURF_BEOS_CALLBACK_H */
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netsurf-vince/pdf/frontends/beos/search.cpp

/*


 * Copyright 2009 Mark Benjamin <netsurf-browser.org.MarkBenjamin@dfgh.net>


 *


 * This file is part of NetSurf, http://www.netsurf-browser.org/


 *


 * NetSurf is free software; you can redistribute it and/or modify


 * it under the terms of the GNU General Public License as published by


 * the Free Software Foundation; version 2 of the License.


 *


 * NetSurf is distributed in the hope that it will be useful,


 * but WITHOUT ANY WARRANTY; without even the implied warranty of


 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the


 * GNU General Public License for more details.


 *


 * You should have received a copy of the GNU General Public License


 * along with this program.  If not, see <http://www.gnu.org/licenses/>.


 */





#define __STDBOOL_H__   1


//#include <stdbool.h>


#include <string.h>





extern "C" {


#include "utils/log.h"


}


/* callback functions for search implementation */


static void gui_search_set_status(bool found, void *p);


static void gui_search_set_hourglass(bool active, void *p);


static void gui_search_add_recent(const char *string, void *p);


static void gui_search_set_forward_state(bool active, void *p);


static void gui_search_set_back_state(bool active, void *p);





/**


 * Change the displayed search status.


 * \param found  search pattern matched in text


 * \param p the pointer sent to search_verify_new() / search_create_context()


 */


void gui_search_set_status(bool found, void *p)


{


}





/**


 * display hourglass while searching


 * \param active start/stop indicator


 * \param p the pointer sent to search_verify_new() / search_create_context()


 */


void gui_search_set_hourglass(bool active, void *p)


{


}





/**


 * add search string to recent searches list


 * \param string search pattern


 * \param p the pointer sent to search_verify_new() / search_create_context()


 */


void gui_search_add_recent(const char *string, void *p)


{


}





/**


 * activate search forwards button in gui


 * \param active activate/inactivate


 * \param p the pointer sent to search_verify_new() / search_create_context()


 */


void gui_search_set_forward_state(bool active, void *p)


{


}





/**


 * activate search forwards button in gui


 * \param active activate/inactivate


 * \param p the pointer sent to search_verify_new() / search_create_context()


 */


void gui_search_set_back_state(bool active, void *p)


{


}
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netsurf-vince/pdf/frontends/beos/throbber.cpp

/*


 * Copyright 2008 François Revol <mmu_man@users.sourceforge.net>


 *


 * This file is part of NetSurf, http://www.netsurf-browser.org/


 *


 * NetSurf is free software; you can redistribute it and/or modify


 * it under the terms of the GNU General Public License as published by


 * the Free Software Foundation; version 2 of the License.


 *


 * NetSurf is distributed in the hope that it will be useful,


 * but WITHOUT ANY WARRANTY; without even the implied warranty of


 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the


 * GNU General Public License for more details.


 *


 * You should have received a copy of the GNU General Public License


 * along with this program.  If not, see <http://www.gnu.org/licenses/>.


 */





#define __STDBOOL_H__   1


#include <stdio.h>


#include <stdlib.h>


#include <string.h>


extern "C" {


#include "utils/log.h"


}


#include "beos/throbber.h"


#include "beos/bitmap.h"


#include "beos/fetch_rsrc.h"





#include <File.h>


#include <Resources.h>


#include <TranslationUtils.h>





struct nsbeos_throbber *nsbeos_throbber = NULL;





/**


 * Creates the throbber using a PNG for each frame.  The number of frames must


 * be at least two.  The first frame is the inactive frame, others are the


 * active frames.


 *


 * \param  frames  The number of frames.  Must be at least two.


 * \param  ...     Filenames of PNGs containing frames.


 * \return true on success.


 */


bool nsbeos_throbber_initialise_from_png(const int frames, ...)


{


    va_list filenames;


    struct nsbeos_throbber *throb;      /**< structure we generate */


    bool errors_when_loading = false;   /**< true if a frame failed */


    


    if (frames < 2) {


        /* we need at least two frames - one for idle, one for active */


        NSLOG(netsurf, INFO,


              "Insufficent number of frames in throbber animation!");


        NSLOG(netsurf, INFO,


              "(called with %d frames, where 2 is a minimum.)",


              frames);


        return false;


    }





    BResources *res = get_app_resources();


    if (res == NULL) {


        NSLOG(netsurf, INFO, "Can't find resources for throbber!");


        return false;


    }





    throb = (struct nsbeos_throbber *)malloc(sizeof(*throb));


    throb->nframes = frames;


    throb->framedata = (BBitmap **)malloc(sizeof(BBitmap *) * throb->nframes);


    


    va_start(filenames, frames);


    


    for (int i = 0; i < frames; i++) {


        const char *fn = va_arg(filenames, const char *);


        const void *data;


        size_t size;


        data = res->LoadResource('data', fn, &size);


        throb->framedata[i] = NULL;


        if (!data) {


            NSLOG(netsurf, INFO, "Error when loading resource %s",


                  fn);


            errors_when_loading = true;


            continue;


        }


        BMemoryIO mem(data, size);


        throb->framedata[i] = BTranslationUtils::GetBitmap(&mem);


        if (throb->framedata[i] == NULL) {


            NSLOG(netsurf, INFO,


                  "Error when loading %s: GetBitmap() returned NULL",


                  fn);


            errors_when_loading = true;


        }


    }


    


    va_end(filenames);


    


    if (errors_when_loading == true) {


        for (int i = 0; i < frames; i++) {


            delete throb->framedata[i];


        }





        free(throb->framedata);


        free(throb);


        


        return false;       


    }


    


    nsbeos_throbber = throb;


    


    return true;


}





void nsbeos_throbber_finalise(void)


{


    int i;





    for (i = 0; i < nsbeos_throbber->nframes; i++)


        delete nsbeos_throbber->framedata[i];





    free(nsbeos_throbber->framedata);


    free(nsbeos_throbber);





    nsbeos_throbber = NULL;


}







netsurf-vince/pdf/frontends/beos/throbber.h

/*
 * Copyright 2008 François Revol <mmu_man@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef __BEOS_THROBBER_H__
#define __BEOS_THROBBER_H__

#include <Bitmap.h>

struct nsbeos_throbber
{
	int		nframes;	/**< Number of frames in the throbber */
	BBitmap	**framedata;
};

extern struct nsbeos_throbber *nsbeos_throbber;

bool nsbeos_throbber_initialise_from_gif(const char *fn);
bool nsbeos_throbber_initialise_from_png(const int frames, ...);
void nsbeos_throbber_finalise(void);

#endif /* __BEOS_THROBBER_H__ */
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netsurf-vince/pdf/frontends/beos/window.cpp

/*


 * Copyright 2008 François Revol <mmu_man@users.sourceforge.net>


 * Copyright 2006 Daniel Silverstone <dsilvers@digital-scurf.org>


 * Copyright 2006 Rob Kendrick <rjek@rjek.com>


 *


 * This file is part of NetSurf, http://www.netsurf-browser.org/


 *


 * NetSurf is free software; you can redistribute it and/or modify


 * it under the terms of the GNU General Public License as published by


 * the Free Software Foundation; version 2 of the License.


 *


 * NetSurf is distributed in the hope that it will be useful,


 * but WITHOUT ANY WARRANTY; without even the implied warranty of


 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the


 * GNU General Public License for more details.


 *


 * You should have received a copy of the GNU General Public License


 * along with this program.  If not, see <http://www.gnu.org/licenses/>.


 */





#define __STDBOOL_H__   1


#include <stdlib.h>


#include <assert.h>


#include <AppDefs.h>


#include <BeBuild.h>


#include <Clipboard.h>


#include <Cursor.h>


#include <InterfaceDefs.h>


#include <Message.h>


#include <ScrollBar.h>


#include <String.h>


#include <String.h>


#include <TextView.h>


#include <View.h>


#include <Window.h>





extern "C" {


#include "utils/nsoption.h"


#include "utils/log.h"


#include "utils/utf8.h"


#include "utils/utils.h"


#include "utils/nsurl.h"


#include "netsurf/content_type.h"


#include "netsurf/browser_window.h"


#include "netsurf/mouse.h"


#include "netsurf/plotters.h"


#include "netsurf/window.h"


#include "netsurf/clipboard.h"


#include "netsurf/url_db.h"


#include "netsurf/keypress.h"


}





#include "beos/about.h"


#include "beos/window.h"


#include "beos/font.h"


#include "beos/gui.h"


#include "beos/scaffolding.h"


#include "beos/plotters.h"








class NSBrowserFrameView;





struct gui_window {


    /* All gui_window objects have an ultimate scaffold */


    nsbeos_scaffolding  *scaffold;


    bool    toplevel;


    /* A gui_window is the rendering of a browser_window */


    struct browser_window   *bw;





    struct {


        int pressed_x;


        int pressed_y;


        int state; /* browser_mouse_state */


    } mouse;





    /* These are the storage for the rendering */


    int         caretx, carety, careth;


    gui_pointer_shape   current_pointer;


    int         last_x, last_y;





    NSBrowserFrameView  *view;





    // some cached events to speed up things


    // those are the last queued event of their kind,


    // we can safely drop others and avoid wasting cpu.


    // number of pending resizes


    int32               pending_resizes;


    // accumulated rects of pending redraws


    //volatile BMessage *lastRedraw;


    // UNUSED YET


    BRect               pendingRedraw;





    /* Keep gui_windows in a list for cleanup later */


    struct gui_window   *next, *prev;


};











static const rgb_color kWhiteColor = {255, 255, 255, 255};





static struct gui_window *window_list = 0;  /**< first entry in win list*/





static BString current_selection;


static BList current_selection_textruns;





/* Methods which apply only to a gui_window */


static void nsbeos_window_expose_event(BView *view, gui_window *g, BMessage *message);


static void nsbeos_window_keypress_event(BView *view, gui_window *g, BMessage *event);


static void nsbeos_window_resize_event(BView *view, gui_window *g, BMessage *event);


static void nsbeos_window_moved_event(BView *view, gui_window *g, BMessage *event);


/* Other useful bits */


static void nsbeos_redraw_caret(struct gui_window *g);








// #pragma mark - class NSBrowserFrameView








NSBrowserFrameView::NSBrowserFrameView(BRect frame, struct gui_window *gui)


    : BView(frame, "NSBrowserFrameView", B_FOLLOW_ALL_SIDES, 


        B_WILL_DRAW | B_NAVIGABLE | B_FRAME_EVENTS ),


    fGuiWindow(gui)


{


}








NSBrowserFrameView::~NSBrowserFrameView()


{


}








void


NSBrowserFrameView::MessageReceived(BMessage *message)


{


    switch (message->what) {


        case B_SIMPLE_DATA:


        case B_ARGV_RECEIVED:


        case B_REFS_RECEIVED:


        case B_COPY:


        case B_CUT:


        case B_PASTE:


        case B_SELECT_ALL:


        //case B_MOUSE_WHEEL_CHANGED:


        case B_UI_SETTINGS_CHANGED:


        // NetPositive messages


        case B_NETPOSITIVE_OPEN_URL:


        case B_NETPOSITIVE_BACK:


        case B_NETPOSITIVE_FORWARD:


        case B_NETPOSITIVE_HOME:


        case B_NETPOSITIVE_RELOAD:


        case B_NETPOSITIVE_STOP:


        case B_NETPOSITIVE_DOWN:


        case B_NETPOSITIVE_UP:


        // messages for top-level


        case 'back':


        case 'forw':


        case 'stop':


        case 'relo':


        case 'home':


        case 'urlc':


        case 'urle':


        case 'sear':


        case 'menu':


        case NO_ACTION:


        case HELP_OPEN_CONTENTS:


        case HELP_OPEN_GUIDE:


        case HELP_OPEN_INFORMATION:


        case HELP_OPEN_ABOUT:


        case HELP_LAUNCH_INTERACTIVE:


        case HISTORY_SHOW_LOCAL:


        case HISTORY_SHOW_GLOBAL:


        case HOTLIST_ADD_URL:


        case HOTLIST_SHOW:


        case COOKIES_SHOW:


        case COOKIES_DELETE:


        case BROWSER_PAGE:


        case BROWSER_PAGE_INFO:


        case BROWSER_PRINT:


        case BROWSER_NEW_WINDOW:


        case BROWSER_VIEW_SOURCE:


        case BROWSER_OBJECT:


        case BROWSER_OBJECT_INFO:


        case BROWSER_OBJECT_RELOAD:


        case BROWSER_OBJECT_SAVE:


        case BROWSER_OBJECT_EXPORT_SPRITE:


        case BROWSER_OBJECT_SAVE_URL_URI:


        case BROWSER_OBJECT_SAVE_URL_URL:


        case BROWSER_OBJECT_SAVE_URL_TEXT:


        case BROWSER_SAVE:


        case BROWSER_SAVE_COMPLETE:


        case BROWSER_EXPORT_DRAW:


        case BROWSER_EXPORT_TEXT:


        case BROWSER_SAVE_URL_URI:


        case BROWSER_SAVE_URL_URL:


        case BROWSER_SAVE_URL_TEXT:


        case HOTLIST_EXPORT:


        case HISTORY_EXPORT:


        case BROWSER_NAVIGATE_HOME:


        case BROWSER_NAVIGATE_BACK:


        case BROWSER_NAVIGATE_FORWARD:


        case BROWSER_NAVIGATE_UP:


        case BROWSER_NAVIGATE_RELOAD:


        case BROWSER_NAVIGATE_RELOAD_ALL:


        case BROWSER_NAVIGATE_STOP:


        case BROWSER_NAVIGATE_URL:


        case BROWSER_SCALE_VIEW:


        case BROWSER_FIND_TEXT:


        case BROWSER_IMAGES_FOREGROUND:


        case BROWSER_IMAGES_BACKGROUND:


        case BROWSER_BUFFER_ANIMS:


        case BROWSER_BUFFER_ALL:


        case BROWSER_SAVE_VIEW:


        case BROWSER_WINDOW_DEFAULT:


        case BROWSER_WINDOW_STAGGER:


        case BROWSER_WINDOW_COPY:


        case BROWSER_WINDOW_RESET:


        case TREE_NEW_FOLDER:


        case TREE_NEW_LINK:


        case TREE_EXPAND_ALL:


        case TREE_EXPAND_FOLDERS:


        case TREE_EXPAND_LINKS:


        case TREE_COLLAPSE_ALL:


        case TREE_COLLAPSE_FOLDERS:


        case TREE_COLLAPSE_LINKS:


        case TREE_SELECTION:


        case TREE_SELECTION_EDIT:


        case TREE_SELECTION_LAUNCH:


        case TREE_SELECTION_DELETE:


        case TREE_SELECT_ALL:


        case TREE_CLEAR_SELECTION:


        case TOOLBAR_BUTTONS:


        case TOOLBAR_ADDRESS_BAR:


        case TOOLBAR_THROBBER:


        case TOOLBAR_EDIT:


        case CHOICES_SHOW:


        case APPLICATION_QUIT:


            Window()->DetachCurrentMessage();


            nsbeos_pipe_message_top(message, NULL, fGuiWindow->scaffold);


            break;


        default:


            //message->PrintToStream();


            BView::MessageReceived(message);


    }


}








void


NSBrowserFrameView::Draw(BRect updateRect)


{


    BMessage *message = NULL;


    //message = Window()->DetachCurrentMessage();


    // might be called directly...


    if (message == NULL)


        message = new BMessage(_UPDATE_);


    message->AddRect("rect", updateRect);


    nsbeos_pipe_message(message, this, fGuiWindow);


}











void


NSBrowserFrameView::FrameResized(float new_width, float new_height)


{


    BMessage *message = Window()->DetachCurrentMessage();


    // discard any other pending resize, 


    // so we don't end up processing them all, the last one matters.


    atomic_add(&fGuiWindow->pending_resizes, 1);


    nsbeos_pipe_message(message, this, fGuiWindow);


    BView::FrameResized(new_width, new_height);


}








void


NSBrowserFrameView::KeyDown(const char *bytes, int32 numBytes)


{


    BMessage *message = Window()->DetachCurrentMessage();


    nsbeos_pipe_message(message, this, fGuiWindow);


}








void


NSBrowserFrameView::MouseDown(BPoint where)


{


    BMessage *message = Window()->DetachCurrentMessage();


    BPoint screenWhere;


    if (message->FindPoint("screen_where", &screenWhere) < B_OK) {


        screenWhere = ConvertToScreen(where);


        message->AddPoint("screen_where", screenWhere);


    }


    nsbeos_pipe_message(message, this, fGuiWindow);


}








void


NSBrowserFrameView::MouseUp(BPoint where)


{


    //BMessage *message = Window()->DetachCurrentMessage();


    //nsbeos_pipe_message(message, this, fGuiWindow);


    BMessage *message = Window()->DetachCurrentMessage();


    BPoint screenWhere;


    if (message->FindPoint("screen_where", &screenWhere) < B_OK) {


        screenWhere = ConvertToScreen(where);


        message->AddPoint("screen_where", screenWhere);


    }


    nsbeos_pipe_message(message, this, fGuiWindow);


}








void


NSBrowserFrameView::MouseMoved(BPoint where, uint32 transit, const BMessage *msg)


{


    if (transit != B_INSIDE_VIEW) {


        BView::MouseMoved(where, transit, msg);


        return;


    }


    BMessage *message = Window()->DetachCurrentMessage();


    nsbeos_pipe_message(message, this, fGuiWindow);


}








// #pragma mark - gui_window





struct browser_window *nsbeos_get_browser_window(struct gui_window *g)


{


    return g->bw;


}





nsbeos_scaffolding *nsbeos_get_scaffold(struct gui_window *g)


{


    return g->scaffold;


}





struct browser_window *nsbeos_get_browser_for_gui(struct gui_window *g)


{


    return g->bw;


}





/* Create a gui_window */


static struct gui_window *gui_window_create(struct browser_window *bw,


        struct gui_window *existing,


        gui_window_create_flags flags)


{


    struct gui_window *g;       /**< what we're creating to return */





    g = (struct gui_window *)malloc(sizeof(*g));


    if (!g) {


        beos_warn_user("NoMemory", 0);


        return 0;


    }





    NSLOG(netsurf, INFO, "Creating gui window %p for browser window %p",


          g, bw);





    g->bw = bw;


    g->mouse.state = 0;


    g->current_pointer = GUI_POINTER_DEFAULT;





    g->careth = 0;


    g->pending_resizes = 0;





    /* Attach ourselves to the list (push_top) */


    if (window_list)


        window_list->prev = g;


    g->next = window_list;


    g->prev = NULL;


    window_list = g;





    /* Now construct and attach a scaffold */


    g->scaffold = nsbeos_new_scaffolding(g);


    if (!g->scaffold)


        return NULL;





    /* Construct our primary elements */


    BRect frame(0,0,-1,-1); // will be resized later


    g->view = new NSBrowserFrameView(frame, g);


    /* set the default background colour of the drawing area to white. */


    //g->view->SetViewColor(kWhiteColor);


    /* NOOO! Since we defer drawing (DetachCurrent()), the white flickers,


     * besides sometimes text was drawn twice, making it ugly.


     * Instead we set to transparent here, and implement plot_clg() to 


     * do it just before the rest. This almost removes the flicker. */


    g->view->SetViewColor(B_TRANSPARENT_COLOR);


    g->view->SetLowColor(kWhiteColor);





#ifdef B_BEOS_VERSION_DANO


    /* enable double-buffering on the content view */


/*


    XXX: doesn't really work


    g->view->SetDoubleBuffering(B_UPDATE_INVALIDATED


        | B_UPDATE_SCROLLED


        //| B_UPDATE_RESIZED


        | B_UPDATE_EXPOSED);


*/


#endif








    g->toplevel = true;





    /* Attach our viewport into the scaffold */


    nsbeos_attach_toplevel_view(g->scaffold, g->view);








    return g;


}





/* exported interface documented in beos/window.h */


void nsbeos_dispatch_event(BMessage *message)


{


    struct gui_window *gui = NULL;


    NSBrowserFrameView *view = NULL;


    struct beos_scaffolding *scaffold = NULL;


    NSBrowserWindow *window = NULL;





    //message->PrintToStream();


    if (message->FindPointer("View", (void **)&view) < B_OK)


        view = NULL;


    if (message->FindPointer("gui_window", (void **)&gui) < B_OK)


        gui = NULL;


    if (message->FindPointer("Window", (void **)&window) < B_OK)


        window = NULL;


    if (message->FindPointer("scaffolding", (void **)&scaffold) < B_OK)


        scaffold = NULL;





    struct gui_window *z;


    for (z = window_list; z && gui && z != gui; z = z->next)


        continue;





    struct gui_window *y;


    for (y = window_list; y && scaffold && y->scaffold != scaffold; y = y->next)


        continue;





    if (gui && gui != z) {


        NSLOG(netsurf, INFO,


              "discarding event for destroyed gui_window");


        delete message;


        return;


    }


    if (scaffold && (!y || scaffold != y->scaffold)) {


        NSLOG(netsurf, INFO,


              "discarding event for destroyed scaffolding");


        delete message;


        return;


    }





    // messages for top-level


    if (scaffold) {


        NSLOG(netsurf, INFO, "dispatching to top-level");


        nsbeos_scaffolding_dispatch_event(scaffold, message);


        delete message;


        return;


    }





    NSLOG(netsurf, DEEPDEBUG, "processing message");


    switch (message->what) {


        case B_QUIT_REQUESTED:


            // from the BApplication


            nsbeos_done = true;


            break;


        case B_ABOUT_REQUESTED:


        {


            if (gui == NULL)


                gui = window_list;


            nsbeos_about(gui);


            break;


        }


        case _UPDATE_:


            if (gui && view)


                nsbeos_window_expose_event(view, gui, message);


            break;


        case B_MOUSE_MOVED:


        {


            if (gui == NULL)


                break;





            BPoint where;


            int32 mods;


            // where refers to Window coords !?


            // check be:view_where first


            if (message->FindPoint("be:view_where", &where) < B_OK) {


                if (message->FindPoint("where", &where) < B_OK)


                    break;


            }


            if (message->FindInt32("modifiers", &mods) < B_OK)


                mods = 0;








            if (gui->mouse.state & BROWSER_MOUSE_PRESS_1) {


                /* Start button 1 drag */


                browser_window_mouse_click(gui->bw, BROWSER_MOUSE_DRAG_1,


                    gui->mouse.pressed_x, gui->mouse.pressed_y);


                /* Replace PRESS with HOLDING and declare drag in progress */


                gui->mouse.state ^= (BROWSER_MOUSE_PRESS_1 |


                    BROWSER_MOUSE_HOLDING_1);


                gui->mouse.state |= BROWSER_MOUSE_DRAG_ON;


            } else if (gui->mouse.state & BROWSER_MOUSE_PRESS_2) {


                /* Start button 2 drag */


                browser_window_mouse_click(gui->bw, BROWSER_MOUSE_DRAG_2,


                    gui->mouse.pressed_x, gui->mouse.pressed_y);


                /* Replace PRESS with HOLDING and declare drag in progress */


                gui->mouse.state ^= (BROWSER_MOUSE_PRESS_2 |


                    BROWSER_MOUSE_HOLDING_2);


                gui->mouse.state |= BROWSER_MOUSE_DRAG_ON;


            }





            bool shift = mods & B_SHIFT_KEY;


            bool ctrl = mods & B_CONTROL_KEY;





            /* Handle modifiers being removed */


            if (gui->mouse.state & BROWSER_MOUSE_MOD_1 && !shift)


                gui->mouse.state ^= BROWSER_MOUSE_MOD_1;


            if (gui->mouse.state & BROWSER_MOUSE_MOD_2 && !ctrl)


                gui->mouse.state ^= BROWSER_MOUSE_MOD_2;





            browser_window_mouse_track(gui->bw,


                                                   (browser_mouse_state)gui->mouse.state, 


                                                   (int)(where.x),


                                                   (int)(where.y));





            gui->last_x = (int)where.x;


            gui->last_y = (int)where.y;


            break;


        }


        case B_MOUSE_DOWN:


        {


            if (gui == NULL)


                break;





            BPoint where;


            int32 buttons;


            int32 mods;


            BPoint screenWhere;


            if (message->FindPoint("be:view_where", &where) < B_OK) {


                if (message->FindPoint("where", &where) < B_OK)


                    break;


            }


            if (message->FindInt32("buttons", &buttons) < B_OK)


                break;


            if (message->FindPoint("screen_where", &screenWhere) < B_OK)


                break;


            if (message->FindInt32("modifiers", &mods) < B_OK)


                mods = 0;





            if (buttons & B_SECONDARY_MOUSE_BUTTON) {


                /* 2 == right button on BeOS */


                nsbeos_scaffolding_popup_menu(gui->scaffold, gui->bw, where, screenWhere);


                break;


            }





            gui->mouse.state = BROWSER_MOUSE_PRESS_1;





            if (buttons & B_TERTIARY_MOUSE_BUTTON) /* 3 == middle button on BeOS */


                gui->mouse.state = BROWSER_MOUSE_PRESS_2;





            if (mods & B_SHIFT_KEY)


                gui->mouse.state |= BROWSER_MOUSE_MOD_1;


            if (mods & B_CONTROL_KEY)


                gui->mouse.state |= BROWSER_MOUSE_MOD_2;





            gui->mouse.pressed_x = where.x;


            gui->mouse.pressed_y = where.y;





            // make sure the view is in focus


            if (view && view->LockLooper()) {


                if (!view->IsFocus())


                    view->MakeFocus();


                view->UnlockLooper();


            }





            browser_window_mouse_click(gui->bw, 


                (browser_mouse_state)gui->mouse.state,


                gui->mouse.pressed_x, gui->mouse.pressed_y);





            break;


        }


        case B_MOUSE_UP:


        {


            if (gui == NULL)


                break;





            BPoint where;


            int32 buttons;


            int32 mods;


            BPoint screenWhere;


            if (message->FindPoint("be:view_where", &where) < B_OK) {


                if (message->FindPoint("where", &where) < B_OK)


                    break;


            }


            if (message->FindInt32("buttons", &buttons) < B_OK)


                break;


            if (message->FindPoint("screen_where", &screenWhere) < B_OK)


                break;


            if (message->FindInt32("modifiers", &mods) < B_OK)


                mods = 0;





            /* If the mouse state is PRESS then we are waiting for a release to emit


             * a click event, otherwise just reset the state to nothing*/


            if (gui->mouse.state & BROWSER_MOUSE_PRESS_1) 


                gui->mouse.state ^= (BROWSER_MOUSE_PRESS_1 | BROWSER_MOUSE_CLICK_1);


            else if (gui->mouse.state & BROWSER_MOUSE_PRESS_2)


                gui->mouse.state ^= (BROWSER_MOUSE_PRESS_2 | BROWSER_MOUSE_CLICK_2);





            bool shift = mods & B_SHIFT_KEY;


            bool ctrl = mods & B_CONTROL_KEY;





            /* Handle modifiers being removed */


            if (gui->mouse.state & BROWSER_MOUSE_MOD_1 && !shift)


                gui->mouse.state ^= BROWSER_MOUSE_MOD_1;


            if (gui->mouse.state & BROWSER_MOUSE_MOD_2 && !ctrl)


                gui->mouse.state ^= BROWSER_MOUSE_MOD_2;





            /*


            if (view && view->LockLooper()) {


                view->MakeFocus();


                view->UnlockLooper();


            }


            */





            if (gui->mouse.state & (BROWSER_MOUSE_CLICK_1|BROWSER_MOUSE_CLICK_2))


                browser_window_mouse_click(gui->bw, 


                    (browser_mouse_state)gui->mouse.state, 


                    where.x,


                    where.y);


            else 


                browser_window_mouse_track(gui->bw, (browser_mouse_state)0, 


                    where.x, where.y);





            gui->mouse.state = 0;





            break;


        }


        case B_KEY_DOWN:


            if (gui && view)


                nsbeos_window_keypress_event(view, gui, message);


            break;


        case B_VIEW_RESIZED:


            if (gui && view)


                nsbeos_window_resize_event(view, gui, message);


            break;


        case B_VIEW_MOVED:


            if (gui && view)


                nsbeos_window_moved_event(view, gui, message);


            break;


        case B_MOUSE_WHEEL_CHANGED:


            break;


        case B_UI_SETTINGS_CHANGED:


            nsbeos_update_system_ui_colors();


            break;


        case 'nsLO': // login


        {


            nsurl* url;


            BString realm;


            BString username;


            BString password;


            void* cbpw;


            nserror (*cb)(const char *username,


                    const char *password,


                    void *pw);





            if (message->FindPointer("URL", (void**)&url) < B_OK)


                break;


            if (message->FindString("Realm", &realm) < B_OK)


                break;


            if (message->FindString("User", &username) < B_OK)


                break;


            if (message->FindString("Pass", &password) < B_OK)


                break;


            if (message->FindPointer("callback", (void**)&cb) < B_OK)


                break;


            if (message->FindPointer("callback_pw", (void**)&cbpw) < B_OK)


                break;


            cb(username.String(), password.String(), cbpw);


            break;


        }


        default:


            break;


    }


    delete message;


}





void nsbeos_window_expose_event(BView *view, gui_window *g, BMessage *message)


{


    BRect updateRect;


    struct rect clip;





    struct redraw_context ctx = { true, true, &nsbeos_plotters };





    assert(g);


    assert(g->bw);





    struct gui_window *z;


    for (z = window_list; z && z != g; z = z->next)


        continue;


    assert(z);


    assert(g->view == view);





    // we'll be resizing = reflowing = redrawing everything anyway...


    if (g->pending_resizes > 1)


        return;





    if (message->FindRect("rect", &updateRect) < B_OK)


        return;





    if (browser_window_has_content(g->bw) == false)


        return;





    if (!view->LockLooper())


        return;


    nsbeos_current_gc_set(view);





    if (view->Window())


        view->Window()->BeginViewTransaction();





    clip.x0 = (int)updateRect.left;


    clip.y0 = (int)updateRect.top;


    clip.x1 = (int)updateRect.right + 1;


    clip.y1 = (int)updateRect.bottom + 1;





    browser_window_redraw(g->bw, 0, 0, &clip, &ctx);





    if (g->careth != 0)


        nsbeos_plot_caret(g->caretx, g->carety, g->careth);





    if (view->Window())


        view->Window()->EndViewTransaction();





    // reset clipping just in case


    view->ConstrainClippingRegion(NULL);


    nsbeos_current_gc_set(NULL);


    view->UnlockLooper();


}





void nsbeos_window_keypress_event(BView *view, gui_window *g, BMessage *event)


{


    const char *bytes;


    char buff[6];


    int numbytes = 0;


    uint32 mods;


    uint32 key;


    uint32 raw_char;


    uint32_t nskey;


    int i;





    if (event->FindInt32("modifiers", (int32 *)&mods) < B_OK)


        mods = modifiers();


    if (event->FindInt32("key", (int32 *)&key) < B_OK)


        key = 0;


    if (event->FindInt32("raw_char", (int32 *)&raw_char) < B_OK)


        raw_char = 0;


    /* check for byte[] first, because C-space gives bytes="" (and byte[0] = '\0') */


    for (i = 0; i < 5; i++) {


        buff[i] = '\0';


        if (event->FindInt8("byte", i, (int8 *)&buff[i]) < B_OK)


            break;


    }





    if (i) {


        bytes = buff;


        numbytes = i;


    } else if (event->FindString("bytes", &bytes) < B_OK)


        bytes = "";





    if (!numbytes)


        numbytes = strlen(bytes);





    NSLOG(netsurf, INFO, "mods 0x%08lx key %ld raw %ld byte[0] %d", mods,


          key, raw_char, buff[0]);





    char byte;


    if (numbytes == 1) {


        byte = bytes[0];


        if (mods & B_CONTROL_KEY)


            byte = (char)raw_char;


        if (byte >= '!' && byte <= '~')


            nskey = (uint32_t)byte;


        else {


            switch (byte) {


                case B_BACKSPACE:   nskey = NS_KEY_DELETE_LEFT; break;


                case B_TAB: nskey = NS_KEY_TAB; break;


                /*case XK_Linefeed: return QKlinefeed;*/


                case B_ENTER:   nskey = (uint32_t)10; break;


                case B_ESCAPE:  nskey = (uint32_t)'\033'; break;


                case B_SPACE:   nskey = (uint32_t)' '; break;


                case B_DELETE:  nskey = NS_KEY_DELETE_RIGHT; break;


                /*


                case B_INSERT:  nskey = NS_KEYSYM("insert"); break;


                */


                case B_HOME:    nskey = NS_KEY_LINE_START; break; // XXX ?


                case B_END: nskey = NS_KEY_LINE_END; break; // XXX ?


                case B_PAGE_UP: nskey = NS_KEY_PAGE_UP; break;


                case B_PAGE_DOWN:   nskey = NS_KEY_PAGE_DOWN; break;


                case B_LEFT_ARROW:  nskey = NS_KEY_LEFT; break;


                case B_RIGHT_ARROW: nskey = NS_KEY_RIGHT; break;


                case B_UP_ARROW:    nskey = NS_KEY_UP; break;


                case B_DOWN_ARROW:  nskey = NS_KEY_DOWN; break;


                /*


                case B_FUNCTION_KEY:


                    switch (scancode) {


                        case B_F1_KEY: nskey = KEYSYM("f1"); break;


                        case B_F2_KEY: nskey = KEYSYM("f2"); break;


                        case B_F3_KEY: nskey = KEYSYM("f3"); break;


                        case B_F4_KEY: nskey = KEYSYM("f4"); break;


                        case B_F5_KEY: nskey = KEYSYM("f5"); break;


                        case B_F6_KEY: nskey = KEYSYM("f6"); break;


                        case B_F7_KEY: nskey = KEYSYM("f7"); break;


                        case B_F8_KEY: nskey = KEYSYM("f8"); break;


                        case B_F9_KEY: nskey = KEYSYM("f9"); break;


                        case B_F10_KEY: nskey = KEYSYM("f10"); break;


                        case B_F11_KEY: nskey = KEYSYM("f11"); break;


                        case B_F12_KEY: nskey = KEYSYM("f12"); break;


                        case B_PRINT_KEY: nskey = KEYSYM("print"); break;


                        case B_SCROLL_KEY: nskey = KEYSYM("scroll-lock"); break;


                        case B_PAUSE_KEY: nskey = KEYSYM("pause"); break;


                    }


                */


                case 0:


                    nskey = (uint32_t)0;


                default:


                    nskey = (uint32_t)raw_char;


                    /*if (simple_p)


                        nskey = (uint32_t)0;*/


                    break;


            }


        }


    } else {


        nskey = utf8_to_ucs4(bytes, numbytes);


    }





    if(browser_window_key_press(g->bw, nskey))


        return;





    // Remaining events are for scrolling the page around


    float hdelta = 0.0f, vdelta = 0.0f;


    g->view->LockLooper();


    BRect size = g->view->Bounds();


    switch (byte) {


        case B_HOME:


            g->view->ScrollTo(0.0f, 0.0f);


            break;


        case B_END:


        {


            // TODO


            break;


        }


        case B_PAGE_UP:


            vdelta = -size.Height();


            break;


        case B_PAGE_DOWN:


            vdelta = size.Height();


            break;


        case B_LEFT_ARROW:


            hdelta = -10;


            break;


        case B_RIGHT_ARROW:


            hdelta = 10;


            break;


        case B_UP_ARROW:


            vdelta = -10;


            break;


        case B_DOWN_ARROW:


            vdelta = 10;


            break;


    }





    g->view->ScrollBy(hdelta, vdelta);


    g->view->UnlockLooper();


}








void nsbeos_window_resize_event(BView *view, gui_window *g, BMessage *event)


{


    //CALLED();


    int32 width;


    int32 height;





    // drop this event if we have at least 2 resize pending


    if (atomic_add(&g->pending_resizes, -1) > 1)


        return;





    if (event->FindInt32("width", &width) < B_OK)


        width = -1;


    if (event->FindInt32("height", &height) < B_OK)


        height = -1;


    width++;


    height++;





        browser_window_schedule_reformat(g->bw);





    return;


}








void nsbeos_window_moved_event(BView *view, gui_window *g, BMessage *event)


{


    //CALLED();





#warning XXX: Invalidate ? 


    if (!view || !view->LockLooper())


        return;


    //view->Invalidate(view->Bounds());


    view->UnlockLooper();





    return;


}








void nsbeos_reflow_all_windows(void)


{


    for (struct gui_window *g = window_list; g; g = g->next) {


                browser_window_schedule_reformat(g->bw);


        }


}








void nsbeos_window_destroy_browser(struct gui_window *g)


{


    browser_window_destroy(g->bw);


}





static void gui_window_destroy(struct gui_window *g)


{


    if (!g)


        return;





    if (g->prev)


        g->prev->next = g->next;


    else


        window_list = g->next;





    if (g->next)


        g->next->prev = g->prev;








    NSLOG(netsurf, INFO, "Destroying gui_window %p", g);


    assert(g != NULL);


    assert(g->bw != NULL);


    NSLOG(netsurf, INFO, "     Scaffolding: %p", g->scaffold);





    if (g->view == NULL)


        return;


    if (!g->view->LockLooper())


        return;





    BLooper *looper = g->view->Looper();


    /* If we're a top-level gui_window, destroy our scaffold */


    if (g->toplevel) {


        g->view->RemoveSelf();


        delete g->view;


        nsbeos_scaffolding_destroy(g->scaffold);


    } else {


        g->view->RemoveSelf();


        delete g->view;


        looper->Unlock();


    }


    //XXX 


    //looper->Unlock();








    free(g);





}





void nsbeos_redraw_caret(struct gui_window *g)


{


    if (g->careth == 0)


        return;





    if (g->view == NULL)


        return;


    if (!g->view->LockLooper())


        return;





    nsbeos_current_gc_set(g->view);





    g->view->Invalidate(BRect(g->caretx, g->carety,


                g->caretx, g->carety + g->careth));





    nsbeos_current_gc_set(NULL);


    g->view->UnlockLooper();


}





/**


 * Invalidate an area of a beos browser window


 *


 * \param g The netsurf window being invalidated.


 * \param rect area to redraw or NULL for entrire window area.


 * \return NSERROR_OK or appropriate error code.


 */


static nserror


beos_window_invalidate_area(struct gui_window *g, const struct rect *rect)


{


    if (browser_window_has_content(g->bw) == false) {


        return NSERROR_OK;


    }





    if (g->view == NULL) {


        return NSERROR_OK;


    }





    if (!g->view->LockLooper()) {


        return NSERROR_OK;


    }





    if (rect != NULL) {


        //XXX +1 ??


        g->view->Invalidate(BRect(rect->x0, rect->y0,


                      rect->x1 - 1, rect->y1 - 1));


    } else {


        g->view->Invalidate();


    }





    g->view->UnlockLooper();





    return NSERROR_OK;


}





static bool gui_window_get_scroll(struct gui_window *g, int *sx, int *sy)


{


    //CALLED();


    if (g->view == NULL)


        return false;


    if (!g->view->LockLooper())


        return false;





#warning XXX: report to view frame ?


    if (g->view->ScrollBar(B_HORIZONTAL))


        *sx = (int)g->view->ScrollBar(B_HORIZONTAL)->Value();


    if (g->view->ScrollBar(B_VERTICAL))


        *sy = (int)g->view->ScrollBar(B_VERTICAL)->Value();


        


    g->view->UnlockLooper();


    return true;


}





/**


 * Set the scroll position of a beos browser window.


 *


 * Scrolls the viewport to ensure the specified rectangle of the


 *   content is shown. The beos implementation scrolls the contents so


 *   the specified point in the content is at the top of the viewport.


 *


 * \param g gui window to scroll


 * \param rect The rectangle to ensure is shown.


 * \return NSERROR_OK on success or apropriate error code.


 */


static nserror


gui_window_set_scroll(struct gui_window *g, const struct rect *rect)


{


    //CALLED();


    if (g->view == NULL) {


        return NSERROR_BAD_PARAMETER;


    }


    if (!g->view->LockLooper()) {


        return NSERROR_BAD_PARAMETER;


        }





#warning XXX: report to view frame ?


    if (g->view->ScrollBar(B_HORIZONTAL)) {


        g->view->ScrollBar(B_HORIZONTAL)->SetValue(rect->x0);


        }


    if (g->view->ScrollBar(B_VERTICAL)) {


        g->view->ScrollBar(B_VERTICAL)->SetValue(rect->y0);


        }


        


    g->view->UnlockLooper();





        return NSERROR_OK;


}








static void gui_window_update_extent(struct gui_window *g)


{


    nserror err;


    //CALLED();


    if (browser_window_has_content(g->bw) == false)


        return;





    if (g->view == NULL)


        return;


    if (!g->view->LockLooper())


        return;





    int x_max, y_max;





    err = browser_window_get_extents(g->bw, true, &x_max, &y_max);


    if (err != NSERROR_OK)


        return;





    float x_prop = g->view->Bounds().Width() / x_max;


    float y_prop = g->view->Bounds().Height() / y_max;


    x_max -= g->view->Bounds().Width() + 1;


    y_max -= g->view->Bounds().Height() + 1;





    NSLOG(netsurf, INFO,


          "x_max = %d y_max = %d x_prop = %f y_prop = %f\n", x_max,


          y_max, x_prop, y_prop);





    if (g->view->ScrollBar(B_HORIZONTAL)) {


        g->view->ScrollBar(B_HORIZONTAL)->SetRange(0, x_max);


        g->view->ScrollBar(B_HORIZONTAL)->SetProportion(x_prop);


        g->view->ScrollBar(B_HORIZONTAL)->SetSteps(10, 50);


    }


    if (g->view->ScrollBar(B_VERTICAL)) {


        g->view->ScrollBar(B_VERTICAL)->SetRange(0, y_max);


        g->view->ScrollBar(B_VERTICAL)->SetProportion(y_prop);


        g->view->ScrollBar(B_VERTICAL)->SetSteps(10, 50);


    }








    g->view->UnlockLooper();


}





static BCursorID gui_haiku_pointer(gui_pointer_shape shape)


{


    switch (shape) {


    case GUI_POINTER_POINT: /* link */


        return B_CURSOR_ID_FOLLOW_LINK;





    case GUI_POINTER_CARET: /* input */


        return B_CURSOR_ID_I_BEAM;





    case GUI_POINTER_MENU:


        return B_CURSOR_ID_CONTEXT_MENU;





    case GUI_POINTER_UP:


        return B_CURSOR_ID_RESIZE_NORTH;





    case GUI_POINTER_DOWN:


        return B_CURSOR_ID_RESIZE_SOUTH;





    case GUI_POINTER_LEFT:


        return B_CURSOR_ID_RESIZE_WEST;





    case GUI_POINTER_RIGHT:


        return B_CURSOR_ID_RESIZE_EAST;





    case GUI_POINTER_RU:


        return B_CURSOR_ID_RESIZE_NORTH_EAST;





    case GUI_POINTER_LD:


        return B_CURSOR_ID_RESIZE_SOUTH_WEST;





    case GUI_POINTER_LU:


        return B_CURSOR_ID_RESIZE_NORTH_WEST;





    case GUI_POINTER_RD:


        return B_CURSOR_ID_RESIZE_SOUTH_EAST;





    case GUI_POINTER_CROSS:


        return B_CURSOR_ID_CROSS_HAIR;





    case GUI_POINTER_MOVE:


        return B_CURSOR_ID_MOVE;





    case GUI_POINTER_WAIT:


    case GUI_POINTER_PROGRESS:


        return B_CURSOR_ID_PROGRESS;





    case GUI_POINTER_NO_DROP:


    case GUI_POINTER_NOT_ALLOWED:


        return B_CURSOR_ID_NOT_ALLOWED;





    case GUI_POINTER_HELP:


        return B_CURSOR_ID_HELP;





    case GUI_POINTER_DEFAULT:


    default:


        break;


    }


    return B_CURSOR_ID_SYSTEM_DEFAULT;


}





static void gui_window_set_pointer(struct gui_window *g, gui_pointer_shape shape)


{


    if (g->current_pointer == shape)


        return;





    g->current_pointer = shape;





    BCursor cursor(gui_haiku_pointer(shape));





    if (g->view && g->view->LockLooper()) {


        g->view->SetViewCursor(&cursor);


        g->view->UnlockLooper();


    }


}





static void gui_window_place_caret(struct gui_window *g, int x, int y, int height,


        const struct rect *clip)


{


    //CALLED();


    if (g->view == NULL)


        return;


    if (!g->view->LockLooper())


        return;





    nsbeos_redraw_caret(g);





    g->caretx = x;


    g->carety = y + 1;


    g->careth = height - 2;





    nsbeos_redraw_caret(g);


    g->view->MakeFocus();





    g->view->UnlockLooper();


}





static void gui_window_remove_caret(struct gui_window *g)


{


    int oh = g->careth;





    if (oh == 0)


        return;





    g->careth = 0;





    if (g->view == NULL)


        return;


    if (!g->view->LockLooper())


        return;





    nsbeos_current_gc_set(g->view);





    g->view->Invalidate(BRect(g->caretx, g->carety, g->caretx, g->carety + oh));





    nsbeos_current_gc_set(NULL);


    g->view->UnlockLooper();


}





static void gui_window_new_content(struct gui_window *g)


{


    if (!g->toplevel)


        return;





    if (g->view == NULL)


        return;


    if (!g->view->LockLooper())


        return;





    // scroll back to top


    g->view->ScrollTo(0,0);





    g->view->UnlockLooper();


}





static void gui_start_selection(struct gui_window *g)


{


    if (!g->view->LockLooper())


        return;





    g->view->MakeFocus();





    g->view->UnlockLooper();


}





static void gui_get_clipboard(char **buffer, size_t *length)


{


    BMessage *clip;


    *length = 0;


    *buffer = NULL;





    if (be_clipboard->Lock()) {


        clip = be_clipboard->Data();


        if (clip) {


            const char *text;


            ssize_t textlen;


            if (clip->FindData("text/plain", B_MIME_TYPE, 


                (const void **)&text, &textlen) >= B_OK) {


                *buffer = (char *)malloc(textlen);


                *length = textlen;


                memcpy(*buffer, text, textlen);


            }


        }


        be_clipboard->Unlock();


    }


}





static void gui_set_clipboard(const char *buffer, size_t length,


    nsclipboard_styles styles[], int n_styles)


{


    BMessage *clip;





    if (be_clipboard->Lock()) {


        be_clipboard->Clear();


        clip = be_clipboard->Data();


        if (clip) {


            clip->AddData("text/plain", B_MIME_TYPE, buffer, length);





            int arraySize = sizeof(text_run_array) + 


                n_styles * sizeof(text_run);


            text_run_array *array = (text_run_array *)malloc(arraySize);


            array->count = n_styles;


            for (int i = 0; i < n_styles; i++) {


                BFont font;


                nsbeos_style_to_font(font, &styles[i].style);


                array->runs[i].offset = styles[i].start;


                array->runs[i].font = font;


                array->runs[i].color =


                    nsbeos_rgb_colour(styles[i].style.foreground);


            }


            clip->AddData("application/x-vnd.Be-text_run_array", B_MIME_TYPE, 


                array, arraySize);


            free(array);


            be_clipboard->Commit();


        }


        be_clipboard->Unlock();


    }


}





static struct gui_clipboard_table clipboard_table = {


    gui_get_clipboard,


    gui_set_clipboard,


};





struct gui_clipboard_table *beos_clipboard_table = &clipboard_table;





/**


 * Find the current dimensions of a beos browser window content area.


 *


 * \param g The gui window to measure content area of.


 * \param width receives width of window


 * \param height receives height of window


 * \return NSERROR_OK on sucess and width and height updated


 *          else error code.


 */


static nserror


gui_window_get_dimensions(struct gui_window *g, int *width, int *height)


{


        if (g->view &&


            g->view->LockLooper()) {


                *width = g->view->Bounds().Width() + 1;


                *height = g->view->Bounds().Height() + 1;


                g->view->UnlockLooper();


        }


        return NSERROR_OK;


}








/**


 * process miscellaneous window events


 *


 * \param gw The window receiving the event.


 * \param event The event code.


 * \return NSERROR_OK when processed ok


 */


static nserror


gui_window_event(struct gui_window *gw, enum gui_window_event event)


{


    switch (event) {


    case GW_EVENT_UPDATE_EXTENT:


        gui_window_update_extent(gw);


        break;





    case GW_EVENT_REMOVE_CARET:


        gui_window_remove_caret(gw);


        break;





    case GW_EVENT_NEW_CONTENT:


        gui_window_new_content(gw);


        break;





    case GW_EVENT_START_SELECTION:


        gui_start_selection(gw);


        break;





    case GW_EVENT_START_THROBBER:


        gui_window_start_throbber(gw);


        break;





    case GW_EVENT_STOP_THROBBER:


        gui_window_stop_throbber(gw);


        break;





    default:


        break;


    }


    return NSERROR_OK;


}








static struct gui_window_table window_table = {


    gui_window_create,


    gui_window_destroy,


    beos_window_invalidate_area,


    gui_window_get_scroll,


    gui_window_set_scroll,


    gui_window_get_dimensions,


    gui_window_event,





    /* from scaffold */


    gui_window_set_title,


    gui_window_set_url,


    gui_window_set_icon,


    gui_window_set_status,


    gui_window_set_pointer,


    gui_window_place_caret,


    NULL, //drag_start


    NULL, //save_link


    NULL, //create_form_select_menu


    NULL, //file_gadget_open


    NULL, //drag_save_object


    NULL, //drag_save_selection


    NULL  //console_log


};





struct gui_window_table *beos_window_table = &window_table;







netsurf-vince/pdf/frontends/beos/window.h

/*
 * Copyright 2008 François Revol <mmu_man@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_BEOS_WINDOW_H
#define NETSURF_BEOS_WINDOW_H 1

#include <View.h>
#include <Window.h>
#include <NetPositive.h>

extern struct gui_window_table *beos_window_table;
extern struct gui_clipboard_table *beos_clipboard_table;

struct gui_window;
struct browser_window;
struct beos_scaffolding;

class NSBrowserFrameView : public BView {
public:
	NSBrowserFrameView(BRect frame, struct gui_window *gui);
	virtual	~NSBrowserFrameView();

	virtual void MessageReceived(BMessage *message);
	virtual void Draw(BRect updateRect);

        //virtual void FrameMoved(BPoint new_location);
	virtual void FrameResized(float new_width, float new_height);

	virtual void KeyDown(const char *bytes, int32 numBytes);
	virtual void MouseDown(BPoint where);
	virtual void MouseUp(BPoint where);
	virtual void MouseMoved(BPoint where, uint32 transit, const BMessage *msg);

private:
	struct gui_window *fGuiWindow;
};

/**
 * Process beos messages into browser operations.
 *
 * \param message The beos message to process.
 */
void nsbeos_dispatch_event(BMessage *message);

/**
 * Cause all windows to be reflowed.
 */
void nsbeos_reflow_all_windows(void);

/**
 * Get containing scaffold of a beos gui window
 *
 * \param g gui window to find scaffold of.
 * \return The containing scaffold.
 */
struct beos_scaffolding *nsbeos_get_scaffold(struct gui_window *g);

struct browser_window *nsbeos_get_browser_for_gui(struct gui_window *g);

int nsbeos_gui_window_update_targets(struct gui_window *g);

void nsbeos_window_destroy_browser(struct gui_window *g);

struct browser_window *nsbeos_get_browser_window(struct gui_window *g);

#endif /* NETSURF_BEOS_WINDOW_H */







netsurf-vince/pdf/frontends/framebuffer/Makefile

#
# Makefile for NetSurf Framebuffer frontend
#
# This file is part of NetSurf 
#
# ----------------------------------------------------------------------------
# Framebuffer flag setup (using pkg-config)
# ----------------------------------------------------------------------------

CFLAGS += -std=c99 -g \
	  -Dnsframebuffer -Dsmall

#resource path
CFLAGS += '-DNETSURF_FB_RESPATH="$(NETSURF_FB_RESPATH)"'

# compile time font locations
CFLAGS += '-DNETSURF_FB_FONTPATH="$(NETSURF_FB_FONTPATH)"'
CFLAGS += '-DNETSURF_FB_FONT_SANS_SERIF="$(NETSURF_FB_FONT_SANS_SERIF)"'
CFLAGS += '-DNETSURF_FB_FONT_SANS_SERIF_BOLD="$(NETSURF_FB_FONT_SANS_SERIF_BOLD)"'
CFLAGS += '-DNETSURF_FB_FONT_SANS_SERIF_ITALIC="$(NETSURF_FB_FONT_SANS_SERIF_ITALIC)"'
CFLAGS += '-DNETSURF_FB_FONT_SANS_SERIF_ITALIC_BOLD="$(NETSURF_FB_FONT_SANS_SERIF_ITALIC_BOLD)"'
CFLAGS += '-DNETSURF_FB_FONT_SERIF="$(NETSURF_FB_FONT_SERIF)"'
CFLAGS += '-DNETSURF_FB_FONT_SERIF_BOLD="$(NETSURF_FB_FONT_SERIF_BOLD)"'
CFLAGS += '-DNETSURF_FB_FONT_MONOSPACE="$(NETSURF_FB_FONT_MONOSPACE)"'
CFLAGS += '-DNETSURF_FB_FONT_MONOSPACE_BOLD="$(NETSURF_FB_FONT_MONOSPACE_BOLD)"'
CFLAGS += '-DNETSURF_FB_FONT_CURSIVE="$(NETSURF_FB_FONT_CURSIVE)"'
CFLAGS += '-DNETSURF_FB_FONT_FANTASY="$(NETSURF_FB_FONT_FANTASY)"'

LDFLAGS += -lm

# freetype is optional but older versions do not use pkg-config
ifeq ($(NETSURF_FB_FONTLIB),freetype)
  NETSURF_USE_FREETYPE2 := AUTO
  NETSURF_FEATURE_FREETYPE2_CFLAGS := -DFB_USE_FREETYPE

  $(eval $(call pkg_config_find_and_add_enabled,FREETYPE2,freetype2,freetype2))

  # try and use non pkg-config method
  ifeq ($(NETSURF_USE_FREETYPE2),NO)
    FREETYPE_CONFIG_EXISTS := $(shell freetype-config --cflags >/dev/null && echo yes)
    ifeq ($(FREETYPE_CONFIG_EXISTS),yes)
      NETSURF_USE_FREETYPE2 := YES
      CFLAGS += $(shell freetype-config --cflags) $(NETSURF_FEATURE_FREETYPE2_CFLAGS)
      LDFLAGS += $(shell freetype-config --libs)
      $(info FT2.CNFG: freetype2 (freetype2)	enabled)
    else
      $(info FT2.CNFG: freetype2 (freetype2)	failed)
      $(error Unable to find library for: freetype2)
    endif
  endif
endif

# non optional pkg-configed libs
LDFLAGS += -Wl,--whole-archive
$(eval $(call pkg_config_find_and_add,libnsfb,libnsfb))
LDFLAGS += -Wl,--no-whole-archive

# ---------------------------------------------------------------------------
# Target setup
# ---------------------------------------------------------------------------

# The filter and target for split messages
MESSAGES_FILTER=fb
MESSAGES_TARGET=$(FRONTEND_RESOURCES_DIR)

# ---------------------------------------------------------------------------
# HOST specific feature flags
# ---------------------------------------------------------------------------

# enable POSIX and XSI feature flasg except:
#   - the default set on freebsd already has them enabled
#   - openbsd does not require the default source flags
ifneq ($(HOST),FreeBSD)
  ifneq ($(HOST),OpenBSD)
    CFLAGS += -D_POSIX_C_SOURCE=200809L \
	      -D_XOPEN_SOURCE=700 \
	      -D_BSD_SOURCE \
	      -D_DEFAULT_SOURCE \
	      -D_NETBSD_SOURCE
  else
    CFLAGS += -D_POSIX_C_SOURCE=200809L
  endif
endif

# ----------------------------------------------------------------------------
# built-in resource setup
# ----------------------------------------------------------------------------

FB_IMAGE_left_arrow := icons/back.png
FB_IMAGE_right_arrow := icons/forward.png
FB_IMAGE_reload := icons/reload.png
FB_IMAGE_stop_image := icons/stop.png
FB_IMAGE_history_image := icons/history.png

FB_IMAGE_left_arrow_g := icons/back_g.png
FB_IMAGE_right_arrow_g := icons/forward_g.png
FB_IMAGE_reload_g := icons/reload_g.png
FB_IMAGE_stop_image_g := icons/stop_g.png
FB_IMAGE_history_image_g := icons/history_g.png

FB_IMAGE_scrolll := icons/scrolll.png
FB_IMAGE_scrollr := icons/scrollr.png
FB_IMAGE_scrollu := icons/scrollu.png
FB_IMAGE_scrolld := icons/scrolld.png

FB_IMAGE_osk_image := icons/osk.png

FB_IMAGE_pointer_image := pointers/default.png
FB_IMAGE_hand_image := pointers/point.png
FB_IMAGE_caret_image := pointers/caret.png
FB_IMAGE_menu_image := pointers/menu.png
FB_IMAGE_progress_image := pointers/progress.png
FB_IMAGE_move_image := pointers/move.png

FB_IMAGE_throbber0 := throbber/throbber0.png
FB_IMAGE_throbber1 := throbber/throbber1.png
FB_IMAGE_throbber2 := throbber/throbber2.png
FB_IMAGE_throbber3 := throbber/throbber3.png
FB_IMAGE_throbber4 := throbber/throbber4.png
FB_IMAGE_throbber5 := throbber/throbber5.png
FB_IMAGE_throbber6 := throbber/throbber6.png
FB_IMAGE_throbber7 := throbber/throbber7.png
FB_IMAGE_throbber8 := throbber/throbber8.png

# make convert_image depend on fbtk.h so that if we change that
# header, we get new images built.
$(TOOLROOT)/convert_image: $(FRONTEND_SOURCE_DIR)/fbtk.h


# 1: input file
# 2: output file
# 3: bitmap name
define convert_image

S_IMAGES += $(2)

$(2): $(1) $(TOOLROOT)/convert_image
	$(Q)$(TOOLROOT)/convert_image $(1) $(2) $(3)

endef

S_IMAGES :=

$(eval $(foreach V,$(filter FB_IMAGE_%,$(.VARIABLES)),$(call convert_image,$(FRONTEND_RESOURCES_DIR)/$($(V)),$(OBJROOT)/image-$(patsubst FB_IMAGE_%,%,$(V)).c,$(patsubst FB_IMAGE_%,%,$(V)))))


# Internal fonts to generate
FB_FONT_internal_ns-sans := fonts/glyph_data

# 1: input file
# 2: output source code file
# 3: output header file
# 4: font name
define convert_font

S_FONTS += $(2)

$(2) $(3): $(1) $(TOOLROOT)/convert_font
	$(VQ)echo "    FONT: $(1) ($(4))"
	$(Q)$(TOOLROOT)/convert_font -H $(3) $(1) $(2)

frontends/framebuffer/font_internal.c: $(2)

endef

S_FONTS :=

$(eval $(foreach V,$(filter FB_FONT_$(NETSURF_FB_FONTLIB)_%,$(.VARIABLES)),$(call convert_font,$(FRONTEND_RESOURCES_DIR)/$($(V)),$(OBJROOT)/font-$(patsubst FB_FONT_$(NETSURF_FB_FONTLIB)_%,%,$(V)).c,$(OBJROOT)/font-$(patsubst FB_FONT_$(NETSURF_FB_FONTLIB)_%,%,$(V)).h,$(patsubst FB_FONT_$(NETSURF_FB_FONTLIB)_%,%,$(V)))))

# ----------------------------------------------------------------------------
# Source file setup
# ----------------------------------------------------------------------------

# S_FRONTEND are sources purely for the framebuffer build
S_FRONTEND := gui.c framebuffer.c schedule.c bitmap.c fetch.c	\
	findfile.c corewindow.c local_history.c clipboard.c

# toolkit sources
S_FRAMEBUFFER_FBTK := fbtk.c event.c fill.c bitmap.c user.c window.c 	\
	text.c scroll.c osk.c 

S_FRONTEND += font_$(NETSURF_FB_FONTLIB).c

S_FRONTEND += $(addprefix fbtk/,$(S_FRAMEBUFFER_FBTK))

# This is the final source build list
# Note this is deliberately *not* expanded here as common and image
#   are not yet available
SOURCES = $(S_COMMON) $(S_IMAGE) $(S_BROWSER) $(S_FRONTEND) $(S_IMAGES) $(S_FONTS)
EXETARGET := nsfb

# ----------------------------------------------------------------------------
# Install target
# ----------------------------------------------------------------------------

NETSURF_FRAMEBUFFER_RESOURCE_LIST := adblock.css credits.html	\
	default.css internal.css licence.html			\
	netsurf.png quirks.css welcome.html

install-framebuffer:
	$(VQ)echo " INSTALL: $(DESTDIR)/$(PREFIX)"
	$(Q)$(INSTALL) -d $(DESTDIR)/$(NETSURF_FRAMEBUFFER_BIN)
	$(Q)$(INSTALL) -T $(EXETARGET) $(DESTDIR)/$(NETSURF_FRAMEBUFFER_BIN)/netsurf-fb
	$(Q)$(INSTALL) -d $(DESTDIR)/$(NETSURF_FRAMEBUFFER_RESOURCES)
	$(Q)for F in $(NETSURF_FRAMEBUFFER_RESOURCE_LIST); do $(INSTALL) -m 644 $(FRONTEND_RESOURCES_DIR)/$$F $(DESTDIR)/$(NETSURF_FRAMEBUFFER_RESOURCES); done
	$(Q)$(INSTALL) -m 644 -T $(MESSAGES_TARGET)/en/Messages $(DESTDIR)/$(NETSURF_FRAMEBUFFER_RESOURCES)/Messages

# ----------------------------------------------------------------------------
# Package target
# ----------------------------------------------------------------------------

package-framebuffer:
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# ----------------------------------------------------------------------------
# Framebuffer-target-specific options
# ----------------------------------------------------------------------------

# Optimisation levels
CFLAGS += -O2

# Framebuffer default surface provider.
# Valid values are: x, sdl, linux, vnc, able,
NETSURF_FB_FRONTEND := sdl

# Use libharu to enable PDF export and GTK printing support.
# Valid options: YES, NO
NETSURF_USE_HARU_PDF := NO

# Enable NetSurf's use of libsvgtiny for displaying SVGs
# Valid options: YES, NO, AUTO
NETSURF_USE_NSSVG := AUTO

# Enable NetSurf's use of librosprite for displaying RISC OS Sprites
# Valid options: YES, NO, AUTO
NETSURF_USE_ROSPRITE := AUTO

# Library to use for font plotting
# Valid options: internal, freetype
NETSURF_FB_FONTLIB := internal

# Default freetype font files
NETSURF_FB_FONT_SANS_SERIF := DejaVuSans.ttf
NETSURF_FB_FONT_SANS_SERIF_BOLD := DejaVuSans-Bold.ttf
NETSURF_FB_FONT_SANS_SERIF_ITALIC := DejaVuSans-Oblique.ttf
NETSURF_FB_FONT_SANS_SERIF_ITALIC_BOLD := DejaVuSans-BoldOblique.ttf
NETSURF_FB_FONT_SERIF := DejaVuSerif.ttf
NETSURF_FB_FONT_SERIF_BOLD := DejaVuSerif-Bold.ttf
NETSURF_FB_FONT_MONOSPACE := DejaVuSansMono.ttf
NETSURF_FB_FONT_MONOSPACE_BOLD := DejaVuSansMono-Bold.ttf
NETSURF_FB_FONT_CURSIVE := Comic_Sans_MS.ttf
NETSURF_FB_FONT_FANTASY := Impact.ttf

# Default binary install path
NETSURF_FRAMEBUFFER_BIN := $(PREFIX)/bin

# Default resource install path
NETSURF_FRAMEBUFFER_RESOURCES := $(PREFIX)/share/netsurf

# Default framebuffer search path
NETSURF_FB_RESPATH := $${HOME}/.netsurf/:$${NETSURFRES}:$(NETSURF_FRAMEBUFFER_RESOURCES):./frontends/framebuffer/res

# freetype compiled in font serch path
NETSURF_FB_FONTPATH := /usr/share/fonts/truetype/dejavu:/usr/share/fonts/truetype/msttcorefonts
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/*
 * Copyright 2008 Vincent Sanders <vince@simtec.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Framebuffer implementation of generic bitmap interface.
 */

#include <inttypes.h>
#include <sys/types.h>
#include <stdbool.h>
#include <assert.h>
#include <libnsfb.h>
#include <libnsfb_plot.h>

#include "utils/log.h"
#include "utils/utils.h"
#include "netsurf/bitmap.h"
#include "netsurf/plotters.h"
#include "netsurf/content.h"

#include "framebuffer/gui.h"
#include "framebuffer/fbtk.h"
#include "framebuffer/framebuffer.h"
#include "framebuffer/bitmap.h"

/**
 * Create a bitmap.
 *
 * \param  width   width of image in pixels
 * \param  height  width of image in pixels
 * \param  state   a flag word indicating the initial state
 * \return an opaque struct bitmap, or NULL on memory exhaustion
 */
static void *bitmap_create(int width, int height, unsigned int state)
{
        nsfb_t *bm;

        NSLOG(netsurf, INFO, "width %d, height %d, state %u", width, height,
              state);

	bm = nsfb_new(NSFB_SURFACE_RAM);
	if (bm == NULL) {
		return NULL;
	}

	if ((state & BITMAP_OPAQUE) == 0) {
		nsfb_set_geometry(bm, width, height, NSFB_FMT_ABGR8888);
	} else {
		nsfb_set_geometry(bm, width, height, NSFB_FMT_XBGR8888);
	}

	if (nsfb_init(bm) == -1) {
		nsfb_free(bm);
		return NULL;
	}

        NSLOG(netsurf, INFO, "bitmap %p", bm);

        return bm;
}


/**
 * Return a pointer to the pixel data in a bitmap.
 *
 * \param  bitmap  a bitmap, as returned by bitmap_create()
 * \return pointer to the pixel buffer
 *
 * The pixel data is packed as BITMAP_FORMAT, possibly with padding at the end
 * of rows. The width of a row in bytes is given by bitmap_get_rowstride().
 */
static unsigned char *bitmap_get_buffer(void *bitmap)
{
	nsfb_t *bm = bitmap;
	unsigned char *bmpptr;

	assert(bm != NULL);

	nsfb_get_buffer(bm, &bmpptr, NULL);

	return bmpptr;
}


/**
 * Find the width of a pixel row in bytes.
 *
 * \param  bitmap  a bitmap, as returned by bitmap_create()
 * \return width of a pixel row in the bitmap
 */
static size_t bitmap_get_rowstride(void *bitmap)
{
	nsfb_t *bm = bitmap;
	int bmpstride;

	assert(bm != NULL);

	nsfb_get_buffer(bm, NULL, &bmpstride);

	return bmpstride;
}


/**
 * Free a bitmap.
 *
 * \param  bitmap  a bitmap, as returned by bitmap_create()
 */
static void bitmap_destroy(void *bitmap)
{
	nsfb_t *bm = bitmap;

	assert(bm != NULL);

	nsfb_free(bm);
}


/**
 * Save a bitmap in the platform's native format.
 *
 * \param  bitmap  a bitmap, as returned by bitmap_create()
 * \param  path    pathname for file
 * \param flags flags controlling how the bitmap is saved.
 * \return true on success, false on error and error reported
 */
static bool bitmap_save(void *bitmap, const char *path, unsigned flags)
{
	return true;
}


/**
 * The bitmap image has changed, so flush any persistant cache.
 *
 * \param  bitmap  a bitmap, as returned by bitmap_create()
 */
static void bitmap_modified(void *bitmap) {
}

/**
 * Sets wether a bitmap should be plotted opaque
 *
 * \param  bitmap  a bitmap, as returned by bitmap_create()
 * \param  opaque  whether the bitmap should be plotted opaque
 */
static void bitmap_set_opaque(void *bitmap, bool opaque)
{
	nsfb_t *bm = bitmap;

	assert(bm != NULL);

	if (opaque) {
		nsfb_set_geometry(bm, 0, 0, NSFB_FMT_XBGR8888);
	} else {
		nsfb_set_geometry(bm, 0, 0, NSFB_FMT_ABGR8888);
	}
}


/**
 * Tests whether a bitmap has an opaque alpha channel
 *
 * \param  bitmap  a bitmap, as returned by bitmap_create()
 * \return whether the bitmap is opaque
 */
static bool bitmap_test_opaque(void *bitmap)
{
        int tst;
	nsfb_t *bm = bitmap;
	unsigned char *bmpptr;
	int width;
	int height;

	assert(bm != NULL);

	nsfb_get_buffer(bm, &bmpptr, NULL);

	nsfb_get_geometry(bm, &width, &height, NULL);

        tst = width * height;

        while (tst-- > 0) {
                if (bmpptr[(tst << 2) + 3] != 0xff) {
                        NSLOG(netsurf, INFO, "bitmap %p has transparency", bm);
                        return false;
                }
        }
        NSLOG(netsurf, INFO, "bitmap %p is opaque", bm);
	return true;
}


/**
 * Gets weather a bitmap should be plotted opaque
 *
 * \param  bitmap  a bitmap, as returned by bitmap_create()
 */
bool framebuffer_bitmap_get_opaque(void *bitmap)
{
	nsfb_t *bm = bitmap;
	enum nsfb_format_e format;

	assert(bm != NULL);

	nsfb_get_geometry(bm, NULL, NULL, &format);

	if (format == NSFB_FMT_ABGR8888)
		return false;

	return true;
}

static int bitmap_get_width(void *bitmap)
{
	nsfb_t *bm = bitmap;
	int width;

	assert(bm != NULL);

	nsfb_get_geometry(bm, &width, NULL, NULL);

	return(width);
}

static int bitmap_get_height(void *bitmap)
{
	nsfb_t *bm = bitmap;
	int height;

	assert(bm != NULL);

	nsfb_get_geometry(bm, NULL, &height, NULL);

	return(height);
}

/* get bytes per pixel */
static size_t bitmap_get_bpp(void *bitmap)
{
	return 4;
}

/**
 * Render content into a bitmap.
 *
 * \param bitmap the bitmap to draw to
 * \param content content structure to render
 * \return true on success and bitmap updated else false
 */
static nserror
bitmap_render(struct bitmap *bitmap,
	      struct hlcache_handle *content)
{
	nsfb_t *tbm = (nsfb_t *)bitmap; /* target bitmap */
	nsfb_t *bm; /* temporary bitmap */
	nsfb_t *current; /* current main fb */
	int width, height; /* target bitmap width height */
	int cwidth, cheight;/* content width /height */
	nsfb_bbox_t loc;

	struct redraw_context ctx = {
		.interactive = false,
		.background_images = true,
		.plot = &fb_plotters
	};

	nsfb_get_geometry(tbm, &width, &height, NULL);

	NSLOG(netsurf, INFO, "width %d, height %d", width, height);

	/* Calculate size of buffer to render the content into */
	/* We get the width from the largest of the bitmap width and the content
	 * width, unless it exceeds 1024, in which case we use 1024. This means
	 * we never create excessively large render buffers for huge contents,
	 * which would eat memory and cripple performance. */
	cwidth = max(width, min(content_get_width(content), 1024));
	/* The height is set in proportion with the width, according to the
	 * aspect ratio of the required thumbnail. */
	cheight = ((cwidth * height) + (width / 2)) / width;

	/* create temporary surface */
	bm = nsfb_new(NSFB_SURFACE_RAM);
	if (bm == NULL) {
		return NSERROR_NOMEM;
	}

	nsfb_set_geometry(bm, cwidth, cheight, NSFB_FMT_XBGR8888);

	if (nsfb_init(bm) == -1) {
		nsfb_free(bm);
		return NSERROR_NOMEM;
	}

	current = framebuffer_set_surface(bm);

	/* render the content into temporary surface */
	content_scaled_redraw(content, cwidth, cheight, &ctx);

	framebuffer_set_surface(current);

	loc.x0 = 0;
	loc.y0 = 0;
	loc.x1 = width;
	loc.y1 = height;

	nsfb_plot_copy(bm, NULL, tbm, &loc);

	nsfb_free(bm);

	return NSERROR_OK;
}

static struct gui_bitmap_table bitmap_table = {
	.create = bitmap_create,
	.destroy = bitmap_destroy,
	.set_opaque = bitmap_set_opaque,
	.get_opaque = framebuffer_bitmap_get_opaque,
	.test_opaque = bitmap_test_opaque,
	.get_buffer = bitmap_get_buffer,
	.get_rowstride = bitmap_get_rowstride,
	.get_width = bitmap_get_width,
	.get_height = bitmap_get_height,
	.get_bpp = bitmap_get_bpp,
	.save = bitmap_save,
	.modified = bitmap_modified,
	.render = bitmap_render,
};

struct gui_bitmap_table *framebuffer_bitmap_table = &bitmap_table;


/*
 * Local Variables:
 * c-basic-offset:8
 * End:
 */
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/*
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.h>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NS_FB_BITMAP_H
#define NS_FB_BITMAP_H

extern struct gui_bitmap_table *framebuffer_bitmap_table;

bool framebuffer_bitmap_get_opaque(void *bitmap);

#endif /* NS_FB_BITMAP_H */
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/*
 * Copyright 2012 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
  * nsfb internal clipboard handling
  */

#include <assert.h>
#include <stdint.h>
#include <string.h>
#include <stdlib.h>

#include "utils/log.h"
#include "netsurf/browser_window.h"
#include "netsurf/clipboard.h"

#include "framebuffer/gui.h"
#include "framebuffer/clipboard.h"


static struct gui_clipboard {
	char *buffer;
	size_t buffer_len;
	size_t length;
} gui_clipboard;


/**
 * Core asks front end for clipboard contents.
 *
 * \param  buffer  UTF-8 text, allocated by front end, ownership yeilded to core
 * \param  length  Byte length of UTF-8 text in buffer
 */
static void gui_get_clipboard(char **buffer, size_t *length)
{
	*buffer = NULL;
	*length = 0;

	if (gui_clipboard.length > 0) {
		assert(gui_clipboard.buffer != NULL);
		NSLOG(netsurf, INFO, "Pasting %zd bytes: \"%s\"\n",
		      gui_clipboard.length, gui_clipboard.buffer);

		*buffer = malloc(gui_clipboard.length);

		if (*buffer != NULL) {
			memcpy(*buffer, gui_clipboard.buffer,
					gui_clipboard.length);
			*length = gui_clipboard.length;
		}
	}
}


/**
 * Core tells front end to put given text in clipboard
 *
 * \param  buffer    UTF-8 text, owned by core
 * \param  length    Byte length of UTF-8 text in buffer
 * \param  styles    Array of styles given to text runs, owned by core, or NULL
 * \param  n_styles  Number of text run styles in array
 */
static void gui_set_clipboard(const char *buffer, size_t length,
		nsclipboard_styles styles[], int n_styles)
{
	if (gui_clipboard.buffer_len < length + 1) {
		/* Make buffer big enough */
		char *new_buff;

		new_buff = realloc(gui_clipboard.buffer, length + 1);
		if (new_buff == NULL)
			return;

		gui_clipboard.buffer = new_buff;
		gui_clipboard.buffer_len = length + 1;
	}

	gui_clipboard.length = 0;

	memcpy(gui_clipboard.buffer, buffer, length);
	gui_clipboard.length = length;
	gui_clipboard.buffer[gui_clipboard.length] = '\0';
}

static struct gui_clipboard_table clipboard_table = {
	.get = gui_get_clipboard,
	.set = gui_set_clipboard,
};

struct gui_clipboard_table *framebuffer_clipboard_table = &clipboard_table;
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/*
 * Copyright 2008 Vincent Sanders <vince@simtec.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_FB_CLIPBOARD_H
#define NETSURF_FB_CLIPBOARD_H

extern struct gui_clipboard_table *framebuffer_clipboard_table;

#endif
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/*
 * Copyright 2017 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * framebuffer generic core window interface.
 *
 * Provides interface for core renderers to the framebufefr toolkit
 * drawable area.
 *
 * This module is an object that must be encapsulated. Client users
 * should embed a struct fb_corewindow at the beginning of their
 * context for this display surface, fill in relevant data and then
 * call fb_corewindow_init()
 *
 * The fb core window structure requires the callback for draw, key and
 * mouse operations.
 */

#include <assert.h>
#include <stdbool.h>
#include <stdlib.h>
#include <limits.h>

#include <libnsfb.h>
#include <libnsfb_plot.h>
#include <libnsfb_event.h>

#include "utils/log.h"
#include "utils/utils.h"
#include "utils/messages.h"
#include "utils/utf8.h"
#include "utils/nsoption.h"
#include "netsurf/keypress.h"
#include "netsurf/mouse.h"
#include "netsurf/plot_style.h"

#include "framebuffer/gui.h"
#include "framebuffer/fbtk.h"
#include "framebuffer/corewindow.h"


/* toolkit event handlers that do generic things and call internal callbacks */


static int
fb_cw_mouse_press_event(fbtk_widget_t *widget, fbtk_callback_info *cbi)
{
	struct fb_corewindow *fb_cw = (struct fb_corewindow *)cbi->context;
	browser_mouse_state state;

	/** \todo frambuffer corewindow mouse event handling needs improving */
	if (cbi->event->type != NSFB_EVENT_KEY_UP) {
		state = BROWSER_MOUSE_HOVER;
	} else {
		state = BROWSER_MOUSE_PRESS_1;
	}

	fb_cw->mouse(fb_cw, state, cbi->x, cbi->y);

	return 1;
}

/*
static bool
fb_cw_input_event(toolkit_widget *widget, void *ctx)
{
	struct fb_corewindow *fb_cw = (struct fb_corewindow *)ctx;

	fb_cw->key(fb_cw, keycode);

	return true;
}
*/

/**
 * handler for toolkit window redraw event
 */
static int fb_cw_draw_event(fbtk_widget_t *widget, fbtk_callback_info *cbi)
{
	struct fb_corewindow *fb_cw;
	nsfb_bbox_t rbox;
	struct rect clip;

	fb_cw = (struct fb_corewindow *)cbi->context;

	rbox.x0 = fbtk_get_absx(widget);
	rbox.y0 = fbtk_get_absy(widget);

	rbox.x1 = rbox.x0 + fbtk_get_width(widget);
	rbox.y1 = rbox.y0 + fbtk_get_height(widget);

	nsfb_claim(fbtk_get_nsfb(widget), &rbox);

	clip.x0 = fb_cw->scrollx;
	clip.y0 = fb_cw->scrolly;
	clip.x1 = fbtk_get_width(widget) + fb_cw->scrollx;
	clip.y1 = fbtk_get_height(widget) + fb_cw->scrolly;

	fb_cw->draw(fb_cw, &clip);

	nsfb_update(fbtk_get_nsfb(widget), &rbox);

	return 0;
}


/**
 * callback from core to request a redraw
 */
static nserror
fb_cw_invalidate(struct core_window *cw, const struct rect *r)
{
/*	struct fb_corewindow *fb_cw = (struct fb_corewindow *)cw;

	toolkit_widget_queue_draw_area(fb_cw->widget,
				       r->x0, r->y0,
				       r->x1 - r->x0, r->y1 - r->y0);
*/
	return NSERROR_OK;
}


static nserror
fb_cw_update_size(struct core_window *cw, int width, int height)
{
/*	struct fb_corewindow *fb_cw = (struct fb_corewindow *)cw;

	toolkit_widget_set_size_request(FB_WIDGET(fb_cw->drawing_area),
				    width, height);
*/
	return NSERROR_OK;
}


static nserror
fb_cw_set_scroll(struct core_window *cw, int x, int y)
{
/*	struct fb_corewindow *fb_cw = (struct fb_corewindow *)cw;

	toolkit_scroll_widget(fb_cw->widget, r);
*/
	return NSERROR_OK;
}


static nserror
fb_cw_get_scroll(const struct core_window *cw, int *x, int *y)
{
/*	struct fb_corewindow *fb_cw = (struct fb_corewindow *)cw;

	toolkit_scroll_widget(fb_cw->widget, r);
*/
	return NSERROR_NOT_IMPLEMENTED;
}


static nserror
fb_cw_get_window_dimensions(const struct core_window *cw,
		int *width, int *height)
{
	struct fb_corewindow *fb_cw = (struct fb_corewindow *)cw;

	*width = fbtk_get_width(fb_cw->drawable);
	*height = fbtk_get_height(fb_cw->drawable);
	return NSERROR_OK;
}


static nserror
fb_cw_drag_status(struct core_window *cw, core_window_drag_status ds)
{
	struct fb_corewindow *fb_cw = (struct fb_corewindow *)cw;
	fb_cw->drag_status = ds;

	return NSERROR_OK;
}


struct core_window_callback_table fb_cw_cb_table = {
	.invalidate = fb_cw_invalidate,
	.update_size = fb_cw_update_size,
	.set_scroll = fb_cw_set_scroll,
	.get_scroll = fb_cw_get_scroll,
	.get_window_dimensions = fb_cw_get_window_dimensions,
	.drag_status = fb_cw_drag_status
};

/* exported function documented fb/corewindow.h */
nserror fb_corewindow_init(fbtk_widget_t *parent, struct fb_corewindow *fb_cw)
{
	int furniture_width;

	furniture_width = nsoption_int(fb_furniture_size);

	/* setup the core window callback table */
	fb_cw->cb_table = &fb_cw_cb_table;
	fb_cw->drag_status = CORE_WINDOW_DRAG_NONE;

	/* container window */
	fb_cw->wnd = fbtk_create_window(parent, 0, 0, 0, 0, 0);

	fb_cw->drawable = fbtk_create_user(fb_cw->wnd,
					   0, 0,
					   -furniture_width, -furniture_width,
					   fb_cw);

	fbtk_set_handler(fb_cw->drawable,
			 FBTK_CBT_REDRAW,
			 fb_cw_draw_event,
			 fb_cw);

	fbtk_set_handler(fb_cw->drawable,
			 FBTK_CBT_CLICK,
			 fb_cw_mouse_press_event,
			 fb_cw);
/*
	fbtk_set_handler(fb_cw->drawable,
			 FBTK_CBT_INPUT,
			 fb_cw_input_event,
			 fb_cw);

	fbtk_set_handler(fb_cw->drawable,
			 FBTK_CBT_POINTERMOVE,
			 fb_cw_move_event,
			 fb_cw);
*/

	/* create horizontal scrollbar */
	fb_cw->hscroll = fbtk_create_hscroll(fb_cw->wnd,
					   0,
					   fbtk_get_height(fb_cw->wnd) - furniture_width,
					   fbtk_get_width(fb_cw->wnd) - furniture_width,
					   furniture_width,
					   FB_SCROLL_COLOUR,
					   FB_FRAME_COLOUR,
					   NULL,
					   NULL);

	fb_cw->vscroll = fbtk_create_vscroll(fb_cw->wnd,
					   fbtk_get_width(fb_cw->wnd) - furniture_width,
					   0,
					   furniture_width,
					   fbtk_get_height(fb_cw->wnd) - furniture_width,
					   FB_SCROLL_COLOUR,
					   FB_FRAME_COLOUR,
					   NULL,
					   NULL);

	fbtk_create_fill(fb_cw->wnd,
			 fbtk_get_width(fb_cw->wnd) - furniture_width,
			 fbtk_get_height(fb_cw->wnd) - furniture_width,
			 furniture_width,
			 furniture_width,
			 FB_FRAME_COLOUR);


	return NSERROR_OK;
}

/* exported interface documented in fb/corewindow.h */
nserror fb_corewindow_fini(struct fb_corewindow *fb_cw)
{
	return NSERROR_OK;
}







netsurf-vince/pdf/frontends/framebuffer/corewindow.h

/*
 * Copyright 2017 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef FB_COREWINDOW_H
#define FB_COREWINDOW_H

#include "netsurf/core_window.h"

/**
 * fb core window state
 */
struct fb_corewindow {

	/**
	 * framebuffer toolkit window.
	 */
	struct fbtk_widget_s *wnd;
	/**
	 * framebuffer toolkit horizontal scrollbar.
	 */
	struct fbtk_widget_s *hscroll;
	/**
	 * framebuffer toolkit vertical scrollbar.
	 */
	struct fbtk_widget_s *vscroll;
	/**
	 * framebuffer toolkit user drawable widget.
	 */
	struct fbtk_widget_s *drawable;

	int scrollx, scrolly; /**< scroll offsets. */


        /** drag status set by core */
        core_window_drag_status drag_status;

        /** table of callbacks for core window operations */
        struct core_window_callback_table *cb_table;

        /**
         * callback to draw on drawable area of fb core window
         *
         * \param fb_cw The fb core window structure.
         * \param r The rectangle of the window that needs updating.
         * \return NSERROR_OK on success otherwise apropriate error code
         */
        nserror (*draw)(struct fb_corewindow *fb_cw, struct rect *r);

        /**
         * callback for keypress on fb core window
         *
         * \param fb_cw The fb core window structure.
         * \param nskey The netsurf key code.
         * \return NSERROR_OK if key processed,
         *         NSERROR_NOT_IMPLEMENTED if key not processed
         *         otherwise apropriate error code
         */
        nserror (*key)(struct fb_corewindow *fb_cw, uint32_t nskey);

        /**
         * callback for mouse event on fb core window
         *
         * \param fb_cw The fb core window structure.
         * \param mouse_state mouse state
         * \param x location of event
         * \param y location of event
         * \return NSERROR_OK on sucess otherwise apropriate error code.
         */
        nserror (*mouse)(struct fb_corewindow *fb_cw, browser_mouse_state mouse_state, int x, int y);
};


/**
 * initialise elements of fb core window.
 *
 * As a pre-requisite the draw, key and mouse callbacks must be defined
 *
 * \param fb_cw A fb core window structure to initialise
 * \return NSERROR_OK on successful initialisation otherwise error code.
 */
nserror fb_corewindow_init(fbtk_widget_t *parent, struct fb_corewindow *fb_cw);


/**
 * finalise elements of fb core window.
 *
 * \param fb_cw A fb core window structure to initialise
 * \return NSERROR_OK on successful finalisation otherwise error code.
 */
nserror fb_corewindow_fini(struct fb_corewindow *fb_cw);

#endif







netsurf-vince/pdf/frontends/framebuffer/fb_search.c

/*
 * Copyright 2009 Mark Benjamin <netsurf-browser.org.MarkBenjamin@dfgh.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdbool.h>
#include <string.h>

#include "utils/log.h"

/* callback functions for search implementation */
static void gui_search_set_status(bool found, void *p);
static void gui_search_set_hourglass(bool active, void *p);
static void gui_search_add_recent(const char *string, void *p);
static void gui_search_set_forward_state(bool active, void *p);
static void gui_search_set_back_state(bool active, void *p);

/**
* Change the displayed search status.
* \param found  search pattern matched in text
* \param p the pointer sent to search_verify_new() / search_create_context()
*/
void gui_search_set_status(bool found, void *p)
{
}

/**
* display hourglass while searching
* \param active start/stop indicator
* \param p the pointer sent to search_verify_new() / search_create_context()
*/
void gui_search_set_hourglass(bool active, void *p)
{
}

/**
* add search string to recent searches list
* \param string search pattern
* \param p the pointer sent to search_verify_new() / search_create_context()
*/
void gui_search_add_recent(const char *string, void *p)
{
}

/**
* activate search forwards button in gui
* \param active activate/inactivate
* \param p the pointer sent to search_verify_new() / search_create_context()
*/
void gui_search_set_forward_state(bool active, void *p)
{
}

/**
* activate search forwards button in gui
* \param active activate/inactivate
* \param p the pointer sent to search_verify_new() / search_create_context()
*/
void gui_search_set_back_state(bool active, void *p)
{
}







netsurf-vince/pdf/frontends/framebuffer/fbtk.h

/*
 * Copyright 2008,2010 Vincent Sanders <vince@simtec.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_FB_FBTK_H
#define NETSURF_FB_FBTK_H

#include "netsurf/types.h"

#define FB_SCROLL_COLOUR 0xFFAAAAAA
#define FB_FRAME_COLOUR 0xFFDDDDDD
#define FB_COLOUR_BLACK 0xFF000000
#define FB_COLOUR_WHITE 0xFFFFFFFF

#define FBTK_WIDGET_PADDING 30 /**< percentage of widget size used for padding */ 
#define FBTK_DPI 90 /**< screen DPI */

typedef struct fbtk_widget_s fbtk_widget_t;

/** Widget Callback type */
typedef enum fbtk_callback_type {
	FBTK_CBT_START = 0,
	FBTK_CBT_SCROLLX,
	FBTK_CBT_SCROLLY,
	FBTK_CBT_CLICK,
	FBTK_CBT_INPUT,
	FBTK_CBT_POINTERMOVE,
	FBTK_CBT_POINTERLEAVE,
	FBTK_CBT_POINTERENTER,
	FBTK_CBT_REDRAW,
	FBTK_CBT_DESTROY,
	FBTK_CBT_USER,
	FBTK_CBT_STRIP_FOCUS,
	FBTK_CBT_END,
} fbtk_callback_type;

/** widget callback information */
typedef struct fbtk_callback_info {
	enum fbtk_callback_type type;
	void *context;
	nsfb_event_t *event;
	int x;
	int y;
	char *text;
	fbtk_widget_t *widget;
} fbtk_callback_info;

/** framebuffer toolkit bitmaps  */
struct fbtk_bitmap {
        int width;
        int height;
        uint8_t *pixdata;
        bool opaque;

        /* The following two are only used for cursors */
        int hot_x;
        int hot_y;
};

/** Key modifier status */
typedef enum fbtk_modifier_type {
	FBTK_MOD_CLEAR  = 0,
	FBTK_MOD_LSHIFT = (1 << 0),
	FBTK_MOD_RSHIFT = (1 << 1),
	FBTK_MOD_LCTRL  = (1 << 2),
	FBTK_MOD_RCTRL  = (1 << 3)
} fbtk_modifier_type;

typedef int (*fbtk_callback)(fbtk_widget_t *widget, fbtk_callback_info *cbi);

/* enter pressed on writable icon */
typedef int (*fbtk_enter_t)(void *pw, char *text);


/************************ Core ****************************/


/**
 * Initialise widget toolkit.
 *
 * Initialises widget toolkit against a framebuffer.
 *
 * @param fb The underlying framebuffer.
 * @return The root widget handle.
 */
fbtk_widget_t *fbtk_init(nsfb_t *fb);

/**
 * Retrieve the framebuffer library handle from toolkit widget.
 *
 * @param widget A fbtk widget.
 * @return The underlying framebuffer.
 */
nsfb_t *fbtk_get_nsfb(fbtk_widget_t *widget);

/** Perform any pending widget redraws.
 *
 * @param widget A fbtk widget.
 */
int fbtk_redraw(fbtk_widget_t *widget);

/** Determine if there are any redraws pending for a widget.
 *
 * Mainly used by clients on the root widget to determine if they need
 * to call ::fbtk_redraw
 *
 * @param widget to check.
 */
bool fbtk_get_redraw_pending(fbtk_widget_t *widget);

/** clip a bounding box to a widgets area.
 */
bool fbtk_clip_to_widget(fbtk_widget_t *widget, bbox_t * restrict box);

/** clip one bounding box to another.
 */
bool fbtk_clip_rect(const bbox_t * restrict clip, bbox_t * restrict box);

/***************** Callback processing ********************/

/** Helper function to allow simple calling of callbacks with parameters.
 *
 * @param widget The fbtk widget to post the callback to.
 * @param cbt The type of callback to post
 * @param ... Parameters appropriate for the callback type.
 */
int fbtk_post_callback(fbtk_widget_t *widget, fbtk_callback_type cbt, ...);

/** Set a callback handler.
 *
 * Set a callback handler and the pointer to pass for a widget.
 *
 * @param widget The widget to set the handler for.
 * @param cbt The type of callback to set.
 * @param cb The callback.
 * @param pw The private pointer to pass when calling the callback.
 * @return The previous callback handler for the type or NULL.
 */
fbtk_callback fbtk_set_handler(fbtk_widget_t *widget, fbtk_callback_type cbt, fbtk_callback cb, void *pw);

/** Get a callback handler.
 */
fbtk_callback fbtk_get_handler(fbtk_widget_t *widget, fbtk_callback_type cbt);


/******************* Event processing **********************/

/** Retrive events from the framebuffer input.
 *
 * Obtain events from the framebuffer input system with a
 * timeout. Some events may be used by the toolkit instead of being
 * returned to the caller.
 *
 * @param root An fbtk widget.
 * @param event an event structure to update.
 * @param timeout The number of miliseconds to wait for an event. 0
 *                means do not wait and -1 means wait foreevr.
 * @return wether \a event has been updated.
 */
bool fbtk_event(fbtk_widget_t *root, nsfb_event_t *event, int timeout);

/** Insert mouse button press into toolkit.
 */
void fbtk_click(fbtk_widget_t *widget, nsfb_event_t *event);

/** Insert input into toolkit.
 */
void fbtk_input(fbtk_widget_t *widget, nsfb_event_t *event);

/** Move pointer.
 *
 * Move the pointer cursor to a given location.
 *
 * @param widget any tookit widget.
 * @param x movement in horizontal plane.
 * @param y movement in vertical plane.
 * @param relative Wheter the /a x and /a y should be considered relative to
 *                current pointer position.
 */
void fbtk_warp_pointer(fbtk_widget_t *widget, int x, int y, bool relative);

/** Toggle pointer grab.
 *
 * Toggles the movement grab for a widget.
 *
 * @param widget The widget trying to grab the movement.
 * @return true if the grab was ok, false if the grab failed (already grabbed).
 */
bool fbtk_tgrab_pointer(fbtk_widget_t *widget);

/** Convert a framebuffer keycode to ucs4.
 *
 * Character mapping between keycode with modifier state and ucs-4.
 */
int fbtk_keycode_to_ucs4(int code, fbtk_modifier_type mods);


/******************* Widget Information **********************/

/** Obtain the widget at a point on screen.
 *
 * @param widget any tookit widget.
 * @param x location in horizontal plane.
 * @param y location in vertical plane.
 * @return widget or NULL.
 */
fbtk_widget_t *fbtk_get_widget_at(fbtk_widget_t *widget, int x, int y);

/** Get a widget's absolute horizontal screen co-ordinate.
 *
 * @param widget The widget to inspect.
 * @return The absolute screen co-ordinate.
 */
int fbtk_get_absx(fbtk_widget_t *widget);

/** Get a widget's absolute vertical screen co-ordinate.
 *
 * @param widget The widget to inspect.
 * @return The absolute screen co-ordinate.
 */
int fbtk_get_absy(fbtk_widget_t *widget);

/**
 * Get a widget's width.
 *
 * @param widget The widget to inspect.
 * @return The widget width.
 */
int fbtk_get_width(fbtk_widget_t *widget);

/**
 * Get a widget's height.
 *
 * @param widget The widget to inspect.
 * @return The widget height.
 */
int fbtk_get_height(fbtk_widget_t *widget);

/**
 * Get a widget's bounding box in absolute screen co-ordinates.
 *
 * @param widget The widget to inspect.
 * @param bbox The bounding box structure to update.
 * @return If the \a bbox parameter has been updated.
 */
bool fbtk_get_bbox(fbtk_widget_t *widget, struct nsfb_bbox_s *bbox);

/**
 * Get a widget caret pos, if it owns caret.
 *
 * @param widget  The widget to inspect.
 * @param x       If widget has caret, returns x-coord of caret within widget
 * @param y       If widget has caret, returns y-coord of caret within widget
 * @param height  If widget has caret, returns caret height
 * @return true iff widget has caret
 */
bool fbtk_get_caret(fbtk_widget_t *widget, int *x, int *y, int *height);


/******************* Widget Manipulation **********************/

/**
 * Change the widget's position and size. (Doesn't redraw)
 *
 */
bool fbtk_set_pos_and_size(fbtk_widget_t *widget, int x, int y, int width, int height);

/**
 * Set caret owner and position
 *
 * @param widget  widget to give caret to, or ensure caret is released from
 * @param set     true: caret to be set for widget, false: caret to be released
 * @param x       x-coordinate of caret top
 * @param y       y-coordinate of caret top
 * @param height  height of caret
 * @param remove_caret callback when caret is removed.
 */
void fbtk_set_caret(fbtk_widget_t *widget, bool set, int x, int y, int height,
		void (*remove_caret)(fbtk_widget_t *widget));

/**
 * Map a widget and request it is redrawn.
 */
int fbtk_set_mapping(fbtk_widget_t *widget, bool mapped);

/**
 * Set the z order of a widget.
 */
int fbtk_set_zorder(fbtk_widget_t *widget, int z);

/**
 * Indicate a widget should be redrawn.
 */
void fbtk_request_redraw(fbtk_widget_t *widget);

/**
 * Destroy a widget and all its descendants.
 *
 * Removes a widget from the hierachy and frees it and all its children.
 *
 * @param widget The widget to destroy.
 * @return 0 on success or -1 on error.
 */
int fbtk_destroy_widget(fbtk_widget_t *widget);



/********************************* Widgets *********************************/


/**
 * Create a window widget.
 *
 * @param parent The parent window or the root widget for a top level window.
 * @param x The x location relative to the parent window.
 * @param y the y location relative to the parent window.
 * @param width The width of the window. 0 indicates parents width should be
 *              used. Negative value indicates parents width less the value
 *              should be used. The width is limited to lie within the parent
 *              window.
 * @param height The height of the window limited in a similar way to the
 *               /a width.
 * @param bg The background colour.
 * @return new window widget handle or NULL on error.
 */
fbtk_widget_t *fbtk_create_window(fbtk_widget_t *parent, int x, int y, int width, int height, colour bg);



/**
 * Create a filled rectangle
 *
 * Create a widget which is a filled rectangle, usually used for backgrounds.
 *
 * @param window The window to add the filled area widget to.
 * @param x X coordinate of widget.
 * @param y Y coordinate of widget.
 * @param width Width of the widget
 * @param height Height of the widget
 * @param c widget colour
 * @return new widget handle or NULL on error.
 */
fbtk_widget_t *
fbtk_create_fill(fbtk_widget_t *window, int x, int y, int width, int height, colour c);


/**
 * Create a horizontal scroll widget
 *
 * Create a horizontal scroll widget.
 *
 * @param window The window to add the filled area widget to.
 * @param x X coordinate of widget.
 * @param y Y coordinate of widget.
 * @param width Width of the widget
 * @param height Height of the widget
 * @param bg background colour
 * @param fg foreground colour
 * @param callback Called on scroll
 * @param context context passed to callback.
 * @return new widget handle or NULL on error.
 */
fbtk_widget_t *
fbtk_create_hscroll(fbtk_widget_t *window, int x, int y, int width, int height, colour fg, colour bg, fbtk_callback callback, void *context);

/**
 * Create a vertical scroll widget
 *
 * Create a vertical scroll widget.
 *
 * @param window The window to add the filled area widget to.
 * @param x X coordinate of widget.
 * @param y Y coordinate of widget.
 * @param width Width of the widget
 * @param height Height of the widget
 * @param bg background colour
 * @param fg foreground colour
 * @param callback Called on scroll
 * @param context context passed to callback.
 * @return new widget handle or NULL on error.
 */
fbtk_widget_t *
fbtk_create_vscroll(fbtk_widget_t *window, int x, int y, int width, int height, colour fg, colour bg, fbtk_callback callback, void *context);

/**
 * Set scoll widget parameters
 * 
 * @param widget The widget to set the parameters for.
 * @param min The minimum range value.
 * @param max The maximum range value.
 * @param thumb The size of the slider.
 * @param page The amout to scroll for a page.
 * @return true if the scroll parameter was set else false.
 */
bool fbtk_set_scroll_parameters(fbtk_widget_t *widget, int min, int max, int thumb, int page);

/**
 * set scroll widget position.
 * 
 * @param widget The widget to set the position on.
 * @param pos The position to set
 * @return true if the scroll parameter was set else false.
 */
bool fbtk_set_scroll_position(fbtk_widget_t *widget, int pos);


/**
 * Move and/or resize a horizontal scroll widget
 *
 * @param scrollh  the horizontal scroll widget
 * @param x        new x pos
 * @param y        new y pos
 * @param width    new width
 * @param height   new height
 */
void fbtk_reposition_hscroll(fbtk_widget_t *scrollh,
		int x, int y, int width, int height);

/**
 * Move and/or resize a vertical scroll widget
 *
 * @param scrollv  the vertical scroll widget
 * @param x        new x pos
 * @param y        new y pos
 * @param width    new width
 * @param height   new height
 */
void fbtk_reposition_vscroll(fbtk_widget_t *scrollv,
		int x, int y, int width, int height);


/**
 * Create a user widget.
 *
 * Create a widget which is to be handled entirely by the calling application.
 *
 * @param window The window to add the user widget to.
 * @param x X coordinate of widget.
 * @param y Y coordinate of widget.
 * @param width Width of the widget
 * @param height Height of the widget
 * @param pw The private pointer which can be read using ::fbtk_get_userpw
 * @return new widget handle or NULL on error.
 */
fbtk_widget_t *fbtk_create_user(fbtk_widget_t *window, int x, int y, int width, int height, void *pw);


/**
 * Get the user context from a widget
 *
 * @param widget The widget to get the context from.
 * @return The context or NULL.
 */
void *fbtk_get_userpw(fbtk_widget_t *widget);


/**
 * Create a bitmap widget.
 *
 * Create a widget which shows a bitmap.
 *
 * @param window The window to add the bitmap widget to.
 * @param x X coordinate of widget.
 * @param y Y coordinate of widget.
 * @param width Width of the widget
 * @param height Height of the widget
 * @param c background colour
 * @param image The bitmap to put in the widget
 * @return new widget handle or NULL on error.
 */
fbtk_widget_t *fbtk_create_bitmap(fbtk_widget_t *window, int x, int y, int width, int height, colour c, struct fbtk_bitmap *image);


/**
 * Change the bitmap in a widget.
 *
 * @param widget The widget to get the context from.
 * @param image The bitmap to put in the widget
 */
void fbtk_set_bitmap(fbtk_widget_t *widget, struct fbtk_bitmap *image);


/**
 * Create a button widget with an image.
 *
 * Helper function which creates a bitmap widget and associate a handler for
 * when it is clicked.
 *
 * @param window The window to add the button widget to.
 * @param x X coordinate of widget.
 * @param y Y coordinate of widget.
 * @param width Width of the widget
 * @param height Height of the widget
 * @param c background colour
 * @param image The bitmap to put in the widget
 * @param click The callback upon a click
 * @param pw The context tp pass to the callback
 * @return new widget handle or NULL on error.
 */
fbtk_widget_t *fbtk_create_button(fbtk_widget_t *window, int x, int y, int width, int height, colour c, struct fbtk_bitmap *image, fbtk_callback click, void *pw);


/**
 * Create a text widget.
 *
 * @param window The window to add the text widget to.
 * @param x X coordinate of widget.
 * @param y Y coordinate of widget.
 * @param width Width of the widget
 * @param height Height of the widget
 * @param bg background colour
 * @param fg foreground colour
 * @param outline widget will have a border.
 * @return new widget handle or NULL on error.
 */
fbtk_widget_t *fbtk_create_text(fbtk_widget_t *window, int x, int y, int width, int height, colour bg, colour fg, bool outline);


/**
 * Create a button with text.
 *
 * @param window The window to add the text widget to.
 * @param x X coordinate of widget.
 * @param y Y coordinate of widget.
 * @param width Width of the widget
 * @param height Height of the widget
 * @param bg background colour
 * @param fg foreground colour
 * @param click The callback upon a click
 * @param pw The context tp pass to the callback
 * @return new widget handle or NULL on error.
 */
fbtk_widget_t *fbtk_create_text_button(fbtk_widget_t *window, int x, int y, int width, int height, colour bg, colour fg, fbtk_callback click, void *pw);


/**
 * Create a writable text widget.
 *
 * Helper function which creates a text widget and configures an input handler
 * to create a writable text field. This call is equivalent to calling
 * ::fbtk_create_text followed by ::fbtk_writable_text
 *
 * @param window The window to add the text widget to.
 * @param x X coordinate of widget.
 * @param y Y coordinate of widget.
 * @param width Width of the widget
 * @param height Height of the widget
 * @param bg background colour
 * @param fg foreground colour
 * @param outline widget will have a border.
 * @param enter Callback when enter is pressed in widget.
 * @param pw Context pointer passed to entry callback.
 * @return new widget handle or NULL on error.
 */
fbtk_widget_t *fbtk_create_writable_text(fbtk_widget_t *window, int x, int y, int width, int height, colour bg, colour fg, bool outline, fbtk_enter_t enter, void *pw);


/**
 * Alter a text widget to be writable.
 *
 * @param widget Text widget.
 * @param enter The routine to call when enter is pressed.
 * @param pw The context to pass to the enter callback routine.
 */
void fbtk_writable_text(fbtk_widget_t *widget, fbtk_enter_t enter, void *pw);


/**
 * Change the text of a text widget.
 *
 * @param widget Text widget.
 * @param text The new UTF-8 text to put in the widget.
 */
void fbtk_set_text(fbtk_widget_t *widget, const char *text);


/**
 * Give widget input focus.
 *
 * @param widget Widget to be given input focus.
 */
void fbtk_set_focus(fbtk_widget_t *widget);


/**
 * enable the on screen keyboard for input
 *
 * @param widget Widget to be given input focus.
 */
void fbtk_enable_oskb(fbtk_widget_t *widget);


/**
 * show the osk.
 */
void map_osk(void);

#endif







netsurf-vince/pdf/frontends/framebuffer/fbtk/bitmap.c

/*
 * Copyright 2010 Vincent Sanders <vince@simtec.co.uk>
 *
 * Framebuffer windowing toolkit bitmaped image widget
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdbool.h>
#include <stdlib.h>

#include <libnsfb.h>
#include <libnsfb_plot.h>

#include "netsurf/browser_window.h"

#include "framebuffer/gui.h"
#include "framebuffer/fbtk.h"
#include "framebuffer/image_data.h"

#include "widget.h"

static int
fb_redraw_bitmap(fbtk_widget_t *widget, fbtk_callback_info *cbi)
{
	nsfb_bbox_t bbox;
	nsfb_bbox_t rect;
	nsfb_t *nsfb;

	nsfb = fbtk_get_nsfb(widget);

	fbtk_get_bbox(widget, &bbox);

	rect = bbox;

	nsfb_claim(nsfb, &bbox);

	/* clear background */
	if ((widget->bg & 0xFF000000) != 0) {
		/* transparent polygon filling isnt working so fake it */
		nsfb_plot_rectangle_fill(nsfb, &bbox, widget->bg);
	}

	/* plot the image */
	nsfb_plot_bitmap(nsfb,
			 &rect,
			 (nsfb_colour_t *)widget->u.bitmap.bitmap->pixdata,
			 widget->u.bitmap.bitmap->width,
			 widget->u.bitmap.bitmap->height,
			 widget->u.bitmap.bitmap->width,
			 !widget->u.bitmap.bitmap->opaque);

	nsfb_update(nsfb, &bbox);

	return 0;
}

/* exported function documented in fbtk.h */
void
fbtk_set_bitmap(fbtk_widget_t *widget, struct fbtk_bitmap *image)
{
	if ((widget == NULL) || (widget->type != FB_WIDGET_TYPE_BITMAP))
		return;

	widget->u.bitmap.bitmap = image;

	fbtk_request_redraw(widget);
}

/* exported function documented in fbtk.h */
fbtk_widget_t *
fbtk_create_bitmap(fbtk_widget_t *parent,
		   int x,
		   int y,
		   int width,
		   int height,
		   colour c,
		   struct fbtk_bitmap *image)
{
	fbtk_widget_t *neww;

	neww = fbtk_widget_new(parent, FB_WIDGET_TYPE_BITMAP, x, y, width, height);

	neww->bg = c;
	neww->mapped = true;
	neww->u.bitmap.bitmap = image;

	fbtk_set_handler(neww, FBTK_CBT_REDRAW, fb_redraw_bitmap, NULL);

	return neww;
}

/* exported function documented in fbtk.h */
fbtk_widget_t *
fbtk_create_button(fbtk_widget_t *parent,
		   int x,
		   int y,
		   int width,
		   int height,
		   colour c,
		   struct fbtk_bitmap *image,
		   fbtk_callback click,
		   void *pw)
{
	fbtk_widget_t *neww;

	neww = fbtk_widget_new(parent, FB_WIDGET_TYPE_BITMAP, x, y, width, height);

	neww->bg = c;
	neww->mapped = true;
	neww->u.bitmap.bitmap = image;

	fbtk_set_handler(neww, FBTK_CBT_REDRAW, fb_redraw_bitmap, NULL);
	fbtk_set_handler(neww, FBTK_CBT_CLICK, click, pw);
	fbtk_set_handler(neww, FBTK_CBT_POINTERENTER, fbtk_set_ptr, &hand_image);

	return neww;
}

/*
 * Local Variables:
 * c-basic-offset:8
 * End:
 */







netsurf-vince/pdf/frontends/framebuffer/fbtk/event.c

/*
 * Copyright 2010 Vincent Sanders <vince@simtec.co.uk>
 *
 * Framebuffer windowing toolkit event processing.
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <sys/types.h>
#include <stdint.h>
#include <string.h>
#include <stdbool.h>

#include <libnsfb.h>
#include <libnsfb_plot.h>
#include <libnsfb_plot_util.h>
#include <libnsfb_event.h>
#include <libnsfb_cursor.h>

#include "utils/utils.h"
#include "utils/log.h"
#include "netsurf/browser_window.h"
#include "netsurf/keypress.h"

#include "framebuffer/gui.h"
#include "framebuffer/fbtk.h"
#include "framebuffer/image_data.h"

#include "widget.h"

/* exported function documented in fbtk.h */
void
fbtk_input(fbtk_widget_t *root, nsfb_event_t *event)
{
	fbtk_widget_t *input;

	root = fbtk_get_root_widget(root);

	/* obtain widget with input focus */
	input = root->u.root.input;
	if (input == NULL) {
		NSLOG(netsurf, INFO, "No widget has input focus.");
		return; /* no widget with input */
	}

	fbtk_post_callback(input, FBTK_CBT_INPUT, event);
}

/* exported function documented in fbtk.h */
void
fbtk_click(fbtk_widget_t *widget, nsfb_event_t *event)
{
	fbtk_widget_t *root;
	fbtk_widget_t *clicked;
	nsfb_bbox_t cloc;
	int x, y;

	/* ensure we have the root widget */
	root = fbtk_get_root_widget(widget);

	nsfb_cursor_loc_get(root->u.root.fb, &cloc);

	clicked = fbtk_get_widget_at(root, cloc.x0, cloc.y0);

	if (clicked == NULL)
		return;

	if (fbtk_get_handler(clicked, FBTK_CBT_INPUT) != NULL) {
		fbtk_set_focus(clicked);
	}

	x = fbtk_get_absx(clicked);
	y = fbtk_get_absy(clicked);

	NSLOG(netsurf, DEEPDEBUG, "clicked %p at %d,%d", clicked, x, y);

	/* post the click */
	fbtk_post_callback(clicked, FBTK_CBT_CLICK, event, cloc.x0 - x, cloc.y0 - y);
}

/* exported function documented in fbtk.h */
bool
fbtk_tgrab_pointer(fbtk_widget_t *widget)
{
	fbtk_widget_t *root;

	/* ensure we have the root widget */
	root = fbtk_get_root_widget(widget);

	if (root->u.root.grabbed == widget) {
		/* release pointer grab */
		root->u.root.grabbed = NULL;
		return true;
	} else if (root->u.root.grabbed == NULL) {
		/* set pointer grab */
		root->u.root.grabbed = widget;
		return true;
	}
	/* pointer was already grabbed */
	return false;
}

/* exported function documented in fbtk.h */
void
fbtk_warp_pointer(fbtk_widget_t *widget, int x, int y, bool relative)
{
	fbtk_widget_t *root;
	fbtk_widget_t *moved;
	nsfb_bbox_t cloc;

	/* ensure we have the root widget */
	root = fbtk_get_root_widget(widget);

	if (relative) {
		nsfb_cursor_loc_get(root->u.root.fb, &cloc);
		cloc.x0 += x;
		cloc.y0 += y;
	} else {
		cloc.x0 = x;
		cloc.y0 = y;
	}

	/* ensure cursor location lies within the root widget */
	if (cloc.x0 < root->x)
		cloc.x0 = root->x;
	if (cloc.x0 >= (root->x + root->width))
		cloc.x0 = (root->x + root->width) - 1;
	if (cloc.y0 < root->y)
		cloc.y0 = root->y;
	if (cloc.y0 >= (root->y + root->height))
		cloc.y0 = (root->y + root->height) - 1;

	if (root->u.root.grabbed == NULL) {
		/* update the pointer cursor */
		nsfb_cursor_loc_set(root->u.root.fb, &cloc);

		moved = fbtk_get_widget_at(root, cloc.x0, cloc.y0);

		x = fbtk_get_absx(moved);
		y = fbtk_get_absy(moved);

		/* post enter and leaving messages */
		if (moved != root->u.root.prev) {
			fbtk_post_callback(root->u.root.prev, FBTK_CBT_POINTERLEAVE);
			root->u.root.prev = moved;
			fbtk_post_callback(root->u.root.prev, FBTK_CBT_POINTERENTER);
		}
	} else {
		/* pointer movement has been grabbed by a widget */
		moved = root->u.root.grabbed;

		/* ensure pointer remains within widget boundary */
		x = fbtk_get_absx(moved);
		y = fbtk_get_absy(moved);

		if (cloc.x0 < x)
			cloc.x0 = x;
		if (cloc.y0 < y)
			cloc.y0 = y;
		if (cloc.x0 > (x + moved->width))
			cloc.x0 = (x + moved->width);
		if (cloc.y0 > (y + moved->height))
			cloc.y0 = (y + moved->height);

		/* update the pointer cursor */
		nsfb_cursor_loc_set(root->u.root.fb, &cloc);
	}

	/* post the movement */
	fbtk_post_callback(moved, FBTK_CBT_POINTERMOVE, cloc.x0 - x, cloc.y0 - y);

}

/* exported function documented in fbtk.h */
bool
fbtk_event(fbtk_widget_t *root, nsfb_event_t *event, int timeout)
{
	nsfb_bbox_t cloc;
	bool unused = false; /* is the event available */
	bool move_pointer = false; /* whether pointer move events occured */

	/* ensure we have the root widget */
	root = fbtk_get_root_widget(root);

	do {
		if (nsfb_event(root->u.root.fb, event, timeout) == false) {
			if (move_pointer)
				fbtk_warp_pointer(root, cloc.x0, cloc.y0,
						false);
			return false;
		}

		if (move_pointer && event->type != NSFB_EVENT_MOVE_RELATIVE &&
				event->type != NSFB_EVENT_MOVE_ABSOLUTE) {
			/* Flush the movements */
			fbtk_warp_pointer(root, cloc.x0, cloc.y0, false);

		} else if (!move_pointer &&
				event->type == NSFB_EVENT_MOVE_RELATIVE) {
			/* Get current pointer coords */
			nsfb_cursor_loc_get(root->u.root.fb, &cloc);
		}

		switch (event->type) {
		case NSFB_EVENT_KEY_DOWN:
		case NSFB_EVENT_KEY_UP:
			if ((event->value.keycode >= NSFB_KEY_MOUSE_1) &&
			    (event->value.keycode <= NSFB_KEY_MOUSE_5)) {
				fbtk_click(root, event);
			} else {
				fbtk_input(root, event);
			}
			break;

		case NSFB_EVENT_CONTROL:
			unused = true;
			break;

		case NSFB_EVENT_MOVE_RELATIVE:
			/* Consecutive move events are consolidated into a
			 * single pointer warp */
			move_pointer = true;
			cloc.x0 += event->value.vector.x;
			cloc.y0 += event->value.vector.y;
			timeout = 0;
			break;

		case NSFB_EVENT_MOVE_ABSOLUTE:
			/* Consecutive move events are consolidated into a
			 * single pointer warp */
			move_pointer = true;
			cloc.x0 = event->value.vector.x;
			cloc.y0 = event->value.vector.y;
			timeout = 0;
			break;

		case NSFB_EVENT_RESIZE:
			/* Try to resize framebuffer */
			gui_resize(root,
					event->value.resize.w,
					event->value.resize.h);
			break;

		default:
			break;
		}
	} while (event->type == NSFB_EVENT_MOVE_RELATIVE ||
			event->type == NSFB_EVENT_MOVE_ABSOLUTE);
	return unused;
}

static int keymap[] = {
	/* 0    1    2    3    4    5    6    7    8    9               */
	-1,  -1,  -1,  -1,  -1,  -1,  -1,  -1,   8,   9, /*   0 -   9 */
	-1,  -1,  -1,  13,  -1,  -1,  -1,  -1,  -1,  -1, /*  10 -  19 */
	-1,  -1,  -1,  -1,  -1,  -1,  -1,  27,  -1,  -1, /*  20 -  29 */
	-1,  -1, ' ', '!', '"', '#', '$',  -1, '&','\'', /*  30 -  39 */
	'(', ')', '*', '+', ',', '-', '.', '/', '0', '1', /*  40 -  49 */
	'2', '3', '4', '5', '6', '7', '8', '9', ':', ';', /*  50 -  59 */
	'<', '=', '>', '?', '@',  -1,  -1,  -1,  -1,  -1, /*  60 -  69 */
	-1,  -1,  -1,  -1,  -1,  -1,  -1,  -1,  -1,  -1, /*  70 -  79 */
	-1,  -1,  -1,  -1,  -1,  -1,  -1,  -1,  -1,  -1, /*  80 -  89 */
	-1, '[','\\', ']', '~', '_', '`', 'a', 'b', 'c', /*  90 -  99 */
	'd', 'e', 'f', 'g', 'h', 'i', 'j', 'k', 'l', 'm', /* 100 - 109 */
	'n', 'o', 'p', 'q', 'r', 's', 't', 'u', 'v', 'w', /* 110 - 119 */
	'x', 'y', 'z',  -1,  -1,  -1,  -1,  -1,  -1,  -1, /* 120 - 129 */
};

static int sh_keymap[] = {
	/* 0    1    2    3    4    5    6    7    8    9               */
	-1,  -1,  -1,  -1,  -1,  -1,  -1,  -1,   8,   9, /*   0 -   9 */
	-1,  -1,  -1,  13,  -1,  -1,  -1,  -1,  -1,  -1, /*  10 -  19 */
	-1,  -1,  -1,  -1,  -1,  -1,  -1,  27,  -1,  -1, /*  20 -  29 */
	-1,  -1, ' ', '!', '"', '~', '$',  -1, '&', '@', /*  30 -  39 */
	'(', ')', '*', '+', '<', '_', '>', '?', ')', '!', /*  40 -  49 */
	'"', 243, '$', '%', '^', '&', '*', '(', ';', ':', /*  50 -  59 */
	'<', '+', '>', '?', '@',  -1,  -1,  -1,  -1,  -1, /*  60 -  69 */
	-1,  -1,  -1,  -1,  -1,  -1,  -1,  -1,  -1,  -1, /*  70 -  79 */
	-1,  -1,  -1,  -1,  -1,  -1,  -1,  -1,  -1,  -1, /*  80 -  89 */
	-1, '{', '|', '}', '~', '_', 254, 'A', 'B', 'C', /*  90 -  99 */
	'D', 'E', 'F', 'G', 'H', 'I', 'J', 'K', 'L', 'M', /* 100 - 109 */
	'N', 'O', 'P', 'Q', 'R', 'S', 'T', 'U', 'V', 'W', /* 110 - 119 */
	'X', 'Y', 'Z',  -1,  -1,  -1,  -1,  -1,  -1,  -1, /* 120 - 129 */
};


/* exported function documented in fbtk.h */
int
fbtk_keycode_to_ucs4(int code, fbtk_modifier_type mods)
{
	int ucs4 = -1;

	if (mods & FBTK_MOD_LSHIFT || mods & FBTK_MOD_RSHIFT) {
		if ((code >= 0) && (code < (int) NOF_ELEMENTS(sh_keymap)))
			ucs4 = sh_keymap[code];

	} else if (mods == FBTK_MOD_CLEAR) {
		if ((code >= 0) && (code < (int) NOF_ELEMENTS(keymap)))
			ucs4 = keymap[code];

	} else if (mods & FBTK_MOD_LCTRL || mods & FBTK_MOD_RCTRL) {
		switch (code) {
		case NSFB_KEY_a:
			ucs4 = NS_KEY_SELECT_ALL;
			break;

		case NSFB_KEY_c:
			ucs4 = NS_KEY_COPY_SELECTION;
			break;

		case NSFB_KEY_u:
			ucs4 = NS_KEY_DELETE_LINE;
			break;

		case NSFB_KEY_v:
			ucs4 = NS_KEY_PASTE;
			break;

		case NSFB_KEY_x:
			ucs4 = NS_KEY_CUT_SELECTION;
			break;

		case NSFB_KEY_z:
			ucs4 = NS_KEY_CLEAR_SELECTION;
			break;
		default:
			break;
		}
	}
	return ucs4;
}

/*
 * Local Variables:
 * c-basic-offset:8
 * End:
 */







netsurf-vince/pdf/frontends/framebuffer/fbtk/fbtk.c

/*
 * Copyright 2008,2010 Vincent Sanders <vince@simtec.co.uk>
 *
 * Framebuffer windowing toolkit core.
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdlib.h>
#include <sys/types.h>
#include <assert.h>
#include <stdint.h>
#include <string.h>
#include <stdbool.h>
#include <stdarg.h>

#include <libnsfb.h>
#include <libnsfb_plot.h>
#include <libnsfb_plot_util.h>
#include <libnsfb_event.h>
#include <libnsfb_cursor.h>

#include "utils/utils.h"
#include "utils/log.h"
#include "netsurf/browser_window.h"
#include "netsurf/plotters.h"

#include "framebuffer/gui.h"
#include "framebuffer/fbtk.h"
#include "framebuffer/image_data.h"

#include "widget.h"

#ifdef FBTK_LOGGING

/* tree dump debug, also example of depth first tree walk */
static void
dump_tk_tree(fbtk_widget_t *widget)
{
	widget = fbtk_get_root_widget(widget);
	int indent = 0;

	while (widget != NULL) {
		NSLOG(fbtk, DEBUG, "%*s%p", indent, "", widget);
		if (widget->first_child != NULL) {
			widget = widget->first_child;
			indent += 6;
		} else if (widget->next != NULL) {
			widget = widget->next;
		} else {
			while ((widget->parent != NULL) &&
			       (widget->parent->next == NULL)) {
				widget = widget->parent;
				indent -= 6;
			}
			if (widget->parent != NULL) {
				indent -= 6;
				widget = widget->parent->next;
			} else {
				widget = NULL;
			}
		}
	}
}

#endif 

/* exported function documented in fbtk.h */
void
fbtk_request_redraw(fbtk_widget_t *widget)
{
	fbtk_widget_t *cwidget;
	fbtk_widget_t *pwidget;

	assert(widget != NULL);

	/* if widget not mapped do not try to redraw it */
	pwidget = widget;
	while (pwidget != NULL) {
		if (pwidget->mapped == false)
			return;
		pwidget = pwidget->parent;
	}

	widget->redraw.needed = true;
	widget->redraw.x = 0;
	widget->redraw.y = 0;
	widget->redraw.width = widget->width;
	widget->redraw.height = widget->height;

	NSLOG(fbtk, DEBUG,
	      "redrawing %p %d,%d %d,%d",
	      widget,
	      widget->redraw.x,
	      widget->redraw.y,
	      widget->redraw.width,
	      widget->redraw.height);

	cwidget = widget->last_child;
	while (cwidget != NULL) {
		fbtk_request_redraw(cwidget);
		cwidget = cwidget->prev;
	}

	while (widget->parent != NULL) {
		widget = widget->parent;
		widget->redraw.child = true;
	}
}



/* exported function documented in fbtk.h */
int
fbtk_set_mapping(fbtk_widget_t *widget, bool map)
{
	NSLOG(netsurf, INFO, "setting mapping on %p to %d", widget, map);
	widget->mapped = map;
	if (map) {
		fbtk_request_redraw(widget);
	} else {
		fbtk_request_redraw(widget->parent);
	}
	return 0;
}


/**
 * Swap a sibling widget with the next deepest in the hierachy
 *
 * \param lw The widget to swap
 */
static void
swap_siblings(fbtk_widget_t *lw)
{
	fbtk_widget_t *rw = lw->next; /* the widget to swap lw with */
	fbtk_widget_t *before;
	fbtk_widget_t *after;

	assert(rw != NULL);

	NSLOG(netsurf, INFO, "Swapping %p with %p", lw, rw);
	before = lw->prev;
	after = rw->next;

	if (before == NULL) {
		/* left widget is currently the first child */
		lw->parent->first_child = rw;
	} else {
		before->next = rw;
	}
	rw->prev = before;
	rw->next = lw;

	if (after == NULL) {
		/* right widget is currently the last child */
		rw->parent->last_child = lw;
	} else {
		after->prev = lw;
	}
	lw->next = after;
	lw->prev = rw;
}



/* exported function documented in fbtk.h */
int
fbtk_set_zorder(fbtk_widget_t *widget, int z)
{
	while (z != 0) {
		if (z < 0) {
			if (widget->prev == NULL)
				break; /* cannot go any shallower */

			/* swap with previous entry */
			swap_siblings(widget->prev);

			z++;
		} else {
			if (widget->next == NULL)
				break; /* cannot go any deeper */

			/* swap with subsequent entry */
			swap_siblings(widget);

			z--;
		}
	}

	return z;
}


/* exported function documented in fbtk.h */
bool
fbtk_set_pos_and_size(fbtk_widget_t *widget,
		      int x, int y,
		      int width, int height)
{
	if (widget->parent != NULL) {
		fbtk_widget_t *parent = widget->parent;

		/* make new window fit inside parent */
		if (width == 0) {
			width = parent->width - x;
		} else if (width < 0) {
			width = parent->width + width - x;
		}
		if ((width + x) > parent->width) {
			width = parent->width - x;
		}

		if (height == 0) {
			height = parent->height - y;
		} else if (height < 0) {
			height = parent->height + height - y;
		}
		if ((height + y) > parent->height) {
			height = parent->height - y;
		}
	}

	if ((widget->x != x) ||
	    (widget->y != y) ||
	    (widget->width != width) ||
	    (widget->height != height)) {
		widget->x = x;
		widget->y = y;
		widget->width = width;
		widget->height = height;
		return true;
	}
	return false;
}


/* exported function docuemnted in fbtk.h */
void
fbtk_set_caret(fbtk_widget_t *widget, bool set,
		int x, int y, int height,
		void (*remove_caret)(fbtk_widget_t *widget))
{
	fbtk_widget_t *root;

	assert(widget != NULL);
	root = fbtk_get_root_widget(widget);

	if (root->u.root.caret.owner != NULL &&
			root->u.root.caret.remove_cb != NULL)
		root->u.root.caret.remove_cb(widget);

	if (set) {
		assert(remove_caret != NULL);

		root->u.root.caret.owner = widget;
		root->u.root.caret.x = x;
		root->u.root.caret.y = y;
		root->u.root.caret.height = height;
		root->u.root.caret.remove_cb = remove_caret;

	} else {
		root->u.root.caret.owner = NULL;
		root->u.root.caret.remove_cb = NULL;
	}
}

/* exported function documented in fbtk.h */
int
fbtk_destroy_widget(fbtk_widget_t *widget)
{
	fbtk_widget_t *parent;
	int ret = 0;

	ret = fbtk_post_callback(widget, FBTK_CBT_DESTROY);

	while (widget->first_child != NULL) {
		fbtk_destroy_widget(widget->first_child);
	}

	parent = widget->parent;
	if (parent != NULL) {

		/* unlink from siblings */
		if (widget->prev != NULL) {
			widget->prev->next = widget->next;
		} else {
			/* must be the first widget, unlink from parent */
			parent->first_child = widget->next;
		}
		if (widget->next != NULL) {
			widget->next->prev = widget->prev;
		} else {
			/* must be the last widget, unlink from parent */
			parent->last_child = widget->prev;
		}

		free(widget);
	}

	return ret;
}

/* region coverage flags. */
enum {
	POINT_LEFTOF_REGION = 1,
	POINT_RIGHTOF_REGION = 2,
	POINT_ABOVE_REGION = 4,
	POINT_BELOW_REGION = 8,
};

/* Computes where a point lies in respect to an area. */
#define REGION(x,y,cx1,cx2,cy1,cy2)			\
	(( (y) > (cy2) ? POINT_BELOW_REGION : 0) |	\
	 ( (y) < (cy1) ? POINT_ABOVE_REGION : 0) |	\
	 ( (x) > (cx2) ? POINT_RIGHTOF_REGION : 0) |	\
	 ( (x) < (cx1) ? POINT_LEFTOF_REGION : 0) )

/* swap two integers */
#define SWAP(a, b) do { int t; t=(a); (a)=(b); (b)=t;  } while(0)

/* exported function documented in fbtk.h */
bool
fbtk_clip_rect(const bbox_t * restrict clip, bbox_t * restrict box)
{
	uint8_t region1;
	uint8_t region2;

	/* ensure co-ordinates are in ascending order */
	if (box->x1 < box->x0) 
		SWAP(box->x0, box->x1);
	if (box->y1 < box->y0) 
		SWAP(box->y0, box->y1);

	region1 = REGION(box->x0, box->y0, clip->x0, clip->x1 - 1, clip->y0, clip->y1 - 1);
	region2 = REGION(box->x1, box->y1, clip->x0, clip->x1 - 1, clip->y0, clip->y1 - 1);

	/* area lies entirely outside the clipping rectangle */
	if ((region1 | region2) && (region1 & region2))
		return false;

	if (box->x0 < clip->x0)
		box->x0 = clip->x0;
	if (box->x0 > clip->x1)
		box->x0 = clip->x1;

	if (box->x1 < clip->x0)
		box->x1 = clip->x0;
	if (box->x1 > clip->x1)
		box->x1 = clip->x1;

	if (box->y0 < clip->y0)
		box->y0 = clip->y0;
	if (box->y0 > clip->y1)
		box->y0 = clip->y1;

	if (box->y1 < clip->y0)
		box->y1 = clip->y0;
	if (box->y1 > clip->y1)
		box->y1 = clip->y1;

	return true;
}

/* exported function documented in fbtk.h */
bool
fbtk_clip_to_widget(fbtk_widget_t *widget, bbox_t * restrict box)
{
	bbox_t wbox;
	wbox.x0 = 0;
	wbox.y0 = 0;
	wbox.x1 = widget->width;
	wbox.y1 = widget->height;
	return fbtk_clip_rect(&wbox, box);
}



/* internally exported function documented in widget.h */
int
fbtk_set_ptr(fbtk_widget_t *widget, fbtk_callback_info *cbi)
{
	fbtk_widget_t *root = fbtk_get_root_widget(widget);
	struct fbtk_bitmap *bm = cbi->context;

	nsfb_cursor_set(root->u.root.fb,
			(nsfb_colour_t *)bm->pixdata,
			bm->width,
			bm->height,
			bm->width,
			bm->hot_x,
			bm->hot_y);

	return 0;
}


/* internally exported function documented in widget.h */
fbtk_widget_t *
fbtk_get_root_widget(fbtk_widget_t *widget)
{
	while (widget->parent != NULL)
		widget = widget->parent;

	/* check root widget was found */
	if (widget->type != FB_WIDGET_TYPE_ROOT) {
		NSLOG(netsurf, INFO,
		      "Widget with null parent that is not the root widget!");
		return NULL;
	}

	return widget;
}


/* exported function documented in fbtk.h */
int
fbtk_get_absx(fbtk_widget_t *widget)
{
	int x = widget->x;

	while (widget->parent != NULL) {
		widget = widget->parent;
		x += widget->x;
	}

	return x;
}


/* exported function documented in fbtk.h */
int
fbtk_get_absy(fbtk_widget_t *widget)
{
	int y = widget->y;

	while (widget->parent != NULL) {
		widget = widget->parent;
		y += widget->y;
	}

	return y;
}


/* exported function documented in fbtk.h */
int
fbtk_get_height(fbtk_widget_t *widget)
{
	return widget->height;
}

/* exported function documented in fbtk.h */
int
fbtk_get_width(fbtk_widget_t *widget)
{
	return widget->width;
}

/* exported function documented in fbtk.h */
bool
fbtk_get_bbox(fbtk_widget_t *widget, nsfb_bbox_t *bbox)
{
	bbox->x0 = widget->x;
	bbox->y0 = widget->y;
	bbox->x1 = widget->x + widget->width;
	bbox->y1 = widget->y + widget->height;

	widget = widget->parent;
	while (widget != NULL) {
		bbox->x0 += widget->x;
		bbox->y0 += widget->y;
		bbox->x1 += widget->x;
		bbox->y1 += widget->y;
		widget = widget->parent;
	}

	return true;
}

bool
fbtk_get_caret(fbtk_widget_t *widget, int *x, int *y, int *height)
{
	fbtk_widget_t *root = fbtk_get_root_widget(widget);

	if (root->u.root.caret.owner == widget) {
		*x = root->u.root.caret.x;
		*y = root->u.root.caret.y;
		*height = root->u.root.caret.height;

		return true;

	} else {
		*x = 0;
		*y = 0;
		*height = 0;

		return false;
	}
}

/* exported function documented in fbtk.h */
fbtk_widget_t *
fbtk_get_widget_at(fbtk_widget_t *nwid, int x, int y)
{
	fbtk_widget_t *widget = NULL; /* found widget */

	/* require the root widget to start */
	nwid = fbtk_get_root_widget(nwid);

	while (nwid != NULL) {
		if ((nwid->mapped) &&
		    (x >= nwid->x) &&
		    (y >= nwid->y) &&
		    (x < (nwid->x + nwid->width)) &&
		    (y < (nwid->y + nwid->height))) {
			widget = nwid;
			x -= nwid->x;
			y -= nwid->y;
			nwid = nwid->first_child;
		} else {
			nwid = nwid->next;
		}
	}

	return widget;
}




/* internally exported function documented in widget.h */
fbtk_widget_t *
fbtk_widget_new(fbtk_widget_t *parent,
		enum fbtk_widgettype_e type,
		int x,
		int y,
		int width,
		int height)
{
	fbtk_widget_t *neww; /* new widget */

	if (parent == NULL)
		return NULL;

	neww = calloc(1, sizeof(fbtk_widget_t));
	if (neww == NULL)
		return NULL;

	NSLOG(fbtk, DEBUG, "creating %p %d,%d %d,%d", neww, x, y, width, height);

	/* make new window fit inside parent */
	if (width == 0) {
		width = parent->width - x;
	} else if (width < 0) {
		width = parent->width + width - x;
	}
	if ((width + x) > parent->width) {
		width = parent->width - x;
	}

	if (height == 0) {
		height = parent->height - y;
	} else if (height < 0) {
		height = parent->height + height - y;
	}
	if ((height + y) > parent->height) {
		height = parent->height - y;
	}

	NSLOG(fbtk, DEBUG, "using %p %d,%d %d,%d", neww, x, y, width, height);

	/* set values */
	neww->type = type;
	neww->x = x;
	neww->y = y;
	neww->width = width;
	neww->height = height;

	/* insert into widget heiarchy */

	neww->parent = parent;

	if (parent->first_child == NULL) {
		/* no child widgets yet */
		parent->last_child = neww;
	} else {
		/* add new widget to front of sibling chain */
		neww->next = parent->first_child;
		neww->next->prev = neww;
	}
	parent->first_child = neww;

	return neww;
}

/* exported function documented in fbtk.h */
bool
fbtk_get_redraw_pending(fbtk_widget_t *widget)
{
	fbtk_widget_t *root;

	/* ensure we have the root widget */
	root = fbtk_get_root_widget(widget);

	return root->redraw.needed | root->redraw.child;
}

/** Perform a depth-first tree-walk, calling the redraw callback of the widgets in turn.
 *
 * This function makes no decisions of its own and simply walks the
 * widget tree depth first calling widgets redraw callbacks if flagged
 * to do so.
 * The tree search is optimised with a flag to indicate wether the
 * children of a node should be considered.
 */
static int
do_redraw(nsfb_t *nsfb, fbtk_widget_t *widget)
{
	nsfb_bbox_t plot_ctx;
	fbtk_widget_t *cwidget; /* child widget */

	/* check if the widget requires redrawing */
	if (widget->redraw.needed == true) {
		plot_ctx.x0 = fbtk_get_absx(widget) + widget->redraw.x;
		plot_ctx.y0 = fbtk_get_absy(widget) + widget->redraw.y;
		plot_ctx.x1 = plot_ctx.x0 + widget->redraw.width;
		plot_ctx.y1 = plot_ctx.y0 + widget->redraw.height;

		NSLOG(fbtk, DEBUG,
		      "clipping %p %d,%d %d,%d",
		      widget,
		      plot_ctx.x0, plot_ctx.y0,
		      plot_ctx.x1, plot_ctx.y1);

		if (nsfb_plot_set_clip(nsfb, &plot_ctx) == true) {
			fbtk_post_callback(widget, FBTK_CBT_REDRAW);
		}
		widget->redraw.needed = false;
	}

	/* walk the widgets children if child flag is set */
	if (widget->redraw.child) {
		cwidget = widget->last_child;
		while (cwidget != NULL) {
			do_redraw(nsfb, cwidget);
			cwidget = cwidget->prev;
		}
		widget->redraw.child = false;
	}

	return 1;
}

/* exported function documented in fbtk.h */
int
fbtk_redraw(fbtk_widget_t *widget)
{
	fbtk_widget_t *root;

	/* ensure we have the root widget */
	root = fbtk_get_root_widget(widget);

	return do_redraw(root->u.root.fb, root);
}

/* exported function documented in fbtk.h */
fbtk_callback
fbtk_get_handler(fbtk_widget_t *widget, fbtk_callback_type cbt)
{
	if ((cbt <= FBTK_CBT_START) || (cbt >= FBTK_CBT_END)) {
		/* type out of range, no way to report error so return NULL */
		return NULL;
	}

	return widget->callback[cbt];
}

/* exported function documented in fbtk.h */
fbtk_callback
fbtk_set_handler(fbtk_widget_t *widget,
		 fbtk_callback_type cbt,
		 fbtk_callback cb,
		 void *context)
{
	fbtk_callback prevcb;

	if ((cbt <= FBTK_CBT_START) || (cbt >= FBTK_CBT_END)) {
		/* type out of range, no way to report error so return NULL */
		return NULL;
	}

	prevcb = widget->callback[cbt];

	widget->callback[cbt] = cb;
	widget->callback_context[cbt] = context;

	return prevcb;
}

/* exported function docuemnted in fbtk.h */
int
fbtk_post_callback(fbtk_widget_t *widget, fbtk_callback_type cbt, ...)
{
	fbtk_callback_info cbi;
	int ret = 0;
	va_list ap;

	if (widget == NULL)
		return -1;
	/* if the widget is not mapped do not attempt to post any
	 * events to it
	 */
	if (widget->mapped == false)
		return ret;

	if (widget->callback[cbt] != NULL) {
		cbi.type = cbt;
		cbi.context = widget->callback_context[cbt];

		va_start(ap, cbt);

		switch (cbt) {
		case FBTK_CBT_SCROLLX:
			cbi.x = va_arg(ap,int);
			break;

		case FBTK_CBT_SCROLLY:
			cbi.y = va_arg(ap,int);
			break;

		case FBTK_CBT_CLICK:
			cbi.event = va_arg(ap, void *);
			cbi.x = va_arg(ap, int);
			cbi.y = va_arg(ap, int);
			break;

		case FBTK_CBT_INPUT:
			cbi.event = va_arg(ap, void *);
			break;

		case FBTK_CBT_POINTERMOVE:
			cbi.x = va_arg(ap, int);
			cbi.y = va_arg(ap, int);
			break;

		case FBTK_CBT_REDRAW:
			break;

		case FBTK_CBT_USER:
			break;

		case FBTK_CBT_STRIP_FOCUS:
			break;

		default:
			break;
		}
		va_end(ap);

		ret = (widget->callback[cbt])(widget, &cbi);
	}

	return ret;
}

/* exported function docuemnted in fbtk.h */
void
fbtk_set_focus(fbtk_widget_t *widget)
{
	fbtk_widget_t *root;

	/* ensure we have the root widget */
	root = fbtk_get_root_widget(widget);

	if (root->u.root.input != NULL &&
			root->u.root.input != widget) {
		/* inform previous holder of focus that it's being stripped
		 * of focus */
		fbtk_post_callback(root->u.root.input, FBTK_CBT_STRIP_FOCUS);
	}

	root->u.root.input = widget;
}



/* exported function docuemnted in fbtk.h */
nsfb_t *
fbtk_get_nsfb(fbtk_widget_t *widget)
{
	fbtk_widget_t *root;

	/* ensure we have the root widget */
	root = fbtk_get_root_widget(widget);

	return root->u.root.fb;
}

/* exported function docuemnted in fbtk.h */
fbtk_widget_t *
fbtk_init(nsfb_t *fb)
{
	fbtk_widget_t *root;

	/* create and configure root widget */
	root = calloc(1, sizeof(fbtk_widget_t));
	if (root == NULL)
		return NULL;

	root->type = FB_WIDGET_TYPE_ROOT;
	root->u.root.fb = fb;
	root->u.root.caret.owner = NULL;

	nsfb_get_geometry(fb, &root->width, &root->height, NULL);

	root->mapped = true;

	return root;
}

/*
 * Local Variables:
 * c-basic-offset:8
 * End:
 */







netsurf-vince/pdf/frontends/framebuffer/fbtk/fill.c

/*
 * Copyright 2010 Vincent Sanders <vince@simtec.co.uk>
 *
 * Framebuffer windowing toolkit filled area widget
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdbool.h>
#include <stdlib.h>

#include <libnsfb.h>
#include <libnsfb_plot.h>

#include "netsurf/browser_window.h"

#include "framebuffer/gui.h"
#include "framebuffer/fbtk.h"

#include "widget.h"

static int
fb_redraw_fill(fbtk_widget_t *widget, fbtk_callback_info *cbi)
{
	nsfb_bbox_t bbox;
	nsfb_t *nsfb;

	nsfb = fbtk_get_nsfb(widget);

	fbtk_get_bbox(widget, &bbox);

	nsfb_claim(nsfb, &bbox);

	/* clear background */
	if ((widget->bg & 0xFF000000) != 0) {
		/* transparent polygon filling isnt working so fake it */
		nsfb_plot_rectangle_fill(nsfb, &bbox, widget->bg);
	}

	nsfb_update(nsfb, &bbox);

	return 0;
}

/* exported function documented in fbtk.h */
fbtk_widget_t *
fbtk_create_fill(fbtk_widget_t *parent,
		 int x,
		 int y,
		 int width,
		 int height,
		 colour c)
{
	fbtk_widget_t *neww;

	neww = fbtk_widget_new(parent, FB_WIDGET_TYPE_FILL, x, y, width, height);
	neww->bg = c;
	neww->mapped = true;

	fbtk_set_handler(neww, FBTK_CBT_REDRAW, fb_redraw_fill, NULL);

	return neww;
}

/*
 * Local Variables:
 * c-basic-offset:8
 * End:
 */







netsurf-vince/pdf/frontends/framebuffer/fbtk/osk.c

/*
 * Copyright 2010 Vincent Sanders <vince@simtec.co.uk>
 *
 * Framebuffer windowing toolkit on screen keyboard.
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdbool.h>
#include <limits.h>

#include <libnsfb.h>
#include <libnsfb_plot.h>
#include <libnsfb_event.h>
#include <libnsfb_cursor.h>

#include "utils/log.h"
#include "netsurf/browser_window.h"

#include "framebuffer/gui.h"
#include "framebuffer/fbtk.h"
#include "framebuffer/image_data.h"

#include "widget.h"

struct kbd_button_s {
	int x;
	int y;
	int w;
	int h;
	const char *t;
	enum nsfb_key_code_e keycode;
};

#define KEYCOUNT 58

static struct kbd_button_s kbdbase[KEYCOUNT] = {
	{   0,   0,  20,  15, "`", NSFB_KEY_BACKQUOTE},
	{  20,   0,  20,  15, "1", NSFB_KEY_1},
	{  40,   0,  20,  15, "2", NSFB_KEY_2},
	{  60,   0,  20,  15, "3", NSFB_KEY_3},
	{  80,   0,  20,  15, "4", NSFB_KEY_4},
	{ 100,   0,  20,  15, "5", NSFB_KEY_5},
	{ 120,   0,  20,  15, "6", NSFB_KEY_6},
	{ 140,   0,  20,  15, "7", NSFB_KEY_7},
	{ 160,   0,  20,  15, "8", NSFB_KEY_8},
	{ 180,   0,  20,  15, "9", NSFB_KEY_9},
	{ 200,   0,  20,  15, "0", NSFB_KEY_0},
	{ 220,   0,  20,  15, "-", NSFB_KEY_MINUS},
	{ 240,   0,  20,  15, "=", NSFB_KEY_EQUALS},
	{ 260,   0,  40,  15, "\xe2\x8c\xab", NSFB_KEY_BACKSPACE},
	{   0,  15,  30,  15, "\xe2\x86\xb9", NSFB_KEY_TAB},
	{  30,  15,  20,  15, "q", NSFB_KEY_q},
	{  50,  15,  20,  15, "w", NSFB_KEY_w},
	{  70,  15,  20,  15, "e", NSFB_KEY_e},
	{  90,  15,  20,  15, "r", NSFB_KEY_r},
	{ 110,  15,  20,  15, "t", NSFB_KEY_t},
	{ 130,  15,  20,  15, "y", NSFB_KEY_y},
	{ 150,  15,  20,  15, "u", NSFB_KEY_u},
	{ 170,  15,  20,  15, "i", NSFB_KEY_i},
	{ 190,  15,  20,  15, "o", NSFB_KEY_o},
	{ 210,  15,  20,  15, "p", NSFB_KEY_p},
	{ 230,  15,  20,  15, "[", NSFB_KEY_LEFTBRACKET},
	{ 250,  15,  20,  15, "]", NSFB_KEY_RIGHTBRACKET},
	{ 275,  15,  25,  30, "\xe2\x8f\x8e", NSFB_KEY_RETURN},
	{  35,  30,  20,  15, "a", NSFB_KEY_a},
	{  55,  30,  20,  15, "s", NSFB_KEY_s},
	{  75,  30,  20,  15, "d", NSFB_KEY_d},
	{  95,  30,  20,  15, "f", NSFB_KEY_f},
	{ 115,  30,  20,  15, "g", NSFB_KEY_g},
	{ 135,  30,  20,  15, "h", NSFB_KEY_h},
	{ 155,  30,  20,  15, "j", NSFB_KEY_j},
	{ 175,  30,  20,  15, "k", NSFB_KEY_k},
	{ 195,  30,  20,  15, "l", NSFB_KEY_l},
	{ 215,  30,  20,  15, ";", NSFB_KEY_SEMICOLON},
	{ 235,  30,  20,  15, "'", NSFB_KEY_l},
	{ 255,  30,  20,  15, "#", NSFB_KEY_HASH},
	{   0,  45,  25,  15, "\xe2\x87\xa7", NSFB_KEY_LSHIFT},
	{  25,  45,  20,  15, "\\", NSFB_KEY_SLASH},
	{  45,  45,  20,  15, "z", NSFB_KEY_z},
	{  65,  45,  20,  15, "x", NSFB_KEY_x},
	{  85,  45,  20,  15, "c", NSFB_KEY_c},
	{ 105,  45,  20,  15, "v", NSFB_KEY_v},
	{ 125,  45,  20,  15, "b", NSFB_KEY_b},
	{ 145,  45,  20,  15, "n", NSFB_KEY_n},
	{ 165,  45,  20,  15, "m", NSFB_KEY_m},
	{ 185,  45,  20,  15, ",", NSFB_KEY_COMMA},
	{ 205,  45,  20,  15, ".", NSFB_KEY_PERIOD},
	{ 225,  45,  20,  15, "/", NSFB_KEY_BACKSLASH},
	{ 245,  45,  55,  15, "\xe2\x87\xa7", NSFB_KEY_RSHIFT},
	{  40,  67, 185,  15, "", NSFB_KEY_SPACE},
	{ 250,  60,  20,  15, "\xe2\x96\xb2", NSFB_KEY_UP},
	{ 230,  67,  20,  15, "\xe2\x97\x80", NSFB_KEY_LEFT},
	{ 270,  67,  20,  15, "\xe2\x96\xb6", NSFB_KEY_RIGHT},
	{ 250,  75,  20,  15, "\xe2\x96\xbc", NSFB_KEY_DOWN},
};

static fbtk_widget_t *osk;

static int
osk_close(fbtk_widget_t *widget, fbtk_callback_info *cbi)
{
	if (cbi->event->type != NSFB_EVENT_KEY_UP)
		return 0;

	fbtk_set_mapping(osk, false);

	return 0;
}

static int
osk_click(fbtk_widget_t *widget, fbtk_callback_info *cbi)
{
	nsfb_event_t event;
	struct kbd_button_s *kbd_button = cbi->context;

	event.type = cbi->event->type;
	event.value.keycode = kbd_button->keycode;
	fbtk_input(widget, &event);

	return 0;
}

/* exported function documented in fbtk.h */
void 
fbtk_enable_oskb(fbtk_widget_t *fbtk)
{
	fbtk_widget_t *widget;
	int kloop;
	int maxx = 0;
	int maxy = 0;
	int ww;
	int wh;
	fbtk_widget_t *root = fbtk_get_root_widget(fbtk);
	int furniture_width = 18;

	for (kloop=0; kloop < KEYCOUNT; kloop++) {
		if ((kbdbase[kloop].x + kbdbase[kloop].w) > maxx)
			maxx=kbdbase[kloop].x + kbdbase[kloop].w;
		if ((kbdbase[kloop].y + kbdbase[kloop].h) > maxy)
			maxy=kbdbase[kloop].y + kbdbase[kloop].h;
	}

	ww = fbtk_get_width(root);

	/* scale window height apropriately */
	wh = (maxy * ww) / maxx;

	osk = fbtk_create_window(root, 0, fbtk_get_height(root) - wh, 0, wh, 0xff202020);

	for (kloop=0; kloop < KEYCOUNT; kloop++) {
		widget = fbtk_create_text_button(osk,
						 (kbdbase[kloop].x * ww) / maxx,
						 (kbdbase[kloop].y * ww) / maxx,
						 (kbdbase[kloop].w * ww) / maxx,
						 (kbdbase[kloop].h *ww) / maxx,
						 FB_FRAME_COLOUR,
						 FB_COLOUR_BLACK,
						 osk_click,
						 &kbdbase[kloop]);
		fbtk_set_text(widget, kbdbase[kloop].t);
	}

	widget = fbtk_create_button(osk,
			fbtk_get_width(osk) - furniture_width,
			fbtk_get_height(osk) - furniture_width,
			furniture_width,
			furniture_width,
			FB_FRAME_COLOUR,
			&osk_image,
			osk_close,
			NULL);
}

/* exported function documented in fbtk.h */
void 
map_osk(void)
{
	fbtk_set_zorder(osk, INT_MIN);
	fbtk_set_mapping(osk, true);
}

/*
 * Local Variables:
 * c-basic-offset:8
 * End:
 */







netsurf-vince/pdf/frontends/framebuffer/fbtk/scroll.c

/*
 * Copyright 2010 Vincent Sanders <vince@simtec.co.uk>
 *
 * Framebuffer windowing toolkit scrollbar widgets
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <assert.h>

#include <stdbool.h>

#include <libnsfb.h>
#include <libnsfb_plot.h>
#include <libnsfb_event.h>
#include <libnsfb_cursor.h>

#include "utils/log.h"
#include "netsurf/browser_window.h"

#include "framebuffer/gui.h"
#include "framebuffer/fbtk.h"
#include "framebuffer/image_data.h"

#include "widget.h"

/* Vertical scroll widget */

static int
vscroll_redraw(fbtk_widget_t *widget, fbtk_callback_info *cbi)
{
	int vscroll;
	int vpos;

	nsfb_bbox_t bbox;
	nsfb_bbox_t rect;
	fbtk_widget_t *root = fbtk_get_root_widget(widget);

	fbtk_get_bbox(widget, &bbox);

	nsfb_claim(root->u.root.fb, &bbox);

	rect = bbox;

	/* background */
	nsfb_plot_rectangle_fill(root->u.root.fb, &rect, widget->bg);

	/* scroll well */
	rect.x0 = bbox.x0 + 2;
	rect.y0 = bbox.y0 + 1;
	rect.x1 = bbox.x1 - 3;
	rect.y1 = bbox.y1 - 2;

	nsfb_plot_rectangle_fill(root->u.root.fb, &rect, widget->fg);
	nsfb_plot_rectangle(root->u.root.fb, &rect, 1, 0xFF999999, false, false);

	/* scroll bar */
	if ((widget->u.scroll.maximum - widget->u.scroll.minimum) > 0) {
		vscroll = ((widget->height - 4) * widget->u.scroll.thumb) /
			(widget->u.scroll.maximum - widget->u.scroll.minimum) ;
		vpos = ((widget->height - 4) * widget->u.scroll.position) /
			(widget->u.scroll.maximum - widget->u.scroll.minimum) ;
	} else {
		vscroll = (widget->height - 4);
		vpos = 0;
	}

	rect.x0 = bbox.x0 + 5;
	rect.y0 = bbox.y0 + 3 + vpos;
	rect.x1 = bbox.x0 + widget->width - 5;
	rect.y1 = bbox.y0 + vscroll + vpos;

	nsfb_plot_rectangle_fill(root->u.root.fb, &rect, widget->bg);

	nsfb_update(root->u.root.fb, &bbox);

	return 0;
}

static int
vscroll_drag(fbtk_widget_t *widget, fbtk_callback_info *cbi)
{
	int newpos;
	fbtk_widget_t *scrollw = cbi->context;

	newpos = ((widget->u.scroll.drag_position +
			(cbi->y - widget->u.scroll.drag)) *
			(widget->u.scroll.maximum - widget->u.scroll.minimum)) /
			(widget->height - 4);

	if (newpos < scrollw->u.scroll.minimum)
		newpos = scrollw->u.scroll.minimum;

	if (newpos > (scrollw->u.scroll.maximum - scrollw->u.scroll.thumb ))
		newpos = (scrollw->u.scroll.maximum - scrollw->u.scroll.thumb);

	if (newpos == scrollw->u.scroll.position)
		return 0;

	return fbtk_post_callback(widget, FBTK_CBT_SCROLLY, newpos);
}

static int
vscrollu_click(fbtk_widget_t *widget, fbtk_callback_info *cbi)
{
	int newpos;
	fbtk_widget_t *scrollw = cbi->context;

	if (cbi->event->type != NSFB_EVENT_KEY_DOWN)
		return 0;

	newpos = scrollw->u.scroll.position - scrollw->u.scroll.page;
	if (newpos < scrollw->u.scroll.minimum)
		newpos = scrollw->u.scroll.minimum;

	if (newpos ==  scrollw->u.scroll.position)
		return 0;

	return fbtk_post_callback(scrollw, FBTK_CBT_SCROLLY, newpos);
}

static int
vscrolld_click(fbtk_widget_t *widget, fbtk_callback_info *cbi)
{
	int newpos;
	fbtk_widget_t *scrollw = cbi->context;

	if (cbi->event->type != NSFB_EVENT_KEY_DOWN)
		return 0;

	newpos = scrollw->u.scroll.position + scrollw->u.scroll.page;
	if (newpos > (scrollw->u.scroll.maximum - scrollw->u.scroll.thumb ))
		newpos = (scrollw->u.scroll.maximum - scrollw->u.scroll.thumb);

	if (newpos == scrollw->u.scroll.position)
		return 0;

	return fbtk_post_callback(scrollw, FBTK_CBT_SCROLLY, newpos);
}

static int
vscrollarea_click(fbtk_widget_t *widget, fbtk_callback_info *cbi)
{
	int vscroll;
	int vpos;
	int newpos;
	int ret = 0;

	if (cbi->event->type != NSFB_EVENT_KEY_DOWN) {
		/* end all drags, just in case */
		if (fbtk_set_handler(widget, FBTK_CBT_POINTERMOVE, NULL, NULL) != NULL)
			fbtk_tgrab_pointer(widget);
		return 0;
	}

	switch (cbi->event->value.keycode) {

	case NSFB_KEY_MOUSE_4:
		/* scroll up */
		newpos = widget->u.scroll.position - widget->u.scroll.page;
		if (newpos < widget->u.scroll.minimum)
			newpos = widget->u.scroll.minimum;
		ret = fbtk_post_callback(cbi->context, FBTK_CBT_SCROLLY, newpos);
		break;

	case NSFB_KEY_MOUSE_5:
		/* scroll down */
		newpos = widget->u.scroll.position + widget->u.scroll.page;
		if (newpos > widget->u.scroll.maximum)
			newpos = widget->u.scroll.maximum;
		ret = fbtk_post_callback(cbi->context, FBTK_CBT_SCROLLY, newpos);
		break;

	default:

		if ((widget->u.scroll.maximum - widget->u.scroll.minimum) > 0) {
			vscroll = ((widget->height - 4) * widget->u.scroll.thumb) /
				(widget->u.scroll.maximum - widget->u.scroll.minimum) ;
			vpos = ((widget->height - 4) * widget->u.scroll.position) /
				(widget->u.scroll.maximum - widget->u.scroll.minimum) ;
		} else {
			vscroll = (widget->height - 4);
			vpos = 0;
		}

		if (cbi->y < vpos) {
			/* above bar */
			newpos = widget->u.scroll.position - widget->u.scroll.thumb;
			if (newpos < widget->u.scroll.minimum)
				newpos = widget->u.scroll.minimum;
			ret = fbtk_post_callback(cbi->context, FBTK_CBT_SCROLLY, newpos);
		} else if (cbi->y > (vpos + vscroll)) {
			/* below bar */
			newpos = widget->u.scroll.position + widget->u.scroll.thumb;
			if (newpos > widget->u.scroll.maximum)
				newpos = widget->u.scroll.maximum;
			ret = fbtk_post_callback(cbi->context, FBTK_CBT_SCROLLY, newpos);
		} else {
			/* on bar - start drag */
			widget->u.scroll.drag = cbi->y;
			widget->u.scroll.drag_position = vpos;
			fbtk_set_handler(widget, FBTK_CBT_POINTERMOVE, vscroll_drag, widget);
			fbtk_tgrab_pointer(widget);
		}
	}
	return ret;
}


/* exported function documented in fbtk.h */
fbtk_widget_t *
fbtk_create_vscroll(fbtk_widget_t *parent,
		    int x,
		    int y,
		    int width,
		    int height,
		    colour fg,
		    colour bg,
		    fbtk_callback callback,
		    void *context)
{
	fbtk_widget_t *neww;

	neww = fbtk_widget_new(parent,
			       FB_WIDGET_TYPE_VSCROLL,
			       x,
			       y + scrollu.height,
			       width,
			       height  - scrollu.height - scrolld.height);

	neww->fg = fg;
	neww->bg = bg;
	neww->mapped = true;

	fbtk_set_handler(neww, FBTK_CBT_REDRAW, vscroll_redraw, NULL);

	fbtk_set_handler(neww, FBTK_CBT_CLICK, vscrollarea_click, neww);

	fbtk_set_handler(neww, FBTK_CBT_SCROLLY, callback, context);

	neww->u.scroll.btnul = fbtk_create_button(parent,
						  x,
						  y,
						  width,
						  scrollu.height,
						  fg,
						  &scrollu,
						  vscrollu_click,
						  neww);

	neww->u.scroll.btndr = fbtk_create_button(parent,
						  x,
						  y + height - scrolld.height,
						  width,
						  scrolld.height,
						  fg,
						  &scrolld,
						  vscrolld_click,
						  neww);


	return neww;
}


/* exported function documented in fbtk.h */
void
fbtk_reposition_vscroll(fbtk_widget_t *vscroll,
		    int x,
		    int y,
		    int width,
		    int height)
{
	assert(vscroll->type == FB_WIDGET_TYPE_VSCROLL);

	fbtk_set_pos_and_size(vscroll, x, y + scrollu.height,
			width, height  - scrollu.height - scrolld.height);
	fbtk_set_pos_and_size(vscroll->u.scroll.btnul,
			x, y, width, scrollu.height);
	fbtk_set_pos_and_size(vscroll->u.scroll.btndr,
			x, y + height - scrolld.height,
			width, scrolld.height);
}

/* Horizontal scroll widget */

static int
hscroll_redraw(fbtk_widget_t *widget, fbtk_callback_info *cbi)
{
	int hscroll;
	int hpos;
	nsfb_bbox_t bbox;
	nsfb_bbox_t rect;
	fbtk_widget_t *root = fbtk_get_root_widget(widget);

	fbtk_get_bbox(widget, &bbox);

	nsfb_claim(root->u.root.fb, &bbox);

	rect = bbox;

	/* background */
	nsfb_plot_rectangle_fill(root->u.root.fb, &rect, widget->bg);

	/* scroll well */
	rect.x0 = bbox.x0 + 1;
	rect.y0 = bbox.y0 + 2;
	rect.x1 = bbox.x1 - 2;
	rect.y1 = bbox.y1 - 3;
	nsfb_plot_rectangle_fill(root->u.root.fb, &rect, widget->fg);

	/* scroll well outline */
	nsfb_plot_rectangle(root->u.root.fb, &rect, 1, 0xFF999999, false, false);

	if ((widget->u.scroll.maximum - widget->u.scroll.minimum) > 0) {
		hscroll = ((widget->width - 4) * widget->u.scroll.thumb) /
			(widget->u.scroll.maximum - widget->u.scroll.minimum) ;
		hpos = ((widget->width - 4) * widget->u.scroll.position) /
			(widget->u.scroll.maximum - widget->u.scroll.minimum) ;
	} else {
		hscroll = (widget->width - 4);
		hpos = 0;
	}

	NSLOG(netsurf, INFO, "hscroll %d", hscroll);

	rect.x0 = bbox.x0 + 3 + hpos;
	rect.y0 = bbox.y0 + 5;
	rect.x1 = bbox.x0 + hscroll + hpos;
	rect.y1 = bbox.y0 + widget->height - 5;

	nsfb_plot_rectangle_fill(root->u.root.fb, &rect, widget->bg);

	nsfb_update(root->u.root.fb, &bbox);

	return 0;
}

static int
hscrolll_click(fbtk_widget_t *widget, fbtk_callback_info *cbi)
{
	int newpos;
	fbtk_widget_t *scrollw = cbi->context;

	if (cbi->event->type != NSFB_EVENT_KEY_DOWN)
		return 0;

	newpos = scrollw->u.scroll.position - scrollw->u.scroll.page;
	if (newpos < scrollw->u.scroll.minimum)
		newpos = scrollw->u.scroll.minimum;

	if (newpos == scrollw->u.scroll.position) {
		NSLOG(netsurf, INFO, "horiz scroll was the same %d", newpos);
		return 0;
	}

	return fbtk_post_callback(scrollw, FBTK_CBT_SCROLLX, newpos);
}

static int
hscrollr_click(fbtk_widget_t *widget, fbtk_callback_info *cbi)
{
	int newpos;
	fbtk_widget_t *scrollw = cbi->context;

	if (cbi->event->type != NSFB_EVENT_KEY_DOWN)
		return 0;

	newpos = scrollw->u.scroll.position + scrollw->u.scroll.page;
	if (newpos > (scrollw->u.scroll.maximum - scrollw->u.scroll.thumb ))
		newpos = (scrollw->u.scroll.maximum - scrollw->u.scroll.thumb);

	if (newpos == scrollw->u.scroll.position)
		return 0;

	return fbtk_post_callback(scrollw, FBTK_CBT_SCROLLX, newpos);
}

static int
hscroll_drag(fbtk_widget_t *widget, fbtk_callback_info *cbi)
{
	int newpos;
	fbtk_widget_t *scrollw = cbi->context;

	newpos = ((widget->u.scroll.drag_position +
			(cbi->x - widget->u.scroll.drag)) *
			(widget->u.scroll.maximum - widget->u.scroll.minimum)) /
			(widget->width - 4);

	if (newpos < scrollw->u.scroll.minimum)
		newpos = scrollw->u.scroll.minimum;

	if (newpos > (scrollw->u.scroll.maximum - scrollw->u.scroll.thumb ))
		newpos = (scrollw->u.scroll.maximum - scrollw->u.scroll.thumb);

	if (newpos == scrollw->u.scroll.position)
		return 0;

	return fbtk_post_callback(widget, FBTK_CBT_SCROLLX, newpos);
}

static int
hscrollarea_click(fbtk_widget_t *widget, fbtk_callback_info *cbi)
{
	int hscroll;
	int hpos;
	int newpos;
	int ret = 0;

	if (cbi->event->type != NSFB_EVENT_KEY_DOWN) {
		/* end all drags, just in case */
		if (fbtk_set_handler(widget, FBTK_CBT_POINTERMOVE, NULL, NULL) != NULL)
			fbtk_tgrab_pointer(widget);
		return 0;
	}

	if ((widget->u.scroll.maximum - widget->u.scroll.minimum) > 0) {
		hscroll = ((widget->width - 4) * widget->u.scroll.thumb) /
			(widget->u.scroll.maximum - widget->u.scroll.minimum) ;
		hpos = ((widget->width - 4) * widget->u.scroll.position) /
			(widget->u.scroll.maximum - widget->u.scroll.minimum) ;
	} else {
		hscroll = (widget->width - 4);
		hpos = 0;
	}

	if (cbi->x < hpos) {
		/* left of  bar */
		newpos = widget->u.scroll.position - widget->u.scroll.page;
		if (newpos < widget->u.scroll.minimum)
			newpos = widget->u.scroll.minimum;
		ret = fbtk_post_callback(cbi->context, FBTK_CBT_SCROLLX, newpos);
	} else if (cbi->x > (hpos + hscroll)) {
		/* right of bar */
		newpos = widget->u.scroll.position + widget->u.scroll.page;
		if (newpos > widget->u.scroll.maximum)
			newpos = widget->u.scroll.maximum;
		ret = fbtk_post_callback(cbi->context, FBTK_CBT_SCROLLX, newpos);
	} else {
		/* on bar - start drag */
		widget->u.scroll.drag = cbi->x;
		widget->u.scroll.drag_position = hpos;
		fbtk_set_handler(widget, FBTK_CBT_POINTERMOVE, hscroll_drag, widget);
		fbtk_tgrab_pointer(widget);
	}
	return ret;
}

/* exported function documented in fbtk.h */
fbtk_widget_t *
fbtk_create_hscroll(fbtk_widget_t *parent,
		    int x,
		    int y,
		    int width,
		    int height,
		    colour fg,
		    colour bg,
		    fbtk_callback callback,
		    void *context)
{
	fbtk_widget_t *neww;

	neww = fbtk_widget_new(parent,
			       FB_WIDGET_TYPE_HSCROLL,
			       x + scrolll.width,
			       y,
			       width - scrolll.width - scrollr.width,
			       height);

	neww->fg = fg;
	neww->bg = bg;
	neww->mapped = true;

	fbtk_set_handler(neww, FBTK_CBT_REDRAW, hscroll_redraw, NULL);
	fbtk_set_handler(neww, FBTK_CBT_CLICK, hscrollarea_click, neww);
	fbtk_set_handler(neww, FBTK_CBT_SCROLLX, callback, context);

	neww->u.scroll.btnul = fbtk_create_button(parent,
						  x,
						  y,
						  scrolll.width,
						  height,
						  fg,
						  &scrolll,
						  hscrolll_click,
						  neww);

	neww->u.scroll.btndr = fbtk_create_button(parent,
						  x + width - scrollr.width,
						  y,
						  scrollr.width,
						  height,
						  fg,
						  &scrollr,
						  hscrollr_click,
						  neww);

	return neww;
}

/* exported function documented in fbtk.h */
void
fbtk_reposition_hscroll(fbtk_widget_t *scrollh,
		    int x,
		    int y,
		    int width,
		    int height)
{
	assert(scrollh->type == FB_WIDGET_TYPE_HSCROLL);

	fbtk_set_pos_and_size(scrollh, x + scrolll.width, y,
			width - scrolll.width - scrollr.width, height);
	fbtk_set_pos_and_size(scrollh->u.scroll.btnul,
			x, y, scrolll.width, height);
	fbtk_set_pos_and_size(scrollh->u.scroll.btndr,
			x + width - scrollr.width, y,
			scrollr.width, height);
}


/* exported function documented in fbtk.h */
bool
fbtk_set_scroll_parameters(fbtk_widget_t *widget,
			   int min,
			   int max,
			   int thumb,
			   int page)
{
	if (widget == NULL)
		return false;

	if ((widget->type != FB_WIDGET_TYPE_HSCROLL) &&
	    (widget->type != FB_WIDGET_TYPE_VSCROLL))
		return false;

	widget->u.scroll.minimum = min;
	widget->u.scroll.maximum = max;
	widget->u.scroll.thumb = thumb;
	widget->u.scroll.page = page;

	if (widget->u.scroll.position > max)
		widget->u.scroll.position = max;
	if (widget->u.scroll.position < min)
		widget->u.scroll.position = min;

	fbtk_request_redraw(widget);

	return true;
}

/* exported function documented in fbtk.h */
bool
fbtk_set_scroll_position(fbtk_widget_t *widget, int position)
{
	if (widget == NULL)
		return false;

	if ((widget->type != FB_WIDGET_TYPE_HSCROLL) &&
	    (widget->type != FB_WIDGET_TYPE_VSCROLL))
		return false;

	if ((position < widget->u.scroll.minimum) ||
	    (position > widget->u.scroll.maximum))
		return false;

	widget->u.scroll.position = position;

	fbtk_request_redraw(widget);

	return true;
}

/*
 * Local Variables:
 * c-basic-offset:8
 * End:
 */







netsurf-vince/pdf/frontends/framebuffer/fbtk/text.c

/*
 * Copyright 2010 Vincent Sanders <vince@simtec.co.uk>
 *
 * Framebuffer windowing toolkit scrollbar widgets.
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdbool.h>
#include <stdlib.h>
#include <string.h>

#include <libnsfb.h>
#include <libnsfb_plot.h>
#include <libnsfb_plot_util.h>
#include <libnsfb_event.h>

#include "utils/log.h"
#include "netsurf/browser_window.h"
#include "netsurf/plotters.h"

#include "framebuffer/gui.h"
#include "framebuffer/fbtk.h"
#include "framebuffer/font.h"
#include "framebuffer/framebuffer.h"
#include "framebuffer/image_data.h"

#include "widget.h"

//#define TEXT_WIDGET_BORDER 3 /**< The pixel border round a text widget. */

/* Lighten a colour by taking seven eights of each channel's intensity
 * and adding a full eighth
 */
#define brighten_colour(c1)					\
	(((((7 * ((c1 >> 16) & 0xff)) >> 3) + 32) << 16) |	\
	 ((((7 * ((c1 >> 8) & 0xff)) >> 3) + 32) << 8) |	\
	 ((((7 * (c1 & 0xff)) >> 3) + 32) << 0))

/* Convert pixels to points, assuming a DPI of 90 */
#define px_to_pt(x) (((x) * 72) / FBTK_DPI)

/* Get a font style for a text input */
static inline void
fb_text_font_style(fbtk_widget_t *widget, int *font_height, int *padding,
		plot_font_style_t *font_style)
{
	if (widget->u.text.outline)
		*padding = 1;
	else
		*padding = 0;

#ifdef FB_USE_FREETYPE
	*padding += widget->height / 6;
	*font_height = widget->height - *padding - *padding;
#else
	*font_height = FB_FONT_HEIGHT;
	*padding = (widget->height - *padding - *font_height) / 2;
#endif

	font_style->family = PLOT_FONT_FAMILY_SANS_SERIF;
	font_style->size = px_to_pt(*font_height * PLOT_STYLE_SCALE);
	font_style->weight = 400;
	font_style->flags = FONTF_NONE;
	font_style->background = widget->bg;
	font_style->foreground = widget->fg;
}

/** Text redraw callback.
 *
 * Called when a text widget requires redrawing.
 *
 * @param widget The widget to be redrawn.
 * @param cbi The callback parameters.
 * @return The callback result.
 */
static int
fb_redraw_text(fbtk_widget_t *widget, fbtk_callback_info *cbi )
{
	nsfb_bbox_t bbox;
	nsfb_bbox_t rect;
	fbtk_widget_t *root;
	plot_font_style_t font_style;
	int caret_x, caret_y, caret_h;
	int fh;
	int padding;
	int scroll = 0;
	bool caret = false;
	struct redraw_context ctx = {
		.interactive = true,
		.background_images = true,
		.plot = &fb_plotters
	};

	fb_text_font_style(widget, &fh, &padding, &font_style);

	if (fbtk_get_caret(widget, &caret_x, &caret_y, &caret_h)) {
		caret = true;
	}

	root = fbtk_get_root_widget(widget);

	fbtk_get_bbox(widget, &bbox);

	rect = bbox;

	nsfb_claim(root->u.root.fb, &bbox);

	/* clear background */
	if ((widget->bg & 0xFF000000) != 0) {
		/* transparent polygon filling isnt working so fake it */
		nsfb_plot_rectangle_fill(root->u.root.fb, &bbox, widget->bg);
	}

	/* widget can have a single pixel outline border */
	if (widget->u.text.outline) {
		rect.x1--;
		rect.y1--;
		nsfb_plot_rectangle(root->u.root.fb, &rect, 1,
				0x00000000, false, false);
	}

	if (widget->u.text.text != NULL) {
		int x = bbox.x0 + padding;
		int y = bbox.y0 + ((fh * 3 + 2) / 4) + padding;

#ifdef FB_USE_FREETYPE
		/* Freetype renders text higher */
		y += 1;
#endif

		if (caret && widget->width - padding - padding < caret_x) {
			scroll = (widget->width - padding - padding) - caret_x;
			x +=  scroll;
		}

		/* Call the fb text plotting, baseline is 3/4 down the font */
		ctx.plot->text(&ctx,
			       &font_style,
			       x, y,
			       widget->u.text.text,
			       widget->u.text.len);
	}

	if (caret) {
		/* This widget has caret, so render it */
		nsfb_t *nsfb = fbtk_get_nsfb(widget);
		nsfb_bbox_t line;
		nsfb_plot_pen_t pen;

		line.x0 = bbox.x0 + caret_x + scroll;
		line.y0 = bbox.y0 + caret_y;
		line.x1 = bbox.x0 + caret_x + scroll;
		line.y1 = bbox.y0 + caret_y + caret_h;

		pen.stroke_type = NFSB_PLOT_OPTYPE_SOLID;
		pen.stroke_width = 1;
		pen.stroke_colour = 0xFF0000FF;

		nsfb_plot_line(nsfb, &line, &pen);
	}

	nsfb_update(root->u.root.fb, &bbox);

	return 0;
}

/** Text destroy callback.
 *
 * Called when a text widget is destroyed.
 *
 * @param widget The widget being destroyed.
 * @param cbi The callback parameters.
 * @return The callback result.
 */
static int fb_destroy_text(fbtk_widget_t *widget, fbtk_callback_info *cbi)
{
	if ((widget == NULL) || (widget->type != FB_WIDGET_TYPE_TEXT)) {
		return 0;
	}

	if (widget->u.text.text != NULL) {
		free(widget->u.text.text);
	}

	return 0;
}

/** Text button redraw callback.
 *
 * Called when a text widget requires redrawing.
 *
 * @param widget The widget to be redrawn.
 * @param cbi The callback parameters.
 * @return The callback result.
 */
static int
fb_redraw_text_button(fbtk_widget_t *widget, fbtk_callback_info *cbi )
{
	nsfb_bbox_t bbox;
	nsfb_bbox_t rect;
	nsfb_bbox_t line;
	nsfb_plot_pen_t pen;
	plot_font_style_t font_style;
	int fh;
	int border;
	fbtk_widget_t *root = fbtk_get_root_widget(widget);
	struct redraw_context ctx = {
		.interactive = true,
		.background_images = true,
		.plot = &fb_plotters
	};

	fb_text_font_style(widget, &fh, &border, &font_style);

	pen.stroke_type = NFSB_PLOT_OPTYPE_SOLID;
	pen.stroke_width = 1;
	pen.stroke_colour = brighten_colour(widget->bg);

	fbtk_get_bbox(widget, &bbox);

	rect = bbox;
	rect.x1--;
	rect.y1--;

	nsfb_claim(root->u.root.fb, &bbox);

	/* clear background */
	if ((widget->bg & 0xFF000000) != 0) {
		/* transparent polygon filling isnt working so fake it */
		nsfb_plot_rectangle_fill(root->u.root.fb, &rect, widget->bg);
	}

	if (widget->u.text.outline) {
		line.x0 = rect.x0;
		line.y0 = rect.y0;
		line.x1 = rect.x0;
		line.y1 = rect.y1;
		nsfb_plot_line(root->u.root.fb, &line, &pen);
		line.x0 = rect.x0;
		line.y0 = rect.y0;
		line.x1 = rect.x1;
		line.y1 = rect.y0;
		nsfb_plot_line(root->u.root.fb, &line, &pen);
		pen.stroke_colour = darken_colour(widget->bg);
		line.x0 = rect.x0;
		line.y0 = rect.y1;
		line.x1 = rect.x1;
		line.y1 = rect.y1;
		nsfb_plot_line(root->u.root.fb, &line, &pen);
		line.x0 = rect.x1;
		line.y0 = rect.y0;
		line.x1 = rect.x1;
		line.y1 = rect.y1;
		nsfb_plot_line(root->u.root.fb, &line, &pen);
	}

	if (widget->u.text.text != NULL) {
		/* Call the fb text plotting, baseline is 3/4 down the font */
		ctx.plot->text(&ctx,
			       &font_style,
			       bbox.x0 + border,
			       bbox.y0 + ((fh * 3) / 4) + border,
			       widget->u.text.text,
			       widget->u.text.len);
	}

	nsfb_update(root->u.root.fb, &bbox);

	return 0;
}

static void
fb_text_input_remove_caret_cb(fbtk_widget_t *widget)
{
	int c_x, c_y, c_h;

	if (fbtk_get_caret(widget, &c_x, &c_y, &c_h)) {
		fbtk_request_redraw(widget);
	}
}

/** Routine called when text events occour in writeable widget.
 *
 * @param widget The widget reciving input events.
 * @param cbi The callback parameters.
 * @return The callback result.
 */
static int
text_input(fbtk_widget_t *widget, fbtk_callback_info *cbi)
{
	int value;
	static fbtk_modifier_type modifier = FBTK_MOD_CLEAR;
	char *temp;
	plot_font_style_t font_style;
	int fh;
	int border;
	bool caret_moved = false;

	fb_text_font_style(widget, &fh, &border, &font_style);

	if (cbi->event == NULL) {
		/* gain focus */
		if (widget->u.text.text == NULL)
			widget->u.text.text = calloc(1,1);

		return 0;
	}

	value = cbi->event->value.keycode;

	if (cbi->event->type != NSFB_EVENT_KEY_DOWN) {
		switch (value) {
		case NSFB_KEY_RSHIFT:
			modifier &= ~FBTK_MOD_RSHIFT;
			break;

		case NSFB_KEY_LSHIFT:
			modifier &= ~FBTK_MOD_LSHIFT;
			break;

		case NSFB_KEY_RCTRL:
			modifier &= ~FBTK_MOD_RCTRL;
			break;

		case NSFB_KEY_LCTRL:
			modifier &= ~FBTK_MOD_LCTRL;
			break;

		default:
			break;
		}
		return 0;
	}

	switch (value) {
	case NSFB_KEY_BACKSPACE:
		if (widget->u.text.idx <= 0)
			break;
		memmove(widget->u.text.text + widget->u.text.idx - 1,
				widget->u.text.text + widget->u.text.idx,
				widget->u.text.len - widget->u.text.idx);
		widget->u.text.idx--;
		widget->u.text.len--;
		widget->u.text.text[widget->u.text.len] = 0;

		fb_font_width(&font_style, widget->u.text.text,
				widget->u.text.len, &widget->u.text.width);

		caret_moved = true;
		break;

	case NSFB_KEY_RETURN:
		widget->u.text.enter(widget->u.text.pw, widget->u.text.text);
		break;

	case NSFB_KEY_RIGHT:
		if (widget->u.text.idx < widget->u.text.len) {
			if (modifier == FBTK_MOD_CLEAR)
				widget->u.text.idx++;
			else
				widget->u.text.idx = widget->u.text.len;

			caret_moved = true;
		}
		break;

	case NSFB_KEY_LEFT:
		if (widget->u.text.idx > 0) {
			if (modifier == FBTK_MOD_CLEAR)
				widget->u.text.idx--;
			else
				widget->u.text.idx = 0;

			caret_moved = true;
		}
		break;

	case NSFB_KEY_HOME:
		if (widget->u.text.idx > 0) {
			widget->u.text.idx = 0;

			caret_moved = true;
		}
		break;

	case NSFB_KEY_END:
		if (widget->u.text.idx < widget->u.text.len) {
			widget->u.text.idx = widget->u.text.len;

			caret_moved = true;
		}
		break;

	case NSFB_KEY_PAGEUP:
	case NSFB_KEY_PAGEDOWN:
	case NSFB_KEY_UP:
	case NSFB_KEY_DOWN:
		/* Not handling any of these correctly yet, but avoid putting
		 * charcters in the text widget when they're pressed. */
		break;

	case NSFB_KEY_RSHIFT:
		modifier |= FBTK_MOD_RSHIFT;
		break;

	case NSFB_KEY_LSHIFT:
		modifier |= FBTK_MOD_LSHIFT;
		break;

	case NSFB_KEY_RCTRL:
		modifier |= FBTK_MOD_RCTRL;
		break;

	case NSFB_KEY_LCTRL:
		modifier |= FBTK_MOD_LCTRL;
		break;

	default:
		if (modifier & FBTK_MOD_LCTRL || modifier & FBTK_MOD_RCTRL) {
			/* CTRL pressed, don't enter any text */
			if (value == NSFB_KEY_u) {
				/* CTRL+U: clear writable */
				widget->u.text.idx = 0;
				widget->u.text.len = 0;
				widget->u.text.text[widget->u.text.len] = '\0';
				widget->u.text.width = 0;
				caret_moved = true;
			}
			break;
		}

		/* allow for new character and null */
		temp = realloc(widget->u.text.text, widget->u.text.len + 2);
		if (temp == NULL) {
			break;
		}

		widget->u.text.text = temp;
		memmove(widget->u.text.text + widget->u.text.idx + 1,
				widget->u.text.text + widget->u.text.idx,
				widget->u.text.len - widget->u.text.idx);
		widget->u.text.text[widget->u.text.idx] =
				fbtk_keycode_to_ucs4(value, modifier);
		widget->u.text.idx++;
		widget->u.text.len++;
		widget->u.text.text[widget->u.text.len] = '\0';

		fb_font_width(&font_style, widget->u.text.text,
				widget->u.text.len, &widget->u.text.width);
		caret_moved = true;
		break;
	}

	if (caret_moved) {
		fb_font_width(&font_style, widget->u.text.text,
				widget->u.text.idx, &widget->u.text.idx_offset);
		fbtk_set_caret(widget, true,
				widget->u.text.idx_offset + border,
				border,
				widget->height - border - border,
				fb_text_input_remove_caret_cb);
	}

	fbtk_request_redraw(widget);

	return 0;
}

/** Routine called when click events occour in writeable widget.
 *
 * @param widget The widget reciving click events.
 * @param cbi The callback parameters.
 * @return The callback result.
 */
static int
text_input_click(fbtk_widget_t *widget, fbtk_callback_info *cbi)
{
	plot_font_style_t font_style;
	int fh;
	int border;
	size_t idx;

	fb_text_font_style(widget, &fh, &border, &font_style);

	widget->u.text.idx = widget->u.text.len;

	fb_font_position(&font_style, widget->u.text.text,
			widget->u.text.len, cbi->x - border,
			&idx,
			&widget->u.text.idx_offset);
	widget->u.text.idx = idx;
	fbtk_set_caret(widget, true,
			widget->u.text.idx_offset + border,
			border,
			widget->height - border - border,
			fb_text_input_remove_caret_cb);

	fbtk_request_redraw(widget);

	return 0;
}

/** Routine called when "stripped of focus" event occours for writeable widget.
 *
 * @param widget The widget reciving "stripped of focus" event.
 * @param cbi The callback parameters.
 * @return The callback result.
 */
static int
text_input_strip_focus(fbtk_widget_t *widget, fbtk_callback_info *cbi)
{
	fbtk_set_caret(widget, false, 0, 0, 0, NULL);

	return 0;
}

/* exported function documented in fbtk.h */
void
fbtk_writable_text(fbtk_widget_t *widget, fbtk_enter_t enter, void *pw)
{
	widget->u.text.enter = enter;
	widget->u.text.pw = pw;

	fbtk_set_handler(widget, FBTK_CBT_INPUT, text_input, widget);
}

/* exported function documented in fbtk.h */
void
fbtk_set_text(fbtk_widget_t *widget, const char *text)
{
	plot_font_style_t font_style;
	int c_x, c_y, c_h;
	int fh;
	int border;

	if ((widget == NULL) || (widget->type != FB_WIDGET_TYPE_TEXT))
		return;
	if (widget->u.text.text != NULL) {
		if (strcmp(widget->u.text.text, text) == 0)
			return; /* text is being set to the same thing */
		free(widget->u.text.text);
	}
	widget->u.text.text = strdup(text);
	widget->u.text.len = strlen(text);
	widget->u.text.idx = widget->u.text.len;


	fb_text_font_style(widget, &fh, &border, &font_style);
	fb_font_width(&font_style, widget->u.text.text,
			widget->u.text.len, &widget->u.text.width);
	fb_font_width(&font_style, widget->u.text.text,
			widget->u.text.idx, &widget->u.text.idx_offset);

	if (fbtk_get_caret(widget, &c_x, &c_y, &c_h)) {
		/* Widget has caret; move it to end of new string */
		fbtk_set_caret(widget, true,
				widget->u.text.idx_offset + border,
				border,
				widget->height - border - border,
				fb_text_input_remove_caret_cb);
	}

	fbtk_request_redraw(widget);
}

/* exported function documented in fbtk.h */
fbtk_widget_t *
fbtk_create_text(fbtk_widget_t *parent,
		 int x,
		 int y,
		 int width,
		 int height,
		 colour bg,
		 colour fg,
		 bool outline)
{
	fbtk_widget_t *neww;

	neww = fbtk_widget_new(parent, FB_WIDGET_TYPE_TEXT, x, y, width, height);
	neww->fg = fg;
	neww->bg = bg;
	neww->mapped = true;
	neww->u.text.outline = outline;

	fbtk_set_handler(neww, FBTK_CBT_REDRAW, fb_redraw_text, NULL);
	fbtk_set_handler(neww, FBTK_CBT_DESTROY, fb_destroy_text, NULL);

	return neww;
}

/* exported function documented in fbtk.h */
fbtk_widget_t *
fbtk_create_writable_text(fbtk_widget_t *parent,
			  int x,
			  int y,
			  int width,
			  int height,
			  colour bg,
			  colour fg,
			  bool outline,
			  fbtk_enter_t enter,
			  void *pw)
{
	fbtk_widget_t *neww;

	neww = fbtk_widget_new(parent, FB_WIDGET_TYPE_TEXT, x, y, width, height);
	neww->fg = fg;
	neww->bg = bg;
	neww->mapped = true;

	neww->u.text.outline = outline;
	neww->u.text.enter = enter;
	neww->u.text.pw = pw;

	fbtk_set_handler(neww, FBTK_CBT_REDRAW, fb_redraw_text, NULL);
	fbtk_set_handler(neww, FBTK_CBT_DESTROY, fb_destroy_text, NULL);
	fbtk_set_handler(neww, FBTK_CBT_CLICK, text_input_click, pw);
	fbtk_set_handler(neww, FBTK_CBT_STRIP_FOCUS, text_input_strip_focus, NULL);
	fbtk_set_handler(neww, FBTK_CBT_INPUT, text_input, neww);

	return neww;
}

/* exported function documented in fbtk.h */
fbtk_widget_t *
fbtk_create_text_button(fbtk_widget_t *parent,
			int x,
			int y,
			int width,
			int height,
			colour bg,
			colour fg,
			fbtk_callback click,
			void *pw)
{
	fbtk_widget_t *neww;

	neww = fbtk_widget_new(parent, FB_WIDGET_TYPE_TEXT, x, y, width, height);
	neww->fg = fg;
	neww->bg = bg;
	neww->mapped = true;

	neww->u.text.outline = true;

	fbtk_set_handler(neww, FBTK_CBT_REDRAW, fb_redraw_text_button, NULL);
	fbtk_set_handler(neww, FBTK_CBT_DESTROY, fb_destroy_text, NULL);
	fbtk_set_handler(neww, FBTK_CBT_CLICK, click, pw);
	fbtk_set_handler(neww, FBTK_CBT_POINTERENTER, fbtk_set_ptr, &hand_image);

	return neww;
}

/*
 * Local Variables:
 * c-basic-offset:8
 * End:
 */







netsurf-vince/pdf/frontends/framebuffer/fbtk/user.c

/*
 * Copyright 2010 Vincent Sanders <vince@simtec.co.uk>
 *
 * Framebuffer windowing toolkit user widget.
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdlib.h>
#include <stdbool.h>
#include <libnsfb.h>

#include "framebuffer/gui.h"
#include "framebuffer/fbtk.h"

#include "widget.h"

/* exported function documented in fbtk.h */
void *
fbtk_get_userpw(fbtk_widget_t *widget)
{
	if ((widget == NULL) ||
	    (widget->type != FB_WIDGET_TYPE_USER))
		return NULL;

	return widget->u.user.pw;
}

/* exported function documented in fbtk.h */
fbtk_widget_t *
fbtk_create_user(fbtk_widget_t *parent,
		 int x,
		 int y,
		 int width,
		 int height,
		 void *pw)
{
	fbtk_widget_t *neww;

	neww = fbtk_widget_new(parent, FB_WIDGET_TYPE_USER, x, y, width, height);
	neww->u.user.pw = pw;
	neww->mapped = true;

	return neww;
}

/*
 * Local Variables:
 * c-basic-offset:8
 * End:
 */







netsurf-vince/pdf/frontends/framebuffer/fbtk/widget.h

/*
 * Copyright 2010 Vincent Sanders <vince@simtec.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_FB_FBTK_WIDGET_H
#define NETSURF_FB_FBTK_WIDGET_H

#include <stdbool.h>

enum fbtk_widgettype_e {
	FB_WIDGET_TYPE_ROOT = 0,
	FB_WIDGET_TYPE_WINDOW,
	FB_WIDGET_TYPE_BITMAP,
	FB_WIDGET_TYPE_FILL,
	FB_WIDGET_TYPE_TEXT,
	FB_WIDGET_TYPE_HSCROLL,
	FB_WIDGET_TYPE_VSCROLL,
	FB_WIDGET_TYPE_USER,
};


/** Widget description.
 *
 * A widget is an entry in a tree structure which represents a
 * rectangular area with co-ordinates relative to its parent widget.
 * This area has a distinct set of callback operations for handling
 * events which occour within its boundries. A widget may have an
 * arbitrary number of child widgets. The order within the tree
 * determines a widgets z order.
 *
 *                                         ---
 *                                          A
 *                                          |
 *                                  +----------+
 *                             +--->| Button 3 |
 *                             |    +----------+
 *                             |       |    A
 *                             |       V    |
 *                             |    +----------+
 *                             |    | Button 2 |
 *                             |    +----------+
 *                             |       |    A
 *                             |       V    |
 *                             |    +----------+
 *                             |    | Button 1 |
 *                             |    +----------+
 *                             |       |    A
 *                             |       V    |
 *                      ---    |    +----------+
 *                       A     | +->|  Filled  |
 *                       |     | |  +----------+
 *                +----------+ | |     |
 *          +---->|          |-+ |     V
 *          |     | Window 1 |   |    ---  ---
 *          |     |          |---+          A
 *          |     +----------+              |
 *          |        |    A         +----------+               ---
 *          |        |    |    +--->| Button 2 |                A
 *          |        |    |    |    +----------+                |
 *          |        |    |    |       |    A         +-------------+
 *          |        |    |    |       |    |    +--->|  Button Up  |
 *          |        |    |    |       |    |    |    +-------------+
 *          |        |    |    |       |    |    |        |     A
 *          |        |    |    |       |    |    |        V     |
 *          |        |    |    |       |    |    |    +-------------+
 *          |        |    |    |       |    |    |    | Button Down |
 *          |        |    |    |       |    |    |    +-------------+
 *          |        |    |    |       |    |    |        |     A
 *          |        |    |    |       |    |    |        V     |
 *          |        |    |    |       |    |    |    +-------------+
 *          |        |    |    |       |    |    | +->|   Scroller  |
 *          |        |    |    |       V    |    | |  +-------------+
 *          |        |    |    |    +----------+ | |      |
 *          |        |    |    |    |          |-+ |      V
 *          |        |    |    |    | V Scroll |   |     ---
 *          |        |    |    |    |          |---+
 *          |        |    |    |    +----------+
 *          |        |    |    |       |    A
 *          |        |    |    |       V    |
 *          |        |    |    |    +----------+
 *          |        |    |    | +->| Button 1 |
 *          |        |    |    | |  +----------+
 *          |     +----------+ | |     |
 *          |     |          |-+ |     V
 *          |     | Window 2 |   |    ---
 *          |     |          |---+
 *          |     +----------+
 *          |        |    A
 *          |        V    |
 *          |    +------------+
 *     ---  |    | Background |
 *      A   | +->|   Bitmap   |
 *      |   | |  +------------+
 * +------+ | |      |
 * |      |-+ |      V
 * | Root |   |     ---
 * |      |---+
 * +------+
 *   |
 *   V
 *  ---
 *
 * Every widget is contained within this generic wrapper. The
 * integrated union provides for data specific to a widget type.
 */
struct fbtk_widget_s {
	struct fbtk_widget_s *next; /* next lower z ordered widget in tree */
	struct fbtk_widget_s *prev; /* next higher z ordered widget in tree */

	struct fbtk_widget_s *parent; /* parent widget */

	struct fbtk_widget_s *first_child; /* first child widget */
	struct fbtk_widget_s *last_child; /* last child widget */

	/* flags */
	bool mapped; /**< The widget is mapped/visible . */

	/* Generic properties */
	int x;
	int y;
	int width;
	int height;
	colour bg;
	colour fg;

	/* event callback handlers */
	fbtk_callback callback[FBTK_CBT_END];
	void *callback_context[FBTK_CBT_END];

	/* widget redraw */
	struct {
		bool child; /* A child of this widget requires redrawing */
		bool needed; /* the widget requires redrawing */
		int x;
		int y;
		int width;
		int height;
	} redraw;

	enum fbtk_widgettype_e type; /**< The type of the widget */


	union {
		/* toolkit base handle */
		struct {
			nsfb_t *fb;
			struct fbtk_widget_s *prev; /* previous widget pointer wasin */
			struct fbtk_widget_s *grabbed; /* widget that has grabbed pointer movement. */
			struct fbtk_widget_s *input;

			/* caret */
			struct {
				struct fbtk_widget_s *owner; /* widget / NULL */
				int x; /* relative to owner */
				int y; /* relative to owner */
				int height;
				void (*remove_cb)(fbtk_widget_t *widget);
			} caret;
		} root;

		/* bitmap */
		struct {
			struct fbtk_bitmap *bitmap;
		} bitmap;

		/* text */
		struct {
			char* text;
			bool outline;
			fbtk_enter_t enter;
			void *pw;
			int idx; /* caret pos in text */
			int len; /* text length */
			int width; /* text width in px */
			int idx_offset; /* caret pos in pixels */
		} text;

		/* application driven widget */
		struct {
			void *pw; /* private data for user widget */
		} user;

		struct {
			int minimum; /* lowest value of scrollbar */
			int maximum; /* highest value of scrollbar */
			int thumb; /* size of bar representing a page */
			int page; /* amount to page document */
			int position; /* position of bar */
			int drag; /* offset to start of drag */
			int drag_position; /* indicator bar pos at drag start */
			struct fbtk_widget_s *btnul; /* scroll button up/left */
			struct fbtk_widget_s *btndr; /* scroll button down/right*/
		} scroll;

	} u;
};


/* These functions are not considered part of the public API but are
 * not static as they are used by the higher level widget provision
 * routines
 */


/** creates a new widget and insert it into to hierachy.
 *
 * The widget is set to defaults of false, 0 or NULL.
 *
 * @param parent The parent widget. The new widget will be added with
 *               the shallowest z order relative to its siblings.
 * @param type The type of the widget.
 * @param x The x co-ordinate relative to the parent widget.
 * @param y The y co-ordinate relative to the parent widget.
 * @param width the widgets width. This will be clipped to the parent, if
 *          the value is 0 the largest extent which can fit within the parent
 *          is used, if the value is negative the largest value that will fit
 *          within the parent less the value given will be used.
 * @param height the widgets width. This will be clipped to the parent, if
 *          the value is 0 the largest extent which can fit within the parent
 *          is used, if the value is negative the largest value that will fit
 *          within the parent less the value given will be used.
 */
fbtk_widget_t *fbtk_widget_new(fbtk_widget_t *parent, enum fbtk_widgettype_e type, int x, int y, int width, int height);

/** find the root widget from any widget in the toolkit hierarchy.
 *
 * @param widget Any widget.
 * @return The root widget or NULL if \a widget was not valid.
 */
fbtk_widget_t *fbtk_get_root_widget(fbtk_widget_t *widget);

/** set pointer to bitmap in context.
 *
 * widget helper callback to set cursor image to the bitmap passed in
 * the callbacks private data.
 */
int fbtk_set_ptr(fbtk_widget_t *widget, fbtk_callback_info *cbi);

#endif

/*
 * Local Variables:
 * c-basic-offset:8
 * End:
 */







netsurf-vince/pdf/frontends/framebuffer/fbtk/window.c

/*
 * Copyright 2010 Vincent Sanders <vince@simtec.co.uk>
 *
 * Framebuffer windowing toolkit window widget.
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdbool.h>
#include <stdlib.h>

#include <libnsfb.h>
#include <libnsfb_plot.h>

#include "netsurf/browser_window.h"

#include "framebuffer/gui.h"
#include "framebuffer/fbtk.h"

#include "widget.h"

/** Window redraw callback.
 *
 * Called when a window requires redrawing.
 *
 * @param widget The widget to be redrawn.
 * @param cbi The callback parameters.
 * @return The callback result.
 */
static int
fb_redraw_window(fbtk_widget_t *widget, fbtk_callback_info *cbi)
{
	nsfb_bbox_t bbox;
	nsfb_t *nsfb;

	if ((widget->bg & 0xFF000000) == 0)
		return 0;

	nsfb = fbtk_get_nsfb(widget);

	fbtk_get_bbox(widget, &bbox);

	nsfb_claim(nsfb, &bbox);

	nsfb_plot_rectangle_fill(nsfb, &bbox, widget->bg);

	nsfb_update(nsfb, &bbox);

	return 0;
}

/* exported function documented in fbtk.h */
fbtk_widget_t *
fbtk_create_window(fbtk_widget_t *parent,
		   int x,
		   int y,
		   int width,
		   int height,
		   colour bg)
{
	fbtk_widget_t *neww;

	if (parent == NULL)
		return NULL;

	neww = fbtk_widget_new(parent, FB_WIDGET_TYPE_WINDOW, x, y, width, height);

	neww->bg = bg;

	fbtk_set_handler(neww, FBTK_CBT_REDRAW, fb_redraw_window, NULL);

	return neww;
}

/*
 * Local Variables:
 * c-basic-offset:8
 * End:
 */







netsurf-vince/pdf/frontends/framebuffer/fetch.c

/*
 * Copyright 2014 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Interfaces for fetch table.
 */

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <limits.h>

#include "utils/nsurl.h"
#include "utils/log.h"
#include "utils/filepath.h"
#include "utils/file.h"
#include "netsurf/fetch.h"

#include "framebuffer/findfile.h"
#include "framebuffer/fetch.h"


/**
 * Translate resource to full url.
 *
 * Transforms a resource: path into a full URL. The returned URL
 * is used as the target for a redirect. The caller takes ownership of
 * the returned nsurl including unrefing it when finished with it.
 *
 * \param path The path of the resource to locate.
 * \return A string containing the full URL of the target object or
 *         NULL if no suitable resource can be found.
 */
static nsurl *get_resource_url(const char *path)
{
	char buf[PATH_MAX];
	nsurl *url = NULL;

	if (strcmp(path, "favicon.ico") == 0)
		path = "favicon.png";

	netsurf_path_to_nsurl(filepath_sfind(respaths, buf, path), &url);

	return url;
}

/**
 * filetype -- determine the MIME type of a local file
 */
static const char *fetch_filetype(const char *unix_path)
{
	int l;
	NSLOG(netsurf, INFO, "unix path %s", unix_path);
	l = strlen(unix_path);
	if (2 < l && strcasecmp(unix_path + l - 3, "css") == 0)
		return "text/css";
	if (2 < l && strcasecmp(unix_path + l - 3, "f79") == 0)
		return "text/css";
	if (2 < l && strcasecmp(unix_path + l - 3, "jpg") == 0)
		return "image/jpeg";
	if (3 < l && strcasecmp(unix_path + l - 4, "jpeg") == 0)
		return "image/jpeg";
	if (2 < l && strcasecmp(unix_path + l - 3, "gif") == 0)
		return "image/gif";
	if (2 < l && strcasecmp(unix_path + l - 3, "png") == 0)
		return "image/png";
	if (2 < l && strcasecmp(unix_path + l - 3, "b60") == 0)
		return "image/png";
	if (2 < l && strcasecmp(unix_path + l - 3, "jng") == 0)
		return "image/jng";
	if (2 < l && strcasecmp(unix_path + l - 3, "svg") == 0)
		return "image/svg";
	if (2 < l && strcasecmp(unix_path + l - 3, "bmp") == 0)
		return "image/bmp";
	return "text/html";
}

/* table for fetch operations */
static struct gui_fetch_table fetch_table = {
	.filetype = fetch_filetype,

	.get_resource_url = get_resource_url,
};

struct gui_fetch_table *framebuffer_fetch_table = &fetch_table;







netsurf-vince/pdf/frontends/framebuffer/fetch.h

/*
 * Copyright 2014 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */


#ifndef NETSURF_FB_FETCH_H
#define NETSURF_FB_FETCH_H

extern struct gui_fetch_table *framebuffer_fetch_table;

#endif







netsurf-vince/pdf/frontends/framebuffer/findfile.c

/*
 * Copyright 2008 Daniel Silverstone <dsilvers@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdio.h>
#include <stdlib.h>
#include <string.h>

#include "utils/filepath.h"
#include "utils/log.h"

#include "framebuffer/findfile.h"

char **respaths; /** resource search path vector */

#define MAX_LANGV_SIZE 32

/**
 * goes through the environment in appropriate order to find configured language
 *
 * \return language to use or "C" if nothing appropriate is set
 */
static const char *get_language_env(void)
{
	const char *envstr;

	envstr = getenv("LANGUAGE");
	if ((envstr != NULL) && (envstr[0] != 0)) {
		return envstr;
	}

	envstr = getenv("LC_ALL");
	if ((envstr != NULL) && (envstr[0] != 0)) {
		return envstr;
	}

	envstr = getenv("LC_MESSAGES");
	if ((envstr != NULL) && (envstr[0] != 0)) {
		return envstr;
	}

	envstr = getenv("LANG");
	if ((envstr != NULL) && (envstr[0] != 0)) {
		return envstr;
	}

	return "C";
}

/**
 * build a string vector of language names
 */
static char **get_language_names(void)
{
	char **langv; /* output string vector of languages */
	int langc; /* count of languages in vector */
	const char *envlang; /* colon separated list of languages from environment */
	int lstart = 0; /* offset to start of current language */
	int lunder = 0; /* offset to underscore in current language */
	int lend = 0; /* offset to end of current language */
	char *nlang;
	
	langv = calloc(MAX_LANGV_SIZE + 2, sizeof(char *));
	if (langv == NULL) {
		return NULL;
	}

	envlang = get_language_env();
	
	for (langc = 0; langc < MAX_LANGV_SIZE; langc++) {
		/* work through envlang splitting on : */
		while ((envlang[lend] != 0) &&
		       (envlang[lend] != ':') &&
		       (envlang[lend] != '.')) {
			if (envlang[lend] == '_') {
				lunder = lend;
			}
			lend++;
		}
		/* place language in string vector */
		nlang = malloc(lend - lstart + 1);
		memcpy(nlang, envlang + lstart, lend - lstart);
		nlang[lend - lstart] = 0;
		langv[langc] = nlang;

		/* add language without specialisation to vector */
		if (lunder != lstart) {
			nlang = malloc(lunder - lstart + 1);
			memcpy(nlang, envlang + lstart, lunder - lstart);
			nlang[lunder - lstart] = 0;
			langv[++langc] = nlang;
		}

		/* if we stopped at the dot, move to the colon delimiter */
		while ((envlang[lend] != 0) &&
		       (envlang[lend] != ':')) {
			lend++;
		}
		if (envlang[lend] == 0) {
			/* reached end of environment language list */
			break;
		}
		lend++;
		lstart = lunder = lend;
	}
	return langv;
}

/**
 * Create an array of valid paths to search for resources.
 *
 * The idea is that all the complex path computation to find resources
 * is performed here, once, rather than every time a resource is
 * searched for.
 */
char **
fb_init_resource_path(const char *resource_path)
{
	char **pathv; /* resource path string vector */
	char **respath; /* resource paths vector */
	char **langv;

	pathv = filepath_path_to_strvec(resource_path);

	langv = get_language_names();

	respath = filepath_generate(pathv, (const char * const *)langv);

	filepath_free_strvec(langv);

	filepath_free_strvec(pathv);

	return respath;
}



/*
 * Local Variables:
 * c-basic-offset: 8
 * End:
 */








netsurf-vince/pdf/frontends/framebuffer/findfile.h

/*
 * Copyright 2008 Daniel Silverstone <dsilvers@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_FB_FINDFILE_H
#define NETSURF_FB_FINDFILE_H

extern char **respaths;

/** Create an array of valid paths to search for resources.
 *
 * The idea is that all the complex path computation to find resources
 * is performed here, once, rather than every time a resource is
 * searched for.
 */
char **fb_init_resource_path(const char *resource_path);

#endif /* NETSURF_FB_FINDFILE_H */







netsurf-vince/pdf/frontends/framebuffer/font.h

/*
 * Copyright 2008 Vincent Sanders <vince@simtec.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_FB_FONT_H
#define NETSURF_FB_FONT_H

extern struct gui_layout_table *framebuffer_layout_table;
extern struct gui_utf8_table *framebuffer_utf8_table;

/**
 * Initialise framebuffer font handling.
 */
bool fb_font_init(void);

/**
 * Finalise framebuffer font handling.
 */
bool fb_font_finalise(void);

/**
 * Find the position in a string where an x coordinate falls.
 *
 * \param[in] fstyle style for this text
 * \param[in] string UTF-8 string to measure
 * \param[in] length length of string, in bytes
 * \param[in] x coordinate to search for
 * \param[out] char_offset updated to offset in string of actual_x, [0..length]
 * \param[out] actual_x updated to x coordinate of character closest to x
 * \return NSERROR_OK and char_offset and actual_x updated or
 *          appropriate error code on faliure
 */
nserror fb_font_position(const struct plot_font_style *fstyle, const char *string, size_t length, int x, size_t *char_offset, int *actual_x);

/**
 * Measure the width of a string.
 *
 * \param[in] fstyle plot style for this text
 * \param[in] string UTF-8 string to measure
 * \param[in] length length of string, in bytes
 * \param[out] width updated to width of string[0..length)
 * \return NSERROR_OK and width updated or appropriate error code on faliure
 */
nserror fb_font_width(const struct plot_font_style *fstyle, const char *string, size_t length, int *width);


#ifdef FB_USE_FREETYPE
#include "framebuffer/font_freetype.h"
#else
#include "framebuffer/font_internal.h"
#endif

#endif /* NETSURF_FB_FONT_H */








netsurf-vince/pdf/frontends/framebuffer/font_freetype.c

/*
 * Copyright 2005 James Bursa <bursa@users.sourceforge.net>
 *           2008 Vincent Sanders <vince@simtec.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <assert.h>

#include <ft2build.h>
#include FT_CACHE_H

#include "netsurf/inttypes.h"
#include "utils/filepath.h"
#include "utils/utf8.h"
#include "utils/log.h"
#include "utils/nsoption.h"
#include "netsurf/utf8.h"
#include "netsurf/layout.h"
#include "netsurf/browser.h"
#include "netsurf/plot_style.h"

#include "framebuffer/gui.h"
#include "framebuffer/font.h"
#include "framebuffer/findfile.h"

/* glyph cache minimum size */
#define CACHE_MIN_SIZE (100 * 1024)

#define BOLD_WEIGHT 700

static FT_Library library; 
static FTC_Manager ft_cmanager;
static FTC_CMapCache ft_cmap_cache ;
static FTC_ImageCache ft_image_cache;

int ft_load_type;

/* cache manager faceID data to create freetype faceid on demand */
typedef struct fb_faceid_s {
        char *fontfile; /* path to font */
        int index; /* index of font */
        int cidx; /* character map index for unicode */
} fb_faceid_t;


enum fb_face_e {
	FB_FACE_SANS_SERIF = 0,
	FB_FACE_SANS_SERIF_BOLD,
	FB_FACE_SANS_SERIF_ITALIC,
	FB_FACE_SANS_SERIF_ITALIC_BOLD,
	FB_FACE_SERIF,
	FB_FACE_SERIF_BOLD,
	FB_FACE_MONOSPACE,
	FB_FACE_MONOSPACE_BOLD,
	FB_FACE_CURSIVE,
	FB_FACE_FANTASY,
	FB_FACE_COUNT
};

/* defines for accesing the faces */
#define FB_FACE_DEFAULT 0

static fb_faceid_t *fb_faces[FB_FACE_COUNT];

/**
 * map cache manager handle to face id
 */
static FT_Error
ft_face_requester(FTC_FaceID face_id,
		  FT_Library  library,
		  FT_Pointer request_data,
		  FT_Face *face )
{
        FT_Error error;
        fb_faceid_t *fb_face = (fb_faceid_t *)face_id;
        int cidx;

        error = FT_New_Face(library, fb_face->fontfile, fb_face->index, face); 
        if (error) {
                NSLOG(netsurf, INFO, "Could not find font (code %d)", error);
        } else {

                error = FT_Select_Charmap(*face, FT_ENCODING_UNICODE);
                if (error) {
                        NSLOG(netsurf, INFO,
                              "Could not select charmap (code %d)", error);
                } else {
                        for (cidx = 0; cidx < (*face)->num_charmaps; cidx++) {
                                if ((*face)->charmap == (*face)->charmaps[cidx]) {
                                        fb_face->cidx = cidx;
                                        break;
                                }
                        }
                }
        }
        NSLOG(netsurf, INFO, "Loaded face from %s", fb_face->fontfile);

        return error;
}

/**
 * create new framebuffer face and cause it to be loaded to check its ok
 */
static fb_faceid_t *
fb_new_face(const char *option, const char *resname, const char *fontname)
{
        fb_faceid_t *newf;
        FT_Error error;
        FT_Face aface;
	char buf[PATH_MAX];

        newf = calloc(1, sizeof(fb_faceid_t));

        if (option != NULL) {
                newf->fontfile = strdup(option);
        } else {
		filepath_sfind(respaths, buf, fontname);
                newf->fontfile = strdup(buf);
        }

        error = FTC_Manager_LookupFace(ft_cmanager, (FTC_FaceID)newf, &aface);
        if (error) {
                NSLOG(netsurf, INFO, "Could not find font face %s (code %d)",
                      fontname, error);
                free(newf->fontfile);
                free(newf);
                newf = NULL;
        }

        return newf;
}

/* exported interface documented in framebuffer/font.h */
bool fb_font_init(void)
{
        FT_Error error;
        FT_ULong max_cache_size;
        FT_UInt max_faces = 6;
	fb_faceid_t *fb_face;

        /* freetype library initialise */
        error = FT_Init_FreeType( &library ); 
        if (error) {
                NSLOG(netsurf, INFO,
                      "Freetype could not initialised (code %d)", error);
                return false;
        }

        /* set the Glyph cache size up */
        max_cache_size = nsoption_int(fb_font_cachesize) * 1024; 

	if (max_cache_size < CACHE_MIN_SIZE) {
		max_cache_size = CACHE_MIN_SIZE;
	}

        /* cache manager initialise */
        error = FTC_Manager_New(library, 
                                max_faces, 
                                0, 
                                max_cache_size, 
                                ft_face_requester, 
                                NULL, 
                                &ft_cmanager);
        if (error) {
                NSLOG(netsurf, INFO,
                      "Freetype could not initialise cache manager (code %d)",
                      error);
                FT_Done_FreeType(library);
                return false;
        }

        error = FTC_CMapCache_New(ft_cmanager, &ft_cmap_cache);

        error = FTC_ImageCache_New(ft_cmanager, &ft_image_cache);

	/* need to obtain the generic font faces */

	/* Start with the sans serif font */
	fb_face = fb_new_face(nsoption_charp(fb_face_sans_serif),
			      "sans_serif.ttf",
			      NETSURF_FB_FONT_SANS_SERIF);
	if (fb_face == NULL) {
		/* The sans serif font is the default and must be found. */
                NSLOG(netsurf, INFO, "Could not find the default font");
                FTC_Manager_Done(ft_cmanager);
                FT_Done_FreeType(library);
                return false;
        } else {
		fb_faces[FB_FACE_SANS_SERIF] = fb_face;
	}

	/* Bold sans serif face */
	fb_face = fb_new_face(nsoption_charp(fb_face_sans_serif_bold),
                            "sans_serif_bold.ttf",
                            NETSURF_FB_FONT_SANS_SERIF_BOLD);
	if (fb_face == NULL) {
		/* seperate bold face unavailabe use the normal weight version */
		fb_faces[FB_FACE_SANS_SERIF_BOLD] = fb_faces[FB_FACE_SANS_SERIF];
	} else {
		fb_faces[FB_FACE_SANS_SERIF_BOLD] = fb_face;
	}

	/* Italic sans serif face */
	fb_face = fb_new_face(nsoption_charp(fb_face_sans_serif_italic),
			      "sans_serif_italic.ttf",
			      NETSURF_FB_FONT_SANS_SERIF_ITALIC);
	if (fb_face == NULL) {
		/* seperate italic face unavailabe use the normal weight version */
		fb_faces[FB_FACE_SANS_SERIF_ITALIC] = fb_faces[FB_FACE_SANS_SERIF];
	} else {
		fb_faces[FB_FACE_SANS_SERIF_ITALIC] = fb_face;
	}

	/* Bold italic sans serif face */
	fb_face = fb_new_face(nsoption_charp(fb_face_sans_serif_italic_bold), 
			      "sans_serif_italic_bold.ttf",
			      NETSURF_FB_FONT_SANS_SERIF_ITALIC_BOLD);
	if (fb_face == NULL) {
		/* seperate italic face unavailabe use the normal weight version */
		fb_faces[FB_FACE_SANS_SERIF_ITALIC_BOLD] = fb_faces[FB_FACE_SANS_SERIF];
	} else {
		fb_faces[FB_FACE_SANS_SERIF_ITALIC_BOLD] = fb_face;
	}

	/* serif face */
	fb_face = fb_new_face(nsoption_charp(fb_face_serif),
                            "serif.ttf",
			      NETSURF_FB_FONT_SERIF);
	if (fb_face == NULL) {
		/* serif face unavailabe use the default */
		fb_faces[FB_FACE_SERIF] = fb_faces[FB_FACE_SANS_SERIF];
	} else {
		fb_faces[FB_FACE_SERIF] = fb_face;
	}

	/* bold serif face*/
	fb_face = fb_new_face(nsoption_charp(fb_face_serif_bold),
			      "serif_bold.ttf",
			      NETSURF_FB_FONT_SERIF_BOLD);
	if (fb_face == NULL) {
		/* bold serif face unavailabe use the normal weight */
		fb_faces[FB_FACE_SERIF_BOLD] = fb_faces[FB_FACE_SERIF];
	} else {
		fb_faces[FB_FACE_SERIF_BOLD] = fb_face;
	}


	/* monospace face */
	fb_face = fb_new_face(nsoption_charp(fb_face_monospace),
			      "monospace.ttf",
			      NETSURF_FB_FONT_MONOSPACE);
	if (fb_face == NULL) {
		/* serif face unavailabe use the default */
		fb_faces[FB_FACE_MONOSPACE] = fb_faces[FB_FACE_SANS_SERIF];
	} else {
		fb_faces[FB_FACE_MONOSPACE] = fb_face;
	}

	/* bold monospace face*/
	fb_face = fb_new_face(nsoption_charp(fb_face_monospace_bold),
			      "monospace_bold.ttf",
			      NETSURF_FB_FONT_MONOSPACE_BOLD);
	if (fb_face == NULL) {
		/* bold serif face unavailabe use the normal weight */
		fb_faces[FB_FACE_MONOSPACE_BOLD] = fb_faces[FB_FACE_MONOSPACE];
	} else {
		fb_faces[FB_FACE_MONOSPACE_BOLD] = fb_face;
	}

	/* cursive face */
	fb_face = fb_new_face(nsoption_charp(fb_face_cursive),
			      "cursive.ttf",
			      NETSURF_FB_FONT_CURSIVE);
	if (fb_face == NULL) {
		/* cursive face unavailabe use the default */
		fb_faces[FB_FACE_CURSIVE] = fb_faces[FB_FACE_SANS_SERIF];
	} else {
		fb_faces[FB_FACE_CURSIVE] = fb_face;
	}

	/* fantasy face */
	fb_face = fb_new_face(nsoption_charp(fb_face_fantasy),
			      "fantasy.ttf",
			      NETSURF_FB_FONT_FANTASY);
	if (fb_face == NULL) {
		/* fantasy face unavailabe use the default */
		fb_faces[FB_FACE_FANTASY] = fb_faces[FB_FACE_SANS_SERIF];
	} else {
		fb_faces[FB_FACE_FANTASY] = fb_face;
	}

        
        /* set the default render mode */
        if (nsoption_bool(fb_font_monochrome) == true)
                ft_load_type = FT_LOAD_MONOCHROME; /* faster but less pretty */
        else
                ft_load_type = 0;
        
        return true;
}

/* exported interface documented in framebuffer/font.h */
bool fb_font_finalise(void)
{
	int i, j;

        FTC_Manager_Done(ft_cmanager);
        FT_Done_FreeType(library);

	for (i = 0; i < FB_FACE_COUNT; i++) {
		if (fb_faces[i] == NULL)
			continue;

		/* Unset any faces that duplicate this one */
		for (j = i + 1; j < FB_FACE_COUNT; j++) {
			if (fb_faces[i] == fb_faces[j])
				fb_faces[j] = NULL;
		}

		free(fb_faces[i]->fontfile);
		free(fb_faces[i]);

		fb_faces[i] = NULL;
	}

        return true;
}

/**
 * fill freetype scalar
 */
static void fb_fill_scalar(const plot_font_style_t *fstyle, FTC_Scaler srec)
{
        int selected_face = FB_FACE_DEFAULT;

	switch (fstyle->family) {
                                
	case PLOT_FONT_FAMILY_SERIF:
		if (fstyle->weight >= BOLD_WEIGHT) {
                        selected_face = FB_FACE_SERIF_BOLD;
		} else {
                        selected_face = FB_FACE_SERIF;
                }
		break;

	case PLOT_FONT_FAMILY_MONOSPACE:
		if (fstyle->weight >= BOLD_WEIGHT) {
			selected_face = FB_FACE_MONOSPACE_BOLD;
		} else {
			selected_face = FB_FACE_MONOSPACE;
                }
		break;

	case PLOT_FONT_FAMILY_CURSIVE:
                selected_face = FB_FACE_CURSIVE;
		break;

	case PLOT_FONT_FAMILY_FANTASY:
                selected_face = FB_FACE_FANTASY;
		break;

	case PLOT_FONT_FAMILY_SANS_SERIF:
	default:
		if ((fstyle->flags & FONTF_ITALIC) || 
		    (fstyle->flags & FONTF_OBLIQUE)) {
			if (fstyle->weight >= BOLD_WEIGHT) {
                                selected_face = FB_FACE_SANS_SERIF_ITALIC_BOLD;
			} else {
                                selected_face = FB_FACE_SANS_SERIF_ITALIC;
			}
		} else {
			if (fstyle->weight >= BOLD_WEIGHT) {
                                selected_face = FB_FACE_SANS_SERIF_BOLD;
                        } else {
                                selected_face = FB_FACE_SANS_SERIF;
			}
                }
	}

        srec->face_id = (FTC_FaceID)fb_faces[selected_face];

	srec->width = srec->height = (fstyle->size * 64) / PLOT_STYLE_SCALE;
	srec->pixel = 0;

	srec->x_res = srec->y_res = browser_get_dpi();
}

/* exported interface documented in framebuffer/freetype_font.h */
FT_Glyph fb_getglyph(const plot_font_style_t *fstyle, uint32_t ucs4)
{
        FT_UInt glyph_index;
        FTC_ScalerRec srec;
        FT_Glyph glyph;
        FT_Error error;
        fb_faceid_t *fb_face; 

        fb_fill_scalar(fstyle, &srec);

        fb_face = (fb_faceid_t *)srec.face_id;

        glyph_index = FTC_CMapCache_Lookup(ft_cmap_cache, srec.face_id,
			fb_face->cidx, ucs4);

        error = FTC_ImageCache_LookupScaler(ft_image_cache, 
                                            &srec, 
                                            FT_LOAD_RENDER | 
                                            FT_LOAD_FORCE_AUTOHINT | 
                                            ft_load_type, 
                                            glyph_index, 
                                            &glyph, 
                                            NULL);
	if (error != 0)
		return NULL;

        return glyph;
}


/* exported interface documented in framebuffer/freetype_font.h */
nserror
fb_font_width(const plot_font_style_t *fstyle,
                         const char *string, size_t length,
                         int *width)
{
        uint32_t ucs4;
        size_t nxtchr = 0;
        FT_Glyph glyph;

        *width = 0;
        while (nxtchr < length) {
                ucs4 = utf8_to_ucs4(string + nxtchr, length - nxtchr);
                nxtchr = utf8_next(string, length, nxtchr);

                glyph = fb_getglyph(fstyle, ucs4);
                if (glyph == NULL)
                        continue;

                *width += glyph->advance.x >> 16;
        }
	return NSERROR_OK;
}


/* exported interface documented in framebuffer/freetype_font.h */
nserror
fb_font_position(const plot_font_style_t *fstyle,
		const char *string, size_t length,
		int x, size_t *char_offset, int *actual_x)
{
        uint32_t ucs4;
        size_t nxtchr = 0;
        FT_Glyph glyph;
        int prev_x = 0;

        *actual_x = 0;
        while (nxtchr < length) {
                ucs4 = utf8_to_ucs4(string + nxtchr, length - nxtchr);

                glyph = fb_getglyph(fstyle, ucs4);
                if (glyph == NULL)
                        continue;

                *actual_x += glyph->advance.x >> 16;
                if (*actual_x > x)
                        break;

                prev_x = *actual_x;
                nxtchr = utf8_next(string, length, nxtchr);
        }

        /* choose nearest of previous and last x */
        if (abs(*actual_x - x) > abs(prev_x - x))
                *actual_x = prev_x;

        *char_offset = nxtchr;
	return NSERROR_OK;
}


/**
 * Find where to split a string to make it fit a width.
 *
 * \param  fstyle       style for this text
 * \param  string       UTF-8 string to measure
 * \param  length       length of string, in bytes
 * \param  x            width available
 * \param  char_offset  updated to offset in string of actual_x, [1..length]
 * \param  actual_x     updated to x coordinate of character closest to x
 * \return  true on success, false on error and error reported
 *
 * On exit, char_offset indicates first character after split point.
 *
 * Note: char_offset of 0 should never be returned.
 *
 *   Returns:
 *     char_offset giving split point closest to x, where actual_x <= x
 *   else
 *     char_offset giving split point closest to x, where actual_x > x
 *
 * Returning char_offset == length means no split possible
 */
static nserror
fb_font_split(const plot_font_style_t *fstyle,
		const char *string, size_t length,
		int x, size_t *char_offset, int *actual_x)
{
        uint32_t ucs4;
        size_t nxtchr = 0;
        int last_space_x = 0;
        int last_space_idx = 0;
        FT_Glyph glyph;

        *actual_x = 0;
        while (nxtchr < length) {
                ucs4 = utf8_to_ucs4(string + nxtchr, length - nxtchr);

                glyph = fb_getglyph(fstyle, ucs4);
                if (glyph == NULL)
                        continue;

                if (ucs4 == 0x20) {
                        last_space_x = *actual_x;
                        last_space_idx = nxtchr;
                }

                *actual_x += glyph->advance.x >> 16;
                if (*actual_x > x && last_space_idx != 0) {
                        /* string has exceeded available width and we've
                         * found a space; return previous space */
                        *actual_x = last_space_x;
                        *char_offset = last_space_idx;
                        return NSERROR_OK;
                }

                nxtchr = utf8_next(string, length, nxtchr);
        }

        *char_offset = nxtchr;

	return NSERROR_OK;
}

static struct gui_layout_table layout_table = {
	.width = fb_font_width,
	.position = fb_font_position,
	.split = fb_font_split,
};

struct gui_layout_table *framebuffer_layout_table = &layout_table;


struct gui_utf8_table *framebuffer_utf8_table = NULL;

/*
 * Local Variables:
 * c-basic-offset:8
 * End:
 */







netsurf-vince/pdf/frontends/framebuffer/font_freetype.h

/*
 * Copyright 2008 Vincent Sanders <vince@simtec.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_FB_FONT_FREETYPE_H
#define NETSURF_FB_FONT_FREETYPE_H

#include <ft2build.h>  
#include FT_FREETYPE_H 
#include FT_GLYPH_H

extern int ft_load_type;

FT_Glyph fb_getglyph(const plot_font_style_t *fstyle, uint32_t ucs4);

#endif /* NETSURF_FB_FONT_FREETYPE_H */







netsurf-vince/pdf/frontends/framebuffer/font_internal.c

/*
 * Copyright 2005 James Bursa <bursa@users.sourceforge.net>
 *           2008 Vincent Sanders <vince@simtec.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <inttypes.h>
#include <string.h>
#include <assert.h>
#include <stdlib.h>

#include "utils/nsoption.h"
#include "utils/utf8.h"
#include "netsurf/utf8.h"
#include "netsurf/layout.h"
#include "netsurf/plot_style.h"

#include "framebuffer/gui.h"
#include "framebuffer/font.h"

#include <font-ns-sans.h>

#define GLYPH_LEN		16

uint8_t code_point[GLYPH_LEN];
uint8_t glyph_x2[GLYPH_LEN * 4];

#define SEVEN_SET	((1 << 0) | (1 << 1) | (1 << 2) | (1 << 3) | 	\
			 (1 << 4) | (1 << 5) | (1 << 6))

#define THREE_SSS	 ((1 << 0) | (1 << 1) | (1 << 2))
#define THREE_S_S	 ((1 << 0) |            (1 << 2))
#define THREE__SS	 ((1 << 0) | (1 << 1)           )
#define THREE_SS_	 (           (1 << 1) | (1 << 2))
#define THREE_S__	                        (1 << 2)
#define THREE__S_	             (1 << 1)
#define THREE___S	  (1 << 0)

uint8_t frag[16][5] = {
	{ THREE_SSS,
	  THREE_S_S,
	  THREE_S_S,
	  THREE_S_S,
	  THREE_SSS },

	{ THREE__S_,
	  THREE_SS_,
	  THREE__S_,
	  THREE__S_,
	  THREE_SSS },

	{ THREE_SS_,
	  THREE___S,
	  THREE__S_,
	  THREE_S__,
	  THREE_SSS },

	{ THREE_SS_,
	  THREE___S,
	  THREE_SS_,
	  THREE___S,
	  THREE_SS_ },

	{ THREE_S_S,
	  THREE_S_S,
	  THREE_SSS,
	  THREE___S,
	  THREE___S },

	{ THREE_SSS,
	  THREE_S__,
	  THREE_SSS,
	  THREE___S,
	  THREE_SSS },

	{ THREE__SS,
	  THREE_S__,
	  THREE_SSS,
	  THREE_S_S,
	  THREE_SSS },

	{ THREE_SSS,
	  THREE___S,
	  THREE__S_,
	  THREE__S_,
	  THREE__S_ },

	{ THREE_SSS,
	  THREE_S_S,
	  THREE_SSS,
	  THREE_S_S,
	  THREE_SSS },

	{ THREE_SSS,
	  THREE_S_S,
	  THREE_SSS,
	  THREE___S,
	  THREE___S },

	{ THREE__S_,
	  THREE_S_S,
	  THREE_SSS,
	  THREE_S_S,
	  THREE_S_S },

	{ THREE_SS_,
	  THREE_S_S,
	  THREE_SS_,
	  THREE_S_S,
	  THREE_SS_ },

	{ THREE__S_,
	  THREE_S_S,
	  THREE_S__,
	  THREE_S_S,
	  THREE__S_ },

	{ THREE_SS_,
	  THREE_S_S,
	  THREE_S_S,
	  THREE_S_S,
	  THREE_SS_ },

	{ THREE_SSS,
	  THREE_S__,
	  THREE_SS_,
	  THREE_S__,
	  THREE_SSS },

	{ THREE_SSS,
	  THREE_S__,
	  THREE_SS_,
	  THREE_S__,
	  THREE_S__ }
};

static uint8_t * get_codepoint(uint32_t id, bool italic)
{
	int shift = 0;
	int l;
	int r;

	if (!italic)
		shift = 1;

	l =       (id >> 12);
	r = 0xf & (id >>  8);

	code_point[ 0] = SEVEN_SET << shift;

	code_point[ 2] = (frag[l][0] << (4 + shift)) | (frag[r][0] << shift);
	code_point[ 3] = (frag[l][1] << (4 + shift)) | (frag[r][1] << shift);
	code_point[ 4] = (frag[l][2] << (4 + shift)) | (frag[r][2] << shift);
	code_point[ 5] = (frag[l][3] << (4 + shift)) | (frag[r][3] << shift);
	code_point[ 6] = (frag[l][4] << (4 + shift)) | (frag[r][4] << shift);

	shift = 1;

	l = 0xf & (id >>  4);
	r = 0xf & id;

	code_point[ 8] = (frag[l][0] << (4 + shift)) | (frag[r][0] << shift);
	code_point[ 9] = (frag[l][1] << (4 + shift)) | (frag[r][1] << shift);
	code_point[10] = (frag[l][2] << (4 + shift)) | (frag[r][2] << shift);
	code_point[11] = (frag[l][3] << (4 + shift)) | (frag[r][3] << shift);
	code_point[12] = (frag[l][4] << (4 + shift)) | (frag[r][4] << shift);

	code_point[14] = SEVEN_SET << shift;

	return (uint8_t *)code_point;
}


bool fb_font_init(void)
{
	return true;
}

bool fb_font_finalise(void)
{
	return true;
}

enum fb_font_style
fb_get_font_style(const plot_font_style_t *fstyle)
{
	enum fb_font_style style = FB_REGULAR;

	if (fstyle->weight >= 700)
		style |= FB_BOLD;
	if ((fstyle->flags & FONTF_ITALIC) || (fstyle->flags & FONTF_OBLIQUE))
		style |= FB_ITALIC;

	return style;
}

int
fb_get_font_size(const plot_font_style_t *fstyle)
{
	int size = fstyle->size * 10 /
			(((nsoption_int(font_min_size) * 3 +
			   nsoption_int(font_size)) / 4) * PLOT_STYLE_SCALE);
	if (size > 2)
		size = 2;
	else if (size <= 0)
		size = 1;

	return size;
}

/** Lookup table to scale 4 bits to 8 bits, so e.g. 0101 --> 00110011 */
const uint8_t glyph_lut[16] = {
		0x00, 0x03, 0x0c, 0x0f,
		0x30, 0x33, 0x3c, 0x3f,
		0xc0, 0xc3, 0xcc, 0xcf,
		0xf0, 0xf3, 0xfc, 0xff
};

static const uint8_t *
glyph_scale_2(const uint8_t *glyph_data)
{
	const uint8_t *glyph_max = glyph_data + GLYPH_LEN;
	uint8_t *pos = glyph_x2;

	do {
		*pos++ = glyph_lut[*glyph_data >> 4];
		*pos++ = glyph_lut[*glyph_data & 0xf];
		*pos++ = glyph_lut[*glyph_data >> 4];
		*pos++ = glyph_lut[*glyph_data & 0xf];
	} while (++glyph_data < glyph_max);

	return glyph_x2;
}

const uint8_t *
fb_get_glyph(uint32_t ucs4, enum fb_font_style style, int scale)
{
	const uint8_t *glyph_data;
	unsigned int section;
	unsigned int offset;
	uint16_t g_offset;

	/* Internal font has no glyphs beyond U+FFFF and there isn't
	 * space to render a >4 digit codepoint; just show replacement
	 * character. */
	if (ucs4 > 0xffff)
		ucs4 = 0xfffd;

	switch (style) {
	case FB_BOLD_ITALIC:
		section = fb_bold_italic_section_table[ucs4 / 256];
		if (section != 0 || ucs4 / 256 == 0) {
			offset = section * 256 + (ucs4 & 0xff);
			g_offset = fb_bold_italic_sections[offset] * 16;
			if (g_offset != 0) {
				glyph_data = &font_glyph_data[g_offset];
				break;
			}
		}
		/* Fall through. */
	case FB_BOLD:
		section = fb_bold_section_table[ucs4 / 256];
		if (section != 0 || ucs4 / 256 == 0) {
			offset = section * 256 + (ucs4 & 0xff);
			g_offset = fb_bold_sections[offset] * 16;
			if (g_offset != 0) {
				glyph_data = &font_glyph_data[g_offset];
				break;
			}
		}
		/* Fall through. */
	case FB_ITALIC:
		section = fb_italic_section_table[ucs4 / 256];
		if (section != 0 || ucs4 / 256 == 0) {
			offset = section * 256 + (ucs4 & 0xff);
			g_offset = fb_italic_sections[offset] * 16;
			if (g_offset != 0) {
				glyph_data = &font_glyph_data[g_offset];
				break;
			}
		}
		/* Fall through. */
	case FB_REGULAR:
		section = fb_regular_section_table[ucs4 / 256];
		if (section != 0 || ucs4 / 256 == 0) {
			offset = section * 256 + (ucs4 & 0xff);
			g_offset = fb_regular_sections[offset] * 16;
			if (g_offset != 0) {
				glyph_data = &font_glyph_data[g_offset];
				break;
			}
		}
		/* Fall through. */
	default:
		glyph_data = get_codepoint(ucs4, style & FB_ITALIC);
		break;
	}

	switch (scale) {
	case 1:
		break;
	case 2:
		glyph_data = glyph_scale_2(glyph_data);
		break;
	default:
		assert(scale >= 1 && scale <= 2);
		break;
	}

	return glyph_data;
}

static nserror utf8_to_local(const char *string,
				       size_t len,
				       char **result)
{
	return utf8_to_enc(string, "CP1252", len, result);

}

static nserror utf8_from_local(const char *string,
					size_t len,
					char **result)
{
	*result = malloc(len + 1);
	if (*result == NULL) {
		return NSERROR_NOMEM;
	}

	memcpy(*result, string, len);

	(*result)[len] = '\0';

	return NSERROR_OK;
}


/* exported interface documented in framebuffer/freetype_font.h */
nserror
fb_font_width(const plot_font_style_t *fstyle,
	      const char *string,
	      size_t length,
	      int *width)
{
        size_t nxtchr = 0;

	*width = 0;
        while (nxtchr < length) {
		uint32_t ucs4;
		ucs4 = utf8_to_ucs4(string + nxtchr, length - nxtchr);
		if (codepoint_displayable(ucs4)) {
			*width += FB_FONT_WIDTH;
		}

		nxtchr = utf8_next(string, length, nxtchr);
        }

	*width *= fb_get_font_size(fstyle);
	return NSERROR_OK;
}


/* exported interface documented in framebuffer/freetype_font.h */
nserror
fb_font_position(const plot_font_style_t *fstyle,
		 const char *string,
		 size_t length,
		 int x,
		 size_t *char_offset,
		 int *actual_x)
{
        const int width = fb_get_font_size(fstyle) * FB_FONT_WIDTH;
        size_t nxtchr = 0;
	int x_pos = 0;

        while (nxtchr < length) {
		uint32_t ucs4;
                if (abs(x_pos - x) <= (width / 2))
                        break;

		ucs4 = utf8_to_ucs4(string + nxtchr, length - nxtchr);
		if (codepoint_displayable(ucs4)) {
			x_pos += width;
		}

                nxtchr = utf8_next(string, length, nxtchr);
        }

        *actual_x = x_pos;

        *char_offset = nxtchr;
	return NSERROR_OK;
}


/**
 * Find where to split a string to make it fit a width.
 *
 * \param  fstyle       style for this text
 * \param  string       UTF-8 string to measure
 * \param  length       length of string, in bytes
 * \param  x            width available
 * \param  char_offset  updated to offset in string of actual_x, [1..length]
 * \param  actual_x     updated to x coordinate of character closest to x
 * \return  true on success, false on error and error reported
 *
 * On exit, char_offset indicates first character after split point.
 *
 * Note: char_offset of 0 should never be returned.
 *
 *   Returns:
 *     char_offset giving split point closest to x, where actual_x <= x
 *   else
 *     char_offset giving split point closest to x, where actual_x > x
 *
 * Returning char_offset == length means no split possible
 */
static nserror
fb_font_split(const plot_font_style_t *fstyle,
	      const char *string,
	      size_t length,
	      int x,
	      size_t *char_offset,
	      int *actual_x)
{
        const int width = fb_get_font_size(fstyle) * FB_FONT_WIDTH;
        size_t nxtchr = 0;
        int last_space_x = 0;
        int last_space_idx = 0;

        *actual_x = 0;
        while (nxtchr < length) {
		uint32_t ucs4;

                if (string[nxtchr] == ' ') {
                        last_space_x = *actual_x;
                        last_space_idx = nxtchr;
                }

		ucs4 = utf8_to_ucs4(string + nxtchr, length - nxtchr);
		if (codepoint_displayable(ucs4)) {
			*actual_x += width;
		}

                if (*actual_x > x && last_space_idx != 0) {
                        /* string has exceeded available width and we've
                         * found a space; return previous space */
                        *actual_x = last_space_x;
                        *char_offset = last_space_idx;
                        return NSERROR_OK;
                }

                nxtchr = utf8_next(string, length, nxtchr);
        }

        *char_offset = nxtchr;

	return NSERROR_OK;
}


static struct gui_layout_table layout_table = {
	.width = fb_font_width,
	.position = fb_font_position,
	.split = fb_font_split,
};

struct gui_layout_table *framebuffer_layout_table = &layout_table;


static struct gui_utf8_table utf8_table = {
	.utf8_to_local = utf8_to_local,
	.local_to_utf8 = utf8_from_local,
};

struct gui_utf8_table *framebuffer_utf8_table = &utf8_table;


/*
 * Local Variables:
 * c-basic-offset:8
 * End:
 */







netsurf-vince/pdf/frontends/framebuffer/font_internal.h

/*
 * Copyright 2008 Vincent Sanders <vince@simtec.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_FB_FONT_INTERNAL_H
#define NETSURF_FB_FONT_INTERNAL_H

#include <stdbool.h>

struct fb_font_desc {
    const char *name;
    int width, height, pitch;
};

#define FB_FONT_WIDTH		8
#define FB_FONT_HEIGHT		16
#define FB_FONT_PITCH		8

enum fb_font_style {
	FB_REGULAR	= 0,
	FB_ITALIC	= (1 << 0),
	FB_BOLD		= (1 << 1),
	FB_BOLD_ITALIC	= (FB_ITALIC | FB_BOLD)
};

enum fb_font_style fb_get_font_style(const plot_font_style_t *fstyle);
int fb_get_font_size(const plot_font_style_t *fstyle);

#define codepoint_displayable(u) \
	(!(u >= 0x200b && u <= 0x200f))

const uint8_t *fb_get_glyph(uint32_t ucs4, enum fb_font_style style, int scale);

#endif /* NETSURF_FB_FONT_INTERNAL_H */








netsurf-vince/pdf/frontends/framebuffer/framebuffer.c

/*
 * Copyright 2008 Vincent Sanders <vince@simtec.co.uk>
 *
 * Framebuffer interface
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdio.h>
#include <stdbool.h>
#include <stdlib.h>
#include <string.h>

#include <libnsfb.h>
#include <libnsfb_plot.h>
#include <libnsfb_event.h>
#include <libnsfb_cursor.h>

#include "utils/utils.h"
#include "utils/log.h"
#include "utils/utf8.h"
#include "netsurf/browser_window.h"
#include "netsurf/plotters.h"
#include "netsurf/bitmap.h"

#include "framebuffer/gui.h"
#include "framebuffer/fbtk.h"
#include "framebuffer/framebuffer.h"
#include "framebuffer/font.h"
#include "framebuffer/bitmap.h"

/* netsurf framebuffer library handle */
static nsfb_t *nsfb;


/**
 * \brief Sets a clip rectangle for subsequent plot operations.
 *
 * \param ctx The current redraw context.
 * \param clip The rectangle to limit all subsequent plot
 *              operations within.
 * \return NSERROR_OK on success else error code.
 */
static nserror
framebuffer_plot_clip(const struct redraw_context *ctx, const struct rect *clip)
{
	nsfb_bbox_t nsfb_clip;
	nsfb_clip.x0 = clip->x0;
	nsfb_clip.y0 = clip->y0;
	nsfb_clip.x1 = clip->x1;
	nsfb_clip.y1 = clip->y1;

	if (!nsfb_plot_set_clip(nsfb, &nsfb_clip)) {
		return NSERROR_INVALID;
	}
	return NSERROR_OK;
}


/**
 * Plots an arc
 *
 * plot an arc segment around (x,y), anticlockwise from angle1
 *  to angle2. Angles are measured anticlockwise from
 *  horizontal, in degrees.
 *
 * \param ctx The current redraw context.
 * \param style Style controlling the arc plot.
 * \param x The x coordinate of the arc.
 * \param y The y coordinate of the arc.
 * \param radius The radius of the arc.
 * \param angle1 The start angle of the arc.
 * \param angle2 The finish angle of the arc.
 * \return NSERROR_OK on success else error code.
 */
static nserror
framebuffer_plot_arc(const struct redraw_context *ctx,
	       const plot_style_t *style,
	       int x, int y, int radius, int angle1, int angle2)
{
	if (!nsfb_plot_arc(nsfb, x, y, radius, angle1, angle2, style->fill_colour)) {
		return NSERROR_INVALID;
	}
	return NSERROR_OK;
}


/**
 * Plots a circle
 *
 * Plot a circle centered on (x,y), which is optionally filled.
 *
 * \param ctx The current redraw context.
 * \param style Style controlling the circle plot.
 * \param x x coordinate of circle centre.
 * \param y y coordinate of circle centre.
 * \param radius circle radius.
 * \return NSERROR_OK on success else error code.
 */
static nserror
framebuffer_plot_disc(const struct redraw_context *ctx,
		const plot_style_t *style,
		int x, int y, int radius)
{
	nsfb_bbox_t ellipse;
	ellipse.x0 = x - radius;
	ellipse.y0 = y - radius;
	ellipse.x1 = x + radius;
	ellipse.y1 = y + radius;

	if (style->fill_type != PLOT_OP_TYPE_NONE) {
		nsfb_plot_ellipse_fill(nsfb, &ellipse, style->fill_colour);
	}

	if (style->stroke_type != PLOT_OP_TYPE_NONE) {
		nsfb_plot_ellipse(nsfb, &ellipse, style->stroke_colour);
	}
	return NSERROR_OK;
}


/**
 * Plots a line
 *
 * plot a line from (x0,y0) to (x1,y1). Coordinates are at
 *  centre of line width/thickness.
 *
 * \param ctx The current redraw context.
 * \param style Style controlling the line plot.
 * \param line A rectangle defining the line to be drawn
 * \return NSERROR_OK on success else error code.
 */
static nserror
framebuffer_plot_line(const struct redraw_context *ctx,
		const plot_style_t *style,
		const struct rect *line)
{
	nsfb_bbox_t rect;
	nsfb_plot_pen_t pen;

	rect.x0 = line->x0;
	rect.y0 = line->y0;
	rect.x1 = line->x1;
	rect.y1 = line->y1;

	if (style->stroke_type != PLOT_OP_TYPE_NONE) {

		if (style->stroke_type == PLOT_OP_TYPE_DOT) {
			pen.stroke_type = NFSB_PLOT_OPTYPE_PATTERN;
			pen.stroke_pattern = 0xAAAAAAAA;
		} else if (style->stroke_type == PLOT_OP_TYPE_DASH) {
			pen.stroke_type = NFSB_PLOT_OPTYPE_PATTERN;
			pen.stroke_pattern = 0xF0F0F0F0;
		} else {
			pen.stroke_type = NFSB_PLOT_OPTYPE_SOLID;
		}

		pen.stroke_colour = style->stroke_colour;
		pen.stroke_width = plot_style_fixed_to_int(style->stroke_width);
		nsfb_plot_line(nsfb, &rect, &pen);
	}

	return NSERROR_OK;
}


/**
 * Plots a rectangle.
 *
 * The rectangle can be filled an outline or both controlled
 *  by the plot style The line can be solid, dotted or
 *  dashed. Top left corner at (x0,y0) and rectangle has given
 *  width and height.
 *
 * \param ctx The current redraw context.
 * \param style Style controlling the rectangle plot.
 * \param nsrect A rectangle defining the line to be drawn
 * \return NSERROR_OK on success else error code.
 */
static nserror
framebuffer_plot_rectangle(const struct redraw_context *ctx,
		     const plot_style_t *style,
		     const struct rect *nsrect)
{
	nsfb_bbox_t rect;
	bool dotted = false;
	bool dashed = false;

	rect.x0 = nsrect->x0;
	rect.y0 = nsrect->y0;
	rect.x1 = nsrect->x1;
	rect.y1 = nsrect->y1;

	if (style->fill_type != PLOT_OP_TYPE_NONE) {
		nsfb_plot_rectangle_fill(nsfb, &rect, style->fill_colour);
	}

	if (style->stroke_type != PLOT_OP_TYPE_NONE) {
		if (style->stroke_type == PLOT_OP_TYPE_DOT) {
			dotted = true;
		}

		if (style->stroke_type == PLOT_OP_TYPE_DASH) {
			dashed = true;
		}

		nsfb_plot_rectangle(nsfb, &rect,
				plot_style_fixed_to_int(style->stroke_width),
				style->stroke_colour, dotted, dashed);
	}
	return NSERROR_OK;
}


/**
 * Plot a polygon
 *
 * Plots a filled polygon with straight lines between
 * points. The lines around the edge of the ploygon are not
 * plotted. The polygon is filled with the non-zero winding
 * rule.
 *
 * \param ctx The current redraw context.
 * \param style Style controlling the polygon plot.
 * \param p verticies of polygon
 * \param n number of verticies.
 * \return NSERROR_OK on success else error code.
 */
static nserror
framebuffer_plot_polygon(const struct redraw_context *ctx,
		   const plot_style_t *style,
		   const int *p,
		   unsigned int n)
{
	if (!nsfb_plot_polygon(nsfb, p, n, style->fill_colour)) {
		return NSERROR_INVALID;
	}
	return NSERROR_OK;
}


/**
 * Plots a path.
 *
 * Path plot consisting of cubic Bezier curves. Line and fill colour is
 *  controlled by the plot style.
 *
 * \param ctx The current redraw context.
 * \param pstyle Style controlling the path plot.
 * \param p elements of path
 * \param n nunber of elements on path
 * \param transform A transform to apply to the path.
 * \return NSERROR_OK on success else error code.
 */
static nserror
framebuffer_plot_path(const struct redraw_context *ctx,
		const plot_style_t *pstyle,
		const float *p,
		unsigned int n,
		const float transform[6])
{
	NSLOG(netsurf, INFO, "path unimplemented");
	return NSERROR_OK;
}


/**
 * Plot a bitmap
 *
 * Tiled plot of a bitmap image. (x,y) gives the top left
 * coordinate of an explicitly placed tile. From this tile the
 * image can repeat in all four directions -- up, down, left
 * and right -- to the extents given by the current clip
 * rectangle.
 *
 * The bitmap_flags say whether to tile in the x and y
 * directions. If not tiling in x or y directions, the single
 * image is plotted. The width and height give the dimensions
 * the image is to be scaled to.
 *
 * \param ctx The current redraw context.
 * \param bitmap The bitmap to plot
 * \param x The x coordinate to plot the bitmap
 * \param y The y coordiante to plot the bitmap
 * \param width The width of area to plot the bitmap into
 * \param height The height of area to plot the bitmap into
 * \param bg the background colour to alpha blend into
 * \param flags the flags controlling the type of plot operation
 * \return NSERROR_OK on success else error code.
 */
static nserror
framebuffer_plot_bitmap(const struct redraw_context *ctx,
		  struct bitmap *bitmap,
		  int x, int y,
		  int width,
		  int height,
		  colour bg,
		  bitmap_flags_t flags)
{
	nsfb_bbox_t loc;
	nsfb_bbox_t clipbox;
	bool repeat_x = (flags & BITMAPF_REPEAT_X);
	bool repeat_y = (flags & BITMAPF_REPEAT_Y);
	int bmwidth;
	int bmheight;
	int bmstride;
	enum nsfb_format_e bmformat;
	unsigned char *bmptr;
	nsfb_t *bm = (nsfb_t *)bitmap;

	/* x and y define coordinate of top left of of the initial explicitly
	 * placed tile. The width and height are the image scaling and the
	 * bounding box defines the extent of the repeat (which may go in all
	 * four directions from the initial tile).
	 */

	if (!(repeat_x || repeat_y)) {
		/* Not repeating at all, so just plot it */
		loc.x0 = x;
		loc.y0 = y;
		loc.x1 = loc.x0 + width;
		loc.y1 = loc.y0 + height;

		if (!nsfb_plot_copy(bm, NULL, nsfb, &loc)) {
			return NSERROR_INVALID;
		}
		return NSERROR_OK;
	}

	nsfb_plot_get_clip(nsfb, &clipbox);
	nsfb_get_geometry(bm, &bmwidth, &bmheight, &bmformat);
	nsfb_get_buffer(bm, &bmptr, &bmstride);

	/* Optimise tiled plots of 1x1 bitmaps by replacing with a flat fill
	 * of the area.  Can only be done when image is fully opaque. */
	if ((bmwidth == 1) && (bmheight == 1)) {
		if ((*(nsfb_colour_t *)bmptr & 0xff000000) != 0) {
			if (!nsfb_plot_rectangle_fill(nsfb, &clipbox,
						      *(nsfb_colour_t *)bmptr)) {
				return NSERROR_INVALID;
			}
			return NSERROR_OK;
		}
	}

	/* Optimise tiled plots of bitmaps scaled to 1x1 by replacing with
	 * a flat fill of the area.  Can only be done when image is fully
	 * opaque. */
	if ((width == 1) && (height == 1)) {
		if (framebuffer_bitmap_get_opaque(bm)) {
			/** TODO: Currently using top left pixel. Maybe centre
			 *        pixel or average value would be better. */
			if (!nsfb_plot_rectangle_fill(nsfb, &clipbox,
						      *(nsfb_colour_t *)bmptr)) {
				return NSERROR_INVALID;
			}
			return NSERROR_OK;
		}
	}

	/* get left most tile position */
	if (repeat_x) {
		for (; x > clipbox.x0; x -= width);
	}

	/* get top most tile position */
	if (repeat_y) {
		for (; y > clipbox.y0; y -= height);
	}

	/* set up top left tile location */
	loc.x0 = x;
	loc.y0 = y;
	loc.x1 = loc.x0 + width;
	loc.y1 = loc.y0 + height;

	/* plot tiling across and down to extents */
	nsfb_plot_bitmap_tiles(nsfb, &loc,
			repeat_x ? ((clipbox.x1 - x) + width  - 1) / width  : 1,
			repeat_y ? ((clipbox.y1 - y) + height - 1) / height : 1,
			(nsfb_colour_t *)bmptr, bmwidth, bmheight,
			bmstride * 8 / 32, bmformat == NSFB_FMT_ABGR8888);

	return NSERROR_OK;
}


#ifdef FB_USE_FREETYPE
/**
 * Text plotting.
 *
 * \param ctx The current redraw context.
 * \param fstyle plot style for this text
 * \param x x coordinate
 * \param y y coordinate
 * \param text UTF-8 string to plot
 * \param length length of string, in bytes
 * \return NSERROR_OK on success else error code.
 */
static nserror
framebuffer_plot_text(const struct redraw_context *ctx,
		const struct plot_font_style *fstyle,
		int x,
		int y,
		const char *text,
		size_t length)
{
	uint32_t ucs4;
	size_t nxtchr = 0;
	FT_Glyph glyph;
	FT_BitmapGlyph bglyph;
	nsfb_bbox_t loc;

	while (nxtchr < length) {
		ucs4 = utf8_to_ucs4(text + nxtchr, length - nxtchr);
		nxtchr = utf8_next(text, length, nxtchr);

		glyph = fb_getglyph(fstyle, ucs4);
		if (glyph == NULL)
			continue;

		if (glyph->format == FT_GLYPH_FORMAT_BITMAP) {
			bglyph = (FT_BitmapGlyph)glyph;

			loc.x0 = x + bglyph->left;
			loc.y0 = y - bglyph->top;
			loc.x1 = loc.x0 + bglyph->bitmap.width;
			loc.y1 = loc.y0 + bglyph->bitmap.rows;

			/* now, draw to our target surface */
			if (bglyph->bitmap.pixel_mode == FT_PIXEL_MODE_MONO) {
			    nsfb_plot_glyph1(nsfb,
					     &loc,
					     bglyph->bitmap.buffer,
					     bglyph->bitmap.pitch,
					     fstyle->foreground);
			} else {
			    nsfb_plot_glyph8(nsfb,
					     &loc,
					     bglyph->bitmap.buffer,
					     bglyph->bitmap.pitch,
					     fstyle->foreground);
			}
		}
		x += glyph->advance.x >> 16;

	}
	return NSERROR_OK;

}

#else

/**
 * Text plotting.
 *
 * \param ctx The current redraw context.
 * \param fstyle plot style for this text
 * \param x x coordinate
 * \param y y coordinate
 * \param text UTF-8 string to plot
 * \param length length of string, in bytes
 * \return NSERROR_OK on success else error code.
 */
static nserror
framebuffer_plot_text(const struct redraw_context *ctx,
		const struct plot_font_style *fstyle,
		int x,
		int y,
		const char *text,
		size_t length)
{
    enum fb_font_style style = fb_get_font_style(fstyle);
    int size = fb_get_font_size(fstyle);
    const uint8_t *chrp;
    size_t nxtchr = 0;
    nsfb_bbox_t loc;
    uint32_t ucs4;
    int p = FB_FONT_PITCH * size;
    int w = FB_FONT_WIDTH * size;
    int h = FB_FONT_HEIGHT * size;

    y -= ((h * 3) / 4);
    /* the coord is the bottom-left of the pixels offset by 1 to make
     * it work since fb coords are the top-left of pixels */
    y += 1;

    while (nxtchr < length) {
	ucs4 = utf8_to_ucs4(text + nxtchr, length - nxtchr);
	nxtchr = utf8_next(text, length, nxtchr);

	if (!codepoint_displayable(ucs4))
		continue;

	loc.x0 = x;
	loc.y0 = y;
	loc.x1 = loc.x0 + w;
	loc.y1 = loc.y0 + h;

	chrp = fb_get_glyph(ucs4, style, size);
	nsfb_plot_glyph1(nsfb, &loc, chrp, p, fstyle->foreground);

	x += w;

    }

    return NSERROR_OK;
}
#endif


/** framebuffer plot operation table */
const struct plotter_table fb_plotters = {
	.clip = framebuffer_plot_clip,
	.arc = framebuffer_plot_arc,
	.disc = framebuffer_plot_disc,
	.line = framebuffer_plot_line,
	.rectangle = framebuffer_plot_rectangle,
	.polygon = framebuffer_plot_polygon,
	.path = framebuffer_plot_path,
	.bitmap = framebuffer_plot_bitmap,
	.text = framebuffer_plot_text,
	.option_knockout = true,
};


static bool framebuffer_format_from_bpp(int bpp, enum nsfb_format_e *fmt)
{
	switch (bpp) {
	case 32:
		*fmt = NSFB_FMT_XRGB8888;
		break;

	case 24:
		*fmt = NSFB_FMT_RGB888;
		break;

	case 16:
		*fmt = NSFB_FMT_RGB565;
		break;

	case 8:
		*fmt = NSFB_FMT_I8;
		break;

	case 4:
		*fmt = NSFB_FMT_I4;
		break;

	case 1:
		*fmt = NSFB_FMT_I1;
		break;

	default:
		NSLOG(netsurf, INFO, "Bad bits per pixel (%d)\n", bpp);
		return false;
	}

	return true;
}



nsfb_t *
framebuffer_initialise(const char *fename, int width, int height, int bpp)
{
    enum nsfb_type_e fbtype;
    enum nsfb_format_e fbfmt;

    /* bpp is a proxy for the framebuffer format */
    if (framebuffer_format_from_bpp(bpp, &fbfmt) == false) {
	return NULL;
    }

    fbtype = nsfb_type_from_name(fename);
    if (fbtype == NSFB_SURFACE_NONE) {
	NSLOG(netsurf, INFO,
              "The %s surface is not available from libnsfb\n", fename);
	return NULL;
    }

    nsfb = nsfb_new(fbtype);
    if (nsfb == NULL) {
	NSLOG(netsurf, INFO, "Unable to create %s fb surface\n", fename);
	return NULL;
    }

    if (nsfb_set_geometry(nsfb, width, height, fbfmt) == -1) {
	NSLOG(netsurf, INFO, "Unable to set surface geometry\n");
	nsfb_free(nsfb);
	return NULL;
    }

    nsfb_cursor_init(nsfb);

    if (nsfb_init(nsfb) == -1) {
	NSLOG(netsurf, INFO, "Unable to initialise nsfb surface\n");
	nsfb_free(nsfb);
	return NULL;
    }

    return nsfb;

}

bool
framebuffer_resize(nsfb_t *nsfb, int width, int height, int bpp)
{
    enum nsfb_format_e fbfmt;

    /* bpp is a proxy for the framebuffer format */
    if (framebuffer_format_from_bpp(bpp, &fbfmt) == false) {
	return false;
    }

    if (nsfb_set_geometry(nsfb, width, height, fbfmt) == -1) {
	NSLOG(netsurf, INFO, "Unable to change surface geometry\n");
	return false;
    }

    return true;

}

void
framebuffer_finalise(void)
{
    nsfb_free(nsfb);
}

bool
framebuffer_set_cursor(struct fbtk_bitmap *bm)
{
    return nsfb_cursor_set(nsfb, (nsfb_colour_t *)bm->pixdata, bm->width, bm->height, bm->width, bm->hot_x, bm->hot_y);
}

nsfb_t *framebuffer_set_surface(nsfb_t *new_nsfb)
{
	nsfb_t *old_nsfb;
	old_nsfb = nsfb;
	nsfb = new_nsfb;
	return old_nsfb;
}







netsurf-vince/pdf/frontends/framebuffer/framebuffer.h

/*
 * Copyright 2008 Vincent Sanders <vince@simtec.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * framebuffer interface.
 */

#ifndef NETSURF_FB_FRAMEBUFFER_H
#define NETSURF_FB_FRAMEBUFFER_H

extern const struct plotter_table fb_plotters;

nsfb_t *framebuffer_initialise(const char *fename, int width, int height, int bpp);
bool framebuffer_resize(nsfb_t *nsfb, int width, int height, int bpp);
void framebuffer_finalise(void);
bool framebuffer_set_cursor(struct fbtk_bitmap *bm);

/** Set framebuffer surface to render into
 *
 * @return return old surface
 */
nsfb_t *framebuffer_set_surface(nsfb_t *new_nsfb);

#endif







netsurf-vince/pdf/frontends/framebuffer/gui.c

/*
 * Copyright 2008, 2014 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdint.h>
#include <limits.h>
#include <getopt.h>
#include <assert.h>
#include <string.h>
#include <stdbool.h>
#include <stdlib.h>
#include <nsutils/time.h>

#include <libnsfb.h>
#include <libnsfb_plot.h>
#include <libnsfb_event.h>

#include "utils/utils.h"
#include "utils/nsoption.h"
#include "utils/filepath.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "netsurf/browser_window.h"
#include "netsurf/keypress.h"
#include "desktop/browser_history.h"
#include "netsurf/plotters.h"
#include "netsurf/window.h"
#include "netsurf/misc.h"
#include "netsurf/netsurf.h"
#include "netsurf/cookie_db.h"
#include "content/fetch.h"

#include "framebuffer/gui.h"
#include "framebuffer/fbtk.h"
#include "framebuffer/framebuffer.h"
#include "framebuffer/schedule.h"
#include "framebuffer/findfile.h"
#include "framebuffer/image_data.h"
#include "framebuffer/font.h"
#include "framebuffer/clipboard.h"
#include "framebuffer/fetch.h"
#include "framebuffer/bitmap.h"
#include "framebuffer/local_history.h"


#define NSFB_TOOLBAR_DEFAULT_LAYOUT "blfsrutc"

fbtk_widget_t *fbtk;

static bool fb_complete = false;

struct gui_window *input_window = NULL;
struct gui_window *search_current_window;
struct gui_window *window_list = NULL;

/* private data for browser user widget */
struct browser_widget_s {
	struct browser_window *bw; /**< The browser window connected to this gui window */
	int scrollx, scrolly; /**< scroll offsets. */

	/* Pending window redraw state. */
	bool redraw_required; /**< flag indicating the foreground loop
			       * needs to redraw the browser widget.
			       */
	bbox_t redraw_box; /**< Area requiring redraw. */
	bool pan_required; /**< flag indicating the foreground loop
			    * needs to pan the window.
			    */
	int panx, pany; /**< Panning required. */
};

static struct gui_drag {
	enum state {
		GUI_DRAG_NONE,
		GUI_DRAG_PRESSED,
		GUI_DRAG_DRAG
	} state;
	int button;
	int x;
	int y;
	bool grabbed_pointer;
} gui_drag;


/**
 * Cause an abnormal program termination.
 *
 * \note This never returns and is intended to terminate without any cleanup.
 *
 * \param error The message to display to the user.
 */
static void die(const char *error)
{
	fprintf(stderr, "%s\n", error);
	exit(1);
}


/**
 * Warn the user of an event.
 *
 * \param[in] warning A warning looked up in the message translation table
 * \param[in] detail Additional text to be displayed or NULL.
 * \return NSERROR_OK on success or error code if there was a
 *           faliure displaying the message to the user.
 */
static nserror fb_warn_user(const char *warning, const char *detail)
{
	NSLOG(netsurf, INFO, "%s %s", warning, detail);
	return NSERROR_OK;
}

/* queue a redraw operation, co-ordinates are relative to the window */
static void
fb_queue_redraw(struct fbtk_widget_s *widget, int x0, int y0, int x1, int y1)
{
	struct browser_widget_s *bwidget = fbtk_get_userpw(widget);

	bwidget->redraw_box.x0 = min(bwidget->redraw_box.x0, x0);
	bwidget->redraw_box.y0 = min(bwidget->redraw_box.y0, y0);
	bwidget->redraw_box.x1 = max(bwidget->redraw_box.x1, x1);
	bwidget->redraw_box.y1 = max(bwidget->redraw_box.y1, y1);

	if (fbtk_clip_to_widget(widget, &bwidget->redraw_box)) {
		bwidget->redraw_required = true;
		fbtk_request_redraw(widget);
	} else {
		bwidget->redraw_box.y0 = bwidget->redraw_box.x0 = INT_MAX;
		bwidget->redraw_box.y1 = bwidget->redraw_box.x1 = -(INT_MAX);
		bwidget->redraw_required = false;
	}
}

/* queue a window scroll */
static void
widget_scroll_y(struct gui_window *gw, int y, bool abs)
{
	struct browser_widget_s *bwidget = fbtk_get_userpw(gw->browser);
	int content_width, content_height;
	int height;

	NSLOG(netsurf, DEEPDEBUG, "window scroll");
	if (abs) {
		bwidget->pany = y - bwidget->scrolly;
	} else {
		bwidget->pany += y;
	}

	browser_window_get_extents(gw->bw, true,
			&content_width, &content_height);

	height = fbtk_get_height(gw->browser);

	/* dont pan off the top */
	if ((bwidget->scrolly + bwidget->pany) < 0)
		bwidget->pany = -bwidget->scrolly;

	/* do not pan off the bottom of the content */
	if ((bwidget->scrolly + bwidget->pany) > (content_height - height))
		bwidget->pany = (content_height - height) - bwidget->scrolly;

	if (bwidget->pany == 0)
		return;

	bwidget->pan_required = true;

	fbtk_request_redraw(gw->browser);

	fbtk_set_scroll_position(gw->vscroll, bwidget->scrolly + bwidget->pany);
}

/* queue a window scroll */
static void
widget_scroll_x(struct gui_window *gw, int x, bool abs)
{
	struct browser_widget_s *bwidget = fbtk_get_userpw(gw->browser);
	int content_width, content_height;
	int width;

	if (abs) {
		bwidget->panx = x - bwidget->scrollx;
	} else {
		bwidget->panx += x;
	}

	browser_window_get_extents(gw->bw, true,
			&content_width, &content_height);

	width = fbtk_get_width(gw->browser);

	/* dont pan off the left */
	if ((bwidget->scrollx + bwidget->panx) < 0)
		bwidget->panx = - bwidget->scrollx;

	/* do not pan off the right of the content */
	if ((bwidget->scrollx + bwidget->panx) > (content_width - width))
		bwidget->panx = (content_width - width) - bwidget->scrollx;

	if (bwidget->panx == 0)
		return;

	bwidget->pan_required = true;

	fbtk_request_redraw(gw->browser);

	fbtk_set_scroll_position(gw->hscroll, bwidget->scrollx + bwidget->panx);
}

static void
fb_pan(fbtk_widget_t *widget,
       struct browser_widget_s *bwidget,
       struct browser_window *bw)
{
	int x;
	int y;
	int width;
	int height;
	nsfb_bbox_t srcbox;
	nsfb_bbox_t dstbox;

	nsfb_t *nsfb = fbtk_get_nsfb(widget);

	height = fbtk_get_height(widget);
	width = fbtk_get_width(widget);

	NSLOG(netsurf, DEEPDEBUG, "panning %d, %d",
			bwidget->panx, bwidget->pany);

	x = fbtk_get_absx(widget);
	y = fbtk_get_absy(widget);

	/* if the pan exceeds the viewport size just redraw the whole area */
	if (bwidget->pany >= height || bwidget->pany <= -height ||
	    bwidget->panx >= width || bwidget->panx <= -width) {

		bwidget->scrolly += bwidget->pany;
		bwidget->scrollx += bwidget->panx;
		fb_queue_redraw(widget, 0, 0, width, height);

		/* ensure we don't try to scroll again */
		bwidget->panx = 0;
		bwidget->pany = 0;
		bwidget->pan_required = false;
		return;
	}

	if (bwidget->pany < 0) {
		/* pan up by less then viewport height */
		srcbox.x0 = x;
		srcbox.y0 = y;
		srcbox.x1 = srcbox.x0 + width;
		srcbox.y1 = srcbox.y0 + height + bwidget->pany;

		dstbox.x0 = x;
		dstbox.y0 = y - bwidget->pany;
		dstbox.x1 = dstbox.x0 + width;
		dstbox.y1 = dstbox.y0 + height + bwidget->pany;

		/* move part that remains visible up */
		nsfb_plot_copy(nsfb, &srcbox, nsfb, &dstbox);

		/* redraw newly exposed area */
		bwidget->scrolly += bwidget->pany;
		fb_queue_redraw(widget, 0, 0, width, - bwidget->pany);

	} else if (bwidget->pany > 0) {
		/* pan down by less then viewport height */
		srcbox.x0 = x;
		srcbox.y0 = y + bwidget->pany;
		srcbox.x1 = srcbox.x0 + width;
		srcbox.y1 = srcbox.y0 + height - bwidget->pany;

		dstbox.x0 = x;
		dstbox.y0 = y;
		dstbox.x1 = dstbox.x0 + width;
		dstbox.y1 = dstbox.y0 + height - bwidget->pany;

		/* move part that remains visible down */
		nsfb_plot_copy(nsfb, &srcbox, nsfb, &dstbox);

		/* redraw newly exposed area */
		bwidget->scrolly += bwidget->pany;
		fb_queue_redraw(widget, 0, height - bwidget->pany,
				width, height);
	}

	if (bwidget->panx < 0) {
		/* pan left by less then viewport width */
		srcbox.x0 = x;
		srcbox.y0 = y;
		srcbox.x1 = srcbox.x0 + width + bwidget->panx;
		srcbox.y1 = srcbox.y0 + height;

		dstbox.x0 = x - bwidget->panx;
		dstbox.y0 = y;
		dstbox.x1 = dstbox.x0 + width + bwidget->panx;
		dstbox.y1 = dstbox.y0 + height;

		/* move part that remains visible left */
		nsfb_plot_copy(nsfb, &srcbox, nsfb, &dstbox);

		/* redraw newly exposed area */
		bwidget->scrollx += bwidget->panx;
		fb_queue_redraw(widget, 0, 0, -bwidget->panx, height);

	} else if (bwidget->panx > 0) {
		/* pan right by less then viewport width */
		srcbox.x0 = x + bwidget->panx;
		srcbox.y0 = y;
		srcbox.x1 = srcbox.x0 + width - bwidget->panx;
		srcbox.y1 = srcbox.y0 + height;

		dstbox.x0 = x;
		dstbox.y0 = y;
		dstbox.x1 = dstbox.x0 + width - bwidget->panx;
		dstbox.y1 = dstbox.y0 + height;

		/* move part that remains visible right */
		nsfb_plot_copy(nsfb, &srcbox, nsfb, &dstbox);

		/* redraw newly exposed area */
		bwidget->scrollx += bwidget->panx;
		fb_queue_redraw(widget, width - bwidget->panx, 0,
				width, height);
	}

	bwidget->pan_required = false;
	bwidget->panx = 0;
	bwidget->pany = 0;
}

static void
fb_redraw(fbtk_widget_t *widget,
	  struct browser_widget_s *bwidget,
	  struct browser_window *bw)
{
	int x;
	int y;
	int caret_x, caret_y, caret_h;
	struct rect clip;
	struct redraw_context ctx = {
		.interactive = true,
		.background_images = true,
		.plot = &fb_plotters
	};
	nsfb_t *nsfb = fbtk_get_nsfb(widget);

	x = fbtk_get_absx(widget);
	y = fbtk_get_absy(widget);

	/* adjust clipping co-ordinates according to window location */
	bwidget->redraw_box.y0 += y;
	bwidget->redraw_box.y1 += y;
	bwidget->redraw_box.x0 += x;
	bwidget->redraw_box.x1 += x;

	nsfb_claim(nsfb, &bwidget->redraw_box);

	/* redraw bounding box is relative to window */
	clip.x0 = bwidget->redraw_box.x0;
	clip.y0 = bwidget->redraw_box.y0;
	clip.x1 = bwidget->redraw_box.x1;
	clip.y1 = bwidget->redraw_box.y1;

	browser_window_redraw(bw,
			x - bwidget->scrollx,
			y - bwidget->scrolly,
			&clip, &ctx);

	if (fbtk_get_caret(widget, &caret_x, &caret_y, &caret_h)) {
		/* This widget has caret, so render it */
		nsfb_bbox_t line;
		nsfb_plot_pen_t pen;

		line.x0 = x - bwidget->scrollx + caret_x;
		line.y0 = y - bwidget->scrolly + caret_y;
		line.x1 = x - bwidget->scrollx + caret_x;
		line.y1 = y - bwidget->scrolly + caret_y + caret_h;

		pen.stroke_type = NFSB_PLOT_OPTYPE_SOLID;
		pen.stroke_width = 1;
		pen.stroke_colour = 0xFF0000FF;

		nsfb_plot_line(nsfb, &line, &pen);
	}

	nsfb_update(fbtk_get_nsfb(widget), &bwidget->redraw_box);

	bwidget->redraw_box.y0 = bwidget->redraw_box.x0 = INT_MAX;
	bwidget->redraw_box.y1 = bwidget->redraw_box.x1 = INT_MIN;
	bwidget->redraw_required = false;
}

static int
fb_browser_window_redraw(fbtk_widget_t *widget, fbtk_callback_info *cbi)
{
	struct gui_window *gw = cbi->context;
	struct browser_widget_s *bwidget;

	bwidget = fbtk_get_userpw(widget);
	if (bwidget == NULL) {
		NSLOG(netsurf, INFO,
		      "browser widget from widget %p was null", widget);
		return -1;
	}

	if (bwidget->pan_required) {
		fb_pan(widget, bwidget, gw->bw);
	}

	if (bwidget->redraw_required) {
		fb_redraw(widget, bwidget, gw->bw);
	} else {
		bwidget->redraw_box.x0 = 0;
		bwidget->redraw_box.y0 = 0;
		bwidget->redraw_box.x1 = fbtk_get_width(widget);
		bwidget->redraw_box.y1 = fbtk_get_height(widget);
		fb_redraw(widget, bwidget, gw->bw);
	}
	return 0;
}

static int fb_browser_window_destroy(fbtk_widget_t *widget,
		fbtk_callback_info *cbi)
{
	struct browser_widget_s *browser_widget;

	if (widget == NULL) {
		return 0;
	}

	/* Free private data */
	browser_widget = fbtk_get_userpw(widget);
	free(browser_widget);

	return 0;
}

static void
framebuffer_surface_iterator(void *ctx, const char *name, enum nsfb_type_e type)
{
	const char *arg0 = ctx;

	fprintf(stderr, "%s: %s\n", arg0, name);
}

static enum nsfb_type_e fetype = NSFB_SURFACE_COUNT;
static const char *fename;
static int febpp;
static int fewidth;
static int feheight;
static const char *feurl;

static void
framebuffer_pick_default_fename(void *ctx, const char *name, enum nsfb_type_e type)
{
	if (type < fetype) {
		fename = name;
	}
}

static bool
process_cmdline(int argc, char** argv)
{
	int opt;
	int option_index;
	static struct option long_options[] = {
		{0, 0, 0,  0 }
	}; /* no long options */

	NSLOG(netsurf, INFO, "argc %d, argv %p", argc, argv);

	nsfb_enumerate_surface_types(framebuffer_pick_default_fename, NULL);

	febpp = 32;

	fewidth = nsoption_int(window_width);
	if (fewidth <= 0) {
		fewidth = 800;
	}
	feheight = nsoption_int(window_height);
	if (feheight <= 0) {
		feheight = 600;
	}

	if ((nsoption_charp(homepage_url) != NULL) && 
	    (nsoption_charp(homepage_url)[0] != '\0')) {
		feurl = nsoption_charp(homepage_url);
	} else {
		feurl = NETSURF_HOMEPAGE;
	}

	while((opt = getopt_long(argc, argv, "f:b:w:h:",
				 long_options, &option_index)) != -1) {
		switch (opt) {
		case 'f':
			fename = optarg;
			break;

		case 'b':
			febpp = atoi(optarg);
			break;

		case 'w':
			fewidth = atoi(optarg);
			break;

		case 'h':
			feheight = atoi(optarg);
			break;

		default:
			fprintf(stderr,
				"Usage: %s [-f frontend] [-b bpp] [-w width] [-h height] <url>\n",
				argv[0]);
			return false;
		}
	}

	if (optind < argc) {
		feurl = argv[optind];
	}

	if (nsfb_type_from_name(fename) == NSFB_SURFACE_NONE) {
		if (strcmp(fename, "?") != 0) {
			fprintf(stderr,
				"%s: Unknown surface `%s`\n", argv[0], fename);
		}
		fprintf(stderr, "%s: Valid surface names are:\n", argv[0]);
		nsfb_enumerate_surface_types(framebuffer_surface_iterator, argv[0]);
		return false;
	}

	return true;
}

/**
 * Set option defaults for framebuffer frontend
 *
 * @param defaults The option table to update.
 * @return error status.
 */
static nserror set_defaults(struct nsoption_s *defaults)
{
	/* Set defaults for absent option strings */
	nsoption_setnull_charp(cookie_file, strdup("~/.netsurf/Cookies"));
	nsoption_setnull_charp(cookie_jar, strdup("~/.netsurf/Cookies"));

	if (nsoption_charp(cookie_file) == NULL ||
	    nsoption_charp(cookie_jar) == NULL) {
		NSLOG(netsurf, INFO, "Failed initialising cookie options");
		return NSERROR_BAD_PARAMETER;
	}

	/* set system colours for framebuffer ui */
	nsoption_set_colour(sys_colour_ActiveBorder, 0x00000000);
	nsoption_set_colour(sys_colour_ActiveCaption, 0x00ddddcc);
	nsoption_set_colour(sys_colour_AppWorkspace, 0x00eeeeee);
	nsoption_set_colour(sys_colour_Background, 0x00aa0000);
	nsoption_set_colour(sys_colour_ButtonFace, 0x00dddddd);
	nsoption_set_colour(sys_colour_ButtonHighlight, 0x00cccccc);
	nsoption_set_colour(sys_colour_ButtonShadow, 0x00bbbbbb);
	nsoption_set_colour(sys_colour_ButtonText, 0x00000000);
	nsoption_set_colour(sys_colour_CaptionText, 0x00000000);
	nsoption_set_colour(sys_colour_GrayText, 0x00777777);
	nsoption_set_colour(sys_colour_Highlight, 0x00ee0000);
	nsoption_set_colour(sys_colour_HighlightText, 0x00000000);
	nsoption_set_colour(sys_colour_InactiveBorder, 0x00000000);
	nsoption_set_colour(sys_colour_InactiveCaption, 0x00ffffff);
	nsoption_set_colour(sys_colour_InactiveCaptionText, 0x00cccccc);
	nsoption_set_colour(sys_colour_InfoBackground, 0x00aaaaaa);
	nsoption_set_colour(sys_colour_InfoText, 0x00000000);
	nsoption_set_colour(sys_colour_Menu, 0x00aaaaaa);
	nsoption_set_colour(sys_colour_MenuText, 0x00000000);
	nsoption_set_colour(sys_colour_Scrollbar, 0x00aaaaaa);
	nsoption_set_colour(sys_colour_ThreeDDarkShadow, 0x00555555);
	nsoption_set_colour(sys_colour_ThreeDFace, 0x00dddddd);
	nsoption_set_colour(sys_colour_ThreeDHighlight, 0x00aaaaaa);
	nsoption_set_colour(sys_colour_ThreeDLightShadow, 0x00999999);
	nsoption_set_colour(sys_colour_ThreeDShadow, 0x00777777);
	nsoption_set_colour(sys_colour_Window, 0x00aaaaaa);
	nsoption_set_colour(sys_colour_WindowFrame, 0x00000000);
	nsoption_set_colour(sys_colour_WindowText, 0x00000000);

	return NSERROR_OK;
}


/**
 * Ensures output logging stream is correctly configured
 */
static bool nslog_stream_configure(FILE *fptr)
{
        /* set log stream to be non-buffering */
	setbuf(fptr, NULL);

	return true;
}

static void framebuffer_run(void)
{
	nsfb_event_t event;
	int timeout; /* timeout in miliseconds */

	while (fb_complete != true) {
		/* run the scheduler and discover how long to wait for
		 * the next event.
		 */
		timeout = schedule_run();

		/* if redraws are pending do not wait for event,
		 * return immediately
		 */
		if (fbtk_get_redraw_pending(fbtk))
			timeout = 0;

		if (fbtk_event(fbtk, &event, timeout)) {
			if ((event.type == NSFB_EVENT_CONTROL) &&
			    (event.value.controlcode ==  NSFB_CONTROL_QUIT))
				fb_complete = true;
		}

		fbtk_redraw(fbtk);
	}
}

static void gui_quit(void)
{
	NSLOG(netsurf, INFO, "gui_quit");

	urldb_save_cookies(nsoption_charp(cookie_jar));

	framebuffer_finalise();
}

/* called back when click in browser window */
static int
fb_browser_window_click(fbtk_widget_t *widget, fbtk_callback_info *cbi)
{
	struct gui_window *gw = cbi->context;
	struct browser_widget_s *bwidget = fbtk_get_userpw(widget);
	browser_mouse_state mouse;
	int x = cbi->x + bwidget->scrollx;
	int y = cbi->y + bwidget->scrolly;
	uint64_t time_now;
	static struct {
		enum { CLICK_SINGLE, CLICK_DOUBLE, CLICK_TRIPLE } type;
		uint64_t time;
	} last_click;

	if (cbi->event->type != NSFB_EVENT_KEY_DOWN &&
	    cbi->event->type != NSFB_EVENT_KEY_UP)
		return 0;

	NSLOG(netsurf, DEEPDEBUG, "browser window clicked at %d,%d",
			cbi->x, cbi->y);

	switch (cbi->event->type) {
	case NSFB_EVENT_KEY_DOWN:
		switch (cbi->event->value.keycode) {
		case NSFB_KEY_MOUSE_1:
			browser_window_mouse_click(gw->bw,
					BROWSER_MOUSE_PRESS_1, x, y);
			gui_drag.state = GUI_DRAG_PRESSED;
			gui_drag.button = 1;
			gui_drag.x = x;
			gui_drag.y = y;
			break;

		case NSFB_KEY_MOUSE_3:
			browser_window_mouse_click(gw->bw,
					BROWSER_MOUSE_PRESS_2, x, y);
			gui_drag.state = GUI_DRAG_PRESSED;
			gui_drag.button = 2;
			gui_drag.x = x;
			gui_drag.y = y;
			break;

		case NSFB_KEY_MOUSE_4:
			/* scroll up */
			if (browser_window_scroll_at_point(gw->bw,
							   x, y,
							   0, -100) == false)
				widget_scroll_y(gw, -100, false);
			break;

		case NSFB_KEY_MOUSE_5:
			/* scroll down */
			if (browser_window_scroll_at_point(gw->bw,
							   x, y,
							   0, 100) == false)
				widget_scroll_y(gw, 100, false);
			break;

		default:
			break;

		}

		break;
	case NSFB_EVENT_KEY_UP:

		mouse = 0;
		nsu_getmonotonic_ms(&time_now);

		switch (cbi->event->value.keycode) {
		case NSFB_KEY_MOUSE_1:
			if (gui_drag.state == GUI_DRAG_DRAG) {
				/* End of a drag, rather than click */

				if (gui_drag.grabbed_pointer) {
					/* need to ungrab pointer */
					fbtk_tgrab_pointer(widget);
					gui_drag.grabbed_pointer = false;
				}

				gui_drag.state = GUI_DRAG_NONE;

				/* Tell core */
				browser_window_mouse_track(gw->bw, 0, x, y);
				break;
			}
			/* This is a click;
			 * clear PRESSED state and pass to core */
			gui_drag.state = GUI_DRAG_NONE;
			mouse = BROWSER_MOUSE_CLICK_1;
			break;

		case NSFB_KEY_MOUSE_3:
			if (gui_drag.state == GUI_DRAG_DRAG) {
				/* End of a drag, rather than click */
				gui_drag.state = GUI_DRAG_NONE;

				if (gui_drag.grabbed_pointer) {
					/* need to ungrab pointer */
					fbtk_tgrab_pointer(widget);
					gui_drag.grabbed_pointer = false;
				}

				/* Tell core */
				browser_window_mouse_track(gw->bw, 0, x, y);
				break;
			}
			/* This is a click;
			 * clear PRESSED state and pass to core */
			gui_drag.state = GUI_DRAG_NONE;
			mouse = BROWSER_MOUSE_CLICK_2;
			break;

		default:
			break;

		}

		/* Determine if it's a double or triple click, allowing
		 * 0.5 seconds (500ms) between clicks
		 */
		if ((time_now < (last_click.time + 500)) &&
		    (cbi->event->value.keycode != NSFB_KEY_MOUSE_4) &&
		    (cbi->event->value.keycode != NSFB_KEY_MOUSE_5)) {
			if (last_click.type == CLICK_SINGLE) {
				/* Set double click */
				mouse |= BROWSER_MOUSE_DOUBLE_CLICK;
				last_click.type = CLICK_DOUBLE;

			} else if (last_click.type == CLICK_DOUBLE) {
				/* Set triple click */
				mouse |= BROWSER_MOUSE_TRIPLE_CLICK;
				last_click.type = CLICK_TRIPLE;
			} else {
				/* Set normal click */
				last_click.type = CLICK_SINGLE;
			}
		} else {
			last_click.type = CLICK_SINGLE;
		}

		if (mouse) {
			browser_window_mouse_click(gw->bw, mouse, x, y);
		}

		last_click.time = time_now;

		break;
	default:
		break;

	}
	return 1;
}

/* called back when movement in browser window */
static int
fb_browser_window_move(fbtk_widget_t *widget, fbtk_callback_info *cbi)
{
	browser_mouse_state mouse = 0;
	struct gui_window *gw = cbi->context;
	struct browser_widget_s *bwidget = fbtk_get_userpw(widget);
	int x = cbi->x + bwidget->scrollx;
	int y = cbi->y + bwidget->scrolly;

	if (gui_drag.state == GUI_DRAG_PRESSED &&
			(abs(x - gui_drag.x) > 5 ||
			 abs(y - gui_drag.y) > 5)) {
		/* Drag started */
		if (gui_drag.button == 1) {
			browser_window_mouse_click(gw->bw,
					BROWSER_MOUSE_DRAG_1,
					gui_drag.x, gui_drag.y);
		} else {
			browser_window_mouse_click(gw->bw,
					BROWSER_MOUSE_DRAG_2,
					gui_drag.x, gui_drag.y);
		}
		gui_drag.grabbed_pointer = fbtk_tgrab_pointer(widget);
		gui_drag.state = GUI_DRAG_DRAG;
	}

	if (gui_drag.state == GUI_DRAG_DRAG) {
		/* set up mouse state */
		mouse |= BROWSER_MOUSE_DRAG_ON;

		if (gui_drag.button == 1)
			mouse |= BROWSER_MOUSE_HOLDING_1;
		else
			mouse |= BROWSER_MOUSE_HOLDING_2;
	}

	browser_window_mouse_track(gw->bw, mouse, x, y);

	return 0;
}


static int
fb_browser_window_input(fbtk_widget_t *widget, fbtk_callback_info *cbi)
{
	struct gui_window *gw = cbi->context;
	static fbtk_modifier_type modifier = FBTK_MOD_CLEAR;
	int ucs4 = -1;

	NSLOG(netsurf, INFO, "got value %d", cbi->event->value.keycode);

	switch (cbi->event->type) {
	case NSFB_EVENT_KEY_DOWN:
		switch (cbi->event->value.keycode) {

		case NSFB_KEY_DELETE:
			browser_window_key_press(gw->bw, NS_KEY_DELETE_RIGHT);
			break;

		case NSFB_KEY_PAGEUP:
			if (browser_window_key_press(gw->bw,
					NS_KEY_PAGE_UP) == false)
				widget_scroll_y(gw, -fbtk_get_height(
						gw->browser), false);
			break;

		case NSFB_KEY_PAGEDOWN:
			if (browser_window_key_press(gw->bw,
					NS_KEY_PAGE_DOWN) == false)
				widget_scroll_y(gw, fbtk_get_height(
						gw->browser), false);
			break;

		case NSFB_KEY_RIGHT:
			if (modifier & FBTK_MOD_RCTRL ||
					modifier & FBTK_MOD_LCTRL) {
				/* CTRL held */
				if (browser_window_key_press(gw->bw,
						NS_KEY_LINE_END) == false)
					widget_scroll_x(gw, INT_MAX, true);

			} else if (modifier & FBTK_MOD_RSHIFT ||
					modifier & FBTK_MOD_LSHIFT) {
				/* SHIFT held */
				if (browser_window_key_press(gw->bw,
						NS_KEY_WORD_RIGHT) == false)
					widget_scroll_x(gw, fbtk_get_width(
						gw->browser), false);

			} else {
				/* no modifier */
				if (browser_window_key_press(gw->bw,
						NS_KEY_RIGHT) == false)
					widget_scroll_x(gw, 100, false);
			}
			break;

		case NSFB_KEY_LEFT:
			if (modifier & FBTK_MOD_RCTRL ||
					modifier & FBTK_MOD_LCTRL) {
				/* CTRL held */
				if (browser_window_key_press(gw->bw,
						NS_KEY_LINE_START) == false)
					widget_scroll_x(gw, 0, true);

			} else if (modifier & FBTK_MOD_RSHIFT ||
					modifier & FBTK_MOD_LSHIFT) {
				/* SHIFT held */
				if (browser_window_key_press(gw->bw,
						NS_KEY_WORD_LEFT) == false)
					widget_scroll_x(gw, -fbtk_get_width(
						gw->browser), false);

			} else {
				/* no modifier */
				if (browser_window_key_press(gw->bw,
						NS_KEY_LEFT) == false)
					widget_scroll_x(gw, -100, false);
			}
			break;

		case NSFB_KEY_UP:
			if (browser_window_key_press(gw->bw,
					NS_KEY_UP) == false)
				widget_scroll_y(gw, -100, false);
			break;

		case NSFB_KEY_DOWN:
			if (browser_window_key_press(gw->bw,
					NS_KEY_DOWN) == false)
				widget_scroll_y(gw, 100, false);
			break;

		case NSFB_KEY_MINUS:
			if (modifier & FBTK_MOD_RCTRL ||
					modifier & FBTK_MOD_LCTRL) {
				browser_window_set_scale(gw->bw, -0.1, false);
			}
			break;

		case NSFB_KEY_EQUALS: /* PLUS */
			if (modifier & FBTK_MOD_RCTRL ||
					modifier & FBTK_MOD_LCTRL) {
				browser_window_set_scale(gw->bw, 0.1, false);
			}
			break;

		case NSFB_KEY_0:
			if (modifier & FBTK_MOD_RCTRL ||
					modifier & FBTK_MOD_LCTRL) {
				browser_window_set_scale(gw->bw, 1.0, true);
			}
			break;

		case NSFB_KEY_RSHIFT:
			modifier |= FBTK_MOD_RSHIFT;
			break;

		case NSFB_KEY_LSHIFT:
			modifier |= FBTK_MOD_LSHIFT;
			break;

		case NSFB_KEY_RCTRL:
			modifier |= FBTK_MOD_RCTRL;
			break;

		case NSFB_KEY_LCTRL:
			modifier |= FBTK_MOD_LCTRL;
			break;

		case NSFB_KEY_y:
		case NSFB_KEY_z:
			if (cbi->event->value.keycode == NSFB_KEY_z &&
					(modifier & FBTK_MOD_RCTRL ||
					 modifier & FBTK_MOD_LCTRL) &&
					(modifier & FBTK_MOD_RSHIFT ||
					 modifier & FBTK_MOD_LSHIFT)) {
				/* Z pressed with CTRL and SHIFT held */
				browser_window_key_press(gw->bw, NS_KEY_REDO);
				break;

			} else if (cbi->event->value.keycode == NSFB_KEY_z &&
					(modifier & FBTK_MOD_RCTRL ||
					 modifier & FBTK_MOD_LCTRL)) {
				/* Z pressed with CTRL held */
				browser_window_key_press(gw->bw, NS_KEY_UNDO);
				break;

			} else if (cbi->event->value.keycode == NSFB_KEY_y &&
					(modifier & FBTK_MOD_RCTRL ||
					 modifier & FBTK_MOD_LCTRL)) {
				/* Y pressed with CTRL held */
				browser_window_key_press(gw->bw, NS_KEY_REDO);
				break;
			}
			/* Z or Y pressed but not undo or redo; */
			/* Fall through */

		default:
			ucs4 = fbtk_keycode_to_ucs4(cbi->event->value.keycode,
						    modifier);
			if (ucs4 != -1)
				browser_window_key_press(gw->bw, ucs4);
			break;
		}
		break;

	case NSFB_EVENT_KEY_UP:
		switch (cbi->event->value.keycode) {
		case NSFB_KEY_RSHIFT:
			modifier &= ~FBTK_MOD_RSHIFT;
			break;

		case NSFB_KEY_LSHIFT:
			modifier &= ~FBTK_MOD_LSHIFT;
			break;

		case NSFB_KEY_RCTRL:
			modifier &= ~FBTK_MOD_RCTRL;
			break;

		case NSFB_KEY_LCTRL:
			modifier &= ~FBTK_MOD_LCTRL;
			break;

		default:
			break;
		}
		break;

	default:
		break;
	}

	return 0;
}

static void
fb_update_back_forward(struct gui_window *gw)
{
	struct browser_window *bw = gw->bw;

	fbtk_set_bitmap(gw->back,
			(browser_window_back_available(bw)) ?
			&left_arrow : &left_arrow_g);
	fbtk_set_bitmap(gw->forward,
			(browser_window_forward_available(bw)) ?
			&right_arrow : &right_arrow_g);
}

/* left icon click routine */
static int
fb_leftarrow_click(fbtk_widget_t *widget, fbtk_callback_info *cbi)
{
	struct gui_window *gw = cbi->context;
	struct browser_window *bw = gw->bw;

	if (cbi->event->type != NSFB_EVENT_KEY_UP)
		return 0;

	if (browser_window_back_available(bw))
		browser_window_history_back(bw, false);

	fb_update_back_forward(gw);

	return 1;
}

/* right arrow icon click routine */
static int
fb_rightarrow_click(fbtk_widget_t *widget, fbtk_callback_info *cbi)
{
	struct gui_window *gw = cbi->context;
	struct browser_window *bw = gw->bw;

	if (cbi->event->type != NSFB_EVENT_KEY_UP)
		return 0;

	if (browser_window_forward_available(bw))
		browser_window_history_forward(bw, false);

	fb_update_back_forward(gw);
	return 1;

}

/* reload icon click routine */
static int
fb_reload_click(fbtk_widget_t *widget, fbtk_callback_info *cbi)
{
	struct browser_window *bw = cbi->context;

	if (cbi->event->type != NSFB_EVENT_KEY_UP)
		return 0;

	browser_window_reload(bw, true);
	return 1;
}

/* stop icon click routine */
static int
fb_stop_click(fbtk_widget_t *widget, fbtk_callback_info *cbi)
{
	struct browser_window *bw = cbi->context;

	if (cbi->event->type != NSFB_EVENT_KEY_UP)
		return 0;

	browser_window_stop(bw);
	return 0;
}

static int
fb_osk_click(fbtk_widget_t *widget, fbtk_callback_info *cbi)
{

	if (cbi->event->type != NSFB_EVENT_KEY_UP)
		return 0;

	map_osk();

	return 0;
}

/* close browser window icon click routine */
static int
fb_close_click(fbtk_widget_t *widget, fbtk_callback_info *cbi)
{
	if (cbi->event->type != NSFB_EVENT_KEY_UP)
		return 0;

	fb_complete = true;

	return 0;
}

static int
fb_scroll_callback(fbtk_widget_t *widget, fbtk_callback_info *cbi)
{
	struct gui_window *gw = cbi->context;

	switch (cbi->type) {
	case FBTK_CBT_SCROLLY:
		widget_scroll_y(gw, cbi->y, true);
		break;

	case FBTK_CBT_SCROLLX:
		widget_scroll_x(gw, cbi->x, true);
		break;

	default:
		break;
	}
	return 0;
}

static int
fb_url_enter(void *pw, char *text)
{
	struct browser_window *bw = pw;
	nsurl *url;
	nserror error;

	error = nsurl_create(text, &url);
	if (error != NSERROR_OK) {
		fb_warn_user("Errorcode:", messages_get_errorcode(error));
	} else {
		browser_window_navigate(bw, url, NULL, BW_NAVIGATE_HISTORY,
				NULL, NULL, NULL);
		nsurl_unref(url);
	}

	return 0;
}

static int
fb_url_move(fbtk_widget_t *widget, fbtk_callback_info *cbi)
{
	framebuffer_set_cursor(&caret_image);
	return 0;
}

static int
set_ptr_default_move(fbtk_widget_t *widget, fbtk_callback_info *cbi)
{
	framebuffer_set_cursor(&pointer_image);
	return 0;
}

static int
fb_localhistory_btn_clik(fbtk_widget_t *widget, fbtk_callback_info *cbi)
{
	struct gui_window *gw = cbi->context;

	if (cbi->event->type != NSFB_EVENT_KEY_UP)
		return 0;

	fb_local_history_present(fbtk, gw->bw);

	return 0;
}


/** Create a toolbar window and populate it with buttons. 
 *
 * The toolbar layout uses a character to define buttons type and position:
 * b - back
 * l - local history
 * f - forward
 * s - stop 
 * r - refresh
 * u - url bar expands to fit remaining space
 * t - throbber/activity indicator
 * c - close the current window
 *
 * The default layout is "blfsrut" there should be no more than a
 * single url bar entry or behaviour will be undefined.
 *
 * @param gw Parent window 
 * @param toolbar_height The height in pixels of the toolbar
 * @param padding The padding in pixels round each element of the toolbar
 * @param frame_col Frame colour.
 * @param toolbar_layout A string defining which buttons and controls
 *                       should be added to the toolbar. May be empty
 *                       string to disable the bar..
 * 
 */
static fbtk_widget_t *
create_toolbar(struct gui_window *gw, 
	       int toolbar_height, 
	       int padding, 
	       colour frame_col,
	       const char *toolbar_layout)
{
	fbtk_widget_t *toolbar;
	fbtk_widget_t *widget;

	int xpos; /* The position of the next widget. */
	int xlhs = 0; /* extent of the left hand side widgets */
	int xdir = 1; /* the direction of movement + or - 1 */
	const char *itmtype; /* type of the next item */

	if (toolbar_layout == NULL) {
		toolbar_layout = NSFB_TOOLBAR_DEFAULT_LAYOUT;
	}

	NSLOG(netsurf, INFO, "Using toolbar layout %s", toolbar_layout);

	itmtype = toolbar_layout;

	/* check for the toolbar being disabled */
	if ((*itmtype == 0) || (*itmtype == 'q')) {
		return NULL;
	}

	toolbar = fbtk_create_window(gw->window, 0, 0, 0, 
				     toolbar_height, 
				     frame_col);

	if (toolbar == NULL) {
		return NULL;
	}

	fbtk_set_handler(toolbar, 
			 FBTK_CBT_POINTERENTER, 
			 set_ptr_default_move, 
			 NULL);


	xpos = padding;

	/* loop proceeds creating widget on the left hand side until
	 * it runs out of layout or encounters a url bar declaration
	 * wherupon it works backwards from the end of the layout
	 * untill the space left is for the url bar
	 */
	while ((itmtype >= toolbar_layout) && 
	       (*itmtype != 0) && 
	       (xdir !=0)) {

		NSLOG(netsurf, INFO, "toolbar adding %c", *itmtype);


		switch (*itmtype) {

		case 'b': /* back */
			widget = fbtk_create_button(toolbar, 
						    (xdir == 1) ? xpos : 
						     xpos - left_arrow.width, 
						    padding, 
						    left_arrow.width, 
						    -padding, 
						    frame_col, 
						    &left_arrow, 
						    fb_leftarrow_click, 
						    gw);
			gw->back = widget; /* keep reference */
			break;

		case 'l': /* local history */
			widget = fbtk_create_button(toolbar,
						    (xdir == 1) ? xpos : 
						     xpos - history_image.width,
						    padding,
						    history_image.width,
						    -padding,
						    frame_col,
						    &history_image,
						    fb_localhistory_btn_clik,
						    gw);
			gw->history = widget;
			break;

		case 'f': /* forward */
			widget = fbtk_create_button(toolbar,
						    (xdir == 1)?xpos : 
						     xpos - right_arrow.width,
						    padding,
						    right_arrow.width,
						    -padding,
						    frame_col,
						    &right_arrow,
						    fb_rightarrow_click,
						    gw);
			gw->forward = widget;
			break;

		case 'c': /* close the current window */
			widget = fbtk_create_button(toolbar,
						    (xdir == 1)?xpos : 
						     xpos - stop_image_g.width,
						    padding,
						    stop_image_g.width,
						    -padding,
						    frame_col,
						    &stop_image_g,
						    fb_close_click,
						    gw->bw);
			gw->close = widget;
			break;

		case 's': /* stop  */
			widget = fbtk_create_button(toolbar,
						    (xdir == 1)?xpos : 
						     xpos - stop_image.width,
						    padding,
						    stop_image.width,
						    -padding,
						    frame_col,
						    &stop_image,
						    fb_stop_click,
						    gw->bw);
			gw->stop = widget;
			break;

		case 'r': /* reload */
			widget = fbtk_create_button(toolbar,
						    (xdir == 1)?xpos : 
						     xpos - reload.width,
						    padding,
						    reload.width,
						    -padding,
						    frame_col,
						    &reload,
						    fb_reload_click,
						    gw->bw);
			gw->reload = widget;
			break;

		case 't': /* throbber/activity indicator */
			widget = fbtk_create_bitmap(toolbar,
						    (xdir == 1)?xpos : 
						     xpos - throbber0.width,
						    padding,
						    throbber0.width,
						    -padding,
						    frame_col, 
						    &throbber0);
			gw->throbber = widget;
			break;


		case 'u': /* url bar*/
			if (xdir == -1) {
				/* met the u going backwards add url
				 * now we know available extent 
				 */ 

				widget = fbtk_create_writable_text(toolbar,
						   xlhs,
						   padding,
						   xpos - xlhs,
						   -padding,
						   FB_COLOUR_WHITE,
						   FB_COLOUR_BLACK,
						   true,
						   fb_url_enter,
						   gw->bw);

				fbtk_set_handler(widget, 
						 FBTK_CBT_POINTERENTER, 
						 fb_url_move, gw->bw);

				gw->url = widget; /* keep reference */

				/* toolbar is complete */
				xdir = 0;
				break;
			}
			/* met url going forwards, note position and
			 * reverse direction 
			 */
			itmtype = toolbar_layout + strlen(toolbar_layout);
			xdir = -1;
			xlhs = xpos;
			xpos = (2 * fbtk_get_width(toolbar));
			widget = toolbar;
			break;

		default:
			widget = NULL;
			xdir = 0;
			NSLOG(netsurf, INFO,
			      "Unknown element %c in toolbar layout",
			      *itmtype);
		        break;

		}

		if (widget != NULL) {
			xpos += (xdir * (fbtk_get_width(widget) + padding));
		}

		NSLOG(netsurf, INFO, "xpos is %d", xpos);

		itmtype += xdir;
	}

	fbtk_set_mapping(toolbar, true);

	return toolbar;
}


/** Resize a toolbar.
 *
 * @param gw Parent window
 * @param toolbar_height The height in pixels of the toolbar
 * @param padding The padding in pixels round each element of the toolbar
 * @param toolbar_layout A string defining which buttons and controls
 *                       should be added to the toolbar. May be empty
 *                       string to disable the bar.
 */
static void
resize_toolbar(struct gui_window *gw,
	       int toolbar_height,
	       int padding,
	       const char *toolbar_layout)
{
	fbtk_widget_t *widget;

	int xpos; /* The position of the next widget. */
	int xlhs = 0; /* extent of the left hand side widgets */
	int xdir = 1; /* the direction of movement + or - 1 */
	const char *itmtype; /* type of the next item */
	int x = 0, y = 0, w = 0, h = 0;

	if (gw->toolbar == NULL) {
		return;
	}

	if (toolbar_layout == NULL) {
		toolbar_layout = NSFB_TOOLBAR_DEFAULT_LAYOUT;
	}

	itmtype = toolbar_layout;

	if (*itmtype == 0) {
		return;
	}

	fbtk_set_pos_and_size(gw->toolbar, 0, 0, 0, toolbar_height);

	xpos = padding;

	/* loop proceeds creating widget on the left hand side until
	 * it runs out of layout or encounters a url bar declaration
	 * wherupon it works backwards from the end of the layout
	 * untill the space left is for the url bar
	 */
	while (itmtype >= toolbar_layout && xdir != 0) {

		switch (*itmtype) {
		case 'b': /* back */
			widget = gw->back;
			x = (xdir == 1) ? xpos : xpos - left_arrow.width;
			y = padding;
			w = left_arrow.width;
			h = -padding;
			break;

		case 'l': /* local history */
			widget = gw->history;
			x = (xdir == 1) ? xpos : xpos - history_image.width;
			y = padding;
			w = history_image.width;
			h = -padding;
			break;

		case 'f': /* forward */
			widget = gw->forward;
			x = (xdir == 1) ? xpos : xpos - right_arrow.width;
			y = padding;
			w = right_arrow.width;
			h = -padding;
			break;

		case 'c': /* close the current window */
			widget = gw->close;
			x = (xdir == 1) ? xpos : xpos - stop_image_g.width;
			y = padding;
			w = stop_image_g.width;
			h = -padding;
			break;

		case 's': /* stop  */
			widget = gw->stop;
			x = (xdir == 1) ? xpos : xpos - stop_image.width;
			y = padding;
			w = stop_image.width;
			h = -padding;
			break;

		case 'r': /* reload */
			widget = gw->reload;
			x = (xdir == 1) ? xpos : xpos - reload.width;
			y = padding;
			w = reload.width;
			h = -padding;
			break;

		case 't': /* throbber/activity indicator */
			widget = gw->throbber;
			x = (xdir == 1) ? xpos : xpos - throbber0.width;
			y = padding;
			w = throbber0.width;
			h = -padding;
			break;


		case 'u': /* url bar*/
			if (xdir == -1) {
				/* met the u going backwards add url
				 * now we know available extent
				 */
				widget = gw->url;
				x = xlhs;
				y = padding;
				w = xpos - xlhs;
				h = -padding;

				/* toolbar is complete */
				xdir = 0;
				break;
			}
			/* met url going forwards, note position and
			 * reverse direction
			 */
			itmtype = toolbar_layout + strlen(toolbar_layout);
			xdir = -1;
			xlhs = xpos;
			w = fbtk_get_width(gw->toolbar);
			xpos = 2 * w;
			widget = gw->toolbar;
			break;

		default:
			widget = NULL;
		        break;

		}

		if (widget != NULL) {
			if (widget != gw->toolbar)
				fbtk_set_pos_and_size(widget, x, y, w, h);
			xpos += xdir * (w + padding);
		}

		itmtype += xdir;
	}
}

/** Routine called when "stripped of focus" event occours for browser widget.
 *
 * @param widget The widget reciving "stripped of focus" event.
 * @param cbi The callback parameters.
 * @return The callback result.
 */
static int
fb_browser_window_strip_focus(fbtk_widget_t *widget, fbtk_callback_info *cbi)
{
	fbtk_set_caret(widget, false, 0, 0, 0, NULL);

	return 0;
}

static void
create_browser_widget(struct gui_window *gw, int toolbar_height, int furniture_width)
{
	struct browser_widget_s *browser_widget;
	browser_widget = calloc(1, sizeof(struct browser_widget_s));

	gw->browser = fbtk_create_user(gw->window,
				       0,
				       toolbar_height,
				       -furniture_width,
				       -furniture_width,
				       browser_widget);

	fbtk_set_handler(gw->browser, FBTK_CBT_REDRAW, fb_browser_window_redraw, gw);
	fbtk_set_handler(gw->browser, FBTK_CBT_DESTROY, fb_browser_window_destroy, gw);
	fbtk_set_handler(gw->browser, FBTK_CBT_INPUT, fb_browser_window_input, gw);
	fbtk_set_handler(gw->browser, FBTK_CBT_CLICK, fb_browser_window_click, gw);
	fbtk_set_handler(gw->browser, FBTK_CBT_STRIP_FOCUS, fb_browser_window_strip_focus, gw);
	fbtk_set_handler(gw->browser, FBTK_CBT_POINTERMOVE, fb_browser_window_move, gw);
}

static void
resize_browser_widget(struct gui_window *gw, int x, int y,
		int width, int height)
{
	fbtk_set_pos_and_size(gw->browser, x, y, width, height);
	browser_window_schedule_reformat(gw->bw);
}

static void
create_normal_browser_window(struct gui_window *gw, int furniture_width)
{
	fbtk_widget_t *widget;
	fbtk_widget_t *toolbar;
	int statusbar_width = 0;
	int toolbar_height = nsoption_int(fb_toolbar_size);

	NSLOG(netsurf, INFO, "Normal window");

	gw->window = fbtk_create_window(fbtk, 0, 0, 0, 0, 0);

	statusbar_width = nsoption_int(toolbar_status_size) *
		fbtk_get_width(gw->window) / 10000;

	/* toolbar */
	toolbar = create_toolbar(gw, 
				 toolbar_height, 
				 2, 
				 FB_FRAME_COLOUR, 
				 nsoption_charp(fb_toolbar_layout));
	gw->toolbar = toolbar;

	/* set the actually created toolbar height */
	if (toolbar != NULL) {
		toolbar_height = fbtk_get_height(toolbar);
	} else {
		toolbar_height = 0;
	}

	/* status bar */
	gw->status = fbtk_create_text(gw->window,
				      0,
				      fbtk_get_height(gw->window) - furniture_width,
				      statusbar_width, furniture_width,
				      FB_FRAME_COLOUR, FB_COLOUR_BLACK,
				      false);
	fbtk_set_handler(gw->status, FBTK_CBT_POINTERENTER, set_ptr_default_move, NULL);

	NSLOG(netsurf, INFO, "status bar %p at %d,%d", gw->status,
	      fbtk_get_absx(gw->status), fbtk_get_absy(gw->status));

	/* create horizontal scrollbar */
	gw->hscroll = fbtk_create_hscroll(gw->window,
					  statusbar_width,
					  fbtk_get_height(gw->window) - furniture_width,
					  fbtk_get_width(gw->window) - statusbar_width - furniture_width,
					  furniture_width,
					  FB_SCROLL_COLOUR,
					  FB_FRAME_COLOUR,
					  fb_scroll_callback,
					  gw);

	/* fill bottom right area */

	if (nsoption_bool(fb_osk) == true) {
		widget = fbtk_create_text_button(gw->window,
						 fbtk_get_width(gw->window) - furniture_width,
						 fbtk_get_height(gw->window) - furniture_width,
						 furniture_width,
						 furniture_width,
						 FB_FRAME_COLOUR, FB_COLOUR_BLACK,
						 fb_osk_click,
						 NULL);
		widget = fbtk_create_button(gw->window,
				fbtk_get_width(gw->window) - furniture_width,
				fbtk_get_height(gw->window) - furniture_width,
				furniture_width,
				furniture_width,
				FB_FRAME_COLOUR,
				&osk_image,
				fb_osk_click,
				NULL);
	} else {
		widget = fbtk_create_fill(gw->window,
					  fbtk_get_width(gw->window) - furniture_width,
					  fbtk_get_height(gw->window) - furniture_width,
					  furniture_width,
					  furniture_width,
					  FB_FRAME_COLOUR);

		fbtk_set_handler(widget, FBTK_CBT_POINTERENTER, set_ptr_default_move, NULL);
	}

	gw->bottom_right = widget;

	/* create vertical scrollbar */
	gw->vscroll = fbtk_create_vscroll(gw->window,
					  fbtk_get_width(gw->window) - furniture_width,
					  toolbar_height,
					  furniture_width,
					  fbtk_get_height(gw->window) - toolbar_height - furniture_width,
					  FB_SCROLL_COLOUR,
					  FB_FRAME_COLOUR,
					  fb_scroll_callback,
					  gw);

	/* browser widget */
	create_browser_widget(gw, toolbar_height, nsoption_int(fb_furniture_size));

	/* Give browser_window's user widget input focus */
	fbtk_set_focus(gw->browser);
}

static void
resize_normal_browser_window(struct gui_window *gw, int furniture_width)
{
	bool resized;
	int width, height;
	int statusbar_width;
	int toolbar_height = fbtk_get_height(gw->toolbar);

	/* Resize the main window widget */
	resized = fbtk_set_pos_and_size(gw->window, 0, 0, 0, 0);
	if (!resized)
		return;

	width = fbtk_get_width(gw->window);
	height = fbtk_get_height(gw->window);
	statusbar_width = nsoption_int(toolbar_status_size) * width / 10000;

	resize_toolbar(gw, toolbar_height, 2,
			nsoption_charp(fb_toolbar_layout));
	fbtk_set_pos_and_size(gw->status,
			0, height - furniture_width,
			statusbar_width, furniture_width);
	fbtk_reposition_hscroll(gw->hscroll,
			statusbar_width, height - furniture_width,
			width - statusbar_width - furniture_width,
			furniture_width);
	fbtk_set_pos_and_size(gw->bottom_right,
			width - furniture_width, height - furniture_width,
			furniture_width, furniture_width);
	fbtk_reposition_vscroll(gw->vscroll,
			width - furniture_width,
			toolbar_height, furniture_width,
			height - toolbar_height - furniture_width);
	resize_browser_widget(gw,
			0, toolbar_height,
			width - furniture_width,
			height - furniture_width - toolbar_height);
}

static void gui_window_add_to_window_list(struct gui_window *gw)
{
	gw->next = NULL;
	gw->prev = NULL;

	if (window_list == NULL) {
		window_list = gw;
	} else {
		window_list->prev = gw;
		gw->next = window_list;
		window_list = gw;
	}
}

static void gui_window_remove_from_window_list(struct gui_window *gw)
{
	struct gui_window *list;

	for (list = window_list; list != NULL; list = list->next) {
		if (list != gw)
			continue;

		if (list == window_list) {
			window_list = list->next;
			if (window_list != NULL)
				window_list->prev = NULL;
		} else {
			list->prev->next = list->next;
			if (list->next != NULL) {
				list->next->prev = list->prev;
			}
		}
		break;
	}
}


static struct gui_window *
gui_window_create(struct browser_window *bw,
		struct gui_window *existing,
		gui_window_create_flags flags)
{
	struct gui_window *gw;

	gw = calloc(1, sizeof(struct gui_window));

	if (gw == NULL)
		return NULL;

	/* associate the gui window with the underlying browser window
	 */
	gw->bw = bw;

	create_normal_browser_window(gw, nsoption_int(fb_furniture_size));

	/* map and request redraw of gui window */
	fbtk_set_mapping(gw->window, true);

	/* Add it to the window list */
	gui_window_add_to_window_list(gw);

	return gw;
}

static void
gui_window_destroy(struct gui_window *gw)
{
	gui_window_remove_from_window_list(gw);

	fbtk_destroy_widget(gw->window);

	free(gw);
}


/**
 * Invalidates an area of a framebuffer browser window
 *
 * \param g The netsurf window being invalidated.
 * \param rect area to redraw or NULL for the entire window area
 * \return NSERROR_OK on success or appropriate error code
 */
static nserror
fb_window_invalidate_area(struct gui_window *g, const struct rect *rect)
{
	struct browser_widget_s *bwidget = fbtk_get_userpw(g->browser);

	if (rect != NULL) {
		fb_queue_redraw(g->browser,
				rect->x0 - bwidget->scrollx,
				rect->y0 - bwidget->scrolly,
				rect->x1 - bwidget->scrollx,
				rect->y1 - bwidget->scrolly);
	} else {
		fb_queue_redraw(g->browser,
				0,
				0,
				fbtk_get_width(g->browser),
				fbtk_get_height(g->browser));
	}
	return NSERROR_OK;
}

static bool
gui_window_get_scroll(struct gui_window *g, int *sx, int *sy)
{
	struct browser_widget_s *bwidget = fbtk_get_userpw(g->browser);

	*sx = bwidget->scrollx;
	*sy = bwidget->scrolly;

	return true;
}

/**
 * Set the scroll position of a framebuffer browser window.
 *
 * Scrolls the viewport to ensure the specified rectangle of the
 *   content is shown. The framebuffer implementation scrolls the contents so
 *   the specified point in the content is at the top of the viewport.
 *
 * \param gw gui_window to scroll
 * \param rect The rectangle to ensure is shown.
 * \return NSERROR_OK on success or apropriate error code.
 */
static nserror
gui_window_set_scroll(struct gui_window *gw, const struct rect *rect)
{
	struct browser_widget_s *bwidget = fbtk_get_userpw(gw->browser);

	assert(bwidget);

	widget_scroll_x(gw, rect->x0, true);
	widget_scroll_y(gw, rect->y0, true);

	return NSERROR_OK;
}


/**
 * Find the current dimensions of a framebuffer browser window content area.
 *
 * \param gw The gui window to measure content area of.
 * \param width receives width of window
 * \param height receives height of window
 * \return NSERROR_OK on sucess and width and height updated.
 */
static nserror
gui_window_get_dimensions(struct gui_window *gw, int *width, int *height)
{
	*width = fbtk_get_width(gw->browser);
	*height = fbtk_get_height(gw->browser);

	return NSERROR_OK;
}

static void
gui_window_update_extent(struct gui_window *gw)
{
	int w, h;
	browser_window_get_extents(gw->bw, true, &w, &h);

	fbtk_set_scroll_parameters(gw->hscroll, 0, w,
			fbtk_get_width(gw->browser), 100);

	fbtk_set_scroll_parameters(gw->vscroll, 0, h,
			fbtk_get_height(gw->browser), 100);
}

static void
gui_window_set_status(struct gui_window *g, const char *text)
{
	fbtk_set_text(g->status, text);
}

static void
gui_window_set_pointer(struct gui_window *g, gui_pointer_shape shape)
{
	switch (shape) {
	case GUI_POINTER_POINT:
		framebuffer_set_cursor(&hand_image);
		break;

	case GUI_POINTER_CARET:
		framebuffer_set_cursor(&caret_image);
		break;

	case GUI_POINTER_MENU:
		framebuffer_set_cursor(&menu_image);
		break;

	case GUI_POINTER_PROGRESS:
		framebuffer_set_cursor(&progress_image);
		break;

	case GUI_POINTER_MOVE:
		framebuffer_set_cursor(&move_image);
		break;

	default:
		framebuffer_set_cursor(&pointer_image);
		break;
	}
}

static nserror
gui_window_set_url(struct gui_window *g, nsurl *url)
{
	fbtk_set_text(g->url, nsurl_access(url));
	return NSERROR_OK;
}

static void
throbber_advance(void *pw)
{
	struct gui_window *g = pw;
	struct fbtk_bitmap *image;

	switch (g->throbber_index) {
	case 0:
		image = &throbber1;
		g->throbber_index = 1;
		break;

	case 1:
		image = &throbber2;
		g->throbber_index = 2;
		break;

	case 2:
		image = &throbber3;
		g->throbber_index = 3;
		break;

	case 3:
		image = &throbber4;
		g->throbber_index = 4;
		break;

	case 4:
		image = &throbber5;
		g->throbber_index = 5;
		break;

	case 5:
		image = &throbber6;
		g->throbber_index = 6;
		break;

	case 6:
		image = &throbber7;
		g->throbber_index = 7;
		break;

	case 7:
		image = &throbber8;
		g->throbber_index = 0;
		break;

	default:
		return;
	}

	if (g->throbber_index >= 0) {
		fbtk_set_bitmap(g->throbber, image);
		framebuffer_schedule(100, throbber_advance, g);
	}
}

static void
gui_window_start_throbber(struct gui_window *g)
{
	g->throbber_index = 0;
	framebuffer_schedule(100, throbber_advance, g);
}

static void
gui_window_stop_throbber(struct gui_window *gw)
{
	gw->throbber_index = -1;
	fbtk_set_bitmap(gw->throbber, &throbber0);

	fb_update_back_forward(gw);

}

static void
gui_window_remove_caret_cb(fbtk_widget_t *widget)
{
	struct browser_widget_s *bwidget = fbtk_get_userpw(widget);
	int c_x, c_y, c_h;

	if (fbtk_get_caret(widget, &c_x, &c_y, &c_h)) {
		/* browser window already had caret:
		 * redraw its area to remove it first */
		fb_queue_redraw(widget,
				c_x - bwidget->scrollx,
				c_y - bwidget->scrolly,
				c_x + 1 - bwidget->scrollx,
				c_y + c_h - bwidget->scrolly);
	}
}

static void
gui_window_place_caret(struct gui_window *g, int x, int y, int height,
		const struct rect *clip)
{
	struct browser_widget_s *bwidget = fbtk_get_userpw(g->browser);

	/* set new pos */
	fbtk_set_caret(g->browser, true, x, y, height,
			gui_window_remove_caret_cb);

	/* redraw new caret pos */
	fb_queue_redraw(g->browser,
			x - bwidget->scrollx,
			y - bwidget->scrolly,
			x + 1 - bwidget->scrollx,
			y + height - bwidget->scrolly);
}

static void
gui_window_remove_caret(struct gui_window *g)
{
	int c_x, c_y, c_h;

	if (fbtk_get_caret(g->browser, &c_x, &c_y, &c_h)) {
		/* browser window owns the caret, so can remove it */
		fbtk_set_caret(g->browser, false, 0, 0, 0, NULL);
	}
}

/**
 * process miscellaneous window events
 *
 * \param gw The window receiving the event.
 * \param event The event code.
 * \return NSERROR_OK when processed ok
 */
static nserror
gui_window_event(struct gui_window *gw, enum gui_window_event event)
{
	switch (event) {
	case GW_EVENT_UPDATE_EXTENT:
		gui_window_update_extent(gw);
		break;

	case GW_EVENT_REMOVE_CARET:
		gui_window_remove_caret(gw);
		break;

	case GW_EVENT_START_THROBBER:
		gui_window_start_throbber(gw);
		break;

	case GW_EVENT_STOP_THROBBER:
		gui_window_stop_throbber(gw);
		break;

	default:
		break;
	}
	return NSERROR_OK;
}

static struct gui_window_table framebuffer_window_table = {
	.create = gui_window_create,
	.destroy = gui_window_destroy,
	.invalidate = fb_window_invalidate_area,
	.get_scroll = gui_window_get_scroll,
	.set_scroll = gui_window_set_scroll,
	.get_dimensions = gui_window_get_dimensions,
	.event = gui_window_event,

	.set_url = gui_window_set_url,
	.set_status = gui_window_set_status,
	.set_pointer = gui_window_set_pointer,
	.place_caret = gui_window_place_caret,
};


static struct gui_misc_table framebuffer_misc_table = {
	.schedule = framebuffer_schedule,

	.quit = gui_quit,
};

/**
 * Entry point from OS.
 *
 * /param argc The number of arguments in the string vector.
 * /param argv The argument string vector.
 * /return The return code to the OS
 */
int
main(int argc, char** argv)
{
	struct browser_window *bw;
	char *options;
	char *messages;
	nsurl *url;
	nserror ret;
	nsfb_t *nsfb;
	struct netsurf_table framebuffer_table = {
		.misc = &framebuffer_misc_table,
		.window = &framebuffer_window_table,
		.clipboard = framebuffer_clipboard_table,
		.fetch = framebuffer_fetch_table,
		.utf8 = framebuffer_utf8_table,
		.bitmap = framebuffer_bitmap_table,
		.layout = framebuffer_layout_table,
	};

        ret = netsurf_register(&framebuffer_table);
        if (ret != NSERROR_OK) {
		die("NetSurf operation table failed registration");
        }

	respaths = fb_init_resource_path(NETSURF_FB_RESPATH":"NETSURF_FB_FONTPATH);

	/* initialise logging. Not fatal if it fails but not much we
	 * can do about it either.
	 */
	nslog_init(nslog_stream_configure, &argc, argv);

	/* user options setup */
	ret = nsoption_init(set_defaults, &nsoptions, &nsoptions_default);
	if (ret != NSERROR_OK) {
		die("Options failed to initialise");
	}
	options = filepath_find(respaths, "Choices");
	nsoption_read(options, nsoptions);
	free(options);
	nsoption_commandline(&argc, argv, nsoptions);

	/* message init */
	messages = filepath_find(respaths, "Messages");
        ret = messages_add_from_file(messages);
	free(messages);
	if (ret != NSERROR_OK) {
		fprintf(stderr, "Message translations failed to load\n");
	}

	/* common initialisation */
	ret = netsurf_init(NULL);
	if (ret != NSERROR_OK) {
		die("NetSurf failed to initialise");
	}

	/* Override, since we have no support for non-core SELECT menu */
	nsoption_set_bool(core_select_menu, true);

	if (process_cmdline(argc,argv) != true)
		die("unable to process command line.\n");

	nsfb = framebuffer_initialise(fename, fewidth, feheight, febpp);
	if (nsfb == NULL)
		die("Unable to initialise framebuffer");

	framebuffer_set_cursor(&pointer_image);

	if (fb_font_init() == false)
		die("Unable to initialise the font system");

	fbtk = fbtk_init(nsfb);

	fbtk_enable_oskb(fbtk);

	urldb_load_cookies(nsoption_charp(cookie_file));

	/* create an initial browser window */

	NSLOG(netsurf, INFO, "calling browser_window_create");

	ret = nsurl_create(feurl, &url);
	if (ret == NSERROR_OK) {
		ret = browser_window_create(BW_CREATE_HISTORY,
					      url,
					      NULL,
					      NULL,
					      &bw);
		nsurl_unref(url);
	}
	if (ret != NSERROR_OK) {
		fb_warn_user("Errorcode:", messages_get_errorcode(ret));
	} else {
		framebuffer_run();

		browser_window_destroy(bw);
	}

	netsurf_exit();

	if (fb_font_finalise() == false)
		NSLOG(netsurf, INFO, "Font finalisation failed.");

	/* finalise options */
	nsoption_finalise(nsoptions, nsoptions_default);

	/* finalise logging */
	nslog_finalise();

	return 0;
}

void gui_resize(fbtk_widget_t *root, int width, int height)
{
	struct gui_window *gw;
	nsfb_t *nsfb = fbtk_get_nsfb(root);

	/* Enforce a minimum */
	if (width < 300)
		width = 300;
	if (height < 200)
		height = 200;

	if (framebuffer_resize(nsfb, width, height, febpp) == false) {
		return;
	}

	fbtk_set_pos_and_size(root, 0, 0, width, height);

	fewidth = width;
	feheight = height;

	for (gw = window_list; gw != NULL; gw = gw->next) {
		resize_normal_browser_window(gw,
				nsoption_int(fb_furniture_size));
	}

	fbtk_request_redraw(root);
}


/*
 * Local Variables:
 * c-basic-offset:8
 * End:
 */







netsurf-vince/pdf/frontends/framebuffer/gui.h

/*
 * Copyright 2008 Vincent Sanders <vince@simtec.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_FB_GUI_H
#define NETSURF_FB_GUI_H


struct fbtk_widget_s;

typedef struct fb_cursor_s fb_cursor_t;

/* bounding box */
typedef struct nsfb_bbox_s bbox_t;

struct gui_window {
	struct browser_window *bw;

	struct fbtk_widget_s *window;
	struct fbtk_widget_s *back;
	struct fbtk_widget_s *forward;
	struct fbtk_widget_s *history;
	struct fbtk_widget_s *stop;
	struct fbtk_widget_s *reload;
	struct fbtk_widget_s *close;
	struct fbtk_widget_s *url;
	struct fbtk_widget_s *status;
	struct fbtk_widget_s *throbber;
	struct fbtk_widget_s *hscroll;
	struct fbtk_widget_s *vscroll;
	struct fbtk_widget_s *browser;
	struct fbtk_widget_s *toolbar;
	struct fbtk_widget_s *bottom_right;

	int throbber_index;

	struct gui_window *next;
	struct gui_window *prev;
};


extern struct gui_window *window_list;

void gui_resize(struct fbtk_widget_s *root, int width, int height);

#endif /* NETSURF_FB_GUI_H */

/*
 * Local Variables:
 * c-basic-offset:8
 * End:
 */







netsurf-vince/pdf/frontends/framebuffer/image_data.h

/*
 * Copyright 2008 Vincent Sanders <vince@simtec.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef FB_IMAGE_DATA
#define FB_IMAGE_DATA

#include "framebuffer/fbtk.h"

extern struct fbtk_bitmap left_arrow;
extern struct fbtk_bitmap right_arrow;
extern struct fbtk_bitmap reload;
extern struct fbtk_bitmap stop_image;
extern struct fbtk_bitmap history_image;

extern struct fbtk_bitmap left_arrow_g;
extern struct fbtk_bitmap right_arrow_g;
extern struct fbtk_bitmap reload_g;
extern struct fbtk_bitmap stop_image_g;
extern struct fbtk_bitmap history_image_g;

extern struct fbtk_bitmap scrolll;
extern struct fbtk_bitmap scrollr;
extern struct fbtk_bitmap scrollu;
extern struct fbtk_bitmap scrolld;

extern struct fbtk_bitmap osk_image;

extern struct fbtk_bitmap pointer_image;
extern struct fbtk_bitmap hand_image;
extern struct fbtk_bitmap caret_image;
extern struct fbtk_bitmap menu_image;
extern struct fbtk_bitmap move_image;
extern struct fbtk_bitmap progress_image;

extern struct fbtk_bitmap throbber0;
extern struct fbtk_bitmap throbber1;
extern struct fbtk_bitmap throbber2;
extern struct fbtk_bitmap throbber3;
extern struct fbtk_bitmap throbber4;
extern struct fbtk_bitmap throbber5;
extern struct fbtk_bitmap throbber6;
extern struct fbtk_bitmap throbber7;
extern struct fbtk_bitmap throbber8;

#endif /* FB_IMAGE_DATA */







netsurf-vince/pdf/frontends/framebuffer/local_history.c

/*
 * Copyright 2017 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Implementation of framebuffer local history manager.
 */

#include <stdint.h>
#include <stdbool.h>
#include <stdlib.h>
#include <limits.h>

#include <libnsfb.h>
#include <libnsfb_plot.h>
#include <libnsfb_event.h>

#include "utils/log.h"
#include "netsurf/keypress.h"
#include "netsurf/plotters.h"
#include "desktop/local_history.h"

#include "framebuffer/gui.h"
#include "framebuffer/fbtk.h"
#include "framebuffer/framebuffer.h"
#include "framebuffer/corewindow.h"
#include "framebuffer/local_history.h"

struct fb_local_history_window {
	struct fb_corewindow core;

	struct local_history_session *session;
};

static struct fb_local_history_window *local_history_window = NULL;


/**
 * callback for mouse action on local history window
 *
 * \param fb_cw The fb core window structure.
 * \param mouse_state netsurf mouse state on event
 * \param x location of event
 * \param y location of event
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
fb_local_history_mouse(struct fb_corewindow *fb_cw,
		    browser_mouse_state mouse_state,
		    int x, int y)
{
	struct fb_local_history_window *lhw;
	/* technically degenerate container of */
	lhw = (struct fb_local_history_window *)fb_cw;

	local_history_mouse_action(lhw->session, mouse_state, x, y);

	if (mouse_state != BROWSER_MOUSE_HOVER) {
		fbtk_set_mapping(lhw->core.wnd, false);
	}

	return NSERROR_OK;
}


/**
 * callback for keypress on local history window
 *
 * \param fb_cw The fb core window structure.
 * \param nskey The netsurf key code
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
fb_local_history_key(struct fb_corewindow *fb_cw, uint32_t nskey)
{
	struct fb_local_history_window *lhw;
	/* technically degenerate container of */
	lhw = (struct fb_local_history_window *)fb_cw;

	if (local_history_keypress(lhw->session, nskey)) {
		return NSERROR_OK;
	}
	return NSERROR_NOT_IMPLEMENTED;
}


/**
 * callback on draw event for local history window
 *
 * \param fb_cw The fb core window structure.
 * \param r The rectangle of the window that needs updating.
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
fb_local_history_draw(struct fb_corewindow *fb_cw, struct rect *r)
{
	struct redraw_context ctx = {
		.interactive = true,
		.background_images = true,
		.plot = &fb_plotters
	};
	struct fb_local_history_window *lhw;

	/* technically degenerate container of */
	lhw = (struct fb_local_history_window *)fb_cw;

	local_history_redraw(lhw->session, 0, 0, r, &ctx);

	return NSERROR_OK;
}

/**
 * Creates the window for the local history view.
 *
 * \return NSERROR_OK on success else appropriate error code on faliure.
 */
static nserror
fb_local_history_init(fbtk_widget_t *parent,
		      struct browser_window *bw,
		      struct fb_local_history_window **win_out)
{
	struct fb_local_history_window *ncwin;
	nserror res;

	/* memoise window so it can be represented when necessary
	 * instead of recreating every time.
	 */
	if ((*win_out) != NULL) {
		res = local_history_set((*win_out)->session, bw);
		return res;
	}

	ncwin = calloc(1, sizeof(*ncwin));
	if (ncwin == NULL) {
		return NSERROR_NOMEM;
	}

	ncwin->core.draw = fb_local_history_draw;
	ncwin->core.key = fb_local_history_key;
	ncwin->core.mouse = fb_local_history_mouse;

	res = fb_corewindow_init(parent, &ncwin->core);
	if (res != NSERROR_OK) {
		free(ncwin);
		return res;
	}

	res = local_history_init(ncwin->core.cb_table,
				 (struct core_window *)ncwin,
				 bw,
				 &ncwin->session);
	if (res != NSERROR_OK) {
		free(ncwin);
		return res;
	}

	*win_out = ncwin;

	return NSERROR_OK;
}


/* exported function documented gtk/history.h */
nserror fb_local_history_present(fbtk_widget_t *parent,
				 struct browser_window *bw)
{
	nserror res;
	int prnt_width, prnt_height;
	int width, height;

	res = fb_local_history_init(parent, bw, &local_history_window);
	if (res == NSERROR_OK) {

		 prnt_width = fbtk_get_width(parent);
		 prnt_height = fbtk_get_height(parent);

		/* resize history widget ensureing the drawing area is
		 * no larger than parent window
		 */
		res = local_history_get_size(local_history_window->session,
					     &width,
					     &height);
		if (width > prnt_width) {
			width = prnt_width;
		}
		if (height > prnt_height) {
			height = prnt_height;
		}
		/* should update scroll area with contents */

		fbtk_set_zorder(local_history_window->core.wnd, INT_MIN);
		fbtk_set_mapping(local_history_window->core.wnd, true);
		local_history_scroll_to_cursor(local_history_window->session);
	}

	return res;
}


/* exported function documented gtk/history.h */
nserror fb_local_history_hide(void)
{
	nserror res = NSERROR_OK;

	if (local_history_window != NULL) {
		fbtk_set_mapping(local_history_window->core.wnd, false);

		res = local_history_set(local_history_window->session, NULL);
	}

	return res;
}


/* exported function documented gtk/history.h */
nserror fb_local_history_destroy(void)
{
	nserror res;

	if (local_history_window == NULL) {
		return NSERROR_OK;
	}

	res = local_history_fini(local_history_window->session);
	if (res == NSERROR_OK) {
		res = fb_corewindow_fini(&local_history_window->core);
		//gtk_widget_destroy(GTK_WIDGET(local_history_window->wnd));
		free(local_history_window);
		local_history_window = NULL;
	}

	return res;

}
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/*
 * Copyright 2017 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Interface to framebuffer local history manager
 */

#ifndef FB_LOCAL_HISTORY_H
#define FB_LOCAL_HISTORY_H

struct browser_window;

/**
 * make the local history window visible.
 *
 * \return NSERROR_OK on success else appropriate error code on faliure.
 */
nserror fb_local_history_present(fbtk_widget_t *parent, struct browser_window *bw);

/**
 * hide the local history window from being visible.
 *
 * \return NSERROR_OK on success else appropriate error code on faliure.
 */
nserror fb_local_history_hide(void);

/**
 * Destroys the local history window and performs any other necessary cleanup
 * actions.
 */
nserror fb_local_history_destroy(void);

#endif
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/*
 * Copyright 2012 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef _NETSURF_FRAMEBUFFER_OPTIONS_H_
#define _NETSURF_FRAMEBUFFER_OPTIONS_H_

/* currently nothing here */

#endif

/***** surface options *****/

NSOPTION_INTEGER(fb_depth, 32)
NSOPTION_INTEGER(fb_refresh, 70)
NSOPTION_STRING(fb_device, NULL)
NSOPTION_STRING(fb_input_devpath, NULL)
NSOPTION_STRING(fb_input_glob, NULL)

/***** toolkit options *****/

/** toolkit furniture size */
NSOPTION_INTEGER(fb_furniture_size, 18)
/** toolbar furniture size */
NSOPTION_INTEGER(fb_toolbar_size, 30)
/** toolbar layout */
NSOPTION_STRING(fb_toolbar_layout, NULL)
/** enable on screen keyboard */
NSOPTION_BOOL(fb_osk, false)

/***** font options *****/

/** render all fonts monochrome */
NSOPTION_BOOL(fb_font_monochrome, false)
/** size of font glyph cache in kilobytes. */
NSOPTION_INTEGER(fb_font_cachesize, 2048)

/* Font face paths. These are treated as absolute paths if they start
 * with a / otherwise the compile time resource path is searched. 
 */
NSOPTION_STRING(fb_face_sans_serif, NULL)
NSOPTION_STRING(fb_face_sans_serif_bold, NULL)
NSOPTION_STRING(fb_face_sans_serif_italic, NULL)
NSOPTION_STRING(fb_face_sans_serif_italic_bold, NULL)
NSOPTION_STRING(fb_face_serif, NULL)
NSOPTION_STRING(fb_face_serif_bold, NULL)
NSOPTION_STRING(fb_face_monospace, NULL)
NSOPTION_STRING(fb_face_monospace_bold, NULL)
NSOPTION_STRING(fb_face_cursive, NULL)
NSOPTION_STRING(fb_face_fantasy, NULL)

/*
 * Local Variables:
 * c-basic-offset:8
 * End:
 */
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* Licensed under the MIT License,
*                http://www.opensource.org/licenses/mit-license.php
*
* Copyright Tim Tyler
* Copyright Michael Drake <tlsa@netsurf-browser.org>
*
* This font is based on the "Default" font with Zap 1.47 [TEST], which
* was created for Zap by Tim Tyler.  It was converted to a plain text
* format and many glyphs added for use in the NetSurf project.
*
* Plain text font data:
*     http://git.netsurf-browser.org/art.git/plain/fonts/netsurf/glyph_data
*
*     Zap: http://zap.tartarus.org/
* NetSurf: http://www.netsurf-browser.org/
*
* Thanks to Tim Tyler for the original font and his permission to use it.
* Thanks to James Aylett for helping track down Tim.
* Thanks to Christian Ludlam for helping with Zap font info.
*
* Please contact Michael Drake if you want to contribute gylphs to
* this font.

-----------------------------------------------------
   Regular    Italic     Bold       Bold &
                                    Italic
-----------------------------------------------------
U+0000 - NULL <CONTROL>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   ........   ........   ........   ........
   ###.###.   .###.###   ###.###.   .###.###
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   ###.###.   .###.###   ###.###.   .###.###
   ........   ........   ........   ........
   ###.###.   ###.###.   ###.###.   ###.###.
   #.#.#.#.   #.#.#.#.   #.#.#.#.   #.#.#.#.
   #.#.#.#.   #.#.#.#.   #.#.#.#.   #.#.#.#.
   #.#.#.#.   #.#.#.#.   #.#.#.#.   #.#.#.#.
   ###.###.   ###.###.   ###.###.   ###.###.
   ........   ........   ........   ........
   #######.   #######.   #######.   #######.
-----------------------------------------------------
U+0001 - START OF HEADING <CONTROL>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   ........   ........   ........   ........
   ###.###.   .###.###   ###.###.   .###.###
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   ###.###.   .###.###   ###.###.   .###.###
   ........   ........   ........   ........
   ###..#..   ###..#..   ###..#..   ###..#..
   #.#.##..   #.#.##..   #.#.##..   #.#.##..
   #.#..#..   #.#..#..   #.#..#..   #.#..#..
   #.#..#..   #.#..#..   #.#..#..   #.#..#..
   ###.###.   ###.###.   ###.###.   ###.###.
   ........   ........   ........   ........
   #######.   #######.   #######.   #######.
-----------------------------------------------------
U+0002 - START OF TEXT <CONTROL>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   ........   ........   ........   ........
   ###.###.   .###.###   ###.###.   .###.###
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   ###.###.   .###.###   ###.###.   .###.###
   ........   ........   ........   ........
   ###.##..   ###.##..   ###.##..   ###.##..
   #.#...#.   #.#...#.   #.#...#.   #.#...#.
   #.#..#..   #.#..#..   #.#..#..   #.#..#..
   #.#.#...   #.#.#...   #.#.#...   #.#.#...
   ###.###.   ###.###.   ###.###.   ###.###.
   ........   ........   ........   ........
   #######.   #######.   #######.   #######.
-----------------------------------------------------
U+0003 - END OF TEXT <CONTROL>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   ........   ........   ........   ........
   ###.###.   .###.###   ###.###.   .###.###
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   ###.###.   .###.###   ###.###.   .###.###
   ........   ........   ........   ........
   ###.##..   ###.##..   ###.##..   ###.##..
   #.#...#.   #.#...#.   #.#...#.   #.#...#.
   #.#.##..   #.#.##..   #.#.##..   #.#.##..
   #.#...#.   #.#...#.   #.#...#.   #.#...#.
   ###.##..   ###.##..   ###.##..   ###.##..
   ........   ........   ........   ........
   #######.   #######.   #######.   #######.
-----------------------------------------------------
U+0004 - END OF TRANSMISSION <CONTROL>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   ........   ........   ........   ........
   ###.###.   .###.###   ###.###.   .###.###
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   ###.###.   .###.###   ###.###.   .###.###
   ........   ........   ........   ........
   ###.#.#.   ###.#.#.   ###.#.#.   ###.#.#.
   #.#.#.#.   #.#.#.#.   #.#.#.#.   #.#.#.#.
   #.#.###.   #.#.###.   #.#.###.   #.#.###.
   #.#...#.   #.#...#.   #.#...#.   #.#...#.
   ###...#.   ###...#.   ###...#.   ###...#.
   ........   ........   ........   ........
   #######.   #######.   #######.   #######.
-----------------------------------------------------
U+0005 - ENQUIRY <CONTROL>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   ........   ........   ........   ........
   ###.###.   .###.###   ###.###.   .###.###
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   ###.###.   .###.###   ###.###.   .###.###
   ........   ........   ........   ........
   ###.###.   ###.###.   ###.###.   ###.###.
   #.#.#...   #.#.#...   #.#.#...   #.#.#...
   #.#.###.   #.#.###.   #.#.###.   #.#.###.
   #.#...#.   #.#...#.   #.#...#.   #.#...#.
   ###.###.   ###.###.   ###.###.   ###.###.
   ........   ........   ........   ........
   #######.   #######.   #######.   #######.
-----------------------------------------------------
U+0006 - ACKNOWLEDGE <CONTROL>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   ........   ........   ........   ........
   ###.###.   .###.###   ###.###.   .###.###
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   ###.###.   .###.###   ###.###.   .###.###
   ........   ........   ........   ........
   ###..##.   ###..##.   ###..##.   ###..##.
   #.#.#...   #.#.#...   #.#.#...   #.#.#...
   #.#.###.   #.#.###.   #.#.###.   #.#.###.
   #.#.#.#.   #.#.#.#.   #.#.#.#.   #.#.#.#.
   ###.###.   ###.###.   ###.###.   ###.###.
   ........   ........   ........   ........
   #######.   #######.   #######.   #######.
-----------------------------------------------------
U+0007 - BELL <CONTROL>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   ........   ........   ........   ........
   ###.###.   .###.###   ###.###.   .###.###
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   ###.###.   .###.###   ###.###.   .###.###
   ........   ........   ........   ........
   ###.###.   ###.###.   ###.###.   ###.###.
   #.#...#.   #.#...#.   #.#...#.   #.#...#.
   #.#..#..   #.#..#..   #.#..#..   #.#..#..
   #.#..#..   #.#..#..   #.#..#..   #.#..#..
   ###..#..   ###..#..   ###..#..   ###..#..
   ........   ........   ........   ........
   #######.   #######.   #######.   #######.
-----------------------------------------------------
U+0008 - BACKSPACE <CONTROL>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   ........   ........   ........   ........
   ###.###.   .###.###   ###.###.   .###.###
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   ###.###.   .###.###   ###.###.   .###.###
   ........   ........   ........   ........
   ###.###.   ###.###.   ###.###.   ###.###.
   #.#.#.#.   #.#.#.#.   #.#.#.#.   #.#.#.#.
   #.#.###.   #.#.###.   #.#.###.   #.#.###.
   #.#.#.#.   #.#.#.#.   #.#.#.#.   #.#.#.#.
   ###.###.   ###.###.   ###.###.   ###.###.
   ........   ........   ........   ........
   #######.   #######.   #######.   #######.
-----------------------------------------------------
U+0009 - CHARACTER TABULATION <CONTROL>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   ........   ........   ........   ........
   ###.###.   .###.###   ###.###.   .###.###
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   ###.###.   .###.###   ###.###.   .###.###
   ........   ........   ........   ........
   ###.###.   ###.###.   ###.###.   ###.###.
   #.#.#.#.   #.#.#.#.   #.#.#.#.   #.#.#.#.
   #.#.###.   #.#.###.   #.#.###.   #.#.###.
   #.#...#.   #.#...#.   #.#...#.   #.#...#.
   ###...#.   ###...#.   ###...#.   ###...#.
   ........   ........   ........   ........
   #######.   #######.   #######.   #######.
-----------------------------------------------------
U+000A - LINE FEED (LF) <CONTROL>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   ........   ........   ........   ........
   ###.###.   .###.###   ###.###.   .###.###
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   ###.###.   .###.###   ###.###.   .###.###
   ........   ........   ........   ........
   ###..#..   ###..#..   ###..#..   ###..#..
   #.#.#.#.   #.#.#.#.   #.#.#.#.   #.#.#.#.
   #.#.###.   #.#.###.   #.#.###.   #.#.###.
   #.#.#.#.   #.#.#.#.   #.#.#.#.   #.#.#.#.
   ###.#.#.   ###.#.#.   ###.#.#.   ###.#.#.
   ........   ........   ........   ........
   #######.   #######.   #######.   #######.
-----------------------------------------------------
U+000B - LINE TABULATION <CONTROL>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   ........   ........   ........   ........
   ###.###.   .###.###   ###.###.   .###.###
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   ###.###.   .###.###   ###.###.   .###.###
   ........   ........   ........   ........
   ###.##..   ###.##..   ###.##..   ###.##..
   #.#.#.#.   #.#.#.#.   #.#.#.#.   #.#.#.#.
   #.#.##..   #.#.##..   #.#.##..   #.#.##..
   #.#.#.#.   #.#.#.#.   #.#.#.#.   #.#.#.#.
   ###.##..   ###.##..   ###.##..   ###.##..
   ........   ........   ........   ........
   #######.   #######.   #######.   #######.
-----------------------------------------------------
U+000C - FORM FEED (FF) <CONTROL>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   ........   ........   ........   ........
   ###.###.   .###.###   ###.###.   .###.###
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   ###.###.   .###.###   ###.###.   .###.###
   ........   ........   ........   ........
   ###..#..   ###..#..   ###..#..   ###..#..
   #.#.#.#.   #.#.#.#.   #.#.#.#.   #.#.#.#.
   #.#.#...   #.#.#...   #.#.#...   #.#.#...
   #.#.#.#.   #.#.#.#.   #.#.#.#.   #.#.#.#.
   ###..#..   ###..#..   ###..#..   ###..#..
   ........   ........   ........   ........
   #######.   #######.   #######.   #######.
-----------------------------------------------------
U+000D - CARRIAGE RETURN (CR) <CONTROL>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   ........   ........   ........   ........
   ###.###.   .###.###   ###.###.   .###.###
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   ###.###.   .###.###   ###.###.   .###.###
   ........   ........   ........   ........
   ###.##..   ###.##..   ###.##..   ###.##..
   #.#.#.#.   #.#.#.#.   #.#.#.#.   #.#.#.#.
   #.#.#.#.   #.#.#.#.   #.#.#.#.   #.#.#.#.
   #.#.#.#.   #.#.#.#.   #.#.#.#.   #.#.#.#.
   ###.##..   ###.##..   ###.##..   ###.##..
   ........   ........   ........   ........
   #######.   #######.   #######.   #######.
-----------------------------------------------------
U+000E - SHIFT OUT <CONTROL>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   ........   ........   ........   ........
   ###.###.   .###.###   ###.###.   .###.###
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   ###.###.   .###.###   ###.###.   .###.###
   ........   ........   ........   ........
   ###.###.   ###.###.   ###.###.   ###.###.
   #.#.#...   #.#.#...   #.#.#...   #.#.#...
   #.#.##..   #.#.##..   #.#.##..   #.#.##..
   #.#.#...   #.#.#...   #.#.#...   #.#.#...
   ###.###.   ###.###.   ###.###.   ###.###.
   ........   ........   ........   ........
   #######.   #######.   #######.   #######.
-----------------------------------------------------
U+000F - SHIFT IN <CONTROL>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   ........   ........   ........   ........
   ###.###.   .###.###   ###.###.   .###.###
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   ###.###.   .###.###   ###.###.   .###.###
   ........   ........   ........   ........
   ###.###.   ###.###.   ###.###.   ###.###.
   #.#.#...   #.#.#...   #.#.#...   #.#.#...
   #.#.##..   #.#.##..   #.#.##..   #.#.##..
   #.#.#...   #.#.#...   #.#.#...   #.#.#...
   ###.#...   ###.#...   ###.#...   ###.#...
   ........   ........   ........   ........
   #######.   #######.   #######.   #######.
-----------------------------------------------------
U+0010 - DATA LINK ESCAPE <CONTROL>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   ........   ........   ........   ........
   ###.###.   .###.###   ###.###.   .###.###
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   ###.###.   .###.###   ###.###.   .###.###
   ........   ........   ........   ........
   .#..###.   .#..###.   .#..###.   .#..###.
   ##..#.#.   ##..#.#.   ##..#.#.   ##..#.#.
   .#..#.#.   .#..#.#.   .#..#.#.   .#..#.#.
   .#..#.#.   .#..#.#.   .#..#.#.   .#..#.#.
   ###.###.   ###.###.   ###.###.   ###.###.
   ........   ........   ........   ........
   #######.   #######.   #######.   #######.
-----------------------------------------------------
U+0011 - DEVICE CONTROL ONE <CONTROL>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   ........   ........   ........   ........
   ###.###.   .###.###   ###.###.   .###.###
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   ###.###.   .###.###   ###.###.   .###.###
   ........   ........   ........   ........
   .#...#..   .#...#..   .#...#..   .#...#..
   ##..##..   ##..##..   ##..##..   ##..##..
   .#...#..   .#...#..   .#...#..   .#...#..
   .#...#..   .#...#..   .#...#..   .#...#..
   ###.###.   ###.###.   ###.###.   ###.###.
   ........   ........   ........   ........
   #######.   #######.   #######.   #######.
-----------------------------------------------------
U+0012 - DEVICE CONTROL TWO <CONTROL>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   ........   ........   ........   ........
   ###.###.   .###.###   ###.###.   .###.###
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   ###.###.   .###.###   ###.###.   .###.###
   ........   ........   ........   ........
   .#..##..   .#..##..   .#..##..   .#..##..
   ##....#.   ##....#.   ##....#.   ##....#.
   .#...#..   .#...#..   .#...#..   .#...#..
   .#..#...   .#..#...   .#..#...   .#..#...
   ###.###.   ###.###.   ###.###.   ###.###.
   ........   ........   ........   ........
   #######.   #######.   #######.   #######.
-----------------------------------------------------
U+0013 - DEVICE CONTROL THREE <CONTROL>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   ........   ........   ........   ........
   ###.###.   .###.###   ###.###.   .###.###
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   ###.###.   .###.###   ###.###.   .###.###
   ........   ........   ........   ........
   .#..##..   .#..##..   .#..##..   .#..##..
   ##....#.   ##....#.   ##....#.   ##....#.
   .#..##..   .#..##..   .#..##..   .#..##..
   .#....#.   .#....#.   .#....#.   .#....#.
   ###.##..   ###.##..   ###.##..   ###.##..
   ........   ........   ........   ........
   #######.   #######.   #######.   #######.
-----------------------------------------------------
U+0014 - DEVICE CONTROL FOUR <CONTROL>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   ........   ........   ........   ........
   ###.###.   .###.###   ###.###.   .###.###
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   ###.###.   .###.###   ###.###.   .###.###
   ........   ........   ........   ........
   .#..#.#.   .#..#.#.   .#..#.#.   .#..#.#.
   ##..#.#.   ##..#.#.   ##..#.#.   ##..#.#.
   .#..###.   .#..###.   .#..###.   .#..###.
   .#....#.   .#....#.   .#....#.   .#....#.
   ###...#.   ###...#.   ###...#.   ###...#.
   ........   ........   ........   ........
   #######.   #######.   #######.   #######.
-----------------------------------------------------
U+0015 - NEGATIVE ACKNOWLEDGE <CONTROL>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   ........   ........   ........   ........
   ###.###.   .###.###   ###.###.   .###.###
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   ###.###.   .###.###   ###.###.   .###.###
   ........   ........   ........   ........
   .#..###.   .#..###.   .#..###.   .#..###.
   ##..#...   ##..#...   ##..#...   ##..#...
   .#..###.   .#..###.   .#..###.   .#..###.
   .#....#.   .#....#.   .#....#.   .#....#.
   ###.###.   ###.###.   ###.###.   ###.###.
   ........   ........   ........   ........
   #######.   #######.   #######.   #######.
-----------------------------------------------------
U+0016 - SYNCHRONOUS IDLE <CONTROL>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   ........   ........   ........   ........
   ###.###.   .###.###   ###.###.   .###.###
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   ###.###.   .###.###   ###.###.   .###.###
   ........   ........   ........   ........
   .#...##.   .#...##.   .#...##.   .#...##.
   ##..#...   ##..#...   ##..#...   ##..#...
   .#..###.   .#..###.   .#..###.   .#..###.
   .#..#.#.   .#..#.#.   .#..#.#.   .#..#.#.
   ###.###.   ###.###.   ###.###.   ###.###.
   ........   ........   ........   ........
   #######.   #######.   #######.   #######.
-----------------------------------------------------
U+0017 - END OF TRANSMISSION BLOCK <CONTROL>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   ........   ........   ........   ........
   ###.###.   .###.###   ###.###.   .###.###
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   ###.###.   .###.###   ###.###.   .###.###
   ........   ........   ........   ........
   .#..###.   .#..###.   .#..###.   .#..###.
   ##....#.   ##....#.   ##....#.   ##....#.
   .#...#..   .#...#..   .#...#..   .#...#..
   .#...#..   .#...#..   .#...#..   .#...#..
   ###..#..   ###..#..   ###..#..   ###..#..
   ........   ........   ........   ........
   #######.   #######.   #######.   #######.
-----------------------------------------------------
U+0018 - CANCEL <CONTROL>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   ........   ........   ........   ........
   ###.###.   .###.###   ###.###.   .###.###
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   ###.###.   .###.###   ###.###.   .###.###
   ........   ........   ........   ........
   .#..###.   .#..###.   .#..###.   .#..###.
   ##..#.#.   ##..#.#.   ##..#.#.   ##..#.#.
   .#..###.   .#..###.   .#..###.   .#..###.
   .#..#.#.   .#..#.#.   .#..#.#.   .#..#.#.
   ###.###.   ###.###.   ###.###.   ###.###.
   ........   ........   ........   ........
   #######.   #######.   #######.   #######.
-----------------------------------------------------
U+0019 - END OF MEDIUM <CONTROL>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   ........   ........   ........   ........
   ###.###.   .###.###   ###.###.   .###.###
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   ###.###.   .###.###   ###.###.   .###.###
   ........   ........   ........   ........
   .#..###.   .#..###.   .#..###.   .#..###.
   ##..#.#.   ##..#.#.   ##..#.#.   ##..#.#.
   .#..###.   .#..###.   .#..###.   .#..###.
   .#....#.   .#....#.   .#....#.   .#....#.
   ###...#.   ###...#.   ###...#.   ###...#.
   ........   ........   ........   ........
   #######.   #######.   #######.   #######.
-----------------------------------------------------
U+001A - SUBSTITUTE <CONTROL>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   ........   ........   ........   ........
   ###.###.   .###.###   ###.###.   .###.###
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   ###.###.   .###.###   ###.###.   .###.###
   ........   ........   ........   ........
   .#...#..   .#...#..   .#...#..   .#...#..
   ##..#.#.   ##..#.#.   ##..#.#.   ##..#.#.
   .#..###.   .#..###.   .#..###.   .#..###.
   .#..#.#.   .#..#.#.   .#..#.#.   .#..#.#.
   ###.#.#.   ###.#.#.   ###.#.#.   ###.#.#.
   ........   ........   ........   ........
   #######.   #######.   #######.   #######.
-----------------------------------------------------
U+001B - ESCAPE <CONTROL>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   ........   ........   ........   ........
   ###.###.   .###.###   ###.###.   .###.###
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   ###.###.   .###.###   ###.###.   .###.###
   ........   ........   ........   ........
   .#..##..   .#..##..   .#..##..   .#..##..
   ##..#.#.   ##..#.#.   ##..#.#.   ##..#.#.
   .#..##..   .#..##..   .#..##..   .#..##..
   .#..#.#.   .#..#.#.   .#..#.#.   .#..#.#.
   ###.##..   ###.##..   ###.##..   ###.##..
   ........   ........   ........   ........
   #######.   #######.   #######.   #######.
-----------------------------------------------------
U+001C - INFORMATION SEPARATOR FOUR <CONTROL>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   ........   ........   ........   ........
   ###.###.   .###.###   ###.###.   .###.###
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   ###.###.   .###.###   ###.###.   .###.###
   ........   ........   ........   ........
   .#...#..   .#...#..   .#...#..   .#...#..
   ##..#.#.   ##..#.#.   ##..#.#.   ##..#.#.
   .#..#...   .#..#...   .#..#...   .#..#...
   .#..#.#.   .#..#.#.   .#..#.#.   .#..#.#.
   ###..#..   ###..#..   ###..#..   ###..#..
   ........   ........   ........   ........
   #######.   #######.   #######.   #######.
-----------------------------------------------------
U+001D - INFORMATION SEPARATOR THREE <CONTROL>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   ........   ........   ........   ........
   ###.###.   .###.###   ###.###.   .###.###
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   ###.###.   .###.###   ###.###.   .###.###
   ........   ........   ........   ........
   .#..##..   .#..##..   .#..##..   .#..##..
   ##..#.#.   ##..#.#.   ##..#.#.   ##..#.#.
   .#..#.#.   .#..#.#.   .#..#.#.   .#..#.#.
   .#..#.#.   .#..#.#.   .#..#.#.   .#..#.#.
   ###.##..   ###.##..   ###.##..   ###.##..
   ........   ........   ........   ........
   #######.   #######.   #######.   #######.
-----------------------------------------------------
U+001E - INFORMATION SEPARATOR TWO <CONTROL>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   ........   ........   ........   ........
   ###.###.   .###.###   ###.###.   .###.###
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   ###.###.   .###.###   ###.###.   .###.###
   ........   ........   ........   ........
   .#..###.   .#..###.   .#..###.   .#..###.
   ##..#...   ##..#...   ##..#...   ##..#...
   .#..##..   .#..##..   .#..##..   .#..##..
   .#..#...   .#..#...   .#..#...   .#..#...
   ###.###.   ###.###.   ###.###.   ###.###.
   ........   ........   ........   ........
   #######.   #######.   #######.   #######.
-----------------------------------------------------
U+001F - INFORMATION SEPARATOR ONE <CONTROL>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   ........   ........   ........   ........
   ###.###.   .###.###   ###.###.   .###.###
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   ###.###.   .###.###   ###.###.   .###.###
   ........   ........   ........   ........
   .#..###.   .#..###.   .#..###.   .#..###.
   ##..#...   ##..#...   ##..#...   ##..#...
   .#..##..   .#..##..   .#..##..   .#..##..
   .#..#...   .#..#...   .#..#...   .#..#...
   ###.#...   ###.#...   ###.#...   ###.#...
   ........   ........   ........   ........
   #######.   #######.   #######.   #######.
-----------------------------------------------------
U+0020 - SPACE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0021 - EXCLAMATION MARK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ...##...   .....##.   ...###..   ....###.
   ...##...   .....##.   ...###..   ....###.
   ...##...   .....##.   ...###..   ....###.
   ...##...   .....##.   ...###..   ....###.
   ...##...   ....##..   ...###..   ...###..
   ...##...   ....##..   ...###..   ...###..
   ...##...   ....##..   ...###..   ...###..
   ...##...   ....##..   ...###..   ...###..
   ...##...   ...##...   ........   ........
   ........   ........   ...###..   ..###...
   ...##...   ...##...   ...###..   ..###...
   ...##...   ...##...   ...###..   ..###...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0022 - QUOTATION MARK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   .##.##..   ...##.##   ###.###.   .###.###
   .##.##..   ...##.##   ###.###.   .###.###
   .##.##..   ..##.##.   ###.###.   .###.###
   .##.##..   ..##.##.   ###.###.   .###.###
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0023 - NUMBER SIGN
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   .##.##..   ...##.##   .##.##..   ..##.##.
   .##.##..   ...##.##   .##.##..   ..##.##.
   .##.##..   ...##.##   #######.   .#######
   #######.   .#######   #######.   .#######
   #######.   .#######   #######.   .#######
   .##.##..   ..##.##.   .##.##..   ..##.##.
   .##.##..   ..##.##.   .##.##..   .##.##..
   #######.   ########   #######.   #######.
   #######.   ########   #######.   #######.
   .##.##..   .##.##..   #######.   #######.
   .##.##..   .##.##..   .##.##..   .##.##..
   .##.##..   .##.##..   .##.##..   .##.##..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0024 - DOLLAR SIGN
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ...#....   .....#..   ...#....   ....#...
   .#####..   ..#####.   .#####..   ..#####.
   #######.   .#######   #######.   .#######
   ##.#.##.   .##.#.##   ####.##.   .####.##
   ##.#....   .##.#...   ####....   .####...
   ####....   .####...   #####...   .#####..
   .#####..   ..####..   .#####..   .#####..
   ...####.   ...####.   ..#####.   ..#####.
   ...#.##.   ...#.##.   ...####.   ...####.
   ##.#.##.   ##.#.##.   ##.####.   ##.####.
   #######.   #######.   #######.   #######.
   .#####..   .#####..   .#####..   .#####..
   ...#....   ..#.....   ...#....   ...#....
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0025 - PERCENT SIGN
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ###.....   .###....
   ##...##.   ##...##.   ###..##.   .###..##
   ##..###.   ##..###.   ###.###.   .###.###
   ...###..   ...###..   ...###..   ....###.
   ..###...   ..###...   ..###...   ..####..
   .###....   .###....   .###....   .###....
   ###..##.   ###..##.   ###.###.   ###.###.
   ##...##.   ##...##.   ##..###.   ##..###.
   ........   ........   ....###.   ....###.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0026 - AMPERSAND
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   .###....   ...###..   .###....   ...###..
   #####...   ..#####.   #####...   ..#####.
   ##.##...   ..##.##.   #####...   .######.
   ##.##...   ..##.##.   #####...   .#####..
   #####...   ..####..   #####...   .#####..
   .###..#.   ..###..#   .###.##.   ..###.##
   #######.   .#######   #######.   #######.
   ##.####.   .##.###.   #######.   #######.
   ##..##..   ##..##..   ###.##..   ###.##..
   ##..##..   ##..##..   ###.###.   ###.###.
   #######.   #######.   #######.   #######.
   .####.#.   .####.#.   .###.##.   .###.#..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0027 - APOSTROPHE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ...##...   .....##.   ..###...   ...###..
   ...##...   .....##.   ..###...   ...###..
   ...##...   ....##..   ..###...   ...###..
   ...##...   ....##..   ..###...   ...###..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0028 - LEFT PARENTHESIS
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   .....##.   .....##.   .....##.   ......##
   ....###.   ....###.   ....##..   .....##.
   ...###..   ...###..   ...###..   ....###.
   ...##...   ..###...   ..###...   ...###..
   ..###...   ..##....   ..###...   ...###..
   ..##....   .##.....   .###....   ..###...
   ..##....   .##.....   .###....   ..###...
   ..##....   ##......   .###....   .###....
   ..##....   ##......   .###....   .###....
   ..###...   ##......   .###....   .###....
   ...##...   ##......   ..###...   ..###...
   ...###..   ##......   ..###...   ..###...
   ....###.   ###.....   ...###..   ...###..
   .....##.   .###....   ....##..   ....##..
   ........   ..##....   .....##.   .....##.
   ........   ........   ........   ........
-----------------------------------------------------
U+0029 - RIGHT PARENTHESIS
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   .##.....   ...##...   .##.....   .##.....
   .###....   ...###..   ..##....   ..##....
   ..###...   ....###.   ..###...   ..###...
   ...##...   .....##.   ...###..   ...###..
   ...###..   .....##.   ...###..   ...###..
   ....##..   .....##.   ....###.   ....###.
   ....##..   .....##.   ....###.   ....###.
   ....##..   .....##.   ....###.   ....###.
   ....##..   ....##..   ....###.   ...###..
   ...###..   ....##..   ....###.   ...###..
   ...##...   ...##...   ...###..   ..###...
   ..###...   ..###...   ...###..   ..###...
   .###....   .###....   ..###...   .###....
   .##.....   ###.....   ..##....   .##.....
   ........   ##......   .##.....   ##......
   ........   ........   ........   ........
-----------------------------------------------------
U+002A - ASTERISK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ...#....   ....#...
   .##.##..   ..##.##.   .#.#.#..   ..#.#.#.
   .##.##..   ..##.##.   #######.   .#######
   ..###...   ...###..   .#####..   ..#####.
   #######.   .#######   ..###...   ...##...
   #######.   #######.   .#####..   .#####..
   ..###...   ..###...   #######.   #######.
   .##.##..   .##.##..   .#.#.#..   .#.#.#..
   .##.##..   .##.##..   ...#....   ...#....
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+002B - PLUS SIGN
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ...##...   ........   ........   ........
   ...##...   ...##...   ..###...   ...###..
   .######.   ...##...   ..###...   ...###..
   .######.   .######.   #######.   .######.
   ...##...   ######..   #######.   .######.
   ...##...   ..##....   ..###...   ..###...
   ........   ..##....   ..###...   ..###...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+002C - COMMA
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ...##...   ...##...   ..###...   ..###...
   ..###...   ..###...   .####...   .####...
   ..##....   .###....   .###....   .###....
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+002D - HYPHEN-MINUS
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   .######.   .######.   ........   ........
   .######.   ######..   #######.   #######.
   ........   ........   #######.   #######.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+002E - FULL STOP
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+002F - SOLIDUS
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   .....##.   .....##.   ....###.   .....###
   ....###.   ....###.   ...####.   ....####
   ...###..   ...###..   ..####..   ..####..
   ..###...   ..###...   .####...   .####...
   .###....   .###....   ####....   ####....
   ###.....   ###.....   ###.....   ###.....
   ##......   ##......   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0030 - DIGIT ZERO
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   .#####..   ...####.   ..###...   ...###..
   #######.   ..######   .#####..   ..#####.
   ##...##.   ..##..##   ###.###.   .###.###
   ##..###.   ..##..##   ###.###.   .###.###
   ##..###.   .##..###   ###.###.   .###.###
   ##.#.##.   .##.###.   ###.###.   .###.###
   ##.#.##.   .###.##.   ###.###.   ###.###.
   ###..##.   ###..##.   ###.###.   ###.###.
   ###..##.   ##..##..   ###.###.   ###.###.
   ##...##.   ##..##..   ###.###.   ###.###.
   #######.   ######..   .#####..   .#####..
   .#####..   .####...   ..###...   ..###...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0031 - DIGIT ONE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ...##...   .....##.   ...##...   ....##..
   ..###...   ....###.   ..###...   ...###..
   .####...   ...####.   .####...   ..####..
   .####...   ..####..   .####...   ..####..
   ...##...   ....##..   ..###...   ...###..
   ...##...   ....##..   ..###...   ...###..
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ..##....   ..###...   ..###...
   ...##...   ..##....   ..###...   ..###...
   ...##...   ..##....   ..###...   ..###...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0032 - DIGIT TWO
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   .#####..   ...####.   .#####..   ..#####.
   #######.   ..######   #######.   .#######
   ##...##.   ..##..##   ###.###.   .###.###
   .....##.   ......##   ....###.   .....###
   .....##.   .....###   ....###.   .....###
   ..#####.   ...####.   .######.   ..#####.
   .#####..   .#####..   ######..   .#####..
   ###.....   .##.....   ###.....   ###.....
   ##......   ##......   ###.....   ###.....
   ##......   ##......   ###.....   ###.....
   #######.   ######..   #######.   #######.
   #######.   ######..   #######.   #######.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0033 - DIGIT THREE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   .#####..   ...####.   .#####..   ..#####.
   #######.   ..######   #######.   .#######
   ##...##.   ..##..##   ###.###.   .###.###
   .....##.   ......##   ....###.   .....###
   .....##.   .....##.   ....###.   .....###
   ..####..   ...####.   ..####..   ...####.
   ..####..   ...####.   ..####..   ..####..
   .....##.   .....##.   ....###.   ....###.
   .....##.   .....##.   ....###.   ....###.
   ##...##.   ##..##..   ###.###.   ###.###.
   #######.   ######..   #######.   #######.
   .#####..   .####...   .#####..   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0034 - DIGIT FOUR
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   .....#..   .......#   .....#..   ......#.
   ....##..   ......##   ....##..   .....##.
   ...###..   .....###   ...###..   ....###.
   ..####..   ....####   ..####..   ...####.
   .#####..   ...####.   .#####..   ..#####.
   ###.##..   ..##.##.   .##.##..   .###.##.
   #######.   .#######   ###.##..   ###.##..
   #######.   .#######   #######.   #######.
   ....##..   ....##..   #######.   #######.
   ....##..   ....##..   ...###..   ...###..
   ....##..   ...##...   ...###..   ...###..
   ....##..   ...##...   ...###..   ...###..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0035 - DIGIT FIVE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #######.   ...#####   #######.   .#######
   #######.   ...#####   #######.   .#######
   ##......   ..##....   ###.....   .###....
   ##......   ..##....   ###.....   .###....
   ##......   .#####..   ######..   .#####..
   ######..   .######.   #######.   .######.
   #######.   .....##.   ....###.   ....###.
   .....##.   .....##.   ....###.   ....###.
   .....##.   .....##.   ....###.   ....###.
   ##...##.   ##..###.   ###.###.   ###.###.
   #######.   ######..   #######.   #######.
   .#####..   .####...   .#####..   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0036 - DIGIT SIX
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ..####..   ....####   .#####..   ..#####.
   .#####..   ...#####   ######..   .######.
   ###.....   ..###...   ###.....   .###....
   ##......   ..##....   ###.....   .###....
   ##......   .##.....   ######..   .#####..
   ######..   .#####..   #######.   .######.
   #######.   .######.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   #######.   #######.   #######.   #######.
   .#####..   .#####..   .#####..   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0037 - DIGIT SEVEN
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #######.   ..######   #######.   .#######
   #######.   .#######   #######.   .#######
   ##...##.   .##...##   ....###.   .....###
   ....###.   ......##   ....###.   .....###
   ....##..   .....##.   ...###..   ....###.
   ...###..   .....##.   ...###..   ....###.
   ...##...   ....##..   ...###..   ...###..
   ..###...   ....##..   ..###...   ..###...
   ..##....   ...##...   ..###...   ..###...
   ..##....   ...##...   ..###...   ..###...
   ..##....   ..##....   ..###...   ..###...
   ..##....   ..##....   ..###...   ..###...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0038 - DIGIT EIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   .#####..   ...####.   .#####..   ..#####.
   #######.   ..######   #######.   .#######
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   ..##..##   #######.   .#######
   .#####..   ...####.   .#####..   ..#####.
   .#####..   .#####..   #######.   .######.
   ##...##.   .##..##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   #######.   #######.   #######.   #######.
   .#####..   .#####..   .#####..   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0039 - DIGIT NINE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   .#####..   ...####.   .#####..   ..#####.
   #######.   ..######   #######.   .#######
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   .###.###
   #######.   .######.   #######.   .#######
   .######.   ..#####.   .######.   ..#####.
   .....##.   .....##.   ....###.   ....###.
   .....##.   ....##..   ....###.   ....###.
   ....###.   ...###..   ....###.   ....###.
   .#####..   #####...   .#####..   .#####..
   .####...   ####....   .####...   .####...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+003A - COLON
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ...##...   ....##..   ..###...   ...###..
   ...##...   ....##..   ..###...   ...###..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ...##...   ........   ........   ........
   ...##...   ...##...   ..###...   ..###...
   ........   ...##...   ..###...   ..###...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+003B - SEMICOLON
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ...##...   ....##..   ..###...   ...###..
   ...##...   ....##..   ..###...   ...###..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ...##...   ........   ...##...   ...##...
   ...##...   ...##...   ..###...   ..###...
   ..###...   ..###...   ..###...   ..###...
   ..##....   ..##....   ..##....   ..##....
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+003C - LESS-THAN SIGN
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   .....##.   .....##.   ........   ........
   ....###.   ....###.   .....##.   ......##
   ...###..   ...###..   ....###.   .....###
   ..###...   ..###...   ...###..   ....###.
   .###....   .###....   ..###...   ...###..
   .###....   .###....   .###....   .###....
   ..###...   .###....   .###....   .###....
   ...###..   ..###...   ..###...   ..###...
   ....###.   ...###..   ...###..   ...###..
   .....##.   ....##..   ....###.   ....###.
   ........   ........   .....##.   .....##.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+003D - EQUALS SIGN
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   .######.   ..#####.   ........   ........
   .######.   .#####..   #######.   .#######
   ........   ........   #######.   .#######
   ........   ........   ........   ........
   .######.   .#####..   ........   ........
   .######.   #####...   #######.   #######.
   ........   ........   #######.   #######.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+003E - GREATER-THAN SIGN
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   .##.....   ...##...   ........   ........
   .###....   ...##...   .##.....   ..##....
   ..###...   ....##..   .###....   ..###...
   ...###..   ....##..   ..###...   ...###..
   ....###.   .....##.   ...###..   ....###.
   ....###.   ....###.   ....###.   ....###.
   ...###..   ...###..   ....###.   ....###.
   ..###...   ..###...   ...###..   ...###..
   .###....   .###....   ..###...   ..###...
   .##.....   .##.....   .###....   .###....
   ........   ........   .##.....   .##.....
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+003F - QUESTION MARK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   .#####..   ...####.   .#####..   ..#####.
   #######.   ..######   #######.   .#######
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   ..##..##   ....###.   .....###
   .....##.   ......##   ....###.   .....###
   ...####.   .....###   ..#####.   ...####.
   ..####..   ....###.   .#####..   .#####..
   ..##....   ...###..   .###....   .###....
   ..##....   ...##...   ........   ........
   ........   ........   .###....   .###....
   ..##....   ..##....   .###....   .###....
   ..##....   ..##....   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0040 - COMMERCIAL AT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   .#####..   ...####.   .#####..   ..#####.
   #######.   ..######   #######.   .#######
   ##...##.   ..##..##   ###.###.   .###.###
   ##..###.   .##...##   ###.###.   .###.###
   ##.####.   .##.####   ###.###.   .###.###
   ##.#.##.   .##.#.##   #######.   .#######
   ##.#.##.   .##.#.##   #######.   #######.
   ##.####.   ##..####   ###.##..   ###.##..
   ##..##..   ##..###.   ###.....   ###.....
   ##......   ##......   ###.....   ###.....
   ######..   ######..   ######..   ######..
   .#####..   .#####..   .#####..   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0041 - LATIN CAPITAL LETTER A
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   .#####..   ...####.   .#####..   ..#####.
   #######.   ..######   #######.   .#######
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   .##..##.   ###.###.   .###.###
   #######.   .######.   ###.###.   .###.##.
   #######.   .######.   #######.   #######.
   ##...##.   .##..##.   #######.   #######.
   ##...##.   ##..##..   ###.###.   ###.###.
   ##...##.   ##..##..   ###.###.   ###.###.
   ##...##.   ##..##..   ###.###.   ###.###.
   ##...##.   ##..##..   ###.###.   ###.###.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0042 - LATIN CAPITAL LETTER B
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ######..   ..#####.   ######..   .######.
   #######.   ..######   #######.   .#######
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   .###.###
   ######..   .######.   ######..   .######.
   ######..   .#####..   ######..   ######..
   ##...##.   .##..##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   #######.   #######.   #######.   #######.
   ######..   ######..   ######..   ######..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0043 - LATIN CAPITAL LETTER C
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   .#####..   ...####.   .#####..   ..#####.
   #######.   ..######   #######.   .#######
   ##...##.   ..##..##   ###.###.   .###.###
   ##......   ..##....   ###.###.   .###.###
   ##......   .##.....   ###.....   .###....
   ##......   .##.....   ###.....   .###....
   ##......   .##.....   ###.....   ###.....
   ##......   .##.....   ###.....   ###.....
   ##......   ##......   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   #######.   #######.   #######.   #######.
   .#####..   .#####..   .#####..   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0044 - LATIN CAPITAL LETTER D
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #####...   ..#####.   #####...   .#####..
   ######..   ..######   ######..   .######.
   ##..###.   ..##..##   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   .###.##.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   ##....##   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##..###.   ##..###.   ###.###.   ###.###.
   ######..   ######..   ######..   ######..
   #####...   #####...   #####...   #####...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0045 - LATIN CAPITAL LETTER E
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #######.   ..######   #######.   .#######
   #######.   ..######   #######.   .#######
   ##......   ..##....   ###.....   .###....
   ##......   ..##....   ###.....   .###....
   ##......   .##.....   ###.....   .###....
   #####...   .#####..   #####...   .#####..
   #####...   .#####..   #####...   #####...
   ##......   .##.....   ###.....   ###.....
   ##......   ##......   ###.....   ###.....
   ##......   ##......   ###.....   ###.....
   #######.   #######.   #######.   #######.
   #######.   #######.   #######.   #######.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0046 - LATIN CAPITAL LETTER F
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #######.   ..######   #######.   .#######
   #######.   ..######   #######.   .#######
   ##......   ..##....   ###.....   .###....
   ##......   ..##....   ###.....   .###....
   ##......   .##.....   ###.....   .###....
   #####...   .#####..   #####...   .#####..
   #####...   .#####..   #####...   #####...
   ##......   .##.....   ###.....   ###.....
   ##......   ##......   ###.....   ###.....
   ##......   ##......   ###.....   ###.....
   ##......   ##......   ###.....   ###.....
   ##......   ##......   ###.....   ###.....
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0047 - LATIN CAPITAL LETTER G
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   .#####..   ...####.   .#####..   ..#####.
   #######.   ..######   #######.   .#######
   ##...##.   ..##..##   ###.###.   .###.###
   ##......   ..##....   ###.###.   .###.###
   ##......   .##.....   ###.....   .###....
   ##.####.   .##.....   ###.....   .###....
   ##.####.   .##.###.   #######.   #######.
   ##...##.   .##.###.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##..###.   ###.###.   ###.###.
   #######.   ######..   #######.   #######.
   .#####..   .####...   .#####..   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0048 - LATIN CAPITAL LETTER H
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   .###.###
   ##...##.   .##..##.   ###.###.   .###.###
   #######.   .######.   #######.   .######.
   #######.   .######.   #######.   #######.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##..##..   ###.###.   ###.###.
   ##...##.   ##..##..   ###.###.   ###.###.
   ##...##.   ##..##..   ###.###.   ###.###.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0049 - LATIN CAPITAL LETTER I
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   .######.   ..######   #######.   .#######
   .######.   ..######   #######.   .#######
   ...##...   ....##..   ..###...   ...###..
   ...##...   ....##..   ..###...   ...###..
   ...##...   ...##...   ..###...   ...###..
   ...##...   ...##...   ..###...   ...###..
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ..##....   ..###...   ..###...
   ...##...   ..##....   ..###...   ..###...
   .######.   ######..   #######.   #######.
   .######.   ######..   #######.   #######.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+004A - LATIN CAPITAL LETTER J
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ....##..   ......##   ....###.   .....###
   ....##..   ......##   ....###.   .....###
   ....##..   ......##   ....###.   .....###
   ....##..   ......##   ....###.   .....###
   ....##..   .....##.   ....###.   .....###
   ....##..   .....##.   ....###.   .....##.
   ....##..   .....##.   ....###.   ....###.
   ....##..   .....##.   ....###.   ....###.
   ....##..   ....##..   ###.###.   ###.###.
   ##..##..   ##..##..   ###.###.   ###.###.
   ######..   ######..   #######.   #######.
   .####...   .####...   .#####..   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+004B - LATIN CAPITAL LETTER K
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ##......   ..##....   ###.....   .###....
   ##...##.   ..##....   ###..##.   .###....
   ##..###.   ..##..##   ###.###.   .###..#.
   ##.###..   ..##.##.   #######.   .###.###
   #####...   .#####..   ######..   .#######
   ####....   .####...   #####...   .######.
   ###.....   .###....   ####....   #####...
   ####....   .####...   #####...   #####...
   #####...   #####...   ######..   ######..
   ##.###..   ##.###..   #######.   #######.
   ##..###.   ##..###.   ###.###.   ###.###.
   ##...##.   ##...##.   ###..##.   ###..##.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+004C - LATIN CAPITAL LETTER L
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ##......   ..##....   ###.....   .###....
   ##......   ..##....   ###.....   .###....
   ##......   ..##....   ###.....   .###....
   ##......   ..##....   ###.....   .###....
   ##......   .##.....   ###.....   .###....
   ##......   .##.....   ###.....   .###....
   ##......   .##.....   ###.....   ###.....
   ##......   .##.....   ###.....   ###.....
   ##......   ##......   ###.....   ###.....
   ##......   ##......   ###.....   ###.....
   #######.   #######.   #######.   #######.
   #######.   #######.   #######.   #######.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+004D - LATIN CAPITAL LETTER M
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ##...##.   ..##..##   ##...##.   .##...##
   ##...##.   ..##..##   ###.###.   .###.###
   ###.###.   ..######   #######.   .#######
   #######.   ..######   #######.   .#######
   #######.   .#######   #######.   .#######
   #######.   .##.#.##   #######.   .######.
   ##.#.##.   .##..##.   ###.###.   ###.###.
   ##.#.##.   .##..##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##..##..   ###.###.   ###.###.
   ##...##.   ##..##..   ###.###.   ###.###.
   ##...##.   ##..##..   ###.###.   ###.###.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+004E - LATIN CAPITAL LETTER N
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ##...##.   ..##..##   ##..###.   .##..###
   ##...##.   ..##..##   ###.###.   .###.###
   ###..##.   ..###.##   ###.###.   .###.###
   ###..##.   ..###.##   #######.   .#######
   ####.##.   .####.##   #######.   .#######
   ####.##.   .######.   #######.   .######.
   ##.####.   .##.###.   #######.   #######.
   ##.####.   .##.###.   #######.   #######.
   ##..###.   ##..###.   #######.   #######.
   ##..###.   ##..##..   ###.###.   ###.###.
   ##...##.   ##..##..   ###.###.   ###.###.
   ##...##.   ##..##..   ###..##.   ###..##.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+004F - LATIN CAPITAL LETTER O
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   .#####..   ...####.   .#####..   ..#####.
   #######.   ..######   #######.   .#######
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   .###.###
   ##...##.   .##..##.   ###.###.   .###.##.
   ##...##.   .##..##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##..##..   ###.###.   ###.###.
   ##...##.   ##..##..   ###.###.   ###.###.
   #######.   ######..   #######.   #######.
   .#####..   .####...   .#####..   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0050 - LATIN CAPITAL LETTER P
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ######..   ..#####.   ######..   .######.
   #######.   ..######   #######.   .#######
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   .##..###   ###.###.   .###.###
   #######.   .######.   ###.###.   .###.###
   ######..   .#####..   #######.   #######.
   ##......   .##.....   ######..   ######..
   ##......   ##......   ###.....   ###.....
   ##......   ##......   ###.....   ###.....
   ##......   ##......   ###.....   ###.....
   ##......   ##......   ###.....   ###.....
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0051 - LATIN CAPITAL LETTER Q
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   .#####..   ...####.   .#####..   ..#####.
   #######.   ..######   #######.   .#######
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   .###.###
   ##...##.   .##..##.   ###.###.   .###.##.
   ##...##.   .##..##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##.#.##.   ####.##.   #######.   #######.
   ##.####.   ##.###..   #######.   #######.
   #######.   #####...   #######.   #######.
   .#####..   .#####..   .######.   .######.
   .....##.   ....##..   .....##.   .....##.
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0052 - LATIN CAPITAL LETTER R
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ######..   ..#####.   ######..   .######.
   #######.   ..######   #######.   .#######
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   .###.###
   ######..   .######.   #######.   .######.
   ######..   .#####..   ######..   ######..
   ##...##.   .##.###.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##..##..   ###.###.   ###.###.
   ##...##.   ##..##..   ###.###.   ###.###.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0053 - LATIN CAPITAL LETTER S
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   .#####..   ...####.   .#####..   ..#####.
   #######.   ..######   #######.   .#######
   ##...##.   ..##..##   ###.###.   .###.###
   ##......   .##.....   ###.....   .###....
   ##......   .##.....   ###.....   .###....
   ######..   .#####..   ######..   .#####..
   .######.   ..#####.   .######.   ..#####.
   .....##.   .....##.   ....###.   ....###.
   .....##.   .....##.   ....###.   ....###.
   ##...##.   ##..###.   ###.###.   ###.###.
   #######.   ######..   #######.   #######.
   .#####..   .####...   .#####..   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0054 - LATIN CAPITAL LETTER T
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   .######.   .#######   #######.   .#######
   .######.   .#######   #######.   .#######
   ...##...   ...##...   ..###...   ...###..
   ...##...   ...##...   ..###...   ...###..
   ...##...   ..##....   ..###...   ...###..
   ...##...   ..##....   ..###...   ...###..
   ...##...   ..##....   ..###...   ..###...
   ...##...   ..##....   ..###...   ..###...
   ...##...   .##.....   ..###...   ..###...
   ...##...   .##.....   ..###...   ..###...
   ...##...   .##.....   ..###...   ..###...
   ...##...   .##.....   ..###...   ..###...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0055 - LATIN CAPITAL LETTER U
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   .###.###
   ##...##.   .##..##.   ###.###.   .###.##.
   ##...##.   .##..##.   ###.###.   ###.###.
   ##...##.   .##..##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##..##..   ###.###.   ###.###.
   #######.   ######..   #######.   #######.
   .#####..   .#####..   .#####..   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0056 - LATIN CAPITAL LETTER V
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   .###.##.
   ###.###.   .##..##.   ###.###.   ###.###.
   .##.##..   .##..##.   .##.##..   .##.##..
   .#####..   .##.##..   .#####..   .#####..
   ..###...   ..###...   ..###...   ..###...
   ..###...   ..###...   ..###...   ..###...
   ...#....   ...#....   ...#....   ...#....
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0057 - LATIN CAPITAL LETTER W
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   .###.##.
   ##.#.##.   .##.#.##   ###.###.   ###.###.
   ##.#.##.   .##.#.##   #######.   #######.
   #######.   #######.   #######.   #######.
   #######.   #######.   #######.   #######.
   ###.###.   ###.###.   ###.###.   ###.###.
   .#...#..   .#...#..   .#...#..   .#...#..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0058 - LATIN CAPITAL LETTER X
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ##...##.   .##...##   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   .###.###
   ###.###.   .###.###   ###.###.   .###.###
   .#####..   ..#####.   .#####..   ..#####.
   ..###...   ...###..   ..###...   ...###..
   ..###...   ..###...   ..###...   ..###...
   .#####..   .#####..   .#####..   .#####..
   ###.###.   ###.###.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0059 - LATIN CAPITAL LETTER Y
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ##...##.   .##..##.   ###.###.   .###.###
   ##...##.   .##..##.   ###.###.   .###.###
   ##...##.   .##..##.   ###.###.   .###.###
   ##...##.   .##..##.   ###.###.   .###.###
   ###.###.   ..####..   ###.###.   .###.###
   .#####..   ..####..   .#####..   ..#####.
   ..###...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ..##....   ..###...   ..###...
   ...##...   ..##....   ..###...   ..###...
   ...##...   .##.....   ..###...   ..###...
   ...##...   .##.....   ..###...   ..###...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+005A - LATIN CAPITAL LETTER Z
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   #######.   .#######   #######.   .#######
   ....###.   ......##   ....###.   .....###
   ....##..   .....###   ....###.   .....###
   ...###..   ....###.   ...###..   ....###.
   ...##...   ....##..   ..###...   ...###..
   ..###...   ...##...   ..###...   ..###...
   ..##....   ..###...   .###....   .###....
   .###....   .###....   ###.....   ###.....
   .##.....   ###.....   ###.....   ###.....
   #######.   #######.   #######.   #######.
   #######.   #######.   #######.   #######.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+005B - LEFT SQUARE BRACKET
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ..#####.   ....####   ..#####.   ...#####
   ..#####.   ....####   ..#####.   ...#####
   ..##....   ....##..   ..###...   ...###..
   ..##....   ....##..   ..###...   ...###..
   ..##....   ...##...   ..###...   ...###..
   ..##....   ...##...   ..###...   ...###..
   ..##....   ...##...   ..###...   ..###...
   ..##....   ...##...   ..###...   ..###...
   ..##....   ..##....   ..###...   ..###...
   ..##....   ..##....   ..###...   ..###...
   ..#####.   ..#####.   ..#####.   ..#####.
   ..#####.   ..#####.   ..#####.   ..#####.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+005C - REVERSE SOLIDUS
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   .#......   ..#.....
   ##......   ##......   ###.....   .###....
   ###.....   ###.....   ####....   .####...
   .###....   .###....   .####...   ..###...
   ..###...   ..###...   ..####..   ...###..
   ...###..   ...###..   ...####.   ...####.
   ....###.   ....###.   ....###.   ....###.
   .....##.   .....##.   .....#..   .....#..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+005D - RIGHT SQUARE BRACKET
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   .#####..   ...#####   ######..   .######.
   .#####..   ...#####   ######..   .######.
   ....##..   ......##   ...###..   ....###.
   ....##..   ......##   ...###..   ....###.
   ....##..   .....##.   ...###..   ....###.
   ....##..   .....##.   ...###..   ....###.
   ....##..   .....##.   ...###..   ...###..
   ....##..   .....##.   ...###..   ...###..
   ....##..   ....##..   ...###..   ...###..
   ....##..   ....##..   ...###..   ...###..
   .#####..   .#####..   ######..   ######..
   .#####..   .#####..   ######..   ######..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+005E - CIRCUMFLEX ACCENT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ...#....   .....#..   ...#....   ....#...
   ..###...   ....###.   ..###...   ...###..
   .#####..   ...#####   .#####..   ..#####.
   ###.###.   ..###.##   ###.###.   .###.###
   ##...##.   .##...##   ##...##.   .##...##
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+005F - LOW LINE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ########   #######.   ########   ########
   ########   #######.   ########   ########
   ........   ........   ........   ........
-----------------------------------------------------
U+0060 - GRAVE ACCENT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ..##....   ........   ........   ........
   ..##....   ....##..   ..##....   ...##...
   ...##...   ....###.   ..###...   ...###..
   ....#...   ....##..   ...##...   ....##..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0061 - LATIN SMALL LETTER A
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   .#####..   ..####..   .#####..   ..####..
   .######.   ..#####.   .######.   ..#####.
   .....##.   .....##.   ....###.   ....###.
   .######.   .######.   .######.   ..#####.
   #######.   ######..   #######.   .######.
   ##...##.   ##..##..   ###.###.   ###.###.
   #######.   ######..   #######.   #######.
   .######.   .#####..   .######.   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0062 - LATIN SMALL LETTER B
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ##......   ...##...   ###.....   ..###...
   ##......   ...##...   ###.....   ..###...
   ##......   ..##....   ###.....   ..###...
   ##......   ..##....   ###.....   .###....
   ######..   ..#####.   ######..   .#####..
   #######.   .#######   #######.   .######.
   ##...##.   .##...##   ###.###.   .##.###.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   #######.   #######.   #######.   ######..
   ######..   ######..   ######..   #####...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0063 - LATIN SMALL LETTER C
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   .#####..   ..####..   .#####..   ..####..
   #######.   .######.   #######.   .######.
   ##...##.   .##..##.   ###.###.   ###.###.
   ##......   ##......   ###.....   ###.....
   ##......   ##......   ###.....   ###.....
   ##...##.   ##..##..   ###.###.   ###.###.
   #######.   ######..   #######.   #######.
   .#####..   .####...   .#####..   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0064 - LATIN SMALL LETTER D
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   .....##.   ......##   ....###.   .....###
   .....##.   ......##   ....###.   .....###
   .....##.   ......##   ....###.   .....###
   .....##.   .....##.   ....###.   .....###
   .######.   ..#####.   .######.   ..######
   #######.   .######.   #######.   .######.
   ##...##.   .##..##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##..##..   ###.###.   ###.###.
   ##...##.   ##..##..   ###.###.   ###.###.
   #######.   ######..   #######.   #######.
   .######.   .#####..   .######.   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0065 - LATIN SMALL LETTER E
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   .#####..   ..####..   .#####..   ..####..
   #######.   .######.   #######.   .######.
   ##...##.   .##..##.   ###.###.   ###.###.
   #######.   #######.   #######.   #######.
   #######.   ######..   #######.   ######..
   ##......   ##......   ###.....   ###.....
   #######.   ######..   #######.   ######..
   .######.   .#####..   .######.   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0066 - LATIN SMALL LETTER F
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ...####.   .....###   ..#####.   ...#####
   ..#####.   ....####   .######.   ..######
   ..##....   ....##..   .###....   ..###...
   ..##....   ...##...   .###....   ..###...
   ..##....   .######.   .###....   .###....
   .####...   .######.   #####...   .#####..
   .####...   ..##....   #####...   .#####..
   ..##....   ..##....   .###....   .###....
   ..##....   ..##....   .###....   ###.....
   ..##....   .##.....   .###....   ###.....
   ..##....   .##.....   .###....   ###.....
   ..##....   .##.....   .###....   ###.....
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0067 - LATIN SMALL LETTER G
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   .######.   ..######   .######.   ..#####.
   #######.   .#######   #######.   .######.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   #######.   #######.   #######.   #######.
   .######.   .######.   .######.   .#####..
   .....##.   ....##..   ....###.   ...###..
   .######.   ######..   .######.   ######..
   .#####..   #####...   .#####..   #####...
-----------------------------------------------------
U+0068 - LATIN SMALL LETTER H
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ##......   ..##....   ###.....   .###....
   ##......   ..##....   ###.....   .###....
   ##......   ..##....   ###.....   .###....
   ##.###..   .##.###.   ######..   .#####..
   #######.   .#######   #######.   .######.
   ###..##.   .###..##   ###.###.   ###.###.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0069 - LATIN SMALL LETTER I
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ...##...   .....##.   ..###...   ....###.
   ...##...   .....##.   ..###...   ....###.
   ........   ........   ........   ........
   ..###...   ...###..   .####...   ...####.
   ..###...   ..####..   .####...   ..#####.
   ...##...   ....##..   ..###...   ...###..
   ...##...   ....##..   ..###...   ...###..
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ..####..   .#####..   .#####..   .#####..
   ..####..   .#####..   .#####..   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+006A - LATIN SMALL LETTER J
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ....##..   ......##   ...###..   ....###.
   ....##..   ......##   ...###..   ....###.
   ........   ........   ........   ........
   ...###..   ....###.   ..####..   ...####.
   ...###..   ...####.   ..####..   ..#####.
   ....##..   .....##.   ...###..   ....###.
   ....##..   .....##.   ...###..   ...###..
   ....##..   ....##..   ...###..   ...###..
   ....##..   ....##..   ...###..   ...###..
   ....##..   ....##..   ...###..   ...###..
   ....##..   ....##..   ...###..   ..###...
   ....##..   ...##...   ...###..   ..###...
   .#####..   #####...   .#####..   #####...
   .####...   ####....   .####...   ####....
-----------------------------------------------------
U+006B - LATIN SMALL LETTER K
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ##......   ..##....   ###.....   ..###...
   ##......   ..##....   ###.....   ..###...
   ##......   ..##....   ###.....   ..###...
   ##......   ..##..##   ###..##.   ..###.#.
   ##...##.   .##..###   ###.###.   .#######
   ##..###.   .##.###.   #######.   .######.
   ##.###..   .#####..   ######..   .#####..
   #####...   .#####..   #####...   .###....
   #####...   ##.###..   ######..   #####...
   ##.###..   ##..###.   #######.   ######..
   ##..###.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###..##.   ###.###.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+006C - LATIN SMALL LETTER L
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ..###...   ....###.   .####...   ..####..
   ..###...   ....###.   .####...   ..####..
   ...##...   .....##.   ..###...   ...###..
   ...##...   .....##.   ..###...   ...###..
   ...##...   ....##..   ..###...   ..###...
   ...##...   ....##..   ..###...   ..###...
   ...##...   ....##..   ..###...   ..###...
   ...##...   ....##..   ..###...   ..###...
   ...##...   ...##...   ..###...   .###....
   ...##...   ...##...   ..###...   .###....
   ...##...   ...##...   ..###...   .###....
   ...##...   ...##...   ..###...   .###....
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+006D - LATIN SMALL LETTER M
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ###.##..   .###.##.   ###.##..   .###.#..
   #######.   .#######   #######.   .######.
   #######.   .#######   #######.   #######.
   ##.#.##.   .##.#.##   #######.   #######.
   ##.#.##.   ##.#.##.   #######.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+006E - LATIN SMALL LETTER N
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ##.###..   .##.##..   ######..   .#####..
   #######.   .######.   #######.   .######.
   ###..##.   .###.##.   ###.###.   ###.###.
   ##...##.   .##..##.   ###.###.   ###.###.
   ##...##.   ##..##..   ###.###.   ###.###.
   ##...##.   ##..##..   ###.###.   ###.###.
   ##...##.   ##..##..   ###.###.   ###.###.
   ##...##.   ##..##..   ###.###.   ###.###.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+006F - LATIN SMALL LETTER O
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   .#####..   ..####..   .#####..   ..####..
   #######.   .######.   #######.   .######.
   ##...##.   .##..##.   ###.###.   ###.###.
   ##...##.   .##..##.   ###.###.   ###.###.
   ##...##.   ##..##..   ###.###.   ###.###.
   ##...##.   ##..##..   ###.###.   ###.###.
   #######.   ######..   #######.   ######..
   .#####..   .####...   .#####..   .####...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0070 - LATIN SMALL LETTER P
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ######..   ..#####.   ######..   .#####..
   #######.   ..######   #######.   .######.
   ##...##.   ..##..##   ###.###.   ###.###.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   .##..##.   ###.###.   ###.###.
   ##...##.   .##..##.   ###.###.   ###.###.
   #######.   #######.   #######.   ######..
   ######..   ######..   ######..   #####...
   ##......   ##......   ###.....   ###.....
   ##......   ##......   ###.....   ###.....
   ##......   ##......   ###.....   ###.....
-----------------------------------------------------
U+0071 - LATIN SMALL LETTER Q
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   .######.   ..######   .######.   ..#####.
   #######.   .#######   #######.   .######.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   #######.   #######.   #######.   ######..
   .######.   .#####..   .######.   .#####..
   .....##.   ....##..   ....###.   ...###..
   .....###   ....###.   ....####   ...####.
   .....###   ....###.   ....####   ...####.
-----------------------------------------------------
U+0072 - LATIN SMALL LETTER R
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ##.####.   .##.####   ##.####.   .###.##.
   #######.   .#######   #######.   .######.
   ###.....   .###....   ###.....   .###....
   ##......   .##.....   ###.....   .###....
   ##......   ##......   ###.....   ###.....
   ##......   ##......   ###.....   ###.....
   ##......   ##......   ###.....   ###.....
   ##......   ##......   ###.....   ###.....
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0073 - LATIN SMALL LETTER S
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   .######.   ..######   .######.   ...#####
   #######.   .#######   #######.   ..#####.
   ##......   .##.....   ###.....   .###....
   ######..   .#####..   ######..   .#####..
   .#####..   ..#####.   .######.   ..#####.
   .....##.   .....##.   ....###.   ....###.
   #######.   #######.   #######.   .#####..
   ######..   ######..   ######..   #####...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0074 - LATIN SMALL LETTER T
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ...#....   .....##.   ...#....   ..###...
   ..##....   .....##.   ..##....   ..###...
   ..##....   ....##..   .###....   ..###...
   ..##....   ....##..   .###....   .###....
   .#####..   ..######   ######..   .#####..
   ######..   ..######   ######..   .#####..
   ..##....   ...##...   .###....   .###....
   ..##....   ...##...   .###....   ###.....
   ..##....   ..##....   .###....   ###.....
   ..##....   ..##....   .###....   ###.....
   ..#####.   ..#####.   .######.   ######..
   ...####.   ...###..   ..#####.   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0075 - LATIN SMALL LETTER U
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   ..##..##   ###.###.   .###.##.
   ##...##.   .##..##.   ###.###.   ###.###.
   ##...##.   .##..##.   ###.###.   ###.###.
   ##...##.   .##..##.   ###.###.   ###.###.
   ##..###.   ##..##..   ###.###.   ###.###.
   #######.   #######.   #######.   #######.
   .###.##.   .###.##.   .######.   .######.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0076 - LATIN SMALL LETTER V
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ##...##.   .##..##.   ###.###.   .###.###
   ##...##.   .##..##.   ###.###.   .###.##.
   ##...##.   .##..##.   ###.###.   ###.###.
   ##...##.   ##..##..   ###.###.   ###.###.
   ###.###.   ##..##..   ###.###.   ###.###.
   .#####..   #####...   .#####..   .#####..
   ..###...   .###....   ..###...   ..###...
   ...#....   ..#.....   ...#....   ...#....
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0077 - LATIN SMALL LETTER W
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ##...##.   .##...##   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   .###.##.
   ##...##.   .##...##   ###.###.   ###.###.
   ##.#.##.   .##.#.##   #######.   #######.
   ##.#.##.   ##.####.   #######.   #######.
   #######.   #######.   #######.   #######.
   #######.   #######.   ###.###.   ###.###.
   .##.##..   .##.##..   .#...#..   .#...#..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0078 - LATIN SMALL LETTER X
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ##...##.   .##...##   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   .###.##.
   ###.###.   .###.###   ###.###.   .######.
   .#####..   ..#####.   .#####..   ..###...
   .#####..   .#####..   .#####..   .#####..
   ###.###.   ###.###.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0079 - LATIN SMALL LETTER Y
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ##...##.   .##...##   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   .###.##.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   #######.   #######.
   #######.   #######.   .######.   .######.
   .######.   .######.   ....###.   ...###..
   .....##.   ....##..   ....###.   ...###..
   #######.   ######..   #######.   ######..
   ######..   #####...   ######..   #####...
-----------------------------------------------------
U+007A - LATIN SMALL LETTER Z
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   #######.   .#######   #######.   .######.
   ....###.   .....###   ...####.   ...####.
   ..####..   ...####.   ..####..   ..####..
   .####...   .####...   .####...   .####...
   ###.....   ###.....   ####....   ####....
   #######.   #######.   #######.   #######.
   #######.   #######.   #######.   #######.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+007B - LEFT CURLY BRACKET
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ....###.   .....###   ...####.   ....####
   ...####.   ....###.   ..#####.   ...#####
   ...##...   ....##..   ..###...   ...###..
   ...##...   ....##..   ..###...   ...###..
   ...##...   ...##...   ..###...   ...###..
   .###....   .###....   ####....   .####...
   .###....   .###....   ####....   ####....
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ..##....   ..###...   ..###...
   ...####.   ..###...   ..#####.   ..#####.
   ....###.   ...###..   ...####.   ...####.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+007C - VERTICAL LINE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ...##...   .....##.   ..###...   ...###..
   ...##...   .....##.   ..###...   ...###..
   ...##...   .....##.   ..###...   ...###..
   ...##...   .....##.   ..###...   ...###..
   ...##...   ....##..   ..###...   ...###..
   ...##...   ....##..   ..###...   ...###..
   ...##...   ....##..   ..###...   ...###..
   ...##...   ....##..   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ..##....   ..###...   ..###...
   ...##...   ..##....   ..###...   ..###...
   ...##...   ..##....   ..###...   ..###...
   ........   ........   ........   ........
-----------------------------------------------------
U+007D - RIGHT CURLY BRACKET
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   .###....   ..###...   ####....   .####...
   .####...   ...###..   #####...   .#####..
   ...##...   ....##..   ..###...   ...###..
   ...##...   ...##...   ..###...   ...###..
   ...##...   ...##...   ..###...   ...###..
   ....###.   ....###.   ...####.   ....####
   ....###.   ....###.   ...####.   ...####.
   ...##...   ...##...   ..###...   ..###...
   ...##...   ..##....   ..###...   ..###...
   ...##...   ..##....   ..###...   ..###...
   .####...   .###....   #####...   #####...
   .###....   ###.....   ####....   ####....
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+007E - TILDE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   .###.##.   ...###.#   .##..##.   ..##..##
   #######.   ..######   #######.   .#######
   ##.###..   ..##.###   #######.   .#######
   ........   ........   ##..##..   .##..##.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+007F - DELETE <CONTROL>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   ........   ........   ........   ........
   ###.###.   .###.###   ###.###.   .###.###
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   #.#.#.#.   .#.#.#.#   #.#.#.#.   .#.#.#.#
   ###.###.   .###.###   ###.###.   .###.###
   ........   ........   ........   ........
   ###.###.   ###.###.   ###.###.   ###.###.
   ..#.#...   ..#.#...   ..#.#...   ..#.#...
   .#..##..   .#..##..   .#..##..   .#..##..
   .#..#...   .#..#...   .#..#...   .#..#...
   .#..#...   .#..#...   .#..#...   .#..#...
   ........   ........   ........   ........
   #######.   #######.   #######.   #######.
-----------------------------------------------------
U+00A0 - NO-BREAK SPACE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00A1 - INVERTED EXCLAMATION MARK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ...##...   ....##..   ..###...   ...###..
   ...##...   ....##..   ..###...   ...###..
   ........   ........   ........   ........
   ...##...   ....##..   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ..##....   ..###...   ..###...
   ...##...   ..##....   ..###...   ..###...
   ........   ........   ........   ........
-----------------------------------------------------
U+00A2 - CENT SIGN
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ...#....   .....#..   ...#....   ....#...
   ...#....   .....#..   ...#....   ....#...
   .#####..   ..#####.   .#####..   ..#####.
   #######.   .#######   #######.   .#######
   ##.#.##.   .##.#.##   ##.#.##.   ##.#.##.
   ##.#....   .##.#...   ##.#....   ##.#....
   ##.#....   ##.#....   ##.#....   ##.#....
   ##.#.##.   ##.#.##.   ##.#.##.   ##.#.##.
   #######.   #######.   #######.   #######.
   .#####..   .#####..   .#####..   .#####..
   ...#....   ..#.....   ...#....   ...#....
   ...#....   ..#.....   ...#....   ...#....
   ........   ........   ........   ........
-----------------------------------------------------
U+00A3 - POUND SIGN
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ..####..   ....####   ..####..   ...####.
   .######.   ...#####   .######.   ..######
   .##..##.   ...##..#   .###.##.   ..###.##
   .##.....   ...##...   .###....   ..###...
   .##.....   ..##....   ######..   .######.
   #####...   .#####..   ######..   .######.
   #####...   .#####..   ######..   ######..
   .##.....   ..##....   .###....   .###....
   .##.....   .##.....   .###.##.   .###.##.
   ###..##.   ###..##.   #######.   #######.
   #######.   #######.   #######.   #######.
   ##.###..   ##.###..   ##.###..   ##.###..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00A4 - CURRENCY SIGN
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   .##..##.   ...##..#   ###.###.   .###.###
   .##..##.   ..##..##   ###.###.   .###.###
   ..####..   ...####.   .#####..   ..#####.
   .######.   ..######   #######.   #######.
   .##..##.   ..##..##   #######.   #######.
   .##..##.   .##..##.   #######.   #######.
   .######.   .######.   #######.   #######.
   ..####..   ..####..   .#####..   .#####..
   .##..##.   .##..##.   ###.###.   ###.###.
   .##..##.   ##..##..   ###.###.   ###.###.
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00A5 - YEN SIGN
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   .##..##.   ...##..#   ###.###.   .###.###
   .##..##.   ...##..#   ###.###.   .###.###
   .##..##.   ...##..#   ###.###.   .###.###
   ..####..   ...####.   .#####..   ..#####.
   ...##...   ....##..   ..###...   ...###..
   .######.   ..######   #######.   #######.
   ...##...   ....##..   ..###...   ..###...
   .######.   .######.   #######.   #######.
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00A6 - BROKEN BAR
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ...##...   .....##.   ..###...   ...###..
   ...##...   .....##.   ..###...   ...###..
   ...##...   ....##..   ..###...   ...###..
   ...##...   ....##..   ..###...   ...###..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ..##....   ..###...   ..###...
   ...##...   ..##....   ..###...   ..###...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00A7 - SECTION SIGN
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ..####..   .....###   ..####..   ...####.
   .#####..   ....###.   .#####..   ..#####.
   .##.....   ...##...   .#####..   ..#####.
   .##.....   ...##...   .###....   ..###...
   ..####..   ..####..   ..####..   ...####.
   .######.   .######.   .######.   ..######
   .##..##.   .##..##.   .##..##.   .##..##.
   .######.   .######.   .######.   .######.
   ..####..   ..####..   ..####..   ..####..
   .....##.   ...##...   ....###.   ....###.
   .....##.   ...##...   ..#####.   ..#####.
   ..#####.   .###....   ..#####.   ..#####.
   ..####..   ###.....   ..####..   ..####..
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00A8 - DIAERESIS
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ###.###.   .###.###
   .##..##.   ..##..##   ###.###.   .###.###
   .##..##.   .##..##.   ###.###.   .###.###
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00A9 - COPYRIGHT SIGN
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ..####..   ....###.   ..####..   ...####.
   .######.   ...#####   .######.   ..######
   ##....##   ..#....#   ##....##   .##....#
   #..##..#   ..#....#   #..##..#   .#..##.#
   #.####.#   .#..##.#   #.####.#   .#.###.#
   #.#..#.#   .#.#...#   #.#..#.#   .#.#...#
   #.#....#   .#.#...#   #.#....#   #.#....#
   #.#..#.#   #..#...#   #.#..#.#   #.#..#.#
   #.####.#   #.#....#   #.####.#   #.####.#
   #..##..#   #..##.#.   #..##..#   #..##..#
   ##....##   #.....#.   ##....##   ##....##
   .######.   .#####..   .######.   .######.
   ..####..   ..###...   ..####..   ..####..
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00AA - FEMININE ORDINAL INDICATOR
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   .###....   ...###..   .####...   ..####..
   ....#...   ......#.   ....##..   .....##.
   .####...   ...####.   .#####..   ..#####.
   #...#...   ..#...#.   ##..##..   .##..##.
   .####...   ..####..   .#####..   ..#####.
   ........   ........   ........   ........
   #####...   .#####..   ######..   ######..
   #####...   .#####..   ######..   ######..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00AB - LEFT-POINTING DOUBLE ANGLE QUOTATION MARK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ..##.##.   ...##.##   ..#####.   ..#####.
   .##.##..   ..##.##.   .#####..   .#####..
   ##.##...   ##.##...   #####...   #####...
   ##.##...   ##.##...   #####...   #####...
   .##.##..   .##.##..   .#####..   .#####..
   ..##.##.   ..##.##.   ..#####.   ..#####.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00AC - NOT SIGN
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   .######.   ...####.   .######.   ..######
   .######.   ..#####.   .######.   ..######
   .....##.   .....##.   .######.   ..######
   ......#.   ....##..   .....##.   ......##
   ........   ........   ......#.   .......#
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00AD - SOFT HYPHEN
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   .######.   ..######   .######.   .######.
   ........   ........   .######.   .######.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00AE - REGISTERED SIGN
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ..####..   ....###.   ..####..   ...####.
   .######.   ...#####   .######.   ..######
   ##....##   ..#....#   ##....##   .##....#
   #.###..#   .#..#..#   #.###..#   .#.##..#
   #.####.#   .#.#.#.#   #.####.#   .#.###.#
   #.#..#.#   .#.#.#.#   #.#..#.#   .#.#.#.#
   #.###..#   .#.##..#   #.###..#   #.###..#
   #.###..#   #..##..#   #.###..#   #.###..#
   #.#..#.#   #.#..#.#   #.#..#.#   #.#..#.#
   #.#..#.#   #.#..#.#   #.#..#.#   #.#..#.#
   ##....##   #.....#.   ##....##   ##....##
   .######.   .######.   .######.   .######.
   ..####..   .####...   ..####..   ..####..
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00AF - MACRON
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   .######.   ...#####   #######.   .#######
   ........   ........   #######.   .#######
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00B0 - DEGREE SIGN
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   .####...   ...####.   .####...   ..####..
   ######..   ..######   ######..   .######.
   ##..##..   ..##..##   ##..##..   .##..##.
   ######..   ..######   ######..   .######.
   .####...   ..####..   .####...   ..####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00B1 - PLUS-MINUS SIGN
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ..###...   ...###..
   ...##...   .....##.   ..###...   ...###..
   ...##...   .....##.   #######.   .#######
   .######.   ..######   #######.   .#######
   .######.   ..######   #######.   .#######
   ...##...   ....##..   ..###...   ..###...
   ...##...   ....##..   ..###...   ..###...
   ........   ........   ........   ........
   .######.   .######.   #######.   #######.
   .######.   .######.   #######.   #######.
   ........   ........   #######.   #######.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00B2 - SUPERSCRIPT TWO
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ####....   ..####..   ####....   .####...
   #####...   ..#####.   #####...   .#####..
   ...##...   .....##.   ...##...   ....##..
   .####...   ..####..   .####...   ..####..
   ####....   .####...   ####....   .####...
   ##......   .##.....   ##......   ##......
   #####...   .#####..   #####...   #####...
   #####...   .#####..   #####...   #####...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00B3 - SUPERSCRIPT THREE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ####....   ..####..   ####....   .####...
   #####...   ..#####.   #####...   .#####..
   ...##...   .....##.   ...##...   ....##..
   ..##....   ...##...   ..##....   ...##...
   ...##...   ....##..   ...##...   ....##..
   #####...   .#####..   #####...   #####...
   ####....   .####...   ####....   ####....
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00B4 - ACUTE ACCENT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ...##...   .....##.   ..###...   ...###..
   ..##....   ....##..   .###....   ..###...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00B5 - MICRO SIGN
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   .##..##.   ..##..##   ###.###.   .###.###
   .##..##.   ..##..##   ###.###.   ###.###.
   .##..##.   ..##..##   ###.###.   ###.###.
   .##..##.   .##..##.   ###.###.   ###.###.
   .##..##.   .##..##.   ###.###.   ###.###.
   .######.   .######.   #######.   #######.
   .#####..   .#####..   ######..   ######..
   .##.....   ##......   ###.....   ###.....
   .##.....   ##......   ###.....   ###.....
   ##......   #.......   ##......   ##......
-----------------------------------------------------
U+00B6 - PILCROW SIGN
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   .#######   ..######   .#######   ..######
   ##.##.##   .##.####   ##.##.##   .##.##.#
   ##.##.##   ##.##.##   ##.##.##   .##.##.#
   ##.##.##   ##.##.##   ##.##.##   .##.##.#
   .####.##   .####.##   .####.##   .####.#.
   ...##.##   ...##.##   ...##.##   ..##.##.
   ...##.##   ..##.##.   ...##.##   ..##.##.
   ...##.##   ..##.##.   ...##.##   ..##.##.
   ...##.##   ..##.##.   ...##.##   ..##.##.
   ...##.##   ..##.##.   ...##.##   ..##.##.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00B7 - MIDDLE DOT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ..###...   ...###..
   ...##...   ....##..   ..###...   ..###...
   ...##...   ....##..   ..###...   ..###...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00B8 - CEDILLA
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ...##...   ...##...   ...##...   ...##...
   ...###..   ...###..   ...###..   ...###..
   ....##..   ....##..   ....##..   ....##..
   ...###..   ...###..   ...###..   ...###..
   ...##...   ..##....   ...##...   ...##...
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00B9 - SUPERSCRIPT ONE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   .##.....   ...##...   .##.....   ..##....
   ###.....   ..###...   ###.....   .###....
   .##.....   ...##...   .##.....   ..##....
   .##.....   ..##....   .##.....   ..##....
   .##.....   ..##....   .##.....   ..##....
   ####....   .####...   ####....   ####....
   ####....   .####...   ####....   ####....
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00BA - MASCULINE ORDINAL INDICATOR
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   .###....   ....##..   .###....   ..###...
   #####...   ...####.   #####...   .#####..
   #...#...   ..#...#.   #...#...   .#...#..
   #####...   ..####..   #####...   .#####..
   .###....   ...##...   .###....   ..###...
   ........   ........   ........   ........
   #####...   ..####..   #####...   #####...
   #####...   .####...   #####...   #####...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00BB - RIGHT-POINTING DOUBLE ANGLE QUOTATION MARK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ##.##...   .##.##..   ##.##...   ##.##...
   .##.##..   ..##.##.   .##.##..   .##.##..
   ..##.##.   ..##.##.   ..##.##.   ..##.##.
   ..##.##.   ..##.##.   ..##.##.   ..##.##.
   .##.##..   .##.##..   .##.##..   .##.##..
   ##.##...   ##.##...   ##.##...   ##.##...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00BC - VULGAR FRACTION ONE QUARTER
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   .#......   ...#....   .##.....   ..##....
   ##......   ..##....   ###.....   .###....
   .#....#.   ...#....   .##...#.   ..##...#
   .#...##.   ..#...##   .##..##.   ..##..##
   ###.##..   .###.##.   #######.   .#######
   ...##...   ....##..   ...###..   ...###..
   ..##....   ...##...   ..###...   ..###...
   .##..#..   .##..#..   .###.##.   .###.##.
   ##..##..   ##..##..   ###.###.   ###.###.
   #..#.#..   #..#.#..   ##.#.##.   ##.#.##.
   ..#####.   ..#####.   ..#####.   ..#####.
   .....#..   ....#...   ..#####.   ..#####.
   .....#..   ....#...   .....##.   .....##.
   ........   ........   ........   ........
-----------------------------------------------------
U+00BD - VULGAR FRACTION ONE HALF
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   .#......   ...#....   .##.....   ..##....
   ##......   ..##....   ###.....   .###....
   .#....#.   ...#....   .##...#.   ..##...#
   .#...##.   ..#...##   .##..##.   ..##..##
   ###.##..   .###.##.   #######.   .#######
   ...##...   ....##..   ...###..   ...###..
   ..##....   ...##...   ..###...   ..###...
   .##.....   .##.....   .###....   .###....
   ##.###..   ##.###..   ######..   ######..
   #.....#.   #.....#.   ##...##.   ##...##.
   ....##..   ...###..   ....##..   ....##..
   ...#....   ..#.....   ...##...   ...##...
   ...####.   ..####..   ...####.   ...####.
   ........   ........   ........   ........
-----------------------------------------------------
U+00BE - VULGAR FRACTION THREE QUARTERS
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ###.....   ..###...   ###.....   .###....
   ...#....   .....#..   ..##....   ...##...
   .##...#.   ...##...   .##...#.   ..##...#
   ...#.##.   ....#.##   ..##.##.   ...##.##
   ###.##..   .###.##.   ###.###.   .###.###
   ...##...   ....##..   ...###..   ...###..
   ..##....   ...##...   ..###.#.   ..###.#.
   .##..#..   .##..#..   .###.##.   .###.##.
   ##..##..   ##..##..   ###.###.   ###.###.
   #..#.##.   #..#.##.   ##.#.##.   ##.#.##.
   ..#####.   ..#####.   ..#####.   ..#####.
   .....#..   ....#...   ..#####.   ..#####.
   .....#..   ....#...   .....##.   .....##.
   ........   ........   ........   ........
-----------------------------------------------------
U+00BF - INVERTED QUESTION MARK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ...###..   ....###.
   ...##...   .....##.   ...###..   ....###.
   ...##...   .....##.   ...###..   ....###.
   ........   ........   ........   ........
   ...##...   ....##..   ...###..   ....###.
   ...##...   ....##..   ...###..   ...###..
   .####...   ..####..   .#####..   .#####..
   ####....   .###....   #####...   #####...
   ##......   ##......   ###.....   ###.....
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   #######.   ######..   #######.   #######.
   .#####..   .####...   .#####..   .#####..
   ........   ........   ........   ........
-----------------------------------------------------
U+00C0 - LATIN CAPITAL LETTER A WITH GRAVE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   .##.....   ...##...   ###.....   .###....
   ..##....   ....##..   .###....   ..###...
   ........   ........   ........   ........
   ...#....   .....#..   ...#....   ....#...
   ..###...   ...###..   ..###...   ...###..
   .##.##..   ..##.##.   .#####..   ..#####.
   ##...##.   .##...##   ###.###.   ###.###.
   #######.   .#######   #######.   #######.
   #######.   #######.   #######.   #######.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00C1 - LATIN CAPITAL LETTER A WITH ACUTE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ....##..   ......##   ....###.   .....###
   ...##...   .....##.   ...###..   ....###.
   ........   ........   ........   ........
   ...#....   .....#..   ...#....   ....#...
   ..###...   ...###..   ..###...   ...###..
   .##.##..   ..##.##.   .#####..   ..#####.
   ##...##.   .##...##   ###.###.   ###.###.
   #######.   .#######   #######.   #######.
   #######.   #######.   #######.   #######.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00C2 - LATIN CAPITAL LETTER A WITH CIRCUMFLEX
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ..###...   ....###.   ..###...   ...###..
   .##.##..   ...##.##   .##.##..   ..##.##.
   .#...#..   ...#...#   ##...##.   .##...##
   ...#....   .....#..   ...#....   ....#...
   ..###...   ...###..   ..###...   ...###..
   .##.##..   ..##.##.   .#####..   ..#####.
   ##...##.   .##...##   ###.###.   ###.###.
   #######.   .#######   #######.   #######.
   #######.   #######.   #######.   #######.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00C3 - LATIN CAPITAL LETTER A WITH TILDE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   .###.##.   ...###.#   .###.##.   ..###.##
   ##.###..   ..##.###   ##.###..   .##.###.
   ........   ........   ........   ........
   ...#....   .....#..   ...#....   ....#...
   ..###...   ...###..   ..###...   ...###..
   .##.##..   ..##.##.   .#####..   ..#####.
   ##...##.   .##...##   ###.###.   ###.###.
   #######.   .#######   #######.   #######.
   #######.   #######.   #######.   #######.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00C4 - LATIN CAPITAL LETTER A WITH DIAERESIS
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   .##.##..   ........   ........   ........
   .##.##..   ...##.##   ###.###.   .###.###
   ........   ...##.##   ###.###.   .###.###
   ...#....   .....#..   ...#....   ....#...
   ..###...   ....###.   ..###...   ...###..
   .##.##..   ..##.##.   .#####..   ..#####.
   ##...##.   .##...##   ###.###.   .###.##.
   #######.   .#######   #######.   #######.
   #######.   .#######   #######.   #######.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00C5 - LATIN CAPITAL LETTER A WITH RING ABOVE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ..###...   ....###.   ..###...   ...###..
   .#...#..   ...#...#   .##.##..   ..##.##.
   ..###...   ....###.   ..###...   ...###..
   ..###...   ....###.   ..###...   ...###..
   .##.##..   ..##.##.   .#####..   ..#####.
   ##...##.   .##...##   ###.###.   .###.##.
   #######.   .#######   #######.   #######.
   #######.   .#######   #######.   #######.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00C6 - LATIN CAPITAL LETTER AE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ...#####   .....###   ...#####   ....####
   ..######   ....####   ..######   ...#####
   .#####..   ...#####   .#######   ..######
   ###.##..   ..###.##   #######.   .#######
   ##..##..   .##..##.   ###.###.   .###.###
   #######.   .#######   ########   .#######
   #######.   .#######   ########   ########
   ##..##..   .##..##.   #######.   #######.
   ##..##..   ##..##..   ###.###.   ###.###.
   ##..##..   ##..##..   ###.####   ###.####
   ##..####   ##..####   ###.####   ###.####
   ##..####   ##..####   ###.####   ###.####
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00C7 - LATIN CAPITAL LETTER C WITH CEDILLA
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   .#####..   ...####.   .#####..   ..#####.
   #######.   ..######   #######.   .#######
   ##...##.   ..##..##   ###.###.   .###.###
   ##......   ..##....   ###.....   .###....
   ##......   .##.....   ###.....   .###....
   ##......   .##.....   ###.....   .###....
   ##......   .##.....   ###.....   ###.....
   ##......   .##.....   ###.....   ###.....
   ##......   ##......   ###.....   ###.....
   ##...##.   ##...##.   ###.###.   ###.###.
   #######.   #######.   #######.   #######.
   .#####..   .#####..   .#####..   .#####..
   ....###.   ...###..   ....###.   ....###.
   .##..##.   ##..##..   .##.###.   .##.###.
   ..####..   .####...   .#####..   .#####..
-----------------------------------------------------
U+00C8 - LATIN CAPITAL LETTER E WITH GRAVE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ..##....   ....##..   .###....   ..###...
   ...##...   .....##.   ..###...   ...###..
   ........   ........   ........   ........
   #######.   ..######   #######.   .#######
   #######.   .#######   #######.   .#######
   ##......   .##.....   ###.....   .###....
   ####....   .####...   ###.....   ###.....
   ####....   .####...   #####...   #####...
   ##......   ##......   ###.....   ###.....
   ##......   ##......   ###.....   ###.....
   #######.   #######.   #######.   #######.
   #######.   #######.   #######.   #######.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00C9 - LATIN CAPITAL LETTER E WITH ACUTE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ....##..   ......##   ...###..   ....###.
   ...##...   .....##.   ..###...   ...###..
   ........   ........   ........   ........
   #######.   ..######   #######.   .#######
   #######.   .#######   #######.   .#######
   ##......   .##.....   ###.....   .###....
   ####....   .####...   ###.....   ###.....
   ####....   .####...   #####...   #####...
   ##......   ##......   ###.....   ###.....
   ##......   ##......   ###.....   ###.....
   #######.   #######.   #######.   #######.
   #######.   #######.   #######.   #######.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00CA - LATIN CAPITAL LETTER E WITH CIRCUMFLEX
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ..###...   ....###.   .#####..   ..#####.
   .##.##..   ...##.##   ###.###.   .###.###
   ........   ........   ........   ........
   #######.   ..######   #######.   .#######
   #######.   .#######   #######.   .#######
   ##......   .##.....   ###.....   .###....
   ####....   .####...   ###.....   ###.....
   ####....   .####...   #####...   #####...
   ##......   ##......   ###.....   ###.....
   ##......   ##......   ###.....   ###.....
   #######.   #######.   #######.   #######.
   #######.   #######.   #######.   #######.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00CB - LATIN CAPITAL LETTER E WITH DIAERESIS
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   .##.##..   ...##.##   ###.###.   .###.###
   .##.##..   ...##.##   ###.###.   .###.###
   ........   ........   ........   ........
   #######.   ..######   #######.   .#######
   #######.   ..######   #######.   .#######
   ##......   .##.....   ###.....   .###....
   ##......   .##.....   ###.....   .###....
   ####....   .####...   #####...   #####...
   ####....   .####...   #####...   #####...
   ##......   ##......   ###.....   ###.....
   ##......   ##......   ###.....   ###.....
   #######.   #######.   #######.   #######.
   #######.   #######.   #######.   #######.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00CC - LATIN CAPITAL LETTER I WITH GRAVE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ..##....   ....##..   .###....   ..###...
   ...##...   .....##.   ..###...   ...###..
   ........   ........   ........   ........
   ...##...   ...#####   ..###...   ...###..
   ...##...   ...#####   ..###...   ...###..
   ...##...   ....##..   ..###...   ...###..
   ...##...   ....##..   ..###...   ..###...
   ...##...   ....##..   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   .#####..   ..###...   ..###...
   ...##...   .#####..   ..###...   ..###...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00CD - LATIN CAPITAL LETTER I WITH ACUTE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ....##..   ......##   ...###..   ....###.
   ...##...   .....##.   ..###...   ...###..
   ........   ........   ........   ........
   ...##...   ...#####   ..###...   ...###..
   ...##...   ...#####   ..###...   ...###..
   ...##...   ....##..   ..###...   ...###..
   ...##...   ....##..   ..###...   ..###...
   ...##...   ....##..   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   .#####..   ..###...   ..###...
   ...##...   .#####..   ..###...   ..###...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00CE - LATIN CAPITAL LETTER I WITH CIRCUMFLEX
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ...##...   .....##.   ..###...   ...###..
   ..#..#..   ....#..#   .##.##..   ..##.##.
   ...##...   ...#####   ..###...   ...###..
   ...##...   ...#####   ..###...   ...###..
   ...##...   ....##..   ..###...   ...###..
   ...##...   ....##..   ..###...   ...###..
   ...##...   ....##..   ..###...   ..###...
   ...##...   ....##..   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   .#####..   ..###...   ..###...
   ...##...   .#####..   ..###...   ..###...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00CF - LATIN CAPITAL LETTER I WITH DIAERESIS
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   .##..##.   ...##.##   ###.###.   .###.###
   .##..##.   ...##.##   ###.###.   .###.###
   ........   ........   ........   ........
   ...##...   ...#####   ..###...   ...###..
   ...##...   ...#####   ..###...   ...###..
   ...##...   ....##..   ..###...   ...###..
   ...##...   ....##..   ..###...   ..###...
   ...##...   ....##..   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   .#####..   ..###...   ..###...
   ...##...   .#####..   ..###...   ..###...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00D0 - LATIN CAPITAL LETTER ETH
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   .####...   ...####.   #####...   .#####..
   .#####..   ...#####   ######..   .######.
   .##.###.   ...##.##   ###.###.   .###.###
   .##..##.   ..##..##   ###.###.   .###.###
   .##..##.   ..##..##   ###.###.   .###.##.
   ####.##.   .####.##   #######.   #######.
   .##..##.   ..##..##   ###.###.   ###.###.
   .##..##.   .##..##.   ###.###.   ###.###.
   .##.###.   .##.###.   ###.###.   ###.###.
   .#####..   .#####..   ######..   ######..
   .####...   .####...   #####...   #####...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00D1 - LATIN CAPITAL LETTER N WITH TILDE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   .###.##.   ...###.#   .###.##.   ..###.##
   ##.###..   ..##.###   ##.###..   .##.###.
   ........   ........   ........   ........
   ##...##.   ..##...#   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   .###.###
   ###..##.   .###..##   ###.###.   .###.##.
   ####.##.   .####.##   ####.##.   ####.##.
   #######.   .#######   #######.   #######.
   ##.####.   ##.####.   ##.####.   ##.####.
   ##..###.   ##..###.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00D2 - LATIN CAPITAL LETTER O WITH GRAVE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ..##....   ....##..   .###....   ..###...
   ...##...   .....##.   ..###...   ...###..
   ........   ........   ........   ........
   .#####..   ..#####.   .#####..   ..#####.
   #######.   .#######   #######.   .#######
   ##...##.   .##...##   ###.###.   .###.##.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   #######.   #######.   #######.   #######.
   .#####..   .#####..   .#####..   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00D3 - LATIN CAPITAL LETTER O WITH ACUTE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ....##..   ......##   ...###..   ....###.
   ...##...   .....##.   ..###...   ...###..
   ........   ........   ........   ........
   .#####..   ..#####.   .#####..   ..#####.
   #######.   .#######   #######.   .#######
   ##...##.   .##...##   ###.###.   .###.##.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   #######.   #######.   #######.   #######.
   .#####..   .#####..   .#####..   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00D4 - LATIN CAPITAL LETTER O WITH CIRCUMFLEX
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ..###...   ....###.   .#####..   ..#####.
   .##.##..   ...##.##   ###.###.   .###.###
   ........   ........   ........   ........
   .#####..   ..#####.   .#####..   ..#####.
   #######.   .#######   #######.   .#######
   ##...##.   .##...##   ###.###.   .###.##.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   #######.   #######.   #######.   #######.
   .#####..   .#####..   .#####..   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00D5 - LATIN CAPITAL LETTER O WITH TILDE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   .###.##.   ...###.#   .###.##.   ..###.##
   ##.###..   ..##.###   ##.###..   .##.###.
   ........   ........   ........   ........
   .#####..   ..#####.   .#####..   ..#####.
   #######.   .#######   #######.   .#######
   ##...##.   .##...##   ###.###.   .###.##.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   #######.   #######.   #######.   #######.
   .#####..   .#####..   .#####..   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00D6 - LATIN CAPITAL LETTER O WITH DIAERESIS
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ###.###.   .###.###
   .##.##..   ...##.##   ###.###.   .###.###
   ........   ...##.##   ........   ........
   .#####..   ........   .#####..   ..#####.
   #######.   ..#####.   #######.   .#######
   ##...##.   .#######   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   .###.##.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   #######.   #######.   #######.   #######.
   .#####..   .#####..   .#####..   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00D7 - MULTIPLICATION SIGN
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ##...##.   .##...##   ##...##.   .##...##
   ###.###.   .###.###   ###.###.   .###.##.
   .#####..   ..#####.   .#####..   .#####..
   ..###...   ...###..   ..###...   ..###...
   ..###...   ..###...   ..###...   ..###...
   .#####..   .#####..   .#####..   .#####..
   ###.###.   ###.###.   ###.###.   ###.###.
   ##...##.   ##...##.   ##...##.   ##...##.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00D8 - LATIN CAPITAL LETTER O WITH STROKE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   .######.   ...###.#   .####.#.   ..####.#
   #######.   ..#####.   ######..   .######.
   ##...##.   ..##.###   ###.###.   .###.###
   ##...##.   .##.#.##   ###.###.   .###.###
   ##..###.   .##.#.##   ###.###.   .###.###
   ##..###.   .##.#.##   #######.   .######.
   ##.#.##.   ##.#.##.   #######.   #######.
   ##.#.##.   ##.#.##.   #######.   #######.
   ###..##.   ##.#.##.   ###.###.   ###.###.
   ###..##.   ###.###.   ###.###.   ###.###.
   #######.   .#####..   #######.   #######.
   .#####..   #.###...   .#####..   .#####..
   #.......   ........   #.......   #.......
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00D9 - LATIN CAPITAL LETTER U WITH GRAVE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ..##....   ....##..   .###....   ..###...
   ...##...   .....##.   ..###...   ...###..
   ........   ........   ........   ........
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   .###.##.
   ##...##.   .##..##.   ###.###.   ###.###.
   ##...##.   .##..##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##..###.   ###.###.   ###.###.
   #######.   ######..   #######.   #######.
   .#####..   .####...   .#####..   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00DA - LATIN CAPITAL LETTER U WITH ACUTE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ....##..   ......##   ...###..   ....###.
   ...##...   .....##.   ..###...   ...###..
   ........   ........   ........   ........
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   .###.##.
   ##...##.   .##..##.   ###.###.   ###.###.
   ##...##.   .##..##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##..###.   ###.###.   ###.###.
   #######.   ######..   #######.   #######.
   .#####..   .####...   .#####..   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00DB - LATIN CAPITAL LETTER U WITH CIRCUMFLEX
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ..###...   ....###.   .#####..   ..#####.
   .##.##..   ...##.##   ###.###.   .###.###
   ........   ........   ........   ........
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   .###.##.
   ##...##.   .##..##.   ###.###.   ###.###.
   ##...##.   .##..##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##..###.   ###.###.   ###.###.
   #######.   ######..   #######.   #######.
   .#####..   .####...   .#####..   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00DC - LATIN CAPITAL LETTER U WITH DIAERESIS
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   .##.##..   ...##.##   ###.###.   .###.###
   .##.##..   ...##.##   ###.###.   .###.###
   ........   ........   ........   ........
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   .###.##.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   .##..##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##..###.   ###.###.   ###.###.
   #######.   ######..   #######.   #######.
   .#####..   .####...   .#####..   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00DD - LATIN CAPITAL LETTER Y WITH ACUTE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ....##..   .....##.   ...###..   ....###.
   ...##...   ....##..   ..###...   ...###..
   ........   ........   ........   ........
   .##..##.   ..##..##   ###.###.   .###.###
   .##..##.   ..##..##   ###.###.   .###.###
   .##..##.   .##..##.   ###.###.   .###.##.
   .######.   .##.###.   ###.###.   ###.###.
   ..####..   .#####..   .#####..   .#####..
   ...##...   ..###...   ..###...   ..###...
   ...##...   ..##....   ..###...   ..###...
   ...##...   .##.....   ..###...   ..###...
   ...##...   .##.....   ..###...   ..###...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00DE - LATIN CAPITAL LETTER THORN
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   .##.....   ...##...   ###.....   .###....
   .##.....   ...##...   ###.....   .###....
   .#####..   ...#####   ######..   .######.
   .######.   ..######   #######.   .#######
   .##..##.   ..##..##   ###.###.   .###.##.
   .##..##.   ..##..##   ###.###.   ###.###.
   .######.   ..######   ###.###.   ###.###.
   .#####..   .#####..   #######.   #######.
   .##.....   .##.....   ######..   ######..
   .##.....   .##.....   ###.....   ###.....
   .##.....   .##.....   ###.....   ###.....
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00DF - LATIN SMALL LETTER SHARP S
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ..####..   ....###.   .#####..   ..#####.
   .######.   ...#####   #######.   .#######
   .##..##.   ...##.##   ###.###.   .###.###
   .##..##.   ...##.##   ###.###.   .###.###
   .##..##.   ..##..##   ###.###.   .###.###
   .######.   ..######   #######.   .######.
   .#####..   ..#####.   ######..   ######..
   .##..##.   ..##..##   ###.###.   ###.###.
   .##..##.   .##..##.   ###.###.   ###.###.
   .##..##.   .##..##.   ###.###.   ###.###.
   .######.   .######.   #######.   #######.
   .#####..   .#####..   ######..   ######..
   ###.....   ##......   ###.....   ###.....
   ##......   #.......   ##......   ##......
   ........   ........   ........   ........
-----------------------------------------------------
U+00E0 - LATIN SMALL LETTER A WITH GRAVE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ..##....   ....##..   .###....   .###....
   ...##...   .....##.   ..###...   ..###...
   ........   ........   ........   ........
   .######.   ..######   .#####..   ..####..
   #######.   .#######   .######.   ..#####.
   ##...##.   .##...##   ....###.   ....###.
   ##...##.   .##...##   .######.   ..#####.
   ##..###.   ##..###.   #######.   .######.
   ##..###.   ##..###.   ###.###.   ###.###.
   #######.   #######.   #######.   #######.
   .###.##.   .###.##.   .######.   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00E1 - LATIN SMALL LETTER A WITH ACUTE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ...##...   .....##.   ...###..   ...###..
   ..##....   ....##..   ..###...   ..###...
   ........   ........   ........   ........
   .######.   ..######   .#####..   ..####..
   #######.   .#######   .######.   ..#####.
   ##...##.   .##...##   ....###.   ....###.
   ##...##.   .##...##   .######.   ..#####.
   ##...##.   ##...##.   #######.   .######.
   ##..###.   ##..###.   ###.###.   ###.###.
   #######.   #######.   #######.   #######.
   .###.##.   .###.##.   .######.   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00E2 - LATIN SMALL LETTER A WITH CIRCUMFLEX
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ...#....   .....#..   ..###...   ..###...
   ..###...   ....###.   .#####..   .#####..
   .##.##..   ...##.##   ###.###.   ###.###.
   ........   ........   ........   ........
   .######.   ..######   .#####..   ..####..
   #######.   .#######   .######.   ..#####.
   ##...##.   .##...##   ....###.   ....###.
   ##...##.   .##...##   .######.   ..#####.
   ##...##.   ##...##.   #######.   .######.
   ##..###.   ##..###.   ###.###.   ###.###.
   #######.   #######.   #######.   #######.
   .###.##.   .###.##.   .######.   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00E3 - LATIN SMALL LETTER A WITH TILDE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   .###.##.   ...###.#   .###.##.   .###.##.
   ##.###..   ..##.###   ##.###..   ##.###..
   ........   ........   ........   ........
   .######.   ..######   .#####..   ..####..
   #######.   .#######   .######.   ..#####.
   ##...##.   .##...##   ....###.   ....###.
   ##...##.   .##...##   .######.   ..#####.
   ##...##.   ##...##.   #######.   .######.
   ##..###.   ##..###.   ###.###.   ###.###.
   #######.   #######.   #######.   #######.
   .###.##.   .###.##.   .######.   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00E4 - LATIN SMALL LETTER A WITH DIAERESIS
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   .##.##..   ...##.##   ###.###.   ###.###.
   .##.##..   ...##.##   ###.###.   ###.###.
   ........   ........   ........   ........
   .######.   ..######   .#####..   ..####..
   #######.   .#######   .######.   ..#####.
   ##...##.   .##...##   ....###.   ....###.
   ##...##.   .##...##   .######.   ..#####.
   ##...##.   ##...##.   #######.   .######.
   ##..###.   ##..###.   ###.###.   ###.###.
   #######.   #######.   #######.   #######.
   .###.##.   .###.##.   .######.   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00E5 - LATIN SMALL LETTER A WITH RING ABOVE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ..###...   ....###.   ..###...   ..###...
   .##.##..   ...##.##   .##.##..   .##.##..
   ..###...   ....###.   ..###...   ..###...
   ........   ........   ........   ........
   .######.   ..#####.   .#####..   ..####..
   #######.   .#######   .######.   ..#####.
   ##...##.   .##...##   ....###.   ....###.
   ##...##.   .##...##   .######.   ..#####.
   ##...##.   ##...##.   #######.   .######.
   ##..###.   ##..###.   ###.###.   ###.###.
   #######.   #######.   #######.   #######.
   .###.##.   .###.##.   .######.   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00E6 - LATIN SMALL LETTER AE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   .###.#..   ..###.#.
   .###.#..   ..###.#.   .######.   ..######
   .######.   ..######   .######.   ..######
   ...##.#.   ....##.#   ...##.#.   ...##.#.
   ..#####.   ...#####   .######.   .######.
   .######.   .######.   #######.   #######.
   ##.##...   ##.##...   ##.##...   ##.##...
   #######.   #######.   #######.   #######.
   .#####..   .#####..   .######.   .######.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00E7 - LATIN SMALL LETTER C WITH CEDILLA
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   .#####..   ..#####.   .#####..   ..#####.
   #######.   .#######   #######.   #######.
   ##...##.   .##...##   ###.###.   ###.###.
   ##......   ##......   ###.....   ###.....
   ##...##.   ##...##.   ###.###.   ###.###.
   #######.   #######.   #######.   #######.
   .#####..   .#####..   .#####..   .#####..
   ...##...   ..##....   ...###..   ...###..
   .#####..   #####...   .######.   .######.
   .####...   ####....   .#####..   .#####..
-----------------------------------------------------
U+00E8 - LATIN SMALL LETTER E WITH GRAVE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ..##....   ....##..   .###....   ..###...
   ...##...   .....##.   ..###...   ...###..
   ........   ........   ........   ........
   .#####..   ..#####.   .#####..   ..#####.
   #######.   .#######   #######.   .#######
   ##...##.   .##...##   ###.###.   ###.###.
   #######.   .#######   #######.   #######.
   #######.   #######.   #######.   #######.
   ##......   ##......   ###.....   ###.....
   #######.   #######.   #######.   #######.
   .######.   .######.   .######.   .######.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00E9 - LATIN SMALL LETTER E WITH ACUTE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ...##...   .....##.   ..###...   ...###..
   ..##....   ....##..   .###....   ..###...
   ........   ........   ........   ........
   .#####..   ..#####.   .#####..   ..#####.
   #######.   .#######   #######.   .#######
   ##...##.   .##...##   ###.###.   ###.###.
   #######.   .#######   #######.   #######.
   #######.   #######.   #######.   #######.
   ##......   ##......   ###.....   ###.....
   #######.   #######.   #######.   #######.
   .######.   .######.   .######.   .######.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0118 - LATIN CAPITAL LETTER E WITH OGONEK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   #######.   ..######   #######.   .#######
   #######.   ..######   #######.   .#######
   ##......   ..##....   ###.....   .###....
   ##......   ..##....   ###.....   .###....
   ##......   .##.....   ###.....   .###....
   #####...   .#####..   #####...   .#####..
   #####...   .#####..   #####...   #####...
   ##......   .##.....   ###.....   ###.....
   ##......   ##......   ###.....   ###.....
   ##......   ##......   ###.....   ###.....
   #######.   #######.   #######.   #######.
   #######.   #######.   #######.   #######.
   ....##..   ...##...   ....###.   ...###..
   ...##...   .###....   ..###...   .###....
   ....###.   ..###...   ...####.   .####...
-----------------------------------------------------
U+0119 - LATIN SMALL LETTER E WITH OGONEK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   .#####..   ..####..   .#####..   ..####..
   #######.   .######.   #######.   .######.
   ##...##.   .##..##.   ###.###.   ###.###.
   #######.   #######.   #######.   #######.
   #######.   ######..   #######.   ######..
   ##......   ##......   ###.....   ###.....
   #######.   ######..   #######.   ######..
   .######.   .#####..   .######.   .#####..
   ....##..   ...##...   ....###.   ...###..
   ...##...   .###....   ..###...   .###....
   ....###.   ..###...   ...####.   .####...
-----------------------------------------------------
U+00EA - LATIN SMALL LETTER E WITH CIRCUMFLEX
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ...#....   .....#..   ..###...   ...###..
   ..###...   ....###.   .#####..   ..#####.
   .##.##..   ...##.##   ###.###.   .###.###
   ........   ........   ........   ........
   .#####..   ..#####.   .#####..   ..#####.
   #######.   .#######   #######.   .#######
   ##...##.   .##...##   ###.###.   ###.###.
   #######.   .#######   #######.   #######.
   #######.   #######.   #######.   #######.
   ##......   ##......   ###.....   ###.....
   #######.   #######.   #######.   #######.
   .######.   .######.   .######.   .######.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00EB - LATIN SMALL LETTER E WITH DIAERESIS
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   .##.##..   ...##.##   ###.###.   .###.###
   .##.##..   ...##.##   ###.###.   .###.###
   ........   ........   ........   ........
   .#####..   ..#####.   .#####..   ..#####.
   #######.   .#######   #######.   .#######
   ##...##.   .##...##   ###.###.   ###.###.
   #######.   .#######   #######.   #######.
   #######.   #######.   #######.   #######.
   ##......   ##......   ###.....   ###.....
   #######.   #######.   #######.   #######.
   .######.   .######.   .######.   .######.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00EC - LATIN SMALL LETTER I WITH GRAVE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ..##....   ....##..   .###....   ..###...
   ...##...   .....##.   ..###...   ...###..
   ........   ........   ........   ........
   ...##...   ....##..   ..###...   ...###..
   ...##...   ....##..   ..###...   ...###..
   ...##...   ....##..   ..###...   ..###...
   ...##...   ....##..   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00ED - LATIN SMALL LETTER I WITH ACUTE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ....##..   ......##   ...###..   ....###.
   ...##...   .....##.   ..###...   ...###..
   ........   ........   ........   ........
   ...##...   ....##..   ..###...   ...###..
   ...##...   ....##..   ..###...   ...###..
   ...##...   ....##..   ..###...   ..###...
   ...##...   ....##..   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00EE - LATIN SMALL LETTER I WITH CIRCUMFLEX
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ...##...   .....##.   ..###...   ...###..
   ..####..   ....####   .#####..   ..#####.
   .##..##.   ...##..#   ###.###.   .###.###
   ........   ........   ........   ........
   ...##...   ....##..   ..###...   ...###..
   ...##...   ....##..   ..###...   ...###..
   ...##...   ....##..   ..###...   ..###...
   ...##...   ....##..   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00EF - LATIN SMALL LETTER I WITH DIAERESIS
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   .##..##.   ...##.##   ###.###.   .###.###
   .##..##.   ...##.##   ###.###.   .###.###
   ........   ........   ........   ........
   ...##...   ....##..   ..###...   ...###..
   ...##...   ....##..   ..###...   ...###..
   ...##...   ....##..   ..###...   ..###...
   ...##...   ....##..   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00F0 - LATIN SMALL LETTER ETH
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   .##.##..   ...##.##   ###.##..   .###.##.
   .#####..   ...#####   .#####..   ..#####.
   #####...   ..#####.   #####...   .#####..
   ##.###..   ..##.###   ######..   .######.
   .#####..   ..#####.   .######.   ..######
   #######.   .#######   #######.   .######.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   #######.   #######.   #######.   #######.
   .#####..   .#####..   .#####..   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00F1 - LATIN SMALL LETTER N WITH TILDE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   .###.##.   ...###.#   .###.##.   ..###.##
   #######.   ..######   #######.   .#######
   ##.###..   ..##.###   ##.###..   .##.###.
   ........   ........   ........   ........
   ######..   .######.   ######..   .######.
   #######.   .#######   #######.   .#######
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00F2 - LATIN SMALL LETTER O WITH GRAVE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   .##.....   ...##...   ###.....   .###....
   ..##....   ....##..   .###....   ..###...
   ........   ........   ........   ........
   .#####..   ..#####.   .#####..   ..####..
   #######.   .#######   #######.   .######.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   #######.   #######.   #######.   ######..
   .#####..   .#####..   .#####..   .####...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00F3 - LATIN SMALL LETTER O WITH ACUTE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ...##...   .....##.   ..###...   ...###..
   ..##....   ....##..   .###....   ..###...
   ........   ........   ........   ........
   .#####..   ..#####.   .#####..   ..####..
   #######.   .#######   #######.   .######.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   #######.   #######.   #######.   ######..
   .#####..   .#####..   .#####..   .####...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00F4 - LATIN SMALL LETTER O WITH CIRCUMFLEX
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ...#....   .....#..   ..###...   ...###..
   ..###...   ....###.   .#####..   ..#####.
   .##.##..   ...##.##   ###.###.   .###.###
   ........   ........   ........   ........
   .#####..   ..#####.   .#####..   ..####..
   #######.   .#######   #######.   .######.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   #######.   #######.   #######.   ######..
   .#####..   .#####..   .#####..   .####...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00F5 - LATIN SMALL LETTER O WITH TILDE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   .###.##.   ...###.#   .###.##.   ..###.##
   #######.   ..######   #######.   .#######
   ##.###..   ..##.###   ##.###..   .##.###.
   ........   ........   ........   ........
   .#####..   ..#####.   .#####..   ..####..
   #######.   .#######   #######.   .######.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   #######.   #######.   #######.   ######..
   .#####..   .#####..   .#####..   .####...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00F6 - LATIN SMALL LETTER O WITH DIAERESIS
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   .##.##..   ...##.##   ###.###.   .###.###
   .##.##..   ...##.##   ###.###.   .###.###
   ........   ........   ........   ........
   .#####..   ..#####.   .#####..   ..####..
   #######.   .#######   #######.   .######.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   #######.   #######.   #######.   ######..
   .#####..   .#####..   .#####..   .####...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00F7 - DIVISION SIGN
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ...##...   ....##..   ..###...   ...###..
   ...##...   ....##..   ..###...   ...###..
   ........   ........   ........   ........
   .######.   ..######   #######.   #######.
   .######.   .######.   #######.   #######.
   ........   ........   ........   ........
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00F8 - LATIN SMALL LETTER O WITH STROKE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ......#.   ........   ......#.   .......#
   .#####..   ..#####.   .#####..   ..#####.
   #######.   .#######   #######.   .######.
   ##..###.   .##..###   ###.###.   ###.###.
   ##.#.##.   .##.#.##   ###.###.   ###.###.
   ##.#.##.   ##.#.##.   ###.###.   ###.###.
   ###..##.   ###..##.   ###.###.   ###.###.
   #######.   #######.   #######.   #######.
   .#####..   .#####..   .#####..   .#####..
   #.......   ........   #.......   #.......
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00F9 - LATIN SMALL LETTER U WITH GRAVE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   .##.....   ...##...   ###.....   .###....
   ..##....   ....##..   .###....   ..###...
   ........   ........   ........   ........
   ##...##.   .##...##   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   .###.##.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   #######.   #######.   #######.   #######.
   .######.   .######.   .######.   .######.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00FA - LATIN SMALL LETTER U WITH ACUTE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ...##...   .....##.   ..###...   ...###..
   ..##....   ....##..   .###....   ..###...
   ........   ........   ........   ........
   ##...##.   .##...##   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   .###.##.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   #######.   #######.   #######.   #######.
   .######.   .######.   .######.   .######.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00FB - LATIN SMALL LETTER U WITH CIRCUMFLEX
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ...#....   .....#..   ..###...   ...###..
   ..###...   ....###.   .#####..   ..#####.
   .##.##..   ...##.##   ###.###.   .###.###
   ........   ........   ........   ........
   ##...##.   .##...##   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   .###.##.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   #######.   #######.   #######.   #######.
   .######.   .######.   .######.   .######.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00FC - LATIN SMALL LETTER U WITH DIAERESIS
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   .##.##..   ...##.##   ###.###.   .###.###
   .##.##..   ...##.##   ###.###.   .###.###
   ........   ........   ........   ........
   ##...##.   .##...##   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   .###.##.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   #######.   #######.   #######.   #######.
   .######.   .######.   .######.   .######.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+00FD - LATIN SMALL LETTER Y WITH ACUTE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ....##..   ......##   ...###..   ....###.
   ...##...   .....##.   ..###...   ...###..
   ........   ........   ........   ........
   ##...##.   .##...##   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   .###.##.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   #######.   #######.   #######.   #######.
   .######.   .######.   .######.   .######.
   .....##.   ....##..   ....###.   ....###.
   ######..   #####...   #######.   #######.
   #####...   ####....   ######..   ######..
-----------------------------------------------------
U+00FE - LATIN SMALL LETTER THORN
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   .##.....   ...##...   ###.....   .###....
   .##.....   ...##...   ###.....   .###....
   .##.....   ...##...   ######..   .######.
   .#####..   ..#####.   #######.   .#######
   .######.   ..######   ###.###.   .###.##.
   .##..##.   ..##..##   ###.###.   ###.###.
   .##..##.   ..##..##   ###.###.   ###.###.
   .##..##.   .##..##.   ###.###.   ###.###.
   .##..##.   .##..##.   ###.###.   ###.###.
   .######.   .######.   ###.###.   ###.###.
   .#####..   .#####..   #######.   #######.
   .##.....   ##......   ######..   ######..
   .##.....   ##......   ###.....   ###.....
   .##.....   ##......   ###.....   ###.....
-----------------------------------------------------
U+00FF - LATIN SMALL LETTER Y WITH DIAERESIS
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   .##.##..   ........   ###.###.   .###.###
   .##.##..   ...##.##   ###.###.   .###.###
   ........   ........   ........   ........
   ##...##.   .##...##   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   .###.##.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   #######.   #######.   #######.   #######.
   .######.   .######.   .######.   .######.
   .....##.   ....##..   ....###.   ....###.
   #######.   #####...   #######.   #######.
   ######..   ####....   ######..   ######..
-----------------------------------------------------
U+0102 - LATIN CAPITAL LETTER A WITH BREVE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ##...##.   .##...##   ###.###.   .###.###
   #######.   .######.   #######.   .######.
   ........   ........   ........   ........
   ...#....   .....#..   ...#....   ....#...
   ..###...   ...###..   ..###...   ...###..
   .##.##..   ..##.##.   .#####..   ..#####.
   ##...##.   .##...##   ###.###.   ###.###.
   #######.   .#######   #######.   #######.
   #######.   #######.   #######.   #######.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0103 - LATIN SMALL LETTER A WITH BREVE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ##...##.   .##...##   ###.###.   .###.###
   ##...##.   .##..##.   ###.###.   .#######
   .#####..   ..####..   .#####..   ..####..
   ........   ........   ........   ........
   .######.   ..######   .#####..   ..####..
   #######.   .#######   .######.   ..#####.
   ##...##.   .##...##   ....###.   ....###.
   ##...##.   .##...##   .######.   ..#####.
   ##...##.   ##...##.   #######.   .######.
   ##..###.   ##..###.   ###.###.   ###.###.
   #######.   #######.   #######.   #######.
   .###.##.   .###.##.   .######.   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0104 - LATIN CAPITAL LETTER A WITH OGONEK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   .#####..   ...####.   .#####..   ..#####.
   #######.   ..######   #######.   .#######
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   ..##..##   ###.###.   .###.###
   ##...##.   .##..##.   ###.###.   .###.###
   #######.   .######.   ###.###.   .###.##.
   #######.   .######.   #######.   #######.
   ##...##.   .##..##.   #######.   #######.
   ##...##.   ##..##..   ###.###.   ###.###.
   ##...##.   ##..##..   ###.###.   ###.###.
   ##...##.   ##..##..   ###.###.   ###.###.
   ##...##.   ##..##..   ###.###.   ###.###.
   ....##..   ...##...   ....###.   ...###..
   ...##...   .###....   ..###...   .###....
   ....###.   ..###...   ...####.   .####...
-----------------------------------------------------
U+0105 - LATIN SMALL LETTER A WITH OGONEK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   .######.   ..######   .#####..   ..####..
   #######.   .#######   .######.   ..#####.
   ##...##.   .##...##   ....###.   ....###.
   ##...##.   .##...##   .######.   ..#####.
   ##...##.   ##...##.   #######.   .######.
   ##..###.   ##..###.   ###.###.   ###.###.
   #######.   #######.   #######.   #######.
   .###.##.   .###.##.   .######.   .#####..
   ....##..   ...##...   ....###.   ...###..
   ...##...   .###....   ..###...   .###....
   ....###.   ..###...   ...####.   .####...
-----------------------------------------------------
U+0106 - LATIN CAPITAL LETTER C WITH ACUTE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ....##..   ......##   ...###..   ....###.
   ...##...   .....##.   ..###...   ...###..
   ........   ........   ........   ........
   .#####..   ...####.   .#####..   ..#####.
   #######.   ..######   #######.   .#######
   ##...##.   ..##..##   ###.###.   .###.###
   ##......   .##.....   ###.###.   .###.###
   ##......   .##.....   ###.....   .###....
   ##......   .##.....   ###.....   ###.....
   ##......   .##.....   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   #######.   #######.   #######.   #######.
   .#####..   .#####..   .#####..   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0107 - LATIN SMALL LETTER C WITH ACUTE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ....##..   ......##   ...###..   ....###.
   ...##...   .....##.   ..###...   ...###..
   ........   ........   ........   ........
   .#####..   ..####..   .#####..   ..####..
   #######.   .######.   #######.   .######.
   ##...##.   .##..##.   ###.###.   ###.###.
   ##......   ##......   ###.....   ###.....
   ##......   ##......   ###.....   ###.....
   ##...##.   ##..##..   ###.###.   ###.###.
   #######.   ######..   #######.   #######.
   .#####..   .####...   .#####..   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+010C - LATIN CAPITAL LETTER C WITH CARON
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ##...##.   .##...##   ###.###.   .###.###
   .#####..   ..#####.   .#####..   ..#####.
   ........   ........   ........   ........
   .#####..   ...####.   .#####..   ..#####.
   #######.   ..######   #######.   .#######
   ##...##.   ..##..##   ###.###.   .###.###
   ##......   .##.....   ###.###.   .###.###
   ##......   .##.....   ###.....   .###....
   ##......   .##.....   ###.....   ###.....
   ##......   .##.....   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   #######.   #######.   #######.   #######.
   .#####..   .#####..   .#####..   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+010D - LATIN SMALL LETTER C WITH CARON
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ##...##.   .##...##   ###.###.   .###.###
   .##.##..   ..##.##.   .#####..   ..#####.
   ..###...   ...###..   ..###...   ...###..
   ........   ........   ........   ........
   .#####..   ..####..   .#####..   ..####..
   #######.   .######.   #######.   .######.
   ##...##.   .##..##.   ###.###.   ###.###.
   ##......   ##......   ###.....   ###.....
   ##......   ##......   ###.....   ###.....
   ##...##.   ##..##..   ###.###.   ###.###.
   #######.   ######..   #######.   #######.
   .#####..   .####...   .#####..   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0141 - LATIN CAPITAL LETTER L WITH STROKE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   .##.....   ...##...   .###....   ..###...
   .##.....   ...##...   .###....   ..###...
   .##.....   ...##...   .###....   ..###.#.
   .##.#...   ...##.#.   .###.##.   ..#####.
   .####...   ..#####.   .######.   ..####..
   .###....   ..####..   .#####..   ..###...
   ###.....   .###....   ####....   ####....
   ###.....   .###....   ####....   ####....
   .##.....   .##.....   .###....   .###....
   .##.....   .##.....   .###....   .###....
   .######.   .######.   .######.   .######.
   .######.   .######.   .######.   .######.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0142 - LATIN SMALL LETTER L WITH STROKE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ..###...   ....###.   .####...   ..####..
   ..###...   ....###.   .####...   ..####..
   ...##...   .....##.   ..###...   ...###.#
   ...##.#.   .....###   ..#####.   ...#####
   ...####.   ....####   ..#####.   ..#####.
   ..####..   ...####.   .#####..   .#####..
   .####...   ..####..   .####...   #####...
   .#.##...   ..#.##..   .####...   #.###...
   ...##...   ...##...   ..###...   .###....
   ...##...   ...##...   ..###...   .###....
   ...##...   ...##...   ..###...   .###....
   ...##...   ...##...   ..###...   .###....
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0143 - LATIN CAPITAL LETTER N WITH ACUTE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ....##..   ......##   ...###..   ....###.
   ...##...   .....##.   ..###...   ...###..
   ........   ........   ........   ........
   ##...##.   ..##...#   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   .###.###
   ###..##.   .###..##   ###.###.   .###.##.
   ####.##.   .####.##   ####.##.   ####.##.
   #######.   .#######   #######.   #######.
   ##.####.   ##.####.   ##.####.   ##.####.
   ##..###.   ##..###.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0144 - LATIN SMALL LETTER N WITH ACUTE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ....##..   ......##   ...###..   ....###.
   ...##...   .....##.   ..###...   ...###..
   ........   ........   ........   ........
   ######..   .######.   ######..   .######.
   #######.   .#######   #######.   .#######
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+014D - LATIN SMALL LETTER O WITH MACRON
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   .######.   ...#####   #######.   ..######
   .######.   ..#####.   #######.   .######.
   ........   ........   ........   ........
   .#####..   ..####..   .#####..   ..####..
   #######.   .######.   #######.   .######.
   ##...##.   .##..##.   ###.###.   ###.###.
   ##...##.   .##..##.   ###.###.   ###.###.
   ##...##.   ##..##..   ###.###.   ###.###.
   ##...##.   ##..##..   ###.###.   ###.###.
   #######.   ######..   #######.   ######..
   .#####..   .####...   .#####..   .####...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0152 - LATIN CAPITAL LIGATURE OE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   .#######   ...#####   .#######   ..######
   ########   ..######   ########   .#######
   ##..##..   ..##..##   ###.###.   .###.###
   ##..##..   ..##..##   ###.###.   .###.###
   ##..##..   .##..##.   ###.###.   .###.###
   ##..####   .##..###   ###.####   .###.###
   ##..####   .##..###   ###.####   ###.####
   ##..##..   .##..##.   ###.###.   ###.###.
   ##..##..   ##..##..   ###.###.   ###.###.
   ##..##..   ##..##..   ###.###.   ###.###.
   ########   ########   ########   ########
   .#######   .#######   .#######   .#######
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0153 - LATIN SMALL LIGATURE OE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   .##.##..   ..##.##.   .##.##..   ..##.##.
   #######.   .#######   #######.   .#######
   ##.##.#.   .##.##.#   #####.#.   #####.#.
   ##.####.   .##.####   ##.####.   ##.####.
   ##.####.   ##.####.   ##.####.   ##.####.
   ##.##...   ##.##...   ######..   ######..
   #######.   #######.   #######.   #######.
   .##.###.   .##.###.   .##.###.   .##.###.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+015A - LATIN CAPITAL LETTER S WITH ACUTE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ....##..   ......##   ...###..   ....###.
   ...##...   .....##.   ..###...   ...###..
   ........   ........   ........   ........
   .#####..   ...####.   .#####..   ..#####.
   #######.   ..######   #######.   .#######
   ##...##.   ..##..##   ###.###.   .###.###
   ##......   .##.....   ###.....   .###....
   ######..   .#####..   ######..   .#####..
   .######.   ..#####.   .######.   ..#####.
   .....##.   .....##.   ....###.   ....###.
   ##...##.   ##..###.   ###.###.   ###.###.
   #######.   ######..   #######.   #######.
   .#####..   .####...   .#####..   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+015B - LATIN SMALL LETTER S WITH ACUTE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ...##...   .....##.   ...###..   ...###..
   ..##....   ....##..   ..###...   ..###...
   ........   ........   ........   ........
   .######.   ..######   .######.   ...#####
   #######.   .#######   #######.   ..#####.
   ##......   .##.....   ###.....   .###....
   ######..   .#####..   ######..   .#####..
   .#####..   ..#####.   .######.   ..#####.
   .....##.   .....##.   ....###.   ....###.
   #######.   #######.   #######.   .#####..
   ######..   ######..   ######..   #####...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0160 LATIN CAPITAL LETTER S WITH CARON
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ##...##.   .##...##   ###.###.   .###.###
   .#####..   ..#####.   .#####..   ..#####.
   ........   ........   ........   ........
   .#####..   ...####.   .#####..   ..#####.
   #######.   ..######   #######.   .#######
   ##...##.   ..##..##   ###.###.   .###.###
   ##......   .##.....   ###.....   .###....
   ######..   .#####..   ######..   .#####..
   .######.   ..#####.   .######.   ..#####.
   .....##.   .....##.   ....###.   ....###.
   ##...##.   ##..###.   ###.###.   ###.###.
   #######.   ######..   #######.   #######.
   .#####..   .####...   .#####..   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0161 - LATIN SMALL LETTER S WITH CARON
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ##...##.   .##...##   ###.###.   .###.###
   .##.##..   ..##.##.   .#####..   ..#####.
   ..###...   ...###..   ..###...   ...###..
   ........   ........   ........   ........
   .######.   ..######   .######.   ...#####
   #######.   .#######   #######.   ..#####.
   ##......   .##.....   ###.....   .###....
   ######..   .#####..   ######..   .#####..
   .#####..   ..#####.   .######.   ..#####.
   .....##.   .....##.   ....###.   ....###.
   #######.   #######.   #######.   .#####..
   ######..   ######..   ######..   #####...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0174 - LATIN CAPITAL LETTER W WITH CIRCUMFLEX
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..###...   ........   ........   ........
   .##.##..   ....###.   .#####..   ..#####.
   ##...##.   ...##.##   ###.###.   .###.###
   ........   ........   ........   ........
   ##...##.   ..##...#   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   ###.###.
   ##.#.##.   .##.#.##   #######.   #######.
   ##.#.##.   ##.#.##.   #######.   #######.
   #######.   #######.   #######.   #######.
   ###.###.   ###.###.   ###.###.   ###.###.
   .#...#..   .#...#..   .#...#..   .#...#..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0175 - LATIN SMALL LETTER W WITH CIRCUMFLEX
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ...#....   ....#...
   ...#....   .....#..   ..###...   ...###..
   ..###...   ....###.   .#####..   ..#####.
   .##.##..   ...##.##   ###.###.   .###.###
   ........   ........   ........   ........
   ##...##.   .##...##   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   .##...##   ###.###.   ###.###.
   ##.#.##.   ##.#.##.   #######.   #######.
   ##.#.##.   ##.#.##.   #######.   #######.
   #######.   #######.   #######.   #######.
   .##.##..   .##.##..   .##.##..   .##.##..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0176 - LATIN CAPITAL LETTER Y WITH CIRCUMFLEX
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ...##...   ........   ........   ........
   ..####..   ....####   .#####..   ..#####.
   .##..##.   ...##..#   ###.###.   .###.###
   ........   ........   ........   ........
   .##..##.   ...##.##   ###.###.   .###.###
   .##..##.   ..##..##   ###.###.   .###.###
   .##..##.   ..##..##   ###.###.   .###.###
   ..####..   ...####.   .#####..   .#####..
   ...##...   ....##..   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0177 - LATIN SMALL LETTER Y WITH CIRCUMFLEX
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ...#....   ....#...
   ...#....   .....#..   ..###...   ...###..
   ..###...   ....###.   .#####..   ..#####.
   .##.##..   ...##.##   ###.###.   .###.###
   ........   ........   ........   ........
   ##...##.   .##...##   ###.###.   .###.###
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   .##...##   ###.###.   ###.###.
   ##...##.   ##...##.   ###.###.   ###.###.
   ##...##.   ##...##.   #######.   #######.
   #######.   ##...##.   #######.   #######.
   .######.   .######.   .######.   .######.
   .....##.   ....##..   .....##.   .....##.
   #######.   #####...   #######.   #######.
   ######..   ####....   ######..   ######..
-----------------------------------------------------
U+0178 - LATIN CAPITAL LETTER Y WITH DIAERESIS
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   .##.##..   ..##..##   ###.###.   ..###.##
   ........   ........   ........   ........
   ##...##.   .##..##.   ###.###.   .###.###
   ##...##.   .##..##.   ###.###.   .###.###
   ##...##.   .##..##.   ###.###.   .###.###
   ###.###.   ..####..   ###.###.   .###.###
   .#####..   ..####..   .#####..   ..#####.
   ..###...   ...##...   ..###...   ..###...
   ...##...   ..##....   ..###...   ..###...
   ...##...   ..##....   ..###...   ..###...
   ...##...   ..##....   ..###...   ..###...
   ...##...   .##.....   ..###...   ..###...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0179 - LATIN CAPITAL LETTER Z WITH ACUTE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ....##..   ......##   ...###..   ....###.
   ...##...   .....##.   ..###...   ...###..
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   #######.   .#######   #######.   .#######
   .....##.   ......##   ....###.   .....###
   ....##..   .....###   ...####.   ....###.
   ...##...   ....###.   ..####..   ...###..
   ..##....   ...##...   .####...   ..###...
   .##.....   .###....   ####....   .###....
   ##......   ###.....   ###.....   ###.....
   #######.   #######.   #######.   #######.
   #######.   #######.   #######.   #######.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+017A - LATIN SMALL LETTER Z WITH ACUTE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ...##...   .....##.   ...###..   ...###..
   ..##....   ....##..   ..###...   ..###...
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   #######.   .#######   #######.   .######.
   ....###.   .....###   ...####.   ...####.
   ..####..   ...####.   ..####..   ..####..
   .####...   .####...   .####...   .####...
   ###.....   ###.....   ####....   ####....
   #######.   #######.   #######.   #######.
   #######.   #######.   #######.   #######.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+017B - LATIN CAPITAL LETTER Z WITH DOT ABOVE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ...##...   ....##..   ...##...   ....###.
   ...##...   ....##..   ...##...   ....###.
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   #######.   .#######   #######.   .#######
   .....##.   ......##   ....###.   .....###
   ....##..   .....###   ...####.   ....###.
   ...##...   ....###.   ..####..   ...###..
   ..##....   ...##...   .####...   ..###...
   .##.....   .###....   ####....   .###....
   ##......   ###.....   ###.....   ###.....
   #######.   #######.   #######.   #######.
   #######.   #######.   #######.   #######.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+017C - LATIN SMALL LETTER Z WITH DOT ABOVE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ...##...   ....##..   ...##...   ....###.
   ...##...   ....##..   ...##...   ....###.
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   #######.   .#######   #######.   .######.
   ....###.   .....###   ...####.   ...####.
   ..####..   ...####.   ..####..   ..####..
   .####...   .####...   .####...   .####...
   ###.....   ###.....   ####....   ####....
   #######.   #######.   #######.   #######.
   #######.   #######.   #######.   #######.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+017D - LATIN CAPITAL LETTER Z WITH CARON
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ##...##.   .##...##   ###.###.   .###.###
   .#####..   ..#####.   .#####..   ..#####.
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   #######.   .#######   #######.   .#######
   .....##.   ......##   ....###.   .....###
   ....##..   .....###   ...####.   ....###.
   ...##...   ....###.   ..####..   ...###..
   ..##....   ...##...   .####...   ..###...
   .##.....   .###....   ####....   .###....
   ##......   ###.....   ###.....   ###.....
   #######.   #######.   #######.   #######.
   #######.   #######.   #######.   #######.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+017E - LATIN SMALL LETTER Z WITH CARON
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ##...##.   .##...##   ###.###.   .###.###
   .##.##..   ..##.##.   .#####..   ..#####.
   ..###...   ...###..   ..###...   ...###..
   ........   ........   ........   ........
   #######.   .#######   #######.   .#######
   #######.   .#######   #######.   .######.
   ....###.   .....###   ...####.   ...####.
   ..####..   ...####.   ..####..   ..####..
   .####...   .####...   .####...   .####...
   ###.....   ###.....   ####....   ####....
   #######.   #######.   #######.   #######.
   #######.   #######.   #######.   #######.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+0192 - LATIN SMALL LETTER F WITH HOOK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ...####.   .....###   ..#####.   ...#####
   ..#####.   ....####   .######.   ..######
   ..##....   ....##..   .###....   ..###...
   ..##....   ...##...   .###....   ..###...
   ..##....   .######.   .###....   .###....
   .####...   .######.   #####...   .#####..
   .####...   ..##....   #####...   .#####..
   ..##....   ..##....   .###....   .###....
   ..##....   ..##....   .###....   ###.....
   ..##....   .##.....   .###....   ###.....
   ..##....   .##.....   .###....   ###.....
   ..##....   .##.....   .###....   ###.....
   ####....   ##......   ####....   ##......
   .##.....   #.......   ###.....   ##......
   ........   ........   ........   ........
-----------------------------------------------------
U+02C6 - MODIFIER LETTER CIRCUMFLEX ACCENT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   .#####..   ..#####.   .#####..   ..#####.
   ##...##.   .##...##   ###.###.   .###.###
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+02DC - SMALL TILDE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ..##..#.   ...##..#   .####.##   ..###.##
   .#..##..   ..#..##.   ##.####.   .##.###.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+1EC6 - LATIN CAPITAL LETTER E WITH CIRCUMFLEX AND DOT BELOW
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ..###...   ....###.   .#####..   ..#####.
   .##.##..   ...##.##   ###.###.   .###.###
   ........   ........   ........   ........
   #######.   ..######   #######.   .#######
   #######.   .#######   #######.   .#######
   ##......   .##.....   ###.....   .###....
   ####....   .####...   ###.....   ###.....
   ####....   .####...   #####...   #####...
   ##......   ##......   ###.....   ###.....
   ##......   ##......   ###.....   ###.....
   #######.   #######.   #######.   #######.
   #######.   #######.   #######.   #######.
   ........   ........   ........   ........
   ...##...   ..##....   ...##...   ..###...
   ...##...   ..##....   ...##...   ..###...
-----------------------------------------------------
U+1EC7 - LATIN SMALL LETTER E WITH CIRCUMFLEX AND DOT BELOW
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ...#....   .....#..   ..###...   ...###..
   ..###...   ....###.   .#####..   ..#####.
   .##.##..   ...##.##   ###.###.   .###.###
   ........   ........   ........   ........
   .#####..   ..#####.   .#####..   ..#####.
   #######.   .#######   #######.   .#######
   ##...##.   .##...##   ###.###.   ###.###.
   #######.   .#######   #######.   #######.
   #######.   #######.   #######.   #######.
   ##......   ##......   ###.....   ###.....
   #######.   #######.   #######.   #######.
   .######.   .######.   .######.   .######.
   ........   ........   ........   ........
   ...##...   ..##....   ...##...   ..###...
   ...##...   ..##....   ...##...   ..###...
-----------------------------------------------------
U+2013 - EN DASH
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ..####..   ...####.   ..####..   ..####..
   ........   ........   ..####..   ..####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+2014 - EM DASH
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   #######.   .#######   #######.   #######.
   ........   ........   #######.   #######.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+2015 - HORIZONTAL BAR
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ########   ########   ........   ........
   ########   ########   ########   ########
   ........   ........   ########   ########
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+2018 - LEFT SINGLE QUOTATION MARK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ...#....   .....#..   ...##...   ....##..
   ..#.....   ....#...   ..##....   ...##...
   ..##....   ...#....   ..##....   ...##...
   ..##....   ...##...   ..##....   ...##...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+2019 - RIGHT SINGLE QUOTATION MARK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ..##....   ....##..   ..##....   ...##...
   ..##....   .....#..   ..##....   ...##...
   ...#....   ....#...   ..##....   ...##...
   ..#.....   ...#....   .##.....   ..##....
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+201A - SINGLE LOW-9 QUOTATION MARK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ....#...   ...#....   ...##...   ..##....
   ...#....   ..#.....   ..##....   .##.....
   ........   ........   ........   ........
-----------------------------------------------------
U+201C - LEFT DOUBLE QUOTATION MARK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ..#..#..   ....#..#   ..##.##.   ...##.##
   .#..#...   ...#..#.   .##.##..   ..##.##.
   .##.##..   ...##.##   .##.##..   ..##.##.
   .##.##..   ..##.##.   .##.##..   ..##.##.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+201D - RIGHT DOUBLE QUOTATION MARK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ..##.##.   ...##.##   ..##.##.   ...##.##
   ..##.##.   ...##.##   ..##.##.   ...##.##
   ...#..#.   ....#..#   ..##.##.   ...##.##
   ..#..#..   ...#..#.   .##.##..   ..##.##.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+201E - DOUBLE LOW-9 QUATATION MARK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   .##..##.   .##..##.   ###.###.   ###.###.
   .##..##.   .##..##.   ###.###.   ###.###.
   ..#...#.   .#...#..   .##..##.   ##..##..
   .#...#..   #...#...   ##..##..   #..##...
   ........   ........   ........   ........
-----------------------------------------------------
U+2020 - DAGGER
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ...##...   .....##.   ..###...   ...###..
   ...##...   .....##.   ..###...   ...###..
   ...##...   .....##.   ..###...   ...###..
   .######.   ...#####   ..###...   ...###..
   .######.   ..######   #######.   .#######
   ...##...   ....##..   #######.   .#######
   ...##...   ....##..   ..###...   ..###...
   ...##...   ....##..   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ..##....   ..###...   ..###...
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+2021 - DOUBLE DAGGER
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ...##...   .....##.   ..###...   ...###..
   ...##...   .....##.   ..###...   ...###..
   ...##...   .....##.   ..###...   ...###..
   .######.   ...#####   #######.   .#######
   .######.   ..######   #######.   .#######
   ...##...   ....##..   ..###...   ...###..
   .######.   ..######   #######.   #######.
   .######.   ..######   #######.   #######.
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ...##...   ..##....   ..###...   ..###...
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+2022 - BULLET
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ..####..   ...####.   ..####..   ...####.
   .######.   ..######   .######.   .######.
   .######.   ..######   .######.   .######.
   .######.   .######.   .######.   .######.
   .######.   .######.   .######.   .######.
   ..####..   ..####..   ..####..   ..####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+2023 - TRIANGULAR BULLET
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   .##.....   ...##...   ........   ..##....
   .###....   ...##...   .##.....   ..###...
   .####...   ...###..   .###....   ..####..
   .#####..   ..####..   .####...   ..#####.
   .######.   ..#####.   .#####..   ..######
   .######.   ..#####.   .######.   .#######
   .#####..   ..####..   .######.   .######.
   .####...   .####...   .#####..   .#####..
   .###....   .###....   .####...   .####...
   .##.....   .##.....   .###....   .###....
   ........   ........   .##.....   .##.....
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+2026 - HORIZONTAL ELLIPSIS
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ##.##.##   ##.##.##
   ##.##.##   ##.##.##   ##.##.##   ##.##.##
   ##.##.##   ##.##.##   ##.##.##   ##.##.##
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+2030 - PER MILLE SIGN
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ##....#.   .##....#   ##...##.   .##...##
   ##...##.   .##...##   ##..###.   .##..###
   ....##..   .....##.   ...###..   ...###..
   ...##...   ....##..   ..###...   ..###...
   ..##....   ..##....   .###....   .###....
   .##.....   .##.....   ###.....   ###.....
   ##.##.##   ##.##.##   ##.##.##   ##.##.##
   #..##.##   #..##.##   ...##.##   ...##.##
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+2031 - PER TEN THOUSAND SIGN
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ##....#.   .##....#   ##...##.   .##...##
   ##...##.   .##...##   ##..###.   .##..###
   ....##..   .....##.   ...###..   ...###..
   ...##...   ....##..   ..###...   ..###...
   ..##....   ..##....   .###....   .###....
   .##.....   .##.....   ###.....   ###.....
   ##.#.#.#   ##.#.#.#   ##.#.#.#   ##.#.#.#
   #..#.#.#   #..#.#.#   ...#.#.#   ...#.#.#
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+2039 - SINGLE LEFT-POINTING ANGLE QUOTATION MARK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   .....##.   ......##
   ....##..   .....##.   ....###.   .....###
   ...###..   ....###.   ...###..   ...###..
   ..###...   ...###..   ..###...   ..###...
   ..##....   ..##....   .###....   .###....
   ..###...   ..###...   ..###...   ..###...
   ...###..   ...###..   ...###..   ...###..
   ....##..   ....##..   ....###.   ....###.
   ........   ........   .....##.   .....##.
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+203A - SINGLE RIGHT-POINTING ANGLE QUOTATION MARK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   .##.....   ..##....
   ..##....   ...##...   .###....   ..###...
   ..###...   ...###..   ..###...   ..###...
   ...###..   ....###.   ...###..   ...###..
   ....##..   ....##..   ....###.   ....###.
   ...###..   ...###..   ...###..   ...###..
   ..###...   ..###...   ..###...   ..###...
   ..##....   ..##....   .###....   .###....
   ........   ........   .##.....   .##.....
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+20AC - EURO SIGN
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ...##...   .....##.   ..###...   .....##.
   ..####..   ....####   .#####..   ...#####
   .##..##.   ...##.##   ###.###.   ..###.##
   .##.....   ...##...   ###.....   .###....
   ######..   .######.   ######..   #######.
   .##.....   ..##....   ###.....   .###....
   #####...   .#####..   #####...   #####...
   .##.....   .##.....   ###.....   ###.....
   .##.....   .##.....   ###.....   ###.....
   .##..##.   .##.##..   ###.###.   ###.###.
   ..####..   ..####..   .#####..   ######..
   ...##...   ..##....   ..###...   .###....
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+2122 - TRADE MARK SIGN
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ####...#   #####.##   ####...#   .####..#
   #####.##   ########   #####.##   .#######
   .#.#####   .#.#.#.#   .#.#####   ..#.####
   .#.#.#.#   #.#...#.   .#.#.#.#   ..#.#..#
   .#.#...#   #.#...#.   .#.#...#   ..#.#..#
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+2190 - LEFTWARDS ARROW
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ...##...   ........   ........   ........
   ..##....   .....#..   ...##...   ....##..
   .##.....   ...##...   ..##....   ...##...
   #######.   ..##....   .######.   ..######
   #######.   .#######   #######.   #######.
   .##.....   .#######   .######.   .######.
   ..##....   .##.....   ..##....   ..##....
   ...##...   ..##....   ...##...   ...##...
   ........   ...##...   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+2191 - UPWARDS ARROW
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ...##...   ....##..   ...#....   ....#...
   ..####..   ...####.   ..###...   ...###..
   .######.   ..#####.   .#####..   .#####..
   ##.##.##   .#..##.#   #######.   #######.
   #..##..#   #..##..#   #.###.#.   #.###.#.
   ...##...   ...##...   ..###...   ..###...
   ...##...   ...##...   ..###...   ..###...
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+2192 - RIGHTWARDS ARROW
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ..##....   ........   ........   ........
   ...##...   ....##..   ..##....   ...##...
   ....##..   ....##..   ...##...   ....##..
   #######.   .....##.   ######..   .######.
   #######.   .#######   #######.   #######.
   ....##..   .#######   ######..   ######..
   ...##...   ....##..   ...##...   ...##...
   ..##....   ...##...   ..##....   ..##....
   ........   ..##....   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+2193 - DOWNWARDS ARROW
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ..###...   ...###..
   ...##...   ....##..   ..###...   ...###..
   ...##...   ....##..   ..###...   ...###..
   #..##..#   .#..##..   #.###.#.   #.###.#.
   ##.##.##   .##.##.#   #######.   #######.
   .######.   .######.   .#####..   .#####..
   ..####..   ..####..   ..###...   ..###...
   ...##...   ...##...   ...#....   ...#....
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+2196 - NORTH WEST ARROW
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   #######.   .#######   ........   ........
   ######..   .######.   #######.   #######.
   ####....   #####...   ######..   #######.
   ##.##...   ##.##...   #####...   #####...
   #..##...   #..##...   ##.###..   #####...
   ...##...   ....##..   ##.###..   ##.###..
   ....##..   ....##..   ...###..   ...###..
   .....##.   .....##.   ....###.   ....###.
   .....##.   .....##.   ....###.   ....###.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+2197 - NORTH EAST ARROW
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   .######.   ..######   ........   ........
   ..#####.   ...#####   .######.   ..######
   ...####.   ....####   ..#####.   ....####
   ..##.##.   ...##.##   ..#####.   ..######
   ..##..#.   ..##...#   .###.##.   ..###.##
   ..##....   ..##....   .###....   .###....
   .##.....   .##.....   .###....   .###....
   ##......   ##......   ###.....   ###.....
   ##......   ##......   ###.....   ###.....
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+2198 - SOUTH EAST ARROW
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ##......   .##.....   ###.....   .###....
   ##......   .##.....   ###.....   .###....
   .##.....   .##.....   .###....   .###....
   ..##....   .##.....   .###....   .###....
   ..##..#.   ..##...#   .###.##.   ..###.##
   ..##.##.   ..##..##   ..#####.   ...#####
   ...####.   ...####.   ..#####.   ...####.
   ..#####.   ..#####.   .######.   .######.
   .######.   .######.   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+2199 - SOUTH WEST ARROW
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   .....##.   .....##.   ....###.   .....###
   .....##.   .....##.   ....###.   .....###
   ....##..   ....##..   ...###..   ....###.
   ...##...   ....##..   ##.###..   ##.###..
   #..##...   #..##...   ##.###..   ##.###..
   ##.##...   ##.##...   #####...   #####...
   ####....   #####...   ######..   ######..
   ######..   .######.   #######.   #######.
   #######.   .#######   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+21E6 - LEFTWARDS WHITE ARROW
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ...#....   ....##..   ...#....   ....#...
   ..##....   ...##...   ..##....   ...##...
   .######.   ..######   .######.   ..#####.
   #######.   .#######   #######.   #######.
   ##...##.   .##...##   #######.   #######.
   #######.   #######.   #######.   #######.
   .######.   .######.   .######.   .######.
   ..##....   ..##....   ..##....   ..##....
   ...#....   ...#....   ...#....   ...#....
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+21E7 - UPWARDS WHITE ARROW
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ...#....   ....#...   ...#....   ....#...
   ..###...   ...###..   ..###...   ...###..
   .##.##..   ..##.##.   .#####..   ..#####.
   ##...##.   .##...#.   #######.   .######.
   ###.###.   ##....##   #######.   #######.
   ###.###.   ###.####   #######.   #######.
   ..#.#...   .##.##..   .#####..   .#####..
   ..#.#...   ##.##...   .#####..   .#####..
   ..###...   #####...   .#####..   .#####..
   ..###...   #####...   .#####..   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+21E8 - RIGHTWARDS WHITE ARROW
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ...#....   .....#..   ...#....   ....#...
   ...##...   ....##..   ...##...   ....##..
   ######..   .######.   ######..   .######.
   #######.   .#######   #######.   #######.
   ##...##.   .##...##   #######.   #######.
   #######.   #######.   #######.   #######.
   ######..   ######..   ######..   ######..
   ...##...   ...##...   ...##...   ...##...
   ...#....   ...#....   ...#....   ...#....
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+21E9 - DOWNWARDS WHITE ARROW
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   .#####..   ...#####   .#####..   ..#####.
   .#####..   ...#####   .#####..   ..#####.
   .##.##..   ...##.##   .#####..   ..#####.
   .##.##..   ..##.##.   .#####..   .#####..
   ###.###.   ..##.##.   #######.   #######.
   ###.###.   ###...##   #######.   #######.
   ##...##.   ##...##.   #######.   #######.
   .##.##..   .##.##..   .#####..   .#####..
   ..###...   ..###...   ..###...   ..###...
   ...#....   ..#.....   ...#....   ...#....
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+2212 - MINUS SIGN
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   .#####..   ..#####.   .#####..   .#####..
   ........   ........   .#####..   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+23CE - RETURN SYMBOL
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ...##.##   ........   .....###   ......##
   ..##..##   ....#...   ...#.###   ....#.##
   .##...##   ...##.##   ..##.###   ...##.##
   ########   ..##..##   .#######   ..######
   #######.   .#######   ########   ########
   .##.....   .#######   .######.   .######.
   ..##....   .##.....   ..##....   ..##....
   ...##...   ..##....   ...#....   ...#....
   ........   ...##...   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+240C - SYMBOL FOR FORM FEED
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ####....   ..####..   ####....   .####...
   ####....   ..####..   ####....   .####...
   ##..####   .##..###   ##..####   .##..###
   ###.####   .###.###   ###.####   .###.###
   ###.##..   .###.##.   ###.##..   .###.##.
   ##..###.   ##...###   ##..###.   ##..###.
   ##..###.   ##..####   ##..###.   ##..###.
   ##..##..   ##..##..   ##..##..   ##..##..
   ....##..   ....##..   ....##..   ....##..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+2500 - BOX DRAWINGS LIGHT HORIZONTAL 
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ########
   ########
   ........
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+2501 - BOX DRAWINGS HEAVY HORIZONTAL 
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ########
   ########
   ########
   ########
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+2502 - BOX DRAWINGS LIGHT VERTICAL
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
-----------------------------------------------------
U+2503 - BOX DRAWINGS HEAVY VERTICAL 
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
-----------------------------------------------------
U+2504 - BOX DRAWINGS LIGHT TRIPLE DASH HORIZONTAL
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   #.#..#.#
   #.#..#.#
   ........
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+2505 - BOX DRAWINGS HEAVY TRIPLE DASH HORIZONTAL
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   #.#..#.#
   #.#..#.#
   #.#..#.#
   #.#..#.#
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+2506 - BOX DRAWINGS LIGHT TRIPLE DASH VERTICAL 
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ...##...
   ...##...
   ........
   ........
   ...##...
   ...##...
   ...##...
   ........
   ........
   ...##...
   ...##...
   ...##...
   ........
   ........
   ...##...
   ...##...
-----------------------------------------------------
U+2507 - BOX DRAWINGS HEAVY TRIPLE DASH VERTICAL
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..####..
   ..####..
   ........
   ........
   ..####..
   ..####..
   ..####..
   ........
   ........
   ..####..
   ..####..
   ..####..
   ........
   ........
   ..####..
   ..####..
-----------------------------------------------------
U+2508 - BOX DRAWINGS LIGHT QUADRUPLE DASH HORIZONTAL
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   #.#.#.#.
   #.#.#.#.
   ........
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+2509 - BOX DRAWINGS HEAVY QUADRUPLE DASH HORIZONTAL 
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   #.#.#.#.
   #.#.#.#.
   #.#.#.#.
   #.#.#.#.
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+250A - BOX DRAWINGS LIGHT QUADRUPLE DASH VERTICAL
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ...##...
   ...##...
   ........
   ........
   ...##...
   ...##...
   ........
   ........
   ...##...
   ...##...
   ........
   ........
   ...##...
   ...##...
   ........
-----------------------------------------------------
U+250B - BOX DRAWINGS HEAVY QUADRUPLE DASH VERTICAL 
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ..####..
   ..####..
   ........
   ........
   ..####..
   ..####..
   ........
   ........
   ..####..
   ..####..
   ........
   ........
   ..####..
   ..####..
   ........
-----------------------------------------------------
U+250C - BOX DRAWINGS LIGHT DOWN AND RIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ...#####
   ...#####
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
-----------------------------------------------------
U+250D - BOX DRAWINGS DOWN LIGHT AND RIGHT HEAVY
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ...#####
   ...#####
   ...#####
   ...#####
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
-----------------------------------------------------
U+250E - BOX DRAWINGS DOWN HEAVY AND RIGHT LIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ..######
   ..######
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
-----------------------------------------------------
U+250F - BOX DRAWINGS HEAVY DOWN AND RIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ..######
   ..######
   ..######
   ..######
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
-----------------------------------------------------
U+2510 - BOX DRAWINGS LIGHT DOWN AND LEFT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   #####...
   #####...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
-----------------------------------------------------
U+2511 - BOX DRAWINGS DOWN LIGHT AND LEFT HEAVY
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   #####...
   #####...
   #####...
   #####...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
-----------------------------------------------------
U+2512 - BOX DRAWINGS DOWN HEAVY AND LEFT LIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ######..
   ######..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
-----------------------------------------------------
U+2513 - BOX DRAWINGS HEAVY DOWN AND LEFT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ######..
   ######..
   ######..
   ######..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
-----------------------------------------------------
U+2514 - BOX DRAWINGS LIGHT UP AND RIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...#####
   ...#####
   ........
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+2515 - BOX DRAWINGS UP LIGHT AND RIGHT HEAVY
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...#####
   ...#####
   ...#####
   ...#####
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+2516 - BOX DRAWINGS UP HEAVY AND RIGHT LIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..######
   ..######
   ........
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+2517 - BOX DRAWINGS HEAVY UP AND RIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..######
   ..######
   ..######
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+2518 - BOX DRAWINGS LIGHT UP AND LEFT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   #####...
   #####...
   ........
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+2519 - BOX DRAWINGS UP LIGHT AND LEFT HEAVY
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   #####...
   #####...
   #####...
   #####...
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+251A - BOX DRAWINGS UP HEAVY AND LEFT LIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ######..
   ######..
   ........
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+251B - BOX DRAWINGS HEAVY UP AND LEFT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ######..
   ######..
   ######..
   ######..
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+251C - BOX DRAWINGS LIGHT VERTICAL AND RIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...#####
   ...#####
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
-----------------------------------------------------
U+251D - BOX DRAWINGS VERTICAL LIGHT AND RIGHT HEAVY
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...#####
   ...#####
   ...#####
   ...#####
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
-----------------------------------------------------
U+251E - BOX DRAWINGS UP HEAVY AND RIGHT DOWN LIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..######
   ..######
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
-----------------------------------------------------
U+251F - BOX DRAWINGS DOWN HEAVY AND RIGHT UP LIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ..######
   ..######
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
-----------------------------------------------------
U+2520 - BOX DRAWINGS VERTICAL HEAVY AND RIGHT LIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..######
   ..######
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
-----------------------------------------------------
U+2521 - BOX DRAWINGS DOWN LIGHT AND RIGHT UP HEAVY
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..######
   ..######
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
-----------------------------------------------------
U+2522 - BOX DRAWINGS UP LIGHT AND RIGHT DOWN HEAVY
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ..######
   ..######
   ..######
   ..######
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
-----------------------------------------------------
U+2523 - BOX DRAWINGS HEAVY VERTICAL AND RIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..######
   ..######
   ..######
   ..######
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
-----------------------------------------------------
U+2524 - BOX DRAWINGS LIGHT VERTICAL AND LEFT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   #####...
   #####...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
-----------------------------------------------------
U+2525 - BOX DRAWINGS VERTICAL LIGHT AND LEFT HEAVY
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   #####...
   #####...
   #####...
   #####...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
-----------------------------------------------------
U+2526 - BOX DRAWINGS UP HEAVY AND LEFT DOWN LIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ######..
   ######..
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
-----------------------------------------------------
U+2527 - BOX DRAWINGS DOWN HEAVY AND LEFT UP LIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ######..
   ######..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
-----------------------------------------------------
U+2528 - BOX DRAWINGS VERTICAL HEAVY AND LEFT LIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ######..
   ######..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
-----------------------------------------------------
U+2529 - BOX DRAWINGS DOWN LIGHT AND LEFT UP HEAVY
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ######..
   ######..
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
-----------------------------------------------------
U+252A - BOX DRAWINGS UP LIGHT AND LEFT DOWN HEAVY
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ######..
   ######..
   ######..
   ######..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
-----------------------------------------------------
U+252B - BOX DRAWINGS HEAVY VERTICAL AND LEFT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ######..
   ######..
   ######..
   ######..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
-----------------------------------------------------
U+252C - BOX DRAWINGS LIGHT DOWN AND HORIZONTAL
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ########
   ########
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
-----------------------------------------------------
U+252D - BOX DRAWINGS LEFT HEAVY AND RIGHT DOWN LIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   #####...
   ########
   ########
   #####...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
-----------------------------------------------------
U+252E - BOX DRAWINGS RIGHT HEAVY AND LEFT DOWN LIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ...#####
   ########
   ########
   ...#####
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
-----------------------------------------------------
U+252F - BOX DRAWINGS DOWN LIGHT AND HORIZONTAL HEAVY
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ########
   ########
   ########
   ########
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
-----------------------------------------------------
U+2530 - BOX DRAWINGS DOWN HEAVY AND HORIZONTAL LIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ########
   ########
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
-----------------------------------------------------
U+2531 - BOX DRAWINGS RIGHT LIGHT AND LEFT DOWN HEAVY
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ######..
   ########
   ########
   ######..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
-----------------------------------------------------
U+2532 - BOX DRAWINGS LEFT LIGHT AND RIGHT DOWN HEAVY
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ..######
   ########
   ########
   ..######
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
-----------------------------------------------------
U+2533 - BOX DRAWINGS HEAVY DOWN AND HORIZONTAL
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ########
   ########
   ########
   ########
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
-----------------------------------------------------
U+2534 - BOX DRAWINGS LIGHT UP AND HORIZONTAL
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ########
   ########
   ........
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+2535 - BOX DRAWINGS LEFT HEAVY AND RIGHT UP LIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   #####...
   ########
   ########
   #####...
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+2536 - BOX DRAWINGS RIGHT HEAVY AND LEFT UP LIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...#####
   ########
   ########
   ...#####
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+2537 - BOX DRAWINGS UP LIGHT AND HORIZONTAL HEAVY
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ########
   ########
   ########
   ########
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+2538 - BOX DRAWINGS UP HEAVY AND HORIZONTAL LIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ########
   ########
   ........
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+2539 - BOX DRAWINGS RIGHT LIGHT AND LEFT UP HEAVY
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ######..
   ########
   ########
   ######..
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+253A - BOX DRAWINGS LEFT LIGHT AND RIGHT UP HEAVY
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..######
   ########
   ########
   ..######
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+253B - BOX DRAWINGS HEAVY UP AND HORIZONTAL
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ########
   ########
   ########
   ########
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+253C - BOX DRAWINGS LIGHT VERTICAL AND HORIZONTAL
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ########
   ########
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
-----------------------------------------------------
U+253D - BOX DRAWINGS LEFT HEAVY AND RIGHT VERTICAL LIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   #####...
   ########
   ########
   #####...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
-----------------------------------------------------
U+253E - BOX DRAWINGS RIGHT HEAVY AND LEFT VERTICAL LIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...#####
   ########
   ########
   ...#####
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
-----------------------------------------------------
U+253F - BOX DRAWINGS VERTICAL LIGHT AND HORIZONTAL HEAVY
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ########
   ########
   ########
   ########
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
-----------------------------------------------------
U+2540 - BOX DRAWINGS UP HEAVY AND DOWN HORIZONTAL LIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ########
   ########
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
-----------------------------------------------------
U+2541 - BOX DRAWINGS DOWN HEAVY AND UP HORIZONTAL LIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ########
   ########
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
-----------------------------------------------------
U+2542 - BOX DRAWINGS VERTICAL HEAVY AND HORIZONTAL LIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ########
   ########
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
-----------------------------------------------------
U+2543 - BOX DRAWINGS LEFT UP HEAVY AND RIGHT DOWN LIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ######..
   ########
   ########
   ######..
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
-----------------------------------------------------
U+2544 - BOX DRAWINGS RIGHT UP HEAVY AND LEFT DOWN LIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..######
   ########
   ########
   ..######
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
-----------------------------------------------------
U+2545 - BOX DRAWINGS LEFT DOWN HEAVY AND RIGHT UP LIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ######..
   ########
   ########
   ######..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
-----------------------------------------------------
U+2546 - BOX DRAWINGS RIGHT DOWN HEAVY AND LEFT UP LIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ..######
   ########
   ########
   ..######
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
-----------------------------------------------------
U+2547 - BOX DRAWINGS DOWN LIGHT AND UP HORIZONTAL HEAVY
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ########
   ########
   ########
   ########
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
-----------------------------------------------------
U+2548 - BOX DRAWINGS UP LIGHT AND DOWN HORIZONTAL HEAVY
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ########
   ########
   ########
   ########
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
-----------------------------------------------------
U+2549 - BOX DRAWINGS RIGHT LIGHT AND LEFT VERTICAL HEAVY
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ######..
   ########
   ########
   ######..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
-----------------------------------------------------
U+254A - BOX DRAWINGS LEFT LIGHT AND RIGHT VERTICAL HEAVY
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..######
   ########
   ########
   ..######
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
-----------------------------------------------------
U+254B - BOX DRAWINGS HEAVY VERTICAL AND HORIZONTAL
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ########
   ########
   ########
   ########
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
-----------------------------------------------------
U+254C - BOX DRAWINGS LIGHT DOUBLE DASH HORIZONTAL
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   .##..##.
   .##..##.
   ........
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+254D - BOX DRAWINGS HEAVY DOUBLE DASH HORIZONTAL
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   .##..##.
   .##..##.
   .##..##.
   .##..##.
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+254E - BOX DRAWINGS LIGHT DOUBLE DASH VERTICAL
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ........
   ........
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ........
   ........
-----------------------------------------------------
U+254F - BOX DRAWINGS HEAVY DOUBLE DASH VERTICAL
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ........
   ........
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ........
   ........
-----------------------------------------------------
U+2550 - BOX DRAWINGS DOUBLE HORIZONTAL
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ########
   ........
   ........
   ########
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+2551 - BOX DRAWINGS DOUBLE VERTICAL
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
-----------------------------------------------------
U+2552 - BOX DRAWINGS DOWN SINGLE AND RIGHT DOUBLE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ...#####
   ...##...
   ...##...
   ...#####
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
-----------------------------------------------------
U+2553 - BOX DRAWINGS DOWN DOUBLE AND RIGHT SINGLE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ..######
   ..######
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
-----------------------------------------------------
U+2554 - BOX DRAWINGS DOUBLE DOWN AND RIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ..######
   ..#.....
   ..#.....
   ..#..###
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
-----------------------------------------------------
U+2555 - BOX DRAWINGS DOWN SINGLE AND LEFT DOUBLE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   #####...
   ...##...
   ...##...
   #####...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
-----------------------------------------------------
U+2556 - BOX DRAWINGS DOWN DOUBLE AND LEFT SINGLE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ######..
   ######..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
-----------------------------------------------------
U+2557 - BOX DRAWINGS DOUBLE DOWN AND LEFT 
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ######..
   .....#..
   .....#..
   ###..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
-----------------------------------------------------
U+2558 - BOX DRAWINGS UP SINGLE AND RIGHT DOUBLE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...#####
   ...##...
   ...##...
   ...#####
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+2559 - BOX DRAWINGS UP DOUBLE AND RIGHT SINGLE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..######
   ..######
   ........
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+255A - BOX DRAWINGS DOUBLE UP AND RIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..###
   ..#.....
   ..#.....
   ..######
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+255B - BOX DRAWINGS UP SINGLE AND LEFT DOUBLE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   #####...
   ...##...
   ...##...
   #####...
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+255C - BOX DRAWINGS UP DOUBLE AND LEFT SINGLE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ######..
   ######..
   ........
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+255D - BOX DRAWINGS DOUBLE UP AND LEFT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ###..#..
   .....#..
   .....#..
   ######..
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+255E - BOX DRAWINGS VERTICAL SINGLE AND RIGHT DOUBLE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...#####
   ...##...
   ...##...
   ...#####
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
-----------------------------------------------------
U+255F - BOX DRAWINGS VERTICAL DOUBLE AND RIGHT SINGLE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..###
   ..#..###
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
-----------------------------------------------------
U+2560 - BOX DRAWINGS DOUBLE VERTICAL AND RIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..###
   ..#.....
   ..#.....
   ..#..###
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
-----------------------------------------------------
U+2561 - BOX DRAWINGS VERTICAL SINGLE AND LEFT DOUBLE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   #####...
   ...##...
   ...##...
   #####...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
-----------------------------------------------------
U+2562 - BOX DRAWINGS VERTICAL DOUBLE AND LEFT SINGLE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ###..#..
   ###..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
-----------------------------------------------------
U+2563 - BOX DRAWINGS DOUBLE VERTICAL AND LEFT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ###..#..
   .....#..
   .....#..
   ###..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
-----------------------------------------------------
U+2564 - BOX DRAWINGS DOWN SINGLE AND HORIZONTAL DOUBLE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ########
   ........
   ........
   ########
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
-----------------------------------------------------
U+2565 - BOX DRAWINGS DOWN DOUBLE AND HORIZONTAL SINGLE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ########
   ########
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
-----------------------------------------------------
U+2566 - BOX DRAWINGS DOUBLE DOWN AND HORIZONTAL
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ########
   ........
   ........
   ###..###
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
-----------------------------------------------------
U+2567 - BOX DRAWINGS UP SINGLE AND HORIZONTAL DOUBLE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ########
   ........
   ........
   ########
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+2568 - BOX DRAWINGS UP DOUBLE AND HORIZONTAL SINGLE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ########
   ########
   ........
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+2569 - BOX DRAWINGS DOUBLE UP AND HORIZONTAL
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ###..###
   ........
   ........
   ########
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+256A - BOX DRAWINGS VERTICAL SINGLE AND HORIZONTAL DOUBLE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ########
   ...##...
   ...##...
   ########
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
-----------------------------------------------------
U+256B - BOX DRAWINGS VERTICAL DOUBLE AND HORIZONTAL SINGLE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ########
   ########
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
-----------------------------------------------------
U+256C - BOX DRAWINGS DOUBLE VERTICAL AND HORIZONTAL
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ###..###
   ........
   ........
   ###..###
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
   ..#..#..
-----------------------------------------------------
U+256D - BOX DRAWINGS LIGHT ARC DOWN AND RIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ......##
   ....####
   ....##..
   ....##..
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
-----------------------------------------------------
U+256E - BOX DRAWINGS LIGHT ARC DOWN AND LEFT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ##......
   ####....
   ..##....
   ..##....
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
-----------------------------------------------------
U+256F - BOX DRAWINGS LIGHT ARC UP AND LEFT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ..##....
   ..##....
   ####....
   ##......
   ........
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+2570 - BOX DRAWINGS LIGHT ARC UP AND RIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ....##..
   ....##..
   ....####
   ......##
   ........
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+2571 - BOX DRAWINGS LIGHT DIAGONAL UPPER RIGHT TO LOWER LEFT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   .......#
   ......##
   ......##
   .....##.
   .....##.
   ....##..
   ....##..
   ...##...
   ...##...
   ..##....
   ..##....
   .##.....
   .##.....
   ##......
   ##......
   #.......
-----------------------------------------------------
U+2572 - BOX DRAWINGS LIGHT DIAGONAL UPPER LEFT TO LOWER RIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   #.......
   ##......
   ##......
   .##.....
   .##.....
   ..##....
   ..##....
   ...##...
   ...##...
   ....##..
   ....##..
   .....##.
   .....##.
   ......##
   ......##
   .......#
-----------------------------------------------------
U+2573 - BOX DRAWINGS LIGHT DIAGONAL CROSS
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   #......#
   ##....##
   ##....##
   .##..##.
   .##..##.
   ..####..
   ..####..
   ...##...
   ...##...
   ..####..
   ..####..
   .##..##.
   .##..##.
   ##....##
   ##....##
   #......#
-----------------------------------------------------
U+2574 - BOX DRAWINGS LIGHT LEFT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ####....
   ####....
   ........
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+2575 - BOX DRAWINGS LIGHT UP
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+2576 - BOX DRAWINGS LIGHT RIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ....####
   ....####
   ........
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+2577 - BOX DRAWINGS LIGHT DOWN
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
-----------------------------------------------------
U+2578 - BOX DRAWINGS HEAVY LEFT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ####....
   ####....
   ####....
   ####....
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+2579 - BOX DRAWINGS HEAVY UP
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+257A - BOX DRAWINGS HEAVY RIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ....####
   ....####
   ....####
   ....####
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+257B - BOX DRAWINGS HEAVY DOWN
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
-----------------------------------------------------
U+257C - BOX DRAWINGS LIGHT LEFT AND HEAVY RIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ....####
   ########
   ########
   ....####
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+257D - BOX DRAWINGS LIGHT UP AND HEAVY DOWN
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
-----------------------------------------------------
U+257E - BOX DRAWINGS HEAVY LEFT AND LIGHT RIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ####....
   ########
   ########
   ####....
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+257F - BOX DRAWINGS HEAVY UP AND LIGHT DOWN
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ..####..
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
   ...##...
-----------------------------------------------------
U+2580 - UPPER HALF BLOCK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ########
   ########
   ########
   ########
   ########
   ########
   ########
   ########
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+2581 - LOWER ONE EIGHTH BLOCK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ########
   ########
-----------------------------------------------------
U+2582 - LOWER ONE QUARTER BLOCK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ########
   ########
   ########
   ########
-----------------------------------------------------
U+2583 - LOWER THREE EIGHTHS BLOCK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ########
   ########
   ########
   ########
   ########
   ########
-----------------------------------------------------
U+2584 - LOWER HALF BLOCK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ########
   ########
   ########
   ########
   ########
   ########
   ########
   ########
-----------------------------------------------------
U+2585 - LOWER FIVE EIGHTHS BLOCK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ########
   ########
   ########
   ########
   ########
   ########
   ########
   ########
   ########
   ########
-----------------------------------------------------
U+2586 - LOWER THREE QUARTERS BLOCK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ########
   ########
   ########
   ########
   ########
   ########
   ########
   ########
   ########
   ########
   ########
   ########
-----------------------------------------------------
U+2587 - LOWER SEVEN EIGHTHS BLOCK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ########
   ########
   ########
   ########
   ########
   ########
   ########
   ########
   ########
   ########
   ########
   ########
   ########
   ########
-----------------------------------------------------
U+2588 - FULL BLOCK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ########
   ########
   ########
   ########
   ########
   ########
   ########
   ########
   ########
   ########
   ########
   ########
   ########
   ########
   ########
   ########
-----------------------------------------------------
U+2589 - LEFT SEVEN EIGHTHS BLOCK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   #######.
   #######.
   #######.
   #######.
   #######.
   #######.
   #######.
   #######.
   #######.
   #######.
   #######.
   #######.
   #######.
   #######.
   #######.
   #######.
-----------------------------------------------------
U+258A - LEFT THREE QUARTERS BLOCK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ######..
   ######..
   ######..
   ######..
   ######..
   ######..
   ######..
   ######..
   ######..
   ######..
   ######..
   ######..
   ######..
   ######..
   ######..
   ######..
-----------------------------------------------------
U+258B - LEFT FIVE EIGHTHS BLOCK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   #####...
   #####...
   #####...
   #####...
   #####...
   #####...
   #####...
   #####...
   #####...
   #####...
   #####...
   #####...
   #####...
   #####...
   #####...
   #####...
-----------------------------------------------------
U+258C - LEFT HALF BLOCK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ####....
   ####....
   ####....
   ####....
   ####....
   ####....
   ####....
   ####....
   ####....
   ####....
   ####....
   ####....
   ####....
   ####....
   ####....
   ####....
-----------------------------------------------------
U+258D - LEFT THREE EIGHTHS BLOCK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ###.....
   ###.....
   ###.....
   ###.....
   ###.....
   ###.....
   ###.....
   ###.....
   ###.....
   ###.....
   ###.....
   ###.....
   ###.....
   ###.....
   ###.....
   ###.....
-----------------------------------------------------
U+258E - LEFT ONE QUARTER BLOCK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ##......
   ##......
   ##......
   ##......
   ##......
   ##......
   ##......
   ##......
   ##......
   ##......
   ##......
   ##......
   ##......
   ##......
   ##......
   ##......
-----------------------------------------------------
U+258F - LEFT ONE EIGHTH BLOCK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   #.......
   #.......
   #.......
   #.......
   #.......
   #.......
   #.......
   #.......
   #.......
   #.......
   #.......
   #.......
   #.......
   #.......
   #.......
   #.......
-----------------------------------------------------
U+2590 - RIGHT HALF BLOCK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ....####
   ....####
   ....####
   ....####
   ....####
   ....####
   ....####
   ....####
   ....####
   ....####
   ....####
   ....####
   ....####
   ....####
   ....####
   ....####
-----------------------------------------------------
U+2591 - LIGHT SHADE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ..#...#.
   #...#...
   ..#...#.
   #...#...
   ..#...#.
   #...#...
   ..#...#.
   #...#...
   ..#...#.
   #...#...
   ..#...#.
   #...#...
   ..#...#.
   #...#...
   ..#...#.
   #...#...
-----------------------------------------------------
U+2592 - MEDIUM SHADE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   .#.#.#.#
   #.#.#.#.
   .#.#.#.#
   #.#.#.#.
   .#.#.#.#
   #.#.#.#.
   .#.#.#.#
   #.#.#.#.
   .#.#.#.#
   #.#.#.#.
   .#.#.#.#
   #.#.#.#.
   .#.#.#.#
   #.#.#.#.
   .#.#.#.#
   #.#.#.#.
-----------------------------------------------------
U+2593 - DARK SHADE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ##.###.#
   .###.###
   ##.###.#
   .###.###
   ##.###.#
   .###.###
   ##.###.#
   .###.###
   ##.###.#
   .###.###
   ##.###.#
   .###.###
   ##.###.#
   .###.###
   ##.###.#
   .###.###
-----------------------------------------------------
U+2594 - UPPER ONE EIGHTH BLOCK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ########
   ########
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+2595 - RIGHT ONE EIGHTH BLOCK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   .......#
   .......#
   .......#
   .......#
   .......#
   .......#
   .......#
   .......#
   .......#
   .......#
   .......#
   .......#
   .......#
   .......#
   .......#
   .......#
-----------------------------------------------------
U+2596 - QUADRANT LOWER LEFT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ####....
   ####....
   ####....
   ####....
   ####....
   ####....
   ####....
   ####....
-----------------------------------------------------
U+2597 - QUADRANT LOWER RIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ....####
   ....####
   ....####
   ....####
   ....####
   ....####
   ....####
   ....####
-----------------------------------------------------
U+2598 - QUADRANT UPPER LEFT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ####....
   ####....
   ####....
   ####....
   ####....
   ####....
   ####....
   ####....
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+2599 - QUADRANT UPPER LEFT AND LOWER LEFT AND LOWER RIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ####....
   ####....
   ####....
   ####....
   ####....
   ####....
   ####....
   ####....
   ########
   ########
   ########
   ########
   ########
   ########
   ########
   ########
-----------------------------------------------------
U+259A - QUADRANT UPPER LEFT AND LOWER RIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ####....
   ####....
   ####....
   ####....
   ####....
   ####....
   ####....
   ####....
   ....####
   ....####
   ....####
   ....####
   ....####
   ....####
   ....####
   ....####
-----------------------------------------------------
U+259B - QUADRANT UPPER LEFT AND UPPER RIGHT AND LOWER LEFT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ########
   ########
   ########
   ########
   ########
   ########
   ########
   ########
   ####....
   ####....
   ####....
   ####....
   ####....
   ####....
   ####....
   ####....
-----------------------------------------------------
U+259C - QUADRANT UPPER LEFT AND UPPER RIGHT AND LOWER RIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ########
   ########
   ########
   ########
   ########
   ########
   ########
   ########
   ....####
   ....####
   ....####
   ....####
   ....####
   ....####
   ....####
   ....####
-----------------------------------------------------
U+259D - QUADRANT UPPER RIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ....####
   ....####
   ....####
   ....####
   ....####
   ....####
   ....####
   ....####
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+259E - QUADRANT UPPER RIGHT AND LOWER LEFT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ....####
   ....####
   ....####
   ....####
   ....####
   ....####
   ....####
   ....####
   ####....
   ####....
   ####....
   ####....
   ####....
   ####....
   ####....
   ####....
-----------------------------------------------------
U+259F - QUADRANT UPPER RIGHT AND LOWER LEFT AND LOWER RIGHT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ....####
   ....####
   ....####
   ....####
   ....####
   ....####
   ....####
   ....####
   ########
   ########
   ########
   ########
   ########
   ########
   ########
   ########
-----------------------------------------------------
U+25F0 - WHITE SQUARE WITH UPPER LEFT QUADRANT
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   #######.   ..######   #######.   .#######
   #######.   ..##.###   #######.   .#######
   ##.#.##.   ..##.###   ##.#.##.   .##.#.##
   ##.#.##.   .##.#.##   ##.#.##.   .##.#.##
   ##.#.##.   .##.#.##   ##.#.##.   .##.#.#.
   ####.##.   .####.##   ####.##.   ####.##.
   ####.##.   .####.##   ####.##.   ####.##.
   ##...##.   ##...##.   ##...##.   ##...##.
   ##...##.   ##...##.   ##...##.   ##...##.
   ##...##.   ##...##.   ##...##.   ##...##.
   #######.   #######.   #######.   #######.
   #######.   ######..   #######.   #######.
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+25AA - BLACK SMALL SQUARE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ..####..   ...####.   ..#####.   ..#####.
   ..####..   ...####.   ..#####.   ..#####.
   ..####..   ..####..   ..#####.   .#####..
   ..####..   ..####..   ..#####.   .#####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+25B2 - BLACK UP-POINTING TRIANGLE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ...#....
   ...#....
   ..###...
   ..###...
   .#####..
   .#####..
   #######.
   #######.
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+25B3 - WHITE UP-POINTING TRIANGLE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ...#....
   ...#....
   ..###...
   ..#.#...
   .##.##..
   .#...#..
   ##...##.
   #######.
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+25B4 - BLACK UP-POINTING SMALL TRIANGLE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ...#....
   ...#....
   ..###...
   ..###...
   .#####..
   .#####..
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+25B5 - WHITE UP-POINTING SMALL TRIANGLE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   ...#....
   ...#....
   ..###...
   ..#.#...
   .##.##..
   .#####..
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+25B6 - BLACK RIGHT-POINTING TRIANGLE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   #.......
   ###.....
   #####...
   #######.
   #######.
   #####...
   ###.....
   #.......
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+25B7 - WHITE RIGHT-POINTING TRIANGLE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   #.......
   ###.....
   #.###...
   #....##.
   #....##.
   #.###...
   ###.....
   #.......
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+25B8 - BLACK RIGHT-POINTING SMALL TRIANGLE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   .#......
   .###....
   .#####..
   .#####..
   .###....
   .#......
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+25B9 - WHITE RIGHT-POINTING SMALL TRIANGLE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   .#......
   .###....
   .#..##..
   .#..##..
   .###....
   .#......
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+25BA - BLACK RIGHT-POINTING POINTER
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   #.......
   ###.....
   #####...
   #######.
   #######.
   #####...
   ###.....
   #.......
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+25BB - WHITE RIGHT-POINTING POINTER
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   #.......
   ###.....
   #.###...
   #....##.
   #....##.
   #.###...
   ###.....
   #.......
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+25BC - BLACK DOWN-POINTING TRIANGLE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   #######.
   #######.
   .#####..
   .#####..
   ..###...
   ..###...
   ...#....
   ...#....
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+25BD - WHITE DOWN-POINTING TRIANGLE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   #######.
   ##...##.
   .#...#..
   .##.##..
   ..#.#...
   ..###...
   ...#....
   ...#....
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+25BE - BLACK DOWN-POINTING SMALL TRIANGLE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   .#####..
   .#####..
   ..###...
   ..###...
   ...#....
   ...#....
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+25BF - WHITE DOWN-POINTING SMALL TRIANGLE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   .#####..
   .##.##..
   ..#.#...
   ..###...
   ...#....
   ...#....
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+25C0 - BLACK LEFT-POINTING TRIANGLE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ......#.
   ....###.
   ..#####.
   #######.
   #######.
   ..#####.
   ....###.
   ......#.
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+25C1 - WHITE LEFT-POINTING TRIANGLE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ......#.
   ....###.
   ..###.#.
   ##....#.
   ##....#.
   ..###.#.
   ....###.
   ......#.
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+25C2 - BLACK LEFT-POINTING SMALL TRIANGLE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   .....#..
   ...###..
   .#####..
   .#####..
   ...###..
   .....#..
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+25C3 - WHITE LEFT-POINTING SMALL TRIANGLE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   .....#..
   ...###..
   .##..#..
   .##..#..
   ...###..
   .....#..
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+25C4 - BLACK LEFT-POINTING POINTER
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ......#.
   ....###.
   ..#####.
   #######.
   #######.
   ..#####.
   ....###.
   ......#.
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+25C5 - WHITE LEFT-POINTING POINTER
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ......#.
   ....###.
   ..###.#.
   ##....#.
   ##....#.
   ..###.#.
   ....###.
   ......#.
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+25CB - WHITE CIRCLE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ..####..   ...####.   ..####..   ...####.
   .######.   ..######   .######.   .######.
   .##..##.   ..##..##   .##..##.   .###..#.
   .##..##.   .##..##.   .##..##.   .##..##.
   .######.   .######.   .######.   .######.
   ..####..   ..####..   ..####..   ..####..
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+2603 - SNOWMAN
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ..###...
   .#####..
   ..#.#...
   .#...#..
   ..#.#...
   .#.#.#..
   #.....#.
   #.....#.
   #.....#.
   #.....#.
   .#...#..
   ..###...
   ........
   ........
-----------------------------------------------------
U+263A - WHITE SMILING FACE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ..###...
   .#...#..
   #.....#.
   #.#.#.#.
   #.....#.
   #.###.#.
   #..#..#.
   .#...#..
   ..###...
   ........
   ........
   ........
-----------------------------------------------------
U+263B - BLACK SMILING FACE
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ..###...
   .#####..
   #######.
   ##.#.##.
   #######.
   #.###.#.
   ##...##.
   .#####..
   ..###...
   ........
   ........
   ........
-----------------------------------------------------
U+2713 - CHECK MARK
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   .....##.   .......#   .....##.   ......##
   .....##.   .......#   ....###.   .....###
   ....##..   ......##   ....###.   .....###
   ....##..   .....##.   ...###..   ....###.
   ....##..   .....##.   ...###..   ....###.
   ...##...   ....##..   ..###...   ..###...
   ...##...   ....##..   #####...   #####...
   ##.##...   ##.##...   #####...   #####...
   ####....   ####....   ####....   ####....
   .###....   .###....   .###....   .###....
   ..#.....   ..#.....   ..#.....   ..#.....
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+2717 - BALLOT X
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
   .##.##..   ...##.#.   .##.##..   ..##.##.
   #######.   ..######   #######.   .#######
   ##.#.##.   .##.#.##   ##.#.##.   .##.#.##
   ##...##.   .##...##   ###.###.   .###.###
   .##.##..   ..##.##.   .##.##..   .##.##..
   .##.##..   ..####..   .##.##..   .##.##..
   .##.##..   .##.##..   .##.##..   .##.##..
   ##...##.   ##...##.   ###.###.   ###.###.
   ##.#.##.   ##.#.##.   ##.#.##.   ##.#.##.
   #######.   #######.   #######.   #######.
   .##.##..   .##.##..   .##.##..   .##.##..
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+2721 - STAR OF DAVID
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ...#....
   ...#....
   ..#.#...
   #######.
   .##.##..
   .##.##..
   #######.
   ..#.#...
   ...#....
   ...#....
   ........
   ........
   ........
-----------------------------------------------------
U+3007 - IDEOGRAPHIC NUMBER ZERO
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ..###...
   .#...#..
   .#...#..
   #.....#.
   #.....#.
   #.....#.
   #.....#.
   .#...#..
   .#...#..
   ..###...
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+4E00 - <CJK Ideograph, First>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ........
   ........
   ........
   ........
   #######.
   #######.
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+4E03 - <CJK Ideograph, Seventh>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ..#.....
   ..#.....
   ..#...#.
   ..####..
   ###.....
   ..#.....
   ..#.....
   ..#...#.
   ..#...#.
   ..####..
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+4E07 - <CJK Ideograph, Ten Thousanth>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   #######.
   ..#.....
   ..#.....
   ..####..
   ..#..#..
   ..#..#..
   ..#..#..
   .#...#..
   .#...#..
   #..##...
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+4E09 - <CJK Ideograph, Third>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   .#####..
   .#####..
   ........
   ........
   ..###...
   ..###...
   ........
   ........
   #######.
   #######.
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+4E5D - <CJK Ideograph, Ninth>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ..#.....
   ..#.....
   ######..
   ..#..#..
   ..#.#...
   ..#.#...
   ..#.#...
   .#..#.#.
   .#..#.#.
   #...##..
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+4E8C - <CJK Ideograph, Second>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   .#####..
   .#####..
   ........
   ........
   ........
   ........
   ........
   ........
   #######.
   #######.
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+4E94 - <CJK Ideograph, Fifth>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   #######.
   ....#...
   ...#....
   ...#....
   .######.
   ...#..#.
   ..#..#..
   ..#..#..
   ..#..#..
   #######.
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+4EBF - <Hundred million, many>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ..#.###.
   ..#...#.
   .#...#..
   .#...#..
   ##..#...
   .#..#...
   .#.#....
   .#.#..#.
   .#.####.
   .#......
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+516B - <CJK Ideograph, Eighth>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ...##...
   ..#.#...
   ..#.#...
   ..#.#...
   .#...#..
   .#...#..
   .#...#..
   .#...#..
   .#...#..
   #.....#.
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+516D - <CJK Ideograph, Sixth>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ...#....
   ...#....
   ...#....
   #######.
   ........
   ..#.#...
   ..#..#..
   ..#..#..
   .#....#.
   #.....#.
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+5341 - <CJK Ideograph, Tenth>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ...#....
   ...#....
   ...#....
   ...#....
   #######.
   ...#....
   ...#....
   ...#....
   ...#....
   ...#....
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+5343 - <CJK Ideograph, Thousandth>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ....###.
   ####....
   ...#....
   ...#....
   #######.
   ...#....
   ...#....
   ...#....
   ...#....
   ...#....
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+56DB - <CJK Ideograph, Fourth>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   #######.
   #######.
   #.#.#.#.
   #.#.#.#.
   #.#.#.#.
   ##..###.
   ##....#.
   #.....#.
   #######.
   #.....#.
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+767E - <CJK Ideograph, Hundredth>
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   #######.
   ...#....
   .#####..
   .#...#..
   .#...#..
   .#####..
   .#...#..
   .#...#..
   .#####..
   .#...#..
   ........
   ........
   ........
   ........
   ........
-----------------------------------------------------
U+FB01 - LATIN SMALL LIGATURE FI
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ..####..   ....###.   .#####..   ..#####.
   .######.   ...#####   #######.   .#######
   .##..##.   ...##.##   ###.###.   .###.###
   .##..##.   ...##.##   ###.###.   .###.###
   .##.....   ..##....   ###.....   .###....
   #######.   .#######   #######.   .#######
   #######.   .#######   #######.   #######.
   .##..##.   ..##..##   ###.###.   ###.###.
   .##..##.   .##..##.   ###.###.   ###.###.
   .##..##.   .##..##.   ###.###.   ###.###.
   .##..##.   .##..##.   ###.###.   ###.###.
   .##..##.   .##..##.   ###.###.   ###.###.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+FB02 - LATIN SMALL LIGATURE FL
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........   ........   ........   ........
   ..#####.   ...#####   .######.   ..######
   .######.   ..######   #######.   .#######
   .##..##.   ..##..##   ###.###.   .###.###
   .##..##.   ..##.##.   ###.###.   .###.###
   .##..##.   .##..##.   ###.###.   .###.###
   ####.##.   ####.##.   #######.   .#######
   ####.##.   ####.##.   #######.   #######.
   .##..##.   .##..##.   ###.###.   ###.###.
   .##..##.   ##..##..   ###.###.   ###.###.
   .##..##.   ##..##..   ###.###.   ###.###.
   .##..##.   ##..##..   ###.###.   ###.###.
   .##..##.   ##..##..   ###.###.   ###.###.
   ........   ........   ........   ........
   ........   ........   ........   ........
   ........   ........   ........   ........
-----------------------------------------------------
U+FFFC - OBJECT REPLACEMENT CHARACTER
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   #..##..#
   ..#..#..
   #.#..#.#
   ...##...
   #......#
   ..###...
   #.#..#.#
   ..###...
   #.#..#.#
   ..###...
   #......#
   ..####..
   #...#..#
   ....#...
   #.#.#..#
   ...#....
-----------------------------------------------------
U+FFFD - REPLACEMENT CHARACTER
- - - - - - - - - - - - - - - - - - - - - - - - - - -
   ........
   ...#....
   ..###...
   ..###...
   .##.##..
   .#.#.#..
   ####.##.
   ###.###.
   .##.##..
   .#####..
   ..#.#...
   ..###...
   ...#....
   ........
   ........
   ........
-----------------------------------------------------
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/*
 * Copyright 2008 Vincent Sanders <vince@simtec.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <time.h>
#include <stdlib.h>

#include "utils/sys_time.h"
#include "utils/log.h"

#include "framebuffer/schedule.h"

/* linked list of scheduled callbacks */
static struct nscallback *schedule_list = NULL;

/**
 * scheduled callback.
 */
struct nscallback
{
        struct nscallback *next;
	struct timeval tv;
	void (*callback)(void *p);
	void *p;
};

/**
 * Unschedule a callback.
 *
 * \param  callback  callback function
 * \param  p         user parameter, passed to callback function
 *
 * All scheduled callbacks matching both callback and p are removed.
 */
static nserror schedule_remove(void (*callback)(void *p), void *p)
{
        struct nscallback *cur_nscb;
        struct nscallback *prev_nscb;
        struct nscallback *unlnk_nscb;

	/* check there is something on the list to remove */
        if (schedule_list == NULL) {
                return NSERROR_OK;
	}

	NSLOG(schedule, DEBUG, "removing %p, %p", callback, p);

        cur_nscb = schedule_list;
        prev_nscb = NULL;

        while (cur_nscb != NULL) {
                if ((cur_nscb->callback ==  callback) &&
                    (cur_nscb->p ==  p)) {
                        /* item to remove */

                        NSLOG(schedule, DEBUG,
			      "callback entry %p removing  %p(%p)",
                             cur_nscb, cur_nscb->callback, cur_nscb->p);

                        /* remove callback */
                        unlnk_nscb = cur_nscb;
                        cur_nscb = unlnk_nscb->next;

                        if (prev_nscb == NULL) {
                                schedule_list = cur_nscb;
                        } else {
                                prev_nscb->next = cur_nscb;
                        }
                        free (unlnk_nscb);
                } else {
                        /* move to next element */
                        prev_nscb = cur_nscb;
                        cur_nscb = prev_nscb->next;
                }
        }

	return NSERROR_OK;
}

/* exported function documented in framebuffer/schedule.h */
nserror framebuffer_schedule(int tival, void (*callback)(void *p), void *p)
{
	struct nscallback *nscb;
	struct timeval tv;
	nserror ret;

	/* ensure uniqueness of the callback and context */
	ret = schedule_remove(callback, p);
	if ((tival < 0) || (ret != NSERROR_OK)) {
		return ret;
	}

	NSLOG(schedule, DEBUG, "Adding %p(%p) in %d", callback, p, tival);

        tv.tv_sec = tival / 1000; /* miliseconds to seconds */
        tv.tv_usec = (tival % 1000) * 1000; /* remainder to microseconds */

	nscb = calloc(1, sizeof(struct nscallback));

	gettimeofday(&nscb->tv, NULL);
	timeradd(&nscb->tv, &tv, &nscb->tv);

	nscb->callback = callback;
	nscb->p = p;

        /* add to list front */
        nscb->next = schedule_list;
        schedule_list = nscb;

	return NSERROR_OK;
}

/* exported function documented in framebuffer/schedule.h */
int schedule_run(void)
{
	struct timeval tv;
	struct timeval nexttime;
	struct timeval rettime;
        struct nscallback *cur_nscb;
        struct nscallback *prev_nscb;
        struct nscallback *unlnk_nscb;

        if (schedule_list == NULL)
                return -1;

	/* reset enumeration to the start of the list */
        cur_nscb = schedule_list;
        prev_nscb = NULL;
	nexttime = cur_nscb->tv;

	gettimeofday(&tv, NULL);

        while (cur_nscb != NULL) {
                if (timercmp(&tv, &cur_nscb->tv, >)) {
                        /* scheduled time */

                        /* remove callback */
                        unlnk_nscb = cur_nscb;

                        if (prev_nscb == NULL) {
                                schedule_list = unlnk_nscb->next;
                        } else {
                                prev_nscb->next = unlnk_nscb->next;
                        }

                        unlnk_nscb->callback(unlnk_nscb->p);

                        free(unlnk_nscb);

                        /* need to deal with callback modifying the list. */
			if (schedule_list == NULL)
				return -1; /* no more callbacks scheduled */
			
                        /* reset enumeration to the start of the list */
                        cur_nscb = schedule_list;
                        prev_nscb = NULL;
			nexttime = cur_nscb->tv;
                } else {
			/* if the time to the event is sooner than the
			 * currently recorded soonest event record it 
			 */
			if (timercmp(&nexttime, &cur_nscb->tv, >)) {
				nexttime = cur_nscb->tv;
			}
                        /* move to next element */
                        prev_nscb = cur_nscb;
                        cur_nscb = prev_nscb->next;
                }
        }

	/* make rettime relative to now */
	timersub(&nexttime, &tv, &rettime);

	NSLOG(schedule, DEBUG,
	      "returning time to next event as %ldms",
	      (rettime.tv_sec * 1000) + (rettime.tv_usec / 1000)); 

	/* return next event time in milliseconds (24days max wait) */
        return (rettime.tv_sec * 1000) + (rettime.tv_usec / 1000);
}

void list_schedule(void)
{
	struct timeval tv;
        struct nscallback *cur_nscb;

	gettimeofday(&tv, NULL);

        NSLOG(netsurf, INFO, "schedule list at %ld:%ld", tv.tv_sec,
              tv.tv_usec);

        cur_nscb = schedule_list;

        while (cur_nscb != NULL) {
                NSLOG(netsurf, INFO, "Schedule %p at %ld:%ld", cur_nscb,
                      cur_nscb->tv.tv_sec, cur_nscb->tv.tv_usec);
                cur_nscb = cur_nscb->next;
        }
}


/*
 * Local Variables:
 * c-basic-offset:8
 * End:
 */
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/*
 * Copyright 2008 Vincent Sanders <vince@simtec.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef FRAMEBUFFER_SCHEDULE_H
#define FRAMEBUFFER_SCHEDULE_H

/**
 * Schedule a callback.
 *
 * \param  tival     interval before the callback should be made in ms
 * \param  callback  callback function
 * \param  p         user parameter, passed to callback function
 *
 * The callback function will be called as soon as possible after t ms have
 * passed.
 */

nserror framebuffer_schedule(int tival, void (*callback)(void *p), void *p);

/**
 * Process scheduled callbacks up to current time.
 *
 * @return The number of milliseconds untill the next scheduled event
 * or -1 for no event.
 */
int schedule_run(void);

void list_schedule(void);

#endif
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#
# Makefile for NetSurf GTK target
#
# This file is part of NetSurf 
#
# ----------------------------------------------------------------------------
# GTK flag setup (using pkg-config)
# ----------------------------------------------------------------------------

# define additional CFLAGS and LDFLAGS requirements for pkg-configed libs here
NETSURF_FEATURE_RSVG_CFLAGS := -DWITH_RSVG
NETSURF_FEATURE_VIDEO_CFLAGS := -DWITH_VIDEO

$(eval $(call pkg_config_find_and_add_enabled,RSVG,librsvg-2.0,SVG))
$(eval $(call pkg_config_find_and_add_enabled,VIDEO,gstreamer-0.10,Video))

# GTK and GLIB flags to disable depricated usage
GTKDEPFLAGS := -DG_DISABLE_SINGLE_INCLUDES \
		-DG_DISABLE_DEPRECATED \
	       	-DGTK_DISABLE_SINGLE_INCLUDES \
		-DGTK_MULTIHEAD_SAFE \
		-DPANGO_DISABLE_DEPRECATED

# later editions of gtk 2 deprecate interfaces we rely upon for cursors
# -DGDK_PIXBUF_DISABLE_DEPRECATED

# libsexy currently means we cannot enable this
#		-DGDK_DISABLE_DEPRECATED 

# gtk3 is depricating interfaces we use a lot
ifeq ($(NETSURF_GTK_MAJOR),2)
GTKDEPFLAGS += -DGTK_DISABLE_DEPRECATED
endif


GTKCFLAGS := -std=c99 -Dgtk -Dnsgtk -g \
		$(GTKDEPFLAGS) \
		-D_BSD_SOURCE \
		-D_DEFAULT_SOURCE \
		-D_XOPEN_SOURCE=700 \
		-D_POSIX_C_SOURCE=200809L \
		-D_NETBSD_SOURCE \
		-DGTK_RESPATH=\"$(NETSURF_GTK_RES_PATH)\"

# non optional pkg-configed libs
$(eval $(call pkg_config_find_and_add,gtk+-$(NETSURF_GTK_MAJOR).0,GTK-$(NETSURF_GTK_MAJOR)))
$(eval $(call pkg_config_find_and_add,gthread-2.0,GThread2))
$(eval $(call pkg_config_find_and_add,gmodule-2.0,GModule2))


CFLAGS += $(GTKCFLAGS)
LDFLAGS += -lm

# ---------------------------------------------------------------------------
# Target setup
# ---------------------------------------------------------------------------

# Path to GTK resources
NSGTK_RESOURCES_DIR := $(FRONTEND_RESOURCES_DIR)

# The gtk binary target.
EXETARGET := nsgtk$(NETSURF_GTK_MAJOR)

# The filter and target for split messages
MESSAGES_FILTER=gtk
MESSAGES_TARGET=$(NSGTK_RESOURCES_DIR)

# ---------------------------------------------------------------------------
# Windows flag setup
# ---------------------------------------------------------------------------

ifeq ($(HOST),Windows_NT)
    CFLAGS += -U__STRICT_ANSI__
endif

# ----------------------------------------------------------------------------
# Builtin resource handling
# ----------------------------------------------------------------------------

# builtin resource sources
S_RESOURCE :=

# Glib prior to 2.32 does not have GResource handling.
#
# This uses pkg-config to check for the minimum required version for
#  this feature in a way similar to the pkg_config_find_and_add_enabled
#  macro. Note we check for gmodule-2.0 which is a specific part of
#  glib we require.
#
# It would be nice if we could check for this functionality rather
#  than "knowing" the version but there does not appear to be a simple
#  way to implement that.
#
NETSURF_FEATURE_GRESOURCE_AVAILABLE := $(shell $(PKG_CONFIG) --atleast-version=2.32 gmodule-2.0 && echo yes)
ifneq (,$(filter $(NETSURF_USE_GRESOURCE),AUTO YES))
ifeq ($(NETSURF_FEATURE_GRESOURCE_AVAILABLE),yes)

# Gresource use has been enabled
NETSURF_FEATURE_GRESOURCE_ENABLED := yes

#resource compiler tool
GLIB_COMPILE_RESOURCES := glib-compile-resources
CFLAGS += -DWITH_GRESOURCE

NETSURF_GRESOURCE_XML := $(NSGTK_RESOURCES_DIR)/netsurf.gresource.xml
UI_GRESOURCE_XML := $(NSGTK_RESOURCES_DIR)/ui.gresource.xml
MESSAGES_GRESOURCE_XML := $(NSGTK_RESOURCES_DIR)/messages.gresource.xml

# generate the netsurf gresource source files
$(OBJROOT)/netsurf_gresource.c: $(NETSURF_GRESOURCE_XML) $(shell $(GLIB_COMPILE_RESOURCES) --sourcedir $(NSGTK_RESOURCES_DIR) --generate-dependencies $(NETSURF_GRESOURCE_XML))
	$(VQ)echo "GRESORCE: $<"
	$(Q)$(GLIB_COMPILE_RESOURCES) --generate-source --sourcedir $(NSGTK_RESOURCES_DIR) --target=$@ $<

S_RESOURCE += $(OBJROOT)/netsurf_gresource.c

# generate the ui gresource source files
$(OBJROOT)/ui_gresource.c: $(UI_GRESOURCE_XML) $(shell $(GLIB_COMPILE_RESOURCES) --sourcedir $(NSGTK_RESOURCES_DIR)/gtk$(NETSURF_GTK_MAJOR) --generate-dependencies $(UI_GRESOURCE_XML))
	$(VQ)echo "GRESORCE: $<"
	$(Q)$(GLIB_COMPILE_RESOURCES) --generate-source --sourcedir $(NSGTK_RESOURCES_DIR)/gtk$(NETSURF_GTK_MAJOR) --target=$@ $<

S_RESOURCE += $(OBJROOT)/ui_gresource.c

# generate the messages gresource source file
$(OBJROOT)/messages_gresource.c: $(MESSAGES_GRESOURCE_XML) $(addsuffix /Messages,$(addprefix $(MESSAGES_TARGET)/,$(MESSAGES_LANGUAGES)))
	$(VQ)echo "GRESORCE: $<"
	$(Q)$(GLIB_COMPILE_RESOURCES) --generate-source --sourcedir $(NSGTK_RESOURCES_DIR) --target=$@ $<

S_RESOURCE += $(OBJROOT)/messages_gresource.c


endif
endif

# Build pixbufs as inlines if enabled
ifneq (,$(filter $(NETSURF_USE_INLINE_PIXBUF),AUTO YES))
ifneq ($(NETSURF_FEATURE_GRESOURCE_ENABLED),yes)

CFLAGS += -DWITH_BUILTIN_PIXBUF

GTK_IMAGE_favicon := favicon.png
GTK_IMAGE_netsurf := netsurf.xpm
GTK_IMAGE_menu_cursor := menu_cursor.png

# 1: input file
# 2: output file
# 3: bitmap name
define convert_image

# add converted pixbuf to builtin resource sources
S_RESOURCE += $(2)

$(2): $(1)
	$(VQ)echo "  INLINE: ${3}"
	$(Q)echo "#include <gdk-pixbuf/gdk-pixdata.h>" > $(2)
	$(Q)gdk-pixbuf-csource --extern --raw --name=$(3) $(1) >> $(2) || \
	( rm -f $(2) && false )

endef

$(eval $(foreach V,$(filter GTK_IMAGE_%,$(.VARIABLES)),$(call convert_image,$(addprefix $(NSGTK_RESOURCES_DIR)/,$($(V))),$(OBJROOT)/$(patsubst GTK_IMAGE_%,%,$(V)).c,$(patsubst GTK_IMAGE_%,%,$(V))_pixdata)))
endif
endif

# ----------------------------------------------------------------------------
# Source file setup
# ----------------------------------------------------------------------------

# S_FRONTEND are sources purely for the GTK frontend
S_FRONTEND := gui.c schedule.c layout_pango.c bitmap.c plotters.c	\
	scaffolding.c gdk.c completion.c throbber.c accelerator.c \
	selection.c window.c fetch.c download.c menu.c print.c		\
	search.c tabs.c toolbar.c gettext.c compat.c viewdata.c		\
	viewsource.c preferences.c about.c resources.c corewindow.c	\
	local_history.c global_history.c cookies.c hotlist.c page_info.c

# This is the final source build list
# Note this is deliberately *not* expanded here as common and image
#   are not yet available
SOURCES = $(S_COMMON) $(S_IMAGE) $(S_BROWSER) $(S_RESOURCE) $(S_FRONTEND)

# ----------------------------------------------------------------------------
# Install target
# ----------------------------------------------------------------------------

GTK_RESOURCES_LIST := \
	languages SearchEngines ca-bundle.txt \
	default.css adblock.css quirks.css internal.css \
	credits.html licence.html welcome.html Messages \
	default.ico favicon.png netsurf.png netsurf.xpm netsurf-16x16.xpm

GTK_RESOURCES_LIST := \
	$(addprefix $(NSGTK_RESOURCES_DIR)/, $(GTK_RESOURCES_LIST)) \
	$(wildcard $(NSGTK_RESOURCES_DIR)/gtk$(NETSURF_GTK_MAJOR)/*.ui)

# translations with more than just Messages files
GTK_TRANSLATIONS_HTML := de en fr it ja nl zh_CN

# destination for installed resources is the first entry in the gtk resource path
NSGTK_RESOURCES_DESTDIR := $(DESTDIR)$(word 1,$(subst :, ,$(NETSURF_GTK_RES_PATH)))

install-gtk:
	$(Q)$(MKDIR) -p $(DESTDIR)$(NETSURF_GTK_BIN)
	$(Q)install $(EXETARGET) $(DESTDIR)$(NETSURF_GTK_BIN)netsurf-gtk$(SUBTARGET)
	$(Q)$(MKDIR) -p $(NSGTK_RESOURCES_DESTDIR)/icons
	$(Q)install -m 0644 $(NSGTK_RESOURCES_DIR)/icons/*.png $(NSGTK_RESOURCES_DESTDIR)/icons
	$(Q)$(MKDIR) -p $(NSGTK_RESOURCES_DESTDIR)/throbber
	$(Q)install -m 0644 $(NSGTK_RESOURCES_DIR)/throbber/*.png $(NSGTK_RESOURCES_DESTDIR)/throbber
	$(Q)tar -c -h -C $(NSGTK_RESOURCES_DIR) -f - $(GTK_TRANSLATIONS_HTML) | tar -xv -C $(NSGTK_RESOURCES_DESTDIR) -f -
	$(Q)install -m 0644 $(GTK_RESOURCES_LIST) $(NSGTK_RESOURCES_DESTDIR)

# ----------------------------------------------------------------------------
# Package target
# ----------------------------------------------------------------------------

package-gtk:
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# ----------------------------------------------------------------------------
# GTK-specific options
# ----------------------------------------------------------------------------

# Where to search for NetSurf's resources after looking in ~/.netsurf and
# $NETSURFRES.  It must have a trailing /
NETSURF_GTK_RES_PATH := $(PREFIX)/share/netsurf/:./frontends/gtk/res/

# Where to install the netsurf binary
NETSURF_GTK_BIN := $(PREFIX)/bin/

# Enable NetSurf's use of librsvg in conjunction with Cairo to display SVGs
# Valid options: YES, NO, AUTO
NETSURF_USE_RSVG := AUTO

# Enable NetSurf's use of libsvgtiny for displaying SVGs
# Valid options: YES, NO, AUTO
NETSURF_USE_NSSVG := AUTO

# Enable NetSurf's use of librosprite for displaying RISC OS Sprites
# Valid options: YES, NO, AUTO
NETSURF_USE_ROSPRITE := AUTO

# Enable the use of GLib compiled in resource handling. This requires
#  GLib 2.32 or later
# Valid options: YES, NO, AUTO
NETSURF_USE_GRESOURCE := AUTO

# Enable the use of compiled in inline pixbuf. This is depricated
#  since GLib 2.32. The automatic selection is disabled if GRESOURCE
#  handling is enabled
# Valid options: YES, NO, AUTO
NETSURF_USE_INLINE_PIXBUF := AUTO

# Enable building the source object cache filesystem based backing store.
NETSURF_FS_BACKING_STORE := YES

# Set default GTK version to build for (2 or 3)
NETSURF_GTK_MAJOR ?= 2

# Optimisation levels
CFLAGS += -O2
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/*
 * Copyright 2014 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file gtk/about.c
 *
 * Implementation of gtk about dialog.
 */

#include <stdlib.h>
#include <stdint.h>

#include "utils/messages.h"
#include "utils/nsoption.h"
#include "utils/nsurl.h"
#include "netsurf/browser_window.h"
#include "desktop/version.h"

#include "gtk/warn.h"
#include "gtk/compat.h"
#include "gtk/about.h"

#define ABOUT_RESPONSE_ID_LICENCE 1
#define ABOUT_RESPONSE_ID_CREDITS 2


/**
 * Open a url and a browser window/tab
 *
 * \param url_text The text of the url to open
 */
static void about_open(const char *url_text)
{
	nsurl *url;
	nserror ret;
	enum browser_window_create_flags flags = BW_CREATE_HISTORY;

	if (nsoption_bool(show_single_tab) == true) {
		flags |= BW_CREATE_TAB;
	}

	ret = nsurl_create(url_text, &url);
	if (ret == NSERROR_OK) {
		ret = browser_window_create(flags, url, NULL, NULL, NULL);
		nsurl_unref(url);
	}

	if (ret != NSERROR_OK) {
		nsgtk_warning(messages_get_errorcode(ret), 0);
	}
}

/**
 * About dialog response handling.
 *
 * \param dialog The dialog widget
 * \param response_id The response ID from the user clicking.
 * \param user_data The value from the signal connection.
 */
static void
nsgtk_about_dialog_response(GtkDialog *dialog,
			    gint response_id,
			    gpointer user_data)
{
	switch (response_id) {

	case ABOUT_RESPONSE_ID_LICENCE:
		about_open("about:licence");
		break;

	case ABOUT_RESPONSE_ID_CREDITS:
		about_open("about:credits");
		break;
	}

	/* close about dialog */
	gtk_widget_destroy(GTK_WIDGET(dialog));
}

void nsgtk_about_dialog_init(GtkWindow *parent)
{
	GtkWidget *dialog, *vbox, *label;
	gchar *name_string;
	GList *pixbufs;

	/* Create the dialog */
	dialog = gtk_dialog_new_with_buttons("About NetSurf",
					     parent,
					     GTK_DIALOG_DESTROY_WITH_PARENT,
					     "Licence", ABOUT_RESPONSE_ID_LICENCE,
					     "Credits", ABOUT_RESPONSE_ID_CREDITS,
					     "Close", GTK_RESPONSE_CANCEL,
					     NULL, NULL);

	vbox = nsgtk_vbox_new(FALSE, 8);

	gtk_box_pack_start(GTK_BOX(nsgtk_dialog_get_content_area(GTK_DIALOG(dialog))), vbox, TRUE, TRUE, 0);

	/* NetSurf icon */
	pixbufs = gtk_window_get_default_icon_list();
	if (pixbufs != NULL) {
		GtkWidget *image;

		image = nsgtk_image_new_from_pixbuf_icon(GDK_PIXBUF(g_list_nth_data(pixbufs, 0)),
							 GTK_ICON_SIZE_DIALOG);
		g_list_free(pixbufs);

		gtk_box_pack_start(GTK_BOX(vbox), image, FALSE, FALSE, 0);
	}

	/* version string */
	label = gtk_label_new (NULL);
	name_string = g_markup_printf_escaped("<span size=\"xx-large\" weight=\"bold\">NetSurf %s</span>", netsurf_version);
	gtk_label_set_markup (GTK_LABEL (label), name_string);
	g_free(name_string);
	gtk_label_set_selectable (GTK_LABEL (label), TRUE);
	gtk_label_set_justify (GTK_LABEL (label), GTK_JUSTIFY_CENTER);
	gtk_box_pack_start (GTK_BOX (vbox), label, FALSE, FALSE, 0);

	label = gtk_label_new(messages_get("AboutDesc"));
	gtk_label_set_selectable(GTK_LABEL (label), TRUE);
	gtk_label_set_justify (GTK_LABEL (label), GTK_JUSTIFY_CENTER);
	gtk_label_set_line_wrap (GTK_LABEL (label), TRUE);
	gtk_box_pack_start (GTK_BOX (vbox), label, FALSE, FALSE, 0);

	label = gtk_label_new(messages_get("NetSurfCopyright"));
	gtk_label_set_selectable(GTK_LABEL(label), TRUE);
	gtk_label_set_justify(GTK_LABEL(label), GTK_JUSTIFY_CENTER);
	gtk_box_pack_start(GTK_BOX (vbox), label, FALSE, FALSE, 0);

	/* Remove separator */
	nsgtk_dialog_set_has_separator(GTK_DIALOG (dialog), FALSE);

	/* Ensure that the dialog box response is processed. */
	g_signal_connect_swapped(dialog,
				  "response",
				  G_CALLBACK(nsgtk_about_dialog_response),
				  dialog);

	/* Add the label, and show everything we've added to the dialog. */
	gtk_widget_show_all(dialog);
}
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/*
 * Copyright 2008 Rob Kendrick <rjek@rjek.com>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_GTK_ABOUT_H
#define NETSURF_GTK_ABOUT_H

void nsgtk_about_dialog_init(GtkWindow *parent);

#endif
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/*
 * Copyright 2018 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * GTK accelerator support
 *
 */

#include <stdint.h>
#include <gtk/gtk.h>

#include "utils/log.h"
#include "utils/errors.h"
#include "utils/hashtable.h"

#include "gtk/resources.h"
#include "gtk/accelerator.h"

/** acclelerators are stored in a fixed-size hash table. */
#define HASH_SIZE 53

/** The hash table used to store the accelerators */
static struct hash_table *accelerators_hash = NULL;

nserror nsgtk_accelerator_init(char **respaths)
{
	nserror res;
	const uint8_t *data;
	size_t data_size;

	if (accelerators_hash == NULL) {
		accelerators_hash = hash_create(HASH_SIZE);
	}
	if (accelerators_hash == NULL) {
		NSLOG(netsurf, INFO, "Unable to create hash table");
		return NSERROR_NOMEM;
	}

	res = nsgtk_data_from_resname("accelerators", &data, &data_size);
	if (res == NSERROR_OK) {
		res = hash_add_inline(accelerators_hash, data, data_size);
	} else {
		const char *accelerators_path;
		/* Obtain path to accelerators */
		res = nsgtk_path_from_resname("accelerators",
					      &accelerators_path);
		if (res == NSERROR_OK) {
			res = hash_add_file(accelerators_hash,
					    accelerators_path);
		}
	}

	return res;
}

const char *nsgtk_accelerator_get_desc(const char *key)
{
	if ((key == NULL) ||
	    (accelerators_hash == NULL)) {
		return NULL;
	}
	return hash_get(accelerators_hash, key);
}
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nserror nsgtk_accelerator_init(char **respaths);
const char *nsgtk_accelerator_get_desc(const char *key);
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/*
 * Copyright 2004 James Bursa <bursa@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * GTK bitmap handling.
 *
 * This implements the bitmap interface using cairo image surfaces
 */

#include <assert.h>
#include <stdbool.h>
#include <string.h>
#include <stdlib.h>
#include <cairo.h>
#include <gtk/gtk.h>

#include "utils/utils.h"
#include "utils/errors.h"
#include "netsurf/content.h"
#include "netsurf/bitmap.h"
#include "netsurf/plotters.h"

#include "gtk/scaffolding.h"
#include "gtk/plotters.h"
#include "gtk/bitmap.h"


/**
 * Create a bitmap.
 *
 * \param  width   width of image in pixels
 * \param  height  width of image in pixels
 * \param  state   a flag word indicating the initial state
 * \return an opaque struct bitmap, or NULL on memory exhaustion
 */
static void *bitmap_create(int width, int height, unsigned int state)
{
	struct bitmap *gbitmap;

	gbitmap = calloc(1, sizeof(struct bitmap));
	if (gbitmap != NULL) {
		if ((state & BITMAP_OPAQUE) != 0) {
			gbitmap->surface = cairo_image_surface_create(CAIRO_FORMAT_RGB24, width, height);
		} else {
			gbitmap->surface = cairo_image_surface_create(CAIRO_FORMAT_ARGB32, width, height);
		}

		if (cairo_surface_status(gbitmap->surface) != CAIRO_STATUS_SUCCESS) {
			cairo_surface_destroy(gbitmap->surface);
			free(gbitmap);
			gbitmap = NULL;
		}
	}

	return gbitmap;
}


/**
 * Sets whether a bitmap should be plotted opaque
 *
 * \param  vbitmap  a bitmap, as returned by bitmap_create()
 * \param  opaque   whether the bitmap should be plotted opaque
 */
static void bitmap_set_opaque(void *vbitmap, bool opaque)
{
	struct bitmap *gbitmap = (struct bitmap *)vbitmap;
	cairo_format_t fmt;
	cairo_surface_t *nsurface = NULL;

	assert(gbitmap);

	fmt = cairo_image_surface_get_format(gbitmap->surface);
	if (fmt == CAIRO_FORMAT_RGB24) {
		if (opaque == false) {
			/* opaque to transparent */
			nsurface = cairo_image_surface_create(CAIRO_FORMAT_ARGB32,
					cairo_image_surface_get_width(gbitmap->surface),
					cairo_image_surface_get_height(gbitmap->surface));

		}

	} else {
		if (opaque == true) {
			/* transparent to opaque */
			nsurface = cairo_image_surface_create(CAIRO_FORMAT_RGB24,
					cairo_image_surface_get_width(gbitmap->surface),
					cairo_image_surface_get_height(gbitmap->surface));

		}
	}

	if (nsurface != NULL) {
		if (cairo_surface_status(nsurface) != CAIRO_STATUS_SUCCESS) {
			cairo_surface_destroy(nsurface);
		} else {
			memcpy(cairo_image_surface_get_data(nsurface),
			       cairo_image_surface_get_data(gbitmap->surface),
			       cairo_image_surface_get_stride(gbitmap->surface) * cairo_image_surface_get_height(gbitmap->surface));
			cairo_surface_destroy(gbitmap->surface);
			gbitmap->surface = nsurface;

			cairo_surface_mark_dirty(gbitmap->surface);

		}

	}
}


/**
 * Tests whether a bitmap has an opaque alpha channel
 *
 * \param  vbitmap  a bitmap, as returned by bitmap_create()
 * \return whether the bitmap is opaque
 */
static bool bitmap_test_opaque(void *vbitmap)
{
	struct bitmap *gbitmap = (struct bitmap *)vbitmap;
	unsigned char *pixels;
	int pcount;
	int ploop;

	assert(gbitmap);

	pixels = cairo_image_surface_get_data(gbitmap->surface);

	pcount = cairo_image_surface_get_stride(gbitmap->surface) *
		cairo_image_surface_get_height(gbitmap->surface);

	for (ploop = 3; ploop < pcount; ploop += 4) {
		if (pixels[ploop] != 0xff) {
			return false;
		}
	}

	return true;
}


/**
 * Gets whether a bitmap should be plotted opaque
 *
 * \param  vbitmap  a bitmap, as returned by bitmap_create()
 */
static bool bitmap_get_opaque(void *vbitmap)
{
	struct bitmap *gbitmap = (struct bitmap *)vbitmap;
	cairo_format_t fmt;

	assert(gbitmap);

	fmt = cairo_image_surface_get_format(gbitmap->surface);
	if (fmt == CAIRO_FORMAT_RGB24) {
		return true;
	}

	return false;
}


/**
 * Return a pointer to the pixel data in a bitmap.
 *
 * \param  vbitmap  a bitmap, as returned by bitmap_create()
 * \return pointer to the pixel buffer
 *
 * The pixel data is packed as BITMAP_FORMAT, possibly with padding at the end
 * of rows. The width of a row in bytes is given by bitmap_get_rowstride().
 */
static unsigned char *bitmap_get_buffer(void *vbitmap)
{
	struct bitmap *gbitmap = (struct bitmap *)vbitmap;
	int pixel_loop;
	int pixel_count;
	uint8_t *pixels;
	uint32_t t, r, g, b;
	cairo_format_t fmt;

	assert(gbitmap);

	cairo_surface_flush(gbitmap->surface);
	pixels = cairo_image_surface_get_data(gbitmap->surface);

	if (!gbitmap->converted)
		return pixels;

	fmt = cairo_image_surface_get_format(gbitmap->surface);
	pixel_count = cairo_image_surface_get_width(gbitmap->surface) *
			cairo_image_surface_get_height(gbitmap->surface);

	if (fmt == CAIRO_FORMAT_RGB24) {
		/* Opaque image */
		for (pixel_loop=0; pixel_loop < pixel_count; pixel_loop++) {
			/* Cairo surface is ARGB, written in native endian */
#if G_BYTE_ORDER == G_LITTLE_ENDIAN
			b = pixels[4 * pixel_loop + 0];
			g = pixels[4 * pixel_loop + 1];
			r = pixels[4 * pixel_loop + 2];
			t = pixels[4 * pixel_loop + 3];
#else
			t = pixels[4 * pixel_loop + 0];
			r = pixels[4 * pixel_loop + 1];
			g = pixels[4 * pixel_loop + 2];
			b = pixels[4 * pixel_loop + 3];
#endif

			/* Core bitmaps always have a component order of rgba,
			 * regardless of system endianness */
			pixels[4 * pixel_loop + 0] = r;
			pixels[4 * pixel_loop + 1] = g;
			pixels[4 * pixel_loop + 2] = b;
			pixels[4 * pixel_loop + 3] = t;
		}
	} else {
		/* Alpha image: de-multiply alpha */
		for (pixel_loop=0; pixel_loop < pixel_count; pixel_loop++) {
#if G_BYTE_ORDER == G_LITTLE_ENDIAN
			b = pixels[4 * pixel_loop + 0];
			g = pixels[4 * pixel_loop + 1];
			r = pixels[4 * pixel_loop + 2];
			t = pixels[4 * pixel_loop + 3];
#else
			t = pixels[4 * pixel_loop + 0];
			r = pixels[4 * pixel_loop + 1];
			g = pixels[4 * pixel_loop + 2];
			b = pixels[4 * pixel_loop + 3];
#endif

			if (t != 0) {
				r = (r << 8) / t;
				g = (g << 8) / t;
				b = (b << 8) / t;

				r = (r > 255) ? 255 : r;
				g = (g > 255) ? 255 : g;
				b = (b > 255) ? 255 : b;
			} else {
				r = g = b = 0;
			}

			pixels[4 * pixel_loop + 0] = r;
			pixels[4 * pixel_loop + 1] = g;
			pixels[4 * pixel_loop + 2] = b;
			pixels[4 * pixel_loop + 3] = t;
		}
	}

	gbitmap->converted = false;

	return (unsigned char *) pixels;
}


/**
 * Find the width of a pixel row in bytes.
 *
 * \param  vbitmap  a bitmap, as returned by bitmap_create()
 * \return width of a pixel row in the bitmap
 */
static size_t bitmap_get_rowstride(void *vbitmap)
{
	struct bitmap *gbitmap = (struct bitmap *)vbitmap;
	assert(gbitmap);

	return cairo_image_surface_get_stride(gbitmap->surface);
}


/**
 * Find the bytes per pixel of a bitmap
 *
 * \param  vbitmap  a bitmap, as returned by bitmap_create()
 * \return bytes per pixel
 */
static size_t bitmap_get_bpp(void *vbitmap)
{
	struct bitmap *gbitmap = (struct bitmap *)vbitmap;
	assert(gbitmap);

	return 4;
}



/**
 * Free a bitmap.
 *
 * \param  vbitmap  a bitmap, as returned by bitmap_create()
 */
static void bitmap_destroy(void *vbitmap)
{
	struct bitmap *gbitmap = (struct bitmap *)vbitmap;
	assert(gbitmap);

	if (gbitmap->surface != NULL) {
		cairo_surface_destroy(gbitmap->surface);
	}
	if (gbitmap->scsurface != NULL) {
		cairo_surface_destroy(gbitmap->scsurface);
	}
	free(gbitmap);
}


/**
 * Save a bitmap in the platform's native format.
 *
 * \param  vbitmap  a bitmap, as returned by bitmap_create()
 * \param  path     pathname for file
 * \param  flags    modify the behaviour of the save
 * \return true on success, false on error and error reported
 */
static bool bitmap_save(void *vbitmap, const char *path, unsigned flags)
{
	struct bitmap *gbitmap = (struct bitmap *)vbitmap;
	assert(gbitmap);

	return false;
}


/**
 * The bitmap image has changed, so flush any persistant cache.
 *
 * \param  vbitmap  a bitmap, as returned by bitmap_create()
 */
static void bitmap_modified(void *vbitmap)
{
	struct bitmap *gbitmap = (struct bitmap *)vbitmap;
	int pixel_loop;
	int pixel_count;
	uint8_t *pixels;
	uint32_t t, r, g, b;
	cairo_format_t fmt;

	assert(gbitmap);

	fmt = cairo_image_surface_get_format(gbitmap->surface);

	pixel_count = cairo_image_surface_get_width(gbitmap->surface) *
		cairo_image_surface_get_height(gbitmap->surface);
	pixels = cairo_image_surface_get_data(gbitmap->surface);

	if (gbitmap->converted) {
		cairo_surface_mark_dirty(gbitmap->surface);
		return;
	}

	if (fmt == CAIRO_FORMAT_RGB24) {
		/* Opaque image */
		for (pixel_loop=0; pixel_loop < pixel_count; pixel_loop++) {
			/* Core bitmaps always have a component order of rgba,
			 * regardless of system endianness */
			r = pixels[4 * pixel_loop + 0];
			g = pixels[4 * pixel_loop + 1];
			b = pixels[4 * pixel_loop + 2];
			t = pixels[4 * pixel_loop + 3];

			/* Cairo surface is ARGB, written in native endian */
#if G_BYTE_ORDER == G_LITTLE_ENDIAN
			pixels[4 * pixel_loop + 0] = b;
			pixels[4 * pixel_loop + 1] = g;
			pixels[4 * pixel_loop + 2] = r;
			pixels[4 * pixel_loop + 3] = t;
#else
			pixels[4 * pixel_loop + 0] = t;
			pixels[4 * pixel_loop + 1] = r;
			pixels[4 * pixel_loop + 2] = g;
			pixels[4 * pixel_loop + 3] = b;
#endif
		}
	} else {
		/* Alpha image: pre-multiply alpha */
		for (pixel_loop=0; pixel_loop < pixel_count; pixel_loop++) {
			r = pixels[4 * pixel_loop + 0];
			g = pixels[4 * pixel_loop + 1];
			b = pixels[4 * pixel_loop + 2];
			t = pixels[4 * pixel_loop + 3];

			if (t != 0) {
				r = ((r * (t + 1)) >> 8) & 0xff;
				g = ((g * (t + 1)) >> 8) & 0xff;
				b = ((b * (t + 1)) >> 8) & 0xff;
			} else {
				r = g = b = 0;
			}

#if G_BYTE_ORDER == G_LITTLE_ENDIAN
			pixels[4 * pixel_loop + 0] = b;
			pixels[4 * pixel_loop + 1] = g;
			pixels[4 * pixel_loop + 2] = r;
			pixels[4 * pixel_loop + 3] = t;
#else
			pixels[4 * pixel_loop + 0] = t;
			pixels[4 * pixel_loop + 1] = r;
			pixels[4 * pixel_loop + 2] = g;
			pixels[4 * pixel_loop + 3] = b;
#endif
		}
	}

	cairo_surface_mark_dirty(gbitmap->surface);

	gbitmap->converted = true;
}

/* exported interface documented in gtk/bitmap.h */
int nsgtk_bitmap_get_width(void *vbitmap)
{
	struct bitmap *gbitmap = (struct bitmap *)vbitmap;
	assert(gbitmap);

	return cairo_image_surface_get_width(gbitmap->surface);
}

/* exported interface documented in gtk/bitmap.h */
int nsgtk_bitmap_get_height(void *vbitmap)
{
	struct bitmap *gbitmap = (struct bitmap *)vbitmap;
	assert(gbitmap);

	return cairo_image_surface_get_height(gbitmap->surface);
}

/**
 * Render content into a bitmap.
 *
 * \param  bitmap The bitmap to draw to
 * \param  content The content to render
 * \return true on success and bitmap updated else false
 */
static nserror
bitmap_render(struct bitmap *bitmap, struct hlcache_handle *content)
{
	cairo_surface_t *dsurface = bitmap->surface;
	cairo_surface_t *surface;
	cairo_t *old_cr;
	gint dwidth, dheight;
	int cwidth, cheight;
	struct redraw_context ctx = {
		.interactive = false,
		.background_images = true,
		.plot = &nsgtk_plotters
	};

	assert(content);
	assert(bitmap);

	dwidth = cairo_image_surface_get_width(dsurface);
	dheight = cairo_image_surface_get_height(dsurface);

	/* Calculate size of buffer to render the content into */
	/* Get the width from the content width, unless it exceeds 1024,
	 * in which case we use 1024. This means we never create excessively
	 * large render buffers for huge contents, which would eat memory and
	 * cripple performance.
	 */
	cwidth = min(max(content_get_width(content), dwidth), 1024);

	/* The height is set in proportion with the width, according to the
	 * aspect ratio of the required thumbnail. */
	cheight = ((cwidth * dheight) + (dwidth / 2)) / dwidth;

	/* At this point, we MUST have decided to render something non-zero sized */
	assert(cwidth > 0);
	assert(cheight > 0);

	/*  Create surface to render into */
	surface = cairo_surface_create_similar(dsurface, CAIRO_CONTENT_COLOR_ALPHA, cwidth, cheight);

	if (cairo_surface_status(surface) != CAIRO_STATUS_SUCCESS) {
		cairo_surface_destroy(surface);
		return false;
	}

	old_cr = current_cr;
	current_cr = cairo_create(surface);

	/* render the content */
	content_scaled_redraw(content, cwidth, cheight, &ctx);

	cairo_destroy(current_cr);
	current_cr = old_cr;

	cairo_t *cr = cairo_create(dsurface);

	/* Scale *before* setting the source surface (1) */
	cairo_scale (cr, (double)dwidth / cwidth, (double)dheight / cheight);
	cairo_set_source_surface (cr, surface, 0, 0);

	/* To avoid getting the edge pixels blended with 0 alpha,
	 * which would occur with the default EXTEND_NONE. Use
	 * EXTEND_PAD for 1.2 or newer (2)
	 */
	cairo_pattern_set_extend(cairo_get_source(cr), CAIRO_EXTEND_REFLECT);

	/* Replace the destination with the source instead of overlaying */
	cairo_set_operator(cr, CAIRO_OPERATOR_SOURCE);

	/* Do the actual drawing */
	cairo_paint(cr);

	cairo_destroy(cr);

	cairo_surface_destroy(surface);

	return NSERROR_OK;
}


static struct gui_bitmap_table bitmap_table = {
	.create = bitmap_create,
	.destroy = bitmap_destroy,
	.set_opaque = bitmap_set_opaque,
	.get_opaque = bitmap_get_opaque,
	.test_opaque = bitmap_test_opaque,
	.get_buffer = bitmap_get_buffer,
	.get_rowstride = bitmap_get_rowstride,
	.get_width = nsgtk_bitmap_get_width,
	.get_height = nsgtk_bitmap_get_height,
	.get_bpp = bitmap_get_bpp,
	.save = bitmap_save,
	.modified = bitmap_modified,
	.render = bitmap_render,
};

struct gui_bitmap_table *nsgtk_bitmap_table = &bitmap_table;
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/*
 * Copyright 2006 Daniel Silverstone <dsilvers@digital-scurf.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NS_GTK_BITMAP_H
#define NS_GTK_BITMAP_H

#include <cairo.h>

extern struct gui_bitmap_table *nsgtk_bitmap_table;

struct bitmap {
	cairo_surface_t *surface; /* original cairo surface */
	cairo_surface_t *scsurface; /* scaled surface */
	bool converted; /** set if the surface data has been converted */
};

int nsgtk_bitmap_get_width(void *vbitmap);
int nsgtk_bitmap_get_height(void *vbitmap);

#endif /* NS_GTK_BITMAP_H */
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/*
 * Copyright 2010 Rob Kendrick <rjek@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Compatibility functions for older GTK versions implementation
 */

#include <stdint.h>

#include "gtk/compat.h"

#ifdef _SEXY_ICON_ENTRY_H_
#include "gtk/sexy_icon_entry.c"

/*
 * exported interface documented in gtk/compat.h
 *
 * Only required for the lib sexy interface before 2.16
 */
GtkStateType nsgtk_widget_get_state(GtkWidget *widget)
{
#if GTK_CHECK_VERSION(2,18,0)
	return gtk_widget_get_state(widget);
#else
	return GTK_WIDGET_STATE(widget);
#endif
}


#endif

void nsgtk_widget_set_can_focus(GtkWidget *widget, gboolean can_focus)
{
#if GTK_CHECK_VERSION(2,22,0)
	gtk_widget_set_can_focus(widget, can_focus);
#else
	if (can_focus == TRUE)
		GTK_WIDGET_SET_FLAGS(widget, GTK_CAN_FOCUS);
	else
		GTK_WIDGET_UNSET_FLAGS(widget, GTK_CAN_FOCUS);
#endif
}

gboolean nsgtk_widget_has_focus(GtkWidget *widget)
{
#if GTK_CHECK_VERSION(2,20,0)
	return gtk_widget_has_focus(widget);
#else
	return GTK_WIDGET_HAS_FOCUS(widget);
#endif
}

gboolean nsgtk_widget_get_visible(GtkWidget *widget)
{
#if GTK_CHECK_VERSION(2,20,0)
	return gtk_widget_get_visible(widget);
#else
	return GTK_WIDGET_VISIBLE(widget);
#endif
}

gboolean nsgtk_widget_get_realized(GtkWidget *widget)
{
#if GTK_CHECK_VERSION(2,20,0)
	return gtk_widget_get_realized(widget);
#else
	return GTK_WIDGET_REALIZED(widget);
#endif
}

gboolean nsgtk_widget_get_mapped(GtkWidget *widget)
{
#if GTK_CHECK_VERSION(2,20,0)
	return gtk_widget_get_mapped(widget);
#else
	return GTK_WIDGET_MAPPED(widget);
#endif
}

gboolean nsgtk_widget_is_drawable(GtkWidget *widget)
{
#if GTK_CHECK_VERSION(2,18,0)
	return gtk_widget_is_drawable(widget);
#else
	return GTK_WIDGET_DRAWABLE(widget);
#endif
}

void nsgtk_dialog_set_has_separator(GtkDialog *dialog, gboolean setting)
{
#if GTK_CHECK_VERSION(2,21,8)
	/* Deprecated */
#else
	gtk_dialog_set_has_separator(dialog, setting);
#endif
}

GtkWidget *nsgtk_combo_box_text_new(void)
{
#if GTK_CHECK_VERSION(2,24,0)
	return gtk_combo_box_text_new();
#else
	return gtk_combo_box_new_text();
#endif
}

void nsgtk_combo_box_text_append_text(GtkWidget *combo_box, const gchar *text)
{
#if GTK_CHECK_VERSION(2,24,0)
	gtk_combo_box_text_append_text(GTK_COMBO_BOX_TEXT(combo_box), text);
#else
	gtk_combo_box_append_text(GTK_COMBO_BOX(combo_box), text);
#endif

}

gchar *nsgtk_combo_box_text_get_active_text(GtkWidget *combo_box)
{
#if GTK_CHECK_VERSION(2,24,0)
	return gtk_combo_box_text_get_active_text(GTK_COMBO_BOX_TEXT(combo_box));
#else
	return gtk_combo_box_get_active_text(GTK_COMBO_BOX(combo_box));
#endif
}

GtkWidget *nsgtk_entry_new(void)
{
#if GTK_CHECK_VERSION(2,16,0)
	return gtk_entry_new();
#else
	return GTK_WIDGET(sexy_icon_entry_new());
#endif
}

void nsgtk_entry_set_icon_from_pixbuf(GtkWidget *entry,
				      GtkEntryIconPosition icon_pos,
				      GdkPixbuf *pixbuf)
{
#if GTK_CHECK_VERSION(2,16,0)
	gtk_entry_set_icon_from_pixbuf(GTK_ENTRY(entry), icon_pos, pixbuf);
#else
	GtkImage *image = GTK_IMAGE(gtk_image_new_from_pixbuf(pixbuf));

	if (image != NULL) {
		sexy_icon_entry_set_icon(SEXY_ICON_ENTRY(entry),
					 (SexyIconEntryPosition)icon_pos,
					 image);

		g_object_unref(image);
	}

#endif
}


/* exported interface documented in gtk/compat.h */
void nsgtk_entry_set_icon_from_icon_name(GtkWidget *entry,
					 GtkEntryIconPosition icon_pos,
					 const gchar *id)
{
#ifdef NSGTK_USE_ICON_NAME
	gtk_entry_set_icon_from_icon_name(GTK_ENTRY(entry), icon_pos, id);
#else
#if GTK_CHECK_VERSION(2,16,0)
	gtk_entry_set_icon_from_icon_name(GTK_ENTRY(entry), icon_pos, id);
#else
	GtkImage *image;
	image = GTK_IMAGE(gtk_image_new_from_stock(id, GTK_ICON_SIZE_LARGE_TOOLBAR));

	if (image != NULL) {
		sexy_icon_entry_set_icon(SEXY_ICON_ENTRY(entry),
					 (SexyIconEntryPosition)icon_pos,
					 image);
		g_object_unref(image);
	}
#endif
#endif
}


/* exported interface documented in gtk/compat.h */
GtkWidget *nsgtk_image_new_from_stock(const gchar *id, GtkIconSize size)
{
#ifdef NSGTK_USE_ICON_NAME
	return gtk_image_new_from_icon_name(id, size);
#else
	return gtk_image_new_from_stock(id, size);
#endif
}


/* exported interface documented in gtk/compat.h */
GtkWidget *nsgtk_button_new_from_stock(const gchar *stock_id)
{
#ifdef NSGTK_USE_ICON_NAME
	return gtk_button_new_with_label(stock_id);
#else
	return gtk_button_new_from_stock(stock_id);
#endif
}

/* exported interface documented in gtk/compat.h */
void nsgtk_button_set_focus_on_click(GtkButton *button, gboolean focus_on_click)
{
#if GTK_CHECK_VERSION(3,20,0)
	gtk_widget_set_focus_on_click(GTK_WIDGET(button), focus_on_click);
#else
	gtk_button_set_focus_on_click(button, focus_on_click);
#endif
}


/* exported interface documented in gtk/compat.h */
gboolean nsgtk_stock_lookup(const gchar *stock_id, GtkStockItem *item)
{
#ifdef NSGTK_USE_ICON_NAME
	return FALSE;
#else
	return gtk_stock_lookup(stock_id, item);
#endif
}


void nsgtk_widget_override_background_color(GtkWidget *widget,
					    GtkStateFlags state,
					    uint16_t a,
					    uint16_t r,
					    uint16_t g,
					    uint16_t b)
{
#if GTK_CHECK_VERSION(3,0,0)
#if GTK_CHECK_VERSION(3,16,0)
	/* do nothing - deprecated - must use css styling */
	return;
#else
	GdkRGBA colour;
	colour.alpha = (double)a / 0xffff;
	colour.red = (double)r / 0xffff;
	colour.green = (double)g / 0xffff;
	colour.blue = (double)b / 0xffff;
	gtk_widget_override_background_color(widget, state, &colour);
#endif
#else
	GdkColor colour;
	colour.pixel = a;
	colour.red = r;
	colour.green = g;
	colour.blue = b;
	gtk_widget_modify_bg(widget, state, &colour );
#endif
}

GtkAdjustment *nsgtk_layout_get_vadjustment(GtkLayout *layout)
{
#if GTK_CHECK_VERSION(3,0,0)
	return gtk_scrollable_get_vadjustment(GTK_SCROLLABLE(layout));
#else
	return gtk_layout_get_vadjustment(layout);
#endif
}

GtkAdjustment *nsgtk_layout_get_hadjustment(GtkLayout *layout)
{
#if GTK_CHECK_VERSION(3,0,0)
	return gtk_scrollable_get_hadjustment(GTK_SCROLLABLE(layout));
#else
	return gtk_layout_get_hadjustment(layout);
#endif
}

static void nsgtk_layout_set_adjustment_step_increment(GtkAdjustment *adj,
						       int value)
{
#if GTK_CHECK_VERSION(2,14,0)
	gtk_adjustment_set_step_increment(adj, value);
#else
	adj->step_increment = value;
#endif
}

void nsgtk_layout_set_hadjustment(GtkLayout *layout, GtkAdjustment *adj)
{
#if GTK_CHECK_VERSION(3,0,0)
	gtk_scrollable_set_hadjustment(GTK_SCROLLABLE(layout), adj);
#else
	gtk_layout_set_hadjustment(layout, adj);
#endif
	nsgtk_layout_set_adjustment_step_increment(adj, 8);
}

void nsgtk_layout_set_vadjustment(GtkLayout *layout, GtkAdjustment *adj)
{
#if GTK_CHECK_VERSION(3,0,0)
	gtk_scrollable_set_vadjustment(GTK_SCROLLABLE(layout), adj);
#else
	gtk_layout_set_vadjustment(layout, adj);
#endif
	nsgtk_layout_set_adjustment_step_increment(adj, 8);
}

GtkWidget *nsgtk_hbox_new(gboolean homogeneous, gint spacing)
{
#if GTK_CHECK_VERSION(3,0,0)
	return gtk_box_new(GTK_ORIENTATION_HORIZONTAL, spacing);
#else
	return gtk_hbox_new(homogeneous, spacing);
#endif
}

GtkWidget *nsgtk_vbox_new(gboolean homogeneous, gint spacing)
{
#if GTK_CHECK_VERSION(3,0,0)
	return gtk_box_new(GTK_ORIENTATION_VERTICAL, spacing);
#else
	return gtk_vbox_new(homogeneous, spacing);
#endif
}

GtkStateFlags nsgtk_widget_get_state_flags(GtkWidget *widget)
{
#if GTK_CHECK_VERSION(3,0,0)
	return gtk_widget_get_state_flags(widget);
#else
#if GTK_CHECK_VERSION(2,18,0)
	return gtk_widget_get_state(widget);
#else
	return 0; /* FIXME */
#endif
#endif
}

GtkStyleContext *nsgtk_widget_get_style_context(GtkWidget *widget)
{
#if GTK_CHECK_VERSION(3,0,0)
	return gtk_widget_get_style_context(widget);
#else
	return widget->style;
#endif
}

const PangoFontDescription* nsgtk_style_context_get_font(GtkStyleContext *style,
							 GtkStateFlags state)
{
#if GTK_CHECK_VERSION(3,8,0)
	const PangoFontDescription* fontdesc = NULL;
	gtk_style_context_get(style, state, GTK_STYLE_PROPERTY_FONT, &fontdesc, NULL);
	return fontdesc;
#else
#if GTK_CHECK_VERSION(3,0,0)
	return gtk_style_context_get_font(style, state);
#else
	return style->font_desc;
#endif
#endif
}

gulong nsgtk_connect_draw_event(GtkWidget *widget,
				GCallback callback,
				gpointer g)
{
#if GTK_CHECK_VERSION(3,0,0)
	return g_signal_connect(G_OBJECT(widget), "draw", callback, g);
#else
	return g_signal_connect(G_OBJECT(widget), "expose_event", callback, g);
#endif
}

void nsgdk_cursor_unref(GdkCursor *cursor)
{
#if GTK_CHECK_VERSION(3,0,0)
	g_object_unref(cursor);
#else
	gdk_cursor_unref(cursor);
#endif
}

void nsgtk_widget_modify_font(GtkWidget *widget,
			      PangoFontDescription *font_desc)
{
#if GTK_CHECK_VERSION(3,0,0)
/* FIXME */
	return;
#else
	gtk_widget_modify_font(widget, font_desc);
#endif
}

GdkWindow *nsgtk_widget_get_window(GtkWidget *widget)
{
#if GTK_CHECK_VERSION(2,14,0)
	return gtk_widget_get_window(widget);
#else
	return widget->window;
#endif
}

GtkWidget *nsgtk_dialog_get_content_area(GtkDialog *dialog)
{
#if GTK_CHECK_VERSION(2,14,0)
	return gtk_dialog_get_content_area(dialog);
#else
	return dialog->vbox;
#endif
}

#if GTK_CHECK_VERSION(3,22,0)
#include "gtk/scaffolding.h"
#endif

gboolean nsgtk_show_uri(GdkScreen *screen,
			const gchar *uri,
			guint32 timestamp,
			GError **error)
{
#if GTK_CHECK_VERSION(2,14,0)
#if GTK_CHECK_VERSION(3,22,0)
	GtkWindow *parent;
	parent = nsgtk_scaffolding_window(nsgtk_current_scaffolding());
	return gtk_show_uri_on_window(parent, uri, timestamp,error);
#else
	return gtk_show_uri(screen, uri, timestamp, error);
#endif
#else
	return FALSE; /** \todo add uri opening for before gtk 2.14 */
#endif
}

GdkWindow *nsgtk_layout_get_bin_window(GtkLayout *layout)
{
#if GTK_CHECK_VERSION(2,14,0)
	return gtk_layout_get_bin_window(layout);
#else
	return layout->bin_window;
#endif
}

gdouble nsgtk_adjustment_get_step_increment(GtkAdjustment *adjustment)
{
#if GTK_CHECK_VERSION(2,14,0)
	return gtk_adjustment_get_step_increment(adjustment);
#else
	return adjustment->step_increment;
#endif
}

gdouble nsgtk_adjustment_get_upper(GtkAdjustment *adjustment)
{
#if GTK_CHECK_VERSION(2,14,0)
	return gtk_adjustment_get_upper(adjustment);
#else
	return adjustment->upper;
#endif
}

gdouble nsgtk_adjustment_get_lower(GtkAdjustment *adjustment)
{
#if GTK_CHECK_VERSION(2,14,0)
	return gtk_adjustment_get_lower(adjustment);
#else
	return adjustment->lower;
#endif
}

gdouble nsgtk_adjustment_get_page_increment(GtkAdjustment *adjustment)
{
#if GTK_CHECK_VERSION(2,14,0)
	return gtk_adjustment_get_page_increment(adjustment);
#else
	return adjustment->page_increment;
#endif
}

void nsgtk_widget_get_allocation(GtkWidget *widget, GtkAllocation *allocation)
{
#if GTK_CHECK_VERSION(2,18,0)
	gtk_widget_get_allocation(widget, allocation);
#else
	allocation->x = widget->allocation.x;
	allocation->y = widget->allocation.y;
	allocation->width = widget->allocation.width;
	allocation->height = widget->allocation.height;
#endif
}

/* exported interface documented in gtk/compat.h */
GtkWidget *nsgtk_image_new_from_pixbuf_icon(GdkPixbuf *pixbuf, GtkIconSize size)
{
#if GTK_CHECK_VERSION(3,10,0)
	return gtk_image_new_from_pixbuf(pixbuf);
#else
	GtkIconSet *icon_set;
	GtkWidget *image;

	icon_set = gtk_icon_set_new_from_pixbuf(pixbuf);

	image = gtk_image_new_from_icon_set(icon_set, size);

	gtk_icon_set_unref(icon_set);

	return image;
#endif
}


/* exported interface documented in gtk/compat.h */
void nsgtk_window_set_opacity(GtkWindow *window, gdouble opacity)
{
#if GTK_CHECK_VERSION(3,8,0)
	gtk_widget_set_opacity(GTK_WIDGET(window), opacity);
#else
	gtk_window_set_opacity(window, opacity);
#endif
}

/* exported interface documented in gtk/compat.h */
void nsgtk_scrolled_window_add_with_viewport(GtkScrolledWindow *window,
		GtkWidget *child)
{
#if GTK_CHECK_VERSION(3,8,0)
	gtk_container_add(GTK_CONTAINER(window), child);
#else
	gtk_scrolled_window_add_with_viewport(window, child);
#endif
}

/* exported interface documented in gtk/compat.h */
GtkWidget *nsgtk_image_menu_item_new_with_mnemonic(const gchar *label)
{
#if GTK_CHECK_VERSION(3,10,0)
	return gtk_menu_item_new_with_mnemonic(label);
#else
	return gtk_image_menu_item_new_with_mnemonic(label);
#endif
}

/* exported interface documented in gtk/compat.h */
void nsgtk_image_menu_item_set_image(GtkWidget *image_menu_item, GtkWidget *image)
{
#if !GTK_CHECK_VERSION(3,10,0)
	gtk_image_menu_item_set_image(GTK_IMAGE_MENU_ITEM(image_menu_item), image);
#endif
}

/* exported interface documented in gtk/compat.h */
void nsgtk_menu_popup_at_pointer(GtkMenu *menu, const GdkEvent *trigger_event)
{
#if GTK_CHECK_VERSION(3,22,0)
	gtk_menu_popup_at_pointer(menu, trigger_event);
#else
	gtk_menu_popup(menu, NULL, NULL, NULL, NULL, 0,
		       gtk_get_current_event_time());
#endif
}

/* exported interface documented in gtk/compat.h */
gboolean nsgtk_icon_size_lookup_for_settings(GtkSettings *settings,
					     GtkIconSize size,
					     gint *width,
					     gint *height)
{
#if GTK_CHECK_VERSION(3,10,0)
	return gtk_icon_size_lookup(size, width, height);
#else
	return gtk_icon_size_lookup_for_settings(settings, size, width, height);
#endif
}

/* exported interface documented in gtk/compat.h */
void nsgtk_widget_set_alignment(GtkWidget *widget, GtkAlign halign, GtkAlign valign)
{
#if GTK_CHECK_VERSION(3,0,0)
	gtk_widget_set_halign(widget, halign);
	gtk_widget_set_valign(widget, valign);
#else
	gfloat x, y;
	switch(halign) {
	case GTK_ALIGN_START:
		x = 0.0;
		break;

	case GTK_ALIGN_END:
		x = 1.0;
		break;

	default:
		x = 0.5;
		break;
	}

	switch(valign) {
	case GTK_ALIGN_START:
		y = 0.0;
		break;

	case GTK_ALIGN_END:
		y = 1.0;
		break;

	default:
		y = 0.5;
		break;
	}

	gtk_misc_set_alignment(GTK_MISC(widget), x, y);
#endif
}

/* exported interface documented in gtk/compat.h */
void nsgtk_widget_set_margins(GtkWidget *widget, gint hmargin, gint vmargin)
{
#if GTK_CHECK_VERSION(3,0,0)
#if GTK_CHECK_VERSION(3,12,0)
	gtk_widget_set_margin_start(widget, hmargin);
	gtk_widget_set_margin_end(widget, hmargin);
#else
	gtk_widget_set_margin_left(widget, hmargin);
	gtk_widget_set_margin_right(widget, hmargin);
#endif
	gtk_widget_set_margin_top(widget, vmargin);
	gtk_widget_set_margin_bottom(widget, vmargin);
#else
	if (GTK_IS_MISC(widget)) {
		gtk_misc_set_padding(GTK_MISC(widget), hmargin, vmargin);
	}
#endif
}

/* exported interface documented in gtk/compat.h */
guint
nsgtk_builder_add_from_resource(GtkBuilder *builder,
				const gchar *resource_path,
				GError **error)
{
	guint ret;

#ifdef WITH_GRESOURCE
#if GTK_CHECK_VERSION(3,4,0)
	ret = gtk_builder_add_from_resource(builder, resource_path, error);
#else
	GBytes *data;
	const gchar *buffer;
	gsize buffer_length;

	g_assert(error && *error == NULL);

	data = g_resources_lookup_data(resource_path, 0, error);
	if (data == NULL) {
		return 0;
	}

	buffer_length = 0;
	buffer = g_bytes_get_data(data, &buffer_length);
	g_assert(buffer != NULL);

	ret = gtk_builder_add_from_string(builder, buffer, buffer_length, error);

	g_bytes_unref(data);
#endif
#else
	ret = 0; /* return an error as GResource not supported before GLIB 2.32 */
#endif
	return ret;
}







netsurf-vince/pdf/frontends/gtk/compat.h

/*
 * Copyright 2010 Rob Kendrick <rjek@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Compatibility functions for older GTK versions (interface)
 */

#ifndef NETSURF_GTK_COMPAT_H_
#define NETSURF_GTK_COMPAT_H_

#include <stdint.h>

#include <gtk/gtk.h>

/* gtk 3.10 depricated the use of stock names */
#if GTK_CHECK_VERSION(3,10,0)
#define NSGTK_USE_ICON_NAME
#else
#undef NSGTK_USE_ICON_NAME
#endif

/* icon names instead of stock */
#ifdef NSGTK_USE_ICON_NAME
#define NSGTK_STOCK_ADD "list-add"
#define NSGTK_STOCK_CANCEL "_Cancel"
#define NSGTK_STOCK_CLEAR "edit-clear"
#define NSGTK_STOCK_CLOSE "window-close"
#define NSGTK_STOCK_HOME "go-home"
#define NSGTK_STOCK_INFO "dialog-information"
#define NSGTK_STOCK_REFRESH "view-refresh"
#define NSGTK_STOCK_SAVE "document-save"
#define NSGTK_STOCK_SAVE_AS "document-save-as"
#define NSGTK_STOCK_STOP "process-stop"
#define NSGTK_STOCK_OK "_OK"
#define NSGTK_STOCK_OPEN "_Open"
#define NSGTK_STOCK_OPEN_MENU "open-menu"
#else
#define NSGTK_STOCK_ADD GTK_STOCK_ADD
#define NSGTK_STOCK_CANCEL GTK_STOCK_CANCEL
#define NSGTK_STOCK_CLEAR GTK_STOCK_CLEAR
#define NSGTK_STOCK_CLOSE GTK_STOCK_CLOSE
#define NSGTK_STOCK_HOME GTK_STOCK_HOME
#define NSGTK_STOCK_INFO GTK_STOCK_INFO
#define NSGTK_STOCK_REFRESH GTK_STOCK_REFRESH
#define NSGTK_STOCK_SAVE GTK_STOCK_SAVE
#define NSGTK_STOCK_SAVE_AS GTK_STOCK_SAVE_AS
#define NSGTK_STOCK_STOP GTK_STOCK_STOP
#define NSGTK_STOCK_OK GTK_STOCK_OK
#define NSGTK_STOCK_OPEN GTK_STOCK_OPEN
#define NSGTK_STOCK_OPEN_MENU GTK_STOCK_JUSTIFY_FILL
#endif

/* widget alignment only available since 3.0 */
#if !GTK_CHECK_VERSION(3,0,0)
typedef enum  {
  GTK_ALIGN_FILL,
  GTK_ALIGN_START,
  GTK_ALIGN_END,
  GTK_ALIGN_CENTER,
  GTK_ALIGN_BASELINE
} GtkAlign;
#endif

/* value init since gtk 2.30 */
#ifndef G_VALUE_INIT
#define G_VALUE_INIT  { 0, { { 0 } } }
#endif


/**
 * Set the alignment of a widget.
 *
 * sets both the horizontal and vertical alignement of a widget
 *
 * @note this type of alignemnt was not available prior to GTK 3.0 so
 * we emulate it using gtk_misc_set_alignment.
 *
 * \param widget The widget to set alignent on.
 * \param halign The horizontal alignment to set.
 * \param valign The vertical alignment to set
 */
void nsgtk_widget_set_alignment(GtkWidget *widget, GtkAlign halign, GtkAlign valign);

/**
 * Set the margins of a widget
 *
 * Sets the margin all round a widget.
 *
 * @note this type of margin was not available prior to GTK 3.0 so
 * we emulate it using gtk_misc_set_padding.
 *
 * \param widget The widget to set alignent on.
 * \param hmargin The horizontal margin.
 * \param vmargin The vertical margin.
 */
void nsgtk_widget_set_margins(GtkWidget *widget, gint hmargin, gint vmargin);

void nsgtk_widget_set_can_focus(GtkWidget *widget, gboolean can_focus);
gboolean nsgtk_widget_has_focus(GtkWidget *widget);
gboolean nsgtk_widget_get_visible(GtkWidget *widget);
gboolean nsgtk_widget_get_realized(GtkWidget *widget);
gboolean nsgtk_widget_get_mapped(GtkWidget *widget);
gboolean nsgtk_widget_is_drawable(GtkWidget *widget);
void nsgtk_dialog_set_has_separator(GtkDialog *dialog, gboolean setting);
GtkWidget *nsgtk_combo_box_text_new(void);
void nsgtk_combo_box_text_append_text(GtkWidget *combo_box, const gchar *text);
gchar *nsgtk_combo_box_text_get_active_text(GtkWidget *combo_box);

/**
 * creates a new image widget of an appropriate icon size from a pixbuf.
 *
 * \param pixbuf The pixbuf to use as a source.
 * \param size The size of icon to create
 * \return An image widget.
 */
GtkWidget *nsgtk_image_new_from_pixbuf_icon(GdkPixbuf *pixbuf, GtkIconSize size);

/* GTK prior to 2.16 needs the sexy interface for icons */
#if !GTK_CHECK_VERSION(2,16,0)

#include "gtk/sexy_icon_entry.h"

typedef enum {
  GTK_ENTRY_ICON_PRIMARY = SEXY_ICON_ENTRY_PRIMARY,
  GTK_ENTRY_ICON_SECONDARY = SEXY_ICON_ENTRY_SECONDARY
} GtkEntryIconPosition;

GtkStateType nsgtk_widget_get_state(GtkWidget *widget);

#endif

#if GTK_CHECK_VERSION (2, 90, 7)
#define GDK_KEY(symbol) GDK_KEY_##symbol
#else
#include <gdk/gdkkeysyms.h> 
#define GDK_KEY(symbol) GDK_##symbol
#endif

#if !GTK_CHECK_VERSION(3,0,0)
typedef GtkStateType GtkStateFlags;
typedef GtkStyle GtkStyleContext;

/* gtk 3 changed the enum name for the state flags */
#define GTK_STATE_FLAG_NORMAL GTK_STATE_NORMAL

#if GTK_CHECK_VERSION(2,22,0)
enum {
	GTK_IN_DESTRUCTION = 1 << 0,
};
#define GTK_OBJECT_FLAGS(obj)		  (GTK_OBJECT (obj)->flags)
#endif

#define gtk_widget_in_destruction(widget) \
	(GTK_OBJECT_FLAGS(GTK_OBJECT(widget)) & GTK_IN_DESTRUCTION)

#endif


/**
 * Sets the icon shown in the entry at the specified position from an
 *   icon name.
 *
 * Compatability interface for original introduced in 2.16
 *
 * \param entry The entry widget to set the icon on.
 * \param icon_pos The position of the icon.
 * \param stock_id the name of the stock item.
 */
void nsgtk_entry_set_icon_from_icon_name(GtkWidget *entry, GtkEntryIconPosition icon_pos, const gchar *stock_id);

/**
 * Creates a GtkImage displaying a stock icon.
 *
 * Compatability interface for original deprecated in GTK 3.10
 *
 * \param stock_id the name of the stock item.
 * \param size The size of icon to create.
 * \return The created image widget or NULL on error
 */
GtkWidget *nsgtk_image_new_from_stock(const gchar *stock_id, GtkIconSize size);

/**
 * Creates a new GtkButton containing the image and text from a stock item.
 *
 * Compatability interface for original deprecated in GTK 3.10
 *
 * \param stock_id the name of the stock item
 */
GtkWidget *nsgtk_button_new_from_stock(const gchar *stock_id);

/**
 * Fills item with the registered values for stock_id.
 *
 * Compatability interface for original deprecated in GTK 3.10
 *
 * \param stock_id the name of the stock item.
 * \param item The structure to update if the stock_id was known.
 * \return TRUE if stock_id was known.
 */
gboolean nsgtk_stock_lookup(const gchar *stock_id, GtkStockItem *item);

/**
 * Sets whether the button will grab focus when it is clicked with the mouse.
 *
 * Compatability interface for original deprecated in GTK 3.20
 *
 * \param button The button alter
 * \param focus_on_click whether the button grabs focus when clicked with the mouse
 */
void nsgtk_button_set_focus_on_click(GtkButton *button, gboolean focus_on_click);

void nsgtk_window_set_opacity(GtkWindow *window, gdouble opacity);

void nsgtk_scrolled_window_add_with_viewport(GtkScrolledWindow *window, GtkWidget *child);

GtkWidget *nsgtk_entry_new(void);

void nsgtk_entry_set_icon_from_pixbuf(GtkWidget *entry, GtkEntryIconPosition icon_pos, GdkPixbuf *pixbuf);

void nsgtk_widget_override_background_color(GtkWidget *widget, GtkStateFlags state, uint16_t a, uint16_t r, uint16_t g, uint16_t b);
GtkWidget* nsgtk_hbox_new(gboolean homogeneous, gint spacing);
GtkWidget* nsgtk_vbox_new(gboolean homogeneous, gint spacing);
GtkStateFlags nsgtk_widget_get_state_flags(GtkWidget *widget);
GtkStyleContext* nsgtk_widget_get_style_context(GtkWidget *widget);
const PangoFontDescription* nsgtk_style_context_get_font(GtkStyleContext *style, GtkStateFlags state);
gulong nsgtk_connect_draw_event(GtkWidget *widget, GCallback callback, gpointer g);
void nsgdk_cursor_unref(GdkCursor *cursor);
void nsgtk_widget_modify_font(GtkWidget *widget, PangoFontDescription *font_desc);
GdkWindow *nsgtk_widget_get_window(GtkWidget *widget);
GtkWidget *nsgtk_dialog_get_content_area(GtkDialog *dialog);
gboolean nsgtk_show_uri(GdkScreen *screen, const gchar *uri, guint32 timestamp, GError **error);
GdkWindow *nsgtk_layout_get_bin_window(GtkLayout *layout);
void nsgtk_widget_get_allocation(GtkWidget *widget, GtkAllocation *allocation);

gboolean nsgtk_icon_size_lookup_for_settings (GtkSettings *settings, GtkIconSize size, gint *width, gint *height);

GtkAdjustment *nsgtk_layout_get_vadjustment(GtkLayout *layout);
GtkAdjustment *nsgtk_layout_get_hadjustment(GtkLayout *layout);
void nsgtk_layout_set_hadjustment(GtkLayout *layout, GtkAdjustment *adj); 
void nsgtk_layout_set_vadjustment(GtkLayout *layout, GtkAdjustment *adj);
gdouble nsgtk_adjustment_get_step_increment(GtkAdjustment *adjustment);
gdouble nsgtk_adjustment_get_upper(GtkAdjustment *adjustment);
gdouble nsgtk_adjustment_get_lower(GtkAdjustment *adjustment);
gdouble nsgtk_adjustment_get_page_increment(GtkAdjustment *adjustment);

/* menu compatability */

/**
 * Creates a new GtkImageMenuItem containing a label.
 *
 * Compatability interface for original deprecated in GTK 3.10.
 * @note post 3.10 this creates a GtkMenuItem.
 *
 * \param label The text of the button, with an underscore in front of
 *        the mnemonic character.
 * \return a new GtkMenuItem
 */
GtkWidget *nsgtk_image_menu_item_new_with_mnemonic(const gchar *label);

/**
 * Sets the image of image_menu_item to the given widget.
 *
 * Compatability interface for original deprecated in GTK 3.10.
 * @note post 3.10 this is empty as menu creation generates GtkMenuItem.
 *
 * \param image_menu_item The image menu entry item.
 * \param image The image to set.
 */
void nsgtk_image_menu_item_set_image(GtkWidget *image_menu_item, GtkWidget *image);

/**
 * Displays menu and makes it available for selection
 *
 * Compatability interface for gtk_menu_popup deprecated in GTK 3.22.
 *
 * \param image_menu_item The image menu entry item.
 * \param trigger_event the GdkEvent that initiated this request or NULL if it's the current event.
 */
void nsgtk_menu_popup_at_pointer(GtkMenu *menu, const GdkEvent *trigger_event);

/**
 * Parses a resource file containing a GtkBuilder UI definition and
 * merges it with the current contents of builder.
 *
 * Compatability interface as this did not exist prior to GTK 3.4
 *
 * GTK prior to 3.4 can have the resources in a GResource but
 * gtk_builder cannot directly instantiate from them
 *
 * GTK 3.4 onwards can use gtk_builder_add_from_resource() to add
 * directly from resources. The gtk_builder_new_ type operations
 * cannot be used because they are only available post 3.10 and handle
 * all errors by aborting the application
 *
 * @note prior to GLIB 2.32 resources did not exist and this wrapper
 *   returns the error code.
 *
 * \param builder a GtkBuilder
 * \param resource_path the path of the resource file to parse
 * \param error return location for an error, or NULL.
 * \return A positive value on success, 0 if an error occurred.
 */
guint nsgtk_builder_add_from_resource(GtkBuilder *builder, const gchar *resource_path, GError **error);

#endif /* NETSURF_GTK_COMPAT_H */
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/*
 * Copyright 2006 Rob Kendrick <rjek@rjek.com>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Implementation of url entry completion.
 */

#include <stdlib.h>

#include "utils/log.h"
#include "utils/messages.h"
#include "utils/nsoption.h"
#include "utils/nsurl.h"
#include "netsurf/url_db.h"
#include "netsurf/browser_window.h"
#include "desktop/searchweb.h"

#include "gtk/compat.h"
#include "gtk/warn.h"
#include "gtk/scaffolding.h"
#include "gtk/toolbar_items.h"
#include "gtk/window.h"
#include "gtk/completion.h"

GtkListStore *nsgtk_completion_list;

struct nsgtk_completion_ctx {
	/**
	 * callback to obtain a browser window for navigation
	 */
	struct browser_window *(*get_bw)(void *ctx);

	/**
	 * context passed to get_bw function
	 */
	void *get_bw_ctx;
};

/**
 * completion row matcher
 */
static gboolean nsgtk_completion_match(GtkEntryCompletion *completion,
				const gchar *key,
				GtkTreeIter *iter,
				gpointer user_data)
{
	/* the completion list is modified to only contain valid
	 * entries so this simply returns TRUE to indicate all rows
	 * are in the list should be shown.
	 */
	return TRUE;
}


/**
 * callback for each entry to add to completion list
 */
static bool
nsgtk_completion_udb_callback(nsurl *url, const struct url_data *data)
{
	GtkTreeIter iter;

	if (data->visits != 0) {
		gtk_list_store_append(nsgtk_completion_list, &iter);
		gtk_list_store_set(nsgtk_completion_list, &iter, 0,
				nsurl_access(url), -1);
	}
	return true;
}

/**
 * event handler for when a completion suggestion is selected.
 */
static gboolean
nsgtk_completion_match_select(GtkEntryCompletion *widget,
			      GtkTreeModel *model,
			      GtkTreeIter *iter,
			      gpointer data)
{
	struct nsgtk_completion_ctx *cb_ctx;
	GValue value = G_VALUE_INIT;
	struct browser_window *bw;
	nserror ret;
	nsurl *url;

	cb_ctx = data;
	bw = cb_ctx->get_bw(cb_ctx->get_bw_ctx);

	gtk_tree_model_get_value(model, iter, 0, &value);

	ret = search_web_omni(g_value_get_string(&value),
			      SEARCH_WEB_OMNI_NONE,
			      &url);

	g_value_unset(&value);

	if (ret == NSERROR_OK) {
		ret = browser_window_navigate(bw,
					      url, NULL, BW_NAVIGATE_HISTORY,
					      NULL, NULL, NULL);
		nsurl_unref(url);
	}
	if (ret != NSERROR_OK) {
		nsgtk_warning(messages_get_errorcode(ret), 0);
	}

	return TRUE;
}

/* exported interface documented in completion.h */
void nsgtk_completion_init(void)
{
	nsgtk_completion_list = gtk_list_store_new(1, G_TYPE_STRING);

}

/* exported interface documented in completion.h */
gboolean nsgtk_completion_update(GtkEntry *entry)
{
	gtk_list_store_clear(nsgtk_completion_list);

	if (nsoption_bool(url_suggestion) == true) {
		urldb_iterate_partial(gtk_entry_get_text(entry),
				      nsgtk_completion_udb_callback);
	}

	return TRUE;
}

/* exported interface documented in completion.h */
nserror
nsgtk_completion_connect_signals(GtkEntry *entry,
				 struct browser_window *(*get_bw)(void *ctx),
				 void *get_bw_ctx)
{
	GtkEntryCompletion *completion;
	struct nsgtk_completion_ctx *cb_ctx;

	cb_ctx = calloc(1, sizeof(struct nsgtk_completion_ctx));
	cb_ctx->get_bw = get_bw;
	cb_ctx->get_bw_ctx = get_bw_ctx;

	completion = gtk_entry_get_completion(entry);

	gtk_entry_completion_set_match_func(completion,
			nsgtk_completion_match, NULL, NULL);

	gtk_entry_completion_set_model(completion,
			GTK_TREE_MODEL(nsgtk_completion_list));

	gtk_entry_completion_set_text_column(completion, 0);

	gtk_entry_completion_set_minimum_key_length(completion, 1);

	/* enable popup for completion */
	gtk_entry_completion_set_popup_completion(completion, TRUE);

	/* when selected callback */
	g_signal_connect(G_OBJECT(completion),
			 "match-selected",
			 G_CALLBACK(nsgtk_completion_match_select),
			 cb_ctx);

	g_object_set(G_OBJECT(completion),
		     "popup-set-width", TRUE,
		     "popup-single-match", TRUE,
		     NULL);

	return NSERROR_OK;
}
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/*
 * Copyright 2006 Rob Kendrick <rjek@rjek.com>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Interface to url entry completion.
 */

#ifndef _NETSURF_GTK_COMPLETION_H_
#define _NETSURF_GTK_COMPLETION_H_

struct nsgtk_scaffolding;

/**
 * initialise completion list store
 */
void nsgtk_completion_init(void);

/**
 * update completion list store.
 */
gboolean nsgtk_completion_update(GtkEntry *entry);

/**
 * connect signals on entry completion
 */
nserror
nsgtk_completion_connect_signals(GtkEntry *entry,
				 struct browser_window *(*get_bw)(void *ctx),
				 void *get_bw_ctx);

#endif
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/*
 * Copyright 2009 Paul Blokus <paul_pl@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Implementation of GTK cookie manager.
 */

#include <stdint.h>
#include <stdlib.h>
#include <gtk/gtk.h>

#include "utils/log.h"
#include "netsurf/keypress.h"
#include "netsurf/plotters.h"
#include "desktop/cookie_manager.h"

#include "gtk/cookies.h"
#include "gtk/plotters.h"
#include "gtk/resources.h"
#include "gtk/corewindow.h"

struct nsgtk_cookie_window {
	struct nsgtk_corewindow core;
	GtkBuilder *builder;
	GtkWindow *wnd;
};

static struct nsgtk_cookie_window *cookie_window = NULL;

#define MENUPROTO(x) static gboolean nsgtk_on_##x##_activate(	\
		GtkMenuItem *widget, gpointer g)
#define MENUEVENT(x) { #x, G_CALLBACK(nsgtk_on_##x##_activate) }
#define MENUHANDLER(x) gboolean nsgtk_on_##x##_activate(GtkMenuItem *widget, \
		gpointer g)

struct menu_events {
	const char *widget;
	GCallback handler;
};

/* edit menu */
MENUPROTO(delete_selected);
MENUPROTO(delete_all);
MENUPROTO(select_all);
MENUPROTO(clear_selection);

/* view menu*/
MENUPROTO(expand_all);
MENUPROTO(expand_domains);
MENUPROTO(expand_cookies);
MENUPROTO(collapse_all);
MENUPROTO(collapse_domains);
MENUPROTO(collapse_cookies);


static struct menu_events menu_events[] = {

	/* edit menu */
	MENUEVENT(delete_selected),
	MENUEVENT(delete_all),
	MENUEVENT(select_all),
	MENUEVENT(clear_selection),

	/* view menu*/
	MENUEVENT(expand_all),
	MENUEVENT(expand_domains),
	MENUEVENT(expand_cookies),
	MENUEVENT(collapse_all),
	MENUEVENT(collapse_domains),
	MENUEVENT(collapse_cookies),

	{NULL, NULL}
};


/* edit menu */
MENUHANDLER(delete_selected)
{
	cookie_manager_keypress(NS_KEY_DELETE_LEFT);
	return TRUE;
}

MENUHANDLER(delete_all)
{
	cookie_manager_keypress(NS_KEY_ESCAPE);
	cookie_manager_keypress(NS_KEY_ESCAPE);
	cookie_manager_keypress(NS_KEY_SELECT_ALL);
	cookie_manager_keypress(NS_KEY_DELETE_LEFT);
	return TRUE;
}

MENUHANDLER(select_all)
{
	cookie_manager_keypress(NS_KEY_ESCAPE);
	cookie_manager_keypress(NS_KEY_ESCAPE);
	cookie_manager_keypress(NS_KEY_SELECT_ALL);
	return TRUE;
}

MENUHANDLER(clear_selection)
{
	cookie_manager_keypress(NS_KEY_CLEAR_SELECTION);
	return TRUE;
}

/* view menu*/
MENUHANDLER(expand_all)
{
	cookie_manager_expand(false);
	return TRUE;
}

MENUHANDLER(expand_domains)
{
	cookie_manager_expand(true);
	return TRUE;
}

MENUHANDLER(expand_cookies)
{
	cookie_manager_expand(false);
	return TRUE;
}

MENUHANDLER(collapse_all)
{
	cookie_manager_contract(true);
	return TRUE;
}

MENUHANDLER(collapse_domains)
{
	cookie_manager_contract(true);
	return TRUE;
}

MENUHANDLER(collapse_cookies)
{
	cookie_manager_contract(false);
	return TRUE;
}

/**
 * Connects menu events in the cookies window.
 */
static void nsgtk_cookies_init_menu(struct nsgtk_cookie_window *ncwin)
{
	struct menu_events *event = menu_events;
	GtkWidget *w;

	while (event->widget != NULL) {
		w = GTK_WIDGET(gtk_builder_get_object(ncwin->builder,
						      event->widget));
		if (w == NULL) {
			NSLOG(netsurf, INFO,
			      "Unable to connect menu widget ""%s""",
			      event->widget);
		} else {
			g_signal_connect(G_OBJECT(w),
					 "activate",
					 event->handler,
					 ncwin);
		}
		event++;
	}
}

/**
 * callback for mouse action on cookie window
 *
 * \param nsgtk_cw The nsgtk core window structure.
 * \param mouse_state netsurf mouse state on event
 * \param x location of event
 * \param y location of event
 * \return NSERROR_OK on success otherwise appropriate error code
 */
static nserror
nsgtk_cookies_mouse(struct nsgtk_corewindow *nsgtk_cw,
		    browser_mouse_state mouse_state,
		    int x, int y)
{
	cookie_manager_mouse_action(mouse_state, x, y);

	return NSERROR_OK;
}

/**
 * callback for keypress on cookie window
 *
 * \param nsgtk_cw The nsgtk core window structure.
 * \param nskey The netsurf key code
 * \return NSERROR_OK on success otherwise appropriate error code
 */
static nserror
nsgtk_cookies_key(struct nsgtk_corewindow *nsgtk_cw, uint32_t nskey)
{
	if (cookie_manager_keypress(nskey)) {
		return NSERROR_OK;
	}
	return NSERROR_NOT_IMPLEMENTED;
}

/**
 * callback on draw event for cookie window
 *
 * \param nsgtk_cw The nsgtk core window structure.
 * \param r The rectangle of the window that needs updating.
 * \return NSERROR_OK on success otherwise appropriate error code
 */
static nserror
nsgtk_cookies_draw(struct nsgtk_corewindow *nsgtk_cw, struct rect *r)
{
	struct redraw_context ctx = {
		.interactive = true,
		.background_images = true,
		.plot = &nsgtk_plotters
	};

	cookie_manager_redraw(0, 0, r, &ctx);

	return NSERROR_OK;
}

/**
 * Creates the window for the cookies tree.
 *
 * \return NSERROR_OK on success else appropriate error code on failure.
 */
static nserror nsgtk_cookies_init(void)
{
	struct nsgtk_cookie_window *ncwin;
	nserror res;

	if (cookie_window != NULL) {
		return NSERROR_OK;
	}

	ncwin = calloc(1, sizeof(*ncwin));
	if (ncwin == NULL) {
		return NSERROR_NOMEM;
	}

	res = nsgtk_builder_new_from_resname("cookies", &ncwin->builder);
	if (res != NSERROR_OK) {
		NSLOG(netsurf, INFO, "Cookie UI builder init failed");
		free(ncwin);
		return res;
	}

	gtk_builder_connect_signals(ncwin->builder, NULL);

	ncwin->wnd = GTK_WINDOW(gtk_builder_get_object(ncwin->builder,
						       "wndCookies"));

	ncwin->core.scrolled = GTK_SCROLLED_WINDOW(
		gtk_builder_get_object(ncwin->builder, "cookiesScrolled"));

	ncwin->core.drawing_area = GTK_DRAWING_AREA(
		gtk_builder_get_object(ncwin->builder, "cookiesDrawingArea"));

	/* make the delete event hide the window */
	g_signal_connect(G_OBJECT(ncwin->wnd),
			 "delete_event",
			 G_CALLBACK(gtk_widget_hide_on_delete),
			 NULL);

	nsgtk_cookies_init_menu(ncwin);

	ncwin->core.draw = nsgtk_cookies_draw;
	ncwin->core.key = nsgtk_cookies_key;
	ncwin->core.mouse = nsgtk_cookies_mouse;

	res = nsgtk_corewindow_init(&ncwin->core);
	if (res != NSERROR_OK) {
		free(ncwin);
		return res;
	}

	res = cookie_manager_init(ncwin->core.cb_table,
				  (struct core_window *)ncwin);
	if (res != NSERROR_OK) {
		free(ncwin);
		return res;
	}

	/* memoise window so it can be represented when necessary
	 * instead of recreating every time.
	 */
	cookie_window = ncwin;

	return NSERROR_OK;
}


/* exported function documented gtk/cookies.h */
nserror nsgtk_cookies_present(const char *search_term)
{
	nserror res;

	res = nsgtk_cookies_init();
	if (res == NSERROR_OK) {
		gtk_window_present(cookie_window->wnd);
		res = cookie_manager_set_search_string(search_term);
	}
	return res;
}


/* exported function documented gtk/cookies.h */
nserror nsgtk_cookies_destroy(void)
{
	nserror res;

	if (cookie_window == NULL) {
		return NSERROR_OK;
	}

	res = cookie_manager_fini();
	if (res == NSERROR_OK) {
		res = nsgtk_corewindow_fini(&cookie_window->core);
		gtk_widget_destroy(GTK_WIDGET(cookie_window->wnd));
		g_object_unref(G_OBJECT(cookie_window->builder));
		free(cookie_window);
		cookie_window = NULL;
	}

	return res;
}
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/*
 * Copyright 2009 Paul Blokus <paul_pl@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Cookies (interface).
 */

#ifndef __NSGTK_COOKIES_H__
#define __NSGTK_COOKIES_H__

/**
 * make the cookie window visible.
 *
 * \return NSERROR_OK on success else appropriate error code on faliure.
 */
nserror nsgtk_cookies_present(const char *search_term);

/**
 * Free any resources allocated for the cookie window.
 *
 * \return NSERROR_OK on success else appropriate error code on faliure.
 */
nserror nsgtk_cookies_destroy(void);


#endif /* __NSGTK_COOKIES_H__ */
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/*
 * Copyright 2016 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * GTK generic core window interface.
 *
 * Provides interface for core renderers to the gtk toolkit drawable area.
 * \todo should the interface really be called coredrawable?
 *
 * This module is an object that must be encapsulated. Client users
 * should embed a struct nsgtk_corewindow at the beginning of their
 * context for this display surface, fill in relevant data and then
 * call nsgtk_corewindow_init()
 *
 * The nsgtk core window structure requires the drawing area and
 * scrollable widgets are present and the callback for draw, key and
 * mouse operations.
 */

#include <assert.h>
#include <string.h>
#include <math.h>
#include <gtk/gtk.h>

#include "utils/log.h"
#include "utils/messages.h"
#include "utils/utf8.h"
#include "netsurf/types.h"
#include "netsurf/keypress.h"
#include "netsurf/mouse.h"

#include "gtk/compat.h"
#include "gtk/gui.h" /* just for gtk_gui_gdkkey_to_nskey */
#include "gtk/plotters.h"
#include "gtk/corewindow.h"

/**
 * Convert GDK mouse event to netsurf mouse state
 *
 * \param event The GDK mouse event to convert.
 * \return The netsurf mouse state.
 */
static browser_mouse_state nsgtk_cw_gdkbutton_to_nsstate(GdkEventButton *event)
{
	browser_mouse_state ms;

	if (event->type == GDK_2BUTTON_PRESS) {
		ms = BROWSER_MOUSE_DOUBLE_CLICK;
	} else {
		ms = BROWSER_MOUSE_HOVER;
	}

	/* button state */
	switch (event->button) {
	case 1:
		ms |= BROWSER_MOUSE_PRESS_1;
		break;

	case 2:
		ms |= BROWSER_MOUSE_PRESS_2;
		break;
	}

	/* Handle the modifiers too */
	if (event->state & GDK_SHIFT_MASK) {
		ms |= BROWSER_MOUSE_MOD_1;
	}

	if (event->state & GDK_CONTROL_MASK) {
		ms |= BROWSER_MOUSE_MOD_2;
	}

	if (event->state & GDK_MOD1_MASK) {
		ms |= BROWSER_MOUSE_MOD_3;
	}

	return ms;
}


/**
 * gtk event on mouse button press.
 *
 * Service gtk event for a mouse button transition to pressed from
 * released state.
 *
 * \param widget The gtk widget the event occurred for.
 * \param event The event that occurred.
 * \param g The context pointer passed when the event was registered.
 */
static gboolean
nsgtk_cw_button_press_event(GtkWidget *widget,
			    GdkEventButton *event,
			    gpointer g)
{
	struct nsgtk_corewindow *nsgtk_cw = (struct nsgtk_corewindow *)g;
	struct nsgtk_corewindow_mouse *mouse = &nsgtk_cw->mouse_state;

	gtk_im_context_reset(nsgtk_cw->input_method);
	gtk_widget_grab_focus(GTK_WIDGET(nsgtk_cw->drawing_area));

	/* record event information for potentially starting a drag. */
	mouse->pressed_x = mouse->last_x = event->x;
	mouse->pressed_y = mouse->last_y = event->y;
	mouse->pressed = true;

	mouse->state = nsgtk_cw_gdkbutton_to_nsstate(event);

	nsgtk_cw->mouse(nsgtk_cw, mouse->state, event->x, event->y);

	return TRUE;
}


/**
 * gtk event on mouse button release.
 *
 * Service gtk event for a mouse button transition from pressed to
 * released state.
 *
 * \param widget The gtk widget the event occurred for.
 * \param event The event that occurred.
 * \param g The context pointer passed when the event was registered.
 */
static gboolean
nsgtk_cw_button_release_event(GtkWidget *widget,
			      GdkEventButton *event,
			      gpointer g)
{
	struct nsgtk_corewindow *nsgtk_cw = (struct nsgtk_corewindow *)g;
	struct nsgtk_corewindow_mouse *mouse = &nsgtk_cw->mouse_state;
	bool was_drag = false;

	/* only button 1 clicks are considered double clicks. If the
	 * mouse state is PRESS then we are waiting for a release to
	 * emit a click event, otherwise just reset the state to nothing.
	 */
	if (mouse->state & BROWSER_MOUSE_DOUBLE_CLICK) {
		if (mouse->state & BROWSER_MOUSE_PRESS_1) {
			mouse->state ^= BROWSER_MOUSE_PRESS_1 |
					BROWSER_MOUSE_CLICK_1;
		} else if (mouse->state & BROWSER_MOUSE_PRESS_2) {
			mouse->state ^= (BROWSER_MOUSE_PRESS_2 |
					BROWSER_MOUSE_CLICK_2 |
					BROWSER_MOUSE_DOUBLE_CLICK);
		}
	} else if (mouse->state & BROWSER_MOUSE_PRESS_1) {
		mouse->state ^= (BROWSER_MOUSE_PRESS_1 |
				 BROWSER_MOUSE_CLICK_1);
	} else if (mouse->state & BROWSER_MOUSE_PRESS_2) {
		mouse->state ^= (BROWSER_MOUSE_PRESS_2 |
				 BROWSER_MOUSE_CLICK_2);
	} else if (mouse->state & BROWSER_MOUSE_HOLDING_1) {
		mouse->state ^= (BROWSER_MOUSE_HOLDING_1 |
				 BROWSER_MOUSE_DRAG_ON);
		was_drag = true;
	} else if (mouse->state & BROWSER_MOUSE_HOLDING_2) {
		mouse->state ^= (BROWSER_MOUSE_HOLDING_2 |
				 BROWSER_MOUSE_DRAG_ON);
		was_drag = true;
	}

	/* Handle modifiers being removed */
	if ((mouse->state & BROWSER_MOUSE_MOD_1) &&
	    !(event->state & GDK_SHIFT_MASK)) {
		mouse->state ^= BROWSER_MOUSE_MOD_1;
	}
	if ((mouse->state & BROWSER_MOUSE_MOD_2) &&
	    !(event->state & GDK_CONTROL_MASK)) {
		mouse->state ^= BROWSER_MOUSE_MOD_2;
	}
	if ((mouse->state & BROWSER_MOUSE_MOD_3) &&
	    !(event->state & GDK_MOD1_MASK)) {
		mouse->state ^= BROWSER_MOUSE_MOD_3;
	}

	/* end drag with modifiers */
	if (was_drag && (mouse->state & (
			BROWSER_MOUSE_MOD_1 |
			BROWSER_MOUSE_MOD_2 |
			BROWSER_MOUSE_MOD_3))) {
		mouse->state = BROWSER_MOUSE_HOVER;
	}

	nsgtk_cw->mouse(nsgtk_cw, mouse->state, event->x, event->y);

	mouse->pressed = false;

	return TRUE;
}


/**
 * gtk event on mouse movement.
 *
 * Service gtk motion-notify-event for mouse movement above a widget.
 *
 * \param widget The gtk widget the event occurred for.
 * \param event The motion event that occurred.
 * \param g The context pointer passed when the event was registered.
 */
static gboolean
nsgtk_cw_motion_notify_event(GtkWidget *widget,
			     GdkEventMotion *event,
			     gpointer g)
{
	struct nsgtk_corewindow *nsgtk_cw = (struct nsgtk_corewindow *)g;
	struct nsgtk_corewindow_mouse *mouse = &nsgtk_cw->mouse_state;

	if (mouse->pressed == false) {
		nsgtk_cw->mouse(nsgtk_cw,
				BROWSER_MOUSE_HOVER,
				event->x,
				event->y);
		return TRUE;
	}

	if ((fabs(event->x - mouse->last_x) < 5.0) &&
	    (fabs(event->y - mouse->last_y) < 5.0)) {
		/* Mouse hasn't moved far enough from press coordinate
		 * for this to be considered a drag.
		 */
		return FALSE;
	}

	/* This is a drag, ensure it's always treated as such, even if
	 * we drag back over the press location.
	 */
	mouse->last_x = INT_MIN;
	mouse->last_y = INT_MIN;


	if (mouse->state & BROWSER_MOUSE_PRESS_1) {
		/* Start button 1 drag */
		nsgtk_cw->mouse(nsgtk_cw,
				BROWSER_MOUSE_DRAG_1,
				mouse->pressed_x,
				mouse->pressed_y);

		/* Replace PRESS with HOLDING and declare drag in progress */
		mouse->state ^= (BROWSER_MOUSE_PRESS_1 |
				 BROWSER_MOUSE_HOLDING_1);
		mouse->state |= BROWSER_MOUSE_DRAG_ON;

	} else if (mouse->state & BROWSER_MOUSE_PRESS_2) {
		/* Start button 2s drag */
		nsgtk_cw->mouse(nsgtk_cw,
				BROWSER_MOUSE_DRAG_2,
				mouse->pressed_x,
				mouse->pressed_y);

		/* Replace PRESS with HOLDING and declare drag in progress */
		mouse->state ^= (BROWSER_MOUSE_PRESS_2 |
				 BROWSER_MOUSE_HOLDING_2);
		mouse->state |= BROWSER_MOUSE_DRAG_ON;

	} else {
		/* continue drag */

		/* Handle modifiers being removed */
		if ((mouse->state & BROWSER_MOUSE_MOD_1) &&
		    !(event->state & GDK_SHIFT_MASK)) {
			mouse->state ^= BROWSER_MOUSE_MOD_1;
		}
		if ((mouse->state & BROWSER_MOUSE_MOD_2) &&
		    !(event->state & GDK_CONTROL_MASK)) {
			mouse->state ^= BROWSER_MOUSE_MOD_2;
		}
		if ((mouse->state & BROWSER_MOUSE_MOD_3) &&
		    !(event->state & GDK_MOD1_MASK)) {
			mouse->state ^= BROWSER_MOUSE_MOD_3;
		}

		if (mouse->state &
		    (BROWSER_MOUSE_HOLDING_1 | BROWSER_MOUSE_HOLDING_2)) {
			nsgtk_cw->mouse(nsgtk_cw,
					mouse->state,
					event->x, event->y);
		}
	}

	return TRUE;
}


/**
 * Deal with keypress events not handled buy input method or callback
 *
 * \param nsgtk_cw nsgtk core window key event happened in.
 * \param nskey The netsurf keycode of the event.
 * \return NSERROR_OK on success otherwise an error code.
 */
static nserror nsgtk_cw_key(struct nsgtk_corewindow *nsgtk_cw, uint32_t nskey)
{
	double value = 0;
	GtkAdjustment *vscroll;
	GtkAdjustment *hscroll;
	GtkAdjustment *scroll = NULL;
	gdouble hpage, vpage;

	vscroll = gtk_scrolled_window_get_vadjustment(nsgtk_cw->scrolled);
	hscroll = gtk_scrolled_window_get_hadjustment(nsgtk_cw->scrolled);
	g_object_get(vscroll, "page-size", &vpage, NULL);
	g_object_get(hscroll, "page-size", &hpage, NULL);

	switch(nskey) {
	case NS_KEY_TEXT_START:
		scroll = vscroll;
		value = nsgtk_adjustment_get_lower(scroll);
		break;

	case NS_KEY_TEXT_END:
		scroll = vscroll;
		value = nsgtk_adjustment_get_upper(scroll) - vpage;
		if (value < nsgtk_adjustment_get_lower(scroll))
			value = nsgtk_adjustment_get_lower(scroll);
		break;

	case NS_KEY_LEFT:
		scroll = hscroll;
		value = gtk_adjustment_get_value(scroll) -
			nsgtk_adjustment_get_step_increment(scroll);
		if (value < nsgtk_adjustment_get_lower(scroll))
			value = nsgtk_adjustment_get_lower(scroll);
		break;

	case NS_KEY_RIGHT:
		scroll = hscroll;
		value = gtk_adjustment_get_value(scroll) +
			nsgtk_adjustment_get_step_increment(scroll);
		if (value > nsgtk_adjustment_get_upper(scroll) - hpage)
			value = nsgtk_adjustment_get_upper(scroll) - hpage;
		break;
	case NS_KEY_UP:
		scroll = vscroll;
		value = gtk_adjustment_get_value(scroll) -
			nsgtk_adjustment_get_step_increment(scroll);
		if (value < nsgtk_adjustment_get_lower(scroll))
			value = nsgtk_adjustment_get_lower(scroll);
		break;

	case NS_KEY_DOWN:
		scroll = vscroll;
		value = gtk_adjustment_get_value(scroll) +
			nsgtk_adjustment_get_step_increment(scroll);
		if (value > nsgtk_adjustment_get_upper(scroll) - vpage)
			value = nsgtk_adjustment_get_upper(scroll) - vpage;
		break;

	case NS_KEY_PAGE_UP:
		scroll = vscroll;
		value = gtk_adjustment_get_value(scroll) -
			nsgtk_adjustment_get_page_increment(scroll);

		if (value < nsgtk_adjustment_get_lower(scroll))
			value = nsgtk_adjustment_get_lower(scroll);

		break;

	case NS_KEY_PAGE_DOWN:
		scroll = vscroll;
		value = gtk_adjustment_get_value(scroll) +
			nsgtk_adjustment_get_page_increment(scroll);

		if (value > nsgtk_adjustment_get_upper(scroll) - vpage)
			value = nsgtk_adjustment_get_upper(scroll) - vpage;
		break;

	}

	if (scroll != NULL) {
		gtk_adjustment_set_value(scroll, value);
	}

	return NSERROR_OK;
}

/**
 * gtk event on key press.
 *
 * Service gtk key-press-event for key transition on a widget from
 * released to pressed.
 *
 * \param widget The gtk widget the event occurred for.
 * \param event The event that occurred.
 * \param g The context pointer passed when the event was registered.
 */
static gboolean
nsgtk_cw_keypress_event(GtkWidget *widget, GdkEventKey *event, gpointer g)
{
	struct nsgtk_corewindow *nsgtk_cw = (struct nsgtk_corewindow *)g;
	nserror res;
	uint32_t nskey;

	/* check to see if gtk input method swallowed the keypress */
	if (gtk_im_context_filter_keypress(nsgtk_cw->input_method, event)) {
		return TRUE;
	}

	/* convert gtk event to nskey */
	nskey = gtk_gui_gdkkey_to_nskey(event);

	/* attempt to handle keypress in caller */
	res = nsgtk_cw->key(nsgtk_cw, nskey);
	if (res == NSERROR_OK) {
		return TRUE;
	} else if (res != NSERROR_NOT_IMPLEMENTED) {
		NSLOG(netsurf, INFO, "%s", messages_get_errorcode(res));
		return FALSE;
	}

	/* deal with unprocessed keypress */
	res = nsgtk_cw_key(nsgtk_cw, nskey);
	if (res != NSERROR_OK) {
		NSLOG(netsurf, INFO, "%s", messages_get_errorcode(res));
		return FALSE;
	}
	return TRUE;
}


/**
 * gtk event on key release.
 *
 * Service gtk key-release-event for key transition on a widget from
 * pressed to released.
 *
 * \param widget The gtk widget the event occurred for.
 * \param event The event that occurred.
 * \param g The context pointer passed when the event was registered.
 */
static gboolean
nsgtk_cw_keyrelease_event(GtkWidget *widget, GdkEventKey *event, gpointer g)
{
	struct nsgtk_corewindow *nsgtk_cw = (struct nsgtk_corewindow *)g;

	return gtk_im_context_filter_keypress(nsgtk_cw->input_method, event);
}


/**
 * gtk event handler for input method commit.
 *
 * Service gtk commit for input method commit action.
 *
 * \param ctx The gtk input method context the event occurred for.
 * \param str The resulting string from the input method.
 * \param g The context pointer passed when the event was registered.
 */
static void
nsgtk_cw_input_method_commit(GtkIMContext *ctx, const gchar *str, gpointer g)
{
	struct nsgtk_corewindow *nsgtk_cw = (struct nsgtk_corewindow *)g;
	size_t len;
	size_t offset = 0;
	uint32_t nskey;

	len = strlen(str);

	while (offset < len) {
		nskey = utf8_to_ucs4(str + offset, len - offset);

		nsgtk_cw->key(nsgtk_cw, nskey);

		offset = utf8_next(str, len, offset);
	}
}


#if GTK_CHECK_VERSION(3,0,0)


/**
 * handler for gtk draw event on a nsgtk core window for GTK 3
 *
 * \param widget The GTK widget to redraw.
 * \param cr The cairo drawing context of the widget
 * \param data The context pointer passed when the event was registered.
 * \return FALSE indicating no error.
 */
static gboolean
nsgtk_cw_draw_event(GtkWidget *widget, cairo_t *cr, gpointer data)
{
	struct nsgtk_corewindow *nsgtk_cw = (struct nsgtk_corewindow *)data;
	double x1;
	double y1;
	double x2;
	double y2;
	struct rect clip;

	current_cr = cr;

	cairo_clip_extents(cr, &x1, &y1, &x2, &y2);

	clip.x0 = x1;
	clip.y0 = y1;
	clip.x1 = x2;
	clip.y1 = y2;

	nsgtk_cw->draw(nsgtk_cw, &clip);

	return FALSE;
}

#else


/**
 * handler for gtk draw event on a nsgtk core window for GTK 2
 *
 * \param widget The GTK widget to redraw.
 * \param event The GDK expose event
 * \param g The context pointer passed when the event was registered.
 * \return FALSE indicating no error.
 */
static gboolean
nsgtk_cw_draw_event(GtkWidget *widget,
		    GdkEventExpose *event,
		    gpointer g)
{
	struct nsgtk_corewindow *nsgtk_cw = (struct nsgtk_corewindow *)g;
	struct rect clip;

	clip.x0 = event->area.x;
	clip.y0 = event->area.y;
	clip.x1 = event->area.x + event->area.width;
	clip.y1 = event->area.y + event->area.height;

	current_cr = gdk_cairo_create(nsgtk_widget_get_window(widget));

	nsgtk_cw->draw(nsgtk_cw, &clip);

	cairo_destroy(current_cr);

	return FALSE;
}

#endif


/**
 * callback from core to request an invalidation of a GTK core window area.
 *
 * The specified area of the window should now be considered
 *  out of date. If the area is NULL the entire window must be
 *  invalidated.
 *
 * \param[in] cw The core window to invalidate.
 * \param[in] rect area to redraw or NULL for the entire window area.
 * \return NSERROR_OK on success or appropriate error code.
 */
static nserror
nsgtk_cw_invalidate_area(struct core_window *cw, const struct rect *rect)
{
	struct nsgtk_corewindow *nsgtk_cw = (struct nsgtk_corewindow *)cw;

	if (rect == NULL) {
		gtk_widget_queue_draw(GTK_WIDGET(nsgtk_cw->drawing_area));
		return NSERROR_OK;
	}

	gtk_widget_queue_draw_area(GTK_WIDGET(nsgtk_cw->drawing_area),
				   rect->x0,
				   rect->y0,
				   rect->x1 - rect->x0,
				   rect->y1 - rect->y0);

	return NSERROR_OK;
}


/**
 * update window size core window callback
 *
 * \param cw core window handle.
 * \param width New widget width.
 * \param height New widget height.
 */
static nserror
nsgtk_cw_update_size(struct core_window *cw, int width, int height)
{
	struct nsgtk_corewindow *nsgtk_cw = (struct nsgtk_corewindow *)cw;

	gtk_widget_set_size_request(GTK_WIDGET(nsgtk_cw->drawing_area),
				    width, height);

	return NSERROR_OK;
}


/**
 * scroll window core window callback
 *
 * \param cw core window handle.
 * \param r rectangle that needs scrolling.
 */
static nserror
nsgtk_cw_set_scroll(struct core_window *cw, int x, int y)
{
	struct nsgtk_corewindow *nsgtk_cw = (struct nsgtk_corewindow *)cw;

	if (nsgtk_cw->scrolled != NULL) {
		GtkAdjustment *vadj;
		GtkAdjustment *hadj;

		vadj = gtk_scrolled_window_get_vadjustment(nsgtk_cw->scrolled);
		hadj = gtk_scrolled_window_get_hadjustment(nsgtk_cw->scrolled);

		assert(vadj != NULL);
		assert(hadj != NULL);

		gtk_adjustment_set_value(vadj, y);
		gtk_adjustment_set_value(hadj, x);
	}
	return NSERROR_OK;
}


/**
 * scroll window core window callback
 *
 * \param cw core window handle.
 * \param r rectangle that needs scrolling.
 */
static nserror
nsgtk_cw_get_scroll(const struct core_window *cw, int *x, int *y)
{
	struct nsgtk_corewindow *nsgtk_cw = (struct nsgtk_corewindow *)cw;

	if (nsgtk_cw->scrolled != NULL) {
		GtkAdjustment *vadj;
		GtkAdjustment *hadj;

		vadj = gtk_scrolled_window_get_vadjustment(nsgtk_cw->scrolled);
		hadj = gtk_scrolled_window_get_hadjustment(nsgtk_cw->scrolled);

		assert(vadj != NULL);
		assert(hadj != NULL);

		*y = (int)(gtk_adjustment_get_value(vadj));
		*x = (int)(gtk_adjustment_get_value(hadj));
	} else {
		*x = 0;
		*y = 0;
	}
	return NSERROR_OK;
}


/**
 * Callback from the core to obtain the window viewport dimensions
 *
 * \param[in] cw the core window object
 * \param[out] width to be set to viewport width in px
 * \param[out] height to be set to viewport height in px
 */
static nserror
nsgtk_cw_get_window_dimensions(const struct core_window *cw,
		int *width, int *height)
{
	struct nsgtk_corewindow *nsgtk_cw = (struct nsgtk_corewindow *)cw;
	if (nsgtk_cw->scrolled != NULL) {
		GtkAdjustment *vadj;
		GtkAdjustment *hadj;
		gdouble page;

		hadj = gtk_scrolled_window_get_hadjustment(nsgtk_cw->scrolled);
		g_object_get(hadj, "page-size", &page, NULL);
		*width = page;

		vadj = gtk_scrolled_window_get_vadjustment(nsgtk_cw->scrolled);
		g_object_get(vadj, "page-size", &page, NULL);
		*height = page;
	} else {
		GtkAllocation allocation;
		gtk_widget_get_allocation(GTK_WIDGET(nsgtk_cw->drawing_area),
					  &allocation);
		*width = allocation.width;
		*height = allocation.height;
	}
	return NSERROR_OK;
}


/**
 * update window drag status core window callback
 *
 * \param cw core window handle.
 * \param ds The new drag status.
 */
static nserror
nsgtk_cw_drag_status(struct core_window *cw, core_window_drag_status ds)
{
	struct nsgtk_corewindow *nsgtk_cw = (struct nsgtk_corewindow *)cw;
	nsgtk_cw->drag_status = ds;

	return NSERROR_OK;
}


/**
 * core window callback table for nsgtk
 */
static struct core_window_callback_table nsgtk_cw_cb_table = {
	.invalidate = nsgtk_cw_invalidate_area,
	.update_size = nsgtk_cw_update_size,
	.set_scroll = nsgtk_cw_set_scroll,
	.get_scroll = nsgtk_cw_get_scroll,
	.get_window_dimensions = nsgtk_cw_get_window_dimensions,
	.drag_status = nsgtk_cw_drag_status
};


/* exported function documented gtk/corewindow.h */
nserror nsgtk_corewindow_init(struct nsgtk_corewindow *nsgtk_cw)
{
	nsgtk_cw->cb_table = &nsgtk_cw_cb_table;
	nsgtk_cw->drag_status = CORE_WINDOW_DRAG_NONE;

	/* input method setup */
	nsgtk_cw->input_method = gtk_im_multicontext_new();
	gtk_im_context_set_client_window(nsgtk_cw->input_method,
		gtk_widget_get_parent_window(GTK_WIDGET(nsgtk_cw->drawing_area)));
	gtk_im_context_set_use_preedit(nsgtk_cw->input_method, FALSE);

	g_signal_connect(G_OBJECT(nsgtk_cw->input_method),
			 "commit",
			 G_CALLBACK(nsgtk_cw_input_method_commit),
			 nsgtk_cw);

	nsgtk_connect_draw_event(GTK_WIDGET(nsgtk_cw->drawing_area),
				 G_CALLBACK(nsgtk_cw_draw_event),
				 nsgtk_cw);

	g_signal_connect(G_OBJECT(nsgtk_cw->drawing_area),
			 "button-press-event",
			 G_CALLBACK(nsgtk_cw_button_press_event),
			 nsgtk_cw);

	g_signal_connect(G_OBJECT(nsgtk_cw->drawing_area),
			 "button-release-event",
			 G_CALLBACK(nsgtk_cw_button_release_event),
			 nsgtk_cw);

	g_signal_connect(G_OBJECT(nsgtk_cw->drawing_area),
			 "motion-notify-event",
			 G_CALLBACK(nsgtk_cw_motion_notify_event),
			 nsgtk_cw);

	g_signal_connect(G_OBJECT(nsgtk_cw->drawing_area),
			 "key-press-event",
			 G_CALLBACK(nsgtk_cw_keypress_event),
			 nsgtk_cw);

	g_signal_connect(G_OBJECT(nsgtk_cw->drawing_area),
			 "key-release-event",
			 G_CALLBACK(nsgtk_cw_keyrelease_event),
			 nsgtk_cw);

	nsgtk_widget_override_background_color(
		GTK_WIDGET(nsgtk_cw->drawing_area),
		GTK_STATE_FLAG_NORMAL,
		0, 0xffff, 0xffff, 0xffff);

	return NSERROR_OK;
}

/* exported interface documented in gtk/corewindow.h */
nserror nsgtk_corewindow_fini(struct nsgtk_corewindow *nsgtk_cw)
{
	g_object_unref(nsgtk_cw->input_method);

	return NSERROR_OK;
}







netsurf-vince/pdf/frontends/gtk/corewindow.h

/*
 * Copyright 2016 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef GTK_COREWINDOW_H
#define GTK_COREWINDOW_H

#include "netsurf/core_window.h"

/**
 * nsgtk core window mouse state
 */
struct nsgtk_corewindow_mouse {
	browser_mouse_state state; /**< last event status */
	bool pressed;
	int pressed_x;
	int pressed_y;
	int last_x;
	int last_y;
};

/**
 * nsgtk core window state
 */
struct nsgtk_corewindow {
	/* public variables */
	/** GTK drawable widget */
	GtkDrawingArea *drawing_area;
	/** scrollable area drawing area is within */
	GtkScrolledWindow *scrolled;

	/* private variables */
	/** Input method */
	GtkIMContext *input_method;
	/** table of callbacks for core window operations */
	struct core_window_callback_table *cb_table;
	/** mouse state */
	struct nsgtk_corewindow_mouse mouse_state;
	/** drag status set by core */
	core_window_drag_status drag_status;

	/**
	 * callback to draw on drawable area of nsgtk core window
	 *
	 * \param nsgtk_cw The nsgtk core window structure.
	 * \param r The rectangle of the window that needs updating.
	 * \return NSERROR_OK on success otherwise appropriate error code
	 */
	nserror (*draw)(struct nsgtk_corewindow *nsgtk_cw, struct rect *r);

	/**
	 * callback for keypress on nsgtk core window
	 *
	 * \param nsgtk_cw The nsgtk core window structure.
	 * \param nskey The netsurf key code.
	 * \return NSERROR_OK if key processed,
	 *         NSERROR_NOT_IMPLEMENTED if key not processed
	 *         otherwise appropriate error code
	 */
	nserror (*key)(struct nsgtk_corewindow *nsgtk_cw, uint32_t nskey);

	/**
	 * callback for mouse event on nsgtk core window
	 *
	 * \param nsgtk_cw The nsgtk core window structure.
	 * \param mouse_state mouse state
	 * \param x location of event
	 * \param y location of event
	 * \return NSERROR_OK on success otherwise appropriate error code.
	 */
	nserror (*mouse)(struct nsgtk_corewindow *nsgtk_cw, browser_mouse_state mouse_state, int x, int y);
};

/**
 * initialise elements of gtk core window.
 *
 * \param nsgtk_cw A gtk core window structure to initialise
 * \return NSERROR_OK on successful initialisation otherwise error code.
 */
nserror nsgtk_corewindow_init(struct nsgtk_corewindow *nsgtk_cw);

/**
 * finalise elements of gtk core window.
 *
 * \param nsgtk_cw A gtk core window structure to initialise
 * \return NSERROR_OK on successful finalisation otherwise error code.
 */
nserror nsgtk_corewindow_fini(struct nsgtk_corewindow *nsgtk_cw);

#endif







netsurf-vince/pdf/frontends/gtk/download.c

/*
 * Copyright 2008 Michael Lester <element3260@gmail.com>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdlib.h>
#include <string.h>
#include <math.h>

#include <gtk/gtk.h>
#include <glib/gstdio.h>

#include "utils/log.h"
#include "utils/utils.h"
#include "utils/nsurl.h"
#include "utils/messages.h"
#include "utils/nsoption.h"
#include "utils/string.h"
#include "desktop/download.h"
#include "netsurf/download.h"

#include "gtk/warn.h"
#include "gtk/scaffolding.h"
#include "gtk/toolbar_items.h"
#include "gtk/window.h"
#include "gtk/compat.h"
#include "gtk/resources.h"
#include "gtk/download.h"

#define UPDATE_RATE 500 /* In milliseconds */

struct download_context;

enum {
	NSGTK_DOWNLOAD_PROGRESS,
	NSGTK_DOWNLOAD_INFO,
	NSGTK_DOWNLOAD_REMAINING,
	NSGTK_DOWNLOAD_SPEED,
	NSGTK_DOWNLOAD_PULSE,
	NSGTK_DOWNLOAD_STATUS,
	NSGTK_DOWNLOAD,

	NSGTK_DOWNLOAD_N_COLUMNS
};

typedef enum {
	NSGTK_DOWNLOAD_NONE,
	NSGTK_DOWNLOAD_WORKING,
	NSGTK_DOWNLOAD_ERROR,
	NSGTK_DOWNLOAD_COMPLETE,
	NSGTK_DOWNLOAD_CANCELED
} nsgtk_download_status;

typedef enum {
	NSGTK_DOWNLOAD_PAUSE	= 1 << 0,
	NSGTK_DOWNLOAD_RESUME	= 1 << 1,
	NSGTK_DOWNLOAD_CANCEL	= 1 << 2,
	NSGTK_DOWNLOAD_CLEAR	= 1 << 3
} nsgtk_download_actions;

static const gchar* status_messages[] =	{
	NULL,
	"gtkWorking",
	"gtkError",
	"gtkComplete",
	"gtkCanceled"
};

/**
 * context for each download.
 */
struct gui_download_window {
	struct download_context *ctx;
	nsgtk_download_actions sensitivity;
	nsgtk_download_status status;

	GString *name;
	GString *time_left;
	unsigned long long int size_total;
	unsigned long long int size_downloaded;
	gint progress;
	gfloat time_remaining;
	gfloat start_time;
	gfloat speed;

	GtkTreeRowReference *row;
	GIOChannel *write;
	GError *error;
};

typedef	void (*nsgtk_download_selection_action)(struct gui_download_window *dl,
						void *user_data);

/**
 * context for a nsgtk download window.
 */
struct download_window_ctx {
	GtkWindow *window;
	GtkWindow *parent;

	GtkProgressBar *progress;

	GtkTreeView *tree;
	GtkListStore *store;
	GtkTreeSelection *selection;
	GtkTreeIter iter;

	GTimer *timer;
	GList *list;
	GtkButton *pause;
	GtkButton *clear;
	GtkButton *cancel;
	GtkButton *resume;

	gint num_active;
};

/**
 * global instance of the download window
 */
static struct download_window_ctx dl_ctx;


static GtkTreeView* nsgtk_download_tree_view_new(GtkBuilder *gladeFile)
{
	GtkTreeView *treeview;
	GtkCellRenderer *renderer;

	treeview = GTK_TREE_VIEW(gtk_builder_get_object(gladeFile,
							"treeDownloads"));

	/* Progress column */
	renderer = gtk_cell_renderer_progress_new();
	gtk_tree_view_insert_column_with_attributes(treeview,
						    -1,
						    messages_get("gtkProgress"),
						    renderer,
						    "value",
						    NSGTK_DOWNLOAD_PROGRESS,
						    "pulse",
						    NSGTK_DOWNLOAD_PULSE,
						    "text",
						    NSGTK_DOWNLOAD_STATUS,
						    NULL);

	/* Information column */
	renderer = gtk_cell_renderer_text_new();
	g_object_set(G_OBJECT(renderer),
		     "wrap-mode",
		     PANGO_WRAP_WORD_CHAR,
		     "wrap-width",
		     300,
		     NULL);
	gtk_tree_view_insert_column_with_attributes(treeview,
						    -1,
						    messages_get("gtkDetails"),
						    renderer,
						    "text",
						    NSGTK_DOWNLOAD_INFO,
						    NULL);
	gtk_tree_view_column_set_expand(
			gtk_tree_view_get_column(treeview,
						 NSGTK_DOWNLOAD_INFO), TRUE);

	/* Time remaining column */
	renderer = gtk_cell_renderer_text_new();
	gtk_tree_view_insert_column_with_attributes(treeview,
						    -1,
						    messages_get("gtkRemaining"),
						    renderer,
						    "text",
						    NSGTK_DOWNLOAD_REMAINING,
						    NULL);

	/* Speed column */
	renderer = gtk_cell_renderer_text_new();
	gtk_tree_view_insert_column_with_attributes(treeview,
						    -1,
						    messages_get("gtkSpeed"),
						    renderer,
						    "text",
						    NSGTK_DOWNLOAD_SPEED,
						    NULL);

	return treeview;
}


static gint
nsgtk_download_sort(GtkTreeModel *model,
		    GtkTreeIter *a,
		    GtkTreeIter *b,
		    gpointer userdata)
{
	struct gui_download_window *dl1, *dl2;

	gtk_tree_model_get(model, a, NSGTK_DOWNLOAD, &dl1, -1);
	gtk_tree_model_get(model, b, NSGTK_DOWNLOAD, &dl2, -1);

	return dl1->status - dl2->status;
}


static void
nsgtk_download_sensitivity_update_buttons(nsgtk_download_actions sensitivity)
{
	/* Glade seems to pack the buttons in an arbitrary order */
	enum { PAUSE_BUTTON, CLEAR_BUTTON, CANCEL_BUTTON, RESUME_BUTTON };

	gtk_widget_set_sensitive(GTK_WIDGET(dl_ctx.pause),
				 sensitivity & NSGTK_DOWNLOAD_PAUSE);
	gtk_widget_set_sensitive(GTK_WIDGET(dl_ctx.clear),
				 sensitivity & NSGTK_DOWNLOAD_CLEAR);
	gtk_widget_set_sensitive(GTK_WIDGET(dl_ctx.cancel),
				 sensitivity & NSGTK_DOWNLOAD_CANCEL);
	gtk_widget_set_sensitive(GTK_WIDGET(dl_ctx.resume),
				 sensitivity & NSGTK_DOWNLOAD_RESUME);
}


static void nsgtk_download_sensitivity_evaluate(GtkTreeSelection *selection)
{
	GtkTreeIter iter;
	GList *rows;
	gboolean selected;
	GtkTreeModel *model;
	nsgtk_download_actions sensitivity = 0;
	struct gui_download_window *dl;

	model = GTK_TREE_MODEL(dl_ctx.store);

	selected = gtk_tree_selection_count_selected_rows(selection);
	if (selected) {
		rows = gtk_tree_selection_get_selected_rows(selection, &model);
		while (rows != NULL) {
			gtk_tree_model_get_iter(model,
						&iter,
						(GtkTreePath*)rows->data);
			gtk_tree_model_get(model,
					   &iter,
					   NSGTK_DOWNLOAD,
					   &dl,
					   -1);
			sensitivity |= dl->sensitivity;
			rows = rows->next;
		}
	} else {
		rows = dl_ctx.list;
		while (rows != NULL) {
			dl = rows->data;
			sensitivity |= (dl->sensitivity & NSGTK_DOWNLOAD_CLEAR);
			rows = rows->next;
		}
	}

	nsgtk_download_sensitivity_update_buttons(sensitivity);
}


/**
 * Wrapper to GFunc-ify gtk_tree_path_free for g_list_foreach.
 */
static void
nsgtk_download_gfunc__gtk_tree_path_free(gpointer data, gpointer user_data)
{
	gtk_tree_path_free(data);
}


/**
 * Wrapper to GFunc-ify g_free for g_list_foreach.
 */
static void
nsgtk_download_gfunc__g_free(gpointer data, gpointer user_data)
{
	g_free(data);
}


static void nsgtk_download_do(nsgtk_download_selection_action action)
{
	GList *rows, *dls = NULL;
	GtkTreeModel *model;

	if (gtk_tree_selection_count_selected_rows(dl_ctx.selection)) {
		model = GTK_TREE_MODEL(dl_ctx.store);

		rows = gtk_tree_selection_get_selected_rows(dl_ctx.selection,
							    &model);
		while (rows != NULL) {
			struct gui_download_window *dl;

			gtk_tree_model_get_iter(GTK_TREE_MODEL(dl_ctx.store),
						&dl_ctx.iter,
						(GtkTreePath*)rows->data);

			gtk_tree_model_get(GTK_TREE_MODEL(dl_ctx.store),
					   &dl_ctx.iter,
					   NSGTK_DOWNLOAD,
					   &dl,
					   -1);

			dls = g_list_prepend(dls, dl);

			rows = rows->next;
		}
		g_list_foreach(rows,
			       nsgtk_download_gfunc__gtk_tree_path_free,
			       NULL);
		g_list_foreach(rows,
			       nsgtk_download_gfunc__g_free,
			       NULL);
		g_list_free(rows);
	} else {
		dls = g_list_copy(dl_ctx.list);
	}

	g_list_foreach(dls, (GFunc)action, NULL);
	g_list_free(dls);
}


static gchar* nsgtk_download_info_to_string(struct gui_download_window *dl)
{
	gchar *size_info;
	gchar *r;

	size_info = g_strdup_printf(messages_get("gtkSizeInfo"),
				    human_friendly_bytesize(dl->size_downloaded),
				    dl->size_total == 0 ?
				    messages_get("gtkUnknownSize") :
				    human_friendly_bytesize(dl->size_total));

	if (dl->status != NSGTK_DOWNLOAD_ERROR) {
		r = g_strdup_printf("%s\n%s", dl->name->str, size_info);
	} else {
		r = g_strdup_printf("%s\n%s", dl->name->str, dl->error->message);
	}

	g_free(size_info);

	return r;
}


static gchar* nsgtk_download_time_to_string(gint seconds)
{
	gint hours, minutes;

	if (seconds < 0) {
		return g_strdup("-");
	}

	hours = seconds / 3600;
	seconds -= hours * 3600;
	minutes = seconds / 60;
	seconds -= minutes * 60;

	if (hours > 0) {
		return g_strdup_printf("%u:%02u:%02u",
				       hours,
				       minutes,
				       seconds);
	} else {
		return g_strdup_printf("%u:%02u", minutes, seconds);
	}
}


static void nsgtk_download_store_update_item(struct gui_download_window *dl)
{
	gchar *info = nsgtk_download_info_to_string(dl);
	char *human = human_friendly_bytesize(dl->speed);
	char speed[strlen(human) + SLEN("/s") + 1];
	sprintf(speed, "%s/s", human);
	gchar *time = nsgtk_download_time_to_string(dl->time_remaining);
	gboolean pulse = dl->status == NSGTK_DOWNLOAD_WORKING;

	/* Updates iter (which is needed to set and get data) with the dl row */
	gtk_tree_model_get_iter(GTK_TREE_MODEL(dl_ctx.store),
				&dl_ctx.iter,
				gtk_tree_row_reference_get_path(dl->row));

	gtk_list_store_set(dl_ctx.store, &dl_ctx.iter,
			   NSGTK_DOWNLOAD_PULSE, pulse ? dl->progress : -1,
			   NSGTK_DOWNLOAD_PROGRESS, pulse ? 0 : dl->progress,
			   NSGTK_DOWNLOAD_INFO, info,
			   NSGTK_DOWNLOAD_SPEED, dl->speed == 0 ? "-" : speed,
			   NSGTK_DOWNLOAD_REMAINING, time,
			   NSGTK_DOWNLOAD, dl,
			   -1);

	g_free(info);
	g_free(time);
}


static gboolean nsgtk_download_update(gboolean force_update)
{
	/* Be sure we need to update */
	if (!nsgtk_widget_get_visible(GTK_WIDGET(dl_ctx.window))) {
		return TRUE;
	}

	GList *list;
	gchar *text;
	gboolean update, pulse_mode = FALSE;
	unsigned long long int downloaded = 0;
	unsigned long long int total = 0;
	gint dls = 0;
	gfloat percent, elapsed = g_timer_elapsed(dl_ctx.timer, NULL);

	dl_ctx.num_active = 0;

	for (list = dl_ctx.list; list != NULL; list = list->next) {
		struct gui_download_window *dl = list->data;
		update = force_update;

		switch (dl->status) {
		case NSGTK_DOWNLOAD_WORKING:
			pulse_mode = TRUE;
			/* Fall through */

		case NSGTK_DOWNLOAD_NONE:
			dl->speed = dl->size_downloaded /
				(elapsed - dl->start_time);
			if (dl->status == NSGTK_DOWNLOAD_NONE) {
				dl->time_remaining = (dl->size_total -
						      dl->size_downloaded)/
					dl->speed;
				dl->progress = (double)dl->size_downloaded /
					(double)dl->size_total * 100;
			} else {
				dl->progress++;
			}

			dl_ctx.num_active++;
			update = TRUE;
			/* Fall through */

		case NSGTK_DOWNLOAD_COMPLETE:
			downloaded += dl->size_downloaded;
			total += dl->size_total;
			dls++;

		default:
			;//Do nothing

		}
		if (update) {
			nsgtk_download_store_update_item(dl);
		}
	}

	if (pulse_mode) {
		text = g_strdup_printf(
			messages_get(dl_ctx.num_active > 1 ?
				     "gtkProgressBarPulse" :
				     "gtkProgressBarPulseSingle"),
			dl_ctx.num_active);
		gtk_progress_bar_pulse(dl_ctx.progress);
		gtk_progress_bar_set_text(dl_ctx.progress, text);
	} else {
		percent = total != 0 ? (double)downloaded / (double)total : 0;
		text = g_strdup_printf(messages_get("gtkProgressBar"),
				       floor(percent * 100), dls);
		gtk_progress_bar_set_fraction(dl_ctx.progress,
					      percent);
		gtk_progress_bar_set_text(dl_ctx.progress, text);
	}

	g_free(text);

	if (dl_ctx.num_active == 0) {
		return FALSE; /* Returning FALSE here cancels the g_timeout */
	} else {
		return TRUE;
	}
}


static void
nsgtk_download_store_clear_item(struct gui_download_window *dl,	void *user_data)
{
	if (dl->sensitivity & NSGTK_DOWNLOAD_CLEAR) {
		dl_ctx.list = g_list_remove(dl_ctx.list, dl);

		gtk_tree_model_get_iter(GTK_TREE_MODEL(dl_ctx.store),
					&dl_ctx.iter,
					gtk_tree_row_reference_get_path(dl->row));
		gtk_list_store_remove(dl_ctx.store,
				      &dl_ctx.iter);

		download_context_destroy(dl->ctx);
		g_string_free(dl->name, TRUE);
		g_string_free(dl->time_left, TRUE);
		g_free(dl);

		nsgtk_download_sensitivity_evaluate(dl_ctx.selection);
		nsgtk_download_update(FALSE);
	}
}


static void
nsgtk_download_tree_view_row_activated(GtkTreeView *tree,
				       GtkTreePath *path,
				       GtkTreeViewColumn *column,
				       gpointer data)
{
	GtkTreeModel *model;
	GtkTreeIter iter;

	model = gtk_tree_view_get_model(tree);

	if (gtk_tree_model_get_iter(model, &iter, path)) {
		/* TODO: This will be a context action (pause, start, clear) */
		nsgtk_download_do(nsgtk_download_store_clear_item);
	}
}


static void
nsgtk_download_change_sensitivity(struct gui_download_window *dl,
				  nsgtk_download_actions sensitivity)
{
	dl->sensitivity = sensitivity;
	nsgtk_download_sensitivity_evaluate(dl_ctx.selection);
}


static void
nsgtk_download_change_status(struct gui_download_window *dl,
			     nsgtk_download_status status)
{
	dl->status = status;
	if (status != NSGTK_DOWNLOAD_NONE) {
		gtk_tree_model_get_iter(GTK_TREE_MODEL(dl_ctx.store),
					&dl_ctx.iter,
					gtk_tree_row_reference_get_path(dl->row));

		gtk_list_store_set(dl_ctx.store, &dl_ctx.iter,
				   NSGTK_DOWNLOAD_STATUS,
				   messages_get(status_messages[status]), -1);
	}
}


static void
nsgtk_download_store_cancel_item(struct gui_download_window *dl,
				 void *user_data)
{
	if (dl->sensitivity & NSGTK_DOWNLOAD_CANCEL) {
		dl->speed = 0;
		dl->size_downloaded = 0;
		dl->progress = 0;
		dl->time_remaining = -1;
		nsgtk_download_change_sensitivity(dl, NSGTK_DOWNLOAD_CLEAR);
		nsgtk_download_change_status(dl, NSGTK_DOWNLOAD_CANCELED);

		download_context_abort(dl->ctx);

		g_unlink(download_context_get_filename(dl->ctx));

		nsgtk_download_update(TRUE);
	}
}


static gboolean nsgtk_download_hide(GtkWidget *window)
{
	gtk_widget_hide(window);
	return TRUE;
}


/**
 * Prompt user for downloaded file name
 *
 * \param filename The original name of the file
 * \param domain the domain the file is being downloaded from
 * \param size The size of the file being downloaded
 */
static gchar*
nsgtk_download_dialog_show(const gchar *filename,
			   const gchar *domain,
			   const gchar *size)
{
	enum { GTK_RESPONSE_DOWNLOAD, GTK_RESPONSE_SAVE_AS };
	GtkWidget *dialog;
	char *destination = NULL;
	gchar *message;
	gchar *info;

	message = g_strdup(messages_get("gtkStartDownload"));
	info = g_strdup_printf(messages_get("gtkInfo"), filename, domain, size);

	dialog = gtk_message_dialog_new_with_markup(
				dl_ctx.parent,
				GTK_DIALOG_DESTROY_WITH_PARENT,
				GTK_MESSAGE_QUESTION, GTK_BUTTONS_NONE,
				"<span size=\"x-large\" weight=\"ultrabold\">%s</span>"
				"\n\n<small>%s</small>",
				message,
				info);

	gtk_dialog_add_buttons(GTK_DIALOG(dialog),
			       NSGTK_STOCK_SAVE, GTK_RESPONSE_DOWNLOAD,
			       NSGTK_STOCK_CANCEL, GTK_RESPONSE_CANCEL,
			       NSGTK_STOCK_SAVE_AS, GTK_RESPONSE_SAVE_AS,
			       NULL);

	gint result = gtk_dialog_run(GTK_DIALOG(dialog));
	gtk_widget_destroy(dialog);
	g_free(message);
	g_free(info);

	switch (result) {
	case GTK_RESPONSE_SAVE_AS: {
		dialog = gtk_file_chooser_dialog_new(
				messages_get("gtkSave"),
				dl_ctx.parent,
				GTK_FILE_CHOOSER_ACTION_SAVE,
				NSGTK_STOCK_CANCEL, GTK_RESPONSE_CANCEL,
				NSGTK_STOCK_SAVE, GTK_RESPONSE_ACCEPT,
				NULL);
		gtk_file_chooser_set_current_name
			(GTK_FILE_CHOOSER(dialog), filename);
		gtk_file_chooser_set_current_folder
			(GTK_FILE_CHOOSER(dialog),
			 nsoption_charp(downloads_directory));
		gtk_file_chooser_set_do_overwrite_confirmation
			(GTK_FILE_CHOOSER(dialog),
			 nsoption_bool(request_overwrite));

		gint result = gtk_dialog_run(GTK_DIALOG(dialog));
		if (result == GTK_RESPONSE_ACCEPT)
			destination = gtk_file_chooser_get_filename
				(GTK_FILE_CHOOSER(dialog));
		gtk_widget_destroy(dialog);
		break;
	}
	case GTK_RESPONSE_DOWNLOAD: {
		destination = malloc(strlen(nsoption_charp(downloads_directory))
				     + strlen(filename) + SLEN("/") + 1);
		if (destination == NULL) {
			nsgtk_warning(messages_get("NoMemory"), 0);
			break;
		}
		sprintf(destination, "%s/%s",
			nsoption_charp(downloads_directory), filename);
		/* Test if file already exists and display overwrite
		 * confirmation if needed */
		if (g_file_test(destination, G_FILE_TEST_EXISTS) &&
		    nsoption_bool(request_overwrite)) {
			GtkWidget *button;

			message = g_strdup_printf(messages_get("gtkOverwrite"),
						  filename);
			info = g_strdup_printf(messages_get("gtkOverwriteInfo"),
					       nsoption_charp(downloads_directory));

			dialog = gtk_message_dialog_new_with_markup(
						dl_ctx.parent,
						GTK_DIALOG_DESTROY_WITH_PARENT,
						GTK_MESSAGE_QUESTION,
						GTK_BUTTONS_CANCEL,
						"<b>%s</b>",
						message);
			gtk_message_dialog_format_secondary_markup(
						GTK_MESSAGE_DIALOG(dialog),
						"%s",
						info);

			button = gtk_dialog_add_button(GTK_DIALOG(dialog),
						       "_Replace",
						       GTK_RESPONSE_DOWNLOAD);
			gtk_button_set_image(GTK_BUTTON(button),
					     nsgtk_image_new_from_stock(
							NSGTK_STOCK_SAVE,
							GTK_ICON_SIZE_BUTTON));

			gint result = gtk_dialog_run(GTK_DIALOG(dialog));
			if (result == GTK_RESPONSE_CANCEL)
				destination = NULL;

			gtk_widget_destroy(dialog);
			g_free(message);
			g_free(info);
		}
		break;
	}
	}
	return destination;
}


static gboolean nsgtk_download_handle_error(GError *error)
{
	GtkWidget*dialog;
	gchar *message;

	if (error != NULL) {
		message = g_strdup_printf(messages_get("gtkFileError"),
					  error->message);

		dialog = gtk_message_dialog_new_with_markup(
					dl_ctx.parent,
					GTK_DIALOG_MODAL,
					GTK_MESSAGE_ERROR,
					GTK_BUTTONS_OK,
					"<big><b>%s</b></big>\n\n"
					"<small>%s</small>",
					messages_get("gtkFailed"),
					message);

		gtk_dialog_run(GTK_DIALOG(dialog));
		gtk_widget_destroy(dialog);
		return TRUE;
	}
	return FALSE;
}


static void nsgtk_download_store_create_item(struct gui_download_window *dl)
{
	nsgtk_download_store_update_item(dl);
	/* The iter has already been updated to this row */
	gtk_list_store_set(dl_ctx.store,
			   &dl_ctx.iter,
			   NSGTK_DOWNLOAD,
			   dl,
			   -1);
}


/**
 * Wrapper to GSourceFunc-ify nsgtk_download_update.
 */
static gboolean
nsgtk_download_gsourcefunc__nsgtk_download_update(gpointer user_data)
{
	return nsgtk_download_update(FALSE);
}


/**
 * core callback on creating a new download
 */
static struct gui_download_window *
gui_download_window_create(download_context *ctx, struct gui_window *gui)
{
	nsurl *url;
	unsigned long long int total_size;
	gchar *domain;
	gchar *destination;
	gboolean unknown_size;
	struct gui_download_window *download;
	const char *size;

	url = download_context_get_url(ctx);
	total_size = download_context_get_total_length(ctx);
	unknown_size = total_size == 0;
	size = (total_size == 0 ?
		messages_get("gtkUnknownSize") :
		human_friendly_bytesize(total_size));

	dl_ctx.parent =	nsgtk_scaffolding_window(nsgtk_get_scaffold(gui));

	download = malloc(sizeof *download);
	if (download == NULL) {
		return NULL;
	}

	/* set the domain to the host component of the url if it exists */
	if (nsurl_has_component(url, NSURL_HOST)) {
		domain = g_strdup(lwc_string_data(nsurl_get_component(url, NSURL_HOST)));
	} else {
		domain = g_strdup(messages_get("gtkUnknownHost"));
	}
	if (domain == NULL) {
		free(download);
		return NULL;
	}

	/* show the dialog */
	destination = nsgtk_download_dialog_show(
		download_context_get_filename(ctx), domain, size);
	if (destination == NULL) {
		g_free(domain);
		free(download);
		return NULL;
	}

	/* Add the new row and store the reference to it (which keeps track of
	 * the tree changes) */
	gtk_list_store_prepend(dl_ctx.store, &dl_ctx.iter);
	download->row = gtk_tree_row_reference_new(
					GTK_TREE_MODEL(dl_ctx.store),
					gtk_tree_model_get_path(
						GTK_TREE_MODEL(dl_ctx.store),
						&dl_ctx.iter));

	download->ctx = ctx;
	download->name = g_string_new(download_context_get_filename(ctx));
	download->time_left = g_string_new("");
	download->size_total = total_size;
	download->size_downloaded = 0;
	download->speed = 0;
	download->start_time = g_timer_elapsed(dl_ctx.timer, NULL);
	download->time_remaining = -1;
	download->status = NSGTK_DOWNLOAD_NONE;
	download->progress = 0;
	download->error = NULL;
	download->write = g_io_channel_new_file(destination,
						"w",
						&download->error);

	if (nsgtk_download_handle_error(download->error)) {
		g_string_free(download->name, TRUE);
		g_string_free(download->time_left, TRUE);
		free(download);
		return NULL;
	}
	g_io_channel_set_encoding(download->write, NULL, &download->error);

	nsgtk_download_change_sensitivity(download, NSGTK_DOWNLOAD_CANCEL);

	nsgtk_download_store_create_item(download);
	nsgtk_download_show(dl_ctx.parent);

	if (unknown_size) {
		nsgtk_download_change_status(download, NSGTK_DOWNLOAD_WORKING);
	}

	if (dl_ctx.num_active == 0) {
		g_timeout_add(
			UPDATE_RATE,
			nsgtk_download_gsourcefunc__nsgtk_download_update,
			NULL);
	}

	dl_ctx.list = g_list_prepend(dl_ctx.list, download);

	return download;
}


/**
 * core callback on receipt of data
 */
static nserror
gui_download_window_data(struct gui_download_window *dw,
			 const char *data,
			 unsigned int size)
{
	g_io_channel_write_chars(dw->write, data, size, NULL, &dw->error);
	if (dw->error != NULL) {
		dw->speed = 0;
		dw->time_remaining = -1;

		nsgtk_download_change_sensitivity(dw, NSGTK_DOWNLOAD_CLEAR);
		nsgtk_download_change_status(dw, NSGTK_DOWNLOAD_ERROR);

		nsgtk_download_update(TRUE);

		gtk_window_present(dl_ctx.window);

		return NSERROR_SAVE_FAILED;
	}
	dw->size_downloaded += size;

	return NSERROR_OK;
}


/**
 * core callback on error
 */
static void
gui_download_window_error(struct gui_download_window *dw, const char *error_msg)
{
}


/**
 * core callback when core download is complete
 */
static void gui_download_window_done(struct gui_download_window *dw)
{
	g_io_channel_shutdown(dw->write, TRUE, &dw->error);
	g_io_channel_unref(dw->write);

	dw->speed = 0;
	dw->time_remaining = -1;
	dw->progress = 100;
	dw->size_total = dw->size_downloaded;
	nsgtk_download_change_sensitivity(dw, NSGTK_DOWNLOAD_CLEAR);
	nsgtk_download_change_status(dw, NSGTK_DOWNLOAD_COMPLETE);

	if (nsoption_bool(downloads_clear)) {
		nsgtk_download_store_clear_item(dw, NULL);
	} else {
		nsgtk_download_update(TRUE);
	}
}


static struct gui_download_table download_table = {
	.create = gui_download_window_create,
	.data = gui_download_window_data,
	.error = gui_download_window_error,
	.done = gui_download_window_done,
};

struct gui_download_table *nsgtk_download_table = &download_table;


/* exported interface documented in gtk/download.h */
nserror nsgtk_download_init(void)
{
	GtkBuilder* builder;
	nserror res;

	res = nsgtk_builder_new_from_resname("downloads", &builder);
	if (res != NSERROR_OK) {
		NSLOG(netsurf, INFO, "Download UI builder init failed");
		return res;
	}

	gtk_builder_connect_signals(builder, NULL);

	dl_ctx.pause = GTK_BUTTON(gtk_builder_get_object(builder,
							 "buttonPause"));
	dl_ctx.clear = GTK_BUTTON(gtk_builder_get_object(builder,
							 "buttonClear"));
	dl_ctx.cancel = GTK_BUTTON(gtk_builder_get_object(builder,
							  "buttonCancel"));
	dl_ctx.resume = GTK_BUTTON(gtk_builder_get_object(builder,
							  "buttonPlay"));

	dl_ctx.progress = GTK_PROGRESS_BAR(gtk_builder_get_object(builder,
								  "progressBar"));
	dl_ctx.window = GTK_WINDOW(gtk_builder_get_object(builder,
							  "wndDownloads"));
	dl_ctx.parent = NULL;

	gtk_window_set_transient_for(GTK_WINDOW(dl_ctx.window),
				     dl_ctx.parent);
	gtk_window_set_destroy_with_parent(GTK_WINDOW(dl_ctx.window),
					   FALSE);

	dl_ctx.timer = g_timer_new();

	dl_ctx.tree = nsgtk_download_tree_view_new(builder);

	dl_ctx.store = gtk_list_store_new(NSGTK_DOWNLOAD_N_COLUMNS,
					  G_TYPE_INT, /* % complete */
					  G_TYPE_STRING, /* Description */
					  G_TYPE_STRING, /* Time remaining */
					  G_TYPE_STRING, /* Speed */
					  G_TYPE_INT,	/* Pulse */
					  G_TYPE_STRING, /* Status */
					  G_TYPE_POINTER /* Download structure */
					  );


	gtk_tree_view_set_model(dl_ctx.tree, GTK_TREE_MODEL(dl_ctx.store));

	gtk_tree_sortable_set_sort_func(GTK_TREE_SORTABLE(dl_ctx.store),
					NSGTK_DOWNLOAD_STATUS,
					(GtkTreeIterCompareFunc)nsgtk_download_sort, NULL, NULL);
	gtk_tree_sortable_set_sort_column_id(GTK_TREE_SORTABLE(dl_ctx.store),
					     NSGTK_DOWNLOAD_STATUS,
					     GTK_SORT_ASCENDING);

	g_object_unref(dl_ctx.store);

	dl_ctx.selection = gtk_tree_view_get_selection(dl_ctx.tree);
	gtk_tree_selection_set_mode(dl_ctx.selection, GTK_SELECTION_MULTIPLE);

	g_signal_connect(G_OBJECT(dl_ctx.selection),
			 "changed",
			 G_CALLBACK(nsgtk_download_sensitivity_evaluate),
			 NULL);

	g_signal_connect(dl_ctx.tree,
			 "row-activated",
			 G_CALLBACK(nsgtk_download_tree_view_row_activated),
			 NULL);

	g_signal_connect_swapped(gtk_builder_get_object(builder, "buttonClear"),
				 "clicked",
				 G_CALLBACK(nsgtk_download_do),
				 nsgtk_download_store_clear_item);

	g_signal_connect_swapped(gtk_builder_get_object(builder, "buttonCancel"),
				 "clicked",
				 G_CALLBACK(nsgtk_download_do),
				 nsgtk_download_store_cancel_item);

	g_signal_connect(G_OBJECT(dl_ctx.window),
			 "delete-event",
			 G_CALLBACK(nsgtk_download_hide),
			 NULL);

	return NSERROR_OK;
}


/* exported interface documented in gtk/download.h */
void nsgtk_download_destroy ()
{
	nsgtk_download_do(nsgtk_download_store_cancel_item);
}


/* exported interface documented in gtk/download.h */
bool nsgtk_check_for_downloads(GtkWindow *parent)
{
	GtkWidget *dialog;
	gint response;

	if (dl_ctx.num_active == 0) {
		return false;
	}

	dialog = gtk_message_dialog_new_with_markup(
				parent,
				GTK_DIALOG_MODAL,
				GTK_MESSAGE_WARNING,
				GTK_BUTTONS_NONE,
				"<big><b>%s</b></big>\n\n"
				"<small>%s</small>",
				messages_get("gtkQuit"),
				messages_get("gtkDownloadsRunning"));

	gtk_dialog_add_buttons(GTK_DIALOG(dialog),
			       "gtk-cancel", GTK_RESPONSE_CANCEL,
			       "gtk-quit", GTK_RESPONSE_CLOSE,
			       NULL);

	response = gtk_dialog_run(GTK_DIALOG(dialog));
	gtk_widget_destroy(dialog);

	if (response == GTK_RESPONSE_CANCEL) {
		return true;
	}

	return false;
}


/* exported interface documented in gtk/download.h */
void nsgtk_download_show(GtkWindow *parent)
{
	gtk_window_set_transient_for(dl_ctx.window, dl_ctx.parent);
	gtk_window_present(dl_ctx.window);
}
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/*
 * Copyright 2008 Michael Lester <element3260@gmail.com>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef GTK_DOWNLOAD_H
#define GTK_DOWNLOAD_H

/**
 * download operation table for gtk
 */
extern struct gui_download_table *nsgtk_download_table;


/**
 * Initialise download window ready for use.
 *
 * \return NSERROR_OK on success else appropriate error code on faliure.
 */
nserror nsgtk_download_init(void);


/**
 * Destroy download window
 */
void nsgtk_download_destroy(void);


/**
 * Check with user if download is in progress they want to complete
 *
 * \param parent The parent window for the prompt dialog.
 * \return true if the user wants to continue else false.
 */
bool nsgtk_check_for_downloads(GtkWindow *parent);


/**
 * Show the download window
 *
 * \param parent The parent window to use for the shown window
 */
void nsgtk_download_show(GtkWindow *parent);

#endif
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/*
 * Copyright 2007, 2014 Vincent Sanders <vince@netsurf-browser.org>
 * Copyright 2007 Rob Kendrick <rjek@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * file extension to mimetype mapping for the GTK frontend
 *
 * allows GTK frontend to map file extension to mime types using a
 * default builtin list and /etc/mime.types file if present.
 *
 * mime type and content type handling is derived from the BNF in
 * RFC822 section 3.3, RFC2045 section 5.1 and RFC6838 section
 * 4.2. Upshot is their charset and parsing is all a strict subset of
 * ASCII hence not using locale dependant ctype functions for parsing.
 */

#include <stdint.h>
#include <stdio.h>
#include <stdlib.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <unistd.h>
#include <string.h>
#include <strings.h>
#include <gtk/gtk.h>

#include "utils/log.h"
#include "utils/hashtable.h"
#include "utils/filepath.h"
#include "utils/file.h"
#include "utils/nsurl.h"
#include "utils/ascii.h"
#include "netsurf/fetch.h"

#include "gtk/gui.h"
#include "gtk/resources.h"
#include "gtk/fetch.h"

#define HASH_SIZE 117
#define MAX_LINE_LEN 256

static struct hash_table *mime_hash = NULL;

void gtk_fetch_filetype_init(const char *mimefile)
{
	struct stat statbuf;
	FILE *fh = NULL;

	mime_hash = hash_create(HASH_SIZE);

	/* Some OSes (mentioning no Solarises) have a worthlessly tiny
	 * /etc/mime.types that don't include essential things, so we
	 * pre-seed our hash with the essentials.  These will get
	 * over-ridden if they are mentioned in the mime.types file.
	 */

	hash_add(mime_hash, "css", "text/css");
	hash_add(mime_hash, "htm", "text/html");
	hash_add(mime_hash, "html", "text/html");
	hash_add(mime_hash, "jpg", "image/jpeg");
	hash_add(mime_hash, "jpeg", "image/jpeg");
	hash_add(mime_hash, "gif", "image/gif");
	hash_add(mime_hash, "png", "image/png");
	hash_add(mime_hash, "jng", "image/jng");
	hash_add(mime_hash, "mng", "image/mng");
	hash_add(mime_hash, "webp", "image/webp");
	hash_add(mime_hash, "spr", "image/x-riscos-sprite");
	hash_add(mime_hash, "bmp", "image/bmp");

	/* first, check to see if /etc/mime.types in preference */
	if ((stat("/etc/mime.types", &statbuf) == 0) &&
	    S_ISREG(statbuf.st_mode)) {
		mimefile = "/etc/mime.types";
	}

	fh = fopen(mimefile, "r");
	if (fh == NULL) {
		NSLOG(netsurf, INFO,
		      "Unable to open a mime.types file, so using a minimal one for you.");
		return;
	}

	while (feof(fh) == 0) {
		char line[MAX_LINE_LEN], *ptr, *type, *ext;

		if (fgets(line, sizeof(line), fh) == NULL)
			break;

		if ((feof(fh) == 0) && line[0] != '#') {
			ptr = line;

			/* search for the first non-whitespace character */
			while (ascii_is_space(*ptr)) {
				ptr++;
			}

			/* is this line empty other than leading whitespace? */
			if (*ptr == '\n' || *ptr == '\0') {
				continue;
			}

			type = ptr;

			/* search for the first whitespace char or NUL or
			 * NL */
			while (*ptr && (!ascii_is_space(*ptr))) {
				ptr++;
			}

			if (*ptr == '\0' || *ptr == '\n') {
				/* this mimetype has no extensions - read next
				 * line.
				 */
				continue;
			}

			*ptr++ = '\0';

			/* search for the first non-whitespace character which
			 * will be the first filename extenion */
			while (ascii_is_space(*ptr)) {
				ptr++;
			}

			while (true) {
				ext = ptr;

				/* search for the first whitespace char or
				 * NUL or NL which is the end of the ext.
				 */
				while (*ptr && (!ascii_is_space(*ptr))) {
					ptr++;
				}

				if (*ptr == '\0' || *ptr == '\n') {
					/* special case for last extension on
					 * the line
					 */
					*ptr = '\0';
					hash_add(mime_hash, ext, type);
					break;
				}

				*ptr++ = '\0';
				hash_add(mime_hash, ext, type);

				/* search for the first non-whitespace char or
				 * NUL or NL, to find start of next ext.
				 */
				while (*ptr &&
				       (ascii_is_space(*ptr)) &&
				       *ptr != '\n') {
					ptr++;
				}
			}
		}
	}

	fclose(fh);
}

void gtk_fetch_filetype_fin(void)
{
	hash_destroy(mime_hash);
}

const char *fetch_filetype(const char *unix_path)
{
	struct stat statbuf;
	char *ext;
	const char *ptr;
	char *lowerchar;
	const char *type;
	int l;

	/* stat the path to attempt to determine if the file is special */
	if (stat(unix_path, &statbuf) == 0) {
		/* stat suceeded so can check for directory */

		if (S_ISDIR(statbuf.st_mode)) {
			return "application/x-netsurf-directory";
		}
	}

	l = strlen(unix_path);

	/* Hacky RISC OS compatibility */
	if ((3 < l) && (strcasecmp(unix_path + l - 4, ",f79") == 0)) {
		return "text/css";
	} else if ((3 < l) && (strcasecmp(unix_path + l - 4, ",faf") == 0)) {
		return "text/html";
	} else if ((3 < l) && (strcasecmp(unix_path + l - 4, ",b60") == 0)) {
		return "image/png";
	} else if ((3 < l) && (strcasecmp(unix_path + l - 4, ",ff9") == 0)) {
		return "image/x-riscos-sprite";
	}

	if (strchr(unix_path, '.') == NULL) {
		/* no extension anywhere! */
		return "text/plain";
	}

	ptr = unix_path + strlen(unix_path);
	while (*ptr != '.' && *ptr != '/') {
		ptr--;
	}

	if (*ptr != '.') {
		return "text/plain";
	}

	ext = strdup(ptr + 1);	/* skip the . */

	/* the hash table only contains lower-case versions - make sure this
	 * copy is lower case too.
	 */
	lowerchar = ext;
	while (*lowerchar) {
		*lowerchar = ascii_to_lower(*lowerchar);
		lowerchar++;
	}

	type = hash_get(mime_hash, ext);
	free(ext);

	if (type == NULL) {
		type = "text/plain";
	}

	return type;
}


static nsurl *nsgtk_get_resource_url(const char *path)
{
	char buf[PATH_MAX];
	nsurl *url = NULL;

	/* favicon.ico -> favicon.png */
	if (strcmp(path, "favicon.ico") == 0) {
		nsurl_create("resource:favicon.png", &url);
	} else {
		netsurf_path_to_nsurl(filepath_sfind(respaths, buf, path), &url);
	}

	return url;
}

static struct gui_fetch_table fetch_table = {
	.filetype = fetch_filetype,

	.get_resource_url = nsgtk_get_resource_url,
	.get_resource_data = nsgtk_data_from_resname,
};

struct gui_fetch_table *nsgtk_fetch_table = &fetch_table;
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/*
 * Copyright 2014 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_GTK_FETCH_H
#define NETSURF_GTK_FETCH_H

extern struct gui_fetch_table *nsgtk_fetch_table;

void gtk_fetch_filetype_init(const char *mimefile);
void gtk_fetch_filetype_fin(void);
const char *fetch_filetype(const char *unix_path);

#endif







netsurf-vince/pdf/frontends/gtk/gdk.c

/*
 * Copyright 2011 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <string.h>

#include "utils/log.h"

#include "gtk/gdk.h"

static void
convert_alpha(guchar  *dest_data,
               int      dest_stride,
               guchar  *src_data,
               int      src_stride,
               int      width,
               int      height)
{
	int x, y;

	for (y = 0; y < height; y++) {
		/* this cast is safe, the buffer is appropriately aligned */
		guint32 *src = (void *) src_data;

		for (x = 0; x < width; x++) {
			guint alpha = src[x] >> 24;

			if (alpha == 0)	{
				dest_data[x * 4 + 0] = 0;
				dest_data[x * 4 + 1] = 0;
				dest_data[x * 4 + 2] = 0;
			} else {
				dest_data[x * 4 + 0] = (((src[x] & 0xff0000) >> 16) * 255 + alpha / 2) / alpha;
				dest_data[x * 4 + 1] = (((src[x] & 0x00ff00) >>  8) * 255 + alpha / 2) / alpha;
				dest_data[x * 4 + 2] = (((src[x] & 0x0000ff) >>  0) * 255 + alpha / 2) / alpha;
			}
			dest_data[x * 4 + 3] = alpha;
		}

		src_data += src_stride;
		dest_data += dest_stride;
	}
}


GdkPixbuf *
nsgdk_pixbuf_get_from_surface(cairo_surface_t *surface, int scwidth, int scheight)
{
	int width, height; /* source width and height */
	cairo_surface_t *scsurface; /* scaled surface */
	cairo_t *cr; /* cairo context for scaled surface */
	GdkPixbuf *pixbuf; /* The result pixel buffer */

	/* create pixmap */
	pixbuf = gdk_pixbuf_new(GDK_COLORSPACE_RGB, true, 8, scwidth, scheight);
	if (pixbuf == NULL) {
		return NULL;
	}

	memset(gdk_pixbuf_get_pixels(pixbuf),
	       0xff, 
	       gdk_pixbuf_get_rowstride(pixbuf) * scheight);

	/* scale cairo surface into new surface the target size */
	cairo_surface_flush(surface); /* ensure source surface is ready */

	/* get source surface dimensions */
	width = cairo_image_surface_get_width(surface);
	height = cairo_image_surface_get_height(surface);

	/* scaled surface always has an alpha chanel for ease */
	scsurface = cairo_image_surface_create(CAIRO_FORMAT_ARGB32, scwidth, scheight);
	if (cairo_surface_status(scsurface) != CAIRO_STATUS_SUCCESS) {
		cairo_surface_destroy(scsurface);
		g_object_unref(pixbuf);
		NSLOG(netsurf, INFO, "Surface creation failed");
		return NULL;
	}

	cr = cairo_create(scsurface);

	/* Scale *before* setting the source surface */
	cairo_scale(cr, (double)scwidth / width, (double)scheight / height);
	cairo_set_source_surface(cr, surface, 0, 0);

	/* To avoid getting the edge pixels blended with 0
	 * alpha, which would occur with the default
	 * EXTEND_NONE. Use EXTEND_PAD for 1.2 or newer
	 */
	cairo_pattern_set_extend(cairo_get_source(cr), CAIRO_EXTEND_REFLECT); 

	/* Replace the destination with the source instead of overlaying */
	cairo_set_operator(cr, CAIRO_OPERATOR_SOURCE);

	/* Do the actual drawing */
	cairo_paint(cr);
   
	cairo_destroy(cr);

	/* copy data from surface into pixmap */
	convert_alpha(gdk_pixbuf_get_pixels(pixbuf),
		      gdk_pixbuf_get_rowstride(pixbuf),
		      cairo_image_surface_get_data(scsurface),
		      cairo_image_surface_get_stride(scsurface),
		      scwidth, scheight);

	cairo_surface_destroy(scsurface);

	return pixbuf;
}
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/*
 * Copyright 2011 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * GDK support functions for missing interfaces
 */

#ifndef NETSURF_GTK_GDK_H_
#define NETSURF_GTK_GDK_H_

#include <gtk/gtk.h>

/** obtain a pixbuf of the specified size from a cairo surface.
 *
 * This is the same as the GTK+ 3 gdk_pixbuf_get_from_surface but
 * actually works and is available on gtk 2 
 */
GdkPixbuf *nsgdk_pixbuf_get_from_surface(cairo_surface_t *surface, int width, int height);

#endif /* NETSURF_GTK_GDK_H */
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/*
 * Copyright 2013 Vincent Sanders <vince@kyllikki.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Localised gettext message support (implementation).
 *
 * Wrappers for gettext to the internal native language message support.
 */

#include <stdlib.h>

#include "utils/messages.h"
#include "gtk/gettext.h"

char *gettext(const char *msgid)
{
	return dcgettext(NULL, msgid, 0);
}

char *dgettext(const char *domainname, const char *msgid)
{
	return dcgettext(domainname, msgid, 0);
}

char *dcgettext(const char *domainname, const char *msgid, int category)
{
	return (void *)messages_get(msgid);
}
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/*
 * Copyright 2012 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Localised message support (interface).
 *
 * Provide gettext interface to the utility localisation routines
 */

#ifndef _NETSURF_GTK_GETTEXT_MESSAGES_H_
#define _NETSURF_GTK_GETTEXT_MESSAGES_H_

char *gettext(const char *msgid);
char *dgettext(const char *domainname, const char *msgid);
char *dcgettext(const char *domainname, const char *msgid, int category);

#endif
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/*
 * Copyright 2010 John Mark Bell <jmb@netsurf-browser.org>
 * Copyright 2016 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Implementation of GTK global history manager.
 */

#include <stdint.h>
#include <stdlib.h>
#include <gtk/gtk.h>

#include "utils/log.h"
#include "netsurf/keypress.h"
#include "netsurf/plotters.h"
#include "desktop/global_history.h"

#include "gtk/compat.h"
#include "gtk/plotters.h"
#include "gtk/resources.h"
#include "gtk/corewindow.h"
#include "gtk/global_history.h"

struct nsgtk_global_history_window {
	struct nsgtk_corewindow core;
	GtkBuilder *builder;
	GtkWindow *wnd;
};

static struct nsgtk_global_history_window *global_history_window = NULL;

#define MENUPROTO(x) static gboolean nsgtk_on_##x##_activate( \
		GtkMenuItem *widget, gpointer g)
#define MENUEVENT(x) { #x, G_CALLBACK(nsgtk_on_##x##_activate) }
#define MENUHANDLER(x) gboolean nsgtk_on_##x##_activate(GtkMenuItem *widget, \
		gpointer g)

struct menu_events {
	const char *widget;
	GCallback handler;
};

/* file menu*/
MENUPROTO(export);

/* edit menu */
MENUPROTO(delete_selected);
MENUPROTO(delete_all);
MENUPROTO(select_all);
MENUPROTO(clear_selection);

/* view menu*/
MENUPROTO(expand_all);
MENUPROTO(expand_directories);
MENUPROTO(expand_addresses);
MENUPROTO(collapse_all);
MENUPROTO(collapse_directories);
MENUPROTO(collapse_addresses);

MENUPROTO(launch);

static struct menu_events menu_events[] = {

	/* file menu*/
	MENUEVENT(export),

	/* edit menu */
	MENUEVENT(delete_selected),
	MENUEVENT(delete_all),
	MENUEVENT(select_all),
	MENUEVENT(clear_selection),

	/* view menu*/
	MENUEVENT(expand_all),
	MENUEVENT(expand_directories),
	MENUEVENT(expand_addresses),
	MENUEVENT(collapse_all),
	MENUEVENT(collapse_directories),
	MENUEVENT(collapse_addresses),

	MENUEVENT(launch),
		  {NULL, NULL}
};

/* edit menu */
MENUHANDLER(delete_selected)
{
	global_history_keypress(NS_KEY_DELETE_LEFT);
	return TRUE;
}

MENUHANDLER(delete_all)
{
	global_history_keypress(NS_KEY_ESCAPE);
	global_history_keypress(NS_KEY_ESCAPE);
	global_history_keypress(NS_KEY_SELECT_ALL);
	global_history_keypress(NS_KEY_DELETE_LEFT);
	return TRUE;
}

MENUHANDLER(select_all)
{
	global_history_keypress(NS_KEY_ESCAPE);
	global_history_keypress(NS_KEY_ESCAPE);
	global_history_keypress(NS_KEY_SELECT_ALL);
	return TRUE;
}

MENUHANDLER(clear_selection)
{
	global_history_keypress(NS_KEY_ESCAPE);
	global_history_keypress(NS_KEY_ESCAPE);
	global_history_keypress(NS_KEY_CLEAR_SELECTION);
	return TRUE;
}

/* view menu*/
MENUHANDLER(expand_all)
{
	global_history_expand(false);
	return TRUE;
}

MENUHANDLER(expand_directories)
{
	global_history_expand(true);
	return TRUE;
}

MENUHANDLER(expand_addresses)
{
	global_history_expand(false);
	return TRUE;
}

MENUHANDLER(collapse_all)
{
	global_history_contract(true);
	return TRUE;
}

MENUHANDLER(collapse_directories)
{
	global_history_contract(true);
	return TRUE;
}

MENUHANDLER(collapse_addresses)
{
	global_history_contract(false);
	return TRUE;
}

MENUHANDLER(launch)
{
	global_history_keypress(NS_KEY_CR);
	return TRUE;
}

/* file menu */
MENUHANDLER(export)
{
	struct nsgtk_global_history_window *ghwin;
	GtkWidget *save_dialog;

	ghwin = (struct nsgtk_global_history_window *)g;

	save_dialog = gtk_file_chooser_dialog_new("Save File",
			ghwin->wnd,
			GTK_FILE_CHOOSER_ACTION_SAVE,
			NSGTK_STOCK_CANCEL, GTK_RESPONSE_CANCEL,
			NSGTK_STOCK_SAVE, GTK_RESPONSE_ACCEPT,
			NULL);

	gtk_file_chooser_set_current_folder(GTK_FILE_CHOOSER(save_dialog),
			getenv("HOME") ? getenv("HOME") : "/");

	gtk_file_chooser_set_current_name(GTK_FILE_CHOOSER(save_dialog),
			"history.html");

	if (gtk_dialog_run(GTK_DIALOG(save_dialog)) == GTK_RESPONSE_ACCEPT) {
		gchar *filename = gtk_file_chooser_get_filename(
				GTK_FILE_CHOOSER(save_dialog));

		global_history_export(filename, NULL);
		g_free(filename);
	}

	gtk_widget_destroy(save_dialog);

	return TRUE;
}

/**
 * Connects menu events in the global history window.
 */
static void
nsgtk_global_history_init_menu(struct nsgtk_global_history_window *ghwin)
{
	struct menu_events *event = menu_events;
	GtkWidget *w;

	while (event->widget != NULL) {
		w = GTK_WIDGET(gtk_builder_get_object(ghwin->builder,
						      event->widget));
		if (w == NULL) {
			NSLOG(netsurf, INFO,
			      "Unable to connect menu widget ""%s""",
			      event->widget);
		} else {
			g_signal_connect(G_OBJECT(w),
					 "activate",
					 event->handler,
					 ghwin);
		}
		event++;
	}
}


/**
 * callback for mouse action on global history window
 *
 * \param nsgtk_cw The nsgtk core window structure.
 * \param mouse_state netsurf mouse state on event
 * \param x location of event
 * \param y location of event
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
nsgtk_global_history_mouse(struct nsgtk_corewindow *nsgtk_cw,
		    browser_mouse_state mouse_state,
		    int x, int y)
{
	global_history_mouse_action(mouse_state, x, y);

	return NSERROR_OK;
}


/**
 * callback for keypress on global history window
 *
 * \param nsgtk_cw The nsgtk core window structure.
 * \param nskey The netsurf key code
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
nsgtk_global_history_key(struct nsgtk_corewindow *nsgtk_cw, uint32_t nskey)
{
	if (global_history_keypress(nskey)) {
		return NSERROR_OK;
	}
	return NSERROR_NOT_IMPLEMENTED;
}


/**
 * callback on draw event for global history window
 *
 * \param nsgtk_cw The nsgtk core window structure.
 * \param r The rectangle of the window that needs updating.
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
nsgtk_global_history_draw(struct nsgtk_corewindow *nsgtk_cw, struct rect *r)
{
	struct redraw_context ctx = {
		.interactive = true,
		.background_images = true,
		.plot = &nsgtk_plotters
	};

	global_history_redraw(0, 0, r, &ctx);

	return NSERROR_OK;
}

/**
 * Creates the window for the global history tree.
 *
 * \return NSERROR_OK on success else appropriate error code on faliure.
 */
static nserror nsgtk_global_history_init(void)
{
	struct nsgtk_global_history_window *ncwin;
	nserror res;

	if (global_history_window != NULL) {
		return NSERROR_OK;
	}

	ncwin = calloc(1, sizeof(*ncwin));
	if (ncwin == NULL) {
		return NSERROR_NOMEM;
	}

	res = nsgtk_builder_new_from_resname("globalhistory", &ncwin->builder);
	if (res != NSERROR_OK) {
		NSLOG(netsurf, INFO, "History UI builder init failed");
		free(ncwin);
		return res;
	}

	gtk_builder_connect_signals(ncwin->builder, NULL);

	ncwin->wnd = GTK_WINDOW(gtk_builder_get_object(ncwin->builder,
						       "wndHistory"));

	ncwin->core.scrolled = GTK_SCROLLED_WINDOW(
		gtk_builder_get_object(ncwin->builder,
				       "globalHistoryScrolled"));

	ncwin->core.drawing_area = GTK_DRAWING_AREA(
		gtk_builder_get_object(ncwin->builder,
				       "globalHistoryDrawingArea"));

	/* make the delete event hide the window */
	g_signal_connect(G_OBJECT(ncwin->wnd),
			 "delete_event",
			 G_CALLBACK(gtk_widget_hide_on_delete),
			 NULL);

	nsgtk_global_history_init_menu(ncwin);

	ncwin->core.draw = nsgtk_global_history_draw;
	ncwin->core.key = nsgtk_global_history_key;
	ncwin->core.mouse = nsgtk_global_history_mouse;

	res = nsgtk_corewindow_init(&ncwin->core);
	if (res != NSERROR_OK) {
		free(ncwin);
		return res;
	}

	res = global_history_init(ncwin->core.cb_table,
				  (struct core_window *)ncwin);
	if (res != NSERROR_OK) {
		free(ncwin);
		return res;
	}

	/* memoise window so it can be represented when necessary
	 * instead of recreating every time.
	 */
	global_history_window = ncwin;

	return NSERROR_OK;
}


/* exported function documented gtk/history.h */
nserror nsgtk_global_history_present(void)
{
	nserror res;

	res = nsgtk_global_history_init();
	if (res == NSERROR_OK) {
		gtk_window_present(global_history_window->wnd);
	}
	return res;
}


/* exported function documented gtk/history.h */
nserror nsgtk_global_history_destroy(void)
{
	nserror res;

	if (global_history_window == NULL) {
		return NSERROR_OK;
	}

	res = global_history_fini();
	if (res == NSERROR_OK) {
		res = nsgtk_corewindow_fini(&global_history_window->core);
		gtk_widget_destroy(GTK_WIDGET(global_history_window->wnd));
		g_object_unref(G_OBJECT(global_history_window->builder));
		free(global_history_window);
		global_history_window = NULL;
	}

	return res;

}










netsurf-vince/pdf/frontends/gtk/global_history.h

/*
 * Copyright 2006 Rob Kendrick <rjek@rjek.com>
 * Copyright 2009 Paul Blokus <paul_pl@users.sourceforge.net> 
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Interface to GTK global history manager
 */

#ifndef __NSGTK_HISTORY_H__
#define __NSGTK_HISTORY_H__

/**
 * make the global history window visible.
 *
 * \return NSERROR_OK on success else appropriate error code on faliure.
 */
nserror nsgtk_global_history_present(void);

/**
 * Destroys the global history window and performs any other necessary cleanup
 * actions.
 */
nserror nsgtk_global_history_destroy(void);

#endif







netsurf-vince/pdf/frontends/gtk/gui.c

/*
 * Copyright 2004-2010 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2010-2016 Vincent Sanders <vince@netsurf-browser.org>
 * Copyright 2004-2009 John-Mark Bell <jmb@netsurf-browser.org>
 * Copyright 2009 Paul Blokus <paul_pl@users.sourceforge.net>
 * Copyright 2006-2009 Daniel Silverstone <dsilvers@netsurf-browser.org>
 * Copyright 2006-2008 Rob Kendrick <rjek@netsurf-browser.org>
 * Copyright 2008 John Tytgat <joty@netsurf-browser.org>
 * Copyright 2008 Adam Blokus <adamblokus@gmail.com>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <assert.h>
#include <stdbool.h>
#include <stdlib.h>
#include <string.h>
#include <unistd.h>
#include <sys/stat.h>
#include <sys/types.h>
#include <gtk/gtk.h>

#include "utils/filepath.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "utils/utils.h"
#include "utils/file.h"
#include "utils/nsoption.h"
#include "netsurf/keypress.h"
#include "netsurf/url_db.h"
#include "netsurf/cookie_db.h"
#include "netsurf/browser.h"
#include "netsurf/browser_window.h"
#include "netsurf/misc.h"
#include "netsurf/netsurf.h"
#include "content/fetch.h"
#include "content/backing_store.h"
#include "desktop/save_complete.h"
#include "desktop/save_pdf.h"
#include "desktop/searchweb.h"
#include "desktop/hotlist.h"

#include "gtk/compat.h"
#include "gtk/warn.h"
#include "gtk/completion.h"
#include "gtk/cookies.h"
#include "gtk/download.h"
#include "gtk/fetch.h"
#include "gtk/gui.h"
#include "gtk/local_history.h"
#include "gtk/global_history.h"
#include "gtk/hotlist.h"
#include "gtk/throbber.h"
#include "gtk/toolbar_items.h"
#include "gtk/scaffolding.h"
#include "gtk/window.h"
#include "gtk/schedule.h"
#include "gtk/selection.h"
#include "gtk/search.h"
#include "gtk/bitmap.h"
#include "gtk/resources.h"
#include "gtk/layout_pango.h"
#include "gtk/accelerator.h"

bool nsgtk_complete = false;

char *nsgtk_config_home; /* exported global defined in gtk/gui.h */

GdkPixbuf *favicon_pixbuf; /** favicon default pixbuf */
GdkPixbuf *win_default_icon_pixbuf; /** default window icon pixbuf */

GtkBuilder *warning_builder;

char **respaths; /** resource search path vector */

/**
 * Cause an abnormal program termination.
 *
 * \note This never returns and is intended to terminate without any cleanup.
 *
 * \param error The message to display to the user.
 */
static void die(const char * const error)
{
	fprintf(stderr, "%s", error);
	exit(EXIT_FAILURE);
}

/**
 * Create an array of valid paths to search for resources.
 *
 * The idea is that all the complex path computation to find resources
 * is performed here, once, rather than every time a resource is
 * searched for.
 */
static char **
nsgtk_init_resource_path(const char *config_home)
{
	char *resource_path;
	int resource_path_len;
	const gchar * const *langv;
	char **pathv; /* resource path string vector */
	char **respath; /* resource paths vector */

	if (config_home != NULL) {
		resource_path_len = snprintf(NULL, 0,
					     "%s:${NETSURFRES}:%s",
					     config_home,
					     GTK_RESPATH);
		resource_path = malloc(resource_path_len + 1);
		if (resource_path == NULL) {
			return NULL;
		}
		snprintf(resource_path, resource_path_len + 1,
			 "%s:${NETSURFRES}:%s",
			 config_home,
			 GTK_RESPATH);
	} else {
		resource_path_len = snprintf(NULL, 0,
					     "${NETSURFRES}:%s",
					     GTK_RESPATH);
		resource_path = malloc(resource_path_len + 1);
		if (resource_path == NULL) {
			return NULL;
		}
		snprintf(resource_path,
			 resource_path_len + 1,
			 "${NETSURFRES}:%s",
			 GTK_RESPATH);
	}

	pathv = filepath_path_to_strvec(resource_path);

	langv = g_get_language_names();

	respath = filepath_generate(pathv, langv);

	filepath_free_strvec(pathv);

	free(resource_path);

	return respath;
}


/**
 * Set option defaults for gtk frontend.
 *
 * \param defaults The option table to update.
 * \return error status.
 */
static nserror set_defaults(struct nsoption_s *defaults)
{
	char *fname;
	GtkSettings *settings;
	GtkIconSize tooliconsize;
	GtkToolbarStyle toolbarstyle;

	/* cookie file default */
	fname = NULL;
	netsurf_mkpath(&fname, NULL, 2, nsgtk_config_home, "Cookies");
	if (fname != NULL) {
		nsoption_setnull_charp(cookie_file, fname);
	}

	/* cookie jar default */
	fname = NULL;
	netsurf_mkpath(&fname, NULL, 2, nsgtk_config_home, "Cookies");
	if (fname != NULL) {
		nsoption_setnull_charp(cookie_jar, fname);
	}

	/* url database default */
	fname = NULL;
	netsurf_mkpath(&fname, NULL, 2, nsgtk_config_home, "URLs");
	if (fname != NULL) {
		nsoption_setnull_charp(url_file, fname);
	}

	/* bookmark database default */
	fname = NULL;
	netsurf_mkpath(&fname, NULL, 2, nsgtk_config_home, "Hotlist");
	if (fname != NULL) {
		nsoption_setnull_charp(hotlist_path, fname);
	}

	/* download directory default */
	fname = getenv("HOME");
	if (fname != NULL) {
		nsoption_setnull_charp(downloads_directory, strdup(fname));
	}

	if ((nsoption_charp(cookie_file) == NULL) ||
	    (nsoption_charp(cookie_jar) == NULL) ||
	    (nsoption_charp(url_file) == NULL) ||
	    (nsoption_charp(hotlist_path) == NULL) ||
	    (nsoption_charp(downloads_directory) == NULL)) {
		NSLOG(netsurf, INFO,
		      "Failed initialising default resource paths");
		return NSERROR_BAD_PARAMETER;
	}

	/* set default font names */
	nsoption_set_charp(font_sans, strdup("Sans"));
	nsoption_set_charp(font_serif, strdup("Serif"));
	nsoption_set_charp(font_mono, strdup("Monospace"));
	nsoption_set_charp(font_cursive, strdup("Serif"));
	nsoption_set_charp(font_fantasy, strdup("Serif"));

	/* Default toolbar button type to system defaults */

	settings = gtk_settings_get_default();
	g_object_get(settings,
		     "gtk-toolbar-icon-size", &tooliconsize,
		     "gtk-toolbar-style", &toolbarstyle, NULL);

	switch (toolbarstyle) {
	case GTK_TOOLBAR_ICONS:
		if (tooliconsize == GTK_ICON_SIZE_SMALL_TOOLBAR) {
			nsoption_set_int(button_type, 1);
		} else {
			nsoption_set_int(button_type, 2);
		}
		break;

	case GTK_TOOLBAR_TEXT:
		nsoption_set_int(button_type, 4);
		break;

	case GTK_TOOLBAR_BOTH:
	case GTK_TOOLBAR_BOTH_HORIZ:
		/* no labels in default configuration */
	default:
		/* No system default, so use large icons */
		nsoption_set_int(button_type, 2);
		break;
	}

	/* set default items in toolbar */
	nsoption_set_charp(toolbar_items,
	  strdup("back/history/forward/reloadstop/url_bar/websearch/openmenu"));

	/* set default for menu and tool bar visibility */
	nsoption_set_charp(bar_show, strdup("tool"));

	return NSERROR_OK;
}

#if GTK_CHECK_VERSION(3,14,0)

/**
 * adds named icons into gtk theme
 */
static nserror nsgtk_add_named_icons_to_theme(void)
{
	gtk_icon_theme_add_resource_path(gtk_icon_theme_get_default(),
					  "/org/netsurf/icons");
	return NSERROR_OK;
}

#else

static nserror
add_builtin_icon(const char *prefix, const char *name, int x, int y)
{
	GdkPixbuf *pixbuf;
	nserror res;
	char *resname;
	int resnamelen;

	 /* resource name string length allowing for / .png and termination */
	resnamelen = strlen(prefix) + strlen(name) + 5 + 1 + 4 + 1;
	resname = malloc(resnamelen);
	if (resname == NULL) {
		return NSERROR_NOMEM;
	}
	snprintf(resname, resnamelen, "icons%s/%s.png", prefix, name);

	res = nsgdk_pixbuf_new_from_resname(resname, &pixbuf);
	NSLOG(netsurf, DEEPDEBUG, "%d %s", res, resname);
	free(resname);
	if (res != NSERROR_OK) {
		pixbuf = gdk_pixbuf_new(GDK_COLORSPACE_RGB, false, 8, x, y);
	}
	gtk_icon_theme_add_builtin_icon(name, y, pixbuf);

	return NSERROR_OK;
}

/**
 * adds named icons into gtk theme
 */
static nserror nsgtk_add_named_icons_to_theme(void)
{
	/* these must also be in gtk/resources.c pixbuf_resource *and*
	 * gtk/res/netsurf.gresource.xml 
	 */
	add_builtin_icon("", "local-history", 8, 32);
	add_builtin_icon("", "show-cookie", 24, 24);
	add_builtin_icon("/24x24/actions", "page-info-insecure", 24, 24);
	add_builtin_icon("/24x24/actions", "page-info-internal", 24, 24);
	add_builtin_icon("/24x24/actions", "page-info-local", 24, 24);
	add_builtin_icon("/24x24/actions", "page-info-secure", 24, 24);
	add_builtin_icon("/24x24/actions", "page-info-warning", 24, 24);
	add_builtin_icon("/48x48/actions", "page-info-insecure", 48, 48);
	add_builtin_icon("/48x48/actions", "page-info-internal", 48, 48);
	add_builtin_icon("/48x48/actions", "page-info-local", 48, 48);
	add_builtin_icon("/48x48/actions", "page-info-secure", 48, 48);
	add_builtin_icon("/48x48/actions", "page-info-warning", 48, 48);

	return NSERROR_OK;
}

#endif


/**
 * Initialize GTK specific parts of the browser.
 *
 * \param argc The number of arguments on the command line
 * \param argv A string vector of command line arguments.
 * \respath A string vector of the path elements of resources
 */
static nserror nsgtk_init(int argc, char** argv, char **respath)
{
	char buf[PATH_MAX];
	char *resource_filename;
	char *addr = NULL;
	nsurl *url;
	nserror res;

	/* Initialise gtk accelerator table */
	res = nsgtk_accelerator_init(respaths);
	if (res != NSERROR_OK) {
		NSLOG(netsurf, INFO,
		      "Unable to load gtk accelerator configuration");
		/* not fatal if this does not load */
	}

	/* initialise warning dialog */
	res = nsgtk_builder_new_from_resname("warning", &warning_builder);
	if (res != NSERROR_OK) {
		NSLOG(netsurf, INFO, "Unable to initialise warning dialog");
		return res;
	}

	gtk_builder_connect_signals(warning_builder, NULL);

	/* set default icon if its available */
	res = nsgdk_pixbuf_new_from_resname("netsurf.xpm",
					    &win_default_icon_pixbuf);
	if (res == NSERROR_OK) {
		NSLOG(netsurf, INFO, "Seting default window icon");
		gtk_window_set_default_icon(win_default_icon_pixbuf);
	}

	/* Search engine sources */
	resource_filename = filepath_find(respath, "SearchEngines");
	search_web_init(resource_filename);
	if (resource_filename != NULL) {
		NSLOG(netsurf, INFO, "Using '%s' as Search Engines file",
		      resource_filename);
		free(resource_filename);
	}
	search_web_select_provider(nsoption_int(search_provider));

	/* Default favicon */
	res = nsgdk_pixbuf_new_from_resname("favicon.png", &favicon_pixbuf);
	if (res != NSERROR_OK) {
		favicon_pixbuf = gdk_pixbuf_new(GDK_COLORSPACE_RGB,
						false, 8, 16, 16);
	}

	/* add named icons to gtk theme */
	res = nsgtk_add_named_icons_to_theme();
	if (res != NSERROR_OK) {
		NSLOG(netsurf, INFO, "Unable to add named icons to GTK theme.");
		return res;
	}

	/* initialise throbber */
	res = nsgtk_throbber_init();
	if (res != NSERROR_OK) {
		NSLOG(netsurf, INFO, "Unable to initialise throbber.");
		return res;
	}

	/* Initialise completions - cannot fail */
	nsgtk_completion_init();

	/* The tree view system needs to know the screen's DPI, so we
	 * find that out here, rather than when we create a first browser
	 * window.
	 */
	browser_set_dpi(gdk_screen_get_resolution(gdk_screen_get_default()));
	NSLOG(netsurf, INFO, "Set CSS DPI to %d", browser_get_dpi());

	filepath_sfinddef(respath, buf, "mime.types", "/etc/");
	gtk_fetch_filetype_init(buf);

	save_complete_init();

	urldb_load(nsoption_charp(url_file));
	urldb_load_cookies(nsoption_charp(cookie_file));
	hotlist_init(nsoption_charp(hotlist_path),
		     nsoption_charp(hotlist_path));

	/* Initialise top level UI elements */
	res = nsgtk_download_init();
	if (res != NSERROR_OK) {
		NSLOG(netsurf, INFO, "Unable to initialise download window.");
		return res;
	}

	/* If there is a url specified on the command line use it */
	if (argc > 1) {
		struct stat fs;
		if (stat(argv[1], &fs) == 0) {
			size_t addrlen;
			char *rp = realpath(argv[1], NULL);
			assert(rp != NULL);

			/* calculate file url length including terminator */
			addrlen = SLEN("file://") + strlen(rp) + 1;
			addr = malloc(addrlen);
			assert(addr != NULL);
			snprintf(addr, addrlen, "file://%s", rp);
			free(rp);
		} else {
			addr = strdup(argv[1]);
		}
	}
	if (addr != NULL) {
		/* managed to set up based on local launch */
	} else if (nsoption_charp(homepage_url) != NULL) {
		addr = strdup(nsoption_charp(homepage_url));
	} else {
		addr = strdup(NETSURF_HOMEPAGE);
	}

	/* create an initial browser window */
	res = nsurl_create(addr, &url);
	if (res == NSERROR_OK) {
		res = browser_window_create(BW_CREATE_HISTORY,
					    url,
					    NULL,
					    NULL,
					    NULL);
		nsurl_unref(url);
	}

	free(addr);

	return res;
}



/**
 * Ensures output logging stream is correctly configured
 */
static bool nslog_stream_configure(FILE *fptr)
{
	/* set log stream to be non-buffering */
	setbuf(fptr, NULL);

	return true;
}


/**
 * Run the gtk event loop.
 *
 * The same as the standard gtk_main loop except this ensures active
 * FD are added to the gtk poll event set.
 */
static void nsgtk_main(void)
{
	fd_set read_fd_set, write_fd_set, exc_fd_set;
	int max_fd;
	GPollFD *fd_list[1000];
	unsigned int fd_count;

	while (!nsgtk_complete) {
		max_fd = -1;
		fd_count = 0;
		FD_ZERO(&read_fd_set);
		FD_ZERO(&write_fd_set);
		FD_ZERO(&exc_fd_set);

		while (gtk_events_pending())
			gtk_main_iteration_do(TRUE);

		schedule_run();

		fetch_fdset(&read_fd_set, &write_fd_set, &exc_fd_set, &max_fd);
		for (int i = 0; i <= max_fd; i++) {
			if (FD_ISSET(i, &read_fd_set)) {
				GPollFD *fd = malloc(sizeof *fd);
				fd->fd = i;
				fd->events = G_IO_IN | G_IO_HUP | G_IO_ERR;
				g_main_context_add_poll(0, fd, 0);
				fd_list[fd_count++] = fd;
			}
			if (FD_ISSET(i, &write_fd_set)) {
				GPollFD *fd = malloc(sizeof *fd);
				fd->fd = i;
				fd->events = G_IO_OUT | G_IO_ERR;
				g_main_context_add_poll(0, fd, 0);
				fd_list[fd_count++] = fd;
			}
			if (FD_ISSET(i, &exc_fd_set)) {
				GPollFD *fd = malloc(sizeof *fd);
				fd->fd = i;
				fd->events = G_IO_ERR;
				g_main_context_add_poll(0, fd, 0);
				fd_list[fd_count++] = fd;
			}
		}

		gtk_main_iteration();

		for (unsigned int i = 0; i != fd_count; i++) {
			g_main_context_remove_poll(0, fd_list[i]);
			free(fd_list[i]);
		}
	}
}


static void gui_quit(void)
{
	nserror res;

	NSLOG(netsurf, INFO, "Quitting GUI");

	/* Ensure all scaffoldings are destroyed before we go into exit */
	nsgtk_download_destroy();
	urldb_save_cookies(nsoption_charp(cookie_jar));
	urldb_save(nsoption_charp(url_file));

	res = nsgtk_cookies_destroy();
	if (res != NSERROR_OK) {
		NSLOG(netsurf, INFO, "Error finalising cookie viewer: %s",
		      messages_get_errorcode(res));
	}

	res = nsgtk_local_history_destroy();
	if (res != NSERROR_OK) {
		NSLOG(netsurf, INFO,
		      "Error finalising local history viewer: %s",
		      messages_get_errorcode(res));
	}

	res = nsgtk_global_history_destroy();
	if (res != NSERROR_OK) {
		NSLOG(netsurf, INFO,
		      "Error finalising global history viewer: %s",
		      messages_get_errorcode(res));
	}

	res = nsgtk_hotlist_destroy();
	if (res != NSERROR_OK) {
		NSLOG(netsurf, INFO, "Error finalising hotlist viewer: %s",
		      messages_get_errorcode(res));
	}

	res = hotlist_fini();
	if (res != NSERROR_OK) {
		NSLOG(netsurf, INFO, "Error finalising hotlist: %s",
		      messages_get_errorcode(res));
	}

	res = save_complete_finalise();
	if (res != NSERROR_OK) {
		NSLOG(netsurf, INFO, "Error finalising save complete: %s",
		      messages_get_errorcode(res));
	}

	free(nsgtk_config_home);

	gtk_fetch_filetype_fin();
}

static nserror gui_launch_url(struct nsurl *url)
{
	gboolean ok;
	GError *error = NULL;

	ok = nsgtk_show_uri(NULL, nsurl_access(url), GDK_CURRENT_TIME, &error);
	if (ok == TRUE) {
		return NSERROR_OK;
	}

	if (error) {
		nsgtk_warning(messages_get("URIOpenError"), error->message);
		g_error_free(error);
	}
	return NSERROR_NO_FETCH_HANDLER;
}

/* exported function documented in gtk/warn.h */
nserror nsgtk_warning(const char *warning, const char *detail)
{
	char buf[300];	/* 300 is the size the RISC OS GUI uses */
	static GtkWindow *nsgtk_warning_window;
	GtkLabel *WarningLabel;

	NSLOG(netsurf, INFO, "%s %s", warning, detail ? detail : "");
	fflush(stdout);

	nsgtk_warning_window = GTK_WINDOW(gtk_builder_get_object(warning_builder, "wndWarning"));
	WarningLabel = GTK_LABEL(gtk_builder_get_object(warning_builder,
							"labelWarning"));

	snprintf(buf, sizeof(buf), "%s %s", messages_get(warning),
			detail ? detail : "");
	buf[sizeof(buf) - 1] = 0;

	gtk_label_set_text(WarningLabel, buf);

	gtk_widget_show_all(GTK_WIDGET(nsgtk_warning_window));

	return NSERROR_OK;
}


static void nsgtk_PDF_set_pass(GtkButton *w, gpointer data)
{
	char **owner_pass = ((void **)data)[0];
	char **user_pass = ((void **)data)[1];
	GtkWindow *wnd = ((void **)data)[2];
	GtkBuilder *password_builder = ((void **)data)[3];
	char *path = ((void **)data)[4];

	char *op, *op1;
	char *up, *up1;

	op = strdup(gtk_entry_get_text(
			GTK_ENTRY(gtk_builder_get_object(password_builder,
					"entryPDFOwnerPassword"))));
	op1 = strdup(gtk_entry_get_text(
			GTK_ENTRY(gtk_builder_get_object(password_builder,
					"entryPDFOwnerPassword1"))));
	up = strdup(gtk_entry_get_text(
			GTK_ENTRY(gtk_builder_get_object(password_builder,
					"entryPDFUserPassword"))));
	up1 = strdup(gtk_entry_get_text(
			GTK_ENTRY(gtk_builder_get_object(password_builder,
					"entryPDFUserPassword1"))));


	if (op[0] == '\0') {
		gtk_label_set_text(GTK_LABEL(gtk_builder_get_object(password_builder,
				"labelInfo")),
				"Owner password must be at least 1 character long:");
		free(op);
		free(up);
	} else if (!strcmp(op, up)) {
		gtk_label_set_text(GTK_LABEL(gtk_builder_get_object(password_builder,
				"labelInfo")),
				"User and owner passwords must be different:");
		free(op);
		free(up);
	} else if (!strcmp(op, op1) && !strcmp(up, up1)) {

		*owner_pass = op;
		if (up[0] == '\0')
			free(up);
		else
			*user_pass = up;

		free(data);
		gtk_widget_destroy(GTK_WIDGET(wnd));
		g_object_unref(G_OBJECT(password_builder));

		save_pdf(path);

		free(path);
	} else {
		gtk_label_set_text(GTK_LABEL(gtk_builder_get_object(password_builder,
				"labelInfo")), "Passwords not confirmed:");
		free(op);
		free(up);
	}

	free(op1);
	free(up1);
}

static void nsgtk_PDF_no_pass(GtkButton *w, gpointer data)
{
	GtkWindow *wnd = ((void **)data)[2];
	GtkBuilder *password_builder = ((void **)data)[3];
	char *path = ((void **)data)[4];

	free(data);

	gtk_widget_destroy(GTK_WIDGET(wnd));
	g_object_unref(G_OBJECT(password_builder));

	save_pdf(path);

	free(path);
}

static void nsgtk_pdf_password(char **owner_pass, char **user_pass, char *path)
{
	GtkButton *ok, *no;
	GtkWindow *wnd;
	void **data;
	GtkBuilder *password_builder;
	nserror res;

	res = nsgtk_builder_new_from_resname("password", &password_builder);
	if (res != NSERROR_OK) {
		NSLOG(netsurf, INFO, "Password UI builder init failed");
		return;
	}

	gtk_builder_connect_signals(password_builder, NULL);

	wnd = GTK_WINDOW(gtk_builder_get_object(password_builder,
						"wndPDFPassword"));

	data = malloc(5 * sizeof(void *));

	*owner_pass = NULL;
	*user_pass = NULL;

	data[0] = owner_pass;
	data[1] = user_pass;
	data[2] = wnd;
	data[3] = password_builder;
	data[4] = path;

	ok = GTK_BUTTON(gtk_builder_get_object(password_builder,
					       "buttonPDFSetPassword"));
	no = GTK_BUTTON(gtk_builder_get_object(password_builder,
					       "buttonPDFNoPassword"));

	g_signal_connect(G_OBJECT(ok), "clicked",
			 G_CALLBACK(nsgtk_PDF_set_pass), (gpointer)data);
	g_signal_connect(G_OBJECT(no), "clicked",
			 G_CALLBACK(nsgtk_PDF_no_pass), (gpointer)data);

	gtk_widget_show(GTK_WIDGET(wnd));
}


uint32_t gtk_gui_gdkkey_to_nskey(GdkEventKey *key)
{
	/* this function will need to become much more complex to support
	 * everything that the RISC OS version does.  But this will do for
	 * now.  I hope.
	 */
	switch (key->keyval) {

	case GDK_KEY(Tab):
		return NS_KEY_TAB;

	case GDK_KEY(BackSpace):
		if (key->state & GDK_SHIFT_MASK)
			return NS_KEY_DELETE_LINE_START;
		else
			return NS_KEY_DELETE_LEFT;

	case GDK_KEY(Delete):
		if (key->state & GDK_SHIFT_MASK)
			return NS_KEY_DELETE_LINE_END;
		else
			return NS_KEY_DELETE_RIGHT;

	case GDK_KEY(Linefeed):
		return 13;

	case GDK_KEY(Return):
		return 10;

	case GDK_KEY(Left):
	case GDK_KEY(KP_Left):
		return NS_KEY_LEFT;

	case GDK_KEY(Right):
	case GDK_KEY(KP_Right):
		return NS_KEY_RIGHT;

	case GDK_KEY(Up):
	case GDK_KEY(KP_Up):
		return NS_KEY_UP;

	case GDK_KEY(Down):
	case GDK_KEY(KP_Down):
		return NS_KEY_DOWN;

	case GDK_KEY(Home):
	case GDK_KEY(KP_Home):
		if (key->state & GDK_CONTROL_MASK)
			return NS_KEY_LINE_START;
		else
			return NS_KEY_TEXT_START;

	case GDK_KEY(End):
	case GDK_KEY(KP_End):
		if (key->state & GDK_CONTROL_MASK)
			return NS_KEY_LINE_END;
		else
			return NS_KEY_TEXT_END;

	case GDK_KEY(Page_Up):
	case GDK_KEY(KP_Page_Up):
		return NS_KEY_PAGE_UP;

	case GDK_KEY(Page_Down):
	case GDK_KEY(KP_Page_Down):
		return NS_KEY_PAGE_DOWN;

	case 'a':
		if (key->state & GDK_CONTROL_MASK)
			return NS_KEY_SELECT_ALL;
		return gdk_keyval_to_unicode(key->keyval);

	case 'u':
		if (key->state & GDK_CONTROL_MASK)
			return NS_KEY_DELETE_LINE;
		return gdk_keyval_to_unicode(key->keyval);

	case 'c':
		if (key->state & GDK_CONTROL_MASK)
			return NS_KEY_COPY_SELECTION;
		return gdk_keyval_to_unicode(key->keyval);

	case 'v':
		if (key->state & GDK_CONTROL_MASK)
			return NS_KEY_PASTE;
		return gdk_keyval_to_unicode(key->keyval);

	case 'x':
		if (key->state & GDK_CONTROL_MASK)
			return NS_KEY_CUT_SELECTION;
		return gdk_keyval_to_unicode(key->keyval);

	case 'Z':
	case 'y':
		if (key->state & GDK_CONTROL_MASK)
			return NS_KEY_REDO;
		return gdk_keyval_to_unicode(key->keyval);

	case 'z':
		if (key->state & GDK_CONTROL_MASK)
			return NS_KEY_UNDO;
		return gdk_keyval_to_unicode(key->keyval);

	case GDK_KEY(Escape):
		return NS_KEY_ESCAPE;

		/* Modifiers - do nothing for now */
	case GDK_KEY(Shift_L):
	case GDK_KEY(Shift_R):
	case GDK_KEY(Control_L):
	case GDK_KEY(Control_R):
	case GDK_KEY(Caps_Lock):
	case GDK_KEY(Shift_Lock):
	case GDK_KEY(Meta_L):
	case GDK_KEY(Meta_R):
	case GDK_KEY(Alt_L):
	case GDK_KEY(Alt_R):
	case GDK_KEY(Super_L):
	case GDK_KEY(Super_R):
	case GDK_KEY(Hyper_L):
	case GDK_KEY(Hyper_R):
		return 0;

	}
	return gdk_keyval_to_unicode(key->keyval);
}


/**
 * create directory name and check it is acessible and a directory.
 */
static nserror
check_dirname(const char *path, const char *leaf, char **dirname_out)
{
	nserror ret;
	char *dirname = NULL;
	struct stat dirname_stat;

	ret = netsurf_mkpath(&dirname, NULL, 2, path, leaf);
	if (ret != NSERROR_OK) {
		return ret;
	}

	/* ensure access is possible and the entry is actualy
	 * a directory.
	 */
	if (stat(dirname, &dirname_stat) == 0) {
		if (S_ISDIR(dirname_stat.st_mode)) {
			if (access(dirname, R_OK | W_OK) == 0) {
				*dirname_out = dirname;
				return NSERROR_OK;
			} else {
				ret = NSERROR_PERMISSION;
			}
		} else {
			ret = NSERROR_NOT_DIRECTORY;
		}
	} else {
		ret = NSERROR_NOT_FOUND;
	}

	free(dirname);

	return ret;
}

/**
 * Get the path to the config directory.
 *
 * @param config_home_out Path to configuration directory.
 * @return NSERROR_OK on sucess and \a config_home_out updated else error code.
 */
static nserror get_config_home(char **config_home_out)
{
	nserror ret;
	char *home_dir;
	char *xdg_config_dir;
	char *config_home;

	home_dir = getenv("HOME");

	/* The old $HOME/.netsurf/ directory should be used if it
	 * exists and is accessible.
	 */
	if (home_dir != NULL) {
		ret = check_dirname(home_dir, ".netsurf", &config_home);
		if (ret == NSERROR_OK) {
			NSLOG(netsurf, INFO, "\"%s\"", config_home);
			*config_home_out = config_home;
			return ret;
		}
	}

	/* $XDG_CONFIG_HOME defines the base directory
	 * relative to which user specific configuration files
	 * should be stored.
	 */
	xdg_config_dir = getenv("XDG_CONFIG_HOME");

	if ((xdg_config_dir == NULL) || (*xdg_config_dir == 0)) {
		/* If $XDG_CONFIG_HOME is either not set or empty, a
		 * default equal to $HOME/.config should be used.
		 */

		/** @todo the meaning of empty is never defined so I
		 * am assuming it is a zero length string but is it
		 * supposed to mean "whitespace" and if so what counts
		 * as whitespace? (are tabs etc. counted or should
		 * isspace() be used)
		 */

		/* the HOME envvar is required */
		if (home_dir == NULL) {
			return NSERROR_NOT_DIRECTORY;
		}

		ret = check_dirname(home_dir, ".config/netsurf", &config_home);
		if (ret != NSERROR_OK) {
			return ret;
		}
	} else {
		ret = check_dirname(xdg_config_dir, "netsurf", &config_home);
		if (ret != NSERROR_OK) {
			return ret;
		}
	}

	NSLOG(netsurf, INFO, "\"%s\"", config_home);

	*config_home_out = config_home;
	return NSERROR_OK;
}

static nserror create_config_home(char **config_home_out)
{
	char *config_home = NULL;
	char *home_dir;
	char *xdg_config_dir;
	nserror ret;

	NSLOG(netsurf, INFO, "Attempting to create configuration directory");

	/* $XDG_CONFIG_HOME defines the base directory
	 * relative to which user specific configuration files
	 * should be stored.
	 */
	xdg_config_dir = getenv("XDG_CONFIG_HOME");

	if ((xdg_config_dir == NULL) || (*xdg_config_dir == 0)) {
		home_dir = getenv("HOME");

		if ((home_dir == NULL) || (*home_dir == 0)) {
			return NSERROR_NOT_DIRECTORY;
		}

		ret = netsurf_mkpath(&config_home, NULL, 4, home_dir, ".config","netsurf", "/");
		if (ret != NSERROR_OK) {
			return ret;
		}
	} else {
		ret = netsurf_mkpath(&config_home, NULL, 3, xdg_config_dir, "netsurf", "/");
		if (ret != NSERROR_OK) {
			return ret;
		}
	}

	/* ensure all elements of path exist (the trailing / is required) */
	ret = netsurf_mkdir_all(config_home);
	if (ret != NSERROR_OK) {
		free(config_home);
		return ret;
	}

	/* strip the trailing separator */
	config_home[strlen(config_home) - 1] = 0;

	NSLOG(netsurf, INFO, "\"%s\"", config_home);

	*config_home_out = config_home;

	return NSERROR_OK;
}

/**
 * Get the path to the cache directory.
 *
 * @param cache_home_out Path to cache directory.
 * @return NSERROR_OK on sucess and \a cache_home_out updated else error code.
 */
static nserror get_cache_home(char **cache_home_out)
{
	nserror ret;
	char *xdg_cache_dir;
	char *cache_home;
	char *home_dir;

	/* $XDG_CACHE_HOME defines the base directory relative to
	 * which user specific non-essential data files should be
	 * stored.
	 */
	xdg_cache_dir = getenv("XDG_CACHE_HOME");

	if ((xdg_cache_dir == NULL) || (*xdg_cache_dir == 0)) {
		/* If $XDG_CACHE_HOME is either not set or empty, a
		 * default equal to $HOME/.cache should be used.
		 */

		home_dir = getenv("HOME");

		/* the HOME envvar is required */
		if (home_dir == NULL) {
			return NSERROR_NOT_DIRECTORY;
		}

		ret = check_dirname(home_dir, ".cache/netsurf", &cache_home);
		if (ret != NSERROR_OK) {
			return ret;
		}
	} else {
		ret = check_dirname(xdg_cache_dir, "netsurf", &cache_home);
		if (ret != NSERROR_OK) {
			return ret;
		}
	}

	NSLOG(netsurf, INFO, "\"%s\"", cache_home);

	*cache_home_out = cache_home;
	return NSERROR_OK;
}

static nserror create_cache_home(char **cache_home_out)
{
	char *cache_home = NULL;
	char *home_dir;
	char *xdg_cache_dir;
	nserror ret;

	NSLOG(netsurf, INFO, "Attempting to create configuration directory");

	/* $XDG_CACHE_HOME defines the base directory
	 * relative to which user specific cache files
	 * should be stored.
	 */
	xdg_cache_dir = getenv("XDG_CACHE_HOME");

	if ((xdg_cache_dir == NULL) || (*xdg_cache_dir == 0)) {
		home_dir = getenv("HOME");

		if ((home_dir == NULL) || (*home_dir == 0)) {
			return NSERROR_NOT_DIRECTORY;
		}

		ret = netsurf_mkpath(&cache_home, NULL, 4, home_dir, ".cache", "netsurf", "/");
		if (ret != NSERROR_OK) {
			return ret;
		}
	} else {
		ret = netsurf_mkpath(&cache_home, NULL, 3, xdg_cache_dir, "netsurf", "/");
		if (ret != NSERROR_OK) {
			return ret;
		}
	}

	/* ensure all elements of path exist (the trailing / is required) */
	ret = netsurf_mkdir_all(cache_home);
	if (ret != NSERROR_OK) {
		free(cache_home);
		return ret;
	}

	/* strip the trailing separator */
	cache_home[strlen(cache_home) - 1] = 0;

	NSLOG(netsurf, INFO, "\"%s\"", cache_home);

	*cache_home_out = cache_home;

	return NSERROR_OK;
}

static nserror nsgtk_option_init(int *pargc, char** argv)
{
	nserror ret;
	char *choices = NULL;

	/* user options setup */
	ret = nsoption_init(set_defaults, &nsoptions, &nsoptions_default);
	if (ret != NSERROR_OK) {
		return ret;
	}

	/* Attempt to load the user choices */
	ret = netsurf_mkpath(&choices, NULL, 2, nsgtk_config_home, "Choices");
	if (ret == NSERROR_OK) {
		nsoption_read(choices, nsoptions);
		free(choices);
	}

	/* overide loaded options with those from commandline */
	nsoption_commandline(pargc, argv, nsoptions);

	/* ensure all options fall within sensible bounds */

	/* Attempt to handle nonsense status bar widths.  These may exist
	 * in people's Choices as the GTK front end used to abuse the
	 * status bar width option by using it for an absolute value in px.
	 * The GTK front end now correctly uses it as a proportion of window
	 * width.  Here we assume that a value of less than 15% is wrong
	 * and set to the default two thirds. */
	if (nsoption_int(toolbar_status_size) < 1500) {
		nsoption_set_int(toolbar_status_size, 6667);
	}

	return NSERROR_OK;
}

static struct gui_misc_table nsgtk_misc_table = {
	.schedule = nsgtk_schedule,

	.quit = gui_quit,
	.launch_url = gui_launch_url,
	.pdf_password = nsgtk_pdf_password,
	.present_cookies = nsgtk_cookies_present,
};


static nserror nsgtk_messages_init(char **respaths)
{
	const char *messages;
	nserror ret;
	const uint8_t *data;
	size_t data_size;

	ret = nsgtk_data_from_resname("Messages", &data, &data_size);
	if (ret == NSERROR_OK) {
		ret = messages_add_from_inline(data, data_size);
	} else {
		/* Obtain path to messages */
		ret = nsgtk_path_from_resname("Messages", &messages);
		if (ret == NSERROR_OK) {
			ret = messages_add_from_file(messages);
		}
	}
	return ret;
}

/**
 * Main entry point from OS.
 */
int main(int argc, char** argv)
{
	char *cache_home = NULL;
	nserror ret;
	struct netsurf_table nsgtk_table = {
		.misc = &nsgtk_misc_table,
		.window = nsgtk_window_table,
		.clipboard = nsgtk_clipboard_table,
		.download = nsgtk_download_table,
		.fetch = nsgtk_fetch_table,
		.llcache = filesystem_llcache_table,
		.search = nsgtk_search_table,
		.search_web = nsgtk_search_web_table,
		.bitmap = nsgtk_bitmap_table,
		.layout = nsgtk_layout_table,
	};

	ret = netsurf_register(&nsgtk_table);
	if (ret != NSERROR_OK) {
		die("NetSurf operation table failed registration\n");
	}

	/* Locate the correct user configuration directory path */
	ret = get_config_home(&nsgtk_config_home);
	if (ret == NSERROR_NOT_FOUND) {
		/* no config directory exists yet so try to create one */
		ret = create_config_home(&nsgtk_config_home);
	}
	if (ret != NSERROR_OK) {
		NSLOG(netsurf, INFO,
		      "Unable to locate a configuration directory.");
		nsgtk_config_home = NULL;
	}

	/* Initialise gtk */
	gtk_init(&argc, &argv);

	/* initialise logging. Not fatal if it fails but not much we
	 * can do about it either.
	 */
	nslog_init(nslog_stream_configure, &argc, argv);

	/* build the common resource path list */
	respaths = nsgtk_init_resource_path(nsgtk_config_home);
	if (respaths == NULL) {
		fprintf(stderr, "Unable to locate resources\n");
		return 1;
	}

	/* initialise the gtk resource handling */
	ret = nsgtk_init_resources(respaths);
	if (ret != NSERROR_OK) {
		fprintf(stderr, "GTK resources failed to initialise (%s)\n",
			messages_get_errorcode(ret));
		return 1;
	}

	/* Initialise user options */
	ret = nsgtk_option_init(&argc, argv);
	if (ret != NSERROR_OK) {
		fprintf(stderr, "Options failed to initialise (%s)\n",
			messages_get_errorcode(ret));
		return 1;
	}

	/* Initialise translated messages */
	ret = nsgtk_messages_init(respaths);
	if (ret != NSERROR_OK) {
		fprintf(stderr, "Unable to load translated messages (%s)\n",
			messages_get_errorcode(ret));
		NSLOG(netsurf, INFO, "Unable to load translated messages");
		/** \todo decide if message load faliure should be fatal */
	}

	/* Locate the correct user cache directory path */
	ret = get_cache_home(&cache_home);
	if (ret == NSERROR_NOT_FOUND) {
		/* no cache directory exists yet so try to create one */
		ret = create_cache_home(&cache_home);
	}
	if (ret != NSERROR_OK) {
		NSLOG(netsurf, INFO, "Unable to locate a cache directory.");
	}

	/* core initialisation */
	ret = netsurf_init(cache_home);
	free(cache_home);
	if (ret != NSERROR_OK) {
		fprintf(stderr, "NetSurf core failed to initialise (%s)\n",
			messages_get_errorcode(ret));
		return 1;
	}

	/* gtk specific initalisation and main run loop */
	ret = nsgtk_init(argc, argv, respaths);
	if (ret != NSERROR_OK) {
		fprintf(stderr, "NetSurf gtk initialise failed (%s)\n",
			messages_get_errorcode(ret));
	} else {
		nsgtk_main();
	}

	/* common finalisation */
	netsurf_exit();

	/* finalise options */
	nsoption_finalise(nsoptions, nsoptions_default);

	/* finalise logging */
	nslog_finalise();

	return 0;
}







netsurf-vince/pdf/frontends/gtk/gui.h

/*
 * Copyright 2014 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef GTK_GUI_H
#define GTK_GUI_H

struct nsurl;

/** Directory where all configuration files are held. */
extern char *nsgtk_config_home;

/** favicon default pixbuf */
extern GdkPixbuf *favicon_pixbuf;

/** resource search path vector */
extern char **respaths;

/** input conversion. */
uint32_t gtk_gui_gdkkey_to_nskey(GdkEventKey *eventkey);

/** set when no windows remain open. */
extern bool nsgtk_complete;

#endif /* GTK_GUI_H */







netsurf-vince/pdf/frontends/gtk/hotlist.c

/*
 * Copyright 2010 John Mark Bell <jmb@netsurf-browser.org>
 * Copyright 2016 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Implementation of GTK bookmark (hotlist) manager.
 */

#include <stdint.h>
#include <stdlib.h>
#include <gtk/gtk.h>

#include "utils/log.h"
#include "utils/nsoption.h"
#include "netsurf/keypress.h"
#include "netsurf/plotters.h"
#include "desktop/hotlist.h"

#include "gtk/compat.h"
#include "gtk/plotters.h"
#include "gtk/resources.h"
#include "gtk/corewindow.h"
#include "gtk/hotlist.h"

/**
 * hotlist window container for gtk.
 */
struct nsgtk_hotlist_window {
	struct nsgtk_corewindow core;
	GtkBuilder *builder;
	GtkWindow *wnd;
};

static struct nsgtk_hotlist_window *hotlist_window = NULL;

#define MENUPROTO(x) static gboolean nsgtk_on_##x##_activate( \
		GtkMenuItem *widget, gpointer g)
#define MENUEVENT(x) { #x, G_CALLBACK(nsgtk_on_##x##_activate) }
#define MENUHANDLER(x) gboolean nsgtk_on_##x##_activate(GtkMenuItem *widget, \
		gpointer g)

struct menu_events {
	const char *widget;
	GCallback handler;
};


/* file menu*/
MENUPROTO(export);
MENUPROTO(new_folder);
MENUPROTO(new_entry);

/* edit menu */
MENUPROTO(edit_selected);
MENUPROTO(delete_selected);
MENUPROTO(select_all);
MENUPROTO(clear_selection);

/* view menu*/
MENUPROTO(expand_all);
MENUPROTO(expand_directories);
MENUPROTO(expand_addresses);
MENUPROTO(collapse_all);
MENUPROTO(collapse_directories);
MENUPROTO(collapse_addresses);

MENUPROTO(launch);

static struct menu_events menu_events[] = {

	/* file menu*/
	MENUEVENT(export),
	MENUEVENT(new_folder),
	MENUEVENT(new_entry),

	/* edit menu */
	MENUEVENT(edit_selected),
	MENUEVENT(delete_selected),
	MENUEVENT(select_all),
	MENUEVENT(clear_selection),

	/* view menu*/
	MENUEVENT(expand_all),
	MENUEVENT(expand_directories),
	MENUEVENT(expand_addresses),
	MENUEVENT(collapse_all),
	MENUEVENT(collapse_directories),
	MENUEVENT(collapse_addresses),

	MENUEVENT(launch),

	{NULL, NULL}
};


/* file menu*/
MENUHANDLER(export)
{
	struct nsgtk_hotlist_window *hlwin;
	GtkWidget *save_dialog;

	hlwin = (struct nsgtk_hotlist_window *)g;

	save_dialog = gtk_file_chooser_dialog_new("Save File",
			hlwin->wnd,
			GTK_FILE_CHOOSER_ACTION_SAVE,
			NSGTK_STOCK_CANCEL, GTK_RESPONSE_CANCEL,
			NSGTK_STOCK_SAVE, GTK_RESPONSE_ACCEPT,
			NULL);

	gtk_file_chooser_set_current_folder(GTK_FILE_CHOOSER(save_dialog),
			getenv("HOME") ? getenv("HOME") : "/");

	gtk_file_chooser_set_current_name(GTK_FILE_CHOOSER(save_dialog),
			"hotlist.html");

	if (gtk_dialog_run(GTK_DIALOG(save_dialog)) == GTK_RESPONSE_ACCEPT) {
		gchar *filename = gtk_file_chooser_get_filename(
				GTK_FILE_CHOOSER(save_dialog));

		hotlist_export(filename, NULL);
		g_free(filename);
	}

	gtk_widget_destroy(save_dialog);

	return TRUE;
}

MENUHANDLER(new_folder)
{
	hotlist_add_folder(NULL, false, 0);
	return TRUE;
}

MENUHANDLER(new_entry)
{
	hotlist_add_entry(NULL, NULL, false, 0);
	return TRUE;
}

/* edit menu */
MENUHANDLER(edit_selected)
{
	hotlist_edit_selection();
	return TRUE;
}

MENUHANDLER(delete_selected)
{
	hotlist_keypress(NS_KEY_DELETE_LEFT);
	return TRUE;
}

MENUHANDLER(select_all)
{
	hotlist_keypress(NS_KEY_ESCAPE);
	hotlist_keypress(NS_KEY_ESCAPE);
	hotlist_keypress(NS_KEY_SELECT_ALL);
	return TRUE;
}

MENUHANDLER(clear_selection)
{
	hotlist_keypress(NS_KEY_CLEAR_SELECTION);
	return TRUE;
}

/* view menu*/
MENUHANDLER(expand_all)
{
	hotlist_expand(false);
	return TRUE;
}

MENUHANDLER(expand_directories)
{
	hotlist_expand(true);
	return TRUE;
}

MENUHANDLER(expand_addresses)
{
	hotlist_expand(false);
	return TRUE;
}

MENUHANDLER(collapse_all)
{
	hotlist_contract(true);
	return TRUE;
}

MENUHANDLER(collapse_directories)
{
	hotlist_contract(true);
	return TRUE;
}

MENUHANDLER(collapse_addresses)
{
	hotlist_contract(false);
	return TRUE;
}

MENUHANDLER(launch)
{
	hotlist_keypress(NS_KEY_CR);
	return TRUE;
}


/**
 * Connects menu events in the hotlist window.
 */
static void nsgtk_hotlist_init_menu(struct nsgtk_hotlist_window *hlwin)
{
	struct menu_events *event = menu_events;
	GtkWidget *w;

	while (event->widget != NULL) {
		w = GTK_WIDGET(gtk_builder_get_object(hlwin->builder,
						      event->widget));
		if (w == NULL) {
			NSLOG(netsurf, INFO,
			      "Unable to connect menu widget ""%s""",
			      event->widget);
		} else {
			g_signal_connect(G_OBJECT(w),
					 "activate",
					 event->handler,
					 hlwin);
		}
		event++;
	}
}


/**
 * callback for mouse action on hotlist window
 *
 * \param nsgtk_cw The nsgtk core window structure.
 * \param mouse_state netsurf mouse state on event
 * \param x location of event
 * \param y location of event
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
nsgtk_hotlist_mouse(struct nsgtk_corewindow *nsgtk_cw,
		    browser_mouse_state mouse_state,
		    int x, int y)
{
	hotlist_mouse_action(mouse_state, x, y);

	return NSERROR_OK;
}

/**
 * callback for keypress on hotlist window
 *
 * \param nsgtk_cw The nsgtk core window structure.
 * \param nskey The netsurf key code
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
nsgtk_hotlist_key(struct nsgtk_corewindow *nsgtk_cw, uint32_t nskey)
{
	if (hotlist_keypress(nskey)) {
		return NSERROR_OK;
	}
	return NSERROR_NOT_IMPLEMENTED;
}

/**
 * callback on draw event for hotlist window
 *
 * \param nsgtk_cw The nsgtk core window structure.
 * \param r The rectangle of the window that needs updating.
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
nsgtk_hotlist_draw(struct nsgtk_corewindow *nsgtk_cw, struct rect *r)
{
	struct redraw_context ctx = {
		.interactive = true,
		.background_images = true,
		.plot = &nsgtk_plotters
	};

	hotlist_redraw(0, 0, r, &ctx);

	return NSERROR_OK;
}

/**
 * Creates the window for the hotlist tree.
 *
 * \return NSERROR_OK on success else appropriate error code on faliure.
 */
static nserror nsgtk_hotlist_init(void)
{
	struct nsgtk_hotlist_window *ncwin;
	nserror res;

	if (hotlist_window != NULL) {
		return NSERROR_OK;
	}

	ncwin = calloc(1, sizeof(*ncwin));
	if (ncwin == NULL) {
		return NSERROR_NOMEM;
	}

	res = nsgtk_builder_new_from_resname("hotlist", &ncwin->builder);
	if (res != NSERROR_OK) {
		NSLOG(netsurf, INFO, "Hotlist UI builder init failed");
		free(ncwin);
		return res;
	}

	gtk_builder_connect_signals(ncwin->builder, NULL);

	ncwin->wnd = GTK_WINDOW(gtk_builder_get_object(ncwin->builder,
						       "wndHotlist"));

	ncwin->core.scrolled = GTK_SCROLLED_WINDOW(
		gtk_builder_get_object(ncwin->builder, "hotlistScrolled"));

	ncwin->core.drawing_area = GTK_DRAWING_AREA(
		gtk_builder_get_object(ncwin->builder, "hotlistDrawingArea"));

	/* make the delete event hide the window */
	g_signal_connect(G_OBJECT(ncwin->wnd),
			 "delete_event",
			 G_CALLBACK(gtk_widget_hide_on_delete),
			 NULL);

	nsgtk_hotlist_init_menu(ncwin);

	ncwin->core.draw = nsgtk_hotlist_draw;
	ncwin->core.key = nsgtk_hotlist_key;
	ncwin->core.mouse = nsgtk_hotlist_mouse;

	res = nsgtk_corewindow_init(&ncwin->core);
	if (res != NSERROR_OK) {
		free(ncwin);
		return res;
	}

	res = hotlist_manager_init(ncwin->core.cb_table,
			   (struct core_window *)ncwin);
	if (res != NSERROR_OK) {
		free(ncwin);
		return res;
	}

	/* memoise window so it can be represented when necessary
	 * instead of recreating every time.
	 */
	hotlist_window = ncwin;

	return NSERROR_OK;
}


/* exported function documented gtk/hotlist.h */
nserror nsgtk_hotlist_present(void)
{
	nserror res;

	res = nsgtk_hotlist_init();
	if (res == NSERROR_OK) {
		gtk_window_present(hotlist_window->wnd);
	}
	return res;
}


/* exported function documented gtk/hotlist.h */
nserror nsgtk_hotlist_destroy(void)
{
	nserror res;

	if (hotlist_window == NULL) {
		return NSERROR_OK;
	}

	res = hotlist_manager_fini();
	if (res == NSERROR_OK) {
		res = nsgtk_corewindow_fini(&hotlist_window->core);
		gtk_widget_destroy(GTK_WIDGET(hotlist_window->wnd));
		g_object_unref(G_OBJECT(hotlist_window->builder));
		free(hotlist_window);
		hotlist_window = NULL;
	}

	return res;
}







netsurf-vince/pdf/frontends/gtk/hotlist.h

/*
 * Copyright 2009 Paul Blokus <paul_pl@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Interface to GTK bookmarks (hotlist).
 */

#ifndef __NSGTK_HOTLIST_H__
#define __NSGTK_HOTLIST_H__

/**
 * make the hotlist window visible.
 *
 * \return NSERROR_OK on success else appropriate error code on faliure.
 */
nserror nsgtk_hotlist_present(void);

/**
 * Free any resources allocated for the hotlist window.
 *
 * \return NSERROR_OK on success else appropriate error code on faliure.
 */
nserror nsgtk_hotlist_destroy(void);

#endif /* __NSGTK_HOTLIST_H__ */
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/*
 * Copyright 2005 James Bursa <bursa@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * GTK implementation of layout handling using pango.
 *
 * Pango is used handle and render fonts.
 */


#include <assert.h>
#include <stdio.h>
#include <gtk/gtk.h>

#include "utils/log.h"
#include "utils/nsoption.h"
#include "netsurf/inttypes.h"
#include "netsurf/layout.h"
#include "netsurf/plot_style.h"

#include "gtk/layout_pango.h"
#include "gtk/plotters.h"

static PangoContext *nsfont_pango_context = NULL;
static PangoLayout *nsfont_pango_layout = NULL;

static inline void nsfont_pango_check(void)
{
	if (nsfont_pango_context == NULL) {
		NSLOG(netsurf, INFO, "Creating nsfont_pango_context.");
		nsfont_pango_context = gdk_pango_context_get();
	}
	
	if (nsfont_pango_layout == NULL) {
		NSLOG(netsurf, INFO, "Creating nsfont_pango_layout.");
		nsfont_pango_layout = pango_layout_new(nsfont_pango_context);
	}
}

/**
 * Measure the width of a string.
 *
 * \param[in] fstyle plot style for this text
 * \param[in] string UTF-8 string to measure
 * \param[in] length length of string, in bytes
 * \param[out] width updated to width of string[0..length)
 * \return NSERROR_OK and width updated or appropriate error code on faliure
 */
static nserror
nsfont_width(const plot_font_style_t *fstyle,
	     const char *string,
	     size_t length,
	     int *width)
{
	PangoFontDescription *desc;

	if (length == 0) {
		*width = 0;
		return NSERROR_OK;
	}
	
	nsfont_pango_check();

	desc = nsfont_style_to_description(fstyle);
	pango_layout_set_font_description(nsfont_pango_layout, desc);
	pango_font_description_free(desc);

	pango_layout_set_text(nsfont_pango_layout, string, length);

	pango_layout_get_pixel_size(nsfont_pango_layout, width, 0);

	NSLOG(netsurf, DEEPDEBUG,
	      "fstyle: %p string:\"%.*s\", length: %" PRIsizet ", width: %dpx",
	      fstyle, (int)length, string, length, *width);
	 

	return NSERROR_OK;
}


/**
 * Find the position in a string where an x coordinate falls.
 *
 * \param[in] fstyle style for this text
 * \param[in] string UTF-8 string to measure
 * \param[in] length length of string, in bytes
 * \param[in] x coordinate to search for
 * \param[out] char_offset updated to offset in string of actual_x, [0..length]
 * \param[out] actual_x updated to x coordinate of character closest to x
 * \return NSERROR_OK and char_offset and actual_x updated or appropriate
 *          error code on faliure
 */
static nserror
nsfont_position_in_string(const plot_font_style_t *fstyle,
			  const char *string,
			  size_t length,
			  int x,
			  size_t *char_offset,
			  int *actual_x)
{
	int index;
	PangoFontDescription *desc;
	PangoRectangle pos;

	nsfont_pango_check();

	desc = nsfont_style_to_description(fstyle);
	pango_layout_set_font_description(nsfont_pango_layout, desc);
	pango_font_description_free(desc);

	pango_layout_set_text(nsfont_pango_layout, string, length);

	if (pango_layout_xy_to_index(nsfont_pango_layout,
				     x * PANGO_SCALE, 
				     0, &index, 0) == FALSE) {
		index = length;
	}

	pango_layout_index_to_pos(nsfont_pango_layout, index, &pos);

	*char_offset = index;
	*actual_x = PANGO_PIXELS(pos.x);

	return NSERROR_OK;
}


/**
 * Find where to split a string to make it fit a width.
 *
 * \param[in] fstyle       style for this text
 * \param[in] string       UTF-8 string to measure
 * \param[in] length       length of string, in bytes
 * \param[in] x            width available
 * \param[out] char_offset updated to offset in string of actual_x, [1..length]
 * \param[out] actual_x updated to x coordinate of character closest to x
 * \return NSERROR_OK or appropriate error code on faliure
 *
 * On exit, char_offset indicates first character after split point.
 *
 * \note char_offset of 0 must never be returned.
 *
 *   Returns:
 *     char_offset giving split point closest to x, where actual_x <= x
 *   else
 *     char_offset giving split point closest to x, where actual_x > x
 *
 * Returning char_offset == length means no split possible
 */
static nserror
nsfont_split(const plot_font_style_t *fstyle,
	     const char *string,
	     size_t length,
	     int x,
	     size_t *char_offset,
	     int *actual_x)
{
	int index = length;
	PangoFontDescription *desc;
	PangoContext *context;
	PangoLayout *layout;
	PangoLayoutLine *line;

	context = gdk_pango_context_get();
	layout = pango_layout_new(context);

	desc = nsfont_style_to_description(fstyle);
	pango_layout_set_font_description(layout, desc);
	pango_font_description_free(desc);

	pango_layout_set_text(layout, string, length);

	/* Limit width of layout to the available width */
	pango_layout_set_width(layout, x * PANGO_SCALE);

	/* Request word wrapping */
	pango_layout_set_wrap(layout, PANGO_WRAP_WORD);

	/* Prevent pango treating linebreak characters as line breaks */
	pango_layout_set_single_paragraph_mode(layout, TRUE);

	/* Obtain the second line of the layout (if there is one) */
	line = pango_layout_get_line_readonly(layout, 1);
	if (line != NULL) {
		/* Pango split the text. The line's start_index indicates the 
		 * start of the character after the line break. */
		index = line->start_index;
	}

	g_object_unref(layout);
	g_object_unref(context);

	*char_offset = index;
	/* Obtain the pixel offset of the split character */
	nsfont_width(fstyle, string, index, actual_x);

	return NSERROR_OK;
}


/**
 * Render a string.
 *
 * \param  x	   x coordinate
 * \param  y	   y coordinate
 * \param  string  UTF-8 string to measure
 * \param  length  length of string
 * \param  fstyle  plot style for this text
 * \return  true on success, false on error and error reported
 */
nserror nsfont_paint(int x, int y, const char *string, size_t length,
		const plot_font_style_t *fstyle)
{
	PangoFontDescription *desc;
	PangoLayoutLine *line;

	if (length == 0)
		return NSERROR_OK;

	nsfont_pango_check();

	desc = nsfont_style_to_description(fstyle);
	pango_layout_set_font_description(nsfont_pango_layout, desc);
	pango_font_description_free(desc);

	pango_layout_set_text(nsfont_pango_layout, string, length);

	line = pango_layout_get_line_readonly(nsfont_pango_layout, 0);
	cairo_move_to(current_cr, x, y);
	nsgtk_set_colour(fstyle->foreground);
	pango_cairo_show_layout_line(current_cr, line);

	return NSERROR_OK;
}


/* exported interface documented in gtk/layout_pango.h */
PangoFontDescription *
nsfont_style_to_description(const plot_font_style_t *fstyle)
{
	unsigned int size;
	PangoFontDescription *desc;
	PangoStyle style = PANGO_STYLE_NORMAL;

	switch (fstyle->family) {
	case PLOT_FONT_FAMILY_SERIF:
		desc = pango_font_description_from_string(nsoption_charp(font_serif));
		break;
	case PLOT_FONT_FAMILY_MONOSPACE:
		desc = pango_font_description_from_string(nsoption_charp(font_mono));
		break;
	case PLOT_FONT_FAMILY_CURSIVE:
		desc = pango_font_description_from_string(nsoption_charp(font_cursive));
		break;
	case PLOT_FONT_FAMILY_FANTASY:
		desc = pango_font_description_from_string(nsoption_charp(font_fantasy));
		break;
	case PLOT_FONT_FAMILY_SANS_SERIF:
	default:
		desc = pango_font_description_from_string(nsoption_charp(font_sans));
		break;
	}

	size = (fstyle->size * PANGO_SCALE) / PLOT_STYLE_SCALE;

	if (fstyle->flags & FONTF_ITALIC)
		style = PANGO_STYLE_ITALIC;
	else if (fstyle->flags & FONTF_OBLIQUE)
		style = PANGO_STYLE_OBLIQUE;

	pango_font_description_set_style(desc, style);

	pango_font_description_set_weight(desc, (PangoWeight) fstyle->weight);

	pango_font_description_set_size(desc, size);

	if (fstyle->flags & FONTF_SMALLCAPS) {
		pango_font_description_set_variant(desc, 
				PANGO_VARIANT_SMALL_CAPS);
	} else {
		pango_font_description_set_variant(desc, PANGO_VARIANT_NORMAL);
	}

	return desc;
}

static struct gui_layout_table layout_table = {
	.width = nsfont_width,
	.position = nsfont_position_in_string,
	.split = nsfont_split,
};

struct gui_layout_table *nsgtk_layout_table = &layout_table;







netsurf-vince/pdf/frontends/gtk/layout_pango.h

/*
 * Copyright 2005 James Bursa <bursa@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Interface to GTK layout handling using pango.
 */

#ifndef _NETSURF_GTK_LAYOUT_PANGO_H_
#define _NETSURF_GTK_LAYOUT_PANGO_H_

#include <stdbool.h>

struct plot_font_style;

extern struct gui_layout_table *nsgtk_layout_table;

nserror nsfont_paint(int x, int y, const char *string, size_t length, const struct plot_font_style *fstyle);

/**
 * Convert a plot style to a PangoFontDescription.
 *
 * \param fstyle plot style for this text
 * \return A new Pango font description
 */
PangoFontDescription *nsfont_style_to_description(const struct plot_font_style *fstyle);

#endif
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/*
 * Copyright 2017 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Implementation of GTK local history manager.
 */

#include <stdint.h>
#include <stdlib.h>
#include <gtk/gtk.h>

#include "utils/log.h"
#include "netsurf/keypress.h"
#include "netsurf/plotters.h"
#include "desktop/local_history.h"

#include "gtk/compat.h"
#include "gtk/plotters.h"
#include "gtk/resources.h"
#include "gtk/corewindow.h"
#include "gtk/local_history.h"
#include "gtk/scaffolding.h"

struct nsgtk_local_history_window {
	struct nsgtk_corewindow core;

	GtkBuilder *builder;

	GtkWindow *wnd;

	struct local_history_session *session;
};

static struct nsgtk_local_history_window *local_history_window = NULL;



/**
 * callback for mouse action on local history window
 *
 * \param nsgtk_cw The nsgtk core window structure.
 * \param mouse_state netsurf mouse state on event
 * \param x location of event
 * \param y location of event
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
nsgtk_local_history_mouse(struct nsgtk_corewindow *nsgtk_cw,
		    browser_mouse_state mouse_state,
		    int x, int y)
{
	struct nsgtk_local_history_window *lhw;
	/* technically degenerate container of */
	lhw = (struct nsgtk_local_history_window *)nsgtk_cw;

	local_history_mouse_action(lhw->session, mouse_state, x, y);

	return NSERROR_OK;
}


/**
 * callback for keypress on local history window
 *
 * \param nsgtk_cw The nsgtk core window structure.
 * \param nskey The netsurf key code
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
nsgtk_local_history_key(struct nsgtk_corewindow *nsgtk_cw, uint32_t nskey)
{
	struct nsgtk_local_history_window *lhw;
	/* technically degenerate container of */
	lhw = (struct nsgtk_local_history_window *)nsgtk_cw;

	if (local_history_keypress(lhw->session, nskey)) {
		return NSERROR_OK;
	}
	return NSERROR_NOT_IMPLEMENTED;
}


/**
 * callback on draw event for local history window
 *
 * \param nsgtk_cw The nsgtk core window structure.
 * \param r The rectangle of the window that needs updating.
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
nsgtk_local_history_draw(struct nsgtk_corewindow *nsgtk_cw, struct rect *r)
{
	struct redraw_context ctx = {
		.interactive = true,
		.background_images = true,
		.plot = &nsgtk_plotters
	};
	struct nsgtk_local_history_window *lhw;

	/* technically degenerate container of */
	lhw = (struct nsgtk_local_history_window *)nsgtk_cw;

	ctx.plot->clip(&ctx, r);
	local_history_redraw(lhw->session, 0, 0, r, &ctx);

	return NSERROR_OK;
}

/**
 * Creates the window for the local history view.
 *
 * \return NSERROR_OK on success else appropriate error code on faliure.
 */
static nserror
nsgtk_local_history_init(struct browser_window *bw,
			 struct nsgtk_local_history_window **win_out)
{
	struct nsgtk_local_history_window *ncwin;
	nserror res;

	/* memoise window so it can be represented when necessary
	 * instead of recreating every time.
	 */
	if ((*win_out) != NULL) {
		res = local_history_set((*win_out)->session, bw);
		return res;
	}

	ncwin = calloc(1, sizeof(*ncwin));
	if (ncwin == NULL) {
		return NSERROR_NOMEM;
	}

	res = nsgtk_builder_new_from_resname("localhistory", &ncwin->builder);
	if (res != NSERROR_OK) {
		NSLOG(netsurf, INFO, "Local history UI builder init failed");
		free(ncwin);
		return res;
	}

	gtk_builder_connect_signals(ncwin->builder, NULL);

	ncwin->wnd = GTK_WINDOW(gtk_builder_get_object(ncwin->builder,
						       "wndHistory"));

	/* Configure for transient behaviour */
	gtk_window_set_type_hint(GTK_WINDOW(ncwin->wnd),
				 GDK_WINDOW_TYPE_HINT_DROPDOWN_MENU);
	gtk_window_set_modal(GTK_WINDOW(ncwin->wnd), TRUE);


	ncwin->core.scrolled = GTK_SCROLLED_WINDOW(
		gtk_builder_get_object(ncwin->builder,
				       "HistoryScrolled"));

	ncwin->core.drawing_area = GTK_DRAWING_AREA(
		gtk_builder_get_object(ncwin->builder,
				       "HistoryDrawingArea"));

	/* make the delete event hide the window */
	g_signal_connect(G_OBJECT(ncwin->wnd),
			 "delete_event",
			 G_CALLBACK(gtk_widget_hide_on_delete),
			 NULL);
	/* Ditto if we lose the grab */
	g_signal_connect(G_OBJECT(ncwin->wnd),
			 "grab-broken-event",
			 G_CALLBACK(gtk_widget_hide_on_delete),
			 ncwin);
	/* Handle button press events */
	g_signal_connect(G_OBJECT(ncwin->wnd),
			 "button-press-event",
			 G_CALLBACK(gtk_widget_hide_on_delete),
			 ncwin);

	ncwin->core.draw = nsgtk_local_history_draw;
	ncwin->core.key = nsgtk_local_history_key;
	ncwin->core.mouse = nsgtk_local_history_mouse;

	res = nsgtk_corewindow_init(&ncwin->core);
	if (res != NSERROR_OK) {
		free(ncwin);
		return res;
	}

	res = local_history_init(ncwin->core.cb_table,
				 (struct core_window *)ncwin,
				 bw,
				 &ncwin->session);
	if (res != NSERROR_OK) {
		free(ncwin);
		return res;
	}

	*win_out = ncwin;

	return NSERROR_OK;
}


/* exported function documented gtk/history.h */
nserror nsgtk_local_history_present(GtkWindow *parent,
				    struct browser_window *bw)
{
	nserror res;
	int prnt_width, prnt_height;
	int width, height;
	res = nsgtk_local_history_init(bw, &local_history_window);
	if (res == NSERROR_OK) {
		gtk_window_group_add_window(gtk_window_get_group(parent),
					    local_history_window->wnd);
		gtk_window_set_transient_for(local_history_window->wnd, parent);
		gtk_window_set_screen(local_history_window->wnd,
				      gtk_widget_get_screen(GTK_WIDGET(parent)));

		gtk_window_get_size(parent, &prnt_width, &prnt_height);

		/* resize history widget ensureing the drawing area is
		 * no larger than parent window
		 */
		res = local_history_get_size(local_history_window->session,
					     &width,
					     &height);
		if (width > prnt_width) {
			width = prnt_width;
		}
		if (height > prnt_height) {
			height = prnt_height;
		}
		gtk_window_resize(local_history_window->wnd, width, height);

		/* Attempt to place the window in the right place */
		nsgtk_scaffolding_position_local_history(nsgtk_current_scaffolding());

		gtk_widget_show(GTK_WIDGET(local_history_window->wnd));
		gtk_widget_grab_focus(GTK_WIDGET(local_history_window->wnd));

		local_history_scroll_to_cursor(local_history_window->session);
	}

	return res;
}


/* exported function documented gtk/history.h */
nserror nsgtk_local_history_hide(void)
{
	nserror res = NSERROR_OK;

	if (local_history_window != NULL) {
		gtk_widget_hide(GTK_WIDGET(local_history_window->wnd));

		res = local_history_set(local_history_window->session, NULL);
	}

	return res;
}


/* exported function documented gtk/history.h */
nserror nsgtk_local_history_destroy(void)
{
	nserror res;

	if (local_history_window == NULL) {
		return NSERROR_OK;
	}

	res = local_history_fini(local_history_window->session);
	if (res == NSERROR_OK) {
		res = nsgtk_corewindow_fini(&local_history_window->core);
		gtk_widget_destroy(GTK_WIDGET(local_history_window->wnd));
		g_object_unref(G_OBJECT(local_history_window->builder));
		free(local_history_window);
		local_history_window = NULL;
	}

	return res;

}

/* exported function documented gtk/history.h */
void nsgtk_local_history_set_position(int x, int y)
{
	NSLOG(netsurf, INFO, "x=%d y=%d", x, y);

	gtk_window_move(local_history_window->wnd, x, y);
}
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/*
 * Copyright 2017 Vincent Sanders <vince@kyllikki.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Interface to GTK local history manager
 */

#ifndef NSGTK_LOCAL_HISTORY_H
#define NSGTK_LOCAL_HISTORY_H

struct browser_window;

/**
 * make the local history window visible.
 *
 * \return NSERROR_OK on success else appropriate error code on faliure.
 */
nserror nsgtk_local_history_present(GtkWindow *parent, struct browser_window *bw);

/**
 * set the local history window position.
 */
void nsgtk_local_history_set_position(int x, int y);

/**
 * hide the local history window from being visible.
 *
 * \return NSERROR_OK on success else appropriate error code on faliure.
 */
nserror nsgtk_local_history_hide(void);

/**
 * Destroys the local history window and performs any other necessary cleanup
 * actions.
 */
nserror nsgtk_local_history_destroy(void);

#endif
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/*
 * Copyright 2009 Mark Benjamin <netsurf-browser.org.MarkBenjamin@dfgh.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdlib.h>
#include <stdbool.h>

#include <gdk/gdkkeysyms.h>
#include <gtk/gtk.h>

#include "utils/messages.h"

#include "gtk/compat.h"
#include "gtk/menu.h"
#include "gtk/warn.h"
#include "gtk/accelerator.h"

/**
 * Adds image menu item to a menu.
 *
 * \param menu the menu to add the item to
 * \param item_out a pointer to the item's location in the menu struct
 * \param message the menu item I18n lookup value
 * \param group the 'global' in a gtk sense accelerator group
 * \return true if sucessful and \a item_out updated else false.
 */

static bool
nsgtk_menu_add_image_item(GtkMenu *menu,
			  GtkWidget **item_out,
			  const char *message,
			  GtkAccelGroup *group)
{
	unsigned int key;
	GdkModifierType mod;
	GtkWidget *item;
	const char *accelerator_desc; /* accelerator key description */

	item = nsgtk_image_menu_item_new_with_mnemonic(messages_get(message));
	if (item == NULL) {
		return false;
	}

	accelerator_desc = nsgtk_accelerator_get_desc(message);
	if (accelerator_desc != NULL) {
		gtk_accelerator_parse(accelerator_desc, &key, &mod);
		if (key > 0) {
			gtk_widget_add_accelerator(item,
						   "activate",
						   group,
						   key,
						   mod,
						   GTK_ACCEL_VISIBLE);
		}
	}
	gtk_menu_shell_append(GTK_MENU_SHELL(menu), item);
	gtk_widget_show(item);

	*item_out = item;

	return true;
}

#define NEW_MENU(n, m)				\
	n = malloc(sizeof(*n));			\
	if (n == NULL) {			\
		return NULL;			\
	}					\
	n->m##_menu = GTK_MENU(gtk_menu_new())

#define IMAGE_ITEM(p, q, r, s, t)\
	nsgtk_menu_add_image_item(s->p##_menu, &(s->q##_menuitem), #r, t)

#define CHECK_ITEM(p, q, r, s)					\
	do {							\
		s->q##_menuitem = GTK_CHECK_MENU_ITEM(		\
			gtk_check_menu_item_new_with_mnemonic(\
			messages_get(#r)));\
		if ((s->q##_menuitem != NULL) && (s->p##_menu != NULL)) { \
			gtk_menu_shell_append(GTK_MENU_SHELL(s->p##_menu), \
					      GTK_WIDGET(s->q##_menuitem)); \
			gtk_widget_show(GTK_WIDGET(s->q##_menuitem));	\
		}							\
	} while(0)

#define SET_SUBMENU(q, r)					\
	do {							\
		r->q##_submenu = nsgtk_menu_##q##_submenu(group);	\
		if ((r->q##_submenu != NULL) &&				\
		    (r->q##_submenu->q##_menu != NULL) &&		\
		    (r->q##_menuitem != NULL)) {			\
			gtk_menu_item_set_submenu(GTK_MENU_ITEM(r->q##_menuitem), \
						  GTK_WIDGET(r->q##_submenu->q##_menu)); \
		}							\
	} while(0)

#define ADD_NAMED_SEP(q, r, s)						\
	do {								\
		s->r##_separator = gtk_separator_menu_item_new();	\
		if ((s->r##_separator != NULL) && (s->q##_menu != NULL)) { \
			gtk_menu_shell_append(GTK_MENU_SHELL(s->q##_menu), s->r##_separator); \
			gtk_widget_show(s->r##_separator);		\
		}							\
	} while(0)

#define ADD_SEP(q, r)							\
	do {								\
		GtkWidget *w = gtk_separator_menu_item_new();		\
		if ((w != NULL) && (r->q##_menu != NULL)) {		\
			gtk_menu_shell_append(GTK_MENU_SHELL(r->q##_menu), w); \
			gtk_widget_show(w);				\
		}							\
	} while(0)

#define ATTACH_PARENT(parent, msgname, menuv, group)			\
	do {								\
		/* create top level menu entry and attach to parent */	\
		menuv = GTK_MENU_ITEM(gtk_menu_item_new_with_mnemonic(messages_get(#msgname))); \
		gtk_menu_shell_append(parent, GTK_WIDGET(menuv));	\
		gtk_widget_show(GTK_WIDGET(menuv));			\
		/* attach submenu to parent */				\
		gtk_menu_item_set_submenu(menuv, GTK_WIDGET(menuv##_menu)); \
		gtk_menu_set_accel_group(menuv##_menu, group);		\
	} while(0)

/**
* creates an export submenu
* \param group the 'global' in a gtk sense accelerator reference
*/
static struct nsgtk_export_submenu *
nsgtk_menu_export_submenu(GtkAccelGroup *group)
{
	struct nsgtk_export_submenu *ret;
	ret = malloc(sizeof(struct nsgtk_export_submenu));

	if (ret == NULL) {
		nsgtk_warning(messages_get("NoMemory"), 0);
		return NULL;
	}

	ret->export_menu = GTK_MENU(gtk_menu_new());
	if (ret->export_menu == NULL) {
		nsgtk_warning(messages_get("NoMemory"), 0);
		free(ret);
		return NULL;
	}

	IMAGE_ITEM(export, savepage, gtkSavePage, ret, group);
	IMAGE_ITEM(export, plaintext, gtkPlainText, ret, group);
	IMAGE_ITEM(export, pdf, gtkPDF, ret, group);
	return ret;
}

/**
* creates a scaleview submenu
* \param group the 'global' in a gtk sense accelerator reference
*/

static struct nsgtk_scaleview_submenu *
nsgtk_menu_scaleview_submenu(GtkAccelGroup *group)
{
	struct nsgtk_scaleview_submenu *ret =
			malloc(sizeof(struct nsgtk_scaleview_submenu));
	if (ret == NULL) {
		nsgtk_warning(messages_get("NoMemory"), 0);
		return NULL;
	}
	ret->scaleview_menu = GTK_MENU(gtk_menu_new());
	if (ret->scaleview_menu == NULL) {
		nsgtk_warning(messages_get("NoMemory"), 0);
		free(ret);
		return NULL;
	}
	IMAGE_ITEM(scaleview, zoomplus, gtkZoomPlus, ret, group);
	IMAGE_ITEM(scaleview, zoomnormal, gtkZoomNormal, ret, group);
	IMAGE_ITEM(scaleview, zoomminus, gtkZoomMinus, ret, group);
	return ret;
}

/**
* creates a tab navigation submenu
* \param group the 'global' in a gtk sense accelerator reference
*/

static struct nsgtk_tabs_submenu *nsgtk_menu_tabs_submenu(GtkAccelGroup *group)
{
	struct nsgtk_tabs_submenu *ret;
	ret = malloc(sizeof(struct nsgtk_tabs_submenu));
	if (ret == NULL) {
		nsgtk_warning(messages_get("NoMemory"), 0);
		return NULL;
	}
	ret->tabs_menu = GTK_MENU(gtk_menu_new());
	if (ret->tabs_menu == NULL) {
		nsgtk_warning(messages_get("NoMemory"), 0);
		free(ret);
		return NULL;
	}
	IMAGE_ITEM(tabs, nexttab, gtkNextTab, ret, group);
	IMAGE_ITEM(tabs, prevtab, gtkPrevTab, ret, group);
	IMAGE_ITEM(tabs, closetab, gtkCloseTab, ret, group);

	return ret;
}


/**
 * creates a toolbars submenu
 *
 * \param group the 'global' in a gtk sense accelerator reference
 */
static struct nsgtk_toolbars_submenu *
nsgtk_menu_toolbars_submenu(GtkAccelGroup *group)
{
	struct nsgtk_toolbars_submenu *tmenu;

	tmenu = malloc(sizeof(struct nsgtk_toolbars_submenu));
	if (tmenu == NULL) {
		nsgtk_warning(messages_get("NoMemory"), 0);
		return NULL;
	}

	tmenu->toolbars_menu = GTK_MENU(gtk_menu_new());
	if (tmenu->toolbars_menu == NULL) {
		nsgtk_warning(messages_get("NoMemory"), 0);
		free(tmenu);
		return NULL;
	}

	CHECK_ITEM(toolbars, menubar, gtkMenuBar, tmenu);
	if (tmenu->menubar_menuitem != NULL) {
		gtk_check_menu_item_set_active(tmenu->menubar_menuitem, TRUE);
	}

	CHECK_ITEM(toolbars, toolbar, gtkToolBar, tmenu);
	if (tmenu->toolbar_menuitem != NULL) {
		gtk_check_menu_item_set_active(tmenu->toolbar_menuitem, TRUE);
	}

	ADD_SEP(toolbars, tmenu);

	IMAGE_ITEM(toolbars, customize, gtkCustomize, tmenu, group);

	return tmenu;
}

/**
* creates a debugging submenu
* \param group the 'global' in a gtk sense accelerator reference
*/

static struct nsgtk_developer_submenu *
nsgtk_menu_developer_submenu(GtkAccelGroup *group)
{
	struct nsgtk_developer_submenu *dmenu =
			malloc(sizeof(struct nsgtk_developer_submenu));
	if (dmenu == NULL) {
		nsgtk_warning(messages_get("NoMemory"), 0);
		return NULL;
	}
	dmenu->developer_menu = GTK_MENU(gtk_menu_new());
	if (dmenu->developer_menu == NULL) {
		nsgtk_warning(messages_get("NoMemory"), 0);
		free(dmenu);
		return NULL;
	}

	IMAGE_ITEM(developer, viewsource, gtkPageSource, dmenu, group);
	IMAGE_ITEM(developer, toggledebugging, gtkToggleDebugging, dmenu, group);
	IMAGE_ITEM(developer, debugboxtree, gtkDebugBoxTree, dmenu, group);
	IMAGE_ITEM(developer, debugdomtree, gtkDebugDomTree, dmenu, group);

	return dmenu;
}

/**
 * creates the file menu
 *
 * \param group The gtk 'global' accelerator reference
 * \return The new file menu or NULL on error
 */
static struct nsgtk_file_menu *nsgtk_menu_file_submenu(GtkAccelGroup *group)
{
	struct nsgtk_file_menu *fmenu;

	fmenu = malloc(sizeof(struct nsgtk_file_menu));
	if (fmenu == NULL) {
		nsgtk_warning(messages_get("NoMemory"), 0);
		return NULL;
	}

	fmenu->file_menu = GTK_MENU(gtk_menu_new());
	if (fmenu->file_menu == NULL) {
		nsgtk_warning(messages_get("NoMemory"), 0);
		free(fmenu);
		return NULL;
	}

	IMAGE_ITEM(file, newwindow, gtkNewWindow, fmenu, group);
	IMAGE_ITEM(file, newtab, gtkNewTab, fmenu, group);
	IMAGE_ITEM(file, openfile, gtkOpenFile, fmenu, group);
	IMAGE_ITEM(file, closewindow, gtkCloseWindow, fmenu, group);
	ADD_SEP(file, fmenu);
	IMAGE_ITEM(file, export, gtkExport, fmenu, group);
	ADD_SEP(file, fmenu);
	IMAGE_ITEM(file, printpreview, gtkPrintPreview, fmenu, group);
	IMAGE_ITEM(file, print, gtkPrint, fmenu, group);
	ADD_SEP(file, fmenu);
	IMAGE_ITEM(file, quit, gtkQuitMenu, fmenu, group);
	SET_SUBMENU(export, fmenu);

	return fmenu;
}

/**
* creates an edit menu
* \param group the 'global' in a gtk sense accelerator reference
*/

static struct nsgtk_edit_menu *nsgtk_menu_edit_submenu(GtkAccelGroup *group)
{
	struct nsgtk_edit_menu *ret = malloc(sizeof(struct nsgtk_edit_menu));
	if (ret == NULL) {
		nsgtk_warning(messages_get("NoMemory"), 0);
		return NULL;
	}
	ret->edit_menu = GTK_MENU(gtk_menu_new());
	if (ret->edit_menu == NULL) {
		nsgtk_warning(messages_get("NoMemory"), 0);
		free(ret);
		return NULL;
	}
	IMAGE_ITEM(edit, cut, gtkCut, ret, group);
	IMAGE_ITEM(edit, copy, gtkCopy, ret, group);
	IMAGE_ITEM(edit, paste, gtkPaste, ret, group);
	IMAGE_ITEM(edit, delete, gtkDelete, ret, group);
	ADD_SEP(edit, ret);
	IMAGE_ITEM(edit, selectall, gtkSelectAll, ret, group);
	ADD_SEP(edit, ret);
	IMAGE_ITEM(edit, find, gtkFind, ret, group);
	ADD_SEP(edit, ret);
	IMAGE_ITEM(edit, preferences, gtkPreferences, ret, group);

	return ret;
}

/**
* creates a view menu
* \param group the 'global' in a gtk sense accelerator reference
*/

static struct nsgtk_view_menu *nsgtk_menu_view_submenu(GtkAccelGroup *group)
{
	struct nsgtk_view_menu *ret = malloc(sizeof(struct nsgtk_view_menu));
	if (ret == NULL) {
		nsgtk_warning(messages_get("NoMemory"), 0);
		return NULL;
	}
	ret->view_menu = GTK_MENU(gtk_menu_new());
	if (ret->view_menu == NULL) {
		nsgtk_warning(messages_get("NoMemory"), 0);
		free(ret);
		return NULL;
	}
	IMAGE_ITEM(view, scaleview, gtkScaleView, ret, group);
	SET_SUBMENU(scaleview, ret);
	IMAGE_ITEM(view, fullscreen, gtkFullScreen, ret, group);
	ADD_SEP(view, ret);
	IMAGE_ITEM(view, toolbars, gtkToolbars, ret, group);
	SET_SUBMENU(toolbars, ret);
	IMAGE_ITEM(view, tabs, gtkTabs, ret, group);
	SET_SUBMENU(tabs, ret);
	ADD_SEP(view, ret);
	IMAGE_ITEM(view, savewindowsize, gtkSaveWindowSize, ret, group);

	return ret;
}

/**
* creates a nav menu
* \param group the 'global' in a gtk sense accelerator reference
*/

static struct nsgtk_nav_menu *nsgtk_menu_nav_submenu(GtkAccelGroup *group)
{
	struct nsgtk_nav_menu *ret = malloc(sizeof(struct nsgtk_nav_menu));
	if (ret == NULL) {
		nsgtk_warning(messages_get("NoMemory"), 0);
		return NULL;
	}
	ret->nav_menu = GTK_MENU(gtk_menu_new());
	if (ret->nav_menu == NULL) {
		nsgtk_warning(messages_get("NoMemory"), 0);
		free(ret);
		return NULL;
	}

	IMAGE_ITEM(nav, back, gtkBack, ret, group);
	IMAGE_ITEM(nav, forward, gtkForward, ret, group);
	IMAGE_ITEM(nav, stop, gtkStop, ret, group);
	IMAGE_ITEM(nav, reload, gtkReload, ret, group);
	IMAGE_ITEM(nav, home, gtkHome, ret, group);
	ADD_SEP(nav, ret);
	IMAGE_ITEM(nav, localhistory, gtkLocalHistory, ret, group);
	IMAGE_ITEM(nav, globalhistory, gtkGlobalHistory, ret, group);
	ADD_SEP(nav, ret);
	IMAGE_ITEM(nav, addbookmarks, gtkAddBookMarks, ret, group);
	IMAGE_ITEM(nav, showbookmarks, gtkShowBookMarks, ret, group);
	ADD_SEP(nav, ret);
	IMAGE_ITEM(nav, openlocation, gtkOpenLocation, ret, group);

	return ret;
}

/**
 * creates the tools menu
 * \param group the 'global' in a gtk sense accelerator reference
 */
static struct nsgtk_tools_menu *nsgtk_menu_tools_submenu(GtkAccelGroup *group)
{
	struct nsgtk_tools_menu *ret = malloc(sizeof(struct nsgtk_tools_menu));
	if (ret == NULL) {
		nsgtk_warning(messages_get("NoMemory"), 0);
		return NULL;
	}
	ret->tools_menu = GTK_MENU(gtk_menu_new());
	if (ret->tools_menu == NULL) {
		nsgtk_warning(messages_get("NoMemory"), 0);
		free(ret);
		return NULL;
	}

	IMAGE_ITEM(tools, downloads, gtkDownloads, ret, group);
	IMAGE_ITEM(tools, showcookies, gtkShowCookies, ret, group);
	IMAGE_ITEM(tools, developer, gtkDeveloper, ret, group);
	SET_SUBMENU(developer, ret);

	return ret;
}

/**
 * creates a help menu
 * \param group the 'global' in a gtk sense accelerator reference
 */
static struct nsgtk_help_menu *nsgtk_menu_help_submenu(GtkAccelGroup *group)
{
	struct nsgtk_help_menu *ret = malloc(sizeof(struct nsgtk_help_menu));
	if (ret == NULL) {
		nsgtk_warning(messages_get("NoMemory"), 0);
		return NULL;
	}
	ret->help_menu = GTK_MENU(gtk_menu_new());
	if (ret->help_menu == NULL) {
		nsgtk_warning(messages_get("NoMemory"), 0);
		free(ret);
		return NULL;
	}
	IMAGE_ITEM(help, contents, gtkContents, ret, group);
	IMAGE_ITEM(help, guide, gtkGuide, ret, group);
	IMAGE_ITEM(help, info, gtkUserInformation, ret, group);
	ADD_SEP(help, ret);
	IMAGE_ITEM(help, about, gtkAbout, ret, group);

	return ret;
}


/**
 * Generate menubar menus.
 *
 * Generate the main menu structure and attach it to a menubar widget.
 */
struct nsgtk_bar_submenu *
nsgtk_menu_bar_create(GtkMenuShell *menubar, GtkAccelGroup *group)
{
	struct nsgtk_bar_submenu *nmenu;

	nmenu = calloc(1, sizeof(struct nsgtk_bar_submenu));
	if (nmenu == NULL) {
		return NULL;
	}

	/* create sub menus */
	nmenu->file_submenu = nsgtk_menu_file_submenu(group);
	nmenu->edit_submenu = nsgtk_menu_edit_submenu(group);
	nmenu->view_submenu = nsgtk_menu_view_submenu(group);
	nmenu->nav_submenu = nsgtk_menu_nav_submenu(group);
	nmenu->tools_submenu = nsgtk_menu_tools_submenu(group);
	nmenu->help_submenu = nsgtk_menu_help_submenu(group);

	if (menubar != NULL) {
		nmenu->bar_menu = GTK_MENU_BAR(menubar);

		/* attach menus to menubar */
		ATTACH_PARENT(menubar, gtkFile, nmenu->file_submenu->file, group);
		ATTACH_PARENT(menubar, gtkEdit, nmenu->edit_submenu->edit, group);
		ATTACH_PARENT(menubar, gtkView, nmenu->view_submenu->view, group);
		ATTACH_PARENT(menubar, gtkNavigate, nmenu->nav_submenu->nav, group);
		ATTACH_PARENT(menubar, gtkTools, nmenu->tools_submenu->tools, group);
		ATTACH_PARENT(menubar, gtkHelp, nmenu->help_submenu->help, group);
	}

	return nmenu;
}


/* exported function documented in gtk/menu.h */
struct nsgtk_burger_menu *nsgtk_burger_menu_create(GtkAccelGroup *group)
{
	struct nsgtk_burger_menu *nmenu;

	NEW_MENU(nmenu, burger);

	IMAGE_ITEM(burger, file, gtkFile, nmenu, group);
	SET_SUBMENU(file, nmenu);

	IMAGE_ITEM(burger, edit, gtkEdit, nmenu, group);
	SET_SUBMENU(edit, nmenu);

	IMAGE_ITEM(burger, view, gtkView, nmenu, group);
	SET_SUBMENU(view, nmenu);

	IMAGE_ITEM(burger, nav, gtkNavigate, nmenu, group);
	SET_SUBMENU(nav, nmenu);

	IMAGE_ITEM(burger, tools, gtkTools, nmenu, group);
	SET_SUBMENU(tools, nmenu);

	IMAGE_ITEM(burger, help, gtkHelp, nmenu, group);
	SET_SUBMENU(help, nmenu);

	return nmenu;
}


/* exported function documented in gtk/menu.h */
struct nsgtk_popup_menu *nsgtk_popup_menu_create(GtkAccelGroup *group)
{
	struct nsgtk_popup_menu *nmenu;

	NEW_MENU(nmenu, popup);

	IMAGE_ITEM(popup, back, gtkBack, nmenu, group);
	IMAGE_ITEM(popup, forward, gtkForward, nmenu, group);
	IMAGE_ITEM(popup, stop, gtkStop, nmenu, group);
	IMAGE_ITEM(popup, reload, gtkReload, nmenu, group);

	ADD_NAMED_SEP(popup, first, nmenu);

	IMAGE_ITEM(popup, cut, gtkCut, nmenu, group);
	IMAGE_ITEM(popup, copy, gtkCopy, nmenu, group);
	IMAGE_ITEM(popup, paste, gtkPaste, nmenu, group);

	ADD_NAMED_SEP(popup, second, nmenu);

	IMAGE_ITEM(popup, toolbars, gtkToolbars, nmenu, group);
	SET_SUBMENU(toolbars, nmenu);

	IMAGE_ITEM(popup, tools, gtkTools, nmenu, group);
	SET_SUBMENU(tools, nmenu);

	return nmenu;
}


/* exported function documented in gtk/menu.h */
struct nsgtk_link_menu *
nsgtk_link_menu_create(GtkAccelGroup *group)
{
	struct nsgtk_link_menu *nmenu;

	NEW_MENU(nmenu, link);

	IMAGE_ITEM(link, opentab, gtkOpentab, nmenu, group);
	IMAGE_ITEM(link, openwin, gtkOpenwin, nmenu, group);

	ADD_SEP(link, nmenu);

	IMAGE_ITEM(link, save, gtkSavelink, nmenu, group);
	IMAGE_ITEM(link, bookmark, gtkBookmarklink, nmenu, group);
	IMAGE_ITEM(link, copy, gtkCopylink, nmenu, group);

	return nmenu;
}


/* exported function documented in gtk/menu.h */
nserror nsgtk_menu_bar_destroy(struct nsgtk_bar_submenu *menu)
{
	gtk_widget_destroy(GTK_WIDGET(menu->bar_menu));

	free(menu->file_submenu->export_submenu);
	free(menu->file_submenu);
	free(menu->edit_submenu);
	free(menu->view_submenu->tabs_submenu);
	free(menu->view_submenu->toolbars_submenu);
	free(menu->view_submenu->scaleview_submenu);
	free(menu->view_submenu);
	free(menu->nav_submenu);
	free(menu->tools_submenu->developer_submenu);
	free(menu->tools_submenu);
	free(menu->help_submenu);
	free(menu);

	return NSERROR_OK;
}

/* exported function documented in gtk/menu.h */
nserror nsgtk_burger_menu_destroy(struct nsgtk_burger_menu *menu)
{
	gtk_widget_destroy(GTK_WIDGET(menu->burger_menu));

	free(menu->file_submenu->export_submenu);
	free(menu->file_submenu);
	free(menu->edit_submenu);
	free(menu->view_submenu->tabs_submenu);
	free(menu->view_submenu->toolbars_submenu);
	free(menu->view_submenu->scaleview_submenu);
	free(menu->view_submenu);
	free(menu->nav_submenu);
	free(menu->tools_submenu->developer_submenu);
	free(menu->tools_submenu);
	free(menu->help_submenu);
	free(menu);

	return NSERROR_OK;
}


/* exported function documented in gtk/menu.h */
nserror nsgtk_popup_menu_destroy(struct nsgtk_popup_menu *menu)
{
	gtk_widget_destroy(GTK_WIDGET(menu->popup_menu));

	free(menu->toolbars_submenu);
	free(menu->tools_submenu->developer_submenu);
	free(menu->tools_submenu);
	free(menu);

	return NSERROR_OK;
}


/* exported function documented in gtk/menu.h */
nserror nsgtk_link_menu_destroy(struct nsgtk_link_menu *menu)
{
	gtk_widget_destroy(GTK_WIDGET(menu->link_menu));

	free(menu);

	return NSERROR_OK;
}
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/*
 * Copyright 2009 Mark Benjamin <netsurf-browser.org.MarkBenjamin@dfgh.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */
#ifndef NETSURF_GTK_MENU_H_
#define NETSURF_GTK_MENU_H_

#include <gtk/gtk.h>

/**
 * File menu item on menubar
 */
struct nsgtk_file_menu {
	GtkMenuItem *file;
	GtkMenu *file_menu;
	GtkWidget *newwindow_menuitem;
	GtkWidget *newtab_menuitem;
	GtkWidget *openfile_menuitem;
	GtkWidget *closewindow_menuitem;
	GtkWidget *export_menuitem;
	struct nsgtk_export_submenu *export_submenu;
	GtkWidget *printpreview_menuitem;
	GtkWidget *print_menuitem;
	GtkWidget *quit_menuitem;
};

struct nsgtk_edit_menu {
	GtkMenuItem *edit; /* Edit menu item on menubar */
	GtkMenu *edit_menu;
	GtkWidget *cut_menuitem;
	GtkWidget *copy_menuitem;
	GtkWidget *paste_menuitem;
	GtkWidget *delete_menuitem;
	GtkWidget *selectall_menuitem;
	GtkWidget *find_menuitem;
	GtkWidget *preferences_menuitem;
};

struct nsgtk_view_menu {
	GtkMenuItem *view; /* View menu item on menubar */
	GtkMenu *view_menu; /* gtk menu attached to menu item */

	GtkWidget *scaleview_menuitem;
	struct nsgtk_scaleview_submenu	*scaleview_submenu;
	GtkWidget *fullscreen_menuitem;
	GtkWidget *toolbars_menuitem;
	struct nsgtk_toolbars_submenu *toolbars_submenu;
	GtkWidget *tabs_menuitem;
	struct nsgtk_tabs_submenu *tabs_submenu;
	GtkWidget *savewindowsize_menuitem;
};

struct nsgtk_nav_menu {
	GtkMenuItem *nav; /* Nav menu item on menubar */
	GtkMenu *nav_menu;

	GtkWidget *back_menuitem;
	GtkWidget *forward_menuitem;
	GtkWidget *stop_menuitem;
	GtkWidget *reload_menuitem;
	GtkWidget *home_menuitem;
	GtkWidget *localhistory_menuitem;
	GtkWidget *globalhistory_menuitem;
	GtkWidget *addbookmarks_menuitem;
	GtkWidget *showbookmarks_menuitem;
	GtkWidget *openlocation_menuitem;
};

struct nsgtk_tools_menu {
	GtkMenuItem  *tools; /* Tools menu item on menubar */
	GtkMenu	*tools_menu;

	GtkWidget *showcookies_menuitem;
	GtkWidget *downloads_menuitem;
	GtkWidget *developer_menuitem;
	struct nsgtk_developer_submenu *developer_submenu;
};

struct nsgtk_help_menu {
	GtkMenuItem *help; /* Help menu item on menubar */
	GtkMenu *help_menu;
	GtkWidget *contents_menuitem;
	GtkWidget *guide_menuitem;
	GtkWidget *info_menuitem;
	GtkWidget *about_menuitem;
};


struct nsgtk_export_submenu {
	GtkMenu *export_menu;
	GtkWidget *savepage_menuitem;
	GtkWidget *plaintext_menuitem;
	GtkWidget *pdf_menuitem;
};

struct nsgtk_scaleview_submenu {
	GtkMenu *scaleview_menu;
	GtkWidget *zoomplus_menuitem;
	GtkWidget *zoomminus_menuitem;
	GtkWidget *zoomnormal_menuitem;
};

struct nsgtk_tabs_submenu {
	GtkMenu *tabs_menu;
	GtkWidget *nexttab_menuitem;
	GtkWidget *prevtab_menuitem;
	GtkWidget *closetab_menuitem;
};

struct nsgtk_toolbars_submenu {
	GtkMenu *toolbars_menu;
	GtkCheckMenuItem *menubar_menuitem;
	GtkCheckMenuItem *toolbar_menuitem;
	GtkWidget *customize_menuitem;
};

struct nsgtk_developer_submenu {
	GtkMenu   *developer_menu;

	GtkWidget *viewsource_menuitem;
	GtkWidget *toggledebugging_menuitem;
	GtkWidget *debugboxtree_menuitem;
	GtkWidget *debugdomtree_menuitem;
};

/**
 * main menubar
 */
struct nsgtk_bar_submenu {
	GtkMenuBar		*bar_menu;
	struct nsgtk_file_menu	*file_submenu;
	struct nsgtk_edit_menu	*edit_submenu;
	struct nsgtk_view_menu	*view_submenu;
	struct nsgtk_nav_menu	*nav_submenu;
	struct nsgtk_tools_menu	*tools_submenu;
	struct nsgtk_help_menu	*help_submenu;
};

struct nsgtk_burger_menu {
	GtkMenu	*burger_menu;

	GtkWidget *file_menuitem;
	struct nsgtk_file_menu *file_submenu;

	GtkWidget *edit_menuitem;
	struct nsgtk_edit_menu *edit_submenu;

	GtkWidget *view_menuitem;
	struct nsgtk_view_menu *view_submenu;

	GtkWidget *nav_menuitem;
	struct nsgtk_nav_menu *nav_submenu;

	GtkWidget *tools_menuitem;
	struct nsgtk_tools_menu *tools_submenu;

	GtkWidget *help_menuitem;
	struct nsgtk_help_menu *help_submenu;
};

struct nsgtk_popup_menu {
	GtkMenu	*popup_menu;

	/* navigation entries */
	GtkWidget *back_menuitem;
	GtkWidget *forward_menuitem;
	GtkWidget *stop_menuitem;
	GtkWidget *reload_menuitem;

	GtkWidget *first_separator;

	/* edit entries */
	GtkWidget *cut_menuitem;
	GtkWidget *copy_menuitem;
	GtkWidget *paste_menuitem;

	GtkWidget *second_separator;

	GtkWidget *toolbars_menuitem;
	struct nsgtk_toolbars_submenu *toolbars_submenu;
	GtkWidget *tools_menuitem;
	struct nsgtk_tools_menu *tools_submenu;
};

struct nsgtk_link_menu {
	GtkMenu	*link_menu;

	GtkWidget *opentab_menuitem;
	GtkWidget *openwin_menuitem;

	GtkWidget *save_menuitem;
	GtkWidget *bookmark_menuitem;
	GtkWidget *copy_menuitem;
};


/**
 * Create main menubar menu.
 */
struct nsgtk_bar_submenu *nsgtk_menu_bar_create(GtkMenuShell *menubar, GtkAccelGroup *group);


/**
 * Generate burger menu.
 *
 * \param accelerator group to use with menu
 * \return new menu structure or NULL on error
 */
struct nsgtk_burger_menu *nsgtk_burger_menu_create(GtkAccelGroup *group);


/**
 * Generate right click popup menu.
 *
 * \param accelerator group to use with menu
 * \return new menu structure or NULL on error
 */
struct nsgtk_popup_menu *nsgtk_popup_menu_create(GtkAccelGroup *group);


/**
 * Generate context sensitive link popup menu.
 *
 * \param accelerator group to use with menu
 * \return new menu structure or NULL on error
 */
struct nsgtk_link_menu *nsgtk_link_menu_create(GtkAccelGroup *group);


/**
 * destroy bar menu
 *
 * destroys the gtk widgets associated with menu and frees all storage.
 *
 * \param menu menu to destroy
 * \return NSERROR_OK and menu destroyed on success else error code
 */
nserror nsgtk_menu_bar_destroy(struct nsgtk_bar_submenu *menu);


/**
 * destroy burger menu
 *
 * destroys the gtk widgets associated with menu and frees all storage.
 *
 * \param menu menu to destroy
 * \return NSERROR_OK and menu destroyed on success else error code
 */
nserror nsgtk_burger_menu_destroy(struct nsgtk_burger_menu *menu);


/**
 * destroy popup menu
 *
 * destroys the gtk widgets associated with menu and frees all storage.
 *
 * \param menu menu to destroy
 * \return NSERROR_OK and menu destroyed on success else error code
 */
nserror nsgtk_popup_menu_destroy(struct nsgtk_popup_menu *menu);


/**
 * destroy link menu
 *
 * destroys the gtk widgets associated with menu and frees all storage.
 *
 * \param menu menu to destroy
 * \return NSERROR_OK and menu destroyed on success else error code
 */
nserror nsgtk_link_menu_destroy(struct nsgtk_link_menu *menu);


#endif
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/*
 * Copyright 2012 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_GTK_OPTIONS_H_
#define NETSURF_GTK_OPTIONS_H_

/* currently nothing here */

#endif

/* clear downloads */
NSOPTION_BOOL(downloads_clear, false)

/* prompt before overwriting downloads */
NSOPTION_BOOL(request_overwrite, true)

/* location to download files to */
NSOPTION_STRING(downloads_directory, NULL)

/* where to store URL database */
NSOPTION_STRING(url_file, NULL)

/* Always show tabs even if there is only one */
NSOPTION_BOOL(show_single_tab, false)

/* size of buttons */
NSOPTION_INTEGER(button_type, 0)

/* disallow popup windows */
NSOPTION_BOOL(disable_popups, false)

/* number of days to keep history data */
NSOPTION_INTEGER(history_age, 0)

/* show urls in local history browser */
NSOPTION_BOOL(hover_urls, false)

/* bring new tabs to front */
NSOPTION_BOOL(focus_new, false)

/* new tabs are blank instead of homepage */
NSOPTION_BOOL(new_blank, false)

/* path to save hotlist file */
NSOPTION_STRING(hotlist_path, NULL)

/* Developer information viewer display method */
NSOPTION_INTEGER(developer_view, 0)

/* where tabs are positioned */
NSOPTION_INTEGER(position_tab, 0)

/* Toolbar customisation */
NSOPTION_STRING(toolbar_items, NULL)

/* The menu and tool bars that are shown */
NSOPTION_STRING(bar_show, NULL)
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/*
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Implementation of gtk certificate viewing using gtk core windows.
 */

#include <stdint.h>
#include <stdlib.h>
#include <gtk/gtk.h>

#include "utils/log.h"
#include "utils/messages.h"
#include "netsurf/keypress.h"
#include "netsurf/plotters.h"
#include "netsurf/misc.h"
#include "netsurf/browser_window.h"
#include "desktop/page-info.h"
#include "desktop/gui_internal.h"

#include "gtk/plotters.h"
#include "gtk/scaffolding.h"
#include "gtk/resources.h"
#include "gtk/page_info.h"
#include "gtk/corewindow.h"


/**
 * GTK certificate viewing window context
 */
struct nsgtk_pi_window {
	/** GTK core window context */
	struct nsgtk_corewindow core;
	/** GTK builder for window */
	GtkBuilder *builder;
	/** GTK window being shown */
	GtkWindow *dlg;
	/** Core page-info window */
	struct page_info *pi;
};


/**
 * destroy a previously created page information window
 */
static gboolean
nsgtk_pi_delete_event(GtkWidget *w, GdkEvent  *event, gpointer data)
{
	struct nsgtk_pi_window *pi_win;
	pi_win = (struct nsgtk_pi_window *)data;

	page_info_destroy(pi_win->pi);

	nsgtk_corewindow_fini(&pi_win->core);
	gtk_widget_destroy(GTK_WIDGET(pi_win->dlg));
	g_object_unref(G_OBJECT(pi_win->builder));
	free(pi_win);

	return FALSE;
}

/**
 * Called to cause the page-info window to close cleanly
 */
static void
nsgtk_pi_close_callback(void *pw)
{
	nsgtk_pi_delete_event(NULL, NULL, pw);
}

/**
 * callback for mouse action for certificate verify on core window
 *
 * \param nsgtk_cw The nsgtk core window structure.
 * \param mouse_state netsurf mouse state on event
 * \param x location of event
 * \param y location of event
 * \return NSERROR_OK on success otherwise appropriate error code
 */
static nserror
nsgtk_pi_mouse(struct nsgtk_corewindow *nsgtk_cw,
		    browser_mouse_state mouse_state,
		    int x, int y)
{
	struct nsgtk_pi_window *pi_win;
	bool did_something = false;
	/* technically degenerate container of */
	pi_win = (struct nsgtk_pi_window *)nsgtk_cw;

	if (page_info_mouse_action(pi_win->pi, mouse_state, x, y, &did_something) == NSERROR_OK) {
		if (did_something == true) {
			/* Something happened so we need to close ourselves */
			guit->misc->schedule(0, nsgtk_pi_close_callback, pi_win);
		}
	}

	return NSERROR_OK;
}

/**
 * callback for keypress for certificate verify on core window
 *
 * \param nsgtk_cw The nsgtk core window structure.
 * \param nskey The netsurf key code
 * \return NSERROR_OK on success otherwise appropriate error code
 */
static nserror
nsgtk_pi_key(struct nsgtk_corewindow *nsgtk_cw, uint32_t nskey)
{
	struct nsgtk_pi_window *pi_win;

	/* technically degenerate container of */
	pi_win = (struct nsgtk_pi_window *)nsgtk_cw;

	if (page_info_keypress(pi_win->pi, nskey)) {
		return NSERROR_OK;
	}
	return NSERROR_NOT_IMPLEMENTED;
}

/**
 * callback on draw event for certificate verify on core window
 *
 * \param nsgtk_cw The nsgtk core window structure.
 * \param r The rectangle of the window that needs updating.
 * \return NSERROR_OK on success otherwise appropriate error code
 */
static nserror
nsgtk_pi_draw(struct nsgtk_corewindow *nsgtk_cw, struct rect *r)
{
	struct redraw_context ctx = {
		.interactive = true,
		.background_images = true,
		.plot = &nsgtk_plotters
	};
	struct nsgtk_pi_window *pi_win;

	/* technically degenerate container of */
	pi_win = (struct nsgtk_pi_window *)nsgtk_cw;

	page_info_redraw(pi_win->pi, 0, 0, r, &ctx);

	return NSERROR_OK;
}

/* exported interface documented in gtk/page_info.h */
nserror nsgtk_page_info(struct browser_window *bw)
{
	struct nsgtk_pi_window *ncwin;
	nserror res;
	GtkWindow *scaffwin = nsgtk_scaffolding_window(nsgtk_current_scaffolding());

	ncwin = calloc(1, sizeof(struct nsgtk_pi_window));
	if (ncwin == NULL) {
		return NSERROR_NOMEM;
	}

	res = nsgtk_builder_new_from_resname("pageinfo", &ncwin->builder);
	if (res != NSERROR_OK) {
		NSLOG(netsurf, CRITICAL, "Page Info UI builder init failed %s", messages_get_errorcode(res));
		free(ncwin);
		return res;
	}

	gtk_builder_connect_signals(ncwin->builder, NULL);

	ncwin->dlg = GTK_WINDOW(gtk_builder_get_object(ncwin->builder,
						       "PGIWindow"));

	/* Configure for transient behaviour */
	gtk_window_set_type_hint(GTK_WINDOW(ncwin->dlg),
				 GDK_WINDOW_TYPE_HINT_DROPDOWN_MENU);

	gtk_window_set_modal(GTK_WINDOW(ncwin->dlg), TRUE);

	gtk_window_group_add_window(gtk_window_get_group(scaffwin),
				    GTK_WINDOW(ncwin->dlg));

	gtk_window_set_transient_for(GTK_WINDOW(ncwin->dlg), scaffwin);

	gtk_window_set_screen(GTK_WINDOW(ncwin->dlg),
			      gtk_widget_get_screen(GTK_WIDGET(scaffwin)));

	/* Attempt to place the window in the right place */
	nsgtk_scaffolding_position_page_info(nsgtk_current_scaffolding(),
					     ncwin);

	ncwin->core.drawing_area = GTK_DRAWING_AREA(
		gtk_builder_get_object(ncwin->builder, "PGIDrawingArea"));

	/* make the delete event call our destructor */
	g_signal_connect(G_OBJECT(ncwin->dlg),
			 "delete_event",
			 G_CALLBACK(nsgtk_pi_delete_event),
			 ncwin);
	/* Ditto if we lose the grab */
	g_signal_connect(G_OBJECT(ncwin->dlg),
			 "grab-broken-event",
			 G_CALLBACK(nsgtk_pi_delete_event),
			 ncwin);
	/* Handle button press events */
	g_signal_connect(G_OBJECT(ncwin->dlg),
			 "button-press-event",
			 G_CALLBACK(nsgtk_pi_delete_event),
			 ncwin);

	/* initialise GTK core window */
	ncwin->core.draw = nsgtk_pi_draw;
	ncwin->core.key = nsgtk_pi_key;
	ncwin->core.mouse = nsgtk_pi_mouse;

	res = nsgtk_corewindow_init(&ncwin->core);
	if (res != NSERROR_OK) {
		g_object_unref(G_OBJECT(ncwin->dlg));
		free(ncwin);
		return res;
	}

	res = page_info_create(ncwin->core.cb_table,
			(struct core_window *)ncwin,
			bw, &ncwin->pi);
	if (res != NSERROR_OK) {
		g_object_unref(G_OBJECT(ncwin->dlg));
		free(ncwin);
		return res;
	}

	gtk_widget_show(GTK_WIDGET(ncwin->dlg));

	gtk_widget_grab_focus(GTK_WIDGET(ncwin->dlg));

	return NSERROR_OK;
}

/* exported interface documented in gtk/page_info.h */
void
nsgtk_page_info_set_position(struct nsgtk_pi_window *win, int x, int y)
{
	NSLOG(netsurf, INFO, "win=%p x=%d y=%d", win, x, y);

	gtk_window_move(GTK_WINDOW(win->dlg), x, y);
}
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/*
 * Copyright 2019 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_GTK_PAGE_INFO_H
#define NETSURF_GTK_PAGE_INFO_H 1

/**
 * Page information window
 *
 * \param bw the browser window to get page information for
 * \return NSERROR_OK or error code if prompt creation failed.
 */
nserror nsgtk_page_info(struct browser_window *bw);

/**
 * Position the given page information window at the given
 * coordinates.
 *
 * \param pi the page info window to position
 * \param x the X coordinate for the top left of the window
 * \param y the Y coordinate for the top left of the window
 */
void nsgtk_page_info_set_position(struct nsgtk_pi_window *pi, int x, int y);

#endif
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/*
 * Copyright 2006 Rob Kendrick <rjek@rjek.com>
 * Copyright 2005 James Bursa <bursa@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * GTK and Cairo plotter implementations.
 *
 * Uses Cairo drawing primitives to render browser output.
 * \todo remove the use of the gdk structure for clipping
 */

#include <math.h>
#include <assert.h>
#include <gdk/gdk.h>
#include <gtk/gtk.h>

#include "utils/log.h"
#include "netsurf/plotters.h"
#include "utils/nsoption.h"

#include "gtk/layout_pango.h"
#include "gtk/plotters.h"
#include "gtk/scaffolding.h"
#include "gtk/bitmap.h"

cairo_t *current_cr;

static GdkRectangle cliprect;

/**
 * Set cairo context colour to nsgtk colour.
 *
 * \param c the netsurf colour to set in cairo
 */
void nsgtk_set_colour(colour c)
{
	cairo_set_source_rgba(current_cr, 
			      (c & 0xff) / 255.0, 
			      ((c & 0xff00) >> 8) / 255.0, 
			      ((c & 0xff0000) >> 16) / 255.0, 
			      1.0);
}


/**
 * Set cairo context to solid plot operation.
 */
static inline void nsgtk_set_solid(void)
{
	double dashes = 0;
	cairo_set_dash(current_cr, &dashes, 0, 0);
}


/**
 * Set cairo context to dotted plot operation.
 */
static inline void nsgtk_set_dotted(void)
{
	double cdashes[] = { 1.0, 2.0 };
	cairo_set_dash(current_cr, cdashes, 2, 0);
}


/**
 * Set cairo context to dashed plot operation.
 */
static inline void nsgtk_set_dashed(void)
{
	double cdashes[] = { 8.0, 2.0 };
	cairo_set_dash(current_cr, cdashes, 2, 0);
}


/**
 * Set cairo context line width.
 */
static inline void nsgtk_set_line_width(plot_style_fixed width)
{
	if (width == 0) {
		cairo_set_line_width(current_cr, 1);
	} else {
		cairo_set_line_width(current_cr,
				plot_style_fixed_to_double(width));
	}
}


/**
 * \brief Sets a clip rectangle for subsequent plot operations.
 *
 * \param ctx The current redraw context.
 * \param clip The rectangle to limit all subsequent plot
 *              operations within.
 * \return NSERROR_OK on success else error code.
 */
static nserror
nsgtk_plot_clip(const struct redraw_context *ctx, const struct rect *clip)
{
	cairo_reset_clip(current_cr);
	cairo_rectangle(current_cr, clip->x0, clip->y0,
			clip->x1 - clip->x0, clip->y1 - clip->y0);
	cairo_clip(current_cr);

	cliprect.x = clip->x0;
	cliprect.y = clip->y0;
	cliprect.width = clip->x1 - clip->x0;
	cliprect.height = clip->y1 - clip->y0;

	return NSERROR_OK;
}


/**
 * Plots an arc
 *
 * plot an arc segment around (x,y), anticlockwise from angle1
 *  to angle2. Angles are measured anticlockwise from
 *  horizontal, in degrees.
 *
 * \param ctx The current redraw context.
 * \param style Style controlling the arc plot.
 * \param x The x coordinate of the arc.
 * \param y The y coordinate of the arc.
 * \param radius The radius of the arc.
 * \param angle1 The start angle of the arc.
 * \param angle2 The finish angle of the arc.
 * \return NSERROR_OK on success else error code.
 */
static nserror
nsgtk_plot_arc(const struct redraw_context *ctx,
	       const plot_style_t *style,
	       int x, int y, int radius, int angle1, int angle2)
{
	nsgtk_set_colour(style->fill_colour);
	nsgtk_set_solid();

	cairo_set_line_width(current_cr, 1);
	cairo_arc(current_cr, x, y, radius,
		  (angle1 + 90) * (M_PI / 180),
		  (angle2 + 90) * (M_PI / 180));
	cairo_stroke(current_cr);

	return NSERROR_OK;
}


/**
 * Plots a circle
 *
 * Plot a circle centered on (x,y), which is optionally filled.
 *
 * \param ctx The current redraw context.
 * \param style Style controlling the circle plot.
 * \param x x coordinate of circle centre.
 * \param y y coordinate of circle centre.
 * \param radius circle radius.
 * \return NSERROR_OK on success else error code.
 */
static nserror
nsgtk_plot_disc(const struct redraw_context *ctx,
		const plot_style_t *style,
		int x, int y, int radius)
{
	if (style->fill_type != PLOT_OP_TYPE_NONE) {
		nsgtk_set_colour(style->fill_colour);
		nsgtk_set_solid();
		cairo_set_line_width(current_cr, 0);
		cairo_arc(current_cr, x, y, radius, 0, M_PI * 2);
		cairo_fill(current_cr);
		cairo_stroke(current_cr);
	}

	if (style->stroke_type != PLOT_OP_TYPE_NONE) {
		nsgtk_set_colour(style->stroke_colour);

		switch (style->stroke_type) {
		case PLOT_OP_TYPE_SOLID: /* Solid colour */
		default:
			nsgtk_set_solid();
			break;

		case PLOT_OP_TYPE_DOT: /* Doted plot */
			nsgtk_set_dotted();
			break;

		case PLOT_OP_TYPE_DASH: /* dashed plot */
			nsgtk_set_dashed();
			break;
		}

		nsgtk_set_line_width(style->stroke_width);

		cairo_arc(current_cr, x, y, radius, 0, M_PI * 2);

		cairo_stroke(current_cr);
	}

	return NSERROR_OK;
}


/**
 * Plots a line
 *
 * plot a line from (x0,y0) to (x1,y1). Coordinates are at
 *  centre of line width/thickness.
 *
 * \param ctx The current redraw context.
 * \param style Style controlling the line plot.
 * \param line A rectangle defining the line to be drawn
 * \return NSERROR_OK on success else error code.
 */
static nserror
nsgtk_plot_line(const struct redraw_context *ctx,
		const plot_style_t *style,
		const struct rect *line)
{
	nsgtk_set_colour(style->stroke_colour);

	switch (style->stroke_type) {
	case PLOT_OP_TYPE_SOLID: /* Solid colour */
	default:
		nsgtk_set_solid();
		break;

	case PLOT_OP_TYPE_DOT: /* Doted plot */
		nsgtk_set_dotted();
		break;

	case PLOT_OP_TYPE_DASH: /* dashed plot */
		nsgtk_set_dashed();
		break;
	}

	if (style->stroke_type != PLOT_OP_TYPE_NONE) {
		nsgtk_set_colour(style->stroke_colour);
	}

	nsgtk_set_line_width(style->stroke_width);

	/* core expects horizontal and vertical lines to be on pixels, not
	 * between pixels
	 */
	cairo_move_to(current_cr,
		      (line->x0 == line->x1) ? line->x0 + 0.5 : line->x0,
		      (line->y0 == line->y1) ? line->y0 + 0.5 : line->y0);
	cairo_line_to(current_cr,
		      (line->x0 == line->x1) ? line->x1 + 0.5 : line->x1,
		      (line->y0 == line->y1) ? line->y1 + 0.5 : line->y1);
	cairo_stroke(current_cr);

	return NSERROR_OK;
}


/**
 * Plot a caret.
 *
 * @note It is assumed that the plotters have been set up.
 */
void nsgtk_plot_caret(int x, int y, int h)
{
	nsgtk_set_solid(); /* solid line */
	nsgtk_set_colour(0); /* black */
	cairo_set_line_width(current_cr, 1); /* thin line */

	/* core expects horizontal and vertical lines to be on pixels, not
	 * between pixels */
	cairo_move_to(current_cr, x + 0.5, y);
	cairo_line_to(current_cr, x + 0.5, y + h - 1);
	cairo_stroke(current_cr);
}


/**
 * Plots a rectangle.
 *
 * The rectangle can be filled an outline or both controlled
 *  by the plot style The line can be solid, dotted or
 *  dashed. Top left corner at (x0,y0) and rectangle has given
 *  width and height.
 *
 * \param ctx The current redraw context.
 * \param style Style controlling the rectangle plot.
 * \param rect A rectangle defining the line to be drawn
 * \return NSERROR_OK on success else error code.
 */
static nserror
nsgtk_plot_rectangle(const struct redraw_context *ctx,
		     const plot_style_t *style,
		     const struct rect *rect)
{
	if (style->fill_type != PLOT_OP_TYPE_NONE) {
		nsgtk_set_colour(style->fill_colour);
		nsgtk_set_solid();

		cairo_set_line_width(current_cr, 0);
		cairo_rectangle(current_cr,
				rect->x0,
				rect->y0,
				rect->x1 - rect->x0,
				rect->y1 - rect->y0);
		cairo_fill(current_cr);
		cairo_stroke(current_cr);
	}

	if (style->stroke_type != PLOT_OP_TYPE_NONE) {
		nsgtk_set_colour(style->stroke_colour);

		switch (style->stroke_type) {
		case PLOT_OP_TYPE_SOLID: /* Solid colour */
		default:
			nsgtk_set_solid();
			break;

		case PLOT_OP_TYPE_DOT: /* Doted plot */
			nsgtk_set_dotted();
			break;

		case PLOT_OP_TYPE_DASH: /* dashed plot */
			nsgtk_set_dashed();
			break;
		}

		nsgtk_set_line_width(style->stroke_width);

		cairo_rectangle(current_cr,
				rect->x0 + 0.5,
				rect->y0 + 0.5,
				rect->x1 - rect->x0,
				rect->y1 - rect->y0);
		cairo_stroke(current_cr);
	}
	return NSERROR_OK;
}


/**
 * Plot a polygon
 *
 * Plots a filled polygon with straight lines between
 * points. The lines around the edge of the ploygon are not
 * plotted. The polygon is filled with the non-zero winding
 * rule.
 *
 * \param ctx The current redraw context.
 * \param style Style controlling the polygon plot.
 * \param p verticies of polygon
 * \param n number of verticies.
 * \return NSERROR_OK on success else error code.
 */
static nserror
nsgtk_plot_polygon(const struct redraw_context *ctx,
		   const plot_style_t *style,
		   const int *p,
		   unsigned int n)
{
	unsigned int i;

	nsgtk_set_colour(style->fill_colour);
	nsgtk_set_solid();

	cairo_set_line_width(current_cr, 0);
	cairo_move_to(current_cr, p[0], p[1]);
	for (i = 1; i != n; i++) {
		cairo_line_to(current_cr, p[i * 2], p[i * 2 + 1]);
	}
	cairo_fill(current_cr);
	cairo_stroke(current_cr);

	return NSERROR_OK;
}


/**
 * Plots a path.
 *
 * Path plot consisting of cubic Bezier curves. Line and fill colour is
 *  controlled by the plot style.
 *
 * \param ctx The current redraw context.
 * \param pstyle Style controlling the path plot.
 * \param p elements of path
 * \param n nunber of elements on path
 * \param transform A transform to apply to the path.
 * \return NSERROR_OK on success else error code.
 */
static nserror
nsgtk_plot_path(const struct redraw_context *ctx,
		const plot_style_t *pstyle,
		const float *p,
		unsigned int n,
		const float transform[6])
{
	unsigned int i;
	cairo_matrix_t old_ctm, n_ctm;

	if (n == 0)
		return NSERROR_OK;

	if (p[0] != PLOTTER_PATH_MOVE) {
		NSLOG(netsurf, INFO, "Path does not start with move");
		return NSERROR_INVALID;
	}

	/* Save CTM */
	cairo_get_matrix(current_cr, &old_ctm);

	/* Set up line style and width */
	nsgtk_set_line_width(pstyle->stroke_width);
	nsgtk_set_solid();

	/* Load new CTM */
	n_ctm.xx = transform[0];
	n_ctm.yx = transform[1];
	n_ctm.xy = transform[2];
	n_ctm.yy = transform[3];
	n_ctm.x0 = transform[4] + old_ctm.x0;
	n_ctm.y0 = transform[5] + old_ctm.y0;

	cairo_set_matrix(current_cr, &n_ctm);

	/* Construct path */
	for (i = 0; i < n; ) {
		if (p[i] == PLOTTER_PATH_MOVE) {
			cairo_move_to(current_cr, p[i+1], p[i+2]);
			i += 3;
		} else if (p[i] == PLOTTER_PATH_CLOSE) {
			cairo_close_path(current_cr);
			i++;
		} else if (p[i] == PLOTTER_PATH_LINE) {
			cairo_line_to(current_cr, p[i+1], p[i+2]);
			i += 3;
		} else if (p[i] == PLOTTER_PATH_BEZIER) {
			cairo_curve_to(current_cr, p[i+1], p[i+2],
				       p[i+3], p[i+4],
				       p[i+5], p[i+6]);
			i += 7;
		} else {
			NSLOG(netsurf, INFO, "bad path command %f", p[i]);
			/* Reset matrix for safety */
			cairo_set_matrix(current_cr, &old_ctm);
			return NSERROR_INVALID;
		}
	}

	/* Restore original CTM */
	cairo_set_matrix(current_cr, &old_ctm);

	/* Now draw path */
	if (pstyle->fill_colour != NS_TRANSPARENT) {
		nsgtk_set_colour(pstyle->fill_colour);

		if (pstyle->stroke_colour != NS_TRANSPARENT) {
			/* Fill & Stroke */
			cairo_fill_preserve(current_cr);
			nsgtk_set_colour(pstyle->stroke_colour);
			cairo_stroke(current_cr);
		} else {
			/* Fill only */
			cairo_fill(current_cr);
		}
	} else if (pstyle->stroke_colour != NS_TRANSPARENT) {
		/* Stroke only */
		nsgtk_set_colour(pstyle->stroke_colour);
		cairo_stroke(current_cr);
	}

	return NSERROR_OK;
}


/**
 * Plot a bitmap
 *
 * Tiled plot of a bitmap image. (x,y) gives the top left
 * coordinate of an explicitly placed tile. From this tile the
 * image can repeat in all four directions -- up, down, left
 * and right -- to the extents given by the current clip
 * rectangle.
 *
 * The bitmap_flags say whether to tile in the x and y
 * directions. If not tiling in x or y directions, the single
 * image is plotted. The width and height give the dimensions
 * the image is to be scaled to.
 *
 * \param ctx The current redraw context.
 * \param bitmap The bitmap to plot
 * \param x The x coordinate to plot the bitmap
 * \param y The y coordiante to plot the bitmap
 * \param width The width of area to plot the bitmap into
 * \param height The height of area to plot the bitmap into
 * \param bg the background colour to alpha blend into
 * \param flags the flags controlling the type of plot operation
 * \return NSERROR_OK on success else error code.
 */
static nserror
nsgtk_plot_bitmap(const struct redraw_context *ctx,
		  struct bitmap *bitmap,
		  int x, int y,
		  int width,
		  int height,
		  colour bg,
		  bitmap_flags_t flags)
{
	bool repeat_x = (flags & BITMAPF_REPEAT_X);
	bool repeat_y = (flags & BITMAPF_REPEAT_Y);
	GdkRectangle cliprect_bitmap;
	cairo_surface_t *img_surface;
	int img_width, img_height;

	/* Bail early if we can */
	if (width <= 0 || height <= 0) {
		/* Nothing to plot */
		return NSERROR_OK;
	}

	/* Copy the clip rectangle into bitmap plot clip rectangle */
	cliprect_bitmap = cliprect;

	/* Constrain bitmap plot rectangle for any lack of tiling */
	if (!repeat_x) {
		if (cliprect_bitmap.width > width) {
			cliprect_bitmap.width = width;
		}
		if (cliprect_bitmap.x < x) {
			cliprect_bitmap.x = x;
			cliprect_bitmap.width -= x - cliprect_bitmap.x;
		}
	}
	if (!repeat_y) {
		if (cliprect_bitmap.height > height) {
			cliprect_bitmap.height = height;
		}
		if (cliprect_bitmap.y < y) {
			cliprect_bitmap.y = y;
			cliprect_bitmap.height -= y - cliprect_bitmap.y;
		}
	}

	/* Bail early if we can */
	if (cliprect_bitmap.width <= 0 || cliprect_bitmap.height <= 0) {
		/* Nothing to plot */
		return NSERROR_OK;
	}

	/* Get the image's surface and intrinsic dimensions */
	img_surface = bitmap->surface;
	img_width = cairo_image_surface_get_width(img_surface);
	img_height = cairo_image_surface_get_height(img_surface);

	/* Set the source surface */
	if ((img_width == width) && (img_height == height)) {
		/* Non-scaled rendering */
		cairo_set_source_surface(current_cr, img_surface, x, y);

		/* Enable tiling if we're repeating */
		if (repeat_x || repeat_y) {
			cairo_pattern_set_extend(
					cairo_get_source(current_cr),
					CAIRO_EXTEND_REPEAT);
		}

		/* Render the bitmap */
		cairo_rectangle(current_cr,
				cliprect_bitmap.x,
				cliprect_bitmap.y,
				cliprect_bitmap.width,
				cliprect_bitmap.height);
		cairo_fill(current_cr);
	} else {
		/* Scaled rendering */
		double scale_x = (double)width / img_width;
		double scale_y = (double)height / img_height;

		/* Save cairo rendering context state before scaling */
		cairo_save(current_cr);
		cairo_scale(current_cr, scale_x, scale_y);

		cairo_set_source_surface(current_cr, img_surface,
				x / scale_x, y / scale_y);

		/* Enable tiling if we're repeating */
		if (repeat_x || repeat_y) {
			cairo_pattern_set_extend(
					cairo_get_source(current_cr),
					CAIRO_EXTEND_REPEAT);
		}

		/* Render the bitmap */
		cairo_rectangle(current_cr,
				cliprect_bitmap.x / scale_x,
				cliprect_bitmap.y / scale_y,
				cliprect_bitmap.width / scale_x,
				cliprect_bitmap.height / scale_y);
		cairo_fill(current_cr);

		/* Restore pre-scaling cairo rendering state */
		cairo_restore(current_cr);
	}

	return NSERROR_OK;
}


/**
 * Text plotting.
 *
 * \param ctx The current redraw context.
 * \param fstyle plot style for this text
 * \param x x coordinate
 * \param y y coordinate
 * \param text UTF-8 string to plot
 * \param length length of string, in bytes
 * \return NSERROR_OK on success else error code.
 */
static nserror
nsgtk_plot_text(const struct redraw_context *ctx,
		const struct plot_font_style *fstyle,
		int x,
		int y,
		const char *text,
		size_t length)
{
	return nsfont_paint(x, y, text, length, fstyle);
}


/** GTK plotter table */
const struct plotter_table nsgtk_plotters = {
	.clip = nsgtk_plot_clip,
	.arc = nsgtk_plot_arc,
	.disc = nsgtk_plot_disc,
	.line = nsgtk_plot_line,
	.rectangle = nsgtk_plot_rectangle,
	.polygon = nsgtk_plot_polygon,
	.path = nsgtk_plot_path,
	.bitmap = nsgtk_plot_bitmap,
	.text = nsgtk_plot_text,
	.option_knockout = true
};







netsurf-vince/pdf/frontends/gtk/plotters.h

/*
 * Copyright 2005 James Bursa <bursa@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Target independent plotting GTK+ interface.
 */

#ifndef NETSURF_GTK_PLOTTERS_H
#define NETSURF_GTK_PLOTTERS_H 1

#include <gtk/gtk.h>

struct plotter_table;

extern const struct plotter_table nsgtk_plotters;

/* make sure this is NULL if no redraw is in progress */
extern cairo_t *current_cr;

void nsgtk_set_colour(colour c);
void nsgtk_plot_caret(int x, int y, int h);

#endif /* NETSURF_GTK_PLOTTERS_H */








netsurf-vince/pdf/frontends/gtk/preferences.c

/*
 * Copyright 2012 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdlib.h>
#include <stdint.h>
#include <math.h>
#include <string.h>

#include "utils/messages.h"
#include "utils/nsoption.h"
#include "utils/file.h"
#include "utils/log.h"
#include "utils/nsurl.h"
#include "netsurf/browser_window.h"
#include "desktop/searchweb.h"

#include "gtk/compat.h"
#include "gtk/toolbar_items.h"
#include "gtk/window.h"
#include "gtk/gui.h"
#include "gtk/scaffolding.h"
#include "gtk/resources.h"
#include "gtk/preferences.h"

/* private prefs */
struct ppref {
	/** dialog handle created when window first accessed */
	GObject *dialog;

	struct browser_window *bw;

	/* widgets which are accessed from outside their own signal handlers */
	GtkEntry *entryHomePageURL;
	GtkEntry *entryProxyHost;
	GtkEntry *entryProxyUser;
	GtkEntry *entryProxyPassword;
	GtkEntry *entryProxyNoproxy;
	GtkSpinButton *spinProxyPort;

	/* dynamic list stores */
	GtkListStore *content_language;
	GtkListStore *search_providers;
};

static struct ppref ppref;


/* Set netsurf option based on toggle button state
 *
 * This works for any widget which subclasses togglebutton (checkbox,
 * radiobutton etc.)
 */
#define TOGGLEBUTTON_SIGNALS(WIDGET, OPTION)				\
G_MODULE_EXPORT void							\
nsgtk_preferences_##WIDGET##_toggled(GtkToggleButton *togglebutton,	\
				     struct ppref *priv);		\
G_MODULE_EXPORT void							\
nsgtk_preferences_##WIDGET##_toggled(GtkToggleButton *togglebutton,	\
				     struct ppref *priv)		\
{									\
	nsoption_set_bool(OPTION,					\
			  gtk_toggle_button_get_active(togglebutton));	\
}									\
									\
G_MODULE_EXPORT void							\
nsgtk_preferences_##WIDGET##_realize(GtkWidget *widget,			\
				     struct ppref *priv);		\
G_MODULE_EXPORT void							\
nsgtk_preferences_##WIDGET##_realize(GtkWidget *widget,			\
				     struct ppref *priv)		\
{									\
	gtk_toggle_button_set_active(GTK_TOGGLE_BUTTON(widget),		\
				     nsoption_bool(OPTION));		\
}

#define SPINBUTTON_SIGNALS(WIDGET, OPTION, MULTIPLIER)			\
G_MODULE_EXPORT void							\
nsgtk_preferences_##WIDGET##_valuechanged(GtkSpinButton *spinbutton,	\
					  struct ppref *priv);		\
G_MODULE_EXPORT void							\
nsgtk_preferences_##WIDGET##_valuechanged(GtkSpinButton *spinbutton,	\
					  struct ppref *priv)		\
{									\
	nsoption_set_int(OPTION,					\
		round(gtk_spin_button_get_value(spinbutton) * MULTIPLIER)); \
}									\
									\
G_MODULE_EXPORT void							\
nsgtk_preferences_##WIDGET##_realize(GtkWidget *widget, struct ppref *priv); \
G_MODULE_EXPORT void							\
nsgtk_preferences_##WIDGET##_realize(GtkWidget *widget, struct ppref *priv) \
{									\
	gtk_spin_button_set_value(GTK_SPIN_BUTTON(widget),		\
		((gdouble)nsoption_int(OPTION)) / MULTIPLIER);		\
}

#define SPINBUTTON_UINT_SIGNALS(WIDGET, OPTION, MULTIPLIER)		\
G_MODULE_EXPORT void							\
nsgtk_preferences_##WIDGET##_valuechanged(GtkSpinButton *spinbutton,	\
					  struct ppref *priv);		\
G_MODULE_EXPORT void							\
nsgtk_preferences_##WIDGET##_valuechanged(GtkSpinButton *spinbutton,	\
					  struct ppref *priv)		\
{									\
	nsoption_set_uint(OPTION,					\
		round(gtk_spin_button_get_value(spinbutton) * MULTIPLIER)); \
}									\
									\
G_MODULE_EXPORT void							\
nsgtk_preferences_##WIDGET##_realize(GtkWidget *widget, struct ppref *priv); \
G_MODULE_EXPORT void							\
nsgtk_preferences_##WIDGET##_realize(GtkWidget *widget, struct ppref *priv) \
{									\
	gtk_spin_button_set_value(GTK_SPIN_BUTTON(widget),		\
		((gdouble)nsoption_uint(OPTION)) / MULTIPLIER);		\
}

#define ENTRY_SIGNALS(WIDGET, OPTION)					\
G_MODULE_EXPORT void							\
nsgtk_preferences_##WIDGET##_changed(GtkEditable *editable, struct ppref *priv); \
G_MODULE_EXPORT void							\
nsgtk_preferences_##WIDGET##_changed(GtkEditable *editable, struct ppref *priv)\
{									\
	nsoption_set_charp(OPTION,					\
		strdup(gtk_entry_get_text(GTK_ENTRY(editable))));	\
}									\
									\
G_MODULE_EXPORT void							\
nsgtk_preferences_##WIDGET##_realize(GtkWidget *widget,	struct ppref *priv); \
G_MODULE_EXPORT void							\
nsgtk_preferences_##WIDGET##_realize(GtkWidget *widget,	struct ppref *priv) \
{									\
	const char *OPTION;						\
	OPTION = nsoption_charp(OPTION);				\
	if (OPTION != NULL) {						\
		gtk_entry_set_text(GTK_ENTRY(widget), OPTION);		\
	}								\
}

/* GTK module requires these to be exported symbols so these all need
 * forward declaring to avoid warnings
 */
G_MODULE_EXPORT void nsgtk_preferences_comboProxyType_changed(GtkComboBox *combo, struct ppref *priv);
G_MODULE_EXPORT void nsgtk_preferences_comboProxyType_realize(GtkWidget *widget, struct ppref *priv);
G_MODULE_EXPORT void nsgtk_preferences_comboboxLoadImages_changed(GtkComboBox *combo, struct ppref *priv);
G_MODULE_EXPORT void nsgtk_preferences_comboboxLoadImages_realize(GtkWidget *widget, struct ppref *priv);
G_MODULE_EXPORT void nsgtk_preferences_comboDefault_changed(GtkComboBox *combo, struct ppref *priv);
G_MODULE_EXPORT void nsgtk_preferences_comboDefault_realize(GtkWidget *widget, struct ppref *priv);
G_MODULE_EXPORT void nsgtk_preferences_fontPreview_clicked(GtkButton *button, struct ppref *priv);
G_MODULE_EXPORT void nsgtk_preferences_comboboxLanguage_changed(GtkComboBox *combo, struct ppref *priv);
G_MODULE_EXPORT void nsgtk_preferences_comboboxLanguage_realize(GtkWidget *widget, struct ppref *priv);
G_MODULE_EXPORT void nsgtk_preferences_checkShowSingleTab_toggled(GtkToggleButton *togglebutton, struct ppref *priv);
G_MODULE_EXPORT void nsgtk_preferences_checkShowSingleTab_realize(GtkWidget *widget, struct ppref *priv);
G_MODULE_EXPORT void nsgtk_preferences_comboTabPosition_changed(GtkComboBox *widget, struct ppref *priv);
G_MODULE_EXPORT void nsgtk_preferences_comboTabPosition_realize(GtkWidget *widget, struct ppref *priv);
G_MODULE_EXPORT void nsgtk_preferences_comboDeveloperView_changed(GtkComboBox *widget, struct ppref *priv);
G_MODULE_EXPORT void nsgtk_preferences_comboDeveloperView_realize(GtkWidget *widget, struct ppref *priv);
G_MODULE_EXPORT void nsgtk_preferences_comboButtonType_changed(GtkComboBox *widget, struct ppref *priv);
G_MODULE_EXPORT void nsgtk_preferences_comboButtonType_realize(GtkWidget *widget, struct ppref *priv);
G_MODULE_EXPORT void nsgtk_preferences_setCurrentPage_clicked(GtkButton *button, struct ppref *priv);
G_MODULE_EXPORT void nsgtk_preferences_setDefaultPage_clicked(GtkButton *button, struct ppref *priv);
G_MODULE_EXPORT void nsgtk_preferences_comboSearch_changed(GtkComboBox *widget, struct ppref *priv);
G_MODULE_EXPORT void nsgtk_preferences_comboSearch_realize(GtkWidget *widget, struct ppref *priv);
G_MODULE_EXPORT void nsgtk_preferences_fileChooserDownloads_selectionchanged(GtkFileChooser *chooser, struct ppref *priv);
G_MODULE_EXPORT void nsgtk_preferences_fileChooserDownloads_realize(GtkWidget *widget, struct ppref *priv);
G_MODULE_EXPORT void nsgtk_preferences_dialogPreferences_response(GtkDialog *dlg, gint resid);
G_MODULE_EXPORT gboolean nsgtk_preferences_dialogPreferences_deleteevent(GtkDialog *dlg, struct ppref *priv);
G_MODULE_EXPORT void nsgtk_preferences_dialogPreferences_destroy(GtkDialog *dlg, struct ppref *priv);


/********* PDF **********/

/* Appearance */

/* no images in output */
TOGGLEBUTTON_SIGNALS(checkSuppressImages, suppress_images)

/* no background images */
TOGGLEBUTTON_SIGNALS(checkRemoveBackgrounds, remove_backgrounds)

/* scale to fit page */
TOGGLEBUTTON_SIGNALS(checkFitPage, enable_loosening)

/* port */
SPINBUTTON_SIGNALS(spinExportScale, export_scale, 1.0)

/* Margins */
SPINBUTTON_SIGNALS(spinMarginTop, margin_top, 1.0)
SPINBUTTON_SIGNALS(spinMarginBottom, margin_bottom, 1.0)
SPINBUTTON_SIGNALS(spinMarginLeft, margin_left, 1.0)
SPINBUTTON_SIGNALS(spinMarginRight, margin_right, 1.0)


/* Generation */

/* output is compressed */
TOGGLEBUTTON_SIGNALS(checkCompressPDF, enable_PDF_compression)

/* output has a password */
TOGGLEBUTTON_SIGNALS(checkPasswordPDF, enable_PDF_password)

/********* Network **********/

/* HTTP proxy */
static void set_proxy_widgets_sensitivity(int proxyval, struct ppref *priv)
{
	gboolean host;
	gboolean port;
	gboolean user;
	gboolean pass;
	gboolean noproxy;

	switch (proxyval) {
	case 0: /* no proxy */
		host = FALSE;
		port = FALSE;
		user = FALSE;
		pass = FALSE;
		noproxy = FALSE;
		break;

	case 1: /* proxy with no auth */
		host = TRUE;
		port = TRUE;
		user = FALSE;
		pass = FALSE;
		noproxy = TRUE;
		break;

	case 2: /* proxy with basic auth */
		host = TRUE;
		port = TRUE;
		user = TRUE;
		pass = TRUE;
		noproxy = TRUE;
		break;

	case 3: /* proxy with ntlm auth */
		host = TRUE;
		port = TRUE;
		user = TRUE;
		pass = TRUE;
		noproxy = TRUE;
		break;

	case 4: /* system proxy */
		host = FALSE;
		port = FALSE;
		user = FALSE;
		pass = FALSE;
		noproxy = FALSE;
		break;

	default:
		return;
	}

	gtk_widget_set_sensitive(GTK_WIDGET(priv->entryProxyHost), host);
	gtk_widget_set_sensitive(GTK_WIDGET(priv->spinProxyPort), port);
	gtk_widget_set_sensitive(GTK_WIDGET(priv->entryProxyUser), user);
	gtk_widget_set_sensitive(GTK_WIDGET(priv->entryProxyPassword), pass);
	gtk_widget_set_sensitive(GTK_WIDGET(priv->entryProxyNoproxy), noproxy);

}

G_MODULE_EXPORT void
nsgtk_preferences_comboProxyType_changed(GtkComboBox *combo, struct ppref *priv)
{
	int proxy_sel;
	proxy_sel = gtk_combo_box_get_active(combo);

	switch (proxy_sel) {
	case 0: /* no proxy */
		nsoption_set_bool(http_proxy, false);
		break;

	case 1: /* proxy with no auth */
		nsoption_set_bool(http_proxy, true);
		nsoption_set_int(http_proxy_auth, OPTION_HTTP_PROXY_AUTH_NONE);
		break;

	case 2: /* proxy with basic auth */
		nsoption_set_bool(http_proxy, true);
		nsoption_set_int(http_proxy_auth, OPTION_HTTP_PROXY_AUTH_BASIC);
		break;

	case 3: /* proxy with ntlm auth */
		nsoption_set_bool(http_proxy, true);
		nsoption_set_int(http_proxy_auth, OPTION_HTTP_PROXY_AUTH_NTLM);
		break;

	case 4: /* system proxy */
		nsoption_set_bool(http_proxy, true);
		nsoption_set_int(http_proxy_auth, OPTION_HTTP_PROXY_AUTH_NONE);
		break;
	}

	set_proxy_widgets_sensitivity(proxy_sel, priv);
}

G_MODULE_EXPORT void
nsgtk_preferences_comboProxyType_realize(GtkWidget *widget, struct ppref *priv)
{
	int proxytype = 0; /* no proxy by default */

	if (nsoption_bool(http_proxy) == true) {
		/* proxy type combo box starts with disabled, to allow
		 * for this the http_proxy option needs combining with
		 * the http_proxy_auth option
		 */
		proxytype = nsoption_int(http_proxy_auth) + 1;
		if (nsoption_charp(http_proxy_host) == NULL) {
			/* set to use a proxy without a host, turn proxy off */
			proxytype = 0;
		} else if (((proxytype == 2) ||
			    (proxytype == 3)) &&
			   ((nsoption_charp(http_proxy_auth_user) == NULL) ||
			    (nsoption_charp(http_proxy_auth_pass) == NULL))) {
			/* authentication selected with empty credentials, turn proxy off */
			proxytype = 0;
		}
	}
	gtk_combo_box_set_active(GTK_COMBO_BOX(widget), proxytype);

	set_proxy_widgets_sensitivity(proxytype, priv);
}

/* host */
ENTRY_SIGNALS(entryProxyHost, http_proxy_host)

/* port */
SPINBUTTON_SIGNALS(spinProxyPort, http_proxy_port, 1.0)

/* user */
ENTRY_SIGNALS(entryProxyUser, http_proxy_auth_user)

/* password */
ENTRY_SIGNALS(entryProxyPassword, http_proxy_auth_pass)

/* no proxy */
ENTRY_SIGNALS(entryProxyNoproxy, http_proxy_noproxy)

/* Fetching */

/* maximum fetchers */
SPINBUTTON_SIGNALS(spinMaxFetchers, max_fetchers, 1.0)

/* fetches per host */
SPINBUTTON_SIGNALS(spinFetchesPerHost, max_fetchers_per_host, 1.0)

/* cached connections */
SPINBUTTON_SIGNALS(spinCachedConnections, max_cached_fetch_handles, 1.0)


/********* Privacy **********/

/* General */

/* enable referral submission */
TOGGLEBUTTON_SIGNALS(checkSendReferer, send_referer)

/* send do not track */
TOGGLEBUTTON_SIGNALS(checkSendDNT, do_not_track)

/* History */

/* local history shows url tooltips */
TOGGLEBUTTON_SIGNALS(checkHoverURLs, hover_urls)

/* remember browsing history */
SPINBUTTON_SIGNALS(spinHistoryAge, history_age, 1.0)

/* Cache */

/* memory cache size */
SPINBUTTON_SIGNALS(spinMemoryCacheSize, memory_cache_size, (1024*1024))

/* disc cache size */
SPINBUTTON_UINT_SIGNALS(spinDiscCacheSize, disc_cache_size, (1024*1024))


/* disc cache age */
SPINBUTTON_SIGNALS(spinDiscCacheAge, disc_cache_age, 1.0)


/********* Content **********/

/* Control */


/* prevent popups */
TOGGLEBUTTON_SIGNALS(checkDisablePopups, disable_popups)

/* hide adverts */
TOGGLEBUTTON_SIGNALS(checkHideAdverts, block_advertisements)

/* enable javascript */
TOGGLEBUTTON_SIGNALS(checkEnableJavascript, enable_javascript)

/* load and display of images */
G_MODULE_EXPORT void
nsgtk_preferences_comboboxLoadImages_changed(GtkComboBox *combo,
					     struct ppref *priv)
{
	int img_sel;
	/* get the row number for the selection */
	img_sel = gtk_combo_box_get_active(combo);
	switch (img_sel) {
	case 0:
		/* background and foreground */
		nsoption_set_bool(foreground_images, true);
		nsoption_set_bool(background_images, true);
		break;

	case 1:
		/* foreground only */
		nsoption_set_bool(foreground_images, true);
		nsoption_set_bool(background_images, false);
		break;

	case 2:
		/* background only */
		nsoption_set_bool(foreground_images, false);
		nsoption_set_bool(background_images, true);
		break;

	case 3:
		/* no images */
		nsoption_set_bool(foreground_images, false);
		nsoption_set_bool(background_images, false);
		break;
	}
}

G_MODULE_EXPORT void
nsgtk_preferences_comboboxLoadImages_realize(GtkWidget *widget,
					   struct ppref *priv)
{
	if (nsoption_bool(foreground_images)) {
		if (nsoption_bool(background_images)) {
			/* background and foreground */
			gtk_combo_box_set_active(GTK_COMBO_BOX(widget), 0);
		} else {
			/* foreground only */
			gtk_combo_box_set_active(GTK_COMBO_BOX(widget), 1);
		}
	} else {
		if (nsoption_bool(background_images)) {
			/* background only */
			gtk_combo_box_set_active(GTK_COMBO_BOX(widget), 2);
		} else {
			/* no images */
			gtk_combo_box_set_active(GTK_COMBO_BOX(widget), 3);
		}
	}
}

/* Animation */

/* enable animation */
TOGGLEBUTTON_SIGNALS(checkEnableAnimations, animate_images)

/* Fonts */

/* default font */
G_MODULE_EXPORT void
nsgtk_preferences_comboDefault_changed(GtkComboBox *combo, struct ppref *priv)
{
	int font_sel;
	/* get the row number for the selection */
	font_sel = gtk_combo_box_get_active(combo);
	if ((font_sel >= 0) && (font_sel <= 4)) {
		nsoption_set_int(font_default, font_sel);
	}
}

G_MODULE_EXPORT void
nsgtk_preferences_comboDefault_realize(GtkWidget *widget, struct ppref *priv)
{
	gtk_combo_box_set_active(GTK_COMBO_BOX(widget),
				 nsoption_int(font_default));
}

/* default font size */
SPINBUTTON_SIGNALS(spinDefaultSize, font_size, 10.0)

/* preview - actually reflow all views */
G_MODULE_EXPORT void
nsgtk_preferences_fontPreview_clicked(GtkButton *button, struct ppref *priv)
{
	nsgtk_window_update_all();
}


/* Language */

/* accept language */
G_MODULE_EXPORT void
nsgtk_preferences_comboboxLanguage_changed(GtkComboBox *combo,
					   struct ppref *priv)
{
	gchar *lang = NULL;
	GtkTreeIter iter;
	GtkTreeModel *model;

	/* Obtain currently selected item from combo box.
	 * If nothing is selected, do nothing.
	 */
	if (gtk_combo_box_get_active_iter(combo, &iter)) {
		/* Obtain data model from combo box. */
		model = gtk_combo_box_get_model(combo);

		/* Obtain string from model. */
		gtk_tree_model_get(model, &iter, 0, &lang, -1);
	}

	if (lang != NULL) {
		nsoption_set_charp(accept_language, strdup(lang));
		g_free(lang);
	}
}

/**
 * populate language combo from data
 */
static nserror
comboboxLanguage_add_from_data(GtkListStore *liststore,
			       GtkComboBox *combobox,
			       const char *accept_language,
			       const uint8_t *data,
			       size_t data_size)
{
	int active_language = -1;
	GtkTreeIter iter;
	int combo_row_count = 0;
	const uint8_t *s;
	const uint8_t *nl;
	char buf[50];
	int bufi = 0;

	gtk_list_store_clear(liststore);
	s = data;

	while (s < (data + data_size)) {
		/* find nl and copy buffer */
		for (nl = s; nl < data + data_size; nl++) {
			if ((*nl == '\n') || (bufi == (sizeof(buf) - 2))) {
				buf[bufi] = 0; /* null terminate */
				break;
			}
			buf[bufi++] = *nl;
		}
		if (bufi > 0) {
			gtk_list_store_append(liststore, &iter);
			gtk_list_store_set(liststore, &iter, 0, buf, -1 );

			if (strcmp(buf, accept_language) == 0) {
				active_language = combo_row_count;
			}

			combo_row_count++;
		}
		bufi = 0;
		s = nl + 1; /* skip newline */
	}

	/* if configured language was not in list, add it */
	if (active_language == -1) {
		gtk_list_store_append(liststore, &iter);
		gtk_list_store_set(liststore, &iter, 0, accept_language, -1);
		active_language = combo_row_count;
	}

	gtk_combo_box_set_active(combobox, active_language);

	return NSERROR_OK;
}

/**
 * populate language combo from file
 */
static nserror
comboboxLanguage_add_from_file(GtkListStore *liststore,
			       GtkComboBox *combobox,
			       const char *accept_language,
			       const char *file_location)
{
	int active_language = -1;
	GtkTreeIter iter;
	int combo_row_count = 0;
	FILE *fp;
	char buf[50];

	fp = fopen(file_location, "r");
	if (fp == NULL) {
		return NSERROR_NOT_FOUND;
	}

	gtk_list_store_clear(liststore);

	NSLOG(netsurf, INFO, "Used %s for languages", file_location);
	while (fgets(buf, sizeof(buf), fp)) {
		/* Ignore blank lines */
		if (buf[0] == '\0')
			continue;

		/* Remove trailing \n */
		buf[strlen(buf) - 1] = '\0';

		gtk_list_store_append(liststore, &iter);
		gtk_list_store_set(liststore, &iter, 0, buf, -1 );

		if (strcmp(buf, accept_language) == 0) {
			active_language = combo_row_count;
		}

		combo_row_count++;
	}

	/* if configured language was not in list, add it */
	if (active_language == -1) {
		gtk_list_store_append(liststore, &iter);
		gtk_list_store_set(liststore, &iter, 0, accept_language, -1);
		active_language = combo_row_count;
	}

	fclose(fp);

	gtk_combo_box_set_active(combobox, active_language);

	return NSERROR_OK;
}

/**
 * Fill content language list store.
 */
G_MODULE_EXPORT void
nsgtk_preferences_comboboxLanguage_realize(GtkWidget *widget,
					   struct ppref *priv)
{
	nserror res;
	const uint8_t *data;
	size_t data_size;
	const char *languages_file;
	const char *accept_language;

	if (priv->content_language == NULL) {
		NSLOG(netsurf, INFO, "content language list store unavailable");
		return;
	}

	/* get current accept language */
	accept_language = nsoption_charp(accept_language);
	if (accept_language == NULL) {
		accept_language = "en";
	}

	/* attempt to read languages from inline resource */
	res = nsgtk_data_from_resname("languages", &data, &data_size);
	if (res == NSERROR_OK) {
		res = comboboxLanguage_add_from_data(priv->content_language,
						     GTK_COMBO_BOX(widget),
						     accept_language,
						     data,
						     data_size);
	} else {
		/* attempt to read languages from file */
		res = nsgtk_path_from_resname("languages", &languages_file);
		if (res == NSERROR_OK) {
			res = comboboxLanguage_add_from_file(priv->content_language,
					GTK_COMBO_BOX(widget),
					accept_language,
					languages_file);
		}
	}
	if (res != NSERROR_OK) {
		NSLOG(netsurf, INFO, "error populatiung languages combo");
	}
}


/********* Apperance **********/

/* Tabs */

/* always show tab bar */
G_MODULE_EXPORT void
nsgtk_preferences_checkShowSingleTab_toggled(GtkToggleButton *togglebutton,
					     struct ppref *priv)
{
	nsoption_set_bool(show_single_tab,
			  gtk_toggle_button_get_active(togglebutton));
	nsgtk_window_update_all();
}

G_MODULE_EXPORT void
nsgtk_preferences_checkShowSingleTab_realize(GtkWidget *widget,
				     struct ppref *priv)
{
	gtk_toggle_button_set_active(GTK_TOGGLE_BUTTON(widget),
				     nsoption_bool(show_single_tab));
}

/* switch to newly opened tabs immediately */
TOGGLEBUTTON_SIGNALS(checkFocusNew, focus_new)

/* newly opened tabs are blank */
TOGGLEBUTTON_SIGNALS(checkNewBlank, new_blank)

/* tab position */
G_MODULE_EXPORT void
nsgtk_preferences_comboTabPosition_changed(GtkComboBox *widget,
					   struct ppref *priv)
{
	/* set the option */
	nsoption_set_int(position_tab, gtk_combo_box_get_active(widget));

	/* update all windows */
	nsgtk_window_update_all();
}

G_MODULE_EXPORT void
nsgtk_preferences_comboTabPosition_realize(GtkWidget *widget,
					   struct ppref *priv)
{
	gtk_combo_box_set_active(GTK_COMBO_BOX(widget),
				 nsoption_int(position_tab));
}

/* Tools */

/* developer view opening */
G_MODULE_EXPORT void
nsgtk_preferences_comboDeveloperView_changed(GtkComboBox *widget,
					   struct ppref *priv)
{
	/* set the option */
	nsoption_set_int(developer_view, gtk_combo_box_get_active(widget));
}

G_MODULE_EXPORT void
nsgtk_preferences_comboDeveloperView_realize(GtkWidget *widget,
					   struct ppref *priv)
{
	gtk_combo_box_set_active(GTK_COMBO_BOX(widget),
				 nsoption_int(developer_view));
}


/* URLbar */

/* show recently visited urls as you type */
TOGGLEBUTTON_SIGNALS(checkDisplayRecentURLs, url_suggestion)

/* Toolbar */

/* button position */
G_MODULE_EXPORT void
nsgtk_preferences_comboButtonType_changed(GtkComboBox *widget,
					   struct ppref *priv)
{
	nsoption_set_int(button_type, gtk_combo_box_get_active(widget) + 1);

	/* update all windows to adopt change */
	nsgtk_window_update_all();
}

G_MODULE_EXPORT void
nsgtk_preferences_comboButtonType_realize(GtkWidget *widget,
					   struct ppref *priv)
{
	gtk_combo_box_set_active(GTK_COMBO_BOX(widget),
				 nsoption_int(button_type) - 1);
}



/************ Main ************/

/* Startup */

/* entry HomePageURL widget */
ENTRY_SIGNALS(entryHomePageURL, homepage_url)

/* put current page into homepage url */
G_MODULE_EXPORT void
nsgtk_preferences_setCurrentPage_clicked(GtkButton *button, struct ppref *priv)
{
	const gchar *url = nsurl_access(browser_window_access_url(priv->bw));

	if (priv->entryHomePageURL != NULL) {
		gtk_entry_set_text(GTK_ENTRY(priv->entryHomePageURL), url);
		nsoption_set_charp(homepage_url, strdup(url));
	}
}

/* put default page into homepage */
G_MODULE_EXPORT void
nsgtk_preferences_setDefaultPage_clicked(GtkButton *button, struct ppref *priv)
{
	const gchar *url = NETSURF_HOMEPAGE;

	if (priv->entryHomePageURL != NULL) {
		gtk_entry_set_text(GTK_ENTRY(priv->entryHomePageURL), url);
		nsoption_set_charp(homepage_url, strdup(url));
	}
}

/* Search */

/* Url Search widget */
TOGGLEBUTTON_SIGNALS(checkUrlSearch, search_url_bar)

/* provider combo */
G_MODULE_EXPORT void
nsgtk_preferences_comboSearch_changed(GtkComboBox *widget, struct ppref *priv)
{
	int provider;

	provider = gtk_combo_box_get_active(widget);

	/* set the option */
	nsoption_set_int(search_provider, provider);

	/* set search provider */
	search_web_select_provider(provider);
}

G_MODULE_EXPORT void
nsgtk_preferences_comboSearch_realize(GtkWidget *widget, struct ppref *priv)
{
	int iter;
	const char *name;
	int provider = nsoption_int(search_provider);

	if (priv->search_providers != NULL) {
		gtk_list_store_clear(priv->search_providers);
		for (iter = search_web_iterate_providers(0, &name);
		     iter != -1;
		     iter = search_web_iterate_providers(iter, &name)) {
			gtk_list_store_insert_with_values(priv->search_providers,
							  NULL, -1,
							  0, name, -1);
		}
	}

	gtk_combo_box_set_active(GTK_COMBO_BOX(widget), provider);
}


/* Downloads */

/* clear downloads */
TOGGLEBUTTON_SIGNALS(checkClearDownloads, downloads_clear)

/* request overwite */
TOGGLEBUTTON_SIGNALS(checkRequestOverwrite, request_overwrite)

/* download location
 *
 * note selection-changed is used instead of file-set as the returned
 * filename when that signal are used is incorrect. Though this signal
 * does update frequently often with the same data.
 */
G_MODULE_EXPORT void
nsgtk_preferences_fileChooserDownloads_selectionchanged(GtkFileChooser *chooser,
					       struct ppref *priv)
{
	gchar *dir;
	dir = gtk_file_chooser_get_filename(chooser);
	nsoption_set_charp(downloads_directory, strdup(dir));
	g_free(dir);
}

G_MODULE_EXPORT void
nsgtk_preferences_fileChooserDownloads_realize(GtkWidget *widget,
					       struct ppref *priv)
{
	gtk_file_chooser_set_current_folder(GTK_FILE_CHOOSER(widget),
					   nsoption_charp(downloads_directory));
}


/************* Dialog window ***********/

/* dialog close and destroy events */
G_MODULE_EXPORT void
nsgtk_preferences_dialogPreferences_response(GtkDialog *dlg, gint resid)
{
	char *choices = NULL;

	if (resid == GTK_RESPONSE_CLOSE) {
		netsurf_mkpath(&choices, NULL, 2, nsgtk_config_home, "Choices");
		if (choices != NULL) {
			nsoption_write(choices, NULL, NULL);
			free(choices);
		}
		gtk_widget_hide(GTK_WIDGET(dlg));
	}
}

G_MODULE_EXPORT gboolean
nsgtk_preferences_dialogPreferences_deleteevent(GtkDialog *dlg,
						struct ppref *priv)
{
	char *choices = NULL;

	netsurf_mkpath(&choices, NULL, 2, nsgtk_config_home, "Choices");
	if (choices != NULL) {
		nsoption_write(choices, NULL, NULL);
		free(choices);
	}

	gtk_widget_hide(GTK_WIDGET(dlg));

	/* Delt with it by hiding window, no need to destory widget by
	 * default.
	 */
	return TRUE;
}

G_MODULE_EXPORT void
nsgtk_preferences_dialogPreferences_destroy(GtkDialog *dlg, struct ppref *priv)
{
	char *choices = NULL;

	netsurf_mkpath(&choices, NULL, 2, nsgtk_config_home, "Choices");
	if (choices != NULL) {
		nsoption_write(choices, NULL, NULL);
		free(choices);
	}
}


/* exported interface documented in gtk/preferences.h */
GtkWidget* nsgtk_preferences(struct browser_window *bw, GtkWindow *parent)
{
	GtkBuilder *preferences_builder;
	struct ppref *priv = &ppref;
	nserror res;

	priv->bw = bw; /* for setting "current" page */

	/* memoised dialog creation */
	if (priv->dialog != NULL) {
		gtk_window_set_transient_for(GTK_WINDOW(priv->dialog), parent);
		return GTK_WIDGET(priv->dialog);
	}

	res = nsgtk_builder_new_from_resname("options", &preferences_builder);
	if (res != NSERROR_OK) {
		NSLOG(netsurf, INFO, "Preferences UI builder init failed");
		return NULL;
	}

	priv->dialog = gtk_builder_get_object(preferences_builder,
					       "dialogPreferences");
	if (priv->dialog == NULL) {
		NSLOG(netsurf, INFO,
		      "Unable to get object for preferences dialog");
		/* release builder as were done with it */
		g_object_unref(G_OBJECT(preferences_builder));
		return NULL;
	}

	/* need to explicitly obtain handles for some widgets enabling
	 * updates by other widget events
	 */
#define GB(TYPE, NAME) GTK_##TYPE(gtk_builder_get_object(preferences_builder, #NAME))
	priv->entryHomePageURL = GB(ENTRY, entryHomePageURL);
	priv->content_language = GB(LIST_STORE, liststore_content_language);
	priv->search_providers = GB(LIST_STORE, liststore_search_provider);
	priv->entryProxyHost = GB(ENTRY, entryProxyHost);
	priv->spinProxyPort = GB(SPIN_BUTTON, spinProxyPort);
	priv->entryProxyUser = GB(ENTRY, entryProxyUser);
	priv->entryProxyPassword = GB(ENTRY, entryProxyPassword);
	priv->entryProxyNoproxy = GB(ENTRY, entryProxyNoproxy);
#undef GB

	/* connect all signals ready to use */
	gtk_builder_connect_signals(preferences_builder, priv);

	/* release builder as were done with it */
	g_object_unref(G_OBJECT(preferences_builder));

	/* mark dialog as transient on parent */
	gtk_window_set_transient_for(GTK_WINDOW(priv->dialog), parent);

	return GTK_WIDGET(priv->dialog);
}








netsurf-vince/pdf/frontends/gtk/preferences.h

/*
 * Copyright 2012 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_GTK_PREFERENCES_H
#define NETSURF_GTK_PREFERENCES_H

#include <gtk/gtk.h>

/** Initialise prefernces window
 */
GtkWidget* nsgtk_preferences(struct browser_window *bw, GtkWindow *parent);

#endif







netsurf-vince/pdf/frontends/gtk/print.c

/*
 * Copyright 2006 Rob Kendrick <rjek@rjek.com>
 * Copyright 2005 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2008 Adam Blokus <adamblokus@gmail.com>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
  * GTK printing implementation.
  * All the functions and structures necessary for printing( signal handlers,
  * plotters, printer) are here.
  * Most of the plotters have been copied from the gtk_plotters.c file.
  */

#include "utils/config.h"

#include <math.h>
#include <assert.h>
#include <gdk/gdk.h>
#include <gtk/gtk.h>

#include "utils/log.h"
#include "utils/utils.h"
#include "utils/nsoption.h"
#include "netsurf/plotters.h"
#include "desktop/print.h"
#include "desktop/printer.h"

#include "gtk/layout_pango.h"
#include "gtk/bitmap.h"
#include "gtk/print.h"
#include "gtk/scaffolding.h"

/* Globals */
cairo_t *gtk_print_current_cr;
static struct print_settings* settings;
struct hlcache_handle *content_to_print;
static GdkRectangle cliprect;

static inline void nsgtk_print_set_colour(colour c)
{
	int r, g, b;

	r = c & 0xff;
	g = (c & 0xff00) >> 8;
	b = (c & 0xff0000) >> 16;

#ifdef FIXME
	GdkColor colour;
	colour.red = r | (r << 8);
	colour.green = g | (g << 8);
	colour.blue = b | (b << 8);
	colour.pixel = (r << 16) | (g << 8) | b;
	gdk_colormap_alloc_color(gdk_colormap_get_system(), &colour, true, true);
#endif
	cairo_set_source_rgba(gtk_print_current_cr, r / 255.0,
			g / 255.0, b / 255.0, 1.0);
}



static nserror gtk_print_font_paint(int x, int y, 
		const char *string, size_t length,
		const plot_font_style_t *fstyle)
{
	PangoFontDescription *desc;
	PangoLayout *layout;
	gint size;
	PangoLayoutLine *line;

	if (length == 0)
		return NSERROR_OK;

	desc = nsfont_style_to_description(fstyle);
	size = (gint) ((double) pango_font_description_get_size(desc) * 
				settings->scale);

	if (pango_font_description_get_size_is_absolute(desc))
		pango_font_description_set_absolute_size(desc, size);
	else
		pango_font_description_set_size(desc, size);

	layout = pango_cairo_create_layout(gtk_print_current_cr);

	pango_layout_set_font_description(layout, desc);
	pango_layout_set_text(layout, string, length);
	
	line = pango_layout_get_line(layout, 0);

	cairo_move_to(gtk_print_current_cr, x, y);
	nsgtk_print_set_colour(fstyle->foreground);
	pango_cairo_show_layout_line(gtk_print_current_cr, line);

	g_object_unref(layout);
	pango_font_description_free(desc);

	return NSERROR_OK;
}


/** Set cairo context to solid plot operation. */
static inline void nsgtk_print_set_solid(void)
{
	double dashes = 0;
	cairo_set_dash(gtk_print_current_cr, &dashes, 0, 0);
}

/** Set cairo context to dotted plot operation. */
static inline void nsgtk_print_set_dotted(void)
{
	double cdashes[] = { 1.0, 2.0 };
	cairo_set_dash(gtk_print_current_cr, cdashes, 1, 0);
}

/** Set cairo context to dashed plot operation. */
static inline void nsgtk_print_set_dashed(void)
{
	double cdashes[] = { 8.0, 2.0 };
	cairo_set_dash(gtk_print_current_cr, cdashes, 1, 0);
}

/** Set cairo context line width. */
static inline void nsgtk_set_line_width(plot_style_fixed width)
{
	if (width == 0) {
		cairo_set_line_width(gtk_print_current_cr, 1);
	} else {
		cairo_set_line_width(gtk_print_current_cr,
				plot_style_fixed_to_double(width));
	}
}


/**
 * \brief Sets a clip rectangle for subsequent plot operations.
 *
 * \param ctx The current redraw context.
 * \param clip The rectangle to limit all subsequent plot
 *              operations within.
 * \return NSERROR_OK on success else error code.
 */
static nserror
nsgtk_print_plot_clip(const struct redraw_context *ctx, const struct rect *clip)
{
	NSLOG(netsurf, INFO,
	      "Clipping. x0: %i ;\t y0: %i ;\t x1: %i ;\t y1: %i", clip->x0,
	      clip->y0, clip->x1, clip->y1);	
	
	/* Normalize cllipping area - to prevent overflows.
	 * See comment in pdf_plot_fill. */
	int clip_x0 = min(max(clip->x0, 0), settings->page_width);
	int clip_y0 = min(max(clip->y0, 0), settings->page_height);
	int clip_x1 = min(max(clip->x1, 0), settings->page_width);
	int clip_y1 = min(max(clip->y1, 0), settings->page_height);
	
	cairo_reset_clip(gtk_print_current_cr);
	cairo_rectangle(gtk_print_current_cr, clip_x0, clip_y0,
			clip_x1 - clip_x0, clip_y1 - clip_y0);
	cairo_clip(gtk_print_current_cr);

	cliprect.x = clip_x0;
	cliprect.y = clip_y0;
	cliprect.width = clip_x1 - clip_x0;
	cliprect.height = clip_y1 - clip_y0;
	
	return NSERROR_OK;
}


/**
 * Plots an arc
 *
 * plot an arc segment around (x,y), anticlockwise from angle1
 *  to angle2. Angles are measured anticlockwise from
 *  horizontal, in degrees.
 *
 * \param ctx The current redraw context.
 * \param style Style controlling the arc plot.
 * \param x The x coordinate of the arc.
 * \param y The y coordinate of the arc.
 * \param radius The radius of the arc.
 * \param angle1 The start angle of the arc.
 * \param angle2 The finish angle of the arc.
 * \return NSERROR_OK on success else error code.
 */
static nserror
nsgtk_print_plot_arc(const struct redraw_context *ctx,
	       const plot_style_t *style,
	       int x, int y, int radius, int angle1, int angle2)
{
	nsgtk_print_set_colour(style->fill_colour);
	nsgtk_print_set_solid();

	cairo_set_line_width(gtk_print_current_cr, 1);
	cairo_arc(gtk_print_current_cr, x, y, radius,
			(angle1 + 90) * (M_PI / 180),
			(angle2 + 90) * (M_PI / 180));
	cairo_stroke(gtk_print_current_cr);

	return NSERROR_OK;
}


/**
 * Plots a circle
 *
 * Plot a circle centered on (x,y), which is optionally filled.
 *
 * \param ctx The current redraw context.
 * \param style Style controlling the circle plot.
 * \param x x coordinate of circle centre.
 * \param y y coordinate of circle centre.
 * \param radius circle radius.
 * \return NSERROR_OK on success else error code.
 */
static nserror
nsgtk_print_plot_disc(const struct redraw_context *ctx,
		const plot_style_t *style,
		int x, int y, int radius)
{
	if (style->fill_type != PLOT_OP_TYPE_NONE) {
		nsgtk_print_set_colour(style->fill_colour);
		nsgtk_print_set_solid();
		cairo_set_line_width(gtk_print_current_cr, 0);
		cairo_arc(gtk_print_current_cr, x, y, radius, 0, M_PI * 2);
		cairo_fill(gtk_print_current_cr);
		cairo_stroke(gtk_print_current_cr);
	}

	if (style->stroke_type != PLOT_OP_TYPE_NONE) {
		nsgtk_print_set_colour(style->stroke_colour);

		switch (style->stroke_type) {
		case PLOT_OP_TYPE_SOLID: /**< Solid colour */
		default:
			nsgtk_print_set_solid();
			break;

		case PLOT_OP_TYPE_DOT: /**< Doted plot */
			nsgtk_print_set_dotted();
			break;

		case PLOT_OP_TYPE_DASH: /**< dashed plot */
			nsgtk_print_set_dashed();
			break;
		}

		nsgtk_set_line_width(style->stroke_width);

		cairo_arc(gtk_print_current_cr, x, y, radius, 0, M_PI * 2);

		cairo_stroke(gtk_print_current_cr);
	}
	return NSERROR_OK;
}


/**
 * Plots a line
 *
 * plot a line from (x0,y0) to (x1,y1). Coordinates are at
 *  centre of line width/thickness.
 *
 * \param ctx The current redraw context.
 * \param style Style controlling the line plot.
 * \param line A rectangle defining the line to be drawn
 * \return NSERROR_OK on success else error code.
 */
static nserror
nsgtk_print_plot_line(const struct redraw_context *ctx,
		const plot_style_t *style,
		const struct rect *line)
{
	nsgtk_print_set_colour(style->stroke_colour);

	switch (style->stroke_type) {
	case PLOT_OP_TYPE_SOLID: /**< Solid colour */
	default:
		nsgtk_print_set_solid();
		break;

	case PLOT_OP_TYPE_DOT: /**< Doted plot */
		nsgtk_print_set_dotted();
		break;

	case PLOT_OP_TYPE_DASH: /**< dashed plot */
		nsgtk_print_set_dashed();
		break;
	}

	nsgtk_set_line_width(style->stroke_width);

	cairo_move_to(gtk_print_current_cr, line->x0 + 0.5, line->y0 + 0.5);
	cairo_line_to(gtk_print_current_cr, line->x1 + 0.5, line->y1 + 0.5);
	cairo_stroke(gtk_print_current_cr);

	return NSERROR_OK;
}


/**
 * Plots a rectangle.
 *
 * The rectangle can be filled an outline or both controlled
 *  by the plot style The line can be solid, dotted or
 *  dashed. Top left corner at (x0,y0) and rectangle has given
 *  width and height.
 *
 * \param ctx The current redraw context.
 * \param style Style controlling the rectangle plot.
 * \param rect A rectangle defining the line to be drawn
 * \return NSERROR_OK on success else error code.
 */
static nserror
nsgtk_print_plot_rectangle(const struct redraw_context *ctx,
		     const plot_style_t *style,
		     const struct rect *rect)
{
	NSLOG(netsurf, INFO, "x0: %i ;\t y0: %i ;\t x1: %i ;\t y1: %i",
	      rect->x0, rect->y0, rect->x1, rect->y1);

        if (style->fill_type != PLOT_OP_TYPE_NONE) { 
		int x0,y0,x1,y1;

		nsgtk_print_set_colour(style->fill_colour);
		nsgtk_print_set_solid();
	
		/* Normalize boundaries of the area - to prevent overflows.
		 * See comment in pdf_plot_fill. */
		x0 = min(max(rect->x0, 0), settings->page_width);
		y0 = min(max(rect->y0, 0), settings->page_height);
		x1 = min(max(rect->x1, 0), settings->page_width);
		y1 = min(max(rect->y1, 0), settings->page_height);

		cairo_set_line_width(gtk_print_current_cr, 0);
		cairo_rectangle(gtk_print_current_cr,
				x0, y0,
				x1 - x0, y1 - y0);
		cairo_fill(gtk_print_current_cr);
		cairo_stroke(gtk_print_current_cr);
	}

        if (style->stroke_type != PLOT_OP_TYPE_NONE) { 

		nsgtk_print_set_colour(style->stroke_colour);

                switch (style->stroke_type) {
                case PLOT_OP_TYPE_SOLID: /**< Solid colour */
                default:
                        nsgtk_print_set_solid();
                        break;

                case PLOT_OP_TYPE_DOT: /**< Doted plot */
                        nsgtk_print_set_dotted();
                        break;

                case PLOT_OP_TYPE_DASH: /**< dashed plot */
                        nsgtk_print_set_dashed();
                        break;
                }

		nsgtk_set_line_width(style->stroke_width);

		cairo_rectangle(gtk_print_current_cr,
				rect->x0, rect->y0,
				rect->x1 - rect->x0, rect->y1 - rect->y0);

		cairo_stroke(gtk_print_current_cr);
	}
	
	return NSERROR_OK;
}


static nserror
nsgtk_print_plot_polygon(const struct redraw_context *ctx,
		   const plot_style_t *style,
		   const int *p,
		   unsigned int n)
{
	unsigned int i;

	NSLOG(netsurf, INFO, "Plotting polygon.");	

	nsgtk_print_set_colour(style->fill_colour);
	nsgtk_print_set_solid();
	
	cairo_set_line_width(gtk_print_current_cr, 0);
	cairo_move_to(gtk_print_current_cr, p[0], p[1]);

	NSLOG(netsurf, INFO, "Starting line at: %i\t%i", p[0], p[1]);

	for (i = 1; i != n; i++) {
		cairo_line_to(gtk_print_current_cr, p[i * 2], p[i * 2 + 1]);
		NSLOG(netsurf, INFO, "Drawing line to: %i\t%i", p[i * 2],
		      p[i * 2 + 1]);
	}

	cairo_fill(gtk_print_current_cr);
	cairo_stroke(gtk_print_current_cr);

	return NSERROR_OK;
}


/**
 * Plots a path.
 *
 * Path plot consisting of cubic Bezier curves. Line and fill colour is
 *  controlled by the plot style.
 *
 * \param ctx The current redraw context.
 * \param pstyle Style controlling the path plot.
 * \param p elements of path
 * \param n nunber of elements on path
 * \param transform A transform to apply to the path.
 * \return NSERROR_OK on success else error code.
 */
static nserror
nsgtk_print_plot_path(const struct redraw_context *ctx,
		const plot_style_t *pstyle,
		const float *p,
		unsigned int n,
		const float transform[6])
{
	/* Only the internal SVG renderer uses this plot call currently,
	 * and the GTK version uses librsvg.  Thus, we ignore this complexity,
	 * and just return true obliviously. */

	return NSERROR_OK;
}


static bool nsgtk_print_plot_pixbuf(int x, int y, int width, int height,
			      struct bitmap *bitmap, colour bg)
{
	int x0, y0, x1, y1;
	int dsrcx, dsrcy, dwidth, dheight;
	int bmwidth, bmheight;

	cairo_surface_t *bmsurface = bitmap->surface;

	/* Bail early if we can */
	if (width == 0 || height == 0)
		/* Nothing to plot */
		return true;
	if ((x > (cliprect.x + cliprect.width)) ||
			((x + width) < cliprect.x) ||
			(y > (cliprect.y + cliprect.height)) ||
			((y + height) < cliprect.y)) {
		/* Image completely outside clip region */
		return true;	
	}

	/* Get clip rectangle / image rectangle edge differences */
	x0 = cliprect.x - x;
	y0 = cliprect.y - y;
	x1 = (x + width)  - (cliprect.x + cliprect.width);
	y1 = (y + height) - (cliprect.y + cliprect.height);

	/* Set initial draw geometry */
	dsrcx = x;
	dsrcy = y;
	dwidth = width;
	dheight = height;

	/* Manually clip draw coordinates to area of image to be rendered */
	if (x0 > 0) {
		/* Clip left */
		dsrcx += x0;
		dwidth -= x0;
	}
	if (y0 > 0) {
		/* Clip top */
		dsrcy += y0;
		dheight -= y0;
	}
	if (x1 > 0) {
		/* Clip right */
		dwidth -= x1;
	}
	if (y1 > 0) {
		/* Clip bottom */
		dheight -= y1;
	}

	if (dwidth == 0 || dheight == 0)
		/* Nothing to plot */
		return true;

	bmwidth = cairo_image_surface_get_width(bmsurface);
	bmheight = cairo_image_surface_get_height(bmsurface);

	/* Render the bitmap */
	if ((bmwidth == width) && (bmheight == height)) {
		/* Bitmap is not scaled */
		/* Plot the bitmap */
		cairo_set_source_surface(gtk_print_current_cr, bmsurface, x, y);
		cairo_rectangle(gtk_print_current_cr, dsrcx, dsrcy, dwidth, dheight);
		cairo_fill(gtk_print_current_cr);

	} else {
		/* Bitmap is scaled */
		if ((bitmap->scsurface != NULL) && 
		    ((cairo_image_surface_get_width(bitmap->scsurface) != width) || 
		     (cairo_image_surface_get_height(bitmap->scsurface) != height))){
			cairo_surface_destroy(bitmap->scsurface);
			bitmap->scsurface = NULL;
		} 

		if (bitmap->scsurface == NULL) {
			bitmap->scsurface = cairo_surface_create_similar(bmsurface,CAIRO_CONTENT_COLOR_ALPHA, width, height);
			cairo_t *cr = cairo_create(bitmap->scsurface);

			/* Scale *before* setting the source surface (1) */
			cairo_scale(cr, (double)width / bmwidth, (double)height / bmheight);
			cairo_set_source_surface(cr, bmsurface, 0, 0);

			/* To avoid getting the edge pixels blended with 0
			 * alpha, which would occur with the default
			 * EXTEND_NONE. Use EXTEND_PAD for 1.2 or newer (2)
			 */
			cairo_pattern_set_extend(cairo_get_source(cr), 
						 CAIRO_EXTEND_REFLECT); 

			/* Replace the destination with the source instead of
			 * overlaying 
			 */
			cairo_set_operator(cr, CAIRO_OPERATOR_SOURCE);

			/* Do the actual drawing */
			cairo_paint(cr);
   
			cairo_destroy(cr);

		}
		/* Plot the scaled bitmap */
		cairo_set_source_surface(gtk_print_current_cr, bitmap->scsurface, x, y);
		cairo_rectangle(gtk_print_current_cr, dsrcx, dsrcy, dwidth, dheight);
		cairo_fill(gtk_print_current_cr);
   
	}

	return true;
}


/**
 * Plot a bitmap
 *
 * Tiled plot of a bitmap image. (x,y) gives the top left
 * coordinate of an explicitly placed tile. From this tile the
 * image can repeat in all four directions -- up, down, left
 * and right -- to the extents given by the current clip
 * rectangle.
 *
 * The bitmap_flags say whether to tile in the x and y
 * directions. If not tiling in x or y directions, the single
 * image is plotted. The width and height give the dimensions
 * the image is to be scaled to.
 *
 * \param ctx The current redraw context.
 * \param bitmap The bitmap to plot
 * \param x The x coordinate to plot the bitmap
 * \param y The y coordiante to plot the bitmap
 * \param width The width of area to plot the bitmap into
 * \param height The height of area to plot the bitmap into
 * \param bg the background colour to alpha blend into
 * \param flags the flags controlling the type of plot operation
 * \return NSERROR_OK on success else error code.
 */
static nserror
nsgtk_print_plot_bitmap(const struct redraw_context *ctx,
		  struct bitmap *bitmap,
		  int x, int y,
		  int width, int height,
		  colour bg,
		  bitmap_flags_t flags)
{
	int doneheight = 0, donewidth = 0;
	bool repeat_x = (flags & BITMAPF_REPEAT_X);
	bool repeat_y = (flags & BITMAPF_REPEAT_Y);

	if (!(repeat_x || repeat_y)) {
		/* Not repeating at all, so just pass it on */
		return nsgtk_print_plot_pixbuf(x, y, width, height, bitmap, bg);
	}

	width = nsgtk_bitmap_get_width(bitmap);
	height = nsgtk_bitmap_get_height(bitmap);

	/* Bail early if we can */
	if (width == 0 || height == 0)
		/* Nothing to plot */
		return true;

	if (y > cliprect.y) {
		doneheight = (cliprect.y - height) + ((y - cliprect.y) % height);
	} else {
		doneheight = y;
	}

	while (doneheight < (cliprect.y + cliprect.height)) {
		if (x > cliprect.x) {
			donewidth = (cliprect.x - width) + ((x - cliprect.x) % width);
		} else {
			donewidth = x;
		}

		while (donewidth < (cliprect.x + cliprect.width)) {
			nsgtk_print_plot_pixbuf(donewidth, doneheight,
					  width, height, bitmap, bg);
			donewidth += width;
			if (!repeat_x) 
				break;
		}
		doneheight += height;

		if (!repeat_y) 
			break;
	}

	return true;
}


static nserror
nsgtk_print_plot_text(const struct redraw_context *ctx,
		const struct plot_font_style *fstyle,
		int x,
		int y,
		const char *text,
		size_t length)
{
	return gtk_print_font_paint(x, y, text, length, fstyle);
}


/** GTK print plotter table */
static const struct plotter_table nsgtk_print_plotters = {
	.clip = nsgtk_print_plot_clip,
	.arc = nsgtk_print_plot_arc,
	.disc = nsgtk_print_plot_disc,
	.line = nsgtk_print_plot_line,
	.rectangle = nsgtk_print_plot_rectangle,
	.polygon = nsgtk_print_plot_polygon,
	.path = nsgtk_print_plot_path,
	.bitmap = nsgtk_print_plot_bitmap,
	.text = nsgtk_print_plot_text,
	.option_knockout = false,
};

static bool gtk_print_begin(struct print_settings* settings)
{
	return true;
}

static bool gtk_print_next_page(void)
{
	return true;
}

static void gtk_print_end(void)
{
}

static const struct printer gtk_printer = {
	&nsgtk_print_plotters,
	gtk_print_begin,
	gtk_print_next_page,
	gtk_print_end
};

/** 
 * Handle the begin_print signal from the GtkPrintOperation
 *
 * \param operation the operation which emited the signal
 * \param context the print context used to set up the pages
 * \param user_data nothing in here
 */
void gtk_print_signal_begin_print (GtkPrintOperation *operation,
		GtkPrintContext *context, gpointer user_data)
{
	int page_number;	
	double height_on_page, height_to_print;
	
	NSLOG(netsurf, INFO, "Begin print");
	
	settings = user_data;
		
	settings->margins[MARGINTOP] = 0;
	settings->margins[MARGINLEFT] = 0;
	settings->margins[MARGINBOTTOM] = 0;
	settings->margins[MARGINRIGHT] = 0;
	settings->page_width = gtk_print_context_get_width(context);
	settings->page_height = gtk_print_context_get_height(context);
	settings->scale = 0.7; /* at 0.7 the pages look the best */
	settings->font_func = nsgtk_layout_table;
	
	if (print_set_up(content_to_print, &gtk_printer, 
			 settings, &height_to_print) == false) {
		gtk_print_operation_cancel(operation);
		
	} else {

		NSLOG(netsurf, INFO,
		      "page_width: %f ;page_height: %f; content height: %lf",
		      settings->page_width,
		      settings->page_height,
		      height_to_print);
	
		height_on_page = settings->page_height;
		height_on_page = height_on_page - 
			FIXTOFLT(FSUB(settings->margins[MARGINTOP],
				      settings->margins[MARGINBOTTOM]));
		height_to_print *= settings->scale;
	
		page_number = height_to_print / height_on_page;

		if (height_to_print - page_number * height_on_page > 0)
			page_number += 1;
				
		gtk_print_operation_set_n_pages(operation, page_number);
	}
}

/** 
 * Handle the draw_page signal from the GtkPrintOperation.
 * This function changes only the cairo context to print on.
 */  		
void gtk_print_signal_draw_page(GtkPrintOperation *operation,
		GtkPrintContext *context, gint page_nr, gpointer user_data)
{
	NSLOG(netsurf, INFO, "Draw Page");
	gtk_print_current_cr = gtk_print_context_get_cairo_context(context);
	print_draw_next_page(&gtk_printer, settings);
}

/** 
 * Handle the end_print signal from the GtkPrintOperation.
 * This functions calls only the print_cleanup function from the print interface
 */  	
void gtk_print_signal_end_print(GtkPrintOperation *operation,
		GtkPrintContext *context, gpointer user_data)
{
	NSLOG(netsurf, INFO, "End print");	
	print_cleanup(content_to_print, &gtk_printer, user_data);
}
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/*
 * Copyright 2008 Adam Blokus <adamblokus@gmail.com>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

 /** \file
 * GTK printing (interface).
 */

#ifndef NETSURF_GTK_PRINT_PLOTTERS_H
#define NETSURF_GTK_PRINT_PLOTTERS_H


#include <gtk/gtk.h>

struct hlcache_handle;

extern cairo_t *gtk_print_current_cr;

extern struct hlcache_handle *content_to_print;


/*handlers for signals from the GTK print operation*/
void gtk_print_signal_begin_print(GtkPrintOperation *operation,
		GtkPrintContext *context,
  		gpointer user_data);
  		
void gtk_print_signal_draw_page(GtkPrintOperation *operation,
		GtkPrintContext *context,
  		gint page_nr,
  		gpointer user_data);
  			
void gtk_print_signal_end_print(GtkPrintOperation *operation,
		GtkPrintContext *context,
  		gpointer user_data);

#endif
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# GTK accelerator keys for menu entries
# The keys must match those in the menus to be applied
#
# These are passed to gtk_accelerator_parse and must not be translated
# The key names are the same as those in the gdk/gdkkeysyms.h header file
#   but without the leading “GDK_KEY_”.

gtkNextTab:<Control>Page_Down
gtkPrevTab:<Control>Page_Up
gtkCloseTab:<Control>w
gtkNewTab:<Control>t
gtkNewWindow:<Control>n
gtkOpenFile:<Control>o
gtkCloseWindow:<Control><shift>w
gtkSavePage:<Control>s
gtkPrintPreview:<Control><shift>p
gtkPrint:<Control>p
gtkQuitMenu:<Control>q
gtkCut:<Control>x
gtkCopy:<Control>c
gtkPaste:<Control>v
gtkSelectAll:<Control>a
gtkFind:<Control>f
gtkStop:Escape
gtkReload:F5
gtkZoomPlus:<Control>plus
gtkZoomMinus:<Control>minus
gtkZoomNormal:<Control>0
gtkFullScreen:F11
gtkPageSource:<Control>U
gtkDownloads:<Control>j
gtkBack:<alt>Left
gtkForward:<alt>Right
gtkHome:<alt>Down
gtkLocalHistory:<Control>h
gtkGlobalHistory:<Control><shift>h
gtkAddBookMarks:<Control>d
gtkShowBookMarks:F6
gtkShowCookies:F9
gtkOpenLocation:<Control>l
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#define menu_cursor_width 16
#define menu_cursor_height 16
static char menu_cursor_bits[] = {
	0x00, 0x00, 0x80, 0x7F, 0x88, 0x40, 0x9E, 0x5E, 0x88, 0x40, 0x80, 0x56,
	0x80, 0x40, 0x80, 0x5A, 0x80, 0x40, 0x80, 0x5E, 0x80, 0x40, 0x80, 0x56,
	0x80, 0x40, 0x80, 0x7F, 0x00, 0x00, 0x00, 0x00 };
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#define menu_cursor_mask_width 16
#define menu_cursor_mask_height 16
static char menu_cursor_mask_bits[] = {
	0xC0, 0xFF, 0xC8, 0xFF, 0xDF, 0xFF, 0xFF, 0xFF, 0xDF, 0xFF, 0xC8, 0xFF,
	0xC0, 0xFF, 0xC0, 0xFF, 0xC0, 0xFF, 0xC0, 0xFF, 0xC0, 0xFF, 0xC0, 0xFF,
	0xC0, 0xFF, 0xC0, 0xFF, 0xC0, 0xFF, 0x00, 0x00 };
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/* XPM */
static char * menu_cursor_mask_xpm[] = {
"16 16 3 1",
" 	c None",
".	c #FFFFFF",
"+	c #000000",
"      ..........",
"   .  .++++++++.",
"...+. .+......+.",
".++++..+.++++.+.",
"...+. .+......+.",
"   .  .+.++.+.+.",
"      .+......+.",
"      .+.+.++.+.",
"      .+......+.",
"      .+.++++.+.",
"      .+......+.",
"      .+.++.+.+.",
"      .+......+.",
"      .++++++++.",
"      ..........",
"                "};
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/* XPM */
static char *netsurf___x__[] = {
/* columns rows colors chars-per-pixel */
"16 16 189 2",
"   c #02530B521130",
".  c #02C50E711619",
"X  c #02AF106B198E",
"o  c #02D913641E8A",
"O  c #04D913E91D9D",
"+  c #042B14C01F86",
"@  c #124A1BC61F1D",
"#  c #097F17941FC4",
"$  c #03CE193E2759",
"%  c #04451CED2D68",
"&  c #0BDC1D8727E6",
"*  c #10D2247A2F43",
"=  c #069C27663D09",
"-  c #180C2AED33E3",
";  c #1AEC2D37353A",
":  c #16F12D9C3927",
">  c #20AD32C039B7",
",  c #0A2A2E04451D",
"<  c #0C1A306A47D4",
"1  c #1D6E39A1482F",
"2  c #060A341B5355",
"3  c #0B773D945E4D",
"4  c #20B93C4949C5",
"5  c #07B03F0A6460",
"6  c #2332407A4E57",
"7  c #253040AD4CF8",
"8  c #33854FAB5A6E",
"9  c #15494CF97003",
"0  c #19F855EA7B34",
"q  c #1E7F57237923",
"w  c #21344D986676",
"e  c #422B60856A1E",
"r  c #09DA58208D29",
"t  c #11AC562C82BA",
"y  c #0A6A5CB99496",
"u  c #18A265959712",
"i  c #17B8662E9805",
"p  c #11A66358990E",
"a  c #224A65BB8E98",
"s  c #342C75079947",
"d  c #3487766A9B6F",
"f  c #35B478C99F4B",
"g  c #0BFA6509A06D",
"h  c #0F9175B8BA3A",
"j  c #1AAA7C1DBB21",
"k  c #289374DBA2C1",
"l  c #200E76DFADCA",
"z  c #269D7B1FAF00",
"x  c #32E57D4FA875",
"c  c #299F805AB558",
"v  c #2DF28A1CC027",
"b  c #345A83F3B216",
"n  c #3151843FB58D",
"m  c #59C882138E75",
"M  c #5F5E8AAC9842",
"N  c #51998AF6A4C9",
"B  c #5F5A96AEACF5",
"V  c #43048E07B597",
"C  c #65129940AC1C",
"Z  c #6C1AA2A1B60E",
"A  c #7A87AEC9BD67",
"S  c #125084AAD039",
"D  c #163388A1D450",
"F  c #1BF88E3BD899",
"G  c #17BD8EB6DCB2",
"H  c #220A83D0C214",
"J  c #29678B9EC6ED",
"K  c #3F59A336DDC8",
"L  c #198792ECE247",
"P  c #11B295CDED75",
"I  c #132A98BFF1CB",
"U  c #25099D91EB08",
"Y  c #29299E0AE8BB",
"T  c #1412A137FE21",
"R  c #191EA60AFFFF",
"E  c #1C73A663FFFF",
"W  c #2E68A1C2E7B3",
"Q  c #2C05A14AEAC1",
"!  c #2E32A597F03F",
"~  c #39BBA7F4E929",
"^  c #23A0A4D1F872",
"/  c #25C6A4E4F6A5",
"(  c #2965A4CCF3B1",
")  c #236CA4BAF891",
"_  c #23A1A6A2FA96",
"`  c #2018A8FDFFFF",
"'  c #25F5AB89FFFF",
"]  c #2B0BACCDFECB",
"[  c #2AEBAD69FFF4",
"{  c #2E7EAC78FC88",
"}  c #37FCADAFF4EB",
"|  c #3B7FAF4EF4E9",
" . c #303DAB56F8E3",
".. c #3354B0E8FFFF",
"X. c #3607B294FFCE",
"o. c #3978B4A2FFF7",
"O. c #414EA3E7DD4D",
"+. c #5643A8B7D325",
"@. c #52B4AADCD9F0",
"#. c #60F0B145D82C",
"$. c #6F40B9C2DA92",
"%. c #71EFBCB5DD40",
"&. c #482FB26FEEA5",
"*. c #5E59B526E061",
"=. c #413CB50EFA06",
"-. c #40FAB7C7FF64",
";. c #411FB840FF4A",
":. c #43C4B9CAFFFA",
">. c #4AB5BB61FFFF",
",. c #4A0ABCF3FFFF",
"<. c #4BB1BD9AFFB4",
"1. c #4D02BE43FFE0",
"2. c #542DBA39F2D5",
"3. c #5682BD17F583",
"4. c #6545BFABECE0",
"5. c #7AD1C155DCC5",
"6. c #512AC23DFFFF",
"7. c #5584C279FF9A",
"8. c #5642C44BFFFF",
"9. c #57E0C1FCF97C",
"0. c #5C81C618FFB3",
"q. c #5F65C55DFFFF",
"w. c #5FA0C7BFFFCB",
"e. c #6BD0C37FEDBC",
"r. c #6FB7C6C0EF7B",
"t. c #7055C5DCEDC7",
"y. c #7A3ECB76EEA8",
"u. c #63C4C2A1F626",
"i. c #64A9C5C0F7C3",
"p. c #6B3AC4CBF902",
"a. c #621EC925FFE9",
"s. c #6557C9F1FE6D",
"d. c #67BACC2FFFFE",
"f. c #66B4CD66FFFF",
"g. c #69E9CD27FFFC",
"h. c #6E23CD02FFBA",
"j. c #6E50CFA0FFFF",
"k. c #7093CC80FFBB",
"l. c #6E47D0E6FFFF",
"z. c #7269D1B2FFFF",
"x. c #73B7D323FFFF",
"c. c #7383D389FFFF",
"v. c #7F08D0B1FFA4",
"b. c #7A4CD5C8FFFF",
"n. c #7C1BD6A7FFFF",
"m. c #7CBAD75AFFFF",
"M. c #8CB9CF6EE5B6",
"N. c #9678D359E3DC",
"B. c #8911D5A7F360",
"V. c #829DD7A7FFFF",
"C. c #8092DA47FFFF",
"Z. c #814DDA85FFFF",
"A. c #839BDA7BFFFF",
"S. c #85D6DB65FFFF",
"D. c #86DFDAB4FFFD",
"F. c #8EE1DDADFC14",
"G. c #8CC8DC55FFFE",
"H. c #894DDD3BFFFE",
"J. c #89CCDDD9FFFF",
"K. c #8AFCDE12FFFC",
"L. c #8D41DF48FFF9",
"P. c #8D5FE05DFFFF",
"I. c #8FB7E05EFFEA",
"U. c #9808DD11F202",
"Y. c #A445E007FF52",
"T. c #96ADE3E2FFB6",
"R. c #9705E548FFFF",
"E. c #9DB5E153FFFD",
"W. c #9914E507FFB9",
"Q. c #9A08E660FFF3",
"!. c #9A40E858FFFF",
"~. c #A7C7E568F44C",
"^. c #A7C5E6F4F48B",
"/. c #A3A6EB6AFFFB",
"(. c #A652EC53FFFA",
"). c #A408ED75FFFF",
"_. c #B2C9E411FFBB",
"`. c #B047E69AFFFB",
"'. c #B8E2E8BFFFF5",
"]. c #D6CBF231FFFF",
"[. c #DE35F506FFFC",
"{. c #E029F512FFFF",
"}. c #E57AF80BFFFE",
"|. c #E6C5F71DFFE9",
" X c #E735F794FFF7",
".X c #E895F7DEFFEE",
"XX c #E9B0F91EFFFE",
"oX c gray100",
"OX c None",
/* pixels */
"OXOXOXOXOXOX; 7 6 : OXOXOXOXOXOX",
"OXOXOXOX> C 5.y.r.*.V w OXOXOXOX",
"OXOX@ e M ).R.J.m.l.V.u.f & OXOX",
"OXOXm ^.~.(.W.K.D.`.[.].Y.k OXOX",
"OX8 U.A N./.T.H.G.}.oXoX{.p.9 OX",
"OXB !.Z M.Q.I.A.E.XXoXoX|.q.H O ",
"- %.P.B.F.L.S.n.z.'. X.X_.>.U , ",
"4 t.C.N $.Z.b.z.g.h.k.v.-...^ 3 ",
"1 4.c.#.e.x.j.d.w.7.<.;.X.[ F = ",
"* @.f.i.+.s.a.0.7.1.:.o.{ _ p . ",
"OXd 9.3.s 2.8.6.,.=.} ! u G h X ",
"OX# b &.x O.K n | z l / L I 5 OX",
"OXOXq ~ v a c J  .( ) E T y OXOX",
"OXOXOX0 W Q Y ] ' ` R P r o OXOX",
"OXOXOXOX< i j t D S g 2 OXOXOXOX",
"OXOXOXOXOXOX+   % $ OXOXOXOXOXOX"
};
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[Desktop Entry]
Name=NetSurf Web Browser
Name[ca]=Navegador web NetSurf
Name[cs]=NetSurf Webový prohlížeč
Name[es]=Navegador web NetSurf
Name[fa]=مرورگر اینترنتی NetSurf
Name[fi]=NetSurf-selain
Name[fr]=Navigateur Web NetSurf
Name[hu]=NetSurf webböngésző
Name[it]=NetSurf Browser Web
Name[ja]=NetSurf ウェブ・ブラウザ
Name[ko]=NetSurf 웹 브라우저
Name[nb]=NetSurf Nettleser
Name[nl]=NetSurf webbrowser
Name[nn]=NetSurf Nettlesar
Name[no]=NetSurf Nettleser
Name[pl]=Przeglądarka WWW NetSurf
Name[pt]=NetSurf Navegador Web
Name[pt_BR]=Navegador Web NetSurf
Name[sk]=Internetový prehliadač NetSurf
Comment=Browse the World Wide Web
Comment[ca]=Navegueu per el web
Comment[cs]=Prohlížení stránek World Wide Webu
Comment[de]=Im Internet surfen
Comment[es]=Navegue por la web
Comment[fa]=صفحات شبکه جهانی اینترنت را مرور نمایید
Comment[fi]=Selaa Internetin WWW-sivuja
Comment[fr]=Navigue sur Internet
Comment[hu]=A világháló böngészése
Comment[it]=Esplora il web
Comment[ja]=ウェブを閲覧します
Comment[ko]=웹을 돌아 다닙니다
Comment[nb]=Surf på nettet
Comment[nl]=Verken het internet
Comment[nn]=Surf på nettet
Comment[no]=Surf på nettet
Comment[pl]=Przeglądanie stron WWW 
Comment[pt]=Navegue na Internet
Comment[pt_BR]=Navegue na Internet
Comment[sk]=Prehliadanie internetu
GenericName=Web Browser
GenericName[ca]=Navegador web
GenericName[cs]=Webový prohlížeč
GenericName[es]=Navegador web
GenericName[fa]=مرورگر اینترنتی
GenericName[fi]=WWW-selain
GenericName[fr]=Navigateur Web
GenericName[hu]=Webböngésző
GenericName[it]=Browser Web
GenericName[ja]=ウェブ・ブラウザ
GenericName[ko]=웹 브라우저
GenericName[nb]=Nettleser
GenericName[nl]=Webbrowser
GenericName[nn]=Nettlesar
GenericName[no]=Nettleser
GenericName[pl]=Przeglądarka WWW
GenericName[pt]=Navegador Web
GenericName[pt_BR]=Navegador Web
GenericName[sk]=Internetový prehliadač
Exec=netsurf-gtk %u
Terminal=false
X-MultipleArgs=false
Type=Application
Icon=netsurf.png
Categories=Network;
MimeType=text/html;text/xml;application/xhtml+xml;application/xml;image/gif;image/jpeg;image/png;x-scheme-handler/http;x-scheme-handler/https
StartupWMClass=NetSurf-bin
StartupNotify=true
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/* XPM */
static char *netsurf[] = {
/* columns rows colors chars-per-pixel */
"132 135 176 2",
"   c black",
".  c #010101",
"X  c #010202",
"o  c #030406",
"O  c #040A0D",
"+  c #060E14",
"@  c #08141A",
"#  c #081720",
"$  c #091B27",
"%  c #0F2430",
"&  c #142E3D",
"*  c #143548",
"=  c #153C53",
"-  c #194662",
";  c #1E516E",
":  c #1D577A",
">  c #175B87",
",  c #1A6595",
"<  c #1E6B9C",
"1  c #26709C",
"2  c #33789E",
"3  c #3188BD",
"4  c #3E89B3",
"5  c #1F92DD",
"6  c #0E9CFD",
"7  c #0E9DFF",
"8  c #0F9EFF",
"9  c #1A95E7",
"0  c #1898ED",
"q  c #1299F4",
"w  c #119BF9",
"e  c #119FFF",
"r  c #14A0FF",
"t  c #15A1FF",
"y  c #17A2FF",
"u  c #18A3FF",
"i  c #1AA3FE",
"p  c #1BA4FE",
"a  c #1CA5FE",
"s  c #1EA5FE",
"d  c #1FA6FE",
"f  c #268AC9",
"g  c #218ED3",
"h  c #20A6FE",
"j  c #21A7FE",
"k  c #23A8FE",
"l  c #24A8FE",
"z  c #25A8FE",
"x  c #26A9FE",
"c  c #27AAFE",
"v  c #28AAFE",
"b  c #2AABFF",
"n  c #2BACFF",
"m  c #2CADFF",
"M  c #2EAEFF",
"N  c #2FAEFF",
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"H. c #A5EBFF",
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/*
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.	 See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Implementation of gtk builtin resource handling.
 *
 * This presents a unified interface to the rest of the codebase to
 * obtain resources. Note this is not anything to do with the resource
 * scheme handling beyond possibly providing the underlying data.
 *
 */

#include <stdlib.h>
#include <string.h>
#include <gtk/gtk.h>

#include "utils/log.h"
#include "utils/filepath.h"

#include "gtk/compat.h"
#include "gtk/resources.h"

/** log contents of gresource /org/netsource */
#ifdef WITH_GRESOURCE
#define SHOW_GRESOURCE
#undef SHOW_GRESOURCE
#endif

#ifdef WITH_BUILTIN_PIXBUF
#ifdef __GNUC__
extern const guint8 menu_cursor_pixdata[] __attribute__ ((__aligned__ (4)));
extern const guint8 favicon_pixdata[] __attribute__ ((__aligned__ (4)));
extern const guint8 netsurf_pixdata[] __attribute__ ((__aligned__ (4)));
#else
extern const guint8 menu_cursor_pixdata[];
extern const guint8 favicon_pixdata[];
extern const guint8 netsurf_pixdata[];
#endif
#endif

/** type of resource entry */
enum nsgtk_resource_type_e {
	NSGTK_RESOURCE_FILE, /**< entry is a file on disc */
	NSGTK_RESOURCE_GLIB, /**< entry is a gresource accessed by path */
	NSGTK_RESOURCE_DIRECT, /**< entry is a gresource accesed by gbytes */
	NSGTK_RESOURCE_INLINE, /**< entry is compiled in accessed by pointer */
};

/** resource entry */
struct nsgtk_resource_s {
	const char *name;
	unsigned int len;
	enum nsgtk_resource_type_e type;
	char *path;
};

#define RES_ENTRY(name) { name, sizeof((name)) - 1, NSGTK_RESOURCE_FILE, NULL }

/** resources that are used for gtk builder */
static struct nsgtk_resource_s ui_resource[] = {
	RES_ENTRY("netsurf"),
	RES_ENTRY("tabcontents"),
	RES_ENTRY("password"),
	RES_ENTRY("toolbar"),
	RES_ENTRY("downloads"),
	RES_ENTRY("globalhistory"),
	RES_ENTRY("localhistory"),
	RES_ENTRY("options"),
	RES_ENTRY("hotlist"),
	RES_ENTRY("cookies"),
	RES_ENTRY("viewdata"),
	RES_ENTRY("warning"),
	RES_ENTRY("pageinfo"),
	{ NULL, 0, NSGTK_RESOURCE_FILE, NULL },
};

/** resources that are used as pixbufs */
static struct nsgtk_resource_s pixbuf_resource[] = {
	RES_ENTRY("favicon.png"),
	RES_ENTRY("netsurf.xpm"),
	RES_ENTRY("menu_cursor.png"),
	RES_ENTRY("icons/local-history.png"),
	RES_ENTRY("icons/show-cookie.png"),
	RES_ENTRY("icons/24x24/actions/page-info-insecure.png"),
	RES_ENTRY("icons/24x24/actions/page-info-internal.png"),
	RES_ENTRY("icons/24x24/actions/page-info-local.png"),
	RES_ENTRY("icons/24x24/actions/page-info-secure.png"),
	RES_ENTRY("icons/24x24/actions/page-info-warning.png"),
	RES_ENTRY("icons/48x48/actions/page-info-insecure.png"),
	RES_ENTRY("icons/48x48/actions/page-info-internal.png"),
	RES_ENTRY("icons/48x48/actions/page-info-local.png"),
	RES_ENTRY("icons/48x48/actions/page-info-secure.png"),
	RES_ENTRY("icons/48x48/actions/page-info-warning.png"),
	RES_ENTRY("throbber/throbber0.png"),
	RES_ENTRY("throbber/throbber1.png"),
	RES_ENTRY("throbber/throbber2.png"),
	RES_ENTRY("throbber/throbber3.png"),
	RES_ENTRY("throbber/throbber4.png"),
	RES_ENTRY("throbber/throbber5.png"),
	RES_ENTRY("throbber/throbber6.png"),
	RES_ENTRY("throbber/throbber7.png"),
	RES_ENTRY("throbber/throbber8.png"),
	{ NULL, 0, NSGTK_RESOURCE_FILE, NULL },
};

/** resources that are used for direct data access */
static struct nsgtk_resource_s direct_resource[] = {
	RES_ENTRY("welcome.html"),
	RES_ENTRY("credits.html"),
	RES_ENTRY("licence.html"),
	RES_ENTRY("default.css"),
	RES_ENTRY("adblock.css"),
	RES_ENTRY("internal.css"),
	RES_ENTRY("quirks.css"),
	RES_ENTRY("netsurf.png"),
	RES_ENTRY("default.ico"),
	RES_ENTRY("icons/arrow-l.png"),
	RES_ENTRY("icons/content.png"),
	RES_ENTRY("icons/directory2.png"),
	RES_ENTRY("icons/directory.png"),
	RES_ENTRY("icons/hotlist-add.png"),
	RES_ENTRY("icons/hotlist-rmv.png"),
	RES_ENTRY("icons/search.png"),
	RES_ENTRY("languages"),
	RES_ENTRY("accelerators"),
	RES_ENTRY("Messages"),
	{ NULL, 0, NSGTK_RESOURCE_FILE, NULL },
};


/* exported interface documented in gtk/resources.h */
GdkCursor *nsgtk_create_menu_cursor(void)
{
	GdkCursor *cursor = NULL;
	GdkPixbuf *pixbuf;
	nserror res;

	res = nsgdk_pixbuf_new_from_resname("menu_cursor.png", &pixbuf);
	if (res == NSERROR_OK) {
		cursor = gdk_cursor_new_from_pixbuf(gdk_display_get_default(),
						    pixbuf, 0, 3);
		g_object_unref(pixbuf);
	}

	return cursor;
}


/**
 * locate a resource
 *
 * The way GTK accesses resource files has changed greatly between
 * releases. This initilises the interface that hides all the
 * implementation details from the rest of the code.
 *
 * If the GResource is not enabled or the item cannot be found in the
 * compiled in resources the files will be loaded directly from disc
 * instead.
 *
 * \param respath A string vector containing the valid resource search paths
 * \param resource A resource entry to initialise
 */
static nserror
init_resource(char **respath, struct nsgtk_resource_s *resource)
{
	char *resname;
#ifdef WITH_GRESOURCE
	int resnamelen;
	gboolean present;
	const gchar * const *langv;
	int langc = 0;

	langv = g_get_language_names();

	/* look for resource under per language paths */
	while (langv[langc] != NULL) {
		/* allocate and fill a full resource name path buffer */
		resnamelen = snprintf(NULL, 0,
				      "/org/netsurf/%s/%s",
				      langv[langc], resource->name);
		resname = malloc(resnamelen + 1);
		if (resname == NULL) {
			return NSERROR_NOMEM;
		}
		snprintf(resname, resnamelen + 1,
			 "/org/netsurf/%s/%s",
			 langv[langc], resource->name);

		/* check if resource is present */
		present = g_resources_get_info(resname,
					       G_RESOURCE_LOOKUP_FLAGS_NONE,
					       NULL, NULL, NULL);
		if (present == TRUE) {
			/* found an entry in the resources */
			resource->path = resname;
			resource->type = NSGTK_RESOURCE_GLIB;
			NSLOG(netsurf, INFO, "Found gresource path %s",
			      resource->path);
			return NSERROR_OK;
		}
		NSLOG(netsurf, DEEPDEBUG,
		      "gresource \"%s\" not found", resname);
		free(resname);

		langc++;
	}

	/* allocate and fill a full resource name path buffer with no language*/
	resnamelen = snprintf(NULL, 0, "/org/netsurf/%s", resource->name);
	resname = malloc(resnamelen + 1);
	if (resname == NULL) {
		return NSERROR_NOMEM;
	}
	snprintf(resname, resnamelen + 1, "/org/netsurf/%s", resource->name);

	present = g_resources_get_info(resname,
				       G_RESOURCE_LOOKUP_FLAGS_NONE,
				       NULL, NULL, NULL);
	if (present == TRUE) {
		/* found an entry in the resources */
		resource->path = resname;
		resource->type = NSGTK_RESOURCE_GLIB;
		NSLOG(netsurf, INFO, "Found gresource path %s",
		      resource->path);
		return NSERROR_OK;
	}
	NSLOG(netsurf, DEEPDEBUG, "gresource \"%s\" not found", resname);
	free(resname);

#endif

	/* look for file on disc */
	resname = filepath_find(respath, resource->name);
	if (resname != NULL) {
		/* found an entry on the path */
		resource->path = resname;
		resource->type = NSGTK_RESOURCE_FILE;

		NSLOG(netsurf, INFO,
		      "Found file resource path %s", resource->path);
		return NSERROR_OK;
	}

	NSLOG(netsurf, INFO, "Unable to find resource %s on resource path",
	      resource->name);

	return NSERROR_NOT_FOUND;
}

/**
 * locate and setup a direct resource
 *
 * Direct resources have general type of NSGTK_RESOURCE_GLIB but have
 *  g_resources_lookup_data() applied and the result stored so the data
 *  can be directly accessed without additional processing.
 *
 * \param respath A string vector containing the valid resource search paths
 * \param resource A resource entry to initialise
 */
static nserror
init_direct_resource(char **respath, struct nsgtk_resource_s *resource)
{
	nserror res;

	res = init_resource(respath, resource);

#ifdef WITH_GRESOURCE
	if ((res == NSERROR_OK) &&
	    (resource->type == NSGTK_RESOURCE_GLIB)) {
		/* found gresource we can convert */
		GBytes *data;

		data = g_resources_lookup_data(resource->path,
					       G_RESOURCE_LOOKUP_FLAGS_NONE,
					       NULL);
		if (data != NULL) {
			resource->type = NSGTK_RESOURCE_DIRECT;
			resource->path = (char *)data;
		}
	}
#endif

	return res;
}

/**
 * locate a pixbuf resource
 *
 * Pixbuf resources can be compiled inline
 *
 * \param respath A string vector containing the valid resource search paths
 * \param resource A resource entry to initialise
 */
static nserror
init_pixbuf_resource(char **respath, struct nsgtk_resource_s *resource)
{
#ifdef WITH_BUILTIN_PIXBUF
	if (strncmp(resource->name, "menu_cursor.png", resource->len) == 0) {
		resource->path = (char *)&menu_cursor_pixdata[0];
		resource->type = NSGTK_RESOURCE_INLINE;
		NSLOG(netsurf, INFO, "Found builtin for %s", resource->name);
		return NSERROR_OK;
	}

	if (strncmp(resource->name, "netsurf.xpm", resource->len) == 0) {
		resource->path = (char *)&netsurf_pixdata[0];
		resource->type = NSGTK_RESOURCE_INLINE;
		NSLOG(netsurf, INFO, "Found builtin for %s", resource->name);
		return NSERROR_OK;
	}

	if (strncmp(resource->name, "favicon.png", resource->len) == 0) {
		resource->path = (char *)&favicon_pixdata[0];
		resource->type = NSGTK_RESOURCE_INLINE;
		NSLOG(netsurf, INFO, "Found builtin for %s", resource->name);
		return NSERROR_OK;
	}
#endif
	return init_resource(respath, resource);
}

/**
 * locate a ui resource
 *
 * UI resources need their resource name changing to account for gtk versions
 *
 * \param respath A string vector containing the valid resource search paths
 * \param ui_res A resource entry to initialise
 */
static nserror init_ui_resource(char **respath, struct nsgtk_resource_s *ui_res)
{
	int resnamelen;
	char *resname;
	struct nsgtk_resource_s resource;
	nserror res;

	resnamelen = ui_res->len + 10; /* allow for the expanded ui name */

	resname = malloc(resnamelen);
	if (resname == NULL) {
		return NSERROR_NOMEM;
	}
	snprintf(resname, resnamelen, "%s.ui", ui_res->name);
	resource.name = resname;
	resource.len = ui_res->len;
	resource.path = NULL;

	res = init_resource(respath, &resource);

	ui_res->path = resource.path;
	ui_res->type = resource.type;

	free(resname);

	return res;
}

/**
 * Find a resource entry by name.
 *
 * \param resname The resource name to match.
 * \param resource The list of resources entries to search.
 */
static struct nsgtk_resource_s *
find_resource_from_name(const char *resname, struct nsgtk_resource_s *resource)
{
	/* find resource from name */
	while ((resource->name != NULL) &&
	       ((resname[0] != resource->name[0]) ||
		(strncmp(resource->name, resname, resource->len) != 0))) {
		resource++;
	}
	return resource;
}

#ifdef SHOW_GRESOURCE
/**
 * Debug dump of all resources compiled in via GResource.
 */
static void list_gresource(void)
{
	const char *nspath = "/org/netsurf";
	char **reslist;
	char **cur;
	GError* gerror = NULL;
	reslist = g_resources_enumerate_children(nspath,
						 G_RESOURCE_LOOKUP_FLAGS_NONE,
						 &gerror);
	if (gerror) {
		NSLOG(netsurf, INFO, "gerror %s", gerror->message);
		g_error_free(gerror);

	} else {
		cur = reslist;
		while (cur != NULL && *cur != NULL) {
			NSLOG(netsurf, INFO, "gres %s", *cur);
			cur++;
		}
		g_strfreev(reslist);
	}
}
#endif

/**
 * Initialise UI resource table
 *
 */
/* exported interface documented in gtk/resources.h */
nserror nsgtk_init_resources(char **respath)
{
	struct nsgtk_resource_s *resource;
	nserror res;

#ifdef SHOW_GRESOURCE
	list_gresource();
#endif

	/* iterate the ui resource table and initialise all its members */
	resource = &ui_resource[0];
	while (resource->name != NULL) {
		res = init_ui_resource(respath, resource);
		if (res != NSERROR_OK) {
			return res;
		}
		resource++;
	}

	/* iterate the pixbuf resource table and initialise all its members */
	resource = &pixbuf_resource[0];
	while (resource->name != NULL) {
		res = init_pixbuf_resource(respath, resource);
		if (res != NSERROR_OK) {
			return res;
		}
		resource++;
	}

	/* iterate the direct resource table and initialise all its members */
	resource = &direct_resource[0];
	while (resource->name != NULL) {
		res = init_direct_resource(respath, resource);
		if (res != NSERROR_OK) {
			return res;
		}
		resource++;
	}

	return NSERROR_OK;
}


/* exported interface documented in gtk/resources.h */
nserror
nsgdk_pixbuf_new_from_resname(const char *resname, GdkPixbuf **pixbuf_out)
{
	struct nsgtk_resource_s *resource;
	GdkPixbuf *new_pixbuf = NULL;
	GError* error = NULL;

	resource = find_resource_from_name(resname, &pixbuf_resource[0]);
	if (resource->name == NULL) {
		return NSERROR_NOT_FOUND;
	}

	switch (resource->type) {
	case NSGTK_RESOURCE_FILE:
		new_pixbuf = gdk_pixbuf_new_from_file(resource->path, &error);
		break;

	case NSGTK_RESOURCE_GLIB:
#ifdef WITH_GRESOURCE
		new_pixbuf = gdk_pixbuf_new_from_resource(resource->path, &error);
#endif
		break;

	case NSGTK_RESOURCE_INLINE:
#ifdef WITH_BUILTIN_PIXBUF
		new_pixbuf = gdk_pixbuf_new_from_inline(-1, (const guint8 *)resource->path, FALSE, &error);
#endif
		break;

	case NSGTK_RESOURCE_DIRECT:
		/* pixbuf resources are not currently direct */
		break;
	}

	if (new_pixbuf == NULL) {
		if (error != NULL) {
			NSLOG(netsurf, INFO,
			      "Unable to create pixbuf from file for %s with path %s \"%s\"",
			      resource->name,
			      resource->path,
			      error->message);
			g_error_free(error);
		} else {
			NSLOG(netsurf, INFO,
			      "Unable to create pixbuf from file for %s with path %s",
			      resource->name,
			      resource->path);
		}
		return NSERROR_INIT_FAILED;
	}
	*pixbuf_out = new_pixbuf;

	return NSERROR_OK;
}

/* exported interface documented in gtk/resources.h */
nserror
nsgtk_builder_new_from_resname(const char *resname, GtkBuilder **builder_out)
{
	GtkBuilder *new_builder;
	struct nsgtk_resource_s *ui_res;
	GError* error = NULL;

	ui_res = find_resource_from_name(resname, &ui_resource[0]);
	if (ui_res->name == NULL) {
		return NSERROR_NOT_FOUND;
	}

	new_builder = gtk_builder_new();

	if (ui_res->type == NSGTK_RESOURCE_FILE) {
		if (!gtk_builder_add_from_file(new_builder,
					       ui_res->path,
					       &error)) {
			NSLOG(netsurf, INFO,
			      "Unable to add UI builder from file for %s with path %s \"%s\"",
			      ui_res->name,
			      ui_res->path,
			      error->message);
			g_error_free(error);
			g_object_unref(G_OBJECT(new_builder));
			return NSERROR_INIT_FAILED;
		}
	} else {
		if (!nsgtk_builder_add_from_resource(new_builder,
						     ui_res->path,
						     &error)) {
			NSLOG(netsurf, INFO,
			      "Unable to add UI builder from resource for %s with path %s \"%s\"",
			      ui_res->name,
			      ui_res->path,
			      error->message);
			g_error_free(error);
			g_object_unref(G_OBJECT(new_builder));
			return NSERROR_INIT_FAILED;
		}
	}

	*builder_out = new_builder;

	return NSERROR_OK;
}

/* exported interface documented in gtk/resources.h */
nserror
nsgtk_data_from_resname(const char *resname,
			const uint8_t ** data_out,
			size_t *data_size_out)
{
#ifdef WITH_GRESOURCE
	struct nsgtk_resource_s *resource;
	GBytes *data;
	const gchar *buffer;
	gsize buffer_length;

	resource = find_resource_from_name(resname, &direct_resource[0]);
	if ((resource->name == NULL) ||
	    (resource->type != NSGTK_RESOURCE_DIRECT)) {
		return NSERROR_NOT_FOUND;
	}

	data = (GBytes *)resource->path;

	buffer_length = 0;
	buffer = g_bytes_get_data(data, &buffer_length);

	if (buffer == NULL) {
		return NSERROR_NOMEM;
	}

	*data_out = (const uint8_t *)buffer;
	*data_size_out = (size_t)buffer_length;

	return NSERROR_OK;
#else
	/** \todo consider adding compiled inline resources for things
	 * other than pixbufs.
	 */
	return NSERROR_NOT_FOUND;
#endif
}

/* exported interface documented in gtk/resources.h */
nserror
nsgtk_path_from_resname(const char *resname, const char **path_out)
{
	struct nsgtk_resource_s *resource;

	resource = find_resource_from_name(resname, &direct_resource[0]);
	if ((resource->name == NULL) ||
	    (resource->type != NSGTK_RESOURCE_FILE)) {
		return NSERROR_NOT_FOUND;
	}

	*path_out = (const char *)resource->path;

	return NSERROR_OK;
}







netsurf-vince/pdf/frontends/gtk/resources.h

/*
 * Copyright 2006 Daniel Silverstone <dsilvers@digital-scurf.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Interface to gtk builtin resource handling.
 *
 * This presents a unified interface to the rest of the codebase to
 * obtain resources. Note this is not anything to do with the resource
 * scheme handling beyond possibly providing the underlying data.
 *
 */

#ifndef NETSURF_GTK_RESOURCES_H
#define NETSURF_GTK_RESOURCES_H 1

/**
 * Initialise GTK resources handling.
 *
 * Must be called before attempting to retrieve any resources but
 * after logging is initialised as it logs.
 *
 * \param respath A string vector of paths to search for resources.
 * \return NSERROR_OK if all resources were located else an
 *         appropriate error code.
 */
nserror nsgtk_init_resources(char **respath);

/**
 * Creates a menu cursor from internal resources.
 *
 * \return Cursor object or NULL on error.
 */
GdkCursor *nsgtk_create_menu_cursor(void);

/**
 * Create gtk builder object for the named ui resource.
 *
 * Creating gtk builder objects from a named resource requires the
 * source xml resource to be parsed.
 *
 * This creates a gtk builder instance using an identifier name which
 * is mapped to the ui_resource table which must be initialised with
 * nsgtk_init_resources()
 *
 * \param resname The resource name to construct for
 * \param builder_out The builder result
 * \return NSERROR_OK and builder_out updated or appropriate error code
 */
nserror nsgtk_builder_new_from_resname(const char *resname, GtkBuilder **builder_out);


/**
 * Create gdk pixbuf for the named ui resource.
 *
 * This creates a pixbuf using an identifier name which is mapped to
 * the ui_resource table which must be initialised with
 * nsgtk_init_resources()
 *
 * \param resname The resource name to construct for
 * \param pixbuf_out The pixbuf result
 * \return NSERROR_OK and pixbuf_out updated or appropriate error code
 */
nserror nsgdk_pixbuf_new_from_resname(const char *resname, GdkPixbuf **pixbuf_out);

/**
 * Get direct pointer to resource data.
 *
 * For a named resource this obtains a direct acesss pointer to the
 * data and its length.
 *
 * The data is read only through this pointer and remains valid until
 * program exit.
 *
 * \param resname The resource name to obtain data for.
 * \param data_out The resulting data.
 * \param data_size_out The resulting data size.
 * \return NSERROR_OK and data_out updated or appropriate error code.
 */
nserror nsgtk_data_from_resname(const char *resname, const uint8_t **data_out, size_t *data_size_out);

/**
 * Get path to resource data.
 *
 * For a named resource this obtains the on-disc path to that resource.
 *
 * The path is read only and remains valid untill program exit.
 * \param resname The resource name to obtain path for.
 * \param path_out The resulting data.
 * \return NSERROR_OK and path_out updated or appropriate error code.
 */
nserror nsgtk_path_from_resname(const char *resname, const char **path_out);

#endif
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/*
 * Copyright 2019 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <gtk/gtk.h>
#include <stdbool.h>
#include <string.h>

#include "utils/utils.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "utils/nsurl.h"
#include "utils/nsoption.h"
#include "netsurf/browser_window.h"
#include "desktop/browser_history.h"
#include "desktop/hotlist.h"

#include "gtk/compat.h"
#include "gtk/toolbar_items.h"
#include "gtk/menu.h"
#include "gtk/local_history.h"
#include "gtk/gui.h"
#include "gtk/download.h"
#include "gtk/window.h"
#include "gtk/warn.h"
#include "gtk/tabs.h"
#include "gtk/resources.h"
#include "gtk/scaffolding.h"


/**
 * menu entry context
 */
struct nsgtk_menu {
	GtkWidget *main; /* main menu entry */
	GtkWidget *burger; /* right click menu */
	GtkWidget *popup; /* popup menu entry */
	/**
	 * menu item handler
	 */
	gboolean (*mhandler)(GtkMenuItem *widget, gpointer data);
	const char *iconname; /* name of the icon to use */
	bool sensitivity; /* menu item is sensitive */
};

/**
 * Core scaffolding structure.
 */
struct nsgtk_scaffolding {
	/** global linked list of scaffolding for gui interface adjustments */
	struct nsgtk_scaffolding *next, *prev;

	/** currently active gui browsing context */
	struct gui_window *top_level;

	/** Builder object scaffold was created from */
	GtkBuilder *builder;

	/** scaffold container window */
	GtkWindow *window;

	/** tab widget holding displayed pages */
	GtkNotebook *notebook;

	/** handler id for tabs remove callback */
	gulong tabs_remove_handler_id;

	/** menu bar hierarchy */
	struct nsgtk_bar_submenu *menu_bar;

	/** burger menu hierarchy */
	struct nsgtk_burger_menu *burger_menu;

	/** right click popup menu hierarchy */
	struct nsgtk_popup_menu *popup_menu;

	/** link popup menu */
	struct nsgtk_link_menu *link_menu;

	/** menu entries widgets for sensitivity adjustment */
	struct nsgtk_menu menus[PLACEHOLDER_BUTTON];
};

/**
 * current scaffold for model dialogue use
 */
static struct nsgtk_scaffolding *scaf_current;

/**
 * global list for interface changes
 */
static struct nsgtk_scaffolding *scaf_list = NULL;

/**
 * holds the context data for what's under the pointer, when the
 *  contextual menu is opened.
 */
static struct browser_window_features current_menu_features;


/**
 * Helper to hide popup menu entries by grouping.
 *
 * \param menu The popup menu to modify.
 * \param nav flag to indicate if navigation entries should be hidden.
 * \param cnp flag to indicate if cut and paste entries should be hidden.
 * \param custom flag to indicate if menu customisation is hidden.
 */
static void
popup_menu_hide(struct nsgtk_popup_menu *menu, bool nav, bool cnp)
{
	if (nav) {
		gtk_widget_hide(GTK_WIDGET(menu->back_menuitem));
		gtk_widget_hide(GTK_WIDGET(menu->forward_menuitem));
		gtk_widget_hide(GTK_WIDGET(menu->stop_menuitem));
		gtk_widget_hide(GTK_WIDGET(menu->reload_menuitem));

		gtk_widget_hide(menu->first_separator);
	}

	if (cnp) {
		gtk_widget_hide(GTK_WIDGET(menu->cut_menuitem));
		gtk_widget_hide(GTK_WIDGET(menu->copy_menuitem));
		gtk_widget_hide(GTK_WIDGET(menu->paste_menuitem));

		gtk_widget_hide(menu->second_separator);
	}


}


/**
 * Helper to show popup menu entries by grouping.
 *
 * \param menu The popup menu to modify.
 * \param nav flag to indicate if navigation entries should be visible.
 * \param cnp flag to indicate if cut and paste entries should be visible.
 * \param custom flag to indicate if menu customisation is visible.
 */
static void
popup_menu_show(struct nsgtk_popup_menu *menu, bool nav, bool cnp)
{
	if (nav) {
		gtk_widget_show(GTK_WIDGET(menu->back_menuitem));
		gtk_widget_show(GTK_WIDGET(menu->forward_menuitem));
		gtk_widget_show(GTK_WIDGET(menu->stop_menuitem));
		gtk_widget_show(GTK_WIDGET(menu->reload_menuitem));

		gtk_widget_show(menu->first_separator);
	}

	if (cnp) {
		gtk_widget_show(GTK_WIDGET(menu->cut_menuitem));
		gtk_widget_show(GTK_WIDGET(menu->copy_menuitem));
		gtk_widget_show(GTK_WIDGET(menu->paste_menuitem));

		gtk_widget_show(menu->second_separator);
	}

}


/**
 * resource cleanup function for window destruction.
 *
 * gtk event called when window is being destroyed. Need to free any
 * resources associated with this scaffold,
 *
 * \param widget the widget being destroyed
 * \param data The context pointer passed when the connection was made.
 */
static void scaffolding_window_destroy(GtkWidget *widget, gpointer data)
{
	struct nsgtk_scaffolding *gs = data;

	NSLOG(netsurf, INFO, "scaffold:%p", gs);

	nsgtk_local_history_hide();

	if (gs->prev != NULL) {
		gs->prev->next = gs->next;
	} else {
		scaf_list = gs->next;
	}
	if (gs->next != NULL) {
		gs->next->prev = gs->prev;
	}

	NSLOG(netsurf, INFO, "scaffold list head: %p", scaf_list);

	/* ensure menu resources are freed */
	nsgtk_menu_bar_destroy(gs->menu_bar);
	nsgtk_burger_menu_destroy(gs->burger_menu);
	nsgtk_popup_menu_destroy(gs->popup_menu);
	nsgtk_link_menu_destroy(gs->link_menu);

	g_signal_handler_disconnect(gs->notebook, gs->tabs_remove_handler_id);

	free(gs);

	if (scaf_list == NULL) {
		/* no more open windows - stop the browser */
		nsgtk_complete = true;
	}
}


/**
 * gtk event callback on window delete event.
 *
 * prevent window close if download is in progress
 *
 * \param widget The widget receiving the delete event
 * \param event The event
 * \param data The context pointer passed when the connection was made.
 * \return TRUE to indicate message handled.
 */
static gboolean
scaffolding_window_delete_event(GtkWidget *widget,
				GdkEvent *event,
				gpointer data)
{
	struct nsgtk_scaffolding *g = data;

	if (nsgtk_check_for_downloads(GTK_WINDOW(widget)) == false) {
		gtk_widget_destroy(GTK_WIDGET(g->window));
	}
	return TRUE;
}


/**
 * Update the scaffolding controls
 *
 * The button sensitivity, url bar and local history visibility are updated
 *
 * \param g The scaffolding context to update
 */
static void scaffolding_update_context(struct nsgtk_scaffolding *g)
{
	struct browser_window *bw = nsgtk_get_browser_window(g->top_level);

	g->menus[BACK_BUTTON].sensitivity =
		browser_window_history_back_available(bw);
	g->menus[FORWARD_BUTTON].sensitivity =
		browser_window_history_forward_available(bw);

	nsgtk_scaffolding_set_sensitivity(g);

	nsgtk_local_history_hide();
}


/**
 * edit the sensitivity of focused widget
 *
 * \todo this needs to update toolbar sensitivity
 *
 * \param g The scaffolding context.
 */
static guint
nsgtk_scaffolding_update_edit_actions_sensitivity(struct nsgtk_scaffolding *g)
{
	GtkWidget *widget = gtk_window_get_focus(g->window);

	if (GTK_IS_EDITABLE(widget)) {
		gboolean has_selection;
		has_selection = gtk_editable_get_selection_bounds(
					GTK_EDITABLE(widget), NULL, NULL);
		g->menus[COPY_BUTTON].sensitivity = has_selection;
		g->menus[CUT_BUTTON].sensitivity = has_selection;
		g->menus[PASTE_BUTTON].sensitivity = true;
	} else {
		struct browser_window *bw =
			nsgtk_get_browser_window(g->top_level);
		browser_editor_flags edit_f =
			browser_window_get_editor_flags(bw);

		g->menus[COPY_BUTTON].sensitivity =
			edit_f & BW_EDITOR_CAN_COPY;
		g->menus[CUT_BUTTON].sensitivity =
			edit_f & BW_EDITOR_CAN_CUT;
		g->menus[PASTE_BUTTON].sensitivity =
			edit_f & BW_EDITOR_CAN_PASTE;
	}

	nsgtk_scaffolding_set_sensitivity(g);

	return ((g->menus[COPY_BUTTON].sensitivity) |
		(g->menus[CUT_BUTTON].sensitivity) |
		(g->menus[PASTE_BUTTON].sensitivity));
}


/**
 * make edit actions sensitive
 *
 * \todo toolbar sensitivity
 *
 * \param g The scaffolding context.
 */
static void
nsgtk_scaffolding_enable_edit_actions_sensitivity(struct nsgtk_scaffolding *g)
{
	g->menus[PASTE_BUTTON].sensitivity = true;
	g->menus[COPY_BUTTON].sensitivity = true;
	g->menus[CUT_BUTTON].sensitivity = true;
	nsgtk_scaffolding_set_sensitivity(g);

	popup_menu_show(g->popup_menu, false, true);
}

/* signal handling functions for the toolbar, URL bar, and menu bar */

/**
 * gtk event for edit menu being show
 *
 * \param widget The menu widget
 * \param g scaffolding handle
 * \return TRUE to indicate event handled
 */
static gboolean
nsgtk_window_edit_menu_shown(GtkWidget *widget,
			     struct nsgtk_scaffolding *g)
{
	nsgtk_scaffolding_update_edit_actions_sensitivity(g);

	return TRUE;
}

/**
 * gtk event handler for edit menu being hidden
 *
 * \param widget The menu widget
 * \param g scaffolding handle
 * \return TRUE to indicate event handled
 */
static gboolean
nsgtk_window_edit_menu_hidden(GtkWidget *widget,
			      struct nsgtk_scaffolding *g)
{
	nsgtk_scaffolding_enable_edit_actions_sensitivity(g);

	return TRUE;
}


/**
 * gtk event handler for popup menu being hidden.
 *
 * \param widget The menu widget
 * \param g scaffolding handle
 * \return TRUE to indicate event handled
 */
static gboolean
nsgtk_window_popup_menu_hidden(GtkWidget *widget, struct nsgtk_scaffolding *g)
{
	nsgtk_scaffolding_enable_edit_actions_sensitivity(g);
	return TRUE;
}


/**
 * Update the menus when the number of tabs changes.
 *
 * \todo toolbar sensitivity
 * \todo next/previous tab ought to only be visible if there is such a tab
 *
 * \param notebook The notebook all the tabs are in
 * \param page The newly added page container widget
 * \param page_num The index of the newly added page
 * \param g The scaffolding context containing the notebook
 */
static void
nsgtk_window_tabs_add(GtkNotebook *notebook,
		      GtkWidget *page,
		      guint page_num,
		      struct nsgtk_scaffolding *g)
{
	gboolean visible = gtk_notebook_get_show_tabs(g->notebook);
	g_object_set(g->menu_bar->view_submenu->tabs_menuitem,
		     "visible",
		     visible,
		     NULL);
	g_object_set(g->burger_menu->view_submenu->tabs_menuitem,
		     "visible",
		     visible,
		     NULL);

	g->menus[NEXTTAB_BUTTON].sensitivity = visible;
	g->menus[PREVTAB_BUTTON].sensitivity = visible;
	g->menus[CLOSETAB_BUTTON].sensitivity = visible;

	nsgtk_scaffolding_set_sensitivity(g);
}


/**
 * Update the menus when the number of tabs changes.
 *
 * \todo toolbar sensitivity
 *
 * \param notebook The notebook all the tabs are in
 * \param page The page container widget being removed
 * \param page_num The index of the removed page
 * \param gs The scaffolding context containing the notebook
 */
static void
nsgtk_window_tabs_remove(GtkNotebook *notebook,
			 GtkWidget *page,
			 guint page_num,
			 struct nsgtk_scaffolding *gs)
{
	gboolean visible;

	/* if the scaffold is being destroyed it is not useful to
	 * update the state, further many of the widgets may have
	 * already been destroyed.
	 */
	if (gtk_widget_in_destruction(GTK_WIDGET(gs->window)) == TRUE) {
		return;
	}

	/* if this is the last tab destroy the scaffold in addition */
	if (gtk_notebook_get_n_pages(notebook) == 1) {
		gtk_widget_destroy(GTK_WIDGET(gs->window));
		return;
	}

	visible = gtk_notebook_get_show_tabs(gs->notebook);
	g_object_set(gs->menu_bar->view_submenu->tabs_menuitem,
		     "visible", visible, NULL);
	g_object_set(gs->burger_menu->view_submenu->tabs_menuitem,
		     "visible", visible, NULL);

	gs->menus[NEXTTAB_BUTTON].sensitivity = visible;
	gs->menus[PREVTAB_BUTTON].sensitivity = visible;
	gs->menus[CLOSETAB_BUTTON].sensitivity = visible;

	nsgtk_scaffolding_set_sensitivity(gs);
}


/* signal handlers for menu entries */

/**
 * handle menu activate signals by calling toolbar item activation
 */
#define TOOLBAR_ITEM_p(identifier, name)				\
	static gboolean							\
nsgtk_on_##name##_activate_menu(GtkMenuItem *widget, gpointer data)	\
{									\
	struct nsgtk_scaffolding *gs = (struct nsgtk_scaffolding *)data;\
	nsgtk_window_item_activate(gs->top_level, identifier);		\
	return TRUE;							\
}
#define TOOLBAR_ITEM_y(identifier, name)
#define TOOLBAR_ITEM_n(identifier, name)
#define TOOLBAR_ITEM(identifier, name, sensitivity, clicked, activate, label, iconame) \
	TOOLBAR_ITEM_ ## activate(identifier, name)
#include "gtk/toolbar_items.h"
#undef TOOLBAR_ITEM_y
#undef TOOLBAR_ITEM_n
#undef TOOLBAR_ITEM_p
#undef TOOLBAR_ITEM


static gboolean
nsgtk_on_savelink_activate_menu(GtkMenuItem *widget, gpointer data)
{
	struct nsgtk_scaffolding *g = (struct nsgtk_scaffolding *) data;
	struct gui_window *gui = g->top_level;
	struct browser_window *bw = nsgtk_get_browser_window(gui);
	nserror err;

	if (current_menu_features.link == NULL)
		return FALSE;

	err = browser_window_navigate(bw,
				current_menu_features.link,
				NULL,
				BW_NAVIGATE_DOWNLOAD,
				NULL,
				NULL,
				NULL);
	if (err != NSERROR_OK) {
		nsgtk_warning(messages_get_errorcode(err), 0);
	}

	return TRUE;
}


/**
 * Handler for opening new window from a link. attached to the popup menu.
 */
static gboolean
nsgtk_on_link_openwin_activate_menu(GtkMenuItem *widget, gpointer data)
{
	struct nsgtk_scaffolding *g = (struct nsgtk_scaffolding *) data;
	struct gui_window *gui = g->top_level;
	struct browser_window *bw = nsgtk_get_browser_window(gui);
	nserror err;

	if (current_menu_features.link == NULL)
		return FALSE;

	err = browser_window_create(BW_CREATE_CLONE | BW_CREATE_HISTORY,
				current_menu_features.link, NULL, bw, NULL);
	if (err != NSERROR_OK) {
		nsgtk_warning(messages_get_errorcode(err), 0);
	}

	return TRUE;
}


/**
 * Handler for opening new tab from a link. attached to the popup menu.
 */
static gboolean
nsgtk_on_link_opentab_activate_menu(GtkMenuItem *widget, gpointer data)
{
	struct nsgtk_scaffolding *g = (struct nsgtk_scaffolding *) data;
	struct gui_window *gui = g->top_level;
	struct browser_window *bw = nsgtk_get_browser_window(gui);
	nserror err;

	if (current_menu_features.link == NULL)
		return FALSE;

	err = browser_window_create(BW_CREATE_CLONE |
				    BW_CREATE_HISTORY |
				    BW_CREATE_TAB,
				    current_menu_features.link, NULL, bw, NULL);
	if (err != NSERROR_OK) {
		nsgtk_warning(messages_get_errorcode(err), 0);
	}

	return TRUE;
}


/**
 * Handler for bookmarking a link. attached to the popup menu.
 */
static gboolean
nsgtk_on_link_bookmark_activate_menu(GtkMenuItem *widget, gpointer data)
{
	if (current_menu_features.link == NULL)
		return FALSE;

	hotlist_add_url(current_menu_features.link);

	return TRUE;
}


/**
 * Handler for copying a link. attached to the popup menu.
 */
static gboolean
nsgtk_on_link_copy_activate_menu(GtkMenuItem *widget, gpointer data)
{
	GtkClipboard *clipboard;

	if (current_menu_features.link == NULL)
		return FALSE;

	clipboard = gtk_clipboard_get(GDK_SELECTION_CLIPBOARD);
	gtk_clipboard_set_text(clipboard,
			       nsurl_access(current_menu_features.link), -1);

	return TRUE;
}


static gboolean nsgtk_on_find_activate_menu(GtkMenuItem *widget, gpointer data)
{
	struct nsgtk_scaffolding *g = (struct nsgtk_scaffolding *)data;

	nsgtk_window_search_toggle(g->top_level);

	return TRUE;
}

static nserror get_bar_show(bool *menu, bool *tool)
{
	const char *cur_bar_show;

	*menu = false;
	*tool = false;

	cur_bar_show = nsoption_charp(bar_show);
	if (cur_bar_show != NULL) {
		if (strcmp(cur_bar_show, "menu/tool") == 0) {
			*menu = true;
			*tool = true;
		} else if (strcmp(cur_bar_show, "menu") == 0) {
			*menu = true;
		} else if (strcmp(cur_bar_show, "tool") == 0) {
			*tool = true;
		}
	}

	return NSERROR_OK;
}

static nserror set_bar_show(const char *bar, bool show)
{
	bool menu;
	bool tool;
	const char *new_bar_show;

	get_bar_show(&menu, &tool);

	if (strcmp(bar, "menu") == 0) {
		menu = show;
	} else if (strcmp(bar, "tool") == 0) {
		tool = show;
	}

	if ((menu == true) && (tool == true)) {
		new_bar_show = "menu/tool";
	} else if (menu == true) {
		new_bar_show = "menu";
	} else if (tool == true) {
		new_bar_show = "tool";
	} else {
		new_bar_show = "none";
	}
	nsoption_set_charp(bar_show, strdup(new_bar_show));

	return NSERROR_OK;
}

static gboolean
nsgtk_on_menubar_activate_menu(GtkMenuItem *widget, gpointer data)
{
	struct nsgtk_scaffolding *gs = (struct nsgtk_scaffolding *)data;
	GtkCheckMenuItem *bmcmi; /* burger menu check */
	GtkCheckMenuItem *mbcmi; /* menu bar check */
	GtkCheckMenuItem *tbcmi; /* popup menu check */

	bmcmi = GTK_CHECK_MENU_ITEM(gs->burger_menu->view_submenu->toolbars_submenu->menubar_menuitem);
	mbcmi = GTK_CHECK_MENU_ITEM(gs->menu_bar->view_submenu->toolbars_submenu->menubar_menuitem);
	tbcmi = GTK_CHECK_MENU_ITEM(gs->popup_menu->toolbars_submenu->menubar_menuitem);

	/* ensure menubar and burger menu checkboxes are both updated */
	if (gtk_check_menu_item_get_active(GTK_CHECK_MENU_ITEM(widget))) {
		if (gtk_check_menu_item_get_active(bmcmi) == FALSE) {
			gtk_check_menu_item_set_active(bmcmi, TRUE);
		}

		if (gtk_check_menu_item_get_active(mbcmi) == FALSE) {
			gtk_check_menu_item_set_active(mbcmi, TRUE);
		}

		if (gtk_check_menu_item_get_active(tbcmi) == FALSE) {
			gtk_check_menu_item_set_active(tbcmi, TRUE);
		}

		gtk_widget_show(GTK_WIDGET(gs->menu_bar->bar_menu));
		set_bar_show("menu", true);
	} else {
		if (gtk_check_menu_item_get_active(bmcmi) == TRUE) {
			gtk_check_menu_item_set_active(bmcmi, FALSE);
		}

		if (gtk_check_menu_item_get_active(mbcmi) == TRUE) {
			gtk_check_menu_item_set_active(mbcmi, FALSE);
		}

		if (gtk_check_menu_item_get_active(tbcmi) == TRUE) {
			gtk_check_menu_item_set_active(tbcmi, FALSE);
		}

		gtk_widget_hide(GTK_WIDGET(gs->menu_bar->bar_menu));
		set_bar_show("menu", false);
	}
	return TRUE;
}


static gboolean
nsgtk_on_toolbar_activate_menu(GtkMenuItem *widget, gpointer data)
{
	struct nsgtk_scaffolding *gs = (struct nsgtk_scaffolding *)data;
	GtkCheckMenuItem *bmcmi; /* burger menu check */
	GtkCheckMenuItem *mbcmi; /* menu bar check */
	GtkCheckMenuItem *tbcmi; /* popup menu check */

	bmcmi = GTK_CHECK_MENU_ITEM(gs->burger_menu->view_submenu->toolbars_submenu->toolbar_menuitem);
	mbcmi = GTK_CHECK_MENU_ITEM(gs->menu_bar->view_submenu->toolbars_submenu->toolbar_menuitem);
	tbcmi = GTK_CHECK_MENU_ITEM(gs->popup_menu->toolbars_submenu->toolbar_menuitem);

	/* ensure menubar and burger menu checkboxes are both updated */
	if (gtk_check_menu_item_get_active(GTK_CHECK_MENU_ITEM(widget))) {
		if (gtk_check_menu_item_get_active(bmcmi) == FALSE) {
			gtk_check_menu_item_set_active(bmcmi, TRUE);
		}

		if (gtk_check_menu_item_get_active(mbcmi) == FALSE) {
			gtk_check_menu_item_set_active(mbcmi, TRUE);
		}

		if (gtk_check_menu_item_get_active(tbcmi) == FALSE) {
			gtk_check_menu_item_set_active(tbcmi, TRUE);
		}

		nsgtk_window_toolbar_show(gs, true);
		set_bar_show("tool", true);
	} else {
		if (gtk_check_menu_item_get_active(bmcmi) == TRUE) {
			gtk_check_menu_item_set_active(bmcmi, FALSE);
		}

		if (gtk_check_menu_item_get_active(mbcmi) == TRUE) {
			gtk_check_menu_item_set_active(mbcmi, FALSE);
		}

		if (gtk_check_menu_item_get_active(tbcmi) == TRUE) {
			gtk_check_menu_item_set_active(tbcmi, FALSE);
		}

		nsgtk_window_toolbar_show(gs, false);
		set_bar_show("tool", false);
	}
	return TRUE;
}


static gboolean
nsgtk_on_nexttab_activate_menu(GtkMenuItem *widget, gpointer data)
{
	struct nsgtk_scaffolding *g = (struct nsgtk_scaffolding *)data;

	nsgtk_tab_next(g->notebook);

	return TRUE;
}


static gboolean
nsgtk_on_prevtab_activate_menu(GtkMenuItem *widget, gpointer data)
{
	struct nsgtk_scaffolding *g = (struct nsgtk_scaffolding *)data;

	nsgtk_tab_prev(g->notebook);

	return TRUE;
}


/**
 * menu signal handler for activation on close tab item
 */
static gboolean
nsgtk_on_closetab_activate_menu(GtkMenuItem *widget, gpointer data)
{
	struct nsgtk_scaffolding *g = (struct nsgtk_scaffolding *)data;

	nsgtk_tab_close_current(g->notebook);

	return TRUE;
}

/* end of menu callback handlers */

/**
 * attach gtk signal handlers for menus
 */
static void nsgtk_menu_connect_signals(struct nsgtk_scaffolding *g)
{
	int idx; /* item index */
	for (idx = BACK_BUTTON; idx < PLACEHOLDER_BUTTON; idx++) {
		if (g->menus[idx].main != NULL) {
			g_signal_connect(g->menus[idx].main,
					 "activate",
					 G_CALLBACK(g->menus[idx].mhandler),
					 g);
		}
		if (g->menus[idx].burger != NULL) {
			g_signal_connect(g->menus[idx].burger,
					 "activate",
					 G_CALLBACK(g->menus[idx].mhandler),
					 g);
		}
		if (g->menus[idx].popup != NULL) {
			g_signal_connect(g->menus[idx].popup,
					 "activate",
					G_CALLBACK(g->menus[idx].mhandler),
					 g);
		}
	}
}


/**
 * Create and connect handlers to bar menu.
 *
 * \param gs scaffolding to attach popup menu to.
 * \param group The accelerator group to use for the popup.
 * \param showmenu if the bar menu should be shown
 * \param showtool if the toolabar should be shown
 * \return menu structure on success or NULL on error.
 */
static struct nsgtk_bar_submenu *
create_scaffolding_bar_menu(struct nsgtk_scaffolding *gs,
			    GtkAccelGroup *group,
			    bool showmenu,
			    bool showtool)
{
	GtkMenuShell *menushell;
	struct nsgtk_bar_submenu *nmenu;

	menushell = GTK_MENU_SHELL(gtk_builder_get_object(gs->builder,
							  "menubar"));

	nmenu = nsgtk_menu_bar_create(menushell, group);
	if (nmenu == NULL) {
		return NULL;
	}

	/* set menu bar visibility */
	if (showmenu) {
		gtk_widget_show(GTK_WIDGET(nmenu->bar_menu));
	} else {
		gtk_widget_hide(GTK_WIDGET(nmenu->bar_menu));
	}

	/* set checks correct way on toolbar submenu */
	gtk_check_menu_item_set_active(nmenu->view_submenu->toolbars_submenu->menubar_menuitem, showmenu);
	gtk_check_menu_item_set_active(nmenu->view_submenu->toolbars_submenu->toolbar_menuitem, showtool);

	/* bar menu signal handlers for edit controls */
	g_signal_connect(nmenu->edit_submenu->edit,
			 "show",
			 G_CALLBACK(nsgtk_window_edit_menu_shown),
			 gs);

	g_signal_connect(nmenu->edit_submenu->edit,
			 "hide",
			 G_CALLBACK(nsgtk_window_edit_menu_hidden),
			 gs);

	/*
	 * attach signal handlers for menubar and toolbar visibility toggling
	 */
	g_signal_connect(nmenu->view_submenu->toolbars_submenu->menubar_menuitem,
			 "toggled",
			 G_CALLBACK(nsgtk_on_menubar_activate_menu),
			 gs);

	g_signal_connect(nmenu->view_submenu->toolbars_submenu->toolbar_menuitem,
			 "toggled",
			 G_CALLBACK(nsgtk_on_toolbar_activate_menu),
			 gs);


	return nmenu;
}


/**
 * Create and connect handlers to burger menu.
 *
 * \param g scaffolding to attach popup menu to.
 * \param group The accelerator group to use for the popup.
 * \param showbar if the bar menu should be shown
 * \param showtool if the toolabar should be shown
 * \return menu structure on success or NULL on error.
 */
static struct nsgtk_burger_menu *
create_scaffolding_burger_menu(struct nsgtk_scaffolding *gs,
			       GtkAccelGroup *group,
			       bool showbar,
			       bool showtool)
{
	struct nsgtk_burger_menu *nmenu;

	nmenu = nsgtk_burger_menu_create(group);

	if (nmenu == NULL) {
		return NULL;
	}

	/* set checks correct way on toolbar submenu */
	gtk_check_menu_item_set_active(nmenu->view_submenu->toolbars_submenu->menubar_menuitem, showbar);
	gtk_check_menu_item_set_active(nmenu->view_submenu->toolbars_submenu->toolbar_menuitem, showtool);

	g_signal_connect(nmenu->view_submenu->toolbars_submenu->menubar_menuitem,
			 "toggled",
			 G_CALLBACK(nsgtk_on_menubar_activate_menu),
			 gs);
	g_signal_connect(nmenu->view_submenu->toolbars_submenu->toolbar_menuitem,
			 "toggled",
			 G_CALLBACK(nsgtk_on_toolbar_activate_menu),
			 gs);
	return nmenu;
}


/**
 * Create and connect handlers to popup menu.
 *
 * \param gs scaffolding to attach popup menu to.
 * \param group The accelerator group to use for the popup.
 * \param showbar if the bar menu should be shown
 * \param showtool if the toolabar should be shown
 * \return menu structure on success or NULL on error.
 */
static struct nsgtk_popup_menu *
create_scaffolding_popup_menu(struct nsgtk_scaffolding *gs,
			      GtkAccelGroup *group,
			      bool showbar,
			      bool showtool)
{
	struct nsgtk_popup_menu *nmenu;

	nmenu = nsgtk_popup_menu_create(group);

	if (nmenu == NULL) {
		return NULL;
	}
	/* set checks correct way on toolbar submenu */
	gtk_check_menu_item_set_active(nmenu->toolbars_submenu->menubar_menuitem, showbar);
	gtk_check_menu_item_set_active(nmenu->toolbars_submenu->toolbar_menuitem, showtool);

	g_signal_connect(nmenu->popup_menu,
			 "hide",
			 G_CALLBACK(nsgtk_window_popup_menu_hidden),
			 gs);

	g_signal_connect(nmenu->toolbars_submenu->menubar_menuitem,
			 "toggled",
			 G_CALLBACK(nsgtk_on_menubar_activate_menu),
			 gs);
	g_signal_connect(nmenu->toolbars_submenu->toolbar_menuitem,
			 "toggled",
			 G_CALLBACK(nsgtk_on_toolbar_activate_menu),
			 gs);

	/* set initial popup menu visibility */
	popup_menu_hide(nmenu, false, false);

	return nmenu;
}


/**
 * Create and connect handlers to link popup menu.
 *
 * \param g scaffolding to attach popup menu to.
 * \param group The accelerator group to use for the popup.
 * \return true on success or false on error.
 */
static struct nsgtk_link_menu *
create_scaffolding_link_menu(struct nsgtk_scaffolding *g, GtkAccelGroup *group)
{
	struct nsgtk_link_menu *nmenu;

	nmenu = nsgtk_link_menu_create(group);

	if (nmenu == NULL) {
		return NULL;
	}

	g_signal_connect(nmenu->save_menuitem,
			 "activate",
			 G_CALLBACK(nsgtk_on_savelink_activate_menu),
			 g);

	g_signal_connect(nmenu->opentab_menuitem,
			 "activate",
			 G_CALLBACK(nsgtk_on_link_opentab_activate_menu),
			 g);

	g_signal_connect(nmenu->openwin_menuitem,
			 "activate",
			 G_CALLBACK(nsgtk_on_link_openwin_activate_menu),
			 g);

	g_signal_connect(nmenu->bookmark_menuitem,
			 "activate",
			 G_CALLBACK(nsgtk_on_link_bookmark_activate_menu),
			 g);

	g_signal_connect(nmenu->copy_menuitem,
			 "activate",
			 G_CALLBACK(nsgtk_on_link_copy_activate_menu),
			 g);

	return nmenu;
}


/**
 * initialiase the menu signal handlers ready for connection
 */
static nserror nsgtk_menu_initialise(struct nsgtk_scaffolding *g)
{
#define TOOLBAR_ITEM_p(identifier, name, iconame)			\
	g->menus[identifier].mhandler = nsgtk_on_##name##_activate_menu; \
	g->menus[identifier].iconname = iconame;
#define TOOLBAR_ITEM_y(identifier, name, iconame)			\
	g->menus[identifier].mhandler = nsgtk_on_##name##_activate_menu; \
	g->menus[identifier].iconname = iconame;
#define TOOLBAR_ITEM_n(identifier, name, iconame)			\
	g->menus[identifier].mhandler = NULL;				\
	g->menus[identifier].iconname = iconame;
#define TOOLBAR_ITEM(identifier, name, snstvty, clicked, activate, label, iconame) \
	g->menus[identifier].sensitivity = snstvty;			\
	TOOLBAR_ITEM_ ## activate(identifier, name, iconame)
#include "gtk/toolbar_items.h"
#undef TOOLBAR_ITEM_y
#undef TOOLBAR_ITEM_n
#undef TOOLBAR_ITEM

	/* items on menubar, burger */
#define ITEM_MB(p, q, r)						\
	g->menus[p##_BUTTON].main = g->menu_bar->r##_submenu->q##_menuitem; \
	g->menus[p##_BUTTON].burger = g->burger_menu->r##_submenu->q##_menuitem

	/* items on menubar, burger and context popup submenu */
#define ITEM_MBP(p, q, r)						\
	g->menus[p##_BUTTON].main = g->menu_bar->r##_submenu->q##_menuitem; \
	g->menus[p##_BUTTON].burger = g->burger_menu->r##_submenu->q##_menuitem; \
	g->menus[p##_BUTTON].popup = g->popup_menu->r##_submenu->q##_menuitem

	/* items on menubar, burger and context popup */
#define ITEM_MBp(p, q, r)						\
	g->menus[p##_BUTTON].main = g->menu_bar->r##_submenu->q##_menuitem; \
	g->menus[p##_BUTTON].burger = g->burger_menu->r##_submenu->q##_menuitem; \
	g->menus[p##_BUTTON].popup = g->popup_menu->q##_menuitem


	/* file menu */
	ITEM_MB(NEWWINDOW, newwindow, file);
	ITEM_MB(NEWTAB, newtab, file);
	ITEM_MB(OPENFILE, openfile, file);
	ITEM_MB(CLOSEWINDOW, closewindow, file);
	ITEM_MB(PRINTPREVIEW, printpreview, file);
	ITEM_MB(PRINT, print, file);
	ITEM_MB(QUIT, quit, file);
	/* file - export submenu */
	ITEM_MB(SAVEPAGE, savepage, file_submenu->export);
	ITEM_MB(PLAINTEXT, plaintext, file_submenu->export);
	ITEM_MB(PDF, pdf, file_submenu->export);

	/* edit menu */
	ITEM_MBp(CUT, cut, edit);
	ITEM_MBp(COPY, copy, edit);
	ITEM_MBp(PASTE, paste, edit);
	ITEM_MB(DELETE, delete, edit);
	ITEM_MB(SELECTALL, selectall, edit);
	ITEM_MB(FIND, find, edit);
	ITEM_MB(PREFERENCES, preferences, edit);

	/* view menu */
	ITEM_MB(FULLSCREEN, fullscreen, view);
	ITEM_MB(SAVEWINDOWSIZE, savewindowsize, view);
	/* view - scale submenu */
	ITEM_MB(ZOOMPLUS, zoomplus, view_submenu->scaleview);
	ITEM_MB(ZOOMMINUS, zoomminus, view_submenu->scaleview);
	ITEM_MB(ZOOMNORMAL, zoomnormal, view_submenu->scaleview);
	/* view - tabs submenu */
	ITEM_MB(NEXTTAB, nexttab, view_submenu->tabs);
	ITEM_MB(PREVTAB, prevtab, view_submenu->tabs);
	ITEM_MB(CLOSETAB, closetab, view_submenu->tabs);
	/* view - toolbars submenu */
	ITEM_MB(CUSTOMIZE, customize, view_submenu->toolbars);
	g->menus[CUSTOMIZE_BUTTON].popup = g->popup_menu->toolbars_submenu->customize_menuitem;

	/* navigation menu */
	ITEM_MBp(BACK, back, nav);
	ITEM_MBp(FORWARD, forward, nav);
	ITEM_MBp(STOP, stop, nav);
	ITEM_MBp(RELOAD, reload, nav);
	ITEM_MB(HOME, home, nav);
	ITEM_MB(LOCALHISTORY, localhistory, nav);
	ITEM_MB(GLOBALHISTORY, globalhistory, nav);
	ITEM_MB(ADDBOOKMARKS, addbookmarks, nav);
	ITEM_MB(SHOWBOOKMARKS, showbookmarks, nav);
	ITEM_MB(OPENLOCATION, openlocation, nav);

	/* tools menu */
	ITEM_MBP(DOWNLOADS, downloads, tools);
	ITEM_MBP(SHOWCOOKIES, showcookies, tools);
	/* tools > developer submenu */
	ITEM_MBP(VIEWSOURCE, viewsource, tools_submenu->developer);
	ITEM_MBP(TOGGLEDEBUGGING, toggledebugging, tools_submenu->developer);
	ITEM_MBP(SAVEBOXTREE, debugboxtree, tools_submenu->developer);
	ITEM_MBP(SAVEDOMTREE, debugdomtree, tools_submenu->developer);

	/* help menu */
	ITEM_MB(CONTENTS, contents, help);
	ITEM_MB(GUIDE, guide, help);
	ITEM_MB(INFO, info, help);
	ITEM_MB(ABOUT, about, help);


#undef ITEM_MB
#undef ITEM_MBp
#undef ITEM_MBP

	return NSERROR_OK;
}


static void nsgtk_menu_set_sensitivity(struct nsgtk_scaffolding *g)
{

	for (int i = BACK_BUTTON; i < PLACEHOLDER_BUTTON; i++) {
		if (g->menus[i].main != NULL) {
			gtk_widget_set_sensitive(GTK_WIDGET(
					g->menus[i].main),
					g->menus[i].sensitivity);
		}
		if (g->menus[i].burger != NULL) {
			gtk_widget_set_sensitive(GTK_WIDGET(
					g->menus[i].burger),
					g->menus[i].sensitivity);
		}
		if (g->menus[i].popup != NULL) {
			gtk_widget_set_sensitive(GTK_WIDGET(
					g->menus[i].popup),
					g->menus[i].sensitivity);
		}
	}
}


/* set menu items to have icons */
static void nsgtk_menu_set_icons(struct nsgtk_scaffolding *g)
{
	GtkWidget *img;
	for (int i = BACK_BUTTON; i < PLACEHOLDER_BUTTON; i++) {
		/* ensure there is an icon name */
		if (g->menus[i].iconname == NULL) {
			continue;
		}

		if (g->menus[i].main != NULL) {
		img = gtk_image_new_from_icon_name(g->menus[i].iconname,
						   GTK_ICON_SIZE_MENU);
			nsgtk_image_menu_item_set_image(GTK_WIDGET(g->menus[i].main), img);
		}
		if (g->menus[i].burger != NULL) {
		img = gtk_image_new_from_icon_name(g->menus[i].iconname,
						   GTK_ICON_SIZE_MENU);
			nsgtk_image_menu_item_set_image(GTK_WIDGET(g->menus[i].burger), img);
		}
		if (g->menus[i].popup != NULL) {
		img = gtk_image_new_from_icon_name(g->menus[i].iconname,
						   GTK_ICON_SIZE_MENU);
			nsgtk_image_menu_item_set_image(GTK_WIDGET(g->menus[i].popup), img);
		}
	}
}


/**
 * create and initialise menus
 *
 * There are four menus held by the scaffolding:
 *
 *  1. Main menubar menu.
 *     This can be hidden which causes the right click popup context menu
 *       to use the burger menu.
 *  2. Burger menu.
 *     This can be opened from a burger icon on the toolbar.
 *  3. popup context menu.
 *     This is opened by right mouse clicking on the toolbar or browser area
 *  4. link context menu
 *     Opened like the other popup menu when the mouse is over a link in the
 *        browser area
 *
 * The cut, copy, paste, delete and back, forwards, stop, reload groups of
 *   menu entries are context sensitive and must be updated as appropriate
 *   when a menu is opened which contains those groups.
 */
static nserror nsgtk_menus_create(struct nsgtk_scaffolding *gs)
{
	GtkAccelGroup *group;
	bool showmenu; /* show menubar */
	bool showtool; /* show toolbar */

	get_bar_show(&showmenu, &showtool);

	group = gtk_accel_group_new();

	gtk_window_add_accel_group(gs->window, group);

	gs->menu_bar = create_scaffolding_bar_menu(gs, group, showmenu, showtool);
	gs->burger_menu = create_scaffolding_burger_menu(gs, group, showmenu, showtool);
	gs->popup_menu = create_scaffolding_popup_menu(gs, group, showmenu, showtool);
	gs->link_menu = create_scaffolding_link_menu(gs, group);

	/* set up the menu signal handlers */
	nsgtk_menu_initialise(gs);
	nsgtk_menu_set_icons(gs);
	nsgtk_menu_connect_signals(gs);
	nsgtk_menu_set_sensitivity(gs);

	return NSERROR_OK;
}


/* exported function documented in gtk/scaffolding.h */
void nsgtk_scaffolding_set_title(struct gui_window *gw, const char *title)
{
	struct nsgtk_scaffolding *gs = nsgtk_get_scaffold(gw);
	int title_len;
	char *newtitle;

	/* only set window title if top level window */
	if (gs->top_level != gw) {
		return;
	}

	if (title == NULL || title[0] == '\0') {
		gtk_window_set_title(gs->window, "NetSurf");
		return;
	}

	title_len = strlen(title) + SLEN(" - NetSurf") + 1;
	newtitle = malloc(title_len);
	if (newtitle == NULL) {
		return;
	}

	snprintf(newtitle, title_len, "%s - NetSurf", title);

	gtk_window_set_title(gs->window, newtitle);

	free(newtitle);

}


/* exported interface documented in scaffolding.h */
nserror nsgtk_scaffolding_throbber(struct gui_window* gw, bool active)
{
	struct nsgtk_scaffolding *gs = nsgtk_get_scaffold(gw);
	if (active) {
		gs->menus[STOP_BUTTON].sensitivity = true;
		gs->menus[RELOAD_BUTTON].sensitivity = false;
	} else {
		gs->menus[STOP_BUTTON].sensitivity = false;
		gs->menus[RELOAD_BUTTON].sensitivity = true;
	}
	scaffolding_update_context(gs);

	return NSERROR_OK;
}


/* exported interface documented in gtk/scaffolding.h */
nserror nsgtk_scaffolding_destroy_all(void)
{
	struct nsgtk_scaffolding *gs;

	gs = scaf_list;
	assert(gs != NULL);

	if (nsgtk_check_for_downloads(gs->window) == true) {
		return NSERROR_INVALID;
	}

	/* iterate all scaffolding windows and destroy them */
	while (gs != NULL) {
		struct nsgtk_scaffolding *next = gs->next;
		gtk_widget_destroy(GTK_WIDGET(gs->window));
		gs = next;
	}
	return NSERROR_OK;
}


/* exported interface documented in gtk/scaffolding.h */
GtkWindow* nsgtk_scaffolding_window(struct nsgtk_scaffolding *g)
{
	return g->window;
}

/* exported interface documented in gtk/scaffolding.h */
GtkNotebook* nsgtk_scaffolding_notebook(struct nsgtk_scaffolding *g)
{
	return g->notebook;
}


/* exported interface documented in gtk/scaffolding.h */
GtkMenuBar *nsgtk_scaffolding_menu_bar(struct nsgtk_scaffolding *gs)
{
	if (gs == NULL) {
		return NULL;
	}
	return gs->menu_bar->bar_menu;
}

/* exported interface documented in gtk/scaffolding.h */
struct nsgtk_scaffolding *nsgtk_scaffolding_iterate(struct nsgtk_scaffolding *g)
{
	if (g == NULL) {
		return scaf_list;
	}
	return g->next;
}


/* exported interface documented in gtk/scaffolding.h */
struct gui_window *nsgtk_scaffolding_top_level(struct nsgtk_scaffolding *g)
{
	return g->top_level;
}


/* exported interface documented in gtk/scaffolding.h */
void nsgtk_scaffolding_set_top_level(struct gui_window *gw)
{
	struct browser_window *bw;
	struct nsgtk_scaffolding *sc;

	assert(gw != NULL);

	bw = nsgtk_get_browser_window(gw);

	assert(bw != NULL);

	sc = nsgtk_get_scaffold(gw);
	assert(sc != NULL);

	scaf_current = sc;

	sc->top_level = gw;

	/* Synchronise the history */
	scaffolding_update_context(sc);

	/* Ensure the window's title bar is updated */
	nsgtk_scaffolding_set_title(gw, browser_window_get_title(bw));
}


/* exported interface documented in scaffolding.h */
void nsgtk_scaffolding_set_sensitivity(struct nsgtk_scaffolding *g)
{
	int i;
#define SENSITIVITY(q)							\
	i = q##_BUTTON;							\
	if (g->menus[i].main != NULL)					\
		gtk_widget_set_sensitive(GTK_WIDGET(g->menus[i].main),	\
					 g->menus[i].sensitivity);	\
	if (g->menus[i].burger != NULL)					\
		gtk_widget_set_sensitive(GTK_WIDGET(g->menus[i].burger), \
					 g->menus[i].sensitivity);	\
	if (g->menus[i].popup != NULL)					\
		gtk_widget_set_sensitive(GTK_WIDGET(g->menus[i].popup), \
					 g->menus[i].sensitivity);

	SENSITIVITY(STOP)
	SENSITIVITY(RELOAD)
	SENSITIVITY(CUT)
	SENSITIVITY(COPY)
	SENSITIVITY(PASTE)
	SENSITIVITY(BACK)
	SENSITIVITY(FORWARD)
	SENSITIVITY(NEXTTAB)
	SENSITIVITY(PREVTAB)
	SENSITIVITY(CLOSETAB)
#undef SENSITIVITY

}


/* exported interface documented in gtk/scaffolding.h */
nserror nsgtk_scaffolding_toolbar_context_menu(struct nsgtk_scaffolding *gs)
{
	/* set visibility for right-click popup menu */
	popup_menu_hide(gs->popup_menu, false, true);

	nsgtk_menu_popup_at_pointer(gs->popup_menu->popup_menu, NULL);

	return NSERROR_OK;
}


/* exported interface documented in gtk/scaffolding.h */
nserror nsgtk_scaffolding_burger_menu(struct nsgtk_scaffolding *gs)
{
	nsgtk_menu_popup_at_pointer(gs->burger_menu->burger_menu, NULL);

	return NSERROR_OK;
}


/* exported interface documented in gtk/scaffolding.h */
void
nsgtk_scaffolding_context_menu(struct nsgtk_scaffolding *g,
			       gdouble x,
			       gdouble y)
{
	GtkMenu	*gtkmenu;
	struct browser_window *bw;

	bw = nsgtk_get_browser_window(g->top_level);

	/* update the global context menu features */
	browser_window_get_features(bw,	x, y, &current_menu_features);

	if (current_menu_features.link != NULL) {
		/* menu is opening over a link */
		gtkmenu = g->link_menu->link_menu;
	} else {
		gtkmenu = g->popup_menu->popup_menu;

		nsgtk_scaffolding_update_edit_actions_sensitivity(g);

		if (!(g->menus[COPY_BUTTON].sensitivity)) {
			gtk_widget_hide(GTK_WIDGET(g->popup_menu->copy_menuitem));
		} else {
			gtk_widget_show(GTK_WIDGET(g->popup_menu->copy_menuitem));
		}

		if (!(g->menus[CUT_BUTTON].sensitivity)) {
			gtk_widget_hide(GTK_WIDGET(g->popup_menu->cut_menuitem));
		} else {
			gtk_widget_show(GTK_WIDGET(g->popup_menu->cut_menuitem));
		}

		if (!(g->menus[PASTE_BUTTON].sensitivity)) {
			gtk_widget_hide(GTK_WIDGET(g->popup_menu->paste_menuitem));
		} else {
			gtk_widget_show(GTK_WIDGET(g->popup_menu->paste_menuitem));
		}

	}

	nsgtk_menu_popup_at_pointer(gtkmenu, NULL);
}

/* exported interface documented in gtk/scaffolding.h */
struct nsgtk_scaffolding *nsgtk_current_scaffolding(void)
{
	if (scaf_current == NULL) {
		scaf_current = scaf_list;
	}
	return scaf_current;
}

/* exported interface documented in gtk/scaffolding.h */
struct nsgtk_scaffolding *nsgtk_scaffolding_from_notebook(GtkNotebook *notebook)
{
	struct nsgtk_scaffolding *gs;
	gs = scaf_list;
	while (gs != NULL) {
		if (gs->notebook == notebook) {
			break;
		}
		gs = gs->next;
	}
	return gs;
}

/* exported interface documented in gtk/scaffolding.h */
struct nsgtk_scaffolding *nsgtk_new_scaffolding(struct gui_window *toplevel)
{
	nserror res;
	struct nsgtk_scaffolding *gs;

	gs = calloc(1, sizeof(*gs));
	if (gs == NULL) {
		return NULL;
	}

	NSLOG(netsurf, INFO,
	      "Constructing a scaffold of %p for gui_window %p", gs, toplevel);

	gs->top_level = toplevel;

	/* Construct UI widgets */
	if (nsgtk_builder_new_from_resname("netsurf", &gs->builder) != NSERROR_OK) {
		free(gs);
		return NULL;
	}

	gtk_builder_connect_signals(gs->builder, NULL);

	/* containing window setup */
	gs->window = GTK_WINDOW(gtk_builder_get_object(gs->builder,
						       "wndBrowser"));

	/**
	 * set this window's size and position to what's in the options, or
	 *   some sensible default if they are not set yet.
	 */
	if (nsoption_int(window_width) > 0) {
		gtk_window_move(gs->window,
				nsoption_int(window_x),
				nsoption_int(window_y));
		gtk_window_resize(gs->window,
				  nsoption_int(window_width),
				  nsoption_int(window_height));
	} else {
		/* Set to 1000x700, so we're very likely to fit even on
		 * 1024x768 displays, not being able to take into account
		 * window furniture or panels.
		 */
		gtk_window_set_default_size(gs->window, 1000, 700);
	}

	g_signal_connect(gs->window,
			 "delete-event",
			 G_CALLBACK(scaffolding_window_delete_event),
			 gs);

	g_signal_connect(gs->window,
			 "destroy",
			 G_CALLBACK(scaffolding_window_destroy),
			 gs);


	/* notebook */
	res = nsgtk_notebook_create(gs->builder, &gs->notebook);
	if (res != NSERROR_OK) {
		free(gs);
		return NULL;
	}

	g_signal_connect_after(gs->notebook,
			       "page-added",
			       G_CALLBACK(nsgtk_window_tabs_add),
			       gs);
	gs->tabs_remove_handler_id = g_signal_connect_after(gs->notebook,
			       "page-removed",
			       G_CALLBACK(nsgtk_window_tabs_remove),
			       gs);


	res = nsgtk_menus_create(gs);
	if (res != NSERROR_OK) {
		free(gs);
		return NULL;
	}

	/* attach to the list */
	if (scaf_list) {
		scaf_list->prev = gs;
	}
	gs->next = scaf_list;
	gs->prev = NULL;
	scaf_list = gs;

	/* finally, show the window. */
	gtk_widget_show(GTK_WIDGET(gs->window));

	NSLOG(netsurf, INFO, "creation complete");

	return gs;
}

/* exported interface documented in gtk/scaffolding.h */
nserror nsgtk_scaffolding_position_page_info(struct nsgtk_scaffolding *gs,
					     struct nsgtk_pi_window *win)
{
	return nsgtk_window_position_page_info(gs->top_level, win);
}

/* exported interface documented in gtk/scaffolding.h */
nserror nsgtk_scaffolding_position_local_history(struct nsgtk_scaffolding *gs)
{
	return nsgtk_window_position_local_history(gs->top_level);
}







netsurf-vince/pdf/frontends/gtk/scaffolding.h

/*
 * Copyright 2005 James Bursa <bursa@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_GTK_SCAFFOLDING_H
#define NETSURF_GTK_SCAFFOLDING_H 1

#include <stdbool.h>
#include "utils/errors.h"

struct bitmap;
struct hlcache_handle;
struct gui_window;
struct gui_search_web_table;
struct nsurl;
struct nsgtk_pi_window;


/**
 * create a new scaffolding for a window.
 *
 * \param gw The gui window to create the new scaffold around.
 * \return The newly constructed scaffold or NULL on error.
 */
struct nsgtk_scaffolding *nsgtk_new_scaffolding(struct gui_window *gw);

/**
 * causes all scaffolding windows to be destroyed.
 *
 * \return NSERROR_OK and all scaffolding windows destroyed else
 *         NSERROR_INVALID if download in progress and user continued.
 */
nserror nsgtk_scaffolding_destroy_all(void);

/**
 * Update scaffolding window when throbber state changes
 */
nserror nsgtk_scaffolding_throbber(struct gui_window* gw, bool active);

/**
 * open the toolbar context menu
 */
nserror nsgtk_scaffolding_toolbar_context_menu(struct nsgtk_scaffolding *gs);

/**
 * Position the page-info popup in the right place
 *
 * \param gs The scaffolding to position relative to
 * \param win The page-info window to position
 */
nserror nsgtk_scaffolding_position_page_info(struct nsgtk_scaffolding *gs,
					     struct nsgtk_pi_window *win);

/**
 * Position the local-history popup in the right place
 *
 * \param gs The scaffolding to position relative to
 */
nserror nsgtk_scaffolding_position_local_history(struct nsgtk_scaffolding *gs);

/**
 * open the burger menu
 */
nserror nsgtk_scaffolding_burger_menu(struct nsgtk_scaffolding *gs);

/**
 * Obtain the most recently used scaffolding element.
 *
 * This allows tabs to be opened in the most recently used window
 */
struct nsgtk_scaffolding *nsgtk_current_scaffolding(void);

/* acessors for gtk elements within a scaffold */

/**
 * Get the gtk window for a scaffolding.
 */
GtkWindow *nsgtk_scaffolding_window(struct nsgtk_scaffolding *g);

/**
 * Get the gtk notebook from a scaffold.
 */
GtkNotebook *nsgtk_scaffolding_notebook(struct nsgtk_scaffolding *g);

struct gtk_search *nsgtk_scaffolding_search(struct nsgtk_scaffolding *g);

GtkMenuBar *nsgtk_scaffolding_menu_bar(struct nsgtk_scaffolding *g);

struct gui_window *nsgtk_scaffolding_top_level(struct nsgtk_scaffolding *g);


/**
 * Iterate through available scaffolding.
 */
struct nsgtk_scaffolding *nsgtk_scaffolding_iterate(struct nsgtk_scaffolding *g);


void nsgtk_scaffolding_toggle_search_bar_visibility(struct nsgtk_scaffolding *g);

/**
 * Set the current active top level gui window.
 */
void nsgtk_scaffolding_set_top_level(struct gui_window *g);

/**
 * update the sensitivity of context sensitive UI elements
 *
 * widgets altered in arrays:
 *   main
 *   right click menu
 *   location
 *   popup
 * current arrays are:
 *   stop
 *   reload
 *   cut
 *   copy
 *   paste
 *   back
 *   forward
 *   nexttab
 *   prevtab
 *   closetab
 */
void nsgtk_scaffolding_set_sensitivity(struct nsgtk_scaffolding *g);

/**
 * Open a context sensitive menu.
 *
 * \param g the scaffolding containing the browser window.
 * \param x The x co-ordinate.
 * \param y The y co-ordinate.
 */
void nsgtk_scaffolding_context_menu(struct nsgtk_scaffolding *g, gdouble x, gdouble y);

/**
 * set the title in the window
 *
 * \param gw The gui window to set title on
 * \param title The title to set which may be NULL
 */
void nsgtk_scaffolding_set_title(struct gui_window *gw, const char *title);

/**
 * find which scaffolding contains a gtk notebook
 *
 * \param notebook The notebook to search for.
 * \return The scaffolding containing the notebook or NULL if not found
 */
struct nsgtk_scaffolding *nsgtk_scaffolding_from_notebook(GtkNotebook *notebook);

#endif /* NETSURF_GTK_SCAFFOLDING_H */
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/*
 * Copyright 2006-2007 Daniel Silverstone <dsilvers@digital-scurf.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <glib.h>
#include <stdlib.h>
#include <stdbool.h>

#include "utils/errors.h"
#include "utils/log.h"

#include "gtk/schedule.h"


/** Killable callback closure embodiment. */
typedef struct {
        void (*callback)(void *);       /**< The callback function. */
        void *context;                  /**< The context for the callback. */
        bool callback_killed;           /**< Whether or not this was killed. */
} _nsgtk_callback_t;

/** List of callbacks which have occurred and are pending running. */
static GList *pending_callbacks = NULL;
/** List of callbacks which are queued to occur in the future. */
static GList *queued_callbacks = NULL;
/** List of callbacks which are about to be run in this ::schedule_run. */
static GList *this_run = NULL;

static gboolean
nsgtk_schedule_generic_callback(gpointer data)
{
        _nsgtk_callback_t *cb = (_nsgtk_callback_t *)(data);
        if (cb->callback_killed) {
                /* This callback instance has been killed. */
                NSLOG(schedule, DEBUG, "CB at %p already dead.", cb);
        }
        queued_callbacks = g_list_remove(queued_callbacks, cb);
        pending_callbacks = g_list_append(pending_callbacks, cb);
        return FALSE;
}

static void
nsgtk_schedule_kill_callback(void *_target, void *_match)
{
        _nsgtk_callback_t *target = (_nsgtk_callback_t *)_target;
        _nsgtk_callback_t *match = (_nsgtk_callback_t *)_match;
        if ((target->callback == match->callback) &&
            (target->context == match->context)) {
                NSLOG(schedule, DEBUG,
                      "Found match for %p(%p), killing.",
                      target->callback, target->context);
                target->callback = NULL;
                target->context = NULL;
                target->callback_killed = true;
                match->callback_killed = true;
        }
}

/**
 * remove a matching callback and context tuple from all lists
 *
 * \param callback The callback to match
 * \param cbctx The callback context to match
 * \return NSERROR_OK if the tuple was removed from at least one list else NSERROR_NOT_FOUND
 */
static nserror
schedule_remove(void (*callback)(void *p), void *cbctx)
{
        _nsgtk_callback_t cb_match = {
                .callback = callback,
                .context = cbctx,
                .callback_killed = false,
        };

        g_list_foreach(queued_callbacks,
                       nsgtk_schedule_kill_callback, &cb_match);
        g_list_foreach(pending_callbacks,
                       nsgtk_schedule_kill_callback, &cb_match);
        g_list_foreach(this_run,
                       nsgtk_schedule_kill_callback, &cb_match);

        if (cb_match.callback_killed == false) {
                return NSERROR_NOT_FOUND;
        }
        return NSERROR_OK;
}

/* exported interface documented in gtk/schedule.h */
nserror nsgtk_schedule(int t, void (*callback)(void *p), void *cbctx)
{
        _nsgtk_callback_t *cb;
        nserror res;

        /* Kill any pending schedule of this kind. */
        res = schedule_remove(callback, cbctx);

        /* only removal */
        if (t < 0) {
                return res;
        }

        cb = malloc(sizeof(_nsgtk_callback_t));
        cb->callback = callback;
        cb->context = cbctx;
        cb->callback_killed = false;
        /* Prepend is faster right now. */
        queued_callbacks = g_list_prepend(queued_callbacks, cb);
        g_timeout_add(t, nsgtk_schedule_generic_callback, cb);

        return NSERROR_OK;
}

bool
schedule_run(void)
{
        /* Capture this run of pending callbacks into the list. */
        this_run = pending_callbacks;

        if (this_run == NULL)
                return false; /* Nothing to do */

        /* Clear the pending list. */
        pending_callbacks = NULL;

        NSLOG(schedule, DEBUG,
              "Captured a run of %d callbacks to fire.",
              g_list_length(this_run));

        /* Run all the callbacks which made it this far. */
        while (this_run != NULL) {
                _nsgtk_callback_t *cb = (_nsgtk_callback_t *)(this_run->data);
                this_run = g_list_remove(this_run, this_run->data);
                if (!cb->callback_killed)
                        cb->callback(cb->context);
                free(cb);
        }
	return true;
}
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/*
 * Copyright 2006 Daniel Silverstone <dsilvers@digital-scurf.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_GTK_CALLBACK_H
#define NETSURF_GTK_CALLBACK_H 1

nserror nsgtk_schedule(int t, void (*callback)(void *p), void *p);

bool schedule_run(void);

#endif /* NETSURF_GTK_CALLBACK_H */
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/*
 * Copyright 2019 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */


/**
 * \file
 * find in page gtk frontend implementation
 *
 * \todo this whole thing should be named find rather than search as
 *         that generally means web search and is confusing.
 */

#include <stdbool.h>
#include <gtk/gtk.h>

#include "utils/nsoption.h"
#include "netsurf/search.h"
#include "desktop/search.h"

#include "gtk/compat.h"
#include "gtk/toolbar_items.h"
#include "gtk/window.h"
#include "gtk/search.h"


struct gtk_search {
	GtkToolbar *bar;
	GtkEntry *entry;
	GtkToolButton *back;
	GtkToolButton *forward;
	GtkToolButton *close;
	GtkCheckButton *checkAll;
	GtkCheckButton *caseSens;

	struct browser_window *bw;
};

/**
 * activate search forwards button in gui.
 *
 * \param active activate/inactivate
 * \param search the gtk search context
 */
static void nsgtk_search_set_forward_state(bool active, struct gtk_search *search)
{
	gtk_widget_set_sensitive(GTK_WIDGET(search->forward), active);
}


/**
 * activate search back button in gui.
 *
 * \param active activate/inactivate
 * \param search the gtk search context
 */
static void nsgtk_search_set_back_state(bool active, struct gtk_search *search)
{
	gtk_widget_set_sensitive(GTK_WIDGET(search->back), active);
}


/**
 * connected to the search forward button
 */
static gboolean
nsgtk_search_forward_button_clicked(GtkWidget *widget, gpointer data)
{
	struct gtk_search *search;
	search_flags_t flags;

	search = (struct gtk_search *)data;

	flags = SEARCH_FLAG_FORWARDS;

	if (gtk_toggle_button_get_active(GTK_TOGGLE_BUTTON(search->caseSens))) {
		flags |= SEARCH_FLAG_CASE_SENSITIVE;
	}

	if (gtk_toggle_button_get_active(GTK_TOGGLE_BUTTON(search->checkAll))) {
		flags |= SEARCH_FLAG_SHOWALL;
	}

	browser_window_search(search->bw, search, flags,
			      gtk_entry_get_text(search->entry));

	return TRUE;
}

/**
 * connected to the search back button
 */
static gboolean
nsgtk_search_back_button_clicked(GtkWidget *widget, gpointer data)
{
	struct gtk_search *search;
	search_flags_t flags;

	search = (struct gtk_search *)data;

	flags = 0;

	if (gtk_toggle_button_get_active(GTK_TOGGLE_BUTTON(search->caseSens))) {
		flags |= SEARCH_FLAG_CASE_SENSITIVE;
	}

	if (gtk_toggle_button_get_active(GTK_TOGGLE_BUTTON(search->checkAll))) {
		flags |= SEARCH_FLAG_SHOWALL;
	}

	browser_window_search(search->bw, search, flags,
			      gtk_entry_get_text(search->entry));

	return TRUE;
}

/**
 * connected to the search close button
 */
static gboolean
nsgtk_search_close_button_clicked(GtkWidget *widget, gpointer data)
{
	struct gtk_search *search;

	search = (struct gtk_search *)data;

	nsgtk_search_toggle_visibility(search);

	return TRUE;
}


/**
 * connected to the search entry [typing]
 */
static gboolean nsgtk_search_entry_changed(GtkWidget *widget, gpointer data)
{
	struct gtk_search *search;
	search_flags_t flags;

	search = (struct gtk_search *)data;

	flags = 0;

	if (gtk_toggle_button_get_active(GTK_TOGGLE_BUTTON(search->caseSens))) {
		flags |= SEARCH_FLAG_CASE_SENSITIVE;
	}

	if (gtk_toggle_button_get_active(GTK_TOGGLE_BUTTON(search->checkAll))) {
		flags |= SEARCH_FLAG_SHOWALL;
	}

	browser_window_search(search->bw, search, flags,
			      gtk_entry_get_text(search->entry));

	return TRUE;
}

/**
 * connected to the search entry [return key]
 */
static gboolean nsgtk_search_entry_activate(GtkWidget *widget, gpointer data)
{
	struct gtk_search *search;
	search_flags_t flags;

	search = (struct gtk_search *)data;

	flags = SEARCH_FLAG_FORWARDS;

	if (gtk_toggle_button_get_active(GTK_TOGGLE_BUTTON(search->caseSens))) {
		flags |= SEARCH_FLAG_CASE_SENSITIVE;
	}

	if (gtk_toggle_button_get_active(GTK_TOGGLE_BUTTON(search->checkAll))) {
		flags |= SEARCH_FLAG_SHOWALL;
	}

	browser_window_search(search->bw, search, flags,
			      gtk_entry_get_text(search->entry));

	return FALSE;
}

/**
 * allows escape key to close search bar too
 */
static gboolean
nsgtk_search_entry_key(GtkWidget *widget, GdkEventKey *event, gpointer data)
{
	if (event->keyval == GDK_KEY(Escape)) {
		struct gtk_search *search;
		search = (struct gtk_search *)data;

		nsgtk_search_toggle_visibility(search);
	}
	return FALSE;
}


static struct gui_search_table search_table = {
	.forward_state = (void *)nsgtk_search_set_forward_state,
	.back_state = (void *)nsgtk_search_set_back_state,
};

struct gui_search_table *nsgtk_search_table = &search_table;


/* exported interface documented in gtk/scaffolding.h */
nserror nsgtk_search_toggle_visibility(struct gtk_search *search)
{
	gboolean vis;

	browser_window_search_clear(search->bw);

	g_object_get(G_OBJECT(search->bar), "visible", &vis, NULL);
	if (vis) {
		gtk_widget_hide(GTK_WIDGET(search->bar));
	} else {
		gtk_widget_show(GTK_WIDGET(search->bar));
		gtk_widget_grab_focus(GTK_WIDGET(search->entry));
		nsgtk_search_entry_changed(GTK_WIDGET(search->entry), search);
	}

	return NSERROR_OK;
}


/* exported interface documented in gtk/search.h */
nserror nsgtk_search_restyle(struct gtk_search *search)
{
	switch (nsoption_int(button_type)) {

	case 1: /* Small icons */
		gtk_toolbar_set_style(GTK_TOOLBAR(search->bar),
				      GTK_TOOLBAR_ICONS);
		gtk_toolbar_set_icon_size(GTK_TOOLBAR(search->bar),
					  GTK_ICON_SIZE_SMALL_TOOLBAR);
		break;

	case 2: /* Large icons */
		gtk_toolbar_set_style(GTK_TOOLBAR(search->bar),
				      GTK_TOOLBAR_ICONS);
		gtk_toolbar_set_icon_size(GTK_TOOLBAR(search->bar),
					  GTK_ICON_SIZE_LARGE_TOOLBAR);
		break;

	case 3: /* Large icons with text */
		gtk_toolbar_set_style(GTK_TOOLBAR(search->bar),
				      GTK_TOOLBAR_BOTH);
		gtk_toolbar_set_icon_size(GTK_TOOLBAR(search->bar),
					  GTK_ICON_SIZE_LARGE_TOOLBAR);
		break;

	case 4: /* Text icons only */
		gtk_toolbar_set_style(GTK_TOOLBAR(search->bar),
				      GTK_TOOLBAR_TEXT);
	default:
		break;
	}
	return NSERROR_OK;
}


/* exported interface documented in gtk/search.h */
nserror
nsgtk_search_create(GtkBuilder *builder,
		    struct browser_window *bw,
		    struct gtk_search **search_out)
{
	struct gtk_search *search;

	search = malloc(sizeof(struct gtk_search));
	if (search == NULL) {
		return NSERROR_NOMEM;
	}

	search->bw = bw;

	search->bar = GTK_TOOLBAR(gtk_builder_get_object(builder, "findbar"));
	search->entry = GTK_ENTRY(gtk_builder_get_object(builder, "Find"));
	search->back = GTK_TOOL_BUTTON(gtk_builder_get_object(builder,
							"FindBack"));
	search->forward = GTK_TOOL_BUTTON(gtk_builder_get_object(builder,
							"FindForward"));
	search->close = GTK_TOOL_BUTTON(gtk_builder_get_object(builder,
							"FindClose"));
	search->checkAll = GTK_CHECK_BUTTON(gtk_builder_get_object(builder,
							"FindHighlightAll"));
	search->caseSens = GTK_CHECK_BUTTON(gtk_builder_get_object(builder,
							"FindMatchCase"));

	g_signal_connect(search->forward,
			 "clicked",
			 G_CALLBACK(nsgtk_search_forward_button_clicked),
			 search);

	g_signal_connect(search->back,
			 "clicked",
			 G_CALLBACK(nsgtk_search_back_button_clicked),
			 search);

	g_signal_connect(search->entry,
			 "changed",
			 G_CALLBACK(nsgtk_search_entry_changed),
			 search);

	g_signal_connect(search->entry,
			 "activate",
			 G_CALLBACK(nsgtk_search_entry_activate),
			 search);

	g_signal_connect(search->entry,
			 "key-press-event",
			 G_CALLBACK(nsgtk_search_entry_key),
			 search);

	g_signal_connect(search->close,
			 "clicked",
			 G_CALLBACK(nsgtk_search_close_button_clicked),
			 search);

	g_signal_connect(search->caseSens,
			 "toggled",
			 G_CALLBACK(nsgtk_search_entry_changed),
			 search);

	g_signal_connect(search->checkAll,
			 "toggled",
			 G_CALLBACK(nsgtk_search_entry_changed),
			 search);

	nsgtk_search_restyle(search);


	*search_out = search;

	return NSERROR_OK;
}
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/*
 * Copyright 2009 Mark Benjamin <netsurf-browser.org.MarkBenjamin@dfgh.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * free text page search for gtk interface
 */

#ifndef NETSURF_GTK_SEARCH_H_
#define NETSURF_GTK_SEARCH_H_

extern struct gui_search_table *nsgtk_search_table;

struct gtk_search;

/**
 * create text search context
 *
 * \param builder the gtk builder containing the search toolbar
 * \param bw The browsing context to run the find operations against
 * \param search search context result
 * \return NSERROR_OK and search_out updated
 */
nserror nsgtk_search_create(GtkBuilder *builder, struct browser_window *bw, struct gtk_search **search);

/**
 * update search toolbar size and style
 */
nserror nsgtk_search_restyle(struct gtk_search *search);

/**
 * toggle search bar visibility
 */
nserror nsgtk_search_toggle_visibility(struct gtk_search *search);

#endif
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/*
 * Copyright 2008 Mike Lester <element3260@gmail.com>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <string.h>
#include <gtk/gtk.h>
#include <stdlib.h>

#include "utils/log.h"
#include "netsurf/browser_window.h"
#include "netsurf/clipboard.h"

#include "gtk/toolbar_items.h"
#include "gtk/window.h"
 
static GString *current_selection = NULL;
static GtkClipboard *clipboard;


/**
 * Core asks front end for clipboard contents.
 *
 * \param  buffer  UTF-8 text, allocated by front end, ownership yeilded to core
 * \param  length  Byte length of UTF-8 text in buffer
 */
static void gui_get_clipboard(char **buffer, size_t *length)
{
	gchar *gtext;

	*buffer = NULL;
	*length = 0;

	/* get clipboard contents from gtk */
	clipboard = gtk_clipboard_get(GDK_SELECTION_CLIPBOARD);
	gtext = gtk_clipboard_wait_for_text(clipboard); /* conv to utf-8 */

	if (gtext == NULL)
		return;

	*length = strlen(gtext);
	*buffer = malloc(*length);
	if (*buffer == NULL) {
		*length = 0;
		g_free(gtext);
		return;
	}

	memcpy(*buffer, gtext, *length);

	g_free(gtext);
}


/**
 * Core tells front end to put given text in clipboard
 *
 * \param  buffer    UTF-8 text, owned by core
 * \param  length    Byte length of UTF-8 text in buffer
 * \param  styles    Array of styles given to text runs, owned by core, or NULL
 * \param  n_styles  Number of text run styles in array
 */
static void gui_set_clipboard(const char *buffer, size_t length,
		nsclipboard_styles styles[], int n_styles)
{
	clipboard = gtk_clipboard_get(GDK_SELECTION_CLIPBOARD);

	if (!current_selection)
		current_selection = g_string_new(NULL);
	else
		g_string_set_size(current_selection, 0);

	current_selection = g_string_append_len(current_selection,
			buffer, length);

	gtk_clipboard_set_text(clipboard, current_selection->str, -1);
}
 
static struct gui_clipboard_table clipboard_table = {
	.get = gui_get_clipboard,
	.set = gui_set_clipboard,
};

struct gui_clipboard_table *nsgtk_clipboard_table = &clipboard_table;
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/*
 * Copyright 2008 Mike Lester <element3260@gmail.com>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */
 
#ifndef GTK_SELECTION_H
#define GTK_SELECTION_H

extern struct gui_clipboard_table *nsgtk_clipboard_table;

#endif
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/*
 * libsexy/sexy-icon-entry.c Entry widget
 * Copyright (C) 2004-2006 Christian Hammond.
 * modified for NetSurf
 * Copyright 2009 Mark Benjamin <netsurf-browser.org.MarkBenjamin@dfgh.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 * This file before modifications was originally part of LibSexy,
 * http://www.chipx86.com/; it is redistributed under GPLv2
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>
 * or write to the Free Software Foundation, Inc.,
 * 59 Temple Place - Suite 330, Boston, MA  02111-1307, USA.
 */

#include <string.h>
#include <gtk/gtk.h>

#include "gtk/sexy_icon_entry.h"
#include "gtk/compat.h"

#define ICON_MARGIN 2
#define MAX_ICONS 2

#define IS_VALID_ICON_ENTRY_POSITION(pos) \
	((pos) == SEXY_ICON_ENTRY_PRIMARY || \
	 (pos) == SEXY_ICON_ENTRY_SECONDARY)

typedef struct
{
	GtkImage *icon;
	gboolean highlight;
	gboolean hovered;
	GdkWindow *window;

} SexyIconInfo;

struct _SexyIconEntryPriv
{
	SexyIconInfo icons[MAX_ICONS];

	gulong icon_released_id;
};

enum
{
	ICON_PRESSED,
	ICON_RELEASED,
	LAST_SIGNAL
};

/* static void sexy_icon_entry_class_init(SexyIconEntryClass *klass); */
static void sexy_icon_entry_editable_init(GtkEditableClass *iface);
/* static void sexy_icon_entry_init(SexyIconEntry *entry); */
static void sexy_icon_entry_finalize(GObject *obj);
static void sexy_icon_entry_destroy(GtkObject *obj);
static void sexy_icon_entry_map(GtkWidget *widget);
static void sexy_icon_entry_unmap(GtkWidget *widget);
static void sexy_icon_entry_realize(GtkWidget *widget);
static void sexy_icon_entry_unrealize(GtkWidget *widget);
static void sexy_icon_entry_size_request(GtkWidget *widget,
										  GtkRequisition *requisition);
static void sexy_icon_entry_size_allocate(GtkWidget *widget,
										   GtkAllocation *allocation);
static gint sexy_icon_entry_expose(GtkWidget *widget, GdkEventExpose *event);
static gint sexy_icon_entry_enter_notify(GtkWidget *widget,
											   GdkEventCrossing *event);
static gint sexy_icon_entry_leave_notify(GtkWidget *widget,
											   GdkEventCrossing *event);
static gint sexy_icon_entry_button_press(GtkWidget *widget,
											   GdkEventButton *event);
static gint sexy_icon_entry_button_release(GtkWidget *widget,
												 GdkEventButton *event);

static GtkEntryClass *parent_class = NULL;
static guint signals[LAST_SIGNAL] = {0};

G_DEFINE_TYPE_EXTENDED(SexyIconEntry, sexy_icon_entry, GTK_TYPE_ENTRY,
					   0,
					   G_IMPLEMENT_INTERFACE(GTK_TYPE_EDITABLE,
											 sexy_icon_entry_editable_init));

void
sexy_icon_entry_class_init(SexyIconEntryClass *klass)
{
	GObjectClass *gobject_class;
	GtkObjectClass *object_class;
	GtkWidgetClass *widget_class;
	GtkEntryClass *entry_class;

	parent_class = g_type_class_peek_parent(klass);

	gobject_class = G_OBJECT_CLASS(klass);
	object_class  = GTK_OBJECT_CLASS(klass);
	widget_class  = GTK_WIDGET_CLASS(klass);
	entry_class   = GTK_ENTRY_CLASS(klass);

	gobject_class->finalize = sexy_icon_entry_finalize;

	object_class->destroy = sexy_icon_entry_destroy;

	widget_class->map = sexy_icon_entry_map;
	widget_class->unmap = sexy_icon_entry_unmap;
	widget_class->realize = sexy_icon_entry_realize;
	widget_class->unrealize = sexy_icon_entry_unrealize;
	widget_class->size_request = sexy_icon_entry_size_request;
	widget_class->size_allocate = sexy_icon_entry_size_allocate;
	widget_class->expose_event = sexy_icon_entry_expose;
	widget_class->enter_notify_event = sexy_icon_entry_enter_notify;
	widget_class->leave_notify_event = sexy_icon_entry_leave_notify;
	widget_class->button_press_event = sexy_icon_entry_button_press;
	widget_class->button_release_event = sexy_icon_entry_button_release;

	/*
	 * SexyIconEntry::icon-pressed:
	 * @entry: The entry on which the signal is emitted.
	 * @icon_pos: The position of the clicked icon.
	 * @button: The mouse button clicked.
	 *
	 * The ::icon-pressed signal is emitted when an icon is clicked.
	 */
	/* signal modified to compile directly in NetSurf - param 8 of 
	 * g_signal_new() changed from marshal type to NULL - so there may
	 * well be no working signal */
	signals[ICON_PRESSED] =
		g_signal_new("icon_pressed",
					 G_TYPE_FROM_CLASS(gobject_class),
					 G_SIGNAL_RUN_LAST | G_SIGNAL_ACTION,
					 G_STRUCT_OFFSET(SexyIconEntryClass, icon_pressed),
					 NULL, NULL,
					 NULL,
					 G_TYPE_NONE, 2,
					 G_TYPE_INT,
					 G_TYPE_INT);

	/*
	 * SexyIconEntry::icon-released:
	 * @entry: The entry on which the signal is emitted.
	 * @icon_pos: The position of the clicked icon.
	 * @button: The mouse button clicked.
	 *
	 * The ::icon-released signal is emitted on the button release from a
	 * mouse click.
	 */
	/* signal modified to compile directly in NetSurf - param 8 of 
	* g_signal_new() changed from marshal type to NULL - so there may
	* well be no working signal */
	signals[ICON_RELEASED] =
		g_signal_new("icon_released",
					 G_TYPE_FROM_CLASS(gobject_class),
					 G_SIGNAL_RUN_LAST | G_SIGNAL_ACTION,
					 G_STRUCT_OFFSET(SexyIconEntryClass, icon_released),
					 NULL, NULL,
					 NULL,
					 G_TYPE_NONE, 2,
					 G_TYPE_INT,
					 G_TYPE_INT);
}

static void
sexy_icon_entry_editable_init(GtkEditableClass *iface)
{
};

void
sexy_icon_entry_init(SexyIconEntry *entry)
{
	entry->priv = g_new0(SexyIconEntryPriv, 1);
}

static void
sexy_icon_entry_finalize(GObject *obj)
{
	SexyIconEntry *entry;

	g_return_if_fail(obj != NULL);
	g_return_if_fail(SEXY_IS_ICON_ENTRY(obj));

	entry = SEXY_ICON_ENTRY(obj);

	g_free(entry->priv);

	if (G_OBJECT_CLASS(parent_class)->finalize)
		G_OBJECT_CLASS(parent_class)->finalize(obj);
}

static void
sexy_icon_entry_destroy(GtkObject *obj)
{
	SexyIconEntry *entry;

	entry = SEXY_ICON_ENTRY(obj);

	sexy_icon_entry_set_icon(entry, SEXY_ICON_ENTRY_PRIMARY, NULL);
	sexy_icon_entry_set_icon(entry, SEXY_ICON_ENTRY_SECONDARY, NULL);

	if (GTK_OBJECT_CLASS(parent_class)->destroy)
		GTK_OBJECT_CLASS(parent_class)->destroy(obj);
}

static void
sexy_icon_entry_map(GtkWidget *widget)
{
	if (nsgtk_widget_get_realized(widget) && !nsgtk_widget_get_mapped(widget))
	{
		SexyIconEntry *entry = SEXY_ICON_ENTRY(widget);
		int i;

		GTK_WIDGET_CLASS(parent_class)->map(widget);

		for (i = 0; i < MAX_ICONS; i++)
		{
			if (entry->priv->icons[i].icon != NULL)
				gdk_window_show(entry->priv->icons[i].window);
		}
	}
}

static void
sexy_icon_entry_unmap(GtkWidget *widget)
{
	if (nsgtk_widget_get_mapped(widget))
	{
		SexyIconEntry *entry = SEXY_ICON_ENTRY(widget);
		int i;

		for (i = 0; i < MAX_ICONS; i++)
		{
			if (entry->priv->icons[i].icon != NULL)
				gdk_window_hide(entry->priv->icons[i].window);
		}

		GTK_WIDGET_CLASS(parent_class)->unmap(widget);
	}
}

static gint
get_icon_width(SexyIconEntry *entry, SexyIconEntryPosition icon_pos)
{
	GtkRequisition requisition;
	gint menu_icon_width;
	gint width;
	SexyIconInfo *icon_info = &entry->priv->icons[icon_pos];

	if (icon_info->icon == NULL)
		return 0;

	gtk_widget_size_request(GTK_WIDGET(icon_info->icon), &requisition);
	gtk_icon_size_lookup(GTK_ICON_SIZE_MENU, &menu_icon_width, NULL);

	width = MAX(requisition.width, menu_icon_width);

	return width;
}

static void
get_borders(SexyIconEntry *entry, gint *xborder, gint *yborder)
{
	GtkWidget *widget = GTK_WIDGET(entry);
	gint focus_width;
	gboolean interior_focus;

	gtk_widget_style_get(widget,
						 "interior-focus", &interior_focus,
						 "focus-line-width", &focus_width,
						 NULL);

	if (gtk_entry_get_has_frame(GTK_ENTRY(entry)))
	{
		*xborder = widget->style->xthickness;
		*yborder = widget->style->ythickness;
	}
	else
	{
		*xborder = 0;
		*yborder = 0;
	}

	if (!interior_focus)
	{
		*xborder += focus_width;
		*yborder += focus_width;
	}
}

static void
get_text_area_size(SexyIconEntry *entry, GtkAllocation *alloc)
{
	GtkWidget *widget = GTK_WIDGET(entry);
	GtkRequisition requisition;
	gint xborder, yborder;

	gtk_widget_get_child_requisition(widget, &requisition);
	get_borders(entry, &xborder, &yborder);

	alloc->x      = xborder;
	alloc->y      = yborder;
	alloc->width  = widget->allocation.width - xborder * 2;
	alloc->height = requisition.height       - yborder * 2;
}

static void
get_icon_allocation(SexyIconEntry *icon_entry,
					gboolean left,
					GtkAllocation *widget_alloc,
					GtkAllocation *text_area_alloc,
					GtkAllocation *allocation,
					SexyIconEntryPosition *icon_pos)
{
	gboolean rtl;

	rtl = (gtk_widget_get_direction(GTK_WIDGET(icon_entry)) ==
		   GTK_TEXT_DIR_RTL);

	if (left)
		*icon_pos = (rtl ? SEXY_ICON_ENTRY_SECONDARY : SEXY_ICON_ENTRY_PRIMARY);
	else
		*icon_pos = (rtl ? SEXY_ICON_ENTRY_PRIMARY : SEXY_ICON_ENTRY_SECONDARY);

	allocation->y = text_area_alloc->y;
	allocation->width = get_icon_width(icon_entry, *icon_pos);
	allocation->height = text_area_alloc->height;

	if (left)
		allocation->x = text_area_alloc->x + ICON_MARGIN;
	else
	{
		allocation->x = text_area_alloc->x + text_area_alloc->width -
		                allocation->width - ICON_MARGIN;
	}
}

static void
sexy_icon_entry_realize(GtkWidget *widget)
{
	SexyIconEntry *entry = SEXY_ICON_ENTRY(widget);
	GdkWindowAttr attributes;
	gint attributes_mask;
	int i;

	GTK_WIDGET_CLASS(parent_class)->realize(widget);

	attributes.x = 0;
	attributes.y = 0;
	attributes.width = 1;
	attributes.height = 1;
	attributes.window_type = GDK_WINDOW_CHILD;
	attributes.wclass = GDK_INPUT_OUTPUT;
	attributes.visual = gtk_widget_get_visual(widget);
	attributes.colormap = gtk_widget_get_colormap(widget);
	attributes.event_mask = gtk_widget_get_events(widget);
	attributes.event_mask |=
		(GDK_EXPOSURE_MASK
		 | GDK_BUTTON_PRESS_MASK | GDK_BUTTON_RELEASE_MASK
		 | GDK_ENTER_NOTIFY_MASK | GDK_LEAVE_NOTIFY_MASK);

	attributes_mask = GDK_WA_X | GDK_WA_Y | GDK_WA_VISUAL | GDK_WA_COLORMAP;

	for (i = 0; i < MAX_ICONS; i++)
	{
		SexyIconInfo *icon_info;

		icon_info = &entry->priv->icons[i];
		icon_info->window = gdk_window_new(widget->window, &attributes,
										   attributes_mask);
		gdk_window_set_user_data(icon_info->window, widget);

		gdk_window_set_background(icon_info->window,
			&widget->style->base[nsgtk_widget_get_state(widget)]);
	}

	gtk_widget_queue_resize(widget);
}

static void
sexy_icon_entry_unrealize(GtkWidget *widget)
{
	SexyIconEntry *entry = SEXY_ICON_ENTRY(widget);
	int i;

	GTK_WIDGET_CLASS(parent_class)->unrealize(widget);

	for (i = 0; i < MAX_ICONS; i++)
	{
		SexyIconInfo *icon_info = &entry->priv->icons[i];

		gdk_window_destroy(icon_info->window);
		icon_info->window = NULL;
	}
}

static void
sexy_icon_entry_size_request(GtkWidget *widget, GtkRequisition *requisition)
{
	GtkEntry *gtkentry;
	SexyIconEntry *entry;
	gint icon_widths = 0;
	int i;

	gtkentry = GTK_ENTRY(widget);
	entry    = SEXY_ICON_ENTRY(widget);

	for (i = 0; i < MAX_ICONS; i++)
	{
		int icon_width = get_icon_width(entry, i);

		if (icon_width > 0)
			icon_widths += icon_width + ICON_MARGIN;
	}

	GTK_WIDGET_CLASS(parent_class)->size_request(widget, requisition);

	if (icon_widths > requisition->width)
		requisition->width += icon_widths;
}

static void
place_windows(SexyIconEntry *icon_entry, GtkAllocation *widget_alloc)
{
	SexyIconEntryPosition left_icon_pos;
	SexyIconEntryPosition right_icon_pos;
	GtkAllocation left_icon_alloc;
	GtkAllocation right_icon_alloc;
	GtkAllocation text_area_alloc;

	get_text_area_size(icon_entry, &text_area_alloc);
	get_icon_allocation(icon_entry, TRUE, widget_alloc, &text_area_alloc,
						&left_icon_alloc, &left_icon_pos);
	get_icon_allocation(icon_entry, FALSE, widget_alloc, &text_area_alloc,
						&right_icon_alloc, &right_icon_pos);

	if (left_icon_alloc.width > 0)
	{
		text_area_alloc.x = left_icon_alloc.x + left_icon_alloc.width +
		                    ICON_MARGIN;
	}

	if (right_icon_alloc.width > 0)
		text_area_alloc.width -= right_icon_alloc.width + ICON_MARGIN;

	text_area_alloc.width -= text_area_alloc.x;

	gdk_window_move_resize(icon_entry->priv->icons[left_icon_pos].window,
						   left_icon_alloc.x, left_icon_alloc.y,
						   left_icon_alloc.width, left_icon_alloc.height);

	gdk_window_move_resize(icon_entry->priv->icons[right_icon_pos].window,
						   right_icon_alloc.x, right_icon_alloc.y,
						   right_icon_alloc.width, right_icon_alloc.height);

	gdk_window_move_resize(GTK_ENTRY(icon_entry)->text_area,
						   text_area_alloc.x, text_area_alloc.y,
						   text_area_alloc.width, text_area_alloc.height);
}

static void
sexy_icon_entry_size_allocate(GtkWidget *widget, GtkAllocation *allocation)
{
	g_return_if_fail(SEXY_IS_ICON_ENTRY(widget));
	g_return_if_fail(allocation != NULL);

	widget->allocation = *allocation;

	GTK_WIDGET_CLASS(parent_class)->size_allocate(widget, allocation);

	if (nsgtk_widget_get_realized(widget))
		place_windows(SEXY_ICON_ENTRY(widget), allocation);
}

static GdkPixbuf *
get_pixbuf_from_icon(SexyIconEntry *entry, SexyIconEntryPosition icon_pos)
{
	GdkPixbuf *pixbuf = NULL;
	gchar *stock_id;
	SexyIconInfo *icon_info = &entry->priv->icons[icon_pos];
	GtkIconSize size;

	switch (gtk_image_get_storage_type(GTK_IMAGE(icon_info->icon)))
	{
		case GTK_IMAGE_PIXBUF:
			pixbuf = gtk_image_get_pixbuf(GTK_IMAGE(icon_info->icon));
			g_object_ref(pixbuf);
			break;

		case GTK_IMAGE_STOCK:
			gtk_image_get_stock(GTK_IMAGE(icon_info->icon), &stock_id, &size);
			pixbuf = gtk_widget_render_icon(GTK_WIDGET(entry),
											stock_id, size, NULL);
			break;

		default:
			return NULL;
	}

	return pixbuf;
}

/* Kudos to the gnome-panel guys. */
static void
colorshift_pixbuf(GdkPixbuf *dest, GdkPixbuf *src, int shift)
{
	gint i, j;
	gint width, height, has_alpha, src_rowstride, dest_rowstride;
	guchar *target_pixels;
	guchar *original_pixels;
	guchar *pix_src;
	guchar *pix_dest;
	int val;
	guchar r, g, b;

	has_alpha       = gdk_pixbuf_get_has_alpha(src);
	width           = gdk_pixbuf_get_width(src);
	height          = gdk_pixbuf_get_height(src);
	src_rowstride   = gdk_pixbuf_get_rowstride(src);
	dest_rowstride  = gdk_pixbuf_get_rowstride(dest);
	original_pixels = gdk_pixbuf_get_pixels(src);
	target_pixels   = gdk_pixbuf_get_pixels(dest);

	for (i = 0; i < height; i++)
	{
		pix_dest = target_pixels   + i * dest_rowstride;
		pix_src  = original_pixels + i * src_rowstride;

		for (j = 0; j < width; j++)
		{
			r = *(pix_src++);
			g = *(pix_src++);
			b = *(pix_src++);

			val = r + shift;
			*(pix_dest++) = CLAMP(val, 0, 255);

			val = g + shift;
			*(pix_dest++) = CLAMP(val, 0, 255);

			val = b + shift;
			*(pix_dest++) = CLAMP(val, 0, 255);

			if (has_alpha)
				*(pix_dest++) = *(pix_src++);
		}
	}
}

static void
draw_icon(GtkWidget *widget, SexyIconEntryPosition icon_pos)
{
	SexyIconEntry *entry = SEXY_ICON_ENTRY(widget);
	SexyIconInfo *icon_info = &entry->priv->icons[icon_pos];
	GdkPixbuf *pixbuf;
	gint x, y, width, height;

	if (icon_info->icon == NULL || !nsgtk_widget_get_realized(widget))
		return;

	if ((pixbuf = get_pixbuf_from_icon(entry, icon_pos)) == NULL)
		return;

	gdk_drawable_get_size(icon_info->window, &width, &height);

	if (width == 1 || height == 1)
	{
		/*
		 * size_allocate hasn't been called yet. These are the default values.
		 */
		return;
	}

	if (gdk_pixbuf_get_height(pixbuf) > height)
	{
		GdkPixbuf *temp_pixbuf;
		int scale;

		scale = height - (2 * ICON_MARGIN);

		temp_pixbuf = gdk_pixbuf_scale_simple(pixbuf, scale, scale,
											  GDK_INTERP_BILINEAR);

		g_object_unref(pixbuf);

		pixbuf = temp_pixbuf;
	}

	x = (width  - gdk_pixbuf_get_width(pixbuf)) / 2;
	y = (height - gdk_pixbuf_get_height(pixbuf)) / 2;

	if (icon_info->hovered)
	{
		GdkPixbuf *temp_pixbuf;

		temp_pixbuf = gdk_pixbuf_copy(pixbuf);

		colorshift_pixbuf(temp_pixbuf, pixbuf, 30);

		g_object_unref(pixbuf);

		pixbuf = temp_pixbuf;
	}

	gdk_draw_pixbuf(icon_info->window, widget->style->black_gc, pixbuf,
					0, 0, x, y, -1, -1,
					GDK_RGB_DITHER_NORMAL, 0, 0);

	g_object_unref(pixbuf);
}

static gint
sexy_icon_entry_expose(GtkWidget *widget, GdkEventExpose *event)
{
	SexyIconEntry *entry;

	g_return_val_if_fail(SEXY_IS_ICON_ENTRY(widget), FALSE);
	g_return_val_if_fail(event != NULL, FALSE);

	entry = SEXY_ICON_ENTRY(widget);

	if (nsgtk_widget_is_drawable(widget))
	{
		gboolean found = FALSE;
		int i;

		for (i = 0; i < MAX_ICONS && !found; i++)
		{
			SexyIconInfo *icon_info = &entry->priv->icons[i];

			if (event->window == icon_info->window)
			{
				gint width;
				GtkAllocation text_area_alloc;

				get_text_area_size(entry, &text_area_alloc);
				gdk_drawable_get_size(icon_info->window, &width, NULL);

				gtk_paint_flat_box(widget->style, icon_info->window,
								   nsgtk_widget_get_state(widget), GTK_SHADOW_NONE,
								   NULL, widget, "entry_bg",
								   0, 0, width, text_area_alloc.height);

				draw_icon(widget, i);

				found = TRUE;
			}
		}

		if (!found)
			GTK_WIDGET_CLASS(parent_class)->expose_event(widget, event);
	}

	return FALSE;
}

static void
update_icon(GObject *obj, GParamSpec *param, SexyIconEntry *entry)
{
	if (param != NULL)
	{
		const char *name = g_param_spec_get_name(param);

		if (strcmp(name, "pixbuf")   && strcmp(name, "stock")  &&
			strcmp(name, "image")    && strcmp(name, "pixmap") &&
			strcmp(name, "icon_set") && strcmp(name, "pixbuf_animation"))
		{
			return;
		}
	}

	gtk_widget_queue_resize(GTK_WIDGET(entry));
}

static gint
sexy_icon_entry_enter_notify(GtkWidget *widget, GdkEventCrossing *event)
{
	SexyIconEntry *entry = SEXY_ICON_ENTRY(widget);
	int i;

	for (i = 0; i < MAX_ICONS; i++)
	{
		if (event->window == entry->priv->icons[i].window)
		{
			if (sexy_icon_entry_get_icon_highlight(entry, i))
			{
				entry->priv->icons[i].hovered = TRUE;

				update_icon(NULL, NULL, entry);

				break;
			}
		}
	}

	return FALSE;
}

static gint
sexy_icon_entry_leave_notify(GtkWidget *widget, GdkEventCrossing *event)
{
	SexyIconEntry *entry = SEXY_ICON_ENTRY(widget);
	int i;

	for (i = 0; i < MAX_ICONS; i++)
	{
		if (event->window == entry->priv->icons[i].window)
		{
			if (sexy_icon_entry_get_icon_highlight(entry, i))
			{
				entry->priv->icons[i].hovered = FALSE;

				update_icon(NULL, NULL, entry);

				break;
			}
		}
	}

	return FALSE;
}

static gint
sexy_icon_entry_button_press(GtkWidget *widget, GdkEventButton *event)
{
	SexyIconEntry *entry = SEXY_ICON_ENTRY(widget);
	int i;

	for (i = 0; i < MAX_ICONS; i++)
	{
		if (event->window == entry->priv->icons[i].window)
		{
			if (event->button == 1 &&
				sexy_icon_entry_get_icon_highlight(entry, i))
			{
				entry->priv->icons[i].hovered = FALSE;

				update_icon(NULL, NULL, entry);
			}

			g_signal_emit(entry, signals[ICON_PRESSED], 0, i, event->button);

			return TRUE;
		}
	}

	if (GTK_WIDGET_CLASS(parent_class)->button_press_event)
		return GTK_WIDGET_CLASS(parent_class)->button_press_event(widget,
																  event);

	return FALSE;
}

static gint
sexy_icon_entry_button_release(GtkWidget *widget, GdkEventButton *event)
{
	SexyIconEntry *entry = SEXY_ICON_ENTRY(widget);
	int i;

	for (i = 0; i < MAX_ICONS; i++)
	{
		GdkWindow *icon_window = entry->priv->icons[i].window;

		if (event->window == icon_window)
		{
			int width, height;
			gdk_drawable_get_size(icon_window, &width, &height);

			if (event->button == 1 &&
				sexy_icon_entry_get_icon_highlight(entry, i) &&
				event->x >= 0     && event->y >= 0 &&
				event->x <= width && event->y <= height)
			{
				entry->priv->icons[i].hovered = TRUE;

				update_icon(NULL, NULL, entry);
			}

			g_signal_emit(entry, signals[ICON_RELEASED], 0, i, event->button);

			return TRUE;
		}
	}

	if (GTK_WIDGET_CLASS(parent_class)->button_release_event)
		return GTK_WIDGET_CLASS(parent_class)->button_release_event(widget,
																	event);

	return FALSE;
}

/*
 * sexy_icon_entry_new
 *
 * Creates a new SexyIconEntry widget.
 *
 * Returns a new #SexyIconEntry.
 */
GtkWidget *
sexy_icon_entry_new(void)
{
	return GTK_WIDGET(g_object_new(SEXY_TYPE_ICON_ENTRY, NULL));
}

/*
 * sexy_icon_entry_set_icon
 * @param entry A #SexyIconEntry.
 * @param position Icon position.
 * @param icon A #GtkImage to set as the icon.
 *
 * Sets the icon shown in the entry
 */
void
sexy_icon_entry_set_icon(SexyIconEntry *entry, SexyIconEntryPosition icon_pos,
						 GtkImage *icon)
{
	SexyIconInfo *icon_info;

	g_return_if_fail(entry != NULL);
	g_return_if_fail(SEXY_IS_ICON_ENTRY(entry));
	g_return_if_fail(IS_VALID_ICON_ENTRY_POSITION(icon_pos));
	g_return_if_fail(icon == NULL || GTK_IS_IMAGE(icon));

	icon_info = &entry->priv->icons[icon_pos];

	if (icon == icon_info->icon)
		return;

	if (icon_pos == SEXY_ICON_ENTRY_SECONDARY &&
		entry->priv->icon_released_id != 0)
	{
		g_signal_handler_disconnect(entry, entry->priv->icon_released_id);
		entry->priv->icon_released_id = 0;
	}

	if (icon == NULL)
	{
		if (icon_info->icon != NULL)
		{
			gtk_widget_destroy(GTK_WIDGET(icon_info->icon));
			icon_info->icon = NULL;

			/*
			 * Explicitly check, as the pointer may become invalidated
			 * during destruction.
			 */
			if (icon_info->window != NULL && GDK_IS_WINDOW(icon_info->window))
				gdk_window_hide(icon_info->window);
		}
	}
	else
	{
		if (icon_info->window != NULL && icon_info->icon == NULL)
			gdk_window_show(icon_info->window);

		g_signal_connect(G_OBJECT(icon), "notify",
						 G_CALLBACK(update_icon), entry);

		icon_info->icon = icon;
		g_object_ref(icon);
	}

	update_icon(NULL, NULL, entry);
}

/*
 * sexy_icon_entry_set_icon_highlight
 * @param entry A #SexyIconEntry;
 * @param position Icon position.
 * @param highlight TRUE if the icon should highlight on mouse-over
 *
 * Determines whether the icon will highlight on mouse-over.
 */
void
sexy_icon_entry_set_icon_highlight(SexyIconEntry *entry,
								   SexyIconEntryPosition icon_pos,
								   gboolean highlight)
{
	SexyIconInfo *icon_info;

	g_return_if_fail(entry != NULL);
	g_return_if_fail(SEXY_IS_ICON_ENTRY(entry));
	g_return_if_fail(IS_VALID_ICON_ENTRY_POSITION(icon_pos));

	icon_info = &entry->priv->icons[icon_pos];

	if (icon_info->highlight == highlight)
		return;

	icon_info->highlight = highlight;
}

/*
 * sexy_icon_entry_get_icon
 * @param entry A #SexyIconEntry.
 * @param position Icon position.
 *
 * Retrieves the image used for the icon
 *
 * Returns: A #GtkImage.
 */
GtkImage *
sexy_icon_entry_get_icon(const SexyIconEntry *entry,
						 SexyIconEntryPosition icon_pos)
{
	g_return_val_if_fail(entry != NULL, NULL);
	g_return_val_if_fail(SEXY_IS_ICON_ENTRY(entry), NULL);
	g_return_val_if_fail(IS_VALID_ICON_ENTRY_POSITION(icon_pos), NULL);

	return entry->priv->icons[icon_pos].icon;
}

/*
 * sexy_icon_entry_get_icon_highlight
 * @param entry A #SexyIconEntry.
 * @param position Icon position.
 *
 * Retrieves whether entry will highlight the icon on mouseover.
 *
 * Returns: TRUE if icon highlights.
 */
gboolean
sexy_icon_entry_get_icon_highlight(const SexyIconEntry *entry,
								   SexyIconEntryPosition icon_pos)
{
	g_return_val_if_fail(entry != NULL, FALSE);
	g_return_val_if_fail(SEXY_IS_ICON_ENTRY(entry), FALSE);
	g_return_val_if_fail(IS_VALID_ICON_ENTRY_POSITION(icon_pos), FALSE);

	return entry->priv->icons[icon_pos].highlight;
}

static void
clear_button_clicked_cb(SexyIconEntry *icon_entry,
						SexyIconEntryPosition icon_pos,
						int button)
{
	if (icon_pos != SEXY_ICON_ENTRY_SECONDARY || button != 1)
		return;

	gtk_entry_set_text(GTK_ENTRY(icon_entry), "");
}

/*
 * sexy_icon_entry_add_clear_button
 * @param icon_entry A #SexyIconEntry.
 *
 * A convenience function to add a clear button to the end of the entry.
 * This is useful for search boxes.
 */
void
sexy_icon_entry_add_clear_button(SexyIconEntry *icon_entry)
{
	GtkWidget *icon;

	g_return_if_fail(icon_entry != NULL);
	g_return_if_fail(SEXY_IS_ICON_ENTRY(icon_entry));

	icon = nsgtk_image_new_from_stock(NSGTK_STOCK_CLEAR,
					  GTK_ICON_SIZE_MENU);
	gtk_widget_show(icon);
	sexy_icon_entry_set_icon(SEXY_ICON_ENTRY(icon_entry),
				 SEXY_ICON_ENTRY_SECONDARY,
				 GTK_IMAGE(icon));
	sexy_icon_entry_set_icon_highlight(SEXY_ICON_ENTRY(icon_entry),
					   SEXY_ICON_ENTRY_SECONDARY, TRUE);

	if (icon_entry->priv->icon_released_id != 0)
	{
		g_signal_handler_disconnect(icon_entry,
					    icon_entry->priv->icon_released_id);
	}

	icon_entry->priv->icon_released_id =
		g_signal_connect(G_OBJECT(icon_entry), "icon_released",
						 G_CALLBACK(clear_button_clicked_cb), NULL);
}
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/*
 * file libsexy/sexy-icon-entry.h Entry widget
 *
 * Copyright (C) 2004-2006 Christian Hammond.
 * redistributed under GPLv2
 *
 * libsexy is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>
 * or write to the Free Software Foundation, Inc.,
 * 59 Temple Place - Suite 330, Boston, MA  02111-1307, USA.
 */
#ifndef _SEXY_ICON_ENTRY_H_
#define _SEXY_ICON_ENTRY_H_

typedef struct _SexyIconEntry      SexyIconEntry;
typedef struct _SexyIconEntryClass SexyIconEntryClass;
typedef struct _SexyIconEntryPriv  SexyIconEntryPriv;

#include <gtk/gtk.h>

#define SEXY_TYPE_ICON_ENTRY (sexy_icon_entry_get_type())
#define SEXY_ICON_ENTRY(obj) \
		(G_TYPE_CHECK_INSTANCE_CAST((obj), SEXY_TYPE_ICON_ENTRY, SexyIconEntry))
#define SEXY_ICON_ENTRY_CLASS(klass) \
		(G_TYPE_CHECK_CLASS_CAST((klass), SEXY_TYPE_ICON_ENTRY, SexyIconEntryClass))
#define SEXY_IS_ICON_ENTRY(obj) \
		(G_TYPE_CHECK_INSTANCE_TYPE((obj), SEXY_TYPE_ICON_ENTRY))
#define SEXY_IS_ICON_ENTRY_CLASS(klass) \
		(G_TYPE_CHECK_CLASS_TYPE((klass), SEXY_TYPE_ICON_ENTRY))
#define SEXY_ICON_ENTRY_GET_CLASS(obj) \
		(G_TYPE_INSTANCE_GET_CLASS ((obj), SEXY_TYPE_ICON_ENTRY, SexyIconEntryClass))

typedef enum
{
	SEXY_ICON_ENTRY_PRIMARY,
	SEXY_ICON_ENTRY_SECONDARY

} SexyIconEntryPosition;

struct _SexyIconEntry
{
	GtkEntry parent_object;

	SexyIconEntryPriv *priv;

	void (*gtk_reserved1)(void);
	void (*gtk_reserved2)(void);
	void (*gtk_reserved3)(void);
	void (*gtk_reserved4)(void);
};

struct _SexyIconEntryClass
{
	GtkEntryClass parent_class;

	/* Signals */
	void (*icon_pressed)(SexyIconEntry *entry, SexyIconEntryPosition icon_pos,
						 int button);
	void (*icon_released)(SexyIconEntry *entry, SexyIconEntryPosition icon_pos,
						  int button);

	void (*gtk_reserved1)(void);
	void (*gtk_reserved2)(void);
	void (*gtk_reserved3)(void);
	void (*gtk_reserved4)(void);
};

G_BEGIN_DECLS

GType sexy_icon_entry_get_type(void);

GtkWidget *sexy_icon_entry_new(void);

void sexy_icon_entry_set_icon(SexyIconEntry *entry,
							  SexyIconEntryPosition position,
							  GtkImage *icon);

void sexy_icon_entry_set_icon_highlight(SexyIconEntry *entry,
										SexyIconEntryPosition position,
										gboolean highlight);

GtkImage *sexy_icon_entry_get_icon(const SexyIconEntry *entry,
								   SexyIconEntryPosition position);

gboolean sexy_icon_entry_get_icon_highlight(const SexyIconEntry *entry,
											SexyIconEntryPosition position);
void sexy_icon_entry_add_clear_button(SexyIconEntry *icon_entry);

G_END_DECLS

#endif /* _SEXY_ICON_ENTRY_H_ */
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/*
 * Copyright 2008 Michael Lester <element3260@gmail.com>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdint.h>
#include <string.h>

#include "utils/nsoption.h"
#include "utils/log.h"
#include "netsurf/browser_window.h"
#include "desktop/search.h"

#include "gtk/compat.h"
#include "gtk/toolbar_items.h"
#include "gtk/scaffolding.h"
#include "gtk/window.h"
#include "gtk/search.h"
#include "gtk/tabs.h"

#define TAB_WIDTH_N_CHARS 15

static gint srcpagenum;

/**
 * callback to update sizes when style-set gtk signal
 */
static void
nsgtk_tab_update_size(GtkWidget *hbox,
		      GtkStyle *previous_style,
		      GtkWidget *close_button)
{
	PangoFontMetrics *metrics;
	PangoContext *context;
	int char_width, h, w;
	GtkStyleContext *style;
	GtkStateFlags state;

	state = nsgtk_widget_get_state_flags(hbox);
	style = nsgtk_widget_get_style_context(hbox);

	context = gtk_widget_get_pango_context(hbox);
	metrics = pango_context_get_metrics(context,
				nsgtk_style_context_get_font(style, state),
				pango_context_get_language(context));

	char_width = pango_font_metrics_get_approximate_digit_width(metrics);
	pango_font_metrics_unref(metrics);

	nsgtk_icon_size_lookup_for_settings(gtk_widget_get_settings (hbox),
			GTK_ICON_SIZE_MENU, &w, &h);

	gtk_widget_set_size_request(hbox,
			TAB_WIDTH_N_CHARS * PANGO_PIXELS(char_width) + 2 * w,
			-1);

	gtk_widget_set_size_request(close_button, w + 4, h + 4);
}


/**
 * gtk event handler for button release on tab hbox
 */
static gboolean
nsgtk_tab_button_release(GtkWidget *widget,
			 GdkEventButton *event,
			 gpointer user_data)
{
	GtkWidget *page;

	if ((event->type == GDK_BUTTON_RELEASE) && (event->button == 2)) {
		page = (GtkWidget *)user_data;
		gtk_widget_destroy(page);
		return TRUE;
	}
	return FALSE;
}


/**
 * Create a notebook tab label
 *
 * \param page The page content widget
 * \param title The title of the page
 * \param icon_pixbuf The icon of the page
 */
static GtkWidget *
nsgtk_tab_label_setup(GtkWidget *page,
		      const char *title,
		      GdkPixbuf *icon_pixbuf)
{
	GtkWidget *ebox, *hbox, *favicon, *label, *button, *close;

	/* horizontal box */
	hbox = nsgtk_hbox_new(FALSE, 3);

	/* event box */
	ebox = gtk_event_box_new();
	gtk_widget_set_events(ebox, GDK_BUTTON_PRESS_MASK);
	gtk_container_add(GTK_CONTAINER(ebox), hbox);

	/* construct a favicon */
	favicon = gtk_image_new();
	if (icon_pixbuf != NULL) {
		gtk_image_set_from_pixbuf(GTK_IMAGE(favicon), icon_pixbuf);
	}

	/* construct a label */
	label = gtk_label_new(title);
	gtk_label_set_ellipsize(GTK_LABEL(label), PANGO_ELLIPSIZE_END);
	gtk_label_set_single_line_mode(GTK_LABEL(label), TRUE);
	nsgtk_widget_set_alignment(label, GTK_ALIGN_START, GTK_ALIGN_CENTER);
	nsgtk_widget_set_margins(label, 0, 0);
	gtk_widget_show(label);

	/* construct a close button  */
	button = gtk_button_new();

	close = nsgtk_image_new_from_stock(NSGTK_STOCK_CLOSE,
					   GTK_ICON_SIZE_LARGE_TOOLBAR);
	gtk_container_add(GTK_CONTAINER(button), close);
	nsgtk_button_set_focus_on_click(GTK_BUTTON(button), FALSE);
	gtk_button_set_relief(GTK_BUTTON(button), GTK_RELIEF_NONE);
	gtk_widget_set_tooltip_text(button, "Close this tab.");

	/* pack the widgets into the label box */
	gtk_box_pack_start(GTK_BOX(hbox), favicon, FALSE, FALSE, 0);
	gtk_box_pack_start(GTK_BOX(hbox), label, TRUE, TRUE, 0);
	gtk_box_pack_start(GTK_BOX(hbox), button, FALSE, FALSE, 0);

	/* make the icon and label widgets findable by name */
	g_object_set_data(G_OBJECT(ebox), "favicon", favicon);
	g_object_set_data(G_OBJECT(ebox), "label", label);

	/* attach signal handlers */
	g_signal_connect_swapped(button,
				 "clicked",
				 G_CALLBACK(gtk_widget_destroy), page);

	g_signal_connect(hbox,
			 "style-set",
			 G_CALLBACK(nsgtk_tab_update_size),
			 button);

	g_signal_connect(ebox,
			 "button-release-event",
			 G_CALLBACK(nsgtk_tab_button_release),
			 page);


	gtk_widget_show_all(ebox);

	return ebox;
}


/**
 * The before switch-page gtk signal handler
 *
 * This signal is handled both before and after delivery to work round
 * issue that setting the selected tab during the switch-page signal
 * fails
 *
 * \param notebook The notebook being changed
 * \param page The notebook page being switched to
 * \param selpagenum The currently selected page number
 * \param user_data Unused
 */
static void
nsgtk_tab_switch_page(GtkNotebook *notebook,
		      GtkWidget *page,
		      guint selpagenum,
		      gpointer user_data)
{
	srcpagenum = gtk_notebook_get_current_page(notebook);
}


/**
 * The after switch-page gtk signal handler
 *
 * \param notebook The notebook being changed
 * \param selpage The notebook page selected
 * \param selpagenum The currently selected page number
 * \param user_data Unused
 */
static void
nsgtk_tab_switch_page_after(GtkNotebook *notebook,
			    GtkWidget *selpage,
			    guint selpagenum,
			    gpointer user_data)
{
	GtkWidget *srcpage;
	GtkWidget *addpage;
	GtkMenuBar *menubar;
	struct gui_window *gw = NULL;
	nserror res = NSERROR_INVALID;

	addpage = g_object_get_data(G_OBJECT(notebook), "addtab");

	/* check if trying to select the "add page" tab */
	if (selpage != addpage) {
		NSLOG(netsurf, INFO, "sel %d", selpagenum);
		menubar = nsgtk_scaffolding_menu_bar(nsgtk_scaffolding_from_notebook(notebook));
		gw = g_object_get_data(G_OBJECT(selpage), "gui_window");
		if (gw != NULL) {
			/* tab with web page in it */
			nsgtk_scaffolding_set_top_level(gw);
			gtk_widget_show(GTK_WIDGET(addpage));
			gtk_widget_set_sensitive(GTK_WIDGET(menubar), true);
		} else {
			/* tab with non browser content (e.g. tb customize) */
			gtk_widget_hide(GTK_WIDGET(addpage));
			gtk_widget_set_sensitive(GTK_WIDGET(menubar), false);
		}
		return;
	}

	NSLOG(netsurf, INFO, "src %d sel %d", srcpagenum, selpagenum);

	/* ensure the add tab is not already selected */
	if ((srcpagenum == -1) || (srcpagenum == (gint)selpagenum)) {
		return;
	}

	srcpage = gtk_notebook_get_nth_page(notebook, srcpagenum);

	gw = g_object_get_data(G_OBJECT(srcpage), "gui_window");

	if (gw != NULL) {
		res = nsgtk_window_item_activate(gw, NEWTAB_BUTTON);
	}
	if (res != NSERROR_OK) {
		NSLOG(netsurf, INFO, "Failed to open new tab.");
	}
}


/**
 * The tab reordered gtk signal handler
 *
 * \param notebook The notebook being changed
 * \param page_num The currently selected page number
 * \param user_data Unused
 */
static void
nsgtk_tab_page_reordered(GtkNotebook *notebook,
			 GtkWidget *child,
			 guint page_num,
			 gpointer user_data)
{
	gint pages;
	GtkWidget *addpage;

	pages = gtk_notebook_get_n_pages(notebook);
	addpage = g_object_get_data(G_OBJECT(notebook), "addtab");

	if (((gint)page_num == (pages - 1)) &&
	    (child != addpage)) {
		/* moved tab to end */
		gtk_notebook_reorder_child(notebook, addpage, -1);
	}
}

/**
 * The tab orientation signal handler
 *
 * \param notebook The notebook being changed
 * \param page_num The currently selected page number
 * \param user_data Unused
 */
static void
nsgtk_tab_orientation(GtkNotebook *notebook)
{
	switch (nsoption_int(position_tab)) {
	case 0:
		gtk_notebook_set_tab_pos(notebook, GTK_POS_TOP);
		break;

	case 1:
		gtk_notebook_set_tab_pos(notebook, GTK_POS_LEFT);
		break;

	case 2:
		gtk_notebook_set_tab_pos(notebook, GTK_POS_RIGHT);
		break;

	case 3:
		gtk_notebook_set_tab_pos(notebook, GTK_POS_BOTTOM);
		break;

	}
}

/**
 * adds a "new tab" tab
 */
static GtkWidget *
nsgtk_tab_add_newtab(GtkNotebook *notebook)
{
	GtkWidget *tablabel;
	GtkWidget *tabcontents;
	GtkWidget *add;

	tablabel = nsgtk_hbox_new(FALSE, 1);
	tabcontents = nsgtk_hbox_new(FALSE, 1);

	add = gtk_image_new_from_icon_name(NSGTK_STOCK_ADD,
					   GTK_ICON_SIZE_LARGE_TOOLBAR);
	gtk_widget_set_tooltip_text(add, "New Tab");

	gtk_box_pack_start(GTK_BOX(tablabel), add, FALSE, FALSE, 0);

	gtk_widget_show_all(tablabel);

	gtk_notebook_append_page(notebook, tabcontents, tablabel);

	gtk_notebook_set_tab_reorderable(notebook, tabcontents, false);

	gtk_widget_show_all(tabcontents);

	g_object_set_data(G_OBJECT(notebook), "addtab", tabcontents);

	return tablabel;
}


/**
 * callback to alter tab visibility when pages are added or removed
 */
static void
nsgtk_tab_visibility_update(GtkNotebook *notebook, GtkWidget *child, guint page)
{
	gint pagec;
	GtkWidget *addpage;

	pagec = gtk_notebook_get_n_pages(notebook);
	if (pagec > 1) {
		addpage = g_object_get_data(G_OBJECT(notebook), "addtab");
		if (addpage != NULL) {
			pagec--; /* skip the add tab */
			if ((gint)page == pagec) {
				/* ensure the add new tab cannot be current */
				gtk_notebook_set_current_page(notebook,
							      page - 1);
			}
		}
	}

	if ((nsoption_bool(show_single_tab) == true) || (pagec > 1)) {
		gtk_notebook_set_show_tabs(notebook, TRUE);
	} else {
		gtk_notebook_set_show_tabs(notebook, FALSE);
	}
}


/* exported interface documented in gtk/tabs.h */
void nsgtk_tab_options_changed(GtkNotebook *notebook)
{
	nsgtk_tab_orientation(notebook);
	nsgtk_tab_visibility_update(notebook, NULL, 0);
}


/* exported interface documented in gtk/tabs.h */
nserror nsgtk_notebook_create(GtkBuilder *builder, GtkNotebook **notebook_out)
{
	GtkNotebook *notebook;

	notebook = GTK_NOTEBOOK(gtk_builder_get_object(builder, "notebook"));

	nsgtk_tab_add_newtab(notebook);

	g_signal_connect(notebook,
			 "switch-page",
			 G_CALLBACK(nsgtk_tab_switch_page),
			 NULL);
	g_signal_connect_after(notebook,
			       "switch-page",
			       G_CALLBACK(nsgtk_tab_switch_page_after),
			       NULL);
	g_signal_connect(notebook,
			 "page-removed",
			 G_CALLBACK(nsgtk_tab_visibility_update),
			 NULL);
	g_signal_connect(notebook,
			 "page-added",
			 G_CALLBACK(nsgtk_tab_visibility_update),
			 NULL);
	g_signal_connect(notebook,
			 "page-reordered",
			 G_CALLBACK(nsgtk_tab_page_reordered),
			 NULL);

	nsgtk_tab_options_changed(notebook);

	*notebook_out = notebook;

	return NSERROR_OK;
}

/* exported interface documented in gtk/tabs.h */
nserror
nsgtk_tab_add_page(GtkNotebook *notebook,
		   GtkWidget *tab_contents,
		   bool background,
		   const char *title,
		   GdkPixbuf *icon_pixbuf)
{
	GtkWidget *tabBox;
	gint remember;
	gint pages;
	gint newpage;

	tabBox = nsgtk_tab_label_setup(tab_contents, title, icon_pixbuf);

	remember = gtk_notebook_get_current_page(notebook);

	pages = gtk_notebook_get_n_pages(notebook);

	newpage = gtk_notebook_insert_page(notebook, tab_contents, tabBox, pages - 1);

	gtk_notebook_set_tab_reorderable(notebook, tab_contents, true);

	gtk_widget_show_all(tab_contents);

	if (background) {
		gtk_notebook_set_current_page(notebook, remember);
	} else {
		gtk_notebook_set_current_page(notebook, newpage);
	}

	return NSERROR_OK;
}


/* exported interface documented in gtk/tabs.h */
void nsgtk_tab_add(struct gui_window *gw,
		   GtkWidget *tab_contents,
		   bool background,
		   const char *title,
		   GdkPixbuf *icon_pixbuf)
{
	GtkNotebook *notebook;

	g_object_set_data(G_OBJECT(tab_contents), "gui_window", gw);

	notebook = nsgtk_scaffolding_notebook(nsgtk_get_scaffold(gw));

	nsgtk_tab_add_page(notebook, tab_contents, background, title, icon_pixbuf);

}


/* exported interface documented in gtk/tabs.h */
nserror nsgtk_tab_set_icon(GtkWidget *page, GdkPixbuf *pixbuf)
{
	GtkImage *favicon;
	GtkWidget *tab_label;
	GtkNotebook *notebook;

	if (pixbuf == NULL) {
		return NSERROR_INVALID;
	}
	notebook = GTK_NOTEBOOK(gtk_widget_get_ancestor(page, GTK_TYPE_NOTEBOOK));
	if (notebook == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	tab_label = gtk_notebook_get_tab_label(notebook, page);
	if (tab_label == NULL) {
		return NSERROR_INVALID;
	}

	favicon = GTK_IMAGE(g_object_get_data(G_OBJECT(tab_label), "favicon"));

	gtk_image_set_from_pixbuf(favicon, pixbuf);

	return NSERROR_OK;
}


/* exported interface documented in gtk/tabs.h */
nserror nsgtk_tab_set_title(GtkWidget *page, const char *title)
{
	GtkLabel *label;
	GtkWidget *tab_label;
	GtkNotebook *notebook;

	if (title == NULL) {
		return NSERROR_INVALID;
	}

	notebook = GTK_NOTEBOOK(gtk_widget_get_ancestor(page, GTK_TYPE_NOTEBOOK));
	if (notebook == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	tab_label = gtk_notebook_get_tab_label(notebook, page);
	if (tab_label == NULL) {
		return NSERROR_INVALID;
	}

	label = GTK_LABEL(g_object_get_data(G_OBJECT(tab_label), "label"));

	gtk_label_set_text(label, title);
	gtk_widget_set_tooltip_text(tab_label, title);

	return NSERROR_OK;
}

/* exported interface documented in gtk/tabs.h */
nserror nsgtk_tab_close_current(GtkNotebook *notebook)
{
	gint pagen;
	GtkWidget *page;
	struct gui_window *gw;
	GtkWidget *addpage;

	pagen = gtk_notebook_get_current_page(notebook);
	if (pagen == -1) {
		return NSERROR_OK;
	}

	page = gtk_notebook_get_nth_page(notebook, pagen);
	if (page == NULL) {
		return NSERROR_OK;
	}

	addpage = g_object_get_data(G_OBJECT(notebook), "addtab");
	if (page == addpage) {
		/* the add new tab page is current, cannot close that */
		return NSERROR_OK;
	}

	gw = g_object_get_data(G_OBJECT(page), "gui_window");
	if (gw == NULL) {
		return NSERROR_OK;
	}

	nsgtk_window_destroy_browser(gw);

	return NSERROR_OK;
}

nserror nsgtk_tab_prev(GtkNotebook *notebook)
{
	gtk_notebook_prev_page(notebook);

	return NSERROR_OK;

}

nserror nsgtk_tab_next(GtkNotebook *notebook)
{
	gint pagen;
	GtkWidget *page;
	GtkWidget *addpage;

	pagen = gtk_notebook_get_current_page(notebook);
	if (pagen == -1) {
		return NSERROR_OK;
	}

	page = gtk_notebook_get_nth_page(notebook, pagen + 1);
	if (page == NULL) {
		return NSERROR_OK;
	}

	addpage = g_object_get_data(G_OBJECT(notebook), "addtab");
	if (page == addpage) {
		/* cannot make add new tab page current */
		return NSERROR_OK;
	}

	gtk_notebook_set_current_page(notebook, pagen + 1);

	return NSERROR_OK;
}
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/*
 * Copyright 2008 Michael Lester <element3260@gmail.com>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_GTK_TABS_H_
#define NETSURF_GTK_TABS_H_

struct gui_window;

/**
 * create notebook
 *
 * creates a notebook for use inside a window, creates the special add
 *   page(tab) and attaches all signals.
 *
 * \param builder the gtk builder object to create notbook from
 * \param notebook_out reciveds the created notebook
 * \return NSERROR_OK and notebook_out updated else error code
 */
nserror nsgtk_notebook_create(GtkBuilder *builder, GtkNotebook **notebook_out);

/**
 * Add new gui window page to notebook.
 */
void nsgtk_tab_add(struct gui_window *window, GtkWidget *tab_contents, bool background, const char *title, GdkPixbuf *icon_pixbuf);

/**
 * Add new page to a notebook
 */
nserror nsgtk_tab_add_page(GtkNotebook *notebook, GtkWidget *tab_contents, bool background, const char *title, GdkPixbuf *icon_pixbuf);


/**
 * set the tab title
 *
 * The tab title will be set to the parameter
 *
 * \note currently only called from nsgtk_window_set_title()
 *
 * \param page The page widget that was added to the notebook
 * \param title The title text which may not be NULL.
 * \return NSERROR_OK on sucess else appropriate code.
 */
nserror nsgtk_tab_set_title(GtkWidget *page, const char *title);

/**
 * set the tab icon
 *
 * The tab icon will be set to the \a pixbuf parameter
 *
 * \param page The page widget that was added to the notebook
 * \param pixbuf The pixbuf to set the icon to.
 * \return NSERROR_OK on sucess else appropriate code.
 */
nserror nsgtk_tab_set_icon(GtkWidget *page, GdkPixbuf *pixbuf);

void nsgtk_tab_options_changed(GtkNotebook *notebook);
nserror nsgtk_tab_close_current(GtkNotebook *notebook);
nserror nsgtk_tab_prev(GtkNotebook *notebook);
nserror nsgtk_tab_next(GtkNotebook *notebook);

#endif
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/*
 * Copyright 2008 Rob Kendrick <rjek@netsurf-browser.org>
 * Copyright 2008 Sean Fox <dyntryx@gmail.com>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdio.h>
#include <stdlib.h>
#include <stdarg.h>
#include <gtk/gtk.h>
#include <stdint.h>

#include "utils/log.h"

#include "gtk/resources.h"
#include "gtk/throbber.h"

/**
 * Throbber images context
 */
struct nsgtk_throbber
{
	int nframes; /**< Number of frames in the throbber */
	GdkPixbuf **framedata; /* pixbuf data for the frames */
};

static struct nsgtk_throbber *nsgtk_throbber = NULL;

#define THROBBER_FRAMES 9
#define THROBBER_FMT "throbber/throbber%d.png"

/* exported interface documented in gtk/throbber.h */
nserror nsgtk_throbber_init(void)
{
	nserror res = NSERROR_OK;
	struct nsgtk_throbber *throb;
	int frame;
	char resname[] = THROBBER_FMT;

	throb = malloc(sizeof(*throb));
	if (throb == NULL) {
		return NSERROR_NOMEM;
	}

	throb->framedata = malloc(sizeof(GdkPixbuf *) * THROBBER_FRAMES);
	if (throb->framedata == NULL) {
		free(throb);
		return NSERROR_NOMEM;
	}

	for (frame = 0; frame < THROBBER_FRAMES; frame++) {
		snprintf(resname, sizeof(resname), THROBBER_FMT, frame);
		res = nsgdk_pixbuf_new_from_resname(resname,
						    throb->framedata + frame);
		if (res != NSERROR_OK) {
			break;
		}
		NSLOG(netsurf, INFO, "%s", resname);
	}

	if (frame < 1) {
		/* we need at least two frames - one for idle, one for active */
		NSLOG(netsurf, INFO,
		      "Insufficent number of frames (%d) in throbber animation.",
		      frame);
		res = NSERROR_INIT_FAILED;
	}

	throb->nframes = frame;
	nsgtk_throbber = throb;
	return res;
}

/* exported interface documented in gtk/throbber.h */
void nsgtk_throbber_finalise(void)
{
	int i;

	for (i = 0; i < nsgtk_throbber->nframes; i++)
		g_object_unref(nsgtk_throbber->framedata[i]);

	free(nsgtk_throbber->framedata);
	free(nsgtk_throbber);

	nsgtk_throbber = NULL;
}


/* exported interface documented in gtk/throbber.h */
nserror nsgtk_throbber_get_frame(int frame, GdkPixbuf **pixbuf)
{
	nserror res = NSERROR_OK;

	/* ensure initialisation */
	if (nsgtk_throbber == NULL) {
		res = nsgtk_throbber_init();
	}
	if (res != NSERROR_OK) {
		return res;
	}

	/* ensure frame in range */
	if ((frame < 0) || (frame >= nsgtk_throbber->nframes)) {
		return NSERROR_BAD_SIZE;
	}

	/* ensure there is frame data */
	if (nsgtk_throbber->framedata[frame] == NULL) {
		return NSERROR_INVALID;
	}

	*pixbuf = nsgtk_throbber->framedata[frame];
	return NSERROR_OK;
}
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/*
 * Copyright 2008 Rob Kendrick <rjek@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_GTK_THROBBER_H
#define NETSURF_GTK_THROBBER_H

/**
 * Initialise global throbber context
 */
nserror nsgtk_throbber_init(void);

/**
 * release global throbber context
 */
void nsgtk_throbber_finalise(void);

/**
 * get the pixbuf of a given frame of the throbber
 *
 * \param frame The frame number starting at 0 for stopped frame
 * \param pixbuf updated on success
 * \return NSERROR_OK and pixbuf updated on success, NSERROR_BAD_SIZE if frame
 *          is out of range else error code.
 */
nserror nsgtk_throbber_get_frame(int frame, GdkPixbuf **pixbuf);

#endif /* NETSURF_GTK_THROBBER_H */
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/*
 * Copyright 2019 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * implementation of toolbar to control browsing context
 */

#include <stdlib.h>
#include <string.h>
#include <unistd.h>
#include <errno.h>
#include <gtk/gtk.h>

#include "utils/log.h"
#include "utils/messages.h"
#include "utils/nsoption.h"
#include "utils/file.h"
#include "utils/nsurl.h"
#include "utils/corestrings.h"
#include "desktop/browser_history.h"
#include "desktop/searchweb.h"
#include "desktop/search.h"
#include "desktop/save_complete.h"
#include "desktop/save_text.h"
#include "desktop/print.h"
#include "desktop/hotlist.h"
#include "netsurf/content.h"
#include "netsurf/browser_window.h"
#include "netsurf/keypress.h"

#include "gtk/toolbar_items.h"
#include "gtk/completion.h"
#include "gtk/gui.h"
#include "gtk/warn.h"
#include "gtk/search.h"
#include "gtk/throbber.h"
#include "gtk/scaffolding.h"
#include "gtk/window.h"
#include "gtk/compat.h"
#include "gtk/resources.h"
#include "gtk/schedule.h"
#include "gtk/local_history.h"
#include "gtk/global_history.h"
#include "gtk/viewsource.h"
#include "gtk/download.h"
#include "gtk/viewdata.h"
#include "gtk/tabs.h"
#include "gtk/print.h"
#include "gtk/layout_pango.h"
#include "gtk/preferences.h"
#include "gtk/hotlist.h"
#include "gtk/cookies.h"
#include "gtk/about.h"
#include "gtk/gdk.h"
#include "gtk/bitmap.h"
#include "gtk/page_info.h"
#include "gtk/toolbar.h"

/**
 * button location indicating button is not to be shown
 */
#define INACTIVE_LOCATION (-1)

/**
 * time (in ms) between throbber animation frame updates
 */
#define THROBBER_FRAME_TIME (100)

/**
 * the minimum number of columns in the tool store
 */
#define NSGTK_MIN_STORE_COLUMNS 4

/**
 * the 'standard' width of a button that makes sufficient of its label visible
 */
#define NSGTK_BUTTON_WIDTH 120

/**
 * the 'standard' height of a button that fits as many toolbars as
 *   possible into the store
 */
#define NSGTK_BUTTON_HEIGHT 70

/**
 * the 'normal' width of the websearch bar
 */
#define NSGTK_WEBSEARCH_WIDTH 150

/**
 * toolbar item context
 */
struct nsgtk_toolbar_item {

	/**
	 * GTK widget in the toolbar
	 */
	GtkToolItem *button;

	/**
	 * location index in toolbar
	 */
	int location;

	/**
	 * if the item is currently sensitive in the toolbar
	 */
	bool sensitivity;

	/**
	 * textural name used in serialising items
	 */
	const char *name;

	/**
	 * button clicked on toolbar handler
	 */
	gboolean (*clicked)(GtkWidget *widget, gpointer data);

	/**
	 * handler when dragging from customisation toolbox to toolbar
	 */
	void *dataplus;

	/**
	 * handler when dragging from toolbar to customisation toolbox
	 */
	void *dataminus;
};

/**
 * Location focus state machine
 *
 * 1. If we don't care, we're in LFS_IDLE
 * 2. When we create a new toolbar, we can put it into
 *    LFS_WANT which means that we want the url bar to focus
 * 3. When we start throbbing if we're in LFS_WANT we move to LFS_THROB
 * 4. When we stop throbbing, if we're in LFS_THROB we move to LFS_LAST
 *
 * While not in LFS_IDLE, if the url bar is updated and we previously had it
 * fully selected then we reselect it all.  If we're in LFS_LAST we move to
 * LFS_IDLE at that point.
 */
typedef enum {
	LFS_IDLE, /**< Nothing to do */
	LFS_WANT, /**< Want focus, will apply */
	LFS_THROB, /**< Want focus, we have started throbbing */
	LFS_LAST, /**< Last chance for a focus update */
} nsgtk_toolbar_location_focus_state;

/**
 * control toolbar context
 */
struct nsgtk_toolbar {
	/** gtk toolbar widget */
	GtkToolbar *widget;

	/* toolbar size allocation context */
	int offset;
	int toolbarmem;
	int toolbarbase;
	int historybase;

	/**
	 * Toolbar item contexts
	 */
	struct nsgtk_toolbar_item items[PLACEHOLDER_BUTTON];

	/**
	 * Current frame of throbber animation
	 */
	int throb_frame;

	/**
	 * Web search widget
	 */
	GtkWidget *webSearchEntry;

	/**
	 * callback to obtain a browser window for navigation
	 */
	struct browser_window *(*get_bw)(void *ctx);

	/**
	 * context passed to get_bw function
	 */
	void *get_ctx;

	/**
	 * Location focus state machine, current state
	 */
	nsgtk_toolbar_location_focus_state loc_focus;
};


/**
 * toolbar cusomisation context
 */
struct nsgtk_toolbar_customisation {
	/**
	 * first entry is a toolbar widget so a customisation widget
	 *   can be cast to toolbar and back.
	 */
	struct nsgtk_toolbar toolbar;

	/**
	 * The top level container (tabBox)
	 */
	GtkWidget *container;

	/**
	 * The vertical box into which the available tools are shown
	 */
	GtkBox *toolbox;

	/**
	 * widget handles for items in the customisation toolbox area
	 */
	GtkToolItem *items[PLACEHOLDER_BUTTON];

	/**
	 * which item is being dragged
	 */
	int dragitem; /* currentbutton */
	/**
	 * true if item being dragged onto toolbar, false if from toolbar
	 */
	bool dragfrom; /*fromstore */

};


/* forward declaration */
static nserror toolbar_item_create(nsgtk_toolbar_button id,
				   struct nsgtk_toolbar_item *item_out);


/**
 * returns a string without its underscores
 *
 * \param s The string to change.
 * \param replacespace true to insert a space where there was an underscore
 * \return The altered string
 */
static char *remove_underscores(const char *s, bool replacespace)
{
	size_t i, ii, len;
	char *ret;
	len = strlen(s);
	ret = malloc(len + 1);
	if (ret == NULL) {
		return NULL;
	}
	for (i = 0, ii = 0; i < len; i++) {
		if (s[i] != '_') {
			ret[ii++] = s[i];
		} else if (replacespace) {
			ret[ii++] = ' ';
		}
	}
	ret[ii] = '\0';
	return ret;
}


/**
 * create throbber toolbar item widget
 *
 * create a gtk entry widget with a completion attached
 */
static GtkToolItem *
make_toolbar_item_throbber(bool sensitivity, bool edit)
{
	nserror res;
	GtkToolItem *item;
	GdkPixbuf *pixbuf;
	GtkWidget *image;

	res = nsgtk_throbber_get_frame(0, &pixbuf);
	if (res != NSERROR_OK) {
		return NULL;
	}

	if (edit) {
		const char *msg;
		msg = messages_get("ToolThrob");
		item = gtk_tool_button_new(
				GTK_WIDGET(gtk_image_new_from_pixbuf(pixbuf)),
				msg);
	} else {
		item = gtk_tool_item_new();

		image = gtk_image_new_from_pixbuf(pixbuf);
		if (image != NULL) {
			nsgtk_widget_set_alignment(image,
						   GTK_ALIGN_CENTER,
						   GTK_ALIGN_CENTER);
			nsgtk_widget_set_margins(image, 3, 0);

			gtk_container_add(GTK_CONTAINER(item), image);
		}
	}
	gtk_widget_set_sensitive(GTK_WIDGET(item), sensitivity);

	return item;
}


/**
 * create url bar toolbar item widget
 *
 * create a gtk entry widget with a completion attached
 *
 * \param sensitivity if the entry should be created sensitive to input
 * \param edit if the entry should be editable
 */
static GtkToolItem *
make_toolbar_item_url_bar(bool sensitivity, bool edit)
{
	GtkToolItem *item;
	GtkWidget *entry;
	GtkEntryCompletion *completion;

	entry = nsgtk_entry_new();

	if (entry == NULL) {
		return NULL;
	}
	nsgtk_entry_set_icon_from_icon_name(entry,
					    GTK_ENTRY_ICON_PRIMARY,
					    "page-info-internal");

	if (edit) {
		gtk_entry_set_width_chars(GTK_ENTRY(entry), 9);

		item = gtk_tool_button_new(NULL, "URL");
		gtk_tool_button_set_icon_widget(GTK_TOOL_BUTTON(item), entry);
	} else {
		completion = gtk_entry_completion_new();
		if (completion != NULL) {
			gtk_entry_set_completion(GTK_ENTRY(entry), completion);
		}

		item = gtk_tool_item_new();
		if (item == NULL) {
			return NULL;
		}

		gtk_container_add(GTK_CONTAINER(item), entry);
		gtk_tool_item_set_expand(item, TRUE);

	}
	gtk_widget_set_sensitive(GTK_WIDGET(item), TRUE);
	gtk_widget_set_sensitive(GTK_WIDGET(entry), sensitivity);

	return item;
}


/**
 * create web search toolbar item widget
 */
static GtkToolItem *
make_toolbar_item_websearch(bool sensitivity, bool edit)
{
	GtkToolItem *item;
	nserror res;
	GtkWidget *entry;
	struct bitmap *bitmap;
	GdkPixbuf *pixbuf = NULL;

	res = search_web_get_provider_bitmap(&bitmap);
	if ((res == NSERROR_OK) && (bitmap != NULL)) {
		pixbuf = nsgdk_pixbuf_get_from_surface(bitmap->surface, 32, 32);
	}

	entry = nsgtk_entry_new();

	if (entry == NULL) {
		return NULL;
	}

	if (pixbuf != NULL) {
		nsgtk_entry_set_icon_from_pixbuf(entry,
						 GTK_ENTRY_ICON_PRIMARY,
						 pixbuf);
		g_object_unref(pixbuf);
	} else {
		nsgtk_entry_set_icon_from_icon_name(entry,
						    GTK_ENTRY_ICON_PRIMARY,
						    NSGTK_STOCK_INFO);
	}

	if (edit) {
		gtk_entry_set_width_chars(GTK_ENTRY(entry), 9);

		item = gtk_tool_button_new(NULL, "Web Search");
		gtk_tool_button_set_icon_widget(GTK_TOOL_BUTTON(item),
						entry);
	} else {
		gtk_widget_set_size_request(entry, NSGTK_WEBSEARCH_WIDTH, -1);

		item = gtk_tool_item_new();
		if (item == NULL) {
			return NULL;
		}

		gtk_container_add(GTK_CONTAINER(item), entry);
	}
	gtk_widget_set_sensitive(GTK_WIDGET(item), TRUE);
	gtk_widget_set_sensitive(GTK_WIDGET(entry), sensitivity);

	return item;
}


/**
 * create local history toolbar item widget
 */
static GtkToolItem *
make_toolbar_item_history(bool sensitivity, bool edit)
{
	GtkToolItem *item;
	const char *msg = "H";
	char *label = NULL;

	if (edit) {
		msg = messages_get("gtkLocalHistory");
	}
	label = remove_underscores(msg, false);
	item = gtk_tool_button_new(NULL, label);
	if (label != NULL) {
		free(label);
	}
	gtk_tool_button_set_icon_name(GTK_TOOL_BUTTON(item), "local-history");

	/* set history widget minimum width */
	gtk_widget_set_size_request(GTK_WIDGET(item), 20, -1);
	gtk_widget_set_sensitive(GTK_WIDGET(item), sensitivity);

	return item;
}


/**
 * create generic button toolbar item widget
 */
static GtkToolItem *
make_toolbar_item_button(const char *labelmsg,
			 const char *iconname,
			 bool sensitivity,
			 bool edit)
{
	GtkToolItem *item;
	char *label = NULL;

	label = remove_underscores(messages_get(labelmsg), false);

	item = gtk_tool_button_new(NULL, label);
	if (label != NULL) {
		free(label);
	}

	if (item != NULL) {
		gtk_tool_button_set_icon_name(GTK_TOOL_BUTTON(item), iconname);

		gtk_widget_set_sensitive(GTK_WIDGET(item), sensitivity);
		if (edit) {
			nsgtk_widget_set_margins(GTK_WIDGET(item), 0, 0);
		}
	}

	return item;
}


/**
 * widget factory for creation of toolbar item widgets
 *
 * \param i the id of the widget
 * \param theme the theme to make the widgets from
 * \return gtk widget
 */
static GtkToolItem *
make_toolbar_item(nsgtk_toolbar_button itemid, bool sensitivity)
{
	GtkToolItem *toolitem = NULL;

	switch(itemid) {
#define TOOLBAR_ITEM_y(identifier, label, iconame)
#define TOOLBAR_ITEM_n(identifier, label, iconame)
#define TOOLBAR_ITEM_t(identifier, label, iconame)		\
	case identifier:					\
		toolitem = make_toolbar_item_button(#label, iconame, sensitivity, false); \
		break;
#define TOOLBAR_ITEM_b(identifier, label, iconame)		\
	case identifier:					\
		toolitem = make_toolbar_item_button(#label, iconame, sensitivity, false); \
		break;
#define TOOLBAR_ITEM(identifier, name, snstvty, clicked, activate, label, iconame) \
		TOOLBAR_ITEM_ ## clicked(identifier, label, iconame)

#include "gtk/toolbar_items.h"

#undef TOOLBAR_ITEM_t
#undef TOOLBAR_ITEM_b
#undef TOOLBAR_ITEM_n
#undef TOOLBAR_ITEM_y
#undef TOOLBAR_ITEM

	case HISTORY_BUTTON:
		toolitem = make_toolbar_item_history(sensitivity, false);
		break;

	case URL_BAR_ITEM:
		toolitem = make_toolbar_item_url_bar(sensitivity, false);
		break;

	case THROBBER_ITEM:
		toolitem = make_toolbar_item_throbber(sensitivity, false);
		break;

	case WEBSEARCH_ITEM:
		toolitem = make_toolbar_item_websearch(sensitivity, false);
		break;

	default:
		break;

	}
	return toolitem;
}


/**
 * widget factory for creation of toolbar item widgets for the toolbox
 *
 * \param itemid the id of the widget
 * \return gtk tool item widget
 */
static GtkToolItem *
make_toolbox_item(nsgtk_toolbar_button itemid, bool bar)
{
	GtkToolItem *toolitem = NULL;

	switch(itemid) {
#define TOOLBAR_ITEM_y(identifier, label, iconame)
#define TOOLBAR_ITEM_n(identifier, label, iconame)
#define TOOLBAR_ITEM_t(identifier, label, iconame)		\
	case identifier:					\
		if (bar) {						\
			toolitem = make_toolbar_item_button(#label, iconame, true, true); \
		}							\
		break;
#define TOOLBAR_ITEM_b(identifier, label, iconame)		\
	case identifier:					\
		toolitem = make_toolbar_item_button(#label, iconame, true, true); \
		break;
#define TOOLBAR_ITEM(identifier, name, snstvty, clicked, activate, label, iconame) \
		TOOLBAR_ITEM_ ## clicked(identifier, label, iconame)

#include "gtk/toolbar_items.h"

#undef TOOLBAR_ITEM_t
#undef TOOLBAR_ITEM_b
#undef TOOLBAR_ITEM_n
#undef TOOLBAR_ITEM_y
#undef TOOLBAR_ITEM

	case HISTORY_BUTTON:
		toolitem = make_toolbar_item_history(true, true);
		break;

	case URL_BAR_ITEM:
		toolitem = make_toolbar_item_url_bar(false, true);
		break;

	case THROBBER_ITEM:
		toolitem = make_toolbar_item_throbber(true, true);
		break;

	case WEBSEARCH_ITEM:
		toolitem = make_toolbar_item_websearch(false, true);
		break;

	default:
		break;

	}
	return toolitem;
}


/**
 * target entry for drag source
 */
static GtkTargetEntry target_entry = {
	 (char *)"nsgtk_button_data",
	 GTK_TARGET_SAME_APP,
	 0
};


/**
 * find the toolbar item with a given location.
 *
 * \param tb the toolbar instance
 * \param locaction the location to search for
 * \return the item id for a location
 */
static nsgtk_toolbar_button
itemid_from_location(struct nsgtk_toolbar *tb, int location)
{
	int iidx;
	for (iidx = BACK_BUTTON; iidx < PLACEHOLDER_BUTTON; iidx++) {
		if (tb->items[iidx].location == location) {
			break;
		}
	}
	return iidx;
}


/**
 * save toolbar settings to file
 */
static nserror
nsgtk_toolbar_customisation_save(struct nsgtk_toolbar *tb)
{
	int iidx; /* item index */
	char *order; /* item ordering */
	char *start; /* start of next item name to be output */
	int orderlen = 0; /* length of item ordering */
	nsgtk_toolbar_button itemid;
	int location;
	char *choices = NULL;

	for (iidx = BACK_BUTTON; iidx < PLACEHOLDER_BUTTON; iidx++) {
		if (tb->items[iidx].location != INACTIVE_LOCATION) {
			orderlen += strlen(tb->items[iidx].name);
			orderlen++; /* allow for separator */
		}
	}

	/* ensure there are some items to store */
	if (orderlen == 0) {
		return NSERROR_INVALID;
	}

	order = malloc(orderlen);
	if (order == NULL) {
		return NSERROR_NOMEM;
	}

	start = order;

	for (location = BACK_BUTTON;
	     location < PLACEHOLDER_BUTTON;
	     location++) {
		itemid = itemid_from_location(tb, location);
		if (itemid == PLACEHOLDER_BUTTON) {
			/* no more filled locations */
			break;
		}
		start += snprintf(start,
				orderlen - (start - order),
				"%s/",
				tb->items[itemid].name);

		if ((start - order) >= orderlen) {
			break;
		}
	}

	order[orderlen - 1] = 0;

	nsoption_set_charp(toolbar_items, order);

	/* ensure choices are saved */
	netsurf_mkpath(&choices, NULL, 2, nsgtk_config_home, "Choices");
	if (choices != NULL) {
		nsoption_write(choices, NULL, NULL);
		free(choices);
	}

	return NSERROR_OK;
}


/**
 * connect signals to a toolbar item in a customisation toolbar
 *
 * \param tb The toolbar
 * \param itemid The item id within to toolbar to connect
 * \param NSERROR_OK on success
 */
static nserror
toolbar_item_connect_signals(struct nsgtk_toolbar *tb, int itemid)
{
	/* set toolbar items to be a drag source */
	gtk_tool_item_set_use_drag_window(tb->items[itemid].button, TRUE);
	gtk_drag_source_set(GTK_WIDGET(tb->items[itemid].button),
			    GDK_BUTTON1_MASK,
			    &target_entry,
			    1,
			    GDK_ACTION_COPY);
	g_signal_connect(tb->items[itemid].button,
			 "drag-data-get",
			 G_CALLBACK(tb->items[itemid].dataminus),
			 tb);
	return NSERROR_OK;
}


/**
 * customisation container handler for drag drop signal
 *
 * called when a widget is dropped onto the store window
 */
static gboolean
customisation_container_drag_drop_cb(GtkWidget *widget,
				     GdkDragContext *gdc,
				     gint x, gint y,
				     guint time,
				     gpointer data)
{
	struct nsgtk_toolbar_customisation *tbc;
	tbc = (struct nsgtk_toolbar_customisation *)data;
	int location;
	int itemid;

	if ((tbc->dragfrom) || (tbc->dragitem == -1)) {
		tbc->dragitem = -1;
		return FALSE;
	}

	if (tbc->toolbar.items[tbc->dragitem].location == INACTIVE_LOCATION) {
		tbc->dragitem = -1;
		gtk_drag_finish(gdc, TRUE, TRUE, time);
		return FALSE;

	}

	/* update the locations for all the subsequent toolbar items */
	for (location = tbc->toolbar.items[tbc->dragitem].location;
	     location < PLACEHOLDER_BUTTON;
	     location++) {
		itemid = itemid_from_location(&tbc->toolbar, location);
		if (itemid == PLACEHOLDER_BUTTON) {
			break;
		}
		tbc->toolbar.items[itemid].location--;
	}

	/* remove existing item */
	tbc->toolbar.items[tbc->dragitem].location = -1;
	gtk_container_remove(GTK_CONTAINER(tbc->toolbar.widget),
			     GTK_WIDGET(tbc->toolbar.items[tbc->dragitem].button));

	tbc->dragitem = -1;
	gtk_drag_finish(gdc, TRUE, TRUE, time);
	return FALSE;
}


/**
 * customisation container handler for drag motion signal
 *
 * called when hovering above the store
 */
static gboolean
customisation_container_drag_motion_cb(GtkWidget *widget,
				       GdkDragContext *gdc,
				       gint x, gint y,
				       guint time,
				       gpointer data)
{
	return FALSE;
}


/**
 * customisation toolbar handler for drag drop signal
 *
 * called when a widget is dropped onto the toolbar
 */
static gboolean
customisation_toolbar_drag_drop_cb(GtkWidget *widget,
				   GdkDragContext *gdc,
				   gint x,
				   gint y,
				   guint time,
				   gpointer data)
{
	struct nsgtk_toolbar_customisation *tbc;
	tbc = (struct nsgtk_toolbar_customisation *)data;
	gint position; /* drop position in toolbar */
	int location;
	int itemid;
	struct nsgtk_toolbar_item *dragitem; /* toolbar item being dragged */

	position = gtk_toolbar_get_drop_index(tbc->toolbar.widget, x, y);
	if (tbc->dragitem == -1) {
		return TRUE;
	}

	/* pure conveiance variable */
	dragitem = &tbc->toolbar.items[tbc->dragitem];

	/* deal with replacing existing item in toolbar */
	if (dragitem->location != INACTIVE_LOCATION) {
		if (dragitem->location < position) {
			position--;
		}

		/* update the locations for all the subsequent toolbar items */
		for (location = dragitem->location;
		     location < PLACEHOLDER_BUTTON;
		     location++) {
			itemid = itemid_from_location(&tbc->toolbar, location);
			if (itemid == PLACEHOLDER_BUTTON) {
				break;
			}
			tbc->toolbar.items[itemid].location--;
		}

		/* remove existing item */
		dragitem->location = INACTIVE_LOCATION;
		gtk_container_remove(GTK_CONTAINER(tbc->toolbar.widget),
				     GTK_WIDGET(dragitem->button));
	}


	dragitem->button = make_toolbox_item(tbc->dragitem, true);

	if (dragitem->button == NULL) {
		nsgtk_warning("NoMemory", 0);
		return TRUE;
	}

	/* update locations */
	for (location = PLACEHOLDER_BUTTON; location >= position; location--) {
		itemid = itemid_from_location(&tbc->toolbar, location);
		if (itemid != PLACEHOLDER_BUTTON) {
			tbc->toolbar.items[itemid].location++;
		}
	}
	dragitem->location = position;

	gtk_toolbar_insert(tbc->toolbar.widget,
			   dragitem->button,
			   dragitem->location);

	toolbar_item_connect_signals(&tbc->toolbar, tbc->dragitem);
	gtk_widget_show_all(GTK_WIDGET(dragitem->button));
	tbc->dragitem = -1;
	return TRUE;
}


/**
 * customisation toolbar handler for drag data received signal
 *
 * connected to toolbutton drop; perhaps one day it'll work properly
 * so it may replace the global current_button
 */
static gboolean
customisation_toolbar_drag_data_received_cb(GtkWidget *widget,
			    GdkDragContext *gdc,
			    gint x,
			    gint y,
			    GtkSelectionData *selection,
			    guint info,
			    guint time,
			    gpointer data)
{
	return FALSE;
}


/**
 * customisation toolbar handler for drag motion signal
 *
 * called when hovering an item above the toolbar
 */
static gboolean
customisation_toolbar_drag_motion_cb(GtkWidget *widget,
				     GdkDragContext *gdc,
				     gint x,
				     gint y,
				     guint time,
				     gpointer data)
{
	struct nsgtk_toolbar *tb = (struct nsgtk_toolbar *)data;
	GtkToolItem *item;
	gint position; /* position in toolbar */

	item = gtk_tool_button_new(NULL, NULL);
	position = gtk_toolbar_get_drop_index(tb->widget, x, y);

	gtk_toolbar_set_drop_highlight_item(tb->widget, item, position);

	return FALSE; /* drag not in drop zone */
}


/**
 * customisation toolbar handler for drag leave signal
 *
 * called when hovering stops
 */
static void
customisation_toolbar_drag_leave_cb(GtkWidget *widget,
				    GdkDragContext *gdc,
				    guint time,
				    gpointer data)
{
	gtk_toolbar_set_drop_highlight_item(GTK_TOOLBAR(widget), NULL, 0);
}


/**
 * create a new browser window
 *
 * creates a browser window with default url depending on user choices.
 *
 * \param bw The browser window to pass for existing window/
 * \param intab true if the new window should be in a tab else false
 *                for new window.
 * \return NSERROR_OK on success else error code.
 */
static nserror
nsgtk_browser_window_create(struct browser_window *bw, bool intab)
{
	nserror res = NSERROR_OK;
	nsurl *url = NULL;
	int flags = BW_CREATE_HISTORY | BW_CREATE_FOREGROUND | BW_CREATE_FOCUS_LOCATION;

	if (intab) {
		flags |= BW_CREATE_TAB;
	}

	if (!nsoption_bool(new_blank)) {
		const char *addr;
		if (nsoption_charp(homepage_url) != NULL) {
			addr = nsoption_charp(homepage_url);
		} else {
			addr = NETSURF_HOMEPAGE;
		}
		res = nsurl_create(addr, &url);
	}

	if (res == NSERROR_OK) {
		res = browser_window_create(flags, url, NULL, bw, NULL);
	}

	if (url != NULL) {
		nsurl_unref(url);
	}

	return res;
}


/**
 * Apply the user toolbar button settings from configuration
 *
 * GTK specific user option string is a set of fields arranged as
 * [itemreference];[itemlocation]|[itemreference];[itemlocation]| etc
 *
 * \param tb The toolbar to apply customisation to
 * \param NSERROR_OK on success else error code.
 */
static nserror
apply_user_button_customisation(struct nsgtk_toolbar *tb)
{
	const char *tbitems; /* item order user config */
	const char *start;
	const char *end;
	int iidx; /* item index */
	int location = 0; /* location index */

	/* set all button locations to inactive */
	for (iidx = BACK_BUTTON; iidx < PLACEHOLDER_BUTTON; iidx++) {
		tb->items[iidx].location = INACTIVE_LOCATION;
	}

	tbitems = nsoption_charp(toolbar_items);
	if (tbitems == NULL) {
		tbitems = "";
	}

	end = tbitems;
	while (*end != 0) {
		start = end;
		while ((*end != 0) && (*end !='/')) {
			end++;
		}

		for (iidx = BACK_BUTTON; iidx < PLACEHOLDER_BUTTON; iidx++) {
			if (((ssize_t)strlen(tb->items[iidx].name) == (end - start)) &&
			    (strncmp(tb->items[iidx].name, start, end - start) == 0)) {
				tb->items[iidx].location = location++;
				break;
			}
		}

		if (*end == '/') {
			end++;
		}
	}

	if (location == 0) {
		/* completely failed to create any buttons so use defaults */
		tb->items[BACK_BUTTON].location = location++;
		tb->items[HISTORY_BUTTON].location = location++;
		tb->items[FORWARD_BUTTON].location = location++;
		tb->items[RELOADSTOP_BUTTON].location = location++;
		tb->items[URL_BAR_ITEM].location = location++;
		tb->items[WEBSEARCH_ITEM].location = location++;
		tb->items[OPENMENU_BUTTON].location = location++;
		tb->items[THROBBER_ITEM].location = location++;
	}


	return NSERROR_OK;
}


/**
 * callback function to remove a widget from a container
 */
static void container_remove_widget(GtkWidget *widget, gpointer data)
{
	GtkContainer *container = GTK_CONTAINER(data);
	gtk_container_remove(container, widget);
}


/**
 * populates a toolbar with widgets in correct order
 *
 * \param tb toolbar
 * \return NSERROR_OK on success else error code.
 */
static nserror populate_gtk_toolbar_widget(struct nsgtk_toolbar *tb)
{
	int location; /* location index */
	int itemid;

	/* clear the toolbar container of all widgets */
	gtk_container_foreach(GTK_CONTAINER(tb->widget),
			      container_remove_widget,
			      tb->widget);

	/* add widgets to toolbar */
	for (location = 0; location < PLACEHOLDER_BUTTON; location++) {
		itemid = itemid_from_location(tb, location);
		if (itemid == PLACEHOLDER_BUTTON) {
			break;
		}
		tb->items[itemid].button =
			make_toolbar_item(itemid,
					  tb->items[itemid].sensitivity);

		gtk_toolbar_insert(tb->widget,
				   tb->items[itemid].button,
				   location);
	}

	gtk_widget_show_all(GTK_WIDGET(tb->widget));

	return NSERROR_OK;
}


/**
 * populates the customization toolbar with widgets in correct order
 *
 * \param tb toolbar
 * \return NSERROR_OK on success else error code.
 */
static nserror customisation_toolbar_populate(struct nsgtk_toolbar *tb)
{
	int location; /* location index */
	int itemid;

	/* clear the toolbar container of all widgets */
	gtk_container_foreach(GTK_CONTAINER(tb->widget),
			      container_remove_widget,
			      tb->widget);

	/* add widgets to toolbar */
	for (location = 0; location < PLACEHOLDER_BUTTON; location++) {
		itemid = itemid_from_location(tb, location);
		if (itemid == PLACEHOLDER_BUTTON) {
			break;
		}
		tb->items[itemid].button = make_toolbox_item(itemid, true);

		gtk_toolbar_insert(tb->widget,
				   tb->items[itemid].button,
				   location);
	}

	gtk_widget_show_all(GTK_WIDGET(tb->widget));

	return NSERROR_OK;
}


/**
 * find the toolbar item with a given gtk widget.
 *
 * \param tb the toolbar instance
 * \param toolitem the tool item widget to search for
 * \return the item id matching the widget
 */
static nsgtk_toolbar_button
itemid_from_gtktoolitem(struct nsgtk_toolbar *tb, GtkToolItem *toolitem)
{
	int iidx;
	for (iidx = BACK_BUTTON; iidx < PLACEHOLDER_BUTTON; iidx++) {
		if ((tb->items[iidx].location != INACTIVE_LOCATION) &&
		    (tb->items[iidx].button == toolitem)) {
			break;
		}
	}
	return iidx;
}


/**
 * set a toolbar items sensitivity
 *
 * note this does not set menu items sensitivity
 */
static nserror
set_item_sensitivity(struct nsgtk_toolbar_item *item, bool sensitivity)
{
	if (item->sensitivity != sensitivity) {
		/* item requires sensitivity changing */
		item->sensitivity = sensitivity;

		if ((item->location != -1) && (item->button != NULL)) {
			gtk_widget_set_sensitive(GTK_WIDGET(item->button),
						 item->sensitivity);
		}
	}

	return NSERROR_OK;
}


/**
 * set an item to its alternative action
 *
 * this is currently only used for the stop/reload button where we
 *   also reuse the item sensitivity for the state indicator.
 *
 * \param tb the toolbar instance
 */
static nserror set_item_action(struct nsgtk_toolbar *tb, int itemid, bool alt)
{
	const char *iconname;
	char *label = NULL;

	if (itemid != RELOADSTOP_BUTTON) {
		return NSERROR_INVALID;
	}
	if (tb->items[itemid].location == -1) {
		return NSERROR_OK;
	}
	tb->items[itemid].sensitivity = alt;

	if (tb->items[itemid].button == NULL) {
		return NSERROR_INVALID;
	}

	if (tb->items[itemid].sensitivity) {
		iconname = NSGTK_STOCK_REFRESH;
		label = remove_underscores(messages_get("Reload"), false);

	} else {
		iconname = NSGTK_STOCK_STOP;
		label = remove_underscores(messages_get("gtkStop"), false);

	}
	gtk_tool_button_set_label(GTK_TOOL_BUTTON(tb->items[itemid].button),
				  label);

	gtk_tool_button_set_icon_name(GTK_TOOL_BUTTON(tb->items[itemid].button),
				      iconname);

	gtk_widget_set_sensitive(GTK_WIDGET(tb->items[itemid].button), TRUE);

	if (label != NULL) {
		free(label);
	}

	return NSERROR_OK;
}


/**
 * cause the toolbar browsing context to navigate to a new url.
 *
 * \param tb the toolbar context.
 * \param urltxt The url string.
 * \return NSERROR_OK on success else appropriate error code.
 */
static nserror
toolbar_navigate_to_url(struct nsgtk_toolbar *tb, const char *urltxt)
{
	struct browser_window *bw;
	nsurl *url;
	nserror res;

	res = nsurl_create(urltxt, &url);
	if (res != NSERROR_OK) {
		return res;
	}

	bw = tb->get_bw(tb->get_ctx);

	res = browser_window_navigate(bw,
				      url,
				      NULL,
				      BW_NAVIGATE_HISTORY,
				      NULL,
				      NULL,
				      NULL);
	nsurl_unref(url);

	return res;
}


/**
 * run a gtk file chooser as a save dialog to obtain a path
 */
static nserror
nsgtk_saveas_dialog(struct browser_window *bw,
		    const char *title,
		    GtkWindow *parent,
		    bool folder,
		    gchar **path_out)
{
	nserror res;
	GtkWidget *fc; /* file chooser widget */
	GtkFileChooserAction action;
	char *path; /* proposed path */

	if (!browser_window_has_content(bw)) {
		/* cannot save a page with no content */
		return NSERROR_INVALID;
	}

	if (folder) {
		action = GTK_FILE_CHOOSER_ACTION_CREATE_FOLDER;
	} else {
		action = GTK_FILE_CHOOSER_ACTION_SAVE;
	}

	fc = gtk_file_chooser_dialog_new(title,
					 parent,
					 action,
					 NSGTK_STOCK_CANCEL,
					 GTK_RESPONSE_CANCEL,
					 NSGTK_STOCK_SAVE,
					 GTK_RESPONSE_ACCEPT,
					 NULL);

	/* set a default file name */
	res = nsurl_nice(browser_window_access_url(bw), &path, false);
	if (res != NSERROR_OK) {
		path = strdup(messages_get("SaveText"));
		if (path == NULL) {
			gtk_widget_destroy(fc);
			return NSERROR_NOMEM;
		}
	}

	if ((!folder) || (access(path, F_OK) != 0)) {
		gtk_file_chooser_set_current_name(GTK_FILE_CHOOSER(fc), path);
	}
	free(path);

	/* confirm overwriting */
	gtk_file_chooser_set_do_overwrite_confirmation(GTK_FILE_CHOOSER(fc), TRUE);

	/* run the dialog to let user select path */
	if (gtk_dialog_run(GTK_DIALOG(fc)) != GTK_RESPONSE_ACCEPT) {
		gtk_widget_destroy(fc);
		return NSERROR_NOT_FOUND;
	}

	*path_out = gtk_file_chooser_get_filename(GTK_FILE_CHOOSER(fc));

	gtk_widget_destroy(fc);

	return NSERROR_OK;
}


/**
 * connect all signals to widgets in a customisation
 */
static nserror
toolbar_customisation_connect_signals(struct nsgtk_toolbar *tb)
{
	int iidx;

	for (iidx = BACK_BUTTON; iidx < PLACEHOLDER_BUTTON; iidx++) {
		/* skip inactive items in toolbar */
		if (tb->items[iidx].location != INACTIVE_LOCATION) {
			toolbar_item_connect_signals(tb, iidx);
		}
	}

	/* add move button listeners */
	g_signal_connect(tb->widget,
			"drag-drop",
			 G_CALLBACK(customisation_toolbar_drag_drop_cb),
			 tb);
	g_signal_connect(tb->widget,
			"drag-data-received",
			 G_CALLBACK(customisation_toolbar_drag_data_received_cb),
			 tb);
	g_signal_connect(tb->widget,
			"drag-motion",
			 G_CALLBACK(customisation_toolbar_drag_motion_cb),
			 tb);
	g_signal_connect(tb->widget,
			"drag-leave",
			 G_CALLBACK(customisation_toolbar_drag_leave_cb),
			 tb);

	/* set data types */
	gtk_drag_dest_set(GTK_WIDGET(tb->widget),
			  GTK_DEST_DEFAULT_MOTION | GTK_DEST_DEFAULT_DROP,
			  &target_entry,
			  1,
			  GDK_ACTION_COPY);

	return NSERROR_OK;
}


static void
item_size_allocate_cb(GtkWidget *widget,
		      GdkRectangle *alloc,
		      gpointer user_data)
{
	if (alloc->width > NSGTK_BUTTON_WIDTH) {
		alloc->width = NSGTK_BUTTON_WIDTH;
	}
	if (alloc->height > NSGTK_BUTTON_HEIGHT) {
		alloc->height = NSGTK_BUTTON_HEIGHT;
	}
	gtk_widget_set_allocation(widget, alloc);
}


/**
 * add a row to a toolbar customisation toolbox
 *
 * \param tbc The toolbar customisation context
 * \param startitem The item index of the beginning of the row
 * \param enditem The item index of the beginning of the next row
 * \return NSERROR_OK on successs else error
 */
static nserror
add_toolbox_row(struct nsgtk_toolbar_customisation *tbc,
		int startitem,
		int enditem)
{
	GtkToolbar *rowbar;
	int iidx;

	rowbar = GTK_TOOLBAR(gtk_toolbar_new());
	if (rowbar == NULL) {
		return NSERROR_NOMEM;
	}

	gtk_toolbar_set_style(rowbar, GTK_TOOLBAR_BOTH);
	gtk_toolbar_set_icon_size(rowbar, GTK_ICON_SIZE_LARGE_TOOLBAR);
	gtk_box_pack_start(tbc->toolbox, GTK_WIDGET(rowbar), FALSE, FALSE, 0);

	for (iidx = startitem; iidx < enditem; iidx++) {
		if (tbc->items[iidx] == NULL) {
			/* skip any widgets that failed to initialise */
			continue;
		}
		gtk_widget_set_size_request(GTK_WIDGET(tbc->items[iidx]),
					    NSGTK_BUTTON_WIDTH,
					    NSGTK_BUTTON_HEIGHT);
		gtk_tool_item_set_use_drag_window(tbc->items[iidx], TRUE);
		gtk_drag_source_set(GTK_WIDGET(tbc->items[iidx]),
				    GDK_BUTTON1_MASK,
				    &target_entry,
				    1,
				    GDK_ACTION_COPY);
		g_signal_connect(tbc->items[iidx],
				 "drag-data-get",
				 G_CALLBACK(tbc->toolbar.items[iidx].dataplus),
				 &tbc->toolbar);
		g_signal_connect(tbc->items[iidx],
				 "size-allocate",
				 G_CALLBACK(item_size_allocate_cb),
				 NULL);
		gtk_toolbar_insert(rowbar, tbc->items[iidx], -1);
	}
	return NSERROR_OK;
}


/**
 * creates widgets in customisation toolbox
 *
 * \param tbc The toolbar customisation context
 * \param width The width to layout the toolbox to
 * \return NSERROR_OK on success else error code.
 */
static nserror
toolbar_customisation_create_toolbox(struct nsgtk_toolbar_customisation *tbc,
				     int width)
{
	int columns; /* number of items in a single row */
	int curcol; /* current column in creation */
	int iidx; /* item index */
	int startidx; /* index of item at start of row */

	/* ensure there are a minimum number of items per row */
	columns = width / NSGTK_BUTTON_WIDTH;
	if (columns < NSGTK_MIN_STORE_COLUMNS) {
		columns = NSGTK_MIN_STORE_COLUMNS;
	}

	curcol = 0;
	for (iidx = startidx = BACK_BUTTON; iidx < PLACEHOLDER_BUTTON; iidx++) {
		if (curcol >= columns) {
			add_toolbox_row(tbc, startidx, iidx);
			curcol = 0;
			startidx = iidx;
		}
		tbc->items[iidx] = make_toolbox_item(iidx, false);
		if (tbc->items[iidx] != NULL) {
			curcol++;
		}
	}
	if (curcol > 0) {
		add_toolbox_row(tbc, startidx, iidx);
	}

	return NSERROR_OK;
}


/**
 * update toolbar in customisation to user settings
 */
static nserror
customisation_toolbar_update(struct nsgtk_toolbar_customisation *tbc)
{
	nserror res;

	res = apply_user_button_customisation(&tbc->toolbar);
	if (res != NSERROR_OK) {
		return res;
	}

	/* populate toolbar widget */
	res = customisation_toolbar_populate(&tbc->toolbar);
	if (res != NSERROR_OK) {
		return res;
	}

	/* ensure icon sizes and text labels on toolbar are set */
	res = nsgtk_toolbar_restyle(&tbc->toolbar);
	if (res != NSERROR_OK) {
		return res;
	}

	/* attach handlers to toolbar widgets */
	res = toolbar_customisation_connect_signals(&tbc->toolbar);
	if (res != NSERROR_OK) {
		return res;
	}

	return NSERROR_OK;
}


/**
 * customisation apply handler for clicked signal
 *
 * when 'save settings' button is clicked
 */
static gboolean
customisation_apply_clicked_cb(GtkWidget *widget, gpointer data)
{
	struct nsgtk_toolbar_customisation *tbc;
	tbc = (struct nsgtk_toolbar_customisation *)data;

	/* save state to file, update toolbars for all windows */
	nsgtk_toolbar_customisation_save(&tbc->toolbar);
	nsgtk_window_toolbar_update();
	gtk_widget_destroy(tbc->container);

	return TRUE;
}


/**
 * customisation reset handler for clicked signal
 *
 * when 'reload defaults' button is clicked
 */
static gboolean
customisation_reset_clicked_cb(GtkWidget *widget, gpointer data)
{
	struct nsgtk_toolbar_customisation *tbc;
	tbc = (struct nsgtk_toolbar_customisation *)data;

	customisation_toolbar_update(tbc);

	return TRUE;
}


/**
 * customisation container destroy handler
 */
static void customisation_container_destroy_cb(GtkWidget *widget, gpointer data)
{
	struct nsgtk_toolbar_customisation *tbc;
	tbc = (struct nsgtk_toolbar_customisation *)data;

	free(tbc);
}

/*
 * Toolbar button clicked handlers
 */

/**
 * create a toolbar customisation tab
 *
 * this is completely different approach to previous implementation. it
 *  is not modal and the toolbar configuration is performed completely
 *  within the tab. once the user is happy they can apply the change or
 *  cancel as they see fit while continuing to use the browser as usual.
 */
static gboolean cutomize_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	struct nsgtk_toolbar_customisation *tbc;
	nserror res;
	GtkBuilder *builder;
	GtkNotebook *notebook; /* notebook containing widget */
	GtkAllocation notebook_alloc; /* notebook size allocation */
	int iidx; /* item index */

	/* obtain the notebook being added to */
	notebook = GTK_NOTEBOOK(gtk_widget_get_ancestor(widget,
							GTK_TYPE_NOTEBOOK));
	if (notebook == NULL) {
		return TRUE;
	}

	/* create builder */
	res = nsgtk_builder_new_from_resname("toolbar", &builder);
	if (res != NSERROR_OK) {
		NSLOG(netsurf, INFO, "Toolbar UI builder init failed");
		return TRUE;
	}
	gtk_builder_connect_signals(builder, NULL);

	/* create nsgtk_toolbar_customisation which has nsgtk_toolbar
	 * at the front so we can reuse functions that take
	 * nsgtk_toolbar
	 */
	tbc = calloc(1, sizeof(struct nsgtk_toolbar_customisation));
	if (tbc == NULL) {
		g_object_unref(builder);
		return TRUE;
	}

	/* get container box widget which forms a page of the tabs */
	tbc->container = GTK_WIDGET(gtk_builder_get_object(builder, "customisation"));
	if (tbc->container == NULL) {
		goto cutomize_button_clicked_cb_error;
	}

	/* vertical box for the toolbox to drag items into and out of */
	tbc->toolbox = GTK_BOX(gtk_builder_get_object(builder, "toolbox"));
	if (tbc->toolbox == NULL) {
		goto cutomize_button_clicked_cb_error;
	}

	/* customisation toolbar container */
	tbc->toolbar.widget = GTK_TOOLBAR(gtk_builder_get_object(builder, "toolbar"));
	if (tbc->toolbar.widget == NULL) {
		goto cutomize_button_clicked_cb_error;
	}

	/* build customisation toolbar */
	gtk_toolbar_set_show_arrow(tbc->toolbar.widget, TRUE);

	for (iidx = BACK_BUTTON; iidx < PLACEHOLDER_BUTTON; iidx++) {
		res = toolbar_item_create(iidx, &tbc->toolbar.items[iidx]);
		if (res != NSERROR_OK) {
			goto cutomize_button_clicked_cb_error;
		}
	}

	res = customisation_toolbar_update(tbc);
	if (res != NSERROR_OK) {
		goto cutomize_button_clicked_cb_error;
	}

	/* use toolbox for widgets to drag to/from */
	gtk_widget_get_allocation(GTK_WIDGET(notebook), &notebook_alloc);

	res = toolbar_customisation_create_toolbox(tbc, notebook_alloc.width);
	if (res != NSERROR_OK) {
		goto cutomize_button_clicked_cb_error;
	}

	/* configure the container */
	gtk_drag_dest_set(GTK_WIDGET(tbc->container),
			  GTK_DEST_DEFAULT_MOTION | GTK_DEST_DEFAULT_DROP,
			  &target_entry,
			  1,
			  GDK_ACTION_COPY);

	/* discard button calls destroy */
	g_signal_connect_swapped(GTK_WIDGET(gtk_builder_get_object(builder,
								   "discard")),
				 "clicked",
				 G_CALLBACK(gtk_widget_destroy),
				 tbc->container);

	/* save and update on apply button  */
	g_signal_connect(GTK_WIDGET(gtk_builder_get_object(builder, "apply")),
			 "clicked",
			 G_CALLBACK(customisation_apply_clicked_cb),
			 tbc);

	g_signal_connect(GTK_WIDGET(gtk_builder_get_object(builder, "reset")),
			 "clicked",
			 G_CALLBACK(customisation_reset_clicked_cb),
			 tbc);

	/* close and cleanup on delete signal */
	g_signal_connect(tbc->container,
			 "destroy",
			 G_CALLBACK(customisation_container_destroy_cb),
			 tbc);


	g_signal_connect(tbc->container,
			 "drag-drop",
			 G_CALLBACK(customisation_container_drag_drop_cb),
			 tbc);

	g_signal_connect(tbc->container,
			 "drag-motion",
			 G_CALLBACK(customisation_container_drag_motion_cb),
			 tbc);


	nsgtk_tab_add_page(notebook,
			   tbc->container,
			   false,
			   messages_get("gtkCustomizeToolbarTitle"),
			   favicon_pixbuf);


	/* safe to drop the reference to the builder as the container is
	 * referenced by the notebook now.
	 */
	g_object_unref(builder);

	return TRUE;

 cutomize_button_clicked_cb_error:
	free(tbc);
	g_object_unref(builder);
	return TRUE;

}


/**
 * callback for all toolbar items widget size allocation
 *
 * handler connected to all toolbar items for the size-allocate signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param alloc The size allocation being set.
 * \param data The toolbar context passed when the signal was connected
 */
static void
toolbar_item_size_allocate_cb(GtkWidget *widget,
			      GtkAllocation *alloc,
			      gpointer data)
{
	struct nsgtk_toolbar *tb = (struct nsgtk_toolbar *)data;
	nsgtk_toolbar_button itemid;

	itemid = itemid_from_gtktoolitem(tb, GTK_TOOL_ITEM(widget));

	if ((tb->toolbarmem == alloc->x) ||
	    (tb->items[itemid].location < tb->items[HISTORY_BUTTON].location)) {
		/*
		 * no reallocation after first adjustment,
		 * no reallocation for buttons left of history button
		 */
		return;
	}

	if (itemid == HISTORY_BUTTON) {
		if (alloc->width == 20) {
			return;
		}

		tb->toolbarbase = alloc->y + alloc->height;
		tb->historybase = alloc->x + 20;
		if (tb->offset == 0) {
			tb->offset = alloc->width - 20;
		}
		alloc->width = 20;
	} else if (tb->items[itemid].location <= tb->items[URL_BAR_ITEM].location) {
		alloc->x -= tb->offset;
		if (itemid == URL_BAR_ITEM) {
			alloc->width += tb->offset;
		}
	}
	tb->toolbarmem = alloc->x;

	gtk_widget_size_allocate(widget, alloc);
}


/**
 * handler for back tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
back_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	struct nsgtk_toolbar *tb = (struct nsgtk_toolbar *)data;
	struct browser_window *bw;

	bw = tb->get_bw(tb->get_ctx);

	if ((bw != NULL) && browser_window_history_back_available(bw)) {
		/* clear potential search effects */
		browser_window_search_clear(bw);

		browser_window_history_back(bw, false);

		set_item_sensitivity(&tb->items[BACK_BUTTON],
				browser_window_history_back_available(bw));
		set_item_sensitivity(&tb->items[FORWARD_BUTTON],
				browser_window_history_forward_available(bw));

		nsgtk_local_history_hide();
	}
	return TRUE;
}


/**
 * handler for forward tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
forward_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	struct nsgtk_toolbar *tb = (struct nsgtk_toolbar *)data;
	struct browser_window *bw;

	bw = tb->get_bw(tb->get_ctx);

	if ((bw != NULL) && browser_window_history_forward_available(bw)) {
		/* clear potential search effects */
		browser_window_search_clear(bw);

		browser_window_history_forward(bw, false);

		set_item_sensitivity(&tb->items[BACK_BUTTON],
				browser_window_history_back_available(bw));
		set_item_sensitivity(&tb->items[FORWARD_BUTTON],
				browser_window_history_forward_available(bw));
		nsgtk_local_history_hide();
	}
	return TRUE;
}


/**
 * handler for stop tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
stop_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	struct nsgtk_toolbar *tb = (struct nsgtk_toolbar *)data;

	browser_window_stop(tb->get_bw(tb->get_ctx));

	return TRUE;
}


/**
 * handler for reload tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
reload_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	struct nsgtk_toolbar *tb = (struct nsgtk_toolbar *)data;
	struct browser_window *bw;

	bw = tb->get_bw(tb->get_ctx);

	/* clear potential search effects */
	browser_window_search_clear(bw);

	browser_window_reload(bw, true);

	return TRUE;
}


/**
 * handler for reload/stop tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
reloadstop_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	struct nsgtk_toolbar *tb = (struct nsgtk_toolbar *)data;
	struct browser_window *bw;

	bw = tb->get_bw(tb->get_ctx);

	/* clear potential search effects */
	browser_window_search_clear(bw);

	if (tb->items[RELOADSTOP_BUTTON].sensitivity) {
		browser_window_reload(bw, true);
	} else {
		browser_window_stop(tb->get_bw(tb->get_ctx));
	}

	return TRUE;
}


/**
 * handler for home tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
home_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	struct nsgtk_toolbar *tb = (struct nsgtk_toolbar *)data;
	nserror res;
	const char *addr;

	if (nsoption_charp(homepage_url) != NULL) {
		addr = nsoption_charp(homepage_url);
	} else {
		addr = NETSURF_HOMEPAGE;
	}

	res = toolbar_navigate_to_url(tb, addr);
	if (res != NSERROR_OK) {
		nsgtk_warning(messages_get_errorcode(res), 0);
	}

	return TRUE;
}


/**
 * callback for url entry widget activation
 *
 * handler connected to url entry widget for the activate signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE to allow activation.
 */
static gboolean url_entry_activate_cb(GtkWidget *widget, gpointer data)
{
	nserror res;
	struct nsgtk_toolbar *tb = (struct nsgtk_toolbar *)data;
	struct browser_window *bw;
	nsurl *url;

	res = search_web_omni(gtk_entry_get_text(GTK_ENTRY(widget)),
			      SEARCH_WEB_OMNI_NONE,
			      &url);
	if (res == NSERROR_OK) {
		bw = tb->get_bw(tb->get_ctx);
		res = browser_window_navigate(
			bw, url, NULL, BW_NAVIGATE_HISTORY, NULL, NULL, NULL);
		nsurl_unref(url);
	}
	if (res != NSERROR_OK) {
		nsgtk_warning(messages_get_errorcode(res), 0);
	}

	return TRUE;
}


/**
 * callback for url entry widget changing
 *
 * handler connected to url entry widget for the change signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param event The key change event that changed the entry.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE to allow activation.
 */
static gboolean
url_entry_changed_cb(GtkWidget *widget, GdkEventKey *event, gpointer data)
{
	return nsgtk_completion_update(GTK_ENTRY(widget));
}


/**
 * callback for url entry widget icon button release
 *
 * handler connected to url entry widget for the icon release signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param event The key change event that changed the entry.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE to allow activation.
 */
static void
url_entry_icon_release_cb(GtkEntry *entry,
			   GtkEntryIconPosition icon_pos,
			   GdkEvent *event,
			   gpointer data)
{
	struct nsgtk_toolbar *tb = (struct nsgtk_toolbar *)data;
	struct browser_window *bw;

	bw = tb->get_bw(tb->get_ctx);

	nsgtk_page_info(bw);
}


/**
 * handler for web search tool bar entry item activate signal
 *
 * handler connected to web search entry widget for the activate signal
 *
 * \todo make this user selectable to switch between opening in new
 *   and navigating current window. Possibly improve core search_web interfaces
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean websearch_entry_activate_cb(GtkWidget *widget, gpointer data)
{
	nserror res;
	struct nsgtk_toolbar *tb = (struct nsgtk_toolbar *)data;
	struct browser_window *bw;
	nsurl *url;

	res = search_web_omni(gtk_entry_get_text(GTK_ENTRY(widget)),
			      SEARCH_WEB_OMNI_SEARCHONLY,
			      &url);
	if (res == NSERROR_OK) {
		bw = tb->get_bw(tb->get_ctx);

		res = browser_window_create(
			BW_CREATE_HISTORY | BW_CREATE_TAB | BW_CREATE_FOREGROUND,
			url,
			NULL,
			bw,
			NULL);
		nsurl_unref(url);
	}
	if (res != NSERROR_OK) {
		nsgtk_warning(messages_get_errorcode(res), 0);
	}

	return TRUE;
}

/**
 * handler for web search tool bar item button press signal
 *
 * allows a click in the websearch entry field to clear the name of the
 * provider.
 *
 * \todo this does not work well, different behaviour wanted perhaps?
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
websearch_entry_button_press_cb(GtkWidget *widget,
			     GdkEventFocus *f,
			     gpointer data)
{
	gtk_editable_select_region(GTK_EDITABLE(widget), 0, -1);
	gtk_widget_grab_focus(GTK_WIDGET(widget));

	return TRUE;
}


/**
 * handler for new window tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
newwindow_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	nserror res;
	struct nsgtk_toolbar *tb = (struct nsgtk_toolbar *)data;

	res = nsgtk_browser_window_create(tb->get_bw(tb->get_ctx), false);
	if (res != NSERROR_OK) {
		nsgtk_warning(messages_get_errorcode(res), 0);
	}

	return TRUE;
}


/**
 * handler for new tab tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
newtab_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	nserror res;
	struct nsgtk_toolbar *tb = (struct nsgtk_toolbar *)data;

	res = nsgtk_browser_window_create(tb->get_bw(tb->get_ctx), true);
	if (res != NSERROR_OK) {
		nsgtk_warning(messages_get_errorcode(res), 0);
	}
	return TRUE;
}


/**
 * handler for open file tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
openfile_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	GtkWidget *dlgOpen;
	gint response;
	GtkWidget *toplevel;
	struct nsgtk_toolbar *tb = (struct nsgtk_toolbar *)data;
	struct browser_window *bw;

	toplevel = gtk_widget_get_ancestor(widget, GTK_TYPE_WINDOW);

	dlgOpen = gtk_file_chooser_dialog_new("Open File",
					      GTK_WINDOW(toplevel),
			GTK_FILE_CHOOSER_ACTION_OPEN,
			NSGTK_STOCK_CANCEL, GTK_RESPONSE_CANCEL,
			NSGTK_STOCK_OPEN, GTK_RESPONSE_OK,
			NULL, NULL);

	response = gtk_dialog_run(GTK_DIALOG(dlgOpen));
	if (response == GTK_RESPONSE_OK) {
		char *urltxt;
		gchar *filename;
		nserror res;
		nsurl *url;

		filename = gtk_file_chooser_get_filename(GTK_FILE_CHOOSER(dlgOpen));

		urltxt = malloc(strlen(filename) + FILE_SCHEME_PREFIX_LEN + 1);
		if (urltxt != NULL) {
			sprintf(urltxt, FILE_SCHEME_PREFIX"%s", filename);

			res = nsurl_create(urltxt, &url);
			if (res == NSERROR_OK) {
				bw = tb->get_bw(tb->get_ctx);
				res = browser_window_navigate(bw,
							url,
							NULL,
							BW_NAVIGATE_HISTORY,
							NULL,
							NULL,
							NULL);
				nsurl_unref(url);
			}
			if (res != NSERROR_OK) {
				nsgtk_warning(messages_get_errorcode(res), 0);
			}
			free(urltxt);
		}


		g_free(filename);
	}

	gtk_widget_destroy(dlgOpen);

	return TRUE;
}


/**
 * handler for close window tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
closewindow_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	GtkWidget *toplevel;
	toplevel = gtk_widget_get_ancestor(widget, GTK_TYPE_WINDOW);
	gtk_widget_destroy(toplevel);
	return TRUE;
}


/**
 * handler for full save export tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
savepage_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	struct nsgtk_toolbar *tb = (struct nsgtk_toolbar *)data;
	struct browser_window *bw;
	DIR *d;
	gchar *path;
	nserror res;
	GtkWidget *toplevel;

	bw = tb->get_bw(tb->get_ctx);
	toplevel = gtk_widget_get_ancestor(widget, GTK_TYPE_WINDOW);

	res = nsgtk_saveas_dialog(bw,
				  messages_get("gtkcompleteSave"),
				  GTK_WINDOW(toplevel),
				  true,
				  &path);
	if (res != NSERROR_OK) {
		return FALSE;
	}

	d = opendir(path);
	if (d == NULL) {
		NSLOG(netsurf, INFO,
		      "Unable to open directory %s for complete save: %s",
		      path,
		      strerror(errno));
		if (errno == ENOTDIR) {
			nsgtk_warning("NoDirError", path);
		} else {
			nsgtk_warning("gtkFileError", path);
		}
		g_free(path);
		return TRUE;
	}
	closedir(d);

	save_complete(browser_window_get_content(bw), path, NULL);
	g_free(path);

	return TRUE;
}


/**
 * handler for pdf export tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
pdf_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	struct nsgtk_toolbar *tb = (struct nsgtk_toolbar *)data;
	struct browser_window *bw;
	GtkWidget *toplevel;
	gchar *filename;
	nserror res;

	bw = tb->get_bw(tb->get_ctx);

	toplevel = gtk_widget_get_ancestor(widget, GTK_TYPE_WINDOW);

	res = nsgtk_saveas_dialog(bw,
				  "Export to PDF",
				  GTK_WINDOW(toplevel),
				  false,
				  &filename);
	if (res != NSERROR_OK) {
		return FALSE;
	}

#ifdef WITH_PDF_EXPORT
	struct print_settings *settings;

	/* this way the scale used by PDF functions is synchronised with that
	 * used by the all-purpose print interface
	 */
	haru_nsfont_set_scale((float)option_export_scale / 100);

	settings = print_make_settings(PRINT_OPTIONS,
				       (const char *) filename,
				       &haru_nsfont);
	g_free(filename);
	if (settings == NULL) {
		return TRUE;
	}
	/* This will clean up the print_settings object for us */
	print_basic_run(browser_window_get_content(bw),	&pdf_printer, settings);
#endif
	return TRUE;

}


/**
 * handler for plain text export tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
plaintext_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	struct nsgtk_toolbar *tb = (struct nsgtk_toolbar *)data;
	struct browser_window *bw;
	GtkWidget *toplevel;
	gchar *filename;
	nserror res;

	bw = tb->get_bw(tb->get_ctx);

	toplevel = gtk_widget_get_ancestor(widget, GTK_TYPE_WINDOW);

	res = nsgtk_saveas_dialog(bw,
				  messages_get("gtkplainSave"),
				  GTK_WINDOW(toplevel),
				  false,
				  &filename);
	if (res != NSERROR_OK) {
		return FALSE;
	}


	save_as_text(browser_window_get_content(bw), filename);
	g_free(filename);

	return TRUE;
}


/**
 * handler for print tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
print_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	struct nsgtk_toolbar *tb = (struct nsgtk_toolbar *)data;
	struct browser_window *bw;
	GtkPrintOperation *print_op;
	GtkPageSetup *page_setup;
	GtkPrintSettings *print_settings;
	GtkPrintOperationResult res = GTK_PRINT_OPERATION_RESULT_ERROR;
	struct print_settings *nssettings;
	char *settings_fname = NULL;
	GtkWidget *toplevel;

	bw = tb->get_bw(tb->get_ctx);

	toplevel = gtk_widget_get_ancestor(widget, GTK_TYPE_WINDOW);

	print_op = gtk_print_operation_new();
	if (print_op == NULL) {
		nsgtk_warning(messages_get("NoMemory"), 0);
		return TRUE;
	}

	/* use previously saved settings if any */
	netsurf_mkpath(&settings_fname, NULL, 2, nsgtk_config_home, "Print");
	if (settings_fname != NULL) {
		print_settings = gtk_print_settings_new_from_file(settings_fname, NULL);
		if (print_settings != NULL) {
			gtk_print_operation_set_print_settings(print_op,
							       print_settings);

			/* We're not interested in the settings any more */
			g_object_unref(print_settings);
		}
	}

	content_to_print = browser_window_get_content(bw);

	page_setup = gtk_print_run_page_setup_dialog(GTK_WINDOW(toplevel),
						     NULL,
						     NULL);
	if (page_setup == NULL) {
		nsgtk_warning(messages_get("NoMemory"), 0);
		free(settings_fname);
		g_object_unref(print_op);
		return TRUE;
	}
	gtk_print_operation_set_default_page_setup(print_op, page_setup);

	nssettings = print_make_settings(PRINT_DEFAULT,
					 NULL,
					 nsgtk_layout_table);

	g_signal_connect(print_op,
			 "begin_print",
			 G_CALLBACK(gtk_print_signal_begin_print),
			 nssettings);
	g_signal_connect(print_op,
			 "draw_page",
			 G_CALLBACK(gtk_print_signal_draw_page),
			 NULL);
	g_signal_connect(print_op,
			 "end_print",
			 G_CALLBACK(gtk_print_signal_end_print),
			 nssettings);

	if (content_get_type(browser_window_get_content(bw)) != CONTENT_TEXTPLAIN) {
		res = gtk_print_operation_run(print_op,
					      GTK_PRINT_OPERATION_ACTION_PRINT_DIALOG,
					      GTK_WINDOW(toplevel),
					      NULL);
	}

	/* if the settings were used save them for future use */
	if (settings_fname != NULL) {
		if (res == GTK_PRINT_OPERATION_RESULT_APPLY) {
			/* Do not increment the settings reference */
			print_settings = gtk_print_operation_get_print_settings(print_op);

			gtk_print_settings_to_file(print_settings,
						   settings_fname,
						   NULL);
		}
		free(settings_fname);
	}

	/* Our print_settings object is destroyed by the end print handler */
	g_object_unref(page_setup);
	g_object_unref(print_op);

	return TRUE;
}

/**
 * handler for quit tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
quit_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	nsgtk_scaffolding_destroy_all();
	return TRUE;
}


/**
 * handler for cut tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
cut_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	struct nsgtk_toolbar *tb = (struct nsgtk_toolbar *)data;
	struct browser_window *bw;
	GtkWidget *focused;
	GtkWidget *toplevel;

	toplevel = gtk_widget_get_ancestor(widget, GTK_TYPE_WINDOW);

	focused = gtk_window_get_focus(GTK_WINDOW(toplevel));

	/* let gtk handle it if focused widget is an editable */
	if (GTK_IS_EDITABLE(focused)) {
		gtk_editable_cut_clipboard(GTK_EDITABLE(focused));
	} else {
		bw = tb->get_bw(tb->get_ctx);
		browser_window_key_press(bw, NS_KEY_CUT_SELECTION);
	}

	return TRUE;
}


/**
 * handler for copy tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
copy_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	struct nsgtk_toolbar *tb = (struct nsgtk_toolbar *)data;
	struct browser_window *bw;
	GtkWidget *focused;
	GtkWidget *toplevel;

	toplevel = gtk_widget_get_ancestor(widget, GTK_TYPE_WINDOW);

	focused = gtk_window_get_focus(GTK_WINDOW(toplevel));

	/* let gtk handle it if focused widget is an editable */
	if (GTK_IS_EDITABLE(focused)) {
		gtk_editable_copy_clipboard(GTK_EDITABLE(focused));
	} else {
		bw = tb->get_bw(tb->get_ctx);
		browser_window_key_press(bw, NS_KEY_COPY_SELECTION);
	}

	return TRUE;
}


/**
 * handler for paste tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
paste_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	struct nsgtk_toolbar *tb = (struct nsgtk_toolbar *)data;
	struct browser_window *bw;
	GtkWidget *focused;
	GtkWidget *toplevel;

	toplevel = gtk_widget_get_ancestor(widget, GTK_TYPE_WINDOW);

	focused = gtk_window_get_focus(GTK_WINDOW(toplevel));

	/* let gtk handle it if focused widget is an editable */
	if (GTK_IS_EDITABLE(focused)) {
		gtk_editable_paste_clipboard(GTK_EDITABLE(focused));
	} else {
		bw = tb->get_bw(tb->get_ctx);
		browser_window_key_press(bw, NS_KEY_PASTE);
	}

	return TRUE;
}


/**
 * handler for delete tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
delete_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	struct nsgtk_toolbar *tb = (struct nsgtk_toolbar *)data;
	struct browser_window *bw;
	GtkWidget *focused;
	GtkWidget *toplevel;

	toplevel = gtk_widget_get_ancestor(widget, GTK_TYPE_WINDOW);

	focused = gtk_window_get_focus(GTK_WINDOW(toplevel));

	/* let gtk handle it if focused widget is an editable */
	if (GTK_IS_EDITABLE(focused)) {
		gtk_editable_delete_selection(GTK_EDITABLE(focused));
	} else {
		bw = tb->get_bw(tb->get_ctx);
		browser_window_key_press(bw, NS_KEY_CLEAR_SELECTION);
	}

	return TRUE;
}


/**
 * handler for select all tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
selectall_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	struct nsgtk_toolbar *tb = (struct nsgtk_toolbar *)data;
	struct browser_window *bw;
	GtkWidget *focused;
	GtkWidget *toplevel;

	toplevel = gtk_widget_get_ancestor(widget, GTK_TYPE_WINDOW);

	focused = gtk_window_get_focus(GTK_WINDOW(toplevel));

	/* let gtk handle it if focused widget is an editable */
	if (GTK_IS_EDITABLE(focused)) {
		gtk_editable_select_region(GTK_EDITABLE(focused), 0, -1);
	} else {
		bw = tb->get_bw(tb->get_ctx);
		browser_window_key_press(bw, NS_KEY_SELECT_ALL);
	}

	return TRUE;
}


/**
 * handler for preferences tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
preferences_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	struct nsgtk_toolbar *tb = (struct nsgtk_toolbar *)data;
	struct browser_window *bw;
	GtkWidget *toplevel;
	GtkWidget *wndpreferences;

	bw = tb->get_bw(tb->get_ctx);

	toplevel = gtk_widget_get_ancestor(widget, GTK_TYPE_WINDOW);

	wndpreferences = nsgtk_preferences(bw, GTK_WINDOW(toplevel));
	if (wndpreferences != NULL) {
		gtk_widget_show(wndpreferences);
	}

	return TRUE;
}


/**
 * handler for zoom plus tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
zoomplus_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	struct nsgtk_toolbar *tb = (struct nsgtk_toolbar *)data;
	struct browser_window *bw;

	bw = tb->get_bw(tb->get_ctx);

	browser_window_set_scale(bw, 0.05, false);

	return TRUE;
}


/**
 * handler for zoom minus tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
zoomminus_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	struct nsgtk_toolbar *tb = (struct nsgtk_toolbar *)data;
	struct browser_window *bw;

	bw = tb->get_bw(tb->get_ctx);

	browser_window_set_scale(bw, -0.05, false);

	return TRUE;

}


/**
 * handler for zoom normal tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
zoomnormal_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	struct nsgtk_toolbar *tb = (struct nsgtk_toolbar *)data;
	struct browser_window *bw;

	bw = tb->get_bw(tb->get_ctx);

	browser_window_set_scale(bw, 1.0, true);

	return TRUE;
}


/**
 * handler for full screen tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
fullscreen_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	GtkWindow *gtkwindow; /* gtk window widget is in */
	GdkWindow *gdkwindow;
	GdkWindowState state;

	gtkwindow = GTK_WINDOW(gtk_widget_get_ancestor(widget,GTK_TYPE_WINDOW));
	gdkwindow = gtk_widget_get_window(GTK_WIDGET(gtkwindow));
	state = gdk_window_get_state(gdkwindow);

	if (state & GDK_WINDOW_STATE_FULLSCREEN) {
		gtk_window_unfullscreen(gtkwindow);
	} else {
		gtk_window_fullscreen(gtkwindow);
	}
	return TRUE;
}


/**
 * handler for view source tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
viewsource_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	nserror res;
	struct nsgtk_toolbar *tb = (struct nsgtk_toolbar *)data;
	struct browser_window *bw;
	GtkWindow *gtkwindow; /* gtk window widget is in */

	bw = tb->get_bw(tb->get_ctx);

	gtkwindow = GTK_WINDOW(gtk_widget_get_ancestor(widget,GTK_TYPE_WINDOW));

	res = nsgtk_viewsource(gtkwindow, bw);
	if (res != NSERROR_OK) {
		nsgtk_warning(messages_get_errorcode(res), 0);
	}

	return TRUE;
}


/**
 * handler for show downloads tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
downloads_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	GtkWindow *gtkwindow; /* gtk window widget is in */
	gtkwindow = GTK_WINDOW(gtk_widget_get_ancestor(widget,GTK_TYPE_WINDOW));
	nsgtk_download_show(gtkwindow);
	return TRUE;
}


/**
 * handler for show downloads tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
savewindowsize_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	GtkWindow *gtkwindow; /* gtk window widget is in */
	int x,y,w,h;
	char *choices = NULL;

	gtkwindow = GTK_WINDOW(gtk_widget_get_ancestor(widget,GTK_TYPE_WINDOW));

	gtk_window_get_position(gtkwindow, &x, &y);
	gtk_window_get_size(gtkwindow, &w, &h);

	nsoption_set_int(window_width, w);
	nsoption_set_int(window_height, h);
	nsoption_set_int(window_x, x);
	nsoption_set_int(window_y, y);

	netsurf_mkpath(&choices, NULL, 2, nsgtk_config_home, "Choices");
	if (choices != NULL) {
		nsoption_write(choices, NULL, NULL);
		free(choices);
	}

	return TRUE;
}


/**
 * handler for show downloads tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
toggledebugging_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	struct nsgtk_toolbar *tb = (struct nsgtk_toolbar *)data;
	struct browser_window *bw;

	bw = tb->get_bw(tb->get_ctx);

	browser_window_debug(bw, CONTENT_DEBUG_REDRAW);

	nsgtk_window_update_all();

	return TRUE;
}


/**
 * handler for debug box tree tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
debugboxtree_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	struct nsgtk_toolbar *tb = (struct nsgtk_toolbar *)data;
	struct browser_window *bw;
	gchar *fname;
	gint handle;
	FILE *f;

	handle = g_file_open_tmp("nsgtkboxtreeXXXXXX", &fname, NULL);
	if ((handle == -1) || (fname == NULL)) {
		return TRUE;
	}
	close(handle); /* in case it was binary mode */

	/* save data to temporary file */
	f = fopen(fname, "w");
	if (f == NULL) {
		nsgtk_warning("Error saving box tree dump.",
			      "Unable to open file for writing.");
		unlink(fname);
		return TRUE;
	}

	bw = tb->get_bw(tb->get_ctx);

	browser_window_debug_dump(bw, f, CONTENT_DEBUG_RENDER);

	fclose(f);

	nsgtk_viewfile("Box Tree Debug", "boxtree", fname);

	g_free(fname);

	return TRUE;
}


/**
 * handler for debug dom tree tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
debugdomtree_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	struct nsgtk_toolbar *tb = (struct nsgtk_toolbar *)data;
	struct browser_window *bw;
	gchar *fname;
	gint handle;
	FILE *f;

	handle = g_file_open_tmp("nsgtkdomtreeXXXXXX", &fname, NULL);
	if ((handle == -1) || (fname == NULL)) {
		return TRUE;
	}
	close(handle); /* in case it was binary mode */

	/* save data to temporary file */
	f = fopen(fname, "w");
	if (f == NULL) {
		nsgtk_warning("Error saving box tree dump.",
			      "Unable to open file for writing.");
		unlink(fname);
		return TRUE;
	}

	bw = tb->get_bw(tb->get_ctx);

	browser_window_debug_dump(bw, f, CONTENT_DEBUG_DOM);

	fclose(f);

	nsgtk_viewfile("DOM Tree Debug", "domtree", fname);

	g_free(fname);

	return TRUE;

}


/**
 * handler for local history tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
localhistory_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	nserror res;
	struct nsgtk_toolbar *tb = (struct nsgtk_toolbar *)data;
	struct browser_window *bw;
	GtkWidget *toplevel;

	toplevel = gtk_widget_get_ancestor(widget, GTK_TYPE_WINDOW);
	if (toplevel != NULL) {
		bw = tb->get_bw(tb->get_ctx);

		res = nsgtk_local_history_present(GTK_WINDOW(toplevel), bw);
		if (res != NSERROR_OK) {
			NSLOG(netsurf, INFO,
			      "Unable to present local history window.");
		}
	}
	return TRUE;
}

/**
 * handler for history tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
history_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	return localhistory_button_clicked_cb(widget, data);
}


/**
 * handler for global history tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
globalhistory_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	nserror res;
	res = nsgtk_global_history_present();
	if (res != NSERROR_OK) {
		NSLOG(netsurf, INFO,
		      "Unable to initialise global history window.");
	}
	return TRUE;
}


/**
 * handler for add bookmark tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
addbookmarks_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	struct nsgtk_toolbar *tb = (struct nsgtk_toolbar *)data;
	struct browser_window *bw;

	bw = tb->get_bw(tb->get_ctx);
	if (browser_window_has_content(bw)) {
		hotlist_add_url(browser_window_access_url(bw));
	}
	return TRUE;
}


/**
 * handler for show bookmark tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
showbookmarks_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	nserror res;
	res = nsgtk_hotlist_present();
	if (res != NSERROR_OK) {
		NSLOG(netsurf, INFO, "Unable to initialise bookmark window.");
	}
	return TRUE;
}


/**
 * handler for show cookies tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
showcookies_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	nserror res;
	res = nsgtk_cookies_present(NULL);
	if (res != NSERROR_OK) {
		NSLOG(netsurf, INFO, "Unable to initialise cookies window.");
	}
	return TRUE;
}


/**
 * handler for open location tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
openlocation_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	struct nsgtk_toolbar *tb = (struct nsgtk_toolbar *)data;
	GtkToolItem *urltitem;

	urltitem = tb->items[URL_BAR_ITEM].button;
	if (urltitem != NULL) {
		GtkEntry *entry;
		entry = GTK_ENTRY(gtk_bin_get_child(GTK_BIN(urltitem)));
		gtk_widget_grab_focus(GTK_WIDGET(entry));
	}
	return TRUE;
}


/**
 * handler for contents tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
contents_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	struct nsgtk_toolbar *tb = (struct nsgtk_toolbar *)data;
	nserror res;

	res = toolbar_navigate_to_url(tb, "http://www.netsurf-browser.org/documentation/");
	if (res != NSERROR_OK) {
		nsgtk_warning(messages_get_errorcode(res), 0);
	}

	return TRUE;
}

/**
 * handler for contents tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
guide_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	struct nsgtk_toolbar *tb = (struct nsgtk_toolbar *)data;
	nserror res;

	res = toolbar_navigate_to_url(tb, "http://www.netsurf-browser.org/documentation/guide");
	if (res != NSERROR_OK) {
		nsgtk_warning(messages_get_errorcode(res), 0);
	}

	return TRUE;
}


/**
 * handler for contents tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean
info_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	struct nsgtk_toolbar *tb = (struct nsgtk_toolbar *)data;
	nserror res;

	res = toolbar_navigate_to_url(tb, "http://www.netsurf-browser.org/documentation/info");
	if (res != NSERROR_OK) {
		nsgtk_warning(messages_get_errorcode(res), 0);
	}

	return TRUE;
}


/**
 * handler for contents tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE
 */
static gboolean about_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	GtkWindow *parent; /* gtk window widget is in */

	parent = GTK_WINDOW(gtk_widget_get_ancestor(widget, GTK_TYPE_WINDOW));

	nsgtk_about_dialog_init(parent);
	return TRUE;
}

/**
 * handler for openmenu tool bar item clicked signal
 *
 * \param widget The widget the signal is being delivered to.
 * \param data The toolbar context passed when the signal was connected
 * \return TRUE to indicate signal handled.
 */
static gboolean openmenu_button_clicked_cb(GtkWidget *widget, gpointer data)
{
	struct nsgtk_toolbar *tb = (struct nsgtk_toolbar *)data;
	struct gui_window *gw;
	struct nsgtk_scaffolding *gs;

	gw = tb->get_ctx; /** \todo stop assuming the context is a gui window */

	gs = nsgtk_get_scaffold(gw);

	nsgtk_scaffolding_burger_menu(gs);

	return TRUE;
}


/* define data plus and data minus handlers */
#define TOOLBAR_ITEM(identifier, name, snstvty, clicked, activate, label, iconame) \
static gboolean								\
nsgtk_toolbar_##name##_data_plus(GtkWidget *widget,			\
				 GdkDragContext *cont,			\
				 GtkSelectionData *selection,		\
				 guint info,				\
				 guint time,				\
				 gpointer data)				\
{									\
	struct nsgtk_toolbar_customisation *tbc;			\
	tbc = (struct nsgtk_toolbar_customisation *)data;		\
	tbc->dragitem = identifier;					\
	tbc->dragfrom = true;						\
	return TRUE;							\
}									\
static gboolean								\
nsgtk_toolbar_##name##_data_minus(GtkWidget *widget,			\
				  GdkDragContext *cont,			\
				  GtkSelectionData *selection,		\
				  guint info,				\
				  guint time,				\
				  gpointer data)			\
{									\
	struct nsgtk_toolbar_customisation *tbc;			\
	tbc = (struct nsgtk_toolbar_customisation *)data;		\
	tbc->dragitem = identifier;					\
	tbc->dragfrom = false;						\
	return TRUE;							\
}

#include "gtk/toolbar_items.h"

#undef TOOLBAR_ITEM


/**
 * create a toolbar item
 *
 * create a toolbar item and set up its default handlers
 */
static nserror
toolbar_item_create(nsgtk_toolbar_button id, struct nsgtk_toolbar_item *item)
{
	item->location = INACTIVE_LOCATION;

	/* set item defaults from macro */
	switch (id) {
#define TOOLBAR_ITEM_t(name)						\
		item->clicked = name##_button_clicked_cb;
#define TOOLBAR_ITEM_b(name)						\
		item->clicked = name##_button_clicked_cb;
#define TOOLBAR_ITEM_y(name)						\
		item->clicked = name##_button_clicked_cb;
#define TOOLBAR_ITEM_n(name)						\
		item->clicked = NULL;
#define TOOLBAR_ITEM(identifier, iname, snstvty, clicked, activate, label, iconame) \
	case identifier:						\
		item->name = #iname;					\
		item->sensitivity = snstvty;				\
		item->dataplus = nsgtk_toolbar_##iname##_data_plus;	\
		item->dataminus = nsgtk_toolbar_##iname##_data_minus;	\
		TOOLBAR_ITEM_ ## clicked(iname)				\
		break;

#include "gtk/toolbar_items.h"

#undef TOOLBAR_ITEM_t
#undef TOOLBAR_ITEM_y
#undef TOOLBAR_ITEM_n
#undef TOOLBAR_ITEM

	case PLACEHOLDER_BUTTON:
		return NSERROR_INVALID;
	}

	return NSERROR_OK;
}


/**
 * set a toolbar item to a throbber frame number
 *
 * \param toolbar_item The toolbar item to update
 * \param frame The animation frame number to update to
 * \return NSERROR_OK on success,
 *         NSERROR_INVALID if the toolbar item does not contain an image,
 *         NSERROR_BAD_SIZE if the frame is out of range.
 */
static nserror set_throbber_frame(GtkToolItem *toolbar_item, int frame)
{
	nserror res;
	GdkPixbuf *pixbuf;
	GtkImage *throbber;

	if (toolbar_item == NULL) {
		/* no toolbar item */
		return NSERROR_INVALID;
	}

	res = nsgtk_throbber_get_frame(frame, &pixbuf);
	if (res != NSERROR_OK) {
		return res;
	}

	throbber = GTK_IMAGE(gtk_bin_get_child(GTK_BIN(toolbar_item)));

	gtk_image_set_from_pixbuf(throbber, pixbuf);

	return NSERROR_OK;
}


/**
 * Make the throbber run.
 *
 * scheduled callback to update the throbber
 *
 * \param p The context passed when scheduled.
 */
static void next_throbber_frame(void *p)
{
	struct nsgtk_toolbar *tb = p;
	nserror res;

	tb->throb_frame++; /* advance to next frame */

	res = set_throbber_frame(tb->items[THROBBER_ITEM].button,
				 tb->throb_frame);
	if (res == NSERROR_BAD_SIZE) {
		tb->throb_frame = 1;
		res = set_throbber_frame(tb->items[THROBBER_ITEM].button,
					 tb->throb_frame);
	}

	/* only schedule next frame if there are no errors */
	if (res == NSERROR_OK) {
		nsgtk_schedule(THROBBER_FRAME_TIME, next_throbber_frame, p);
	}
}


/**
 * connect signal handlers to a gtk toolbar item
 */
static nserror
toolbar_connect_signal(struct nsgtk_toolbar *tb, nsgtk_toolbar_button itemid)
{
	struct nsgtk_toolbar_item *item;
	GtkEntry *entry;

	item = &tb->items[itemid];

	if (item->button != NULL) {
		g_signal_connect(item->button,
				 "size-allocate",
				 G_CALLBACK(toolbar_item_size_allocate_cb),
				 tb);
	}

	switch (itemid) {
	case URL_BAR_ITEM:
		entry = GTK_ENTRY(gtk_bin_get_child(GTK_BIN(item->button)));

		g_signal_connect(GTK_WIDGET(entry),
				 "activate",
				 G_CALLBACK(url_entry_activate_cb),
				 tb);
		g_signal_connect(GTK_WIDGET(entry),
				 "changed",
				 G_CALLBACK(url_entry_changed_cb),
				 tb);
		g_signal_connect(GTK_WIDGET(entry),
				 "icon-release",
				 G_CALLBACK(url_entry_icon_release_cb),
				 tb);

		nsgtk_completion_connect_signals(entry,
						 tb->get_bw,
						 tb->get_ctx);
		break;


	case WEBSEARCH_ITEM:
		entry = GTK_ENTRY(gtk_bin_get_child(GTK_BIN(item->button)));

		g_signal_connect(GTK_WIDGET(entry),
				 "activate",
				 G_CALLBACK(websearch_entry_activate_cb),
				 tb);
		g_signal_connect(GTK_WIDGET(entry),
				 "button-press-event",
				 G_CALLBACK(websearch_entry_button_press_cb),
				 tb);
		break;

	default:
		if ((item->clicked != NULL) && (item->button != NULL)) {
			g_signal_connect(item->button,
					 "clicked",
					 G_CALLBACK(item->clicked),
					 tb);
		}
		break;

	}

	return NSERROR_OK;
}

/**
 * connect all signals to widgets in a toolbar
 */
static nserror toolbar_connect_signals(struct nsgtk_toolbar *tb)
{
	int location; /* location index */
	nsgtk_toolbar_button itemid; /* item id */

	for (location = BACK_BUTTON; location < PLACEHOLDER_BUTTON; location++) {
		itemid = itemid_from_location(tb, location);
		if (itemid == PLACEHOLDER_BUTTON) {
			/* no more filled locations */
			break;
		}
		toolbar_connect_signal(tb, itemid);
	}

	return NSERROR_OK;
}


/**
 * signal handler for toolbar context menu
 *
 * \param toolbar The toolbar event is being delivered to
 * \param x The x coordinate where the click happened
 * \param y The x coordinate where the click happened
 * \param button the buttons being pressed
 * \param data The context pointer passed when the connection was made.
 * \return TRUE to indicate signal handled.
 */
static gboolean
toolbar_popup_context_menu_cb(GtkToolbar *toolbar,
			      gint x,
			      gint y,
			      gint button,
			      gpointer data)
{
	struct nsgtk_toolbar *tb = (struct nsgtk_toolbar *)data;
	struct gui_window *gw;
	struct nsgtk_scaffolding *gs;

	gw = tb->get_ctx; /** \todo stop assuming the context is a gui window */

	gs = nsgtk_get_scaffold(gw);

	nsgtk_scaffolding_toolbar_context_menu(gs);

	return TRUE;
}


/**
 * toolbar delete signal handler
 */
static void toolbar_destroy_cb(GtkWidget *widget, gpointer data)
{
	struct nsgtk_toolbar *tb;
	tb = (struct nsgtk_toolbar *)data;

	/* ensure any throbber scheduled is stopped */
	nsgtk_schedule(-1, next_throbber_frame, tb);

	free(tb);
}


/* exported interface documented in toolbar.h */
nserror
nsgtk_toolbar_create(GtkBuilder *builder,
		     struct browser_window *(*get_bw)(void *ctx),
		     void *get_ctx,
		     bool want_location_focus,
		     struct nsgtk_toolbar **tb_out)
{
	nserror res;
	struct nsgtk_toolbar *tb;
	int bidx; /* button index */

	tb = calloc(1, sizeof(struct nsgtk_toolbar));
	if (tb == NULL) {
		return NSERROR_NOMEM;
	}

	tb->get_bw = get_bw;
	tb->get_ctx = get_ctx;
	/* set the throbber start frame. */
	tb->throb_frame = 0;
	if (want_location_focus) {
		tb->loc_focus = LFS_WANT;
	} else {
		tb->loc_focus = LFS_IDLE;
	}

	tb->widget = GTK_TOOLBAR(gtk_builder_get_object(builder, "toolbar"));
	gtk_toolbar_set_show_arrow(tb->widget, TRUE);

	g_signal_connect(tb->widget,
			 "popup-context-menu",
			 G_CALLBACK(toolbar_popup_context_menu_cb),
			 tb);

	/* close and cleanup on delete signal */
	g_signal_connect(tb->widget,
			 "destroy",
			 G_CALLBACK(toolbar_destroy_cb),
			 tb);

	/* allocate button contexts */
	for (bidx = BACK_BUTTON; bidx < PLACEHOLDER_BUTTON; bidx++) {
		res = toolbar_item_create(bidx, &tb->items[bidx]);
		if (res != NSERROR_OK) {
			return res;
		}
	}

	res = nsgtk_toolbar_update(tb);
	if (res != NSERROR_OK) {
		return res;
	}

	*tb_out = tb;
	return NSERROR_OK;
}


/* exported interface documented in toolbar.h */
nserror nsgtk_toolbar_restyle(struct nsgtk_toolbar *tb)
{
	/*
	 * reset toolbar size allocation so icon size change affects
	 *  allocated widths.
	 */
	tb->offset = 0;

	switch (nsoption_int(button_type)) {

	case 1: /* Small icons */
		gtk_toolbar_set_style(GTK_TOOLBAR(tb->widget),
				      GTK_TOOLBAR_ICONS);
		gtk_toolbar_set_icon_size(GTK_TOOLBAR(tb->widget),
					  GTK_ICON_SIZE_SMALL_TOOLBAR);
		break;

	case 2: /* Large icons */
		gtk_toolbar_set_style(GTK_TOOLBAR(tb->widget),
				      GTK_TOOLBAR_ICONS);
		gtk_toolbar_set_icon_size(GTK_TOOLBAR(tb->widget),
					  GTK_ICON_SIZE_LARGE_TOOLBAR);
		break;

	case 3: /* Large icons with text */
		gtk_toolbar_set_style(GTK_TOOLBAR(tb->widget),
				      GTK_TOOLBAR_BOTH);
		gtk_toolbar_set_icon_size(GTK_TOOLBAR(tb->widget),
					  GTK_ICON_SIZE_LARGE_TOOLBAR);
		break;

	case 4: /* Text icons only */
		gtk_toolbar_set_style(GTK_TOOLBAR(tb->widget),
				      GTK_TOOLBAR_TEXT);
		break;

	default:
		break;
	}

	return NSERROR_OK;
}


/* exported interface documented in toolbar.h */
nserror nsgtk_toolbar_throbber(struct nsgtk_toolbar *tb, bool active)
{
	nserror res;
	struct browser_window *bw;

	/* Manage the location focus state */
	switch (tb->loc_focus) {
	case LFS_IDLE:
		break;
	case LFS_WANT:
		if (active) {
			tb->loc_focus = LFS_THROB;
		}
		break;
	case LFS_THROB:
		if (!active) {
			tb->loc_focus = LFS_LAST;
		}
		break;
	case LFS_LAST:
		break;
	}

	/* when activating the throbber simply schedule the next frame update */
	if (active) {
		nsgtk_schedule(THROBBER_FRAME_TIME, next_throbber_frame, tb);

		set_item_sensitivity(&tb->items[STOP_BUTTON], true);
		set_item_sensitivity(&tb->items[RELOAD_BUTTON], false);
		set_item_action(tb, RELOADSTOP_BUTTON, false);

		return NSERROR_OK;
	}

	/* stopping the throbber */
	nsgtk_schedule(-1, next_throbber_frame, tb);
	tb->throb_frame = 0;
	res =  set_throbber_frame(tb->items[THROBBER_ITEM].button,
				  tb->throb_frame);

	bw = tb->get_bw(tb->get_ctx);

	/* adjust sensitivity of other items */
	set_item_sensitivity(&tb->items[STOP_BUTTON], false);
	set_item_sensitivity(&tb->items[RELOAD_BUTTON], true);
	set_item_action(tb, RELOADSTOP_BUTTON, true);
	set_item_sensitivity(&tb->items[BACK_BUTTON],
			     browser_window_history_back_available(bw));
	set_item_sensitivity(&tb->items[FORWARD_BUTTON],
			     browser_window_history_forward_available(bw));
	nsgtk_local_history_hide();

	return res;
}


/* exported interface documented in toolbar.h */
nserror nsgtk_toolbar_page_info_change(struct nsgtk_toolbar *tb)
{
	GtkEntry *url_entry;
	browser_window_page_info_state pistate;
	struct browser_window *bw;
	const char *icon_name;

	if (tb->items[URL_BAR_ITEM].button == NULL) {
		/* no toolbar item */
		return NSERROR_INVALID;
	}
	url_entry = GTK_ENTRY(gtk_bin_get_child(GTK_BIN(tb->items[URL_BAR_ITEM].button)));

	bw = tb->get_bw(tb->get_ctx);

	pistate = browser_window_get_page_info_state(bw);

	switch (pistate) {
	case PAGE_STATE_INTERNAL:
		icon_name = "page-info-internal";
		break;

	case PAGE_STATE_LOCAL:
		icon_name = "page-info-local";
		break;

	case PAGE_STATE_INSECURE:
		icon_name = "page-info-insecure";
		break;

	case PAGE_STATE_SECURE_OVERRIDE:
		icon_name = "page-info-warning";
		break;

	case PAGE_STATE_SECURE_ISSUES:
		icon_name = "page-info-warning";
		break;

	case PAGE_STATE_SECURE:
		icon_name = "page-info-secure";
		break;

	default:
		icon_name = "page-info-internal";
		break;
	}

	nsgtk_entry_set_icon_from_icon_name(GTK_WIDGET(url_entry),
					    GTK_ENTRY_ICON_PRIMARY,
					    icon_name);
	return NSERROR_OK;
}


/* exported interface documented in toolbar.h */
nserror nsgtk_toolbar_set_url(struct nsgtk_toolbar *tb, nsurl *url)
{
	size_t idn_url_l;
	char *idn_url_s = NULL;
	const char *url_text = NULL;
	GtkEntry *url_entry;

	if (tb->items[URL_BAR_ITEM].button == NULL) {
		/* no toolbar item */
		return NSERROR_INVALID;
	}
	url_entry = GTK_ENTRY(gtk_bin_get_child(GTK_BIN(tb->items[URL_BAR_ITEM].button)));

	if (nsoption_bool(display_decoded_idn) == true) {
		if (nsurl_get_utf8(url, &idn_url_s, &idn_url_l) != NSERROR_OK) {
			idn_url_s = NULL;
		}
		url_text = idn_url_s;
	}
	if (url_text == NULL) {
		url_text = nsurl_access(url);
	}

	if (strcmp(url_text, gtk_entry_get_text(url_entry)) != 0) {
		/* The URL bar content has changed, we need to update it */
		gint startpos, endpos;
		bool was_selected;
		gtk_editable_get_selection_bounds(GTK_EDITABLE(url_entry),
						  &startpos, &endpos);
		was_selected = gtk_widget_is_focus(GTK_WIDGET(url_entry)) &&
			startpos == 0 &&
			endpos == gtk_entry_get_text_length(url_entry);
		gtk_entry_set_text(url_entry, url_text);
		if (was_selected && tb->loc_focus != LFS_IDLE) {
			gtk_widget_grab_focus(GTK_WIDGET(url_entry));
			if (tb->loc_focus == LFS_LAST) {
				tb->loc_focus = LFS_IDLE;
			}
		}
	}

	if (idn_url_s != NULL) {
		free(idn_url_s);
	}

	return NSERROR_OK;
}


/* exported interface documented in toolbar.h */
nserror
nsgtk_toolbar_set_websearch_image(struct nsgtk_toolbar *tb, GdkPixbuf *pixbuf)
{
	GtkWidget *entry;

	if (tb->items[WEBSEARCH_ITEM].button == NULL) {
		/* no toolbar item */
		return NSERROR_INVALID;
	}

	entry = gtk_bin_get_child(GTK_BIN(tb->items[WEBSEARCH_ITEM].button));

	if (pixbuf != NULL) {
		nsgtk_entry_set_icon_from_pixbuf(entry,
						 GTK_ENTRY_ICON_PRIMARY,
						 pixbuf);
	} else {
		nsgtk_entry_set_icon_from_icon_name(entry,
						    GTK_ENTRY_ICON_PRIMARY,
						    NSGTK_STOCK_INFO);
	}

	return NSERROR_OK;
}


/* exported interface documented in toolbar.h */
nserror
nsgtk_toolbar_item_activate(struct nsgtk_toolbar *tb,
			    nsgtk_toolbar_button itemid)
{
	GtkWidget *widget;

	/* ensure item id in range */
	if ((itemid < BACK_BUTTON) || (itemid >= PLACEHOLDER_BUTTON)) {
		return NSERROR_BAD_PARAMETER;
	}

	if (tb->items[itemid].clicked == NULL) {
		return NSERROR_INVALID;
	}

	/*
	 * if item has a widget in the current toolbar use that as the
	 *   signal source otherwise use the toolbar widget itself.
	 */
	if (tb->items[itemid].button != NULL) {
		widget = GTK_WIDGET(tb->items[itemid].button);
	} else {
		widget = GTK_WIDGET(tb->widget);
	}

	tb->items[itemid].clicked(widget, tb);

	return NSERROR_OK;
}


/* exported interface documented in toolbar.h */
nserror nsgtk_toolbar_show(struct nsgtk_toolbar *tb, bool show)
{
	if (show) {
		gtk_widget_show(GTK_WIDGET(tb->widget));
	} else {
		gtk_widget_hide(GTK_WIDGET(tb->widget));
	}
	return NSERROR_OK;
}


/* exported interface documented in toolbar.h */
nserror nsgtk_toolbar_update(struct nsgtk_toolbar *tb)
{
	nserror res;

	/* setup item locations based on user config */
	res = apply_user_button_customisation(tb);
	if (res != NSERROR_OK) {
		return res;
	}

	/* populate toolbar widget */
	res = populate_gtk_toolbar_widget(tb);
	if (res != NSERROR_OK) {
		return res;
	}

	/* ensure icon sizes and text labels on toolbar are set */
	res = nsgtk_toolbar_restyle(tb);
	if (res != NSERROR_OK) {
		return res;
	}

	res = toolbar_connect_signals(tb);

	return res;
}

/**
 * Find the correct location for popping up a window for the chosen item.
 *
 * \param tb The toolbar to select from
 * \param item_idx The toolbar item to select from
 * \param out_x Filled with an appropriate X coordinate
 * \param out_y Filled with an appropriate Y coordinate
 */
static nserror
nsgtk_toolbar_get_icon_window_position(struct nsgtk_toolbar *tb,
				       int item_idx,
				       int *out_x,
				       int *out_y)
{
	struct nsgtk_toolbar_item *item = &tb->items[item_idx];
	GtkWidget *widget = GTK_WIDGET(item->button);
	GtkAllocation alloc;
	gint rootx, rooty, x, y;

	switch (item_idx) {
	case URL_BAR_ITEM:
		widget = GTK_WIDGET(gtk_bin_get_child(GTK_BIN(item->button)));
		break;
	default:
		/* Nothing to do here */
		break;
	}

	nsgtk_widget_get_allocation(widget, &alloc);

	if (gtk_widget_translate_coordinates(widget,
					     gtk_widget_get_toplevel(widget),
					     0,
					     alloc.height - 1,
					     &x, &y) != TRUE) {
		return NSERROR_UNKNOWN;
	}

	gtk_window_get_position(GTK_WINDOW(gtk_widget_get_toplevel(widget)),
				&rootx, &rooty);

	*out_x = rootx + x + 4;
	*out_y = rooty + y + 4;

	return NSERROR_OK;
}

nserror nsgtk_toolbar_position_page_info(struct nsgtk_toolbar *tb,
					 struct nsgtk_pi_window *win)
{
	nserror res;
	int x, y;

	res = nsgtk_toolbar_get_icon_window_position(tb, URL_BAR_ITEM, &x, &y);
	if (res != NSERROR_OK) {
		return res;
	}

	nsgtk_page_info_set_position(win, x, y);

	return NSERROR_OK;
}

/* exported interface documented in toolbar.h */
nserror nsgtk_toolbar_position_local_history(struct nsgtk_toolbar *tb)
{
	nserror res;
	int x, y;

	res = nsgtk_toolbar_get_icon_window_position(tb, HISTORY_BUTTON, &x, &y);
	if (res != NSERROR_OK) {
		return res;
	}

	nsgtk_local_history_set_position(x, y);

	return NSERROR_OK;
}







netsurf-vince/pdf/frontends/gtk/toolbar.h

/*
 * Copyright 2009 Mark Benjamin <netsurf-browser.org.MarkBenjamin@dfgh.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_GTK_TOOLBAR_H_
#define NETSURF_GTK_TOOLBAR_H_

/**
 * control toolbar context
 */
struct nsgtk_toolbar;
struct nsgtk_scaffolding;

/**
 * create a control toolbar
 *
 * \param[in] builder The gtk builder object the toolbar is being created from
 * \param[out] toolbar a pointer to receive the result.
 * \return NSERROR_OK and toolbar updated on success else error code
 */
nserror nsgtk_toolbar_create(GtkBuilder *builder,
			     struct browser_window *(*get_bw)(void *ctx),
			     void *get_bw_ctx,
			     bool want_location_focus,
			     struct nsgtk_toolbar **toolbar);


/**
 * Update the toolbar items being shown based on current settings
 *
 * \param toolbar A toolbar returned from a creation
 * \return NSERROR_OK on success
 */
nserror nsgtk_toolbar_update(struct nsgtk_toolbar *tb);


/**
 * Update toolbar style and size based on current settings
 *
 * \param toolbar A toolbar returned from a creation
 * \return NSERROR_OK on success
 */
nserror nsgtk_toolbar_restyle(struct nsgtk_toolbar *tb);


/**
 * Start or stop a throbber in a toolbar
 *
 * \param toolbar A toolbar returned from a creation
 * \param active True if the throbber animation should play.
 * \return NSERROR_OK on success
 */
nserror nsgtk_toolbar_throbber(struct nsgtk_toolbar *tb, bool active);


/**
 * Page info has changed state
 *
 * \param toolbar A toolbar returned from a creation
 * \return NSERROR_OK on success
 */
nserror nsgtk_toolbar_page_info_change(struct nsgtk_toolbar *tb);


/**
 * Update the toolbar url entry
 *
 * \param toolbar A toolbar returned from a creation
 * \param url The URL to set
 * \return NSERROR_OK on success
 */
nserror nsgtk_toolbar_set_url(struct nsgtk_toolbar *tb, nsurl *url);


/**
 * set the websearch image
 *
 * \param toolbar A toolbar returned from a creation
 * \param pixbuf The pixel buffer data to use to set the web search icon
 * \return NSERROR_OK on success
 */
nserror nsgtk_toolbar_set_websearch_image(struct nsgtk_toolbar *tb, GdkPixbuf *pixbuf);


/**
 * activate the handler for a toolbar item
 *
 * This allows the same action to be performed for menu enties as if
 *  the user had clicked the toolbar widget.
 *
 * \param toolbar A toolbar returned from a creation
 * \param itemid the id of the item to activate
 * \return NSERROR_OK on success
 */
nserror nsgtk_toolbar_item_activate(struct nsgtk_toolbar *tb, nsgtk_toolbar_button itemid);

/**
 * set the toolbar to be shown or hidden
 *
 * \param toolbar A toolbar returned from a creation
 * \param show true to show the toolbar and false to hide it.
 * \return NSERROR_OK on success
 */
nserror nsgtk_toolbar_show(struct nsgtk_toolbar *tb, bool show);

/**
 * position the page info window appropriately
 *
 * \param tb The toolbar to position relative to
 * \param win The page-info window to position
 */
nserror nsgtk_toolbar_position_page_info(struct nsgtk_toolbar *tb,
					 struct nsgtk_pi_window *win);

/**
 * position the local history window appropriately
 *
 * \param tb The toolbar to position relative to
 */
nserror nsgtk_toolbar_position_local_history(struct nsgtk_toolbar *tb);

/**
 * Initialise customization of toolbar entries
 */
void nsgtk_toolbar_customization_init(struct nsgtk_scaffolding *g);


#endif
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/*
 * Copyright 2012 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_GTK_TOOLBAR_ITEMS_H
#define NETSURF_GTK_TOOLBAR_ITEMS_H

typedef enum {
	BACK_BUTTON = 0,
	HISTORY_BUTTON,
	FORWARD_BUTTON,
	RELOADSTOP_BUTTON,
	URL_BAR_ITEM,
	WEBSEARCH_ITEM,
	OPENMENU_BUTTON,
	STOP_BUTTON,
	RELOAD_BUTTON,
	HOME_BUTTON,
	THROBBER_ITEM,
	NEWWINDOW_BUTTON,
	NEWTAB_BUTTON,
	OPENFILE_BUTTON,
	CLOSETAB_BUTTON,
	CLOSEWINDOW_BUTTON,
	SAVEPAGE_BUTTON,
	PDF_BUTTON,
	PLAINTEXT_BUTTON,
	DRAWFILE_BUTTON,
	POSTSCRIPT_BUTTON,
	PRINTPREVIEW_BUTTON,
	PRINT_BUTTON,
	QUIT_BUTTON,
	CUT_BUTTON,
	COPY_BUTTON,
	PASTE_BUTTON,
	DELETE_BUTTON,
	SELECTALL_BUTTON,
	FIND_BUTTON,
	PREFERENCES_BUTTON,
	ZOOMPLUS_BUTTON,
	ZOOMMINUS_BUTTON,
	ZOOMNORMAL_BUTTON,
	FULLSCREEN_BUTTON,
	VIEWSOURCE_BUTTON,
	DOWNLOADS_BUTTON,
	SAVEWINDOWSIZE_BUTTON,
	TOGGLEDEBUGGING_BUTTON,
	SAVEBOXTREE_BUTTON,
	SAVEDOMTREE_BUTTON,
	LOCALHISTORY_BUTTON,
	GLOBALHISTORY_BUTTON,
	ADDBOOKMARKS_BUTTON,
	SHOWBOOKMARKS_BUTTON,
	SHOWCOOKIES_BUTTON,
	OPENLOCATION_BUTTON,
	NEXTTAB_BUTTON,
	PREVTAB_BUTTON,
	CONTENTS_BUTTON,
	GUIDE_BUTTON,
	INFO_BUTTON,
	ABOUT_BUTTON,
	CUSTOMIZE_BUTTON,
	PLACEHOLDER_BUTTON /* size indicator; array maximum indices */
} nsgtk_toolbar_button;    /* PLACEHOLDER_BUTTON - 1 */

#endif

/*
 * Item fields are:
 *   - item identifier (enum value)
 *   - name (identifier)
 *   - initial sensitivity (true/false)
 *   - if there is a toolbar click signal handler (y/n) and it is available in
 *          the toolbar and toolbox as a button (b, implies y) if the item is
 *          available as a button but not placed in the toolbox (t, implies y)
 *   - if there is a menu activate signal handler (y/n) and it calls the
 *          toolbar click handler directly. (p, implies y)
 *   - item label as a netsurf message (identifier)
 *   - icon image name ("string")
 */

#ifndef TOOLBAR_ITEM
#define TOOLBAR_ITEM(a, b, c, d, e, f, g)
#define TOOLBAR_ITEM_SET
#endif

TOOLBAR_ITEM(BACK_BUTTON, back, false, b, p, gtkBack, "go-previous")
TOOLBAR_ITEM(HISTORY_BUTTON, history, true, y, n, , "local-history")
TOOLBAR_ITEM(FORWARD_BUTTON, forward, false, b, p, gtkForward, "go-next")
TOOLBAR_ITEM(STOP_BUTTON, stop, false, t, p, gtkStop, NSGTK_STOCK_STOP)
TOOLBAR_ITEM(RELOAD_BUTTON, reload, true, t, p, Reload, NSGTK_STOCK_REFRESH)
TOOLBAR_ITEM(HOME_BUTTON, home, true, b, p, gtkHome, NSGTK_STOCK_HOME)
TOOLBAR_ITEM(URL_BAR_ITEM, url_bar, true, n, n, , NULL)
TOOLBAR_ITEM(WEBSEARCH_ITEM, websearch, true, n, n, , NULL)
TOOLBAR_ITEM(THROBBER_ITEM, throbber, true, n, n, , NULL)
TOOLBAR_ITEM(NEWWINDOW_BUTTON, newwindow, true, b, p, gtkNewWindow, "document-new")
TOOLBAR_ITEM(NEWTAB_BUTTON, newtab, true, b, p, gtkNewTab, NSGTK_STOCK_ADD)
TOOLBAR_ITEM(OPENFILE_BUTTON, openfile, true, b, p, gtkOpenFile, "document-open")
TOOLBAR_ITEM(CLOSETAB_BUTTON, closetab, false, n, y, , "window-close")
TOOLBAR_ITEM(CLOSEWINDOW_BUTTON, closewindow, true, y, p, , "window-close")
TOOLBAR_ITEM(SAVEPAGE_BUTTON, savepage, true, b, p, gtkSavePage, "text-html")
TOOLBAR_ITEM(PDF_BUTTON, pdf, false, y, p, , "x-office-document")
TOOLBAR_ITEM(PLAINTEXT_BUTTON, plaintext, true, b, p, gtkPlainText, "text-x-generic")
TOOLBAR_ITEM(DRAWFILE_BUTTON, drawfile, false, n, n, , NULL)
TOOLBAR_ITEM(POSTSCRIPT_BUTTON, postscript, false, n, n, , NULL)
TOOLBAR_ITEM(PRINTPREVIEW_BUTTON, printpreview, false, n, p, gtkPrintPreview, "gtk-print-preview")
TOOLBAR_ITEM(PRINT_BUTTON, print, true, b, p, gtkPrint, "document-print")
TOOLBAR_ITEM(QUIT_BUTTON, quit, true, b, p, gtkQuitMenu, "application-exit")
TOOLBAR_ITEM(CUT_BUTTON, cut, true, b, p, gtkCut, "edit-cut")
TOOLBAR_ITEM(COPY_BUTTON, copy, true, b, p, gtkCopy, "edit-copy")
TOOLBAR_ITEM(PASTE_BUTTON, paste, true, b, p, gtkPaste, "edit-paste")
TOOLBAR_ITEM(DELETE_BUTTON, delete, false, b, p, gtkDelete, "edit-delete")
TOOLBAR_ITEM(SELECTALL_BUTTON, selectall, true, b, p, gtkSelectAll, "edit-select-all")
TOOLBAR_ITEM(FIND_BUTTON, find, true, n, y, gtkFind, "edit-find")
TOOLBAR_ITEM(PREFERENCES_BUTTON, preferences, true, b, p, gtkPreferences, "preferences-system")
TOOLBAR_ITEM(ZOOMPLUS_BUTTON, zoomplus, true, b, p, gtkZoomPlus, "gtk-zoom-in")
TOOLBAR_ITEM(ZOOMMINUS_BUTTON, zoomminus, true, b, p, gtkZoomMinus, "gtk-zoom-out")
TOOLBAR_ITEM(ZOOMNORMAL_BUTTON, zoomnormal, true, b, p, gtkZoomNormal, "gtk-zoom-100")
TOOLBAR_ITEM(FULLSCREEN_BUTTON, fullscreen, true, b, p, gtkFullScreen, "gtk-fullscreen")
TOOLBAR_ITEM(VIEWSOURCE_BUTTON, viewsource, true, b, p, gtkPageSource, "gtk-index")
TOOLBAR_ITEM(DOWNLOADS_BUTTON, downloads, true, b, p, gtkDownloads, NSGTK_STOCK_SAVE_AS)
TOOLBAR_ITEM(SAVEWINDOWSIZE_BUTTON, savewindowsize, true, y, p, gtkSaveWindowSize, NULL)
TOOLBAR_ITEM(TOGGLEDEBUGGING_BUTTON, toggledebugging, true, y, p, gtkToggleDebugging, NULL)
TOOLBAR_ITEM(SAVEBOXTREE_BUTTON, debugboxtree, true, y, p, gtkDebugBoxTree, NULL)
TOOLBAR_ITEM(SAVEDOMTREE_BUTTON, debugdomtree, true, y, p, gtkDebugDomTree, NULL)
TOOLBAR_ITEM(LOCALHISTORY_BUTTON, localhistory, true, y, p, , NULL)
TOOLBAR_ITEM(GLOBALHISTORY_BUTTON, globalhistory, true, y, p, gtkGlobalHistory, NULL)
TOOLBAR_ITEM(ADDBOOKMARKS_BUTTON, addbookmarks, true, y, p, gtkAddBookMarks, NULL)
TOOLBAR_ITEM(SHOWBOOKMARKS_BUTTON, showbookmarks, true, b, p, gtkShowBookMarks, "user-bookmarks")
TOOLBAR_ITEM(SHOWCOOKIES_BUTTON, showcookies, true, b, p, gtkShowCookies, "show-cookie")
TOOLBAR_ITEM(OPENLOCATION_BUTTON, openlocation, true, y, p, gtkOpenLocation, NULL)
TOOLBAR_ITEM(NEXTTAB_BUTTON, nexttab, false, n, y, gtkNextTab, "media-skip-forward")
TOOLBAR_ITEM(PREVTAB_BUTTON, prevtab, false, n, y, gtkPrevTab, "media-skip-backward")
TOOLBAR_ITEM(CONTENTS_BUTTON, contents, true, y, p, gtkContents, "gtk-help")
TOOLBAR_ITEM(GUIDE_BUTTON, guide, true, y, p, gtkGuide, "gtk-help")
TOOLBAR_ITEM(INFO_BUTTON, info, true, y, p, gtkUserInformation, "dialog-information")
TOOLBAR_ITEM(ABOUT_BUTTON, about, true, b, p, gtkAbout, "help-about")
TOOLBAR_ITEM(OPENMENU_BUTTON, openmenu, true, b, n, gtkOpenMenu, NSGTK_STOCK_OPEN_MENU)
TOOLBAR_ITEM(CUSTOMIZE_BUTTON, cutomize, true, y, p, , NULL)
TOOLBAR_ITEM(RELOADSTOP_BUTTON, reloadstop, true, b, n, Reload, NSGTK_STOCK_REFRESH)

#ifdef TOOLBAR_ITEM_SET
#undef TOOLBAR_ITEM
#undef TOOLBAR_ITEM_SET
#endif







netsurf-vince/pdf/frontends/gtk/viewdata.c

/*
 * Copyright 2014 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * generic data viewer implementation.
 *
 * This viewer can be used for utf-8 encoded chunk of data. Thie data
 * might be page source or the debugging of dom or box trees. It will
 * show the data in a tab, window or editor as per user configuration.
 */

#include <stdlib.h>
#include <string.h>
#include <strings.h>
#define _WITH_GETLINE /* necessary for FreeBSD */
#include <stdio.h>
#include <unistd.h>
#include <gtk/gtk.h>

#include "utils/log.h"
#include "utils/nsoption.h"
#include "utils/utf8.h"
#include "utils/messages.h"
#include "utils/utils.h"
#include "utils/file.h"
#include "utils/filepath.h"
#include "utils/nsurl.h"
#include "netsurf/browser_window.h"

#include "gtk/warn.h"
#include "gtk/about.h"
#include "gtk/fetch.h"
#include "gtk/compat.h"
#include "gtk/resources.h"
#include "gtk/viewdata.h"

struct nsgtk_viewdata_ctx {
	char *data;
	size_t data_len;
	char *filename;

	GtkBuilder *builder; /**< The gtk builder that built the widgets. */
	GtkWindow *window; /**< handle to gtk window (builder holds reference) */
	GtkTextView *gv; /**< handle to gtk text view (builder holds reference) */

	struct nsgtk_viewdata_ctx *next;
	struct nsgtk_viewdata_ctx *prev;
};

struct menu_events {
	const char *widget;
	GCallback handler;
};

static struct nsgtk_viewdata_ctx *nsgtk_viewdata_list = NULL;
static char viewdata_zoomlevel = 10;

#define MENUEVENT(x) { #x, G_CALLBACK(nsgtk_on_##x##_activate) }
#define MENUPROTO(x) static gboolean nsgtk_on_##x##_activate(	\
		GtkMenuItem *widget, gpointer g)

MENUPROTO(viewdata_save_as);
MENUPROTO(viewdata_print);
MENUPROTO(viewdata_close);
MENUPROTO(viewdata_select_all);
MENUPROTO(viewdata_cut);
MENUPROTO(viewdata_copy);
MENUPROTO(viewdata_paste);
MENUPROTO(viewdata_delete);
MENUPROTO(viewdata_zoom_in);
MENUPROTO(viewdata_zoom_out);
MENUPROTO(viewdata_zoom_normal);
MENUPROTO(viewdata_about);

static struct menu_events viewdata_menu_events[] = {
	MENUEVENT(viewdata_save_as),
	MENUEVENT(viewdata_print),
	MENUEVENT(viewdata_close),
	MENUEVENT(viewdata_select_all),
	MENUEVENT(viewdata_cut),
	MENUEVENT(viewdata_copy),
	MENUEVENT(viewdata_paste),
	MENUEVENT(viewdata_delete),
	MENUEVENT(viewdata_zoom_in),
	MENUEVENT(viewdata_zoom_out),
	MENUEVENT(viewdata_zoom_normal),
	MENUEVENT(viewdata_about),
	{NULL, NULL}
};

static void nsgtk_attach_viewdata_menu_handlers(GtkBuilder *xml, gpointer g)
{
	struct menu_events *event = viewdata_menu_events;

	while (event->widget != NULL)
	{
		GtkWidget *w = GTK_WIDGET(gtk_builder_get_object(xml, event->widget));
		g_signal_connect(G_OBJECT(w), "activate", event->handler, g);
		event++;
	}
}

static gboolean nsgtk_viewdata_destroy_event(GtkBuilder *window, gpointer g)
{
	struct nsgtk_viewdata_ctx *vdctx = (struct nsgtk_viewdata_ctx *)g;

	if (vdctx->next != NULL) {
		vdctx->next->prev = vdctx->prev;
	}

	if (vdctx->prev != NULL) {
		vdctx->prev->next = vdctx->next;
	} else {
		nsgtk_viewdata_list = vdctx->next;
	}

	/* release the data */
	free(vdctx->data);

	/* free the builder */
	g_object_unref(G_OBJECT(vdctx->builder));

	/* free the context structure */
	free(vdctx);

	return FALSE;
}

static gboolean nsgtk_viewdata_delete_event(GtkWindow * window, gpointer g)
{
	return FALSE;
}



static void nsgtk_viewdata_file_save(GtkWindow *parent, const char *filename,
				     const char *data, size_t data_size)
{
	FILE *f;
	GtkWidget *notif;
	GtkWidget *label;

	f = fopen(filename, "w+");
	if (f != NULL) {
		fwrite(data, data_size, 1, f);
		fclose(f);
		return;
	}

	/* inform user of faliure */
	notif = gtk_dialog_new_with_buttons(messages_get("gtkSaveFailedTitle"),
					    parent,
					    GTK_DIALOG_MODAL,
					    NSGTK_STOCK_OK,
					    GTK_RESPONSE_NONE,
					    NULL);

	g_signal_connect_swapped(notif, "response",
				 G_CALLBACK(gtk_widget_destroy), notif);

	label = gtk_label_new(messages_get("gtkSaveFailed"));
	gtk_container_add(GTK_CONTAINER(nsgtk_dialog_get_content_area(GTK_DIALOG(notif))), label);
	gtk_widget_show_all(notif);

}


gboolean nsgtk_on_viewdata_save_as_activate(GtkMenuItem *widget, gpointer g)
{
	struct nsgtk_viewdata_ctx *nsg = (struct nsgtk_viewdata_ctx *) g;
	GtkWidget *fc;

	fc = gtk_file_chooser_dialog_new(messages_get("gtkSaveFile"),
					 nsg->window,
					 GTK_FILE_CHOOSER_ACTION_SAVE,
					 NSGTK_STOCK_CANCEL,
					 GTK_RESPONSE_CANCEL,
					 NSGTK_STOCK_SAVE,
					 GTK_RESPONSE_ACCEPT,
					 NULL);

	gtk_file_chooser_set_current_name(GTK_FILE_CHOOSER(fc), nsg->filename);

	gtk_file_chooser_set_do_overwrite_confirmation(GTK_FILE_CHOOSER(fc),
						       TRUE);

	if (gtk_dialog_run(GTK_DIALOG(fc)) == GTK_RESPONSE_ACCEPT) {
		char *filename;
		filename = gtk_file_chooser_get_filename(GTK_FILE_CHOOSER(fc));
		nsgtk_viewdata_file_save(nsg->window, filename, nsg->data, nsg->data_len);
		g_free(filename);
	}

	gtk_widget_destroy(fc);

	return TRUE;
}


gboolean nsgtk_on_viewdata_print_activate( GtkMenuItem *widget, gpointer g)
{
	/* correct printing */

	return TRUE;
}

gboolean nsgtk_on_viewdata_close_activate( GtkMenuItem *widget, gpointer g)
{
	struct nsgtk_viewdata_ctx *nsg = (struct nsgtk_viewdata_ctx *) g;

	gtk_widget_destroy(GTK_WIDGET(nsg->window));

	return TRUE;
}



gboolean nsgtk_on_viewdata_select_all_activate (GtkMenuItem *widget, gpointer g)
{
	struct nsgtk_viewdata_ctx *nsg = (struct nsgtk_viewdata_ctx *) g;
	GtkTextBuffer *buf = gtk_text_view_get_buffer(nsg->gv);
	GtkTextIter start, end;

	gtk_text_buffer_get_bounds(buf, &start, &end);

	gtk_text_buffer_select_range(buf, &start, &end);

	return TRUE;
}

gboolean nsgtk_on_viewdata_cut_activate(GtkMenuItem *widget, gpointer g)
{
	return TRUE;
}

gboolean nsgtk_on_viewdata_copy_activate(GtkMenuItem *widget, gpointer g)
{
	struct nsgtk_viewdata_ctx *nsg = (struct nsgtk_viewdata_ctx *) g;
	GtkTextBuffer *buf = gtk_text_view_get_buffer(GTK_TEXT_VIEW(nsg->gv));

	gtk_text_buffer_copy_clipboard(buf,
		gtk_clipboard_get(GDK_SELECTION_CLIPBOARD));

	return TRUE;
}

gboolean nsgtk_on_viewdata_paste_activate(GtkMenuItem *widget, gpointer g)
{
	return TRUE;
}

gboolean nsgtk_on_viewdata_delete_activate(GtkMenuItem *widget, gpointer g)
{
	return TRUE;
}

static void nsgtk_viewdata_update_zoomlevel(gpointer g)
{
	struct nsgtk_viewdata_ctx *nsg;
	GtkTextBuffer *buf;
	GtkTextTagTable *tab;
	GtkTextTag *tag;

	nsg = nsgtk_viewdata_list;
	while (nsg) {
		if (nsg->gv) {
			buf = gtk_text_view_get_buffer(GTK_TEXT_VIEW(nsg->gv));

			tab = gtk_text_buffer_get_tag_table(
				GTK_TEXT_BUFFER(buf));

			tag = gtk_text_tag_table_lookup(tab, "zoomlevel");
			if (!tag) {
				tag = gtk_text_tag_new("zoomlevel");
				gtk_text_tag_table_add(tab, GTK_TEXT_TAG(tag));
			}

			gdouble fscale = ((gdouble) viewdata_zoomlevel) / 10;

			g_object_set(GTK_TEXT_TAG(tag), "scale", fscale, NULL);

			GtkTextIter start, end;

			gtk_text_buffer_get_bounds(GTK_TEXT_BUFFER(buf),
						   &start, &end);
			gtk_text_buffer_remove_all_tags(GTK_TEXT_BUFFER(buf),
							&start,	&end);
			gtk_text_buffer_apply_tag(GTK_TEXT_BUFFER(buf),
						  GTK_TEXT_TAG(tag), &start, &end);
		}
		nsg = nsg->next;
	}
}

gboolean nsgtk_on_viewdata_zoom_in_activate(GtkMenuItem *widget, gpointer g)
{
	viewdata_zoomlevel++;
	nsgtk_viewdata_update_zoomlevel(g);

	return TRUE;
}

gboolean nsgtk_on_viewdata_zoom_out_activate(GtkMenuItem *widget, gpointer g)
{
	if (viewdata_zoomlevel > 1) {
		viewdata_zoomlevel--;
		nsgtk_viewdata_update_zoomlevel(g);
	}

	return TRUE;
}


gboolean nsgtk_on_viewdata_zoom_normal_activate(GtkMenuItem *widget, gpointer g)
{
	viewdata_zoomlevel = 10;
	nsgtk_viewdata_update_zoomlevel(g);

	return TRUE;
}

gboolean nsgtk_on_viewdata_about_activate(GtkMenuItem *widget, gpointer g)
{
	struct nsgtk_viewdata_ctx *nsg = (struct nsgtk_viewdata_ctx *) g;

	nsgtk_about_dialog_init(nsg->window);

	return TRUE;
}

/**
 * View the data in a gtk text window.
 */
static nserror
window_init(const char *title,
	    const char *filename,
	    char *ndata,
	    size_t ndata_len)
{
	GtkWindow *window;
	GtkWidget *cutbutton;
	GtkWidget *pastebutton;
	GtkWidget *deletebutton;
	GtkWidget *printbutton;
	GtkTextView *dataview;
	PangoFontDescription *fontdesc;
	GtkTextBuffer *tb;
	struct nsgtk_viewdata_ctx *newctx;
	nserror res;

	newctx = malloc(sizeof(struct nsgtk_viewdata_ctx));
	if (newctx == NULL) {
		return NSERROR_NOMEM;
	}

	res = nsgtk_builder_new_from_resname("viewdata", &newctx->builder);
	if (res != NSERROR_OK) {
		NSLOG(netsurf, INFO, "Viewdata UI builder init failed");
		free(newctx);
		return res;
	}

	gtk_builder_connect_signals(newctx->builder, NULL);

	window = GTK_WINDOW(gtk_builder_get_object(newctx->builder,
						   "ViewDataWindow"));
	if (window == NULL) {
		NSLOG(netsurf, INFO, "Unable to find window in builder ");

		/* free the builder */
		g_object_unref(G_OBJECT(newctx->builder));

		/* free the context structure */
		free(newctx);

		return NSERROR_INIT_FAILED;
	}

	cutbutton = GTK_WIDGET(gtk_builder_get_object(newctx->builder, "viewdata_cut"));
	pastebutton = GTK_WIDGET(gtk_builder_get_object(newctx->builder, "viewdata_paste"));
	deletebutton = GTK_WIDGET(gtk_builder_get_object(newctx->builder, "viewdata_delete"));
	printbutton = GTK_WIDGET(gtk_builder_get_object(newctx->builder, "viewdata_print"));
	gtk_widget_set_sensitive(cutbutton, FALSE);
	gtk_widget_set_sensitive(pastebutton, FALSE);
	gtk_widget_set_sensitive(deletebutton, FALSE);
	/* for now */
	gtk_widget_set_sensitive(printbutton, FALSE);


	newctx->filename = strdup(filename);

	newctx->data = ndata;
	newctx->data_len = ndata_len;

	newctx->window = window;

	newctx->next = nsgtk_viewdata_list;
	newctx->prev = NULL;
	if (nsgtk_viewdata_list != NULL) {
		nsgtk_viewdata_list->prev = newctx;
	}
	nsgtk_viewdata_list = newctx;

	nsgtk_attach_viewdata_menu_handlers(newctx->builder, newctx);

	gtk_window_set_title(window, title);

	g_signal_connect(G_OBJECT(window), "destroy",
			 G_CALLBACK(nsgtk_viewdata_destroy_event),
			 newctx);
	g_signal_connect(G_OBJECT(window), "delete-event",
			 G_CALLBACK(nsgtk_viewdata_delete_event),
			 newctx);

	dataview = GTK_TEXT_VIEW(gtk_builder_get_object(newctx->builder,
							"viewdata_view"));

	fontdesc = pango_font_description_from_string("Monospace 8");

	newctx->gv = dataview;
	nsgtk_widget_modify_font(GTK_WIDGET(dataview), fontdesc);

	tb = gtk_text_view_get_buffer(dataview);
	gtk_text_buffer_set_text(tb, newctx->data, -1);

	gtk_widget_show(GTK_WIDGET(window));

	return NSERROR_OK;
}

/**
 * open a window to dispaly an existing file.
 */
static nserror
window_init_fname(const char *title,
	       const char *leafname,
	       const char *filename)
{
	nserror ret;
	FILE *f;
	char *ndata;
	long tell_len;
	size_t ndata_len;

	f = fopen(filename, "r");
	if (f == NULL) {
		return NSERROR_NOT_FOUND;
	}
	if (fseek(f, 0, SEEK_END) != 0) {
		fclose(f);
		return NSERROR_BAD_SIZE;
	}

	tell_len = ftell(f);
	if (tell_len == -1) {
		fclose(f);
		return NSERROR_BAD_SIZE;		
	}

	if (fseek(f, 0, SEEK_SET) != 0) {
		fclose(f);
		return NSERROR_BAD_SIZE;
	}

	ndata = malloc(tell_len);

	ndata_len = fread(ndata, 1, tell_len, f);
	
	fclose(f);

	/* window init takes ownership of the ndata if there is no error */
	ret = window_init(title, leafname, ndata, ndata_len);
	if (ret != NSERROR_OK) {
		free(ndata);
	}

	return ret;
}

/**
 * open a new tab from an existing file.
 */
static nserror
tab_init_fname(const char *title,
	       const char *leafname,
	       const char *fname)
{
	nsurl *url;
	nserror ret;

	/* Open tab on temporary file */
	ret = netsurf_path_to_nsurl(fname, &url);
	if (ret != NSERROR_OK) {
		return ret;
	}

	/* open tab on temportary file */
	ret = browser_window_create(BW_CREATE_TAB | BW_CREATE_HISTORY, url, NULL, NULL, NULL);
	nsurl_unref(url);
	if (ret != NSERROR_OK) {
		return ret;
	}

	return NSERROR_OK;
}

/**
 * create a new tab from data.
 */
static nserror
tab_init(const char *title,
	 const char *leafname,
	 char *ndata,
	 size_t ndata_len)
{
	nserror ret;
	gchar *fname;
	gint handle;
	FILE *f;

	handle = g_file_open_tmp("nsgtkdataXXXXXX", &fname, NULL);
	if ((handle == -1) || (fname == NULL)) {
		return NSERROR_SAVE_FAILED;
	}
	close(handle); /* in case it was binary mode */

	/* save data to temporary file */
	f = fopen(fname, "w");
	if (f == NULL) {
		nsgtk_warning(messages_get("gtkSourceTabError"), 0);
		g_free(fname);
		return NSERROR_SAVE_FAILED;
	}
	fprintf(f, "%s", ndata);
	fclose(f);

	ret = tab_init_fname(title, leafname, fname);
	if (ret == NSERROR_OK) {
		free(ndata);
	}

	g_free(fname);

	return ret;
}


/**
 * Build string vector of search path.
 *
 * ${XDG_DATA_HOME:-$HOME/.local/share}:${XDG_DATA_DIRS:-/usr/local/share:/usr/share}
 *
 * $XDG_DATA_HOME if empty use $HOME/.local/share
 *
 * XDG_DATA_DIRS if empty use /usr/local/share/:/usr/share/
 *
 * \return string vector of search pathnames or NULL on error.
 */
static char** xdg_data_strvec(void)
{
	const char *xdg_data_dirs;
	const char *xdg_data_home;
	const char *home_dir;
	char *xdg_data_path;
	int xdg_data_size;
	char **svec;

	xdg_data_dirs = getenv("XDG_DATA_DIRS");
	if ((xdg_data_dirs == NULL) ||
	    (*xdg_data_dirs == 0) ||
	    (strlen(xdg_data_dirs) > 4096)) {
		xdg_data_dirs = "/usr/local/share/:/usr/share/";
	}

	xdg_data_home = getenv("XDG_DATA_HOME");
	if ((xdg_data_home == NULL) ||
	    (*xdg_data_home == 0) ||
	    (strlen(xdg_data_home) > 4096)) {
		/* $XDG_DATA_HOME is empty use $HOME/.local/share */

		home_dir = getenv("HOME");
		if ((home_dir == NULL) ||
		    (*home_dir == 0) ||
		    (strlen(home_dir) > 4096)) {
			xdg_data_path = strdup(xdg_data_dirs);
		} else {
			xdg_data_size = strlen(home_dir) +
				SLEN("/.local/share:") +
				strlen(xdg_data_dirs) + 1;
			xdg_data_path = malloc(xdg_data_size);
			snprintf(xdg_data_path, xdg_data_size ,
				 "%s/.local/share/:%s",
				 home_dir, xdg_data_dirs);
		}
	} else {
		xdg_data_size = strlen(xdg_data_home) +
			strlen(xdg_data_dirs) + 2;
		xdg_data_path = malloc(xdg_data_size);
		snprintf(xdg_data_path, xdg_data_size , "%s:%s",
			 xdg_data_home, xdg_data_dirs);
	}

	NSLOG(netsurf, INFO, "%s", xdg_data_path);

	svec = filepath_path_to_strvec(xdg_data_path);
	free(xdg_data_path);

	return svec;
}

/**
 * Search application defaults file for matching mime type.
 *
 * create filename form path and applications/defaults.list
 *
 * look for [Default Applications]
 * search lines looking like mime/type=Desktop
 *
 * \param path The base path.
 * \param mimetype The mimetype to search for.
 * \return The desktop file associated with the mime type or NULL if not found.
 */
static char *xdg_get_default_app(const char *path, const char *mimetype)
{
	FILE *fp;
	char *line = NULL;
	size_t len = 0;
	ssize_t rd;
	int fname_len;
	char *fname;
	int mimetype_len;
	char *ret = NULL;

	fname_len = strlen(path) + SLEN("/applications/defaults.list") + 1;
	fname = malloc(fname_len);
	snprintf(fname, fname_len, "%s/applications/defaults.list", path);

	NSLOG(netsurf, INFO, "Checking %s", fname);

	fp = fopen(fname, "r");
	free(fname);
	if (fp == NULL) {
		return NULL;
	}

	mimetype_len = strlen(mimetype);
	while ((rd = getline(&line, &len, fp)) != -1) {
		/* line includes line endings if present, remove them */
		while ((line[rd - 1] == '\n') || (line[rd - 1] == '\r')) {
			rd--;
		}
		line[rd] = 0;

		/* look for mimetype */
		if ((rd > mimetype_len) &&
		    (line[mimetype_len] == '=') &&
		    (strncmp(line, mimetype, mimetype_len) == 0)) {

			ret = strdup(line + mimetype_len + 1);

			NSLOG(netsurf, INFO,
			      "Found line match for %s length %zu\n",
			      mimetype,
			      rd);
			NSLOG(netsurf, INFO, "Result %s", ret);

			break;
		}
	}

	free(line);
	fclose(fp);

	return ret;
}

/**
 * Search desktop file for an Exec line.
 *
 * search path is combined with applications/application.desktop to
 * create a filename.
 *
 * Desktop file format http://standards.freedesktop.org/desktop-entry-spec/desktop-entry-spec-latest.html
 *
 * \todo The parsing of the desktop file is badly incomplete and needs
 * improving. For example the handling of the = delimiter is wrong and
 * selection from the "Desktop Entry" group is completely absent.
 *
 */
static char *xdg_get_exec_cmd(const char *path, const char *desktop)
{
	FILE *fp;
	char *line = NULL;
	size_t len = 0;
	ssize_t rd;
	int fname_len;
	char *fname;
	char *ret = NULL;

	fname_len = strlen(path) + SLEN("/applications/") + strlen(desktop) + 1;
	fname = malloc(fname_len);
	snprintf(fname, fname_len, "%s/applications/%s", path, desktop);

	NSLOG(netsurf, INFO, "Checking %s", fname);

	fp = fopen(fname, "r");
	free(fname);
	if (fp == NULL) {
		return NULL;
	}

	while ((rd = getline(&line, &len, fp)) != -1) {
		/* line includes line endings if present, remove them */
		while ((line[rd - 1] == '\n') || (line[rd - 1] == '\r')) {
			rd--;
		}
		line[rd] = 0;

		/* look for mimetype */
		if ((rd > (ssize_t)SLEN("Exec=")) &&
		    (strncmp(line, "Exec=", SLEN("Exec=")) == 0)) {

			ret = strdup(line + SLEN("Exec="));

			NSLOG(netsurf, INFO, "Found Exec length %zu", rd);
			NSLOG(netsurf, INFO, "Result %s", ret);

			break;
		}
	}

	free(line);
	fclose(fp);

	return ret;
}

static char *exec_arg(const char *arg, int len, const char *fname)
{
	char *res = NULL;

	if (*arg == '%') {
		arg++;
		if ((*arg == 'f') || (*arg == 'F') ||
		    (*arg == 'u') || (*arg == 'U')) {
			res = strdup(fname);
		}
	} else {
		res = calloc(1, len + 1);
		if (res != NULL) {
			memcpy(res, arg, len);
		}
	}

	return res;
}

/**
 * Build vector for executing app.
 */
static char **build_exec_argv(const char *fname, const char *exec_cmd)
{
	char **argv;
	const char *start; /* current arguments start */
	const char *cur; /* current ptr within exec cmd */
	int aidx = 0; /* argv index */

	argv = calloc(10, sizeof(char *));
	if (argv == NULL) {
		return NULL;
	}

	cur = exec_cmd;
	while (*cur != 0) {
		/* skip whitespace */
		while ((*cur != 0) && (*cur == ' ')) {
			cur++;
		}
		if (*cur == 0) {
			break;
		}
		start = cur;

		/* find end of element */
		while ((*cur != 0) && (*cur != ' ')) {
			cur++;
		}

		argv[aidx] = exec_arg(start, cur - start, fname);
		if (argv[aidx] != NULL) {
			NSLOG(netsurf, INFO, "adding \"%s\"", argv[aidx]);
			aidx++;
		}
	}

	/* if no arguments were found there was nothing to execute */
	if (aidx == 0) {
		free(argv);
		return NULL;
	}

	return argv;
}


/**
 * open an editor from an existing file.
 */
static nserror
editor_init_fname(const char *title,
	       const char *leafname,
	       const char *fname)
{
	char **xdg_data_vec;
	int veci;
	/* desktop file of default app for mimetype */
	char *def_app_desktop = NULL;
	char *exec_cmd = NULL;
	char **argv;

	/* build string vector of search path */
	xdg_data_vec = xdg_data_strvec();

	/* find user configured app for opening text/plain */
	veci = 0;
	while (xdg_data_vec[veci] != NULL) {
		def_app_desktop = xdg_get_default_app(xdg_data_vec[veci],
						  "text/plain");
		if (def_app_desktop != NULL) {
			break;
		}
		veci++;
	}

	if (def_app_desktop == NULL) {
		/* no default app */
		filepath_free_strvec(xdg_data_vec);
		return NSERROR_NOT_FOUND;
	}

	/* find app to execute */
	veci = 0;
	while (xdg_data_vec[veci] != NULL) {
		exec_cmd = xdg_get_exec_cmd(xdg_data_vec[veci], def_app_desktop);
		if (exec_cmd != NULL) {
			break;
		}
		veci++;
	}
	free(def_app_desktop);
	filepath_free_strvec(xdg_data_vec);

	if (exec_cmd == NULL) {
		/* no exec entry */
		return NSERROR_NOT_FOUND;
	}

	/* build exec vector */
	argv = build_exec_argv(fname, exec_cmd);
	free(exec_cmd);

	/* execute target app on saved data */
	if (g_spawn_async(NULL, argv, NULL, G_SPAWN_SEARCH_PATH, NULL, NULL,
			  NULL, NULL) != TRUE) {
		return NSERROR_NOT_FOUND;
	}
	filepath_free_strvec(argv);

	return NSERROR_OK;
}

/**
 * open an editor with data.
 */
static nserror
editor_init(const char *title,
	    const char *leafname,
	    char *ndata,
	    size_t ndata_len)
{

	nserror ret;
	gchar *fname;
	gint handle;
	FILE *f;

	handle = g_file_open_tmp("nsgtkdataXXXXXX", &fname, NULL);
	if ((handle == -1) || (fname == NULL)) {
		return NSERROR_SAVE_FAILED;
	}
	close(handle); /* in case it was binary mode */

	/* save data to temporary file */
	f = fopen(fname, "w");
	if (f == NULL) {
		nsgtk_warning(messages_get("gtkSourceTabError"), 0);
		g_free(fname);
		return NSERROR_SAVE_FAILED;
	}
	fprintf(f, "%s", ndata);
	fclose(f);

	ret = editor_init_fname(title, leafname, fname);
	if (ret == NSERROR_OK) {
		free(ndata);
	}

	g_free(fname);

	return ret;
}

/* exported interface documented in gtk/viewdata.h */
nserror
nsgtk_viewdata(const char *title,
	       const char *filename,
	       char *ndata,
	       size_t ndata_len)
{
	nserror ret;

	switch (nsoption_int(developer_view)) {
	case 0:
		ret = window_init(title, filename, ndata, ndata_len);
		break;

	case 1:
		ret = tab_init(title, filename, ndata, ndata_len);
		break;

	case 2:
		ret = editor_init(title, filename, ndata, ndata_len);
		break;

	default:
		ret = NSERROR_BAD_PARAMETER;
		break;
	}
	if (ret != NSERROR_OK) {
		/* release the data */
		free(ndata);
	}


	return ret;
}

/* exported interface documented in gtk/viewdata.h */
nserror
nsgtk_viewfile(const char *title,
	       const char *leafname,
	       const char *filename)
{
	nserror ret;

	switch (nsoption_int(developer_view)) {
	case 0:
		ret = window_init_fname(title, leafname, filename);
		break;

	case 1:
		ret = tab_init_fname(title, leafname, filename);
		break;

	case 2:
		ret = editor_init_fname(title, leafname, filename);
		break;

	default:
		ret = NSERROR_BAD_PARAMETER;
		break;
	}

	return ret;
}







netsurf-vince/pdf/frontends/gtk/viewdata.h

/*
 * Copyright 2014 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef _NETSURF_GTK_VIEWDATA_H_
#define _NETSURF_GTK_VIEWDATA_H_

/**
 * Display text to a user.
 *
 * The data is utf-8 encoded text and will be presented in a window, a
 * tab or an editor as per the user configuration.
 *
 * \param title The title of the data being displayed.
 * \param filename The suggested filename to be used.
 * \param data The data to be shown. This data will be freed once the
 *             display is complete, the caller no longer owns the allocation.
 * \param data_size The size of the data in data.
 */
nserror nsgtk_viewdata(const char *title, const char *filename, char *data, size_t data_size);

/**
 * Display file to a user.
 *
 * The file is interpreted as utf-8 encoded text and will be presented
 * in a window, a tab or an editor as per the user configuration.
 *
 * \param title The title of the data being displayed.
 * \param leafname The suggested leafname to be used.
 * \param filename The filename of the data to be viewed.
 */
nserror nsgtk_viewfile(const char *title, const char *leafname, const char *filename);

#endif







netsurf-vince/pdf/frontends/gtk/viewsource.c

/*
 * Copyright 2009 Mark Benjamin <MarkBenjamin@dfgh.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdlib.h>
#include <string.h>
#include <gtk/gtk.h>

#include "utils/utils.h"
#include "utils/utf8.h"
#include "utils/nsurl.h"
#include "utils/messages.h"
#include "netsurf/browser_window.h"
#include "netsurf/content.h"

#include "gtk/viewdata.h"
#include "gtk/viewsource.h"

nserror nsgtk_viewsource(GtkWindow *parent, struct browser_window *bw)
{
	nserror ret;
	struct hlcache_handle *hlcontent;
	const uint8_t *source_data;
	size_t source_size;
	char *ndata = NULL;
	size_t ndata_len;
	char *filename;
	char *title;

	hlcontent = browser_window_get_content(bw);
	if (hlcontent == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	if (content_get_type(hlcontent) != CONTENT_HTML) {
		return NSERROR_BAD_CONTENT;
	}

	source_data = content_get_source_data(hlcontent, &source_size);

	ret = nsurl_nice(browser_window_access_url(bw), &filename, false);
	if (ret != NSERROR_OK) {
		filename = strdup(messages_get("SaveSource"));
		if (filename == NULL) {
			return NSERROR_NOMEM;
		}
	}

	title = malloc(strlen(nsurl_access(browser_window_access_url(bw))) + SLEN("Source of  - NetSurf") + 1);
	if (title == NULL) {
		free(filename);
		return NSERROR_NOMEM;
	}
	sprintf(title, "Source of %s - NetSurf", nsurl_access(browser_window_access_url(bw)));

	ret = utf8_from_enc((const char *)source_data,
			    content_get_encoding(hlcontent,
						 CONTENT_ENCODING_NORMAL),
			    source_size,
			    &ndata,
			    &ndata_len);
	if (ret == NSERROR_OK) {
		ret = nsgtk_viewdata(title, filename, ndata, ndata_len);
	}

	free(filename);
	free(title);

	return ret;
}







netsurf-vince/pdf/frontends/gtk/viewsource.h

/*
 * Copyright 2014 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef _NETSURF_GTK_VIEWSOURCE_H_
#define _NETSURF_GTK_VIEWSOURCE_H_

nserror nsgtk_viewsource(GtkWindow *parent, struct browser_window *bw);

#endif








netsurf-vince/pdf/frontends/gtk/warn.h

/*
 * Copyright 2016 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef GTK_WARN_H
#define GTK_WARN_H

/**
 * Warn the user of an event.
 *
 * \param[in] warning A warning looked up in the message translation table
 * \param[in] detail Additional text to be displayed or NULL.
 * \return NSERROR_OK on success or error code if there was a
 *           faliure displaying the message to the user.
 */
nserror nsgtk_warning(const char *warning, const char *detail);

#endif







netsurf-vince/pdf/frontends/gtk/window.c

/*
 * Copyright 2006 Daniel Silverstone <dsilvers@digital-scurf.org>
 * Copyright 2006 Rob Kendrick <rjek@rjek.com>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.	 See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Implementation of gtk windowing.
 */

#include <stdlib.h>
#include <string.h>
#include <limits.h>
#include <assert.h>
#include <math.h>
#include <gtk/gtk.h>
#include <gdk/gdkkeysyms.h>
#include <gdk-pixbuf/gdk-pixdata.h>

#include "utils/utils.h"
#include "utils/log.h"
#include "utils/utf8.h"
#include "utils/nsoption.h"
#include "utils/messages.h"
#include "utils/nsurl.h"
#include "netsurf/inttypes.h"
#include "netsurf/content.h"
#include "netsurf/browser_window.h"
#include "netsurf/mouse.h"
#include "netsurf/window.h"
#include "netsurf/plotters.h"
#include "netsurf/form.h"
#include "netsurf/keypress.h"
#include "desktop/searchweb.h"
#include "desktop/textinput.h"

#include "gtk/selection.h"
#include "gtk/warn.h"
#include "gtk/compat.h"
#include "gtk/gui.h"
#include "gtk/scaffolding.h"
#include "gtk/toolbar_items.h"
#include "gtk/toolbar.h"
#include "gtk/local_history.h"
#include "gtk/plotters.h"
#include "gtk/schedule.h"
#include "gtk/tabs.h"
#include "gtk/bitmap.h"
#include "gtk/gdk.h"
#include "gtk/resources.h"
#include "gtk/search.h"
#include "gtk/throbber.h"
#include "gtk/window.h"

/**
 * time (in ms) between throbber animation frame updates
 */
#define THROBBER_FRAME_TIME (100)

static GtkWidget *select_menu;
static struct form_control *select_menu_control;

struct gui_window {
	/**
	 * The gtk scaffold object containing menu, buttons, url bar, [tabs],
	 * drawing area, etc that may contain one or more gui_windows.
	 */
	struct nsgtk_scaffolding *scaffold;

	/** The 'content' window that is rendered in the gui_window */
	struct browser_window	*bw;

	/** mouse state and events. */
	struct {
		struct gui_window *gui;

		gdouble pressed_x;
		gdouble pressed_y;
		gboolean waiting;
		browser_mouse_state state;
	} mouse;

	/** caret dimension and location for rendering */
	int caretx, carety, careth;

	/** caret shape for rendering */
	gui_pointer_shape current_pointer;

	/** previous event location */
	int last_x, last_y;

	/** controls toolbar context */
	struct nsgtk_toolbar *toolbar;

	/** search toolbar context */
	struct gtk_search *search;

	/** The top level container (tabBox) */
	GtkWidget *container;

	/** display widget for this page or frame */
	GtkLayout *layout;

	/** The container for the layout etc */
	GtkWidget *grid;

	/** handle to the the visible tab */
	GtkWidget *tab;

	/** statusbar */
	GtkLabel *status_bar;

	/** status pane */
	GtkPaned *paned;

	/** has the status pane had its first size operation yet? */
	bool paned_sized;

	/** The icon this window should have */
	GdkPixbuf *icon;

	/** The input method to use with this window */
	GtkIMContext *input_method;

	/** current frame of throbber */
	int throb_frame;

	/** list for cleanup */
	struct gui_window *next, *prev;
};

/**< first entry in window list */
struct gui_window *window_list = NULL;

static void
nsgtk_select_menu_clicked(GtkCheckMenuItem *checkmenuitem,
			  gpointer user_data)
{
	form_select_process_selection(select_menu_control,
				      (intptr_t)user_data);
}

#if GTK_CHECK_VERSION(3,0,0)

static gboolean
nsgtk_window_draw_event(GtkWidget *widget, cairo_t *cr, gpointer data)
{
	struct gui_window *gw = data;
	struct gui_window *z;
	struct rect clip;
	struct redraw_context ctx = {
		.interactive = true,
		.background_images = true,
		.plot = &nsgtk_plotters
	};

	double x1;
	double y1;
	double x2;
	double y2;

	assert(gw);
	assert(gw->bw);

	for (z = window_list; z && z != gw; z = z->next)
		continue;
	assert(z);
	assert(GTK_WIDGET(gw->layout) == widget);

	current_cr = cr;

	GtkAdjustment *vscroll = nsgtk_layout_get_vadjustment(gw->layout);
	GtkAdjustment *hscroll = nsgtk_layout_get_hadjustment(gw->layout);

	cairo_clip_extents(cr, &x1, &y1, &x2, &y2);

	clip.x0 = x1;
	clip.y0 = y1;
	clip.x1 = x2;
	clip.y1 = y2;

	browser_window_redraw(gw->bw,
			      -gtk_adjustment_get_value(hscroll),
			      -gtk_adjustment_get_value(vscroll),
			      &clip,
			      &ctx);

	if (gw->careth != 0) {
		nsgtk_plot_caret(gw->caretx, gw->carety, gw->careth);
	}

	return FALSE;
}

#else

static gboolean
nsgtk_window_draw_event(GtkWidget *widget, GdkEventExpose *event, gpointer data)
{
	struct gui_window *gw = data;
	struct gui_window *z;
	struct rect clip;
	struct redraw_context ctx = {
		.interactive = true,
		.background_images = true,
		.plot = &nsgtk_plotters
	};

	assert(gw);
	assert(gw->bw);

	for (z = window_list; z && z != gw; z = z->next)
		continue;
	assert(z);
	assert(GTK_WIDGET(gw->layout) == widget);

	current_cr = gdk_cairo_create(nsgtk_layout_get_bin_window(gw->layout));

	clip.x0 = event->area.x;
	clip.y0 = event->area.y;
	clip.x1 = event->area.x + event->area.width;
	clip.y1 = event->area.y + event->area.height;

	browser_window_redraw(gw->bw, 0, 0, &clip, &ctx);

	if (gw->careth != 0) {
		nsgtk_plot_caret(gw->caretx, gw->carety, gw->careth);
	}

	cairo_destroy(current_cr);

	return FALSE;
}

#endif

static gboolean
nsgtk_window_motion_notify_event(GtkWidget *widget,
				 GdkEventMotion *event,
				 gpointer data)
{
	struct gui_window *g = data;
	bool shift = event->state & GDK_SHIFT_MASK;
	bool ctrl = event->state & GDK_CONTROL_MASK;

	if ((fabs(event->x - g->last_x) < 5.0) &&
	    (fabs(event->y - g->last_y) < 5.0)) {
		/* Mouse hasn't moved far enough from press coordinate
		 * for this to be considered a drag.
		 */
		return FALSE;
	} else {
		/* This is a drag, ensure it's always treated as such,
		 * even if we drag back over the press location.
		 */
		g->last_x = INT_MIN;
		g->last_y = INT_MIN;
	}

	if (g->mouse.state & BROWSER_MOUSE_PRESS_1) {
		/* Start button 1 drag */
		browser_window_mouse_click(g->bw, BROWSER_MOUSE_DRAG_1,
				g->mouse.pressed_x, g->mouse.pressed_y);

		/* Replace PRESS with HOLDING and declare drag in progress */
		g->mouse.state ^= (BROWSER_MOUSE_PRESS_1 |
				BROWSER_MOUSE_HOLDING_1);
		g->mouse.state |= BROWSER_MOUSE_DRAG_ON;
	} else if (g->mouse.state & BROWSER_MOUSE_PRESS_2) {
		/* Start button 2 drag */
		browser_window_mouse_click(g->bw, BROWSER_MOUSE_DRAG_2,
				g->mouse.pressed_x, g->mouse.pressed_y);

		/* Replace PRESS with HOLDING and declare drag in progress */
		g->mouse.state ^= (BROWSER_MOUSE_PRESS_2 |
				BROWSER_MOUSE_HOLDING_2);
		g->mouse.state |= BROWSER_MOUSE_DRAG_ON;
	}

	/* Handle modifiers being removed */
	if (g->mouse.state & BROWSER_MOUSE_MOD_1 && !shift)
		g->mouse.state ^= BROWSER_MOUSE_MOD_1;
	if (g->mouse.state & BROWSER_MOUSE_MOD_2 && !ctrl)
		g->mouse.state ^= BROWSER_MOUSE_MOD_2;

	browser_window_mouse_track(g->bw, g->mouse.state, event->x, event->y);

	return TRUE;
}

/**
 * GTK signal handler for focus-out-event on layout
 *
 * when focus leaves the layout widget ensure the caret is cleared
 */
static gboolean
nsgtk_window_focus_out_event(GtkWidget *widget,
			     GdkEvent *event,
			     gpointer data)
{
	struct gui_window *g = data;

	browser_window_remove_caret(g->bw, true);
	return FALSE;
}

/**
 * GTK signal handler for button-press-event on layout
 */
static gboolean
nsgtk_window_button_press_event(GtkWidget *widget,
				GdkEventButton *event,
				gpointer data)
{
	struct gui_window *g = data;

	gtk_im_context_reset(g->input_method);
	gtk_widget_grab_focus(GTK_WIDGET(g->layout));
	nsgtk_local_history_hide();

	g->mouse.pressed_x = event->x;
	g->mouse.pressed_y = event->y;

	switch (event->button) {
	case 1:	/* Left button, usually. Pass to core as BUTTON 1. */
		g->mouse.state = BROWSER_MOUSE_PRESS_1;
		break;

	case 2:	/* Middle button, usually. Pass to core as BUTTON 2 */
		g->mouse.state = BROWSER_MOUSE_PRESS_2;
		break;

	case 3:	/* Right button, usually. Action button, context menu. */
		/** \todo determine if hiding the caret here is necessary */
		browser_window_remove_caret(g->bw, true);
		nsgtk_scaffolding_context_menu(g->scaffold,
					       g->mouse.pressed_x,
					       g->mouse.pressed_y);
		return TRUE;

	default:
		return FALSE;
	}

	/* Modify for double & triple clicks */
	if (event->type == GDK_3BUTTON_PRESS)
		g->mouse.state |= BROWSER_MOUSE_TRIPLE_CLICK;
	else if (event->type == GDK_2BUTTON_PRESS)
		g->mouse.state |= BROWSER_MOUSE_DOUBLE_CLICK;

	/* Handle the modifiers too */
	if (event->state & GDK_SHIFT_MASK)
		g->mouse.state |= BROWSER_MOUSE_MOD_1;
	if (event->state & GDK_CONTROL_MASK)
		g->mouse.state |= BROWSER_MOUSE_MOD_2;

	/* Record where we pressed, for use when determining whether to start
	 * a drag in motion notify events. */
	g->last_x = event->x;
	g->last_y = event->y;

	browser_window_mouse_click(g->bw,
				   g->mouse.state,
				   g->mouse.pressed_x,
				   g->mouse.pressed_y);

	return TRUE;
}


static gboolean
nsgtk_window_button_release_event(GtkWidget *widget,
				  GdkEventButton *event,
				  gpointer data)
{
	struct gui_window *g = data;
	bool shift = event->state & GDK_SHIFT_MASK;
	bool ctrl = event->state & GDK_CONTROL_MASK;

	/* If the mouse state is PRESS then we are waiting for a release to emit
	 * a click event, otherwise just reset the state to nothing */
	if (g->mouse.state & BROWSER_MOUSE_PRESS_1)
		g->mouse.state ^= (BROWSER_MOUSE_PRESS_1 | BROWSER_MOUSE_CLICK_1);
	else if (g->mouse.state & BROWSER_MOUSE_PRESS_2)
		g->mouse.state ^= (BROWSER_MOUSE_PRESS_2 | BROWSER_MOUSE_CLICK_2);

	/* Handle modifiers being removed */
	if (g->mouse.state & BROWSER_MOUSE_MOD_1 && !shift)
		g->mouse.state ^= BROWSER_MOUSE_MOD_1;
	if (g->mouse.state & BROWSER_MOUSE_MOD_2 && !ctrl)
		g->mouse.state ^= BROWSER_MOUSE_MOD_2;

	if (g->mouse.state & (BROWSER_MOUSE_CLICK_1 | BROWSER_MOUSE_CLICK_2)) {
		browser_window_mouse_click(g->bw, g->mouse.state, event->x, event->y);
	} else {
		browser_window_mouse_track(g->bw, 0, event->x, event->y);
	}

	g->mouse.state = 0;
	return TRUE;
}


static gboolean
nsgtk_window_scroll_event(GtkWidget *widget,
			  GdkEventScroll *event,
			  gpointer data)
{
	struct gui_window *g = data;
	double value;
	double deltax = 0;
	double deltay = 0;
	GtkAdjustment *vscroll = nsgtk_layout_get_vadjustment(g->layout);
	GtkAdjustment *hscroll = nsgtk_layout_get_hadjustment(g->layout);
	GtkAllocation alloc;

	switch (event->direction) {
	case GDK_SCROLL_LEFT:
		deltax = -1.0;
		break;

	case GDK_SCROLL_UP:
		deltay = -1.0;
		break;

	case GDK_SCROLL_RIGHT:
		deltax = 1.0;
		break;

	case GDK_SCROLL_DOWN:
		deltay = 1.0;
		break;

#if GTK_CHECK_VERSION(3,4,0)
	case GDK_SCROLL_SMOOTH:
		gdk_event_get_scroll_deltas((GdkEvent *)event, &deltax, &deltay);
		break;
#endif
	default:
		NSLOG(netsurf, INFO, "Unhandled mouse scroll direction");
		return TRUE;
	}

	deltax *= nsgtk_adjustment_get_step_increment(hscroll);
	deltay *= nsgtk_adjustment_get_step_increment(vscroll);

	if (browser_window_scroll_at_point(g->bw,
					   event->x, event->y,
					   deltax, deltay) != true) {

		/* core did not handle event so change adjustments */

		/* Horizontal */
		if (deltax != 0) {
			value = gtk_adjustment_get_value(hscroll) + deltax;

			/* @todo consider gtk_widget_get_allocated_width() */
			nsgtk_widget_get_allocation(GTK_WIDGET(g->layout), &alloc);

			if (value > nsgtk_adjustment_get_upper(hscroll) - alloc.width) {
				value = nsgtk_adjustment_get_upper(hscroll) - alloc.width;
			}
			if (value < nsgtk_adjustment_get_lower(hscroll)) {
				value = nsgtk_adjustment_get_lower(hscroll);
			}

			gtk_adjustment_set_value(hscroll, value);
		}

		/* Vertical */
		if (deltay != 0) {
			value = gtk_adjustment_get_value(vscroll) + deltay;

			/* @todo consider gtk_widget_get_allocated_height */
			nsgtk_widget_get_allocation(GTK_WIDGET(g->layout), &alloc);

			if (value > (nsgtk_adjustment_get_upper(vscroll) - alloc.height)) {
				value = nsgtk_adjustment_get_upper(vscroll) - alloc.height;
			}
			if (value < nsgtk_adjustment_get_lower(vscroll)) {
				value = nsgtk_adjustment_get_lower(vscroll);
			}

			gtk_adjustment_set_value(vscroll, value);
		}
	}

	return TRUE;
}


static gboolean
nsgtk_window_keypress_event(GtkWidget *widget,
			    GdkEventKey *event,
			    gpointer data)
{
	struct gui_window *g = data;
	uint32_t nskey;

	if (gtk_im_context_filter_keypress(g->input_method, event))
		return TRUE;

	nskey = gtk_gui_gdkkey_to_nskey(event);

	if (browser_window_key_press(g->bw, nskey))
		return TRUE;

	if ((event->state & 0x7) != 0)
		return TRUE;

	double value;
	GtkAdjustment *vscroll = nsgtk_layout_get_vadjustment(g->layout);
	GtkAdjustment *hscroll = nsgtk_layout_get_hadjustment(g->layout);
	GtkAllocation alloc;

	/* @todo consider gtk_widget_get_allocated_width() */
	nsgtk_widget_get_allocation(GTK_WIDGET(g->layout), &alloc);

	switch (event->keyval) {

	case GDK_KEY(Home):
	case GDK_KEY(KP_Home):
		value = nsgtk_adjustment_get_lower(vscroll);
		gtk_adjustment_set_value(vscroll, value);
		break;

	case GDK_KEY(End):
	case GDK_KEY(KP_End):
		value = nsgtk_adjustment_get_upper(vscroll) - alloc.height;

		if (value < nsgtk_adjustment_get_lower(vscroll))
			value = nsgtk_adjustment_get_lower(vscroll);

		gtk_adjustment_set_value(vscroll, value);
		break;

	case GDK_KEY(Left):
	case GDK_KEY(KP_Left):
		value = gtk_adjustment_get_value(hscroll) -
			nsgtk_adjustment_get_step_increment(hscroll);

		if (value < nsgtk_adjustment_get_lower(hscroll))
			value = nsgtk_adjustment_get_lower(hscroll);

		gtk_adjustment_set_value(hscroll, value);
		break;

	case GDK_KEY(Up):
	case GDK_KEY(KP_Up):
		value = gtk_adjustment_get_value(vscroll) -
			nsgtk_adjustment_get_step_increment(vscroll);

		if (value < nsgtk_adjustment_get_lower(vscroll))
			value = nsgtk_adjustment_get_lower(vscroll);

		gtk_adjustment_set_value(vscroll, value);
		break;

	case GDK_KEY(Right):
	case GDK_KEY(KP_Right):
		value = gtk_adjustment_get_value(hscroll) +
			nsgtk_adjustment_get_step_increment(hscroll);

		if (value > nsgtk_adjustment_get_upper(hscroll) - alloc.width)
			value = nsgtk_adjustment_get_upper(hscroll) - alloc.width;

		gtk_adjustment_set_value(hscroll, value);
		break;

	case GDK_KEY(Down):
	case GDK_KEY(KP_Down):
		value = gtk_adjustment_get_value(vscroll) +
			nsgtk_adjustment_get_step_increment(vscroll);

		if (value > nsgtk_adjustment_get_upper(vscroll) - alloc.height)
			value = nsgtk_adjustment_get_upper(vscroll) - alloc.height;

		gtk_adjustment_set_value(vscroll, value);
		break;

	case GDK_KEY(Page_Up):
	case GDK_KEY(KP_Page_Up):
		value = gtk_adjustment_get_value(vscroll) -
			nsgtk_adjustment_get_page_increment(vscroll);

		if (value < nsgtk_adjustment_get_lower(vscroll))
			value = nsgtk_adjustment_get_lower(vscroll);

		gtk_adjustment_set_value(vscroll, value);
		break;

	case GDK_KEY(Page_Down):
	case GDK_KEY(KP_Page_Down):
		value = gtk_adjustment_get_value(vscroll) +
			nsgtk_adjustment_get_page_increment(vscroll);

		if (value > nsgtk_adjustment_get_upper(vscroll) - alloc.height)
			value = nsgtk_adjustment_get_upper(vscroll) - alloc.height;

		gtk_adjustment_set_value(vscroll, value);
		break;

	default:
		break;

	}

	return TRUE;
}


static gboolean
nsgtk_window_keyrelease_event(GtkWidget *widget,
			      GdkEventKey *event,
			      gpointer data)
{
	struct gui_window *g = data;

	return gtk_im_context_filter_keypress(g->input_method, event);
}


static void
nsgtk_window_input_method_commit(GtkIMContext *ctx,
				 const gchar *str,
				 gpointer data)
{
	struct gui_window *g = data;
	size_t len = strlen(str), offset = 0;

	while (offset < len) {
		uint32_t nskey = utf8_to_ucs4(str + offset, len - offset);

		browser_window_key_press(g->bw, nskey);

		offset = utf8_next(str, len, offset);
	}
}


static gboolean
nsgtk_window_size_allocate_event(GtkWidget *widget,
				 GtkAllocation *allocation,
				 gpointer data)
{
	struct gui_window *g = data;

	browser_window_schedule_reformat(g->bw);

	return TRUE;
}


/**
 * when the pane position is changed update the user option
 *
 * The slightly awkward implementation with the first allocation flag
 * is necessary because the initial window creation does not cause an
 * allocate-event signal so the position value in the pane is incorrect
 * and we cannot know what it should be until after the allocation
 * (which did not generate a signal) is done as the user position is a
 * percentage of pane total width not an absolute value.
 */
static void
nsgtk_paned_notify__position(GObject *gobject, GParamSpec *pspec, gpointer data)
{
	struct gui_window *g = data;
	GtkAllocation pane_alloc;

	gtk_widget_get_allocation(GTK_WIDGET(g->paned), &pane_alloc);

	if (g->paned_sized == false)
	{
		g->paned_sized = true;
		gtk_paned_set_position(g->paned,
		(nsoption_int(toolbar_status_size) * pane_alloc.width) / 10000);
		return;
	}

	nsoption_set_int(toolbar_status_size,
	 ((gtk_paned_get_position(g->paned) * 10000) / (pane_alloc.width - 1)));
}


/**
 * Set status bar / scroll bar proportion according to user option
 *   when pane is resized.
 */
static gboolean
nsgtk_paned_size_allocate_event(GtkWidget *widget,
				GtkAllocation *allocation,
				gpointer data)
{
	gtk_paned_set_position(GTK_PANED(widget),
	       (nsoption_int(toolbar_status_size) * allocation->width) / 10000);

	return TRUE;
}


/**
 * handler for gtk destroy signal on window container
 *
 * destroy the browsing context as there is will be nothing to display it now
 */
static void window_destroy(GtkWidget *widget, gpointer data)
{
	struct gui_window *gw = data;

	browser_window_destroy(gw->bw);

	g_object_unref(gw->input_method);

	/* free any existing icon */
	if (gw->icon != NULL) {
		g_object_unref(gw->icon);
		gw->icon = NULL;
	}

	free(gw);
}


static struct browser_window *bw_from_gw(void *data)
{
	struct gui_window *gw = data;
	return gw->bw;
}


static bool get_tool_bar_show(void)
{
	const char *cur_bar_show;

	cur_bar_show = nsoption_charp(bar_show);
	if (cur_bar_show != NULL) {
		if (strcmp(cur_bar_show, "menu/tool") == 0) {
			return true;
		} else if (strcmp(cur_bar_show, "tool") == 0) {
			return true;
		}
	}
	return false;
}


/**
 * Make the throbber advance to next frame.
 *
 * scheduled callback to update the throbber
 *
 * \param p The context passed when scheduled.
 */
static void next_throbber_frame(void *p)
{
	struct gui_window *gw = p;
	nserror res;
	GdkPixbuf *pixbuf;

	gw->throb_frame++; /* advance to next frame */

	res = nsgtk_throbber_get_frame(gw->throb_frame, &pixbuf);
	if (res == NSERROR_BAD_SIZE) {
		gw->throb_frame = 1;
		res = nsgtk_throbber_get_frame(gw->throb_frame, &pixbuf);
	}

	if (res == NSERROR_OK) {
		nsgtk_tab_set_icon(gw->container, pixbuf);
		/* only schedule next frame if there are no errors */
		nsgtk_schedule(THROBBER_FRAME_TIME, next_throbber_frame, p);
	}
}


/**
 * Create and open a gtk container (window or tab) for a browsing context.
 *
 * \param bw The browsing context to create gui_window for.
 * \param existing An existing gui_window, may be NULL
 * \param flags	flags to control the container creation
 * \return gui window, or NULL on error
 *
 * If GW_CREATE_CLONE flag is set existing is non-NULL.
 *
 * Front end's gui_window must include a reference to the
 * browser window passed in the bw param.
 */
static struct gui_window *
gui_window_create(struct browser_window *bw,
		  struct gui_window *existing,
		  gui_window_create_flags flags)
{
	struct gui_window *g; /* what is being created to return */
	bool open_in_background = !(nsoption_bool(focus_new));
	GtkBuilder* tab_builder;

	/* If there is a foreground request, override user preference */
	if (flags & GW_CREATE_FOREGROUND)
		open_in_background = false;

	nserror res;

	res = nsgtk_builder_new_from_resname("tabcontents", &tab_builder);
	if (res != NSERROR_OK) {
		NSLOG(netsurf, INFO, "Tab contents UI builder init failed");
		return NULL;
	}

	gtk_builder_connect_signals(tab_builder, NULL);

	g = calloc(1, sizeof(*g));
	if (!g) {
		nsgtk_warning("NoMemory", 0);
		g_object_unref(tab_builder);
		return NULL;
	}

	NSLOG(netsurf, INFO, "Creating gui window %p for browser window %p",
	      g, bw);

	g->bw = bw;
	g->mouse.state = 0;
	g->current_pointer = GUI_POINTER_DEFAULT;

	/* attach scaffold */
	if (flags & GW_CREATE_TAB) {
		/* open in new tab, attach to existing scaffold */
		if (existing != NULL) {
			g->scaffold = existing->scaffold;
		} else {
			g->scaffold = nsgtk_current_scaffolding();
		}
	} else {
		/* open in new window, create and attach to scaffold */
		g->scaffold = nsgtk_new_scaffolding(g);
	}
	if (g->scaffold == NULL) {
		nsgtk_warning("NoMemory", 0);
		free(g);
		g_object_unref(tab_builder);
		return NULL;
	}

	/* Construct our primary elements */
	g->container = GTK_WIDGET(gtk_builder_get_object(tab_builder, "tabBox"));
	g->layout = GTK_LAYOUT(gtk_builder_get_object(tab_builder, "layout"));
	g->grid = GTK_WIDGET(gtk_builder_get_object(tab_builder, "tabContents"));
	g->status_bar = GTK_LABEL(gtk_builder_get_object(tab_builder, "status_bar"));
	g->paned = GTK_PANED(gtk_builder_get_object(tab_builder, "hpaned1"));
	g->input_method = gtk_im_multicontext_new();


	/* create toolbar */
	res = nsgtk_toolbar_create(tab_builder, bw_from_gw, g,
				   !!(flags & GW_CREATE_FOCUS_LOCATION),
				   &g->toolbar);
	if (res != NSERROR_OK) {
		free(g);
		g_object_unref(tab_builder);
		return NULL;
	}

	/* local page text search toolbar */
	res = nsgtk_search_create(tab_builder, g->bw, &g->search);
	if (res != NSERROR_OK) {
		free(g);
		g_object_unref(tab_builder);
		return NULL;
	}

	/* set a default favicon */
	g_object_ref(favicon_pixbuf);
	g->icon = favicon_pixbuf;

	/* add new gui window to global list (push_top) */
	if (window_list) {
		window_list->prev = g;
	}
	g->next = window_list;
	g->prev = NULL;
	window_list = g;

	/* set the events we're interested in receiving from the browser's
	 * drawing area.
	 */
	gtk_widget_add_events(GTK_WIDGET(g->layout),
				GDK_EXPOSURE_MASK |
				GDK_LEAVE_NOTIFY_MASK |
				GDK_BUTTON_PRESS_MASK |
				GDK_BUTTON_RELEASE_MASK |
				GDK_POINTER_MOTION_MASK |
				GDK_POINTER_MOTION_HINT_MASK |
				GDK_KEY_PRESS_MASK |
				GDK_KEY_RELEASE_MASK |
				GDK_SCROLL_MASK);
	nsgtk_widget_set_can_focus(GTK_WIDGET(g->layout), TRUE);

	/* set the default background colour of the drawing area to white. */
	nsgtk_widget_override_background_color(GTK_WIDGET(g->layout),
					       GTK_STATE_FLAG_NORMAL,
					       0, 0xffff, 0xffff, 0xffff);

	nsgtk_connect_draw_event(GTK_WIDGET(g->layout),
				G_CALLBACK(nsgtk_window_draw_event), g);

	/* helper macro to conect signals to callbacks */
#define CONNECT(obj, sig, callback, ptr)				\
	g_signal_connect(G_OBJECT(obj), (sig), G_CALLBACK(callback), (ptr))

	/* layout signals */
	CONNECT(g->layout, "motion-notify-event",
			nsgtk_window_motion_notify_event, g);
	CONNECT(g->layout, "button-press-event",
			nsgtk_window_button_press_event, g);
	CONNECT(g->layout, "button-release-event",
			nsgtk_window_button_release_event, g);
	CONNECT(g->layout, "key-press-event",
			nsgtk_window_keypress_event, g);
	CONNECT(g->layout, "key-release-event",
			nsgtk_window_keyrelease_event, g);
	CONNECT(g->layout, "size-allocate",
			nsgtk_window_size_allocate_event, g);
	CONNECT(g->layout, "scroll-event",
			nsgtk_window_scroll_event, g);
	CONNECT(g->layout, "focus-out-event",
			nsgtk_window_focus_out_event, g);

	/* status pane signals */
	CONNECT(g->paned, "size-allocate",
		nsgtk_paned_size_allocate_event, g);

	CONNECT(g->paned, "notify::position",
		nsgtk_paned_notify__position, g);

	/* gtk container destructor */
	CONNECT(g->container, "destroy", window_destroy, g);

	/* input method */
	gtk_im_context_set_client_window(g->input_method,
			nsgtk_layout_get_bin_window(g->layout));
	gtk_im_context_set_use_preedit(g->input_method, FALSE);

	/* input method signals */
	CONNECT(g->input_method, "commit",
		nsgtk_window_input_method_commit, g);

	/* add the tab container to the scaffold notebook */
	nsgtk_tab_add(g, g->container,
		      open_in_background,
		      messages_get("NewTab"), g->icon);

	/* initialy should not be visible */
	nsgtk_search_toggle_visibility(g->search);

	/* set toolbar visibility from user option */
	nsgtk_toolbar_show(g->toolbar, get_tool_bar_show());

	/* safe to drop the reference to the tab_builder as the container is
	 * referenced by the notebook now.
	 */
	g_object_unref(tab_builder);

	/* Finally we need to focus the location bar if requested */
	if (flags & GW_CREATE_FOCUS_LOCATION) {
		if (nsgtk_window_item_activate(g, OPENLOCATION_BUTTON) != NSERROR_OK) {
			NSLOG(netsurf, WARNING, "Unable to focus location input");
		}
	}

	return g;
}


static void gui_window_destroy(struct gui_window *gw)
{
	NSLOG(netsurf, INFO, "gui_window: %p", gw);
	assert(gw != NULL);
	assert(gw->bw != NULL);
	NSLOG(netsurf, INFO, "scaffolding: %p", gw->scaffold);

	/* kill off any throbber that might be running */
	nsgtk_schedule(-1, next_throbber_frame, gw);

	/* remove from window list */
	if (gw->prev) {
		gw->prev->next = gw->next;
	} else {
		window_list = gw->next;
	}

	if (gw->next) {
		gw->next->prev = gw->prev;
	}

	NSLOG(netsurf, INFO, "window list head: %p", window_list);
}


/**
 * favicon setting for gtk gui window.
 *
 * \param gw gtk gui window to set favicon on.
 * \param icon A handle to the new favicon content.
 */
static void
gui_window_set_icon(struct gui_window *gw, struct hlcache_handle *icon)
{
	struct bitmap *icon_bitmap = NULL;

	/* free any existing icon */
	if (gw->icon != NULL) {
		g_object_unref(gw->icon);
		gw->icon = NULL;
	}

	if (icon != NULL) {
		icon_bitmap = content_get_bitmap(icon);
		if (icon_bitmap != NULL) {
			NSLOG(netsurf, INFO, "Using %p bitmap", icon_bitmap);
			gw->icon = nsgdk_pixbuf_get_from_surface(icon_bitmap->surface, 16, 16);
		}
	}

	if (gw->icon == NULL) {
		NSLOG(netsurf, INFO, "Using default favicon");
		g_object_ref(favicon_pixbuf);
		gw->icon = favicon_pixbuf;
	}

	/* only set icon if throbber not running */
	if (gw->throb_frame == 0) {
		nsgtk_tab_set_icon(gw->container, gw->icon);
	}
}


static bool gui_window_get_scroll(struct gui_window *g, int *sx, int *sy)
{
	GtkAdjustment *vadj = nsgtk_layout_get_vadjustment(g->layout);
	GtkAdjustment *hadj = nsgtk_layout_get_hadjustment(g->layout);

	assert(vadj);
	assert(hadj);

	*sy = (int)(gtk_adjustment_get_value(vadj));
	*sx = (int)(gtk_adjustment_get_value(hadj));

	return true;
}


static void nsgtk_redraw_caret(struct gui_window *g)
{
	int sx, sy;

	if (g->careth == 0)
		return;

	gui_window_get_scroll(g, &sx, &sy);

	gtk_widget_queue_draw_area(GTK_WIDGET(g->layout),
			g->caretx - sx, g->carety - sy, 1, g->careth + 1);

}


static void gui_window_remove_caret(struct gui_window *g)
{
	int sx, sy;
	int oh = g->careth;

	if (oh == 0)
		return;

	g->careth = 0;

	gui_window_get_scroll(g, &sx, &sy);

	gtk_widget_queue_draw_area(GTK_WIDGET(g->layout),
			g->caretx - sx, g->carety - sy, 1, oh + 1);

}


/**
 * Invalidates an area of a GTK browser window
 *
 * \param g gui_window
 * \param rect area to redraw or NULL for the entire window area
 * \return NSERROR_OK on success or appropriate error code
 */
static nserror
nsgtk_window_invalidate_area(struct gui_window *g, const struct rect *rect)
{
	int sx, sy;

	if (rect == NULL) {
		gtk_widget_queue_draw(GTK_WIDGET(g->layout));
		return NSERROR_OK;
	}

	if (!browser_window_has_content(g->bw)) {
		return NSERROR_OK;
	}

	gui_window_get_scroll(g, &sx, &sy);

	gtk_widget_queue_draw_area(GTK_WIDGET(g->layout),
				   rect->x0 - sx,
				   rect->y0 - sy,
				   rect->x1 - rect->x0,
				   rect->y1 - rect->y0);

	return NSERROR_OK;
}


static void gui_window_set_status(struct gui_window *g, const char *text)
{
	assert(g);
	assert(g->status_bar);
	gtk_label_set_text(g->status_bar, text);
}


/**
 * Set the scroll position of a gtk browser window.
 *
 * Scrolls the viewport to ensure the specified rectangle of the
 *   content is shown. The GTK implementation scrolls the contents so
 *   the specified point in the content is at the top of the viewport.
 *
 * \param g gui window to scroll
 * \param rect The rectangle to ensure is shown.
 * \return NSERROR_OK on success or apropriate error code.
 */
static nserror
gui_window_set_scroll(struct gui_window *g, const struct rect *rect)
{
	GtkAdjustment *vadj = nsgtk_layout_get_vadjustment(g->layout);
	GtkAdjustment *hadj = nsgtk_layout_get_hadjustment(g->layout);
	gdouble vlower, vpage, vupper, hlower, hpage, hupper;
	gdouble x = (gdouble)rect->x0;
	gdouble y = (gdouble)rect->y0;

	assert(vadj);
	assert(hadj);

	g_object_get(vadj, "page-size", &vpage, "lower", &vlower, "upper", &vupper, NULL);
	g_object_get(hadj, "page-size", &hpage, "lower", &hlower, "upper", &hupper, NULL);

	if (x < hlower) {
		x = hlower;
	}
	if (x > (hupper - hpage)) {
		x = hupper - hpage;
	}
	if (y < vlower) {
		y = vlower;
	}
	if (y > (vupper - vpage)) {
		y = vupper - vpage;
	}

	gtk_adjustment_set_value(vadj, y);
	gtk_adjustment_set_value(hadj, x);

	return NSERROR_OK;
}


static void gui_window_update_extent(struct gui_window *g)
{
	int w, h;

	if (browser_window_get_extents(g->bw, true, &w, &h) == NSERROR_OK) {
		gtk_layout_set_size(g->layout, w, h);
		gtk_widget_queue_resize(g->grid);
	}
}


static void
gui_window_set_pointer(struct gui_window *g, gui_pointer_shape shape)
{
	GdkCursor *cursor = NULL;
	GdkCursorType cursortype;
	bool nullcursor = false;

	if (g->current_pointer == shape)
		return;

	g->current_pointer = shape;

	switch (shape) {
	case GUI_POINTER_POINT:
		cursortype = GDK_HAND2;
		break;
	case GUI_POINTER_CARET:
		cursortype = GDK_XTERM;
		break;
	case GUI_POINTER_UP:
		cursortype = GDK_TOP_SIDE;
		break;
	case GUI_POINTER_DOWN:
		cursortype = GDK_BOTTOM_SIDE;
		break;
	case GUI_POINTER_LEFT:
		cursortype = GDK_LEFT_SIDE;
		break;
	case GUI_POINTER_RIGHT:
		cursortype = GDK_RIGHT_SIDE;
		break;
	case GUI_POINTER_LD:
		cursortype = GDK_BOTTOM_LEFT_CORNER;
		break;
	case GUI_POINTER_RD:
		cursortype = GDK_BOTTOM_RIGHT_CORNER;
		break;
	case GUI_POINTER_LU:
		cursortype = GDK_TOP_LEFT_CORNER;
		break;
	case GUI_POINTER_RU:
		cursortype = GDK_TOP_RIGHT_CORNER;
		break;
	case GUI_POINTER_CROSS:
		cursortype = GDK_CROSS;
		break;
	case GUI_POINTER_MOVE:
		cursortype = GDK_FLEUR;
		break;
	case GUI_POINTER_WAIT:
		cursortype = GDK_WATCH;
		break;
	case GUI_POINTER_HELP:
		cursortype = GDK_QUESTION_ARROW;
		break;
	case GUI_POINTER_MENU:
		cursor = nsgtk_create_menu_cursor();
		nullcursor = true;
		break;
	case GUI_POINTER_PROGRESS:
		/* In reality, this needs to be the funky left_ptr_watch
		 * which we can't do easily yet.
		 */
		cursortype = GDK_WATCH;
		break;
	/* The following we're not sure about */
	case GUI_POINTER_NO_DROP:
	case GUI_POINTER_NOT_ALLOWED:
	case GUI_POINTER_DEFAULT:
	default:
	      nullcursor = true;
	}

	if (!nullcursor)
		cursor = gdk_cursor_new_for_display(
				gtk_widget_get_display(
					GTK_WIDGET(g->layout)),
					cursortype);
	gdk_window_set_cursor(nsgtk_widget_get_window(GTK_WIDGET(g->layout)),
			      cursor);

	if (!nullcursor)
		nsgdk_cursor_unref(cursor);
}


static void
gui_window_place_caret(struct gui_window *g,
		       int x, int y, int height,
		       const struct rect *clip)
{
	nsgtk_redraw_caret(g);

	y += 1;
	height -= 1;

	if (y < clip->y0) {
		height -= clip->y0 - y;
		y = clip->y0;
	}

	if (y + height > clip->y1) {
		height = clip->y1 - y + 1;
	}

	g->caretx = x;
	g->carety = y;
	g->careth = height;

	nsgtk_redraw_caret(g);

	gtk_widget_grab_focus(GTK_WIDGET(g->layout));
}


/**
 * Find the current dimensions of a GTK browser window content area.
 *
 * \param gw The gui window to measure content area of.
 * \param width receives width of window
 * \param height receives height of window
 * \return NSERROR_OK on sucess and width and height updated
 *          else error code.
 */
static nserror
gui_window_get_dimensions(struct gui_window *gw, int *width, int *height)
{
	GtkAllocation alloc;

	/** @todo consider gtk_widget_get_allocated_width() */
	nsgtk_widget_get_allocation(GTK_WIDGET(gw->layout), &alloc);

	*width = alloc.width;
	*height = alloc.height;

	return NSERROR_OK;
}


static void gui_window_start_selection(struct gui_window *g)
{
	gtk_widget_grab_focus(GTK_WIDGET(g->layout));
}


static void
gui_window_create_form_select_menu(struct gui_window *g,
				   struct form_control *control)
{
	intptr_t item;
	struct form_option *option;

	GtkWidget *menu_item;

	/* control->data.select.multiple is true if multiple selections
	 * are allowable.  We ignore this, as the core handles it for us.
	 * Yay. \o/
	 */

	if (select_menu != NULL) {
		gtk_widget_destroy(select_menu);
	}

	select_menu = gtk_menu_new();
	select_menu_control = control;

	item = 0;
	option = form_select_get_option(control, item);
	while (option != NULL) {
		NSLOG(netsurf, INFO, "Item %"PRIdPTR" option %p text %s",
		      item, option, option->text);
		menu_item = gtk_check_menu_item_new_with_label(option->text);
		if (option->selected) {
			gtk_check_menu_item_set_active(
				GTK_CHECK_MENU_ITEM(menu_item), TRUE);
		}

		/*
		 * This casts the item index integer into an integer
		 * the size of a pointer. This allows the callback
		 * parameter to be passed avoiding allocating memory
		 * for a context with a single integer in it.
		 */
		g_signal_connect(menu_item, "toggled",
			G_CALLBACK(nsgtk_select_menu_clicked), (gpointer)item);

		gtk_menu_shell_append(GTK_MENU_SHELL(select_menu), menu_item);

		item++;
		option = form_select_get_option(control, item);
	}

	gtk_widget_show_all(select_menu);

	nsgtk_menu_popup_at_pointer(GTK_MENU(select_menu), NULL);
}


/**
 * GTK window UI callback when core needs a file selection gadget
 *
 * \param g The gui window on which the gadget has been requested
 */
static void
gui_window_file_gadget_open(struct gui_window *g,
			    struct hlcache_handle *hl,
			    struct form_control *gadget)
{
	GtkWidget *dialog;

	dialog = gtk_file_chooser_dialog_new("Select File",
			nsgtk_scaffolding_window(g->scaffold),
			GTK_FILE_CHOOSER_ACTION_OPEN,
			NSGTK_STOCK_CANCEL, GTK_RESPONSE_CANCEL,
			NSGTK_STOCK_OPEN, GTK_RESPONSE_ACCEPT,
			NULL);

	NSLOG(netsurf, INFO, "*** open dialog: %p", dialog);

	int ret = gtk_dialog_run(GTK_DIALOG(dialog));
	NSLOG(netsurf, INFO, "*** return value: %d", ret);
	if (ret == GTK_RESPONSE_ACCEPT) {
		char *filename;

		filename = gtk_file_chooser_get_filename(
			GTK_FILE_CHOOSER(dialog));

		browser_window_set_gadget_filename(g->bw, gadget, filename);

		g_free(filename);
	}

	gtk_widget_destroy(dialog);
}


/**
 * handle throbber changing state
 */
static nserror throbber(struct gui_window *gw, bool active)
{
	nsgtk_toolbar_throbber(gw->toolbar, active);
	nsgtk_scaffolding_throbber(gw, active);
	if (active) {
		nsgtk_schedule(THROBBER_FRAME_TIME, next_throbber_frame, gw);
	} else {
		nsgtk_schedule(-1, next_throbber_frame, gw);
		gw->throb_frame = 0;
		/* set tab back to favicon */
		nsgtk_tab_set_icon(gw->container, gw->icon);
	}
	return NSERROR_OK;
}


/**
 * handle page info changing
 */
static nserror page_info_change(struct gui_window *gw)
{
	nsgtk_toolbar_page_info_change(gw->toolbar);
	return NSERROR_OK;
}

/**
 * GTK window UI callback to process miscellaneous events
 *
 * \param gw The window receiving the event.
 * \param event The event code.
 * \return NSERROR_OK when processed ok
 */
static nserror
gui_window_event(struct gui_window *gw, enum gui_window_event event)
{
	switch (event) {
	case GW_EVENT_UPDATE_EXTENT:
		gui_window_update_extent(gw);
		break;

	case GW_EVENT_REMOVE_CARET:
		gui_window_remove_caret(gw);
		break;

	case GW_EVENT_START_SELECTION:
		gui_window_start_selection(gw);
		break;

	case GW_EVENT_START_THROBBER:
		throbber(gw, true);
		break;

	case GW_EVENT_STOP_THROBBER:
		throbber(gw, false);
		break;

	case GW_EVENT_PAGE_INFO_CHANGE:
		page_info_change(gw);
		break;

	default:
		break;
	}
	return NSERROR_OK;
}


/**
 * GTK window UI callback when core changes the current url
 *
 * \param gw The gui window on which the url has been set.
 * \param url The new url.
 */
static nserror gui_window_set_url(struct gui_window *gw, nsurl *url)
{
	return nsgtk_toolbar_set_url(gw->toolbar, url);
}


/**
 * GTK window UI callback when core changes the current title
 *
 * \param gw The gui window on which the url has been set.
 * \param url The new url.
 */
static void gui_window_set_title(struct gui_window *gw, const char *title)
{

	if ((title != NULL) && (title[0] != '\0')) {
		nsgtk_tab_set_title(gw->container, title);
	}
	nsgtk_scaffolding_set_title(gw, title);
}


/**
 * GTK UI callback when search provider details are updated.
 *
 * \param name The providers name.
 * \param bitmap The bitmap representing the provider.
 * \return NSERROR_OK on success else error code.
 */
static nserror
gui_search_web_provider_update(const char *name, struct bitmap *bitmap)
{
	struct gui_window *gw;
	GdkPixbuf *pixbuf = NULL;

	if (bitmap != NULL) {
		pixbuf = nsgdk_pixbuf_get_from_surface(bitmap->surface, 32, 32);
	}

	for (gw = window_list; gw != NULL; gw = gw->next) {
		nsgtk_toolbar_set_websearch_image(gw->toolbar, pixbuf);
	}

	if (pixbuf != NULL) {
		g_object_unref(pixbuf);
	}

	return NSERROR_OK;
}


/**
 * GTK frontend web search operation table
 */
static struct gui_search_web_table search_web_table = {
	.provider_update = gui_search_web_provider_update,
};

struct gui_search_web_table *nsgtk_search_web_table = &search_web_table;


/**
 * GTK frontend browser window operation table
 */
static struct gui_window_table window_table = {
	.create = gui_window_create,
	.destroy = gui_window_destroy,
	.invalidate = nsgtk_window_invalidate_area,
	.get_scroll = gui_window_get_scroll,
	.set_scroll = gui_window_set_scroll,
	.get_dimensions = gui_window_get_dimensions,
	.event = gui_window_event,

	.set_icon = gui_window_set_icon,
	.set_title = gui_window_set_title,
	.set_status = gui_window_set_status,
	.set_pointer = gui_window_set_pointer,
	.place_caret = gui_window_place_caret,
	.create_form_select_menu = gui_window_create_form_select_menu,
	.file_gadget_open = gui_window_file_gadget_open,
	.set_url = gui_window_set_url,


};

struct gui_window_table *nsgtk_window_table = &window_table;


/* exported interface documented in window.h */
struct nsgtk_scaffolding *nsgtk_get_scaffold(struct gui_window *g)
{
	return g->scaffold;
}


/* exported interface documented in window.h */
struct browser_window *nsgtk_get_browser_window(struct gui_window *g)
{
	return g->bw;
}


/* exported interface documented in window.h */
GtkLayout *nsgtk_window_get_layout(struct gui_window *g)
{
	return g->layout;
}


/* exported interface documented in window.h */
nserror
nsgtk_window_search_toggle(struct gui_window *gw)
{
	return nsgtk_search_toggle_visibility(gw->search);
}


/* exported interface documented in window.h */
nserror
nsgtk_window_item_activate(struct gui_window *gw, nsgtk_toolbar_button itemid)
{
	return nsgtk_toolbar_item_activate(gw->toolbar, itemid);
}


/* exported interface documented in window.h */
void nsgtk_window_destroy_browser(struct gui_window *gw)
{
	/* remove tab */
	gtk_widget_destroy(gw->container);
}


/* exported interface documented in window.h */
nserror nsgtk_window_update_all(void)
{
	struct gui_window *gw;
	for (gw = window_list; gw != NULL; gw = gw->next) {
		nsgtk_tab_options_changed(nsgtk_scaffolding_notebook(gw->scaffold));
		nsgtk_toolbar_restyle(gw->toolbar);
		nsgtk_search_restyle(gw->search);
		browser_window_schedule_reformat(gw->bw);
	}
	return NSERROR_OK;
}


/* exported interface documented in window.h */
nserror nsgtk_window_toolbar_show(struct nsgtk_scaffolding *gs, bool show)
{
	struct gui_window *gw;
	for (gw = window_list; gw != NULL; gw = gw->next) {
		if (gw->scaffold == gs) {
			nsgtk_toolbar_show(gw->toolbar, show);
		}
	}
	return NSERROR_OK;
}


/* exported interface documented in window.h */
nserror nsgtk_window_toolbar_update(void)
{
	struct gui_window *gw;
	for (gw = window_list; gw != NULL; gw = gw->next) {
		nsgtk_toolbar_update(gw->toolbar);

	}
	return NSERROR_OK;
}

/* exported interface documented in window.h */
nserror nsgtk_window_position_page_info(struct gui_window *gw,
					struct nsgtk_pi_window *win)
{
	return nsgtk_toolbar_position_page_info(gw->toolbar, win);
}

/* exported interface documented in window.h */
nserror nsgtk_window_position_local_history(struct gui_window *gw)
{
	return nsgtk_toolbar_position_local_history(gw->toolbar);
}







netsurf-vince/pdf/frontends/gtk/window.h

/*
 * Copyright 2006 Daniel Silverstone <dsilvers@digital-scurf.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_GTK_WINDOW_H
#define NETSURF_GTK_WINDOW_H 1

struct nsgtk_pi_window;

extern struct gui_window_table *nsgtk_window_table;
extern struct gui_search_web_table *nsgtk_search_web_table;

extern struct gui_window *window_list;

/**
 * get core browsing context from gui window handle
 *
 * \param gw gui window handle
 */
struct browser_window *nsgtk_get_browser_window(struct gui_window *gw);

/**
 * get containing nsgtk scaffolding handle from gui window handle
 *
 * \param gw gui window handle
 */
struct nsgtk_scaffolding *nsgtk_get_scaffold(struct gui_window *gw);

/**
 * Every window will have its tab, toolbar and drawing area updated
 *
 * The update will ensure the correct tab options are used, the
 * toolbar size and style is changed and the browser window contents
 * redrawn.
 */
nserror nsgtk_window_update_all(void);

/**
 * every window will have its toolbar updated to reflect user settings
 */
nserror nsgtk_window_toolbar_update(void);

/**
 * Windows associated with a scaffold will have their toolbar show state set
 */
nserror nsgtk_window_toolbar_show(struct nsgtk_scaffolding *gs, bool show);

/**
 * update targets
 *
 * \param gw gui window handle
 */
int nsgtk_gui_window_update_targets(struct gui_window *gw);

/**
 * destroy browsing context
 *
 * \param gw gui window handle
 */
void nsgtk_window_destroy_browser(struct gui_window *gw);


/**
 * toggle search visibility
 *
 * \param gw gui window handle
 */
nserror nsgtk_window_search_toggle(struct gui_window *gw);

/**
 * get gtk layout from gui handle
 *
 * \param gw gui window handle
 */
GtkLayout *nsgtk_window_get_layout(struct gui_window *gw);


/**
 * activate the handler for a item in a toolbar of a gui window
 *
 * \param gw The gui window handle
 * \param itemid The id of the item to activate
 */
nserror nsgtk_window_item_activate(struct gui_window *gw, nsgtk_toolbar_button itemid);

/**
 * position page_info appropriately
 *
 * \param gw The gui window handle to position relative to
 * \param win The page-info window to position
 */
nserror nsgtk_window_position_page_info(struct gui_window *gw,
					struct nsgtk_pi_window *win);

/**
 * position local_history appropriately
 *
 * \param gw The gui window handle to position relative to
 */
nserror nsgtk_window_position_local_history(struct gui_window *gw);

#endif /* NETSURF_GTK_WINDOW_H */
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/*
 * Copyright 2011 Daniel Silverstone <dsilvers@digital-scurf.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdlib.h>
#include <stdio.h>
#include <stdint.h>
#include <string.h>

#include "utils/ring.h"
#include "utils/nsurl.h"

#include "monkey/output.h"
#include "monkey/401login.h"

struct monkey401 {
	struct monkey401 *r_next, *r_prev;
	uint32_t num;
	nserror (*cb)(struct nsurl*, const char *, const char *, const char *, void *);
	void *cbpw;
	char *username;
	char *password;
	char *realm;
	struct nsurl *url;
};

static struct monkey401 *m401_ring = NULL;
static uint32_t m401_ctr = 0;


nserror
gui_401login_open(struct nsurl *url,
		  const char *realm,
		  const char *username,
		  const char *password,
		  nserror (*cb)(struct nsurl *url,
				const char *realm,
				const char *username,
				const char *password,
				void *pw),
		  void *cbpw)
{
	struct monkey401 *m401_ctx;

	m401_ctx = calloc(sizeof(*m401_ctx), 1);
	if (m401_ctx == NULL) {
		return NSERROR_NOMEM;
	}
	m401_ctx->realm = strdup(realm);
	if (m401_ctx->realm == NULL) {
		free(m401_ctx);
		return NSERROR_NOMEM;
	}
	m401_ctx->url = nsurl_ref(url);
	m401_ctx->cb = cb;
	m401_ctx->cbpw = cbpw;
	m401_ctx->num = m401_ctr++;

	RING_INSERT(m401_ring, m401_ctx);

	if (username == NULL) {
		username = "";
	}

	if (password == NULL) {
		password = "";
	}

	moutf(MOUT_LOGIN, "OPEN LWIN %u URL %s", m401_ctx->num, nsurl_access(url));
	moutf(MOUT_LOGIN, "USER LWIN %u STR %s", m401_ctx->num, username);
	moutf(MOUT_LOGIN, "PASS LWIN %u STR %s", m401_ctx->num, password);
	moutf(MOUT_LOGIN, "REALM LWIN %u STR %s", m401_ctx->num, realm);

	return NSERROR_OK;
}

static struct monkey401 *
monkey_find_login_by_num(uint32_t login_num)
{
	struct monkey401 *ret = NULL;

	RING_ITERATE_START(struct monkey401, m401_ring, c_ring) {
		if (c_ring->num == login_num) {
			ret = c_ring;
			RING_ITERATE_STOP(m401_ring, c_ring);
		}
	} RING_ITERATE_END(m401_ring, c_ring);

	return ret;
}

static void free_login_context(struct monkey401 *m401_ctx) {
	moutf(MOUT_LOGIN, "DESTROY LWIN %u", m401_ctx->num);
	RING_REMOVE(m401_ring, m401_ctx);
	if (m401_ctx->username != NULL) {
		free(m401_ctx->username);
	}
	if (m401_ctx->password != NULL) {
		free(m401_ctx->password);
	}
	free(m401_ctx->realm);
	nsurl_unref(m401_ctx->url);
	free(m401_ctx);
}

static void
monkey_login_handle_go(int argc, char **argv)
{
	struct monkey401 *m401_ctx;

	if (argc != 3) {
		moutf(MOUT_ERROR, "LOGIN GO ARGS BAD");
		return;
	}

	m401_ctx = monkey_find_login_by_num(atoi(argv[2]));
	if (m401_ctx == NULL) {
		moutf(MOUT_ERROR, "LOGIN NUM BAD");
		return;
	}

	m401_ctx->cb(m401_ctx->url, m401_ctx->realm, m401_ctx->username, m401_ctx->password, m401_ctx->cbpw);
	
	free_login_context(m401_ctx);
}

static void
monkey_login_handle_destroy(int argc, char **argv)
{
	struct monkey401 *m401_ctx;

	if (argc != 3) {
		moutf(MOUT_ERROR, "LOGIN DESTROY ARGS BAD");
		return;
	}

	m401_ctx = monkey_find_login_by_num(atoi(argv[2]));
	if (m401_ctx == NULL) {
		moutf(MOUT_ERROR, "LOGIN NUM BAD");
		return;
	}

	free_login_context(m401_ctx);
}

static void
monkey_login_handle_username(int argc, char **argv)
{
	struct monkey401 *m401_ctx;

	if (argc != 4) {
		moutf(MOUT_ERROR, "LOGIN USERNAME ARGS BAD");
		return;
	}

	m401_ctx = monkey_find_login_by_num(atoi(argv[2]));
	if (m401_ctx == NULL) {
		moutf(MOUT_ERROR, "LOGIN NUM BAD");
		return;
	}

	if (m401_ctx->username != NULL) {
		free(m401_ctx->username);
	}

	m401_ctx->username = strdup(argv[3]);
}

static void
monkey_login_handle_password(int argc, char **argv)
{
	struct monkey401 *m401_ctx;

	if (argc != 4) {
		moutf(MOUT_ERROR, "LOGIN PASSWORD ARGS BAD");
		return;
	}

	m401_ctx = monkey_find_login_by_num(atoi(argv[2]));
	if (m401_ctx == NULL) {
		moutf(MOUT_ERROR, "LOGIN NUM BAD");
		return;
	}

	if (m401_ctx->password != NULL) {
		free(m401_ctx->password);
	}

	m401_ctx->password = strdup(argv[3]);
}

void
monkey_login_handle_command(int argc, char **argv)
{
	if (argc == 1)
		return;

	if (strcmp(argv[1], "USERNAME") == 0) {
		monkey_login_handle_username(argc, argv);
	} else if (strcmp(argv[1], "PASSWORD") == 0) {
		monkey_login_handle_password(argc, argv);
	} else if (strcmp(argv[1], "DESTROY") == 0) {
		monkey_login_handle_destroy(argc, argv);
	} else if (strcmp(argv[1], "GO") == 0) {
		monkey_login_handle_go(argc, argv);
	} else {
		moutf(MOUT_ERROR, "LOGIN COMMAND UNKNOWN %s\n", argv[1]);
	}
}
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/*
 * Copyright 2018 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NS_MONKEY_401LOGIN_H
#define NS_MONKEY_401LOGIN_H

#include "utils/errors.h"

struct nsurl;

nserror gui_401login_open(struct nsurl *url,
			  const char *realm,
			  const char *username,
			  const char *password,
			  nserror (*cb)(struct nsurl *url,
					const char *realm,
					const char *username,
					const char *password,
					void *pw),
			  void *cbpw);

void monkey_login_handle_command(int argc, char **argv);

#endif
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#
# Makefile for NetSurf monkey target
#
# This file is part of NetSurf 

# ----------------------------------------------------------------------------
# Monkey flag setup (using pkg-config)
# ----------------------------------------------------------------------------

CWARNFLAGS += -Werror

CFLAGS += -std=c99 \
	  -Dmonkey -Dnsmonkey -g \
	  -DMONKEY_RESPATH=\"$(NETSURF_MONKEY_RESOURCES)\"

LDFLAGS += -lm

# ---------------------------------------------------------------------------
# Target setup
# ---------------------------------------------------------------------------

# Path to monkey resources
MONKEY_RESOURCES_DIR := $(FRONTEND_RESOURCES_DIR)

# The filter and target for split messages
MESSAGES_FILTER=monkey
MESSAGES_TARGET=$(MONKEY_RESOURCES_DIR)

# ---------------------------------------------------------------------------
# HOST specific feature flags
# ---------------------------------------------------------------------------

# enable POSIX and XSI features.
# everywhere but freebsd where the default set already has them enabled
ifneq ($(HOST),FreeBSD)
  CFLAGS += -D_POSIX_C_SOURCE=200809L \
	    -D_XOPEN_SOURCE=700 \
	    -D_BSD_SOURCE \
	    -D_DEFAULT_SOURCE \
	    -D_NETBSD_SOURCE
endif

# Windows flag setup
ifeq ($(HOST),Windows_NT)
  CFLAGS += -U__STRICT_ANSI__
endif

# ----------------------------------------------------------------------------
# Source file setup
# ----------------------------------------------------------------------------

# S_MONKEY are sources purely for the MONKEY build
S_FRONTEND := main.c output.c filetype.c schedule.c bitmap.c plot.c browser.c \
	download.c 401login.c layout.c dispatch.c fetch.c


# This is the final source build list
# Note this is deliberately *not* expanded here as common and image
#   are not yet available
SOURCES = $(S_COMMON) $(S_IMAGE) $(S_BROWSER) $(S_PDF) $(S_FRONTEND)
EXETARGET := nsmonkey

# ----------------------------------------------------------------------------
# Install target
# ----------------------------------------------------------------------------

install-monkey:

# ----------------------------------------------------------------------------
# Package target
# ----------------------------------------------------------------------------

package-monkey:
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# ----------------------------------------------------------------------------
# Monkey-specific options
# ----------------------------------------------------------------------------

# How did I get mixed up with this fucking monkey anyhow?
NETSURF_MONKEY_RESOURCES := $(PREFIX)/share/netsurf/
NETSURF_MONKEY_BIN := $(PREFIX)/bin/
NETSURF_USE_RSVG := NO
NETSURF_USE_NSSVG := NO
NETSURF_USE_ROSPRITE := NO
NETSURF_USE_HARU_PDF := NO
NETSURF_FS_BACKING_STORE := YES

CFLAGS += -O2
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/*
 * Copyright 2011 Daniel Silverstone <dsilvers@digital-scurf.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdbool.h>
#include <stdio.h>
#include <stdlib.h>

#include "utils/errors.h"
#include "netsurf/bitmap.h"

#include "monkey/output.h"
#include "monkey/bitmap.h"

struct bitmap {
	void *ptr;
	size_t rowstride;
	int width;
	int height;
	unsigned int state;
};

static void *bitmap_create(int width, int height, unsigned int state)
{
	struct bitmap *ret = calloc(sizeof(*ret), 1);
	if (ret == NULL)
		return NULL;
  
	ret->width = width;
	ret->height = height;
	ret->state = state;
  
	ret->ptr = calloc(width, height * 4);
  
	if (ret->ptr == NULL) {
		free(ret);
		return NULL;
	}
  
	return ret;
}

static void bitmap_destroy(void *bitmap)
{
	struct bitmap *bmap = bitmap;
	free(bmap->ptr);
	free(bmap);
}

static void bitmap_set_opaque(void *bitmap, bool opaque)
{
	struct bitmap *bmap = bitmap;
  
	if (opaque)
		bmap->state |= (BITMAP_OPAQUE);
	else
		bmap->state &= ~(BITMAP_OPAQUE);
}

static bool bitmap_test_opaque(void *bitmap)
{
	return false;
}

static bool bitmap_get_opaque(void *bitmap)
{
	struct bitmap *bmap = bitmap;
  
	return (bmap->state & BITMAP_OPAQUE) == BITMAP_OPAQUE;
}

static unsigned char *bitmap_get_buffer(void *bitmap)
{
	struct bitmap *bmap = bitmap;
  
	return (unsigned char *)(bmap->ptr);
}

static size_t bitmap_get_rowstride(void *bitmap)
{
	struct bitmap *bmap = bitmap;
	return bmap->width * 4;
}

static size_t bitmap_get_bpp(void *bitmap)
{
	/* OMG?! */
	return 4;
}

static bool bitmap_save(void *bitmap, const char *path, unsigned flags)
{
	return true;
}

static void bitmap_modified(void *bitmap)
{
	struct bitmap *bmap = bitmap;
	bmap->state |= BITMAP_MODIFIED;
}

static int bitmap_get_width(void *bitmap)
{
	struct bitmap *bmap = bitmap;
	return bmap->width;
}

static int bitmap_get_height(void *bitmap)
{
	struct bitmap *bmap = bitmap;
	return bmap->height;
}

static nserror bitmap_render(struct bitmap *bitmap,
			     struct hlcache_handle *content)
{
	moutf(MOUT_GENERIC, "BITMAP RENDER");
	return NSERROR_OK;
}

static struct gui_bitmap_table bitmap_table = {
	.create = bitmap_create,
	.destroy = bitmap_destroy,
	.set_opaque = bitmap_set_opaque,
	.get_opaque = bitmap_get_opaque,
	.test_opaque = bitmap_test_opaque,
	.get_buffer = bitmap_get_buffer,
	.get_rowstride = bitmap_get_rowstride,
	.get_width = bitmap_get_width,
	.get_height = bitmap_get_height,
	.get_bpp = bitmap_get_bpp,
	.save = bitmap_save,
	.modified = bitmap_modified,
	.render = bitmap_render,
};

struct gui_bitmap_table *monkey_bitmap_table = &bitmap_table;
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/*
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NS_MONKEY_BITMAP_H
#define NS_MONKEY_BITMAP_H

extern struct gui_bitmap_table *monkey_bitmap_table;

#endif /* NS_MONKEY_BITMAP_H */
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/*
 * Copyright 2011 Daniel Silverstone <dsilvers@digital-scurf.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/* Browser-related callbacks */

#include <stdio.h>
#include <stdlib.h>
#include <string.h>

#include "utils/utils.h"
#include "utils/ring.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "utils/nsurl.h"
#include "netsurf/mouse.h"
#include "netsurf/window.h"
#include "netsurf/browser_window.h"
#include "netsurf/plotters.h"

#include "monkey/output.h"
#include "monkey/browser.h"
#include "monkey/plot.h"

static uint32_t win_ctr = 0;

static struct gui_window *gw_ring = NULL;

/* exported function documented in monkey/browser.h */
nserror monkey_warn_user(const char *warning, const char *detail)
{
	moutf(MOUT_WARNING, "%s %s", warning, detail);
	return NSERROR_OK;
}

struct gui_window *
monkey_find_window_by_num(uint32_t win_num)
{
	struct gui_window *ret = NULL;

	RING_ITERATE_START(struct gui_window, gw_ring, c_ring) {
		if (c_ring->win_num == win_num) {
			ret = c_ring;
			RING_ITERATE_STOP(gw_ring, c_ring);
		}
	} RING_ITERATE_END(gw_ring, c_ring);

	return ret;
}

void
monkey_kill_browser_windows(void)
{
	while (gw_ring != NULL) {
		browser_window_destroy(gw_ring->bw);
	}
}

static struct gui_window *
gui_window_create(struct browser_window *bw,
		  struct gui_window *existing,
		  gui_window_create_flags flags)
{
	struct gui_window *ret = calloc(sizeof(*ret), 1);
	if (ret == NULL)
		return NULL;

	ret->win_num = win_ctr++;
	ret->bw = bw;

	ret->width = 800;
	ret->height = 600;

	moutf(MOUT_WINDOW,
	      "NEW WIN %u FOR %p EXISTING %p NEWTAB %s CLONE %s",
	      ret->win_num, bw, existing,
	      flags & GW_CREATE_TAB ? "TRUE" : "FALSE",
	      flags & GW_CREATE_CLONE ? "TRUE" : "FALSE");
	moutf(MOUT_WINDOW,
	      "SIZE WIN %u WIDTH %d HEIGHT %d",
	      ret->win_num, ret->width, ret->height);

	RING_INSERT(gw_ring, ret);

	return ret;
}

static void
gui_window_destroy(struct gui_window *g)
{
	moutf(MOUT_WINDOW, "DESTROY WIN %u", g->win_num);
	RING_REMOVE(gw_ring, g);
	free(g);
}

static void
gui_window_set_title(struct gui_window *g, const char *title)
{
	moutf(MOUT_WINDOW, "TITLE WIN %u STR %s", g->win_num, title);
}

/**
 * Find the current dimensions of a monkey browser window content area.
 *
 * \param g The gui window to measure content area of.
 * \param width receives width of window
 * \param height receives height of window
 * \return NSERROR_OK on sucess and width and height updated.
 */
static nserror
gui_window_get_dimensions(struct gui_window *g, int *width, int *height)
{
	*width = g->width;
	*height = g->height;

	moutf(MOUT_WINDOW,
	      "GET_DIMENSIONS WIN %u WIDTH %d HEIGHT %d",
	      g->win_num, *width, *height);

	return NSERROR_OK;
}

static void
gui_window_new_content(struct gui_window *g)
{
	moutf(MOUT_WINDOW, "NEW_CONTENT WIN %u", g->win_num);
}

static void
gui_window_set_icon(struct gui_window *g, struct hlcache_handle *icon)
{
	moutf(MOUT_WINDOW, "NEW_ICON WIN %u", g->win_num);
}

static void
gui_window_start_throbber(struct gui_window *g)
{
	moutf(MOUT_WINDOW, "START_THROBBER WIN %u", g->win_num);
}

static void
gui_window_stop_throbber(struct gui_window *g)
{
	moutf(MOUT_WINDOW, "STOP_THROBBER WIN %u", g->win_num);
}


/**
 * Set the scroll position of a monkey browser window.
 *
 * Scrolls the viewport to ensure the specified rectangle of the
 *   content is shown.
 *
 * \param gw gui window to scroll
 * \param rect The rectangle to ensure is shown.
 * \return NSERROR_OK on success or apropriate error code.
 */
static nserror
gui_window_set_scroll(struct gui_window *gw, const struct rect *rect)
{
	gw->scrollx = rect->x0;
	gw->scrolly = rect->y0;

	moutf(MOUT_WINDOW, "SET_SCROLL WIN %u X %d Y %d",
		gw->win_num, rect->x0, rect->y0);
	return NSERROR_OK;
}


/**
 * Invalidates an area of a monkey browser window
 *
 * \param gw gui_window
 * \param rect area to redraw or NULL for the entire window area
 * \return NSERROR_OK on success or appropriate error code
 */
static nserror
monkey_window_invalidate_area(struct gui_window *gw, const struct rect *rect)
{
	if (rect != NULL) {
		moutf(MOUT_WINDOW,
		      "INVALIDATE_AREA WIN %u X %d Y %d WIDTH %d HEIGHT %d",
		      gw->win_num,
		      rect->x0, rect->y0,
		      (rect->x1 - rect->x0), (rect->y1 - rect->y0));
	} else {
		moutf(MOUT_WINDOW, "INVALIDATE_AREA WIN %u ALL", gw->win_num);
	}

	return NSERROR_OK;
}

static void
gui_window_update_extent(struct gui_window *g)
{
	int width, height;

	if (browser_window_get_extents(g->bw, false, &width, &height) != NSERROR_OK)
		return;

	moutf(MOUT_WINDOW, "UPDATE_EXTENT WIN %u WIDTH %d HEIGHT %d",
	      g->win_num, width, height);
}

static void
gui_window_set_status(struct gui_window *g, const char *text)
{
	moutf(MOUT_WINDOW, "SET_STATUS WIN %u STR %s", g->win_num, text);
}

static void
gui_window_set_pointer(struct gui_window *g, gui_pointer_shape shape)
{
	const char *ptr_name = "UNKNOWN";

	switch (shape) {
	case GUI_POINTER_POINT:
		ptr_name = "POINT";
		break;
	case GUI_POINTER_CARET:
		ptr_name = "CARET";
		break;
	case GUI_POINTER_UP:
		ptr_name = "UP";
		break;
	case GUI_POINTER_DOWN:
		ptr_name = "DOWN";
		break;
	case GUI_POINTER_LEFT:
		ptr_name = "LEFT";
		break;
	case GUI_POINTER_RIGHT:
		ptr_name = "RIGHT";
		break;
	case GUI_POINTER_LD:
		ptr_name = "LD";
		break;
	case GUI_POINTER_RD:
		ptr_name = "RD";
		break;
	case GUI_POINTER_LU:
		ptr_name = "LU";
		break;
	case GUI_POINTER_RU:
		ptr_name = "RU";
		break;
	case GUI_POINTER_CROSS:
		ptr_name = "CROSS";
		break;
	case GUI_POINTER_MOVE:
		ptr_name = "MOVE";
		break;
	case GUI_POINTER_WAIT:
		ptr_name = "WAIT";
		break;
	case GUI_POINTER_HELP:
		ptr_name = "HELP";
		break;
	case GUI_POINTER_MENU:
		ptr_name = "MENU";
		break;
	case GUI_POINTER_PROGRESS:
		ptr_name = "PROGRESS";
		break;
	case GUI_POINTER_NO_DROP:
		ptr_name = "NO_DROP";
		break;
	case GUI_POINTER_NOT_ALLOWED:
		ptr_name = "NOT_ALLOWED";
		break;
	case GUI_POINTER_DEFAULT:
		ptr_name = "DEFAULT";
		break;
	default:
		break;
	}

	moutf(MOUT_WINDOW, "SET_POINTER WIN %u POINTER %s",
	      g->win_num, ptr_name);
}

static nserror
gui_window_set_url(struct gui_window *g, nsurl *url)
{
	moutf(MOUT_WINDOW, "SET_URL WIN %u URL %s",
	      g->win_num, nsurl_access(url));
	return NSERROR_OK;
}

static bool
gui_window_get_scroll(struct gui_window *g, int *sx, int *sy)
{
	moutf(MOUT_WINDOW, "GET_SCROLL WIN %u X %d Y %d",
	      g->win_num, g->scrollx, g->scrolly);
	*sx = g->scrollx;
	*sy = g->scrolly;
	return true;
}

static bool
gui_window_scroll_start(struct gui_window *g)
{
	moutf(MOUT_WINDOW, "SCROLL_START WIN %u", g->win_num);
	g->scrollx = g->scrolly = 0;
	return true;
}


static void
gui_window_place_caret(struct gui_window *g, int x, int y, int height,
		       const struct rect *clip)
{
	moutf(MOUT_WINDOW, "PLACE_CARET WIN %u X %d Y %d HEIGHT %d",
	      g->win_num, x, y, height);
}

static void
gui_window_remove_caret(struct gui_window *g)
{
	moutf(MOUT_WINDOW, "REMOVE_CARET WIN %u", g->win_num);
}

static bool
gui_window_drag_start(struct gui_window *g, gui_drag_type type,
		      const struct rect *rect)
{
	moutf(MOUT_WINDOW, "SCROLL_START WIN %u TYPE %i", g->win_num, type);
	return false;
}

static nserror
gui_window_save_link(struct gui_window *g, nsurl *url, const char *title)
{
	moutf(MOUT_WINDOW, "SAVE_LINK WIN %u URL %s TITLE %s",
		g->win_num, nsurl_access(url), title);
	return NSERROR_OK;
}

static void
gui_window_console_log(struct gui_window *g,
		       browser_window_console_source src,
		       const char *msg,
		       size_t msglen,
		       browser_window_console_flags flags)
{
	bool foldable = !!(flags & BW_CS_FLAG_FOLDABLE);
	const char *src_text;
	const char *level_text;

	switch (src) {
	case BW_CS_INPUT:
		src_text = "client-input";
		break;
	case BW_CS_SCRIPT_ERROR:
		src_text = "scripting-error";
		break;
	case BW_CS_SCRIPT_CONSOLE:
		src_text = "scripting-console";
		break;
	default:
		assert(0 && "Unknown scripting source");
		src_text = "unknown";
		break;
	}

	switch (flags & BW_CS_FLAG_LEVEL_MASK) {
	case BW_CS_FLAG_LEVEL_DEBUG:
		level_text = "DEBUG";
		break;
	case BW_CS_FLAG_LEVEL_LOG:
		level_text = "LOG";
		break;
	case BW_CS_FLAG_LEVEL_INFO:
		level_text = "INFO";
		break;
	case BW_CS_FLAG_LEVEL_WARN:
		level_text = "WARN";
		break;
	case BW_CS_FLAG_LEVEL_ERROR:
		level_text = "ERROR";
		break;
	default:
		assert(0 && "Unknown console logging level");
		level_text = "unknown";
		break;
	}

	moutf(MOUT_WINDOW, "CONSOLE_LOG WIN %u SOURCE %s %sFOLDABLE %s %.*s",
	      g->win_num, src_text, foldable ? "" : "NOT-", level_text,
	      (int)msglen, msg);
}

static void
gui_window_report_page_info(struct gui_window *g)
{
	const char *state = "***WAH***";

	switch (browser_window_get_page_info_state(g->bw)) {
	case PAGE_STATE_UNKNOWN:
		state = "UNKNOWN";
		break;

	case PAGE_STATE_INTERNAL:
		state = "INTERNAL";
		break;

	case PAGE_STATE_LOCAL:
		state = "LOCAL";
		break;

	case PAGE_STATE_INSECURE:
		state = "INSECURE";
		break;

	case PAGE_STATE_SECURE_OVERRIDE:
		state = "SECURE_OVERRIDE";
		break;

	case PAGE_STATE_SECURE_ISSUES:
		state = "SECURE_ISSUES";
		break;

	case PAGE_STATE_SECURE:
		state = "SECURE";
		break;

	default:
		assert(0 && "Monkey needs some lovin' here");
		break;
	}
	moutf(MOUT_WINDOW, "PAGE_STATUS WIN %u STATUS %s",
	      g->win_num, state);
}

/**** Handlers ****/

static void
monkey_window_handle_new(int argc, char **argv)
{
	nsurl *url = NULL;
	nserror error = NSERROR_OK;

	if (argc > 3)
		return;

	if (argc == 3) {
		error = nsurl_create(argv[2], &url);
	}
	if (error == NSERROR_OK) {
		error = browser_window_create(BW_CREATE_HISTORY,
					      url,
					      NULL,
					      NULL,
					      NULL);
		if (url != NULL) {
			nsurl_unref(url);
		}
	}
	if (error != NSERROR_OK) {
		monkey_warn_user(messages_get_errorcode(error), 0);
	}
}

static void
monkey_window_handle_destroy(int argc, char **argv)
{
	struct gui_window *gw;
	uint32_t nr = atoi((argc > 2) ? argv[2] : "-1");

	gw = monkey_find_window_by_num(nr);

	if (gw == NULL) {
		moutf(MOUT_ERROR, "WINDOW NUM BAD");
	} else {
		browser_window_destroy(gw->bw);
	}
}

static void
monkey_window_handle_go(int argc, char **argv)
{
	struct gui_window *gw;
	nsurl *url;
	nsurl *ref_url = NULL;
	nserror error;

	if (argc < 4 || argc > 5) {
		moutf(MOUT_ERROR, "WINDOW GO ARGS BAD");
		return;
	}

	gw = monkey_find_window_by_num(atoi(argv[2]));

	if (gw == NULL) {
		moutf(MOUT_ERROR, "WINDOW NUM BAD");
		return;
	}

	error = nsurl_create(argv[3], &url);
	if (error == NSERROR_OK) {
		if (argc == 5) {
			error = nsurl_create(argv[4], &ref_url);
		}

		if (error == NSERROR_OK) {
			error = browser_window_navigate(gw->bw,
							url,
							ref_url,
							BW_NAVIGATE_HISTORY,
							NULL,
							NULL,
							NULL);
			if (ref_url != NULL) {
				nsurl_unref(ref_url);
			}
		}
		nsurl_unref(url);
	}

	if (error != NSERROR_OK) {
		monkey_warn_user(messages_get_errorcode(error), 0);
	}
}

/**
 * handle WINDOW STOP command
 */
static void
monkey_window_handle_stop(int argc, char **argv)
{
	struct gui_window *gw;
	if (argc != 3) {
		moutf(MOUT_ERROR, "WINDOW STOP ARGS BAD\n");
		return;
	}

	gw = monkey_find_window_by_num(atoi(argv[2]));

	if (gw == NULL) {
		moutf(MOUT_ERROR, "WINDOW NUM BAD");
	} else {
		browser_window_stop(gw->bw);
	}
}


static void
monkey_window_handle_redraw(int argc, char **argv)
{
	struct gui_window *gw;
	struct rect clip;
	struct redraw_context ctx = {
		.interactive = true,
		.background_images = true,
		.plot = monkey_plotters
	};

	if (argc != 3 && argc != 7) {
		moutf(MOUT_ERROR, "WINDOW REDRAW ARGS BAD");
		return;
	}

	gw = monkey_find_window_by_num(atoi(argv[2]));

	if (gw == NULL) {
		moutf(MOUT_ERROR, "WINDOW NUM BAD");
		return;
	}

	clip.x0 = 0;
	clip.y0 = 0;
	clip.x1 = gw->width;
	clip.y1 = gw->height;

	if (argc == 7) {
		clip.x0 = atoi(argv[3]);
		clip.y0 = atoi(argv[4]);
		clip.x1 = atoi(argv[5]);
		clip.y1 = atoi(argv[6]);
	}

	NSLOG(netsurf, INFO, "Issue redraw");
	moutf(MOUT_WINDOW, "REDRAW WIN %d START", atoi(argv[2]));
	browser_window_redraw(gw->bw, gw->scrollx, gw->scrolly, &clip, &ctx);
	moutf(MOUT_WINDOW, "REDRAW WIN %d STOP", atoi(argv[2]));
}

static void
monkey_window_handle_reload(int argc, char **argv)
{
	struct gui_window *gw;
	if (argc != 3 && argc != 4) {
		moutf(MOUT_ERROR, "WINDOW RELOAD ARGS BAD\n");
		return;
	}

	gw = monkey_find_window_by_num(atoi(argv[2]));

	if (gw == NULL) {
		moutf(MOUT_ERROR, "WINDOW NUM BAD");
	} else {
		browser_window_reload(gw->bw, argc == 4);
	}
}

static void
monkey_window_handle_exec(int argc, char **argv)
{
	struct gui_window *gw;
	if (argc < 5) {
		moutf(MOUT_ERROR, "WINDOW EXEC ARGS BAD\n");
	}

	gw = monkey_find_window_by_num(atoi(argv[2]));

	if (gw == NULL) {
		moutf(MOUT_ERROR, "WINDOW NUM BAD");
	} else {
		/* Gather argv[4] onward into a string to pass to js_exec */
		int total = 0;
		for (int i = 4; i < argc; ++i) {
			total += strlen(argv[i]) + 1;
		}
		char *cmd = calloc(total, 1);
		if (cmd == NULL) {
			moutf(MOUT_ERROR, "JS WIN %d RET ENOMEM", atoi(argv[2]));
			return;
		}
		strcpy(cmd, argv[4]);
		for (int i = 5; i < argc; ++i) {
			strcat(cmd, " ");
			strcat(cmd, argv[i]);
		}
		/* Now execute the JS */

		moutf(MOUT_WINDOW, "JS WIN %d RET %s", atoi(argv[2]),
		      browser_window_exec(gw->bw, cmd, total - 1) ? "TRUE" : "FALSE");

		free(cmd);
	}
}


static void
monkey_window_handle_click(int argc, char **argv)
{
	/* `WINDOW CLICK WIN` _%id%_ `X` _%num%_ `Y` _%num%_ `BUTTON` _%str%_ `KIND` _%str%_ */
	/*  0      1     2    3       4  5        6  7        8       9        10    11      */
	struct gui_window *gw;
	if (argc != 12) {
		moutf(MOUT_ERROR, "WINDOW CLICK ARGS BAD\n");
	}

	gw = monkey_find_window_by_num(atoi(argv[2]));

	if (gw == NULL) {
		moutf(MOUT_ERROR, "WINDOW NUM BAD");
	} else {
		int x = atoi(argv[5]);
		int y = atoi(argv[7]);
		browser_mouse_state mouse;
		const char *button = argv[9];
		const char *kind = argv[11];
		if (strcmp(button, "LEFT") == 0) {
			mouse = BROWSER_MOUSE_CLICK_1;
		} else if (strcmp(button, "RIGHT") == 0) {
			mouse = BROWSER_MOUSE_CLICK_2;
		} else {
			moutf(MOUT_ERROR, "WINDOW BUTTON BAD");
			return;
		}
		if (strcmp(kind, "SINGLE") == 0) {
			/* Nothing */
		} else if (strcmp(kind, "DOUBLE") == 0) {
			mouse |= BROWSER_MOUSE_DOUBLE_CLICK;
		} else if (strcmp(kind, "TRIPLE") == 0) {
			mouse |= BROWSER_MOUSE_TRIPLE_CLICK;
		} else {
			moutf(MOUT_ERROR, "WINDOW KIND BAD");
			return;
		}
		browser_window_mouse_click(gw->bw, mouse, x, y);
	}
}

void
monkey_window_handle_command(int argc, char **argv)
{
	if (argc == 1)
		return;

	if (strcmp(argv[1], "NEW") == 0) {
		monkey_window_handle_new(argc, argv);
	} else if (strcmp(argv[1], "DESTROY") == 0) {
		monkey_window_handle_destroy(argc, argv);
	} else if (strcmp(argv[1], "GO") == 0) {
		monkey_window_handle_go(argc, argv);
	} else if (strcmp(argv[1], "STOP") == 0) {
		monkey_window_handle_stop(argc, argv);
	} else if (strcmp(argv[1], "REDRAW") == 0) {
		monkey_window_handle_redraw(argc, argv);
	} else if (strcmp(argv[1], "RELOAD") == 0) {
		monkey_window_handle_reload(argc, argv);
	} else if (strcmp(argv[1], "EXEC") == 0) {
		monkey_window_handle_exec(argc, argv);
	} else if (strcmp(argv[1], "CLICK") == 0) {
		monkey_window_handle_click(argc, argv);
	} else {
		moutf(MOUT_ERROR, "WINDOW COMMAND UNKNOWN %s\n", argv[1]);
	}

}

/**
 * process miscellaneous window events
 *
 * \param gw The window receiving the event.
 * \param event The event code.
 * \return NSERROR_OK when processed ok
 */
static nserror
gui_window_event(struct gui_window *gw, enum gui_window_event event)
{
	switch (event) {
	case GW_EVENT_UPDATE_EXTENT:
		gui_window_update_extent(gw);
		break;

	case GW_EVENT_REMOVE_CARET:
		gui_window_remove_caret(gw);
		break;

	case GW_EVENT_SCROLL_START:
		gui_window_scroll_start(gw);
		break;

	case GW_EVENT_NEW_CONTENT:
		gui_window_new_content(gw);
		break;

	case GW_EVENT_START_THROBBER:
		gui_window_start_throbber(gw);
		break;

	case GW_EVENT_STOP_THROBBER:
		gui_window_stop_throbber(gw);
		break;

	case GW_EVENT_PAGE_INFO_CHANGE:
		gui_window_report_page_info(gw);
		break;

	default:
		break;
	}
	return NSERROR_OK;
}

static struct gui_window_table window_table = {
	.create = gui_window_create,
	.destroy = gui_window_destroy,
	.invalidate = monkey_window_invalidate_area,
	.get_scroll = gui_window_get_scroll,
	.set_scroll = gui_window_set_scroll,
	.get_dimensions = gui_window_get_dimensions,
	.event = gui_window_event,

	.set_title = gui_window_set_title,
	.set_url = gui_window_set_url,
	.set_icon = gui_window_set_icon,
	.set_status = gui_window_set_status,
	.set_pointer = gui_window_set_pointer,
	.place_caret = gui_window_place_caret,
	.drag_start = gui_window_drag_start,
	.save_link = gui_window_save_link,

	.console_log = gui_window_console_log,
};

struct gui_window_table *monkey_window_table = &window_table;
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/*
 * Copyright 2011 Daniel Silverstone <dsilvers@digital-scurf.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_MONKEY_BROWSER_H
#define NETSURF_MONKEY_BROWSER_H

struct hlcache_handle;

extern struct gui_window_table *monkey_window_table;
extern struct gui_download_table *monkey_download_table;

struct gui_window {
	struct gui_window *r_next;
	struct gui_window *r_prev;
  
	uint32_t win_num;
	struct browser_window *bw;
  
	int width, height;
	int scrollx, scrolly;
  
	char *host;  /* Ignore this, it's in case RING*() gets debugging for fetchers */
  
};

struct gui_window *monkey_find_window_by_num(uint32_t win_num);
struct gui_window *monkey_find_window_by_content(struct hlcache_handle *content);
void monkey_window_process_reformats(void);

void monkey_window_handle_command(int argc, char **argv);
void monkey_kill_browser_windows(void);

nserror monkey_warn_user(const char *warning, const char *detail);

#endif /* NETSURF_MONKEY_BROWSER_H */
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/*
 * Copyright 2011 Daniel Silverstone <dsilvers@digital-scurf.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <limits.h>
#include <stdio.h>
#include <string.h>
#include <stdlib.h>

#include "utils/log.h"
#include "utils/utils.h"
#include "utils/ring.h"

#include "monkey/dispatch.h"

typedef struct cmdhandler {
	struct cmdhandler *r_next, *r_prev;
	char *cmd;
	handle_command_fn fn;
} monkey_cmdhandler_t;

static monkey_cmdhandler_t *handler_ring = NULL;

nserror
monkey_register_handler(const char *cmd, handle_command_fn fn)
{
	monkey_cmdhandler_t *ret = calloc(sizeof(*ret), 1);
	if (ret == NULL) {
		NSLOG(netsurf, INFO, "Unable to allocate handler");
		return NSERROR_NOMEM;
	}
	ret->cmd = strdup(cmd);
	ret->fn = fn;
	RING_INSERT(handler_ring, ret);
	return NSERROR_OK;
}

void
monkey_free_handlers(void)
{
	while (handler_ring != NULL) {
		monkey_cmdhandler_t *handler = handler_ring;
		RING_REMOVE(handler_ring, handler);
		free(handler->cmd);
		free(handler);
	}
}

void
monkey_process_command(void)
{
	char buffer[PATH_MAX];
	int argc = 0;
	char **argv = NULL;
	char *p, *r = NULL;
	handle_command_fn fn = NULL;
	char **nargv;
  
	if (fgets(buffer, PATH_MAX, stdin) == NULL) {
		/* end of input or read error so issue QUIT */
		sprintf(buffer, "QUIT\n");
	}

	/* remove newline */
	buffer[strlen(buffer) - 1] = '\0';
  
	argv = malloc(sizeof *argv);
	if (argv == NULL) {
		return;
	}
	argc = 1;
	*argv = buffer;
  
	for (p = r = buffer; *p != '\0'; p++) {
		if (*p == ' ') {
			nargv = realloc(argv, sizeof(*argv) * (argc + 1));
			if (nargv == NULL) {
				/* reallocation of argument vector failed, try using what is
				 * already processed.
				 */
				break;
			} else {
				argv = nargv;
			}
			argv[argc++] = r = p + 1;
			*p = '\0';
		}
	}
  
	RING_ITERATE_START(monkey_cmdhandler_t, handler_ring, handler) {
		if (strcmp(argv[0], handler->cmd) == 0) {
			fn = handler->fn;
			RING_ITERATE_STOP(handler_ring, handler);
		}
	} RING_ITERATE_END(handler_ring, handler);
  
	if (fn != NULL) {
		fn(argc, argv);
	}

	free(argv);
}
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/*
 * Copyright 2011 Daniel Silverstone <dsilvers@digital-scurf.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_MONKEY_DISPATCH_H
#define NETSURF_MONKEY_DISPATCH_H 1

typedef void (*handle_command_fn)(int argc, char **argv);
  
nserror monkey_register_handler(const char *cmd, handle_command_fn fn);

void monkey_process_command(void);

void monkey_free_handlers(void);

#endif /* NETSURF_MONKEY_DISPATCH_H */
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/*
 * Copyright 2011 Daniel Silverstone <dsilvers@digital-scurf.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdio.h>
#include <stdint.h>
#include <stdlib.h>

#include "utils/errors.h"
#include "utils/ring.h"
#include "netsurf/download.h"
#include "desktop/download.h"

#include "monkey/output.h"
#include "monkey/browser.h"

static uint32_t dwin_ctr = 0;

struct gui_download_window {
	struct gui_download_window *r_next;
	struct gui_download_window *r_prev;
	struct gui_window *g;
	download_context *dlctx;
	uint32_t dwin_num;
	char *host; /* ignore */
};

static struct gui_download_window *dw_ring = NULL;

static struct gui_download_window *
gui_download_window_create(download_context *ctx,
                           struct gui_window *parent)
{
	struct gui_download_window *ret = calloc(sizeof(*ret), 1);
	if (ret == NULL)
		return NULL;
	ret->g = parent;
	ret->dwin_num = dwin_ctr++;
	ret->dlctx = ctx;
  
	RING_INSERT(dw_ring, ret);
  
	moutf(MOUT_DOWNLOAD, "CREATE DWIN %u WIN %u",
	      ret->dwin_num, parent->win_num);
  
	return ret;
}

static nserror 
gui_download_window_data(struct gui_download_window *dw, 
                         const char *data, unsigned int size)
{
	moutf(MOUT_DOWNLOAD, "DATA DWIN %u SIZE %u DATA %s",
		dw->dwin_num, size, data);
	return NSERROR_OK;
}

static void
gui_download_window_error(struct gui_download_window *dw,
                          const char *error_msg)
{
	moutf(MOUT_DOWNLOAD, "ERROR DWIN %u ERROR %s", dw->dwin_num, error_msg);
}

static void
gui_download_window_done(struct gui_download_window *dw)
{
	moutf(MOUT_DOWNLOAD, "DONE DWIN %u", dw->dwin_num);
	RING_REMOVE(dw_ring, dw);
	download_context_destroy(dw->dlctx);
	free(dw);
}

static struct gui_download_table download_table = {
	.create = gui_download_window_create,
	.data = gui_download_window_data,
	.error = gui_download_window_error,
	.done = gui_download_window_done,
};

struct gui_download_table *monkey_download_table = &download_table;
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/*
 * Copyright 2014 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdlib.h>
#include <stdio.h>
#include <string.h>
#include <stdbool.h>
#include <limits.h>

#include "utils/errors.h"
#include "utils/file.h"
#include "utils/nsurl.h"
#include "utils/filepath.h"
#include "netsurf/fetch.h"

#include "monkey/filetype.h"
#include "monkey/fetch.h"

extern char **respaths;


static nsurl *gui_get_resource_url(const char *path)
{
	char buf[PATH_MAX];
	nsurl *url = NULL;

	netsurf_path_to_nsurl(filepath_sfind(respaths, buf, path), &url);

	return url;
}

static struct gui_fetch_table fetch_table = {
	.filetype = monkey_fetch_filetype,

	.get_resource_url = gui_get_resource_url,
};

struct gui_fetch_table *monkey_fetch_table = &fetch_table;
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/*
 * Copyright 2014 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NS_MONKEY_FETCH_H
#define NS_MONKEY_FETCH_H

extern struct gui_fetch_table *monkey_fetch_table;

#endif /* NS_MONKEY_FETCH_H */
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/*
 * Copyright 2007 Rob Kendrick <rjek@netsurf-browser.org>
 * Copyright 2007 Vincent Sanders <vince@debian.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * file extension to mimetype mapping for the monkey frontend
 *
 * allows monkey frontend to map file extension to mime types using a
 * default builtin list and /etc/mime.types file if present.
 *
 * mime type and content type handling is derived from the BNF in
 * RFC822 section 3.3, RFC2045 section 5.1 and RFC6838 section
 * 4.2. Upshot is their charset and parsing is all a strict subset of
 * ASCII hence not using locale dependant ctype functions for parsing.
 */

#include <stdio.h>
#include <stdbool.h>
#include <stdint.h>
#include <string.h>
#include <strings.h>
#include <stdlib.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <unistd.h>

#include "utils/log.h"
#include "utils/ascii.h"
#include "utils/hashtable.h"

#include "monkey/filetype.h"

#define HASH_SIZE 117
#define MAX_LINE_LEN 256

static struct hash_table *mime_hash = NULL;

void monkey_fetch_filetype_init(const char *mimefile)
{
	struct stat statbuf;
	FILE *fh = NULL;

	mime_hash = hash_create(HASH_SIZE);

	/* Some OSes (mentioning no Solarises) have a worthlessly tiny
	 * /etc/mime.types that don't include essential things, so we
	 * pre-seed our hash with the essentials.  These will get
	 * over-ridden if they are mentioned in the mime.types file.
	 */

	hash_add(mime_hash, "css", "text/css");
	hash_add(mime_hash, "htm", "text/html");
	hash_add(mime_hash, "html", "text/html");
	hash_add(mime_hash, "jpg", "image/jpeg");
	hash_add(mime_hash, "jpeg", "image/jpeg");
	hash_add(mime_hash, "bmp", "image/bmp");
	hash_add(mime_hash, "gif", "image/gif");
	hash_add(mime_hash, "png", "image/png");
	hash_add(mime_hash, "ico", "image/ico");
	hash_add(mime_hash, "jng", "image/jng");
	hash_add(mime_hash, "mng", "image/mng");
	hash_add(mime_hash, "webp", "image/webp");
	hash_add(mime_hash, "spr", "image/x-riscos-sprite");

	/* first, check to see if /etc/mime.types in preference */
	if ((stat("/etc/mime.types", &statbuf) == 0) &&
			S_ISREG(statbuf.st_mode)) {
		mimefile = "/etc/mime.types";

	}

	fh = fopen(mimefile, "r");

	if (fh == NULL) {
		NSLOG(netsurf, INFO,
		      "Unable to open a mime.types file, so using a minimal one for you.");
		return;
	}

	while (!feof(fh)) {
		char line[MAX_LINE_LEN], *ptr, *type, *ext;
		if (fgets(line, MAX_LINE_LEN, fh) == NULL)
                	break;
		if (!feof(fh) && line[0] != '#') {
			ptr = line;

			/* search for the first non-whitespace character */
			while (ascii_is_space(*ptr))
				ptr++;

			/* is this line empty other than leading whitespace? */
			if (*ptr == '\n' || *ptr == '\0')
				continue;

			type = ptr;

			/* search for the first whitespace char or NUL or
			 * NL */
			while (*ptr && (!ascii_is_space(*ptr)))
				ptr++;

			if (*ptr == '\0' || *ptr == '\n') {
				/* this mimetype has no extensions - read next
				 * line.
				 */
				continue;
			}

			*ptr++ = '\0';

			/* search for the first non-whitespace character which
			 * will be the first filename extenion */
			while (ascii_is_space(*ptr))
				ptr++;

			while(true) {
				ext = ptr;

				/* search for the first whitespace char or
				 * NUL or NL which is the end of the ext.
				 */
				while (*ptr && (!ascii_is_space(*ptr)))
					ptr++;

				if (*ptr == '\0' || *ptr == '\n') {
					/* special case for last extension on
					 * the line
					 */
					*ptr = '\0';
					hash_add(mime_hash, ext, type);
					break;
				}

				*ptr++ = '\0';
				hash_add(mime_hash, ext, type);

				/* search for the first non-whitespace char or
				 * NUL or NL, to find start of next ext.
				 */
				while (*ptr &&
				       (ascii_is_space(*ptr)) &&
				       *ptr != '\n') {
					ptr++;
				}
			}
		}
	}

	fclose(fh);
}

void monkey_fetch_filetype_fin(void)
{
	hash_destroy(mime_hash);
}

/**
 * Determine the MIME type of a local file.
 *
 * @note used in file fetcher
 *
 * \param unix_path Unix style path to file on disk
 * \return Pointer to static MIME type string (should not be freed) not NULL.
 *	   invalidated on next call to fetch_filetype.
 */
const char *monkey_fetch_filetype(const char *unix_path)
{
	struct stat statbuf;
	char *ext;
	const char *ptr;
	char *lowerchar;
	const char *type;
	int l;

	if (stat(unix_path, &statbuf) != 0) {
		/* error calling stat, the file has probably become
		 * inacessible, this routine cannot fail so just
		 * return the default mime type.
		 */
		return "text/plain";
	}
	if (S_ISDIR(statbuf.st_mode)) {
		return "application/x-netsurf-directory";
	}

	l = strlen(unix_path);
	if ((3 < l) && (strcasecmp(unix_path + l - 4, ",f79") == 0)) {
		return "text/css";
	}

	if (strchr(unix_path, '.') == NULL) {
		/* no extension anywhere! */
		return "text/plain";
	}

	ptr = unix_path + strlen(unix_path);
	while (*ptr != '.' && *ptr != '/')
		ptr--;

	if (*ptr != '.') {
		return "text/plain";
	}

	ext = strdup(ptr + 1);	/* skip the . */

	/* the hash table only contains lower-case versions - make sure this
	 * copy is lower case too.
	 */
	lowerchar = ext;
	while(*lowerchar) {
		*lowerchar = ascii_to_lower(*lowerchar);
		lowerchar++;
	}

	type = hash_get(mime_hash, ext);
	free(ext);

	return type != NULL ? type : "text/plain";
}
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/*
 * Copyright 2007 Rob Kendrick <rjek@netsurf-browser.org>
 * Copyright 2007 Vincent Sanders <vince@debian.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

void monkey_fetch_filetype_init(const char *mimefile);
void monkey_fetch_filetype_fin(void);
const char *monkey_fetch_filetype(const char *unix_path);
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/*
 * Copyright 2011 Daniel Silverstone <dsilvers@digital-scurf.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * monkey implementation of font layout.
 */

#include <stddef.h>

#include "utils/utf8.h"
#include "netsurf/plot_style.h"
#include "netsurf/layout.h"

#include "monkey/layout.h"

static nserror nsfont_width(const plot_font_style_t *fstyle,
			    const char *string, size_t length,
			    int *width)
{
	*width = (fstyle->size * utf8_bounded_length(string, length)) / PLOT_STYLE_SCALE;
	return NSERROR_OK;
}

/**
 * Find the position in a string where an x coordinate falls.
 *
 * \param  fstyle       style for this text
 * \param  string       UTF-8 string to measure
 * \param  length       length of string
 * \param  x            x coordinate to search for
 * \param  char_offset  updated to offset in string of actual_x, [0..length]
 * \param  actual_x     updated to x coordinate of character closest to x
 * \return  true on success, false on error and error reported
 */

static nserror nsfont_position_in_string(const plot_font_style_t *fstyle,
					 const char *string, size_t length,
					 int x, size_t *char_offset, int *actual_x)
{
	*char_offset = x / (fstyle->size / PLOT_STYLE_SCALE);
	if (*char_offset > length)
		*char_offset = length;
	*actual_x = *char_offset * (fstyle->size / PLOT_STYLE_SCALE);
	return NSERROR_OK;
}


/**
 * Find where to split a string to make it fit a width.
 *
 * \param  fstyle       style for this text
 * \param  string       UTF-8 string to measure
 * \param  length       length of string, in bytes
 * \param  x            width available
 * \param  char_offset  updated to offset in string of actual_x, [1..length]
 * \param  actual_x     updated to x coordinate of character closest to x
 * \return  true on success, false on error and error reported
 *
 * On exit, char_offset indicates first character after split point.
 *
 * Note: char_offset of 0 should never be returned.
 *
 *   Returns:
 *     char_offset giving split point closest to x, where actual_x <= x
 *   else
 *     char_offset giving split point closest to x, where actual_x > x
 *
 * Returning char_offset == length means no split possible
 */

static nserror nsfont_split(const plot_font_style_t *fstyle,
			    const char *string, size_t length,
			    int x, size_t *char_offset, int *actual_x)
{
	int c_off = *char_offset = x / (fstyle->size / PLOT_STYLE_SCALE);
	if (*char_offset > length) {
		*char_offset = length;
	} else {
		while (*char_offset > 0) {
			if (string[*char_offset] == ' ')
				break;
			(*char_offset)--;
		}
		if (*char_offset == 0) {
			*char_offset = c_off;
			while (*char_offset < length && string[*char_offset] != ' ') {
				(*char_offset)++;
			}
		}
	}
	*actual_x = *char_offset * (fstyle->size / PLOT_STYLE_SCALE);
	return NSERROR_OK;
}

static struct gui_layout_table layout_table = {
	.width = nsfont_width,
	.position = nsfont_position_in_string,
	.split = nsfont_split,
};

struct gui_layout_table *monkey_layout_table = &layout_table;







netsurf-vince/pdf/frontends/monkey/layout.h

/*
 * Copyright 2016 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NS_MONKEY_LAYOUT_H
#define NS_MONKEY_LAYOUT_H

extern struct gui_layout_table *monkey_layout_table;

#endif /* NS_MONKEY_LAYOUT_H */







netsurf-vince/pdf/frontends/monkey/main.c

/*
 * Copyright 2011 Daniel Silverstone <dsilvers@digital-scurf.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdio.h>
#include <stdlib.h>
#include <limits.h>
#include <sys/select.h>
#include <sys/types.h>
#include <unistd.h>
#include <string.h>
#include <errno.h>
#include <signal.h>

#include "utils/config.h"
#include "utils/sys_time.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "utils/filepath.h"
#include "utils/nsoption.h"
#include "utils/nsurl.h"
#include "netsurf/misc.h"
#include "netsurf/netsurf.h"
#include "netsurf/url_db.h"
#include "netsurf/cookie_db.h"
#include "content/fetch.h"
#include "content/backing_store.h"

#include "monkey/output.h"
#include "monkey/dispatch.h"
#include "monkey/browser.h"
#include "monkey/401login.h"
#include "monkey/filetype.h"
#include "monkey/fetch.h"
#include "monkey/schedule.h"
#include "monkey/bitmap.h"
#include "monkey/layout.h"

/** maximum number of languages in language vector */
#define LANGV_SIZE 32
/** maximum length of all strings in language vector */
#define LANGS_SIZE 4096

/** resource search path vector */
char **respaths;

static bool monkey_done = false;

/**
 * Cause an abnormal program termination.
 *
 * \note This never returns and is intended to terminate without any cleanup.
 *
 * \param error The message to display to the user.
 */
static void die(const char * const error)
{
	moutf(MOUT_DIE, "%s", error);
	exit(EXIT_FAILURE);
}

/** obtain language from environment
 *
 * start with GNU extension LANGUAGE environment variable and then try
 * POSIX variables LC_ALL, LC_MESSAGES and LANG
 *
 */
static const char *get_language(void)
{
	const char *lang;

	lang = getenv("LANGUAGE");
	if ((lang != NULL) && (lang[0] != '\0')) {
		return lang;
	}

	lang = getenv("LC_ALL");
	if ((lang != NULL) && (lang[0] != '\0')) {
		return lang;
	}

	lang = getenv("LC_MESSAGES");
	if ((lang != NULL) && (lang[0] != '\0')) {
		return lang;
	}

	lang = getenv("LANG");
	if ((lang != NULL) && (lang[0] != '\0')) {
		return lang;
	}

	return NULL;
}


/** provide a string vector of languages in preference order
 *
 * environment variables are processed to aquire a colon separated
 * list of languages which are converted into a string vector. The
 * vector will always have the C language as its last entry.
 *
 * This implementation creates an internal static representation of
 * the vector when first called and returns that for all subsequent
 * calls. i.e. changing the environment does not change the returned
 * vector on repeated calls.
 *
 * If the environment variables have more than LANGV_SIZE languages or
 * LANGS_SIZE bytes of data the results list will be curtailed.
 */
static const char * const *get_languagev(void)
{
	static const char *langv[LANGV_SIZE];
	int langidx = 0; /* index of next entry in vector */
	static char langs[LANGS_SIZE];
	char *curp; /* next language parameter in langs string */
	const char *lange; /* language from environment variable */
	int lang_len;
	char *cln; /* colon in lange */

	/* return cached vector */
	if (langv[0] != NULL) {
		return &langv[0];
	}

	curp = &langs[0];

	lange = get_language();

	if (lange != NULL) {
		lang_len = strlen(lange) + 1;
		if (lang_len < (LANGS_SIZE - 2)) {
			memcpy(curp, lange, lang_len);
			while ((curp[0] != 0) &&
			       (langidx < (LANGV_SIZE - 2))) {
				/* avoid using strchrnul as it is not portable */
				cln = strchr(curp, ':');
				if (cln == NULL) {
					langv[langidx++] = curp;
					curp += lang_len;
					break;
				} else {
					if ((cln - curp) > 1) {
						/* only place non empty entries in vector */
						langv[langidx++] = curp;
					}
					*cln++ = 0; /* null terminate */
					lang_len -= (cln - curp);
					curp = cln;
				}
			}
		}
	}

	/* ensure C language is present */
	langv[langidx++] = curp;
	*curp++ = 'C';
	*curp++ = 0;
	langv[langidx] = NULL;

	return &langv[0];
}

/* Stolen from gtk/gui.c */
static char **
nsmonkey_init_resource(const char *resource_path)
{
	const char * const *langv;
	char **pathv; /* resource path string vector */
	char **respath; /* resource paths vector */

	pathv = filepath_path_to_strvec(resource_path);

	langv = get_languagev();

	respath = filepath_generate(pathv, langv);

	filepath_free_strvec(pathv);

	return respath;
}

static void monkey_quit(void)
{
	urldb_save_cookies(nsoption_charp(cookie_jar));
	urldb_save(nsoption_charp(url_file));
	monkey_fetch_filetype_fin();
}

static nserror gui_launch_url(struct nsurl *url)
{
	moutf(MOUT_GENERIC, "LAUNCH URL %s", nsurl_access(url));
	return NSERROR_OK;
}

static nserror gui_present_cookies(const char *search_term)
{
	if (search_term != NULL) {
		moutf(MOUT_GENERIC, "PRESENT_COOKIES %s", search_term);
	} else {
		moutf(MOUT_GENERIC, "PRESENT_COOKIES");
	}
	return NSERROR_OK;
}

static void quit_handler(int argc, char **argv)
{
	monkey_done = true;
}

static void monkey_options_handle_command(int argc, char **argv)
{
	nsoption_commandline(&argc, argv, nsoptions);
}

/**
 * Set option defaults for monkey frontend
 *
 * @param defaults The option table to update.
 * @return error status.
 */
static nserror set_defaults(struct nsoption_s *defaults)
{
	/* Set defaults for absent option strings */
	nsoption_setnull_charp(cookie_file, strdup("~/.netsurf/Cookies"));
	nsoption_setnull_charp(cookie_jar, strdup("~/.netsurf/Cookies"));
	nsoption_setnull_charp(url_file, strdup("~/.netsurf/URLs"));

	return NSERROR_OK;
}


/**
 * Ensures output logging stream is correctly configured
 */
static bool nslog_stream_configure(FILE *fptr)
{
	/* set log stream to be non-buffering */
	setbuf(fptr, NULL);

	return true;
}

static struct gui_misc_table monkey_misc_table = {
	.schedule = monkey_schedule,

	.quit = monkey_quit,
	.launch_url = gui_launch_url,
	.login = gui_401login_open,
	.present_cookies = gui_present_cookies,
};

static void monkey_run(void)
{
	fd_set read_fd_set, write_fd_set, exc_fd_set;
	int max_fd;
	int rdy_fd;
	int schedtm;
	struct timeval tv;
	struct timeval* timeout;

	while (!monkey_done) {

		/* discover the next scheduled event time */
		schedtm = monkey_schedule_run();

		/* clears fdset */
		fetch_fdset(&read_fd_set, &write_fd_set, &exc_fd_set, &max_fd);

		/* add stdin to the set */
		if (max_fd < 0) {
			max_fd = 0;
		}
		FD_SET(0, &read_fd_set);
		FD_SET(0, &exc_fd_set);

		/* setup timeout */
		switch (schedtm) {
		case -1:
			NSLOG(netsurf, INFO, "Iterate blocking");
			moutf(MOUT_GENERIC, "POLL BLOCKING");
			timeout = NULL;
			break;

		case 0:
			NSLOG(netsurf, INFO, "Iterate immediate");
			tv.tv_sec = 0;
			tv.tv_usec = 0;
			timeout = &tv;
			break;

		default:
			NSLOG(netsurf, INFO, "Iterate non-blocking");
			moutf(MOUT_GENERIC, "POLL TIMED %d", schedtm);
			tv.tv_sec = schedtm / 1000; /* miliseconds to seconds */
			tv.tv_usec = (schedtm % 1000) * 1000; /* remainder to microseconds */
			timeout = &tv;
			break;
		}

		rdy_fd = select(max_fd + 1,
				&read_fd_set,
				&write_fd_set,
				&exc_fd_set,
				timeout);
		if (rdy_fd < 0) {
			NSLOG(netsurf, CRITICAL, "Unable to select: %s", strerror(errno));
			monkey_done = true;
		} else if (rdy_fd > 0) {
			if (FD_ISSET(0, &read_fd_set)) {
				monkey_process_command();
			}
		}
	}
}

#if (!defined(NDEBUG) && defined(HAVE_EXECINFO))
#include <execinfo.h>
static void *backtrace_buffer[4096];

void
__assert_fail(const char *__assertion, const char *__file,
	      unsigned int __line, const char *__function)
{
	int frames;
	fprintf(stderr,
		"MONKEY: Assertion failure!\n"
		"%s:%d: %s: Assertion `%s` failed.\n",
		__file, __line, __function, __assertion);

	frames = backtrace(&backtrace_buffer[0], 4096);
	if (frames > 0 && frames < 4096) {
		fprintf(stderr, "Backtrace:\n");
		fflush(stderr);
		backtrace_symbols_fd(&backtrace_buffer[0], frames, 2);
	}

        abort();
}

static void
signal_handler(int sig)
{
	int frames;
	fprintf(stderr, "Caught signal %s (%d)\n",
		((sig == SIGSEGV) ? "SIGSEGV" :
		 ((sig == SIGILL) ? "SIGILL" :
		  ((sig == SIGFPE) ? "SIGFPE" :
		   ((sig == SIGBUS) ? "SIGBUS" :
		    "unknown signal")))),
		sig);
	frames = backtrace(&backtrace_buffer[0], 4096);
	if (frames > 0 && frames < 4096) {
		fprintf(stderr, "Backtrace:\n");
		fflush(stderr);
		backtrace_symbols_fd(&backtrace_buffer[0], frames, 2);
	}

        abort();
}

#endif

int
main(int argc, char **argv)
{
	char *messages;
	char *options;
	char buf[PATH_MAX];
	nserror ret;
	struct netsurf_table monkey_table = {
		.misc = &monkey_misc_table,
		.window = monkey_window_table,
		.download = monkey_download_table,
		.fetch = monkey_fetch_table,
		.bitmap = monkey_bitmap_table,
		.layout = monkey_layout_table,
                .llcache = filesystem_llcache_table,
	};

#if (!defined(NDEBUG) && defined(HAVE_EXECINFO))
	/* Catch segfault, illegal instructions and fp exceptions */
	signal(SIGSEGV, signal_handler);
	signal(SIGILL, signal_handler);
	signal(SIGFPE, signal_handler);
	/* It's unlikely, but SIGBUS could happen on some platforms */
	signal(SIGBUS, signal_handler);
#endif

	ret = netsurf_register(&monkey_table);
	if (ret != NSERROR_OK) {
		die("NetSurf operation table failed registration");
	}

	/* Unbuffer stdin/out/err */
	setbuf(stdin, NULL);
	setbuf(stdout, NULL);
	setbuf(stderr, NULL);

	/* Prep the search paths */
	respaths = nsmonkey_init_resource("${HOME}/.netsurf/:${NETSURFRES}:"MONKEY_RESPATH":./frontends/monkey/res");

	/* initialise logging. Not fatal if it fails but not much we can do
	 * about it either.
	 */
	nslog_init(nslog_stream_configure, &argc, argv);

	/* user options setup */
	ret = nsoption_init(set_defaults, &nsoptions, &nsoptions_default);
	if (ret != NSERROR_OK) {
		die("Options failed to initialise");
	}
	options = filepath_find(respaths, "Choices");
	nsoption_read(options, nsoptions);
	free(options);
	nsoption_commandline(&argc, argv, nsoptions);

	messages = filepath_find(respaths, "Messages");
	ret = messages_add_from_file(messages);
	if (ret != NSERROR_OK) {
		NSLOG(netsurf, INFO, "Messages failed to load");
	}

	/* common initialisation */
	ret = netsurf_init(NULL);
	free(messages);
	if (ret != NSERROR_OK) {
		die("NetSurf failed to initialise");
	}

	filepath_sfinddef(respaths, buf, "mime.types", "/etc/");
	monkey_fetch_filetype_init(buf);

	urldb_load(nsoption_charp(url_file));
	urldb_load_cookies(nsoption_charp(cookie_file));

	/* Free resource paths now we're done finding resources */
	for (char **s = respaths; *s != NULL; s++) {
		free(*s);
	}
	free(respaths);

	ret = monkey_register_handler("QUIT", quit_handler);
	if (ret != NSERROR_OK) {
		die("quit handler failed to register");
	}

	ret = monkey_register_handler("WINDOW", monkey_window_handle_command);
	if (ret != NSERROR_OK) {
		die("window handler failed to register");
	}

	ret = monkey_register_handler("OPTIONS", monkey_options_handle_command);
	if (ret != NSERROR_OK) {
		die("options handler failed to register");
	}

	ret = monkey_register_handler("LOGIN", monkey_login_handle_command);
	if (ret != NSERROR_OK) {
		die("login handler failed to register");
	}


	moutf(MOUT_GENERIC, "STARTED");
	monkey_run();

	moutf(MOUT_GENERIC, "CLOSING_DOWN");
	monkey_kill_browser_windows();

	netsurf_exit();
	moutf(MOUT_GENERIC, "FINISHED");

	/* finalise options */
	nsoption_finalise(nsoptions, nsoptions_default);

	/* finalise logging */
	nslog_finalise();

	/* And free any monkey-specific bits */
	monkey_free_handlers();

	return 0;
}







netsurf-vince/pdf/frontends/monkey/options.h

/*
 * Copyright 2012 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_MONKEY_OPTIONS_H_
#define NETSURF_MONKEY_OPTIONS_H_

/* currently nothing here */

#endif

NSOPTION_BOOL(downloads_clear, false)
NSOPTION_BOOL(request_overwrite, true)
NSOPTION_STRING(downloads_directory, NULL)
NSOPTION_STRING(url_file, NULL)
NSOPTION_BOOL(show_single_tab, false)
NSOPTION_INTEGER(button_type, 0)
NSOPTION_BOOL(disable_popups, false)
NSOPTION_INTEGER(history_age, 0)
NSOPTION_BOOL(hover_urls, false)
NSOPTION_BOOL(focus_new, false)
NSOPTION_BOOL(new_blank, false)
NSOPTION_STRING(hotlist_path, NULL)
NSOPTION_BOOL(source_tab, false)
NSOPTION_INTEGER(current_theme, 0)









netsurf-vince/pdf/frontends/monkey/output.c

/*
 * Copyright 2018 Vincent Sanders <vince@nexturf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdio.h>
#include <stdarg.h>

#include "monkey/output.h"

/**
 * output type prefixes
 */
static const char *type_text[]={
	"DIE",
	"ERROR",
	"WARN",
	"GENERIC",
	"WINDOW",
	"LOGIN",
	"DOWNLOAD",
	"PLOT",
};

/* exported interface documented in monkey/output.h */
int moutf(enum monkey_output_type mout_type, const char *fmt, ...)
{
	va_list ap;
	int res;

	res = fprintf(stdout, "%s ", type_text[mout_type]);

	va_start(ap, fmt);
	res += vfprintf(stdout, fmt, ap);
	va_end(ap);

	fputc('\n', stdout);

	return res + 1;
}







netsurf-vince/pdf/frontends/monkey/output.h

/*
 * Copyright 2018 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NS_MONKEY_OUTPUT_H
#define NS_MONKEY_OUTPUT_H

enum monkey_output_type {
	MOUT_DIE,
	MOUT_ERROR,
	MOUT_WARNING,
	MOUT_GENERIC,
	MOUT_WINDOW,
	MOUT_LOGIN,
	MOUT_DOWNLOAD,
	MOUT_PLOT,
};

int moutf(enum monkey_output_type mout_type, const char *fmt, ...);

#endif







netsurf-vince/pdf/frontends/monkey/plot.c

/*
 * Copyright 2011 Daniel Silverstone <dsilvers@digital-scurf.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdio.h>

#include "utils/utils.h"
#include "utils/errors.h"
#include "netsurf/plotters.h"

#include "monkey/output.h"

/**
 * \brief Sets a clip rectangle for subsequent plot operations.
 *
 * \param ctx The current redraw context.
 * \param clip The rectangle to limit all subsequent plot
 *              operations within.
 * \return NSERROR_OK on success else error code.
 */
static nserror
monkey_plot_clip(const struct redraw_context *ctx, const struct rect *clip)
{
	moutf(MOUT_PLOT, "CLIP X0 %d Y0 %d X1 %d Y1 %d",
		clip->x0, clip->y0, clip->x1, clip->y1);
	return NSERROR_OK;
}


/**
 * Plots an arc
 *
 * plot an arc segment around (x,y), anticlockwise from angle1
 *  to angle2. Angles are measured anticlockwise from
 *  horizontal, in degrees.
 *
 * \param ctx The current redraw context.
 * \param style Style controlling the arc plot.
 * \param x The x coordinate of the arc.
 * \param y The y coordinate of the arc.
 * \param radius The radius of the arc.
 * \param angle1 The start angle of the arc.
 * \param angle2 The finish angle of the arc.
 * \return NSERROR_OK on success else error code.
 */
static nserror
monkey_plot_arc(const struct redraw_context *ctx,
		const plot_style_t *style,
		int x, int y, int radius, int angle1, int angle2)
{
	moutf(MOUT_PLOT, "ARC X %d Y %d RADIUS %d ANGLE1 %d ANGLE2 %d",
	      x, y, radius, angle1, angle2);
	return NSERROR_OK;
}


/**
 * Plots a circle
 *
 * Plot a circle centered on (x,y), which is optionally filled.
 *
 * \param ctx The current redraw context.
 * \param style Style controlling the circle plot.
 * \param x x coordinate of circle centre.
 * \param y y coordinate of circle centre.
 * \param radius circle radius.
 * \return NSERROR_OK on success else error code.
 */
static nserror
monkey_plot_disc(const struct redraw_context *ctx,
		 const plot_style_t *style,
		 int x, int y, int radius)
{
	moutf(MOUT_PLOT, "DISC X %d Y %d RADIUS %d", x, y, radius);
	return NSERROR_OK;
}


/**
 * Plots a line
 *
 * plot a line from (x0,y0) to (x1,y1). Coordinates are at
 *  centre of line width/thickness.
 *
 * \param ctx The current redraw context.
 * \param style Style controlling the line plot.
 * \param line A rectangle defining the line to be drawn
 * \return NSERROR_OK on success else error code.
 */
static nserror
monkey_plot_line(const struct redraw_context *ctx,
		 const plot_style_t *style,
		 const struct rect *line)
{
	moutf(MOUT_PLOT, "LINE X0 %d Y0 %d X1 %d Y1 %d",
		line->x0, line->y0, line->x1, line->y1);
	return NSERROR_OK;
}


/**
 * Plots a rectangle.
 *
 * The rectangle can be filled an outline or both controlled
 *  by the plot style The line can be solid, dotted or
 *  dashed. Top left corner at (x0,y0) and rectangle has given
 *  width and height.
 *
 * \param ctx The current redraw context.
 * \param style Style controlling the rectangle plot.
 * \param rect A rectangle defining the line to be drawn
 * \return NSERROR_OK on success else error code.
 */
static nserror
monkey_plot_rectangle(const struct redraw_context *ctx,
		      const plot_style_t *style,
		      const struct rect *rect)
{
	moutf(MOUT_PLOT, "RECT X0 %d Y0 %d X1 %d Y1 %d",
		rect->x0, rect->y0, rect->x1, rect->y1);
	return NSERROR_OK;
}


/**
 * Plot a polygon
 *
 * Plots a filled polygon with straight lines between
 * points. The lines around the edge of the ploygon are not
 * plotted. The polygon is filled with the non-zero winding
 * rule.
 *
 * \param ctx The current redraw context.
 * \param style Style controlling the polygon plot.
 * \param p verticies of polygon
 * \param n number of verticies.
 * \return NSERROR_OK on success else error code.
 */
static nserror
monkey_plot_polygon(const struct redraw_context *ctx,
		    const plot_style_t *style,
		    const int *p,
		    unsigned int n)
{
	moutf(MOUT_PLOT, "POLYGON VERTICIES %d", n);
	return NSERROR_OK;
}


/**
 * Plots a path.
 *
 * Path plot consisting of cubic Bezier curves. Line and fill colour is
 *  controlled by the plot style.
 *
 * \param ctx The current redraw context.
 * \param pstyle Style controlling the path plot.
 * \param p elements of path
 * \param n nunber of elements on path
 * \param transform A transform to apply to the path.
 * \return NSERROR_OK on success else error code.
 */
static nserror
monkey_plot_path(const struct redraw_context *ctx,
		 const plot_style_t *pstyle,
		 const float *p,
		 unsigned int n,
		 const float transform[6])
{
	moutf(MOUT_PLOT, "PATH VERTICIES %d WIDTH %f",
		n, plot_style_fixed_to_float(pstyle->stroke_width));
	return NSERROR_OK;
}


/**
 * Plot a bitmap
 *
 * Tiled plot of a bitmap image. (x,y) gives the top left
 * coordinate of an explicitly placed tile. From this tile the
 * image can repeat in all four directions -- up, down, left
 * and right -- to the extents given by the current clip
 * rectangle.
 *
 * The bitmap_flags say whether to tile in the x and y
 * directions. If not tiling in x or y directions, the single
 * image is plotted. The width and height give the dimensions
 * the image is to be scaled to.
 *
 * \param ctx The current redraw context.
 * \param bitmap The bitmap to plot
 * \param x The x coordinate to plot the bitmap
 * \param y The y coordiante to plot the bitmap
 * \param width The width of area to plot the bitmap into
 * \param height The height of area to plot the bitmap into
 * \param bg the background colour to alpha blend into
 * \param flags the flags controlling the type of plot operation
 * \return NSERROR_OK on success else error code.
 */
static nserror
monkey_plot_bitmap(const struct redraw_context *ctx,
		   struct bitmap *bitmap,
		   int x, int y,
		   int width,
		   int height,
		   colour bg,
		   bitmap_flags_t flags)
{
	moutf(MOUT_PLOT, "BITMAP X %d Y %d WIDTH %d HEIGHT %d",
	      x, y, width, height);
	return NSERROR_OK;
}


/**
 * Text plotting.
 *
 * \param ctx The current redraw context.
 * \param fstyle plot style for this text
 * \param x x coordinate
 * \param y y coordinate
 * \param text UTF-8 string to plot
 * \param length length of string, in bytes
 * \return NSERROR_OK on success else error code.
 */
static nserror
monkey_plot_text(const struct redraw_context *ctx,
		 const struct plot_font_style *fstyle,
		 int x,
		 int y,
		 const char *text,
		 size_t length)
{
	moutf(MOUT_PLOT, "TEXT X %d Y %d STR %.*s", x, y, (int)length, text);
	return NSERROR_OK;
}


/** monkey plotter operations table */
static const struct plotter_table plotters = {
	.clip = monkey_plot_clip,
	.arc = monkey_plot_arc,
	.disc = monkey_plot_disc,
	.line = monkey_plot_line,
	.rectangle = monkey_plot_rectangle,
	.polygon = monkey_plot_polygon,
	.path = monkey_plot_path,
	.bitmap = monkey_plot_bitmap,
	.text = monkey_plot_text,
	.option_knockout = true,
};

const struct plotter_table* monkey_plotters = &plotters;







netsurf-vince/pdf/frontends/monkey/plot.h

/*
 * Copyright 2016 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NS_MONKEY_PLOT_H
#define NS_MONKEY_PLOT_H

struct plotter_table;

extern const struct plotter_table *monkey_plotters;

#endif
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/*
 * Copyright 2012 Vincent Sanders <vince@netsurf-browser.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <time.h>
#include <stdlib.h>

#include "utils/sys_time.h"
#include "utils/log.h"

#include "monkey/schedule.h"

/* linked list of scheduled callbacks */
static struct nscallback *schedule_list = NULL;

/**
 * scheduled callback.
 */
struct nscallback
{
	struct nscallback *next;
	struct timeval tv;
	void (*callback)(void *p);
	void *p;
};

/**
 * Unschedule a callback.
 *
 * \param  callback  callback function
 * \param  p         user parameter, passed to callback function
 * \return NSERROR_OK if callback found and removed else NSERROR_NOT_FOUND
 *
 * All scheduled callbacks matching both callback and p are removed.
 */
static nserror schedule_remove(void (*callback)(void *p), void *p)
{
	struct nscallback *cur_nscb;
	struct nscallback *prev_nscb;
	struct nscallback *unlnk_nscb;
	bool removed = false;

	/* check there is something on the list to remove */
	if (schedule_list == NULL) {
		return NSERROR_NOT_FOUND;
	}

	NSLOG(schedule, DEBUG, "removing %p, %p", callback, p);

	cur_nscb = schedule_list;
	prev_nscb = NULL;

	while (cur_nscb != NULL) {
		if ((cur_nscb->callback ==  callback) &&
		    (cur_nscb->p ==  p)) {
			/* item to remove */

			NSLOG(schedule, DEBUG, "callback entry %p removing  %p(%p)",
			      cur_nscb, cur_nscb->callback, cur_nscb->p);

			/* remove callback */
			unlnk_nscb = cur_nscb;
			cur_nscb = unlnk_nscb->next;

			if (prev_nscb == NULL) {
				schedule_list = cur_nscb;
			} else {
				prev_nscb->next = cur_nscb;
			}
			free (unlnk_nscb);
			removed = true;
		} else {
			/* move to next element */
			prev_nscb = cur_nscb;
			cur_nscb = prev_nscb->next;
		}
	}

	if (removed == false) {
		return NSERROR_NOT_FOUND;
	}
	return NSERROR_OK;
}

/* exported function documented in monkey/schedule.h */
nserror monkey_schedule(int tival, void (*callback)(void *p), void *p)
{
	struct nscallback *nscb;
	struct timeval tv;
	nserror ret;

	/* ensure uniqueness of the callback and context */
	ret = schedule_remove(callback, p);
	if (tival < 0) {
		return ret;
	}

	NSLOG(schedule, DEBUG, "Adding %p(%p) in %d", callback, p, tival);

	tv.tv_sec = tival / 1000; /* miliseconds to seconds */
	tv.tv_usec = (tival % 1000) * 1000; /* remainder to microseconds */

	nscb = calloc(1, sizeof(struct nscallback));

	gettimeofday(&nscb->tv, NULL);
	timeradd(&nscb->tv, &tv, &nscb->tv);

	nscb->callback = callback;
	nscb->p = p;

	/* add to list front */
	nscb->next = schedule_list;
	schedule_list = nscb;

	return NSERROR_OK;
}

/* exported function documented in monkey/schedule.h */
int monkey_schedule_run(void)
{
	struct timeval tv;
	struct timeval nexttime;
	struct timeval rettime;
	struct nscallback *cur_nscb;
	struct nscallback *prev_nscb;
	struct nscallback *unlnk_nscb;

	if (schedule_list == NULL)
		return -1;

	/* reset enumeration to the start of the list */
	cur_nscb = schedule_list;
	prev_nscb = NULL;
	nexttime = cur_nscb->tv;

	gettimeofday(&tv, NULL);

	while (cur_nscb != NULL) {
		if (timercmp(&tv, &cur_nscb->tv, >)) {
			/* scheduled time */

			/* remove callback */
			unlnk_nscb = cur_nscb;

			if (prev_nscb == NULL) {
				schedule_list = unlnk_nscb->next;
			} else {
				prev_nscb->next = unlnk_nscb->next;
			}

			unlnk_nscb->callback(unlnk_nscb->p);

			free(unlnk_nscb);

			/* need to deal with callback modifying the list. */
			if (schedule_list == NULL)
				return -1; /* no more callbacks scheduled */

			/* reset enumeration to the start of the list */
			cur_nscb = schedule_list;
			prev_nscb = NULL;
			nexttime = cur_nscb->tv;
		} else {
			/* if the time to the event is sooner than the
			 * currently recorded soonest event record it
			 */
			if (timercmp(&nexttime, &cur_nscb->tv, >)) {
				nexttime = cur_nscb->tv;
			}
			/* move to next element */
			prev_nscb = cur_nscb;
			cur_nscb = prev_nscb->next;
		}
	}

	/* make rettime relative to now */
	timersub(&nexttime, &tv, &rettime);

	NSLOG(schedule, DEBUG, "returning time to next event as %ldms",
	      (long)((rettime.tv_sec * 1000) + (rettime.tv_usec / 1000)));

	/* return next event time in milliseconds (24days max wait) */
	return (rettime.tv_sec * 1000) + (rettime.tv_usec / 1000);
}

void monkey_schedule_list(void)
{
	struct timeval tv;
	struct nscallback *cur_nscb;

	gettimeofday(&tv, NULL);

	NSLOG(netsurf, INFO, "schedule list at %lld:%ld",
	      (long long)tv.tv_sec, tv.tv_usec);

	cur_nscb = schedule_list;

	while (cur_nscb != NULL) {
		NSLOG(netsurf, INFO, "Schedule %p at %lld:%ld", cur_nscb,
		      (long long)cur_nscb->tv.tv_sec, cur_nscb->tv.tv_usec);
		cur_nscb = cur_nscb->next;
	}
}
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/*
 * Copyright 2008 Vincent Sanders <vince@simtec.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_MONKEY_SCHEDULE_H
#define NETSURF_MONKEY_SCHEDULE_H

/**
 * Schedule a callback.
 *
 * \param  tival     interval before the callback should be made in ms
 * \param  callback  callback function
 * \param  p         user parameter, passed to callback function
 *
 * The callback function will be called as soon as possible after t ms have
 * passed.
 */

nserror monkey_schedule(int tival, void (*callback)(void *p), void *p);

/**
 * Process scheduled callbacks up to current time.
 *
 * @return The number of milliseconds untill the next scheduled event
 * or -1 for no event.
 */
int monkey_schedule_run(void);

/**
 * Log a list of all scheduled callbacks.
 */
void monkey_schedule_list(void);

#endif
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#
# Makefile for NetSurf RISC OS target
#
# This file is part of NetSurf 

# ----------------------------------------------------------------------------
# RISC OS target setup
# ----------------------------------------------------------------------------

$(eval $(call pkg_config_find_and_add,libcares,Cares))

$(eval $(call feature_enabled,DRAW,-DWITH_DRAW,,Drawfile rendering))
$(eval $(call feature_enabled,SPRITE,-DWITH_SPRITE,,Sprite rendering))
$(eval $(call feature_enabled,ARTWORKS,-DWITH_ARTWORKS,,ArtWorks rendering))
$(eval $(call feature_enabled,DRAW_EXPORT,-DWITH_DRAW_EXPORT,-lpencil,Drawfile export))


TPD_RISCOS = $(foreach TPL,$(notdir $(TPL_RISCOS)), \
		$(FRONTEND_SOURCE_DIR)/appdir/Resources/$(TPL)/Templates$(TPLEXT))

RESOURCES = $(TPD_RISCOS)

CFLAGS += -Driscos -std=c99 -D_BSD_SOURCE -D_POSIX_C_SOURCE \
	    -mpoke-function-name -fno-strict-aliasing

CFLAGS += -I$(GCCSDK_INSTALL_ENV)/include
ifeq ($(HOST),riscos)
  CFLAGS += -I<OSLib$$Dir> -mthrowback
endif
ASFLAGS += -xassembler-with-cpp -I. -I$(GCCSDK_INSTALL_ENV)/include
LDFLAGS += -L$(GCCSDK_INSTALL_ENV)/lib -lrufl
ifeq ($(HOST),riscos)
  LDFLAGS += -LOSLib: -lOSLib32
else
  LDFLAGS += -lOSLib32
  ifeq ($(SUBTARGET),-elf)
    # Go for static builds & AIF binary at the moment:
    CFLAGS += -static
    LDFLAGS += -static
    EXEEXT := ,ff8
  endif
endif

# ----------------------------------------------------------------------------
# Source file setup
# ----------------------------------------------------------------------------

# S_RISCOS are sources purely for the RISC OS build
S_FRONTEND :=			\
	assert.c		\
	bitmap.c 		\
	buffer.c		\
	configure.c		\
	cookies.c		\
	corewindow.c		\
	dialog.c		\
	download.c		\
	filetype.c		\
	font.c			\
	global_history.c	\
	gui.c			\
	help.c			\
	hotlist.c		\
	image.c			\
	iconbar.c		\
	local_history.c		\
	menus.c			\
	message.c		\
	mouse.c			\
	pageinfo.c		\
	palettes.c		\
	plotters.c		\
	print.c			\
	query.c			\
	save.c			\
	save_draw.c		\
	save_pdf.c		\
	schedule.c		\
	search.c		\
	searchweb.c		\
	textarea.c		\
	textselection.c		\
	theme.c			\
	theme_install.c		\
	toolbar.c		\
	url_suggest.c		\
	ucstables.c		\
	uri.c			\
	url_complete.c		\
	url_protocol.c		\
	window.c		\
	wimp.c			\
	wimp_event.c		\
	$(addprefix content-handlers/,artworks.c awrender.s draw.c sprite.c) \
	$(addprefix gui/,button_bar.c progress_bar.c status_bar.c	\
	throbber.c url_bar.c)						\
	$(addprefix configure/,con_cache.c con_connect.c con_content.c	\
	con_fonts.c con_home.c con_image.c con_inter.c con_language.c	\
	con_secure.c con_theme.c)

# This is the final source build list
# Note this is deliberately *not* expanded here as common and image
#   are not yet available
SOURCES = $(S_COMMON) $(S_IMAGE) $(S_BROWSER) $(S_FRONTEND)

EXETARGET := $(FRONTEND_SOURCE_DIR)/appdir/!RunImage$(EXEEXT)

# The filter and target for split messages
MESSAGES_FILTER=ro

$(FRONTEND_SOURCE_DIR)/appdir/!Run$(RUNEXT): $(FRONTEND_SOURCE_DIR)/scripts/Run $(EXETARGET)
	$(VQ)echo " MAKERUN: $@"
	$(Q)$(MAKERUN) $(EXETARGET) $< $@

$(FRONTEND_SOURCE_DIR)/appdir/!Help$(RUNEXT): $(FRONTEND_SOURCE_DIR)/scripts/Help
	$(VQ)echo "      CP: $@"
	$(Q)cp $< $@

$(DEPROOT)/squeeze.d: $(EXETARGET)
	$(VQ)echo " SQUEEZE: $<"
	$(Q)$(SQUEEZE) -f -v $(EXETARGET)
	$(Q)$(TOUCH) $@

POSTEXES += $(FRONTEND_SOURCE_DIR)/appdir/!Run$(RUNEXT) $(FRONTEND_SOURCE_DIR)/appdir/!Help$(RUNEXT) $(DEPROOT)/squeeze.d


clean-run:
	$(VQ)echo "   CLEAN: !Run$(RUNEXT)"
	$(Q) $(RM) $(FRONTEND_SOURCE_DIR)/appdir/!Run$(RUNEXT)

clean-help:
	$(VQ)echo "   CLEAN: !Help$(RUNEXT)"
	$(Q) $(RM) $(FRONTEND_SOURCE_DIR)/appdir/!Help$(RUNEXT)

CLEANS += clean-run clean-help

# ----------------------------------------------------------------------------
# Template targets
# ----------------------------------------------------------------------------

# Template objects
TPL_RISCOS := de en fr nl # TODO: It'd be nice to auto-detect these
TPL_RISCOS := $(addprefix $(FRONTEND_SOURCE_DIR)/templates/,$(TPL_RISCOS))

# Template target creation macro
define compile_template
$(FRONTEND_SOURCE_DIR)/appdir/Resources/$(1)/Templates$$(TPLEXT): $(2)
	$$(VQ)echo "TEMPLATE: $(2)"
	$$(Q)$$(MKDIR) -p $(FRONTEND_SOURCE_DIR)/appdir/Resources/$(1)
	$$(Q)$$(CC) -x c -E -P $$(CFLAGS) $(2) | $$(CCRES) - $$@

CLEAN_TEMPLATES += $(FRONTEND_SOURCE_DIR)/appdir/Resources/$(1)/Templates$$(TPLEXT)

endef

$(eval $(foreach TPL,$(TPL_RISCOS), \
	$(call compile_template,$(notdir $(TPL)),$(TPL))))

clean-templates:
	$(VQ)echo "   CLEAN: $(CLEAN_TEMPLATES)"
	$(Q)$(RM) $(CLEAN_TEMPLATES)
CLEANS += clean-templates


# ----------------------------------------------------------------------------
# Install target
# ----------------------------------------------------------------------------

install-riscos:

# ----------------------------------------------------------------------------
# Package target
# ----------------------------------------------------------------------------

package-riscos: netsurf.zip

netsurf.zip: $(EXETARGET)
	$(eval $@_TMPDIR := $(shell mktemp -d))
	$(Q) $(RM) $@
	$(Q) cp -rLvp $(FRONTEND_SOURCE_DIR)/appdir $($@_TMPDIR)/!NetSurf
	$(Q) $(CURDIR)/tools/git-date.sh $(FRONTEND_SOURCE_DIR)/distribution
	$(Q) rsync --archive --verbose $(FRONTEND_SOURCE_DIR)/distribution/!Boot $($@_TMPDIR)
	$(Q) rsync --archive --verbose $(FRONTEND_SOURCE_DIR)/distribution/!System $($@_TMPDIR)
	$(Q) rsync --archive --verbose $(FRONTEND_SOURCE_DIR)/distribution/3rdParty $($@_TMPDIR)
	$(Q) cp $(FRONTEND_SOURCE_DIR)/distribution/ReadMe $($@_TMPDIR)
	$(Q) cp $(FRONTEND_SOURCE_DIR)/distribution/LeesMij $($@_TMPDIR)
	$(Q) cd $($@_TMPDIR) && /opt/netsurf/arm-unknown-riscos/env/bin/zip -9vr\, $(CURDIR)/$@ *
	$(Q) $(RM) -rf $($@_TMPDIR)
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# ----------------------------------------------------------------------------
# RISC OS-specific options
# ----------------------------------------------------------------------------

# Enable NetSurf's use of libsvgtiny for displaying SVGs
# Valid options: YES, NO
NETSURF_USE_NSSVG := YES

# Enable NetSurf's support for displaying RISC OS Draw files
# Valid options: YES, NO
NETSURF_USE_DRAW := YES

# Enable NetSurf's support for displaying RISC OS Sprites
# Valid options: YES, NO
NETSURF_USE_SPRITE := YES

# Enable NetSurf's use of librosprite for displaying RISC OS Sprites
# Valid options: YES, NO, AUTO
NETSURF_USE_ROSPRITE := NO

# Enable NetSurf's use of AWRender for displaying ArtWorks files
# Valid options: YES, NO
NETSURF_USE_ARTWORKS := YES

# Enable NetSurf's support for the Acorn plugin protocol
# Valid options: YES, NO
NETSURF_USE_PLUGINS := NO

# Enable NetSurf's use of pencil for Drawfile export
# Valid options: YES, NO
NETSURF_USE_DRAW_EXPORT := YES

# Enable building the source object cache filesystem based backing store.
NETSURF_FS_BACKING_STORE := YES

# Optimisation levels
CFLAGS += -O2
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| Boot file for NetSurf. ( $Revision$ )
|
| This file sets up various system variables which NetSurf may use.
| Additionally, it places the NetSurf application sprites into the Wimp
| sprite pool.
|
| This file may be executed in two ways:
|   1. When NetSurf is first seen by the OS.
|   2. When NetSurf is run by the user (called from the !Run file).
| In the first instance, NetSurf-specific variables are set and non
| NetSurf-specific variables which are unset are initialised.
| In the second instance, all variables are set, irrespective of their
| previous state. This is achieved by use of the NetSurf$ForceVars 
| variable, which is set by the !Run file prior to calling this file.

| Set up NetSurf$Dir
If (("<NetSurf$Dir>" = "") OR ("<NetSurf$ForceVars>" = "1")) Then Set NetSurf$Dir <Obey$Dir>

| Filetype -> Type name mappings
|
| These get set whether they were previously set or not
Set File$Type_132 ICO
Set File$Type_695 GIF
Set File$Type_69C BMP
Set File$Type_AAD SVG
Set File$Type_ADF PDF
Set File$Type_B28 URL
Set File$Type_B60 PNG
Set File$Type_C85 JPEG
Set File$Type_F78 JNG
Set File$Type_F79 CSS
Set File$Type_F81 JSScript
Set File$Type_F83 MNG
Set File$Type_F91 URI
Set File$Type_FAF HTML

| Application system variables
|
| See http://www.iyonix.com/32bit/help.shtml for more details.
If (("<NetSurf$Help>" = "") OR ("<NetSurf$ForceVars>" = "1")) Then Set NetSurf$Help <NetSurf$Dir>.Docs.docs_en
If (("<NetSurf$Web>" = "") OR ("<NetSurf$ForceVars>" = "1")) Then Set NetSurf$Web "http://www.netsurf-browser.org/"
If (("<NetSurf$Title>" = "") OR ("<NetSurf$ForceVars>" = "1")) Then Set NetSurf$Title "NetSurf"
If (("<NetSurf$Publisher>" = "") OR ("<NetSurf$ForceVars>" = "1")) Then Set NetSurf$Publisher "The NetSurf Developers"
If (("<NetSurf$Description>" = "") OR ("<NetSurf$ForceVars>" = "1")) Then Set NetSurf$Description "Web browser"

| NetSurf Sprites
Set NetSurf$Sprites "!Sprites"
/<NetSurf$Dir>.ChkSprites
IconSprites <NetSurf$Dir>.<NetSurf$Sprites>
Unset NetSurf$Sprites

| Acorn URI protocol
|
| Format: Alias$Open_URI_<scheme> <command to run>
|
| These are basically a last resort. The URI module will initially broadcast
| Message_URI_MProcess. If this isn't claimed, then it'll check if an 
| appropriate Alias$Open_URI_<scheme> variable is set. If such a variable 
| exists, then it will attempt to launch the task named by the variable. 
| If the launch is successful, the Message_URI_MProcess is rebroadcast.
| The -nowin is required to ensure only one window is opened (this only has
| an effect if the user has configured auto window opening at startup).
If (("<Alias$Open_URI_http>" = "") OR ("<NetSurf$ForceVars>" = "1")) Then      Set Alias$Open_URI_http /<NetSurf$Dir>.!Run -nowin
If (("<Alias$Open_URI_https>" = "") OR ("<NetSurf$ForceVars>" = "1")) Then     Set Alias$Open_URI_https /<NetSurf$Dir>.!Run -nowin
If (("<Alias$Open_URI_file>" = "") OR ("<NetSurf$ForceVars>" = "1")) Then      Set Alias$Open_URI_file /<NetSurf$Dir>.!Run -nowin

| ANT URL protocol
|
| Format: Alias$URLOpen_<scheme> <command to run>
|
| These handle the "load" stage of the protocol. The appropriate variable's
| existence is checked then, if it is present, the URL to be opened is
| appended to the string "URLOpen_<scheme> " and this is then fed to
| Wimp_StartTask.
If (("<Alias$URLOpen_http>" = "") OR ("<NetSurf$ForceVars>" = "1")) Then       Set Alias$URLOpen_http /<NetSurf$Dir>.!Run -url %%*0
If (("<Alias$URLOpen_https>" = "") OR ("<NetSurf$ForceVars>" = "1")) Then      Set Alias$URLOpen_https /<NetSurf$Dir>.!Run -url %%*0
If (("<Alias$URLOpen_file>" = "") OR ("<NetSurf$ForceVars>" = "1")) Then       Set Alias$URLOpen_file /<NetSurf$Dir>.!Run -url %%*0

| Claim HTML and URL files
|
| Format: Alias$@RunType_<hex> <command to run>
|
| Again, a fallback. The filer initially tries a DataOpen message. If that
| bounces, it looks at these variables.
If (("<Alias$@RunType_FAF>" = "") OR ("<NetSurf$ForceVars>" = "1")) Then       Set Alias$@RunType_FAF /<NetSurf$Dir>.!Run -html %%*0
If (("<Alias$@RunType_B28>" = "") OR ("<NetSurf$ForceVars>" = "1")) Then       Set Alias$@RunType_B28 /<NetSurf$Dir>.!Run -urlf %%*0

| We don't claim the URI filetype as the spec tells us not to:
| "Applications must not set an Alias$@RunType variable for the URI filetype"
| Obviously this means that Browse/Phoenix and the Oreganos are incorrect.
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REM Attempt to fix broken font installations which have non-Base0 copies of the
REM ROM fonts in !Fonts on disc.

ON ERROR ON ERROR OFF: PRINT REPORT$ + " (at line " + STR$ERL + ")": END

DIM f$(11)
f$() = "Corpus.Bold","Corpus.Bold.Oblique","Corpus.Medium","Corpus.Medium.Oblique","Homerton.Bold","Homerton.Bold.Oblique","Homerton.Medium","Homerton.Medium.Oblique","Trinity.Bold","Trinity.Bold.Italic","Trinity.Medium","Trinity.Medium.Italic"

PRINT "FONT INSTALLATION FIX"
PRINT

PRINT "Checking ROM fonts"
PRINT
ok% = TRUE
FOR f% = 0 TO 11
    PROCcheck_rom_font(f$(f%))
NEXT
PRINT
IF NOT ok% THEN
    PRINT "One or more of the standard ROM fonts are missing!"
    PRINT "Please contact the developers stating your RISC OS version."
    END
ENDIF


PRINT "Searching for obsolete copies in Boot:Resources.!Fonts"
PRINT
ok% = TRUE
FOR f% = 0 TO 11
    PROCcheck_disc_font(f$(f%))
NEXT
PRINT
IF ok% THEN
    PRINT "No problems were found."
    END
ENDIF

PRINT "One or more obsolete fonts were found in !Fonts."
PRINT
PRINT "Press Y to move these fonts to a new directory"
PRINT "called 'ObsolFonts' and remove them from the"
PRINT "font list ('Messages1'),"
PRINT "or any other key to exit without changes."
key$ = GET$
IF INSTR("Yy", key$) = 0 THEN
    PRINT
    PRINT "Exiting without changes."
    END
ENDIF
PRINT

PRINT "Creating 'ObsolFonts' directory - ";
SYS"OS_File", 8, "<Boot$Dir>.^.ObsolFonts"
PRINT "done"
PRINT
PRINT "Closing open files - ";
SYS"OS_FSControl", 22
PRINT "done"
PRINT
PRINT "Removing fonts from font list - ";
file% = OPENIN "<Boot$Dir>.Resources.!Fonts.Messages1"
IF file% THEN
    new% = OPENOUT "<Boot$Dir>.Resources.!Fonts.Messages_"
    IF new% = 0 THEN
        PRINT "Failed to open new font list"
        END
    ENDIF
    WHILE NOT EOF#file%
        line$ = GET$#file%
        ok% = TRUE
        FOR f% = 0 TO 11
            IF INSTR(line$, "Font_" + f$(f%) + ":") <> 0 THEN ok% = FALSE
        NEXT
        IF ok% THEN
            BPUT#new%, line$
        ENDIF
    ENDWHILE
    CLOSE#file%
    CLOSE#new%
    SYS"OS_File", 18, "<Boot$Dir>.Resources.!Fonts.Messages_", &fff
    SYS"XOS_FSControl", 27, "<Boot$Dir>.^.ObsolFonts.Messages1"
    SYS"OS_FSControl", 25, "<Boot$Dir>.Resources.!Fonts.Messages1", "<Boot$Dir>.^.ObsolFonts.Messages1"
    SYS"OS_FSControl", 25, "<Boot$Dir>.Resources.!Fonts.Messages_", "<Boot$Dir>.Resources.!Fonts.Messages1"
ENDIF
PRINT "done"
PRINT
PRINT "Moving away obsolete fonts"
PRINT
FOR f% = 0 TO 11
    PROCfix_font(f$(f%))
NEXT
PRINT
PRINT "Finished"
PRINT "Please restart your machine for the changes to take effect."

END



DEF PROCcheck_rom_font(f$)
PRINT "  "; f$;
SYS"OS_File", 17, "Resources:$.Fonts." + f$ + ".Outlines0" TO t1%
SYS"OS_File", 17, "Resources:$.Fonts." + f$ + ".IntMetric0" TO t2%
IF t1% = 1 AND t2% = 1 THEN
    PRINT " - ok"
ELSE
    PRINT " - MISSING"
    ok% = FALSE
ENDIF
ENDPROC



DEF PROCcheck_disc_font(f$)
SYS"OS_File", 17, "<Boot$Dir>.Resources.!Fonts." + f$ + ".Outlines" TO t%
IF t% <> 0 THEN
    PRINT "  "; f$
    ok% = FALSE
ENDIF
ENDPROC



DEF PROCfix_font(f$)
SYS"OS_File", 17, "<Boot$Dir>.Resources.!Fonts." + f$ + ".Outlines" TO t%
IF t% = 0 THEN ENDPROC

PRINT "  "; f$; " - ";
i% = 0
REPEAT
    i% = INSTR(f$, ".", i% + 1)
    IF i% <> 0 THEN
        SYS"OS_File", 8, "<Boot$Dir>.^.ObsolFonts." + LEFT$(f$, i% - 1)
    ENDIF
UNTIL i% = 0
SYS"OS_File", 8, "<Boot$Dir>.^.ObsolFonts." + f$

SYS"OS_FSControl", 25, "<Boot$Dir>.Resources.!Fonts." + f$ + ".Outlines", "<Boot$Dir>.^.ObsolFonts." + f$ + ".Outlines"

SYS"OS_File", 17, "<Boot$Dir>.Resources.!Fonts." + f$ + ".IntMetrics" TO t%
IF t% <> 0 THEN
    SYS"OS_FSControl", 25, "<Boot$Dir>.Resources.!Fonts." + f$ + ".IntMetrics", "<Boot$Dir>.^.ObsolFonts." + f$ + ".IntMetrics"
ENDIF

PRINT "done"
ENDPROC
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*Filer_OpenDir Choices:WWW.NetSurf
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*Filer_OpenDir <Wimp$ScrapDir>.WWW.NetSurf
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% Encoding vector for NSSymbol

% Codes 0-31
/.notdef
/.notdef
/.notdef
/.notdef
/.notdef
/.notdef
/.notdef
/.notdef
/.notdef
/.notdef
/.notdef
/.notdef
/.notdef
/.notdef
/.notdef
/.notdef
/.notdef
/.notdef
/.notdef
/.notdef
/.notdef
/.notdef
/.notdef
/.notdef
/.notdef
/.notdef
/.notdef
/.notdef
/.notdef
/.notdef
/.notdef
/.notdef

% Codes 32-33
/H18543
/circle
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# Language names file for NetSurf
#
# IMPORTANT! - If you add/remove a language from this file, the 
# languages menu definition in menus.c _must_ be updated correspondingly.
#
lang_af:Afrikaans
lang_bm:Bamanankan
lang_ca:Català
lang_cs:Cestina
lang_cy:Cymraeg
lang_da:Dansk
lang_de:Deutsch
lang_en:English
lang_es:Español
lang_et:Eesti
lang_eu:euskera
lang_ff:Fulfulde
lang_fi:suomi
lang_fr:français
lang_ga:Gaeilge
lang_gl:Galego
lang_ha:Hausa
lang_hr:Hrvatski
lang_hu:Magyar
lang_id:Bahasa indonesia
lang_is:íslenska
lang_it:italiano
lang_lt:Lietuviskai
lang_lv:Latviesu
lang_ms:Bahasa melayu
lang_mt:Malti
lang_nl:Nederlands
lang_no:Norsk
lang_pl:Polski
lang_pt:português
lang_rn:Kirundi
lang_ro:Româna
lang_rw:Kinyarwanda
lang_sk:Slovencina
lang_sl:Slovenscina
lang_so:Somali
lang_sq:shqip
lang_sr:Srpski
lang_sv:svenska
lang_sw:Kiswahili
lang_tr:Türkçe
lang_uz:o'zbek
lang_vi:Tiêng Viêêt
lang_wo:Wolof
lang_xs:isiXhosa
lang_yo:Yorùbá
lang_zu:isiZulu
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Google|www.google.com|http://www.google.com/search?q=%s|http://www.google.com/favicon.ico|
Yahoo|search.yahoo.com|http://search.yahoo.com/search?p=%s|http://www.yahoo.com/favicon.ico|
Bing|www.bing.com|http://www.bing.com/search?q=%s|http://www.bing.com/favicon.ico|
Business.com|www.business.com|http://www.business.com/search/rslt_default.asp?query=%s|http://www.business.com/favicon.ico|
Omgili|www.omgili.com|http://www.omgili.com/AAAAA/%s.html|http://www.omgili.com/favicon.ico|
BBC News|search.bbc.co.uk|http://search.bbc.co.uk/search?q=%s&tab=ns|http://news.bbc.co.uk/favicon.ico|
Ubuntu Packages|packages.ubuntu.com|http://packages.ubuntu.com/search?keywords=%s|http://packages.ubuntu.com/favicon.ico|
Creative Commons|creativecommons.org|http://creativecommons.org/?s=%s|http://creativecommons.org/favicon.ico|
Ask.com|www.ask.com|http://www.ask.com/web?q=%s|http://www.ask.com/favicon.ico|
Answers.com|www.answers.com|http://www.answers.com/%s|http://www.answers.com/favicon.ico|
Dictionary.com|dictionary.reference.com|http://dictionary.reference.com/browse/%s?jss=0|http://dictionary.reference.com/favicon.ico|
Youtube|www.youtube.com|http://www.youtube.com/results?search_query=%s|http://www.youtube.com/favicon.ico|
AeroMp3|www.aeromp3.com|http://www.aeromp3.com/search?q=%s|http://www.aeromp3.com/favicon.ico|
AOL|search.aol.com|http://search.aol.com/aol/search?query=%s|http://www.aol.com/favicon.ico|
Baidu|www.baidu.com|http://www.baidu.com/s?wd=%s|http://www.baidu.com/favicon.ico|
Amazon|www.amazon.com|http://www.amazon.com/s/ref=nb_ss_gw?field-keywords=%s|http://www.amazon.com/favicon.ico|
Ebay|shop.ebay.com|http://shop.ebay.com/items/%s|http://www.ebay.com/favicon.ico|
IMDB|www.imdb.com|http://www.imdb.com/find?q=%s|http://www.imdb.com/favicon.ico|
ESPN|search.espn.go.com|http://search.espn.go.com/%s/|http://www.espn.go.com/favicon.ico|
Wikipedia|en.wikipedia.org|http://en.wikipedia.org/w/index.php?title=Special%%3ASearch&search=%s|http://en.wikipedia.org/favicon.ico|
DuckDuckGo|www.duckduckgo.com|http://www.duckduckgo.com/?q=%s|http://www.duckduckgo.com/favicon.ico|
Seeks|www.seeks-project.info|https://www.seeks-project.info/search.php/search?q=%s|http://www.seeks-project.info/search.php/public/images/seek_icon_32x32_transparent.png|
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NetSurf - Open Source web browser - http://www.netsurf-browser.org/

To view the full documentation, start NetSurf and choose "Help..." from the
icon bar menu.

This is a development build of NetSurf. In case of problems, please check
for a newer development build at http://www.netsurf-browser.org/

Please report any unexpected behaviour on the NetSurf bug tracker. 
This may be found at http://bugs.netsurf-browser.org/


Alternatively, the developers are often available on Freenode in the 
channel #netsurf.
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NetSurf - Webbrowser (met open broncode) - http://www.netsurf-browser.org/

Om alle documentatie te kunnen raadplegen: start NetSurf en kies "Help..."
vanuit het symbolenbalkmenu.

Dit is een ontwikkelversie van NetSurf. Bij problemen: kijk eerst of er een
nieuwere versie is op http://www.netsurf-browser.org/

Gelieve ook elk onverwacht gedrag van NetSurf, in het Engels te melden via
onze 'bug tracker' op http://bugs.netsurf-browser.org/


Een alternatief is Freenode op het kanaal #netsurf waar de ontwikkelaars
vaak bereikbaar zijn.
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/*
 * Copyright 2005 James Bursa <bursa@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Assert reporting (RISC OS implementation).
 */

#include <assert.h>
#include <stdio.h>
#include <stdlib.h>
#include "oslib/wimp.h"


/**
 * Report an assert() failure and exit.
 */

void __assert2(const char *expr, const char *function, const char *file,
		int line)
{
	fprintf(stderr, "\n\"%s\", line %d: %s%sAssertion failed: %s\n",
			file, line,
			function ? function : "",
			function ? ": " : "",
			expr);
	fflush(stderr);

	abort();
}
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/*
 * Copyright 2004 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2005 Richard Wilson <info@tinct.net>
 * Copyright 2008 Adrian Lees <adrianl@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * RISC OS implementation of bitmap operations.
 *
 * This implements the interface given by image/bitmap.h using RISC OS
 * sprites.
 */

#include <assert.h>
#include <stdbool.h>
#include <string.h>
#include <swis.h>
#include <rufl.h>
#include <unixlib/local.h>
#include <oslib/colourtrans.h>
#include <oslib/osfile.h>
#include <oslib/osfind.h>
#include <oslib/osgbpb.h>
#include <oslib/osspriteop.h>
#include <oslib/wimp.h>

#include "utils/nsoption.h"
#include "utils/filename.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "netsurf/plotters.h"
#include "netsurf/bitmap.h"
#include "netsurf/content.h"

#include "riscos/gui.h"
#include "riscos/image.h"
#include "riscos/palettes.h"
#include "riscos/content-handlers/sprite.h"
#include "riscos/tinct.h"
#include "riscos/bitmap.h"

/** Colour in the overlay sprite that allows the bitmap to show through */
#define OVERLAY_INDEX 0xfe

/** Size of buffer used when constructing mask data to be saved */
#define SAVE_CHUNK_SIZE 4096

/**
 * Whether we can use 32bpp sprites
 */
static int thumbnail_32bpp_available = -1;

/**
 * Sprite output context saving
 */
struct thumbnail_save_area {
	osspriteop_save_area *save_area;
	int context1;
	int context2;
	int context3;
};

/**
 * Initialise a bitmaps sprite area.
 *
 * \param  bitmap  the bitmap to initialise
 * \return true if bitmap initialised else false.
 */

static bool bitmap_initialise(struct bitmap *bitmap)
{
	unsigned int area_size;
	osspriteop_area *sprite_area;
	osspriteop_header *sprite;

	assert(!bitmap->sprite_area);

	area_size = 16 + 44 + bitmap->width * bitmap->height * 4;
	if (bitmap->state & BITMAP_CLEAR_MEMORY)
		bitmap->sprite_area = calloc(1, area_size);
	else
		bitmap->sprite_area = malloc(area_size);

	if (!bitmap->sprite_area)
		return false;

	/* area control block */
	sprite_area = bitmap->sprite_area;
	sprite_area->size = area_size;
	sprite_area->sprite_count = 1;
	sprite_area->first = 16;
	sprite_area->used = area_size;

	/* sprite control block */
	sprite = (osspriteop_header *) (sprite_area + 1);
	sprite->size = area_size - 16;
	memset(sprite->name, 0x00, 12);
	strncpy(sprite->name, "bitmap", 12);
	sprite->width = bitmap->width - 1;
	sprite->height = bitmap->height - 1;
	sprite->left_bit = 0;
	sprite->right_bit = 31;
	sprite->image = sprite->mask = 44;
	sprite->mode = tinct_SPRITE_MODE;

	return true;
}


/* exported interface documented in riscos/bitmap.h */
void *riscos_bitmap_create(int width, int height, unsigned int state)
{
	struct bitmap *bitmap;

	if (width == 0 || height == 0)
		return NULL;

	bitmap = calloc(1, sizeof(struct bitmap));
	if (!bitmap)
		return NULL;
	bitmap->width = width;
	bitmap->height = height;
	bitmap->state = state;

	return bitmap;
}


/* exported interface documented in riscos/bitmap.h */
unsigned char *riscos_bitmap_get_buffer(void *vbitmap)
{
	struct bitmap *bitmap = (struct bitmap *) vbitmap;
	assert(bitmap);

	/* dynamically create the buffer */
	if (bitmap->sprite_area == NULL) {
		if (!bitmap_initialise(bitmap))
			return NULL;
	}

	/* image data area should exist */
	if (bitmap->sprite_area)
		return ((unsigned char *) (bitmap->sprite_area)) + 16 + 44;

	return NULL;
}


/**
 * Sets whether a bitmap should be plotted opaque
 *
 * \param  vbitmap  a bitmap, as returned by bitmap_create()
 * \param  opaque  whether the bitmap should be plotted opaque
 */
static void bitmap_set_opaque(void *vbitmap, bool opaque)
{
	struct bitmap *bitmap = (struct bitmap *) vbitmap;
	assert(bitmap);

	if (opaque)
		bitmap->state |= BITMAP_OPAQUE;
	else
		bitmap->state &= ~BITMAP_OPAQUE;
}


/**
 * Find the width of a pixel row in bytes.
 *
 * \param vbitmap A bitmap, as returned by riscos_bitmap_create()
 * \return width of a pixel row in the bitmap
 */
static size_t bitmap_get_rowstride(void *vbitmap)
{
	struct bitmap *bitmap = (struct bitmap *) vbitmap;
	return bitmap->width * 4;
}


/**
 * Tests whether a bitmap has an opaque alpha channel
 *
 * \param  vbitmap  a bitmap, as returned by bitmap_create()
 * \return whether the bitmap is opaque
 */
static bool bitmap_test_opaque(void *vbitmap)
{
	struct bitmap *bitmap = (struct bitmap *) vbitmap;
	unsigned char *sprite;
	unsigned int width, height, size;
	osspriteop_header *sprite_header;
	unsigned *p, *ep;

	assert(bitmap);

	sprite = riscos_bitmap_get_buffer(bitmap);
	if (!sprite)
		return false;

	width = bitmap_get_rowstride(bitmap);

	sprite_header = (osspriteop_header *) (bitmap->sprite_area + 1);

	height = (sprite_header->height + 1);
	
	size = width * height;
	
	p = (void *) sprite;

	ep = (void *) (sprite + (size & ~31));
	while (p < ep) {
		/* \todo prefetch(p, 128)? */
		if (((p[0] & p[1] & p[2] & p[3] & p[4] & p[5] & p[6] & p[7])
				& 0xff000000U) != 0xff000000U)
			return false;
		p += 8;
	}

	ep = (void *) (sprite + size);
	while (p < ep) {
		if ((*p & 0xff000000U) != 0xff000000U) return false;
		p++;
	}

	return true;
}


/* exported interface documented in riscos/bitmap.h */
bool riscos_bitmap_get_opaque(void *vbitmap)
{
	struct bitmap *bitmap = (struct bitmap *) vbitmap;
	assert(bitmap);
	return (bitmap->state & BITMAP_OPAQUE);
}


/* exported interface documented in riscos/bitmap.h */
void riscos_bitmap_destroy(void *vbitmap)
{
	struct bitmap *bitmap = (struct bitmap *) vbitmap;

	assert(bitmap);

	/* destroy bitmap */
	if (bitmap->sprite_area) {
		free(bitmap->sprite_area);
	}

	free(bitmap);
}


/* exported interface documented in riscos/bitmap.h */
bool riscos_bitmap_save(void *vbitmap, const char *path, unsigned flags)
{
	struct bitmap *bitmap = (struct bitmap *) vbitmap;
	os_error *error;

	if (bitmap == NULL) {
		ro_warn_user("SaveError", messages_get("SprIsNull"));
		return false;
	}

	if (!bitmap->sprite_area) {
		riscos_bitmap_get_buffer(bitmap);
	}
	if (!bitmap->sprite_area)
		return false;

	if (riscos_bitmap_get_opaque(bitmap)) {
		error = xosspriteop_save_sprite_file(osspriteop_USER_AREA,
				(bitmap->sprite_area), path);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xosspriteop_save_sprite_file: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			ro_warn_user("SaveError", error->errmess);
			return false;
		}
		return true;
	} else {
		/* to make the saved sprite useful we must convert from 'Tinct'
		 * format to either a bi-level mask or a Select-style full
		 * alpha channel */
		osspriteop_area *area = bitmap->sprite_area;
		osspriteop_header *hdr = (void *) ((char *) area + area->first);
		unsigned width = hdr->width + 1, height = hdr->height + 1;
		unsigned image_size = height * width * 4;
		unsigned char *chunk_buf;
		unsigned *p, *elp, *eip;
		unsigned mask_size;
		size_t chunk_pix;
		struct {
			osspriteop_area   area;
			osspriteop_header hdr;
		} file_hdr;
		os_fw fw;

		/* we only support 32bpp sprites */
		if ((((unsigned)hdr->mode >> 27)&15) != 6) {
			assert(!"Unsupported sprite format in bitmap_save");
			return false;
		}

		chunk_buf = malloc(SAVE_CHUNK_SIZE);
		if (!chunk_buf) {
			ro_warn_user("NoMemory", NULL);
			return false;
		}

		file_hdr.area = *area;
		file_hdr.hdr  = *hdr;

		if (flags & BITMAP_SAVE_FULL_ALPHA) {
			mask_size = ((width + 3) & ~3) * height;
			chunk_pix = SAVE_CHUNK_SIZE;
			file_hdr.hdr.mode = (os_mode)((unsigned)file_hdr.hdr.mode
					| (1U<<31));
		} else {
			mask_size = (((width + 31) & ~31)/8) * height;
			chunk_pix = SAVE_CHUNK_SIZE<<3;
			file_hdr.hdr.mode = (os_mode)((unsigned)file_hdr.hdr.mode
					& ~(1U<<31));
		}

		file_hdr.area.sprite_count = 1;
		file_hdr.area.first = sizeof(file_hdr.area);
		file_hdr.area.used = sizeof(file_hdr) + image_size + mask_size;

		file_hdr.hdr.image = sizeof(file_hdr.hdr);
		file_hdr.hdr.mask = file_hdr.hdr.image + image_size;
		file_hdr.hdr.size = file_hdr.hdr.mask + mask_size;

		error = xosfind_openoutw(0, path, NULL, &fw);
		if (error) {
			NSLOG(netsurf, INFO, "xosfind_openoutw: 0x%x: %s",
			      error->errnum, error->errmess);
			free(chunk_buf);
			ro_warn_user("SaveError", error->errmess);
			return false;
		}

		p = (void *) ((char *) hdr + hdr->image);

		/* write out the area header, sprite header and image data */
		error = xosgbpb_writew(fw, (byte*)&file_hdr + 4,
				sizeof(file_hdr)-4, NULL);
		if (!error)
			error = xosgbpb_writew(fw, (byte*)p, image_size, NULL);
		if (error) {
			NSLOG(netsurf, INFO, "xosgbpb_writew: 0x%x: %s",
			      error->errnum, error->errmess);
			free(chunk_buf);
			xosfind_closew(fw);
			ro_warn_user("SaveError", error->errmess);
			return false;
		}

		/* then write out the mask data in chunks */
		eip = p + (width * height);  /* end of image */
		elp = p + width;  /* end of line */

		while (p < eip) {
			unsigned char *dp = chunk_buf;
			unsigned *ep = p + chunk_pix;
			if (ep > elp) ep = elp;

			if (flags & BITMAP_SAVE_FULL_ALPHA) {
				while (p < ep) {
					*dp++ = ((unsigned char*)p)[3];
					p++;
				}
			}
			else {
				unsigned char mb = 0;
				int msh = 0;
				while (p < ep) {
					if (((unsigned char*)p)[3]) mb |= (1 << msh);
					if (++msh >= 8) {
						*dp++ = mb;
						msh = 0;
						mb = 0;
					}
					p++;
				}
				if (msh > 0) *dp++ = mb;
			}

			if (p >= elp) {  /* end of line yet? */
				/* align to word boundary */
				while ((int)dp & 3) *dp++ = 0;
				/* advance end of line pointer */
				elp += width;
			}
			error = xosgbpb_writew(fw, (byte*)chunk_buf, dp-chunk_buf, NULL);
			if (error) {
				NSLOG(netsurf, INFO,
				      "xosgbpb_writew: 0x%x: %s",
				      error->errnum,
				      error->errmess);
				free(chunk_buf);
				xosfind_closew(fw);
				ro_warn_user("SaveError", error->errmess);
				return false;
			}
		}

		error = xosfind_closew(fw);
		if (error) {
			NSLOG(netsurf, INFO, "xosfind_closew: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("SaveError", error->errmess);
		}

		error = xosfile_set_type(path, osfile_TYPE_SPRITE);
		if (error) {
			NSLOG(netsurf, INFO, "xosfile_set_type: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("SaveError", error->errmess);
		}

		free(chunk_buf);
		return true;
	}
}


/**
 * The bitmap image has changed, so flush any persistent cache.
 *
 * \param  vbitmap  a bitmap, as returned by bitmap_create()
 */
static void bitmap_modified(void *vbitmap)
{
	struct bitmap *bitmap = (struct bitmap *) vbitmap;
	bitmap->state |= BITMAP_MODIFIED;
}


/**
 * Get the width of a bitmap.
 *
 * \param vbitmap A bitmap, as returned by bitmap_create()
 * \return The bitmaps width in pixels.
 */
static int bitmap_get_width(void *vbitmap)
{
	struct bitmap *bitmap = (struct bitmap *) vbitmap;
	return bitmap->width;
}


/**
 * Get the height of a bitmap.
 *
 * \param vbitmap A bitmap, as returned by bitmap_create()
 * \return The bitmaps height in pixels.
 */
static int bitmap_get_height(void *vbitmap)
{
	struct bitmap *bitmap = (struct bitmap *) vbitmap;
	return bitmap->height;
}


/**
 * Find the bytes per pixel of a bitmap
 *
 * \param  vbitmap  a bitmap, as returned by bitmap_create()
 * \return bytes per pixel
 */
static size_t bitmap_get_bpp(void *vbitmap)
{
	struct bitmap *bitmap = (struct bitmap *)vbitmap;
	assert(bitmap);
	return 4;
}


/* exported interface documented in riscos/bitmap.h */
void riscos_bitmap_overlay_sprite(struct bitmap *bitmap,
				  const osspriteop_header *s)
{
	const os_colour *palette;
	const byte *sp, *mp;
	bool masked = false;
	bool alpha = false;
	os_error *error;
	int dp_offset;
	int sp_offset;
	unsigned *dp;
	int x, y;
	int w, h;

	assert(sprite_bpp(s) == 8);

	if ((unsigned)s->mode & 0x80000000U)
		alpha = true;

	error = xosspriteop_read_sprite_info(osspriteop_PTR,
			(osspriteop_area *)0x100,
			(osspriteop_id)s,
			&w, &h, NULL, NULL);
	if (error) {
		NSLOG(netsurf, INFO, "xosspriteop_read_sprite_info: 0x%x:%s",
		      error->errnum, error->errmess);
		return;
	}
	sp_offset = ((s->width + 1) * 4) - w;

	if (w > bitmap->width)
		w = bitmap->width;
	if (h > bitmap->height)
		h = bitmap->height;

	dp_offset = bitmap_get_rowstride(bitmap) / 4;

	dp = (void*)riscos_bitmap_get_buffer(bitmap);
	if (!dp)
		return;
	sp = (byte*)s + s->image;
	mp = (byte*)s + s->mask;

	sp += s->left_bit / 8;
	mp += s->left_bit / 8;

	if (s->image > (int)sizeof(*s))
		palette = (os_colour*)(s + 1);
	else
		palette = default_palette8;

	if (s->mask != s->image) {
		masked = true;
		bitmap_set_opaque(bitmap, false);
	}

	/* (partially-)transparent pixels in the overlayed sprite retain
	 * their transparency in the output bitmap; opaque sprite pixels
	 * are also propagated to the bitmap, except those which are the
	 * OVERLAY_INDEX colour which allow the original bitmap contents to
	 * show through */
	for (y = 0; y < h; y++) {
		unsigned *sdp = dp;
		for(x = 0; x < w; x++) {
			os_colour d = ((unsigned)palette[(*sp) << 1]) >> 8;
			if (*sp++ == OVERLAY_INDEX)
				d = *dp;
			if (masked) {
				if (alpha)
					d |= ((*mp << 24) ^ 0xff000000U);
				else if (*mp)
					d |= 0xff000000U;
			}
			*dp++ = d;
			mp++;
		}
		dp = sdp + dp_offset;
		sp += sp_offset;
		mp += sp_offset;
	}
}


/**
 * Creates an 8bpp canvas.
 *
 * \param  bitmap  the bitmap to clone the size of
 * \return a sprite area containing an 8bpp sprite
 */
static osspriteop_area *thumbnail_create_8bpp(struct bitmap *bitmap)
{
	unsigned image_size = ((bitmap->width + 3) & ~3) * bitmap->height;
	bool opaque = riscos_bitmap_get_opaque(bitmap);
	osspriteop_header *sprite_header = NULL;
	osspriteop_area *sprite_area = NULL;
	unsigned area_size;

	/* clone the sprite */
	area_size = sizeof(osspriteop_area) +
			sizeof(osspriteop_header) +
			image_size +
			2048;

	if (!opaque) area_size += image_size;

	sprite_area = (osspriteop_area *)malloc(area_size);
	if (!sprite_area) {
		NSLOG(netsurf, INFO, "no memory for malloc()");
		return NULL;
	}
	sprite_area->size = area_size;
	sprite_area->sprite_count = 1;
	sprite_area->first = 16;
	sprite_area->used = area_size;
	sprite_header = (osspriteop_header *)(sprite_area + 1);
	sprite_header->size = area_size - sizeof(osspriteop_area);
	memset(sprite_header->name, 0x00, 12);
	strcpy(sprite_header->name, "bitmap");
	sprite_header->left_bit = 0;
	sprite_header->height = bitmap->height - 1;
	sprite_header->mode = os_MODE8BPP90X90;
	sprite_header->right_bit = ((bitmap->width << 3) - 1) & 31;
	sprite_header->width = ((bitmap->width + 3) >> 2) - 1;
	sprite_header->image = sizeof(osspriteop_header) + 2048;
	sprite_header->mask = sizeof(osspriteop_header) + 2048;
	if (!opaque) sprite_header->mask += image_size;

	/* create the palette. we don't read the necessary size like
	 * we really should as we know it's going to have 256 entries
	 * of 8 bytes = 2048. */
	xcolourtrans_read_palette((osspriteop_area *)os_MODE8BPP90X90,
			(osspriteop_id)0,
			(os_palette *)(sprite_header + 1), 2048,
			(colourtrans_palette_flags)(1 << 1), 0);
	return sprite_area;
}


/**
 * Switches output to the specified sprite and returns the previous context.
 */
static struct thumbnail_save_area*
thumbnail_switch_output(osspriteop_area *sprite_area,
			osspriteop_header *sprite_header)
{
	struct thumbnail_save_area *save_area;
	int size;

	/* create a save area */
	save_area = calloc(sizeof(struct thumbnail_save_area), 1);
	if (save_area == NULL) return NULL;

	/* allocate OS_SpriteOp save area */
	if (xosspriteop_read_save_area_size(osspriteop_PTR, sprite_area,
			(osspriteop_id)sprite_header, &size)) {
		free(save_area);
		return NULL;
	}

	/* create the save area */
	save_area->save_area = malloc((unsigned)size);
	if (save_area->save_area == NULL) {
		free(save_area);
		return NULL;
	}
	save_area->save_area->a[0] = 0;

	/* switch output to sprite */
	if (xosspriteop_switch_output_to_sprite(osspriteop_PTR, sprite_area,
			(osspriteop_id)sprite_header, save_area->save_area,
			0, &save_area->context1, &save_area->context2,
			&save_area->context3)) {
		free(save_area->save_area);
		free(save_area);
		return NULL;
	}
	return save_area;
}


/**
 * Restores output to the specified context, and destroys it.
 */
static void thumbnail_restore_output(struct thumbnail_save_area *save_area)
{
	/* we don't care if we err, as there's nothing we can do about it */
	xosspriteop_switch_output_to_sprite(osspriteop_PTR,
			(osspriteop_area *)save_area->context1,
			(osspriteop_id)save_area->context2,
			(osspriteop_save_area *)save_area->context3,
			0, 0, 0, 0);
	free(save_area->save_area);
	free(save_area);
}


/**
 * Convert a bitmap to 8bpp.
 *
 * \param  bitmap  the bitmap to convert
 * \return a sprite area containing an 8bpp sprite
 */
osspriteop_area *riscos_bitmap_convert_8bpp(struct bitmap *bitmap)
{
	struct thumbnail_save_area *save_area;
	osspriteop_area *sprite_area = NULL;
	osspriteop_header *sprite_header = NULL;

	sprite_area = thumbnail_create_8bpp(bitmap);
	if (!sprite_area)
		return NULL;
	sprite_header = (osspriteop_header *)(sprite_area + 1);


	/* switch output and redraw */
	save_area = thumbnail_switch_output(sprite_area, sprite_header);
	if (save_area == NULL) {
		if (thumbnail_32bpp_available != 1)
			free(sprite_area);
		return false;
	}
	_swix(Tinct_Plot, _IN(2) | _IN(3) | _IN(4) | _IN(7),
			(osspriteop_header *)(bitmap->sprite_area + 1),
			0, 0,
			tinct_ERROR_DIFFUSE);
	thumbnail_restore_output(save_area);

	if (sprite_header->image != sprite_header->mask) {
		/* build the sprite mask from the alpha channel */
		void *buf = riscos_bitmap_get_buffer(bitmap);
		unsigned *dp = (unsigned *) buf;
		if (!dp)
			return sprite_area;
		int w = bitmap_get_width(bitmap);
		int h = bitmap_get_height(bitmap);
		int dp_offset = bitmap_get_rowstride(bitmap) / 4 - w;
		int mp_offset = ((sprite_header->width + 1) * 4) - w;
		byte *mp = (byte*)sprite_header + sprite_header->mask;
		bool alpha = ((unsigned)sprite_header->mode & 0x80000000U) != 0;

		while (h-- > 0) {
			int x = 0;
			for(x = 0; x < w; x++) {
				unsigned d = *dp++;
				if (alpha)
					*mp++ = (d >> 24) ^ 0xff;
				else
					*mp++ = (d < 0xff000000U) ? 0 : 0xff;
			}
			dp += dp_offset;
			mp += mp_offset;
		}
	}

	return sprite_area;
}




/**
 * Check to see whether 32bpp sprites are available.
 *
 * Rather than using Wimp_ReadSysInfo we test if 32bpp sprites are available
 * in case the user has a 3rd party patch to enable them.
 */
static void thumbnail_test(void)
{
	unsigned int area_size;
	osspriteop_area *sprite_area;

	/* try to create a 1x1 32bpp sprite */
	area_size = sizeof(osspriteop_area) +
			sizeof(osspriteop_header) + sizeof(int);
	if ((sprite_area = (osspriteop_area *)malloc(area_size)) == NULL) {
		NSLOG(netsurf, INFO,
		      "Insufficient memory to perform sprite test.");
		return;
	}
	sprite_area->size = area_size + 1;
	sprite_area->sprite_count = 0;
	sprite_area->first = 16;
	sprite_area->used = 16;
	if (xosspriteop_create_sprite(osspriteop_NAME, sprite_area,
			"test",	false, 1, 1, (os_mode)tinct_SPRITE_MODE))
		thumbnail_32bpp_available = 0;
	else
		thumbnail_32bpp_available = 1;
	free(sprite_area);
}


/* exported interface documented in riscos/bitmap.h */
nserror riscos_bitmap_render(struct bitmap *bitmap,
			     struct hlcache_handle *content)
{
	struct thumbnail_save_area *save_area;
	osspriteop_area *sprite_area = NULL;
	osspriteop_header *sprite_header = NULL;
	struct redraw_context ctx = {
		.interactive = false,
		.background_images = true,
		.plot = &ro_plotters
	};

	assert(content);
	assert(bitmap);

	NSLOG(netsurf, INFO, "content %p in bitmap %p", content, bitmap);

	/* check if we have access to 32bpp sprites natively */
	if (thumbnail_32bpp_available == -1) {
		thumbnail_test();
	}

	/* if we don't support 32bpp sprites then we redirect to an 8bpp
	 * image and then convert back.
	 */
	if (thumbnail_32bpp_available != 1) {
		sprite_area = thumbnail_create_8bpp(bitmap);
		if (!sprite_area)
			return false;
		sprite_header = (osspriteop_header *)(sprite_area + 1);
	} else {
		const uint8_t *pixbufp = riscos_bitmap_get_buffer(bitmap);
		if (!pixbufp || !bitmap->sprite_area)
			return false;
		sprite_area = bitmap->sprite_area;
		sprite_header = (osspriteop_header *)(sprite_area + 1);
	}

	/* set up the plotters */
	ro_plot_origin_x = 0;
	ro_plot_origin_y = bitmap->height * 2;

	/* switch output and redraw */
	save_area = thumbnail_switch_output(sprite_area, sprite_header);
	if (!save_area) {
		if (thumbnail_32bpp_available != 1)
			free(sprite_area);
		return false;
	}
	rufl_invalidate_cache();
	colourtrans_set_gcol(os_COLOUR_WHITE, colourtrans_SET_BG_GCOL,
			os_ACTION_OVERWRITE, 0);

	/* render the content */
	content_scaled_redraw(content, bitmap->width, bitmap->height, &ctx);

	thumbnail_restore_output(save_area);
	rufl_invalidate_cache();

	/* if we changed to 8bpp then go back to 32bpp */
	if (thumbnail_32bpp_available != 1) {
		const uint8_t *pixbufp = riscos_bitmap_get_buffer(bitmap);
		_kernel_oserror *error;

		if (!pixbufp || !bitmap->sprite_area) {
			free(sprite_area);
			return false;
		}
		error = _swix(Tinct_ConvertSprite, _INR(2,3),
				sprite_header,
				(osspriteop_header *)(bitmap->sprite_area + 1));
		free(sprite_area);
		if (error)
			return false;
	}

	bitmap_modified(bitmap);

	return NSERROR_OK;
}

static struct gui_bitmap_table bitmap_table = {
	.create = riscos_bitmap_create,
	.destroy = riscos_bitmap_destroy,
	.set_opaque = bitmap_set_opaque,
	.get_opaque = riscos_bitmap_get_opaque,
	.test_opaque = bitmap_test_opaque,
	.get_buffer = riscos_bitmap_get_buffer,
	.get_rowstride = bitmap_get_rowstride,
	.get_width = bitmap_get_width,
	.get_height = bitmap_get_height,
	.get_bpp = bitmap_get_bpp,
	.save = riscos_bitmap_save,
	.modified = bitmap_modified,
	.render = riscos_bitmap_render,
};

struct gui_bitmap_table *riscos_bitmap_table = &bitmap_table;







netsurf-vince/pdf/frontends/riscos/bitmap.h

/*
 * Copyright 2004 James Bursa <bursa@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef _NETSURF_RISCOS_BITMAP_H_
#define _NETSURF_RISCOS_BITMAP_H_

struct osspriteop_area;
struct osspriteop_header;
struct hlcache_handle;
struct bitmap;

/** bitmap operations table */
extern struct gui_bitmap_table *riscos_bitmap_table;

/** save with full alpha channel (if not opaque) */
#define BITMAP_SAVE_FULL_ALPHA	(1 << 0)

/**
 * RISC OS wimp toolkit bitmap.
 */
struct bitmap {
	int width; /**< width of bitmap */
	int height; /**< height of bitmap */

	unsigned int state; /**< The bitmap attributes (opaque/dirty etc.) */

	struct osspriteop_area *sprite_area; /**< Uncompressed data, or NULL */
};

/**
 * Convert bitmap to 8bpp sprite.
 *
 * \param bitmap the bitmap to convert.
 * \return The converted sprite.
 */
struct osspriteop_area *riscos_bitmap_convert_8bpp(struct bitmap *bitmap);

/**
 * Render content into bitmap.
 *
 * \param bitmap the bitmap to draw to
 * \param content content structure to render
 * \return true on success and bitmap updated else false
 */
nserror riscos_bitmap_render(struct bitmap *bitmap, struct hlcache_handle *content);

/**
 * Overlay a sprite onto the given bitmap
 *
 * \param bitmap  bitmap object
 * \param s       8bpp sprite to be overlayed onto bitmap
 */
void riscos_bitmap_overlay_sprite(struct bitmap *bitmap, const struct osspriteop_header *s);

/**
 * Create a bitmap.
 *
 * \param  width   width of image in pixels
 * \param  height  width of image in pixels
 * \param  state the state to create the bitmap in.
 * \return an opaque struct bitmap, or NULL on memory exhaustion
 */
void *riscos_bitmap_create(int width, int height, unsigned int state);

/**
 * Free a bitmap.
 *
 * \param  vbitmap  a bitmap, as returned by bitmap_create()
 */
void riscos_bitmap_destroy(void *vbitmap);

/**
 * Return a pointer to the pixel data in a bitmap.
 *
 * The pixel data is packed as BITMAP_FORMAT, possibly with padding at
 * the end of rows. The width of a row in bytes is given by
 * riscos_bitmap_get_rowstride().
 *
 * \param vbitmap A bitmap as returned by riscos_bitmap_create()
 * \return pointer to the pixel buffer
 */
unsigned char *riscos_bitmap_get_buffer(void *vbitmap);

/**
 * Gets whether a bitmap should be plotted opaque
 *
 * \param vbitmap A bitmap, as returned by riscos_bitmap_create()
 */
bool riscos_bitmap_get_opaque(void *vbitmap);

/**
 * Save a bitmap in the platform's native format.
 *
 * \param  vbitmap  a bitmap, as returned by bitmap_create()
 * \param  path	   pathname for file
 * \param  flags   modify the behaviour of the save
 * \return true on success, false on error and error reported
 */
bool riscos_bitmap_save(void *vbitmap, const char *path, unsigned flags);

#endif







netsurf-vince/pdf/frontends/riscos/buffer.c

/*
 * Copyright 2004, 2005 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdbool.h>
#include <stdlib.h>
#include <string.h>
#include <swis.h>
#include <oslib/colourtrans.h>
#include <oslib/os.h>
#include <oslib/osspriteop.h>
#include <oslib/wimp.h>
#include <oslib/wimpreadsysinfo.h>

#include "utils/nsoption.h"
#include "utils/log.h"

#include "riscos/buffer.h"
#include "riscos/gui.h"
#include "riscos/tinct.h"
#include "riscos/wimp.h"
#include "riscos/wimputils.h"

#define BUFFER_EXCLUSIVE_USER_REDRAW "Only support pure user redraw (faster)"
//#define BUFFER_EMULATE_32BPP "Redirect to a 32bpp sprite and plot with Tinct"

/** Absent from OSLib
*/
#ifndef osspriteop_TYPEEXPANSION
#define osspriteop_TYPEEXPANSION ((osspriteop_mode_word) 0xFu)
#endif
#ifndef osspriteop_TYPE16BPP4K
#define osspriteop_TYPE16BPP4K   ((osspriteop_mode_word) 0x10u)
#endif

static void ro_gui_buffer_free(void);


/** The buffer characteristics
*/
static osspriteop_area *buffer = NULL;
static char buffer_name[12] = "scr_buffer";

/** The current clip area
*/
static os_box clipping;

/** The current save area
*/
static osspriteop_save_area *save_area;
static int context0;
static int context1;
static int context2;
static int context3;

/** The current sprite mode
*/
static os_mode mode;


/**
 * Opens a buffer for writing to.
 *
 * The ro_plot_origin_ variables are updated to reflect the new screen origin,
 * so the variables should be set before calling this function, and not
 * changed until after ro_gui_buffer_close() has been called.
 *
 * \param redraw the current WIMP redraw area to buffer
 */
void ro_gui_buffer_open(wimp_draw *redraw)
{
	int size;
	int total_size;
	os_coord sprite_size;
	int bpp, word_width;
	bool palette;
	os_error *error;
	int palette_size = 0;
#ifdef BUFFER_EXCLUSIVE_USER_REDRAW
	osspriteop_header *header;
#endif

	/*	Close any open buffer
	*/
	if (buffer)
		ro_gui_buffer_close();

	/*	Store our clipping region
	*/
	clipping = redraw->clip;

	/*	Stop bad rectangles
	*/
	if ((clipping.x1 < clipping.x0) ||
			(clipping.y1 < clipping.y0)) {
		NSLOG(netsurf, INFO,
		      "Invalid clipping rectangle (%i, %i) to (%i,%i)",
		      clipping.x0,
		      clipping.y0,
		      clipping.x1,
		      clipping.y1);
		return;
	}

	/*	Work out how much buffer we need
	*/
	sprite_size.x = clipping.x1 - clipping.x0 + 1;
	sprite_size.y = clipping.y1 - clipping.y0 + 1;
	ro_convert_os_units_to_pixels(&sprite_size, (os_mode)-1);
	if (sprite_size.y == 1) /* work around SpriteExtend bug */
		sprite_size.y = 2;

#ifdef BUFFER_EMULATE_32BPP
	bpp = 5;
	palette = false;
#else
	/*	Get the screen depth as we can't use palettes for >8bpp
	*/
	xos_read_mode_variable((os_mode)-1, os_MODEVAR_LOG2_BPP, &bpp, 0);
	palette = (bpp < 4);
#endif

	/*	Get our required buffer size
	*/
	word_width = ((sprite_size.x << bpp) + 31) >> 5;
	if (palette)
		palette_size = ((1 << (1 << bpp)) << 3);
	total_size = sizeof(osspriteop_area) + sizeof(osspriteop_header) +
			(word_width * sprite_size.y * 4) + palette_size;
	buffer = (osspriteop_area *)malloc(total_size);
	if (!buffer) {
		NSLOG(netsurf, INFO, "Failed to allocate memory");
		ro_gui_buffer_free();
		return;
	}
	buffer->size = total_size;
	buffer->first = 16;

#ifdef BUFFER_EMULATE_32BPP
	mode = tinct_SPRITE_MODE;
#else
	if ((error = xwimpreadsysinfo_wimp_mode(&mode)) != NULL) {
		NSLOG(netsurf, INFO, "Error reading mode '%s'",
		      error->errmess);
		ro_gui_buffer_free();
		return;
	}

	/* if we're not in a numbered screen mode then we need
	   to build a suitable sprite mode word */
	if (mode >= (os_mode)0x100) {
		static const ns_os_vdu_var_list vars = {
			os_MODEVAR_LOG2_BPP,
			{
				os_MODEVAR_MODE_FLAGS,
				os_MODEVAR_NCOLOUR,
				os_MODEVAR_XEIG_FACTOR,
				os_MODEVAR_YEIG_FACTOR,
				os_VDUVAR_END_LIST
			}
		};
		struct {
			int log2bpp;
			int flags;
			int ncolour;
			int xeig, yeig;
		} vals;
		int type;

		error = xos_read_vdu_variables(PTR_OS_VDU_VAR_LIST(&vars), (int *)&vals);
		if (error) {
			NSLOG(netsurf, INFO,
			      "Error reading mode properties '%s'",
			      error->errmess);
			ro_gui_buffer_free();
			return;
		}

		switch (vals.ncolour) {
		case 1:
		case 3:
		case 15:
		case 63:
		case 255:
			/* Paletted modes are pixel packing order agnostic */
			type = 1 + vals.log2bpp;
			mode = (os_mode)((type << osspriteop_TYPE_SHIFT) |
					osspriteop_NEW_STYLE |
					((180 >> vals.yeig) << osspriteop_YRES_SHIFT) |
					((180 >> vals.xeig) << osspriteop_XRES_SHIFT));
			break;
		case 4095:
			/* 16bpp 4k colours */
			type = osspriteop_TYPE16BPP4K;
			mode = (os_mode)((osspriteop_TYPEEXPANSION << osspriteop_TYPE_SHIFT) |
					osspriteop_NEW_STYLE |
					(vals.yeig << 6) |
					(vals.xeig << 4) |
					(type << 20) |
					(vals.flags & 0xFF00));
			break;
		case 65535:
			switch ((vals.flags & 0x3000) >> os_MODE_FLAG_DATA_FORMAT_SHIFT) {
			case os_MODE_FLAG_DATA_FORMAT_RGB:
				if (vals.flags & 0xC000) {
					/* Non VIDC packing order */
					if (vals.flags & os_MODE_FLAG_FULL_PALETTE)
						type = osspriteop_TYPE16BPP64K;
					else
						type = osspriteop_TYPE16BPP;
					mode = (os_mode)((osspriteop_TYPEEXPANSION << osspriteop_TYPE_SHIFT) |
							osspriteop_NEW_STYLE |
							(vals.yeig << 6) |
							(vals.xeig << 4) |
							(type << 20) |
							(vals.flags & 0xFF00));
				} else {
					/* VIDC packing order */
					if (vals.flags & os_MODE_FLAG_FULL_PALETTE)
						type = osspriteop_TYPE16BPP64K;
					else
						type = osspriteop_TYPE16BPP;
					mode = (os_mode)((type << osspriteop_TYPE_SHIFT) |
							osspriteop_NEW_STYLE |
							((180 >> vals.yeig) << osspriteop_YRES_SHIFT) |
							((180 >> vals.xeig) << osspriteop_XRES_SHIFT));
				}
				break;
			default:
				NSLOG(netsurf, INFO,
				      "Unhandled 16bpp format from flags %d",
				      vals.flags);
				ro_gui_buffer_free();
				return;
			}
			break;
		case -1:
			/* 16M colours */
			switch ((vals.flags & 0x3000) >> os_MODE_FLAG_DATA_FORMAT_SHIFT) {
			case os_MODE_FLAG_DATA_FORMAT_RGB:
				if (vals.flags & 0xC000) {
					/* Non VIDC packing order */
					type = osspriteop_TYPE32BPP;
					mode = (os_mode)((osspriteop_TYPEEXPANSION << osspriteop_TYPE_SHIFT) |
							osspriteop_NEW_STYLE |
							(vals.yeig << 6) |
							(vals.xeig << 4) |
							(type << 20) |
							(vals.flags & 0xFF00));
				} else {
					/* VIDC packing order */
					type = osspriteop_TYPE32BPP;
					mode = (os_mode)((type << osspriteop_TYPE_SHIFT) |
							osspriteop_NEW_STYLE |
							((180 >> vals.yeig) << osspriteop_YRES_SHIFT) |
							((180 >> vals.xeig) << osspriteop_XRES_SHIFT));
				}
				break;
			default:
				NSLOG(netsurf, INFO,
				      "Unhandled 32bpp data format from flags %d",
				      vals.flags);
				ro_gui_buffer_free();
				return;
			}
			break;
		default:
			NSLOG(netsurf, INFO, "Unhandled NCOLOUR value %d",
			      vals.ncolour);
			ro_gui_buffer_free();
			return;
		}
	}
#endif

#ifdef BUFFER_EXCLUSIVE_USER_REDRAW
	/*	Create the sprite manually so we don't waste time clearing the
		background.
	*/
	buffer->sprite_count = 1;
	buffer->used = total_size;
	header = (osspriteop_header *)(buffer + 1);
	header->size = total_size - sizeof(osspriteop_area);
	memcpy(header->name, buffer_name, 12);
	header->width = word_width - 1;
	header->height = sprite_size.y - 1;
	header->left_bit = 0;
	header->right_bit = ((sprite_size.x << bpp) - 1) & 31;
	header->image = sizeof(osspriteop_header) + palette_size;
	header->mask = header->image;
	header->mode = mode;
	if (palette)
		xcolourtrans_read_palette((osspriteop_area *)mode,
			(osspriteop_id)os_CURRENT_MODE,
			(os_palette *)(header + 1), palette_size,
			(colourtrans_palette_flags)
				colourtrans_FLASHING_PALETTE, 0);
#else
	/*	Read the current contents of the screen
	*/
	buffer->sprite_count = 0;
	buffer->used = 16;
	if ((error = xosspriteop_get_sprite_user_coords(osspriteop_NAME,
			buffer, buffer_name, palette,
			clipping.x0, clipping.y0,
			clipping.x1, clipping.y1)) != NULL) {
		NSLOG(netsurf, INFO, "Grab error '%s'", error->errmess);
		ro_gui_buffer_free();
		return;
	}
#endif
	/*	Allocate OS_SpriteOp save area
	*/
	if ((error = xosspriteop_read_save_area_size(osspriteop_PTR,
			buffer, (osspriteop_id)(buffer + 1), &size)) != NULL) {
		NSLOG(netsurf, INFO, "Save area error '%s'", error->errmess);
		ro_gui_buffer_free();
		return;
	}
	if ((save_area = malloc((size_t)size)) == NULL) {
		ro_gui_buffer_free();
		return;
	}
	save_area->a[0] = 0;

	/*	Switch output to sprite
	*/
	if ((error = xosspriteop_switch_output_to_sprite(osspriteop_PTR,
			buffer, (osspriteop_id)(buffer + 1), save_area,
			&context0, &context1, &context2, &context3)) != NULL) {
		NSLOG(netsurf, INFO, "Switching error '%s'", error->errmess);
		free(save_area);
		ro_gui_buffer_free();
		return;
	}

	/*	Emulate an origin as the FontManager doesn't respect it in
		most cases.
	*/
	ro_plot_origin_x -= clipping.x0;
	ro_plot_origin_y -= clipping.y0;

	/*	Update the ECF origin
	*/
	if ((error = xos_set_ecf_origin(-ro_plot_origin_x,
			-ro_plot_origin_y)) != NULL) {
		NSLOG(netsurf, INFO, "Invalid ECF origin: '%s'",
		      error->errmess);
	}
}


/**
 * Closes any open buffer and flushes the contents to screen
 */
void ro_gui_buffer_close(void)
{
	/*	Check we have an open buffer
	*/
	if (!buffer)
		return;

	/*	Remove any previous redirection
	*/
	ro_plot_origin_x += clipping.x0;
	ro_plot_origin_y += clipping.y0;
	xosspriteop_unswitch_output(context0, context1, context2, context3);
	free(save_area);

	/*	Plot the contents to screen
	*/
	if (mode == tinct_SPRITE_MODE)
		_swix(Tinct_Plot, _IN(2) | _IN(3) | _IN(4) | _IN(7),
				(char *)(buffer + 1),
				clipping.x0, clipping.y0,
				nsoption_int(plot_fg_quality));
	else
		xosspriteop_put_sprite_user_coords(osspriteop_PTR,
			buffer, (osspriteop_id)(buffer + 1),
			clipping.x0, clipping.y0, (os_action)0);
	ro_gui_buffer_free();

	/*	Update the ECF origin
	*/
	os_set_ecf_origin(0, 0);
}


/**
 * Releases any buffer memory depending on cache constraints.
 */
static void ro_gui_buffer_free(void)
{
	free(buffer);
	buffer = NULL;
}







netsurf-vince/pdf/frontends/riscos/buffer.h

/*
 * Copyright 2004 Richard Wilson <not_ginger_matt@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Screen buffering (interface).
 */

#ifndef _NETSURF_RISCOS_BUFFER_H_
#define _NETSURF_RISCOS_BUFFER_H_

#include "oslib/wimp.h"

void ro_gui_buffer_open(wimp_draw *redraw);
void ro_gui_buffer_close(void);

#endif







netsurf-vince/pdf/frontends/riscos/configure.c

/*
 * Copyright 2005 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * RISC OS option setting (implementation).
 */

#include <assert.h>
#include <stdbool.h>
#include <stdlib.h>
#include <stdio.h>
#include <string.h>
#include <oslib/os.h>
#include <oslib/osbyte.h>
#include <oslib/territory.h>
#include <oslib/wimp.h>

#include "utils/log.h"
#include "utils/messages.h"

#include "riscos/gui.h"
#include "riscos/dialog.h"
#include "riscos/configure.h"
#include "riscos/wimp.h"
#include "riscos/wimp_event.h"
#include "riscos/configure/configure.h"

#define CONFIGURE_ICON_PADDING_H 32
#define CONFIGURE_ICON_PADDING_V 32
#define CONFIGURE_DEFAULT_ICON_WIDTH (68 + CONFIGURE_ICON_PADDING_H)
#define CONFIGURE_DEFAULT_ICON_HEIGHT (128 + CONFIGURE_ICON_PADDING_V)

struct configure_tool {
	const char *name;
#define CONFIGURE_TOOL_TRANSLATED_SIZE 64
	char translated[CONFIGURE_TOOL_TRANSLATED_SIZE];
	char *validation;
	bool (*initialise)(wimp_w w);
	void (*finalise)(wimp_w w);
	wimp_w w;
	wimp_i i;
	bool open;
	struct configure_tool *next;
};

static wimp_w configure_window;
static int configure_current_encoding;
static int configure_icons = 0;
static struct configure_tool *configure_tools = NULL;
static int configure_icon_width = CONFIGURE_DEFAULT_ICON_WIDTH;
static int configure_icon_height = CONFIGURE_DEFAULT_ICON_HEIGHT;
static int configure_icons_per_line = 0;
static int configure_width;
static int configure_height;

static bool ro_gui_configure_click(wimp_pointer *pointer);
static void ro_gui_configure_open_window(wimp_open *open);
static void ro_gui_configure_close(wimp_w w);
static bool ro_gui_configure_translate(void);
static void ro_gui_configure_register(const char *window,
		bool (*initialise)(wimp_w w), void (*finalise)(wimp_w w));

void ro_gui_configure_initialise(void)
{
	/* create our window */
	configure_window = ro_gui_dialog_create("configure");
	ro_gui_wimp_event_register_open_window(configure_window,
			ro_gui_configure_open_window);
	ro_gui_wimp_event_register_mouse_click(configure_window,
			ro_gui_configure_click);
	ro_gui_wimp_event_set_help_prefix(configure_window, "HelpConfigure");

	/* add in our option windows */
	ro_gui_configure_register("con_cache",
			ro_gui_options_cache_initialise,
			ro_gui_wimp_event_finalise);
	ro_gui_configure_register("con_connect",
			ro_gui_options_connection_initialise,
			ro_gui_wimp_event_finalise);
	ro_gui_configure_register("con_content",
			ro_gui_options_content_initialise,
			ro_gui_wimp_event_finalise);
	ro_gui_configure_register("con_fonts",
			ro_gui_options_fonts_initialise,
			ro_gui_wimp_event_finalise);
	ro_gui_configure_register("con_home",
			ro_gui_options_home_initialise,
			ro_gui_wimp_event_finalise);
	ro_gui_configure_register("con_image",
			ro_gui_options_image_initialise,
			ro_gui_options_image_finalise);
	ro_gui_configure_register("con_inter",
			ro_gui_options_interface_initialise,
			ro_gui_wimp_event_finalise);
	ro_gui_configure_register("con_lang",
			ro_gui_options_language_initialise,
			ro_gui_wimp_event_finalise);
	ro_gui_configure_register("con_theme",
			ro_gui_options_theme_initialise,
			ro_gui_options_theme_finalise);
	ro_gui_configure_register("con_secure",
			ro_gui_options_security_initialise,
			ro_gui_wimp_event_finalise);

	/* translate the icons */
	if (!ro_gui_configure_translate())
		die("ro_gui_configure_translate failed");
}

void ro_gui_configure_show(void)
{
	int width, height;

	width = configure_icon_width << 2;
	height = ((configure_icons + 3) >> 2) * configure_icon_height;
	ro_gui_dialog_open_top(configure_window, NULL, width, height);
}

bool ro_gui_configure_click(wimp_pointer *pointer)
{
	struct configure_tool *tool;

	if (pointer->buttons == wimp_CLICK_MENU)
		return true;

	for (tool = configure_tools; tool; tool = tool->next) {
		if (tool->i == pointer->i) {
			if (!tool->open) {
				tool->open = true;
				if (!tool->initialise(tool->w))
					return false;
				ro_gui_dialog_open_persistent(
						configure_window,
						tool->w, true);
				ro_gui_wimp_event_register_close_window(
						tool->w,
						ro_gui_configure_close);
			} else {
				ro_gui_dialog_open_top(tool->w, NULL, 0, 0);
			}
			break;
		}
	}
	return true;
}

void ro_gui_configure_close(wimp_w w)
{
	struct configure_tool *tool;

	for (tool = configure_tools; tool; tool = tool->next) {
		if (tool->w == w) {
			tool->open = false;
			if (tool->finalise)
				tool->finalise(w);
			break;
		}
	}
}

void ro_gui_configure_open_window(wimp_open *open)
{
	os_error *error;
	int screen_width, screen_height;
	int height, width;
	int icons_per_line, icon_lines;
	int max_height;
	os_box extent = { 0, 0, 0, 0 };
	struct configure_tool *tool;

	if (!ro_gui_configure_translate()) {
		ro_warn_user("ro_gui_configure_translate failed", 0);
		return;
	}

	width = open->visible.x1 - open->visible.x0;
	height = open->visible.y1 - open->visible.y0;
	icons_per_line = width / configure_icon_width;
	if (icons_per_line < 1)
		icons_per_line = 1;

	/* move our icons */
	if (icons_per_line != configure_icons_per_line) {
		int x, y, l;
		configure_icons_per_line = icons_per_line;
		x = CONFIGURE_ICON_PADDING_H / 2;
		y = -configure_icon_height + (CONFIGURE_ICON_PADDING_V / 2);
		l = 0;
		for (tool = configure_tools; tool; tool = tool->next) {
			error = xwimp_resize_icon(configure_window,
				tool->i,
				x,
				y,
				x + configure_icon_width -
						CONFIGURE_ICON_PADDING_H,
				y + configure_icon_height -
						CONFIGURE_ICON_PADDING_V);
			if (error) {
				NSLOG(netsurf, INFO,
				      "xwimp_resize_icon: 0x%x: %s",
				      error->errnum,
				      error->errmess);
			}
			x += configure_icon_width;
			l++;
			if (l >= icons_per_line) {
				x = CONFIGURE_ICON_PADDING_H / 2;
				l = 0;
				y -= configure_icon_height;
                        }
		}
		error = xwimp_force_redraw(configure_window,
				0, -16384, 16384, 0);
		if (error) {
			NSLOG(netsurf, INFO, "xwimp_force_redraw: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("WimpError", error->errmess);
		}
	}

	/* restrict our height */
	icon_lines = (configure_icons + icons_per_line - 1) /
			icons_per_line;
	max_height = (icon_lines * configure_icon_height);
	if (height > max_height)
		open->visible.y0 = open->visible.y1 - max_height;

	/* set the extent */
	if ((configure_height != height) || (configure_width != width)) {
		int max_icons_per_line;
		ro_gui_screen_size(&screen_width, &screen_height);
		max_icons_per_line = screen_width / configure_icon_width;
		if (max_icons_per_line > configure_icons)
			max_icons_per_line = configure_icons;
		extent.x1 = configure_icon_width * max_icons_per_line;
		extent.y0 = -max_height;
		error = xwimp_set_extent(open->w, &extent);
		if (error) {
			NSLOG(netsurf, INFO, "xwimp_set_extent: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("WimpError", error->errmess);
			return;
		}
		configure_height = height;
		configure_width = width;
	}

	/* open the window */
	error = xwimp_open_window(open);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_open_window: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}
}

void ro_gui_configure_register(const char *window,
		bool (*initialise)(wimp_w w), void (*finalise)(wimp_w w))
{
	wimp_icon_create new_icon;
	struct configure_tool *tool;
	struct configure_tool *link;
	os_error *error;

	/* create our tool */
	tool = calloc(sizeof(struct configure_tool), 1);
	if (!tool) {
		NSLOG(netsurf, INFO, "Insufficient memory for calloc()");
		die("Insufficient memory");
		return; /* For the benefit of scan-build */
	}
	tool->name = window;
	tool->translated[0] = '\0';
	tool->validation = malloc(strlen(window) + 2);
	if (!tool->validation) {
		NSLOG(netsurf, INFO, "Insufficient memory for malloc()");
		die("Insufficient memory");
	}
	sprintf(tool->validation, "S%s", window);
	tool->initialise = initialise;
	tool->finalise = finalise;
	tool->w = ro_gui_dialog_create(tool->name);

	/* create the icon */
	new_icon.w = configure_window;
	new_icon.icon.extent.x0 = 0;
	new_icon.icon.extent.x1 = configure_icon_width;
	new_icon.icon.extent.y1 = 0;
	new_icon.icon.extent.y0 = -configure_icon_height;
	new_icon.icon.flags = wimp_ICON_TEXT | wimp_ICON_SPRITE |
			wimp_ICON_INDIRECTED | wimp_ICON_HCENTRED |
			(wimp_COLOUR_VERY_LIGHT_GREY << wimp_ICON_BG_COLOUR_SHIFT) |
			(wimp_COLOUR_BLACK << wimp_ICON_FG_COLOUR_SHIFT) |
			(wimp_BUTTON_CLICK << wimp_ICON_BUTTON_TYPE_SHIFT);
	new_icon.icon.data.indirected_text_and_sprite.text =
			tool->translated;
	new_icon.icon.data.indirected_text_and_sprite.validation =
			tool->validation;
	new_icon.icon.data.indirected_text_and_sprite.size =
			CONFIGURE_TOOL_TRANSLATED_SIZE;
	error = xwimp_create_icon(&new_icon, &tool->i);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_create_icon: 0x%x: %s",
		      error->errnum, error->errmess);
		die(error->errmess);
	}

	/* Set the icon's text in current local encoding */
	ro_gui_set_icon_string(configure_window, tool->i,
			messages_get(tool->name), true);

	/* link into our list alphabetically */
	if ((!configure_tools) ||
			(strcmp(configure_tools->translated,
					tool->translated) > 0)) {
		tool->next = configure_tools;
		configure_tools = tool;
	} else {
		for (link = configure_tools; link; link = link->next) {
			if (link->next) {
				if (strcmp(link->next->translated,
						tool->translated) > 0) {
					tool->next = link->next;
					link->next = tool;
					break;
				}
			} else {
				link->next = tool;
				break;
			}
		}
	}
	configure_icons++;
}

/**
 * Translate tool icons into the system local encoding.
 * This will also recalculate the minimum required icon width.
 *
 * \return true on success, false on memory exhaustion
 */
bool ro_gui_configure_translate(void)
{
	int alphabet;
	struct configure_tool *tool;
	int icon_width;
	os_error *error;

	/* read current alphabet */
	error = xosbyte1(osbyte_ALPHABET_NUMBER, 127, 0,
			&alphabet);
	if (error) {
		NSLOG(netsurf, INFO, "failed reading alphabet: 0x%x: %s",
		      error->errnum, error->errmess);
		/* assume Latin1 */
		alphabet = territory_ALPHABET_LATIN1;
	}

	if (alphabet == configure_current_encoding)
		/* text is already in the correct encoding */
		return true;

	/* reset icon width */
	configure_icon_width = CONFIGURE_DEFAULT_ICON_WIDTH;

	for (tool = configure_tools; tool; tool = tool->next) {
		/* re-translate the text */
		ro_gui_set_icon_string(configure_window, tool->i,
				messages_get(tool->name), true);

		/* update the width */
		error = xwimptextop_string_width(tool->translated,
				strlen(tool->translated), &icon_width);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xwimptextop_string_width: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			return false;
		}
		icon_width += CONFIGURE_ICON_PADDING_H;
		if (icon_width > configure_icon_width)
			configure_icon_width = icon_width;

		error = xwimp_resize_icon(configure_window,
				tool->i,
				0,
				-configure_icon_height,
				configure_icon_width,
				0);
		if (error) {
			NSLOG(netsurf, INFO, "xwimp_resize_icon: 0x%x: %s",
			      error->errnum, error->errmess);
		}
	}

	/* invalidate our global icons_per_line setting
	 * so the icons get reflowed */
	configure_icons_per_line = 0;

	/* finally, set the current encoding */
	configure_current_encoding = alphabet;

	return true;
}







netsurf-vince/pdf/frontends/riscos/configure.h

/*
 * Copyright 2005 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * RISC OS option setting (interface).
 */


#ifndef _NETSURF_RISCOS_CONFIGURE_H_
#define _NETSURF_RISCOS_CONFIGURE_H_

#include <stdbool.h>
#include "oslib/os.h"
#include "oslib/wimp.h"

void ro_gui_configure_initialise(void);
void ro_gui_configure_show(void);

#endif







netsurf-vince/pdf/frontends/riscos/configure/con_cache.c

/*
 * Copyright 2005 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdbool.h>
#include <oslib/hourglass.h>

#include "utils/nsoption.h"
#include "utils/filename.h"
#include "utils/messages.h"

#include "riscos/gui.h"
#include "riscos/wimp.h"
#include "riscos/wimp_event.h"
#include "riscos/configure.h"
#include "riscos/configure/configure.h"
#include "riscos/dialog.h"


#define CACHE_MEMORY_SIZE 3
#define CACHE_MEMORY_DEC 4
#define CACHE_MEMORY_INC 5
#define CACHE_DISC_SIZE 10
#define CACHE_DISC_DEC 11
#define CACHE_DISC_INC 12
#define CACHE_DISC_EXPIRE 15
#define CACHE_DISC_EXPIRE_DEC 16
#define CACHE_DISC_EXPIRE_INC 17
#define CACHE_DEFAULT_BUTTON 19
#define CACHE_CANCEL_BUTTON 20
#define CACHE_OK_BUTTON 21

static bool ro_gui_options_cache_click(wimp_pointer *pointer);
static bool ro_gui_options_cache_ok(wimp_w w);

bool ro_gui_options_cache_initialise(wimp_w w)
{
	/* set the current values */
	ro_gui_set_icon_decimal(w, CACHE_MEMORY_SIZE,
			(nsoption_int(memory_cache_size) * 10) >> 20, 1);
	ro_gui_set_icon_decimal(w, CACHE_DISC_SIZE,
			(int) ((nsoption_uint(disc_cache_size)) >> 20), 0);
	ro_gui_set_icon_decimal(w, CACHE_DISC_EXPIRE,
			(nsoption_int(disc_cache_age)), 0);

	/* initialise all functions for a newly created window */
	ro_gui_wimp_event_register_numeric_field(w, CACHE_MEMORY_SIZE,
			CACHE_MEMORY_INC, CACHE_MEMORY_DEC, 0, 640, 1, 1);
	ro_gui_wimp_event_register_numeric_field(w, CACHE_DISC_SIZE,
			CACHE_DISC_INC, CACHE_DISC_DEC, 0, 4095, 1, 0);
	ro_gui_wimp_event_register_numeric_field(w, CACHE_DISC_EXPIRE,
			CACHE_DISC_EXPIRE_INC, CACHE_DISC_EXPIRE_DEC, 1, 3650,
			1, 0);
	ro_gui_wimp_event_register_mouse_click(w, ro_gui_options_cache_click);
	ro_gui_wimp_event_register_cancel(w, CACHE_CANCEL_BUTTON);
	ro_gui_wimp_event_register_ok(w, CACHE_OK_BUTTON,
			ro_gui_options_cache_ok);
	ro_gui_wimp_event_set_help_prefix(w, "HelpCacheConfig");
	ro_gui_wimp_event_memorise(w);
	return true;

}

bool ro_gui_options_cache_click(wimp_pointer *pointer)
{
	switch (pointer->i) {
		case CACHE_DEFAULT_BUTTON:
			/* set the default values */
			ro_gui_set_icon_decimal(pointer->w, CACHE_MEMORY_SIZE,
					120, 1);
			ro_gui_set_icon_decimal(pointer->w, CACHE_DISC_SIZE,
					1024, 0);
			ro_gui_set_icon_decimal(pointer->w, CACHE_DISC_EXPIRE,
					28, 0);
			return true;
	}
	return false;
}

bool ro_gui_options_cache_ok(wimp_w w)
{
	nsoption_set_int(memory_cache_size,
			(((ro_gui_get_icon_decimal(w,
					CACHE_MEMORY_SIZE, 1) + 1) << 20) - 1) / 10);
	nsoption_set_uint(disc_cache_size,
			(uint) (ro_gui_get_icon_decimal(w,
					CACHE_DISC_SIZE, 0) << 20));
	nsoption_set_int(disc_cache_age,
			ro_gui_get_icon_decimal(w, CACHE_DISC_EXPIRE, 0));

	ro_gui_save_options();
  	return true;
}







netsurf-vince/pdf/frontends/riscos/configure/con_connect.c

/*
 * Copyright 2006 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdbool.h>
#include "swis.h"
#include "oslib/osspriteop.h"
#include "oslib/wimp.h"

#include "utils/nsoption.h"
#include "utils/log.h"

#include "riscos/configure/configure.h"
#include "riscos/dialog.h"
#include "riscos/menus.h"
#include "riscos/tinct.h"
#include "riscos/wimp.h"
#include "riscos/wimp_event.h"


#define CONNECTION_PROXY_FIELD 3
#define CONNECTION_PROXY_MENU 4
#define CONNECTION_PROXY_HOST_LABEL 5
#define CONNECTION_PROXY_HOST 6
#define CONNECTION_PROXY_PORT_LABEL 7
#define CONNECTION_PROXY_PORT 8
#define CONNECTION_PROXY_USERNAME_LABEL 9
#define CONNECTION_PROXY_USERNAME 10
#define CONNECTION_PROXY_PASSWORD_LABEL 11
#define CONNECTION_PROXY_PASSWORD 12
#define CONNECTION_MAX_FETCH_FIELD 16
#define CONNECTION_MAX_FETCH_DEC 17
#define CONNECTION_MAX_FETCH_INC 18
#define CONNECTION_HOST_FETCH_FIELD 20
#define CONNECTION_HOST_FETCH_DEC 21
#define CONNECTION_HOST_FETCH_INC 22
#define CONNECTION_CACHE_FETCH_FIELD 24
#define CONNECTION_CACHE_FETCH_DEC 25
#define CONNECTION_CACHE_FETCH_INC 26
#define CONNECTION_DEFAULT_BUTTON 27
#define CONNECTION_CANCEL_BUTTON 28
#define CONNECTION_OK_BUTTON 29

#define http_proxy_type (nsoption_bool(http_proxy) ? (nsoption_int(http_proxy_auth) + 1) : 0)

static int ro_gui_options_connection_proxy_type(wimp_w w);
static void ro_gui_options_connection_default(wimp_pointer *pointer);
static bool ro_gui_options_connection_ok(wimp_w w);
static bool ro_gui_options_connection_update(wimp_w w, wimp_i i, wimp_menu *m,
		wimp_selection *s, menu_action a);

bool ro_gui_options_connection_initialise(wimp_w w)
{
	int proxy_type;

	/* set the current values */
	proxy_type = (nsoption_bool(http_proxy) ? (nsoption_int(http_proxy_auth) + 1) : 0);
	ro_gui_set_icon_string(w, CONNECTION_PROXY_FIELD,
			proxy_type_menu->entries[proxy_type].
				data.indirected_text.text, true);
	ro_gui_set_icon_string(w, CONNECTION_PROXY_HOST,
                               nsoption_charp(http_proxy_host) ?
                               nsoption_charp(http_proxy_host) : "", true);
	ro_gui_set_icon_integer(w, CONNECTION_PROXY_PORT,
                                nsoption_int(http_proxy_port));
	ro_gui_set_icon_string(w, CONNECTION_PROXY_USERNAME,
                               nsoption_charp(http_proxy_auth_user) ?
                               nsoption_charp(http_proxy_auth_user) : "", true);
	ro_gui_set_icon_string(w, CONNECTION_PROXY_PASSWORD,
                               nsoption_charp(http_proxy_auth_pass) ?
                               nsoption_charp(http_proxy_auth_pass) : "", true);
	ro_gui_set_icon_integer(w, CONNECTION_MAX_FETCH_FIELD,
                                nsoption_int(max_fetchers));
	ro_gui_set_icon_integer(w, CONNECTION_HOST_FETCH_FIELD,
                                nsoption_int(max_fetchers_per_host));
	ro_gui_set_icon_integer(w, CONNECTION_CACHE_FETCH_FIELD,
                                nsoption_int(max_cached_fetch_handles));
	ro_gui_options_connection_update(w, -1, NULL, NULL, NO_ACTION);

	/* register icons */
	ro_gui_wimp_event_register_menu_gright(w, CONNECTION_PROXY_FIELD,
			CONNECTION_PROXY_MENU, proxy_type_menu);
	ro_gui_wimp_event_register_text_field(w, CONNECTION_PROXY_HOST_LABEL);
	ro_gui_wimp_event_register_text_field(w, CONNECTION_PROXY_HOST);
	ro_gui_wimp_event_register_text_field(w, CONNECTION_PROXY_PORT_LABEL);
	ro_gui_wimp_event_register_text_field(w, CONNECTION_PROXY_PORT);
	ro_gui_wimp_event_register_text_field(w, CONNECTION_PROXY_USERNAME_LABEL);
	ro_gui_wimp_event_register_text_field(w, CONNECTION_PROXY_USERNAME);
	ro_gui_wimp_event_register_text_field(w, CONNECTION_PROXY_PASSWORD_LABEL);
	ro_gui_wimp_event_register_text_field(w, CONNECTION_PROXY_PASSWORD);
	ro_gui_wimp_event_register_numeric_field(w, CONNECTION_MAX_FETCH_FIELD,
			CONNECTION_MAX_FETCH_INC, CONNECTION_MAX_FETCH_DEC,
			1, 99, 1, 0);
	ro_gui_wimp_event_register_numeric_field(w, CONNECTION_HOST_FETCH_FIELD,
			CONNECTION_HOST_FETCH_INC, CONNECTION_HOST_FETCH_DEC,
			1, 99, 1, 0);
	ro_gui_wimp_event_register_numeric_field(w, CONNECTION_CACHE_FETCH_FIELD,
			CONNECTION_CACHE_FETCH_INC, CONNECTION_CACHE_FETCH_DEC,
			1, 99, 1, 0);
	ro_gui_wimp_event_register_menu_selection(w,
			ro_gui_options_connection_update);
	ro_gui_wimp_event_register_button(w, CONNECTION_DEFAULT_BUTTON,
			ro_gui_options_connection_default);
	ro_gui_wimp_event_register_cancel(w, CONNECTION_CANCEL_BUTTON);
	ro_gui_wimp_event_register_ok(w, CONNECTION_OK_BUTTON,
			ro_gui_options_connection_ok);

	ro_gui_wimp_event_set_help_prefix(w, "HelpConnectConfig");
	ro_gui_wimp_event_memorise(w);
	return true;

}

bool ro_gui_options_connection_update(wimp_w w, wimp_i i, wimp_menu *m,
		wimp_selection *s, menu_action a)
{
	int proxy_type;
	bool host, user;

	/* update the shaded state */
	proxy_type = ro_gui_options_connection_proxy_type(w);
	host = (proxy_type > 0);
	user = (proxy_type > 1);

	ro_gui_set_icon_shaded_state(w, CONNECTION_PROXY_HOST_LABEL, !host);
	ro_gui_set_icon_shaded_state(w, CONNECTION_PROXY_HOST, !host);
	ro_gui_set_icon_shaded_state(w, CONNECTION_PROXY_PORT_LABEL, !host);
	ro_gui_set_icon_shaded_state(w, CONNECTION_PROXY_PORT, !host);
	ro_gui_set_icon_shaded_state(w, CONNECTION_PROXY_USERNAME_LABEL, !user);
	ro_gui_set_icon_shaded_state(w, CONNECTION_PROXY_USERNAME, !user);
	ro_gui_set_icon_shaded_state(w, CONNECTION_PROXY_PASSWORD_LABEL, !user);
	ro_gui_set_icon_shaded_state(w, CONNECTION_PROXY_PASSWORD, !user);

	return true;
}

int ro_gui_options_connection_proxy_type(wimp_w w)
{
	const char *text;
	int i;

	text = ro_gui_get_icon_string(w, CONNECTION_PROXY_FIELD);
	for (i = 0; (i < 4); i++)
		if (!strcmp(text, proxy_type_menu->entries[i].
				data.indirected_text.text))
			return i;
	assert(false);
}

void ro_gui_options_connection_default(wimp_pointer *pointer)
{
	ro_gui_set_icon_string(pointer->w, CONNECTION_PROXY_FIELD,
			proxy_type_menu->entries[0].
				data.indirected_text.text, true);
	ro_gui_set_icon_string(pointer->w, CONNECTION_PROXY_HOST, "", true);
	ro_gui_set_icon_integer(pointer->w, CONNECTION_PROXY_PORT, 8080);
	ro_gui_set_icon_string(pointer->w, CONNECTION_PROXY_USERNAME, "", true);
	ro_gui_set_icon_string(pointer->w, CONNECTION_PROXY_PASSWORD, "", true);
	ro_gui_set_icon_integer(pointer->w, CONNECTION_MAX_FETCH_FIELD, 24);
	ro_gui_set_icon_integer(pointer->w, CONNECTION_HOST_FETCH_FIELD, 5);
	ro_gui_set_icon_integer(pointer->w, CONNECTION_CACHE_FETCH_FIELD, 6);
	ro_gui_options_connection_update(pointer->w, -1, NULL, NULL, NO_ACTION);
}

bool ro_gui_options_connection_ok(wimp_w w)
{
	int proxy_type;

	proxy_type = ro_gui_options_connection_proxy_type(w);
	if (proxy_type == 0) {
		nsoption_set_bool(http_proxy, false);
	} else {
		nsoption_set_bool(http_proxy, true);
		nsoption_set_int(http_proxy_auth, proxy_type - 1);
	}

	nsoption_set_charp(http_proxy_host,
			   strdup(ro_gui_get_icon_string(w,
					CONNECTION_PROXY_HOST)));

	nsoption_set_int(http_proxy_port,
			 ro_gui_get_icon_decimal(w, CONNECTION_PROXY_PORT, 0));

	nsoption_set_charp(http_proxy_auth_user,
			   strdup(ro_gui_get_icon_string(w,
					CONNECTION_PROXY_USERNAME)));

	nsoption_set_charp(http_proxy_auth_pass,
			   strdup(ro_gui_get_icon_string(w,
					CONNECTION_PROXY_PASSWORD)));

	nsoption_set_int(max_fetchers,
			 ro_gui_get_icon_decimal(w,
					CONNECTION_MAX_FETCH_FIELD, 0));

	nsoption_set_int(max_fetchers_per_host,
			 ro_gui_get_icon_decimal(w,
					CONNECTION_HOST_FETCH_FIELD, 0));

	nsoption_set_int(max_cached_fetch_handles,
			 ro_gui_get_icon_decimal(w,
					CONNECTION_CACHE_FETCH_FIELD, 0));

	ro_gui_save_options();
	return true;
}







netsurf-vince/pdf/frontends/riscos/configure/con_content.c

/*
 * Copyright 2006 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdbool.h>

#include "utils/nsoption.h"
#include "utils/messages.h"

#include "riscos/gui.h"
#include "riscos/wimp.h"
#include "riscos/wimp_event.h"
#include "riscos/configure.h"
#include "riscos/configure/configure.h"
#include "riscos/dialog.h"

#define CONTENT_BLOCK_ADVERTISEMENTS 2
#define CONTENT_BLOCK_POPUPS 3
#define CONTENT_NO_PLUGINS 4
#define CONTENT_TARGET_BLANK 7
#define CONTENT_DEFAULT_BUTTON 8
#define CONTENT_CANCEL_BUTTON 9
#define CONTENT_OK_BUTTON 10
#define CONTENT_NO_JAVASCRIPT 11

static void ro_gui_options_content_default(wimp_pointer *pointer);
static bool ro_gui_options_content_ok(wimp_w w);

bool ro_gui_options_content_initialise(wimp_w w)
{
	/* set the current values */
	ro_gui_set_icon_selected_state(w, CONTENT_BLOCK_ADVERTISEMENTS,
                                       nsoption_bool(block_advertisements));
	ro_gui_set_icon_selected_state(w, CONTENT_BLOCK_POPUPS,
                                       nsoption_bool(block_popups));
	ro_gui_set_icon_selected_state(w, CONTENT_NO_PLUGINS,
                                       nsoption_bool(no_plugins));
	ro_gui_set_icon_selected_state(w, CONTENT_TARGET_BLANK,
                                       nsoption_bool(target_blank));
	ro_gui_set_icon_selected_state(w, CONTENT_NO_JAVASCRIPT,
                                       !nsoption_bool(enable_javascript));

	/* initialise all functions for a newly created window */
	ro_gui_wimp_event_register_checkbox(w, CONTENT_BLOCK_ADVERTISEMENTS);
	ro_gui_wimp_event_register_checkbox(w, CONTENT_BLOCK_POPUPS);
	ro_gui_wimp_event_register_checkbox(w, CONTENT_NO_PLUGINS);
	ro_gui_wimp_event_register_checkbox(w, CONTENT_TARGET_BLANK);
	ro_gui_wimp_event_register_checkbox(w, CONTENT_NO_JAVASCRIPT);
	ro_gui_wimp_event_register_button(w, CONTENT_DEFAULT_BUTTON,
			ro_gui_options_content_default);
	ro_gui_wimp_event_register_cancel(w, CONTENT_CANCEL_BUTTON);
	ro_gui_wimp_event_register_ok(w, CONTENT_OK_BUTTON,
			ro_gui_options_content_ok);
	ro_gui_wimp_event_set_help_prefix(w, "HelpContentConfig");
	ro_gui_wimp_event_memorise(w);
	return true;

}

void ro_gui_options_content_default(wimp_pointer *pointer)
{
	/* set the default values */
	ro_gui_set_icon_selected_state(pointer->w, CONTENT_BLOCK_ADVERTISEMENTS,
			false);
	ro_gui_set_icon_selected_state(pointer->w, CONTENT_BLOCK_POPUPS,
			false);
	ro_gui_set_icon_selected_state(pointer->w, CONTENT_NO_PLUGINS,
			false);
	ro_gui_set_icon_selected_state(pointer->w, CONTENT_TARGET_BLANK,
			true);
	ro_gui_set_icon_selected_state(pointer->w, CONTENT_NO_JAVASCRIPT,
			false);
}

bool ro_gui_options_content_ok(wimp_w w)
{
	nsoption_set_bool(block_advertisements,
			  ro_gui_get_icon_selected_state(w, CONTENT_BLOCK_ADVERTISEMENTS));

	nsoption_set_bool(block_popups,
			  ro_gui_get_icon_selected_state(w, CONTENT_BLOCK_POPUPS));
	nsoption_set_bool(no_plugins,
			  ro_gui_get_icon_selected_state(w, CONTENT_NO_PLUGINS));

	nsoption_set_bool(target_blank,
			  ro_gui_get_icon_selected_state(w, CONTENT_TARGET_BLANK));

	nsoption_set_bool(enable_javascript,
			!ro_gui_get_icon_selected_state(w, CONTENT_NO_JAVASCRIPT));

	ro_gui_save_options();
  	return true;
}







netsurf-vince/pdf/frontends/riscos/configure/con_fonts.c

/*
 * Copyright 2005 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdbool.h>
#include <stddef.h>

#include "utils/nsoption.h"
#include "utils/messages.h"
#include "netsurf/plot_style.h"

#include "riscos/gui.h"
#include "riscos/font.h"
#include "riscos/menus.h"
#include "riscos/wimp.h"
#include "riscos/wimp_event.h"
#include "riscos/configure.h"
#include "riscos/configure/configure.h"
#include "riscos/dialog.h"


#define FONT_SANS_FIELD 3
#define FONT_SANS_MENU 4
#define FONT_SERIF_FIELD 6
#define FONT_SERIF_MENU 7
#define FONT_MONOSPACE_FIELD 9
#define FONT_MONOSPACE_MENU 10
#define FONT_CURSIVE_FIELD 12
#define FONT_CURSIVE_MENU 13
#define FONT_FANTASY_FIELD 15
#define FONT_FANTASY_MENU 16
#define FONT_DEFAULT_FIELD 18
#define FONT_DEFAULT_MENU 19
#define FONT_DEFAULT_SIZE 23
#define FONT_DEFAULT_DEC 24
#define FONT_DEFAULT_INC 25
#define FONT_MINIMUM_SIZE 28
#define FONT_MINIMUM_DEC 29
#define FONT_MINIMUM_INC 30
#define FONT_DEFAULT_BUTTON 32
#define FONT_CANCEL_BUTTON 33
#define FONT_OK_BUTTON 34

/* This menu only ever gets created once */
/** \todo The memory claimed for this menu should
 * probably be released at some point */
static wimp_menu *default_menu;

static const char *font_names[PLOT_FONT_FAMILY_COUNT] = {
	"Sans-serif",
	"Serif",
	"Monospace",
	"Cursive",
	"Fantasy"
};

static void ro_gui_options_fonts_default(wimp_pointer *pointer);
static bool ro_gui_options_fonts_ok(wimp_w w);
static bool ro_gui_options_fonts_init_menu(void);

bool ro_gui_options_fonts_initialise(wimp_w w)
{
	/* set the current values */
	ro_gui_set_icon_decimal(w, FONT_DEFAULT_SIZE, nsoption_int(font_size), 1);
	ro_gui_set_icon_decimal(w, FONT_MINIMUM_SIZE, nsoption_int(font_min_size), 1);
	ro_gui_set_icon_string(w, FONT_SANS_FIELD, nsoption_charp(font_sans), true);
	ro_gui_set_icon_string(w, FONT_SERIF_FIELD, nsoption_charp(font_serif), true);
	ro_gui_set_icon_string(w, FONT_MONOSPACE_FIELD, nsoption_charp(font_mono), true);
	ro_gui_set_icon_string(w, FONT_CURSIVE_FIELD, nsoption_charp(font_cursive), true);
	ro_gui_set_icon_string(w, FONT_FANTASY_FIELD, nsoption_charp(font_fantasy), true);
	ro_gui_set_icon_string(w, FONT_DEFAULT_FIELD,
			       font_names[nsoption_int(font_default)], true);

	if (!ro_gui_options_fonts_init_menu())
		return false;

	/* initialise all functions for a newly created window */
	ro_gui_wimp_event_register_menu_gright(w, FONT_SANS_FIELD,
			FONT_SANS_MENU, rufl_family_menu);
	ro_gui_wimp_event_register_menu_gright(w, FONT_SERIF_FIELD,
			FONT_SERIF_MENU, rufl_family_menu);
	ro_gui_wimp_event_register_menu_gright(w, FONT_MONOSPACE_FIELD,
			FONT_MONOSPACE_MENU, rufl_family_menu);
	ro_gui_wimp_event_register_menu_gright(w, FONT_CURSIVE_FIELD,
			FONT_CURSIVE_MENU, rufl_family_menu);
	ro_gui_wimp_event_register_menu_gright(w, FONT_FANTASY_FIELD,
			FONT_FANTASY_MENU, rufl_family_menu);
	ro_gui_wimp_event_register_menu_gright(w, FONT_DEFAULT_FIELD,
			FONT_DEFAULT_MENU, default_menu);
	ro_gui_wimp_event_register_numeric_field(w, FONT_DEFAULT_SIZE,
			FONT_DEFAULT_INC, FONT_DEFAULT_DEC, 50, 1000, 1, 1);
	ro_gui_wimp_event_register_numeric_field(w, FONT_MINIMUM_SIZE,
			FONT_MINIMUM_INC, FONT_MINIMUM_DEC, 10, 500, 1, 1);
	ro_gui_wimp_event_register_button(w, FONT_DEFAULT_BUTTON,
			ro_gui_options_fonts_default);
	ro_gui_wimp_event_register_cancel(w, FONT_CANCEL_BUTTON);
	ro_gui_wimp_event_register_ok(w, FONT_OK_BUTTON,
			ro_gui_options_fonts_ok);
	ro_gui_wimp_event_set_help_prefix(w, "HelpFontConfig");
	ro_gui_wimp_event_memorise(w);
	return true;

}

void ro_gui_options_fonts_default(wimp_pointer *pointer)
{
	const char *fallback = nsfont_fallback_font();

	/* set the default values */
	ro_gui_set_icon_decimal(pointer->w, FONT_DEFAULT_SIZE, 128, 1);
	ro_gui_set_icon_decimal(pointer->w, FONT_MINIMUM_SIZE, 85, 1);
	ro_gui_set_icon_string(pointer->w, FONT_SANS_FIELD,
			nsfont_exists("Homerton") ? "Homerton" : fallback, true);
	ro_gui_set_icon_string(pointer->w, FONT_SERIF_FIELD,
			nsfont_exists("Trinity") ? "Trinity" : fallback, true);
	ro_gui_set_icon_string(pointer->w, FONT_MONOSPACE_FIELD,
			nsfont_exists("Corpus") ? "Corpus" : fallback, true);
	ro_gui_set_icon_string(pointer->w, FONT_CURSIVE_FIELD,
			nsfont_exists("Churchill") ? "Churchill" : fallback, true);
	ro_gui_set_icon_string(pointer->w, FONT_FANTASY_FIELD,
			nsfont_exists("Sassoon") ? "Sassoon" : fallback, true);
	ro_gui_set_icon_string(pointer->w, FONT_DEFAULT_FIELD,
			font_names[0], true);
}

bool ro_gui_options_fonts_ok(wimp_w w)
{
	unsigned int i;

	nsoption_set_int(font_size,
			 ro_gui_get_icon_decimal(w, FONT_DEFAULT_SIZE, 1));

	nsoption_set_int(font_min_size,
			 ro_gui_get_icon_decimal(w, FONT_MINIMUM_SIZE, 1));

	if (nsoption_int(font_size) < nsoption_int(font_min_size)) {
		nsoption_set_int(font_size, nsoption_int(font_min_size));
		ro_gui_set_icon_decimal(w, FONT_DEFAULT_SIZE, nsoption_int(font_size), 1);
	
}

	nsoption_set_charp(font_sans,
			   strdup(ro_gui_get_icon_string(w, FONT_SANS_FIELD)));

	nsoption_set_charp(font_serif,
			   strdup(ro_gui_get_icon_string(w, FONT_SERIF_FIELD)));

	nsoption_set_charp(font_mono,
			   strdup(ro_gui_get_icon_string(w, FONT_MONOSPACE_FIELD)));

	nsoption_set_charp(font_cursive,
			   strdup(ro_gui_get_icon_string(w, FONT_CURSIVE_FIELD)));

	nsoption_set_charp(font_fantasy,
			   strdup(ro_gui_get_icon_string(w, FONT_FANTASY_FIELD)));

	for (i = 0; i != 5; i++) {
		if (!strcmp(font_names[i], ro_gui_get_icon_string(w,
				FONT_DEFAULT_FIELD)))
			break;
	}
	if (i == 5)
		/* this should never happen, but still */
		i = 0;

	nsoption_set_int(font_default, i);

	ro_gui_save_options();
	return true;
}

bool ro_gui_options_fonts_init_menu(void)
{
	unsigned int i;

	if (default_menu)
		/* Already exists */
		return true;

	default_menu = malloc(wimp_SIZEOF_MENU(5));
	if (!default_menu) {
		ro_warn_user("NoMemory", 0);
		return false;
	}
	default_menu->title_data.indirected_text.text =
			(char *) messages_get("DefaultFonts");
	ro_gui_menu_init_structure(default_menu, 5);
	for (i = 0; i < 5; i++) {
		default_menu->entries[i].data.indirected_text.text =
				(char *) font_names[i];
		default_menu->entries[i].data.indirected_text.size =
				strlen(font_names[i]);
	}
	return true;
}







netsurf-vince/pdf/frontends/riscos/configure/con_home.c

/*
 * Copyright 2005 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdbool.h>
#include <stdlib.h>

#include "utils/messages.h"
#include "utils/nsoption.h"

#include "riscos/gui.h"
#include "riscos/menus.h"
#include "riscos/url_suggest.h"
#include "riscos/wimp.h"
#include "riscos/wimp_event.h"
#include "riscos/configure.h"
#include "riscos/configure/configure.h"
#include "riscos/dialog.h"

#define HOME_URL_FIELD 3
#define HOME_URL_GRIGHT 4
#define HOME_OPEN_STARTUP 5
#define HOME_DEFAULT_BUTTON 6
#define HOME_CANCEL_BUTTON 7
#define HOME_OK_BUTTON 8

static void ro_gui_options_home_default(wimp_pointer *pointer);
static bool ro_gui_options_home_ok(wimp_w w);
static bool ro_gui_options_home_menu_prepare(wimp_w w, wimp_i i,
		wimp_menu *menu, wimp_pointer *pointer);

bool ro_gui_options_home_initialise(wimp_w w)
{
	/* set the current values */
	ro_gui_set_icon_string(w, HOME_URL_FIELD,
                               nsoption_charp(homepage_url) ? 
                               nsoption_charp(homepage_url) : "", true);

	ro_gui_set_icon_selected_state(w, HOME_OPEN_STARTUP,
                                       nsoption_bool(open_browser_at_startup));

	ro_gui_set_icon_shaded_state(w,
			HOME_URL_GRIGHT, !ro_gui_url_suggest_prepare_menu());

	/* initialise all functions for a newly created window */
	ro_gui_wimp_event_register_menu_gright(w, HOME_URL_FIELD,
			HOME_URL_GRIGHT, ro_gui_url_suggest_menu);
	ro_gui_wimp_event_register_checkbox(w, HOME_OPEN_STARTUP);
	ro_gui_wimp_event_register_button(w, HOME_DEFAULT_BUTTON,
			ro_gui_options_home_default);
	ro_gui_wimp_event_register_cancel(w, HOME_CANCEL_BUTTON);
	ro_gui_wimp_event_register_ok(w, HOME_OK_BUTTON,
			ro_gui_options_home_ok);
	ro_gui_wimp_event_register_menu_prepare(w,
			ro_gui_options_home_menu_prepare);
	ro_gui_wimp_event_set_help_prefix(w, "HelpHomeConfig");
	ro_gui_wimp_event_memorise(w);
	return true;

}

void ro_gui_options_home_default(wimp_pointer *pointer)
{
	/* set the default values */
	ro_gui_set_icon_string(pointer->w, HOME_URL_FIELD, "", true);
	ro_gui_set_icon_selected_state(pointer->w, HOME_OPEN_STARTUP, false);
}

bool ro_gui_options_home_ok(wimp_w w)
{
	nsoption_set_charp(homepage_url,
		       strdup(ro_gui_get_icon_string(w, HOME_URL_FIELD)));

	nsoption_set_bool(open_browser_at_startup,
			  ro_gui_get_icon_selected_state(w, HOME_OPEN_STARTUP));

	ro_gui_save_options();
  	return true;
}


/**
 * Callback to prepare menus in the Configure Home dialog.  At present, this
 * only has to handle the URL Suggestion pop-up.
 *
 * \param w		The window handle owning the menu.
 * \param i		The icon handle owning the menu.
 * \param *menu		The menu to be prepared.
 * \param *pointer	The associated mouse click event block, or NULL
 *			on an Adjust-click re-opening.
 * \return		true if the event was handled; false if not.
 */

bool ro_gui_options_home_menu_prepare(wimp_w w, wimp_i i, wimp_menu *menu,
		wimp_pointer *pointer)
{
	if (menu != ro_gui_url_suggest_menu || i != HOME_URL_GRIGHT)
		return false;

	if (pointer != NULL)
		ro_gui_url_suggest_prepare_menu();

	return true;
}







netsurf-vince/pdf/frontends/riscos/configure/con_image.c

/*
 * Copyright 2006 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdbool.h>
#include <swis.h>
#include <oslib/osspriteop.h>
#include <oslib/wimp.h>

#include "utils/nsoption.h"
#include "utils/log.h"

#include "riscos/gui.h"
#include "riscos/configure/configure.h"
#include "riscos/dialog.h"
#include "riscos/menus.h"
#include "riscos/tinct.h"
#include "riscos/wimp.h"
#include "riscos/wimp_event.h"


#define IMAGE_FOREGROUND_FIELD 3
#define IMAGE_FOREGROUND_MENU 4
#define IMAGE_BACKGROUND_FIELD 6
#define IMAGE_BACKGROUND_MENU 7
#define IMAGE_CURRENT_DISPLAY 8
#define IMAGE_DISABLE_ANIMATION 11
#define IMAGE_DEFAULT_BUTTON 12
#define IMAGE_CANCEL_BUTTON 13
#define IMAGE_OK_BUTTON 14

static bool ro_gui_options_image_click(wimp_pointer *pointer);
static bool ro_gui_options_image_ok(wimp_w w);
static void ro_gui_options_image_redraw(wimp_draw *redraw);
static bool ro_gui_options_image_update(wimp_w w, wimp_i i, wimp_menu *m,
		wimp_selection *s, menu_action a);
static void ro_gui_options_image_read(wimp_w w, unsigned int *bg,
		unsigned int *fg);
static void ro_gui_options_update_shading(wimp_w w);

static osspriteop_area *example_images;
int example_users = 0;
unsigned int tinct_options[] = {tinct_USE_OS_SPRITE_OP, 0, tinct_DITHER,
		tinct_ERROR_DIFFUSE};

bool ro_gui_options_image_initialise(wimp_w w)
{
	int i;

	/* load the sprite file */
	if (example_users == 0) {
		char pathname[256];
		snprintf(pathname, 256, "%s.Resources.Image", NETSURF_DIR);
		pathname[255] = '\0';
		example_images = ro_gui_load_sprite_file(pathname);
		if (!example_images)
			return false;
	}
	example_users++;

	/* set the current values */
	for (i = 0; (i < 4); i++) {
		if ((unsigned int)nsoption_int(plot_fg_quality) == tinct_options[i])
			ro_gui_set_icon_string(w, IMAGE_FOREGROUND_FIELD,
					image_quality_menu->entries[i].
						data.indirected_text.text, true);
		if ((unsigned int)nsoption_int(plot_bg_quality) == tinct_options[i])
			ro_gui_set_icon_string(w, IMAGE_BACKGROUND_FIELD,
					image_quality_menu->entries[i].
						data.indirected_text.text, true);
	}
	ro_gui_set_icon_selected_state(w, IMAGE_DISABLE_ANIMATION,
				       !nsoption_bool(animate_images));
	ro_gui_options_update_shading(w);

	/* register icons */
	ro_gui_wimp_event_register_menu_gright(w, IMAGE_FOREGROUND_FIELD,
			IMAGE_FOREGROUND_MENU, image_quality_menu);
	ro_gui_wimp_event_register_menu_gright(w, IMAGE_BACKGROUND_FIELD,
			IMAGE_BACKGROUND_MENU, image_quality_menu);
	ro_gui_wimp_event_register_checkbox(w, IMAGE_DISABLE_ANIMATION);
	ro_gui_wimp_event_register_redraw_window(w,
			ro_gui_options_image_redraw);
	ro_gui_wimp_event_register_mouse_click(w,
			ro_gui_options_image_click);
	ro_gui_wimp_event_register_menu_selection(w,
			ro_gui_options_image_update);
	ro_gui_wimp_event_register_cancel(w, IMAGE_CANCEL_BUTTON);
	ro_gui_wimp_event_register_ok(w, IMAGE_OK_BUTTON,
			ro_gui_options_image_ok);
	ro_gui_wimp_event_set_help_prefix(w, "HelpImageConfig");
	ro_gui_wimp_event_memorise(w);

	return true;
}

void ro_gui_options_image_finalise(wimp_w w)
{
	example_users--;
	if (example_users == 0) {
	  	free(example_images);
	  	example_images = NULL;
	}
	ro_gui_wimp_event_finalise(w);
}

bool ro_gui_options_image_update(wimp_w w, wimp_i i, wimp_menu *m,
		wimp_selection *s, menu_action a)
{
	ro_gui_redraw_icon(w, IMAGE_CURRENT_DISPLAY);

	return true;
}

void ro_gui_options_image_redraw(wimp_draw *redraw)
{
	osbool more;
	os_error *error;
	wimp_icon_state icon_state;
	osspriteop_header *bg = NULL, *fg = NULL;
	unsigned int bg_tinct = 0, fg_tinct = 0;

	/* get the icon location */
	icon_state.w = redraw->w;
	icon_state.i = IMAGE_CURRENT_DISPLAY;
	error = xwimp_get_icon_state(&icon_state);
	if (error) {
		NSLOG(netsurf, INFO,
		      "xwimp_get_icon_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("MenuError", error->errmess);
		return;
	}

	/* find the sprites */
	if (example_images) {
		ro_gui_options_image_read(redraw->w, &bg_tinct, &fg_tinct);
		fg_tinct |= 0xeeeeee00;
		xosspriteop_select_sprite(osspriteop_USER_AREA,
				example_images, (osspriteop_id)"img_bg", &bg);
		xosspriteop_select_sprite(osspriteop_USER_AREA,
				example_images, (osspriteop_id)"img_fg", &fg);
	}

	/* perform the redraw */
	more = wimp_redraw_window(redraw);
	while (more) {
		int origin_x, origin_y;
		origin_x = redraw->box.x0 - redraw->xscroll +
				icon_state.icon.extent.x0 + 2;
		origin_y = redraw->box.y1 - redraw->yscroll +
				icon_state.icon.extent.y0 + 2;
		if (bg)
			_swix(Tinct_Plot, _INR(2,4) | _IN(7),
					bg, origin_x, origin_y, bg_tinct);
		if (fg)
			_swix(Tinct_PlotAlpha, _INR(2,4) | _IN(7),
					fg, origin_x, origin_y, fg_tinct);
		more = wimp_get_rectangle(redraw);
	}
}

void ro_gui_options_image_read(wimp_w w, unsigned int *bg, unsigned int *fg)
{
	const char *text;
	int i;

	text = ro_gui_get_icon_string(w, IMAGE_FOREGROUND_FIELD);
	for (i = 0; i < 4; i++)
		if (!strcmp(text, image_quality_menu->entries[i].
				data.indirected_text.text))
			*fg = tinct_options[i];

	text = ro_gui_get_icon_string(w, IMAGE_BACKGROUND_FIELD);
	for (i = 0; i < 4; i++)
		if (!strcmp(text, image_quality_menu->entries[i].
				data.indirected_text.text))
			*bg = tinct_options[i];
}

bool ro_gui_options_image_click(wimp_pointer *pointer)
{
	unsigned int old_fg, old_bg, bg, fg;

	ro_gui_options_image_read(pointer->w, &old_bg, &old_fg);
	switch (pointer->i) {
		case IMAGE_DEFAULT_BUTTON:
			ro_gui_set_icon_string(pointer->w,
					IMAGE_FOREGROUND_FIELD,
					image_quality_menu->entries[3].
						data.indirected_text.text, true);
  			ro_gui_set_icon_string(pointer->w,
					IMAGE_BACKGROUND_FIELD,
					image_quality_menu->entries[2].
						data.indirected_text.text, true);
			ro_gui_set_icon_selected_state(pointer->w,
					IMAGE_DISABLE_ANIMATION, false);
		case IMAGE_DISABLE_ANIMATION:
			ro_gui_options_update_shading(pointer->w);
			break;
		case IMAGE_CANCEL_BUTTON:
			ro_gui_wimp_event_restore(pointer->w);
			break;
		default:
			return false;
	}

	ro_gui_options_image_read(pointer->w, &bg, &fg);
	if ((bg != old_bg) || (fg != old_fg))
		ro_gui_options_image_update(pointer->w, pointer->i,
				NULL, NULL, NO_ACTION);

	return false;
}

void ro_gui_options_update_shading(wimp_w w)
{
	bool shaded;

	shaded = ro_gui_get_icon_selected_state(w, IMAGE_DISABLE_ANIMATION);
}

bool ro_gui_options_image_ok(wimp_w w)
{
	ro_gui_options_image_read(w, 
				  (unsigned int *)&nsoption_int(plot_bg_quality),
				  (unsigned int *)&nsoption_int(plot_fg_quality));

	nsoption_set_bool(animate_images,
			  !ro_gui_get_icon_selected_state(w,
					IMAGE_DISABLE_ANIMATION));
	ro_gui_save_options();

	return true;
}







netsurf-vince/pdf/frontends/riscos/configure/con_inter.c

/*
 * Copyright 2006 Adrian Lees <adrianl@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdbool.h>

#include "utils/nsoption.h"

#include "riscos/gui.h"
#include "riscos/wimp.h"
#include "riscos/wimp_event.h"
#include "riscos/configure.h"
#include "riscos/configure/configure.h"
#include "riscos/dialog.h"

#define INTERFACE_STRIP_EXTNS_OPTION 2
#define INTERFACE_CONFIRM_OVWR_OPTION 3
#define INTERFACE_URL_COMPLETE_OPTION 6
#define INTERFACE_HISTORY_TOOLTIP_OPTION 7
#define INTERFACE_THUMBNAIL_ICONISE_OPTION 10
#define INTERFACE_DEFAULT_BUTTON 11
#define INTERFACE_CANCEL_BUTTON 12
#define INTERFACE_OK_BUTTON 13
#define INTERFACE_USE_EXTERNAL_HOTLIST 16
#define INTERFACE_EXTERNAL_HOTLIST_APP 18


static bool ro_gui_options_interface_click(wimp_pointer *pointer);
static void ro_gui_options_interface_default(wimp_pointer *pointer);
static bool ro_gui_options_interface_ok(wimp_w w);

bool ro_gui_options_interface_initialise(wimp_w w)
{
	/* set the current values */
	ro_gui_set_icon_selected_state(w, INTERFACE_STRIP_EXTNS_OPTION,
                                       nsoption_bool(strip_extensions));
	ro_gui_set_icon_selected_state(w, INTERFACE_CONFIRM_OVWR_OPTION,
                                       nsoption_bool(confirm_overwrite));
	ro_gui_set_icon_selected_state(w, INTERFACE_URL_COMPLETE_OPTION,
                                       nsoption_bool(url_suggestion));
	ro_gui_set_icon_selected_state(w, INTERFACE_HISTORY_TOOLTIP_OPTION,
                                       nsoption_bool(history_tooltip));
	ro_gui_set_icon_selected_state(w, INTERFACE_THUMBNAIL_ICONISE_OPTION,
                                       nsoption_bool(thumbnail_iconise));
	ro_gui_set_icon_selected_state(w, INTERFACE_USE_EXTERNAL_HOTLIST,
                                       nsoption_bool(external_hotlists));
	ro_gui_set_icon_string(w, INTERFACE_EXTERNAL_HOTLIST_APP,
                               (nsoption_charp(external_hotlist_app)) ?
                               nsoption_charp(external_hotlist_app) : "", false);

	ro_gui_set_icon_shaded_state(w, INTERFACE_EXTERNAL_HOTLIST_APP,
                                     !nsoption_bool(external_hotlists));

	/* initialise all functions for a newly created window */
	ro_gui_wimp_event_register_mouse_click(w,
			ro_gui_options_interface_click);
	ro_gui_wimp_event_register_button(w, INTERFACE_DEFAULT_BUTTON,
			ro_gui_options_interface_default);
	ro_gui_wimp_event_register_cancel(w, INTERFACE_CANCEL_BUTTON);
	ro_gui_wimp_event_register_ok(w, INTERFACE_OK_BUTTON,
			ro_gui_options_interface_ok);
	ro_gui_wimp_event_set_help_prefix(w, "HelpInterfaceConfig");
	ro_gui_wimp_event_memorise(w);
	return true;

}


bool ro_gui_options_interface_click(wimp_pointer *pointer)
{
	bool	shaded;

	switch (pointer->i) {
		case INTERFACE_USE_EXTERNAL_HOTLIST:
			shaded = !ro_gui_get_icon_selected_state(pointer->w,
					INTERFACE_USE_EXTERNAL_HOTLIST);
			ro_gui_set_icon_shaded_state(pointer->w,
					INTERFACE_EXTERNAL_HOTLIST_APP, shaded);
			return false;
			break;
	}
	return false;
}



void ro_gui_options_interface_default(wimp_pointer *pointer)
{
	ro_gui_set_icon_selected_state(pointer->w,
			INTERFACE_STRIP_EXTNS_OPTION, true);
	ro_gui_set_icon_selected_state(pointer->w,
			INTERFACE_CONFIRM_OVWR_OPTION, true);
	ro_gui_set_icon_selected_state(pointer->w,
			INTERFACE_URL_COMPLETE_OPTION, true);
	ro_gui_set_icon_selected_state(pointer->w,
			INTERFACE_HISTORY_TOOLTIP_OPTION, true);
	ro_gui_set_icon_selected_state(pointer->w,
			INTERFACE_THUMBNAIL_ICONISE_OPTION, true);
	ro_gui_set_icon_selected_state(pointer->w,
			INTERFACE_USE_EXTERNAL_HOTLIST, false);
	ro_gui_set_icon_string(pointer->w, INTERFACE_EXTERNAL_HOTLIST_APP,
			"", false);
}

bool ro_gui_options_interface_ok(wimp_w w)
{
	nsoption_set_bool(strip_extensions, 
			ro_gui_get_icon_selected_state(w, 
					INTERFACE_STRIP_EXTNS_OPTION));
	nsoption_set_bool(confirm_overwrite, 
                          ro_gui_get_icon_selected_state(w,
                                        INTERFACE_CONFIRM_OVWR_OPTION));
	nsoption_set_bool(url_suggestion, 
                          ro_gui_get_icon_selected_state(w,
                                        INTERFACE_URL_COMPLETE_OPTION));
	nsoption_set_bool(history_tooltip, 
                          ro_gui_get_icon_selected_state(w,
                                        INTERFACE_HISTORY_TOOLTIP_OPTION));
	nsoption_set_bool(thumbnail_iconise, 
                          ro_gui_get_icon_selected_state(w,
                                        INTERFACE_THUMBNAIL_ICONISE_OPTION));
	nsoption_set_bool(external_hotlists, 
                          ro_gui_get_icon_selected_state(w,
                                        INTERFACE_USE_EXTERNAL_HOTLIST));
	nsoption_set_charp(external_hotlist_app,
                           strdup(ro_gui_get_icon_string(w,
                                        INTERFACE_EXTERNAL_HOTLIST_APP)));

	ro_gui_save_options();
	return true;
}







netsurf-vince/pdf/frontends/riscos/configure/con_language.c

/*
 * Copyright 2004 John M Bell <jmb202@ecs.soton.ac.uk>
 * Copyright 2006 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdbool.h>

#include "utils/nsoption.h"
#include "utils/log.h"
#include "utils/messages.h"

#include "riscos/gui.h"
#include "riscos/menus.h"
#include "riscos/wimp.h"
#include "riscos/wimp_event.h"
#include "riscos/configure.h"
#include "riscos/configure/configure.h"
#include "riscos/dialog.h"


#define LANGUAGE_INTERFACE_FIELD 3
#define LANGUAGE_INTERFACE_GRIGHT 4
#define LANGUAGE_WEB_PAGES_FIELD 6
#define LANGUAGE_WEB_PAGES_GRIGHT 7
#define LANGUAGE_DEFAULT_BUTTON 8
#define LANGUAGE_CANCEL_BUTTON 9
#define LANGUAGE_OK_BUTTON 10

static void ro_gui_options_language_default(wimp_pointer *pointer);
static bool ro_gui_options_language_ok(wimp_w w);
static const char *ro_gui_options_language_name(const char *code);

bool ro_gui_options_language_initialise(wimp_w w)
{
	/* set the current values */
	ro_gui_set_icon_string(w, LANGUAGE_INTERFACE_FIELD,
		ro_gui_options_language_name(nsoption_charp(language) ?
			nsoption_charp(language) : "en"), true);
	ro_gui_set_icon_string(w, LANGUAGE_WEB_PAGES_FIELD,
		ro_gui_options_language_name(nsoption_charp(accept_language) ?
			nsoption_charp(accept_language) : "en"), true);

	/* initialise all functions for a newly created window */
	ro_gui_wimp_event_register_menu_gright(w, LANGUAGE_INTERFACE_FIELD,
			LANGUAGE_INTERFACE_GRIGHT, languages_menu);
	ro_gui_wimp_event_register_menu_gright(w, LANGUAGE_WEB_PAGES_FIELD,
			LANGUAGE_WEB_PAGES_GRIGHT, languages_menu);
	ro_gui_wimp_event_register_button(w, LANGUAGE_DEFAULT_BUTTON,
			ro_gui_options_language_default);
	ro_gui_wimp_event_register_cancel(w, LANGUAGE_CANCEL_BUTTON);
	ro_gui_wimp_event_register_ok(w, LANGUAGE_OK_BUTTON,
			ro_gui_options_language_ok);
	ro_gui_wimp_event_set_help_prefix(w, "HelpLanguageConfig");
	ro_gui_wimp_event_memorise(w);
	return true;

}

void ro_gui_options_language_default(wimp_pointer *pointer)
{
	const char *code;

	code = ro_gui_default_language();
	ro_gui_set_icon_string(pointer->w, LANGUAGE_INTERFACE_FIELD,
			ro_gui_options_language_name(code ?
					code : "en"), true);
	ro_gui_set_icon_string(pointer->w, LANGUAGE_WEB_PAGES_FIELD,
			ro_gui_options_language_name(code ?
					code : "en"), true);
}

bool ro_gui_options_language_ok(wimp_w w)
{
	const char *code;
	char *temp;

	code = ro_gui_menu_find_menu_entry_key(languages_menu,
			ro_gui_get_icon_string(w, LANGUAGE_INTERFACE_FIELD));
	if (code) {
		code += 5;	/* skip 'lang_' */
		if ((!nsoption_charp(language)) || 
                    (strcmp(nsoption_charp(language), code))) {
			temp = strdup(code);
			if (temp) {
				nsoption_set_charp(language, temp);
			} else {
				NSLOG(netsurf, INFO,
				      "No memory to duplicate language code");
				ro_warn_user("NoMemory", 0);
			}
		}
	}
	code = ro_gui_menu_find_menu_entry_key(languages_menu,
			ro_gui_get_icon_string(w, LANGUAGE_WEB_PAGES_FIELD));
	if (code) {
		code += 5;	/* skip 'lang_' */
		if ((!nsoption_charp(accept_language)) ||
                    (strcmp(nsoption_charp(accept_language), code))) {
			temp = strdup(code);
			if (temp) {
				nsoption_set_charp(accept_language,temp);
			} else {
				NSLOG(netsurf, INFO,
				      "No memory to duplicate language code");
				ro_warn_user("NoMemory", 0);
			}
		}
	}
	ro_gui_save_options();
	return true;
}


/**
 * Convert a 2-letter ISO language code to the language name.
 *
 * \param  code  2-letter ISO language code
 * \return  language name, or code if unknown
 */
const char *ro_gui_options_language_name(const char *code)
{
	char key[] = "lang_xx";
	key[5] = code[0];
	key[6] = code[1];

	return messages_get(key);
}







netsurf-vince/pdf/frontends/riscos/configure/con_secure.c

/*
 * Copyright 2006 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdbool.h>

#include "utils/nsoption.h"
#include "utils/messages.h"

#include "riscos/gui.h"
#include "riscos/wimp.h"
#include "riscos/wimp_event.h"
#include "riscos/configure.h"
#include "riscos/configure/configure.h"
#include "riscos/dialog.h"

#define SECURITY_REFERRER 2
#define SECURITY_DURATION_FIELD 6
#define SECURITY_DURATION_INC 7
#define SECURITY_DURATION_DEC 8
#define SECURITY_DEFAULT_BUTTON 10
#define SECURITY_CANCEL_BUTTON 11
#define SECURITY_OK_BUTTON 12

static void ro_gui_options_security_default(wimp_pointer *pointer);
static bool ro_gui_options_security_ok(wimp_w w);

bool ro_gui_options_security_initialise(wimp_w w)
{
	/* set the current values */
	ro_gui_set_icon_selected_state(w, SECURITY_REFERRER,
                                       nsoption_bool(send_referer));
	ro_gui_set_icon_integer(w, SECURITY_DURATION_FIELD,
                                nsoption_int(expire_url));

	/* initialise all functions for a newly created window */
	ro_gui_wimp_event_register_checkbox(w, SECURITY_REFERRER);
	ro_gui_wimp_event_register_numeric_field(w, SECURITY_DURATION_FIELD,
			SECURITY_DURATION_DEC, SECURITY_DURATION_INC,
			0, 365, 1, 0);
	ro_gui_wimp_event_register_button(w, SECURITY_DEFAULT_BUTTON,
			ro_gui_options_security_default);
	ro_gui_wimp_event_register_cancel(w, SECURITY_CANCEL_BUTTON);
	ro_gui_wimp_event_register_ok(w, SECURITY_OK_BUTTON,
			ro_gui_options_security_ok);
	ro_gui_wimp_event_set_help_prefix(w, "HelpSecurityConfig");
	ro_gui_wimp_event_memorise(w);
	return true;

}

void ro_gui_options_security_default(wimp_pointer *pointer)
{
	/* set the default values */
	ro_gui_set_icon_integer(pointer->w, SECURITY_DURATION_FIELD, 28);
	ro_gui_set_icon_selected_state(pointer->w, SECURITY_REFERRER, true);
}

bool ro_gui_options_security_ok(wimp_w w)
{
	nsoption_set_bool(send_referer,
			  ro_gui_get_icon_selected_state(w, SECURITY_REFERRER));

	nsoption_set_int(expire_url,
			 ro_gui_get_icon_decimal(w,SECURITY_DURATION_FIELD, 0));

	ro_gui_save_options();
  	return true;
}







netsurf-vince/pdf/frontends/riscos/configure/con_theme.c

/*
 * Copyright 2006 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <assert.h>
#include <stdlib.h>
#include <string.h>
#include <oslib/osspriteop.h>
#include <oslib/wimp.h>
#include <oslib/wimpspriteop.h>

#include "utils/config.h"
#include "utils/nsoption.h"
#include "utils/log.h"
#include "utils/messages.h"

#include "riscos/gui.h"
#include "riscos/configure/configure.h"
#include "riscos/configure.h"
#include "riscos/dialog.h"
#include "riscos/menus.h"
#include "riscos/theme.h"
#include "riscos/toolbar.h"
#include "riscos/url_complete.h"
#include "riscos/wimp.h"
#include "riscos/wimp_event.h"
#include "riscos/wimputils.h"


#define THEME_PANE_AREA 0
#define THEME_DEFAULT_BUTTON 2
#define THEME_CANCEL_BUTTON 3
#define THEME_OK_BUTTON 4

struct toolbar_display {
	struct toolbar *toolbar;
	struct theme_descriptor *descriptor;
	int icon_number;
	struct toolbar_display *next;
};

static wimp_window theme_pane_definition = {
	{0, 0, 16, 16},
	0,
	0,
	wimp_TOP,
	wimp_WINDOW_NEW_FORMAT | wimp_WINDOW_VSCROLL | wimp_WINDOW_AUTO_REDRAW,
	wimp_COLOUR_BLACK,
	wimp_COLOUR_LIGHT_GREY,
	wimp_COLOUR_LIGHT_GREY,
	wimp_COLOUR_VERY_LIGHT_GREY,
	wimp_COLOUR_DARK_GREY,
	wimp_COLOUR_MID_LIGHT_GREY,
	wimp_COLOUR_CREAM,
	0,
	{0, -16384, 16384, 0},
	wimp_ICON_TEXT | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED,
	wimp_BUTTON_CLICK << wimp_ICON_BUTTON_TYPE_SHIFT,
	wimpspriteop_AREA,
	1,
	1,
	{""},
	0,
	{}
};


static wimp_w theme_pane;
static struct theme_descriptor *theme_list = NULL;
static struct toolbar_display *toolbars = NULL;
static char theme_radio_validation[] = "Sradiooff,radioon";
static char theme_null_validation[] = "";
static char theme_line_validation[] = "R2";

static bool ro_gui_options_theme_ok(wimp_w w);
static bool ro_gui_options_theme_click(wimp_pointer *pointer);
static void ro_gui_options_theme_load(void);
static void ro_gui_options_theme_free(void);

bool ro_gui_options_theme_initialise(wimp_w w)
{
	wimp_window_state state;
	wimp_icon_state icon_state;
	os_error *error;
	struct theme_descriptor *theme_choice;
	struct toolbar_display *toolbar;

	/* only allow one instance for now*/
	if (theme_pane)
		return false;
	error = xwimp_create_window(&theme_pane_definition, &theme_pane);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_create_window: 0x%x: %s",
		      error->errnum, error->errmess);
		return false;
	}
	state.w = w;
	error = xwimp_get_window_state(&state);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_state: 0x%x: %s",
		      error->errnum, error->errmess);
		return false;
	}
	icon_state.w = w;
	icon_state.i = THEME_PANE_AREA;
	error = xwimp_get_icon_state(&icon_state);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_icon_state: 0x%x: %s",
		      error->errnum, error->errmess);
		return false;
	}
	state.w = theme_pane;
	state.visible.x1 = state.visible.x0 + icon_state.icon.extent.x1 - 16 -
			ro_get_vscroll_width(theme_pane);
	state.visible.x0 += icon_state.icon.extent.x0 + 16;
	state.visible.y0 = state.visible.y1 + icon_state.icon.extent.y0 + 16;
	state.visible.y1 += icon_state.icon.extent.y1 - 28;
	NSLOG(netsurf, INFO, "Y0 = %i, y1 = %i", icon_state.icon.extent.y0,
	      icon_state.icon.extent.y1);
	error = xwimp_open_window_nested(PTR_WIMP_OPEN(&state), w,
			wimp_CHILD_LINKS_PARENT_VISIBLE_BOTTOM_OR_LEFT
					<< wimp_CHILD_XORIGIN_SHIFT |
			wimp_CHILD_LINKS_PARENT_VISIBLE_TOP_OR_RIGHT
					<< wimp_CHILD_YORIGIN_SHIFT |
			wimp_CHILD_LINKS_PARENT_VISIBLE_BOTTOM_OR_LEFT
					<< wimp_CHILD_LS_EDGE_SHIFT |
			wimp_CHILD_LINKS_PARENT_VISIBLE_TOP_OR_RIGHT
					<< wimp_CHILD_BS_EDGE_SHIFT |
			wimp_CHILD_LINKS_PARENT_VISIBLE_TOP_OR_RIGHT
					<< wimp_CHILD_RS_EDGE_SHIFT |
			wimp_CHILD_LINKS_PARENT_VISIBLE_TOP_OR_RIGHT
					<< wimp_CHILD_TS_EDGE_SHIFT);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_open_window_nested: 0x%x: %s",
		      error->errnum, error->errmess);
		return false;
	}

  	/* load themes */
	ro_gui_options_theme_load();

	/* set the current selection */
	theme_choice = ro_gui_theme_find(nsoption_charp(theme));
	if (!theme_choice)
		theme_choice = ro_gui_theme_find("Aletheia");
	for (toolbar = toolbars; toolbar; toolbar = toolbar->next)
		ro_gui_set_icon_selected_state(theme_pane, toolbar->icon_number,
				(toolbar->descriptor == theme_choice));
	ro_gui_wimp_event_memorise(theme_pane);
	ro_gui_wimp_event_set_help_prefix(theme_pane, "HelpThemePConfig");

	ro_gui_wimp_event_register_mouse_click(w, ro_gui_options_theme_click);
	ro_gui_wimp_event_register_cancel(w, THEME_CANCEL_BUTTON);
	ro_gui_wimp_event_register_ok(w, THEME_OK_BUTTON,
			ro_gui_options_theme_ok);
	ro_gui_wimp_event_set_help_prefix(w, "HelpThemeConfig");
	ro_gui_wimp_event_memorise(w);

	return true;
}

void ro_gui_options_theme_finalise(wimp_w w)
{
	ro_gui_options_theme_free();
	if (theme_pane) {
		os_error *error;
		ro_gui_wimp_event_finalise(theme_pane);
		error = xwimp_delete_window(theme_pane);
		if (error) {
			NSLOG(netsurf, INFO, "xwimp_delete_window: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("WimpError", error->errmess);
		}
		theme_pane = 0;
	}
	ro_gui_wimp_event_finalise(w);
}

bool ro_gui_options_theme_ok(wimp_w w)
{
	struct toolbar_display *toolbar;
	struct theme_descriptor *theme_new = NULL;

	/* find the current selection */
	for (toolbar = toolbars; toolbar; toolbar = toolbar->next) {
		if (ro_gui_get_icon_selected_state(theme_pane, toolbar->icon_number)) {
			theme_new = toolbar->descriptor;
		  	break;
		}
	}

	/* set the options */
	if (theme_new) {
		nsoption_set_charp(theme, strdup(theme_new->leafname));
		ro_gui_theme_apply(theme_new);
	} else {
		nsoption_set_charp(theme, NULL);
        }
	ro_gui_save_options();

	/* store the pane status */
	ro_gui_wimp_event_memorise(theme_pane);
	return true;
}

bool ro_gui_options_theme_click(wimp_pointer *pointer)
{
	struct theme_descriptor *theme_default;
	struct toolbar_display *toolbar;

	switch (pointer->i) {
		case THEME_DEFAULT_BUTTON:
			theme_default = ro_gui_theme_find("Aletheia");
			for (toolbar = toolbars; toolbar; toolbar = toolbar->next)
				ro_gui_set_icon_selected_state(theme_pane,
						toolbar->icon_number,
						(toolbar->descriptor == theme_default));
			break;
		case THEME_CANCEL_BUTTON:
			ro_gui_wimp_event_restore(theme_pane);
			break;
		case THEME_OK_BUTTON:
			ro_gui_wimp_event_memorise(theme_pane);
			break;
	}
	return false;
}

void ro_gui_options_theme_load(void)
{
	os_error *error;
	os_box extent = { 0, 0, 0, 0 };
	struct theme_descriptor *descriptor;
	struct toolbar_display *link;
	struct toolbar_display *toolbar_display;
	struct toolbar *toolbar;
	wimp_icon_create new_icon;
	wimp_window_state state;
	int parent_width, nested_y, min_extent, base_extent;
	int *radio_icons, *radio_set;
	int theme_count;

	/* delete our old list and get/open a new one */
	ro_gui_options_theme_free();
	theme_list = ro_gui_theme_get_available();
	ro_gui_theme_open(theme_list, true);

	/* create toolbars for each theme */
	theme_count = 0;
	descriptor = theme_list;
	while (descriptor != NULL) {
		/* try to create a toolbar */
		toolbar = ro_toolbar_create(descriptor, NULL,
				THEME_STYLE_BROWSER_TOOLBAR,
				TOOLBAR_FLAGS_DISPLAY, NULL, NULL, NULL);
		if (toolbar != NULL) {
			ro_toolbar_add_buttons(toolbar, brower_toolbar_buttons,
					       nsoption_charp(toolbar_browser));
			ro_toolbar_add_url(toolbar);
			ro_toolbar_add_throbber(toolbar);
			ro_toolbar_rebuild(toolbar);
			toolbar_display = calloc(sizeof(struct toolbar_display), 1);
			if (!toolbar_display) {
				NSLOG(netsurf, INFO, "No memory for calloc()");
				ro_warn_user("NoMemory", 0);
				return;
			}
			toolbar_display->toolbar = toolbar;
			toolbar_display->descriptor = descriptor;
			if (!toolbars) {
				toolbars = toolbar_display;
			} else {
				link = toolbars;
				while (link->next) link = link->next;
				link->next = toolbar_display;
			}
			theme_count++;
		}
		descriptor = descriptor->next;
	}

	/* nest the toolbars */
	state.w = theme_pane;
	error = xwimp_get_window_state(&state);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}

	parent_width = state.visible.x1 - state.visible.x0;
	min_extent = state.visible.y0 - state.visible.y1;
	nested_y = 0;
	base_extent = state.visible.y1 - state.yscroll;
	extent.x1 = parent_width;
	link = toolbars;
	new_icon.w = theme_pane;
	new_icon.icon.flags = wimp_ICON_TEXT | wimp_ICON_INDIRECTED |
			wimp_ICON_VCENTRED |
			(wimp_COLOUR_BLACK << wimp_ICON_FG_COLOUR_SHIFT) |
			(wimp_COLOUR_VERY_LIGHT_GREY << wimp_ICON_BG_COLOUR_SHIFT);
	while (link) {
		/* update the toolbar */
		int item_height = 44 + 44 + 16;
		if (link->next) item_height += 16;
		ro_toolbar_process(link->toolbar, parent_width, false);
		extent.y0 = nested_y -
				ro_toolbar_height(link->toolbar) -
				item_height;
		if (link->next) extent.y0 -= 16;
		if (extent.y0 > min_extent) extent.y0 = min_extent;
		xwimp_set_extent(theme_pane, &extent);

		/* create the descriptor icons and separator line */
		new_icon.icon.extent.x0 = 8;
		new_icon.icon.extent.x1 = parent_width - 8;
		new_icon.icon.flags &= ~wimp_ICON_BORDER;
		new_icon.icon.flags |= wimp_ICON_SPRITE;
		new_icon.icon.extent.y1 = nested_y -
				ro_toolbar_height(link->toolbar) - 8;
		new_icon.icon.extent.y0 = nested_y -
				ro_toolbar_height(link->toolbar) - 52;
		new_icon.icon.data.indirected_text_and_sprite.text =
			(char *)&link->descriptor->name;
		new_icon.icon.data.indirected_text_and_sprite.size =
			strlen(link->descriptor->name) + 1;
		new_icon.icon.data.indirected_text_and_sprite.validation =
				theme_radio_validation;
		new_icon.icon.flags |= (wimp_BUTTON_RADIO <<
				wimp_ICON_BUTTON_TYPE_SHIFT);
		xwimp_create_icon(&new_icon, &link->icon_number);
		new_icon.icon.flags &= ~wimp_ICON_SPRITE;
		new_icon.icon.extent.x0 = 52;
		new_icon.icon.extent.y1 -= 44;
		new_icon.icon.extent.y0 -= 44;
		new_icon.icon.data.indirected_text.text =
			(char *)&link->descriptor->author;
		new_icon.icon.data.indirected_text.size =
			strlen(link->descriptor->author) + 1;
		new_icon.icon.data.indirected_text.validation =
				theme_null_validation;
		new_icon.icon.flags &= ~(wimp_BUTTON_RADIO <<
				wimp_ICON_BUTTON_TYPE_SHIFT);
		xwimp_create_icon(&new_icon, 0);
		if (link->next) {
			new_icon.icon.flags |= wimp_ICON_BORDER;
			new_icon.icon.extent.x0 = -8;
			new_icon.icon.extent.x1 = parent_width + 8;
			new_icon.icon.extent.y1 -= 52;
			new_icon.icon.extent.y0 = new_icon.icon.extent.y1 - 8;
			new_icon.icon.data.indirected_text.text =
					theme_null_validation;
			new_icon.icon.data.indirected_text.validation =
					theme_line_validation;
			new_icon.icon.data.indirected_text.size = 1;
			xwimp_create_icon(&new_icon, 0);
		}

		/* nest the toolbar window */
		state.w = ro_toolbar_get_window(link->toolbar);
		state.yscroll = 0;
		state.visible.y1 = nested_y + base_extent;
		state.visible.y0 = state.visible.y1 -
				ro_toolbar_height(link->toolbar) + 2;
		xwimp_open_window_nested(PTR_WIMP_OPEN(&state), theme_pane,
				wimp_CHILD_LINKS_PARENT_WORK_AREA
						<< wimp_CHILD_BS_EDGE_SHIFT |
				wimp_CHILD_LINKS_PARENT_WORK_AREA
						<< wimp_CHILD_TS_EDGE_SHIFT);

		/* continue processing */
		nested_y -= ro_toolbar_height(link->toolbar) +
				item_height;
		link = link->next;
	}

	/* set the icons as radios */
	radio_icons = (int *)calloc(theme_count + 1, sizeof(int));
	radio_set = radio_icons;
	for (link = toolbars; link; link = link->next)
		*radio_set++ = link->icon_number;
	*radio_set = -1;
	ro_gui_wimp_event_register_radio(theme_pane, radio_icons);

	/* update our display */
	xwimp_force_redraw(theme_pane, 0, -16384, 16384, 16384);
}

void ro_gui_options_theme_free(void)
{
	struct toolbar_display *toolbar;
	struct toolbar_display *next_toolbar;

	/* free all our toolbars */
	next_toolbar = toolbars;
	while ((toolbar = next_toolbar) != NULL) {
		next_toolbar = toolbar->next;
		xwimp_delete_icon(theme_pane, toolbar->icon_number);
		xwimp_delete_icon(theme_pane, toolbar->icon_number + 1);
		if (next_toolbar)
			xwimp_delete_icon(theme_pane,
					toolbar->icon_number + 2);
		ro_toolbar_destroy(toolbar->toolbar);
		free(toolbar);
	}
	toolbars = NULL;

	/* close all our themes */
	if (theme_list)
		ro_gui_theme_close(theme_list, true);
	theme_list = NULL;
}







netsurf-vince/pdf/frontends/riscos/configure/configure.h

/*
 * Copyright 2005 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Automated RISC OS WIMP event handling (interface).
 */


#ifndef _NETSURF_RISCOS_OPTIONS_CONFIGURE_H_
#define _NETSURF_RISCOS_OPTIONS_CONFIGURE_H_

#include <stdbool.h>
#include "oslib/wimp.h"

bool ro_gui_options_cache_initialise(wimp_w w);
bool ro_gui_options_connection_initialise(wimp_w w);
bool ro_gui_options_content_initialise(wimp_w w);
bool ro_gui_options_fonts_initialise(wimp_w w);
bool ro_gui_options_home_initialise(wimp_w w);
bool ro_gui_options_image_initialise(wimp_w w);
void ro_gui_options_image_finalise(wimp_w w);
bool ro_gui_options_interface_initialise(wimp_w w);
bool ro_gui_options_language_initialise(wimp_w w);
bool ro_gui_options_security_initialise(wimp_w w);
bool ro_gui_options_theme_initialise(wimp_w w);
void ro_gui_options_theme_finalise(wimp_w w);

#endif







netsurf-vince/pdf/frontends/riscos/content-handlers/artworks.c

/*
 * Copyright 2005 Adrian Lees <adrianl@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Content for image/x-artworks (RISC OS implementation).
 *
 * Uses the ArtworksRenderer module
 */

#include "utils/config.h"
#ifdef WITH_ARTWORKS

#include <assert.h>
#include <limits.h>
#include <stdlib.h>
#include "swis.h"
#include "oslib/os.h"
#include "oslib/wimp.h"

#include "utils/config.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "utils/utils.h"
#include "netsurf/plotters.h"
#include "netsurf/content.h"
#include "content/content.h"
#include "content/content_protected.h"
#include "content/content_factory.h"
#include "content/llcache.h"

#include "riscos/content-handlers/artworks.h"
#include "riscos/gui.h"
#include "riscos/wimputils.h"

#define AWRender_FileInitAddress 0x46080
#define AWRender_RenderAddress   0x46081
#define AWRender_DocBounds       0x46082
#define AWRender_SendDefs        0x46083
#define AWRender_ClaimVectors    0x46084
#define AWRender_ReleaseVectors  0x46085
#define AWRender_FindFirstFont   0x46086
#define AWRender_FindNextFont    0x46087


#define INITIAL_BLOCK_SIZE 0x1000

typedef struct artworks_content {
	struct content base;

	int x0, y0, x1, y1;

	void *render_routine;
	void *render_workspace;

	/* dynamically-resizable block required by
	   ArtWorksRenderer rendering routine */

	void *block;
	size_t size;
} artworks_content;

struct awinfo_block {
	int ditherx;
	int dithery;
	int clip_x0;
	int clip_y0;
	int clip_x1;
	int clip_y1;
	int print_lowx;
	int print_lowy;
	int print_handle;
	int print_x1;
	int print_y1;
	int bgcolour;
};


/* Assembler routines for interfacing with the ArtworksRenderer module */

extern os_error *awrender_init(const char **doc,
		unsigned long *doc_size,
		void *routine,
		void *workspace);

extern os_error *awrender_render(const char *doc,
		const struct awinfo_block *info,
		const os_trfm *trans,
		const int *vdu_vars,
		void **rsz_block,
		size_t *rsz_size,
		int wysiwyg_setting,
		int output_dest,
		size_t doc_size,
		void *routine,
		void *workspace);

static nserror artworks_create(const content_handler *handler,
		lwc_string *imime_type, const struct http_parameter *params,
		llcache_handle *llcache, const char *fallback_charset,
		bool quirks, struct content **c);
static bool artworks_convert(struct content *c);
static void artworks_destroy(struct content *c);
static bool artworks_redraw(struct content *c, struct content_redraw_data *data,
		const struct rect *clip, const struct redraw_context *ctx);
static nserror artworks_clone(const struct content *old, struct content **newc);
static content_type artworks_content_type(void);

static const content_handler artworks_content_handler = {
	.create = artworks_create,
	.data_complete = artworks_convert,
	.destroy = artworks_destroy,
	.redraw = artworks_redraw,
	.clone = artworks_clone,
	.type = artworks_content_type,
	.no_share = false,
};

static const char *artworks_types[] = {
	"image/x-artworks"
};

CONTENT_FACTORY_REGISTER_TYPES(artworks, artworks_types, 
		artworks_content_handler)

nserror artworks_create(const content_handler *handler,
		lwc_string *imime_type, const struct http_parameter *params,
		llcache_handle *llcache, const char *fallback_charset,
		bool quirks, struct content **c)
{
	artworks_content *aw;
	nserror error;

	aw = calloc(1, sizeof(artworks_content));
	if (aw == NULL)
		return NSERROR_NOMEM;

	error = content__init(&aw->base, handler, imime_type, params,
			llcache, fallback_charset, quirks);
	if (error != NSERROR_OK) {
		free(aw);
		return error;
	}

	*c = (struct content *) aw;

	return NSERROR_OK;
}

/**
 * Convert a CONTENT_ARTWORKS for display.
 *
 * No conversion is necessary. We merely read the ArtWorks
 * bounding box bottom-left.
 */

bool artworks_convert(struct content *c)
{
	artworks_content *aw = (artworks_content *) c;
	union content_msg_data msg_data;
	const uint8_t *source_data;
	size_t source_size;
	void *init_workspace;
	void *init_routine;
	os_error *error;
	int used = -1;  /* slightly better with older OSLib versions */
	char *title;

	/* check whether AWViewer has been seen and we can therefore
		locate the ArtWorks rendering modules */
	xos_read_var_val_size("Alias$LoadArtWorksModules", 0, os_VARTYPE_STRING,
				&used, NULL, NULL);
	if (used >= 0) {
		NSLOG(netsurf, INFO, "Alias$LoadArtWorksModules not defined");
		msg_data.errordata.errorcode = NSERROR_UNKNOWN;
		msg_data.errordata.errormsg = messages_get("AWNotSeen");
		content_broadcast(c, CONTENT_MSG_ERROR, &msg_data);
		return false;
	}

	/* load the modules, or do nothing if they're already loaded */
	error = xos_cli("LoadArtWorksModules");
	if (error) {
		NSLOG(netsurf, INFO, "xos_cli: 0x%x: %s", error->errnum,
		      error->errmess);
		msg_data.errordata.errorcode = NSERROR_UNKNOWN;
		msg_data.errordata.errormsg = error->errmess;
		content_broadcast(c, CONTENT_MSG_ERROR, &msg_data);
		return false;
	}

	/* lookup the addresses of the init and render routines */
	error = (os_error*)_swix(AWRender_FileInitAddress, _OUT(0) | _OUT(1),
				&init_routine, &init_workspace);
	if (error) {
		NSLOG(netsurf, INFO, "AWRender_FileInitAddress: 0x%x: %s",
		      error->errnum, error->errmess);
		msg_data.errordata.errorcode = NSERROR_UNKNOWN;
		msg_data.errordata.errormsg = error->errmess;
		content_broadcast(c, CONTENT_MSG_ERROR, &msg_data);
		return false;
	}

	error = (os_error*)_swix(AWRender_RenderAddress, _OUT(0) | _OUT(1),
				&aw->render_routine,
				&aw->render_workspace);
	if (error) {
		NSLOG(netsurf, INFO, "AWRender_RenderAddress: 0x%x: %s",
		      error->errnum, error->errmess);
		msg_data.errordata.errorcode = NSERROR_UNKNOWN;
		msg_data.errordata.errormsg = error->errmess;
		content_broadcast(c, CONTENT_MSG_ERROR, &msg_data);
		return false;
	}

	source_data = content__get_source_data(c, &source_size);

	/* initialise (convert file to new format if required) */
	error = awrender_init((const char **)&source_data, &source_size,
			init_routine, init_workspace);
	if (error) {
		NSLOG(netsurf, INFO, "awrender_init: 0x%x : %s",
		      error->errnum, error->errmess);
		msg_data.errordata.errorcode = NSERROR_UNKNOWN;
		msg_data.errordata.errormsg = error->errmess;
		content_broadcast(c, CONTENT_MSG_ERROR, &msg_data);
		return false;
	}

	error = (os_error*)_swix(AWRender_DocBounds, 
			_IN(0) | _OUT(2) | _OUT(3) | _OUT(4) | _OUT(5),
			source_data,
			&aw->x0,
			&aw->y0,
			&aw->x1,
			&aw->y1);

	if (error) {
		NSLOG(netsurf, INFO, "AWRender_DocBounds: 0x%x: %s",
		      error->errnum, error->errmess);
		msg_data.errordata.errorcode = NSERROR_UNKNOWN;
		msg_data.errordata.errormsg = error->errmess;
		content_broadcast(c, CONTENT_MSG_ERROR, &msg_data);
		return false;
	}

	NSLOG(netsurf, INFO, "bounding box: %d,%d,%d,%d", aw->x0, aw->y0,
	      aw->x1, aw->y1);

	/* create the resizable workspace required by the
		ArtWorksRenderer rendering routine */

	aw->size = INITIAL_BLOCK_SIZE;
	aw->block = malloc(INITIAL_BLOCK_SIZE);
	if (!aw->block) {
		NSLOG(netsurf, INFO,
		      "failed to create block for ArtworksRenderer");
		msg_data.errordata.errorcode = NSERROR_NOMEM;
		msg_data.errordata.errormsg = messages_get("NoMemory");
		content_broadcast(c, CONTENT_MSG_ERROR, &msg_data);
		return false;
	}

	c->width  = (aw->x1 - aw->x0) / 512;
	c->height = (aw->y1 - aw->y0) / 512;

	title = messages_get_buff("ArtWorksTitle",
			nsurl_access_leaf(llcache_handle_get_url(c->llcache)),
			c->width, c->height);
	if (title != NULL) {
		content__set_title(c, title);
		free(title);
	}
	content_set_ready(c);
	content_set_done(c);
	/* Done: update status bar */
	content_set_status(c, "");
	return true;
}


/**
 * Destroy a CONTENT_ARTWORKS and free all resources it owns.
 */

void artworks_destroy(struct content *c)
{
	artworks_content *aw = (artworks_content *) c;

	free(aw->block);
}


/**
 * Redraw a CONTENT_ARTWORKS.
 */

bool artworks_redraw(struct content *c, struct content_redraw_data *data,
		const struct rect *clip, const struct redraw_context *ctx)
{
	static const ns_os_vdu_var_list vars = {
		os_MODEVAR_XEIG_FACTOR,
		{
			os_MODEVAR_YEIG_FACTOR,
			os_MODEVAR_LOG2_BPP,
			os_VDUVAR_END_LIST
		}
	};
	artworks_content *aw = (artworks_content *) c;
	struct awinfo_block info;
	const uint8_t *source_data;
	size_t source_size;
	os_error *error;
	os_trfm matrix;
	int vals[24];

	int clip_x0 = clip->x0;
	int clip_y0 = clip->y0;
	int clip_x1 = clip->x1;
	int clip_y1 = clip->y1;

	if (ctx->plot->flush && (ctx->plot->flush(ctx) != NSERROR_OK))
		return false;

	/* pick up render addresses again in case they've changed
	   (eg. newer AWRender module loaded since we first loaded this file) */
	(void)_swix(AWRender_RenderAddress, _OUT(0) | _OUT(1),
				&aw->render_routine,
				&aw->render_workspace);

	/* Scaled image. Transform units (65536*OS units) */
	matrix.entries[0][0] = data->width * 65536 / c->width;
	matrix.entries[0][1] = 0;
	matrix.entries[1][0] = 0;
	matrix.entries[1][1] = data->height * 65536 / c->height;
	/* Draw units. (x,y) = bottom left */
	matrix.entries[2][0] = ro_plot_origin_x * 256 + data->x * 512 -
			aw->x0 * data->width / c->width;
	matrix.entries[2][1] = ro_plot_origin_y * 256 -
			(data->y + data->height) * 512 -
			aw->y0 * data->height / c->height;

	info.ditherx = ro_plot_origin_x;
	info.dithery = ro_plot_origin_y;

	clip_x0 -= data->x;
	clip_y0 -= data->y;
	clip_x1 -= data->x;
	clip_y1 -= data->y;

	if (data->scale == 1.0) {
		info.clip_x0 = (clip_x0 * 512) + aw->x0 - 511;
		info.clip_y0 = ((c->height - clip_y1) * 512) + aw->y0 - 511;
		info.clip_x1 = (clip_x1 * 512) + aw->x0 + 511;
		info.clip_y1 = ((c->height - clip_y0) * 512) + aw->y0 + 511;
	}
	else {
		info.clip_x0 = (clip_x0 * 512 / data->scale) + aw->x0 - 511;
		info.clip_y0 = ((c->height - (clip_y1 / data->scale)) * 512) +
				aw->y0 - 511;
		info.clip_x1 = (clip_x1 * 512 / data->scale) + aw->x0 + 511;
		info.clip_y1 = ((c->height - (clip_y0 / data->scale)) * 512) +
				aw->y0 + 511;
	}

	info.print_lowx = 0;
	info.print_lowy = 0;
	info.print_handle = 0;
	info.bgcolour = 0x20000000 | data->background_colour;

	error = xos_read_vdu_variables(PTR_OS_VDU_VAR_LIST(&vars), vals);
	if (error) {
		NSLOG(netsurf, INFO, "xos_read_vdu_variables: 0x%x: %s",
		      error->errnum, error->errmess);
		return false;
	}

	error = xwimp_read_palette((os_palette*)&vals[3]);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_read_palette: 0x%x: %s",
		      error->errnum, error->errmess);
		return false;
	}

	source_data = content__get_source_data(c, &source_size);

	error = awrender_render((const char *)source_data,
				&info,
				&matrix,
				vals,
				&aw->block,
				&aw->size,
				110,	/* fully anti-aliased */
				0,
				source_size,
				aw->render_routine,
				aw->render_workspace);

	if (error) {
		NSLOG(netsurf, INFO, "awrender_render: 0x%x: %s",
		      error->errnum, error->errmess);
		return false;
	}

	return true;
}

nserror artworks_clone(const struct content *old, struct content **newc)
{
	artworks_content *aw;
	nserror error;

	aw = calloc(1, sizeof(artworks_content));
	if (aw == NULL)
		return NSERROR_NOMEM;

	error = content__clone(old, &aw->base);
	if (error != NSERROR_OK) {
		content_destroy(&aw->base);
		return error;
	}

	/* Simply re-run convert */
	if (old->status == CONTENT_STATUS_READY || 
			old->status == CONTENT_STATUS_DONE) {
		if (artworks_convert(&aw->base) == false) {
			content_destroy(&aw->base);
			return NSERROR_CLONE_FAILED;
		}
	}

	*newc = (struct content *) aw;

	return NSERROR_OK;
}

content_type artworks_content_type(void)
{
	return CONTENT_IMAGE;
}

#endif







netsurf-vince/pdf/frontends/riscos/content-handlers/artworks.h

/*
 * Copyright 2005 Adrian Lees <adrianl@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Content for image/x-artworks (RISC OS interface).
 */

#ifndef _NETSURF_RISCOS_ARTWORKS_H_
#define _NETSURF_RISCOS_ARTWORKS_H_

#include "utils/config.h"
#include "utils/errors.h"

#ifdef WITH_ARTWORKS

nserror artworks_init(void);

#else

static inline nserror artworks_init(void)
{
	return NSERROR_OK;
}

#endif

#endif







netsurf-vince/pdf/frontends/riscos/content-handlers/awrender.s

#if defined(__aof__)
		AREA	|ARM$$code|,CODE,READONLY

		IMPORT	messages_get
		IMPORT	realloc
		IMPORT	strcpy
		IMPORT	|__rt_stkovf_split_big|

		EXPORT	awrender_init
		EXPORT	awrender_render


aw_rsz_block	*	0
aw_rsz_size	*	4
aw_fixed_block	*	8
aw_fixed_size	*	12
aw_sl		*	16
aw_fp		*	20
sizeof_aw	*	24


; os_error *awrender_init(byte **doc, size_t *doc_size, void *init_routine, void *init_workspace);

awrender_init	MOV	ip,sp
		STMFD	sp!,{a1,a2,v1,v2,fp,ip,lr,pc}
		SUB	fp,ip,#4
		SUB	ip,sp,#512
		CMP	ip,sl
		BLMI	|__rt_stkovf_split_big|

		LDR	v2,=aw_temp
		LDR	a1,[a1]
		MOV	v1,a3
		LDR	a3,[a2]
		MOV	ip,a4
		STR	a1,[v2,#aw_rsz_block]
		STR	a3,[v2,#aw_rsz_size]
		MOV	a2,#-1
		STR	a2,[v2,#aw_fixed_block]
		STR	a3,[v2,#aw_fixed_size]
		STR	sl,[v2,#aw_sl]
		STR	fp,[v2,#aw_fp]
		ADR	a2,aw_callback
		MOV	lr,pc
		MOV	pc,v1
		MOVVC	a1,#0

		;return updated block ptr & size to caller

		LDR	a2,[fp,#-28]
		LDR	a3,[fp,#-24]
		LDR	ip,[v2,#aw_rsz_block]
		LDR	lr,[v2,#aw_rsz_size]
		STR	ip,[a2]
		STR	lr,[a3]

		LDMEA	fp,{v1,v2,fp,sp,pc}


; os_error *awrender_render(const char *doc,
;		const struct awinfo_block *info,
;		const os_trfm *trans,
;		const int *vdu_vars,
;		char **rsz_block,
;		size_t *rsz_size,
;		int wysiwyg_setting,
;		int output_dest,
;		size_t doc_size,
;		void *routine,
;		void *workspace);

awrender_render	MOV	ip,sp
		STMFD	sp!,{v1-v4,fp,ip,lr,pc}
		SUB	fp,ip,#4
		SUB	ip,sp,#512
		CMP	ip,sl
		BLMI	|__rt_stkovf_split_big|

		LDR	R12,[fp,#20]
		LDR	R14,=aw_temp
		LDR	R5,[fp,#4]
		LDR	R6,[fp,#12]
		LDR	R4,[R5]				;resizable block
		LDR	R7,[fp,#16]
		STR	R4,[R14,#aw_rsz_block]
		STR	R0,[R14,#aw_fixed_block]	;document ptr
		STR	R12,[R14,#aw_fixed_size]	;document size
		LDR	R12,[fp,#8]

		STR	R5,[sp,#-4]!			;ptr to receive block
		STR	R12,[sp,#-4]!			;ptr to receive size

		LDR	R12,[R12]
		ADR	R5,aw_callback
		STR	R12,[R14,#aw_rsz_size]

		STR	sl,[R14,#aw_sl]
		STR	fp,[R14,#aw_fp]

		LDR	R12,[fp,#28]
		MOV	lr,pc
		LDR	pc,[fp,#24]
		MOVVC	a1,#0

		;return updated block ptr & size to caller

		LDR	R7,=aw_temp
		LDR	R12,[sp],#4
		LDR	R4,[sp],#4
		LDR	R5,[R7,#aw_rsz_size]
		LDR	R6,[R7,#aw_rsz_block]
		STR	R5,[R12]
		STR	R6,[R4]

		LDMEA	fp,{v1-v4,fp,sp,pc}


; Callback routine for block resizing
; (passed to AWRender init and render routines)
;
; entry	R11 = reason code
;		0 = CallBackReason_Memory
;		3 = CallBackReason_Interface
;			(0 => return capabilities)
; exit	R0 => base of resizable block
;	R1 =  size of resizable block
;	R2 => base of fixed block (or -1 if no fixed block)
;	R3 =  size of fixed block (or document in resizable block)
;	VC if resize successful, VS and R0 => error otherwise

aw_callback	TEQ	R11,#3
		TEQEQ	R0,#0
		MOVEQ	R0,#1<<10		;background colour supplied
		TEQ	R11,#0
		LDREQ	R11,=aw_temp
		MOVNE	PC,R14

		CMP	R0,#-1			;read block size?
		LDRNE	R2,[R11,#aw_rsz_size]
		MOVNE	R1,R0			;new block size
		LDR	R0,[R11,#aw_rsz_block]
		BEQ	aw_read

		; Note: because ArtworksRenderer seems to call
		;	this routine for every scanline rendered
		;	we never call realloc unless we have to in
		;	order to expand the block. Also it calls
		;	us with a size request of 0 which we must
		;	safely ignore otherwise rendering will stop.

		CMP	R1,R2
		BLS	aw_read

		STMFD	R13!,{R1,R10-R12,R14}
		LDR	sl,[R11,#aw_sl]
		LDR	fp,[R11,#aw_fp]
		BL	realloc
		LDMFD	R13!,{R1,R10-R12,R14}

		CMP	R0,#0			;did it work?
		BEQ	aw_nomem

		STR	R0,[R11]
		STR	R1,[R11,#aw_rsz_size]

aw_read		; return details of fixed block

		LDR	R2,[R11,#aw_fixed_block]
		LDR	R3,[R11,#aw_fixed_size]
		SUBS	R11,R11,R11		;clear V
		MOV	PC,R14

aw_nomem	STMFD	R13!,{R10,R12,R14}
		LDR	sl,[R11,#aw_sl]
		LDR	fp,[R11,#aw_fp]
		ADR	R0,tok_nomem
		BL	messages_get
		MOV	a2,a1
		LDR	a1,=errblk + 4
		BL	strcpy
		SUB	R0,R0,#4		;error number already 0
		MOV	R11,#0			;restore reason code
		CMP	PC,#1<<31		;set V
		LDMFD	R13!,{R10,R12,PC}

tok_nomem	=	"NoMemory",0
		ALIGN


		AREA	|ARM$$zidata|,DATA,NOINIT

aw_temp		%	sizeof_aw
errblk		%	256

		END

#elif defined(__ELF__)

		.text

.set aw_rsz_block, 0
.set aw_rsz_size, 4
.set aw_fixed_block, 8
.set aw_fixed_size, 12
.set aw_sl, 16
.set aw_fp, 20
.set sizeof_aw, 24

@ os_error *awrender_init(byte **doc, size_t *doc_size, void *init_routine, void *init_workspace);

		.global awrender_init
awrender_init:	MOV	ip,sp
		STMFD	sp!,{a1,a2,v1,v2,fp,ip,lr,pc}
		SUB	fp,ip,#4
		SUB	ip,sp,#512
		CMP	ip,sl
		BLMI	__rt_stkovf_split_big

		LDR	v2,=aw_temp
		LDR	a1,[a1]
		MOV	v1,a3
		LDR	a3,[a2]
		MOV	ip,a4
		STR	a1,[v2,#aw_rsz_block]
		STR	a3,[v2,#aw_rsz_size]
		MOV	a2,#-1
		STR	a2,[v2,#aw_fixed_block]
		STR	a3,[v2,#aw_fixed_size]
		STR	sl,[v2,#aw_sl]
		STR	fp,[v2,#aw_fp]
		ADR	a2,aw_callback
		MOV	lr,pc
		MOV	pc,v1
		MOVVC	a1,#0

		@ return updated block ptr & size to caller

		LDR	a2,[fp,#-28]
		LDR	a3,[fp,#-24]
		LDR	ip,[v2,#aw_rsz_block]
		LDR	lr,[v2,#aw_rsz_size]
		STR	ip,[a2]
		STR	lr,[a3]

		LDMEA	fp,{v1,v2,fp,sp,pc}


@ os_error *awrender_render(const char *doc,
@		const struct awinfo_block *info,
@		const os_trfm *trans,
@		const int *vdu_vars,
@		char **rsz_block,
@		size_t *rsz_size,
@		int wysiwyg_setting,
@		int output_dest,
@		size_t doc_size,
@		void *routine,
@		void *workspace);

		.global	awrender_render
awrender_render:	MOV	ip,sp
		STMFD	sp!,{v1-v4,fp,ip,lr,pc}
		SUB	fp,ip,#4
		SUB	ip,sp,#512
		CMP	ip,sl
		BLMI	__rt_stkovf_split_big

		LDR	R12,[fp,#20]
		LDR	R14,=aw_temp
		LDR	R5,[fp,#4]
		LDR	R6,[fp,#12]
		LDR	R4,[R5]				@ resizable block
		LDR	R7,[fp,#16]
		STR	R4,[R14,#aw_rsz_block]
		STR	R0,[R14,#aw_fixed_block]	@ document ptr
		STR	R12,[R14,#aw_fixed_size]	@ document size
		LDR	R12,[fp,#8]

		STR	R5,[sp,#-4]!			@ ptr to receive block
		STR	R12,[sp,#-4]!			@ ptr to receive size

		LDR	R12,[R12]
		ADR	R5,aw_callback
		STR	R12,[R14,#aw_rsz_size]

		STR	sl,[R14,#aw_sl]
		STR	fp,[R14,#aw_fp]

		LDR	R12,[fp,#28]
		MOV	lr,pc
		LDR	pc,[fp,#24]
		MOVVC	a1,#0

		@ return updated block ptr & size to caller

		LDR	R7,=aw_temp
		LDR	R12,[sp],#4
		LDR	R4,[sp],#4
		LDR	R5,[R7,#aw_rsz_size]
		LDR	R6,[R7,#aw_rsz_block]
		STR	R5,[R12]
		STR	R6,[R4]

		LDMEA	fp,{v1-v4,fp,sp,pc}


@ Callback routine for block resizing
@ (passed to AWRender init and render routines)
@
@ entry	R11 = reason code
@		0 = CallBackReason_Memory
@		3 = CallBackReason_Interface
@			(0 => return capabilities)
@ exit	R0 => base of resizable block
@	R1 =  size of resizable block
@	R2 => base of fixed block (or -1 if no fixed block)
@	R3 =  size of fixed block (or document in resizable block)
@	VC if resize successful, VS and R0 => error otherwise

aw_callback:	TEQ	R11,#3
		TEQEQ	R0,#0
		MOVEQ	R0,#1<<10		@ background colour supplied
		TEQ	R11,#0
		LDREQ	R11,=aw_temp
		MOVNE	PC,R14

		CMP	R0,#-1			@ read block size?
		LDRNE	R2,[R11,#aw_rsz_size]
		MOVNE	R1,R0			@ new block size
		LDR	R0,[R11,#aw_rsz_block]
		BEQ	aw_read

		@ Note: because ArtworksRenderer seems to call
		@	this routine for every scanline rendered
		@	we never call realloc unless we have to in
		@	order to expand the block. Also it calls
		@	us with a size request of 0 which we must
		@	safely ignore otherwise rendering will stop.

		CMP	R1,R2
		BLS	aw_read

		STMFD	R13!,{R1,R10-R12,R14}
		LDR	sl,[R11,#aw_sl]
		LDR	fp,[R11,#aw_fp]
		BL	realloc
		LDMFD	R13!,{R1,R10-R12,R14}

		CMP	R0,#0			@ did it work?
		BEQ	aw_nomem

		STR	R0,[R11]
		STR	R1,[R11,#aw_rsz_size]

aw_read:	@ return details of fixed block

		LDR	R2,[R11,#aw_fixed_block]
		LDR	R3,[R11,#aw_fixed_size]
		SUBS	R11,R11,R11		@ clear V
		MOV	PC,R14

aw_nomem:	STMFD	R13!,{R10,R12,R14}
		LDR	sl,[R11,#aw_sl]
		LDR	fp,[R11,#aw_fp]
		ADR	R0,tok_nomem
		BL	messages_get
		MOV	a2,a1
		LDR	a1,=errblk + 4
		BL	strcpy
		SUB	R0,R0,#4		@ error number already 0
		MOV	R11,#0			@ restore reason code
		CMP	PC,#1<<31		@ set V
		LDMFD	R13!,{R10,R12,PC}

tok_nomem:	.asciz	"NoMemory"
		.align

		.bss

aw_temp:	.space	sizeof_aw
		.type	aw_temp, %object
		.size	aw_temp, . - aw_temp

errblk:		.space	256
		.type	errblk, %object
		.size	errblk, . - errblk

		.end
#endif








netsurf-vince/pdf/frontends/riscos/content-handlers/draw.c

/*
 * Copyright 2003 John M Bell <jmb202@ecs.soton.ac.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Content for image/x-drawfile (RISC OS implementation).
 *
 * The DrawFile module is used to plot the DrawFile.
 */

#include "utils/config.h"
#ifdef WITH_DRAW

#include <string.h>
#include <stdlib.h>
#include "oslib/drawfile.h"

#include "utils/config.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "utils/utils.h"
#include "netsurf/plotters.h"
#include "netsurf/content.h"
#include "content/content.h"
#include "content/content_protected.h"
#include "content/content_factory.h"
#include "content/llcache.h"

#include "riscos/content-handlers/draw.h"
#include "riscos/gui.h"

typedef struct draw_content {
	struct content base;

	int x0, y0;
} draw_content;

static nserror draw_create(const content_handler *handler,
		lwc_string *imime_type, const struct http_parameter *params,
		llcache_handle *llcache, const char *fallback_charset,
		bool quirks, struct content **c);
static bool draw_convert(struct content *c);
static void draw_destroy(struct content *c);
static bool draw_redraw(struct content *c, struct content_redraw_data *data,
		const struct rect *clip, const struct redraw_context *ctx);
static nserror draw_clone(const struct content *old, struct content **newc);
static content_type draw_content_type(void);

static const content_handler draw_content_handler = {
	.create = draw_create,
	.data_complete = draw_convert,
	.destroy = draw_destroy,
	.redraw = draw_redraw,
	.clone = draw_clone,
	.type = draw_content_type,
	.no_share = false,
};

static const char *draw_types[] = {
	"application/drawfile",
	"application/x-drawfile",
	"image/drawfile",
	"image/x-drawfile"
};

CONTENT_FACTORY_REGISTER_TYPES(draw, draw_types, draw_content_handler)

nserror draw_create(const content_handler *handler,
		lwc_string *imime_type, const struct http_parameter *params,
		llcache_handle *llcache, const char *fallback_charset,
		bool quirks, struct content **c)
{
	draw_content *draw;
	nserror error;

	draw = calloc(1, sizeof(draw_content));
	if (draw == NULL)
		return NSERROR_NOMEM;

	error = content__init(&draw->base, handler, imime_type, params,
			llcache, fallback_charset, quirks);
	if (error != NSERROR_OK) {
		free(draw);
		return error;
	}

	*c = (struct content *) draw;

	return NSERROR_OK;
}

/**
 * Convert a CONTENT_DRAW for display.
 *
 * No conversion is necessary. We merely read the DrawFile dimensions and
 * bounding box bottom-left.
 */

bool draw_convert(struct content *c)
{
	draw_content *draw = (draw_content *) c;
	union content_msg_data msg_data;
	const uint8_t *source_data;
	size_t source_size;
	const void *data;
	os_box bbox;
	os_error *error;
	char *title;

	source_data = content__get_source_data(c, &source_size);
	data = source_data;

	/* BBox contents in Draw units (256*OS unit) */
	error = xdrawfile_bbox(0, (drawfile_diagram *) data,
			(int) source_size, 0, &bbox);
	if (error) {
		NSLOG(netsurf, INFO, "xdrawfile_bbox: 0x%x: %s",
		      error->errnum, error->errmess);
		msg_data.errordata.errorcode = NSERROR_UNKNOWN;
		msg_data.errordata.errormsg = error->errmess;
		content_broadcast(c, CONTENT_MSG_ERROR, &msg_data);
		return false;
	}

	if (bbox.x1 > bbox.x0 && bbox.y1 > bbox.y0) {
		/* c->width & c->height stored as (OS units/2)
		   => divide by 512 to convert from draw units */
		c->width = ((bbox.x1 - bbox.x0) / 512);
		c->height = ((bbox.y1 - bbox.y0) / 512);
	}
	else
		/* invalid/undefined bounding box */
		c->height = c->width = 0;

	draw->x0 = bbox.x0;
	draw->y0 = bbox.y0;

	title = messages_get_buff("DrawTitle",
			nsurl_access_leaf(llcache_handle_get_url(c->llcache)),
			c->width, c->height);
	if (title != NULL) {
		content__set_title(c, title);
		free(title);
	}

	content_set_ready(c);
	content_set_done(c);
	/* Done: update status bar */
	content_set_status(c, "");
	return true;
}


/**
 * Destroy a CONTENT_DRAW and free all resources it owns.
 */

void draw_destroy(struct content *c)
{
}


/**
 * Redraw a CONTENT_DRAW.
 */

bool draw_redraw(struct content *c, struct content_redraw_data *data,
		const struct rect *clip, const struct redraw_context *ctx)
{
	draw_content *draw = (draw_content *) c;
	os_trfm matrix;
	const uint8_t *source_data;
	size_t source_size;
	const void *src_data;
	os_error *error;

	if (ctx->plot->flush && (ctx->plot->flush(ctx) != NSERROR_OK))
		return false;

	if (!c->width || !c->height)
		return false;

	source_data = content__get_source_data(c, &source_size);
	src_data = source_data;

	/* Scaled image. Transform units (65536*OS units) */
	matrix.entries[0][0] = data->width * 65536 / c->width;
	matrix.entries[0][1] = 0;
	matrix.entries[1][0] = 0;
	matrix.entries[1][1] = data->height * 65536 / c->height;
	/* Draw units. (x,y) = bottom left */
	matrix.entries[2][0] = ro_plot_origin_x * 256 + data->x * 512 -
			draw->x0 * data->width / c->width;
	matrix.entries[2][1] = ro_plot_origin_y * 256 -
			(data->y + data->height) * 512 -
			draw->y0 * data->height / c->height;

	error = xdrawfile_render(0, (drawfile_diagram *) src_data,
			(int) source_size, &matrix, 0, 0);
	if (error) {
		NSLOG(netsurf, INFO, "xdrawfile_render: 0x%x: %s",
		      error->errnum, error->errmess);
		return false;
	}

	return true;
}

/**
 * Clone a CONTENT_DRAW
 */

nserror draw_clone(const struct content *old, struct content **newc)
{
	draw_content *draw;
	nserror error;

	draw = calloc(1, sizeof(draw_content));
	if (draw == NULL)
		return NSERROR_NOMEM;

	error = content__clone(old, &draw->base);
	if (error != NSERROR_OK) {
		content_destroy(&draw->base);
		return error;
	}

	/* Simply rerun convert */
	if (old->status == CONTENT_STATUS_READY ||
			old->status == CONTENT_STATUS_DONE) {
		if (draw_convert(&draw->base) == false) {
			content_destroy(&draw->base);
			return NSERROR_CLONE_FAILED;
		}
	}

	*newc = (struct content *) draw;

	return NSERROR_OK;
}

content_type draw_content_type(void)
{
	return CONTENT_IMAGE;
}

#endif







netsurf-vince/pdf/frontends/riscos/content-handlers/draw.h

/*
 * Copyright 2003 John M Bell <jmb202@ecs.soton.ac.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Content for image/x-drawfile (RISC OS interface).
 */

#ifndef _NETSURF_RISCOS_DRAW_H_
#define _NETSURF_RISCOS_DRAW_H_

#include "utils/config.h"
#include "utils/errors.h"

#ifdef WITH_DRAW

nserror draw_init(void);

#else

static inline nserror draw_init(void)
{
	return NSERROR_OK;
}

#endif /* WITH_DRAW */

#endif







netsurf-vince/pdf/frontends/riscos/content-handlers/sprite.c

/*
 * Copyright 2003 John M Bell <jmb202@ecs.soton.ac.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Content for image/x-riscos-sprite (RISC OS implementation).
 *
 * No conversion is necessary: we can render RISC OS sprites directly under
 * RISC OS.
 */

#include <string.h>
#include <stdlib.h>
#include "oslib/osspriteop.h"

#include "utils/config.h"
#include "utils/config.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "utils/utils.h"
#include "netsurf/plotters.h"
#include "netsurf/content.h"
#include "content/llcache.h"
#include "content/content.h"
#include "content/content_protected.h"
#include "content/content_factory.h"

#include "riscos/gui.h"
#include "riscos/image.h"
#include "riscos/content-handlers/sprite.h"

#ifdef WITH_SPRITE

typedef struct sprite_content {
	struct content base;

	void *data;
} sprite_content;

static nserror sprite_create(const content_handler *handler,
		lwc_string *imime_type, const struct http_parameter *params,
		llcache_handle *llcache, const char *fallback_charset,
		bool quirks, struct content **c);
static bool sprite_convert(struct content *c);
static void sprite_destroy(struct content *c);
static bool sprite_redraw(struct content *c, struct content_redraw_data *data,
		const struct rect *clip, const struct redraw_context *ctx);
static nserror sprite_clone(const struct content *old, struct content **newc);
static content_type sprite_content_type(void);

static const content_handler sprite_content_handler = {
	.create = sprite_create,
	.data_complete = sprite_convert,
	.destroy = sprite_destroy,
	.redraw = sprite_redraw,
	.clone = sprite_clone,
	.type = sprite_content_type,
	.no_share = false,
};

static const char *sprite_types[] = {
	"image/x-riscos-sprite"
};

CONTENT_FACTORY_REGISTER_TYPES(sprite, sprite_types, sprite_content_handler)

nserror sprite_create(const content_handler *handler,
		lwc_string *imime_type, const struct http_parameter *params,
		llcache_handle *llcache, const char *fallback_charset,
		bool quirks, struct content **c)
{
	sprite_content *sprite;
	nserror error;

	sprite = calloc(1, sizeof(sprite_content));
	if (sprite == NULL)
		return NSERROR_NOMEM;

	error = content__init(&sprite->base, handler, imime_type, params,
			llcache, fallback_charset, quirks);
	if (error != NSERROR_OK) {
		free(sprite);
		return error;
	}

	*c = (struct content *) sprite;

	return NSERROR_OK;
}

/**
 * Convert a CONTENT_SPRITE for display.
 *
 * No conversion is necessary. We merely read the sprite dimensions.
 */

bool sprite_convert(struct content *c)
{
	sprite_content *sprite = (sprite_content *) c;
	os_error *error;
	int w, h;
	union content_msg_data msg_data;
	const uint8_t *source_data;
	size_t source_size;
	const void *sprite_data;
	char *title;

	source_data = content__get_source_data(c, &source_size);

	sprite_data = source_data - 4;
	osspriteop_area *area = (osspriteop_area*) sprite_data;
	sprite->data = area;

	/* check for bad data */
	if ((int)source_size + 4 != area->used) {
		msg_data.errordata.errorcode = NSERROR_UNKNOWN;
		msg_data.errordata.errormsg = messages_get("BadSprite");
		content_broadcast(c, CONTENT_MSG_ERROR, &msg_data);
		return false;
	}

	error = xosspriteop_read_sprite_info(osspriteop_PTR,
			(osspriteop_area *)0x100,
			(osspriteop_id) ((char *) area + area->first),
			&w, &h, NULL, NULL);
	if (error) {
		NSLOG(netsurf, INFO,
		      "xosspriteop_read_sprite_info: 0x%x: %s",
		      error->errnum,
		      error->errmess);
		msg_data.errordata.errorcode = NSERROR_UNKNOWN;
		msg_data.errordata.errormsg = error->errmess;
		content_broadcast(c, CONTENT_MSG_ERROR, &msg_data);
		return false;
	}

	c->width = w;
	c->height = h;

	/* set title text */
	title = messages_get_buff("SpriteTitle",
			nsurl_access_leaf(llcache_handle_get_url(c->llcache)),
			c->width, c->height);
	if (title != NULL) {
		content__set_title(c, title);
		free(title);
	}
	content_set_ready(c);
	content_set_done(c);
	/* Done: update status bar */
	content_set_status(c, "");
	return true;
}


/**
 * Destroy a CONTENT_SPRITE and free all resources it owns.
 */

void sprite_destroy(struct content *c)
{
	/* do not free c->data.sprite.data at it is simply a pointer to
	 * 4 bytes beforec->source_data. */
}


/**
 * Redraw a CONTENT_SPRITE.
 */

bool sprite_redraw(struct content *c, struct content_redraw_data *data,
		const struct rect *clip, const struct redraw_context *ctx)
{
	sprite_content *sprite = (sprite_content *) c;

	if (ctx->plot->flush && (ctx->plot->flush(ctx) != NSERROR_OK))
		return false;

	return image_redraw(sprite->data,
			ro_plot_origin_x + data->x * 2,
			ro_plot_origin_y - data->y * 2,
			data->width, data->height,
			c->width,
			c->height,
			data->background_colour,
			false, false, false,
			IMAGE_PLOT_OS);
}

nserror sprite_clone(const struct content *old, struct content **newc)
{
	sprite_content *sprite;
	nserror error;

	sprite = calloc(1, sizeof(sprite_content));
	if (sprite == NULL)
		return NSERROR_NOMEM;

	error = content__clone(old, &sprite->base);
	if (error != NSERROR_OK) {
		content_destroy(&sprite->base);
		return error;
	}

	/* Simply rerun convert */
	if (old->status == CONTENT_STATUS_READY ||
			old->status == CONTENT_STATUS_DONE) {
		if (sprite_convert(&sprite->base) == false) {
			content_destroy(&sprite->base);
			return NSERROR_CLONE_FAILED;
		}
	}

	*newc = (struct content *) sprite;

	return NSERROR_OK;
}

content_type sprite_content_type(void)
{
	return CONTENT_IMAGE;
}

#endif


/**
 * Returns the bit depth of a sprite
 *
 * \param   s   sprite
 * \return  depth in bpp
 */

byte sprite_bpp(const osspriteop_header *s)
{
	/* bit 31 indicates the presence of a full alpha channel 
	 * rather than a binary mask */
	int type = ((unsigned)s->mode >> osspriteop_TYPE_SHIFT) & 15;
	byte bpp = 0;

	switch (type) {
		case osspriteop_TYPE_OLD:
		{
			bits psr;
			int val;
			if (!xos_read_mode_variable(s->mode, 
					os_MODEVAR_LOG2_BPP, &val, &psr) &&
					!(psr & _C))
				bpp = 1 << val;
		}
		break;
		case osspriteop_TYPE1BPP:  bpp = 1; break;
		case osspriteop_TYPE2BPP:  bpp = 2; break;
		case osspriteop_TYPE4BPP:  bpp = 4; break;
		case osspriteop_TYPE8BPP:  bpp = 8; break;
		case osspriteop_TYPE16BPP: bpp = 16; break;
		case osspriteop_TYPE32BPP: bpp = 32; break;
		case osspriteop_TYPE_CMYK: bpp = 32; break;
	}
	return bpp;
}
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/*
 * Copyright 2003 John M Bell <jmb202@ecs.soton.ac.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Content for image/x-riscos-sprite (RISC OS interface).
 */

#ifndef _NETSURF_RISCOS_SPRITE_H_
#define _NETSURF_RISCOS_SPRITE_H_

#include "utils/config.h"
#include "utils/errors.h"

#ifdef WITH_SPRITE

nserror sprite_init(void);

#else

static inline nserror sprite_init(void)
{
	return NSERROR_OK;
}

#endif

byte sprite_bpp(const osspriteop_header *s);

#endif
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/*
 * Copyright 2016 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Implementation of RISC OS cookie manager.
 */

#include <stdint.h>
#include <stdlib.h>
#include <oslib/wimp.h>

#include "utils/log.h"
#include "utils/nsoption.h"
#include "utils/messages.h"
#include "netsurf/plotters.h"
#include "netsurf/keypress.h"
#include "desktop/cookie_manager.h"

#include "riscos/gui.h"
#include "riscos/wimp.h"
#include "riscos/wimp_event.h"
#include "riscos/dialog.h"
#include "riscos/toolbar.h"
#include "riscos/corewindow.h"
#include "riscos/cookies.h"

struct ro_cookie_window {
	struct ro_corewindow core;
	wimp_menu *menu;
};

/** cookie window is a singleton */
static struct ro_cookie_window *cookie_window = NULL;

/** riscos template for cookie window */
static wimp_window *dialog_cookie_template;


/**
 * callback to draw on drawable area of ro cookie window
 *
 * \param ro_cw The riscos core window structure.
 * \param r The rectangle of the window that needs updating.
 * \param originx The risc os plotter x origin.
 * \param originy The risc os plotter y origin.
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
cookie_draw(struct ro_corewindow *ro_cw,
	       int originx,
	       int originy,
	       struct rect *r)
{
	struct redraw_context ctx = {
		.interactive = true,
		.background_images = true,
		.plot = &ro_plotters
	};

	ro_plot_origin_x = originx;
	ro_plot_origin_y = originy;
	no_font_blending = true;
	cookie_manager_redraw(0, 0, r, &ctx);
	no_font_blending = false;

	return NSERROR_OK;
}


/**
 * callback for keypress on ro cookie window
 *
 * \param ro_cw The ro core window structure.
 * \param nskey The netsurf key code.
 * \return NSERROR_OK if key processed,
 *         NSERROR_NOT_IMPLEMENTED if key not processed
 *         otherwise apropriate error code
 */
static nserror cookie_key(struct ro_corewindow *ro_cw, uint32_t nskey)
{
	if (cookie_manager_keypress(nskey)) {
		return NSERROR_OK;
	}
	return NSERROR_NOT_IMPLEMENTED;
}


/**
 * callback for mouse event on ro cookie window
 *
 * \param ro_cw The ro core window structure.
 * \param mouse_state mouse state
 * \param x location of event
 * \param y location of event
 * \return NSERROR_OK on sucess otherwise apropriate error code.
 */
static nserror
cookie_mouse(struct ro_corewindow *ro_cw,
	     browser_mouse_state mouse_state,
	     int x, int y)
{
	cookie_manager_mouse_action(mouse_state, x, y);

	return NSERROR_OK;
}


/**
 * handle clicks in ro core window toolbar.
 *
 * \param ro_cw The ro core window structure.
 * \param action The button bar action.
 * \return NSERROR_OK if config saved, otherwise apropriate error code
 */
static nserror
cookie_toolbar_click(struct ro_corewindow *ro_cw, button_bar_action action)
{
	switch (action) {
	case TOOLBAR_BUTTON_DELETE:
		cookie_manager_keypress(NS_KEY_DELETE_LEFT);
		break;

	case TOOLBAR_BUTTON_EXPAND:
		cookie_manager_expand(false);
		break;

	case TOOLBAR_BUTTON_COLLAPSE:
		cookie_manager_contract(false);
		break;

	case TOOLBAR_BUTTON_OPEN:
		cookie_manager_expand(true);
		break;

	case TOOLBAR_BUTTON_CLOSE:
		cookie_manager_contract(true);
		break;

	default:
		break;
	}

	return NSERROR_OK;
}


/**
 * Handle updating state of buttons in ro core window toolbar.
 *
 * \param ro_cw The ro core window structure.
 * \return NSERROR_OK if config saved, otherwise apropriate error code
 */
static nserror cookie_toolbar_update(struct ro_corewindow *ro_cw)
{
	ro_toolbar_set_button_shaded_state(ro_cw->toolbar,
			TOOLBAR_BUTTON_DELETE,
			!cookie_manager_has_selection());
	return NSERROR_OK;
}


/**
 * callback for saving of toolbar state in ro cookie window
 *
 * \param ro_cw The ro core window structure.
 * \param config The new toolbar configuration.
 * \return NSERROR_OK if config saved, otherwise apropriate error code
 */
static nserror cookie_toolbar_save(struct ro_corewindow *ro_cw, char *config)
{
	nsoption_set_charp(toolbar_cookies, config);
	ro_gui_save_options();

	return NSERROR_OK;
}


/**
 * Prepare the cookie meu for display
 *
 * \param w The window owning the menu.
 * \param i The icon owning the menu.
 * \param menu	The menu from which the selection was made.
 * \param pointer The pointer shape
 * \return true if action accepted; else false.
 */
static bool
cookie_menu_prepare(wimp_w w,
		    wimp_i i,
		    wimp_menu *menu,
		    wimp_pointer *pointer)
{
	bool selection;
	struct ro_cookie_window *cookiew;

	cookiew = (struct ro_cookie_window *)ro_gui_wimp_event_get_user_data(w);

	if ((cookiew == NULL) ||
	    (menu != cookiew->menu)) {
		return false;
	}

	selection = cookie_manager_has_selection();

	ro_gui_menu_set_entry_shaded(menu, TREE_SELECTION, !selection);
	ro_gui_menu_set_entry_shaded(menu, TREE_CLEAR_SELECTION, !selection);

	ro_gui_menu_set_entry_shaded(menu, TOOLBAR_BUTTONS,
			ro_toolbar_menu_option_shade(cookiew->core.toolbar));
	ro_gui_menu_set_entry_ticked(menu, TOOLBAR_BUTTONS,
			ro_toolbar_menu_buttons_tick(cookiew->core.toolbar));

	ro_gui_menu_set_entry_shaded(menu, TOOLBAR_EDIT,
			ro_toolbar_menu_edit_shade(cookiew->core.toolbar));
	ro_gui_menu_set_entry_ticked(menu, TOOLBAR_EDIT,
			ro_toolbar_menu_edit_tick(cookiew->core.toolbar));

	return true;
}


/**
 * Handle submenu warnings for the cookies menu
 *
 * \param w The window owning the menu.
 * \param i The icon owning the menu.
 * \param menu The menu to which the warning applies.
 * \param selection The wimp menu selection data.
 * \param action The selected menu action.
 */
static void
cookie_menu_warning(wimp_w w,
		    wimp_i i,
		    wimp_menu *menu,
		    wimp_selection *selection,
		    menu_action action)
{
	/* Do nothing */
}


/**
 * Handle selections from the cookies menu
 *
 * \param w The window owning the menu.
 * \param i The icon owning the menu.
 * \param menu The menu from which the selection was made.
 * \param selection The wimp menu selection data.
 * \param action The selected menu action.
 * \return true if action accepted; else false.
 */
static bool
cookie_menu_select(wimp_w w,
		   wimp_i i,
		   wimp_menu *menu,
		   wimp_selection *selection,
		   menu_action action)
{
	struct ro_cookie_window *cookiew;

	cookiew = (struct ro_cookie_window *)ro_gui_wimp_event_get_user_data(w);

	if ((cookiew == NULL) ||
	    (menu != cookiew->menu)) {
		return false;
	}

	switch (action) {
	case TREE_EXPAND_ALL:
		cookie_manager_expand(false);
		return true;

	case TREE_EXPAND_FOLDERS:
		cookie_manager_expand(true);
		return true;

	case TREE_EXPAND_LINKS:
		cookie_manager_expand(false);
		return true;

	case TREE_COLLAPSE_ALL:
		cookie_manager_contract(true);
		return true;

	case TREE_COLLAPSE_FOLDERS:
		cookie_manager_contract(true);
		return true;

	case TREE_COLLAPSE_LINKS:
		cookie_manager_contract(false);
		return true;

	case TREE_SELECTION_DELETE:
		cookie_manager_keypress(NS_KEY_DELETE_LEFT);
		return true;

	case TREE_SELECT_ALL:
		cookie_manager_keypress(NS_KEY_SELECT_ALL);
		return true;

	case TREE_CLEAR_SELECTION:
		cookie_manager_keypress(NS_KEY_CLEAR_SELECTION);
		return true;

	case TOOLBAR_BUTTONS:
		ro_toolbar_set_display_buttons(cookiew->core.toolbar,
			!ro_toolbar_get_display_buttons(cookiew->core.toolbar));
		return true;

	case TOOLBAR_EDIT:
		ro_toolbar_toggle_edit(cookiew->core.toolbar);
		return true;

	default:
		return false;
	}

	return false;
}


/**
 * Creates the window for the cookie tree.
 *
 * \return NSERROR_OK on success else appropriate error code on faliure.
 */
static nserror ro_cookie_init(void)
{
	os_error *error;
	struct ro_cookie_window *ncwin;
	nserror res;
	static const struct ns_menu cookie_menu_def = {
		"Cookies", {
			{ "Cookies", NO_ACTION, 0 },
			{ "Cookies.Expand", TREE_EXPAND_ALL, 0 },
			{ "Cookies.Expand.All", TREE_EXPAND_ALL, 0 },
			{ "Cookies.Expand.Folders", TREE_EXPAND_FOLDERS, 0 },
			{ "Cookies.Expand.Links", TREE_EXPAND_LINKS, 0 },
			{ "Cookies.Collapse", TREE_COLLAPSE_ALL, 0 },
			{ "Cookies.Collapse.All", TREE_COLLAPSE_ALL, 0 },
			{ "Cookies.Collapse.Folders", TREE_COLLAPSE_FOLDERS, 0 },
			{ "Cookies.Collapse.Links", TREE_COLLAPSE_LINKS, 0 },
			{ "Cookies.Toolbars", NO_ACTION, 0 },
			{ "_Cookies.Toolbars.ToolButtons", TOOLBAR_BUTTONS, 0 },
			{ "Cookies.Toolbars.EditToolbar",TOOLBAR_EDIT, 0 },
			{ "Selection", TREE_SELECTION, 0 },
			{ "Selection.Delete", TREE_SELECTION_DELETE, 0 },
			{ "SelectAll", TREE_SELECT_ALL, 0 },
			{ "Clear", TREE_CLEAR_SELECTION, 0 },
			{ NULL, 0, 0}
		}
	};

	static const struct button_bar_buttons cookies_toolbar_buttons[] = {
		{ "delete", TOOLBAR_BUTTON_DELETE, TOOLBAR_BUTTON_NONE, '0', "0"},
		{ "expand", TOOLBAR_BUTTON_EXPAND, TOOLBAR_BUTTON_COLLAPSE, '1', "1"},
		{ "open", TOOLBAR_BUTTON_OPEN, TOOLBAR_BUTTON_CLOSE, '2', "2"},
		{ NULL, TOOLBAR_BUTTON_NONE, TOOLBAR_BUTTON_NONE, '\0', ""}
	};

	if (cookie_window != NULL) {
		return NSERROR_OK;
	}

	ncwin = calloc(1, sizeof(*ncwin));
	if (ncwin == NULL) {
		return NSERROR_NOMEM;
	}

	/* create window from template */
	error = xwimp_create_window(dialog_cookie_template, &ncwin->core.wh);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_create_window: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		free(ncwin);
		return NSERROR_NOMEM;
	}

	ro_gui_set_window_title(ncwin->core.wh, messages_get("Cookies"));

	ncwin->core.draw = cookie_draw;
	ncwin->core.key = cookie_key;
	ncwin->core.mouse = cookie_mouse;
	ncwin->core.toolbar_click = cookie_toolbar_click;
	ncwin->core.toolbar_save = cookie_toolbar_save;
	/* update is not valid untill cookie manager is initialised */
	ncwin->core.toolbar_update = NULL;

	/* initialise core window */
	res = ro_corewindow_init(&ncwin->core,
				 cookies_toolbar_buttons,
				 nsoption_charp(toolbar_cookies),
				 THEME_STYLE_COOKIES_TOOLBAR,
				 "HelpCookiesToolbar");
	if (res != NSERROR_OK) {
		free(ncwin);
		return res;
	}

	res = cookie_manager_init(ncwin->core.cb_table,
				  (struct core_window *)ncwin);
	if (res != NSERROR_OK) {
		free(ncwin);
		return res;
	}

	/* setup toolbar update post cookie manager initialisation */
	ncwin->core.toolbar_update = cookie_toolbar_update;
	cookie_toolbar_update(&ncwin->core);

	/* Build the cookies window menu. */
	ncwin->menu = ro_gui_menu_define_menu(&cookie_menu_def);

	ro_gui_wimp_event_register_menu(ncwin->core.wh,
					ncwin->menu, false, false);
	ro_gui_wimp_event_register_menu_prepare(ncwin->core.wh,
						cookie_menu_prepare);
	ro_gui_wimp_event_register_menu_selection(ncwin->core.wh,
						  cookie_menu_select);
	ro_gui_wimp_event_register_menu_warning(ncwin->core.wh,
						cookie_menu_warning);

	/* memoise window so it can be represented when necessary
	 * instead of recreating every time.
	 */
	cookie_window = ncwin;

	return NSERROR_OK;
}


/* exported interface documented in riscos/cookies.h */
nserror ro_gui_cookies_present(const char *search_term)
{
	nserror res;

	res = ro_cookie_init();
	if (res == NSERROR_OK) {
		NSLOG(netsurf, INFO, "Presenting");
		ro_gui_dialog_open_top(cookie_window->core.wh,
				       cookie_window->core.toolbar,
				       600, 800);
		if (search_term != NULL) {
			res = cookie_manager_set_search_string(search_term);
		}
	} else {
		NSLOG(netsurf, INFO, "Failed presenting code %d", res);
	}

	return res;
}


/* exported interface documented in riscos/cookies.h */
void ro_gui_cookies_initialise(void)
{
	dialog_cookie_template = ro_gui_dialog_load_template("tree");
}


/* exported interface documented in riscos/cookies.h */
nserror ro_gui_cookies_finalise(void)
{
	nserror res;

	if (cookie_window == NULL) {
		return NSERROR_OK;
	}

	res = cookie_manager_fini();
	if (res == NSERROR_OK) {
		res = ro_corewindow_fini(&cookie_window->core);

		free(cookie_window);
		cookie_window = NULL;
	}

	return res;
}


/* exported interface documented in riscos/cookies.h */
bool ro_gui_cookies_check_window(wimp_w wh)
{
	if ((cookie_window != NULL) &&
	    (cookie_window->core.wh == wh)) {
		return true;
	}
	return false;
}


/* exported interface documented in riscos/cookies.h */
bool ro_gui_cookies_check_menu(wimp_menu *menu)
{
	if ((cookie_window != NULL) &&
	    (cookie_window->menu == menu)) {
		return true;
	}
	return false;
}







netsurf-vince/pdf/frontends/riscos/cookies.h

/*
 * Copyright 2006 Richard Wilson <info@tinct.net>
 * Copyright 2010 Stephen Fryatt <stevef@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Interface to riscos cookie viewing using riscos core window.
 *
 * The interface assumes there is only a single cookie window which is
 * presented (shown) when asked for and hidden by usual toolkit
 * mechanics.
 *
 * The destructor is called once during browser shutdown
 */

#ifndef NETSURF_RISCOS_COOKIES_H
#define NETSURF_RISCOS_COOKIES_H

/**
 * initialise the cookies window template ready for subsequent use.
 */
void ro_gui_cookies_initialise(void);

/**
 * make the cookie window visible.
 *
 * \return NSERROR_OK on success else appropriate error code on faliure.
 */
nserror ro_gui_cookies_present(const char *search_term);

/**
 * Free any resources allocated for the cookie window.
 *
 * \return NSERROR_OK on success else appropriate error code on faliure.
 */
nserror ro_gui_cookies_finalise(void);

/**
 * check if window handle is for the cookies window
 */
bool ro_gui_cookies_check_window(wimp_w window);

/**
 * check if menu handle is for the cookies menu
 */
bool ro_gui_cookies_check_menu(wimp_menu *menu);

#endif /* NETSURF_RISCOS_COOKIES_H */







netsurf-vince/pdf/frontends/riscos/corewindow.c

/*
 * Copyright 2016 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * RISC OS generic core window implementation.
 *
 * Provides interface for core renderers to a risc os drawing area.
 *
 * This module is an object that must be encapsulated. Client users
 * should embed a struct ro_corewindow at the beginning of their
 * context for this display surface, fill in relevant data and then
 * call ro_corewindow_init()
 *
 * The ro core window structure requires the callback for draw, key
 * and mouse operations.
 */

#include <stdint.h>
#include <oslib/wimp.h>

#include "utils/log.h"
#include "netsurf/types.h"
#include "netsurf/mouse.h"
#include "netsurf/keypress.h"

#include "riscos/wimp_event.h"
#include "riscos/dialog.h"
#include "riscos/gui.h"
#include "riscos/window.h"
#include "riscos/toolbar.h"
#include "riscos/mouse.h"
#include "riscos/wimputils.h"
#include "riscos/corewindow.h"

#ifndef wimp_KEY_END
#define wimp_KEY_END wimp_KEY_COPY
#endif

/**
 * Update a windows scrollbars.
 *
 * in the wimp this is done by setting the extent and calling window open
 */
static void update_scrollbars(struct ro_corewindow *ro_cw, wimp_open *open)
{
	os_error *error;
	int extent_width;
	int extent_height;
	os_box extent;

	NSLOG(netsurf, INFO, "RO corewindow context %p", ro_cw);

	/* extent of content in not smaller than window so start there */
	extent_width = open->visible.x1 - open->visible.x0;
	extent_height = open->visible.y0 - open->visible.y1;
	NSLOG(netsurf, INFO,
	      "extent w:%d h:%d content w:%d h:%d origin h:%d", extent_width,
	      extent_height, ro_cw->content_width, ro_cw->content_height,
	      ro_cw->origin_y);
	if (ro_cw->content_width > extent_width) {
		extent_width = ro_cw->content_width;
	}
	if (extent_height > (ro_cw->origin_y + ro_cw->content_height)) {
		extent_height = ro_cw->origin_y + ro_cw->content_height;
	}
	NSLOG(netsurf, INFO, "extent w:%d h:%d", extent_width, extent_height);
	extent.x0 = 0;
	extent.y0 = extent_height;
	extent.x1 = extent_width;
	extent.y1 = 0;

	error = xwimp_set_extent(ro_cw->wh, &extent);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_set_extent: 0x%x: %s",
		      error->errnum, error->errmess);
		return;
	}

	error = xwimp_open_window(open);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_open_window: 0x%x: %s",
		      error->errnum, error->errmess);
	}
}


/**
 * wimp callback on redraw event
 */
static void ro_cw_redraw(wimp_draw *redraw)
{
	struct ro_corewindow *ro_cw;
	osbool more;
	os_error *error;
	struct rect r;
	int origin_x;
	int origin_y;

	ro_cw = (struct ro_corewindow *)ro_gui_wimp_event_get_user_data(redraw->w);

	error = xwimp_redraw_window(redraw, &more);
	while ((error == NULL) && (more)) {
		/* compute rectangle to redraw */
		origin_x = redraw->box.x0 - redraw->xscroll;
		origin_y = redraw->box.y1 + ro_cw->origin_y - redraw->yscroll;

		r.x0 = (redraw->clip.x0 - origin_x) / 2;
		r.y0 = (origin_y - redraw->clip.y1) / 2;
		r.x1 = r.x0 + ((redraw->clip.x1 - redraw->clip.x0) / 2);
		r.y1 = r.y0 + ((redraw->clip.y1 - redraw->clip.y0) / 2);

		/* call the draw callback */
		ro_cw->draw(ro_cw, origin_x, origin_y, &r);

		error = xwimp_get_rectangle(redraw, &more);
	}
	if (error != NULL) {
		NSLOG(netsurf, INFO, "xwimp_redraw_window: 0x%x: %s",
		      error->errnum, error->errmess);
	}

}

static void ro_cw_scroll(wimp_scroll *scroll)
{
	os_error *error;
	int page_x;
	int page_y;
	struct ro_corewindow *ro_cw;
	wimp_open open;
	wimp_window_state state;

	ro_cw = (struct ro_corewindow *)ro_gui_wimp_event_get_user_data(scroll->w);
	NSLOG(netsurf, INFO, "RO corewindow context %p", ro_cw);

	state.w = ro_cw->wh;
	error = xwimp_get_window_state(&state);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_state: 0x%x: %s",
		      error->errnum, error->errmess);
		return;
	}

	/* Don't try to update window if it's closed */
	if (!(state.flags & wimp_WINDOW_OPEN)) {
		return;
	}

	page_x = scroll->visible.x1 - scroll->visible.x0 - 32;
	page_y = scroll->visible.y1 - scroll->visible.y0 - 32;

	page_y += ro_cw->origin_y;

	open.w = scroll->w;
	open.visible = scroll->visible;
	open.next = scroll->next;

	switch (scroll->xmin) {
	case wimp_SCROLL_PAGE_LEFT:
		open.xscroll = scroll->xscroll - page_x;
		break;

	case wimp_SCROLL_COLUMN_LEFT:
		open.xscroll = scroll->xscroll - 32;
		break;

	case wimp_SCROLL_COLUMN_RIGHT:
		open.xscroll = scroll->xscroll + 32;
		break;

	case wimp_SCROLL_PAGE_RIGHT:
		open.xscroll = scroll->xscroll + page_x;
		break;

	default:
		open.xscroll = scroll->xscroll + ((page_x * (scroll->xmin>>2)) >> 2);
		break;
	}

	switch (scroll->ymin) {
	case wimp_SCROLL_PAGE_UP:
		open.yscroll = scroll->yscroll + page_y;
		break;

	case wimp_SCROLL_LINE_UP:
		open.yscroll = scroll->yscroll + 32;
		break;

	case wimp_SCROLL_LINE_DOWN:
		open.yscroll = scroll->yscroll - 32;
		break;

	case wimp_SCROLL_PAGE_DOWN:
		open.yscroll = scroll->yscroll - page_y;
		break;

	default:
		open.yscroll = scroll->yscroll + ((page_y * (scroll->ymin>>2)) >> 2);
		break;
	}

	error = xwimp_open_window(&open);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_open_window: 0x%x: %s",
		      error->errnum, error->errmess);
	}

}



/**
 * Track the mouse under Null Polls from the wimp, to support dragging.
 *
 * \param pointer Pointer to a Wimp Pointer block.
 * \param data NULL to allow use as a ro_mouse callback.
 */
static void ro_cw_mouse_at(wimp_pointer *pointer, void *data)
{
	os_error *error;
	struct ro_corewindow *ro_cw;
	wimp_window_state state;
	int xpos, ypos;
	browser_mouse_state mouse;

	/* ignore menu clicks */
	if (pointer->buttons & (wimp_CLICK_MENU)) {
		return;
	}

	ro_cw = (struct ro_corewindow *)ro_gui_wimp_event_get_user_data(pointer->w);
	if (ro_cw == NULL) {
		NSLOG(netsurf, INFO, "no corewindow conext for window: 0x%x",
		      (unsigned int)pointer->w);
		return;
	}
	NSLOG(netsurf, INFO, "RO corewindow context %p", ro_cw);

	/* Not a Menu click. */
	state.w = pointer->w;
	error = xwimp_get_window_state(&state);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_state: 0x%x: %s",
		      error->errnum, error->errmess);
		return;
	}

	/* Convert the returned mouse coordinates into
	 * NetSurf's internal units.
	 */
	xpos = ((pointer->pos.x - state.visible.x0) + state.xscroll) / 2;
	ypos = ((state.visible.y1 - pointer->pos.y) -
		state.yscroll + ro_cw->origin_y) / 2;

	/* if no drag in progress report hover */
	if (ro_cw->drag_status == CORE_WINDOW_DRAG_NONE) {
		mouse = BROWSER_MOUSE_HOVER;
	} else {
		/* Start to process the mouse click. */
		mouse = ro_gui_mouse_drag_state(pointer->buttons,
						wimp_BUTTON_DOUBLE_CLICK_DRAG);

		ro_cw->mouse(ro_cw, mouse, xpos, ypos);
	}

	if (!(mouse & BROWSER_MOUSE_DRAG_ON)) {
		ro_cw->mouse(ro_cw, BROWSER_MOUSE_HOVER, xpos, ypos);
		ro_cw->drag_status = CORE_WINDOW_DRAG_NONE;
	}

	ro_cw->toolbar_update(ro_cw);
}

/**
 * Process RISC OS User Drag Box events which relate to us: in effect, drags
 * started by ro_cw_drag_start().
 *
 * \param drag Pointer to the User Drag Box Event block.
 * \param data NULL to allow use as a ro_mouse callback.
 */
static void ro_cw_drag_end(wimp_dragged *drag, void *data)
{
	os_error *error;

	error = xwimp_drag_box((wimp_drag *) -1);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_drag_box: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}

	error = xwimp_auto_scroll(0, NULL, NULL);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_auto_scroll: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}
}


/**
 * Start a RISC OS drag event to reflect on screen what is happening
 * during the core tree drag.
 *
 * \param ro_cw The RO corewindow to which the drag is attached.
 * \param pointer The RO pointer event data block starting the drag.
 * \param state The RO window state block for the treeview window.
 */
static void
ro_cw_drag_start(struct ro_corewindow *ro_cw,
		 wimp_pointer *pointer,
		 wimp_window_state *state)
{
	os_error *error;
	wimp_drag drag;
	wimp_auto_scroll_info auto_scroll;

	drag.w = ro_cw->wh;
	drag.bbox.x0 = state->visible.x0;
	drag.bbox.y0 = state->visible.y0;
	drag.bbox.x1 = state->visible.x1;
	drag.bbox.y1 = state->visible.y1 - ro_toolbar_height(ro_cw->toolbar) - 2;

	switch (ro_cw->drag_status) {
	case CORE_WINDOW_DRAG_SELECTION:
		drag.type = wimp_DRAG_USER_RUBBER;

		drag.initial.x0 = pointer->pos.x;
		drag.initial.y0 = pointer->pos.y;
		drag.initial.x1 = pointer->pos.x;
		drag.initial.y1 = pointer->pos.y;
		break;

	case CORE_WINDOW_DRAG_MOVE:
		drag.type = wimp_DRAG_USER_POINT;

		drag.initial.x0 = pointer->pos.x - 4;
		drag.initial.y0 = pointer->pos.y - 48;
		drag.initial.x1 = pointer->pos.x + 48;
		drag.initial.y1 = pointer->pos.y + 4;
		break;

	default:
		/* No other drag types are supported. */
		break;
	}

	NSLOG(netsurf, INFO, "Drag start...");

	error = xwimp_drag_box_with_flags(&drag,
			wimp_DRAG_BOX_KEEP_IN_LINE | wimp_DRAG_BOX_CLIP);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_drag_box: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	} else {
		auto_scroll.w = ro_cw->wh;
		auto_scroll.pause_zone_sizes.x0 = 80;
		auto_scroll.pause_zone_sizes.y0 = 80;
		auto_scroll.pause_zone_sizes.x1 = 80;
		auto_scroll.pause_zone_sizes.y1 = 80 + ro_toolbar_height(ro_cw->toolbar);
		auto_scroll.pause_duration = 0;
		auto_scroll.state_change = (void *) 1;

		error = xwimp_auto_scroll(wimp_AUTO_SCROLL_ENABLE_VERTICAL,
				&auto_scroll, NULL);
		if (error) {
			NSLOG(netsurf, INFO, "xwimp_auto_scroll: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("WimpError", error->errmess);
		}

		ro_mouse_drag_start(ro_cw_drag_end, ro_cw_mouse_at, NULL, NULL);
	}
}


/**
 * Handle Pointer Leaving Window events.
 *
 * These events are delivered as the termination callback handler from
 * ro_mouse's mouse tracking.
 *
 * \param leaving The Wimp_PointerLeavingWindow block.
 * \param data NULL data pointer.
 */
static void ro_cw_pointer_leaving(wimp_leaving *leaving, void *data)
{
	struct ro_corewindow *ro_cw;

	ro_cw = (struct ro_corewindow *)ro_gui_wimp_event_get_user_data(leaving->w);
	if (ro_cw == NULL) {
		NSLOG(netsurf, INFO, "no corewindow conext for window: 0x%x",
		      (unsigned int)leaving->w);
		return;
	}

	ro_cw->mouse(ro_cw, BROWSER_MOUSE_LEAVE, 0, 0);
}


/**
 * Wimp callback on pointer entering window.
 *
 * The wimp has issued an event to the window because the pointer has
 * entered it.
 *
 * \param entering The entering event to be processed
 */
static void ro_cw_pointer_entering(wimp_entering *entering)
{
	ro_mouse_track_start(ro_cw_pointer_leaving, ro_cw_mouse_at, NULL);
}


/**
 * Wimp callback on window open event.
 *
 * The wimp has issued an event to the window because an attempt has
 * been made to open or resize it. This requires the new dimensions to
 * be calculated and set within the wimp.
 *
 * \param open The open event to be processed
 */
static void ro_cw_open(wimp_open *open)
{
	struct ro_corewindow *ro_cw;

	ro_cw = (struct ro_corewindow *)ro_gui_wimp_event_get_user_data(open->w);

	update_scrollbars(ro_cw, open);
}

static bool ro_cw_mouse_click(wimp_pointer *pointer)
{
	os_error *error;
	wimp_window_state state;
	int xpos, ypos;
	browser_mouse_state mouse = 0;
	bool handled = false;
	struct ro_corewindow *ro_cw;

	ro_cw = (struct ro_corewindow *)ro_gui_wimp_event_get_user_data(pointer->w);
	NSLOG(netsurf, INFO, "RO corewindow context %p", ro_cw);


	state.w = ro_cw->wh;
	error = xwimp_get_window_state(&state);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_state: 0x%x: %s",
		      error->errnum, error->errmess);
		return false;
	}

	/* Convert the returned mouse coordinates into NetSurf's internal
	 * units.
	 */
	xpos = ((pointer->pos.x - state.visible.x0) + state.xscroll) / 2;
	ypos = ((state.visible.y1 - pointer->pos.y) -
		state.yscroll + ro_cw->origin_y) / 2;

	if (pointer->buttons != wimp_CLICK_MENU) {
		mouse = ro_gui_mouse_click_state(pointer->buttons,
						 wimp_BUTTON_DOUBLE_CLICK_DRAG);

		/* Give the window input focus on Select-clicks.  This wouldn't
		 * be necessary if the core used the RISC OS caret.
		 */
		if (mouse & BROWSER_MOUSE_CLICK_1) {
			xwimp_set_caret_position(ro_cw->wh,
						 -1, -100, -100, 32, -1);
		}
	}

	/* call the mouse callback */
	if (mouse != 0) {
		ro_cw->mouse(ro_cw, mouse, xpos, ypos);

		/* If it's a visible drag, start the RO side of the visible
		 * effects.
		 */
		if ((ro_cw->drag_status == CORE_WINDOW_DRAG_SELECTION) ||
		    (ro_cw->drag_status == CORE_WINDOW_DRAG_MOVE)) {
			ro_cw_drag_start(ro_cw, pointer, &state);
		}

		ro_cw->toolbar_update(ro_cw);
	}

	/* Special actions for some mouse buttons.  Adjust closes the dialog;
	 * Menu opens a menu.  For the latter, we assume that the owning module
	 * will have attached a window menu to our parent window with the auto
	 * flag unset (so that we can fudge the selection above).  If it hasn't,
	 * the call will quietly fail.
	 *
	 * \TODO -- Adjust-click close isn't a perfect copy of what the RO
	 *          version did: adjust clicks anywhere close the tree, and
	 *          selections persist.
	 */
	switch(pointer->buttons) {
	case wimp_CLICK_ADJUST:
		if (handled) {
			ro_gui_dialog_close(ro_cw->wh);
		}
		break;

	case wimp_CLICK_MENU:
		ro_gui_wimp_event_process_window_menu_click(pointer);
		break;
	}

	return true;
}

static bool ro_cw_keypress(wimp_key *key)
{
	uint32_t c;
	struct ro_corewindow *ro_cw;
	nserror res;

	ro_cw = (struct ro_corewindow *)ro_gui_wimp_event_get_user_data(key->w);
	NSLOG(netsurf, INFO, "RO corewindow context %p", ro_cw);

	c = (uint32_t) key->c;

	if ((unsigned)c < 0x20 ||
	    (0x7f <= c && c <= 0x9f) ||
	    (c & IS_WIMP_KEY)) {
		/* Munge control keys into unused control chars */
		/* We can't map onto 1->26 (reserved for ctrl+<qwerty>
		   That leaves 27->31 and 128->159 */
		switch (c & ~IS_WIMP_KEY) {
		case wimp_KEY_TAB:
			c = 9;
			break;

		case wimp_KEY_SHIFT | wimp_KEY_TAB:
			c = 11;
			break;

		/* cursor movement keys */
		case wimp_KEY_HOME:
		case wimp_KEY_CONTROL | wimp_KEY_LEFT:
			c = NS_KEY_LINE_START;
			break;

		case wimp_KEY_END:
			if (os_version >= RISCOS5)
				c = NS_KEY_LINE_END;
			else
				c = NS_KEY_DELETE_RIGHT;
			break;

		case wimp_KEY_CONTROL | wimp_KEY_RIGHT:
			c = NS_KEY_LINE_END;
			break;

		case wimp_KEY_CONTROL | wimp_KEY_UP:
			c = NS_KEY_TEXT_START;
			break;

		case wimp_KEY_CONTROL | wimp_KEY_DOWN:
			c = NS_KEY_TEXT_END;
			break;

		case wimp_KEY_SHIFT | wimp_KEY_LEFT:
			c = NS_KEY_WORD_LEFT;
			break;

		case wimp_KEY_SHIFT | wimp_KEY_RIGHT:
			c = NS_KEY_WORD_RIGHT;
			break;

		case wimp_KEY_SHIFT | wimp_KEY_UP:
			c = NS_KEY_PAGE_UP;
			break;

		case wimp_KEY_SHIFT | wimp_KEY_DOWN:
			c = NS_KEY_PAGE_DOWN;
			break;

		case wimp_KEY_LEFT:
			c = NS_KEY_LEFT;
			break;

		case wimp_KEY_RIGHT:
			c = NS_KEY_RIGHT;
			break;

		case wimp_KEY_UP:
			c = NS_KEY_UP;
			break;

		case wimp_KEY_DOWN:
			c = NS_KEY_DOWN;
			break;

		/* editing */
		case wimp_KEY_CONTROL | wimp_KEY_END:
			c = NS_KEY_DELETE_LINE_END;
			break;

		case wimp_KEY_DELETE:
			if (ro_gui_ctrl_pressed())
				c = NS_KEY_DELETE_LINE_START;
			else if (os_version < RISCOS5)
				c = NS_KEY_DELETE_LEFT;
			break;

		default:
			break;
		}
	}

	if (!(c & IS_WIMP_KEY)) {
		res = ro_cw->key(ro_cw, c);
		if (res == NSERROR_OK) {
			ro_cw->toolbar_update(ro_cw);
			return true;
		}
	}

	return false;
}


/**
 * Update a corewindow toolbar to a new size.
 *
 * \param ctx Context as passed to toolbar creation.
 */
static void cw_tb_size(void *ctx)
{
	struct ro_corewindow *ro_cw;
	wimp_window_state state;
	os_error *error;

	ro_cw = (struct ro_corewindow *)ctx;

	ro_cw->origin_y = -(ro_toolbar_height(ro_cw->toolbar));

	state.w = ro_cw->wh;
	error = xwimp_get_window_state(&state);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_state: 0x%x: %s",
		      error->errnum, error->errmess);
		return;
	}

	error = xwimp_force_redraw(ro_cw->wh,
				   0, state.visible.y0 - state.visible.y1,
				   state.visible.x1 - state.visible.x0, 0);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_force_redraw: 0x%x: %s",
		      error->errnum, error->errmess);
		return;
	}
}


/**
 * Update a corewindow toolbar to use a new theme.
 *
 * \param ctx Context as passed to toolbar creation.
 * \param exists true if the bar still exists; else false.
 */
static void cw_tb_theme(void *ctx, bool exists)
{
	if (exists) {
		cw_tb_size(ctx);
	}
}


/**
 * Allow a corewindow toolbar button state to be updated.
 *
 * \param ctx Context as passed to toolbar creation.
 */
static void cw_tb_update(void *ctx)
{
	struct ro_corewindow *ro_cw;

	ro_cw = (struct ro_corewindow *)ctx;

	ro_cw->toolbar_update(ro_cw);
}


/**
 * Respond to user actions (click) in a corewindow.
 *
 * \param ctx Context as passed to toolbar creation.
 * \param action_type type of action on toolbar
 * \param action data for action.
 */
static void
cw_tb_click(void *ctx,
	    toolbar_action_type action_type,
	    union toolbar_action action)
{
	struct ro_corewindow *ro_cw;

	ro_cw = (struct ro_corewindow *)ctx;

	if (action_type == TOOLBAR_ACTION_BUTTON) {
		ro_cw->toolbar_click(ro_cw, action.button);
		ro_cw->toolbar_update(ro_cw);
	}
}


/**
 * Save positions of core window toolbar buttons.
 *
 * \param ctx Context as passed to toolbar creation.
 * \param config The new button config string.
 */
static void cw_tb_save(void *ctx, char *config)
{
	struct ro_corewindow *ro_cw;

	ro_cw = (struct ro_corewindow *)ctx;

	ro_cw->toolbar_save(ro_cw, config);
}



/**
 * riscos core window toolbar callbacks
 */
static const struct toolbar_callbacks corewindow_toolbar_callbacks = {
	.theme_update = cw_tb_theme,
	.change_size = cw_tb_size,
	.update_buttons = cw_tb_update,
	.user_action = cw_tb_click,
	.save_buttons = cw_tb_save,
};


/**
 * callback from core to request an invalidation of a window area.
 *
 * The specified area of the window should now be considered
 *  out of date. If the area is NULL the entire window must be
 *  invalidated.
 *
 * \param[in] cw The core window to invalidate.
 * \param[in] r area to redraw or NULL for the entire window area.
 * \return NSERROR_OK on success or appropriate error code.
 */
static nserror
ro_cw_invalidate(struct core_window *cw, const struct rect *r)
{
	struct ro_corewindow *ro_cw = (struct ro_corewindow *)cw;
	os_error *error;
	wimp_window_info info;

	if (r == NULL) {
		info.w = ro_cw->wh;
		error = xwimp_get_window_info_header_only(&info);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xwimp_get_window_info_header_only: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			return NSERROR_INVALID;
		}
	} else {
		/* convert the passed rectangle into RO window dimensions */
		info.extent.x0 = 2 * r->x0;
		info.extent.y0 = (-2 * (r->y0 + (r->y1 - r->y0))) + ro_cw->origin_y;
		info.extent.x1 = 2 * (r->x0 + (r->x1 - r->x0));
		info.extent.y1 = (-2 * r->y0) + ro_cw->origin_y;
	}

	error = xwimp_force_redraw(ro_cw->wh,
				   info.extent.x0, info.extent.y0,
				   info.extent.x1, info.extent.y1);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_force_redraw: 0x%x: %s",
		      error->errnum, error->errmess);
		return NSERROR_INVALID;
	}
	return NSERROR_OK;
}


/**
 * Callback from the core to update the content area size.
 */
static nserror
ro_cw_update_size(struct core_window *cw, int width, int height)
{
	struct ro_corewindow *ro_cw = (struct ro_corewindow *)cw;
	wimp_open open;
	wimp_window_state state;
	os_error *error;

	NSLOG(netsurf, INFO, "content resize from w:%d h:%d to w:%d h:%d",
	      ro_cw->content_width, ro_cw->content_height, width, height);

	ro_cw->content_width = width * 2;
	ro_cw->content_height = -(2 * height);

	state.w = ro_cw->wh;
	error = xwimp_get_window_state(&state);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_state: 0x%x: %s",
		      error->errnum, error->errmess);
		return NSERROR_INVALID;
	}

	/* only update the window if it is open */
	if (state.flags & wimp_WINDOW_OPEN) {
		open.w = ro_cw->wh;
		open.visible = state.visible;
		open.xscroll = state.xscroll;
		open.yscroll = state.yscroll;
		open.next = state.next;

		update_scrollbars(ro_cw, &open);
	}
	return NSERROR_OK;
}


/**
 * Callback from the core to scroll the visible content.
 */
static nserror
ro_cw_get_scroll(const struct core_window *cw, int *x, int *y)
{
	struct ro_corewindow *ro_cw = (struct ro_corewindow *)cw;
	wimp_window_state state = {
		.w = ro_cw->wh,
	};
	os_error *error;

	error = xwimp_get_window_state(&state);
	if (error) {
		NSLOG(netsurf, ERROR, "xwimp_get_window_state: 0x%x: %s",
				error->errnum, error->errmess);
		return NSERROR_INVALID;
	}

	*x =  state.xscroll / 2;
	*y = -state.yscroll / 2;
	return NSERROR_OK;
}


/**
 * Callback from the core to scroll the visible content.
 */
static nserror
ro_cw_set_scroll(struct core_window *cw, int x, int y)
{
	struct ro_corewindow *ro_cw = (struct ro_corewindow *)cw;
	wimp_window_state state = {
		.w = ro_cw->wh,
	};
	os_error *error;

	error = xwimp_get_window_state(&state);
	if (error) {
		NSLOG(netsurf, ERROR, "xwimp_get_window_state: 0x%x: %s",
				error->errnum, error->errmess);
		return NSERROR_INVALID;
	}

	state.xscroll =  x * 2;
	state.yscroll = -y * 2;

	/* only update the window if it is open */
	if (state.flags & wimp_WINDOW_OPEN) {
		update_scrollbars(ro_cw, PTR_WIMP_OPEN(&state));
	}

	return NSERROR_OK;
}


/**
 * Callback from the core to obtain the window viewport dimensions
 *
 * \param[in] cw the core window object
 * \param[out] width to be set to viewport width in px
 * \param[out] height to be set to viewport height in px
 */
static nserror
ro_cw_get_window_dimensions(const struct core_window *cw,
		int *width, int *height)
{
	struct ro_corewindow *ro_cw = (struct ro_corewindow *)cw;
	os_error *error;
	wimp_window_state state;

	state.w = ro_cw->wh;
	error = xwimp_get_window_state(&state);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_state: 0x%x: %s",
		      error->errnum, error->errmess);
		return NSERROR_INVALID;
	}

	*width = (state.visible.x1 - state.visible.x0) / 2;
	*height = (state.visible.y1 - state.visible.y0) / 2;

	/* Account for toolbar height, if present */
	if (ro_cw->toolbar != NULL) {
		*height -= ro_toolbar_full_height(ro_cw->toolbar) / 2;
	}
	if (*height < 0) {
		*height = 0;
	}

	return NSERROR_OK;
}


/**
 * Callback from the core to update the drag status.
 */
static nserror
ro_cw_drag_status(struct core_window *cw, core_window_drag_status ds)
{
	struct ro_corewindow *ro_cw = (struct ro_corewindow *)cw;
	ro_cw->drag_status = ds;

	return NSERROR_OK;
}


struct core_window_callback_table ro_cw_cb_table = {
	.invalidate = ro_cw_invalidate,
	.update_size = ro_cw_update_size,
	.set_scroll = ro_cw_set_scroll,
	.get_scroll = ro_cw_get_scroll,
	.get_window_dimensions = ro_cw_get_window_dimensions,
	.drag_status = ro_cw_drag_status
};

/**
 * dummy toolbar click callback
 *
 */
static nserror dummy_toolbar_click(struct ro_corewindow *ro_cw, button_bar_action action)
{
	return NSERROR_OK;
}

/**
 * dummy toolbar update callback
 */
static nserror dummy_toolbar_update(struct ro_corewindow *ro_cw)
{
	return NSERROR_OK;
}

/**
 * dummy toolbar save callback
 */
static nserror dummy_toolbar_save(struct ro_corewindow *ro_cw, char *config)
{
	return NSERROR_OK;
}

/* exported function documented ro/corewindow.h */
nserror
ro_corewindow_init(struct ro_corewindow *ro_cw,
		   const struct button_bar_buttons *tb_buttons,
		   char *tb_order,
		   theme_style tb_style,
		   const char *tb_help)
{
	/* setup the core window callback table */
	ro_cw->cb_table = &ro_cw_cb_table;

	/* start with the content area being as small as possible */
	ro_cw->content_width = -1;
	ro_cw->content_height = -1;
	ro_cw->origin_y = 0; /* no offset */
	ro_cw->drag_status = CORE_WINDOW_DRAG_NONE; /* no drag */

	/* Create toolbar. */
	if (tb_buttons != NULL) {
		/* ensure toolbar callbacks are always valid so calls
		 * do not have to be conditional
		 */
		if (ro_cw->toolbar_click == NULL) {
			ro_cw->toolbar_click = dummy_toolbar_click;
		}
		if (ro_cw->toolbar_save == NULL) {
			ro_cw->toolbar_save = dummy_toolbar_save;
		}
		if (ro_cw->toolbar_update == NULL) {
			ro_cw->toolbar_update = dummy_toolbar_update;
		}

		ro_cw->toolbar = ro_toolbar_create(NULL,
						   ro_cw->wh,
						   tb_style,
						   TOOLBAR_FLAGS_NONE,
						   &corewindow_toolbar_callbacks,
						   ro_cw,
						   tb_help);
		if (ro_cw->toolbar == NULL) {
			return NSERROR_INIT_FAILED;
		}

		ro_toolbar_add_buttons(ro_cw->toolbar, tb_buttons, tb_order);
		ro_toolbar_rebuild(ro_cw->toolbar);
		ro_cw->origin_y = -(ro_toolbar_height(ro_cw->toolbar));
	} else {
		ro_cw->toolbar = NULL; /* no toolbar */

		/* ensure callback functions are set to defaults when
		 * no toolbar
		 */
		ro_cw->toolbar_click = dummy_toolbar_click;
		ro_cw->toolbar_save = dummy_toolbar_save;
		ro_cw->toolbar_update = dummy_toolbar_update;
	}

	/* setup context for event handlers */
	ro_gui_wimp_event_set_user_data(ro_cw->wh, ro_cw);

	/* register wimp events. */
	ro_gui_wimp_event_register_redraw_window(ro_cw->wh,
			ro_cw_redraw);
	ro_gui_wimp_event_register_scroll_window(ro_cw->wh,
			ro_cw_scroll);
	ro_gui_wimp_event_register_pointer_entering_window(ro_cw->wh,
			ro_cw_pointer_entering);
	ro_gui_wimp_event_register_open_window(ro_cw->wh,
			ro_cw_open);
	ro_gui_wimp_event_register_mouse_click(ro_cw->wh,
			ro_cw_mouse_click);
	ro_gui_wimp_event_register_keypress(ro_cw->wh,
			ro_cw_keypress);

	return NSERROR_OK;
}

/* exported interface documented in ro/corewindow.h */
nserror ro_corewindow_fini(struct ro_corewindow *ro_cw)
{
	ro_gui_wimp_event_finalise(ro_cw->wh);

	/** \todo need to consider freeing of toolbar */

	return NSERROR_OK;
}







netsurf-vince/pdf/frontends/riscos/corewindow.h

/*
 * Copyright 2016 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * RISC OS core window interface
 *
 * This module is an object that must be encapsulated. Client users
 * should embed a struct ro_corewindow at the beginning of their
 * context for this display surface, fill in relevant data and then
 * call ro_corewindow_init()
 */

#ifndef NETSURF_RISCOS_COREWINDOW_H
#define NETSURF_RISCOS_COREWINDOW_H

#include "netsurf/core_window.h"

/**
 * ro core window state
 */
struct ro_corewindow {
	/** window handle */
	wimp_w wh;

	/** toolbar */
	struct toolbar *toolbar;

	/** content plot origin y relative to window */
	int origin_y;

	/** content width */
	int content_width;

	/** content height */
	int content_height;

        /** drag status set by core */
        core_window_drag_status drag_status;

        /** table of callbacks for core window operations */
        struct core_window_callback_table *cb_table;
	
        /**
         * callback to draw on drawable area of ro core window
         *
         * \param ro_cw The riscos core window structure.
	 * \param originx The risc os plotter x origin.
	 * \param originy The risc os plotter y origin.
         * \param r The rectangle of the window that needs updating.
         * \return NSERROR_OK on success otherwise apropriate error code
         */
        nserror (*draw)(struct ro_corewindow *ro_cw, int originx, int originy, struct rect *r);

        /**
         * callback for keypress on ro core window
         *
         * \param ro_cw The ro core window structure.
         * \param nskey The netsurf key code.
         * \return NSERROR_OK if key processed,
         *         NSERROR_NOT_IMPLEMENTED if key not processed
         *         otherwise apropriate error code
         */
        nserror (*key)(struct ro_corewindow *ro_cw, uint32_t nskey);

        /**
         * callback for mouse event on ro core window
         *
         * \param ro_cw The ro core window structure.
         * \param mouse_state mouse state
         * \param x location of event
         * \param y location of event
         * \return NSERROR_OK on sucess otherwise apropriate error code.
         */
        nserror (*mouse)(struct ro_corewindow *ro_cw, browser_mouse_state mouse_state, int x, int y);

	/**
         * callback for clicks in ro core window toolbar.
         *
         * \param ro_cw The ro core window structure.
         * \param action The button bar action.
         * \return NSERROR_OK if config saved, otherwise apropriate error code
         */
        nserror (*toolbar_click)(struct ro_corewindow *ro_cw, button_bar_action action);

	/**
         * callback for updating state of buttons in ro core window toolbar.
         *
         * \param ro_cw The ro core window structure.
         * \return NSERROR_OK if config saved, otherwise apropriate error code
         */
        nserror (*toolbar_update)(struct ro_corewindow *ro_cw);

	/**
         * callback for saving ro core window toolbar state.
         *
         * \param ro_cw The ro core window structure.
         * \param config The new toolbar configuration.
         * \return NSERROR_OK if config saved, otherwise apropriate error code
         */
        nserror (*toolbar_save)(struct ro_corewindow *ro_cw, char *config);

};

/**
 * initialise elements of riscos core window.
 *
 * As a pre-requisite the draw, key and mouse callbacks must be defined
 *
 * \param ro_cw A riscos core window structure to initialise
 * \param tb_buttons toolbar button bar context
 * \param tb_order The order of toolbar buttons
 * \param tb_style The style of toolbar buttons
 * \param tb_help Thh toolbar help text
 * \return NSERROR_OK on successful initialisation otherwise error code.
 */
nserror ro_corewindow_init(struct ro_corewindow *ro_cw, const struct button_bar_buttons *tb_buttons, char *tb_order, theme_style tb_style, const char *tb_help);

/**
 * finalise elements of ro core window.
 *
 * \param ro_cw A riscos core window structure to initialise
 * \return NSERROR_OK on successful finalisation otherwise error code.
 */
nserror ro_corewindow_fini(struct ro_corewindow *ro_cw);


#endif
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/*
 * Copyright 2003 Phil Mellor <monkeyson@users.sourceforge.net>
 * Copyright 2005 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2003 John M Bell <jmb202@ecs.soton.ac.uk>
 * Copyright 2005 Richard Wilson <info@tinct.net>
 * Copyright 2004 Andrew Timmins <atimmins@blueyonder.co.uk>
 * Copyright 2005 Adrian Lees <adrianl@users.sourceforge.net>
 * Copyright 2014 Stephen Fryatt <stevef@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include "utils/config.h"

#include <assert.h>
#include <stddef.h>
#include <stdlib.h>
#include <string.h>
#include <oslib/colourtrans.h>
#include <oslib/osfile.h>
#include <oslib/osgbpb.h>
#include <oslib/osspriteop.h>
#include <oslib/wimp.h>

#include "utils/nsoption.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "utils/nsurl.h"
#include "desktop/version.h"
#include "desktop/searchweb.h"
#include "netsurf/browser_window.h"

#include "riscos/configure.h"
#include "riscos/cookies.h"
#include "riscos/dialog.h"
#include "riscos/local_history.h"
#include "riscos/global_history.h"
#include "riscos/gui.h"
#include "riscos/window.h"
#include "riscos/hotlist.h"
#include "riscos/pageinfo.h"
#include "riscos/menus.h"
#include "riscos/save.h"
#include "riscos/toolbar.h"
#include "riscos/url_complete.h"
#include "riscos/url_suggest.h"
#include "riscos/wimp.h"
#include "riscos/wimp_event.h"
#include "riscos/wimputils.h"

#define ICON_ZOOM_VALUE 1
#define ICON_ZOOM_DEC 2
#define ICON_ZOOM_INC 3
#define ICON_ZOOM_FRAMES 5
#define ICON_ZOOM_CANCEL 7
#define ICON_ZOOM_OK 8

/*	The maximum number of persistent dialogues
*/
#define MAX_PERSISTENT 64


wimp_w dialog_info, dialog_saveas,
	dialog_zoom, dialog_pageinfo, dialog_objinfo, dialog_tooltip,
	dialog_warning,
	dialog_folder, dialog_entry, dialog_search, dialog_print,
	dialog_url_complete, dialog_openurl;

struct gui_window *ro_gui_current_zoom_gui;


/*	A simple mapping of parent and child
*/
static struct {
	wimp_w dialog;
	wimp_w parent;
} persistent_dialog[MAX_PERSISTENT];


static bool ro_gui_dialog_open_url_init(void);
static bool ro_gui_dialog_openurl_apply(wimp_w w);
static bool ro_gui_dialog_open_url_menu_prepare(wimp_w w, wimp_i i,
		wimp_menu *menu, wimp_pointer *pointer);

static bool ro_gui_dialog_zoom_apply(wimp_w w);

/**
 * Load and create dialogs from template file.
 */

void ro_gui_dialog_init(void)
{
	/* warning dialog */
	dialog_warning = ro_gui_dialog_create("warning");
	ro_gui_wimp_event_register_ok(dialog_warning, ICON_WARNING_CONTINUE,
			NULL);
	ro_gui_wimp_event_set_help_prefix(dialog_warning, "HelpWarning");

	/* tooltip for history */
	dialog_tooltip = ro_gui_dialog_create("tooltip");

	/* configure window */
	ro_gui_configure_initialise();

	/* theme installation */
	dialog_theme_install = ro_gui_dialog_create("theme_inst");
	ro_gui_wimp_event_register_cancel(dialog_theme_install,
			ICON_THEME_INSTALL_CANCEL);
	ro_gui_wimp_event_register_ok(dialog_theme_install,
			ICON_THEME_INSTALL_INSTALL,
			ro_gui_theme_install_apply);
	ro_gui_wimp_event_set_help_prefix(dialog_theme_install, "HelpThemeInst");

	/* search */
	ro_gui_search_init();

	/* print */
	ro_gui_print_init();

	/* about us */
	dialog_info = ro_gui_dialog_create("info");
	ro_gui_set_icon_string(dialog_info, 4, netsurf_version, true);
	ro_gui_wimp_event_set_help_prefix(dialog_info, "HelpAppInfo");

	/* page info */
	dialog_pageinfo = ro_gui_dialog_create("pageinfo");
	ro_gui_wimp_event_set_help_prefix(dialog_pageinfo, "HelpPageInfo");

	/* object info */
	dialog_objinfo = ro_gui_dialog_create("objectinfo");
	ro_gui_wimp_event_set_help_prefix(dialog_objinfo, "HelpObjInfo");

	/* save as */
	dialog_saveas = ro_gui_saveas_create("saveas");
	ro_gui_wimp_event_register_button(dialog_saveas, ICON_SAVE_ICON,
			ro_gui_save_start_drag);
	ro_gui_wimp_event_register_text_field(dialog_saveas, ICON_SAVE_PATH);
	ro_gui_wimp_event_register_cancel(dialog_saveas, ICON_SAVE_CANCEL);
	ro_gui_wimp_event_register_ok(dialog_saveas, ICON_SAVE_OK,
			ro_gui_save_ok);
	ro_gui_wimp_event_set_help_prefix(dialog_saveas, "HelpSaveAs");

	/* url suggestion */
	dialog_url_complete = ro_gui_dialog_create("url_suggest");
	ro_gui_wimp_event_register_mouse_click(dialog_url_complete,
			ro_gui_url_complete_click);
	ro_gui_wimp_event_register_pointer_entering_window(dialog_url_complete,
			ro_gui_url_complete_entering);
	ro_gui_wimp_event_register_redraw_window(dialog_url_complete,
			ro_gui_url_complete_redraw);
	ro_gui_wimp_event_set_help_prefix(dialog_url_complete, "HelpAutoURL");

	/* open URL */
	ro_gui_dialog_open_url_init();

	/* scale view */
	dialog_zoom = ro_gui_dialog_create("zoom");
	ro_gui_wimp_event_register_numeric_field(dialog_zoom, ICON_ZOOM_VALUE,
			ICON_ZOOM_INC, ICON_ZOOM_DEC, 10, 1600, 10, 0);
	ro_gui_wimp_event_register_checkbox(dialog_zoom, ICON_ZOOM_FRAMES);
	ro_gui_wimp_event_register_cancel(dialog_zoom, ICON_ZOOM_CANCEL);
	ro_gui_wimp_event_register_ok(dialog_zoom, ICON_ZOOM_OK,
			ro_gui_dialog_zoom_apply);
	ro_gui_wimp_event_set_help_prefix(dialog_zoom, "HelpScaleView");

	/* core window based initialisation done last to allow any
	 * associated dialogues to be set up first.
	 */

	/* hotlist window */
	ro_gui_hotlist_initialise();

	/* local history window */
	ro_gui_local_history_initialise();

	/* global history window */
	ro_gui_global_history_initialise();

	/* cookies window */
	ro_gui_cookies_initialise();

	/* page info window */
	ro_gui_pageinfo_initialise();
}


/**
 * Create a window from a template.
 *
 * \param  template_name  name of template to load
 * \return  window handle
 *
 * Exits through die() on error.
 */

wimp_w ro_gui_dialog_create(const char *template_name)
{
	wimp_window *window;
	wimp_w w;
	os_error *error;

	window = ro_gui_dialog_load_template(template_name);

	/* create window */
	window->sprite_area = gui_sprites;
	error = xwimp_create_window(window, &w);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_create_window: 0x%x: %s",
		      error->errnum, error->errmess);
		xwimp_close_template();
		die(error->errmess);
	}

	/* the window definition is copied by the wimp and may be freed */
	free(window);

	return w;
}


/**
 * Load a template without creating a window.
 *
 * \param  template_name  name of template to load
 * \return  window block
 *
 * Exits through die() on error.
 */

wimp_window * ro_gui_dialog_load_template(const char *template_name)
{
	char name[20];
	int context, window_size, data_size;
	char *data;
	wimp_window *window;
	os_error *error;

	/* Template names must be <= 11 chars long */
	assert(strlen(template_name) <= 11);

	/* wimp_load_template won't accept a const char * */
	strncpy(name, template_name, sizeof name);

	/* find required buffer sizes */
	error = xwimp_load_template(wimp_GET_SIZE, 0, 0, wimp_NO_FONTS,
			name, 0, &window_size, &data_size, &context);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_load_template: 0x%x: %s",
		      error->errnum, error->errmess);
		xwimp_close_template();
		die(error->errmess);
	}
	if (!context) {
		NSLOG(netsurf, INFO, "template '%s' missing", template_name);
		xwimp_close_template();
		die("Template");
	}

	/* allocate space for indirected data and temporary window buffer */
	data = malloc(data_size);
	window = malloc(window_size);
	if (!data || !window) {
		xwimp_close_template();
		die("NoMemory");
	}

	/* load template */
	error = xwimp_load_template(window, data, data + data_size,
			wimp_NO_FONTS, name, 0, 0, 0, 0);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_load_template: 0x%x: %s",
		      error->errnum, error->errmess);
		xwimp_close_template();
		die(error->errmess);
	}

	return window;
}


/**
 * Open a dialog box, centred on the screen.
 */

void ro_gui_dialog_open(wimp_w w)
{
	int screen_x, screen_y, dx, dy;
	wimp_window_state state;
	os_error *error;

	/* find screen centre in os units */
	ro_gui_screen_size(&screen_x, &screen_y);
	screen_x /= 2;
	screen_y /= 2;

	/* centre and open */
	state.w = w;
	error = xwimp_get_window_state(&state);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}
	dx = (state.visible.x1 - state.visible.x0) / 2;
	dy = (state.visible.y1 - state.visible.y0) / 2;
	state.visible.x0 = screen_x - dx;
	state.visible.x1 = screen_x + dx;
	state.visible.y0 = screen_y - dy;
	state.visible.y1 = screen_y + dy;
	state.next = wimp_TOP;
	ro_gui_open_window_request(PTR_WIMP_OPEN(&state));

	/*	Set the caret position */
	ro_gui_set_caret_first(w);
}


/**
 * Close a dialog box.
 */

void ro_gui_dialog_close(wimp_w close)
{
	int i;
	wimp_caret caret;
	wimp_w parent = (wimp_w)-1;
	os_error *error;

	/* Check if we're a persistent window */
	for (i = 0; i < MAX_PERSISTENT; i++) {
		if (persistent_dialog[i].dialog == close) {
			/* We are => invalidate record */
			if (persistent_dialog[i].parent != NULL) {
				parent = persistent_dialog[i].parent;
			}
			persistent_dialog[i].parent = NULL;
			persistent_dialog[i].dialog = NULL;
			break;
		}
	}

	/* Close any child windows */
	ro_gui_dialog_close_persistent(close);

	/*	Give the caret back to the parent window. This code relies on
		the fact that only tree windows and browser windows open
		persistent dialogues, as the caret gets placed to no icon.
	*/
	error = xwimp_get_caret_position(&caret);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_caret_position: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	} else if (caret.w == close) {
		/* Check if we are a persistent window */
		if (i < MAX_PERSISTENT) {
			error = xwimp_set_caret_position(
					parent,
					wimp_ICON_WINDOW, -100, -100,
					32, -1);
			/* parent may have been closed first */
			if ((error) && (error->errnum != 0x287)) {
				NSLOG(netsurf, INFO,
				      "xwimp_set_caret_position: 0x%x: %s",
				      error->errnum,
				      error->errmess);
				ro_warn_user("WimpError", error->errmess);
			}
		}
	}

	error = xwimp_close_window(close);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_close_window: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}
}


/**
 * Moves a window to the top of the stack.
 *
 * If the window is currently closed then:
 *
 *  * The window is opened in the centre of the screen (at the supplied size)
 *  * Any toolbar editing session is stopped
 *  * The scroll position is set to the top of the window
 *
 * If the window is currently open then:
 *
 *  * The window is brought to the top of the stack
 *
 * \param w		the window to show
 * \param toolbar	the toolbar to consider
 * \param width		the window width if it is currently closed (or 0 to retain)
 * \param height	the window height if it is currently closed (or 0 to retain)
 * \return true if the window was previously open
 */
bool ro_gui_dialog_open_top(wimp_w w, struct toolbar *toolbar,
		int width, int height) {
	os_error *error;
	int screen_width, screen_height;
	wimp_window_state state;
	bool open;

	state.w = w;
	error = xwimp_get_window_state(&state);
	if (error) {
		ro_warn_user("WimpError", error->errmess);
		return false;
	}

	/* if we're open we jump to the top of the stack, if not then we
	 * open in the centre of the screen. */
	open = state.flags & wimp_WINDOW_OPEN;
	if (!open) {
		int dimension;
		int scroll_width;
		/* cancel any editing */
		if (ro_toolbar_get_editing(toolbar))
			ro_toolbar_toggle_edit(toolbar);

		/* move to the centre */
		ro_gui_screen_size(&screen_width, &screen_height);
		dimension = ((width == 0) ?
				(state.visible.x1 - state.visible.x0) : width);
		scroll_width = ro_get_vscroll_width(w);
		state.visible.x0 = (screen_width - (dimension + scroll_width)) / 2;
		state.visible.x1 = state.visible.x0 + dimension;
		dimension = ((height == 0) ?
				(state.visible.y1 - state.visible.y0) : height);
		state.visible.y0 = (screen_height - dimension) / 2;
		state.visible.y1 = state.visible.y0 + dimension;
		state.xscroll = 0;
		state.yscroll = 0;
		if (toolbar)
			state.yscroll = ro_toolbar_height(toolbar);
	}

	/* open the window at the top of the stack */
	state.next = wimp_TOP;
	ro_gui_open_window_request(PTR_WIMP_OPEN(&state));
	return open;
}


/**
 * Open window at the location of the pointer.
 */

void ro_gui_dialog_open_at_pointer(wimp_w w)
{
	wimp_pointer ptr;
	os_error *error;

	/* get the pointer position */
	error = xwimp_get_pointer_info(&ptr);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_pointer_info: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}

	ro_gui_dialog_open_xy(w, ptr.pos.x - 64, ptr.pos.y);
}


/**
 * Open window at a specified location.
 */

void ro_gui_dialog_open_xy(wimp_w w, int x, int y)
{
	wimp_window_state state;
	os_error *error;
	int dx, dy;

	/* move the window */
	state.w = w;
	error = xwimp_get_window_state(&state);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}
	dx = (state.visible.x1 - state.visible.x0);
	dy = (state.visible.y1 - state.visible.y0);
	state.visible.x0 = x;
	state.visible.x1 = x + dx;
	state.visible.y0 = y - dy;
	state.visible.y1 = y;

	/* if the window is already open, close it first so that it opens fully
	 * on screen */
	error = xwimp_close_window(w);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_close_window: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}

	/* open the window at the top of the stack */
	state.next = wimp_TOP;
	ro_gui_open_window_request(PTR_WIMP_OPEN(&state));
}


/**
 * Opens a window at the centre of either another window or the screen
 *
 * /param parent the parent window (NULL for centre of screen)
 * /param child the child window
 */
static void ro_gui_dialog_open_centre_parent(wimp_w parent, wimp_w child)
{
	os_error *error;
	wimp_window_state state;
	int mid_x, mid_y;
	int dimension, scroll_width;

	/* get the parent window state */
	if (parent) {
		state.w = parent;
		error = xwimp_get_window_state(&state);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xwimp_get_window_state: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			ro_warn_user("WimpError", error->errmess);
			return;
		}
		scroll_width = ro_get_vscroll_width(parent);
		mid_x = (state.visible.x0 + state.visible.x1 + scroll_width);
		mid_y = (state.visible.y0 + state.visible.y1);
	} else {
		ro_gui_screen_size(&mid_x, &mid_y);
	}
	mid_x /= 2;
	mid_y /= 2;

	/* get the child window state */
	state.w = child;
	error = xwimp_get_window_state(&state);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}

	/* move to the centre of the parent at the top of the stack */
	dimension = state.visible.x1 - state.visible.x0;
	scroll_width = ro_get_vscroll_width(parent);
	state.visible.x0 = mid_x - (dimension + scroll_width) / 2;
	state.visible.x1 = state.visible.x0 + dimension;
	dimension = state.visible.y1 - state.visible.y0;
	state.visible.y0 = mid_y - dimension / 2;
	state.visible.y1 = state.visible.y0 + dimension;
	state.next = wimp_TOP;
	ro_gui_open_window_request(PTR_WIMP_OPEN(&state));
}


/**
 * Open a persistent dialog box relative to the pointer.
 *
 * \param  parent   the owning window (NULL for no owner)
 * \param  w	    the dialog window
 * \param  pointer  open the window at the pointer (centre of the parent
 *		    otherwise)
 */

void ro_gui_dialog_open_persistent(wimp_w parent, wimp_w w, bool pointer) {

	if (pointer) {
		ro_gui_dialog_open_at_pointer(w);
	} else {
		ro_gui_dialog_open_centre_parent(parent, w);
	}

	/* todo: use wimp_event definitions rather than special cases */
	if ((w == dialog_pageinfo) || (w == dialog_objinfo))
		ro_gui_wimp_update_window_furniture(w, wimp_WINDOW_CLOSE_ICON,
				wimp_WINDOW_CLOSE_ICON);
	ro_gui_dialog_add_persistent(parent, w);
	ro_gui_set_caret_first(w);
}


void ro_gui_dialog_add_persistent(wimp_w parent, wimp_w w) {
	int i;

	/* all persistant windows have a back icon */
	ro_gui_wimp_update_window_furniture(w, wimp_WINDOW_BACK_ICON,
			wimp_WINDOW_BACK_ICON);

	/*	Add a mapping
	*/
	if ((parent == NULL) || (parent == wimp_ICON_BAR))
		return;
	for (i = 0; i < MAX_PERSISTENT; i++) {
		if (persistent_dialog[i].dialog == NULL ||
				persistent_dialog[i].dialog == w) {
			persistent_dialog[i].dialog = w;
			persistent_dialog[i].parent = parent;
			return;
		}
	}
	NSLOG(netsurf, INFO, "Unable to map persistent dialog to parent.");
	return;
}


/**
 * Close persistent dialogs associated with a window.
 *
 * \param  parent  the window to close children of
 */

void ro_gui_dialog_close_persistent(wimp_w parent) {
	int	i;
	wimp_w	w;

	/* Check our mappings.
	 *
	 * The window handle is copied into w before proceeding, as
	 * ro_gui_dialog_close() will NULL persistent_dialog[i].dialog as
	 * part of the closing process.  This would mean that the subsequent
	 * event dispatch would fail.  (These events are logged to allow
	 * side effects to be investigated -- this code hasn't worked before).
	 */
	for (i = 0; i < MAX_PERSISTENT; i++) {
		if (persistent_dialog[i].parent == parent &&
				persistent_dialog[i].dialog != NULL) {
			w = persistent_dialog[i].dialog;
			ro_gui_dialog_close(w);
			if (ro_gui_wimp_event_close_window(w))
				NSLOG(netsurf, INFO,
				      "Persistent dialog close event: 0x%x",
				      (unsigned)w);
			persistent_dialog[i].parent = NULL;
			persistent_dialog[i].dialog = NULL;
		}
	}
}


/**
 * Save the current options.
 */

void ro_gui_save_options(void)
{
	nsoption_write("<NetSurf$ChoicesSave>", NULL, NULL);
}

bool ro_gui_dialog_zoom_apply(wimp_w w)
{
	unsigned int scale;

	scale = atoi(ro_gui_get_icon_string(w, ICON_ZOOM_VALUE));
	ro_gui_window_set_scale(ro_gui_current_zoom_gui, scale * 0.01);
	return true;
}


/**
 * Prepares the Scale view dialog.
 */

void ro_gui_dialog_prepare_zoom(struct gui_window *g)
{
	char scale_buffer[8];
	sprintf(scale_buffer, "%.0f", browser_window_get_scale(g->bw) * 100);
	ro_gui_set_icon_string(dialog_zoom, ICON_ZOOM_VALUE, scale_buffer, true);
	ro_gui_set_icon_selected_state(dialog_zoom, ICON_ZOOM_FRAMES, true);
	ro_gui_set_icon_shaded_state(dialog_zoom, ICON_ZOOM_FRAMES, true);
	ro_gui_current_zoom_gui = g;
	ro_gui_wimp_event_memorise(dialog_zoom);
}

/**
 * Update the Scale View dialog to reflect the current window settings
 *
 * \param g  the gui_window to update for
 */
void ro_gui_dialog_update_zoom(struct gui_window *g) {
	if (g == ro_gui_current_zoom_gui)
		ro_gui_dialog_prepare_zoom(g);
}


/**
 * Create the Open URL dialogue, allocating storage for the URL field icon
 * as we go.
 *
 * \return		true on success; false on failure (although errors with
 *			the templates or memory allocation will exit via die()).
 */

static bool ro_gui_dialog_open_url_init(void)
{
	wimp_window	*definition;
	char		*buffer;
	os_error	*error;

	definition = ro_gui_dialog_load_template("open_url");

	/* _load_template() should die on any error, so we trust its data. */

	assert(definition != NULL);

	/* Create the dialogue, with modifications. */

	if ((definition->icons[ICON_OPENURL_URL].flags & wimp_ICON_INDIRECTED)
			== 0) {
		NSLOG(netsurf, INFO, "open_url URL icon not indirected");
		xwimp_close_template();
		die("Template");
	}

	buffer = malloc(RO_GUI_MAX_URL_SIZE);
	if (buffer == NULL) {
		xwimp_close_template();
		die("NoMemory");
	}

	definition->icons[ICON_OPENURL_URL].data.indirected_text.text = buffer;
	definition->icons[ICON_OPENURL_URL].data.indirected_text.size =
			RO_GUI_MAX_URL_SIZE;
	definition->sprite_area = gui_sprites;

	error = xwimp_create_window(definition, &dialog_openurl);
	if (error != NULL) {
		NSLOG(netsurf, INFO, "xwimp_create_window: 0x%x: %s",
		      error->errnum, error->errmess);
		xwimp_close_template();
		die(error->errmess);
	}

	free(definition);

	ro_gui_wimp_event_register_menu_gright(dialog_openurl, ICON_OPENURL_URL,
			ICON_OPENURL_MENU, ro_gui_url_suggest_menu);
	ro_gui_wimp_event_register_cancel(dialog_openurl, ICON_OPENURL_CANCEL);
	ro_gui_wimp_event_register_ok(dialog_openurl, ICON_OPENURL_OPEN,
			ro_gui_dialog_openurl_apply);
	ro_gui_wimp_event_register_menu_prepare(dialog_openurl,
			ro_gui_dialog_open_url_menu_prepare);
	ro_gui_wimp_event_set_help_prefix(dialog_openurl, "HelpOpenURL");

	return true;
}



bool ro_gui_dialog_openurl_apply(wimp_w w)
{
	nserror res;
	const char *url_s;
	nsurl *url;

	url_s = ro_gui_get_icon_string(w, ICON_OPENURL_URL);

	res = search_web_omni(url_s, SEARCH_WEB_OMNI_NONE, &url);

	if (res == NSERROR_OK) {
		res = browser_window_create(BW_CREATE_HISTORY,
					    url,
					    NULL,
					    NULL,
					    NULL);
		nsurl_unref(url);
	}

	if (res != NSERROR_OK) {
		ro_warn_user(messages_get_errorcode(res), 0);
		return false;
	}

	return true;
}


/**
 * Prepares the Open URL dialog.
 */

void ro_gui_dialog_prepare_open_url(void)
{
	ro_gui_set_icon_string(dialog_openurl, ICON_OPENURL_URL, "", true);
	ro_gui_set_icon_shaded_state(dialog_openurl,
			ICON_OPENURL_MENU, !ro_gui_url_suggest_prepare_menu());
	ro_gui_wimp_event_memorise(dialog_openurl);
}


/**
 * Callback to prepare menus in the Open URL dialog.  At present, this
 * only has to handle the URL Suggestion pop-up.
 *
 * \param w		The window handle owning the menu.
 * \param i		The icon handle owning the menu.
 * \param *menu		The menu to be prepared.
 * \param *pointer	The associated mouse click event block, or NULL
 *			on an Adjust-click re-opening.
 * \return		true if the event was handled; false if not.
 */

bool ro_gui_dialog_open_url_menu_prepare(wimp_w w, wimp_i i, wimp_menu *menu,
		wimp_pointer *pointer)
{
	if (menu != ro_gui_url_suggest_menu || i != ICON_OPENURL_MENU)
		return false;

	if (pointer != NULL)
		return ro_gui_url_suggest_prepare_menu();

	return true;
}
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/*
 * Copyright 2005 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef _NETSURF_RISCOS_DIALOG_H_
#define _NETSURF_RISCOS_DIALOG_H_

struct toolbar;
struct gui_window;

void ro_gui_dialog_init(void);
wimp_w ro_gui_dialog_create(const char *template_name);
wimp_window * ro_gui_dialog_load_template(const char *template_name);

void ro_gui_dialog_open(wimp_w w);
void ro_gui_dialog_close(wimp_w close);

bool ro_gui_dialog_open_top(wimp_w w, struct toolbar *toolbar,
		int width, int height);
void ro_gui_dialog_open_at_pointer(wimp_w w);
void ro_gui_dialog_open_xy(wimp_w, int x, int y);

void ro_gui_dialog_open_persistent(wimp_w parent, wimp_w w, bool pointer);
void ro_gui_dialog_add_persistent(wimp_w parent, wimp_w w);
void ro_gui_dialog_close_persistent(wimp_w parent);




void ro_gui_dialog_click(wimp_pointer *pointer);
void ro_gui_dialog_prepare_zoom(struct gui_window *g);
void ro_gui_dialog_update_zoom(struct gui_window *g);
void ro_gui_dialog_prepare_open_url(void);
void ro_gui_save_options(void);
void ro_gui_dialog_open_config(void);
void ro_gui_dialog_proxyauth_menu_selection(int item);
void ro_gui_dialog_image_menu_selection(int item);
void ro_gui_dialog_languages_menu_selection(const char *lang);
void ro_gui_dialog_font_menu_selection(int item);
#endif
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If (("<Cache$AppDir>" = "") OR ("<Cache$ForceVars>" = "1")) Then Set Cache$AppDir <Obey$Dir>

IconSprites <Cache$AppDir>.!Sprites

| Find and set up resource paths
WimpSlot -min 64k -max 64k
Run <Cache$AppDir>.Resources.ResFind CacheApp
If (("<Cache$Meta>" = "") OR ("<Cache$ForceVars>" = "1")) Then Set Cache$Meta CacheAppRes:!Meta

| Work out where the cache directory should be -- use Choices$User if set or Default, otherwise.
Set Cache$Suffix "<Choices$User>"
If "<Cache$Suffix>" = "" Then Set Cache$Suffix "Default"
If (("<Cache$Dir>" = "") OR ("<Cache$ForceVars>" = "1")) Then Set Cache$Dir "<Cache$AppDir>.Caches.<Cache$Suffix>"
Unset Cache$Suffix

| Ensure cache directory exists (sadly, unavoidable)
CDir <Cache$Dir>
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If "<CacheAppRes$Path>" = "" Then Run <Cache$AppDir>.Resources.ResFind CacheApp
Filer_Run CacheAppRes:Help
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Set Cache$ForceVars 1
Run <Obey$Dir>.!Boot
Unset Cache$ForceVars

RMEnsure SysLog 0.17 IfThere <SysLog$Dir>.!Run Then Run <SysLog$Dir>.!Run
RMEnsure SysLog 0.17 Set Cache$SysLogMissing "True"

Wimpslot -min 128k -max 128k
Run <Cache$AppDir>.!RunImage
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This is here just to stop the directory structure getting lost when unzipping.
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# Meta file for Cache
Help:<CacheAppRes$Dir>.Help
Version:1.13
Web:http://www.snowstone.org.uk/riscos/
Title:Cache
Publisher:Adam Richardson
Description:Cache provides a central location for semi-permanent data on your system.
Email:riscos@snowstone.org.uk
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Cache
-----

Cache provides a shared location for cached data. This location can be
used by application authors to store semi-permanent data. Cache can be
placed anywhere on your computer where it will be "seen" by the Filer
during start up. (For instance, the "Resources" directory inside !Boot.)

Once "seen" it will set up a cache location, which can be shown by
double-clicking on !Cache.


Application Authors
----------- -------

Use Cache in a similar way to using Scrap. You *must not* assume that
Cache is present on the user's system however, as Cache is not an
official part of the system (like Scrap).

To use Cache you should:
 * Check for the presence of "<Cache$Dir>" before proceeding
 * Read from and write data to "<Cache$Dir>.APPNAME" where APPNAME has
   been allocated to you by the allocations service. See:
   http://www.riscosopen.com/content/allocate
 * If the APPNAME directory does not exist, you should create it.

This version of Cache is published by Adam Richardson who can be
contacted at riscos@snowstone.org.uk.

The website for Cache is: http://www.snowstone.org.uk/riscos/


Credits
-------

Cache is (c) Adam Richardson, 2007.
Thanks to Rob Kendrick for the initial idea and input.


License
-------

Permission is hereby granted, free of charge, to any person obtaining a
copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS
OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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# Messages for Cache

multiuser:Multi-user system present.
singleuser:No multi-user system present.
location:Cache directory set to: 
opendir:Opening cache location...
fatalerror:Cache has suffered a fatal error and has quit. 
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| Unicode Boot file
|
Set Unicode$Dir <Obey$Dir>
SetMacro Unicode$Path <Unicode$Dir>.,Resources:$.Resources.Unicode.
IconSprites Unicode:!Sprites
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This application contains resources for Unicode support in applications.
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| Unicode Run file
|
Set Unicode$Dir <Obey$Dir>
SetMacro Unicode$Path <Unicode$Dir>.,Resources:$.Resources.Unicode.
IconSprites Unicode:!Sprites
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# > Unicode:Files.Aliases
# Mapping of character set encoding names to their canonical form
#
# Lines starting with a '#' are comments, blank lines are ignored.
#
# Based on http://www.iana.org/assignments/character-sets and
# http://www.iana.org/assignments/ianacharset-mib
#
# Canonical Form	MIBenum		Aliases...
#
US-ASCII		3		iso-ir-6 ANSI_X3.4-1986 ISO_646.irv:1991 ASCII ISO646-US ANSI_X3.4-1968 us IBM367 cp367 csASCII
ISO-10646-UTF-1		27		csISO10646UTF1
ISO_646.basic:1983	28		ref csISO646basic1983
INVARIANT		29		csINVARIANT
ISO_646.irv:1983	30		iso-ir-2 irv csISO2IntlRefVersion
BS_4730			20		iso-ir-4 ISO646-GB gb uk csISO4UnitedKingdom
NATS-SEFI		31		iso-ir-8-1 csNATSSEFI
NATS-SEFI-ADD		32		iso-ir-8-2 csNATSSEFIADD
NATS-DANO		33		iso-ir-9-1 csNATSDANO
NATS-DANO-ADD		34		iso-ir-9-2 csNATSDANOADD
SEN_850200_B		35		iso-ir-10 FI ISO646-FI ISO646-SE se csISO10Swedish
SEN_850200_C		21		iso-ir-11 ISO646-SE2 se2 csISO11SwedishForNames
KS_C_5601-1987		36		iso-ir-149 KS_C_5601-1989 KSC_5601 korean csKSC56011987
ISO-2022-KR		37		csISO2022KR
EUC-KR			38		csEUCKR EUCKR
ISO-2022-JP		39		csISO2022JP
ISO-2022-JP-2		40		csISO2022JP2
ISO-2022-CN		104
ISO-2022-CN-EXT		105
JIS_C6220-1969-jp	41		JIS_C6220-1969 iso-ir-13 katakana x0201-7 csISO13JISC6220jp
JIS_C6220-1969-ro	42		iso-ir-14 jp ISO646-JP csISO14JISC6220ro
IT			22		iso-ir-15 ISO646-IT csISO15Italian
PT			43		iso-ir-16 ISO646-PT csISO16Portuguese
ES			23		iso-ir-17 ISO646-ES csISO17Spanish
greek7-old		44		iso-ir-18 csISO18Greek7Old
latin-greek		45		iso-ir-19 csISO19LatinGreek
DIN_66003		24		iso-ir-21 de ISO646-DE csISO21German
NF_Z_62-010_(1973)	46		iso-ir-25 ISO646-FR1 csISO25French
Latin-greek-1		47		iso-ir-27 csISO27LatinGreek1
ISO_5427		48		iso-ir-37 csISO5427Cyrillic
JIS_C6226-1978		49		iso-ir-42 csISO42JISC62261978
BS_viewdata		50		iso-ir-47 csISO47BSViewdata
INIS			51		iso-ir-49 csISO49INIS
INIS-8			52		iso-ir-50 csISO50INIS8
INIS-cyrillic		53		iso-ir-51 csISO51INISCyrillic
ISO_5427:1981		54		iso-ir-54 ISO5427Cyrillic1981
ISO_5428:1980		55		iso-ir-55 csISO5428Greek
GB_1988-80		56		iso-ir-57 cn ISO646-CN csISO57GB1988
GB_2312-80		57		iso-ir-58 chinese csISO58GB231280
NS_4551-1		25		iso-ir-60 ISO646-NO no csISO60DanishNorwegian csISO60Norwegian1
NS_4551-2		58		ISO646-NO2 iso-ir-61 no2 csISO61Norwegian2
NF_Z_62-010		26		iso-ir-69 ISO646-FR fr csISO69French
videotex-suppl		59		iso-ir-70 csISO70VideotexSupp1
PT2			60		iso-ir-84 ISO646-PT2 csISO84Portuguese2
ES2			61		iso-ir-85 ISO646-ES2 csISO85Spanish2
MSZ_7795.3		62		iso-ir-86 ISO646-HU hu csISO86Hungarian
JIS_C6226-1983		63		iso-ir-87 x0208 JIS_X0208-1983 csISO87JISX0208
greek7			64		iso-ir-88 csISO88Greek7
ASMO_449		65		ISO_9036 arabic7 iso-ir-89 csISO89ASMO449
iso-ir-90		66		csISO90
JIS_C6229-1984-a	67		iso-ir-91 jp-ocr-a csISO91JISC62291984a
JIS_C6229-1984-b	68		iso-ir-92 ISO646-JP-OCR-B jp-ocr-b csISO92JISC62991984b
JIS_C6229-1984-b-add	69		iso-ir-93 jp-ocr-b-add csISO93JIS62291984badd
JIS_C6229-1984-hand	70		iso-ir-94 jp-ocr-hand csISO94JIS62291984hand
JIS_C6229-1984-hand-add	71		iso-ir-95 jp-ocr-hand-add csISO95JIS62291984handadd
JIS_C6229-1984-kana	72		iso-ir-96 csISO96JISC62291984kana
ISO_2033-1983		73		iso-ir-98 e13b csISO2033
ANSI_X3.110-1983	74		iso-ir-99 CSA_T500-1983 NAPLPS csISO99NAPLPS
ISO-8859-1		4		iso-ir-100 ISO_8859-1 ISO_8859-1:1987 latin1 l1 IBM819 CP819 csISOLatin1 8859_1 ISO8859-1
ISO-8859-2		5		iso-ir-101 ISO_8859-2 ISO_8859-2:1987 latin2 l2 csISOLatin2 8859_2 ISO8859-2
T.61-7bit		75		iso-ir-102 csISO102T617bit
T.61-8bit		76		T.61 iso-ir-103 csISO103T618bit
ISO-8859-3		6		iso-ir-109 ISO_8859-3 ISO_8859-3:1988 latin3 l3 csISOLatin3 8859_3 ISO8859-3
ISO-8859-4		7		iso-ir-110 ISO_8859-4 ISO_8859-4:1988 latin4 l4 csISOLatin4 8859_4 ISO8859-4
ECMA-cyrillic		77		iso-ir-111 KOI8-E csISO111ECMACyrillic
CSA_Z243.4-1985-1	78		iso-ir-121 ISO646-CA csa7-1 ca csISO121Canadian1
CSA_Z243.4-1985-2	79		iso-ir-122 ISO646-CA2 csa7-2 csISO122Canadian2
CSA_Z243.4-1985-gr	80		iso-ir-123 csISO123CSAZ24341985gr
ISO-8859-6		9		iso-ir-127 ISO_8859-6 ISO_8859-6:1987 ECMA-114 ASMO-708 arabic csISOLatinArabic
ISO-8859-6-E		81		csISO88596E ISO_8859-6-E
ISO-8859-6-I		82		csISO88596I ISO_8859-6-I
ISO-8859-7		10		iso-ir-126 ISO_8859-7 ISO_8859-7:1987 ELOT_928 ECMA-118 greek greek8 csISOLatinGreek 8859_7 ISO8859-7
T.101-G2		83		iso-ir-128 csISO128T101G2
ISO-8859-8		11		iso-ir-138 ISO_8859-8 ISO_8859-8:1988 hebrew csISOLatinHebrew 8859_8 ISO8859-8
ISO-8859-8-E		84		csISO88598E ISO_8859-8-E
ISO-8859-8-I		85		csISO88598I ISO_8859-8-I
CSN_369103		86		iso-ir-139 csISO139CSN369103
JUS_I.B1.002		87		iso-ir-141 ISO646-YU js yu csISO141JUSIB1002
ISO_6937-2-add		14		iso-ir-142 csISOTextComm
IEC_P27-1		88		iso-ir-143 csISO143IECP271
ISO-8859-5		8		iso-ir-144 ISO_8859-5 ISO_8859-5:1988 cyrillic csISOLatinCyrillic 8859_5 ISO8859-5
JUS_I.B1.003-serb	89		iso-ir-146 serbian csISO146Serbian
JUS_I.B1.003-mac	90		macedonian iso-ir-147 csISO147Macedonian
ISO-8859-9		12		iso-ir-148 ISO_8859-9 ISO_8859-9:1989 latin5 l5 csISOLatin5 8859_9 ISO8859-9
greek-ccitt		91		iso-ir-150 csISO150 csISO150GreekCCITT
NC_NC00-10:81		92		cuba iso-ir-151 ISO646-CU csISO151Cuba
ISO_6937-2-25		93		iso-ir-152 csISO6937Add
GOST_19768-74		94		ST_SEV_358-88 iso-ir-153 csISO153GOST1976874
ISO_8859-supp		95		iso-ir-154 latin1-2-5 csISO8859Supp
ISO_10367-box		96		iso-ir-155 csISO10367Box
ISO-8859-10		13		iso-ir-157 l6 ISO_8859-10:1992 csISOLatin6 latin6 8859_10 ISO8859-10
latin-lap		97		lap iso-ir-158 csISO158Lap
JIS_X0212-1990		98		x0212 iso-ir-159 csISO159JISX02121990
DS_2089			99		DS2089 ISO646-DK dk csISO646Danish
us-dk			100		csUSDK
dk-us			101		csDKUS
JIS_X0201		15		X0201 csHalfWidthKatakana
KSC5636			102		ISO646-KR csKSC5636
ISO-10646-UCS-2		1000		csUnicode UCS-2 UCS2
ISO-10646-UCS-4		1001		csUCS4 UCS-4 UCS4
DEC-MCS			2008		dec csDECMCS
hp-roman8		2004		roman8 r8 csHPRoman8
macintosh		2027		mac csMacintosh MACROMAN MAC-ROMAN X-MAC-ROMAN
IBM037			2028		cp037 ebcdic-cp-us ebcdic-cp-ca ebcdic-cp-wt ebcdic-cp-nl csIBM037
IBM038			2029		EBCDIC-INT cp038 csIBM038
IBM273			2030		CP273 csIBM273
IBM274			2031		EBCDIC-BE CP274 csIBM274
IBM275			2032		EBCDIC-BR cp275 csIBM275
IBM277			2033		EBCDIC-CP-DK EBCDIC-CP-NO csIBM277
IBM278			2034		CP278 ebcdic-cp-fi ebcdic-cp-se csIBM278
IBM280			2035		CP280 ebcdic-cp-it csIBM280
IBM281			2036		EBCDIC-JP-E cp281 csIBM281
IBM284			2037		CP284 ebcdic-cp-es csIBM284
IBM285			2038		CP285 ebcdic-cp-gb csIBM285
IBM290			2039		cp290 EBCDIC-JP-kana csIBM290
IBM297			2040		cp297 ebcdic-cp-fr csIBM297
IBM420			2041		cp420 ebcdic-cp-ar1 csIBM420
IBM423			2042		cp423 ebcdic-cp-gr csIBM423
IBM424			2043		cp424 ebcdic-cp-he csIBM424
IBM437			2011		cp437 437 csPC8CodePage437
IBM500			2044		CP500 ebcdic-cp-be ebcdic-cp-ch csIBM500
IBM775			2087		cp775 csPC775Baltic
IBM850			2009		cp850 850 csPC850Multilingual
IBM851			2045		cp851 851 csIBM851
IBM852			2010		cp852 852 csPCp852
IBM855			2046		cp855 855 csIBM855
IBM857			2047		cp857 857 csIBM857
IBM860			2048		cp860 860 csIBM860
IBM861			2049		cp861 861 cp-is csIBM861
IBM862			2013		cp862 862 csPC862LatinHebrew
IBM863			2050		cp863 863 csIBM863
IBM864			2051		cp864 csIBM864
IBM865			2052		cp865 865 csIBM865
IBM866			2086		cp866 866 csIBM866
IBM868			2053		CP868 cp-ar csIBM868
IBM869			2054		cp869 869 cp-gr csIBM869
IBM870			2055		CP870 ebcdic-cp-roece ebcdic-cp-yu csIBM870
IBM871			2056		CP871 ebcdic-cp-is csIBM871
IBM880			2057		cp880 EBCDIC-Cyrillic csIBM880
IBM891			2058		cp891 csIBM891
IBM903			2059		cp903 csIBM903
IBM904			2060		cp904 904 csIBBM904
IBM905			2061		CP905 ebcdic-cp-tr csIBM905
IBM918			2062		CP918 ebcdic-cp-ar2 csIBM918
IBM1026			2063		CP1026 csIBM1026
EBCDIC-AT-DE		2064		csIBMEBCDICATDE
EBCDIC-AT-DE-A		2065		csEBCDICATDEA
EBCDIC-CA-FR		2066		csEBCDICCAFR
EBCDIC-DK-NO		2067		csEBCDICDKNO
EBCDIC-DK-NO-A		2068		csEBCDICDKNOA
EBCDIC-FI-SE		2069		csEBCDICFISE
EBCDIC-FI-SE-A		2070		csEBCDICFISEA
EBCDIC-FR		2071		csEBCDICFR
EBCDIC-IT		2072		csEBCDICIT
EBCDIC-PT		2073		csEBCDICPT
EBCDIC-ES		2074		csEBCDICES
EBCDIC-ES-A		2075		csEBCDICESA
EBCDIC-ES-S		2076		csEBCDICESS
EBCDIC-UK		2077		csEBCDICUK
EBCDIC-US		2078		csEBCDICUS
UNKNOWN-8BIT		2079		csUnknown8BiT
MNEMONIC		2080		csMnemonic
MNEM			2081		csMnem
VISCII			2082		csVISCII
VIQR			2083		csVIQR
KOI8-R			2084		csKOI8R
KOI8-U			2088
IBM00858		2089		CCSID00858 CP00858 PC-Multilingual-850+euro
IBM00924		2090		CCSID00924 CP00924 ebcdic-Latin9--euro
IBM01140		2091		CCSID01140 CP01140 ebcdic-us-37+euro
IBM01141		2092		CCSID01141 CP01141 ebcdic-de-273+euro
IBM01142		2093		CCSID01142 CP01142 ebcdic-dk-277+euro ebcdic-no-277+euro
IBM01143		2094		CCSID01143 CP01143 ebcdic-fi-278+euro ebcdic-se-278+euro
IBM01144		2095		CCSID01144 CP01144 ebcdic-it-280+euro
IBM01145		2096		CCSID01145 CP01145 ebcdic-es-284+euro
IBM01146		2097		CCSID01146 CP01146 ebcdic-gb-285+euro
IBM01147		2098		CCSID01147 CP01147 ebcdic-fr-297+euro
IBM01148		2099		CCSID01148 CP01148 ebcdic-international-500+euro
IBM01149		2100		CCSID01149 CP01149 ebcdic-is-871+euro
Big5-HKSCS		2101
IBM1047			2102		IBM-1047
PTCP154			2103		csPTCP154 PT154 CP154 Cyrillic-Asian
Amiga-1251		2104		Ami1251 Amiga1251 Ami-1251
KOI7-switched		2105
UNICODE-1-1		1010		csUnicode11
SCSU			1011
UTF-7			1012
UTF-16BE		1013
UTF-16LE		1014
UTF-16			1015
CESU-8			1016		csCESU-8
UTF-32			1017
UTF-32BE		1018
UTF-32LE		1019
BOCU-1			1020		csBOCU-1
UNICODE-1-1-UTF-7	103		csUnicode11UTF7
UTF-8			106		UNICODE-1-1-UTF-8 UNICODE-2-0-UTF-8 utf8
ISO-8859-13		109		8859_13 ISO8859-13
ISO-8859-14		110		iso-ir-199 ISO_8859-14:1998 ISO_8859-14 latin8 iso-celtic l8 8859_14 ISO8859-14
ISO-8859-15		111		ISO_8859-15 Latin-9 8859_15 ISO8859-15
ISO-8859-16		112		iso-ir-226 ISO_8859-16:2001 ISO_8859-16 latin10 l10
GBK			113		CP936 MS936 windows-936
GB18030			114
OSD_EBCDIC_DF04_15	115
OSD_EBCDIC_DF03_IRV	116
OSD_EBCDIC_DF04_1	117
JIS_Encoding		16		csJISEncoding
Shift_JIS		17		MS_Kanji csShiftJIS X-SJIS Shift-JIS
EUC-JP			18		csEUCPkdFmtJapanese Extended_UNIX_Code_Packed_Format_for_Japanese EUCJP
Extended_UNIX_Code_Fixed_Width_for_Japanese	19		csEUCFixWidJapanese
ISO-10646-UCS-Basic	1002		csUnicodeASCII
ISO-10646-Unicode-Latin1	1003		csUnicodeLatin1 ISO-10646
ISO-Unicode-IBM-1261	1005		csUnicodeIBM1261
ISO-Unicode-IBM-1268	1006		csUnicodeIBM1268
ISO-Unicode-IBM-1276	1007		csUnicodeIBM1276
ISO-Unicode-IBM-1264	1008		csUnicodeIBM1264
ISO-Unicode-IBM-1265	1009		csUnicodeIBM1265
ISO-8859-1-Windows-3.0-Latin-1	2000		csWindows30Latin1
ISO-8859-1-Windows-3.1-Latin-1	2001		csWindows31Latin1
ISO-8859-2-Windows-Latin-2	2002		csWindows31Latin2
ISO-8859-9-Windows-Latin-5	2003		csWindows31Latin5
Adobe-Standard-Encoding	2005		csAdobeStandardEncoding
Ventura-US		2006		csVenturaUS
Ventura-International	2007		csVenturaInternational
PC8-Danish-Norwegian	2012		csPC8DanishNorwegian
PC8-Turkish		2014		csPC8Turkish
IBM-Symbols		2015		csIBMSymbols
IBM-Thai		2016		csIBMThai
HP-Legal		2017		csHPLegal
HP-Pi-font		2018		csHPPiFont
HP-Math8		2019		csHPMath8
Adobe-Symbol-Encoding	2020		csHPPSMath
HP-DeskTop		2021		csHPDesktop
Ventura-Math		2022		csVenturaMath
Microsoft-Publishing	2023		csMicrosoftPublishing
Windows-31J		2024		csWindows31J
GB2312			2025		csGB2312 EUC-CN EUCCN CN-GB
Big5			2026		csBig5 BIG-FIVE BIG-5 CN-BIG5 BIG_FIVE x-x-big5
windows-1250		2250		CP1250 MS-EE
windows-1251		2251		CP1251 MS-CYRL
windows-1252		2252		CP1252 MS-ANSI
windows-1253		2253		CP1253 MS-GREEK
windows-1254		2254		CP1254 MS-TURK
windows-1255		2255
windows-1256		2256		CP1256 MS-ARAB
windows-1257		2257		CP1257 WINBALTRIM
windows-1258		2258
TIS-620			2259
HZ-GB-2312		2085

# Additional encodings not defined by IANA

# Arbitrary allocations
#CP737			3001
#CP853			3002
#CP856			3003
CP874			3004		WINDOWS-874
#CP922			3005
#CP1046			3006
#CP1124			3007
#CP1125			3008		WINDOWS-1125
#CP1129			3009
#CP1133			3010		IBM-CP1133
#CP1161			3011		IBM-1161 IBM1161 CSIBM1161
#CP1162			3012		IBM-1162 IBM1162 CSIBM1162
#CP1163			3013		IBM-1163 IBM1163 CSIBM1163
#GEORGIAN-ACADEMY	3014
#GEORGIAN-PS		3015
#KOI8-RU		3016
#KOI8-T			3017
#MACARABIC		3018		X-MAC-ARABIC MAC-ARABIC
#MACCROATIAN		3019		X-MAC-CROATIAN MAC-CROATIAN
#MACGREEK		3020		X-MAC-GREEK MAC-GREEK
#MACHEBREW		3021		X-MAC-HEBREW MAC-HEBREW
#MACICELAND		3022		X-MAC-ICELAND MAC-ICELAND
#MACROMANIA		3023		X-MAC-ROMANIA MAC-ROMANIA
#MACTHAI		3024		X-MAC-THAI MAC-THAI
#MACTURKISH		3025		X-MAC-TURKISH MAC-TURKISH
#MULELAO-1		3026
CP949			3027		WINDOWS-949

# From Unicode Lib
ISO-IR-182		4000
ISO-IR-197		4002
ISO-2022-JP-1		4008
MACCYRILLIC		4009		X-MAC-CYRILLIC MAC-CYRILLIC
MACUKRAINE		4010		X-MAC-UKRAINIAN MAC-UKRAINIAN
MACCENTRALEUROPE	4011		X-MAC-CENTRALEURROMAN MAC-CENTRALEURROMAN
JOHAB			4012
ISO-8859-11		4014		iso-ir-166 ISO_8859-11 ISO8859-11 8859_11
X-CURRENT		4999		X-SYSTEM
X-ACORN-LATIN1		5001
X-ACORN-FUZZY		5002
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AcornURI 1.04
-------------

Hi. This is a complete reimplementation of Acorn's URI module such that it
works on Iyonix. This allows simple URI / URL launching from applications. 
Merge this !System with your own, then (re)launch your favourite browser to
ensure it's running.

This has a few advantages over the official offering: it's smaller,
compatible with more browsers and more tolerant of errors.

This is released under the terms of the LGPL, which is included in this
archive as the file Copying. Previous versions of this module were released
under the GPL, and are still available from sudden.recoil.org.

Source is available from the same place you downloaded this archive, ie
<http://sudden.recoil.org/others/acornuri/acornuri104src.zip>


Changelog
---------

v1.04 20-May-06		Relicensed under the LGPL (rather than GPL)

v1.03 11-May-04		Changed the order of things to try, so it now 
			  always prefers browsers which are already loaded

v1.02 19-Feb-04		Fixed claiming of URIs where I'd misread the spec
			Added automatic fall-back to the ANT protocol
			Removed some service calls to improve reliability

--
Christian Ludlam
chris@recoil.org
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		  GNU LESSER GENERAL PUBLIC LICENSE
		       Version 2.1, February 1999

 Copyright (C) 1991, 1999 Free Software Foundation, Inc.
 51 Franklin Street, Fifth Floor, Boston, MA  02110-1301  USA
 Everyone is permitted to copy and distribute verbatim copies
 of this license document, but changing it is not allowed.

[This is the first released version of the Lesser GPL.  It also counts
 as the successor of the GNU Library Public License, version 2, hence
 the version number 2.1.]

			    Preamble

  The licenses for most software are designed to take away your
freedom to share and change it.  By contrast, the GNU General Public
Licenses are intended to guarantee your freedom to share and change
free software--to make sure the software is free for all its users.

  This license, the Lesser General Public License, applies to some
specially designated software packages--typically libraries--of the
Free Software Foundation and other authors who decide to use it.  You
can use it too, but we suggest you first think carefully about whether
this license or the ordinary General Public License is the better
strategy to use in any particular case, based on the explanations below.

  When we speak of free software, we are referring to freedom of use,
not price.  Our General Public Licenses are designed to make sure that
you have the freedom to distribute copies of free software (and charge
for this service if you wish); that you receive source code or can get
it if you want it; that you can change the software and use pieces of
it in new free programs; and that you are informed that you can do
these things.

  To protect your rights, we need to make restrictions that forbid
distributors to deny you these rights or to ask you to surrender these
rights.  These restrictions translate to certain responsibilities for
you if you distribute copies of the library or if you modify it.

  For example, if you distribute copies of the library, whether gratis
or for a fee, you must give the recipients all the rights that we gave
you.  You must make sure that they, too, receive or can get the source
code.  If you link other code with the library, you must provide
complete object files to the recipients, so that they can relink them
with the library after making changes to the library and recompiling
it.  And you must show them these terms so they know their rights.

  We protect your rights with a two-step method: (1) we copyright the
library, and (2) we offer you this license, which gives you legal
permission to copy, distribute and/or modify the library.

  To protect each distributor, we want to make it very clear that
there is no warranty for the free library.  Also, if the library is
modified by someone else and passed on, the recipients should know
that what they have is not the original version, so that the original
author's reputation will not be affected by problems that might be
introduced by others.
�
  Finally, software patents pose a constant threat to the existence of
any free program.  We wish to make sure that a company cannot
effectively restrict the users of a free program by obtaining a
restrictive license from a patent holder.  Therefore, we insist that
any patent license obtained for a version of the library must be
consistent with the full freedom of use specified in this license.

  Most GNU software, including some libraries, is covered by the
ordinary GNU General Public License.  This license, the GNU Lesser
General Public License, applies to certain designated libraries, and
is quite different from the ordinary General Public License.  We use
this license for certain libraries in order to permit linking those
libraries into non-free programs.

  When a program is linked with a library, whether statically or using
a shared library, the combination of the two is legally speaking a
combined work, a derivative of the original library.  The ordinary
General Public License therefore permits such linking only if the
entire combination fits its criteria of freedom.  The Lesser General
Public License permits more lax criteria for linking other code with
the library.

  We call this license the "Lesser" General Public License because it
does Less to protect the user's freedom than the ordinary General
Public License.  It also provides other free software developers Less
of an advantage over competing non-free programs.  These disadvantages
are the reason we use the ordinary General Public License for many
libraries.  However, the Lesser license provides advantages in certain
special circumstances.

  For example, on rare occasions, there may be a special need to
encourage the widest possible use of a certain library, so that it becomes
a de-facto standard.  To achieve this, non-free programs must be
allowed to use the library.  A more frequent case is that a free
library does the same job as widely used non-free libraries.  In this
case, there is little to gain by limiting the free library to free
software only, so we use the Lesser General Public License.

  In other cases, permission to use a particular library in non-free
programs enables a greater number of people to use a large body of
free software.  For example, permission to use the GNU C Library in
non-free programs enables many more people to use the whole GNU
operating system, as well as its variant, the GNU/Linux operating
system.

  Although the Lesser General Public License is Less protective of the
users' freedom, it does ensure that the user of a program that is
linked with the Library has the freedom and the wherewithal to run
that program using a modified version of the Library.

  The precise terms and conditions for copying, distribution and
modification follow.  Pay close attention to the difference between a
"work based on the library" and a "work that uses the library".  The
former contains code derived from the library, whereas the latter must
be combined with the library in order to run.
�
		  GNU LESSER GENERAL PUBLIC LICENSE
   TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

  0. This License Agreement applies to any software library or other
program which contains a notice placed by the copyright holder or
other authorized party saying it may be distributed under the terms of
this Lesser General Public License (also called "this License").
Each licensee is addressed as "you".

  A "library" means a collection of software functions and/or data
prepared so as to be conveniently linked with application programs
(which use some of those functions and data) to form executables.

  The "Library", below, refers to any such software library or work
which has been distributed under these terms.  A "work based on the
Library" means either the Library or any derivative work under
copyright law: that is to say, a work containing the Library or a
portion of it, either verbatim or with modifications and/or translated
straightforwardly into another language.  (Hereinafter, translation is
included without limitation in the term "modification".)

  "Source code" for a work means the preferred form of the work for
making modifications to it.  For a library, complete source code means
all the source code for all modules it contains, plus any associated
interface definition files, plus the scripts used to control compilation
and installation of the library.

  Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope.  The act of
running a program using the Library is not restricted, and output from
such a program is covered only if its contents constitute a work based
on the Library (independent of the use of the Library in a tool for
writing it).  Whether that is true depends on what the Library does
and what the program that uses the Library does.
  
  1. You may copy and distribute verbatim copies of the Library's
complete source code as you receive it, in any medium, provided that
you conspicuously and appropriately publish on each copy an
appropriate copyright notice and disclaimer of warranty; keep intact
all the notices that refer to this License and to the absence of any
warranty; and distribute a copy of this License along with the
Library.

  You may charge a fee for the physical act of transferring a copy,
and you may at your option offer warranty protection in exchange for a
fee.
�
  2. You may modify your copy or copies of the Library or any portion
of it, thus forming a work based on the Library, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditions:

    a) The modified work must itself be a software library.

    b) You must cause the files modified to carry prominent notices
    stating that you changed the files and the date of any change.

    c) You must cause the whole of the work to be licensed at no
    charge to all third parties under the terms of this License.

    d) If a facility in the modified Library refers to a function or a
    table of data to be supplied by an application program that uses
    the facility, other than as an argument passed when the facility
    is invoked, then you must make a good faith effort to ensure that,
    in the event an application does not supply such function or
    table, the facility still operates, and performs whatever part of
    its purpose remains meaningful.

    (For example, a function in a library to compute square roots has
    a purpose that is entirely well-defined independent of the
    application.  Therefore, Subsection 2d requires that any
    application-supplied function or table used by this function must
    be optional: if the application does not supply it, the square
    root function must still compute square roots.)

These requirements apply to the modified work as a whole.  If
identifiable sections of that work are not derived from the Library,
and can be reasonably considered independent and separate works in
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works.  But when you
distribute the same sections as part of a whole which is a work based
on the Library, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the
entire whole, and thus to each and every part regardless of who wrote
it.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent is to
exercise the right to control the distribution of derivative or
collective works based on the Library.

In addition, mere aggregation of another work not based on the Library
with the Library (or with a work based on the Library) on a volume of
a storage or distribution medium does not bring the other work under
the scope of this License.

  3. You may opt to apply the terms of the ordinary GNU General Public
License instead of this License to a given copy of the Library.  To do
this, you must alter all the notices that refer to this License, so
that they refer to the ordinary GNU General Public License, version 2,
instead of to this License.  (If a newer version than version 2 of the
ordinary GNU General Public License has appeared, then you can specify
that version instead if you wish.)  Do not make any other change in
these notices.
�
  Once this change is made in a given copy, it is irreversible for
that copy, so the ordinary GNU General Public License applies to all
subsequent copies and derivative works made from that copy.

  This option is useful when you wish to copy part of the code of
the Library into a program that is not a library.

  4. You may copy and distribute the Library (or a portion or
derivative of it, under Section 2) in object code or executable form
under the terms of Sections 1 and 2 above provided that you accompany
it with the complete corresponding machine-readable source code, which
must be distributed under the terms of Sections 1 and 2 above on a
medium customarily used for software interchange.

  If distribution of object code is made by offering access to copy
from a designated place, then offering equivalent access to copy the
source code from the same place satisfies the requirement to
distribute the source code, even though third parties are not
compelled to copy the source along with the object code.

  5. A program that contains no derivative of any portion of the
Library, but is designed to work with the Library by being compiled or
linked with it, is called a "work that uses the Library".  Such a
work, in isolation, is not a derivative work of the Library, and
therefore falls outside the scope of this License.

  However, linking a "work that uses the Library" with the Library
creates an executable that is a derivative of the Library (because it
contains portions of the Library), rather than a "work that uses the
library".  The executable is therefore covered by this License.
Section 6 states terms for distribution of such executables.

  When a "work that uses the Library" uses material from a header file
that is part of the Library, the object code for the work may be a
derivative work of the Library even though the source code is not.
Whether this is true is especially significant if the work can be
linked without the Library, or if the work is itself a library.  The
threshold for this to be true is not precisely defined by law.

  If such an object file uses only numerical parameters, data
structure layouts and accessors, and small macros and small inline
functions (ten lines or less in length), then the use of the object
file is unrestricted, regardless of whether it is legally a derivative
work.  (Executables containing this object code plus portions of the
Library will still fall under Section 6.)

  Otherwise, if the work is a derivative of the Library, you may
distribute the object code for the work under the terms of Section 6.
Any executables containing that work also fall under Section 6,
whether or not they are linked directly with the Library itself.
�
  6. As an exception to the Sections above, you may also combine or
link a "work that uses the Library" with the Library to produce a
work containing portions of the Library, and distribute that work
under terms of your choice, provided that the terms permit
modification of the work for the customer's own use and reverse
engineering for debugging such modifications.

  You must give prominent notice with each copy of the work that the
Library is used in it and that the Library and its use are covered by
this License.  You must supply a copy of this License.  If the work
during execution displays copyright notices, you must include the
copyright notice for the Library among them, as well as a reference
directing the user to the copy of this License.  Also, you must do one
of these things:

    a) Accompany the work with the complete corresponding
    machine-readable source code for the Library including whatever
    changes were used in the work (which must be distributed under
    Sections 1 and 2 above); and, if the work is an executable linked
    with the Library, with the complete machine-readable "work that
    uses the Library", as object code and/or source code, so that the
    user can modify the Library and then relink to produce a modified
    executable containing the modified Library.  (It is understood
    that the user who changes the contents of definitions files in the
    Library will not necessarily be able to recompile the application
    to use the modified definitions.)

    b) Use a suitable shared library mechanism for linking with the
    Library.  A suitable mechanism is one that (1) uses at run time a
    copy of the library already present on the user's computer system,
    rather than copying library functions into the executable, and (2)
    will operate properly with a modified version of the library, if
    the user installs one, as long as the modified version is
    interface-compatible with the version that the work was made with.

    c) Accompany the work with a written offer, valid for at
    least three years, to give the same user the materials
    specified in Subsection 6a, above, for a charge no more
    than the cost of performing this distribution.

    d) If distribution of the work is made by offering access to copy
    from a designated place, offer equivalent access to copy the above
    specified materials from the same place.

    e) Verify that the user has already received a copy of these
    materials or that you have already sent this user a copy.

  For an executable, the required form of the "work that uses the
Library" must include any data and utility programs needed for
reproducing the executable from it.  However, as a special exception,
the materials to be distributed need not include anything that is
normally distributed (in either source or binary form) with the major
components (compiler, kernel, and so on) of the operating system on
which the executable runs, unless that component itself accompanies
the executable.

  It may happen that this requirement contradicts the license
restrictions of other proprietary libraries that do not normally
accompany the operating system.  Such a contradiction means you cannot
use both them and the Library together in an executable that you
distribute.
�
  7. You may place library facilities that are a work based on the
Library side-by-side in a single library together with other library
facilities not covered by this License, and distribute such a combined
library, provided that the separate distribution of the work based on
the Library and of the other library facilities is otherwise
permitted, and provided that you do these two things:

    a) Accompany the combined library with a copy of the same work
    based on the Library, uncombined with any other library
    facilities.  This must be distributed under the terms of the
    Sections above.

    b) Give prominent notice with the combined library of the fact
    that part of it is a work based on the Library, and explaining
    where to find the accompanying uncombined form of the same work.

  8. You may not copy, modify, sublicense, link with, or distribute
the Library except as expressly provided under this License.  Any
attempt otherwise to copy, modify, sublicense, link with, or
distribute the Library is void, and will automatically terminate your
rights under this License.  However, parties who have received copies,
or rights, from you under this License will not have their licenses
terminated so long as such parties remain in full compliance.

  9. You are not required to accept this License, since you have not
signed it.  However, nothing else grants you permission to modify or
distribute the Library or its derivative works.  These actions are
prohibited by law if you do not accept this License.  Therefore, by
modifying or distributing the Library (or any work based on the
Library), you indicate your acceptance of this License to do so, and
all its terms and conditions for copying, distributing or modifying
the Library or works based on it.

  10. Each time you redistribute the Library (or any work based on the
Library), the recipient automatically receives a license from the
original licensor to copy, distribute, link with or modify the Library
subject to these terms and conditions.  You may not impose any further
restrictions on the recipients' exercise of the rights granted herein.
You are not responsible for enforcing compliance by third parties with
this License.
�
  11. If, as a consequence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License.  If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Library at all.  For example, if a patent
license would not permit royalty-free redistribution of the Library by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Library.

If any portion of this section is held invalid or unenforceable under any
particular circumstance, the balance of the section is intended to apply,
and the section as a whole is intended to apply in other circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system which is
implemented by public license practices.  Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or she is willing
to distribute software through any other system and a licensee cannot
impose that choice.

This section is intended to make thoroughly clear what is believed to
be a consequence of the rest of this License.

  12. If the distribution and/or use of the Library is restricted in
certain countries either by patents or by copyrighted interfaces, the
original copyright holder who places the Library under this License may add
an explicit geographical distribution limitation excluding those countries,
so that distribution is permitted only in or among countries not thus
excluded.  In such case, this License incorporates the limitation as if
written in the body of this License.

  13. The Free Software Foundation may publish revised and/or new
versions of the Lesser General Public License from time to time.
Such new versions will be similar in spirit to the present version,
but may differ in detail to address new problems or concerns.

Each version is given a distinguishing version number.  If the Library
specifies a version number of this License which applies to it and
"any later version", you have the option of following the terms and
conditions either of that version or of any later version published by
the Free Software Foundation.  If the Library does not specify a
license version number, you may choose any version ever published by
the Free Software Foundation.
�
  14. If you wish to incorporate parts of the Library into other free
programs whose distribution conditions are incompatible with these,
write to the author to ask for permission.  For software which is
copyrighted by the Free Software Foundation, write to the Free
Software Foundation; we sometimes make exceptions for this.  Our
decision will be guided by the two goals of preserving the free status
of all derivatives of our free software and of promoting the sharing
and reuse of software generally.

			    NO WARRANTY

  15. BECAUSE THE LIBRARY IS LICENSED FREE OF CHARGE, THERE IS NO
WARRANTY FOR THE LIBRARY, TO THE EXTENT PERMITTED BY APPLICABLE LAW.
EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR
OTHER PARTIES PROVIDE THE LIBRARY "AS IS" WITHOUT WARRANTY OF ANY
KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.  THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE
LIBRARY IS WITH YOU.  SHOULD THE LIBRARY PROVE DEFECTIVE, YOU ASSUME
THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

  16. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN
WRITING WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY
AND/OR REDISTRIBUTE THE LIBRARY AS PERMITTED ABOVE, BE LIABLE TO YOU
FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR
CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE THE
LIBRARY (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING
RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A
FAILURE OF THE LIBRARY TO OPERATE WITH ANY OTHER SOFTWARE), EVEN IF
SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES.

		     END OF TERMS AND CONDITIONS
�
           How to Apply These Terms to Your New Libraries

  If you develop a new library, and you want it to be of the greatest
possible use to the public, we recommend making it free software that
everyone can redistribute and change.  You can do so by permitting
redistribution under these terms (or, alternatively, under the terms of the
ordinary General Public License).

  To apply these terms, attach the following notices to the library.  It is
safest to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at least the
"copyright" line and a pointer to where the full notice is found.

    <one line to give the library's name and a brief idea of what it does.>
    Copyright (C) <year>  <name of author>

    This library is free software; you can redistribute it and/or
    modify it under the terms of the GNU Lesser General Public
    License as published by the Free Software Foundation; either
    version 2.1 of the License, or (at your option) any later version.

    This library is distributed in the hope that it will be useful,
    but WITHOUT ANY WARRANTY; without even the implied warranty of
    MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the GNU
    Lesser General Public License for more details.

    You should have received a copy of the GNU Lesser General Public
    License along with this library; if not, write to the Free Software
    Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston, MA  02110-1301  USA

Also add information on how to contact you by electronic and paper mail.

You should also get your employer (if you work as a programmer) or your
school, if any, to sign a "copyright disclaimer" for the library, if
necessary.  Here is a sample; alter the names:

  Yoyodyne, Inc., hereby disclaims all copyright interest in the
  library `Frob' (a library for tweaking knobs) written by James Random Hacker.

  <signature of Ty Coon>, 1 April 1990
  Ty Coon, President of Vice

That's all there is to it!
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CryptRandom

Upstream sources were downloaded and built by
the GCCSDK Autobuilder.

For information on the autobuilder see the URL:

http://www.riscos.info/index.php/GCCSDK#GCCSDK_Autobuilder

The source used for this build can be found at

http://www.riscos.info/packages/src/System

Upstream source fetched by CVS with

CVS root theom@chiark.greenend.org.uk:/u3/theom/cvs-pub
Module   cryptrandom
Upstream source fetched using SVN from


#     For AOF builds needing another branch (if this is not defined AB_SVN is

Copyright
---------

Copyright 2000-11 Theo Markettos <theo@markettos.org.uk>
Portions copyright Simon Tatham, Gary S. Brown and Eric Young

Permission is hereby granted, free of charge, to any person
obtaining a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including without
limitation the rights to use, copy, modify, merge, publish, distribute,
sublicense, and/or sell copies of the Software, and to permit persons to whom
the Software is furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.  IN NO EVENT SHALL
SIMON TATHAM OR THEO MARKETTOS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.
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What is Iconv?
==============

Iconv is a module which provides character set conversion akin to that provided
by the C iconv() function.

Iconv Installation instructions
===============================

To install the Iconv module, simply use the System merge utility provided by 
Configure to merge the !System directory provided with the one on your system.

Use the Boot merge facility in Configure to merge the provided !Boot directory
with the one on your system. If there is no !Boot merge facility provided on
your system, simply drag the !Boot directory over your existing boot structure.

Further documentation can be found in the "doc" directory.

Note for developers:
~~~~~~~~~~~~~~~~~~~~
The "stubs" directory contains source for a set of C stubs. 
See the ReadMe file in that directory for further information.

Licence
=======

Iconv is Copyright © 2004-13 J-M Bell

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

  * The above copyright notice and this permission notice shall be included in
    all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.  IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
THE SOFTWARE.
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Iconv Module API
================

If using C, then you really should be using the libiconv stubs provided
(or UnixLib, if appropriate). See the iconv.h header file for further 
documentation of these calls.

Iconv_Open (&57540)
-------------------

  Create a conversion descriptor

  On Entry: r0 -> string containing name of destination encoding (eg "UTF-8")
            r1 -> string containing name of source encoding (eg "CP1252")

  On Exit:  r0 = conversion descriptor
            All others preserved

  Either encoding name may have a number of parameters appended to them.
  Parameters are separated by a pair of forward-slashes ("//").
  Currently defined parameters are:
  
	Parameter:	Destination:			Source:

	TRANSLIT	Transliterate unrepresentable	None
			output.

  The conversion descriptor is an opaque value. The user should not, 
  therefore, assume anything about its meaning, nor modify it in any way. 
  Doing so is guaranteed to result in undefined behaviour.


Iconv_Iconv (&57541)
--------------------

  This SWI is deprecated and Iconv_Convert should be used instead.


Iconv_Close (&57542)
--------------------

  Destroy a conversion descriptor

  On Entry: r0 = conversion descriptor to destroy
  
  On Exit:  r0 = 0
            All others preserved


Iconv_Convert (&57543)
---------------------

  Convert a byte sequence to another encoding
  
  On Entry: r0 = conversion descriptor returned by Iconv_Open
            r1 -> input buffer (or NULL to reset encoding context)
            r2 = length of buffer pointed to by r1
            r3 -> output buffer
            r4 = length of buffer pointed to by r3

  On Exit:  r0 = number of non-reversible conversions performed (always 0)
            r1 -> updated input buffer pointer (after last input read)
            r2 = number of bytes remaining in input buffer
            r3 -> updated output buffer pointer (i.e. end of output)
            r4 = number of free bytes in the output buffer
            All others preserved

  Note that all strings should be NUL-terminated so, if calling from BASIC, 
  some terminating character munging may be needed.


Errors:

Should an error occur, the SWI will return with V set and r0 -> error buffer.
Note that only the error number will be filled in and may be one of:

  ICONV_NOMEM (&81b900)
  ICONV_INVAL (&81b901)
  ICONV_2BIG  (&81b902)
  ICONV_ILSEQ (&81b903)

These map directly to the corresponding C errno values.


Iconv_CreateMenu (&57544)
-------------------------

  Create a menu data structure containing all available encodings.

  On Entry: r0 = flags. All bits reserved, must be 0
            r1 -> buffer, or 0 to read required length
            r2 = length of buffer in r1
            r3 -> currently selected encoding name, or 0 if none selected
            r4 -> buffer for indirected data, or 0 to read length
            r5 = length of buffer in r4
  
  On Exit:  r2 = required size of buffer in r1 if r1 = 0 on entry,
                 or length of data placed in buffer
            r5 = required size of buffer in r4 if r4 = 0 on entry,
                 or length of data placed in buffer

  Menu titles are direct form text buffers. Menu entries are indirect text.
  Entry text is stored in the buffer pointed to by R4 on entry to this call.


Iconv_DecodeMenu (&57545)
-------------------------

  Decode a selection in a menu generated by Iconv_CreateMenu.
  Places the corresponding encoding name in the result buffer.
  
  On Entry: r0 = flags. All bits reserved, must be 0
            r1 -> menu definition
            r2 -> menu selections, as per Wimp_Poll
            r3 -> buffer for result or 0 to read required length
            r4 = buffer length
  
  On Exit:  r4 = required size of buffer if r3 = 0 on entry,
                 or length of data placed in buffer (0 if no selected 
                 encoding)

  The menu selections block pointed to by r2 on entry should be based at
  the root of the encodings menu structure (i.e. index 0 in the block
  should correspond to the selection in the main encoding menu).
  
  This call will update the selection status of the menu(s) appropriately.


Example Code:
=============

Example code may be found in the IconvEg BASIC file.
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Iconv Changelog
===============

0.01 10-Sep-2004
----------------

  - Initial version - unreleased.

0.02 27-Sep-2004
----------------

  - Use allocated SWI & error chunks.
  - Fix issues in 8bit encoding handling.
  - First public release.

0.03 22-Jan-2005
----------------

  - Add Iconv_Convert SWI with improved interface.
  - Deprecate Iconv_Iconv SWI.
  - Add encoding name alias handling.
  - Bundle !Unicode resource.

0.04 08-Apr-2005
----------------

  - Improve parameter checking.
  - Fix potential memory leaks.
  - Add encoding menu creation and selection handling.

0.05 27-Jun-2005
----------------

  - Improve encoding alias support, using external data file.
  - Add StubsG build for A9home users.

0.06 05-Nov-2005
----------------

  - Modified menu creation API to store indirected text in a
    user-provided buffer. This change is backwards incompatible.

0.07 11-Feb-2006
----------------

  - Corrected output values for E2BIG errors.
  - Fixed input pointer update after successful conversion.

0.08 11-Mar-2007
----------------

  - Tightened up parameter checking in various places.
  - Improve aliases hash function.
  - Make 8bit write function's return values match encoding_write
    with encoding_WRITE_STRICT set.
  - Fix bug in 8bit writing which resulted in the remaining buffer
    size being reduced even if nothing was written.
  - Improve support for endian-specific Unicode variants.
  - Work around issue in UnicodeLib where remaining buffer size is
    reduced if an attempt is made to write an unrepresentable character.
  - Add rudimentary //TRANSLIT support - simply replaces with '?' for now.
  - Make UnicodeLib handle raw ISO-8859-{1,2,9,10,15} and not attempt
    ISO-6937-2-25 shift sequences.
  - Remove StubsG build as A9home now has a C99 capable C library.
  - Overhaul documentation.

0.09 20-Nov-2008
----------------

  - Restructured source tree into cross-platform and RO-specific parts.
  - New build system to go with this.
  - Fixes for compiling with GCC4.
  - Introduce *Iconv command which performs command line conversion.
  - Fixes/improvements to the handlers for:
      + US-ASCII
      + UTF-8
      + ISO-8859-7
      + ISO-8859-8
      + ISO-8859-11
      + Windows-1256
      + MacRoman
      + JIS X 0208
      + JIS X 0212
      + KS X 1001
      + EUC-JP
      + Any ISO-2022 based charset that uses a 94x94 table in GR
      + Johab
      + ShiftJIS
  - Add support for ISO-8859-16 (Latin 10)
  - Significantly improve detection and reporting of error conditions

0.10 29-Nov-2008
----------------

  - Fixes to the *Iconv command parameter parsing
  - Ensure *Iconv outputs all converted data when the input is invalid
  - Fix handling of illegal UTF-8 byte sequences
  - Fix handling of incomplete multibyte input sequences.

0.11 04-Jan-2011
----------------

  - Detect missing mapping file when using 8bit codecs. This prevents spurious
    memory exhaustion errors.
  - Toolchain used to build 0.10 turns out to have produced broken code.
  - Minor additions to the charset alias mapping file.

0.12 20-Jan-2013
---------------

  - Master alias mapping file now lives in ROOL repository.
  - Correct handling of trailing valid shift sequences. Previously would
    erroneously report EINVAL, instead of silently accepting them.
  - Add proper transliteration behaviour when requested using //TRANSLIT.
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Introduction:
=============

This file documents an approximate correlation between the data files
provided in the !Unicode distribution and the encoding headers in GNU
libiconv 1.9.1.

Those with '?' in the iconv column either are not represented in iconv
or I've missed the relevant header file ;)

A number of encodings are present in the iconv distribution but not
in !Unicode. These are documented at the end of this file.

Changelog:
==========

v 0.01 (09-Sep-2004)
~~~~~~~~~~~~~~~~~~~~
Initial Incarnation

v 0.02 (11-Sep-2004)
~~~~~~~~~~~~~~~~~~~~
Documented additional encodings supported by the Iconv module.
Corrected list of !Unicode deficiencies.


!Unicode->iconv:
================

Unicode:			iconv:			notes:

Acorn.Latin1			riscos1.h

Apple.CentEuro			mac_centraleurope.h
Apple.Cyrillic			mac_cyrillic.h
Apple.Roman			mac_roman.h
Apple.Ukrainian			mac_ukraine.h

BigFive				big5.h

ISO2022.C0.40[ISO646]		?

ISO2022.C1.43[IS6429]		?

ISO2022.G94.40[646old]		iso646_cn.h
ISO2022.G94.41[646-GB]		?
ISO2022.G94.42[646IRV]		?
ISO2022.G94.43[FinSwe]		?
ISO2022.G94.47[646-SE]		?
ISO2022.G94.48[646-SE]		?
ISO2022.G94.49[JS201K]		jisx0201.h		top of JIS range 
ISO2022.G94.4A[JS201R]		jisx0201.h iso646_jp.h	bottom of JIS range
ISO2022.G94.4B[646-DE]		?
ISO2022.G94.4C[646-PT]		?
ISO2022.G94.54[GB1988]		?
ISO2022.G94.56[Teltxt]		?
ISO2022.G94.59[646-IT]		?
ISO2022.G94.5A[646-ES]		?
ISO2022.G94.60[646-NO]		?
ISO2022.G94.66[646-FR]		?
ISO2022.G94.69[646-HU]		?
ISO2022.G94.6B[Arabic]		?
ISO2022.G94.6C[IS6397]		?
ISO2022.G94.7A[SerbCr]		?

ISO2022.G94x94.40[JS6226]	?
ISO2022.G94x94.41[GB2312]	gb2312.h
ISO2022.G94x94.42[JIS208]	jis0x208.h
ISO2022.G94x94.43[KS1001]	ksc5601.h
ISO2022.G94x94.44[JIS212]	jis0x212.h
ISO2022.G94x94.47[CNS1]		cns11643_1.h		the tables differ
ISO2022.G94x94.48[CNS2]		cns11643_2.h
ISO2022.G94x94.49[CNS3]		cns11643_3.h
ISO2022.G94x94.4A[CNS4]		cns11643_4.h
ISO2022.G94x94.4B[CNS5]		cns11643_5.h
ISO2022.G94x94.4C[CNS6]		cns11643_6.h
ISO2022.G94x94.4D[CNS7]		cns11643_7.h

ISO2022.G96.41[Lat1]		iso8859_1.h
ISO2022.G96.42[Lat2]		iso8859_2.h
ISO2022.G96.43[Lat3]		iso8859_3.h
ISO2022.G96.44[Lat4]		iso8859_4.h
ISO2022.G96.46[Greek]		?
ISO2022.G96.47[Arabic]		iso8859_6.h		ISO-8859-6 ignored
ISO2022.G96.48[Hebrew]		?
ISO2022.G96.4C[Cyrill]		?
ISO2022.G96.4D[Lat5]		iso8859_5.h
ISO2022.G96.50[LatSup]		?
ISO2022.G96.52[IS6397]		?
ISO2022.G96.54[Thai]		tis620.h
ISO2022.G96.56[Lat6]		iso8859_6.h
ISO2022.G96.58[L6Sami]		?
ISO2022.G96.59[Lat7]		iso8859_7.h
ISO2022.G96.5C[Welsh]		?
ISO2022.G96.5D[Sami]		?
ISO2022.G96.5E[Hebrew]		?
ISO2022.G96.5F[Lat8]		iso8859_8.h
ISO2022.G96.62[Lat9]		iso8859_9.h

KOI8-R				koi8_r.h

Microsoft.CP1250		cp1250.h
Microsoft.CP1251		cp1251.h
Microsoft.CP1252		cp1252.h
Microsoft.CP1254		cp1254.h
Microsoft.CP866			cp866.h
Microsoft.CP932			cp932.h cp932ext.h

iconv->!Unicode:
================

Iconv has the following encodings, which are not present in !Unicode. 
Providing a suitable data file for !Unicode is trivial. Whether UnicodeLib
will then act upon the addition of these is unknown.
This list is ordered as per libiconv's NOTES file.

European & Semitic languages:

	ISO-8859-16 (iso8859_16.h)
	KOI8-{U,RU,T} (koi8_xx.h)
	CP125{3,5,6,7} (cp125n.h)
	CP850 (cp850.h)
	CP862 (cp862.h)
	Mac{Croatian,Romania,Greek,Turkish,Hebrew,Arabic} (mac_foo.h)

Japanese:

	None afaikt.

Simplified Chinese:

	GB18030 (gb18030.h, gb18030ext.h)
	HZ-GB-2312 (hz.h)

Traditional Chinese:

	CP950 (cp950.h)
	BIG5-HKSCS (big5hkscs.h)

Korean:

	CP949 (cp949.h)

Armenian:

	ARMSCII-8 (armscii_8.h)

Georgian:

	Georgian-Academy, Georgian-PS (georgian_academy.h, georgian_ps.h)

Thai:

	CP874 (cp874.h)
	MacThai (mac_thai.h)

Laotian:

	MuleLao-1, CP1133 (mulelao.h, cp1133.h)

Vietnamese:

	VISCII, TCVN (viscii.h, tcvn.h)
	CP1258 (cp1258.h)

Unicode:

	BE/LE variants of normal encodings. I assume UnicodeLib handles
	these, but can't be sure.
	C99 / JAVA - well, yes.


Iconv Module:
=============

The iconv module is effectively a thin veneer around UnicodeLib. However,
8bit encodings are implemented within the module rather than using the
support in UnicodeLib. The rationale for this is simply that, although
UnicodeLib will understand (and act upon - reportedly...) additions to
the ISO2022 Unicode resource, other encodings are ignored. As the vast
majority of outstanding encodings fall into this category, and the code
is fairly simple, it made sense to implement it within the module.

With use of the iconv module, the list of outstanding encodings is
reduced to:

	CP1255 (requires state-based transcoding)

	GB18030 (not 8bit - reportedly a requirement of PRC)
	HZ-GB-2312 (not 8bit - supported by IE4)

	CP950 (not 8bit - a (MS) variant of Big5)
	BIG5-HKSCS (not 8bit - again, a Big5 variant)

	CP949 (not 8bit)

	ARMSCII-8 (easily implemented, if required)

	VISCII (easily implemented, if required)
	CP1258, TCVN (requires state-based transcoding)

Additionally, the rest of the CodePage encodings implemented in iconv
but not listed above (due to omissions from the iconv documentation)
are implemented by the iconv module.
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UnixLib Copyright
-----------------

UnixLib is Copyright (c) 1995-1999 Simon Callan, Nick Burrett,
Nicholas Clark and Peter Burwood.

These contributors have expressed "no interest" in any further licensing or
copyright in regards to UnixLib.

Other sections are (c) 1999-2006 Nick Burrett, John Tytgat, Peter Naulls,
Peter Teichmann, Alex Waugh, Christian Ludlam, Theo Markettos, Graham Shaw,
James Bursa and John-Mark Bell.

In January 2005, permission was obtained from all relevant contributors
by Peter Naulls to license all past and present contributions to UnixLib
(where possible) under the revised BSD license.  The license is included
in the next section and is applicable to all code in UnixLib that does not
have an explicit license in its source.

Prior to 4th January 2005 and after May 2001, UnixLib contained code licensed
under the GNU General Public License, and versions of UnixLib produced
between these dates are subject to the provisions of the GPL.  We realised
that this might cause potential problems with the wider use of UnixLib in
RISC OS, and along with the desire to clarify the overall licensing status of
UnixLib, GPL code was removed from UnixLib and the above permission from all
copyright holders allowed UnixLib contributions to be relicensed as per the
revised BSD license.  The GPL is therefore not included in this notice
as it is no longer relevant to UnixLib.


Practical notes on using UnixLib in your own programs:

This is a plain English version of guidelines for use of UnixLib in
your programs.  It does not override any of the licenses included
below, but is intended to state instances when it may be used in
free and non-free software.  Where there is contradiction or
ambiguity in this wording, please refer to the specifics of the licence
in question.  These recommendations are based upon our understading
of the GPL/LGPL and BSD licenses and are subject to change should
our understanding of the topics improve.

 - Because UnixLib contains code that is subject to the Lesser GNU
   Public License, the LGPL is the overriding consideration when
   linking UnixLib to programs (unless the program itself is GPL).

 - You are free to use sections of UnixLib in your own programs
   subject to the conditions of that code.  If the entirety of
   that code is under a BSD license, then you can generally use
   that code as you see fit, and there is no further obligation
   from you as long as the copyright notice remains.  If you
   use LGPL code in your program, then your program must also be
   distributed under the LGPL (or GPL).

 - If you use UnixLib in its intended original form - that is as a
   supporting library for ported programs to RISC OS - then your program
   is subject to the LGPL; or the GPL if the program is covered by that.
   Note that you must make the source and any modifications available to for
   both if requested.  This is of course equally true if you write an original
   GPL program using UnixLib.  In most cases, no additional action is
   required of you, especially since source is usually readibly available.

 - If you use UnixLib for a non-free program - whether that's commercial or
   otherwise, then you should carefully read section 6 of the LGPL.  This
   applies, because at the present time, there is no practical method of
   dynamic linking on RISC OS.  At such time that UnixLib is available as a
   shared library, then programs dynamically linking to it will no longer be
   subject to the LPGL as applied to UnixLib.

 - Section 6 means that in practice, you must supply, or offer to
   supply either source or object code for your program.
   This is mainly to allow rebuilding of the executable program
   with later or modified versions of UnixLib.  You must of course
   supply (or better, contribute to the GCCSDK project) any
   modifications you make to UnixLib upon request.


Recommended reading:

Frequently Asked Questions about the GNU GPL
http://www.fsf.org/licenses/gpl-faq.html (has some sections on LGPL)

About the justifications for using LGPL
http://www.fsf.org/licenses/why-not-lgpl.html



===========================================================================

 Copyright (c) 1995-2005 UnixLib Developers
 All rights reserved.
 
 Redistribution and use in source and binary forms, with or without
 modification, are permitted provided that the following conditions
 are met:
 1. Redistributions of source code must retain the above copyright
    notice, this list of conditions and the following disclaimer.
 2. Redistributions in binary form must reproduce the above copyright
    notice, this list of conditions and the following disclaimer in the
    documentation and/or other materials provided with the distribution.
 3. The name of the author may not be used to endorse or promote products
    derived from this software without specific prior written permission.
 
 THIS SOFTWARE IS PROVIDED BY THE AUTHOR ``AS IS'' AND ANY EXPRESS OR
 IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
 OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.
 IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY DIRECT, INDIRECT,
 INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
 NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
 DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
 THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
 (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
 THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

===========================================================================

Portions of UnixLib are copyright The Regents of the University of
California.

Portions of this library are copyright Sun Microsystems, Inc.  The 

Portions of this library are derived from the GNU C Library and fall under
the GNU Library General Public License.

Portions of this library are copyright Henry Spencer.

Portions of this library are copyright The Regents of the University of
California, Sun Microsystems, Inc., Scriptics Corporation, ActiveState
Corporation and other parties.

Portions of this library are copyright PostgreSQL Global Development Group.

The licenses for the above are duplicated below.


===========================================================================

 Copyright (c) The Regents of the University of California.
 All rights reserved.

 This code is derived from software contributed to Berkeley by
 Chris Torek.

 Redistribution and use in source and binary forms, with or without
 modification, are permitted provided that the following conditions
 are met:
 1. Redistributions of source code must retain the above copyright
    notice, this list of conditions and the following disclaimer.
 2. Redistributions in binary form must reproduce the above copyright
    notice, this list of conditions and the following disclaimer in the
    documentation and/or other materials provided with the distribution.
 3. All advertising materials mentioning features or use of this software
    must display the following acknowledgement:
        This product includes software developed by the University of
        California, Berkeley and its contributors.
 4. Neither the name of the University nor the names of its contributors
    may be used to endorse or promote products derived from this software
    without specific prior written permission.

 THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS ``AS IS'' AND
 ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
 IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
 ARE DISCLAIMED.  IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE
 FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
 DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
 OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
 HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
 LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
 OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
 SUCH DAMAGE.

===========================================================================

 Copyright (C) 1993 by Sun Microsystems, Inc. All rights reserved.

 Developed at SunPro, a Sun Microsystems, Inc. business.
 Permission to use, copy, modify, and distribute this
 software is freely granted, provided that this notice
 is preserved.

===========================================================================

                  GNU LIBRARY GENERAL PUBLIC LICENSE
                       Version 2, June 1991

 Copyright (C) 1991 Free Software Foundation, Inc.
 59 Temple Place - Suite 330, Boston, MA 02111-1307, USA
 Everyone is permitted to copy and distribute verbatim copies
 of this license document, but changing it is not allowed.

[This is the first released version of the library GPL.  It is
 numbered 2 because it goes with version 2 of the ordinary GPL.]

                            Preamble

  The licenses for most software are designed to take away your
freedom to share and change it.  By contrast, the GNU General Public
Licenses are intended to guarantee your freedom to share and change
free software--to make sure the software is free for all its users.

  This license, the Library General Public License, applies to some
specially designated Free Software Foundation software, and to any
other libraries whose authors decide to use it.  You can use it for
your libraries, too.

  When we speak of free software, we are referring to freedom, not
price.  Our General Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
this service if you wish), that you receive source code or can get it
if you want it, that you can change the software or use pieces of it
in new free programs; and that you know you can do these things.

  To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
These restrictions translate to certain responsibilities for you if
you distribute copies of the library, or if you modify it.

  For example, if you distribute copies of the library, whether gratis
or for a fee, you must give the recipients all the rights that we gave
you.  You must make sure that they, too, receive or can get the source
code.  If you link a program with the library, you must provide
complete object files to the recipients so that they can relink them
with the library, after making changes to the library and recompiling
it.  And you must show them these terms so they know their rights.

  Our method of protecting your rights has two steps: (1) copyright
the library, and (2) offer you this license which gives you legal
permission to copy, distribute and/or modify the library.

  Also, for each distributor's protection, we want to make certain
that everyone understands that there is no warranty for this free
library.  If the library is modified by someone else and passed on, we
want its recipients to know that what they have is not the original
version, so that any problems introduced by others will not reflect on
the original authors' reputations.

  Finally, any free program is threatened constantly by software
patents.  We wish to avoid the danger that companies distributing free
software will individually obtain patent licenses, thus in effect
transforming the program into proprietary software.  To prevent this,
we have made it clear that any patent must be licensed for everyone's
free use or not licensed at all.

  Most GNU software, including some libraries, is covered by the ordinary
GNU General Public License, which was designed for utility programs.  This
license, the GNU Library General Public License, applies to certain
designated libraries.  This license is quite different from the ordinary
one; be sure to read it in full, and don't assume that anything in it is
the same as in the ordinary license.

  The reason we have a separate public license for some libraries is that
they blur the distinction we usually make between modifying or adding to a
program and simply using it.  Linking a program with a library, without
changing the library, is in some sense simply using the library, and is
analogous to running a utility program or application program.  However, in
a textual and legal sense, the linked executable is a combined work, a
derivative of the original library, and the ordinary General Public License
treats it as such.

  Because of this blurred distinction, using the ordinary General
Public License for libraries did not effectively promote software
sharing, because most developers did not use the libraries.  We
concluded that weaker conditions might promote sharing better.

  However, unrestricted linking of non-free programs would deprive the
users of those programs of all benefit from the free status of the
libraries themselves.  This Library General Public License is intended to
permit developers of non-free programs to use free libraries, while
preserving your freedom as a user of such programs to change the free
libraries that are incorporated in them.  (We have not seen how to achieve
this as regards changes in header files, but we have achieved it as regards
changes in the actual functions of the Library.)  The hope is that this
will lead to faster development of free libraries.

  The precise terms and conditions for copying, distribution and
modification follow.  Pay close attention to the difference between a
"work based on the library" and a "work that uses the library".  The
former contains code derived from the library, while the latter only
works together with the library.

  Note that it is possible for a library to be covered by the ordinary
General Public License rather than by this special one.


                  GNU LIBRARY GENERAL PUBLIC LICENSE
   TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

  0. This License Agreement applies to any software library which
contains a notice placed by the copyright holder or other authorized
party saying it may be distributed under the terms of this Library
General Public License (also called "this License").  Each licensee is
addressed as "you".

  A "library" means a collection of software functions and/or data
prepared so as to be conveniently linked with application programs
(which use some of those functions and data) to form executables.

  The "Library", below, refers to any such software library or work
which has been distributed under these terms.  A "work based on the
Library" means either the Library or any derivative work under
copyright law: that is to say, a work containing the Library or a
portion of it, either verbatim or with modifications and/or translated
straightforwardly into another language.  (Hereinafter, translation is
included without limitation in the term "modification".)

  "Source code" for a work means the preferred form of the work for
making modifications to it.  For a library, complete source code means
all the source code for all modules it contains, plus any associated
interface definition files, plus the scripts used to control compilation
and installation of the library.

  Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope.  The act of
running a program using the Library is not restricted, and output from
such a program is covered only if its contents constitute a work based
on the Library (independent of the use of the Library in a tool for
writing it).  Whether that is true depends on what the Library does
and what the program that uses the Library does.
  
  1. You may copy and distribute verbatim copies of the Library's
complete source code as you receive it, in any medium, provided that
you conspicuously and appropriately publish on each copy an
appropriate copyright notice and disclaimer of warranty; keep intact
all the notices that refer to this License and to the absence of any
warranty; and distribute a copy of this License along with the
Library.

  You may charge a fee for the physical act of transferring a copy,
and you may at your option offer warranty protection in exchange for a
fee.

  2. You may modify your copy or copies of the Library or any portion
of it, thus forming a work based on the Library, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditions:

    a) The modified work must itself be a software library.

    b) You must cause the files modified to carry prominent notices
    stating that you changed the files and the date of any change.

    c) You must cause the whole of the work to be licensed at no
    charge to all third parties under the terms of this License.

    d) If a facility in the modified Library refers to a function or a
    table of data to be supplied by an application program that uses
    the facility, other than as an argument passed when the facility
    is invoked, then you must make a good faith effort to ensure that,
    in the event an application does not supply such function or
    table, the facility still operates, and performs whatever part of
    its purpose remains meaningful.

    (For example, a function in a library to compute square roots has
    a purpose that is entirely well-defined independent of the
    application.  Therefore, Subsection 2d requires that any
    application-supplied function or table used by this function must
    be optional: if the application does not supply it, the square
    root function must still compute square roots.)

These requirements apply to the modified work as a whole.  If
identifiable sections of that work are not derived from the Library,
and can be reasonably considered independent and separate works in
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works.  But when you
distribute the same sections as part of a whole which is a work based
on the Library, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the
entire whole, and thus to each and every part regardless of who wrote
it.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent is to
exercise the right to control the distribution of derivative or
collective works based on the Library.

In addition, mere aggregation of another work not based on the Library
with the Library (or with a work based on the Library) on a volume of
a storage or distribution medium does not bring the other work under
the scope of this License.

  3. You may opt to apply the terms of the ordinary GNU General Public
License instead of this License to a given copy of the Library.  To do
this, you must alter all the notices that refer to this License, so
that they refer to the ordinary GNU General Public License, version 2,
instead of to this License.  (If a newer version than version 2 of the
ordinary GNU General Public License has appeared, then you can specify
that version instead if you wish.)  Do not make any other change in
these notices.

  Once this change is made in a given copy, it is irreversible for
that copy, so the ordinary GNU General Public License applies to all
subsequent copies and derivative works made from that copy.

  This option is useful when you wish to copy part of the code of
the Library into a program that is not a library.

  4. You may copy and distribute the Library (or a portion or
derivative of it, under Section 2) in object code or executable form
under the terms of Sections 1 and 2 above provided that you accompany
it with the complete corresponding machine-readable source code, which
must be distributed under the terms of Sections 1 and 2 above on a
medium customarily used for software interchange.

  If distribution of object code is made by offering access to copy
from a designated place, then offering equivalent access to copy the
source code from the same place satisfies the requirement to
distribute the source code, even though third parties are not
compelled to copy the source along with the object code.

  5. A program that contains no derivative of any portion of the
Library, but is designed to work with the Library by being compiled or
linked with it, is called a "work that uses the Library".  Such a
work, in isolation, is not a derivative work of the Library, and
therefore falls outside the scope of this License.

  However, linking a "work that uses the Library" with the Library
creates an executable that is a derivative of the Library (because it
contains portions of the Library), rather than a "work that uses the
library".  The executable is therefore covered by this License.
Section 6 states terms for distribution of such executables.

  When a "work that uses the Library" uses material from a header file
that is part of the Library, the object code for the work may be a
derivative work of the Library even though the source code is not.
Whether this is true is especially significant if the work can be
linked without the Library, or if the work is itself a library.  The
threshold for this to be true is not precisely defined by law.

  If such an object file uses only numerical parameters, data
structure layouts and accessors, and small macros and small inline
functions (ten lines or less in length), then the use of the object
file is unrestricted, regardless of whether it is legally a derivative
work.  (Executables containing this object code plus portions of the
Library will still fall under Section 6.)

  Otherwise, if the work is a derivative of the Library, you may
distribute the object code for the work under the terms of Section 6.
Any executables containing that work also fall under Section 6,
whether or not they are linked directly with the Library itself.

  6. As an exception to the Sections above, you may also compile or
link a "work that uses the Library" with the Library to produce a
work containing portions of the Library, and distribute that work
under terms of your choice, provided that the terms permit
modification of the work for the customer's own use and reverse
engineering for debugging such modifications.

  You must give prominent notice with each copy of the work that the
Library is used in it and that the Library and its use are covered by
this License.  You must supply a copy of this License.  If the work
during execution displays copyright notices, you must include the
copyright notice for the Library among them, as well as a reference
directing the user to the copy of this License.  Also, you must do one
of these things:

    a) Accompany the work with the complete corresponding
    machine-readable source code for the Library including whatever
    changes were used in the work (which must be distributed under
    Sections 1 and 2 above); and, if the work is an executable linked
    with the Library, with the complete machine-readable "work that
    uses the Library", as object code and/or source code, so that the
    user can modify the Library and then relink to produce a modified
    executable containing the modified Library.  (It is understood
    that the user who changes the contents of definitions files in the
    Library will not necessarily be able to recompile the application
    to use the modified definitions.)

    b) Accompany the work with a written offer, valid for at
    least three years, to give the same user the materials
    specified in Subsection 6a, above, for a charge no more
    than the cost of performing this distribution.

    c) If distribution of the work is made by offering access to copy
    from a designated place, offer equivalent access to copy the above
    specified materials from the same place.

    d) Verify that the user has already received a copy of these
    materials or that you have already sent this user a copy.

  For an executable, the required form of the "work that uses the
Library" must include any data and utility programs needed for
reproducing the executable from it.  However, as a special exception,
the source code distributed need not include anything that is normally
distributed (in either source or binary form) with the major
components (compiler, kernel, and so on) of the operating system on
which the executable runs, unless that component itself accompanies
the executable.

  It may happen that this requirement contradicts the license
restrictions of other proprietary libraries that do not normally
accompany the operating system.  Such a contradiction means you cannot
use both them and the Library together in an executable that you
distribute.

  7. You may place library facilities that are a work based on the
Library side-by-side in a single library together with other library
facilities not covered by this License, and distribute such a combined
library, provided that the separate distribution of the work based on
the Library and of the other library facilities is otherwise
permitted, and provided that you do these two things:

    a) Accompany the combined library with a copy of the same work
    based on the Library, uncombined with any other library
    facilities.  This must be distributed under the terms of the
    Sections above.

    b) Give prominent notice with the combined library of the fact
    that part of it is a work based on the Library, and explaining
    where to find the accompanying uncombined form of the same work.

  8. You may not copy, modify, sublicense, link with, or distribute
the Library except as expressly provided under this License.  Any
attempt otherwise to copy, modify, sublicense, link with, or
distribute the Library is void, and will automatically terminate your
rights under this License.  However, parties who have received copies,
or rights, from you under this License will not have their licenses
terminated so long as such parties remain in full compliance.

  9. You are not required to accept this License, since you have not
signed it.  However, nothing else grants you permission to modify or
distribute the Library or its derivative works.  These actions are
prohibited by law if you do not accept this License.  Therefore, by
modifying or distributing the Library (or any work based on the
Library), you indicate your acceptance of this License to do so, and
all its terms and conditions for copying, distributing or modifying
the Library or works based on it.

  10. Each time you redistribute the Library (or any work based on the
Library), the recipient automatically receives a license from the
original licensor to copy, distribute, link with or modify the Library
subject to these terms and conditions.  You may not impose any further
restrictions on the recipients' exercise of the rights granted herein.
You are not responsible for enforcing compliance by third parties to
this License.

  11. If, as a consequence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License.  If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Library at all.  For example, if a patent
license would not permit royalty-free redistribution of the Library by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Library.

If any portion of this section is held invalid or unenforceable under any
particular circumstance, the balance of the section is intended to apply,
and the section as a whole is intended to apply in other circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system which is
implemented by public license practices.  Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or she is willing
to distribute software through any other system and a licensee cannot
impose that choice.

This section is intended to make thoroughly clear what is believed to
be a consequence of the rest of this License.

  12. If the distribution and/or use of the Library is restricted in
certain countries either by patents or by copyrighted interfaces, the
original copyright holder who places the Library under this License may add
an explicit geographical distribution limitation excluding those countries,
so that distribution is permitted only in or among countries not thus
excluded.  In such case, this License incorporates the limitation as if
written in the body of this License.

  13. The Free Software Foundation may publish revised and/or new
versions of the Library General Public License from time to time.
Such new versions will be similar in spirit to the present version,
but may differ in detail to address new problems or concerns.

Each version is given a distinguishing version number.  If the Library
specifies a version number of this License which applies to it and
"any later version", you have the option of following the terms and
conditions either of that version or of any later version published by
the Free Software Foundation.  If the Library does not specify a
license version number, you may choose any version ever published by
the Free Software Foundation.

  14. If you wish to incorporate parts of the Library into other free
programs whose distribution conditions are incompatible with these,
write to the author to ask for permission.  For software which is
copyrighted by the Free Software Foundation, write to the Free
Software Foundation; we sometimes make exceptions for this.  Our
decision will be guided by the two goals of preserving the free status
of all derivatives of our free software and of promoting the sharing
and reuse of software generally.

                            NO WARRANTY

  15. BECAUSE THE LIBRARY IS LICENSED FREE OF CHARGE, THERE IS NO
WARRANTY FOR THE LIBRARY, TO THE EXTENT PERMITTED BY APPLICABLE LAW.
EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR
OTHER PARTIES PROVIDE THE LIBRARY "AS IS" WITHOUT WARRANTY OF ANY
KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.  THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE
LIBRARY IS WITH YOU.  SHOULD THE LIBRARY PROVE DEFECTIVE, YOU ASSUME
THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

  16. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN
WRITING WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY
AND/OR REDISTRIBUTE THE LIBRARY AS PERMITTED ABOVE, BE LIABLE TO YOU
FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR
CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE THE
LIBRARY (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING
RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A
FAILURE OF THE LIBRARY TO OPERATE WITH ANY OTHER SOFTWARE), EVEN IF
SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES.

                     END OF TERMS AND CONDITIONS

     Appendix: How to Apply These Terms to Your New Libraries

  If you develop a new library, and you want it to be of the greatest
possible use to the public, we recommend making it free software that
everyone can redistribute and change.  You can do so by permitting
redistribution under these terms (or, alternatively, under the terms of the
ordinary General Public License).

  To apply these terms, attach the following notices to the library.  It is
safest to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at least the
"copyright" line and a pointer to where the full notice is found.

     <one line to give the library's name and a brief idea of what it does.>
    Copyright (C)  <year>   <name of author>

    This library is free software; you can redistribute it and/or
    modify it under the terms of the GNU Library General Public
    License as published by the Free Software Foundation; either
    version 2 of the License, or (at your option) any later version.

    This library is distributed in the hope that it will be useful,
    but WITHOUT ANY WARRANTY; without even the implied warranty of
    MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the GNU
    Library General Public License for more details.

    You should have received a copy of the GNU Library General Public
    License along with this library; if not, write to the Free
    Software Foundation, Inc., 59 Temple Place - Suite 330, Boston,
    MA 02111-1307, USA

Also add information on how to contact you by electronic and paper mail.

You should also get your employer (if you work as a programmer) or your
school, if any, to sign a "copyright disclaimer" for the library, if
necessary.  Here is a sample; alter the names:

  Yoyodyne, Inc., hereby disclaims all copyright interest in the
  library `Frob' (a library for tweaking knobs) written by James Random Hacker.

   <signature of Ty Coon>, 1 April 1990
  Ty Coon, President of Vice

That's all there is to it!

===========================================================================

Copyright (c) 1998, 1999 Henry Spencer.  All rights reserved.

Development of this software was funded, in part, by Cray Research Inc.,
UUNET Communications Services Inc., Sun Microsystems Inc., and Scriptics
Corporation, none of whom are responsible for the results.  The author
thanks all of them. 

Redistribution and use in source and binary forms -- with or without
modification -- are permitted for any purpose, provided that
redistributions in source form retain this entire copyright notice and
indicate the origin and nature of any modifications.

I'd appreciate being given credit for this package in the documentation
of software which uses it, but that is not a requirement.

THIS SOFTWARE IS PROVIDED ``AS IS'' AND ANY EXPRESS OR IMPLIED WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.  IN NO EVENT SHALL
HENRY SPENCER BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

===========================================================================

This software is copyrighted by the Regents of the University of
California, Sun Microsystems, Inc., Scriptics Corporation, ActiveState
Corporation and other parties.  The following terms apply to all files
associated with the software unless explicitly disclaimed in
individual files.

The authors hereby grant permission to use, copy, modify, distribute,
and license this software and its documentation for any purpose, provided
that existing copyright notices are retained in all copies and that this
notice is included verbatim in any distributions. No written agreement,
license, or royalty fee is required for any of the authorized uses.
Modifications to this software may be copyrighted by their authors
and need not follow the licensing terms described here, provided that
the new terms are clearly indicated on the first page of each file where
they apply.

IN NO EVENT SHALL THE AUTHORS OR DISTRIBUTORS BE LIABLE TO ANY PARTY
FOR DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES
ARISING OUT OF THE USE OF THIS SOFTWARE, ITS DOCUMENTATION, OR ANY
DERIVATIVES THEREOF, EVEN IF THE AUTHORS HAVE BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

THE AUTHORS AND DISTRIBUTORS SPECIFICALLY DISCLAIM ANY WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT.  THIS SOFTWARE
IS PROVIDED ON AN "AS IS" BASIS, AND THE AUTHORS AND DISTRIBUTORS HAVE
NO OBLIGATION TO PROVIDE MAINTENANCE, SUPPORT, UPDATES, ENHANCEMENTS, OR
MODIFICATIONS.

GOVERNMENT USE: If you are acquiring this software on behalf of the
U.S. government, the Government shall have only "Restricted Rights"
in the software and related documentation as defined in the Federal 
Acquisition Regulations (FARs) in Clause 52.227.19 (c) (2).  If you
are acquiring the software on behalf of the Department of Defense, the
software shall be classified as "Commercial Computer Software" and the
Government shall have only "Restricted Rights" as defined in Clause
252.227-7013 (c) (1) of DFARs.  Notwithstanding the foregoing, the
authors grant the U.S. Government and others acting in its behalf
permission to use and distribute the software in accordance with the
terms specified in this license. 

===========================================================================

PostgreSQL Database Management System
(formerly known as Postgres, then as Postgres95)

Portions Copyright (c) 1996-2005, PostgreSQL Global Development Group

Portions Copyright (c) 1994, The Regents of the University of California

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose, without fee, and without a written agreement
is hereby granted, provided that the above copyright notice and this
paragraph and the following two paragraphs appear in all copies.

IN NO EVENT SHALL THE UNIVERSITY OF CALIFORNIA BE LIABLE TO ANY PARTY FOR
DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, INCLUDING
LOST PROFITS, ARISING OUT OF THE USE OF THIS SOFTWARE AND ITS
DOCUMENTATION, EVEN IF THE UNIVERSITY OF CALIFORNIA HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

THE UNIVERSITY OF CALIFORNIA SPECIFICALLY DISCLAIMS ANY WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE.  THE SOFTWARE PROVIDED HEREUNDER IS
ON AN "AS IS" BASIS, AND THE UNIVERSITY OF CALIFORNIA HAS NO OBLIGATIONS TO
PROVIDE MAINTENANCE, SUPPORT, UPDATES, ENHANCEMENTS, OR MODIFICATIONS.
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Tinct
=====
This module provides the necessary functionality to display alpha-blended
sprites both scaled and otherwise. It also provides functions for dithering,
error diffusion and performing bi-linear filtering to improve their appearance.


Technical information
ฏฏฏฏฏฏฏฏฏฏฏฏฏฏฏฏฏฏฏฏฏ
To ensure future compatibility, this module does not patch the OS in any way
and works in a totally legal way. It also does not write to itself in any
way, so is suitable for running from ROM.
 Redirection to sprites is supported, although due to the overheads involved
with caching the colour translation tables it is not recommended that this is
done frequently. There are some exceptions to this, however, as redirecting to
a 16bpp or 32bpp mode sprite does not require any translation tables, and
redirecting to a sprite that has the same mode and palette as the previous
destination that Tinct was used for causes a minimum overhead as the
translation tables are checked and cached values are used if possible.

Format of a sprite with 8-bit alpha channel
จจจจจจจจจจจจจจจจจจจจจจจจจจจจจจจจจจจจจจจจจจจ
The sprite format used by Tinct differs from those used by RISC OS Select,
and whilst facilities are supplied to convert sprites into the required format,
no facilities are provided to manipulate them.
 All sprites used by Tinct must be 32bpp, and cannot have a standard RISC OS
mask specified. The basic format of the sprite is shown below, with the
restrictions to the standard sprite format marked with an asterisk (*):

	[+0]	Offset to next sprite
	[+4]	Sprite name, up to 12 characters with trailing zeroes
	[+16]	Width in words - 1
	[+20]	Height in scan lines - 1
	[+24] 	First bit used
	[+28] 	Last bit used
	[+32]	Offset to sprite image
	[+36] *	Offset to sprite image (no mask allowed)
	[+40] *	Sprite type (must be 0x301680B5)

Whereas for normal sprites the sprite image would be a series of colour words
of the format RrGgBb00, alpha-blended sprites use the empty byte to specify
the alpha value, ie RrGgBbAa.
 The alpha values represent the blending level on a linear scale where 0x00
represents that the source pixel is totally transparent and 0xff that it is
totally opaque. It should be noted that as a standard 32bpp sprite (eg as
created with !Paint) will have the alpha channel set to 0x00 by default no
output will be visible when plotting as an alpha-blended sprite.

Error handling
จจจจจจจจจจจจจจ
If an incorrect sprite is attempted to be used, Tinct currently always returns
error number 0x700 (SBadSpriteFile) rather than the specific cause of the
problem (eg. BadDPI, BadMSFlags or BadPixelDepth) as OS_SpriteOp would do.
There are several technical reasons for this behaviour, and future versions of
Tinct may return more descriptive errors depending on the cause.


SWIs provided
ฏฏฏฏฏฏฏฏฏฏฏฏฏ
Tinct provides four SWIs to plot sprites and one to convert sprites to their
32bpp equivalent. All values supplied to Tinct must be in OS units, and the
current OS clipping rectangle is used.
 The sprite pointers provided are equivalent to calling OS_SpriteOp with
bit 9 of the reason code set. To plot a sprite by name, the sprite should
first be found by using OS_SpriteOp with reason code 0x18 and using the
returned sprite address.

Tinct_PlotAlpha (0x57240)
จจจจจจจจจจจจจจจจจจจจจจจจจ
Plots an alpha-blended sprite at the specified coordinates.

->	R2	Sprite pointer
	R3	X coordinate
	R4	Y coordinate
	R7	Flag word


Tinct_PlotScaledAlpha (0x57241)
จจจจจจจจจจจจจจจจจจจจจจจจจจจจจจจ
Plots a scaled alpha-blended sprite at the specified coordinates.

->	R2	Sprite pointer
	R3	X coordinate
	R4	Y coordinate
	R5	Scaled sprite width
	R6	Scaled sprite height
	R7	Flag word


Tinct_Plot (0x57242)
จจจจจจจจจจจจจจจจจจจจ
Plots a sprite at the specified coordinates with a constant 0xff value for
the alpha channel, ie without a mask.

->	R2	Sprite pointer
	R3	X coordinate
	R4	Y coordinate
	R7	Flag word


Tinct_PlotScaled (0x57243)
จจจจจจจจจจจจจจจจจจจจจจจจจจ
Plots a scaled sprite at the specified coordinates with a constant 0xff value
for the alpha channel, ie without a mask.

->	R2	Sprite pointer
	R3	X coordinate
	R4	Y coordinate
	R5	Scaled sprite width
	R6	Scaled sprite height
	R7	Flag word


Tinct_ConvertSprite (0x57244)
จจจจจจจจจจจจจจจจจจจจจจจจจจจจจ
Converts a paletted sprite into its 32bpp equivalent. Sufficient memory must
have previously been allocated for the sprite (44 + width * height * 4).
 As sprites with 16bpp or 32bpp do not have palettes, conversion cannot be
performed on these variants. All sprites must be supplied with a full palette,
eg 8bpp must have 256 palette entries.

->	R2	Source sprite pointer
	R3	Destination sprite pointer


Tinct_AvailableFeatures (0x57245)
จจจจจจจจจจจจจจจจจจจจจจจจจจจจจจจจจ
Returns the features available to the caller by specifying bits in the flag
word. The features available are unique for each mode, although the current
version of Tinct supports the same subset of features for all modes.

->	R0	Feature to test for, or 0 for all features
<-	R0	Features available


Tinct_Compress (0x57246)
จจจจจจจจจจจจจจจจจจจจจจจจ
Compresses an image using a fast algorithm. Sufficient memory must have been
previously allocated for the maximum possible compressed size. This value is
equal to 28 + (width * height * 4) * 33 / 32.

->	R0	Source sprite pointer
	R2	Output data buffer
	R3	Output bytes available
	R7	Flag word
<-	R0	Size of compressed data


Tinct_Decompress (0x57247)
จจจจจจจจจจจจจจจจจจจจจจจจจจ
Decompresses an image previously compressed. Sufficient memory must have been
previously allocated for the decompressed data (44 + width * height * 4) where
width and height are available at +0 and +4 of the compressed data respectively.

->	R0	Input data buffer
	R2	Output data buffer
	R7	Flag word (currently 0)
<-	R0	Size of decompressed data


Flag word (plotting)
ฏฏฏฏฏฏฏฏฏฏฏฏฏฏฏฏฏฏฏฏ
All the SWIs provided by Tinct for plotting use a common flag word to
describe the manner in which the plot is performed. Each bit controls a
particular characteristic of the plotting:

	0  Forcibly read the screen base (only use if hardware scrolling)
	1  Use bi-linear filtering when scaling sprites
	2  Dither colours in 16bpp and below
	3  Perform error diffusion if bit 2 clear, invert dither pattern if set
	4  Horizontally fill the current graphics window with the sprite
	5  Vertically fill the current graphics window with the sprite
	6  Forcibly read the palette (only use if changing palette outside of
	   the WIMP)
	7  Use OS_SpriteOp to perform final plotting (see note)
	8+ Reserved (must be 0) if bit 7 is clear, background colour to
	   blend the alpha channel to otherwise

If a bit is set in the flag word that cannot be honoured by the current
version of Tinct then it is ignored. Tinct_AvailableFeatures can be used
to test in advance what flags will be honoured.

Bi-linear filtering
จจจจจจจจจจจจจจจจจจจ
Although bi-linear filtering is only relevant during scaled plotting, this
situation occurs when the EigFactors of the mode are not equal. As such, an
application should always set their preferred flags to ensure consistency. The
case of XEig * 2 = YEig (rectangular pixel modes) for even height sprites is a
special case and has optimised code implemented.
 There is an upper limit to the size of sprite that can be bi-linear filtered.
The checks that are currently made are:

	scaled_width / sprite_width < 256
	scaled_height / sprite_height < 256
	scaled_width * max(sprite_height, scaled_height) < 32,768

 It should be noted that as bi-linear filtering is performed as a pre-filter,
it carries a sizable overhead. However, as all scaling calculations are
performed during this filter, tiled plotting (bits 4 and 5) are affected by
a smaller margin (in certain cases a speed gain can be achieved).
 As bi-linear filtering is performed using a pre-filter, it can be used in
association with OS_SpriteOp rendering.

Error diffusion and dithering
จจจจจจจจจจจจจจจจจจจจจจจจจจจจจ
If both error diffusion and dithering are enabled then the image is plotted
using only dithering, but with the dither pattern inverted. This enables an
application to provide the user with what appears to be a higher quality image
by redrawing every frame with the flag toggled.
 There is a significant speed difference between dithering and error diffusion,
and Tinct does not support error diffusion in all colour depths. If error
diffusion is requested, but cannot be performed by Tinct then dithering with
an inverted pattern is used (as if bits 2 and 3 were set).
 There is an upper limit to the size of sprite that Tinct can perform error
diffusion on. This is currently set to a display width of 2047 pixels wide with
an unlimited height. Any attempt to use a higher resolution will result in
dithered rendering with an inverted pattern (ie bits 2 and 3 set).
 As error diffusion and dithering are implemented during the plot cycle, it is
not possible to use them in association with OS_SpriteOp rendering. However,
the bits should be set as future versions of Tinct may respect them for users
of RISC OS 3.1 where true colour sprites are not supported.

Sprite filling
จจจจจจจจจจจจจจ
If filling is specified, then the supplied co-ordinate is the offset of the
pattern relative to (0, 0) used for the fill. For example, a 64x64 sprite that
is plotted with bits 4 and 5 set and a position of (32, 16) would fill the
current graphics window with multiple copies of the image stating with the
first image plotted at (-32, -48).
 The caller should not concern itself with the size of the image being tiled
as small images are internally optimised where possible to maximise the
plotting speed.

Rendering using OS_SpriteOp
จจจจจจจจจจจจจจจจจจจจจจจจจจจ
It can be useful to use Tinct to perform the rendering to using OS_SpriteOp.
There are two general situations where this may be useful:

	1) To output to a printer driver
	2) To allow hardware acceleraton (such as a ViewFinder card)

By using Tinct rather than a direct OS_SpriteOp call, it allows the caller to
retain certain features Tinct provides (such as sprite filling and a limited
version of the standard alpha blending) and allows the caller to have a common
plotting interface.
 When using this feature for alpha-blended sprites, the background colour
specified in the top 24-bits of the flag word is used for blending with any
pixels that are not transparent. This requires that Tinct requires a second
copy of the sprite in memory to modify which may present a significant overhead
in some situations. Plotting opaquely does not have any such overheads.
 Using OS_SpriteOp rendering does not currently work on RISC OS 3.1 or earlier
due to the lack of support for true colour sprites. Future versions of Tinct
may remove this restriction.


Flag word (compression)
ฏฏฏฏฏฏฏฏฏฏฏฏฏฏฏฏฏฏฏฏฏฏฏ
The flag word used by Tinct_Compress can be used to improve the compression
ratio by performing pre-filtering on the data. The flags below relate only to
compression and should not be passed to Tinct_Decompress.

	0  Image is opaque, remove the alpha channel prior to compression

All unspecified bits are reserved for future expansion and as such should be
set to 0.

Compressed data format
จจจจจจจจจจจจจจจจจจจจจจ
Certain aspects of the compressed data format are guaranteed to remain constant,
so may be used by applications.

	+0	Sprite width
	+4	Sprite height
	+8	Sprite name (12 chars)
	+20	Compression flags
	+24	Number of bytes of data following

The method of compression is not guaranteed to remain constant over future
revisions of Tinct, but subsequent versions will decompress data compressed
with previous versions.


Contact details
ฏฏฏฏฏฏฏฏฏฏฏฏฏฏฏ
If you would like to report a problem relating to Tinct, provide feedback, or
request a licence for a commercial product, please use the details below:

Address: 5 Queens Close, East Markham, Newark, Nottinghamshire, NG22 0QY. UK
E-mail: info@tinct.net
Website: www.tinct.net


Copyright and licence details
ฏฏฏฏฏฏฏฏฏฏฏฏฏฏฏฏฏฏฏฏฏฏฏฏฏฏฏฏฏ
Tinct is ฉ copyright Richard Wilson, 2004.

Distribution and usage
จจจจจจจจจจจจจจจจจจจจจจ
Unrestricted use of Tinct is hereby granted for any non-commercial product. Any
use as part of a commercial product requires written consent from the author.
No charge may be made relating to the distribution of this software, and this
copyright information should be included in all copies of the software.
 Modified versions of this program may not be distributed without the authors
consent, nor may modified versions of the source code or relating files.
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NetSurf
=======

Dit is een ontwikkelversie van NetSurf, een webbrowser met open
broncode.

De nieuwste versie van NetSurf is verkrijgbaar via:

   http://www.netsurf-browser.org/


Installatie
-----------

De installatie gaat in drie stappen:

   1. Gebruik de samenvoegfaciliteit van !Boot (te openen via de
      besturingssysteeminstellingen -> !Boot) om de meegeleverde
      !Boot-map samen te voegen met die van het systeem.

      Als het besturingssysteem geen !Boot-samenvoegfaciliteit
      ondersteund, sleep dan de meegeleverde !Boot-map in de map
      waarin de bestaande !Boot-structuur staat.

   2. Gebruik de samenvoegfaciliteit van !System (te openen via de
      besturingssysteeminstellingen -> !System) om de meegeleverde
      !System-map samen te voegen met die van het systeem.

   3. Sleep de !NetSurf-programmamap naar de gewenste map op de
      harde schijf.

Dubbelklik op het programma !NetSurf in de gekozen locatie om de
NetSurf-browser te starten.


Opmerking   NetSurf vereist de WindowManager-module 3.80 of een
            recentere versie. Deze is standaard aanwezig in RISC OS 4
            of een recentere versie. Voor RISC OS 3-gebruikers zijn
            er twee mogelijkheden om NetSurf te kunnen gebruiken:

            - De 'Universal !Boot Sequence' van Acorn:
                http://www.riscos.com/ftp_space/generic/uniboot/
            - HardDisc4-schijfstructuur van RISC OS Open:
                https://www.riscosopen.org/content/downloads/common/


Opmerking   RISC OS 3.1 of oudere versies worden niet ondersteund.


Licenties
---------

NetSurf wordt geleverd onder de GPL, evenals verschillende andere
licenties voor de verschillende componenten die het programma
gebruikt. Bezoek in de NetSurf-browser het URL-adres 'about:licence'
voor meer informatie.


De meegeleverde !Boot- en !System-mappen bevatten items die door
derden zijn geproduceerd. De bijbehorende licenties zijn meegeleverd
in de map '3rdParty'.

AcornURI
  http://sudden.recoil.org/others/

Iconv
  http://www.netsurf-browser.org/iconv/

SharedUnixLibrary
  http://www.riscos.info/downloads/gccsdk/sharedunixlib/system.zip

Tinct
  http://www.tinct.net/tinct.asp
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NetSurf
=======

This is a development build of NetSurf, an open source web browser.

The latest version of NetSurf is available from:

   http://www.netsurf-browser.org/


Installation
------------

Installation is a three step process:

   1.  Use the Boot Merge facility provided by Configure to merge
       the supplied !Boot directory with the one on your system.

       If there is no !Boot merge facility on your system, simply
       drag the supplied !Boot over your existing boot structure.

   2.  Use the System Merge facility provided by Configure to merge
       the supplied !System directory with the one on your system.

   3.  Drag the !NetSurf application directory to a place on your
       hard disc.

Double click on !NetSurf in your chosen location to launch NetSurf.


Note   NetSurf requires WindowManager 3.80 or later. This comes
       with RISC OS 4 and above. RISC OS 3 users should install
       the Universal Boot Sequence from:
       http://acorn.riscos.com/riscos/releases/UniBoot/

Note   RISC OS 3.1 and earlier are not supported.


Licences
--------

NetSurf is provided under the GPL, as well as several other licences
for different components it uses.  Visit NetSurf's about:licence URL
for details.


The !Boot and !System directories contain items provided produced
by third parties. Their licences are provided in the 3rd Party
directory.

AcornURI
  http://sudden.recoil.org/others/

Iconv
  http://www.netsurf-browser.org/iconv/

SharedUnixLibrary
  http://www.riscos.info/downloads/gccsdk/sharedunixlib/system.zip

Tinct
  http://www.tinct.net/tinct.asp
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/*
 * Copyright 2004 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2003 Rob Jackson <jacko@xms.ms>
 * Copyright 2005 Adrian Lees <adrianl@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * RISC OS download windows implementation.
 *
 * This file implements the interface given by netsurf/download.h
 * for download windows. Each download window has an associated
 * fetch. Downloads start by writing received data to a temporary
 * file. At some point the user chooses a destination (by drag &
 * drop), and the temporary file is then moved to the destination and
 * the download continues until complete.
 */

#include <assert.h>
#include <string.h>
#include <time.h>
#include <libwapcaplet/libwapcaplet.h>

#include "oslib/mimemap.h"
#include "oslib/osargs.h"
#include "oslib/osfile.h"
#include "oslib/osfind.h"
#include "oslib/osfscontrol.h"
#include "oslib/osgbpb.h"
#include "oslib/wimp.h"
#include "oslib/wimpspriteop.h"

#include "utils/sys_time.h"
#include "utils/nsoption.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "utils/nsurl.h"
#include "utils/utf8.h"
#include "utils/utils.h"
#include "utils/string.h"
#include "utils/url.h"
#include "utils/corestrings.h"
#include "netsurf/download.h"
#include "desktop/download.h"

#include "riscos/gui.h"
#include "riscos/dialog.h"
#include "riscos/mouse.h"
#include "riscos/save.h"
#include "riscos/query.h"
#include "riscos/wimp.h"
#include "riscos/wimp_event.h"
#include "riscos/ucstables.h"
#include "riscos/filetype.h"

#define ICON_DOWNLOAD_ICON 0
#define ICON_DOWNLOAD_URL 1
#define ICON_DOWNLOAD_PATH 2
#define ICON_DOWNLOAD_DESTINATION 3
#define ICON_DOWNLOAD_PROGRESS 5
#define ICON_DOWNLOAD_STATUS 6

#define RO_DOWNLOAD_MAX_PATH_LEN 255

typedef enum
{
	QueryRsn_Quit,
	QueryRsn_Abort,
	QueryRsn_Overwrite
} query_reason;


/** Data for a download window. */
struct gui_download_window {
	/** Associated context, or 0 if the fetch has completed or aborted. */
	download_context *ctx;
	unsigned int received;	/**< Amount of data received so far. */
	unsigned int total_size; /**< Size of resource, or 0 if unknown. */

	wimp_w window;		/**< RISC OS window handle. */
	bits file_type;		/**< RISC OS file type. */

	char url[256];		/**< Buffer for URL icon. */
	char sprite_name[20];	/**< Buffer for sprite icon. */
	char path[RO_DOWNLOAD_MAX_PATH_LEN];	/**< Buffer for pathname icon. */
	char status[256];	/**< Buffer for status icon. */

	/** User has chosen the destination, and it is being written. */
	bool saved;
	bool close_confirmed;
	bool error;		/**< Error occurred, aborted. */

	/** RISC OS file handle, of temporary file when !saved, and of
	 * destination when saved. */
	os_fw file;

	query_id query;
	query_reason query_rsn;

	struct timeval start_time;	/**< Time download started. */
	struct timeval last_time;	/**< Time status was last updated. */
	unsigned int last_received;	/**< Value of received at last_time. */
	float average_rate;		/**< Moving average download rate. */
	unsigned int average_points;	/**< Number of points in the average. */

	bool send_dataload;	/**< Should send DataLoad message when finished */
	wimp_message save_message;	/**< Copy of wimp DataSaveAck message */

	struct gui_download_window *prev;	/**< Previous in linked list. */
	struct gui_download_window *next;	/**< Next in linked list. */
};


/** List of all download windows. */
static struct gui_download_window *download_window_list = 0;
/** Download window with current save operation. */
static struct gui_download_window *download_window_current = 0;

/** Template for a download window. */
static wimp_window *download_template;

/** Width of progress bar at 100%. */
static int download_progress_width;
/** Coordinates of progress bar. */
static int download_progress_x0;
static int download_progress_y0;
static int download_progress_y1;

/** Current download directory. */
static char *download_dir = NULL;
static size_t download_dir_len;

static void ro_gui_download_drag_end(wimp_dragged *drag, void *data);
static const char *ro_gui_download_temp_name(struct gui_download_window *dw);
static void ro_gui_download_update_status(struct gui_download_window *dw);
static void ro_gui_download_update_status_wrapper(void *p);
static void ro_gui_download_window_hide_caret(struct gui_download_window *dw);
static char *ro_gui_download_canonicalise(const char *path);
static bool ro_gui_download_check_space(struct gui_download_window *dw,
		const char *dest_file, const char *orig_file);
static os_error *ro_gui_download_move(struct gui_download_window *dw,
		const char *dest_file, const char *src_file);
static void ro_gui_download_remember_dir(const char *path);
static bool ro_gui_download_save(struct gui_download_window *dw,
		const char *file_name, bool force_overwrite);
static void ro_gui_download_send_dataload(struct gui_download_window *dw);
static void ro_gui_download_window_destroy_wrapper(void *p);
static bool ro_gui_download_window_destroy(struct gui_download_window *dw, bool quit);
static void ro_gui_download_close_confirmed(query_id, enum query_response res, void *p);
static void ro_gui_download_close_cancelled(query_id, enum query_response res, void *p);
static void ro_gui_download_overwrite_confirmed(query_id, enum query_response res, void *p);
static void ro_gui_download_overwrite_cancelled(query_id, enum query_response res, void *p);

static bool ro_gui_download_click(wimp_pointer *pointer);
static bool ro_gui_download_keypress(wimp_key *key);
static void ro_gui_download_close(wimp_w w);

static const query_callback close_funcs =
{
	ro_gui_download_close_confirmed,
	ro_gui_download_close_cancelled
};

static const query_callback overwrite_funcs =
{
	ro_gui_download_overwrite_confirmed,
	ro_gui_download_overwrite_cancelled
};


/**
 * Load the download window template.
 */

void ro_gui_download_init(void)
{
	download_template = ro_gui_dialog_load_template("download");
	download_progress_width =
		download_template->icons[ICON_DOWNLOAD_STATUS].extent.x1 -
		download_template->icons[ICON_DOWNLOAD_STATUS].extent.x0;
	download_progress_x0 =
		download_template->icons[ICON_DOWNLOAD_PROGRESS].extent.x0;
	download_progress_y0 =
		download_template->icons[ICON_DOWNLOAD_PROGRESS].extent.y0;
	download_progress_y1 =
		download_template->icons[ICON_DOWNLOAD_PROGRESS].extent.y1;
}


/**
 * Returns the pathname of a temporary file for this download.
 *
 * \param  dw   download window
 * \return ptr to pathname
 */

const char *ro_gui_download_temp_name(struct gui_download_window *dw)
{
	static char temp_name[40];
	snprintf(temp_name, sizeof temp_name, "<Wimp$ScrapDir>.ns%x",
			(unsigned int) dw);
	return temp_name;
}

/**
 * Try and find the correct RISC OS filetype from a download context.
 */
static nserror download_ro_filetype(download_context *ctx, bits *ftype_out)
{
	nsurl *url = download_context_get_url(ctx);
	bits ftype = 0;
	lwc_string *scheme;

	/* If the file is local try and read its filetype */
	scheme = nsurl_get_component(url, NSURL_SCHEME);
	if (scheme != NULL) {
		bool filescheme;
		if (lwc_string_isequal(scheme,
				       corestring_lwc_file,
				       &filescheme) != lwc_error_ok) {
			filescheme = false;
		}

		if (filescheme) {
			lwc_string *path = nsurl_get_component(url, NSURL_PATH);
			if (path != NULL && lwc_string_length(path) != 0) {
				char *raw_path;
				if (url_unescape(lwc_string_data(path),
						 lwc_string_length(path),
						 NULL,
						 &raw_path) == NSERROR_OK) {
					ftype =	ro_filetype_from_unix_path(raw_path);
					free(raw_path);
				}
			}
		}
	}

	/* If we still don't have a filetype (i.e. failed reading local
	 * one or fetching a remote object), then use the MIME type.
	 */
	if (ftype == 0) {
		/* convert MIME type to RISC OS file type */
		os_error *error;
		const char *mime_type;

		mime_type = download_context_get_mime_type(ctx);
		error = xmimemaptranslate_mime_type_to_filetype(mime_type, &ftype);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xmimemaptranslate_mime_type_to_filetype: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			ro_warn_user("MiscError", error->errmess);
			ftype = 0xffd;
		}
	}

	*ftype_out = ftype;
	return NSERROR_OK;
}

/**
 * Create and open a download progress window.
 *
 * \param ctx  Download context
 * \param gui  The RISCOS gui window to download for.
 * \return A new gui_download_window structure, or NULL on error and error
 *          reported
 */

static struct gui_download_window *
gui_download_window_create(download_context *ctx, struct gui_window *gui)
{
	nsurl *url = download_context_get_url(ctx);
	const char *temp_name;
	char *filename = NULL;
	struct gui_download_window *dw;
	bool space_warning = false;
	os_error *error;
	char *local_path;
	nserror err;
	size_t i, last_dot;

	dw = malloc(sizeof *dw);
	if (!dw) {
		ro_warn_user("NoMemory", 0);
		return 0;
	}

	dw->ctx = ctx;
	dw->saved = false;
	dw->close_confirmed = false;
	dw->error = false;
	dw->query = QUERY_INVALID;
	dw->received = 0;
	dw->total_size = download_context_get_total_length(ctx);

	/** @todo change this to take a reference to the nsurl and use
	 * that value directly rather than using a fixed buffer.
	 */
	strncpy(dw->url, nsurl_access(url), sizeof dw->url);
	dw->url[sizeof dw->url - 1] = 0;

	dw->status[0] = 0;
	gettimeofday(&dw->start_time, 0);
	dw->last_time = dw->start_time;
	dw->last_received = 0;
	dw->file_type = 0;
	dw->average_rate = 0;
	dw->average_points = 0;

	/* get filetype */
	err = download_ro_filetype(ctx, &dw->file_type);
	if (err != NSERROR_OK) {
		ro_warn_user(messages_get_errorcode(err), 0);
		free(dw);
		return 0;
	}

	/* open temporary output file */
	temp_name = ro_gui_download_temp_name(dw);
	if (!ro_gui_download_check_space(dw, temp_name, NULL)) {
		/* issue a warning but continue with the download because the
		   user can save it to another medium whilst it's downloading */
		space_warning = true;
	}
	error = xosfind_openoutw(osfind_NO_PATH | osfind_ERROR_IF_DIR,
			temp_name, 0, &dw->file);
	if (error) {
		NSLOG(netsurf, INFO, "xosfind_openoutw: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("SaveError", error->errmess);
		free(dw);
		return 0;
	}

	/* fill in download window icons */
	download_template->icons[ICON_DOWNLOAD_URL].data.indirected_text.text =
			dw->url;
	download_template->icons[ICON_DOWNLOAD_URL].data.indirected_text.size =
			sizeof dw->url;

	download_template->icons[ICON_DOWNLOAD_STATUS].data.indirected_text.
			text = dw->status;
	download_template->icons[ICON_DOWNLOAD_STATUS].data.indirected_text.
			size = sizeof dw->status;

	sprintf(dw->sprite_name, "file_%.3x", dw->file_type);
	if (!ro_gui_wimp_sprite_exists(dw->sprite_name))
		strcpy(dw->sprite_name, "file_xxx");
	download_template->icons[ICON_DOWNLOAD_ICON].data.indirected_sprite.id =
			(osspriteop_id) dw->sprite_name;

	/* Get a suitable path- and leafname for the download. */
	temp_name = download_context_get_filename(dw->ctx);

	if (temp_name == NULL)
		temp_name = messages_get("SaveObject");

	if (temp_name != NULL)
		filename = strdup(temp_name);

	if (filename == NULL) {
		NSLOG(netsurf, INFO, "Failed to establish download filename.");
		ro_warn_user("SaveError", error->errmess);
		free(dw);
		return 0;
	}

	for (i = 0, last_dot = (size_t) -1; filename[i] != '\0'; i++) {
		const char c = filename[i];

		if (c == '.') {
			last_dot = i;
			filename[i] = '/';
		} else if (c <= ' ' || strchr(":*#$&@^%\\", c) != NULL)
			filename[i] = '_';
	}

	if (nsoption_bool(strip_extensions) && last_dot != (size_t) -1)
		filename[last_dot] = '\0';

	if (download_dir != NULL && strlen(download_dir) > 0)
		snprintf(dw->path, RO_DOWNLOAD_MAX_PATH_LEN, "%s.%s",
				download_dir, filename);
	else
		snprintf(dw->path, RO_DOWNLOAD_MAX_PATH_LEN, "%s",
				filename);

	free(filename);

	err = utf8_to_local_encoding(dw->path, 0, &local_path);
	if (err != NSERROR_OK) {
		/* badenc should never happen */
		assert(err !=NSERROR_BAD_ENCODING);
		NSLOG(netsurf, INFO, "utf8_to_local_encoding failed");
		ro_warn_user("NoMemory", 0);
		free(dw);
		return 0;
	}
	else {
		strncpy(dw->path, local_path, sizeof dw->path);
		free(local_path);
	}

	download_template->icons[ICON_DOWNLOAD_PATH].data.indirected_text.text =
			dw->path;
	download_template->icons[ICON_DOWNLOAD_PATH].data.indirected_text.size =
			sizeof dw->path;

	download_template->icons[ICON_DOWNLOAD_DESTINATION].data.
			indirected_text.text = dw->path;
	download_template->icons[ICON_DOWNLOAD_DESTINATION].data.
			indirected_text.size = sizeof dw->path;

	download_template->icons[ICON_DOWNLOAD_DESTINATION].flags |=
			wimp_ICON_DELETED;

	/* create and open the download window */
	error = xwimp_create_window(download_template, &dw->window);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_create_window: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		free(dw);
		return 0;
	}

	dw->prev = 0;
	dw->next = download_window_list;
	if (download_window_list)
		download_window_list->prev = dw;
	download_window_list = dw;

	ro_gui_download_update_status(dw);

	ro_gui_dialog_open(dw->window);

	ro_gui_wimp_event_set_user_data(dw->window, dw);
	ro_gui_wimp_event_register_mouse_click(dw->window, ro_gui_download_click);
	ro_gui_wimp_event_register_keypress(dw->window, ro_gui_download_keypress);
	ro_gui_wimp_event_register_close_window(dw->window, ro_gui_download_close);

	/* issue the warning now, so that it appears in front of the download
	 * window! */
	if (space_warning)
		ro_warn_user("DownloadWarn", messages_get("NoDiscSpace"));

	return dw;
}

/**
 * Handle failed downloads.
 *
 * \param  dw         download window
 * \param  error_msg  error message
 */

static void gui_download_window_error(struct gui_download_window *dw,
		const char *error_msg)
{
	os_error *error;

	if (dw->ctx != NULL)
		download_context_destroy(dw->ctx);
	dw->ctx = NULL;
	dw->error = true;

	riscos_schedule(-1, ro_gui_download_update_status_wrapper, dw);

	/* place error message in status icon in red */
	strncpy(dw->status, error_msg, sizeof dw->status);
	error = xwimp_set_icon_state(dw->window,
			ICON_DOWNLOAD_STATUS,
			wimp_COLOUR_RED << wimp_ICON_FG_COLOUR_SHIFT,
			wimp_ICON_FG_COLOUR);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_set_icon_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}

	/* grey out pathname icon */
	error = xwimp_set_icon_state(dw->window, ICON_DOWNLOAD_PATH,
			wimp_ICON_SHADED, 0);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_set_icon_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}

	/* grey out file icon */
	error = xwimp_set_icon_state(dw->window, ICON_DOWNLOAD_ICON,
			wimp_ICON_SHADED, wimp_ICON_SHADED);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_set_icon_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}

	ro_gui_download_window_hide_caret(dw);
}

/**
 * Handle received download data.
 *
 * \param  dw    download window
 * \param  data  pointer to block of data received
 * \param  size  size of data
 * \return NSERROR_OK on success, appropriate error otherwise
 */

static nserror gui_download_window_data(struct gui_download_window *dw,
		const char *data, unsigned int size)
{
	while (true) {
		const char *msg;
		int unwritten;
		os_error *error;

		error = xosgbpb_writew(dw->file, (const byte *) data, size,
				&unwritten);
		if (error) {
			NSLOG(netsurf, INFO, "xosgbpb_writew: 0x%x: %s",
			      error->errnum, error->errmess);
			msg = error->errmess;

		} else if (unwritten) {
			NSLOG(netsurf, INFO, "xosgbpb_writew: unwritten %i",
			      unwritten);
			msg = messages_get("Unwritten");
		}
		else {
			dw->received += size;
			return NSERROR_OK;
		}

		ro_warn_user("SaveError", msg);

		if (dw->saved) {
			/* try to continue with the temporary file */
			const char *temp_name = ro_gui_download_temp_name(dw);

			error = ro_gui_download_move(dw, temp_name, dw->path);
			if (!error) {

				/* re-allow saving */
				dw->saved = false;

				error = xwimp_set_icon_state(dw->window, ICON_DOWNLOAD_ICON,
						wimp_ICON_SHADED, 0);
				if (error) {
					NSLOG(netsurf, INFO,
					      "xwimp_set_icon_state: 0x%x: %s",
					      error->errnum,
					      error->errmess);
					ro_warn_user("WimpError", error->errmess);
				}

				error = xwimp_set_icon_state(dw->window, ICON_DOWNLOAD_DESTINATION,
						wimp_ICON_DELETED, wimp_ICON_DELETED);
				if (error) {
					NSLOG(netsurf, INFO,
					      "xwimp_set_icon_state: 0x%x: %s",
					      error->errnum,
					      error->errmess);
					ro_warn_user("WimpError", error->errmess);
				}
				error = xwimp_set_icon_state(dw->window,
						ICON_DOWNLOAD_PATH, wimp_ICON_DELETED, 0);
				if (error) {
					NSLOG(netsurf, INFO,
					      "xwimp_set_icon_state: 0x%x: %s",
					      error->errnum,
					      error->errmess);
					ro_warn_user("WimpError", error->errmess);
				}

				continue;
			}
		}

		/* give up then */
		assert(dw->ctx);
		download_context_abort(dw->ctx);
		gui_download_window_error(dw, msg);

		return NSERROR_SAVE_FAILED;
	}
}


/**
 * Update the status text and progress bar.
 *
 * \param  dw  download window
 */

void ro_gui_download_update_status(struct gui_download_window *dw)
{
	char *total_size;
	char *speed;
	char time[20] = "?";
	struct timeval t;
	float dt;
	unsigned int left;
	float rate;
	os_error *error;
	int width;
	char *local_status;
	nserror err;

	gettimeofday(&t, 0);
	dt = (t.tv_sec + 0.000001 * t.tv_usec) - (dw->last_time.tv_sec +
			0.000001 * dw->last_time.tv_usec);
	if (dt == 0)
		dt = 0.001;

	total_size = human_friendly_bytesize(max(dw->received, dw->total_size));

	if (dw->ctx) {
		char *received;
		rate = (dw->received - dw->last_received) / dt;
		received = human_friendly_bytesize(dw->received);
		/* A simple 'modified moving average' download rate calculation
		 * to smooth out rate fluctuations: chosen for simplicity.
		 */
		dw->average_points++;
		dw->average_rate =
				((dw->average_points - 1) *
				dw->average_rate + rate) /
				dw->average_points;
		speed = human_friendly_bytesize(dw->average_rate);
		if (dw->total_size) {
			float f;

			if (dw->average_rate > 0) {
				left = (dw->total_size - dw->received) /
						dw->average_rate;
				sprintf(time, "%u:%.2u", left / 60, left % 60);
			}

			/* convert to local encoding */
			err = utf8_to_local_encoding(
				messages_get("Download"), 0, &local_status);
			if (err != NSERROR_OK) {
				/* badenc should never happen */
				assert(err != NSERROR_BAD_ENCODING);
				/* hide nomem error */
				snprintf(dw->status, sizeof dw->status,
					messages_get("Download"),
					received, total_size, speed, time);
			}
			else {
				snprintf(dw->status, sizeof dw->status,
					local_status,
					received, total_size, speed, time);
				free(local_status);
			}

			f = (float) dw->received / (float) dw->total_size;
			width = download_progress_width * f;
		} else {
			left = t.tv_sec - dw->start_time.tv_sec;
			sprintf(time, "%u:%.2u", left / 60, left % 60);

			err = utf8_to_local_encoding(
				messages_get("DownloadU"), 0, &local_status);
			if (err != NSERROR_OK) {
				/* badenc should never happen */
				assert(err != NSERROR_BAD_ENCODING);
				/* hide nomem error */
				snprintf(dw->status, sizeof dw->status,
					messages_get("DownloadU"),
					received, speed, time);
			}
			else {
				snprintf(dw->status, sizeof dw->status,
					local_status,
					received, speed, time);
				free(local_status);
			}

			/* length unknown, stay at 0 til finished */
			width = 0;
		}
	} else {
		left = dw->last_time.tv_sec - dw->start_time.tv_sec;
		if (left == 0)
			left = 1;
		rate = (float) dw->received / (float) left;
		sprintf(time, "%u:%.2u", left / 60, left % 60);
		speed = human_friendly_bytesize(rate);

		err = utf8_to_local_encoding(messages_get("Downloaded"), 0,
				&local_status);
		if (err != NSERROR_OK) {
			/* badenc should never happen */
			assert(err != NSERROR_BAD_ENCODING);
			/* hide nomem error */
			snprintf(dw->status, sizeof dw->status,
				messages_get("Downloaded"),
				total_size, speed, time);
		}
		else {
			snprintf(dw->status, sizeof dw->status, local_status,
					total_size, speed, time);
			free(local_status);
		}

		/* all done */
		width = download_progress_width;
	}

	dw->last_time = t;
	dw->last_received = dw->received;

	error = xwimp_resize_icon(dw->window, ICON_DOWNLOAD_PROGRESS,
			download_progress_x0,
			download_progress_y0,
			download_progress_x0 + width,
			download_progress_y1);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_resize_icon: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}

	error = xwimp_set_icon_state(dw->window, ICON_DOWNLOAD_STATUS, 0, 0);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_set_icon_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}

	if (dw->ctx) {
		riscos_schedule(1000, ro_gui_download_update_status_wrapper, dw);
	} else {
		riscos_schedule(-1, ro_gui_download_update_status_wrapper, dw);
	}
}


/**
 * Wrapper for ro_gui_download_update_status(), suitable for riscos_schedule().
 */

void ro_gui_download_update_status_wrapper(void *p)
{
	ro_gui_download_update_status((struct gui_download_window *) p);
}



/**
 * Hide the caret but preserve input focus.
 *
 * \param  dw  download window
 */

void ro_gui_download_window_hide_caret(struct gui_download_window *dw)
{
	wimp_caret caret;
	os_error *error;

	error = xwimp_get_caret_position(&caret);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_caret_position: 0x%x : %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}
	else if (caret.w == dw->window) {
		error = xwimp_set_caret_position(dw->window, (wimp_i)-1, 0, 0, 1 << 25, -1);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xwimp_get_caret_position: 0x%x : %s",
			      error->errnum,
			      error->errmess);
			ro_warn_user("WimpError", error->errmess);
		}
	}
}




/**
 * Handle completed downloads.
 *
 * \param  dw  download window
 */

static void gui_download_window_done(struct gui_download_window *dw)
{
	os_error *error;

	if (dw->ctx != NULL)
		download_context_destroy(dw->ctx);
	dw->ctx = NULL;
	ro_gui_download_update_status(dw);

	error = xosfind_closew(dw->file);
	if (error) {
		NSLOG(netsurf, INFO, "xosfind_closew: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("SaveError", error->errmess);
	}
	dw->file = 0;

	if (dw->saved) {
		error = xosfile_set_type(dw->path,
				dw->file_type);
		if (error) {
			NSLOG(netsurf, INFO, "xosfile_set_type: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("SaveError", error->errmess);
		}

		if (dw->send_dataload) {
			ro_gui_download_send_dataload(dw);
		}

		riscos_schedule(2000, ro_gui_download_window_destroy_wrapper, dw);
	}
}


/**
 * Handle Mouse_Click events in a download window.
 *
 * \param  pointer  block returned by Wimp_Poll
 */

bool ro_gui_download_click(wimp_pointer *pointer)
{
  	struct gui_download_window *dw;

	dw = (struct gui_download_window *)ro_gui_wimp_event_get_user_data(pointer->w);
	if ((pointer->buttons & (wimp_DRAG_SELECT | wimp_DRAG_ADJUST)) &&
			pointer->i == ICON_DOWNLOAD_ICON && 
			!dw->error && !dw->saved) {
		const char *sprite = ro_gui_get_icon_string(pointer->w, pointer->i);
		int x = pointer->pos.x, y = pointer->pos.y;
		wimp_window_state wstate;
		wimp_icon_state istate;
		/* start the drag from the icon's exact location, rather than the pointer */
		istate.w = wstate.w = pointer->w;
		istate.i = pointer->i;
		if (!xwimp_get_window_state(&wstate) && !xwimp_get_icon_state(&istate)) {
			x = (istate.icon.extent.x1 + istate.icon.extent.x0)/2 +
					wstate.visible.x0 - wstate.xscroll;
			y = (istate.icon.extent.y1 + istate.icon.extent.y0)/2 +
					wstate.visible.y1 - wstate.yscroll;
		}
		ro_mouse_drag_start(ro_gui_download_drag_end, NULL, NULL, NULL);
		download_window_current = dw;
		ro_gui_drag_icon(x, y, sprite);

	} else if (pointer->i == ICON_DOWNLOAD_DESTINATION) {
		char command[256] = "Filer_OpenDir ";
		char *dot;

		strncpy(command + 14, dw->path, 242);
		command[255] = 0;
		dot = strrchr(command, '.');
		if (dot) {
			os_error *error;
			*dot = 0;
			error = xos_cli(command);
			if (error) {
				NSLOG(netsurf, INFO, "xos_cli: 0x%x: %s",
				      error->errnum, error->errmess);
				ro_warn_user("MiscError", error->errmess);
			}
		}
	}
	return true;
}


/**
 * Handler Key_Press events in a download window.
 *
 * \param  key  key press returned by Wimp_Poll
 * \return true iff key press handled
 */

bool ro_gui_download_keypress(wimp_key *key)
{
  	struct gui_download_window *dw;

	dw = (struct gui_download_window *)ro_gui_wimp_event_get_user_data(key->w);
	switch (key->c)
	{
		case wimp_KEY_ESCAPE:
			ro_gui_download_window_destroy(dw, false);
			return true;

		case wimp_KEY_RETURN: {
			const char *name = ro_gui_get_icon_string(dw->window,
					ICON_DOWNLOAD_PATH);
			if (!strrchr(name, '.')) {
				ro_warn_user("NoPathError", NULL);
				return true;
			}
			ro_gui_convert_save_path(dw->path, sizeof dw->path, name);

			dw->send_dataload = false;
			if (ro_gui_download_save(dw, dw->path,
					!nsoption_bool(confirm_overwrite)) && !dw->ctx)
			{
				/* finished already */
				riscos_schedule(2000, ro_gui_download_window_destroy_wrapper, dw);
			}
			return true;
		}
		break;
	}

	/* ignore all other keypresses (F12 etc) */
	return false;
}


/**
 * Handle User_Drag_Box event for a drag from a download window.
 *
 * \param *drag		block returned by Wimp_Poll
 * \param *data		NULL data to allow use as callback from ro_mouse.
 */

static void ro_gui_download_drag_end(wimp_dragged *drag, void *data)
{
	wimp_pointer pointer;
	wimp_message message;
	struct gui_download_window *dw = download_window_current;
	const char *leaf;
	os_error *error;

	if (dw->saved || dw->error)
		return;

	error = xwimp_get_pointer_info(&pointer);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_pointer_info: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}

	/* ignore drags to the download window itself */
	if (pointer.w == dw->window) return;

	leaf = strrchr(dw->path, '.');
	if (leaf)
		leaf++;
	else
		leaf = dw->path;
	ro_gui_convert_save_path(message.data.data_xfer.file_name, 212, leaf);

	message.your_ref = 0;
	message.action = message_DATA_SAVE;
	message.data.data_xfer.w = pointer.w;
	message.data.data_xfer.i = pointer.i;
	message.data.data_xfer.pos.x = pointer.pos.x;
	message.data.data_xfer.pos.y = pointer.pos.y;
	message.data.data_xfer.est_size = dw->total_size ? dw->total_size :
			dw->received;
	message.data.data_xfer.file_type = dw->file_type;
	message.size = 44 + ((strlen(message.data.data_xfer.file_name) + 4) &
			(~3u));

	error = xwimp_send_message_to_window(wimp_USER_MESSAGE, &message,
			pointer.w, pointer.i, 0);
	if (error) {
		NSLOG(netsurf, INFO,
		      "xwimp_send_message_to_window: 0x%x: %s",
		      error->errnum,
		      error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}
	
	gui_current_drag_type = GUI_DRAG_DOWNLOAD_SAVE;
}


/**
 * Handle Message_DataSaveAck for a drag from a download window.
 *
 * \param  message  block returned by Wimp_Poll
 */

void ro_gui_download_datasave_ack(wimp_message *message)
{
	struct gui_download_window *dw = download_window_current;

	dw->send_dataload = true;
	memcpy(&dw->save_message, message, sizeof(wimp_message));

	if (!ro_gui_download_save(dw, message->data.data_xfer.file_name,
			!nsoption_bool(confirm_overwrite)))
		return;

	if (!dw->ctx) {
		/* Ack successful completed save with message_DATA_LOAD immediately
		   to reduce the chance of the target app getting confused by it
		   being delayed */

		ro_gui_download_send_dataload(dw);

		riscos_schedule(2000, ro_gui_download_window_destroy_wrapper, dw);
	}
}


/**
 * Return a pathname in canonical form
 *
 * \param  path  pathnamee to be canonicalised
 * \return ptr to pathname in malloc block, or NULL
 */

char *ro_gui_download_canonicalise(const char *path)
{
	os_error *error;
	int spare = 0;
	char *buf;

	error = xosfscontrol_canonicalise_path(path, NULL, NULL, NULL, 0, &spare);
	if (error) {
		NSLOG(netsurf, INFO,
		      "xosfscontrol_canonicalise_path: 0x%x: %s",
		      error->errnum,
		      error->errmess);
		return NULL;
	}

	buf = malloc(1 - spare);
	if (buf) {
		error = xosfscontrol_canonicalise_path(path, buf, NULL, NULL,
				1 - spare, NULL);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xosfscontrol_canonicalise_path: 0x%x: %s",
			      error->errnum,
			      error->errmess);

			free(buf);
			return NULL;
		}
	}

	return buf;
}


/**
 * Check the available space on the medium containing the destination file,
 * taking into account any space currently occupied by the file at its
 * original location.
 *
 * \param  dw         download window
 * \param  dest_file  destination pathname
 * \param  orig_file  current pathname, NULL if no existing file
 * \return true iff there's enough space
 */

bool ro_gui_download_check_space(struct gui_download_window *dw,
		const char *dest_file, const char *orig_file)
{
	/* is there enough free space for this file? */
	int dest_len = strlen(dest_file);
	os_error *error;
	int max_file;
	bits free_lo;
	int free_hi;
	char *dir;

	dir = malloc(dest_len + 1);
	if (!dir) return true;

	while (dest_len > 0 && dest_file[--dest_len] != '.');

	memcpy(dir, dest_file, dest_len);
	dir[dest_len] = '\0';

	/* try the 64-bit variant first (RO 3.6+) */
	error = xosfscontrol_free_space64(dir, &free_lo, &free_hi,
			&max_file, NULL, NULL);
	if (error) {
		NSLOG(netsurf, INFO, "xosfscontrol_free_space64: 0x%x: %s",
		      error->errnum, error->errmess);

		free_hi = 0;
		error = xosfscontrol_free_space(dir, (int*)&free_lo,
				&max_file, NULL);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xosfscontrol_free_space: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			/* close our eyes and hope */
			free(dir);
			return true;
		}
	}

	free(dir);

	if ((bits)max_file < dw->total_size || (!free_hi && free_lo < dw->total_size)) {
		char *dest_canon, *orig_canon;
		bits space;

		if (!orig_file || !dw->file) {
			/* no original file to take into account */
			return false;
		}

		space = min((bits)max_file, free_lo);

		dest_canon = ro_gui_download_canonicalise(dest_file);
		if (!dest_canon) dest_canon = (char*)dest_file;

		orig_canon = ro_gui_download_canonicalise(orig_file);
		if (!orig_canon) orig_canon = (char*)orig_file;

		/* not enough space; allow for the file's original location
		   when space is tight by comparing the first part of the two
		   pathnames (and assuming the FS isn't brain damaged!) */

		char *dot = strchr(orig_canon, '.');
		if (dot && !strncasecmp(dest_canon, orig_canon, (dot + 1) - orig_canon)) {
			int allocation;

			error = xosargs_read_allocation(dw->file,
					&allocation);
			if (error) {
				NSLOG(netsurf, INFO,
				      "xosargs_read_allocation: 0x%x : %s",
				      error->errnum,
				      error->errmess);
			}
			else {
				space += allocation;
			}
		}

		if (dest_canon != dest_file) free(dest_canon);
		if (orig_canon != orig_file) free(orig_canon);

		if (space >= dw->total_size) {
			/* OK, renaming should work */
			return true;
		}

		return false;
	}
	return true;
}

/**
 * Move the downloading file to a new location and continue downloading there.
 *
 * \param  dw         download window
 * \param  dest_file  new location
 * \param  src_file   old location
 * \return error iff failed to move file
 */

os_error *ro_gui_download_move(struct gui_download_window *dw,
		const char *dest_file, const char *src_file)
{
	os_error *error;

	/* close temporary file */
	if (dw->file) {
		error = xosfind_closew(dw->file);
		dw->file = 0;
		if (error) {
			NSLOG(netsurf, INFO, "xosfind_closew: 0x%x: %s",
			      error->errnum, error->errmess);
			return error;
		}
	}

	/* move or copy temporary file to destination file */
	error = xosfscontrol_rename(src_file, dest_file);
	/* Errors from a filing system have number 0x1XXnn, where XX is the FS
	 * number, and nn the error number. 0x9F is "Not same disc". */
	if (error && (error->errnum == error_BAD_RENAME ||
			(error->errnum & 0xFF00FFu) == 0x1009Fu)) {
		/* rename failed: copy with delete */
		error = xosfscontrol_copy(src_file, dest_file,
				osfscontrol_COPY_FORCE |
				osfscontrol_COPY_DELETE |
				osfscontrol_COPY_LOOK,
				0, 0, 0, 0, 0);
		if (error) {
			NSLOG(netsurf, INFO, "xosfscontrol_copy: 0x%x: %s",
			      error->errnum, error->errmess);
			return error;
		}
	} else if (error) {
		NSLOG(netsurf, INFO, "xosfscontrol_rename: 0x%x: %s",
		      error->errnum, error->errmess);
		return error;
	}

	if (dw->ctx) {
		/* open new destination file if still fetching */
		error = xosfile_write(dest_file, 0xdeaddead, 0xdeaddead,
				fileswitch_ATTR_OWNER_READ |
				fileswitch_ATTR_OWNER_WRITE);
		if (error) {
			NSLOG(netsurf, INFO, "xosfile_write: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("SaveError", error->errmess);
		}

		error = xosfind_openupw(osfind_NO_PATH | osfind_ERROR_IF_DIR,
				dest_file, 0, &dw->file);
		if (error) {
			NSLOG(netsurf, INFO, "xosfind_openupw: 0x%x: %s",
			      error->errnum, error->errmess);
			return error;
		}

		error = xosargs_set_ptrw(dw->file, dw->received);
		if (error) {
			NSLOG(netsurf, INFO, "xosargs_set_ptrw: 0x%x: %s",
			      error->errnum, error->errmess);
			return error;
		}

	} else {
		/* otherwise just set the file type */
		error = xosfile_set_type(dest_file,
				dw->file_type);
		if (error) {
			NSLOG(netsurf, INFO, "xosfile_set_type: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("SaveError", error->errmess);
		}
	}

	/* success */
	return NULL;
}


/**
 * Remember the directory containing the given file,
 * for use in further downloads.
 *
 * \param  path  pathname of downloaded file
 * \return none
 */

void ro_gui_download_remember_dir(const char *path)
{
	const char *lastdot = NULL;
	const char *p = path;

	while (*p >= 0x20) {
		if (*p == '.') {
			/* don't remember the directory if it's a temporary file */
			if (!lastdot && p == path + 12 &&
				!memcmp(path, "<Wimp$Scrap>", 12)) break;
			lastdot = p;
		}
		p++;
	}

	if (lastdot) {
		/* remember the directory */
		char *new_dir = realloc(download_dir, (lastdot+1)-path);
		if (new_dir) {
			download_dir_len = lastdot - path;
			memcpy(new_dir, path, download_dir_len);
			new_dir[download_dir_len] = '\0';
			download_dir = new_dir;
		}
	}
}

/**
 * Start of save operation, user has specified where the file should be saved.
 *
 * \param  dw               download window
 * \param  file_name        pathname of destination file
 & \param  force_overwrite  true iff required to overwrite without prompting
 * \return true iff save successfully initiated
 */

bool ro_gui_download_save(struct gui_download_window *dw,
		const char *file_name, bool force_overwrite)
{
	fileswitch_object_type obj_type;
	const char *temp_name;
	os_error *error;

	if (dw->saved || dw->error)
		return true;

	temp_name = ro_gui_download_temp_name(dw);

	/* does the user want to check for collisions when saving? */
	if (!force_overwrite) {
		/* check whether the destination file/dir already exists */
		error = xosfile_read_stamped(file_name, &obj_type,
				NULL, NULL, NULL, NULL, NULL);
		if (error) {
			NSLOG(netsurf, INFO, "xosfile_read_stamped: 0x%x:%s",
			      error->errnum, error->errmess);
			return false;
		}

		switch (obj_type) {
			case osfile_NOT_FOUND:
				break;

			case osfile_IS_FILE:
				dw->query = query_user("OverwriteFile", NULL, &overwrite_funcs, dw,
							messages_get("Replace"), messages_get("DontReplace"));
				dw->query_rsn = QueryRsn_Overwrite;
				return false;

			default:
				error = xosfile_make_error(file_name, obj_type);
				assert(error);
				ro_warn_user("SaveError", error->errmess);
				return false;
		}
	}

	if (!ro_gui_download_check_space(dw, file_name, temp_name)) {
		ro_warn_user("SaveError", messages_get("NoDiscSpace"));
		return false;
	}

	error = ro_gui_download_move(dw, file_name, temp_name);
	if (error) {
		ro_warn_user("SaveError", error->errmess);

		/* try to reopen at old location so that the download can continue
		   to the temporary file */
		error = xosfind_openupw(osfind_NO_PATH | osfind_ERROR_IF_DIR,
				temp_name, 0, &dw->file);
		if (error) {
			NSLOG(netsurf, INFO, "xosfind_openupw: 0x%x: %s",
			      error->errnum, error->errmess);

		} else {
			error = xosargs_set_ptrw(dw->file, dw->received);
			if (error) {
				NSLOG(netsurf, INFO,
				      "xosargs_set_ptrw: 0x%x: %s",
				      error->errnum,
				      error->errmess);
			}
		}

		if (error) {
			if (dw->ctx)
				download_context_abort(dw->ctx);
			gui_download_window_error(dw, error->errmess);
		}
		return false;
	}

	dw->saved = true;
	strncpy(dw->path, file_name, sizeof dw->path);

	if (!dw->send_dataload || dw->save_message.data.data_xfer.est_size != -1)
		ro_gui_download_remember_dir(file_name);

	/* grey out file icon */
	error = xwimp_set_icon_state(dw->window, ICON_DOWNLOAD_ICON,
			wimp_ICON_SHADED, wimp_ICON_SHADED);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_set_icon_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}

	/* hide writeable path icon and show destination icon
	   Note: must redraw icon bounding box because the destination icon
		has rounded edges on RISC OS Select/Adjust and doesn't
		completely cover the writeable icon */

	ro_gui_force_redraw_icon(dw->window, ICON_DOWNLOAD_PATH);
	error = xwimp_set_icon_state(dw->window, ICON_DOWNLOAD_PATH,
			wimp_ICON_DELETED, wimp_ICON_DELETED);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_set_icon_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}
	error = xwimp_set_icon_state(dw->window,
			ICON_DOWNLOAD_DESTINATION, wimp_ICON_DELETED, 0);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_set_icon_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}

	ro_gui_download_window_hide_caret(dw);

	return true;
}


/**
 * Send DataLoad message in response to DataSaveAck, informing the
 * target application that the transfer is complete.
 *
 * \param  dw  download window
 */

void ro_gui_download_send_dataload(struct gui_download_window *dw)
{
	/* Ack successful save with message_DATA_LOAD */
	wimp_message *message = &dw->save_message;
	os_error *error;

	assert(dw->send_dataload);
	dw->send_dataload = false;

	message->action = message_DATA_LOAD;
	message->your_ref = message->my_ref;
	error = xwimp_send_message_to_window(wimp_USER_MESSAGE, message,
			message->data.data_xfer.w,
			message->data.data_xfer.i, 0);
	/* The window we just attempted to send a message to may
	 * have been closed before the message was sent. As we've
	 * no clean way of detecting this, we'll just detect the
	 * error return from the message send attempt and judiciously
	 * ignore it.
	 *
	 * Ideally, we would have registered to receive Message_WindowClosed
	 * and then cleared dw->send_dataload flag for the appropriate
	 * window. Unfortunately, however, a long-standing bug in the
	 * Pinboard module prevents this from being a viable solution.
	 *
	 * See http://groups.google.co.uk/group/comp.sys.acorn.tech/msg/e3fbf70d8393e6cf?dmode=source&hl=en
	 * for the rather depressing details.
	 */
	if (error && error->errnum != error_WIMP_BAD_HANDLE) {
		NSLOG(netsurf, INFO, "xwimp_set_icon_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}

	riscos_schedule(2000, ro_gui_download_window_destroy_wrapper, dw);
}


/**
 * Handle closing of download window
 */
void ro_gui_download_close(wimp_w w)
{
	struct gui_download_window *dw;

	dw = (struct gui_download_window *)ro_gui_wimp_event_get_user_data(w);
	ro_gui_download_window_destroy(dw, false);
}


/**
 * Close a download window and free any related resources.
 *
 * \param  dw   download window
 * \param  quit destroying because we're quitting the whole app
 * \return true if window destroyed, not waiting for user confirmation
 */

bool ro_gui_download_window_destroy(struct gui_download_window *dw, bool quit)
{
	bool safe = dw->saved && !dw->ctx;
	os_error *error;

	if (!safe && !dw->close_confirmed)
	{
		query_reason rsn = quit ? QueryRsn_Quit : QueryRsn_Abort;

		if (dw->query != QUERY_INVALID) {

			/* can we just reuse the existing query? */
			if (rsn == dw->query_rsn) {
				ro_gui_query_window_bring_to_front(dw->query);
				return false;
			}

			query_close(dw->query);
			dw->query = QUERY_INVALID;
		}

		if (quit) {
			/* bring all download windows to the front of the desktop as
			   a convenience if there are lots of windows open */

			struct gui_download_window *d = download_window_list;
			while (d) {
				ro_gui_dialog_open_top(d->window, NULL, 0, 0);
				d = d->next;
			}
		}

		dw->query_rsn = rsn;
		dw->query = query_user(quit ? "QuitDownload" : "AbortDownload",
				NULL, &close_funcs, dw, NULL, NULL);

		return false;
	}

	riscos_schedule(-1, ro_gui_download_update_status_wrapper, dw);
	riscos_schedule(-1, ro_gui_download_window_destroy_wrapper, dw);

	/* remove from list */
	if (dw->prev)
		dw->prev->next = dw->next;
	else
		download_window_list = dw->next;
	if (dw->next)
		dw->next->prev = dw->prev;

	/* delete window */
	error = xwimp_delete_window(dw->window);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_delete_window: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}
	ro_gui_wimp_event_finalise(dw->window);

	/* close download file */
	if (dw->file) {
		error = xosfind_closew(dw->file);
		if (error) {
			NSLOG(netsurf, INFO, "xosfind_closew: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("SaveError", error->errmess);
		}
	}

	/* delete temporary file */
	if (!dw->saved) {
		const char *temp_name = ro_gui_download_temp_name(dw);

		error = xosfile_delete(temp_name, 0, 0, 0, 0, 0);
		if (error) {
			NSLOG(netsurf, INFO, "xosfile_delete: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("SaveError", error->errmess);
		}
	}

	if (dw->ctx) {
		download_context_abort(dw->ctx);
		download_context_destroy(dw->ctx);
	}

	free(dw);

	return true;
}


/**
 * Wrapper for ro_gui_download_window_destroy(), suitable for riscos_schedule().
 */

void ro_gui_download_window_destroy_wrapper(void *p)
{
	struct gui_download_window *dw = p;
	if (dw->query != QUERY_INVALID)
		query_close(dw->query);
	dw->query = QUERY_INVALID;
	dw->close_confirmed = true;
	ro_gui_download_window_destroy(dw, false);
}


/**
 * User has opted to cancel the close, leaving the download to continue.
 */

void ro_gui_download_close_cancelled(query_id id, enum query_response res, void *p)
{
	struct gui_download_window *dw = p;
	dw->query = QUERY_INVALID;
}


/**
 * Download aborted, close window and tidy up.
 */

void ro_gui_download_close_confirmed(query_id id, enum query_response res, void *p)
{
	struct gui_download_window *dw = p;
	dw->query = QUERY_INVALID;
	dw->close_confirmed = true;
	if (dw->query_rsn == QueryRsn_Quit) {

		/* destroy all our downloads */
		while (download_window_list)
			ro_gui_download_window_destroy_wrapper(download_window_list);

		/* and restart the shutdown */
		if (ro_gui_prequit())
			riscos_done = true;
	}
	else
		ro_gui_download_window_destroy(dw, false);
}


/**
 * User has opted not to overwrite the existing file.
 */

void ro_gui_download_overwrite_cancelled(query_id id, enum query_response res, void *p)
{
	struct gui_download_window *dw = p;
	dw->query = QUERY_INVALID;
}


/**
 * Overwrite of existing file confirmed, proceed with the save.
 */

void ro_gui_download_overwrite_confirmed(query_id id, enum query_response res, void *p)
{
	struct gui_download_window *dw = p;
	dw->query = QUERY_INVALID;

	if (!ro_gui_download_save(dw, dw->save_message.data.data_xfer.file_name, true))
		return;

	if (!dw->ctx) {
		/* Ack successful completed save with message_DATA_LOAD immediately
		   to reduce the chance of the target app getting confused by it
		   being delayed */

		ro_gui_download_send_dataload(dw);

		riscos_schedule(2000, ro_gui_download_window_destroy_wrapper, dw);
	}
}


/**
 * Respond to PreQuit message, displaying a prompt message if we need
 * the user to confirm the shutdown.
 *
 * \return true if we can shutdown straightaway
 */

bool ro_gui_download_prequit(void)
{
	while (download_window_list)
	{
		if (!ro_gui_download_window_destroy(download_window_list, true))
			return false;	/* awaiting user confirmation */
	}
	return true;
}

static struct gui_download_table download_table = {
	.create = gui_download_window_create,
	.data = gui_download_window_data,
	.error = gui_download_window_error,
	.done = gui_download_window_done,
};

struct gui_download_table *riscos_download_table = &download_table;







netsurf-vince/pdf/frontends/riscos/filetype.c

/*
 * Copyright 2004 James Bursa <bursa@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdlib.h>
#include <string.h>
#include <unixlib/local.h>
#include "oslib/mimemap.h"
#include "oslib/osfile.h"

#include "utils/config.h"
#include "utils/log.h"
#include "netsurf/content.h"

#include "riscos/filetype.h"
#include "riscos/gui.h"

/* type_map must be in sorted order by file_type */
struct type_entry {
	bits file_type;
	char mime_type[40];
};
static const struct type_entry type_map[] = {
	{0x132, "image/ico"},
	{0x188, "application/x-shockwave-flash"},
	{0x695, "image/gif"},
	{0x69c, "image/x-ms-bmp"},
	{0xaad, "image/svg+xml"},
	{0xaff, "image/x-drawfile"},
	{0xb60, "image/png"},
	{0xc85, "image/jpeg"},
	{0xd94, "image/x-artworks"},
	{0xf78, "image/jng"},
	{0xf79, "text/css"},
	{0xf81, "application/javascript"},
	{0xf83, "image/mng"},
	{0xfaf, "text/html"},
	{0xff9, "image/x-riscos-sprite"},
	{0xfff, "text/plain"},
};
#define TYPE_MAP_COUNT (sizeof(type_map) / sizeof(type_map[0]))

#define BUF_SIZE (256)
static char type_buf[BUF_SIZE];


static int cmp_type(const void *x, const void *y);

/* exported interface documented in riscos/filetype.h */
const char *fetch_filetype(const char *unix_path)
{
	struct type_entry *t;
	unsigned int len = strlen(unix_path) + 100;
	char *path = calloc(len, 1);
	char *r;
	os_error *error;
	bits file_type, temp;
	int objtype;

	if (!path) {
		NSLOG(netsurf, INFO, "Insufficient memory for calloc");
		ro_warn_user("NoMemory", 0);
		return "application/riscos";
	}

	/* convert path to RISC OS format and read file type */
	r = __riscosify(unix_path, 0, __RISCOSIFY_NO_SUFFIX, path, len, 0);
	if (r == 0) {
		NSLOG(netsurf, INFO, "__riscosify failed");
		free(path);
		return "application/riscos";
	}

	error = xosfile_read_stamped_no_path(path, &objtype, 0, 0, 0, 0,
			&file_type);
	if (error) {
		NSLOG(netsurf, INFO,
		      "xosfile_read_stamped_no_path failed: %s",
		      error->errmess);
		free(path);
		return "application/riscos";
	}

	if (objtype == osfile_IS_DIR) {
		sprintf(type_buf, "application/x-netsurf-directory");
		free(path);
		return (const char *)type_buf;
	}

	/* If filetype is text or data, and the file has an extension, try to
	 * map the extension to a filetype via the MimeMap file. */
	if (file_type == osfile_TYPE_TEXT || file_type == osfile_TYPE_DATA) {
		char *slash = strrchr(path, '/');
		if (slash) {
			error = xmimemaptranslate_extension_to_filetype(
					slash+1, &temp);
			if (error)
				/* ignore error and leave file_type alone */
				NSLOG(netsurf, INFO,
				      "xmimemaptranslate_extension_to_filetype: ""0x%x %s",
				      error->errnum,
				      error->errmess);
			else
				file_type = temp;
		}
	}

	/* search for MIME type in our internal table */
	t = bsearch(&file_type, type_map, TYPE_MAP_COUNT,
				sizeof(type_map[0]), cmp_type);
	if (t) {
		/* found, so return it */
		free(path);
		return t->mime_type;
	}

	/* not in internal table, so ask MimeMap */
	error = xmimemaptranslate_filetype_to_mime_type(file_type, type_buf);
	if (error) {
		NSLOG(netsurf, INFO, "0x%x %s", error->errnum, error->errmess);
		free(path);
		return "application/riscos";
	}
	/* make sure we're NULL terminated. If we're not, the MimeMap
	 * module's probably written past the end of the buffer from
	 * SVC mode. Short of rewriting MimeMap with an incompatible API,
	 * there's nothing we can do about it.
	 */
	type_buf[BUF_SIZE - 1] = '\0';

	free(path);

	NSLOG(netsurf, INFO, "mime type '%s'", type_buf);
	return (const char *)type_buf;

}

/* exported interface documented in riscos/filetype.h */
char *fetch_mimetype(const char *ro_path)
{
	os_error *e;
	bits filetype = 0, load;
	int objtype;
	char *mime = calloc(BUF_SIZE, sizeof(char));
	char *slash;
	struct type_entry *t;

	if (!mime) {
		NSLOG(netsurf, INFO, "Insufficient memory for calloc");
		ro_warn_user("NoMemory", 0);
		return 0;
	}

	e = xosfile_read_no_path(ro_path, &objtype, &load, 0, 0, 0);
	if (e) {
		NSLOG(netsurf, INFO, "xosfile_read_no_path: 0x%x: %s",
		      e->errnum, e->errmess);
		free(mime);
		return 0;
	}

	if (objtype == osfile_IS_DIR) {
		free(mime);
		return 0; /* directories are pointless */
	}

	if ((load >> 20) & 0xFFF) {
		filetype = (load>>8) & 0x000FFF;
	}
	else {
		free(mime);
		return 0; /* no idea */
	}

	/* If filetype is text and the file has an extension, try to map the
	 * extension to a filetype via the MimeMap file. */
	slash = strrchr(ro_path, '/');
	if (slash && filetype == osfile_TYPE_TEXT) {
		e = xmimemaptranslate_extension_to_filetype(slash+1, &load);
		if (e)
			/* if we get an error here, simply ignore it and
			 * leave filetype unchanged */
			NSLOG(netsurf, INFO, "0x%x %s", e->errnum, e->errmess);
		else
			filetype = load;
	}

	/* search for MIME type in our internal table */
	t = bsearch(&filetype, type_map, TYPE_MAP_COUNT,
				sizeof(type_map[0]), cmp_type);
	if (t) {
		/* found, so return it */
		strncpy(mime, t->mime_type, BUF_SIZE);
		return mime;
	}

	/* not in internal table, so ask MimeMap */
	e = xmimemaptranslate_filetype_to_mime_type(filetype, mime);
	if (e) {
		NSLOG(netsurf, INFO,
		      "xmimemaptranslate_filetype_to_mime_type: 0x%x: %s",
		      e->errnum,
		      e->errmess);
		free(mime);
		return 0;
	}
	/* make sure we're NULL terminated. If we're not, the MimeMap
	 * module's probably written past the end of the buffer from
	 * SVC mode. Short of rewriting MimeMap with an incompatible API,
	 * there's nothing we can do about it.
	 */
	mime[BUF_SIZE - 1] = '\0';

	return mime;
}

/**
 * Comparison function for bsearch
 */
int cmp_type(const void *x, const void *y)
{
	const bits *p = x;
	const struct type_entry *q = y;
	return *p < q->file_type ? -1 : (*p == q->file_type ? 0 : +1);
}

/* exported interface documented in riscos/filetype.h */
int ro_content_filetype(struct hlcache_handle *c)
{
	lwc_string *mime_type;
	int file_type;

	file_type = ro_content_filetype_from_type(content_get_type(c));
	if (file_type != 0)
		return file_type;

	mime_type = content_get_mime_type(c);

	file_type = ro_content_filetype_from_mime_type(mime_type);

	lwc_string_unref(mime_type);

	return file_type;
}


/* exported interface documented in riscos/filetype.h */
int ro_content_native_type(struct hlcache_handle *c)
{
	switch (ro_content_filetype(c)) {
	case FILETYPE_JPEG: /* jpeg */
	case FILETYPE_JNG: /* jng */
	case FILETYPE_MNG: /* mng */
	case FILETYPE_GIF: /* gif */
	case FILETYPE_BMP: /* bmp */
	case FILETYPE_ICO: /* ico */
	case FILETYPE_PNG: /* png */
	case 0xff9: /* sprite */
		return osfile_TYPE_SPRITE;
	case FILETYPE_SVG: /* svg */
	case 0xaff: /* draw */
		return osfile_TYPE_DRAW;
	default:
		break;
	}

	return osfile_TYPE_DATA;
}


/* exported interface documented in riscos/filetype.h */
int ro_content_filetype_from_mime_type(lwc_string *mime_type)
{
	int file_type, index;
	os_error *error;

	/* Search internal type map */
	for (index = TYPE_MAP_COUNT; index > 0; index--) {
		const struct type_entry *e = &type_map[index - 1];

		if (strlen(e->mime_type) == lwc_string_length(mime_type) &&
				strncasecmp(e->mime_type,
				lwc_string_data(mime_type),
				lwc_string_length(mime_type)) == 0)
			return e->file_type;
	}

	/* Ask MimeMap module */
	error = xmimemaptranslate_mime_type_to_filetype(
			lwc_string_data(mime_type), (bits *) &file_type);
	if (error)
		file_type = 0xffd;

	return file_type;
}


/* exported interface documented in riscos/filetype.h */
int ro_content_filetype_from_type(content_type type) {
	switch (type) {
	case CONTENT_HTML:	return FILETYPE_HTML;
	case CONTENT_TEXTPLAIN:	return 0xfff;
	case CONTENT_CSS:	return 0xf79;
	default:		break;
	}
	return 0;
}


/* exported interface documented in riscos/filetype.h */
bits ro_filetype_from_unix_path(const char *unix_path)
{
	unsigned int len = strlen(unix_path) + 100;
	char *path = calloc(len, 1);
	char *r;
	os_error *error;
	bits file_type;

	if (!path) {
		NSLOG(netsurf, INFO, "Insufficient memory for calloc");
		ro_warn_user("NoMemory", 0);
		return osfile_TYPE_DATA;
	}

	/* convert path to RISC OS format and read file type */
	r = __riscosify(unix_path, 0, __RISCOSIFY_NO_SUFFIX, path, len, 0);
	if (r == 0) {
		NSLOG(netsurf, INFO, "__riscosify failed");
		free(path);
		return osfile_TYPE_DATA;
	}

	error = xosfile_read_stamped_no_path(path, 0, 0, 0, 0, 0,
			&file_type);
	if (error) {
		NSLOG(netsurf, INFO,
		      "xosfile_read_stamped_no_path failed: %s",
		      error->errmess);
		free(path);
		return osfile_TYPE_DATA;
	}

	free(path);

	return file_type;
}
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/*
 * Copyright 2014 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file riscos/filetype.h
 * RISC OS filetpe interface.
 */

#ifndef _NETSURF_RISCOS_FILETYPE_H_
#define _NETSURF_RISCOS_FILETYPE_H_

#include "netsurf/content_type.h"

#ifndef FILETYPE_ACORN_URI
#define FILETYPE_ACORN_URI 0xf91
#endif
#ifndef FILETYPE_ANT_URL
#define FILETYPE_ANT_URL 0xb28
#endif
#ifndef FILETYPE_IEURL
#define FILETYPE_IEURL 0x1ba
#endif
#ifndef FILETYPE_HTML
#define FILETYPE_HTML 0xfaf
#endif
#ifndef FILETYPE_JNG
#define FILETYPE_JNG 0xf78
#endif
#ifndef FILETYPE_CSS
#define FILETYPE_CSS 0xf79
#endif
#ifndef FILETYPE_MNG
#define FILETYPE_MNG 0xf83
#endif
#ifndef FILETYPE_GIF
#define FILETYPE_GIF 0x695
#endif
#ifndef FILETYPE_BMP
#define FILETYPE_BMP 0x69c
#endif
#ifndef FILETYPE_ICO
#define FILETYPE_ICO 0x132
#endif
#ifndef FILETYPE_PNG
#define FILETYPE_PNG 0xb60
#endif
#ifndef FILETYPE_JPEG
#define FILETYPE_JPEG 0xc85
#endif
#ifndef FILETYPE_ARTWORKS
#define FILETYPE_ARTWORKS 0xd94
#endif
#ifndef FILETYPE_SVG
#define FILETYPE_SVG 0xaad
#endif

/**
 * Determine the MIME type of a local file.
 *
 * \param unix_path Unix style path to file on disk
 * \return Pointer to MIME type string (should not be freed) - invalidated
 *	   on next call to fetch_filetype.
 */
const char *fetch_filetype(const char *unix_path);

/**
 * Find a MIME type for a local file
 *
 * \param ro_path RISC OS style path to file on disk
 * \return MIME type string (on heap, caller should free), or NULL
 */
char *fetch_mimetype(const char *ro_path);

/**
 * Determine the RISC OS filetype for a content.
 *
 * \param h The handle of the content to examine.
 * \return The RISC OS filetype corresponding to the content
 */
int ro_content_filetype(struct hlcache_handle *h);

/**
 * Determine the native RISC OS filetype to export a content as
 *
 * \param c  The content to examine
 * \return Native RISC OS filetype for export
 */
int ro_content_native_type(struct hlcache_handle *c);

/**
 * Determine the RISC OS filetype for a MIME type
 *
 * \param mime_type  MIME type to consider
 * \return Corresponding RISC OS filetype
 */
int ro_content_filetype_from_mime_type(lwc_string *mime_type);

/**
 * Determine the RISC OS filetype from a content type.
 *
 * \param type The content type to examine.
 * \return The RISC OS filetype corresponding to the content, or 0 for unknown
 */
int ro_content_filetype_from_type(content_type type);

/**
 * Determine the type of a local file.
 *
 * \param unix_path Unix style path to file on disk
 * \return File type
 */
bits ro_filetype_from_unix_path(const char *unix_path);

#endif
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/*
 * Copyright 2006 James Bursa <bursa@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * RISC OS implementation of Font handling.
 *
 * The RUfl is used to handle and render fonts.
 */

#include "utils/config.h"

#include <assert.h>
#include <string.h>
#include <oslib/wimp.h>
#include <oslib/wimpreadsysinfo.h>

#include "utils/nsoption.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "utils/utils.h"
#include "netsurf/layout.h"
#include "netsurf/plot_style.h"

#include "riscos/gui.h"
#include "riscos/font.h"


/** desktop font, size and style being used */
char ro_gui_desktop_font_family[80];
int ro_gui_desktop_font_size = 12;
rufl_style ro_gui_desktop_font_style = rufl_WEIGHT_400;
bool no_font_blending = false;


/**
 * Check that at least Homerton.Medium is available.
 */
static void nsfont_check_fonts(void)
{
	char s[252];
	font_f font;
	os_error *error;

	error = xfont_find_font("Homerton.Medium\\ELatin1",
			160, 160, 0, 0, &font, 0, 0);
	if (error) {
		if (error->errnum == error_FILE_NOT_FOUND) {
			xwimp_start_task("TaskWindow -wimpslot 200K -quit "
					"<NetSurf$Dir>.FixFonts", 0);
			die("FontBadInst");
		} else {
			NSLOG(netsurf, INFO, "xfont_find_font: 0x%x: %s",
			      error->errnum, error->errmess);
			snprintf(s, sizeof s, messages_get("FontError"),
					error->errmess);
			die(s);
		}
	}

	error = xfont_lose_font(font);
	if (error) {
		NSLOG(netsurf, INFO, "xfont_lose_font: 0x%x: %s",
		      error->errnum, error->errmess);
		snprintf(s, sizeof s, messages_get("FontError"),
				error->errmess);
		die(s);
	}
}


/**
 * Check that a font option is valid, and fix it if not.
 *
 * \param  option    pointer to option, as used by options.[ch]
 * \param  family    font family to use if option is not set, or the set
 *                   family is not available
 * \param  fallback  font family to use if family is not available either
 */
static void nsfont_check_option(char **option, const char *family,
		const char *fallback)
{
	if (*option && !nsfont_exists(*option)) {
		free(*option);
		*option = 0;
	}
	if (!*option) {
		if (nsfont_exists(family))
			*option = strdup(family);
		else
			*option = strdup(fallback);
	}
}


/**
 * Initialize font handling.
 *
 * Exits through die() on error.
 */
void nsfont_init(void)
{
	const char *fallback;
	rufl_code code;

	nsfont_check_fonts();

	NSLOG(netsurf, INFO, "Initialise RUfl");
	code = rufl_init();
	if (code != rufl_OK) {
		if (code == rufl_FONT_MANAGER_ERROR)
			NSLOG(netsurf, INFO,
                              "rufl_init: rufl_FONT_MANAGER_ERROR: 0x%x: %s",
                              rufl_fm_error->errnum,
                              rufl_fm_error->errmess);
		else
			NSLOG(netsurf, INFO, "rufl_init: 0x%x", code);
		die("The Unicode font library could not be initialized. "
				"Please report this to the developers.");
	}
	NSLOG(netsurf, INFO, "RUfl initialised");

	if (rufl_family_list_entries == 0)
		die("No fonts could be found. At least one font must be "
				"installed.");

	fallback = nsfont_fallback_font();

	nsfont_check_option(&nsoption_charp(font_sans), "Homerton", fallback);
	nsfont_check_option(&nsoption_charp(font_serif), "Trinity", fallback);
	nsfont_check_option(&nsoption_charp(font_mono), "Corpus", fallback);
	nsfont_check_option(&nsoption_charp(font_cursive), "Churchill", fallback);
	nsfont_check_option(&nsoption_charp(font_fantasy), "Sassoon", fallback);

	if (nsoption_int(font_default) != PLOT_FONT_FAMILY_SANS_SERIF &&
            nsoption_int(font_default) != PLOT_FONT_FAMILY_SERIF &&
            nsoption_int(font_default) != PLOT_FONT_FAMILY_MONOSPACE &&
            nsoption_int(font_default) != PLOT_FONT_FAMILY_CURSIVE &&
            nsoption_int(font_default) != PLOT_FONT_FAMILY_FANTASY) {
            nsoption_set_int(font_default, PLOT_FONT_FAMILY_SANS_SERIF);
        }
}


/**
 * Retrieve the fallback font name
 *
 * \return Fallback font name
 */
const char *nsfont_fallback_font(void)
{
	const char *fallback = "Homerton";

	if (!nsfont_exists(fallback)) {
		NSLOG(netsurf, INFO,
		      "Homerton not found, dumping RUfl family list");
		for (unsigned int i = 0; i < rufl_family_list_entries; i++) {
			NSLOG(netsurf, INFO, "'%s'", rufl_family_list[i]);
		}
		fallback = rufl_family_list[0];
	}

	return fallback;
}


/**
 * bsearch comparison routine
 */
static int nsfont_list_cmp(const void *keyval, const void *datum)
{
	const char *key = keyval;
	const char * const *entry = datum;
	return strcasecmp(key, *entry);
}


/**
 * Check if a font family is available.
 *
 * \param  font_family  name of font family
 * \return  true if the family is available
 */
bool nsfont_exists(const char *font_family)
{
	if (bsearch(font_family, rufl_family_list,
			rufl_family_list_entries, sizeof rufl_family_list[0],
			nsfont_list_cmp))
		return true;
	return false;
}


/**
 * Measure the width of a string.
 *
 * \param  fstyle  plot style for this text
 * \param  string  UTF-8 string to measure
 * \param  length  length of string
 * \param  width   updated to width of string[0..length)
 * \return  true on success, false on error and error reported
 */
static nserror
ro_font_width(const plot_font_style_t *fstyle,
		const char *string, size_t length,
		int *width)
{
	const char *font_family;
	unsigned int font_size;
	rufl_style font_style;
	rufl_code code;

	nsfont_read_style(fstyle, &font_family, &font_size, &font_style);
	if (font_size == 0) {
		*width = 0;
		return NSERROR_OK;
	}

	code = rufl_width(font_family, font_style, font_size,
			string, length,
			width);
	if (code != rufl_OK) {
		if (code == rufl_FONT_MANAGER_ERROR)
			NSLOG(netsurf, INFO,
			      "rufl_width: rufl_FONT_MANAGER_ERROR: 0x%x: %s",
			      rufl_fm_error->errnum,
			      rufl_fm_error->errmess);
		else
			NSLOG(netsurf, INFO, "rufl_width: 0x%x", code);
/* 		ro_warn_user("MiscError", "font error"); */
		*width = 0;
		return NSERROR_INVALID;
	}

	*width /= 2;
	return NSERROR_OK;
}


/**
 * Find the position in a string where an x coordinate falls.
 *
 * \param  fstyle       style for this text
 * \param  string       UTF-8 string to measure
 * \param  length       length of string
 * \param  x            x coordinate to search for
 * \param  char_offset  updated to offset in string of actual_x, [0..length]
 * \param  actual_x     updated to x coordinate of character closest to x
 * \return  true on success, false on error and error reported
 */
static nserror
ro_font_position(const plot_font_style_t *fstyle,
		const char *string, size_t length,
		int x, size_t *char_offset, int *actual_x)
{
	const char *font_family;
	unsigned int font_size;
	rufl_style font_style;
	rufl_code code;

	nsfont_read_style(fstyle, &font_family, &font_size, &font_style);
	if (font_size == 0) {
		*char_offset = 0;
		*actual_x = 0;
		return NSERROR_OK;
	}

	code = rufl_x_to_offset(font_family, font_style, font_size,
			string, length,
			x * 2, char_offset, actual_x);
	if (code != rufl_OK) {
		if (code == rufl_FONT_MANAGER_ERROR)
			NSLOG(netsurf, INFO,
			      "rufl_x_to_offset: rufl_FONT_MANAGER_ERROR: ""0x%x: %s",
			      rufl_fm_error->errnum,
			      rufl_fm_error->errmess);
		else
			NSLOG(netsurf, INFO, "rufl_x_to_offset: 0x%x", code);
/* 		ro_warn_user("MiscError", "font error"); */
		*char_offset = 0;
		*actual_x = 0;
		return NSERROR_INVALID;
	}

	*actual_x /= 2;

	return NSERROR_OK;
}


/**
 * Find where to split a string to make it fit a width.
 *
 * \param  fstyle       style for this text
 * \param  string       UTF-8 string to measure
 * \param  length       length of string, in bytes
 * \param  x            width available
 * \param  char_offset  updated to offset in string of actual_x, [1..length]
 * \param  actual_x     updated to x coordinate of character closest to x
 * \return  true on success, false on error and error reported
 *
 * On exit, char_offset indicates first character after split point.
 *
 * Note: char_offset of 0 should never be returned.
 *
 *   Returns:
 *     char_offset giving split point closest to x, where actual_x <= x
 *   else
 *     char_offset giving split point closest to x, where actual_x > x
 *
 * Returning char_offset == length means no split possible
 */
static nserror
ro_font_split(const plot_font_style_t *fstyle,
		const char *string, size_t length,
		int x, size_t *char_offset, int *actual_x)
{
	const char *font_family;
	unsigned int font_size;
	rufl_style font_style;
	rufl_code code;

	nsfont_read_style(fstyle, &font_family, &font_size, &font_style);
	if (font_size == 0) {
		*char_offset = 0;
		*actual_x = 0;
		return NSERROR_OK;
	}

	code = rufl_split(font_family, font_style, font_size,
			string, length,
			x * 2, char_offset, actual_x);
	if (code != rufl_OK) {
		if (code == rufl_FONT_MANAGER_ERROR) {
			NSLOG(netsurf, INFO,
			      "rufl_split: rufl_FONT_MANAGER_ERROR: ""0x%x: %s",
			      rufl_fm_error->errnum,
			      rufl_fm_error->errmess);
		} else {
			NSLOG(netsurf, INFO, "rufl_split: 0x%x", code);
		}
/* 		ro_warn_user("MiscError", "font error"); */
		*char_offset = 0;
		*actual_x = 0;
		return NSERROR_INVALID;
	}

	if (*char_offset != length) {
		/* we found something to split at */
		size_t orig = *char_offset;

		/* ensure a space at <= the split point we found */
		while (*char_offset && string[*char_offset] != ' ') {
			(*char_offset)--;
		}

		/* nothing valid found <= split point, advance to next space */
		if (*char_offset == 0) {
			*char_offset = orig;
			while ((*char_offset != length) &&
			       (string[*char_offset] != ' ')) {
				(*char_offset)++;
			}
		}
	}

	code = rufl_width(font_family, font_style, font_size,
			string, *char_offset,
			actual_x);
	if (code != rufl_OK) {
		if (code == rufl_FONT_MANAGER_ERROR) {
			NSLOG(netsurf, INFO,
			      "rufl_width: rufl_FONT_MANAGER_ERROR: 0x%x: %s",
			      rufl_fm_error->errnum,
			      rufl_fm_error->errmess);
		} else {
			NSLOG(netsurf, INFO, "rufl_width: 0x%x", code);
		}
/* 		ro_warn_user("MiscError", "font error"); */
		*char_offset = 0;
		*actual_x = 0;
		return NSERROR_INVALID;
	}

	*actual_x /= 2;
	return NSERROR_OK;
}


/**
 * Paint a string.
 *
 * \param  fstyle  plot style for this text
 * \param  string  UTF-8 string to measure
 * \param  length  length of string
 * \param  x       x coordinate
 * \param  y       y coordinate
 * \return  true on success, false on error and error reported
 */
bool nsfont_paint(const plot_font_style_t *fstyle, const char *string,
		size_t length, int x, int y)
{
	const char *font_family;
	unsigned int font_size;
	unsigned int flags = rufl_BLEND_FONT;
	rufl_style font_style;
	rufl_code code;

	nsfont_read_style(fstyle, &font_family, &font_size, &font_style);
	if (font_size == 0)
		return true;

	if (no_font_blending || print_active)
		flags = 0;

	code = rufl_paint(font_family, font_style, font_size,
			string, length, x, y, flags);
	if (code != rufl_OK) {
		if (code == rufl_FONT_MANAGER_ERROR) {
			NSLOG(netsurf, INFO,
			      "rufl_paint: rufl_FONT_MANAGER_ERROR: 0x%x: %s",
			      rufl_fm_error->errnum,
			      rufl_fm_error->errmess);
		} else {
			NSLOG(netsurf, INFO, "rufl_paint: 0x%x", code);
		}
	}

	return true;
}


/**
 * Convert a font style to a font family, size and rufl_style.
 *
 * \param  fstyle       plot style for this text
 * \param  font_family  updated to font family
 * \param  font_size    updated to font size
 * \param  font_style   updated to font style
 */
void nsfont_read_style(const plot_font_style_t *fstyle,
		const char **font_family, unsigned int *font_size,
		rufl_style *font_style)
{
	static const rufl_style weight_table[] = {
		rufl_WEIGHT_100,
		rufl_WEIGHT_200,
		rufl_WEIGHT_300,
		rufl_WEIGHT_400,
		rufl_WEIGHT_500,
		rufl_WEIGHT_600,
		rufl_WEIGHT_700,
		rufl_WEIGHT_800,
		rufl_WEIGHT_900
	};

	*font_size = (fstyle->size * 16) / PLOT_STYLE_SCALE;
	if (1600 < *font_size)
		*font_size = 1600;

	switch (fstyle->family) {
	case PLOT_FONT_FAMILY_SANS_SERIF:
            *font_family = nsoption_charp(font_sans);
		break;
	case PLOT_FONT_FAMILY_SERIF:
            *font_family = nsoption_charp(font_serif);
		break;
	case PLOT_FONT_FAMILY_MONOSPACE:
            *font_family = nsoption_charp(font_mono);
		break;
	case PLOT_FONT_FAMILY_CURSIVE:
            *font_family = nsoption_charp(font_cursive);
		break;
	case PLOT_FONT_FAMILY_FANTASY:
            *font_family = nsoption_charp(font_fantasy);
		break;
	default:
            *font_family = nsoption_charp(font_sans);
		break;
	}

	if ((fstyle->flags & FONTF_ITALIC) || (fstyle->flags & FONTF_OBLIQUE)) {
		*font_style = rufl_SLANTED;
	} else {
		*font_style = 0;
	}

	*font_style |= weight_table[(fstyle->weight / 100) - 1];
}


/**
 * Looks up the current desktop font and converts that to a family name,
 * font size and style flags suitable for passing directly to rufl
 *
 * \param  family	buffer to receive font family
 * \param  family_size	buffer size
 * \param  psize	receives the font size in 1/16 points
 * \param  pstyle	receives the style settings to be passed to rufl
 */
static void
ro_gui_wimp_desktop_font(char *family,
			 size_t family_size,
			 int *psize,
			 rufl_style *pstyle)
{
	rufl_style style = rufl_WEIGHT_400;
	os_error *error;
	int ptx, pty;
	font_f font_handle;
	int used;

	assert(family);
	assert(20 < family_size);
	assert(psize);
	assert(pstyle);

	error = xwimpreadsysinfo_font(&font_handle, NULL);
	if (error) {
		NSLOG(netsurf, INFO, "xwimpreadsysinfo_font: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		goto failsafe;
	}

	if (font_handle == font_SYSTEM) {
		/* Er, yeah; like that's ever gonna work with RUfl */
		goto failsafe;
	}

	error = xfont_read_identifier(font_handle, NULL, &used);
	if (error) {
		NSLOG(netsurf, INFO, "xfont_read_identifier: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("MiscError", error->errmess);
		goto failsafe;
	}

	if (family_size < (size_t) used + 1) {
		NSLOG(netsurf, INFO, "desktop font name too long");
		goto failsafe;
	}

	error = xfont_read_defn(font_handle, (byte *) family,
			&ptx, &pty, NULL, NULL, NULL, NULL);
	if (error) {
		NSLOG(netsurf, INFO, "xfont_read_defn: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("MiscError", error->errmess);
		goto failsafe;
	}

	for (size_t i = 0; i != (size_t) used; i++) {
		if (family[i] < ' ') {
			family[i] = 0;
			break;
		}
	}

	NSLOG(netsurf, INFO, "desktop font \"%s\"", family);

	if (strcasestr(family, ".Medium"))
		style = rufl_WEIGHT_500;
	else if (strcasestr(family, ".Bold"))
		style = rufl_WEIGHT_700;
	if (strcasestr(family, ".Italic") || strcasestr(family, ".Oblique"))
		style |= rufl_SLANTED;

	char *dot = strchr(family, '.');
	if (dot)
		*dot = 0;

	*psize = max(ptx, pty);
	*pstyle = style;

	NSLOG(netsurf, INFO, "family \"%s\", size %i, style %i", family,
	      *psize, style);

	return;

failsafe:
	strcpy(family, "Homerton");
	*psize = 12*16;
	*pstyle = rufl_WEIGHT_400;
}


/**
 * Retrieve the current desktop font family, size and style from
 * the WindowManager in a form suitable for passing to rufl
 */
void ro_gui_wimp_get_desktop_font(void)
{
	ro_gui_wimp_desktop_font(ro_gui_desktop_font_family,
		sizeof(ro_gui_desktop_font_family),
		&ro_gui_desktop_font_size,
		&ro_gui_desktop_font_style);
}


static struct gui_layout_table layout_table = {
	.width = ro_font_width,
	.position = ro_font_position,
	.split = ro_font_split,
};

struct gui_layout_table *riscos_layout_table = &layout_table;
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/*
 * Copyright 2014 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file riscos/font.h
 * RISC OS font interface.
 */

#ifndef _NETSURF_RISCOS_FONT_H_
#define _NETSURF_RISCOS_FONT_H_

#include <rufl.h>

struct plot_font_style;
extern struct gui_layout_table *riscos_layout_table;

/** desktop font, size and style being used */
extern char ro_gui_desktop_font_family[];
extern int ro_gui_desktop_font_size;
extern rufl_style ro_gui_desktop_font_style;

void nsfont_init(void);
bool nsfont_exists(const char *font_family);
const char *nsfont_fallback_font(void);
bool nsfont_paint(const struct plot_font_style *fstyle, const char *string,
		size_t length, int x, int y);
void nsfont_read_style(const struct plot_font_style *fstyle,
		const char **font_family, unsigned int *font_size,
		rufl_style *font_style);
void ro_gui_wimp_get_desktop_font(void);

#endif
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/*
 * Copyright 2010 Stephen Fryatt <stevef@netsurf-browser.org>
 * Copyright 2016 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Implementation of RISC OS global history.
 */

#include <stdint.h>
#include <stdlib.h>
#include <oslib/wimp.h>

#include "utils/nsoption.h"
#include "utils/messages.h"
#include "utils/log.h"
#include "netsurf/window.h"
#include "netsurf/plotters.h"
#include "netsurf/keypress.h"
#include "desktop/global_history.h"

#include "riscos/dialog.h"
#include "riscos/gui.h"
#include "riscos/menus.h"
#include "riscos/save.h"
#include "riscos/toolbar.h"
#include "riscos/wimp.h"
#include "riscos/wimp_event.h"
#include "riscos/corewindow.h"
#include "riscos/global_history.h"

struct ro_global_history_window {
	struct ro_corewindow core;
	wimp_menu *menu;
};

/** global_history window is a singleton */
static struct ro_global_history_window *global_history_window = NULL;

/** riscos template for global_history window */
static wimp_window *dialog_global_history_template;


/**
 * callback to draw on drawable area of ro global_history window
 *
 * \param ro_cw The riscos core window structure.
 * \param r The rectangle of the window that needs updating.
 * \param originx The risc os plotter x origin.
 * \param originy The risc os plotter y origin.
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
global_history_draw(struct ro_corewindow *ro_cw,
	       int originx,
	       int originy,
	       struct rect *r)
{
	struct redraw_context ctx = {
		.interactive = true,
		.background_images = true,
		.plot = &ro_plotters
	};

	ro_plot_origin_x = originx;
	ro_plot_origin_y = originy;
	no_font_blending = true;
	global_history_redraw(0, 0, r, &ctx);
	no_font_blending = false;

	return NSERROR_OK;
}


/**
 * callback for keypress on ro coookie window
 *
 * \param ro_cw The ro core window structure.
 * \param nskey The netsurf key code.
 * \return NSERROR_OK if key processed,
 *         NSERROR_NOT_IMPLEMENTED if key not processed
 *         otherwise apropriate error code
 */
static nserror global_history_key(struct ro_corewindow *ro_cw, uint32_t nskey)
{
	if (global_history_keypress(nskey)) {
		return NSERROR_OK;
	}
	return NSERROR_NOT_IMPLEMENTED;
}


/**
 * callback for mouse event on ro global_history window
 *
 * \param ro_cw The ro core window structure.
 * \param mouse_state mouse state
 * \param x location of event
 * \param y location of event
 * \return NSERROR_OK on sucess otherwise apropriate error code.
 */
static nserror
global_history_mouse(struct ro_corewindow *ro_cw,
	     browser_mouse_state mouse_state,
	     int x, int y)
{
	global_history_mouse_action(mouse_state, x, y);

	return NSERROR_OK;
}


/**
 * handle clicks in ro core window toolbar.
 *
 * \param ro_cw The ro core window structure.
 * \param action The button bar action.
 * \return NSERROR_OK if config saved, otherwise apropriate error code
 */
static nserror
global_history_toolbar_click(struct ro_corewindow *ro_cw,
			     button_bar_action action)
{
	switch (action) {
	case TOOLBAR_BUTTON_DELETE:
		global_history_keypress(NS_KEY_DELETE_LEFT);
		break;

	case TOOLBAR_BUTTON_EXPAND:
		global_history_expand(false);
		break;

	case TOOLBAR_BUTTON_COLLAPSE:
		global_history_contract(false);
		break;

	case TOOLBAR_BUTTON_OPEN:
		global_history_expand(true);
		break;

	case TOOLBAR_BUTTON_CLOSE:
		global_history_contract(true);
		break;

	case TOOLBAR_BUTTON_LAUNCH:
		global_history_keypress(NS_KEY_CR);
		break;

	default:
		break;
	}

	return NSERROR_OK;
}


/**
 * Handle updating state of buttons in ro core window toolbar.
 *
 * \param ro_cw The ro core window structure.
 * \return NSERROR_OK if config saved, otherwise apropriate error code
 */
static nserror global_history_toolbar_update(struct ro_corewindow *ro_cw)
{
	ro_toolbar_set_button_shaded_state(ro_cw->toolbar,
			TOOLBAR_BUTTON_DELETE,
			!global_history_has_selection());

	ro_toolbar_set_button_shaded_state(ro_cw->toolbar,
			TOOLBAR_BUTTON_LAUNCH,
			!global_history_has_selection());
	return NSERROR_OK;
}


/**
 * callback for saving of toolbar state in ro global history window
 *
 * \param ro_cw The ro core window structure.
 * \param config The new toolbar configuration.
 * \return NSERROR_OK if config saved, otherwise apropriate error code
 */
static nserror
global_history_toolbar_save(struct ro_corewindow *ro_cw, char *config)
{
	nsoption_set_charp(toolbar_history, config);
	ro_gui_save_options();

	return NSERROR_OK;
}


/**
 * Prepare the global_history menu for display
 *
 * \param w The window owning the menu.
 * \param i The icon owning the menu.
 * \param menu	The menu from which the selection was made.
 * \param pointer The pointer shape
 * \return true if action accepted; else false.
 */
static bool
global_history_menu_prepare(wimp_w w,
		    wimp_i i,
		    wimp_menu *menu,
		    wimp_pointer *pointer)
{
	bool selection;
	struct ro_global_history_window *global_historyw;

	global_historyw = (struct ro_global_history_window *)ro_gui_wimp_event_get_user_data(w);

	if ((global_historyw == NULL) ||
	    (menu != global_historyw->menu)) {
		return false;
	}

	selection = global_history_has_selection();

	ro_gui_menu_set_entry_shaded(menu, TREE_SELECTION, !selection);
	ro_gui_menu_set_entry_shaded(menu, TREE_CLEAR_SELECTION, !selection);

	ro_gui_save_prepare(GUI_SAVE_HISTORY_EXPORT_HTML,
			    NULL, NULL, NULL, NULL);

	ro_gui_menu_set_entry_shaded(menu, TOOLBAR_BUTTONS,
			ro_toolbar_menu_option_shade(global_historyw->core.toolbar));
	ro_gui_menu_set_entry_ticked(menu, TOOLBAR_BUTTONS,
			ro_toolbar_menu_buttons_tick(global_historyw->core.toolbar));

	ro_gui_menu_set_entry_shaded(menu, TOOLBAR_EDIT,
			ro_toolbar_menu_edit_shade(global_historyw->core.toolbar));
	ro_gui_menu_set_entry_ticked(menu, TOOLBAR_EDIT,
			ro_toolbar_menu_edit_tick(global_historyw->core.toolbar));

	return true;
}


/**
 * Handle submenu warnings for the global_history menu
 *
 * \param w The window owning the menu.
 * \param i The icon owning the menu.
 * \param menu The menu to which the warning applies.
 * \param selection The wimp menu selection data.
 * \param action The selected menu action.
 */
static void
global_history_menu_warning(wimp_w w,
		    wimp_i i,
		    wimp_menu *menu,
		    wimp_selection *selection,
		    menu_action action)
{
	/* Do nothing */
}


/**
 * Handle selections from the global_history menu
 *
 * \param w The window owning the menu.
 * \param i The icon owning the menu.
 * \param menu The menu from which the selection was made.
 * \param selection The wimp menu selection data.
 * \param action The selected menu action.
 * \return true if action accepted; else false.
 */
static bool
global_history_menu_select(wimp_w w,
		   wimp_i i,
		   wimp_menu *menu,
		   wimp_selection *selection,
		   menu_action action)
{
	struct ro_global_history_window *global_historyw;

	global_historyw = (struct ro_global_history_window *)ro_gui_wimp_event_get_user_data(w);

	if ((global_historyw == NULL) ||
	    (menu != global_historyw->menu)) {
		return false;
	}

	switch (action) {
	case HISTORY_EXPORT:
		ro_gui_dialog_open_persistent(w, dialog_saveas, true);
		return true;

	case TREE_EXPAND_ALL:
		global_history_expand(false);
		return true;

	case TREE_EXPAND_FOLDERS:
		global_history_expand(true);
		return true;

	case TREE_EXPAND_LINKS:
		global_history_expand(false);
		return true;

	case TREE_COLLAPSE_ALL:
		global_history_contract(true);
		return true;

	case TREE_COLLAPSE_FOLDERS:
		global_history_contract(true);
		return true;

	case TREE_COLLAPSE_LINKS:
		global_history_contract(false);
		return true;

	case TREE_SELECTION_LAUNCH:
		global_history_keypress(NS_KEY_CR);
		return true;

	case TREE_SELECTION_DELETE:
		global_history_keypress(NS_KEY_DELETE_LEFT);
		return true;

	case TREE_SELECT_ALL:
		global_history_keypress(NS_KEY_SELECT_ALL);
		return true;

	case TREE_CLEAR_SELECTION:
		global_history_keypress(NS_KEY_CLEAR_SELECTION);
		return true;

	case TOOLBAR_BUTTONS:
		ro_toolbar_set_display_buttons(global_historyw->core.toolbar,
			!ro_toolbar_get_display_buttons(global_historyw->core.toolbar));
		return true;

	case TOOLBAR_EDIT:
		ro_toolbar_toggle_edit(global_historyw->core.toolbar);
		return true;

	default:
		return false;
	}

	return false;
}


/**
 * Creates the window for the global_history tree.
 *
 * \return NSERROR_OK on success else appropriate error code on faliure.
 */
static nserror ro_global_history_init(void)
{
	os_error *error;
	struct ro_global_history_window *ncwin;
	nserror res;
	static const struct ns_menu global_history_menu_def = {
		"History", {
			{ "History", NO_ACTION, 0 },
			{ "_History.Export", HISTORY_EXPORT, &dialog_saveas },
			{ "History.Expand", TREE_EXPAND_ALL, 0 },
			{ "History.Expand.All", TREE_EXPAND_ALL, 0 },
			{ "History.Expand.Folders", TREE_EXPAND_FOLDERS, 0 },
			{ "History.Expand.Links", TREE_EXPAND_LINKS, 0 },
			{ "History.Collapse", TREE_COLLAPSE_ALL, 0 },
			{ "History.Collapse.All", TREE_COLLAPSE_ALL, 0 },
			{ "History.Collapse.Folders", TREE_COLLAPSE_FOLDERS, 0 },
			{ "History.Collapse.Links", TREE_COLLAPSE_LINKS, 0 },
			{ "History.Toolbars", NO_ACTION, 0 },
			{ "_History.Toolbars.ToolButtons", TOOLBAR_BUTTONS, 0 },
			{ "History.Toolbars.EditToolbar",TOOLBAR_EDIT, 0 },
			{ "Selection", TREE_SELECTION, 0 },
			{ "Selection.Launch", TREE_SELECTION_LAUNCH, 0 },
			{ "Selection.Delete", TREE_SELECTION_DELETE, 0 },
			{ "SelectAll", TREE_SELECT_ALL, 0 },
			{ "Clear", TREE_CLEAR_SELECTION, 0 },
			{ NULL, 0, 0}
		}
	};

	static const struct button_bar_buttons global_history_toolbar_buttons[] = {
		{ "delete", TOOLBAR_BUTTON_DELETE, TOOLBAR_BUTTON_NONE, '0', "0"},
		{ "expand", TOOLBAR_BUTTON_EXPAND, TOOLBAR_BUTTON_COLLAPSE, '1', "1"},
		{ "open", TOOLBAR_BUTTON_OPEN, TOOLBAR_BUTTON_CLOSE, '2', "2"},
		{ "launch", TOOLBAR_BUTTON_LAUNCH, TOOLBAR_BUTTON_NONE, '3', "3"},
		{ NULL, TOOLBAR_BUTTON_NONE, TOOLBAR_BUTTON_NONE, '\0', ""}
	};

	if (global_history_window != NULL) {
		return NSERROR_OK;
	}

	ncwin = calloc(1, sizeof(*ncwin));
	if (ncwin == NULL) {
		return NSERROR_NOMEM;
	}

	/* create window from template */
	error = xwimp_create_window(dialog_global_history_template,
				    &ncwin->core.wh);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_create_window: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		free(ncwin);
		return NSERROR_NOMEM;
	}

	ro_gui_set_window_title(ncwin->core.wh, messages_get("GlobalHistory"));

	/* initialise callbacks */
	ncwin->core.draw = global_history_draw;
	ncwin->core.key = global_history_key;
	ncwin->core.mouse = global_history_mouse;
	ncwin->core.toolbar_click = global_history_toolbar_click;
	ncwin->core.toolbar_save = global_history_toolbar_save;
	/* update is not valid untill global history is initialised */
	ncwin->core.toolbar_update = NULL;

	/* initialise core window */
	res = ro_corewindow_init(&ncwin->core,
				 global_history_toolbar_buttons,
				 nsoption_charp(toolbar_history),
				 THEME_STYLE_GLOBAL_HISTORY_TOOLBAR,
				 "HelpGHistoryToolbar");
	if (res != NSERROR_OK) {
		free(ncwin);
		return res;
	}

	res = global_history_init(ncwin->core.cb_table,
				  (struct core_window *)ncwin);
	if (res != NSERROR_OK) {
		free(ncwin);
		return res;
	}

	/* setup toolbar update post global_history manager initialisation */
	ncwin->core.toolbar_update = global_history_toolbar_update;
	global_history_toolbar_update(&ncwin->core);

	/* Build the global_history window menu. */
	ncwin->menu = ro_gui_menu_define_menu(&global_history_menu_def);

	ro_gui_wimp_event_register_menu(ncwin->core.wh,
					ncwin->menu, false, false);
	ro_gui_wimp_event_register_menu_prepare(ncwin->core.wh,
						global_history_menu_prepare);
	ro_gui_wimp_event_register_menu_selection(ncwin->core.wh,
						  global_history_menu_select);
	ro_gui_wimp_event_register_menu_warning(ncwin->core.wh,
						global_history_menu_warning);

	/* memoise window so it can be represented when necessary
	 * instead of recreating every time.
	 */
	global_history_window = ncwin;

	return NSERROR_OK;
}


/* exported interface documented in riscos/global_history.h */
nserror ro_gui_global_history_present(void)
{
	nserror res;

	res = ro_global_history_init();
	if (res == NSERROR_OK) {
		NSLOG(netsurf, INFO, "Presenting");
		ro_gui_dialog_open_top(global_history_window->core.wh,
				       global_history_window->core.toolbar,
				       600, 800);
	} else {
		NSLOG(netsurf, INFO, "Failed presenting code %d", res);
	}

	return res;
}


/* exported interface documented in riscos/global_history.h */
void ro_gui_global_history_initialise(void)
{
	dialog_global_history_template = ro_gui_dialog_load_template("tree");
}


/* exported interface documented in riscos/global_history.h */
nserror ro_gui_global_history_finalise(void)
{
	nserror res;

	if (global_history_window == NULL) {
		return NSERROR_OK;
	}

	res = global_history_fini();
	if (res == NSERROR_OK) {
		res = ro_corewindow_fini(&global_history_window->core);

		free(global_history_window);
		global_history_window = NULL;
	}

	return res;
}


/* exported interface documented in riscos/global_history.h */
bool ro_gui_global_history_check_window(wimp_w wh)
{
	if ((global_history_window != NULL) &&
	    (global_history_window->core.wh == wh)) {
		return true;
	}
	return false;
}


/* exported interface documented in riscos/global_history.h */
bool ro_gui_global_history_check_menu(wimp_menu *menu)
{
	if ((global_history_window != NULL) &&
	    (global_history_window->menu == menu)) {
		return true;
	}
	return false;
}
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/*
 * Copyright 2005 Richard Wilson <info@tinct.net>
 * Copyright 2010 Stephen Fryatt <stevef@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * RISc OS global history interface.
 */

#ifndef RISCOS_GLOBALHISTORY_H
#define RISCOS_GLOBALHISTORY_H

/**
 * initialise the global history window template ready for subsequent use.
 */
void ro_gui_global_history_initialise(void);

/**
 * make the global history window visible.
 *
 * \return NSERROR_OK on success else appropriate error code on faliure.
 */
nserror ro_gui_global_history_present(void);

/**
 * Free any resources allocated for the global history window.
 *
 * \return NSERROR_OK on success else appropriate error code on faliure.
 */
nserror ro_gui_global_history_finalise(void);

/**
 * check if window handle is for the global history window
 */
bool ro_gui_global_history_check_window(wimp_w window);

/**
 * check if menu handle is for the global history menu
 */
bool ro_gui_global_history_check_menu(wimp_menu *menu);

#endif
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/*
 * Copyright 2003 Phil Mellor <monkeyson@users.sourceforge.net>
 * Copyright 2004-2008 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2003 John M Bell <jmb202@ecs.soton.ac.uk>
 * Copyright 2005 Richard Wilson <info@tinct.net>
 * Copyright 2004 Andrew Timmins <atimmins@blueyonder.co.uk>
 * Copyright 2004-2009 John Tytgat <joty@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdbool.h>
#include <string.h>
#include <assert.h>
#include <errno.h>
#include <signal.h>
#include <unixlib/local.h>
#include <fpu_control.h>
#include <oslib/help.h>
#include <oslib/uri.h>
#include <oslib/inetsuite.h>
#include <oslib/pdriver.h>
#include <oslib/osfile.h>
#include <oslib/hourglass.h>
#include <oslib/osgbpb.h>
#include <oslib/osbyte.h>
#include <oslib/osmodule.h>
#include <oslib/osfscontrol.h>

#include "utils/utils.h"
#include "utils/nsoption.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "utils/file.h"
#include "utils/filename.h"
#include "utils/url.h"
#include "utils/corestrings.h"
#include "netsurf/fetch.h"
#include "netsurf/misc.h"
#include "netsurf/content.h"
#include "netsurf/netsurf.h"
#include "netsurf/browser_window.h"
#include "netsurf/cookie_db.h"
#include "netsurf/url_db.h"
#include "desktop/save_complete.h"
#include "desktop/hotlist.h"
#include "content/backing_store.h"

#include "riscos/gui.h"
#include "riscos/bitmap.h"
#include "riscos/wimputils.h"
#include "riscos/hotlist.h"
#include "riscos/buffer.h"
#include "riscos/textselection.h"
#include "riscos/print.h"
#include "riscos/save.h"
#include "riscos/dialog.h"
#include "riscos/wimp.h"
#include "riscos/message.h"
#include "riscos/help.h"
#include "riscos/query.h"
#include "riscos/window.h"
#include "riscos/iconbar.h"
#include "riscos/local_history.h"
#include "riscos/global_history.h"
#include "riscos/cookies.h"
#include "riscos/pageinfo.h"
#include "riscos/wimp_event.h"
#include "riscos/uri.h"
#include "riscos/url_protocol.h"
#include "riscos/mouse.h"
#include "riscos/ucstables.h"
#include "riscos/filetype.h"
#include "riscos/font.h"
#include "riscos/toolbar.h"
#include "riscos/content-handlers/artworks.h"
#include "riscos/content-handlers/draw.h"
#include "riscos/content-handlers/sprite.h"

bool riscos_done = false;

extern bool ro_plot_patterned_lines;

int os_version = 0;

const char * const __dynamic_da_name = "NetSurf";	/**< For UnixLib. */
int __dynamic_da_max_size = 128 * 1024 * 1024;	/**< For UnixLib. */
int __feature_imagefs_is_file = 1;		/**< For UnixLib. */
/* default filename handling */
int __riscosify_control = __RISCOSIFY_NO_SUFFIX |
			__RISCOSIFY_NO_REVERSE_SUFFIX;
#ifndef __ELF__
extern int __dynamic_num;
#endif

const char * NETSURF_DIR;

static const char *task_name = "NetSurf";
#define CHOICES_PREFIX "<Choices$Write>.WWW.NetSurf."

ro_gui_drag_type gui_current_drag_type;
wimp_t task_handle; /**< RISC OS wimp task handle. */
static clock_t gui_last_poll; /**< Time of last wimp_poll. */
osspriteop_area *gui_sprites; /**< Sprite area containing pointer and hotlist sprites */

#define DIR_SEP ('.')

/**
 * Accepted wimp user messages.
 */
static ns_wimp_message_list task_messages = {
	message_HELP_REQUEST,
	{
		message_DATA_SAVE,
		message_DATA_SAVE_ACK,
		message_DATA_LOAD,
		message_DATA_LOAD_ACK,
		message_DATA_OPEN,
		message_PRE_QUIT,
		message_SAVE_DESKTOP,
		message_MENU_WARNING,
		message_MENUS_DELETED,
		message_WINDOW_INFO,
		message_CLAIM_ENTITY,
		message_DATA_REQUEST,
		message_DRAGGING,
		message_DRAG_CLAIM,
		message_MODE_CHANGE,
		message_PALETTE_CHANGE,
		message_FONT_CHANGED,
		message_URI_PROCESS,
		message_URI_RETURN_RESULT,
		message_INET_SUITE_OPEN_URL,
#ifdef WITH_PLUGIN
		message_PLUG_IN_OPENING,
		message_PLUG_IN_CLOSED,
		message_PLUG_IN_RESHAPE_REQUEST,
		message_PLUG_IN_FOCUS,
		message_PLUG_IN_URL_ACCESS,
		message_PLUG_IN_STATUS,
		message_PLUG_IN_BUSY,
		message_PLUG_IN_STREAM_NEW,
		message_PLUG_IN_STREAM_WRITE,
		message_PLUG_IN_STREAM_WRITTEN,
		message_PLUG_IN_STREAM_DESTROY,
		message_PLUG_IN_OPEN,
		message_PLUG_IN_CLOSE,
		message_PLUG_IN_RESHAPE,
		message_PLUG_IN_STREAM_AS_FILE,
		message_PLUG_IN_NOTIFY,
		message_PLUG_IN_ABORT,
		message_PLUG_IN_ACTION,
		/* message_PLUG_IN_INFORMED, (not provided by oslib) */
#endif
		message_PRINT_SAVE,
		message_PRINT_ERROR,
		message_PRINT_TYPE_ODD,
		message_HOTLIST_ADD_URL,
		message_HOTLIST_CHANGED,
		0
	}
};


static struct
{
	int width; /* in OS units */
	int height;
} screen_info;


/**
 * Callback to translate resource to full url for RISC OS.
 *
 * Transforms a resource: path into a full URL. The returned URL is
 * used as the target for a redirect. The caller takes ownership of
 * the returned nsurl including unrefing it when finished with it.
 *
 * \param path The path of the resource to locate.
 * \return A string containing the full URL of the target object or
 *         NULL if no suitable resource can be found.
 */
static nsurl *gui_get_resource_url(const char *path)
{
	static const char base_url[] = "file:///NetSurf:/Resources/";
	const char *lang;
	size_t path_len, length;
	char *raw;
	nsurl *url = NULL;

	/* Map paths first */
	if (strcmp(path, "adblock.css") == 0) {
		path = "AdBlock";

	} else if (strcmp(path, "default.css") == 0) {
		path = "CSS";

	} else if (strcmp(path, "quirks.css") == 0) {
		path = "Quirks";

	} else if (strcmp(path, "favicon.ico") == 0) {
		path = "Icons/content.png";

	} else if (strcmp(path, "user.css") == 0) {
		/* Special case; this file comes from Choices: */
		nsurl_create("file:///Choices:WWW/NetSurf/User", &url);
		return url;
	}

	path_len = strlen(path);

	lang = ro_gui_default_language();

	/* Find max URL length */
	length = SLEN(base_url) +
			strlen(lang) + 1 + /* <lang> + / */
			path_len + 1; /* + NUL */

	raw = malloc(length);
	if (raw != NULL) {
		/* Insert base URL */
		char *ptr = memcpy(raw, base_url, SLEN(base_url));
		ptr += SLEN(base_url);

		/* Add language directory to URL, for translated files */
		/* TODO: handle non-html translated files */
		if (path_len > SLEN(".html") &&
				strncmp(path + path_len - SLEN(".html"),
					".html", SLEN(".html")) == 0) {
			ptr += sprintf(ptr, "%s/", lang);
		}

		/* Add filename to URL */
		memcpy(ptr, path, path_len);
		ptr += path_len;

		/* Terminate string */
		*ptr = '\0';

		nsurl_create(raw, &url);
		free(raw);
	}

	return url;
}


/**
 * Set colour option from wimp.
 *
 * \param opts The netsurf options.
 * \param wimp wimp colour value
 * \param option the netsurf option enum.
 * \param def_colour The default colour value to use.
 * \return NSERROR_OK on success or error code.
 */
static nserror
set_colour_from_wimp(struct nsoption_s *opts,
		   wimp_colour wimp,
		   enum nsoption_e option,
		   colour def_colour)
{
	os_error *error;
	os_PALETTE(20) palette;

	error = xwimp_read_true_palette((os_palette *) &palette);
	if (error != NULL) {
		NSLOG(netsurf, INFO,
		      "xwimp_read_palette: 0x%x: %s",
		      error->errnum,
		      error->errmess);
	} else {
		/* entries are in B0G0R0LL */
		def_colour = palette.entries[wimp] >> 8;
	}

	opts[option].value.c = def_colour;

	return NSERROR_OK;
}


/**
 * Set option defaults for riscos frontend
 *
 * @param defaults The option table to update.
 * @return error status.
 *
 * @todo The wimp_COLOUR_... values here map the colour definitions to
 * parts of the RISC OS desktop palette. In places this is fairly
 * arbitrary, and could probably do with re-checking.
 */
static nserror set_defaults(struct nsoption_s *defaults)
{
	/* Set defaults for absent option strings */
	nsoption_setnull_charp(ca_bundle, strdup("NetSurf:Resources.ca-bundle"));
	nsoption_setnull_charp(cookie_file, strdup("NetSurf:Cookies"));
	nsoption_setnull_charp(cookie_jar, strdup(CHOICES_PREFIX "Cookies"));

	if (nsoption_charp(ca_bundle) == NULL ||
	    nsoption_charp(cookie_file) == NULL ||
	    nsoption_charp(cookie_jar) == NULL) {
		NSLOG(netsurf, INFO, "Failed initialising default options");
		return NSERROR_BAD_PARAMETER;
	}

	/* RISC OS platform does not generally benefit from disc cache
	 * so the default should be off.
	 */
	nsoption_set_uint(disc_cache_size, 0);

	/* Override core default treeview font size with 12 pt.
	 * TODO: 12 is the normal desktop font size, but users might run
	 *       with something different.
	 */
	nsoption_set_int(treeview_font_size, 12 * 10);

	/* set default system colours for riscos ui */
	set_colour_from_wimp(defaults, wimp_COLOUR_BLACK, NSOPTION_sys_colour_ActiveBorder, 0x00000000);
	set_colour_from_wimp(defaults, wimp_COLOUR_CREAM, NSOPTION_sys_colour_ActiveCaption, 0x00dddddd);
	set_colour_from_wimp(defaults, wimp_COLOUR_VERY_LIGHT_GREY, NSOPTION_sys_colour_AppWorkspace, 0x00eeeeee);
	set_colour_from_wimp(defaults, wimp_COLOUR_VERY_LIGHT_GREY, NSOPTION_sys_colour_Background, 0x00aa0000);/* \TODO -- Check */
	set_colour_from_wimp(defaults, wimp_COLOUR_VERY_LIGHT_GREY, NSOPTION_sys_colour_ButtonFace, 0x00aaaaaa);
	set_colour_from_wimp(defaults, wimp_COLOUR_DARK_GREY, NSOPTION_sys_colour_ButtonHighlight, 0x00cccccc);/* \TODO -- Check */
	set_colour_from_wimp(defaults, wimp_COLOUR_MID_DARK_GREY, NSOPTION_sys_colour_ButtonShadow, 0x00bbbbbb);
	set_colour_from_wimp(defaults, wimp_COLOUR_BLACK, NSOPTION_sys_colour_ButtonText, 0x00000000);
	set_colour_from_wimp(defaults, wimp_COLOUR_BLACK, NSOPTION_sys_colour_CaptionText, 0x00000000);
	set_colour_from_wimp(defaults, wimp_COLOUR_MID_LIGHT_GREY, NSOPTION_sys_colour_GrayText, 0x00777777);/* \TODO -- Check */
	set_colour_from_wimp(defaults, wimp_COLOUR_BLACK, NSOPTION_sys_colour_Highlight, 0x00ee0000);
	set_colour_from_wimp(defaults, wimp_COLOUR_WHITE, NSOPTION_sys_colour_HighlightText, 0x00000000);
	set_colour_from_wimp(defaults, wimp_COLOUR_BLACK, NSOPTION_sys_colour_InactiveBorder, 0x00000000);
	set_colour_from_wimp(defaults, wimp_COLOUR_LIGHT_GREY, NSOPTION_sys_colour_InactiveCaption, 0x00ffffff);
	set_colour_from_wimp(defaults, wimp_COLOUR_BLACK, NSOPTION_sys_colour_InactiveCaptionText, 0x00cccccc);
	set_colour_from_wimp(defaults, wimp_COLOUR_CREAM, NSOPTION_sys_colour_InfoBackground, 0x00aaaaaa);
	set_colour_from_wimp(defaults, wimp_COLOUR_BLACK, NSOPTION_sys_colour_InfoText, 0x00000000);
	set_colour_from_wimp(defaults, wimp_COLOUR_WHITE, NSOPTION_sys_colour_Menu, 0x00aaaaaa);
	set_colour_from_wimp(defaults, wimp_COLOUR_BLACK, NSOPTION_sys_colour_MenuText, 0x00000000);
	set_colour_from_wimp(defaults, wimp_COLOUR_LIGHT_GREY, NSOPTION_sys_colour_Scrollbar, 0x00aaaaaa);/* \TODO -- Check */
	set_colour_from_wimp(defaults, wimp_COLOUR_MID_DARK_GREY, NSOPTION_sys_colour_ThreeDDarkShadow, 0x00555555);
	set_colour_from_wimp(defaults, wimp_COLOUR_VERY_LIGHT_GREY, NSOPTION_sys_colour_ThreeDFace, 0x00dddddd);
	set_colour_from_wimp(defaults, wimp_COLOUR_WHITE, NSOPTION_sys_colour_ThreeDHighlight, 0x00aaaaaa);
	set_colour_from_wimp(defaults, wimp_COLOUR_WHITE, NSOPTION_sys_colour_ThreeDLightShadow, 0x00999999);
	set_colour_from_wimp(defaults, wimp_COLOUR_MID_DARK_GREY, NSOPTION_sys_colour_ThreeDShadow, 0x00777777);
	set_colour_from_wimp(defaults, wimp_COLOUR_VERY_LIGHT_GREY, NSOPTION_sys_colour_Window, 0x00aaaaaa);
	set_colour_from_wimp(defaults, wimp_COLOUR_BLACK, NSOPTION_sys_colour_WindowFrame, 0x00000000);
	set_colour_from_wimp(defaults, wimp_COLOUR_BLACK, NSOPTION_sys_colour_WindowText, 0x00000000);

	return NSERROR_OK;
}




/**
 * Create intermediate directories for Choices and User Data files
 */
static void ro_gui_create_dirs(void)
{
	char buf[256];
	char *path;

	/* Choices */
	path = getenv("NetSurf$ChoicesSave");
	if (!path)
		die("Failed to find NetSurf Choices save path");

	snprintf(buf, sizeof(buf), "%s", path);
	netsurf_mkdir_all(buf);

	/* URL */
	snprintf(buf, sizeof(buf), "%s", nsoption_charp(url_save));
	netsurf_mkdir_all(buf);

	/* Hotlist */
	snprintf(buf, sizeof(buf), "%s", nsoption_charp(hotlist_save));
	netsurf_mkdir_all(buf);

	/* Recent */
	snprintf(buf, sizeof(buf), "%s", nsoption_charp(recent_save));
	netsurf_mkdir_all(buf);

	/* Theme */
	snprintf(buf, sizeof(buf), "%s", nsoption_charp(theme_save));
	netsurf_mkdir_all(buf);
	/* and the final directory part (as theme_save is a directory) */
	xosfile_create_dir(buf, 0);
}


/**
 * Ensures the gui exits cleanly.
 */
static void ro_gui_cleanup(void)
{
	ro_gui_buffer_close();
	xhourglass_off();
	/* Uninstall NetSurf-specific fonts */
	xos_cli("FontRemove NetSurf:Resources.Fonts.");
}


/**
 * Handles a signal
 */
static void ro_gui_signal(int sig)
{
	static const os_error error = { 1, "NetSurf has detected a serious "
			"error and must exit. Please submit a bug report, "
			"attaching the browser log file." };
	os_colour old_sand, old_glass;

	ro_gui_cleanup();

	xhourglass_on();
	xhourglass_colours(0x0000ffff, 0x000000ff, &old_sand, &old_glass);
	nsoption_dump(stderr, NULL);
	/*rufl_dump_state();*/

#ifndef __ELF__
	/* save WimpSlot and DA to files if NetSurf$CoreDump exists */
	int used;
	xos_read_var_val_size("NetSurf$CoreDump", 0, 0, &used, 0, 0);
	if (used) {
		int curr_slot;
		xwimp_slot_size(-1, -1, &curr_slot, 0, 0);
		NSLOG(netsurf, INFO, "saving WimpSlot, size 0x%x", curr_slot);
		xosfile_save("$.NetSurf_Slot", 0x8000, 0,
				(byte *) 0x8000,
				(byte *) 0x8000 + curr_slot);

		if (__dynamic_num != -1) {
			int size;
			byte *base_address;
			xosdynamicarea_read(__dynamic_num, &size,
					&base_address, 0, 0, 0, 0, 0);
			NSLOG(netsurf, INFO,
			      "saving DA %i, base %p, size 0x%x",
			      __dynamic_num,
			      base_address,
			      size);
			xosfile_save("$.NetSurf_DA",
					(bits) base_address, 0,
					base_address,
					base_address + size);
		}
	}
#else
	/* Save WimpSlot and UnixLib managed DAs when UnixEnv$coredump
	 * defines a coredump directory.  */
	const _kernel_oserror *err = __unixlib_write_coredump (NULL);
	if (err != NULL)
		NSLOG(netsurf, INFO, "Coredump failed: %s", err->errmess);
#endif

	xhourglass_colours(old_sand, old_glass, 0, 0);
	xhourglass_off();

	__write_backtrace(sig);

	xwimp_report_error_by_category(&error,
			wimp_ERROR_BOX_GIVEN_CATEGORY |
			wimp_ERROR_BOX_CATEGORY_ERROR <<
				wimp_ERROR_BOX_CATEGORY_SHIFT,
			"NetSurf", "!netsurf",
			(osspriteop_area *) 1, "Quit", 0);
	xos_cli("Filer_Run <Wimp$ScrapDir>.WWW.NetSurf.Log");

	_Exit(sig);
}


/**
 * Read a "line" from an Acorn URI file.
 *
 * \param fp file pointer to read from
 * \param b buffer for line, size 400 bytes
 * \return true on success, false on EOF
 */
static bool ro_gui_uri_file_parse_line(FILE *fp, char *b)
{
	int c;
	unsigned int i = 0;

	c = getc(fp);
	if (c == EOF)
		return false;

	/* skip comment lines */
	while (c == '#') {
		do { c = getc(fp); } while (c != EOF && 32 <= c);
		if (c == EOF)
			return false;
		do { c = getc(fp); } while (c != EOF && c < 32);
		if (c == EOF)
			return false;
	}

	/* read "line" */
	do {
		if (i == 399)
			return false;
		b[i++] = c;
		c = getc(fp);
	} while (c != EOF && 32 <= c);

	/* skip line ending control characters */
	while (c != EOF && c < 32)
		c = getc(fp);

	if (c != EOF)
		ungetc(c, fp);

	b[i] = 0;
	return true;
}


/**
 * Parse an Acorn URI file.
 *
 * \param file_name file to read
 * \param uri_title pointer to receive title data, or NULL for no data
 * \return URL from file, or 0 on error and error reported
 */
static char *ro_gui_uri_file_parse(const char *file_name, char **uri_title)
{
	/* See the "Acorn URI Handler Functional Specification" for the
	 * definition of the URI file format. */
	char line[400];
	char *url = NULL;
	FILE *fp;

	*uri_title = NULL;
	fp = fopen(file_name, "rb");
	if (!fp) {
		NSLOG(netsurf, INFO, "fopen(\"%s\", \"rb\"): %i: %s",
		      file_name, errno, strerror(errno));
		ro_warn_user("LoadError", strerror(errno));
		return 0;
	}

	/* "URI" */
	if (!ro_gui_uri_file_parse_line(fp, line) || strcmp(line, "URI") != 0)
		goto uri_syntax_error;

	/* version */
	if (!ro_gui_uri_file_parse_line(fp, line) ||
			strspn(line, "0123456789") != strlen(line))
		goto uri_syntax_error;

	/* URI */
	if (!ro_gui_uri_file_parse_line(fp, line))
		goto uri_syntax_error;

	url = strdup(line);
	if (!url) {
		ro_warn_user("NoMemory", 0);
		fclose(fp);
		return 0;
	}

	/* title */
	if (!ro_gui_uri_file_parse_line(fp, line))
		goto uri_free;
	if (uri_title && line[0] && ((line[0] != '*') || line[1])) {
		*uri_title = strdup(line);
		if (!*uri_title) /* non-fatal */
			ro_warn_user("NoMemory", 0);
	}
	fclose(fp);

	return url;

uri_free:
	free(url);

uri_syntax_error:
	fclose(fp);
	ro_warn_user("URIError", 0);
	return 0;
}


/**
 * Parse an ANT URL file.
 *
 * \param  file_name  file to read
 * \return  URL from file, or 0 on error and error reported
 */
static char *ro_gui_url_file_parse(const char *file_name)
{
	char line[400];
	char *url;
	FILE *fp;

	fp = fopen(file_name, "r");
	if (!fp) {
		NSLOG(netsurf, INFO, "fopen(\"%s\", \"r\"): %i: %s",
		      file_name, errno, strerror(errno));
		ro_warn_user("LoadError", strerror(errno));
		return 0;
	}

	if (!fgets(line, sizeof line, fp)) {
		if (ferror(fp)) {
			NSLOG(netsurf, INFO, "fgets: %i: %s", errno,
			      strerror(errno));
			ro_warn_user("LoadError", strerror(errno));
		} else
			ro_warn_user("LoadError", messages_get("EmptyError"));
		fclose(fp);
		return 0;
	}

	fclose(fp);

	if (line[strlen(line) - 1] == '\n')
		line[strlen(line) - 1] = '\0';

	url = strdup(line);
	if (!url) {
		ro_warn_user("NoMemory", 0);
		return 0;
	}

	return url;
}


/**
 * Parse an IEURL file.
 *
 * \param  file_name  file to read
 * \return  URL from file, or 0 on error and error reported
 */
static char *ro_gui_ieurl_file_parse(const char *file_name)
{
	char line[400];
	char *url = 0;
	FILE *fp;

	fp = fopen(file_name, "r");
	if (!fp) {
		NSLOG(netsurf, INFO, "fopen(\"%s\", \"r\"): %i: %s",
		      file_name, errno, strerror(errno));
		ro_warn_user("LoadError", strerror(errno));
		return 0;
	}

	while (fgets(line, sizeof line, fp)) {
		if (strncmp(line, "URL=", 4) == 0) {
			if (line[strlen(line) - 1] == '\n')
				line[strlen(line) - 1] = '\0';
			url = strdup(line + 4);
			if (!url) {
				fclose(fp);
				ro_warn_user("NoMemory", 0);
				return 0;
			}
			break;
		}
	}
	if (ferror(fp)) {
		NSLOG(netsurf, INFO, "fgets: %i: %s", errno, strerror(errno));
		ro_warn_user("LoadError", strerror(errno));
		fclose(fp);
		return 0;
	}

	fclose(fp);

	if (!url)
		ro_warn_user("URIError", 0);

	return url;
}


/**
 * Handle Message_DataOpen (double-click on file in the Filer).
 *
 * \param message The wimp message to open.
 */
static void ro_msg_dataopen(wimp_message *message)
{
	int file_type = message->data.data_xfer.file_type;
	char *url = 0;
	os_error *oserror;
	nsurl *urlns;
	nserror error;
	size_t len;

	switch (file_type) {
	case 0xb28:			/* ANT URL file */
		url = ro_gui_url_file_parse(message->data.data_xfer.file_name);
		error = nsurl_create(url, &urlns);
		free(url);
		break;

	case 0xfaf:		/* HTML file */
		error = netsurf_path_to_nsurl(message->data.data_xfer.file_name,
					      &urlns);
		break;

	case 0x1ba:		/* IEURL file */
		url = ro_gui_ieurl_file_parse(message->
				data.data_xfer.file_name);
		error = nsurl_create(url, &urlns);
		free(url);
		break;

	case 0x2000: 		/* application */
		len = strlen(message->data.data_xfer.file_name);
		if (len < 9 || strcmp(".!NetSurf",
				message->data.data_xfer.file_name + len - 9))
			return;

		if (nsoption_charp(homepage_url) &&
		    nsoption_charp(homepage_url)[0]) {
			error = nsurl_create(nsoption_charp(homepage_url),
					     &urlns);
		} else {
			error = nsurl_create(NETSURF_HOMEPAGE, &urlns);
		}
		break;

	default:
		return;
	}

	/* send DataLoadAck */
	message->action = message_DATA_LOAD_ACK;
	message->your_ref = message->my_ref;
	oserror = xwimp_send_message(wimp_USER_MESSAGE, message, message->sender);
	if (oserror) {
		NSLOG(netsurf, INFO, "xwimp_send_message: 0x%x: %s",
		      oserror->errnum, oserror->errmess);
		ro_warn_user("WimpError", oserror->errmess);
		return;
	}

	if (error != NSERROR_OK) {
		ro_warn_user(messages_get_errorcode(error), 0);
		return;
	}

	/* create a new window with the file */
	error = browser_window_create(BW_CREATE_HISTORY,
				      urlns,
				      NULL,
				      NULL,
				      NULL);
	nsurl_unref(urlns);
	if (error != NSERROR_OK) {
		ro_warn_user(messages_get_errorcode(error), 0);
	}
}


/**
 * Handle Message_DataLoad (file dragged in).
 */
static void ro_msg_dataload(wimp_message *message)
{
	int file_type = message->data.data_xfer.file_type;
	char *urltxt = NULL;
	char *title = NULL;
	struct gui_window *g;
	os_error *oserror;
	nsurl *url;
	nserror error;

	g = ro_gui_window_lookup(message->data.data_xfer.w);
	if (g) {
		if (ro_gui_window_dataload(g, message))
			return;
	}
	else {
		g = ro_gui_toolbar_lookup(message->data.data_xfer.w);
		if (g && ro_gui_toolbar_dataload(g, message))
			return;
	}

	switch (file_type) {
		case FILETYPE_ACORN_URI:
			urltxt = ro_gui_uri_file_parse(message->data.data_xfer.file_name,
					&title);
			error = nsurl_create(urltxt, &url);
			free(urltxt);
			break;

		case FILETYPE_ANT_URL:
			urltxt = ro_gui_url_file_parse(message->data.data_xfer.file_name);
			error = nsurl_create(urltxt, &url);
			free(urltxt);
			break;

		case FILETYPE_IEURL:
			urltxt = ro_gui_ieurl_file_parse(message->data.data_xfer.file_name);
			error = nsurl_create(urltxt, &url);
			free(urltxt);
			break;

		case FILETYPE_HTML:
		case FILETYPE_JNG:
		case FILETYPE_CSS:
		case FILETYPE_MNG:
		case FILETYPE_GIF:
		case FILETYPE_BMP:
		case FILETYPE_ICO:
		case osfile_TYPE_DRAW:
		case FILETYPE_PNG:
		case FILETYPE_JPEG:
		case osfile_TYPE_SPRITE:
		case osfile_TYPE_TEXT:
		case FILETYPE_ARTWORKS:
		case FILETYPE_SVG:
			/* display the actual file */
			error = netsurf_path_to_nsurl(message->data.data_xfer.file_name, &url);
			break;

		default:
			return;
	}

	/* report error to user */
	if (error != NSERROR_OK) {
		ro_warn_user(messages_get_errorcode(error), 0);
		return;
	}


	if (g) {
		error = browser_window_navigate(g->bw,
						url,
						NULL,
						BW_NAVIGATE_HISTORY,
						NULL,
						NULL,
						NULL);
	} else {
		error = browser_window_create(BW_CREATE_HISTORY,
					      url,
					      NULL,
					      NULL,
					      NULL);
	}
	nsurl_unref(url);
	if (error != NSERROR_OK) {
		ro_warn_user(messages_get_errorcode(error), 0);
	}


	/* send DataLoadAck */
	message->action = message_DATA_LOAD_ACK;
	message->your_ref = message->my_ref;
	oserror = xwimp_send_message(wimp_USER_MESSAGE, message,
			message->sender);
	if (oserror) {
		NSLOG(netsurf, INFO, "xwimp_send_message: 0x%x: %s",
		      oserror->errnum, oserror->errmess);
		ro_warn_user("WimpError", oserror->errmess);
		return;
	}

}


/**
 * Ensure that the filename in a data transfer message is NULL terminated
 * (some applications, especially BASIC programs use CR)
 *
 * \param message message to be corrected
 */
static void ro_msg_terminate_filename(wimp_full_message_data_xfer *message)
{
	const char *ep = (char*)message + message->size;
	char *p = message->file_name;

	if ((size_t)message->size >= sizeof(*message))
		ep = (char*)message + sizeof(*message) - 1;

	while (p < ep && *p >= ' ') p++;
	*p = '\0';
}


/**
 * Handle Message_DataSave
 */
static void ro_msg_datasave(wimp_message *message)
{
	wimp_full_message_data_xfer *dataxfer = (wimp_full_message_data_xfer*)message;

	/* remove ghost caret if drag-and-drop protocol was used */
//	ro_gui_selection_drag_reset();

	ro_msg_terminate_filename(dataxfer);

	if (ro_gui_selection_prepare_paste_datasave(dataxfer))
		return;

	switch (dataxfer->file_type) {
		case FILETYPE_ACORN_URI:
		case FILETYPE_ANT_URL:
		case FILETYPE_IEURL:
		case FILETYPE_HTML:
		case FILETYPE_JNG:
		case FILETYPE_CSS:
		case FILETYPE_MNG:
		case FILETYPE_GIF:
		case FILETYPE_BMP:
		case FILETYPE_ICO:
		case osfile_TYPE_DRAW:
		case FILETYPE_PNG:
		case FILETYPE_JPEG:
		case osfile_TYPE_SPRITE:
		case osfile_TYPE_TEXT:
		case FILETYPE_ARTWORKS:
		case FILETYPE_SVG: {
			os_error *error;

			dataxfer->your_ref = dataxfer->my_ref;
			dataxfer->size = offsetof(wimp_full_message_data_xfer, file_name) + 16;
			dataxfer->action = message_DATA_SAVE_ACK;
			dataxfer->est_size = -1;
			memcpy(dataxfer->file_name, "<Wimp$Scrap>", 13);

			error = xwimp_send_message(wimp_USER_MESSAGE, (wimp_message*)dataxfer, message->sender);
			if (error) {
				NSLOG(netsurf, INFO,
				      "xwimp_send_message: 0x%x: %s",
				      error->errnum,
				      error->errmess);
				ro_warn_user("WimpError", error->errmess);
			}
		}
		break;
	}
}


/**
 * Handle Message_DataSaveAck.
 */
static void ro_msg_datasave_ack(wimp_message *message)
{
	ro_msg_terminate_filename((wimp_full_message_data_xfer*)message);

	if (ro_print_ack(message))
		return;

	switch (gui_current_drag_type) {
		case GUI_DRAG_DOWNLOAD_SAVE:
			ro_gui_download_datasave_ack(message);
			break;

		case GUI_DRAG_SAVE:
			ro_gui_save_datasave_ack(message);
			gui_current_drag_type = GUI_DRAG_NONE;
			break;

		default:
			break;
	}

	gui_current_drag_type = GUI_DRAG_NONE;
}


/**
 * Handle PreQuit message
 *
 * \param  message  PreQuit message from Wimp
 */
static void ro_msg_prequit(wimp_message *message)
{
	if (!ro_gui_prequit()) {
		os_error *error;

		/* we're objecting to the close down */
		message->your_ref = message->my_ref;
		error = xwimp_send_message(wimp_USER_MESSAGE_ACKNOWLEDGE,
						message, message->sender);
		if (error) {
			NSLOG(netsurf, INFO, "xwimp_send_message: 0x%x:%s",
			      error->errnum, error->errmess);
			ro_warn_user("WimpError", error->errmess);
		}
	}
}


/**
 * Handle SaveDesktop message.
 *
 * \param message SaveDesktop message from Wimp.
 */
static void ro_msg_save_desktop(wimp_message *message)
{
	os_error *error;

	error = xosgbpb_writew(message->data.save_desktopw.file,
				(const byte*)"Run ", 4, NULL);
	if (!error) {
		error = xosgbpb_writew(message->data.save_desktopw.file,
					(const byte*)NETSURF_DIR, strlen(NETSURF_DIR), NULL);
		if (!error)
			error = xos_bputw('\n', message->data.save_desktopw.file);
	}

	if (error) {
		NSLOG(netsurf, INFO, "xosgbpb_writew/xos_bputw: 0x%x:%s",
		      error->errnum, error->errmess);
		ro_warn_user("SaveError", error->errmess);

		/* we must cancel the save by acknowledging the message */
		message->your_ref = message->my_ref;
		error = xwimp_send_message(wimp_USER_MESSAGE_ACKNOWLEDGE,
						message, message->sender);
		if (error) {
			NSLOG(netsurf, INFO, "xwimp_send_message: 0x%x:%s",
			      error->errnum, error->errmess);
			ro_warn_user("WimpError", error->errmess);
		}
	}
}


/**
 * Handle WindowInfo message (part of the iconising protocol)
 *
 * \param  message  WindowInfo message from the Iconiser
 */
static void ro_msg_window_info(wimp_message *message)
{
	wimp_full_message_window_info *wi;
	struct gui_window *g;

	/* allow the user to turn off thumbnail icons */
	if (!nsoption_bool(thumbnail_iconise))
		return;

	wi = (wimp_full_message_window_info*)message;
	g = ro_gui_window_lookup(wi->w);

	/* ic_<task name> will suffice for our other windows */
	if (g) {
		ro_gui_window_iconise(g, wi);
		ro_gui_dialog_close_persistent(wi->w);
	}
}


/**
 * Get screen properties following a mode change.
 */
static void ro_gui_get_screen_properties(void)
{
	static const ns_os_vdu_var_list vars = {
		os_MODEVAR_XWIND_LIMIT,
		{
			os_MODEVAR_YWIND_LIMIT,
			os_MODEVAR_XEIG_FACTOR,
			os_MODEVAR_YEIG_FACTOR,
			os_VDUVAR_END_LIST
		}
	};
	os_error *error;
	int vals[4];

	error = xos_read_vdu_variables(PTR_OS_VDU_VAR_LIST(&vars), vals);
	if (error) {
		NSLOG(netsurf, INFO, "xos_read_vdu_variables: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("MiscError", error->errmess);
		return;
	}
	screen_info.width  = (vals[0] + 1) << vals[2];
	screen_info.height = (vals[1] + 1) << vals[3];
}


/**
 * Warn the user if Inet$Resolvers is not set.
 */
static void ro_gui_check_resolvers(void)
{
	char *resolvers;
	resolvers = getenv("Inet$Resolvers");
	if (resolvers && resolvers[0]) {
		NSLOG(netsurf, INFO, "Inet$Resolvers '%s'", resolvers);
	} else {
		NSLOG(netsurf, INFO, "Inet$Resolvers not set or empty");
		ro_warn_user("Resolvers", 0);
	}
}


/**
 * Initialise the RISC OS specific GUI.
 *
 * \param argc The number of command line arguments.
 * \param argv The string vector of command line arguments.
 */
static nserror gui_init(int argc, char** argv)
{
	struct {
		void (*sigabrt)(int);
		void (*sigfpe)(int);
		void (*sigill)(int);
		void (*sigint)(int);
		void (*sigsegv)(int);
		void (*sigterm)(int);
		void (*sigoserror)(int);
	} prev_sigs;
	char path[40];
	os_error *error;
	int length;
	char *nsdir_temp;
	byte *base;
	nsurl *url;
	nserror ret;
	bool open_window;

	/* re-enable all FPU exceptions/traps except inexact operations,
	 * which we're not interested in, and underflow which is incorrectly
	 * raised when converting an exact value of 0 from double-precision
	 * to single-precision on FPEmulator v4.09-4.11 (MVFD F0,#0:MVFS F0,F0)
	 * - UnixLib disables all FP exceptions by default */

	_FPU_SETCW(_FPU_IEEE & ~(_FPU_MASK_PM | _FPU_MASK_UM));

	xhourglass_start(1);

	/* read OS version for code that adapts to conform to the OS
	 * (remember that it's preferable to check for specific features
	 * being present) */
	xos_byte(osbyte_IN_KEY, 0, 0xff, &os_version, NULL);

	/* the first release version of the A9home OS is incapable of
	   plotting patterned lines (presumably a fault in the hw acceleration) */
	if (!xosmodule_lookup("VideoHWSMI", NULL, NULL, &base, NULL, NULL)) {
#if 0   // this fault still hasn't been fixed, so disable patterned lines for all versions until it has
		const char *help = (char*)base + ((int*)base)[5];
		while (*help > 9) help++;
		while (*help == 9) help++;
		if (!memcmp(help, "0.55", 4))
#endif
			ro_plot_patterned_lines = false;
	}

	/* Create our choices directories */
	ro_gui_create_dirs();

	/* Register exit and signal handlers */
	atexit(ro_gui_cleanup);
	prev_sigs.sigabrt = signal(SIGABRT, ro_gui_signal);
	prev_sigs.sigfpe = signal(SIGFPE, ro_gui_signal);
	prev_sigs.sigill = signal(SIGILL, ro_gui_signal);
	prev_sigs.sigint = signal(SIGINT, ro_gui_signal);
	prev_sigs.sigsegv = signal(SIGSEGV, ro_gui_signal);
	prev_sigs.sigterm = signal(SIGTERM, ro_gui_signal);
	prev_sigs.sigoserror = signal(SIGOSERROR, ro_gui_signal);

	if (prev_sigs.sigabrt == SIG_ERR || prev_sigs.sigfpe == SIG_ERR ||
			prev_sigs.sigill == SIG_ERR ||
			prev_sigs.sigint == SIG_ERR ||
			prev_sigs.sigsegv == SIG_ERR ||
			prev_sigs.sigterm == SIG_ERR ||
			prev_sigs.sigoserror == SIG_ERR)
		die("Failed registering signal handlers");

	/* Load in UI sprites */
	gui_sprites = ro_gui_load_sprite_file("NetSurf:Resources.Sprites");
	if (!gui_sprites)
		die("Unable to load Sprites.");

	/* Find NetSurf directory */
	nsdir_temp = getenv("NetSurf$Dir");
	if (!nsdir_temp)
		die("Failed to locate NetSurf directory");
	NETSURF_DIR = strdup(nsdir_temp);
	if (!NETSURF_DIR)
		die("Failed duplicating NetSurf directory string");

	/* Initialise filename allocator */
	filename_initialise();

	/* Initialise save complete functionality */
	save_complete_init();

	/* Initialise the font subsystem */
	nsfont_init();

	/* Load in visited URLs, Cookies, and hostlist */
	urldb_load(nsoption_charp(url_path));
	urldb_load_cookies(nsoption_charp(cookie_file));
	hotlist_init(nsoption_charp(hotlist_path),
			nsoption_bool(external_hotlists) ?
					NULL :
					nsoption_charp(hotlist_save));

	/* Initialise with the wimp */
	error = xwimp_initialise(wimp_VERSION_RO38, task_name,
			PTR_WIMP_MESSAGE_LIST(&task_messages), 0,
			&task_handle);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_initialise: 0x%x: %s",
		      error->errnum, error->errmess);
		die(error->errmess);
	}
	/* Register message handlers */
	ro_message_register_route(message_HELP_REQUEST,
			ro_gui_interactive_help_request);
	ro_message_register_route(message_DATA_OPEN,
			ro_msg_dataopen);
	ro_message_register_route(message_DATA_SAVE,
			ro_msg_datasave);
	ro_message_register_route(message_DATA_SAVE_ACK,
			ro_msg_datasave_ack);
	ro_message_register_route(message_PRE_QUIT,
			ro_msg_prequit);
	ro_message_register_route(message_SAVE_DESKTOP,
			ro_msg_save_desktop);
	ro_message_register_route(message_DRAGGING,
			ro_gui_selection_dragging);
	ro_message_register_route(message_DRAG_CLAIM,
			ro_gui_selection_drag_claim);
	ro_message_register_route(message_WINDOW_INFO,
			ro_msg_window_info);

	/* Initialise global information */
	ro_gui_get_screen_properties();
	ro_gui_wimp_get_desktop_font();

	/* Issue a *Desktop to poke AcornURI into life */
	if (getenv("NetSurf$Start_URI_Handler"))
		xwimp_start_task("Desktop", 0);

	/* Open the templates */
	if ((length = snprintf(path, sizeof(path),
			"NetSurf:Resources.%s.Templates",
			nsoption_charp(language))) < 0 || length >= (int)sizeof(path))
		die("Failed to locate Templates resource.");
	error = xwimp_open_template(path);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_open_template failed: 0x%x: %s",
		      error->errnum, error->errmess);
		die(error->errmess);
	}

	/* Initialise themes before dialogs */
	ro_gui_theme_initialise();

	/* Initialise dialog windows (must be after UI sprites are loaded) */
	ro_gui_dialog_init();

	/* Initialise download window */
	ro_gui_download_init();

	/* Initialise menus */
	ro_gui_menu_init();

	/* Initialise query windows */
	ro_gui_query_init();

	/* Initialise toolbars */
	ro_toolbar_init();

	/* Initialise url bar module */
	ro_gui_url_bar_init();

	/* Initialise browser windows */
	ro_gui_window_initialise();

	/* Done with the templates file */
	wimp_close_template();

	/* Create Iconbar icon and menus */
	ro_gui_iconbar_initialise();

	/* Finally, check Inet$Resolvers for sanity */
	ro_gui_check_resolvers();

	open_window = nsoption_bool(open_browser_at_startup);

	/* parse command-line arguments */
	if (argc == 2) {
		NSLOG(netsurf, INFO, "parameters: '%s'", argv[1]);
		/* this is needed for launching URI files */
		if (strcasecmp(argv[1], "-nowin") == 0) {
			return NSERROR_OK;
		}
		ret = nsurl_create(NETSURF_HOMEPAGE, &url);
	}
	else if (argc == 3) {
		NSLOG(netsurf, INFO, "parameters: '%s' '%s'", argv[1],
		      argv[2]);
		open_window = true;

		/* HTML files */
		if (strcasecmp(argv[1], "-html") == 0) {
			ret = netsurf_path_to_nsurl(argv[2], &url);
		}
		/* URL files */
		else if (strcasecmp(argv[1], "-urlf") == 0) {
			char *urlf = ro_gui_url_file_parse(argv[2]);
			if (!urlf) {
				NSLOG(netsurf, INFO, "allocation failed");
				die("Insufficient memory for URL");
			}
			ret = nsurl_create(urlf, &url);
			free(urlf);
		}
		/* ANT URL Load */
		else if (strcasecmp(argv[1], "-url") == 0) {
			ret = nsurl_create(argv[2], &url);
		}
		/* Unknown => exit here. */
		else {
			NSLOG(netsurf, INFO, "Unknown parameters: '%s' '%s'",
			      argv[1], argv[2]);
			return NSERROR_BAD_PARAMETER;
		}
	}
	/* get user's homepage (if configured) */
	else if (nsoption_charp(homepage_url) &&
		 nsoption_charp(homepage_url)[0]) {
		ret = nsurl_create(nsoption_charp(homepage_url), &url);
	}
	/* default homepage */
	else {
		ret = nsurl_create(NETSURF_HOMEPAGE, &url);
	}

	/* check for url creation error */
	if (ret != NSERROR_OK) {
		return ret;
	}

	if (open_window) {
		ret = browser_window_create(BW_CREATE_HISTORY,
					    url,
					    NULL,
					    NULL,
					    NULL);
	}
	nsurl_unref(url);

	return ret;
}


/**
 * Determine the default language to use.
 *
 * RISC OS has no standard way of determining which language the user prefers.
 * We have to guess from the 'Country' setting.
 */
const char *ro_gui_default_language(void)
{
	char path[40];
	const char *lang;
	int country;
	os_error *error;

	/* choose a language from the configured country number */
	error = xosbyte_read(osbyte_VAR_COUNTRY_NUMBER, &country);
	if (error) {
		NSLOG(netsurf, INFO, "xosbyte_read failed: 0x%x: %s",
		      error->errnum, error->errmess);
		country = 1;
	}
	switch (country) {
		case 7: /* Germany */
		case 30: /* Austria */
		case 35: /* Switzerland (70% German-speaking) */
			lang = "de";
			break;
		case 6: /* France */
		case 18: /* Canada2 (French Canada?) */
			lang = "fr";
			break;
		case 34: /* Netherlands */
			lang = "nl";
			break;
		default:
			lang = "en";
			break;
	}
	sprintf(path, "NetSurf:Resources.%s", lang);
	if (is_dir(path))
		return lang;
	return "en";
}


/**
 * Create a nsurl from a RISC OS pathname.
 *
 * Perform the necessary operations on a path to generate a nsurl.
 *
 * @param[in] path The RISC OS pathname to convert.
 * @param[out] url_out pointer to recive the nsurl, The returned url must be
 *                 unreferenced by the caller.
 * @return NSERROR_OK and the url is placed in \a url or error code on faliure.
 */
static nserror ro_path_to_nsurl(const char *path, struct nsurl **url_out)
{
	int spare;
	char *canonical_path; /* canonicalised RISC OS path */
	char *unix_path; /* unix path */
	char *escaped_path;
	os_error *error;
	nserror ret;
	int urllen;
	char *url; /* resulting url */

	/* calculate the canonical risc os path */
	error = xosfscontrol_canonicalise_path(path, 0, 0, 0, 0, &spare);
	if (error) {
		NSLOG(netsurf, INFO,
		      "xosfscontrol_canonicalise_path failed: 0x%x: %s",
		      error->errnum,
		      error->errmess);
		ro_warn_user("PathToURL", error->errmess);
		return NSERROR_NOT_FOUND;
	}

	canonical_path = malloc(1 - spare);
	if (canonical_path == NULL) {
		free(canonical_path);
		return NSERROR_NOMEM;
	}

	error = xosfscontrol_canonicalise_path(path, canonical_path, 0, 0, 1 - spare, 0);
	if (error) {
		NSLOG(netsurf, INFO,
		      "xosfscontrol_canonicalise_path failed: 0x%x: %s",
		      error->errnum,
		      error->errmess);
		ro_warn_user("PathToURL", error->errmess);
		free(canonical_path);
		return NSERROR_NOT_FOUND;
	}

	/* create a unix path from the cananocal risc os one */
	unix_path = __unixify(canonical_path, __RISCOSIFY_NO_REVERSE_SUFFIX, NULL, 0, 0);

	if (unix_path == NULL) {
		NSLOG(netsurf, INFO, "__unixify failed: %s", canonical_path);
		free(canonical_path);
		return NSERROR_BAD_PARAMETER;
	}
	free(canonical_path);

	/* url escape the unix path */
	ret = url_escape(unix_path, false, "/", &escaped_path);
	if (ret != NSERROR_OK) {
		free(unix_path);
		return ret;
	}
	free(unix_path);

	/* convert the escaped unix path into a url */
	urllen = strlen(escaped_path) + FILE_SCHEME_PREFIX_LEN + 1;
	url = malloc(urllen);
	if (url == NULL) {
		NSLOG(netsurf, INFO, "Unable to allocate url");
		free(escaped_path);
		return NSERROR_NOMEM;
	}

	if (*escaped_path == '/') {
		snprintf(url, urllen, "%s%s",
				FILE_SCHEME_PREFIX, escaped_path + 1);
	} else {
		snprintf(url, urllen, "%s%s",
				FILE_SCHEME_PREFIX, escaped_path);
	}
	free(escaped_path);

	ret = nsurl_create(url, url_out);
	free(url);

	return ret;
}


/**
 * Create a path from a nsurl using posix file handling.
 *
 * @param[in] url The url to encode.
 * @param[out] path_out A string containing the result path which should
 *                      be freed by the caller.
 * @return NSERROR_OK and the path is written to \a path or error code
 *         on faliure.
 */
static nserror ro_nsurl_to_path(struct nsurl *url, char **path_out)
{
	lwc_string *urlpath;
	size_t unpath_len;
	char *unpath;
	char *path;
	bool match;
	lwc_string *scheme;
	nserror res;
	char *r;

	if ((url == NULL) || (path_out == NULL)) {
		return NSERROR_BAD_PARAMETER;
	}

	scheme = nsurl_get_component(url, NSURL_SCHEME);

	if (lwc_string_caseless_isequal(scheme, corestring_lwc_file,
					&match) != lwc_error_ok)
	{
		return NSERROR_BAD_PARAMETER;
	}
	lwc_string_unref(scheme);
	if (match == false) {
		return NSERROR_BAD_PARAMETER;
	}

	urlpath = nsurl_get_component(url, NSURL_PATH);
	if (urlpath == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	res = url_unescape(lwc_string_data(urlpath),
			   lwc_string_length(urlpath),
			   &unpath_len,
			   &unpath);
	lwc_string_unref(urlpath);
	if (res != NSERROR_OK) {
		return res;
	}

	/* RISC OS path should not be more than 100 characters longer */
	path = malloc(unpath_len + 100);
	if (path == NULL) {
		free(unpath);
		return NSERROR_NOMEM;
	}

	r = __riscosify(unpath, 0, __RISCOSIFY_NO_SUFFIX,
			path, unpath_len + 100, 0);
	free(unpath);
	if (r == NULL) {
		free(path);
		return NSERROR_NOMEM;
	}

	*path_out = path;

	return NSERROR_OK;
}


/**
 * Ensures output logging stream is correctly configured.
 */
static bool nslog_stream_configure(FILE *fptr)
{
	/* set log stream to be non-buffering */
	setbuf(fptr, NULL);

	return true;
}


/**
 * Close down the gui (RISC OS).
 */
static void gui_quit(void)
{
	urldb_save_cookies(nsoption_charp(cookie_jar));
	urldb_save(nsoption_charp(url_save));
	ro_gui_window_quit();
	ro_gui_local_history_finalise();
	ro_gui_global_history_finalise();
	ro_gui_pageinfo_finalise();
	ro_gui_hotlist_finalise();
	ro_gui_cookies_finalise();
	ro_gui_saveas_quit();
	ro_gui_url_bar_fini();
	rufl_quit();
	free(gui_sprites);
	xwimp_close_down(task_handle);
	xhourglass_off();
}


/**
 * Handle Close_Window_Request events.
 */
static void ro_gui_close_window_request(wimp_close *close)
{
	if (ro_gui_alt_pressed())
		ro_gui_window_close_all();
	else {
		if (ro_gui_wimp_event_close_window(close->w))
			return;
		ro_gui_dialog_close(close->w);
	}
}


/**
 * Handle key press paste callback.
 */
static void ro_gui_keypress_cb(void *pw)
{
	wimp_key *key = (wimp_key *) pw;

	if (ro_gui_wimp_event_keypress(key) == false) {
		os_error *error = xwimp_process_key(key->c);
		if (error) {
			NSLOG(netsurf, INFO, "xwimp_process_key: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("WimpError", error->errmess);
		}
	}

	free(key);
}


/**
 * Handle gui keypress.
 */
static void ro_gui_keypress(wimp_key *key)
{
	if (key->c == wimp_KEY_ESCAPE &&
		(gui_current_drag_type == GUI_DRAG_SAVE ||
		 gui_current_drag_type == GUI_DRAG_DOWNLOAD_SAVE)) {

		/* Allow Escape key to be used for cancelling a drag
		 * save (easier than finding somewhere safe to abort
		 * the drag)
		 */
		ro_gui_drag_box_cancel();
		gui_current_drag_type = GUI_DRAG_NONE;
	} else if (key->c == 22 /* Ctrl-V */) {
		wimp_key *copy;

		/* Must copy the keypress as it's on the stack */
		copy = malloc(sizeof(wimp_key));
		if (copy == NULL)
			return;
		memcpy(copy, key, sizeof(wimp_key));

		ro_gui_selection_prepare_paste(key->w, ro_gui_keypress_cb, copy);
	} else if (ro_gui_wimp_event_keypress(key) == false) {
		os_error *error = xwimp_process_key(key->c);
		if (error) {
			NSLOG(netsurf, INFO, "xwimp_process_key: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("WimpError", error->errmess);
		}
	}
}


/**
 * Handle the three User_Message events.
 */
static void ro_gui_user_message(wimp_event_no event, wimp_message *message)
{
	/* attempt automatic routing */
	if (ro_message_handle_message(event, message))
		return;

	switch (message->action) {
		case message_DATA_LOAD:
			ro_msg_terminate_filename((wimp_full_message_data_xfer*)message);

			if (event == wimp_USER_MESSAGE_ACKNOWLEDGE) {
				if (ro_print_current_window)
					ro_print_dataload_bounce(message);
			} else if (ro_gui_selection_prepare_paste_dataload(
					(wimp_full_message_data_xfer *) message) == false) {
				ro_msg_dataload(message);
			}
			break;

		case message_DATA_LOAD_ACK:
			if (ro_print_current_window)
				ro_print_cleanup();
			break;

		case message_MENU_WARNING:
			ro_gui_menu_warning((wimp_message_menu_warning *)
					&message->data);
			break;

		case message_MENUS_DELETED:
			ro_gui_menu_message_deleted((wimp_message_menus_deleted *)
					&message->data);
			break;

		case message_CLAIM_ENTITY:
			ro_gui_selection_claim_entity((wimp_full_message_claim_entity*)message);
			break;

		case message_DATA_REQUEST:
			ro_gui_selection_data_request((wimp_full_message_data_request*)message);
			break;

		case message_MODE_CHANGE:
			ro_gui_get_screen_properties();
			rufl_invalidate_cache();
			break;

		case message_PALETTE_CHANGE:
			break;

		case message_FONT_CHANGED:
			ro_gui_wimp_get_desktop_font();
			break;

		case message_URI_PROCESS:
			if (event != wimp_USER_MESSAGE_ACKNOWLEDGE)
				ro_uri_message_received(message);
			break;
		case message_URI_RETURN_RESULT:
			ro_uri_bounce(message);
			break;
		case message_INET_SUITE_OPEN_URL:
			if (event == wimp_USER_MESSAGE_ACKNOWLEDGE) {
				ro_url_bounce(message);
			}
			else {
				ro_url_message_received(message);
			}
			break;
#ifdef WITH_PLUGIN
		case message_PLUG_IN_OPENING:
			plugin_opening(message);
			break;
		case message_PLUG_IN_CLOSED:
			plugin_closed(message);
			break;
		case message_PLUG_IN_RESHAPE_REQUEST:
			plugin_reshape_request(message);
			break;
		case message_PLUG_IN_FOCUS:
			break;
		case message_PLUG_IN_URL_ACCESS:
			plugin_url_access(message);
			break;
		case message_PLUG_IN_STATUS:
			plugin_status(message);
			break;
		case message_PLUG_IN_BUSY:
			break;
		case message_PLUG_IN_STREAM_NEW:
			plugin_stream_new(message);
			break;
		case message_PLUG_IN_STREAM_WRITE:
			break;
		case message_PLUG_IN_STREAM_WRITTEN:
			plugin_stream_written(message);
			break;
		case message_PLUG_IN_STREAM_DESTROY:
			break;
		case message_PLUG_IN_OPEN:
			if (event == wimp_USER_MESSAGE_ACKNOWLEDGE)
				plugin_open_msg(message);
			break;
		case message_PLUG_IN_CLOSE:
			if (event == wimp_USER_MESSAGE_ACKNOWLEDGE)
				plugin_close_msg(message);
			break;
		case message_PLUG_IN_RESHAPE:
		case message_PLUG_IN_STREAM_AS_FILE:
		case message_PLUG_IN_NOTIFY:
		case message_PLUG_IN_ABORT:
		case message_PLUG_IN_ACTION:
			break;
#endif
		case message_PRINT_SAVE:
			if (event == wimp_USER_MESSAGE_ACKNOWLEDGE)
				ro_print_save_bounce(message);
			break;
		case message_PRINT_ERROR:
			ro_print_error(message);
			break;
		case message_PRINT_TYPE_ODD:
			ro_print_type_odd(message);
			break;
		case message_HOTLIST_CHANGED:
			ro_gui_hotlist_add_cleanup();
			break;
		case message_QUIT:
			riscos_done = true;
			break;
	}
}


/**
 * Process a Wimp_Poll event.
 *
 * \param event wimp event number
 * \param block parameter block
 */
static void ro_gui_handle_event(wimp_event_no event, wimp_block *block)
{
	switch (event) {
		case wimp_NULL_REASON_CODE:
			ro_gui_throb();
			ro_mouse_poll();
			break;

		case wimp_REDRAW_WINDOW_REQUEST:
			ro_gui_wimp_event_redraw_window(&block->redraw);
			break;

		case wimp_OPEN_WINDOW_REQUEST:
			ro_gui_open_window_request(&block->open);
			break;

		case wimp_CLOSE_WINDOW_REQUEST:
			ro_gui_close_window_request(&block->close);
			break;

		case wimp_POINTER_LEAVING_WINDOW:
			ro_mouse_pointer_leaving_window(&block->leaving);
			break;

		case wimp_POINTER_ENTERING_WINDOW:
			ro_gui_wimp_event_pointer_entering_window(&block->entering);
			break;

		case wimp_MOUSE_CLICK:
			ro_gui_wimp_event_mouse_click(&block->pointer);
			break;

		case wimp_USER_DRAG_BOX:
			ro_mouse_drag_end(&block->dragged);
			break;

		case wimp_KEY_PRESSED:
			ro_gui_keypress(&(block->key));
			break;

		case wimp_MENU_SELECTION:
			ro_gui_menu_selection(&(block->selection));
			break;

		/* Scroll requests fall back to a generic handler because we
		 * might get these events for any window from a scroll-wheel.
		 */

		case wimp_SCROLL_REQUEST:
			if (!ro_gui_wimp_event_scroll_window(&(block->scroll)))
				ro_gui_scroll(&(block->scroll));
			break;

		case wimp_USER_MESSAGE:
		case wimp_USER_MESSAGE_RECORDED:
		case wimp_USER_MESSAGE_ACKNOWLEDGE:
			ro_gui_user_message(event, &(block->message));
			break;
	}
}


/**
 * Poll the RISC OS wimp for events.
 */
static void riscos_poll(void)
{
	wimp_event_no event;
	wimp_block block;
	const wimp_poll_flags mask = wimp_MASK_LOSE | wimp_MASK_GAIN | wimp_SAVE_FP;
	os_t track_poll_offset;

	/* Poll wimp. */
	xhourglass_off();
	track_poll_offset = ro_mouse_poll_interval();
	if (sched_active || (track_poll_offset > 0)) {
		os_t t = os_read_monotonic_time();

		if (track_poll_offset > 0) {
			t += track_poll_offset;
		} else {
			t += 10;
		}

		if (sched_active && (sched_time - t) < 0) {
			t = sched_time;
		}

		event = wimp_poll_idle(mask, &block, t, 0);
	} else {
		event = wimp_poll(wimp_MASK_NULL | mask, &block, 0);
	}

	xhourglass_on();
	gui_last_poll = clock();
	ro_gui_handle_event(event, &block);

	/* Only run scheduled callbacks on a null poll
	 * We cannot do this in the null event handler, as that may be called
	 * from gui_multitask(). Scheduled callbacks must only be run from the
	 * top-level.
	 */
	if (event == wimp_NULL_REASON_CODE) {
		schedule_run();
	}

	ro_gui_window_update_boxes();
}


/**
 * Handle Open_Window_Request events.
 */
void ro_gui_open_window_request(wimp_open *open)
{
	os_error *error;

	if (ro_gui_wimp_event_open_window(open))
		return;

	error = xwimp_open_window(open);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_open_window: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}
}


/**
 * source bounce callback.
 */
static void ro_gui_view_source_bounce(wimp_message *message)
{
	char *filename;
	os_error *error;
	char command[256];

	/* run the file as text */
	filename = ((wimp_full_message_data_xfer *)message)->file_name;
	sprintf(command, "@RunType_FFF %s", filename);
	error = xwimp_start_task(command, 0);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_start_task failed: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}
}


/**
 * Send the source of a content to a text editor.
 */
void ro_gui_view_source(struct hlcache_handle *c)
{
	os_error *error;
	char *temp_name;
	wimp_full_message_data_xfer message;
	int objtype;
	bool done = false;

	const uint8_t *source_data;
	size_t source_size;

	if (!c) {
		ro_warn_user("MiscError", "No document source");
		return;
	}

	source_data = content_get_source_data(c, &source_size);

	if (!source_data) {
		ro_warn_user("MiscError", "No document source");
		return;
	}

	/* try to load local files directly. */
	if (netsurf_nsurl_to_path(hlcache_handle_get_url(c), &temp_name) == NSERROR_OK) {
		error = xosfile_read_no_path(temp_name, &objtype, 0, 0, 0, 0);
		if ((!error) && (objtype == osfile_IS_FILE)) {
			snprintf(message.file_name, 212, "%s", temp_name);
			message.file_name[211] = '\0';
			done = true;
		}
		free(temp_name);
	}
	if (!done) {
		/* We cannot release the requested filename until after it
		 * has finished being used. As we can't easily find out when
		 * this is, we simply don't bother releasing it and simply
		 * allow it to be re-used next time NetSurf is started. The
		 * memory overhead from doing this is under 1 byte per
		 * filename. */
		char *r;
		char full_name[256];
		const char *filename = filename_request();
		if (!filename) {
			ro_warn_user("NoMemory", 0);
			return;
		}

		snprintf(full_name, 256, "%s/%s", TEMP_FILENAME_PREFIX,
				filename);
		full_name[255] = '\0';
		r = __riscosify(full_name, 0, __RISCOSIFY_NO_SUFFIX,
				message.file_name, 212, 0);
		if (r == 0) {
			NSLOG(netsurf, INFO, "__riscosify failed");
			return;
		}
		message.file_name[211] = '\0';

		error = xosfile_save_stamped(message.file_name,
				ro_content_filetype(c),
				(byte *) source_data,
				(byte *) source_data + source_size);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xosfile_save_stamped failed: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			ro_warn_user("MiscError", error->errmess);
			return;
		}
	}

	/* begin the DataOpen protocol */
	message.your_ref = 0;
	message.size = 44 + ((strlen(message.file_name) + 4) & (~3u));
	message.action = message_DATA_OPEN;
	message.w = 0;
	message.i = 0;
	message.pos.x = 0;
	message.pos.y = 0;
	message.est_size = 0;
	message.file_type = 0xfff;
	ro_message_send_message(wimp_USER_MESSAGE_RECORDED,
			(wimp_message*)&message, 0,
			ro_gui_view_source_bounce);
}


/**
 * Broadcast an URL that we can't handle.
 */
static nserror gui_launch_url(struct nsurl *url)
{
	/* Try ant broadcast */
	ro_url_broadcast(nsurl_access(url));
	return NSERROR_OK;
}


/**
 * Choose the language to use.
 */
static void ro_gui_choose_language(void)
{
	/* if option_language exists and is valid, use that */
	if (nsoption_charp(language)) {
		char path[40];
		if (2 < strlen(nsoption_charp(language)))
			nsoption_charp(language)[2] = 0;
		sprintf(path, "NetSurf:Resources.%s", nsoption_charp(language));

		if (is_dir(path)) {
			nsoption_setnull_charp(accept_language,
					strdup(nsoption_charp(language)));
			return;
		}
		nsoption_set_charp(language, NULL);
	}

	nsoption_set_charp(language, strdup(ro_gui_default_language()));
	if (nsoption_charp(language) == NULL)
		die("Out of memory");
	nsoption_set_charp(accept_language, strdup(nsoption_charp(language)));
	if (nsoption_charp(accept_language) == NULL)
		die("Out of memory");
}


/**
 * Display a warning for a serious problem (eg memory exhaustion).
 *
 * \param  warning  message key for warning message
 * \param  detail   additional message, or 0
 */
nserror ro_warn_user(const char *warning, const char *detail)
{
	NSLOG(netsurf, INFO, "%s %s", warning, detail);

	if (dialog_warning) {
		char warn_buffer[300];
		snprintf(warn_buffer, sizeof warn_buffer, "%s %s",
				messages_get(warning),
				detail ? detail : "");
		warn_buffer[sizeof warn_buffer - 1] = 0;
		ro_gui_set_icon_string(dialog_warning, ICON_WARNING_MESSAGE,
				warn_buffer, true);
		xwimp_set_icon_state(dialog_warning, ICON_WARNING_HELP,
				wimp_ICON_DELETED, wimp_ICON_DELETED);
		ro_gui_dialog_open(dialog_warning);
		xos_bell();
	} else {
		/* probably haven't initialised (properly), use a
		   non-multitasking error box */
		os_error error;
		snprintf(error.errmess, sizeof error.errmess, "%s %s",
				messages_get(warning),
				detail ? detail : "");
		error.errmess[sizeof error.errmess - 1] = 0;
		xwimp_report_error_by_category(&error,
				wimp_ERROR_BOX_OK_ICON |
				wimp_ERROR_BOX_GIVEN_CATEGORY |
				wimp_ERROR_BOX_CATEGORY_ERROR <<
					wimp_ERROR_BOX_CATEGORY_SHIFT,
				"NetSurf", "!netsurf",
				(osspriteop_area *) 1, 0, 0);
	}
	
	return NSERROR_OK;
}


/**
 * Display an error and exit.
 *
 * Should only be used during initialisation.
 */
void die(const char * const error)
{
	os_error warn_error;

	NSLOG(netsurf, INFO, "%s", error);

	warn_error.errnum = 1; /* \todo: reasonable ? */
	strncpy(warn_error.errmess, messages_get(error),
			sizeof(warn_error.errmess)-1);
	warn_error.errmess[sizeof(warn_error.errmess)-1] = '\0';
	xwimp_report_error_by_category(&warn_error,
			wimp_ERROR_BOX_OK_ICON |
			wimp_ERROR_BOX_GIVEN_CATEGORY |
			wimp_ERROR_BOX_CATEGORY_ERROR <<
				wimp_ERROR_BOX_CATEGORY_SHIFT,
			"NetSurf", "!netsurf",
			(osspriteop_area *) 1, 0, 0);
	exit(EXIT_FAILURE);
}


/**
 * Test whether it's okay to shutdown, prompting the user if not.
 *
 * \return true iff it's okay to shutdown immediately
 */
bool ro_gui_prequit(void)
{
	return ro_gui_download_prequit();
}


/**
 * Generate a riscos path from one or more component elemnts.
 *
 * Constructs a complete path element from passed components. The
 * second (and subsequent) components have a slash substituted for all
 * riscos directory separators.
 *
 * If a string is allocated it must be freed by the caller.
 *
 * @param[in,out] str pointer to string pointer if this is NULL enough
 *                    storage will be allocated for the complete path.
 * @param[in,out] size The size of the space available if \a str not
 *                     NULL on input and if not NULL set to the total
 *                     output length on output.
 * @param[in] nelm The number of elements.
 * @param[in] ap The elements of the path as string pointers.
 * @return NSERROR_OK and the complete path is written to str
 *         or error code on faliure.
 */
static nserror riscos_mkpath(char **str, size_t *size, size_t nelm, va_list ap)
{
	const char *elm[16];
	size_t elm_len[16];
	size_t elm_idx;
	char *fname;
	size_t fname_len = 0;
	char *curp;
	size_t idx;

	/* check the parameters are all sensible */
	if ((nelm == 0) || (nelm > 16)) {
		return NSERROR_BAD_PARAMETER;
	}
	if ((*str != NULL) && (size == NULL)) {
		/* if the caller is providing the buffer they must say
		 * how much space is available.
		 */
		return NSERROR_BAD_PARAMETER;
	}

	/* calculate how much storage we need for the complete path
	 * with all the elements.
	 */
	for (elm_idx = 0; elm_idx < nelm; elm_idx++) {
		elm[elm_idx] = va_arg(ap, const char *);
		/* check the argument is not NULL */
		if (elm[elm_idx] == NULL) {
			return NSERROR_BAD_PARAMETER;
		}
		elm_len[elm_idx] = strlen(elm[elm_idx]);
		fname_len += elm_len[elm_idx];
	}
	fname_len += nelm; /* allow for separators and terminator */

	/* ensure there is enough space */
	fname = *str;
	if (fname != NULL) {
		if (fname_len > *size) {
			return NSERROR_NOSPACE;
		}
	} else {
		fname = malloc(fname_len);
		if (fname == NULL) {
			return NSERROR_NOMEM;
		}
	}

	/* copy the elements in with directory separator */
	curp = fname;

	/* first element is not altered */
	memmove(curp, elm[0], elm_len[0]);
	curp += elm_len[0];
	/* ensure there is a delimiter */
	if (curp[-1] != DIR_SEP) {
		*curp = DIR_SEP;
		curp++;
	}

	/* subsequent elemnts have slashes substituted with directory
	 * separators.
	 */
	for (elm_idx = 1; elm_idx < nelm; elm_idx++) {
		for (idx = 0; idx < elm_len[elm_idx]; idx++) {
			if (elm[elm_idx][idx] == DIR_SEP) {
				*curp = '/';
			} else {
				*curp = elm[elm_idx][idx];
			}
			curp++;
		}
		*curp = DIR_SEP;
		curp++;
	}
	curp[-1] = 0; /* NULL terminate */

	assert((curp - fname) <= (int)fname_len);

	*str = fname;
	if (size != NULL) {
		*size = fname_len;
	}

	return NSERROR_OK;

}


/**
 * Get the basename of a file using posix path handling.
 *
 * This gets the last element of a path and returns it. The returned
 * element has all forward slashes translated into riscos directory
 * separators.
 *
 * @param[in] path The path to extract the name from.
 * @param[in,out] str Pointer to string pointer if this is NULL enough
 *                    storage will be allocated for the path element.
 * @param[in,out] size The size of the space available if \a
 *                     str not NULL on input and set to the total
 *                     output length on output.
 * @return NSERROR_OK and the complete path is written to str
 *         or error code on faliure.
 */
static nserror riscos_basename(const char *path, char **str, size_t *size)
{
	const char *leafname;
	char *fname;
	char *temp;

	if (path == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	leafname = strrchr(path, DIR_SEP);
	if (!leafname) {
		leafname = path;
	} else {
		leafname += 1;
	}

	fname = strdup(leafname);
	if (fname == NULL) {
		return NSERROR_NOMEM;
	}

	/** @todo check this leafname translation is actually required */
	/* and s/\//\./g */
	for (temp = fname; *temp != 0; temp++) {
		if (*temp == '/') {
			*temp = DIR_SEP;
		}
	}

	*str = fname;
	if (size != NULL) {
		*size = strlen(fname);
	}
	return NSERROR_OK;
}


/**
 * Ensure that all directory elements needed to store a filename exist.
 *
 * Given a path of x.y.z directories x and x.y will be created.
 *
 * @param fname The filename to ensure the path to exists.
 * @return NSERROR_OK on success or error code on failure.
 */
static nserror riscos_mkdir_all(const char *fname)
{
	char *dname;
	char *cur;

	dname = strdup(fname);

	cur = dname;
	while ((cur = strchr(cur, '.'))) {
		*cur = '\0';
		xosfile_create_dir(dname, 0);
		*cur++ = '.';
	}

	free(dname);

	return NSERROR_OK;
}

/**
 * Find screen size in OS units.
 */
void ro_gui_screen_size(int *width, int *height)
{
	*width = screen_info.width;
	*height = screen_info.height;
}


/**
 * Send the debug dump of a content to a text editor.
 */
void ro_gui_dump_browser_window(struct browser_window *bw)
{
	os_error *error;

	/* open file for dump */
	FILE *stream = fopen("<Wimp$ScrapDir>.WWW.NetSurf.dump", "w");
	if (!stream) {
		NSLOG(netsurf, INFO, "fopen: errno %i", errno);
		ro_warn_user("SaveError", strerror(errno));
		return;
	}

	browser_window_debug_dump(bw, stream, CONTENT_DEBUG_RENDER);

	fclose(stream);

	/* launch file in editor */
	error = xwimp_start_task("Filer_Run <Wimp$ScrapDir>.WWW.NetSurf.dump",
			0);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_start_task failed: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}
}


static struct gui_file_table riscos_file_table = {
	.mkpath = riscos_mkpath,
	.basename = riscos_basename,
	.nsurl_to_path = ro_nsurl_to_path,
	.path_to_nsurl = ro_path_to_nsurl,
	.mkdir_all = riscos_mkdir_all,
};

static struct gui_fetch_table riscos_fetch_table = {
	.filetype = fetch_filetype,

	.get_resource_url = gui_get_resource_url,
	.mimetype = fetch_mimetype,
};

static struct gui_misc_table riscos_misc_table = {
	.schedule = riscos_schedule,

	.quit = gui_quit,
	.launch_url = gui_launch_url,
	.present_cookies = ro_gui_cookies_present,
};


static char *get_cachepath(void)
{
	char *cachedir;
	char *cachepath = NULL;
	nserror ret;

	cachedir = getenv("Cache$Dir");
	if ((cachedir == NULL) || (cachedir[0] == 0)) {
		NSLOG(netsurf, INFO, "cachedir was null");
		return NULL;
	}
	ret = netsurf_mkpath(&cachepath, NULL, 2, cachedir, "NetSurf");
	if (ret != NSERROR_OK) {
		return NULL;
	}
	return cachepath;
}

/**
 * Normal entry point from RISC OS.
 */
int main(int argc, char** argv)
{
	char *cachepath;
	char path[40];
	int length;
	os_var_type type;
	int used = -1;  /* slightly better with older OSLib versions */
	os_error *error;
	nserror ret;
	struct netsurf_table riscos_table = {
		.misc = &riscos_misc_table,
		.window = riscos_window_table,
		.clipboard = riscos_clipboard_table,
		.download = riscos_download_table,
		.fetch = &riscos_fetch_table,
		.file = &riscos_file_table,
		.utf8 = riscos_utf8_table,
		.search = riscos_search_table,
		.llcache = filesystem_llcache_table,
		.bitmap = riscos_bitmap_table,
		.layout = riscos_layout_table,
	};

	ret = netsurf_register(&riscos_table);
	if (ret != NSERROR_OK) {
		die("NetSurf operation table failed registration");
	}

	/* Consult NetSurf$Logging environment variable to decide if logging
	 * is required. */
	error = xos_read_var_val_size("NetSurf$Logging", 0, os_VARTYPE_STRING,
			&used, NULL, &type);
	if (error != NULL || type != os_VARTYPE_STRING || used != -2) {
		verbose_log = true;
	} else {
		char logging_env[2];
		error = xos_read_var_val("NetSurf$Logging", logging_env,
				sizeof(logging_env), 0, os_VARTYPE_STRING,
				&used, NULL, &type);
		if (error != NULL || logging_env[0] != '0') {
			verbose_log = true;
		} else {
			verbose_log = false;
		}
	}

	/* initialise logging. Not fatal if it fails but not much we
	 * can do about it either.
	 */
	nslog_init(nslog_stream_configure, &argc, argv);

	/* user options setup */
	ret = nsoption_init(set_defaults, &nsoptions, &nsoptions_default);
	if (ret != NSERROR_OK) {
		die("Options failed to initialise");
	}
	nsoption_read("NetSurf:Choices", NULL);
	nsoption_commandline(&argc, argv, NULL);

	/* Choose the interface language to use */
	ro_gui_choose_language();

	/* select language-specific Messages */
	if (((length = snprintf(path,
				sizeof(path),
			       "NetSurf:Resources.%s.Messages",
				nsoption_charp(language))) < 0) ||
	    (length >= (int)sizeof(path))) {
		die("Failed to locate Messages resource.");
	}

	/* initialise messages */
	messages_add_from_file(path);

	/* obtain cache path */
	cachepath = get_cachepath();

	/* common initialisation */
	ret = netsurf_init(cachepath);
	free(cachepath);
	if (ret != NSERROR_OK) {
		die("NetSurf failed to initialise core");
	}

	artworks_init();
	draw_init();
	sprite_init();

	/* Load some extra RISC OS specific Messages */
	messages_add_from_file("NetSurf:Resources.LangNames");

	ret = gui_init(argc, argv);
	if (ret != NSERROR_OK) {
		ro_warn_user(messages_get_errorcode(ret), 0);
	}

	while (!riscos_done) {
		riscos_poll();
	}

	netsurf_exit();
	nsoption_finalise(nsoptions, nsoptions_default);

	/* finalise logging */
	nslog_finalise();

	return 0;
}
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/*
 * Copyright 2003 Phil Mellor <monkeyson@users.sourceforge.net>
 * Copyright 2004 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2004 Andrew Timmins <atimmins@blueyonder.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef _NETSURF_RISCOS_GUI_H_
#define _NETSURF_RISCOS_GUI_H_

#include <oslib/wimp.h>

#define RISCOS5 0xAA

#define THUMBNAIL_WIDTH 100
#define THUMBNAIL_HEIGHT 86

/* The maximum size for user-editable URLs in the RISC OS GUI. */

#define RO_GUI_MAX_URL_SIZE 2048

extern int os_version;

extern const char * NETSURF_DIR;

struct toolbar;
struct status_bar;
struct plotter_table;
struct gui_window;
struct tree;
struct node;
struct history;
struct css_style;
struct nsurl;
struct hlcache_handle;

enum gui_pointer_shape;

extern wimp_t task_handle;	/**< RISC OS wimp task handle. */

extern wimp_w dialog_info, dialog_saveas, dialog_zoom, dialog_pageinfo,
	dialog_objinfo, dialog_tooltip, dialog_warning, dialog_openurl,
	dialog_folder, dialog_entry, dialog_url_complete,
	dialog_search, dialog_print, dialog_theme_install;
extern wimp_w current_menu_window;
extern bool current_menu_open;
extern wimp_menu *recent_search_menu;	/* search.c */
extern bool gui_redraw_debug;
extern osspriteop_area *gui_sprites;
extern bool dialog_folder_add, dialog_entry_add, hotlist_insert;
extern bool print_active, print_text_black;
extern bool no_font_blending;

typedef enum { GUI_DRAG_NONE, GUI_DRAG_DOWNLOAD_SAVE, GUI_DRAG_SAVE }
		ro_gui_drag_type;

extern ro_gui_drag_type gui_current_drag_type;

extern bool riscos_done;

/** RISC OS data for a browser window. */
struct gui_window {
	/** Associated platform-independent browser window data. */
	struct browser_window *bw;

	struct toolbar *toolbar;	/**< Toolbar, or 0 if not present. */
	struct status_bar *status_bar;	/**< Status bar, or 0 if not present. */

	wimp_w window;		/**< RISC OS window handle. */

	int old_width;		/**< Width when last opened / os units. */
	int old_height;		/**< Height when last opened / os units. */
	bool update_extent;	/**< Update the extent on next opening */
	bool active;		/**< Whether the throbber should be active */

	char title[256];	/**< Buffer for window title. */

	int iconise_icon;	/**< ID number of icon when window is iconised */

	char validation[12];	/**< Validation string for colours */

	/** Options. */
	struct {
		bool buffer_animations;	/**< Use screen buffering for animations. */
		bool buffer_everything;	/**< Use screen buffering for everything. */
	} option;

	struct gui_window *prev;	/**< Previous in linked list. */
	struct gui_window *next;	/**< Next in linked list. */
};


extern struct gui_window *ro_gui_current_redraw_gui;


/* in gui.c */
void ro_gui_open_window_request(wimp_open *open);
void ro_gui_screen_size(int *width, int *height);
void ro_gui_view_source(struct hlcache_handle *c);
void ro_gui_dump_browser_window(struct browser_window *bw);
void ro_gui_drag_box_start(wimp_pointer *pointer);
bool ro_gui_prequit(void);
const char *ro_gui_default_language(void);
nserror ro_warn_user(const char *warning, const char *detail);

/**
 * Cause an abnormal program termination.
 *
 * \note This never returns and is intended to terminate without any cleanup.
 *
 * \param error The message to display to the user.
 */
void die(const char * const error) __attribute__ ((noreturn));

/* in download.c */
void ro_gui_download_init(void);
void ro_gui_download_datasave_ack(wimp_message *message);
bool ro_gui_download_prequit(void);
extern struct gui_download_table *riscos_download_table;

/* in schedule.c */
extern bool sched_active;
extern os_t sched_time;

/**
 * Process events up to current time.
 */
bool schedule_run(void);

/**
 * Schedule a callback.
 *
 * \param  t         interval before the callback should be made in ms
 * \param  callback  callback function
 * \param  p         user parameter, passed to callback function
 *
 * The callback function will be called as soon as possible after t ms have
 * passed.
 */
nserror riscos_schedule(int t, void (*callback)(void *p), void *p);

/* in search.c */
void ro_gui_search_init(void);
void ro_gui_search_prepare(struct browser_window *g);
extern struct gui_search_table *riscos_search_table;

/* in print.c */
void ro_gui_print_init(void);
void ro_gui_print_prepare(struct gui_window *g);

/* in plotters.c */
extern const struct plotter_table ro_plotters;
extern int ro_plot_origin_x;
extern int ro_plot_origin_y;

/* in theme_install.c */
bool ro_gui_theme_install_apply(wimp_w w);

/* icon numbers */
#define ICON_STATUS_RESIZE 0
#define ICON_STATUS_TEXT 1

#define ICON_SAVE_ICON 0
#define ICON_SAVE_PATH 1
#define ICON_SAVE_OK 2
#define ICON_SAVE_CANCEL 3

#define ICON_PAGEINFO_TITLE 0
#define ICON_PAGEINFO_URL 1
#define ICON_PAGEINFO_ENC 2
#define ICON_PAGEINFO_TYPE 3
#define ICON_PAGEINFO_ICON 4

#define ICON_OBJINFO_URL 0
#define ICON_OBJINFO_TARGET 1
#define ICON_OBJINFO_TYPE 2
#define ICON_OBJINFO_ICON 3

#define ICON_WARNING_MESSAGE 0
#define ICON_WARNING_CONTINUE 1
#define ICON_WARNING_HELP 2

#define ICON_SEARCH_TEXT 0
#define ICON_SEARCH_CASE_SENSITIVE 1
#define ICON_SEARCH_FIND_NEXT 2
#define ICON_SEARCH_FIND_PREV 3
#define ICON_SEARCH_CANCEL 4
#define ICON_SEARCH_STATUS 5
#define ICON_SEARCH_MENU 8
#define ICON_SEARCH_SHOW_ALL 9

#define ICON_THEME_INSTALL_MESSAGE 0
#define ICON_THEME_INSTALL_INSTALL 1
#define ICON_THEME_INSTALL_CANCEL 2

#define ICON_OPENURL_URL 1
#define ICON_OPENURL_CANCEL 2
#define ICON_OPENURL_OPEN 3
#define ICON_OPENURL_MENU 4

#define ICON_ENTRY_NAME 1
#define ICON_ENTRY_URL 3
#define ICON_ENTRY_CANCEL 4
#define ICON_ENTRY_OK 5
#define ICON_ENTRY_RECENT 6

#define ICON_FOLDER_NAME 1
#define ICON_FOLDER_CANCEL 2
#define ICON_FOLDER_OK 3

#endif







netsurf-vince/pdf/frontends/riscos/gui/button_bar.c

/*
 * Copyright 2004, 2005 Richard Wilson <info@tinct.net>
 * Copyright 2011 Stephen Fryatt <stevef@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Button bars (implementation).
 */

#include <assert.h>
#include <stdio.h>
#include <stdbool.h>
#include <stdlib.h>
#include <string.h>
#include <oslib/dragasprite.h>
#include <oslib/os.h>
#include <oslib/osspriteop.h>
#include <oslib/wimp.h>
#include <oslib/wimpspriteop.h>

#include "utils/log.h"

#include "riscos/gui/button_bar.h"
#include "riscos/gui.h"
#include "riscos/mouse.h"
#include "riscos/theme.h"
#include "riscos/wimp.h"

#define BUTTONBAR_SPRITE_NAME_LENGTH 12
#define BUTTONBAR_VALIDATION_LENGTH 40

struct button_bar_button {
	wimp_i				icon;
	bool				shaded;
	bool				separator;

	button_bar_action		select_action;
	button_bar_action		adjust_action;

	int				x_pos, y_pos;
	int				x_size, y_size;

	char				sprite[BUTTONBAR_SPRITE_NAME_LENGTH];
	char				validation[BUTTONBAR_VALIDATION_LENGTH];
	char				opt_key;
	const char			*help_suffix;

	struct button_bar_button	*bar_next;
	struct button_bar_button	*next;
};


struct button_bar {
	/** The applied theme (or NULL to use the default) */
	struct theme_descriptor		*theme;

	/** The widget dimensions. */
	int				x_min, y_min;
	int				separator_width;
	int				vertical_offset;

	bool				separators;

	/** The window details and bar position. */
	wimp_w				window;
	os_box				extent;
	osspriteop_area			*sprites;
	int				background;

	bool				hidden;

	bool				edit;
	struct button_bar		*edit_target;
	struct button_bar		*edit_source;
	void				(*edit_refresh)(void *);
	void				*edit_client_data;

	/** The list of all the defined buttons. */

	struct button_bar_button	*buttons;

	/** The list of the buttons in the current bar. */

	struct button_bar_button	*bar;
};

static char			null_text_string[] = "";
static char			separator_name[] = "separator";

static struct button_bar	*drag_start = NULL;
static char			drag_opt = '\0';
static bool			drag_separator = false;

/*
 * Private function prototypes.
 */

static bool ro_gui_button_bar_place_buttons(struct button_bar *button_bar);
static bool ro_gui_button_bar_icon_update(struct button_bar *button_bar);
static bool ro_gui_button_bar_icon_resize(struct button_bar *button_bar);
static void ro_gui_button_bar_drag_end(wimp_dragged *drag, void *data);
static void ro_gui_button_bar_sync_editors(struct button_bar *target,
		struct button_bar *source);
static struct button_bar_button *ro_gui_button_bar_find_icon(
		struct button_bar *button_bar, wimp_i icon);
static struct button_bar_button *ro_gui_button_bar_find_opt_key(
		struct button_bar *button_bar, char opt_key);
static struct button_bar_button *ro_gui_button_bar_find_action(
		struct button_bar *button_bar, button_bar_action action);
static struct button_bar_button *ro_gui_button_bar_find_coords(
		struct button_bar *button_bar, os_coord pos,
		bool *separator, bool *right);

/* This is an exported interface documented in button_bar.h */

struct button_bar *ro_gui_button_bar_create(struct theme_descriptor *theme,
		const struct button_bar_buttons buttons[])
{
	struct button_bar		*button_bar;
	struct button_bar_button	*icon, *new_icon;
	int				def;

	/* Allocate memory. */

	button_bar = malloc(sizeof(struct button_bar));
	if (button_bar == NULL) {
		NSLOG(netsurf, INFO, "No memory for malloc()");
		return NULL;
	}

	/* Set up default parameters. */

	button_bar->theme = theme;
	button_bar->sprites = ro_gui_theme_get_sprites(theme);
	button_bar->background = wimp_COLOUR_VERY_LIGHT_GREY;

	button_bar->x_min = -1;
	button_bar->y_min = -1;
	button_bar->separator_width = 0;
	button_bar->vertical_offset = 0;

	button_bar->separators = false;

	button_bar->window = NULL;

	button_bar->hidden = false;

	button_bar->edit = false;
	button_bar->edit_target = NULL;
	button_bar->edit_source = NULL;
	button_bar->edit_refresh = NULL;
	button_bar->edit_client_data = NULL;

	button_bar->buttons = NULL;

	/* Process the button icon definitions */

	icon = NULL;

	for (def = 0; buttons[def].icon != NULL; def++) {
		new_icon = malloc(sizeof(struct button_bar_button));
		if (new_icon == NULL) {
			break;
		}

		if (icon == NULL) {
			button_bar->buttons = new_icon;
			button_bar->bar = new_icon;
		} else {
			icon->next = new_icon;
			icon->bar_next = new_icon;
		}
		icon = new_icon;
		icon->next = NULL;
		icon->bar_next = NULL;

		strncpy(icon->sprite, buttons[def].icon,
				BUTTONBAR_SPRITE_NAME_LENGTH);
		snprintf(icon->validation, BUTTONBAR_VALIDATION_LENGTH,
				"R5;S%s,p%s", icon->sprite, icon->sprite);

		icon->icon = -1;
		icon->shaded = false;
		icon->separator = false;

		icon->select_action = buttons[def].select;
		icon->adjust_action = buttons[def].adjust;
		icon->opt_key = buttons[def].opt_key;
		icon->help_suffix = buttons[def].help;
	}

	/* Add a separator after the last entry.  This will be lost if the
	 * buttons are subsequently set, but is used for the edit source bar.
	 */

	if (icon != NULL)
		icon->separator = true;

	return button_bar;
}


/* This is an exported interface documented in button_bar.h */

bool ro_gui_button_bar_link_editor(struct button_bar *target,
		struct button_bar *source, void (* refresh)(void *),
		void *client_data)
{
	if (target == NULL || source == NULL ||
			target->edit_target != NULL ||
			target->edit_source != NULL ||
			source->edit_target != NULL ||
			source->edit_source != NULL)
		return false;

	target->edit_source = source;
	source->edit_target = target;

	/* Store the callback data in the editor bar. */

	source->edit_refresh = refresh;
	source->edit_client_data = client_data;

	return true;
}


/* This is an exported interface documented in button_bar.h */

bool ro_gui_button_bar_rebuild(struct button_bar *button_bar,
		struct theme_descriptor *theme, theme_style style,
		wimp_w window, bool edit)
{
	struct button_bar_button	*button;
	int				height;


	if (button_bar == NULL)
		return false;

	button_bar->theme = theme;
	button_bar->window = window;
	button_bar->sprites = ro_gui_theme_get_sprites(theme);
	button_bar->background = ro_gui_theme_get_style_element(theme, style,
			THEME_ELEMENT_BACKGROUND);

	button_bar->edit = edit;

	height = 0;
	button_bar->separator_width = 16;
	ro_gui_wimp_get_sprite_dimensions(button_bar->sprites, separator_name,
			&button_bar->separator_width, &height);

	/* If the separator height is 0, then either the sprite really is
	 * zero pixels high or the default was used as no sprite was found.
	 * Either way, we don't have a separator.
	 */

	button_bar->separators = (height == 0) ? false : true;

	button = button_bar->buttons;

	while (button != NULL) {
		button->x_size = 0;
		button->y_size = 0;
		button->icon = -1;

		ro_gui_wimp_get_sprite_dimensions(button_bar->sprites,
				button->sprite,
				&button->x_size, &button->y_size);

		button = button->next;
	}

	if (!ro_gui_button_bar_place_buttons(button_bar))
		return false;

	if (button_bar->edit && button_bar->edit_target != NULL)
		ro_gui_button_bar_sync_editors(button_bar->edit_target,
				button_bar);

	return ro_gui_button_bar_icon_update(button_bar);
}


/* This is an exported interface documented in button_bar.h */

bool ro_gui_button_bar_arrange_buttons(struct button_bar *button_bar,
		char order[])
{
	struct button_bar_button	*button, *new;
	int				i;

	if (button_bar == NULL || order == NULL)
		return false;

	/* Delete any existing button arrangement. */

	button_bar->bar = NULL;

	for (button = button_bar->buttons; button != NULL;
			button = button->next) {
		button->bar_next = NULL;
		button->separator = false;
	}

	/* Parse the config string and link up the new buttons. */

	button = NULL;

	for (i = 0; order[i] != '\0'; i++) {
		if (order[i] != '|') {
			new = ro_gui_button_bar_find_opt_key(button_bar,
					order[i]);

			if (new != NULL) {
				if (button == NULL)
					button_bar->bar = new;
				else
					button->bar_next = new;

				button = new;
			}
		} else {
			if (button != NULL)
				button->separator = true;
		}
	}

	if (!ro_gui_button_bar_place_buttons(button_bar))
		return false;

	return ro_gui_button_bar_place_buttons(button_bar);
}

/**
 * Place the buttons on a button bar, taking into account the button arrangement
 * and the current theme, and update the bar extent details.
 *
 * \param *button_bar		The button bar to update.
 * \return			true if successful; else false.
 */

bool ro_gui_button_bar_place_buttons(struct button_bar *button_bar)
{
	struct button_bar_button	*button;
	int				x_pos, y_pos, height;

	if (button_bar == NULL)
		return false;

	button = button_bar->bar;
	x_pos = 0;
	y_pos = 0;
	height = 0;

	while (button != NULL) {
		button->x_pos = x_pos;
		button->y_pos = y_pos;

		x_pos += button->x_size;
		if (button->separator)
			x_pos += button_bar->separator_width;

		if (button->y_size > height)
			height = button->y_size;

		button = button->bar_next;
	}

	button_bar->x_min = x_pos;
	button_bar->y_min = height;

	return true;
}


/* This is an exported interface documented in button_bar.h */

void ro_gui_button_bar_destroy(struct button_bar *button_bar)
{
	struct button_bar_button	*button;

	if (button_bar == NULL)
		return;

	/* Free the button definitions. */

	while (button_bar->buttons != NULL) {
		button = button_bar->buttons;
		button_bar->buttons = button->next;
		free(button);
	}

	free(button_bar);
}


/* This is an exported interface documented in button_bar.h */

bool ro_gui_button_bar_get_dims(struct button_bar *button_bar,
		int *width, int *height)
{
	if (button_bar == NULL)
		return false;

	if (button_bar->x_min != -1 && button_bar->y_min != -1) {
		if (width != NULL)
			*width = button_bar->x_min;
		if (height != NULL)
			*height = button_bar->y_min;

		return true;
	}

	return false;
}


/* This is an exported interface documented in button_bar.h */

bool ro_gui_button_bar_set_extent(struct button_bar *button_bar,
		int x0, int y0, int x1, int y1)
{
	if (button_bar == NULL)
		return false;

	if ((x1 - x0) < button_bar->x_min || (y1 - y0) < button_bar->y_min)
		return false;

	if (button_bar->extent.x0 == x0 && button_bar->extent.y0 == y0 &&
			button_bar->extent.x1 == x1 &&
			button_bar->extent.y1 == y1)
		return true;

	/* Redraw the relevant bits of the toolbar. We can't optimise for
	 * stretching the X-extent, as this probably means the button
	 * arrangement has changed which necessitates a full redraw anyway.
	 */

	if (button_bar->window != NULL) {
		xwimp_force_redraw(button_bar->window,
				button_bar->extent.x0, button_bar->extent.y0,
				button_bar->extent.x1, button_bar->extent.y1);
		xwimp_force_redraw(button_bar->window, x0, y0, x1, y1);
	}

	button_bar->extent.x0 = x0;
	button_bar->extent.y0 = y0;
	button_bar->extent.x1 = x1;
	button_bar->extent.y1 = y1;

	if ((y1 - y0) > button_bar->y_min)
		button_bar->vertical_offset =
				((y1 - y0) - button_bar->y_min) / 2;
	else
		button_bar->vertical_offset = 0;

	return ro_gui_button_bar_icon_resize(button_bar);
}


/**
 * Update the icons on a button bar, creating or deleting them from the window
 * as necessary.
 */

bool ro_gui_button_bar_icon_update(struct button_bar *button_bar)
{
	wimp_icon_create		icon;
	struct button_bar_button	*button, *b;
	os_error			*error;


	if (button_bar == NULL || button_bar->window == NULL)
		return (button_bar == NULL) ? false : true;

	button = button_bar->buttons;

	while (button != NULL) {
		bool on_bar = false;

		/* Check if the icon is currently on the bar. */

		for (b = button_bar->bar; b != NULL; b = b->bar_next) {
			if (b == button) {
				on_bar = true;
				break;
			}
		}

		if (on_bar && !button_bar->hidden && button->icon == -1) {
			icon.w = button_bar->window;
			icon.icon.extent.x0 = 0;
			icon.icon.extent.y0 = 0;
			icon.icon.extent.x1 = 0;
			icon.icon.extent.y1 = 0;
			icon.icon.flags = wimp_ICON_TEXT | wimp_ICON_SPRITE |
					wimp_ICON_INDIRECTED |
					wimp_ICON_HCENTRED |
					wimp_ICON_VCENTRED |
					(button_bar->background
						<< wimp_ICON_BG_COLOUR_SHIFT);
			icon.icon.data.indirected_text.size = 1;

			/* We don't actually shade buttons unless there's no
			 * editor active or this is the source bar.
			 */

			if (button->shaded && (!button_bar->edit ||
					button_bar->edit_target != NULL))
				icon.icon.flags |= wimp_ICON_SHADED;

			if (button_bar->edit)
				icon.icon.flags |= (wimp_BUTTON_CLICK_DRAG <<
						wimp_ICON_BUTTON_TYPE_SHIFT);
			else
				icon.icon.flags |= (wimp_BUTTON_CLICK <<
						wimp_ICON_BUTTON_TYPE_SHIFT);

			icon.icon.data.indirected_text.text = null_text_string;
			icon.icon.data.indirected_text.validation =
					button->validation;

			error = xwimp_create_icon(&icon, &button->icon);
			if (error) {
				NSLOG(netsurf, INFO,
				      "xwimp_create_icon: 0x%x: %s",
				      error->errnum,
				      error->errmess);
				ro_warn_user("WimpError", error->errmess);
				button->icon = -1;
				return false;
			}
		} else if ((!on_bar || button_bar->hidden)
				&& button->icon != -1) {
			error = xwimp_delete_icon(button_bar->window,
					button->icon);
			if (error != NULL) {
				NSLOG(netsurf, INFO,
				      "xwimp_delete_icon: 0x%x: %s",
				      error->errnum,
				      error->errmess);
				ro_warn_user("WimpError", error->errmess);
				return false;
			}

			button->icon = -1;
		}

		button = button->next;
	}

	return ro_gui_button_bar_icon_resize(button_bar);
}


/**
 * Position the icons in the button bar to take account of the currently
 * configured extent.
 *
 * \param *button_bar		The button bar to update.
 * \return			true if successful; else false.
 */

bool ro_gui_button_bar_icon_resize(struct button_bar *button_bar)
{
	os_error			*error;
	struct button_bar_button	*button;

	if (button_bar == NULL || button_bar->hidden)
		return (button_bar == NULL) ? false : true;

	/* Reposition all the icons. */

	button = button_bar->bar;

	while (button != NULL) {
		if(button->icon != -1) {
			error = xwimp_resize_icon(button_bar->window,
					button->icon,
					button_bar->extent.x0 + button->x_pos,
					button_bar->extent.y0 +
						button_bar->vertical_offset +
						button->y_pos,
					button_bar->extent.x0 + button->x_pos +
						button->x_size,
					button_bar->extent.y0 +
						button_bar->vertical_offset +
						button->y_pos +
						button->y_size);
			if (error != NULL) {
				NSLOG(netsurf, INFO,
				      "xwimp_resize_icon: 0x%x: %s",
				      error->errnum,
				      error->errmess);
				ro_warn_user("WimpError", error->errmess);
				button->icon = -1;
				return false;
			}
		}

		button = button->bar_next;
	}

	return true;
}


/* This is an exported interface documented in button_bar.h */

bool ro_gui_button_bar_hide(struct button_bar *button_bar, bool hide)
{
	if (button_bar == NULL || button_bar->hidden == hide)
		return (button_bar == NULL) ? false : true;

	button_bar->hidden = hide;

	return ro_gui_button_bar_icon_update(button_bar);
}


/* This is an exported interface documented in button_bar.h */

bool ro_gui_button_bar_shade_button(struct button_bar *button_bar,
		button_bar_action action, bool shaded)
{
	struct button_bar_button	*button;

	if (button_bar == NULL)
		return false;

	button = ro_gui_button_bar_find_action(button_bar, action);
	if (button == NULL)
		return false;

	if (button->shaded == shaded)
		return true;

	button->shaded = shaded;

	/* We don't actually shade buttons unless there's no editor active
	 * or this is the source bar.
	 */

	if (button->icon != -1 &&
			(!button_bar->edit || button_bar->edit_target != NULL))
		ro_gui_set_icon_shaded_state(button_bar->window, button->icon,
				shaded);

	return true;
}


/* This is an exported interface documented in button_bar.h */

void ro_gui_button_bar_redraw(struct button_bar *button_bar,
		wimp_draw *redraw)
{
	wimp_icon			icon;
	struct button_bar_button	*button;

	/* Test for a valid button bar, and then check that the redraw box
	 * coincides with the bar's extent.
	 */

	if (button_bar == NULL || button_bar->hidden ||
			(redraw->clip.x0 - (redraw->box.x0 - redraw->xscroll))
					> button_bar->extent.x1 ||
			(redraw->clip.y0 - (redraw->box.y1 - redraw->yscroll))
					> button_bar->extent.y1 ||
			(redraw->clip.x1 - (redraw->box.x0 - redraw->xscroll))
					< button_bar->extent.x0 ||
			(redraw->clip.y1 - (redraw->box.y1 - redraw->yscroll))
					< button_bar->extent.y0 ||
			(!button_bar->edit && !button_bar->separators))
		return;

	icon.flags = wimp_ICON_SPRITE | wimp_ICON_INDIRECTED |
			wimp_ICON_HCENTRED | wimp_ICON_VCENTRED;
	if (button_bar->edit)
		icon.flags |= wimp_ICON_BORDER | wimp_COLOUR_DARK_GREY <<
				wimp_ICON_FG_COLOUR_SHIFT;
	if (!button_bar->separators)
		icon.flags |= wimp_ICON_FILLED | wimp_COLOUR_LIGHT_GREY <<
				wimp_ICON_BG_COLOUR_SHIFT;
	icon.data.indirected_sprite.id = (osspriteop_id) separator_name;
	icon.data.indirected_sprite.area = button_bar->sprites;
	icon.data.indirected_sprite.size = 12;
	icon.extent.y0 = button_bar->extent.y0 + button_bar->vertical_offset;
	icon.extent.y1 = icon.extent.y0 + button_bar->y_min;

	for (button = button_bar->bar; button != NULL;
			button = button->bar_next) {
		if (button->separator) {
			icon.extent.x0 = button_bar->extent.x0 +
					button->x_pos + button->x_size;
			icon.extent.x1 = icon.extent.x0 +
					button_bar->separator_width;
			xwimp_plot_icon(&icon);
		}
	}
}


/* This is an exported interface documented in button_bar.h */

bool ro_gui_button_bar_click(struct button_bar *button_bar,
		wimp_pointer *pointer, wimp_window_state *state,
		button_bar_action *action)
{
	struct button_bar_button	*button;
	os_coord			pos;
	os_box				box;

	if (button_bar == NULL || button_bar->hidden)
		return false;

	/* Check that the click was within our part of the window. */

	pos.x = pointer->pos.x - state->visible.x0 + state->xscroll;
	pos.y = pointer->pos.y - state->visible.y1 + state->yscroll;

	if (pos.x < button_bar->extent.x0 || pos.x > button_bar->extent.x1 ||
			pos.y < button_bar->extent.y0 ||
			pos.y > button_bar->extent.y1)
		return false;

	if (button_bar->edit && pointer->buttons == wimp_DRAG_SELECT) {
		/* This is an editor click, so we need to check for drags on
		 * icons (buttons) and work area (separators).
		 */

		button = ro_gui_button_bar_find_coords(button_bar, pos,
				&drag_separator, NULL);

		if (button != NULL && (!button->shaded || drag_separator ||
				button_bar->edit_source != NULL)) {
			char *sprite;
			os_error *error;

			drag_start = button_bar;
			drag_opt = button->opt_key;

			if (drag_separator) {
				box.x0 = pointer->pos.x -
						button_bar->separator_width / 2;
				box.x1 = box.x0 + button_bar->separator_width;
				sprite = separator_name;
			} else {
				box.x0 = pointer->pos.x - button->x_size / 2;
				box.x1 = box.x0 + button->x_size;
				sprite = button->sprite;
			}

			box.y0 = pointer->pos.y - button->y_size / 2;
			box.y1 = box.y0 + button->y_size;

			error = xdragasprite_start(dragasprite_HPOS_CENTRE |
					dragasprite_VPOS_CENTRE |
					dragasprite_BOUND_SPRITE |
					dragasprite_BOUND_TO_WINDOW |
					dragasprite_DROP_SHADOW,
					button_bar->sprites,
					sprite, &box, NULL);
			if (error)
				NSLOG(netsurf, INFO,
				      "xdragasprite_start: 0x%x: %s",
				      error->errnum,
				      error->errmess);

			ro_mouse_drag_start(ro_gui_button_bar_drag_end,
					NULL, NULL, NULL);


			return true;
		}

	} else if (!button_bar->edit && pointer->i != -1 &&
			(pointer->buttons == wimp_CLICK_SELECT ||
			pointer->buttons == wimp_CLICK_ADJUST)) {
		/* This isn't an editor click, so we're only interested in
		 * Select or Adjust clicks that occur on physical icons.
		 */

		button = ro_gui_button_bar_find_icon(button_bar, pointer->i);

		if (button != NULL) {
			if (action != NULL) {
				switch (pointer->buttons) {
				case wimp_CLICK_SELECT:
					*action = button->select_action;
					break;
				case wimp_CLICK_ADJUST:
					*action = button->adjust_action;
					break;
				default:
					break;
				}
			}
			return true;
		}
	}

	return false;
}


/* This is an exported interface documented in button_bar.h */

bool ro_gui_button_bar_help_suffix(struct button_bar *button_bar, wimp_i i,
		os_coord *mouse, wimp_window_state *state,
		wimp_mouse_state buttons, const char **suffix)
{
	os_coord			pos;
	struct button_bar_button	*button;

	if (button_bar == NULL || button_bar->hidden)
		return false;

	/* Check that the click was within our part of the window. */

	pos.x = mouse->x - state->visible.x0 + state->xscroll;
	pos.y = mouse->y - state->visible.y1 + state->yscroll;

	if (pos.x < button_bar->extent.x0 || pos.x > button_bar->extent.x1 ||
			pos.y < button_bar->extent.y0 ||
			pos.y > button_bar->extent.y1)
		return false;

	/* Look up and return the help suffix assocuated with the button. */

	button = ro_gui_button_bar_find_icon(button_bar, i);

	if (button != NULL)
		*suffix = button->help_suffix;
	else
		*suffix = "";

	return true;
}


/**
 * Terminate a drag event that was initiated by a button bar.
 *
 * \param *drag			The drag event data.
 * \param *data			NULL data to satisfy callback syntax.
 */

void ro_gui_button_bar_drag_end(wimp_dragged *drag, void *data)
{
	struct button_bar		*drag_end = NULL;
	struct button_bar		*source = NULL, *target = NULL;
	struct button_bar_button	*button, *drop, *previous;
	bool				right, separator;
	wimp_window_state		state;
	wimp_pointer			pointer;
	os_coord			pos;
	os_error			*error;

	xdragasprite_stop();

	if (drag_start == NULL)
		return;

	/* Sort out the window coordinates of the drag end. */

	error = xwimp_get_pointer_info(&pointer);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_pointer_info: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}

	assert(pointer.w = drag_start->window);

	state.w = drag_start->window;
	error = xwimp_get_window_state(&state);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}

	pos.x = pointer.pos.x - state.visible.x0 + state.xscroll;
	pos.y = pointer.pos.y - state.visible.y1 + state.yscroll;

	/* Work out the destination bar, and establish source and target. */

	if (drag_start->edit_target != NULL) {
		source = drag_start;
		target = drag_start->edit_target;
		if (pos.x >= target->extent.x0 && pos.x <= target->extent.x1 &&
				pos.y >= target->extent.y0 &&
				pos.y <= target->extent.y1)
			drag_end = target;
	} else if (drag_start->edit_source != NULL) {
		source = drag_start->edit_source;
		target = drag_start;
		if (pos.x >= target->extent.x0 && pos.x <= target->extent.x1 &&
				pos.y >= target->extent.y0 &&
				pos.y <= target->extent.y1)
			drag_end = target;
		/* drag_end == source and drag_end == NULL are both equivalent
		 * as far as the following code are concerned, and we don't need
		 * to identify either case. */
	}

	button = ro_gui_button_bar_find_opt_key(target, drag_opt);
	assert(button != NULL);

	/* The drag finished in the target bar, so find out where. */

	if (drag_end == target) {
		drop = ro_gui_button_bar_find_coords(target, pos,
				&separator, &right);
	} else {
		drop = NULL;
	}

	/* If the button is dropped on itself, there's no change and it's
	 * less messy to get out now.
	 */

	if (drag_start == target && drag_end == target && button == drop) {
		drag_start = NULL;
		return;
	}

	/* The drag started in the target bar, so remove the dragged button. */

	if (drag_start == target) {
		if (drag_separator) {
			button->separator = false;
		} else if (target->bar == button) {
			target->bar = button->bar_next;
		} else {
			for (previous = target->bar; previous != NULL &&
					previous->bar_next != button;
					previous = previous->bar_next);
			assert(previous != NULL);
			previous->bar_next = button->bar_next;
			if (button->separator)			// ??
				previous->separator = true;	// ??
		}
	}

	/* The drag ended in the target bar, so add the dragged button in. */

	if (drop != NULL) {
		if (right) {
			if (drag_separator) {
				drop->separator = true;
			} else {
				button->bar_next = drop->bar_next;
				drop->bar_next = button;
				if (drop->separator && !separator) {
					drop->separator = false;
					button->separator = true;
				} else {
					button->separator = false;
				}
			}
		} else if (target->bar == drop && !drag_separator) {
			button->separator = false;
			button->bar_next = target->bar;
			target->bar = button;
		} else if (target->bar != drop) {
			for (previous = target->bar; previous != NULL &&
					previous->bar_next != drop;
					previous = previous->bar_next);
			assert(previous != NULL);

			if (drag_separator) {
				previous->separator = true;
			} else {
				if (separator) {
					previous->separator = false;
					button->separator = true;
				} else {
					button->separator = false;
				}
				button->bar_next = previous->bar_next;
				previous->bar_next = button;
			}
		}
	}

	/* Reposition the buttons and force our client to update. */

	ro_gui_button_bar_place_buttons(target);
	ro_gui_button_bar_icon_update(target);
	ro_gui_button_bar_sync_editors(target, source);

	xwimp_force_redraw(target->window,
			target->extent.x0, target->extent.y0,
			target->extent.x1, target->extent.y1);

	if (source->edit_refresh != NULL)
		source->edit_refresh(source->edit_client_data);

	drag_start = NULL;
}


/**
 * Synchronise the shading of a button bar editor source bar with the currently
 * defined buttons in its target bar.
 *
 * \param *target		The editor target bar.
 * \param *source		The editor source bar.
 */

void ro_gui_button_bar_sync_editors(struct button_bar *target,
		struct button_bar *source)
{
	struct button_bar_button	*sb, *tb;

	if (source == NULL || target == NULL)
		return;

	/* Unshade all of the buttons in the source bar. */

	for (sb = source->bar; sb != NULL; sb = sb->bar_next)
		sb->shaded = false;

	/* Step through the target bar and shade each corresponding
	 * button in the source.
	 */

	for (tb = target->bar; tb != NULL; tb = tb->bar_next) {
		sb = ro_gui_button_bar_find_opt_key(source, tb->opt_key);

		if (sb != NULL)
			sb->shaded = true;
	}

	/* Phyically shade the necessary buttons in the toolbar. */

	for (sb = source->bar; sb != NULL; sb = sb->bar_next)
		if (sb->icon != -1)
			ro_gui_set_icon_shaded_state(source->window, sb->icon,
					sb->shaded);
}


/* This is an exported interface documented in button_bar.h */

char *ro_gui_button_bar_get_config(struct button_bar *button_bar)
{
	struct button_bar_button	*button;
	size_t				size;
	char				*config;
	int				i;

	if (button_bar == NULL)
		return NULL;

	for (size = 1, button = button_bar->bar; button != NULL;
			button = button->bar_next) {
		size++;
		if (button->separator)
			size++;
	}

	config = malloc(size);
	if (config == NULL) {
		NSLOG(netsurf, INFO, "No memory for malloc()");
		ro_warn_user("NoMemory", 0);
		return NULL;
	}

	for (i = 0, button = button_bar->bar; button != NULL;
			button = button->bar_next) {
		config[i++] = button->opt_key;
		if (button->separator)
			config[i++] = '|';
	}

	config[i] = '\0';

	return config;
}


/**
 * Find a button bar icon definition from an icon handle.
 *
 * \param *button_bar		The button bar to use.
 * \param icon			The icon handle.
 * \return			Pointer to the button bar icon, or NULL.
 */

struct button_bar_button *ro_gui_button_bar_find_icon(
		struct button_bar *button_bar, wimp_i icon)
{
	struct button_bar_button	*button;

	if (button_bar == NULL || icon == -1)
		return NULL;

	button = button_bar->buttons;

	while (button != NULL && button->icon != icon)
		button = button->next;

	return button;
}


/**
 * Find a button bar icon definition from an options key code.
 *
 * \param *button_bar		The button bar to use.
 * \param opt_key		The option key character code.
 * \return			Pointer to the button bar icon, or NULL.
 */

struct button_bar_button *ro_gui_button_bar_find_opt_key(
		struct button_bar *button_bar, char opt_key)
{
	struct button_bar_button	*button;

	if (button_bar == NULL)
		return NULL;

	button = button_bar->buttons;

	while (button != NULL && button->opt_key != opt_key)
		button = button->next;

	return button;
}


/**
 * Find a button bar icon definition from an action code.
 *
 * \param *button_bar		The button bar to use.
 * \param action		The button action to find.
 * \return			Pointer to the button bar icon, or NULL.
 */

struct button_bar_button *ro_gui_button_bar_find_action(
		struct button_bar *button_bar, button_bar_action action)
{
	struct button_bar_button	*button;

	if (button_bar == NULL)
		return NULL;

	button = button_bar->buttons;

	while (button != NULL &&
			button->select_action != action &&
			button->adjust_action != action)
		button = button->next;

	return button;
}


/**
 * Find a button bar icon definition from coordinates.
 *
 * \param *button_bar		The button bar to use.
 * \param pos			The coordinates to find, work area relative.
 * \param *separator		Returns true if the associated separator was
 *				matched; else false.
 * \param *right		Returns true if the coordinates were in the
 *				right hand side of the target; else false.
 * \return			Pointer to the button bar icon, or NULL.
 */

struct button_bar_button *ro_gui_button_bar_find_coords(
		struct button_bar *button_bar, os_coord pos,
		bool *separator, bool *right)
{
	struct button_bar_button	*button;

	if (button_bar == NULL)
		return NULL;

	button = button_bar->bar;

	while (button != NULL) {
		/* Match button extents. */
		int x0, y0, x1, y1;

		x0 = button_bar->extent.x0 + button->x_pos;
		y0 = button_bar->extent.y0 + button->y_pos;
		x1 = x0 + button->x_size;
		y1 = y0 + button->y_size;

		if (pos.x > x0 && pos.y > y0 && pos.x < x1 && pos.y < y1) {
			if (separator != NULL)
				*separator = false;

			if (right != NULL)
				*right = (pos.x > x0 + button->x_size/2) ?
						true : false;
			return button;
		}

		x0 = x1;
		x1 = x0 + button_bar->separator_width;

		/* Match separator extents. */

		if (pos.x > x0 && pos.y > y0 && pos.x < x1 && pos.y < y1 &&
				button->separator) {
			if (separator != NULL)
				*separator = true;

			if (right != NULL)
				*right = (x0 + button_bar->separator_width/2) ?
						true : false;
			return button;
		}

		button = button->bar_next;
	}

	return NULL;
}
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/*
 * Copyright 2005 Richard Wilson <info@tinct.net>
 * Copyright 2011 Stephen Fryatt <stevef@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Button bars (interface).
 */

#ifndef _NETSURF_RISCOS_BUTTONBAR_H_
#define _NETSURF_RISCOS_BUTTONBAR_H_

#include <stdbool.h>
#include "riscos/theme.h"

/* A list of possible toolbar actions. */

typedef enum {
	TOOLBAR_BUTTON_NONE = 0,		/* Special case: no action */
	TOOLBAR_BUTTON_BACK,
	TOOLBAR_BUTTON_BACK_NEW,
	TOOLBAR_BUTTON_UP,
	TOOLBAR_BUTTON_UP_NEW,
	TOOLBAR_BUTTON_FORWARD,
	TOOLBAR_BUTTON_FORWARD_NEW,
	TOOLBAR_BUTTON_STOP,
	TOOLBAR_BUTTON_RELOAD,
	TOOLBAR_BUTTON_RELOAD_ALL,
	TOOLBAR_BUTTON_HOME,
	TOOLBAR_BUTTON_HISTORY_LOCAL,
	TOOLBAR_BUTTON_HISTORY_GLOBAL,
	TOOLBAR_BUTTON_SAVE_SOURCE,
	TOOLBAR_BUTTON_SAVE_COMPLETE,
	TOOLBAR_BUTTON_PRINT,
	TOOLBAR_BUTTON_BOOKMARK_OPEN,
	TOOLBAR_BUTTON_BOOKMARK_ADD,
	TOOLBAR_BUTTON_SCALE,
	TOOLBAR_BUTTON_SEARCH,
	TOOLBAR_BUTTON_DELETE,
	TOOLBAR_BUTTON_EXPAND,
	TOOLBAR_BUTTON_COLLAPSE,
	TOOLBAR_BUTTON_OPEN,
	TOOLBAR_BUTTON_CLOSE,
	TOOLBAR_BUTTON_LAUNCH,
	TOOLBAR_BUTTON_CREATE
} button_bar_action;

/* Button bar button source definitions.
 *
 * Help tokens are added to the help prefix for the given toolbar by the
 * help system, and correspond to the hard-coded icon numbers that were
 * assigned to the different buttons in the original toolbar implementation.
 * If the Messages file can be updated, these can change to something more
 * meaningful.
 */

struct button_bar_buttons {
	const char		*icon;		/**< The sprite used for the icon.    */
	button_bar_action	select;		/**< The action for select clicks.    */
	button_bar_action	adjust;		/**< The action for Adjust clicks.    */
	const char		opt_key;	/**< The char used in option strings. */
	const char		*help;		/**< The interactive help token.      */
};

/* \TODO -- Move these to the correct modules.
 */

static const struct button_bar_buttons brower_toolbar_buttons[] = {
	{"back", TOOLBAR_BUTTON_BACK, TOOLBAR_BUTTON_BACK_NEW, '0', "0"},
	{"up", TOOLBAR_BUTTON_UP, TOOLBAR_BUTTON_UP_NEW, 'b', "11"},
	{"forward", TOOLBAR_BUTTON_FORWARD, TOOLBAR_BUTTON_FORWARD_NEW, '1', "1"},
	{"stop", TOOLBAR_BUTTON_STOP, TOOLBAR_BUTTON_NONE, '2', "2"},
	{"reload", TOOLBAR_BUTTON_RELOAD, TOOLBAR_BUTTON_RELOAD_ALL, '3', "3"},
	{"home", TOOLBAR_BUTTON_HOME, TOOLBAR_BUTTON_NONE, '4', "4"},
	{"history", TOOLBAR_BUTTON_HISTORY_LOCAL, TOOLBAR_BUTTON_HISTORY_GLOBAL, '5', "5"},
	{"save", TOOLBAR_BUTTON_SAVE_SOURCE, TOOLBAR_BUTTON_SAVE_COMPLETE, '6', "6"},
	{"print", TOOLBAR_BUTTON_PRINT, TOOLBAR_BUTTON_NONE, '7', "7"},
	{"hotlist", TOOLBAR_BUTTON_BOOKMARK_OPEN, TOOLBAR_BUTTON_BOOKMARK_ADD, '8', "8"},
	{"scale", TOOLBAR_BUTTON_SCALE, TOOLBAR_BUTTON_NONE, '9', "9"},
	{"search", TOOLBAR_BUTTON_SEARCH, TOOLBAR_BUTTON_NONE, 'a', "10"},
	{NULL, TOOLBAR_BUTTON_NONE, TOOLBAR_BUTTON_NONE, '\0', ""}
};

struct button_bar;


/**
 * Create a new button bar widget.
 *
 * \param *theme		The theme to apply (or NULL for the default).
 * \param buttons[]		An array of button definitions for the bar.
 * \return			A button bar handle, or NULL on failure.
 */

struct button_bar *ro_gui_button_bar_create(struct theme_descriptor *theme,
		const struct button_bar_buttons buttons[]);


/**
 * Link two button bars together
 *
 * Join two button bars the target being the active bar, and the
 * source being the editing bar used to supply valid buttons.  The bars are
 * checked to ensure that they are not already part of an edit pair, but are
 * not checked for button-compatibility.
 *
 * \param target  The target button bar.
 * \param source  The source button bar.
 * \param refresh The refresh callback.
 * \param client_data context passed to the refresh callback
 * \return  true if successful; else false.
 */

bool ro_gui_button_bar_link_editor(struct button_bar *target,
		struct button_bar *source, void (* refresh)(void *),
		void *client_data);

/**
 * Place a button bar into a toolbar window and initialise any theme-specific
 * settings.  Any previous incarnation of the bar will be forgotten: this
 * is for use when a new toolbar is being created, or when a toolbar has been
 * deleted and rebuilt following a theme change.
 *
 * \param *button_bar		The button bar to rebuild.
 * \param *theme		The theme to apply (or NULL for current).
 * \param style			The theme style to apply.
 * \param window		The window that the bar is in.
 * \param edit			The edit mode of the button bar.
 * \return			true on success; else false.
 */

bool ro_gui_button_bar_rebuild(struct button_bar *button_bar,
		struct theme_descriptor *theme, theme_style style,
		wimp_w window, bool edit);


/**
 * Arrange buttons on a button bar, using an order string to specify the
 * required button and separator layout.
 *
 * \param *button_bar		The button bar to update.
 * \param order[]		The button order configuration string.
 * \return			true if successful; else false.
 */

bool ro_gui_button_bar_arrange_buttons(struct button_bar *button_bar,
		char order[]);


/**
 * Destroy a button bar widget.
 *
 * \param *button_bar		The button bar to destroy.
 */

void ro_gui_button_bar_destroy(struct button_bar *button_bar);


/**
 * Return the MINIMUM dimensions required by the button bar, in RO units,
 * allowing for the current theme.
 *
 * \param *button_bar		The button bar of interest.
 * \param *width		Return the required width.
 * \param *height		Return the required height.
 * \return			true if values are returned; else false.
 */

bool ro_gui_button_bar_get_dims(struct button_bar *button_bar,
		int *width, int *height);


/**
 * Set or update the dimensions to be used by the button bar, in RO units.
 * If these are greater than the minimum required, the button bar will fill
 * the extended space; if less, the call will fail.
 *
 * \param *button_bar		The button bar to update.
 * \param x0			The minimum X window position.
 * \param y0			The minimum Y window position.
 * \param x1			The maximum X window position.
 * \param y1			The maximum Y window position.
 * \return			true if size updated; else false.
 */

bool ro_gui_button_bar_set_extent(struct button_bar *button_bar,
		int x0, int y0, int x1, int y1);


/**
 * Show or hide a button bar.
 *
 * \param *button_bar		The button bar to hide.
 * \param hide			true to hide the bar; false to show it.
 * \return			true if successful; else false.
 */

bool ro_gui_button_bar_hide(struct button_bar *button_bar, bool hide);


/**
 * Shade or unshade a button in a bar corresponding to the given action.
 *
 * \param *button_bar		The button bar to update.
 * \param action		The action to update.
 * \param shaded		true to shade the button; false to unshade.
 * \return			true if successful; else false.
 */

bool ro_gui_button_bar_shade_button(struct button_bar *button_bar,
		button_bar_action action, bool shaded);


/**
 * Handle redraw event rectangles in a button bar.
 *
 * \param *button_bar		The button bar to use.
 * \param *redraw		The Wimp redraw rectangle to process.
 */

void ro_gui_button_bar_redraw(struct button_bar *button_bar,
		wimp_draw *redraw);


/**
 * Handle mouse clicks in a button bar.
 *
 * \param *button_bar		The button bar to use.
 * \param *pointer		The Wimp mouse click event data.
 * \param *state		The toolbar window state.
 * \param *action		Returns the selected action, or
 *				TOOLBAR_BUTTON_NONE.
 * \return			true if the event was handled exclusively;
 *				else false.
 */

bool ro_gui_button_bar_click(struct button_bar *button_bar,
		wimp_pointer *pointer, wimp_window_state *state,
		button_bar_action *action);


/**
 * Translate mouse data into an interactive help message for a button bar.
 *
 * \param *button_bar		The button bar to process.
 * \param i			The wimp icon under the pointer.
 * \param *mouse		The mouse position.
 * \param *state		The toolbar window state.
 * \param buttons		The mouse button state.
 * \param **suffix		Return a help token suffix, or "" for none.
 * \return			true if handled exclusively; else false.
 */

bool ro_gui_button_bar_help_suffix(struct button_bar *button_bar, wimp_i i,
		os_coord *mouse, wimp_window_state *state,
		wimp_mouse_state buttons, const char **suffix);


/**
 * Return a config string reflecting the configured order of buttons
 * and spacers.  The string is allocated with malloc(), and should be
 * free()d after use.
 *
 * \param *button_bar		The button bar of interest.
 * \return			Pointer to a config string, or NULL on failure.
 */

char *ro_gui_button_bar_get_config(struct button_bar *button_bar);

#endif
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/*
 * Copyright 2006 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Progress bar (implementation).
 */

#include <assert.h>
#include <stdbool.h>
#include <string.h>
#include "swis.h"
#include "oslib/colourtrans.h"
#include "oslib/os.h"
#include "oslib/osspriteop.h"
#include "oslib/wimp.h"
#include "oslib/wimpspriteop.h"

#include "utils/log.h"
#include "utils/utils.h"
#include "netsurf/plotters.h"

#include "riscos/gui.h"
#include "riscos/tinct.h"
#include "riscos/wimp_event.h"
#include "riscos/gui/progress_bar.h"

#define MARGIN 6

struct progress_bar {
	wimp_w w;			/**< progress bar window handle */
	unsigned int range;		/**< progress bar range */
	unsigned int value;		/**< progress bar value */
	char icon[13];			/**< current icon */
	int offset;			/**< progress bar rotation */
	os_box visible;			/**< progress bar position */
	int icon_x0;			/**< icon x0 */
	int icon_y0;			/**< icon y0 */
	osspriteop_header *icon_img;	/**< icon image */
	bool animating;			/**< progress bar is animating */
	bool recalculate;		/**< recalculation required */
	int cur_width;			/**< current calculated width */
	int cur_height;			/**< current calculated height */
	bool icon_obscured;		/**< icon is partially obscured */
};

static char progress_animation_sprite[] = "progress";
static osspriteop_header *progress_icon;
static unsigned int progress_width;
static unsigned int progress_height;

struct wimp_window_base progress_bar_definition = {
	{0, 0, 1, 1},
	0,
	0,
	wimp_TOP,
	wimp_WINDOW_NEW_FORMAT | wimp_WINDOW_MOVEABLE | wimp_WINDOW_NO_BOUNDS,
	0xff,
	wimp_COLOUR_LIGHT_GREY,
	wimp_COLOUR_LIGHT_GREY,
	wimp_COLOUR_VERY_LIGHT_GREY,
	wimp_COLOUR_DARK_GREY,
	wimp_COLOUR_MID_LIGHT_GREY,
	wimp_COLOUR_CREAM,
	wimp_WINDOW_NEVER3D | 0x16u /* RISC OS 5.03+ */,
	{0, 0, 65535, 65535},
	0,
	0,
	wimpspriteop_AREA,
	1,
	1,
	{""},
	0
};


static void ro_gui_progress_bar_calculate(struct progress_bar *pb, int width,
		int height);
static void ro_gui_progress_bar_redraw(wimp_draw *redraw);
static void ro_gui_progress_bar_redraw_window(wimp_draw *redraw,
		struct progress_bar *pb);
static void ro_gui_progress_bar_animate(void *p);


/**
 * Initialise the progress bar
 *
 * \param  icons  the sprite area to use for icons
 */
void ro_gui_progress_bar_init(osspriteop_area *icons)
{
	const char *name = progress_animation_sprite;
	os_error *error;

	progress_bar_definition.sprite_area = icons;

	progress_icon = NULL;
	error = xosspriteop_select_sprite(osspriteop_USER_AREA,
			progress_bar_definition.sprite_area,
			(osspriteop_id) name, &progress_icon);
	if (!error) {
		xosspriteop_read_sprite_info(osspriteop_USER_AREA,
			progress_bar_definition.sprite_area,
			(osspriteop_id) name,
			(int *) &progress_width, (int *) &progress_height, 
			0, 0);
	}
}


/**
 * Create a new progress bar
 */
struct progress_bar *ro_gui_progress_bar_create(void)
{
	struct progress_bar *pb;
	os_error *error;

	pb = calloc(1, sizeof(*pb));
	if (!pb)
		return NULL;

	error = xwimp_create_window((wimp_window *)&progress_bar_definition,
				&pb->w);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_create_window: 0x%x: %s",
		      error->errnum, error->errmess);
		free(pb);
		return NULL;
	}

	ro_gui_wimp_event_register_redraw_window(pb->w,
			ro_gui_progress_bar_redraw);
	ro_gui_wimp_event_set_user_data(pb->w, pb);
	return pb;
}


/**
 * Destroy a progress bar and free all associated resources
 *
 * \param  pb  the progress bar to destroy
 */
void ro_gui_progress_bar_destroy(struct progress_bar *pb)
{
	os_error *error;
	assert(pb);

	if (pb->animating) {
		riscos_schedule(-1, ro_gui_progress_bar_animate, pb);
	}
	ro_gui_wimp_event_finalise(pb->w);
	error = xwimp_delete_window(pb->w);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_delete_window: 0x%x:%s",
		      error->errnum, error->errmess);
	}

	free(pb);
}


/**
 * Get the handle of the window that represents a progress bar
 *
 * \param  pb  the progress bar to get the window handle of
 * \return the progress bar's window handle
 */
wimp_w ro_gui_progress_bar_get_window(struct progress_bar *pb)
{
	assert(pb);

	return pb->w;
}


/**
 * Set the icon for a progress bar
 *
 * \param  pb  the progress bar to set the icon for
 * \param  icon  the icon to use, or NULL for no icon
 */
void ro_gui_progress_bar_set_icon(struct progress_bar *pb, const char *icon)
{
	assert(pb);

	if (!strcmp(icon, pb->icon))
		return;
	if (!icon)
		pb->icon[0] = '\0';
	else {
		strncpy(pb->icon, icon, 12);
		pb->icon[12] = '\0';
	}
	pb->recalculate = true;
	xwimp_force_redraw(pb->w, 0, 0, 32, 32);
	ro_gui_progress_bar_update(pb, pb->cur_width, pb->cur_height);
}


/**
 * Set the value of a progress bar
 *
 * \param  pb  the progress bar to set the value for
 * \param  value  the value to use
 */
void ro_gui_progress_bar_set_value(struct progress_bar *pb, unsigned int value)
{
	assert(pb);

	pb->value = value;
	if (pb->value > pb->range)
		pb->range = pb->value;
	ro_gui_progress_bar_update(pb, pb->cur_width, pb->cur_height);
}


/**
 * Get the value of a progress bar
 *
 * \param  pb  the progress bar to get the value of
 * \return the current value
 */
unsigned int ro_gui_progress_bar_get_value(struct progress_bar *pb)
{
	assert(pb);

	return pb->value;
}


/**
 * Set the range of a progress bar
 *
 * \param  pb  the progress bar to set the range for
 * \param  range  the range to use
 */
void ro_gui_progress_bar_set_range(struct progress_bar *pb, unsigned int range)
{
	assert(pb);

	pb->range = range;
	if (pb->value > pb->range)
		pb->value = pb->range;
	ro_gui_progress_bar_update(pb, pb->cur_width, pb->cur_height);
}


/**
 * Get the range of a progress bar
 *
 * \param  pb  the progress bar to get the range of
 * \return the current range
 */
unsigned int ro_gui_progress_bar_get_range(struct progress_bar *pb)
{
	assert(pb);

	return pb->range;
}


/**
 * Update the progress bar to a new dimension.
 *
 * \param  pb  the progress bar to update
 * \param  width  the new progress bar width
 * \param  height  the new progress bar height
 */
void ro_gui_progress_bar_update(struct progress_bar *pb, int width, int height)
{
  	wimp_draw redraw;
	os_error *error;
	osbool more;
  	os_box cur;

	/* don't allow negative dimensions */
	width = max(width, 0);
	height = max(height, 0);

 	/* update the animation state */
	if ((pb->value == 0) || (pb->value == pb->range)) {
		if (pb->animating) {
			riscos_schedule(-1, ro_gui_progress_bar_animate, pb);
		}
		pb->animating = false;
	} else {
	  	if (!pb->animating) {
			riscos_schedule(200, ro_gui_progress_bar_animate, pb);
		}
		pb->animating = true;
	}

  	/* get old and new positions */
  	cur = pb->visible;
  	pb->recalculate = true;
  	ro_gui_progress_bar_calculate(pb, width, height);

  	/* see if the progress bar hasn't moved. we don't need to consider
  	 * the left edge moving as this is handled by the icon setting
  	 * function */
  	if (cur.x1 == pb->visible.x1)
  		return;

  	/* if size has decreased then we must force a redraw */
  	if (cur.x1 > pb->visible.x1) {
  		xwimp_force_redraw(pb->w, pb->visible.x1, pb->visible.y0,
  				cur.x1, pb->visible.y1);
  		return;
  	}

  	/* perform a minimal redraw update */
	redraw.w = pb->w;
	redraw.box = pb->visible;
	redraw.box.x0 = cur.x1;
	error = xwimp_update_window(&redraw, &more);
	if (error) {
		NSLOG(netsurf, INFO, "Error getting update window: 0x%x: %s",
		      error->errnum, error->errmess);
		return;
	}
	if (more)
		ro_gui_progress_bar_redraw_window(&redraw, pb);
}


/**
 * Process a WIMP redraw request
 *
 * \param  redraw  the redraw request to process
 */
void ro_gui_progress_bar_redraw(wimp_draw *redraw)
{
	struct progress_bar *pb;
	os_error *error;
	osbool more;

	pb = (struct progress_bar *)ro_gui_wimp_event_get_user_data(redraw->w);
	assert(pb);

	error = xwimp_redraw_window(redraw, &more);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_redraw_window: 0x%x: %s",
		      error->errnum, error->errmess);
		return;
	}
	if (more)
		ro_gui_progress_bar_redraw_window(redraw, pb);
}


/**
 * Animate the progress bar
 *
 * \param  p  the progress bar to animate
 */
void ro_gui_progress_bar_animate(void *p)
{
  	wimp_draw redraw;
	os_error *error;
	osbool more;
	struct progress_bar *pb = p;

	if (!progress_icon)
		return;
	pb->offset -= 6;
	if (pb->offset < 0)
		pb->offset += progress_width * 2;

	if (pb->animating) {
		riscos_schedule(200, ro_gui_progress_bar_animate, pb);
	}

	redraw.w = pb->w;
	redraw.box = pb->visible;
	error = xwimp_update_window(&redraw, &more);
	if (error != NULL) {
		NSLOG(netsurf, INFO, "Error getting update window: '%s'",
		      error->errmess);
		return;
	}
	if (more)
		ro_gui_progress_bar_redraw_window(&redraw, pb);
}


/**
 * Calculate the position of the progress bar
 *
 * \param  pb  the progress bar to recalculate
 * \param  width  the width of the progress bar
 * \param  height  the height of the progress bar
 * \return the address of the associated icon, or NULL
 */
void ro_gui_progress_bar_calculate(struct progress_bar *pb, int width,
		int height)
{
	int icon_width, icon_height;
	int icon_x0 = 0, icon_y0 = 0, progress_x0, progress_x1;
	osspriteop_header *icon = NULL;
	bool icon_redraw = false;

	/* try to use cached values */
	if ((!pb->recalculate) && (pb->cur_width == width) &&
			(pb->cur_height == height))
		return;

	/* update cache status */
	pb->recalculate = false;
	pb->cur_width = width;
	pb->cur_height = height;

	/* get the window dimensions */
	width -= MARGIN * 2;
	icon_width = icon_height = 0;
	progress_x0 = MARGIN;

	/* get the icon information */
	if (progress_bar_definition.sprite_area != wimpspriteop_AREA) {
		int progress_ymid = height / 2;
		os_error *error;
		error = xosspriteop_read_sprite_info(osspriteop_USER_AREA,
				progress_bar_definition.sprite_area,
				(osspriteop_id)pb->icon,
				&icon_width, &icon_height, 0, 0);
		if (!error) {
			error = xosspriteop_select_sprite(osspriteop_USER_AREA,
					progress_bar_definition.sprite_area,
					(osspriteop_id)pb->icon, &icon);
		}
		if (!error) {
			progress_x0 += 32 + MARGIN;
			width -= 32 + MARGIN;
			icon_x0 = MARGIN + 16 - icon_width;
			icon_y0 = progress_ymid - icon_height;
			if (width < -MARGIN) {
				icon_x0 += width + MARGIN;
				icon_redraw = true;
			}
		}
	}

	/* update the icon */
	if ((pb->icon_obscured) || (icon_redraw)) {
		if (icon_x0 != pb->icon_x0)
			xwimp_force_redraw(pb->w, 0, 0, 32 + MARGIN, 65536);
	}
	pb->icon_obscured = icon_redraw;

	progress_x1 = progress_x0;
	if ((pb->range > 0) && (width > 0))
		progress_x1 += (width * pb->value) / pb->range;

	pb->visible.x0 = progress_x0;
	pb->visible.y0 = MARGIN;
	pb->visible.x1 = progress_x1;
	pb->visible.y1 = height - MARGIN;
	pb->icon_x0 = icon_x0;
	pb->icon_y0 = icon_y0;
	pb->icon_img = icon;
}


/**
 * Redraw a section of a progress bar window
 *
 * \param  redraw  the section of the window to redraw
 * \param  pb  the progress bar to redraw
 */
void ro_gui_progress_bar_redraw_window(wimp_draw *redraw,
		struct progress_bar *pb)
{
	osbool more = true;
	struct rect clip;
	int progress_ymid;
	struct redraw_context ctx = {
		.interactive = true,
		.background_images = true,
		.plot = &ro_plotters
	};

	/* initialise the plotters */
  	ro_plot_origin_x = 0;
  	ro_plot_origin_y = 0;

	/* recalculate the progress bar */
	ro_gui_progress_bar_calculate(pb, redraw->box.x1 - redraw->box.x0,
			redraw->box.y1 - redraw->box.y0);
	progress_ymid = redraw->box.y0 + pb->visible.y0 +
			((pb->visible.y1 - pb->visible.y0) >> 1);

	/* redraw the window */
	while (more) {
		os_error *error;
		if (pb->icon)
			_swix(Tinct_PlotAlpha, _IN(2) | _IN(3) | _IN(4) | _IN(7),
					pb->icon_img,
					redraw->box.x0 + pb->icon_x0,
					redraw->box.y0 + pb->icon_y0,
					tinct_ERROR_DIFFUSE);
		if (!pb->icon_obscured) {
		  	clip.x0 = max(redraw->clip.x0,
		  			redraw->box.x0 + pb->visible.x0) >> 1;
			clip.y0 = -min(redraw->clip.y1,
		  			redraw->box.y0 + pb->visible.y1) >> 1;
			clip.x1 = min(redraw->clip.x1,
					redraw->box.x0 + pb->visible.x1) >> 1;
		  	clip.y1 = -max(redraw->clip.y0,
					redraw->box.y0 + pb->visible.y0) >> 1;
		  	if ((clip.x0 < clip.x1) && (clip.y0 < clip.y1)) {
				if (progress_icon) {
			  		ctx.plot->clip(&ctx, &clip);
					_swix(Tinct_Plot, _IN(2) | _IN(3) | _IN(4) | _IN(7),
							progress_icon,
							redraw->box.x0 - pb->offset,
							progress_ymid - progress_height,
							tinct_FILL_HORIZONTALLY);
				} else {
				  	ctx.plot->rectangle(&ctx,
							    plot_style_fill_red,
							    &clip);
			  	}
			}
		}
		error = xwimp_get_rectangle(redraw, &more);
		if (error) {
			NSLOG(netsurf, INFO, "xwimp_get_rectangle: 0x%x: %s",
			      error->errnum, error->errmess);
			return;
		}
	}
}







netsurf-vince/pdf/frontends/riscos/gui/progress_bar.h

/*
 * Copyright 2006 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Progress bar (interface).
 */

#ifndef _NETSURF_RISCOS_PROGRESS_BAR_H_
#define _NETSURF_RISCOS_PROGRESS_BAR_H_

#include <stdbool.h>
#include "oslib/osspriteop.h"
#include "oslib/wimp.h"

struct progress_bar;

void ro_gui_progress_bar_init(osspriteop_area *icons);

struct progress_bar *ro_gui_progress_bar_create(void);
void ro_gui_progress_bar_destroy(struct progress_bar *pb);
void ro_gui_progress_bar_update(struct progress_bar *pb, int width, int height);

wimp_w ro_gui_progress_bar_get_window(struct progress_bar *pb);
void ro_gui_progress_bar_set_icon(struct progress_bar *pb, const char *icon);
void ro_gui_progress_bar_set_value(struct progress_bar *pb, unsigned int value);
unsigned int ro_gui_progress_bar_get_value(struct progress_bar *pb);
void ro_gui_progress_bar_set_range(struct progress_bar *pb, unsigned int range);
unsigned int ro_gui_progress_bar_get_range(struct progress_bar *pb);
#endif







netsurf-vince/pdf/frontends/riscos/gui/status_bar.c

/*
 * Copyright 2006 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * UTF8 status bar (implementation).
 */

#include <assert.h>
#include <stdbool.h>
#include <string.h>
#include "swis.h"
#include "oslib/colourtrans.h"
#include "oslib/os.h"
#include "oslib/wimp.h"
#include "oslib/wimpspriteop.h"

#include "utils/log.h"
#include "utils/utils.h"
#include "netsurf/plotters.h"

#include "riscos/gui.h"
#include "riscos/wimp.h"
#include "riscos/wimp_event.h"
#include "riscos/wimputils.h"
#include "riscos/font.h"
#include "riscos/gui/progress_bar.h"
#include "riscos/gui/status_bar.h"

#define ICON_WIDGET 0
#define WIDGET_WIDTH 12
#define PROGRESS_WIDTH 160

struct status_bar {
	wimp_w w;			/**< status bar window handle */
	wimp_w parent;			/**< parent window handle */
	const char *text;		/**< status bar text */
	struct progress_bar *pb;	/**< progress bar */
	unsigned int scale;		/**< current status bar scale */
	int width;			/**< current status bar width */
	bool visible;			/**< status bar is visible? */
};

static char status_widget_text[] = "";
static char status_widget_validation[] = "R5;Pptr_lr,8,6";

wimp_WINDOW(1) status_bar_definition = {
	{0, 0, 1, 1},
	0,
	0,
	wimp_TOP,
	wimp_WINDOW_NEW_FORMAT | wimp_WINDOW_MOVEABLE |
			wimp_WINDOW_FURNITURE_WINDOW |
			wimp_WINDOW_IGNORE_XEXTENT,
	wimp_COLOUR_BLACK,
	wimp_COLOUR_LIGHT_GREY,
	wimp_COLOUR_LIGHT_GREY,
	wimp_COLOUR_VERY_LIGHT_GREY,
	wimp_COLOUR_DARK_GREY,
	wimp_COLOUR_MID_LIGHT_GREY,
	wimp_COLOUR_CREAM,
	wimp_WINDOW_NEVER3D | 0x16u /* RISC OS 5.03+ */,
	{0, 0, 65535, 65535},
	0,
	0,
	wimpspriteop_AREA,
	1,
	1,
	{""},
	1,
	{
	  	{
			{0, 0, 1, 1},
			wimp_ICON_TEXT | wimp_ICON_INDIRECTED |
					wimp_ICON_BORDER | wimp_ICON_FILLED |
					(wimp_COLOUR_LIGHT_GREY <<
						wimp_ICON_BG_COLOUR_SHIFT) |
					(wimp_BUTTON_CLICK_DRAG <<
						wimp_ICON_BUTTON_TYPE_SHIFT),
			{
				.indirected_text = {
						status_widget_text,
				  		status_widget_validation,
			  			1
			  	}
			}
		}
	}
};

static void ro_gui_status_bar_open(wimp_open *open);
static bool ro_gui_status_bar_click(wimp_pointer *pointer);
static void ro_gui_status_bar_redraw(wimp_draw *redraw);
static void ro_gui_status_bar_redraw_callback(void *handle);
static void ro_gui_status_position_progress_bar(struct status_bar *sb);


/**
 * Create a new status bar
 *
 * \param  parent  the window to contain the status bar
 * \param  width  the proportional width to use (0...10,000)
 */
struct status_bar *ro_gui_status_bar_create(wimp_w parent, unsigned int width)
{
	struct status_bar *sb;
	os_error *error;

	sb = calloc(1, sizeof(*sb));
	if (!sb)
		return NULL;

	sb->pb = ro_gui_progress_bar_create();
	if (!sb->pb)
		return NULL;

	error = xwimp_create_window((wimp_window *)&status_bar_definition,
				&sb->w);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_create_window: 0x%x: %s",
		      error->errnum, error->errmess);
		free(sb);
		return NULL;
	}
	sb->parent = parent;
	sb->scale = width;
	sb->visible = true;

	ro_gui_wimp_event_set_user_data(sb->w, sb);
	ro_gui_wimp_event_register_open_window(sb->w,
			ro_gui_status_bar_open);
	ro_gui_wimp_event_register_mouse_click(sb->w,
			ro_gui_status_bar_click);
	ro_gui_wimp_event_register_redraw_window(sb->w,
			ro_gui_status_bar_redraw);
	ro_gui_wimp_event_set_help_prefix(sb->w, "HelpStatus");
	ro_gui_status_bar_resize(sb);
	return sb;
}


/**
 * Destroy a status bar and free all associated resources
 *
 * \param  sb  the status bar to destroy
 */
void ro_gui_status_bar_destroy(struct status_bar *sb)
{
	os_error *error;
	assert(sb);

	ro_gui_wimp_event_finalise(sb->w);
	error = xwimp_delete_window(sb->w);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_delete_window: 0x%x:%s",
		      error->errnum, error->errmess);
	}

	ro_gui_progress_bar_destroy(sb->pb);

	/* Remove any scheduled redraw callbacks */
	riscos_schedule(-1, ro_gui_status_bar_redraw_callback, (void *) sb);

	free(sb);
}


/**
 * Get the handle of the window that represents a status bar
 *
 * \param  sb  the status bar to get the window handle of
 * \return the status bar's window handle
 */
wimp_w ro_gui_status_bar_get_window(struct status_bar *sb)
{
	assert(sb);

	return sb->w;
}


/**
 * Get the proportional width the status bar is currently using
 *
 * \param  sb  the status bar to get the width of
 * \return the status bar's width (0...10,000)
 */
unsigned int ro_gui_status_bar_get_width(struct status_bar *sb)
{
	assert(sb);

	return sb->scale;
}


/**
 * Set the visibility status of the status bar
 *
 * \param  sb  the status bar to check the visiblity of
 * \param visible  if the status bar should be shown or not.
 * \return whether the status bar is visible
 */
void ro_gui_status_bar_set_visible(struct status_bar *sb, bool visible)
{
	assert(sb);

	sb->visible = visible;
	if (visible) {
		ro_gui_status_bar_resize(sb);
	} else {
		os_error *error = xwimp_close_window(sb->w);
		if (error) {
			NSLOG(netsurf, INFO, "xwimp_close_window: 0x%x:%s",
			      error->errnum, error->errmess);
		}
	}
}


/**
 * Get the visibility status of the status bar
 *
 * \param  sb  the status bar to check the visiblity of
 * \return whether the status bar is visible
 */
bool ro_gui_status_bar_get_visible(struct status_bar *sb)
{
	assert(sb);

	return sb->visible;
}


/**
 * Set the value of the progress bar
 *
 * \param  sb  the status bar to set the progress of
 * \param  value  the value to use
 */
void ro_gui_status_bar_set_progress_value(struct status_bar *sb,
		unsigned int value)
{
	assert(sb);

	ro_gui_status_bar_set_progress_range(sb,
			max(value, ro_gui_progress_bar_get_range(sb->pb)));
	ro_gui_progress_bar_set_value(sb->pb, value);
}


/**
 * Set the range of the progress bar
 *
 * \param  sb  the status bar to set the range of
 * \param  range  the range of the progress bar
 */
void ro_gui_status_bar_set_progress_range(struct status_bar *sb,
		unsigned int range)
{
	unsigned int old_range;

	assert(sb);

	old_range = ro_gui_progress_bar_get_range(sb->pb);
	ro_gui_progress_bar_set_range(sb->pb, range);

	NSLOG(netsurf, INFO, "Ranges are %i vs %i", old_range, range);
	if ((old_range == 0) && (range != 0)) {
		ro_gui_status_position_progress_bar(sb);
	} else if ((old_range != 0) && (range == 0)) {
		os_error *error = xwimp_close_window(
				ro_gui_progress_bar_get_window(sb->pb));
		if (error) {
			NSLOG(netsurf, INFO, "xwimp_close_window: 0x%x:%s",
			      error->errnum, error->errmess);
		}
	}
}


/**
 * Set the icon for the progress bar
 *
 * \param  sb  the status bar to set the icon for
 * \param  icon  the icon to use, or NULL for no icon
 */
void ro_gui_status_bar_set_progress_icon(struct status_bar *sb,
		const char *icon)
{
	assert(sb);

	ro_gui_progress_bar_set_icon(sb->pb, icon);
}


/**
 * Set the text to display in the status bar
 *
 * \param  sb  the status bar to set the text for
 * \param  text  the UTF8 text to display, or NULL for none
 */
void ro_gui_status_bar_set_text(struct status_bar *sb, const char *text)
{
	assert(sb);

	sb->text = text;

	/* Schedule a window redraw for 1cs' time.
	 * 
	 * We do this to ensure that redraws as a result of text changes
	 * do not prevent other applications obtaining CPU time.
	 *
	 * The scheduled callback will be run when we receive the first 
	 * null poll after 1cs has elapsed. It may then issue a redraw
	 * request to the Wimp.
	 *
	 * The scheduler ensures that only one instance of the 
	 * { callback, handle } pair is registered at once.
	 */
	if (sb->visible && text != NULL) {
		riscos_schedule(10, ro_gui_status_bar_redraw_callback, sb);
	}
}


/**
 * Resize a status bar following a change in the dimensions of the
 * parent window.
 *
 * \param  sb  the status bar to resize
 */
void ro_gui_status_bar_resize(struct status_bar *sb)
{
	int window_width;
	int status_width, status_height;
	wimp_window_state state;
	os_error *error;
	os_box extent;

	if ((!sb) || (!sb->visible))
		return;

	/* get the window work area dimensions */
	state.w = sb->parent;
	error = xwimp_get_window_state(&state);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_state: 0x%x: %s",
		      error->errnum, error->errmess);
		return;
	}
	window_width = state.visible.x1 - state.visible.x0;


	/* recalculate the scaled width */
	status_width = (window_width * sb->scale) / 10000;
	if (status_width < WIDGET_WIDTH)
		status_width = WIDGET_WIDTH;
	status_height = ro_get_hscroll_height(sb->parent);

	/* resize the status/resize icons */
	if (status_width != sb->width) {
		/* update the window extent */
		int redraw_left, redraw_right;

		extent.x0 = 0;
		extent.y0 = 0;
		extent.x1 = status_width;
		extent.y1 = status_height - 4;
		error = xwimp_set_extent(sb->w, &extent);
		if (error) {
			NSLOG(netsurf, INFO, "xwimp_set_extent: 0x%x: %s",
			      error->errnum, error->errmess);
			return;
		}

		/* re-open the nested window */
		state.w = sb->w;
		state.xscroll = 0;
		state.yscroll = 0;
		state.next = wimp_TOP;
		state.visible.x0 = state.visible.x0;
		state.visible.y1 = state.visible.y0 - 2;
		state.visible.x1 = state.visible.x0 + status_width;
		state.visible.y0 = state.visible.y1 - status_height + 4;
		error = xwimp_open_window_nested(PTR_WIMP_OPEN(&state),
				sb->parent,
				wimp_CHILD_LINKS_PARENT_VISIBLE_BOTTOM_OR_LEFT
						<< wimp_CHILD_XORIGIN_SHIFT |
				wimp_CHILD_LINKS_PARENT_VISIBLE_BOTTOM_OR_LEFT
						<< wimp_CHILD_YORIGIN_SHIFT |
				wimp_CHILD_LINKS_PARENT_VISIBLE_BOTTOM_OR_LEFT
						<< wimp_CHILD_LS_EDGE_SHIFT |
				wimp_CHILD_LINKS_PARENT_VISIBLE_BOTTOM_OR_LEFT
						<< wimp_CHILD_BS_EDGE_SHIFT |
				wimp_CHILD_LINKS_PARENT_VISIBLE_BOTTOM_OR_LEFT
						<< wimp_CHILD_RS_EDGE_SHIFT |
				wimp_CHILD_LINKS_PARENT_VISIBLE_BOTTOM_OR_LEFT
						<< wimp_CHILD_TS_EDGE_SHIFT);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xwimp_open_window_nested: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			return;
		}
		ro_gui_status_position_progress_bar(sb);
		error = xwimp_resize_icon(sb->w, ICON_WIDGET,
				status_width - WIDGET_WIDTH, 0,
				status_width, status_height - 4);
		if (error) {
			NSLOG(netsurf, INFO, "xwimp_resize_icon: 0x%x: %s",
			      error->errnum, error->errmess);
			return;
		}

		redraw_left = min(status_width, sb->width) - WIDGET_WIDTH - 2;
		redraw_right = max(status_width, sb->width);
		xwimp_force_redraw(sb->w, redraw_left, 0,
				redraw_right, status_height);
		sb->width = status_width;
	}
}


/**
 * Process a WIMP redraw request
 *
 * \param  redraw  the redraw request to process
 */
void ro_gui_status_bar_redraw(wimp_draw *redraw)
{
	struct status_bar *sb;
	os_error *error;
	osbool more;
	rufl_code code;
	struct redraw_context ctx = {
		.interactive = true,
		.background_images = true,
		.plot = &ro_plotters
	};
	struct rect rect;

	sb = (struct status_bar *)ro_gui_wimp_event_get_user_data(redraw->w);
	assert(sb);

	/* initialise the plotters */
	ro_plot_origin_x = 0;
	ro_plot_origin_y = 0;

	/* redraw the window */
	error = xwimp_redraw_window(redraw, &more);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_redraw_window: 0x%x: %s",
		      error->errnum, error->errmess);
		return;
	}
	while (more) {
		/* redraw the status text */
		if (sb->text) {
			error = xcolourtrans_set_font_colours(font_CURRENT,
					0xeeeeee00, 0x00000000, 14, 0, 0, 0);
			if (error) {
				NSLOG(netsurf, INFO,
				      "xcolourtrans_set_font_colours: 0x%x: %s",
				      error->errnum,
				      error->errmess);
				return;
			}
			code = rufl_paint(ro_gui_desktop_font_family,
					ro_gui_desktop_font_style,
					ro_gui_desktop_font_size,
					sb->text, strlen(sb->text),
					redraw->box.x0 + 6, redraw->box.y0 + 8,
					rufl_BLEND_FONT);
			if (code != rufl_OK) {
				if (code == rufl_FONT_MANAGER_ERROR)
					NSLOG(netsurf, INFO,
					      "rufl_FONT_MANAGER_ERROR: 0x%x: %s",
					      rufl_fm_error->errnum,
					      rufl_fm_error->errmess);
				else
					NSLOG(netsurf, INFO,
					      "rufl_paint: 0x%x", code);
			}
		}

		rect.x0 = (redraw->box.x0 + sb->width - WIDGET_WIDTH - 2) >> 1;
		rect.y0 = -redraw->box.y0 >> 1;
		rect.x1 = (redraw->box.x0 + sb->width - WIDGET_WIDTH) >> 1;
		rect.y1 = -redraw->box.y1 >> 1;

		/* separate the widget from the text with a line */
		ctx.plot->rectangle(&ctx,
				    plot_style_fill_black,
				    &rect);

		error = xwimp_get_rectangle(redraw, &more);
		if (error) {
			NSLOG(netsurf, INFO, "xwimp_get_rectangle: 0x%x: %s",
			      error->errnum, error->errmess);
			return;
		}
	}
}

/**
 * Callback for scheduled redraw
 *
 * \param handle  Callback handle
 */
void ro_gui_status_bar_redraw_callback(void *handle)
{
	struct status_bar *sb = handle;

	wimp_force_redraw(sb->w, 0, 0, sb->width - WIDGET_WIDTH, 65536);
}


/**
 * Process an mouse_click event for a status window.
 *
 * \param  pointer  details of the mouse click
 */
bool ro_gui_status_bar_click(wimp_pointer *pointer)
{
	wimp_drag drag;
	os_error *error;

	switch (pointer->i) {
		case ICON_WIDGET:
			drag.w = pointer->w;
			drag.type = wimp_DRAG_SYSTEM_SIZE;
			drag.initial.x0 = pointer->pos.x;
			drag.initial.x1 = pointer->pos.x;
			drag.initial.y0 = pointer->pos.y;
			drag.initial.y1 = pointer->pos.y;
			error = xwimp_drag_box(&drag);
			if (error) {
				NSLOG(netsurf, INFO,
				      "xwimp_drag_box: 0x%x: %s",
				      error->errnum,
				      error->errmess);
			}
			break;
	}
	return true;
}


/**
 * Process an open_window request for a status window.
 *
 * \param  open  the request to process
 */
void ro_gui_status_bar_open(wimp_open *open)
{
	struct status_bar *sb;
	int window_width, status_width;
	wimp_window_state state;
	os_error *error;

	/* get the parent width for scaling */
	sb = (struct status_bar *)ro_gui_wimp_event_get_user_data(open->w);
	state.w = sb->parent;
	error = xwimp_get_window_state(&state);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_state: 0x%x: %s",
		      error->errnum, error->errmess);
		return;
	}
	window_width = state.visible.x1 - state.visible.x0;
	if (window_width == 0)
		window_width = 1;
	status_width = open->visible.x1 - open->visible.x0;
	if (status_width <= 12)
		status_width = 0;

	/* store the new size */
	sb->scale = (10000 * status_width) / window_width;
	if (sb->scale > 10000)
		sb->scale = 10000;
	ro_gui_status_bar_resize(sb);
}


/**
 * Reposition the progress component following a change in the
 * dimension of the status window.
 *
 * \param  sb  the status bar to update
 */
void ro_gui_status_position_progress_bar(struct status_bar *sb)
{
	wimp_window_state state;
	os_error *error;
	int left, right;

	if (!sb)
		return;
	if (ro_gui_progress_bar_get_range(sb->pb) == 0)
		return;

	/* get the window work area dimensions */
	state.w = sb->w;
	error = xwimp_get_window_state(&state);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_state: 0x%x: %s",
		      error->errnum, error->errmess);
		return;
	}

	/* calculate the dimensions */
	right = state.visible.x1 - WIDGET_WIDTH - 2;
	left = max(state.visible.x0, right - PROGRESS_WIDTH);

	/* re-open the nested window */
	state.w = ro_gui_progress_bar_get_window(sb->pb);
	state.xscroll = 0;
	state.yscroll = 0;
	state.next = wimp_TOP;
	state.visible.x0 = left;
	state.visible.x1 = right;
	error = xwimp_open_window_nested(PTR_WIMP_OPEN(&state),
			sb->w,
			wimp_CHILD_LINKS_PARENT_VISIBLE_BOTTOM_OR_LEFT
					<< wimp_CHILD_XORIGIN_SHIFT |
			wimp_CHILD_LINKS_PARENT_VISIBLE_BOTTOM_OR_LEFT
					<< wimp_CHILD_YORIGIN_SHIFT |
			wimp_CHILD_LINKS_PARENT_VISIBLE_BOTTOM_OR_LEFT
					<< wimp_CHILD_LS_EDGE_SHIFT |
			wimp_CHILD_LINKS_PARENT_VISIBLE_BOTTOM_OR_LEFT
					<< wimp_CHILD_BS_EDGE_SHIFT |
			wimp_CHILD_LINKS_PARENT_VISIBLE_BOTTOM_OR_LEFT
					<< wimp_CHILD_RS_EDGE_SHIFT |
			wimp_CHILD_LINKS_PARENT_VISIBLE_BOTTOM_OR_LEFT
					<< wimp_CHILD_TS_EDGE_SHIFT);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_open_window: 0x%x: %s",
		      error->errnum, error->errmess);
	}

	/* update the progress bar display on non-standard width */
	if ((right - left) != PROGRESS_WIDTH)
		ro_gui_progress_bar_update(sb->pb, right - left,
				state.visible.y1 - state.visible.y0);
}







netsurf-vince/pdf/frontends/riscos/gui/status_bar.h

/*
 * Copyright 2006 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * UTF8 status bar (interface).
 */

#ifndef _NETSURF_RISCOS_STATUS_BAR_H_
#define _NETSURF_RISCOS_STATUS_BAR_H_

#include <stdbool.h>

struct status_bar;

struct status_bar *ro_gui_status_bar_create(wimp_w parent, unsigned int width);
void ro_gui_status_bar_destroy(struct status_bar *sb);

wimp_w ro_gui_status_bar_get_window(struct status_bar *sb);
unsigned int ro_gui_status_bar_get_width(struct status_bar *sb);
void ro_gui_status_bar_resize(struct status_bar *sb);
void ro_gui_status_bar_set_visible(struct status_bar *pb, bool visible);
bool ro_gui_status_bar_get_visible(struct status_bar *sb);
void ro_gui_status_bar_set_text(struct status_bar *sb, const char *text);
void ro_gui_status_bar_set_progress_value(struct status_bar *sb,
		unsigned int value);
void ro_gui_status_bar_set_progress_range(struct status_bar *sb,
		unsigned int range);
void ro_gui_status_bar_set_progress_icon(struct status_bar *sb,
		const char *icon);
#endif
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/*
 * Copyright 2004, 2005 Richard Wilson <info@tinct.net>
 * Copyright 2011 Stephen Fryatt <stevef@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Throbber (implementation).
 */

#include <alloca.h>
#include <assert.h>
#include <stdio.h>
#include <stdbool.h>
#include <stdlib.h>
#include <string.h>
#include "oslib/os.h"
#include "oslib/osspriteop.h"
#include "oslib/wimp.h"

#include "utils/log.h"
#include "riscos/gui.h"

#include "riscos/gui/throbber.h"
#include "riscos/theme.h"
#include "riscos/wimp.h"

#define THROBBER_SPRITE_NAME_LENGTH 12
#define THROBBER_ANIMATE_INTERVAL 10

struct throbber {
	/** The applied theme (or NULL to use the default) */
	struct theme_descriptor	*theme;

	/** The widget dimensions. */
	int			x_min, y_min;

	/** The window and icon details. */
	wimp_w			window;
	wimp_i			icon;
	os_box			extent;
	osspriteop_area		*sprites;
	bool			hidden;
	bool			shaded;

	/** The animation details. */
	int			max_frame;
	int			current_frame;
	os_t			last_update;
	char			sprite_name[THROBBER_SPRITE_NAME_LENGTH];
	bool			force_redraw;
};

/*
 * Private function prototypes.
 */

static bool ro_gui_throbber_icon_update(struct throbber *throbber);
static bool ro_gui_throbber_icon_resize(struct throbber *throbber);

/* This is an exported interface documented in throbber.h */

struct throbber *ro_gui_throbber_create(struct theme_descriptor *theme)
{
	struct throbber		*throbber;

	/* Allocate memory. */

	throbber = malloc(sizeof(struct throbber));
	if (throbber == NULL) {
		NSLOG(netsurf, INFO, "No memory for malloc()");
		return NULL;
	}

	/* Set up default parameters. If reading the throbber theme data
	 * fails, we give up and return a failure.
	 */

	if (!ro_gui_theme_get_throbber_data(theme, &throbber->max_frame,
			&throbber->x_min, &throbber->y_min, NULL,
			&throbber->force_redraw)) {
		free(throbber);
		return NULL;
	}

	throbber->sprites = ro_gui_theme_get_sprites(theme);

	throbber->theme = theme;

	throbber->extent.x0 = 0;
	throbber->extent.y0 = 0;
	throbber->extent.x1 = 0;
	throbber->extent.y1 = 0;

	throbber->current_frame = 0;
	throbber->last_update = 0;

	throbber->window = NULL;
	throbber->icon = -1;

	throbber->hidden = false;
	throbber->shaded = false;

	return throbber;
}


/* This is an exported interface documented in throbber.h */

bool ro_gui_throbber_rebuild(struct throbber *throbber,
		struct theme_descriptor *theme, theme_style style,
		wimp_w window, bool shaded)
{
	if (throbber == NULL)
		return false;

	throbber->theme = theme;
	throbber->window = window;
	throbber->sprites = ro_gui_theme_get_sprites(theme);

	throbber->icon = -1;

	throbber->shaded = shaded;

	strcpy(throbber->sprite_name, "throbber0");

	if (!ro_gui_theme_get_throbber_data(theme, &throbber->max_frame,
			&throbber->x_min, &throbber->y_min, NULL,
			&throbber->force_redraw)) {
		free(throbber);
		return false;
	}

	return ro_gui_throbber_icon_update(throbber);
}


/* This is an exported interface documented in throbber.h */

void ro_gui_throbber_destroy(struct throbber *throbber)
{
	if (throbber == NULL)
		return;

	free(throbber);
}


/* This is an exported interface documented in throbber.h */

bool ro_gui_throbber_get_dims(struct throbber *throbber,
		int *width, int *height)
{
	if (throbber == NULL)
		return false;

	if (throbber->x_min != -1 && throbber->y_min != -1) {
		if (width != NULL)
			*width = throbber->x_min;
		if (height != NULL)
			*height = throbber->y_min;

		return true;
	}

	return false;
}


/* This is an exported interface documented in throbber.h */

bool ro_gui_throbber_set_extent(struct throbber *throbber,
		int x0, int y0, int x1, int y1)
{
	if (throbber == NULL)
		return false;

	if ((x1 - x0) < throbber->x_min || (y1 - y0) < throbber->y_min)
		return false;

	if (throbber->extent.x0 == x0 && throbber->extent.y0 == y0 &&
			throbber->extent.x1 == x1 &&
			throbber->extent.y1 == y1)
		return true;

	/* Redraw the relevant bits of the toolbar. */

	if (throbber->window != NULL && throbber->icon != -1) {
		xwimp_force_redraw(throbber->window,
				throbber->extent.x0, throbber->extent.y0,
				throbber->extent.x1, throbber->extent.y1);
		xwimp_force_redraw(throbber->window, x0, y0, x1, y1);
	}

	/* Update the throbber position */

	throbber->extent.x0 = x0;
	throbber->extent.y0 = y0;
	throbber->extent.x1 = x1;
	throbber->extent.y1 = y1;

	return ro_gui_throbber_icon_resize(throbber);
}


/**
 * Create or delete a throbber's icon if required to bring it into sync with
 * the current hidden setting.
 *
 * \param *throbber		The throbber to update.
 * \return			true if successful; else false.
 */

bool ro_gui_throbber_icon_update(struct throbber *throbber)
{
	wimp_icon_create	icon;
	os_error		*error;

	if (throbber == NULL || throbber->window == NULL)
		return false;

	if (!throbber->hidden && throbber->icon == -1) {
		icon.w = throbber->window;
		icon.icon.extent.x0 = throbber->extent.x0;
		icon.icon.extent.y0 = throbber->extent.y0;
		icon.icon.extent.x1 = throbber->extent.x1;
		icon.icon.extent.y1 = throbber->extent.y1;
		icon.icon.flags = wimp_ICON_SPRITE | wimp_ICON_INDIRECTED |
				wimp_ICON_HCENTRED | wimp_ICON_VCENTRED;
		icon.icon.data.indirected_sprite.id =
				(osspriteop_id) throbber->sprite_name;
		icon.icon.data.indirected_sprite.area = throbber->sprites;
		icon.icon.data.indirected_sprite.size =
				THROBBER_SPRITE_NAME_LENGTH;

		error = xwimp_create_icon(&icon, &throbber->icon);
		if (error != NULL) {
			NSLOG(netsurf, INFO, "xwimp_create_icon: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("WimpError", error->errmess);
			throbber->icon = -1;
			return false;
		}

		if (!ro_gui_throbber_icon_resize(throbber))
			return false;
	} else if (throbber->hidden && throbber->icon != -1) {
		error = xwimp_delete_icon(throbber->window, throbber->icon);
		if (error != NULL) {
			NSLOG(netsurf, INFO, "xwimp_delete_icon: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("WimpError", error->errmess);
			return false;
		}

		throbber->icon = -1;
	}

	if (throbber->icon != -1)
		ro_gui_set_icon_shaded_state(throbber->window,
				throbber->icon, throbber->shaded);

	return true;
}


/**
 * Position the icons in the throbber to take account of the currently
 * configured extent.
 *
 * \param *throbber		The throbber to update.
 * \return			true if successful; else false.
 */

bool ro_gui_throbber_icon_resize(struct throbber *throbber)
{

	if (throbber->window == NULL)
		return false;

	if (throbber->icon != -1) {
		os_error *error;
		error = xwimp_resize_icon(throbber->window, throbber->icon,
				throbber->extent.x0, throbber->extent.y0,
				throbber->extent.x1, throbber->extent.y1);
		if (error != NULL) {
			NSLOG(netsurf, INFO, "xwimp_resize_icon: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("WimpError", error->errmess);
			throbber->icon = -1;
			return false;
		}
	}

	return true;
}


/* This is an exported interface documented in throbber.h */

bool ro_gui_throbber_hide(struct throbber *throbber, bool hide)
{
	if (throbber == NULL || throbber->hidden == hide)
		return (throbber == NULL) ? false : true;

	throbber->hidden = hide;

	return ro_gui_throbber_icon_update(throbber);
}


/* This is an exported interface documented in throbber.h */

bool ro_gui_throbber_help_suffix(struct throbber *throbber, wimp_i i,
		os_coord *mouse, wimp_window_state *state,
		wimp_mouse_state buttons, const char **suffix)
{
	os_coord			pos;

	if (throbber == NULL || throbber->hidden)
		return false;

	/* Check that the click was within our part of the window. */

	pos.x = mouse->x - state->visible.x0 + state->xscroll;
	pos.y = mouse->y - state->visible.y1 + state->yscroll;

	if (pos.x < throbber->extent.x0 || pos.x > throbber->extent.x1 ||
			pos.y < throbber->extent.y0 ||
			pos.y > throbber->extent.y1)
		return false;

	/* Return a hard-coded icon number that matches the one that was
	 * always allocated to the throbber in a previous implementation.
	 * If Messages can be updated, this could be changed.
	 */

	if (i == throbber->icon)
		*suffix = "16";
	else
		*suffix = "";

	return true;
}


/* This is an exported interface documented in throbber.h */

bool ro_gui_throbber_animate(struct throbber *throbber)
{
	os_t	t;
	char	sprite_name[THROBBER_SPRITE_NAME_LENGTH];

	if (throbber == NULL || throbber->hidden)
		return (throbber == NULL) ? false : true;

	xos_read_monotonic_time(&t);

	/* Drop out if we're not ready for the next frame, unless this
	 * call is to start animation from a stopped throbber (ie. if
	 * the current frame is 0).
	 */

	if ((t < (throbber->last_update + THROBBER_ANIMATE_INTERVAL)) &&
			(throbber->current_frame > 0))
		return true;

	throbber->last_update = t;
	throbber->current_frame++;

	if (throbber->current_frame > throbber->max_frame)
		throbber->current_frame = 1;

	snprintf(sprite_name, THROBBER_SPRITE_NAME_LENGTH,
			"throbber%i", throbber->current_frame);
	ro_gui_set_icon_string(throbber->window, throbber->icon,
			sprite_name, true);

	if (throbber->force_redraw)
		ro_gui_force_redraw_icon(throbber->window, throbber->icon);

	return true;
}


/* This is an exported interface documented in throbber.h */

bool ro_gui_throbber_stop(struct throbber *throbber)
{
	char	sprite_name[THROBBER_SPRITE_NAME_LENGTH];

	if (throbber == NULL || throbber->hidden ||
			throbber->current_frame == 0)
		return (throbber == FALSE) ? false : true;

	throbber->current_frame = 0;
	throbber->last_update = 0;

	strcpy(sprite_name, "throbber0");
	ro_gui_set_icon_string(throbber->window, throbber->icon,
			sprite_name, true);

	if (throbber->force_redraw)
		ro_gui_force_redraw_icon(throbber->window, throbber->icon);

	return true;
}
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/*
 * Copyright 2005 Richard Wilson <info@tinct.net>
 * Copyright 2011 Stephen Fryatt <stevef@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Throbber (interface).
 */

#ifndef _NETSURF_RISCOS_THROBBER_H_
#define _NETSURF_RISCOS_THROBBER_H_

#include <stdbool.h>
#include "riscos/theme.h"

struct throbber;


/**
 * Create a new throbber widget.
 *
 * \param *theme		The theme to apply (or NULL for the default).
 * \return			A throbber handle, or NULL on failure.
 */

struct throbber *ro_gui_throbber_create(struct theme_descriptor *theme);

/**
 * Place a throbber into a toolbar window and initialise any theme-specific
 * settings.  Any previous incarnation of the throbber will be forgotten: this
 * is for use when a new toolbar is being created, or when a toolbar has been
 * deleted and rebuilt following a theme change.
 *
 * \param *throbber		The throbber to rebuild.
 * \param *theme		The theme to apply (or NULL for current).
 * \param style			The theme style to apply.
 * \param window		The window that the throbber is in.
 * \param shaded		true if the bar should be throbber; else false.
 * \return			true on success; else false.
 */

bool ro_gui_throbber_rebuild(struct throbber *throbber,
		struct theme_descriptor *theme, theme_style style,
		wimp_w window, bool shaded);


/**
 * Destroy a throbber widget.
 *
 * \param *throbber		The throbber to destroy.
 */

void ro_gui_throbber_destroy(struct throbber *throbber);


/**
 * Return the MINIMUM dimensions required by the throbber, in RO units,
 * allowing for the current theme.
 *
 * \param *throbber		The throbber of interest.
 * \param *width		Return the required width.
 * \param *height		Return the required height.
 * \return			true if values are returned; else false.
 */

bool ro_gui_throbber_get_dims(struct throbber *throbber,
		int *width, int *height);


/**
 * Set or update the dimensions to be used by the throbber in RO units
 *
 * If these are greater than the minimum required, the throbber will fill
 * the extended space; if less, the call will fail.
 *
 * \param throbber The throbber to update.
 * \param x0       top left of bounding box x coordinate
 * \param y0       top left of bounding box y coordinate
 * \param x1       bottom right of bounding box x coordinate
 * \param y1       bottom right of bounding box y coordinate
 * \return true if size updated; else false.
 */

bool ro_gui_throbber_set_extent(struct throbber *throbber,
		int x0, int y0, int x1, int y1);


/**
 * Show or hide a throbber.
 *
 * \param *throbber		The throbber to hide.
 * \param hide			true to hide the throbber; false to show it.
 * \return			true if successful; else false.
 */

bool ro_gui_throbber_hide(struct throbber *throbber, bool hide);


/**
 * Translate mouse data into an interactive help message for the throbber.
 *
 * \param throbber   The throbber to process.
 * \param i          The wimp icon under the pointer.
 * \param screenpos  The screen position.
 * \param state      The toolbar window state.
 * \param buttons    The mouse button state.
 * \param suffix     Return a help token suffix, or "" for none.
 * \return true if handled exclusively; else false.
 */

bool ro_gui_throbber_help_suffix(struct throbber *throbber, wimp_i i,
		os_coord *screenpos, wimp_window_state *state,
		wimp_mouse_state buttons, const char **suffix);

/**
 * Start or update the amimation of a throbber.
 *
 * \param *throbber		The throbber to amimate.
 */

bool ro_gui_throbber_animate(struct throbber *throbber);


/**
 * Stop the amimation of a throbber.
 *
 * \param *throbber		The throbber to amimate.
 */

bool ro_gui_throbber_stop(struct throbber *throbber);

#endif








netsurf-vince/pdf/frontends/riscos/gui/url_bar.c

/*
 * Copyright 2004, 2005 Richard Wilson <info@tinct.net>
 * Copyright 2011-2014 Stephen Fryatt <stevef@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * RISC OS URL bar implementation.
 *
 * The treeview resources are retrieved from resource url necessitating
 * the use of the hlcache content interface.
 */

#include <stddef.h>
#include "oslib/wimp.h"

#include "utils/log.h"
#include "utils/messages.h"
#include "netsurf/browser_window.h"
#include "netsurf/plotters.h"
#include "netsurf/content.h"
#include "content/hlcache.h"

#include "riscos/gui.h"
#include "riscos/hotlist.h"
#include "riscos/url_suggest.h"
#include "riscos/wimp.h"
#include "riscos/wimp_event.h"
#include "riscos/wimputils.h"
#include "riscos/window.h"
#include "riscos/ucstables.h"
#include "riscos/filetype.h"
#include "riscos/gui/url_bar.h"

#define URLBAR_HEIGHT 52
#define URLBAR_FAVICON_SIZE 16
#define URLBAR_HOTLIST_SIZE 17
#define URLBAR_PGINFO_WIDTH ((26) * 2)
#define URLBAR_FAVICON_WIDTH ((5 + URLBAR_FAVICON_SIZE + 5) * 2)
#define URLBAR_HOTLIST_WIDTH ((5 + URLBAR_HOTLIST_SIZE + 5) * 2)
#define URLBAR_MIN_WIDTH 52
#define URLBAR_GRIGHT_GUTTER 8

#define URLBAR_PGINFO_NAME_LENGTH 12
#define URLBAR_FAVICON_NAME_LENGTH 12

struct url_bar {
	/** The applied theme (or NULL to use the default) */
	struct theme_descriptor	*theme;

	/** The widget dimensions. */
	int			x_min, y_min;

	/** The window and icon details. */
	wimp_w			window;
	os_box			extent;
	osspriteop_area		*sprites;

	wimp_i			container_icon;

	bool			hidden;
	bool			display;
	bool			shaded;

	struct {
		char		sprite[URLBAR_PGINFO_NAME_LENGTH];
		os_box		extent;
	} pginfo;

	struct {
		char		sprite[URLBAR_FAVICON_NAME_LENGTH];
		int		type;
		struct hlcache_handle *content;
		os_box		extent;
		os_coord	offset;
		int		width;
		int		height;
	} favicon;

	struct {
		wimp_i		icon;
		char		*buffer;
		size_t		size;
		char		*buffer_utf8;
	} text;

	struct {
		wimp_i		icon;
		int		x;
		int		y;
	} suggest;

	struct {
		bool			set;
		os_box			extent;
		os_coord		offset;
	} hotlist;
};

static char text_validation[] = "Pptr_write;KN";
static char suggest_icon[] = "gright";
static char suggest_validation[] = "R5;Sgright,pgright";
static char null_text_string[] = "";

/** Treeview content resource data */
struct url_bar_resource {
	const char *url;
	struct hlcache_handle *c;
	int height;
	bool ready;
};

enum url_bar_resource_id {
	URLBAR_RES_HOTLIST_ADD = 0,
	URLBAR_RES_HOTLIST_REMOVE,
	URLBAR_RES_LAST
};

/** Treeview content resources */
static struct url_bar_resource url_bar_res[URLBAR_RES_LAST] = {
	{ "resource:icons/hotlist-add.png", NULL, 0, false },
	{ "resource:icons/hotlist-rmv.png", NULL, 0, false }
};


/**
 * Position the icons in the URL bar to take account of the currently
 * configured extent.
 *
 * \param *url_bar The URL bar to update.
 * \param full true to resize everything;
 *             false to move only the right-hand end of the bar.
 * \return true if successful; else false.
 */
static bool ro_gui_url_bar_icon_resize(struct url_bar *url_bar, bool full)
{
	int x0, y0, x1, y1;
	int centre;
	os_error *error;
	os_coord eig = {1, 1};
	wimp_caret caret;

	if ((url_bar == NULL) ||
	    (url_bar->window == NULL)) {
		return false;
	}

	/* calculate 1px in OS units */
	ro_convert_pixels_to_os_units(&eig, (os_mode) -1);

	/* The vertical centre line of the widget's extent. */
	centre = url_bar->extent.y0 +
		(url_bar->extent.y1 - url_bar->extent.y0) / 2;

	/* Position the container icon. */
	if (url_bar->container_icon != -1) {
		x0 = url_bar->extent.x0;
		x1 = url_bar->extent.x1 -
			url_bar->suggest.x - URLBAR_GRIGHT_GUTTER;

		y0 = centre - (URLBAR_HEIGHT / 2);
		y1 = y0 + URLBAR_HEIGHT;

		error = xwimp_resize_icon(url_bar->window,
					  url_bar->container_icon,
					  x0, y0, x1, y1);
		if (error != NULL) {
			NSLOG(netsurf, INFO,
			      "xwimp_resize_icon: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("WimpError", error->errmess);
			url_bar->container_icon = -1;
			return false;
		}
	}

	/* Position the URL Suggest icon. */
	if (url_bar->suggest.icon != -1) {
		x0 = url_bar->extent.x1 - url_bar->suggest.x;
		x1 = url_bar->extent.x1;

		y0 = centre - (url_bar->suggest.y / 2);
		y1 = y0 + url_bar->suggest.y;

		error = xwimp_resize_icon(url_bar->window,
					  url_bar->suggest.icon,
					  x0, y0, x1, y1);
		if (error != NULL) {
			NSLOG(netsurf, INFO,
			      "xwimp_resize_icon: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("WimpError", error->errmess);
			url_bar->suggest.icon = -1;
			return false;
		}
	}

	/* Position the Text icon. */
	if (url_bar->text.icon != -1) {
		x0 = url_bar->extent.x0 + URLBAR_PGINFO_WIDTH + URLBAR_FAVICON_WIDTH;
		x1 = url_bar->extent.x1 - eig.x - URLBAR_HOTLIST_WIDTH -
			url_bar->suggest.x - URLBAR_GRIGHT_GUTTER;

		y0 = centre - (URLBAR_HEIGHT / 2) + eig.y;
		y1 = y0 + URLBAR_HEIGHT - 2 * eig.y;

		error = xwimp_resize_icon(url_bar->window,
					  url_bar->text.icon,
					  x0, y0, x1, y1);
		if (error != NULL) {
			NSLOG(netsurf, INFO,
			      "xwimp_resize_icon: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("WimpError", error->errmess);
			url_bar->text.icon = -1;
			return false;
		}

		if (xwimp_get_caret_position(&caret) == NULL) {
			if ((caret.w == url_bar->window) &&
			    (caret.i == url_bar->text.icon)) {
				xwimp_set_caret_position(url_bar->window,
							 url_bar->text.icon,
							 caret.pos.x,
							 caret.pos.y,
							 -1,
							 caret.index);
			}
		}
	}

	/* Position the page info icon. */
	url_bar->pginfo.extent.x0 = url_bar->extent.x0 + eig.x;
	url_bar->pginfo.extent.x1 = url_bar->extent.x0 + URLBAR_PGINFO_WIDTH;
	url_bar->pginfo.extent.y0 = centre - (URLBAR_HEIGHT / 2) + eig.y;
	url_bar->pginfo.extent.y1 = url_bar->pginfo.extent.y0 + URLBAR_HEIGHT
		- 2 * eig.y;

	/* Position the Favicon icon. */
	url_bar->favicon.extent.x0 = url_bar->extent.x0 + URLBAR_PGINFO_WIDTH ;
	url_bar->favicon.extent.x1 = url_bar->extent.x0 + URLBAR_PGINFO_WIDTH + URLBAR_FAVICON_WIDTH;
	url_bar->favicon.extent.y0 = centre - (URLBAR_HEIGHT / 2) + eig.y;
	url_bar->favicon.extent.y1 = url_bar->favicon.extent.y0 + URLBAR_HEIGHT
		- 2 * eig.y;

	/* Position the Hotlist icon. */
	url_bar->hotlist.extent.x0 = url_bar->extent.x1 - eig.x -
		URLBAR_HOTLIST_WIDTH - url_bar->suggest.x -
		URLBAR_GRIGHT_GUTTER;
	url_bar->hotlist.extent.x1 = url_bar->hotlist.extent.x0 +
		URLBAR_HOTLIST_WIDTH;
	url_bar->hotlist.extent.y0 = centre - (URLBAR_HEIGHT / 2) + eig.y;
	url_bar->hotlist.extent.y1 = url_bar->hotlist.extent.y0 + URLBAR_HEIGHT
		- 2 * eig.y;

	url_bar->hotlist.offset.x = ((url_bar->hotlist.extent.x1 -
				      url_bar->hotlist.extent.x0) -
				     (URLBAR_HOTLIST_SIZE * 2)) / 2;
	url_bar->hotlist.offset.y = ((url_bar->hotlist.extent.y1 -
				      url_bar->hotlist.extent.y0) -
				     (URLBAR_HOTLIST_SIZE * 2)) / 2 - 1;

	return true;
}


/**
 * Create or delete a URL bar's icons if required to bring it into sync with
 * the current hidden setting.
 *
 * \param *url_bar The URL bar to update.
 * \return true if successful; else false.
 */
static bool ro_gui_url_bar_icon_update(struct url_bar *url_bar)
{
	wimp_icon_create icon;
	os_error *error;
	bool resize;

	if ((url_bar == NULL) ||
	    (url_bar->window == NULL)) {
		return false;
	}

	icon.w = url_bar->window;
	icon.icon.extent.x0 = 0;
	icon.icon.extent.y0 = 0;
	icon.icon.extent.x1 = 0;
	icon.icon.extent.y1 = 0;

	resize = false;

	/* Create or delete the container icon. */

	if (!url_bar->hidden && url_bar->container_icon == -1) {
		icon.icon.flags = wimp_ICON_BORDER |
			(wimp_COLOUR_BLACK << wimp_ICON_FG_COLOUR_SHIFT) |
			(wimp_BUTTON_DOUBLE_CLICK_DRAG << wimp_ICON_BUTTON_TYPE_SHIFT);
		error = xwimp_create_icon(&icon, &url_bar->container_icon);
		if (error != NULL) {
			NSLOG(netsurf, INFO,
			      "xwimp_create_icon: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("WimpError", error->errmess);
			url_bar->container_icon = -1;
			return false;
		}

		resize = true;
	} else if ((url_bar->hidden) &&
		   (url_bar->container_icon != -1)) {
		error = xwimp_delete_icon(url_bar->window,
					  url_bar->container_icon);
		if (error != NULL) {
			NSLOG(netsurf, INFO,
			      "xwimp_delete_icon: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("WimpError", error->errmess);
			return false;
		}

		url_bar->container_icon = -1;
	}

	/* Create or delete the text icon. */
	if (!url_bar->hidden &&
	    url_bar->text.icon == -1) {
		icon.icon.data.indirected_text.text = url_bar->text.buffer;
		icon.icon.data.indirected_text.validation = text_validation;
		icon.icon.data.indirected_text.size = url_bar->text.size;
		icon.icon.flags = wimp_ICON_TEXT |
			wimp_ICON_INDIRECTED |
			wimp_ICON_VCENTRED |
			wimp_ICON_FILLED |
			(wimp_COLOUR_BLACK << wimp_ICON_FG_COLOUR_SHIFT);

		if (url_bar->display) {
			icon.icon.flags |= (wimp_BUTTON_NEVER <<
					    wimp_ICON_BUTTON_TYPE_SHIFT);
		} else {
			icon.icon.flags |= (wimp_BUTTON_WRITE_CLICK_DRAG <<
					    wimp_ICON_BUTTON_TYPE_SHIFT);
		}
		error = xwimp_create_icon(&icon, &url_bar->text.icon);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xwimp_create_icon: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("WimpError", error->errmess);
			url_bar->text.icon = -1;
			return false;
		}

		resize = true;

	} else if (url_bar->hidden &&
		   url_bar->text.icon != -1) {
		error = xwimp_delete_icon(url_bar->window,
					  url_bar->text.icon);
		if (error != NULL) {
			NSLOG(netsurf, INFO,
			      "xwimp_delete_icon: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("WimpError", error->errmess);
			return false;
		}

		url_bar->text.icon = -1;
	}

	/* Create or delete the suggest icon. */
	if (!url_bar->hidden &&
	    url_bar->suggest.icon == -1) {
		icon.icon.data.indirected_text.text = null_text_string;
		icon.icon.data.indirected_text.size = 1;
		icon.icon.data.indirected_text.validation = suggest_validation;
		icon.icon.flags = wimp_ICON_TEXT |
			wimp_ICON_SPRITE |
			wimp_ICON_INDIRECTED |
			wimp_ICON_HCENTRED |
			wimp_ICON_VCENTRED |
			(wimp_BUTTON_CLICK << wimp_ICON_BUTTON_TYPE_SHIFT);

		error = xwimp_create_icon(&icon, &url_bar->suggest.icon);
		if (error) {
			NSLOG(netsurf, INFO, "xwimp_create_icon: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("WimpError", error->errmess);
			return false;
		}

		if (!url_bar->display)
			ro_gui_wimp_event_register_menu_gright(url_bar->window,
							       wimp_ICON_WINDOW,
							       url_bar->suggest.icon,
							       ro_gui_url_suggest_menu);

		if (!ro_gui_url_bar_update_urlsuggest(url_bar)) {
			return false;
		}

		resize = true;

	} else if (url_bar->hidden &&
		   url_bar->suggest.icon != -1) {
		ro_gui_wimp_event_deregister(url_bar->window,
					     url_bar->suggest.icon);
		error = xwimp_delete_icon(url_bar->window,
					  url_bar->suggest.icon);
		if (error != NULL) {
			NSLOG(netsurf, INFO,
			      "xwimp_delete_icon: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("WimpError", error->errmess);
			return false;
		}

		url_bar->suggest.icon = -1;
	}

	/* If any icons were created, resize the bar. */
	if (resize && !ro_gui_url_bar_icon_resize(url_bar, true)) {
		return false;
	}

	/* If there are any icons, apply shading as necessary. */
	if (url_bar->container_icon != -1) {
		ro_gui_set_icon_shaded_state(url_bar->window,
					     url_bar->container_icon,
					     url_bar->shaded);
	}

	if (url_bar->text.icon != -1) {
		ro_gui_set_icon_shaded_state(url_bar->window,
					     url_bar->text.icon,
					     url_bar->shaded);
	}

	if (url_bar->suggest.icon != -1) {
		ro_gui_set_icon_shaded_state(url_bar->window,
					     url_bar->suggest.icon,
					     url_bar->shaded);
	}

	return true;
}


/**
 * Set the state of a URL Bar's hotlist icon.
 *
 * \param *url_bar The URL Bar to update.
 * \param set TRUE to set the hotlist icon; FALSE to clear it.
 */
static void ro_gui_url_bar_set_hotlist(struct url_bar *url_bar, bool set)
{
	if (url_bar == NULL ||
	    set == url_bar->hotlist.set) {
		return;
	}

	url_bar->hotlist.set = set;

	if (!url_bar->hidden) {
		xwimp_force_redraw(url_bar->window,
				   url_bar->hotlist.extent.x0,
				   url_bar->hotlist.extent.y0,
				   url_bar->hotlist.extent.x1,
				   url_bar->hotlist.extent.y1);
	}
}


/**
 * Callback for hlcache.
 */
static nserror
ro_gui_url_bar_res_cb(hlcache_handle *handle,
		      const hlcache_event *event, void *pw)
{
	struct url_bar_resource *r = pw;

	switch (event->type) {
	case CONTENT_MSG_READY:
	case CONTENT_MSG_DONE:
		r->ready = true;
		r->height = content_get_height(handle);
		break;

	default:
		break;
	}

	return NSERROR_OK;
}


/* This is an exported interface documented in url_bar.h */
struct url_bar *ro_gui_url_bar_create(struct theme_descriptor *theme)
{
	struct url_bar *url_bar;

	/* Allocate memory. */

	url_bar = malloc(sizeof(struct url_bar));
	if (url_bar == NULL) {
		NSLOG(netsurf, INFO, "No memory for malloc()");
		return NULL;
	}

	/* Set up default parameters. */

	url_bar->theme = theme;
	url_bar->sprites = ro_gui_theme_get_sprites(theme);

	url_bar->display = false;
	url_bar->shaded = false;

	url_bar->x_min = URLBAR_FAVICON_WIDTH + URLBAR_MIN_WIDTH +
		URLBAR_HOTLIST_WIDTH;
	url_bar->y_min = URLBAR_HEIGHT;

	url_bar->extent.x0 = 0;
	url_bar->extent.y0 = 0;
	url_bar->extent.x1 = 0;
	url_bar->extent.y1 = 0;

	url_bar->window = NULL;
	url_bar->container_icon = -1;
	url_bar->text.icon = -1;
	url_bar->suggest.icon = -1;

	url_bar->pginfo.extent.x0 = 0;
	url_bar->pginfo.extent.y0 = 0;
	url_bar->pginfo.extent.x1 = 0;
	url_bar->pginfo.extent.y1 = 0;
	strncpy(url_bar->pginfo.sprite,
		"pgiinternal",
		URLBAR_PGINFO_NAME_LENGTH);

	url_bar->favicon.extent.x0 = 0;
	url_bar->favicon.extent.y0 = 0;
	url_bar->favicon.extent.x1 = 0;
	url_bar->favicon.extent.y1 = 0;
	url_bar->favicon.width = 0;
	url_bar->favicon.height = 0;
	url_bar->favicon.content = NULL;
	url_bar->favicon.type = 0;
	strncpy(url_bar->favicon.sprite,
		"Ssmall_xxx",
		URLBAR_FAVICON_NAME_LENGTH);

	url_bar->hotlist.set = false;
	url_bar->hotlist.extent.x0 = 0;
	url_bar->hotlist.extent.y0 = 0;
	url_bar->hotlist.extent.x1 = 0;
	url_bar->hotlist.extent.y1 = 0;

	url_bar->text.size = RO_GUI_MAX_URL_SIZE;
	url_bar->text.buffer = malloc(url_bar->text.size);
	if (url_bar->text.buffer == NULL) {
		free(url_bar);
		return NULL;
	}
	url_bar->text.buffer[0] = 0;
	url_bar->text.buffer_utf8 = NULL;

	url_bar->hidden = false;

	return url_bar;
}


/* This is an exported interface documented in url_bar.h */
bool
ro_gui_url_bar_rebuild(struct url_bar *url_bar,
		       struct theme_descriptor *theme,
		       theme_style style,
		       wimp_w window,
		       bool display,
		       bool shaded)
{
	if (url_bar == NULL) {
		return false;
	}

	url_bar->theme = theme;
	url_bar->window = window;

	url_bar->display = display;
	url_bar->shaded = shaded;

	url_bar->container_icon = -1;
	url_bar->text.icon = -1;
	url_bar->suggest.icon = -1;

	ro_gui_wimp_get_sprite_dimensions((osspriteop_area *) -1,
					  suggest_icon,
					  &url_bar->suggest.x,
					  &url_bar->suggest.y);

	url_bar->x_min = URLBAR_PGINFO_WIDTH +
		URLBAR_FAVICON_WIDTH +
		URLBAR_MIN_WIDTH +
		URLBAR_HOTLIST_WIDTH +
		URLBAR_GRIGHT_GUTTER +
		url_bar->suggest.x;

	url_bar->y_min = (url_bar->suggest.y > URLBAR_HEIGHT) ?
		url_bar->suggest.y : URLBAR_HEIGHT;

	return ro_gui_url_bar_icon_update(url_bar);
}


/* This is an exported interface documented in url_bar.h */
void ro_gui_url_bar_destroy(struct url_bar *url_bar)
{
	if (url_bar == NULL) {
		return;
	}

	if (url_bar->text.buffer_utf8 != NULL) {
		free(url_bar->text.buffer_utf8);
	}

	if (url_bar->text.buffer != NULL) {
		free(url_bar->text.buffer);
	}

	free(url_bar);
}


/* This is an exported interface documented in url_bar.h */
bool ro_gui_url_bar_get_dims(struct url_bar *url_bar, int *width, int *height)
{
	if (url_bar == NULL) {
		return false;
	}

	if (url_bar->x_min != -1 &&
	    url_bar->y_min != -1) {
		if (width != NULL) {
			*width = url_bar->x_min;
		}
		if (height != NULL) {
			*height = url_bar->y_min;
		}

		return true;
	}

	return false;
}


/* This is an exported interface documented in url_bar.h */
bool
ro_gui_url_bar_set_extent(struct url_bar *url_bar,
			  int x0, int y0, int x1, int y1)
{
	bool stretch;

	if (url_bar == NULL) {
		return false;
	}

	if ((x1 - x0) < url_bar->x_min ||
	    (y1 - y0) < url_bar->y_min) {
		return false;
	}

	if (url_bar->extent.x0 == x0 &&
	    url_bar->extent.y0 == y0 &&
	    url_bar->extent.x1 == x1 &&
	    url_bar->extent.y1 == y1) {
		return true;
	}

	/* If it's only the length that changes, less needs to be updated. */
	stretch = (url_bar->extent.x0 == x0 &&
		   url_bar->extent.y0 == y0 &&
		   url_bar->extent.y1 == y1) ? true : false;

	/* Redraw the relevant bits of the toolbar. */
	if (url_bar->window != NULL &&
	    !url_bar->hidden) {
		if (stretch) {
			xwimp_force_redraw(url_bar->window,
					   x0 + URLBAR_PGINFO_WIDTH + URLBAR_FAVICON_WIDTH, y0,
					   (x1 > url_bar->extent.x1) ?
					   x1 : url_bar->extent.x1, y1);
		} else {
			xwimp_force_redraw(url_bar->window,
					   url_bar->extent.x0,
					   url_bar->extent.y0,
					   url_bar->extent.x1,
					   url_bar->extent.y1);
			xwimp_force_redraw(url_bar->window, x0, y0, x1, y1);
		}
	}

	/* Reposition the URL bar icons. */
	url_bar->extent.x0 = x0;
	url_bar->extent.y0 = y0;
	url_bar->extent.x1 = x1;
	url_bar->extent.y1 = y1;

	return ro_gui_url_bar_icon_resize(url_bar, !stretch);
}


/* This is an exported interface documented in url_bar.h */
bool ro_gui_url_bar_hide(struct url_bar *url_bar, bool hide)
{
	if (url_bar == NULL || url_bar->hidden == hide)
		return (url_bar == NULL) ? false : true;

	url_bar->hidden = hide;

	return ro_gui_url_bar_icon_update(url_bar);
}


/* This is an exported interface documented in url_bar.h */
void ro_gui_url_bar_redraw(struct url_bar *url_bar, wimp_draw *redraw)
{
	wimp_icon icon;
	struct rect clip;
	bool draw_pginfo = true;
	bool draw_favicon = true;
	bool draw_hotlist = true;

	/* Test for a valid URL bar */
	if (url_bar == NULL || url_bar->hidden)
		return;

	if ((redraw->clip.x0 - (redraw->box.x0 - redraw->xscroll)) >
	    (url_bar->pginfo.extent.x1) ||
	    (redraw->clip.y0 - (redraw->box.y1 - redraw->yscroll)) >
	    (url_bar->pginfo.extent.y1) ||
	    (redraw->clip.x1 - (redraw->box.x0 - redraw->xscroll)) <
	    (url_bar->pginfo.extent.x0) ||
	    (redraw->clip.y1 - (redraw->box.y1 - redraw->yscroll)) <
	    (url_bar->pginfo.extent.y0)) {
		/* page info not in redraw area */
		draw_pginfo = false;
	}

	if ((redraw->clip.x0 - (redraw->box.x0 - redraw->xscroll)) >
	    (url_bar->favicon.extent.x1) ||
	    (redraw->clip.y0 - (redraw->box.y1 - redraw->yscroll)) >
	    (url_bar->favicon.extent.y1) ||
	    (redraw->clip.x1 - (redraw->box.x0 - redraw->xscroll)) <
	    (url_bar->favicon.extent.x0) ||
	    (redraw->clip.y1 - (redraw->box.y1 - redraw->yscroll)) <
	    (url_bar->favicon.extent.y0)) {
		/* Favicon not in redraw area */
		draw_favicon = false;
	}

	if ((redraw->clip.x0 - (redraw->box.x0 - redraw->xscroll)) >
	    (url_bar->hotlist.extent.x1) ||
	    (redraw->clip.y0 - (redraw->box.y1 - redraw->yscroll)) >
	    (url_bar->hotlist.extent.y1) ||
	    (redraw->clip.x1 - (redraw->box.x0 - redraw->xscroll)) <
	    (url_bar->hotlist.extent.x0) ||
	    (redraw->clip.y1 - (redraw->box.y1 - redraw->yscroll)) <
	    (url_bar->hotlist.extent.y0)) {
		/* Hotlist icon not in redraw area */
		draw_hotlist = false;
	}

	if (draw_pginfo) {
		icon.flags = wimp_ICON_SPRITE |
			wimp_ICON_INDIRECTED |
			wimp_ICON_FILLED |
			wimp_ICON_HCENTRED |
			wimp_ICON_VCENTRED |
			(wimp_COLOUR_WHITE << wimp_ICON_BG_COLOUR_SHIFT);
		icon.data.indirected_sprite.id = (osspriteop_id)url_bar->pginfo.sprite;
		icon.data.indirected_sprite.area = url_bar->sprites;
		icon.data.indirected_sprite.size = 12;

		icon.extent.x0 = url_bar->pginfo.extent.x0;
		icon.extent.x1 = url_bar->pginfo.extent.x1;
		icon.extent.y0 = url_bar->pginfo.extent.y0;
		icon.extent.y1 = url_bar->pginfo.extent.y1;

		xwimp_plot_icon(&icon);
	}

	if (draw_favicon) {
		if (url_bar->favicon.content == NULL) {
			icon.data.indirected_text.text = null_text_string;
			icon.data.indirected_text.validation =
				url_bar->favicon.sprite;
			icon.data.indirected_text.size = 1;
			icon.flags = wimp_ICON_TEXT | wimp_ICON_SPRITE |
				wimp_ICON_INDIRECTED |
				wimp_ICON_FILLED |
				wimp_ICON_HCENTRED |
				wimp_ICON_VCENTRED;
			icon.extent.x0 = url_bar->favicon.extent.x0;
			icon.extent.x1 = url_bar->favicon.extent.x1;
			icon.extent.y0 = url_bar->favicon.extent.y0;
			icon.extent.y1 = url_bar->favicon.extent.y1;

			xwimp_plot_icon(&icon);
		} else {
			struct content_redraw_data data;
			struct redraw_context ctx = {
				.interactive = true,
				.background_images = true,
				.plot = &ro_plotters
			};

			xwimp_set_colour(wimp_COLOUR_WHITE);
			xos_plot(os_MOVE_TO,
				 (redraw->box.x0 - redraw->xscroll) +
				 url_bar->favicon.extent.x0,
				 (redraw->box.y1 - redraw->yscroll) +
				 url_bar->favicon.extent.y0);
			xos_plot(os_PLOT_TO | os_PLOT_RECTANGLE,
				 (redraw->box.x0 - redraw->xscroll) +
				 url_bar->favicon.extent.x1,
				 (redraw->box.y1 - redraw->yscroll) +
				 url_bar->favicon.extent.y1);

			clip.x0 = (redraw->clip.x0 - ro_plot_origin_x) / 2;
			clip.y0 = (ro_plot_origin_y - redraw->clip.y0) / 2;
			clip.x1 = (redraw->clip.x1 - ro_plot_origin_x) / 2;
			clip.y1 = (ro_plot_origin_y - redraw->clip.y1) / 2;

			data.x = (url_bar->favicon.extent.x0 +
				  url_bar->favicon.offset.x) / 2;
			data.y = (url_bar->favicon.offset.y -
				  url_bar->favicon.extent.y1) / 2;
			data.width = url_bar->favicon.width;
			data.height = url_bar->favicon.height;
			data.background_colour = 0xFFFFFF;
			data.scale = 1;
			data.repeat_x = false;
			data.repeat_y = false;

			content_redraw(url_bar->favicon.content,
				       &data, &clip, &ctx);
		}
	}

	if (draw_hotlist) {
		struct content_redraw_data data;
		struct redraw_context ctx = {
			.interactive = true,
			.background_images = true,
			.plot = &ro_plotters
		};
		struct url_bar_resource *hotlist_icon = url_bar->hotlist.set ?
			&(url_bar_res[URLBAR_RES_HOTLIST_REMOVE]) :
			&(url_bar_res[URLBAR_RES_HOTLIST_ADD]);

		xwimp_set_colour(wimp_COLOUR_WHITE);
		xos_plot(os_MOVE_TO,
			 (redraw->box.x0 - redraw->xscroll) +
			 url_bar->hotlist.extent.x0,
			 (redraw->box.y1 - redraw->yscroll) +
			 url_bar->hotlist.extent.y0);
		xos_plot(os_PLOT_TO | os_PLOT_RECTANGLE,
			 (redraw->box.x0 - redraw->xscroll) +
			 url_bar->hotlist.extent.x1,
			 (redraw->box.y1 - redraw->yscroll) +
			 url_bar->hotlist.extent.y1);

		if (hotlist_icon->ready == false) {
			return;
		}

		clip.x0 = (redraw->clip.x0 - ro_plot_origin_x) / 2;
		clip.y0 = (ro_plot_origin_y - redraw->clip.y0) / 2;
		clip.x1 = (redraw->clip.x1 - ro_plot_origin_x) / 2;
		clip.y1 = (ro_plot_origin_y - redraw->clip.y1) / 2;

		data.x = (url_bar->hotlist.extent.x0 +
			  url_bar->hotlist.offset.x) / 2;
		data.y = (url_bar->hotlist.offset.y -
			  url_bar->hotlist.extent.y1) / 2;
		data.width = URLBAR_HOTLIST_SIZE;
		data.height = URLBAR_HOTLIST_SIZE;
		data.background_colour = 0xFFFFFF;
		data.scale = 1;
		data.repeat_x = false;
		data.repeat_y = false;

		content_redraw(hotlist_icon->c, &data, &clip, &ctx);
	}
}

/**
 * check if os point is inside an os box
 *
 * \param pos The coordinate of the point
 * \param box The box to check against
 * \return true if point is inside the box else false
 */
static inline bool is_point_in_box(os_coord *pos, os_box *box)
{
	if (pos->x < box->x0 ||
	    pos->x > box->x1 ||
	    pos->y < box->y0 ||
	    pos->y > box->y1) {
		return false;
	}
	return true;
}

/* This is an exported interface documented in url_bar.h */
bool
ro_gui_url_bar_click(struct url_bar *url_bar,
		     wimp_pointer *pointer,
		     wimp_window_state *state,
		     url_bar_action *action)
{
	os_coord pos;

	if (url_bar == NULL || url_bar->hidden ||
	    url_bar->display || url_bar->shaded) {
		return false;
	}

	/* Check that the click was within our part of the window. */
	pos.x = pointer->pos.x - state->visible.x0 + state->xscroll;
	pos.y = pointer->pos.y - state->visible.y1 + state->yscroll;

	if (!is_point_in_box(&pos, &url_bar->extent)) {
		return false;
	}

	/* If we have a Select or Adjust click, check if it originated on the
	 * hotlist icon; if it did, return an event.
	 */
	if (pointer->buttons == wimp_SINGLE_SELECT ||
	    pointer->buttons == wimp_SINGLE_ADJUST) {
		if (is_point_in_box(&pos, &url_bar->hotlist.extent)) {
			if (pointer->buttons == wimp_SINGLE_SELECT &&
			    action != NULL) {
				*action = TOOLBAR_URL_SELECT_HOTLIST;
			} else if (pointer->buttons == wimp_SINGLE_ADJUST &&
				   action != NULL) {
				*action = TOOLBAR_URL_ADJUST_HOTLIST;
			}
			return true;
		}

		if (is_point_in_box(&pos, &url_bar->pginfo.extent)) {
			if (pointer->buttons == wimp_SINGLE_SELECT &&
			    action != NULL) {
				*action = TOOLBAR_URL_SELECT_PGINFO;
			} else if (pointer->buttons == wimp_SINGLE_ADJUST &&
				   action != NULL) {
				*action = TOOLBAR_URL_ADJUST_PGINFO;
			}
			return true;
		}

	}

	/* If we find a Select or Adjust drag, check if it originated on the
	 * URL bar or over the favicon.  If either, then return an event.
	 */
	if (pointer->buttons == wimp_DRAG_SELECT ||
	    pointer->buttons == wimp_DRAG_ADJUST) {
		if (!ns_wimp_has_text_selection()) {
			if (pointer->i == url_bar->text.icon) {
				if (action != NULL) {
					*action = TOOLBAR_URL_DRAG_URL;
				}
				return true;
			}
		}

		if (is_point_in_box(&pos, &url_bar->favicon.extent)) {
			if (action != NULL) {
				*action = TOOLBAR_URL_DRAG_FAVICON;
			}
			return true;
		}
	}

	return false;
}


/* This is an exported interface documented in url_bar.h */
bool
ro_gui_url_bar_menu_prepare(struct url_bar *url_bar,
			    wimp_i i,
			    wimp_menu *menu,
			    wimp_pointer *pointer)
{
	if (url_bar == NULL ||
	    url_bar->suggest.icon != i ||
	    menu != ro_gui_url_suggest_menu) {
		return false;
	}

	if (pointer != NULL) {
		return ro_gui_url_suggest_prepare_menu();
	}

	return true;
}


/* This is an exported interface documented in url_bar.h */
bool
ro_gui_url_bar_menu_select(struct url_bar *url_bar,
			   wimp_i i,
			   wimp_menu *menu,
			   wimp_selection *selection,
			   menu_action action)
{
	const char *urltxt;
	struct gui_window *g;

	if (url_bar == NULL ||
	    url_bar->suggest.icon != i ||
	    menu != ro_gui_url_suggest_menu) {
		return false;
	}

	urltxt = ro_gui_url_suggest_get_selection(selection);
	g = ro_gui_toolbar_lookup(url_bar->window);

	if (urltxt != NULL &&
	    g != NULL &&
	    g->bw != NULL) {
		nsurl *url;
		nserror error;

		error = nsurl_create(urltxt, &url);
		if (error != NSERROR_OK) {
			ro_warn_user(messages_get_errorcode(error), 0);
		} else {
			ro_gui_window_set_url(g, url);

			browser_window_navigate(g->bw,
						url,
						NULL,
						BW_NAVIGATE_HISTORY,
						NULL,
						NULL,
						NULL);
			nsurl_unref(url);
		}
	}

	return true;
}


/* This is an exported interface documented in url_bar.h */
bool
ro_gui_url_bar_help_suffix(struct url_bar *url_bar,
			   wimp_i i,
			   os_coord *mouse,
			   wimp_window_state *state,
			   wimp_mouse_state buttons,
			   const char **suffix)
{
	os_coord pos;

	if (url_bar == NULL || url_bar->hidden) {
		return false;
	}

	/* Check that the click was within our part of the window. */

	pos.x = mouse->x - state->visible.x0 + state->xscroll;
	pos.y = mouse->y - state->visible.y1 + state->yscroll;

	if (pos.x < url_bar->extent.x0 ||
	    pos.x > url_bar->extent.x1 ||
	    pos.y < url_bar->extent.y0 ||
	    pos.y > url_bar->extent.y1) {
		return false;
	}

	/* Return hard-coded icon numbers that match the ones that were
	 * always allocated to the URL bar in a previous implementation.
	 * If Messages can be updated, this could be changed.
	 */

	if (i == url_bar->text.icon) {
		*suffix = "14";
	} else if (i == url_bar->suggest.icon) {
		*suffix = "15";
	} else if (pos.x >= url_bar->hotlist.extent.x0 &&
		   pos.x <= url_bar->hotlist.extent.x1 &&
		   pos.y >= url_bar->hotlist.extent.y0 &&
		   pos.y <= url_bar->hotlist.extent.y1) {
		*suffix = "Hot";
	} else if (pos.x >= url_bar->favicon.extent.x0 &&
		   pos.x <= url_bar->favicon.extent.x1 &&
		   pos.y >= url_bar->favicon.extent.y0 &&
		   pos.y <= url_bar->favicon.extent.y1) {
		*suffix = "Fav";
	} else {
		*suffix = "";
	}

	return true;
}


/* This is an exported interface documented in url_bar.h */
bool ro_gui_url_bar_take_caret(struct url_bar *url_bar)
{
	os_error *error;

	if (url_bar == NULL || url_bar->hidden) {
		return false;
	}

	error = xwimp_set_caret_position(url_bar->window,
					 url_bar->text.icon,
					 -1, -1, -1, 0);
	if (error) {
		NSLOG(netsurf, INFO,
		      "xwimp_set_caret_position: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);

		return false;
	}

	return true;
}


/* This is an exported interface documented in url_bar.h */
void
ro_gui_url_bar_set_url(struct url_bar *url_bar,
		       const char *url,
		       bool is_utf8,
		       bool set_caret)
{
	wimp_caret caret;
	os_error *error;
	char *local_text = NULL;
	const char *local_url;
	nsurl *n;

	if (url_bar == NULL ||
	    url_bar->text.buffer == NULL ||
	    url == NULL) {
		return;
	}

	/* Before we do anything with the URL, get it into local encoding so
	 * that behaviour is consistent with the rest of the URL Bar module
	 * (which will act on the icon's text buffer, which is always in local
	 * encoding).
	 */

	if (is_utf8) {
		nserror err;

		err = utf8_to_local_encoding(url, 0, &local_text);
		if (err != NSERROR_OK) {
			/* A bad encoding should never happen, so assert this */
			assert(err != NSERROR_BAD_ENCODING);
			NSLOG(netsurf, INFO, "utf8_to_enc failed");
			/* Paranoia */
			local_text = NULL;
		}
		local_url = (local_text != NULL) ? local_text : url;
	} else {
		local_url = url;
	}

	/* Copy the text into the icon buffer. If the text is too long, truncate
	 * for URL bar and log the full URL.
	 */
	if (strlen(local_url) >= url_bar->text.size) {
		NSLOG(netsurf, WARNING,
		      "URL too long to show in URL bar (%zu chars): %s",
		      strlen(url), url);
	}

	strncpy(url_bar->text.buffer, local_url, url_bar->text.size - 1);
	url_bar->text.buffer[url_bar->text.size - 1] = '\0';

	if (local_text != NULL) {
		free(local_text);
	}

	/* Set the hotlist flag. */
	if (nsurl_create(url, &n) == NSERROR_OK) {
		ro_gui_url_bar_set_hotlist(url_bar, ro_gui_hotlist_has_page(n));
		nsurl_unref(n);
	}

	/* If there's no icon, then there's nothing else to do... */
	if (url_bar->text.icon == -1) {
		return;
	}

	/* ...if there is, redraw the icon and fix the caret's position. */
	ro_gui_redraw_icon(url_bar->window, url_bar->text.icon);

	error = xwimp_get_caret_position(&caret);
	if (error) {
		NSLOG(netsurf, INFO,
		      "xwimp_get_caret_position: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}

	if (set_caret ||
	    (caret.w == url_bar->window &&
	     caret.i == url_bar->text.icon)) {
		const char *set_url;
		set_url = ro_gui_get_icon_string(url_bar->window,
						 url_bar->text.icon);

		error = xwimp_set_caret_position(url_bar->window,
						 url_bar->text.icon,
						 0, 0, -1,
						 strlen(set_url));
		if (error) {
			NSLOG(netsurf, INFO,
			      "xwimp_set_caret_position: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			ro_warn_user("WimpError", error->errmess);
		}
	}
}


/* This is an exported interface documented in url_bar.h */
void ro_gui_url_bar_update_hotlist(struct url_bar *url_bar)
{
	const char *url;
	nsurl *n;

	if (url_bar == NULL) {
		return;
	}

	url = (const char *) url_bar->text.buffer;
	if (url != NULL &&
	    nsurl_create(url, &n) == NSERROR_OK) {
		ro_gui_url_bar_set_hotlist(url_bar, ro_gui_hotlist_has_page(n));
		nsurl_unref(n);
	}
}


/* This is an exported interface documented in url_bar.h */
const char *ro_gui_url_bar_get_url(struct url_bar *url_bar)
{
	nserror res;

	if ((url_bar == NULL) ||
	    (url_bar->text.buffer == NULL)) {
		return NULL;
	}

	if (url_bar->text.buffer_utf8 != NULL) {
		free(url_bar->text.buffer_utf8);
		url_bar->text.buffer_utf8 = NULL;
	}

	if (url_bar->text.buffer[0] == '\0') {
		return (const char *) url_bar->text.buffer;
	}

	res = utf8_from_local_encoding(url_bar->text.buffer, 0,
				       &url_bar->text.buffer_utf8);
	if (res == NSERROR_OK) {
		return (const char *)url_bar->text.buffer_utf8;
	}

	return (const char *) url_bar->text.buffer;
}


/* This is an exported interface documented in url_bar.h */
bool ro_gui_url_bar_get_url_extent(struct url_bar *url_bar, os_box *extent)
{
	wimp_icon_state state;
	os_error *error;

	if (url_bar == NULL || url_bar->hidden) {
		return false;
	}

	if (extent == NULL) {
		return true;
	}

	state.w = url_bar->window;
	state.i = url_bar->container_icon;
	error = xwimp_get_icon_state(&state);
	if (error) {
		NSLOG(netsurf, INFO,
		      "xwimp_get_icon_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return false;
	}

	extent->x0 = state.icon.extent.x0;
	extent->y0 = state.icon.extent.y0;
	extent->x1 = state.icon.extent.x1;
	extent->y1 = state.icon.extent.y1;

	return true;
}


/* This is an exported interface documented in url_bar.h */
bool
ro_gui_url_bar_test_for_text_field_click(struct url_bar *url_bar,
					 wimp_pointer *pointer)
{
	if (url_bar == NULL ||
	    url_bar->hidden ||
	    pointer == NULL) {
		return false;
	}

	return (pointer->w == url_bar->window &&
		pointer->i == url_bar->text.icon) ? true : false;
}


/* This is an exported interface documented in url_bar.h */
bool
ro_gui_url_bar_test_for_text_field_keypress(struct url_bar *url_bar,
					    wimp_key *key)
{
	const char *url;
	nsurl *n;

	if (url_bar == NULL ||
	    url_bar->hidden ||
	    key == NULL) {
		return false;
	}

	if (key->w != url_bar->window ||
	    key->i != url_bar->text.icon) {
		return false;
	}

	/* Update hotlist indicator */

	url = (const char *) url_bar->text.buffer;
	if (url != NULL &&
	    nsurl_create(url, &n) == NSERROR_OK) {
		ro_gui_url_bar_set_hotlist(url_bar, ro_gui_hotlist_has_page(n));
		nsurl_unref(n);
	} else if (url_bar->hotlist.set) {
		ro_gui_url_bar_set_hotlist(url_bar, false);
	}

	return true;
}


/* This is an exported interface documented in url_bar.h */
bool
ro_gui_url_bar_set_site_favicon(struct url_bar *url_bar,
				struct hlcache_handle *h)
{
	content_type type = CONTENT_NONE;

	if (url_bar == NULL) {
		return false;
	}

	if (h != NULL) {
		type = content_get_type(h);
	}

	// \TODO -- Maybe test for CONTENT_ICO ???

	if (type == CONTENT_IMAGE) {
		url_bar->favicon.content = h;
		url_bar->favicon.width = content_get_width(h);
		url_bar->favicon.height = content_get_height(h);

		if (url_bar->favicon.width > URLBAR_FAVICON_SIZE) {
			url_bar->favicon.width = URLBAR_FAVICON_SIZE;
		}

		if (url_bar->favicon.height > URLBAR_FAVICON_SIZE) {
			url_bar->favicon.height = URLBAR_FAVICON_SIZE;
		}

		url_bar->favicon.offset.x = ((url_bar->favicon.extent.x1 -
					      url_bar->favicon.extent.x0) -
					     (url_bar->favicon.width * 2)) / 2;
		url_bar->favicon.offset.y = ((url_bar->favicon.extent.y1 -
					      url_bar->favicon.extent.y0) -
					     (url_bar->favicon.height * 2)) / 2;
	} else {
		url_bar->favicon.content = NULL;

		if (url_bar->favicon.type != 0) {
			snprintf(url_bar->favicon.sprite,
				 URLBAR_FAVICON_NAME_LENGTH,
				 "Ssmall_%.3x", url_bar->favicon.type);
		} else {
			snprintf(url_bar->favicon.sprite,
				 URLBAR_FAVICON_NAME_LENGTH,
				 "Ssmall_xxx");
		}
	}

	if (!url_bar->hidden) {
		xwimp_force_redraw(url_bar->window,
				   url_bar->favicon.extent.x0,
				   url_bar->favicon.extent.y0,
				   url_bar->favicon.extent.x1,
				   url_bar->favicon.extent.y1);
	}

	return true;
}


/* This is an exported interface documented in url_bar.h */
bool ro_gui_url_bar_page_info_change(struct url_bar *url_bar)
{
	browser_window_page_info_state pistate;
	const char *icon_name;
	struct gui_window *g;

	g = ro_gui_toolbar_lookup(url_bar->window);

	pistate = browser_window_get_page_info_state(g->bw);

	switch (pistate) {
	case PAGE_STATE_LOCAL:
		icon_name = "pgilocal";
		break;

	case PAGE_STATE_INSECURE:
		icon_name = "pgiinsecure";
		break;

	case PAGE_STATE_SECURE_OVERRIDE:
		icon_name = "pgiwarning";
		break;

	case PAGE_STATE_SECURE_ISSUES:
		icon_name = "pgiwarning";
		break;

	case PAGE_STATE_SECURE:
		icon_name = "pgisecure";
		break;

	case PAGE_STATE_INTERNAL:
	default:
		icon_name = "pgiinternal";
		break;
	}

	strncpy(url_bar->pginfo.sprite,	icon_name, URLBAR_PGINFO_NAME_LENGTH);

	if (!url_bar->hidden) {
		xwimp_force_redraw(url_bar->window,
				   url_bar->pginfo.extent.x0,
				   url_bar->pginfo.extent.y0,
				   url_bar->pginfo.extent.x1,
				   url_bar->pginfo.extent.y1);
	}

	return true;
}


/* This is an exported interface documented in url_bar.h */
bool
ro_gui_url_bar_set_content_favicon(struct url_bar *url_bar,
				   struct gui_window *g)
{
	int type = 0;
	char sprite[URLBAR_FAVICON_NAME_LENGTH];
	struct hlcache_handle *h;

	if (url_bar == NULL ||
	    g == NULL) {
		return false;
	}

	h = browser_window_get_content(g->bw);
	if (h != NULL) {
		type = ro_content_filetype(h);
	}

	if (type != 0) {
		snprintf(sprite, URLBAR_FAVICON_NAME_LENGTH,
			 "small_%.3x", type);

		if (!ro_gui_wimp_sprite_exists(sprite)) {
			type = 0;
		}
	}

	url_bar->favicon.type = type;

	if (url_bar->favicon.content == NULL) {
		if (type == 0) {
			snprintf(url_bar->favicon.sprite,
				 URLBAR_FAVICON_NAME_LENGTH, "Ssmall_xxx");
		} else {
			snprintf(url_bar->favicon.sprite,
				 URLBAR_FAVICON_NAME_LENGTH, "S%s", sprite);
		}

		if (!url_bar->hidden) {
			xwimp_force_redraw(url_bar->window,
					   url_bar->favicon.extent.x0,
					   url_bar->favicon.extent.y0,
					   url_bar->favicon.extent.x1,
					   url_bar->favicon.extent.y1);
		}
	}

	return true;
}


/* This is an exported interface documented in url_bar.h */
bool ro_gui_url_bar_update_urlsuggest(struct url_bar *url_bar)
{
	if (url_bar == NULL ||
	    url_bar->hidden) {
		return (url_bar == NULL) ? false : true;
	}

	if (url_bar->window != NULL &&
	    url_bar->suggest.icon != -1) {
		ro_gui_set_icon_shaded_state(url_bar->window,
					     url_bar->suggest.icon,
					     !ro_gui_url_suggest_get_menu_available());
	}

	return true;
}


/* Exported interface, documented in url_bar.h */
bool ro_gui_url_bar_init(void)
{
	int i;

	for (i = 0; i < URLBAR_RES_LAST; i++) {
		nsurl *url;
		if (nsurl_create(url_bar_res[i].url, &url) == NSERROR_OK) {
			hlcache_handle_retrieve(url,
						0,
						NULL,
						NULL,
						ro_gui_url_bar_res_cb,
						&(url_bar_res[i]),
						NULL,
						CONTENT_IMAGE,
						&(url_bar_res[i].c));
			nsurl_unref(url);
		}
	}

	return true;
}


/* Exported interface, documented in url_bar.h */
void ro_gui_url_bar_fini(void)
{
	int i;

	for (i = 0; i < URLBAR_RES_LAST; i++) {
		hlcache_handle_release(url_bar_res[i].c);
	}
}
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/*
 * Copyright 2005 Richard Wilson <info@tinct.net>
 * Copyright 2011 Stephen Fryatt <stevef@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * URL bars (interface).
 */

#ifndef _NETSURF_RISCOS_URLBAR_H_
#define _NETSURF_RISCOS_URLBAR_H_

#include <stdbool.h>
#include "riscos/menus.h"
#include "riscos/theme.h"

/* A list of possible URL bar actions. */

typedef enum {
	TOOLBAR_URL_NONE = 0,		/* Special case: no action */
	TOOLBAR_URL_DRAG_URL,
	TOOLBAR_URL_DRAG_FAVICON,
	TOOLBAR_URL_SELECT_HOTLIST,
	TOOLBAR_URL_ADJUST_HOTLIST,
	TOOLBAR_URL_SELECT_PGINFO,
	TOOLBAR_URL_ADJUST_PGINFO
} url_bar_action;

struct url_bar;
struct hlcache_handle;
struct gui_window;

/**
 * Initialise the url bar module.
 *
 * \return			True iff success, else false.
 */

bool ro_gui_url_bar_init(void);

/**
 * Finalise the url bar module
 */

void ro_gui_url_bar_fini(void);

/**
 * Create a new url bar widget.
 *
 * \param *theme		The theme to apply (or NULL for the default).
 * \return			A url bar handle, or NULL on failure.
 */

struct url_bar *ro_gui_url_bar_create(struct theme_descriptor *theme);


/**
 * Place a URL bar into a toolbar window and initialise any theme-specific
 * settings.  Any previous incarnation of the bar will be forgotten: this
 * is for use when a new toolbar is being created, or when a toolbar has been
 * deleted and rebuilt following a theme change.
 *
 * \param *url_bar		The URL bar to rebuild.
 * \param *theme		The theme to apply (or NULL for current).
 * \param style			The theme style to apply.
 * \param window		The window that the bar is in.
 * \param display		true if the bar should be for display only.
 * \param shaded		true if the bar should be shaded; else false.
 * \return			true on success; else false.
 */

bool ro_gui_url_bar_rebuild(struct url_bar *url_bar,
		struct theme_descriptor *theme, theme_style style,
		wimp_w window, bool display, bool shaded);


/**
 * Destroy a url bar widget.
 *
 * \param *url_bar		The url bar to destroy.
 */

void ro_gui_url_bar_destroy(struct url_bar *url_bar);


/**
 * Return the MINIMUM dimensions required by the URL bar, in RO units,
 * allowing for the current theme.
 *
 * \param *url_bar		The URL bar of interest.
 * \param *width		Return the required width.
 * \param *height		Return the required height.
 * \return			true if values are returned; else false.
 */

bool ro_gui_url_bar_get_dims(struct url_bar *url_bar,
		int *width, int *height);


/**
 * Set or update the dimensions to be used by the URL bar, in RO units.
 * If these are greater than the minimum required, the URL bar will fill
 * the extended space; if less, the call will fail.
 *
 * \param *url_bar		The URL bar to update.
 * \param x0			The minimum X window position.
 * \param y0			The minimum Y window position.
 * \param x1			The maximum X window position.
 * \param y1			The maximum Y window position.
 * \return			true if size updated; else false.
 */

bool ro_gui_url_bar_set_extent(struct url_bar *url_bar,
		int x0, int y0, int x1, int y1);


/**
 * Show or hide a URL bar.
 *
 * \param *url_bar		The URL bar to hide.
 * \param hide			true to hide the bar; false to show it.
 * \return			true if successful; else false.
 */

bool ro_gui_url_bar_hide(struct url_bar *url_bar, bool hide);


/**
 * Handle redraw event rectangles in a URL bar.
 *
 * \param *url_bar		The URL bar to use.
 * \param *redraw		The Wimp redraw rectangle to process.
 */

void ro_gui_url_bar_redraw(struct url_bar *url_bar, wimp_draw *redraw);


/**
 * Handle mouse clicks in a URL bar.
 *
 * \param *url_bar		The URL bar to use.
 * \param *pointer		The Wimp mouse click event data.
 * \param *state		The toolbar window state.
 * \param *action		Returns the selected action, or
 *				TOOLBAR_URL_NONE.
 * \return			true if the event was handled exclusively;
 *				else false.
 */

bool ro_gui_url_bar_click(struct url_bar *url_bar,
		wimp_pointer *pointer, wimp_window_state *state,
		url_bar_action *action);


/**
 * Process offered menu prepare events from the parent window.
 *
 * \param *url_bar		The URL bar in question.
 * \param i			The icon owning the menu.
 * \param *menu			The menu to be prepared.
 * \param *pointer		The Wimp Pointer data from the event.
 * \return			true if the event is claimed; else false.
 */

bool ro_gui_url_bar_menu_prepare(struct url_bar *url_bar, wimp_i i,
		wimp_menu *menu, wimp_pointer *pointer);


/**
 * Process offered menu select events from the parent window.
 *
 * \param *url_bar		The URL bar in question.
 * \param i			The icon owning the menu.
 * \param *menu			The menu to be prepared.
 * \param *selection		The wimp menu selection data.
 * \param action		The selected menu action.
 * \return			true if the event is claimed; else false.
 */

bool ro_gui_url_bar_menu_select(struct url_bar *url_bar, wimp_i i,
		wimp_menu *menu, wimp_selection *selection, menu_action action);


/**
 * Translate mouse data into an interactive help message for the URL bar.
 *
 * \param *url_bar		The URL bar to process.
 * \param i			The wimp icon under the pointer.
 * \param *mouse		The mouse position.
 * \param *state		The toolbar window state.
 * \param buttons		The mouse button state.
 * \param **suffix		Return a help token suffix, or "" for none.
 * \return			true if handled exclusively; else false.
 */

bool ro_gui_url_bar_help_suffix(struct url_bar *url_bar, wimp_i i,
		os_coord *mouse, wimp_window_state *state,
		wimp_mouse_state buttons, const char **suffix);


/**
 * Give a URL bar input focus.
 *
 * \param *url_bar		The URL bar to give focus to.
 * \return			true if successful; else false.
 */

bool ro_gui_url_bar_take_caret(struct url_bar *url_bar);


/**
 * Set the content of a URL Bar field.
 *
 * \param *url_bar		The URL Bar to update.
 * \param *url			The new url to insert.
 * \param is_utf8		true if the string is in utf8 encoding; false
 *				if it is in local encoding.
 * \param set_caret		true if the caret should be placed in the field;
 *				else false.
 */

void ro_gui_url_bar_set_url(struct url_bar *url_bar, const char *url,
		bool is_utf8, bool set_caret);


/**
 * Update the state of a URL Bar's hotlist icon to reflect any changes to the
 * URL or the contents of the hotlist.
 *
 * \param *url_bar	The URL Bar to update.
 */

void ro_gui_url_bar_update_hotlist(struct url_bar *url_bar);


/**
 * Return a pointer to the URL contained in a URL bar.
 *
 * \param *url_bar		The URL Bar to look up the URL from.
 * \return			Pointer to the URL, or NULL.
 */

const char *ro_gui_url_bar_get_url(struct url_bar *url_bar);


/**
 * Return the current work area coordinates of the URL and favicon field's
 * bounding box.
 *
 * \param *url_bar		The URL bar to check.
 * \param *extent		Returns the field extent.
 * \return			true if successful; else false.
 */

bool ro_gui_url_bar_get_url_extent(struct url_bar *url_bar, os_box *extent);


/**
 * Test a pointer click to see if it was in the URL bar's text field.
 *
 * \param url_bar  The URL Bar to test.
 * \param pointer  The pointer event data to test.
 * \return true if the click was in the field; else false.
 */

bool ro_gui_url_bar_test_for_text_field_click(struct url_bar *url_bar,
		wimp_pointer *pointer);


/**
 * Test a keypress to see if it was in the URL bar's text field.
 *
 * \param url_bar  The URL Bar to test.
 * \param key      The key pressed
 * \return true if the keypress was in the field; else false.
 */

bool ro_gui_url_bar_test_for_text_field_keypress(struct url_bar *url_bar,
		wimp_key *key);


/**
 * Set the favicon to a site supplied favicon image, or remove the image
 * and return to using filetype-based icons.
 *
 * \param *url_bar		The URL Bar to update the favicon on.
 * \param *h			The content to use, or NULL to unset.
 * \return			true if successful; else false.
 */

bool ro_gui_url_bar_set_site_favicon(struct url_bar *url_bar,
		struct hlcache_handle *h);


/**
 * Set the favicon to a RISC OS filetype sprite based on the type of the
 * content within the supplied window.
 *
 * \param *url_bar		The URL Bar to update the favicon on.
 * \param *g			The window with the content to use.
 * \return			true if successful; else false.
 */

bool ro_gui_url_bar_set_content_favicon(struct url_bar *url_bar,
		struct gui_window *g);


/**
 * Update the state of the URL suggestion pop-up menu icon on a URL bar.
 *
 * \param *url_bar		The URL bar to update.
 * \return			true if successful; else false.
 */
bool ro_gui_url_bar_update_urlsuggest(struct url_bar *url_bar);


/**
 * Update the page info icon
 *
 * \param url_bar The URL bar to update.
 * \return true if successful; else false.
 */
bool ro_gui_url_bar_page_info_change(struct url_bar *url_bar);


#endif
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/*
 * Copyright 2004, 2005 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Interactive help (implementation).
 */

#include <oslib/wimp.h>
#include <oslib/help.h>
#include <oslib/taskmanager.h>

#include "utils/nsoption.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "utils/utf8.h"
#include "netsurf/mouse.h"
#include "netsurf/window.h"

#include "riscos/help.h"
#include "riscos/wimp_event.h"
#include "riscos/hotlist.h"
#include "riscos/global_history.h"
#include "riscos/cookies.h"
#include "riscos/wimp.h"
#include "riscos/iconbar.h"
#include "riscos/window.h"
#include "riscos/ucstables.h"
#include "riscos/gui.h"

/*	Recognised help keys
	====================
	Help keys should be registered using the wimp_event system to be
	recognised. The only special case help values are:

	HelpIconbar		Iconbar (no icon suffix is used)
	HelpBrowser		Browser window [*]
	HelpHotlist		Hotlist window [*]
	HelpGHistory		Global history window [*]
	HelpCookies		Cookies window [*]

	HelpIconMenu		Iconbar menu
	HelpBrowserMenu		Browser window menu
	HelpHotlistMenu		Hotlist window menu
	HelpGHistoryMenu	Global history window menu
	HelpCookiesMenu		Cookie window menu

	The prefixes are followed by either the icon number (eg 'HelpToolbar7'),
	or a series of numbers representing the menu structure (eg
	'HelpBrowserMenu3-1-2').
	If '<key><identifier>' is not available, then simply '<key>' is then
	used. For example if 'HelpToolbar7' is not available then 'HelpToolbar'
	is then tried.
	If an item is greyed out then a suffix of 'g' is added (eg
	'HelpToolbar7g'). For this to work, windows must have bit 4 of the
	window flag byte set and the user must be running RISC OS 5.03 or
	greater.
	For items marked with an asterisk [*] a call must be made to determine
	the required help text as the window does not contain any icons. An
	example of this is the hotlist window where ro_gui_hotlist_help() is
	called.
*/


static void ro_gui_interactive_help_broadcast(wimp_message *message,
		char *token);
static os_t help_time = 0;


/**
 * Attempts to process an interactive help message request
 *
 * \param  message the request message
 */
void ro_gui_interactive_help_request(wimp_message *message)
{
	char				message_token[32];
	char				menu_buffer[4];
	wimp_selection			menu_tree;
	help_full_message_request	*message_data;
	wimp_w				window;
	wimp_i				icon;
	unsigned int			index;
	bool				greyed = false;
	wimp_menu			*test_menu;
	os_error			*error;
	const char			*auto_text;
	int				i;

	/* check we aren't turned off */
	if (!nsoption_bool(interactive_help))
		return;

	/* only accept help requests */
	if ((!message) || (message->action != message_HELP_REQUEST))
		return;

	/* remember the time of the request so we can track them */
	xos_read_monotonic_time(&help_time);

	/* set up our state */
	message_token[0] = 0x00;
	message_data = (help_full_message_request *)message;
	window = message_data->w;
	icon = message_data->i;

	/* do the basic window checks */
	auto_text = ro_gui_wimp_event_get_help_prefix(window);
	if (auto_text != NULL) {
		const char *auto_suffix = ro_gui_wimp_event_get_help_suffix(
				window, icon, &message_data->pos,
				message_data->buttons);

		if (auto_suffix == NULL)
			sprintf(message_token, "%s%i", auto_text, (int)icon);
		else
			sprintf(message_token, "%s%s", auto_text, auto_suffix);
	} else if (window == wimp_ICON_BAR)
		sprintf(message_token, "HelpIconbar");
	else if (ro_gui_hotlist_check_window(message->data.data_xfer.w)) {
		i = -1;
		sprintf(message_token,
				(i >= 0) ? "HelpTree%i" :"HelpHotlist%i", i);
	} else if (ro_gui_global_history_check_window(
			message->data.data_xfer.w)) {
		i = -1;
		sprintf(message_token,
				(i >= 0) ? "HelpTree%i" :"HelpGHistory%i", i);
	} else if (ro_gui_cookies_check_window(message->data.data_xfer.w)) {
		i = -1;
		sprintf(message_token,
				(i >= 0) ? "HelpTree%i" :"HelpCookies%i", i);
	} else if (ro_gui_window_lookup(window) != NULL)
		sprintf(message_token, "HelpBrowser%i", (int)icon);

	/* if we've managed to find something so far then we broadcast it */
	if (message_token[0]) {
		if ((icon >= 0) &&
				(ro_gui_get_icon_shaded_state(window, icon)))
			strcat(message_token, "g");
		ro_gui_interactive_help_broadcast(message,
				(char *)message_token);
		return;
	}

	/* if we are not on an icon, we can't be in a menu (which stops
	 * separators giving help for their parent) so we abort */
	if (icon == wimp_ICON_WINDOW)
		return;

	/* get the current menu tree */
	error = xwimp_get_menu_state(wimp_GIVEN_WINDOW_AND_ICON,
				&menu_tree, window, icon);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_menu_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}
	if (menu_tree.items[0] == -1)
		return;

	/* get the menu prefix */
	if (ro_gui_iconbar_check_menu(current_menu))
		sprintf(message_token, "HelpIconMenu");
	else if (ro_gui_window_check_menu(current_menu))
		sprintf(message_token, "HelpBrowserMenu");
	else if (ro_gui_hotlist_check_menu(current_menu))
		sprintf(message_token, "HelpHotlistMenu");
	else if (ro_gui_global_history_check_menu(current_menu))
		sprintf(message_token, "HelpGHistoryMenu");
	else if (ro_gui_cookies_check_menu(current_menu))
		sprintf(message_token, "HelpCookiesMenu");
	else
		return;

	/* decode the menu */
	index = 0;
	test_menu = current_menu;
	while (menu_tree.items[index] != -1) {
		greyed |= test_menu->entries[menu_tree.items[index]].icon_flags
				& wimp_ICON_SHADED;
		test_menu = test_menu->entries[menu_tree.items[index]].sub_menu;
		if (index == 0)
			sprintf(menu_buffer, "%i", menu_tree.items[index]);
		else
			sprintf(menu_buffer, "-%i", menu_tree.items[index]);
		strcat(message_token, menu_buffer);
		index++;
	}
	if (greyed)
		strcat(message_token, "g");
	ro_gui_interactive_help_broadcast(message, (char *)message_token);
}


/**
 * Broadcasts a help reply
 *
 * \param  message the original request message
 * \param  token the token to look up
 */
static void ro_gui_interactive_help_broadcast(wimp_message *message,
		char *token)
{
	const char *translated_token;
	help_full_message_reply *reply;
	char *local_token;
	os_error *error;

	/* start off with an empty reply */
	reply = (help_full_message_reply *)message;
	reply->reply[0] = '\0';

	/* check if the message exists */
	translated_token = messages_get(token);
	if (translated_token == token) {
		/* no default help for 'g' suffix */
		if (token[strlen(token) - 1] != 'g') {
			/* find the base key from the token */
			char *base_token = token;
			while (base_token[0] != 0x00) {
				if ((base_token[0] == '-') ||
						((base_token[0] >= '0') &&
						(base_token[0] <= '9')))
					base_token[0] = 0x00;
				else
					++base_token;
			}
			translated_token = messages_get(token);
		}
	}

	/* copy our message string */
	if (translated_token != token) {
		/* convert to local encoding */
		nserror err = utf8_to_local_encoding(translated_token, 0,
				&local_token);
		if (err != NSERROR_OK) {
			/* badenc should never happen */
			assert(err != NSERROR_BAD_ENCODING);
			/* simply use UTF-8 string */
			strncpy(reply->reply, translated_token, 235);
		}
		else {
			strncpy(reply->reply, local_token, 235);
			free(local_token);
		}
		reply->reply[235] = '\0';
	}

	/* broadcast the help reply */
	reply->size = 256;
	reply->action = message_HELP_REPLY;
	reply->your_ref = reply->my_ref;
	error = xwimp_send_message(wimp_USER_MESSAGE, (wimp_message *)reply,
			reply->sender);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_send_message: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}
}


/**
 * Checks if interactive help is running
 *
 * \return non-zero if interactive help is available, or 0 if not available
 */
bool ro_gui_interactive_help_available(void)
{
	taskmanager_task task;
	int context = 0;
	os_t time;

	/* generic test: any help request within the last 100cs */
	xos_read_monotonic_time(&time);
	if ((help_time + 100) > time)
		return true;

	/* special cases: check known application names */
	do {
		os_error *error;
		error = xtaskmanager_enumerate_tasks(context, &task,
				sizeof(taskmanager_task), &context, 0);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xtaskmanager_enumerate_tasks: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			ro_warn_user("MiscError", error->errmess);
		}

		/* we can't just use strcmp due to string termination issues */
		if (!strncmp(task.name, "Help", 4) &&
				(task.name[4] < 32))
			return true;
		else if (!strncmp(task.name, "Bubble Help", 11) &&
				(task.name[11] < 32))
			return true;
		else if (!strncmp(task.name, "Floating Help", 13) &&
				(task.name[13] < 32))
			return true;
	} while (context >= 0);
	return false;
}


/**
 * Launches interactive help.
 */
void ro_gui_interactive_help_start(void)
{
	char *help_start;
	wimp_t task = 0;
	os_error *error;

	/* don't launch a second copy of anything */
	if (ro_gui_interactive_help_available())
		return;

	/* launch <Help$Start> */
	help_start = getenv("Help$Start");
	if ((help_start) && (help_start[0])) {
		error = xwimp_start_task("<Help$Start>", &task);
		if (error) {
			NSLOG(netsurf, INFO, "xwimp_start_tast: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("WimpError", error->errmess);
			return;
		}
	}

	/* first attempt failed, launch !Help */
	if (!task) {
		error = xwimp_start_task("Resources:$.Apps.!Help", &task);
		if (error) {
			NSLOG(netsurf, INFO, "xwimp_start_tast: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("WimpError", error->errmess);
			return;
		}
	}

	/* pretend we got a help request straight away */
	if (task) {
		error = xos_read_monotonic_time(&help_time);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xwimp_read_monotonic_time: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			ro_warn_user("WimpError", error->errmess);
		}
	}
}







netsurf-vince/pdf/frontends/riscos/help.h

/*
 * Copyright 2004, 2005 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Interactive help (interface).
 */

#ifndef _NETSURF_RISCOS_HELP_H_
#define _NETSURF_RISCOS_HELP_H_

#include <stdbool.h>
#include "oslib/wimp.h"

void ro_gui_interactive_help_request(wimp_message *message);
bool ro_gui_interactive_help_available(void);
void ro_gui_interactive_help_start(void);

#endif







netsurf-vince/pdf/frontends/riscos/hotlist.c

/*
 * Copyright 2010, 2013 Stephen Fryatt <stevef@netsurf-browser.org>
 * Copyright 2016 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Implementation of RISC OS hotlist manager.
 */

#include <stdint.h>
#include <stdlib.h>
#include <oslib/osmodule.h>
#include <oslib/wimp.h>

#include "utils/log.h"
#include "utils/messages.h"
#include "utils/nsoption.h"
#include "utils/nsurl.h"
#include "netsurf/url_db.h"
#include "netsurf/window.h"
#include "netsurf/plotters.h"
#include "netsurf/keypress.h"
#include "desktop/hotlist.h"

#include "riscos/gui.h"
#include "riscos/dialog.h"
#include "riscos/message.h"
#include "riscos/save.h"
#include "riscos/toolbar.h"
#include "riscos/wimp.h"
#include "riscos/wimp_event.h"
#include "riscos/query.h"
#include "riscos/menus.h"
#include "riscos/corewindow.h"
#include "riscos/hotlist.h"

/**
 * Hotlist window container for RISC OS.
 */
struct ro_hotlist_window {
	struct ro_corewindow core;
	wimp_menu *menu;
};

/** hotlist window singleton */
static struct ro_hotlist_window *hotlist_window = NULL;

/** riscos template for hotlist window */
static wimp_window *dialog_hotlist_template;

/** Hotlist Query Handler. */
static query_id	hotlist_query = QUERY_INVALID;
static nsurl *hotlist_delete_url = NULL;

/**
 * URL adding hotlist protocol message block.
 *
 * Message block is not currently in OSLib.
 */
struct ro_hotlist_message_hotlist_addurl {
	wimp_MESSAGE_HEADER_MEMBERS /**< The standard message header. */
	char *url; /**< Pointer to the URL in RMA. */
	char *title; /**< Pointer to the title in RMA. */
	char appname[32]; /**< The application name. */
};

/**
 * change hotlist protocol message block.
 *
 * Message block is not currently in OSLib.
 */
struct ro_hotlist_message_hotlist_changed {
	wimp_MESSAGE_HEADER_MEMBERS /**< The standard message header. */
};

/** URL area claimed from RMA. */
static char *hotlist_url = NULL;
/** Title area claimed from RMA. */
static char *hotlist_title = NULL;


/**
 * callback to draw on drawable area of ro hotlist window
 *
 * \param ro_cw The riscos core window structure.
 * \param r The rectangle of the window that needs updating.
 * \param originx The risc os plotter x origin.
 * \param originy The risc os plotter y origin.
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
hotlist_draw(struct ro_corewindow *ro_cw,
	     int originx,
	     int originy,
	     struct rect *r)
{
	struct redraw_context ctx = {
		.interactive = true,
		.background_images = true,
		.plot = &ro_plotters
	};

	ro_plot_origin_x = originx;
	ro_plot_origin_y = originy;
	no_font_blending = true;
	hotlist_redraw(0, 0, r, &ctx);
	no_font_blending = false;

	return NSERROR_OK;
}


/**
 * callback for keypress on ro hotlist window
 *
 * \param ro_cw The ro core window structure.
 * \param nskey The netsurf key code.
 * \return NSERROR_OK if key processed,
 *         NSERROR_NOT_IMPLEMENTED if key not processed
 *         otherwise apropriate error code
 */
static nserror hotlist_key(struct ro_corewindow *ro_cw, uint32_t nskey)
{
	if (hotlist_keypress(nskey)) {
		return NSERROR_OK;
	}
	return NSERROR_NOT_IMPLEMENTED;
}


/**
 * callback for mouse event on ro hotlist window
 *
 * \param ro_cw The ro core window structure.
 * \param mouse_state mouse state
 * \param x location of event
 * \param y location of event
 * \return NSERROR_OK on sucess otherwise apropriate error code.
 */
static nserror
hotlist_mouse(struct ro_corewindow *ro_cw,
	      browser_mouse_state mouse_state,
	      int x, int y)
{
	hotlist_mouse_action(mouse_state, x, y);

	return NSERROR_OK;
}


/**
 * handle clicks in ro hotlist window toolbar.
 *
 * \param ro_cw The ro core window structure.
 * \param action The button bar action.
 * \return NSERROR_OK if config saved, otherwise apropriate error code
 */
static nserror
hotlist_toolbar_click(struct ro_corewindow *ro_cw, button_bar_action action)
{
	switch (action) {
	case TOOLBAR_BUTTON_DELETE:
		hotlist_keypress(NS_KEY_DELETE_LEFT);
		ro_toolbar_update_all_hotlists();
		break;

	case TOOLBAR_BUTTON_EXPAND:
		hotlist_expand(false);
		break;

	case TOOLBAR_BUTTON_COLLAPSE:
		hotlist_contract(false);
		break;

	case TOOLBAR_BUTTON_OPEN:
		hotlist_expand(true);
		break;

	case TOOLBAR_BUTTON_CLOSE:
		hotlist_contract(true);
		break;

	case TOOLBAR_BUTTON_LAUNCH:
		hotlist_keypress(NS_KEY_CR);
		break;

	case TOOLBAR_BUTTON_CREATE:
		hotlist_add_folder(NULL, false, 0);
		break;

	default:
		break;
	}

	return NSERROR_OK;
}


/**
 * Handle updating state of buttons in ro core window toolbar.
 *
 * \param ro_cw The ro core window structure.
 * \return NSERROR_OK if config saved, otherwise apropriate error code
 */
static nserror hotlist_toolbar_update(struct ro_corewindow *ro_cw)
{
	bool has_selection;

	has_selection = hotlist_has_selection();

	ro_toolbar_set_button_shaded_state(ro_cw->toolbar,
					   TOOLBAR_BUTTON_DELETE,
					   !has_selection);

	ro_toolbar_set_button_shaded_state(ro_cw->toolbar,
					   TOOLBAR_BUTTON_LAUNCH,
					   !has_selection);

	return NSERROR_OK;
}


/**
 * callback for saving of toolbar state in ro hotlist window
 *
 * \param ro_cw The ro core window structure.
 * \param config The new toolbar configuration.
 * \return NSERROR_OK if config saved, otherwise apropriate error code
 */
static nserror hotlist_toolbar_save(struct ro_corewindow *ro_cw, char *config)
{
	nsoption_set_charp(toolbar_hotlist, config);
	ro_gui_save_options();

	return NSERROR_OK;
}


/**
 * Prepare the hotlist menu for display
 *
 * \param w The window owning the menu.
 * \param i The icon owning the menu.
 * \param menu	The menu from which the selection was made.
 * \param pointer The pointer shape
 * \return true if action accepted; else false.
 */
static bool
hotlist_menu_prepare(wimp_w w, wimp_i i, wimp_menu *menu, wimp_pointer *pointer)
{
	bool selection;
	struct ro_hotlist_window *hotlistw;

	hotlistw = (struct ro_hotlist_window *)ro_gui_wimp_event_get_user_data(w);

	if ((hotlistw == NULL) ||
	    (menu != hotlistw->menu)) {
		return false;
	}

	selection = hotlist_has_selection();

	ro_gui_menu_set_entry_shaded(menu, TREE_SELECTION, !selection);
	ro_gui_menu_set_entry_shaded(menu, TREE_CLEAR_SELECTION, !selection);

	ro_gui_save_prepare(GUI_SAVE_HOTLIST_EXPORT_HTML,
			    NULL, NULL, NULL, NULL);

	ro_gui_menu_set_entry_shaded(menu, TOOLBAR_BUTTONS,
			ro_toolbar_menu_option_shade(hotlistw->core.toolbar));
	ro_gui_menu_set_entry_ticked(menu, TOOLBAR_BUTTONS,
			ro_toolbar_menu_buttons_tick(hotlistw->core.toolbar));

	ro_gui_menu_set_entry_shaded(menu, TOOLBAR_EDIT,
			ro_toolbar_menu_edit_shade(hotlistw->core.toolbar));
	ro_gui_menu_set_entry_ticked(menu, TOOLBAR_EDIT,
			ro_toolbar_menu_edit_tick(hotlistw->core.toolbar));

	return true;
}


/**
 * Handle submenu warnings for the hotlist menu
 *
 * \param w The window owning the menu.
 * \param i The icon owning the menu.
 * \param menu The menu to which the warning applies.
 * \param selection The wimp menu selection data.
 * \param action The selected menu action.
 */
static void
hotlist_menu_warning(wimp_w w,
		     wimp_i i,
		     wimp_menu *menu,
		     wimp_selection *selection,
		     menu_action action)
{
	/* Do nothing */
}


/**
 * Handle selections from the hotlist menu
 *
 * \param w The window owning the menu.
 * \param i The icon owning the menu.
 * \param menu The menu from which the selection was made.
 * \param selection The wimp menu selection data.
 * \param action The selected menu action.
 * \return true if action accepted; else false.
 */
static bool
hotlist_menu_select(wimp_w w,
		    wimp_i i,
		    wimp_menu *menu,
		    wimp_selection *selection,
		    menu_action action)
{
	struct ro_hotlist_window *hotlistw;

	hotlistw = (struct ro_hotlist_window *)ro_gui_wimp_event_get_user_data(w);

	if ((hotlistw == NULL) ||
	    (menu != hotlistw->menu)) {
		return false;
	}

	switch (action) {
	case HOTLIST_EXPORT:
		ro_gui_dialog_open_persistent(w, dialog_saveas, true);
		return true;

	case TREE_NEW_FOLDER:
		hotlist_add_folder(NULL, false, 0);
		return true;

	case TREE_NEW_LINK:
		hotlist_add_entry(NULL, NULL, false, 0);
		return true;

	case TREE_EXPAND_ALL:
		hotlist_expand(false);
		return true;

	case TREE_EXPAND_FOLDERS:
		hotlist_expand(true);
		return true;

	case TREE_EXPAND_LINKS:
		hotlist_expand(false);
		return true;

	case TREE_COLLAPSE_ALL:
		hotlist_contract(true);
		return true;

	case TREE_COLLAPSE_FOLDERS:
		hotlist_contract(true);
		return true;

	case TREE_COLLAPSE_LINKS:
		hotlist_contract(false);
		return true;

	case TREE_SELECTION_EDIT:
		hotlist_edit_selection();
		return true;

	case TREE_SELECTION_LAUNCH:
		hotlist_keypress(NS_KEY_CR);
		return true;

	case TREE_SELECTION_DELETE:
		hotlist_keypress(NS_KEY_DELETE_LEFT);
		ro_toolbar_update_all_hotlists();
		return true;

	case TREE_SELECT_ALL:
		hotlist_keypress(NS_KEY_SELECT_ALL);
		return true;

	case TREE_CLEAR_SELECTION:
		hotlist_keypress(NS_KEY_CLEAR_SELECTION);
		return true;

	case TOOLBAR_BUTTONS:
		ro_toolbar_set_display_buttons(hotlistw->core.toolbar,
			!ro_toolbar_get_display_buttons(hotlistw->core.toolbar));
		return true;

	case TOOLBAR_EDIT:
		ro_toolbar_toggle_edit(hotlistw->core.toolbar);
		return true;

	default:
		return false;
	}

	return false;
}


/**
 * Creates the window for the hotlist tree.
 *
 * \return NSERROR_OK on success else appropriate error code on faliure.
 */
static nserror ro_hotlist_init(void)
{
	os_error *error;
	struct ro_hotlist_window *ncwin;
	nserror res;
	static const struct ns_menu hotlist_menu_def = {
		"Hotlist", {
			{ "Hotlist", NO_ACTION, 0 },
			{ "Hotlist.New", NO_ACTION, 0 },
			{ "Hotlist.New.Folder", TREE_NEW_FOLDER, 0 },
			{ "Hotlist.New.Link", TREE_NEW_LINK, 0 },
			{ "_Hotlist.Export", HOTLIST_EXPORT, &dialog_saveas },
			{ "Hotlist.Expand", TREE_EXPAND_ALL, 0 },
			{ "Hotlist.Expand.All", TREE_EXPAND_ALL, 0 },
			{ "Hotlist.Expand.Folders", TREE_EXPAND_FOLDERS, 0 },
			{ "Hotlist.Expand.Links", TREE_EXPAND_LINKS, 0 },
			{ "Hotlist.Collapse", TREE_COLLAPSE_ALL, 0 },
			{ "Hotlist.Collapse.All", TREE_COLLAPSE_ALL, 0 },
			{ "Hotlist.Collapse.Folders", TREE_COLLAPSE_FOLDERS, 0 },
			{ "Hotlist.Collapse.Links", TREE_COLLAPSE_LINKS, 0 },
			{ "Hotlist.Toolbars", NO_ACTION, 0 },
			{ "_Hotlist.Toolbars.ToolButtons", TOOLBAR_BUTTONS, 0 },
			{ "Hotlist.Toolbars.EditToolbar", TOOLBAR_EDIT, 0 },
			{ "Selection", TREE_SELECTION, 0 },
			{ "Selection.Edit", TREE_SELECTION_EDIT, 0 },
			{ "Selection.Launch", TREE_SELECTION_LAUNCH, 0 },
			{ "Selection.Delete", TREE_SELECTION_DELETE, 0 },
			{ "SelectAll", TREE_SELECT_ALL, 0 },
			{ "Clear", TREE_CLEAR_SELECTION, 0 },
			{ NULL, 0, 0}
		}
	};

	static const struct button_bar_buttons hotlist_toolbar_buttons[] = {
		{ "delete", TOOLBAR_BUTTON_DELETE, TOOLBAR_BUTTON_NONE, '0', "0" },
		{ "expand", TOOLBAR_BUTTON_EXPAND, TOOLBAR_BUTTON_COLLAPSE, '1', "1" },
		{ "open", TOOLBAR_BUTTON_OPEN, TOOLBAR_BUTTON_CLOSE, '2', "2" },
		{ "launch", TOOLBAR_BUTTON_LAUNCH, TOOLBAR_BUTTON_NONE, '3', "3" },
		{ "create", TOOLBAR_BUTTON_CREATE, TOOLBAR_BUTTON_NONE, '4', "4" },
		{ NULL, TOOLBAR_BUTTON_NONE, TOOLBAR_BUTTON_NONE, '\0', "" }
	};

	if (hotlist_window != NULL) {
		return NSERROR_OK;
	}

	ncwin = calloc(1, sizeof(*ncwin));
	if (ncwin == NULL) {
		return NSERROR_NOMEM;
	}

	/* create window from template */
	error = xwimp_create_window(dialog_hotlist_template, &ncwin->core.wh);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_create_window: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		free(ncwin);
		return NSERROR_NOMEM;
	}

	ro_gui_set_window_title(ncwin->core.wh, messages_get("Hotlist"));

	/* Set up callback handlers */
	ncwin->core.draw = hotlist_draw;
	ncwin->core.key = hotlist_key;
	ncwin->core.mouse = hotlist_mouse;
	ncwin->core.toolbar_click = hotlist_toolbar_click;
	ncwin->core.toolbar_save = hotlist_toolbar_save;
	/* update is not valid untill hotlist manager is initialised */
	ncwin->core.toolbar_update = NULL;

	/* initialise core window */
	res = ro_corewindow_init(&ncwin->core,
				 hotlist_toolbar_buttons,
				 nsoption_charp(toolbar_hotlist),
				 THEME_STYLE_HOTLIST_TOOLBAR,
				 "HelpHotToolbar");
	if (res != NSERROR_OK) {
		free(ncwin);
		return res;
	}

	res = hotlist_manager_init(ncwin->core.cb_table,
			   (struct core_window *)ncwin);
	if (res != NSERROR_OK) {
		free(ncwin);
		return res;
	}

	/* setup toolbar update post hotlist manager initialisation */
	ncwin->core.toolbar_update = hotlist_toolbar_update;
	hotlist_toolbar_update(&ncwin->core);

	/* Build the hotlist window menu. */
	ncwin->menu = ro_gui_menu_define_menu(&hotlist_menu_def);

	ro_gui_wimp_event_register_menu(ncwin->core.wh,
					ncwin->menu, false, false);
	ro_gui_wimp_event_register_menu_prepare(ncwin->core.wh,
						hotlist_menu_prepare);
	ro_gui_wimp_event_register_menu_selection(ncwin->core.wh,
						  hotlist_menu_select);
	ro_gui_wimp_event_register_menu_warning(ncwin->core.wh,
						hotlist_menu_warning);

	/* memoise window so it can be re-presented when necessary
	 * instead of recreating every time.
	 */
	hotlist_window = ncwin;

	return NSERROR_OK;
}


/* exported interface documented in riscos/hotlist.h */
nserror ro_gui_hotlist_present(void)
{
	nserror res;

	/* deal with external hotlist handler */
	if (nsoption_bool(external_hotlists) &&
	    (nsoption_charp(external_hotlist_app) != NULL) &&
	    (*nsoption_charp(external_hotlist_app) != '\0')) {
		char command[2048];
		os_error *error;

		snprintf(command, sizeof(command), "Filer_Run %s",
			 nsoption_charp(external_hotlist_app));
		error = xos_cli(command);

		if (error == NULL) {
			return NSERROR_OK;
		}

		NSLOG(netsurf, INFO, "xos_cli: 0x%x: %s", error->errnum,
		      error->errmess);
		ro_warn_user("Failed to launch external hotlist: %s",
			     error->errmess);
	}

	res = ro_hotlist_init();
	if (res == NSERROR_OK) {
		NSLOG(netsurf, INFO, "Presenting");
		ro_gui_dialog_open_top(hotlist_window->core.wh,
				       hotlist_window->core.toolbar,
				       600, 800);
	} else {
		NSLOG(netsurf, INFO, "Failed presenting code %d", res);
	}

	return res;
}


/* exported interface documented in riscos/hotlist.h */
void ro_gui_hotlist_initialise(void)
{
	dialog_hotlist_template = ro_gui_dialog_load_template("tree");
}


/* exported interface documented in riscos/hotlist.h */
nserror ro_gui_hotlist_finalise(void)
{
	nserror res;

	if (hotlist_window == NULL) {
		return NSERROR_OK;
	}

	res = hotlist_fini();
	if (res == NSERROR_OK) {
		res = ro_corewindow_fini(&hotlist_window->core);

		free(hotlist_window);
		hotlist_window = NULL;
	}

	return res;
}


/* exported interface documented in riscos/hotlist.h */
bool ro_gui_hotlist_check_window(wimp_w wh)
{
	if ((hotlist_window != NULL) &&
	    (hotlist_window->core.wh == wh)) {
		return true;
	}
	return false;
}


/* exported interface documented in riscos/hotlist.h */
bool ro_gui_hotlist_check_menu(wimp_menu *menu)
{
	if ((hotlist_window != NULL) &&
	    (hotlist_window->menu == menu)) {
		return true;
	}
	return false;
}


/**
 * Callback to schedule for the next available Null poll, by which point
 * a hotlist client will have claimed the Message_HotlistAddURL and any
 * details in RMA can safely be discarded.
 *
 * \param p Unused data pointer.
 */
static void ro_gui_hotlist_scheduled_callback(void *p)
{
	ro_gui_hotlist_add_cleanup();
}


/**
 * Handle bounced Message_HotlistAddURL, so that RMA storage can be freed.
 *
 * \param message The bounced message content.
 */
static void ro_gui_hotlist_addurl_bounce(wimp_message *message)
{
	if (hotlist_url != NULL) {
		nsurl *nsurl;

		if (nsurl_create(hotlist_url, &nsurl) != NSERROR_OK)
			return;

		hotlist_add_url(nsurl);
		nsurl_unref(nsurl);
	}

	ro_gui_hotlist_add_cleanup();

	/* There's no longer any need to listen for the next Null poll. */

	riscos_schedule(-1, ro_gui_hotlist_scheduled_callback, NULL);
}


/* exported interface documented in riscos/hotlist.h */
void ro_gui_hotlist_add_page(nsurl *url)
{
	const struct url_data *data;
	wimp_message message;
	struct ro_hotlist_message_hotlist_addurl *add_url =
		(struct ro_hotlist_message_hotlist_addurl *) &message;

	if (url == NULL) {
		return;
	}

	/* If we're not using external hotlists, add the page to NetSurf's
	 * own hotlist and return...
	 */
	if (!nsoption_bool(external_hotlists)) {
		hotlist_add_url(url);
		return;
	}

	/* ...otherwise try broadcasting the details to any other
	 * interested parties.  If no-one answers, we'll fall back to
	 * NetSurf's hotlist anyway when the message bounces.
	 */

	ro_gui_hotlist_add_cleanup();

	data = urldb_get_url_data(url);
	if (data == NULL)
		return;

	hotlist_url = osmodule_alloc(nsurl_length(url) + 1);
	hotlist_title = osmodule_alloc(strlen(data->title) + 1);

	if (hotlist_url == NULL || hotlist_title == NULL) {
		ro_gui_hotlist_add_cleanup();
		return;
	}

	strcpy(hotlist_url, nsurl_access(url));
	strcpy(hotlist_title, data->title);

	add_url->size = 60;
	add_url->your_ref = 0;
	add_url->action = message_HOTLIST_ADD_URL;
	add_url->url = hotlist_url;
	add_url->title = hotlist_title;
	strcpy(add_url->appname, "NetSurf");

	if (!ro_message_send_message(wimp_USER_MESSAGE_RECORDED,
				     &message,
				     0,
				     ro_gui_hotlist_addurl_bounce)) {
		ro_gui_hotlist_add_cleanup();
	}

	/* Listen for the next Null poll, as an indication that the
	 * message didn't bounce.
	 */
	riscos_schedule(0, ro_gui_hotlist_scheduled_callback, NULL);
}


/* exported interface documented in riscos/hotlist.h */
void ro_gui_hotlist_add_cleanup(void)
{
	if (hotlist_url != NULL) {
		osmodule_free(hotlist_url);
		hotlist_url = NULL;
	}

	if (hotlist_title != NULL) {
		osmodule_free(hotlist_title);
		hotlist_title = NULL;
	}
}


/**
 * Callback confirming a URL delete query.
 *
 * \param id The ID of the query calling us.
 * \param res The user's response to the query.
 * \param p Callback data (always NULL).
 */
static void
ro_gui_hotlist_remove_confirmed(query_id id, enum query_response res, void *p)
{
	hotlist_remove_url(hotlist_delete_url);
	ro_toolbar_update_all_hotlists();

	nsurl_unref(hotlist_delete_url);
	hotlist_delete_url = NULL;
	hotlist_query = QUERY_INVALID;
}


/**
 * Callback cancelling a URL delete query.
 *
 * \param id The ID of the query calling us.
 * \param res The user's response to the query.
 * \param p Callback data (always NULL).
 */
static void
ro_gui_hotlist_remove_cancelled(query_id id, enum query_response res, void *p)
{
	nsurl_unref(hotlist_delete_url);
	hotlist_delete_url = NULL;
	hotlist_query = QUERY_INVALID;
}


/**
 * removal query dialog callbacks.
 */
static const query_callback remove_funcs = {
	ro_gui_hotlist_remove_confirmed,
	ro_gui_hotlist_remove_cancelled
};


/* exported interface documented in riscos/hotlist.h */
void ro_gui_hotlist_remove_page(nsurl *url)
{
	if ((url == NULL) ||
	    nsoption_bool(external_hotlists) ||
	    !hotlist_has_url(url)) {
		return;
	}

	/* Clean up any existing delete attempts before continuing. */
	if (hotlist_query != QUERY_INVALID) {
		query_close(hotlist_query);
		hotlist_query = QUERY_INVALID;
	}

	if (hotlist_delete_url != NULL) {
		nsurl_unref(hotlist_delete_url);
		hotlist_delete_url = NULL;
	}

	/* Check with the user before removing the URL, unless they don't
	 * want us to be careful in which case just do it.
	 */
	if (nsoption_bool(confirm_hotlist_remove)) {
		hotlist_query = query_user("RemoveHotlist", NULL,
					   &remove_funcs, NULL,
					   messages_get("Remove"),
					   messages_get("DontRemove"));

		hotlist_delete_url = nsurl_ref(url);
	} else {
		hotlist_remove_url(url);
		ro_toolbar_update_all_hotlists();
	}
}


/* exported interface documented in riscos/hotlist.h */
bool ro_gui_hotlist_has_page(nsurl *url)
{
	if ((url == NULL) ||
	    nsoption_bool(external_hotlists)) {
		return false;
	}

	return hotlist_has_url(url);
}
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/*
 * Copyright 2006 Richard Wilson <info@tinct.net>
 * Copyright 2010, 2013 Stephen Fryatt <stevef@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Hotlist (interface).
 */

#ifndef _NETSURF_RISCOS_HOTLIST_H_
#define _NETSURF_RISCOS_HOTLIST_H_

/* Hotlist Protocol Messages, which are currently not in OSLib. */

#ifndef message_HOTLIST_ADD_URL
#define message_HOTLIST_ADD_URL 0x4af81
#endif

#ifndef message_HOTLIST_CHANGED
#define message_HOTLIST_CHANGED 0x4af82
#endif

struct nsurl;

/**
 * initialise the hotlist window template ready for subsequent use.
 */
void ro_gui_hotlist_initialise(void);

/**
 * make the cookie window visible.
 *
 * \return NSERROR_OK on success else appropriate error code on faliure.
 */
nserror ro_gui_hotlist_present(void);

/**
 * Free any resources allocated for the cookie window.
 *
 * \return NSERROR_OK on success else appropriate error code on faliure.
 */
nserror ro_gui_hotlist_finalise(void);

bool ro_gui_hotlist_check_window(wimp_w window);
bool ro_gui_hotlist_check_menu(wimp_menu *menu);

/**
 * Add a URL to the hotlist.
 *
 * This will be passed on to the core hotlist, then
 * Message_HotlistAddURL will broadcast to any bookmark applications
 * via the Hotlist Protocol.
 *
 * \param *url	The URL to be added.
 */
void ro_gui_hotlist_add_page(struct nsurl *url);

/**
 * Clean up RMA storage used by the Message_HotlistAddURL protocol.
 */
void ro_gui_hotlist_add_cleanup(void);

/**
 * Remove a URL from the hotlist.
 *
 * This will be passed on to the core hotlist, unless we're configured
 * to use external hotlists in which case we ignore it.
 *
 * \param *url	The URL to be removed.
 */
void ro_gui_hotlist_remove_page(struct nsurl *url);

/**
 * Report whether the hotlist contains a given URL.
 *
 * This will be passed on to the core hotlist, unless we're configured
 * to use an external hotlist in which case we always report false.
 *
 * \param url The URL to be tested.
 * \return true if the hotlist contains the URL; else false.
 */
bool ro_gui_hotlist_has_page(struct nsurl *url);

#endif
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/*
 * Copyright 2010 Stephen Fryatt <stevef@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Iconbar icon and menus implementation.
 */

#include <assert.h>
#include <errno.h>
#include <stdbool.h>
#include <stddef.h>
#include <stdlib.h>
#include <string.h>
#include <time.h>
#include <features.h>
#include <oslib/os.h>
#include <oslib/osbyte.h>
#include <oslib/wimp.h>

#include "utils/nsoption.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "utils/nsurl.h"
#include "netsurf/browser_window.h"

#include "riscos/gui.h"
#include "riscos/configure.h"
#include "riscos/cookies.h"
#include "riscos/dialog.h"
#include "riscos/global_history.h"
#include "riscos/hotlist.h"
#include "riscos/iconbar.h"
#include "riscos/wimp_event.h"

static bool ro_gui_iconbar_click(wimp_pointer *pointer);

static bool ro_gui_iconbar_menu_select(wimp_w w, wimp_i i, wimp_menu *menu,
		wimp_selection *selection, menu_action action);
static void ro_gui_iconbar_menu_warning(wimp_w w, wimp_i i, wimp_menu *menu,
		wimp_selection *selection, menu_action action);


static wimp_menu *ro_gui_iconbar_menu = NULL;	/**< Iconbar menu handle */

/**
 * Initialise the iconbar menus, create an icon and register the necessary
 * handlers to look after them all.
 */

void ro_gui_iconbar_initialise(void)
{
	os_error *error;

	/* Build the iconbar menu */

	static const struct ns_menu iconbar_definition = {
		"NetSurf", {
			{ "Info", NO_ACTION, &dialog_info },
			{ "AppHelpNoShortcut", HELP_OPEN_CONTENTS, 0 },
			{ "Open", BROWSER_NAVIGATE_URL, 0 },
			{ "Open.OpenURL", BROWSER_NAVIGATE_URL, &dialog_openurl },
			{ "Open.HotlistShowNoShortcut", HOTLIST_SHOW, 0 },
			{ "Open.HistGlobalNoShortcut", HISTORY_SHOW_GLOBAL, 0 },
			{ "Open.ShowCookies", COOKIES_SHOW, 0 },
			{ "Choices", CHOICES_SHOW, 0 },
			{ "Quit", APPLICATION_QUIT, 0 },
			{NULL, 0, 0}
		}
	};
	ro_gui_iconbar_menu = ro_gui_menu_define_menu(&iconbar_definition);

	/* Create an iconbar icon. */

	wimp_icon_create icon = {
		wimp_ICON_BAR_RIGHT,
		{ { 0, 0, 68, 68 },
		wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED |
				(wimp_BUTTON_CLICK << wimp_ICON_BUTTON_TYPE_SHIFT),
		{ "!netsurf" } } };
	error = xwimp_create_icon(&icon, 0);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_create_icon: 0x%x: %s",
		      error->errnum, error->errmess);
		die(error->errmess);
	}

	/* Register handlers to look after clicks and menu actions. */

	ro_gui_wimp_event_register_mouse_click(wimp_ICON_BAR,
			ro_gui_iconbar_click);

	ro_gui_wimp_event_register_menu(wimp_ICON_BAR, ro_gui_iconbar_menu,
			true, true);
	ro_gui_wimp_event_register_menu_selection(wimp_ICON_BAR,
			ro_gui_iconbar_menu_select);
	ro_gui_wimp_event_register_menu_warning(wimp_ICON_BAR,
			ro_gui_iconbar_menu_warning);
}


/**
 * Handle Mouse_Click events on the iconbar icon.
 *
 * \param *pointer		The wimp event block to be processed.
 * \return			true if the event was handled; else false.
 */

bool ro_gui_iconbar_click(wimp_pointer *pointer)
{
	int key_down = 0;
	nsurl *url;
	nserror error;

	switch (pointer->buttons) {
	case wimp_CLICK_SELECT:
		if (nsoption_charp(homepage_url) != NULL) {
			error = nsurl_create(nsoption_charp(homepage_url), &url);
		} else {
			error = nsurl_create(NETSURF_HOMEPAGE, &url);
		}

		/* create an initial browser window */
		if (error == NSERROR_OK) {
			error = browser_window_create(BW_CREATE_HISTORY,
					url,
					NULL,
					NULL,
					NULL);
			nsurl_unref(url);
		}
		if (error != NSERROR_OK) {
			ro_warn_user(messages_get_errorcode(error), 0);
		}
		break;

	case wimp_CLICK_ADJUST:
		xosbyte1(osbyte_SCAN_KEYBOARD, 0 ^ 0x80, 0, &key_down);
		if (key_down == 0) {
			ro_gui_hotlist_present();
		}
		break;
	}

	return true;
}

/**
 * Handle submenu warnings for the iconbar menu
 *
 * \param  w			The window owning the menu.
 * \param  i			The icon owning the menu.
 * \param  *menu		The menu to which the warning applies.
 * \param  *selection		The wimp menu selection data.
 * \param  action		The selected menu action.
 */

void ro_gui_iconbar_menu_warning(wimp_w w, wimp_i i, wimp_menu *menu,
		wimp_selection *selection, menu_action action)
{
	if (w != wimp_ICON_BAR || i != wimp_ICON_WINDOW)
		return;

	switch (action) {
	case BROWSER_NAVIGATE_URL:
		ro_gui_dialog_prepare_open_url();
		break;
	default:
		break;
	}
}

/**
 * Handle selections from the iconbar menu
 *
 * \param w          The window owning the menu.
 * \param i          The icon owning the menu.
 * \param menu       The wimp menu
 * \param selection  The wimp menu selection data.
 * \param action     The selected menu action.
 * \return true if action accepted; else false.
 */

bool ro_gui_iconbar_menu_select(wimp_w w, wimp_i i, wimp_menu *menu,
		wimp_selection *selection, menu_action action)
{
	nsurl *url;
	nserror error;

	if (w != wimp_ICON_BAR || i != wimp_ICON_WINDOW)
		return false;

	switch (action) {
	case HELP_OPEN_CONTENTS:
		error = nsurl_create("http://www.netsurf-browser.org/documentation/", &url);
		if (error == NSERROR_OK) {
			error = browser_window_create(BW_CREATE_HISTORY,
					url,
					NULL,
					NULL,
					NULL);
			nsurl_unref(url);
		}
		if (error != NSERROR_OK) {
			ro_warn_user(messages_get_errorcode(error), 0);
		}
		return true;
	
	case BROWSER_NAVIGATE_URL:
		ro_gui_dialog_prepare_open_url();
		ro_gui_dialog_open_persistent(NULL, dialog_openurl, true);
		return true;
	case HOTLIST_SHOW:
		ro_gui_hotlist_present();
		return true;
	case HISTORY_SHOW_GLOBAL:
		ro_gui_global_history_present();
		return true;
	case COOKIES_SHOW:
		ro_gui_cookies_present(NULL);
		return true;
	case CHOICES_SHOW:
		ro_gui_configure_show();
		return true;
	case APPLICATION_QUIT:
		if (ro_gui_prequit()) {
			NSLOG(netsurf, INFO,
			      "QUIT in response to user request");
			riscos_done = true;
		}
		return true;
	default:
		return false;
	}

	return false;
}

/**
 * Check if a particular menu handle is the iconbar menu
 *
 * \param  *menu		The menu in question.
 * \return			true if this menu is the iconbar menu
 */

bool ro_gui_iconbar_check_menu(wimp_menu *menu)
{
	return (ro_gui_iconbar_menu == menu) ? true : false;
}
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/*
 * Copyright 2010 Stephen Fryatt <stevef@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Iconbar icon and menus (interface).
 */

#include <stdbool.h>

#ifndef _NETSURF_RISCOS_ICONBAR_H_
#define _NETSURF_RISCOS_ICONBAR_H_

void ro_gui_iconbar_initialise(void);
bool ro_gui_iconbar_check_menu(wimp_menu *menu);

#endif
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/*
 * Copyright 2004 John M Bell <jmb202@ecs.soton.ac.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdbool.h>
#include <swis.h>
#include <stdlib.h>
#include <oslib/colourtrans.h>
#include <oslib/osspriteop.h>

#include "utils/nsoption.h"
#include "utils/log.h"

#include "riscos/image.h"
#include "riscos/gui.h"
#include "riscos/tinct.h"

static bool image_redraw_tinct(osspriteop_id header, int x, int y,
		int req_width, int req_height, int width, int height,
		colour background_colour, bool repeatx, bool repeaty,
		bool alpha, unsigned int tinct_options);
static bool image_redraw_os(osspriteop_id header, int x, int y,
		int req_width, int req_height, int width, int height);

/**
 * Plot an image at the given coordinates using the method specified
 *
 * \param area              The sprite area containing the sprite
 * \param x                 Left edge of sprite
 * \param y                 Top edge of sprite
 * \param req_width         The requested width of the sprite
 * \param req_height        The requested height of the sprite
 * \param width             The actual width of the sprite
 * \param height            The actual height of the sprite
 * \param background_colour The background colour to blend to
 * \param repeatx           Repeat the image in the x direction
 * \param repeaty           Repeat the image in the y direction
 * \param background	    Use background image settings (otherwise foreground)
 * \param type              The plot method to use
 * \return true on success, false otherwise
 */
bool image_redraw(osspriteop_area *area, int x, int y, int req_width,
		int req_height, int width, int height,
		colour background_colour,
		bool repeatx, bool repeaty, bool background, image_type type)
{
	unsigned int tinct_options;

	/* failed decompression/loading can result in no image being present */
	if (!area)
		return false;

	osspriteop_id header = (osspriteop_id)
			((char*) area + area->first);
	req_width *= 2;
	req_height *= 2;
	width *= 2;
	height *= 2;
	tinct_options = background ? nsoption_int(plot_bg_quality) :
		nsoption_int(plot_fg_quality);
	switch (type) {
		case IMAGE_PLOT_TINCT_ALPHA:
			return image_redraw_tinct(header, x, y,
						req_width, req_height,
						width, height,
						background_colour,
						repeatx, repeaty, true,
						tinct_options);
		case IMAGE_PLOT_TINCT_OPAQUE:
			return image_redraw_tinct(header, x, y,
						req_width, req_height,
						width, height,
						background_colour,
						repeatx, repeaty, false,
						tinct_options);
		case IMAGE_PLOT_OS:
			return image_redraw_os(header, x, y, req_width,
						req_height, width, height);
		default:
			break;
	}

	return false;
}

/**
 * Plot an image at the given coordinates using tinct
 *
 * \param header            The sprite header
 * \param x                 Left edge of sprite
 * \param y                 Top edge of sprite
 * \param req_width         The requested width of the sprite
 * \param req_height        The requested height of the sprite
 * \param width             The actual width of the sprite
 * \param height            The actual height of the sprite
 * \param background_colour The background colour to blend to
 * \param repeatx           Repeat the image in the x direction
 * \param repeaty           Repeat the image in the y direction
 * \param alpha             Use the alpha channel
 * \param tinct_options	    The base option set to use
 * \return true on success, false otherwise
 */
bool image_redraw_tinct(osspriteop_id header, int x, int y,
		int req_width, int req_height, int width, int height,
		colour background_colour, bool repeatx, bool repeaty,
		bool alpha, unsigned int tinct_options)
{
	_kernel_oserror *error;

	/*	Set up our flagword
	*/
	tinct_options |= background_colour << tinct_BACKGROUND_SHIFT;
	if (print_active)
		tinct_options |= tinct_USE_OS_SPRITE_OP;
	if (repeatx)
		tinct_options |= tinct_FILL_HORIZONTALLY;
	if (repeaty)
		tinct_options |= tinct_FILL_VERTICALLY;

	if (alpha) {
		error = _swix(Tinct_PlotScaledAlpha, _INR(2,7),
				header, x, y - req_height,
				req_width, req_height, tinct_options);
	} else {
		error = _swix(Tinct_PlotScaled, _INR(2,7),
				header, x, y - req_height,
				req_width, req_height, tinct_options);
	}

	if (error) {
		NSLOG(netsurf, INFO, "xtinct_plotscaled%s: 0x%x: %s",
		      (alpha ? "alpha" : ""), error->errnum, error->errmess);
		return false;
	}

	return true;
}


/**
 * Plot an image at the given coordinates using os_spriteop
 *
 * \param header     The sprite header
 * \param x          Left edge of sprite
 * \param y          Top edge of sprite
 * \param req_width  The requested width of the sprite
 * \param req_height The requested height of the sprite
 * \param width      The actual width of the sprite
 * \param height     The actual height of the sprite
 * \return true on success, false otherwise
 */
bool image_redraw_os(osspriteop_id header, int x, int y, int req_width,
		int req_height, int width, int height)
{
	int size;
	os_factors f;
	osspriteop_trans_tab *table;
	os_error *error;

	error = xcolourtrans_generate_table_for_sprite(
			(osspriteop_area *)0x100, header,
			os_CURRENT_MODE,
			colourtrans_CURRENT_PALETTE,
			0, colourtrans_GIVEN_SPRITE, 0, 0, &size);
	if (error) {
		NSLOG(netsurf, INFO,
		      "xcolourtrans_generate_table_for_sprite: 0x%x: %s",
		      error->errnum,
		      error->errmess);
		return false;
	}

	table = calloc(size, sizeof(char));
	if (!table) {
		NSLOG(netsurf, INFO, "malloc failed");
		ro_warn_user("NoMemory", 0);
		return false;
	}

	error = xcolourtrans_generate_table_for_sprite(
			(osspriteop_area *)0x100, header,
			os_CURRENT_MODE,
			colourtrans_CURRENT_PALETTE,
			table, colourtrans_GIVEN_SPRITE, 0, 0, 0);
	if (error) {
		NSLOG(netsurf, INFO,
		      "xcolourtrans_generate_table_for_sprite: 0x%x: %s",
		      error->errnum,
		      error->errmess);
		free(table);
		return false;
	}

	f.xmul = req_width;
	f.ymul = req_height;
	f.xdiv = width;
	f.ydiv = height;

	error = xosspriteop_put_sprite_scaled(osspriteop_PTR,
			(osspriteop_area *)0x100, header,
			x, (int)(y - req_height),
			8, &f, table);
	if (error) {
		NSLOG(netsurf, INFO,
		      "xosspriteop_put_sprite_scaled: 0x%x: %s",
		      error->errnum,
		      error->errmess);
		free(table);
		return false;
	}

	free(table);

	return true;
}
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/*
 * Copyright 2004 John M Bell <jmb202@ecs.soton.ac.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef _NETSURF_RISCOS_IMAGE_H_
#define _NETSURF_RISCOS_IMAGE_H_

#include <stdbool.h>
#include "netsurf/types.h"
#include "oslib/osspriteop.h"

struct osspriteop_area;

typedef enum {
	IMAGE_PLOT_TINCT_ALPHA,
	IMAGE_PLOT_TINCT_OPAQUE,
	IMAGE_PLOT_OS
} image_type;

bool image_redraw(osspriteop_area *area, int x, int y, int req_width,
		int req_height, int width, int height,
		colour background_colour,
		bool repeatx, bool repeaty, bool background, image_type type);

#endif
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/*
 * Copyright 2017 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Implementation of RISC OS local history.
 */

#include <stdint.h>
#include <stdlib.h>
#include <oslib/wimp.h>

#include "utils/nsoption.h"
#include "utils/messages.h"
#include "utils/log.h"
#include "utils/nsurl.h"
#include "netsurf/window.h"
#include "netsurf/plotters.h"
#include "netsurf/keypress.h"
#include "desktop/local_history.h"

#include "riscos/dialog.h"
#include "riscos/gui.h"
#include "riscos/menus.h"
#include "riscos/save.h"
#include "riscos/toolbar.h"
#include "riscos/wimp.h"
#include "riscos/wimp_event.h"
#include "riscos/wimputils.h"
#include "riscos/corewindow.h"
#include "riscos/local_history.h"

struct ro_local_history_window {
	struct ro_corewindow core;

	/** local history window context */
	struct local_history_session *session;

	/** tooltip previous x */
	int x;
	/** tooltip previous y */
	int y;
};

/** local_history window is a singleton */
static struct ro_local_history_window *local_history_window = NULL;

/** riscos template for local_history window */
static wimp_window *dialog_local_history_template;


/**
 * callback to draw on drawable area of ro local history window
 *
 * \param ro_cw The riscos core window structure.
 * \param r The rectangle of the window that needs updating.
 * \param originx The risc os plotter x origin.
 * \param originy The risc os plotter y origin.
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
ro_local_history_draw(struct ro_corewindow *ro_cw,
		      int originx,
		      int originy,
		      struct rect *r)
{
	struct redraw_context ctx = {
		.interactive = true,
		.background_images = true,
		.plot = &ro_plotters
	};
	struct ro_local_history_window *lhw;

	lhw = (struct ro_local_history_window *)ro_cw;

	ro_plot_origin_x = originx;
	ro_plot_origin_y = originy;
	no_font_blending = true;
	local_history_redraw(lhw->session, 0, 0, r, &ctx);
	no_font_blending = false;

	return NSERROR_OK;
}


/**
 * callback for keypress on ro coookie window
 *
 * \param ro_cw The ro core window structure.
 * \param nskey The netsurf key code.
 * \return NSERROR_OK if key processed,
 *         NSERROR_NOT_IMPLEMENTED if key not processed
 *         otherwise apropriate error code
 */
static nserror
ro_local_history_key(struct ro_corewindow *ro_cw, uint32_t nskey)
{
	struct ro_local_history_window *lhw;

	lhw = (struct ro_local_history_window *)ro_cw;

	if (local_history_keypress(lhw->session, nskey)) {
		return NSERROR_OK;
	}
	return NSERROR_NOT_IMPLEMENTED;
}


/**
 * handle hover mouse movement for tooltips
 */
static nserror
ro_local_history_tooltip(struct ro_local_history_window *lhw, int x, int y)
{
	int width;
	nsurl *url;
	wimp_window_state state;
	wimp_icon_state ic;
	os_box box = {0, 0, 0, 0};
	os_error *error;
	wimp_pointer pointer;
	nserror res;

	/* check if tooltip are required */
	if (!nsoption_bool(history_tooltip)) {
		return NSERROR_OK;
	}

	/* ensure pointer has moved */
	if ((lhw->x == x) && (lhw->y == y)) {
		return NSERROR_OK;
	}

	lhw->x = x;
	lhw->y = y;

	res = local_history_get_url(lhw->session, x, y, &url);
	if (res != NSERROR_OK) {
		/* not over a tree entry => close tooltip window. */
		error = xwimp_close_window(dialog_tooltip);
		if (error) {
			NSLOG(netsurf, INFO, "xwimp_close_window: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("WimpError", error->errmess);
			return NSERROR_NOMEM;
		}
		return NSERROR_OK;
	}

	/* get width of string */
	error = xwimptextop_string_width(nsurl_access(url),
					 nsurl_length(url) > 256 ? 256 : nsurl_length(url),
					 &width);
	if (error) {
		NSLOG(netsurf, INFO, "xwimptextop_string_width: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		nsurl_unref(url);
		return NSERROR_NOMEM;
	}

	ro_gui_set_icon_string(dialog_tooltip, 0, nsurl_access(url), true);
	nsurl_unref(url);

	/* resize icon appropriately */
	ic.w = dialog_tooltip;
	ic.i = 0;
	error = xwimp_get_icon_state(&ic);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_icon_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return NSERROR_NOMEM;
	}
	error = xwimp_resize_icon(dialog_tooltip, 0,
				  ic.icon.extent.x0, ic.icon.extent.y0,
				  width + 16, ic.icon.extent.y1);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_resize_icon: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return NSERROR_NOMEM;
	}

	state.w = dialog_tooltip;
	error = xwimp_get_window_state(&state);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return NSERROR_NOMEM;
	}

	/* update window extent */
	box.x1 = width + 16;
	box.y0 = -36;
	error = xwimp_set_extent(dialog_tooltip, &box);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_set_extent: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return NSERROR_NOMEM;
	}

	error = xwimp_get_pointer_info(&pointer);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_pointer_info: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return NSERROR_NOMEM;
	}

	/* set visible area */
	state.visible.x0 = pointer.pos.x + 24;
	state.visible.y0 = pointer.pos.y - 22 - 36;
	state.visible.x1 = pointer.pos.x + 24 + width + 16;
	state.visible.y1 = pointer.pos.y - 22;
	state.next = wimp_TOP;
	/* open window */
	error = xwimp_open_window(PTR_WIMP_OPEN(&state));
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_open_window: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return NSERROR_NOMEM;
	}
	return NSERROR_OK;
}


/**
 * callback for mouse event on ro local_history window
 *
 * \param ro_cw The ro core window structure.
 * \param mouse_state mouse state
 * \param x location of event
 * \param y location of event
 * \return NSERROR_OK on sucess otherwise apropriate error code.
 */
static nserror
ro_local_history_mouse(struct ro_corewindow *ro_cw,
		       browser_mouse_state mouse_state,
		       int x, int y)
{
	struct ro_local_history_window *lhw;

	lhw = (struct ro_local_history_window *)ro_cw;

	switch (mouse_state) {

	case BROWSER_MOUSE_HOVER:
		ro_local_history_tooltip(lhw, x, y);
		break;

	case BROWSER_MOUSE_LEAVE:
		ro_gui_dialog_close(dialog_tooltip);
		break;

	default:
		local_history_mouse_action(lhw->session, mouse_state, x, y);
		break;
	}

	return NSERROR_OK;
}


/**
 * Creates the window for the local_history tree.
 *
 * \return NSERROR_OK on success else appropriate error code on faliure.
 */
static nserror
ro_local_history_init(struct browser_window *bw,
		      struct ro_local_history_window **win_out)
{
	os_error *error;
	struct ro_local_history_window *ncwin;
	nserror res;

	/* memoise window so it can be represented when necessary
	 * instead of recreating every time.
	 */
	if ((*win_out) != NULL) {
		res = local_history_set((*win_out)->session, bw);
		return res;
	}

	ncwin = calloc(1, sizeof(*ncwin));
	if (ncwin == NULL) {
		return NSERROR_NOMEM;
	}

	/* create window from template */
	error = xwimp_create_window(dialog_local_history_template,
				    &ncwin->core.wh);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_create_window: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		free(ncwin);
		return NSERROR_NOMEM;
	}

	/* initialise callbacks */
	ncwin->core.draw = ro_local_history_draw;
	ncwin->core.key = ro_local_history_key;
	ncwin->core.mouse = ro_local_history_mouse;

	/* initialise core window */
	res = ro_corewindow_init(&ncwin->core,
				 NULL,
				 NULL,
				 0,
				 NULL);
	if (res != NSERROR_OK) {
		free(ncwin);
		return res;
	}

	res = local_history_init(ncwin->core.cb_table,
				 (struct core_window *)ncwin,
				 bw,
				 &ncwin->session);
	if (res != NSERROR_OK) {
		free(ncwin);
		return res;
	}

	*win_out = ncwin;

	return NSERROR_OK;
}


/**
 * open RISC OS local history window at the correct size
 */
static nserror
ro_local_history_open(struct ro_local_history_window *lhw, wimp_w parent)
{
	nserror res;
	int width, height;
	os_box box = {0, 0, 0, 0};
	wimp_window_state state;
	os_error *error;

	res = local_history_get_size(lhw->session, &width, &height);
	if (res != NSERROR_OK) {
		return res;
	}

	width *= 2;
	height *= 2;

	/* set extent */
	box.x1 = width;
	box.y0 = -height;
	error = xwimp_set_extent(lhw->core.wh, &box);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_set_extent: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return NSERROR_NOMEM;
	}

	/* open full size */
	state.w = lhw->core.wh;
	error = xwimp_get_window_state(&state);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return NSERROR_NOMEM;
	}
	state.visible.x0 = 0;
	state.visible.y0 = 0;
	state.visible.x1 = width;
	state.visible.y1 = height;
	state.next = wimp_HIDDEN;
	error = xwimp_open_window(PTR_WIMP_OPEN(&state));
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_open_window: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return NSERROR_NOMEM;
	}

	ro_gui_dialog_open_persistent(parent, lhw->core.wh, true);

	/* Give the window focus. */
	error = xwimp_set_caret_position(lhw->core.wh, -1, 0, 0, -1, 0);
	if (error) {
		NSLOG(netsurf, INFO,
		      "xwimp_set_caret_position: 0x%x : %s",
		      error->errnum,
		      error->errmess);
	}

	local_history_scroll_to_cursor(lhw->session);

	return NSERROR_OK;
}

/* exported interface documented in riscos/local_history.h */
nserror ro_gui_local_history_present(wimp_w parent, struct browser_window *bw)
{
	nserror res;

	res = ro_local_history_init(bw, &local_history_window);
	if (res == NSERROR_OK) {
		NSLOG(netsurf, INFO, "Presenting");
		res = ro_local_history_open(local_history_window, parent);
	} else {
		NSLOG(netsurf, INFO, "Failed presenting error code %d", res);
	}

	return res;
}


/* exported interface documented in riscos/local_history.h */
void ro_gui_local_history_initialise(void)
{
	dialog_local_history_template = ro_gui_dialog_load_template("history");
}


/* exported interface documented in riscos/local_history.h */
nserror ro_gui_local_history_finalise(void)
{
	nserror res;

	if (local_history_window == NULL) {
		return NSERROR_OK;
	}

	res = local_history_fini(local_history_window->session);
	if (res == NSERROR_OK) {
		res = ro_corewindow_fini(&local_history_window->core);

		free(local_history_window);
		local_history_window = NULL;
	}

	return res;
}







netsurf-vince/pdf/frontends/riscos/local_history.h

/*
 * Copyright 2017 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * RISC OS local history interface.
 */

#ifndef RISCOS_LOCALHISTORY_H
#define RISCOS_LOCALHISTORY_H

/**
 * initialise the local history window template ready for subsequent use.
 */
void ro_gui_local_history_initialise(void);

/**
 * make the local history window visible.
 *
 * \return NSERROR_OK on success else appropriate error code on faliure.
 */
nserror ro_gui_local_history_present(wimp_w parent, struct browser_window *bw);

/**
 * Free any resources allocated for the local history window.
 *
 * \return NSERROR_OK on success else appropriate error code on faliure.
 */
nserror ro_gui_local_history_finalise(void);

#endif







netsurf-vince/pdf/frontends/riscos/menus.c

/*
 * Copyright 2003 Phil Mellor <monkeyson@users.sourceforge.net>
 * Copyright 2005 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2003 John M Bell <jmb202@ecs.soton.ac.uk>
 * Copyright 2005 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Menu creation and handling implementation.
 */

#include <ctype.h>
#include <stdlib.h>
#include <string.h>
#include <stddef.h>
#include "oslib/os.h"
#include "oslib/osbyte.h"
#include "oslib/osgbpb.h"
#include "oslib/territory.h"
#include "oslib/wimp.h"

#include "utils/log.h"
#include "utils/messages.h"
#include "utils/utf8.h"
#include "desktop/cookie_manager.h"

#include "riscos/dialog.h"
#include "riscos/configure.h"
#include "riscos/cookies.h"
#include "riscos/gui.h"
#include "riscos/global_history.h"
#include "riscos/help.h"
#include "riscos/hotlist.h"
#include "riscos/menus.h"
#include "utils/nsoption.h"
#include "riscos/save.h"
#include "riscos/tinct.h"
#include "riscos/toolbar.h"
#include "riscos/url_suggest.h"
#include "riscos/wimp.h"
#include "riscos/wimp_event.h"
#include "riscos/ucstables.h"

struct menu_definition_entry {
	menu_action action;			/**< menu action */
	wimp_menu_entry *menu_entry;		/**< corresponding menu entry */
	const char *entry_key;			/**< Messages key for entry text */
	struct menu_definition_entry *next;	/**< next menu entry */
};

struct menu_definition {
	wimp_menu *menu;			/**< corresponding menu */
	const char *title_key;			/**< Messages key for title text */
	int current_encoding;			/**< Identifier for current text encoding of menu text (as per OS_Byte,71,127) */
	struct menu_definition_entry *entries;	/**< menu entries */
	struct menu_definition *next;		/**< next menu */
};

static void ro_gui_menu_closed(void);
static void ro_gui_menu_define_menu_add(struct menu_definition *definition,
		const struct ns_menu *menu, int depth,
		wimp_menu_entry *parent_entry,
		int first, int last, const char *prefix, int prefix_length);
static struct menu_definition *ro_gui_menu_find_menu(wimp_menu *menu);
static struct menu_definition_entry *ro_gui_menu_find_entry(wimp_menu *menu,
		menu_action action);
static menu_action ro_gui_menu_find_action(wimp_menu *menu,
		wimp_menu_entry *menu_entry);
static int ro_gui_menu_get_checksum(void);
static bool ro_gui_menu_translate(struct menu_definition *menu);


/* default menu item flags */
#define DEFAULT_FLAGS (wimp_ICON_TEXT | wimp_ICON_FILLED | \
		(wimp_COLOUR_BLACK << wimp_ICON_FG_COLOUR_SHIFT) | \
		(wimp_COLOUR_WHITE << wimp_ICON_BG_COLOUR_SHIFT))

/** The currently defined menus to perform actions for */
static struct menu_definition *ro_gui_menu_definitions;
/** The current menu being worked with (may not be open) */
wimp_menu *current_menu;
/** Whether a menu is currently open */
bool current_menu_open = false;
/** Window that owns the current menu */
wimp_w current_menu_window;
/** Icon that owns the current menu (only valid for popup menus) */
static wimp_i current_menu_icon;
/** The available menus */
wimp_menu *image_quality_menu, *proxy_type_menu, *languages_menu;

/* the values given in PRM 3-157 for how to check menus/windows are
 * incorrect so we use a hack of checking if the sub-menu has bit 0
 * set which is undocumented but true of window handles on
 * all target OS versions */
#define IS_MENU(menu) !((int)(menu) & 1)

/**
 * Create menu structures.
 */

void ro_gui_menu_init(void)
{
	/* image quality menu */
	static const struct ns_menu images_definition = {
		"Display", {
			{ "ImgStyle0", NO_ACTION, 0 },
			{ "ImgStyle1", NO_ACTION, 0 },
			{ "ImgStyle2", NO_ACTION, 0 },
			{ "ImgStyle3", NO_ACTION, 0 },
			{NULL, 0, 0}
		}
	};
	image_quality_menu = ro_gui_menu_define_menu(&images_definition);

	/* proxy menu */
	static const struct ns_menu proxy_type_definition = {
		"ProxyType", {
			{ "ProxyNone", NO_ACTION, 0 },
			{ "ProxyNoAuth", NO_ACTION, 0 },
			{ "ProxyBasic", NO_ACTION, 0 },
			{ "ProxyNTLM", NO_ACTION, 0 },
			{NULL, 0, 0}
		}
	};
	proxy_type_menu = ro_gui_menu_define_menu(&proxy_type_definition);

	/* special case menus */
	ro_gui_url_suggest_init();

	/* Note: This table *must* be kept in sync with the LangNames file */
	static const struct ns_menu lang_definition = {
		"Languages", {
			{ "lang_af", NO_ACTION, 0 },
			{ "lang_bm", NO_ACTION, 0 },
			{ "lang_ca", NO_ACTION, 0 },
			{ "lang_cs", NO_ACTION, 0 },
			{ "lang_cy", NO_ACTION, 0 },
			{ "lang_da", NO_ACTION, 0 },
			{ "lang_de", NO_ACTION, 0 },
			{ "lang_en", NO_ACTION, 0 },
			{ "lang_es", NO_ACTION, 0 },
			{ "lang_et", NO_ACTION, 0 },
			{ "lang_eu", NO_ACTION, 0 },
			{ "lang_ff", NO_ACTION, 0 },
			{ "lang_fi", NO_ACTION, 0 },
			{ "lang_fr", NO_ACTION, 0 },
			{ "lang_ga", NO_ACTION, 0 },
			{ "lang_gl", NO_ACTION, 0 },
			{ "lang_ha", NO_ACTION, 0 },
			{ "lang_hr", NO_ACTION, 0 },
			{ "lang_hu", NO_ACTION, 0 },
			{ "lang_id", NO_ACTION, 0 },
			{ "lang_is", NO_ACTION, 0 },
			{ "lang_it", NO_ACTION, 0 },
			{ "lang_lt", NO_ACTION, 0 },
			{ "lang_lv", NO_ACTION, 0 },
			{ "lang_ms", NO_ACTION, 0 },
			{ "lang_mt", NO_ACTION, 0 },
			{ "lang_nl", NO_ACTION, 0 },
			{ "lang_no", NO_ACTION, 0 },
			{ "lang_pl", NO_ACTION, 0 },
			{ "lang_pt", NO_ACTION, 0 },
			{ "lang_rn", NO_ACTION, 0 },
			{ "lang_ro", NO_ACTION, 0 },
			{ "lang_rw", NO_ACTION, 0 },
			{ "lang_sk", NO_ACTION, 0 },
			{ "lang_sl", NO_ACTION, 0 },
			{ "lang_so", NO_ACTION, 0 },
			{ "lang_sq", NO_ACTION, 0 },
			{ "lang_sr", NO_ACTION, 0 },
			{ "lang_sv", NO_ACTION, 0 },
			{ "lang_sw", NO_ACTION, 0 },
			{ "lang_tr", NO_ACTION, 0 },
			{ "lang_uz", NO_ACTION, 0 },
			{ "lang_vi", NO_ACTION, 0 },
			{ "lang_wo", NO_ACTION, 0 },
			{ "lang_xs", NO_ACTION, 0 },
			{ "lang_yo", NO_ACTION, 0 },
			{ "lang_zu", NO_ACTION, 0 },
			{ NULL, 0, 0 }
		}
	};
	languages_menu = ro_gui_menu_define_menu(&lang_definition);
}


/**
 * Display a menu.
 *
 * \param *menu			Pointer to the menu to be displayed.
 * \param x			The x position.
 * \param y			The y position.
 * \param w			The window that the menu belongs to.
 */

void ro_gui_menu_create(wimp_menu *menu, int x, int y, wimp_w w)
{
	os_error *error;
	struct menu_definition *definition;

	/* translate menu, if necessary (this returns quickly
	 * if there's nothing to be done) */
	definition = ro_gui_menu_find_menu(menu);
	if (definition) {
		if (!ro_gui_menu_translate(definition)) {
			ro_warn_user("NoMemory", 0);
			return;
		}
	}

	/* store the menu characteristics */
	current_menu = menu;
	current_menu_window = w;
	current_menu_icon = wimp_ICON_WINDOW;

	/* create the menu */
	current_menu_open = true;
	error = xwimp_create_menu(menu, x - 64, y);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_create_menu: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("MenuError", error->errmess);
		ro_gui_menu_closed();
	}
}


/**
 * Display a pop-up menu next to the specified icon.
 *
 * \param  menu  menu to open
 * \param  w	 window handle
 * \param  i	 icon handle
 */

void ro_gui_popup_menu(wimp_menu *menu, wimp_w w, wimp_i i)
{
	wimp_window_state state;
	wimp_icon_state icon_state;
	os_error *error;

	state.w = w;
	icon_state.w = w;
	icon_state.i = i;
	error = xwimp_get_window_state(&state);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("MenuError", error->errmess);
		return;
	}

	error = xwimp_get_icon_state(&icon_state);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_icon_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("MenuError", error->errmess);
		return;
	}

	ro_gui_menu_create(menu,
			state.visible.x0 + icon_state.icon.extent.x1 + 64,
			state.visible.y1 + icon_state.icon.extent.y1 -
			state.yscroll, w);
	current_menu_icon = i;
}


/**
 * Forcibly close any menu or transient dialogue box that is currently open.
 */

void ro_gui_menu_destroy(void)
{
	os_error *error;

	if (current_menu == NULL)
		return;

	error = xwimp_create_menu(wimp_CLOSE_MENU, 0, 0);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_create_menu: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("MenuError", error->errmess);
	}

	ro_gui_menu_closed();
}


/**
 * Allow the current menu window to change, if the window is deleted and
 * recreated while a menu is active on an Adjust-click.
 *
 * \param from			The original window handle.
 * \param to			The new replacement window handle.
 */

void ro_gui_menu_window_changed(wimp_w from, wimp_w to)
{

	if (from == current_menu_window)
		current_menu_window = to;
}


/**
 * Handle menu selection.
 */

void ro_gui_menu_selection(wimp_selection *selection)
{
	int			i; //, j;
	wimp_menu_entry		*menu_entry;
	menu_action		action;
	wimp_pointer		pointer;
	os_error		*error;
	int			previous_menu_icon = current_menu_icon;

	/* if we are using gui_multitask then menu selection events
	 * may be delivered after the menu has been closed. As such,
	 * we simply ignore these events. */
	if (!current_menu)
		return;

	assert(current_menu_window);

	/* get the menu entry and associated action and definition */
	menu_entry = &current_menu->entries[selection->items[0]];
	for (i = 1; selection->items[i] != -1; i++)
		menu_entry = &menu_entry->sub_menu->
				entries[selection->items[i]];
	action = ro_gui_menu_find_action(current_menu, menu_entry);

	/* Deal with the menu action.  If this manages to re-prepare the
	 * menu for re-opening, we test for and act on Adjust clicks.
	 */

	if (!ro_gui_wimp_event_menu_selection(current_menu_window,
			current_menu_icon, current_menu, selection, action))
		return;

	/* re-open the menu for Adjust clicks */
	error = xwimp_get_pointer_info(&pointer);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_pointer_info: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		ro_gui_menu_closed();
		return;
	}

	if (pointer.buttons != wimp_CLICK_ADJUST) {
		ro_gui_menu_closed();
		return;
	}

	ro_gui_menu_create(current_menu, 0, 0, current_menu_window);
	current_menu_icon = previous_menu_icon;
}


/**
 * Handle Message_MenuWarning.
 */
void ro_gui_menu_warning(wimp_message_menu_warning *warning)
{
	int i;
	menu_action action;
	wimp_menu_entry *menu_entry;
	os_error *error;

	assert(current_menu);
	assert(current_menu_window);

	/* get the sub-menu of the warning */
	if (warning->selection.items[0] == -1)
		return;
	menu_entry = &current_menu->entries[warning->selection.items[0]];
	for (i = 1; warning->selection.items[i] != -1; i++)
		menu_entry = &menu_entry->sub_menu->
				entries[warning->selection.items[i]];
	action = ro_gui_menu_find_action(current_menu, menu_entry);

	/* Process the warning via Wimp_Event, then register the resulting
	 * submenu with the module.
	 */

	ro_gui_wimp_event_submenu_warning(current_menu_window,
			current_menu_icon, current_menu, &(warning->selection),
			action);

	if (IS_MENU(menu_entry->sub_menu)) {
		ro_gui_wimp_event_register_submenu((wimp_w) 0);
	} else {
		ro_gui_wimp_event_register_submenu((wimp_w)
				menu_entry->sub_menu);

		/* If this is a dialogue box, remove the close and back icons.
		 */

		ro_gui_wimp_update_window_furniture((wimp_w)
				menu_entry->sub_menu,
				wimp_WINDOW_CLOSE_ICON | wimp_WINDOW_BACK_ICON,
				0);
	}

	/* open the sub-menu */

	error = xwimp_create_sub_menu(menu_entry->sub_menu,
			warning->pos.x, warning->pos.y);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_create_sub_menu: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("MenuError", error->errmess);
	}
}


/**
 * Handle Message_MenusDeleted, removing our current record of an open menu
 * if it matches the deleted menu handle.
 *
 * \param *deleted		The message block.
 */

void ro_gui_menu_message_deleted(wimp_message_menus_deleted *deleted)
{
	if (deleted != NULL && deleted->menu == current_menu)
		ro_gui_menu_closed();
}


/**
 * Clean up after a menu has been closed, or forcibly close an open menu.
  */

static void ro_gui_menu_closed(void)
{
	if (current_menu != NULL)
		ro_gui_wimp_event_menus_closed(current_menu_window,
				current_menu_icon, current_menu);

	current_menu = NULL;
	current_menu_window = NULL;
	current_menu_icon = 0;
	current_menu_open = false;
}


/**
 * Update the current menu by sending it a Menu Prepare event through wimp_event
 * and then reopening it if the contents has changed.
 *
 * \param *menu		The menu to refresh: if 0, the current menu will be
 *			refreshed regardless, otherwise it will be refreshed
 *			only if it matches the supplied handle.
 */

void ro_gui_menu_refresh(wimp_menu *menu)
{
	int checksum = 0;

	if (!current_menu_open)
		return;

	checksum = ro_gui_menu_get_checksum();

	if (!ro_gui_wimp_event_prepare_menu(current_menu_window,
			current_menu_icon, current_menu))
		return;

	/* \TODO -- Call the menu's event handler here. */

	if (checksum != ro_gui_menu_get_checksum()) {
		os_error *error;
		error = xwimp_create_menu(current_menu, 0, 0);
		if (error) {
			NSLOG(netsurf, INFO, "xwimp_create_menu: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("MenuError", error->errmess);
		}
	}
}




/**
 * Creates a wimp_menu and adds it to the list to handle actions for.
 *
 * \param  menu The data to create the menu with
 * \return The menu created, or NULL on failure
 */
wimp_menu *ro_gui_menu_define_menu(const struct ns_menu *menu)
{
	struct menu_definition *definition;
	int entry;

	definition = calloc(sizeof(struct menu_definition), 1);
	if (!definition) {
		die("No memory to create menu definition.");
		return NULL; /* For the benefit of scan-build */
	}

	/* link in the menu to our list */
	definition->next = ro_gui_menu_definitions;
	ro_gui_menu_definitions = definition;

	/* count number of menu entries */
	for (entry = 0; menu->entries[entry].text; entry++)
		/* do nothing */;

	/* create our definitions */
	ro_gui_menu_define_menu_add(definition, menu, 0, NULL,
			0, entry, NULL, 0);

	/* and translate menu into current encoding */
	if (!ro_gui_menu_translate(definition))
		die("No memory to translate menu.");

	return definition->menu;
}

/**
 * Create a wimp menu tree from ns_menu data.
 * This function does *not* deal with the menu textual content - it simply
 * creates and populates the appropriate structures. Textual content is
 * generated by ro_gui_menu_translate_menu()
 *
 * \param definition  Top level menu definition
 * \param menu  Menu declaration data
 * \param depth  Depth of menu we're currently building
 * \param parent_entry  Entry in parent menu, or NULL if root menu
 * \param first  First index in declaration data that is used by this menu
 * \param last Last index in declaration data that is used by this menu
 * \param prefix  Prefix pf menu declaration string already seen
 * \param prefix_length  Length of prefix
 */
void ro_gui_menu_define_menu_add(struct menu_definition *definition,
		const struct ns_menu *menu, int depth,
		wimp_menu_entry *parent_entry, int first, int last,
		const char *prefix, int prefix_length)
{
	int entry;
	int entries = 0;
	int matches[last - first + 1];
	const char *text, *menu_text;
	wimp_menu *new_menu;
	struct menu_definition_entry *definition_entry;

	/* step 1: store the matches for depth and subset string */
	for (entry = first; entry < last; entry++) {
		const char *match;
		int cur_depth = 0;
		match = menu->entries[entry].text;

		/* skip specials at start of string */
		while (!isalnum(*match))
			match++;

		/* attempt prefix match */
		if ((prefix) && (strncmp(match, prefix, prefix_length)))
			continue;

		/* Find depth of this entry */
		while (*match)
			if (*match++ == '.')
				cur_depth++;

		if (depth == cur_depth)
			matches[entries++] = entry;
	}
	matches[entries] = last;

	/* no entries, so exit */
	if (entries == 0)
		return;

	/* step 2: build and link the menu. we must use realloc to stop
	 * our memory fragmenting so we can test for sub-menus easily */
	new_menu = (wimp_menu *)malloc(wimp_SIZEOF_MENU(entries));
	if (!new_menu)
		die("No memory to create menu.");

	if (parent_entry) {
		/* Fix up sub menu pointer */
		parent_entry->sub_menu = new_menu;
	} else {
		/* Root menu => fill in definition struct */
		definition->title_key = menu->title;
		definition->current_encoding = 0;
		definition->menu = new_menu;
	}

	/* this is fixed up in ro_gui_menu_translate() */
	new_menu->title_data.indirected_text.text = NULL;

	/* fill in menu flags */
	ro_gui_menu_init_structure(new_menu, entries);

	/* and then create the entries */
	for (entry = 0; entry < entries; entry++) {
		/* add the entry */
		int id = matches[entry];

		text = menu->entries[id].text;

		/* fill in menu flags from specials at start of string */
		new_menu->entries[entry].menu_flags = 0;
		while (!isalnum(*text)) {
			if (*text == '_')
				new_menu->entries[entry].menu_flags |=
							wimp_MENU_SEPARATE;
			text++;
		}

		/* get messages key for menu entry */
		menu_text = strrchr(text, '.');
		if (!menu_text)
			/* no '.' => top-level entry */
			menu_text = text;
		else
			menu_text++; /* and move past the '.' */

		/* fill in submenu data */
		if (menu->entries[id].sub_window)
			new_menu->entries[entry].sub_menu =
				(wimp_menu *) (*menu->entries[id].sub_window);

		/* this is fixed up in ro_gui_menu_translate() */
		new_menu->entries[entry].data.indirected_text.text = NULL;

		/* create definition entry */
		definition_entry =
			malloc(sizeof(struct menu_definition_entry));
		if (!definition_entry)
			die("Unable to create menu definition entry");
		definition_entry->action = menu->entries[id].action;
		definition_entry->menu_entry = &new_menu->entries[entry];
		definition_entry->entry_key = menu_text;
		definition_entry->next = definition->entries;
		definition->entries = definition_entry;

		/* recurse */
		if (new_menu->entries[entry].sub_menu == wimp_NO_SUB_MENU) {
			ro_gui_menu_define_menu_add(definition, menu,
					depth + 1, &new_menu->entries[entry],
					matches[entry], matches[entry + 1],
					text, strlen(text));
		}

		/* give menu warnings */
		if (new_menu->entries[entry].sub_menu != wimp_NO_SUB_MENU)
			new_menu->entries[entry].menu_flags |=
						wimp_MENU_GIVE_WARNING;
	}
	new_menu->entries[0].menu_flags |= wimp_MENU_TITLE_INDIRECTED;
	new_menu->entries[entries - 1].menu_flags |= wimp_MENU_LAST;
}


/**
 * Initialise the basic state of a menu structure so all entries are
 * indirected text with no flags, no submenu.
 */
void ro_gui_menu_init_structure(wimp_menu *menu, int entries)
{
  	int i;

	menu->title_fg = wimp_COLOUR_BLACK;
	menu->title_bg = wimp_COLOUR_LIGHT_GREY;
	menu->work_fg = wimp_COLOUR_BLACK;
	menu->work_bg = wimp_COLOUR_WHITE;
	menu->width = 200;
	menu->height = wimp_MENU_ITEM_HEIGHT;
	menu->gap = wimp_MENU_ITEM_GAP;

	for (i = 0; i < entries; i++) {
		menu->entries[i].menu_flags = 0;
		menu->entries[i].sub_menu = wimp_NO_SUB_MENU;
		menu->entries[i].icon_flags =
				DEFAULT_FLAGS | wimp_ICON_INDIRECTED;
		menu->entries[i].data.indirected_text.validation =
				(char *)-1;
	}
	menu->entries[0].menu_flags |= wimp_MENU_TITLE_INDIRECTED;
	menu->entries[i - 1].menu_flags |= wimp_MENU_LAST;
}


/**
 * Finds the menu_definition corresponding to a wimp_menu.
 *
 * \param menu  the menu to find the definition for
 * \return the associated definition, or NULL if one could not be found
 */
struct menu_definition *ro_gui_menu_find_menu(wimp_menu *menu)
{
	struct menu_definition *definition;

	if (!menu)
		return NULL;

	for (definition = ro_gui_menu_definitions; definition;
			definition = definition->next)
		if (definition->menu == menu)
			return definition;
	return NULL;
}


/**
 * Finds the key associated with a menu entry translation.
 *
 * \param menu  the menu to search
 * \param translated  the translated text
 * \return the original message key, or NULL if one could not be found
 */
const char *ro_gui_menu_find_menu_entry_key(wimp_menu *menu,
		const char *translated)
{
	struct menu_definition_entry *entry;
	struct menu_definition *definition = ro_gui_menu_find_menu(menu);

	if (!definition)
		return NULL;

	for (entry = definition->entries; entry; entry = entry->next)
		if (!strcmp(entry->menu_entry->data.indirected_text.text, translated))
			return entry->entry_key;
	return NULL;
}


/**
 * Finds the menu_definition_entry corresponding to an action for a wimp_menu.
 *
 * \param menu	  the menu to search for an action within
 * \param action  the action to find
 * \return the associated menu entry, or NULL if one could not be found
 */
struct menu_definition_entry *ro_gui_menu_find_entry(wimp_menu *menu,
		menu_action action)
{
	struct menu_definition_entry *entry;
	struct menu_definition *definition = ro_gui_menu_find_menu(menu);

	if (!definition)
		return NULL;

	for (entry = definition->entries; entry; entry = entry->next)
		if (entry->action == action)
			return entry;
	return NULL;
}


/**
 * Finds the action corresponding to a wimp_menu_entry for a wimp_menu.
 *
 * \param menu	      the menu to search for an action within
 * \param menu_entry  the menu_entry to find
 * \return the associated action, or 0 if one could not be found
 */
menu_action ro_gui_menu_find_action(wimp_menu *menu, wimp_menu_entry *menu_entry)
{
	struct menu_definition_entry *entry;
	struct menu_definition *definition = ro_gui_menu_find_menu(menu);

	if (!definition)
		return NO_ACTION;

	for (entry = definition->entries; entry; entry = entry->next) {
		if (entry->menu_entry == menu_entry)
			return entry->action;
	}
	return NO_ACTION;
}


/**
 * Sets an action within a menu as having a specific ticked status.
 *
 * \param menu	  the menu containing the action
 * \param action  the action to tick/untick
 * \param shaded  whether to set the item as shaded
 */
void ro_gui_menu_set_entry_shaded(wimp_menu *menu, menu_action action,
		bool shaded)
{
	struct menu_definition_entry *entry;
	struct menu_definition *definition = ro_gui_menu_find_menu(menu);

	if (!definition)
		return;

	/* we can't use find_entry as multiple actions may appear in one menu */
	for (entry = definition->entries; entry; entry = entry->next)
		if (entry->action == action) {
			if (shaded)
				entry->menu_entry->icon_flags |= wimp_ICON_SHADED;
			else
				entry->menu_entry->icon_flags &= ~wimp_ICON_SHADED;
		}
}


/**
 * Sets an action within a menu as having a specific ticked status.
 *
 * \param menu	  the menu containing the action
 * \param action  the action to tick/untick
 * \param ticked  whether to set the item as ticked
 */
void ro_gui_menu_set_entry_ticked(wimp_menu *menu, menu_action action,
		bool ticked)
{
	struct menu_definition_entry *entry =
			ro_gui_menu_find_entry(menu, action);
	if (entry) {
		if (ticked)
			entry->menu_entry->menu_flags |= wimp_MENU_TICKED;
		else
			entry->menu_entry->menu_flags &= ~wimp_MENU_TICKED;
	}
}


/**
 * Calculates a simple checksum for the current menu state
 */
int ro_gui_menu_get_checksum(void)
{
	wimp_selection menu_tree;
	int i = 0, j, checksum = 0;
	os_error *error;
	wimp_menu *menu;

	if (!current_menu_open)
		return 0;

	error = xwimp_get_menu_state((wimp_menu_state_flags)0,
			&menu_tree, 0, 0);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_menu_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("MenuError", error->errmess);
		return 0;
	}

	menu = current_menu;
	do {
		j = 0;
		do {
			if (menu->entries[j].icon_flags & wimp_ICON_SHADED)
				checksum ^= (1 << (i + j * 2));
			if (menu->entries[j].menu_flags & wimp_MENU_TICKED)
				checksum ^= (2 << (i + j * 2));
		} while (!(menu->entries[j++].menu_flags & wimp_MENU_LAST));

		j = menu_tree.items[i++];
		if (j != -1) {
			menu = menu->entries[j].sub_menu;
			if ((!menu) || (menu == wimp_NO_SUB_MENU) || (!IS_MENU(menu)))
				break;
		}
	} while (j != -1);

	return checksum;
}

/**
 * Translate a menu's textual content into the system local encoding
 *
 * \param menu  The menu to translate
 * \return false if out of memory, true otherwise
 */
bool ro_gui_menu_translate(struct menu_definition *menu)
{
	os_error *error;
	int alphabet;
	struct menu_definition_entry *entry;
	char *translated;
	nserror err;

	/* read current alphabet */
	error = xosbyte1(osbyte_ALPHABET_NUMBER, 127, 0, &alphabet);
	if (error) {
		NSLOG(netsurf, INFO, "failed reading alphabet: 0x%x: %s",
		      error->errnum, error->errmess);
		/* assume Latin1 */
		alphabet = territory_ALPHABET_LATIN1;
	}

	if (menu->current_encoding == alphabet)
		/* menu text is already in the correct encoding */
		return true;

	/* translate root menu title text */
	free(menu->menu->title_data.indirected_text.text);
	err = utf8_to_local_encoding(messages_get(menu->title_key),
			0, &translated);
	if (err != NSERROR_OK) {
		assert(err != NSERROR_BAD_ENCODING);
		NSLOG(netsurf, INFO, "utf8_to_enc failed");
		return false;
	}

	/* and fill in WIMP menu field */
	menu->menu->title_data.indirected_text.text = translated;

	/* now the menu entries */
	for (entry = menu->entries; entry; entry = entry->next) {
		wimp_menu *submenu = entry->menu_entry->sub_menu;

		/* tranlate menu entry text */
		free(entry->menu_entry->data.indirected_text.text);
		err = utf8_to_local_encoding(messages_get(entry->entry_key),
				0, &translated);
		if (err != NSERROR_OK) {
			assert(err != NSERROR_BAD_ENCODING);
			NSLOG(netsurf, INFO, "utf8_to_enc failed");
			return false;
		}

		/* fill in WIMP menu fields */
		entry->menu_entry->data.indirected_text.text = translated;
		entry->menu_entry->data.indirected_text.validation =
				(char *) -1;
		entry->menu_entry->data.indirected_text.size =
				strlen(translated);

		/* child menu title - this is the same as the text of
		 * the parent menu entry, so just copy the pointer */
		if (submenu != wimp_NO_SUB_MENU && IS_MENU(submenu)) {
			submenu->title_data.indirected_text.text =
					translated;
		}
	}

	/* finally, set the current encoding of the menu */
	menu->current_encoding = alphabet;

	return true;
}








netsurf-vince/pdf/frontends/riscos/menus.h

/*
 * Copyright 2005 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef _NETSURF_RISCOS_MENUS_H_
#define _NETSURF_RISCOS_MENUS_H_

extern wimp_menu *image_quality_menu, *proxy_type_menu, *languages_menu;

extern wimp_menu *current_menu;

typedef enum {

	/* no/unknown actions */
	NO_ACTION,

	/* help actions */
	HELP_OPEN_CONTENTS,
	HELP_OPEN_GUIDE,
	HELP_OPEN_INFORMATION,
	HELP_OPEN_CREDITS,
	HELP_OPEN_LICENCE,
	HELP_LAUNCH_INTERACTIVE,

	/* history actions */
	HISTORY_SHOW_LOCAL,
	HISTORY_SHOW_GLOBAL,

	/* hotlist actions */
	HOTLIST_ADD_URL,
	HOTLIST_SHOW,

	/* cookie actions */
	COOKIES_SHOW,
	COOKIES_DELETE,

	/* page actions */
	BROWSER_PAGE,
	BROWSER_PAGE_INFO,
	BROWSER_PRINT,
	BROWSER_NEW_WINDOW,
	BROWSER_VIEW_SOURCE,

	/* object actions */
	BROWSER_OBJECT,
	BROWSER_OBJECT_OBJECT,
	BROWSER_OBJECT_LINK,
	BROWSER_OBJECT_INFO,
	BROWSER_OBJECT_PRINT,
	BROWSER_OBJECT_RELOAD,
	BROWSER_LINK_SAVE,
	BROWSER_LINK_DOWNLOAD,
	BROWSER_LINK_NEW_WINDOW,

	/* save actions */
	BROWSER_OBJECT_SAVE,
	BROWSER_OBJECT_EXPORT,
	BROWSER_OBJECT_EXPORT_SPRITE,
	BROWSER_OBJECT_EXPORT_DRAW,
	BROWSER_OBJECT_SAVE_URL_URI,
	BROWSER_OBJECT_SAVE_URL_URL,
	BROWSER_OBJECT_SAVE_URL_TEXT,
	BROWSER_SAVE,
	BROWSER_SAVE_COMPLETE,
	BROWSER_EXPORT_DRAW,
	BROWSER_EXPORT_PDF,
	BROWSER_EXPORT_TEXT,
	BROWSER_SAVE_URL_URI,
	BROWSER_SAVE_URL_URL,
	BROWSER_SAVE_URL_TEXT,
	BROWSER_LINK_SAVE_URI,
	BROWSER_LINK_SAVE_URL,
	BROWSER_LINK_SAVE_TEXT,
	HOTLIST_EXPORT,
	HISTORY_EXPORT,

	/* selection actions */
	BROWSER_SELECTION,
	BROWSER_SELECTION_SAVE,
	BROWSER_SELECTION_COPY,
	BROWSER_SELECTION_CUT,
	BROWSER_SELECTION_PASTE,
	BROWSER_SELECTION_CLEAR,
	BROWSER_SELECTION_ALL,

	/* navigation actions */
	BROWSER_NAVIGATE_HOME,
	BROWSER_NAVIGATE_BACK,
	BROWSER_NAVIGATE_FORWARD,
	BROWSER_NAVIGATE_UP,
	BROWSER_NAVIGATE_RELOAD,
	BROWSER_NAVIGATE_RELOAD_ALL,
	BROWSER_NAVIGATE_STOP,
	BROWSER_NAVIGATE_URL,

	/* browser window/display actions */
	BROWSER_SCALE_VIEW,
	BROWSER_FIND_TEXT,
	BROWSER_IMAGES_FOREGROUND,
	BROWSER_IMAGES_BACKGROUND,
	BROWSER_BUFFER_ANIMS,
	BROWSER_BUFFER_ALL,
	BROWSER_SAVE_VIEW,
	BROWSER_WINDOW_DEFAULT,
	BROWSER_WINDOW_STAGGER,
	BROWSER_WINDOW_COPY,
	BROWSER_WINDOW_RESET,

	/* tree actions */
	TREE_NEW_FOLDER,
	TREE_NEW_LINK,
	TREE_EXPAND_ALL,
	TREE_EXPAND_FOLDERS,
	TREE_EXPAND_LINKS,
	TREE_COLLAPSE_ALL,
	TREE_COLLAPSE_FOLDERS,
	TREE_COLLAPSE_LINKS,
	TREE_SELECTION,
	TREE_SELECTION_EDIT,
	TREE_SELECTION_LAUNCH,
	TREE_SELECTION_DELETE,
	TREE_SELECT_ALL,
	TREE_CLEAR_SELECTION,

	/* toolbar actions */
	TOOLBAR_BUTTONS,
	TOOLBAR_ADDRESS_BAR,
	TOOLBAR_THROBBER,
	TOOLBAR_EDIT,

	/* misc actions */
	CHOICES_SHOW,
	APPLICATION_QUIT,
} menu_action;


/* Menu entry structures for use when defining menus. */

struct ns_menu_entry {
	const char *text;		/**< menu text (from messages) */
	menu_action action;		/**< associated action */
	wimp_w *sub_window;		/**< sub-window if any */
};

struct ns_menu {
	const char *title;
	struct ns_menu_entry entries[];
};


void ro_gui_menu_init(void);
void ro_gui_menu_create(wimp_menu* menu, int x, int y, wimp_w w);
void ro_gui_menu_destroy(void);
void ro_gui_popup_menu(wimp_menu *menu, wimp_w w, wimp_i i);
void ro_gui_menu_window_changed(wimp_w from, wimp_w to);
void ro_gui_menu_selection(wimp_selection* selection);
void ro_gui_menu_warning(wimp_message_menu_warning *warning);
void ro_gui_menu_message_deleted(wimp_message_menus_deleted *deleted);
void ro_gui_menu_refresh(wimp_menu *menu);
void ro_gui_menu_init_structure(wimp_menu *menu, int entries);
const char *ro_gui_menu_find_menu_entry_key(wimp_menu *menu,
		const char *translated);
wimp_menu *ro_gui_menu_define_menu(const struct ns_menu *menu);
void ro_gui_menu_set_entry_shaded(wimp_menu *menu, menu_action action,
		bool shaded);
void ro_gui_menu_set_entry_ticked(wimp_menu *menu, menu_action action,
		bool ticked);

#endif







netsurf-vince/pdf/frontends/riscos/message.c

/*
 * Copyright 2006 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Automated RISC OS message routing (implementation).
 */

#include <assert.h>
#include <stdbool.h>
#include <stdlib.h>
#include "oslib/os.h"
#include "oslib/wimp.h"

#include "utils/log.h"

#include "riscos/message.h"
#include "riscos/gui.h"

struct active_message {
	unsigned int message_code;
	int id;
	void (*callback)(wimp_message *message);
	struct active_message *next;
	struct active_message *previous;
};
struct active_message *current_messages = NULL;

static struct active_message *ro_message_add(unsigned int message_code,
		void (*callback)(wimp_message *message));
static void ro_message_free(int ref);


/**
 * Sends a message and registers a return route for a bounce.
 *
 * \param event		the message event type
 * \param message	the message to register a route back for
 * \param task		the task to send a message to, or 0 for broadcast
 * \param callback	the code to call on a bounce
 * \return true on success, false otherwise
 */
bool ro_message_send_message(wimp_event_no event, wimp_message *message,
		wimp_t task, void (*callback)(wimp_message *message))
{
	os_error *error;

	assert(message);

	/* send a message */
	error = xwimp_send_message(event, message, task);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_send_message: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return false;
	}

	/* register the default bounce handler */
	if (callback) {
		assert(event == wimp_USER_MESSAGE_RECORDED);
		return ro_message_register_handler(message, message->action,
				callback);
	}
	return true;
}


/**
 * Sends a message and registers a return route for a bounce.
 *
 * \param event		the message event type
 * \param message	the message to register a route back for
 * \param to_w		the window to send the message to
 * \param to_i		the icon
 * \param callback	the code to call on a bounce
 * \param to_t		receives the task handle of the window's creator
 * \return true on success, false otherwise
 */
bool ro_message_send_message_to_window(wimp_event_no event, wimp_message *message,
		wimp_w to_w, wimp_i to_i, void (*callback)(wimp_message *message),
		wimp_t *to_t)
{
	os_error *error;

	assert(message);

	/* send a message */
	error = xwimp_send_message_to_window(event, message, to_w, to_i, to_t);
	if (error) {
		NSLOG(netsurf, INFO,
		      "xwimp_send_message_to_window: 0x%x: %s",
		      error->errnum,
		      error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return false;
	}

	/* register the default bounce handler */
	if (callback) {
		assert(event == wimp_USER_MESSAGE_RECORDED);
		return ro_message_register_handler(message, message->action,
				callback);
	}
	return true;
}


/**
 * Registers a return route for a message.
 *
 * This function must be called after wimp_send_message so that a
 * valid value is present in the my_ref field.
 *
 * \param message	the message to register a route back for
 * \param message_code	the message action code to route
 * \param callback	the code to call for a matched action
 * \return true on success, false on memory exhaustion
 */
bool ro_message_register_handler(wimp_message *message,
		unsigned int message_code,
		void (*callback)(wimp_message *message))
{
	struct active_message *add;

	assert(message);
	assert(callback);

	add = ro_message_add(message_code, callback);
	if (add)
		add->id = message->my_ref;
	return (add != NULL);
}


/**
 * Registers a route for a message code.
 *
 * \param message_code	the message action code to route
 * \param callback	the code to call for a matched action
 * \return true on success, false on memory exhaustion
 */
bool ro_message_register_route(unsigned int message_code,
		void (*callback)(wimp_message *message))
{
	assert(callback);

	return (ro_message_add(message_code, callback) != NULL);
}

struct active_message *ro_message_add(unsigned int message_code,
		void (*callback)(wimp_message *message))
{
	struct active_message *add;

	assert(callback);

	add = (struct active_message *)malloc(sizeof(*add));
	if (!add)
		return NULL;
	add->message_code = message_code;
	add->id = 0;
	add->callback = callback;
	add->next = current_messages;
	add->previous = NULL;
	current_messages = add;
	return add;
}


/**
 * Attempts to route a message.
 *
 * \param event  wimp event
 * \param message  the message to attempt to route
 * \return true if message was routed, false otherwise
 */
bool ro_message_handle_message(wimp_event_no event, wimp_message *message)
{
	struct active_message *test;

	assert(message);

	if (event == wimp_USER_MESSAGE_ACKNOWLEDGE) {
		/* handle message acknowledgement */
		bool handled = false;
		int ref = message->my_ref;

		if (ref == 0)
			return false;

		/* handle the message */
		for (test = current_messages; test; test = test->next) {
			if ((ref == test->id) &&
					(message->action == test->message_code)) {
				handled = true;
				if (test->callback)
					test->callback(message);
				break;
			}
		}

		/* remove all handlers for this id */
		ro_message_free(ref);
		return handled;
	} else {
		/* handle simple routing */
		for (test = current_messages; test; test = test->next) {
			if ((test->id == 0) &&
					(message->action == test->message_code)) {
				test->callback(message);
				return true;
			}
		}
	}
	return false;
}


void ro_message_free(int ref)
{
	struct active_message *test;
	struct active_message *next = current_messages;

	while ((test = next)) {
		next = test->next;
		if (ref == test->id) {
			if (test->previous)
				test->previous->next = test->next;
			if (test->next)
				test->next->previous = test->previous;
			if (current_messages == test)
				current_messages = test->next;
			free(test);
		}
	}
}







netsurf-vince/pdf/frontends/riscos/message.h

/*
 * Copyright 2006 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Automated RISC OS message routing (interface).
 */


#ifndef _NETSURF_RISCOS_MESSAGE_H_
#define _NETSURF_RISCOS_MESSAGE_H_

#include <stdbool.h>
#include "oslib/wimp.h"

bool ro_message_send_message(wimp_event_no event, wimp_message *message,
		wimp_t task, void (*callback)(wimp_message *message));
bool ro_message_send_message_to_window(wimp_event_no event, wimp_message *message,
		wimp_w to_w, wimp_i to_i, void (*callback)(wimp_message *message),
		wimp_t *to_t);
bool ro_message_register_handler(wimp_message *message,
		unsigned int message_code,
		void (*callback)(wimp_message *message));
bool ro_message_register_route(unsigned int message_code,
		void (*callback)(wimp_message *message));
bool ro_message_handle_message(wimp_event_no event, wimp_message *message);

#endif
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/*
 * Copyright 2013 Stephen Fryatt <stevef@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Mouse dragging and tracking support implementation.
 *
 * Two different functions are provided:-
 *
 * 1. Wimp_DragBox support, allowing clients to start a drag and specify
 *    callbacks to be used
 *
 *    - on Null Polls while the drag is active,
 *    - when the drag terminates with Event_DragEnd, and
 *    - when the drag terminates with Escape being pressed.
 *
 * 2. Mouse tracking support, allowing clients to track the mouse while it
 *    remains in the current window and specify callbacks to be used
 *
 *    - on Null Polls while the pointer is in the window, and
 *    - when the pointer leaves the window.
 */

#include <assert.h>
#include <oslib/wimp.h>

#include "utils/log.h"

#include "riscos/mouse.h"
#include "riscos/gui.h"

/* Data for the wimp drag handler. */

static void (*ro_mouse_drag_end_callback)(wimp_dragged *dragged, void *data)
		= NULL;
static void (*ro_mouse_drag_track_callback)(wimp_pointer *pointer, void *data)
		= NULL;
static void (*ro_mouse_drag_cancel_callback)(void *data) = NULL;
static void *ro_mouse_drag_data = NULL;

static bool ro_mouse_ignore_leaving_event = false;

/* Data for the wimp poll handler. */

static void (*ro_mouse_poll_end_callback)(wimp_leaving *leaving, void *data)
		= NULL;
static void (*ro_mouse_poll_track_callback)(wimp_pointer *pointer, void *data)
		= NULL;
static void *ro_mouse_poll_data = NULL;


/**
 * Process Null polls for any drags and mouse trackers that are currently
 * active.
 */

void ro_mouse_poll(void)
{
	wimp_pointer	pointer;
	os_error	*error;

	/* If no trackers are active, just exit. */

	if (ro_mouse_drag_track_callback == NULL &&
			ro_mouse_poll_track_callback == NULL)
		return;

	error = xwimp_get_pointer_info(&pointer);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_pointer_info: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}

	/* Process the drag tracker, if one is active. */

	if (ro_mouse_drag_track_callback != NULL)
		ro_mouse_drag_track_callback(&pointer, ro_mouse_drag_data);

	/* Process the window tracker, if one is active. */

	if (ro_mouse_poll_track_callback != NULL)
		ro_mouse_poll_track_callback(&pointer, ro_mouse_poll_data);
}


/**
 * Start a drag, providing a function to be called when the Wimp_DragEnd event
 * is received and optionally a tracking function to be called on null polls
 * in between times.
 *
 * \param *drag_end	Callback for when the drag terminates, or NULL for none.
 * \param *drag_track	Callback for mouse tracking during the drag, or NULL for
 *			none.
 * \param *drag_cancel	Callback for cancelling the drag, or NULL if the drag
 *			can't be cancelled.
 * \param *data		Data to be passed to the callback functions, or NULL.
 */
 
void ro_mouse_drag_start(void (*drag_end)(wimp_dragged *dragged, void *data),
		void (*drag_track)(wimp_pointer *pointer, void *data),
		void (*drag_cancel)(void *data), void *data)
{
	/* A drag should never be started when one is already in progress. */

	assert(ro_mouse_drag_end_callback == NULL &&
			ro_mouse_drag_track_callback == NULL &&
			ro_mouse_drag_cancel_callback == NULL &&
			ro_mouse_drag_data == NULL);

	ro_mouse_drag_end_callback = drag_end;
	ro_mouse_drag_track_callback = drag_track;
	ro_mouse_drag_cancel_callback = drag_cancel;
	ro_mouse_drag_data = data;

	/* The Wimp sends a PointerLeaving event when Wimp_DragBox is called,
	 * so we mask out the next event that will come our way.
	 */

	ro_mouse_ignore_leaving_event = true;
}


/**
 * Process Wimp_DragEnd events by terminating an active drag track and passing
 * the details on to any registered event handler.
 *
 * \param *dragged	The Wimp_DragEnd data block.
 */

void ro_mouse_drag_end(wimp_dragged *dragged)
{
	if (ro_mouse_drag_end_callback != NULL)
		ro_mouse_drag_end_callback(dragged, ro_mouse_drag_data);
	else
		ro_warn_user("WimpError", "No callback");

	/* Wimp_DragEnd is a one-shot event, so clear the data ready for
	 * another claimant.
	 */

	ro_mouse_drag_end_callback = NULL;
	ro_mouse_drag_track_callback = NULL;
	ro_mouse_drag_cancel_callback = NULL;
	ro_mouse_drag_data = NULL;
}


/**
 * Start tracking the mouse in a window, providing a function to be called on
 * null polls and optionally one to be called when it leaves the window.
 *
 * \param *poll_end	Callback for when the pointer leaves the window, or
 *			NULL for none. Claimants can receive *leaving==NULL if
 *			a new tracker is started before a PointerLeaving event
 *			is received.
 * \param *poll_track	Callback for mouse tracking while the pointer remains
 *			in the window, or NULL for none.
 * \param *data		Data to be passed to the callback functions, or NULL.
 */

void ro_mouse_track_start(void (*poll_end)(wimp_leaving *leaving, void *data),
		void (*poll_track)(wimp_pointer *pointer, void *data),
		void *data)
{
	/* It should never be possible for the mouse to be in two windows
	 * at the same time! However, some third-party extensions to RISC OS
	 * appear to make this possible (MouseAxess being one), so in the
	 * event that there's still a claimant we tidy them up first and then
	 * log the fact in case there are any unexpected consequences.
	 *
	 * NB: The Poll End callback will get called with *leaving == NULL in
	 * this situation, as there's no PointerLeaving event to pass on.
	 */

	if (ro_mouse_poll_end_callback != NULL ||
			ro_mouse_poll_track_callback != NULL ||
			ro_mouse_poll_data != NULL) {
		if (ro_mouse_poll_end_callback != NULL &&
				ro_mouse_ignore_leaving_event == false)
			ro_mouse_poll_end_callback(NULL, ro_mouse_poll_data);

		NSLOG(netsurf, INFO, "Unexpected mouse track termination.");

		ro_mouse_ignore_leaving_event = false;
		ro_mouse_poll_end_callback = NULL;
		ro_mouse_poll_track_callback = NULL;
		ro_mouse_poll_data = NULL;
	}

	/* Now record details of the new claimant. */

	ro_mouse_poll_end_callback = poll_end;
	ro_mouse_poll_track_callback = poll_track;
	ro_mouse_poll_data = data;
}


/**
 * Process Wimp_PointerLeaving events by terminating an active mouse track and
 * passing the details on to any registered event handler.
 *
 * If the ignore mask is set, we don't pass the event on to the client as it
 * is assumed that it's a result of starting a Wimp_DragBox operation.
 *
 * \param *leaving	The Wimp_PointerLeaving data block.
 */

void ro_mouse_pointer_leaving_window(wimp_leaving *leaving)
{
	if (ro_mouse_poll_end_callback != NULL &&
			ro_mouse_ignore_leaving_event == false)
		ro_mouse_poll_end_callback(leaving, ro_mouse_poll_data);

	ro_mouse_ignore_leaving_event = false;

	/* Poll tracking is a one-shot event, so clear the data ready for
	 * another claimant.
	 */

	ro_mouse_poll_end_callback = NULL;
	ro_mouse_poll_track_callback = NULL;
	ro_mouse_poll_data = NULL;
}


/**
 * Kill any tracking events if the data pointers match the supplied pointer.
 *
 * \param *data		The data of the client to be killed.
 */

void ro_mouse_kill(void *data)
{
	if (data == ro_mouse_drag_data) {
		ro_mouse_drag_end_callback = NULL;
		ro_mouse_drag_track_callback = NULL;
		ro_mouse_drag_cancel_callback = NULL;
		ro_mouse_drag_data = NULL;
	}

	if (data == ro_mouse_poll_data) {
		ro_mouse_poll_end_callback = NULL;
		ro_mouse_poll_track_callback = NULL;
		ro_mouse_poll_data = NULL;
	}
}


/**
 * Return the desired polling interval to allow the mouse tracking to be
 * carried out.
 *
 * \return		Desired poll interval (0 for none required).
 */

os_t ro_mouse_poll_interval(void)
{
	if (ro_mouse_drag_track_callback != NULL)
		return 4;

	if (ro_mouse_poll_track_callback != NULL)
		return 10;

	return 0;

}
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/*
 * Copyright 2013 Stephen Fryatt <stevef@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */


/** \file
 * Mouse dragging and tracking support interface for RISC OS.
 */

#ifndef _NETSURF_RISCOS_MOUSE_H_
#define _NETSURF_RISCOS_MOUSE_H_


/**
 * Process Null polls for any drags and mouse trackers that are currently
 * active.
 */

void ro_mouse_poll(void);


/**
 * Start a drag, providing a function to be called when the Wimp_DragEnd event
 * is received and optionally a tracking function to be called on null polls
 * in between times.
 *
 * \param *drag_end	Callback for when the drag terminates, or NULL for none.
 * \param *drag_track	Callback for mouse tracking during the drag, or NULL for
 *			none.
 * \param *drag_cancel	Callback for cancelling the drag, or NULL if the drag
 *			can't be cancelled.
 * \param *data		Data to be passed to the callback functions, or NULL.
 */
 
void ro_mouse_drag_start(void (*drag_end)(wimp_dragged *dragged, void *data),
		void (*drag_track)(wimp_pointer *pointer, void *data),
		void (*drag_cancel)(void *data), void *data);


/**
 * Process Wimp_DragEnd events by passing the details on to any registered
 * event handler.
 *
 * \param *dragged	The Wimp_DragEnd data block.
 */

void ro_mouse_drag_end(wimp_dragged *dragged);


/**
 * Start tracking the mouse in a window, providing a function to be called on
 * null polls and optionally one to be called when it leaves the window.
 *
 * \param *poll_end	Callback for when the pointer leaves the window, or
 *			NULL for none. Claimants can receive *leaving==NULL if
 *			a new tracker is started before a PointerLeaving event
 *			is received.
 * \param *poll_track	Callback for mouse tracking while the pointer remains
 *			in the window, or NULL for none.
 * \param *data		Data to be passed to the callback functions, or NULL.
 */

void ro_mouse_track_start(void (*poll_end)(wimp_leaving *leaving, void *data),
		void (*poll_track)(wimp_pointer *pointer, void *data),
		void *data);

/**
 * Process Wimp_PointerLeaving events by terminating an active mouse track and
 * passing the details on to any registered event handler.
 *
 * \param *leaving	The Wimp_PointerLeaving data block.
 */

void ro_mouse_pointer_leaving_window(wimp_leaving *leaving);


/**
 * Kill any tracking events if the data pointers match the supplied pointer.
 *
 * \param *data		The data of the client to be killed.
 */

void ro_mouse_kill(void *data);


/**
 * Return the desired polling interval to allow the mouse tracking to be
 * carried out.
 *
 * \return		Desired poll interval (0 for none required).
 */

os_t ro_mouse_poll_interval(void);

#endif
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/*
 * Copyright 2012 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Option specific to RISC OS
 *
 * Platform specific options for RISC OS can be added by editing this file
 *
 * Global optionsshould be added in the desktop options.h.
 *
 * This header is specificaly intented to be included multiple times
 *   with different macro definitions so there is no guard
 */

#ifndef NETSURF_RISCOS_OPTIONS_H_
#define NETSURF_RISCOS_OPTIONS_H_

#include "riscos/tinct.h"

/* setup longer default reflow time */
#define DEFAULT_REFLOW_PERIOD 100 /* time in cs */

#define CHOICES_PREFIX "<Choices$Write>.WWW.NetSurf."

#endif

NSOPTION_STRING(theme, "Aletheia")
NSOPTION_STRING(language, NULL)
NSOPTION_INTEGER(plot_fg_quality, tinct_ERROR_DIFFUSE)
NSOPTION_INTEGER(plot_bg_quality, tinct_DITHER)
NSOPTION_BOOL(history_tooltip, true)
NSOPTION_BOOL(toolbar_show_buttons, true)
NSOPTION_BOOL(toolbar_show_address, true)
NSOPTION_BOOL(toolbar_show_throbber, true)
NSOPTION_STRING(toolbar_browser, "0123|58|9")
NSOPTION_STRING(toolbar_hotlist, "40|12|3")
NSOPTION_STRING(toolbar_history, "0|12|3")
NSOPTION_STRING(toolbar_cookies, "0|12")
NSOPTION_BOOL(window_stagger, true)
NSOPTION_BOOL(window_size_clone, true)
NSOPTION_BOOL(buffer_animations, true)
NSOPTION_BOOL(buffer_everything, true)
NSOPTION_BOOL(open_browser_at_startup, false)
NSOPTION_BOOL(no_plugins, false)
NSOPTION_BOOL(block_popups, false)
NSOPTION_BOOL(strip_extensions, false)
NSOPTION_BOOL(confirm_overwrite, true)
NSOPTION_BOOL(confirm_hotlist_remove, true)
NSOPTION_STRING(url_path, "NetSurf:URL")
NSOPTION_STRING(url_save, CHOICES_PREFIX "URL")
NSOPTION_STRING(hotlist_path, "NetSurf:Hotlist")
NSOPTION_STRING(hotlist_save, CHOICES_PREFIX "Hotlist")
NSOPTION_STRING(recent_path, "NetSurf:Recent")
NSOPTION_STRING(recent_save, CHOICES_PREFIX "Recent")
NSOPTION_STRING(theme_path, "NetSurf:Themes")
NSOPTION_STRING(theme_save, CHOICES_PREFIX "Themes")
NSOPTION_BOOL(thumbnail_iconise, true)
NSOPTION_BOOL(interactive_help, true)
NSOPTION_BOOL(external_hotlists, false)
NSOPTION_STRING(external_hotlist_app, NULL)

/**
 * width of screen when window_width option was saved
 */
NSOPTION_INTEGER(window_screen_width, 0)

/**
 * height of screen when window_heigh option was saved
 */
NSOPTION_INTEGER(window_screen_height, 0)







netsurf-vince/pdf/frontends/riscos/oslib_pre7.h

/*
 * Copyright 2008 John Tytgat <joty@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Backward compatible defines to make NetSurf buildable with pre-OSLib 7
 * releases.
 */

#ifndef _NETSURF_RISCOS_OSLIB_PRE7_H_
#define _NETSURF_RISCOS_OSLIB_PRE7_H_

#include "oslib/colourtrans.h"

/**
 * After OSLib 6.90, there was a rename of colourtrans defines in order
 * to avoid namespace clashes:
 *   svn diff -c 238 https://ro-oslib.svn.sourceforge.net/svnroot/ro-oslib/trunk/\!OSLib/Source/Core/oslib/ColourTrans.swi
 * Foresee some backwards compatibility until we've switched to OSLib 7.
*/
#ifndef colourtrans_SET_BG_GCOL
# define colourtrans_SET_BG_GCOL colourtrans_SET_BG
#endif
#ifndef colourtrans_USE_ECFS_GCOL
# define colourtrans_USE_ECFS_GCOL colourtrans_USE_ECFS
#endif

#endif
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/*
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Implementation of RISC OS page info core window.
 */

#include <stdint.h>
#include <stdlib.h>
#include <oslib/wimp.h>

#include "utils/log.h"
#include "netsurf/mouse.h"
#include "netsurf/plotters.h"
#include "desktop/page-info.h"

#include "riscos/gui.h"
#include "riscos/dialog.h"
#include "riscos/toolbar.h"
#include "riscos/wimputils.h"
#include "riscos/corewindow.h"
#include "riscos/pageinfo.h"


/**
 * Page info window container for RISC OS.
 */
struct ro_pageinfo_window {
	struct ro_corewindow core;
	/** Core page-info window */
	struct page_info *pgi;
};

/** page info window is a singleton */
static struct ro_pageinfo_window *pageinfo_window = NULL;

/** riscos template for pageinfo window */
static wimp_window *dialog_pageinfo_template;

/**
 * callback to draw on drawable area of ro page info window
 *
 * \param ro_cw The riscos core window structure.
 * \param r The rectangle of the window that needs updating.
 * \param originx The risc os plotter x origin.
 * \param originy The risc os plotter y origin.
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
ro_pageinfo_draw(struct ro_corewindow *ro_cw,
		      int originx,
		      int originy,
		      struct rect *r)
{
	struct redraw_context ctx = {
		.interactive = true,
		.background_images = true,
		.plot = &ro_plotters
	};
	struct ro_pageinfo_window *lhw;

	lhw = (struct ro_pageinfo_window *)ro_cw;

	ro_plot_origin_x = originx;
	ro_plot_origin_y = originy;
	no_font_blending = true;
	page_info_redraw(lhw->pgi, 0, 0, r, &ctx);
	no_font_blending = false;

	return NSERROR_OK;
}


/**
 * callback for keypress on ro coookie window
 *
 * \param ro_cw The ro core window structure.
 * \param nskey The netsurf key code.
 * \return NSERROR_OK if key processed,
 *         NSERROR_NOT_IMPLEMENTED if key not processed
 *         otherwise apropriate error code
 */
static nserror
ro_pageinfo_key(struct ro_corewindow *ro_cw, uint32_t nskey)
{
	struct ro_pageinfo_window *lhw;

	lhw = (struct ro_pageinfo_window *)ro_cw;

	if (page_info_keypress(lhw->pgi, nskey)) {
		return NSERROR_OK;
	}
	return NSERROR_NOT_IMPLEMENTED;
}


/**
 * callback for mouse event on ro page info window
 *
 * \param ro_cw The ro core window structure.
 * \param mouse_state mouse state
 * \param x location of event
 * \param y location of event
 * \return NSERROR_OK on sucess otherwise apropriate error code.
 */
static nserror
ro_pageinfo_mouse(struct ro_corewindow *ro_cw,
		       browser_mouse_state mouse_state,
		       int x, int y)
{
	struct ro_pageinfo_window *pgiw;

	pgiw = (struct ro_pageinfo_window *)ro_cw;
	bool did_something = false;

	if (page_info_mouse_action(pgiw->pgi, mouse_state, x, y, &did_something) == NSERROR_OK) {
		if (did_something == true) {
			/* Something happened so we need to close ourselves */
			ro_gui_dialog_close(ro_cw->wh);
		}
	}

	if ((mouse_state & BROWSER_MOUSE_LEAVE) != 0) {
		ro_gui_dialog_close(ro_cw->wh);
	}

	return NSERROR_OK;
}


/**
 * Creates the window for the page info tree.
 *
 * \return NSERROR_OK on success else appropriate error code on faliure.
 */
static nserror
ro_pageinfo_init(struct browser_window *bw,
		      struct ro_pageinfo_window **win_out)
{
	os_error *error;
	struct ro_pageinfo_window *ncwin;
	nserror res;

	/* memoise window so it can be represented when necessary
	 * instead of recreating every time.
	 */
	if ((*win_out) != NULL) {
		res = page_info_set((*win_out)->pgi, bw);
		return res;
	}

	ncwin = calloc(1, sizeof(*ncwin));
	if (ncwin == NULL) {
		return NSERROR_NOMEM;
	}

	/* create window from template */
	error = xwimp_create_window(dialog_pageinfo_template,
				    &ncwin->core.wh);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_create_window: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		free(ncwin);
		return NSERROR_NOMEM;
	}

	/* initialise callbacks */
	ncwin->core.draw = ro_pageinfo_draw;
	ncwin->core.key = ro_pageinfo_key;
	ncwin->core.mouse = ro_pageinfo_mouse;

	/* initialise core window */
	res = ro_corewindow_init(&ncwin->core,
				 NULL,
				 NULL,
				 0,
				 NULL);
	if (res != NSERROR_OK) {
		free(ncwin);
		return res;
	}

	res = page_info_create(ncwin->core.cb_table,
				 (struct core_window *)ncwin,
				 bw,
				 &ncwin->pgi);
	if (res != NSERROR_OK) {
		free(ncwin);
		return res;
	}

	*win_out = ncwin;

	return NSERROR_OK;
}


/**
 * open RISC OS page info window at the correct size
 */
static nserror
ro_pageinfo_open(struct ro_pageinfo_window *lhw, wimp_w parent)
{
	nserror res;
	int width, height;
	os_box box = {0, 0, 0, 0};
	wimp_window_state state;
	os_error *error;

	res = page_info_get_size(lhw->pgi, &width, &height);
	if (res != NSERROR_OK) {
		return res;
	}

	width *= 2;
	height *= 2;

	/* set extent */
	box.x1 = width;
	box.y0 = -height;
	error = xwimp_set_extent(lhw->core.wh, &box);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_set_extent: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return NSERROR_NOMEM;
	}

	/* open full size */
	state.w = lhw->core.wh;
	error = xwimp_get_window_state(&state);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return NSERROR_NOMEM;
	}
	state.visible.x0 = 0;
	state.visible.y0 = 0;
	state.visible.x1 = width;
	state.visible.y1 = height;
	state.next = wimp_HIDDEN;
	error = xwimp_open_window(PTR_WIMP_OPEN(&state));
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_open_window: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return NSERROR_NOMEM;
	}

	ro_gui_dialog_open_persistent(parent, lhw->core.wh, true);

	/* Give the window focus. */
	error = xwimp_set_caret_position(lhw->core.wh, -1, 0, 0, -1, 0);
	if (error) {
		NSLOG(netsurf, INFO,
		      "xwimp_set_caret_position: 0x%x : %s",
		      error->errnum,
		      error->errmess);
	}

	return NSERROR_OK;
}


/* exported interface documented in riscos/pageinfo.h */
nserror ro_gui_pageinfo_initialise(void)
{
	dialog_pageinfo_template = ro_gui_dialog_load_template("corepginfo");

	return NSERROR_OK;
}

/* exported interface documented in riscos/pageinfo.h */
nserror ro_gui_pageinfo_present(struct gui_window *gw)
{
	nserror res;

	res = ro_pageinfo_init(gw->bw, &pageinfo_window);
	if (res == NSERROR_OK) {
		NSLOG(netsurf, INFO, "Presenting");
		res = ro_pageinfo_open(pageinfo_window, gw->window);
	} else {
		NSLOG(netsurf, INFO, "Failed presenting error code %d", res);
	}

	return res;
}

/* exported interface documented in riscos/pageinfo.h */
nserror ro_gui_pageinfo_finalise(void)
{
	nserror res;

	if (pageinfo_window == NULL) {
		return NSERROR_OK;
	}

	res = page_info_destroy(pageinfo_window->pgi);
	if (res == NSERROR_OK) {
		res = ro_corewindow_fini(&pageinfo_window->core);

		free(pageinfo_window);
		pageinfo_window = NULL;
	}

	return res;
}







netsurf-vince/pdf/frontends/riscos/pageinfo.h

/*
 * Copyright 2020 Vincent Sanders <vince@nesurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Interface to page info core window for RISC OS
 */

#ifndef NETSURF_RISCOS_PAGEINFO_H_
#define NETSURF_RISCOS_PAGEINFO_H_

struct gui_window;

/**
 * initialise the pageinfo window template ready for subsequent use.
 */
nserror ro_gui_pageinfo_initialise(void);

/**
 * make the pageinfo window visible.
 *
 * \return NSERROR_OK on success else appropriate error code on faliure.
 */
nserror ro_gui_pageinfo_present(struct gui_window *gw);

/**
 * Free any resources allocated for the page info window.
 *
 * \return NSERROR_OK on success else appropriate error code on faliure.
 */
nserror ro_gui_pageinfo_finalise(void);

#endif







netsurf-vince/pdf/frontends/riscos/palettes.c

/*
 * Copyright 2006 Adrian Lees <adrianl@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Palette definitions for sprites
 */

#include "riscos/palettes.h"


const os_colour default_palette1[] =
{
  0xffffff00, 0xffffff00,
  0x00000000, 0x00000000
};


const os_colour default_palette2[] =
{
  0xffffff00, 0xffffff00,
  0xbbbbbb00, 0xbbbbbb00,
  0x77777700, 0x77777700,
  0x00000000, 0x00000000
};


const os_colour wimp_palette[] =
{
  0xffffff00, 0xffffff00,
  0xdddddd00, 0xdddddd00,
  0xbbbbbb00, 0xbbbbbb00,
  0x99999900, 0x99999900,
  0x77777700, 0x77777700,
  0x55555500, 0x55555500,
  0x33333300, 0x33333300,
  0x00000000, 0x00000000,
  0x99440000, 0x99440000,
  0x00eeee00, 0x00eeee00,
  0x00cc0000, 0x00cc0000,
  0x0000dd00, 0x0000dd00,
  0xbbeeee00, 0xbbeeee00,
  0x00885500, 0x00885500,
  0x00bbff00, 0x00bbff00,
  0xffbb0000, 0xffbb0000
};


const os_colour default_palette8[] =
{
  0x00000010, 0x00000010,
  0x11111110, 0x11111110,
  0x22222210, 0x22222210,
  0x33333310, 0x33333310,
  0x00004410, 0x00004410,
  0x11115510, 0x11115510,
  0x22226610, 0x22226610,
  0x33337710, 0x33337710,
  0x44000010, 0x44000010,
  0x55111110, 0x55111110,
  0x66222210, 0x66222210,
  0x77333310, 0x77333310,
  0x44004410, 0x44004410,
  0x55115510, 0x55115510,
  0x66226610, 0x66226610,
  0x77337710, 0x77337710,
  0x00008810, 0x00008810,
  0x11119910, 0x11119910,
  0x2222AA10, 0x2222AA10,
  0x3333BB10, 0x3333BB10,
  0x0000CC10, 0x0000CC10,
  0x1111DD10, 0x1111DD10,
  0x2222EE10, 0x2222EE10,
  0x3333FF10, 0x3333FF10,
  0x44008810, 0x44008810,
  0x55119910, 0x55119910,
  0x6622AA10, 0x6622AA10,
  0x7733BB10, 0x7733BB10,
  0x4400CC10, 0x4400CC10,
  0x5511DD10, 0x5511DD10,
  0x6622EE10, 0x6622EE10,
  0x7733FF10, 0x7733FF10,
  0x00440010, 0x00440010,
  0x11551110, 0x11551110,
  0x22662210, 0x22662210,
  0x33773310, 0x33773310,
  0x00444410, 0x00444410,
  0x11555510, 0x11555510,
  0x22666610, 0x22666610,
  0x33777710, 0x33777710,
  0x44440010, 0x44440010,
  0x55551110, 0x55551110,
  0x66662210, 0x66662210,
  0x77773310, 0x77773310,
  0x44444410, 0x44444410,
  0x55555510, 0x55555510,
  0x66666610, 0x66666610,
  0x77777710, 0x77777710,
  0x00448810, 0x00448810,
  0x11559910, 0x11559910,
  0x2266AA10, 0x2266AA10,
  0x3377BB10, 0x3377BB10,
  0x0044CC10, 0x0044CC10,
  0x1155DD10, 0x1155DD10,
  0x2266EE10, 0x2266EE10,
  0x3377FF10, 0x3377FF10,
  0x44448810, 0x44448810,
  0x55559910, 0x55559910,
  0x6666AA10, 0x6666AA10,
  0x7777BB10, 0x7777BB10,
  0x4444CC10, 0x4444CC10,
  0x5555DD10, 0x5555DD10,
  0x6666EE10, 0x6666EE10,
  0x7777FF10, 0x7777FF10,
  0x00880010, 0x00880010,
  0x11991110, 0x11991110,
  0x22AA2210, 0x22AA2210,
  0x33BB3310, 0x33BB3310,
  0x00884410, 0x00884410,
  0x11995510, 0x11995510,
  0x22AA6610, 0x22AA6610,
  0x33BB7710, 0x33BB7710,
  0x44880010, 0x44880010,
  0x55991110, 0x55991110,
  0x66AA2210, 0x66AA2210,
  0x77BB3310, 0x77BB3310,
  0x44884410, 0x44884410,
  0x55995510, 0x55995510,
  0x66AA6610, 0x66AA6610,
  0x77BB7710, 0x77BB7710,
  0x00888810, 0x00888810,
  0x11999910, 0x11999910,
  0x22AAAA10, 0x22AAAA10,
  0x33BBBB10, 0x33BBBB10,
  0x0088CC10, 0x0088CC10,
  0x1199DD10, 0x1199DD10,
  0x22AAEE10, 0x22AAEE10,
  0x33BBFF10, 0x33BBFF10,
  0x44888810, 0x44888810,
  0x55999910, 0x55999910,
  0x66AAAA10, 0x66AAAA10,
  0x77BBBB10, 0x77BBBB10,
  0x4488CC10, 0x4488CC10,
  0x5599DD10, 0x5599DD10,
  0x66AAEE10, 0x66AAEE10,
  0x77BBFF10, 0x77BBFF10,
  0x00CC0010, 0x00CC0010,
  0x11DD1110, 0x11DD1110,
  0x22EE2210, 0x22EE2210,
  0x33FF3310, 0x33FF3310,
  0x00CC4410, 0x00CC4410,
  0x11DD5510, 0x11DD5510,
  0x22EE6610, 0x22EE6610,
  0x33FF7710, 0x33FF7710,
  0x44CC0010, 0x44CC0010,
  0x55DD1110, 0x55DD1110,
  0x66EE2210, 0x66EE2210,
  0x77FF3310, 0x77FF3310,
  0x44CC4410, 0x44CC4410,
  0x55DD5510, 0x55DD5510,
  0x66EE6610, 0x66EE6610,
  0x77FF7710, 0x77FF7710,
  0x00CC8810, 0x00CC8810,
  0x11DD9910, 0x11DD9910,
  0x22EEAA10, 0x22EEAA10,
  0x33FFBB10, 0x33FFBB10,
  0x00CCCC10, 0x00CCCC10,
  0x11DDDD10, 0x11DDDD10,
  0x22EEEE10, 0x22EEEE10,
  0x33FFFF10, 0x33FFFF10,
  0x44CC8810, 0x44CC8810,
  0x55DD9910, 0x55DD9910,
  0x66EEAA10, 0x66EEAA10,
  0x77FFBB10, 0x77FFBB10,
  0x44CCCC10, 0x44CCCC10,
  0x55DDDD10, 0x55DDDD10,
  0x66EEEE10, 0x66EEEE10,
  0x77FFFF10, 0x77FFFF10,
  0x88000010, 0x88000010,
  0x99111110, 0x99111110,
  0xAA222210, 0xAA222210,
  0xBB333310, 0xBB333310,
  0x88004410, 0x88004410,
  0x99115510, 0x99115510,
  0xAA226610, 0xAA226610,
  0xBB337710, 0xBB337710,
  0xCC000010, 0xCC000010,
  0xDD111110, 0xDD111110,
  0xEE222210, 0xEE222210,
  0xFF333310, 0xFF333310,
  0xCC004410, 0xCC004410,
  0xDD115510, 0xDD115510,
  0xEE226610, 0xEE226610,
  0xFF337710, 0xFF337710,
  0x88008810, 0x88008810,
  0x99119910, 0x99119910,
  0xAA22AA10, 0xAA22AA10,
  0xBB33BB10, 0xBB33BB10,
  0x8800CC10, 0x8800CC10,
  0x9911DD10, 0x9911DD10,
  0xAA22EE10, 0xAA22EE10,
  0xBB33FF10, 0xBB33FF10,
  0xCC008810, 0xCC008810,
  0xDD119910, 0xDD119910,
  0xEE22AA10, 0xEE22AA10,
  0xFF33BB10, 0xFF33BB10,
  0xCC00CC10, 0xCC00CC10,
  0xDD11DD10, 0xDD11DD10,
  0xEE22EE10, 0xEE22EE10,
  0xFF33FF10, 0xFF33FF10,
  0x88440010, 0x88440010,
  0x99551110, 0x99551110,
  0xAA662210, 0xAA662210,
  0xBB773310, 0xBB773310,
  0x88444410, 0x88444410,
  0x99555510, 0x99555510,
  0xAA666610, 0xAA666610,
  0xBB777710, 0xBB777710,
  0xCC440010, 0xCC440010,
  0xDD551110, 0xDD551110,
  0xEE662210, 0xEE662210,
  0xFF773310, 0xFF773310,
  0xCC444410, 0xCC444410,
  0xDD555510, 0xDD555510,
  0xEE666610, 0xEE666610,
  0xFF777710, 0xFF777710,
  0x88448810, 0x88448810,
  0x99559910, 0x99559910,
  0xAA66AA10, 0xAA66AA10,
  0xBB77BB10, 0xBB77BB10,
  0x8844CC10, 0x8844CC10,
  0x9955DD10, 0x9955DD10,
  0xAA66EE10, 0xAA66EE10,
  0xBB77FF10, 0xBB77FF10,
  0xCC448810, 0xCC448810,
  0xDD559910, 0xDD559910,
  0xEE66AA10, 0xEE66AA10,
  0xFF77BB10, 0xFF77BB10,
  0xCC44CC10, 0xCC44CC10,
  0xDD55DD10, 0xDD55DD10,
  0xEE66EE10, 0xEE66EE10,
  0xFF77FF10, 0xFF77FF10,
  0x88880010, 0x88880010,
  0x99991110, 0x99991110,
  0xAAAA2210, 0xAAAA2210,
  0xBBBB3310, 0xBBBB3310,
  0x88884410, 0x88884410,
  0x99995510, 0x99995510,
  0xAAAA6610, 0xAAAA6610,
  0xBBBB7710, 0xBBBB7710,
  0xCC880010, 0xCC880010,
  0xDD991110, 0xDD991110,
  0xEEAA2210, 0xEEAA2210,
  0xFFBB3310, 0xFFBB3310,
  0xCC884410, 0xCC884410,
  0xDD995510, 0xDD995510,
  0xEEAA6610, 0xEEAA6610,
  0xFFBB7710, 0xFFBB7710,
  0x88888810, 0x88888810,
  0x99999910, 0x99999910,
  0xAAAAAA10, 0xAAAAAA10,
  0xBBBBBB10, 0xBBBBBB10,
  0x8888CC10, 0x8888CC10,
  0x9999DD10, 0x9999DD10,
  0xAAAAEE10, 0xAAAAEE10,
  0xBBBBFF10, 0xBBBBFF10,
  0xCC888810, 0xCC888810,
  0xDD999910, 0xDD999910,
  0xEEAAAA10, 0xEEAAAA10,
  0xFFBBBB10, 0xFFBBBB10,
  0xCC88CC10, 0xCC88CC10,
  0xDD99DD10, 0xDD99DD10,
  0xEEAAEE10, 0xEEAAEE10,
  0xFFBBFF10, 0xFFBBFF10,
  0x88CC0010, 0x88CC0010,
  0x99DD1110, 0x99DD1110,
  0xAAEE2210, 0xAAEE2210,
  0xBBFF3310, 0xBBFF3310,
  0x88CC4410, 0x88CC4410,
  0x99DD5510, 0x99DD5510,
  0xAAEE6610, 0xAAEE6610,
  0xBBFF7710, 0xBBFF7710,
  0xCCCC0010, 0xCCCC0010,
  0xDDDD1110, 0xDDDD1110,
  0xEEEE2210, 0xEEEE2210,
  0xFFFF3310, 0xFFFF3310,
  0xCCCC4410, 0xCCCC4410,
  0xDDDD5510, 0xDDDD5510,
  0xEEEE6610, 0xEEEE6610,
  0xFFFF7710, 0xFFFF7710,
  0x88CC8810, 0x88CC8810,
  0x99DD9910, 0x99DD9910,
  0xAAEEAA10, 0xAAEEAA10,
  0xBBFFBB10, 0xBBFFBB10,
  0x88CCCC10, 0x88CCCC10,
  0x99DDDD10, 0x99DDDD10,
  0xAAEEEE10, 0xAAEEEE10,
  0xBBFFFF10, 0xBBFFFF10,
  0xCCCC8810, 0xCCCC8810,
  0xDDDD9910, 0xDDDD9910,
  0xEEEEAA10, 0xEEEEAA10,
  0xFFFFBB10, 0xFFFFBB10,
  0xCCCCCC10, 0xCCCCCC10,
  0xDDDDDD10, 0xDDDDDD10,
  0xEEEEEE10, 0xEEEEEE10,
  0xFFFFFF10, 0xFFFFFF10
};







netsurf-vince/pdf/frontends/riscos/palettes.h

/*
 * Copyright 2006 Adrian Lees <adrianl@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Palette definitions for sprites
 */

#ifndef __NETSURF_RISCOS_PALETTES_H_
#define __NETSURF_RISCOS_PALETTES_H_
#include "oslib/os.h"

extern const os_colour default_palette1[];
extern const os_colour default_palette2[];
extern const os_colour wimp_palette[];
extern const os_colour default_palette8[];
extern const os_colour captured_palette8[];

#endif
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/*
 * Copyright 2004 James Bursa <bursa@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * RISC OS screen plotter implementation.
 */

#include <stdbool.h>
#include <math.h>
#include "oslib/colourtrans.h"
#include "oslib/draw.h"
#include "oslib/os.h"

#include "utils/log.h"
#include "netsurf/plotters.h"

#include "riscos/bitmap.h"
#include "riscos/image.h"
#include "riscos/gui.h"
#include "riscos/font.h"
#include "riscos/oslib_pre7.h"


int ro_plot_origin_x = 0;
int ro_plot_origin_y = 0;

/** One version of the A9home OS is incapable of drawing patterned lines */
bool ro_plot_patterned_lines = true;

/**
 * plot a path on RISC OS
 */
static nserror
ro_plot_draw_path(const draw_path * const path,
		  int width,
		  colour c,
		  bool dotted,
		  bool dashed)
{
	static const draw_line_style line_style = {
		draw_JOIN_MITRED,
		draw_CAP_BUTT,
		draw_CAP_BUTT,
		0, 0x7fffffff,
		0, 0, 0, 0
	};
	draw_dash_pattern dash = { 0, 1, { 512 } };
	const draw_dash_pattern *dash_pattern = 0;
	os_error *error;

	if (width < 1)
		width = 1;

	if (ro_plot_patterned_lines) {
		if (dotted) {
			dash.elements[0] = 512 * width;
			dash_pattern = &dash;
		} else if (dashed) {
			dash.elements[0] = 1536 * width;
			dash_pattern = &dash;
		}
	}

	error = xcolourtrans_set_gcol(c << 8, 0, os_ACTION_OVERWRITE, 0, 0);
	if (error) {
		NSLOG(netsurf, INFO, "xcolourtrans_set_gcol: 0x%x: %s",
		      error->errnum, error->errmess);
		return NSERROR_INVALID;
	}

	error = xdraw_stroke(path, 0, 0, 0, width * 2 * 256,
			&line_style, dash_pattern);
	if (error) {
		NSLOG(netsurf, INFO, "xdraw_stroke: 0x%x: %s", error->errnum,
		      error->errmess);
		return NSERROR_INVALID;
	}

	return NSERROR_OK;
}


/**
 * \brief Sets a clip rectangle for subsequent plot operations.
 *
 * \param ctx The current redraw context.
 * \param clip The rectangle to limit all subsequent plot
 *              operations within.
 * \return NSERROR_OK on success else error code.
 */
static nserror
ro_plot_clip(const struct redraw_context *ctx, const struct rect *clip)
{
	os_error *error;
	char buf[12];

	int clip_x0 = ro_plot_origin_x + clip->x0 * 2;
	int clip_y0 = ro_plot_origin_y - clip->y0 * 2 - 1;
	int clip_x1 = ro_plot_origin_x + clip->x1 * 2 - 1;
	int clip_y1 = ro_plot_origin_y - clip->y1 * 2;

	if (clip_x1 < clip_x0 || clip_y0 < clip_y1) {
		NSLOG(netsurf, INFO, "bad clip rectangle %i %i %i %i",
		      clip_x0, clip_y0, clip_x1, clip_y1);
		return NSERROR_BAD_SIZE;
	}

	buf[0] = os_VDU_SET_GRAPHICS_WINDOW;
	buf[1] = clip_x0;
	buf[2] = clip_x0 >> 8;
	buf[3] = clip_y1;
	buf[4] = clip_y1 >> 8;
	buf[5] = clip_x1;
	buf[6] = clip_x1 >> 8;
	buf[7] = clip_y0;
	buf[8] = clip_y0 >> 8;

	error = xos_writen(buf, 9);
	if (error) {
		NSLOG(netsurf, INFO, "xos_writen: 0x%x: %s", error->errnum,
		      error->errmess);
		return NSERROR_INVALID;
	}

	return NSERROR_OK;
}


/**
 * Plots an arc
 *
 * plot an arc segment around (x,y), anticlockwise from angle1
 *  to angle2. Angles are measured anticlockwise from
 *  horizontal, in degrees.
 *
 * \param ctx The current redraw context.
 * \param style Style controlling the arc plot.
 * \param x The x coordinate of the arc.
 * \param y The y coordinate of the arc.
 * \param radius The radius of the arc.
 * \param angle1 The start angle of the arc.
 * \param angle2 The finish angle of the arc.
 * \return NSERROR_OK on success else error code.
 */
static nserror
ro_plot_arc(const struct redraw_context *ctx,
	       const plot_style_t *style,
	       int x, int y, int radius, int angle1, int angle2)
{
	os_error *error;
	int sx, sy, ex, ey;
	double t;

	x = ro_plot_origin_x + x * 2;
	y = ro_plot_origin_y - y * 2;
	radius <<= 1;

	error = xcolourtrans_set_gcol(style->fill_colour << 8, 0,
			os_ACTION_OVERWRITE, 0, 0);

	if (error) {
		NSLOG(netsurf, INFO, "xcolourtrans_set_gcol: 0x%x: %s",
		      error->errnum, error->errmess);
		return NSERROR_INVALID;
	}

	t = ((double)angle1 * M_PI) / 180.0;
	sx = (x + (int)(radius * cos(t)));
	sy = (y + (int)(radius * sin(t)));

	t = ((double)angle2 * M_PI) / 180.0;
	ex = (x + (int)(radius * cos(t)));
	ey = (y + (int)(radius * sin(t)));

	error = xos_plot(os_MOVE_TO, x, y);	/* move to centre */
	if (error) {
		NSLOG(netsurf, INFO, "xos_plot: 0x%x: %s", error->errnum,
		      error->errmess);
		return NSERROR_INVALID;
	}

	error = xos_plot(os_MOVE_TO, sx, sy);	/* move to start */
	if (error) {
		NSLOG(netsurf, INFO, "xos_plot: 0x%x: %s", error->errnum,
		      error->errmess);
		return NSERROR_INVALID;
	}

	error = xos_plot(os_PLOT_ARC | os_PLOT_TO, ex, ey);	/* arc to end */
	if (error) {
		NSLOG(netsurf, INFO, "xos_plot: 0x%x: %s", error->errnum,
		      error->errmess);
		return NSERROR_INVALID;
	}

	return NSERROR_OK;
}


/**
 * Plots a circle
 *
 * Plot a circle centered on (x,y), which is optionally filled.
 *
 * \param ctx The current redraw context.
 * \param style Style controlling the circle plot.
 * \param x The x coordinate of the circle.
 * \param y The y coordinate of the circle.
 * \param radius The radius of the circle.
 * \return NSERROR_OK on success else error code.
 */
static nserror
ro_plot_disc(const struct redraw_context *ctx,
		const plot_style_t *style,
		int x, int y, int radius)
{
	os_error *error;
	if (style->fill_type != PLOT_OP_TYPE_NONE) {
		error = xcolourtrans_set_gcol(style->fill_colour << 8, 0,
					      os_ACTION_OVERWRITE, 0, 0);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xcolourtrans_set_gcol: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			return NSERROR_INVALID;
		}
		error = xos_plot(os_MOVE_TO,
				 ro_plot_origin_x + x * 2,
				 ro_plot_origin_y - y * 2);
		if (error) {
			NSLOG(netsurf, INFO, "xos_plot: 0x%x: %s",
			      error->errnum, error->errmess);
			return NSERROR_INVALID;
		}
		error = xos_plot(os_PLOT_CIRCLE | os_PLOT_BY, radius * 2, 0);
		if (error) {
			NSLOG(netsurf, INFO, "xos_plot: 0x%x: %s",
			      error->errnum, error->errmess);
			return NSERROR_INVALID;
		}
	}

	if (style->stroke_type != PLOT_OP_TYPE_NONE) {

		error = xcolourtrans_set_gcol(style->stroke_colour << 8, 0,
					      os_ACTION_OVERWRITE, 0, 0);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xcolourtrans_set_gcol: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			return NSERROR_INVALID;
		}
		error = xos_plot(os_MOVE_TO,
				 ro_plot_origin_x + x * 2,
				 ro_plot_origin_y - y * 2);
		if (error) {
			NSLOG(netsurf, INFO, "xos_plot: 0x%x: %s",
			      error->errnum, error->errmess);
			return NSERROR_INVALID;
		}
		error = xos_plot(os_PLOT_CIRCLE_OUTLINE | os_PLOT_BY,
				 radius * 2, 0);

		if (error) {
			NSLOG(netsurf, INFO, "xos_plot: 0x%x: %s",
			      error->errnum, error->errmess);
			return NSERROR_INVALID;
		}
	}
	return NSERROR_OK;
}


/**
 * Plots a line
 *
 * plot a line from (x0,y0) to (x1,y1). Coordinates are at
 *  centre of line width/thickness.
 *
 * \param ctx The current redraw context.
 * \param style Style controlling the line plot.
 * \param line A rectangle defining the line to be drawn
 * \return NSERROR_OK on success else error code.
 */
static nserror
ro_plot_line(const struct redraw_context *ctx,
		const plot_style_t *style,
		const struct rect *line)
{
	if (style->stroke_type != PLOT_OP_TYPE_NONE) {
		const int path[] = {
			draw_MOVE_TO,
			(ro_plot_origin_x + line->x0 * 2) * 256,
			(ro_plot_origin_y - line->y0 * 2 - 1) * 256,
			draw_LINE_TO,
			(ro_plot_origin_x + line->x1 * 2) * 256,
			(ro_plot_origin_y - line->y1 * 2 - 1) * 256,
			draw_END_PATH };
		bool dotted = false;
		bool dashed = false;

		if (style->stroke_type == PLOT_OP_TYPE_DOT)
			dotted = true;

		if (style->stroke_type == PLOT_OP_TYPE_DASH)
			dashed = true;

		return ro_plot_draw_path((const draw_path *)path,
				plot_style_fixed_to_int(style->stroke_width),
				style->stroke_colour,
				dotted, dashed);
	}
	return NSERROR_OK;
}


/**
 * Plots a rectangle.
 *
 * The rectangle can be filled an outline or both controlled
 *  by the plot style The line can be solid, dotted or
 *  dashed. Top left corner at (x0,y0) and rectangle has given
 *  width and height.
 *
 * \param ctx The current redraw context.
 * \param style Style controlling the rectangle plot.
 * \param rect A rectangle defining the line to be drawn
 * \return NSERROR_OK on success else error code.
 */
static nserror
ro_plot_rectangle(const struct redraw_context *ctx,
		     const plot_style_t *style,
		     const struct rect *rect)
{
	if (style->fill_type != PLOT_OP_TYPE_NONE) {
		os_error *error;
		error = xcolourtrans_set_gcol(style->fill_colour << 8,
						colourtrans_USE_ECFS_GCOL,
						os_ACTION_OVERWRITE, 0, 0);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xcolourtrans_set_gcol: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			return NSERROR_INVALID;
		}

		error = xos_plot(os_MOVE_TO,
				 ro_plot_origin_x + rect->x0 * 2,
				 ro_plot_origin_y - rect->y0 * 2 - 1);
		if (error) {
			NSLOG(netsurf, INFO, "xos_plot: 0x%x: %s",
			      error->errnum, error->errmess);
			return NSERROR_INVALID;
		}

		error = xos_plot(os_PLOT_RECTANGLE | os_PLOT_TO,
				 ro_plot_origin_x + rect->x1 * 2 - 1,
				 ro_plot_origin_y - rect->y1 * 2);
		if (error) {
			NSLOG(netsurf, INFO, "xos_plot: 0x%x: %s",
			      error->errnum, error->errmess);
			return NSERROR_INVALID;
		}
	}

	if (style->stroke_type != PLOT_OP_TYPE_NONE) {
		bool dotted = false;
		bool dashed = false;

		const int path[] = {
			draw_MOVE_TO,
			(ro_plot_origin_x + rect->x0 * 2) * 256,
			(ro_plot_origin_y - rect->y0 * 2 - 1) * 256,
			draw_LINE_TO,
			(ro_plot_origin_x + (rect->x1) * 2) * 256,
			(ro_plot_origin_y - rect->y0 * 2 - 1) * 256,
			draw_LINE_TO,
			(ro_plot_origin_x + (rect->x1) * 2) * 256,
			(ro_plot_origin_y - (rect->y1) * 2 - 1) * 256,
			draw_LINE_TO,
			(ro_plot_origin_x + rect->x0 * 2) * 256,
			(ro_plot_origin_y - (rect->y1) * 2 - 1) * 256,
			draw_CLOSE_LINE,
			(ro_plot_origin_x + rect->x0 * 2) * 256,
			(ro_plot_origin_y - rect->y0 * 2 - 1) * 256,
			draw_END_PATH
		};

		if (style->stroke_type == PLOT_OP_TYPE_DOT)
			dotted = true;

		if (style->stroke_type == PLOT_OP_TYPE_DASH)
			dashed = true;

		ro_plot_draw_path((const draw_path *)path,
				plot_style_fixed_to_int(style->stroke_width),
				style->stroke_colour,
				dotted,
				dashed);
	}

	return NSERROR_OK;
}


/**
 * Plot a polygon
 *
 * Plots a filled polygon with straight lines between
 * points. The lines around the edge of the ploygon are not
 * plotted. The polygon is filled with the non-zero winding
 * rule.
 *
 * \param ctx The current redraw context.
 * \param style Style controlling the polygon plot.
 * \param p verticies of polygon
 * \param n number of verticies.
 * \return NSERROR_OK on success else error code.
 */
static nserror
ro_plot_polygon(const struct redraw_context *ctx,
		   const plot_style_t *style,
		   const int *p,
		   unsigned int n)
{
	int path[n * 3 + 2];
	unsigned int i;
	os_error *error;

	for (i = 0; i != n; i++) {
		path[i * 3 + 0] = draw_LINE_TO;
		path[i * 3 + 1] = (ro_plot_origin_x + p[i * 2 + 0] * 2) * 256;
		path[i * 3 + 2] = (ro_plot_origin_y - p[i * 2 + 1] * 2) * 256;
	}
	path[0] = draw_MOVE_TO;
	path[n * 3] = draw_END_PATH;
	path[n * 3 + 1] = 0;

	error = xcolourtrans_set_gcol(style->fill_colour << 8,
				      0, os_ACTION_OVERWRITE, 0, 0);
	if (error) {
		NSLOG(netsurf, INFO, "xcolourtrans_set_gcol: 0x%x: %s",
		      error->errnum, error->errmess);
		return NSERROR_INVALID;
	}
	error = xdraw_fill((draw_path *) path, 0, 0, 0);
	if (error) {
		NSLOG(netsurf, INFO, "xdraw_fill: 0x%x: %s", error->errnum,
		      error->errmess);
		return NSERROR_INVALID;
	}

	return NSERROR_OK;
}


/**
 * Plots a path.
 *
 * Path plot consisting of cubic Bezier curves. Line and fill colour is
 *  controlled by the plot style.
 *
 * \param ctx The current redraw context.
 * \param pstyle Style controlling the path plot.
 * \param p elements of path
 * \param n nunber of elements on path
 * \param transform A transform to apply to the path.
 * \return NSERROR_OK on success else error code.
 */
static nserror
ro_plot_path(const struct redraw_context *ctx,
		const plot_style_t *pstyle,
		const float *p,
		unsigned int n,
		const float transform[6])
{
	static const draw_line_style line_style = {
		draw_JOIN_MITRED,
		draw_CAP_BUTT,
		draw_CAP_BUTT,
		0, 0x7fffffff,
		0, 0, 0, 0
	};
	int *path = 0;
	unsigned int i;
	os_trfm trfm;
	os_error *error;

	if (n == 0) {
		return NSERROR_OK;
	}

	if (p[0] != PLOTTER_PATH_MOVE) {
		NSLOG(netsurf, INFO, "path doesn't start with a move");
		goto error;
	}

	path = malloc(sizeof *path * (n + 10));
	if (!path) {
		NSLOG(netsurf, INFO, "out of memory");
		goto error;
	}

	for (i = 0; i < n; ) {
		if (p[i] == PLOTTER_PATH_MOVE) {
			path[i] = draw_MOVE_TO;
			path[i + 1] = p[i + 1] * 2 * 256;
			path[i + 2] = -p[i + 2] * 2 * 256;
			i += 3;
		} else if (p[i] == PLOTTER_PATH_CLOSE) {
			path[i] = draw_CLOSE_LINE;
			i++;
		} else if (p[i] == PLOTTER_PATH_LINE) {
			path[i] = draw_LINE_TO;
			path[i + 1] = p[i + 1] * 2 * 256;
			path[i + 2] = -p[i + 2] * 2 * 256;
			i += 3;
		} else if (p[i] == PLOTTER_PATH_BEZIER) {
			path[i] = draw_BEZIER_TO;
			path[i + 1] = p[i + 1] * 2 * 256;
			path[i + 2] = -p[i + 2] * 2 * 256;
			path[i + 3] = p[i + 3] * 2 * 256;
			path[i + 4] = -p[i + 4] * 2 * 256;
			path[i + 5] = p[i + 5] * 2 * 256;
			path[i + 6] = -p[i + 6] * 2 * 256;
			i += 7;
		} else {
			NSLOG(netsurf, INFO, "bad path command %f", p[i]);
			goto error;
		}
	}
	path[i] = draw_END_PATH;
	path[i + 1] = 0;

	trfm.entries[0][0] = transform[0] * 0x10000;
	trfm.entries[0][1] = transform[1] * 0x10000;
	trfm.entries[1][0] = transform[2] * 0x10000;
	trfm.entries[1][1] = transform[3] * 0x10000;
	trfm.entries[2][0] = (ro_plot_origin_x + transform[4] * 2) * 256;
	trfm.entries[2][1] = (ro_plot_origin_y - transform[5] * 2) * 256;

	if (pstyle->fill_colour != NS_TRANSPARENT) {
		error = xcolourtrans_set_gcol(pstyle->fill_colour << 8, 0,
				os_ACTION_OVERWRITE, 0, 0);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xcolourtrans_set_gcol: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			goto error;
		}

		error = xdraw_fill((draw_path *) path, 0, &trfm, 0);
		if (error) {
			NSLOG(netsurf, INFO, "xdraw_stroke: 0x%x: %s",
			      error->errnum, error->errmess);
			goto error;
		}
	}

	if (pstyle->stroke_colour != NS_TRANSPARENT) {
		error = xcolourtrans_set_gcol(pstyle->stroke_colour << 8, 0,
				os_ACTION_OVERWRITE, 0, 0);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xcolourtrans_set_gcol: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			goto error;
		}

		error = xdraw_stroke((draw_path *) path, 0, &trfm, 0,
				plot_style_fixed_to_int(
						pstyle->stroke_width) * 2 * 256,
				&line_style, 0);
		if (error) {
			NSLOG(netsurf, INFO, "xdraw_stroke: 0x%x: %s",
			      error->errnum, error->errmess);
			goto error;
		}
	}

	free(path);
	return NSERROR_OK;

error:
	free(path);
	return NSERROR_INVALID;
}


/**
 * Plot a bitmap
 *
 * Tiled plot of a bitmap image. (x,y) gives the top left
 * coordinate of an explicitly placed tile. From this tile the
 * image can repeat in all four directions -- up, down, left
 * and right -- to the extents given by the current clip
 * rectangle.
 *
 * The bitmap_flags say whether to tile in the x and y
 * directions. If not tiling in x or y directions, the single
 * image is plotted. The width and height give the dimensions
 * the image is to be scaled to.
 *
 * \param ctx The current redraw context.
 * \param bitmap The bitmap to plot
 * \param x The x coordinate to plot the bitmap
 * \param y The y coordiante to plot the bitmap
 * \param width The width of area to plot the bitmap into
 * \param height The height of area to plot the bitmap into
 * \param bg the background colour to alpha blend into
 * \param flags the flags controlling the type of plot operation
 * \return NSERROR_OK on success else error code.
 */
static nserror
ro_plot_bitmap(const struct redraw_context *ctx,
	       struct bitmap *bitmap,
	       int x, int y,
	       int width,
	       int height,
	       colour bg,
	       bitmap_flags_t flags)
{
	const uint8_t *buffer;

	buffer = riscos_bitmap_get_buffer(bitmap);
	if (!buffer) {
		NSLOG(netsurf, INFO, "bitmap_get_buffer failed");
		return NSERROR_INVALID;
	}

	if (!image_redraw(bitmap->sprite_area,
			ro_plot_origin_x + x * 2,
			ro_plot_origin_y - y * 2,
			width, height,
			bitmap->width,
			bitmap->height,
			bg,
			flags & BITMAPF_REPEAT_X, flags & BITMAPF_REPEAT_Y,
			flags & BITMAPF_REPEAT_X || flags & BITMAPF_REPEAT_Y,
			riscos_bitmap_get_opaque(bitmap) ? IMAGE_PLOT_TINCT_OPAQUE :
			 IMAGE_PLOT_TINCT_ALPHA)) {
		return NSERROR_INVALID;
	}
	return NSERROR_OK;
}


/**
 * Text plotting.
 *
 * \param ctx The current redraw context.
 * \param fstyle plot style for this text
 * \param x x coordinate
 * \param y y coordinate
 * \param text UTF-8 string to plot
 * \param length length of string, in bytes
 * \return NSERROR_OK on success else error code.
 */
static nserror
ro_plot_text(const struct redraw_context *ctx,
		const struct plot_font_style *fstyle,
		int x,
		int y,
		const char *text,
		size_t length)
{
	os_error *error;

	error = xcolourtrans_set_font_colours(font_CURRENT,
			fstyle->background << 8, fstyle->foreground << 8,
			14, 0, 0, 0);
	if (error) {
		NSLOG(netsurf, INFO,
		      "xcolourtrans_set_font_colours: 0x%x: %s",
		      error->errnum,
		      error->errmess);
		return NSERROR_INVALID;
	}

	if (!nsfont_paint(fstyle, text, length,
			ro_plot_origin_x + x * 2,
			  ro_plot_origin_y - y * 2)) {
		return NSERROR_INVALID;
	}
	return NSERROR_OK;
}


/**
 * RISC OS plotter operation table
 */
const struct plotter_table ro_plotters = {
	.rectangle = ro_plot_rectangle,
	.line = ro_plot_line,
	.polygon = ro_plot_polygon,
	.clip = ro_plot_clip,
	.text = ro_plot_text,
	.disc = ro_plot_disc,
	.arc = ro_plot_arc,
	.bitmap = ro_plot_bitmap,
	.path = ro_plot_path,
	.option_knockout = true,
};







netsurf-vince/pdf/frontends/riscos/print.c

/*
 * Copyright 2004 John M Bell <jmb202@ecs.soton.ac.uk>
 * Copyright 2006 James Bursa <bursa@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include "utils/config.h"

#include <assert.h>
#include <string.h>
#include <swis.h>
#include <oslib/font.h>
#include <oslib/hourglass.h>
#include <oslib/osfile.h>
#include <oslib/osfind.h>
#include <oslib/pdriver.h>
#include <oslib/wimp.h>
#include <rufl.h>
#include <limits.h>

#include "utils/config.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "utils/nsoption.h"
#include "netsurf/browser_window.h"
#include "netsurf/plotters.h"
#include "netsurf/content.h"
#include "content/content.h"

#include "riscos/gui.h"
#include "riscos/window.h"
#include "riscos/dialog.h"
#include "riscos/menus.h"
#include "riscos/print.h"
#include "riscos/wimp.h"
#include "riscos/wimp_event.h"
#include "riscos/filetype.h"
#include "riscos/font.h"


#define ICON_PRINT_TO_BOTTOM 1
#define ICON_PRINT_SHEETS 2
#define ICON_PRINT_SHEETS_VALUE 3
#define ICON_PRINT_SHEETS_DOWN 4
#define ICON_PRINT_SHEETS_UP 5
#define ICON_PRINT_SHEETS_TEXT 6
#define ICON_PRINT_FG_IMAGES 7
#define ICON_PRINT_BG_IMAGES 8
#define ICON_PRINT_IN_BACKGROUND 9
#define ICON_PRINT_UPRIGHT 10
#define ICON_PRINT_SIDEWAYS 11
#define ICON_PRINT_COPIES 12
#define ICON_PRINT_COPIES_DOWN 13
#define ICON_PRINT_COPIES_UP 14
#define ICON_PRINT_CANCEL 15
#define ICON_PRINT_PRINT 16
#define ICON_PRINT_TEXT_BLACK 20


/** \todo landscape format pages
 *  \todo be somewhat more intelligent and try not to crop pages
 *        half way up a line of text
 *  \todo make use of print stylesheets
 */

struct gui_window *ro_print_current_window = NULL;
bool print_text_black = false;
bool print_active = false;

/* 1 millipoint == 1/400 OS unit == 1/800 browser units */

static int print_prev_message = 0;
static bool print_in_background = false;
static float print_scale = 1.0;
static int print_num_copies = 1;
static bool print_bg_images = false;
static int print_max_sheets = -1;
static bool print_sideways = false;
/** List of fonts in current print. */
static char **print_fonts_list = 0;
/** Number of entries in print_fonts_list. */
static unsigned int print_fonts_count;
/** Error in print_fonts_plot_text() or print_fonts_callback(). */
static const char *print_fonts_error;


static bool ro_gui_print_click(wimp_pointer *pointer);
static bool ro_gui_print_apply(wimp_w w);
static void print_update_sheets_shaded_state(bool on);
static void print_send_printsave(struct hlcache_handle *h);
static bool print_send_printtypeknown(wimp_message *m);
static bool print_document(struct gui_window *g, const char *filename);
static const char *print_declare_fonts(struct hlcache_handle *h);
static void print_fonts_callback(void *context,
		const char *font_name, unsigned int font_size,
		const char *s8, unsigned short *s16, unsigned int n,
		int x, int y);




/**
 * Initialise the print dialog.
 */

void ro_gui_print_init(void)
{
  	wimp_i radio_print_type[] = {ICON_PRINT_TO_BOTTOM, ICON_PRINT_SHEETS,
  			-1};
  	wimp_i radio_print_orientation[] = {ICON_PRINT_UPRIGHT,
  			ICON_PRINT_SIDEWAYS, -1};

	dialog_print = ro_gui_dialog_create("print");
	ro_gui_wimp_event_register_radio(dialog_print, radio_print_type);
	ro_gui_wimp_event_register_radio(dialog_print, radio_print_orientation);
	ro_gui_wimp_event_register_checkbox(dialog_print, ICON_PRINT_FG_IMAGES);
	ro_gui_wimp_event_register_checkbox(dialog_print, ICON_PRINT_BG_IMAGES);
	ro_gui_wimp_event_register_checkbox(dialog_print,
			ICON_PRINT_IN_BACKGROUND);
	ro_gui_wimp_event_register_checkbox(dialog_print,
			ICON_PRINT_TEXT_BLACK);
	ro_gui_wimp_event_register_text_field(dialog_print,
			ICON_PRINT_SHEETS_TEXT);
	ro_gui_wimp_event_register_numeric_field(dialog_print,
			ICON_PRINT_COPIES, ICON_PRINT_COPIES_UP,
			ICON_PRINT_COPIES_DOWN, 1, 99, 1, 0);
	ro_gui_wimp_event_register_numeric_field(dialog_print,
			ICON_PRINT_SHEETS_VALUE, ICON_PRINT_SHEETS_UP,
			ICON_PRINT_SHEETS_DOWN, 1, 99, 1, 0);
	ro_gui_wimp_event_register_cancel(dialog_print, ICON_PRINT_CANCEL);
	ro_gui_wimp_event_register_mouse_click(dialog_print,
			ro_gui_print_click);
	ro_gui_wimp_event_register_ok(dialog_print, ICON_PRINT_PRINT,
			ro_gui_print_apply);
	ro_gui_wimp_event_set_help_prefix(dialog_print, "HelpPrint");
}


/**
 * Prepares all aspects of the print dialog prior to opening.
 *
 * \param g parent window
 */

void ro_gui_print_prepare(struct gui_window *g)
{
	char *desc;
	bool printers_exists = true;
	os_error *error;

	assert(g);

	ro_print_current_window = g;
	print_prev_message = 0;

	/* Read Printer Driver name */
	error = xpdriver_info(0, 0, 0, 0, &desc, 0, 0, 0);
	if (error) {
		NSLOG(netsurf, INFO, "xpdriver_info: 0x%x: %s",
		      error->errnum, error->errmess);
		printers_exists = false;
	}

	ro_gui_set_icon_selected_state(dialog_print, ICON_PRINT_TO_BOTTOM,
			true);

	ro_gui_set_icon_selected_state(dialog_print, ICON_PRINT_SHEETS, false);
	ro_gui_set_icon_integer(dialog_print, ICON_PRINT_SHEETS_VALUE, 1);
	print_update_sheets_shaded_state(true);

	ro_gui_set_icon_selected_state(dialog_print, ICON_PRINT_FG_IMAGES,
			true);
	ro_gui_set_icon_shaded_state(dialog_print, ICON_PRINT_FG_IMAGES, true);

	ro_gui_set_icon_selected_state(dialog_print, ICON_PRINT_BG_IMAGES,
			print_bg_images);

	ro_gui_set_icon_selected_state(dialog_print, ICON_PRINT_IN_BACKGROUND,
			false);

	ro_gui_set_icon_selected_state(dialog_print, ICON_PRINT_UPRIGHT, true);
	ro_gui_set_icon_selected_state(dialog_print, ICON_PRINT_SIDEWAYS,
			false);

	ro_gui_set_icon_selected_state(dialog_print, ICON_PRINT_TEXT_BLACK,
			false);

	ro_gui_set_icon_integer(dialog_print, ICON_PRINT_COPIES, 1);

	ro_gui_set_icon_shaded_state(dialog_print, ICON_PRINT_PRINT,
			!printers_exists);
	if (printers_exists)
		ro_gui_set_window_title(dialog_print, desc);

	ro_gui_wimp_event_memorise(dialog_print);
}


/**
 * Handle mouse clicks in print dialog
 *
 * \param pointer wimp_pointer block
 */

bool ro_gui_print_click(wimp_pointer *pointer)
{
	if (pointer->buttons == wimp_CLICK_MENU)
		return true;

	switch (pointer->i) {
		case ICON_PRINT_TO_BOTTOM:
		case ICON_PRINT_SHEETS:
			print_update_sheets_shaded_state(pointer->i !=
					ICON_PRINT_SHEETS);
			break;
	}
	return false;
}


/**
 * Handle click on the Print button in the print dialog.
 */

bool ro_gui_print_apply(wimp_w w)
{
	int copies = atoi(ro_gui_get_icon_string(dialog_print,
						ICON_PRINT_COPIES));
	int sheets = atoi(ro_gui_get_icon_string(dialog_print,
						ICON_PRINT_SHEETS_VALUE));

	print_in_background = ro_gui_get_icon_selected_state(dialog_print,
			ICON_PRINT_IN_BACKGROUND);
	print_text_black = ro_gui_get_icon_selected_state(dialog_print,
			ICON_PRINT_TEXT_BLACK);
	print_sideways = ro_gui_get_icon_selected_state(dialog_print,
			ICON_PRINT_SIDEWAYS);
	print_num_copies = copies;
	if (ro_gui_get_icon_selected_state(dialog_print, ICON_PRINT_SHEETS))
		print_max_sheets = sheets;
	else
		print_max_sheets = -1;
	print_bg_images = ro_gui_get_icon_selected_state(dialog_print,
			ICON_PRINT_BG_IMAGES);

	print_send_printsave(browser_window_get_content(
			ro_print_current_window->bw));

	return true;
}


/**
 * Set shaded state of sheets
 *
 * \param on whether to turn shading on or off
 */

void print_update_sheets_shaded_state(bool on)
{
	ro_gui_set_icon_shaded_state(dialog_print, ICON_PRINT_SHEETS_VALUE, on);
	ro_gui_set_icon_shaded_state(dialog_print, ICON_PRINT_SHEETS_DOWN, on);
	ro_gui_set_icon_shaded_state(dialog_print, ICON_PRINT_SHEETS_UP, on);
	ro_gui_set_icon_shaded_state(dialog_print, ICON_PRINT_SHEETS_TEXT, on);
	ro_gui_set_caret_first(dialog_print);
}


/**
 * Send a message_PRINT_SAVE
 *
 * \param h handle to content to print.
 */

void print_send_printsave(struct hlcache_handle *h)
{
	wimp_full_message_data_xfer m;
	os_error *e;
	int len;

	len = strlen(content_get_title(h)) + 1;
	if (212 < len)
		len = 212;

	m.size = ((44+len+3) & ~3);
	m.your_ref = 0;
	m.action = message_PRINT_SAVE;
	m.w = (wimp_w)0;
	m.i = m.pos.x = m.pos.y = 0;
	m.est_size = 1024; /* arbitrary value - it really doesn't matter */
	m.file_type = ro_content_filetype(h);
	strncpy(m.file_name, content_get_title(h), 211);
	m.file_name[211] = 0;
	e = xwimp_send_message(wimp_USER_MESSAGE_RECORDED,
			(wimp_message *)&m, 0);
	if (e) {
		NSLOG(netsurf, INFO, "xwimp_send_message: 0x%x: %s",
		      e->errnum, e->errmess);
		ro_warn_user("WimpError", e->errmess);
		ro_print_cleanup();
	}
	print_prev_message = m.my_ref;
}


/**
 * Send a message_PRINT_TYPE_KNOWN
 *
 * \param m message to reply to
 * \return true on success, false otherwise
 */

bool print_send_printtypeknown(wimp_message *m)
{
	os_error *e;

	m->size = 20;
	m->your_ref = m->my_ref;
	m->action = message_PRINT_TYPE_KNOWN;
	e = xwimp_send_message(wimp_USER_MESSAGE, m, m->sender);
	if (e) {
		NSLOG(netsurf, INFO, "xwimp_send_message: 0x%x: %s",
		      e->errnum, e->errmess);
		ro_warn_user("WimpError", e->errmess);
		return false;
	}

	return true;
}


/**
 * Handle a bounced message_PRINT_SAVE
 *
 * \param m the bounced message
 */

void ro_print_save_bounce(wimp_message *m)
{
	if (m->my_ref == 0 || m->my_ref != print_prev_message)
		return;

	/* try to print anyway (we're graphics printing) */
	if (ro_print_current_window) {
		print_document(ro_print_current_window, "printer:");
	}
	ro_print_cleanup();
}


/**
 * Handle message_PRINT_ERROR
 *
 * \param m the message containing the error
 */

void ro_print_error(wimp_message *m)
{
	pdriver_message_print_error *p = (pdriver_message_print_error*)&m->data;
	if (m->your_ref == 0 || m->your_ref != print_prev_message)
		return;

	if (m->size == 20)
		ro_warn_user("PrintErrorRO2", 0);
	else
		ro_warn_user("PrintError", p->errmess);

	ro_print_cleanup();
}


/**
 * Handle message_PRINT_TYPE_ODD
 *
 * \param m the message to handle
 */

void ro_print_type_odd(wimp_message *m)
{
	if ((m->your_ref == 0 || m->your_ref == print_prev_message) &&
						!print_in_background) {
		/* reply to a previous message (ie printsave) */
		if (ro_print_current_window && print_send_printtypeknown(m)) {
			print_document(ro_print_current_window, "printer:");
		}
		ro_print_cleanup();
	}
	else {
		/* broadcast message */
		/* no need to do anything */
	}

}


/**
 * Handle message_DATASAVE_ACK for the printing protocol.
 *
 * \param  m  the message to handle
 * \return true if message successfully handled, false otherwise
 *
 * We cheat here and, instead of giving Printers what it asked for (a copy of
 * the file so it can poke us later via a broadcast of PrintTypeOdd), we give
 * it a file that it can print itself without having to bother us further. For
 * PostScript printers (type 0) we give it a PostScript file. Otherwise, we give
 * it a PrintOut file.
 *
 * This method has a couple of advantages:
 * - we can reuse this code for background printing (we simply ignore the
 *   PrintTypeOdd reply)
 * - there's no need to ensure all components of a page queued to be printed
 *   still exist when it reaches the top of the queue. (which reduces complexity
 *   a fair bit)
 */

bool ro_print_ack(wimp_message *m)
{
	pdriver_info_type info_type;
	pdriver_type type;
	os_error *error;

	if (m->your_ref == 0 || m->your_ref != print_prev_message ||
			!ro_print_current_window)
		return false;

	/* read printer driver type */
	error = xpdriver_info(&info_type, 0, 0, 0, 0, 0, 0, 0);
	if (error) {
		NSLOG(netsurf, INFO, "xpdriver_info: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("PrintError", error->errmess);
		ro_print_cleanup();
		return true;
	}
	type = info_type >> 16;

	/* print to file */
	if (!print_document(ro_print_current_window,
			m->data.data_xfer.file_name)) {
		ro_print_cleanup();
		return true;
	}

	/* send dataload */
	m->your_ref = m->my_ref;
	m->action = message_DATA_LOAD;

	if (type == pdriver_TYPE_PS)
		m->data.data_xfer.file_type = osfile_TYPE_POSTSCRIPT;
	else
		m->data.data_xfer.file_type = osfile_TYPE_PRINTOUT;

	error = xwimp_send_message(wimp_USER_MESSAGE_RECORDED, m, m->sender);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_send_message: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		/* and delete temporary file */
		xosfile_delete(m->data.data_xfer.file_name,
				0, 0, 0, 0, 0);
	}
	print_prev_message = m->my_ref;

	ro_print_cleanup();
	return true;
}


/**
 * Handle a bounced dataload message
 *
 * \param m the message to handle
 */

void ro_print_dataload_bounce(wimp_message *m)
{
	if (m->your_ref == 0 || m->your_ref != print_prev_message)
		return;

	xosfile_delete(m->data.data_xfer.file_name, 0, 0, 0, 0, 0);
	ro_print_cleanup();
}


/**
 * Cleanup after printing
 */

void ro_print_cleanup(void)
{
	ro_print_current_window = NULL;
	print_text_black = false;
	print_prev_message = 0;
	print_max_sheets = -1;
	ro_gui_menu_destroy();
	ro_gui_dialog_close(dialog_print);
}


/**
 * Print a document.
 *
 * \param  g         gui_window containing the document to print
 * \param  filename  name of file to print to
 * \return true on success, false on error and error reported
 */

bool print_document(struct gui_window *g, const char *filename)
{
	int left, right, top, bottom, width, height;
	int saved_width, saved_height;
	int yscroll = 0, sheets = print_max_sheets;
	struct hlcache_handle *h = browser_window_get_content(g->bw);
	const char *error_message;
	pdriver_features features;
	os_fw fhandle, old_job = 0;
	os_error *error;

	/* no point printing a blank page */
	if (!h) {
		ro_warn_user("PrintError", "nothing to print");
		return false;
	}

	/* read printer driver features */
	error = xpdriver_info(0, 0, 0, &features, 0, 0, 0, 0);
	if (error) {
		NSLOG(netsurf, INFO, "xpdriver_info: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("PrintError", error->errmess);
		return false;
	}

	/* read page size */
	error = xpdriver_page_size(0, 0, &left, &bottom, &right, &top);
	if (error) {
		NSLOG(netsurf, INFO, "xpdriver_page_size: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("PrintError", error->errmess);
		return false;
	}

	if (print_sideways) {
		width = (top - bottom) / 800;
		height = (right - left) / 800;
	} else {
		width = (right - left) / 800;
		height = (top - bottom) / 800;
	}

	/* layout the document to the correct width */
	saved_width = content_get_width(h);
	saved_height = content_get_height(h);
	if (content_get_type(h) == CONTENT_HTML)
		content_reformat(h, false, width, height);

	/* open printer file */
	error = xosfind_openoutw(osfind_NO_PATH | osfind_ERROR_IF_DIR |
			osfind_ERROR_IF_ABSENT, filename, 0, &fhandle);
	if (error) {
		NSLOG(netsurf, INFO, "xosfind_openoutw: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("PrintError", error->errmess);
		return false;
	}

	/* select print job */
	error = xpdriver_select_jobw(fhandle, "NetSurf", &old_job);
	if (error) {
		NSLOG(netsurf, INFO, "xpdriver_select_jobw: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("PrintError", error->errmess);
		xosfind_closew(fhandle);
		return false;
	}

	rufl_invalidate_cache();

	/* declare fonts, if necessary */
	if (features & pdriver_FEATURE_DECLARE_FONT) {
		if ((error_message = print_declare_fonts(h)))
			goto error;
	}

	ro_gui_current_redraw_gui = g;

	/* print is now active */
	print_active = true;

	do {
		struct rect clip;
		os_box b;
		os_hom_trfm t;
		os_coord p;
		osbool more;

		if (print_sideways) {
			b.x0 = bottom / 400 -2;
			b.y0 = left / 400 - 2;
			b.x1 = top / 400 + 2;
			b.y1 = right / 400 + 2;
			t.entries[0][0] = 0;
			t.entries[0][1] = 65536;
			t.entries[1][0] = -65536;
			t.entries[1][1] = 0;
			p.x = right;
			p.y = bottom;
			ro_plot_origin_x = bottom / 400;
			ro_plot_origin_y = right / 400 + yscroll * 2;
		} else {
			b.x0 = left / 400 -2;
			b.y0 = bottom / 400 - 2;
			b.x1 = right / 400 + 2;
			b.y1 = top / 400 + 2;
			t.entries[0][0] = 65536;
			t.entries[0][1] = 0;
			t.entries[1][0] = 0;
			t.entries[1][1] = 65536;
			p.x = left;
			p.y = bottom;
			ro_plot_origin_x = left / 400;
			ro_plot_origin_y = top / 400 + yscroll * 2;
		}

		xhourglass_percentage((int) (yscroll * 100 /
				content_get_height(h)));

		/* give page rectangle */
		error = xpdriver_give_rectangle(0, &b, &t, &p, os_COLOUR_WHITE);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xpdriver_give_rectangle: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			error_message = error->errmess;
			goto error;
		}

		NSLOG(netsurf, INFO, "given rectangle: [(%d, %d), (%d, %d)]",
		      b.x0, b.y0, b.x1, b.y1);

		/* and redraw the document */
		error = xpdriver_draw_page(print_num_copies, &b, 0, 0,
				&more, 0);
		if (error) {
			NSLOG(netsurf, INFO, "xpdriver_draw_page: 0x%x: %s",
			      error->errnum, error->errmess);
			error_message = error->errmess;
			goto error;
		}

		while (more) {
			struct content_redraw_data data;
			/* TODO: turn knockout off for print */
			struct redraw_context ctx = {
				.interactive = false,
				.background_images = print_bg_images,
				.plot = &ro_plotters
			};

			NSLOG(netsurf, INFO,
			      "redrawing area: [(%d, %d), (%d, %d)]", b.x0,
			      b.y0, b.x1, b.y1);
			clip.x0 = (b.x0 - ro_plot_origin_x) / 2;
			clip.y0 = (ro_plot_origin_y - b.y1) / 2;
			clip.x1 = (b.x1 - ro_plot_origin_x) / 2;
			clip.y1 = (ro_plot_origin_y - b.y0) / 2;

			data.x = 0;
			data.y = 0;
			data.width = content_get_width(h);
			data.height = content_get_height(h);
			data.background_colour = 0xFFFFFF;
			data.scale = print_scale;
			data.repeat_x = false;
			data.repeat_y = false;

			if (!content_redraw(h, &data, &clip, &ctx)) {
				error_message = "redraw error";
				goto error;
			}

			error = xpdriver_get_rectangle(&b, &more, 0);
			if (error) {
				NSLOG(netsurf, INFO,
				      "xpdriver_get_rectangle: 0x%x: %s",
				      error->errnum,
				      error->errmess);
				error_message = error->errmess;
				goto error;
			}
		}

		yscroll += height;
	} while (yscroll <= content_get_height(h) && --sheets != 0);

	/* make print inactive */
	print_active = false;
	ro_gui_current_redraw_gui = 0;

	/* clean up
	 *
	 * Call PDriver_EndJob via _swix() so that r9 is preserved.  This
	 * prevents a crash if the SWI corrupts it on exit (as seems to
	 * happen on some versions of RISC OS 6).
	 */

	error = (os_error *) _swix(PDriver_EndJob, _IN(0), (int) fhandle);
	if (error) {
		NSLOG(netsurf, INFO, "xpdriver_end_jobw: 0x%x: %s",
		      error->errnum, error->errmess);
		error_message = error->errmess;
		goto error;
	}

	error = xosfind_closew(fhandle);
	if (error) {
		NSLOG(netsurf, INFO, "xosfind_closew: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("PrintError", error->errmess);
		return false;
	}

	if (old_job) {
		error = xpdriver_select_jobw(old_job, 0, 0);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xpdriver_select_jobw: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			ro_warn_user("PrintError", error->errmess);
			/* the printing succeeded anyway */
			return true;
		}
	}

	rufl_invalidate_cache();

	/* restore document layout and redraw browser window */
	if (content_get_type(h) == CONTENT_HTML)
		content_reformat(h, false, saved_width, saved_height);

	ro_gui_window_invalidate_area(g, NULL);

	return true;

error:
	xpdriver_abort_job(fhandle);
	xosfind_closew(fhandle);
	if (old_job)
		xpdriver_select_jobw(old_job, 0, 0);
	print_active = false;
	ro_gui_current_redraw_gui = 0;

	ro_warn_user("PrintError", error_message);

	rufl_invalidate_cache();

	/* restore document layout */
	if (content_get_type(h)  == CONTENT_HTML)
		content_reformat(h, false, saved_width, saved_height);

	return false;
}




static nserror
print_fonts_plot_clip(const struct redraw_context *ctx, const struct rect *clip)
{
	return NSERROR_OK;
}

static nserror
print_fonts_plot_arc(const struct redraw_context *ctx,
	       const plot_style_t *style,
	       int x, int y, int radius, int angle1, int angle2)
{
	return NSERROR_OK;
}

static nserror
print_fonts_plot_disc(const struct redraw_context *ctx,
		      const plot_style_t *style,
		      int x, int y, int radius)
{
	return NSERROR_OK;
}

static nserror
print_fonts_plot_line(const struct redraw_context *ctx,
		      const plot_style_t *style,
		      const struct rect *line)
{
	return NSERROR_OK;
}

static nserror
print_fonts_plot_rectangle(const struct redraw_context *ctx,
		     const plot_style_t *style,
		     const struct rect *rect)
{
	return NSERROR_OK;
}

static nserror
print_fonts_plot_polygon(const struct redraw_context *ctx,
		   const plot_style_t *style,
		   const int *p,
		   unsigned int n)
{
	return NSERROR_OK;
}

static nserror
print_fonts_plot_path(const struct redraw_context *ctx,
		const plot_style_t *pstyle,
		const float *p,
		unsigned int n,
		const float transform[6])
{
	return NSERROR_OK;
}

static nserror
print_fonts_plot_bitmap(const struct redraw_context *ctx,
	       struct bitmap *bitmap,
	       int x, int y,
	       int width,
	       int height,
	       colour bg,
	       bitmap_flags_t flags)
{
	return NSERROR_OK;
}

/**
 * text plotting during RO print font listing.
 *
 * \param ctx The current redraw context.
 * \param fstyle plot style for this text
 * \param x x coordinate
 * \param y y coordinate
 * \param text UTF-8 string to plot
 * \param length length of string, in bytes
 * \return NSERROR_OK on success else error code.
 */
static nserror
print_fonts_plot_text(const struct redraw_context *ctx,
		const struct plot_font_style *fstyle,
		int x,
		int y,
		const char *text,
		size_t length)
{
	const char *font_family;
	unsigned int font_size;
	rufl_style font_style;
	rufl_code code;

	nsfont_read_style(fstyle, &font_family, &font_size, &font_style);

	code = rufl_paint_callback(font_family, font_style, font_size,
			text, length, 0, 0, print_fonts_callback, 0);
	if (code != rufl_OK) {
		if (code == rufl_FONT_MANAGER_ERROR) {
			NSLOG(netsurf, INFO,
			      "rufl_paint_callback: rufl_FONT_MANAGER_ERROR: ""0x%x: %s",
			      rufl_fm_error->errnum,
			      rufl_fm_error->errmess);
			print_fonts_error = rufl_fm_error->errmess;
		} else {
			NSLOG(netsurf, INFO, "rufl_paint_callback: 0x%x",
			      code);
		}
		return NSERROR_INVALID;
	}
	if (print_fonts_error)
		return NSERROR_INVALID;

	return NSERROR_OK;
}


/**
 * Plotter table for print_declare_fonts().
 *
 * All the functions do nothing except for print_fonts_plot_text,
 * which records the fonts used.
*/
static const struct plotter_table print_fonts_plotters = {
	.rectangle = print_fonts_plot_rectangle,
	.line = print_fonts_plot_line,
	.polygon = print_fonts_plot_polygon,
	.clip = print_fonts_plot_clip,
	.text = print_fonts_plot_text,
	.disc = print_fonts_plot_disc,
	.arc = print_fonts_plot_arc,
	.bitmap = print_fonts_plot_bitmap,
	.path = print_fonts_plot_path,
	.option_knockout = false,
};


/**
 * Declare fonts to the printer driver.
 *
 * \param h handle to content being printed
 * \return 0 on success, error message on error
 */

const char *print_declare_fonts(struct hlcache_handle *h)
{
	unsigned int i;
	struct rect clip;
	struct content_redraw_data data;
	const char *error_message = 0;
	os_error *error;
	struct redraw_context ctx = {
		.interactive = false,
		.background_images = false,
		.plot = &print_fonts_plotters
	};

	free(print_fonts_list);
	print_fonts_list = 0;
	print_fonts_count = 0;
	print_fonts_error = 0;

	clip.x0 = clip.y0 = INT_MIN;
	clip.x1 = clip.y1 = INT_MAX;

	data.x = 0;
	data.y = 0;
	data.width = content_get_width(h);
	data.height = content_get_height(h);
	data.background_colour = 0xFFFFFF;
	data.scale = 1;
	data.repeat_x = false;
	data.repeat_y = false;

	if (!content_redraw(h, &data, &clip, &ctx)) {
		if (print_fonts_error)
			return print_fonts_error;
		return "Declaring fonts failed.";
	}

	for (i = 0; i != print_fonts_count; ++i) {
		NSLOG(netsurf, INFO, "%u %s", i, print_fonts_list[i]);
		error = xpdriver_declare_font(0, print_fonts_list[i],
				pdriver_KERNED);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xpdriver_declare_font: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			error_message = error->errmess;
			goto end;
		}
	}
	error = xpdriver_declare_font(0, 0, 0);
	if (error) {
		NSLOG(netsurf, INFO, "xpdriver_declare_font: 0x%x: %s",
		      error->errnum, error->errmess);
		error_message = error->errmess;
		goto end;
	}

end:
	for (i = 0; i != print_fonts_count; i++)
		free(print_fonts_list[i]);
	free(print_fonts_list);
	print_fonts_list = 0;

	return error_message;
}


/**
 * Callback for print_fonts_plot_text().
 *
 * The font name is added to print_fonts_list.
 */

void print_fonts_callback(void *context,
		const char *font_name, unsigned int font_size,
		const char *s8, unsigned short *s16, unsigned int n,
		int x, int y)
{
	unsigned int i;
	char **fonts_list;

	(void) context;  /* unused */
	(void) font_size;  /* unused */
	(void) x;  /* unused */
	(void) y;  /* unused */

	assert(s8 || s16);

	/* check if the font name is new */
	for (i = 0; i != print_fonts_count &&
			strcmp(print_fonts_list[i], font_name) != 0; i++)
		;
	if (i != print_fonts_count)
		return;

	/* add to list of fonts */
	fonts_list = realloc(print_fonts_list,
			sizeof print_fonts_list[0] *
			(print_fonts_count + 1));
	if (!fonts_list) {
		print_fonts_error = messages_get("NoMemory");
		return;
	}
	fonts_list[print_fonts_count] = strdup(font_name);
	if (!fonts_list[print_fonts_count]) {
		print_fonts_error = messages_get("NoMemory");
		return;
	}
	print_fonts_list = fonts_list;
	print_fonts_count++;
}








netsurf-vince/pdf/frontends/riscos/print.h

/*
 * Copyright 2004 John M Bell <jmb202@ecs.soton.ac.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef _NETSURF_RISCOS_PRINT_H_
#define _NETSURF_RISCOS_PRINT_H_

struct gui_window;

extern struct gui_window *ro_print_current_window;

void ro_print_save_bounce(wimp_message *m);
void ro_print_error(wimp_message *m);
void ro_print_type_odd(wimp_message *m);
bool ro_print_ack(wimp_message *m);
void ro_print_dataload_bounce(wimp_message *m);
void ro_print_cleanup(void);

#endif
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/*
 * Copyright 2005 Adrian Lees <adrianl@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdlib.h>
#include <string.h>
#include <stdbool.h>

#include "utils/log.h"
#include "utils/messages.h"
#include "utils/utf8.h"
#include "utils/utils.h"

#include "riscos/gui.h"
#include "riscos/query.h"
#include "riscos/wimp.h"
#include "riscos/wimp_event.h"
#include "riscos/ucstables.h"
#include "riscos/dialog.h"

#define ICON_QUERY_MESSAGE 0
#define ICON_QUERY_YES 1
#define ICON_QUERY_NO 2
#define ICON_QUERY_HELP 3

/** Data for a query window */
struct gui_query_window
{
	struct gui_query_window *prev;	/** Previous query in list */
	struct gui_query_window *next;	/** Next query in list */

	query_id id;	/** unique ID number for this query */
	wimp_w window;	/** RISC OS window handle */

	const query_callback *cb;	/** Table of callback functions */
	void *pw;	/** Handle passed to callback functions */

	bool default_confirm;	/** Default action is to confirm */
};


/** Next unallocated query id */
static query_id next_id = (query_id)1;

/** List of all query windows. */
static struct gui_query_window *gui_query_window_list = 0;

/** Template for a query window. */
static struct wimp_window *query_template;

/** Widths of Yes and No buttons */
static int query_yes_width = 0;
static int query_no_width  = 0;

static struct gui_query_window *ro_gui_query_window_lookup_id(query_id id);

static bool ro_gui_query_click(wimp_pointer *pointer);
static void ro_gui_query_close(wimp_w w);
static bool ro_gui_query_apply(wimp_w w);


void ro_gui_query_init(void)
{
	query_template = ro_gui_dialog_load_template("query");
}


/**
 * Lookup a query window using its ID number
 *
 * \param  id  id to search for
 * \return pointer to query window or NULL
 */

struct gui_query_window *ro_gui_query_window_lookup_id(query_id id)
{
	struct gui_query_window *qw = gui_query_window_list;
	while (qw && qw->id != id)
		qw = qw->next;
	return qw;
}


/**
 * Display a query to the user, requesting a response, near the current
 * pointer position to keep the required mouse travel small, but also
 * protecting against spurious mouse clicks.
 *
 * \param  query   message token of query
 * \param  detail  parameter used in expanding tokenised message
 * \param  cb      table of callback functions to be called when user responds
 * \param  pw      handle to be passed to callback functions
 * \param  yes     text to use for 'Yes' button' (or NULL for default)
 * \param  no      text to use for 'No' button (or NULL for default)
 * \return id number of the query (or QUERY_INVALID if it failed)
 */

query_id query_user(const char *query, const char *detail,
		const query_callback *cb, void *pw,
		const char *yes, const char *no)
{
	wimp_pointer pointer;
	if (xwimp_get_pointer_info(&pointer))
		pointer.pos.y = pointer.pos.x = -1;

	return query_user_xy(query, detail, cb, pw, yes, no,
				pointer.pos.x, pointer.pos.y);
}


/**
 * Display a query to the user, requesting a response, at a specified
 * screen position (x,y). The window is positioned relative to the given
 * location such that the required mouse travel is small, but non-zero
 * for protection spurious double-clicks.
 *
 * \param  query   message token of query
 * \param  detail  parameter used in expanding tokenised message
 * \param  cb      table of callback functions to be called when user responds
 * \param  pw      handle to be passed to callback functions
 * \param  yes     text to use for 'Yes' button' (or NULL for default)
 * \param  no      text to use for 'No' button (or NULL for default)
 * \param  x       x position in screen coordinates (-1 = centred on screen)
 * \param  y       y position in screen coordinates (-1 = centred on screen)
 * \return id number of the query (or QUERY_INVALID if it failed)
 */

query_id query_user_xy(const char *query, const char *detail,
		const query_callback *cb, void *pw,
		const char *yes, const char *no,
		int x, int y)
{
	struct gui_query_window *qw;
	char query_buffer[300];
	os_error *error;
	wimp_icon *icn;
	int width;
	int len;
	int tx;
	char *local_text = NULL;
	nserror err;

	qw = malloc(sizeof(struct gui_query_window));
	if (!qw) {
		ro_warn_user("NoMemory", NULL);
		return QUERY_INVALID;
	}

	qw->cb = cb;
	qw->pw = pw;
	qw->id = next_id++;
	qw->default_confirm = false;

	if (next_id == QUERY_INVALID)
		next_id++;

	if (!yes) yes = messages_get("Yes");
	if (!no) no = messages_get("No");

	/* set the text of the 'Yes' button and size accordingly */
	err = utf8_to_local_encoding(yes, 0, &local_text);
	if (err != NSERROR_OK) {
		assert(err != NSERROR_BAD_ENCODING);
		NSLOG(netsurf, INFO, "utf8_to_local_encoding_failed");
		local_text = NULL;
	}

	icn = &query_template->icons[ICON_QUERY_YES];
	len = strlen(local_text ? local_text : yes);
	len = max(len, icn->data.indirected_text.size - 1);
	memcpy(icn->data.indirected_text.text,
			local_text ? local_text: yes, len);
	icn->data.indirected_text.text[len] = '\0';

	free(local_text);
	local_text = NULL;

	error = xwimptextop_string_width(icn->data.indirected_text.text, len, &width);
	if (error) {
		NSLOG(netsurf, INFO, "xwimptextop_string_width: 0x%x:%s",
		      error->errnum, error->errmess);
		width = len * 16;
	}
	if (!query_yes_width) query_yes_width = icn->extent.x1 - icn->extent.x0;
	width += 44;
	if (width < query_yes_width)
		width = query_yes_width;
	icn->extent.x0 = tx = icn->extent.x1 - width;

	/* set the text of the 'No' button and size accordingly */
	err = utf8_to_local_encoding(no, 0, &local_text);
	if (err != NSERROR_OK) {
		assert(err != NSERROR_BAD_ENCODING);
		NSLOG(netsurf, INFO, "utf8_to_local_encoding_failed");
		local_text = NULL;
	}

	icn = &query_template->icons[ICON_QUERY_NO];
	len = strlen(local_text ? local_text : no);
	len = max(len, icn->data.indirected_text.size - 1);
	memcpy(icn->data.indirected_text.text,
			local_text ? local_text : no, len);
	icn->data.indirected_text.text[len] = '\0';

	free(local_text);
	local_text = NULL;

	if (!query_no_width) query_no_width = icn->extent.x1 - icn->extent.x0;
	icn->extent.x1 = tx - 16;
	error = xwimptextop_string_width(icn->data.indirected_text.text, len, &width);
	if (error) {
		NSLOG(netsurf, INFO, "xwimptextop_string_width: 0x%x:%s",
		      error->errnum, error->errmess);
		width = len * 16;
	}
	width += 28;
	if (width < query_no_width)
		width = query_no_width;
	icn->extent.x0 = icn->extent.x1 - width;

	error = xwimp_create_window(query_template, &qw->window);
	if (error) {
		ro_warn_user("WimpError", error->errmess);
		free(qw);
		return QUERY_INVALID;
	}

	snprintf(query_buffer, sizeof query_buffer, "%s %s",
			messages_get(query), detail ? detail : "");
	query_buffer[sizeof query_buffer - 1] = 0;

	ro_gui_set_icon_string(qw->window, ICON_QUERY_MESSAGE,
			query_buffer, true);

	xwimp_set_icon_state(qw->window, ICON_QUERY_HELP,
			wimp_ICON_DELETED, wimp_ICON_DELETED);

	if (x >= 0 && y >= 0) {
		x -= tx - 8;
		y += (query_template->visible.y1 - query_template->visible.y0) / 2;
		ro_gui_dialog_open_xy(qw->window, x, y);
	}
	else
		ro_gui_dialog_open(qw->window);

	ro_gui_wimp_event_set_user_data(qw->window, qw);
	ro_gui_wimp_event_register_mouse_click(qw->window, ro_gui_query_click);
	ro_gui_wimp_event_register_cancel(qw->window, ICON_QUERY_NO);
	ro_gui_wimp_event_register_ok(qw->window, ICON_QUERY_YES, ro_gui_query_apply);
	ro_gui_wimp_event_register_close_window(qw->window, ro_gui_query_close);

	error = xwimp_set_caret_position(qw->window, (wimp_i)-1, 0, 0, 1 << 25, -1);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_caret_position: 0x%x : %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}

	/* put this query window at the head of our list */
	if (gui_query_window_list)
		gui_query_window_list->prev = qw;

	qw->prev = NULL;
	qw->next = gui_query_window_list;
	gui_query_window_list = qw;

	return qw->id;
}


/**
 * Close a query window without waiting for a response from the user.
 * (should normally only be called if the user has responded in some other
 *  way of which the query window in unaware.)
 *
 * \param  id  id of query window to close
 */

void query_close(query_id id)
{
	struct gui_query_window *qw = ro_gui_query_window_lookup_id(id);
	if (!qw)
		return;
	ro_gui_query_close(qw->window);

}


void ro_gui_query_window_bring_to_front(query_id id)
{
	struct gui_query_window *qw = ro_gui_query_window_lookup_id(id);
	if (qw) {
		os_error *error;

		ro_gui_dialog_open(qw->window);

		error = xwimp_set_caret_position(qw->window, (wimp_i)-1, 0, 0, 1 << 25, -1);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xwimp_get_caret_position: 0x%x : %s",
			      error->errnum,
			      error->errmess);
			ro_warn_user("WimpError", error->errmess);
		}
	}
}


/**
 * Handle closing of query dialog
 */
void ro_gui_query_close(wimp_w w)
{
	struct gui_query_window *qw;
	os_error *error;

	qw = (struct gui_query_window *)ro_gui_wimp_event_get_user_data(w);

	ro_gui_dialog_close(w);
	error = xwimp_delete_window(qw->window);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_delete_window: 0x%x:%s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}
	ro_gui_wimp_event_finalise(w);

	/* remove from linked-list of query windows and release memory */
	if (qw->prev)
		qw->prev->next = qw->next;
	else
		gui_query_window_list = qw->next;

	if (qw->next)
		qw->next->prev = qw->prev;
	free(qw);
}


/**
 * Handle acceptance of query dialog
 */
bool ro_gui_query_apply(wimp_w w)
{
	struct gui_query_window *qw;
	const query_callback *cb;

	qw = (struct gui_query_window *)ro_gui_wimp_event_get_user_data(w);
	cb = qw->cb;
	cb->confirm(qw->id, QUERY_YES, qw->pw);
	return true;
}


/**
 * Handle clicks in query dialog
 */
bool ro_gui_query_click(wimp_pointer *pointer)
{
	struct gui_query_window *qw;
	const query_callback *cb;

	qw = (struct gui_query_window *)ro_gui_wimp_event_get_user_data(pointer->w);
	cb = qw->cb;

	switch (pointer->i) {
		case ICON_QUERY_NO:
			cb->cancel(qw->id, QUERY_NO, qw->pw);
			break;
		default:
			return false;
	}
	return false;
}
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/*
 * Copyright 2005 Adrian Lees <adrianl@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef _NETSURF_RISCOS_QUERY_H
#define _NETSURF_RISCOS_QUERY_H

#include <stdbool.h>
#include "oslib/wimp.h"

enum query_response {
  QUERY_CONTINUE,
  QUERY_YES,
  QUERY_NO,
  QUERY_ESCAPE
};

typedef int query_id;

#define QUERY_INVALID ((query_id)-1)

typedef struct
{
	void (*confirm)(query_id id, enum query_response res, void *pw);
	void (*cancel)(query_id, enum query_response res, void *pw);
} query_callback;


query_id query_user_xy(const char *query, const char *detail,
	const query_callback *cb, void *pw, const char *yes, const char *no,
	int x, int y);
void ro_gui_query_init(void);
void ro_gui_query_window_bring_to_front(query_id id);

query_id query_user(const char *query, const char *detail,
	const query_callback *cb, void *pw, const char *yes, const char *no);
void query_close(query_id);

#endif
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/*
 * Copyright 2004-2007 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2005 Adrian Lees <adrianl@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Save dialog and drag and drop saving implementation for RISC OS.
 */

#include <assert.h>
#include <ctype.h>
#include <errno.h>
#include <stdbool.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include "oslib/dragasprite.h"
#include "oslib/osbyte.h"
#include "oslib/osfile.h"
#include "oslib/osmodule.h"
#include "oslib/osspriteop.h"
#include "oslib/wimp.h"
#include "oslib/wimpspriteop.h"

#include "utils/config.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "utils/utf8.h"
#include "utils/nsurl.h"
#include "netsurf/browser_window.h"
#include "netsurf/window.h"
#include "netsurf/bitmap.h"
#include "netsurf/content.h"
#include "netsurf/form.h"
#include "desktop/hotlist.h"
#include "desktop/global_history.h"
#include "desktop/version.h"
#include "desktop/save_complete.h"
#include "desktop/save_text.h"

#include "riscos/bitmap.h"
#include "riscos/dialog.h"
#include "riscos/gui.h"
#include "riscos/window.h"
#include "riscos/menus.h"
#include "riscos/message.h"
#include "riscos/mouse.h"
#include "utils/nsoption.h"
#include "riscos/query.h"
#include "riscos/save.h"
#include "riscos/save_draw.h"
#include "riscos/save_pdf.h"
#include "riscos/textselection.h"
#include "riscos/wimp.h"
#include "riscos/wimp_event.h"
#include "riscos/ucstables.h"
#include "riscos/filetype.h"

//typedef enum
//{
//	QueryRsn_Quit,
//	QueryRsn_Abort,
//	QueryRsn_Overwrite
//} query_reason;


/**
 * \todo much of the state information for a save should probably be
 * moved into a structure now since we could have multiple saves
 * outstanding.
 */

static gui_save_type gui_save_current_type;
static struct hlcache_handle *gui_save_content = NULL;
static char *gui_save_selection = NULL;
static const char *gui_save_url = NULL;
static const char *gui_save_title = NULL;
static int gui_save_filetype;
static query_id gui_save_query;
static bool gui_save_send_dataload;
static wimp_message gui_save_message;
static bool gui_save_close_after = true;

static bool dragbox_active = false;  /** in-progress Wimp_DragBox/DragASprite op */
static bool using_dragasprite = true;
static bool saving_from_dialog = true;
static osspriteop_area *saveas_area = NULL;
static wimp_w gui_save_sourcew = (wimp_w)-1;
#define LEAFNAME_MAX 200
static char save_leafname[LEAFNAME_MAX];

/** Current save directory (updated by and used for dialog-based saving) */
static char *save_dir = NULL;
static size_t save_dir_len;

typedef enum { LINK_ACORN, LINK_ANT, LINK_TEXT } link_format;

/** An entry in gui_save_table. */
struct gui_save_table_entry {
	int filetype;
	const char *name;
};

/**
 * Table of filetypes and default filenames. Must be in sync with
 * gui_save_type (riscos/gui.h). A filetype of 0 indicates the content should
 * be used.
 */
static const struct gui_save_table_entry gui_save_table[] = {
	/* GUI_SAVE_SOURCE,              */ {     0, "SaveSource" },
	/* GUI_SAVE_DRAW,                */ { 0xaff, "SaveDraw" },
	/* GUI_SAVE_PDF,                 */ { 0xadf, "SavePDF" },
	/* GUI_SAVE_TEXT,                */ { 0xfff, "SaveText" },
	/* GUI_SAVE_COMPLETE,            */ { 0xfaf, "SaveComplete" },
	/* GUI_SAVE_OBJECT_ORIG,         */ {     0, "SaveObject" },
	/* GUI_SAVE_OBJECT_NATIVE,       */ {     0, "SaveObject" },
	/* GUI_SAVE_LINK_URI,            */ { 0xf91, "SaveLink" },
	/* GUI_SAVE_LINK_URL,            */ { 0xb28, "SaveLink" },
	/* GUI_SAVE_LINK_TEXT,           */ { 0xfff, "SaveLink" },
	/* GUI_SAVE_HOTLIST_EXPORT_HTML, */ { 0xfaf, "Hotlist" },
	/* GUI_SAVE_HISTORY_EXPORT_HTML, */ { 0xfaf, "History" },
	/* GUI_SAVE_TEXT_SELECTION,      */ { 0xfff, "SaveSelection" },
};


static bool ro_gui_save_content(struct hlcache_handle *h, char *path, bool force_overwrite);


/**
 * Create the saveas dialogue from the given template, and the sprite area
 * necessary for our thumbnail (full page save)
 *
 * \param  template_name  name of template to be used
 * \return window handle of created dialogue
 */
wimp_w ro_gui_saveas_create(const char *template_name)
{
	const int sprite_size = (68 * 68 * 4) + ((68 * 68) / 8);  /* 32bpp with mask */
	int area_size = sizeof(osspriteop_area) + sizeof(osspriteop_header) +
			256 * 8 + sprite_size;
	void *area = NULL;
	wimp_window *window;
	os_error *error;
	wimp_icon *icons;
	wimp_w w;

	window = ro_gui_dialog_load_template(template_name);
	assert(window);

	icons = window->icons;

	error = xosmodule_alloc(area_size, (void **) &area);
	if (error) {
		NSLOG(netsurf, INFO, "xosmodule_alloc: 0x%x: %s",
		      error->errnum, error->errmess);
		xwimp_close_template();
		die(error->errmess);
	} else {
		saveas_area = area;
		saveas_area->size = area_size;
		saveas_area->first = 16;

		error = xosspriteop_clear_sprites(osspriteop_USER_AREA, saveas_area);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xosspriteop_clear_sprites: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			ro_warn_user("MiscError", error->errmess);

			xosmodule_free(saveas_area);
			saveas_area = NULL;
		}
	}

	assert((icons[ICON_SAVE_ICON].flags &
		(wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_INDIRECTED)) ==
		(wimp_ICON_SPRITE | wimp_ICON_INDIRECTED));
	icons[ICON_SAVE_ICON].data.indirected_sprite.area = saveas_area;

	/* create window */
	error = xwimp_create_window(window, &w);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_create_window: 0x%x: %s",
		      error->errnum, error->errmess);
		xwimp_close_template();
		die(error->errmess);
	}

	/* the window definition is copied by the wimp and may be freed */
	free(window);

	return w;
}


/**
 * Clean-up function that releases our sprite area and memory.
 */
void ro_gui_saveas_quit(void)
{
	if (saveas_area) {
		os_error *error = xosmodule_free(saveas_area);
		if (error) {
			NSLOG(netsurf, INFO, "xosmodule_free: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("MiscError", error->errmess);
		}
		saveas_area = NULL;
	}

	free(save_dir);
	save_dir = NULL;
}


/**
 * Create a thumbnail sprite for the page being saved.
 *
 * \param  h content to be converted
 * \param  name sprite name to use
 * \return true iff successful
 */
static bool
ro_gui_save_create_thumbnail(struct hlcache_handle *h, const char *name)
{
	osspriteop_header *sprite_header;
	struct bitmap *bitmap;
	osspriteop_area *area;

	bitmap = riscos_bitmap_create(34, 34, BITMAP_NEW | BITMAP_OPAQUE | BITMAP_CLEAR_MEMORY);
	if (!bitmap) {
		NSLOG(netsurf, INFO, "Thumbnail initialisation failed.");
		return false;
	}
	riscos_bitmap_render(bitmap, h);
	area = riscos_bitmap_convert_8bpp(bitmap);
	riscos_bitmap_destroy(bitmap);
	if (!area) {
		NSLOG(netsurf, INFO, "Thumbnail conversion failed.");
		return false;
	}

	sprite_header = (osspriteop_header *)(area + 1);
	strncpy(sprite_header->name, name, 12);


	/* we can't resize the saveas sprite area because it may move
	 *  and we have no elegant way to update the window definition
	 *  on all OS versions
	 */
	assert(sprite_header->size <= saveas_area->size - saveas_area->first);

	memcpy((byte*)saveas_area + saveas_area->first,
		sprite_header, sprite_header->size);

	saveas_area->sprite_count = 1;
	saveas_area->used = saveas_area->first + sprite_header->size;

	free(area);

	return true;
}


/**
 * Suggest a leafname and sprite name for the given content.
 *
 * \param  h          content being saved
 * \param  save_type  type of save operation being performed
 * \param  url        used to determine leafname
 * \param  leaf_buf   buffer to receive suggested leafname.
 * \param  leaf_len   size of buffer to receive suggested leafname.
 * \param  icon_buf   buffer to receive sprite name.
 * \param  icon_len   size of buffer to receive icon name.
 */
static void
ro_gui_save_set_state(struct hlcache_handle *h, gui_save_type save_type,
		const nsurl *url, char *leaf_buf, size_t leaf_len,
		char *icon_buf, size_t icon_len)
{
	/* filename */
	const char *name = gui_save_table[save_type].name;
	bool done = false;
	char *nice = NULL;
	nserror err;
	char *local_name;

	assert(icon_len >= 13);

	/* parameters that we need to remember */
	gui_save_current_type = save_type;
	gui_save_content = h;

	/* suggest a filetype based upon the content */
	gui_save_filetype = gui_save_table[save_type].filetype;
	if (!gui_save_filetype && h) {
		if (save_type == GUI_SAVE_OBJECT_NATIVE) {
			switch (ro_content_native_type(h)) {
			case osfile_TYPE_SPRITE:
				gui_save_filetype = osfile_TYPE_SPRITE;
				break;
			case osfile_TYPE_DRAW:
				gui_save_filetype = osfile_TYPE_DRAW;
				break;
			default:
				break;
			}
		}
		if (!gui_save_filetype)
			gui_save_filetype = ro_content_filetype(h);
	}

	/* leafname */
	if ((url != NULL) &&
	    (nsurl_nice(url, &nice, nsoption_bool(strip_extensions)) ==
	     NSERROR_OK)) {
		size_t i;
		for (i = 0; nice[i]; i++) {
			if (nice[i] == '.')
				nice[i] = '/';
			else if (nice[i] <= ' ' ||
					strchr(":*#$&@^%\\", nice[i]))
				nice[i] = '_';
		}
		name = nice;
	} else {
		name = messages_get(name);
	}

	/* filename is utf8 */
	if (save_type == GUI_SAVE_COMPLETE && leaf_len > 0) {
		leaf_buf[0] = '!';
		leaf_buf++;
		leaf_len--;
	}
	strncpy(leaf_buf, name, leaf_len);
	leaf_buf[leaf_len - 1] = 0;

	err = utf8_to_local_encoding(name, 0, &local_name);
	if (err != NSERROR_OK) {
		/* badenc should never happen */
		assert(err != NSERROR_BAD_ENCODING);
		local_name = NULL;
	}

	if (local_name != NULL)
		name = local_name;

	/* sprite name used for icon and dragging */
	if (save_type == GUI_SAVE_COMPLETE) {
		int index;

		/* Paint gets confused with uppercase characters and we need to
		   convert spaces to hard spaces */
		icon_buf[0] = '!';
		for (index = 0; index < 11 && name[index]; ) {
			char ch = name[index];
			if (ch == ' ')
				icon_buf[++index] = 0xa0;
			else
				icon_buf[++index] = tolower(ch);
		}
		memset(&icon_buf[index + 1], 0, 11 - index);
		icon_buf[12] = '\0';

		if (ro_gui_save_create_thumbnail(h, icon_buf))
			done = true;
	}

	if (!done) {
		osspriteop_header *sprite;
		os_error *error;

		sprintf(icon_buf, "file_%.3x", gui_save_filetype);

		error = ro_gui_wimp_get_sprite(icon_buf, &sprite);
		if (error && error->errnum == error_SPRITE_OP_DOESNT_EXIST) {
			/* try the 'unknown' filetype sprite as a fallback */
			memcpy(icon_buf, "file_xxx", 9);
			error = ro_gui_wimp_get_sprite(icon_buf, &sprite);
		}

		if (error) {
			NSLOG(netsurf, INFO,
			      "ro_gui_wimp_get_sprite: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			ro_warn_user("MiscError", error->errmess);
		} else {
			/* the sprite area should always be large enough for
			 * file_xxx sprites */
			assert(sprite->size <= saveas_area->size -
					saveas_area->first);

			memcpy((byte*)saveas_area + saveas_area->first,
					sprite,
					sprite->size);

			saveas_area->sprite_count = 1;
			saveas_area->used = saveas_area->first + sprite->size;
		}
	}

	free(local_name);
	free(nice);
}


/**
 * Prepares the save box to reflect gui_save_type and a content, and
 * opens it.
 *
 * \param  save_type  type of save
 * \param  h          content to save
 * \param  s          selection to save
 * \param  url        url to be saved (link types)
 * \param  title      title (if any), when saving links
 */
void ro_gui_save_prepare(gui_save_type save_type, struct hlcache_handle *h,
		char *s, const nsurl *url, const char *title)
{
	char name_buf[FILENAME_MAX];
	size_t leaf_offset = 0;
	char icon_buf[20];

	assert( (save_type == GUI_SAVE_LINK_URI) ||
			(save_type == GUI_SAVE_LINK_URL) ||
			(save_type == GUI_SAVE_LINK_TEXT) ||
			(save_type == GUI_SAVE_HOTLIST_EXPORT_HTML) ||
			(save_type == GUI_SAVE_HISTORY_EXPORT_HTML) ||
			(save_type == GUI_SAVE_TEXT_SELECTION) || h);

	if (gui_save_selection == NULL)
		free(gui_save_selection);

	gui_save_selection = s;
	if (url != NULL) {
		gui_save_url = nsurl_access(url);
	} else {
		gui_save_url = NULL;
	}
	gui_save_title = title;

	if (save_dir) {
		leaf_offset = save_dir_len;
		memcpy(name_buf, save_dir, leaf_offset);
		name_buf[leaf_offset++] = '.';
	}

	if (h != NULL) {
		url = hlcache_handle_get_url(h);
	}

	ro_gui_save_set_state(h, save_type, url,
			name_buf + leaf_offset, FILENAME_MAX - leaf_offset,
			icon_buf, sizeof(icon_buf));

	ro_gui_set_icon_sprite(dialog_saveas, ICON_SAVE_ICON, saveas_area,
			icon_buf);

	ro_gui_set_icon_string(dialog_saveas, ICON_SAVE_PATH, name_buf, true);
	ro_gui_wimp_event_memorise(dialog_saveas);
}


/**
 * Handle lack of Message_DataSaveAck for drags, saveas dialogs and clipboard code
 *
 * \param message A wimp message.
 */
static void ro_gui_save_bounced(wimp_message *message)
{
	gui_current_drag_type = GUI_DRAG_NONE;
}


/**
 * Handle User_Drag_Box event for a drag from the save dialog or browser window.
 *
 * \param *drag The Wimp_DragEnd data block.
 * \param *data NULL, as function is used as a callback from ro_mouse.
 */
static void ro_gui_save_drag_end(wimp_dragged *drag, void *data)
{
	const char *name;
	wimp_pointer pointer;
	wimp_message message;
	os_error *error;
	char *dp, *ep;
	char *local_name = NULL;

	if (dragbox_active)
		ro_gui_drag_box_cancel();

	error = xwimp_get_pointer_info(&pointer);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_pointer_info: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}

	/* perform hit-test if the destination is the same as the
	 * source window; we want to allow drag-saving from a page
	 * into the input fields within the page, but avoid accidental
	 * replacements of the current page
	 */
	if (gui_save_sourcew != (wimp_w)-1 && pointer.w == gui_save_sourcew) {
		int dx = (drag->final.x1 + drag->final.x0)/2;
		int dy = (drag->final.y1 + drag->final.y0)/2;
		struct gui_window *g;
		bool dest_ok = false;
		os_coord pos;

		g = ro_gui_window_lookup(gui_save_sourcew);

		if (g && ro_gui_window_to_window_pos(g, dx, dy, &pos)) {
			dest_ok = browser_window_drop_file_at_point(g->bw,
					pos.x, pos.y, NULL);
		}
		if (!dest_ok)
			return;
	}

	if (!saving_from_dialog) {
		/* saving directly from browser window, choose a
		 * name based upon the URL */
		nserror err;
		err = utf8_to_local_encoding(save_leafname, 0, &local_name);
		if (err != NSERROR_OK) {
			/* badenc should never happen */
			assert(err != NSERROR_BAD_ENCODING);
			local_name = NULL;
		}
		name = local_name ? local_name : save_leafname;
	}
	else {
		char *dot;

		/* saving from dialog, grab leafname from icon */
		name = ro_gui_get_icon_string(gui_save_sourcew, ICON_SAVE_PATH);
		dot = strrchr(name, '.');
		if (dot)
			name = dot + 1;
	}

	dp = message.data.data_xfer.file_name;
	ep = dp + sizeof message.data.data_xfer.file_name;

	if (gui_save_current_type == GUI_SAVE_COMPLETE) {
		message.data.data_xfer.file_type = 0x2000;
		if (*name != '!') *dp++ = '!';
	} else
		message.data.data_xfer.file_type = gui_save_filetype;

	ro_gui_convert_save_path(dp, ep - dp, name);

	/** \todo we're supposed to set this if drag-n-drop used */
	message.your_ref = 0;

	message.action = message_DATA_SAVE;
	message.data.data_xfer.w = pointer.w;
	message.data.data_xfer.i = pointer.i;
	message.data.data_xfer.pos.x = pointer.pos.x;
	message.data.data_xfer.pos.y = pointer.pos.y;
	message.data.data_xfer.est_size = 1000;
	message.size = 44 + ((strlen(message.data.data_xfer.file_name) + 4) &
			(~3u));

	ro_message_send_message_to_window(wimp_USER_MESSAGE_RECORDED, &message,
			pointer.w, pointer.i, ro_gui_save_bounced, NULL);

	gui_current_drag_type = GUI_DRAG_SAVE;

	free(local_name);
}


/**
 * Starts a drag for the save dialog
 *
 * \param  pointer  mouse position info from Wimp
 */
void ro_gui_save_start_drag(wimp_pointer *pointer)
{
	if (pointer->buttons & (wimp_DRAG_SELECT | wimp_DRAG_ADJUST)) {
		const char *sprite = ro_gui_get_icon_string(pointer->w, pointer->i);
		int x = pointer->pos.x, y = pointer->pos.y;
		wimp_window_state wstate;
		wimp_icon_state istate;
		/* start the drag from the icon's exact location, rather than the pointer */
		istate.w = wstate.w = pointer->w;
		istate.i = pointer->i;
		if (!xwimp_get_window_state(&wstate) && !xwimp_get_icon_state(&istate)) {
			x = (istate.icon.extent.x1 + istate.icon.extent.x0)/2 +
					wstate.visible.x0 - wstate.xscroll;
			y = (istate.icon.extent.y1 + istate.icon.extent.y0)/2 +
					wstate.visible.y1 - wstate.yscroll;
		}
		ro_mouse_drag_start(ro_gui_save_drag_end, NULL, NULL, NULL);
		gui_save_sourcew = pointer->w;
		saving_from_dialog = true;
		gui_save_close_after = !(pointer->buttons & wimp_DRAG_ADJUST);
		ro_gui_drag_icon(x, y, sprite);
	}
}


/**
 * Save completed, inform recipient and close our 'save as' dialog.
 */
static void ro_gui_save_done(void)
{
	os_error *error;

	if (gui_save_send_dataload) {
		/* Ack successful save with message_DATA_LOAD */
		wimp_message *message = &gui_save_message;
		message->action = message_DATA_LOAD;
		message->your_ref = message->my_ref;
		error = xwimp_send_message(wimp_USER_MESSAGE, message,
				message->sender);
		if (error) {
			NSLOG(netsurf, INFO, "xwimp_send_message: 0x%x: %s",
		              error->errnum, error->errmess);
			ro_warn_user("SaveError", error->errmess);
		}
	}

	if (saving_from_dialog) {
		/* remember the save directory if saving to the Filer */
		if (!gui_save_send_dataload ||
			gui_save_message.data.data_xfer.est_size != -1) {
			char *sp = gui_save_message.data.data_xfer.file_name;
			char *ep = sp + sizeof(gui_save_message.data.data_xfer.file_name);
			char *lastdot = NULL;
			char *p = sp;

			while (p < ep && *p >= 0x20) {
				if (*p == '.') {
					/* don't remember the directory if it's a temporary file */
					if (!lastdot && p == sp + 12 &&
						!memcmp(sp, "<Wimp$Scrap>", 12)) break;
					lastdot = p;
				}
				p++;
			}
			if (lastdot) {
				/* remember the directory */
				char *new_dir = realloc(save_dir, (lastdot+1)-sp);
				if (new_dir) {
					save_dir_len = lastdot - sp;
					memcpy(new_dir, sp, save_dir_len);
					new_dir[save_dir_len] = '\0';
					save_dir = new_dir;
				}
			}
		}

		if (gui_save_close_after) {
			/*	Close the save window */
			ro_gui_dialog_close(dialog_saveas);
			error = xwimp_create_menu(wimp_CLOSE_MENU, 0, 0);
			if (error) {
				NSLOG(netsurf, INFO,
				      "xwimp_create_menu: 0x%x: %s",
				      error->errnum,
				      error->errmess);
				ro_warn_user("MenuError", error->errmess);
			}
		}
	}

	if (!saving_from_dialog || gui_save_close_after)
		gui_save_content = 0;
}


/**
 * User has opted not to overwrite the existing file.
 */
static void
ro_gui_save_overwrite_cancelled(query_id id, enum query_response res, void *p)
{
	if (!saving_from_dialog) {
//		ro_gui_save_prepare(gui_save_current_type, gui_save_content);
//		ro_gui_dialog_open_persistent(g->window, dialog_saveas, true);
	}
}


/**
 * Overwrite of existing file confirmed, proceed with the save.
 */
static void
ro_gui_save_overwrite_confirmed(query_id id, enum query_response res, void *p)
{
	if (ro_gui_save_content(gui_save_content, gui_save_message.data.data_xfer.file_name, true)) {
		ro_gui_save_done();
	}
}


/**
 * Save a link file.
 *
 * \param  url     url to be saved
 * \param  title   corresponding title, if any
 * \param  format  format of link file
 * \param  path    pathname for link file
 * \return  true on success, false on failure and reports the error
 */
static bool
ro_gui_save_link(const char *url, const char *title, link_format format,
		char *path)
{
	FILE *fp = fopen(path, "w");

	if (!fp) {
		ro_warn_user("SaveError", strerror(errno));
		return false;
	}

	switch (format) {
		case LINK_ACORN: /* URI */
			fprintf(fp, "%s\t%s\n", "URI", "100");
			fprintf(fp, "\t# NetSurf %s\n\n", netsurf_version);
			fprintf(fp, "\t%s\n", url);
			if (title)
				fprintf(fp, "\t%s\n", title);
			else
				fprintf(fp, "\t*\n");
			break;
		case LINK_ANT: /* URL */
		case LINK_TEXT: /* Text */
			fprintf(fp, "%s\n", url);
			break;
	}

	fclose(fp);

	switch (format) {
		case LINK_ACORN: /* URI */
			xosfile_set_type(path, 0xf91);
			break;
		case LINK_ANT: /* URL */
			xosfile_set_type(path, 0xb28);
			break;
		case LINK_TEXT: /* Text */
			xosfile_set_type(path, 0xfff);
			break;
	}

	return true;
}


/**
 * set RISC OS filetype of file from mimetype
 *
 * \param path The path of the file to set filetype on
 * \param mime_type The mime type to set.
 */
static void ro_gui_save_set_file_type(const char *path, lwc_string *mime_type)
{
	int rotype = ro_content_filetype_from_mime_type(mime_type);
	os_error *error;

	error = xosfile_set_type(path, rotype);
	if (error != NULL) {
		NSLOG(netsurf, INFO, "xosfile_set_type: 0x%x: %s",
		      error->errnum, error->errmess);
	}
}


/**
 * Prepare an application directory and save_complete() to it.
 *
 * \param h content of type CONTENT_HTML to save
 * \param path path to save as
 * \return true on success, false on error and error reported
 */
static bool ro_gui_save_complete(struct hlcache_handle *h, char *path)
{
	void *spr = ((byte *) saveas_area) + saveas_area->first;
	osspriteop_header *sprite = (osspriteop_header *) spr;
	char name[12];
	char buf[256];
	FILE *fp;
	os_error *error;
	size_t len;
	char *dot;
	int i;

	/* Create dir */
	error = xosfile_create_dir(path, 0);
	if (error) {
		NSLOG(netsurf, INFO, "xosfile_create_dir: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("SaveError", error->errmess);
		return false;
	}

	/* Save !Run file */
	snprintf(buf, sizeof buf, "%s.!Run", path);
	fp = fopen(buf, "w");
	if (!fp) {
		NSLOG(netsurf, INFO, "fopen(): errno = %i", errno);
		ro_warn_user("SaveError", strerror(errno));
		return false;
	}
	fprintf(fp, "IconSprites <Obey$Dir>.!Sprites\n");
	fprintf(fp, "Filer_Run <Obey$Dir>.index\n");
	fclose(fp);
	error = xosfile_set_type(buf, 0xfeb);
	if (error) {
		NSLOG(netsurf, INFO, "xosfile_set_type: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("SaveError", error->errmess);
		return false;
	}

	/* create an empty !Runimage so the date gets correctly set */
	snprintf(buf, sizeof buf, "%s.!RunImage", path);
	fp = fopen(buf, "w");
	if (!fp) {
		NSLOG(netsurf, INFO, "Creating !RunImage failed: errno = %i",
		      errno);
	} else {
		fclose(fp);
	}

	/* Make sure the sprite name matches the directory name, because
	   the user may have renamed the directory since we created the
	   thumbnail sprite */

	dot = strrchr(path, '.');
	if (dot) dot++; else dot = path;
	len = strlen(dot);
	if (len >= 12) len = 12;

	memcpy(name, sprite->name, 12);  /* remember original name */
	memcpy(sprite->name, dot, len);
	memset(sprite->name + len, 0, 12 - len);
	for (i = 0; i < 12; i++) /* convert to lower case */
		if (sprite->name[i] != '\0')
			sprite->name[i] = tolower(sprite->name[i]);

	/* Create !Sprites */
	snprintf(buf, sizeof buf, "%s.!Sprites", path);

	error = xosspriteop_save_sprite_file(osspriteop_NAME, saveas_area, buf);
	if (error) {
		NSLOG(netsurf, INFO,
		      "xosspriteop_save_sprite_file: 0x%x: %s",
		      error->errnum,
		      error->errmess);
		ro_warn_user("SaveError", error->errmess);
		return false;
	}

	/* restore sprite name in case the save fails and we need to try again */
	memcpy(sprite->name, name, 12);

	/* save URL file with original URL */
	snprintf(buf, sizeof buf, "%s.URL", path);
	if (!ro_gui_save_link(nsurl_access(hlcache_handle_get_url(h)),
			content_get_title(h), LINK_ANT, buf))
		return false;

	return save_complete(h, path, ro_gui_save_set_file_type);
}


/**
 * Overwrite confirmation callbacks
 */
static const query_callback overwrite_funcs =
{
	ro_gui_save_overwrite_confirmed,
	ro_gui_save_overwrite_cancelled
};


/**
 * Save object in native type
 */
static bool ro_gui_save_object_native(struct hlcache_handle *h, char *path)
{
	int file_type = ro_content_filetype(h);

	if (file_type == osfile_TYPE_SPRITE || file_type == osfile_TYPE_DRAW) {
		/* Native sprite or drawfile */
		const uint8_t *source_data;
		size_t source_size;
		os_error *error;

		source_data = content_get_source_data(h, &source_size);
		error = xosfile_save_stamped(path, file_type,
				(byte *) source_data,
				(byte *) source_data + source_size);
		if (error != NULL) {
			NSLOG(netsurf, INFO,
			      "xosfile_save_stamped: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			ro_warn_user("SaveError", error->errmess);
			return false;
		}
	} else {
		/* Non-native type: export */
		switch (ro_content_native_type(h)) {
		case osfile_TYPE_SPRITE:
		{
			unsigned flags = (os_version == 0xA9) ?
					BITMAP_SAVE_FULL_ALPHA : 0;
			riscos_bitmap_save(content_get_bitmap(h), path, flags);
		}
			break;
		case osfile_TYPE_DRAW:
			/* Must be SVG */
			return save_as_draw(h, path);
		default:
			return false;
		}
	}

	return true;
}


/**
 * Does the actual saving
 *
 * \param h handle to content to save (or NULL for other)
 * \param path path to save to
 * \param force_overwrite true iff required to overwrite without prompting
 * \return true on success,
 *         false on (i) error and error reported
 *               or (ii) deferred awaiting user confirmation
 */
static bool
ro_gui_save_content(struct hlcache_handle *h, char *path, bool force_overwrite)
{
	os_error *error;
	const uint8_t *source_data;
	size_t source_size;

	/* does the user want to check for collisions when saving? */
	if (!force_overwrite) {
		fileswitch_object_type obj_type;
		/* check whether the destination file/dir already exists */
		error = xosfile_read_stamped(path, &obj_type,
				NULL, NULL, NULL, NULL, NULL);
		if (error) {
			NSLOG(netsurf, INFO, "xosfile_read_stamped: 0x%x:%s",
			      error->errnum, error->errmess);
			ro_warn_user("SaveError", error->errmess);
			return false;
		}

		switch (obj_type) {
			case osfile_NOT_FOUND:
				break;

			case osfile_IS_FILE:
				gui_save_query = query_user("OverwriteFile", NULL, &overwrite_funcs, NULL, messages_get("Replace"), messages_get("DontReplace"));
//				gui_save_query_rsn = QueryRsn_Overwrite;
				return false;

			default:
				error = xosfile_make_error(path, obj_type);
				assert(error);
				ro_warn_user("SaveError", error->errmess);
				return false;
		}
	}

	switch (gui_save_current_type) {
#ifdef WITH_DRAW_EXPORT
		case GUI_SAVE_DRAW:
			return save_as_draw(h, path);
#endif
#ifdef WITH_PDF_EXPORT
		case GUI_SAVE_PDF:
			return save_as_pdf(h, path);
#endif
		case GUI_SAVE_TEXT:
			save_as_text(h, path);
			xosfile_set_type(path, 0xfff);
			break;
		case GUI_SAVE_COMPLETE:
			assert(h);
			if (content_get_type(h) == CONTENT_HTML) {
				if (strcmp(path, "<Wimp$Scrap>"))
					return ro_gui_save_complete(h, path);

				/* we can't send a whole directory to another
				 * application, so just send the HTML source */
				gui_save_current_type = GUI_SAVE_SOURCE;
			}
			else
				gui_save_current_type = GUI_SAVE_OBJECT_ORIG; /** \todo do this earlier? */
			/* no break */
		case GUI_SAVE_SOURCE:
		case GUI_SAVE_OBJECT_ORIG:
			source_data = content_get_source_data(h, &source_size);
			error = xosfile_save_stamped(path,
					ro_content_filetype(h),
					(byte *) source_data,
					(byte *) source_data + source_size);
			if (error) {
				NSLOG(netsurf, INFO,
				      "xosfile_save_stamped: 0x%x: %s",
				      error->errnum,
				      error->errmess);
				ro_warn_user("SaveError", error->errmess);
				return false;
			}
			break;

		case GUI_SAVE_OBJECT_NATIVE:
			return ro_gui_save_object_native(h, path);

		case GUI_SAVE_LINK_URI:
			return ro_gui_save_link(gui_save_url, gui_save_title,
					LINK_ACORN, path);

		case GUI_SAVE_LINK_URL:
			return ro_gui_save_link(gui_save_url, gui_save_title,
					LINK_ANT, path);

		case GUI_SAVE_LINK_TEXT:
			return ro_gui_save_link(gui_save_url, gui_save_title,
					LINK_TEXT, path);

		case GUI_SAVE_HOTLIST_EXPORT_HTML:
			if (hotlist_export(path, NULL) != NSERROR_OK)
				return false;
			error = xosfile_set_type(path, 0xfaf);
			if (error)
				NSLOG(netsurf, INFO,
				      "xosfile_set_type: 0x%x: %s",
				      error->errnum,
				      error->errmess);
			break;
		case GUI_SAVE_HISTORY_EXPORT_HTML:
			if (global_history_export(path, NULL) != NSERROR_OK)
				return false;
			error = xosfile_set_type(path, 0xfaf);
			if (error)
				NSLOG(netsurf, INFO,
				      "xosfile_set_type: 0x%x: %s",
				      error->errnum,
				      error->errmess);
			break;

		case GUI_SAVE_TEXT_SELECTION:
			if (gui_save_selection == NULL)
				return false;
			if (!utf8_save_text(gui_save_selection, path)) {
				free(gui_save_selection);
				gui_save_selection = NULL;
				return false;
			}
			free(gui_save_selection);
			gui_save_selection = NULL;
			xosfile_set_type(path, 0xfff);
			break;

		case GUI_SAVE_CLIPBOARD_CONTENTS:
			return ro_gui_save_clipboard(path);

		default:
			NSLOG(netsurf, INFO,
			      "Unexpected content type: %d, path %s",
			      gui_save_current_type,
			      path);
			return false;
	}
	return true;
}


/**
 * Handle OK click/keypress in the save dialog.
 *
 * \param  w  window handle of save dialog
 * \return true on success, false on failure
 */
bool ro_gui_save_ok(wimp_w w)
{
	const char *name = ro_gui_get_icon_string(w, ICON_SAVE_PATH);
	wimp_pointer pointer;
	char path[256];

	if (!strrchr(name, '.')) {
		ro_warn_user("NoPathError", NULL);
		return false;
	}

	ro_gui_convert_save_path(path, sizeof path, name);
	gui_save_sourcew = w;
	saving_from_dialog = true;
	gui_save_send_dataload = false;
	gui_save_close_after = xwimp_get_pointer_info(&pointer)
						|| !(pointer.buttons & wimp_CLICK_ADJUST);
	memcpy(&gui_save_message.data.data_xfer.file_name, path, 1 + strlen(path));

	if (ro_gui_save_content(gui_save_content, path, !nsoption_bool(confirm_overwrite))) {
		ro_gui_save_done();
		return true;
	}
	return false;
}


/**
 * Initiates drag saving of an object directly from a browser window
 *
 * \param g gui window
 * \param c content to save
 * \param save_type type of save
 */
void gui_drag_save_object(struct gui_window *g,
			  struct hlcache_handle *c,
			  gui_save_type save_type)
{
	wimp_pointer pointer;
	char icon_buf[20];
	os_error *error;

	/* Close the save window because otherwise we need two contexts
	*/
	xwimp_create_menu(wimp_CLOSE_MENU, 0, 0);
	ro_gui_dialog_close(dialog_saveas);

	gui_save_sourcew = g->window;
	saving_from_dialog = false;

	error = xwimp_get_pointer_info(&pointer);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_pointer_info: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}

	ro_gui_save_set_state(c, save_type, hlcache_handle_get_url(c),
			save_leafname, LEAFNAME_MAX,
			icon_buf, sizeof(icon_buf));

	ro_mouse_drag_start(ro_gui_save_drag_end, NULL, NULL, NULL);

	ro_gui_drag_icon(pointer.pos.x, pointer.pos.y, icon_buf);
}


/**
 * Initiates drag saving of a selection from a browser window
 *
 * \param g gui window
 * \param selection selection object
 */
void gui_drag_save_selection(struct gui_window *g, const char *selection)
{
	wimp_pointer pointer;
	char icon_buf[20];
	os_error *error;

	/* Close the save window because otherwise we need two contexts
	*/
	xwimp_create_menu(wimp_CLOSE_MENU, 0, 0);
	ro_gui_dialog_close(dialog_saveas);

	gui_save_sourcew = g->window;
	saving_from_dialog = false;

	error = xwimp_get_pointer_info(&pointer);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_pointer_info: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}


	if (gui_save_selection == NULL)
		free(gui_save_selection);

	if (selection == NULL)
		gui_save_selection = strdup("");
	else
		gui_save_selection = strdup(selection);

	ro_gui_save_set_state(NULL, GUI_SAVE_TEXT_SELECTION, NULL,
			save_leafname, LEAFNAME_MAX,
			icon_buf, sizeof(icon_buf));

	ro_mouse_drag_start(ro_gui_save_drag_end, NULL, NULL, NULL);

	ro_gui_drag_icon(pointer.pos.x, pointer.pos.y, icon_buf);
}


/**
 * Initiates drag saving of a link/URL file
 *
 * \param  save_type	format in which URL should be saved
 * \param  url			url to be saved
 * \param  title		title to be included in URI format, if any
 * \param  g			gui window to save from
 * \
 */
void ro_gui_drag_save_link(gui_save_type save_type, const nsurl *url,
		const char *title, struct gui_window *g)
{
	wimp_pointer pointer;
	char icon_buf[20];
	os_error *error;

	/* Close the save window because otherwise we need two contexts
	*/
	xwimp_create_menu(wimp_CLOSE_MENU, 0, 0);
	ro_gui_dialog_close(dialog_saveas);

	gui_save_url = nsurl_access(url);
	gui_save_title = title;
	gui_save_sourcew = g->window;
	saving_from_dialog = false;

	error = xwimp_get_pointer_info(&pointer);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_pointer_info: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}

	ro_gui_save_set_state(NULL, save_type, url, save_leafname,
			      LEAFNAME_MAX, icon_buf, sizeof(icon_buf));

	ro_mouse_drag_start(ro_gui_save_drag_end, NULL, NULL, NULL);

	ro_gui_drag_icon(pointer.pos.x, pointer.pos.y, icon_buf);
}


/**
 * Start drag of icon under the pointer.
 *
 * \param x The x coordinate of the drag start
 * \param y The y coordinate of the drag start
 * \param sprite The sprite to use for the drag.
 */
void ro_gui_drag_icon(int x, int y, const char *sprite)
{
	os_error *error;
	wimp_drag drag;
	int r2;

	drag.initial.x0 = x - 34;
	drag.initial.y0 = y - 34;
	drag.initial.x1 = x + 34;
	drag.initial.y1 = y + 34;

	if (sprite && (xosbyte2(osbyte_READ_CMOS, 28, 0, &r2) || (r2 & 2))) {
		osspriteop_area *area = (osspriteop_area*)1;

		/* first try our local sprite area in case it's a thumbnail sprite */
		if (saveas_area) {
			error = xosspriteop_select_sprite(osspriteop_USER_AREA,
					saveas_area, (osspriteop_id)sprite, NULL);
			if (error) {
				if (error->errnum != error_SPRITE_OP_DOESNT_EXIST) {
					NSLOG(netsurf, INFO,
					      "xosspriteop_select_sprite: 0x%x: %s",
					      error->errnum,
					      error->errmess);
					ro_warn_user("MiscError", error->errmess);
				}
			}
			else
				area = saveas_area;
		}

		error = xdragasprite_start(dragasprite_HPOS_CENTRE |
				dragasprite_VPOS_CENTRE |
				dragasprite_BOUND_POINTER |
				dragasprite_DROP_SHADOW,
				area, sprite, &drag.initial, 0);

		if (!error) {
			using_dragasprite = true;
			dragbox_active = true;
			return;
		}

		NSLOG(netsurf, INFO, "xdragasprite_start: 0x%x: %s",
		      error->errnum, error->errmess);
	}

	drag.type = wimp_DRAG_USER_FIXED;
	drag.bbox.x0 = -0x8000;
	drag.bbox.y0 = -0x8000;
	drag.bbox.x1 = 0x7fff;
	drag.bbox.y1 = 0x7fff;

	using_dragasprite = false;
	error = xwimp_drag_box(&drag);

	if (error) {
		NSLOG(netsurf, INFO, "xwimp_drag_box: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("DragError", error->errmess);
	} else {
		dragbox_active = true;
	}
}


/**
 * Convert a ctrl-char terminated pathname possibly containing spaces
 * to a NUL-terminated one containing only hard spaces.
 *
 * \param  dp   destination buffer to receive pathname
 * \param  len  size of destination buffer
 * \param  p    source pathname, ctrl-char terminated
 */
void ro_gui_convert_save_path(char *dp, size_t len, const char *p)
{
	char *ep = dp + len - 1;	/* leave room for NUL */

	assert(p <= dp || p > ep);	/* in-situ conversion /is/ allowed */

	while (dp < ep && *p >= ' ')	/* ctrl-char terminated */
	{
		*dp++ = (*p == ' ') ? 160 : *p;
		p++;
	}
	*dp = '\0';
}


void ro_gui_drag_box_cancel(void)
{
	if (dragbox_active) {
		os_error *error;
		if (using_dragasprite) {
			error = xdragasprite_stop();
			if (error) {
				NSLOG(netsurf, INFO,
				      "xdragasprite_stop: 0x%x: %s",
				      error->errnum,
				      error->errmess);
				ro_warn_user("WimpError", error->errmess);
			}
		}
		else {
			error = xwimp_drag_box(NULL);
			if (error) {
				NSLOG(netsurf, INFO,
				      "xwimp_drag_box: 0x%x: %s",
				      error->errnum,
				      error->errmess);
				ro_warn_user("WimpError", error->errmess);
			}
		}
		dragbox_active = false;
	}
}


/**
 * Send DataSave message on behalf of clipboard code and remember that it's the
 * clipboard contents we're being asked for when the DataSaveAck reply arrives
 */
void ro_gui_send_datasave(gui_save_type save_type,
		wimp_full_message_data_xfer *message, wimp_t to)
{
	/* Close the save window because otherwise we need two contexts
	*/

	ro_gui_dialog_close(dialog_saveas);

	if (ro_message_send_message(wimp_USER_MESSAGE_RECORDED, (wimp_message*)message,
			to, ro_gui_save_bounced)) {
		gui_save_current_type = save_type;
		gui_save_sourcew = (wimp_w)-1;
		saving_from_dialog = false;

		gui_current_drag_type = GUI_DRAG_SAVE;
	}
}


/**
 * Handle Message_DataSaveAck for a drag from the save dialog or browser window,
 * or Clipboard protocol.
 */
void ro_gui_save_datasave_ack(wimp_message *message)
{
	char *path = message->data.data_xfer.file_name;
	struct hlcache_handle *h = gui_save_content;
	bool force_overwrite;

	switch (gui_save_current_type) {
		case GUI_SAVE_LINK_URI:
		case GUI_SAVE_LINK_URL:
		case GUI_SAVE_LINK_TEXT:
		case GUI_SAVE_HOTLIST_EXPORT_HTML:
		case GUI_SAVE_HISTORY_EXPORT_HTML:
		case GUI_SAVE_TEXT_SELECTION:
		case GUI_SAVE_CLIPBOARD_CONTENTS:
			break;

		default:
			if (!gui_save_content) {
				NSLOG(netsurf, INFO,
				      "unexpected DataSaveAck: gui_save_content not set");
				return;
			}
			break;
	}

	if (saving_from_dialog)
		ro_gui_set_icon_string(gui_save_sourcew, ICON_SAVE_PATH,
				path, true);

	gui_save_send_dataload = true;
	memcpy(&gui_save_message, message, sizeof(gui_save_message));

	/* if saving/pasting to another application, don't request user
	   confirmation; a ScrapFile almost certainly exists already */
	if (message->data.data_xfer.est_size == -1)
		force_overwrite = true;
	else
		force_overwrite = !nsoption_bool(confirm_overwrite);

	if (ro_gui_save_content(h, path, force_overwrite))
		ro_gui_save_done();
}







netsurf-vince/pdf/frontends/riscos/save.h

/*
 * Copyright 2006 Adrian Lees <adrianl@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * File/object/selection saving (Interface).
 */

#ifndef _NETSURF_RISCOS_SAVE_H_
#define _NETSURF_RISCOS_SAVE_H_

#include <stdbool.h>
#include "oslib/wimp.h"

enum gui_save_type;
struct nsurl;

void gui_drag_save_object(struct gui_window *g, struct hlcache_handle *c, enum gui_save_type save_type);
void gui_drag_save_selection(struct gui_window *g, const char *selection);

wimp_w ro_gui_saveas_create(const char *template_name);
void ro_gui_saveas_quit(void);
void ro_gui_save_prepare(enum gui_save_type save_type, struct hlcache_handle *h,
			char *s, const struct nsurl *url,
			const char *title);
void ro_gui_save_start_drag(wimp_pointer *pointer);
void ro_gui_drag_save_link(enum gui_save_type save_type, const struct nsurl *url,
			const char *title, struct gui_window *g);
void ro_gui_drag_icon(int x, int y, const char *sprite);
void ro_gui_drag_box_cancel(void);
void ro_gui_send_datasave(enum gui_save_type save_type, wimp_full_message_data_xfer *message, wimp_t to);
void ro_gui_save_datasave_ack(wimp_message *message);
bool ro_gui_save_ok(wimp_w w);
void ro_gui_convert_save_path(char *dp, size_t len, const char *p);

#endif







netsurf-vince/pdf/frontends/riscos/save_draw.c

/*
 * Copyright 2004 John M Bell <jmb202@ecs.soton.ac.uk>
 * Copyright 2004-2008 John Tytgat <joty@netsurf-browser.org>
 * Copyright 2007 James Bursa <bursa@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Export a content as a DrawFile (implementation).
 */

#ifdef WITH_DRAW_EXPORT

#include <assert.h>
#include <limits.h>
#include <oslib/draw.h>
#include <oslib/osfile.h>
#include <pencil.h>

#include "utils/log.h"
#include "netsurf/plotters.h"
#include "netsurf/content.h"

#include "riscos/bitmap.h"
#include "riscos/gui.h"
#include "riscos/save_draw.h"
#include "riscos/font.h"


static struct pencil_diagram *ro_save_draw_diagram;
static int ro_save_draw_width;
static int ro_save_draw_height;


/**
 * Report an error from pencil.
 *
 * \param  code  error code
 * \return  false
 */
static nserror ro_save_draw_error(pencil_code code)
{
	NSLOG(netsurf, INFO, "code %i", code);

	switch (code) {
	case pencil_OK:
		assert(0);
		break;

	case pencil_OUT_OF_MEMORY:
		ro_warn_user("NoMemory", 0);
		break;

	case pencil_FONT_MANAGER_ERROR:
		ro_warn_user("SaveError", rufl_fm_error->errmess);
		break;

	case pencil_FONT_NOT_FOUND:
	case pencil_IO_ERROR:
	case pencil_IO_EOF:
		ro_warn_user("SaveError", "generating the DrawFile failed");
		break;
	}

	return NSERROR_INVALID;
}

/**
 * \brief Sets a clip rectangle for subsequent plot operations.
 *
 * \param ctx The current redraw context.
 * \param clip The rectangle to limit all subsequent plot
 *              operations within.
 * \return NSERROR_OK on success else error code.
 */
static nserror
ro_save_draw_clip(const struct redraw_context *ctx, const struct rect *clip)
{
	return NSERROR_OK;
}


/**
 * Plots an arc
 *
 * plot an arc segment around (x,y), anticlockwise from angle1
 *  to angle2. Angles are measured anticlockwise from
 *  horizontal, in degrees.
 *
 * \param ctx The current redraw context.
 * \param pstyle Style controlling the arc plot.
 * \param x The x coordinate of the arc.
 * \param y The y coordinate of the arc.
 * \param radius The radius of the arc.
 * \param angle1 The start angle of the arc.
 * \param angle2 The finish angle of the arc.
 * \return NSERROR_OK on success else error code.
 */
static nserror
ro_save_draw_arc(const struct redraw_context *ctx,
	       const plot_style_t *style,
	       int x, int y, int radius, int angle1, int angle2)
{
	return NSERROR_OK;
}


/**
 * Plots a circle
 *
 * Plot a circle centered on (x,y), which is optionally filled.
 *
 * \param ctx The current redraw context.
 * \param pstyle Style controlling the circle plot.
 * \param x The x coordinate of the circle.
 * \param y The y coordinate of the circle.
 * \param radius The radius of the circle.
 * \return NSERROR_OK on success else error code.
 */
static nserror
ro_save_draw_disc(const struct redraw_context *ctx,
		const plot_style_t *style,
		int x, int y, int radius)
{
	return NSERROR_OK;
}


/**
 * Plots a line
 *
 * plot a line from (x0,y0) to (x1,y1). Coordinates are at
 *  centre of line width/thickness.
 *
 * \param ctx The current redraw context.
 * \param pstyle Style controlling the line plot.
 * \param line A rectangle defining the line to be drawn
 * \return NSERROR_OK on success else error code.
 */
static nserror
ro_save_draw_line(const struct redraw_context *ctx,
		const plot_style_t *style,
		const struct rect *line)
{
	pencil_code code;
	const int path[] = {
		draw_MOVE_TO, line->x0 * 2, -line->y0 * 2 - 1,
		draw_LINE_TO, line->x1 * 2, -line->y1 * 2 - 1,
		draw_END_PATH
	};

	code = pencil_path(ro_save_draw_diagram,
			   path,
			   sizeof path / sizeof path[0],
			   pencil_TRANSPARENT,
			   style->stroke_colour << 8,
			   plot_style_fixed_to_int(style->stroke_width),
			   pencil_JOIN_MITRED,
			   pencil_CAP_BUTT,
			   pencil_CAP_BUTT,
			   0, 0, false,
			   pencil_SOLID);
	if (code != pencil_OK)
		return ro_save_draw_error(code);

	return NSERROR_OK;
}


/**
 * Plots a rectangle.
 *
 * The rectangle can be filled an outline or both controlled
 *  by the plot style The line can be solid, dotted or
 *  dashed. Top left corner at (x0,y0) and rectangle has given
 *  width and height.
 *
 * \param ctx The current redraw context.
 * \param pstyle Style controlling the rectangle plot.
 * \param rect A rectangle defining the line to be drawn
 * \return NSERROR_OK on success else error code.
 */
static nserror
ro_save_draw_rectangle(const struct redraw_context *ctx,
		     const plot_style_t *style,
		     const struct rect *rect)
{
	pencil_code code;
	const int path[] = {
		draw_MOVE_TO, rect->x0 * 2, -rect->y0 * 2 - 1,
		draw_LINE_TO, rect->x1 * 2, -rect->y0 * 2 - 1,
		draw_LINE_TO, rect->x1 * 2, -rect->y1 * 2 - 1,
		draw_LINE_TO, rect->x0 * 2, -rect->y1 * 2 - 1,
		draw_CLOSE_LINE,
		draw_END_PATH
	};

	if (style->fill_type != PLOT_OP_TYPE_NONE) {

		code = pencil_path(ro_save_draw_diagram,
				   path,
				   sizeof path / sizeof path[0],
				   style->fill_colour << 8,
				   pencil_TRANSPARENT,
				   0,
				   pencil_JOIN_MITRED,
				   pencil_CAP_BUTT,
				   pencil_CAP_BUTT,
				   0,
				   0,
				   false,
				   pencil_SOLID);
		if (code != pencil_OK)
			return ro_save_draw_error(code);
	}

	if (style->stroke_type != PLOT_OP_TYPE_NONE) {

		code = pencil_path(ro_save_draw_diagram,
				   path,
				   sizeof path / sizeof path[0],
				   pencil_TRANSPARENT,
				   style->stroke_colour << 8,
				   plot_style_fixed_to_int(style->stroke_width),
				   pencil_JOIN_MITRED,
				   pencil_CAP_BUTT,
				   pencil_CAP_BUTT,
				   0,
				   0,
				   false,
				   pencil_SOLID);

		if (code != pencil_OK)
			return ro_save_draw_error(code);
	}
	return NSERROR_OK;
}


/**
 * Plot a polygon
 *
 * Plots a filled polygon with straight lines between
 * points. The lines around the edge of the ploygon are not
 * plotted. The polygon is filled with the non-zero winding
 * rule.
 *
 * \param ctx The current redraw context.
 * \param pstyle Style controlling the polygon plot.
 * \param p verticies of polygon
 * \param n number of verticies.
 * \return NSERROR_OK on success else error code.
 */
static nserror
ro_save_draw_polygon(const struct redraw_context *ctx,
		     const plot_style_t *style,
		     const int *p,
		     unsigned int n)
{
	pencil_code code;
	int path[n * 3 + 1];
	unsigned int i;

	for (i = 0; i != n; i++) {
		path[i * 3 + 0] = draw_LINE_TO;
		path[i * 3 + 1] = p[i * 2 + 0] * 2;
		path[i * 3 + 2] = -p[i * 2 + 1] * 2;
	}
	path[0] = draw_MOVE_TO;
	path[n * 3] = draw_END_PATH;

	code = pencil_path(ro_save_draw_diagram,
			   path, n * 3 + 1,
			   style->fill_colour << 8,
			   pencil_TRANSPARENT,
			   0,
			   pencil_JOIN_MITRED,
			   pencil_CAP_BUTT,
			   pencil_CAP_BUTT,
			   0,
			   0,
			   false,
			   pencil_SOLID);
	if (code != pencil_OK)
		return ro_save_draw_error(code);

	return NSERROR_OK;
}


/**
 * Plots a path.
 *
 * Path plot consisting of cubic Bezier curves. Line and fill colour is
 *  controlled by the plot style.
 *
 * \param ctx The current redraw context.
 * \param pstyle Style controlling the path plot.
 * \param p elements of path
 * \param n nunber of elements on path
 * \param transform A transform to apply to the path.
 * \return NSERROR_OK on success else error code.
 */
static nserror
ro_save_draw_path(const struct redraw_context *ctx,
		  const plot_style_t *pstyle,
		  const float *p,
		  unsigned int n,
		  const float transform[6])
{
	pencil_code code;
	int *path;
	unsigned int i;
	bool empty_path = true;

	if (n == 0)
		return NSERROR_OK;

	if (p[0] != PLOTTER_PATH_MOVE) {
		NSLOG(netsurf, INFO, "path doesn't start with a move");
		return NSERROR_INVALID;
	}

	path = malloc(sizeof *path * (n + 10));
	if (!path) {
		NSLOG(netsurf, INFO, "out of memory");
		return NSERROR_INVALID;
	}

	for (i = 0; i < n; ) {
		if (p[i] == PLOTTER_PATH_MOVE) {
			path[i] = draw_MOVE_TO;
			path[i + 1] = (transform[0] * p[i + 1] +
					transform[2] * -p[i + 2] +
					transform[4]) * 2;
			path[i + 2] = (transform[1] * p[i + 1] +
					transform[3] * -p[i + 2] +
					-transform[5]) * 2;
			i += 3;
		} else if (p[i] == PLOTTER_PATH_CLOSE) {
			path[i] = draw_CLOSE_LINE;
			i++;
		} else if (p[i] == PLOTTER_PATH_LINE) {
			path[i] = draw_LINE_TO;
			path[i + 1] = (transform[0] * p[i + 1] +
					transform[2] * -p[i + 2] +
					transform[4]) * 2;
			path[i + 2] = (transform[1] * p[i + 1] +
					transform[3] * -p[i + 2] +
					-transform[5]) * 2;
			i += 3;
			empty_path = false;
		} else if (p[i] == PLOTTER_PATH_BEZIER) {
			path[i] = draw_BEZIER_TO;
			path[i + 1] = (transform[0] * p[i + 1] +
					transform[2] * -p[i + 2] +
					transform[4]) * 2;
			path[i + 2] = (transform[1] * p[i + 1] +
					transform[3] * -p[i + 2] +
					-transform[5]) * 2;
			path[i + 3] = (transform[0] * p[i + 3] +
					transform[2] * -p[i + 4] +
					transform[4]) * 2;
			path[i + 4] = (transform[1] * p[i + 3] +
					transform[3] * -p[i + 4] +
					-transform[5]) * 2;
			path[i + 5] = (transform[0] * p[i + 5] +
					transform[2] * -p[i + 6] +
					transform[4]) * 2;
			path[i + 6] = (transform[1] * p[i + 5] +
					transform[3] * -p[i + 6] +
					-transform[5]) * 2;
			i += 7;
			empty_path = false;
		} else {
			NSLOG(netsurf, INFO, "bad path command %f", p[i]);
			free(path);
			return NSERROR_INVALID;
		}
	}
	path[i] = draw_END_PATH;

	if (empty_path) {
		free(path);
		return NSERROR_OK;
	}

	code = pencil_path(ro_save_draw_diagram,
			   path, i + 1,
			   pstyle->fill_colour == NS_TRANSPARENT ?
			   pencil_TRANSPARENT :
			   pstyle->fill_colour << 8,
			   pstyle->stroke_colour == NS_TRANSPARENT ?
			   pencil_TRANSPARENT :
			   pstyle->stroke_colour << 8,
			   plot_style_fixed_to_int(pstyle->stroke_width),
			   pencil_JOIN_MITRED,
			   pencil_CAP_BUTT,
			   pencil_CAP_BUTT,
			   0,
			   0,
			   false,
			   pencil_SOLID);
	free(path);
	if (code != pencil_OK)
		return ro_save_draw_error(code);

	return NSERROR_OK;
}


/**
 * Plot a bitmap
 *
 * Tiled plot of a bitmap image. (x,y) gives the top left
 * coordinate of an explicitly placed tile. From this tile the
 * image can repeat in all four directions -- up, down, left
 * and right -- to the extents given by the current clip
 * rectangle.
 *
 * The bitmap_flags say whether to tile in the x and y
 * directions. If not tiling in x or y directions, the single
 * image is plotted. The width and height give the dimensions
 * the image is to be scaled to.
 *
 * \param ctx The current redraw context.
 * \param bitmap The bitmap to plot
 * \param x The x coordinate to plot the bitmap
 * \param y The y coordiante to plot the bitmap
 * \param width The width of area to plot the bitmap into
 * \param height The height of area to plot the bitmap into
 * \param bg the background colour to alpha blend into
 * \param flags the flags controlling the type of plot operation
 * \return NSERROR_OK on success else error code.
 */
static nserror
ro_save_draw_bitmap(const struct redraw_context *ctx,
		    struct bitmap *bitmap,
		    int x, int y,
		    int width,
		    int height,
		    colour bg,
		    bitmap_flags_t flags)
{
	pencil_code code;
	const uint8_t *buffer;

	buffer = riscos_bitmap_get_buffer(bitmap);
	if (!buffer) {
		ro_warn_user("NoMemory", 0);
		return NSERROR_INVALID;
	}

	code = pencil_sprite(ro_save_draw_diagram,
			     x * 2, (-y - height) * 2,
			     width * 2, height * 2,
			     ((char *) bitmap->sprite_area) +
			     bitmap->sprite_area->first);
	if (code != pencil_OK)
		return ro_save_draw_error(code);

	return NSERROR_OK;
}


/**
 * Text plotting.
 *
 * \param ctx The current redraw context.
 * \param fstyle plot style for this text
 * \param x x coordinate
 * \param y y coordinate
 * \param text UTF-8 string to plot
 * \param length length of string, in bytes
 * \return NSERROR_OK on success else error code.
 */
static nserror
ro_save_draw_text(const struct redraw_context *ctx,
		const struct plot_font_style *fstyle,
		int x,
		int y,
		const char *text,
		size_t length)
{
	pencil_code code;
	const char *font_family;
	unsigned int font_size;
	rufl_style font_style;

	nsfont_read_style(fstyle, &font_family, &font_size, &font_style);

	code = pencil_text(ro_save_draw_diagram, x * 2, -y * 2, font_family,
			font_style, font_size, text, length,
			fstyle->foreground << 8);
	if (code != pencil_OK)
		return ro_save_draw_error(code);

	return NSERROR_OK;
}


/**
 * Start of a group of objects.
 *
 * \param ctx The current redraw context.
 * \return NSERROR_OK on success else error code.
 */
static nserror
ro_save_draw_group_start(const struct redraw_context *ctx, const char *name)
{
	pencil_code code;

	code = pencil_group_start(ro_save_draw_diagram, name);
	if (code != pencil_OK)
		return ro_save_draw_error(code);

	return NSERROR_OK;
}


/**
 * End of the most recently started group.
 *
 * \param ctx The current redraw context.
 * \return NSERROR_OK on success else error code.
 */
static nserror
ro_save_draw_group_end(const struct redraw_context *ctx)
{
	pencil_code code;

	code = pencil_group_end(ro_save_draw_diagram);
	if (code != pencil_OK)
		return ro_save_draw_error(code);

	return NSERROR_OK;
}


static const struct plotter_table ro_save_draw_plotters = {
	.rectangle = ro_save_draw_rectangle,
	.line = ro_save_draw_line,
	.polygon = ro_save_draw_polygon,
	.clip = ro_save_draw_clip,
	.text = ro_save_draw_text,
	.disc = ro_save_draw_disc,
	.arc = ro_save_draw_arc,
	.bitmap = ro_save_draw_bitmap,
	.group_start = ro_save_draw_group_start,
	.group_end = ro_save_draw_group_end,
	.path = ro_save_draw_path,
	.option_knockout = false,
};


/* exported interface documented in save_draw.h */
bool save_as_draw(struct hlcache_handle *h, const char *path)
{
	pencil_code code;
	char *drawfile_buffer;
	struct rect clip;
	struct content_redraw_data data;
	size_t drawfile_size;
	os_error *error;
	struct redraw_context ctx = {
		.interactive = false,
		.background_images = true,
		.plot = &ro_save_draw_plotters
	};

	ro_save_draw_diagram = pencil_create();
	if (!ro_save_draw_diagram) {
		ro_warn_user("NoMemory", 0);
		return false;
	}

	ro_save_draw_width = content_get_width(h);
	ro_save_draw_height = content_get_height(h);

	clip.x0 = clip.y0 = INT_MIN;
	clip.x1 = clip.y1 = INT_MAX;

	data.x = 0;
	data.y = -ro_save_draw_height;
	data.width = ro_save_draw_width;
	data.height = ro_save_draw_height;
	data.background_colour = 0xFFFFFF;
	data.scale = 1;
	data.repeat_x = false;
	data.repeat_y = false;

	if (!content_redraw(h, &data, &clip, &ctx)) {
		pencil_free(ro_save_draw_diagram);
		return false;
	}

	/*pencil_dump(ro_save_draw_diagram);*/

	code = pencil_save_drawfile(ro_save_draw_diagram, "NetSurf",
			&drawfile_buffer, &drawfile_size);
	if (code != pencil_OK) {
		ro_warn_user("SaveError", 0);
		pencil_free(ro_save_draw_diagram);
		return false;
	}
	assert(drawfile_buffer);

	error = xosfile_save_stamped(path, osfile_TYPE_DRAW,
			(byte *) drawfile_buffer,
			(byte *) drawfile_buffer + drawfile_size);
	if (error) {
		NSLOG(netsurf, INFO, "xosfile_save_stamped failed: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("SaveError", error->errmess);
		pencil_free(ro_save_draw_diagram);
		return false;
	}

	pencil_free(ro_save_draw_diagram);

	return true;
}

#endif







netsurf-vince/pdf/frontends/riscos/save_draw.h

/*
 * Copyright 2004 John M Bell <jmb202@ecs.soton.ac.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef _NETSURF_RISCOS_SAVE_DRAW_H_
#define _NETSURF_RISCOS_SAVE_DRAW_H_

#ifdef WITH_DRAW_EXPORT

#include <stdbool.h>
struct hlcache_handle;

/**
 * Export a content as a DrawFile.
 *
 * \param  h     content to export
 * \param  path  path to save DrawFile as
 * \return  true on success, false on error and error reported
 */
bool save_as_draw(struct hlcache_handle *h, const char *path);

#endif

#endif







netsurf-vince/pdf/frontends/riscos/save_pdf.c

/*
 * Copyright 2008 John Tytgat <joty@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Export a content as a PDF file (implementation).
 */

#include "utils/config.h"
#ifdef WITH_PDF_EXPORT

#include <stdbool.h>
#include "oslib/osfile.h"

#include "utils/log.h"
#include "utils/config.h"
#include "desktop/print.h"
#include "desktop/save_pdf/font_haru.h"
#include "desktop/save_pdf/pdf_plotters.h"

#include "riscos/save_pdf.h"

/**
 * Export a content as a PDF file.
 *
 * \param  h     content to export
 * \param  path  path to save PDF as
 * \return  true on success, false on error and error reported
 */
bool save_as_pdf(hlcache_handle *h, const char *path)
{
	struct print_settings *psettings;
	
	psettings = print_make_settings(PRINT_DEFAULT, path, &haru_nsfont);
	if (psettings == NULL)
		return false;

	if (!print_basic_run(h, &pdf_printer, psettings))
		return false;

	xosfile_set_type(path, 0xadf);

	return true;
}

#endif







netsurf-vince/pdf/frontends/riscos/save_pdf.h

/*
 * Copyright 2008 John Tytgat <joty@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef _NETSURF_RISCOS_SAVE_PDF_H_
#define _NETSURF_RISCOS_SAVE_PDF_H_

#include "utils/config.h"
#ifdef WITH_PDF_EXPORT

struct hlcache_handle;

bool save_as_pdf(struct hlcache_handle *h, const char *path);

#endif /* WITH_PDF_EXPORT */

#endif
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/*
 * Copyright 2004 James Bursa <bursa@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Scheduled callback queue (implementation).
 *
 * The queue is simply implemented as a linked list.
 */

#include <stdbool.h>
#include <stdlib.h>

#include "oslib/os.h"
#include "utils/log.h"

#include "riscos/gui.h"


/** Entry in the queue of scheduled callbacks. */
struct sched_entry {
	/** Preferred time for callback. */
	os_t time;
	/** Function to call at the specified time. */
	void (*callback)(void *p);
	/** User parameter for callback. */
	void *p;
	/** Next (later) entry in queue. */
	struct sched_entry *next;
};

/** Queue of scheduled callbacks (sentinel at head). */
static struct sched_entry sched_queue = { 0, 0, 0, 0 };

/** Items have been scheduled. */
bool sched_active = false;
/** Time of soonest scheduled event (valid only if sched_active is true). */
os_t sched_time;

/**
 * Unschedule a callback.
 *
 * \param  callback  callback function
 * \param  p         user parameter, passed to callback function
 *
 * All scheduled callbacks matching both callback and p are removed.
 */

static nserror schedule_remove(void (*callback)(void *p), void *p)
{
	struct sched_entry *entry, *prev;

	prev = &sched_queue;

	for (entry = prev->next; entry; entry = prev->next) {
		if (entry->callback != callback || entry->p != p) {
			prev = entry;
			continue;
		}

		prev->next = entry->next;
		free(entry);

		/* There can only ever be one match, and we've found it */
		break;
	}

	if (sched_queue.next) {
		sched_active = true;
		sched_time = sched_queue.next->time;
	} else {
		sched_active = false;
	}

	return NSERROR_OK;
}

/* exported function documented in riscos/gui.h */
nserror riscos_schedule(int t, void (*callback)(void *p), void *p)
{
	struct sched_entry *entry;
	struct sched_entry *queue;
	os_t time;
	nserror ret;

	ret = schedule_remove(callback, p);
	if ((t < 0) || (ret != NSERROR_OK)) {
		return ret;
	}

	t = t / 10; /* convert to centiseconds */

	time = os_read_monotonic_time() + t;

	entry = malloc(sizeof *entry);
	if (!entry) {
		NSLOG(netsurf, INFO, "malloc failed");
		return NSERROR_NOMEM;
	}

	entry->time = time;
	entry->callback = callback;
	entry->p = p;

	for (queue = &sched_queue;
			queue->next && queue->next->time <= time;
			queue = queue->next)
		;
	entry->next = queue->next;
	queue->next = entry;

	sched_active = true;
	sched_time = sched_queue.next->time;

	return NSERROR_OK;
}


/* exported function documented in riscos/gui.h */
bool schedule_run(void)
{
	struct sched_entry *entry;
	os_t now;

	now = os_read_monotonic_time();

	while (sched_queue.next && sched_queue.next->time <= now) {
		void (*callback)(void *p);
		void *p;

		entry = sched_queue.next;
		callback = entry->callback;
		p = entry->p;
		sched_queue.next = entry->next;
		free(entry);
		/* The callback may call riscos_schedule(), so leave
		 * the queue in a safe state.
		 */
		callback(p);
	}

	if (sched_queue.next) {
		sched_active = true;
		sched_time = sched_queue.next->time;
	} else
		sched_active = false;

        return sched_active;
}







netsurf-vince/pdf/frontends/riscos/scripts/Help

| Help file for NetSurf. ( $Revision$ )

| Set system variables and application sprites
Set NetSurf$ForceVars 1
/<Obey$Dir>.!Boot
UnSet NetSurf$ForceVars

| Resource Locations
SetMacro NetSurf$Path        Choices:WWW.NetSurf.,<NetSurf$Dir>.

WimpSlot -min 8k -max 8k
Run <NetSurf$Dir>.OpenHelp







netsurf-vince/pdf/frontends/riscos/scripts/Run

| Run file for NetSurf.
|
| This file ensures that the system resources required by NetSurf are 
| present. Additionally, it forces setting of system variables related
| to NetSurf.

| Set system variables and application sprites
Set NetSurf$ForceVars 1
/<Obey$Dir>.!Boot
UnSet NetSurf$ForceVars

| Configure logging.  Set 1 to enable, or 0 to suppress.
Set NetSurf$Logging 1

| Detect if NetSurf is already running and, if so, force the 
| current instance to open a new window. Then stop this script.
Set Alias$NetSurfRunning UnSet Alias$NetSurfRunning|mUnSet NetSurf$Running|mObey
Set NetSurf$Running 0
WimpSlot -min 64k -max 64k
/<NetSurf$Dir>.KickNS
| If not running, then unset system variables and continue
If "<NetSurf$Running>" = "0" Then Set Alias$NetSurfRunning UnSet Alias$NetSurfRunning|mUnSet NetSurf$Running
| Invoke our alias to clean up
NetSurfRunning

| Resource Locations
| The following are read-only locations
SetMacro NetSurf$Path        Choices:WWW.NetSurf.,<NetSurf$Dir>.
| The following are write-only locations
SetMacro NetSurf$ChoicesSave <Choices$Write>.WWW.NetSurf.Choices

| We need RISC OS 3
RMEnsure UtilityModule 3.00 Error NetSurf needs RISC OS 3 or later

| Ensure Nested WIMP is installed
| http://acorn.riscos.com/ (in the universal boot archive)
RMEnsure WindowManager 3.80 Error NetSurf requires the Nested Window Manager. This can be obtained by downloading the Universal Boot sequence from http://acorn.riscos.com/

| Check for various key resources - can't do much if they don't exist
If "<System$Path>" = "" Then Set System$Path_Message System resources not found.
If "<Wimp$ScrapDir>" = "" Then Error Scrap resource not found.
If "<InetDBase$Path>" = "" Then Error Internet resources can not be found
If "<Unicode$Path>" = "" Then Error NetSurf requires the !Unicode resource. This can be found, along with the Iconv module, at http://www.netsurf-browser.org/projects/iconv/
If "<Inet$MimeMappings>" = "" Then Set Inet$MimeMappings InetDBase:MimeMap

| Define this alias for clarity
| Syntax: NetSurfRMLoad <Path to module>
Set Alias$NetSurfRMLoad IfThere %%*0 Then RMLoad %%*0

| Ensure a 32bit SharedCLibrary is installed
| (5.17 == first 32bit SCL, 5.43 == C99 features)
RMEnsure SharedCLibrary 5.17 NetSurfRMLoad System:Modules.CLib
RMEnsure SharedCLibrary 5.43 Error NetSurf requires SharedCLibrary 5.43 or later. This can be downloaded from https://www.riscosopen.org/content/downloads/common

| Ensure CallASWI is installed
RMEnsure UtilityModule 3.70 RMEnsure CallASWI 0.02 NetSurfRMLoad System:Modules.CallASWI
RMEnsure UtilityModule 3.70 RMEnsure CallASWI 0.02 Error NetSurf requires the CallASWI module. This can be downloaded from https://www.riscosopen.org/content/downloads/common

| Ensure DrawFile module is installed
| Should be installed in !System.310.Modules
RMEnsure DrawFile 1.30 NetSurfRMLoad System:Modules.DrawFile
RMEnsure DrawFile 1.30 Error NetSurf requires the DrawFile module. This can be downloaded from https://www.riscosopen.org/content/downloads/common

| Ensure SharedUnixLibrary is installed
RMEnsure SharedUnixLibrary 1.07 NetSurfRMLoad System:Modules.SharedULib
RMEnsure SharedUnixLibrary 1.07 Error NetSurf requires SharedUnixLibrary 1.07 or later. Please use the RISC OS Configure app to update the computer's !System directory from the NetSurf archive.

| Load AcornURI if it isn't already
Unset NetSurf$Start_URI_Handler
RMEnsure AcornURI 0.12 Set NetSurf$Start_URI_Handler 1
RMEnsure AcornURI 0.12 NetSurfRMLoad System:Modules.Network.URI
RMEnsure AcornURI 0.12 Error NetSurf requires AcornURI 0.12 or later. Please use the RISC OS Configure app to update the computer's !System directory from the NetSurf archive.
RMEnsure AcornURI 0.12 Unset NetSurf$Start_URI_Handler

| Check for mime map module
RMEnsure MimeMap 0.10 NetSurfRMLoad System:Modules.Network.MimeMap
RMEnsure MimeMap 0.10 Error NetSurf requires MimeMap 0.10 or later

| Ensure Tinct is loaded
RMEnsure Tinct 0.13 NetSurfRMLoad System:Modules.Tinct
RMEnsure Tinct 0.13 Error NetSurf requires Tinct 0.13 or later. Please use the RISC OS Configure app to update the computer's !System directory from the NetSurf archive.

| Ensure Iconv
RMEnsure Iconv 0.12 NetSurfRMLoad System:Modules.Iconv
RMEnsure Iconv 0.12 Error NetSurf requires Iconv 0.12 or later. Please use the RISC OS Configure app to update the computer's !System directory from the NetSurf archive.

| Ensure CryptRandom
RMEnsure CryptRandom 0.13 NetSurfRMLoad System:Modules.CryptRand
RMEnsure CryptRandom 0.13 Error NetSurf requires CryptRandom 0.13 or later.  Please use the RISC OS Configure app to update the computer's !System directory from the NetSurf archive.

| Disable SpecialFX, if present
Set NetSurf$SpecialFX 1
RMEnsure SpecialFX 1.00 Set NetSurf$SpecialFX 0
If <NetSurf$SpecialFX> Then SpecialFX ~B~G~L NetSurf
Unset NetSurf$SpecialFX

| No longer need this alias
Unset Alias$NetSurfRMLoad

| Now attempt to create Scrap directories
CDir <Wimp$ScrapDir>.WWW
CDir <Wimp$ScrapDir>.WWW.NetSurf

| Install NetSurf-specific fonts
| NB: trailing dot is required
FontInstall NetSurf:Resources.Fonts.

WIMPSLOT
Run <NetSurf$Dir>.!RunImage %*0 2><Wimp$ScrapDir>.WWW.NetSurf.Log
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/*
 * Copyright 2004 John M Bell <jmb202@ecs.soton.ac.uk>
 * Copyright 2005 Adrian Lees <adrianl@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Free text search implementation
 */

#include "utils/config.h"

#include <ctype.h>
#include <string.h>
#include "oslib/hourglass.h"
#include "oslib/wimp.h"

#include "utils/log.h"
#include "utils/messages.h"
#include "netsurf/browser_window.h"
#include "netsurf/search.h"
#include "netsurf/content.h"
#include "desktop/search.h"

#include "riscos/gui.h"
#include "riscos/dialog.h"
#include "riscos/menus.h"
#include "riscos/wimp.h"
#include "riscos/wimp_event.h"

#define RECENT_SEARCHES 8

struct search_static_data {
	char *recent_searches[RECENT_SEARCHES];
	bool search_insert;
	struct browser_window *search_window;
};

static struct search_static_data search_data =
		{ { NULL }, false, NULL };

static wimp_MENU(RECENT_SEARCHES) menu_recent;
wimp_menu *recent_search_menu = (wimp_menu *)&menu_recent;
#define DEFAULT_FLAGS (wimp_ICON_TEXT | wimp_ICON_FILLED | \
		(wimp_COLOUR_BLACK << wimp_ICON_FG_COLOUR_SHIFT) | \
		(wimp_COLOUR_WHITE << wimp_ICON_BG_COLOUR_SHIFT))


static void ro_gui_search_end(wimp_w w);
static bool ro_gui_search_next(wimp_w w);
static bool ro_gui_search_menu_prepare(wimp_w w, wimp_i i, wimp_menu *menu,
		wimp_pointer *pointer);
static bool ro_gui_search_prepare_menu(void);
static bool ro_gui_search_click(wimp_pointer *pointer);
static bool ro_gui_search_keypress(wimp_key *key);
static search_flags_t ro_gui_search_update_flags(void);
static void ro_gui_search_set_forward_state(bool active, void *p);
static void ro_gui_search_set_back_state(bool active, void *p);
static void ro_gui_search_set_status(bool found, void *p);
static void ro_gui_search_set_hourglass(bool active, void *p);
static void ro_gui_search_add_recent(const char *string, void *p);

static struct gui_search_table search_table = {
	ro_gui_search_set_status,
	ro_gui_search_set_hourglass,
	ro_gui_search_add_recent,
	ro_gui_search_set_forward_state,
	ro_gui_search_set_back_state,
};

struct gui_search_table *riscos_search_table = &search_table;

void ro_gui_search_init(void)
{
	dialog_search = ro_gui_dialog_create("search");
	ro_gui_wimp_event_register_keypress(dialog_search,
			ro_gui_search_keypress);
	ro_gui_wimp_event_register_close_window(dialog_search,
			ro_gui_search_end);
	ro_gui_wimp_event_register_menu_prepare(dialog_search,
			ro_gui_search_menu_prepare);
	ro_gui_wimp_event_register_menu_gright(dialog_search,
			ICON_SEARCH_TEXT, ICON_SEARCH_MENU,
			recent_search_menu);
	ro_gui_wimp_event_register_text_field(dialog_search,
			ICON_SEARCH_STATUS);
	ro_gui_wimp_event_register_checkbox(dialog_search,
			ICON_SEARCH_CASE_SENSITIVE);
	ro_gui_wimp_event_register_mouse_click(dialog_search,
			ro_gui_search_click);
	ro_gui_wimp_event_register_ok(dialog_search, ICON_SEARCH_FIND_NEXT,
			ro_gui_search_next);
	ro_gui_wimp_event_register_cancel(dialog_search, ICON_SEARCH_CANCEL);
	ro_gui_wimp_event_set_help_prefix(dialog_search, "HelpSearch");

	recent_search_menu->title_data.indirected_text.text =
			(char*)messages_get("Search");
	ro_gui_menu_init_structure(recent_search_menu, RECENT_SEARCHES);
}

/**
 * Wrapper for the pressing of an OK button for wimp_event.
 *
 * \return false, to indicate the window should not be closed
 */
bool ro_gui_search_next(wimp_w w)
{
	search_data.search_insert = true;
	search_flags_t flags = SEARCH_FLAG_FORWARDS |
			ro_gui_search_update_flags();
	browser_window_search(search_data.search_window, NULL, flags,
			ro_gui_get_icon_string(dialog_search,
					ICON_SEARCH_TEXT));
	return false;
}


/**
 * Callback to prepare menus in the Search dialog.  At present, this
 * only has to handle the previous search pop-up.
 *
 * \param w		The window handle owning the menu.
 * \param i		The icon handle owning the menu.
 * \param *menu		The menu to be prepared.
 * \param *pointer	The associated mouse click event block, or NULL
 *			on an Adjust-click re-opening.
 * \return		true if the event was handled; false if not.
 */

bool ro_gui_search_menu_prepare(wimp_w w, wimp_i i, wimp_menu *menu,
		wimp_pointer *pointer)
{
	if (menu != recent_search_menu || i != ICON_SEARCH_MENU)
		return false;

	if (pointer != NULL)
		return ro_gui_search_prepare_menu();

	return true;
}


bool ro_gui_search_click(wimp_pointer *pointer)
{
	search_flags_t flags;
	switch (pointer->i) {
		case ICON_SEARCH_FIND_PREV:
			search_data.search_insert = true;
			flags = ~SEARCH_FLAG_FORWARDS &
					ro_gui_search_update_flags();
			browser_window_search(search_data.search_window, NULL,
					flags,
					ro_gui_get_icon_string(dialog_search,
							ICON_SEARCH_TEXT));
			return true;
		case ICON_SEARCH_CASE_SENSITIVE:
			flags = SEARCH_FLAG_FORWARDS |
					ro_gui_search_update_flags();
			browser_window_search_clear(
					search_data.search_window);
			browser_window_search(search_data.search_window, NULL,
					flags,
					ro_gui_get_icon_string(dialog_search,
							ICON_SEARCH_TEXT));
			return true;
		case ICON_SEARCH_SHOW_ALL:
			flags = ro_gui_get_icon_selected_state(
					pointer->w, pointer->i) ?
					SEARCH_FLAG_SHOWALL : SEARCH_FLAG_NONE;
			browser_window_search(search_data.search_window, NULL,
					flags,
					ro_gui_get_icon_string(dialog_search,
							ICON_SEARCH_TEXT));
			return true;
	}
	return false;
}

/**
 * add search string to recent searches list
 *
 * front is at liberty how to implement the bare notification
 * should normally store a strdup() of the string in
 * search_global_data.recent[];
 * core gives no guarantee of the integrity of the const char *
 *
 * \param search string search pattern
 * \param p the pointer sent to search_verify_new()
 */

void ro_gui_search_add_recent(const char *search, void *p)
{
	char *tmp;
	int i;

	if ((search == NULL) || (search[0] == '\0'))
		return;

	if (!search_data.search_insert) {
		free(search_data.recent_searches[0]);
		search_data.recent_searches[0] = strdup(search);
		ro_gui_search_prepare_menu();
		return;
	}

	if ((search_data.recent_searches[0] != NULL) &&
			(!strcmp(search_data.recent_searches[0], search)))
		return;

	tmp = strdup(search);
	if (!tmp) {
		ro_warn_user("NoMemory", 0);
		return;
	}
	free(search_data.recent_searches[RECENT_SEARCHES - 1]);
	for (i = RECENT_SEARCHES - 1; i > 0; i--)
		search_data.recent_searches[i] = search_data.recent_searches[i - 1];
	search_data.recent_searches[0] = tmp;
	search_data.search_insert = false;

	ro_gui_set_icon_shaded_state(dialog_search, ICON_SEARCH_MENU, false);
	ro_gui_search_prepare_menu();
}

bool ro_gui_search_prepare_menu(void)
{
	int i;
	int suggestions = 0;

	for (i = 0; i < RECENT_SEARCHES; i++)
		if (search_data.recent_searches[i] != NULL)
			suggestions++;

	if (suggestions == 0)
		return false;

	for (i = 0; i < suggestions; i++) {
		recent_search_menu->entries[i].menu_flags &= ~wimp_MENU_LAST;
		recent_search_menu->entries[i].data.indirected_text.text =
				search_data.recent_searches[i];
		recent_search_menu->entries[i].data.indirected_text.size =
				strlen(search_data.recent_searches[i]) + 1;
	}
	recent_search_menu->entries[suggestions - 1].menu_flags |=
			wimp_MENU_LAST;

	return true;
}

/**
 * Determine of the browser window is searchable.
 *
 * \param bw The browser window to check.
 */
static bool ro_gui_search_bw_searchable(struct browser_window *bw)
{
	struct hlcache_handle *h;

	assert(bw != NULL);

	h = browser_window_get_content(bw);

	/* only handle html/textplain contents */
	/** \todo Should have content_is_searchable() api */
	if ((!h) || (content_get_type(h) != CONTENT_HTML &&
			content_get_type(h) != CONTENT_TEXTPLAIN))
		return false;

	return true;
}


/**
 * Open the search dialog
 *
 * \param bw the browser window to search
 */
void ro_gui_search_prepare(struct browser_window *bw)
{
	/* only handle searchable contents */
	if (!ro_gui_search_bw_searchable(bw))
		return;

	/* if the search dialogue is reopened over a new window, we may
	   need to cancel the previous search */
	ro_gui_search_set_forward_state(true, bw);
	ro_gui_search_set_back_state(true, bw);

	search_data.search_window = bw;

	ro_gui_set_icon_string(dialog_search, ICON_SEARCH_TEXT, "", true);
	ro_gui_set_icon_selected_state(dialog_search,
				ICON_SEARCH_CASE_SENSITIVE, false);
	ro_gui_set_icon_selected_state(dialog_search,
				ICON_SEARCH_SHOW_ALL, false);

	ro_gui_search_set_status(true, NULL);

	ro_gui_wimp_event_memorise(dialog_search);
	search_data.search_insert = true;
}

/**
 * Handle keypresses in the search dialog
 *
 * \param key wimp_key block
 * \return true if keypress handled, false otherwise
 */
bool ro_gui_search_keypress(wimp_key *key)
{
	bool state;
	search_flags_t flags;

	switch (key->c) {
		case 1: {
			flags = ro_gui_search_update_flags()
					^ SEARCH_FLAG_SHOWALL;
			browser_window_search(search_data.search_window, NULL,
					flags,
					ro_gui_get_icon_string(dialog_search,
							ICON_SEARCH_TEXT));
		}
		break;
		case 9: /* ctrl i */
			state = ro_gui_get_icon_selected_state(dialog_search,
					ICON_SEARCH_CASE_SENSITIVE);
			ro_gui_set_icon_selected_state(dialog_search,
					ICON_SEARCH_CASE_SENSITIVE, !state);
			flags = SEARCH_FLAG_FORWARDS |
					ro_gui_search_update_flags();
			browser_window_search(search_data.search_window, NULL,
					flags,
					ro_gui_get_icon_string(dialog_search,
							ICON_SEARCH_TEXT));
			return true;
		case IS_WIMP_KEY | wimp_KEY_UP:
			search_data.search_insert = true;
			flags = ~SEARCH_FLAG_FORWARDS &
					ro_gui_search_update_flags();
			browser_window_search(search_data.search_window, NULL,
					flags,
					ro_gui_get_icon_string(dialog_search,
							ICON_SEARCH_TEXT));
			return true;
		case IS_WIMP_KEY | wimp_KEY_DOWN:
			search_data.search_insert = true;
			flags = SEARCH_FLAG_FORWARDS |
					ro_gui_search_update_flags();
			browser_window_search(search_data.search_window, NULL,
					flags,
					ro_gui_get_icon_string(dialog_search,
							ICON_SEARCH_TEXT));
			return true;

		default:
			if (key->c == 21) {
				/* ctrl+u means the user's starting
				 * a new search */
				browser_window_search_clear(
						search_data.search_window);
				search_data.search_insert = true;
			}
			if (key->c == 8  || /* backspace */
			    key->c == 21 || /* ctrl u */
			    (key->c >= 0x20 && key->c <= 0x7f)) {
				flags = SEARCH_FLAG_FORWARDS |
						ro_gui_search_update_flags();
				ro_gui_search_set_forward_state(true,
						search_data.search_window);
				ro_gui_search_set_back_state(true,
						search_data.search_window);
				browser_window_search(search_data.search_window,
						NULL,
						flags,
						ro_gui_get_icon_string(
							dialog_search,
							ICON_SEARCH_TEXT));
				return true;
			}
			break;
	}

	return false;
}

/**
 * Ends the search
 * \param w the search window handle (not used)
 */
void ro_gui_search_end(wimp_w w)
{
	browser_window_search_clear(search_data.search_window);
}

/**
* Change the displayed search status.
* \param found  search pattern matched in text
* \param p the pointer sent to search_verify_new() / search_create_context()
*/

void ro_gui_search_set_status(bool found, void *p)
{
	ro_gui_set_icon_string(dialog_search, ICON_SEARCH_STATUS, found ? "" :
			messages_get("NotFound"), true);
}

/**
* display hourglass while searching
* \param active start/stop indicator
* \param p the pointer sent to search_verify_new() / search_create_context()
*/

void ro_gui_search_set_hourglass(bool active, void *p)
{
	if (active)
		xhourglass_on();

	else
		xhourglass_off();
}

/**
* activate search forwards button in gui
* \param active activate/inactivate
* \param p the pointer sent to search_verify_new() / search_create_context()
*/

void ro_gui_search_set_forward_state(bool active, void *p)
{
	ro_gui_set_icon_shaded_state(dialog_search, ICON_SEARCH_FIND_NEXT,
			!active);
}

/**
* activate search forwards button in gui
* \param active activate/inactivate
* \param p the pointer sent to search_verify_new() / search_create_context()
*/

void ro_gui_search_set_back_state(bool active, void *p)
{
	ro_gui_set_icon_shaded_state(dialog_search, ICON_SEARCH_FIND_PREV,
			!active);
}

/**
* retrieve state of 'case sensitive', 'show all' checks in gui
*/
search_flags_t ro_gui_search_update_flags(void)
{
	search_flags_t flags;
	flags = 0 | (ro_gui_get_icon_selected_state(dialog_search,
			ICON_SEARCH_CASE_SENSITIVE) ?
			SEARCH_FLAG_CASE_SENSITIVE : 0) |
			(ro_gui_get_icon_selected_state(dialog_search,
			ICON_SEARCH_SHOW_ALL) ? SEARCH_FLAG_SHOWALL : 0);
	return flags;
}
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/*
 * Copyright 2009 Mark Benjamin <netsurf-browser.org.MarkBenjamin@dfgh.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */
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Template:

wimp_window {
  template_name:"configure"
  visible:378,820,1046,1126
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_BACK_ICON | wimp_WINDOW_CLOSE_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_TOGGLE_ICON | wimp_WINDOW_VSCROLL | wimp_WINDOW_SIZE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_LIGHT_GREY
  extra_flags:
  extent:0,-880,1236,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:4
  ymin:156
  text.text:"NetSurf Konfiguration"
  text.size:*
  text.validation:""
}

wimp_window {
  template_name:"con_cache"
  visible:500,672,1088,1100
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_FULL_SIZE | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-428,588,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED
  work_flags:
  sprite_area:&1
  xmin:588
  ymin:240
  text_only:"Cache"
  wimp_icon {
    extent:16,-124,568,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-52,268,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Memory cache "
    text_and_sprite.size:*
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:44,-100,164,-56
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Größe"
    text.size:13
    text.validation:""
  }
  wimp_icon {
    extent:168,-104,336,-52
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"512.0"
    text.size:10
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:352,-96,384,-64
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:384,-96,416,-64
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:424,-100,480,-56
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"MB"
  }
  wimp_icon {
    extent:16,-312,568,-152
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-180,268,-136
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Disc cache "
    text_and_sprite.size:*
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:44,-232,164,-188
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Größe"
    text.size:13
    text.validation:""
  }
  wimp_icon {
    extent:168,-236,336,-184
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"512"
    text.size:10
    text.validation:"Pptr_write;Kta;A0-9"
  }
  wimp_icon {
    extent:352,-228,384,-196
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:384,-228,416,-196
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:424,-232,480,-192
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"MB"
  }
  wimp_icon {
    extent:44,-292,164,-248
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Expiry"
    text.size:13
    text.validation:""
  }
  wimp_icon {
    extent:168,-296,336,-244
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"512"
    text.size:10
    text.validation:"Pptr_write;Kta;A0-9"
  }
  wimp_icon {
    extent:352,-288,384,-256
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:384,-288,416,-256
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:424,-292,500,-252
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"days"
  }
  wimp_icon {
    extent:24,-396,188,-344
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Standard"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:204,-396,368,-344
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Abbruch"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:384,-404,568,-336
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"OK"
    text.size:4
    text.validation:"R6,3"
  }
}

wimp_window {
  template_name:"con_fonts"
  visible:744,374,1456,1098
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_FULL_SIZE | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-724,712,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:712
  ymin:724
  text.text:"Schriftarten"
  text.size:*
  text.validation:""
  wimp_icon {
    extent:16,-424,696,-28
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-52,236,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Font faces "
    text_and_sprite.size:*
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:26,-104,198,-60
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Sans-serif"
  }
  wimp_icon {
    extent:200,-108,624,-56
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:632,-104,676,-60
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:106,-164,198,-120
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Serif"
  }
  wimp_icon {
    extent:200,-168,624,-116
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:632,-164,676,-120
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:34,-224,198,-180
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Monospace"
  }
  wimp_icon {
    extent:200,-228,624,-176
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:632,-224,676,-180
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:13
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:74,-284,198,-240
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Cursive"
  }
  wimp_icon {
    extent:200,-288,624,-236
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:632,-284,676,-240
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:74,-344,198,-300
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Fantasy"
  }
  wimp_icon {
    extent:200,-348,624,-296
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:632,-344,676,-300
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:42,-404,198,-360
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Standard"
  }
  wimp_icon {
    extent:200,-408,624,-356
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:632,-404,676,-360
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:16,-616,696,-456
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-480,220,-436
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Font size "
    text_and_sprite.size:*
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:64,-532,192,-488
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Normal"
  }
  wimp_icon {
    extent:200,-536,368,-484
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"12.3"
    text.size:10
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:380,-528,412,-496
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:412,-528,444,-496
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:452,-532,492,-488
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"pt"
  }
  wimp_icon {
    extent:60,-592,192,-548
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Minimum"
  }
  wimp_icon {
    extent:200,-596,368,-544
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"12.3"
    text.size:10
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:380,-588,412,-556
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:412,-588,444,-556
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:452,-592,492,-548
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"pt"
  }
  wimp_icon {
    extent:24,-696,188,-644
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Standard"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:332,-696,496,-644
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Abbruch"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:512,-704,696,-636
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"OK"
    text.size:4
    text.validation:"R6,3"
  }
}

wimp_window {
  template_name:"con_home"
  visible:400,304,1200,600
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_FULL_SIZE | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-296,800,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:800
  ymin:296
  text_only:"Homepage"
  wimp_icon {
    extent:16,-184,784,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-52,284,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Home page "
    text_and_sprite.size:16
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:48,-108,120,-64
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"URL"
  }
  wimp_icon {
    extent:124,-112,712,-60
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:""
    text.size:128
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:720,-108,764,-64
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:13
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:124,-164,676,-120
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Fenster beim Start öffnen"
    text_and_sprite.size:32
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:24,-264,188,-212
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Standard"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:416,-264,580,-212
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Abbruch"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:596,-272,780,-204
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"OK"
    text.size:4
    text.validation:"R6,3"
  }
}

wimp_window {
  template_name:"con_image"
  visible:828,926,1504,1514
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_FULL_SIZE | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-588,676,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:676
  ymin:588
  text_only:"Bilder"
  wimp_icon {
    extent:16,-292,660,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-52,284,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Image quality "
    text_and_sprite.size:*
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:32,-108,224,-64
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Vordergrund"
  }
  wimp_icon {
    extent:232,-112,592,-60
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Error diffused"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:600,-108,644,-64
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:13
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:32,-168,224,-124
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Hintergrund"
  }
  wimp_icon {
    extent:232,-172,592,-120
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Error diffused"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:600,-168,644,-124
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:13
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:32,-276,644,-180
    icon_flags:wimp_ICON_BORDER
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
  }
  wimp_icon {
    extent:16,-476,660,-320
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-348,284,-304
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Animations "
    text_and_sprite.size:16
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:212,-460,640,-416
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Animationen abschalten"
    text_and_sprite.size:*
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:24,-560,188,-508
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Standard"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:296,-560,460,-508
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Abbruch"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:476,-568,660,-500
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"OK"
    text.size:4
    text.validation:"R6,3"
  }
}

wimp_window {
  template_name:"con_lang"
  visible:770,1102,1514,1402
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_FULL_SIZE | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-300,744,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:744
  ymin:300
  text.text:"Spracheinstellungen"
  text.size:*
  text.validation:""
  wimp_icon {
    extent:16,-188,728,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-52,284,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Language "
    text_and_sprite.size:16
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:32,-108,204,-64
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Oberfläche"
  }
  wimp_icon {
    extent:208,-112,660,-60
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"1337"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:668,-108,712,-64
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:13
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:40,-168,204,-124
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Webseiten"
  }
  wimp_icon {
    extent:208,-172,660,-120
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"8008135"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:668,-168,712,-124
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:13
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:24,-268,188,-216
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Standard"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:360,-268,524,-216
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Abbruch"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:540,-276,724,-208
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"OK"
    text.size:4
    text.validation:"R6,3"
  }
}

wimp_window {
  template_name:"con_theme"
  visible:408,370,1316,974
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_FULL_SIZE | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-604,908,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:640
  ymin:604
  text_only:"Themen"
  wimp_icon {
    extent:16,-492,892,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-52,332,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Available themes "
    text_and_sprite.size:*
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:24,-576,188,-524
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Standard"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:524,-576,688,-524
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Abbruch"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:704,-584,888,-516
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"OK"
    text.size:4
    text.validation:"R6,3"
  }
}

wimp_window {
  template_name:"download"
  visible:486,610,1394,890
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_FULL_SIZE | wimp_WINDOW_BACK_ICON | wimp_WINDOW_CLOSE_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-280,908,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:796
  ymin:280
  text.text:"NetSurf Download"
  text.size:*
  text.validation:""
  wimp_icon {
    extent:420,-84,488,-16
    icon_flags:wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK_DRAG
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    sprite.id:"file_ddc"
    sprite.size:*
    sprite.area:&1
  }
  wimp_icon {
    extent:204,-152,900,-100
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"http://netsurf.sourceforge.net/netsurf.zip"
    text.size:*
    text.validation:"R2"
  }
  wimp_icon {
    extent:204,-212,900,-160
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"netsurf"
    text.size:*
    text.validation:"Pptr_write"
  }
  wimp_icon {
    extent:204,-212,900,-160
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"ADFS::A7000+.$.netsurf"
    text.size:*
    text.validation:"R2"
  }
  wimp_icon {
    extent:8,-272,900,-220
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R2"
  }
  wimp_icon {
    extent:12,-268,296,-224
    icon_flags:wimp_ICON_FILLED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_CREAM
  }
  wimp_icon {
    extent:12,-268,896,-224
    icon_flags:wimp_ICON_TEXT | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"84.4KB of 1.1MB  �  26.6KB/s  �  0:39 remaining"
    text.size:*
    text.validation:""
  }
  wimp_icon {
    extent:92,-148,200,-104
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Quelle"
  }
  wimp_icon {
    extent:12,-208,200,-164
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Zielort"
  }
}

wimp_window {
  template_name:"history"
  visible:252,388,1152,808
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_SCROLL_REPEAT | wimp_WINDOW_BACK_ICON | wimp_WINDOW_CLOSE_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_TOGGLE_ICON | wimp_WINDOW_VSCROLL | wimp_WINDOW_SIZE_ICON | wimp_WINDOW_HSCROLL | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_WHITE
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-880,1236,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:wimp_BUTTON_CLICK
  sprite_area:&1
  xmin:0
  ymin:0
  text.text:"History"
  text.size:*
  text.validation:""
}

wimp_window {
  template_name:"corepginfo"
  visible:252,388,1152,808
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_SCROLL_REPEAT | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_WHITE
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-880,1236,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:wimp_BUTTON_CLICK
  sprite_area:&1
  xmin:0
  ymin:0
  text.text:"Page Info"
  text.size:*
  text.validation:""
}

wimp_window {
  template_name:"info"
  visible:268,838,888,1086
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_FULL_SIZE | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_CREAM
  scroll_inner:wimp_COLOUR_ORANGE
  highlight_bg:wimp_COLOUR_LIGHT_GREY
  extra_flags:
  extent:0,-248,620,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:wimp_BUTTON_CLICK
  sprite_area:&1
  xmin:0
  ymin:0
  text.text:"Über dieses Programm"
  text.size:*
  text.validation:""
  wimp_icon {
    extent:676,-204,852,-156
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_RED
    text_only:"OK"
  }
  wimp_icon {
    extent:152,-60,612,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK_DRAG
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"NetSurf"
    text.size:*
    text.validation:"R2"
  }
  wimp_icon {
    extent:152,-120,612,-68
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK_DRAG
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Open source web browser"
    text.size:*
    text.validation:"R2"
  }
  wimp_icon {
    extent:152,-180,612,-128
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK_DRAG
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"© NetSurf developers"
    text.size:40
    text.validation:"R2"
  }
  wimp_icon {
    extent:152,-240,612,-188
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK_DRAG
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"CVS test build"
    text.size:40
    text.validation:"R2"
  }
  wimp_icon {
    extent:60,-56,148,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Name"
  }
  wimp_icon {
    extent:48,-116,148,-72
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Zweck"
  }
  wimp_icon {
    extent:56,-176,148,-132
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Autor"
  }
  wimp_icon {
    extent:24,-236,148,-192
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Version"
  }
}

wimp_window {
  template_name:"new_entry"
  visible:1120,590,1720,810
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_FULL_SIZE | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-220,600,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:600
  ymin:220
  text.text:""
  text.size:32
  text.validation:""
  wimp_icon {
    extent:12,-56,108,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Name"
  }
  wimp_icon {
    extent:112,-60,588,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:""
    text.size:128
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:12,-116,108,-72
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"URL"
  }
  wimp_icon {
    extent:112,-120,532,-68
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:""
    text.size:1024
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:304,-200,436,-148
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Abbruch"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:456,-208,588,-140
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"OK"
    text.size:8
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:540,-116,584,-72
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:13
    text_and_sprite.validation:"R5;sgright,pgright"
  }
}

wimp_window {
  template_name:"new_folder"
  visible:480,954,1080,1114
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_FULL_SIZE | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-160,600,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:600
  ymin:160
  text.text:""
  text.size:21
  text.validation:""
  wimp_icon {
    extent:12,-56,108,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Name"
  }
  wimp_icon {
    extent:112,-60,588,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:""
    text.size:128
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:304,-140,436,-88
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Abbruch"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:456,-148,588,-80
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"OK"
    text.size:8
    text.validation:"R6,3"
  }
}

wimp_window {
  template_name:"objectinfo"
  visible:272,900,1060,1088
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_FULL_SIZE | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-188,788,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:wimp_BUTTON_CLICK
  sprite_area:&1
  xmin:788
  ymin:188
  text.text:"Über das Objekt"
  text.size:20
  text.validation:""
  wimp_icon {
    extent:204,-60,780,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:64
    text.validation:"R2"
  }
  wimp_icon {
    extent:204,-120,780,-68
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:64
    text.validation:"R2"
  }
  wimp_icon {
    extent:204,-180,780,-128
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:64
    text.validation:"R2"
  }
  wimp_icon {
    extent:12,-80,84,-12
    icon_flags:wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    sprite.id:"file_faf"
    sprite.size:*
    sprite.area:&1
  }
  wimp_icon {
    extent:124,-116,200,-72
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Ziel"
  }
  wimp_icon {
    extent:136,-176,200,-132
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Typ"
  }
  wimp_icon {
    extent:128,-56,200,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"URL"
  }
}

wimp_window {
  template_name:"open_url"
  visible:438,126,1238,282
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_FULL_SIZE | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-156,800,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:0
  ymin:0
  text.text:"Webseite öffnen"
  text.size:25
  text.validation:""
  wimp_icon {
    extent:20,-56,92,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"URL"
  }
  wimp_icon {
    extent:96,-60,736,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:""
    text.size:1
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:504,-136,632,-84
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Abbruch"
    text.size:21
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:656,-144,788,-76
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Öffnen"
    text.size:8
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:744,-56,788,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:13
    text_and_sprite.validation:"R5;sgright,pgright"
  }
}

wimp_window {
  template_name:"pageinfo"
  visible:576,224,1368,472
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_FULL_SIZE | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-248,792,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:wimp_BUTTON_CLICK
  sprite_area:&1
  xmin:792
  ymin:248
  text.text:"Über das Dokument"
  text.size:20
  text.validation:""
  wimp_icon {
    extent:208,-60,784,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:64
    text.validation:"R2"
  }
  wimp_icon {
    extent:208,-120,784,-68
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:64
    text.validation:"R2"
  }
  wimp_icon {
    extent:208,-180,784,-128
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:64
    text.validation:"R2"
  }
  wimp_icon {
    extent:208,-240,784,-188
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:64
    text.validation:"R2"
  }
  wimp_icon {
    extent:12,-80,84,-12
    icon_flags:wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    sprite.id:"file_faf"
    sprite.size:*
    sprite.area:&1
  }
  wimp_icon {
    extent:132,-116,204,-72
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"URL"
  }
  wimp_icon {
    extent:48,-176,204,-132
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Kodierung"
  }
  wimp_icon {
    extent:140,-236,204,-192
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Typ"
  }
  wimp_icon {
    extent:112,-56,204,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Titel"
  }
}

wimp_window {
  template_name:"print"
  visible:1204,134,1804,706
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_FULL_SIZE | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-572,600,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:600
  ymin:572
  text.text:"kein Drucker"
  text.size:20
  text.validation:""
  wimp_icon {
    extent:12,-176,588,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-100,504,-56
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:1
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Ende der Web-Seite"
    text_and_sprite.size:27
    text_and_sprite.validation:"Sradiooff,radioon"
  }
  wimp_icon {
    extent:32,-152,492,-108
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:1
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:6
    text_and_sprite.validation:"Sradiooff,radioon"
  }
  wimp_icon {
    extent:84,-156,164,-104
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"1"
    text.size:3
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:176,-148,208,-116
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:212,-148,244,-116
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:248,-152,476,-108
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Seiten"
    text.size:18
    text.validation:""
  }
  wimp_icon {
    extent:12,-236,452,-192
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Vordergrundbilder zeigen"
    text_and_sprite.size:*
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:12,-288,452,-244
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Hintergrundbilder zeigen"
    text_and_sprite.size:*
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:12,-340,420,-296
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"im Hintergrund drucken"
    text_and_sprite.size:*
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:12,-404,196,-360
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Portrait"
    text_and_sprite.size:*
    text_and_sprite.validation:"Sradiooff,radioon"
  }
  wimp_icon {
    extent:12,-452,228,-408
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Landschaft"
    text_and_sprite.size:*
    text_and_sprite.validation:"Sradiooff,radioon"
  }
  wimp_icon {
    extent:432,-456,512,-404
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"1"
    text.size:3
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:524,-448,556,-416
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:556,-448,588,-416
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:284,-552,416,-500
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Abbruch"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:440,-560,588,-492
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Drucken"
    text.size:*
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:320,-452,428,-408
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Kopien"
  }
  wimp_icon {
    extent:-4,-480,608,-472
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R2"
  }
  wimp_icon {
    extent:32,-52,364,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Druck beenden nach "
    text_and_sprite.size:*
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:252,-400,596,-356
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Text immer schwarz"
    text_and_sprite.size:24
    text_and_sprite.validation:"Soptoff,opton"
  }
}

wimp_window {
  template_name:"query"
  visible:426,1082,1226,1326
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_FULL_SIZE | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_LIGHT_GREY
  extra_flags:
  extent:0,-244,800,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:0
  ymin:0
  text.text:"Sicherheitsabfrage von NetSurf"
  text.size:*
  text.validation:""
  wimp_icon {
    extent:92,-148,792,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Message"
    text.size:300
    text.validation:"R2;L"
  }
  wimp_icon {
    extent:636,-232,788,-164
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"012345678901234567"
    text.size:*
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:504,-224,620,-172
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"012345678901234567"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:16,-224,132,-172
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Hilfe"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:12,-80,80,-12
    icon_flags:wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    sprite_only:"!netsurf"
  }
}

wimp_window {
  template_name:"saveas"
  visible:618,322,950,570
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_FULL_SIZE | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-248,332,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:0
  ymin:0
  text_only:"Abspeichern"
  wimp_icon {
    extent:132,-84,200,-16
    icon_flags:wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK_DRAG
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    sprite.id:"file_faf"
    sprite.size:13
    sprite.area:&1
  }
  wimp_icon {
    extent:8,-152,324,-96
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:""
    text.size:256
    text.validation:"Pptr_write"
  }
  wimp_icon {
    extent:172,-236,320,-168
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Sichern"
    text.size:*
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:20,-228,148,-176
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Abbruch"
    text.size:*
    text.validation:"R5,3"
  }
}

wimp_window {
  template_name:"search"
  visible:384,780,1028,1024
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_FULL_SIZE | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-244,644,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:644
  ymin:244
  text.text:"Text suchen"
  text.size:*
  text.validation:""
  wimp_icon {
    extent:96,-60,580,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:""
    text.size:32
    text.validation:"KN;Pptr_write"
  }
  wimp_icon {
    extent:96,-116,352,-72
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Groß/klein"
    text_and_sprite.size:15
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:500,-228,632,-160
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"vor"
    text.size:10
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:348,-220,484,-168
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"zurück"
    text.size:9
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:204,-220,332,-168
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Abbruch"
    text.size:12
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:16,-216,196,-172
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Not found"
    text.size:*
    text.validation:""
  }
  wimp_icon {
    extent:-8,-148,652,-140
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R2"
  }
  wimp_icon {
    extent:16,-56,92,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Text"
  }
  wimp_icon {
    extent:588,-56,632,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_ICON_SHADED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:13
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:352,-116,580,-72
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Alle zeigen"
    text_and_sprite.size:*
    text_and_sprite.validation:"Soptoff,opton"
  }
}

wimp_window {
  template_name:"theme_inst"
  visible:384,134,1184,378
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_FULL_SIZE | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-244,800,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:0
  ymin:0
  text.text:"NetSurf Themen-Installation"
  text.size:*
  text.validation:""
  wimp_icon {
    extent:92,-148,792,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Message"
    text.size:300
    text.validation:"R2;L"
  }
  wimp_icon {
    extent:540,-232,788,-164
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Installieren"
    text.size:*
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:394,-224,522,-172
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Abbruch"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:12,-80,80,-12
    icon_flags:wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    sprite_only:"!netsurf"
  }
}

wimp_window {
  template_name:"tooltip"
  visible:884,620,1148,656
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-36,2000,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED
  work_flags:
  sprite_area:&1
  xmin:0
  ymin:0
  text_only:"<Untitled>"
  wimp_icon {
    extent:0,-40,300,4
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_ICON_SELECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Kommentar"
    text.size:256
    text.validation:""
  }
}

wimp_window {
  template_name:"tree"
  visible:530,654,1042,954
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_SCROLL_REPEAT | wimp_WINDOW_IGNORE_XEXTENT | wimp_WINDOW_IGNORE_YEXTENT | wimp_WINDOW_BACK_ICON | wimp_WINDOW_CLOSE_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_TOGGLE_ICON | wimp_WINDOW_VSCROLL | wimp_WINDOW_SIZE_ICON | wimp_WINDOW_HSCROLL | wimp_WINDOW_NEW_FORMAT | wimp_WINDOW_NO_BOUNDS
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_TRANSPARENT
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-880,1236,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:wimp_BUTTON_DOUBLE_CLICK_DRAG
  sprite_area:&1
  xmin:0
  ymin:0
  text.text:""
  text.size:64
  text.validation:""
}

wimp_window {
  template_name:"url_suggest"
  visible:320,390,1102,684
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_NO_BOUNDS | wimp_WINDOW_IGNORE_XEXTENT | wimp_WINDOW_IGNORE_YEXTENT | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_TRANSPARENT
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-65536,65536,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED
  work_flags:wimp_BUTTON_CLICK
  sprite_area:&1
  xmin:0
  ymin:0
  text_only:"<Untitled>"
}

wimp_window {
  template_name:"warning"
  visible:320,524,1120,768
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_FULL_SIZE | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-244,800,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:0
  ymin:0
  text.text:"Warnung von NetSurf"
  text.size:21
  text.validation:""
  wimp_icon {
    extent:92,-148,792,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Message"
    text.size:300
    text.validation:"R2;L"
  }
  wimp_icon {
    extent:624,-232,788,-164
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Weiter"
    text.size:9
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:480,-224,600,-172
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Hilfe"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:12,-80,80,-12
    icon_flags:wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    sprite_only:"!netsurf"
  }
}

wimp_window {
  template_name:"zoom"
  visible:694,830,1142,1054
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_FULL_SIZE | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-224,448,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:448
  ymin:224
  text.text:"Ansicht skalieren"
  text.size:*
  text.validation:""
  wimp_icon {
    extent:8,-56,104,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Größe"
  }
  wimp_icon {
    extent:108,-60,208,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"100"
    text.size:5
    text.validation:"Pptr_write;KTA;A0-9."
  }
  wimp_icon {
    extent:220,-52,252,-20
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"R5;sdown,pdown"
  }
  wimp_icon {
    extent:252,-52,284,-20
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"R5;sup,pup"
  }
  wimp_icon {
    extent:288,-56,328,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_HCENTRED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"%"
  }
  wimp_icon {
    extent:108,-112,420,-68
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Frames skalieren"
    text_and_sprite.size:20
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:-4,-132,548,-124
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R2"
  }
  wimp_icon {
    extent:84,-204,216,-152
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Abbruch"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:240,-212,436,-144
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Skalieren"
    text.size:*
    text.validation:"R6,3"
  }
}

wimp_window {
  template_name:"con_inter"
  visible:1094,146,1838,918
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_FULL_SIZE | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-772,744,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:744
  ymin:584
  text_only:"Nützliches"
  wimp_icon {
    extent:16,-168,728,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-52,492,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Downloading / saving files "
    text_and_sprite.size:*
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:32,-92,696,-48
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Erweiterungen beim Speichern entfernen"
    text_and_sprite.size:*
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:32,-152,676,-108
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"vor Überschreiben von Dateien fragen"
    text_and_sprite.size:46
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:16,-344,728,-200
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:36,-224,496,-180
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Interactive features "
    text_and_sprite.size:*
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:32,-268,744,-224
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"aktuellste URLs beim Tippen anzeigen"
    text_and_sprite.size:42
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:32,-328,872,-284
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"URLs in lokaler History einblenden"
    text_and_sprite.size:44
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:16,-468,728,-372
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:36,-400,240,-356
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Thumbnails "
    text_and_sprite.size:23
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:32,-452,648,-408
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Thumbnails zeigen beim Iconisieren"
    text_and_sprite.size:42
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:24,-740,188,-688
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Standard"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:360,-740,524,-688
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Abbruch"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:540,-748,724,-680
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"OK"
    text.size:4
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:16,-660,728,-492
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:36,-520,240,-476
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Hotlist"
    text_and_sprite.size:23
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:32,-572,728,-528
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Use external hotlist apps when available"
    text_and_sprite.size:*
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:28,-640,232,-588
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Hotlist path"
    text.size:*
    text.validation:""
  }
  wimp_icon {
    extent:232,-640,708,-588
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"Writable icon"
    text.size:256
    text.validation:"Pptr_write;Kta"
  }
}

wimp_window {
  template_name:"con_secure"
  visible:440,540,1032,904
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_FULL_SIZE | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-364,592,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:592
  ymin:364
  text_only:"Sicherheit"
  wimp_icon {
    extent:16,-120,576,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-52,364,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Cross-site privacy "
    text_and_sprite.size:*
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:32,-96,568,-52
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Seitenreferenzen senden"
    text_and_sprite.size:31
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:16,-252,576,-148
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-176,316,-132
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Site history "
    text_and_sprite.size:18
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:32,-224,172,-180
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"behalten"
  }
  wimp_icon {
    extent:184,-228,344,-176
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"12"
    text.size:4
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:358,-216,390,-184
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:390,-220,422,-188
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:434,-224,510,-180
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Tage"
  }
  wimp_icon {
    extent:24,-336,188,-284
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Standard"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:208,-336,372,-284
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Abbruch"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:388,-344,572,-276
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"OK"
    text.size:4
    text.validation:"R6,3"
  }
}

wimp_window {
  template_name:"con_connect"
  visible:902,402,1562,1070
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_FULL_SIZE | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-668,660,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:660
  ymin:668
  text_only:"Verbindung"
  wimp_icon {
    extent:16,-304,644,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:28,-52,264,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" HTTP Proxy "
    text_and_sprite.size:15
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:12,-104,184,-60
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Proxytyp"
  }
  wimp_icon {
    extent:188,-108,572,-56
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:32
    text.validation:"R2"
  }
  wimp_icon {
    extent:580,-104,624,-60
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:108,-164,184,-120
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Host"
    text.size:*
    text.validation:""
  }
  wimp_icon {
    extent:188,-168,504,-116
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"myhost.proxy"
    text.size:255
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:500,-164,528,-120
    icon_flags:wimp_ICON_TEXT | wimp_ICON_HCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:":"
    text.size:*
    text.validation:""
  }
  wimp_icon {
    extent:524,-168,628,-116
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"8080"
    text.size:8
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:36,-224,184,-180
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Username"
    text.size:*
    text.validation:""
  }
  wimp_icon {
    extent:188,-228,628,-176
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"k1dd13"
    text.size:64
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:36,-284,184,-240
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Passwort"
    text.size:*
    text.validation:""
  }
  wimp_icon {
    extent:188,-288,628,-236
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"1337"
    text.size:64
    text.validation:"Pptr_write;Kta;D*"
  }
  wimp_icon {
    extent:16,-552,644,-332
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-360,268,-316
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Fetching "
    text_and_sprite.size:15
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:52,-412,340,-368
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Fetches maximal"
    text.size:18
    text.validation:""
  }
  wimp_icon {
    extent:344,-416,552,-364
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"99"
    text.size:*
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:560,-408,592,-376
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:592,-408,624,-376
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:56,-472,340,-428
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Fetches pro Host"
    text.size:18
    text.validation:""
  }
  wimp_icon {
    extent:344,-476,552,-424
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"99"
    text.size:4
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:560,-468,596,-436
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:592,-468,624,-436
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:32,-532,340,-488
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Verbindungen cachen"
    text.size:22
    text.validation:""
  }
  wimp_icon {
    extent:344,-536,552,-484
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"99"
    text.size:4
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:560,-528,596,-496
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:592,-528,624,-496
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:24,-640,188,-588
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Standard"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:276,-640,440,-588
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Abbruch"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:456,-648,640,-580
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"OK"
    text.size:4
    text.validation:"R6,3"
  }
}

wimp_window {
  template_name:"con_content"
  visible:1404,424,2044,924
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_FULL_SIZE | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-500,640,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:640
  ymin:452
  text_only:"Content"
  wimp_icon {
    extent:16,-272,624,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-52,492,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Content blocking "
    text_and_sprite.size:29
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:32,-100,436,-56
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Werbung unterdrücken"
    text_and_sprite.size:39
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:32,-152,528,-108
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Pop-Up Fenster abschalten"
    text_and_sprite.size:46
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:32,-256,496,-212
#ifdef WITH_PLUGIN
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
#else
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_DELETED | wimp_BUTTON_RADIO
#endif
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Plugins nicht benutzen"
    text_and_sprite.size:42
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:16,-384,624,-292
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-320,492,-276
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Link targets "
    text_and_sprite.size:29
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:32,-368,612,-324
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Links dürfen neue Fenster öffnen"
    text_and_sprite.size:35
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:24,-468,188,-416
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Standard"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:256,-468,420,-416
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Abbruch"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:436,-476,620,-408
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"OK"
    text.size:4
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:32,-204,376,-160
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Disable JavaScript"
    text_and_sprite.size:19
    text_and_sprite.validation:"Soptoff,opton"
  }
}







netsurf-vince/pdf/frontends/riscos/templates/en

Template:

wimp_window {
  template_name:"configure"
  visible:378,966,1050,1126
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_BACK_ICON | wimp_WINDOW_CLOSE_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_TOGGLE_ICON | wimp_WINDOW_VSCROLL | wimp_WINDOW_SIZE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_LIGHT_GREY
  extra_flags:
  extent:0,-880,1236,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:4
  ymin:160
  text.text:"NetSurf configuration"
  text.size:*
  text.validation:""
}

wimp_window {
  template_name:"con_cache"
  visible:184,682,772,1110
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-428,588,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED
  work_flags:
  sprite_area:&1
  xmin:588
  ymin:240
  text_only:"Cache"
  wimp_icon {
    extent:16,-124,568,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-52,268,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Memory cache "
    text_and_sprite.size:*
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:44,-104,164,-60
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Size"
    text.size:13
    text.validation:""
  }
  wimp_icon {
    extent:168,-108,336,-56
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"512.0"
    text.size:10
    text.validation:"Pptr_write;Kta;A0-9."
  }
  wimp_icon {
    extent:352,-100,384,-68
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:384,-100,416,-68
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:424,-104,480,-60
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"MB"
  }
  wimp_icon {
    extent:16,-312,568,-152
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-180,268,-136
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Disc cache "
    text_and_sprite.size:*
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:44,-232,164,-188
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Size"
    text.size:13
    text.validation:""
  }
  wimp_icon {
    extent:168,-236,336,-184
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"512"
    text.size:10
    text.validation:"Pptr_write;Kta;A0-9"
  }
  wimp_icon {
    extent:352,-228,384,-196
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:384,-228,416,-196
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:424,-232,480,-192
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"MB"
  }
  wimp_icon {
    extent:44,-292,164,-248
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Expiry"
    text.size:13
    text.validation:""
  }
  wimp_icon {
    extent:168,-296,336,-244
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"512"
    text.size:10
    text.validation:"Pptr_write;Kta;A0-9"
  }
  wimp_icon {
    extent:352,-288,384,-256
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:384,-288,416,-256
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:424,-292,500,-252
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"days"
  }
  wimp_icon {
    extent:24,-396,188,-344
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Default"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:204,-396,368,-344
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Cancel"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:384,-404,568,-336
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Set"
    text.size:*
    text.validation:"R6,3"
  }
}

wimp_window {
  template_name:"con_fonts"
  visible:558,802,1282,1526
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-724,724,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED
  work_flags:
  sprite_area:&1
  xmin:712
  ymin:724
  text_only:"Fonts"
  wimp_icon {
    extent:16,-424,704,-28
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-52,236,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Font faces "
    text_and_sprite.size:*
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:28,-104,200,-60
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Sans-serif"
  }
  wimp_icon {
    extent:204,-108,628,-56
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:640,-104,684,-60
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:108,-164,200,-120
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Serif"
  }
  wimp_icon {
    extent:204,-168,628,-116
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:640,-164,684,-120
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:36,-224,200,-180
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Monospace"
  }
  wimp_icon {
    extent:204,-228,628,-176
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:640,-224,684,-180
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:13
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:76,-284,200,-240
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Cursive"
  }
  wimp_icon {
    extent:204,-288,628,-236
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:640,-284,684,-240
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:72,-344,200,-300
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Fantasy"
  }
  wimp_icon {
    extent:204,-348,628,-296
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:640,-344,684,-300
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:76,-404,200,-360
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Default"
  }
  wimp_icon {
    extent:204,-408,628,-356
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:640,-404,684,-360
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:16,-612,704,-452
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-480,220,-436
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Font size "
    text_and_sprite.size:*
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:76,-532,200,-488
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Default"
  }
  wimp_icon {
    extent:204,-536,372,-484
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"12.3"
    text.size:10
    text.validation:"Pptr_write;Kta;A0-9."
  }
  wimp_icon {
    extent:388,-528,420,-496
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:420,-528,452,-496
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:460,-532,500,-488
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"pt"
  }
  wimp_icon {
    extent:52,-592,200,-548
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Minimum"
  }
  wimp_icon {
    extent:204,-596,372,-544
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"12.3"
    text.size:10
    text.validation:"Pptr_write;Kta;A0-9."
  }
  wimp_icon {
    extent:388,-588,420,-556
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:420,-588,452,-556
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:460,-592,500,-548
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"pt"
  }
  wimp_icon {
    extent:24,-696,188,-644
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Default"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:340,-696,504,-644
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Cancel"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:520,-704,704,-636
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Set"
    text.size:*
    text.validation:"R6,3"
  }
}

wimp_window {
  template_name:"con_home"
  visible:808,592,1608,888
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-296,800,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED
  work_flags:
  sprite_area:&1
  xmin:800
  ymin:296
  text_only:"Home page"
  wimp_icon {
    extent:16,-184,784,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-52,284,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Home page "
    text_and_sprite.size:16
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:40,-108,120,-64
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"URL"
  }
  wimp_icon {
    extent:124,-112,712,-60
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:""
    text.size:128
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:720,-108,764,-64
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:13
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:124,-164,676,-120
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_SELECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Open browser window on start-up"
    text_and_sprite.size:*
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:24,-264,188,-212
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Default"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:420,-264,584,-212
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Cancel"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:600,-272,784,-204
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Set"
    text.size:*
    text.validation:"R6,3"
  }
}

wimp_window {
  template_name:"con_image"
  visible:1488,822,2164,1410
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-588,676,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED
  work_flags:
  sprite_area:&1
  xmin:676
  ymin:588
  text_only:"Images"
  wimp_icon {
    extent:16,-292,660,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-52,284,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Image quality "
    text_and_sprite.size:*
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:28,-108,204,-64
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Foreground"
  }
  wimp_icon {
    extent:208,-112,592,-60
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Error diffused"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:600,-108,644,-64
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:13
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:24,-168,204,-124
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Background"
  }
  wimp_icon {
    extent:208,-172,592,-120
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Error diffused"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:600,-168,644,-124
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:13
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:32,-276,644,-180
    icon_flags:wimp_ICON_BORDER
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
  }
  wimp_icon {
    extent:16,-476,660,-320
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-348,236,-304
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Animations "
    text_and_sprite.size:16
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:212,-460,556,-416
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Disable animations"
    text_and_sprite.size:*
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:24,-560,188,-508
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Default"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:292,-560,456,-508
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Cancel"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:472,-568,656,-500
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Set"
    text.size:*
    text.validation:"R6,3"
  }
}

wimp_window {
  template_name:"con_inter"
  visible:2320,436,3164,1220
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_FULL_SIZE | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-784,844,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:744
  ymin:584
  text_only:"Interface"
  wimp_icon {
    extent:16,-168,820,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-52,492,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Downloading / saving files "
    text_and_sprite.size:*
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:32,-100,680,-56
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Strip filename extensions when saving"
    text_and_sprite.size:39
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:32,-152,808,-108
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Request confirmation before overwriting files"
    text_and_sprite.size:*
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:16,-344,820,-200
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:36,-224,496,-180
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Interactive features "
    text_and_sprite.size:*
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:32,-276,744,-232
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Display recently visited URLs as you type"
    text_and_sprite.size:*
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:32,-328,776,-284
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Hover URLs by the pointer for local history"
    text_and_sprite.size:*
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:16,-468,820,-372
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:36,-400,240,-356
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Thumbnails "
    text_and_sprite.size:23
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:32,-452,648,-408
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Use thumbnails for iconised windows"
    text_and_sprite.size:42
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:24,-748,188,-696
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Default"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:456,-748,620,-696
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Cancel"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:636,-756,820,-688
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Set"
    text.size:*
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:16,-664,820,-496
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:36,-524,240,-480
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Hotlist"
    text_and_sprite.size:23
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:32,-576,728,-532
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Use external hotlist apps when available"
    text_and_sprite.size:*
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:28,-644,232,-592
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Hotlist path"
    text.size:*
    text.validation:""
  }
  wimp_icon {
    extent:232,-644,800,-592
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"Writable icon"
    text.size:256
    text.validation:"Pptr_write;Kta"
  }
}

wimp_window {
  template_name:"con_lang"
  visible:1574,956,2318,1256
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-300,744,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED
  work_flags:
  sprite_area:&1
  xmin:744
  ymin:300
  text_only:"Language"
  wimp_icon {
    extent:16,-188,728,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-52,284,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Language "
    text_and_sprite.size:16
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:48,-108,204,-64
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Interface"
  }
  wimp_icon {
    extent:208,-112,660,-60
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"1337"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:668,-108,712,-64
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:13
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:44,-168,204,-124
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Web pages"
  }
  wimp_icon {
    extent:208,-172,660,-120
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"8008135"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:668,-168,712,-124
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:13
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:24,-272,188,-220
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Default"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:360,-272,524,-220
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Cancel"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:540,-280,724,-212
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Set"
    text.size:*
    text.validation:"R6,3"
  }
}

wimp_window {
  template_name:"con_theme"
  visible:410,38,1318,642
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-604,908,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED
  work_flags:
  sprite_area:&1
  xmin:640
  ymin:604
  text_only:"Themes"
  wimp_icon {
    extent:16,-492,892,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-52,332,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Available themes "
    text_and_sprite.size:*
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:24,-576,188,-524
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Default"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:524,-576,688,-524
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Cancel"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:704,-584,888,-516
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Set"
    text.size:*
    text.validation:"R6,3"
  }
}

wimp_window {
  template_name:"download"
  visible:486,610,1394,890
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_BACK_ICON | wimp_WINDOW_CLOSE_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-280,908,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:80
  ymin:28
  text.text:"NetSurf Download"
  text.size:*
  text.validation:""
  wimp_icon {
    extent:420,-84,488,-16
    icon_flags:wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK_DRAG
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    sprite.id:"file_ddc"
    sprite.size:*
    sprite.area:&1
  }
  wimp_icon {
    extent:204,-152,900,-100
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"http://netsurf.sourceforge.net/netsurf.zip"
    text.size:*
    text.validation:"R2"
  }
  wimp_icon {
    extent:204,-212,900,-160
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"netsurf"
    text.size:*
    text.validation:"Pptr_write"
  }
  wimp_icon {
    extent:204,-212,900,-160
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"ADFS::A7000+.$.netsurf"
    text.size:*
    text.validation:"R2"
  }
  wimp_icon {
    extent:8,-272,900,-220
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R2"
  }
  wimp_icon {
    extent:12,-268,296,-224
    icon_flags:wimp_ICON_FILLED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_CREAM
  }
  wimp_icon {
    extent:12,-268,896,-224
    icon_flags:wimp_ICON_TEXT | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"84.4KB of 1.1MB  �  26.6KB/s  �  0:39 remaining"
    text.size:*
    text.validation:""
  }
  wimp_icon {
    extent:92,-148,200,-104
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Source"
  }
  wimp_icon {
    extent:12,-208,200,-164
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Destination"
  }
}

wimp_window {
  template_name:"history"
  visible:252,388,1152,808
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_SCROLL_REPEAT | wimp_WINDOW_BACK_ICON | wimp_WINDOW_CLOSE_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_TOGGLE_ICON | wimp_WINDOW_VSCROLL | wimp_WINDOW_SIZE_ICON | wimp_WINDOW_HSCROLL | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_WHITE
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-880,1236,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:wimp_BUTTON_CLICK
  sprite_area:&1
  xmin:0
  ymin:0
  text.text:"History"
  text.size:*
  text.validation:""
}

wimp_window {
  template_name:"corepginfo"
  visible:252,388,1152,808
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_SCROLL_REPEAT | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_WHITE
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-880,1236,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:wimp_BUTTON_CLICK
  sprite_area:&1
  xmin:0
  ymin:0
  text.text:"Page Info"
  text.size:*
  text.validation:""
}

wimp_window {
  template_name:"info"
  visible:752,452,1372,700
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_CREAM
  scroll_inner:wimp_COLOUR_ORANGE
  highlight_bg:wimp_COLOUR_LIGHT_GREY
  extra_flags:
  extent:0,-248,620,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
  work_flags:wimp_BUTTON_CLICK
  sprite_area:&1
  xmin:620
  ymin:248
  text.text:"About this program"
  text.size:*
  text.validation:""
  wimp_icon {
    extent:672,-200,848,-152
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_RED
    text_only:"OK"
  }
  wimp_icon {
    extent:152,-60,612,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK_DRAG
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"NetSurf"
    text.size:*
    text.validation:"R2"
  }
  wimp_icon {
    extent:152,-120,612,-68
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK_DRAG
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Open source web browser"
    text.size:*
    text.validation:"R2"
  }
  wimp_icon {
    extent:152,-180,612,-128
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK_DRAG
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"© NetSurf developers"
    text.size:40
    text.validation:"R2"
  }
  wimp_icon {
    extent:152,-240,612,-188
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK_DRAG
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"CVS test build"
    text.size:40
    text.validation:"R2"
  }
  wimp_icon {
    extent:52,-56,148,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Name"
  }
  wimp_icon {
    extent:24,-116,148,-72
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Purpose"
  }
  wimp_icon {
    extent:24,-176,148,-132
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Authors"
  }
  wimp_icon {
    extent:24,-236,148,-192
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Version"
  }
}

wimp_window {
  template_name:"new_entry"
  visible:480,660,1080,880
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-220,600,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:600
  ymin:220
  text.text:""
  text.size:32
  text.validation:""
  wimp_icon {
    extent:12,-56,108,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Name"
  }
  wimp_icon {
    extent:112,-60,588,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:""
    text.size:128
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:12,-116,108,-72
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"URL"
  }
  wimp_icon {
    extent:112,-120,532,-68
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:""
    text.size:1024
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:304,-200,432,-148
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Cancel"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:456,-208,588,-140
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"OK"
    text.size:8
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:540,-116,584,-72
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:13
    text_and_sprite.validation:"R5;sgright,pgright"
  }
}

wimp_window {
  template_name:"new_folder"
  visible:480,954,1080,1114
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-160,600,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:600
  ymin:160
  text.text:""
  text.size:21
  text.validation:""
  wimp_icon {
    extent:12,-56,108,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Name"
  }
  wimp_icon {
    extent:112,-60,588,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:""
    text.size:128
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:304,-140,432,-88
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Cancel"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:456,-148,588,-80
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"OK"
    text.size:8
    text.validation:"R6,3"
  }
}

wimp_window {
  template_name:"objectinfo"
  visible:428,292,1216,480
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-188,788,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:wimp_BUTTON_CLICK
  sprite_area:&1
  xmin:788
  ymin:188
  text.text:"About this object"
  text.size:20
  text.validation:""
  wimp_icon {
    extent:204,-60,780,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:64
    text.validation:"R2"
  }
  wimp_icon {
    extent:204,-120,780,-68
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:64
    text.validation:"R2"
  }
  wimp_icon {
    extent:204,-180,780,-128
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:64
    text.validation:"R2"
  }
  wimp_icon {
    extent:12,-80,84,-12
    icon_flags:wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    sprite.id:"file_faf"
    sprite.size:*
    sprite.area:&1
  }
  wimp_icon {
    extent:92,-116,200,-72
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Target"
  }
  wimp_icon {
    extent:120,-176,200,-132
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Type"
  }
  wimp_icon {
    extent:120,-56,200,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"URL"
  }
}

wimp_window {
  template_name:"open_url"
  visible:248,266,1048,422
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-156,800,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:0
  ymin:0
  text_only:"Open URL"
  wimp_icon {
    extent:12,-56,92,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"URL"
  }
  wimp_icon {
    extent:96,-60,736,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:""
    text.size:1
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:504,-136,632,-84
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Cancel"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:656,-144,788,-76
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Open"
    text.size:8
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:744,-56,788,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:13
    text_and_sprite.validation:"R5;sgright,pgright"
  }
}

wimp_window {
  template_name:"pageinfo"
  visible:310,528,1102,776
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-248,792,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:792
  ymin:248
  text.text:"About this document"
  text.size:*
  text.validation:""
  wimp_icon {
    extent:208,-60,784,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:64
    text.validation:"R2"
  }
  wimp_icon {
    extent:208,-120,784,-68
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:64
    text.validation:"R2"
  }
  wimp_icon {
    extent:208,-180,784,-128
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:64
    text.validation:"R2"
  }
  wimp_icon {
    extent:208,-240,784,-188
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:64
    text.validation:"R2"
  }
  wimp_icon {
    extent:12,-80,84,-12
    icon_flags:wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    sprite.id:"file_faf"
    sprite.size:*
    sprite.area:&1
  }
  wimp_icon {
    extent:124,-116,204,-72
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"URL"
  }
  wimp_icon {
    extent:60,-176,204,-132
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Encoding"
  }
  wimp_icon {
    extent:124,-236,204,-192
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Type"
  }
  wimp_icon {
    extent:112,-56,204,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Title"
  }
}

wimp_window {
  template_name:"print"
  visible:472,136,1132,708
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-572,700,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:600
  ymin:572
  text.text:"No Printer"
  text.size:20
  text.validation:""
  wimp_icon {
    extent:12,-176,652,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-100,504,-56
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:1
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"the bottom of the web page"
    text_and_sprite.size:*
    text_and_sprite.validation:"Sradiooff,radioon"
  }
  wimp_icon {
    extent:32,-152,492,-108
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:1
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:6
    text_and_sprite.validation:"Sradiooff,radioon"
  }
  wimp_icon {
    extent:84,-156,164,-104
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"1"
    text.size:3
    text.validation:"Pptr_write;Kta;A0-9"
  }
  wimp_icon {
    extent:176,-148,208,-116
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:208,-148,240,-116
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:244,-152,528,-108
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"sheets are filled"
    text.size:*
    text.validation:""
  }
  wimp_icon {
    extent:12,-236,420,-192
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Show foreground images"
    text_and_sprite.size:*
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:12,-288,420,-244
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Show background images"
    text_and_sprite.size:*
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:12,-340,372,-296
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Print in background"
    text_and_sprite.size:*
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:12,-404,180,-360
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_SELECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Upright"
    text_and_sprite.size:*
    text_and_sprite.validation:"Sradiooff,radioon"
  }
  wimp_icon {
    extent:12,-452,196,-408
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Sideways"
    text_and_sprite.size:*
    text_and_sprite.validation:"Sradiooff,radioon"
  }
  wimp_icon {
    extent:480,-456,560,-404
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"1"
    text.size:3
    text.validation:"Pptr_write;Kta;A0-9"
  }
  wimp_icon {
    extent:572,-448,604,-416
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:604,-448,636,-416
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:364,-552,492,-500
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Cancel"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:516,-560,648,-492
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Print"
    text.size:8
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:368,-452,476,-408
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Copies"
  }
  wimp_icon {
    extent:-16,-480,676,-472
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R2"
  }
  wimp_icon {
    extent:32,-48,364,-4
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" End printing after "
    text_and_sprite.size:*
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:232,-400,656,-356
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Print all text in black"
    text_and_sprite.size:*
    text_and_sprite.validation:"Soptoff,opton"
  }
}

wimp_window {
  template_name:"query"
  visible:142,562,942,806
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_LIGHT_GREY
  extra_flags:
  extent:0,-244,800,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:0
  ymin:0
  text.text:"Query from NetSurf"
  text.size:21
  text.validation:""
  wimp_icon {
    extent:92,-148,792,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Message"
    text.size:300
    text.validation:"R2;L"
  }
  wimp_icon {
    extent:604,-232,788,-164
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"012345678901234567"
    text.size:*
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:424,-224,588,-172
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"012345678901234567"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:16,-224,132,-172
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Help"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:12,-80,80,-12
    icon_flags:wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    sprite_only:"!netsurf"
  }
}

wimp_window {
  template_name:"saveas"
  visible:824,676,1140,924
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_BOUNDED_ONCE | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-248,316,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:308
  ymin:244
  text_only:"Save as"
  wimp_icon {
    extent:124,-84,192,-16
    icon_flags:wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK_DRAG
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    sprite.id:"file_faf"
    sprite.size:13
    sprite.area:&1
  }
  wimp_icon {
    extent:8,-152,308,-100
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:""
    text.size:256
    text.validation:"Pptr_write"
  }
  wimp_icon {
    extent:172,-236,304,-168
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Save"
    text.size:*
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:20,-228,148,-176
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Cancel"
    text.size:*
    text.validation:"R5,3"
  }
}

wimp_window {
  template_name:"search"
  visible:1036,684,1680,928
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-244,644,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:644
  ymin:244
  text.text:"Find text"
  text.size:*
  text.validation:""
  wimp_icon {
    extent:96,-60,580,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:""
    text.size:32
    text.validation:"KN;Pptr_write"
  }
  wimp_icon {
    extent:96,-116,376,-72
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Case sensitive"
    text_and_sprite.size:*
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:500,-228,632,-160
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Next"
    text.size:10
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:348,-220,484,-168
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Previous"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:204,-220,332,-168
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Cancel"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:16,-216,196,-172
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Not found"
    text.size:*
    text.validation:""
  }
  wimp_icon {
    extent:-8,-148,652,-140
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R2"
  }
  wimp_icon {
    extent:16,-56,92,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Find"
  }
  wimp_icon {
    extent:588,-56,632,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_ICON_SHADED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:13
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:408,-116,592,-72
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Show all"
    text_and_sprite.size:*
    text_and_sprite.validation:"Soptoff,opton"
  }
}

wimp_window {
  template_name:"theme_inst"
  visible:374,590,1174,834
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-244,800,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:800
  ymin:244
  text.text:"NetSurf theme installer"
  text.size:*
  text.validation:""
  wimp_icon {
    extent:92,-148,792,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Message"
    text.size:300
    text.validation:"R2;L"
  }
  wimp_icon {
    extent:640,-232,788,-164
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Install"
    text.size:*
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:488,-224,616,-172
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Cancel"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:12,-80,80,-12
    icon_flags:wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    sprite_only:"!netsurf"
  }
}

wimp_window {
  template_name:"tooltip"
  visible:884,620,1148,656
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_BOUNDED_ONCE | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-36,2000,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED
  work_flags:
  sprite_area:&1
  xmin:0
  ymin:0
  text_only:"<Untitled>"
  wimp_icon {
    extent:0,-40,300,4
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Comment"
    text.size:256
    text.validation:""
  }
}

wimp_window {
  template_name:"tree"
  visible:530,654,1042,954
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_SCROLL_REPEAT | wimp_WINDOW_IGNORE_XEXTENT | wimp_WINDOW_IGNORE_YEXTENT | wimp_WINDOW_BOUNDED_ONCE | wimp_WINDOW_BACK_ICON | wimp_WINDOW_CLOSE_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_TOGGLE_ICON | wimp_WINDOW_VSCROLL | wimp_WINDOW_SIZE_ICON | wimp_WINDOW_HSCROLL | wimp_WINDOW_NEW_FORMAT | wimp_WINDOW_NO_BOUNDS
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_TRANSPARENT
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-880,1236,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:wimp_BUTTON_DOUBLE_CLICK_DRAG
  sprite_area:&1
  xmin:0
  ymin:0
  text.text:""
  text.size:64
  text.validation:""
}

wimp_window {
  template_name:"url_suggest"
  visible:320,390,1102,684
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_NO_BOUNDS | wimp_WINDOW_IGNORE_XEXTENT | wimp_WINDOW_IGNORE_YEXTENT | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_TRANSPARENT
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-65536,65536,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED
  work_flags:wimp_BUTTON_CLICK
  sprite_area:&1
  xmin:0
  ymin:0
  text_only:"<Untitled>"
}

wimp_window {
  template_name:"warning"
  visible:320,850,1120,1094
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_BOUNDED_ONCE | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-244,800,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:0
  ymin:0
  text.text:"Warning from NetSurf"
  text.size:*
  text.validation:""
  wimp_icon {
    extent:92,-148,792,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Message"
    text.size:300
    text.validation:"R2;L"
  }
  wimp_icon {
    extent:608,-232,788,-164
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Continue"
    text.size:*
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:484,-224,584,-172
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Help"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:12,-80,80,-12
    icon_flags:wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    sprite_only:"!netsurf"
  }
}

wimp_window {
  template_name:"zoom"
  visible:182,356,630,578
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_BOUNDED_ONCE | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-224,448,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED
  work_flags:
  sprite_area:&1
  xmin:448
  ymin:220
  text_only:"Scale view"
  wimp_icon {
    extent:8,-56,100,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Scale"
  }
  wimp_icon {
    extent:104,-60,204,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"100"
    text.size:5
    text.validation:"Pptr_write;KTA;A0-9."
  }
  wimp_icon {
    extent:216,-52,248,-20
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"R5;sdown,pdown"
  }
  wimp_icon {
    extent:248,-52,280,-20
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"R5;sup,pup"
  }
  wimp_icon {
    extent:284,-56,324,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_HCENTRED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"%"
  }
  wimp_icon {
    extent:104,-112,416,-68
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Scale all frames"
    text_and_sprite.size:20
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:-4,-132,716,-124
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R2"
  }
  wimp_icon {
    extent:164,-204,292,-152
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Cancel"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:308,-212,440,-144
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Scale"
    text.size:*
    text.validation:"R6,3"
  }
}

wimp_window {
  template_name:"con_secure"
  visible:1590,788,2182,1152
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-364,592,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED
  work_flags:
  sprite_area:&1
  xmin:592
  ymin:364
  text_only:"Security"
  wimp_icon {
    extent:16,-120,576,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-52,364,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Cross-site privacy "
    text_and_sprite.size:*
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:32,-104,568,-60
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Send site referral information"
    text_and_sprite.size:*
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:16,-252,576,-148
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-176,316,-132
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Site history "
    text_and_sprite.size:18
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:24,-228,164,-184
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Duration"
  }
  wimp_icon {
    extent:168,-232,336,-180
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"12"
    text.size:4
    text.validation:"Pptr_write;Kta;A0-9"
  }
  wimp_icon {
    extent:352,-224,384,-192
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:384,-224,416,-192
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:424,-228,500,-184
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"days"
  }
  wimp_icon {
    extent:24,-336,188,-284
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Default"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:208,-336,372,-284
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Cancel"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:388,-344,572,-276
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Set"
    text.size:*
    text.validation:"R6,3"
  }
}

wimp_window {
  template_name:"con_content"
  visible:1248,854,1912,1354
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_FULL_SIZE | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-500,664,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:640
  ymin:452
  text_only:"Content"
  wimp_icon {
    extent:16,-272,644,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-52,492,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Content blocking "
    text_and_sprite.size:29
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:32,-100,392,-56
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Hide advertisements"
    text_and_sprite.size:39
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:32,-152,440,-108
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Disable pop-up windows"
    text_and_sprite.size:46
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:32,-256,344,-212
#ifdef WITH_PLUGIN
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
#else
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_DELETED | wimp_BUTTON_RADIO
#endif
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Disable plug-ins"
    text_and_sprite.size:42
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:16,-384,644,-292
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-320,492,-276
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Link targets "
    text_and_sprite.size:29
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:32,-368,632,-324
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Allow links to open in new windows"
    text_and_sprite.size:*
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:24,-468,188,-416
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Default"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:280,-468,444,-416
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Cancel"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:460,-476,644,-408
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Set"
    text.size:*
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:32,-204,376,-160
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Disable JavaScript"
    text_and_sprite.size:19
    text_and_sprite.validation:"Soptoff,opton"
  }
}

wimp_window {
  template_name:"con_connect"
  visible:1328,566,2008,1234
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-668,680,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED
  work_flags:
  sprite_area:&1
  xmin:660
  ymin:668
  text_only:"Connection"
  wimp_icon {
    extent:16,-304,664,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:28,-52,232,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" HTTP Proxy "
    text_and_sprite.size:15
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:32,-104,204,-60
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Proxy type"
  }
  wimp_icon {
    extent:208,-108,592,-56
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:32
    text.validation:"R2"
  }
  wimp_icon {
    extent:600,-104,644,-60
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:124,-164,204,-120
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Host"
    text.size:*
    text.validation:""
  }
  wimp_icon {
    extent:208,-168,524,-116
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"myhost.proxy"
    text.size:255
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:520,-164,548,-120
    icon_flags:wimp_ICON_TEXT | wimp_ICON_HCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:":"
    text.size:*
    text.validation:""
  }
  wimp_icon {
    extent:544,-168,648,-116
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"8080"
    text.size:8
    text.validation:"Pptr_write;Kta;A0-9"
  }
  wimp_icon {
    extent:48,-224,204,-180
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Username"
    text.size:*
    text.validation:""
  }
  wimp_icon {
    extent:208,-228,648,-176
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"k1dd13"
    text.size:64
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:60,-284,204,-240
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Password"
    text.size:*
    text.validation:""
  }
  wimp_icon {
    extent:208,-288,648,-236
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"1337"
    text.size:64
    text.validation:"Pptr_write;Kta;D*"
  }
  wimp_icon {
    extent:16,-552,664,-332
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-360,204,-316
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Fetching "
    text_and_sprite.size:15
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:80,-412,340,-368
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Maximum fetches"
    text.size:*
    text.validation:""
  }
  wimp_icon {
    extent:344,-416,552,-364
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"99"
    text.size:*
    text.validation:"Pptr_write;Kta;A0-9"
  }
  wimp_icon {
    extent:568,-408,600,-376
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:600,-408,632,-376
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:72,-472,340,-428
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Fetches per host"
    text.size:18
    text.validation:""
  }
  wimp_icon {
    extent:344,-476,552,-424
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"99"
    text.size:4
    text.validation:"Pptr_write;Kta;A0-9"
  }
  wimp_icon {
    extent:568,-468,604,-436
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:600,-468,632,-436
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:40,-532,340,-488
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Cached connections"
    text.size:*
    text.validation:""
  }
  wimp_icon {
    extent:344,-536,552,-484
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"99"
    text.size:4
    text.validation:"Pptr_write;Kta;A0-9"
  }
  wimp_icon {
    extent:568,-528,604,-496
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:600,-528,632,-496
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:24,-640,188,-588
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Default"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:296,-640,460,-588
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Cancel"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:476,-648,660,-580
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Set"
    text.size:*
    text.validation:"R6,3"
  }
}








netsurf-vince/pdf/frontends/riscos/templates/fr

Template:

wimp_window {
  template_name:"configure"
  visible:378,820,1046,1126
  xscroll:0
  yscroll:-574
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_BACK_ICON | wimp_WINDOW_CLOSE_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_TOGGLE_ICON | wimp_WINDOW_VSCROLL | wimp_WINDOW_SIZE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_LIGHT_GREY
  extra_flags:
  extent:0,-880,1236,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:4
  ymin:156
  text.text:"NetSurf configuration"
  text.size:*
  text.validation:""
}

wimp_window {
  template_name:"con_cache"
  visible:564,536,1152,964
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-428,588,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED
  work_flags:
  sprite_area:&1
  xmin:588
  ymin:240
  text_only:"Cache"
  wimp_icon {
    extent:16,-124,568,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-52,284,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Cache mémoire "
    text_and_sprite.size:*
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:44,-104,164,-60
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Taille"
    text.size:13
    text.validation:""
  }
  wimp_icon {
    extent:168,-108,336,-56
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"512.0"
    text.size:10
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:352,-100,384,-68
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:384,-100,416,-68
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:424,-104,480,-60
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"MB"
  }
  wimp_icon {
    extent:16,-312,568,-152
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-180,268,-136
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Disc cache "
    text_and_sprite.size:*
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:44,-232,164,-188
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Taille"
    text.size:13
    text.validation:""
  }
  wimp_icon {
    extent:168,-236,336,-184
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"512"
    text.size:10
    text.validation:"Pptr_write;Kta;A0-9"
  }
  wimp_icon {
    extent:352,-228,384,-196
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:384,-228,416,-196
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:424,-232,480,-192
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"MB"
  }
  wimp_icon {
    extent:44,-292,164,-248
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Expiry"
    text.size:13
    text.validation:""
  }
  wimp_icon {
    extent:168,-296,336,-244
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"512"
    text.size:10
    text.validation:"Pptr_write;Kta;A0-9"
  }
  wimp_icon {
    extent:352,-288,384,-256
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:384,-288,416,-256
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:424,-292,500,-252
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"days"
  }
  wimp_icon {
    extent:24,-396,188,-344
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Par défaut"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:204,-396,368,-344
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Annuler"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:384,-404,568,-336
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Valider"
    text.size:*
    text.validation:"R6,3"
  }
}

wimp_window {
  template_name:"con_fonts"
  visible:316,250,1028,974
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_FULL_SIZE | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-724,712,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:712
  ymin:724
  text_only:"Fontes"
  wimp_icon {
    extent:16,-424,696,-28
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-52,236,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Polices "
    text_and_sprite.size:13
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:20,-104,192,-60
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Sans-serif"
  }
  wimp_icon {
    extent:196,-108,620,-56
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:632,-104,676,-60
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:100,-164,192,-120
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Serif"
  }
  wimp_icon {
    extent:196,-168,620,-116
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:632,-164,676,-120
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:28,-224,192,-180
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Monospace"
  }
  wimp_icon {
    extent:196,-228,620,-176
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:632,-224,676,-180
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:13
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:68,-284,192,-240
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Cursive"
  }
  wimp_icon {
    extent:196,-288,620,-236
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:632,-284,676,-240
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:28,-344,192,-300
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Fantaisiste"
  }
  wimp_icon {
    extent:196,-348,620,-296
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:632,-344,676,-300
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:48,-404,192,-360
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Par défaut"
  }
  wimp_icon {
    extent:196,-408,620,-356
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:632,-404,676,-360
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:16,-612,696,-452
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-480,316,-436
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Taille de fonte "
    text_and_sprite.size:*
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:28,-532,192,-488
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Par défaut"
  }
  wimp_icon {
    extent:196,-536,364,-484
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"12.3"
    text.size:10
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:380,-528,412,-496
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:412,-528,444,-496
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:452,-532,492,-488
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"pt"
  }
  wimp_icon {
    extent:60,-592,192,-548
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Minimum"
  }
  wimp_icon {
    extent:196,-596,364,-544
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"12.3"
    text.size:10
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:380,-588,412,-556
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:412,-588,444,-556
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:452,-592,492,-548
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"pt"
  }
  wimp_icon {
    extent:24,-696,188,-644
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Par défaut"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:332,-696,496,-644
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Annuler"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:512,-704,696,-636
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Valider"
    text.size:*
    text.validation:"R6,3"
  }
}

wimp_window {
  template_name:"con_home"
  visible:288,150,1088,446
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_BOUNDED_ONCE | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-296,800,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:800
  ymin:296
  text.text:"Page d'accueil"
  text.size:*
  text.validation:""
  wimp_icon {
    extent:16,-184,784,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-52,300,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Page d'accueil "
    text_and_sprite.size:*
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:48,-108,120,-64
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"URL"
  }
  wimp_icon {
    extent:124,-112,712,-60
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:""
    text.size:128
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:720,-108,764,-64
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:13
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:124,-164,676,-120
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Ouvrir une fenêtre au démarrage"
    text_and_sprite.size:*
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:24,-264,188,-212
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Par défaut"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:416,-264,580,-212
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Annuler"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:596,-272,780,-204
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Valider"
    text.size:*
    text.validation:"R6,3"
  }
}

wimp_window {
  template_name:"con_image"
  visible:828,908,1504,1496
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-588,676,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED
  work_flags:
  sprite_area:&1
  xmin:676
  ymin:588
  text_only:"Images"
  wimp_icon {
    extent:16,-292,660,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-52,332,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Qualité d'images "
    text_and_sprite.size:*
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:24,-108,204,-64
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Premier plan"
    text.size:*
    text.validation:""
  }
  wimp_icon {
    extent:208,-112,592,-60
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Error diffused"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:600,-108,644,-64
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:13
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:32,-168,204,-124
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Fond"
  }
  wimp_icon {
    extent:208,-172,592,-120
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Error diffused"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:600,-168,644,-124
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:13
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:32,-276,644,-180
    icon_flags:wimp_ICON_BORDER
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
  }
  wimp_icon {
    extent:16,-476,660,-320
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-348,284,-304
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Animations "
    text_and_sprite.size:16
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:212,-460,628,-416
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Désactiver les animations"
    text_and_sprite.size:*
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:24,-560,188,-508
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Par défaut"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:296,-560,460,-508
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Annuler"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:476,-568,660,-500
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Valider"
    text.size:*
    text.validation:"R6,3"
  }
}

wimp_window {
  template_name:"con_lang"
  visible:770,1102,1514,1402
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_BOUNDED_ONCE | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-300,744,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:744
  ymin:300
  text_only:"Langue"
  wimp_icon {
    extent:16,-188,728,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-52,284,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Langue "
    text_and_sprite.size:*
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:48,-108,204,-64
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Interface"
  }
  wimp_icon {
    extent:208,-112,660,-60
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"1337"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:668,-108,712,-64
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:13
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:40,-168,204,-124
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Pages web"
  }
  wimp_icon {
    extent:208,-172,660,-120
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"8008135"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:668,-168,712,-124
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:13
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:24,-268,188,-216
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Par défaut"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:360,-268,524,-216
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Annuler"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:540,-276,724,-208
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Valider"
    text.size:*
    text.validation:"R6,3"
  }
}

wimp_window {
  template_name:"con_theme"
  visible:408,370,1316,974
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-604,908,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:640
  ymin:604
  text_only:"Thèmes"
  wimp_icon {
    extent:16,-492,892,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-52,364,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Thèmes disponibles "
    text_and_sprite.size:*
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:24,-576,188,-524
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Par défaut"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:524,-576,688,-524
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Annuler"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:704,-584,888,-516
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Valider"
    text.size:*
    text.validation:"R6,3"
  }
}

wimp_window {
  template_name:"download"
  visible:486,610,1394,890
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_BOUNDED_ONCE | wimp_WINDOW_BACK_ICON | wimp_WINDOW_CLOSE_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-280,908,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:80
  ymin:28
  text.text:"Téléchargement de Netsurf"
  text.size:*
  text.validation:""
  wimp_icon {
    extent:420,-84,488,-16
    icon_flags:wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK_DRAG
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    sprite.id:"file_ddc"
    sprite.size:*
    sprite.area:&1
  }
  wimp_icon {
    extent:204,-152,900,-100
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"http://netsurf.sourceforge.net/netsurf.zip"
    text.size:*
    text.validation:"R2"
  }
  wimp_icon {
    extent:204,-212,900,-160
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"netsurf"
    text.size:*
    text.validation:"Pptr_write"
  }
  wimp_icon {
    extent:204,-212,900,-160
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"ADFS::A7000+.$.netsurf"
    text.size:*
    text.validation:"R2"
  }
  wimp_icon {
    extent:8,-272,900,-220
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R2"
  }
  wimp_icon {
    extent:12,-268,296,-224
    icon_flags:wimp_ICON_FILLED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_CREAM
  }
  wimp_icon {
    extent:12,-268,896,-224
    icon_flags:wimp_ICON_TEXT | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"84.4KB of 1.1MB  �  26.6KB/s  �  0:39 remaining"
    text.size:*
    text.validation:""
  }
  wimp_icon {
    extent:92,-148,200,-104
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Source"
  }
  wimp_icon {
    extent:12,-208,200,-164
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Destination"
  }
}

wimp_window {
  template_name:"history"
  visible:252,388,1152,808
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_SCROLL_REPEAT | wimp_WINDOW_BOUNDED_ONCE | wimp_WINDOW_BACK_ICON | wimp_WINDOW_CLOSE_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_TOGGLE_ICON | wimp_WINDOW_VSCROLL | wimp_WINDOW_SIZE_ICON | wimp_WINDOW_HSCROLL | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_WHITE
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-880,1236,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:wimp_BUTTON_CLICK
  sprite_area:&1
  xmin:0
  ymin:0
  text.text:"Historique"
  text.size:*
  text.validation:""
}

wimp_window {
  template_name:"corepginfo"
  visible:252,388,1152,808
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_SCROLL_REPEAT | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_WHITE
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-880,1236,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:wimp_BUTTON_CLICK
  sprite_area:&1
  xmin:0
  ymin:0
  text.text:"Page Info"
  text.size:*
  text.validation:""
}

wimp_window {
  template_name:"info"
  visible:506,58,1126,306
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_BOUNDED_ONCE | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_CREAM
  scroll_inner:wimp_COLOUR_ORANGE
  highlight_bg:wimp_COLOUR_LIGHT_GREY
  extra_flags:
  extent:0,-248,620,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
  work_flags:wimp_BUTTON_CLICK
  sprite_area:&1
  xmin:0
  ymin:0
  text.text:"A propos de ce programme"
  text.size:*
  text.validation:""
  wimp_icon {
    extent:676,-204,852,-156
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_RED
    text_only:"OK"
  }
  wimp_icon {
    extent:152,-60,612,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK_DRAG
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"NetSurf"
    text.size:*
    text.validation:"R2"
  }
  wimp_icon {
    extent:152,-120,612,-68
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK_DRAG
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Navigateur web libre"
    text.size:*
    text.validation:"R2"
  }
  wimp_icon {
    extent:152,-180,612,-128
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK_DRAG
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"© Développeurs NetSurf"
    text.size:40
    text.validation:"R2"
  }
  wimp_icon {
    extent:152,-240,612,-188
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK_DRAG
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"CVS test build"
    text.size:40
    text.validation:"R2"
  }
  wimp_icon {
    extent:76,-56,148,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Nom"
  }
  wimp_icon {
    extent:20,-116,148,-72
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Fonction"
  }
  wimp_icon {
    extent:24,-176,148,-132
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Auteurs"
  }
  wimp_icon {
    extent:24,-236,148,-192
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Version"
  }
  wimp_icon {
    extent:4,-8,4,262328
    icon_flags:wimp_ICON_TEXT | wimp_ICON_DELETED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text_only:"<Deleted>"
  }
}

wimp_window {
  template_name:"new_entry"
  visible:1120,590,1720,810
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-220,600,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:600
  ymin:220
  text.text:""
  text.size:32
  text.validation:""
  wimp_icon {
    extent:12,-56,108,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Nom"
  }
  wimp_icon {
    extent:112,-60,588,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:""
    text.size:128
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:12,-116,108,-72
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"URL"
  }
  wimp_icon {
    extent:112,-120,532,-68
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:""
    text.size:1024
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:304,-200,436,-148
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Annuler"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:456,-208,588,-140
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"OK"
    text.size:8
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:540,-116,584,-72
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:13
    text_and_sprite.validation:"R5;sgright,pgright"
  }
}

wimp_window {
  template_name:"new_folder"
  visible:596,278,1196,438
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-160,600,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:600
  ymin:160
  text.text:""
  text.size:25
  text.validation:""
  wimp_icon {
    extent:12,-56,108,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Nom"
  }
  wimp_icon {
    extent:112,-60,588,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:""
    text.size:128
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:304,-140,436,-88
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Annuler"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:456,-148,588,-80
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"OK"
    text.size:8
    text.validation:"R6,3"
  }
}

wimp_window {
  template_name:"objectinfo"
  visible:276,892,1064,1084
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-192,788,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:wimp_BUTTON_CLICK
  sprite_area:&1
  xmin:0
  ymin:0
  text.text:"À propos de cet objet"
  text.size:*
  text.validation:""
  wimp_icon {
    extent:208,-60,784,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:64
    text.validation:"R2"
  }
  wimp_icon {
    extent:208,-120,784,-68
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:64
    text.validation:"R2"
  }
  wimp_icon {
    extent:208,-180,784,-128
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:64
    text.validation:"R2"
  }
  wimp_icon {
    extent:12,-80,84,-12
    icon_flags:wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    sprite.id:"file_faf"
    sprite.size:*
    sprite.area:&1
  }
  wimp_icon {
    extent:112,-116,204,-72
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Cible"
  }
  wimp_icon {
    extent:124,-176,204,-132
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Type"
  }
  wimp_icon {
    extent:132,-56,204,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"URL"
  }
}

wimp_window {
  template_name:"open_url"
  visible:440,134,1240,290
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-156,800,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:0
  ymin:0
  text.text:"Ouvrir l'URL"
  text.size:*
  text.validation:""
  wimp_icon {
    extent:20,-56,92,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"URL"
  }
  wimp_icon {
    extent:96,-60,736,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:""
    text.size:1
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:504,-136,632,-84
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Annuler"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:656,-144,788,-76
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Ouvrir"
    text.size:8
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:744,-56,788,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:13
    text_and_sprite.validation:"R5;sgright,pgright"
  }
}

wimp_window {
  template_name:"pageinfo"
  visible:348,298,1140,546
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-248,792,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:wimp_BUTTON_CLICK
  sprite_area:&1
  xmin:792
  ymin:248
  text.text:"À propos de ce document"
  text.size:*
  text.validation:""
  wimp_icon {
    extent:208,-60,784,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:64
    text.validation:"R2"
  }
  wimp_icon {
    extent:208,-120,784,-68
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:64
    text.validation:"R2"
  }
  wimp_icon {
    extent:208,-180,784,-128
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:64
    text.validation:"R2"
  }
  wimp_icon {
    extent:208,-240,784,-188
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:64
    text.validation:"R2"
  }
  wimp_icon {
    extent:12,-80,84,-12
    icon_flags:wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    sprite.id:"file_faf"
    sprite.size:*
    sprite.area:&1
  }
  wimp_icon {
    extent:132,-116,204,-72
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"URL"
  }
  wimp_icon {
    extent:60,-176,204,-132
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Encodage"
  }
  wimp_icon {
    extent:124,-236,204,-192
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Type"
  }
  wimp_icon {
    extent:112,-56,204,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Titre"
  }
}

wimp_window {
  template_name:"print"
  visible:464,144,1064,716
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-572,600,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:0
  ymin:0
  text.text:"Pas d'imprimante"
  text.size:20
  text.validation:""
  wimp_icon {
    extent:12,-176,588,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:1
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-100,504,-56
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:1
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"le bas de la page web"
    text_and_sprite.size:27
    text_and_sprite.validation:"Sradiooff,radioon"
  }
  wimp_icon {
    extent:32,-152,492,-108
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:1
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:6
    text_and_sprite.validation:"Sradiooff,radioon"
  }
  wimp_icon {
    extent:84,-156,164,-104
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"1"
    text.size:3
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:176,-148,208,-116
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:208,-148,240,-116
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:244,-152,528,-108
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"feuilles remplies"
    text.size:*
    text.validation:""
  }
  wimp_icon {
    extent:12,-236,580,-192
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Imprimer les images d'avant-plan"
    text_and_sprite.size:*
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:12,-288,500,-244
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Imprimer les images de fond"
    text_and_sprite.size:*
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:12,-340,468,-296
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Imprimer en tâche de fond"
    text_and_sprite.size:*
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:12,-404,180,-360
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Portrait"
    text_and_sprite.size:*
    text_and_sprite.validation:"Sradiooff,radioon"
  }
  wimp_icon {
    extent:12,-452,196,-408
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Paysage"
    text_and_sprite.size:9
    text_and_sprite.validation:"Sradiooff,radioon"
  }
  wimp_icon {
    extent:428,-456,508,-404
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"1"
    text.size:3
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:524,-448,556,-416
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:556,-448,588,-416
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:268,-552,400,-500
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Annuler"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:424,-560,588,-492
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Imprimer"
    text.size:*
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:284,-452,424,-408
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Copies"
  }
  wimp_icon {
    extent:-12,-480,604,-472
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R2"
  }
  wimp_icon {
    extent:32,-52,460,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Finir l'impression après "
    text_and_sprite.size:*
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:252,-400,676,-356
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Tout le texte en noir"
    text_and_sprite.size:24
    text_and_sprite.validation:"Soptoff,opton"
  }
}

wimp_window {
  template_name:"query"
  visible:426,1082,1226,1326
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_LIGHT_GREY
  extra_flags:
  extent:0,-244,800,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:0
  ymin:0
  text.text:"Question de NetSurf"
  text.size:21
  text.validation:""
  wimp_icon {
    extent:92,-148,792,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Message"
    text.size:300
    text.validation:"R2;L"
  }
  wimp_icon {
    extent:636,-232,788,-164
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"012345678901234567"
    text.size:*
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:504,-224,620,-172
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"012345678901234567"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:8,-224,124,-172
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Aide"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:12,-80,80,-12
    icon_flags:wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    sprite_only:"!netsurf"
  }
}

wimp_window {
  template_name:"saveas"
  visible:682,168,998,416
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-248,316,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:0
  ymin:0
  text_only:"Sauver sous"
  wimp_icon {
    extent:124,-84,192,-16
    icon_flags:wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK_DRAG
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    sprite.id:"file_faf"
    sprite.size:13
    sprite.area:&1
  }
  wimp_icon {
    extent:8,-152,308,-100
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:""
    text.size:256
    text.validation:"Pptr_write"
  }
  wimp_icon {
    extent:172,-236,304,-168
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Sauver"
    text.size:*
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:20,-228,148,-176
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Annuler"
    text.size:*
    text.validation:"R5,3"
  }
}

wimp_window {
  template_name:"search"
  visible:170,720,814,964
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_BOUNDED_ONCE | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-244,644,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:644
  ymin:244
  text.text:"Recherche de texte"
  text.size:*
  text.validation:""
  wimp_icon {
    extent:192,-60,580,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:""
    text.size:32
    text.validation:"KN;Pptr_write"
  }
  wimp_icon {
    extent:32,-116,364,-72
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Sensible à la casse"
    text_and_sprite.size:*
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:500,-228,632,-160
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Suivant"
    text.size:10
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:340,-220,492,-168
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Précédent"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:204,-220,332,-168
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Annuler"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:16,-216,196,-172
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Non trouvé"
    text.size:*
    text.validation:""
  }
  wimp_icon {
    extent:-8,-148,652,-140
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R2"
  }
  wimp_icon {
    extent:16,-56,184,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Chercher"
  }
  wimp_icon {
    extent:588,-56,632,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_ICON_SHADED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:13
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:400,-116,628,-72
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Tout montrer"
    text_and_sprite.size:*
    text_and_sprite.validation:"Soptoff,opton"
  }
}

wimp_window {
  template_name:"theme_inst"
  visible:458,234,1258,478
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_BOUNDED_ONCE | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-244,800,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:0
  ymin:0
  text.text:"Installateur de Thèmes de NetSurf"
  text.size:*
  text.validation:""
  wimp_icon {
    extent:92,-148,792,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Message"
    text.size:300
    text.validation:"R2;L"
  }
  wimp_icon {
    extent:608,-232,788,-164
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Installer"
    text.size:*
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:452,-224,584,-172
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Annuler"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:12,-80,80,-12
    icon_flags:wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    sprite_only:"!netsurf"
  }
}

wimp_window {
  template_name:"tooltip"
  visible:884,620,1148,656
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_BOUNDED_ONCE | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-36,2000,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED
  work_flags:
  sprite_area:&1
  xmin:0
  ymin:0
  text_only:"<Untitled>"
  wimp_icon {
    extent:0,-40,300,4
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Comment"
    text.size:256
    text.validation:""
  }
}

wimp_window {
  template_name:"tree"
  visible:530,654,1042,954
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_SCROLL_REPEAT | wimp_WINDOW_IGNORE_XEXTENT | wimp_WINDOW_IGNORE_YEXTENT | wimp_WINDOW_BOUNDED_ONCE | wimp_WINDOW_BACK_ICON | wimp_WINDOW_CLOSE_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_TOGGLE_ICON | wimp_WINDOW_VSCROLL | wimp_WINDOW_SIZE_ICON | wimp_WINDOW_HSCROLL | wimp_WINDOW_NEW_FORMAT | wimp_WINDOW_NO_BOUNDS
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_TRANSPARENT
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-880,1236,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:wimp_BUTTON_DOUBLE_CLICK_DRAG
  sprite_area:&1
  xmin:0
  ymin:0
  text.text:""
  text.size:64
  text.validation:""
}

wimp_window {
  template_name:"url_suggest"
  visible:320,390,1102,684
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_NO_BOUNDS | wimp_WINDOW_IGNORE_XEXTENT | wimp_WINDOW_IGNORE_YEXTENT | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_TRANSPARENT
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-65536,65536,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED
  work_flags:wimp_BUTTON_CLICK
  sprite_area:&1
  xmin:0
  ymin:0
  text_only:"<Untitled>"
}

wimp_window {
  template_name:"warning"
  visible:320,524,1120,768
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-244,800,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:0
  ymin:0
  text.text:"Alerte de NetSurf"
  text.size:21
  text.validation:""
  wimp_icon {
    extent:92,-148,792,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Message"
    text.size:300
    text.validation:"R2;L"
  }
  wimp_icon {
    extent:624,-232,788,-164
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Continuer"
    text.size:*
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:480,-224,600,-172
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Aide"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:12,-80,80,-12
    icon_flags:wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    sprite_only:"!netsurf"
  }
}

wimp_window {
  template_name:"zoom"
  visible:828,402,1276,626
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-224,448,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
  work_flags:
  sprite_area:&1
  xmin:448
  ymin:224
  text.text:"Ajuster la vue"
  text.size:*
  text.validation:""
  wimp_icon {
    extent:8,-56,132,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Echelle"
  }
  wimp_icon {
    extent:136,-60,236,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"100"
    text.size:5
    text.validation:"Pptr_write;KTA;A0-9."
  }
  wimp_icon {
    extent:248,-52,280,-20
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"R5;sdown,pdown"
  }
  wimp_icon {
    extent:280,-52,312,-20
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"R5;sup,pup"
  }
  wimp_icon {
    extent:316,-56,356,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_HCENTRED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"%"
  }
  wimp_icon {
    extent:136,-112,448,-68
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Scale all frames"
    text_and_sprite.size:20
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:-12,-132,564,-124
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R2"
  }
  wimp_icon {
    extent:20,-204,152,-152
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Annuler"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:176,-212,436,-144
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Redimensionner"
    text.size:*
    text.validation:"R6,3"
  }
}

wimp_window {
  template_name:"con_secure"
  visible:872,490,1464,854
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_FULL_SIZE | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-364,592,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:592
  ymin:364
  text_only:"Sécurité"
  wimp_icon {
    extent:16,-120,576,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-52,492,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Confidentialité inter-site "
    text_and_sprite.size:*
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:32,-104,568,-60
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Envoyer l'info de renvoi de site"
    text_and_sprite.size:40
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:16,-252,576,-148
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-176,380,-132
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Historique de sites "
    text_and_sprite.size:*
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:24,-228,164,-184
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Durée"
  }
  wimp_icon {
    extent:168,-232,336,-180
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"12"
    text.size:4
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:352,-224,384,-192
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:384,-224,416,-192
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:424,-228,500,-184
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"jours"
  }
  wimp_icon {
    extent:24,-336,188,-284
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Par défaut"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:208,-336,372,-284
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Annuler"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:388,-344,572,-276
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Valider"
    text.size:*
    text.validation:"R6,3"
  }
}

wimp_window {
  template_name:"con_content"
  visible:598,836,1350,1336
  xscroll:0
  yscroll:0
  next:
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_OPEN | wimp_WINDOW_HAS_FOCUS | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-500,752,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:640
  ymin:448
  text_only:"Contenu"
  wimp_icon {
    extent:16,-272,732,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-52,492,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Blocage de contenu "
    text_and_sprite.size:*
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:32,-100,392,-56
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Cacher les pubs"
    text_and_sprite.size:39
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:32,-152,516,-108
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Désactiver les fenêtres pop-up"
    text_and_sprite.size:46
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:32,-256,404,-212
#ifdef WITH_PLUGIN
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
#else
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_DELETED | wimp_BUTTON_RADIO
#endif
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Désactiver les plug-ins"
    text_and_sprite.size:42
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:16,-384,732,-292
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-320,492,-276
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Cibles de liens "
    text_and_sprite.size:*
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:32,-372,716,-324
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Autoriser les liens à ouvrir une nouvelle fenêtre"
    text_and_sprite.size:*
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:24,-468,188,-416
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Par défaut"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:372,-468,536,-416
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Annuler"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:544,-476,728,-408
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Valider"
    text.size:*
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:32,-204,376,-160
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Disable JavaScript"
    text_and_sprite.size:19
    text_and_sprite.validation:"Soptoff,opton"
  }
}

wimp_window {
  template_name:"con_connect"
  visible:446,482,1106,1150
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-668,660,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED
  work_flags:
  sprite_area:&1
  xmin:660
  ymin:668
  text_only:"Connection"
  wimp_icon {
    extent:16,-304,644,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:28,-52,264,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Proxy HTTP "
    text_and_sprite.size:*
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:32,-104,240,-60
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Type de proxy"
    text.size:*
    text.validation:""
  }
  wimp_icon {
    extent:244,-108,572,-56
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Display field"
    text.size:32
    text.validation:"R2"
  }
  wimp_icon {
    extent:580,-104,624,-60
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:164,-164,240,-120
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Hôte"
    text.size:*
    text.validation:""
  }
  wimp_icon {
    extent:244,-168,504,-116
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"myhost.proxy"
    text.size:255
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:500,-164,528,-120
    icon_flags:wimp_ICON_TEXT | wimp_ICON_HCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:":"
    text.size:*
    text.validation:""
  }
  wimp_icon {
    extent:524,-168,628,-116
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"8080"
    text.size:8
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:92,-224,240,-180
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Identifiant"
    text.size:*
    text.validation:""
  }
  wimp_icon {
    extent:244,-228,628,-176
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"k1dd13"
    text.size:64
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:52,-284,240,-240
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Mot de passe"
    text.size:*
    text.validation:""
  }
  wimp_icon {
    extent:244,-288,628,-236
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"1337"
    text.size:64
    text.validation:"Pptr_write;Kta;D*"
  }
  wimp_icon {
    extent:16,-552,644,-332
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-360,316,-316
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Téléchargements "
    text_and_sprite.size:*
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:68,-412,320,-368
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Nombre maximum"
    text.size:16
    text.validation:""
  }
  wimp_icon {
    extent:324,-416,532,-364
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"99"
    text.size:*
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:548,-408,580,-376
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:580,-408,612,-376
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:36,-472,320,-428
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Nombre par hôte"
    text.size:18
    text.validation:""
  }
  wimp_icon {
    extent:324,-476,532,-424
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"99"
    text.size:4
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:548,-468,584,-436
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:580,-468,612,-436
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:20,-532,320,-488
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Connexions en cache"
    text.size:*
    text.validation:""
  }
  wimp_icon {
    extent:324,-536,532,-484
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"99"
    text.size:4
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:548,-528,584,-496
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:580,-528,612,-496
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:*
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:24,-640,188,-588
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Par défaut"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:276,-640,440,-588
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Annuler"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:456,-648,640,-580
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Valider"
    text.size:*
    text.validation:"R6,3"
  }
}

wimp_window {
  template_name:"con_inter"
  visible:264,290,1008,1066
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-844,744,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:744
  ymin:704
  text_only:"Interface"
  wimp_icon {
    extent:16,-168,728,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-52,732,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Téléchargements / sauvegardes de fichiers "
    text_and_sprite.size:*
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:32,-100,676,-56
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Supprimer l'extension lors des sauvegardes"
    text_and_sprite.size:*
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:32,-152,676,-108
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Demander confirmation avant écrasement"
    text_and_sprite.size:46
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:16,-344,728,-200
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:36,-224,496,-180
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Fonctions interactives "
    text_and_sprite.size:*
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:32,-276,744,-232
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Afficher les URLs visitées récemment"
    text_and_sprite.size:42
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:32,-328,872,-284
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"URLs flottantes dans l'historique local"
    text_and_sprite.size:44
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:16,-468,728,-372
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:36,-400,240,-356
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Vignettes "
    text_and_sprite.size:23
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:32,-452,716,-408
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Utiliser les vignettes pour les fenêtres iconisées"
    text_and_sprite.size:*
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:24,-744,188,-692
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Par défaut"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:360,-744,524,-692
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Annuler"
    text.size:*
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:540,-752,724,-684
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Valider"
    text.size:*
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:16,-660,728,-492
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:*
    text.validation:"R4"
  }
  wimp_icon {
    extent:36,-520,240,-476
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Hotlist"
    text_and_sprite.size:23
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:32,-572,728,-528
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Use external hotlist apps when available"
    text_and_sprite.size:*
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:28,-640,232,-588
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Hotlist path"
    text.size:*
    text.validation:""
  }
  wimp_icon {
    extent:232,-640,708,-588
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"Writable icon"
    text.size:256
    text.validation:"Pptr_write;Kta"
  }

}







netsurf-vince/pdf/frontends/riscos/templates/nl

Template:

wimp_window {
  template_name:"configure"
  visible:378,966,1050,1126
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_BACK_ICON | wimp_WINDOW_CLOSE_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_TOGGLE_ICON | wimp_WINDOW_VSCROLL | wimp_WINDOW_SIZE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_LIGHT_GREY
  extra_flags:
  extent:0,-880,1236,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:4
  ymin:160
  text.text:"NetSurf-instellingen"
  text.size:22
  text.validation:""
}

wimp_window {
  template_name:"con_cache"
  visible:184,682,772,1110
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-428,588,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED
  work_flags:
  sprite_area:&1
  xmin:588
  ymin:240
  text_only:"Buffer"
  wimp_icon {
    extent:16,-124,568,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:1
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-52,300,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Geheugenbuffer "
    text_and_sprite.size:17
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:60,-104,212,-60
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Grootte"
    text.size:13
    text.validation:""
  }
  wimp_icon {
    extent:216,-108,380,-56
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"512.0"
    text.size:10
    text.validation:"Pptr_write;Kta;A0-9."
  }
  wimp_icon {
    extent:392,-100,424,-68
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:1
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:424,-100,456,-68
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:1
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:464,-104,528,-60
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"MB"
  }
  wimp_icon {
    extent:16,-312,568,-152
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:1
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-180,268,-136
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Schijfbuffer "
    text_and_sprite.size:15
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:60,-232,212,-188
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Grootte"
    text.size:13
    text.validation:""
  }
  wimp_icon {
    extent:216,-236,380,-184
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"512"
    text.size:10
    text.validation:"Pptr_write;Kta;A0-9"
  }
  wimp_icon {
    extent:392,-228,424,-196
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:1
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:424,-228,456,-196
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:1
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:464,-232,528,-192
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"MB"
  }
  wimp_icon {
    extent:12,-292,212,-248
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Bewaar max."
    text.size:12
    text.validation:""
  }
  wimp_icon {
    extent:216,-296,380,-244
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"512"
    text.size:10
    text.validation:"Pptr_write;Kta;A0-9"
  }
  wimp_icon {
    extent:392,-288,424,-256
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:1
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:424,-288,456,-256
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:1
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:464,-292,560,-252
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"dagen"
  }
  wimp_icon {
    extent:24,-396,200,-344
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Standaard"
    text.size:10
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:216,-396,376,-344
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Annuleer"
    text.size:9
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:392,-404,568,-336
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Stel in"
    text.size:8
    text.validation:"R6,3"
  }
}

wimp_window {
  template_name:"con_fonts"
  visible:558,802,1282,1526
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-724,724,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED
  work_flags:
  sprite_area:&1
  xmin:712
  ymin:724
  text_only:"Lettertypen"
  wimp_icon {
    extent:16,-424,704,-28
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:1
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-52,256,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Lettertypen "
    text_and_sprite.size:14
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:24,-104,216,-60
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Schreefloos"
  }
  wimp_icon {
    extent:220,-108,628,-56
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Weergaveveld"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:640,-104,684,-60
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:1
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:24,-164,216,-120
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Met schreef"
  }
  wimp_icon {
    extent:220,-168,628,-116
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Weergaveveld"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:640,-164,684,-120
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:1
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:36,-224,216,-180
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Monospace"
  }
  wimp_icon {
    extent:220,-228,628,-176
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Weergaveveld"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:640,-224,684,-180
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:13
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:88,-284,216,-240
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Cursief"
  }
  wimp_icon {
    extent:220,-288,628,-236
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Weergaveveld"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:640,-284,684,-240
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:1
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:72,-344,216,-300
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Fantasie"
  }
  wimp_icon {
    extent:220,-348,628,-296
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Weergaveveld"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:640,-344,684,-300
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:1
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:56,-404,216,-360
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Standaard"
  }
  wimp_icon {
    extent:220,-408,628,-356
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Weergaveveld"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:640,-404,684,-360
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:1
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:16,-612,704,-452
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:1
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-480,296,-436
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Lettergrootte "
    text_and_sprite.size:16
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:32,-532,200,-488
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Standaard"
  }
  wimp_icon {
    extent:204,-536,372,-484
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"12.3"
    text.size:10
    text.validation:"Pptr_write;Kta;A0-9."
  }
  wimp_icon {
    extent:388,-528,420,-496
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:1
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:420,-528,452,-496
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:1
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:460,-532,500,-488
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"pt"
  }
  wimp_icon {
    extent:52,-592,200,-548
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Minimum"
  }
  wimp_icon {
    extent:204,-596,372,-544
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"12.3"
    text.size:10
    text.validation:"Pptr_write;Kta;A0-9."
  }
  wimp_icon {
    extent:388,-588,420,-556
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:1
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:420,-588,452,-556
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:1
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:460,-592,500,-548
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"pt"
  }
  wimp_icon {
    extent:24,-696,200,-644
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Standaard"
    text.size:10
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:340,-696,504,-644
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Annuleer"
    text.size:9
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:520,-704,704,-636
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Stel in"
    text.size:8
    text.validation:"R6,3"
  }
}

wimp_window {
  template_name:"con_home"
  visible:808,592,1608,888
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-296,800,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED
  work_flags:
  sprite_area:&1
  xmin:800
  ymin:296
  text_only:"Startpagina"
  wimp_icon {
    extent:16,-184,784,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:1
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-52,284,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Startpagina "
    text_and_sprite.size:16
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:24,-108,120,-64
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Adres"
  }
  wimp_icon {
    extent:124,-112,712,-60
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:""
    text.size:128
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:720,-108,764,-64
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:13
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:124,-164,732,-120
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_SELECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Browservenster openen na opstarten"
    text_and_sprite.size:35
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:24,-264,200,-212
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Standaard"
    text.size:10
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:420,-264,584,-212
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Annuleer"
    text.size:9
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:600,-272,784,-204
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Stel in"
    text.size:8
    text.validation:"R6,3"
  }
}

wimp_window {
  template_name:"con_image"
  visible:1488,822,2164,1410
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-588,676,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
  work_flags:
  sprite_area:&1
  xmin:676
  ymin:588
  text.text:"Afbeeldingen"
  text.size:13
  text.validation:""
  wimp_icon {
    extent:16,-292,660,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:1
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-52,396,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Afbeeldingskwaliteit "
    text_and_sprite.size:23
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:40,-108,216,-64
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Voorgrond"
  }
  wimp_icon {
    extent:220,-112,592,-60
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"RISC OS-routines"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:600,-108,644,-64
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:13
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:24,-168,216,-124
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Achtergrond"
  }
  wimp_icon {
    extent:220,-172,592,-120
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"RISC OS-routines"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:600,-168,644,-124
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:13
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:32,-276,644,-180
    icon_flags:wimp_ICON_BORDER
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
  }
  wimp_icon {
    extent:16,-476,660,-320
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:1
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-348,236,-304
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Animaties "
    text_and_sprite.size:16
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:236,-460,616,-416
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Animaties uitzetten"
    text_and_sprite.size:20
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:24,-560,200,-508
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Standaard"
    text.size:10
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:292,-560,456,-508
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Annuleer"
    text.size:9
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:472,-568,656,-500
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Stel in"
    text.size:8
    text.validation:"R6,3"
  }
}

wimp_window {
  template_name:"con_inter"
  visible:2320,436,3164,1220
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_FULL_SIZE | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-784,844,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:744
  ymin:584
  text.text:"Gebruikersinterface"
  text.size:20
  text.validation:""
  wimp_icon {
    extent:16,-168,820,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:1
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-52,576,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Ophalen / opslaan van bestanden "
    text_and_sprite.size:34
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:32,-100,748,-56
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Bestand opslaan zonder bestandsextensie"
    text_and_sprite.size:40
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:32,-152,808,-108
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Toestemming vragen bij overschrijven"
    text_and_sprite.size:37
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:16,-344,820,-200
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:1
    text.validation:"R4"
  }
  wimp_icon {
    extent:36,-224,496,-180
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Interactieve kenmerken "
    text_and_sprite.size:25
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:32,-276,804,-232
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Recent bezochte adressen tonen tijdens typen"
    text_and_sprite.size:45
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:32,-328,776,-284
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Adressen tonen bij de venstergeschiedenis"
    text_and_sprite.size:42
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:16,-468,820,-372
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:1
    text.validation:"R4"
  }
  wimp_icon {
    extent:36,-400,240,-356
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Miniaturen "
    text_and_sprite.size:23
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:32,-452,708,-408
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Miniaturen gebruiken bij symboliseren"
    text_and_sprite.size:42
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:24,-748,200,-696
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Standaard"
    text.size:10
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:456,-748,620,-696
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Annuleer"
    text.size:9
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:636,-756,820,-688
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Stel in"
    text.size:8
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:16,-664,820,-496
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:1
    text.validation:"R4"
  }
  wimp_icon {
    extent:36,-524,240,-480
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Favorieten"
    text_and_sprite.size:23
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:32,-576,728,-532
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Extern programma voor favorietenlijst"
    text_and_sprite.size:38
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:24,-644,256,-592
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Programmapad"
    text.size:13
    text.validation:""
  }
  wimp_icon {
    extent:260,-644,800,-592
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"Schrijfbaar veld"
    text.size:256
    text.validation:"Pptr_write;Kta"
  }
}

wimp_window {
  template_name:"con_lang"
  visible:1574,956,2318,1256
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-300,744,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED
  work_flags:
  sprite_area:&1
  xmin:744
  ymin:300
  text_only:"Taal"
  wimp_icon {
    extent:16,-188,728,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:1
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-52,284,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Taal "
    text_and_sprite.size:16
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:64,-108,224,-64
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Interface"
  }
  wimp_icon {
    extent:228,-112,660,-60
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"1337"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:668,-108,712,-64
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:13
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:32,-168,224,-124
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Webpagina's"
  }
  wimp_icon {
    extent:228,-172,660,-120
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"8008135"
    text.size:256
    text.validation:"R2"
  }
  wimp_icon {
    extent:668,-168,712,-124
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:13
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:24,-272,200,-220
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Standaard"
    text.size:10
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:360,-272,524,-220
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Annuleer"
    text.size:9
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:540,-280,724,-212
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Stel in"
    text.size:8
    text.validation:"R6,3"
  }
}

wimp_window {
  template_name:"con_theme"
  visible:410,38,1318,642
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-604,908,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED
  work_flags:
  sprite_area:&1
  xmin:640
  ymin:604
  text_only:"Thema's"
  wimp_icon {
    extent:16,-492,892,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:1
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-52,392,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Beschikbare thema's "
    text_and_sprite.size:22
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:24,-576,200,-524
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Standaard"
    text.size:10
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:524,-576,688,-524
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Annuleer"
    text.size:9
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:704,-584,888,-516
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Stel in"
    text.size:8
    text.validation:"R6,3"
  }
}

wimp_window {
  template_name:"download"
  visible:486,610,1394,890
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_BACK_ICON | wimp_WINDOW_CLOSE_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-280,908,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:88
  ymin:28
  text.text:"NetSurf-ophaalproces"
  text.size:21
  text.validation:""
  wimp_icon {
    extent:420,-84,488,-16
    icon_flags:wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK_DRAG
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    sprite.id:"file_ddc"
    sprite.size:9
    sprite.area:&1
  }
  wimp_icon {
    extent:204,-152,900,-100
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"http://netsurf.sourceforge.net/netsurf.zip"
    text.size:43
    text.validation:"R2"
  }
  wimp_icon {
    extent:204,-212,900,-160
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"netsurf"
    text.size:8
    text.validation:"Pptr_write"
  }
  wimp_icon {
    extent:204,-212,900,-160
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"ADFS::A7000+.$.netsurf"
    text.size:23
    text.validation:"R2"
  }
  wimp_icon {
    extent:8,-272,900,-220
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:1
    text.validation:"R2"
  }
  wimp_icon {
    extent:12,-268,296,-224
    icon_flags:wimp_ICON_FILLED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_CREAM
  }
  wimp_icon {
    extent:12,-268,896,-224
    icon_flags:wimp_ICON_TEXT | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"999 KB compleet � gemiddeld 926.6 KB/s � 0:39 resterend"
    text.size:72
    text.validation:""
  }
  wimp_icon {
    extent:92,-148,200,-104
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Bron"
  }
  wimp_icon {
    extent:12,-208,200,-164
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Bestemming"
  }
}

wimp_window {
  template_name:"history"
  visible:252,388,1152,808
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_SCROLL_REPEAT | wimp_WINDOW_BACK_ICON | wimp_WINDOW_CLOSE_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_TOGGLE_ICON | wimp_WINDOW_VSCROLL | wimp_WINDOW_SIZE_ICON | wimp_WINDOW_HSCROLL | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_WHITE
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-880,1236,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:wimp_BUTTON_CLICK
  sprite_area:&1
  xmin:0
  ymin:0
  text.text:" Venstergeschiedenis "
  text.size:22
  text.validation:""
}

wimp_window {
  template_name:"corepginfo"
  visible:252,388,1152,808
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_SCROLL_REPEAT | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_WHITE
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-880,1236,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:wimp_BUTTON_CLICK
  sprite_area:&1
  xmin:0
  ymin:0
  text.text:"Page Info"
  text.size:*
  text.validation:""
}

wimp_window {
  template_name:"info"
  visible:752,332,1412,700
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_CREAM
  scroll_inner:wimp_COLOUR_ORANGE
  highlight_bg:wimp_COLOUR_LIGHT_GREY
  extra_flags:
  extent:0,-368,660,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
  work_flags:wimp_BUTTON_CLICK
  sprite_area:&1
  xmin:660
  ymin:248
  text.text:"Programma-informatie"
  text.size:21
  text.validation:""
  wimp_icon {
    extent:672,-200,848,-152
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_RED
    text_only:"OK"
  }
  wimp_icon {
    extent:168,-60,652,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK_DRAG
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"NetSurf"
    text.size:8
    text.validation:"R2"
  }
  wimp_icon {
    extent:168,-120,652,-68
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK_DRAG
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Webbrowser met open broncode"
    text.size:29
    text.validation:"R2"
  }
  wimp_icon {
    extent:168,-180,652,-128
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK_DRAG
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"© NetSurf-ontwikkelaars"
    text.size:40
    text.validation:"R2"
  }
  wimp_icon {
    extent:168,-360,652,-308
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK_DRAG
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"CVS-testuitgave"
    text.size:40
    text.validation:"R2"
  }
  wimp_icon {
    extent:72,-56,164,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Naam"
  }
  wimp_icon {
    extent:40,-116,164,-72
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Functie"
  }
  wimp_icon {
    extent:40,-176,164,-132
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Auteurs"
  }
  wimp_icon {
    extent:40,-356,164,-312
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Versie"
  }
  wimp_icon {
    extent:168,-300,652,-248
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK_DRAG
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"g.vankatwijk@freeler.nl"
    text.size:50
    text.validation:"R2"
  }
  wimp_icon {
    extent:8,-296,164,-252
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Contact"
    text.size:20
    text.validation:""
  }
  wimp_icon {
    extent:168,-240,652,-188
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK_DRAG
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"NetSurf-vertalers"
    text.size:40
    text.validation:"R2"
  }
  wimp_icon {
    extent:4,-236,164,-192
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Vertaling"
  }
}

wimp_window {
  template_name:"new_entry"
  visible:480,660,1080,880
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-220,600,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:600
  ymin:220
  text.text:""
  text.size:32
  text.validation:""
  wimp_icon {
    extent:12,-56,108,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Naam"
  }
  wimp_icon {
    extent:112,-60,588,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:""
    text.size:128
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:12,-116,108,-72
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Adres"
  }
  wimp_icon {
    extent:112,-120,532,-68
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:""
    text.size:1024
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:268,-200,432,-148
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Annuleer"
    text.size:9
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:456,-208,588,-140
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"OK"
    text.size:8
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:540,-116,584,-72
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:13
    text_and_sprite.validation:"R5;sgright,pgright"
  }
}

wimp_window {
  template_name:"new_folder"
  visible:480,954,1080,1114
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-160,600,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:600
  ymin:160
  text.text:""
  text.size:21
  text.validation:""
  wimp_icon {
    extent:12,-56,108,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Naam"
  }
  wimp_icon {
    extent:112,-60,588,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:""
    text.size:128
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:268,-140,432,-88
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Annuleer"
    text.size:9
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:456,-148,588,-80
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"OK"
    text.size:8
    text.validation:"R6,3"
  }
}

wimp_window {
  template_name:"objectinfo"
  visible:428,292,1216,480
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-188,788,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:wimp_BUTTON_CLICK
  sprite_area:&1
  xmin:788
  ymin:188
  text.text:"Objectinformatie"
  text.size:20
  text.validation:""
  wimp_icon {
    extent:204,-60,780,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Weergaveveld"
    text.size:64
    text.validation:"R2"
  }
  wimp_icon {
    extent:204,-120,780,-68
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Weergaveveld"
    text.size:64
    text.validation:"R2"
  }
  wimp_icon {
    extent:204,-180,780,-128
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Weergaveveld"
    text.size:64
    text.validation:"R2"
  }
  wimp_icon {
    extent:12,-80,84,-12
    icon_flags:wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    sprite.id:"file_faf"
    sprite.size:9
    sprite.area:&1
  }
  wimp_icon {
    extent:92,-116,200,-72
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Doel"
  }
  wimp_icon {
    extent:120,-176,200,-132
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Type"
  }
  wimp_icon {
    extent:104,-56,200,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Adres"
  }
}

wimp_window {
  template_name:"open_url"
  visible:248,266,1048,422
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-156,800,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:0
  ymin:0
  text.text:"Weblocatie openen"
  text.size:18
  text.validation:""
  wimp_icon {
    extent:8,-56,104,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Adres"
  }
  wimp_icon {
    extent:108,-60,736,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:""
    text.size:1
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:468,-136,632,-84
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Annuleer"
    text.size:9
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:656,-144,788,-76
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Open"
    text.size:8
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:744,-56,788,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:13
    text_and_sprite.validation:"R5;sgright,pgright"
  }
}

wimp_window {
  template_name:"pageinfo"
  visible:310,528,1102,776
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-248,792,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:792
  ymin:248
  text.text:"Documentinformatie"
  text.size:19
  text.validation:""
  wimp_icon {
    extent:208,-60,784,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Weergaveveld"
    text.size:64
    text.validation:"R2"
  }
  wimp_icon {
    extent:208,-120,784,-68
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Weergaveveld"
    text.size:64
    text.validation:"R2"
  }
  wimp_icon {
    extent:208,-180,784,-128
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Weergaveveld"
    text.size:64
    text.validation:"R2"
  }
  wimp_icon {
    extent:208,-240,784,-188
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Weergaveveld"
    text.size:64
    text.validation:"R2"
  }
  wimp_icon {
    extent:12,-80,84,-12
    icon_flags:wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    sprite.id:"file_faf"
    sprite.size:9
    sprite.area:&1
  }
  wimp_icon {
    extent:108,-116,204,-72
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Adres"
  }
  wimp_icon {
    extent:60,-176,204,-132
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Codering"
  }
  wimp_icon {
    extent:116,-236,204,-192
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Type"
  }
  wimp_icon {
    extent:112,-56,204,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Titel"
  }
}

wimp_window {
  template_name:"print"
  visible:472,136,1132,708
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-572,700,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:600
  ymin:572
  text.text:"Geen stuurprogramma aanwezig"
  text.size:29
  text.validation:""
  wimp_icon {
    extent:12,-176,652,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:1
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-100,504,-56
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:1
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"einde van de webpagina"
    text_and_sprite.size:23
    text_and_sprite.validation:"Sradiooff,radioon"
  }
  wimp_icon {
    extent:32,-152,492,-108
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:1
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:6
    text_and_sprite.validation:"Sradiooff,radioon"
  }
  wimp_icon {
    extent:84,-156,164,-104
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"1"
    text.size:3
    text.validation:"Pptr_write;Kta;A0-9"
  }
  wimp_icon {
    extent:176,-148,208,-116
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:1
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:208,-148,240,-116
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:1
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:244,-152,528,-108
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"pagina('s)"
    text.size:11
    text.validation:""
  }
  wimp_icon {
    extent:12,-236,512,-192
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Voorgrondafbeeldingen"
    text_and_sprite.size:22
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:12,-288,528,-244
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Achtergrondafbeeldingen"
    text_and_sprite.size:24
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:12,-340,492,-296
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Afdrukken in achtergrond"
    text_and_sprite.size:25
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:12,-404,180,-360
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_SELECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Staand"
    text_and_sprite.size:7
    text_and_sprite.validation:"Sradiooff,radioon"
  }
  wimp_icon {
    extent:12,-452,196,-408
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Liggend"
    text_and_sprite.size:8
    text_and_sprite.validation:"Sradiooff,radioon"
  }
  wimp_icon {
    extent:480,-456,560,-404
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"1"
    text.size:3
    text.validation:"Pptr_write;Kta;A0-9"
  }
  wimp_icon {
    extent:572,-448,604,-416
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:1
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:604,-448,636,-416
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:1
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:292,-552,456,-500
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Annuleer"
    text.size:9
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:480,-560,648,-492
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Druk af"
    text.size:8
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:344,-452,476,-408
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Kopieën"
  }
  wimp_icon {
    extent:-16,-480,676,-472
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:1
    text.validation:"R2"
  }
  wimp_icon {
    extent:32,-48,448,-4
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Afdrukken stoppen na "
    text_and_sprite.size:23
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:232,-400,656,-356
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Alle tekst in zwart"
    text_and_sprite.size:20
    text_and_sprite.validation:"Soptoff,opton"
  }
}

wimp_window {
  template_name:"query"
  visible:142,526,942,806
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_LIGHT_GREY
  extra_flags:
  extent:0,-280,800,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:0
  ymin:0
  text.text:"Vraag van NetSurf"
  text.size:21
  text.validation:""
  wimp_icon {
    extent:92,-184,792,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Bericht"
    text.size:300
    text.validation:"R2;L"
  }
  wimp_icon {
    extent:604,-268,788,-200
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"012345678901234567"
    text.size:19
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:424,-260,588,-208
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"0123456789012345678901"
    text.size:23
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:16,-260,132,-208
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Hulp"
    text.size:5
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:12,-80,80,-12
    icon_flags:wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    sprite_only:"!netsurf"
  }
}

wimp_window {
  template_name:"saveas"
  visible:824,676,1164,924
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_BOUNDED_ONCE | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-248,340,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:308
  ymin:244
  text_only:"Bewaar als"
  wimp_icon {
    extent:144,-84,212,-16
    icon_flags:wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK_DRAG
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    sprite.id:"file_faf"
    sprite.size:13
    sprite.area:&1
  }
  wimp_icon {
    extent:8,-152,332,-100
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:""
    text.size:256
    text.validation:"Pptr_write"
  }
  wimp_icon {
    extent:184,-236,332,-168
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Bewaar"
    text.size:7
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:8,-228,168,-176
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Annuleer"
    text.size:9
    text.validation:"R5,3"
  }
}

wimp_window {
  template_name:"search"
  visible:1036,684,1792,928
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-244,756,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:756
  ymin:244
  text.text:"Tekst zoeken"
  text.size:13
  text.validation:""
  wimp_icon {
    extent:96,-60,692,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:""
    text.size:32
    text.validation:"KN;Pptr_write"
  }
  wimp_icon {
    extent:96,-116,476,-72
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Hoofdlettergevoelig"
    text_and_sprite.size:20
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:568,-228,744,-160
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Volgende"
    text.size:10
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:424,-220,552,-168
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Vorige"
    text.size:7
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:248,-220,408,-168
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Annuleer"
    text.size:9
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:12,-216,232,-172
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Niet gevonden"
    text.size:14
    text.validation:""
  }
  wimp_icon {
    extent:-8,-148,772,-140
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:1
    text.validation:"R2"
  }
  wimp_icon {
    extent:16,-56,92,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Zoek"
  }
  wimp_icon {
    extent:700,-56,744,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_ICON_SHADED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:13
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:472,-116,748,-72
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Alles markeren"
    text_and_sprite.size:15
    text_and_sprite.validation:"Soptoff,opton"
  }
}

wimp_window {
  template_name:"theme_inst"
  visible:374,554,1174,834
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-280,800,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:800
  ymin:280
  text.text:"NetSurf-thema-intallatie"
  text.size:25
  text.validation:""
  wimp_icon {
    extent:92,-184,792,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Bericht"
    text.size:300
    text.validation:"R2;L"
  }
  wimp_icon {
    extent:588,-268,788,-200
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Installeer"
    text.size:11
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:404,-260,564,-208
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Annuleer"
    text.size:9
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:12,-80,80,-12
    icon_flags:wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    sprite_only:"!netsurf"
  }
}

wimp_window {
  template_name:"tooltip"
  visible:884,620,1148,656
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_BOUNDED_ONCE | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-36,2000,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED
  work_flags:
  sprite_area:&1
  xmin:0
  ymin:0
  text_only:"<Naamloos>"
  wimp_icon {
    extent:0,-40,300,4
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Commentaar"
    text.size:256
    text.validation:""
  }
}

wimp_window {
  template_name:"tree"
  visible:530,654,1042,954
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_SCROLL_REPEAT | wimp_WINDOW_IGNORE_XEXTENT | wimp_WINDOW_IGNORE_YEXTENT | wimp_WINDOW_BOUNDED_ONCE | wimp_WINDOW_BACK_ICON | wimp_WINDOW_CLOSE_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_TOGGLE_ICON | wimp_WINDOW_VSCROLL | wimp_WINDOW_SIZE_ICON | wimp_WINDOW_HSCROLL | wimp_WINDOW_NEW_FORMAT | wimp_WINDOW_NO_BOUNDS
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_TRANSPARENT
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-880,1236,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:wimp_BUTTON_DOUBLE_CLICK_DRAG
  sprite_area:&1
  xmin:0
  ymin:0
  text.text:""
  text.size:64
  text.validation:""
}

wimp_window {
  template_name:"url_suggest"
  visible:320,390,1102,684
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_NO_BOUNDS | wimp_WINDOW_IGNORE_XEXTENT | wimp_WINDOW_IGNORE_YEXTENT | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_TRANSPARENT
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-65536,65536,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED
  work_flags:wimp_BUTTON_CLICK
  sprite_area:&1
  xmin:0
  ymin:0
  text_only:"<Naamloos>"
}

wimp_window {
  template_name:"warning"
  visible:320,814,1120,1094
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_BOUNDED_ONCE | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-280,800,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:0
  ymin:0
  text.text:"Waarschuwing van NetSurf"
  text.size:25
  text.validation:""
  wimp_icon {
    extent:92,-184,792,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Bericht"
    text.size:300
    text.validation:"R2;L"
  }
  wimp_icon {
    extent:608,-268,788,-200
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Verder"
    text.size:7
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:484,-260,584,-208
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Hulp"
    text.size:5
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:12,-80,80,-12
    icon_flags:wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    sprite_only:"!netsurf"
  }
}

wimp_window {
  template_name:"zoom"
  visible:182,356,650,578
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_BOUNDED_ONCE | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-224,468,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
  work_flags:
  sprite_area:&1
  xmin:468
  ymin:220
  text.text:"Pagina schalen"
  text.size:15
  text.validation:""
  wimp_icon {
    extent:0,-56,112,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Schaal"
  }
  wimp_icon {
    extent:116,-60,212,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"100"
    text.size:5
    text.validation:"Pptr_write;KTA;A0-9."
  }
  wimp_icon {
    extent:224,-52,256,-20
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:1
    text_and_sprite.validation:"R5;sdown,pdown"
  }
  wimp_icon {
    extent:256,-52,288,-20
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:1
    text_and_sprite.validation:"R5;sup,pup"
  }
  wimp_icon {
    extent:292,-56,332,-12
    icon_flags:wimp_ICON_TEXT | wimp_ICON_HCENTRED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"%"
  }
  wimp_icon {
    extent:116,-112,460,-68
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Frames meeschalen"
    text_and_sprite.size:20
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:-4,-132,716,-124
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:1
    text.validation:"R2"
  }
  wimp_icon {
    extent:148,-204,308,-152
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Annuleer"
    text.size:9
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:324,-212,460,-144
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Schaal"
    text.size:7
    text.validation:"R6,3"
  }
}

wimp_window {
  template_name:"con_secure"
  visible:1590,788,2206,1152
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-364,616,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
  work_flags:
  sprite_area:&1
  xmin:616
  ymin:364
  text.text:"Privacy & veiligheid"
  text.size:21
  text.validation:""
  wimp_icon {
    extent:16,-120,600,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:1
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-52,364,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Cross-site privacy "
    text_and_sprite.size:21
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:32,-104,592,-60
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Sitegerelateerde info verzenden"
    text_and_sprite.size:32
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:16,-252,600,-148
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:1
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-176,316,-132
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Sitegeschiedenis "
    text_and_sprite.size:18
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:28,-228,112,-184
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Max."
  }
  wimp_icon {
    extent:116,-232,240,-180
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"12"
    text.size:4
    text.validation:"Pptr_write;Kta;A0-9"
  }
  wimp_icon {
    extent:252,-224,284,-192
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:1
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:284,-224,316,-192
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:1
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:324,-228,596,-184
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"dagen onthouden"
    text.size:16
    text.validation:""
  }
  wimp_icon {
    extent:24,-336,200,-284
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Standaard"
    text.size:10
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:232,-336,396,-284
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Annuleer"
    text.size:9
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:412,-344,596,-276
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Stel in"
    text.size:8
    text.validation:"R6,3"
  }
}

wimp_window {
  template_name:"con_content"
  visible:1248,854,1928,1354
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_FULL_SIZE | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-500,680,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | 0x27000000
  work_flags:
  sprite_area:&1
  xmin:656
  ymin:452
  text_only:"Browsen"
  wimp_icon {
    extent:16,-272,660,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:1
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-52,492,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Paginaverwerking "
    text_and_sprite.size:29
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:32,-100,460,-56
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Advertenties verbergen"
    text_and_sprite.size:39
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:32,-152,592,-108
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Pop-up vensters verhinderen"
    text_and_sprite.size:46
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:32,-256,540,-212
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_DELETED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"Plug-ins uitschakelen"
    text_and_sprite.size:42
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:16,-384,660,-292
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:1
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-320,492,-276
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Koppelingen "
    text_and_sprite.size:29
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:32,-368,644,-324
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"In nieuw venster openen toestaan"
    text_and_sprite.size:36
    text_and_sprite.validation:"Soptoff,opton"
  }
  wimp_icon {
    extent:24,-468,200,-416
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Standaard"
    text.size:10
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:296,-468,460,-416
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Annuleer"
    text.size:9
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:476,-476,660,-408
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Stel in"
    text.size:8
    text.validation:"R6,3"
  }
  wimp_icon {
    extent:32,-204,532,-160
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_RADIO
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:"JavaScript uitschakelen"
    text_and_sprite.size:24
    text_and_sprite.validation:"Soptoff,opton"
  }
}

wimp_window {
  template_name:"con_connect"
  visible:1328,566,2068,1234
  xscroll:0
  yscroll:0
  next:wimp_TOP
  window_flags:wimp_WINDOW_MOVEABLE | wimp_WINDOW_AUTO_REDRAW | wimp_WINDOW_BACK_ICON | wimp_WINDOW_TITLE_ICON | wimp_WINDOW_NEW_FORMAT
  title_fg:wimp_COLOUR_BLACK
  title_bg:wimp_COLOUR_LIGHT_GREY
  work_fg:wimp_COLOUR_BLACK
  work_bg:wimp_COLOUR_VERY_LIGHT_GREY
  scroll_outer:wimp_COLOUR_MID_LIGHT_GREY
  scroll_inner:wimp_COLOUR_VERY_LIGHT_GREY
  highlight_bg:wimp_COLOUR_CREAM
  extra_flags:
  extent:0,-668,740,0
  title_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED
  work_flags:
  sprite_area:&1
  xmin:740
  ymin:668
  text_only:"Verbinding"
  wimp_icon {
    extent:16,-304,724,-24
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:1
    text.validation:"R4"
  }
  wimp_icon {
    extent:28,-52,232,-8
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" HTTP-proxy "
    text_and_sprite.size:15
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:96,-104,268,-60
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_only:"Proxy-type"
  }
  wimp_icon {
    extent:272,-108,652,-56
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Weergaveveld"
    text.size:32
    text.validation:"R2"
  }
  wimp_icon {
    extent:660,-104,704,-60
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:1
    text_and_sprite.validation:"R5;sgright,pgright"
  }
  wimp_icon {
    extent:156,-164,268,-120
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Server"
    text.size:7
    text.validation:""
  }
  wimp_icon {
    extent:272,-168,584,-116
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"myhost.proxy"
    text.size:255
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:580,-164,608,-120
    icon_flags:wimp_ICON_TEXT | wimp_ICON_HCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:":"
    text.size:2
    text.validation:""
  }
  wimp_icon {
    extent:604,-168,708,-116
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"8080"
    text.size:8
    text.validation:"Pptr_write;Kta;A0-9"
  }
  wimp_icon {
    extent:12,-224,268,-180
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Gebruikersnaam"
    text.size:15
    text.validation:""
  }
  wimp_icon {
    extent:272,-228,708,-176
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"k1dd13"
    text.size:64
    text.validation:"Pptr_write;Kta"
  }
  wimp_icon {
    extent:44,-284,268,-240
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Wachtwoord"
    text.size:11
    text.validation:""
  }
  wimp_icon {
    extent:272,-288,708,-236
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"1337"
    text.size:64
    text.validation:"Pptr_write;Kta;D*"
  }
  wimp_icon {
    extent:16,-552,724,-332
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:""
    text.size:1
    text.validation:"R4"
  }
  wimp_icon {
    extent:32,-360,332,-316
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:" Ophaalopdrachten "
    text_and_sprite.size:19
    text_and_sprite.validation:""
  }
  wimp_icon {
    extent:148,-412,408,-368
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Maximum aantal"
    text.size:15
    text.validation:""
  }
  wimp_icon {
    extent:412,-416,620,-364
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"99"
    text.size:3
    text.validation:"Pptr_write;Kta;A0-9"
  }
  wimp_icon {
    extent:636,-408,668,-376
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:1
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:668,-408,700,-376
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:1
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:116,-472,408,-428
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Aantal per server"
    text.size:18
    text.validation:""
  }
  wimp_icon {
    extent:412,-476,620,-424
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"99"
    text.size:4
    text.validation:"Pptr_write;Kta;A0-9"
  }
  wimp_icon {
    extent:636,-468,672,-436
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:1
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:668,-468,700,-436
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:1
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:24,-532,408,-488
    icon_flags:wimp_ICON_TEXT | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_ICON_RJUSTIFIED
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Gebufferde verbindingen"
    text.size:24
    text.validation:""
  }
  wimp_icon {
    extent:412,-536,620,-484
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_WRITABLE
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_WHITE
    text.text:"99"
    text.size:4
    text.validation:"Pptr_write;Kta;A0-9"
  }
  wimp_icon {
    extent:636,-528,672,-496
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:1
    text_and_sprite.validation:"r5;sdown,pdown"
  }
  wimp_icon {
    extent:668,-528,700,-496
    icon_flags:wimp_ICON_TEXT | wimp_ICON_SPRITE | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_INDIRECTED | wimp_BUTTON_REPEAT
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text_and_sprite.text:""
    text_and_sprite.size:1
    text_and_sprite.validation:"r5;sup,pup"
  }
  wimp_icon {
    extent:24,-640,200,-588
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Standaard"
    text.size:10
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:360,-640,524,-588
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Annuleer"
    text.size:9
    text.validation:"R5,3"
  }
  wimp_icon {
    extent:540,-648,724,-580
    icon_flags:wimp_ICON_TEXT | wimp_ICON_BORDER | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED | wimp_ICON_FILLED | wimp_ICON_INDIRECTED | wimp_BUTTON_CLICK
    icon_esg:0
    icon_fg:wimp_COLOUR_BLACK
    icon_bg:wimp_COLOUR_VERY_LIGHT_GREY
    text.text:"Stel in"
    text.size:8
    text.validation:"R6,3"
  }
}








netsurf-vince/pdf/frontends/riscos/textarea.c

/*
 * Copyright 2006 John-Mark Bell <jmb202@ecs.soton.ac.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Single/Multi-line UTF-8 text area (implementation)
 */

#include <inttypes.h>
#include <stdbool.h>
#include <stdint.h>
#include <string.h>
#include <swis.h>
#include <oslib/colourtrans.h>
#include <oslib/osbyte.h>
#include <oslib/serviceinternational.h>
#include <oslib/wimp.h>
#include <oslib/wimpspriteop.h>

#include "utils/log.h"
#include "utils/utf8.h"

#include "riscos/gui.h"
#include "riscos/oslib_pre7.h"
#include "riscos/textarea.h"
#include "riscos/ucstables.h"
#include "riscos/wimp.h"
#include "riscos/wimp_event.h"
#include "riscos/wimputils.h"

#define MARGIN_LEFT 8
#define MARGIN_RIGHT 8

struct line_info {
	unsigned int b_start;		/**< Byte offset of line start */
	unsigned int b_length;		/**< Byte length of line */
};

struct text_area {
#define MAGIC (('T'<<24) | ('E'<<16) | ('X'<<8) | 'T')
	unsigned int magic;		/**< Magic word, for sanity */

	unsigned int flags;		/**< Textarea flags */
	unsigned int vis_width;		/**< Visible width, in pixels */
	unsigned int vis_height;	/**< Visible height, in pixels */
	wimp_w window;			/**< Window handle */

	char *text;			/**< UTF-8 text */
	unsigned int text_alloc;	/**< Size of allocated text */
	unsigned int text_len;		/**< Length of text, in bytes */
	struct {
		unsigned int line;	/**< Line caret is on */
		unsigned int char_off;	/**< Character index of caret */
	} caret_pos;
//	unsigned int selection_start;	/**< Character index of sel start */
//	unsigned int selection_end;	/**< Character index of sel end */

	wimp_w parent;			/**< Parent window handle */
	wimp_i icon;			/**< Parent icon handle */

	char *font_family;		/**< Font family of text */
	unsigned int font_size;		/**< Font size (16ths/pt) */
	rufl_style font_style;		/**< Font style (rufl) */
	int line_height;		/**< Total height of a line, given font size */
	int line_spacing;		/**< Height of line spacing, given font size */

	unsigned int line_count;	/**< Count of lines */
#define LINE_CHUNK_SIZE 256
	struct line_info *lines;	/**< Line info array */

	struct text_area *next;		/**< Next text area in list */
	struct text_area *prev;		/**< Prev text area in list */
};

static wimp_window text_area_definition = {
	{0, 0, 16, 16},
	0,
	0,
	wimp_TOP,
	wimp_WINDOW_NEW_FORMAT | wimp_WINDOW_NO_BOUNDS,
	wimp_COLOUR_BLACK,
	wimp_COLOUR_LIGHT_GREY,
	wimp_COLOUR_LIGHT_GREY,
	wimp_COLOUR_VERY_LIGHT_GREY,
	wimp_COLOUR_DARK_GREY,
	wimp_COLOUR_MID_LIGHT_GREY,
	wimp_COLOUR_CREAM,
	0,
	{0, -16384, 16384, 0},
	wimp_ICON_TEXT | wimp_ICON_HCENTRED | wimp_ICON_VCENTRED,
	wimp_BUTTON_CLICK << wimp_ICON_BUTTON_TYPE_SHIFT,
	wimpspriteop_AREA,
	1,
	1,
	{""},
	0,
	{}
};

static void ro_textarea_reflow(struct text_area *ta, unsigned int line);
static bool ro_textarea_mouse_click(wimp_pointer *pointer);
static bool ro_textarea_key_press(wimp_key *key);
static void ro_textarea_redraw(wimp_draw *redraw);
static void ro_textarea_redraw_internal(wimp_draw *redraw, bool update);
static void ro_textarea_open(wimp_open *open);

/**
 * Create a text area
 *
 * \param parent Parent window
 * \param icon Icon in parent window to replace
 * \param flags Text area flags
 * \param font_family RUfl font family to use, or NULL for default
 * \param font_size Font size to use (pt * 16), or 0 for default
 * \param font_style Font style to use, or 0 for default
 * \return Opaque handle for textarea or 0 on error
 */
uintptr_t ro_textarea_create(wimp_w parent, wimp_i icon, unsigned int flags,
		const char *font_family, unsigned int font_size,
		rufl_style font_style)
{
	struct text_area *ret;
	os_error *error;

	ret = malloc(sizeof(struct text_area));
	if (!ret) {
		NSLOG(netsurf, INFO, "malloc failed");
		return 0;
	}

	ret->parent = parent;
	ret->icon = icon;
	ret->magic = MAGIC;
	ret->flags = flags;
	ret->text = malloc(64);
	if (!ret->text) {
		NSLOG(netsurf, INFO, "malloc failed");
		free(ret);
		return 0;
	}
	ret->text[0] = '\0';
	ret->text_alloc = 64;
	ret->text_len = 1;
	ret->caret_pos.line = ret->caret_pos.char_off = (unsigned int)-1;
//	ret->selection_start = (unsigned int)-1;
//	ret->selection_end = (unsigned int)-1;
	ret->font_family = strdup(font_family ? font_family : "Corpus");
	if (!ret->font_family) {
		NSLOG(netsurf, INFO, "strdup failed");
		free(ret->text);
		free(ret);
		return 0;
	}
	ret->font_size = font_size ? font_size : 192 /* 12pt */;
	ret->font_style = font_style ? font_style : rufl_WEIGHT_400;

	/** \todo Better line height calculation */
	ret->line_height = (int)(((ret->font_size * 1.3) / 16) * 2.0) + 1;
	ret->line_spacing = ret->line_height / 8;

	ret->line_count = 0;
	ret->lines = 0;

	if (flags & TEXTAREA_READONLY)
		text_area_definition.title_fg = 0xff;
	else
		text_area_definition.title_fg = wimp_COLOUR_BLACK;
	error = xwimp_create_window(&text_area_definition, &ret->window);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_create_window: 0x%x: %s",
		      error->errnum, error->errmess);
		free(ret->font_family);
		free(ret->text);
		free(ret);
		return 0;
	}

	/* set the window dimensions */
	if (!ro_textarea_update((uintptr_t)ret)) {
	 	ro_textarea_destroy((uintptr_t)ret);
		return 0;
	}

	/* and register our event handlers */
	ro_gui_wimp_event_set_user_data(ret->window, ret);
	ro_gui_wimp_event_register_mouse_click(ret->window,
			ro_textarea_mouse_click);
	ro_gui_wimp_event_register_keypress(ret->window,
			ro_textarea_key_press);
	ro_gui_wimp_event_register_redraw_window(ret->window,
			ro_textarea_redraw);
	ro_gui_wimp_event_register_open_window(ret->window,
			ro_textarea_open);

	return (uintptr_t)ret;
}

/**
 * Update the a text area following a change in the parent icon
 *
 * \param self Text area to update
 */
bool ro_textarea_update(uintptr_t self)
{
	struct text_area *ta;
	wimp_window_state state;
	wimp_icon_state istate;
	os_box extent;
	os_error *error;

	ta = (struct text_area *)self;
	if (!ta || ta->magic != MAGIC)
		return false;

	state.w = ta->parent;
	error = xwimp_get_window_state(&state);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_state: 0x%x: %s",
		      error->errnum, error->errmess);
		return false;
	}

	istate.w = ta->parent;
	istate.i = ta->icon;
	error = xwimp_get_icon_state(&istate);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_icon_state: 0x%x: %s",
		      error->errnum, error->errmess);
		return false;
	}

	state.w = ta->window;
	state.visible.x1 = state.visible.x0 + istate.icon.extent.x1 -
			ro_get_vscroll_width(ta->window) - state.xscroll;
	state.visible.x0 += istate.icon.extent.x0 + 2 - state.xscroll;
	state.visible.y0 = state.visible.y1 + istate.icon.extent.y0 +
			ro_get_hscroll_height(ta->window) - state.yscroll;
	state.visible.y1 += istate.icon.extent.y1 - 2 - state.yscroll;

	if (ta->flags & TEXTAREA_READONLY) {
		state.visible.x0 += 2;
		state.visible.x1 -= 4;
		state.visible.y0 += 2;
		state.visible.y1 -= 4;
	}

	/* set our width/height */
	ta->vis_width = state.visible.x1 - state.visible.x0;
	ta->vis_height = state.visible.y1 - state.visible.y0;

	/* Set window extent to visible area */
	extent.x0 = 0;
	extent.y0 = -ta->vis_height;
	extent.x1 = ta->vis_width;
	extent.y1 = 0;

	error = xwimp_set_extent(ta->window, &extent);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_set_extent: 0x%x: %s",
		      error->errnum, error->errmess);
		return false;
	}

	/* and open the window */
	error = xwimp_open_window_nested(PTR_WIMP_OPEN(&state), ta->parent,
			wimp_CHILD_LINKS_PARENT_VISIBLE_BOTTOM_OR_LEFT
					<< wimp_CHILD_XORIGIN_SHIFT |
			wimp_CHILD_LINKS_PARENT_VISIBLE_TOP_OR_RIGHT
					<< wimp_CHILD_YORIGIN_SHIFT |
			wimp_CHILD_LINKS_PARENT_VISIBLE_BOTTOM_OR_LEFT
					<< wimp_CHILD_LS_EDGE_SHIFT |
			wimp_CHILD_LINKS_PARENT_VISIBLE_BOTTOM_OR_LEFT
					<< wimp_CHILD_RS_EDGE_SHIFT);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_open_window_nested: 0x%x: %s",
		      error->errnum, error->errmess);
		return false;
	}

	/* reflow the text */
	ro_textarea_reflow(ta, 0);
	return true;
}

/**
 * Destroy a text area
 *
 * \param self Text area to destroy
 */
void ro_textarea_destroy(uintptr_t self)
{
	struct text_area *ta;
	os_error *error;

	ta = (struct text_area *)self;
	if (!ta || ta->magic != MAGIC)
		return;

	error = xwimp_delete_window(ta->window);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_delete_window: 0x%x: %s",
		      error->errnum, error->errmess);
	}

	ro_gui_wimp_event_finalise(ta->window);

	free(ta->font_family);
	free(ta->text);
	free(ta);
}

/**
 * Set the text in a text area, discarding any current text
 *
 * \param self Text area
 * \param text UTF-8 text to set text area's contents to
 * \return true on success, false on memory exhaustion
 */
bool ro_textarea_set_text(uintptr_t self, const char *text)
{
	struct text_area *ta;
	unsigned int len = strlen(text) + 1;

	ta = (struct text_area *)self;
	if (!ta || ta->magic != MAGIC) {
		NSLOG(netsurf, INFO, "magic doesn't match");
		return true;
	}

	if (len >= ta->text_alloc) {
		char *temp = realloc(ta->text, len + 64);
		if (!temp) {
			NSLOG(netsurf, INFO, "realloc failed");
			return false;
		}
		ta->text = temp;
		ta->text_alloc = len+64;
	}

	memcpy(ta->text, text, len);
	ta->text_len = len;

	ro_textarea_reflow(ta, 0);

	return true;
}

/**
 * Extract the text from a text area
 *
 * \param self Text area
 * \param buf Pointer to buffer to receive data, or NULL
 *            to read length required
 * \param len Length (bytes) of buffer pointed to by buf, or 0 to read length
 * \return Length (bytes) written/required or -1 on error
 */
int ro_textarea_get_text(uintptr_t self, char *buf, unsigned int len)
{
	struct text_area *ta;

	ta = (struct text_area *)self;
	if (!ta || ta->magic != MAGIC) {
		NSLOG(netsurf, INFO, "magic doesn't match");
		return -1;
	}

	if (buf == NULL && len == 0) {
		/* want length */
		return ta->text_len;
	}

	if (len < ta->text_len) {
		NSLOG(netsurf, INFO, "buffer too small");
		return -1;
	}

	memcpy(buf, ta->text, ta->text_len);

	return ta->text_len;
}

/**
 * Insert text into the text area
 *
 * \param self Text area
 * \param index 0-based character index to insert at
 * \param text UTF-8 text to insert
 */
void ro_textarea_insert_text(uintptr_t self, unsigned int index,
		const char *text)
{
	struct text_area *ta;
	unsigned int b_len = strlen(text);
	size_t b_off, c_len;

	ta = (struct text_area *)self;
	if (!ta || ta->magic != MAGIC) {
		NSLOG(netsurf, INFO, "magic doesn't match");
		return;
	}

	c_len = utf8_length(ta->text);

	/* Find insertion point */
	if (index > c_len)
		index = c_len;

	for (b_off = 0; index-- > 0;
			b_off = utf8_next(ta->text, ta->text_len, b_off))
		; /* do nothing */

	if (b_len + ta->text_len >= ta->text_alloc) {
		char *temp = realloc(ta->text, b_len + ta->text_len + 64);
		if (!temp) {
			NSLOG(netsurf, INFO, "realloc failed");
			return;
		}

		ta->text = temp;
		ta->text_alloc = b_len + ta->text_len + 64;
	}

	/* Shift text following up */
	memmove(ta->text + b_off + b_len, ta->text + b_off,
			ta->text_len - b_off);
	/* Insert new text */
	memcpy(ta->text + b_off, text, b_len);

	ta->text_len += b_len;

	/** \todo calculate line to reflow from */
	ro_textarea_reflow(ta, 0);
}

/**
 * Replace text in a text area
 *
 * \param self Text area
 * \param start Start character index of replaced section (inclusive)
 * \param end End character index of replaced section (exclusive)
 * \param text UTF-8 text to insert
 */
void ro_textarea_replace_text(uintptr_t self, unsigned int start,
		unsigned int end, const char *text)
{
	struct text_area *ta;
	int b_len = strlen(text);
	size_t b_start, b_end, c_len, diff;

	ta = (struct text_area *)self;
	if (!ta || ta->magic != MAGIC) {
		NSLOG(netsurf, INFO, "magic doesn't match");
		return;
	}

	c_len = utf8_length(ta->text);

	if (start > c_len)
		start = c_len;
	if (end > c_len)
		end = c_len;

	if (start == end)
		return ro_textarea_insert_text(self, start, text);

	if (start > end) {
		int temp = end;
		end = start;
		start = temp;
	}

	diff = end - start;

	for (b_start = 0; start-- > 0;
			b_start = utf8_next(ta->text, ta->text_len, b_start))
		; /* do nothing */

	for (b_end = b_start; diff-- > 0;
			b_end = utf8_next(ta->text, ta->text_len, b_end))
		; /* do nothing */

	if (b_len + ta->text_len - (b_end - b_start) >= ta->text_alloc) {
		char *temp = realloc(ta->text,
			b_len + ta->text_len - (b_end - b_start) + 64);
		if (!temp) {
			NSLOG(netsurf, INFO, "realloc failed");
			return;
		}

		ta->text = temp;
		ta->text_alloc =
			b_len + ta->text_len - (b_end - b_start) + 64;
	}

	/* Shift text following to new position */
	memmove(ta->text + b_start + b_len, ta->text + b_end,
			ta->text_len - b_end);

	/* Insert new text */
	memcpy(ta->text + b_start, text, b_len);

	ta->text_len += b_len - (b_end - b_start);

	/** \todo calculate line to reflow from */
	ro_textarea_reflow(ta, 0);
}

/**
 * Set the caret's position
 *
 * \param self Text area
 * \param caret 0-based character index to place caret at
 */
void ro_textarea_set_caret(uintptr_t self, unsigned int caret)
{
	struct text_area *ta;
	size_t c_len, b_off;
	unsigned int i;
	size_t index;
	int x;
	os_coord os_line_height;
	rufl_code code;
	os_error *error;

	ta = (struct text_area *)self;
	if (!ta || ta->magic != MAGIC) {
		NSLOG(netsurf, INFO, "magic doesn't match");
		return;
	}

	c_len = utf8_length(ta->text);

	if (caret > c_len)
		caret = c_len;

	/* Find byte offset of caret position */
	for (b_off = 0; caret > 0; caret--)
		b_off = utf8_next(ta->text, ta->text_len, b_off);

	/* Now find line in which byte offset appears */
	for (i = 0; i < ta->line_count - 1; i++)
		if (ta->lines[i + 1].b_start > b_off)
			break;

	ta->caret_pos.line = i;

	/* Now calculate the char. offset of the caret in this line */
	for (c_len = 0, ta->caret_pos.char_off = 0;
			c_len < b_off - ta->lines[i].b_start;
			c_len = utf8_next(ta->text + ta->lines[i].b_start,
					ta->lines[i].b_length, c_len))
		ta->caret_pos.char_off++;


	/* Finally, redraw the WIMP caret */
	index = ro_textarea_get_caret(self);
	os_line_height.x = 0;
	os_line_height.y = (int)((float)(ta->line_height - ta->line_spacing) * 0.62) + 1;
	ro_convert_pixels_to_os_units(&os_line_height, (os_mode)-1);

	for (b_off = 0; index-- > 0; b_off = utf8_next(ta->text, ta->text_len, b_off))
				; /* do nothing */

	code = rufl_width(ta->font_family, ta->font_style, ta->font_size,
			ta->text + ta->lines[ta->caret_pos.line].b_start,
			b_off - ta->lines[ta->caret_pos.line].b_start, &x);
	if (code != rufl_OK) {
		if (code == rufl_FONT_MANAGER_ERROR)
			NSLOG(netsurf, INFO, "rufl_width: 0x%x: %s",
			      rufl_fm_error->errnum, rufl_fm_error->errmess);
		else
			NSLOG(netsurf, INFO, "rufl_width: 0x%x", code);
		return;
	}

	error = xwimp_set_caret_position(ta->window, -1, x + MARGIN_LEFT,
			-((ta->caret_pos.line + 1) * ta->line_height) -
				ta->line_height / 4 + ta->line_spacing,
			os_line_height.y, -1);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_set_caret_position: 0x%x: %s",
		      error->errnum, error->errmess);
		return;
	}
}

/**
 * Set the caret's position
 *
 * \param self Text area
 * \param x X position of caret on the screen
 * \param y Y position of caret on the screen
 */
void ro_textarea_set_caret_xy(uintptr_t self, int x, int y)
{
	struct text_area *ta;
	wimp_window_state state;
	size_t b_off, c_off, temp;
	int line;
	os_coord os_line_height;
	rufl_code code;
	os_error *error;

	ta = (struct text_area *)self;
	if (!ta || ta->magic != MAGIC) {
		NSLOG(netsurf, INFO, "magic doesn't match");
		return;
	}

	if (ta->flags & TEXTAREA_READONLY)
		return;

	os_line_height.x = 0;
	os_line_height.y = (int)((float)(ta->line_height - ta->line_spacing) * 0.62) + 1;
	ro_convert_pixels_to_os_units(&os_line_height, (os_mode)-1);

	state.w = ta->window;
	error = xwimp_get_window_state(&state);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_state: 0x%x: %s",
		      error->errnum, error->errmess);
		return;
	}

	x = x - (state.visible.x0 - state.xscroll) - MARGIN_LEFT;
	y = (state.visible.y1 - state.yscroll) - y;

	line = y / ta->line_height;

	if (line < 0)
		line = 0;
	if (ta->line_count - 1 < (unsigned)line)
		line = ta->line_count - 1;

	code = rufl_x_to_offset(ta->font_family, ta->font_style,
			ta->font_size,
			ta->text + ta->lines[line].b_start,
			ta->lines[line].b_length,
			x, &b_off, &x);
	if (code != rufl_OK) {
		if (code == rufl_FONT_MANAGER_ERROR)
			NSLOG(netsurf, INFO, "rufl_x_to_offset: 0x%x: %s",
			      rufl_fm_error->errnum, rufl_fm_error->errmess);
		else
			NSLOG(netsurf, INFO, "rufl_x_to_offset: 0x%x", code);
		return;
	}

	for (temp = 0, c_off = 0; temp < b_off + ta->lines[line].b_start;
			temp = utf8_next(ta->text, ta->text_len, temp))
		c_off++;

	ro_textarea_set_caret((uintptr_t)ta, c_off);
}

/**
 * Get the caret's position
 *
 * \param self Text area
 * \return 0-based character index of caret location, or -1 on error
 */
unsigned int ro_textarea_get_caret(uintptr_t self)
{
	struct text_area *ta;
	size_t c_off = 0, b_off;

	ta = (struct text_area *)self;
	if (!ta || ta->magic != MAGIC) {
		NSLOG(netsurf, INFO, "magic doesn't match");
		return -1;
	}

	/* Calculate character offset of this line's start */
	for (b_off = 0; b_off < ta->lines[ta->caret_pos.line].b_start;
			b_off = utf8_next(ta->text, ta->text_len, b_off))
		c_off++;

	return c_off + ta->caret_pos.char_off;
}

/** \todo Selection handling */

/**
 * Reflow a text area from the given line onwards
 *
 * \param ta Text area to reflow
 * \param line Line number to begin reflow on
 */
void ro_textarea_reflow(struct text_area *ta, unsigned int line)
{
	rufl_code code;
	char *text;
	unsigned int len;
	size_t b_off;
	int x;
	char *space;
	unsigned int line_count = 0;
	os_box extent;
	os_error *error;

	/** \todo pay attention to line parameter */
	/** \todo create horizontal scrollbar if needed */

	ta->line_count = 0;

	if (!ta->lines) {
		ta->lines =
			malloc(LINE_CHUNK_SIZE * sizeof(struct line_info));
		if (!ta->lines) {
			NSLOG(netsurf, INFO, "malloc failed");
			return;
		}
	}

	if (!(ta->flags & TEXTAREA_MULTILINE)) {
		/* Single line */
		ta->lines[line_count].b_start = 0;
		ta->lines[line_count++].b_length = ta->text_len - 1;

		ta->line_count = line_count;

		return;
	}

	for (len = ta->text_len - 1, text = ta->text; len > 0;
			len -= b_off, text += b_off) {
		code = rufl_split(ta->font_family, ta->font_style,
				ta->font_size, text, len,
				ta->vis_width - MARGIN_LEFT - MARGIN_RIGHT,
				&b_off, &x);
		if (code != rufl_OK) {
			if (code == rufl_FONT_MANAGER_ERROR)
				NSLOG(netsurf, INFO,
				      "rufl_x_to_offset: 0x%x: %s",
				      rufl_fm_error->errnum,
				      rufl_fm_error->errmess);
			else
				NSLOG(netsurf, INFO,
				      "rufl_x_to_offset: 0x%x", code);
			return;
		}

		if (line_count > 0 && line_count % LINE_CHUNK_SIZE == 0) {
			struct line_info *temp = realloc(ta->lines,
					(line_count + LINE_CHUNK_SIZE) *
					sizeof(struct line_info));
			if (!temp) {
				NSLOG(netsurf, INFO, "realloc failed");
				return;
			}

			ta->lines = temp;
		}

		/* handle CR/LF */
		for (space = text; space < text + b_off; space++) {
			if (*space == '\r' || *space == '\n')
				break;
		}

		if (space != text + b_off) {
			/* Found newline; use it */
			ta->lines[line_count].b_start = text - ta->text;
			ta->lines[line_count++].b_length = space - text;

			/* CRLF / LFCR pair */
			if (*space == '\r' && *(space + 1) == '\n')
				space++;
			else if (*space == '\n' && *(space + 1) == '\r')
				space++;

			b_off = space + 1 - text;

			if (len - b_off == 0) {
				/* reached end of input => add last line */
				ta->lines[line_count].b_start =
						text + b_off - ta->text;
				ta->lines[line_count++].b_length = 0;
			}

			continue;
		}

		if (len - b_off > 0) {
			/* find last space (if any) */
			for (space = text + b_off; space > text; space--)
				if (*space == ' ')
					break;

			if (space != text)
				b_off = space + 1 - text;
		}

		ta->lines[line_count].b_start = text - ta->text;
		ta->lines[line_count++].b_length = b_off;
	}

	ta->line_count = line_count;

	/* and now update extent */
	extent.x0 = 0;
	extent.y1 = 0;
	extent.x1 = ta->vis_width;
	extent.y0 = -ta->line_height * line_count - ta->line_spacing;

	if (extent.y0 > (int)-ta->vis_height)
		/* haven't filled window yet */
		return;

	error = xwimp_set_extent(ta->window, &extent);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_set_extent: 0x%x: %s",
		      error->errnum, error->errmess);
		return;
	}

	/* Create vertical scrollbar if we don't already have one */
	if (!ro_gui_wimp_check_window_furniture(ta->window,
			wimp_WINDOW_VSCROLL)) {
		wimp_window_state state;
		wimp_w parent;
		bits linkage;
		unsigned int vscroll_width;

		/* Save window parent & linkage flags */
		state.w = ta->window;
		error = xwimp_get_window_state_and_nesting(&state,
				&parent, &linkage);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xwimp_get_window_state_and_nesting: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			return;
		}

		/* Now, attempt to create vertical scrollbar */
		ro_gui_wimp_update_window_furniture(ta->window,
				wimp_WINDOW_VSCROLL,
				wimp_WINDOW_VSCROLL);

		/* Get new window state */
		state.w = ta->window;
		error = xwimp_get_window_state(&state);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xwimp_get_window_state: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			return;
		}

		/* Get scroll width */
		vscroll_width = ro_get_vscroll_width(NULL);

		/* Shrink width by difference */
		state.visible.x1 -= vscroll_width;

		/* and reopen window */
		error = xwimp_open_window_nested(PTR_WIMP_OPEN(&state),
				parent, linkage);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xwimp_open_window_nested: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			return;
		}

		/* finally, update visible width */
		ta->vis_width -= vscroll_width;

		/* Now we've done that, we have to reflow the text area */
		ro_textarea_reflow(ta, 0);
	}
}

/**
 * Handle mouse clicks in a text area
 *
 * \param pointer Mouse click state block
 * \return true if click handled, false otherwise
 */
bool ro_textarea_mouse_click(wimp_pointer *pointer)
{
	struct text_area *ta;

	ta = (struct text_area *)ro_gui_wimp_event_get_user_data(pointer->w);

	ro_textarea_set_caret_xy((uintptr_t)ta, pointer->pos.x, pointer->pos.y);
	return true;
}

/**
 * Handle key presses in a text area
 *
 * \param key Key pressed state block
 * \return true if press handled, false otherwise
 */
bool ro_textarea_key_press(wimp_key *key)
{
	uint32_t c = (uint32_t) key->c;
	wimp_key keypress;
	struct text_area *ta;
	bool redraw = false;
	unsigned int c_pos;

	ta = (struct text_area *)ro_gui_wimp_event_get_user_data(key->w);

	if (ta->flags & TEXTAREA_READONLY)
		return true;

	if (!(c & IS_WIMP_KEY ||
			(c <= 0x001f || (0x007f <= c && c <= 0x009f)))) {
		/* normal character - insert */
		char utf8[7];
		size_t utf8_len;

		utf8_len = utf8_from_ucs4(c, utf8);
		utf8[utf8_len] = '\0';

		c_pos = ro_textarea_get_caret((uintptr_t)ta);
		ro_textarea_insert_text((uintptr_t)ta, c_pos, utf8);
		ro_textarea_set_caret((uintptr_t)ta, ++c_pos);

		redraw = true;
	} else {
		os_error *error;
		/** \todo handle command keys */
		switch (c & ~IS_WIMP_KEY) {
		case 8: /* Backspace */
			c_pos = ro_textarea_get_caret((uintptr_t)ta);
			if (c_pos > 0) {
				ro_textarea_replace_text((uintptr_t)ta,
					c_pos - 1, c_pos, "");
				ro_textarea_set_caret((uintptr_t)ta, c_pos - 1);
				redraw = true;
			}
			break;
		case 21: /* Ctrl + U */
			ro_textarea_set_text((uintptr_t)ta, "");
			ro_textarea_set_caret((uintptr_t)ta, 0);
			redraw = true;
			break;
		case wimp_KEY_DELETE:
			c_pos = ro_textarea_get_caret((uintptr_t)ta);
			if (os_version < RISCOS5 && c_pos > 0) {
				ro_textarea_replace_text((uintptr_t)ta,
						c_pos - 1, c_pos, "");
				ro_textarea_set_caret((uintptr_t)ta, c_pos - 1);
			} else {
				ro_textarea_replace_text((uintptr_t)ta, c_pos,
						c_pos + 1, "");
			}
			redraw = true;
			break;

		case wimp_KEY_LEFT:
			c_pos = ro_textarea_get_caret((uintptr_t)ta);
			if (c_pos > 0)
				ro_textarea_set_caret((uintptr_t)ta, c_pos - 1);
			break;
		case wimp_KEY_RIGHT:
			c_pos = ro_textarea_get_caret((uintptr_t)ta);
			ro_textarea_set_caret((uintptr_t)ta, c_pos + 1);
			break;
		case wimp_KEY_UP:
			/** \todo Move caret up a line */
			break;
		case wimp_KEY_DOWN:
			/** \todo Move caret down a line */
			break;

		case wimp_KEY_HOME:
		case wimp_KEY_CONTROL | wimp_KEY_LEFT:
			/** \todo line start */
			break;
		case wimp_KEY_CONTROL | wimp_KEY_RIGHT:
			/** \todo line end */
			break;
		case wimp_KEY_CONTROL | wimp_KEY_UP:
			ro_textarea_set_caret((uintptr_t)ta, 0);
			break;
		case wimp_KEY_CONTROL | wimp_KEY_DOWN:
			ro_textarea_set_caret((uintptr_t)ta,
					utf8_length(ta->text));
			break;

		case wimp_KEY_COPY:
			if (os_version < RISCOS5) {
				c_pos = ro_textarea_get_caret((uintptr_t)ta);
				ro_textarea_replace_text((uintptr_t)ta, c_pos,
						c_pos + 1, "");
			} else {
				/** \todo line end */
			}
			break;

		/** pass on RETURN and ESCAPE to the parent icon */
		case wimp_KEY_RETURN:
			if (ta->flags & TEXTAREA_MULTILINE) {
				/* Insert newline */
				c_pos = ro_textarea_get_caret((uintptr_t)ta);
				ro_textarea_insert_text((uintptr_t)ta, c_pos,
						"\n");
				ro_textarea_set_caret((uintptr_t)ta, ++c_pos);

				redraw = true;

				break;
			}
			/* fall through */
		case wimp_KEY_ESCAPE:
			keypress = *key;
			keypress.w = ta->parent;
			keypress.i = ta->icon;
			keypress.index = 0; /* undefined if not in an icon */
			error = xwimp_send_message_to_window(wimp_KEY_PRESSED,
					(wimp_message*)&keypress, ta->parent,
					ta->icon, 0);
			if (error) {
				NSLOG(netsurf, INFO,
				      "xwimp_send_message: 0x%x:%s",
				      error->errnum,
				      error->errmess);
			}
			break;
		}
	}

	if (redraw) {
		wimp_draw update;

		update.w = ta->window;
		update.box.x0 = 0;
		update.box.y1 = 0;
		update.box.x1 = ta->vis_width;
		update.box.y0 = -ta->line_height * (ta->line_count + 1);
		ro_textarea_redraw_internal(&update, true);
	}

	return true;
}

/**
 * Handle WIMP redraw requests for text areas
 *
 * \param redraw Redraw request block
 */
void ro_textarea_redraw(wimp_draw *redraw)
{
	ro_textarea_redraw_internal(redraw, false);
}

/**
 * Internal textarea redraw routine
 *
 * \param redraw Redraw/update request block
 * \param update True if update, false if full redraw
 */
void ro_textarea_redraw_internal(wimp_draw *redraw, bool update)
{
	struct text_area *ta;
	int line;
	osbool more;
	rufl_code code;
	os_error *error;

	ta = (struct text_area *)ro_gui_wimp_event_get_user_data(redraw->w);

	if (update)
		error = xwimp_update_window(redraw, &more);
	else
		error = xwimp_redraw_window(redraw, &more);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_redraw_window: 0x%x: %s",
		      error->errnum, error->errmess);
		return;
	}

	while (more) {
		int line0, line1;
		int clip_y0, clip_y1;
		clip_y0 = (redraw->box.y1-redraw->yscroll) - redraw->clip.y1;
		clip_y1 = (redraw->box.y1-redraw->yscroll) - redraw->clip.y0;

		error = xcolourtrans_set_gcol(
				(ta->flags & TEXTAREA_READONLY) ? 0xD9D9D900
								: 0xFFFFFF00,
				colourtrans_SET_BG_GCOL | colourtrans_USE_ECFS_GCOL,
				os_ACTION_OVERWRITE, 0, 0);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xcolourtrans_set_gcol: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			return;
		}

		error = xos_clg();
		if (error) {
			NSLOG(netsurf, INFO, "xos_clg: 0x%x: %s",
			      error->errnum, error->errmess);
			return;
		}

		if (!ta->lines)
			/* Nothing to redraw */
			return;

		line0 = clip_y0 / ta->line_height - 1;
		line1 = clip_y1 / ta->line_height + 1;

		if (line0 < 0)
			line0 = 0;
		if (line1 < 0)
			line1 = 0;
		if (ta->line_count - 1 < (unsigned)line0)
			line0 = ta->line_count - 1;
		if (ta->line_count - 1 < (unsigned)line1)
			line1 = ta->line_count - 1;
		if (line1 < line0)
			line1 = line0;

		for (line = line0; line <= line1; line++) {
			if (ta->lines[line].b_length == 0)
				continue;

			error = xcolourtrans_set_font_colours(font_CURRENT,
					(ta->flags & TEXTAREA_READONLY) ?
						0xD9D9D900 : 0xFFFFFF00,
					0x00000000, 14, 0, 0, 0);
			if (error) {
				NSLOG(netsurf, INFO,
				      "xcolourtrans_set_font_colours: 0x%x: %s",
				      error->errnum,
				      error->errmess);
				return;
			}

			code = rufl_paint(ta->font_family, ta->font_style,
					ta->font_size,
					ta->text + ta->lines[line].b_start,
					ta->lines[line].b_length,
					redraw->box.x0 - redraw->xscroll + MARGIN_LEFT,
					redraw->box.y1 - redraw->yscroll -
						((line + 1) *
						ta->line_height - ta->line_spacing),
					rufl_BLEND_FONT);
			if (code != rufl_OK) {
				if (code == rufl_FONT_MANAGER_ERROR)
					NSLOG(netsurf, INFO,
					      "rufl_paint: rufl_FONT_MANAGER_ERROR: 0x%x: %s",
					      rufl_fm_error->errnum,
					      rufl_fm_error->errmess);
				else
					NSLOG(netsurf, INFO,
					      "rufl_paint: 0x%x", code);
			}
		}

		error = xwimp_get_rectangle(redraw, &more);
		if (error) {
			NSLOG(netsurf, INFO, "xwimp_get_rectangle: 0x%x: %s",
			      error->errnum, error->errmess);
			return;
		}
	}
}

/**
 * Handle a WIMP open window request
 *
 * \param open OpenWindow block
 */
void ro_textarea_open(wimp_open *open)
{
	os_error *error;

	error = xwimp_open_window(open);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_open_window: 0x%x: %s",
		      error->errnum, error->errmess);
		return;
	}
}







netsurf-vince/pdf/frontends/riscos/textarea.h

/*
 * Copyright 2006 John-Mark Bell <jmb202@ecs.soton.ac.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Single/Multi-line UTF-8 text area (interface)
 */

#ifndef _NETSURF_RISCOS_TEXTAREA_H_
#define _NETSURF_RISCOS_TEXTAREA_H_
#include <stdbool.h>
#include <stdint.h>
#include "rufl.h"
#include "oslib/wimp.h"

/* Text area flags */
#define TEXTAREA_MULTILINE	0x01	/**< Text area is multiline */
#define TEXTAREA_READONLY	0x02	/**< Text area is read only */

uintptr_t ro_textarea_create(wimp_w parent, wimp_i icon, unsigned int flags,
		const char *font_family, unsigned int font_size,
		rufl_style font_style);
bool ro_textarea_update(uintptr_t self);
void ro_textarea_destroy(uintptr_t self);
bool ro_textarea_set_text(uintptr_t self, const char *text);
int ro_textarea_get_text(uintptr_t self, char *buf, unsigned int len);
void ro_textarea_insert_text(uintptr_t self, unsigned int index,
		const char *text);
void ro_textarea_replace_text(uintptr_t self, unsigned int start,
		unsigned int end, const char *text);
void ro_textarea_set_caret(uintptr_t self, unsigned int caret);
void ro_textarea_set_caret_xy(uintptr_t self, int x, int y);
unsigned int ro_textarea_get_caret(uintptr_t self);


#endif







netsurf-vince/pdf/frontends/riscos/textselection.c

/*
 * Copyright 2005 Adrian Lees <adrianl@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * RISC OS text selection implementation.
 */

#include <assert.h>
#include <stdio.h>
#include <string.h>
#include <stdlib.h>
#include <oslib/osfile.h>
#include <oslib/wimp.h>

#include "utils/log.h"
#include "utils/utf8.h"
#include "utils/utils.h"
#include "netsurf/clipboard.h"
#include "netsurf/window.h"
#include "netsurf/browser_window.h"

#include "riscos/gui.h"
#include "riscos/window.h"
#include "riscos/menus.h"
#include "riscos/message.h"
#include "riscos/mouse.h"
#include "riscos/save.h"
#include "riscos/textselection.h"
#include "riscos/ucstables.h"


#ifndef wimp_DRAG_CLAIM_SUPPRESS_DRAGBOX
#define wimp_DRAG_CLAIM_SUPPRESS_DRAGBOX ((wimp_drag_claim_flags) 0x2u)
#endif


/** Receive of Dragging message has claimed it */
static bool dragging_claimed = false;
static wimp_t dragging_claimant;
static os_box dragging_box = { -34, -34, 34, 34 };  /* \todo - size properly */
static wimp_drag_claim_flags last_claim_flags = 0;
static struct gui_window *last_start_window;

static bool drag_claimed = false;

static bool owns_clipboard = false;
static bool owns_caret_and_selection = false;

/* Current clipboard contents if we own the clipboard 
 * Current paste buffer if we don't
 */
static char *clipboard = NULL;
static size_t clip_length = 0;

/* Paste context */
static ro_gui_selection_prepare_paste_cb paste_cb = NULL;
static void *paste_cb_pw = NULL;
static int paste_prev_message = 0;

static void ro_gui_selection_drag_end(wimp_dragged *drag, void *g);
static void ro_gui_discard_clipboard_contents(void);
static void ro_gui_dragging_bounced(wimp_message *message);


/**
 * Start drag-selecting text within a browser window (RO-dependent part)
 *
 * \param g  gui window
 */

void gui_start_selection(struct gui_window *g)
{
	wimp_full_message_claim_entity msg;
	wimp_auto_scroll_info scroll;
	wimp_window_state state;
	wimp_drag drag;
	os_error *error;

	NSLOG(netsurf, INFO, "starting text_selection drag");

	state.w = g->window;
	error = xwimp_get_window_state(&state);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_state 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}

	/* claim caret and selection */
	msg.size = sizeof(msg);
	msg.your_ref = 0;
	msg.action = message_CLAIM_ENTITY;
	msg.flags = wimp_CLAIM_CARET_OR_SELECTION;

	error = xwimp_send_message(wimp_USER_MESSAGE,
			(wimp_message*)&msg, wimp_BROADCAST);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_send_message: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}
	owns_caret_and_selection = true;

	scroll.w = g->window;
	scroll.pause_zone_sizes.x0 = 80;
	scroll.pause_zone_sizes.y0 = 80;
	scroll.pause_zone_sizes.x1 = 80;
	scroll.pause_zone_sizes.y1 = 80;
	scroll.pause_duration = 0;
	scroll.state_change = (void *)0;
	error = xwimp_auto_scroll(wimp_AUTO_SCROLL_ENABLE_VERTICAL |
			wimp_AUTO_SCROLL_ENABLE_HORIZONTAL,
			&scroll, 0);
	if (error)
		NSLOG(netsurf, INFO, "xwimp_auto_scroll: 0x%x: %s",
		      error->errnum, error->errmess);

	ro_mouse_drag_start(ro_gui_selection_drag_end, ro_gui_window_mouse_at,
			NULL, g);

	drag.type = wimp_DRAG_USER_POINT;
	/* Don't constrain mouse pointer during drags */
	drag.bbox.x0 = -16384;
	drag.bbox.y0 = -16384;
	drag.bbox.x1 = 16384;
	drag.bbox.y1 = 16384;

	error = xwimp_drag_box(&drag);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_drag_box: 0x%x : %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}
	last_start_window = g;
}


/**
 * End of text selection drag operation
 *
 * \param *drag		position of pointer at conclusion of drag
 * \param *data		gui window pointer.
 */

static void ro_gui_selection_drag_end(wimp_dragged *drag, void *data)
{
	wimp_auto_scroll_info scroll;
	wimp_pointer pointer;
	os_error *error;
	os_coord pos;
	struct gui_window *g = (struct gui_window *) data;

	scroll.w = g->window;
	error = xwimp_auto_scroll(0, &scroll, 0);
	if (error)
		NSLOG(netsurf, INFO, "xwimp_auto_scroll: 0x%x: %s",
		      error->errnum, error->errmess);

	error = xwimp_drag_box((wimp_drag*)-1);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_drag_box: 0x%x : %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}

	error = xwimp_get_pointer_info(&pointer);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_pointer_info 0x%x : %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}

	if (ro_gui_window_to_window_pos(g, drag->final.x0, drag->final.y0, &pos)) {
		browser_window_mouse_track(g->bw, 0, pos.x, pos.y);
	}
}

/**
 * Core tells front end to put given text in clipboard
 *
 * \param  buffer    UTF-8 text, owned by core
 * \param  length    Byte length of UTF-8 text in buffer
 * \param  styles    Array of styles given to text runs, owned by core, or NULL
 * \param  n_styles  Number of text run styles in array
 */
static void gui_set_clipboard(const char *buffer, size_t length,
		nsclipboard_styles styles[], int n_styles)
{
	char *new_cb;

	if (length == 0)
		return;

	new_cb = malloc(length);
	if (new_cb == NULL)
		return;

	memcpy(new_cb, buffer, length);

	/* Replace existing clipboard contents */
	free(clipboard);
	clipboard = new_cb;
	clip_length = length;

	if (!owns_clipboard) {
		/* Tell RO we now own clipboard */
		wimp_full_message_claim_entity msg;
		os_error *error;

		NSLOG(netsurf, INFO, "claiming clipboard");

		msg.size = sizeof(msg);
		msg.your_ref = 0;
		msg.action = message_CLAIM_ENTITY;
		msg.flags = wimp_CLAIM_CLIPBOARD;

		error = xwimp_send_message(wimp_USER_MESSAGE,
				(wimp_message*)&msg, wimp_BROADCAST);
		if (error) {
			NSLOG(netsurf, INFO, "xwimp_send_message: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("WimpError", error->errmess);
		}
		owns_clipboard = true;
	}

	NSLOG(netsurf, INFO, "clipboard now holds %zd bytes", clip_length);
}


/**
 * Core asks front end for clipboard contents.
 *
 * \param  buffer  UTF-8 text, allocated by front end, ownership yielded to core
 * \param  length  Byte length of UTF-8 text in buffer
 */
static void gui_get_clipboard(char **buffer, size_t *length)
{
	*buffer = NULL;
	*length = 0;

	if (clip_length > 0) {
		char *cb = malloc(clip_length);
		if (cb != NULL) {
			memcpy(cb, clipboard, clip_length);
			*buffer = cb;
			*length = clip_length;
		}
	}
}


/**
 * Discard the current contents of the clipboard, if any, releasing the
 * memory it uses.
 */

void ro_gui_discard_clipboard_contents(void)
{
	free(clipboard);
	clipboard = NULL;
	clip_length = 0;
}


static void ro_gui_selection_prepare_paste_complete(void)
{
	ro_gui_selection_prepare_paste_cb cb = paste_cb;
	void *pw = paste_cb_pw;

	paste_cb = NULL;
	paste_cb_pw = NULL;
	paste_prev_message = 0;

	cb(pw);
}

static void ro_gui_selection_prepare_paste_bounced(wimp_message *message)
{
	ro_gui_selection_prepare_paste_complete();
}

/**
 * Prepare to paste data from another application
 *
 * \param w   Window being pasted into
 * \param cb  Callback to call once preparation is complete
 * \param pw  Private data for callback
 */

void ro_gui_selection_prepare_paste(wimp_w w,
		ro_gui_selection_prepare_paste_cb cb, void *pw)
{
	if (owns_clipboard) {
		/* We own the clipboard: we're already prepared */
		cb(pw);
	} else {
		/* Someone else owns the clipboard: request its contents */
		wimp_full_message_data_request msg;
		bool success;

		ro_gui_discard_clipboard_contents();

		msg.size = 48; /* There's only one filetype listed. */
		msg.your_ref = 0;
		msg.action = message_DATA_REQUEST;
		msg.w = w;
		msg.i = -1;
		msg.pos.x = 0;
		msg.pos.y = 0;
		msg.flags = wimp_DATA_REQUEST_CLIPBOARD;
		msg.file_types[0] = osfile_TYPE_TEXT;
		msg.file_types[1] = ~0;

		success = ro_message_send_message(wimp_USER_MESSAGE_RECORDED,
				(wimp_message *) &msg, wimp_BROADCAST,
				ro_gui_selection_prepare_paste_bounced);
		if (success == false) {
			/* Ensure key is handled, anyway */
			cb(pw);
		} else {
			/* Set up paste context */
			paste_cb = cb;
			paste_cb_pw = pw;
			paste_prev_message = msg.my_ref;
		}
	}
}

/**
 * Prepare to paste data from another application (step 2)
 *
 * \param dataxfer  DataSave message
 * \return True if message was handled, false otherwise
 */
bool ro_gui_selection_prepare_paste_datasave(
		wimp_full_message_data_xfer *dataxfer)
{
	bool success;

	/* Ignore messages that aren't for us */
	if (dataxfer->your_ref == 0 || dataxfer->your_ref != paste_prev_message)
		return false;

	/* We're done if the paste data isn't text */
	if (dataxfer->file_type != osfile_TYPE_TEXT) {
		ro_gui_selection_prepare_paste_complete();
		return true;
	}

	/* Generate and send DataSaveAck */
	dataxfer->your_ref = dataxfer->my_ref;
	dataxfer->size = offsetof(wimp_full_message_data_xfer, file_name) + 16;
	dataxfer->action = message_DATA_SAVE_ACK;
	dataxfer->est_size = -1;
	memcpy(dataxfer->file_name, "<Wimp$Scrap>", SLEN("<Wimp$Scrap>") + 1);

	success = ro_message_send_message(wimp_USER_MESSAGE_RECORDED,
			(wimp_message *) dataxfer, dataxfer->sender,
			ro_gui_selection_prepare_paste_bounced);
	if (success == false) {
		ro_gui_selection_prepare_paste_complete();
	} else {
		paste_prev_message = dataxfer->my_ref;
	}

	return true;
}


/**
 * Prepare to paste data from another application (step 3)
 *
 * \param dataxfer  DataLoad message
 * \return True if message was handled, false otherwise
 */
bool ro_gui_selection_prepare_paste_dataload(
		wimp_full_message_data_xfer *dataxfer)
{
	FILE *fp;

	/* Ignore messages that aren't for us */
	if (dataxfer->your_ref == 0 || dataxfer->your_ref != paste_prev_message)
		return false;

	fp = fopen(dataxfer->file_name, "r");
	if (fp != NULL) {
		long size;
		fseek(fp, 0, SEEK_END);
		size = ftell(fp);
		fseek(fp, 0, SEEK_SET);

		if (size > 0) {
			char *local_cb = malloc(size);
			if (local_cb != NULL) {
				nserror ret;
				fread(local_cb, 1, size, fp);

				ret = utf8_from_local_encoding(local_cb, size,
						&clipboard);
				if (ret == NSERROR_OK) {
					clip_length = strlen(clipboard);
				}

				free(local_cb);
			}
		}

		fclose(fp);
	}

	/* Send DataLoadAck */
	dataxfer->action = message_DATA_LOAD_ACK;
	dataxfer->your_ref = dataxfer->my_ref;
	ro_message_send_message(wimp_USER_MESSAGE,
			(wimp_message *) dataxfer, dataxfer->sender, NULL);

	ro_gui_selection_prepare_paste_complete();
	return true;
}


/**
 * Responds to CLAIM_ENTITY message notifying us that the caret
 * and selection or clipboard have been claimed by another application.
 *
 * \param claim  CLAIM_ENTITY message
 */

void ro_gui_selection_claim_entity(wimp_full_message_claim_entity *claim)
{
	/* ignore our own broadcasts! */
	if (claim->sender != task_handle) {

		NSLOG(netsurf, INFO, "%x", claim->flags);

		if (claim->flags & wimp_CLAIM_CARET_OR_SELECTION) {
			owns_caret_and_selection = false;
		}

		if (claim->flags & wimp_CLAIM_CLIPBOARD) {
			ro_gui_discard_clipboard_contents();
			owns_clipboard = false;
		}
	}
}


/**
 * Responds to DATA_REQUEST message, returning information about the
 * clipboard contents if we own the clipboard.
 *
 * \param  req  DATA_REQUEST message
 */

void ro_gui_selection_data_request(wimp_full_message_data_request *req)
{
	if (owns_clipboard && clip_length > 0 &&
		(req->flags & wimp_DATA_REQUEST_CLIPBOARD)) {
		wimp_full_message_data_xfer message;
		int size;
//		int i;

//		for(i = 0; i < NOF_ELEMENTS(req->file_types); i++) {
//			bits ftype = req->file_types[i];
//			if (ftype == ~0U) break;	/* list terminator */
//
//			NSLOG(netsurf, INFO, "type %x", ftype);
//			i++;
//		}

		/* we can only supply text at the moment, so that's what you're getting! */
		size = offsetof(wimp_full_message_data_xfer, file_name) + 9;
		message.size = (size + 3) & ~3;
		message.your_ref = req->my_ref;
		message.action = message_DATA_SAVE;
		message.w = req->w;
		message.i = req->i;
		message.pos = req->pos;
		message.file_type = osfile_TYPE_TEXT;
		message.est_size = clip_length;
		memcpy(message.file_name, "TextFile", 9);

		ro_gui_send_datasave(GUI_SAVE_CLIPBOARD_CONTENTS,
				&message, req->sender);
	}
}


/**
 * Save the clipboard contents to a file.
 *
 * \param  path  the pathname of the file
 * \return true iff success, otherwise reporting the error before returning false
 */

bool ro_gui_save_clipboard(const char *path)
{
	char *local_cb;
	nserror ret;
	os_error *error;

	assert(clip_length > 0 && clipboard);

	ret = utf8_to_local_encoding(clipboard, clip_length, &local_cb);
	if (ret != NSERROR_OK) {
		ro_warn_user("SaveError", "Could not convert");
		return false;
	}

	error = xosfile_save_stamped(path, osfile_TYPE_TEXT,
			(byte*) local_cb,
			(byte*) local_cb + strlen(local_cb));

	free(local_cb);

	if (error) {
		NSLOG(netsurf, INFO, "xosfile_save_stamped: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("SaveError", error->errmess);
		return false;
	}

	return true;
}


/**
 * Handler for Message_Dragging, used to implement auto-scrolling and
 * ghost caret when a drag is in progress.
 */

void ro_gui_selection_dragging(wimp_message *message)
{
	wimp_full_message_dragging *drag = (wimp_full_message_dragging*)message;
	struct gui_window *g;
	os_coord pos;

	/* with autoscrolling, we will probably need to remember the
	 * gui_window and override the drag->w window handle which
	 * could be any window on the desktop */
	g = ro_gui_window_lookup(drag->w);

	if ((drag->flags & wimp_DRAGGING_TERMINATE_DRAG) || !g) {

		drag_claimed = false;
		return;
	}

	if (!ro_gui_window_to_window_pos(g, drag->pos.x, drag->pos.y, &pos))
		return;

	drag_claimed = false;
}



/**
 * Reset drag-and-drop state when drag completes (DataSave received)
 */

void ro_gui_selection_drag_reset(void)
{
	drag_claimed = false;
}


/**
 *
 */

void ro_gui_selection_drag_claim(wimp_message *message)
{
	wimp_full_message_drag_claim *claim = (wimp_full_message_drag_claim*)message;

	dragging_claimant = message->sender;
	dragging_claimed = true;

	/* have we been asked to remove the drag box/sprite? */
	if (claim->flags & wimp_DRAG_CLAIM_SUPPRESS_DRAGBOX) {
		ro_gui_drag_box_cancel();
	}
	else {
		/* \todo - restore it here? */
	}

	/* do we need to restore the default pointer shape? */
	if ((last_claim_flags & wimp_DRAG_CLAIM_POINTER_CHANGED) &&
			!(claim->flags & wimp_DRAG_CLAIM_POINTER_CHANGED)) {
		gui_window_set_pointer(last_start_window, GUI_POINTER_DEFAULT);
	}

	last_claim_flags = claim->flags;
}


void ro_gui_selection_send_dragging(wimp_pointer *pointer)
{
	wimp_full_message_dragging dragmsg;

	NSLOG(netsurf, INFO, "sending DRAGGING to %p, %d", pointer->w,
	      pointer->i);

	dragmsg.size = offsetof(wimp_full_message_dragging, file_types) + 8;
	dragmsg.your_ref = 0;
	dragmsg.action = message_DRAGGING;
	dragmsg.w = pointer->w;
	dragmsg.i = pointer->i;
	dragmsg.pos = pointer->pos;
/* \todo - this is interesting because it depends upon not just the state of the
      shift key, but also whether it /can/ be deleted, ie. from text area/input
      rather than page contents */
	dragmsg.flags = wimp_DRAGGING_FROM_SELECTION;
	dragmsg.box = dragging_box;
	dragmsg.file_types[0] = osfile_TYPE_TEXT;
	dragmsg.file_types[1] = ~0;

	/* if the message_dragmsg messages have been claimed we must address them
	   to the claimant task, which is not necessarily the task that owns whatever
	   window happens to be under the pointer */

	if (dragging_claimed) {
		ro_message_send_message(wimp_USER_MESSAGE_RECORDED,
				(wimp_message*)&dragmsg, dragging_claimant, ro_gui_dragging_bounced);
	}
	else {
		ro_message_send_message_to_window(wimp_USER_MESSAGE_RECORDED,
				(wimp_message*)&dragmsg, pointer->w, pointer->i,
				ro_gui_dragging_bounced, &dragging_claimant);
	}
}


/**
 * Our message_DRAGGING message was bounced, ie. the intended recipient does not
 * support the drag-and-drop protocol or cannot receive the data at the pointer
 * position.
 */

void ro_gui_dragging_bounced(wimp_message *message)
{
	dragging_claimed = false;
}

static struct gui_clipboard_table clipboard_table = {
	.get = gui_get_clipboard,
	.set = gui_set_clipboard,
};

struct gui_clipboard_table *riscos_clipboard_table = &clipboard_table;







netsurf-vince/pdf/frontends/riscos/textselection.h

/*
 * Copyright 2006 Adrian Lees <adrianl@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Text selection import/export (interface).
 */

#ifndef _NETSURF_RISCOS_TEXTSELECTION_H_
#define _NETSURF_RISCOS_TEXTSELECTION_H_

#include "oslib/wimp.h"

extern struct gui_clipboard_table *riscos_clipboard_table;

void gui_start_selection(struct gui_window *g);

typedef void (*ro_gui_selection_prepare_paste_cb)(void *pw);

void ro_gui_selection_prepare_paste(wimp_w w,
		ro_gui_selection_prepare_paste_cb cb, void *pw);
bool ro_gui_selection_prepare_paste_datasave(
		wimp_full_message_data_xfer *dataxfer);
bool ro_gui_selection_prepare_paste_dataload(
		wimp_full_message_data_xfer *dataxfer);

void ro_gui_selection_claim_entity(wimp_full_message_claim_entity *claim);
void ro_gui_selection_data_request(wimp_full_message_data_request *req);
bool ro_gui_save_clipboard(const char *path);

/* drag-and-drop, receiving */
void ro_gui_selection_dragging(wimp_message *message);
void ro_gui_selection_drag_reset(void);

/* drag-and-drop, sending */
void ro_gui_selection_send_dragging(wimp_pointer *pointer);
void ro_gui_selection_drag_claim(wimp_message *message);

#endif







netsurf-vince/pdf/frontends/riscos/theme.c

/*
 * Copyright 2004, 2005 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Window themes implementation.
 */

#include <alloca.h>
#include <assert.h>
#include <stdio.h>
#include <stdbool.h>
#include <string.h>
#include "oslib/dragasprite.h"
#include "oslib/os.h"
#include "oslib/osgbpb.h"
#include "oslib/osfile.h"
#include "oslib/osfind.h"
#include "oslib/osspriteop.h"
#include "oslib/wimpspriteop.h"
#include "oslib/squash.h"
#include "oslib/wimp.h"
#include "oslib/wimpextend.h"
#include "oslib/wimpspriteop.h"

#include "utils/nsoption.h"
#include "utils/log.h"

#include "riscos/cookies.h"
#include "riscos/dialog.h"
#include "riscos/global_history.h"
#include "riscos/gui.h"
#include "riscos/hotlist.h"
#include "riscos/menus.h"
#include "riscos/theme.h"
#include "riscos/toolbar.h"
#include "riscos/wimp.h"
#include "riscos/wimp_event.h"
#include "riscos/wimputils.h"

/** @todo provide a proper interface for these and make them static again! */

static struct theme_descriptor *theme_current = NULL;
static struct theme_descriptor *theme_descriptors = NULL;

static bool ro_gui_theme_add_descriptor(const char *folder, const char *leafname);
static void ro_gui_theme_get_available_in_dir(const char *directory);
static void ro_gui_theme_free(struct theme_descriptor *descriptor);

/**
 * Initialise the theme handler
 */
void ro_gui_theme_initialise(void)
{
	struct theme_descriptor *descriptor;

	theme_descriptors = ro_gui_theme_get_available();
	descriptor = ro_gui_theme_find(nsoption_charp(theme));
	if (!descriptor)
		descriptor = ro_gui_theme_find("Aletheia");
	ro_gui_theme_apply(descriptor);
}


/**
 * Finalise the theme handler
 */
void ro_gui_theme_finalise(void)
{
	ro_gui_theme_close(theme_current, false);
	ro_gui_theme_free(theme_descriptors);
}


/**
 * Finds a theme from the cached values.
 *
 * The returned theme is only guaranteed to be valid until the next call
 * to ro_gui_theme_get_available() unless it has been opened using
 * ro_gui_theme_open().
 *
 * \param leafname  the filename of the theme_descriptor to return
 * \return the requested theme_descriptor, or NULL if not found
 */
struct theme_descriptor *ro_gui_theme_find(const char *leafname)
{
	struct theme_descriptor *descriptor;

	if (!leafname)
		return NULL;

	for (descriptor = theme_descriptors; descriptor;
			descriptor = descriptor->next)
		if (!strcmp(leafname, descriptor->leafname))
			return descriptor;
	/* fallback for 10 chars on old filesystems */
	for (descriptor = theme_descriptors; descriptor;
			descriptor = descriptor->next)
		if (!strncmp(leafname, descriptor->leafname, 10))
			return descriptor;
	return NULL;
}


/**
 * Reads and caches the currently available themes.
 *
 * \return the requested theme_descriptor, or NULL if not found
 */
struct theme_descriptor *ro_gui_theme_get_available(void)
{
	struct theme_descriptor *current;
	struct theme_descriptor *test;

	/* close any unused descriptors */
	ro_gui_theme_free(theme_descriptors);

	/* add our default 'Aletheia' theme */
	ro_gui_theme_add_descriptor("NetSurf:Resources", "Aletheia");

	/* scan our choices directory */
	ro_gui_theme_get_available_in_dir(nsoption_charp(theme_path));

	/* sort alphabetically in a very rubbish way */
	if ((theme_descriptors) && (theme_descriptors->next)) {
		current = theme_descriptors;
		while ((test = current->next)) {
			if (strcmp(current->name, test->name) > 0) {
				current->next->previous = current->previous;
				if (current->previous)
					current->previous->next = current->next;
				current->next = test->next;
				test->next = current;
				current->previous = test;
				if (current->next)
					current->next->previous = current;

				current = test->previous;
				if (!current) current = test;
			} else {
				current = current->next;
			}
		}
		while (theme_descriptors->previous)
			theme_descriptors = theme_descriptors->previous;
	}

	return theme_descriptors;
}


/**
 * Adds the themes in a directory to the global cache.
 *
 * \param directory  the directory to scan
 */
static void ro_gui_theme_get_available_in_dir(const char *directory)
{
	int context = 0;
	int read_count;
	osgbpb_INFO(100) info;

	while (context != -1) {
	  	/* read some directory info */
		os_error *error = xosgbpb_dir_entries_info(directory,
				(osgbpb_info_list *) &info, 1, context,
				sizeof(info), 0, &read_count, &context);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xosgbpb_dir_entries_info: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			if (error->errnum == 0xd6)	/* no such dir */
				return;
			ro_warn_user("MiscError", error->errmess);
			break;
		}

		/* only process files */
		if ((read_count != 0) && (info.obj_type == fileswitch_IS_FILE))
			ro_gui_theme_add_descriptor(directory, info.name);
	}
}


/**
 * Returns the current theme handle, or NULL if none is set.
 *
 * \return		The theme descriptor handle, or NULL.
 */

struct theme_descriptor *ro_gui_theme_get_current(void)
{
	return theme_current;
}


/**
 * Returns a sprite area for use with the given theme.  This may return a
 * pointer to the wimp sprite pool if a theme area isn't available.
 *
 * \param *descriptor		The theme to use, or NULL for the current.
 * \return			A pointer to the theme sprite area.
 */

osspriteop_area *ro_gui_theme_get_sprites(struct theme_descriptor *descriptor)
{
	osspriteop_area		*area;

	if (descriptor == NULL)
		descriptor = theme_current;

	if (descriptor != NULL && descriptor->theme != NULL)
		area = descriptor->theme->sprite_area;
	else
		area = (osspriteop_area *) 1;

	return area;
}


/**
 * Returns an interger element from the specified theme, or the current theme
 * if the descriptor is NULL.
 *
 * This is an attempt to abstract the theme data from its clients: it should
 * simplify the task of expanding the theme system in the future should this
 * be necessary to include other parts of the RISC OS GUI in the theme system.
 *
 * \param *descriptor		The theme to use, or NULL for the current.
 * \param style			The style to use.
 * \param element		The style element to return.
 * \return			The requested value, or 0.
 */

int ro_gui_theme_get_style_element(struct theme_descriptor *descriptor,
		theme_style style, theme_element element)
{
	if (descriptor == NULL)
		descriptor = theme_current;

	if (descriptor == NULL)
		return 0;

	switch (style) {
	case THEME_STYLE_NONE:
		switch(element) {
		case THEME_ELEMENT_FOREGROUND:
			return wimp_COLOUR_BLACK;
		case THEME_ELEMENT_BACKGROUND:
			return wimp_COLOUR_VERY_LIGHT_GREY;
		default:
			return 0;
		}
		break;

	case THEME_STYLE_BROWSER_TOOLBAR:
		switch (element) {
		case THEME_ELEMENT_FOREGROUND:
			return wimp_COLOUR_BLACK;
		case THEME_ELEMENT_BACKGROUND:
			return descriptor->browser_background;
		default:
			return 0;
		}
		break;

	case THEME_STYLE_HOTLIST_TOOLBAR:
	case THEME_STYLE_COOKIES_TOOLBAR:
	case THEME_STYLE_GLOBAL_HISTORY_TOOLBAR:
		switch (element) {
		case THEME_ELEMENT_FOREGROUND:
			return wimp_COLOUR_BLACK;
		case THEME_ELEMENT_BACKGROUND:
			return descriptor->hotlist_background;
		default:
			return 0;
		}
		break;

	case THEME_STYLE_STATUS_BAR:
		switch (element) {
		case THEME_ELEMENT_FOREGROUND:
			return descriptor->status_foreground;
		case THEME_ELEMENT_BACKGROUND:
			return descriptor->status_background;
		default:
			return 0;
		}
		break;

	default:
		return 0;
	}
}

/**
 * Returns details of the throbber as defined in a theme.
 *
 * \param *descriptor		The theme of interest (NULL for current).
 * \param *frames		Return the number of animation frames.
 * \param *width		Return the throbber width.
 * \param *height		Return the throbber height.
 * \param *right		Return the 'locate on right' flag.
 * \param *redraw		Return the 'forcible redraw' flag.
 * \return			true if meaningful data has been returned;
 *				else false.
 */

bool ro_gui_theme_get_throbber_data(struct theme_descriptor *descriptor,
		int *frames, int *width, int *height,
		bool *right, bool *redraw)
{
	if (descriptor == NULL)
		descriptor = theme_current;

	if (descriptor == NULL || descriptor->theme == NULL)
		return false;

	if (frames != NULL)
		*frames = descriptor->theme->throbber_frames;
	if (width != NULL)
		*width = descriptor->theme->throbber_width;
	if (height != NULL)
		*height = descriptor->theme->throbber_height;
	if (right != NULL)
		*right = descriptor->throbber_right;
	if (redraw != NULL)
		*redraw = descriptor->throbber_redraw;

	return true;
}


/**
 * Checks a theme is valid and adds it to the current list
 *
 * \param folder	the theme folder
 * \param leafname	the theme leafname
 * \return whether the theme was added
 */
bool ro_gui_theme_add_descriptor(const char *folder, const char *leafname)
{
	struct theme_file_header file_header;
	struct theme_descriptor *current;
	struct theme_descriptor *test;
	int output_left;
	os_fw file_handle;
	os_error *error;
	char *filename;

	/* create a full filename */
	filename = malloc(strlen(folder) + strlen(leafname) + 2);
	if (!filename) {
	  	NSLOG(netsurf, INFO, "No memory for malloc");
	  	ro_warn_user("NoMemory", 0);
	  	return false;
	}
	sprintf(filename, "%s.%s", folder, leafname);

	/* get the header */
	error = xosfind_openinw(osfind_NO_PATH, filename, 0,
			&file_handle);
	if (error) {
		NSLOG(netsurf, INFO, "xosfind_openinw: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("FileError", error->errmess);
		free(filename);
		return false;
	}
	if (file_handle == 0) {
		free(filename);
		return false;
	}
	error = xosgbpb_read_atw(file_handle,
			(byte *) &file_header,
			sizeof (struct theme_file_header),
			0, &output_left);
	xosfind_closew(file_handle);
	if (error) {
		NSLOG(netsurf, INFO, "xosbgpb_read_atw: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("FileError", error->errmess);
		free(filename);
		return false;
	}
	if (output_left > 0) {	/* should try to read more? */
	  	free(filename);
	  	return false;
	}

	/* create a new theme descriptor */
	current = (struct theme_descriptor *)calloc(1,
			sizeof(struct theme_descriptor));
	if (!current) {
		NSLOG(netsurf, INFO, "calloc failed");
		ro_warn_user("NoMemory", 0);
		free(filename);
		return false;
	}
	if (!ro_gui_theme_read_file_header(current, &file_header)) {
		free(filename);
		free(current);
		return false;
	}
	current->filename = filename;
	current->leafname = current->filename + strlen(folder) + 1;

	/* don't add duplicates */
	for (test = theme_descriptors; test; test = test->next) {
		if (!strcmp(current->name, test->name)) {
			free(current->filename);
			free(current);
			return false;
		}
	}

	/* link in our new descriptor at the head*/
	if (theme_descriptors) {
		current->next = theme_descriptors;
		theme_descriptors->previous = current;
	}
	theme_descriptors = current;
	return true;

}


/**
 * Fills in the basic details for a descriptor from a file header.
 * The filename string is not set.
 *
 * \param descriptor   the descriptor to set up
 * \param file_header  the header to read from
 * \return false for a badly formed theme, true otherwise
 */
bool ro_gui_theme_read_file_header(struct theme_descriptor *descriptor,
		struct theme_file_header *file_header)
{
	if ((file_header->magic_value != 0x4d54534e) ||
			(file_header->parser_version > 2))
		return false;

	strcpy(descriptor->name, file_header->name);
	strcpy(descriptor->author, file_header->author);
	descriptor->browser_background = file_header->browser_bg;
	descriptor->hotlist_background = file_header->hotlist_bg;
	descriptor->status_background = file_header->status_bg;
	descriptor->status_foreground = file_header->status_fg;
	descriptor->decompressed_size = file_header->decompressed_sprite_size;
	descriptor->compressed_size = file_header->compressed_sprite_size;
	if (file_header->parser_version >= 2) {
		descriptor->throbber_right =
				!(file_header->theme_flags & (1 << 0));
		descriptor->throbber_redraw =
				file_header->theme_flags & (1 << 1);
	} else {
		descriptor->throbber_right =
				(file_header->theme_flags == 0x00);
		descriptor->throbber_redraw = true;
	}
	return true;
}


/**
 * Opens a theme ready for use.
 *
 * \param descriptor  the theme_descriptor to open
 * \param list	      whether to open all themes in the list
 * \return whether the operation was successful
 */
bool ro_gui_theme_open(struct theme_descriptor *descriptor, bool list)
{
	fileswitch_object_type obj_type;
	squash_output_status status;
	os_coord dimensions;
	os_mode mode;
	os_error *error;
	struct theme_descriptor *next_descriptor;
	char sprite_name[16];
	const char *name = sprite_name;
	bool result = true;
	int i, n;
	int workspace_size, file_size;
	char *raw_data, *workspace;
	osspriteop_area *decompressed;

	/*	If we are freeing the whole of the list then we need to
		start at the first descriptor.
	*/
	if (list && descriptor)
		while (descriptor->previous) descriptor = descriptor->previous;

	/*	Open the themes
	*/
	for (; descriptor; descriptor = next_descriptor) {
		/* see if we should iterate through the entire list */
		if (list)
			next_descriptor = descriptor->next;
		else
			next_descriptor = NULL;

		/* if we are already loaded, increase the usage count */
		if (descriptor->theme) {
			descriptor->theme->users = descriptor->theme->users + 1;
			continue;
		}

		/* create a new theme */
		descriptor->theme = (struct theme *)calloc(1,
				sizeof(struct theme));
		if (!descriptor->theme) {
			NSLOG(netsurf, INFO, "calloc() failed");
			ro_warn_user("NoMemory", 0);
			continue;
		}
		descriptor->theme->users = 1;

		/* try to load the associated file */
		error = xosfile_read_stamped_no_path(descriptor->filename,
				&obj_type, 0, 0, &file_size, 0, 0);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xosfile_read_stamped_no_path: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			ro_warn_user("FileError", error->errmess);
			continue;
		}
		if (obj_type != fileswitch_IS_FILE)
			continue;
		raw_data = malloc(file_size);
		if (!raw_data) {
			NSLOG(netsurf, INFO, "malloc() failed");
			ro_warn_user("NoMemory", 0);
			continue;
		}
		error = xosfile_load_stamped_no_path(descriptor->filename,
				(byte *)raw_data, 0, 0, 0, 0, 0);
		if (error) {
			free(raw_data);
			NSLOG(netsurf, INFO,
			      "xosfile_load_stamped_no_path: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			ro_warn_user("FileError", error->errmess);
			continue;
		}

		/* decompress the new data */
		error = xsquash_decompress_return_sizes(-1, &workspace_size, 0);
		if (error) {
			free(raw_data);
			NSLOG(netsurf, INFO,
			      "xsquash_decompress_return_sizes: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			ro_warn_user("MiscError", error->errmess);
			continue;
		}
		decompressed = (osspriteop_area *)malloc(
				descriptor->decompressed_size);
		workspace = malloc(workspace_size);
		if ((!decompressed) || (!workspace)) {
			free(decompressed);
			free(raw_data);
			NSLOG(netsurf, INFO, "malloc() failed");
			ro_warn_user("NoMemory", 0);
			continue;
		}
		error = xsquash_decompress(squash_INPUT_ALL_PRESENT, workspace,
				(byte *)(raw_data + sizeof(
						struct theme_file_header)),
				descriptor->compressed_size,
				(byte *)decompressed,
				descriptor->decompressed_size,
				&status, 0, 0, 0, 0);
		free(workspace);
		free(raw_data);
		if (error) {
			free(decompressed);
			NSLOG(netsurf, INFO, "xsquash_decompress: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("MiscError", error->errmess);
			continue;
		}
		if (status != 0) {
			free(decompressed);
			continue;
		}
		descriptor->theme->sprite_area = decompressed;

		/* find the highest sprite called 'throbber%i', and get the
		 * maximum dimensions for all 'thobber%i' icons. */
		for (i = 1; i <= descriptor->theme->sprite_area->sprite_count;
				i++) {
			error = xosspriteop_return_name(osspriteop_USER_AREA,
					descriptor->theme->sprite_area,
					sprite_name, 16, i, 0);
			if (error) {
				NSLOG(netsurf, INFO,
				      "xosspriteop_return_name: 0x%x: %s",
				      error->errnum,
				      error->errmess);
				ro_warn_user("MiscError", error->errmess);
				continue;
			}
			if (strncmp(sprite_name, "throbber", 8))
				continue;

			/* get the max sprite width/height */
			error = xosspriteop_read_sprite_info(
					osspriteop_USER_AREA,
					descriptor->theme->sprite_area,
					(osspriteop_id) name,
					&dimensions.x, &dimensions.y,
					(osbool *) 0, &mode);
			if (error) {
				NSLOG(netsurf, INFO,
				      "xosspriteop_read_sprite_info: 0x%x: %s",
				      error->errnum,
				      error->errmess);
				ro_warn_user("MiscError", error->errmess);
				continue;
			}
			ro_convert_pixels_to_os_units(&dimensions, mode);
			if (descriptor->theme->throbber_width <	dimensions.x)
				descriptor->theme->throbber_width =
						dimensions.x;
			if (descriptor->theme->throbber_height < dimensions.y)
				descriptor->theme->throbber_height =
						dimensions.y;

			/* get the throbber number */
			n = atoi(sprite_name + 8);
			if (descriptor->theme->throbber_frames < n)
				descriptor->theme->throbber_frames = n;
		}
	}
	return result;
}


/**
 * Applies the theme to all current windows and subsequent ones.
 *
 * \param descriptor  the theme_descriptor to open
 * \return whether the operation was successful
 */
bool ro_gui_theme_apply(struct theme_descriptor *descriptor)
{
	struct theme_descriptor *theme_previous;

	/* check if the theme is already applied */
	if (descriptor == theme_current)
		return true;

	/* re-open the new-theme and release the current theme */
	if (!ro_gui_theme_open(descriptor, false))
		return false;
	theme_previous = theme_current;
	theme_current = descriptor;

	/* apply the theme to all the current toolbar-ed windows */
	ro_toolbar_theme_update();

	ro_gui_theme_close(theme_previous, false);
	return true;
}


/**
 * Closes a theme after use.
 *
 * \param descriptor  the theme_descriptor to close
 * \param list	      whether to open all themes in the list
 * \return whether the operation was successful
 */
void ro_gui_theme_close(struct theme_descriptor *descriptor, bool list)
{

	if (!descriptor)
		return;

	/* move to the start of the list */
	while (list && descriptor->previous)
		descriptor = descriptor->previous;

	/* close the themes */
	while (descriptor) {
		if (descriptor->theme) {
			descriptor->theme->users = descriptor->theme->users - 1;
			if (descriptor->theme->users <= 0) {
				free(descriptor->theme->sprite_area);
				free(descriptor->theme);
				descriptor->theme = NULL;
			}
		}
		if (!list)
			return;
		descriptor = descriptor->next;
	}
}


/**
 * Frees any unused theme descriptors.
 *
 * \param descriptor  the theme_descriptor to free
 */
void ro_gui_theme_free(struct theme_descriptor *descriptor)
{
	struct theme_descriptor *next_descriptor;

	if (!descriptor)
		return;

	/* move to the start of the list */
	while (descriptor->previous)
		descriptor = descriptor->previous;

	/* free closed themes */
	for (; descriptor; descriptor = next_descriptor) {
		next_descriptor = descriptor->next;

		/* no theme? no descriptor */
		if (!descriptor->theme) {
			if (descriptor->previous)
				descriptor->previous->next = descriptor->next;
			if (descriptor->next)
				descriptor->next->previous =
						descriptor->previous;

			/* keep the cached list in sync */
			if (theme_descriptors == descriptor)
				theme_descriptors = next_descriptor;

			/* release any memory */
			free(descriptor->filename);
			free(descriptor);
		}
	}
}









netsurf-vince/pdf/frontends/riscos/theme.h

/*
 * Copyright 2005 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Window themes(interface).
 */

#include <stdbool.h>
#include "oslib/osspriteop.h"

#ifndef _NETSURF_RISCOS_THEME_H_
#define _NETSURF_RISCOS_THEME_H_

/** Theme styles, collecting groups of attributes for different locations. */

typedef enum {
	THEME_STYLE_NONE = 0,
	THEME_STYLE_BROWSER_TOOLBAR,
	THEME_STYLE_HOTLIST_TOOLBAR,
	THEME_STYLE_COOKIES_TOOLBAR,
	THEME_STYLE_GLOBAL_HISTORY_TOOLBAR,
	THEME_STYLE_STATUS_BAR
} theme_style;

/** Theme elements, which belong to styles. */

typedef enum {
	THEME_ELEMENT_FOREGROUND,
	THEME_ELEMENT_BACKGROUND
} theme_element;

struct theme_file_header {
	unsigned int magic_value;
	unsigned int parser_version;
	char name[32];
	char author[64];
	char browser_bg;
	char hotlist_bg;
	char status_bg;
	char status_fg;
	char theme_flags;
	char future_expansion_1;
	char future_expansion_2;
	char future_expansion_3;
	unsigned int compressed_sprite_size;
	unsigned int decompressed_sprite_size;
};

struct theme {
	osspriteop_area *sprite_area;		/**< sprite area for theme */
	int throbber_width;			/**< width of the throbber */
	int throbber_height;			/**< height of the throbber */
	int throbber_frames;			/**< frames of animation for the throbber */
	int users;				/**< number of users for the theme */
};

struct theme_descriptor {
	char *leafname;				/**< theme leafname */
	char *filename;				/**< theme filename */
	char name[32];				/**< theme name */
	char author[64];			/**< theme author */
	int browser_background;			/**< background colour of browser toolbar */
	int hotlist_background;			/**< background colour of hotlist toolbar */
	int status_background;			/**< background colour of status window */
	int status_foreground;			/**< colour of status window text */
	bool throbber_right;			/**< throbber is on the right (left otherwise) */
	bool throbber_redraw;			/**< throbber requires forcible updating */
	unsigned int decompressed_size;		/**< decompressed sprite size */
	unsigned int compressed_size;		/**< compressed sprite size */
	struct theme *theme;			/**< corresponding theme (must be opened) */
	struct theme_descriptor *previous;	/**< previous descriptor in the list */
	struct theme_descriptor *next;		/**< next descriptor in the list */
};

void ro_gui_theme_initialise(void);
void ro_gui_theme_finalise(void);
struct theme_descriptor *ro_gui_theme_find(const char *leafname);
struct theme_descriptor *ro_gui_theme_get_available(void);
struct theme_descriptor *ro_gui_theme_get_current(void);
osspriteop_area *ro_gui_theme_get_sprites(struct theme_descriptor *descriptor);
int ro_gui_theme_get_style_element(struct theme_descriptor *descriptor,
		theme_style style, theme_element element);
bool ro_gui_theme_get_throbber_data(struct theme_descriptor *descriptor,
		int *frames, int *width, int *height,
		bool *right, bool *redraw);

bool ro_gui_theme_read_file_header(struct theme_descriptor *descriptor,
		struct theme_file_header *file_header);

bool ro_gui_theme_open(struct theme_descriptor *descriptor, bool list);
bool ro_gui_theme_apply(struct theme_descriptor *descriptor);
void ro_gui_theme_close(struct theme_descriptor *descriptor, bool list);
#endif








netsurf-vince/pdf/frontends/riscos/theme_install.c

/*
 * Copyright 2005 James Bursa <bursa@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Theme auto-installing.
 */

#include <assert.h>
#include <stdbool.h>
#include <oslib/osfile.h>
#include <oslib/wimp.h>

#include "utils/nsoption.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "netsurf/content.h"
#include "content/hlcache.h"
#include "desktop/theme.h"

#include "riscos/dialog.h"
#include "riscos/gui.h"
#include "riscos/theme.h"
#include "riscos/wimp.h"
#include "riscos/wimp_event.h"


static struct hlcache_handle *theme_install_content = NULL;
static struct theme_descriptor theme_install_descriptor;
wimp_w dialog_theme_install;


static void theme_install_close(wimp_w w);
static nserror theme_install_callback(struct hlcache_handle *handle,
		const hlcache_event *event, void *pw);


/**
 * Handle a CONTENT_THEME that has started loading.
 */

void theme_install_start(struct hlcache_handle *c)
{
	assert(c != NULL);
	assert(content_get_type(c) == CONTENT_THEME);

	if (ro_gui_dialog_open_top(dialog_theme_install, NULL, 0, 0)) {
		ro_warn_user("ThemeInstActive", 0);
		return;
	}

	/* stop theme sitting in memory cache */
	content_invalidate_reuse_data(c);

	hlcache_handle_replace_callback(c, theme_install_callback, NULL);

	ro_gui_set_icon_string(dialog_theme_install, ICON_THEME_INSTALL_MESSAGE,
			messages_get("ThemeInstDown"), true);
	ro_gui_set_icon_shaded_state(dialog_theme_install,
			ICON_THEME_INSTALL_INSTALL, true);
	ro_gui_wimp_event_register_close_window(dialog_theme_install,
			theme_install_close);
}


/**
 * Fill in theme_install_descriptor from received theme data.
 *
 * \param  source_data  received data
 * \param  source_size  size of data
 * \return  true if data is a correct theme, false on error
 *
 * If the data is a correct theme, theme_install_descriptor is filled in.
 */

static bool
theme_install_read(const uint8_t *source_data, size_t source_size)
{
	const void *data = source_data;

	if (source_size < sizeof(struct theme_file_header))
		return false;
	if (!ro_gui_theme_read_file_header(&theme_install_descriptor,
			(struct theme_file_header *) data))
		return false;
	if (source_size - sizeof(struct theme_file_header) !=
			theme_install_descriptor.compressed_size)
		return false;
	return true;
}


/**
 * Callback for fetchcache() for theme install fetches.
 */

nserror theme_install_callback(struct hlcache_handle *handle,
		const hlcache_event *event, void *pw)
{
	switch (event->type) {

	case CONTENT_MSG_DONE:
	{
		const uint8_t *source_data;
		size_t source_size;
		int author_indent = 0;
		char buffer[256];

		theme_install_content = handle;

		source_data = content_get_source_data(handle, &source_size);

		if (!theme_install_read(source_data, source_size)) {
			ro_warn_user("ThemeInvalid", 0);
			theme_install_close(dialog_theme_install);
			break;
		}

		/* remove '© ' from the start of the data */
		if (theme_install_descriptor.author[0] == '©')
			author_indent++;
		while (theme_install_descriptor.author[author_indent] == ' ')
			author_indent++;
		snprintf(buffer, sizeof buffer, messages_get("ThemeInstall"),
				theme_install_descriptor.name,
				&theme_install_descriptor.author[author_indent]);
		buffer[sizeof buffer - 1] = '\0';
		ro_gui_set_icon_string(dialog_theme_install,
				ICON_THEME_INSTALL_MESSAGE,
				buffer, true);
		ro_gui_set_icon_shaded_state(dialog_theme_install,
				ICON_THEME_INSTALL_INSTALL, false);
	}
		break;

	case CONTENT_MSG_ERROR:
		theme_install_close(dialog_theme_install);
		ro_warn_user(event->data.errordata.errormsg, 0);
		break;

	default:
		break;
	}

	return NSERROR_OK;
}




/**
 * Install the downloaded theme.
 *
 * \param  w	the theme install window handle
 */

bool ro_gui_theme_install_apply(wimp_w w)
{
	char theme_save[256];
	char *theme_file;
	struct theme_descriptor *theme_install;
	os_error *error;
	char *fix;
	const uint8_t *source_data;
	size_t source_size;

	assert(theme_install_content);

	/* convert spaces to hard spaces */
	theme_file = strdup(theme_install_descriptor.name);
	if (!theme_file) {
	  	NSLOG(netsurf, INFO, "malloc failed");
	  	ro_warn_user("NoMemory", 0);
		return false;
	}
	for (fix = theme_file; *fix != '\0'; fix++)
		if (*fix == ' ')
			*fix = 160;	/* hard space */

	/* simply overwrite previous theme versions */
	snprintf(theme_save, sizeof theme_save, "%s.%s",
                 nsoption_charp(theme_save), theme_file);

	theme_save[sizeof theme_save - 1] = '\0';

	source_data = content_get_source_data(theme_install_content, 
			&source_size);

	error = xosfile_save_stamped(theme_save, 0xffd,
			(byte *) source_data,
			(byte *) source_data + source_size);
	if (error) {
		NSLOG(netsurf, INFO, "xosfile_save_stamped: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("ThemeInstallErr", 0);
		free(theme_file);
		return false;
	}

	/* apply the new theme */
	ro_gui_theme_get_available();
	theme_install = ro_gui_theme_find(theme_file);
	if (!theme_install || !ro_gui_theme_apply(theme_install)) {
		ro_warn_user("ThemeApplyErr", 0);
	} else {
            nsoption_set_charp(theme, strdup(theme_install->leafname));
	}
	free(theme_file);
	ro_gui_save_options();
	return true;
}


/**
 * Close the theme installer and free resources.
 */

void theme_install_close(wimp_w w)
{
	if (theme_install_content)
		hlcache_handle_release(theme_install_content);

	theme_install_content = NULL;
}







netsurf-vince/pdf/frontends/riscos/tinct.h

/*
 * Copyright 2005 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/*
 * Complete details on using Tinct are available from http://www.tinct.net.
 */

/** \file
 * Tinct SWI numbers and flags for version 0.11
 */

#ifndef _NETSURF_RISCOS_TINCT_H_
#define _NETSURF_RISCOS_TINCT_H_


/**
 * Plots an alpha-blended sprite at the specified coordinates.
 *
 * ->	R2	Sprite pointer
 *	R3	X coordinate
 *	R4	Y coordinate
 *	R7	Flag word
*/
#define Tinct_PlotAlpha 0x57240


/**
 * Plots a scaled alpha-blended sprite at the specified coordinates.
 *
 * ->	R2	Sprite pointer
 *	R3	X coordinate
 *	R4	Y coordinate
 *	R5	Scaled sprite width
 *	R6	Scaled sprite height
 *	R7	Flag word
 */
#define Tinct_PlotScaledAlpha 0x57241


/**
 * Plots a sprite at the specified coordinates with a constant 0xff value for
 * the alpha channel, ie without a mask.
 *
 * ->	R2	Sprite pointer
 *	R3	X coordinate
 *	R4	Y coordinate
 *	R7	Flag word
 */
#define Tinct_Plot 0x57242

/**
 * Plots a scaled sprite at the specified coordinates with a constant 0xff value
 * for the alpha channel, ie without a mask.
 *
 * ->	R2	Sprite pointer
 *	R3	X coordinate
 *	R4	Y coordinate
 *	R5	Scaled sprite width
 *	R6	Scaled sprite height
 *	R7	Flag word
 */
#define Tinct_PlotScaled 0x57243


/**
 * Converts a paletted sprite into its 32bpp equivalent. Sufficient memory must
 * have previously been allocated for the sprite (44 + width * height * 4).
 * As sprites with 16bpp or 32bpp do not have palettes, conversion cannot be
 * performed on these variants. All sprites must be supplied with a full palette,
 * eg 8bpp must have 256 palette entries.
 *
 * ->	R2	Source sprite pointer
 *	R3	Destination sprite pointer
 */
#define Tinct_ConvertSprite 0x57244


/**
 * Returns the features available to the caller by specifying bits in the flag
 * word. The features available are unique for each mode, although the current
 * version of Tinct supports the same subset of features for all modes.
 *
 * ->	R0	Feature to test for, or 0 for all features
 * <-	R0	Features available
 */
#define Tinct_AvailableFeatures 0x57245


/**
 * Compresses an image using a fast algorithm. Sufficient memory must have been
 * previously allocated for the maximum possible compressed size. This value is
 * equal to 28 + (width * height * 4) * 33 / 32.
 *
 * ->	R0	Source sprite pointer
 *	R2	Output data buffer
 *	R3	Output bytes available
 *	R7	Flag word (currently 0)
 * <-	R0	Size of compressed data
 */
#define Tinct_Compress 0x57246


/**
 * Decompresses an image previously compressed. Sufficient memory must have been
 * previously allocated for the decompressed data (44 + width * height * 4) where
 * width and height are available at +0 and +4 of the compressed data respectively.
 *
 * ->	R0	Input data buffer
 *	R2	Output data buffer
 *	R7	Flag word (currently 0)
 * <-	R0	Size of decompressed data
 */
#define Tinct_Decompress 0x57247


/*	Plotting flags
*/
#define tinct_READ_SCREEN_BASE	  0x01	/** <-- Use when hardware scrolling */
#define tinct_BILINEAR_FILTER	  0x02	/** <-- Perform bi-linear filtering */
#define tinct_DITHER		  0x04	/** <-- Perform dithering */
#define tinct_ERROR_DIFFUSE	  0x08	/** <-- Perform error diffusion */
#define tinct_DITHER_INVERTED	  0x0C	/** <-- Perform dithering with inverted pattern */
#define tinct_FILL_HORIZONTALLY	  0x10	/** <-- Horizontally fill clipping region with image */
#define tinct_FILL_VERTICALLY	  0x20	/** <-- Vertically fill clipping region with image */
#define tinct_FORCE_PALETTE_READ  0x40	/** <-- Use after a palette change when out of the desktop */
#define tinct_USE_OS_SPRITE_OP	  0x80	/** <-- Use when printing */

/*	Compression flags
*/
#define tinct_OPAQUE_IMAGE	  0x01	/** <-- Image is opaque, compress further */

/*	Shifts
*/
#define tinct_BACKGROUND_SHIFT	  0x08

/*	Sprite mode
*/
#define tinct_SPRITE_MODE	  (os_mode)0x301680b5
#endif







netsurf-vince/pdf/frontends/riscos/toolbar.c

/*
 * Copyright 2004, 2005 Richard Wilson <info@tinct.net>
 * Copyright 2010, 2011 Stephen Fryatt <stevef@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Window toolbars (implementation).
 */

#include <alloca.h>
#include <assert.h>
#include <stdio.h>
#include <stdbool.h>
#include <string.h>
#include "oslib/dragasprite.h"
#include "oslib/os.h"
#include "oslib/osgbpb.h"
#include "oslib/osfile.h"
#include "oslib/osfind.h"
#include "oslib/osspriteop.h"
#include "oslib/wimpspriteop.h"
#include "oslib/squash.h"
#include "oslib/wimp.h"
#include "oslib/wimpextend.h"
#include "oslib/wimpspriteop.h"

#include "utils/log.h"
#include "utils/nsoption.h"

#include "riscos/cookies.h"
#include "riscos/dialog.h"
#include "riscos/global_history.h"
#include "riscos/gui.h"
#include "riscos/gui/button_bar.h"
#include "riscos/gui/throbber.h"
#include "riscos/gui/url_bar.h"
#include "riscos/hotlist.h"
#include "riscos/menus.h"
#include "riscos/save.h"
#include "riscos/theme.h"
#include "riscos/toolbar.h"
#include "riscos/url_complete.h"
#include "riscos/wimp.h"
#include "riscos/wimp_event.h"
#include "riscos/wimputils.h"
#include "riscos/window.h"


#define TOOLBAR_WIDGET_GUTTER 8
#define TOOLBAR_DEFAULT_WIDTH 16384

/* Toolbar rows used to index into the arrays of row-specific data.
 */

#define TOOLBAR_ROW_TOP   0
#define TOOLBAR_ROW_DIV1  1
#define TOOLBAR_ROW_EDIT  2
#define TOOLBAR_MAX_ROWS  3

/* The toolbar data structure.
 */

struct toolbar {
	/** Bar details. */
	struct theme_descriptor		*theme;
	theme_style			style;
	toolbar_flags			flags;

	int				current_width, current_height;
	int				full_width, full_height;
	int				clip_width, clip_height;

	/** Toolbar and parent window handles. */
	wimp_w				toolbar_handle;
	wimp_w				parent_handle;

	/** Row locations and sizes. */
	int				row_y0[TOOLBAR_MAX_ROWS];
	int				row_y1[TOOLBAR_MAX_ROWS];

	/** Details for the button bar. */
	struct button_bar		*buttons;
	bool				buttons_display;
	os_coord			buttons_size;

	/** Details for the URL bar. */
	struct url_bar			*url;
	bool				url_display;
	os_coord			url_size;

	/** Details for the throbber. */
	struct throbber			*throbber;
	bool				throbber_display;
	bool				throbber_right;
	os_coord			throbber_size;

	/** Client callback data. */
	const struct toolbar_callbacks	*callbacks;
	void				*client_data;

	/** Details for the toolbar editor. */
	wimp_i				editor_div1;
	struct button_bar		*editor;
	os_coord			editor_size;

	bool				editing;

	/** Interactive help data. */

	const char			*help_prefix;

	/** The next bar in the toolbar list. */
	struct toolbar			*next;
};


/* Global variables for the toolbar module.
 */

/** The list of defined toolbars. */
static struct toolbar			*ro_toolbar_bars = NULL;

/** The Toolber Menu */
wimp_menu				*toolbar_menu;


/*	A basic window definition for the toolbar and status bar.
 */

static wimp_window ro_toolbar_window = {
	{0, 0, 1, 1},
	0,
	0,
	wimp_TOP,
	wimp_WINDOW_NEW_FORMAT | wimp_WINDOW_MOVEABLE | wimp_WINDOW_NO_BOUNDS |
			wimp_WINDOW_FURNITURE_WINDOW |
			wimp_WINDOW_IGNORE_XEXTENT | wimp_WINDOW_IGNORE_YEXTENT,
	wimp_COLOUR_BLACK,
	wimp_COLOUR_LIGHT_GREY,
	wimp_COLOUR_LIGHT_GREY,
	wimp_COLOUR_VERY_LIGHT_GREY,
	wimp_COLOUR_DARK_GREY,
	wimp_COLOUR_MID_LIGHT_GREY,
	wimp_COLOUR_CREAM,
	wimp_WINDOW_NEVER3D | 0x16u /* RISC OS 5.03+ */,
	{0, 0, TOOLBAR_DEFAULT_WIDTH, 16384},
	0,
	wimp_BUTTON_DOUBLE_CLICK_DRAG << wimp_ICON_BUTTON_TYPE_SHIFT,
	wimpspriteop_AREA,
	1,
	1,
	{""},
	0,
	{ }
};

static char ro_toolbar_null_string[] = "";
static char ro_toolbar_line_validation[] = "R2";

/*
 * Private function prototypes.
 */

static void ro_toolbar_update_current_widgets(struct toolbar *toolbar);
static void ro_toolbar_refresh_widget_dimensions(struct toolbar *toolbar);
static void ro_toolbar_reformat_widgets(struct toolbar *toolbar);

static void ro_toolbar_redraw(wimp_draw *redraw);
static bool ro_toolbar_click(wimp_pointer *pointer);
static bool ro_toolbar_keypress(wimp_key *key);
static bool ro_toolbar_menu_prepare(wimp_w w, wimp_i i, wimp_menu *menu,
		wimp_pointer *pointer);
static void ro_toolbar_menu_warning(wimp_w w, wimp_i i, wimp_menu *menu,
		wimp_selection *selection, menu_action action);
static bool ro_toolbar_menu_select(wimp_w w, wimp_i i, wimp_menu *menu,
		wimp_selection *selection, menu_action action);
static const char *ro_toolbar_get_help_suffix(wimp_w w, wimp_i i, os_coord *pos,
		wimp_mouse_state buttons);

static void ro_toolbar_update_buttons(struct toolbar *toolbar);


/* This is an exported interface documented in toolbar.h */

void ro_toolbar_init(void)
{
	/* browser toolbar menu */
	static const struct ns_menu toolbar_definition = {
		"Toolbar", {
			{ "Toolbars", NO_ACTION, 0 },
			{ "Toolbars.ToolButtons", TOOLBAR_BUTTONS, 0 },
			{ "Toolbars.ToolAddress", TOOLBAR_ADDRESS_BAR, 0 },
			{ "Toolbars.ToolThrob", TOOLBAR_THROBBER, 0 },
			{ "EditToolbar", TOOLBAR_EDIT, 0 },
			{NULL, 0, 0}
		}
	};
	toolbar_menu = ro_gui_menu_define_menu(
			&toolbar_definition);
}


/* This is an exported interface documented in toolbar.h */

struct toolbar *ro_toolbar_create(struct theme_descriptor *descriptor,
		wimp_w parent, theme_style style, toolbar_flags bar_flags,
		const struct toolbar_callbacks *callbacks, void *client_data,
		const char *help)
{
	struct toolbar *toolbar;

	/* Allocate memory for the bar and link it into the list of bars. */

	toolbar = calloc(sizeof(struct toolbar), 1);
	if (toolbar == NULL) {
		NSLOG(netsurf, INFO, "No memory for malloc()");
		ro_warn_user("NoMemory", 0);
		return NULL;
	}

	toolbar->next = ro_toolbar_bars;
	ro_toolbar_bars = toolbar;

	/* Store the supplied settings. */

	toolbar->flags = bar_flags;
	toolbar->theme = descriptor;
	toolbar->style = style;
	toolbar->parent_handle = parent;
	toolbar->callbacks = callbacks;
	toolbar->client_data = client_data;

	/* Set up the internal widgets: initially, there are none. */

	toolbar->buttons = NULL;
	toolbar->buttons_display = false;

	toolbar->url = NULL;
	toolbar->url_display = false;

	toolbar->throbber = NULL;
	toolbar->throbber_display = false;

	/* Set up the bar editor. */

	toolbar->editor = NULL;
	toolbar->editor_div1 = -1;

	toolbar->editing = false;

	toolbar->help_prefix = help;

	return toolbar;
}


/* This is an exported interface documented in toolbar.h */

bool ro_toolbar_add_buttons(struct toolbar *toolbar,
		const struct button_bar_buttons buttons[], char *button_order)
{
	if (toolbar == NULL)
		return false;

	if (toolbar->buttons != NULL)
		return false;

	toolbar->buttons = ro_gui_button_bar_create(toolbar->theme, buttons);
	if (toolbar->buttons != NULL) {
		toolbar->buttons_display = true;
		ro_gui_button_bar_arrange_buttons(toolbar->buttons,
				button_order);
	}

	toolbar->editor = ro_gui_button_bar_create(toolbar->theme, buttons);
	if (toolbar->editor != NULL)
		ro_gui_button_bar_hide(toolbar->editor, !toolbar->editing);

	if (toolbar->buttons != NULL && toolbar->editor != NULL)
		if (!ro_gui_button_bar_link_editor(toolbar->buttons,
				toolbar->editor,
				(void (*)(void *))
					ro_toolbar_update_current_widgets,
				toolbar))
			return false;

	return (toolbar->buttons == NULL || toolbar->editor == NULL) ?
			false : true;
}


/* This is an exported interface documented in toolbar.h */

bool ro_toolbar_add_throbber(struct toolbar *toolbar)
{
	if (toolbar == NULL)
		return false;

	if (toolbar->throbber != NULL)
		return false;

	toolbar->throbber = ro_gui_throbber_create(toolbar->theme);

	if (toolbar->throbber != NULL)
		toolbar->throbber_display = true;

	return (toolbar->throbber == NULL) ? false : true;
}


/* This is an exported interface documented in toolbar.h */

bool ro_toolbar_add_url(struct toolbar *toolbar)
{
	if (toolbar == NULL)
		return false;

	if (toolbar->url != NULL)
		return false;

	toolbar->url = ro_gui_url_bar_create(toolbar->theme);

	if (toolbar->url != NULL)
		toolbar->url_display = true;

	return (toolbar->url == NULL) ? false : true;
}


/* This is an exported interface documented in toolbar.h */

bool ro_toolbar_rebuild(struct toolbar *toolbar)
{
	os_error		*error;
	wimp_icon_create	icon;
	wimp_w			old_window = NULL;

	if (toolbar == NULL)
		return false;

	/* Start to set up the toolbar window. */

	ro_toolbar_window.sprite_area =
			ro_gui_theme_get_sprites(toolbar->theme);
	ro_toolbar_window.work_bg =
			ro_gui_theme_get_style_element(toolbar->theme,
			toolbar->style, THEME_ELEMENT_BACKGROUND);

	/* Delete any existing toolbar window... */

	if (toolbar->toolbar_handle != NULL) {
		old_window = toolbar->toolbar_handle;
		error = xwimp_delete_window(toolbar->toolbar_handle);
		if (error)
			NSLOG(netsurf, INFO, "xwimp_delete_window: 0x%x: %s",
			      error->errnum, error->errmess);
		toolbar->toolbar_handle = NULL;
	}

	/* ...and create a new window. */

	error = xwimp_create_window(&ro_toolbar_window,
			&toolbar->toolbar_handle);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_create_window: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return false;
	}

	/* Set up the toolbar's event handlers.  Only set the user activity-
	 * related callbacks if the bar isn't for display purposes.  If the
	 * toolbar is being recreated, simply transfer the handlers across
	 * from the old, now-deleted window.
	 */

	if (old_window == NULL) {
		ro_gui_wimp_event_register_redraw_window(
				toolbar->toolbar_handle, ro_toolbar_redraw);
		ro_gui_wimp_event_set_user_data(toolbar->toolbar_handle,
				toolbar);

		if (!(toolbar->flags & TOOLBAR_FLAGS_DISPLAY)) {
			ro_gui_wimp_event_register_mouse_click(
					toolbar->toolbar_handle,
					ro_toolbar_click);
			ro_gui_wimp_event_register_keypress(
					toolbar->toolbar_handle,
					ro_toolbar_keypress);
			ro_gui_wimp_event_register_menu_prepare(
					toolbar->toolbar_handle,
					ro_toolbar_menu_prepare);
			ro_gui_wimp_event_register_menu_warning(
					toolbar->toolbar_handle,
					ro_toolbar_menu_warning);
			ro_gui_wimp_event_register_menu_selection(
					toolbar->toolbar_handle,
					ro_toolbar_menu_select);
			ro_gui_wimp_event_register_menu(toolbar->toolbar_handle,
					toolbar_menu, true, false);
			ro_gui_wimp_event_register_help_suffix(
					toolbar->toolbar_handle,
					ro_toolbar_get_help_suffix);
		}
	} else {
		ro_gui_wimp_event_transfer(old_window, toolbar->toolbar_handle);
	}

	/* The help prefix changes from edit to non-edit mode. */

	ro_gui_wimp_event_set_help_prefix(toolbar->toolbar_handle,
			(toolbar->editing) ?
				"HelpEditToolbar" : toolbar->help_prefix);

	/* Place the widgets into the new bar, using the new theme.
	 *
	 * \TODO -- If any widgets fail to rebuild, then we currently just
	 *          carry on without them.  Not sure if the whole bar
	 *          rebuild should fail here?
	 */

	if (toolbar->throbber != NULL) {
		if (!ro_gui_throbber_rebuild(toolbar->throbber, toolbar->theme,
				toolbar->style, toolbar->toolbar_handle,
				toolbar->editing)) {
			ro_gui_throbber_destroy(toolbar->throbber);
			toolbar->throbber = NULL;
		}

		ro_gui_theme_get_throbber_data(toolbar->theme, NULL, NULL, NULL,
				&toolbar->throbber_right, NULL);
	}

	if (toolbar->buttons != NULL) {
		if (!ro_gui_button_bar_rebuild(toolbar->buttons, toolbar->theme,
				toolbar->style, toolbar->toolbar_handle,
				toolbar->editing)) {
			ro_gui_button_bar_destroy(toolbar->buttons);
			toolbar->buttons = NULL;
		}
	}

	if (toolbar->editor != NULL) {
		if (!ro_gui_button_bar_rebuild(toolbar->editor, toolbar->theme,
				toolbar->style, toolbar->toolbar_handle,
				toolbar->editing)) {
			ro_gui_button_bar_destroy(toolbar->editor);
			toolbar->editor = NULL;
		}
	}

	if (toolbar->url != NULL) {
		if (!ro_gui_url_bar_rebuild(toolbar->url, toolbar->theme,
				toolbar->style, toolbar->toolbar_handle,
				toolbar->flags & TOOLBAR_FLAGS_DISPLAY,
				toolbar->editing)) {
			ro_gui_url_bar_destroy(toolbar->url);
			toolbar->url = NULL;
		}
	}

	/* If this is an editor, add in a divider icon and the editor
	 * button bar.
	 */

	if (toolbar->editing) {
		icon.w = toolbar->toolbar_handle;
		icon.icon.flags = wimp_ICON_TEXT | wimp_ICON_INDIRECTED |
				wimp_ICON_VCENTRED | wimp_ICON_BORDER |
				(wimp_COLOUR_BLACK <<
					wimp_ICON_FG_COLOUR_SHIFT) |
				(wimp_COLOUR_VERY_LIGHT_GREY <<
					wimp_ICON_BG_COLOUR_SHIFT);
		icon.icon.extent.x0 = 0;
		icon.icon.extent.x1 = 0;
		icon.icon.extent.y1 = 0;
		icon.icon.extent.y0 = 0;
		icon.icon.data.indirected_text.text = ro_toolbar_null_string;
		icon.icon.data.indirected_text.validation =
				ro_toolbar_line_validation;
		icon.icon.data.indirected_text.size = 1;
		error = xwimp_create_icon(&icon, &toolbar->editor_div1);
		if (error) {
			NSLOG(netsurf, INFO, "xwimp_create_icon: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("WimpError", error->errmess);
			toolbar->editor_div1 = -1;
		}
	}

	/* Establish the required dimensions to fit the widgets, then
	 * reflow the bar contents.
	 */

	ro_toolbar_refresh_widget_dimensions(toolbar);

	ro_toolbar_process(toolbar, -1, true);

	if (toolbar->parent_handle != NULL)
		ro_toolbar_attach(toolbar, toolbar->parent_handle);

	ro_toolbar_update_buttons(toolbar);

	return true;
}


/* This is an exported interface documented in toolbar.h */

bool ro_toolbar_attach(struct toolbar *toolbar, wimp_w parent)
{
	wimp_outline		outline;
	wimp_window_state	state;
	os_error		*error;

	if (toolbar == NULL || toolbar->toolbar_handle == NULL)
		return false;

	toolbar->parent_handle = parent;

	/* Only try to attach the toolbar if there's any of it visible to
	 * matter.
	 */

	if (toolbar->current_height > 0) {
		outline.w = parent;
		xwimp_get_window_outline(&outline);
		state.w = parent;
		xwimp_get_window_state(&state);
		state.w = toolbar->toolbar_handle;
		state.visible.x1 = outline.outline.x1 - 2;
		state.visible.y0 = state.visible.y1 + 2 -
				toolbar->current_height;
		state.xscroll = 0;
		state.yscroll = 0;
		error = xwimp_open_window_nested(PTR_WIMP_OPEN(&state), parent,
				wimp_CHILD_LINKS_PARENT_VISIBLE_BOTTOM_OR_LEFT
						<< wimp_CHILD_XORIGIN_SHIFT |
				wimp_CHILD_LINKS_PARENT_VISIBLE_TOP_OR_RIGHT
						<< wimp_CHILD_YORIGIN_SHIFT |
				wimp_CHILD_LINKS_PARENT_VISIBLE_BOTTOM_OR_LEFT
						<< wimp_CHILD_LS_EDGE_SHIFT |
				wimp_CHILD_LINKS_PARENT_VISIBLE_TOP_OR_RIGHT
						<< wimp_CHILD_BS_EDGE_SHIFT |
				wimp_CHILD_LINKS_PARENT_VISIBLE_TOP_OR_RIGHT
						<< wimp_CHILD_RS_EDGE_SHIFT |
				wimp_CHILD_LINKS_PARENT_VISIBLE_TOP_OR_RIGHT
						<< wimp_CHILD_TS_EDGE_SHIFT);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xwimp_open_window_nested: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			ro_warn_user("WimpError", error->errmess);
			return false;
		}

		return true;
	}

	error = xwimp_close_window(toolbar->toolbar_handle);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_close_window: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return false;
	}
	return true;
}


/* This is an exported interface documented in toolbar.h */

bool ro_toolbar_process(struct toolbar *toolbar, int width, bool reformat)
{
	os_error		*error;
	wimp_outline		outline;
	wimp_window_state	state;
	os_box			extent;
	int			old_height, old_width;

	if (!toolbar)
		return false;

	old_height = toolbar->current_height;
	old_width = toolbar->current_width;

	/* Measure the parent window width if the caller has asked us to
	 * calculate the clip width ourselves.  Otherwise, if a clip width
	 * has been specified, set the clip to that.
	 */

	if ((toolbar->parent_handle != NULL) && (width == -1)) {
		outline.w = toolbar->parent_handle;
		error = xwimp_get_window_outline(&outline);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xwimp_get_window_outline: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			ro_warn_user("WimpError", error->errmess);
			return false;
		}

		toolbar->clip_width = outline.outline.x1 -
				outline.outline.x0 - 2;
		toolbar->current_width = toolbar->clip_width;
	} else if (width != -1) {
		toolbar->clip_width = width;
		toolbar->current_width = toolbar->clip_width;
	}

	/* Find the parent visible height to clip our toolbar height to
	 */

	if (toolbar->parent_handle != NULL) {
		state.w = toolbar->parent_handle;
		error = xwimp_get_window_state(&state);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xwimp_get_window_state: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			ro_warn_user("WimpError", error->errmess);
			return false;
		}

		toolbar->clip_height = state.visible.y1 - state.visible.y0 + 2;

		/* We can't obscure the height of the scroll bar as we
		 * lose the resize icon if we do.
		 */

		if (toolbar->clip_height >= toolbar->full_height)
			toolbar->current_height = toolbar->full_height;
		else
			toolbar->current_height = toolbar->clip_height;

		/* Resize the work area extent and update our position. */

		if (old_height != toolbar->current_height) {
			extent.x0 = 0;
			extent.y0 = 0;
			extent.x1 = TOOLBAR_DEFAULT_WIDTH;
			extent.y1 = toolbar->current_height - 2;
			error = xwimp_set_extent(toolbar->toolbar_handle,
					&extent);
			if (error) {
				NSLOG(netsurf, INFO,
				      "xwimp_get_window_state: 0x%x: %s",
				      error->errnum,
				      error->errmess);
				ro_warn_user("WimpError", error->errmess);
			}

			ro_toolbar_attach(toolbar, toolbar->parent_handle);
		}
	} else {
		toolbar->clip_height = toolbar->full_height;
		toolbar->current_height = toolbar->full_height;
	}

	/* Reflow the widgets into the toolbar if the dimensions have
	 * changed or we have been asked to anyway. */

	if (toolbar->current_width != old_width || reformat)
		ro_toolbar_reformat_widgets(toolbar);

	return true;
}


/**
 * Update the widgets currently on view in a toolbar.  This can be used
 * generally, but is primarily offered to widgets as a way for them
 * to force an update.
 *
 * \param *toolbar		The toolbar to update.
 */

void ro_toolbar_update_current_widgets(struct toolbar *toolbar)
{
	int		old_height;

	if (toolbar == NULL)
		return;

	old_height = toolbar->full_height;

	ro_toolbar_refresh_widget_dimensions(toolbar);
	ro_toolbar_reformat_widgets(toolbar);

	/* If the toolbar height has changed, we need to tell the client. */

	if (toolbar->full_height != old_height)
		ro_toolbar_refresh(toolbar);
}


/**
 * Get the minimum dimenstions required by the toolbar widgets after
 * these have changed.  The minimum dimensions are assumed not to change
 * unless we change theme (ie. we rebuild the bar) or we knowingly
 * alter a widget (eg. we add or remove button-bar buttons).
 *
 *
 * \param *toolbar		The toolbar to refresh.
 */

void ro_toolbar_refresh_widget_dimensions(struct toolbar *toolbar)
{
	int		width, height;
	int		row_width, row_height;

	if (toolbar == NULL)
		return;

	/* Process the toolbar editor and any associated divider rows.
	 */

	if (toolbar->editor != NULL && toolbar->editing) {
		width = 0;
		height = 0;
		ro_gui_button_bar_get_dims(toolbar->editor, &width, &height);

		toolbar->editor_size.x = width;
		toolbar->editor_size.y = height;

		toolbar->row_y0[TOOLBAR_ROW_EDIT] = TOOLBAR_WIDGET_GUTTER;
		toolbar->row_y1[TOOLBAR_ROW_EDIT] = TOOLBAR_WIDGET_GUTTER
				+ height;

		toolbar->row_y0[TOOLBAR_ROW_DIV1] = TOOLBAR_WIDGET_GUTTER +
				toolbar->row_y1[TOOLBAR_ROW_EDIT];
		toolbar->row_y1[TOOLBAR_ROW_DIV1] = 8 +
				toolbar->row_y0[TOOLBAR_ROW_DIV1];
	} else {
		toolbar->editor_size.x = 0;
		toolbar->editor_size.y = 0;

		toolbar->row_y0[TOOLBAR_ROW_EDIT] = 0;
		toolbar->row_y1[TOOLBAR_ROW_EDIT] = 0;
		toolbar->row_y0[TOOLBAR_ROW_DIV1] = 0;
		toolbar->row_y1[TOOLBAR_ROW_DIV1] = 0;
	}

	/* Process the top row icons. */

	row_width = 0;
	row_height = 0;

	/* If the editor is active, any button bar if forced into view. */

	if (toolbar->buttons != NULL &&
			(toolbar->buttons_display || toolbar->editing)) {
		width = 0;
		height = 0;
		ro_gui_button_bar_get_dims(toolbar->buttons, &width, &height);

		row_width += width;
		toolbar->buttons_size.x = width;
		toolbar->buttons_size.y = height;

		if (height > row_height)
			row_height = height;
	} else {
		toolbar->buttons_size.x = 0;
		toolbar->buttons_size.y = 0;
	}

	if (toolbar->url != NULL && toolbar->url_display) {
		width = 0;
		height = 0;
		ro_gui_url_bar_get_dims(toolbar->url, &width, &height);

		if (row_width > 0)
			row_width += TOOLBAR_WIDGET_GUTTER;
		row_width += width;

		toolbar->url_size.x = width;
		toolbar->url_size.y = height;

		if (height > row_height)
			row_height = height;
	} else {
		toolbar->url_size.x = 0;
		toolbar->url_size.y = 0;
	}

	if (toolbar->throbber != NULL && toolbar->throbber_display) {
		width = 0;
		height = 0;
		ro_gui_throbber_get_dims(toolbar->throbber, &width, &height);

		if (row_width > 0)
			row_width += TOOLBAR_WIDGET_GUTTER;
		row_width += width;

		toolbar->throbber_size.x = width;
		toolbar->throbber_size.y = height;

		if (height > row_height)
			row_height = height;
	} else {
		toolbar->throbber_size.x = 0;
		toolbar->throbber_size.y = 0;
	}

	if (row_height > 0) {
		toolbar->row_y0[TOOLBAR_ROW_TOP] = TOOLBAR_WIDGET_GUTTER +
				toolbar->row_y1[TOOLBAR_ROW_DIV1];
		toolbar->row_y1[TOOLBAR_ROW_TOP] = row_height +
				toolbar->row_y0[TOOLBAR_ROW_TOP];
	} else {
		toolbar->row_y0[TOOLBAR_ROW_TOP] = 0;
		toolbar->row_y1[TOOLBAR_ROW_TOP] = 0;
	}

	/* Establish the full dimensions of the bar.
	 *
	 * \TODO -- This currently assumes an "all or nothing" approach to
	 *          the editor bar, and will need reworking once we have to
	 *          worry about tab bars.
	 */

	if (toolbar->row_y1[TOOLBAR_ROW_TOP] > 0) {
		toolbar->full_height = toolbar->row_y1[TOOLBAR_ROW_TOP] +
				TOOLBAR_WIDGET_GUTTER;
	} else {
		toolbar->full_height = 0;
	}
	toolbar->full_width = 2 * TOOLBAR_WIDGET_GUTTER +
			((row_width > toolbar->editor_size.x) ?
				row_width : toolbar->editor_size.x);
}


/**
 * Reformat (reflow) the widgets into the toolbar, based on the toolbar size
 * and the previously calculated widget dimensions.
 *
 * \param *toolbar		The toolbar to reformat.
 */

void ro_toolbar_reformat_widgets(struct toolbar *toolbar)
{
	int		left_margin, right_margin;

	left_margin = TOOLBAR_WIDGET_GUTTER;
	right_margin = toolbar->clip_width - TOOLBAR_WIDGET_GUTTER;

	/* Flow the toolbar editor row, which will be a fixed with and
	 * may alter the right margin.
	 */

	if (toolbar->editor != NULL && toolbar->editing) {
		if (right_margin < left_margin + toolbar->editor_size.x)
			right_margin = left_margin + toolbar->editor_size.x;

		ro_gui_button_bar_set_extent(toolbar->editor,
				left_margin,
				toolbar->row_y0[TOOLBAR_ROW_EDIT],
				left_margin + toolbar->editor_size.x,
				toolbar->row_y1[TOOLBAR_ROW_EDIT]);

		if (toolbar->editor_div1 != -1)
			xwimp_resize_icon(toolbar->toolbar_handle,
					toolbar->editor_div1, -8,
					toolbar->row_y0[TOOLBAR_ROW_DIV1],
					toolbar->clip_width + 8,
					toolbar->row_y1[TOOLBAR_ROW_DIV1]);
	}

	/* Flow the top row. */

	if (toolbar->throbber != NULL && toolbar->throbber_display) {
		if (toolbar->throbber_right) {
			right_margin -= (toolbar->throbber_size.x +
					TOOLBAR_WIDGET_GUTTER);
		} else {
			ro_gui_throbber_set_extent(toolbar->throbber,
					left_margin,
					toolbar->row_y0[TOOLBAR_ROW_TOP],
					left_margin + toolbar->throbber_size.x,
					toolbar->row_y1[TOOLBAR_ROW_TOP]);
			left_margin += (toolbar->throbber_size.x +
					TOOLBAR_WIDGET_GUTTER);
		}
	}

	if (toolbar->buttons != NULL &&
			(toolbar->buttons_display || toolbar->editing)) {
		if (right_margin < left_margin + toolbar->buttons_size.x)
			right_margin = left_margin + toolbar->buttons_size.x;

		ro_gui_button_bar_set_extent(toolbar->buttons,
				left_margin,
				toolbar->row_y0[TOOLBAR_ROW_TOP],
				left_margin + toolbar->buttons_size.x,
				toolbar->row_y1[TOOLBAR_ROW_TOP]);
		left_margin += (toolbar->buttons_size.x +
				TOOLBAR_WIDGET_GUTTER);
	}

	if (toolbar->url != NULL && toolbar->url_display) {
		if (right_margin < left_margin + toolbar->url_size.x)
			right_margin = left_margin + toolbar->url_size.x;

		ro_gui_url_bar_set_extent(toolbar->url,
				left_margin,
				toolbar->row_y0[TOOLBAR_ROW_TOP],
				right_margin,
				toolbar->row_y1[TOOLBAR_ROW_TOP]);

		left_margin = right_margin + TOOLBAR_WIDGET_GUTTER;
	}

	if (toolbar->throbber != NULL && toolbar->throbber_display &&
			toolbar->throbber_right) {
		left_margin = right_margin + TOOLBAR_WIDGET_GUTTER;
		ro_gui_throbber_set_extent(toolbar->throbber,
				left_margin,
				toolbar->row_y0[TOOLBAR_ROW_TOP],
				left_margin + toolbar->throbber_size.x,
				toolbar->row_y1[TOOLBAR_ROW_TOP]);
	}

}


/* This is an exported interface documented in toolbar.h */

void ro_toolbar_destroy(struct toolbar *toolbar)
{
	struct toolbar *bar;

	if (toolbar == NULL)
		return;

	NSLOG(netsurf, INFO, "Destroying toolbar 0x%x", (unsigned int)toolbar);

	/* Destroy the widgets. */

	if (toolbar->buttons != NULL)
		ro_gui_button_bar_destroy(toolbar->buttons);

	if (toolbar->editor != NULL)
		ro_gui_button_bar_destroy(toolbar->editor);

	if (toolbar->url != NULL)
		ro_gui_url_bar_destroy(toolbar->url);

	if (toolbar->throbber != NULL)
		ro_gui_throbber_destroy(toolbar->throbber);

	/* Delete the toolbar window. */

	if (toolbar->toolbar_handle != NULL) {
		xwimp_delete_window(toolbar->toolbar_handle);
		ro_gui_wimp_event_finalise(toolbar->toolbar_handle);
	}

	/* Remove the bar from the list and free the memory.
	 */

	if (ro_toolbar_bars == toolbar) {
		ro_toolbar_bars = toolbar->next;
	} else {
		for (bar = ro_toolbar_bars; bar != NULL && bar->next != toolbar;
				bar = bar->next);

		if (bar->next == toolbar)
			bar->next = toolbar->next;
	}

	free(toolbar);

}


/**
 * Handle redraw request events for a toolbar workarea.
 *
 * \param *redraw		The redraw block for the event.
 */

void ro_toolbar_redraw(wimp_draw *redraw)
{
	struct toolbar *toolbar;
	osbool more;
	os_error *error;

	toolbar = (struct toolbar *)ro_gui_wimp_event_get_user_data(redraw->w);

	assert(toolbar != NULL);

	error = xwimp_redraw_window(redraw, &more);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_redraw_window: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}
	while (more) {
		ro_plot_origin_x = redraw->box.x0 - redraw->xscroll;
		ro_plot_origin_y = redraw->box.y1 - redraw->yscroll;

		if (toolbar->buttons != NULL && toolbar->buttons_display)
			ro_gui_button_bar_redraw(toolbar->buttons, redraw);

		if (toolbar->editor != NULL && toolbar->editing)
			ro_gui_button_bar_redraw(toolbar->editor, redraw);

		if (toolbar->url != NULL && toolbar->url_display)
			ro_gui_url_bar_redraw(toolbar->url, redraw);

		error = xwimp_get_rectangle(redraw, &more);
		if (error) {
			NSLOG(netsurf, INFO, "xwimp_get_rectangle: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("WimpError", error->errmess);
			return;
		}
	}
}


/**
 * Process clicks on a toolbar, passing details on to clients where necessary.
 *
 * \param *pointer		The wimp mouse click event.
 * \return			True if the event was handled; else false.
 */

bool ro_toolbar_click(wimp_pointer *pointer)
{
	struct toolbar		*toolbar;
	union toolbar_action	action;
	wimp_window_state	state;
	os_error		*error;

	toolbar = (struct toolbar *)
			ro_gui_wimp_event_get_user_data(pointer->w);

	if (toolbar == NULL)
		return false;

	assert(pointer->w == toolbar->toolbar_handle);

	state.w = toolbar->toolbar_handle;
	error = xwimp_get_window_state(&state);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return false;
	}

	/* If the click wasn't in the URL Bar's text field, then it will
	 * need to close any URL Complete window that is open.
	 *
	 * \TODO -- This should really move into the URL Bar module, as
	 *          URL Complete is really an extension to that.
	 */

	if (toolbar->url != NULL && toolbar->url_display &&
			!ro_gui_url_bar_test_for_text_field_click(toolbar->url,
				pointer))
		ro_gui_url_complete_close();

	/* Pass the click around the toolbar widgets. */

	if (toolbar->buttons != NULL &&
			(toolbar->buttons_display || toolbar->editing) &&
			ro_gui_button_bar_click(toolbar->buttons, pointer,
				&state, &action.button)) {
		if (action.button != TOOLBAR_BUTTON_NONE &&
				!toolbar->editing &&
				toolbar->callbacks != NULL &&
				toolbar->callbacks->user_action != NULL)
			toolbar->callbacks->user_action(toolbar->client_data,
					TOOLBAR_ACTION_BUTTON, action);
		return true;
	}

	if (toolbar->url != NULL && toolbar->url_display &&
			ro_gui_url_bar_click(toolbar->url, pointer,
				&state, &action.url)) {
		if (action.url != TOOLBAR_URL_NONE &&
				!toolbar->editing &&
				toolbar->callbacks != NULL &&
				toolbar->callbacks->user_action != NULL)
			toolbar->callbacks->user_action(toolbar->client_data,
					TOOLBAR_ACTION_URL, action);
		return true;
	}

	if (toolbar->editor != NULL && toolbar->editing &&
			ro_gui_button_bar_click(toolbar->editor, pointer,
				&state, &action.button)) {
		return true;
	}

	if (pointer->buttons != wimp_DRAG_SELECT &&
	    pointer->buttons != wimp_DRAG_ADJUST) {
		/* Nothing else has handled this click, so try passing it to
		 * the URL Complete module.
		 *
		 * \TODO -- This should really move into the URL Bar module, as
		 *          URL Complete is really an extension to that.
		 */
		if (toolbar->url != NULL && toolbar->url_display &&
				ro_gui_url_bar_test_for_text_field_click(
						toolbar->url, pointer)) {
			ro_gui_url_complete_start(toolbar);
			return true;
		}
	}

	return false;
}


/**
 * Process keypresses in a toolbar, passing details on to clients where
 * necessary.
 *
 * \param *key			The wimp key press event.
 * \return			True if the event was handled; else false.
 */

bool ro_toolbar_keypress(wimp_key *key)
{
	struct toolbar		*toolbar;

	toolbar = (struct toolbar *) ro_gui_wimp_event_get_user_data(key->w);

	if (toolbar == NULL)
		return false;

	/* Pass the keypress on to the client and stop if they handle it. */

	if (toolbar->callbacks->key_press != NULL &&
			toolbar->callbacks->key_press(toolbar->client_data, key))
		return true;

	/* If the caret is in the URL bar, ask the URL Complete module if it
	 * wants to handle the keypress.
	 *
	 * \TODO -- This should really move into the URL Bar module, as
	 *          URL Complete is really an extension to that.
	 */

	if (toolbar->url != NULL && toolbar->url_display &&
			ro_gui_url_bar_test_for_text_field_keypress(
				toolbar->url, key) &&
			ro_gui_url_complete_keypress(toolbar, key->c))
		return true;

	return false;
}


/**
 * Prepare the toolbar menu for (re-)opening
 *
 * \param  w			The window owning the menu.
 * \param  i			The icon owning the menu.
 * \param  *menu		The menu about to be opened.
 * \param  *pointer		Pointer to the relevant wimp event block, or
 *				NULL for an Adjust click.
 * \return			true if the event was handled; else false.
 */

bool ro_toolbar_menu_prepare(wimp_w w, wimp_i i, wimp_menu *menu,
		wimp_pointer *pointer)
{
	struct toolbar		*toolbar;

	toolbar = (struct toolbar *) ro_gui_wimp_event_get_user_data(w);

	if (toolbar == NULL)
		return false;

	/* Pass the event on to potentially interested widgets. */

	if (toolbar->url != NULL && ro_gui_url_bar_menu_prepare(toolbar->url,
			i, menu, pointer))
		return true;

	/* Try to process the event as a toolbar menu. */

	if (menu != toolbar_menu)
		return false;

	/* Shade menu entries according to the state of the window and object
	 * under the pointer.
	 */

	/* Toolbar (Sub)Menu */

	ro_gui_menu_set_entry_shaded(menu, TOOLBAR_EDIT,
			ro_toolbar_menu_edit_shade(toolbar));
	ro_gui_menu_set_entry_ticked(menu, TOOLBAR_EDIT,
			ro_toolbar_menu_edit_tick(toolbar));

	ro_gui_menu_set_entry_shaded(menu, TOOLBAR_BUTTONS,
			ro_toolbar_menu_option_shade(toolbar) ||
			toolbar->buttons == NULL);
	ro_gui_menu_set_entry_ticked(menu, TOOLBAR_BUTTONS,
			ro_toolbar_menu_buttons_tick(toolbar) &&
			toolbar->buttons != NULL);

	ro_gui_menu_set_entry_shaded(menu, TOOLBAR_ADDRESS_BAR,
			ro_toolbar_menu_edit_shade(toolbar) ||
			toolbar->url == NULL);
	ro_gui_menu_set_entry_ticked(menu, TOOLBAR_ADDRESS_BAR,
			ro_toolbar_menu_url_tick(toolbar) &&
			toolbar->url != NULL);

	ro_gui_menu_set_entry_shaded(menu, TOOLBAR_THROBBER,
			ro_toolbar_menu_edit_shade(toolbar) ||
			toolbar->throbber == NULL);
	ro_gui_menu_set_entry_ticked(menu, TOOLBAR_THROBBER,
			ro_toolbar_menu_throbber_tick(toolbar) &&
			toolbar->throbber != NULL);

	return true;
}


/**
 * Handle submenu warnings for the toolbar menu
 *
 * \param  w			The window owning the menu.
 * \param  i			The icon owning the menu.
 * \param  *menu		The menu to which the warning applies.
 * \param  *selection		The wimp menu selection data.
 * \param  action		The selected menu action.
 */

void ro_toolbar_menu_warning(wimp_w w, wimp_i i, wimp_menu *menu,
		wimp_selection *selection, menu_action action)
{
	/* Do nothing */
}


/**
 * Handle selections from the toolbar menu
 *
 * \param  w			The window owning the menu.
 * \param  i			The icon owning the menu.
 * \param  *menu		The menu from which the selection was made.
 * \param  *selection		The wimp menu selection data.
 * \param  action		The selected menu action.
 * \return			true if action accepted; else false.
 */

bool ro_toolbar_menu_select(wimp_w w, wimp_i i, wimp_menu *menu,
		wimp_selection *selection, menu_action action)
{
	struct toolbar		*toolbar;

	toolbar = (struct toolbar *) ro_gui_wimp_event_get_user_data(w);

	if (toolbar == NULL)
		return false;

	/* Pass the event on to potentially interested widgets. */

	if (toolbar->url != NULL && ro_gui_url_bar_menu_select(toolbar->url,
			i, menu, selection, action))
		return true;

	/* Try to process the event as a toolbar menu. */

	if (menu != toolbar_menu)
		return false;

	switch (action) {
	case TOOLBAR_BUTTONS:
		ro_toolbar_set_display_buttons(toolbar,
				!ro_toolbar_get_display_buttons(toolbar));
		break;
	case TOOLBAR_ADDRESS_BAR:
		ro_toolbar_set_display_url(toolbar,
				!ro_toolbar_get_display_url(toolbar));
		if (ro_toolbar_get_display_url(toolbar))
			ro_toolbar_take_caret(toolbar);
		break;
	case TOOLBAR_THROBBER:
		ro_toolbar_set_display_throbber(toolbar,
				!ro_toolbar_get_display_throbber(toolbar));
		break;
	case TOOLBAR_EDIT:
		ro_toolbar_toggle_edit(toolbar);
		break;
	default:
		return false;
	}

	return true;
}


/**
 * Translate the contents of a message_HELP_REQUEST into a suffix for a
 * NetSurf message token.  The help system will then add this to whatever
 * prefix the current toolbar has registered with WimpEvent.
 *
 * \param w			The window handle under the mouse.
 * \param i			The icon handle under the mouse.
 * \param *pos			The mouse position.
 * \param buttons		The mouse button state.
 * \return			The required help token suffix.
 */

const char *ro_toolbar_get_help_suffix(wimp_w w, wimp_i i, os_coord *pos,
		wimp_mouse_state buttons)
{
	struct toolbar		*toolbar;
	wimp_window_state	state;
	os_error		*error;
	const char		*suffix;

	toolbar = (struct toolbar *) ro_gui_wimp_event_get_user_data(w);

	if (toolbar == NULL || toolbar->toolbar_handle != w)
		return NULL;

	state.w = toolbar->toolbar_handle;
	error = xwimp_get_window_state(&state);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return NULL;
	}

	/* Pass the help request around the toolbar widgets. */

	if (toolbar->throbber != NULL && toolbar->throbber_display &&
			ro_gui_throbber_help_suffix(toolbar->throbber, i,
			pos, &state, buttons, &suffix))
		return suffix;

	if (toolbar->url != NULL && toolbar->url_display &&
			ro_gui_url_bar_help_suffix(toolbar->url, i,
			pos, &state, buttons, &suffix))
		return suffix;

	if (toolbar->buttons != NULL && toolbar->buttons_display &&
			ro_gui_button_bar_help_suffix(toolbar->buttons, i,
			pos, &state, buttons, &suffix))
		return suffix;

	return "";
}


/* This is an exported interface documented in toolbar.h */

void ro_toolbar_update_client_data(struct toolbar *toolbar, void *client_data)
{
	if (toolbar != NULL)
		toolbar->client_data = client_data;
}


/* This is an exported interface documented in toolbar.h */

void ro_toolbar_update_all_buttons(void)
{
	struct toolbar *bar;

	bar = ro_toolbar_bars;
	while (bar != NULL) {
		ro_toolbar_update_buttons(bar);

		bar = bar->next;
	}
}


/**
 * Update the state of a toolbar's buttons.
 *
 * \param toolbar  the toolbar to update
 */

void ro_toolbar_update_buttons(struct toolbar *toolbar)
{
	assert(toolbar != NULL);

	if (toolbar->callbacks != NULL &&
			toolbar->callbacks->update_buttons != NULL)
		toolbar->callbacks->update_buttons(toolbar->client_data);
}

/* This is an exported interface documented in toolbar.h */

void ro_toolbar_refresh(struct toolbar *toolbar)
{
	assert(toolbar != NULL);

	ro_toolbar_process(toolbar, -1, true);
	if (toolbar->callbacks != NULL &&
			toolbar->callbacks->change_size != NULL)
		toolbar->callbacks->change_size(toolbar->client_data);

	if (toolbar->toolbar_handle != NULL)
		xwimp_force_redraw(toolbar->toolbar_handle, 0, 0,
				toolbar->current_width,
				toolbar->current_height);
}


/* This is an exported interface documented in toolbar.h */

void ro_toolbar_theme_update(void)
{
	struct toolbar	*bar, *next;
	bool		ok;

	bar = ro_toolbar_bars;
	while (bar != NULL) {
		/* Take the next bar address now, as *bar may become invalid
		 * during the update process (if an update fails and
		 * ro_toolbar_destroy() is called) and we don't want to lose
		 * the link to the rest of the chain.
		 */

		next = bar->next;

		/* Only process the bar if the theme is set to the default.
		 * Otherwise, it's up to the owner to do whatever they need
		 * to do for themselves.
		 */

		if (bar->theme == NULL) {
			ok = ro_toolbar_rebuild(bar);

			if (!ok)
				ro_toolbar_destroy(bar);
		} else {
			ok = true;
		}

		if (bar->callbacks != NULL &&
				bar->callbacks->theme_update != NULL)
			bar->callbacks->theme_update(bar->client_data, ok);

		bar = next;
	}
}


/* This is an exported interface documented in toolbar.h */

struct toolbar *ro_toolbar_parent_window_lookup(wimp_w w)
{
	struct toolbar *toolbar;

	toolbar = ro_toolbar_bars;
	while (toolbar != NULL && toolbar->parent_handle != w)
		toolbar = toolbar->next;

	return toolbar;
}


/* This is an exported interface documented in toolbar.h */

struct toolbar *ro_toolbar_window_lookup(wimp_w w)
{
	struct toolbar *toolbar;

	toolbar = ro_toolbar_bars;
	while (toolbar != NULL && toolbar->toolbar_handle != w)
		toolbar = toolbar->next;

	return toolbar;
}


/* This is an exported interface documented in toolbar.h */

wimp_w ro_toolbar_get_parent_window(struct toolbar *toolbar)
{
	return (toolbar != NULL) ? toolbar->parent_handle : 0;
}


/* This is an exported interface documented in toolbar.h */

wimp_w ro_toolbar_get_window(struct toolbar *toolbar)
{
	return (toolbar != NULL) ? toolbar->toolbar_handle : 0;
}


/* This is an exported interface documented in toolbar.h */

int ro_toolbar_height(struct toolbar *toolbar)
{
	return (toolbar == NULL) ? 0 : toolbar->current_height;
}


/* This is an exported interface documented in toolbar.h */

int ro_toolbar_full_height(struct toolbar *toolbar)
{
	return (toolbar == NULL) ? 0 : toolbar->full_height;
}


/* This is an exported interface documented in toolbar.h */

void ro_toolbar_start_throbbing(struct toolbar *toolbar)
{
	if (toolbar != NULL && toolbar->throbber != NULL)
		ro_gui_throbber_animate(toolbar->throbber);
}


/* This is an exported interface documented in toolbar.h */
void ro_toolbar_stop_throbbing(struct toolbar *toolbar)
{
	if (toolbar != NULL && toolbar->throbber != NULL)
		ro_gui_throbber_stop(toolbar->throbber);
}


/* This is an exported interface documented in toolbar.h */
void ro_toolbar_page_info_change(struct toolbar *toolbar)
{
	if (toolbar == NULL || toolbar->url == NULL)
		return;

	ro_gui_url_bar_page_info_change(toolbar->url);
}


/* This is an exported interface documented in toolbar.h */
void ro_toolbar_throb(struct toolbar *toolbar)
{
	if (toolbar != NULL && toolbar->throbber != NULL)
		ro_gui_throbber_animate(toolbar->throbber);
}


/* This is an exported interface documented in toolbar.h */

bool ro_toolbar_set_button_order(struct toolbar *toolbar, char order[])
{
	if (toolbar == NULL || toolbar->buttons == NULL)
		return false;

	if (!ro_gui_button_bar_arrange_buttons(toolbar->buttons, order))
		return false;

	ro_toolbar_refresh_widget_dimensions(toolbar);

	return ro_toolbar_process(toolbar, -1, true);
}


/* This is an exported interface documented in toolbar.h */

void ro_toolbar_set_button_shaded_state(struct toolbar *toolbar,
		button_bar_action action, bool shaded)
{
	if (toolbar == NULL || toolbar->buttons == NULL)
		return;

	ro_gui_button_bar_shade_button(toolbar->buttons, action, shaded);
}


/* This is an exported interface documented in toolbar.h */

bool ro_toolbar_take_caret(struct toolbar *toolbar)
{
	if (toolbar == NULL || toolbar->url == NULL || !toolbar->url_display)
		return false;

	return ro_gui_url_bar_take_caret(toolbar->url);
}


/* This is an exported interface documented in toolbar.h */

void ro_toolbar_set_url(struct toolbar *toolbar, const char *url,
		bool is_utf8, bool set_caret)
{
	if (toolbar != NULL && toolbar->url != NULL)
		ro_gui_url_bar_set_url(toolbar->url, url, is_utf8, set_caret);
}


/* This is an exported interface documented in toolbar.h */

const char *ro_toolbar_get_url(struct toolbar *toolbar)
{
	if (toolbar == NULL || toolbar->url == NULL)
		return NULL;

	return ro_gui_url_bar_get_url(toolbar->url);
}


/* This is an exported interface documented in toolbar.h */

void ro_toolbar_update_all_hotlists(void)
{
	struct toolbar *bar;

	bar = ro_toolbar_bars;
	while (bar != NULL) {
		ro_toolbar_update_hotlist(bar);

		bar = bar->next;
	}
}


/* This is an exported interface documented in toolbar.h */

void ro_toolbar_update_hotlist(struct toolbar *toolbar)
{
	if (toolbar == NULL || toolbar->url == NULL)
		return;
	
	ro_gui_url_bar_update_hotlist(toolbar->url);
}


/* This is an exported interface documented in toolbar.h */

bool ro_toolbar_get_url_field_extent(struct toolbar *toolbar, os_box *extent)
{
	if (toolbar == NULL || toolbar->url == NULL)
		return false;

	if (extent == NULL)
		return true;

	return ro_gui_url_bar_get_url_extent(toolbar->url, extent);
}


/* This is an exported interface documented in toolbar.h */
void ro_toolbar_set_site_favicon(struct toolbar *toolbar,
		struct hlcache_handle *h)
{
	if (toolbar == NULL || toolbar->url == NULL)
		return;

	ro_gui_url_bar_set_site_favicon(toolbar->url, h);
}


/* This is an exported interface documented in toolbar.h */
void ro_toolbar_set_content_favicon(struct toolbar *toolbar,
		struct gui_window *g)
{
	if (toolbar == NULL || toolbar->url == NULL)
		return;

	ro_gui_url_bar_set_content_favicon(toolbar->url, g);
}


/* This is an exported interface documented in toolbar.h */

void ro_toolbar_update_urlsuggest(struct toolbar *toolbar)
{
	if (toolbar == NULL || toolbar->url == NULL)
		return;

	ro_gui_url_bar_update_urlsuggest(toolbar->url);
}


/* This is an exported interface documented in toolbar.h */

void ro_toolbar_set_display_buttons(struct toolbar *toolbar, bool display)
{
	if (toolbar == NULL || toolbar->buttons == NULL)
		return;

	toolbar->buttons_display = display;
	ro_gui_button_bar_hide(toolbar->buttons, !display);
	ro_toolbar_refresh_widget_dimensions(toolbar);
	ro_toolbar_refresh(toolbar);
}


/* This is an exported interface documented in toolbar.h */

void ro_toolbar_set_display_url(struct toolbar *toolbar, bool display)
{
	if (toolbar == NULL || toolbar->url == NULL)
		return;

	toolbar->url_display = display;
	ro_gui_url_bar_hide(toolbar->url, !display);
	ro_toolbar_refresh_widget_dimensions(toolbar);
	ro_toolbar_refresh(toolbar);
}


/* This is an exported interface documented in toolbar.h */

void ro_toolbar_set_display_throbber(struct toolbar *toolbar, bool display)
{
	if (toolbar == NULL || toolbar->throbber == NULL)
		return;

	toolbar->throbber_display = display;
	ro_gui_throbber_hide(toolbar->throbber, !display);
	ro_toolbar_refresh_widget_dimensions(toolbar);
	ro_toolbar_refresh(toolbar);
}


/* This is an exported interface documented in toolbar.h */

bool ro_toolbar_get_display_buttons(struct toolbar *toolbar)
{
	return (toolbar == NULL || toolbar->buttons == NULL) ?
			false : toolbar->buttons_display;
}


/* This is an exported interface documented in toolbar.h */

bool ro_toolbar_get_display_url(struct toolbar *toolbar)
{
	return (toolbar == NULL || toolbar->url == NULL) ?
			false : toolbar->url_display;
}


/* This is an exported interface documented in toolbar.h */

bool ro_toolbar_get_display_throbber(struct toolbar *toolbar)
{
	return (toolbar == NULL || toolbar->throbber == NULL) ?
			false : toolbar->throbber_display;
}


/* This is an exported interface documented in toolbar.h */

bool ro_toolbar_get_editing(struct toolbar *toolbar)
{
	return (toolbar == NULL || !toolbar->editing) ? false : true;
}


/* This is an exported interface documented in toolbar.h */

bool ro_toolbar_toggle_edit(struct toolbar *toolbar)
{
	if (toolbar == NULL || toolbar->editor == NULL)
		return false;

	toolbar->editing = !toolbar->editing;

	ro_gui_button_bar_hide(toolbar->editor, !toolbar->editing);
	ro_gui_button_bar_hide(toolbar->buttons,
			!toolbar->buttons_display && !toolbar->editing);

	if (!ro_toolbar_rebuild(toolbar)) {
		ro_toolbar_destroy(toolbar);
		return false;
	}

	ro_toolbar_refresh(toolbar);

	/* If there's a callback registered and an edit has finished,
	 * tell out client what the new button state is.
	 */

	if (!toolbar->editing && toolbar->buttons != NULL &&
			toolbar->callbacks != NULL &&
			toolbar->callbacks->save_buttons != NULL) {
		char *new_buttons;
		new_buttons = ro_gui_button_bar_get_config(toolbar->buttons);
		toolbar->callbacks->save_buttons(toolbar->client_data,
				new_buttons);
	}

	return true;
}
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/*
 * Copyright 2005 Richard Wilson <info@tinct.net>
 * Copyright 2010, 2011 Stephen Fryatt <stevef@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Window toolbars (interface).
 */

#include <stdbool.h>
#include "riscos/theme.h"
#include "riscos/gui/button_bar.h"
#include "riscos/gui/throbber.h"
#include "riscos/gui/url_bar.h"

#ifndef _NETSURF_RISCOS_TOOLBAR_H_
#define _NETSURF_RISCOS_TOOLBAR_H_

typedef enum {
	TOOLBAR_FLAGS_NONE = 0x00,
	TOOLBAR_FLAGS_DISPLAY = 0x01,
	TOOLBAR_FLAGS_EDIT = 0x02,
} toolbar_flags;

/**
 * Widget action types that the toolbar can pass on to clients.
 */

typedef enum {
	TOOLBAR_ACTION_NONE = 0,
	TOOLBAR_ACTION_BUTTON,
	TOOLBAR_ACTION_URL
} toolbar_action_type;

/**
 * Union to hold the different widget action data that can be passed
 * from widget via toolbar to client.
 */

union toolbar_action {
	button_bar_action	button;
	url_bar_action		url;
};

struct toolbar;

struct toolbar_callbacks {
	/** Call on theme update */
	void (*theme_update)(void *, bool);

	/** Call on bar size change */
	void (*change_size)(void *);

	/** Call to update button states */
	void (*update_buttons)(void *);

	/** Call to handle user actions */
	void (*user_action)(void *, toolbar_action_type, union toolbar_action);

	/** Call to handle keypresses. */
	bool (*key_press)(void *, wimp_key *);

	/** Call on change to button order. */
	void (*save_buttons)(void *, char *);
};


#define ro_toolbar_menu_option_shade(toolbar) \
		(((toolbar) == NULL) || ro_toolbar_get_editing(toolbar))

#define ro_toolbar_menu_buttons_tick(toolbar)  \
		(ro_toolbar_get_display_buttons(toolbar) || \
		ro_toolbar_get_editing(toolbar))

#define ro_toolbar_menu_url_tick(toolbar)  \
		(ro_toolbar_get_display_url(toolbar))

#define ro_toolbar_menu_throbber_tick(toolbar)  \
		(ro_toolbar_get_display_throbber(toolbar))

#define ro_toolbar_menu_edit_shade(toolbar) ((toolbar) == NULL)

#define ro_toolbar_menu_edit_tick(toolbar) (ro_toolbar_get_editing(toolbar))


/* The new toolbar API */


/**
 * Initialise the RISC OS toolbar widget.
 */

void ro_toolbar_init(void);


/**
 * Create a new toolbar, ready to have widgets added and to be attached to
 * a window.  If a parent window is supplied, then the toolbar module will
 * handle the window attachments; if NULL, it is up to the client to sort this
 * out for itself.
 *
 * \param *descriptor		The theme to apply, or NULL for the default.
 * \param parent		The window to attach the toolbar to, or NULL.
 * \param style			The theme style to apply.
 * \param bar_flags		Toolbar flags for the new bar.
 * \param *callbacks		A client callback block, or NULL for none.
 * \param *client_data		A data pointer to pass to callbacks, or NULL.
 * \param *help			The Help token prefix for interactive help.
 * \return			The handle of the new bar, or NULL on failure.
 */

struct toolbar *ro_toolbar_create(struct theme_descriptor *descriptor,
		wimp_w parent, theme_style style, toolbar_flags bar_flags,
		const struct toolbar_callbacks *callbacks, void *client_data,
		const char *help);


/**
 * Add a button bar to a toolbar, and configure the buttons.
 *
 * \param *toolbar		The toolbar to take the button bar.
 * \param buttons[]		The button definitions.
 * \param *button_order		The initial button order to use.
 * \return			true if the action completed; else false.
 */

bool ro_toolbar_add_buttons(struct toolbar *toolbar,
		const struct button_bar_buttons buttons[], char *button_order);


/**
 * Add a throbber to a toolbar.
 *
 * \param *toolbar		The toolbar to take the throbber.
 * \return			true if the action completed; else false.
 */

bool ro_toolbar_add_throbber(struct toolbar *toolbar);


/**
 * Add a URL bar to a toolbar.
 *
 * \param *toolbar		The toolbar to take the URL bar.
 * \return			true if the action completed; else false.
 */

bool ro_toolbar_add_url(struct toolbar *toolbar);


/**
 * (Re-)build a toolbar to use the specified (or current) theme.  If false
 * is returned, the toolbar may not be complete and should be deleted.
 *
 * \param *toolbar		The toolbar to rebuild.
 * \return			true if the action was successful; else false.
 */

bool ro_toolbar_rebuild(struct toolbar *toolbar);


/**
 * Attach or re-attach a toolbar to its parent window.
 *
 * \param *toolbar		The toolbar to attach.
 * \param parent		The window to attach the toolbar to.
 * \return			true if the operation succeeded; else false.
 */

bool ro_toolbar_attach(struct toolbar *toolbar, wimp_w parent);


/**
 * Process a toolbar, updating its contents for a size or content change.
 *
 * \param *toolbar		The toolbar to update.
 * \param width			The width to reformat to, or -1 to use parent.
 * \param reformat		true to force a widget reflow; else false.
 * \return			true if the operation succeeded; else false.
 */

bool ro_toolbar_process(struct toolbar *toolbar, int width, bool reformat);


/**
 * Destroy a toolbar after use.
 *
 * \param *toolbar		The toolbar to destroy.
 */

void ro_toolbar_destroy(struct toolbar *toolbar);


/**
 * Change the client data associated with a toolbar's callbacks.
 *
 * \param *toolbar		the toolbar whose data is to be updated.
 * \param *client_data		the new client data, or NULL for none.
 */

void ro_toolbar_update_client_data(struct toolbar *toolbar, void *client_data);


/**
 * Force the update of all toolbars buttons to reflect the current state.
 */

void ro_toolbar_update_all_buttons(void);


/**
 * Refresh a toolbar after it has been updated
 *
 * \param toolbar  the toolbar to update
 */

void ro_toolbar_refresh(struct toolbar *toolbar);


/**
 * Force the update of all toolbars to reflect the application of a new theme.
 */

void ro_toolbar_theme_update(void);


/**
 * Find the toolbar associated with a given RO window handle.
 *
 * \param w		the window handle to look up.
 * \return		the toolbar handle, or NULL if a match wasn't found.
 */

struct toolbar *ro_toolbar_parent_window_lookup(wimp_w w);


/**
 * Find the toolbar using a given RO window handle for its pane.
 *
 * \param w		the window (pane) handle to look up.
 * \return		the toolbar handle, or NULL if a match wasn't found.
 */

struct toolbar *ro_toolbar_window_lookup(wimp_w w);


/**
 * Return the RO window handle of the parent window for a toolbar.
 *
 * \param *toolbar	the toolbar to look up.
 * \return		the RO window handle of the parent.
 */

wimp_w ro_toolbar_get_parent_window(struct toolbar *toolbar);


/**
 * Return the RO window handle of a toolbar.
 *
 * \param *toolbar	the toolbar to look up.
 * \return		the RO window handle of the bar.
 */

wimp_w ro_toolbar_get_window(struct toolbar *toolbar);


/**
 * Return the current height of a toolbar, allowing for available window
 * space.
 *
 * \param *toolbar		The toolbar of interest.
 * \return			The current toolbar height in OS units.
 */

int ro_toolbar_height(struct toolbar *toolbar);


/**
 * Return the full height that a toolbar could grow to, if space is available.
 *
 * \param *toolbar		The toolbar of interest.
 * \return			The full toolbar height in OS units.
 */

int ro_toolbar_full_height(struct toolbar *toolbar);


/**
 * Starts a toolbar throbber, if there is one active.
 *
 * \param *toolbar		the toolbar to start throbbing.
 */
void ro_toolbar_start_throbbing(struct toolbar *toolbar);


/**
 * Stops a toolbar throbber, if there is one active.
 *
 * \param *toolbar		the toolbar to stop throbbing.
 */

void ro_toolbar_stop_throbbing(struct toolbar *toolbar);


/**
 * Animate a toolbar throbber, if there is one active.
 *
 * \param *toolbar		the toolbar to throb.
 */

void ro_toolbar_throb(struct toolbar *toolbar);

/**
 * Change the arrangement of buttons and spacers on a button bar within a
 * toolbar.
 *
 * \param *toolbar		The toolbar to change.
 * \param order[]		The new button configuration.
 * \return			true of the order was updated; else false.
 */

bool ro_toolbar_set_button_order(struct toolbar *toolbar, char order[]);


/**
 * Set the shaded state of a toolbar button.
 *
 * \param *toolbar		the toolbar to update.
 * \param action		the button action to update.
 * \param shaded		true if the button should be shaded; else false.
 */

void ro_toolbar_set_button_shaded_state(struct toolbar *toolbar,
		button_bar_action action, bool shaded);

/**
 * Give a toolbar input focus, placing the caret into the URL bar if one is
 * present.  Currently a toolbar can only accept focus if it has a URL bar.
 *
 * \param *toolbar		The toolbar to take the caret.
 * \return			true if the caret was taken; else false.
 */

bool ro_toolbar_take_caret(struct toolbar *toolbar);


/**
 * Set the content of a toolbar's URL field.
 *
 * \param *toolbar		the toolbar to update.
 * \param *url			the new url to insert.
 * \param is_utf8		true if the string is in utf8 encoding; false
 *				if it is in local encoding.
 * \param set_caret		true if the caret should be placed in the field;
 *				else false.
 */

void ro_toolbar_set_url(struct toolbar *toolbar, const char *url,
		bool is_utf8, bool set_caret);


/**
 * Return a pointer to the URL contained in a browser toolbar.  If the toolbar
 * doesn't have a URL field, then NULL is returned instead.
 *
 * \param *toolbar		The toolbar to look up the URL from.
 * \return			pointer to the URL, or NULL.
 */

const char *ro_toolbar_get_url(struct toolbar *toolbar);


/**
 * Update the state of the URL Bar hotlist icons in all open toolbars.
 */

void ro_toolbar_update_all_hotlists(void);


/**
 * Update the state of a toolbar's URL Bar hotlist icon to reflect any changes
 * to the URL or the hotlist contents.
 *
 * \param *toolbar	The toolbar to update.
 */

void ro_toolbar_update_hotlist(struct toolbar *toolbar);


/**
 * Return the current work area coordinates of the URL and favicon field's
 * bounding box.
 *
 * \param *toolbar		The toolbar to look up.
 * \param *extent		Return the coordinates.
 * \return			true if successful; else false.
 */

bool ro_toolbar_get_url_field_extent(struct toolbar *toolbar, os_box *extent);


/**
 * Update the favicon in a browser window toolbar to the supplied content, or
 * revert to using filetype-based icons.
 *
 * \param *toolbar		The toolbar to refresh.
 * \param *h			The new favicon to use, or NULL for none.
 */

void ro_toolbar_set_site_favicon(struct toolbar *toolbar,
		struct hlcache_handle *h);


/**
 * Update the favicon in a browser window toolbar to reflect the RISC OS
 * filetype of the content within the supplied window.  If the toolbar
 * currently has a site favicon set, then this call will be ignored.
 *
 * \param *toolbar		The toolbar to refresh.
 * \param *g			The gui window to set content favicon for.
 */

void ro_toolbar_set_content_favicon(struct toolbar *toolbar,
		struct gui_window *g);


/**
 * Update the state of the URL suggestion pop-up menu icon on a toolbar.
 *
 * \param *toolbar		The toolbar to update.
 */

void ro_toolbar_update_urlsuggest(struct toolbar *toolbar);


/**
 * Set the display button bar state for a toolbar.
 *
 * \param *toolbar		the toolbar to update.
 * \param display		true to display the button bar; else false.
 */

void ro_toolbar_set_display_buttons(struct toolbar *toolbar, bool display);


/**
 * Set the display URL bar state for a toolbar.
 *
 * \param *toolbar		the toolbar to update.
 * \param display		true to display the URL bar; else false.
 */

void ro_toolbar_set_display_url(struct toolbar *toolbar, bool display);


/**
 * Set the display throbber state for a toolbar.
 *
 * \param *toolbar		the toolbar to update.
 * \param display		true to display the throbber; else false.
 */

void ro_toolbar_set_display_throbber(struct toolbar *toolbar, bool display);


/**
 * Return true or false depending on whether the given toolbar is set to
 * display the button bar.
 *
 * \param *toolbar		the toolbar of interest.
 * \return			true if the toolbar exists and the button bar is
 *				shown; else false.
 */

bool ro_toolbar_get_display_buttons(struct toolbar *toolbar);


/**
 * Return true or false depending on whether the given toolbar is set to
 * display the URL bar.
 *
 * \param *toolbar		the toolbar of interest.
 * \return			true if the toolbar exists and the URL bar is
 *				shown; else false.
 */

bool ro_toolbar_get_display_url(struct toolbar *toolbar);


/**
 * Return true or false depending on whether the given toolbar is set to
 * display the throbber.
 *
 * \param *toolbar		the toolbar of interest.
 * \return			true if the toolbar exists and the throbber is
 *				shown; else false.
 */

bool ro_toolbar_get_display_throbber(struct toolbar *toolbar);


/**
 * Return true or false depending on whether the given toolbar is currently
 * being edited.
 *
 * \param *toolbar		the toolbar of interest.
 * \return			true if the toolbar exists and is beng edited;
 *				else false.
 */

bool ro_toolbar_get_editing(struct toolbar *toolbar);


/**
 * Toggle toolbar edit mode on the given toolbar.  Only a button bar can be
 * edited, so edit mode can only be toggled if there's an editor button
 * bar defined.
 *
 * \param *toolbar		The toolbar to be toggled.
 * \return			true if the action was successful; false if
 *				the action failed and the toolbar was destroyed.
 */

bool ro_toolbar_toggle_edit(struct toolbar *toolbar);


/**
 * Update the page information indicator.
 *
 * \param toolbar the toolbar to update the page info in.
 */
void ro_toolbar_page_info_change(struct toolbar *toolbar);


#endif
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/*
 * Copyright 2005 John M Bell <jmb202@ecs.soton.ac.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * UCS conversion tables and RISC OS-specific UTF-8 text handling
 */

#include <assert.h>
#include <limits.h>
#include <string.h>
#include <stdlib.h>
#include <oslib/osbyte.h>
#include <oslib/territory.h>

#include "utils/config.h"
#include "utils/errors.h"
#include "utils/log.h"
#include "utils/utf8.h"
#include "utils/utils.h"
#include "netsurf/utf8.h"

#include "riscos/ucstables.h"

/* Common values (ASCII) */
#define common								\
    0,  1,  2,  3,  4,  5,  6,  7,  8,  9, 10, 11, 12, 13, 14, 15,	\
   16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31,	\
   32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47,	\
   48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63,	\
   64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79,	\
   80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95,	\
   96, 97, 98, 99,100,101,102,103,104,105,106,107,108,109,110,111,	\
  112,113,114,115,116,117,118,119,120,121,122,123,124,125,126,127	\

/* 0x8c->0x9F, used by many of the encodings */
#define common2								\
  0x2026, 0x2122, 0x2030, 0x2022, 0x2018, 0x2019, 0x2039, 0x203a,	\
  0x201c, 0x201d, 0x201e, 0x2013, 0x2014, 0x2212, 0x0152, 0x0153,	\
  0x2020, 0x2021, 0xfb01, 0xfb02

static const int latin1_table[256] =
{
  common,
  0x20ac, 0x0174, 0x0175, -1, -1, 0x0176, 0x0177, -1, -1, -1, -1, -1,
  common2,
  160,161,162,163,164,165,166,167,168,169,170,171,172,173,174,175,
  176,177,178,179,180,181,182,183,184,185,186,187,188,189,190,191,
  192,193,194,195,196,197,198,199,200,201,202,203,204,205,206,207,
  208,209,210,211,212,213,214,215,216,217,218,219,220,221,222,223,
  224,225,226,227,228,229,230,231,232,233,234,235,236,237,238,239,
  240,241,242,243,244,245,246,247,248,249,250,251,252,253,254,255
};

static const int latin2_table[256] =
{
  common,
  0x20ac, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1,
  common2,
  0x00A0, 0x0104, 0x02D8, 0x0141, 0x00A4, 0x013D, 0x015A, 0x00A7,
  0x00A8, 0x0160, 0x015E, 0x0164, 0x0179, 0x00AD, 0x017D, 0x017B,
  0x00B0, 0x0105, 0x02DB, 0x0142, 0x00B4, 0x013E, 0x015B, 0x02C7,
  0x00B8, 0x0161, 0x015F, 0x0165, 0x017A, 0x02DD, 0x017E, 0x017C,
  0x0154, 0x00C1, 0x00C2, 0x0102, 0x00C4, 0x0139, 0x0106, 0x00C7,
  0x010C, 0x00C9, 0x0118, 0x00CB, 0x011A, 0x00CD, 0x00CE, 0x010E,
  0x0110, 0x0143, 0x0147, 0x00D3, 0x00D4, 0x0150, 0x00D6, 0x00D7,
  0x0158, 0x016E, 0x00DA, 0x0170, 0x00DC, 0x00DD, 0x0162, 0x00DF,
  0x0155, 0x00E1, 0x00E2, 0x0103, 0x00E4, 0x013A, 0x0107, 0x00E7,
  0x010D, 0x00E9, 0x0119, 0x00EB, 0x011B, 0x00ED, 0x00EE, 0x010F,
  0x0111, 0x0144, 0x0148, 0x00F3, 0x00F4, 0x0151, 0x00F6, 0x00F7,
  0x0159, 0x016F, 0x00FA, 0x0171, 0x00FC, 0x00FD, 0x0163, 0x02D9
};

static const int latin3_table[256] =
{
  common,
  0x20ac, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1,
  common2,
  0x00A0, 0x0126, 0x02D8, 0x00A3, 0x00A4, -1, 0x0124, 0x00A7,
  0x00A8, 0x0130, 0x015E, 0x011E, 0x0134, 0x00AD, -1, 0x017B,
  0x00B0, 0x0127, 0x00B2, 0x00B3, 0x00B4, 0x00B5, 0x0125, 0x00B7,
  0x00B8, 0x0131, 0x015F, 0x011F, 0x0135, 0x00BD, -1, 0x017C,
  0x00C0, 0x00C1, 0x00C2, -1, 0x00C4, 0x010A, 0x0108, 0x00C7,
  0x00C8, 0x00C9, 0x00CA, 0x00CB, 0x00CC, 0x00CD, 0x00CE, 0x00CF,
  -1, 0x00D1, 0x00D2, 0x00D3, 0x00D4, 0x0120, 0x00D6, 0x00D7,
  0x011C, 0x00D9, 0x00DA, 0x00DB, 0x00DC, 0x016C, 0x015C, 0x00DF,
  0x00E0, 0x00E1, 0x00E2, -1, 0x00E4, 0x010B, 0x0109, 0x00E7,
  0x00E8, 0x00E9, 0x00EA, 0x00EB, 0x00EC, 0x00ED, 0x00EE, 0x00EF,
  -1, 0x00F1, 0x00F2, 0x00F3, 0x00F4, 0x0121, 0x00F6, 0x00F7,
  0x011D, 0x00F9, 0x00FA, 0x00FB, 0x00FC, 0x016D, 0x015D, 0x02D9
};

static const int latin4_table[256] =
{
  common,
  0x20ac, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1,
  common2,
  0x00A0, 0x0104, 0x0138, 0x0156, 0x00A4, 0x0128, 0x013B, 0x00A7,
  0x00A8, 0x0160, 0x0112, 0x0122, 0x0166, 0x00AD, 0x017D, 0x00AF,
  0x00B0, 0x0105, 0x02DB, 0x0157, 0x00B4, 0x0129, 0x013C, 0x02C7,
  0x00B8, 0x0161, 0x0113, 0x0123, 0x0167, 0x014A, 0x017E, 0x014B,
  0x0100, 0x00C1, 0x00C2, 0x00C3, 0x00C4, 0x00C5, 0x00C6, 0x012E,
  0x010C, 0x00C9, 0x0118, 0x00CB, 0x0116, 0x00CD, 0x00CE, 0x012A,
  0x0110, 0x0145, 0x014C, 0x0136, 0x00D4, 0x00D5, 0x00D6, 0x00D7,
  0x00D8, 0x0172, 0x00DA, 0x00DB, 0x00DC, 0x0168, 0x016A, 0x00DF,
  0x0101, 0x00E1, 0x00E2, 0x00E3, 0x00E4, 0x00E5, 0x00E6, 0x012F,
  0x010D, 0x00E9, 0x0119, 0x00EB, 0x0117, 0x00ED, 0x00EE, 0x012B,
  0x0111, 0x0146, 0x014D, 0x0137, 0x00F4, 0x00F5, 0x00F6, 0x00F7,
  0x00F8, 0x0173, 0x00FA, 0x00FB, 0x00FC, 0x0169, 0x016B, 0x02D9
};

static const int latin5_table[256] =
{
  common,
  0x20ac, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1,
  common2,
  0x00A0, 0x00A1, 0x00A2, 0x00A3, 0x00A4, 0x00A5, 0x00A6, 0x00A7,
  0x00A8, 0x00A9, 0x00AA, 0x00AB, 0x00AC, 0x00AD, 0x00AE, 0x00AF,
  0x00B0, 0x00B1, 0x00B2, 0x00B3, 0x00B4, 0x00B5, 0x00B6, 0x00B7,
  0x00B8, 0x00B9, 0x00BA, 0x00BB, 0x00BC, 0x00BD, 0x00BE, 0x00BF,
  0x00C0, 0x00C1, 0x00C2, 0x00C3, 0x00C4, 0x00C5, 0x00C6, 0x00C7,
  0x00C8, 0x00C9, 0x00CA, 0x00CB, 0x00CC, 0x00CD, 0x00CE, 0x00CF,
  0x011E, 0x00D1, 0x00D2, 0x00D3, 0x00D4, 0x00D5, 0x00D6, 0x00D7,
  0x00D8, 0x00D9, 0x00DA, 0x00DB, 0x00DC, 0x0130, 0x015E, 0x00DF,
  0x00E0, 0x00E1, 0x00E2, 0x00E3, 0x00E4, 0x00E5, 0x00E6, 0x00E7,
  0x00E8, 0x00E9, 0x00EA, 0x00EB, 0x00EC, 0x00ED, 0x00EE, 0x00EF,
  0x011F, 0x00F1, 0x00F2, 0x00F3, 0x00F4, 0x00F5, 0x00F6, 0x00F7,
  0x00F8, 0x00F9, 0x00FA, 0x00FB, 0x00FC, 0x0131, 0x015F, 0x00FF
};

static const int latin6_table[256] =
{
  common,
  0x20ac, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1,
  common2,
  0x00A0, 0x0104, 0x0112, 0x0122, 0x012A, 0x0128, 0x0136, 0x00A7,
  0x013B, 0x0110, 0x0160, 0x0166, 0x017D, 0x00AD, 0x016A, 0x014A,
  0x00B0, 0x0105, 0x0113, 0x0123, 0x012B, 0x0129, 0x0137, 0x00B7,
  0x013C, 0x0111, 0x0161, 0x0167, 0x017E, 0x2015, 0x016B, 0x014B,
  0x0100, 0x00C1, 0x00C2, 0x00C3, 0x00C4, 0x00C5, 0x00C6, 0x012E,
  0x010C, 0x00C9, 0x0118, 0x00CB, 0x0116, 0x00CD, 0x00CE, 0x00CF,
  0x00D0, 0x0145, 0x014C, 0x00D3, 0x00D4, 0x00D5, 0x00D6, 0x0168,
  0x00D8, 0x0172, 0x00DA, 0x00DB, 0x00DC, 0x00DD, 0x00DE, 0x00DF,
  0x0101, 0x00E1, 0x00E2, 0x00E3, 0x00E4, 0x00E5, 0x00E6, 0x012F,
  0x010D, 0x00E9, 0x0119, 0x00EB, 0x0117, 0x00ED, 0x00EE, 0x00EF,
  0x00F0, 0x0146, 0x014D, 0x00F3, 0x00F4, 0x00F5, 0x00F6, 0x0169,
  0x00F8, 0x0173, 0x00FA, 0x00FB, 0x00FC, 0x00FD, 0x00FE, 0x0138
};

static const int latin7_table[256] =
{
  common,
  0x20ac, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1,
  0x2026, 0x2122, 0x2030, 0x2022, 0x2018, -1, 0x2039, 0x203a,
  -1, -1, -1, 0x2013, 0x2014, 0x2212, 0x0152, 0x0153,
  0x2020, 0x2021, 0xfb01, 0xfb02,
  0x00A0, 0x201D, 0x00A2, 0x00A3, 0x00A4, 0x201E, 0x00A6, 0x00A7,
  0x00D8, 0x00A9, 0x0156, 0x00AB, 0x00AC, 0x00AD, 0x00AE, 0x00C6,
  0x00B0, 0x00B1, 0x00B2, 0x00B3, 0x201C, 0x00B5, 0x00B6, 0x00B7,
  0x00F8, 0x00B9, 0x0157, 0x00BB, 0x00BC, 0x00BD, 0x00BE, 0x00E6,
  0x0104, 0x012E, 0x0100, 0x0106, 0x00C4, 0x00C5, 0x0118, 0x0112,
  0x010C, 0x00C9, 0x0179, 0x0116, 0x0122, 0x0136, 0x012A, 0x013B,
  0x0160, 0x0143, 0x0145, 0x00D3, 0x014C, 0x00D5, 0x00D6, 0x00D7,
  0x0172, 0x0141, 0x015A, 0x016A, 0x00DC, 0x017B, 0x017D, 0x00DF,
  0x0105, 0x012F, 0x0101, 0x0107, 0x00E4, 0x00E5, 0x0119, 0x0113,
  0x010D, 0x00E9, 0x017A, 0x0117, 0x0123, 0x0137, 0x012B, 0x013C,
  0x0161, 0x0144, 0x0146, 0x00F3, 0x014D, 0x00F5, 0x00F6, 0x00F7,
  0x0173, 0x0142, 0x015B, 0x016B, 0x00FC, 0x017C, 0x017E, 0x2019
};

static const int latin8_table[256] =
{
  common,
  0x20ac, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1,
  common2,
  0x00A0, 0x1E02, 0x1E03, 0x00A3, 0x010A, 0x010B, 0x1E0A, 0x00A7,
  0x1E80, 0x00A9, 0x1E82, 0x1E0B, 0x1EF2, 0x00AD, 0x00AE, 0x0178,
  0x1E1E, 0x1E1F, 0x0120, 0x0121, 0x1E40, 0x1E41, 0x00B6, 0x1E56,
  0x1E81, 0x1E57, 0x1E83, 0x1E60, 0x1EF3, 0x1E84, 0x1E85, 0x1E61,
  0x00C0, 0x00C1, 0x00C2, 0x00C3, 0x00C4, 0x00C5, 0x00C6, 0x00C7,
  0x00C8, 0x00C9, 0x00CA, 0x00CB, 0x00CC, 0x00CD, 0x00CE, 0x00CF,
  0x0174, 0x00D1, 0x00D2, 0x00D3, 0x00D4, 0x00D5, 0x00D6, 0x1E6A,
  0x00D8, 0x00D9, 0x00DA, 0x00DB, 0x00DC, 0x00DD, 0x0176, 0x00DF,
  0x00E0, 0x00E1, 0x00E2, 0x00E3, 0x00E4, 0x00E5, 0x00E6, 0x00E7,
  0x00E8, 0x00E9, 0x00EA, 0x00EB, 0x00EC, 0x00ED, 0x00EE, 0x00EF,
  0x0175, 0x00F1, 0x00F2, 0x00F3, 0x00F4, 0x00F5, 0x00F6, 0x1E6B,
  0x00F8, 0x00F9, 0x00FA, 0x00FB, 0x00FC, 0x00FD, 0x0177, 0x00FF
};

static const int latin9_table[256] =
{
  common,
  -1, 0x0174, 0x0175, -1, -1, 0x0176, 0x0177, -1, -1, -1, -1, -1,
  0x2026, 0x2122, 0x2030, 0x2022, 0x2018, 0x2019, 0x2039, 0x203a,
  0x201c, 0x201d, 0x201e, 0x2013, 0x2014, 0x2212, -1, -1,
  0x2020, 0x2021, 0xfb01, 0xfb02,
  0x00A0, 0x00A1, 0x00A2, 0x00A3, 0x20AC, 0x00A5, 0x0160, 0x00A7,
  0x0161, 0x00A9, 0x00AA, 0x00AB, 0x00AC, 0x00AD, 0x00AE, 0x00AF,
  0x00B0, 0x00B1, 0x00B2, 0x00B3, 0x017D, 0x00B5, 0x00B6, 0x00B7,
  0x017E, 0x00B9, 0x00BA, 0x00BB, 0x0152, 0x0153, 0x0178, 0x00BF,
  0x00C0, 0x00C1, 0x00C2, 0x00C3, 0x00C4, 0x00C5, 0x00C6, 0x00C7,
  0x00C8, 0x00C9, 0x00CA, 0x00CB, 0x00CC, 0x00CD, 0x00CE, 0x00CF,
  0x00D0, 0x00D1, 0x00D2, 0x00D3, 0x00D4, 0x00D5, 0x00D6, 0x00D7,
  0x00D8, 0x00D9, 0x00DA, 0x00DB, 0x00DC, 0x00DD, 0x00DE, 0x00DF,
  0x00E0, 0x00E1, 0x00E2, 0x00E3, 0x00E4, 0x00E5, 0x00E6, 0x00E7,
  0x00E8, 0x00E9, 0x00EA, 0x00EB, 0x00EC, 0x00ED, 0x00EE, 0x00EF,
  0x00F0, 0x00F1, 0x00F2, 0x00F3, 0x00F4, 0x00F5, 0x00F6, 0x00F7,
  0x00F8, 0x00F9, 0x00FA, 0x00FB, 0x00FC, 0x00FD, 0x00FE, 0x00FF
};

static const int latin10_table[256] =
{
  common,
  -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1,
  0x2026, 0x2122, 0x2030, 0x2022, 0x2018, 0x2019, 0x2039, 0x203a,
  0x201c, -1, -1, 0x2013, 0x2014, 0x2212, -1, -1,
  0x2020, 0x2021, 0xfb01, 0xfb02,
  0x00A0, 0x0104, 0x0105, 0x0141, 0x20AC, 0x201E, 0x0160, 0x00a7,
  0x0161, 0x00A9, 0x0218, 0x00AB, 0x0179, 0x00AD, 0x017A, 0x017B,
  0x00B0, 0x00B1, 0x010C, 0x0142, 0x017D, 0x201D, 0x00B6, 0x00B7,
  0x017E, 0x010D, 0x0219, 0x00BB, 0x0152, 0x0153, 0x0178, 0x017C,
  0x00C0, 0x00C1, 0x00C2, 0x0102, 0x00C4, 0x0106, 0x00C6, 0x00C7,
  0x00C8, 0x00C9, 0x00CA, 0x00CB, 0x00CC, 0x00CD, 0x00CE, 0x00CF,
  0x0110, 0x0143, 0x00D2, 0x00D3, 0x00D4, 0x0150, 0x00D6, 0x015A,
  0x0170, 0x00D9, 0x00DA, 0x00DB, 0x00DC, 0x0118, 0x021A, 0x00DF,
  0x00E0, 0x00E1, 0x00E2, 0x0103, 0x00E4, 0x0107, 0x00E6, 0x00E7,
  0x00E8, 0x00E9, 0x00EA, 0x00EB, 0x00EC, 0x00ED, 0x00EE, 0x00EF,
  0x0111, 0x0144, 0x00F2, 0x00F3, 0x00F4, 0x0151, 0x00F6, 0x015B,
  0x0171, 0x00F9, 0x00FA, 0x00FB, 0x00FC, 0x0119, 0x021B, 0x00FF
};

static const int welsh_table[256] =
{
  common,
  0x20ac, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1,
  common2,
  0x00A0, 0x00A1, 0x00A2, 0x00A3, 0x00A4, 0x00A5, 0x00A6, 0x00A7,
  0x1E80, 0x00A9, 0x1E82, 0x00AB, 0x1EF2, 0x00AD, 0x00AE, 0x0178,
  0x00B0, 0x00B1, 0x00B2, 0x00B3, 0x00B4, 0x00B5, 0x00B6, 0x00B7,
  0x1E81, 0x00B9, 0x1E83, 0x00BB, 0x1EF3, 0x1E84, 0x1E85, 0x00BF,
  0x00C0, 0x00C1, 0x00C2, 0x00C3, 0x00C4, 0x00C5, 0x00C6, 0x00C7,
  0x00C8, 0x00C9, 0x00CA, 0x00CB, 0x00CC, 0x00CD, 0x00CE, 0x00CF,
  0x0174, 0x00D1, 0x00D2, 0x00D3, 0x00D4, 0x00D5, 0x00D6, 0x00D7,
  0x00D8, 0x00D9, 0x00DA, 0x00DB, 0x00DC, 0x00DD, 0x0176, 0x00DF,
  0x00E0, 0x00E1, 0x00E2, 0x00E3, 0x00E4, 0x00E5, 0x00E6, 0x00E7,
  0x00E8, 0x00E9, 0x00EA, 0x00EB, 0x00EC, 0x00ED, 0x00EE, 0x00EF,
  0x0175, 0x00F1, 0x00F2, 0x00F3, 0x00F4, 0x00F5, 0x00F6, 0x00F7,
  0x00F8, 0x00F9, 0x00FA, 0x00FB, 0x00FC, 0x00FD, 0x0177, 0x00FF
};

static const int greek_table[256] =
{
  common,
  -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1,
  -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1,
  0x00A0, 0x2018, 0x2019, 0x00A3, 0x20AC, 0x20AF, 0x00A6, 0x00A7,
  0x00A8, 0x00A9, 0x037A, 0x00AB, 0x00AC, 0x00AD, 0x037E, 0x2015,
  0x00B0, 0x00B1, 0x00B2, 0x00B3, 0x0384, 0x0385, 0x0386, 0x0387,
  0x0388, 0x0389, 0x038A, 0x00BB, 0x038C, 0x00BD, 0x038E, 0x038F,
  0x0390, 0x0391, 0x0392, 0x0393, 0x0394, 0x0395, 0x0396, 0x0397,
  0x0398, 0x0399, 0x039A, 0x039B, 0x039C, 0x039D, 0x039E, 0x039F,
  0x03A0, 0x03A1, -1, 0x03A3, 0x03A4, 0x03A5, 0x03A6, 0x03A7,
  0x03A8, 0x03A9, 0x03AA, 0x03AB, 0x03AC, 0x03AD, 0x03AE, 0x03AF,
  0x03B0, 0x03B1, 0x03B2, 0x03B3, 0x03B4, 0x03B5, 0x03B6, 0x03B7,
  0x03B8, 0x03B9, 0x03BA, 0x03BB, 0x03BC, 0x03BD, 0x03BE, 0x03BF,
  0x03C0, 0x03C1, 0x03C2, 0x03C3, 0x03C4, 0x03C5, 0x03C6, 0x03C7,
  0x03C8, 0x03C9, 0x03CA, 0x03CB, 0x03CC, 0x03CD, 0x03CE, -1
};

static const int cyrillic_table[256] =
{
  common,
  -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1,
  -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1,
  0x00A0, 0x0401, 0x0402, 0x0403, 0x0404, 0x0405, 0x0406, 0x0407,
  0x0408, 0x0409, 0x040A, 0x040B, 0x040C, 0x00AD, 0x040E, 0x040F,
  0x0410, 0x0411, 0x0412, 0x0413, 0x0414, 0x0415, 0x0416, 0x0417,
  0x0418, 0x0419, 0x041A, 0x041B, 0x041C, 0x041D, 0x041E, 0x041F,
  0x0420, 0x0421, 0x0422, 0x0423, 0x0424, 0x0425, 0x0426, 0x0427,
  0x0428, 0x0429, 0x042A, 0x042B, 0x042C, 0x042D, 0x042E, 0x042F,
  0x0430, 0x0431, 0x0432, 0x0433, 0x0434, 0x0435, 0x0436, 0x0437,
  0x0438, 0x0439, 0x043A, 0x043B, 0x043C, 0x043D, 0x043E, 0x043F,
  0x0440, 0x0441, 0x0442, 0x0443, 0x0444, 0x0445, 0x0446, 0x0447,
  0x0448, 0x0449, 0x044A, 0x044B, 0x044C, 0x044D, 0x044E, 0x044F,
  0x2116, 0x0451, 0x0452, 0x0453, 0x0454, 0x0455, 0x0456, 0x0457,
  0x0458, 0x0459, 0x045A, 0x045B, 0x045C, 0x00A7, 0x045E, 0x045F
};

static const int hebrew_table[256] =
{
  common,
  -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1,
  -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1,
  0x00A0, -1, 0x00A2, 0x00A3, 0x00A4, 0x00A5, 0x00A6, 0x00A7,
  0x00A8, 0x00A9, 0x00D7, 0x00AB, 0x00AC, 0x00AD, 0x00AE, 0x203E,
  0x00B0, 0x00B1, 0x00B2, 0x00B3, 0x00B4, 0x00B5, 0x00B6, 0x00B7,
  0x00B8, 0x00B9, 0x00F7, 0x00BB, 0x00BC, 0x00BD, 0x00BE, -1,
  -1, -1, -1, -1, -1, -1, -1, -1,
  -1, -1, -1, -1, -1, -1, -1, -1,
  -1, -1, -1, -1, -1, -1, -1, -1,
  -1, -1, -1, -1, -1, -1, -1, 0x2017,
  0x05D0, 0x05D1, 0x05D2, 0x05D3, 0x05D4, 0x05D5, 0x05D6, 0x05D7,
  0x05D8, 0x05D9, 0x05DA, 0x05DB, 0x05DC, 0x05DD, 0x05DE, 0x05DF,
  0x05E0, 0x05E1, 0x05E2, 0x05E3, 0x05E4, 0x05E5, 0x05E6, 0x05E7,
  0x05E8, 0x05E9, 0x05EA, -1, -1, 0x200E, 0x200F, -1
};

/**
 * Retrieve UCS table (above), given alphabet number
 *
 * \param alphabet  The RISC OS alphabet number
 * \return pointer to table, or NULL if not found
 */
const int *ucstable_from_alphabet(int alphabet)
{
	const int *ucstable = NULL;

	switch (alphabet) {
		case territory_ALPHABET_LATIN1:
			ucstable = latin1_table;
			break;
		case territory_ALPHABET_LATIN2:
			ucstable = latin2_table;
			break;
		case territory_ALPHABET_LATIN3:
			ucstable = latin3_table;
			break;
		case territory_ALPHABET_LATIN4:
			ucstable = latin4_table;
			break;
		case territory_ALPHABET_LATIN5:
			ucstable = latin5_table;
			break;
		case territory_ALPHABET_LATIN6:
			ucstable = latin6_table;
			break;
		case 114: /* Latin7 */
			ucstable = latin7_table;
			break;
		case 115: /* Latin8 */
			ucstable = latin8_table;
			break;
		case 116: /* Latin10 */
			ucstable = latin10_table;
			break;
		case territory_ALPHABET_LATIN9:
			ucstable = latin9_table;
			break;
		case territory_ALPHABET_WELSH:
			ucstable = welsh_table;
			break;
		case territory_ALPHABET_GREEK:
			ucstable = greek_table;
			break;
		case territory_ALPHABET_CYRILLIC:
			ucstable = cyrillic_table;
			break;
		case territory_ALPHABET_HEBREW:
			ucstable = hebrew_table;
			break;
		default:
			ucstable = NULL;
			break;
	}

	return ucstable;
}


static const char *localencodings[] = {
	"ISO-8859-1//TRANSLIT",	/* BFont - 100 - just use Latin1, instead */
	"ISO-8859-1//TRANSLIT",
	"ISO-8859-2//TRANSLIT",
	"ISO-8859-3//TRANSLIT",
	"ISO-8859-4//TRANSLIT",
	"ISO-8859-5//TRANSLIT",
	"ISO-8859-6//TRANSLIT",
	"ISO-8859-7//TRANSLIT",
	"ISO-8859-8//TRANSLIT",
	"ISO-8859-9//TRANSLIT",
	"ISO-IR-182//TRANSLIT",
	"UTF-8",
	"ISO-8859-15//TRANSLIT",
	"ISO-8859-10//TRANSLIT",
	"ISO-8859-13//TRANSLIT",
	"ISO-8859-14//TRANSLIT",
	"ISO-8859-16//TRANSLIT",
#define CONT_ENC_END 116	/* RISC OS alphabet numbers lie in a
				 * contiguous range [100,CONT_ENC_END]
				 * _except_ for Cyrillic2, which doesn't.
				 */
	"CP866//TRANSLIT"	/* Cyrillic2 - 120 */
};

static const struct special {
	char local;		/**< Local 8bit representation */
	char len;		/**< Length (in bytes) of UTF-8 character */
	const char *utf;	/**< UTF-8 representation */
} special_chars[] = {
	{ 0x80, 3, "\xE2\x82\xAC" },	/* EURO SIGN */
	{ 0x81, 2, "\xC5\xB4" },	/* LATIN CAPITAL LETTER W WITH CIRCUMFLEX */
	{ 0x82, 2, "\xC5\xB5" },	/* LATIN SMALL LETTER W WITH CIRCUMFLEX */
	{ 0x84, 3, "\xE2\x9C\x98" },	/* HEAVY BALLOT X */
	{ 0x85, 2, "\xC5\xB6" },	/* LATIN CAPITAL LETTER Y WITH CIRCUMFLEX */
	{ 0x86, 2, "\xC5\xB7" },	/* LATIN SMALL LETTER Y WITH CIRCUMFLEX */
	{ 0x88, 3, "\xE2\x87\x90" },	/* LEFTWARDS DOUBLE ARROW */
	{ 0x89, 3, "\xE2\x87\x92" },	/* RIGHTWARDS DOUBLE ARROW */
	{ 0x8a, 3, "\xE2\x87\x93" },	/* DOWNWARDS DOUBLE ARROW */
	{ 0x8b, 3, "\xE2\x87\x91" },	/* UPWARDS DOUBLE ARROW */
	{ 0x8c, 3, "\xE2\x80\xA6" },	/* HORIZONTAL ELLIPSIS */
	{ 0x8d, 3, "\xE2\x84\xA2" },	/* TRADE MARK SIGN */
	{ 0x8e, 3, "\xE2\x80\xB0" },	/* PER MILLE SIGN */
	{ 0x8f, 3, "\xE2\x80\xA2" },	/* BULLET */
	{ 0x90, 3, "\xE2\x80\x98" },	/* LEFT SINGLE QUOTATION MARK */
	{ 0x91, 3, "\xE2\x80\x99" },	/* RIGHT SINGLE QUOTATION MARK */
	{ 0x92, 3, "\xE2\x80\xB9" },	/* SINGLE LEFT-POINTING ANGLE QUOTATION MARK */
	{ 0x93, 3, "\xE2\x80\xBA" },	/* SINGLE RIGHT-POINTING ANGLE QUOTATION MARK */
	{ 0x94, 3, "\xE2\x80\x9C" },	/* LEFT DOUBLE QUOTATION MARK */
	{ 0x95, 3, "\xE2\x80\x9D" },	/* RIGHT DOUBLE QUOTATION MARK */
	{ 0x96, 3, "\xE2\x80\x9E" },	/* DOUBLE LOW-9 QUOTATION MARK */
	{ 0x97, 3, "\xE2\x80\x93" },	/* EN DASH */
	{ 0x98, 3, "\xE2\x80\x94" },	/* EM DASH */
	{ 0x99, 3, "\xE2\x88\x92" },	/* MINUS SIGN */
	{ 0x9a, 2, "\xC5\x92" },	/* LATIN CAPITAL LIGATURE OE */
	{ 0x9b, 2, "\xC5\x93" },	/* LATIN SMALL LIGATURE OE */
	{ 0x9c, 3, "\xE2\x80\xA0" },	/* DAGGER */
	{ 0x9d, 3, "\xE2\x80\xA1" },	/* DOUBLE DAGGER */
	{ 0x9e, 3, "\xEF\xAC\x81" },	/* LATIN SMALL LIGATURE FI */
	{ 0x9f, 3, "\xEF\xAC\x82" } 	/* LATIN SMALL LIGATURE FL */
};


/**
 * Convert a UTF-8 encoded string into the system local encoding
 *
 * \param string The string to convert
 * \param len The length (in bytes) of the string, or 0
 * \param result Pointer to location in which to store result
 * \return An nserror code
 */
nserror utf8_to_local_encoding(const char *string, size_t len, char **result)
{
	os_error *error;
	int alphabet, i;
	size_t off, prev_off;
	char *temp, *cur_pos;
	const char *enc;
	nserror err;

	assert(string);
	assert(result);

	/* get length, if necessary */
	if (len == 0)
		len = strlen(string);

	/* read system alphabet */
	error = xosbyte1(osbyte_ALPHABET_NUMBER, 127, 0, &alphabet);
	if (error)
		alphabet = territory_ALPHABET_LATIN1;

	/* UTF-8 -> simply copy string */
	if (alphabet == 111 /* UTF-8 */) {
		*result = strndup(string, len);
		return NSERROR_OK;
	}

	/* get encoding name */
	enc = (alphabet <= CONT_ENC_END ? localencodings[alphabet - 100]
			      : (alphabet == 120 ?
					localencodings[CONT_ENC_END - 100 + 1]
						 : localencodings[0]));

	/* create output buffer */
	*(result) = malloc(len + 1);
	if (!(*result))
		return NSERROR_NOMEM;
	*(*result) = '\0';

	prev_off = 0;
	cur_pos = (*result);

	/* Iterate over string, converting input between unconvertable
	 * characters and inserting appropriate output for characters
	 * that iconv can't handle. */
	for (off = 0; off < len; off = utf8_next(string, len, off)) {
		if (string[off] != 0xE2 &&
				string[off] != 0xC5 && string[off] != 0xEF)
			continue;

		for (i = 0; i != NOF_ELEMENTS(special_chars); i++) {
			if (strncmp(string + off, special_chars[i].utf,
					special_chars[i].len) != 0)
				continue;

			/* 0 length has a special meaning to utf8_to_enc */
			if (off - prev_off > 0) {
				err = utf8_to_enc(string + prev_off, enc,
						off - prev_off, &temp);
				if (err != NSERROR_OK) {
					assert(err != NSERROR_BAD_ENCODING);
					free(*result);
					return NSERROR_NOMEM;
				}

				strcat(cur_pos, temp);

				cur_pos += strlen(temp);

				free(temp);
			}

			*cur_pos = special_chars[i].local;
			*(++cur_pos) = '\0';
			prev_off = off + special_chars[i].len;
		}
	}

	/* handle last chunk
	 * NB. 0 length has a special meaning to utf8_to_enc */

	if (prev_off < len) {
		err = utf8_to_enc(string + prev_off, enc, len - prev_off,
				&temp);
		if (err != NSERROR_OK) {
			assert(err != NSERROR_BAD_ENCODING);
			free(*result);
			return NSERROR_NOMEM;
		}

		strcat(cur_pos, temp);

		free(temp);
	}

	return NSERROR_OK;
}

/**
 * Convert a string encoded in the system local encoding to UTF-8
 *
 * \param string The string to convert
 * \param len The length (in bytes) of the string, or 0
 * \param result Pointer to location in which to store result
 * \return An nserror code
 */
nserror utf8_from_local_encoding(const char *string, size_t len, char **result)
{
	os_error *error;
	int alphabet, i, num_specials = 0, result_alloc;
#define SPECIAL_CHUNK_SIZE 255
	size_t off, prev_off, cur_off;
	char *temp;
	const char *enc;
	nserror err;

	assert(string && result);

	/* get length, if necessary */
	if (len == 0)
		len = strlen(string);

	/* read system alphabet */
	error = xosbyte1(osbyte_ALPHABET_NUMBER, 127, 0, &alphabet);
	if (error)
		alphabet = territory_ALPHABET_LATIN1;

	/* UTF-8 -> simply copy string */
	if (alphabet == 111 /* UTF-8 */) {
		temp = strndup(string, len);
		if (!temp)
			return NSERROR_NOMEM;

		*result = temp;
		return NSERROR_OK;
	}

	/* get encoding name */
	enc = (alphabet <= CONT_ENC_END ? localencodings[alphabet - 100]
			      : (alphabet == 120 ?
					localencodings[CONT_ENC_END - 100 + 1]
						 : localencodings[0]));

	/* create output buffer (oversized) */
	result_alloc = (len * 4) + (3 * SPECIAL_CHUNK_SIZE) + 1;

	*(result) = malloc(result_alloc);
	if (!(*result))
		return NSERROR_NOMEM;
	*(*result) = '\0';

	prev_off = 0;
	cur_off = 0;

	/* Iterate over string, converting input between unconvertable
	 * characters and inserting appropriate output for characters
	 * that iconv can't handle. */
	for (off = 0; off < len; off++) {
		if (string[off] < 0x80 || string[off] > 0x9f)
			continue;

		for (i = 0; i != NOF_ELEMENTS(special_chars); i++) {
			if (string[off] != special_chars[i].local)
				continue;

			/* 0 length has a special meaning to utf8_from_enc */
			if (off - prev_off > 0) {
				err = utf8_from_enc(string + prev_off, enc,
						    off - prev_off, &temp, NULL);
				if (err != NSERROR_OK) {
					assert(err != NSERROR_BAD_ENCODING);
					NSLOG(netsurf, INFO,
					      "utf8_from_enc failed");
					free(*result);
					return NSERROR_NOMEM;
				}

				strcat((*result) + cur_off, temp);

				cur_off += strlen(temp);

				free(temp);
			}

			strcat((*result) + cur_off, special_chars[i].utf);

			cur_off += special_chars[i].len;

			prev_off = off + 1;

			num_specials++;
			if (num_specials % SPECIAL_CHUNK_SIZE ==
					SPECIAL_CHUNK_SIZE - 1) {
				char *temp = realloc((*result),
						result_alloc +
						(3 * SPECIAL_CHUNK_SIZE));
				if (!temp) {
					free(*result);
					return NSERROR_NOMEM;
				}

				*result = temp;
				result_alloc += (3 * SPECIAL_CHUNK_SIZE);
			}
		}
	}

	/* handle last chunk
	 * NB. 0 length has a special meaning to utf8_from_enc */
	if (prev_off < len) {
		err = utf8_from_enc(string + prev_off, enc, len - prev_off,
				    &temp, NULL);
		if (err != NSERROR_OK) {
			assert(err != NSERROR_BAD_ENCODING);
			NSLOG(netsurf, INFO, "utf8_from_enc failed");
			free(*result);
			return NSERROR_NOMEM;
		}

		strcat((*result) + cur_off, temp);

		cur_off += strlen(temp);

		free(temp);
	}

	/* and copy into more reasonably-sized buffer */
	temp = realloc((*result), cur_off + 1);
	if (!temp) {
		NSLOG(netsurf, INFO, "realloc failed");
		free(*result);
		return NSERROR_NOMEM;
	}
	*result = temp;

	return NSERROR_OK;
}

static struct gui_utf8_table utf8_table = {
	.utf8_to_local = utf8_to_local_encoding,
	.local_to_utf8 = utf8_from_local_encoding,
};

struct gui_utf8_table *riscos_utf8_table = &utf8_table;







netsurf-vince/pdf/frontends/riscos/ucstables.h

/*
 * Copyright 2005 John M Bell <jmb202@ecs.soton.ac.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * UCS conversion tables (interface)
 * This is only used if nothing claims Service_International,8
 */

extern struct gui_utf8_table *riscos_utf8_table;

nserror utf8_to_local_encoding(const char *string, size_t len, char **result);
nserror utf8_from_local_encoding(const char *string, size_t len, char **result);

const int *ucstable_from_alphabet(int alphabet);







netsurf-vince/pdf/frontends/riscos/uri.c

/*
 * Copyright 2003 Rob Jackson <jacko@xms.ms>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * RISC OS URI message handling implementation.
 */

#include "utils/config.h"

#include <stdbool.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include "oslib/uri.h"
#include "oslib/wimp.h"

#include "utils/log.h"
#include "utils/messages.h"
#include "utils/nsurl.h"
#include "content/fetch.h"
#include "netsurf/browser_window.h"

#include "riscos/gui.h"
#include "riscos/uri.h"
#include "riscos/url_protocol.h"

void ro_uri_message_received(wimp_message *msg)
{
	uri_full_message_process *uri_message = (uri_full_message_process *)msg;
	uri_h uri_handle;
	char* uri_requested;
	int uri_length;
	nsurl *url;
	nserror error;

	uri_handle = uri_message->handle;

	if (nsurl_create(uri_message->uri, &url) != NSERROR_OK) {
		return;
	}

	if (!fetch_can_fetch(url)) {
		nsurl_unref(url);
		return;
	}

	nsurl_unref(url);

	uri_message->your_ref = uri_message->my_ref;
	uri_message->action = message_URI_PROCESS_ACK;

	xwimp_send_message(wimp_USER_MESSAGE, (wimp_message*)uri_message,
		uri_message->sender);

	xuri_request_uri(0, 0, 0, uri_handle, &uri_length);
	uri_requested = calloc((unsigned int)uri_length, sizeof(char));
	if (uri_requested == NULL)
		return;

	xuri_request_uri(0, uri_requested, uri_length, uri_handle, NULL);

	error = nsurl_create(uri_requested, &url);
	free(uri_requested);
	if (error == NSERROR_OK) {
		error = browser_window_create(BW_CREATE_HISTORY,
					      url,
					      NULL,
					      NULL,
					      NULL);
		nsurl_unref(url);
	}
	if (error != NSERROR_OK) {
		ro_warn_user(messages_get_errorcode(error), 0);
	}
}

bool ro_uri_launch(const char *uri)
{
	uri_h uri_handle;
	wimp_t handle_task;
	uri_dispatch_flags returned;
	os_error *e;

	e = xuri_dispatch(uri_DISPATCH_INFORM_CALLER, uri, task_handle,
			&returned, &handle_task, &uri_handle);

	if (e || returned & 1) {
		return false;
	}

	return true;
}

void ro_uri_bounce(wimp_message *msg)
{
	uri_full_message_process *message = (uri_full_message_process *)msg;
	int size;
	char *uri_buf;
	os_error *e;

	if ((message->flags & 1) == 0)
		return;

	/* Get required buffer size */
	e = xuri_request_uri(0, NULL, 0, message->handle, &size);
	if (e) {
		NSLOG(netsurf, INFO, "xuri_request_uri: %d: %s", e->errnum,
		      e->errmess);
		return;
	}

	uri_buf = malloc(size);
	if (uri_buf == NULL)
		return;

	/* Get URI */
	e = xuri_request_uri(0, uri_buf, size, message->handle, 0);
	if (e) {
		NSLOG(netsurf, INFO, "xuri_request_uri: %d: %s", e->errnum,
		      e->errmess);
		free(uri_buf);
		return;
	}

	ro_url_load(uri_buf);

	free(uri_buf);

	return;
}







netsurf-vince/pdf/frontends/riscos/uri.h

/*
 * Copyright 2003 Rob Jackson <jacko@xms.ms>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef _NETSURF_RISCOS_URI_H_
#define _NETSURF_RISCOS_URI_H_

#include "utils/config.h"

#include "oslib/wimp.h"

void ro_uri_message_received(wimp_message *message);
bool ro_uri_launch(const char *uri);
void ro_uri_bounce(wimp_message *message);

#endif







netsurf-vince/pdf/frontends/riscos/url_complete.c

/*
 * Copyright 2005 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * GUI URL auto-completion implementation.
 */

#include <assert.h>
#include <stdbool.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <oslib/wimp.h>

#include "utils/log.h"
#include "utils/nsoption.h"
#include "utils/nsurl.h"
#include "netsurf/url_db.h"
#include "netsurf/browser_window.h"

#include "riscos/global_history.h"
#include "riscos/gui.h"
#include "riscos/window.h"
#include "riscos/mouse.h"
#include "riscos/toolbar.h"
#include "riscos/url_complete.h"
#include "riscos/wimp.h"
#include "riscos/wimp_event.h"
#include "riscos/wimputils.h"
#include "riscos/filetype.h"

#define MAXIMUM_VISIBLE_LINES 7

static nsurl **url_complete_matches = NULL;
static int url_complete_matches_allocated = 0;
static int url_complete_matches_available = 0;
static char *url_complete_matched_string = NULL;
static int url_complete_matches_selection = -1;
static int url_complete_keypress_selection = -1;
static wimp_w url_complete_parent = 0;
static bool url_complete_matches_reset = false;
static char *url_complete_original_url = NULL;
static bool url_complete_memory_exhausted = false;

static nsurl *url_complete_redraw[MAXIMUM_VISIBLE_LINES];
static char url_complete_icon_null[] = "";
static char url_complete_icon_sprite[12];
static wimp_icon url_complete_icon;
static wimp_icon url_complete_sprite;
static int mouse_x;
static int mouse_y;

static bool url_complete_callback(nsurl *url,
		const struct url_data *data);
static void ro_gui_url_complete_mouse_at(wimp_pointer *pointer, void *data);


/* This is an exported interface documented in url_complete.h */

void ro_gui_url_complete_start(struct toolbar *toolbar)
{
	const char	*url;
	wimp_w		parent;

	assert(toolbar != NULL);
	parent = ro_toolbar_get_parent_window(toolbar);

	if (!ro_toolbar_get_display_url(toolbar) ||
			(parent == url_complete_parent))
		return;

	ro_gui_url_complete_close();
	url = ro_toolbar_get_url(toolbar);
	if (url != NULL) {
		url_complete_matched_string = strdup(url);
		if (url_complete_matched_string)
			url_complete_parent = parent;
	}
}


/* This is an exported interface documented in url_complete.h */

bool ro_gui_url_complete_keypress(struct toolbar *toolbar, uint32_t key)
{
	wimp_w			parent;
	wimp_window_state	state;
	char			*match_url;
	const char		*url;
	int			old_selection;
	int			height;
	os_error		*error;
	bool			currently_open;

	assert(toolbar != NULL);
	parent = ro_toolbar_get_parent_window(toolbar);

	/* we must have a toolbar/url bar */
	if (!ro_toolbar_get_display_url(toolbar) ||
	    (!nsoption_bool(url_suggestion))) {
		ro_gui_url_complete_close();
		return false;
	}

	/* if we are currently active elsewhere, remove the previous window */
	currently_open = ((parent == url_complete_parent) &&
			(url_complete_matches_available > 0));
	if (parent != url_complete_parent)
		ro_gui_url_complete_close();

	/* forcibly open on down keys */
	if ((!currently_open) && (url_complete_matched_string)) {
		switch (key) {
			case IS_WIMP_KEY | wimp_KEY_DOWN:
			case IS_WIMP_KEY | wimp_KEY_PAGE_DOWN:
			case IS_WIMP_KEY | wimp_KEY_CONTROL | wimp_KEY_DOWN:
				free(url_complete_matched_string);
				url_complete_matched_string = NULL;
		}
	}


	/* get the text to match */
	url_complete_parent = parent;
	url = ro_toolbar_get_url(toolbar);
	match_url = (url != NULL) ? strdup(url) : NULL;
	if (match_url == NULL) {
		ro_gui_url_complete_close();
		return false;
	}

	/* if the text to match has changed then update it */
	if ((!url_complete_matched_string) ||
			(strcmp(match_url, url_complete_matched_string))) {

		/* memorize the current matches */
		int i;
		int lines = MAXIMUM_VISIBLE_LINES;
		if (lines > url_complete_matches_available)
			lines = url_complete_matches_available;
		if (url_complete_matches) {
			for (i = 0; i < MAXIMUM_VISIBLE_LINES; i++) {
				if (i < lines) {
					url_complete_redraw[i] =
						url_complete_matches[i];
				} else {
					url_complete_redraw[i] = NULL;
				}
			}
		}

		/* our selection gets wiped */
		error = xwimp_force_redraw(dialog_url_complete,
				0,
				-(url_complete_matches_selection + 1) * 44,
				65536, -url_complete_matches_selection * 44);
		if (error) {
			NSLOG(netsurf, INFO, "xwimp_force_redraw: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("WimpError", error->errmess);
		}

		/* clear our state */
		free(url_complete_original_url);
		free(url_complete_matched_string);
		url_complete_matched_string = match_url;
		url_complete_original_url = NULL;
		url_complete_matches_available = 0;
		url_complete_matches_selection = -1;
		url_complete_keypress_selection = -1;

		/* get some initial memory */
		if (!url_complete_matches) {
			url_complete_matches = malloc(64 * sizeof(char *));
			if (!url_complete_matches) {
				ro_gui_url_complete_close();
				return false;
			}
			url_complete_matches_allocated = 64;
		}

		/* find matches */
		url_complete_memory_exhausted = false;
		if (strlen(match_url) == 0)
			urldb_iterate_entries(url_complete_callback);
		else
			urldb_iterate_partial(match_url, url_complete_callback);
		if ((url_complete_memory_exhausted) ||
				(url_complete_matches_available == 0)) {
			ro_gui_url_complete_close();
			return false;
		}

		/* update the window */
		state.w = parent;
		error = xwimp_get_window_state(&state);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xwimp_get_window_state: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			ro_warn_user("WimpError", error->errmess);
			return false;
		}
		url_complete_matches_reset = true;
		ro_gui_url_complete_resize(toolbar, PTR_WIMP_OPEN(&state));
		url_complete_matches_reset = false;

		/* redraw the relevant bits of the window */
		lines = MAXIMUM_VISIBLE_LINES;
		if (lines > url_complete_matches_available)
			lines = url_complete_matches_available;
		for (i = 0; i < lines; i++) {
			if (url_complete_redraw[i] !=
					url_complete_matches[i]) {
				error = xwimp_force_redraw(dialog_url_complete,
					0, -(i + 1) * 44, 65536, -i * 44);
				if (error) {
					NSLOG(netsurf, INFO,
					      "xwimp_force_redraw: 0x%x: %s",
					      error->errnum,
					      error->errmess);
					ro_warn_user("WimpError",
							error->errmess);
				}
			}
		}
	} else {
		free(match_url);
	}

	/* handle keypresses */
	if (!currently_open)
		return false;

	old_selection = url_complete_matches_selection;

	switch (key) {
		case IS_WIMP_KEY | wimp_KEY_UP:
			url_complete_matches_selection--;
			break;
		case IS_WIMP_KEY | wimp_KEY_DOWN:
			url_complete_matches_selection++;
			break;
		case IS_WIMP_KEY | wimp_KEY_PAGE_UP:
			url_complete_matches_selection -=
					MAXIMUM_VISIBLE_LINES;
			break;
		case IS_WIMP_KEY | wimp_KEY_PAGE_DOWN:
			url_complete_matches_selection +=
					MAXIMUM_VISIBLE_LINES;
			break;
		case IS_WIMP_KEY | wimp_KEY_CONTROL | wimp_KEY_UP:
			url_complete_matches_selection = 0;
			break;
		case IS_WIMP_KEY | wimp_KEY_CONTROL | wimp_KEY_DOWN:
			url_complete_matches_selection = 65536;
			break;
	}

	if (url_complete_matches_selection >
			url_complete_matches_available - 1)
		url_complete_matches_selection =
				url_complete_matches_available - 1;
	else if (url_complete_matches_selection < -1)
		url_complete_matches_selection = -1;

	if (old_selection == url_complete_matches_selection)
		return false;

	error = xwimp_force_redraw(dialog_url_complete,
			0, -(old_selection + 1) * 44,
			65536, -old_selection * 44);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_force_redraw: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}

	error = xwimp_force_redraw(dialog_url_complete,
			0, -(url_complete_matches_selection + 1) * 44,
			65536, -url_complete_matches_selection * 44);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_force_redraw: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}

	if (old_selection == -1) {
		free(url_complete_original_url);
		url_complete_original_url = malloc(strlen(url) + 1);
		if (!url_complete_original_url)
			return false;
		strcpy(url_complete_original_url, url);
	}

	if (url_complete_matches_selection == -1) {
		ro_toolbar_set_url(toolbar,
				url_complete_original_url, true, false);
	} else {
		ro_toolbar_set_url(toolbar,
				nsurl_access(url_complete_matches[
					url_complete_matches_selection]),
				true, false);
		free(url_complete_matched_string);
		url_complete_matched_string = strdup(nsurl_access(
					url_complete_matches[
					url_complete_matches_selection]));
	}
	url_complete_keypress_selection = url_complete_matches_selection;

	/* auto-scroll */
	state.w = dialog_url_complete;
	error = xwimp_get_window_state(&state);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return true;
	}

	if (state.yscroll < -(url_complete_matches_selection * 44))
		state.yscroll = -(url_complete_matches_selection * 44);
	height = state.visible.y1 - state.visible.y0;
	if (state.yscroll - height >
			-((url_complete_matches_selection + 1) * 44))
		state.yscroll =
			-((url_complete_matches_selection + 1) * 44) + height;

	error = xwimp_open_window(PTR_WIMP_OPEN(&state));
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_open_window: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return true;
	}

	return true;
}


/**
 * Callback function for urldb_iterate_partial
 *
 * \param url URL which matches
 * \param data Data associated with URL
 * \return true to continue iteration, false otherwise
 */

bool url_complete_callback(nsurl *url, const struct url_data *data)
{
	nsurl **array_extend;

	/* Ignore unvisited URLs */
	if (data->visits == 0)
		return true;

	url_complete_matches_available++;

	if (url_complete_matches_available >
			url_complete_matches_allocated) {

		array_extend = (nsurl **)realloc(url_complete_matches,
				(url_complete_matches_allocated + 64) *
				sizeof(nsurl *));
		if (!array_extend) {
			url_complete_memory_exhausted = true;
			return false;
		}
		url_complete_matches = array_extend;
		url_complete_matches_allocated += 64;
	}

	url_complete_matches[url_complete_matches_available - 1] = url;

	return true;
}


/* This is an exported interface documented in url_complete.h */

void ro_gui_url_complete_resize(struct toolbar *toolbar, wimp_open *open)
{
	os_box			extent = { 0, 0, 0, 0 };
	os_box			url_extent;
	wimp_window_state	toolbar_state;
	wimp_window_state	state;
	os_error		*error;
	int			lines;
	int			scroll_v = 0;

	/* only react to our window */
	if (open->w != url_complete_parent)
		return;

	/* if there is no toolbar, or there is no URL bar shown,
	 * or there are no URL matches, close it */
	if (!ro_toolbar_get_display_url(toolbar) ||
			(!url_complete_matches) ||
			(url_complete_matches_available == 0)) {
		ro_gui_url_complete_close();
		return;
	}

	/* get our current auto-complete window state for the scroll values */
	state.w = dialog_url_complete;
	error = xwimp_get_window_state(&state);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}

	if (url_complete_matches_reset)
		state.yscroll = 0;

	/* move the window to the correct position */
	toolbar_state.w = ro_toolbar_get_window(toolbar);
	error = xwimp_get_window_state(&toolbar_state);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}

	if (!ro_toolbar_get_url_field_extent(toolbar, &url_extent)) {
		NSLOG(netsurf, INFO, "Failed to read URL field extent.");
		return;
	}

	lines = url_complete_matches_available;
	extent.y0 = -(lines * 44);
	extent.x1 = 65536;
	error = xwimp_set_extent(dialog_url_complete, &extent);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_set_extent: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}

	state.next = open->next;
	state.flags &= ~wimp_WINDOW_VSCROLL;
	state.flags &= ~(4095 << 16); /* clear bits 16-27 */
	if (lines > MAXIMUM_VISIBLE_LINES) {
		lines = MAXIMUM_VISIBLE_LINES;
		scroll_v = ro_get_vscroll_width(NULL) - 2;
		state.flags |= wimp_WINDOW_VSCROLL;
	}
	state.visible.x0 = open->visible.x0 + 2 + url_extent.x0;
	state.visible.x1 = open->visible.x0 - 2 + url_extent.x1 - scroll_v;
	state.visible.y1 = open->visible.y1 - url_extent.y1 + 2;
	state.visible.y0 = state.visible.y1 - (lines * 44);
	if (state.visible.x1 + scroll_v > toolbar_state.visible.x1)
		state.visible.x1 = toolbar_state.visible.x1 - scroll_v;
	if (state.visible.x1 - state.visible.x0 < 0) {
		error = xwimp_close_window(dialog_url_complete);
		if (error) {
			NSLOG(netsurf, INFO, "xwimp_close_window: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("WimpError", error->errmess);
		}
	} else {
		error = xwimp_open_window_nested_with_flags(&state,
				(wimp_w)-1, 0);
		if (error) {
			NSLOG(netsurf, INFO, "xwimp_open_window: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("WimpError", error->errmess);
			return;
		}
		open->next = dialog_url_complete;
	}
}


/* This is an exported interface documented in url_complete.h */

bool ro_gui_url_complete_close(void)
{
	os_error	*error;
	bool		currently_open;

	/* There used to be a check here to see if the icon clicked was the
	 * URL text field in the toolbar.  Since this only applied to clicks
	 * originating from the toolbar module following the restructuring,
	 * and this check was better done within the toolbar, it has been
	 * removed from this function and the associated parameters removed.
	 */

	currently_open = ((url_complete_parent != NULL) &&
			(url_complete_matches_available > 0));

	free(url_complete_matches);
	free(url_complete_matched_string);
	free(url_complete_original_url);
	url_complete_matches = NULL;
	url_complete_matched_string = NULL;
	url_complete_original_url = NULL;
	url_complete_matches_allocated = 0;
	url_complete_matches_available = 0;
	url_complete_keypress_selection = -1;
	url_complete_matches_selection = -1;
	url_complete_parent = 0;

	error = xwimp_close_window(dialog_url_complete);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_close_window: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}

	return currently_open;
}


/* This is an exported interface documented in url_complete.h */

void ro_gui_url_complete_redraw(wimp_draw *redraw)
{
	osbool more;
	os_error *error;
	int line;
	const struct url_data *data;
	int type;

	/* initialise our icon */
	url_complete_icon.flags = wimp_ICON_INDIRECTED | wimp_ICON_VCENTRED |
			wimp_ICON_TEXT | wimp_ICON_FILLED |
			(wimp_COLOUR_BLACK << wimp_ICON_FG_COLOUR_SHIFT) |
			(wimp_COLOUR_WHITE << wimp_ICON_BG_COLOUR_SHIFT);
	url_complete_icon.extent.x0 = 50;
	url_complete_icon.extent.x1 = 16384;
	url_complete_icon.data.indirected_text.validation =
						url_complete_icon_null;
	url_complete_sprite.flags = wimp_ICON_TEXT | wimp_ICON_SPRITE |
				wimp_ICON_INDIRECTED | wimp_ICON_FILLED |
				wimp_ICON_HCENTRED | wimp_ICON_VCENTRED;
	url_complete_sprite.extent.x0 = 0;
	url_complete_sprite.extent.x1 = 50;
	url_complete_sprite.data.indirected_text.text =
						url_complete_icon_null;
	url_complete_sprite.data.indirected_text.validation =
						url_complete_icon_sprite;
	url_complete_sprite.data.indirected_text.size = 1;

	/* no matches? no redraw */
	if (!url_complete_matches) {
		NSLOG(netsurf, INFO, "Attempt to redraw with no matches made");
		/* Fill is never used, so make it something obvious */
		ro_gui_user_redraw(redraw, false, os_COLOUR_BLACK);
		return;
	}

	/* redraw */
	more = wimp_redraw_window(redraw);
	while (more) {
		int first_line, last_line;
		int origin_y = redraw->box.y1 - redraw->yscroll;
		int clip_y0 = redraw->clip.y0 - origin_y;
		int clip_y1 = redraw->clip.y1 - origin_y;

		first_line = (-clip_y1) / 44;
		last_line = (-clip_y0 + 43) / 44;

		for (line = first_line; line < last_line; line++) {
			if (line == url_complete_matches_selection)
				url_complete_icon.flags |=
							wimp_ICON_SELECTED;
			else
				url_complete_icon.flags &=
							~wimp_ICON_SELECTED;
			url_complete_icon.extent.y1 = -line * 44;
			url_complete_icon.extent.y0 = -(line + 1) * 44;
			url_complete_icon.data.indirected_text.text =
					(char *)nsurl_access(
						url_complete_matches[line]);
			url_complete_icon.data.indirected_text.size =
					nsurl_length(
						url_complete_matches[line]);

			error = xwimp_plot_icon(&url_complete_icon);
			if (error) {
				NSLOG(netsurf, INFO,
				      "xwimp_plot_icon: 0x%x: %s",
				      error->errnum,
				      error->errmess);
				ro_warn_user("WimpError", error->errmess);
			}

			data = urldb_get_url_data(url_complete_matches[line]);
			if (data)
				type = ro_content_filetype_from_type(
					data->type);
			else
				type = 0;

			sprintf(url_complete_icon_sprite, "Ssmall_%.3x",
					type);

			if (!ro_gui_wimp_sprite_exists(
					url_complete_icon_sprite + 1))
				sprintf(url_complete_icon_sprite,
						"Ssmall_xxx");
			url_complete_sprite.extent.y1 = -line * 44;
			url_complete_sprite.extent.y0 = -(line + 1) * 44;
			error = xwimp_plot_icon(&url_complete_sprite);
			if (error) {
				NSLOG(netsurf, INFO,
				      "xwimp_plot_icon: 0x%x: %s",
				      error->errnum,
				      error->errmess);
				ro_warn_user("WimpError", error->errmess);
			}
		}
		more = wimp_get_rectangle(redraw);
	}
}


/* This is an exported interface documented in url_complete.h */

void ro_gui_url_complete_entering(wimp_entering *entering)
{
	ro_mouse_track_start(NULL, ro_gui_url_complete_mouse_at, NULL);
}


/**
 * Handle mouse movement over the URL completion window.
 *
 * \param *pointer	The pointer state
 * \param *data		NULL data pointer expected by mouse tracker
 */

void ro_gui_url_complete_mouse_at(wimp_pointer *pointer, void *data)
{
	wimp_mouse_state current;

	current = pointer->buttons;
	pointer->buttons = 0;
	ro_gui_url_complete_click(pointer);
	pointer->buttons = current;
}


/* This is an exported interface documented in url_complete.h */

bool ro_gui_url_complete_click(wimp_pointer *pointer)
{
	wimp_window_state state;
	os_error *error;
	int selection;
	struct gui_window *g;

	if ((mouse_x == pointer->pos.x) && (mouse_y == pointer->pos.y) &&
			(!pointer->buttons))
		return false;

	mouse_x = pointer->pos.x;
	mouse_y = pointer->pos.y;

	state.w = dialog_url_complete;
	error = xwimp_get_window_state(&state);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return false;
	}

	selection = (state.visible.y1 - pointer->pos.y - state.yscroll) / 44;
	if (selection != url_complete_matches_selection) {
		int old_selection;

		if (url_complete_matches_selection == -1) {
			const char *url;

			g = ro_gui_window_lookup(url_complete_parent);
			if (!g)
				return false;
			url = ro_toolbar_get_url(g->toolbar);
			free(url_complete_original_url);
			url_complete_original_url = strdup(url);
			if (!url_complete_original_url)
				return false;
		}
		old_selection = url_complete_matches_selection;
		url_complete_matches_selection = selection;
		error = xwimp_force_redraw(dialog_url_complete,
				0, -(old_selection + 1) * 44,
				65536, -old_selection * 44);
		if (error) {
			NSLOG(netsurf, INFO, "xwimp_force_redraw: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("WimpError", error->errmess);
		}
		error = xwimp_force_redraw(dialog_url_complete,
				0, -(url_complete_matches_selection + 1) * 44,
				65536, -url_complete_matches_selection * 44);
		if (error) {
			NSLOG(netsurf, INFO, "xwimp_force_redraw: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("WimpError", error->errmess);
		}
	}
	if (!pointer->buttons)
		return true;

	/* find owning window */
	g = ro_gui_window_lookup(url_complete_parent);
	if (!g)
		return false;

	/* Select sets the text and launches */
	if (pointer->buttons == wimp_CLICK_SELECT) {
		ro_toolbar_set_url(g->toolbar,
				nsurl_access(url_complete_matches[
					url_complete_matches_selection]),
				true, false);

		/** \todo The interaction of components here is hideous */
		/* Do NOT make any attempt to use any of the global url
		 * completion variables after this call to browser_window_navigate.
		 * They will be invalidated by (at least):
		 *   + ro_gui_window_set_url
		 *   + destruction of (i)frames within the current page
		 * Any attempt to use them will probably result in a crash.
		 */

		browser_window_navigate(g->bw,
			url_complete_matches[url_complete_matches_selection],
			NULL,
			BW_NAVIGATE_HISTORY,
			NULL,
			NULL,
			NULL);

		ro_gui_url_complete_close();

	/* Adjust just sets the text */
	} else if (pointer->buttons == wimp_CLICK_ADJUST) {
		ro_toolbar_set_url(g->toolbar,
				nsurl_access(url_complete_matches[
					url_complete_matches_selection]),
				true, false);
		ro_gui_url_complete_keypress(g->toolbar, 0);
	}
	return true;
}








netsurf-vince/pdf/frontends/riscos/url_complete.h

/*
 * Copyright 2005 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Central repository for URL data (interface).
 */

#ifndef _NETSURF_RISCOS_URLCOMPLETE_H_
#define _NETSURF_RISCOS_URLCOMPLETE_H_

#include <stdbool.h>
#include <oslib/wimp.h>

struct gui_window;

/**
 * Should be called when the caret is placed into a URL completion icon.
 *
 * \param *toolbar		The toolbar to initialise URL completion for.
 */

void ro_gui_url_complete_start(struct toolbar *toolbar);


/**
 * Handles a keypress for URL completion
 *
 * \param *toolbar		The toolbar to be updated.
 * \param key			the key pressed (as UTF32 code or
 *				wimp key + bit31 set)
 * \return			true to indicate keypress handled; else false.
 */

bool ro_gui_url_complete_keypress(struct toolbar *toolbar, uint32_t key);


/**
 * Move and resize the url completion window to match the toolbar.
 *
 * \param *toolbar		The toolbar to update
 * \param *open			the wimp_open request (updated on exit)
 */

void ro_gui_url_complete_resize(struct toolbar *toolbar, wimp_open *open);


/**
 * Try to close the current url completion window
 *
 * \return whether the window was closed
 */

bool ro_gui_url_complete_close(void);


/**
 * Redraws a section of the URL completion window
 *
 * \param redraw  the area to redraw
 */

void ro_gui_url_complete_redraw(wimp_draw *redraw);


/**
 * Handle the pointer entering the URL completion window.
 *
 * \param *entering	The pointer entering data block.
 */ 

void ro_gui_url_complete_entering(wimp_entering *entering);


/**
 * Handle mouse clicks in the URL completion window.
 *
 * \param pointer  the pointer state
 * \return whether the click was handled
 */

bool ro_gui_url_complete_click(wimp_pointer *pointer);

#endif
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/*
 * Copyright 2003 John M Bell <jmb202@ecs.soton.ac.uk>
 * Copyright 2003 Rob Jackson <jacko@xms.ms>
 * Copyright 2004 James Bursa <bursa@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * ANT URL launching protocol implementation.
 *
 * See http://www.vigay.com/inet/inet_url.html
 */

#include "utils/config.h"

#include <ctype.h>
#include <stdio.h>
#include <string.h>
#include <stdlib.h>
#include <oslib/inetsuite.h>
#include <oslib/wimp.h>

#include "utils/log.h"
#include "utils/messages.h"
#include "utils/nsurl.h"
#include "utils/config.h"
#include "content/fetch.h"
#include "netsurf/browser_window.h"

#include "riscos/gui.h"
#include "riscos/uri.h"
#include "riscos/url_protocol.h"

/**
 * Handle a Message_InetSuiteOpenURL.
 */

void ro_url_message_received(wimp_message *message)
{
	char *url;
	int i;
	inetsuite_message_open_url *url_message =
			(inetsuite_message_open_url*) &message->data;
	os_error *error;
	nsurl *nsurl;
	nserror errorns;

	/* If the url_message->indirect.tag is non-zero,
	 * then the message data is contained within the message block.
	 */
	if (url_message->indirect.tag != 0) {
		url = strndup(url_message->url, 236);
		if (!url) {
			ro_warn_user("NoMemory", 0);
			return;
		}
		/* terminate at first control character */
		for (i = 0; !iscntrl(url[i]); i++)
			;
		url[i] = 0;

	} else {
		if (!url_message->indirect.url.offset) {
			NSLOG(netsurf, INFO, "no URL in message");
			return;
		}
		if (28 < message->size &&
				url_message->indirect.body_file.offset) {
			NSLOG(netsurf, INFO,
			      "POST for URL message not implemented");
			return;
		}
		if (url_message->indirect.url.offset < 28 ||
				236 <= url_message->indirect.url.offset) {
			NSLOG(netsurf, INFO,
			      "external pointers in URL message unimplemented");
			/* these messages have never been seen in the wild,
			 * and there is the problem of invalid addresses which
			 * would cause an abort */
			return;
		}

		url = strndup((char *) url_message +
				url_message->indirect.url.offset,
				236 - url_message->indirect.url.offset);
		if (!url) {
			ro_warn_user("NoMemory", 0);
			return;
		}
		for (i = 0; !iscntrl(url[i]); i++)
			;
		url[i] = 0;
	}

	if (nsurl_create(url, &nsurl) != NSERROR_OK) {
		free(url);
		return;
	}

	if (!fetch_can_fetch(nsurl)) {
		nsurl_unref(nsurl);
		free(url);
		return;
	}

	free(url);

	/* send ack */
	message->your_ref = message->my_ref;
	error = xwimp_send_message(wimp_USER_MESSAGE_ACKNOWLEDGE, message,
			message->sender);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_send_message: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}

	/* create new browser window */
	errorns = browser_window_create(BW_CREATE_HISTORY,
				      nsurl,
				      NULL,
				      NULL,
				      NULL);


	nsurl_unref(nsurl);
	if (errorns != NSERROR_OK) {
		ro_warn_user(messages_get_errorcode(errorns), 0);
	}
}


/**
 * Broadcast an ANT URL message.
 */

void ro_url_broadcast(const char *url)
{
	inetsuite_full_message_open_url_direct message;
	os_error *error;
	int len = strlen(url) + 1;

	/* If URL is too long, then forget ANT and try URI, instead */
	if (236 < len) {
		ro_uri_launch(url);
		return;
	}

	message.size = ((20+len+3) & ~3);
	message.your_ref = 0;
	message.action = message_INET_SUITE_OPEN_URL;
	strncpy(message.url, url, 235);
	message.url[235] = 0;
	error = xwimp_send_message(wimp_USER_MESSAGE_RECORDED,
			(wimp_message *) &message, 0);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_send_message: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}
}


/**
 * Launch a program to handle an URL, using the ANT protocol
 * Alias$URLOpen_ system.
 */

void ro_url_load(const char *url)
{
	char *command;
	char *colon;
	os_error *error;

	colon = strchr(url, ':');
	if (!colon) {
		NSLOG(netsurf, INFO, "invalid url '%s'", url);
		return;
	}

	command = malloc(40 + (colon - url) + strlen(url));
	if (!command) {
		ro_warn_user("NoMemory", 0);
		return;
	}

	sprintf(command, "Alias$URLOpen_%.*s", (int) (colon - url), url);
	if (!getenv(command)) {
		free(command);
		return;
	}

	sprintf(command, "URLOpen_%.*s %s", (int) (colon - url), url, url);

	error = xwimp_start_task(command, 0);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_start_task: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}

	free(command);
}


/**
 * Handle a bounced Message_InetSuiteOpenURL.
 */

void ro_url_bounce(wimp_message *message)
{
	inetsuite_message_open_url *url_message =
			(inetsuite_message_open_url*) &message->data;

	/* ant broadcast bounced -> try uri broadcast / load */
	ro_uri_launch(url_message->url);
}
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/*
 * Copyright 2003 John M Bell <jmb202@ecs.soton.ac.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * ANT URL launching protocol (interface).
 */

#ifndef _NETSURF_RISCOS_URL_H_
#define _NETSURF_RISCOS_URL_H_

#include "utils/config.h"

#include "oslib/wimp.h"

void ro_url_message_received(wimp_message *message);
void ro_url_broadcast(const char *url);
void ro_url_load(const char *url);
void ro_url_bounce(wimp_message *message);

#endif
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/*
 * Copyright 2010 Stephen Fryatt <stevef@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * URL Suggestion Menu (implementation).
 */

#include <assert.h>
#include <string.h>
#include <stdlib.h>
#include <oslib/wimp.h>

#include "utils/messages.h"
#include "utils/nsurl.h"
#include "netsurf/url_db.h"

#include "riscos/menus.h"
#include "riscos/url_suggest.h"

struct url_suggest_item {
	const char		*url;	/*< The URL being stored.         */
	unsigned int		weight; /*< A weight assigned to the URL. */
	struct url_suggest_item	*next;  /*< The next URL in the list.     */
};

static bool ro_gui_url_suggest_callback(nsurl *url,
		const struct url_data *data);

static int suggest_entries;
static time_t suggest_time;
static struct url_suggest_item *suggest_list;

static wimp_MENU(URL_SUGGEST_MAX_URLS) url_suggest_menu_block;
wimp_menu *ro_gui_url_suggest_menu = (wimp_menu *) &url_suggest_menu_block;


/**
 * Initialise the URL suggestion menu.  This MUST be called before anything
 * tries to use the URL menu.
 *
 * \return true if initialisation was OK; else false.
 */

bool ro_gui_url_suggest_init(void)
{
	ro_gui_url_suggest_menu->title_data.indirected_text.text =
			(char *) messages_get("URLSuggest");
	ro_gui_menu_init_structure((wimp_menu *) ro_gui_url_suggest_menu,
			URL_SUGGEST_MAX_URLS);

	suggest_entries = 0;

	return true;
}


/**
 * Check if there is a URL suggestion menu available for use.
 *
 * \todo Ideally this should be able to decide if there's a menu
 *          available without actually having to build it all.
 *
 * \return true if the menu has entries; else false.
 */

bool ro_gui_url_suggest_get_menu_available(void)
{
	return ro_gui_url_suggest_prepare_menu();
}


/**
 * Builds the URL suggestion menu. This is called by ro_gui_menu_create() when
 * it is asked to display the url_suggest_menu.
 *
 * /return		true if the menu has entries; else false.
 */

bool ro_gui_url_suggest_prepare_menu(void)
{
	struct url_suggest_item	*list, *next;

	/* Fetch the URLs we want to include from URLdb. */

	suggest_entries = 0;
	suggest_list = NULL;
	suggest_time = time(NULL);

	urldb_iterate_entries(ro_gui_url_suggest_callback);

	/* If any menu entries were found, put them into the menu.  The list
	 * is in reverse order, last to first, so the menu is filled backwards.
	 * Entries from the list are freed as we go.
	 */

	assert(suggest_entries <= URL_SUGGEST_MAX_URLS);

	if (suggest_entries > 0) {
		int i = suggest_entries;

		list = suggest_list;
		suggest_list = NULL;

		while (list != NULL && i > 0) {
			i--;

			ro_gui_url_suggest_menu->entries[i].menu_flags = 0;
			ro_gui_url_suggest_menu->
					entries[i].data.indirected_text.text =
					(char *) list->url;
			ro_gui_url_suggest_menu->
					entries[i].data.indirected_text.size =
					strlen(list->url) + 1;

			next = list->next;
			free(list);
			list = next;
		}

		assert(i == 0);

		ro_gui_url_suggest_menu->entries[0].menu_flags |=
				wimp_MENU_TITLE_INDIRECTED;
		ro_gui_url_suggest_menu->
				entries[suggest_entries - 1].menu_flags |=
				wimp_MENU_LAST;

		return true;
	}

	return false;
}


/**
 * Callback function for urldb_iterate_entries
 *
 * \param  url		URL which matches
 * \param  data		Data associated with URL
 * \return 		true to continue iteration, false otherwise
 */

bool ro_gui_url_suggest_callback(nsurl *url, const struct url_data *data)
{
	int			count;
	unsigned int		weight;
	struct url_suggest_item	**list, *new;

	/* Ignore unvisited URLs, and those that don't apply to HTML or Text. */

	if (data->visits == 0 || (data->type != CONTENT_HTML &&
			data->type != CONTENT_TEXTPLAIN))
		return true;

	/* Calculate a weight for the URL. */

	weight = (suggest_time - data->last_visit) / data->visits;

	/* Hunt through those URLs already found to see if we want to add
	 * this one.  Smaller weights carry higher priority.
	 *
	 * The list is sorted into reverse order, so that lowest weight
	 * items are nearest the head.  Therefore, items are dropped from
	 * the head, making things simpler.
	 */

	list = &suggest_list;
	count = 0;

	while (*list != NULL && weight < (*list)->weight) {
		list = &((*list)->next);
		count++;
	}

	if (count > 0 || suggest_entries < URL_SUGGEST_MAX_URLS) {
		new = (struct url_suggest_item *)
				malloc(sizeof(struct url_suggest_item));

		if (new != NULL) {
			suggest_entries++;
			/* TODO: keeping pointers to URLdb data is bad.
			 *       should be nsurl_ref(url) or
			 *       take a copy of the string. */
			new->url = nsurl_access(url);
			new->weight = weight;
			new->next = *list;

			*list = new;
		}
	}

	/* If adding the URL gave us too many menu items, drop the lowest
	 * priority ones until the list is the right length again.
	 */

	while (suggest_list != NULL && suggest_entries > URL_SUGGEST_MAX_URLS) {
		struct url_suggest_item	*old = suggest_list;
		suggest_list = suggest_list->next;

		free(old);
		suggest_entries--;
	}

	return true;
}


/**
 * Process a selection from the URL Suggest menu.
 *
 * \param *selection	The menu selection.
 * \return		Pointer to the URL that was selected, or NULL for none.
 */

const char *ro_gui_url_suggest_get_selection(wimp_selection *selection)
{
	const char *url = NULL;

	if (selection->items[0] >= 0)
		url = ro_gui_url_suggest_menu->entries[selection->items[0]].
				data.indirected_text.text;

	return url;
}
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/*
 * Copyright 2010 Stephen Fryatt <stevef@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * URL Suggestion Menu (interface).
 */

#ifndef _NETSURF_RISCOS_URL_SUGGEST_H_
#define _NETSURF_RISCOS_URL_SUGGEST_H_

#include "oslib/wimp.h"

#define URL_SUGGEST_MAX_URLS 16

extern wimp_menu *ro_gui_url_suggest_menu;

bool ro_gui_url_suggest_init(void);
bool ro_gui_url_suggest_get_menu_available(void);
bool ro_gui_url_suggest_prepare_menu(void);
const char *ro_gui_url_suggest_get_selection(wimp_selection *selection);

#endif
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/*
 * Copyright 2004, 2005 Richard Wilson <info@tinct.net>
 * Copyright 2008 John Tytgat <joty@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * General RISC OS WIMP/OS library functions (implementation).
 */

#include <assert.h>
#include <locale.h>
#include <stdbool.h>
#include <stdlib.h>
#include <string.h>
#include <stdio.h>
#include "oslib/colourtrans.h"
#include "oslib/os.h"
#include "oslib/osfile.h"
#include "oslib/wimp.h"
#include "oslib/wimpextend.h"
#include "oslib/wimpspriteop.h"

#include "utils/log.h"
#include "utils/utf8.h"

#include "riscos/gui.h"
#include "riscos/oslib_pre7.h"
#include "riscos/wimp.h"
#include "riscos/ucstables.h"


static void ro_gui_wimp_cache_furniture_sizes(wimp_w w);
static size_t ro_gui_strlen(const char *str);
static int ro_gui_strncmp(const char *s1, const char *s2, size_t len);

static wimpextend_furniture_sizes furniture_sizes;
static wimp_w furniture_window = NULL;

/**
 * Gets the horizontal scrollbar height
 *
 * \param  w  the window to read (or NULL to read a cached value)
 */
int ro_get_hscroll_height(wimp_w w)
{
	ro_gui_wimp_cache_furniture_sizes(w);
	return furniture_sizes.border_widths.y0;
}


/**
 * Gets the vertical scrollbar width
 *
 * \param  w  the window to read (or NULL to read a cached value)
 */
int ro_get_vscroll_width(wimp_w w)
{
	ro_gui_wimp_cache_furniture_sizes(w);
	return furniture_sizes.border_widths.x1;
}


/**
 * Gets the title bar height
 *
 * \param  w  the window to read (or NULL to read a cached value)
 */
int ro_get_title_height(wimp_w w)
{
	ro_gui_wimp_cache_furniture_sizes(w);
	return furniture_sizes.border_widths.y1;
}

/**
 * Caches window furniture information
 *
 * \param  w  the window to cache information from
 * \return true on success, false on error (default values cached)
 */
void ro_gui_wimp_cache_furniture_sizes(wimp_w w)
{
	os_error *error;

	if (furniture_window == w)
		return;
	furniture_window = w;
	furniture_sizes.w = w;
	furniture_sizes.border_widths.y0 = 40;
	furniture_sizes.border_widths.x1 = 40;
	error = xwimpextend_get_furniture_sizes(&furniture_sizes);
	if (error) {
		NSLOG(netsurf, INFO,
		      "xwimpextend_get_furniture_sizes: 0x%x: %s",
		      error->errnum,
		      error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}
}


/**
 * Reads a modes EIG factors.
 *
 * \param[in] mode  mode to read EIG factors for, or -1 for current
 * \param[out] xeig  The x eig value
 * \param[out] yeig  The y eig value
 * \return true on success else false. 
 */
bool ro_gui_wimp_read_eig_factors(os_mode mode, int *xeig, int *yeig)
{
	os_error *error;

	error = xos_read_mode_variable(mode, os_MODEVAR_XEIG_FACTOR, xeig, 0);
	if (error) {
		NSLOG(netsurf, INFO, "xos_read_mode_variable: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("MiscError", error->errmess);
		return false;
	}
	error = xos_read_mode_variable(mode, os_MODEVAR_YEIG_FACTOR, yeig, 0);
	if (error) {
		NSLOG(netsurf, INFO, "xos_read_mode_variable: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("MiscError", error->errmess);
		return false;
	}
	return true;
}


/**
 * Converts the supplied os_coord from OS units to pixels.
 *
 * \param  os_units  values to convert
 * \param  mode	     mode to use EIG factors for, or -1 for current
 */
void ro_convert_os_units_to_pixels(os_coord *os_units, os_mode mode)
{
	int xeig = 1, yeig = 1;

	ro_gui_wimp_read_eig_factors(mode, &xeig, &yeig);
	os_units->x = ((os_units->x + (1 << xeig) - 1) >> xeig);
	os_units->y = ((os_units->y + (1 << yeig) - 1) >> yeig);
}


/**
 * Converts the supplied os_coord from pixels to OS units.
 *
 * \param  pixels  values to convert
 * \param  mode	   mode to use EIG factors for, or -1 for current
 */
void ro_convert_pixels_to_os_units(os_coord *pixels, os_mode mode)
{
	int xeig = 1, yeig = 1;

	ro_gui_wimp_read_eig_factors(mode, &xeig, &yeig);
	pixels->x = (pixels->x << xeig);
	pixels->y = (pixels->y << yeig);
}


/**
 * Redraws an icon
 *
 * \param  w  window handle
 * \param  i  icon handle
 */

#define ro_gui_redraw_icon(w, i) xwimp_set_icon_state(w, i, 0, 0)


/**
 * Forces an icon to be redrawn entirely (ie not just updated).
 *
 * \param  w  window handle
 * \param  i  icon handle
 */
void ro_gui_force_redraw_icon(wimp_w w, wimp_i i)
{
	wimp_icon_state ic;
	os_error *error;

	/*	Get the icon data
	*/
	ic.w = w;
	ic.i = i;
	error = xwimp_get_icon_state(&ic);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_icon_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}
	error = xwimp_force_redraw(w, ic.icon.extent.x0, ic.icon.extent.y0,
			ic.icon.extent.x1, ic.icon.extent.y1);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_force_redraw: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}
}


/**
 * Read the contents of a text or sprite icon.
 *
 * \param  w  window handle
 * \param  i  icon handle
 * \return NUL terminated string in icon
 *
 * If the icon contains direct text then the returned data will
 * be invalidated by the next call to this function. Therefore,
 * all client calls to this function must either copy the string or
 * ensure that this function is not called again until they are
 * finished with the string data returned.
 *
 * \todo this doesn't do local encoding -> UTF-8 to match what is done in
 * ro_gui_set_icon_string.
 */
const char *ro_gui_get_icon_string(wimp_w w, wimp_i i)
{
	static wimp_icon_state ic;
	os_error *error;
	char *itext;

	ic.w = w;
	ic.i = i;
	error = xwimp_get_icon_state(&ic);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_icon_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return NULL;
	}
	itext = (ic.icon.flags & wimp_ICON_INDIRECTED)
			? ic.icon.data.indirected_text.text : ic.icon.data.text;
	/* Guarantee NUL termination.  */
	itext[ro_gui_strlen(itext)] = '\0';

	return itext;
}


/**
 * Set the contents of a text or sprite icon to a string.
 *
 * \param  w	 window handle
 * \param  i	 icon handle
 * \param  text  NUL terminated string (copied)
 * \param  is_utf8 When true, the given string is UTF-8 encoded and will be
 * converted to local encoding currently used by the Wimp. When false, the
 * given string is assumed to be in local encoding in use by the Wimp.
 */
void ro_gui_set_icon_string(wimp_w w, wimp_i i, const char *text, bool is_utf8)
{
	wimp_caret caret;
	wimp_icon_state ic;
	os_error *error;
	size_t old_len, new_len;
	char *local_text = NULL;
	const char *text_for_icon;
	char *dst_text;
	size_t dst_max_len;
	unsigned int button_type;

	if (is_utf8) {
		nserror err;
		/* convert text to local encoding */
		err = utf8_to_local_encoding(text, 0, &local_text);
		if (err != NSERROR_OK) {
			/* A bad encoding should never happen, so assert this */
			assert(err != NSERROR_BAD_ENCODING);
			NSLOG(netsurf, INFO, "utf8_to_enc failed");
			/* Paranoia */
			local_text = NULL;
		}
		text_for_icon = local_text ? local_text : text;
	}
	else
		text_for_icon = text;
	new_len = strlen(text_for_icon);

	/* get the icon data */
	ic.w = w;
	ic.i = i;
	error = xwimp_get_icon_state(&ic);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_icon_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		goto exit;
	}

	if (ic.icon.flags & wimp_ICON_INDIRECTED) {
		dst_text = ic.icon.data.indirected_text.text;
		dst_max_len = ic.icon.data.indirected_text.size;
	}
	else {
		dst_text = ic.icon.data.text;
		dst_max_len = sizeof(ic.icon.data.text);
	}
	old_len = ro_gui_strlen(dst_text);
	assert(old_len < dst_max_len);

	/* check that the existing text is not the same as the updated text
	 * to stop flicker */
	if (dst_max_len) {
		if (!ro_gui_strncmp(dst_text, text_for_icon, dst_max_len))
			goto exit;

		/* copy the text across */
		strncpy(dst_text, text_for_icon, dst_max_len - 1);
		dst_text[dst_max_len - 1] = '\0';

		/* handle the caret being in the icon */
		button_type = (ic.icon.flags & wimp_ICON_BUTTON_TYPE)
				>> wimp_ICON_BUTTON_TYPE_SHIFT;
		if ((button_type == wimp_BUTTON_WRITABLE) ||
				(button_type == wimp_BUTTON_WRITE_CLICK_DRAG)) {
			error = xwimp_get_caret_position(&caret);
			if (error) {
				NSLOG(netsurf, INFO,
				      "xwimp_get_caret_position: 0x%x: %s",
				      error->errnum,
				      error->errmess);
				ro_warn_user("WimpError", error->errmess);
				goto exit;
			}
			if ((caret.w == w) && (caret.i == i)) {
				if ((size_t)caret.index > new_len
						|| (size_t)caret.index == old_len)
					caret.index = new_len;
				error = xwimp_set_caret_position(w, i, caret.pos.x,
						caret.pos.y, -1, caret.index);
				if (error) {
					NSLOG(netsurf, INFO,
					      "xwimp_set_caret_position: 0x%x: %s",
					      error->errnum,
					      error->errmess);
					ro_warn_user("WimpError", error->errmess);
				}
			}
		}
		ro_gui_redraw_icon(w, i);
	}

exit:
	free(local_text);
}


/**
 * Set the contents of an icon to a number.
 *
 * \param  w	  window handle
 * \param  i	  icon handle
 * \param  value  value
 */
void ro_gui_set_icon_integer(wimp_w w, wimp_i i, int value)
{
	char buffer[20]; // Big enough for 64-bit int

	sprintf(buffer, "%d", value);

	ro_gui_set_icon_string(w, i, buffer, true);
}


/**
 * Set the contents of an icon to a number.
 *
 * \param w  window handle
 * \param i  icon handle
 * \param value  value to use in icon.
 * \param decimal_places The number of decimal places to use.
 */
void ro_gui_set_icon_decimal(wimp_w w, wimp_i i, int value, int decimal_places)
{
	char buffer[20]; // Big enough for 64-bit int

	switch (decimal_places) {
		case 0:
			sprintf(buffer, "%d", value);
			break;
		case 1:
			sprintf(buffer, "%.1f", (float)value / 10);
			break;
		case 2:
			sprintf(buffer, "%.2f", (float)value / 100);
			break;
		default:
			assert(!"Unsupported decimal format");
			break;
	}

	ro_gui_set_icon_string(w, i, buffer, true);
}


/**
 * Get the contents of an icon as a number.
 *
 * \param w  window handle
 * \param i  icon handle
 * \param decimal_places  number of places to show.
 * \return value used.
 */
int ro_gui_get_icon_decimal(wimp_w w, wimp_i i, int decimal_places)
{
	double value;
	int multiple = 1;

	for (; decimal_places > 0; decimal_places--)
		multiple *= 10;

	value = atof(ro_gui_get_icon_string(w, i)) * multiple;

	return (int)value;
}


/**
 * Set the selected state of an icon.
 *
 * \param  w	 window handle
 * \param  i	 icon handle
 * \param  state selected state
 */
void ro_gui_set_icon_selected_state(wimp_w w, wimp_i i, bool state)
{
	os_error *error;
	if (ro_gui_get_icon_selected_state(w, i) == state) return;
	error = xwimp_set_icon_state(w, i,
			(state ? wimp_ICON_SELECTED : 0), wimp_ICON_SELECTED);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_set_icon_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}
}

/**
 * Gets the selected state of an icon.
 *
 * \param  w	 window handle
 * \param  i	 icon handle
 */
bool ro_gui_get_icon_selected_state(wimp_w w, wimp_i i)
{
	os_error *error;
	wimp_icon_state ic;
	ic.w = w;
	ic.i = i;
	error = xwimp_get_icon_state(&ic);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_icon_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return false;
	}
	return ((ic.icon.flags & wimp_ICON_SELECTED) != 0);
}


/**
 * Set the shaded state of an icon.
 *
 * \param  w	 window handle
 * \param  i	 icon handle
 * \param  state shaded state
 */
void ro_gui_set_icon_shaded_state(wimp_w w, wimp_i i, bool state)
{
	wimp_caret caret;
	os_error *error;

	/* update the state */
	if (ro_gui_get_icon_shaded_state(w, i) == state)
		return;
	error = xwimp_set_icon_state(w, i,
			(state ? wimp_ICON_SHADED : 0), wimp_ICON_SHADED);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_icon_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}
	if (!state)
		return;

	/* ensure the caret is not in a shaded icon */
	error = xwimp_get_caret_position(&caret);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_caret_position: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}
	if ((caret.w != w) || (caret.i != i))
		return;
	/* move the caret to the first avaiable writable */
	if (ro_gui_set_caret_first(w))
		return;
	/* lose the caret */
	error = xwimp_set_caret_position((wimp_w)-1, (wimp_i)-1, -1, -1, -1, -1);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_set_caret_position: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}
}


/**
 * Gets the shaded state of an icon.
 *
 * \param  w	 window handle
 * \param  i	 icon handle
 */
bool ro_gui_get_icon_shaded_state(wimp_w w, wimp_i i)
{
	wimp_icon_state ic;
	ic.w = w;
	ic.i = i;
	xwimp_get_icon_state(&ic);
	return (ic.icon.flags & wimp_ICON_SHADED) != 0;
}


/**
 * Set the deleted state of an icon.
 *
 * \param  w	 window handle
 * \param  i	 icon handle
 * \param  state shaded state
 */
void ro_gui_set_icon_deleted_state(wimp_w w, wimp_i i, bool state)
{
	wimp_caret caret;
	os_error *error;

	/* update the state */
	if (ro_gui_get_icon_deleted_state(w, i) == state)
		return;
	error = xwimp_set_icon_state(w, i,
			(state ? wimp_ICON_DELETED : 0), wimp_ICON_DELETED);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_icon_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}
	if (!state)
		return;

	/* ensure the caret is not in a shaded icon */
	error = xwimp_get_caret_position(&caret);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_caret_position: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}
	if ((caret.w != w) || (caret.i != i))
		return;
	/* move the caret to the first avaiable writable */
	if (ro_gui_set_caret_first(w))
		return;
	/* lose the caret */
	error = xwimp_set_caret_position((wimp_w)-1, (wimp_i)-1, -1, -1, -1, -1);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_set_caret_position: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}
}


/**
 * Gets the deleted state of an icon.
 *
 * \param  w	 window handle
 * \param  i	 icon handle
 */
bool ro_gui_get_icon_deleted_state(wimp_w w, wimp_i i)
{
	wimp_icon_state ic;
	ic.w = w;
	ic.i = i;
	xwimp_get_icon_state(&ic);
	return (ic.icon.flags & wimp_ICON_DELETED) != 0;
}


/**
 * Set the button type of an icon.
 *
 * \param  w	window handle
 * \param  i	icon handle
 * \param  type button type
 */
void ro_gui_set_icon_button_type(wimp_w w, wimp_i i, int type)
{
	os_error *error;
	error = xwimp_set_icon_state(w, i, wimp_ICON_BUTTON_TYPE,
			(type << wimp_ICON_BUTTON_TYPE_SHIFT));
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_set_icon_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}
}


/**
 * Set an icon's sprite
 *
 * \param  w	window handle
 * \param  i	icon handle
 * \param  area sprite area containing sprite
 * \param  name name of sprite in area (in local encoding)
 */
void ro_gui_set_icon_sprite(wimp_w w, wimp_i i, osspriteop_area *area,
		const char *name)
{
	wimp_icon_state ic;
	os_error *error;

	/* get the icon data */
	ic.w = w;
	ic.i = i;
	error = xwimp_get_icon_state(&ic);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_icon_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}

	/* copy the name across */
	if (ic.icon.data.indirected_text.size) {
		strncpy(ic.icon.data.indirected_text.text, name,
			(unsigned int)ic.icon.data.indirected_text.size - 1);
		ic.icon.data.indirected_text.text[
				ic.icon.data.indirected_text.size - 1] = '\0';
	}

	ic.icon.data.indirected_sprite.area = area;

	ro_gui_redraw_icon(w, i);
}


/**
 * Set a window title
 *
 * \param  w	 window handle
 * \param  text  new title (copied)
 */
void ro_gui_set_window_title(wimp_w w, const char *text)
{
	wimp_window_info_base window;
	os_error *error;
	char *title_local_enc;
	nserror err;

	/*	Get the window details
	*/
	window.w = w;
	error = xwimp_get_window_info_header_only((wimp_window_info *)&window);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_info: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}

	/* convert text to local encoding */
	err = utf8_to_local_encoding(text, 0, &title_local_enc);
	if (err != NSERROR_OK) {
		/* A bad encoding should never happen,
		 * so assert this */
		assert(err != NSERROR_BAD_ENCODING);
		NSLOG(netsurf, INFO, "utf8_to_enc failed");
		return;
	}

	/*	Set the title string
	*/
	strncpy(window.title_data.indirected_text.text, title_local_enc,
			(unsigned int)window.title_data.indirected_text.size
					- 1);
	window.title_data.indirected_text.text[
			window.title_data.indirected_text.size - 1] = '\0';

	/*	Redraw accordingly
	*/
	error = xwimp_force_redraw_title(w);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_force_redraw_title: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}

	free(title_local_enc);
}


/**
 * Places the caret in the first available icon
 *
 * \param w the window to place the caret in
 * \return true if the caret was placed, false otherwise
 */
bool ro_gui_set_caret_first(wimp_w w)
{
	int icon, b;
	wimp_window_state win_state;
	wimp_window_info_base window;
	wimp_icon_state state;
	os_error *error;

	/* check the window is open */
	win_state.w = w;
	error = xwimp_get_window_state(&win_state);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return false;
	}
	if (!(win_state.flags & wimp_WINDOW_OPEN))
		return false;

	/* get the window details for the icon count */
	window.w = w;
	error = xwimp_get_window_info_header_only((wimp_window_info *)&window);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_info: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return false;
	}

	/* work through all the icons */
	state.w = w;
	for (icon = 0; icon < window.icon_count; icon++) {
		state.i = icon;
		error = xwimp_get_icon_state(&state);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xwimp_get_icon_state: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			ro_warn_user("WimpError", error->errmess);
			return false;
		}

		/* ignore if it's shaded or not writable */
		if (state.icon.flags & wimp_ICON_SHADED)
			continue;
		b = (state.icon.flags >> wimp_ICON_BUTTON_TYPE_SHIFT) & 0xf;
		if ((b != wimp_BUTTON_WRITE_CLICK_DRAG) &&
				(b != wimp_BUTTON_WRITABLE))
			continue;

		/* move the caret */
		error = xwimp_set_caret_position(w, icon, 0, 0, -1,
				strlen(state.icon.data.indirected_text.text));
		if (error) {
			NSLOG(netsurf, INFO,
			      "xwimp_set_caret_position: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			ro_warn_user("WimpError", error->errmess);
		}
		return true;
	}
	return false;
}


/**
 * Load a sprite file into memory.
 *
 * \param  pathname  file to load
 * \return  sprite area, or 0 on memory exhaustion or error and error reported
 */

osspriteop_area *ro_gui_load_sprite_file(const char *pathname)
{
	int len;
	fileswitch_object_type obj_type;
	osspriteop_area *area;
	os_error *error;

	error = xosfile_read_stamped_no_path(pathname,
			&obj_type, 0, 0, &len, 0, 0);
	if (error) {
		NSLOG(netsurf, INFO,
		      "xosfile_read_stamped_no_path: 0x%x: %s",
		      error->errnum,
		      error->errmess);
		ro_warn_user("MiscError", error->errmess);
		return 0;
	}
	if (obj_type != fileswitch_IS_FILE) {
		ro_warn_user("FileError", pathname);
		return 0;
	}

	area = malloc(len + 4);
	if (!area) {
		ro_warn_user("NoMemory", 0);
		return 0;
	}

	area->size = len + 4;
	area->sprite_count = 0;
	area->first = 16;
	area->used = 16;

	error = xosspriteop_load_sprite_file(osspriteop_USER_AREA,
			area, pathname);
	if (error) {
		NSLOG(netsurf, INFO,
		      "xosspriteop_load_sprite_file: 0x%x: %s",
		      error->errnum,
		      error->errmess);
		ro_warn_user("MiscError", error->errmess);
		free(area);
		return 0;
	}

	return area;
}


/**
 * Check if a sprite is present in the Wimp sprite pool.
 *
 * \param  sprite  name of sprite
 * \return  true if the sprite is present
 */

bool ro_gui_wimp_sprite_exists(const char *sprite)
{
	static char last_sprite_found[16];
	os_error *error;

	/* make repeated calls fast */
	if (!strncmp(sprite, last_sprite_found, sizeof(last_sprite_found)))
		return true;

	/* fallback if not known to exist */
	error = xwimpspriteop_select_sprite(sprite, 0);
	if (error) {
		if (error->errnum != error_SPRITE_OP_DOESNT_EXIST) {
			NSLOG(netsurf, INFO,
			      "xwimpspriteop_select_sprite: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			ro_warn_user("MiscError", error->errmess);
		}
		return false;
	}
  	snprintf(last_sprite_found, sizeof(last_sprite_found), sprite);
	return true;
}


/**
 * Locate a sprite in the Wimp sprite pool, returning a pointer to it.
 *
 * \param  name	   sprite name
 * \param  sprite  receives pointer to sprite if found
 * \return error ptr iff not found
 */

os_error *ro_gui_wimp_get_sprite(const char *name, osspriteop_header **sprite)
{
	osspriteop_area *rom_base, *ram_base;
	os_error *error;

	error = xwimp_base_of_sprites(&rom_base, &ram_base);
	if (error) return error;

	error = xosspriteop_select_sprite(osspriteop_USER_AREA,
			ram_base, (osspriteop_id)name, sprite);

	if (error && error->errnum == error_SPRITE_OP_DOESNT_EXIST)
		error = xosspriteop_select_sprite(osspriteop_USER_AREA,
				rom_base, (osspriteop_id)name, sprite);

	return error;
}


/**
 * Get the dimensions of a sprite
 *
 * \param *area			The sprite area to use.
 * \param *sprite		Pointer to the sprite name.
 * \param *width		Return the sprite width.
 * \param *height		Return the sprite height.
 * \return			true if successful; else false.
 */

bool ro_gui_wimp_get_sprite_dimensions(osspriteop_area *area, char *sprite,
		int *width, int *height)
{
	os_error			*error = NULL;
	os_mode				mode;
	os_coord			dimensions;

	dimensions.x = 0;
	dimensions.y = 0;

	if (area != (osspriteop_area *) -1)
		error = xosspriteop_read_sprite_info(osspriteop_USER_AREA,
				area, (osspriteop_id) sprite,
				&dimensions.x, &dimensions.y, 0, &mode);

	if (error != NULL || area == (osspriteop_area *) -1)
		error = xwimpspriteop_read_sprite_info(sprite,
				&dimensions.x, &dimensions.y, 0, &mode);

	if (error == NULL) {
		ro_convert_pixels_to_os_units(&dimensions, mode);
		if (width != NULL)
			*width = dimensions.x;
		if (height != NULL)
			*height = dimensions.y;
	} else if (error->errnum != error_SPRITE_OP_DOESNT_EXIST) {
		NSLOG(netsurf, INFO,
		      "xosspriteop_read_sprite_info: 0x%x: %s",
		      error->errnum,
		      error->errmess);
		ro_warn_user("MiscError", error->errmess);
		return false;
	}

	return true;
}


/**
 * Performs simple user redraw for a window.
 *
 * \param redraw  wimp draw 
 * \param user_fill  whether to fill the redraw area
 * \param user_colour  the colour to use when filling
 */

void ro_gui_user_redraw(wimp_draw *redraw, bool user_fill,
		os_colour user_colour)
{
	os_error *error;
	osbool more;

	error = xwimp_redraw_window(redraw, &more);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_redraw_window: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}
	while (more) {
		if (user_fill) {
			error = xcolourtrans_set_gcol(user_colour,
					colourtrans_SET_BG_GCOL,
					os_ACTION_OVERWRITE, 0, 0);
			if (error) {
				NSLOG(netsurf, INFO,
				      "xcolourtrans_set_gcol: 0x%x: %s",
				      error->errnum,
				      error->errmess);
				ro_warn_user("MiscError", error->errmess);
			}
			os_clg();
		}
		error = xwimp_get_rectangle(redraw, &more);
		if (error) {
			NSLOG(netsurf, INFO, "xwimp_get_rectangle: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("WimpError", error->errmess);
			return;
		}
	}
}


/**
 * Sets whether a piece of window furniture is present for a window.
 *
 * \param  w	     the window to modify
 * \param  bic_mask  the furniture flags to clear
 * \param  xor_mask  the furniture flags to toggle
 */
void ro_gui_wimp_update_window_furniture(wimp_w w, wimp_window_flags bic_mask,
		wimp_window_flags xor_mask)
{
	wimp_window_state state;
	wimp_w parent;
	bits linkage;
	os_error *error;
	bool open;

	state.w = w;
	error = xwimp_get_window_state_and_nesting(&state, &parent, &linkage);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}

	open = state.flags & wimp_WINDOW_OPEN;
	state.flags &= ~(63 << 16); /* clear bits 16-21 */
	state.flags &= ~bic_mask;
	state.flags ^= xor_mask;
	if (!open)
		state.next = wimp_HIDDEN;
	error = xwimp_open_window_nested_with_flags(&state, parent, linkage);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_open_window: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}

	if (!open) {
		error = xwimp_close_window(w);
		if (error) {
			NSLOG(netsurf, INFO, "xwimp_close_window: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("WimpError", error->errmess);
			return;
		}
	}
}


/**
 * Checks whether a piece of window furniture is present for a window.
 *
 * \param  w	     the window to modify
 * \param  mask	     the furniture flags to check
 */
bool ro_gui_wimp_check_window_furniture(wimp_w w, wimp_window_flags mask)
{
	wimp_window_state state;
	os_error *error;

	state.w = w;
	error = xwimp_get_window_state(&state);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return false;
	}
	return state.flags & mask;
}

/**
 * RO GUI-specific strlen, for control character terminated strings
 *
 * \param str  The string to measure the length of
 * \return The length of the string
 */
size_t ro_gui_strlen(const char *str)
{
	const char *str_begin;

	if (str == NULL)
		return 0;

	for (str_begin = str; *str++ >= ' '; /* */)
		/* */;

	return str - str_begin - 1;
}

/**
 * RO GUI-specific strncmp, for control character terminated strings
 *
 * \param s1 The first string for comparison
 * \param s2 The second string for comparison
 * \param len Maximum number of bytes to be checked
 * \return 0 for equal strings up to len bytes; pos for s1 being bigger than
 * s2; neg for s1 being smaller than s2.
 */
int ro_gui_strncmp(const char *s1, const char *s2, size_t len)
{
	while (len--) {
		char c1 = *s1++;
		char c2 = *s2++;
		if (c1 < ' ' || c2 < ' ')
			return (c1 < ' ' ? 0 : c1) - (c2 < ' ' ? 0 : c2);
		int diff = c1 - c2;
		if (diff)
			return diff;
	}
	return 0;
}


/**
 * Generic window scroll event handler.
 *
 * \param  *scroll		Pointer to Scroll Event block.
 */

void ro_gui_scroll(wimp_scroll *scroll)
{
	os_error	*error;
	int		x = scroll->visible.x1 - scroll->visible.x0 - 32;
	int		y = scroll->visible.y1 - scroll->visible.y0 - 32;

	switch (scroll->xmin) {
	case wimp_SCROLL_PAGE_LEFT:
		scroll->xscroll -= x;
		break;
	case wimp_SCROLL_COLUMN_LEFT:
		scroll->xscroll -= 100;
		break;
	case wimp_SCROLL_COLUMN_RIGHT:
		scroll->xscroll += 100;
		break;
	case wimp_SCROLL_PAGE_RIGHT:
		scroll->xscroll += x;
		break;
	default:
		scroll->xscroll += (x * (scroll->xmin>>2)) >> 2;
		break;
	}

	switch (scroll->ymin) {
	case wimp_SCROLL_PAGE_UP:
		scroll->yscroll += y;
		break;
	case wimp_SCROLL_LINE_UP:
		scroll->yscroll += 100;
		break;
	case wimp_SCROLL_LINE_DOWN:
		scroll->yscroll -= 100;
		break;
	case wimp_SCROLL_PAGE_DOWN:
		scroll->yscroll -= y;
		break;
	default:
		scroll->yscroll += (y * (scroll->ymin>>2)) >> 2;
		break;
	}

	error = xwimp_open_window((wimp_open *) scroll);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_open_window: 0x%x: %s",
		      error->errnum, error->errmess);
	}
}








netsurf-vince/pdf/frontends/riscos/wimp.h

/*
 * Copyright 2004 Richard Wilson <not_ginger_matt@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * General RISC OS WIMP/OS library functions (interface).
 */


#ifndef _NETSURF_RISCOS_WIMP_H_
#define _NETSURF_RISCOS_WIMP_H_

#include <assert.h>
#include <stdbool.h>
#include <stdlib.h>
#include <stdio.h>
#include <string.h>
#include "oslib/os.h"
#include "oslib/wimp.h"
#include "rufl.h"


int ro_get_hscroll_height(wimp_w w);
int ro_get_vscroll_width(wimp_w w);
int ro_get_title_height(wimp_w w);
bool ro_gui_wimp_read_eig_factors(os_mode mode, int *xeig, int *yeig);
void ro_convert_os_units_to_pixels(os_coord *os_units, os_mode mode);
void ro_convert_pixels_to_os_units(os_coord *pixels, os_mode mode);

#define ro_gui_redraw_icon(w, i) xwimp_set_icon_state(w, i, 0, 0)
void ro_gui_force_redraw_icon(wimp_w w, wimp_i i);
const char *ro_gui_get_icon_string(wimp_w w, wimp_i i);
void ro_gui_set_icon_string(wimp_w w, wimp_i i, const char *text, bool is_utf8);

void ro_gui_set_icon_integer(wimp_w w, wimp_i i, int value);
void ro_gui_set_icon_decimal(wimp_w w, wimp_i i, int value, int decimal_places);
int ro_gui_get_icon_decimal(wimp_w w, wimp_i i, int decimal_places);

void ro_gui_set_icon_selected_state(wimp_w w, wimp_i i, bool state);
bool ro_gui_get_icon_selected_state(wimp_w w, wimp_i i);
void ro_gui_set_icon_shaded_state(wimp_w w, wimp_i i, bool state);
bool ro_gui_get_icon_shaded_state(wimp_w w, wimp_i i);
void ro_gui_set_icon_deleted_state(wimp_w w, wimp_i i, bool state);
bool ro_gui_get_icon_deleted_state(wimp_w w, wimp_i i);
void ro_gui_set_icon_button_type(wimp_w w, wimp_i i, int type);
void ro_gui_set_icon_sprite(wimp_w w, wimp_i i, osspriteop_area *area,
		const char *name);
void ro_gui_set_window_title(wimp_w w, const char *title);
bool ro_gui_set_caret_first(wimp_w w);
void ro_gui_open_window_centre(wimp_w parent, wimp_w child);

osspriteop_area *ro_gui_load_sprite_file(const char *pathname);
bool ro_gui_wimp_sprite_exists(const char *sprite);
os_error *ro_gui_wimp_get_sprite(const char *name, osspriteop_header **sprite);
bool ro_gui_wimp_get_sprite_dimensions(osspriteop_area *area, char *sprite,
		int *width, int *height);

wimp_w ro_gui_set_window_background_colour(wimp_w window, wimp_colour background);
void ro_gui_set_icon_colours(wimp_w window, wimp_i icon,
		wimp_colour foreground, wimp_colour background);
void ro_gui_user_redraw(wimp_draw *redraw, bool user_fill, os_colour user_colour);
void ro_gui_wimp_update_window_furniture(wimp_w w, wimp_window_flags bic_mask,
		wimp_window_flags xor_mask);
bool ro_gui_wimp_check_window_furniture(wimp_w w, wimp_window_flags mask);

void ro_gui_scroll(wimp_scroll *scroll);

#endif








netsurf-vince/pdf/frontends/riscos/wimp_event.c

/*
 * Copyright 2005 Richard Wilson <info@tinct.net>
 * Copyright 2010, 2011 Stephen Fryatt <stevef@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Automated RISC OS WIMP event handling (implementation).
 */

#include <assert.h>
#include <inttypes.h>
#include <stdbool.h>
#include <stdlib.h>
#include <stdio.h>
#include <string.h>
#include "oslib/os.h"
#include "oslib/osbyte.h"
#include "oslib/serviceinternational.h"
#include "oslib/wimp.h"

#include "utils/log.h"

#include "riscos/gui.h"
#include "riscos/dialog.h"
#include "riscos/menus.h"
#include "riscos/ucstables.h"
#include "riscos/wimp.h"
#include "riscos/wimp_event.h"
#include "riscos/wimputils.h"

#define WIN_HASH_SIZE 32
#define WIN_HASH(w) (((unsigned)(w) >> 5) % WIN_HASH_SIZE)

typedef enum {
	EVENT_NUMERIC_FIELD,
	EVENT_TEXT_FIELD,
	EVENT_UP_ARROW,
	EVENT_DOWN_ARROW,
	EVENT_MENU_GRIGHT,
	EVENT_CHECKBOX,
	EVENT_RADIO,
	EVENT_BUTTON,
	EVENT_CANCEL,
	EVENT_OK
} event_type;

struct event_data_numeric_field {
	int stepping;
	int min;
	int max;
	int decimal_places;
};

struct event_data_menu_gright {
	wimp_i field;
	wimp_menu *menu;
};

struct icon_event {
	event_type type;
	wimp_i i;
	union {
		struct event_data_numeric_field numeric_field;
		struct event_data_menu_gright menu_gright;
		wimp_i linked_icon;
		int radio_group;
		void (*callback)(wimp_pointer *pointer);
	} data;
	union {
		char *textual;
		bool boolean;
	} previous_value;
	bool previous_shaded;
	struct icon_event *next;
};

struct event_window {
	wimp_w w;
	bool (*ok_click)(wimp_w w);
	bool (*mouse_click)(wimp_pointer *pointer);
	bool (*keypress)(wimp_key *key);
	void (*open_window)(wimp_open *open);
	void (*close_window)(wimp_w w);
	void (*redraw_window)(wimp_draw *redraw);
	void (*scroll_window)(wimp_scroll *scroll);
	void (*entering_window)(wimp_entering *entering);
	bool (*menu_prepare)(wimp_w w, wimp_i i, wimp_menu *m,
			wimp_pointer *p);
	bool (*menu_selection)(wimp_w w, wimp_i i, wimp_menu *m,
			wimp_selection *s, menu_action a);
	void (*menu_warning)(wimp_w w, wimp_i i, wimp_menu *m,
			wimp_selection *s, menu_action a);
	void (*menu_close)(wimp_w w, wimp_i i, wimp_menu *m);
	wimp_menu *window_menu;
	bool window_menu_auto;
	bool window_menu_iconbar;
	const char *help_prefix;
	const char *(*get_help_suffix)(wimp_w w, wimp_i i, os_coord *pos,
			wimp_mouse_state buttons);
	void *user_data;
	struct icon_event *first;
	struct event_window *next;
	int max_radio_group;
};

static void ro_gui_wimp_event_ok_click(struct event_window *window,
		wimp_mouse_state state);
static struct event_window *ro_gui_wimp_event_get_window(wimp_w w);
static struct event_window *ro_gui_wimp_event_find_window(wimp_w w);
static struct icon_event *ro_gui_wimp_event_get_event(wimp_w w, wimp_i i,
		event_type type);
static void ro_gui_wimp_event_prepare_gright_menu(wimp_w w, struct icon_event *event);
static struct event_window *ro_gui_wimp_event_remove_window(wimp_w w);

static struct event_window *ro_gui_wimp_event_windows[WIN_HASH_SIZE];

static wimp_w ro_gui_wimp_event_submenu;

/**
 * Memorises the current state of any registered components in a window.
 *
 * \param w	the window to memorise
 * \return true on success, false on memory exhaustion or for an unknown window
 */
bool ro_gui_wimp_event_memorise(wimp_w w)
{
	struct event_window *window;
	struct icon_event *event;
	bool error = false;

	window = ro_gui_wimp_event_find_window(w);
	if (!window)
		return false;

	for (event = window->first; event; event = event->next) {
		switch (event->type) {
			case EVENT_NUMERIC_FIELD:
			case EVENT_TEXT_FIELD:
				if (event->previous_value.textual)
					free(event->previous_value.textual);
				event->previous_value.textual = strdup(
					ro_gui_get_icon_string(window->w, event->i));
				if (!event->previous_value.textual) {
					error = true;
					NSLOG(netsurf, INFO,
					      "Unable to store state for icon %i",
					      event->i);
				}
				break;
			case EVENT_CHECKBOX:
			case EVENT_RADIO:
				event->previous_value.boolean =
					ro_gui_get_icon_selected_state(window->w, event->i);
				break;
			default:
				break;
		}
		if (event->type != EVENT_MENU_GRIGHT)
			event->previous_shaded = ro_gui_get_icon_shaded_state(window->w,
					event->i);
	}
	return !error;
}


/**
 * Restore the state of any registered components in a window to their memorised state.
 *
 * \param w	the window to restore
 * \return true on success, false for an unknown window
 */
bool ro_gui_wimp_event_restore(wimp_w w)
{
	struct event_window *window;
	struct icon_event *event;

	window = ro_gui_wimp_event_find_window(w);
	if (!window)
		return false;

	for (event = window->first; event; event = event->next) {
		switch (event->type) {
			case EVENT_NUMERIC_FIELD:
			case EVENT_TEXT_FIELD:
				if (event->previous_value.textual)
					ro_gui_set_icon_string(window->w, event->i,
						event->previous_value.textual, true);
				break;
			case EVENT_CHECKBOX:
			case EVENT_RADIO:
				ro_gui_set_icon_selected_state(window->w, event->i,
					event->previous_value.boolean);
				break;
			default:
				break;
		}
		if (event->type != EVENT_MENU_GRIGHT)
			ro_gui_set_icon_shaded_state(window->w, event->i,
					event->previous_shaded);
	}
	return true;
}


/**
 * Ensures all values are within pre-determined boundaries.
 *
 * \param w	the window to memorise
 * \return true on success, false for an unknown window
 */
bool ro_gui_wimp_event_validate(wimp_w w)
{
	struct event_window *window;
	struct icon_event *event;
	int value;

	window = ro_gui_wimp_event_find_window(w);
	if (!window)
		return false;

	for (event = window->first; event; event = event->next) {
		switch (event->type) {
			case EVENT_NUMERIC_FIELD:
				value = ro_gui_get_icon_decimal(window->w, event->i,
						event->data.numeric_field.decimal_places);
				if (value < event->data.numeric_field.min)
					value = event->data.numeric_field.min;
				else if (value > event->data.numeric_field.max)
					value = event->data.numeric_field.max;
				ro_gui_set_icon_decimal(window->w, event->i, value,
						event->data.numeric_field.decimal_places);
				break;
			default:
				break;
		}
	}
	return true;
}

/**
 * Transfer event data from one window to another. This can be used as an
 * alternative to ro_gui_wimp_event_finalise() and re-registering, if
 * events need to continue across a change of window handle.
 *
 * All aspects of the registered events MUST remain the same in the new
 * window!
 *
 * \param from		The current window, which is to be deleted.
 * \param to		The window to which the events should transfer.
 * \return		true on success; false for an unknown window.
 */

bool ro_gui_wimp_event_transfer(wimp_w from, wimp_w to)
{
	struct event_window	*window;
	int			h;

	NSLOG(netsurf, INFO,
	      "Transferring all events from window 0x%x to window 0x%x",
	      (unsigned int)from,
	      (unsigned int)to);

	window = ro_gui_wimp_event_remove_window(from);
	if (window == NULL || window->w != from)
		return false;

	h = WIN_HASH(to);
	window->w = to;
	window->next = ro_gui_wimp_event_windows[h];
	ro_gui_wimp_event_windows[h] = window;

	ro_gui_menu_window_changed(from, to);

	return true;
}

/**
 * Free any resources associated with a window.
 *
 * \param w	the window to free resources for
 */
void ro_gui_wimp_event_finalise(wimp_w w)
{
	struct event_window *window;
	struct icon_event *event;

	NSLOG(netsurf, INFO, "Removing all events for window 0x%x",
	      (unsigned int)w);
	window = ro_gui_wimp_event_remove_window(w);
	if (!window)
		return;

	while (window->first) {
		event = window->first;
		window->first = event->next;
		switch (event->type) {
			case EVENT_NUMERIC_FIELD:
			case EVENT_TEXT_FIELD:
				if (event->previous_value.textual)
					free(event->previous_value.textual);
				event->previous_value.textual = NULL;
				break;
			default:
				break;
		}
		free(event);
	}
	free(window);
	return;
}


/**
 * Free any resources associated with a specific icon in a window.
 *
 * \param w		The window containing the icon.
 * \param i		The icon to free resources for.
 */

void ro_gui_wimp_event_deregister(wimp_w w, wimp_i i)
{
	struct event_window	*window;
	struct icon_event	*event, *parent, *child;

	NSLOG(netsurf, INFO, "Removing all events for window 0x%x, icon %d",
	      (unsigned int)w, (int)i);
	window = ro_gui_wimp_event_get_window(w);
	if (!window)
		return;

	/* Remove any events that apply to the given icon. */

	event = window->first;
	parent = NULL;

	while (event != NULL) {
		child = event->next;

		if (event->i == i) {
			NSLOG(netsurf, INFO, "Removing event 0x%x",
			      (unsigned int)event);

			if (parent == NULL)
				window->first = child;
			else
				parent->next = child;

			switch (event->type) {
			case EVENT_NUMERIC_FIELD:
			case EVENT_TEXT_FIELD:
				if (event->previous_value.textual)
					free(event->previous_value.textual);
				event->previous_value.textual = NULL;
				break;
			default:
				break;
			}

			free(event);
		} else {
			parent = event;
		}

		event = child;
	}
}


/**
 * Set the associated help prefix for a given window.
 *
 * \param w		the window to get the prefix for
 * \param help_prefix	the prefix to associate with the window (used directly)
 * \return true on success, or NULL for memory exhaustion
 */
bool ro_gui_wimp_event_set_help_prefix(wimp_w w, const char *help_prefix)
{
	struct event_window *window;

	window = ro_gui_wimp_event_get_window(w);
	if (!window)
		return false;
	window->help_prefix = help_prefix;
	return true;
}


/**
 * Get the associated help prefix.
 *
 * \param w	the window to get the prefix for
 * \return the associated prefix, or NULL
 */
const char *ro_gui_wimp_event_get_help_prefix(wimp_w w)
{
	struct event_window *window;

	window = ro_gui_wimp_event_find_window(w);
	if (window)
		return window->help_prefix;
	return NULL;
}


/**
 * Register a handler to decode help suffixes for a given window.
 *
 */

bool ro_gui_wimp_event_register_help_suffix(wimp_w w,
		const char *(*get_help_suffix)(wimp_w w, wimp_i i,
			os_coord *pos, wimp_mouse_state buttons))
{
	struct event_window *window;

	window = ro_gui_wimp_event_get_window(w);
	if (!window)
		return false;
	window->get_help_suffix = get_help_suffix;
	return true;
}


/**
 * Get the associated help suffix.
 *
 * \param w  The window to get the suffix for
 * \param i  The icon
 * \param pos The os coordinates
 * \param buttons The button state.
 * \return The associated prefix, or NULL
 */

const char *ro_gui_wimp_event_get_help_suffix(wimp_w w, wimp_i i,
		os_coord *pos, wimp_mouse_state buttons)
{
	struct event_window *window;

	window = ro_gui_wimp_event_find_window(w);
	if (window == NULL || window->get_help_suffix == NULL)
		return NULL;

	return window->get_help_suffix(w, i, pos, buttons);
}


/**
 * Sets the user data associated with a window.
 *
 * \param w	the window to associate the data with
 * \param user	the data to associate
 */
bool ro_gui_wimp_event_set_user_data(wimp_w w, void *user)
{
	struct event_window *window;

	window = ro_gui_wimp_event_get_window(w);
	if (!window)
		return false;
	window->user_data = user;
	return true;

}


/**
 * Gets the user data associated with a window.
 *
 * \param w	the window to retrieve the data for
 * \return the associated data, or NULL
 */
void *ro_gui_wimp_event_get_user_data(wimp_w w)
{
	struct event_window *window;

	window = ro_gui_wimp_event_find_window(w);
	if (window)
		return window->user_data;
	return NULL;
}


/**
 * Handles a menu selection event.
 *
 * (At present, this is tied to being called from menus.c and relies on that
 * module decoding the menu into an action code.  If menus.c loses its
 * menu handling in the future, such decoding might need to move here.)
 *
 * The order of execution is:
 *
 * 1. Try to match the menu to a pop-up menu.  If successful, handle it as
 *    this.
 * 2. Try to match the menu to a window menu.  If successful, pass control to
 *    the menu's registered _select handler.
 * 3. Return event as unhandled.
 *
 * \param w		the window to owning the menu
 * \param i		the icon owning the menu
 * \param menu		the menu that has been selected
 * \param selection	the selection information
 * \param action	the menu action info from menus.c
 * \return		true if the menu is OK for an Adjust re-open;
 *			else false.
 */
bool ro_gui_wimp_event_menu_selection(wimp_w w, wimp_i i, wimp_menu *menu,
		wimp_selection *selection, menu_action action)
{
	struct event_window *window;
	struct icon_event *event;
	wimp_menu_entry *menu_entry;
	wimp_key key;
	os_error *error;
	wimp_caret caret;
	wimp_icon_state ic;
	unsigned int button_type;
	bool prepared;

	window = ro_gui_wimp_event_find_window(w);
	if (window == NULL)
		return false;

	/* Start by looking for an icon event that matches.  If there isn't one,
	 * then return details for an unconnected menu.  It's up to the
	 * event recipient to sort out if this is a window menu or not, based
	 * on the menu handle passed back.
	 */

	for (event = window->first; event; event = event->next)
		if ((event->type == EVENT_MENU_GRIGHT) && (event->i == i))
			break;
	if (!event) {
		if (window->menu_selection)
			window->menu_selection(window->w, wimp_ICON_WINDOW,
					menu, selection, action);

		/* Prepare the menu pending a possible Adjust click. */
		if (window->menu_prepare)
			if (!window->menu_prepare(window->w, wimp_ICON_WINDOW,
					menu, NULL))
				return false;

		return true;
	}

	menu_entry = &menu->entries[selection->items[0]];
	for (i = 1; selection->items[i] != -1; i++)
		menu_entry = &menu_entry->sub_menu->
				entries[selection->items[i]];

	/* if the entry is already ticked then we do nothing */
	if (menu_entry->menu_flags & wimp_MENU_TICKED)
		return true;

	ro_gui_set_icon_string(window->w, event->data.menu_gright.field,
			menu_entry->data.indirected_text.text, false);
	if (window->menu_selection)
		window->menu_selection(window->w, event->i, menu,
				selection, action);
	prepared = true;
	if (window->menu_prepare)
		prepared = window->menu_prepare(window->w, event->i,
				menu, NULL);
	if (prepared)
		ro_gui_wimp_event_prepare_gright_menu(window->w, event);

	/* set the caret for writable icons and send a CTRL+U keypress to
	 * stimulate activity if needed */
	ic.w = window->w;
	ic.i = event->data.menu_gright.field;
	error = xwimp_get_icon_state(&ic);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_icon_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return false;
	}
	button_type = (ic.icon.flags & wimp_ICON_BUTTON_TYPE) >> wimp_ICON_BUTTON_TYPE_SHIFT;
	if ((button_type != wimp_BUTTON_WRITABLE) &&
			(button_type != wimp_BUTTON_WRITE_CLICK_DRAG))
		return prepared;
	error = xwimp_get_caret_position(&caret);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_caret_position: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return false;
	}
	if ((caret.w != window->w) || (caret.i != event->data.menu_gright.field)) {
		error = xwimp_set_caret_position(window->w, event->data.menu_gright.field,
				-1, -1, -1, strlen(menu_entry->data.indirected_text.text));
		if (error) {
			NSLOG(netsurf, INFO,
			      "xwimp_set_caret_position: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			ro_warn_user("WimpError", error->errmess);
		}
	}
	if (window->keypress) {
		key.w = window->w;
		key.c = 21;	// ctrl+u
		window->keypress(&key);
	}
	return prepared;
}


/**
 * Handles a mouse click event in a registered window.
 *
 * The order of execution is:
 *
 *  1. If a menu click, and the window has an automatic window menu, this is
 *     processed immediately.
 *  2. Any registered mouse_click routine (see ro_gui_wimp_register_mouse_click())
 *  3. If the current icon is not registered with a type then it is assumed that no
 *     action is necessary, and the click is deemed to have been handled.
 *  4. If the registered mouse_click routine returned false, or there was no registered
 *     routine then the automated action for the registered icon type is performed
 *
 * \param pointer	the current pointer state
 * \return true if the event was handled, false otherwise
 */
bool ro_gui_wimp_event_mouse_click(wimp_pointer *pointer)
{
	struct event_window *window;
	struct icon_event *event;
	wimp_w w;
	struct icon_event *search;
	int current, step, stepping, min, max, decimal_places;
	wimp_window_state open;
	wimp_caret caret;
	bool prepared;

	w = pointer->w;
	window = ro_gui_wimp_event_find_window(w);
	if (!window)
		return false;

	/* Menu clicks take priority if there is an auto menu defined. */
	if ((pointer->buttons == wimp_CLICK_MENU) &&
			(window->window_menu != NULL) &&
			(window->window_menu_auto)) {
		ro_gui_wimp_event_process_window_menu_click(pointer);
		return true;
	}

	/* registered routines take next priority */
	if ((window->mouse_click) && (window->mouse_click(pointer)))
		return true;

	for (event = window->first; event; event = event->next)
		if (event->i == pointer->i)
			break;
	if (!event)
		return true;

	switch (event->type) {
		case EVENT_NUMERIC_FIELD:
		case EVENT_TEXT_FIELD:
			break;
		case EVENT_UP_ARROW:
		case EVENT_DOWN_ARROW:
			for (search = window->first; search; search = search->next)
				if (search->i == event->data.linked_icon) break;
			if (!search) {
				NSLOG(netsurf, INFO, "Incorrect reference.");
				return false;
			}
			stepping = search->data.numeric_field.stepping;
			min = search->data.numeric_field.min;
			max = search->data.numeric_field.max;
			decimal_places = search->data.numeric_field.decimal_places;

			if (pointer->buttons & wimp_CLICK_ADJUST)
				step = -stepping;
			else if (pointer->buttons & wimp_CLICK_SELECT)
				step = stepping;
			else
				return true;
			if (event->type == EVENT_DOWN_ARROW)
				step = -step;

			current = ro_gui_get_icon_decimal(pointer->w, event->data.linked_icon,
					decimal_places);
			current += step;
			if (current < min)
				current = min;
			if (current > max)
				current = max;
			ro_gui_set_icon_decimal(pointer->w, event->data.linked_icon, current,
					decimal_places);
			break;
		case EVENT_MENU_GRIGHT:
			/* if there's already a menu open then we assume that we are part of it.
			 * to follow the standard RISC OS behaviour we add a 'send to the back'
			 * button, then close the menu (which closes us) and then finally
			 * re-open ourselves. ugh! */
			if (current_menu != NULL) {
				os_error *error;
				open.w = pointer->w;
				error = xwimp_get_window_state(&open);
				if (error) {
					NSLOG(netsurf, INFO,
					      "xwimp_get_window_state: 0x%x: %s",
					      error->errnum,
					      error->errmess);
					ro_warn_user("WimpError", error->errmess);
					return false;
				}
				error = xwimp_get_caret_position(&caret);
				if (error) {
					NSLOG(netsurf, INFO,
					      "xwimp_get_caret_position: 0x%x: %s",
					      error->errnum,
					      error->errmess);
					ro_warn_user("WimpError", error->errmess);
					return false;
				}
				ro_gui_dialog_add_persistent(current_menu_window,
						pointer->w);
				ro_gui_menu_destroy();
				error = xwimp_open_window(PTR_WIMP_OPEN(&open));
				if (error) {
					NSLOG(netsurf, INFO,
					      "xwimp_open_window: 0x%x: %s",
					      error->errnum,
					      error->errmess);
					ro_warn_user("WimpError", error->errmess);
					return false;
				}
				if (caret.w == pointer->w) {
					error = xwimp_set_caret_position(caret.w,
							caret.i,
							caret.pos.x, caret.pos.y,
							-1, caret.index);
					if (error) {
						NSLOG(netsurf, INFO,
						      "xwimp_set_caret_position: 0x%x: %s",
						      error->errnum,
						      error->errmess);
						ro_warn_user("WimpError", error->errmess);
					}
				}
			}
			/* display the menu */

			prepared = true;
			if (window->menu_prepare != NULL)
				prepared = window->menu_prepare(pointer->w, pointer->i,
						event->data.menu_gright.menu, pointer);
			if (prepared) {
				ro_gui_wimp_event_prepare_gright_menu(pointer->w, event);
				ro_gui_popup_menu(event->data.menu_gright.menu, pointer->w, pointer->i);
			}
			break;
		case EVENT_CHECKBOX:
			break;
		case EVENT_RADIO:
			for (search = window->first; search; search = search->next)
				if ((search->type == EVENT_RADIO) &&
						(search->data.radio_group ==
							event->data.radio_group))
					ro_gui_set_icon_selected_state(pointer->w,
							search->i, (search == event));
			break;
		case EVENT_BUTTON:
			if (event->data.callback)
				event->data.callback(pointer);
			break;
		case EVENT_CANCEL:
			if (pointer->buttons & wimp_CLICK_SELECT) {
				ro_gui_dialog_close(pointer->w);
				ro_gui_wimp_event_close_window(pointer->w);
				ro_gui_menu_destroy();
			} else {
				ro_gui_wimp_event_restore(pointer->w);
			}
			break;
		case EVENT_OK:
			ro_gui_wimp_event_ok_click(window, pointer->buttons);
			break;
	}
	return true;
}


/**
 * Prepare a menu ready for use
 *
 * /param w	the window owning the menu
 * /param event	the icon event owning the menu
 */
void ro_gui_wimp_event_prepare_gright_menu(wimp_w w, struct icon_event *event)
{
	int i;
	const char *text;
	unsigned int button_type;
	wimp_icon_state ic;
	wimp_menu *menu;
	os_error *error;

	/* if the linked icon is not writable then we set the ticked state
	 * of the menu item that matches the contents */
	ic.w = w;
	ic.i = event->data.menu_gright.field;
	error = xwimp_get_icon_state(&ic);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_icon_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}
	button_type = (ic.icon.flags & wimp_ICON_BUTTON_TYPE)
			>> wimp_ICON_BUTTON_TYPE_SHIFT;
	if ((button_type == wimp_BUTTON_WRITABLE) ||
			(button_type == wimp_BUTTON_WRITE_CLICK_DRAG))
		return;
	text = ro_gui_get_icon_string(w, event->data.menu_gright.field);
	menu = event->data.menu_gright.menu;
	i = 0;
	do {
		if (!strcmp(menu->entries[i].data.indirected_text.text, text))
			menu->entries[i].menu_flags |= wimp_MENU_TICKED;
		else
			menu->entries[i].menu_flags &= ~wimp_MENU_TICKED;
	} while (!(menu->entries[i++].menu_flags & wimp_MENU_LAST));
}


/**
 * Perform the necessary actions following a click on the OK button.
 *
 * /param window	the window to perform the action on
 * /param state		the mouse button state
 */
void ro_gui_wimp_event_ok_click(struct event_window *window,
		wimp_mouse_state state)
{
	struct icon_event *search;

	for (search = window->first; search; search = search->next)
		if (search->type == EVENT_OK) {
			if (ro_gui_get_icon_shaded_state(window->w, search->i))
				return;
			break;
		}
	ro_gui_wimp_event_validate(window->w);

	if (window->ok_click)
		if (!window->ok_click(window->w))
			return;

	if (state & wimp_CLICK_SELECT) {
		ro_gui_dialog_close(window->w);
		ro_gui_wimp_event_close_window(window->w);
		ro_gui_menu_destroy();
	} else {
		ro_gui_wimp_event_memorise(window->w);
	}
}


/**
 * Handle any registered keypresses, and the standard RISC OS ones
 *
 * \param key	the key state
 * \return true if keypress handled, false otherwise
 */
bool ro_gui_wimp_event_keypress(wimp_key *key)
{
	static const int *ucstable = NULL;
	static int alphabet = 0;
	static uint32_t wc = 0;	/* buffer for UTF8 alphabet */
	static int shift = 0;
	struct event_window *window;
	struct icon_event *event;
	wimp_pointer pointer;
	wimp_key k;
	uint32_t c = (uint32_t) key->c;
	int t_alphabet;
	os_error *error;

	window = ro_gui_wimp_event_find_window(key->w);
	if (!window)
		return false;

	/* copy key state so we can corrupt it safely */
	memcpy(&k, key, sizeof(wimp_key));

	/* In order to make sensible use of the 0x80->0xFF ranges specified
	 * in the RISC OS 8bit alphabets, we must do the following:
	 *
	 * + Read the currently selected alphabet
	 * + Acquire a pointer to the UCS conversion table for this alphabet:
	 *     + Try using ServiceInternational 8 to get the table
	 *     + If that fails, use our internal table (see ucstables.c)
	 * + If the alphabet is not UTF8 and the conversion table exists:
	 *     + Lookup UCS code in the conversion table
	 *     + If code is -1 (i.e. undefined):
	 *         + Use codepoint 0xFFFD instead
	 * + If the alphabet is UTF8, we must buffer input, thus:
	 *     + If the keycode is < 0x80:
	 *         + Handle it directly
	 *     + If the keycode is a UTF8 sequence start:
	 *         + Initialise the buffer appropriately
	 *     + Otherwise:
	 *         + OR in relevant bits from keycode to buffer
	 *         + If we've received an entire UTF8 character:
	 *             + Handle UCS code
	 * + Otherwise:
	 *     + Simply handle the keycode directly, as there's no easy way
	 *       of performing the mapping from keycode -> UCS4 codepoint.
	 */
	error = xosbyte1(osbyte_ALPHABET_NUMBER, 127, 0, &t_alphabet);
	if (error) {
		NSLOG(netsurf, INFO, "failed reading alphabet: 0x%x: %s",
		      error->errnum, error->errmess);
		/* prevent any corruption of ucstable */
		t_alphabet = alphabet;
	}

	if (t_alphabet != alphabet) {
		void *ostable;
		osbool unclaimed;
		/* Alphabet has changed, so read UCS table location */
		alphabet = t_alphabet;

		error = xserviceinternational_get_ucs_conversion_table(
						alphabet, &unclaimed, &ostable);
		if (error != NULL) {
			NSLOG(netsurf, INFO,
			      "failed reading UCS conversion table: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			/* Try using our own table instead */
			ucstable = ucstable_from_alphabet(alphabet);
		} else if (unclaimed) {
			/* Service wasn't claimed so use our own ucstable */
			ucstable = ucstable_from_alphabet(alphabet);
		} else {
			/* Use the table provided by the OS */
			ucstable = ostable;
		}
	}

	if (c < 256) {
		if (alphabet != 111 /* UTF8 */ && ucstable != NULL) {
			/* defined in this alphabet? */
			if (ucstable[c] == -1)
				return true;

			/* read UCS4 value out of table */
			k.c = ucstable[c];
		}
		else if (alphabet == 111 /* UTF8 */) {
			if ((c & 0x80) == 0x00 || (c & 0xC0) == 0xC0) {
				/* UTF8 start sequence */
				if ((c & 0xE0) == 0xC0) {
					wc = ((c & 0x1F) << 6);
					shift = 1;
					return true;
				}
				else if ((c & 0xF0) == 0xE0) {
					wc = ((c & 0x0F) << 12);
					shift = 2;
					return true;
				}
				else if ((c & 0xF8) == 0xF0) {
					wc = ((c & 0x07) << 18);
					shift = 3;
					return true;
				}
				/* These next two have been removed
				 * from RFC3629, but there's no
				 * guarantee that RISC OS won't
				 * generate a UCS4 value outside the
				 * UTF16 plane, so we handle them
				 * anyway. */
				else if ((c & 0xFC) == 0xF8) {
					wc = ((c & 0x03) << 24);
					shift = 4;
				}
				else if ((c & 0xFE) == 0xFC) {
					wc = ((c & 0x01) << 30);
					shift = 5;
				}
				else if (c >= 0x80) {
					/* If this ever happens,
					 * RISC OS' UTF8 keyboard
					 * drivers are broken */
					NSLOG(netsurf, INFO,
					      "unexpected UTF8 start"" byte %x (ignoring)",
					      c);
					return true;
				}
				/* Anything else is ASCII, so just
				 * handle it directly. */
			}
			else {
				if ((c & 0xC0) != 0x80) {
					/* If this ever happens,
					 * RISC OS' UTF8 keyboard
					 * drivers are broken */
					NSLOG(netsurf, INFO,
					      "unexpected keycode: ""%x (ignoring)",
					      c);
					return true;
				}

				/* Continuation of UTF8 character */
				wc |= ((c & 0x3F) << (6 * --shift));
				if (shift > 0)
					/* partial character */
					return true;
				else
					/* got entire character, so
					 * fetch from buffer and
					 * handle it */
					k.c = wc;
			}
		}
	} else {
		k.c |= IS_WIMP_KEY;
	}

	/* registered routines take priority */
	if (window->keypress)
		if (window->keypress(&k))
			return true;

	switch (key->c) {
		/* Escape performs the CANCEL action (simulated click) */
		case wimp_KEY_ESCAPE:
			for (event = window->first; event; event = event->next) {
				switch (event->type) {
					case EVENT_CANCEL:
						pointer.w = key->w;
						pointer.i = event->i;
						pointer.buttons = wimp_CLICK_SELECT;
						ro_gui_wimp_event_mouse_click(&pointer);
						return true;
					default:
						break;
				}
			}
			return false;
		/* CTRL+F2 closes a window with a close icon */
		case wimp_KEY_CONTROL + wimp_KEY_F2:
			if (!ro_gui_wimp_check_window_furniture(key->w,
					wimp_WINDOW_CLOSE_ICON))
				return false;
			ro_gui_dialog_close(key->w);
			ro_gui_wimp_event_close_window(key->w);
			ro_gui_menu_destroy();
			return true;
		/* Return performs the OK action */
		case wimp_KEY_RETURN:
			if (!window->ok_click)
				return false;
			/* todo: check we aren't greyed out */
			ro_gui_wimp_event_ok_click(window, wimp_CLICK_SELECT);
			return true;
	}
	return false;
}


/**
 * Handle any open window requests
 *
 * \param open	the window open request
 */
bool ro_gui_wimp_event_open_window(wimp_open *open)
{
	struct event_window *window;

	window = ro_gui_wimp_event_find_window(open->w);
	if ((window) && (window->open_window)) {
		window->open_window(open);
		return true;
	}
	return false;
}


/**
 * Service any close window handlers
 *
 * \param w	the window being closed
 */
bool ro_gui_wimp_event_close_window(wimp_w w)
{
	struct event_window *window;

	NSLOG(netsurf, INFO, "Close event received for window 0x%x",
	      (unsigned int)w);
	if (w == ro_gui_wimp_event_submenu)
		ro_gui_wimp_event_submenu = 0;
	window = ro_gui_wimp_event_find_window(w);
	if ((window) && (window->close_window)) {
		window->close_window(w);
		return true;
	}
	return false;
}


/**
 * Handle any redraw window requests
 *
 * \param redraw	the window redraw request
 */
bool ro_gui_wimp_event_redraw_window(wimp_draw *redraw)
{
	struct event_window *window;

	window = ro_gui_wimp_event_find_window(redraw->w);
	if ((window) && (window->redraw_window)) {
		window->redraw_window(redraw);
		return true;
	}
	return false;
}


/**
 * Handle any scroll window requests
 *
 * \param scroll	the window scroll request
 */
bool ro_gui_wimp_event_scroll_window(wimp_scroll *scroll)
{
	struct event_window *window;

	window = ro_gui_wimp_event_find_window(scroll->w);
	if ((window) && (window->scroll_window)) {
		window->scroll_window(scroll);
		return true;
	}
	return false;
}


/**
 * Handle any pointer entering window requests
 *
 * \param entering	the pointer entering window request
 */
bool ro_gui_wimp_event_pointer_entering_window(wimp_entering *entering)
{
	struct event_window *window;

	window = ro_gui_wimp_event_find_window(entering->w);
	if ((window) && (window->entering_window)) {
		window->entering_window(entering);
		return true;
	}
	return false;
}


/**
 * Process a Menu click in a window, by checking for a registered window
 * menu and opening it if one is found.
 *
 * \param  pointer The pointer block from the mouse click event.
 * \return true if the click was actioned; else false.
 */

bool ro_gui_wimp_event_process_window_menu_click(wimp_pointer *pointer)
{
	struct event_window	*window;

	window = ro_gui_wimp_event_find_window(pointer->w);
	if ((window) && (window->window_menu)
			&& (pointer->buttons == wimp_CLICK_MENU)) {
		int xpos, ypos;

		if (window->menu_prepare)
			if (!window->menu_prepare(window->w, wimp_ICON_WINDOW,
					window->window_menu, pointer))
				return false;

		if (window->window_menu_iconbar) {
			int entry = 0;
			int line_height = window->window_menu->height +
					window->window_menu->gap;
			int gap_height = 24; /* The fixed dotted line height */

			xpos = pointer->pos.x;
			ypos = 96;
			do {
				ypos += line_height;
				if ((window->window_menu->
						entries[entry].menu_flags &
						wimp_MENU_SEPARATE) != 0)
					ypos += gap_height;
			} while ((window->window_menu->
					entries[entry++].menu_flags &
					wimp_MENU_LAST) == 0);
		} else {
			xpos = pointer->pos.x;
			ypos = pointer->pos.y;
		}

		ro_gui_menu_create(window->window_menu, xpos, ypos, window->w);
		return true;
	}
	return false;
}


/**
 * Trigger a window's Prepare Menu event.
 *
 * \param w			The window to use.
 * \param i			The icon to use.
 * \param *menu			The menu handle to use.
 * \return			true if the affected menu was prepared OK; else
 *				false.
 */

bool ro_gui_wimp_event_prepare_menu(wimp_w w, wimp_i i, wimp_menu *menu)
{
	struct event_window	*window;

	window = ro_gui_wimp_event_find_window(w);
	if (window == NULL)
		return false;

	if (window->menu_prepare)
		return window->menu_prepare(w, i, menu, NULL);

	/* The menu is always OK if there's no event handler. */

	return true;
}

/**
 * Register a window menu to be (semi-)automatically handled.
 *
 * \param w              The window to attach the menu to.
 * \param m              The menu to be attached.
 * \param menu_auto      true if the menu should be opened autimatically on
 *                        Menu clicks with no task intervention; false to pass
 *                        clicks to the window's Mouse Event handler and leave
 *                        that to pass the menu click back to us for handling
 *                        and menu opening.
 * \param position_ibar	 true if the menu should open in an iconbar
 *				position; false to open at the pointer.
 * \return true if the menu was registed ok; else false.
 */

bool ro_gui_wimp_event_register_menu(wimp_w w, wimp_menu *m,
		bool menu_auto, bool position_ibar)
{
	struct event_window *window;

	window = ro_gui_wimp_event_get_window(w);
	if (!window)
		return false;
	window->window_menu = m;
	window->window_menu_auto = menu_auto;
	window->window_menu_iconbar = position_ibar;
	return true;
}

/**
 * Register a numeric field to be automatically handled
 */
bool ro_gui_wimp_event_register_numeric_field(wimp_w w, wimp_i i,
		wimp_i up, wimp_i down,
		int min, int max, int stepping, int decimal_places)
{
	struct icon_event *event;

	event = ro_gui_wimp_event_get_event(w, i, EVENT_NUMERIC_FIELD);
	if (!event)
		return false;
	event->data.numeric_field.min = min;
	event->data.numeric_field.max = max;
	event->data.numeric_field.stepping = stepping;
	event->data.numeric_field.decimal_places = decimal_places;

	event = ro_gui_wimp_event_get_event(w, up, EVENT_UP_ARROW);
	if (!event)
		return false;
	event->data.linked_icon = i;

	event = ro_gui_wimp_event_get_event(w, down, EVENT_DOWN_ARROW);
	if (!event)
		return false;
	event->data.linked_icon = i;

	return true;
}


/**
 * Register a text field to be automatically handled
 */
bool ro_gui_wimp_event_register_text_field(wimp_w w, wimp_i i) {
	struct icon_event *event;

	event = ro_gui_wimp_event_get_event(w, i, EVENT_TEXT_FIELD);
	if (!event)
		return false;
	return true;
}


/**
 * Register an icon menu to be automatically handled
 */
bool ro_gui_wimp_event_register_menu_gright(wimp_w w, wimp_i i,
		wimp_i gright, wimp_menu *menu)
{
	struct icon_event *event;

	event = ro_gui_wimp_event_get_event(w, gright, EVENT_MENU_GRIGHT);
	if (!event)
		return false;
	event->data.menu_gright.field = i;
	event->data.menu_gright.menu = menu;

	return ro_gui_wimp_event_register_text_field(w, i);
}


/**
 * Register a checkbox to be automatically handled
 */
bool ro_gui_wimp_event_register_checkbox(wimp_w w, wimp_i i)
{
	struct icon_event *event;

	event = ro_gui_wimp_event_get_event(w, i, EVENT_CHECKBOX);
	if (!event)
		return false;
	return true;
}


/**
 * Register a group of radio icons to be automatically handled
 */
bool ro_gui_wimp_event_register_radio(wimp_w w, wimp_i *i)
{
	struct event_window *window;

	window = ro_gui_wimp_event_get_window(w);
	if (!window)
		return false;
	window->max_radio_group++;

	while (*i != -1) {
		struct icon_event *event = ro_gui_wimp_event_get_event(w, *i,
				EVENT_RADIO);
		if (!event)
			return false;
		event->data.radio_group = window->max_radio_group;
		i++;
	}
	return true;
}


/**
 * Register a function to be called when a particular button is pressed.
 */
bool ro_gui_wimp_event_register_button(wimp_w w, wimp_i i,
		void (*callback)(wimp_pointer *pointer))
{
	struct icon_event *event;

	event = ro_gui_wimp_event_get_event(w, i, EVENT_BUTTON);
	if (!event)
		return false;
	event->data.callback = callback;
	return true;
}


/**
 * Register a function to be called for the Cancel action on a window.
 */
bool ro_gui_wimp_event_register_cancel(wimp_w w, wimp_i i)
{
	struct icon_event *event;

	event = ro_gui_wimp_event_get_event(w, i, EVENT_CANCEL);
	if (!event)
		return false;
	return true;
}


/**
 * Register a function to be called for the OK action on a window.
 */
bool ro_gui_wimp_event_register_ok(wimp_w w, wimp_i i,
		bool (*callback)(wimp_w w))
{
	struct event_window *window;
	struct icon_event *event;

	window = ro_gui_wimp_event_get_window(w);
	if (!window)
		return false;
	window->ok_click = callback;

	event = ro_gui_wimp_event_get_event(w, i, EVENT_OK);
	if (!event)
		return false;
	return true;
}


/**
 * Register a function to be called for all mouse-clicks to icons
 * in a window that don't have registered actions.
 */
bool ro_gui_wimp_event_register_mouse_click(wimp_w w,
		bool (*callback)(wimp_pointer *pointer))
{
	struct event_window *window;

	window = ro_gui_wimp_event_get_window(w);
	if (!window)
		return false;
	window->mouse_click = callback;
	return true;
}


/**
 * Register a function to be called for all keypresses within a
 * particular window.
 *
 * Important: the character code passed to the callback in key->c
 * is UTF-32 (i.e. in the range [0, &10ffff]). WIMP keys (e.g. F1)
 * will have bit 31 set.
 *
 */
bool ro_gui_wimp_event_register_keypress(wimp_w w,
		bool (*callback)(wimp_key *key))
{
	struct event_window *window;

	window = ro_gui_wimp_event_get_window(w);
	if (!window)
		return false;
	window->keypress = callback;
	return true;
}


/**
 * Register a function to be called for all window opening requests.
 */
bool ro_gui_wimp_event_register_open_window(wimp_w w,
		void (*callback)(wimp_open *open))
{
	struct event_window *window;

	window = ro_gui_wimp_event_get_window(w);
	if (!window)
		return false;
	window->open_window = callback;
	return true;
}

/**
 * Register a function to be called after the window has been closed.
 */
bool ro_gui_wimp_event_register_close_window(wimp_w w,
		void (*callback)(wimp_w w))
{
	struct event_window *window;

	window = ro_gui_wimp_event_get_window(w);
	if (!window)
		return false;
	window->close_window = callback;
	return true;
}

/**
 * Register a function to be called for all window redraw operations.
 */
bool ro_gui_wimp_event_register_redraw_window(wimp_w w,
		void (*callback)(wimp_draw *redraw))
{
	struct event_window *window;

	window = ro_gui_wimp_event_get_window(w);
	if (!window)
		return false;
	window->redraw_window = callback;
	return true;
}

/**
 * Register a function to be called for all window scroll requests.
 */

bool ro_gui_wimp_event_register_scroll_window(wimp_w w,
		void (*callback)(wimp_scroll *scroll))
{
	struct event_window *window;

	window = ro_gui_wimp_event_get_window(w);
	if (!window)
		return false;
	window->scroll_window = callback;
	return true;
}

/**
 * Register a function to be called for all pointer entering window requests.
 */

bool ro_gui_wimp_event_register_pointer_entering_window(wimp_w w,
		void (*callback)(wimp_entering *entering))
{
	struct event_window *window;

	window = ro_gui_wimp_event_get_window(w);
	if (!window)
		return false;
	window->entering_window = callback;
	return true;
}

/**
 * Register a function to be called before a menu is (re-)opened.
 *
 * \param *w			The window for which events should be returned.
 * \param *callback		A function to be called beofre the menu is
 *				(re-)opened.
 * \return			true if the menu was registed ok; else false.
 */
bool ro_gui_wimp_event_register_menu_prepare(wimp_w w,
		bool (*callback)(wimp_w w, wimp_i i, wimp_menu *m,
			wimp_pointer *p))
{
	struct event_window *window;

	window = ro_gui_wimp_event_get_window(w);
	if (!window)
		return false;
	window->menu_prepare = callback;
	return true;
}


/**
 * Register a function to be called following a menu selection.
 *
 * \param *w			The window for which events should be returned.
 * \param *callback		A function to be called when a selection is
 *				made.
 * \return			true if the menu was registed ok; else false.
 */
bool ro_gui_wimp_event_register_menu_selection(wimp_w w,
		bool (*callback)(wimp_w w, wimp_i i, wimp_menu *m,
			wimp_selection *s, menu_action a))
{
	struct event_window *window;

	window = ro_gui_wimp_event_get_window(w);
	if (!window)
		return false;
	window->menu_selection = callback;
	return true;
}


/**
 * Register a function to be called when a sub-menu warning is received.
 *
 * \param *w			The window for which events should be returned.
 * \param *callback		A function to be called whenever a submenu
 *				warning is received for the menu.
 * \return			true if the menu was registed ok; else false.
 */
bool ro_gui_wimp_event_register_menu_warning(wimp_w w,
		void (*callback)(wimp_w w, wimp_i i, wimp_menu *m,
			wimp_selection *s, menu_action a))
{
	struct event_window *window;

	window = ro_gui_wimp_event_get_window(w);
	if (!window)
		return false;
	window->menu_warning = callback;
	return true;
}


/**
 * Register a function to be called before a menu is finally closed.
 *
 * \param *w			The window for which events should be returned.
 * \param *callback		A function to be called when the menu is closed.
 * \return			true if the menu was registed ok; else false.
 */
bool ro_gui_wimp_event_register_menu_close(wimp_w w,
		void (*callback)(wimp_w w, wimp_i i, wimp_menu *m))
{
	struct event_window *window;

	window = ro_gui_wimp_event_get_window(w);
	if (!window)
		return false;
	window->menu_close = callback;
	return true;
}


/**
 * Finds the event data associated with a given window handle, or creates a
 *  new one.
 *
 * \param w	the window to find data for
 */
struct event_window *ro_gui_wimp_event_get_window(wimp_w w)
{
	struct event_window *window;
	int h;

	assert((int)w != 0);
	window = ro_gui_wimp_event_find_window(w);
	if (window)
		return window;

	NSLOG(netsurf, INFO, "Creating structure for window 0x%x",
	      (unsigned int)w);
	window = calloc(1, sizeof(struct event_window));
	if (!window)
		return NULL;

	h = WIN_HASH(w);
	window->w = w;
	window->next = ro_gui_wimp_event_windows[h];
	ro_gui_wimp_event_windows[h] = window;
	return window;
}


/**
 * Removes the event data associated with a given handle from the hash tables,
 * but does not delete it.
 *
 * \param   w  the window to be removed
 * \return  pointer to the event data or NULL if not found
 */

struct event_window *ro_gui_wimp_event_remove_window(wimp_w w)
{
	struct event_window **prev;
	int h = WIN_HASH(w);

	/* search hash chain for the window */
	prev = &ro_gui_wimp_event_windows[h];
	while (*prev) {
		struct event_window *window = *prev;

		if (window->w == w) {
			/* remove from chain */
			*prev = window->next;
			return window;
		}
		prev = &window->next;
	}

	/* not found */
	return NULL;
}

/**
 * Find the event data associated with a given window handle
 *
 * \param w	the window to find data for
 */
struct event_window *ro_gui_wimp_event_find_window(wimp_w w)
{
	struct event_window *window;
	int h = WIN_HASH(w);

	/* search hash chain for window */
	for (window = ro_gui_wimp_event_windows[h]; window; window = window->next) {
		if (window->w == w)
			return window;
	}
	return NULL;
}

struct icon_event *ro_gui_wimp_event_get_event(wimp_w w, wimp_i i,
		event_type type)
{
	struct event_window *window;
	struct icon_event *event;

	window = ro_gui_wimp_event_get_window(w);
	if (!window)
		return NULL;

	for (event = window->first; event; event = event->next) {
		if (event->i == i) {
			event->type = type;
			return event;
		}
	}

	event = calloc(1, sizeof(struct icon_event));
	if (!event)
		return NULL;
	event->i = i;
	event->type = type;
	event->next = window->first;
	window->first = event;

	return event;
}

/* Handle sumbenu warnings.  This is called from ro_gui_menu_warning(), and
 * returns to that function to have the submenu opened correctly.
 *
 * \param w		the window to owning the menu
 * \param i		the icon owning the menu
 * \param menu		the menu that has been selected
 * \param selection	the selection information
 * \param action	the menu action info from menus.c
 * \return		true if the event was handled, false otherwise
 */

bool ro_gui_wimp_event_submenu_warning(wimp_w w, wimp_i i, wimp_menu *menu,
		wimp_selection *selection, menu_action action)
{
	struct event_window *window;
	struct icon_event *event;

	ro_gui_wimp_event_register_submenu(0);

	/* Process the event for any window menus.  Find the window data, then
	 * try and match to an icon event.  If we can, then there isn't anything
	 * to do.
	 */

	window = ro_gui_wimp_event_find_window(w);
	if (!window)
		return false;

	for (event = window->first; event; event = event->next)
		if ((event->type == EVENT_MENU_GRIGHT) && (event->i == i))
			break;
	if (event) {
		if (window->menu_close != NULL &&
				event->type == EVENT_MENU_GRIGHT &&
				event->data.menu_gright.menu == menu) {
			window->menu_close(w, i, menu);
			return true;
		}

		return false;
	}

	/* If the warning is for a window menu, then pass the event on to it. */

	if ((window->window_menu) && (window->window_menu == menu)) {
		if (window->menu_warning) {
			window->menu_warning(w, wimp_ICON_WINDOW, menu,
					selection, action);
			return true;
		}
	}

	return false;
}

/**
 * Handle menus being closed.  This is called from the menus modules, in
 * every scenario when one of our own menus is open.
 *
 * \param w		the window to owning the menu
 * \param i		the icon owning the menu
 * \param menu		the menu that has been selected
 */

void ro_gui_wimp_event_menus_closed(wimp_w w, wimp_i i, wimp_menu *menu)
{
	struct event_window *window;
	struct icon_event *event;

	ro_gui_wimp_event_register_submenu(0);

	/* Process the event for any window menus.  Find the window data, then
	 * try and match to an icon event.  If we can, then GRight menus are
	 * sent the event; otherwise, we do nothing.
	 */

	window = ro_gui_wimp_event_find_window(w);
	if (!window)
		return;

	for (event = window->first; event; event = event->next)
		if ((event->type == EVENT_MENU_GRIGHT) && (event->i == i))
			break;
	if (event) {
		if (window->menu_close != NULL &&
				event->type == EVENT_MENU_GRIGHT &&
				event->data.menu_gright.menu == menu)
			window->menu_close(w, i, menu);
		return;
	}

	/* If the close is for a window menu, then pass the event on to it. */

	if ((window->window_menu) && (window->window_menu == menu) &&
			(window->menu_close))
		window->menu_close(w, wimp_ICON_WINDOW, menu);
}

/**
 * Register a submenu as being opened
 */
void ro_gui_wimp_event_register_submenu(wimp_w w)
{
	if (ro_gui_wimp_event_submenu)
		ro_gui_wimp_event_close_window(ro_gui_wimp_event_submenu);
	ro_gui_wimp_event_submenu = w;
}
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 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Automated RISC OS WIMP event handling (interface).
 */


#ifndef _NETSURF_RISCOS_WIMP_EVENT_H_
#define _NETSURF_RISCOS_WIMP_EVENT_H_

#include <assert.h>
#include <stdbool.h>
#include <stdlib.h>
#include <stdio.h>
#include <string.h>
#include "oslib/os.h"
#include "oslib/wimp.h"
#include "riscos/menus.h"

#define IS_WIMP_KEY (1u<<31)

bool ro_gui_wimp_event_memorise(wimp_w w);
bool ro_gui_wimp_event_restore(wimp_w w);
bool ro_gui_wimp_event_validate(wimp_w w);
bool ro_gui_wimp_event_transfer(wimp_w from, wimp_w to);
void ro_gui_wimp_event_finalise(wimp_w w);
void ro_gui_wimp_event_deregister(wimp_w w, wimp_i i);

bool ro_gui_wimp_event_set_help_prefix(wimp_w w, const char *help_prefix);
const char *ro_gui_wimp_event_get_help_prefix(wimp_w w);
bool ro_gui_wimp_event_register_help_suffix(wimp_w w,
		const char *(*get_help_suffix)(wimp_w w, wimp_i i,
			os_coord *pos, wimp_mouse_state buttons));
const char *ro_gui_wimp_event_get_help_suffix(wimp_w w, wimp_i i,
		os_coord *pos, wimp_mouse_state buttons);
bool ro_gui_wimp_event_set_user_data(wimp_w w, void *user);
void *ro_gui_wimp_event_get_user_data(wimp_w w);

bool ro_gui_wimp_event_menu_selection(wimp_w w, wimp_i i, wimp_menu *menu,
		wimp_selection *selection, menu_action action);
bool ro_gui_wimp_event_mouse_click(wimp_pointer *pointer);
bool ro_gui_wimp_event_keypress(wimp_key *key);
bool ro_gui_wimp_event_open_window(wimp_open *open);
bool ro_gui_wimp_event_close_window(wimp_w w);
bool ro_gui_wimp_event_redraw_window(wimp_draw *redraw);
bool ro_gui_wimp_event_scroll_window(wimp_scroll *scroll);
bool ro_gui_wimp_event_pointer_entering_window(wimp_entering *entering);

bool ro_gui_wimp_event_process_window_menu_click(wimp_pointer *pointer);
bool ro_gui_wimp_event_prepare_menu(wimp_w w, wimp_i i, wimp_menu *menu);

bool ro_gui_wimp_event_register_menu(wimp_w w, wimp_menu *m,
		bool menu_auto, bool position_ibar);
bool ro_gui_wimp_event_register_numeric_field(wimp_w w, wimp_i i, wimp_i up,
		wimp_i down, int min, int max, int stepping,
		int decimal_places);
bool ro_gui_wimp_event_register_text_field(wimp_w w, wimp_i i);
bool ro_gui_wimp_event_register_menu_gright(wimp_w w, wimp_i i,
		wimp_i gright, wimp_menu *menu);
bool ro_gui_wimp_event_register_checkbox(wimp_w w, wimp_i i);
bool ro_gui_wimp_event_register_radio(wimp_w w, wimp_i *i);
bool ro_gui_wimp_event_register_button(wimp_w w, wimp_i i,
		void (*callback)(wimp_pointer *pointer));
bool ro_gui_wimp_event_register_cancel(wimp_w w, wimp_i i);
bool ro_gui_wimp_event_register_ok(wimp_w w, wimp_i i,
		bool (*callback)(wimp_w w));

bool ro_gui_wimp_event_register_mouse_click(wimp_w w,
		bool (*callback)(wimp_pointer *pointer));
bool ro_gui_wimp_event_register_keypress(wimp_w w,
		bool (*callback)(wimp_key *key));
bool ro_gui_wimp_event_register_open_window(wimp_w w,
		void (*callback)(wimp_open *open));
bool ro_gui_wimp_event_register_close_window(wimp_w w,
		void (*callback)(wimp_w w));
bool ro_gui_wimp_event_register_redraw_window(wimp_w w,
		void (*callback)(wimp_draw *redraw));
bool ro_gui_wimp_event_register_scroll_window(wimp_w w,
		void (*callback)(wimp_scroll *scroll));
bool ro_gui_wimp_event_register_pointer_entering_window(wimp_w w,
		void (*callback)(wimp_entering *entering));
bool ro_gui_wimp_event_register_menu_prepare(wimp_w w,
		bool (*callback)(wimp_w w, wimp_i i, wimp_menu *m,
		wimp_pointer *p));
bool ro_gui_wimp_event_register_menu_selection(wimp_w w,
		bool (*callback)(wimp_w w, wimp_i i, wimp_menu *m,
		wimp_selection *s, menu_action a));
bool ro_gui_wimp_event_register_menu_warning(wimp_w w,
		void (*callback)(wimp_w w, wimp_i i, wimp_menu *m,
		wimp_selection *s, menu_action a));
bool ro_gui_wimp_event_register_menu_close(wimp_w w,
		void (*callback)(wimp_w w, wimp_i i, wimp_menu *m));

bool ro_gui_wimp_event_submenu_warning(wimp_w w, wimp_i i, wimp_menu *menu,
		wimp_selection *selection, menu_action action);
void ro_gui_wimp_event_menus_closed(wimp_w w, wimp_i i, wimp_menu *menu);
void ro_gui_wimp_event_register_submenu(wimp_w w);

#endif
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/*
 * Copyright 2009 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * A collection of grubby utilities for working with OSLib's wimp API.
 */

#ifndef riscos_wimputils_h_
#define riscos_wimputils_h_

#include <oslib/wimp.h>
#include <oslib/wimpreadsysinfo.h>

#include "utils/log.h"

/* Magical union to permit aliasing of wimp_window_state and wimp_open
 * Do not use this directly. Use the macros, instead. */
typedef union window_open_state {
	wimp_window_state state;
	wimp_open open;
} window_open_state;

/* Convert a pointer to a wimp_window_state into a pointer to a wimp_open */
#define PTR_WIMP_OPEN(pstate) ((wimp_open *) (window_open_state *) (pstate))

/* Similarly for wimp_message_list */
typedef struct ns_wimp_message_list {
	/* Nasty hack to ensure that we have at least one field in the struct */
	int first;
	int rest[];
} ns_wimp_message_list;

typedef union message_list {
	wimp_message_list wimp;
	ns_wimp_message_list ns;
} message_list;

#define PTR_WIMP_MESSAGE_LIST(l) ((wimp_message_list *) (message_list *) (l))

/* Also for VDU variable lists */
typedef struct ns_os_vdu_var_list {
	os_vdu_var first;
	os_vdu_var rest[];
} ns_os_vdu_var_list;

typedef union vdu_var_list {
	os_vdu_var_list os;
	ns_os_vdu_var_list ns;
} vdu_var_list;

#define PTR_OS_VDU_VAR_LIST(l) ((os_vdu_var_list *) (vdu_var_list *) (l))

/**
 * Check whether the OS supports text selection in writiable icons.
 *
 * \return true if text-selection is supported, false otherwise.
 */
static inline bool ns_wimp_has_text_selection(void)
{
	wimp_colour bg;
	wimp_colour fg;
	os_error *error;
	wimpreadsysinfotextselection_flags flags;

	error = xwimpreadsysinfo_text_selection(&bg, &fg, &flags);
	if (error) {
		NSLOG(netsurf, WARNING,
				"xwimpreadsysinfo_text_selection: 0x%x: %s",
				error->errnum, error->errmess);
		return false;
	}

	return (flags & wimpreadsysinfotextselectionflags_ENABLED);
}

#endif
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/*
 * Copyright 2003 Phil Mellor <monkeyson@users.sourceforge.net>
 * Copyright 2004 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2003 John M Bell <jmb202@ecs.soton.ac.uk>
 * Copyright 2004 Andrew Timmins <atimmins@blueyonder.co.uk>
 * Copyright 2005 Richard Wilson <info@tinct.net>
 * Copyright 2005 Adrian Lees <adrianl@users.sourceforge.net>
 * Copyright 2010-2014 Stephen Fryatt <stevef@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Implementation of RISC OS browser window handling.
 */

#include <assert.h>
#include <ctype.h>
#include <math.h>
#include <stdio.h>
#include <stdbool.h>
#include <stdint.h>
#include <time.h>
#include <string.h>
#include <limits.h>
#include <oslib/colourtrans.h>
#include <oslib/osbyte.h>
#include <oslib/osfile.h>
#include <oslib/osspriteop.h>
#include <oslib/wimp.h>
#include <oslib/wimpspriteop.h>
#include <nsutils/time.h>

#include "netsurf/inttypes.h"
#include "utils/nsoption.h"
#include "utils/log.h"
#include "utils/talloc.h"
#include "utils/file.h"
#include "utils/utf8.h"
#include "utils/utils.h"
#include "utils/messages.h"
#include "utils/string.h"
#include "utils/nsurl.h"
#include "netsurf/content.h"
#include "netsurf/browser_window.h"
#include "netsurf/plotters.h"
#include "netsurf/window.h"
#include "netsurf/bitmap.h"
#include "netsurf/url_db.h"
#include "netsurf/form.h"
#include "netsurf/keypress.h"
#include "desktop/browser_history.h"
#include "desktop/cookie_manager.h"
#include "desktop/searchweb.h"

#include "riscos/bitmap.h"
#include "riscos/buffer.h"
#include "riscos/cookies.h"
#include "riscos/dialog.h"
#include "riscos/local_history.h"
#include "riscos/global_history.h"
#include "riscos/pageinfo.h"
#include "riscos/gui.h"
#include "riscos/gui/status_bar.h"
#include "riscos/help.h"
#include "riscos/hotlist.h"
#include "riscos/menus.h"
#include "riscos/mouse.h"
#include "riscos/oslib_pre7.h"
#include "riscos/save.h"
#include "riscos/content-handlers/sprite.h"
#include "riscos/textselection.h"
#include "riscos/toolbar.h"
#include "riscos/url_complete.h"
#include "riscos/url_suggest.h"
#include "riscos/wimp.h"
#include "riscos/wimp_event.h"
#include "riscos/wimputils.h"
#include "riscos/window.h"
#include "riscos/ucstables.h"
#include "riscos/filetype.h"


#ifndef wimp_KEY_END
#define wimp_KEY_END wimp_KEY_COPY
#endif

#ifndef wimp_WINDOW_GIVE_SHADED_ICON_INFO
	/* RISC OS 5+. Requires OSLib trunk. */
#define wimp_WINDOW_GIVE_SHADED_ICON_INFO ((wimp_extra_window_flags) 0x10u)
#endif

#define SCROLL_VISIBLE_PADDING 32

#define SCROLL_TOP INT_MIN
#define SCROLL_PAGE_UP (INT_MIN + 1)
#define SCROLL_PAGE_DOWN (INT_MAX - 1)
#define SCROLL_BOTTOM INT_MAX

/** Remembers which iconised sprite numbers are in use */
static bool iconise_used[64];
static int iconise_next = 0;

/** Whether a pressed mouse button has become a drag */
static bool mouse_drag_select;
static bool mouse_drag_adjust;

/** List of all browser windows. */
static struct gui_window	*window_list = 0;
/** GUI window which is being redrawn. Valid only during redraw. */
struct gui_window		*ro_gui_current_redraw_gui;
/** Form control which gui_form_select_menu is for. */
static struct form_control	*gui_form_select_control;
/** The browser window menu handle. */
static wimp_menu		*ro_gui_browser_window_menu = NULL;
/** Menu of options for form select controls. */
static wimp_menu		*gui_form_select_menu = NULL;
/** Main content object under menu, or 0 if none. */
static struct hlcache_handle		*current_menu_main = 0;
/** Object under menu, or 0 if no object. */
static struct hlcache_handle		*current_menu_object = 0;
/** URL of link under menu, or 0 if no link. */
static nsurl			*current_menu_url = 0;

static float scale_snap_to[] = {0.10, 0.125, 0.25, 0.333, 0.5, 0.75,
				1.0,
				1.5, 2.0, 3.0, 4.0, 6.0, 8.0, 12.0, 16.0};
#define SCALE_SNAP_TO_SIZE (sizeof scale_snap_to) / (sizeof(float))

/** An entry in ro_gui_pointer_table. */
struct ro_gui_pointer_entry {
	bool wimp_area;  /** The pointer is in the Wimp's sprite area. */
	char sprite_name[16];
	int xactive;
	int yactive;
};

/**
 * Map from gui_pointer_shape to pointer sprite data. Must be ordered as
 * enum gui_pointer_shape. */
struct ro_gui_pointer_entry ro_gui_pointer_table[] = {
	{ true, "ptr_default", 0, 0 },
	{ false, "ptr_point", 6, 0 },
	{ false, "ptr_caret", 4, 9 },
	{ false, "ptr_menu", 6, 4 },
	{ false, "ptr_ud", 6, 7 },
	{ false, "ptr_ud", 6, 7 },
	{ false, "ptr_lr", 7, 6 },
	{ false, "ptr_lr", 7, 6 },
	{ false, "ptr_ld", 7, 7 },
	{ false, "ptr_ld", 7, 7 },
	{ false, "ptr_rd", 7, 7 },
	{ false, "ptr_rd", 6, 7 },
	{ false, "ptr_cross", 7, 7 },
	{ false, "ptr_move", 8, 0 },
	{ false, "ptr_wait", 7, 10 },
	{ false, "ptr_help", 0, 0 },
	{ false, "ptr_nodrop", 0, 0 },
	{ false, "ptr_nt_allwd", 10, 10 },
	{ false, "ptr_progress", 0, 0 },
};

struct update_box {
	int x0;
	int y0;
	int x1;
	int y1;
	bool use_buffer;
	struct gui_window *g;
	struct update_box *next;
};

struct update_box *pending_updates;
#define MARGIN 4


/**
 * Place the caret in a browser window.
 *
 * \param g window with caret
 * \param x coordinates of caret
 * \param y coordinates of caret
 * \param height height of caret
 * \param clip clip rectangle, or NULL if none
 */
static void
gui_window_place_caret(struct gui_window *g,
		       int x,
		       int y,
		       int height,
		       const struct rect *clip)
{
	os_error *error;

	error = xwimp_set_caret_position(g->window, -1,
			x * 2, -(y + height) * 2, height * 2, -1);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_set_caret_position: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}
}


/**
 * Updates a windows extent.
 *
 * \param  g  the gui_window to update
 * \param  width  the minimum width, or -1 to use window width
 * \param  height  the minimum height, or -1 to use window height
 */
static void gui_window_set_extent(struct gui_window *g, int width, int height)
{
	int screen_width;
	int toolbar_height = 0;
	wimp_window_state state;
	os_error *error;

	if (g->toolbar) {
		toolbar_height = ro_toolbar_full_height(g->toolbar);
	}

	/* get the current state */
	if ((height == -1) || (width == -1)) {
		state.w = g->window;
		error = xwimp_get_window_state(&state);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xwimp_get_window_state: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			ro_warn_user("WimpError", error->errmess);
			return;
		}
		if (width == -1)
			width = state.visible.x1 - state.visible.x0;
		if (height == -1) {
			height = state.visible.y1 - state.visible.y0;
			height -= toolbar_height;
		}
	}

	/* the top-level framed window is a total pain. to get it to maximise
	 * to the top of the screen we need to fake it having a suitably large
	 * extent */
	if (browser_window_is_frameset(g->bw)) {
		ro_gui_screen_size(&screen_width, &height);
		if (g->toolbar)
			height -= ro_toolbar_full_height(g->toolbar);
		height -= ro_get_hscroll_height(g->window);
		height -= ro_get_title_height(g->window);
	}
	if (browser_window_has_content(g->bw)) {
		int w, h;
		browser_window_get_extents(g->bw, true, &w, &h);
		width = max(width, w * 2);
		height = max(height, h * 2);
	}
	os_box extent = { 0, -height, width, toolbar_height };
	error = xwimp_set_extent(g->window, &extent);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_set_extent: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}
}


/**
 * Open a window
 *
 * opens a window using the given wimp_open, handling toolbars and resizing.
 *
 * \param open the window open event information
 */
static void ro_gui_window_open(wimp_open *open)
{
	struct gui_window *g;
	int width = open->visible.x1 - open->visible.x0;
	int height = open->visible.y1 - open->visible.y0;
	browser_scrolling h_scroll;
	browser_scrolling v_scroll;
	int toolbar_height = 0;
	float new_scale = 0;
	wimp_window_state state;
	os_error *error;
	wimp_w parent;
	bits linkage;
	bool have_content;

	g = (struct gui_window *)ro_gui_wimp_event_get_user_data(open->w);

	if (open->next == wimp_TOP && g->iconise_icon >= 0) {
		/* window is no longer iconised, release its sprite number */
		iconise_used[g->iconise_icon] = false;
		g->iconise_icon = -1;
	}

	have_content = browser_window_has_content(g->bw);

	/* get the current flags/nesting state */
	state.w = g->window;
	error = xwimp_get_window_state_and_nesting(&state, &parent, &linkage);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}

	/* account for toolbar height, if present */
	if (g->toolbar)
		toolbar_height = ro_toolbar_full_height(g->toolbar);
	height -= toolbar_height;

	/* work with the state from now on so we can modify flags */
	state.visible = open->visible;
	state.xscroll = open->xscroll;
	state.yscroll = open->yscroll;
	state.next = open->next;

	browser_window_get_scrollbar_type(g->bw, &h_scroll, &v_scroll);

	/* handle 'auto' scroll bars' and non-fitting scrollbar removal */
	if ((h_scroll != BW_SCROLLING_NO) && (v_scroll != BW_SCROLLING_NO)) {
		int size;

		/* windows lose scrollbars when containing a frameset */
		bool no_hscroll = false;
		bool no_vscroll = browser_window_is_frameset(g->bw);

		/* hscroll */
		size = ro_get_hscroll_height(NULL);
		size -= 2; /* 1px border on both sides */
		if (!no_hscroll) {
			if (!(state.flags & wimp_WINDOW_HSCROLL)) {
				height -= size;
				state.visible.y0 += size;
				if (have_content) {
					browser_window_schedule_reformat(g->bw);
				}
			}
			state.flags |= wimp_WINDOW_HSCROLL;
		} else {
			if (state.flags & wimp_WINDOW_HSCROLL) {
				height += size;
				state.visible.y0 -= size;
				if (have_content) {
					browser_window_schedule_reformat(g->bw);
				}
			}
			state.flags &= ~wimp_WINDOW_HSCROLL;
		}

		/* vscroll */
		size = ro_get_vscroll_width(NULL);
		size -= 2; /* 1px border on both sides */
		if (!no_vscroll) {
			if (!(state.flags & wimp_WINDOW_VSCROLL)) {
				width -= size;
				state.visible.x1 -= size;
				if (have_content) {
					browser_window_schedule_reformat(g->bw);
				}
			}
			state.flags |= wimp_WINDOW_VSCROLL;
		} else {
			if (state.flags & wimp_WINDOW_VSCROLL) {
				width += size;
				state.visible.x1 += size;
				if (have_content) {
					browser_window_schedule_reformat(g->bw);
				}
			}
			state.flags &= ~wimp_WINDOW_VSCROLL;
		}
	}

	/* reformat or change extent if necessary */
	if (have_content &&
	    (g->old_width != width || g->old_height != height)) {
		/* Ctrl-resize of a top-level window scales the content size */
		if ((g->old_width > 0) &&
		    (g->old_width != width) &&
		    (ro_gui_ctrl_pressed())) {
			new_scale = (browser_window_get_scale(g->bw) * width) / g->old_width;
		}
		browser_window_schedule_reformat(g->bw);
	}
	if (g->update_extent ||
	    g->old_width != width ||
	    g->old_height != height) {
		g->old_width = width;
		g->old_height = height;
		g->update_extent = false;
		gui_window_set_extent(g, width, height);
	}

	/* first resize stops any flickering by making the URL window on top */
	ro_gui_url_complete_resize(g->toolbar, PTR_WIMP_OPEN(&state));

	/* Windows containing framesets can only be scrolled via the core, which
	 * is implementing frame scrollbars itself.  The x and y offsets are
	 * therefore fixed.
	 */

	if (browser_window_is_frameset(g->bw)) {
		state.xscroll = 0;
		state.yscroll = toolbar_height;
	}

	error = xwimp_open_window_nested_with_flags(&state, parent, linkage);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_open_window: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}

	/* update the toolbar */
	if (g->status_bar)
		ro_gui_status_bar_resize(g->status_bar);
	if (g->toolbar) {
		ro_toolbar_process(g->toolbar, -1, false);
		/* second resize updates to the new URL bar width */
		ro_gui_url_complete_resize(g->toolbar, open);
	}

	/* set the new scale from a ctrl-resize. this must be done at the end as
	 * it may cause a frameset recalculation based on the new window size.
	 */
	if (new_scale > 0) {
		ro_gui_window_set_scale(g, new_scale);
	}
}


/**
 * Update the extent of the inside of a browser window to that of the
 * current content.
 *
 * \param g gui_window to update the extent of
 */
static void gui_window_update_extent(struct gui_window *g)
{
	os_error *error;
	wimp_window_info info;

	assert(g);

	info.w = g->window;
	error = xwimp_get_window_info_header_only(&info);
	if (error) {
		NSLOG(netsurf, INFO,
		      "xwimp_get_window_info_header_only: 0x%x: %s",
		      error->errnum,
		      error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}

	/* scroll on toolbar height change */
	if (g->toolbar) {
		int scroll = ro_toolbar_height(g->toolbar) - info.extent.y1;
		info.yscroll += scroll;
	}

	/* Handle change of extents */
	g->update_extent = true;
	ro_gui_window_open(PTR_WIMP_OPEN(&info));
}


/**
 * Update a window and its toolbar
 *
 * makes a window and toolbar reflect a new theme: used as a callback
 * by the toolbar module when a theme change affects a toolbar.
 *
 * \param data void pointer to the window's gui_window struct
 * \param ok true if the bar still exists; else false.
 */
static void ro_gui_window_update_theme(void *data, bool ok)
{
	struct gui_window *g = (struct gui_window *) data;

	if (g != NULL && g->toolbar != NULL) {
		if (ok) {
			gui_window_update_extent(g);
		} else {
			g->toolbar = NULL;
		}
	}
}


/**
 * Update a window to reflect a change in toolbar size: used as a callback by
 * the toolbar module when a toolbar height changes.
 *
 * \param data void pointer the window's gui_window struct
 */
static void ro_gui_window_update_toolbar(void *data)
{
	struct gui_window *g = (struct gui_window *) data;

	if (g != NULL) {
		gui_window_update_extent(g);
	}
}


/**
 * Update the toolbar buttons for a given browser window to reflect the
 * current state of its contents.
 *
 * Note that the parameters to this function are arranged so that it can be
 * supplied to the toolbar module as an button state update callback.
 *
 * \param g The browser window to update.
 */
static void ro_gui_window_update_toolbar_buttons(struct gui_window *g)
{
	struct browser_window	*bw;
	struct toolbar		*toolbar;

	if (g == NULL || g->toolbar == NULL)
		return;

	bw = g->bw;
	toolbar = g->toolbar;

	ro_toolbar_set_button_shaded_state(toolbar, TOOLBAR_BUTTON_RELOAD,
			!browser_window_reload_available(bw));

	ro_toolbar_set_button_shaded_state(toolbar, TOOLBAR_BUTTON_STOP,
			!browser_window_stop_available(bw));

	ro_toolbar_set_button_shaded_state(toolbar, TOOLBAR_BUTTON_BACK,
			!browser_window_back_available(bw));

	ro_toolbar_set_button_shaded_state(toolbar, TOOLBAR_BUTTON_FORWARD,
			!browser_window_forward_available(bw));

	ro_toolbar_set_button_shaded_state(toolbar, TOOLBAR_BUTTON_UP,
			!browser_window_up_available(bw));

	ro_toolbar_set_button_shaded_state(toolbar, TOOLBAR_BUTTON_SEARCH,
			!browser_window_can_search(bw));

	ro_toolbar_set_button_shaded_state(toolbar, TOOLBAR_BUTTON_SCALE,
			!browser_window_has_content(bw));

	ro_toolbar_set_button_shaded_state(toolbar, TOOLBAR_BUTTON_PRINT,
			!browser_window_has_content(bw));

	ro_toolbar_set_button_shaded_state(toolbar, TOOLBAR_BUTTON_SAVE_SOURCE,
			!browser_window_has_content(bw));

	ro_toolbar_update_urlsuggest(toolbar);
}


/**
 * Add a hotlist entry for a browser window.
 *
 * \param g The browser window to act on.
 */
static void ro_gui_window_action_add_bookmark(struct gui_window *g)
{
	nsurl *url;

	if (g == NULL || g->bw == NULL || g->toolbar == NULL ||
			browser_window_has_content(g->bw) == false)
		return;

	url = browser_window_access_url(g->bw);

	ro_gui_hotlist_add_page(url);
	ro_toolbar_update_hotlist(g->toolbar);
}


/**
 * Remove a hotlist entry for a browser window.
 *
 * \param g The browser window to act on.
 */
static void ro_gui_window_action_remove_bookmark(struct gui_window *g)
{
	nsurl *url;

	if (g == NULL || g->bw == NULL || g->toolbar == NULL ||
			browser_window_has_content(g->bw) == false)
		return;

	url = browser_window_access_url(g->bw);

	ro_gui_hotlist_remove_page(url);
}


/**
 * Open a local history pane for a browser window.
 *
 * \param gw The browser window to act on.
 */
static void ro_gui_window_action_local_history(struct gui_window *gw)
{
	nserror res;

	if ((gw == NULL) || (gw->bw == NULL)) {
		return;
	}

	res = ro_gui_local_history_present(gw->window, gw->bw);

	if (res != NSERROR_OK) {
		ro_warn_user(messages_get_errorcode(res), 0);
	}
}


/**
 * Perform a Navigate Home action on a browser window.
 *
 * \param g The browser window to act on.
 */
static void ro_gui_window_action_home(struct gui_window *g)
{
	static const char *addr = NETSURF_HOMEPAGE;
	nsurl *url;
	nserror error;

	if (g == NULL || g->bw == NULL)
		return;

	if (nsoption_charp(homepage_url) != NULL) {
		addr = nsoption_charp(homepage_url);
	}

	error = nsurl_create(addr, &url);
	if (error == NSERROR_OK) {
		error = browser_window_navigate(g->bw,
					url,
					NULL,
					BW_NAVIGATE_HISTORY,
					NULL,
					NULL,
					NULL);
		nsurl_unref(url);
	}
	if (error != NSERROR_OK) {
		ro_warn_user(messages_get_errorcode(error), 0);
	}
}


/**
 * Open a text search dialogue for a browser window.
 *
 * \param g The browser window to act on.
 */
static void ro_gui_window_action_search(struct gui_window *g)
{
	if (g == NULL || g->bw == NULL || !browser_window_can_search(g->bw))
		return;

	ro_gui_search_prepare(g->bw);
	ro_gui_dialog_open_persistent(g->window, dialog_search, true);
}


/**
 * Open a zoom dialogue for a browser window.
 *
 * \param g The browser window to act on.
 */
static void ro_gui_window_action_zoom(struct gui_window *g)
{
	if (g == NULL)
		return;

	ro_gui_dialog_prepare_zoom(g);
	ro_gui_dialog_open_persistent(g->window, dialog_zoom, true);
}


/**
 * Open a save dialogue for a browser window contents.
 *
 * \param g The browser window to act on.
 * \param save_type The type of save to open.
 */
static void
ro_gui_window_action_save(struct gui_window *g, gui_save_type save_type)
{
	struct hlcache_handle *h;

	if (g == NULL || g->bw == NULL || !browser_window_has_content(g->bw))
		return;

	h = browser_window_get_content(g->bw);
	if (h == NULL)
		return;

	ro_gui_save_prepare(save_type, h, NULL, NULL, NULL);
	ro_gui_dialog_open_persistent(g->window, dialog_saveas, true);
}


/**
 * Open a print dialogue for a browser window.
 *
 * \param g The browser window to act on.
 */
static void ro_gui_window_action_print(struct gui_window *g)
{
	if (g != NULL) {
		ro_gui_print_prepare(g);
		ro_gui_dialog_open_persistent(g->window, dialog_print, true);
	}
}


/**
 * Prepare the page info window for use.
 *
 * \param g The GUI window block to use.
 */
static void ro_gui_window_prepare_pageinfo(struct gui_window *g)
{
	struct hlcache_handle *h = browser_window_get_content(g->bw);
	char icon_buf[20] = "file_xxx";
	char enc_buf[40];
	const char *icon = icon_buf;
	const char *title, *url;
	lwc_string *mime;
	const char *enc = "-";

	assert(h);

	title = content_get_title(h);
	if (title == NULL)
		title = "-";
	url = nsurl_access(hlcache_handle_get_url(h));
	if (url == NULL)
		url = "-";
	mime = content_get_mime_type(h);

	sprintf(icon_buf, "file_%x", ro_content_filetype(h));
	if (!ro_gui_wimp_sprite_exists(icon_buf))
		sprintf(icon_buf, "file_xxx");

	if (content_get_type(h) == CONTENT_HTML) {
		if (content_get_encoding(h, CONTENT_ENCODING_NORMAL)) {
			snprintf(enc_buf, sizeof enc_buf, "%s (%s)",
				 content_get_encoding(h, CONTENT_ENCODING_NORMAL),
				 content_get_encoding(h, CONTENT_ENCODING_SOURCE));
			enc = enc_buf;
		} else {
			enc = messages_get("EncodingUnk");
		}
	}

	ro_gui_set_icon_string(dialog_pageinfo, ICON_PAGEINFO_ICON,
			icon, true);
	ro_gui_set_icon_string(dialog_pageinfo, ICON_PAGEINFO_TITLE,
			title, true);
	ro_gui_set_icon_string(dialog_pageinfo, ICON_PAGEINFO_URL,
			url, true);
	ro_gui_set_icon_string(dialog_pageinfo, ICON_PAGEINFO_ENC,
			enc, true);
	ro_gui_set_icon_string(dialog_pageinfo, ICON_PAGEINFO_TYPE,
			lwc_string_data(mime), true);

	lwc_string_unref(mime);
}


/**
 * Open a page info box for a browser window.
 *
 * \param g The browser window to act on.
 */
static void ro_gui_window_action_page_info(struct gui_window *g)
{
	if (g == NULL || g->bw == NULL ||
			browser_window_has_content(g->bw) == false)
		return;

	ro_gui_window_prepare_pageinfo(g);
	ro_gui_dialog_open_persistent(g->window, dialog_pageinfo, false);
}


/**
 * Process Mouse_Click events in a toolbar's button bar.
 *
 * This does not handle other clicks in a toolbar: these are handled
 * by the toolbar module itself.
 *
 * \param data The GUI window associated with the click.
 * \param action_type The action type to be handled.
 * \param action The action to process.
 */
static void
ro_gui_window_toolbar_click(void *data,
			    toolbar_action_type action_type,
			    union toolbar_action action)
{
	struct gui_window *g = data;
	nserror err;

	if (g == NULL)
		return;


	if (action_type == TOOLBAR_ACTION_URL) {
		switch (action.url) {
		case TOOLBAR_URL_DRAG_URL:
		{
			gui_save_type save_type;
			nserror err;
			nsurl *url;

			if (!browser_window_has_content(g->bw))
				break;

			if (ro_gui_shift_pressed())
				save_type = GUI_SAVE_LINK_URL;
			else
				save_type = GUI_SAVE_LINK_TEXT;

			err = browser_window_get_url(g->bw, true, &url);
			if (err != NSERROR_OK) {
				/* Fall back to access (won't get fragment). */
				url = nsurl_ref(
					browser_window_access_url(g->bw));
			}

			ro_gui_drag_save_link(save_type, url,
					browser_window_get_title(g->bw), g);

			nsurl_unref(url);
		}
			break;

		case TOOLBAR_URL_SELECT_HOTLIST:
			ro_gui_window_action_add_bookmark(g);
			break;

		case TOOLBAR_URL_ADJUST_HOTLIST:
			ro_gui_window_action_remove_bookmark(g);
			break;

		case TOOLBAR_URL_SELECT_PGINFO:
		case TOOLBAR_URL_ADJUST_PGINFO:
			ro_gui_pageinfo_present(g);

		default:
			break;
		}

		return;
	}


	/* By now, the only valid action left is a button click.  If it isn't
	 * one of those, give up.
	 */

	if (action_type != TOOLBAR_ACTION_BUTTON)
		return;

	switch (action.button) {
	case TOOLBAR_BUTTON_BACK:
		if (g->bw != NULL)
			browser_window_history_back(g->bw, false);
		break;

	case TOOLBAR_BUTTON_BACK_NEW:
		if (g->bw != NULL)
			browser_window_history_back(g->bw, true);
		break;

	case TOOLBAR_BUTTON_FORWARD:
		if (g->bw != NULL)
			browser_window_history_forward(g->bw, false);
		break;

	case TOOLBAR_BUTTON_FORWARD_NEW:
		if (g->bw != NULL)
			browser_window_history_forward(g->bw, true);
		break;

	case TOOLBAR_BUTTON_STOP:
		if (g->bw != NULL)
			browser_window_stop(g->bw);
		break;

	case TOOLBAR_BUTTON_RELOAD:
		if (g->bw != NULL)
			browser_window_reload(g->bw, false);
		break;

	case TOOLBAR_BUTTON_RELOAD_ALL:
		if (g->bw != NULL)
			browser_window_reload(g->bw, true);
		break;

	case TOOLBAR_BUTTON_HISTORY_LOCAL:
		ro_gui_window_action_local_history(g);
		break;

	case TOOLBAR_BUTTON_HISTORY_GLOBAL:
		ro_gui_global_history_present();
		break;

	case TOOLBAR_BUTTON_HOME:
		ro_gui_window_action_home(g);
		break;

	case TOOLBAR_BUTTON_SEARCH:
		ro_gui_window_action_search(g);
		break;

	case TOOLBAR_BUTTON_SCALE:
		ro_gui_window_action_zoom(g);
		break;

	case TOOLBAR_BUTTON_BOOKMARK_OPEN:
		ro_gui_hotlist_present();
		break;

	case TOOLBAR_BUTTON_BOOKMARK_ADD:
		ro_gui_window_action_add_bookmark(g);
		break;

	case TOOLBAR_BUTTON_SAVE_SOURCE:
		ro_gui_window_action_save(g, GUI_SAVE_SOURCE);
		break;

	case TOOLBAR_BUTTON_SAVE_COMPLETE:
		ro_gui_window_action_save(g, GUI_SAVE_COMPLETE);
		break;

	case TOOLBAR_BUTTON_PRINT:
		ro_gui_window_action_print(g);
		break;

	case TOOLBAR_BUTTON_UP:
		err = browser_window_navigate_up(g->bw, false);
		if (err != NSERROR_OK) {
			ro_warn_user(messages_get_errorcode(err), NULL);
		}
		break;

	case TOOLBAR_BUTTON_UP_NEW:
		err = browser_window_navigate_up(g->bw, true);
		if (err != NSERROR_OK) {
			ro_warn_user(messages_get_errorcode(err), NULL);
		}
		break;

	default:
		break;
	}

	ro_gui_window_update_toolbar_buttons(g);
}


/**
 * Launch a new url in the given window.
 *
 * \param g gui_window to update
 * \param url1 url to be launched
 */
static void ro_gui_window_launch_url(struct gui_window *g, const char *url_s)
{
	nserror error;
	nsurl *url;

	if (url_s == NULL) {
		return;
	}

	ro_gui_url_complete_close();

	error = search_web_omni(url_s, SEARCH_WEB_OMNI_NONE, &url);
	if (error != NSERROR_OK) {
		ro_warn_user(messages_get_errorcode(error), 0);
	} else {
		ro_gui_window_set_url(g, url);

		browser_window_navigate(g->bw, url,
				NULL, BW_NAVIGATE_HISTORY,
				NULL, NULL, NULL);
		nsurl_unref(url);
	}
}


/**
 * Open a new browser window.
 *
 * \param g The browser window to act on.
 */
static void ro_gui_window_action_new_window(struct gui_window *g)
{
	nserror error;

	if (g == NULL || g->bw == NULL)
		return;

	error = browser_window_create(BW_CREATE_CLONE,
			browser_window_access_url(g->bw),
			NULL, g->bw, NULL);

	if (error != NSERROR_OK) {
		ro_warn_user(messages_get_errorcode(error), 0);
	}
}


/**
 * Scroll a browser window.
 *
 * the scroll is either via the core or directly using the normal
 * Wimp_OpenWindow interface.
 *
 * Scroll steps are supplied in terms of the (extended) Scroll Event direction
 * values returned by Wimp_Poll.  Special values of 0x7fffffff and 0x80000000
 * are added to mean "Home" and "End".
 *
 * \param g The GUI Window to be scrolled.
 * \param scroll_x The X scroll step to be applied.
 * \param scroll_y The Y scroll step to be applied.
 */
static void
ro_gui_window_scroll_action(struct gui_window *g,
			    wimp_scroll_direction scroll_x,
			    wimp_scroll_direction scroll_y)
{
	int			visible_x, visible_y;
	int			step_x = 0, step_y = 0;
	int			toolbar_y;
	wimp_window_state	state;
	wimp_pointer		pointer;
	os_error		*error;
	os_coord		pos;
	bool			handled = false;
	struct toolbar		*toolbar;

	if (g == NULL)
		return;

	/* Get the current window, toolbar and pointer details. */

	state.w = g->window;
	error = xwimp_get_window_state(&state);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_state: 0x%x: %s",
		      error->errnum, error->errmess);
		return;
	}

	toolbar = ro_toolbar_parent_window_lookup(g->window);
	assert(g == NULL || g->toolbar == NULL || g->toolbar == toolbar);

	toolbar_y = (toolbar == NULL) ? 0 : ro_toolbar_full_height(toolbar);

	visible_x = state.visible.x1 - state.visible.x0 - 32;
	visible_y = state.visible.y1 - state.visible.y0 - 32 - toolbar_y;

	error = xwimp_get_pointer_info(&pointer);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_pointer_info 0x%x : %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}

	/* Turn the scroll requirement from Scroll Event codes into coordinates
	 * that the core can understand.
	 */

	switch (scroll_x) {
	case wimp_SCROLL_PAGE_LEFT:
		step_x = SCROLL_PAGE_DOWN;
		break;
	case wimp_SCROLL_AUTO_LEFT:
	case wimp_SCROLL_COLUMN_LEFT:
		step_x = -16;
		break;
	case wimp_SCROLL_AUTO_RIGHT:
	case wimp_SCROLL_COLUMN_RIGHT:
		step_x = 16;
		break;
	case wimp_SCROLL_PAGE_RIGHT:
		step_x = SCROLL_PAGE_UP;
		break;
	case 0x80000000:
		step_x = SCROLL_BOTTOM;
		break;
	case 0x7fffffff:
		step_x = SCROLL_TOP;
		break;
	default:
		step_x = (32 * (scroll_x / 4));
		break;
	}

	switch (scroll_y) {
	case wimp_SCROLL_PAGE_UP:
		step_y = SCROLL_PAGE_UP;
		break;
	case wimp_SCROLL_AUTO_UP:
	case wimp_SCROLL_LINE_UP:
		step_y = -16;
		break;
	case wimp_SCROLL_AUTO_DOWN:
	case wimp_SCROLL_LINE_DOWN:
		step_y = 16;
		break;
	case wimp_SCROLL_PAGE_DOWN:
		step_y = SCROLL_PAGE_DOWN;
		break;
	case 0x80000000:
		step_y = SCROLL_BOTTOM;
		break;
	case 0x7fffffff:
		step_y = SCROLL_TOP;
		break;
	default:
		step_y = -(32 * (scroll_y / 4));
		break;
	}

	/* If no scrolling is required, there's no point trying to do any. */

	if (step_x == 0 && step_y == 0)
		return;

	/* If the pointer is over the window being scrolled, then try to get
	 * the core to do the scrolling on the object under the pointer.
	 */

	if (pointer.w == g->window &&
	    ro_gui_window_to_window_pos(g, pointer.pos.x, pointer.pos.y, &pos))
		handled = browser_window_scroll_at_point(g->bw,
							 pos.x,
							 pos.y,
							 step_x,
							 step_y);

	/* If the core didn't do the scrolling, handle it via the Wimp.
	 * Windows which contain frames can only be scrolled by the core,
	 * because it implements frame scroll bars.
	 */

	if (!handled && (browser_window_is_frameset(g->bw) == false)) {
		switch (step_x) {
		case SCROLL_TOP:
			state.xscroll -= 0x10000000;
			break;
		case SCROLL_BOTTOM:
			state.xscroll += 0x10000000;
			break;
		case SCROLL_PAGE_UP:
			state.xscroll += visible_x;
			break;
		case SCROLL_PAGE_DOWN:
			state.xscroll -= visible_x;
			break;
		default:
			state.xscroll += 2 * step_x;
			break;
		}

		switch (step_y) {
		case SCROLL_TOP:
			state.yscroll += 0x10000000;
			break;
		case SCROLL_BOTTOM:
			state.yscroll -= 0x10000000;
			break;
		case SCROLL_PAGE_UP:
			state.yscroll += visible_y;
			break;
		case SCROLL_PAGE_DOWN:
			state.yscroll -= visible_y;
			break;
		default:
			state.yscroll -= 2 * step_y;
			break;
		}

		error = xwimp_open_window((wimp_open *) &state);
		if (error) {
			NSLOG(netsurf, INFO, "xwimp_open_window: 0x%x: %s",
			      error->errnum, error->errmess);
		}
	}
}

/**
 * handle scale kepresses within RISC OS
 */
static bool handle_local_keypress_scale(struct gui_window *gw, uint32_t c)
{
	float cscale; /* current scale */
	float scale; /* new scale */

	cscale = browser_window_get_scale(gw->bw);

	scale = cscale;

	if (ro_gui_shift_pressed() && c == 17) {
		scale = cscale - 0.1;
	} else if (ro_gui_shift_pressed() && c == 23) {
		scale = cscale + 0.1;
	} else if (c == 17) {
		for (int i = SCALE_SNAP_TO_SIZE - 1; i >= 0; i--) {
			if (scale_snap_to[i] < cscale) {
				scale = scale_snap_to[i];
				break;
			}
		}
	} else {
		for (unsigned int i = 0; i < SCALE_SNAP_TO_SIZE; i++) {
			if (scale_snap_to[i] > cscale) {
				scale = scale_snap_to[i];
				break;
			}
		}
	}

	if (scale < scale_snap_to[0]) {
		scale = scale_snap_to[0];
	}

	if (scale > scale_snap_to[SCALE_SNAP_TO_SIZE - 1]) {
		scale = scale_snap_to[SCALE_SNAP_TO_SIZE - 1];
	}

	if (cscale != scale) {
		ro_gui_window_set_scale(gw, scale);
	}

	return true;
}

/**
 * Handle keypresses within the RISC OS GUI
 *
 * this is to be called after the core has been given a chance to act,
 * or on keypresses in the toolbar where the core doesn't get
 * involved.
 *
 * \param *g         The gui window to which the keypress applies.
 * \param *key	     The keypress data.
 * \param is_toolbar true if the keypress is from a toolbar else false.
 * \return true if the keypress was claimed; else false.
 */
static bool
ro_gui_window_handle_local_keypress(struct gui_window *g,
				    wimp_key *key,
				    bool is_toolbar)
{
	struct browser_window_features cont;
	os_error			*ro_error;
	wimp_pointer			pointer;
	os_coord			pos;
	uint32_t			c = (uint32_t) key->c;
	wimp_scroll_direction		xscroll = wimp_SCROLL_NONE;
	wimp_scroll_direction		yscroll = wimp_SCROLL_NONE;
	nsurl				*url;

	if (g == NULL)
		return false;

	ro_error = xwimp_get_pointer_info(&pointer);
	if (ro_error) {
		NSLOG(netsurf, INFO, "xwimp_get_pointer_info: 0x%x: %s\n",
		      ro_error->errnum, ro_error->errmess);
		ro_warn_user("WimpError", ro_error->errmess);
		return false;
	}

	if (!ro_gui_window_to_window_pos(g, pointer.pos.x, pointer.pos.y, &pos))
		return false;

	browser_window_get_features(g->bw, pos.x, pos.y, &cont);

	switch (c) {
	case IS_WIMP_KEY + wimp_KEY_F1:	/* Help. */
	{
		nserror error = nsurl_create(
				"http://www.netsurf-browser.org/documentation/",
				&url);
		if (error == NSERROR_OK) {
			error = browser_window_create(BW_CREATE_HISTORY,
					url,
					NULL,
					NULL,
					NULL);
			nsurl_unref(url);
		}
		if (error != NSERROR_OK) {
			ro_warn_user(messages_get_errorcode(error), 0);
		}
		return true;
	}
	case IS_WIMP_KEY + wimp_KEY_CONTROL + wimp_KEY_F1:
		ro_gui_window_action_page_info(g);
		return true;

	case IS_WIMP_KEY + wimp_KEY_F2:
		if (g->toolbar == NULL)
			return false;
		ro_gui_url_complete_close();
		ro_toolbar_set_url(g->toolbar, "www.", true, true);
		ro_gui_url_complete_start(g->toolbar);
		ro_gui_url_complete_keypress(g->toolbar, wimp_KEY_DOWN);
		return true;

	case IS_WIMP_KEY + wimp_KEY_CONTROL + wimp_KEY_F2:
		/* Close window. */
		ro_gui_url_complete_close();
		gui_window_set_pointer(g, GUI_POINTER_DEFAULT);
		browser_window_destroy(g->bw);
		return true;

	case 19:		/* Ctrl + S */
	case IS_WIMP_KEY + wimp_KEY_F3:
		ro_gui_window_action_save(g, GUI_SAVE_SOURCE);
		return true;

	case IS_WIMP_KEY + wimp_KEY_CONTROL + wimp_KEY_F3:
		ro_gui_window_action_save(g, GUI_SAVE_TEXT);
		return true;

	case IS_WIMP_KEY + wimp_KEY_SHIFT + wimp_KEY_F3:
		ro_gui_window_action_save(g, GUI_SAVE_COMPLETE);
		return true;

	case IS_WIMP_KEY + wimp_KEY_CONTROL + wimp_KEY_SHIFT + wimp_KEY_F3:
		ro_gui_window_action_save(g, GUI_SAVE_DRAW);
		return true;

	case 6:			/* Ctrl + F */
	case IS_WIMP_KEY + wimp_KEY_F4:	/* Search */
		ro_gui_window_action_search(g);
		return true;

	case IS_WIMP_KEY + wimp_KEY_F5:	/* Reload */
		if (g->bw != NULL)
			browser_window_reload(g->bw, false);
		return true;

	case 18:		/* Ctrl+R (Full reload) */
	case IS_WIMP_KEY + wimp_KEY_CONTROL + wimp_KEY_F5:
		if (g->bw != NULL)
			browser_window_reload(g->bw, true);
		return true;

	case IS_WIMP_KEY + wimp_KEY_F6:	/* Hotlist */
		ro_gui_hotlist_present();
		return true;

	case IS_WIMP_KEY + wimp_KEY_F7:	/* Show local history */
		ro_gui_window_action_local_history(g);
		return true;

	case IS_WIMP_KEY + wimp_KEY_CONTROL + wimp_KEY_F7:
		/* Show global history */
		ro_gui_global_history_present();
		return true;

	case IS_WIMP_KEY + wimp_KEY_F8:	/* View source */
		ro_gui_view_source((cont.main != NULL) ? cont.main :
				browser_window_get_content(g->bw));
		return true;

	case IS_WIMP_KEY + wimp_KEY_F9:
		/* Dump content for debugging. */
		ro_gui_dump_browser_window(g->bw);
		return true;

	case IS_WIMP_KEY + wimp_KEY_CONTROL + wimp_KEY_F9:
		urldb_dump();
		return true;

	case IS_WIMP_KEY + wimp_KEY_CONTROL + wimp_KEY_SHIFT + wimp_KEY_F9:
		talloc_report_full(0, stderr);
		return true;

	case IS_WIMP_KEY + wimp_KEY_F11:	/* Zoom */
		ro_gui_window_action_zoom(g);
		return true;

	case IS_WIMP_KEY + wimp_KEY_SHIFT + wimp_KEY_F11:
		/* Toggle display of box outlines. */
		browser_window_debug(g->bw, CONTENT_DEBUG_REDRAW);

		ro_gui_window_invalidate_area(g, NULL);
		return true;

	case wimp_KEY_RETURN:
		if (is_toolbar) {
			const char *toolbar_url;
			toolbar_url = ro_toolbar_get_url(g->toolbar);
			ro_gui_window_launch_url(g, toolbar_url);
		}
		return true;

	case wimp_KEY_ESCAPE:
		if (ro_gui_url_complete_close()) {
			ro_gui_url_complete_start(g->toolbar);
			return true;
		}

		if (g->bw != NULL)
			browser_window_stop(g->bw);
		return true;

	case 14:	/* CTRL+N */
		ro_gui_window_action_new_window(g);
		return true;

	case 17:       /* CTRL+Q (Zoom out) */
	case 23:       /* CTRL+W (Zoom in) */
		if (browser_window_has_content(g->bw) == true) {
			return handle_local_keypress_scale(g, c);
		}
		break;

	case IS_WIMP_KEY + wimp_KEY_PRINT:
		ro_gui_window_action_print(g);
		return true;

	case IS_WIMP_KEY | wimp_KEY_LEFT:
	case IS_WIMP_KEY | wimp_KEY_RIGHT:
	case IS_WIMP_KEY | wimp_KEY_CONTROL | wimp_KEY_LEFT:
	case IS_WIMP_KEY | wimp_KEY_CONTROL | wimp_KEY_RIGHT:
	case IS_WIMP_KEY | wimp_KEY_UP:
	case IS_WIMP_KEY | wimp_KEY_DOWN:
	case IS_WIMP_KEY | wimp_KEY_PAGE_UP:
	case IS_WIMP_KEY | wimp_KEY_PAGE_DOWN:
	case wimp_KEY_HOME:
	case IS_WIMP_KEY | wimp_KEY_CONTROL | wimp_KEY_UP:
	case IS_WIMP_KEY | wimp_KEY_END:
	case IS_WIMP_KEY | wimp_KEY_CONTROL | wimp_KEY_DOWN:
		if (is_toolbar)
			return false;
		break;
	default:
		return false; /* This catches any keys we don't want to claim */
	}

	/* Any keys that exit from the above switch() via break should be
	 * processed as scroll actions in the browser window. */

	switch (c) {
	case IS_WIMP_KEY | wimp_KEY_LEFT:
		xscroll = wimp_SCROLL_COLUMN_LEFT;
		break;
	case IS_WIMP_KEY | wimp_KEY_RIGHT:
		xscroll = wimp_SCROLL_COLUMN_RIGHT;
		break;
	case IS_WIMP_KEY | wimp_KEY_CONTROL | wimp_KEY_LEFT:
		xscroll = 0x7fffffff;
		break;
	case IS_WIMP_KEY | wimp_KEY_CONTROL | wimp_KEY_RIGHT:
		xscroll = 0x80000000;
		break;
	case IS_WIMP_KEY | wimp_KEY_UP:
		yscroll = wimp_SCROLL_LINE_UP;
		break;
	case IS_WIMP_KEY | wimp_KEY_DOWN:
		yscroll = wimp_SCROLL_LINE_DOWN;
		break;
	case IS_WIMP_KEY | wimp_KEY_PAGE_UP:
		yscroll = wimp_SCROLL_PAGE_UP;
		break;
	case IS_WIMP_KEY | wimp_KEY_PAGE_DOWN:
		yscroll = wimp_SCROLL_PAGE_DOWN;
		break;
	case wimp_KEY_HOME:
	case IS_WIMP_KEY | wimp_KEY_CONTROL | wimp_KEY_UP:
		yscroll = 0x7fffffff;
		break;
	case IS_WIMP_KEY | wimp_KEY_END:
	case IS_WIMP_KEY | wimp_KEY_CONTROL | wimp_KEY_DOWN:
		yscroll = 0x80000000;
		break;
	}

	ro_gui_window_scroll_action(g, xscroll, yscroll);

	return true;
}


/**
 * Callback handler for keypresses within browser window toolbars.
 *
 * \param data Client data, pointing to the GUI Window.
 * \param key The keypress data.
 * \return true if the keypress was handled; else false.
 */
static bool ro_gui_window_toolbar_keypress(void *data, wimp_key *key)
{
	struct gui_window *g = (struct gui_window *) data;

	if (g != NULL) {
		return ro_gui_window_handle_local_keypress(g, key, true);
	}

	return false;
}


/**
 * Save a new toolbar button configuration
 *
 * used as a callback by the toolbar module when a buttonbar edit has
 * finished.
 *
 * \param data void pointer to the window's gui_window struct
 * \param config pointer to a malloc()'d button config string.
 */
static void ro_gui_window_save_toolbar_buttons(void *data, char *config)
{
	nsoption_set_charp(toolbar_browser, config);
	ro_gui_save_options();
}


/**
 * toolbar callbacks for a browser window.
 */
static const struct toolbar_callbacks ro_gui_window_toolbar_callbacks = {
	ro_gui_window_update_theme,
	ro_gui_window_update_toolbar,
	(void (*)(void *)) ro_gui_window_update_toolbar_buttons,
	ro_gui_window_toolbar_click,
	ro_gui_window_toolbar_keypress,
	ro_gui_window_save_toolbar_buttons
};


/**
 * Handle wimp closing event
 *
 * \param w The window handle the event occoured on
 */
static void ro_gui_window_close(wimp_w w)
{
	struct gui_window *g;
	wimp_pointer pointer;
	os_error *error;
	char *temp_name;
	char *filename = NULL;
	struct nsurl *url;
	bool destroy;

	error = xwimp_get_pointer_info(&pointer);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_pointer_info: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}

	g = (struct gui_window *)ro_gui_wimp_event_get_user_data(w);

	if (pointer.buttons & wimp_CLICK_ADJUST) {
		destroy = !ro_gui_shift_pressed();

		url = browser_window_access_url(g->bw);
		if (url != NULL) {
			netsurf_nsurl_to_path(url, &filename);
		}
		if (filename != NULL) {
			temp_name = malloc(strlen(filename) + 32);
			if (temp_name) {
				char *r;
				sprintf(temp_name, "Filer_OpenDir %s",
						filename);
				r = temp_name + strlen(temp_name);
				while (r > temp_name) {
					if (*r == '.') {
						*r = '\0';
						break;
					}
					r--;
				}
				error = xos_cli(temp_name);
				if (error) {
					NSLOG(netsurf, INFO,
					      "xos_cli: 0x%x: %s",
					      error->errnum,
					      error->errmess);
					ro_warn_user("MiscError", error->errmess);
					return;
				}
				free(temp_name);
			}
			free(filename);
		} else {
			/* this is pointless if we are about to close the
			 * window */
			if (!destroy && url != NULL)
				browser_window_navigate_up(g->bw, false);
		}
	} else {
		destroy = true;
	}

	if (destroy) {
		browser_window_destroy(g->bw);
	}
}


/**
 * Handle a Redraw_Window_Request for a browser window.
 *
 * \param redraw The redraw event
 */
static void ro_gui_window_redraw(wimp_draw *redraw)
{
	osbool more;
	struct gui_window *g;
	os_error *error;
	struct redraw_context ctx = {
		.interactive = true,
		.background_images = true,
		.plot = &ro_plotters
	};

	g = (struct gui_window *)ro_gui_wimp_event_get_user_data(redraw->w);

	/* We cannot render locked contents.  If the browser window is not
	 * ready for redraw, do nothing.  Else, in the case of buffered
	 * rendering we'll show random data. */
	if (!browser_window_redraw_ready(g->bw)) {
		return;
	}

	ro_gui_current_redraw_gui = g;

	error = xwimp_redraw_window(redraw, &more);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_redraw_window: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}
	while (more) {
		struct rect clip;

		/* OS's redraw request coordinates are in screen coordinates,
		 * with an origin at the bottom left of the screen.
		 * Find the coordinate of the top left of the document in terms
		 * of OS screen coordinates.
		 * NOTE: OS units are 2 per px. */
		ro_plot_origin_x = redraw->box.x0 - redraw->xscroll;
		ro_plot_origin_y = redraw->box.y1 - redraw->yscroll;

		/* Convert OS redraw rectangle request coordinates into NetSurf
		 * coordinates. NetSurf coordinates have origin at top left of
		 * document and units are in px. */
		clip.x0 = (redraw->clip.x0 - ro_plot_origin_x) / 2; /* left   */
		clip.y0 = (ro_plot_origin_y - redraw->clip.y1) / 2; /* top    */
		clip.x1 = (redraw->clip.x1 - ro_plot_origin_x) / 2; /* right  */
		clip.y1 = (ro_plot_origin_y - redraw->clip.y0) / 2; /* bottom */

		if (ro_gui_current_redraw_gui->option.buffer_everything)
			ro_gui_buffer_open(redraw);

		browser_window_redraw(g->bw, 0, 0, &clip, &ctx);

		if (ro_gui_current_redraw_gui->option.buffer_everything)
			ro_gui_buffer_close();

		/* Check to see if there are more rectangles to draw and
		 * get next one */
		error = xwimp_get_rectangle(redraw, &more);
		/* RISC OS 3.7 returns an error here if enough buffer was
		   claimed to cause a new dynamic area to be created. It
		   doesn't actually stop anything working, so we mask it out
		   for now until a better fix is found. This appears to be a
		   bug in RISC OS. */
		if (error && !(ro_gui_current_redraw_gui->
				option.buffer_everything &&
				error->errnum == error_WIMP_GET_RECT)) {
			NSLOG(netsurf, INFO, "xwimp_get_rectangle: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("WimpError", error->errmess);
			ro_gui_current_redraw_gui = NULL;
			return;
		}
	}
	ro_gui_current_redraw_gui = NULL;
}


/**
 * Process Scroll_Request events in a browser window.
 *
 * \param scroll The wimp scroll event data block.
 */
static void ro_gui_window_scroll(wimp_scroll *scroll)
{
	float cscale, scale, inc;
	struct gui_window *g = ro_gui_window_lookup(scroll->w);

	if (g == NULL) {
		return;
	}

	if ((browser_window_has_content(g->bw) == false) ||
	    (ro_gui_shift_pressed() == false)) {
		ro_gui_window_scroll_action(g, scroll->xmin, scroll->ymin);
		return;
	}

	/* extended scroll request with shift held down; change zoom */
	cscale = browser_window_get_scale(g->bw);

	if (scroll->ymin & 3) {
		inc = 0.02;  /* RO5 sends the msg 5 times;
			      * don't ask me why
			      *
			      * @todo this is liable to break if
			      * HID is configured optimally for
			      * frame scrolling. *5 appears to be
			      * an artifact of non-HID mode scrolling.
			      */
	} else {
		inc = (1 << (ABS(scroll->ymin)>>2)) / 20.0F;
	}

	if (scroll->ymin > 0) {
		scale = cscale + inc;
		if (scale > scale_snap_to[SCALE_SNAP_TO_SIZE - 1]) {
			scale = scale_snap_to[SCALE_SNAP_TO_SIZE - 1];
		}
	} else {
		scale = cscale - inc;
		if (scale < scale_snap_to[0]) {
			scale = scale_snap_to[0];
		}
	}
	if (scale != cscale) {
		ro_gui_window_set_scale(g, scale);
	}
}


/**
 * Process Pointer Leaving Window events in a browser window.
 *
 * These arrive via the termination callback handler from ro_mouse's
 * mouse tracking.
 *
 * \param leaving The wimp pointer leaving event data block.
 * \param data The GUI window that the pointer is leaving.
 */
static void ro_gui_window_track_end(wimp_leaving *leaving, void *data)
{
	struct gui_window *g = (struct gui_window *)data;

	if (g != NULL) {
		gui_window_set_pointer(g, GUI_POINTER_DEFAULT);
	}
}


/**
 * Process Pointer Entering Window events in a browser window.
 *
 * \param entering The wimp pointer entering event data block.
 */
static void ro_gui_window_pointer_entering(wimp_entering *entering)
{
	struct gui_window *g = ro_gui_window_lookup(entering->w);

	if (g != NULL) {
		ro_mouse_track_start(ro_gui_window_track_end,
				     ro_gui_window_mouse_at,
				     g);
	}
}


/**
 * Process Key_Pressed events in a browser window.
 *
 * \param key The wimp keypress block for the event.
 * \return true if the event was handled, else false.
 */
static bool ro_gui_window_keypress(wimp_key *key)
{
	struct gui_window *g;
	uint32_t c = (uint32_t) key->c;

	g = (struct gui_window *) ro_gui_wimp_event_get_user_data(key->w);
	if (g == NULL) {
		return false;
	}

	/* First send the key to the browser window, eg. form fields. */

	if ((unsigned)c < 0x20 ||
	    (0x7f <= c && c <= 0x9f) ||
	    (c & IS_WIMP_KEY)) {
		/* Munge control keys into unused control chars */
		/* We can't map onto 1->26 (reserved for ctrl+<qwerty>
		   That leaves 27->31 and 128->159 */
		switch (c & ~IS_WIMP_KEY) {
		case wimp_KEY_TAB:
			c = 9;
			break;

		case wimp_KEY_SHIFT | wimp_KEY_TAB:
			c = 11;
			break;

			/* cursor movement keys */
		case wimp_KEY_HOME:
		case wimp_KEY_CONTROL | wimp_KEY_LEFT:
			c = NS_KEY_LINE_START;
			break;

		case wimp_KEY_END:
			if (os_version >= RISCOS5) {
				c = NS_KEY_LINE_END;
			} else {
				c = NS_KEY_DELETE_RIGHT;
			}
			break;

		case wimp_KEY_CONTROL | wimp_KEY_RIGHT:
			c = NS_KEY_LINE_END;
			break;

		case wimp_KEY_CONTROL | wimp_KEY_UP:
			c = NS_KEY_TEXT_START;
			break;

		case wimp_KEY_CONTROL | wimp_KEY_DOWN:
			c = NS_KEY_TEXT_END;
			break;

		case wimp_KEY_SHIFT | wimp_KEY_LEFT:
			c = NS_KEY_WORD_LEFT ;
			break;

		case wimp_KEY_SHIFT | wimp_KEY_RIGHT:
			c = NS_KEY_WORD_RIGHT;
			break;

		case wimp_KEY_SHIFT | wimp_KEY_UP:
			c = NS_KEY_PAGE_UP;
			break;

		case wimp_KEY_SHIFT | wimp_KEY_DOWN:
			c = NS_KEY_PAGE_DOWN;
			break;

		case wimp_KEY_LEFT:
			c = NS_KEY_LEFT;
			break;

		case wimp_KEY_RIGHT:
			c = NS_KEY_RIGHT;
			break;

		case wimp_KEY_UP:
			c = NS_KEY_UP;
			break;

		case wimp_KEY_DOWN:
			c = NS_KEY_DOWN;
			break;

			/* editing */
		case wimp_KEY_CONTROL | wimp_KEY_END:
			c = NS_KEY_DELETE_LINE_END;
			break;

		case wimp_KEY_DELETE:
			if (ro_gui_ctrl_pressed()) {
				c = NS_KEY_DELETE_LINE_START;
			} else if (os_version < RISCOS5) {
				c = NS_KEY_DELETE_LEFT;
			}
			break;

		case wimp_KEY_F8:
			c = NS_KEY_UNDO;
			break;

		case wimp_KEY_F9:
			c = NS_KEY_REDO;
			break;

		default:
			break;
		}
	}

	if (!(c & IS_WIMP_KEY)) {
		if (browser_window_key_press(g->bw, c)) {
			return true;
		}
	}

	return ro_gui_window_handle_local_keypress(g, key, false);
}


/**
 * Handle Mouse_Click events in a browser window.
 *
 *  This should never see Menu clicks, as these will be routed to the
 * menu handlers.
 *
 * \param pointer details of mouse click
 * \return true if click handled, false otherwise
 */
static bool ro_gui_window_click(wimp_pointer *pointer)
{
	struct gui_window *g;
	os_coord pos;

	/* We should never see Menu clicks. */

	if (pointer->buttons == wimp_CLICK_MENU) {
		return false;
	}

	g = (struct gui_window *) ro_gui_wimp_event_get_user_data(pointer->w);

	/* try to close url-completion */
	ro_gui_url_complete_close();

	/* set input focus */
	if (pointer->buttons & (wimp_SINGLE_SELECT | wimp_SINGLE_ADJUST))
		gui_window_place_caret(g, -100, -100, 0, NULL);

	if (ro_gui_window_to_window_pos(g, pointer->pos.x, pointer->pos.y, &pos)) {
		browser_window_mouse_click(g->bw,
				ro_gui_mouse_click_state(pointer->buttons,
				wimp_BUTTON_DOUBLE_CLICK_DRAG),
				pos.x, pos.y);
	}

	return true;
}


/**
 * Prepare or reprepare a form select menu
 *
 * setting up the menu handle globals in the process.
 *
 * \param g The RISC OS gui window the menu is in.
 * \param control  The form control needing a menu.
 * \return true if the menu is OK to be opened; else false.
 */
static bool
ro_gui_window_prepare_form_select_menu(struct gui_window *g,
				       struct form_control *control)
{
	unsigned int item, entries;
	char *text_convert, *temp;
	struct form_option *option;
	bool reopen = true;
	nserror err;

	assert(control);

	/* enumerate the entries */
	entries = 0;
	option = form_select_get_option(control, entries);
	while (option != NULL) {
		entries++;
		option = form_select_get_option(control, entries);
	}

	if (entries == 0) {
		/* no menu to display */
		ro_gui_menu_destroy();
		return false;
	}

	/* free riscos menu if there already is one */
	if ((gui_form_select_menu) && (control != gui_form_select_control)) {
		for (item = 0; ; item++) {
			free(gui_form_select_menu->entries[item].data.
					indirected_text.text);
			if (gui_form_select_menu->entries[item].menu_flags &
					wimp_MENU_LAST)
				break;
		}
		free(gui_form_select_menu->title_data.indirected_text.text);
		free(gui_form_select_menu);
		gui_form_select_menu = 0;
	}

	/* allocate new riscos menu */
	if (!gui_form_select_menu) {
		reopen = false;
		gui_form_select_menu = malloc(wimp_SIZEOF_MENU(entries));
		if (!gui_form_select_menu) {
			ro_warn_user("NoMemory", 0);
			ro_gui_menu_destroy();
			return false;
		}
		err = utf8_to_local_encoding(messages_get("SelectMenu"), 0,
				&text_convert);
		if (err != NSERROR_OK) {
			/* badenc should never happen */
			assert(err != NSERROR_BAD_ENCODING);
			NSLOG(netsurf, INFO, "utf8_to_local_encoding failed");
			ro_warn_user("NoMemory", 0);
			ro_gui_menu_destroy();
			return false;
		}
		gui_form_select_menu->title_data.indirected_text.text =
				text_convert;
		ro_gui_menu_init_structure(gui_form_select_menu, entries);
	}

	/* initialise menu entries from form control */
	for (item = 0; item < entries; item++) {
		option = form_select_get_option(control, item);
		gui_form_select_menu->entries[item].menu_flags = 0;
		if (option->selected)
			gui_form_select_menu->entries[item].menu_flags =
					wimp_MENU_TICKED;
		if (!reopen) {

			/* convert spaces to hard spaces to stop things
			 * like 'Go Home' being treated as if 'Home' is a
			 * keyboard shortcut and right aligned in the menu.
			 */

			temp = cnv_space2nbsp(option->text);
			if (!temp) {
				NSLOG(netsurf, INFO, "cnv_space2nbsp failed");
				ro_warn_user("NoMemory", 0);
				ro_gui_menu_destroy();
				return false;
			}

			err = utf8_to_local_encoding(temp,
				0, &text_convert);
			if (err != NSERROR_OK) {
				/* A bad encoding should never happen,
				 * so assert this */
				assert(err != NSERROR_BAD_ENCODING);
				NSLOG(netsurf, INFO, "utf8_to_enc failed");
				ro_warn_user("NoMemory", 0);
				ro_gui_menu_destroy();
				return false;
			}

			free(temp);

			gui_form_select_menu->entries[item].data.indirected_text.text =
					text_convert;
			gui_form_select_menu->entries[item].data.indirected_text.size =
					strlen(gui_form_select_menu->entries[item].
					data.indirected_text.text) + 1;
		}
	}

	gui_form_select_menu->entries[0].menu_flags |=
			wimp_MENU_TITLE_INDIRECTED;
	gui_form_select_menu->entries[item - 1].menu_flags |= wimp_MENU_LAST;

	return true;
}


/**
 * Return boolean flags to show what RISC OS types we can sensibly convert
 * the given object into.
 *
 * \todo This should probably be somewhere else but in window.c, and
 * should probably even be done in content_().
 *
 * \param h The object to test.
 * \param export_draw true on exit if a drawfile would be possible.
 * \param export_sprite true on exit if a sprite would be possible.
 * \return true if valid data is returned; else false.
 */
static bool
ro_gui_window_content_export_types(struct hlcache_handle *h,
				   bool *export_draw,
				   bool *export_sprite)
{
	bool found_type = false;

	if (export_draw != NULL) {
		*export_draw = false;
	}
	if (export_sprite != NULL) {
		*export_sprite = false;
	}

	if (h != NULL && content_get_type(h) == CONTENT_IMAGE) {
		switch (ro_content_native_type(h)) {
		case osfile_TYPE_SPRITE:
			/* bitmap types (Sprite export possible) */
			found_type = true;
			if (export_sprite != NULL) {
				*export_sprite = true;
			}
			break;

		case osfile_TYPE_DRAW:
			/* vector types (Draw export possible) */
			found_type = true;
			if (export_draw != NULL) {
				*export_draw = true;
			}
			break;

		default:
			break;
		}
	}

	return found_type;
}


/**
 * Prepare the browser window menu for (re-)opening
 *
 * \param w The window owning the menu.
 * \param i The icon owning the menu.
 * \param menu The menu about to be opened.
 * \param pointer Pointer to the relevant wimp event block, or
 *		    NULL for an Adjust click.
 * \return true if the event was handled; else false.
 */
static bool
ro_gui_window_menu_prepare(wimp_w w,
			   wimp_i i,
			   wimp_menu *menu,
			   wimp_pointer *pointer)
{
	struct gui_window	*g;
	struct browser_window	*bw;
	struct toolbar		*toolbar;
	struct browser_window_features cont;
	bool			export_sprite, export_draw, have_content;
	os_coord		pos;
	browser_editor_flags	editor_flags;

	g = (struct gui_window *) ro_gui_wimp_event_get_user_data(w);
	toolbar = g->toolbar;
	bw = g->bw;
	have_content = browser_window_has_content(g->bw);
	editor_flags = browser_window_get_editor_flags(bw);

	/* If this is the form select menu, handle it now and then exit.
	 * Otherwise, carry on to the main browser window menu.
	 */

	if (menu == gui_form_select_menu) {
		return ro_gui_window_prepare_form_select_menu(g,
				gui_form_select_control);
	}

	if (menu != ro_gui_browser_window_menu) {
		return false;
	}

	/* If this is a new opening for the browser window menu (ie. not for a
	 * toolbar menu), get details of the object under the pointer.
	 */
	if (pointer != NULL && g->window == w) {
		ro_gui_url_complete_close();

		current_menu_main = NULL;
		current_menu_object = NULL;
		current_menu_url = NULL;

		if (ro_gui_window_to_window_pos(g, pointer->pos.x,
				pointer->pos.y, &pos)) {
			browser_window_get_features(bw,	pos.x, pos.y, &cont);

			current_menu_main = cont.main;
			current_menu_object = cont.object;
			current_menu_url = cont.link;
		}
	}

	/* Shade menu entries according to the state of the window and object
	 * under the pointer.
	 */

	/* Toolbar (Sub)Menu */

	ro_gui_menu_set_entry_shaded(menu, TOOLBAR_BUTTONS,
			ro_toolbar_menu_option_shade(toolbar));
	ro_gui_menu_set_entry_ticked(menu, TOOLBAR_BUTTONS,
			ro_toolbar_menu_buttons_tick(toolbar));

	ro_gui_menu_set_entry_shaded(menu, TOOLBAR_ADDRESS_BAR,
			ro_toolbar_menu_edit_shade(toolbar));
	ro_gui_menu_set_entry_ticked(menu, TOOLBAR_ADDRESS_BAR,
			ro_toolbar_menu_url_tick(toolbar));

	ro_gui_menu_set_entry_shaded(menu, TOOLBAR_THROBBER,
			ro_toolbar_menu_edit_shade(toolbar));
	ro_gui_menu_set_entry_ticked(menu, TOOLBAR_THROBBER,
			ro_toolbar_menu_throbber_tick(toolbar));

	ro_gui_menu_set_entry_shaded(menu, TOOLBAR_EDIT,
			ro_toolbar_menu_edit_shade(toolbar));
	ro_gui_menu_set_entry_ticked(menu, TOOLBAR_EDIT,
			ro_toolbar_menu_edit_tick(toolbar));

	/* Page Submenu */

	ro_gui_menu_set_entry_shaded(menu, BROWSER_PAGE,
			!browser_window_can_search(bw));

	ro_gui_menu_set_entry_shaded(menu, BROWSER_PAGE_INFO, !have_content);

	ro_gui_menu_set_entry_shaded(menu, BROWSER_PRINT, !have_content);

	ro_gui_menu_set_entry_shaded(menu, BROWSER_NEW_WINDOW, !have_content);

	ro_gui_menu_set_entry_shaded(menu, BROWSER_FIND_TEXT,
			!browser_window_can_search(bw));


	ro_gui_menu_set_entry_shaded(menu, BROWSER_VIEW_SOURCE, !have_content);

	ro_gui_menu_set_entry_shaded(menu, BROWSER_SAVE_URL_URI, !have_content);
	ro_gui_menu_set_entry_shaded(menu, BROWSER_SAVE_URL_URL, !have_content);
	ro_gui_menu_set_entry_shaded(menu, BROWSER_SAVE_URL_TEXT,
			!have_content);

	ro_gui_menu_set_entry_shaded(menu, BROWSER_SAVE, !have_content);
	ro_gui_menu_set_entry_shaded(menu, BROWSER_SAVE_COMPLETE,
			!have_content);
	ro_gui_menu_set_entry_shaded(menu, BROWSER_EXPORT_DRAW, !have_content);
	ro_gui_menu_set_entry_shaded(menu, BROWSER_EXPORT_PDF, !have_content);
	ro_gui_menu_set_entry_shaded(menu, BROWSER_EXPORT_TEXT, !have_content);

	ro_gui_menu_set_entry_shaded(menu, BROWSER_LINK_SAVE_URI,
			!current_menu_url);
	ro_gui_menu_set_entry_shaded(menu, BROWSER_LINK_SAVE_URL,
			!current_menu_url);
	ro_gui_menu_set_entry_shaded(menu, BROWSER_LINK_SAVE_TEXT,
			!current_menu_url);



	/* Object Submenu */

	ro_gui_menu_set_entry_shaded(menu, BROWSER_OBJECT,
			current_menu_object == NULL &&
			current_menu_url == NULL);

	ro_gui_menu_set_entry_shaded(menu, BROWSER_OBJECT_LINK,
			current_menu_url == NULL);

	ro_gui_menu_set_entry_shaded(menu, BROWSER_OBJECT_INFO,
			current_menu_object == NULL);
	ro_gui_menu_set_entry_shaded(menu, BROWSER_OBJECT_RELOAD,
			current_menu_object == NULL);
	ro_gui_menu_set_entry_shaded(menu, BROWSER_OBJECT_OBJECT,
			current_menu_object == NULL);

	ro_gui_menu_set_entry_shaded(menu, BROWSER_OBJECT_PRINT, true);
			/* Not yet implemented */

	ro_gui_menu_set_entry_shaded(menu, BROWSER_OBJECT_SAVE,
			current_menu_object == NULL);

	ro_gui_menu_set_entry_shaded(menu, BROWSER_OBJECT_SAVE_URL_URI,
			current_menu_object == NULL);
	ro_gui_menu_set_entry_shaded(menu, BROWSER_OBJECT_SAVE_URL_URL,
			current_menu_object == NULL);
	ro_gui_menu_set_entry_shaded(menu, BROWSER_OBJECT_SAVE_URL_TEXT,
			current_menu_object == NULL);

	if (current_menu_object != NULL) {
		ro_gui_window_content_export_types(current_menu_object,
				&export_draw, &export_sprite);
	} else {
		ro_gui_window_content_export_types(
				browser_window_get_content(bw),
				&export_draw, &export_sprite);
	}

	ro_gui_menu_set_entry_shaded(menu, BROWSER_OBJECT_EXPORT,
			(!have_content && current_menu_object == NULL)
				|| !(export_sprite || export_draw));

	ro_gui_menu_set_entry_shaded(menu, BROWSER_OBJECT_EXPORT_SPRITE,
			(!have_content && current_menu_object == NULL)
				|| !export_sprite);

	ro_gui_menu_set_entry_shaded(menu, BROWSER_OBJECT_EXPORT_DRAW,
			(!have_content && current_menu_object == NULL)
				|| !export_draw);


	/* Selection Submenu */

	ro_gui_menu_set_entry_shaded(menu, BROWSER_SELECTION,
			!browser_window_can_select(bw));

	ro_gui_menu_set_entry_shaded(menu, BROWSER_SELECTION_SAVE,
			~editor_flags & BW_EDITOR_CAN_COPY);

	ro_gui_menu_set_entry_shaded(menu, BROWSER_SELECTION_COPY,
			~editor_flags & BW_EDITOR_CAN_COPY);

	ro_gui_menu_set_entry_shaded(menu, BROWSER_SELECTION_CUT,
			~editor_flags & BW_EDITOR_CAN_CUT);

	ro_gui_menu_set_entry_shaded(menu, BROWSER_SELECTION_PASTE,
			~editor_flags & BW_EDITOR_CAN_PASTE);

	ro_gui_menu_set_entry_shaded(menu, BROWSER_SELECTION_CLEAR,
			~editor_flags & BW_EDITOR_CAN_COPY);


	/* Navigate Submenu */

	ro_gui_menu_set_entry_shaded(menu, BROWSER_NAVIGATE_BACK,
			!browser_window_back_available(bw));

	ro_gui_menu_set_entry_shaded(menu, BROWSER_NAVIGATE_FORWARD,
			!browser_window_forward_available(bw));

	ro_gui_menu_set_entry_shaded(menu, BROWSER_NAVIGATE_RELOAD_ALL,
			!browser_window_reload_available(bw));

	ro_gui_menu_set_entry_shaded(menu, BROWSER_NAVIGATE_STOP,
			!browser_window_stop_available(bw));

	ro_gui_menu_set_entry_shaded(menu, BROWSER_NAVIGATE_UP,
			!browser_window_up_available(bw));



	/* View Submenu */

	ro_gui_menu_set_entry_ticked(menu, BROWSER_IMAGES_FOREGROUND,
			g != NULL && nsoption_bool(foreground_images));

	ro_gui_menu_set_entry_ticked(menu, BROWSER_IMAGES_BACKGROUND,
			g != NULL && nsoption_bool(background_images));

	ro_gui_menu_set_entry_shaded(menu, BROWSER_BUFFER_ANIMS,
			g == NULL || g->option.buffer_everything);
	ro_gui_menu_set_entry_ticked(menu, BROWSER_BUFFER_ANIMS,
			g != NULL &&
			(g->option.buffer_animations ||
			g->option.buffer_everything));

	ro_gui_menu_set_entry_shaded(menu, BROWSER_BUFFER_ALL, g == NULL);
	ro_gui_menu_set_entry_ticked(menu, BROWSER_BUFFER_ALL,
			g != NULL && g->option.buffer_everything);

	ro_gui_menu_set_entry_shaded(menu, BROWSER_SCALE_VIEW, !have_content);

	ro_gui_menu_set_entry_shaded(menu, BROWSER_WINDOW_STAGGER,
			nsoption_int(window_screen_width) == 0);
	ro_gui_menu_set_entry_ticked(menu, BROWSER_WINDOW_STAGGER,
			((nsoption_int(window_screen_width) == 0) ||
			 nsoption_bool(window_stagger)));

	ro_gui_menu_set_entry_ticked(menu, BROWSER_WINDOW_COPY,
			nsoption_bool(window_size_clone));

	ro_gui_menu_set_entry_shaded(menu, BROWSER_WINDOW_RESET,
			nsoption_int(window_screen_width) == 0);


	/* Utilities Submenu */

	ro_gui_menu_set_entry_shaded(menu, HOTLIST_ADD_URL, !have_content);

	ro_gui_menu_set_entry_shaded(menu, HISTORY_SHOW_LOCAL,
			(bw == NULL ||
			!(have_content || browser_window_back_available(bw) ||
			browser_window_forward_available(bw))));


	/* Help Submenu */

	ro_gui_menu_set_entry_ticked(menu, HELP_LAUNCH_INTERACTIVE,
			ro_gui_interactive_help_available() &&
				     nsoption_bool(interactive_help));

	return true;
}


/**
 * Process selections from a form select menu, passing them back to the core.
 *
 * \param g The browser window affected by the menu.
 * \param selection The menu selection.
 */
static void
ro_gui_window_process_form_select_menu(struct gui_window *g,
				       wimp_selection *selection)
{
	assert(g != NULL);

	if (selection->items[0] >= 0) {
		form_select_process_selection(gui_form_select_control,
					      selection->items[0]);
	}
}


/**
 * Prepare the object info window for use
 *
 * \param object the object for which information is to be displayed
 * \param target_url corresponding url, if any
 */
static void
ro_gui_window_prepare_objectinfo(struct hlcache_handle *object,
				 nsurl *target_url)
{
	char icon_buf[20] = "file_xxx";
	const char *url;
	lwc_string *mime;
	const char *target = "-";

	sprintf(icon_buf, "file_%.3x",ro_content_filetype(object));
	if (!ro_gui_wimp_sprite_exists(icon_buf)) {
		sprintf(icon_buf, "file_xxx");
	}

	url = nsurl_access(hlcache_handle_get_url(object));
	if (url == NULL) {
		url = "-";
	}
	mime = content_get_mime_type(object);

	if (target_url != NULL) {
		target = nsurl_access(target_url);
	}

	ro_gui_set_icon_string(dialog_objinfo, ICON_OBJINFO_ICON,
			icon_buf, true);
	ro_gui_set_icon_string(dialog_objinfo, ICON_OBJINFO_URL,
			url, true);
	ro_gui_set_icon_string(dialog_objinfo, ICON_OBJINFO_TARGET,
			target, true);
	ro_gui_set_icon_string(dialog_objinfo, ICON_OBJINFO_TYPE,
			lwc_string_data(mime), true);

	lwc_string_unref(mime);
}


/**
 * callback to handle window paste operation
 *
 * \param pw context containing browser window
 */
static void ro_gui_window_paste_cb(void *pw)
{
	struct browser_window *bw = pw;

	browser_window_key_press(bw, NS_KEY_PASTE);
}


/**
 * Handle selections from a browser window menu
 *
 * \param w The window owning the menu.
 * \param i The icon owning the menu.
 * \param menu The menu from which the selection was made.
 * \param selection The wimp menu selection data.
 * \param action The selected menu action.
 * \return true if action accepted; else false.
 */
static bool
ro_gui_window_menu_select(wimp_w w,
			  wimp_i i,
			  wimp_menu *menu,
			  wimp_selection *selection,
			  menu_action action)
{
	struct gui_window *g;
	struct browser_window *bw;
	struct hlcache_handle *h;
	struct toolbar *toolbar;
	wimp_window_state state;
	nsurl *url;
	nserror error = NSERROR_OK;

	g = (struct gui_window *) ro_gui_wimp_event_get_user_data(w);
	toolbar = g->toolbar;
	bw = g->bw;
	h = browser_window_get_content(bw);

	/* If this is a form menu from the core, handle it now and then exit.
	 * Otherwise, carry on to the main browser window menu.
	 */
	if (menu == gui_form_select_menu && w == g->window) {
		ro_gui_window_process_form_select_menu(g, selection);

		return true;
	}

	/* We're now safe to assume that this is either the browser or
	 * toolbar window menu.
	 */

	switch (action) {

		/* help actions */
	case HELP_OPEN_CONTENTS:
		error = nsurl_create("http://www.netsurf-browser.org/documentation/", &url);
		if (error == NSERROR_OK) {
			error = browser_window_create(BW_CREATE_HISTORY,
						      url,
						      NULL,
						      NULL,
						      NULL);
			nsurl_unref(url);
		}
		break;

	case HELP_OPEN_GUIDE:
		error = nsurl_create("http://www.netsurf-browser.org/documentation/guide", &url);
		if (error == NSERROR_OK) {
			error = browser_window_create(BW_CREATE_HISTORY,
						      url,
						      NULL,
						      NULL,
						      NULL);
			nsurl_unref(url);
		}
		break;

	case HELP_OPEN_INFORMATION:
		error = nsurl_create("http://www.netsurf-browser.org/documentation/info", &url);
		if (error == NSERROR_OK) {
			error = browser_window_create(BW_CREATE_HISTORY,
						      url,
						      NULL,
						      NULL,
						      NULL);
			nsurl_unref(url);
		}
		break;

	case HELP_OPEN_CREDITS:
		error = nsurl_create("about:credits", &url);
		if (error == NSERROR_OK) {
			error = browser_window_create(BW_CREATE_HISTORY,
						      url,
						      NULL,
						      NULL,
						      NULL);
			nsurl_unref(url);
		}
		break;

	case HELP_OPEN_LICENCE:
		error = nsurl_create("about:licence", &url);
		if (error == NSERROR_OK) {
			error = browser_window_create(BW_CREATE_HISTORY,
						      url,
						      NULL,
						      NULL,
						      NULL);
			nsurl_unref(url);
		}
		break;

	case HELP_LAUNCH_INTERACTIVE:
		if (!ro_gui_interactive_help_available()) {
			ro_gui_interactive_help_start();
			nsoption_set_bool(interactive_help, true);
		} else {
			nsoption_set_bool(interactive_help,
					  !nsoption_bool(interactive_help));
		}
		break;

		/* history actions */
	case HISTORY_SHOW_LOCAL:
		ro_gui_window_action_local_history(g);
		break;
	case HISTORY_SHOW_GLOBAL:
		ro_gui_global_history_present();
		break;

		/* hotlist actions */
	case HOTLIST_ADD_URL:
		ro_gui_window_action_add_bookmark(g);
		break;
	case HOTLIST_SHOW:
		ro_gui_hotlist_present();
		break;

		/* cookies actions */
	case COOKIES_SHOW:
		ro_gui_cookies_present(NULL);
		break;

	case COOKIES_DELETE:
		cookie_manager_keypress(NS_KEY_SELECT_ALL);
		cookie_manager_keypress(NS_KEY_DELETE_LEFT);
		break;

		/* page actions */
	case BROWSER_PAGE_INFO:
		ro_gui_window_action_page_info(g);
		break;
	case BROWSER_PRINT:
		ro_gui_window_action_print(g);
		break;
	case BROWSER_NEW_WINDOW:
		ro_gui_window_action_new_window(g);
		break;
	case BROWSER_VIEW_SOURCE:
		if (current_menu_main != NULL) {
			ro_gui_view_source(current_menu_main);
		} else if (h != NULL) {
			ro_gui_view_source(h);
		}
		break;

		/* object actions */
	case BROWSER_OBJECT_INFO:
		if (current_menu_object != NULL) {
			ro_gui_window_prepare_objectinfo(current_menu_object,
							 current_menu_url);
			ro_gui_dialog_open_persistent(g->window,
						      dialog_objinfo,
						      false);
		}
		break;
	case BROWSER_OBJECT_RELOAD:
		if (current_menu_object != NULL) {
			content_invalidate_reuse_data(current_menu_object);
			browser_window_reload(bw, false);
		}
		break;

		/* link actions */
	case BROWSER_LINK_SAVE_URI:
		if (current_menu_url != NULL) {
			ro_gui_save_prepare(GUI_SAVE_LINK_URI,
					    NULL,
					    NULL,
					    current_menu_url,
					    NULL);
			ro_gui_dialog_open_persistent(g->window,
						      dialog_saveas,
						      false);
		}
		break;
	case BROWSER_LINK_SAVE_URL:
		if (current_menu_url != NULL) {
			ro_gui_save_prepare(GUI_SAVE_LINK_URL,
					    NULL,
					    NULL,
					    current_menu_url,
					    NULL);
			ro_gui_dialog_open_persistent(g->window,
						      dialog_saveas,
						      false);
		}
		break;
	case BROWSER_LINK_SAVE_TEXT:
		if (current_menu_url != NULL) {
			ro_gui_save_prepare(GUI_SAVE_LINK_TEXT,
					    NULL,
					    NULL,
					    current_menu_url,
					    NULL);
			ro_gui_dialog_open_persistent(g->window,
						      dialog_saveas,
						      false);
		}
		break;

	case BROWSER_LINK_DOWNLOAD:
		if (current_menu_url != NULL) {
			error = browser_window_navigate(
				bw,
				current_menu_url,
				browser_window_access_url(bw),
				BW_NAVIGATE_DOWNLOAD,
				NULL,
				NULL,
				NULL);
		}
		break;

	case BROWSER_LINK_NEW_WINDOW:
		if (current_menu_url != NULL) {
			error = browser_window_create(
				BW_CREATE_HISTORY | BW_CREATE_CLONE,
				current_menu_url,
				browser_window_access_url(bw),
				bw,
				NULL);
		}
		break;


		/* save actions */
	case BROWSER_OBJECT_SAVE:
		if (current_menu_object != NULL) {
			ro_gui_save_prepare(GUI_SAVE_OBJECT_ORIG,
					    current_menu_object,
					    NULL,
					    NULL,
					    NULL);
			ro_gui_dialog_open_persistent(g->window,
						      dialog_saveas,
						      false);
		}
		break;
	case BROWSER_OBJECT_EXPORT_SPRITE:
		if (current_menu_object != NULL) {
			ro_gui_save_prepare(GUI_SAVE_OBJECT_NATIVE,
					    current_menu_object,
					    NULL,
					    NULL,
					    NULL);
			ro_gui_dialog_open_persistent(g->window,
						      dialog_saveas,
						      false);
		}
		break;
	case BROWSER_OBJECT_EXPORT_DRAW:
		if (current_menu_object != NULL) {
			ro_gui_save_prepare(GUI_SAVE_OBJECT_NATIVE,
					    current_menu_object,
					    NULL,
					    NULL,
					    NULL);
			ro_gui_dialog_open_persistent(g->window,
						      dialog_saveas,
						      false);
		}
		break;
	case BROWSER_SAVE:
		ro_gui_window_action_save(g, GUI_SAVE_SOURCE);
		break;
	case BROWSER_SAVE_COMPLETE:
		ro_gui_window_action_save(g, GUI_SAVE_COMPLETE);
		break;
	case BROWSER_EXPORT_DRAW:
		ro_gui_window_action_save(g, GUI_SAVE_DRAW);
		break;
	case BROWSER_EXPORT_PDF:
		ro_gui_window_action_save(g, GUI_SAVE_PDF);
		break;
	case BROWSER_EXPORT_TEXT:
		ro_gui_window_action_save(g, GUI_SAVE_TEXT);
		break;
	case BROWSER_SAVE_URL_URI:
		ro_gui_window_action_save(g, GUI_SAVE_LINK_URI);
		break;
	case BROWSER_SAVE_URL_URL:
		ro_gui_window_action_save(g, GUI_SAVE_LINK_URL);
		break;
	case BROWSER_SAVE_URL_TEXT:
		ro_gui_window_action_save(g, GUI_SAVE_LINK_TEXT);
		break;

		/* selection actions */
	case BROWSER_SELECTION_SAVE:
		if (h != NULL) {
			ro_gui_save_prepare(GUI_SAVE_TEXT_SELECTION,
					    NULL,
					    browser_window_get_selection(bw),
					    NULL,
					    NULL);
			ro_gui_dialog_open_persistent(g->window,
						      dialog_saveas,
						      false);
		}
		break;
	case BROWSER_SELECTION_COPY:
		browser_window_key_press(bw, NS_KEY_COPY_SELECTION);
		break;
	case BROWSER_SELECTION_CUT:
		browser_window_key_press(bw, NS_KEY_CUT_SELECTION);
		break;
	case BROWSER_SELECTION_PASTE:
		ro_gui_selection_prepare_paste(w, ro_gui_window_paste_cb, bw);
		break;
	case BROWSER_SELECTION_ALL:
		browser_window_key_press(bw, NS_KEY_SELECT_ALL);
		break;
	case BROWSER_SELECTION_CLEAR:
		browser_window_key_press(bw, NS_KEY_CLEAR_SELECTION);
		break;

		/* navigation actions */
	case BROWSER_NAVIGATE_HOME:
		ro_gui_window_action_home(g);
		break;
	case BROWSER_NAVIGATE_BACK:
		if (bw != NULL)
			browser_window_history_back(bw, false);
		break;
	case BROWSER_NAVIGATE_FORWARD:
		if (bw != NULL)
			browser_window_history_forward(bw, false);
		break;
	case BROWSER_NAVIGATE_UP:
		if (bw != NULL && h != NULL)
			browser_window_navigate_up(g->bw, false);
		break;
	case BROWSER_NAVIGATE_RELOAD_ALL:
		if (bw != NULL)
			browser_window_reload(bw, true);
		break;
	case BROWSER_NAVIGATE_STOP:
		if (bw != NULL)
			browser_window_stop(bw);
		break;

		/* browser window/display actions */
	case BROWSER_SCALE_VIEW:
		ro_gui_window_action_zoom(g);
		break;
	case BROWSER_FIND_TEXT:
		ro_gui_window_action_search(g);
		break;
	case BROWSER_IMAGES_FOREGROUND:
		if (g != NULL)
			nsoption_set_bool(foreground_images,
					  !nsoption_bool(foreground_images));
		break;
	case BROWSER_IMAGES_BACKGROUND:
		if (g != NULL)
			nsoption_set_bool(background_images,
					  !nsoption_bool(background_images));
		break;
	case BROWSER_BUFFER_ANIMS:
		if (g != NULL)
			g->option.buffer_animations =
				!g->option.buffer_animations;
		break;
	case BROWSER_BUFFER_ALL:
		if (g != NULL)
			g->option.buffer_everything =
				!g->option.buffer_everything;
		break;
	case BROWSER_SAVE_VIEW:
		if (bw != NULL) {
			ro_gui_window_default_options(g);
			ro_gui_save_options();
		}
		break;
	case BROWSER_WINDOW_DEFAULT:
		if (g != NULL) {
			os_error *oserror;

			ro_gui_screen_size(&nsoption_int(window_screen_width),
					   &nsoption_int(window_screen_height));
			state.w = w;
			oserror = xwimp_get_window_state(&state);
			if (oserror) {
				NSLOG(netsurf, INFO,
				      "xwimp_get_window_state: 0x%x: %s",
				      oserror->errnum,
				      oserror->errmess);
				ro_warn_user("WimpError", oserror->errmess);
			}
			nsoption_set_int(window_x, state.visible.x0);
			nsoption_set_int(window_y, state.visible.y0);
			nsoption_set_int(window_width,
					 state.visible.x1 - state.visible.x0);
			nsoption_set_int(window_height,
					 state.visible.y1 - state.visible.y0);
			ro_gui_save_options();
		}
		break;
	case BROWSER_WINDOW_STAGGER:
		nsoption_set_bool(window_stagger,
				  !nsoption_bool(window_stagger));
		ro_gui_save_options();
		break;
	case BROWSER_WINDOW_COPY:
		nsoption_set_bool(window_size_clone,
				  !nsoption_bool(window_size_clone));
		ro_gui_save_options();
		break;
	case BROWSER_WINDOW_RESET:
		nsoption_set_int(window_screen_width, 0);
		nsoption_set_int(window_screen_height, 0);
		ro_gui_save_options();
		break;

		/* toolbar actions */
	case TOOLBAR_BUTTONS:
		assert(toolbar);
		ro_toolbar_set_display_buttons(toolbar,
					       !ro_toolbar_get_display_buttons(toolbar));
		break;
	case TOOLBAR_ADDRESS_BAR:
		assert(toolbar);
		ro_toolbar_set_display_url(toolbar,
					   !ro_toolbar_get_display_url(toolbar));
		if (ro_toolbar_get_display_url(toolbar))
			ro_toolbar_take_caret(toolbar);
		break;
	case TOOLBAR_THROBBER:
		assert(toolbar);
		ro_toolbar_set_display_throbber(toolbar,
						!ro_toolbar_get_display_throbber(toolbar));
		break;
	case TOOLBAR_EDIT:
		assert(toolbar);
		ro_toolbar_toggle_edit(toolbar);
		break;

	default:
		return false;
	}

	if (error != NSERROR_OK) {
		ro_warn_user(messages_get_errorcode(error), 0);
	}

	return true;
}


/**
 * Handle submenu warnings for a browser window menu
 *
 * \param w The window owning the menu.
 * \param i The icon owning the menu.
 * \param menu The menu to which the warning applies.
 * \param selection The wimp menu selection data.
 * \param action The selected menu action.
 */
static void
ro_gui_window_menu_warning(wimp_w w,
			   wimp_i i,
			   wimp_menu *menu,
			   wimp_selection *selection,
			   menu_action action)
{
	struct gui_window *g;
	struct hlcache_handle *h;
	bool export;

	if (menu != ro_gui_browser_window_menu) {
		return;
	}

	g = (struct gui_window *) ro_gui_wimp_event_get_user_data(w);
	h = browser_window_get_content(g->bw);

	switch (action) {
	case BROWSER_PAGE_INFO:
		if (h != NULL) {
			ro_gui_window_prepare_pageinfo(g);
		}
		break;

	case BROWSER_FIND_TEXT:
		if (h != NULL &&
		    (content_get_type(h) == CONTENT_HTML ||
		     content_get_type(h) == CONTENT_TEXTPLAIN)) {
			ro_gui_search_prepare(g->bw);
		}
		break;

	case BROWSER_SCALE_VIEW:
		if (h != NULL) {
			ro_gui_dialog_prepare_zoom(g);
		}
		break;

	case BROWSER_PRINT:
		if (h != NULL) {
			ro_gui_print_prepare(g);
		}
		break;

	case BROWSER_OBJECT_INFO:
		if (current_menu_object != NULL) {
			ro_gui_window_prepare_objectinfo(current_menu_object,
							 current_menu_url);
		}
		break;

	case BROWSER_OBJECT_SAVE:
		if (current_menu_object != NULL) {
			ro_gui_save_prepare(GUI_SAVE_OBJECT_ORIG,
					    current_menu_object,
					    NULL,
					    NULL,
					    NULL);
		}
		break;

	case BROWSER_SELECTION_SAVE:
		if (browser_window_get_editor_flags(g->bw) & BW_EDITOR_CAN_COPY)
			ro_gui_save_prepare(GUI_SAVE_TEXT_SELECTION, NULL,
					browser_window_get_selection(g->bw),
					NULL, NULL);
		break;

	case BROWSER_SAVE_URL_URI:
		if (h != NULL)
			ro_gui_save_prepare(GUI_SAVE_LINK_URI, NULL, NULL,
					hlcache_handle_get_url(h),
					content_get_title(h));
		break;

	case BROWSER_SAVE_URL_URL:
		if (h != NULL)
			ro_gui_save_prepare(GUI_SAVE_LINK_URL, NULL, NULL,
					hlcache_handle_get_url(h),
					content_get_title(h));
		break;

	case BROWSER_SAVE_URL_TEXT:
		if (h != NULL)
			ro_gui_save_prepare(GUI_SAVE_LINK_TEXT, NULL, NULL,
					hlcache_handle_get_url(h),
					content_get_title(h));
		break;

	case BROWSER_OBJECT_SAVE_URL_URI:
		if (current_menu_object != NULL)
			ro_gui_save_prepare(GUI_SAVE_LINK_URI, NULL, NULL,
					hlcache_handle_get_url(
							current_menu_object),
					content_get_title(current_menu_object));
		break;

	case BROWSER_OBJECT_SAVE_URL_URL:
		if (current_menu_object != NULL)
			ro_gui_save_prepare(GUI_SAVE_LINK_URL, NULL, NULL,
					hlcache_handle_get_url(
							current_menu_object),
					content_get_title(current_menu_object));
		break;

	case BROWSER_OBJECT_SAVE_URL_TEXT:
		if (current_menu_object != NULL)
			ro_gui_save_prepare(GUI_SAVE_LINK_TEXT, NULL, NULL,
					hlcache_handle_get_url(
							current_menu_object),
					content_get_title(current_menu_object));
		break;

	case BROWSER_SAVE:
		if (h != NULL)
			ro_gui_save_prepare(GUI_SAVE_SOURCE, h, NULL, NULL, NULL);
		break;

	case BROWSER_SAVE_COMPLETE:
		if (h != NULL)
			ro_gui_save_prepare(GUI_SAVE_COMPLETE, h, NULL, NULL, NULL);
		break;

	case BROWSER_EXPORT_DRAW:
		if (h != NULL)
			ro_gui_save_prepare(GUI_SAVE_DRAW, h, NULL, NULL, NULL);
		break;

	case BROWSER_EXPORT_PDF:
		if (h != NULL)
			ro_gui_save_prepare(GUI_SAVE_PDF, h, NULL, NULL, NULL);
		break;

	case BROWSER_EXPORT_TEXT:
		if (h != NULL)
			ro_gui_save_prepare(GUI_SAVE_TEXT, h, NULL, NULL, NULL);
		break;

	case BROWSER_LINK_SAVE_URI:
		if (current_menu_url != NULL)
			ro_gui_save_prepare(GUI_SAVE_LINK_URI, NULL, NULL,
					current_menu_url, NULL);
		break;

	case BROWSER_LINK_SAVE_URL:
		if (current_menu_url != NULL)
			ro_gui_save_prepare(GUI_SAVE_LINK_URL, NULL, NULL,
					current_menu_url, NULL);
		break;

	case BROWSER_LINK_SAVE_TEXT:
		if (current_menu_url != NULL)
			ro_gui_save_prepare(GUI_SAVE_LINK_TEXT, NULL, NULL,
					current_menu_url, NULL);
		break;

	case BROWSER_OBJECT_EXPORT_SPRITE:
		if (current_menu_object != NULL) {
			ro_gui_window_content_export_types(current_menu_object,
					NULL, &export);

			if (export)
				ro_gui_save_prepare(GUI_SAVE_OBJECT_NATIVE,
						current_menu_object,
						NULL, NULL, NULL);
		} else if (h != NULL) {
			ro_gui_window_content_export_types(h, NULL, &export);

			if (export)
				ro_gui_save_prepare(GUI_SAVE_OBJECT_NATIVE,
						h, NULL, NULL, NULL);
		}
		break;

	case BROWSER_OBJECT_EXPORT_DRAW:
		if (current_menu_object != NULL) {
			ro_gui_window_content_export_types(current_menu_object,
					&export, NULL);

			if (export)
				ro_gui_save_prepare(GUI_SAVE_OBJECT_NATIVE,
						current_menu_object,
						NULL, NULL, NULL);
		} else if (h != NULL) {
			ro_gui_window_content_export_types(h, &export, NULL);

			if (export)
				ro_gui_save_prepare(GUI_SAVE_OBJECT_NATIVE,
						h, NULL, NULL, NULL);
		}
		break;

	default:
		break;
	}
}


/**
 * Handle the closure of a browser window menu
 *
 * \param w The window owning the menu.
 * \param i The icon owning the menu.
 * \param menu The menu that is being closed.
 */
static void ro_gui_window_menu_close(wimp_w w, wimp_i i, wimp_menu *menu)
{
	if (menu == ro_gui_browser_window_menu) {
		current_menu_object = NULL;
		current_menu_url = NULL;
	} else if (menu == gui_form_select_menu) {
		gui_form_select_control = NULL;
	}
}


/**
 * Clones a browser window's options.
 *
 * \param new_gui the new gui window
 * \param old_gui the gui window to clone from, or NULL for default
 */
static void
ro_gui_window_clone_options(struct gui_window *new_gui,
			    struct gui_window *old_gui)
{
	assert(new_gui);

	/*	Clone the basic options
	*/
	if (!old_gui) {
		new_gui->option.buffer_animations = nsoption_bool(buffer_animations);
		new_gui->option.buffer_everything = nsoption_bool(buffer_everything);
	} else {
		new_gui->option = old_gui->option;
	}

	/*	Set up the toolbar
	*/
	if (new_gui->toolbar) {
		ro_toolbar_set_display_buttons(new_gui->toolbar,
					       nsoption_bool(toolbar_show_buttons));
		ro_toolbar_set_display_url(new_gui->toolbar,
					   nsoption_bool(toolbar_show_address));
		ro_toolbar_set_display_throbber(new_gui->toolbar,
						nsoption_bool(toolbar_show_throbber));
		if ((old_gui) && (old_gui->toolbar)) {
			ro_toolbar_set_display_buttons(new_gui->toolbar,
					ro_toolbar_get_display_buttons(
						old_gui->toolbar));
			ro_toolbar_set_display_url(new_gui->toolbar,
					ro_toolbar_get_display_url(
						old_gui->toolbar));
			ro_toolbar_set_display_throbber(new_gui->toolbar,
					ro_toolbar_get_display_throbber(
						old_gui->toolbar));
			ro_toolbar_process(new_gui->toolbar, -1, true);
		}
	}
}


/**
 * Create and open a new browser window.
 *
 * \param bw		bw to create gui_window for
 * \param existing	an existing gui_window, may be NULL
 * \param flags		flags for gui window creation
 * \return gui window, or NULL on error
 */
static struct gui_window *gui_window_create(struct browser_window *bw,
		struct gui_window *existing,
		gui_window_create_flags flags)
{
	int screen_width, screen_height;
	static int window_count = 2;
	wimp_window window;
	wimp_window_state state;
	os_error *error;
	bool open_centred = true;
	struct gui_window *g;

	g = malloc(sizeof *g);
	if (!g) {
		ro_warn_user("NoMemory", 0);
		return 0;
	}
	g->bw = bw;
	g->toolbar = 0;
	g->status_bar = 0;
	g->old_width = 0;
	g->old_height = 0;
	g->update_extent = true;
	g->active = false;
	strcpy(g->title, "NetSurf");
	g->iconise_icon = -1;

	/* Set the window position */
	if (existing != NULL &&
			flags & GW_CREATE_CLONE &&
			nsoption_bool(window_size_clone)) {
		state.w = existing->window;
		error = xwimp_get_window_state(&state);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xwimp_get_window_state: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			ro_warn_user("WimpError", error->errmess);
		}
		window.visible.x0 = state.visible.x0;
		window.visible.x1 = state.visible.x1;
		window.visible.y0 = state.visible.y0 - 48;
		window.visible.y1 = state.visible.y1 - 48;
		open_centred = false;
	} else {
		int win_width, win_height;
		ro_gui_screen_size(&screen_width, &screen_height);

		/* Check if we have a preferred position */
		if ((nsoption_int(window_screen_width) != 0) &&
		    (nsoption_int(window_screen_height) != 0)) {
			win_width = (nsoption_int(window_width) *
					screen_width) /
					nsoption_int(window_screen_width);
			win_height = (nsoption_int(window_height) *
					screen_height) /
					nsoption_int(window_screen_height);
			window.visible.x0 = (nsoption_int(window_x) *
					screen_width) /
					nsoption_int(window_screen_width);
			window.visible.y0 = (nsoption_int(window_y) *
					screen_height) /
					nsoption_int(window_screen_height);
			if (nsoption_bool(window_stagger)) {
				window.visible.y0 += 96 -
						(48 * (window_count % 5));
			}
			open_centred = false;
			if (win_width < 100)
				win_width = 100;
			if (win_height < 100)
				win_height = 100;
		} else {

		       /* Base how we define the window height/width
			  on the compile time options set */
			win_width = screen_width * 3 / 4;
			if (1600 < win_width)
				win_width = 1600;
			win_height = win_width * 3 / 4;

			window.visible.x0 = (screen_width - win_width) / 2;
			window.visible.y0 = ((screen_height - win_height) / 2) +
					96 - (48 * (window_count % 5));
		}
		window.visible.x1 = window.visible.x0 + win_width;
		window.visible.y1 = window.visible.y0 + win_height;
	}

	/* General flags for a non-movable, non-resizable, no-title bar window */
	window.xscroll = 0;
	window.yscroll = 0;
	window.next = wimp_TOP;
	window.flags =	wimp_WINDOW_MOVEABLE |
			wimp_WINDOW_NEW_FORMAT |
			wimp_WINDOW_VSCROLL |
			wimp_WINDOW_HSCROLL |
			wimp_WINDOW_IGNORE_XEXTENT |
			wimp_WINDOW_IGNORE_YEXTENT |
			wimp_WINDOW_SCROLL_REPEAT;
	window.title_fg = wimp_COLOUR_BLACK;
	window.title_bg = wimp_COLOUR_LIGHT_GREY;
	window.work_fg = wimp_COLOUR_LIGHT_GREY;
	window.work_bg = wimp_COLOUR_TRANSPARENT;
	window.scroll_outer = wimp_COLOUR_DARK_GREY;
	window.scroll_inner = wimp_COLOUR_MID_LIGHT_GREY;
	window.highlight_bg = wimp_COLOUR_CREAM;
	window.extra_flags = wimp_WINDOW_USE_EXTENDED_SCROLL_REQUEST |
			wimp_WINDOW_GIVE_SHADED_ICON_INFO;
	window.extent.x0 = 0;
	window.extent.y0 = -(window.visible.y1 - window.visible.y0);
	window.extent.x1 = window.visible.x1 - window.visible.x0;
	window.extent.y1 = 0;
	window.title_flags = wimp_ICON_TEXT |
			wimp_ICON_INDIRECTED |
			wimp_ICON_HCENTRED;
	window.work_flags = wimp_BUTTON_DOUBLE_CLICK_DRAG <<
			wimp_ICON_BUTTON_TYPE_SHIFT;
	window.sprite_area = wimpspriteop_AREA;
	window.xmin = 1;
	window.ymin = 1;
	window.title_data.indirected_text.text = g->title;
	window.title_data.indirected_text.validation = (char *) -1;
	window.title_data.indirected_text.size = 255;
	window.icon_count = 0;

	/* Add in flags */
	window.flags |=	wimp_WINDOW_SIZE_ICON |
			wimp_WINDOW_BACK_ICON |
			wimp_WINDOW_CLOSE_ICON |
			wimp_WINDOW_TITLE_ICON |
			wimp_WINDOW_TOGGLE_ICON;

	if (open_centred) {
		int scroll_width = ro_get_vscroll_width(NULL);
		window.visible.x0 -= scroll_width;
	}

	error = xwimp_create_window(&window, &g->window);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_create_window: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		free(g);
		return 0;
	}

	/* Link into window list */
	g->prev = 0;
	g->next = window_list;
	if (window_list)
		window_list->prev = g;
	window_list = g;
	window_count++;

	/* Add in a toolbar and status bar */
	g->status_bar = ro_gui_status_bar_create(g->window,
						 nsoption_int(toolbar_status_size));
	g->toolbar = ro_toolbar_create(NULL, g->window,
			THEME_STYLE_BROWSER_TOOLBAR, TOOLBAR_FLAGS_NONE,
			&ro_gui_window_toolbar_callbacks, g,
			"HelpToolbar");
	if (g->toolbar != NULL) {
		ro_toolbar_add_buttons(g->toolbar,
				brower_toolbar_buttons,
				       nsoption_charp(toolbar_browser));
		ro_toolbar_add_url(g->toolbar);
		ro_toolbar_add_throbber(g->toolbar);
		ro_toolbar_rebuild(g->toolbar);
	}

	/* Register event handlers.  Do this quickly, as some of the things
	 * that follow will indirectly look up our user data: this MUST
	 * be set first!
	 */
	ro_gui_wimp_event_set_user_data(g->window, g);
	ro_gui_wimp_event_register_open_window(g->window,
			ro_gui_window_open);
	ro_gui_wimp_event_register_close_window(g->window,
			ro_gui_window_close);
	ro_gui_wimp_event_register_redraw_window(g->window,
			ro_gui_window_redraw);
	ro_gui_wimp_event_register_scroll_window(g->window,
			ro_gui_window_scroll);
	ro_gui_wimp_event_register_pointer_entering_window(g->window,
			ro_gui_window_pointer_entering);
	ro_gui_wimp_event_register_keypress(g->window,
			ro_gui_window_keypress);
	ro_gui_wimp_event_register_mouse_click(g->window,
			ro_gui_window_click);
	ro_gui_wimp_event_register_menu(g->window,
			ro_gui_browser_window_menu,
			true, false);
	ro_gui_wimp_event_register_menu_prepare(g->window,
			ro_gui_window_menu_prepare);
	ro_gui_wimp_event_register_menu_selection(g->window,
			ro_gui_window_menu_select);
	ro_gui_wimp_event_register_menu_warning(g->window,
			ro_gui_window_menu_warning);
	ro_gui_wimp_event_register_menu_close(g->window,
			ro_gui_window_menu_close);

	/* Set the window options */
	ro_gui_window_clone_options(g, existing);
	ro_gui_window_update_toolbar_buttons(g);

	/* Open the window at the top of the stack */
	state.w = g->window;
	error = xwimp_get_window_state(&state);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return g;
	}

	state.next = wimp_TOP;

	ro_gui_window_open(PTR_WIMP_OPEN(&state));

	/* Claim the caret */
	if (ro_toolbar_take_caret(g->toolbar)) {
		ro_gui_url_complete_start(g->toolbar);
	} else {
		gui_window_place_caret(g, -100, -100, 0, NULL);
	}

	return g;
}


/**
 * Remove all pending update boxes for a window
 *
 * \param g gui_window
 */
static void ro_gui_window_remove_update_boxes(struct gui_window *g)
{
	struct update_box *cur;

	for (cur = pending_updates; cur != NULL; cur = cur->next) {
		if (cur->g == g) {
			cur->g = NULL;
		}
	}
}


/**
 * Close a browser window and free any related resources.
 *
 * \param  g  gui_window to destroy
 */
static void gui_window_destroy(struct gui_window *g)
{
	os_error *error;
	wimp_w w;

	assert(g);

	/* stop any tracking */
	ro_mouse_kill(g);

	/* remove from list */
	if (g->prev)
		g->prev->next = g->next;
	else
		window_list = g->next;
	if (g->next)
		g->next->prev = g->prev;

	/* destroy toolbar */
	if (g->toolbar)
		ro_toolbar_destroy(g->toolbar);
	if (g->status_bar)
		ro_gui_status_bar_destroy(g->status_bar);

	w = g->window;
	ro_gui_url_complete_close();
	ro_gui_dialog_close_persistent(w);
	if (current_menu_window == w)
		ro_gui_menu_destroy();
	ro_gui_window_remove_update_boxes(g);

	/* delete window */
	error = xwimp_delete_window(w);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_delete_window: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}
	ro_gui_wimp_event_finalise(w);

	free(g);
}


/**
 * Set the title of a browser window.
 *
 * \param  g	  gui_window to update
 * \param  title  new window title, copied
 */
static void gui_window_set_title(struct gui_window *g, const char *title)
{
	float scale;
	assert(g);
	assert(title);

	scale = browser_window_get_scale(g->bw);

	if (scale != 1.0) {
		int scale_disp = scale * 100;

		if (ABS((float)scale_disp - scale * 100) >= 0.05) {
			snprintf(g->title, sizeof g->title, "%s (%.1f%%)",
					title, scale * 100);
		} else {
			snprintf(g->title, sizeof g->title, "%s (%i%%)",
					title, scale_disp);
		}
	} else {
		strncpy(g->title, title, sizeof(g->title));
	}

	ro_gui_set_window_title(g->window, g->title);
}


/**
 * Get the scroll position of a browser window.
 *
 * \param  g   gui_window
 * \param  sx  receives x ordinate of point at top-left of window
 * \param  sy  receives y ordinate of point at top-left of window
 * \return true iff successful
 */
static bool gui_window_get_scroll(struct gui_window *g, int *sx, int *sy)
{
	wimp_window_state state;
	os_error *error;
	int toolbar_height = 0;

	assert(g);

	state.w = g->window;
	error = xwimp_get_window_state(&state);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return false;
	}

	if (g->toolbar) {
		toolbar_height = ro_toolbar_full_height(g->toolbar);
	}
	*sx = state.xscroll / 2;
	*sy = -(state.yscroll - toolbar_height) / 2;
	return true;
}


/**
 * Set the scroll position of a riscos browser window.
 *
 * Scrolls the viewport to ensure the specified rectangle of the
 *   content is shown.
 *
 * \param g gui window to scroll
 * \param rect The rectangle to ensure is shown.
 * \return NSERROR_OK on success or apropriate error code.
 */
static nserror
gui_window_set_scroll(struct gui_window *g, const struct rect *rect)
{
	wimp_window_state state;
	os_error *error;
	int toolbar_height = 0;

	assert(g);

	state.w = g->window;
	error = xwimp_get_window_state(&state);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_state: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return NSERROR_BAD_PARAMETER;
	}

	if (g->toolbar) {
		toolbar_height = ro_toolbar_full_height(g->toolbar);
	}

	if ((rect->x0 == rect->x1) && (rect->y0 == rect->y1)) {
		/* scroll to top */
		state.xscroll = rect->x0 * 2;
		state.yscroll = (-rect->y0 * 2) + toolbar_height;
	} else {
		/* scroll area into view with padding */
		int x0, y0, x1, y1;
		int cx0, cy0, width, height;
		int padding_available;
		int correction;

		x0 = rect->x0 * 2 ;
		y0 = rect->y0 * 2 ;
		x1 = rect->x1 * 2 ;
		y1 = rect->y1 * 2 ;

		cx0 = state.xscroll;
		cy0 = -state.yscroll + toolbar_height;
		width = state.visible.x1 - state.visible.x0;
		height = state.visible.y1 - state.visible.y0 - toolbar_height;

		/* make sure we're visible */
		correction = (x1 - cx0 - width);
		if (correction > 0) {
			cx0 += correction;
		}
		correction = (y1 - cy0 - height);
		if (correction > 0) {
			cy0 += correction;
		}
		if (x0 < cx0) {
			cx0 = x0;
		}
		if (y0 < cy0) {
			cy0 = y0;
		}

		/* try to give a SCROLL_VISIBLE_PADDING border of space around us */
		padding_available = (width - x1 + x0) / 2;
		if (padding_available > 0) {
			if (padding_available > SCROLL_VISIBLE_PADDING) {
				padding_available = SCROLL_VISIBLE_PADDING;
			}
			correction = (cx0 + width - x1);
			if (correction < padding_available) {
				cx0 += padding_available;
			}
			correction = (x0 - cx0);
			if (correction < padding_available) {
				cx0 -= padding_available;
			}
		}
		padding_available = (height - y1 + y0) / 2;
		if (padding_available > 0) {
			if (padding_available > SCROLL_VISIBLE_PADDING) {
				padding_available = SCROLL_VISIBLE_PADDING;
			}
			correction = (cy0 + height - y1);
			if (correction < padding_available) {
				cy0 += padding_available;
			}
			correction = (y0 - cy0);
			if (correction < padding_available) {
				cy0 -= padding_available;
			}
		}

		state.xscroll = cx0;
		state.yscroll = -cy0 + toolbar_height;
	}
	ro_gui_window_open(PTR_WIMP_OPEN(&state));

	return NSERROR_OK;
}


/**
 * Find the current dimensions of a browser window's content area.
 *
 * \param gw gui window to measure
 * \param width receives width of window
 * \param height receives height of window
 * \return NSERROR_OK and width and height updated
 */
static nserror
gui_window_get_dimensions(struct gui_window *gw, int *width, int *height)
{
	/* use the cached window sizes */
	*width = gw->old_width / 2;
	*height = gw->old_height / 2;

	return NSERROR_OK;
}


/**
 * Set the status bar of a browser window.
 *
 * \param  g	 gui_window to update
 * \param  text  new status text
 */
static void riscos_window_set_status(struct gui_window *g, const char *text)
{
	if (g->status_bar) {
		ro_gui_status_bar_set_text(g->status_bar, text);
	}
}


/**
 * Update the interface to reflect start of page loading.
 *
 * \param  g  window with start of load
 */
static void gui_window_start_throbber(struct gui_window *g)
{
	ro_gui_window_update_toolbar_buttons(g);
	ro_gui_menu_refresh(ro_gui_browser_window_menu);
	if (g->toolbar != NULL)
		ro_toolbar_start_throbbing(g->toolbar);
	g->active = true;
}


/**
 * Update the interface to reflect page loading stopped.
 *
 * \param  g  window with start of load
 */
static void gui_window_stop_throbber(struct gui_window *g)
{
	ro_gui_window_update_toolbar_buttons(g);
	ro_gui_menu_refresh(ro_gui_browser_window_menu);
	if (g->toolbar != NULL)
		ro_toolbar_stop_throbbing(g->toolbar);
	g->active = false;
}


/**
 * Update the interface to reflect change in page info status
 *
 * \param gw window with start of load
 */
static void gui_window_page_info_change(struct gui_window *gw)
{
	if (gw->toolbar != NULL) {
		ro_toolbar_page_info_change(gw->toolbar);
	}
}


/**
 * set favicon
 */
static void
gui_window_set_icon(struct gui_window *g, struct hlcache_handle *icon)
{
	if (g == NULL || g->toolbar == NULL)
		return;

	ro_toolbar_set_site_favicon(g->toolbar, icon);
}


/**
 * Remove the caret, if present.
 *
 * \param g window with caret
 */
static void gui_window_remove_caret(struct gui_window *g)
{
	wimp_caret caret;
	os_error *error;

	error = xwimp_get_caret_position(&caret);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_caret_position: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}

	if (caret.w == g->window) {
		/* we have the caret: hide caret, but keep input focus */
		gui_window_place_caret(g, -100, -100, 0, NULL);
	}
}


/**
 * Called when the gui_window has new content.
 *
 * \param g the gui_window that has new content
 */
static void gui_window_new_content(struct gui_window *g)
{
	ro_gui_menu_refresh(ro_gui_browser_window_menu);
	ro_gui_window_update_toolbar_buttons(g);
	ro_gui_dialog_close_persistent(g->window);
	ro_toolbar_set_content_favicon(g->toolbar, g);
}


/**
 * Completes scrolling of a browser window
 *
 * \param drag The DragEnd event data block.
 * \param data gui window block pointer.
 */
static void ro_gui_window_scroll_end(wimp_dragged *drag, void *data)
{
	wimp_pointer pointer;
	os_error *error;
	os_coord pos;
	struct gui_window *g = (struct gui_window *) data;

	if (!g)
		return;

	error = xwimp_drag_box((wimp_drag*)-1);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_drag_box: 0x%x : %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}

	error = xwimp_get_pointer_info(&pointer);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_pointer_info 0x%x : %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return;
	}

	error = xwimpspriteop_set_pointer_shape("ptr_default", 0x31, 0, 0, 0, 0);
	if (error) {
		NSLOG(netsurf, INFO,
		      "xwimpspriteop_set_pointer_shape: 0x%x: %s",
		      error->errnum,
		      error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}

	if (ro_gui_window_to_window_pos(g, drag->final.x0, drag->final.y0, &pos)) {
		browser_window_mouse_track(g->bw, 0, pos.x, pos.y);
	}
}


/**
 * Starts drag scrolling of a browser window
 *
 * \param g the window to scroll
 */
static bool gui_window_scroll_start(struct gui_window *g)
{
	wimp_window_info_base info;
	wimp_pointer pointer;
	os_error *error;
	wimp_drag drag;
	int height;
	int width;

	error = xwimp_get_pointer_info(&pointer);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_pointer_info 0x%x : %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return false;
	}

	info.w = g->window;
	error = xwimp_get_window_info_header_only((wimp_window_info*)&info);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_state: 0x%x : %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return false;
	}

	width  = info.extent.x1 - info.extent.x0;
	height = info.extent.y1 - info.extent.y0;

	drag.type = wimp_DRAG_USER_POINT;
	drag.bbox.x1 = pointer.pos.x + info.xscroll;
	drag.bbox.y0 = pointer.pos.y + info.yscroll;
	drag.bbox.x0 = drag.bbox.x1 - (width  - (info.visible.x1 - info.visible.x0));
	drag.bbox.y1 = drag.bbox.y0 + (height - (info.visible.y1 - info.visible.y0));

	if (g->toolbar) {
		int tbar_height = ro_toolbar_full_height(g->toolbar);
		drag.bbox.y0 -= tbar_height;
		drag.bbox.y1 -= tbar_height;
	}

	error = xwimp_drag_box(&drag);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_drag_box: 0x%x : %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return false;
	}

	ro_mouse_drag_start(ro_gui_window_scroll_end, ro_gui_window_mouse_at,
			NULL, g);
	return true;
}


/**
 * Platform-dependent part of starting drag operation.
 *
 * \param  g	gui window containing the drag
 * \param  type	type of drag the core is performing
 * \param  rect rectangle to constrain pointer to (relative to drag start coord)
 * \return true iff succesful
 */
static bool
gui_window_drag_start(struct gui_window *g,
		      gui_drag_type type,
		      const struct rect *rect)
{
	wimp_pointer pointer;
	wimp_drag drag;
	float scale = browser_window_get_scale(g->bw);

	if (rect != NULL) {
		/* We have a box to constrain the pointer to, for the drag
		 * duration */
		os_error *error = xwimp_get_pointer_info(&pointer);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xwimp_get_pointer_info 0x%x : %s",
			      error->errnum,
			      error->errmess);
			ro_warn_user("WimpError", error->errmess);
			return false;
		}

		drag.type = wimp_DRAG_USER_POINT;
		drag.bbox.x0 = pointer.pos.x +
				(int)(rect->x0 * 2 * scale);
		drag.bbox.y0 = pointer.pos.y +
				(int)(rect->y0 * 2 * scale);
		drag.bbox.x1 = pointer.pos.x +
				(int)(rect->x1 * 2 * scale);
		drag.bbox.y1 = pointer.pos.y +
				(int)(rect->y1 * 2 * scale);

		error = xwimp_drag_box(&drag);
		if (error) {
			NSLOG(netsurf, INFO, "xwimp_drag_box: 0x%x : %s",
			      error->errnum, error->errmess);
			ro_warn_user("WimpError", error->errmess);
			return false;
		}
	}

	switch (type) {
	case GDRAGGING_SCROLLBAR:
		/* Dragging a core scrollbar */
		ro_mouse_drag_start(ro_gui_window_scroll_end,
				    ro_gui_window_mouse_at,
				    NULL, g);
		break;

	default:
		/* Not handled here yet */
		break;
	}

	return true;
}


/**
 * Save the specified content as a link.
 *
 * \param g  The window containing the content
 * \param url The url of the link
 * \param title The title of the link
 */
static nserror
gui_window_save_link(struct gui_window *g, nsurl *url, const char *title)
{
	ro_gui_save_prepare(GUI_SAVE_LINK_URL, NULL, NULL, url, title);
	ro_gui_dialog_open_persistent(g->window, dialog_saveas, true);
	return NSERROR_OK;
}


/**
 * Display a menu of options for a form select control.
 *
 * \param  g	    gui window containing form control
 * \param  control  form control of type GADGET_SELECT
 */
static void
gui_window_create_form_select_menu(struct gui_window *g,
				   struct form_control *control)
{
	os_error	*error;
	wimp_pointer	pointer;

	/* The first time the menu is opened, control bypasses the normal
	 * Menu Prepare event and so we prepare here.  On any re-opens,
	 * ro_gui_window_prepare_form_select_menu() is called from the
	 * normal wimp event.
	 */

	if (!ro_gui_window_prepare_form_select_menu(g, control))
		return;

	error = xwimp_get_pointer_info(&pointer);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_pointer_info: 0x%x: %s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		ro_gui_menu_destroy();
		return;
	}

	gui_form_select_control = control;
	ro_gui_menu_create(gui_form_select_menu,
			pointer.pos.x, pointer.pos.y, g->window);
}


/**
 * Import text file into window
 *
 * \param  g	     gui window containing textarea
 * \param  filename  pathname of file to be imported
 * \return true iff successful
 */
static bool
ro_gui_window_import_text(struct gui_window *g, const char *filename)
{
	fileswitch_object_type obj_type;
	os_error *error;
	char *buf, *utf8_buf, *sp;
	int size;
	nserror ret;
	const char *ep;
	char *p;

	error = xosfile_read_stamped(filename, &obj_type, NULL, NULL,
			&size, NULL, NULL);
	if (error) {
		NSLOG(netsurf, INFO, "xosfile_read_stamped: 0x%x:%s",
		      error->errnum, error->errmess);
		ro_warn_user("FileError", error->errmess);
		return true;  /* was for us, but it didn't work! */
	}

	/* Allocate one byte more than needed to ensure that the buffer is
	 * always terminated, regardless of file contents.
	 */

	buf = calloc(size + 1, sizeof(char));
	if (!buf) {
		ro_warn_user("NoMemory", NULL);
		return true;
	}

	error = xosfile_load_stamped(filename, (byte*)buf,
			NULL, NULL, NULL, NULL, NULL);

	if (error) {
		NSLOG(netsurf, INFO, "xosfile_load_stamped: 0x%x:%s",
		      error->errnum, error->errmess);
		ro_warn_user("LoadError", error->errmess);
		free(buf);
		return true;
	}

	ret = utf8_from_local_encoding(buf, size, &utf8_buf);
	if (ret != NSERROR_OK) {
		/* bad encoding shouldn't happen */
		assert(ret != NSERROR_BAD_ENCODING);
		NSLOG(netsurf, INFO, "utf8_from_local_encoding failed");
		free(buf);
		ro_warn_user("NoMemory", NULL);
		return true;
	}
	size = strlen(utf8_buf);

	ep = utf8_buf + size;
	p = utf8_buf;

	/* skip leading whitespace */
	while (isspace(*p)) p++;

	sp = p;
	while (*p && *p != '\r' && *p != '\n')
		p += utf8_next(p, ep - p, 0);
	*p = '\0';

	if (p > sp)
		ro_gui_window_launch_url(g, sp);

	free(buf);
	free(utf8_buf);
	return true;
}


/**
 * process miscellaneous window events
 *
 * \param gw The window receiving the event.
 * \param event The event code.
 * \return NSERROR_OK when processed ok
 */
static nserror
ro_gui_window_event(struct gui_window *gw, enum gui_window_event event)
{
	switch (event) {
	case GW_EVENT_UPDATE_EXTENT:
		gui_window_update_extent(gw);
		break;

	case GW_EVENT_REMOVE_CARET:
		gui_window_remove_caret(gw);
		break;

	case GW_EVENT_SCROLL_START:
		gui_window_scroll_start(gw);
		break;

	case GW_EVENT_NEW_CONTENT:
		gui_window_new_content(gw);
		break;

	case GW_EVENT_START_THROBBER:
		gui_window_start_throbber(gw);
		break;

	case GW_EVENT_STOP_THROBBER:
		gui_window_stop_throbber(gw);
		break;

	case GW_EVENT_START_SELECTION:
		/* from textselection */
		gui_start_selection(gw);
		break;

	case GW_EVENT_PAGE_INFO_CHANGE:
		gui_window_page_info_change(gw);
		break;

	default:
		break;
	}
	return NSERROR_OK;
}


/**
 * RISC OS browser window operation table
 */
static struct gui_window_table window_table = {
	.create = gui_window_create,
	.destroy = gui_window_destroy,
	.invalidate = ro_gui_window_invalidate_area,
	.get_scroll = gui_window_get_scroll,
	.set_scroll = gui_window_set_scroll,
	.get_dimensions = gui_window_get_dimensions,
	.event = ro_gui_window_event,

	.set_title = gui_window_set_title,
	.set_url = ro_gui_window_set_url,
	.set_icon = gui_window_set_icon,
	.set_status = riscos_window_set_status,
	.set_pointer = gui_window_set_pointer,
	.place_caret = gui_window_place_caret,
	.save_link = gui_window_save_link,
	.drag_start = gui_window_drag_start,
	.create_form_select_menu = gui_window_create_form_select_menu,

	/* from save */
	.drag_save_object = gui_drag_save_object,
	.drag_save_selection =gui_drag_save_selection,
};

struct gui_window_table *riscos_window_table = &window_table;


/* exported interface documented in riscos/window.h */
void ro_gui_window_initialise(void)
{
	/* Build the browser window menu. */

	static const struct ns_menu browser_definition = {
		"NetSurf", {
			{ "Page", BROWSER_PAGE, 0 },
			{ "Page.PageInfo",BROWSER_PAGE_INFO, &dialog_pageinfo },
			{ "Page.Save", BROWSER_SAVE, &dialog_saveas },
			{ "Page.SaveComp", BROWSER_SAVE_COMPLETE, &dialog_saveas },
			{ "Page.Export", NO_ACTION, 0 },
#ifdef WITH_DRAW_EXPORT
			{ "Page.Export.Draw", BROWSER_EXPORT_DRAW, &dialog_saveas },
#endif
#ifdef WITH_PDF_EXPORT
			{ "Page.Export.PDF", BROWSER_EXPORT_PDF, &dialog_saveas },
#endif
			{ "Page.Export.Text", BROWSER_EXPORT_TEXT, &dialog_saveas },
			{ "Page.SaveURL", NO_ACTION, 0 },
			{ "Page.SaveURL.URI", BROWSER_SAVE_URL_URI, &dialog_saveas },
			{ "Page.SaveURL.URL", BROWSER_SAVE_URL_URL, &dialog_saveas },
			{ "Page.SaveURL.LinkText", BROWSER_SAVE_URL_TEXT, &dialog_saveas },
			{ "_Page.Print", BROWSER_PRINT, &dialog_print },
			{ "Page.NewWindow", BROWSER_NEW_WINDOW, 0 },
			{ "Page.FindText", BROWSER_FIND_TEXT, &dialog_search },
			{ "Page.ViewSrc", BROWSER_VIEW_SOURCE, 0 },
			{ "Object", BROWSER_OBJECT, 0 },
			{ "Object.Object", BROWSER_OBJECT_OBJECT, 0 },
			{ "Object.Object.ObjInfo", BROWSER_OBJECT_INFO, &dialog_objinfo },
			{ "Object.Object.ObjSave", BROWSER_OBJECT_SAVE, &dialog_saveas },
			{ "Object.Object.Export", BROWSER_OBJECT_EXPORT, 0 },
			{ "Object.Object.Export.Sprite", BROWSER_OBJECT_EXPORT_SPRITE, &dialog_saveas },
#ifdef WITH_DRAW_EXPORT
			{ "Object.Object.Export.ObjDraw", BROWSER_OBJECT_EXPORT_DRAW, &dialog_saveas },
#endif
			{ "Object.Object.SaveURL", NO_ACTION, 0 },
			{ "Object.Object.SaveURL.URI", BROWSER_OBJECT_SAVE_URL_URI, &dialog_saveas },
			{ "Object.Object.SaveURL.URL", BROWSER_OBJECT_SAVE_URL_URL, &dialog_saveas },
			{ "Object.Object.SaveURL.LinkText", BROWSER_OBJECT_SAVE_URL_TEXT, &dialog_saveas },
			{ "Object.Object.ObjPrint", BROWSER_OBJECT_PRINT, 0 },
			{ "Object.Object.ObjReload", BROWSER_OBJECT_RELOAD, 0 },
			{ "Object.Link", BROWSER_OBJECT_LINK, 0 },
			{ "Object.Link.LinkSave", BROWSER_LINK_SAVE, 0 },
			{ "Object.Link.LinkSave.URI", BROWSER_LINK_SAVE_URI, &dialog_saveas },
			{ "Object.Link.LinkSave.URL", BROWSER_LINK_SAVE_URL, &dialog_saveas },
			{ "Object.Link.LinkSave.LinkText", BROWSER_LINK_SAVE_TEXT, &dialog_saveas },
			{ "_Object.Link.LinkDload", BROWSER_LINK_DOWNLOAD, 0 },
			{ "Object.Link.LinkNew", BROWSER_LINK_NEW_WINDOW, 0 },
			{ "Selection", BROWSER_SELECTION, 0 },
			{ "_Selection.SelSave", BROWSER_SELECTION_SAVE, &dialog_saveas },
			{ "Selection.Copy", BROWSER_SELECTION_COPY, 0 },
			{ "Selection.Cut", BROWSER_SELECTION_CUT, 0 },
			{ "_Selection.Paste", BROWSER_SELECTION_PASTE, 0 },
			{ "Selection.Clear", BROWSER_SELECTION_CLEAR, 0 },
			{ "Selection.SelectAll", BROWSER_SELECTION_ALL, 0 },
			{ "Navigate", NO_ACTION, 0 },
			{ "Navigate.Home", BROWSER_NAVIGATE_HOME, 0 },
			{ "Navigate.Back", BROWSER_NAVIGATE_BACK, 0 },
			{ "Navigate.Forward", BROWSER_NAVIGATE_FORWARD, 0 },
			{ "_Navigate.UpLevel", BROWSER_NAVIGATE_UP, 0 },
			{ "Navigate.Reload", BROWSER_NAVIGATE_RELOAD_ALL, 0 },
			{ "Navigate.Stop", BROWSER_NAVIGATE_STOP, 0 },
			{ "View", NO_ACTION, 0 },
			{ "View.ScaleView", BROWSER_SCALE_VIEW, &dialog_zoom },
			{ "View.Images", NO_ACTION, 0 },
			{ "View.Images.ForeImg", BROWSER_IMAGES_FOREGROUND, 0 },
			{ "View.Images.BackImg", BROWSER_IMAGES_BACKGROUND, 0 },
			{ "View.Toolbars", NO_ACTION, 0 },
			{ "View.Toolbars.ToolButtons", TOOLBAR_BUTTONS, 0 },
			{ "View.Toolbars.ToolAddress", TOOLBAR_ADDRESS_BAR, 0 },
			{ "_View.Toolbars.ToolThrob", TOOLBAR_THROBBER, 0 },
			{ "View.Toolbars.EditToolbar", TOOLBAR_EDIT, 0 },
			{ "_View.Render", NO_ACTION, 0 },
			{ "View.Render.RenderAnims", BROWSER_BUFFER_ANIMS, 0 },
			{ "View.Render.RenderAll", BROWSER_BUFFER_ALL, 0 },
			{ "_View.OptDefault", BROWSER_SAVE_VIEW, 0 },
			{ "View.Window", NO_ACTION, 0 },
			{ "View.Window.WindowSave", BROWSER_WINDOW_DEFAULT, 0 },
			{ "View.Window.WindowStagr", BROWSER_WINDOW_STAGGER, 0 },
			{ "_View.Window.WindowSize", BROWSER_WINDOW_COPY, 0 },
			{ "View.Window.WindowReset", BROWSER_WINDOW_RESET, 0 },
			{ "Utilities", NO_ACTION, 0 },
			{ "Utilities.Hotlist", HOTLIST_SHOW, 0 },
			{ "Utilities.Hotlist.HotlistAdd", HOTLIST_ADD_URL, 0 },
			{ "Utilities.Hotlist.HotlistShow", HOTLIST_SHOW, 0 },
			{ "Utilities.History", HISTORY_SHOW_GLOBAL, 0 },
			{ "Utilities.History.HistLocal", HISTORY_SHOW_LOCAL, 0 },
			{ "Utilities.History.HistGlobal", HISTORY_SHOW_GLOBAL, 0 },
			{ "Utilities.Cookies", COOKIES_SHOW, 0 },
			{ "Utilities.Cookies.ShowCookies", COOKIES_SHOW, 0 },
			{ "Utilities.Cookies.DeleteCookies", COOKIES_DELETE, 0 },
			{ "Help", HELP_OPEN_CONTENTS, 0 },
			{ "Help.HelpContent", HELP_OPEN_CONTENTS, 0 },
			{ "Help.HelpGuide", HELP_OPEN_GUIDE, 0 },
			{ "_Help.HelpInfo", HELP_OPEN_INFORMATION, 0 },
			{ "Help.HelpCredits", HELP_OPEN_CREDITS, 0 },
			{ "_Help.HelpLicence", HELP_OPEN_LICENCE, 0 },
			{ "Help.HelpInter", HELP_LAUNCH_INTERACTIVE, 0 },
			{NULL, 0, 0}
		}
	};
	ro_gui_browser_window_menu =
			ro_gui_menu_define_menu(&browser_definition);

}


/* exported interface documented in riscos/window.h */
nserror
ro_gui_window_invalidate_area(struct gui_window *g, const struct rect *rect)
{
	bool use_buffer;
	int x0, y0, x1, y1;
	struct update_box *cur;
	wimp_window_info info;
	os_error *error;

	assert(g);

	if (rect == NULL) {
		info.w = g->window;
		error = xwimp_get_window_info_header_only(&info);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xwimp_get_window_info_header_only: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			ro_warn_user("WimpError", error->errmess);
			return NSERROR_INVALID;
		}

		error = xwimp_force_redraw(g->window,
					   info.extent.x0, info.extent.y0,
					   info.extent.x1, info.extent.y1);
		if (error) {
			NSLOG(netsurf, INFO, "xwimp_force_redraw: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("WimpError", error->errmess);
			return NSERROR_INVALID;
		}
		return NSERROR_OK;
	}

	x0 = floorf(rect->x0 * 2 );
	y0 = -ceilf(rect->y1 * 2 );
	x1 = ceilf(rect->x1 * 2 ) + 1;
	y1 = -floorf(rect->y0 * 2 ) + 1;
	use_buffer =
		(g->option.buffer_everything || g->option.buffer_animations);

	/* try to optimise buffered redraws */
	if (use_buffer) {
		for (cur = pending_updates; cur != NULL; cur = cur->next) {
			if ((cur->g != g) || (!cur->use_buffer)) {
				continue;
			}
			if ((((cur->x0 - x1) < MARGIN) ||
			     ((cur->x1 - x0) < MARGIN)) &&
			    (((cur->y0 - y1) < MARGIN) ||
			     ((cur->y1 - y0) < MARGIN))) {
				cur->x0 = min(cur->x0, x0);
				cur->y0 = min(cur->y0, y0);
				cur->x1 = max(cur->x1, x1);
				cur->y1 = max(cur->y1, y1);
				return NSERROR_OK;
			}
		}
	}
	cur = malloc(sizeof(struct update_box));
	if (!cur) {
		NSLOG(netsurf, INFO, "No memory for malloc.");
		return NSERROR_NOMEM;
	}

	cur->x0 = x0;
	cur->y0 = y0;
	cur->x1 = x1;
	cur->y1 = y1;
	cur->next = pending_updates;
	pending_updates = cur;
	cur->g = g;
	cur->use_buffer = use_buffer;

	return NSERROR_OK;
}


/* exported function documented in riscos/window.h */
nserror ro_gui_window_set_url(struct gui_window *g, nsurl *url)
{
	size_t idn_url_l;
	char *idn_url_s = NULL;

	if (g->toolbar) {
		if (nsoption_bool(display_decoded_idn) == true) {
			if (nsurl_get_utf8(url, &idn_url_s, &idn_url_l) != NSERROR_OK)
				idn_url_s = NULL;
		}

		ro_toolbar_set_url(g->toolbar, idn_url_s ? idn_url_s : nsurl_access(url), true, false);

		if (idn_url_s)
			free(idn_url_s);

		ro_gui_url_complete_start(g->toolbar);
	}

	return NSERROR_OK;
}


/* exported interface documented in riscos/window.h */
void ro_gui_window_set_scale(struct gui_window *g, float scale)
{
	browser_window_set_scale(g->bw, scale, true);
}


/* exported interface documented in riscos/window.h */
bool ro_gui_window_dataload(struct gui_window *g, wimp_message *message)
{
	os_error *error;
	os_coord pos;

	/* Ignore directories etc. */
	if (0x1000 <= message->data.data_xfer.file_type)
		return false;

	if (!ro_gui_window_to_window_pos(g, message->data.data_xfer.pos.x,
			message->data.data_xfer.pos.y, &pos))
		return false;

	if (browser_window_drop_file_at_point(g->bw, pos.x, pos.y,
			message->data.data_xfer.file_name) == false)
		return false;

	/* send DataLoadAck */
	message->action = message_DATA_LOAD_ACK;
	message->your_ref = message->my_ref;
	error = xwimp_send_message(wimp_USER_MESSAGE, message, message->sender);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_send_message: 0x%x: %s\n",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}

	return true;
}


/* exported interface documented in riscos/window.h */
void ro_gui_window_mouse_at(wimp_pointer *pointer, void *data)
{
	os_coord pos;
	struct gui_window *g = (struct gui_window *) data;

	if (ro_gui_window_to_window_pos(g, pointer->pos.x, pointer->pos.y, &pos)) {
		browser_window_mouse_track(
			g->bw,
			ro_gui_mouse_drag_state(pointer->buttons,
						wimp_BUTTON_DOUBLE_CLICK_DRAG),
			pos.x,
			pos.y);
	}
}


/* exported interface documented in riscos/window.h */
void
ro_gui_window_iconise(struct gui_window *g, wimp_full_message_window_info *wi)
{
	/* sadly there is no 'legal' way to get the sprite into
	 * the Wimp sprite pool other than via a filing system */
	const char *temp_fname = "Pipe:$._tmpfile";
	struct browser_window *bw = g->bw;
	osspriteop_header *overlay = NULL;
	osspriteop_header *sprite_header;
	struct bitmap *bitmap;
	osspriteop_area *area;
	int width = 34, height = 34;
	struct hlcache_handle *h;
	os_error *error;
	int len, id;

	assert(bw);

	h = browser_window_get_content(bw);
	if (!h) return;

	/* if an overlay sprite is defined, locate it and gets its dimensions
	 * so that we can produce a thumbnail with the same dimensions */
	if (!ro_gui_wimp_get_sprite("ic_netsfxx", &overlay)) {
		error = xosspriteop_read_sprite_info(osspriteop_PTR,
				(osspriteop_area *)0x100,
				(osspriteop_id)overlay, &width, &height, NULL,
				NULL);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xosspriteop_read_sprite_info: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			ro_warn_user("MiscError", error->errmess);
			overlay = NULL;
		} else if (sprite_bpp(overlay) != 8) {
			NSLOG(netsurf, INFO, "overlay sprite is not 8bpp");
			overlay = NULL;
		}
	}

	/* create the thumbnail sprite */
	bitmap = riscos_bitmap_create(width, height,
			BITMAP_NEW | BITMAP_OPAQUE | BITMAP_CLEAR_MEMORY);
	if (!bitmap) {
		NSLOG(netsurf, INFO, "Thumbnail initialisation failed.");
		return;
	}
	riscos_bitmap_render(bitmap, h);
	if (overlay) {
		riscos_bitmap_overlay_sprite(bitmap, overlay);
	}
	area = riscos_bitmap_convert_8bpp(bitmap);
	riscos_bitmap_destroy(bitmap);
	if (!area) {
		NSLOG(netsurf, INFO, "Thumbnail conversion failed.");
		return;
	}

	/* choose a suitable sprite name */
	id = 0;
	while (iconise_used[id])
		if ((unsigned)++id >= NOF_ELEMENTS(iconise_used)) {
			id = iconise_next;
			if ((unsigned)++iconise_next >=
					NOF_ELEMENTS(iconise_used))
				iconise_next = 0;
			break;
		}

	sprite_header = (osspriteop_header *)(area + 1);
	len = sprintf(sprite_header->name, "ic_netsf%.2d", id);

	error = xosspriteop_save_sprite_file(osspriteop_USER_AREA,
			area, temp_fname);
	if (error) {
		NSLOG(netsurf, INFO, "xosspriteop_save_sprite_file: 0x%x:%s",
		      error->errnum, error->errmess);
		ro_warn_user("MiscError", error->errmess);
		free(area);
		return;
	}

	error = xwimpspriteop_merge_sprite_file(temp_fname);
	if (error) {
		NSLOG(netsurf, INFO,
		      "xwimpspriteop_merge_sprite_file: 0x%x:%s",
		      error->errnum,
		      error->errmess);
		ro_warn_user("WimpError", error->errmess);
		remove(temp_fname);
		free(area);
		return;
	}

	memcpy(wi->sprite_name, sprite_header->name + 3, len - 2); /* inc NUL */
	strncpy(wi->title, g->title, sizeof(wi->title));
	wi->title[sizeof(wi->title) - 1] = '\0';

	if (wimptextop_string_width(wi->title, 0) > 182) {
		/* work around bug in Pinboard where it will fail to display
		 * the icon if the text is very wide */
		if (strlen(wi->title) > 10)
			wi->title[10] = '\0';	/* pinboard does this anyway */
		while (wimptextop_string_width(wi->title, 0) > 182)
			wi->title[strlen(wi->title) - 1] = '\0';
	}

	wi->size = sizeof(wimp_full_message_window_info);
	wi->your_ref = wi->my_ref;
	error = xwimp_send_message(wimp_USER_MESSAGE, (wimp_message*)wi,
			wi->sender);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_send_message: 0x%x:%s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
	}
	else {
		g->iconise_icon = id;
		iconise_used[id] = true;
	}

	free(area);
}


/* exported interface documented in riscos/window.h */
bool ro_gui_toolbar_dataload(struct gui_window *g, wimp_message *message)
{
	if (message->data.data_xfer.file_type == osfile_TYPE_TEXT &&
			ro_gui_window_import_text(g,
					message->data.data_xfer.file_name)) {
		os_error *error;

		/* send DataLoadAck */
		message->action = message_DATA_LOAD_ACK;
		message->your_ref = message->my_ref;
		error = xwimp_send_message(wimp_USER_MESSAGE, message,
				message->sender);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xwimp_send_message: 0x%x: %s\n",
			      error->errnum,
			      error->errmess);
			ro_warn_user("WimpError", error->errmess);
		}
		return true;
	}
	return false;
}


/* exported interface documented in riscos/window.h */
bool ro_gui_window_check_menu(wimp_menu *menu)
{
	return (ro_gui_browser_window_menu == menu) ? true : false;
}


/* exported interface documented in riscos/window.h */
void ro_gui_window_redraw_all(void)
{
	struct gui_window *g;
	for (g = window_list; g; g = g->next) {
		ro_gui_window_invalidate_area(g, NULL);
	}
}


/* exported interface documented in riscos/window.h */
void ro_gui_window_update_boxes(void)
{
	osbool more;
	bool use_buffer;
	wimp_draw update;
	struct rect clip;
	os_error *error;
	struct update_box *cur;
	struct gui_window *g;
	struct redraw_context ctx = {
		.interactive = true,
		.background_images = true,
		.plot = &ro_plotters
	};

	for (cur = pending_updates; cur != NULL; cur = cur->next) {
		g = cur->g;
		if (!g)
			continue;

		use_buffer = cur->use_buffer;

		update.w = g->window;
		update.box.x0 = cur->x0;
		update.box.y0 = cur->y0;
		update.box.x1 = cur->x1;
		update.box.y1 = cur->y1;

		error = xwimp_update_window(&update, &more);
		if (error) {
			NSLOG(netsurf, INFO, "xwimp_update_window: 0x%x: %s",
			      error->errnum, error->errmess);
			ro_warn_user("WimpError", error->errmess);
			continue;
		}

		/* Set the current redraw gui_window to get options from */
		ro_gui_current_redraw_gui = g;

		ro_plot_origin_x = update.box.x0 - update.xscroll;
		ro_plot_origin_y = update.box.y1 - update.yscroll;

		while (more) {
			clip.x0 = (update.clip.x0 - ro_plot_origin_x) / 2;
			clip.y0 = (ro_plot_origin_y - update.clip.y1) / 2;
			clip.x1 = (update.clip.x1 - ro_plot_origin_x) / 2;
			clip.y1 = (ro_plot_origin_y - update.clip.y0) / 2;

			if (use_buffer)
				ro_gui_buffer_open(&update);

			browser_window_redraw(g->bw, 0, 0, &clip, &ctx);

			if (use_buffer)
				ro_gui_buffer_close();

			error = xwimp_get_rectangle(&update, &more);
			/* RISC OS 3.7 returns an error here if enough buffer
			 * was claimed to cause a new dynamic area to be
			 * created. It doesn't actually stop anything working,
			 * so we mask it out for now until a better fix is
			 * found. This appears to be a bug in RISC OS. */
			if (error && !(use_buffer &&
					error->errnum == error_WIMP_GET_RECT)) {
				NSLOG(netsurf, INFO,
				      "xwimp_get_rectangle: 0x%x: %s",
				      error->errnum,
				      error->errmess);
				ro_warn_user("WimpError", error->errmess);
				ro_gui_current_redraw_gui = NULL;
				continue;
			}
		}

		/* Reset the current redraw gui_window to prevent
		 * thumbnails from retaining options */
		ro_gui_current_redraw_gui = NULL;
	}
	while (pending_updates) {
		cur = pending_updates;
		pending_updates = pending_updates->next;
		free(cur);
	}
}


/* exported interface documented in riscos/window.h */
void ro_gui_window_quit(void)
{
	while (window_list) {
		struct gui_window *cur = window_list;
		window_list = window_list->next;

		browser_window_destroy(cur->bw);
	}
}


/* exported interface documented in riscos/window.h */
void ro_gui_throb(void)
{
	struct gui_window *g;

	for (g = window_list; g; g = g->next) {
		if (!g->active)
			continue;
		if (g->toolbar != NULL)
			ro_toolbar_throb(g->toolbar);
	}
}


/* exported interface documented in riscos/window.h */
void ro_gui_window_default_options(struct gui_window *gui)
{
	float cscale;

	if (gui == NULL)
		return;

	cscale = browser_window_get_scale(gui->bw);

	/*	Save the basic options	*/
	nsoption_set_int(scale, cscale * 100);
	nsoption_set_bool(buffer_animations, gui->option.buffer_animations);
	nsoption_set_bool(buffer_everything, gui->option.buffer_everything);

	/*	Set up the toolbar	*/
	if (gui->toolbar != NULL) {
		nsoption_set_bool(toolbar_show_buttons,
				  ro_toolbar_get_display_buttons(gui->toolbar));
		nsoption_set_bool(toolbar_show_address,
				  ro_toolbar_get_display_url(gui->toolbar));
		nsoption_set_bool(toolbar_show_throbber,
				  ro_toolbar_get_display_throbber(gui->toolbar));
	}
	if (gui->status_bar != NULL) {
		nsoption_set_int(toolbar_status_size,
				 ro_gui_status_bar_get_width(gui->status_bar));
	}
}


/* exported interface documented in riscos/window.h */
struct gui_window *ro_gui_window_lookup(wimp_w window)
{
	struct gui_window *g;
	for (g = window_list; g; g = g->next) {
		if (g->window == window) {
			return g;
		}
	}
	return NULL;
}


/* exported interface documented in riscos/window.h */
struct gui_window *ro_gui_toolbar_lookup(wimp_w window)
{
	struct gui_window	*g = NULL;
	struct toolbar		*toolbar;
	wimp_w			parent;

	toolbar = ro_toolbar_window_lookup(window);

	if (toolbar != NULL) {
		parent = ro_toolbar_get_parent_window(toolbar);
		g = ro_gui_window_lookup(parent);
	}

	return g;
}


/* exported interface documented in riscos/window.h */
bool
ro_gui_window_to_window_pos(struct gui_window *g, int x, int y, os_coord *pos)
{
	wimp_window_state state;
	os_error *error;

	assert(g);

	state.w = g->window;
	error = xwimp_get_window_state(&state);
	if (error) {
		NSLOG(netsurf, INFO, "xwimp_get_window_state: 0x%x:%s",
		      error->errnum, error->errmess);
		ro_warn_user("WimpError", error->errmess);
		return false;
	}
	pos->x = (x - (state.visible.x0 - state.xscroll)) / 2 ;
	pos->y = ((state.visible.y1 - state.yscroll) - y) / 2 ;
	return true;
}


/* exported interface documented in riscos/window.h */
enum browser_mouse_state
ro_gui_mouse_click_state(wimp_mouse_state buttons, wimp_icon_flags type)
{
	browser_mouse_state state = 0; /* Blank state with nothing set */
	static struct {
		enum { CLICK_SINGLE, CLICK_DOUBLE, CLICK_TRIPLE } type;
		uint64_t time;
	} last_click;

	switch (type) {
	case wimp_BUTTON_CLICK_DRAG:
		/* Handle single clicks. */

		/* We fire core PRESS and CLICK events together for "action on
		 * press" behaviour. */
		if (buttons & (wimp_CLICK_SELECT)) /* Select click */
			state |= BROWSER_MOUSE_PRESS_1 | BROWSER_MOUSE_CLICK_1;
		if (buttons & (wimp_CLICK_ADJUST)) /* Adjust click */
			state |= BROWSER_MOUSE_PRESS_2 | BROWSER_MOUSE_CLICK_2;
		break;

	case wimp_BUTTON_DOUBLE_CLICK_DRAG:
		/* Handle single, double, and triple clicks. */

		/* Single clicks: Fire PRESS and CLICK events together
		 * for "action on press" behaviour. */
		if (buttons & (wimp_SINGLE_SELECT)) {
			/* Select single click */
			state |= BROWSER_MOUSE_PRESS_1 | BROWSER_MOUSE_CLICK_1;
		} else if (buttons & (wimp_SINGLE_ADJUST)) {
			/* Adjust single click */
			state |= BROWSER_MOUSE_PRESS_2 | BROWSER_MOUSE_CLICK_2;
		}

		/* Double clicks: Fire PRESS, CLICK, and DOUBLE_CLICK
		 * events together for "action on 2nd press" behaviour. */
		if (buttons & (wimp_DOUBLE_SELECT)) {
			/* Select double click */
			state |= BROWSER_MOUSE_PRESS_1 | BROWSER_MOUSE_CLICK_1 |
					BROWSER_MOUSE_DOUBLE_CLICK;
		} else if (buttons & (wimp_DOUBLE_ADJUST)) {
			/* Adjust double click */
			state |= BROWSER_MOUSE_PRESS_2 | BROWSER_MOUSE_CLICK_2 |
					BROWSER_MOUSE_DOUBLE_CLICK;
		}

		/* Need to consider what we have and decide whether to fire
		 * triple click instead */
		if ((state == (BROWSER_MOUSE_PRESS_1 |
				BROWSER_MOUSE_CLICK_1)) ||
		    (state == (BROWSER_MOUSE_PRESS_2 |
				BROWSER_MOUSE_CLICK_2))) {
			/* WIMP told us single click, but maybe we want to call
			 * it a triple click */

			if (last_click.type == CLICK_DOUBLE) {
				uint64_t ms_now;
				nsu_getmonotonic_ms(&ms_now);

				if (ms_now < (last_click.time + 500)) {
					/* Triple click!  Fire PRESS, CLICK, and
					 * TRIPLE_CLICK events together for
					 * "action on 3nd press" behaviour. */
					last_click.type = CLICK_TRIPLE;
					state |= BROWSER_MOUSE_TRIPLE_CLICK;
				} else {
					/* Single click */
					last_click.type = CLICK_SINGLE;
				}
			} else {
				/* Single click */
				last_click.type = CLICK_SINGLE;
			}
		} else if ((state == (BROWSER_MOUSE_PRESS_1 |
					BROWSER_MOUSE_CLICK_1 |
					BROWSER_MOUSE_DOUBLE_CLICK)) ||
			   (state == (BROWSER_MOUSE_PRESS_2 |
					BROWSER_MOUSE_CLICK_2 |
					BROWSER_MOUSE_DOUBLE_CLICK))) {
			/* Wimp told us double click, but we may want to
			 * call it single click */

			if (last_click.type == CLICK_TRIPLE) {
				state &= ~BROWSER_MOUSE_DOUBLE_CLICK;
				last_click.type = CLICK_SINGLE;
			} else {
				last_click.type = CLICK_DOUBLE;
				nsu_getmonotonic_ms(&last_click.time);
			}
		} else {
			last_click.type = CLICK_SINGLE;
		}
		break;
	}

	/* Check if a drag has started */
	if (buttons & (wimp_DRAG_SELECT)) {
		/* A drag was _started_ with Select; Fire DRAG_1. */
		state |= BROWSER_MOUSE_DRAG_1;
		mouse_drag_select = true;
	}
	if (buttons & (wimp_DRAG_ADJUST)) {
		/* A drag was _started_ with Adjust; Fire DRAG_2. */
		state |= BROWSER_MOUSE_DRAG_2;
		mouse_drag_adjust = true;
	}

	/* Set modifier key state */
	if (ro_gui_shift_pressed()) state |= BROWSER_MOUSE_MOD_1;
	if (ro_gui_ctrl_pressed())  state |= BROWSER_MOUSE_MOD_2;
	if (ro_gui_alt_pressed())   state |= BROWSER_MOUSE_MOD_3;

	return state;
}


/* exported interface documented in riscos/window.h */
browser_mouse_state
ro_gui_mouse_drag_state(wimp_mouse_state buttons, wimp_icon_flags type)
{
	browser_mouse_state state = 0; /* Blank state with nothing set */

	/* If mouse buttons aren't held, turn off drags */
	if (!(buttons & (wimp_CLICK_SELECT | wimp_CLICK_ADJUST))) {
		mouse_drag_select = false;
		mouse_drag_adjust = false;
	}

	/* If there's a drag happening, set DRAG_ON and record which button
	 * the drag is happening with, i.e. HOLDING_1 or HOLDING_2 */
	if (mouse_drag_select) {
		state |= BROWSER_MOUSE_DRAG_ON | BROWSER_MOUSE_HOLDING_1;
	}
	if (mouse_drag_adjust) {
		state |= BROWSER_MOUSE_DRAG_ON | BROWSER_MOUSE_HOLDING_2;
	}

	/* Set modifier key state */
	if (ro_gui_shift_pressed()) state |= BROWSER_MOUSE_MOD_1;
	if (ro_gui_ctrl_pressed())  state |= BROWSER_MOUSE_MOD_2;
	if (ro_gui_alt_pressed())   state |= BROWSER_MOUSE_MOD_3;

	return state;
}


/* exported interface documented in riscos/window.h */
bool ro_gui_shift_pressed(void)
{
	int shift = 0;
	xosbyte1(osbyte_SCAN_KEYBOARD, 0 ^ 0x80, 0, &shift);
	return (shift == 0xff);
}


/* exported interface documented in riscos/window.h */
bool ro_gui_ctrl_pressed(void)
{
	int ctrl = 0;
	xosbyte1(osbyte_SCAN_KEYBOARD, 1 ^ 0x80, 0, &ctrl);
	return (ctrl == 0xff);
}


/* exported interface documented in riscos/window.h */
bool ro_gui_alt_pressed(void)
{
	int alt = 0;
	xosbyte1(osbyte_SCAN_KEYBOARD, 2 ^ 0x80, 0, &alt);
	return (alt == 0xff);
}


/* exported interface documented in riscos/window.h */
void gui_window_set_pointer(struct gui_window *g, gui_pointer_shape shape)
{
	static gui_pointer_shape curr_pointer = GUI_POINTER_DEFAULT;
	struct ro_gui_pointer_entry *entry;
	os_error *error;

	if (shape == curr_pointer)
		return;

	assert(shape < sizeof ro_gui_pointer_table /
			sizeof ro_gui_pointer_table[0]);

	entry = &ro_gui_pointer_table[shape];

	if (entry->wimp_area) {
		/* pointer in the Wimp's sprite area */
		error = xwimpspriteop_set_pointer_shape(entry->sprite_name,
				1, entry->xactive, entry->yactive, 0, 0);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xwimpspriteop_set_pointer_shape: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			ro_warn_user("WimpError", error->errmess);
		}
	} else {
		/* pointer in our own sprite area */
		error = xosspriteop_set_pointer_shape(osspriteop_USER_AREA,
				gui_sprites,
				(osspriteop_id) entry->sprite_name,
				1, entry->xactive, entry->yactive, 0, 0);
		if (error) {
			NSLOG(netsurf, INFO,
			      "xosspriteop_set_pointer_shape: 0x%x: %s",
			      error->errnum,
			      error->errmess);
			ro_warn_user("WimpError", error->errmess);
		}
	}

	curr_pointer = shape;
}







netsurf-vince/pdf/frontends/riscos/window.h

/*
 * Copyright 2010, 2011 Stephen Fryatt <stevef@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Browser window handling (interface).
 */

#include <stdbool.h>

#ifndef _NETSURF_RISCOS_WINDOW_H_
#define _NETSURF_RISCOS_WINDOW_H_

struct gui_window;
struct nsurl;

extern struct gui_window_table *riscos_window_table;

/**
 * Initialise the browser window module and its menus.
 */
void ro_gui_window_initialise(void);


/**
 * Check if a particular menu handle is a browser window menu
 *
 * \param menu The menu in question.
 * \return true if this menu is a browser window menu
 */
bool ro_gui_window_check_menu(wimp_menu *menu);


/**
 * Set the contents of a window's address bar.
 *
 * \param g gui_window to update
 * \param url new url for address bar
 */
nserror ro_gui_window_set_url(struct gui_window *g, struct nsurl *url);


/**
 * Cause an area of a window to be invalidated
 *
 * The specified area of the window should now be considered out of
 *  date. If the entire window is invalidated this simply calls
 *  wimp_force_redraw() otherwise the area is added to a queue of
 *  pending updates which will be processed from a wimp poll allowing
 *  multiple invalidation requests to be agregated.
 *
 * \param g The window to update
 * \param rect The area of the window to update or NULL to redraw entire contents.
 */
nserror ro_gui_window_invalidate_area(struct gui_window *g, const struct rect *rect);


/**
 * Set a gui_window's scale
 */
void ro_gui_window_set_scale(struct gui_window *g, float scale);


/**
 * Handle Message_DataLoad (file dragged in) for a window.
 *
 * If the file was dragged into a form file input, it is used as the value.
 *
 * \param g window
 * \param message Message_DataLoad block
 * \return true if the load was processed
 */
bool ro_gui_window_dataload(struct gui_window *g, wimp_message *message);


/**
 * Handle pointer movements in a browser window.
 *
 * \param pointer new mouse position
 * \param data browser window that the pointer is in
 */
void ro_gui_window_mouse_at(wimp_pointer *pointer, void *data);


/**
 * Window is being iconised.
 *
 * Create a suitable thumbnail sprite (which, sadly, must be in the
 * Wimp sprite pool), and return the sprite name and truncated title
 * to the iconiser
 *
 * \param g the gui window being iconised
 * \param wi the WindowInfo message from the iconiser
 */
void ro_gui_window_iconise(struct gui_window *g, wimp_full_message_window_info *wi);


/**
 * Handle Message_DataLoad (file dragged in) for a toolbar
 *
 * @todo This belongs in the toolbar module, and should be moved there
 * once the module is able to usefully handle its own events.
 *
 * \param g window
 * \param message  Message_DataLoad block
 * \return true if the load was processed
 */
bool ro_gui_toolbar_dataload(struct gui_window *g, wimp_message *message);


/**
 * Redraws the content for all windows.
 */
void ro_gui_window_redraw_all(void);


/**
 * Redraw any pending update boxes.
 */
void ro_gui_window_update_boxes(void);


/**
 * Destroy all browser windows.
 */
void ro_gui_window_quit(void);


/**
 * Close all browser windows
 *
 * no need for a separate fn same operation as quit
*/
#define ro_gui_window_close_all ro_gui_window_quit


/**
 * Animate the "throbbers" of all browser windows.
 */
void ro_gui_throb(void);

/**
 * Makes a browser window's options the default.
 *
 * \param gui The riscos gui window to set default options in.
 */
void ro_gui_window_default_options(struct gui_window *gui);


/**
 * Convert a RISC OS window handle to a gui_window.
 *
 * \param window RISC OS window handle.
 * \return A pointer to a riscos gui window if found or NULL.
 */
struct gui_window *ro_gui_window_lookup(wimp_w window);


/**
 * Convert a toolbar RISC OS window handle to a gui_window.
 *
 * \param  window RISC OS window handle of a toolbar
 * \return pointer to a structure if found, NULL otherwise
 */
struct gui_window *ro_gui_toolbar_lookup(wimp_w window);


/**
 * Convert x,y screen co-ordinates into window co-ordinates.
 *
 * \param g gui window
 * \param x x ordinate
 * \param y y ordinate
 * \param pos receives position in window co-ordinatates
 * \return true iff conversion successful
 */
bool ro_gui_window_to_window_pos(struct gui_window *g, int x, int y, os_coord *pos);


/**
 * Returns the state of the mouse buttons and modifiers keys for a
 * mouse action, suitable for passing to the OS-independent
 * browser window/ treeview/ etc code.
 *
 * \param  buttons		Wimp button state.
 * \param  type			Wimp work-area/icon type for decoding.
 * \return			NetSurf core button state.
 */
enum browser_mouse_state ro_gui_mouse_click_state(wimp_mouse_state buttons, wimp_icon_flags type);


/**
 * Returns the state of the mouse buttons and modifiers keys whilst
 * dragging, for passing to the OS-independent browser window/ treeview/
 * etc code
 *
 * \param buttons Wimp button state.
 * \param type Wimp work-area/icon type for decoding.
 * \return NetSurf core button state.
 */
enum browser_mouse_state ro_gui_mouse_drag_state(wimp_mouse_state buttons, wimp_icon_flags type);


/**
 * Returns true iff one or more Shift keys is held down
 */
bool ro_gui_shift_pressed(void);


/**
 * Returns true iff one or more Ctrl keys is held down
 */
bool ro_gui_ctrl_pressed(void);


/**
 * Returns true iff one or more Alt keys is held down
 */
bool ro_gui_alt_pressed(void);


/**
 * Change mouse pointer shape
 */
void gui_window_set_pointer(struct gui_window *g, enum gui_pointer_shape shape);

#endif








netsurf-vince/pdf/frontends/windows/Makefile

#
# Makefile for NetSurf Windows target
#
# This file is part of NetSurf 


VERSION_MAJ := $(shell sed -n '/_major/{s/.* = \([0-9]*\).*/\1/;p;}' desktop/version.c)
VERSION_MIN := $(shell sed -n '/_minor/{s/.* = \([0-9]*\).*/\1/;p;}' desktop/version.c)


LDFLAGS += -L${GCCSDK_INSTALL_ENV}/lib 
CFLAGS += -I${GCCSDK_INSTALL_ENV}/include/

$(eval $(call pkg_config_find_and_add,libcares,Cares))
$(eval $(call pkg_config_find_and_add,zlib,ZLib))

# libraries for windows API
LDFLAGS += -lgnurx -lgdi32 -lcomctl32 -lws2_32 -lmsimg32 -lshlwapi -lcrypt32 -mwindows

CFLAGS += -U__STRICT_ANSI__ -mwin32
# only windows versions after XP are supported
# https://msdn.microsoft.com/en-gb/library/windows/desktop/aa383745
CFLAGS += '-DWINVER=0x0501'
CFLAGS += '-D_WIN32_WINNT=0x0501'
CFLAGS += '-D_WIN32_WINDOWS=0x0501'
CFLAGS += '-D_WIN32_IE=0x0501'

#installed resource path
CFLAGS += '-DNETSURF_WINDOWS_RESPATH="$(NETSURF_WINDOWS_RESPATH)"'

WSCFLAGS := -std=c99 -Dnswin32 -DCURL_STATICLIB -DCARES_STATICLIB -g

CFLAGS += $(WSCFLAGS)
LDFLAGS += $(WSCFLAGS)

# The filter and target for split messages
MESSAGES_FILTER=win
MESSAGES_TARGET=$(FRONTEND_RESOURCES_DIR)

# ----------------------------------------------------------------------------
# built-in resource setup
# ----------------------------------------------------------------------------

$(OBJROOT)/windows_resource.o: $(FRONTEND_RESOURCES_DIR)/resource.rc $(addsuffix /Messages,$(addprefix $(MESSAGES_TARGET)/,$(MESSAGES_LANGUAGES)))
	$(VQ)echo " WINDRES: compiling windows resources"
	${Q}$(WINDRES) $< -O coff -o $@

S_RESOURCES := windows_resource.o

# ----------------------------------------------------------------------------
# Source file setup
# ----------------------------------------------------------------------------

# sources purely for the windows build
S_FRONTEND := main.c window.c gui.c clipboard.c drawable.c plot.c findfile.c \
	  font.c bitmap.c about.c prefs.c download.c fetch.c file.c	\
	  local_history.c schedule.c windbg.c pointers.c \
	  corewindow.c hotlist.c cookies.c global_history.c

# This is the final source build list
# Note this is deliberately *not* expanded here as common and image
#   are not yet available
SOURCES = $(S_COMMON) $(S_IMAGE) $(S_BROWSER) $(S_FRONTEND) $(S_RESOURCES)
EXETARGET := NetSurf.exe

# ----------------------------------------------------------------------------
# Install target
# ----------------------------------------------------------------------------

install-windows:

# ----------------------------------------------------------------------------
# Package target
# ----------------------------------------------------------------------------

package-windows: netsurf-installer.exe

WIN_RES_OBJ := installer.nsi NetSurf.ico netsurf.png welcome.html default.css
WIN_RES_INS_OBJ := $(addprefix $(FRONTEND_RESOURCES_DIR)/,$(WIN_RES_OBJ)) $(OBJROOT)/messages-en

# deal with making installer generation verbose
ifeq ($(Q),)
NSIS_VERBOSE := 4
else
NSIS_VERBOSE := 0
endif

# installer messages generation
$(OBJROOT)/messages-en: $(MESSAGES_TARGET)/en/Messages
	$(VQ)echo "   MSGCP: $< $@"
	$(Q)$(INSTALL) -m 644 -T $< $@

netsurf-installer.exe: $(EXETARGET) $(WIN_RES_INS_OBJ)
	$(VQ)echo "MAKENSIS: $@"
	$(Q)makensis -V$(NSIS_VERBOSE) -NOCD -DOBJROOT=$(OBJROOT) -DRESDIR=$(FRONTEND_RESOURCES_DIR) -DVERSIONMAJOR=$(VERSION_MAJ) -DVERSIONMINOR=$(VERSION_MIN) -DOUTFNAME=$@ $(FRONTEND_RESOURCES_DIR)/installer.nsi

clean-installer:
	$(VQ)echo "   CLEAN: netsurf-installer.exe"
	$(Q)$(RM) netsurf-installer.exe
CLEANS += clean-installer
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# ----------------------------------------------------------------------------
# windows-specific options
# ----------------------------------------------------------------------------

# Where to search for NetSurf's resources after looking in ~/.netsurf and
# ${APPDATA}\NetSurf.  It must have a trailing backslash
NETSURF_WINDOWS_RESPATH := $${NETSURFRES}

# Enable NetSurf's use of librosprite for displaying RISC OS Sprites
# Valid options: YES, NO, AUTO
NETSURF_USE_ROSPRITE := NO

# Enable NetSurf's use of libsvgtiny for displaying SVGs
# Valid options: YES, NO
NETSURF_USE_NSSVG := NO

# Force using glibc internal iconv implementation instead of external libiconv
# Valid options: YES, NO
NETSURF_USE_LIBICONV_PLUG := NO

# no pdf support
NETSURF_USE_HARU_PDF := NO

# Optimisation levels
CFLAGS += -O2
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/*
* Copyright 2009 Mark Benjamin <netsurf-browser.org.MarkBenjamin@dfgh.net>
*
* This file is part of NetSurf, http://www.netsurf-browser.org/
*
* NetSurf is free software; you can redistribute it and/or modify
* it under the terms of the GNU General Public License as published by
* the Free Software Foundation; version 2 of the License.
*
* NetSurf is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
* GNU General Public License for more details.
*
* You should have received a copy of the GNU General Public License
* along with this program.  If not, see <http://www.gnu.org/licenses/>.
*/

/**
 * \file
 * This is The win32 API about dialog implementation.
 */

#include <stdio.h>

#include "utils/config.h"

#include <windows.h>

#include "utils/log.h"
#include "utils/messages.h"
#include "desktop/version.h"

#include "windows/gui.h"
#include "windows/window.h"
#include "windows/about.h"
#include "windows/resourceid.h"

#include "windbg.h"

/**
 * Initialize the about dialog text fields
 */
static BOOL init_about_dialog(HWND hwnd)
{
	char ver_str[128];
	HWND dlg_itm;
	HFONT hFont;

	dlg_itm = GetDlgItem(hwnd, IDC_ABOUT_VERSION);
	if (dlg_itm != NULL) {

		hFont=CreateFont (26, 0, 0, 0, FW_BOLD, FALSE, FALSE, FALSE, ANSI_CHARSET, OUT_DEFAULT_PRECIS, CLIP_DEFAULT_PRECIS, DEFAULT_QUALITY, DEFAULT_PITCH | FF_SWISS, "Arial");
		if (hFont != NULL) {
			NSLOG(netsurf, INFO, "Setting font object");
			SendMessage(dlg_itm, WM_SETFONT, (WPARAM)hFont, 0);
		}

		snprintf(ver_str, sizeof(ver_str), "%s %s", 
			 messages_get("NetSurf"), netsurf_version); 
		
		SendMessage(dlg_itm, WM_SETTEXT, 0, (LPARAM)ver_str);
	}

	dlg_itm = GetDlgItem(hwnd, IDC_ABOUT_COPYRIGHT);
	if (dlg_itm != NULL) {
		snprintf(ver_str, sizeof(ver_str), "%s", 
			 messages_get("NetSurfCopyright")); 
		
		SendMessage(dlg_itm, WM_SETTEXT, 0, (LPARAM)ver_str);
	}

	return TRUE;
}

/**
 * destroy resources used to create about dialog
 */
static BOOL destroy_about_dialog(HWND hwnd)
{
	HWND dlg_itm;
	HFONT hFont;

	dlg_itm = GetDlgItem(hwnd, IDC_ABOUT_VERSION);
	if (dlg_itm != NULL) {
		hFont = (HFONT)SendMessage(dlg_itm, WM_GETFONT, 0, 0);
		if (hFont != NULL) {
			NSLOG(netsurf, INFO, "Destroyed font object");
			DeleteObject(hFont); 	
		}
	}
		
	return TRUE;

}

static BOOL CALLBACK 
nsws_about_event_callback(HWND hwnd, UINT msg, WPARAM wparam, LPARAM lparam)
{

	LOG_WIN_MSG(hwnd, msg, wparam, lparam);

	switch(msg) {
	case WM_INITDIALOG: 
		return init_about_dialog(hwnd);

	case WM_COMMAND:
		switch(LOWORD(wparam)) {
		case IDOK:
			NSLOG(netsurf, INFO, "OK clicked");
			EndDialog(hwnd, IDOK);
			break;

		case IDCANCEL:
			NSLOG(netsurf, INFO, "Cancel clicked");
			EndDialog(hwnd, IDOK);
			break;

		case IDC_BTN_CREDITS: 
			nsws_window_go(hwnd, "about:credits");
			EndDialog(hwnd, IDOK);
			break;

		case IDC_BTN_LICENCE:
			nsws_window_go(hwnd, "about:licence");
			EndDialog(hwnd, IDOK);
			break;

		}
		break;

	case WM_CREATE:
		return TRUE;

	case WM_DESTROY:
		return destroy_about_dialog(hwnd);

	}
	return FALSE;
}

void nsw32_about_dialog_init(HINSTANCE hinst, HWND parent)
{
	int ret = DialogBox(hinst, MAKEINTRESOURCE(IDD_ABOUT), parent,
			nsws_about_event_callback);
	if (ret == -1) {
		win32_warning(messages_get("NoMemory"), 0);
		return;
	}
}
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/*
* Copyright 2009 Mark Benjamin <netsurf-browser.org.MarkBenjamin@dfgh.net>
*
* This file is part of NetSurf, http://www.netsurf-browser.org/
*
* NetSurf is free software; you can redistribute it and/or modify
* it under the terms of the GNU General Public License as published by
* the Free Software Foundation; version 2 of the License.
*
* NetSurf is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
* GNU General Public License for more details.
*
* You should have received a copy of the GNU General Public License
* along with this program.  If not, see <http://www.gnu.org/licenses/>.
*/

#ifndef NETSURF_WINDOWS_ABOUT_H
#define NETSURF_WINDOWS_ABOUT_H

void nsw32_about_dialog_init(HINSTANCE hinst, HWND parent);

#endif
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/*
 * Copyright 2008 Vincent Sanders <vince@simtec.co.uk>
 * Copyright 2009 Mark Benjamin <netsurf-browser.org.MarkBenjamin@dfgh.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * win32 implementation of the bitmap operations.
 */

#include "utils/config.h"

#include <inttypes.h>
#include <sys/types.h>
#include <string.h>
#include <windows.h>

#include "utils/log.h"
#include "netsurf/bitmap.h"
#include "netsurf/plotters.h"
#include "netsurf/content.h"

#include "windows/plot.h"
#include "windows/bitmap.h"

/**
 * Create a bitmap.
 *
 * \param  width   width of image in pixels
 * \param  height  width of image in pixels
 * \param  state   a flag word indicating the initial state
 * \return an opaque struct bitmap, or NULL on memory exhaustion
 */
void *win32_bitmap_create(int width, int height, unsigned int state)
{
	struct bitmap *bitmap;
	BITMAPV5HEADER *pbmi;
	HBITMAP windib;
	uint8_t *pixdata;

	NSLOG(netsurf, INFO, "width %d, height %d, state %u", width, height,
	      state);

	pbmi = calloc(1, sizeof(BITMAPV5HEADER));
	if (pbmi == NULL) {
		return NULL;
	}

	pbmi->bV5Size = sizeof(BITMAPV5HEADER);
	pbmi->bV5Width = width;
	pbmi->bV5Height = -height;
	pbmi->bV5Planes = 1;
	pbmi->bV5BitCount = 32;
	pbmi->bV5Compression = BI_BITFIELDS;

	pbmi->bV5RedMask = 0xff; /* red mask */
	pbmi->bV5GreenMask = 0xff00; /* green mask */
	pbmi->bV5BlueMask = 0xff0000; /* blue mask */
	pbmi->bV5AlphaMask = 0xff000000; /* alpha mask */

	windib = CreateDIBSection(NULL, (BITMAPINFO *)pbmi, DIB_RGB_COLORS, (void **)&pixdata, NULL, 0);

	if (windib == NULL) {
		free(pbmi);
		return NULL;
	}

	bitmap = calloc(1 , sizeof(struct bitmap));
	if (bitmap == NULL) {
		DeleteObject(windib);
		free(pbmi);
		return NULL;
	}

	bitmap->width = width;
	bitmap->height = height;
	bitmap->windib = windib;
	bitmap->pbmi = pbmi;
	bitmap->pixdata = pixdata;
	if ((state & BITMAP_OPAQUE) != 0) {
		bitmap->opaque = true;
	} else {
		bitmap->opaque = false;
	}

	NSLOG(netsurf, INFO, "bitmap %p", bitmap);

	return bitmap;
}


/**
 * Return a pointer to the pixel data in a bitmap.
 *
 * The pixel data is packed as BITMAP_FORMAT, possibly with padding at the end
 * of rows. The width of a row in bytes is given by bitmap_get_rowstride().
 *
 * \param  bitmap  a bitmap, as returned by bitmap_create()
 * \return pointer to the pixel buffer
 */
static unsigned char *bitmap_get_buffer(void *bitmap)
{
	struct bitmap *bm = bitmap;
	if (bitmap == NULL) {
		NSLOG(netsurf, INFO, "NULL bitmap!");
		return NULL;
	}

	return bm->pixdata;
}


/**
 * Find the width of a pixel row in bytes.
 *
 * \param  bitmap  a bitmap, as returned by bitmap_create()
 * \return width of a pixel row in the bitmap
 */
static size_t bitmap_get_rowstride(void *bitmap)
{
	struct bitmap *bm = bitmap;

	if (bitmap == NULL) {
		NSLOG(netsurf, INFO, "NULL bitmap!");
		return 0;
	}

	return (bm->width) * 4;
}


/**
 * Free a bitmap.
 *
 * \param  bitmap  a bitmap, as returned by bitmap_create()
 */
void win32_bitmap_destroy(void *bitmap)
{
	struct bitmap *bm = bitmap;

	if (bitmap == NULL) {
		NSLOG(netsurf, INFO, "NULL bitmap!");
		return;
	}

	DeleteObject(bm->windib);
	free(bm->pbmi);
	free(bm);
}


/**
 * Save a bitmap in the platform's native format.
 *
 * \param bitmap a bitmap, as returned by bitmap_create()
 * \param path pathname for file
 * \param flags flags controlling how the bitmap is saved.
 * \return true on success, false on error and error reported
 */
static bool bitmap_save(void *bitmap, const char *path, unsigned flags)
{
	return true;
}


/**
 * The bitmap image has changed, so flush any persistant cache.
 *
 * \param  bitmap  a bitmap, as returned by bitmap_create()
 */
static void bitmap_modified(void *bitmap) {
}

/**
 * Sets whether a bitmap should be plotted opaque
 *
 * \param  bitmap  a bitmap, as returned by bitmap_create()
 * \param  opaque  whether the bitmap should be plotted opaque
 */
static void bitmap_set_opaque(void *bitmap, bool opaque)
{
	struct bitmap *bm = bitmap;

	if (bitmap == NULL) {
		NSLOG(netsurf, INFO, "NULL bitmap!");
		return;
	}

	NSLOG(netsurf, INFO, "setting bitmap %p to %s", bm,
	      opaque ? "opaque" : "transparent");
	bm->opaque = opaque;
}


/**
 * Tests whether a bitmap has an opaque alpha channel
 *
 * \param  bitmap  a bitmap, as returned by bitmap_create()
 * \return whether the bitmap is opaque
 */
static bool bitmap_test_opaque(void *bitmap)
{
	int tst;
	struct bitmap *bm = bitmap;

	if (bitmap == NULL) {
		NSLOG(netsurf, INFO, "NULL bitmap!");
		return false;
	}

	tst = bm->width * bm->height;

	while (tst-- > 0) {
		if (bm->pixdata[(tst << 2) + 3] != 0xff) {
			NSLOG(netsurf, INFO, "bitmap %p has transparency", bm);
			return false;
		}
	}
	NSLOG(netsurf, INFO, "bitmap %p is opaque", bm);
	return true;
}


/**
 * Gets whether a bitmap should be plotted opaque
 *
 * \param  bitmap  a bitmap, as returned by bitmap_create()
 */
static bool bitmap_get_opaque(void *bitmap)
{
	struct bitmap *bm = bitmap;

	if (bitmap == NULL) {
		NSLOG(netsurf, INFO, "NULL bitmap!");
		return false;
	}

	return bm->opaque;
}

static int bitmap_get_width(void *bitmap)
{
	struct bitmap *bm = bitmap;

	if (bitmap == NULL) {
		NSLOG(netsurf, INFO, "NULL bitmap!");
		return 0;
	}

	return(bm->width);
}

static int bitmap_get_height(void *bitmap)
{
	struct bitmap *bm = bitmap;

	if (bitmap == NULL) {
		NSLOG(netsurf, INFO, "NULL bitmap!");
		return 0;
	}

	return(bm->height);
}

static size_t bitmap_get_bpp(void *bitmap)
{
	return 4;
}

struct bitmap *bitmap_scale(struct bitmap *prescale, int width, int height)
{
	struct bitmap *ret = malloc(sizeof(struct bitmap));
	int i, ii, v, vv;
	uint32_t *retpixdata, *inpixdata; /* 4 byte types for quicker
					   * transfer */
	if (ret == NULL)
		return NULL;

	retpixdata = malloc(width * height * 4);
	if (retpixdata == NULL) {
		free(ret);
		return NULL;
	}

	inpixdata = (uint32_t *)prescale->pixdata;
	ret->pixdata = (uint8_t *)retpixdata;
	ret->height = height;
	ret->width = width;
	for (i = 0; i < height; i++) {
		v = i * width;
		vv = (int)((i * prescale->height) / height) * prescale->width;
		for (ii = 0; ii < width; ii++) {
			retpixdata[v + ii] = inpixdata[vv + (int)
						       ((ii * prescale->width) / width)];
		}
	}
	return ret;

}


static nserror
bitmap_render(struct bitmap *bitmap, struct hlcache_handle *content)
{
	int width;
	int height;
	HDC hdc, bufferdc, minidc;
	struct bitmap *fsbitmap;
	struct redraw_context ctx = {
		.interactive = false,
		.background_images = true,
		.plot = &win_plotters
	};

	width = min(max(content_get_width(content), bitmap->width), 1024);
	height = ((width * bitmap->height) + (bitmap->width / 2)) /
		bitmap->width;

	NSLOG(netsurf, INFO, "bitmap %p for content %p width %d, height %d",
	      bitmap, content, width, height);

	/* create two memory device contexts to put the bitmaps in */
	bufferdc = CreateCompatibleDC(NULL);
	if ((bufferdc == NULL)) {
		return NSERROR_NOMEM;
	}

	minidc = CreateCompatibleDC(NULL);
	if ((minidc == NULL)) {
		DeleteDC(bufferdc);
		return NSERROR_NOMEM;
	}

	/* create a full size bitmap and plot into it */
	fsbitmap = win32_bitmap_create(width, height, BITMAP_NEW | BITMAP_CLEAR_MEMORY | BITMAP_OPAQUE);

	SelectObject(bufferdc, fsbitmap->windib);

	hdc = plot_hdc;
	plot_hdc = bufferdc;
	/* render the content  */
	content_scaled_redraw(content, width, height, &ctx);
	plot_hdc = hdc;

	/* scale bitmap bufferbm into minibm */
	SelectObject(minidc, bitmap->windib);

	bitmap->opaque = true;

	StretchBlt(minidc, 0, 0, bitmap->width, bitmap->height, bufferdc, 0, 0, width, height, SRCCOPY);

	DeleteDC(bufferdc);
	DeleteDC(minidc);
	win32_bitmap_destroy(fsbitmap);

	return NSERROR_OK;
}

static struct gui_bitmap_table bitmap_table = {
	.create = win32_bitmap_create,
	.destroy = win32_bitmap_destroy,
	.set_opaque = bitmap_set_opaque,
	.get_opaque = bitmap_get_opaque,
	.test_opaque = bitmap_test_opaque,
	.get_buffer = bitmap_get_buffer,
	.get_rowstride = bitmap_get_rowstride,
	.get_width = bitmap_get_width,
	.get_height = bitmap_get_height,
	.get_bpp = bitmap_get_bpp,
	.save = bitmap_save,
	.modified = bitmap_modified,
	.render = bitmap_render,
};

struct gui_bitmap_table *win32_bitmap_table = &bitmap_table;
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/*
 * Copyright 2008 Vincent Sanders <vince@simtec.co.uk>
 * Copyright 2009 Mark Benjamin <netsurf-browser.org.MarkBenjamin@dfgh.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef _NETSURF_WINDOWS_BITMAP_H_
#define _NETSURF_WINDOWS_BITMAP_H_

extern struct gui_bitmap_table *win32_bitmap_table;

struct bitmap {
	HBITMAP windib;
	BITMAPV5HEADER *pbmi;
	int width;
	int height;
	uint8_t *pixdata;
	bool opaque;
};

struct bitmap *bitmap_scale(struct bitmap *prescale, int width, int height);

void *win32_bitmap_create(int width, int height, unsigned int state);

void win32_bitmap_destroy(void *bitmap);

#endif
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/*
 * Copyright 2019 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * win32 clipboard implementation.
 */

#include <windows.h>

#include "utils/log.h"
#include "netsurf/clipboard.h"

#include "windows/clipboard.h"

/**
 * Core asks front end for clipboard contents.
 *
 * \param buffer UTF-8 text, allocated by front end, ownership yeilded to core
 * \param length Byte length of UTF-8 text in buffer
 */
static void gui_get_clipboard(char **buffer, size_t *length)
{
	HANDLE clipboard_handle;
	wchar_t *content;

	if (OpenClipboard(NULL)) {
		clipboard_handle = GetClipboardData(CF_UNICODETEXT);
		if (clipboard_handle != NULL) {
			content = GlobalLock(clipboard_handle);
			if (content != NULL) {
				int required_len;
				size_t content_len;

				content_len = wcslen(content);

				/* compute length */
				required_len = WideCharToMultiByte(
							CP_UTF8,
							WC_NO_BEST_FIT_CHARS,
							content,
							content_len,
							NULL,
							0,
							NULL,
							NULL);
				/* allocate buffer and do conversion */
				*buffer = malloc(required_len);
				*length = WideCharToMultiByte(
							CP_UTF8,
							WC_NO_BEST_FIT_CHARS,
							content,
							content_len,
							*buffer,
							required_len,
							NULL,
							NULL);

				GlobalUnlock(clipboard_handle);
			}
		}
		CloseClipboard();
	}
}


/**
 * Core tells front end to put given text in clipboard
 *
 * \param buffer UTF-8 text, owned by core
 * \param length Byte length of UTF-8 text in buffer
 * \param styles Array of styles given to text runs, owned by core, or NULL
 * \param n_styles Number of text run styles in array
 */
static void
gui_set_clipboard(const char *buffer,
		  size_t length,
		  nsclipboard_styles styles[],
		  int n_styles)
{
	HGLOBAL hglbCopy;
	wchar_t *content; /* clipboard content */
	int content_len; /* characters in content */

	if (OpenClipboard(NULL)) {
		EmptyClipboard();
		content_len = MultiByteToWideChar(CP_UTF8,
						  MB_PRECOMPOSED,
						  buffer, length,
						  NULL, 0);

		hglbCopy = GlobalAlloc(GMEM_MOVEABLE,
				       ((content_len + 1) * sizeof(wchar_t)));
		if (hglbCopy != NULL) {
			content = GlobalLock(hglbCopy);
			MultiByteToWideChar(CP_UTF8,
					    MB_PRECOMPOSED,
					    buffer, length,
					    content, content_len);
			content[content_len] = 0; /* null terminate */

			GlobalUnlock(hglbCopy);
			SetClipboardData(CF_UNICODETEXT, hglbCopy);
		}
		CloseClipboard();
	}
}



static struct gui_clipboard_table clipboard_table = {
	.get = gui_get_clipboard,
	.set = gui_set_clipboard,
};

struct gui_clipboard_table *win32_clipboard_table = &clipboard_table;
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/*
 * Copyright 2019 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_WINDOWS_CLIPBOARD_H
#define NETSURF_WINDOWS_CLIPBOARD_H

/**
 * The clipboard operation function table for win32
 */
extern struct gui_clipboard_table *win32_clipboard_table;

#endif
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/*
 * Copyright 2016 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Implementation of win32 cookie manager.
 */

#include <stdint.h>
#include <stdlib.h>
#include <windows.h>

#include "utils/log.h"
#include "utils/nsoption.h"
#include "netsurf/keypress.h"
#include "netsurf/plotters.h"
#include "desktop/cookie_manager.h"

#include "windows/plot.h"
#include "windows/corewindow.h"
#include "windows/cookies.h"
#include "windows/gui.h"


struct nsw32_cookie_window {
	struct nsw32_corewindow core;
};

static struct nsw32_cookie_window *cookie_window = NULL;

/**
 * callback for keypress on cookie window
 *
 * \param nsw32_cw The nsw32 core window structure.
 * \param nskey The netsurf key code
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
nsw32_cookie_key(struct nsw32_corewindow *nsw32_cw, uint32_t nskey)
{
	if (cookie_manager_keypress(nskey)) {
		return NSERROR_OK;
	}
	return NSERROR_NOT_IMPLEMENTED;
}


/**
 * callback for mouse action on cookie window
 *
 * \param nsw32_cw The nsw32 core window structure.
 * \param mouse_state netsurf mouse state on event
 * \param x location of event
 * \param y location of event
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
nsw32_cookie_mouse(struct nsw32_corewindow *nsw32_cw,
		   browser_mouse_state mouse_state,
		   int x, int y)
{
	cookie_manager_mouse_action(mouse_state, x, y);

	return NSERROR_OK;
}


/**
 * callback on draw event for cookie window
 *
 * \param nsw32_cw The nsw32 core window structure.
 * \param scrollx The horizontal scroll offset.
 * \param scrolly The vertical scroll offset.
 * \param r The rectangle of the window that needs updating.
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
nsw32_cookie_draw(struct nsw32_corewindow *nsw32_cw,
		  int scrollx,
		  int scrolly,
		  struct rect *r)
{
	struct redraw_context ctx = {
		.interactive = true,
		.background_images = true,
		.plot = &win_plotters
	};

	cookie_manager_redraw(-scrollx, -scrolly, r, &ctx);

	return NSERROR_OK;
}


/**
 * callback on close event for cookie window
 *
 * \param nsw32_cw The nsw32 core window structure.
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
nsw32_cookie_close(struct nsw32_corewindow *nsw32_cw)
{
	ShowWindow(nsw32_cw->hWnd, SW_HIDE);

	return NSERROR_OK;
}


/**
 * Creates the window for the cookie tree.
 *
 * \param hInstance The application instance
 * \return NSERROR_OK on success else appropriate error code on faliure.
 */
static nserror nsw32_cookie_init(HINSTANCE hInstance)
{
	struct nsw32_cookie_window *ncwin;
	nserror res;

	if (cookie_window != NULL) {
		return NSERROR_OK;
	}

	ncwin = calloc(1, sizeof(*ncwin));
	if (ncwin == NULL) {
		return NSERROR_NOMEM;
	}

	ncwin->core.title = "NetSurf Cookies";
	ncwin->core.draw = nsw32_cookie_draw;
	ncwin->core.key = nsw32_cookie_key;
	ncwin->core.mouse = nsw32_cookie_mouse;
	ncwin->core.close = nsw32_cookie_close;

	res = nsw32_corewindow_init(hInstance, NULL, &ncwin->core);
	if (res != NSERROR_OK) {
		free(ncwin);
		return res;
	}

	res = cookie_manager_init(ncwin->core.cb_table,
				  (struct core_window *)ncwin);
	if (res != NSERROR_OK) {
		free(ncwin);
		return res;
	}

	/* memoise window so it can be represented when necessary
	 * instead of recreating every time.
	 */
	cookie_window = ncwin;

	return NSERROR_OK;
}


/* exported interface documented in windows/cookie.h */
nserror nsw32_cookies_present(const char *search_term)
{
	nserror res;

	res = nsw32_cookie_init(hinst);
	if (res == NSERROR_OK) {
		ShowWindow(cookie_window->core.hWnd, SW_SHOWNORMAL);
		if (search_term != NULL) {
			res = cookie_manager_set_search_string(search_term);
		}
	}
	return res;
}


/* exported interface documented in windows/cookie.h */
nserror nsw32_cookies_finalise(void)
{
	nserror res;

	if (cookie_window == NULL) {
		return NSERROR_OK;
	}

	res = cookie_manager_fini();
	if (res == NSERROR_OK) {
		res = nsw32_corewindow_fini(&cookie_window->core);
		DestroyWindow(cookie_window->core.hWnd);
		free(cookie_window);
		cookie_window = NULL;
	}

	return res;
}







netsurf-vince/pdf/frontends/windows/cookies.h

/*
 * Copyright 2016 Vincent Sanders <vince@netsurf-browser.org> 
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Interface to win32 cookie viewing using nsw32 core windows.
 *
 * The interface assumes there is only a single cookie window which is
 * presented (shown) when asked for and hidden by usual toolkit
 * mechanics.
 *
 * The destructor is called once during browser shutdown
 */

#ifndef NETSURF_WINDOWS_COOKIES_H
#define NETSURF_WINDOWS_COOKIES_H

/**
 * make the cookie window visible.
 *
 * \return NSERROR_OK on success else appropriate error code on faliure.
 */
nserror nsw32_cookies_present(const char *search_term);

/**
 * Free any resources allocated for the cookie window.
 *
 * \return NSERROR_OK on success else appropriate error code on faliure.
 */
nserror nsw32_cookies_finalise(void);

#endif /* NETSURF_WINDOWS_COOKIES_H */







netsurf-vince/pdf/frontends/windows/corewindow.c

/*
 * Copyright 2016 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * win32 generic core window implementation.
 *
 * Provides interface for core renderers to a win32 api client area.
 *
 * This module is an object that must be encapsulated. Client users
 * should embed a struct nsw32_corewindow at the beginning of their
 * context for this display surface, fill in relevant data and then
 * call nsw32_corewindow_init()
 *
 * The win32 core window structure requires the callback for draw, key
 * and mouse operations.
 */

#include <assert.h>
#include <string.h>
#include <math.h>
#include <windows.h>
#include <windowsx.h>

#include "utils/log.h"
#include "utils/messages.h"
#include "utils/utf8.h"
#include "netsurf/types.h"
#include "netsurf/keypress.h"
#include "netsurf/mouse.h"

#include "windows/windbg.h"
#include "windows/corewindow.h"
#include "windows/plot.h"

static const char windowclassname_corewindow[] = "nswscorewindowwindow";

/**
 * update the scrollbar visibility and size
 */
static void
update_scrollbars(struct nsw32_corewindow *nsw32_cw)
{
	RECT rc;
	SCROLLINFO si;

	GetClientRect(nsw32_cw->hWnd, &rc);

	if (nsw32_cw->content_width > rc.right) {
		/* content wider than window area */
		if (nsw32_cw->content_height > rc.bottom) {
			/* content higher than window area */
			ShowScrollBar(nsw32_cw->hWnd, SB_BOTH, TRUE);
			si.cbSize = sizeof(SCROLLINFO);
			si.fMask = SIF_RANGE | SIF_PAGE;
			si.nMin = 0;
			si.nMax = nsw32_cw->content_width;
			si.nPage = rc.right;
			SetScrollInfo(nsw32_cw->hWnd, SB_HORZ, &si, TRUE);
			si.cbSize = sizeof(SCROLLINFO);
			si.fMask = SIF_RANGE | SIF_PAGE;
			si.nMin = 0;
			si.nMax = nsw32_cw->content_height;
			si.nPage = rc.bottom;
			SetScrollInfo(nsw32_cw->hWnd, SB_VERT, &si, TRUE);
		} else {
			/* content shorter than window area */
			ShowScrollBar(nsw32_cw->hWnd, SB_VERT, FALSE);
			ShowScrollBar(nsw32_cw->hWnd, SB_HORZ, TRUE);
			si.cbSize = sizeof(SCROLLINFO);
			si.fMask = SIF_RANGE | SIF_PAGE;
			si.nMin = 0;
			si.nMax = nsw32_cw->content_width;
			si.nPage = rc.right;
			SetScrollInfo(nsw32_cw->hWnd, SB_HORZ, &si, TRUE);
		}
	} else {
		/* content narrower than window area */
		if (nsw32_cw->content_height > rc.bottom) {
			/* content higher than window area */
			ShowScrollBar(nsw32_cw->hWnd, SB_HORZ, FALSE);
			ShowScrollBar(nsw32_cw->hWnd, SB_VERT, TRUE);
			si.cbSize = sizeof(SCROLLINFO);
			si.fMask = SIF_RANGE | SIF_PAGE;
			si.nMin = 0;
			si.nMax = nsw32_cw->content_height;
			si.nPage = rc.bottom;
			SetScrollInfo(nsw32_cw->hWnd, SB_VERT, &si, TRUE);
		} else {
			/* content shorter than window area */
			ShowScrollBar(nsw32_cw->hWnd, SB_BOTH, FALSE);
		}
	}

}


/**
 * Handle paint messages.
 */
static LRESULT
nsw32_corewindow_paint(struct nsw32_corewindow *nsw32_cw, HWND hwnd)
{
	struct rect clip;
	PAINTSTRUCT ps;
	SCROLLINFO si; /* scroll information */
	int scrollx;
	int scrolly;

	/* get scroll positions */
	si.cbSize = sizeof(si);
	si.fMask = SIF_POS;
	GetScrollInfo(hwnd, SB_HORZ, &si);
	scrollx = si.nPos;
	GetScrollInfo(hwnd, SB_VERT, &si);
	scrolly = si.nPos;

	BeginPaint(hwnd, &ps);

	plot_hdc = ps.hdc;

	/* content clip rectangle setup */
	clip.x0 = ps.rcPaint.left + scrollx;
	clip.y0 = ps.rcPaint.top + scrolly;
	clip.x1 = ps.rcPaint.right + scrollx;
	clip.y1 = ps.rcPaint.bottom + scrolly;

	nsw32_cw->draw(nsw32_cw, scrollx, scrolly, &clip);

	EndPaint(hwnd, &ps);

	return 0;
}

static LRESULT
nsw32_corewindow_vscroll(struct nsw32_corewindow *nsw32_cw,
			 HWND hwnd,
			 WPARAM wparam)
{
	SCROLLINFO si; /* current scroll information */
	SCROLLINFO usi; /* updated scroll infomation for scrollwindowex */

	NSLOG(netsurf, INFO, "VSCROLL");

	si.cbSize = sizeof(si);
	si.fMask = SIF_ALL;
	GetScrollInfo(hwnd, SB_VERT, &si);
	usi = si;

	switch (LOWORD(wparam))	{
	case SB_TOP:
		usi.nPos = si.nMin;
		break;

	case SB_BOTTOM:
		usi.nPos = si.nMax;
		break;

	case SB_LINEUP:
		usi.nPos -= 30;
		break;

	case SB_LINEDOWN:
		usi.nPos += 30;
		break;

	case SB_PAGEUP:
		usi.nPos -= si.nPage;
		break;

	case SB_PAGEDOWN:
		usi.nPos += si.nPage;
		break;

	case SB_THUMBTRACK:
		usi.nPos = si.nTrackPos;
		break;

	default:
		break;
	}

	if (usi.nPos < si.nMin) {
		usi.nPos = si.nMin;
	}
	if (usi.nPos > si.nMax) {
		usi.nPos = si.nMax;
	}

	SetScrollInfo(hwnd, SB_VERT, &usi, TRUE);

	ScrollWindowEx(hwnd,
		       0,
		       si.nPos - usi.nPos,
		       NULL,
		       NULL,
		       NULL,
		       NULL,
		       SW_INVALIDATE);

	/**
	 * /todo win32 corewindow vertical scrolling needs us to
	 * compute scroll values and call scrollwindowex()
	 */

	return 0;
}


static LRESULT
nsw32_corewindow_hscroll(struct nsw32_corewindow *nsw32_cw,
			 HWND hwnd,
			 WPARAM wparam)
{
	SCROLLINFO si; /* current scroll information */
	SCROLLINFO usi; /* updated scroll infomation for scrollwindowex */

	NSLOG(netsurf, INFO, "VSCROLL");

	si.cbSize = sizeof(si);
	si.fMask = SIF_ALL;
	GetScrollInfo(hwnd, SB_HORZ, &si);
	usi = si;

	switch (LOWORD(wparam))	{
	case SB_LINELEFT:
		usi.nPos -= 30;
		break;

	case SB_LINERIGHT:
		usi.nPos += 30;
		break;

	case SB_PAGELEFT:
		usi.nPos -= si.nPage;
		break;

	case SB_PAGERIGHT:
		usi.nPos += si.nPage;
		break;

	case SB_THUMBTRACK:
		usi.nPos = si.nTrackPos;
		break;

	default:
		break;
	}

	if (usi.nPos < si.nMin) {
		usi.nPos = si.nMin;
	}
	if (usi.nPos > si.nMax) {
		usi.nPos = si.nMax;
	}

	SetScrollInfo(hwnd, SB_HORZ, &usi, TRUE);

	ScrollWindowEx(hwnd,
		       si.nPos - usi.nPos,
		       0,
		       NULL,
		       NULL,
		       NULL,
		       NULL,
		       SW_INVALIDATE);

	return 0;
}


static LRESULT
nsw32_corewindow_mousedown(struct nsw32_corewindow *nsw32_cw,
			 HWND hwnd,
			   int x, int y,
			   browser_mouse_state button)
{
	SCROLLINFO si; /* scroll information */

	/* get scroll positions */
	si.cbSize = sizeof(si);
	si.fMask = SIF_POS;
	GetScrollInfo(hwnd, SB_HORZ, &si);
	x += si.nPos;
	GetScrollInfo(hwnd, SB_VERT, &si);
	y += si.nPos;

	nsw32_cw->mouse(nsw32_cw, button, x, y);
	return 0;
}

static LRESULT
nsw32_corewindow_mouseup(struct nsw32_corewindow *nsw32_cw,
			 HWND hwnd,
			 int x, int y,
			 browser_mouse_state button)
{
	SCROLLINFO si; /* scroll information */

	/* get scroll positions */
	si.cbSize = sizeof(si);
	si.fMask = SIF_POS;
	GetScrollInfo(hwnd, SB_HORZ, &si);
	x += si.nPos;
	GetScrollInfo(hwnd, SB_VERT, &si);
	y += si.nPos;

	nsw32_cw->mouse(nsw32_cw, button, x, y);
	return 0;
}

static LRESULT
nsw32_corewindow_close(struct nsw32_corewindow *nsw32_cw)
{
	nsw32_cw->close(nsw32_cw);
	return 0;
}

/**
 * callback for core window win32 events
 *
 * \param hwnd The win32 window handle
 * \param msg The win32 message identifier
 * \param wparam The w win32 parameter
 * \param lparam The l win32 parameter
 */
static LRESULT CALLBACK
nsw32_window_corewindow_event_callback(HWND hwnd,
				    UINT msg,
				    WPARAM wparam,
				    LPARAM lparam)
{
	struct nsw32_corewindow *nsw32_cw;

	nsw32_cw = GetProp(hwnd, TEXT("CoreWnd"));
	if (nsw32_cw != NULL) {
		switch (msg) {
		case WM_PAINT: /* redraw the exposed part of the window */
			return nsw32_corewindow_paint(nsw32_cw, hwnd);

		case WM_SIZE:
			update_scrollbars(nsw32_cw);
			break;

		case WM_VSCROLL:
			return nsw32_corewindow_vscroll(nsw32_cw, hwnd, wparam);

		case WM_HSCROLL:
			return nsw32_corewindow_hscroll(nsw32_cw, hwnd, wparam);

		case WM_LBUTTONDOWN:
			return nsw32_corewindow_mousedown(nsw32_cw, hwnd,
							  GET_X_LPARAM(lparam),
							  GET_Y_LPARAM(lparam),
							  BROWSER_MOUSE_PRESS_1);

		case WM_RBUTTONDOWN:
			return nsw32_corewindow_mousedown(nsw32_cw, hwnd,
							   GET_X_LPARAM(lparam),
							   GET_Y_LPARAM(lparam),
							   BROWSER_MOUSE_PRESS_2);

		case WM_LBUTTONUP:
			return nsw32_corewindow_mouseup(nsw32_cw, hwnd,
							GET_X_LPARAM(lparam),
							GET_Y_LPARAM(lparam),
							BROWSER_MOUSE_CLICK_1);

		case WM_RBUTTONUP:
			return nsw32_corewindow_mouseup(nsw32_cw, hwnd,
							GET_X_LPARAM(lparam),
							GET_Y_LPARAM(lparam),
							BROWSER_MOUSE_CLICK_2);

		case WM_CLOSE:
			return nsw32_corewindow_close(nsw32_cw);
		}
	}

	return DefWindowProc(hwnd, msg, wparam, lparam);
}


/**
 * callback from core to request an invalidation of a window area.
 *
 * The specified area of the window should now be considered
 *  out of date. If the area is NULL the entire window must be
 *  invalidated.
 *
 * \param[in] cw The core window to invalidate.
 * \param[in] rect area to redraw or NULL for the entire window area.
 * \return NSERROR_OK on success or appropriate error code.
 */
static nserror
nsw32_cw_invalidate_area(struct core_window *cw, const struct rect *rect)
{
	struct nsw32_corewindow *nsw32_cw = (struct nsw32_corewindow *)cw;
	RECT *redrawrectp = NULL;
	RECT redrawrect;

	if (rect != NULL) {
		SCROLLINFO si; /* scroll information */

		/* get scroll positions */
		si.cbSize = sizeof(si);
		si.fMask = SIF_POS;
		GetScrollInfo(nsw32_cw->hWnd, SB_HORZ, &si);
		redrawrect.left = (long)rect->x0 - si.nPos;
		redrawrect.right = (long)rect->x1 - si.nPos;

		GetScrollInfo(nsw32_cw->hWnd, SB_VERT, &si);
		redrawrect.top = (long)rect->y0 - si.nPos;
		redrawrect.bottom = (long)rect->y1 - si.nPos;

		redrawrectp = &redrawrect;
	}

	RedrawWindow(nsw32_cw->hWnd,
		     redrawrectp,
		     NULL,
		     RDW_INVALIDATE | RDW_NOERASE);

	return NSERROR_OK;
}


/**
 * Callback from the core to update the content area size
 */
static nserror
nsw32_cw_update_size(struct core_window *cw, int width, int height)
{
	struct nsw32_corewindow *nsw32_cw = (struct nsw32_corewindow *)cw;

	nsw32_cw->content_width = width;
	nsw32_cw->content_height = height;
	NSLOG(netsurf, INFO, "new content size w:%d h:%d", width, height);

	update_scrollbars(nsw32_cw);
	return NSERROR_OK;
}


static nserror
nsw32_cw_set_scroll(struct core_window *cw, int x, int y)
{
	/** /todo call setscroll apropriately */
	return NSERROR_OK;
}


static nserror
nsw32_cw_get_scroll(const struct core_window *cw, int *x, int *y)
{
	/** /todo call getscroll apropriately */
	return NSERROR_NOT_IMPLEMENTED;
}


/**
 * Callback from the core to obtain the window viewport dimensions
 *
 * \param[in] cw the core window object
 * \param[out] width to be set to viewport width in px
 * \param[out] height to be set to viewport height in px
 */
static nserror
nsw32_cw_get_window_dimensions(const struct core_window *cw,
		int *width, int *height)
{
	struct nsw32_corewindow *nsw32_cw = (struct nsw32_corewindow *)cw;

	RECT rc;
	GetClientRect(nsw32_cw->hWnd, &rc);
	*width = rc.right;
	*height = rc.bottom;
	return NSERROR_OK;
}


static nserror
nsw32_cw_drag_status(struct core_window *cw, core_window_drag_status ds)
{
	struct nsw32_corewindow *nsw32_cw = (struct nsw32_corewindow *)cw;
	nsw32_cw->drag_status = ds;
	return NSERROR_OK;
}


struct core_window_callback_table nsw32_cw_cb_table = {
	.invalidate = nsw32_cw_invalidate_area,
	.update_size = nsw32_cw_update_size,
	.set_scroll = nsw32_cw_set_scroll,
	.get_scroll = nsw32_cw_get_scroll,
	.get_window_dimensions = nsw32_cw_get_window_dimensions,
	.drag_status = nsw32_cw_drag_status
};

/* exported function documented nsw32/corewindow.h */
nserror
nsw32_corewindow_init(HINSTANCE hInstance,
		      HWND hWndParent,
		      struct nsw32_corewindow *nsw32_cw)
{
	DWORD dwStyle;

	/* setup the core window callback table */
	nsw32_cw->cb_table = &nsw32_cw_cb_table;
	nsw32_cw->drag_status = CORE_WINDOW_DRAG_NONE;

	/* start with the content area being as small as possible */
	nsw32_cw->content_width = -1;
	nsw32_cw->content_height = -1;

	if (hWndParent != NULL) {
		dwStyle = WS_CHILDWINDOW |
			WS_VISIBLE |
			CS_DBLCLKS;
	} else {
		dwStyle = WS_OVERLAPPEDWINDOW |
			WS_HSCROLL |
			WS_VSCROLL |
			WS_CLIPSIBLINGS |
			WS_CLIPCHILDREN |
			CS_DBLCLKS;
	}

	NSLOG(netsurf, INFO, "creating hInstance %p core window", hInstance);
	nsw32_cw->hWnd = CreateWindowEx(0,
					windowclassname_corewindow,
					nsw32_cw->title,
					dwStyle,
					CW_USEDEFAULT,
					CW_USEDEFAULT,
					500,
					400,
					hWndParent,
					NULL,
					hInstance,
					NULL);
	if (nsw32_cw->hWnd == NULL) {
		NSLOG(netsurf, INFO, "Window create failed");
		return NSERROR_NOMEM;
	}

	SetProp(nsw32_cw->hWnd, TEXT("CoreWnd"), (HANDLE)nsw32_cw);

	/* zero scroll offsets */
	SCROLLINFO si;
	si.cbSize = sizeof(si);
	si.fMask = SIF_POS;
	si.nPos = 0;
	SetScrollInfo(nsw32_cw->hWnd, SB_VERT, &si, FALSE);
	SetScrollInfo(nsw32_cw->hWnd, SB_HORZ, &si, FALSE);

	return NSERROR_OK;
}

/* exported interface documented in nsw32/corewindow.h */
nserror nsw32_corewindow_fini(struct nsw32_corewindow *nsw32_cw)
{
	return NSERROR_OK;
}


/* exported interface documented in windows/corewindow.h */
nserror nsw32_create_corewindow_class(HINSTANCE hInstance)
{
	nserror ret = NSERROR_OK;
	WNDCLASSEX wc;

	/* drawable area */
	wc.cbSize = sizeof(WNDCLASSEX);
	wc.style = 0;
	wc.lpfnWndProc = nsw32_window_corewindow_event_callback;
	wc.cbClsExtra = 0;
	wc.cbWndExtra = 0;
	wc.hInstance = hInstance;
	wc.hIcon = NULL;
	wc.hCursor = NULL;
	wc.hbrBackground = (HBRUSH)(COLOR_MENU + 1);
	wc.lpszMenuName = NULL;
	wc.lpszClassName = windowclassname_corewindow;
	wc.hIconSm = NULL;

	if (RegisterClassEx(&wc) == 0) {
		win_perror("CorewindowClass");
		ret = NSERROR_INIT_FAILED;
	}

	return ret;
}







netsurf-vince/pdf/frontends/windows/corewindow.h

/*
 * Copyright 2016 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_WINDOWS_COREWINDOW_H
#define NETSURF_WINDOWS_COREWINDOW_H

#include "netsurf/core_window.h"

/**
 * nsw32 core window state
 */
struct nsw32_corewindow {
	/** window handle */
	HWND hWnd;

	/** content width */
	int content_width;

	/** content height */
	int content_height;

	/** window title */
	const char *title;
	
        /** drag status set by core */
        core_window_drag_status drag_status;

        /** table of callbacks for core window operations */
        struct core_window_callback_table *cb_table;
	
        /**
         * callback to draw on drawable area of nsw32 core window
         *
         * \param nsw32_cw The nsw32 core window structure.
         * \param r The rectangle of the window that needs updating.
         * \return NSERROR_OK on success otherwise apropriate error code
         */
        nserror (*draw)(struct nsw32_corewindow *nsw32_cw, int scrollx, int scrolly, struct rect *r);

        /**
         * callback for keypress on nsw32 core window
         *
         * \param nsw32_cw The nsw32 core window structure.
         * \param nskey The netsurf key code.
         * \return NSERROR_OK if key processed,
         *         NSERROR_NOT_IMPLEMENTED if key not processed
         *         otherwise apropriate error code
         */
        nserror (*key)(struct nsw32_corewindow *nsw32_cw, uint32_t nskey);

        /**
         * callback for mouse event on nsw32 core window
         *
         * \param nsw32_cw The nsw32 core window structure.
         * \param mouse_state mouse state
         * \param x location of event
         * \param y location of event
         * \return NSERROR_OK on sucess otherwise apropriate error code.
         */
        nserror (*mouse)(struct nsw32_corewindow *nsw32_cw, browser_mouse_state mouse_state, int x, int y);

	/**
	 * callback for window close event
	 *
         * \param nsw32_cw The nsw32 core window structure.
         * \return NSERROR_OK on sucess otherwise apropriate error code.
	 */
	nserror (*close)(struct nsw32_corewindow *nsw32_cw);
};

/**
 * initialise elements of nsw32 core window.
 *
 * As a pre-requisite the draw, key and mouse callbacks must be defined
 *
 * \param hInstance The instance to create the core window in
 * \param hWndParent parent window handle may be NULL for top level window.
 * \param nsw32_cw A nsw32 core window structure to initialise
 * \return NSERROR_OK on successful initialisation otherwise error code.
 */
nserror nsw32_corewindow_init(HINSTANCE hInstance,
			      HWND hWndParent,
			      struct nsw32_corewindow *nsw32_cw);

/**
 * finalise elements of nsw32 core window.
 *
 * \param nsw32_cw A nsw32 core window structure to initialise
 * \return NSERROR_OK on successful finalisation otherwise error code.
 */
nserror nsw32_corewindow_fini(struct nsw32_corewindow *nsw32_cw);

nserror nsw32_create_corewindow_class(HINSTANCE hInstance);

#endif







netsurf-vince/pdf/frontends/windows/download.c

/*
 * Copyright 2009 Mark Benjamin <netsurf-browser.org.MarkBenjamin@dfgh.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * windows frontend download implementation
 *
 * \todo The windows download functionality is very buggy this needs redoing
 */

#include <limits.h>
#include "utils/inet.h" /* get correct winsock ordering */
#include <shlobj.h>
#include <windows.h>

#include "utils/sys_time.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "utils/url.h"
#include "utils/nsurl.h"
#include "utils/utils.h"
#include "utils/string.h"
#include "content/fetch.h"
#include "netsurf/download.h"
#include "desktop/download.h"

#include "windows/download.h"
#include "windows/window.h"
#include "windows/gui.h"
#include "windows/resourceid.h"
#include "windows/schedule.h"

struct gui_download_window {
	HWND			hwnd;
	char			*title;
	char			*filename;
	char			*domain;
	char			*time_left;
	char			*total_size;
	char			*original_total_size;
	int			size;
	int			downloaded;
	unsigned int		progress;
	int			time_remaining;
	struct timeval		start_time;
	int			speed;
	int			error;
	struct gui_window	*window;
	FILE			*file;
	download_status		status;
};

static bool downloading = false;
static struct gui_download_window *download1;


static void nsws_download_update_label(void *p)
{
	struct gui_download_window *w = p;
	if (w->hwnd == NULL) {
		win32_schedule(-1, nsws_download_update_label, p);
		return;
	}
	HWND sub = GetDlgItem(w->hwnd, IDC_DOWNLOAD_LABEL);
	char *size = human_friendly_bytesize(w->downloaded);
	int i = 0, temp = w->time_remaining;
	if (temp == -1) {
		w->time_left = strdup(messages_get("UnknownSize"));
		i = strlen(w->time_left);
	} else {
		do {
			temp = temp / 10;
			i++;
		} while (temp > 2);
		w->time_left = malloc(i + SLEN(" s") + 1);
		if (w->time_left != NULL) {
			if (w->time_remaining > 3600)
				sprintf(w->time_left, "%d h",
					w->time_remaining / 3600);
			else if (w->time_remaining > 60)
				sprintf(w->time_left, "%d m",
					w->time_remaining / 60);
			else
				sprintf(w->time_left, "%d s",
					w->time_remaining);
		}
	}
	char label[strlen(w->title) + strlen(size) + strlen(w->total_size) +
		   + strlen(w->domain) + strlen(w->filename) +
		   SLEN("download  from  to \n[\t/\t]\n estimate of time"
			" remaining ") + i + 1];
	sprintf(label, "download %s  from %s to %s\n[%s\t/\t%s] [%d%%]\n"
		"estimate of time remaining %s", w->title, w->domain,
		w->filename, size, w->total_size, w->progress / 100,
		w->time_left);
	if (w->time_left != NULL) {
		free(w->time_left);
		w->time_left = NULL;
	}
	SendMessage(sub, WM_SETTEXT, (WPARAM)0, (LPARAM)label);
	if (w->progress < 10000) {
		win32_schedule(500, nsws_download_update_label, p);
	}
}


static void nsws_download_update_progress(void *p)
{
	struct gui_download_window *w = p;
	if (w->hwnd == NULL) {
		win32_schedule(-1, nsws_download_update_progress, p);
		return;
	}
	HWND sub = GetDlgItem(w->hwnd, IDC_DOWNLOAD_PROGRESS);
	SendMessage(sub, PBM_SETPOS, (WPARAM)(w->progress / 100), 0);
	if (w->progress < 10000) {
		win32_schedule(500, nsws_download_update_progress, p);
	}
}


static void nsws_download_clear_data(struct gui_download_window *w)
{
	if (w == NULL)
		return;
	if (w->title != NULL)
		free(w->title);
	if (w->filename != NULL)
		free(w->filename);
	if (w->domain != NULL)
		free(w->domain);
	if (w->time_left != NULL)
		free(w->time_left);
	if (w->total_size != NULL)
		free(w->total_size);
	if (w->file != NULL)
		fclose(w->file);
	win32_schedule(-1, nsws_download_update_progress, (void *)w);
	win32_schedule(-1, nsws_download_update_label, (void *)w);
}


static BOOL CALLBACK
nsws_download_event_callback(HWND hwnd, UINT msg, WPARAM wparam, LPARAM lparam)
{
	switch(msg) {
	case WM_INITDIALOG:
		nsws_download_update_label((void *)download1);
		nsws_download_update_progress((void *)download1);
		return TRUE;

	case WM_COMMAND:
		switch(LOWORD(wparam)) {
		case IDOK:
			if (download1->downloaded != download1->size)
				return TRUE;

		case IDCANCEL:
			nsws_download_clear_data(download1);
			download1 = NULL;
			downloading = false;
			EndDialog(hwnd, IDCANCEL);
			return FALSE;
		}
	}
	return FALSE;
}


static bool nsws_download_window_up(struct gui_download_window *w)
{
	w->hwnd = CreateDialog(hinst,
			       MAKEINTRESOURCE(IDD_DOWNLOAD),
			       gui_window_main_window(w->window),
			       nsws_download_event_callback);
	if (w->hwnd == NULL) {
		return false;
	}
	ShowWindow(w->hwnd, SW_SHOW);
	return true;
}


static struct gui_download_window *
gui_download_window_create(download_context *ctx, struct gui_window *gui)
{
	if (downloading) {
		/* initial implementation */
		win32_warning("1 download at a time please", 0);
		return NULL;
	}
	downloading = true;
	struct gui_download_window *w =
		malloc(sizeof(struct gui_download_window));
	if (w == NULL) {
		win32_warning(messages_get("NoMemory"), 0);
		return NULL;
	}
	int total_size = download_context_get_total_length(ctx);
	char *domain, *filename, *destination;
	nsurl *url = download_context_get_url(ctx);
	bool unknown_size = (total_size == 0);
	const char *size = (unknown_size) ?
		messages_get("UnknownSize") :
		human_friendly_bytesize(total_size);

	if (nsurl_nice(url, &filename, false) != NSERROR_OK) {
		filename = strdup(messages_get("UnknownFile"));
	}
	if (filename == NULL) {
		win32_warning(messages_get("NoMemory"), 0);
		free(w);
		return NULL;
	}

	if (nsurl_has_component(url, NSURL_HOST)) {
		domain = strdup(lwc_string_data(nsurl_get_component(url, NSURL_HOST)));
	} else {
		domain = strdup(messages_get("UnknownHost"));
	}
	if (domain == NULL) {
		win32_warning(messages_get("NoMemory"), 0);
		free(filename);
		free(w);
		return NULL;
	}
	destination = malloc(PATH_MAX);
	if (destination == NULL) {
		win32_warning(messages_get("NoMemory"), 0);
		free(domain);
		free(filename);
		free(w);
		return NULL;
	}
	SHGetFolderPath(NULL, CSIDL_DESKTOP, NULL, SHGFP_TYPE_CURRENT,
			destination);
	if (strlen(destination) < PATH_MAX - 2)
		strcat(destination, "/");
	if (strlen(destination) + strlen(filename) < PATH_MAX - 1)
		strcat(destination, filename);
	NSLOG(netsurf, INFO, "download %s [%s] from %s to %s", filename,
	      size, domain, destination);
	w->title = filename;
	w->domain = domain;
	w->size = total_size;
	w->total_size = strdup(size);
	if (w->total_size == NULL) {
		win32_warning(messages_get("NoMemory"), 0);
		free(destination);
		free(domain);
		free(filename);
		free(w);
		return NULL;
	}
	w->downloaded = 0;
	w->speed = 0;
	gettimeofday(&(w->start_time), NULL);
	w->time_remaining = -1;
	w->time_left = NULL;
	w->status = DOWNLOAD_NONE;
	w->filename = destination;
	w->progress = 0;
	w->error = 0;
	w->window = gui;
	w->file = fopen(destination, "wb");
	if (w->file == NULL) {
		win32_warning(messages_get("FileOpenWriteError"), destination);
		free(destination);
		free(domain);
		free(filename);
		free(w->total_size);
		free(w->time_left);
		free(w);
		return NULL;
	}
	download1 = w;

	if (nsws_download_window_up(w) == false) {
		win32_warning(messages_get("NoMemory"), 0);
		free(destination);
		free(domain);
		free(filename);
		free(w->total_size);
		free(w->time_left);
		free(w);
		return NULL;
	}
	return w;
}


static nserror
gui_download_window_data(struct gui_download_window *w, const char *data,
			 unsigned int size)
{
	if ((w == NULL) || (w->file == NULL))
		return NSERROR_SAVE_FAILED;
	size_t res;
	struct timeval val;
	res = fwrite((void *)data, 1, size, w->file);
	if (res != size)
		NSLOG(netsurf, INFO, "file write error %d of %d", size - res,
		      size);
	w->downloaded += res;
	w->progress = (unsigned int)(((long long)(w->downloaded) * 10000)
				     / w->size);
	gettimeofday(&val, NULL);
	w->time_remaining = (w->progress == 0) ? -1 :
		(int)((val.tv_sec - w->start_time.tv_sec) *
		      (10000 - w->progress) / w->progress);
	return NSERROR_OK;
}

static void gui_download_window_error(struct gui_download_window *w,
				      const char *error_msg)
{
	NSLOG(netsurf, INFO, "error %s", error_msg);
}

static void gui_download_window_done(struct gui_download_window *w)
{
	if (w == NULL)
		return;
	downloading = false;
	if (w->hwnd != NULL)
		EndDialog(w->hwnd, IDOK);
	nsws_download_clear_data(w);
}

static struct gui_download_table download_table = {
	.create = gui_download_window_create,
	.data = gui_download_window_data,
	.error = gui_download_window_error,
	.done = gui_download_window_done,
};

struct gui_download_table *win32_download_table = &download_table;







netsurf-vince/pdf/frontends/windows/download.h

/*
 * Copyright 2009 Mark Benjamin <netsurf-browser.org.MarkBenjamin@dfgh.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef _NETSURF_WINDOWS_DOWNLOAD_H_
#define _NETSURF_WINDOWS_DOWNLOAD_H_

extern struct gui_download_table *win32_download_table;

typedef enum {
       DOWNLOAD_NONE,
       DOWNLOAD_WORKING,
       DOWNLOAD_ERROR,
       DOWNLOAD_COMPLETE,
       DOWNLOAD_CANCELED
} download_status;

/**
 * Initialise the win32 window class for the download window
 */
void nsws_download_window_init(struct gui_window *);

#endif







netsurf-vince/pdf/frontends/windows/drawable.c

/*
 * Copyright 2011 Vincent Sanders <vince@simtec.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * win32 implementation of drawable window showing browser context
 */

#include <stdbool.h>
#include <stdint.h>

#include "utils/config.h"

#include <windows.h>
#include <windowsx.h>

#include "utils/errors.h"
#include "utils/log.h"
#include "netsurf/browser_window.h"
#include "netsurf/plotters.h"
#include "netsurf/keypress.h"

#include "windows/windbg.h"
#include "windows/plot.h"
#include "windows/window.h"
#include "windows/local_history.h"
#include "windows/drawable.h"

static const wchar_t *windowclassname_drawable = L"nswsdrawablewindow";


/**
 * Handle wheel scroll messages.
 */
static LRESULT
nsws_drawable_wheel(struct gui_window *gw, HWND hwnd, WPARAM wparam)
{
	int i, z = GET_WHEEL_DELTA_WPARAM(wparam) / WHEEL_DELTA;
	int key = LOWORD(wparam);
	DWORD command;
	unsigned int newmessage = WM_VSCROLL;

	if (key == MK_SHIFT) {
		command = (z > 0) ? SB_LINERIGHT : SB_LINELEFT;
		newmessage = WM_HSCROLL;
	} else {
		/* add MK_CONTROL -> zoom */
		command = (z > 0) ? SB_LINEUP : SB_LINEDOWN;
	}

	z = (z < 0) ? -1 * z : z;

	for (i = 0; i < z; i++) {
		SendMessage(hwnd, newmessage, MAKELONG(command, 0), 0);
	}

	return 0;
}


/**
 * Handle vertical scroll messages.
 */
static LRESULT
nsws_drawable_vscroll(struct gui_window *gw, HWND hwnd, WPARAM wparam)
{
	int width, height;
	SCROLLINFO si;
	int mem;

	NSLOG(netsurf, INFO, "VSCROLL %d", gw->requestscrolly);

	if (gw->requestscrolly != 0)
		return 0;

	si.cbSize = sizeof(si);
	si.fMask = SIF_ALL;
	GetScrollInfo(hwnd, SB_VERT, &si);
	mem = si.nPos;

	switch (LOWORD(wparam))	{
	case SB_TOP:
		si.nPos = si.nMin;
		break;

	case SB_BOTTOM:
		si.nPos = si.nMax;
		break;

	case SB_LINEUP:
		si.nPos -= 30;
		break;

	case SB_LINEDOWN:
		si.nPos += 30;
		break;

	case SB_PAGEUP:
		si.nPos -= gw->height;
		break;

	case SB_PAGEDOWN:
		si.nPos += gw->height;
		break;

	case SB_THUMBTRACK:
		si.nPos = si.nTrackPos;
		break;

	default:
		break;
	}

	si.fMask = SIF_POS;
	if ((gw->bw != NULL) &&
	    (browser_window_get_extents(gw->bw, true,
					&width, &height) == NSERROR_OK)) {
		si.nPos = min(si.nPos, height - gw->height);
	}

	si.nPos = max(si.nPos, 0);
	SetScrollInfo(hwnd, SB_VERT, &si, TRUE);
	GetScrollInfo(hwnd, SB_VERT, &si);
	if (si.nPos != mem) {
		struct rect rect;
		rect.x0 = rect.x1 = gw->scrollx;
		rect.y0 = rect.y1 = gw->scrolly + gw->requestscrolly + si.nPos - mem;
		win32_window_set_scroll(gw, &rect);
	}

	return 0;
}


/**
 * Handle horizontal scroll messages.
 */
static LRESULT
nsws_drawable_hscroll(struct gui_window *gw, HWND hwnd, WPARAM wparam)
{
	int width, height;
	SCROLLINFO si;
	int mem;

	NSLOG(netsurf, INFO, "HSCROLL %d", gw->requestscrollx);

	if (gw->requestscrollx != 0)
		return 0;

	si.cbSize = sizeof(si);
	si.fMask = SIF_ALL;
	GetScrollInfo(hwnd, SB_HORZ, &si);
	mem = si.nPos;

	switch (LOWORD(wparam))	{
	case SB_LINELEFT:
		si.nPos -= 30;
		break;

	case SB_LINERIGHT:
		si.nPos += 30;
		break;

	case SB_PAGELEFT:
		si.nPos -= gw->width;
		break;

	case SB_PAGERIGHT:
		si.nPos += gw->width;
		break;

	case SB_THUMBTRACK:
		si.nPos = si.nTrackPos;
		break;

	default:
		break;
	}

	si.fMask = SIF_POS;

	if ((gw->bw != NULL) &&
	    (browser_window_get_extents(gw->bw, true,
					&width, &height) == NSERROR_OK)) {
		si.nPos = min(si.nPos, width - gw->width);
	}
	si.nPos = max(si.nPos, 0);
	SetScrollInfo(hwnd, SB_HORZ, &si, TRUE);
	GetScrollInfo(hwnd, SB_HORZ, &si);
	if (si.nPos != mem) {
		struct rect rect;
		rect.x0 = rect.x1 = gw->scrollx + gw->requestscrollx + si.nPos - mem;
		rect.y0 = rect.y1 = gw->scrolly;
		win32_window_set_scroll(gw, &rect);
	}

	return 0;
}


/**
 * Handle resize events.
 */
static LRESULT
nsws_drawable_resize(struct gui_window *gw)
{
	browser_window_schedule_reformat(gw->bw);
	return 0;
}

/**
 * Handle unicode character messages.
 */
static LRESULT
nsws_drawable_unichar(struct gui_window *gw, HWND hwnd, WPARAM wparam)
{
	uint32_t nskey;

	if (wparam == UNICODE_NOCHAR) {
		return 1;
	}

	nskey = wparam;
	browser_window_key_press(gw->bw, nskey);
	return 0;
}

/**
 * Handle character messages.
 *
 * WM_CHAR is generated when WM_KEYDOWN message are passed to
 * TranslateMessage; wParam is UTF-16.  If the codepoint is 4
 * bytes, there are 2 WM_CHAR message, one with the high
 * surrogate and one with the low surrogate.
 */
static LRESULT
nsws_drawable_char(struct gui_window *gw, HWND hwnd, WPARAM wparam)
{
	uint32_t nskey;

	nskey = wparam;

	const uint32_t utf16_hi_surrogate_start = 0xD800;
	const uint32_t utf16_lo_surrogate_start = 0xDC00;
	const uint32_t utf16_surrogate_end = 0xDFFF;

	static uint32_t highSurrogate = 0;

	if ((nskey >= utf16_hi_surrogate_start) &&
	    (nskey < utf16_lo_surrogate_start) ) {
		highSurrogate = nskey;
	} else {
		if ((nskey >= utf16_lo_surrogate_start) &&
		    (nskey <= utf16_surrogate_end)) {
			uint32_t lowSurrogate = nskey;
			nskey = (highSurrogate - utf16_hi_surrogate_start) << 10;
			nskey |= ( lowSurrogate - utf16_lo_surrogate_start );
			nskey += 0x10000;
		}
		highSurrogate = 0;

		browser_window_key_press(gw->bw, nskey);
	}

	return 0;
}

/**
 * Handle keydown messages.
 */
static LRESULT
nsws_drawable_keydown(struct gui_window *gw, HWND hwnd, WPARAM wparam)
{
	uint32_t i;
	bool shift = ((GetKeyState(VK_SHIFT) & 0x8000) == 0x8000);

	switch(wparam) {
	case VK_LEFT:
		i = NS_KEY_LEFT;
		if (shift)
			SendMessage(hwnd, WM_HSCROLL,
				    MAKELONG(SB_LINELEFT, 0), 0);
		break;

	case VK_RIGHT:
		i = NS_KEY_RIGHT;
		if (shift)
			SendMessage(hwnd, WM_HSCROLL,
				    MAKELONG(SB_LINERIGHT, 0), 0);
		break;

	case VK_UP:
		i = NS_KEY_UP;
		if (shift)
			SendMessage(hwnd, WM_VSCROLL,
				    MAKELONG(SB_LINEUP, 0), 0);
		break;

	case VK_DOWN:
		i = NS_KEY_DOWN;
		if (shift)
			SendMessage(hwnd, WM_VSCROLL,
				    MAKELONG(SB_LINEDOWN, 0), 0);
		break;

	case VK_HOME:
		i = NS_KEY_LINE_START;
		if (shift)
			SendMessage(hwnd, WM_HSCROLL,
				    MAKELONG(SB_PAGELEFT, 0), 0);
		break;

	case VK_END:
		i = NS_KEY_LINE_END;
		if (shift)
			SendMessage(hwnd, WM_HSCROLL,
				    MAKELONG(SB_PAGERIGHT, 0), 0);
		break;

	case VK_DELETE:
		i = NS_KEY_DELETE_RIGHT;
		break;

	case VK_NEXT:
		SendMessage(hwnd, WM_VSCROLL, MAKELONG(SB_PAGEDOWN, 0), 0);
		return 1;

	case VK_PRIOR:
		SendMessage(hwnd, WM_VSCROLL, MAKELONG(SB_PAGEUP, 0), 0);
		return 1;

	default:
		return 1;
	}

	browser_window_key_press(gw->bw, i);

	return 0;
}


/**
 * Handle paint messages.
 */
static LRESULT
nsws_drawable_paint(struct gui_window *gw, HWND hwnd)
{
	struct rect clip;
	PAINTSTRUCT ps;
	struct redraw_context ctx = {
		.interactive = true,
		.background_images = true,
		.plot = &win_plotters
	};

	BeginPaint(hwnd, &ps);

	if (gw != NULL) {
		plot_hdc = ps.hdc;

		clip.x0 = ps.rcPaint.left;
		clip.y0 = ps.rcPaint.top;
		clip.x1 = ps.rcPaint.right;
		clip.y1 = ps.rcPaint.bottom;

                /**
		 * \todo work out why the heck scroll needs scaling
		 */
		
		browser_window_redraw(gw->bw,
				      -gw->scrollx,
				      -gw->scrolly,
				      &clip,
				      &ctx);
	}

	EndPaint(hwnd, &ps);

	return 0;
}


/**
 * Handle mouse button up messages.
 */
static LRESULT
nsws_drawable_mouseup(struct gui_window *gw,
		      int x,
		      int y,
		      browser_mouse_state press,
		      browser_mouse_state click)
{
	bool shift = ((GetKeyState(VK_SHIFT) & 0x8000) == 0x8000);
	bool ctrl = ((GetKeyState(VK_CONTROL) & 0x8000) == 0x8000);
	bool alt = ((GetKeyState(VK_MENU) & 0x8000) == 0x8000);

	if ((gw == NULL) ||
	    (gw->mouse == NULL) ||
	    (gw->bw == NULL))
		return 0;

	NSLOG(netsurf, INFO, "state 0x%x, press 0x%x", gw->mouse->state,
	      press);
	if ((gw->mouse->state & press) != 0) {
		gw->mouse->state &= ~press;
		gw->mouse->state |= click;
	}

	if (((gw->mouse->state & BROWSER_MOUSE_MOD_1) != 0) && !shift)
		gw->mouse->state &= ~BROWSER_MOUSE_MOD_1;
	if (((gw->mouse->state & BROWSER_MOUSE_MOD_2) != 0) && !ctrl)
		gw->mouse->state &= ~BROWSER_MOUSE_MOD_2;
	if (((gw->mouse->state & BROWSER_MOUSE_MOD_3) != 0) && !alt)
		gw->mouse->state &= ~BROWSER_MOUSE_MOD_3;

	if ((gw->mouse->state & click) != 0) {
		NSLOG(netsurf, INFO,
		      "mouse click bw %p, state 0x%x, x %d, y %d",
		      gw->bw,
		      gw->mouse->state,
		      x + gw->scrollx,
		      y + gw->scrolly);

		browser_window_mouse_click(gw->bw,
					   gw->mouse->state,
					   x + gw->scrollx,
					   y + gw->scrolly);
	} else {
		browser_window_mouse_track(gw->bw,
					   0,
					   x + gw->scrollx,
					   y + gw->scrolly);
	}

	gw->mouse->state = 0;
	return 0;
}


/**
 * Handle mouse button down messages.
 */
static LRESULT
nsws_drawable_mousedown(struct gui_window *gw,
			int x, int y,
			browser_mouse_state button)
{
	if ((gw == NULL) ||
	    (gw->mouse == NULL) ||
	    (gw->bw == NULL)) {
		nsw32_local_history_hide();
		return 0;
	}

	gw->mouse->state = button;
	if ((GetKeyState(VK_SHIFT) & 0x8000) == 0x8000)
		gw->mouse->state |= BROWSER_MOUSE_MOD_1;
	if ((GetKeyState(VK_CONTROL) & 0x8000) == 0x8000)
		gw->mouse->state |= BROWSER_MOUSE_MOD_2;
	if ((GetKeyState(VK_MENU) & 0x8000) == 0x8000)
		gw->mouse->state |= BROWSER_MOUSE_MOD_3;

	gw->mouse->pressed_x = x + gw->scrollx;
	gw->mouse->pressed_y = y + gw->scrolly;

	NSLOG(netsurf, INFO, "mouse click bw %p, state %x, x %d, y %d",
	      gw->bw,
	      gw->mouse->state,
	      x + gw->scrollx,
	      y + gw->scrolly);

	browser_window_mouse_click(gw->bw,
				   gw->mouse->state,
				   x + gw->scrollx,
				   y + gw->scrolly);

	return 0;
}


/**
 * Handle mouse movement messages.
 */
static LRESULT
nsws_drawable_mousemove(struct gui_window *gw, int x, int y)
{
	bool shift = ((GetKeyState(VK_SHIFT) & 0x8000) == 0x8000);
	bool ctrl = ((GetKeyState(VK_CONTROL) & 0x8000) == 0x8000);
	bool alt = ((GetKeyState(VK_MENU) & 0x8000) == 0x8000);

	if ((gw == NULL) || (gw->mouse == NULL) || (gw->bw == NULL))
		return 0;

	/* add scroll offsets */
	x = x + gw->scrollx;
	y = y + gw->scrolly;

	/* if mouse button held down and pointer moved more than
	 * minimum distance drag is happening */
	if (((gw->mouse->state & (BROWSER_MOUSE_PRESS_1 | BROWSER_MOUSE_PRESS_2)) != 0) &&
	    (abs(x - gw->mouse->pressed_x) >= 5) &&
	    (abs(y - gw->mouse->pressed_y) >= 5)) {

		NSLOG(netsurf, INFO, "Drag start state 0x%x",
		      gw->mouse->state);

		if ((gw->mouse->state & BROWSER_MOUSE_PRESS_1) != 0) {
			browser_window_mouse_click(gw->bw, BROWSER_MOUSE_DRAG_1,
						   gw->mouse->pressed_x,
						   gw->mouse->pressed_y);
			gw->mouse->state &= ~BROWSER_MOUSE_PRESS_1;
			gw->mouse->state |= BROWSER_MOUSE_HOLDING_1 |
				BROWSER_MOUSE_DRAG_ON;
		}
		else if ((gw->mouse->state & BROWSER_MOUSE_PRESS_2) != 0) {
			browser_window_mouse_click(gw->bw, BROWSER_MOUSE_DRAG_2,
						   gw->mouse->pressed_x,
						   gw->mouse->pressed_y);
			gw->mouse->state &= ~BROWSER_MOUSE_PRESS_2;
			gw->mouse->state |= BROWSER_MOUSE_HOLDING_2 |
				BROWSER_MOUSE_DRAG_ON;
		}
	}

	if (((gw->mouse->state & BROWSER_MOUSE_MOD_1) != 0) && !shift)
		gw->mouse->state &= ~BROWSER_MOUSE_MOD_1;
	if (((gw->mouse->state & BROWSER_MOUSE_MOD_2) != 0) && !ctrl)
		gw->mouse->state &= ~BROWSER_MOUSE_MOD_2;
	if (((gw->mouse->state & BROWSER_MOUSE_MOD_3) != 0) && !alt)
		gw->mouse->state &= ~BROWSER_MOUSE_MOD_3;


	browser_window_mouse_track(gw->bw, gw->mouse->state, x, y);

	return 0;
}


/**
 * Called when activity occours within the drawable window.
 */
static LRESULT CALLBACK
nsws_window_drawable_event_callback(HWND hwnd,
				    UINT msg,
				    WPARAM wparam,
				    LPARAM lparam)
{
	struct gui_window *gw;

	LOG_WIN_MSG(hwnd, msg, wparam, lparam);

	gw = nsws_get_gui_window(hwnd);
	if (gw == NULL) {
		NSLOG(netsurf, INFO,
		      "Unable to find gui window structure for hwnd %p", hwnd);
		return DefWindowProc(hwnd, msg, wparam, lparam);
	}

	switch(msg) {

	case WM_MOUSEMOVE:
		return nsws_drawable_mousemove(gw,
					       GET_X_LPARAM(lparam),
					       GET_Y_LPARAM(lparam));

	case WM_LBUTTONDOWN:
		nsws_drawable_mousedown(gw,
					GET_X_LPARAM(lparam),
					GET_Y_LPARAM(lparam),
					BROWSER_MOUSE_PRESS_1);
		SetFocus(hwnd);
		nsw32_local_history_hide();
		return 0;

	case WM_RBUTTONDOWN:
		nsws_drawable_mousedown(gw,
					GET_X_LPARAM(lparam),
					GET_Y_LPARAM(lparam),
					BROWSER_MOUSE_PRESS_2);
		SetFocus(hwnd);
		return 0;

	case WM_LBUTTONUP:
		return nsws_drawable_mouseup(gw,
					     GET_X_LPARAM(lparam),
					     GET_Y_LPARAM(lparam),
					     BROWSER_MOUSE_PRESS_1,
					     BROWSER_MOUSE_CLICK_1);

	case WM_RBUTTONUP:
		return nsws_drawable_mouseup(gw,
					     GET_X_LPARAM(lparam),
					     GET_Y_LPARAM(lparam),
					     BROWSER_MOUSE_PRESS_2,
					     BROWSER_MOUSE_CLICK_2);

	case WM_ERASEBKGND: /* ignore as drawable window is redrawn on paint */
		return 0;

	case WM_PAINT: /* redraw the exposed part of the window */
		return nsws_drawable_paint(gw, hwnd);

	case WM_KEYDOWN:
		if (nsws_drawable_keydown(gw, hwnd, wparam) == 0) {
			return 0;
		}
		break;

	case WM_CHAR:
		return nsws_drawable_char(gw, hwnd, wparam);

	case WM_UNICHAR:
		return nsws_drawable_unichar(gw, hwnd, wparam);

	case WM_SIZE:
		return nsws_drawable_resize(gw);

	case WM_HSCROLL:
		return nsws_drawable_hscroll(gw, hwnd, wparam);

	case WM_VSCROLL:
		return nsws_drawable_vscroll(gw, hwnd, wparam);

	case WM_MOUSEWHEEL:
		return nsws_drawable_wheel(gw, hwnd, wparam);

	case WM_PASTE:
		browser_window_key_press(gw->bw, NS_KEY_PASTE);
		return 0;

	case WM_COPY:
		browser_window_key_press(gw->bw, NS_KEY_COPY_SELECTION);
		return 0;

	case WM_CUT:
		browser_window_key_press(gw->bw, NS_KEY_CUT_SELECTION);
		return 0;

	case WM_CLEAR:
		/**
		 * \todo win32 clear operation deletes the contents of
		 *       the selection but ns clear selection only
		 *       removes the highlight.
		 */
		browser_window_key_press(gw->bw, NS_KEY_CLEAR_SELECTION);
		return 0;



	}
	return DefWindowProc(hwnd, msg, wparam, lparam);
}


/**
 * Create a drawable window.
 */
HWND
nsws_window_create_drawable(HINSTANCE hinstance,
			    HWND hparent,
			    struct gui_window *gw)
{
	HWND hwnd;
	hwnd = CreateWindowExW(0,
			       windowclassname_drawable,
			       NULL,
			       WS_VISIBLE | WS_CHILD,
			       0, 0,
			       0, 0,
			       hparent,
			       NULL,
			       hinstance,
			       NULL);

	if (hwnd == NULL) {
		win_perror("WindowCreateDrawable");
		NSLOG(netsurf, INFO, "Window creation failed");
		return NULL;
	}

	/* set the gui window associated with this toolbar */
	SetProp(hwnd, TEXT("GuiWnd"), (HANDLE)gw);

	return hwnd;
}


/**
 * Create the drawable window class.
 */
nserror
nsws_create_drawable_class(HINSTANCE hinstance) {
	nserror ret = NSERROR_OK;
	WNDCLASSEXW w;

	/* drawable area */
	w.cbSize = sizeof(WNDCLASSEX);
	w.style	= 0;
	w.lpfnWndProc = nsws_window_drawable_event_callback;
	w.cbClsExtra = 0;
	w.cbWndExtra = 0;
	w.hInstance = hinstance;
	w.hIcon = NULL;
	w.hCursor = NULL;
	w.hbrBackground	= (HBRUSH)(COLOR_MENU + 1);
	w.lpszMenuName = NULL;
	w.lpszClassName = windowclassname_drawable;
	w.hIconSm = NULL;

	if (RegisterClassExW(&w) == 0) {
		win_perror("DrawableClass");
		ret = NSERROR_INIT_FAILED;
	}

	return ret;
}







netsurf-vince/pdf/frontends/windows/drawable.h

/*
 * Copyright 2011 Vincent Sanders <vince@simtec.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef _NETSURF_WINDOWS_DRAWABLE_H_
#define _NETSURF_WINDOWS_DRAWABLE_H_

nserror nsws_create_drawable_class(HINSTANCE hinstance);
HWND nsws_window_create_drawable(HINSTANCE hinstance, HWND hparent, struct gui_window *gw);

#endif /* _NETSURF_WINDOWS_DRAWABLE_H_ */
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/*
 * Copyright 2018 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Fetch operation implementation for win32
 */

#include <stdlib.h>
#include <string.h>

#include "utils/log.h"
#include "utils/file.h"
#include "utils/filepath.h"
#include "content/fetch.h"
#include "netsurf/fetch.h"

#include "windows/fetch.h"
#include "windows/gui.h"

/**
 * determine the MIME type of a local file.
 *
 * \param unix_path The unix style path to the file.
 * \return The mime type of the file.
 */
static const char *fetch_filetype(const char *unix_path)
{
	int l;
	NSLOG(netsurf, INFO, "unix path %s", unix_path);
	l = strlen(unix_path);
	if (2 < l && strcasecmp(unix_path + l - 3, "css") == 0)
		return "text/css";
	if (2 < l && strcasecmp(unix_path + l - 3, "jpg") == 0)
		return "image/jpeg";
	if (3 < l && strcasecmp(unix_path + l - 4, "jpeg") == 0)
		return "image/jpeg";
	if (2 < l && strcasecmp(unix_path + l - 3, "gif") == 0)
		return "image/gif";
	if (2 < l && strcasecmp(unix_path + l - 3, "png") == 0)
		return "image/png";
	if (2 < l && strcasecmp(unix_path + l - 3, "jng") == 0)
		return "image/jng";
	if (2 < l && strcasecmp(unix_path + l - 3, "svg") == 0)
		return "image/svg";
	if (2 < l && strcasecmp(unix_path + l - 3, "bmp") == 0)
		return "image/x-ms-bmp";
	return "text/html";
}

/**
 * Translate resource to full win32 url.
 *
 * Transforms a resource: path into a full URL. The returned URL
 * is used as the target for a redirect. The caller takes ownership of
 * the returned nsurl including unrefing it when finished with it.
 *
 * \param path The path of the resource to locate.
 * \return A string containing the full URL of the target object or
 *         NULL if no suitable resource can be found.
 */
static nsurl *nsw32_get_resource_url(const char *path)
{
	char buf[PATH_MAX];
	nsurl *url = NULL;

	netsurf_path_to_nsurl(filepath_sfind(G_resource_pathv, buf, path), &url);

	return url;
}


/* exported interface documented in windows/fetch.h */
nserror
nsw32_get_resource_data(const char *path,
			const uint8_t **data_out,
			size_t *data_len_out)
{
	HRSRC reshandle;
	HGLOBAL datahandle;
	uint8_t *data;
	DWORD data_len;

	reshandle = FindResource(NULL, path, "USER");
	if (reshandle == NULL) {
		return NSERROR_NOT_FOUND;
	}

	data_len = SizeofResource(NULL, reshandle);
	if (data_len == 0) {
		return NSERROR_NOT_FOUND;
	}

	datahandle = LoadResource(NULL, reshandle);
	if (datahandle == NULL) {
		return NSERROR_NOT_FOUND;
	}
	data = LockResource(datahandle);
	if (data == NULL) {
		return NSERROR_NOT_FOUND;
	}

	*data_out = data;
	*data_len_out = data_len;

	return NSERROR_OK;
}


/** win32 fetch operation table */
static struct gui_fetch_table fetch_table = {
	.filetype = fetch_filetype,

	.get_resource_url = nsw32_get_resource_url,
	.get_resource_data = nsw32_get_resource_data,
};

struct gui_fetch_table *win32_fetch_table = &fetch_table;







netsurf-vince/pdf/frontends/windows/fetch.h

/*
 * Copyright 2014 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef _NETSURF_WINDOWS_FILETYPE_H_
#define _NETSURF_WINDOWS_FILETYPE_H_

/**
 * win32 API fetch operation table
 */
extern struct gui_fetch_table *win32_fetch_table;

/**
 * Translate resource to win32 resource data.
 *
 * Obtains the data for a resource directly
 *
 * \param path The path of the resource to locate.
 * \param data Pointer to recive data into
 * \param data_len Pointer to length of returned data
 * \return NSERROR_OK and the data and length values updated
 *         else appropriate error code.
 */
nserror nsw32_get_resource_data(const char *path, const uint8_t **data_out, size_t *data_len_out);

#endif







netsurf-vince/pdf/frontends/windows/file.c

/*
 * Copyright 2014, 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Windows file operation table implementation.
 */

#include <stdbool.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <unistd.h>
#include <windows.h>

#include "utils/errors.h"
#include "utils/nsurl.h"
#include "utils/log.h"
#include "utils/utils.h"
#include "utils/corestrings.h"
#include "utils/url.h"
#include "utils/file.h"
#include "utils/string.h"
#include "netsurf/browser_window.h"

#include "windows/file.h"

/**
 * Generate a windows path from one or more component elemnts.
 *
 * If a string is allocated it must be freed by the caller.
 *
 * @param[in,out] str pointer to string pointer if this is NULL enough
 *                    storage will be allocated for the complete path.
 * @param[in,out] size The size of the space available if \a str not
 *                     NULL on input and if not NULL set to the total
 *                     output length on output.
 * @param[in] nelm The number of elements.
 * @param[in] ap The elements of the path as string pointers.
 * @return NSERROR_OK and the complete path is written to str
 *         or error code on faliure.
 */
static nserror windows_mkpath(char **str, size_t *size, size_t nelm, va_list ap)
{
	return vsnstrjoin(str, size, '\\', nelm, ap);
}


/**
 * Get the basename of a file using windows path handling.
 *
 * This gets the last element of a path and returns it.
 *
 * @param[in] path The path to extract the name from.
 * @param[in,out] str Pointer to string pointer if this is NULL enough
 *                    storage will be allocated for the path element.
 * @param[in,out] size The size of the space available if \a
 *                     str not NULL on input and set to the total
 *                     output length on output.
 * @return NSERROR_OK and the complete path is written to str
 *         or error code on faliure.
 */
static nserror windows_basename(const char *path, char **str, size_t *size)
{
	const char *leafname;
	char *fname;

	if (path == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	leafname = strrchr(path, '\\');
	if (!leafname) {
		leafname = path;
	} else {
		leafname += 1;
	}

	fname = strdup(leafname);
	if (fname == NULL) {
		return NSERROR_NOMEM;
	}

	*str = fname;
	if (size != NULL) {
		*size = strlen(fname);
	}
	return NSERROR_OK;
}


/**
 * Create a path from a nsurl using windows file handling.
 *
 * @param[in] url The url to encode.
 * @param[out] path_out A string containing the result path which should
 *                      be freed by the caller.
 * @return NSERROR_OK and the path is written to \a path or error code
 *         on faliure.
 */
static nserror windows_nsurl_to_path(struct nsurl *url, char **path_out)
{
	lwc_string *urlpath;
	char *path;
	bool match;
	lwc_string *scheme;
	nserror res;

	if ((url == NULL) || (path_out == NULL)) {
		return NSERROR_BAD_PARAMETER;
	}

	scheme = nsurl_get_component(url, NSURL_SCHEME);

	if (lwc_string_caseless_isequal(scheme, corestring_lwc_file,
					&match) != lwc_error_ok)
	{
		return NSERROR_BAD_PARAMETER;
	}
	lwc_string_unref(scheme);
	if (match == false) {
		return NSERROR_BAD_PARAMETER;
	}

	urlpath = nsurl_get_component(url, NSURL_PATH);
	if (urlpath == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	res = url_unescape(lwc_string_data(urlpath),
			   lwc_string_length(urlpath),
			   NULL,
			   &path);
	lwc_string_unref(urlpath);
	if (res != NSERROR_OK) {
		return res;
	}

	/* if there is a drive: prefix treat path as DOS filename */
	if ((path[2] == ':') ||  (path[2] == '|')) {
		char *sidx; /* slash index */

		/* move the string down to remove leading / note the
		 * strlen is *not* copying too much data as we are
		 * moving the null too!
		 */
		memmove(path, path + 1, strlen(path));

		/* swap / for \ */
		sidx = strrchr(path, '/');
		while (sidx != NULL) {
			*sidx = '\\';
			sidx = strrchr(path, '/');
		}
	}
	/* if the path does not have a drive letter we return the
	 * complete path.
	 */
	/** @todo Need to check returning the unaltered path in this
	 * case is correct
	 */

	*path_out = path;

	return NSERROR_OK;
}


/**
 * Create a nsurl from a path using windows file handling.
 *
 * Perform the necessary operations on a path to generate a nsurl.
 *
 * @param[in] path The path to convert.
 * @param[out] url_out pointer to recive the nsurl, The returned url
 *                     should be unreferenced by the caller.
 * @return NSERROR_OK and the url is placed in \a url or error code on
 *         faliure.
 */
static nserror windows_path_to_nsurl(const char *path, struct nsurl **url_out)
{
	nserror ret;
	int urllen;
	char *urlstr;
	char *sidx; /* slash index */

	if ((path == NULL) || (url_out == NULL) || (*path == 0)) {
		return NSERROR_BAD_PARAMETER;
	}

	/* build url as a string for nsurl constructor */
	urllen = strlen(path) + FILE_SCHEME_PREFIX_LEN + 5;
	urlstr = malloc(urllen);
	if (urlstr == NULL) {
		return NSERROR_NOMEM;
	}

	/** @todo check if this should be url escaping the path. */
	if (*path == '/') {
		/* unix style path start, so try wine Z: */
		snprintf(urlstr, urllen, "%sZ%%3A%s", FILE_SCHEME_PREFIX, path);
	} else {
		snprintf(urlstr, urllen, "%s%s", FILE_SCHEME_PREFIX, path);
	}

	sidx = strrchr(urlstr, '\\');
	while (sidx != NULL) {
		*sidx = '/';
		sidx = strrchr(urlstr, '\\');
	}

	ret = nsurl_create(urlstr, url_out);
	free(urlstr);

	return ret;
}


/**
 * Ensure that all directory elements needed to store a filename exist.
 *
 * @param fname The filename to ensure the path to exists.
 * @return NSERROR_OK on success or error code on failure.
 */
static nserror windows_mkdir_all(const char *fname)
{
	char *dname;
	char *sep;
	struct stat sb;

	dname = strdup(fname);

	sep = strrchr(dname, '\\');
	if (sep == NULL) {
		/* no directory separator path is just filename so its ok */
		free(dname);
		return NSERROR_OK;
	}

	*sep = 0; /* null terminate directory path */

	if (stat(dname, &sb) == 0) {
		free(dname);
		if (S_ISDIR(sb.st_mode)) {
			/* path to file exists and is a directory */
			return NSERROR_OK;
		}
		return NSERROR_NOT_DIRECTORY;
	}
	*sep = '\\'; /* restore separator */

	sep = dname;
	while (*sep == '\\') {
		sep++;
	}
	while ((sep = strchr(sep, '\\')) != NULL) {
		*sep = 0;
		if (stat(dname, &sb) != 0) {
			if (nsmkdir(dname, S_IRWXU) != 0) {
				/* could not create path element */
				free(dname);
				return NSERROR_NOT_FOUND;
			}
		} else {
			if (! S_ISDIR(sb.st_mode)) {
				/* path element not a directory */
				free(dname);
				return NSERROR_NOT_DIRECTORY;
			}
		}
		*sep = '\\'; /* restore separator */
		/* skip directory separators */
		while (*sep == '\\') {
			sep++;
		}
	}

	free(dname);
	return NSERROR_OK;
}

/* windows file handling */
static struct gui_file_table file_table = {
	.mkpath = windows_mkpath,
	.basename = windows_basename,
	.nsurl_to_path = windows_nsurl_to_path,
	.path_to_nsurl = windows_path_to_nsurl,
	.mkdir_all = windows_mkdir_all,
};

struct gui_file_table *win32_file_table = &file_table;
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/*
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Windows file operation table interface.
 */

#ifndef _NETSURF_WINDOWS_FILE_H_
#define _NETSURF_WINDOWS_FILE_H_

extern struct gui_file_table *win32_file_table;

#endif 
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/*
 * Copyright 2008 Daniel Silverstone <dsilvers@netsurf-browser.org>
 * Copyright 2009 Mark Benjamin <netsurf-browser.org.MarkBenjamin@dfgh.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <winsock2.h>
#include <windows.h>

#include <limits.h>
#include <unistd.h>
#include <stdbool.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>

#include "utils/log.h"
#include "utils/url.h"
#include "utils/utils.h"
#include "utils/filepath.h"

#include "windows/findfile.h"

/** Create an array of valid paths to search for resources.
 *
 * The idea is that all the complex path computation to find resources
 * is performed here, once, rather than every time a resource is
 * searched for.
 */
char **
nsws_init_resource(const char *resource_path)
{
	char **pathv; /* resource path string vector */
	char **respath; /* resource paths vector */
	const char *lang = NULL;
	char *winpath;
	int pathi;
	char *slsh;

	pathv = filepath_path_to_strvec(resource_path);
	if (pathv == NULL)
		return NULL;
 
	winpath = malloc(MAX_PATH);
	GetModuleFileName(NULL, winpath, MAX_PATH);
	slsh = strrchr(winpath, '\\');
	if (slsh != NULL)
		*slsh=0;
	strncat(winpath, "\\windows\\res", MAX_PATH);

	pathi = 0;
	while (pathv[pathi] != NULL)
		pathi++;
	pathv[pathi] = winpath;

	respath = filepath_generate(pathv, &lang);

	filepath_free_strvec(pathv);

	return respath;
}

static char *realpath(const char *path, char *resolved_path)
{
	/* useless, but there we go */
	return strncpy(resolved_path, path, PATH_MAX);
}


/**
 * Locate a shared resource file by searching known places in order.
 *
 * Search order is: ~/.netsurf/, $NETSURFRES/ (where NETSURFRES is an
 * environment variable), then the path specified in
 * NETSURF_WINDOWS_RESPATH in the Makefile then .\\res\\ [windows paths]
 *
 * \param  buf      buffer to write to.  must be at least PATH_MAX chars
 * \param  filename file to look for
 * \param  def      default to return if file not found
 * \return The passed in buffer
 */

char *nsws_find_resource(char *buf, const char *filename, const char *def)
{
	char *cdir = getenv("HOME");
	char t[PATH_MAX];

	if (cdir != NULL) {
		NSLOG(netsurf, INFO, "Found Home %s", cdir);
		strcpy(t, cdir);
		strcat(t, "/.netsurf/");
		strcat(t, filename);
		if ((realpath(t, buf) != NULL)  && (access(buf, R_OK) == 0))
			return buf;
	}

	cdir = getenv("NETSURFRES");

	if (cdir != NULL) {
		if (realpath(cdir , buf) != NULL) {
			strcat(buf, "/");
			strcat(buf, filename);
			if (access(buf, R_OK) == 0)
				return buf;
		}
	}

	strcpy(t, NETSURF_WINDOWS_RESPATH);
	strcat(t, filename);
	if ((realpath(t, buf) != NULL) && (access(buf, R_OK) == 0))
		return buf;
	
	getcwd(t, PATH_MAX - SLEN("\\res\\") - strlen(filename));
	strcat(t, "\\res\\");
	strcat(t, filename);
	NSLOG(netsurf, INFO, "looking in %s", t);
	if ((realpath(t, buf) != NULL) && (access(buf, R_OK) == 0))
		return buf;

	if (def[0] == '~') {
		snprintf(t, PATH_MAX, "%s%s", getenv("HOME"), def + 1);
		if (realpath(t, buf) == NULL) {
			strcpy(buf, t);
		}
	} else {
		if (realpath(def, buf) == NULL) {
			strcpy(buf, def);
		}
	}

	return buf;
}


/*
 * Local Variables:
 * c-basic-offset: 8
 * End:
 */
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/*
 * Copyright 2008 Daniel Silverstone <dsilvers@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef _NETSURF_WINDOWS_FINDFILE_H_
#define _NETSURF_WINDOWS_FINDFILE_H_

extern char *nsws_find_resource(char *buf, const char *filename, const char *def);

char **nsws_init_resource(const char *resource_path);

#endif /* _NETSURF_WINDOWS_FINDFILE_H_ */
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/*
 * Copyright 2009 - 2014 Vincent Sanders <vince@netsurf-browser.org>
 * Copyright 2009 - 2013 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Windows font handling and character encoding implementation.
 */

#include "utils/config.h"
#include <assert.h>
#include <windows.h>

#include "netsurf/inttypes.h"
#include "utils/log.h"
#include "utils/nsoption.h"
#include "utils/utf8.h"
#include "netsurf/layout.h"
#include "netsurf/utf8.h"
#include "netsurf/plot_style.h"

#include "windows/font.h"

HWND font_hwnd;

/* exported interface documented in windows/font.h */
nserror
utf8_to_font_encoding(const struct font_desc* font,
		      const char *string,
		      size_t len,
		      char **result)
{
	return utf8_to_enc(string, font->encoding, len, result);
}


/**
 * Convert a string to UCS2 from UTF8
 *
 * \param[in] string source string
 * \param[in] len source string length
 * \param[out] result The UCS2 string
 */
static nserror
utf8_to_local_encoding(const char *string, size_t len, char **result)
{
	return utf8_to_enc(string, "UCS-2", len, result);
}


/**
 * Convert a string to UTF8 from local encoding
 *
 * \param[in] string source string
 * \param[in] len source string length
 * \param[out] result The UTF8 string
 */
static nserror
utf8_from_local_encoding(const char *string, size_t len, char **result)
{
	assert(string && result);

	if (len == 0) {
		len = strlen(string);
	}

	*result = strndup(string, len);
	if (!(*result)) {
		return NSERROR_NOMEM;
	}

	return NSERROR_OK;
}


/* exported interface documented in windows/font.h */
HFONT get_font(const plot_font_style_t *style)
{
	char *face = NULL;
	DWORD family;
	int nHeight;
	HDC hdc;
	HFONT font;

	switch(style->family) {
	case PLOT_FONT_FAMILY_SERIF:
		face = strdup(nsoption_charp(font_serif));
		family = FF_ROMAN | DEFAULT_PITCH;
		break;

	case PLOT_FONT_FAMILY_MONOSPACE:
		face = strdup(nsoption_charp(font_mono));
		family = FF_MODERN | DEFAULT_PITCH;
		break;

	case PLOT_FONT_FAMILY_CURSIVE:
		face = strdup(nsoption_charp(font_cursive));
		family = FF_SCRIPT | DEFAULT_PITCH;
		break;

	case PLOT_FONT_FAMILY_FANTASY:
		face = strdup(nsoption_charp(font_fantasy));
		family = FF_DECORATIVE | DEFAULT_PITCH;
		break;

	case PLOT_FONT_FAMILY_SANS_SERIF:
	default:
		face = strdup(nsoption_charp(font_sans));
		family = FF_SWISS | DEFAULT_PITCH;
		break;
	}

	nHeight = -10;

	hdc = GetDC(font_hwnd);
	nHeight = -MulDiv(style->size, GetDeviceCaps(hdc, LOGPIXELSY), 72 * PLOT_STYLE_SCALE);
	ReleaseDC(font_hwnd, hdc);

	font = CreateFont(nHeight, /* height */
			  0, /* width */
			  0, /* escapement*/
			  0, /* orientation */
			  style->weight,
			  (style->flags & FONTF_ITALIC) ? TRUE : FALSE,
			  FALSE, /* underline */
			  FALSE, /* strike */
			  DEFAULT_CHARSET, /* for locale */
			  OUT_DEFAULT_PRECIS, /* general 'best match' */
			  CLIP_DEFAULT_PRECIS,
			  DEFAULT_QUALITY,
			  family,
			  face); /* name of font face */

	if (face != NULL) {
		free(face);
	}

	if (font == NULL) {
		if (style->family == PLOT_FONT_FAMILY_MONOSPACE) {
			font = (HFONT) GetStockObject(ANSI_FIXED_FONT);
		} else {
			font = (HFONT) GetStockObject(ANSI_VAR_FONT);
		}
	}

	if (font == NULL) {
		font = (HFONT) GetStockObject(SYSTEM_FONT);
	}

	return font;
}

/* size of temporary wide character string for computing string width */
#define WSTRLEN 4096


/**
 * Measure the width of a string.
 *
 * \param[in] style plot style for this text
 * \param[in] utf8str string encoded in UTF-8 to measure
 * \param[in] utf8len length of string, in bytes
 * \param[out] width updated to width of string[0..length)
 * \return NSERROR_OK on success otherwise appropriate error code
 */
static nserror
win32_font_width(const plot_font_style_t *style,
		 const char *utf8str,
		 size_t utf8len,
		 int *width)
{
	nserror ret = NSERROR_OK;
	HDC hdc;
	HFONT font;
	HFONT fontbak;
	SIZE sizl; /* size in logical units */
	BOOL wres;
	int wclen; /* wide char length */
	static WCHAR wstr[WSTRLEN]; /* temporary wide char string */

	if (utf8len == 0) {
		*width = 0;
		return ret;
	}

	hdc = GetDC(NULL);
	font = get_font(style);
	fontbak = SelectObject(hdc, font);

	wclen = MultiByteToWideChar(CP_UTF8, 0, utf8str, utf8len, wstr, WSTRLEN);
	if (wclen != 0) {
		wres = GetTextExtentPoint32W(hdc, wstr, wclen, &sizl);
		if (wres == FALSE) {
			ret = NSERROR_INVALID;
		} else {
			*width = sizl.cx;
		}
	} else {
		ret = NSERROR_NOSPACE;
	}

	font = SelectObject(hdc, fontbak);
	DeleteObject(font);
	ReleaseDC(NULL, hdc);

	return ret;
}


/**
 * Find the position in a string where an x coordinate falls.
 *
 * \param  style css_style for this text, with style->font_size.size ==
 *			CSS_FONT_SIZE_LENGTH
 * \param  utf8str string to measure encoded in UTF-8
 * \param  utf8len length of string
 * \param  x coordinate to search for
 * \param  char_offset updated to offset in string of actual_x, [0..length]
 * \param  actual_x updated to x coordinate of character closest to x
 * \return NSERROR_OK on success otherwise appropriate error code
 */
static nserror
win32_font_position(const plot_font_style_t *style,
		    const char *utf8str,
		    size_t utf8len,
		    int x,
		    size_t *char_offset,
		    int *actual_x)
{
	HDC hdc;
	HFONT font;
	HFONT fontbak;
	SIZE s;
	int offset;
	nserror ret = NSERROR_OK;

	/* deal with zero length input or invalid search co-ordiate */
	if ((utf8len == 0) || (x < 1)) {
		*char_offset = 0;
		*actual_x = 0;
		return ret;
	}

	hdc = GetDC(NULL);
	font = get_font(style);
	fontbak = SelectObject(hdc, font);

	if ((GetTextExtentExPointA(hdc, utf8str, utf8len, x, &offset, NULL, &s) != 0) &&
	    (GetTextExtentPoint32A(hdc, utf8str, offset, &s) != 0)) {
		*char_offset = (size_t)offset;
		*actual_x = s.cx;
	} else {
		ret = NSERROR_UNKNOWN;
	}

	font = SelectObject(hdc, fontbak);
	DeleteObject(font);
	ReleaseDC(NULL, hdc);

	return ret;
}


/**
 * Find where to split a string to make it fit a width.
 *
 * \param  style	css_style for this text, with style->font_size.size ==
 *			CSS_FONT_SIZE_LENGTH
 * \param  string	UTF-8 string to measure
 * \param  length	length of string
 * \param  x		width available
 * \param[out] offset updated to offset in string of actual_x, [0..length]
 * \param  actual_x	updated to x coordinate of character closest to x
 * \return NSERROR_OK on success otherwise appropriate error code
 *
 * On exit, [char_offset == 0 ||
 *	   string[char_offset] == ' ' ||
 *	   char_offset == length]
 */
static nserror
win32_font_split(const plot_font_style_t *style,
		 const char *string,
		 size_t length,
		 int x,
		 size_t *offset,
		 int *actual_x)
{
	nserror res;
	int c_off;

	/* get the offset into teh string on the proposed position */
	res = win32_font_position(style, string, length, x, offset, actual_x);
	if (res != NSERROR_OK) {
		return res;
	}

	/* return the whole string fits in the proposed length */
	if (*offset == length) {
		return NSERROR_OK;
	}

	c_off = *offset;

	/* walk backwards through string looking for space to break on */
	while ((string[*offset] != ' ') &&
	       (*offset > 0)) {
		(*offset)--;
	}

	/* walk forwards through string looking for space if back failed */
	if (*offset == 0) {
		*offset = c_off;
		while ((*offset < length) &&
		       (string[*offset] != ' ')) {
			(*offset)++;
		}
	}

	/* find the actual string width of the break */
	res = win32_font_width(style, string, *offset, actual_x);

	NSLOG(netsurf, DEEPDEBUG,
	      "ret %d Split %u chars at %ipx: Split at char %i (%ipx) - %.*s",
	      res, length, x, *offset, *actual_x, *offset, string);

	return res;
}


/** win32 font operations table */
static struct gui_layout_table layout_table = {
	.width = win32_font_width,
	.position = win32_font_position,
	.split = win32_font_split,
};

struct gui_layout_table *win32_layout_table = &layout_table;

/** win32 utf8 encoding operations table */
static struct gui_utf8_table utf8_table = {
	.utf8_to_local = utf8_to_local_encoding,
	.local_to_utf8 = utf8_from_local_encoding,
};

struct gui_utf8_table *win32_utf8_table = &utf8_table;
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/*
 * Copyright 2008 Vincent Sanders <vince@simtec.co.uk>
 * Copyright 2009 Mark Benjamin <netsurf-browser.org.MarkBenjamin@dfgh.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * The interface to the win32 font and utf8 handling.
 */

#ifndef NETSURF_WINDOWS_FONT_H
#define NETSURF_WINDOWS_FONT_H

struct plot_font_style;

extern HWND font_hwnd;

struct font_desc {
    const char *name;
    int width, height;
    const char *encoding;
};

extern struct gui_layout_table *win32_layout_table;
extern struct gui_utf8_table *win32_utf8_table;

/**
 * convert from utf-8 to win32 font encoding.
 *
 * \param[in] font font descriptor
 * \param[in] string source utf-8 string
 * \param[in] len The length of the utf-8 data
 * \param[out] result The reencoded string.
 */
extern nserror utf8_to_font_encoding(const struct font_desc* font, const char *string, size_t len, char **result);

/**
 * generate a win32 font handle from a generic font style
 *
 * \param style The font style.
 * \return The win32 font handle
 */
HFONT get_font(const struct plot_font_style *style);

#endif /* NETSURF_WINDOWS_FONT_H */
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/*
 * Copyright 2016 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Implementation of win32 global history interface.
 */

#include <stdint.h>
#include <stdlib.h>
#include <windows.h>

#include "utils/log.h"
#include "utils/nsoption.h"
#include "netsurf/keypress.h"
#include "netsurf/plotters.h"
#include "desktop/global_history.h"

#include "windows/plot.h"
#include "windows/corewindow.h"
#include "windows/global_history.h"


struct nsw32_global_history_window {
	struct nsw32_corewindow core;
};

static struct nsw32_global_history_window *global_history_window = NULL;

/**
 * callback for keypress on global_history window
 *
 * \param nsw32_cw The nsw32 core window structure.
 * \param nskey The netsurf key code
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
nsw32_global_history_key(struct nsw32_corewindow *nsw32_cw, uint32_t nskey)
{
	if (global_history_keypress(nskey)) {
		return NSERROR_OK;
	}
	return NSERROR_NOT_IMPLEMENTED;
}

/**
 * callback for mouse action on global_history window
 *
 * \param nsw32_cw The nsw32 core window structure.
 * \param mouse_state netsurf mouse state on event
 * \param x location of event
 * \param y location of event
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
nsw32_global_history_mouse(struct nsw32_corewindow *nsw32_cw,
		    browser_mouse_state mouse_state,
		    int x, int y)
{
	global_history_mouse_action(mouse_state, x, y);

	return NSERROR_OK;
}

/**
 * callback on draw event for global_history window
 *
 * \param nsw32_cw The nsw32 core window structure.
 * \param scrollx The horizontal scroll offset.
 * \param scrolly The vertical scroll offset.
 * \param r The rectangle of the window that needs updating.
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
nsw32_global_history_draw(struct nsw32_corewindow *nsw32_cw,
			  int scrollx,
			  int scrolly,
			  struct rect *r)
{
	struct redraw_context ctx = {
		.interactive = true,
		.background_images = true,
		.plot = &win_plotters
	};

	global_history_redraw(-scrollx, -scrolly, r, &ctx);

	return NSERROR_OK;
}


static nserror
nsw32_global_history_close(struct nsw32_corewindow *nsw32_cw)
{
	ShowWindow(nsw32_cw->hWnd, SW_HIDE);

	return NSERROR_OK;
}

/**
 * Creates the window for the global_history tree.
 *
 * \return NSERROR_OK on success else appropriate error code on faliure.
 */
static nserror nsw32_global_history_init(HINSTANCE hInstance)
{
	struct nsw32_global_history_window *ncwin;
	nserror res;

	if (global_history_window != NULL) {
		return NSERROR_OK;
	}

	ncwin = calloc(1, sizeof(*ncwin));
	if (ncwin == NULL) {
		return NSERROR_NOMEM;
	}

	ncwin->core.title = "NetSurf Global History";
	ncwin->core.draw = nsw32_global_history_draw;
	ncwin->core.key = nsw32_global_history_key;
	ncwin->core.mouse = nsw32_global_history_mouse;
	ncwin->core.close = nsw32_global_history_close;

	res = nsw32_corewindow_init(hInstance, NULL, &ncwin->core);
	if (res != NSERROR_OK) {
		free(ncwin);
		return res;
	}

	res = global_history_init(ncwin->core.cb_table,
				  (struct core_window *)ncwin);
	if (res != NSERROR_OK) {
		free(ncwin);
		return res;
	}

	/* memoise window so it can be represented when necessary
	 * instead of recreating every time.
	 */
	global_history_window = ncwin;

	return NSERROR_OK;
}


/* exported interface documented in windows/global_history.h */
nserror nsw32_global_history_present(HINSTANCE hInstance)
{
	nserror res;

	res = nsw32_global_history_init(hInstance);
	if (res == NSERROR_OK) {
		ShowWindow(global_history_window->core.hWnd, SW_SHOWNORMAL);
	}
	return res;
}

/* exported interface documented in windows/global_history.h */
nserror nsw32_global_history_finalise(void)
{
	nserror res;

	if (global_history_window == NULL) {
		return NSERROR_OK;
	}

	res = global_history_fini();
	if (res == NSERROR_OK) {
		res = nsw32_corewindow_fini(&global_history_window->core);
		DestroyWindow(global_history_window->core.hWnd);
		free(global_history_window);
		global_history_window = NULL;
	}

	return res;
}
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/*
 * Copyright 2016 Vincent Sanders <vince@netsurf-browser.org> 
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Interface to win32 global history manager using nsw32 core window
 */

#ifndef NETSURF_WINDOWS_GLOBAL_HISTORY_H
#define NETSURF_WINDOWS_GLOBAL_HISTORY_H

/**
 * make the global history window visible.
 *
 * \return NSERROR_OK on success else appropriate error code on faliure.
 */
nserror nsw32_global_history_present(HINSTANCE hinstance);

/**
 * Destroys the global history window and performs any other necessary cleanup
 * actions.
 */
nserror nsw32_global_history_finalise(void);

#endif
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/*
 * Copyright 2008 Vincent Sanders <vince@simtec.co.uk>
 * Copyright 2009 Mark Benjamin <netsurf-browser.org.MarkBenjamin@dfgh.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * win32 gui implementation.
 */

#include <stdbool.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <unistd.h>
#include <windows.h>

#include "utils/errors.h"
#include "utils/nsurl.h"
#include "utils/log.h"
#include "utils/corestrings.h"
#include "utils/url.h"
#include "utils/file.h"
#include "utils/messages.h"
#include "netsurf/browser_window.h"

#include "windows/schedule.h"
#include "windows/window.h"
#include "windows/gui.h"

/* exported global defined in windows/gui.h */
HINSTANCE hinst;

/* exported global defined in windows/gui.h */
char **G_resource_pathv;

/* exported global defined in windows/gui.h */
char *G_config_path;

static bool win32_quit = false;

struct dialog_list_entry {
	struct dialog_list_entry *next;
	HWND hwnd;
};

static struct dialog_list_entry *dlglist = NULL;

/* exported interface documented in gui.h */
nserror nsw32_add_dialog(HWND hwndDlg)
{
	struct dialog_list_entry *nentry;
	nentry = malloc(sizeof(struct dialog_list_entry));
	if (nentry == NULL) {
		return NSERROR_NOMEM;
	}

	nentry->hwnd = hwndDlg;
	nentry->next = dlglist;
	dlglist = nentry;

	return NSERROR_OK;
}

/* exported interface documented in gui.h */
nserror nsw32_del_dialog(HWND hwndDlg)
{
	struct dialog_list_entry **prev;
	struct dialog_list_entry *cur;

	prev = &dlglist;
	cur = *prev;

	while (cur != NULL) {
		if (cur->hwnd == hwndDlg) {
			/* found match */
			*prev = cur->next;
			NSLOG(netsurf, DEBUG,
			      "removed hwnd %p entry %p", cur->hwnd, cur);
			free(cur);
			return NSERROR_OK;
		}
		prev = &cur->next;
		cur = *prev;
	}
	NSLOG(netsurf, INFO, "did not find hwnd %p", hwndDlg);

	return NSERROR_NOT_FOUND;
}

/**
 * walks dialog list and attempts to process any messages for them
 */
static nserror handle_dialog_message(LPMSG lpMsg)
{
	struct dialog_list_entry *cur;
	cur = dlglist;
	while (cur != NULL) {
		if (IsDialogMessage(cur->hwnd, lpMsg)) {
			NSLOG(netsurf, DEBUG,
			      "dispatched dialog hwnd %p", cur->hwnd);
			return NSERROR_OK;
		}
		cur = cur->next;
	}

	return NSERROR_NOT_FOUND;
}

/* exported interface documented in gui.h */
void win32_set_quit(bool q)
{
	win32_quit = q;
}

/* exported interface documented in gui.h */
void win32_run(void)
{
	MSG Msg; /* message from system */
	BOOL bRet; /* message fetch result */
	int timeout; /* timeout in miliseconds */
	UINT timer_id = 0;

	NSLOG(netsurf, INFO, "Starting messgae dispatcher");

	while (!win32_quit) {
		/* run the scheduler and discover how long to wait for
		 * the next event.
		 */
		timeout = schedule_run();

		if (timeout == 0) {
			bRet = PeekMessage(&Msg, NULL, 0, 0, PM_REMOVE);
		} else {
			if (timeout > 0) {
				/* set up a timer to ensure we get woken */
				timer_id = SetTimer(NULL, 0, timeout, NULL);
			}

			/* wait for a message */
			bRet = GetMessage(&Msg, NULL, 0, 0);

			/* if a timer was sucessfully created remove it */
			if (timer_id != 0) {
				KillTimer(NULL, timer_id);
				timer_id = 0;
			}
		}

		if ((bRet > 0) &&
		    (handle_dialog_message(&Msg) != NSERROR_OK)) {
			TranslateMessage(&Msg);
			DispatchMessage(&Msg);
		}
	}
}


/* exported function documented in windows/gui.h */
nserror win32_warning(const char *warning, const char *detail)
{
	size_t len = 1 + ((warning != NULL) ? strlen(messages_get(warning)) :
			  0) + ((detail != 0) ? strlen(detail) : 0);
	char message[len];
	snprintf(message, len, messages_get(warning), detail);
	MessageBox(NULL, message, "Warning", MB_ICONWARNING);

	return NSERROR_OK;
}


/* exported function documented in windows/gui.h */
nserror
win32_report_nserror(nserror error, const char *detail)
{
	size_t len = 1 +
		strlen(messages_get_errorcode(error)) +
		((detail != 0) ? strlen(detail) : 0);
	char message[len];
	snprintf(message, len, messages_get_errorcode(error), detail);
	MessageBox(NULL, message, "Warning", MB_ICONWARNING);

	return NSERROR_OK;
}








netsurf-vince/pdf/frontends/windows/gui.h

/*
 * Copyright 2008 Vincent Sanders <vince@simtec.co.uk>
 * Copyright 2009 Mark Benjamin <netsurf-browser.org.MarkBenjamin@dfgh.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_WINDOWS_GUI_H
#define NETSURF_WINDOWS_GUI_H

struct gui_window;

/**
 * win32 application instance handle.
 *
 * This handle is set in the main windows entry point.
 */
extern HINSTANCE hinst;

/**
 * path to where all user config files are held.
 */
extern char *G_config_path;

/**
 * resource search path vector.
 */
extern char **G_resource_pathv;

/* bounding box */
typedef struct bbox_s {
        int x0;
        int y0;
        int x1;
        int y1;
} bbox_t;

/**
 * Run the win32 message loop with scheduling
 */
void win32_run(void);

/**
 * cause the main message loop to exit
 */
void win32_set_quit(bool q);

/**
 * Warn the user of an event.
 *
 * \param[in] warning A warning looked up in the message translation table
 * \param[in] detail Additional text to be displayed or NULL.
 * \return NSERROR_OK on success or error code if there was a
 *           faliure displaying the message to the user.
 */
nserror win32_warning(const char *warning, const char *detail);

/**
 * Warn the user of an unexpected nserror.
 *
 * \param[in] error The nserror to report
 * \param[in] detail Additional text to be displayed or NULL.
 * \return NSERROR_OK on success or error code if there was a
 *           faliure displaying the message to the user.
 */
nserror win32_report_nserror(nserror error, const char *detail);

/**
 * add a modeless dialog to the special handling list
 */
nserror nsw32_add_dialog(HWND hwndDlg);

/**
 * remove a modeless dialog from the special handling list
 */
nserror nsw32_del_dialog(HWND hwndDlg);


#endif 







netsurf-vince/pdf/frontends/windows/hotlist.c

/*
 * Copyright 2016 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Implementation of win32 bookmark (hotlist) manager.
 */

#include <stdint.h>
#include <stdlib.h>
#include <windows.h>

#include "utils/log.h"
#include "utils/nsoption.h"
#include "netsurf/keypress.h"
#include "netsurf/plotters.h"
#include "desktop/hotlist.h"

#include "windows/plot.h"
#include "windows/corewindow.h"
#include "windows/hotlist.h"


/**
 * Hotlist window container for win32.
 */
struct nsw32_hotlist_window {
	struct nsw32_corewindow core;
};

/** hotlist window singleton */
static struct nsw32_hotlist_window *hotlist_window = NULL;

/**
 * callback for keypress on hotlist window
 *
 * \param nsw32_cw The nsw32 core window structure.
 * \param nskey The netsurf key code
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
nsw32_hotlist_key(struct nsw32_corewindow *nsw32_cw, uint32_t nskey)
{
	if (hotlist_keypress(nskey)) {
		return NSERROR_OK;
	}
	return NSERROR_NOT_IMPLEMENTED;
}

/**
 * callback for mouse action on hotlist window
 *
 * \param nsw32_cw The nsw32 core window structure.
 * \param mouse_state netsurf mouse state on event
 * \param x location of event
 * \param y location of event
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
nsw32_hotlist_mouse(struct nsw32_corewindow *nsw32_cw,
		    browser_mouse_state mouse_state,
		    int x, int y)
{
	hotlist_mouse_action(mouse_state, x, y);

	return NSERROR_OK;
}

/**
 * callback on draw event for hotlist window
 *
 * \param nsw32_cw The nsw32 core window structure.
 * \param scrollx The horizontal scroll offset.
 * \param scrolly The vertical scroll offset.
 * \param r The rectangle of the window that needs updating.
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
nsw32_hotlist_draw(struct nsw32_corewindow *nsw32_cw,
		   int scrollx,
		   int scrolly,
		   struct rect *r)
{
	struct redraw_context ctx = {
		.interactive = true,
		.background_images = true,
		.plot = &win_plotters
	};

	hotlist_redraw(-scrollx, -scrolly, r, &ctx);

	return NSERROR_OK;
}


static nserror
nsw32_hotlist_close(struct nsw32_corewindow *nsw32_cw)
{
	ShowWindow(nsw32_cw->hWnd, SW_HIDE);

	return NSERROR_OK;
}

/**
 * Creates the window for the hotlist tree.
 *
 * \return NSERROR_OK on success else appropriate error code on faliure.
 */
static nserror nsw32_hotlist_init(HINSTANCE hInstance)
{
	struct nsw32_hotlist_window *ncwin;
	nserror res;

	if (hotlist_window != NULL) {
		return NSERROR_OK;
	}

	ncwin = calloc(1, sizeof(*ncwin));
	if (ncwin == NULL) {
		return NSERROR_NOMEM;
	}

	ncwin->core.title = "NetSurf Bookmarks";
	ncwin->core.draw = nsw32_hotlist_draw;
	ncwin->core.key = nsw32_hotlist_key;
	ncwin->core.mouse = nsw32_hotlist_mouse;
	ncwin->core.close = nsw32_hotlist_close;
	
	res = nsw32_corewindow_init(hInstance, NULL, &ncwin->core);
	if (res != NSERROR_OK) {
		free(ncwin);
		return res;
	}

	res = hotlist_manager_init(ncwin->core.cb_table,
			   (struct core_window *)ncwin);
	if (res != NSERROR_OK) {
		free(ncwin);
		return res;
	}

	/* memoise window so it can be represented when necessary
	 * instead of recreating every time.
	 */
	hotlist_window = ncwin;
	
	return NSERROR_OK;
}


/* exported interface documented in windows/hotlist.h */
nserror nsw32_hotlist_present(HINSTANCE hInstance)
{
	nserror res;

	res = nsw32_hotlist_init(hInstance);
	if (res == NSERROR_OK) {
		ShowWindow(hotlist_window->core.hWnd, SW_SHOWNORMAL);
	}
	return res;
}

/* exported interface documented in windows/hotlist.h */
nserror nsw32_hotlist_finalise(void)
{
	nserror res;

	if (hotlist_window == NULL) {
		return NSERROR_OK;
	}

	res = hotlist_fini();
	if (res == NSERROR_OK) {
		res = nsw32_corewindow_fini(&hotlist_window->core);
		DestroyWindow(hotlist_window->core.hWnd);
		free(hotlist_window);
		hotlist_window = NULL;
	}

	return res;
}
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/*
 * Copyright 2016 Vincent Sanders <vince@netsurf-browser.org> 
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Interface to win32 bookmark manager (hotlist).
 */

#ifndef NETSURF_WINDOWS_HOTLIST_H
#define NETSURF_WINDOWS_HOTLIST_H

/**
 * make the hotlist window visible.
 *
 * \return NSERROR_OK on success else appropriate error code on faliure.
 */
nserror nsw32_hotlist_present(HINSTANCE hinstance);

/**
 * Free any resources allocated for the hotlist window.
 *
 * \return NSERROR_OK on success else appropriate error code on faliure.
 */
nserror nsw32_hotlist_finalise(void);

#endif /* NETSURF_WINDOWS_HOTLIST_H */
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/*
 * Copyright 2017 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Implementation of win32 local history interface.
 */

#include <stdint.h>
#include <stdlib.h>
#include <windows.h>

#include "utils/log.h"
#include "utils/nsoption.h"
#include "netsurf/keypress.h"
#include "netsurf/plotters.h"
#include "desktop/local_history.h"

#include "windows/plot.h"
#include "windows/corewindow.h"
#include "windows/local_history.h"


struct nsw32_local_history_window {
	struct nsw32_corewindow core;

	struct local_history_session *session;
};

static struct nsw32_local_history_window *local_history_window = NULL;

/**
 * callback for keypress on local_history window
 *
 * \param nsw32_cw The nsw32 core window structure.
 * \param nskey The netsurf key code
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
nsw32_local_history_key(struct nsw32_corewindow *nsw32_cw, uint32_t nskey)
{
	struct nsw32_local_history_window *lhw;

	lhw = (struct nsw32_local_history_window *)nsw32_cw;

	if (local_history_keypress(lhw->session,nskey)) {
		return NSERROR_OK;
	}
	return NSERROR_NOT_IMPLEMENTED;
}

/**
 * callback for mouse action on local_history window
 *
 * \param nsw32_cw The nsw32 core window structure.
 * \param mouse_state netsurf mouse state on event
 * \param x location of event
 * \param y location of event
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
nsw32_local_history_mouse(struct nsw32_corewindow *nsw32_cw,
		    browser_mouse_state mouse_state,
		    int x, int y)
{
	struct nsw32_local_history_window *lhw;

	lhw = (struct nsw32_local_history_window *)nsw32_cw;

	local_history_mouse_action(lhw->session, mouse_state, x, y);

	return NSERROR_OK;
}

/**
 * callback on draw event for local_history window
 *
 * \param nsw32_cw The nsw32 core window structure.
 * \param scrollx The horizontal scroll offset.
 * \param scrolly The vertical scroll offset.
 * \param r The rectangle of the window that needs updating.
 * \return NSERROR_OK on success otherwise apropriate error code
 */
static nserror
nsw32_local_history_draw(struct nsw32_corewindow *nsw32_cw,
			  int scrollx,
			  int scrolly,
			  struct rect *r)
{
	struct nsw32_local_history_window *lhw;
	struct redraw_context ctx = {
		.interactive = true,
		.background_images = true,
		.plot = &win_plotters
	};

	lhw = (struct nsw32_local_history_window *)nsw32_cw;

	local_history_redraw(lhw->session, -scrollx, -scrolly, r, &ctx);

	return NSERROR_OK;
}


static nserror
nsw32_local_history_close(struct nsw32_corewindow *nsw32_cw)
{
	ShowWindow(nsw32_cw->hWnd, SW_HIDE);

	return NSERROR_OK;
}

/**
 * Creates the window for the local_history tree.
 *
 * \return NSERROR_OK on success else appropriate error code on faliure.
 */
static nserror
nsw32_local_history_init(HINSTANCE hInstance,
			 struct browser_window *bw,
			 struct nsw32_local_history_window **win_out)
{
	struct nsw32_local_history_window *ncwin;
	nserror res;

	if ((*win_out) != NULL) {
		res = local_history_set((*win_out)->session, bw);
		return res;
	}

	ncwin = calloc(1, sizeof(*ncwin));
	if (ncwin == NULL) {
		return NSERROR_NOMEM;
	}

	ncwin->core.title = "NetSurf Local History";
	ncwin->core.draw = nsw32_local_history_draw;
	ncwin->core.key = nsw32_local_history_key;
	ncwin->core.mouse = nsw32_local_history_mouse;
	ncwin->core.close = nsw32_local_history_close;

	res = nsw32_corewindow_init(hInstance, NULL, &ncwin->core);
	if (res != NSERROR_OK) {
		free(ncwin);
		return res;
	}

	res = local_history_init(ncwin->core.cb_table,
				 (struct core_window *)ncwin,
				 bw,
				 &ncwin->session);
	if (res != NSERROR_OK) {
		free(ncwin);
		return res;
	}

	/* memoise window so it can be represented when necessary
	 * instead of recreating every time.
	 */
	*win_out = ncwin;

	return NSERROR_OK;
}


/* exported interface documented in windows/local_history.h */
nserror
nsw32_local_history_present(HWND hWndParent, struct browser_window *bw)
{
	nserror res;
	HINSTANCE hInstance;
	RECT parentr;
	int width, height;
	int margin = 50;

	hInstance = (HINSTANCE)GetWindowLongPtr(hWndParent, GWLP_HINSTANCE);

	res = nsw32_local_history_init(hInstance, bw, &local_history_window);
	if (res == NSERROR_OK) {
		GetWindowRect(hWndParent, &parentr);

		/* resize history widget ensureing the drawing area is
		 * no larger than parent window
		 */
		res = local_history_get_size(local_history_window->session,
					     &width,
					     &height);
		width += margin;
		height += margin;
		if ((parentr.right - parentr.left - margin) < width) {
			width = parentr.right - parentr.left - margin;
		}
		if ((parentr.bottom - parentr.top - margin) < height) {
			height = parentr.bottom - parentr.top - margin;
		}
		SetWindowPos(local_history_window->core.hWnd,
			     HWND_TOP,
			     parentr.left + (margin/2),
			     parentr.top + (margin/2),
			     width,
			     height,
			     SWP_SHOWWINDOW);
		local_history_scroll_to_cursor(local_history_window->session);
	}
	return res;
}


/* exported interface documented in windows/local_history.h */
nserror nsw32_local_history_hide(void)
{
	nserror res = NSERROR_OK;

	if (local_history_window != NULL) {
		ShowWindow(local_history_window->core.hWnd, SW_HIDE);

		res = local_history_set(local_history_window->session, NULL);
	}

	return res;
}

/* exported interface documented in windows/local_history.h */
nserror nsw32_local_history_finalise(void)
{
	nserror res;

	if (local_history_window == NULL) {
		return NSERROR_OK;
	}

	res = local_history_fini(local_history_window->session);
	if (res == NSERROR_OK) {
		res = nsw32_corewindow_fini(&local_history_window->core);
		DestroyWindow(local_history_window->core.hWnd);
		free(local_history_window);
		local_history_window = NULL;
	}

	return res;
}
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/*
 * Copyright 2017 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Interface to win32 local history manager using nsw32 core window
 */

#ifndef NETSURF_WINDOWS_LOCAL_HISTORY_H
#define NETSURF_WINDOWS_LOCAL_HISTORY_H

/**
 * make the local history window visible.
 *
 * \return NSERROR_OK on success else appropriate error code on faliure.
 */
nserror nsw32_local_history_present(HWND hWndParent, struct browser_window *bw);

/**
 * hide the local history window.
 */
nserror nsw32_local_history_hide(void);

/**
 * Destroys the local history window and performs any other necessary cleanup
 * actions.
 */
nserror nsw32_local_history_finalise(void);

#endif
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/*
 * Copyright 2011 Vincent Sanders <vince@simtec.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include "utils/config.h"

#include <limits.h>
#include <stdbool.h>
#include <windows.h>
#include <shlobj.h>
#include <shlwapi.h>
#include <io.h>

#include "utils/utils.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "utils/filepath.h"
#include "utils/file.h"
#include "utils/nsurl.h"
#include "utils/nsoption.h"
#include "netsurf/url_db.h"
#include "netsurf/cookie_db.h"
#include "netsurf/browser.h"
#include "netsurf/browser_window.h"
#include "netsurf/fetch.h"
#include "netsurf/misc.h"
#include "netsurf/netsurf.h"
#include "desktop/hotlist.h"

#include "windows/findfile.h"
#include "windows/file.h"
#include "windows/cookies.h"
#include "windows/drawable.h"
#include "windows/corewindow.h"
#include "windows/download.h"
#include "windows/local_history.h"
#include "windows/window.h"
#include "windows/schedule.h"
#include "windows/font.h"
#include "windows/fetch.h"
#include "windows/pointers.h"
#include "windows/bitmap.h"
#include "windows/clipboard.h"
#include "windows/gui.h"


/**
 * Obtain the DPI of the display.
 *
 * \return The DPI of the device the window is displayed on.
 */
static int get_screen_dpi(void)
{
	HDC screendc = GetDC(0);
	int dpi = GetDeviceCaps(screendc, LOGPIXELSY);
	ReleaseDC(0, screendc);

	if (dpi <= 10) {
		dpi = 96; /* 96DPI is the default */
	}

	NSLOG(netsurf, INFO, "FIX DPI %d", dpi);

	return dpi;
}

/**
 * Get the path to the config directory.
 *
 * This ought to use SHGetKnownFolderPath(FOLDERID_RoamingAppData) and
 * PathCcpAppend() but uses depricated API because that is what mingw
 * supports.
 *
 * @param config_home_out Path to configuration directory.
 * @return NSERROR_OK on sucess and \a config_home_out updated else error code.
 */
static nserror get_config_home(char **config_home_out)
{
	TCHAR adPath[MAX_PATH]; /* appdata path */
	char nsdir[] = "NetSurf";
	HRESULT hres;

	hres = SHGetFolderPath(NULL,
			       CSIDL_APPDATA | CSIDL_FLAG_CREATE,
			       NULL,
			       SHGFP_TYPE_CURRENT,
			       adPath);
	if (hres != S_OK) {
		return NSERROR_INVALID;
	}

	if (PathAppend(adPath, nsdir) == false) {
		return NSERROR_NOT_FOUND;
	}

	/* ensure netsurf directory exists */
	if (CreateDirectory(adPath, NULL) == 0) {
		DWORD dw;
		dw = GetLastError();
		if (dw != ERROR_ALREADY_EXISTS) {
			return NSERROR_NOT_DIRECTORY;
		}
	}

	*config_home_out = strdup(adPath);

	NSLOG(netsurf, INFO, "using config path \"%s\"", *config_home_out);

	return NSERROR_OK;
}


/**
 * Cause an abnormal program termination.
 *
 * \note This never returns and is intended to terminate without any cleanup.
 *
 * \param error The message to display to the user.
 */
static void die(const char *error)
{
	exit(1);
}



/**
 * Ensures output logging stream is available
 */
static bool nslog_ensure(FILE *fptr)
{
	/* mwindows compile flag normally invalidates standard io unless
	 *  already redirected
	 */
	if (_get_osfhandle(fileno(fptr)) == -1) {
		AllocConsole();
		freopen("CONOUT$", "w", fptr);
	}
	return true;
}

/**
 * Set option defaults for windows frontend
 *
 * @param defaults The option table to update.
 * @return error status.
 */
static nserror set_defaults(struct nsoption_s *defaults)
{
	/* Set defaults for absent option strings */

	/* locate CA bundle and set as default, cannot rely on curl
	 * compiled in default on windows.
	 */
	DWORD res_len;
	DWORD buf_tchar_size = PATH_MAX + 1;
	DWORD buf_bytes_size = sizeof(TCHAR) * buf_tchar_size;
	char *ptr = NULL;
	char *buf;
	char *fname;
	HRESULT hres;
	char dldir[] = "Downloads";

	buf = malloc(buf_bytes_size);
	if (buf== NULL) {
		return NSERROR_NOMEM;
	}
	buf[0] = '\0';

	/* locate certificate bundle */
	res_len = SearchPathA(NULL,
			      "ca-bundle.crt",
			      NULL,
			      buf_tchar_size,
			      buf,
			      &ptr);
	if (res_len > 0) {
		nsoption_setnull_charp(ca_bundle, strdup(buf));
	} else {
		ptr = filepath_sfind(G_resource_pathv, buf, "ca-bundle.crt");
		if (ptr != NULL) {
			nsoption_setnull_charp(ca_bundle, strdup(buf));
		}
	}


	/* download directory default
	 *
	 * unfortunately SHGetKnownFolderPath(FOLDERID_Downloads) is
	 * not available so use the obsolete method of user prodile
	 * with downloads suffixed
	 */
	buf[0] = '\0';

	hres = SHGetFolderPath(NULL,
			       CSIDL_PROFILE | CSIDL_FLAG_CREATE,
			       NULL,
			       SHGFP_TYPE_CURRENT,
			       buf);
	if (hres == S_OK) {
		if (PathAppend(buf, dldir)) {
			nsoption_setnull_charp(downloads_directory,
					       strdup(buf));

		}
	}

	free(buf);

	/* ensure homepage option has a default */
	nsoption_setnull_charp(homepage_url, strdup(NETSURF_HOMEPAGE));

	/* cookie file default */
	fname = NULL;
	netsurf_mkpath(&fname, NULL, 2, G_config_path, "Cookies");
	if (fname != NULL) {
		nsoption_setnull_charp(cookie_file, fname);
	}

	/* cookie jar default */
	fname = NULL;
	netsurf_mkpath(&fname, NULL, 2, G_config_path, "Cookies");
	if (fname != NULL) {
		nsoption_setnull_charp(cookie_jar, fname);
	}

	/* url database default */
	fname = NULL;
	netsurf_mkpath(&fname, NULL, 2, G_config_path, "URLs");
	if (fname != NULL) {
		nsoption_setnull_charp(url_file, fname);
	}

	/* bookmark database default */
	fname = NULL;
	netsurf_mkpath(&fname, NULL, 2, G_config_path, "Hotlist");
	if (fname != NULL) {
		nsoption_setnull_charp(hotlist_path, fname);
	}

	return NSERROR_OK;
}


/**
 * Initialise user options location and contents
 */
static nserror
nsw32_option_init(int *pargc, char** argv, char **respaths, char *config_path)
{
	nserror ret;
	char *choices = NULL;

	/* set the globals that will be used in the set_defaults() callback */
	G_resource_pathv = respaths;
	G_config_path = config_path;

	/* user options setup */
	ret = nsoption_init(set_defaults, &nsoptions, &nsoptions_default);
	if (ret != NSERROR_OK) {
		return ret;
	}

	/* Attempt to load the user choices */
	ret = netsurf_mkpath(&choices, NULL, 2, config_path, "Choices");
	if (ret == NSERROR_OK) {
		nsoption_read(choices, nsoptions);
		free(choices);
	}

	/* overide loaded options with those from commandline */
	nsoption_commandline(pargc, argv, nsoptions);

	return NSERROR_OK;
}

/**
 * Initialise messages
 */
static nserror nsw32_messages_init(char **respaths)
{
	char *messages;
	nserror res;
	const uint8_t *data;
	size_t data_size;

	res = nsw32_get_resource_data("messages", &data, &data_size);
	if (res == NSERROR_OK) {
		res = messages_add_from_inline(data, data_size);
	} else {
		/* Obtain path to messages */
		messages = filepath_find(respaths, "messages");
		if (messages == NULL) {
			res = NSERROR_NOT_FOUND;
		} else {
			res = messages_add_from_file(messages);
			free(messages);
		}
	}

	return res;
}


/**
 * Construct a unix style argc/argv
 *
 * \param argc_out number of commandline arguments
 * \param argv_out string vector of command line arguments
 * \return NSERROR_OK on success else error code
 */
static nserror win32_to_unix_commandline(int *argc_out, char ***argv_out)
{
	int argc = 0;
	char **argv;
	int cura;
	LPWSTR *argvw;
	size_t len;

	argvw = CommandLineToArgvW(GetCommandLineW(), &argc);
	if (argvw == NULL) {
		return NSERROR_INVALID;
	}

	argv = malloc(sizeof(char *) * argc);
	if (argv == NULL) {
		return NSERROR_NOMEM;
	}

	for (cura = 0; cura < argc; cura++) {

		len = wcstombs(NULL, argvw[cura], 0) + 1;
		if (len > 0) {
			argv[cura] = malloc(len);
			if (argv[cura] == NULL) {
				free(argv);
				return NSERROR_NOMEM;
			}
		} else {
			free(argv);
			return NSERROR_INVALID;
		}

		wcstombs(argv[cura], argvw[cura], len);
		/* alter windows-style forward slash flags to hyphen flags. */
		if (argv[cura][0] == '/') {
			argv[cura][0] = '-';
		}
	}

	*argc_out = argc;
	*argv_out = argv;

	return NSERROR_OK;
}


static struct gui_misc_table win32_misc_table = {
	.schedule = win32_schedule,
	.present_cookies = nsw32_cookies_present,
};

/**
 * Entry point from windows
 **/
int WINAPI
WinMain(HINSTANCE hInstance, HINSTANCE hLastInstance, LPSTR lpcli, int ncmd)
{
	int argc;
	char **argv;
	char **respaths;
	char *nsw32_config_home = NULL;
	nserror ret;
	const char *addr;
	nsurl *url;
	struct netsurf_table win32_table = {
		.misc = &win32_misc_table,
		.window = win32_window_table,
		.clipboard = win32_clipboard_table,
		.download = win32_download_table,
		.fetch = win32_fetch_table,
		.file = win32_file_table,
		.utf8 = win32_utf8_table,
		.bitmap = win32_bitmap_table,
		.layout = win32_layout_table,
	};

	ret = netsurf_register(&win32_table);
	if (ret != NSERROR_OK) {
		die("NetSurf operation table registration failed");
	}

	/* Save the application-instance handle. */
	hinst = hInstance;

	setbuf(stderr, NULL);

	ret = win32_to_unix_commandline(&argc, &argv);
	if (ret != NSERROR_OK) {
		/* no log as logging requires this for initialisation */
		return 1;
	}

	/* initialise logging - not fatal if it fails but not much we
	 * can do about it
	 */
	nslog_init(nslog_ensure, &argc, argv);

	/* build resource path string vector */
	respaths = nsws_init_resource("${APPDATA}\\NetSurf:${PROGRAMFILES}\\NetSurf\\NetSurf\\:"NETSURF_WINDOWS_RESPATH);

	/* Locate the correct user configuration directory path */
	ret = get_config_home(&nsw32_config_home);
	if (ret != NSERROR_OK) {
		NSLOG(netsurf, INFO,
		      "Unable to locate a configuration directory.");
	}

	/* Initialise user options */
	ret = nsw32_option_init(&argc, argv, respaths, nsw32_config_home);
	if (ret != NSERROR_OK) {
		NSLOG(netsurf, ERROR, "Options failed to initialise (%s)\n",
		      messages_get_errorcode(ret));
		return 1;
	}

	/* Initialise translated messages */
	ret = nsw32_messages_init(respaths);
	if (ret != NSERROR_OK) {
		fprintf(stderr, "Unable to load translated messages (%s)\n",
			messages_get_errorcode(ret));
		NSLOG(netsurf, INFO, "Unable to load translated messages");
		/** \todo decide if message load faliure should be fatal */
	}

	/* common initialisation */
	ret = netsurf_init(NULL);
	if (ret != NSERROR_OK) {
		NSLOG(netsurf, INFO, "NetSurf failed to initialise");
		return 1;
	}

	browser_set_dpi(get_screen_dpi());

	urldb_load(nsoption_charp(url_file));
	urldb_load_cookies(nsoption_charp(cookie_file));
	hotlist_init(nsoption_charp(hotlist_path),
			nsoption_charp(hotlist_path));

	ret = nsws_create_main_class(hInstance);
	ret = nsws_create_drawable_class(hInstance);
	ret = nsw32_create_corewindow_class(hInstance);

	nsoption_set_bool(target_blank, false);

	nsws_window_init_pointers(hInstance);

	/* If there is a url specified on the command line use it */
	if (argc > 1) {
		addr = argv[1];
	} else if (nsoption_charp(homepage_url) != NULL) {
		addr = nsoption_charp(homepage_url);
	} else {
		addr = NETSURF_HOMEPAGE;
	}

	NSLOG(netsurf, INFO, "calling browser_window_create");

	ret = nsurl_create(addr, &url);
	if (ret == NSERROR_OK) {
		ret = browser_window_create(BW_CREATE_HISTORY,
					      url,
					      NULL,
					      NULL,
					      NULL);
		nsurl_unref(url);

	}
	if (ret != NSERROR_OK) {
		win32_warning(messages_get_errorcode(ret), 0);
	} else {
		win32_run();
	}

	urldb_save_cookies(nsoption_charp(cookie_jar));
	urldb_save(nsoption_charp(url_file));

	netsurf_exit();

	/* finalise options */
	nsoption_finalise(nsoptions, nsoptions_default);

	/* finalise logging */
	nslog_finalise();

	return 0;
}







netsurf-vince/pdf/frontends/windows/options.h

/*
 * Copyright 2016 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef _NETSURF_WIN32_OPTIONS_H_
#define _NETSURF_WIN32_OPTIONS_H_

/* currently nothing here */

#endif

/* location to download files to */
NSOPTION_STRING(downloads_directory, NULL)

/* where to store URL database */
NSOPTION_STRING(url_file, NULL)

/* path to save hotlist file */
NSOPTION_STRING(hotlist_path, NULL)







netsurf-vince/pdf/frontends/windows/plot.c

/*
 * Copyright 2008 Vincent Sanders <vince@simtec.co.uk>
 * Copyright 2009 Mark Benjamin <netsurf-browser.org.MarkBenjamin@dfgh.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * win32 plotter implementation.
 */

#include "utils/config.h"
#include <sys/types.h>
#include <stdint.h>
#include <string.h>
#include <limits.h>
#include <math.h>
#include <windows.h>

#include "utils/log.h"
#include "utils/utf8.h"
#include "netsurf/mouse.h"
#include "netsurf/window.h"
#include "netsurf/plotters.h"

#include "windows/bitmap.h"
#include "windows/font.h"
#include "windows/gui.h"
#include "windows/plot.h"

HDC plot_hdc;

/** currently set clipping rectangle */
static RECT plot_clip;


/**
 * bitmap helper to plot a solid block of colour
 *
 * \param col colour to plot with
 * \param x the x coordinate to plot at
 * \param y the y coordinate to plot at
 * \param width the width of block to plot
 * \param height the height to plot
 * \return NSERROR_OK on sucess else error code.
 */
static nserror
plot_block(COLORREF col, int x, int y, int width, int height)
{
	HRGN clipregion;
	HGDIOBJ original = NULL;

	/* Bail early if we can */
	if ((x >= plot_clip.right) ||
	    ((x + width) < plot_clip.left) ||
	    (y >= plot_clip.bottom) ||
	    ((y + height) < plot_clip.top)) {
		/* Image completely outside clip region */
		return NSERROR_OK;
	}

	/* ensure the plot HDC is set */
	if (plot_hdc == NULL) {
		NSLOG(netsurf, INFO, "HDC not set on call to plotters");
		return NSERROR_INVALID;
	}

	clipregion = CreateRectRgnIndirect(&plot_clip);
	if (clipregion == NULL) {
		return NSERROR_INVALID;
	}

	SelectClipRgn(plot_hdc, clipregion);

	/* Saving the original pen object */
	original = SelectObject(plot_hdc,GetStockObject(DC_PEN));

	SelectObject(plot_hdc, GetStockObject(DC_PEN));
	SelectObject(plot_hdc, GetStockObject(DC_BRUSH));
	SetDCPenColor(plot_hdc, col);
	SetDCBrushColor(plot_hdc, col);
	Rectangle(plot_hdc, x, y, width, height);

	SelectObject(plot_hdc,original); /* Restoring the original pen object */

	DeleteObject(clipregion);

	return NSERROR_OK;

}


/**
 * plot an alpha blended bitmap
 *
 * blunt force truma way of achiving alpha blended plotting
 *
 * \param hdc drawing cotext
 * \param bitmap bitmap to render
 * \param x x coordinate to plot at
 * \param y y coordinate to plot at
 * \param width The width to plot the bitmap into
 * \param height The height to plot the bitmap into
 * \return NSERROR_OK on success else appropriate error code.
 */
static nserror
plot_alpha_bitmap(HDC hdc,
		  struct bitmap *bitmap,
		  int x, int y,
		  int width, int height)
{
#ifdef WINDOWS_GDI_ALPHA_WORKED
	BLENDFUNCTION blnd = {  AC_SRC_OVER, 0, 0xff, AC_SRC_ALPHA };
	HDC bmihdc;
	bool bltres;
	bmihdc = CreateCompatibleDC(hdc);
	SelectObject(bmihdc, bitmap->windib);
	bltres = AlphaBlend(hdc,
			    x, y,
			    width, height,
			    bmihdc,
			    0, 0,
			    bitmap->width, bitmap->height,
			    blnd);
	DeleteDC(bmihdc);
	if (!bltres) {
		return NSERROR_INVALID;
	}
#else
	HDC Memhdc;
	BITMAPINFOHEADER bmih;
	int v, vv, vi, h, hh, width4, transparency;
	unsigned char alpha;
	bool isscaled = false; /* set if the scaled bitmap requires freeing */
	BITMAP MemBM;
	BITMAPINFO *bmi;
	HBITMAP MemBMh;

	NSLOG(plot, DEEPDEBUG, "%p bitmap %d,%d width %d height %d",
		 bitmap, x, y, width, height);
	NSLOG(plot, DEEPDEBUG, "clipped %ld,%ld to %ld,%ld",
		 plot_clip.left, plot_clip.top,
		 plot_clip.right, plot_clip.bottom);

	Memhdc = CreateCompatibleDC(hdc);
	if (Memhdc == NULL) {
		return NSERROR_INVALID;
	}

	if ((bitmap->width != width) ||
	    (bitmap->height != height)) {
		NSLOG(plot, DEEPDEBUG, "scaling from %d,%d to %d,%d",
			 bitmap->width, bitmap->height, width, height);
		bitmap = bitmap_scale(bitmap, width, height);
		if (bitmap == NULL) {
			return NSERROR_INVALID;
		}
		isscaled = true;
	}

	bmi = (BITMAPINFO *) malloc(sizeof(BITMAPINFOHEADER) +
				    (bitmap->width * bitmap->height * 4));
	if (bmi == NULL) {
		DeleteDC(Memhdc);
		return NSERROR_INVALID;
	}

	MemBMh = CreateCompatibleBitmap(hdc, bitmap->width, bitmap->height);
	if (MemBMh == NULL){
		free(bmi);
		DeleteDC(Memhdc);
		return NSERROR_INVALID;
	}

	/* save 'background' data for alpha channel work */
	SelectObject(Memhdc, MemBMh);
	BitBlt(Memhdc, 0, 0, bitmap->width, bitmap->height, hdc, x, y, SRCCOPY);
	GetObject(MemBMh, sizeof(BITMAP), &MemBM);

	bmih.biSize = sizeof(bmih);
	bmih.biWidth = bitmap->width;
	bmih.biHeight = bitmap->height;
	bmih.biPlanes = 1;
	bmih.biBitCount = 32;
	bmih.biCompression = BI_RGB;
	bmih.biSizeImage = 4 * bitmap->height * bitmap->width;
	bmih.biXPelsPerMeter = 3600; /* 100 dpi */
	bmih.biYPelsPerMeter = 3600;
	bmih.biClrUsed = 0;
	bmih.biClrImportant = 0;
	bmi->bmiHeader = bmih;

	GetDIBits(hdc, MemBMh, 0, bitmap->height, bmi->bmiColors, bmi,
		  DIB_RGB_COLORS);

	/* then load 'foreground' bits from bitmap->pixdata */

	width4 = bitmap->width * 4;
	for (v = 0, vv = 0, vi = (bitmap->height - 1) * width4;
	     v < bitmap->height;
	     v++, vv += bitmap->width, vi -= width4) {
		for (h = 0, hh = 0; h < bitmap->width; h++, hh += 4) {
			alpha = bitmap->pixdata[vi + hh + 3];
/* multiplication of alpha value; subject to profiling could be optional */
			if (alpha == 0xFF) {
				bmi->bmiColors[vv + h].rgbBlue =
					bitmap->pixdata[vi + hh + 2];
				bmi->bmiColors[vv + h].rgbGreen =
					bitmap->pixdata[vi + hh + 1];
				bmi->bmiColors[vv + h].rgbRed =
					bitmap->pixdata[vi + hh];
			} else if (alpha > 0) {
				transparency = 0x100 - alpha;
				bmi->bmiColors[vv + h].rgbBlue =
					(bmi->bmiColors[vv + h].rgbBlue
					 * transparency +
					 (bitmap->pixdata[vi + hh + 2]) *
					 alpha) >> 8;
				bmi->bmiColors[vv + h].rgbGreen =
					(bmi->bmiColors[vv + h].
					 rgbGreen
					 * transparency +
					 (bitmap->pixdata[vi + hh + 1]) *
					 alpha) >> 8;
				bmi->bmiColors[vv + h].rgbRed =
					(bmi->bmiColors[vv + h].rgbRed
					 * transparency +
					 bitmap->pixdata[vi + hh]
					 * alpha) >> 8;
			}
		}
	}
	SetDIBitsToDevice(hdc, x, y, bitmap->width, bitmap->height,
			  0, 0, 0, bitmap->height,
			  (const void *) bmi->bmiColors,
			  bmi, DIB_RGB_COLORS);

	if (isscaled && bitmap && bitmap->pixdata) {
		free(bitmap->pixdata);
		free(bitmap);
	}

	free(bmi);
	DeleteObject(MemBMh);
	DeleteDC(Memhdc);
#endif

	return NSERROR_OK;
}


/**
 * Internal bitmap plotting
 *
 * \param bitmap The bitmap to plot
 * \param x x coordinate to plot at
 * \param y y coordinate to plot at
 * \param width The width to plot the bitmap into
 * \param height The height to plot the bitmap into
 * \return NSERROR_OK on success else appropriate error code.
 */
static nserror
plot_bitmap(struct bitmap *bitmap, int x, int y, int width, int height)
{
	HRGN clipregion;
	nserror res = NSERROR_OK;

	/* Bail early if we can */
	if ((x >= plot_clip.right) ||
	    ((x + width) < plot_clip.left) ||
	    (y >= plot_clip.bottom) ||
	    ((y + height) < plot_clip.top)) {
		/* Image completely outside clip region */
		return NSERROR_OK;
	}

	/* ensure the plot HDC is set */
	if (plot_hdc == NULL) {
		NSLOG(netsurf, INFO, "HDC not set on call to plotters");
		return NSERROR_INVALID;
	}

	clipregion = CreateRectRgnIndirect(&plot_clip);
	if (clipregion == NULL) {
		return NSERROR_INVALID;
	}

	SelectClipRgn(plot_hdc, clipregion);

	if (bitmap->opaque) {
		int bltres;
		/* opaque bitmap */
		if ((bitmap->width == width) &&
		    (bitmap->height == height)) {
			/* unscaled */
			bltres = SetDIBitsToDevice(plot_hdc,
						   x, y,
						   width, height,
						   0, 0,
						   0,
						   height,
						   bitmap->pixdata,
						   (BITMAPINFO *)bitmap->pbmi,
						   DIB_RGB_COLORS);
		} else {
			/* scaled */
			SetStretchBltMode(plot_hdc, COLORONCOLOR);
			bltres = StretchDIBits(plot_hdc,
					       x, y,
					       width, height,
					       0, 0,
					       bitmap->width, bitmap->height,
					       bitmap->pixdata,
					       (BITMAPINFO *)bitmap->pbmi,
					       DIB_RGB_COLORS,
					       SRCCOPY);


		}
		/* check to see if GDI operation failed */
		if (bltres == 0) {
			res = NSERROR_INVALID;
		}
		NSLOG(plot, DEEPDEBUG, "bltres = %d", bltres);
	} else {
		/* Bitmap with alpha.*/
		res = plot_alpha_bitmap(plot_hdc, bitmap, x, y, width, height);
	}

	DeleteObject(clipregion);

	return res;
}


/**
 * \brief Sets a clip rectangle for subsequent plot operations.
 *
 * \param ctx The current redraw context.
 * \param clip The rectangle to limit all subsequent plot
 *              operations within.
 * \return NSERROR_OK on success else error code.
 */
static nserror clip(const struct redraw_context *ctx, const struct rect *clip)
{
	NSLOG(plot, DEEPDEBUG, "clip %d,%d to %d,%d", clip->x0, clip->y0, clip->x1, clip->y1);

	plot_clip.left = clip->x0;
	plot_clip.top = clip->y0;
	plot_clip.right = clip->x1 + 1; /* co-ordinates are exclusive */
	plot_clip.bottom = clip->y1 + 1; /* co-ordinates are exclusive */

	return NSERROR_OK;
}


/**
 * Plots an arc
 *
 * plot an arc segment around (x,y), anticlockwise from angle1
 *  to angle2. Angles are measured anticlockwise from
 *  horizontal, in degrees.
 *
 * \param ctx The current redraw context.
 * \param style Style controlling the arc plot.
 * \param x The x coordinate of the arc.
 * \param y The y coordinate of the arc.
 * \param radius The radius of the arc.
 * \param angle1 The start angle of the arc.
 * \param angle2 The finish angle of the arc.
 * \return NSERROR_OK on success else error code.
 */
static nserror
arc(const struct redraw_context *ctx,
    const plot_style_t *style,
    int x, int y,
    int radius, int angle1, int angle2)
{
	NSLOG(plot, DEEPDEBUG, "arc centre %d,%d radius %d from %d to %d", x, y, radius,
		 angle1, angle2);

	/* ensure the plot HDC is set */
	if (plot_hdc == NULL) {
		NSLOG(netsurf, INFO, "HDC not set on call to plotters");
		return NSERROR_INVALID;
	}

	HRGN clipregion = CreateRectRgnIndirect(&plot_clip);
	if (clipregion == NULL) {
		return NSERROR_INVALID;
	}

	COLORREF col = (DWORD)(style->stroke_colour & 0x00FFFFFF);
	HPEN pen = CreatePen(PS_GEOMETRIC | PS_SOLID, 1, col);
	if (pen == NULL) {
		DeleteObject(clipregion);
		return NSERROR_INVALID;
	}
	HGDIOBJ penbak = SelectObject(plot_hdc, (HGDIOBJ) pen);
	if (penbak == NULL) {
		DeleteObject(clipregion);
		DeleteObject(pen);
		return NSERROR_INVALID;
	}

	int q1, q2;
	double a1=1.0, a2=1.0, b1=1.0, b2=1.0;
	q1 = (int) ((angle1 + 45) / 90) - 45;
	q2 = (int) ((angle2 + 45) / 90) - 45;
	while (q1 > 4)
		q1 -= 4;
	while (q2 > 4)
		q2 -= 4;
	while (q1 <= 0)
		q1 += 4;
	while (q2 <= 0)
		q2 += 4;
	angle1 = ((angle1 + 45) % 90) - 45;
	angle2 = ((angle2 + 45) % 90) - 45;

	switch(q1) {
	case 1:
		a1 = 1.0;
		b1 = -tan((M_PI / 180) * angle1);
		break;
	case 2:
		b1 = -1.0;
		a1 = -tan((M_PI / 180) * angle1);
		break;
	case 3:
		a1 = -1.0;
		b1 = tan((M_PI / 180) * angle1);
		break;
	case 4:
		b1 = 1.0;
		a1 = tan((M_PI / 180) * angle1);
		break;
	}

	switch(q2) {
	case 1:
		a2 = 1.0;
		b2 = -tan((M_PI / 180) * angle2);
		break;
	case 2:
		b2 = -1.0;
		a2 = -tan((M_PI / 180) * angle2);
		break;
	case 3:
		a2 = -1.0;
		b2 = tan((M_PI / 180) * angle2);
		break;
	case 4:
		b2 = 1.0;
		a2 = tan((M_PI / 180) * angle2);
		break;
	}

	SelectClipRgn(plot_hdc, clipregion);

	Arc(plot_hdc, x - radius, y - radius, x + radius, y + radius,
	    x + (int)(a1 * radius), y + (int)(b1 * radius),
	    x + (int)(a2 * radius), y + (int)(b2 * radius));

	SelectClipRgn(plot_hdc, NULL);
	pen = SelectObject(plot_hdc, penbak);
	DeleteObject(clipregion);
	DeleteObject(pen);

	return NSERROR_OK;
}


/**
 * Plots a circle
 *
 * Plot a circle centered on (x,y), which is optionally filled.
 *
 * \param ctx The current redraw context.
 * \param style Style controlling the circle plot.
 * \param x x coordinate of circle centre.
 * \param y y coordinate of circle centre.
 * \param radius circle radius.
 * \return NSERROR_OK on success else error code.
 */
static nserror
disc(const struct redraw_context *ctx,
     const plot_style_t *style,
     int x, int y, int radius)
{
	NSLOG(plot, DEEPDEBUG, "disc at %d,%d radius %d", x, y, radius);

	/* ensure the plot HDC is set */
	if (plot_hdc == NULL) {
		NSLOG(netsurf, INFO, "HDC not set on call to plotters");
		return NSERROR_INVALID;
	}

	HRGN clipregion = CreateRectRgnIndirect(&plot_clip);
	if (clipregion == NULL) {
		return NSERROR_INVALID;
	}

	COLORREF col = (DWORD)((style->fill_colour | style->stroke_colour)
			       & 0x00FFFFFF);
	HPEN pen = CreatePen(PS_GEOMETRIC | PS_SOLID, 1, col);
	if (pen == NULL) {
		DeleteObject(clipregion);
		return NSERROR_INVALID;
	}
	HGDIOBJ penbak = SelectObject(plot_hdc, (HGDIOBJ) pen);
	if (penbak == NULL) {
		DeleteObject(clipregion);
		DeleteObject(pen);
		return NSERROR_INVALID;
	}
	HBRUSH brush = CreateSolidBrush(col);
	if (brush == NULL) {
		DeleteObject(clipregion);
		SelectObject(plot_hdc, penbak);
		DeleteObject(pen);
		return NSERROR_INVALID;
	}
	HGDIOBJ brushbak = SelectObject(plot_hdc, (HGDIOBJ) brush);
	if (brushbak == NULL) {
		DeleteObject(clipregion);
		SelectObject(plot_hdc, penbak);
		DeleteObject(pen);
		DeleteObject(brush);
		return NSERROR_INVALID;
	}

	SelectClipRgn(plot_hdc, clipregion);

	if (style->fill_type == PLOT_OP_TYPE_NONE) {
		Arc(plot_hdc, x - radius, y - radius, x + radius, y + radius,
		    x - radius, y - radius,
		    x - radius, y - radius);
	} else {
		Ellipse(plot_hdc, x - radius, y - radius, x + radius, y + radius);
	}

	SelectClipRgn(plot_hdc, NULL);
	pen = SelectObject(plot_hdc, penbak);
	brush = SelectObject(plot_hdc, brushbak);
	DeleteObject(clipregion);
	DeleteObject(pen);
	DeleteObject(brush);

	return NSERROR_OK;
}


/**
 * Plots a line
 *
 * plot a line from (x0,y0) to (x1,y1). Coordinates are at
 *  centre of line width/thickness.
 *
 * \param ctx The current redraw context.
 * \param style Style controlling the line plot.
 * \param line A rectangle defining the line to be drawn
 * \return NSERROR_OK on success else error code.
 */
static nserror
line(const struct redraw_context *ctx,
     const plot_style_t *style,
     const struct rect *line)
{
	NSLOG(plot, DEEPDEBUG, "from %d,%d to %d,%d",
	      line->x0, line->y0, line->x1, line->y1);

	/* ensure the plot HDC is set */
	if (plot_hdc == NULL) {
		NSLOG(netsurf, INFO, "HDC not set on call to plotters");
		return NSERROR_INVALID;
	}

	HRGN clipregion = CreateRectRgnIndirect(&plot_clip);
	if (clipregion == NULL) {
		return NSERROR_INVALID;
	}

	COLORREF col = (DWORD)(style->stroke_colour & 0x00FFFFFF);
	/* windows 0x00bbggrr */
	DWORD penstyle = PS_GEOMETRIC |
		((style->stroke_type == PLOT_OP_TYPE_DOT) ? PS_DOT :
		 (style->stroke_type == PLOT_OP_TYPE_DASH) ? PS_DASH:
		 0);
	LOGBRUSH lb = {BS_SOLID, col, 0};
	HPEN pen = ExtCreatePen(penstyle,
			plot_style_fixed_to_int(style->stroke_width),
			&lb, 0, NULL);
	if (pen == NULL) {
		DeleteObject(clipregion);
		return NSERROR_INVALID;
	}
	HGDIOBJ bak = SelectObject(plot_hdc, (HGDIOBJ) pen);
	if (bak == NULL) {
		DeleteObject(pen);
		DeleteObject(clipregion);
		return NSERROR_INVALID;
	}

	SelectClipRgn(plot_hdc, clipregion);

	MoveToEx(plot_hdc, line->x0, line->y0, (LPPOINT) NULL);

	LineTo(plot_hdc, line->x1, line->y1);

	SelectClipRgn(plot_hdc, NULL);
	pen = SelectObject(plot_hdc, bak);

	DeleteObject(pen);
	DeleteObject(clipregion);

	return NSERROR_OK;
}


/**
 * Plots a rectangle.
 *
 * The rectangle can be filled an outline or both controlled
 *  by the plot style The line can be solid, dotted or
 *  dashed. Top left corner at (x0,y0) and rectangle has given
 *  width and height.
 *
 * \param ctx The current redraw context.
 * \param style Style controlling the rectangle plot.
 * \param rect A rectangle defining the line to be drawn
 * \return NSERROR_OK on success else error code.
 */
static nserror
rectangle(const struct redraw_context *ctx,
	  const plot_style_t *style,
	  const struct rect *rect)
{
	NSLOG(plot, DEEPDEBUG, "rectangle from %d,%d to %d,%d",
		 rect->x0, rect->y0, rect->x1, rect->y1);

	/* ensure the plot HDC is set */
	if (plot_hdc == NULL) {
		NSLOG(netsurf, INFO, "HDC not set on call to plotters");
		return NSERROR_INVALID;
	}

	HRGN clipregion = CreateRectRgnIndirect(&plot_clip);
	if (clipregion == NULL) {
		return NSERROR_INVALID;
	}

	COLORREF pencol = (DWORD)(style->stroke_colour & 0x00FFFFFF);
	DWORD penstyle = PS_GEOMETRIC |
		(style->stroke_type == PLOT_OP_TYPE_DOT ? PS_DOT :
		 (style->stroke_type == PLOT_OP_TYPE_DASH ? PS_DASH :
		  (style->stroke_type == PLOT_OP_TYPE_NONE ? PS_NULL :
		   0)));
	LOGBRUSH lb = {BS_SOLID, pencol, 0};
	LOGBRUSH lb1 = {BS_SOLID, style->fill_colour, 0};
	if (style->fill_type == PLOT_OP_TYPE_NONE)
		lb1.lbStyle = BS_HOLLOW;

	HPEN pen = ExtCreatePen(penstyle,
			plot_style_fixed_to_int(style->stroke_width),
			&lb, 0, NULL);
	if (pen == NULL) {
		return NSERROR_INVALID;
	}
	HGDIOBJ penbak = SelectObject(plot_hdc, (HGDIOBJ) pen);
	if (penbak == NULL) {
		DeleteObject(pen);
		return NSERROR_INVALID;
	}
	HBRUSH brush = CreateBrushIndirect(&lb1);
	if (brush  == NULL) {
		SelectObject(plot_hdc, penbak);
		DeleteObject(pen);
		return NSERROR_INVALID;
	}
	HGDIOBJ brushbak = SelectObject(plot_hdc, (HGDIOBJ) brush);
	if (brushbak == NULL) {
		SelectObject(plot_hdc, penbak);
		DeleteObject(pen);
		DeleteObject(brush);
		return NSERROR_INVALID;
	}

	SelectClipRgn(plot_hdc, clipregion);

	/* windows GDI call coordinates are inclusive */
	Rectangle(plot_hdc, rect->x0, rect->y0, rect->x1 + 1, rect->y1 + 1);

	pen = SelectObject(plot_hdc, penbak);
	brush = SelectObject(plot_hdc, brushbak);
	SelectClipRgn(plot_hdc, NULL);
	DeleteObject(pen);
	DeleteObject(brush);
	DeleteObject(clipregion);

	return NSERROR_OK;
}


/**
 * Plot a polygon
 *
 * Plots a filled polygon with straight lines between
 * points. The lines around the edge of the ploygon are not
 * plotted. The polygon is filled with the non-zero winding
 * rule.
 *
 * \param ctx The current redraw context.
 * \param style Style controlling the polygon plot.
 * \param p verticies of polygon
 * \param n number of verticies.
 * \return NSERROR_OK on success else error code.
 */
static nserror
polygon(const struct redraw_context *ctx,
	const plot_style_t *style,
	const int *p,
	unsigned int n)
{
	NSLOG(plot, DEEPDEBUG, "polygon %d points", n);

	/* ensure the plot HDC is set */
	if (plot_hdc == NULL) {
		NSLOG(netsurf, INFO, "HDC not set on call to plotters");
		return NSERROR_INVALID;
	}

	POINT points[n];
	unsigned int i;
	HRGN clipregion = CreateRectRgnIndirect(&plot_clip);
	if (clipregion == NULL) {
		return NSERROR_INVALID;
	}

	COLORREF pencol = (DWORD)(style->fill_colour & 0x00FFFFFF);
	COLORREF brushcol = (DWORD)(style->fill_colour & 0x00FFFFFF);
	HPEN pen = CreatePen(PS_GEOMETRIC | PS_NULL, 1, pencol);
	if (pen == NULL) {
		DeleteObject(clipregion);
		return NSERROR_INVALID;
	}
	HPEN penbak = SelectObject(plot_hdc, pen);
	if (penbak == NULL) {
		DeleteObject(clipregion);
		DeleteObject(pen);
		return NSERROR_INVALID;
	}
	HBRUSH brush = CreateSolidBrush(brushcol);
	if (brush == NULL) {
		DeleteObject(clipregion);
		SelectObject(plot_hdc, penbak);
		DeleteObject(pen);
		return NSERROR_INVALID;
	}
	HBRUSH brushbak = SelectObject(plot_hdc, brush);
	if (brushbak == NULL) {
		DeleteObject(clipregion);
		SelectObject(plot_hdc, penbak);
		DeleteObject(pen);
		DeleteObject(brush);
		return NSERROR_INVALID;
	}
	SetPolyFillMode(plot_hdc, WINDING);
	for (i = 0; i < n; i++) {
		points[i].x = (long) p[2 * i];
		points[i].y = (long) p[2 * i + 1];

		NSLOG(plot, DEEPDEBUG, "%ld,%ld ", points[i].x, points[i].y);
	}

	SelectClipRgn(plot_hdc, clipregion);

	if (n >= 2) {
		Polygon(plot_hdc, points, n);
	}

	SelectClipRgn(plot_hdc, NULL);

	pen = SelectObject(plot_hdc, penbak);
	brush = SelectObject(plot_hdc, brushbak);
	DeleteObject(clipregion);
	DeleteObject(pen);
	DeleteObject(brush);

	return NSERROR_OK;
}


/**
 * Plots a path.
 *
 * Path plot consisting of cubic Bezier curves. Line and fill colour is
 *  controlled by the plot style.
 *
 * \param ctx The current redraw context.
 * \param pstyle Style controlling the path plot.
 * \param p elements of path
 * \param n nunber of elements on path
 * \param transform A transform to apply to the path.
 * \return NSERROR_OK on success else error code.
 */
static nserror
path(const struct redraw_context *ctx,
     const plot_style_t *pstyle,
     const float *p,
     unsigned int n,
     const float transform[6])
{
	NSLOG(plot, DEEPDEBUG, "path unimplemented");
	return NSERROR_OK;
}


/**
 * Plot a bitmap
 *
 * Tiled plot of a bitmap image. (x,y) gives the top left
 * coordinate of an explicitly placed tile. From this tile the
 * image can repeat in all four directions -- up, down, left
 * and right -- to the extents given by the current clip
 * rectangle.
 *
 * The bitmap_flags say whether to tile in the x and y
 * directions. If not tiling in x or y directions, the single
 * image is plotted. The width and height give the dimensions
 * the image is to be scaled to.
 *
 * \param ctx The current redraw context.
 * \param bitmap The bitmap to plot
 * \param x The x coordinate to plot the bitmap
 * \param y The y coordiante to plot the bitmap
 * \param width The width of area to plot the bitmap into
 * \param height The height of area to plot the bitmap into
 * \param bg the background colour to alpha blend into
 * \param flags the flags controlling the type of plot operation
 * \return NSERROR_OK on success else error code.
 */
static nserror
bitmap(const struct redraw_context *ctx,
       struct bitmap *bitmap,
       int x, int y,
       int width,
       int height,
       colour bg,
       bitmap_flags_t flags)
{
	int xf,yf;
	bool repeat_x = (flags & BITMAPF_REPEAT_X);
	bool repeat_y = (flags & BITMAPF_REPEAT_Y);

	/* Bail early if we can */

	NSLOG(plot, DEEPDEBUG, "Plotting %p at %d,%d by %d,%d",bitmap, x,y,width,height);

	if (bitmap == NULL) {
		NSLOG(netsurf, INFO, "Passed null bitmap!");
		return NSERROR_OK;
	}

	/* check if nothing to plot */
	if (width == 0 || height == 0)
		return NSERROR_OK;

	/* x and y define coordinate of top left of of the initial explicitly
	 * placed tile. The width and height are the image scaling and the
	 * bounding box defines the extent of the repeat (which may go in all
	 * four directions from the initial tile).
	 */

	if (!(repeat_x || repeat_y)) {
		/* Not repeating at all, so just plot it */
		if ((bitmap->width == 1) && (bitmap->height == 1)) {
			if ((*(bitmap->pixdata + 3) & 0xff) == 0) {
				return NSERROR_OK;
			}
			return plot_block((*(COLORREF *)bitmap->pixdata) & 0xffffff,
					  x,
					  y,
					  x + width,
					  y + height);

		} else {
			return plot_bitmap(bitmap, x, y, width, height);
		}
	}

	/* Optimise tiled plots of 1x1 bitmaps by replacing with a flat fill
	 * of the area.  Can only be done when image is fully opaque. */
	if ((bitmap->width == 1) && (bitmap->height == 1)) {
		if ((*(COLORREF *)bitmap->pixdata & 0xff000000) != 0) {
			return plot_block((*(COLORREF *)bitmap->pixdata) & 0xffffff,
					  plot_clip.left,
					  plot_clip.top,
					  plot_clip.right,
					  plot_clip.bottom);
		}
	}

	/* Optimise tiled plots of bitmaps scaled to 1x1 by replacing with
	 * a flat fill of the area.  Can only be done when image is fully
	 * opaque.
	 */
	if ((width == 1) && (height == 1)) {
		if (bitmap->opaque) {
			/** TODO: Currently using top left pixel. Maybe centre
			 *        pixel or average value would be better. */
			return plot_block((*(COLORREF *)bitmap->pixdata) & 0xffffff,
					  plot_clip.left,
					  plot_clip.top,
					  plot_clip.right,
					  plot_clip.bottom);
		}
	}

	NSLOG(plot, DEEPDEBUG, "Tiled plotting %d,%d by %d,%d", x, y, width, height);
	NSLOG(plot, DEEPDEBUG, "clipped %ld,%ld to %ld,%ld",
		 plot_clip.left, plot_clip.top,
		 plot_clip.right, plot_clip.bottom);

	/* get left most tile position */
	if (repeat_x) {
		for (; x > plot_clip.left; x -= width);
	}

	/* get top most tile position */
	if (repeat_y) {
		for (; y > plot_clip.top; y -= height);
	}

	NSLOG(plot, DEEPDEBUG, "repeat from %d,%d to %ld,%ld",
		 x, y, plot_clip.right, plot_clip.bottom);

	/* tile down and across to extents */
	for (xf = x; xf < plot_clip.right; xf += width) {
		for (yf = y; yf < plot_clip.bottom; yf += height) {

			plot_bitmap(bitmap, xf, yf, width, height);
			if (!repeat_y)
				break;
		}
		if (!repeat_x)
			break;
	}
	return NSERROR_OK;
}


/**
 * Text plotting.
 *
 * \param ctx The current redraw context.
 * \param fstyle plot style for this text
 * \param x x coordinate
 * \param y y coordinate
 * \param text UTF-8 string to plot
 * \param length length of string, in bytes
 * \return NSERROR_OK on success else error code.
 */
static nserror
text(const struct redraw_context *ctx,
     const struct plot_font_style *fstyle,
     int x,
     int y,
     const char *text,
     size_t length)
{
	NSLOG(plot, DEEPDEBUG, "words %s at %d,%d", text, x, y);

	/* ensure the plot HDC is set */
	if (plot_hdc == NULL) {
		NSLOG(netsurf, INFO, "HDC not set on call to plotters");
		return NSERROR_INVALID;
	}

	HRGN clipregion = CreateRectRgnIndirect(&plot_clip);
	if (clipregion == NULL) {
		return NSERROR_INVALID;
	}

	HFONT fontbak, font = get_font(fstyle);
	if (font == NULL) {
		DeleteObject(clipregion);
		return NSERROR_INVALID;
	}
	int wlen;
	SIZE s;
	LPWSTR wstring;
	fontbak = (HFONT) SelectObject(plot_hdc, font);
	GetTextExtentPoint(plot_hdc, text, length, &s);

	SelectClipRgn(plot_hdc, clipregion);

	SetTextAlign(plot_hdc, TA_BASELINE | TA_LEFT);
	if ((fstyle->background & 0xFF000000) != 0x01000000) {
		/* 100% alpha */
		SetBkColor(plot_hdc, (DWORD) (fstyle->background & 0x00FFFFFF));
	}
	SetBkMode(plot_hdc, TRANSPARENT);
	SetTextColor(plot_hdc, (DWORD) (fstyle->foreground & 0x00FFFFFF));

	wlen = MultiByteToWideChar(CP_UTF8, 0, text, length, NULL, 0);
	wstring = malloc(2 * (wlen + 1));
	if (wstring == NULL) {
		return NSERROR_INVALID;
	}
	MultiByteToWideChar(CP_UTF8, 0, text, length, wstring, wlen);
	TextOutW(plot_hdc, x, y, wstring, wlen);

	SelectClipRgn(plot_hdc, NULL);
	free(wstring);
	font = SelectObject(plot_hdc, fontbak);
	DeleteObject(clipregion);
	DeleteObject(font);

	return NSERROR_OK;
}


/**
 * win32 API plot operation table
 */
const struct plotter_table win_plotters = {
	.rectangle = rectangle,
	.line = line,
	.polygon = polygon,
	.clip = clip,
	.text = text,
	.disc = disc,
	.arc = arc,
	.bitmap = bitmap,
	.path = path,
	.option_knockout = true,
};







netsurf-vince/pdf/frontends/windows/plot.h

/*
 * Copyright 2009 Mark Benjamin <netsurf-browser.org.MarkBenjamin@dfgh.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */
 
#include <windows.h>

extern const struct plotter_table win_plotters;
 
extern HDC plot_hdc;
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/*
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdbool.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <unistd.h>
#include <windows.h>

#include "utils/errors.h"
#include "utils/nsurl.h"
#include "utils/log.h"
#include "utils/corestrings.h"
#include "utils/url.h"
#include "utils/file.h"
#include "netsurf/browser_window.h"
#include "netsurf/clipboard.h"

#include "windows/schedule.h"
#include "windows/window.h"
#include "windows/pointers.h"

struct nsws_pointers {
	HCURSOR hand;
	HCURSOR ibeam;
	HCURSOR cross;
	HCURSOR sizeall;
	HCURSOR sizewe;
	HCURSOR sizens;
	HCURSOR sizenesw;
	HCURSOR sizenwse;
	HCURSOR wait;
	HCURSOR appstarting;
	HCURSOR no;
	HCURSOR help;
	HCURSOR arrow;
};

/** pre loaded pointer cursors */
static struct nsws_pointers nsws_pointer;

/* exported interface documented in windows/pointers.h */
void nsws_window_init_pointers(HINSTANCE hinstance)
{
	nsws_pointer.hand = LoadCursor(NULL, IDC_HAND);
	nsws_pointer.ibeam = LoadCursor(NULL, IDC_IBEAM);
	nsws_pointer.cross = LoadCursor(NULL, IDC_CROSS);
	nsws_pointer.sizeall = LoadCursor(NULL, IDC_SIZEALL);
	nsws_pointer.sizewe = LoadCursor(NULL, IDC_SIZEWE);
	nsws_pointer.sizens = LoadCursor(NULL, IDC_SIZENS);
	nsws_pointer.sizenesw = LoadCursor(NULL, IDC_SIZENESW);
	nsws_pointer.sizenwse = LoadCursor(NULL, IDC_SIZENWSE);
	nsws_pointer.wait = LoadCursor(NULL, IDC_WAIT);
	nsws_pointer.appstarting = LoadCursor(NULL, IDC_APPSTARTING);
	nsws_pointer.no = LoadCursor(NULL, IDC_NO);
	nsws_pointer.help = LoadCursor(NULL, IDC_HELP);
	nsws_pointer.arrow = LoadCursor(NULL, IDC_ARROW);
}

/* exported interface documented in windows/pointers.h */
HCURSOR nsws_get_pointer(gui_pointer_shape shape)
{
	switch (shape) {
	case GUI_POINTER_POINT: /* link */
	case GUI_POINTER_MENU:
		return nsws_pointer.hand;

	case GUI_POINTER_CARET: /* input */
		return nsws_pointer.ibeam;

	case GUI_POINTER_CROSS:
		return nsws_pointer.cross;

	case GUI_POINTER_MOVE:
		return nsws_pointer.sizeall;

	case GUI_POINTER_RIGHT:
	case GUI_POINTER_LEFT:
		return nsws_pointer.sizewe;

	case GUI_POINTER_UP:
	case GUI_POINTER_DOWN:
		return nsws_pointer.sizens;

	case GUI_POINTER_RU:
	case GUI_POINTER_LD:
		return nsws_pointer.sizenesw;

	case GUI_POINTER_RD:
	case GUI_POINTER_LU:
		return nsws_pointer.sizenwse;

	case GUI_POINTER_WAIT:
		return nsws_pointer.wait;

	case GUI_POINTER_PROGRESS:
		return nsws_pointer.appstarting;

	case GUI_POINTER_NO_DROP:
	case GUI_POINTER_NOT_ALLOWED:
		return nsws_pointer.no;

	case GUI_POINTER_HELP:
		return nsws_pointer.help;

	default:
		break;
	}

	return nsws_pointer.arrow;
}







netsurf-vince/pdf/frontends/windows/pointers.h

/*
 * Copyright 2008 Vincent Sanders <vince@simtec.co.uk>
 * Copyright 2009 Mark Benjamin <netsurf-browser.org.MarkBenjamin@dfgh.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Windows mouse cursor interface.
 */

#ifndef _NETSURF_WINDOWS_POINTERS_H_
#define _NETSURF_WINDOWS_POINTERS_H_


/**
 * initialise the list of mouse cursors
 */
void nsws_window_init_pointers(HINSTANCE hinstance);

/**
 * get a win32 cursor handle for a pointer shape
 */
HCURSOR nsws_get_pointer(gui_pointer_shape shape);


#endif 
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/*
 * Copyright 2009 Mark Benjamin <netsurf-browser.org.MarkBenjamin@dfgh.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * win32 preferences dialog implementation.
 */

#include "utils/config.h"

#include <windows.h>
#include <commctrl.h>

#include "utils/nsoption.h"
#include "utils/log.h"
#include "utils/messages.h"
#include "utils/file.h"

#include "windows/gui.h"
#include "windows/prefs.h"
#include "windows/resourceid.h"
#include "windows/windbg.h"

/** Preferences dialog width */
#define NSWS_PREFS_WINDOW_WIDTH 600
/** Preferences dialog height */
#define NSWS_PREFS_WINDOW_HEIGHT 400


/**
 * Prepare preferences dialog font tab
 *
 * \param fontfamily The font family
 * \param parent The parent window win32 handle
 * \return The selected font or NULL on error
 */
static CHOOSEFONT *nsws_prefs_font_prepare(int fontfamily, HWND parent)
{
	CHOOSEFONT *cf = malloc(sizeof(CHOOSEFONT));
	if (cf == NULL) {
		win32_warning(messages_get("NoMemory"),0);
		return NULL;
	}
	LOGFONT *lf = malloc(sizeof(LOGFONT));
	if (lf == NULL) {
		win32_warning(messages_get("NoMemory"),0);
		free(cf);
		return NULL;
	}
	switch(fontfamily) {
	case FF_ROMAN:
		snprintf(lf->lfFaceName, LF_FACESIZE, "%s",
			 nsoption_charp(font_serif));
		break;
	case FF_MODERN:
		snprintf(lf->lfFaceName, LF_FACESIZE, "%s",
			 nsoption_charp(font_mono));
		break;
	case FF_SCRIPT:
		snprintf(lf->lfFaceName, LF_FACESIZE, "%s",
			 nsoption_charp(font_cursive));
		break;
	case FF_DECORATIVE:
		snprintf(lf->lfFaceName, LF_FACESIZE, "%s",
			 nsoption_charp(font_fantasy));
		break;
	case FF_SWISS:
	default:
		snprintf(lf->lfFaceName, LF_FACESIZE, "%s",
			 nsoption_charp(font_sans));
		break;
	}

	cf->lStructSize = sizeof(CHOOSEFONT);
	cf->hwndOwner = parent;
	cf->lpLogFont = lf;
	cf->Flags = CF_SCREENFONTS | CF_INITTOLOGFONTSTRUCT | CF_LIMITSIZE;
	cf->nSizeMin = 16;
	cf->nSizeMax = 24;

	return cf;
}


/**
 * Update value in spinner control when it is changed
 *
 * \param sub The window handle of the spinner control
 * \param change The amount the control changed by
 * \param minval The minimum allowed value of the control
 * \param maxval The maximum allowed value of the control
 */
static void change_spinner(HWND sub, double change, double minval, double maxval)
{
	char *temp, number[6];
	int len;
	double value = 0;

	len = SendMessage(sub, WM_GETTEXTLENGTH, 0, 0);
	temp = malloc(len + 1);

	if (temp == NULL) {
		return;
	}

	SendMessage(sub, WM_GETTEXT, (WPARAM)(len + 1), (LPARAM) temp);

	value = strtod(temp, NULL) - change;

	free(temp);
	value = max(value, minval);
	value = min(value, maxval);

	if ((change == 1.0) || (change == -1.0)) {
		snprintf(number, 6, "%.0f", value);
	} else {
		snprintf(number, 6, "%.1f", value);
	}

	SendMessage(sub, WM_SETTEXT, 0, (LPARAM)number);
}


/**
 * Handle messages to the appearance preference dialog
 *
 * \param hwnd The win32 handle of the appearance dialog
 * \param msg The message code
 * \param wparam The message w parameter
 * \param lParam The message l parameter
 * \return result appropriate for message
 */
static BOOL CALLBACK options_appearance_dialog_handler(HWND hwnd,
						       UINT msg,
						       WPARAM wparam,
						       LPARAM lParam)
{
	int len;
	char *temp, number[6];
	HWND sub;

	LOG_WIN_MSG(hwnd, msg, wparam, lParam);

	switch (msg) {
	case WM_INITDIALOG:
		sub = GetDlgItem(hwnd, IDC_PREFS_FONTDEF);
		SendMessage(sub, CB_ADDSTRING, 0, (LPARAM)"Sans serif");
		SendMessage(sub, CB_ADDSTRING, 0, (LPARAM)"Serif");
		SendMessage(sub, CB_ADDSTRING, 0, (LPARAM)"Monospace");
		SendMessage(sub, CB_ADDSTRING, 0, (LPARAM)"Cursive");
		SendMessage(sub, CB_ADDSTRING, 0, (LPARAM)"Fantasy");
		SendMessage(sub, CB_SETCURSEL,
			    (WPARAM) (nsoption_int(font_default) - 1), 0);

		if ((nsoption_charp(font_sans) != NULL) &&
		    (nsoption_charp(font_sans)[0] != '\0')) {
			sub = GetDlgItem(hwnd, IDC_PREFS_SANS);
			SendMessage(sub, WM_SETTEXT, 0,
				    (LPARAM)nsoption_charp(font_sans));
		}
		if ((nsoption_charp(font_serif) != NULL) &&
		    (nsoption_charp(font_serif)[0] != '\0')) {
			sub = GetDlgItem(hwnd, IDC_PREFS_SERIF);
			SendMessage(sub, WM_SETTEXT, 0,
				    (LPARAM)nsoption_charp(font_serif));
		}
		if ((nsoption_charp(font_mono) != NULL) &&
		    (nsoption_charp(font_mono)[0] != '\0')) {
			sub = GetDlgItem(hwnd, IDC_PREFS_MONO);
			SendMessage(sub, WM_SETTEXT, 0,
				    (LPARAM)nsoption_charp(font_mono));
		}
		if ((nsoption_charp(font_cursive) != NULL) &&
		    (nsoption_charp(font_cursive)[0] != '\0')) {
			sub = GetDlgItem(hwnd, IDC_PREFS_CURSIVE);
			SendMessage(sub, WM_SETTEXT, 0,
				    (LPARAM)nsoption_charp(font_cursive));
		}
		if ((nsoption_charp(font_fantasy) != NULL) &&
		    (nsoption_charp(font_fantasy)[0] != '\0')) {
			sub = GetDlgItem(hwnd, IDC_PREFS_FANTASY);
			SendMessage(sub, WM_SETTEXT, 0,
				    (LPARAM)nsoption_charp(font_fantasy));
		}
		if (nsoption_int(font_min_size) != 0) {
			sub = GetDlgItem(hwnd, IDC_PREFS_FONT_MINSIZE);
			snprintf(number, 6, "%.1f", nsoption_int(font_min_size) / 10.0);
			SendMessage(sub, WM_SETTEXT, 0, (LPARAM)number);
		}
		if (nsoption_int(font_size) != 0) {
			sub = GetDlgItem(hwnd, IDC_PREFS_FONT_SIZE);
			snprintf(number, 6, "%.1f", nsoption_int(font_size) / 10.0);
			SendMessage(sub, WM_SETTEXT, 0, (LPARAM)number);
		}
		if (nsoption_int(max_fetchers) != 0) {
			sub = GetDlgItem(hwnd, IDC_PREFS_FETCHERS);
			snprintf(number, 6, "%d", nsoption_int(max_fetchers));
			SendMessage(sub, WM_SETTEXT, 0, (LPARAM)number);
		}
		if (nsoption_int(max_fetchers_per_host) != 0) {
			sub = GetDlgItem(hwnd, IDC_PREFS_FETCH_HOST);
			snprintf(number, 6, "%d",
				 nsoption_int(max_fetchers_per_host));
			SendMessage(sub, WM_SETTEXT, 0, (LPARAM)number);
		}
		if (nsoption_int(max_cached_fetch_handles) != 0) {
			sub = GetDlgItem(hwnd, IDC_PREFS_FETCH_HANDLES);
			snprintf(number, 6, "%d",
				 nsoption_int(max_cached_fetch_handles));
			SendMessage(sub, WM_SETTEXT, 0, (LPARAM)number);
		}


		/* animation */
		sub = GetDlgItem(hwnd, IDC_PREFS_NOANIMATION);
		SendMessage(sub, BM_SETCHECK, (WPARAM)((nsoption_bool(animate_images))
						       ? BST_UNCHECKED : BST_CHECKED),	0);
		break;

	case WM_NOTIFY:
		switch (((NMHDR FAR *)lParam)->code) {
		case PSN_APPLY:
			sub = GetDlgItem(hwnd, IDC_PREFS_FONT_SIZE);
			len = SendMessage(sub, WM_GETTEXTLENGTH, 0, 0);
			temp = malloc(len + 1);
			if (temp != NULL) {
				SendMessage(sub, WM_GETTEXT, (WPARAM)
					    (len + 1), (LPARAM) temp);
				nsoption_int(font_size) = (int)
					(10 * strtod(temp, NULL));
				free(temp);
			}

			sub = GetDlgItem(hwnd, IDC_PREFS_FONT_MINSIZE);
			len = SendMessage(sub, WM_GETTEXTLENGTH, 0, 0);
			temp = malloc(len + 1);
			if (temp != NULL) {
				SendMessage(sub, WM_GETTEXT, (WPARAM)
					    (len + 1), (LPARAM) temp);
				nsoption_set_int(font_min_size,
						 (int)(10 * strtod(temp, NULL)));
				free(temp);
			}

			/* animation */
			nsoption_set_bool(animate_images,
					  (IsDlgButtonChecked(hwnd, IDC_PREFS_NOANIMATION) == BST_CHECKED) ? true : false);

			break;

		case UDN_DELTAPOS: {
			NMUPDOWN *ud = (NMUPDOWN *)lParam;
			switch(((NMHDR *)lParam)->idFrom) {
			case IDC_PREFS_FONT_SIZE_SPIN:
				change_spinner(GetDlgItem(hwnd, IDC_PREFS_FONT_SIZE), 0.1  * ud->iDelta, 1.0, 50.0);
				return TRUE;

			case IDC_PREFS_FONT_MINSIZE_SPIN:
				change_spinner(GetDlgItem(hwnd, IDC_PREFS_FONT_MINSIZE), 0.1  * ud->iDelta, 1.0, 50.0);
				return TRUE;
			}
		}
			break;
		}


	case WM_COMMAND:
		NSLOG(netsurf, INFO, "WM_COMMAND Identifier 0x%x",
		      LOWORD(wparam));

		switch(LOWORD(wparam)) {
		case IDC_PREFS_PROXYTYPE:
			sub = GetDlgItem(hwnd, IDC_PREFS_PROXYTYPE);
			nsoption_set_int(http_proxy_auth,
					 SendMessage(sub, CB_GETCURSEL, 0, 0) - 1);
			nsoption_set_bool(http_proxy,
					  (nsoption_int(http_proxy_auth) != -1));
			nsoption_set_int(http_proxy_auth,
					 nsoption_int(http_proxy_auth) +
					 (nsoption_bool(http_proxy)) ? 0 : 1);
			break;

		case IDC_PREFS_SANS: {
			CHOOSEFONT *cf = nsws_prefs_font_prepare(FF_SWISS, hwnd);
			if (cf == NULL) {
				break;
			}

			if (ChooseFont(cf) == TRUE) {
				nsoption_set_charp(font_sans,
						   strdup(cf->lpLogFont->lfFaceName));
			}

			free(cf->lpLogFont);
			free(cf);
			if ((nsoption_charp(font_sans) != NULL) &&
			    (nsoption_charp(font_sans)[0] != '\0')) {
				sub = GetDlgItem(hwnd, IDC_PREFS_SANS);
				SendMessage(sub, WM_SETTEXT, 0,
					    (LPARAM)nsoption_charp(font_sans));
			}
			break;
		}

		case IDC_PREFS_SERIF: {
			CHOOSEFONT *cf = nsws_prefs_font_prepare(FF_ROMAN, hwnd);
			if (cf == NULL) {
				break;
			}

			if (ChooseFont(cf) == TRUE) {
				nsoption_set_charp(font_serif,
						   strdup(cf->lpLogFont->lfFaceName));
			}

			free(cf->lpLogFont);
			free(cf);
			if ((nsoption_charp(font_serif) != NULL) &&
			    (nsoption_charp(font_serif)[0] != '\0')) {
				sub = GetDlgItem(hwnd, IDC_PREFS_SERIF);
				SendMessage(sub, WM_SETTEXT, 0,
					    (LPARAM)nsoption_charp(font_serif));
			}
			break;
		}

		case IDC_PREFS_MONO: {
			CHOOSEFONT *cf = nsws_prefs_font_prepare(FF_MODERN, hwnd);
			if (cf == NULL) {
				break;
			}

			if (ChooseFont(cf) == TRUE) {
				nsoption_set_charp(font_mono,
						   strdup(cf->lpLogFont->lfFaceName));
			}

			free(cf->lpLogFont);
			free(cf);

			if ((nsoption_charp(font_mono) != NULL) &&
			    (nsoption_charp(font_mono)[0] != '\0')) {
				sub = GetDlgItem(hwnd, IDC_PREFS_MONO);
				SendMessage(sub, WM_SETTEXT, 0,
					    (LPARAM)nsoption_charp(font_mono));
			}
			break;
		}

		case IDC_PREFS_CURSIVE: {
			CHOOSEFONT *cf = nsws_prefs_font_prepare(FF_SCRIPT, hwnd);
			if (cf == NULL) {
				break;
			}

			if (ChooseFont(cf) == TRUE) {
				nsoption_set_charp(font_cursive,
						   strdup(cf->lpLogFont->lfFaceName));
			}
			free(cf->lpLogFont);
			free(cf);
			if ((nsoption_charp(font_cursive) != NULL) &&
			    (nsoption_charp(font_cursive)[0] != '\0')) {
				sub = GetDlgItem(hwnd, IDC_PREFS_CURSIVE);
				SendMessage(sub, WM_SETTEXT, 0,
					    (LPARAM)nsoption_charp(font_cursive));
			}
			break;
		}

		case IDC_PREFS_FANTASY: {
			CHOOSEFONT *cf = nsws_prefs_font_prepare(FF_DECORATIVE, hwnd);
			if (cf == NULL) {
				break;
			}

			if (ChooseFont(cf) == TRUE) {
				nsoption_set_charp(font_fantasy,
						   strdup(cf->lpLogFont->lfFaceName));
			}
			free(cf->lpLogFont);
			free(cf);
			if ((nsoption_charp(font_fantasy) != NULL) &&
			    (nsoption_charp(font_fantasy)[0] != '\0')) {
				sub = GetDlgItem(hwnd, IDC_PREFS_FANTASY);
				SendMessage(sub, WM_SETTEXT, 0,
					    (LPARAM)nsoption_charp(font_fantasy));
			}
			break;
		}

		case IDC_PREFS_FONTDEF:
			sub = GetDlgItem(hwnd, IDC_PREFS_FONTDEF);
			nsoption_set_int(font_default,
					 SendMessage(sub, CB_GETCURSEL, 0, 0) + 1);
			break;

		}
		break;

	}
	return FALSE;
}


/**
 * Handle messages to the connections preference dialog
 *
 * \param hwnd The win32 handle of the connections dialog
 * \param msg The message code
 * \param wparam The message w parameter
 * \param lParam The message l parameter
 * \return result appropriate for message
 */
static BOOL CALLBACK options_connections_dialog_handler(HWND hwnd,
							UINT msg,
							WPARAM wparam,
							LPARAM lParam)
{
	int len;
	char *temp, number[6];
	HWND sub;

	LOG_WIN_MSG(hwnd, msg, wparam, lParam);

	switch (msg) {
	case WM_INITDIALOG:
		sub = GetDlgItem(hwnd, IDC_PREFS_PROXYTYPE);
		SendMessage(sub, CB_ADDSTRING, 0, (LPARAM)"None");
		SendMessage(sub, CB_ADDSTRING, 0, (LPARAM)"Simple");
		SendMessage(sub, CB_ADDSTRING, 0, (LPARAM)"Basic Auth");
		SendMessage(sub, CB_ADDSTRING, 0, (LPARAM)"NTLM Auth");
		if (nsoption_bool(http_proxy)) {
			SendMessage(sub, CB_SETCURSEL, (WPARAM)
				    (nsoption_int(http_proxy_auth) + 1), 0);
		} else {
			SendMessage(sub, CB_SETCURSEL, 0, 0);
		}

		sub = GetDlgItem(hwnd, IDC_PREFS_PROXYHOST);
		if ((nsoption_charp(http_proxy_host) != NULL) &&
		    (nsoption_charp(http_proxy_host)[0] != '\0'))
			SendMessage(sub, WM_SETTEXT, 0,
				    (LPARAM)nsoption_charp(http_proxy_host));

		sub = GetDlgItem(hwnd, IDC_PREFS_PROXYPORT);
		if (nsoption_int(http_proxy_port) != 0) {
			snprintf(number, 6, "%d", nsoption_int(http_proxy_port));
			SendMessage(sub, WM_SETTEXT, 0,	(LPARAM)number);
		}

		sub = GetDlgItem(hwnd, IDC_PREFS_PROXYNAME);
		if ((nsoption_charp(http_proxy_auth_user) != NULL) &&
		    (nsoption_charp(http_proxy_auth_user)[0] != '\0'))
			SendMessage(sub, WM_SETTEXT, 0,
				    (LPARAM)nsoption_charp(http_proxy_auth_user));

		sub = GetDlgItem(hwnd, IDC_PREFS_PROXYPASS);
		if ((nsoption_charp(http_proxy_auth_pass) != NULL) &&
		    (nsoption_charp(http_proxy_auth_pass)[0] != '\0'))
			SendMessage(sub, WM_SETTEXT, 0,
				    (LPARAM)nsoption_charp(http_proxy_auth_pass));

		sub = GetDlgItem(hwnd, IDC_PREFS_FETCHERS);
		snprintf(number, 6, "%d", nsoption_int(max_fetchers));
		SendMessage(sub, WM_SETTEXT, 0, (LPARAM)number);

		sub = GetDlgItem(hwnd, IDC_PREFS_FETCH_HOST);
		snprintf(number, 6, "%d", nsoption_int(max_fetchers_per_host));
		SendMessage(sub, WM_SETTEXT, 0, (LPARAM)number);

		sub = GetDlgItem(hwnd, IDC_PREFS_FETCH_HANDLES);
		snprintf(number, 6, "%d", nsoption_int(max_cached_fetch_handles));
		SendMessage(sub, WM_SETTEXT, 0, (LPARAM)number);

		break;

	case WM_NOTIFY:
		switch (((NMHDR FAR *)lParam)->code) {
		case PSN_APPLY:
			sub = GetDlgItem(hwnd, IDC_PREFS_PROXYHOST);
			len = SendMessage(sub, WM_GETTEXTLENGTH, 0, 0);
			temp = malloc(len + 1);
			if (temp != NULL) {
				SendMessage(sub, WM_GETTEXT, (WPARAM)(len + 1),
					    (LPARAM)temp);
				nsoption_set_charp(http_proxy_host, strdup(temp));
				free(temp);
			}

			sub = GetDlgItem(hwnd, IDC_PREFS_PROXYPORT);
			len = SendMessage(sub, WM_GETTEXTLENGTH, 0, 0);
			temp = malloc(len + 1);
			if (temp != NULL) {
				SendMessage(sub, WM_GETTEXT, (WPARAM)(len + 1),
					    (LPARAM)temp);
				nsoption_set_int(http_proxy_port, atoi(temp));
				free(temp);
			}

			sub = GetDlgItem(hwnd, IDC_PREFS_PROXYNAME);
			len = SendMessage(sub, WM_GETTEXTLENGTH, 0, 0);
			temp = malloc(len + 1);
			if (temp != NULL) {
				SendMessage(sub, WM_GETTEXT, (WPARAM)(len + 1),
					    (LPARAM)temp);
				nsoption_set_charp(http_proxy_auth_user, strdup(temp));
				free(temp);
			}

			sub = GetDlgItem(hwnd, IDC_PREFS_PROXYPASS);
			len = SendMessage(sub, WM_GETTEXTLENGTH, 0, 0);
			temp = malloc(len + 1);
			if (temp != NULL) {
				SendMessage(sub, WM_GETTEXT, (WPARAM)(len + 1),
					    (LPARAM)temp);
				nsoption_set_charp(http_proxy_auth_pass, strdup(temp));
				free(temp);
			}

			/* fetchers */
			sub = GetDlgItem(hwnd, IDC_PREFS_FETCHERS);
			len = SendMessage(sub, WM_GETTEXTLENGTH, 0, 0);
			temp = malloc(len + 1);
			if (temp != NULL) {
				SendMessage(sub, WM_GETTEXT, (WPARAM)(len + 1),
					    (LPARAM)temp);
				nsoption_set_int(max_fetchers, atoi(temp));
				free(temp);
			}

			sub = GetDlgItem(hwnd, IDC_PREFS_FETCH_HOST);
			len = SendMessage(sub, WM_GETTEXTLENGTH, 0, 0);
			temp = malloc(len + 1);
			if (temp != NULL) {
				SendMessage(sub, WM_GETTEXT, (WPARAM)(len + 1),
					    (LPARAM)temp);
				nsoption_set_int(max_fetchers_per_host, atoi(temp));
				free(temp);
			}

			sub = GetDlgItem(hwnd, IDC_PREFS_FETCH_HANDLES);
			len = SendMessage(sub, WM_GETTEXTLENGTH, 0, 0);
			temp = malloc(len + 1);
			if (temp != NULL) {
				SendMessage(sub, WM_GETTEXT, (WPARAM)(len + 1),
					    (LPARAM)temp);
				nsoption_set_int(max_cached_fetch_handles, atoi(temp));
				free(temp);
			}
			break;

		case UDN_DELTAPOS: {
			NMUPDOWN *ud = (NMUPDOWN *)lParam;
			switch(((NMHDR *)lParam)->idFrom) {
			case IDC_PREFS_FETCHERS_SPIN:
				change_spinner(GetDlgItem(hwnd, IDC_PREFS_FETCHERS), 1.0  * ud->iDelta, 1.0, 100.0);
				return TRUE;

			case IDC_PREFS_FETCH_HOST_SPIN:
				change_spinner(GetDlgItem(hwnd, IDC_PREFS_FETCH_HOST), 1.0  * ud->iDelta, 1.0, 100.0);
				return TRUE;

			case IDC_PREFS_FETCH_HANDLES_SPIN:
				change_spinner(GetDlgItem(hwnd, IDC_PREFS_FETCH_HANDLES), 1.0  * ud->iDelta, 1.0, 100.0);
				return TRUE;

			}
		}
			break;
		}
	}
	return FALSE;
}


/**
 * Handle messages to the general preference dialog
 *
 * \param hwnd The win32 handle of the general dialog
 * \param msg The message code
 * \param wparam The message w parameter
 * \param lParam The message l parameter
 * \return result appropriate for message
 */
static BOOL CALLBACK options_general_dialog_handler(HWND hwnd,
						    UINT msg,
						    WPARAM wparam,
						    LPARAM lParam)
{
	HWND sub;

	LOG_WIN_MSG(hwnd, msg, wparam, lParam);

	switch (msg) {
	case WM_INITDIALOG:
		/* homepage url */
		sub = GetDlgItem(hwnd, IDC_PREFS_HOMEPAGE);
		SendMessage(sub, WM_SETTEXT, 0, (LPARAM)nsoption_charp(homepage_url));

		/* Display images */
		sub = GetDlgItem(hwnd, IDC_PREFS_IMAGES);
		SendMessage(sub, BM_SETCHECK,
			    (WPARAM) ((nsoption_bool(suppress_images)) ?
				      BST_CHECKED : BST_UNCHECKED), 0);

		/* advert blocking */
		sub = GetDlgItem(hwnd, IDC_PREFS_ADVERTS);
		SendMessage(sub, BM_SETCHECK,
			    (WPARAM) ((nsoption_bool(block_advertisements)) ?
				      BST_CHECKED : BST_UNCHECKED), 0);

		/* Referrer sending */
		sub = GetDlgItem(hwnd, IDC_PREFS_REFERER);
		SendMessage(sub, BM_SETCHECK,
			    (WPARAM)((nsoption_bool(send_referer)) ?
				     BST_CHECKED : BST_UNCHECKED), 0);
		break;

	case WM_NOTIFY:
		switch (((NMHDR FAR *)lParam)->code) {
		case PSN_APPLY:
			/* homepage */
			sub = GetDlgItem(hwnd, IDC_PREFS_HOMEPAGE);
			if (sub != NULL) {
				int text_length;
				char *text;
				text_length = SendMessage(sub,
							  WM_GETTEXTLENGTH, 0, 0);
				text = malloc(text_length + 1);
				if (text != NULL) {
					SendMessage(sub, WM_GETTEXT,
						    (WPARAM)text_length + 1,
						    (LPARAM)text);
					nsoption_set_charp(homepage_url, text);
				}
			}

			nsoption_set_bool(suppress_images,
					  (IsDlgButtonChecked(hwnd, IDC_PREFS_IMAGES) == BST_CHECKED) ? true : false);

			nsoption_set_bool(block_advertisements,
					  (IsDlgButtonChecked(hwnd, IDC_PREFS_ADVERTS) == BST_CHECKED) ? true : false);

			nsoption_set_bool(send_referer,
					  (IsDlgButtonChecked(hwnd, IDC_PREFS_REFERER) == BST_CHECKED) ? true : false);

			break;

		}
	}
	return FALSE;
}


/* exported interface documented in windows/prefs.h */
nserror nsws_prefs_save(void)
{
	/* user saved changes */
	char *choices = NULL;
	nserror res;

	res = netsurf_mkpath(&choices, NULL, 2, G_config_path, "Choices");
	if (res == NSERROR_OK) {
		nsoption_write(choices, NULL, NULL);
		free(choices);
	}
	return res;
}


/* exported interface documented in windows/prefs.h */
void nsws_prefs_dialog_init(HINSTANCE hinst, HWND parent)
{
	int ret;
	PROPSHEETPAGE psp[3];
	PROPSHEETHEADER psh;

	psp[0].dwSize = sizeof(PROPSHEETPAGE);
	psp[0].dwFlags = 0;/*PSP_USEICONID*/
	psp[0].hInstance = hinst;
	psp[0].pszTemplate = MAKEINTRESOURCE(IDD_OPTIONS_GENERAL);
	psp[0].pfnDlgProc = options_general_dialog_handler;
	psp[0].lParam = 0;
	psp[0].pfnCallback = NULL;

	psp[1].dwSize = sizeof(PROPSHEETPAGE);
	psp[1].dwFlags = 0;/*PSP_USEICONID*/
	psp[1].hInstance = hinst;
	psp[1].pszTemplate = MAKEINTRESOURCE(IDD_OPTIONS_CONNECTIONS);
	psp[1].pfnDlgProc = options_connections_dialog_handler;
	psp[1].lParam = 0;
	psp[1].pfnCallback = NULL;

	psp[2].dwSize = sizeof(PROPSHEETPAGE);
	psp[2].dwFlags = 0;/*PSP_USEICONID*/
	psp[2].hInstance = hinst;
	psp[2].pszTemplate = MAKEINTRESOURCE(IDD_OPTIONS_APPERANCE);
	psp[2].pfnDlgProc = options_appearance_dialog_handler;
	psp[2].lParam = 0;
	psp[2].pfnCallback = NULL;


	psh.dwSize = sizeof(PROPSHEETHEADER);
	psh.dwFlags = PSH_NOAPPLYNOW | PSH_USEICONID | PSH_PROPSHEETPAGE;
	psh.hwndParent = parent;
	psh.hInstance = hinst;
	psh.pszIcon = MAKEINTRESOURCE(IDR_NETSURF_ICON);
	psh.pszCaption = (LPSTR) "NetSurf Options";
	psh.nPages = sizeof(psp) / sizeof(PROPSHEETPAGE);
	psh.nStartPage = 0;
	psh.ppsp = (LPCPROPSHEETPAGE) &psp;
	psh.pfnCallback = NULL;

	ret = PropertySheet(&psh);
	if (ret == -1) {
		win_perror("PropertySheet");
	} else if (ret > 0) {
		nsws_prefs_save();
	}
}
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/*
 * Copyright 2009 Mark Benjamin <netsurf-browser.org.MarkBenjamin@dfgh.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef _NETSURF_WINDOWS_PREFS_H_
#define _NETSURF_WINDOWS_PREFS_H_

/**
 * open the preferences dialog and respond to user.
 */
void nsws_prefs_dialog_init(HINSTANCE hinst, HWND parent);

/**
 * Save the users preferances.
 */
nserror nsws_prefs_save(void);

#endif
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# This installs NetSurf execuatables and resources, creates a start menu shortcut, builds an uninstaller, and
# adds uninstall information to the registry for Add/Remove Programs
 
# show up in a few places.
# All the other settings can be tweaked by editing the !defines at the top of this script

!define APPNAME "NetSurf"
!define COMPANYNAME "NetSurf"
!define DESCRIPTION "Web Browser"

# The version values must be simple integers
!ifndef VERSIONMAJOR
  !define VERSIONMAJOR 3
!endif
!ifndef VERSIONMINOR
  !define VERSIONMINOR 10
!endif
!ifndef VERSIONBUILD
  !define VERSIONBUILD 0
!endif

# These will be displayed by the "Click here for support information" link in "Add/Remove Programs"
!define HELPURL "http://www.netsurf-browser.org/" # "Support Information" link
!define UPDATEURL "http://www.netsurf-browser.org/" # "Product Updates" link
!define ABOUTURL "http://www.netsurf-browser.org/" # "Publisher" link
# This is the size (in kB) of all the files copied into "Program Files"
!define INSTALLSIZE 9000

# output filename
!ifndef OUTFNAME
  !define OUTFNAME "netsurf-installer.exe"
!endif

# path to resources
!ifndef RESDIR
  !define RESDIR "frontends/windows/res"
!endif


RequestExecutionLevel admin ;Require admin rights on NT6+ (When UAC is turned on)
 
InstallDir "$PROGRAMFILES\${COMPANYNAME}\${APPNAME}"
 
# rtf or txt file - remember if it is txt, it must be in the DOS text format (\r\n)
LicenseData "COPYING"
# This will be in the installer/uninstaller's title bar
Name "${COMPANYNAME} - ${APPNAME}"
Icon "${RESDIR}\NetSurf.ico"
outFile "${OUTFNAME}"
BrandingText "${COMPANYNAME}"
 
!include LogicLib.nsh
 
# Just three pages - license agreement, install location, and installation
page license
page directory
Page instfiles
 
!macro VerifyUserIsAdmin
UserInfo::GetAccountType
pop $0
${If} $0 != "admin" ;Require admin rights on NT4+
        messageBox mb_iconstop "Administrator rights required!"
        setErrorLevel 740 ;ERROR_ELEVATION_REQUIRED
        quit
${EndIf}
!macroend
 
function .onInit
	setShellVarContext all
	!insertmacro VerifyUserIsAdmin
functionEnd
 
section "install"
	# Files for the install directory

	# Default output path
	setOutPath $INSTDIR

	# Files added here should be removed by the uninstaller section
	file "NetSurf.exe"
	file /oname=NetSurf.ico "${RESDIR}\NetSurf.ico"
	file /oname=default.css "${RESDIR}\default.css"
	file /oname=internal.css "${RESDIR}\internal.css"
	file /oname=adblock.css "${RESDIR}\adblock.css"
	file /oname=welcome.html "${RESDIR}\welcome.html"
	file /oname=credits.html "${RESDIR}\credits.html"
	file /oname=licence.html "${RESDIR}\licence.html"
	file /oname=netsurf.png "${RESDIR}\netsurf.png"
	file /oname=messages "${OBJROOT}\messages-en"
	file /oname=ca-bundle.crt "${RESDIR}\ca-bundle.crt"
 
	# Uninstaller - See function un.onInit and section "uninstall" for configuration
	writeUninstaller "$INSTDIR\uninstall.exe"
 
	# Start Menu
	createDirectory "$SMPROGRAMS\${COMPANYNAME}"
	createShortCut "$SMPROGRAMS\${COMPANYNAME}\${APPNAME}.lnk" "$INSTDIR\NetSurf.exe" "" "$INSTDIR\NetSurf.ico"
 
	# Registry information for add/remove programs
	WriteRegStr HKLM "Software\Microsoft\Windows\CurrentVersion\Uninstall\${COMPANYNAME} ${APPNAME}" "DisplayName" "${COMPANYNAME} - ${APPNAME} - ${DESCRIPTION}"
	WriteRegStr HKLM "Software\Microsoft\Windows\CurrentVersion\Uninstall\${COMPANYNAME} ${APPNAME}" "UninstallString" "$\"$INSTDIR\uninstall.exe$\""
	WriteRegStr HKLM "Software\Microsoft\Windows\CurrentVersion\Uninstall\${COMPANYNAME} ${APPNAME}" "QuietUninstallString" "$\"$INSTDIR\uninstall.exe$\" /S"
	WriteRegStr HKLM "Software\Microsoft\Windows\CurrentVersion\Uninstall\${COMPANYNAME} ${APPNAME}" "InstallLocation" "$\"$INSTDIR$\""
	WriteRegStr HKLM "Software\Microsoft\Windows\CurrentVersion\Uninstall\${COMPANYNAME} ${APPNAME}" "DisplayIcon" "$\"$INSTDIR\NetSurf.ico$\""
	WriteRegStr HKLM "Software\Microsoft\Windows\CurrentVersion\Uninstall\${COMPANYNAME} ${APPNAME}" "Publisher" "$\"${COMPANYNAME}$\""
	WriteRegStr HKLM "Software\Microsoft\Windows\CurrentVersion\Uninstall\${COMPANYNAME} ${APPNAME}" "HelpLink" "$\"${HELPURL}$\""
	WriteRegStr HKLM "Software\Microsoft\Windows\CurrentVersion\Uninstall\${COMPANYNAME} ${APPNAME}" "URLUpdateInfo" "$\"${UPDATEURL}$\""
	WriteRegStr HKLM "Software\Microsoft\Windows\CurrentVersion\Uninstall\${COMPANYNAME} ${APPNAME}" "URLInfoAbout" "$\"${ABOUTURL}$\""
	WriteRegStr HKLM "Software\Microsoft\Windows\CurrentVersion\Uninstall\${COMPANYNAME} ${APPNAME}" "DisplayVersion" "$\"${VERSIONMAJOR}.${VERSIONMINOR}.${VERSIONBUILD}$\""
	WriteRegDWORD HKLM "Software\Microsoft\Windows\CurrentVersion\Uninstall\${COMPANYNAME} ${APPNAME}" "VersionMajor" ${VERSIONMAJOR}
	WriteRegDWORD HKLM "Software\Microsoft\Windows\CurrentVersion\Uninstall\${COMPANYNAME} ${APPNAME}" "VersionMinor" ${VERSIONMINOR}
	# There is no option for modifying or repairing the install
	WriteRegDWORD HKLM "Software\Microsoft\Windows\CurrentVersion\Uninstall\${COMPANYNAME} ${APPNAME}" "NoModify" 1
	WriteRegDWORD HKLM "Software\Microsoft\Windows\CurrentVersion\Uninstall\${COMPANYNAME} ${APPNAME}" "NoRepair" 1
	# Set the INSTALLSIZE constant (!defined at the top of this script) so Add/Remove Programs can accurately report the size
	WriteRegDWORD HKLM "Software\Microsoft\Windows\CurrentVersion\Uninstall\${COMPANYNAME} ${APPNAME}" "EstimatedSize" ${INSTALLSIZE}
sectionEnd

# Uninstaller
 
function un.onInit
	SetShellVarContext all
 
	#Verify the uninstaller - last chance to back out
	MessageBox MB_OKCANCEL "Permanantly remove ${APPNAME}?" IDOK next
		Abort
	next:
	!insertmacro VerifyUserIsAdmin
functionEnd
 
section "uninstall"
 
	# Remove Start Menu launcher
	delete "$SMPROGRAMS\${COMPANYNAME}\${APPNAME}.lnk"
	# Try to remove the Start Menu folder - this will only happen if it is empty
	rmDir "$SMPROGRAMS\${COMPANYNAME}"
 
	# Remove files
	delete $INSTDIR\NetSurf.exe
	delete $INSTDIR\NetSurf.ico
	delete $INSTDIR\libcares-2.dll
	delete $INSTDIR\libgnurx-0.dll
	delete $INSTDIR\default.css
	delete $INSTDIR\internal.css
	delete $INSTDIR\adblock.css
	delete $INSTDIR\welcome.html
	delete $INSTDIR\credits.html
	delete $INSTDIR\licence.html
	delete $INSTDIR\netsurf.png
	delete $INSTDIR\messages
	delete $INSTDIR\ca-bundle.crt

	# Always delete uninstaller as the last action
	delete $INSTDIR\uninstall.exe
 
	# Try to remove the install directory - this will only happen if it is empty
	rmDir $INSTDIR
 
	# Remove uninstaller information from the registry
	DeleteRegKey HKLM "Software\Microsoft\Windows\CurrentVersion\Uninstall\${COMPANYNAME} ${APPNAME}"
sectionEnd
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// Generated by ResEdit 1.6.6

#include <windows.h>
#include <commctrl.h>
#include <richedit.h>

#include "../resourceid.h"

//
// Bitmap resources
//
LANGUAGE LANG_NEUTRAL, SUBLANG_NEUTRAL
IDR_HOME_BITMAP    BITMAP         "home.bmp"


LANGUAGE LANG_NEUTRAL, SUBLANG_NEUTRAL
IDR_NETSURF_BANNER BITMAP         "banner.bmp"


LANGUAGE LANG_NEUTRAL, SUBLANG_NEUTRAL
IDR_TOOLBAR_BITMAP BITMAP         "toolbar.bmp"


LANGUAGE LANG_NEUTRAL, SUBLANG_NEUTRAL
IDR_TOOLBAR_BITMAP_GREY BITMAP         "toolbarg.bmp"


LANGUAGE LANG_NEUTRAL, SUBLANG_NEUTRAL
IDR_TOOLBAR_BITMAP_HOT BITMAP         "toolbarh.bmp"


LANGUAGE LANG_NEUTRAL, SUBLANG_NEUTRAL
IDR_THROBBER_AVI AVI "throbber.avi"


LANGUAGE LANG_NEUTRAL, SUBLANG_NEUTRAL
IDB_PAGEINFO_INSECURE BITMAP         "page-info-insecure.bmp"


LANGUAGE LANG_NEUTRAL, SUBLANG_NEUTRAL
IDB_PAGEINFO_SECURE BITMAP         "page-info-secure.bmp"


LANGUAGE LANG_NEUTRAL, SUBLANG_NEUTRAL
IDB_PAGEINFO_INTERNAL BITMAP         "page-info-internal.bmp"


LANGUAGE LANG_NEUTRAL, SUBLANG_NEUTRAL
IDB_PAGEINFO_WARNING BITMAP         "page-info-warning.bmp"


LANGUAGE LANG_NEUTRAL, SUBLANG_NEUTRAL
IDB_PAGEINFO_LOCAL BITMAP         "page-info-local.bmp"


//
// Menu resources
//
LANGUAGE LANG_NEUTRAL, SUBLANG_NEUTRAL
IDR_MENU_CONTEXT MENU
{
    POPUP "Context"
    {
        MENUITEM "&Back", IDM_NAV_BACK
        MENUITEM "F&orward", IDM_NAV_FORWARD
        MENUITEM "&Home", IDM_NAV_HOME
        MENUITEM "&Stop", IDM_NAV_STOP
        MENUITEM "&Reload", IDM_NAV_RELOAD
        MENUITEM SEPARATOR
        MENUITEM "C&ut", IDM_EDIT_CUT, GRAYED
        MENUITEM "&Copy", IDM_EDIT_COPY, GRAYED
        MENUITEM "&Paste", IDM_EDIT_PASTE, GRAYED
        MENUITEM "&Delete", IDM_EDIT_DELETE, GRAYED
    }
}



LANGUAGE LANG_NEUTRAL, SUBLANG_NEUTRAL
IDR_MENU_MAIN MENU
{
    POPUP "&File"
    {
        MENUITEM "&New Window", IDM_FILE_OPEN_WINDOW
        MENUITEM "Open &Location", IDM_FILE_OPEN_LOCATION
        MENUITEM "&Close", IDM_FILE_CLOSE_WINDOW
        MENUITEM SEPARATOR
        MENUITEM "&Save Page", IDM_FILE_SAVE_PAGE, HELP, GRAYED
        POPUP "Save Page &As"
        {
            MENUITEM "Text", IDM_FILE_SAVEAS_TEXT, GRAYED
            MENUITEM "PDF", IDM_FILE_SAVEAS_PDF, GRAYED
            MENUITEM "Postscript", IDM_FILE_SAVEAS_POSTSCRIPT, GRAYED
        }
        MENUITEM SEPARATOR
        MENUITEM "Print Pre&view", IDM_FILE_PRINT_PREVIEW
        MENUITEM "&Print", IDM_FILE_PRINT
        MENUITEM SEPARATOR
        MENUITEM "E&xit", IDM_FILE_QUIT
    }
    POPUP "&Edit"
    {
        MENUITEM "Cu&t", IDM_EDIT_CUT
        MENUITEM "&Copy", IDM_EDIT_COPY
        MENUITEM "&Paste", IDM_EDIT_PASTE
        MENUITEM "&Delete", IDM_EDIT_DELETE
        MENUITEM SEPARATOR
        MENUITEM "Select &All", IDM_EDIT_SELECT_ALL
        MENUITEM SEPARATOR
        MENUITEM "&Find", IDM_EDIT_SEARCH
    }
    POPUP "&View"
    {
        MENUITEM "Stop", IDM_NAV_STOP
        MENUITEM "Reload", IDM_NAV_RELOAD
        MENUITEM SEPARATOR
        POPUP "&Zoom"
        {
            MENUITEM "Zoom &In", IDM_VIEW_ZOOMPLUS
            MENUITEM "Zoom &Out", IDM_VIEW_ZOOMMINUS
            MENUITEM "&Reset", IDM_VIEW_ZOOMNORMAL
        }
        MENUITEM SEPARATOR
        MENUITEM "Page S&ource", IDM_VIEW_SOURCE
        MENUITEM "&Full Screen", IDM_VIEW_FULLSCREEN
        MENUITEM SEPARATOR
        MENUITEM "Save size and location", IDM_VIEW_SAVE_WIN_METRICS
    }
    POPUP "&Navigate"
    {
        MENUITEM "Back", IDM_NAV_BACK
        MENUITEM "Forward", IDM_NAV_FORWARD
        MENUITEM "Home", IDM_NAV_HOME
        MENUITEM SEPARATOR
        MENUITEM "Local History", IDM_NAV_LOCALHISTORY
        MENUITEM "Global History", IDM_NAV_GLOBALHISTORY
        MENUITEM SEPARATOR
        MENUITEM "Show Bookmarks", IDM_NAV_BOOKMARKS
    }
    POPUP "&Tools"
    {
        MENUITEM "&Downloads", IDM_TOOLS_DOWNLOADS
        MENUITEM "&Show Cookies", IDM_TOOLS_COOKIES
        POPUP "Debugging"
        {
            MENUITEM "Debug rendering", IDM_VIEW_TOGGLE_DEBUG_RENDERING
            MENUITEM "Save Box Tree", IDM_VIEW_DEBUGGING_SAVE_BOXTREE, GRAYED
            MENUITEM "Save DOM Tree", IDM_VIEW_DEBUGGING_SAVE_DOMTREE, GRAYED
        }
        MENUITEM SEPARATOR
        MENUITEM "Options...", IDM_EDIT_PREFERENCES
    }
    POPUP "&Help"
    {
        MENUITEM "&Contents", IDM_HELP_CONTENTS
        MENUITEM "G&uide", IDM_HELP_GUIDE
        MENUITEM "&Info", IDM_HELP_INFO
        MENUITEM SEPARATOR
        MENUITEM "&About NetSurf", IDM_HELP_ABOUT
    }
}



//
// Dialog resources
//
LANGUAGE LANG_NEUTRAL, SUBLANG_NEUTRAL
IDD_ABOUT DIALOGEX 10, 10, 206, 133
STYLE DS_SHELLFONT | WS_CAPTION | WS_VISIBLE | WS_SYSMENU
CAPTION "About NetSurf"
FONT 8, "Ms Shell Dlg"
{
    CONTROL         IDR_NETSURF_BANNER, IDC_IMG1, WC_STATIC, SS_BITMAP | SS_REALSIZECONTROL, 0, 0, 205, 53, WS_EX_LEFT
    LTEXT           "NetSurf", IDC_ABOUT_VERSION, 10, 60, 185, 16, NOT WS_GROUP | SS_LEFT, WS_EX_LEFT
    LTEXT           "NetSurf is a small fast browser", IDC_ABOUT_TEXT, 10, 83, 185, 8, NOT WS_GROUP | SS_LEFT, WS_EX_LEFT
    LTEXT           "Copyright 2003-2011 The NetSurf Developers", IDC_ABOUT_COPYRIGHT, 10, 96, 185, 8, NOT WS_GROUP | SS_LEFT, WS_EX_LEFT
    PUSHBUTTON      "&OK", IDOK, 143, 111, 54, 15, 0, WS_EX_LEFT
    PUSHBUTTON      "&Credits", IDC_BTN_CREDITS, 10, 111, 54, 15, 0, WS_EX_LEFT
    PUSHBUTTON      "&Licence", IDC_BTN_LICENCE, 70, 111, 54, 15, 0, WS_EX_LEFT
}



LANGUAGE LANG_NEUTRAL, SUBLANG_NEUTRAL
IDD_DOWNLOAD DIALOGEX 0, 0, 201, 84
STYLE DS_MODALFRAME | DS_SHELLFONT | WS_CAPTION | WS_VISIBLE | WS_POPUP | WS_SYSMENU
CAPTION "Download"
FONT 8, "Ms Shell Dlg"
{
    CTEXT           "downloading [file] [size] from [domain] to [destination]", IDC_DOWNLOAD_LABEL, 6, 6, 189, 35, SS_CENTER, WS_EX_LEFT
    CONTROL         "progress", IDC_DOWNLOAD_PROGRESS, PROGRESS_CLASS, 0, 6, 50, 189, 10, WS_EX_LEFT
    PUSHBUTTON      "&OK", IDOK, 141, 66, 54, 15, 0, WS_EX_LEFT
    PUSHBUTTON      "&Cancel", IDCANCEL, 81, 66, 54, 15, 0, WS_EX_LEFT
}



LANGUAGE LANG_NEUTRAL, SUBLANG_NEUTRAL
IDD_LOGIN DIALOGEX 0, 0, 280, 93
STYLE DS_3DLOOK | DS_CENTER | DS_MODALFRAME | DS_SHELLFONT | WS_CAPTION | WS_VISIBLE | WS_POPUP | WS_SYSMENU
CAPTION "Log In"
FONT 8, "Ms Shell Dlg"
{
    LTEXT           "Password:", 0, 7, 53, 35, 9, SS_LEFT, WS_EX_LEFT
    LTEXT           "User name:", 0, 7, 35, 40, 9, SS_LEFT, WS_EX_LEFT
    LTEXT           "The site foo.bar requires authorization for a realm", IDC_LOGIN_DESCRIPTION, 49, 7, 224, 18, SS_LEFT, WS_EX_LEFT
    EDITTEXT        IDC_LOGIN_USERNAME, 49, 32, 224, 14, ES_AUTOHSCROLL, WS_EX_LEFT
    EDITTEXT        IDC_LOGIN_PASSWORD, 49, 50, 224, 14, ES_AUTOHSCROLL | ES_PASSWORD, WS_EX_LEFT
    DEFPUSHBUTTON   "Log in", IDOK, 169, 71, 50, 14, 0, WS_EX_LEFT
    PUSHBUTTON      "Cancel", IDCANCEL, 223, 71, 50, 14, 0, WS_EX_LEFT
}



LANGUAGE LANG_NEUTRAL, SUBLANG_NEUTRAL
IDD_OPTIONS_APPERANCE DIALOGEX 10, 10, 220, 200
STYLE DS_CONTROL | DS_SHELLFONT
CAPTION "Apperance"
FONT 8, "MS Shell Dlg", 0, 0, 1
{
    LTEXT           "Fonts", IDC_STATIC, 7, 7, 20, 8, NOT WS_GROUP | SS_LEFT, WS_EX_LEFT
    CONTROL         "", IDC_STATIC, WC_STATIC, SS_ETCHEDFRAME, 27, 11, 186, 1, WS_EX_LEFT
    LTEXT           "Sans-serif:", IDC_STATIC, 43, 22, 44, 8, SS_LEFT, WS_EX_LEFT
    PUSHBUTTON      "Sans-serif", IDC_PREFS_SANS, 89, 19, 50, 14, 0, WS_EX_LEFT
    LTEXT           "Serif:", IDC_STATIC, 43, 40, 24, 8, SS_LEFT, WS_EX_LEFT
    PUSHBUTTON      "Serif", IDC_PREFS_SERIF, 89, 37, 50, 14, 0, WS_EX_LEFT
    LTEXT           "Monospace:", IDC_STATIC, 43, 58, 40, 8, SS_LEFT, WS_EX_LEFT
    PUSHBUTTON      "Monospace", IDC_PREFS_MONO, 89, 55, 50, 14, 0, WS_EX_LEFT
    LTEXT           "Cursive:", IDC_STATIC, 43, 76, 32, 8, SS_LEFT, WS_EX_LEFT
    PUSHBUTTON      "Cursive", IDC_PREFS_CURSIVE, 89, 73, 50, 14, 0, WS_EX_LEFT
    LTEXT           "Fantasy:", IDC_STATIC, 43, 94, 32, 8, SS_LEFT, WS_EX_LEFT
    PUSHBUTTON      "Fantasy", IDC_PREFS_FANTASY, 89, 91, 50, 14, 0, WS_EX_LEFT
    LTEXT           "Default:", IDC_STATIC, 43, 112, 38, 8, SS_LEFT, WS_EX_LEFT
    COMBOBOX        IDC_PREFS_FONTDEF, 89, 109, 50, 60, WS_TABSTOP | CBS_DROPDOWNLIST, WS_EX_LEFT
    LTEXT           "Size:", IDC_STATIC, 147, 112, 16, 8, SS_LEFT, WS_EX_LEFT
    EDITTEXT        IDC_PREFS_FONT_SIZE, 165, 109, 35, 14, NOT WS_BORDER | ES_NUMBER, WS_EX_CLIENTEDGE
    CONTROL         "Font Size", IDC_PREFS_FONT_SIZE_SPIN, UPDOWN_CLASS, UDS_ALIGNRIGHT | UDS_AUTOBUDDY, 75, 137, 11, 15, WS_EX_LEFT
    LTEXT           "Minimum Size:", IDC_STATIC, 43, 130, 52, 8, SS_LEFT, WS_EX_LEFT
    EDITTEXT        IDC_PREFS_FONT_MINSIZE, 97, 127, 35, 14, NOT WS_BORDER, WS_EX_CLIENTEDGE
    CONTROL         "Minimum Font Size", IDC_PREFS_FONT_MINSIZE_SPIN, UPDOWN_CLASS, UDS_ALIGNRIGHT | UDS_AUTOBUDDY, 76, 159, 11, 15, WS_EX_LEFT
    LTEXT           "Animation", IDC_STATIC, 7, 148, 36, 8, NOT WS_GROUP | SS_LEFT, WS_EX_LEFT
    CONTROL         "", IDC_STATIC, WC_STATIC, SS_ETCHEDFRAME, 43, 152, 170, 1, WS_EX_LEFT
    AUTOCHECKBOX    "Disable", IDC_PREFS_NOANIMATION, 43, 163, 39, 10, 0, WS_EX_LEFT
}



LANGUAGE LANG_NEUTRAL, SUBLANG_NEUTRAL
IDD_OPTIONS_CONNECTIONS DIALOGEX 0, 0, 220, 200
STYLE DS_CONTROL | DS_SHELLFONT
CAPTION "Connections"
FONT 8, "MS Shell Dlg", 0, 0, 1
{
    LTEXT           "Proxy", IDC_STATIC, 7, 7, 30, 8, NOT WS_GROUP | SS_LEFT, WS_EX_LEFT
    CONTROL         "", IDC_STATIC, WC_STATIC, SS_ETCHEDFRAME, 37, 11, 176, 1, WS_EX_LEFT
    LTEXT           "Type:", IDC_STATIC, 43, 22, 40, 8, SS_LEFT, WS_EX_LEFT
    COMBOBOX        IDC_PREFS_PROXYTYPE, 80, 19, 60, 60, WS_TABSTOP | CBS_DROPDOWNLIST, WS_EX_LEFT
    LTEXT           "Server:", IDC_STATIC, 43, 39, 28, 8, SS_LEFT, WS_EX_LEFT
    EDITTEXT        IDC_PREFS_PROXYHOST, 80, 36, 80, 14, NOT WS_BORDER | ES_AUTOHSCROLL | ES_OEMCONVERT, WS_EX_CLIENTEDGE
    LTEXT           "Port:", IDC_STATIC, 164, 39, 16, 8, SS_LEFT, WS_EX_LEFT
    EDITTEXT        IDC_PREFS_PROXYPORT, 182, 36, 24, 14, NOT WS_BORDER | ES_AUTOHSCROLL | ES_OEMCONVERT, WS_EX_CLIENTEDGE
    LTEXT           "Username:", IDC_STATIC, 43, 60, 35, 8, SS_LEFT, WS_EX_LEFT
    EDITTEXT        IDC_PREFS_PROXYNAME, 80, 57, 45, 14, NOT WS_BORDER | ES_AUTOHSCROLL | ES_OEMCONVERT, WS_EX_CLIENTEDGE
    LTEXT           "Password:", IDC_STATIC, 132, 60, 34, 8, SS_LEFT, WS_EX_LEFT
    EDITTEXT        IDC_PREFS_PROXYPASS, 168, 57, 45, 14, NOT WS_BORDER | ES_AUTOHSCROLL | ES_OEMCONVERT | ES_PASSWORD, WS_EX_CLIENTEDGE
    LTEXT           "Fetchers", IDC_STATIC, 7, 78, 40, 8, NOT WS_GROUP | SS_LEFT, WS_EX_LEFT
    CONTROL         "", IDC_STATIC, WC_STATIC, SS_ETCHEDFRAME, 42, 82, 171, 1, WS_EX_LEFT
    LTEXT           "Max Fetchers:", IDC_STATIC, 43, 96, 64, 8, SS_LEFT, WS_EX_LEFT
    EDITTEXT        IDC_PREFS_FETCHERS, 111, 93, 30, 14, ES_RIGHT | ES_NUMBER, WS_EX_LEFT
    CONTROL         "Max Fetchers", IDC_PREFS_FETCHERS_SPIN, UPDOWN_CLASS, UDS_ALIGNRIGHT | UDS_AUTOBUDDY, 341, 122, 11, 15, WS_EX_LEFT
    LTEXT           "Fetches per host:", IDC_STATIC, 43, 118, 64, 8, SS_LEFT, WS_EX_LEFT
    EDITTEXT        IDC_PREFS_FETCH_HOST, 111, 114, 30, 14, ES_RIGHT | ES_NUMBER, WS_EX_LEFT
    CONTROL         "Fetches per host", IDC_PREFS_FETCH_HOST_SPIN, UPDOWN_CLASS, UDS_ALIGNRIGHT | UDS_AUTOBUDDY, 341, 140, 11, 15, WS_EX_LEFT
    LTEXT           "Cached Fetches:", IDC_STATIC, 43, 138, 64, 8, SS_LEFT, WS_EX_LEFT
    EDITTEXT        IDC_PREFS_FETCH_HANDLES, 111, 135, 30, 14, ES_RIGHT | ES_NUMBER, WS_EX_LEFT
    CONTROL         "Cached Fetches", IDC_PREFS_FETCH_HANDLES_SPIN, UPDOWN_CLASS, UDS_ALIGNRIGHT | UDS_AUTOBUDDY, 341, 158, 11, 15, WS_EX_LEFT
}



LANGUAGE LANG_NEUTRAL, SUBLANG_NEUTRAL
IDD_OPTIONS_GENERAL DIALOGEX 0, 0, 220, 200
STYLE DS_CONTROL | DS_SHELLFONT
CAPTION "General"
FONT 8, "MS Shell Dlg", 0, 0, 1
{
    LTEXT           "Home Page", IDC_STATIC, 7, 7, 40, 8, NOT WS_GROUP | SS_LEFT, WS_EX_LEFT
    CONTROL         "", IDC_STATIC, WC_STATIC, SS_ETCHEDFRAME, 47, 11, 166, 1, WS_EX_LEFT
    CONTROL         IDR_HOME_BITMAP, IDC_STATIC, WC_STATIC, SS_BITMAP, 15, 19, 24, 24, WS_EX_LEFT
    EDITTEXT        IDC_PREFS_HOMEPAGE, 43, 19, 170, 14, NOT WS_BORDER | ES_AUTOHSCROLL | ES_OEMCONVERT, WS_EX_CLIENTEDGE
    LTEXT           "Content Control", IDC_STATIC, 7, 40, 60, 8, NOT WS_GROUP | SS_LEFT, WS_EX_LEFT
    CONTROL         "", IDC_STATIC, WC_STATIC, SS_ETCHEDFRAME, 67, 44, 146, 1, WS_EX_LEFT
    AUTOCHECKBOX    "Hide Images", IDC_PREFS_IMAGES, 43, 52, 67, 10, 0, WS_EX_LEFT
    AUTOCHECKBOX    "Hide Advertisements", IDC_PREFS_ADVERTS, 43, 66, 81, 10, 0, WS_EX_LEFT
    AUTOCHECKBOX    "Send referer", IDC_PREFS_REFERER, 43, 80, 55, 10, 0, WS_EX_LEFT
}



//
// Icon resources
//
LANGUAGE LANG_NEUTRAL, SUBLANG_NEUTRAL
IDR_NETSURF_ICON   ICON           "NetSurf.ico"


//
// User resources
//

LANGUAGE LANG_NEUTRAL, SUBLANG_NEUTRAL
default.css USER "default.css"
adblock.css USER "adblock.css"
internal.css USER "internal.css"
quirks.css USER "quirks.css"
welcome.html USER "welcome.html"
licence.html USER "licence.html"
credits.html USER "credits.html"
netsurf.png USER "netsurf.png"
icons/arrow-l.png USER "icons/arrow-l.png"
icons/content.png USER "icons/content.png"
icons/directory.png USER "icons/directory.png"
icons/directory2.png USER "icons/directory2.png"
icons/hotlist-add.png USER "icons/hotlist-add.png"
icons/hotlist-rmv.png USER "icons/hotlist-rmv.png"
icons/search.png USER "icons/search.png"

/* translated messages */

/* english is the fallback */
LANGUAGE LANG_ENGLISH, SUBLANG_DEFAULT
messages USER "en/Messages"

LANGUAGE LANG_FRENCH, SUBLANG_DEFAULT
messages USER "fr/Messages"

LANGUAGE LANG_GERMAN, SUBLANG_DEFAULT
messages USER "de/Messages"

LANGUAGE LANG_ITALIAN, SUBLANG_DEFAULT
messages USER "it/Messages"

LANGUAGE LANG_DUTCH, SUBLANG_DEFAULT
messages USER "nl/Messages"
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/*
 * Copyright 2009 Mark Benjamin <netsurf-browser.org.MarkBenjamin@dfgh.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_WINDOWS_RESOURCEID_H
#define NETSURF_WINDOWS_RESOURCEID_H

#ifndef IDC_STATIC
#define IDC_STATIC (-1)
#endif

#define IDR_NETSURF_ICON 100
#define IDR_THROBBER_AVI 101
#define IDR_TOOLBAR_BITMAP 102
#define IDR_TOOLBAR_BITMAP_GREY 103
#define IDR_TOOLBAR_BITMAP_HOT 104
#define IDR_NETSURF_BANNER 105
#define IDR_HOME_BITMAP 106
#define IDC_PAGEINFO 107
#define IDB_PAGEINFO_INSECURE 108
#define IDB_PAGEINFO_SECURE 109
#define IDB_PAGEINFO_INTERNAL 110
#define IDB_PAGEINFO_WARNING 111
#define IDB_PAGEINFO_LOCAL 112

#define IDD_ABOUT 1000
#define IDC_IMG1 1001
#define IDC_ABOUT_VERSION 1002
#define IDC_ABOUT_TEXT 1003
#define IDC_ABOUT_COPYRIGHT 1004
#define IDC_BTN_CREDITS 1005
#define IDC_BTN_LICENCE 1006

#define IDD_DOWNLOAD 1100
#define IDC_DOWNLOAD_LABEL 1101
#define IDC_DOWNLOAD_PROGRESS 1102

#define IDD_MAIN 1300
#define IDC_MAIN_TOOLBAR 1301
#define IDC_MAIN_URLBAR 1302
#define IDC_MAIN_THROBBER 1303
#define IDC_MAIN_DRAWINGAREA 1304
#define IDC_MAIN_STATUSBAR 1305
#define IDC_MAIN_LAUNCH_URL 1306

#define IDD_OPTIONS_GENERAL 1400
#define IDC_PREFS_HOMEPAGE 1401
#define IDC_PREFS_IMAGES 1402
#define IDC_PREFS_ADVERTS 1403
#define IDC_PREFS_REFERER 1404

#define IDD_OPTIONS_CONNECTIONS 1500
#define IDC_PREFS_FETCHERS 1501
#define IDC_PREFS_FETCHERS_SPIN 1502
#define IDC_PREFS_FETCH_HOST 1503
#define IDC_PREFS_FETCH_HOST_SPIN 1504
#define IDC_PREFS_FETCH_HANDLES 1505
#define IDC_PREFS_FETCH_HANDLES_SPIN 1506

#define IDD_OPTIONS_APPERANCE 1200
#define IDC_PREFS_PROXYTYPE 1206
#define IDC_PREFS_PROXYHOST 1207
#define IDC_PREFS_PROXYPORT 1208
#define IDC_PREFS_PROXYNAME 1209
#define IDC_PREFS_PROXYPASS 1210
#define IDC_PREFS_FONT_SIZE 1211
#define IDC_PREFS_FONT_MINSIZE 1212
#define IDC_PREFS_FONT_MINSIZE_SPIN 1213
#define IDC_PREFS_SANS 1214
#define IDC_PREFS_SERIF 1215
#define IDC_PREFS_FONT_SIZE_SPIN 1216
#define IDC_PREFS_MONO 1217
#define IDC_PREFS_CURSIVE 1218
#define IDC_PREFS_FANTASY 1219
#define IDC_PREFS_FONTDEF 1220
#define IDC_PREFS_NOANIMATION 1227

#define IDD_LOGIN 1700
#define IDC_LOGIN_USERNAME 1701
#define IDC_LOGIN_PASSWORD 1702
#define IDC_LOGIN_DESCRIPTION 1703

#define IDR_MENU_MAIN 10000
#define IDM_FILE_OPEN_WINDOW 10101
#define IDM_FILE_OPEN_LOCATION 10102
#define IDM_FILE_CLOSE_WINDOW 10103
#define IDM_FILE_SAVE_PAGE 10104
#define IDM_FILE_SAVEAS_TEXT 10105
#define IDM_FILE_SAVEAS_PDF 10106
#define IDM_FILE_SAVEAS_POSTSCRIPT 10107
#define IDM_FILE_PRINT_PREVIEW 10108
#define IDM_FILE_PRINT 10109
#define IDM_FILE_QUIT 10110
#define IDM_EDIT_CUT 10211
#define IDM_EDIT_COPY 10212
#define IDM_EDIT_PASTE 10213
#define IDM_EDIT_DELETE 10214
#define IDM_EDIT_SELECT_ALL 10215
#define IDM_EDIT_SEARCH 10216
#define IDM_NAV_STOP 10301
#define IDM_NAV_RELOAD 10302
#define IDM_VIEW_ZOOMPLUS 10303
#define IDM_VIEW_ZOOMMINUS 10304
#define IDM_VIEW_ZOOMNORMAL 10305
#define IDM_VIEW_SOURCE 10306
#define IDM_VIEW_FULLSCREEN 10307
#define IDM_VIEW_SAVE_WIN_METRICS 10308
#define IDM_NAV_BACK 10309
#define IDM_NAV_FORWARD 10310
#define IDM_NAV_HOME 10311
#define IDM_NAV_LOCALHISTORY 10312
#define IDM_NAV_GLOBALHISTORY 10313
#define IDM_NAV_BOOKMARKS 10314
#define IDM_TOOLS_DOWNLOADS 10430
#define IDM_TOOLS_COOKIES 10431
#define IDM_VIEW_TOGGLE_DEBUG_RENDERING 10432
#define IDM_VIEW_DEBUGGING_SAVE_BOXTREE 10433
#define IDM_VIEW_DEBUGGING_SAVE_DOMTREE 10434
#define IDM_EDIT_PREFERENCES 10435
#define IDM_HELP_CONTENTS 10536
#define IDM_HELP_GUIDE 10537
#define IDM_HELP_INFO 10538
#define IDM_HELP_ABOUT 10539

#define IDR_MENU_CONTEXT 11000

#endif
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/*
 * Copyright 2008 Vincent Sanders <vince@simtec.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdlib.h>
#include <time.h>

#include "utils/sys_time.h"
#include "utils/log.h"
#include "utils/errors.h"

#include "windows/schedule.h"

/* linked list of scheduled callbacks */
static struct nscallback *schedule_list = NULL;

/**
 * scheduled callback.
 */
struct nscallback
{
        struct nscallback *next;
	struct timeval tv;
	void (*callback)(void *p);
	void *p;
};


/**
 * Unschedule a callback.
 *
 * \param  callback  callback function
 * \param  p         user parameter, passed to callback function
 *
 * All scheduled callbacks matching both callback and p are removed.
 */

static nserror schedule_remove(void (*callback)(void *p), void *p)
{
        struct nscallback *cur_nscb;
        struct nscallback *prev_nscb;
        struct nscallback *unlnk_nscb;

	/* check there is something on the list to remove */
        if (schedule_list == NULL) {
                return NSERROR_OK;
	}

	NSLOG(schedule, DEBUG, "removing %p, %p", callback, p);

        cur_nscb = schedule_list;
        prev_nscb = NULL;

        while (cur_nscb != NULL) {
                if ((cur_nscb->callback ==  callback) &&
                    (cur_nscb->p ==  p)) {
                        /* item to remove */

                        NSLOG(schedule, DEBUG,
			      "callback entry %p removing  %p(%p)",
			      cur_nscb,
			      cur_nscb->callback,
			      cur_nscb->p);

                        /* remove callback */
                        unlnk_nscb = cur_nscb;
                        cur_nscb = unlnk_nscb->next;

                        if (prev_nscb == NULL) {
                                schedule_list = cur_nscb;
                        } else {
                                prev_nscb->next = cur_nscb;
                        }
                        free (unlnk_nscb);
                } else {
                        /* move to next element */
                        prev_nscb = cur_nscb;
                        cur_nscb = prev_nscb->next;
                }
        }
	return NSERROR_OK;
}

/* exported interface documented in windows/schedule.h */
nserror win32_schedule(int ival, void (*callback)(void *p), void *p)
{
	struct nscallback *nscb;
	struct timeval tv;
	nserror ret;

	ret = schedule_remove(callback, p);
	if ((ival < 0) || (ret != NSERROR_OK)) {
		return ret;
	}

        tv.tv_sec = ival / 1000; /* miliseconds to seconds */
        tv.tv_usec = (ival % 1000) * 1000; /* remainder to microseconds */

	nscb = calloc(1, sizeof(struct nscallback));
	if (nscb == NULL) {
		return NSERROR_NOMEM;
	}

	NSLOG(schedule, DEBUG,
	      "adding callback %p for %p(%p) at %d cs",
	       nscb, callback, p, ival);

	gettimeofday(&nscb->tv, NULL);
	timeradd(&nscb->tv, &tv, &nscb->tv);

	nscb->callback = callback;
	nscb->p = p;

        /* add to list front */
        nscb->next = schedule_list;
        schedule_list = nscb;

	return NSERROR_OK;
}

/* exported interface documented in schedule.h */
int 
schedule_run(void)
{
	struct timeval tv;
	struct timeval nexttime;
	struct timeval rettime;
        struct nscallback *cur_nscb;
        struct nscallback *prev_nscb;
        struct nscallback *unlnk_nscb;

        if (schedule_list == NULL)
                return -1;

	/* reset enumeration to the start of the list */
        cur_nscb = schedule_list;
        prev_nscb = NULL;
	nexttime = cur_nscb->tv;

	gettimeofday(&tv, NULL);

        while (cur_nscb != NULL) {
                if (timercmp(&tv, &cur_nscb->tv, >)) {
                        /* scheduled time */

                        /* remove callback */
                        unlnk_nscb = cur_nscb;

                        if (prev_nscb == NULL) {
                                schedule_list = unlnk_nscb->next;
                        } else {
                                prev_nscb->next = unlnk_nscb->next;
                        }

                        NSLOG(schedule, DEBUG,
			      "callback entry %p running %p(%p)",
			      unlnk_nscb,
			      unlnk_nscb->callback,
			      unlnk_nscb->p);
                        /* call callback */
                        unlnk_nscb->callback(unlnk_nscb->p);

                        free(unlnk_nscb);

			/* dispatched events can modify the list,
			 * instead of locking we simply reset list
			 * enumeration to the start.
			 */ 
			if (schedule_list == NULL)
				return -1; /* no more callbacks scheduled */
			
                        cur_nscb = schedule_list;
                        prev_nscb = NULL;
			nexttime = cur_nscb->tv;
                } else {
			/* if the time to the event is sooner than the
			 * currently recorded soonest event record it 
			 */
			if (timercmp(&nexttime, &cur_nscb->tv, >)) {
				nexttime = cur_nscb->tv;
			}
                        /* move to next element */
                        prev_nscb = cur_nscb;
                        cur_nscb = prev_nscb->next;
                }
        }

	/* make returned time relative to now */
	timersub(&nexttime, &tv, &rettime);

	NSLOG(schedule, DEBUG,
	      "returning time to next event as %ldms",
	      (rettime.tv_sec * 1000) + (rettime.tv_usec / 1000));

	/* return next event time in milliseconds (24days max wait) */
        return (rettime.tv_sec * 1000) + (rettime.tv_usec / 1000);
}

/* exported interface documented in schedule.h */
void list_schedule(void)
{
	struct timeval tv;
        struct nscallback *cur_nscb;

	gettimeofday(&tv, NULL);

        NSLOG(netsurf, INFO, "schedule list at %ld:%ld", tv.tv_sec, tv.tv_usec);

        cur_nscb = schedule_list;

        while (cur_nscb != NULL) {
                NSLOG(netsurf, INFO,
		      "Schedule %p at %ld:%ld",
		      cur_nscb,
                      cur_nscb->tv.tv_sec,
		      cur_nscb->tv.tv_usec);
                cur_nscb = cur_nscb->next;
        }
}


/*
 * Local Variables:
 * c-basic-offset:8
 * End:
 */
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/*
 * Copyright 2008 Vincent Sanders <vince@simtec.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef WINDOWS_SCHEDULE_H
#define WINDOWS_SCHEDULE_H

/**
 * Schedule a callback.
 *
 * \param  ival interval before the callback should be made in ms
 * \param  callback callback function
 * \param  p user parameter, passed to callback function
 *
 * The callback function will be called as soon as possible after t ms have
 * passed.
 */
nserror win32_schedule(int ival, void (*callback)(void *p), void *p);

/**
 * Process scheduled callbacks up to current time.
 *
 * This walks the list of outstanding scheduled events and dispatches
 * them if they have met their scheduled time. Due to legacy issues
 * there are a couple of subtleties with how this operates:
 *
 * - Generally there are so few entries on the list the overhead of
 *     ordering the list exceeds the cost of simply enumerating them.
 *
 * - The scheduled time is the time *after* which we should call the
 *     operation back, this can result in the next scheduled time
 *     being zero. This is exceedingly rare as the core schedules in
 *     10ms (cs) quanta and we almost always get called to schedule
 *     after the event time.
 *
 * - The callbacks can cause the schedule list to be re-arranged added
 *     to or even completely deleted. This means we must reset the
 *     list enumeration to the beginning every time an event is
 *     dispatched.
 *
 * @return The number of milliseconds untill the next scheduled event
 * or -1 for no event.
 */
int schedule_run(void);

/**
 * LOG all current scheduled events.
 */
void list_schedule(void);

#endif
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/*
 * Copyright 2011 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <windows.h>
#include <stdio.h>

#include "windbg.h"

const char *msg_num_to_name(int msg)
{
	static char str[256];

	switch (msg) {
	case 32768:
		return "WM_APP";

	case 6:
		return "WM_ACTIVATE ";

	case 28:
		return "WM_ACTIVATEAPP ";

	case 864:
		return "WM_AFXFIRST ";

	case 895:
		return "WM_AFXLAST ";

	case 780:
		return "WM_ASKCBFORMATNAME ";

	case 75:
		return "WM_CANCELJOURNAL ";

	case 31:
		return "WM_CANCELMODE ";

	case 533:
		return "WM_CAPTURECHANGED ";

	case 781:
		return "WM_CHANGECBCHAIN ";

	case 258:
		return "WM_CHAR ";

	case 47:
		return "WM_CHARTOITEM ";

	case 34:
		return "WM_CHILDACTIVATE ";

	case 771:
		return "WM_CLEAR ";

	case 16:
		return "WM_CLOSE ";

	case 273:
		return "WM_COMMAND ";

	case 68:
		return "WM_COMMNOTIFY ";

	case 65:
		return "WM_COMPACTING ";

	case 57:
		return "WM_COMPAREITEM ";

	case 123:
		return "WM_CONTEXTMENU ";

	case 769:
		return "WM_COPY ";

	case 74:
		return "WM_COPYDATA ";

	case 1:
		return "WM_CREATE ";

	case 309:
		return "WM_CTLCOLORBTN ";

	case 310:
		return "WM_CTLCOLORDLG ";

	case 307:
		return "WM_CTLCOLOREDIT ";

	case 308:
		return "WM_CTLCOLORLISTBOX ";

	case 306:
		return "WM_CTLCOLORMSGBOX ";

	case 311:
		return "WM_CTLCOLORSCROLLBAR ";

	case 312:
		return "WM_CTLCOLORSTATIC ";

	case 768:
		return "WM_CUT ";

	case 259:
		return "WM_DEADCHAR ";

	case 45:
		return "WM_DELETEITEM ";

	case 2:
		return "WM_DESTROY ";

	case 775:
		return "WM_DESTROYCLIPBOARD ";

	case 537:
		return "WM_DEVICECHANGE ";

	case 27:
		return "WM_DEVMODECHANGE ";

	case 126:
		return "WM_DISPLAYCHANGE ";

	case 776:
		return "WM_DRAWCLIPBOARD ";

	case 43:
		return "WM_DRAWITEM ";

	case 563:
		return "WM_DROPFILES ";

	case 10:
		return "WM_ENABLE ";

	case 22:
		return "WM_ENDSESSION ";

	case 289:
		return "WM_ENTERIDLE ";

	case 529:
		return "WM_ENTERMENULOOP ";

	case 561:
		return "WM_ENTERSIZEMOVE ";

	case 20:
		return "WM_ERASEBKGND ";

	case 530:
		return "WM_EXITMENULOOP ";

	case 562:
		return "WM_EXITSIZEMOVE ";

	case 29:
		return "WM_FONTCHANGE ";

	case 135:
		return "WM_GETDLGCODE ";

	case 49:
		return "WM_GETFONT ";

	case 51:
		return "WM_GETHOTKEY ";

	case 127:
		return "WM_GETICON ";

	case 36:
		return "WM_GETMINMAXINFO ";

	case 13:
		return "WM_GETTEXT ";

	case 14:
		return "WM_GETTEXTLENGTH ";

	case 856:
		return "WM_HANDHELDFIRST ";

	case 863:
		return "WM_HANDHELDLAST ";

	case 83:
		return "WM_HELP ";

	case 786:
		return "WM_HOTKEY ";

	case 276:
		return "WM_HSCROLL ";

	case 782:
		return "WM_HSCROLLCLIPBOARD ";

	case 39:
		return "WM_ICONERASEBKGND ";

	case 272:
		return "WM_INITDIALOG ";

	case 278:
		return "WM_INITMENU ";

	case 279:
		return "WM_INITMENUPOPUP ";

	case 0x00FF:
		return "WM_INPUT ";

	case 81:
		return "WM_INPUTLANGCHANGE ";

	case 80:
		return "WM_INPUTLANGCHANGEREQUEST ";

	case 256:
		return "WM_KEYDOWN ";

	case 257:
		return "WM_KEYUP ";

	case 8:
		return "WM_KILLFOCUS ";

	case 546:
		return "WM_MDIACTIVATE ";

	case 551:
		return "WM_MDICASCADE ";

	case 544:
		return "WM_MDICREATE ";

	case 545:
		return "WM_MDIDESTROY ";

	case 553:
		return "WM_MDIGETACTIVE ";

	case 552:
		return "WM_MDIICONARRANGE ";

	case 549:
		return "WM_MDIMAXIMIZE ";

	case 548:
		return "WM_MDINEXT ";

	case 564:
		return "WM_MDIREFRESHMENU ";

	case 547:
		return "WM_MDIRESTORE ";

	case 560:
		return "WM_MDISETMENU ";

	case 550:
		return "WM_MDITILE ";

	case 44:
		return "WM_MEASUREITEM ";

	case 0x003D:
		return "WM_GETOBJECT ";

	case 0x0127:
		return "WM_CHANGEUISTATE ";

	case 0x0128:
		return "WM_UPDATEUISTATE ";

	case 0x0129:
		return "WM_QUERYUISTATE ";

	case 0x0125:
		return "WM_UNINITMENUPOPUP ";

	case 290:
		return "WM_MENURBUTTONUP ";

	case 0x0126:
		return "WM_MENUCOMMAND ";

	case 0x0124:
		return "WM_MENUGETOBJECT ";

	case 0x0123:
		return "WM_MENUDRAG ";

	case 0x0319:
		return "WM_APPCOMMAND ";

	case 288:
		return "WM_MENUCHAR ";

	case 287:
		return "WM_MENUSELECT ";

	case 531:
		return "WM_NEXTMENU ";

	case 3:
		return "WM_MOVE ";

	case 534:
		return "WM_MOVING ";

	case 134:
		return "WM_NCACTIVATE ";

	case 131:
		return "WM_NCCALCSIZE ";

	case 129:
		return "WM_NCCREATE ";

	case 130:
		return "WM_NCDESTROY ";

	case 132:
		return "WM_NCHITTEST ";

	case 163:
		return "WM_NCLBUTTONDBLCLK ";

	case 161:
		return "WM_NCLBUTTONDOWN ";

	case 162:
		return "WM_NCLBUTTONUP ";

	case 169:
		return "WM_NCMBUTTONDBLCLK ";

	case 167:
		return "WM_NCMBUTTONDOWN ";

	case 168:
		return "WM_NCMBUTTONUP ";

	case 171:
		return "WM_NCXBUTTONDOWN ";

	case 172:
		return "WM_NCXBUTTONUP ";

	case 173:
		return "WM_NCXBUTTONDBLCLK ";

	case 0x02A0:
		return "WM_NCMOUSEHOVER ";

	case 0x02A2:
		return "WM_NCMOUSELEAVE ";

	case 160:
		return "WM_NCMOUSEMOVE ";

	case 133:
		return "WM_NCPAINT ";

	case 166:
		return "WM_NCRBUTTONDBLCLK ";

	case 164:
		return "WM_NCRBUTTONDOWN ";

	case 165:
		return "WM_NCRBUTTONUP ";

	case 40:
		return "WM_NEXTDLGCTL ";

	case 78:
		return "WM_NOTIFY ";

	case 85:
		return "WM_NOTIFYFORMAT ";

	case 0:
		return "WM_NULL ";

	case 15:
		return "WM_PAINT ";

	case 777:
		return "WM_PAINTCLIPBOARD ";

	case 38:
		return "WM_PAINTICON ";

	case 785:
		return "WM_PALETTECHANGED ";

	case 784:
		return "WM_PALETTEISCHANGING ";

	case 528:
		return "WM_PARENTNOTIFY ";

	case 770:
		return "WM_PASTE ";

	case 896:
		return "WM_PENWINFIRST ";

	case 911:
		return "WM_PENWINLAST ";

	case 72:
		return "WM_POWER ";

	case 536:
		return "WM_POWERBROADCAST ";

	case 791:
		return "WM_PRINT ";

	case 792:
		return "WM_PRINTCLIENT ";

	case 55:
		return "WM_QUERYDRAGICON ";

	case 17:
		return "WM_QUERYENDSESSION ";

	case 783:
		return "WM_QUERYNEWPALETTE ";

	case 19:
		return "WM_QUERYOPEN ";

	case 35:
		return "WM_QUEUESYNC ";

	case 18:
		return "WM_QUIT ";

	case 774:
		return "WM_RENDERALLFORMATS ";

	case 773:
		return "WM_RENDERFORMAT ";

	case 32:
		return "WM_SETCURSOR ";

	case 7:
		return "WM_SETFOCUS ";

	case 48:
		return "WM_SETFONT ";

	case 50:
		return "WM_SETHOTKEY ";

	case 128:
		return "WM_SETICON ";

	case 11:
		return "WM_SETREDRAW ";

	case 12:
		return "WM_SETTEXT ";

	case 26:
		return "WM_SETTINGCHANGE ";

	case 24:
		return "WM_SHOWWINDOW ";

	case 5:
		return "WM_SIZE ";

	case 779:
		return "WM_SIZECLIPBOARD ";

	case 532:
		return "WM_SIZING ";

	case 42:
		return "WM_SPOOLERSTATUS ";

	case 125:
		return "WM_STYLECHANGED ";

	case 124:
		return "WM_STYLECHANGING ";

	case 262:
		return "WM_SYSCHAR ";

	case 21:
		return "WM_SYSCOLORCHANGE ";

	case 274:
		return "WM_SYSCOMMAND ";

	case 263:
		return "WM_SYSDEADCHAR ";

	case 260:
		return "WM_SYSKEYDOWN ";

	case 261:
		return "WM_SYSKEYUP ";

	case 82:
		return "WM_TCARD ";

	case 794:
		return "WM_THEMECHANGED ";

	case 30:
		return "WM_TIMECHANGE ";

	case 275:
		return "WM_TIMER ";

	case 772:
		return "WM_UNDO ";

	case 1024:
		return "WM_USER ";

	case 84:
		return "WM_USERCHANGED ";

	case 46:
		return "WM_VKEYTOITEM ";

	case 277:
		return "WM_VSCROLL ";

	case 778:
		return "WM_VSCROLLCLIPBOARD ";

	case 71:
		return "WM_WINDOWPOSCHANGED ";

	case 70:
		return "WM_WINDOWPOSCHANGING ";

	case 264:
		return "WM_KEYLAST ";

	case 136:
		return "WM_SYNCPAINT  ";

	case 33:
		return "WM_MOUSEACTIVATE ";

	case 512:
		return "WM_MOUSEMOVE ";

	case 513:
		return "WM_LBUTTONDOWN ";

	case 514:
		return "WM_LBUTTONUP ";

	case 515:
		return "WM_LBUTTONDBLCLK ";

	case 516:
		return "WM_RBUTTONDOWN ";

	case 517:
		return "WM_RBUTTONUP ";

	case 518:
		return "WM_RBUTTONDBLCLK ";

	case 519:
		return "WM_MBUTTONDOWN ";

	case 520:
		return "WM_MBUTTONUP ";

	case 521:
		return "WM_MBUTTONDBLCLK ";

	case 522:
		return "WM_MOUSEWHEEL ";

	case 523:
		return "WM_XBUTTONDOWN ";

	case 524:
		return "WM_XBUTTONUP ";

	case 525:
		return "WM_XBUTTONDBLCLK ";

	case 0x2A1:
		return "WM_MOUSEHOVER	";

	case 0x2A3:
		return "WM_MOUSELEAVE	";

	}

	sprintf(str,"%d",msg);

	return str;
}

void win_perror(const char * lpszFunction)
{
	/* Retrieve the system error message for the last-error code */

	LPVOID lpMsgBuf;
	LPVOID lpDisplayBuf;
	DWORD dw = GetLastError();

	FormatMessage(
		FORMAT_MESSAGE_ALLOCATE_BUFFER |
		FORMAT_MESSAGE_FROM_SYSTEM |
		FORMAT_MESSAGE_IGNORE_INSERTS,
		NULL,
		dw,
		MAKELANGID(LANG_NEUTRAL, SUBLANG_DEFAULT),
		(LPTSTR) &lpMsgBuf,
		0, NULL );

	/* Display the error message and exit the process */

	lpDisplayBuf = (LPVOID)LocalAlloc(LMEM_ZEROINIT, (lstrlen((LPCTSTR)lpMsgBuf) + lstrlen((LPCTSTR)lpszFunction) + 40) * sizeof(TCHAR));

	snprintf((LPTSTR)lpDisplayBuf,
		 LocalSize(lpDisplayBuf) / sizeof(TCHAR),
		 TEXT("%s failed with error %ld: %s"),
		 lpszFunction, dw, (char *)lpMsgBuf);
	MessageBox(NULL, (LPCTSTR)lpDisplayBuf, TEXT("Error"), MB_OK);

	LocalFree(lpMsgBuf);
	LocalFree(lpDisplayBuf);
}







netsurf-vince/pdf/frontends/windows/windbg.h

/*
 * Copyright 2010 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_WINDOWS_WINDBG_H
#define NETSURF_WINDOWS_WINDBG_H

#include "utils/log.h"

const char *msg_num_to_name(int msg);
void win_perror(const char *lpszFunction);

/**
 * log windows message
 *
 * log a windows message with symbols converted to human redable
 */
#define LOG_WIN_MSG(h, m, w, l)						\
	if (((m) != WM_SETCURSOR) &&					\
	    ((m) != WM_MOUSEMOVE) &&					\
	    ((m) != WM_NCHITTEST) &&					\
	    ((m) != WM_ENTERIDLE))					\
		NSLOG(netsurf, DEBUG,					\
		      "%s, hwnd %p, w 0x%x, l 0x%Ix",			\
		      msg_num_to_name(m), h, w, l)

#endif







netsurf-vince/pdf/frontends/windows/window.c

/*
 * Copyright 2011-2016 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Main browser window handling for windows win32 frontend.
 */

#include "utils/config.h"

#include <stdbool.h>
#include <windows.h>
#include <windowsx.h>
#include <commctrl.h>

#include "utils/errors.h"
#include "utils/log.h"
#include "utils/utils.h"
#include "utils/nsoption.h"
#include "utils/nsurl.h"
#include "utils/messages.h"
#include "content/content.h"
#include "netsurf/browser_window.h"
#include "netsurf/window.h"
#include "netsurf/keypress.h"
#include "desktop/browser_history.h"

#include "windows/gui.h"
#include "windows/pointers.h"
#include "windows/about.h"
#include "windows/resourceid.h"
#include "windows/findfile.h"
#include "windows/windbg.h"
#include "windows/drawable.h"
#include "windows/font.h"
#include "windows/prefs.h"
#include "windows/local_history.h"
#include "windows/hotlist.h"
#include "windows/cookies.h"
#include "windows/global_history.h"
#include "windows/window.h"

/**
 * List of all gui windows
 */
static struct gui_window *window_list = NULL;

/**
 * The main window class name
 */
static const LPCWSTR windowclassname_main = L"nswsmainwindow";

/**
 * width of the throbber element
 */
#define NSWS_THROBBER_WIDTH 24

/**
 * height of the url entry box
 */
#define NSWS_URLBAR_HEIGHT 23

/**
 * height of the Page Information bitmap button
 */
#define NSW32_PGIBUTTON_HEIGHT 16

/**
 * Number of open windows
 */
static int open_windows = 0;


/**
 * create and attach accelerator table to main window
 *
 * \param gw gui window context.
 */
static void nsws_window_set_accels(struct gui_window *gw)
{
	int i, nitems = 13;
	ACCEL accels[nitems];

	for (i = 0; i < nitems; i++) {
		accels[i].fVirt = FCONTROL | FVIRTKEY;
	}

	accels[0].key = 0x51; /* Q */
	accels[0].cmd = IDM_FILE_QUIT;
	accels[1].key = 0x4E; /* N */
	accels[1].cmd = IDM_FILE_OPEN_WINDOW;
	accels[2].key = VK_LEFT;
	accels[2].cmd = IDM_NAV_BACK;
	accels[3].key = VK_RIGHT;
	accels[3].cmd = IDM_NAV_FORWARD;
	accels[4].key = VK_UP;
	accels[4].cmd = IDM_NAV_HOME;
	accels[5].key = VK_BACK;
	accels[5].cmd = IDM_NAV_STOP;
	accels[6].key = VK_SPACE;
	accels[6].cmd = IDM_NAV_RELOAD;
	accels[7].key = 0x4C; /* L */
	accels[7].cmd = IDM_FILE_OPEN_LOCATION;
	accels[8].key = 0x57; /* w */
	accels[8].cmd = IDM_FILE_CLOSE_WINDOW;
	accels[9].key = 0x41; /* A */
	accels[9].cmd = IDM_EDIT_SELECT_ALL;
	accels[10].key = VK_F8;
	accels[10].cmd = IDM_VIEW_SOURCE;
	accels[11].key = VK_RETURN;
	accels[11].fVirt = FVIRTKEY;
	accels[11].cmd = IDC_MAIN_LAUNCH_URL;
	accels[12].key = VK_F11;
	accels[12].fVirt = FVIRTKEY;
	accels[12].cmd = IDM_VIEW_FULLSCREEN;

	gw->acceltable = CreateAcceleratorTable(accels, nitems);
}


/**
 * creation of a new full browser window
 *
 * \param hInstance The application instance handle.
 * \param gw gui window context.
 * \return The newly created window instance.
 */
static HWND nsws_window_create(HINSTANCE hInstance, struct gui_window *gw)
{
	HWND hwnd;
	INITCOMMONCONTROLSEX icc;
	int xpos = CW_USEDEFAULT;
	int ypos = CW_USEDEFAULT;
	int width = CW_USEDEFAULT;
	int height = CW_USEDEFAULT;

	if ((nsoption_int(window_width) >= 100) &&
	    (nsoption_int(window_height) >= 100) &&
	    (nsoption_int(window_x) >= 0) &&
	    (nsoption_int(window_y) >= 0)) {
		xpos = nsoption_int(window_x);
		ypos = nsoption_int(window_y);
		width = nsoption_int(window_width);
		height = nsoption_int(window_height);

		NSLOG(netsurf, DEBUG, "Setting Window position %d,%d %d,%d",
		      xpos, ypos, width, height);
	}

	icc.dwSize = sizeof(icc);
	icc.dwICC = ICC_BAR_CLASSES | ICC_WIN95_CLASSES;
#if WINVER > 0x0501
	icc.dwICC |= ICC_STANDARD_CLASSES;
#endif
	InitCommonControlsEx(&icc);

	gw->mainmenu = LoadMenu(hInstance, MAKEINTRESOURCE(IDR_MENU_MAIN));
	gw->rclick = LoadMenu(hInstance, MAKEINTRESOURCE(IDR_MENU_CONTEXT));

	hwnd = CreateWindowExW(0,
			       windowclassname_main,
			       L"NetSurf Browser",
			       WS_OVERLAPPEDWINDOW |
			       WS_CLIPCHILDREN |
			       WS_CLIPSIBLINGS |
			       CS_DBLCLKS,
			       xpos,
			       ypos,
			       width,
			       height,
			       NULL,
			       gw->mainmenu,
			       hInstance,
			       (LPVOID)gw);

	if (hwnd == NULL) {
		NSLOG(netsurf, INFO, "Window create failed");
	} else {
		nsws_window_set_accels(gw);
	}

	return hwnd;
}


/**
 * toolbar command message handler
 *
 * \todo This entire command handler appears superfluous.
 *
 * \param gw The graphical window context
 * \param notification_code The notification code of the message
 * \param identifier The identifier the command was delivered for
 * \param ctrl_window The controlling window.
 */
static LRESULT
nsws_window_toolbar_command(struct gui_window *gw,
			    int notification_code,
			    int identifier,
			    HWND ctrl_window)
{
	NSLOG(netsurf, DEBUG,
	      "notification_code %d identifier %d ctrl_window %p",
	      notification_code,
	      identifier,
	      ctrl_window);

	switch(identifier) {

	case IDC_MAIN_URLBAR:
		switch (notification_code) {
		case EN_CHANGE:
			NSLOG(netsurf, DEBUG, "EN_CHANGE");
			break;

		case EN_ERRSPACE:
			NSLOG(netsurf, DEBUG, "EN_ERRSPACE");
			break;

		case EN_HSCROLL:
			NSLOG(netsurf, DEBUG, "EN_HSCROLL");
			break;

		case EN_KILLFOCUS:
			NSLOG(netsurf, DEBUG, "EN_KILLFOCUS");
			break;

		case EN_MAXTEXT:
			NSLOG(netsurf, DEBUG, "EN_MAXTEXT");
			break;

		case EN_SETFOCUS:
			NSLOG(netsurf, DEBUG, "EN_SETFOCUS");
			break;

		case EN_UPDATE:
			NSLOG(netsurf, DEBUG, "EN_UPDATE");
			break;

		case EN_VSCROLL:
			NSLOG(netsurf, DEBUG, "EN_VSCROLL");
			break;

		default:
			NSLOG(netsurf, DEBUG, "Unknown notification_code");
			break;
		}
		break;

	default:
		return 1; /* unhandled */

	}
	return 0; /* control message handled */
}


/**
 * calculate the dimensions of the url bar relative to the parent toolbar
 *
 * \param hWndParent The parent window of the url bar
 * \param toolbuttonsize size of the buttons
 * \param buttonc The number of buttons
 * \param[out] x The calculated x location
 * \param[out] y The calculated y location
 * \param[out] width The calculated width
 * \param[out] height The calculated height
 */
static void
urlbar_dimensions(HWND hWndParent,
		  int toolbuttonsize,
		  int buttonc,
		  int *x,
		  int *y,
		  int *width,
		  int *height)
{
	RECT rc;
	const int cy_edit = NSWS_URLBAR_HEIGHT;

	GetClientRect(hWndParent, &rc);
	*x = (toolbuttonsize + 1) * (buttonc + 1) + (NSWS_THROBBER_WIDTH>>1);
	*y = ((((rc.bottom - 1) - cy_edit) >> 1) * 2) / 3;
	*width = (rc.right - 1) - *x - (NSWS_THROBBER_WIDTH>>1) - NSWS_THROBBER_WIDTH;
	*height = cy_edit;
}


/**
 * callback for toolbar events
 *
 * subclass message handler for toolbar window
 *
 * \param hwnd win32 window handle message arrived for
 * \param msg The message ID
 * \param wparam The w parameter of the message.
 * \param lparam The l parameter of the message.
 */
static LRESULT CALLBACK
nsws_window_toolbar_callback(HWND hwnd, UINT msg, WPARAM wparam, LPARAM lparam)
{
	struct gui_window *gw;
	int urlx, urly, urlwidth, urlheight;
	WNDPROC toolproc;

	LOG_WIN_MSG(hwnd, msg, wparam, lparam);

	toolproc = (WNDPROC)GetProp(hwnd, TEXT("OrigMsgProc"));
	assert(toolproc != NULL);

	gw = nsws_get_gui_window(hwnd);
	assert(gw != NULL);

	switch (msg) {
	case WM_SIZE:
		urlbar_dimensions(hwnd,
				  gw->toolbuttonsize,
				  gw->toolbuttonc,
				  &urlx, &urly, &urlwidth, &urlheight);

		/* resize url */
		if (gw->urlbar != NULL) {
			MoveWindow(gw->urlbar,
				   urlx, urly,
				   urlwidth, urlheight,
				   true);
		}

		/* move throbber */
		if (gw->throbber != NULL) {
			MoveWindow(gw->throbber,
				   LOWORD(lparam) - NSWS_THROBBER_WIDTH - 4,
				   urly,
				   NSWS_THROBBER_WIDTH,
				   NSWS_THROBBER_WIDTH,
				   true);
		}
		break;

	case WM_COMMAND:
		if (nsws_window_toolbar_command(gw,
						HIWORD(wparam),
						LOWORD(wparam),
						(HWND)lparam) == 0) {
			return 0;
		}
		break;

	case WM_NCDESTROY:
		/* remove properties if window is being destroyed */
		RemoveProp(hwnd, TEXT("GuiWnd"));
		RemoveProp(hwnd, TEXT("OrigMsgProc"));
		/* put the original message handler back */
		SetWindowLongPtr(hwnd, GWLP_WNDPROC, (LONG_PTR)toolproc);
		break;

	}

	/* chain to the next handler */
	return CallWindowProc(toolproc, hwnd, msg, wparam, lparam);
}


static void set_urlbar_edit_size(HWND hwnd)
{
	RECT rc;
	GetClientRect(hwnd, &rc);
	rc.left += NSW32_PGIBUTTON_HEIGHT;
	SendMessage(hwnd, EM_SETRECT, 0, (LPARAM)&rc);
	NSLOG(netsurf, DEBUG, "left:%ld right:%ld top:%ld bot:%ld",
	      rc.left,rc.right,rc.top,rc.bottom);
}


/**
 * callback for url bar events
 *
 * subclass message handler for urlbar window
 *
 * \param hwnd win32 window handle message arrived for
 * \param msg The message ID
 * \param wparam The w parameter of the message.
 * \param lparam The l parameter of the message.
 */
static LRESULT CALLBACK
nsws_window_urlbar_callback(HWND hwnd, UINT msg, WPARAM wparam, LPARAM lparam)
{
	struct gui_window *gw;
	WNDPROC urlproc;
	HFONT hFont;
	LRESULT result;

	LOG_WIN_MSG(hwnd, msg, wparam, lparam);

	urlproc = (WNDPROC)GetProp(hwnd, TEXT("OrigMsgProc"));
	assert(urlproc != NULL);

	gw = nsws_get_gui_window(hwnd);
	assert(gw != NULL);

	/* override messages */
	switch (msg) {
	case WM_CHAR:
		if (wparam == 1) {
			/* handle ^A */
			SendMessage(hwnd, EM_SETSEL, 0, -1);
			return 1;
		} else if (wparam == 13) {
			SendMessage(gw->main, WM_COMMAND, IDC_MAIN_LAUNCH_URL, 0);
			return 0;
		}
		break;

	case WM_DESTROY:
		hFont = (HFONT)SendMessage(hwnd, WM_GETFONT, 0, 0);
		if (hFont != NULL) {
			NSLOG(netsurf, INFO, "Destroyed font object");
			DeleteObject(hFont);
		}


	case WM_NCDESTROY:
		/* remove properties if window is being destroyed */
		RemoveProp(hwnd, TEXT("GuiWnd"));
		RemoveProp(hwnd, TEXT("OrigMsgProc"));
		/* put the original message handler back */
		SetWindowLongPtr(hwnd, GWLP_WNDPROC, (LONG_PTR)urlproc);
		break;

	case WM_SIZE:
		result = CallWindowProc(urlproc, hwnd, msg, wparam, lparam);
		set_urlbar_edit_size(hwnd);
		return result;

	}

	/* chain to the next handler */
	return CallWindowProc(urlproc, hwnd, msg, wparam, lparam);
}

/**
 * create a urlbar and message handler
 *
 * Create an Edit control for entering urls
 *
 * \param hInstance The application instance handle.
 * \param hWndParent The containing window.
 * \param gw win32 frontends window context.
 * \return win32 window handle of created window or NULL on error.
 */
static HWND
nsws_window_urlbar_create(HINSTANCE hInstance,
			  HWND hWndParent,
			  struct gui_window *gw)
{
	int urlx, urly, urlwidth, urlheight;
	HWND hwnd;
	HWND hbutton;
	WNDPROC	urlproc;
	HFONT hFont;

	urlbar_dimensions(hWndParent,
			  gw->toolbuttonsize,
			  gw->toolbuttonc,
			  &urlx, &urly, &urlwidth, &urlheight);

	/* Create the edit control */
	hwnd = CreateWindowEx(0L,
			      TEXT("Edit"),
			      NULL,
			      WS_CHILD | WS_BORDER | WS_VISIBLE |
			      ES_LEFT | ES_AUTOHSCROLL | ES_MULTILINE,
			      urlx,
			      urly,
			      urlwidth,
			      urlheight,
			      hWndParent,
			      (HMENU)IDC_MAIN_URLBAR,
			      hInstance,
			      NULL);

	if (hwnd == NULL) {
		return NULL;
	}

	/* set the gui window associated with this control */
	SetProp(hwnd, TEXT("GuiWnd"), (HANDLE)gw);

	/* subclass the message handler */
	urlproc = (WNDPROC)SetWindowLongPtr(hwnd,
					    GWLP_WNDPROC,
					    (LONG_PTR)nsws_window_urlbar_callback);

	/* save the real handler  */
	SetProp(hwnd, TEXT("OrigMsgProc"), (HANDLE)urlproc);

	hFont = CreateFont(urlheight - 4, 0, 0, 0, FW_BOLD, FALSE, FALSE,
			   FALSE, ANSI_CHARSET, OUT_DEFAULT_PRECIS,
			   CLIP_DEFAULT_PRECIS, DEFAULT_QUALITY,
			   DEFAULT_PITCH | FF_SWISS, "Arial");
	if (hFont != NULL) {
		NSLOG(netsurf, INFO, "Setting font object");
		SendMessage(hwnd, WM_SETFONT, (WPARAM)hFont, 0);
	}


	/* Create the page info button */
	hbutton = CreateWindowEx(0L,
				 TEXT("BUTTON"),
				 NULL,
				 WS_CHILD | WS_VISIBLE | BS_BITMAP | BS_FLAT,
				 (NSWS_URLBAR_HEIGHT - NSW32_PGIBUTTON_HEIGHT) /2,
				 (NSWS_URLBAR_HEIGHT - NSW32_PGIBUTTON_HEIGHT) /2,
				 NSW32_PGIBUTTON_HEIGHT,
				 NSW32_PGIBUTTON_HEIGHT,
				 hwnd,
				 (HMENU)IDC_PAGEINFO,
				 hInstance,
			     NULL);

	/* put a property on the parent toolbar so it can set the page info */
	SetProp(hWndParent, TEXT("hPGIbutton"), (HANDLE)hbutton);

	SendMessageW(hbutton, BM_SETIMAGE, IMAGE_BITMAP, (LPARAM)gw->hPageInfo[PAGE_STATE_UNKNOWN]);

	set_urlbar_edit_size(hwnd);

	NSLOG(netsurf, INFO,
	      "Created url bar hwnd:%p, x:%d, y:%d, w:%d, h:%d", hwnd, urlx,
	      urly, urlwidth, urlheight);

	return hwnd;
}


/**
 * creation of throbber
 *
 * \param hInstance The application instance handle.
 * \param hWndParent The containing window.
 * \param gw win32 frontends window context.
 * \return win32 window handle of created window or NULL on error.
 */
static HWND
nsws_window_throbber_create(HINSTANCE hInstance,
			    HWND hWndParent,
			    struct gui_window *gw)
{
	HWND hwnd;
	int urlx, urly, urlwidth, urlheight;

	urlbar_dimensions(hWndParent,
			  gw->toolbuttonsize,
			  gw->toolbuttonc,
			  &urlx, &urly, &urlwidth, &urlheight);

	hwnd = CreateWindow(ANIMATE_CLASS,
			    "",
			    WS_CHILD | WS_VISIBLE | ACS_TRANSPARENT,
			    gw->width - NSWS_THROBBER_WIDTH - 4,
			    urly,
			    NSWS_THROBBER_WIDTH,
			    NSWS_THROBBER_WIDTH,
			    hWndParent,
			    (HMENU) IDC_MAIN_THROBBER,
			    hInstance,
			    NULL);

	Animate_Open(hwnd, MAKEINTRESOURCE(IDR_THROBBER_AVI));

	if (gw->throbbing) {
		Animate_Play(hwnd, 0, -1, -1);
	} else {
		Animate_Seek(hwnd, 0);
	}
	ShowWindow(hwnd, SW_SHOWNORMAL);

	return hwnd;
}


/**
 * create a win32 image list for the toolbar.
 *
 * \param hInstance The application instance handle.
 * \param resid The resource ID of the image.
 * \param bsize The size of the image to load.
 * \param bcnt The number of bitmaps to load into the list.
 * \return The image list or NULL on error.
 */
static HIMAGELIST
get_imagelist(HINSTANCE hInstance, int resid, int bsize, int bcnt)
{
	HIMAGELIST hImageList;
	HBITMAP hScrBM;

	NSLOG(netsurf, INFO, "resource id %d, bzize %d, bcnt %d", resid,
	      bsize, bcnt);

	hImageList = ImageList_Create(bsize, bsize,
				      ILC_COLOR24 | ILC_MASK, 0,
				      bcnt);
	if (hImageList == NULL) {
		return NULL;
	}

	hScrBM = LoadImage(hInstance,
			   MAKEINTRESOURCE(resid),
			   IMAGE_BITMAP,
			   0,
			   0,
			   LR_DEFAULTCOLOR);
	if (hScrBM == NULL) {
		win_perror("LoadImage");
		return NULL;
	}

	if (ImageList_AddMasked(hImageList, hScrBM, 0xcccccc) == -1) {
		/* failed to add masked bitmap */
		ImageList_Destroy(hImageList);
		hImageList = NULL;
	}
	DeleteObject(hScrBM);

	return hImageList;
}


/**
 * create win32 main window toolbar and add controls and message handler
 *
 * Toolbar has buttons on the left, url entry space in the middle and
 * activity throbber on the right.
 *
 * \param hInstance The application instance handle.
 * \param hWndParent The containing window.
 * \param gw win32 frontends window context.
 * \return win32 window handle of created window or NULL on error.
 */
static HWND
nsws_window_create_toolbar(HINSTANCE hInstance,
			   HWND hWndParent,
			   struct gui_window *gw)
{
	HIMAGELIST hImageList;
	HWND hWndToolbar;
	/* Toolbar buttons */
	TBBUTTON tbButtons[] = {
		{0, IDM_NAV_BACK, TBSTATE_ENABLED, BTNS_BUTTON, {0}, 0, 0},
		{1, IDM_NAV_FORWARD, TBSTATE_ENABLED, BTNS_BUTTON, {0}, 0, 0},
		{2, IDM_NAV_HOME, TBSTATE_ENABLED, BTNS_BUTTON, {0}, 0, 0},
		{3, IDM_NAV_RELOAD, TBSTATE_ENABLED, BTNS_BUTTON, {0}, 0, 0},
		{4, IDM_NAV_STOP, TBSTATE_ENABLED, BTNS_BUTTON, {0}, 0, 0},
	};
	WNDPROC	toolproc;

	/* Create the toolbar window and subclass its message handler. */
	hWndToolbar = CreateWindowEx(0,
				     TOOLBARCLASSNAME,
				     "Toolbar",
				     WS_CHILD | TBSTYLE_FLAT,
				     0, 0, 0, 0,
				     hWndParent,
				     NULL,
				     HINST_COMMCTRL,
				     NULL);
	if (!hWndToolbar) {
		return NULL;
	}

	/* set the gui window associated with this toolbar */
	SetProp(hWndToolbar, TEXT("GuiWnd"), (HANDLE)gw);

	/* subclass the message handler */
	toolproc = (WNDPROC)SetWindowLongPtr(hWndToolbar,
					     GWLP_WNDPROC,
					     (LONG_PTR)nsws_window_toolbar_callback);

	/* save the real handler  */
	SetProp(hWndToolbar, TEXT("OrigMsgProc"), (HANDLE)toolproc);

	/* remember how many buttons are being created */
	gw->toolbuttonc = sizeof(tbButtons) / sizeof(TBBUTTON);

	/* Create the standard image list and assign to toolbar. */
	hImageList = get_imagelist(hInstance,
				   IDR_TOOLBAR_BITMAP,
				   gw->toolbuttonsize,
				   gw->toolbuttonc);
	if (hImageList != NULL) {
		SendMessage(hWndToolbar,
			    TB_SETIMAGELIST,
			    0,
			    (LPARAM)hImageList);
	}

	/* Create the disabled image list and assign to toolbar. */
	hImageList = get_imagelist(hInstance,
				   IDR_TOOLBAR_BITMAP_GREY,
				   gw->toolbuttonsize,
				   gw->toolbuttonc);
	if (hImageList != NULL) {
		SendMessage(hWndToolbar,
			    TB_SETDISABLEDIMAGELIST,
			    0,
			    (LPARAM)hImageList);
	}

	/* Create the hot image list and assign to toolbar. */
	hImageList = get_imagelist(hInstance,
				   IDR_TOOLBAR_BITMAP_HOT,
				   gw->toolbuttonsize,
				   gw->toolbuttonc);
	if (hImageList != NULL) {
		SendMessage(hWndToolbar,
			    TB_SETHOTIMAGELIST,
			    0,
			    (LPARAM)hImageList);
	}

	/* Add buttons. */
	SendMessage(hWndToolbar,
		    TB_BUTTONSTRUCTSIZE,
		    (WPARAM)sizeof(TBBUTTON),
		    0);

	SendMessage(hWndToolbar,
		    TB_ADDBUTTONS,
		    (WPARAM)gw->toolbuttonc,
		    (LPARAM)&tbButtons);

	/* create url widget */
	gw->urlbar = nsws_window_urlbar_create(hInstance, hWndToolbar, gw);

	/* create throbber widget */
	gw->throbber = nsws_window_throbber_create(hInstance, hWndToolbar, gw);

	SendMessage(hWndToolbar, TB_AUTOSIZE, 0, 0);
	ShowWindow(hWndToolbar,  TRUE);

	return hWndToolbar;
}


/**
 * creation of status bar
 *
 * \param hInstance The application instance handle.
 * \param hWndParent The containing window.
 * \param gw win32 frontends window context.
 */
static HWND
nsws_window_create_statusbar(HINSTANCE hInstance,
			     HWND hWndParent,
			     struct gui_window *gw)
{
	HWND hwnd;
	hwnd = CreateWindowEx(0,
			      STATUSCLASSNAME,
			      NULL,
			      WS_CHILD | WS_VISIBLE,
			      0, 0, 0, 0,
			      hWndParent,
			      (HMENU)IDC_MAIN_STATUSBAR,
			      hInstance,
			      NULL);
	if (hwnd != NULL) {
		SendMessage(hwnd, SB_SETTEXT, 0, (LPARAM)"NetSurf");
	}
	return hwnd;
}


/**
 * Update popup context menu editing functionality
 *
 * \param w win32 frontends window context.
 */
static void nsws_update_edit(struct gui_window *w)
{
	browser_editor_flags editor_flags = (w->bw == NULL) ?
		BW_EDITOR_NONE : browser_window_get_editor_flags(w->bw);
	bool paste, copy, del;
	bool sel = (editor_flags & BW_EDITOR_CAN_COPY);

	if (GetFocus() == w->urlbar) {
		DWORD i, ii;
		SendMessage(w->urlbar, EM_GETSEL, (WPARAM)&i, (LPARAM)&ii);
		paste = true;
		copy = (i != ii);
		del = (i != ii);

	} else if (sel) {
		paste = (editor_flags & BW_EDITOR_CAN_PASTE);
		copy = sel;
		del = (editor_flags & BW_EDITOR_CAN_CUT);
	} else {
		paste = false;
		copy = false;
		del = false;
	}
	EnableMenuItem(w->mainmenu,
		       IDM_EDIT_PASTE,
		       (paste ? MF_ENABLED : MF_GRAYED));

	EnableMenuItem(w->rclick,
		       IDM_EDIT_PASTE,
		       (paste ? MF_ENABLED : MF_GRAYED));

	EnableMenuItem(w->mainmenu,
		       IDM_EDIT_COPY,
		       (copy ? MF_ENABLED : MF_GRAYED));

	EnableMenuItem(w->rclick,
		       IDM_EDIT_COPY,
		       (copy ? MF_ENABLED : MF_GRAYED));

	if (del == true) {
		EnableMenuItem(w->mainmenu, IDM_EDIT_CUT, MF_ENABLED);
		EnableMenuItem(w->mainmenu, IDM_EDIT_DELETE, MF_ENABLED);
		EnableMenuItem(w->rclick, IDM_EDIT_CUT, MF_ENABLED);
		EnableMenuItem(w->rclick, IDM_EDIT_DELETE, MF_ENABLED);
	} else {
		EnableMenuItem(w->mainmenu, IDM_EDIT_CUT, MF_GRAYED);
		EnableMenuItem(w->mainmenu, IDM_EDIT_DELETE, MF_GRAYED);
		EnableMenuItem(w->rclick, IDM_EDIT_CUT, MF_GRAYED);
		EnableMenuItem(w->rclick, IDM_EDIT_DELETE, MF_GRAYED);
	}
}


/**
 * Handle win32 context menu message
 *
 * \param gw win32 frontends graphical window.
 * \param hwnd The win32 window handle
 * \param x The x coordinate of the event.
 * \param y the y coordinate of the event.
 * \return true if menu displayed else false
 */
static bool
nsws_ctx_menu(struct gui_window *gw, HWND hwnd, int x, int y)
{
	RECT rc; /* client area of window */
	POINT pt = { x, y }; /* location of mouse click */

	/* Get the bounding rectangle of the client area. */
	GetClientRect(hwnd, &rc);

	/* Convert the mouse position to client coordinates. */
	ScreenToClient(hwnd, &pt);

	/* If the position is in the client area, display a shortcut menu. */
	if (PtInRect(&rc, pt)) {
		ClientToScreen(hwnd, &pt);
		nsws_update_edit(gw);
		TrackPopupMenu(GetSubMenu(gw->rclick, 0),
			       TPM_CENTERALIGN | TPM_TOPALIGN,
			       x,
			       y,
			       0,
			       hwnd,
			       NULL);

		return true;
	}

	/* Return false if no menu is displayed. */
	return false;
}


/**
 * update state of forward/back buttons/menu items when page changes
 *
 * \param w win32 frontends graphical window.
 */
static void nsws_window_update_forward_back(struct gui_window *w)
{
	if (w->bw == NULL)
		return;

	bool forward = browser_window_history_forward_available(w->bw);
	bool back = browser_window_history_back_available(w->bw);

	if (w->mainmenu != NULL) {
		EnableMenuItem(w->mainmenu, IDM_NAV_FORWARD,
			       (forward ? MF_ENABLED : MF_GRAYED));
		EnableMenuItem(w->mainmenu, IDM_NAV_BACK,
			       (back ? MF_ENABLED : MF_GRAYED));
		EnableMenuItem(w->rclick, IDM_NAV_FORWARD,
			       (forward ? MF_ENABLED : MF_GRAYED));
		EnableMenuItem(w->rclick, IDM_NAV_BACK,
			       (back ? MF_ENABLED : MF_GRAYED));
	}

	if (w->toolbar != NULL) {
		SendMessage(w->toolbar, TB_SETSTATE,
			    (WPARAM) IDM_NAV_FORWARD,
			    MAKELONG((forward ? TBSTATE_ENABLED :
				      TBSTATE_INDETERMINATE), 0));
		SendMessage(w->toolbar, TB_SETSTATE,
			    (WPARAM) IDM_NAV_BACK,
			    MAKELONG((back ? TBSTATE_ENABLED :
				      TBSTATE_INDETERMINATE), 0));
	}
	nsw32_local_history_hide();
}


/**
 * Invalidate an area of a win32 browser window
 *
 * \param gw The netsurf window being invalidated.
 * \param rect area to redraw or NULL for entrire window area.
 * \return NSERROR_OK or appropriate error code.
 */
static nserror
win32_window_invalidate_area(struct gui_window *gw, const struct rect *rect)
{
	RECT *redrawrectp = NULL;
	RECT redrawrect;

	assert(gw != NULL);

	if (rect != NULL) {
		redrawrectp = &redrawrect;

		redrawrect.left = (long)rect->x0 - gw->scrollx;
		redrawrect.top = (long)rect->y0 - gw->scrolly;
		redrawrect.right =(long)rect->x1;
		redrawrect.bottom = (long)rect->y1;

	}
	RedrawWindow(gw->drawingarea,
		     redrawrectp,
		     NULL,
		     RDW_INVALIDATE | RDW_NOERASE);

	return NSERROR_OK;
}


/**
 * Create a new window due to menu selection
 *
 * \param gw frontends graphical window.
 * \return NSERROR_OK on success else appropriate error code.
 */
static nserror win32_open_new_window(struct gui_window *gw)
{
	const char *addr;
	nsurl *url;
	nserror ret;

	if (nsoption_charp(homepage_url) != NULL) {
		addr = nsoption_charp(homepage_url);
	} else {
		addr = NETSURF_HOMEPAGE;
	}

	ret = nsurl_create(addr, &url);
	if (ret == NSERROR_OK) {
		ret = browser_window_create(BW_CREATE_HISTORY,
					    url,
					    NULL,
					    gw->bw,
					    NULL);
		nsurl_unref(url);
	}

	return ret;
}


/**
 * handle command message on main browser window
 *
 * \param hwnd The win32 window handle
 * \param gw win32 gui window
 * \param notification_code notification code
 * \param identifier notification identifier
 * \param ctrl_window The win32 control window handle
 * \return appropriate response for command
 */
static LRESULT
nsws_window_command(HWND hwnd,
		    struct gui_window *gw,
		    int notification_code,
		    int identifier,
		    HWND ctrl_window)
{
	nserror ret;

	NSLOG(netsurf, INFO,
	      "notification_code %x identifier %x ctrl_window %p",
	      notification_code,
	      identifier,
	      ctrl_window);

	switch(identifier) {

	case IDM_FILE_QUIT:
	{
		struct gui_window *w;
		w = window_list;
		while (w != NULL) {
			PostMessage(w->main, WM_CLOSE, 0, 0);
			w = w->next;
		}
		break;
	}

	case IDM_FILE_OPEN_LOCATION:
		SetFocus(gw->urlbar);
		break;

	case IDM_FILE_OPEN_WINDOW:
		ret = win32_open_new_window(gw);
		if (ret != NSERROR_OK) {
			win32_warning(messages_get_errorcode(ret), 0);
		}
		break;

	case IDM_FILE_CLOSE_WINDOW:
		PostMessage(gw->main, WM_CLOSE, 0, 0);
		break;

	case IDM_FILE_SAVE_PAGE:
		break;

	case IDM_FILE_SAVEAS_TEXT:
		break;

	case IDM_FILE_SAVEAS_PDF:
		break;

	case IDM_FILE_SAVEAS_POSTSCRIPT:
		break;

	case IDM_FILE_PRINT_PREVIEW:
		break;

	case IDM_FILE_PRINT:
		break;

	case IDM_EDIT_CUT:
		if (GetFocus() == gw->urlbar) {
			SendMessage(gw->urlbar, WM_CUT, 0, 0);
		} else {
			SendMessage(gw->drawingarea, WM_CUT, 0, 0);
		}
		break;

	case IDM_EDIT_COPY:
		if (GetFocus() == gw->urlbar) {
			SendMessage(gw->urlbar, WM_COPY, 0, 0);
		} else {
			SendMessage(gw->drawingarea, WM_COPY, 0, 0);
		}
		break;

	case IDM_EDIT_PASTE: {
		if (GetFocus() == gw->urlbar) {
			SendMessage(gw->urlbar, WM_PASTE, 0, 0);
		} else {
			SendMessage(gw->drawingarea, WM_PASTE, 0, 0);
		}
		break;
	}

	case IDM_EDIT_DELETE:
		if (GetFocus() == gw->urlbar)
			SendMessage(gw->urlbar, WM_CLEAR, 0, 0);
		else
			SendMessage(gw->drawingarea, WM_CLEAR, 0, 0);
		break;

	case IDM_EDIT_SELECT_ALL:
		if (GetFocus() == gw->urlbar)
			SendMessage(gw->urlbar, EM_SETSEL, 0, -1);
		else
			browser_window_key_press(gw->bw, NS_KEY_SELECT_ALL);
		break;

	case IDM_EDIT_SEARCH:
		break;

	case IDM_EDIT_PREFERENCES:
		nsws_prefs_dialog_init(hinst, gw->main);
		break;

	case IDM_NAV_BACK:
		if ((gw->bw != NULL) &&
		    (browser_window_history_back_available(gw->bw))) {
			browser_window_history_back(gw->bw, false);
		}
		nsws_window_update_forward_back(gw);
		break;

	case IDM_NAV_FORWARD:
		if ((gw->bw != NULL) &&
		    (browser_window_history_forward_available(gw->bw))) {
			browser_window_history_forward(gw->bw, false);
		}
		nsws_window_update_forward_back(gw);
		break;

	case IDM_NAV_HOME:
	{
		nsurl *url;
		ret = nsurl_create(nsoption_charp(homepage_url), &url);

		if (ret != NSERROR_OK) {
			win32_report_nserror(ret, 0);
		} else {
			browser_window_navigate(gw->bw,
						url,
						NULL,
						BW_NAVIGATE_HISTORY,
						NULL,
						NULL,
						NULL);
			nsurl_unref(url);
		}
		break;
	}

	case IDM_NAV_STOP:
		browser_window_stop(gw->bw);
		break;

	case IDM_NAV_RELOAD:
		browser_window_reload(gw->bw, true);
		break;

	case IDM_NAV_LOCALHISTORY:
		nsw32_local_history_present(gw->main, gw->bw);
		break;

	case IDM_NAV_GLOBALHISTORY:
		nsw32_global_history_present(hinst);
		break;

	case IDM_TOOLS_COOKIES:
		nsw32_cookies_present(NULL);
		break;

	case IDM_NAV_BOOKMARKS:
		nsw32_hotlist_present(hinst);
		break;

	case IDM_VIEW_ZOOMPLUS:
		browser_window_set_scale(gw->bw, 0.1, false);
		break;

	case IDM_VIEW_ZOOMMINUS:
		browser_window_set_scale(gw->bw, -0.1, false);
		break;

	case IDM_VIEW_ZOOMNORMAL:
		browser_window_set_scale(gw->bw, 1.0, true);
		break;

	case IDM_VIEW_SOURCE:
		break;

	case IDM_VIEW_SAVE_WIN_METRICS: {
		RECT r;
		GetWindowRect(gw->main, &r);
		nsoption_set_int(window_x, r.left);
		nsoption_set_int(window_y, r.top);
		nsoption_set_int(window_width, r.right - r.left);
		nsoption_set_int(window_height, r.bottom - r.top);

		nsws_prefs_save();
		break;
	}

	case IDM_VIEW_FULLSCREEN: {
		RECT rdesk;
		if (gw->fullscreen == NULL) {
			HWND desktop = GetDesktopWindow();
			gw->fullscreen = malloc(sizeof(RECT));
			if ((desktop == NULL) ||
			    (gw->fullscreen == NULL)) {
				win32_warning("NoMemory", 0);
				break;
			}
			GetWindowRect(desktop, &rdesk);
			GetWindowRect(gw->main, gw->fullscreen);
			DeleteObject(desktop);
			SetWindowLong(gw->main, GWL_STYLE, 0);
			SetWindowPos(gw->main, HWND_TOPMOST, 0, 0,
				     rdesk.right - rdesk.left,
				     rdesk.bottom - rdesk.top,
				     SWP_SHOWWINDOW);
		} else {
			SetWindowLong(gw->main, GWL_STYLE,
				      WS_OVERLAPPEDWINDOW |
				      WS_HSCROLL | WS_VSCROLL |
				      WS_CLIPCHILDREN |
				      WS_CLIPSIBLINGS | CS_DBLCLKS);
			SetWindowPos(gw->main, HWND_TOPMOST,
				     gw->fullscreen->left,
				     gw->fullscreen->top,
				     gw->fullscreen->right -
				     gw->fullscreen->left,
				     gw->fullscreen->bottom -
				     gw->fullscreen->top,
				     SWP_SHOWWINDOW | SWP_FRAMECHANGED);
			free(gw->fullscreen);
			gw->fullscreen = NULL;
		}
		break;
	}

	case IDM_TOOLS_DOWNLOADS:
		break;

	case IDM_VIEW_TOGGLE_DEBUG_RENDERING:
		if (gw->bw != NULL) {
			browser_window_debug(gw->bw, CONTENT_DEBUG_REDRAW);
			/* TODO: This should only redraw, not reformat.
			 * (Layout doesn't change, so reformat is a waste of time) */
			browser_window_schedule_reformat(gw->bw);
		}
		break;

	case IDM_VIEW_DEBUGGING_SAVE_BOXTREE:
		break;

	case IDM_VIEW_DEBUGGING_SAVE_DOMTREE:
		break;

	case IDM_HELP_CONTENTS:
		nsws_window_go(hwnd,
			       "http://www.netsurf-browser.org/documentation/");
		break;

	case IDM_HELP_GUIDE:
		nsws_window_go(hwnd,
			       "http://www.netsurf-browser.org/documentation/guide");
		break;

	case IDM_HELP_INFO:
		nsws_window_go(hwnd,
			       "http://www.netsurf-browser.org/documentation/info");
		break;

	case IDM_HELP_ABOUT:
		nsw32_about_dialog_init(hinst, gw->main);
		break;

	case IDC_MAIN_LAUNCH_URL:
	{
		nsurl *url;
		nserror err;

		if (GetFocus() != gw->urlbar)
			break;

		int len = SendMessage(gw->urlbar, WM_GETTEXTLENGTH, 0, 0);
		char addr[len + 1];
		SendMessage(gw->urlbar, WM_GETTEXT, (WPARAM)(len + 1), (LPARAM)addr);
		NSLOG(netsurf, INFO, "launching %s\n", addr);

		err = nsurl_create(addr, &url);

		if (err != NSERROR_OK) {
			win32_report_nserror(err, 0);
		} else {
			browser_window_navigate(gw->bw,
						url,
						NULL,
						BW_NAVIGATE_HISTORY,
						NULL,
						NULL,
						NULL);
			nsurl_unref(url);
		}

		break;
	}


	default:
		return 1; /* unhandled */

	}
	return 0; /* control message handled */
}


/**
 * Get the scroll position of a win32 browser window.
 *
 * \param gw gui_window
 * \param sx receives x ordinate of point at top-left of window
 * \param sy receives y ordinate of point at top-left of window
 * \return true iff successful
 */
static bool win32_window_get_scroll(struct gui_window *gw, int *sx, int *sy)
{
	NSLOG(netsurf, INFO, "get scroll");
	if (gw == NULL)
		return false;

	*sx = gw->scrollx;
	*sy = gw->scrolly;

	return true;
}


/**
 * handle WM_SIZE message on main browser window
 *
 * \param gw win32 gui window
 * \param hwnd The win32 window handle
 * \param wparam The w win32 parameter
 * \param lparam The l win32 parameter
 * \return appropriate response for resize
 */
static LRESULT
nsws_window_resize(struct gui_window *gw,
		   HWND hwnd,
		   WPARAM wparam,
		   LPARAM lparam)
{
	RECT rstatus, rtool;

	if ((gw->toolbar == NULL) ||
	    (gw->urlbar == NULL) ||
	    (gw->statusbar == NULL))
		return 0;

	SendMessage(gw->statusbar, WM_SIZE, wparam, lparam);
	SendMessage(gw->toolbar, WM_SIZE, wparam, lparam);

	GetClientRect(gw->toolbar, &rtool);
	GetWindowRect(gw->statusbar, &rstatus);
	gw->width = LOWORD(lparam);
	gw->height = HIWORD(lparam) - (rtool.bottom - rtool.top) - (rstatus.bottom - rstatus.top);

	if (gw->drawingarea != NULL) {
		MoveWindow(gw->drawingarea,
			   0,
			   rtool.bottom,
			   gw->width,
			   gw->height,
			   true);
	}
	nsws_window_update_forward_back(gw);

	if (gw->toolbar != NULL) {
		SendMessage(gw->toolbar, TB_SETSTATE,
			    (WPARAM) IDM_NAV_STOP,
			    MAKELONG(TBSTATE_INDETERMINATE, 0));
	}

	return 0;
}


/**
 * callback for browser window win32 events
 *
 * \param hwnd The win32 window handle
 * \param msg The win32 message identifier
 * \param wparam The w win32 parameter
 * \param lparam The l win32 parameter
 */
static LRESULT CALLBACK
nsws_window_event_callback(HWND hwnd, UINT msg, WPARAM wparam, LPARAM lparam)
{
	struct gui_window *gw;
	RECT rmain;
	LPCREATESTRUCTW createstruct;

	LOG_WIN_MSG(hwnd, msg, wparam, lparam);

	gw = nsws_get_gui_window(hwnd);

	switch (msg) {
	case WM_NCCREATE: /* non client area create */
		/* gw is passed as the lpParam from createwindowex() */
		createstruct = (LPCREATESTRUCTW)lparam;
		gw = (struct gui_window *)createstruct->lpCreateParams;

		/* set the gui window associated with this window handle */
		SetProp(hwnd, TEXT("GuiWnd"), (HANDLE)gw);

		NSLOG(netsurf, INFO,
		      "created hWnd:%p hInstance %p GUI window %p",
		      hwnd, createstruct->hInstance, gw);

		break;

	case WM_CREATE:
		/*
		 * To cause all the component child windows to be
		 * re-sized correctly a WM_SIZE message of the actual
		 * created size must be sent.
		 *
		 * The message must be posted here because the actual
		 * size values of the component windows are not known
		 * until after the WM_CREATE message is dispatched.
		 */
		GetClientRect(hwnd, &rmain);
		PostMessage(hwnd, WM_SIZE, 0,
			    MAKELPARAM(rmain.right, rmain.bottom));
		break;

	case WM_CONTEXTMENU:
		if (nsws_ctx_menu(gw, hwnd, GET_X_LPARAM(lparam),
				  GET_Y_LPARAM(lparam))) {
			return 0;
		}
		break;

	case WM_COMMAND:
		if (nsws_window_command(hwnd, gw, HIWORD(wparam),
					LOWORD(wparam), (HWND)lparam) == 0) {
			return 0;
		}
		break;

	case WM_SIZE:
		return nsws_window_resize(gw, hwnd, wparam, lparam);

	case WM_NCDESTROY:
		RemoveProp(hwnd, TEXT("GuiWnd"));
		nsw32_local_history_hide();
		browser_window_destroy(gw->bw);
		if (--open_windows <= 0) {
			win32_set_quit(true);
		}
		break;

	}

	return DefWindowProcW(hwnd, msg, wparam, lparam);
}

static void destroy_page_info_bitmaps(struct gui_window *gw)
{
	DeleteObject(gw->hPageInfo[PAGE_STATE_UNKNOWN]);
	DeleteObject(gw->hPageInfo[PAGE_STATE_INTERNAL]);
	DeleteObject(gw->hPageInfo[PAGE_STATE_LOCAL]);
	DeleteObject(gw->hPageInfo[PAGE_STATE_INSECURE]);
	DeleteObject(gw->hPageInfo[PAGE_STATE_SECURE_OVERRIDE]);
	DeleteObject(gw->hPageInfo[PAGE_STATE_SECURE_ISSUES]);
	DeleteObject(gw->hPageInfo[PAGE_STATE_SECURE]);
}

static void load_page_info_bitmaps(HINSTANCE hInstance, struct gui_window *gw)
{
	gw->hPageInfo[PAGE_STATE_UNKNOWN] = LoadImage(hInstance,
			     MAKEINTRESOURCE(IDB_PAGEINFO_INTERNAL),
			     IMAGE_BITMAP,
			     0,
			     0,
			     LR_DEFAULTCOLOR);
	gw->hPageInfo[PAGE_STATE_INTERNAL] = LoadImage(hInstance,
			     MAKEINTRESOURCE(IDB_PAGEINFO_INTERNAL),
			     IMAGE_BITMAP,
			     0,
			     0,
			     LR_DEFAULTCOLOR);
	gw->hPageInfo[PAGE_STATE_LOCAL] = LoadImage(hInstance,
			     MAKEINTRESOURCE(IDB_PAGEINFO_LOCAL),
			     IMAGE_BITMAP,
			     0,
			     0,
			     LR_DEFAULTCOLOR);
	gw->hPageInfo[PAGE_STATE_INSECURE] = LoadImage(hInstance,
			     MAKEINTRESOURCE(IDB_PAGEINFO_INSECURE),
			     IMAGE_BITMAP,
			     0,
			     0,
			     LR_DEFAULTCOLOR);
	gw->hPageInfo[PAGE_STATE_SECURE_OVERRIDE] = LoadImage(hInstance,
			     MAKEINTRESOURCE(IDB_PAGEINFO_WARNING),
			     IMAGE_BITMAP,
			     0,
			     0,
			     LR_DEFAULTCOLOR);
	gw->hPageInfo[PAGE_STATE_SECURE_ISSUES] = LoadImage(hInstance,
			     MAKEINTRESOURCE(IDB_PAGEINFO_WARNING),
			     IMAGE_BITMAP,
			     0,
			     0,
			     LR_DEFAULTCOLOR);
	gw->hPageInfo[PAGE_STATE_SECURE] = LoadImage(hInstance,
			     MAKEINTRESOURCE(IDB_PAGEINFO_SECURE),
			     IMAGE_BITMAP,
			     0,
			     0,
			     LR_DEFAULTCOLOR);
}


/**
 * create a new gui_window to contain a browser_window.
 *
 * \param bw the browser_window to connect to the new gui_window
 * \param existing An existing window.
 * \param flags The flags controlling the construction.
 * \return The new win32 gui window or NULL on error.
 */
static struct gui_window *
win32_window_create(struct browser_window *bw,
		    struct gui_window *existing,
		    gui_window_create_flags flags)
{
	struct gui_window *gw;

	NSLOG(netsurf, INFO, "Creating gui window for browser window %p", bw);

	gw = calloc(1, sizeof(struct gui_window));
	if (gw == NULL) {
		return NULL;
	}

	/* connect gui window to browser window */
	gw->bw = bw;

	gw->width = 800;
	gw->height = 600;
	gw->toolbuttonsize = 24;
	gw->requestscrollx = 0;
	gw->requestscrolly = 0;
	gw->localhistory = NULL;

	load_page_info_bitmaps(hinst, gw);

	gw->mouse = malloc(sizeof(struct browser_mouse));
	if (gw->mouse == NULL) {
		free(gw);
		NSLOG(netsurf, INFO, "Unable to allocate mouse state");
		return NULL;
	}
	gw->mouse->gui = gw;
	gw->mouse->state = 0;
	gw->mouse->pressed_x = 0;
	gw->mouse->pressed_y = 0;

	/* add window to list */
	if (window_list != NULL) {
		window_list->prev = gw;
	}
	gw->next = window_list;
	window_list = gw;

	gw->main = nsws_window_create(hinst, gw);
	gw->toolbar = nsws_window_create_toolbar(hinst, gw->main, gw);
	gw->statusbar = nsws_window_create_statusbar(hinst, gw->main, gw);
	gw->drawingarea = nsws_window_create_drawable(hinst, gw->main, gw);

	NSLOG(netsurf, INFO,
	      "new window: main:%p toolbar:%p statusbar %p drawingarea %p",
	      gw->main,
	      gw->toolbar,
	      gw->statusbar,
	      gw->drawingarea);

	font_hwnd = gw->drawingarea;
	open_windows++;
	ShowWindow(gw->main, SW_SHOWNORMAL);

	return gw;
}


/**
 * Destroy previously created win32 window
 *
 * \param w The gui window to destroy.
 */
static void win32_window_destroy(struct gui_window *w)
{
	if (w == NULL)
		return;

	if (w->prev != NULL)
		w->prev->next = w->next;
	else
		window_list = w->next;

	if (w->next != NULL)
		w->next->prev = w->prev;

	DestroyAcceleratorTable(w->acceltable);

	destroy_page_info_bitmaps(w);

	free(w);
	w = NULL;
}


/**
 * Find the current dimensions of a win32 browser window's content area.
 *
 * \param gw gui_window to measure
 * \param width	 receives width of window
 * \param height receives height of window
 * \return NSERROR_OK and width and height updated
 */
static nserror
win32_window_get_dimensions(struct gui_window *gw, int *width, int *height)
{
	*width = gw->width;
	*height = gw->height;

	NSLOG(netsurf, INFO, "gw:%p w=%d h=%d", gw, *width, *height);

	return NSERROR_OK;
}


/**
 * Update the extent of the inside of a browser window to that of the
 * current content.
 *
 * \param w gui_window to update the extent of
 */
static void win32_window_update_extent(struct gui_window *gw)
{
	struct rect rect;
	rect.x0 = rect.x1 = gw->scrollx;
	rect.y0 = rect.y1 = gw->scrolly;
	win32_window_set_scroll(gw, &rect);
}


/**
 * set win32 browser window title
 *
 * \param w the win32 gui window.
 * \param title to set on window
 */
static void win32_window_set_title(struct gui_window *w, const char *title)
{
	char *fulltitle;
	int wlen;
	LPWSTR enctitle;

	if (w == NULL) {
		return;
	}

	NSLOG(netsurf, INFO, "%p, title %s", w, title);
	fulltitle = malloc(strlen(title) + SLEN("  -  NetSurf") + 1);
	if (fulltitle == NULL) {
		NSLOG(netsurf, ERROR, "%s",
		      messages_get_errorcode(NSERROR_NOMEM));
		return;
	}

	strcpy(fulltitle, title);
	strcat(fulltitle, "  -  NetSurf");

	wlen = MultiByteToWideChar(CP_UTF8, 0, fulltitle, -1, NULL, 0);
	if (wlen == 0) {
		NSLOG(netsurf, ERROR, "failed encoding \"%s\"", fulltitle);
		free(fulltitle);
		return;
	}

	enctitle = malloc(2 * (wlen + 1));
	if (enctitle == NULL) {
		NSLOG(netsurf, ERROR, "%s encoding \"%s\" len %d",
		      messages_get_errorcode(NSERROR_NOMEM), fulltitle, wlen);
		free(fulltitle);
		return;
	}

	MultiByteToWideChar(CP_UTF8, 0, fulltitle, -1, enctitle, wlen);
	SetWindowTextW(w->main, enctitle);
	free(enctitle);
	free(fulltitle);
}


/**
 * Set the navigation url in a win32 browser window.
 *
 * \param gw window to update.
 * \param url The url to use as icon.
 */
static nserror win32_window_set_url(struct gui_window *gw, nsurl *url)
{
	SendMessage(gw->urlbar, WM_SETTEXT, 0, (LPARAM) nsurl_access(url));

	return NSERROR_OK;
}


/**
 * Set the status bar of a win32 browser window.
 *
 * \param w gui_window to update
 * \param text new status text
 */
static void win32_window_set_status(struct gui_window *w, const char *text)
{
	if (w == NULL) {
		return;
	}
	SendMessage(w->statusbar, WM_SETTEXT, 0, (LPARAM)text);
}


/**
 * Change the win32 mouse pointer shape
 *
 * \param w The gui window to change pointer shape in.
 * \param shape The new shape to change to.
 */
static void
win32_window_set_pointer(struct gui_window *w, gui_pointer_shape shape)
{
	SetCursor(nsws_get_pointer(shape));
}


/**
 * Give the win32 input focus to a window
 *
 * \param w window with caret
 * \param x coordinates of caret
 * \param y coordinates of caret
 * \param height height of caret
 * \param clip rectangle to clip caret or NULL if none
 */
static void
win32_window_place_caret(struct gui_window *w, int x, int y,
			 int height, const struct rect *clip)
{
	if (w == NULL) {
		return;
	}

	CreateCaret(w->drawingarea, (HBITMAP)NULL, 1, height );
	SetCaretPos(x - w->scrollx, y  - w->scrolly);
	ShowCaret(w->drawingarea);
}


/**
 * Remove the win32 input focus from window
 *
 * \param gw window with caret
 */
static void win32_window_remove_caret(struct gui_window *gw)
{
	if (gw == NULL)
		return;
	HideCaret(gw->drawingarea);
}


/**
 * start a win32 navigation throbber.
 *
 * \param w window in which to start throbber.
 */
static void win32_window_start_throbber(struct gui_window *w)
{
	if (w == NULL)
		return;
	nsws_window_update_forward_back(w);

	if (w->mainmenu != NULL) {
		EnableMenuItem(w->mainmenu, IDM_NAV_STOP, MF_ENABLED);
		EnableMenuItem(w->mainmenu, IDM_NAV_RELOAD, MF_GRAYED);
	}
	if (w->rclick != NULL) {
		EnableMenuItem(w->rclick, IDM_NAV_STOP, MF_ENABLED);
		EnableMenuItem(w->rclick, IDM_NAV_RELOAD, MF_GRAYED);
	}
	if (w->toolbar != NULL) {
		SendMessage(w->toolbar, TB_SETSTATE, (WPARAM) IDM_NAV_STOP,
			    MAKELONG(TBSTATE_ENABLED, 0));
		SendMessage(w->toolbar, TB_SETSTATE,
			    (WPARAM) IDM_NAV_RELOAD,
			    MAKELONG(TBSTATE_INDETERMINATE, 0));
	}
	w->throbbing = true;
	Animate_Play(w->throbber, 0, -1, -1);
}


/**
 * stop a win32 navigation throbber.
 *
 * \param w window with throbber to stop
 */
static void win32_window_stop_throbber(struct gui_window *w)
{
	if (w == NULL)
		return;

	nsws_window_update_forward_back(w);
	if (w->mainmenu != NULL) {
		EnableMenuItem(w->mainmenu, IDM_NAV_STOP, MF_GRAYED);
		EnableMenuItem(w->mainmenu, IDM_NAV_RELOAD, MF_ENABLED);
	}

	if (w->rclick != NULL) {
		EnableMenuItem(w->rclick, IDM_NAV_STOP, MF_GRAYED);
		EnableMenuItem(w->rclick, IDM_NAV_RELOAD, MF_ENABLED);
	}

	if (w->toolbar != NULL) {
		SendMessage(w->toolbar, TB_SETSTATE, (WPARAM) IDM_NAV_STOP,
			    MAKELONG(TBSTATE_INDETERMINATE, 0));
		SendMessage(w->toolbar, TB_SETSTATE,
			    (WPARAM) IDM_NAV_RELOAD,
			    MAKELONG(TBSTATE_ENABLED, 0));
	}

	w->throbbing = false;
	Animate_Stop(w->throbber);
	Animate_Seek(w->throbber, 0);
}


/**
 * win32 page info change.
 *
 * \param gw window to chnage info on
 */
static void win32_window_page_info_change(struct gui_window *gw)
{
	HWND hbutton;
	browser_window_page_info_state pistate;

	hbutton = GetProp(gw->toolbar, TEXT("hPGIbutton"));

	pistate = browser_window_get_page_info_state(gw->bw);

	SendMessageW(hbutton, BM_SETIMAGE, IMAGE_BITMAP,
		     (LPARAM)gw->hPageInfo[pistate]);
}


/**
 * process miscellaneous window events
 *
 * \param gw The window receiving the event.
 * \param event The event code.
 * \return NSERROR_OK when processed ok
 */
static nserror
win32_window_event(struct gui_window *gw, enum gui_window_event event)
{
	switch (event) {
	case GW_EVENT_UPDATE_EXTENT:
		win32_window_update_extent(gw);
		break;

	case GW_EVENT_REMOVE_CARET:
		win32_window_remove_caret(gw);
		break;

	case GW_EVENT_START_THROBBER:
		win32_window_start_throbber(gw);
		break;

	case GW_EVENT_STOP_THROBBER:
		win32_window_stop_throbber(gw);
		break;

	case GW_EVENT_PAGE_INFO_CHANGE:
		win32_window_page_info_change(gw);
		break;

	default:
		break;
	}
	return NSERROR_OK;
}

/**
 * win32 frontend browser window handling operation table
 */
static struct gui_window_table window_table = {
	.create = win32_window_create,
	.destroy = win32_window_destroy,
	.invalidate = win32_window_invalidate_area,
	.get_scroll = win32_window_get_scroll,
	.set_scroll = win32_window_set_scroll,
	.get_dimensions = win32_window_get_dimensions,
	.event = win32_window_event,

	.set_title = win32_window_set_title,
	.set_url = win32_window_set_url,
	.set_status = win32_window_set_status,
	.set_pointer = win32_window_set_pointer,
	.place_caret = win32_window_place_caret,
};

struct gui_window_table *win32_window_table = &window_table;


/* exported interface documented in windows/window.h */
struct gui_window *nsws_get_gui_window(HWND hwnd)
{
	struct gui_window *gw = NULL;
	HWND phwnd = hwnd;

	/* scan the window hierarchy for gui window */
	while (phwnd != NULL) {
		gw = GetProp(phwnd, TEXT("GuiWnd"));
		if (gw != NULL)
			break;
		phwnd = GetParent(phwnd);
	}

	if (gw == NULL) {
		/* try again looking for owner windows instead */
		phwnd = hwnd;
		while (phwnd != NULL) {
			gw = GetProp(phwnd, TEXT("GuiWnd"));
			if (gw != NULL)
				break;
			phwnd = GetWindow(phwnd, GW_OWNER);
		}
	}

	return gw;
}


/* exported interface documented in windows/window.h */
bool nsws_window_go(HWND hwnd, const char *urltxt)
{
	struct gui_window *gw;
	nsurl *url;
	nserror ret;

	gw = nsws_get_gui_window(hwnd);
	if (gw == NULL)
		return false;
	ret = nsurl_create(urltxt, &url);

	if (ret != NSERROR_OK) {
		win32_report_nserror(ret, 0);
	} else {
		browser_window_navigate(gw->bw,
					url,
					NULL,
					BW_NAVIGATE_HISTORY,
					NULL,
					NULL,
					NULL);
		nsurl_unref(url);
	}

	return true;
}


/* exported interface documented in windows/window.h */
nserror win32_window_set_scroll(struct gui_window *gw, const struct rect *rect)
{
	SCROLLINFO si;
	nserror res;
	int height;
	int width;
	POINT p;

	if ((gw == NULL) || (gw->bw == NULL)) {
		return NSERROR_BAD_PARAMETER;
	}

	res = browser_window_get_extents(gw->bw, true, &width, &height);
	if (res != NSERROR_OK) {
		return res;
	}

	/* The resulting gui window scroll must remain within the
	 * windows bounding box.
	 */
	if (rect->x0 < 0) {
		gw->requestscrollx = -gw->scrollx;
	} else if (rect->x0 > (width - gw->width)) {
		gw->requestscrollx = (width - gw->width) - gw->scrollx;
	} else {
		gw->requestscrollx = rect->x0 - gw->scrollx;
	}
	if (rect->y0 < 0) {
		gw->requestscrolly = -gw->scrolly;
	} else if (rect->y0 > (height - gw->height)) {
		gw->requestscrolly = (height - gw->height) - gw->scrolly;
	} else {
		gw->requestscrolly = rect->y0 - gw->scrolly;
	}

	NSLOG(netsurf, DEEPDEBUG,
	      "requestscroll x,y:%d,%d",
	      gw->requestscrollx, gw->requestscrolly);

	/* set the vertical scroll offset */
	si.cbSize = sizeof(si);
	si.fMask = SIF_ALL;
	si.nMin = 0;
	si.nMax = height - 1;
	si.nPage = gw->height;
	si.nPos = max(gw->scrolly + gw->requestscrolly, 0);
	si.nPos = min(si.nPos, height - gw->height);
	SetScrollInfo(gw->drawingarea, SB_VERT, &si, TRUE);
	NSLOG(netsurf, DEEPDEBUG,
	      "SetScrollInfo VERT min:%d max:%d page:%d pos:%d",
	      si.nMin, si.nMax, si.nPage, si.nPos);

	/* set the horizontal scroll offset */
	si.cbSize = sizeof(si);
	si.fMask = SIF_ALL;
	si.nMin = 0;
	si.nMax = width -1;
	si.nPage = gw->width;
	si.nPos = max(gw->scrollx + gw->requestscrollx, 0);
	si.nPos = min(si.nPos, width - gw->width);
	SetScrollInfo(gw->drawingarea, SB_HORZ, &si, TRUE);
	NSLOG(netsurf, DEEPDEBUG,
	      "SetScrollInfo HORZ min:%d max:%d page:%d pos:%d",
	      si.nMin, si.nMax, si.nPage, si.nPos);

	/* Set caret position */
	GetCaretPos(&p);
	HideCaret(gw->drawingarea);
	SetCaretPos(p.x - gw->requestscrollx, p.y - gw->requestscrolly);
	ShowCaret(gw->drawingarea);

	RECT r, redraw;
	r.top = 0;
	r.bottom = gw->height + 1;
	r.left = 0;
	r.right = gw->width + 1;
	ScrollWindowEx(gw->drawingarea,
		       - gw->requestscrollx,
		       - gw->requestscrolly,
		       &r,
		       NULL,
		       NULL,
		       &redraw,
		       SW_INVALIDATE);
	NSLOG(netsurf, DEEPDEBUG,
	      "ScrollWindowEx %d, %d",
	      - gw->requestscrollx,
	      - gw->requestscrolly);

	gw->scrolly += gw->requestscrolly;
	gw->scrollx += gw->requestscrollx;
	gw->requestscrollx = 0;
	gw->requestscrolly = 0;

	return NSERROR_OK;
}


/* exported interface documented in windows/window.h */
nserror
nsws_create_main_class(HINSTANCE hinstance)
{
	nserror ret = NSERROR_OK;
	WNDCLASSEXW wc;

	/* main window */
	wc.cbSize = sizeof(WNDCLASSEX);
	wc.style = 0;
	wc.lpfnWndProc = nsws_window_event_callback;
	wc.cbClsExtra = 0;
	wc.cbWndExtra = 0;
	wc.hInstance = hinstance;
	wc.hIcon = LoadIcon(hinstance, MAKEINTRESOURCE(IDR_NETSURF_ICON));
	wc.hCursor = NULL;
	wc.hbrBackground = (HBRUSH)(COLOR_MENU + 1);
	wc.lpszMenuName = NULL;
	wc.lpszClassName = windowclassname_main;
	wc.hIconSm = LoadIcon(hinstance, MAKEINTRESOURCE(IDR_NETSURF_ICON));

	if (RegisterClassExW(&wc) == 0) {
		win_perror("MainWindowClass");
		ret = NSERROR_INIT_FAILED;
	}

	return ret;
}


/* exported interface documented in windows/window.h */
HWND gui_window_main_window(struct gui_window *w)
{
	if (w == NULL)
		return NULL;
	return w->main;
}







netsurf-vince/pdf/frontends/windows/window.h

/*
 * Copyright 2011 Vincent Sanders <vince@simtec.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_WINDOWS_WINDOW_H_
#define NETSURF_WINDOWS_WINDOW_H_

/** The window operation function table for win32 */
extern struct gui_window_table *win32_window_table;

#include "netsurf/mouse.h"

struct browser_mouse {
       struct gui_window *gui;
       struct box *box;

       double pressed_x;
       double pressed_y;
       bool waiting;
       browser_mouse_state state;
};

struct gui_window {
	/* The front's private data connected to a browser window */
	/* currently 1<->1 gui_window<->windows window [non-tabbed] */
	struct browser_window *bw; /**< the browser_window */

	HWND main; /**< handle to the actual window */
	HWND toolbar; /**< toolbar handle */
	HWND urlbar; /**< url bar handle */
	HWND throbber; /** throbber handle */
	HWND drawingarea; /**< drawing area handle */
	HWND statusbar; /**< status bar handle */
	HWND vscroll; /**< vertical scrollbar handle */
	HWND hscroll; /**< horizontal scrollbar handle */

	HMENU mainmenu; /**< the main menu */
	HMENU rclick; /**< the right-click menu */
	struct nsws_localhistory *localhistory;	/**< handle to local history window */
	int width; /**< width of window */
	int height; /**< height of drawing area */

	int toolbuttonc; /**< number of toolbar buttons */
	int toolbuttonsize; /**< width, height of buttons */
	bool throbbing; /**< whether currently throbbing */

	struct browser_mouse *mouse; /**< mouse state */

	HACCEL acceltable; /**< accelerators */

	HBITMAP hPageInfo[8]; /**< page info handles */

	int scrollx; /**< current scroll location */
	int scrolly; /**< current scroll location */

	RECT *fullscreen; /**< memorize non-fullscreen area */
	RECT redraw; /**< Area needing redraw. */
	int requestscrollx, requestscrolly; /**< scolling requested. */
	struct gui_window *next, *prev; /**< global linked list */
};

struct rect;

/**
 * Obtain gui window structure from window handle.
 *
 * \param hwnd The window handle.
 * \return The gui window associated with the window handle.
 */
struct gui_window *nsws_get_gui_window(HWND hwnd);

/**
 * Cause a browser window to navigate to a url
 *
 * \param hwnd The win32 handle to the browser window or one of its decendants.
 * \param urltxt The URL to navigate to.
 */
bool nsws_window_go(HWND hwnd, const char *urltxt);

/**
 * Set the scroll position of a win32 browser window.
 *
 * Scrolls the viewport to ensure the specified rectangle of the
 *   content is shown. The win32 implementation scrolls the contents so
 *   the specified point in the content is at the top of the viewport.
 *
 * \param gw The win32 gui window to scroll.
 * \param rect The rectangle to ensure is shown.
 * \return NSERROR_OK on success or apropriate error code.
 */
nserror win32_window_set_scroll(struct gui_window *gw, const struct rect *rect);

/**
 * Create the main browser window class.
 *
 * \param hinstance The application instance
 * \return NSERROR_OK on success or NSERROR_INIT_FAILED if the class
 *         creation failed.
 */
nserror nsws_create_main_class(HINSTANCE hinstance);

/**
 * Get the main win32 window handle from a gui window
 */
HWND gui_window_main_window(struct gui_window *gw);

/**
 * Get the localhistory win32 window handle from a gui window
 */
struct nsws_localhistory *gui_window_localhistory(struct gui_window *);


#endif /* _NETSURF_WINDOWS_WINDOW_H_ */







netsurf-vince/pdf/include/netsurf/bitmap.h

/*
 * Copyright 2004 James Bursa <bursa@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Generic bitmap handling interface.
 *
 * This interface wraps the native platform-specific image format, so that
 * portable image convertors can be written.
 *
 * Bitmaps are required to be 32bpp with components in the order RR GG BB AA.
 *
 * For example, an opaque 1x1 pixel image would yield the following bitmap
 * data:
 *
 * > Red  : 0xff 0x00 0x00 0x00
 * > Green: 0x00 0xff 0x00 0x00
 * > Blue : 0x00 0x00 0xff 0x00
 *
 * Any attempt to read pixels by casting bitmap data to uint32_t or similar
 * will need to cater for the order of bytes in a word being different on
 * big and little endian systems. To avoid confusion, it is recommended
 * that pixel data is loaded as follows:
 *
 *   uint32_t read_pixel(const uint8_t *bmp)
 *   {
 *        //     red      green           blue              alpha
 *        return bmp[0] | (bmp[1] << 8) | (bmp[2] << 16) | (bmp[3] << 24);
 *    }
 *
 * and *not* as follows:
 *
 *    uint32_t read_pixel(const uint8_t *bmp)
 *    {
 *        return *((uint32_t *) bmp);
 *    }
 */

#ifndef _NETSURF_BITMAP_H_
#define _NETSURF_BITMAP_H_

#define BITMAP_NEW		0
#define BITMAP_OPAQUE		(1 << 0) /**< image is opaque */
#define BITMAP_MODIFIED		(1 << 1) /**< buffer has been modified */
#define BITMAP_CLEAR_MEMORY	(1 << 2) /**< memory should be wiped */

struct content;
struct bitmap;
struct hlcache_handle;

/**
 * Bitmap operations.
 */
struct gui_bitmap_table {
	/* Mandantory entries */

	/**
	 * Create a new bitmap.
	 *
	 * \param width width of image in pixels
	 * \param height width of image in pixels
	 * \param state The state to create the bitmap in.
	 * \return A bitmap structure or NULL on error.
	 */
	void *(*create)(int width, int height, unsigned int state);

	/**
	 * Destroy a bitmap.
	 *
	 * \param bitmap The bitmap to destroy.
	 */
	void (*destroy)(void *bitmap);

	/**
	 * Set the opacity of a bitmap.
	 *
	 * \param bitmap The bitmap to set opacity on.
	 * \param opaque The bitmap opacity to set.
	 */
	void (*set_opaque)(void *bitmap, bool opaque);

	/**
	 * Get the opacity of a bitmap.
	 *
	 * \param bitmap The bitmap to examine.
	 * \return The bitmap opacity.
	 */
	bool (*get_opaque)(void *bitmap);

	/**
	 * Test if a bitmap is opaque.
	 *
	 * \param bitmap The bitmap to examine.
	 * \return The bitmap opacity.
	 */
	bool (*test_opaque)(void *bitmap);

	/**
	 * Get the image buffer from a bitmap
	 *
	 * \param bitmap The bitmap to get the buffer from.
	 * \return The image buffer or NULL if there is none.
	 */
	unsigned char *(*get_buffer)(void *bitmap);

	/**
	 * Get the number of bytes per row of the image
	 *
	 * \param bitmap The bitmap
	 * \return The number of bytes for a row of the bitmap.
	 */
	size_t (*get_rowstride)(void *bitmap);

	/**
	 * Get the bitmap width
	 *
	 * \param bitmap The bitmap
	 * \return The bitmap width in pixels.
	 */
	int (*get_width)(void *bitmap);

	/**
	 * Get the bitmap height
	 *
	 * \param bitmap The bitmap
	 * \return The bitmap height in pixels.
	 */
	int (*get_height)(void *bitmap);

	/**
	 * The the *bytes* per pixel.
	 *
	 * \param bitmap The bitmap
	 */
	size_t (*get_bpp)(void *bitmap);

	/**
	 * Savde a bitmap to disc.
	 *
	 * \param bitmap The bitmap to save
	 * \param path The path to save the bitmap to.
	 * \param flags Flags affecting the save.
	 */
	bool (*save)(void *bitmap, const char *path, unsigned flags);

	/**
	 * Marks a bitmap as modified.
	 *
	 * \param bitmap The bitmap set as modified.
	 */
	void (*modified)(void *bitmap);

	/**
	 * Render content into a bitmap.
	 *
	 * \param bitmap The bitmap to render into.
	 * \param content The content to render.
	 */
	nserror (*render)(struct bitmap *bitmap, struct hlcache_handle *content);
};

#endif







netsurf-vince/pdf/include/netsurf/browser.h

/*
 * Copyright 2003 Phil Mellor <monkeyson@users.sourceforge.net>
 * Copyright 2006 James Bursa <bursa@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Browser interfaces.
 */

#ifndef NETSURF_BROWSER_H_
#define NETSURF_BROWSER_H_

/**
 * Set the DPI of the browser.
 *
 * \param dpi The DPI to set.
 */
nserror browser_set_dpi(int dpi);

/**
 * Get the browser DPI.
 *
 * \return The DPI in use.
 */
int browser_get_dpi(void);

#endif







netsurf-vince/pdf/include/netsurf/browser_window.h

/*
 * Copyright 2003 Phil Mellor <monkeyson@users.sourceforge.net>
 * Copyright 2006 James Bursa <bursa@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Browser window creation and manipulation interface.
 */

#ifndef NETSURF_BROWSER_WINDOW_H_
#define NETSURF_BROWSER_WINDOW_H_

#include <stdbool.h>
#include <stdio.h>

#include "utils/errors.h"
#include "netsurf/mouse.h"
#include "netsurf/console.h"

struct browser_window;
struct hlcache_handle;
struct gui_window;
struct history;
struct selection;
struct fetch_multipart_data;
struct form_control;
struct nsurl;
struct rect;
struct redraw_context;
struct cert_chain;
enum content_debug;

/**
 * type of browser window drag in progess
 */
typedef enum {
	DRAGGING_NONE,
	DRAGGING_SELECTION,
	DRAGGING_PAGE_SCROLL,
	DRAGGING_FRAME,
	DRAGGING_SCR_X,
	DRAGGING_SCR_Y,
	DRAGGING_CONTENT_SCROLLBAR,
	DRAGGING_OTHER
} browser_drag_type;

/**
 * Browser window page information states
 */
typedef enum {
	PAGE_STATE_UNKNOWN,		/**< Unable to determine */
	PAGE_STATE_INTERNAL,		/**< Page loaded from internal handler */
	PAGE_STATE_LOCAL,		/**< Page loaded from file:/// etc */
	PAGE_STATE_INSECURE,		/**< Insecure page load */
	PAGE_STATE_SECURE_OVERRIDE,	/**< Secure load, but had to override */
	PAGE_STATE_SECURE_ISSUES,	/**< Secure load, but has insecure elements */
	PAGE_STATE_SECURE,		/**< Secure load */
	PAGE_STATE__COUNT,		/**< Count of number of valid page states */
} browser_window_page_info_state;

typedef enum {
	BW_EDITOR_NONE		=  0,		/**< No selection, no editing */
	BW_EDITOR_CAN_COPY	= (1 << 0),	/**< Have selection */
	BW_EDITOR_CAN_CUT  	= (1 << 1),	/**< Selection not read-only */
	BW_EDITOR_CAN_PASTE	= (1 << 2)	/**< Can paste, input */
} browser_editor_flags;

typedef enum {
	BW_SCROLLING_AUTO,
	BW_SCROLLING_YES,
	BW_SCROLLING_NO
} browser_scrolling;

/** flags to browser_window_create */
enum browser_window_create_flags {
	/** No flags set */
	BW_CREATE_NONE			= 0,

	/** this will form a new history node (don't set for back/reload/etc) */
	BW_CREATE_HISTORY		= (1 << 0),

	/** New gui_window to be tab in same window as "existing" gui_window */
	BW_CREATE_TAB			= (1 << 1),

	/** New gui_window to be clone of "existing" gui_window */
	BW_CREATE_CLONE			= (1 << 2),

	/** Window not opened by user interaction (e.g. JS popup)
	 *
	 * rfc2965:
	 *    A transaction is verifiable if the user, or a
	 *    user-designated agent, has the option to review
	 *    the request-URI prior to its use in the transaction.
	 *    A transaction is unverifiable if the user does not
	 *    have that option.
	 */
	BW_CREATE_UNVERIFIABLE		= (1 << 3),

	/** Request foreground opening. */
	BW_CREATE_FOREGROUND		= (1 << 4),

	/** Request location bar focus. */
	BW_CREATE_FOCUS_LOCATION	= (1 << 5),
};

/** flags to browser_window_navigate  */
enum browser_window_nav_flags {
	/** No flags set */
	BW_NAVIGATE_NONE		= 0,

	/** this will form a new history node (don't set for back/reload/etc) */
	BW_NAVIGATE_HISTORY		= (1 << 0),

	/** download rather than render the uri */
	BW_NAVIGATE_DOWNLOAD		= (1 << 1),

	/** Transation not caused by user interaction (e.g. JS-caused)
	 *
	 * rfc2965:
	 *    A transaction is verifiable if the user, or a
	 *    user-designated agent, has the option to review
	 *    the request-URI prior to its use in the transaction.
	 *    A transaction is unverifiable if the user does not
	 *    have that option.
	 */
	BW_NAVIGATE_UNVERIFIABLE	= (1 << 2),

	/** suppress initial history updates (used by back/fwd/etc) */
	BW_NAVIGATE_NO_TERMINAL_HISTORY_UPDATE = (1 << 3),

	/** Internal navigation (set only by core features using such) */
	BW_NAVIGATE_INTERNAL            = (1 << 4)
};

/**
 * Page features at a specific spatial location.
 */
struct browser_window_features {
	/** URL of a link or NULL. */
	struct nsurl *link;

	/** Object at position or NULL. */
	struct hlcache_handle *object;

	/** handle of top level content. */
	struct hlcache_handle *main;

	/** type of form feature. */
	enum {
		CTX_FORM_NONE,
		CTX_FORM_TEXT,
		CTX_FORM_FILE
	} form_features;
};

/**
 * Create and open a new root browser window with the given page.
 *
 * \param flags		Flags to control operation
 * \param url		URL to fetch in the new window or NULL for blank
 * \param referrer	The referring uri or NULL if none
 * \param existing	The an existing bw or NULL, required for some flags.
 * \param bw		Updated to created browser window or untouched on error.
 * \return NSERROR_OK, or appropriate error otherwise.
 */
nserror browser_window_create(enum browser_window_create_flags flags,
		struct nsurl *url, struct nsurl *referrer,
		struct browser_window *existing,
		struct browser_window **bw);

/**
 * Start fetching a page in a browser window.
 *
 * \param bw		  browser window
 * \param url		  URL to start fetching
 * \param flags           Flags to control operation
 * \param referrer	  The referring uri or NULL if none
 * \param post_urlenc	  url encoded post data or NULL if none
 * \param post_multipart  multipart post data or NULL if none
 * \param parent	  Parent content or NULL if none
 *
 * Any existing fetches in the window are aborted.
 *
 * If post_urlenc and post_multipart are NULL the url is fetched using
 * GET rather than POST.
 *
 */
nserror browser_window_navigate(struct browser_window *bw,
			     struct nsurl *url,
			     struct nsurl *referrer,
			     enum browser_window_nav_flags flags,
			     char *post_urlenc,
			     struct fetch_multipart_data *post_multipart,
			     struct hlcache_handle *parent);

/**
 * Return true if a browser window can navigate upwards.
 *
 * \param bw the browser window to test.
 * \return true if navigation up is possible otherwise false.
 */
bool browser_window_up_available(struct browser_window *bw);

/**
 * Navigate to a browser_window's parent URL.
 *
 * \param bw		browser window
 * \param new_window	whether to open parent in a new window, or existing
 */
nserror browser_window_navigate_up(struct browser_window *bw, bool new_window);

/**
 * Access a browser window's URL.  This URL is always without any fragment.
 *
 * \param bw browser window
 * \return pointer to nsurl. Doesn't create a ref for caller.
 *
 * \note guaranteed to return a valid nsurl ptr, never returns NULL.
 */
struct nsurl* browser_window_access_url(const struct browser_window *bw);

/**
 * Access a browser window's URL.
 *
 * \param[in]  bw        browser window
 * \param[in]  fragment  Whether to include any URL fragment.
 * \param[out] url_out   Returns a ref to the URL on success.
 * \return NSERROR_OK, or appropriate error otherwise.
 */
nserror browser_window_get_url(
		struct browser_window *bw,
		bool fragment,
		struct nsurl** url_out);

/**
 * Get the title of a browser_window.
 *
 * \param bw The browser window.
 */
const char* browser_window_get_title(struct browser_window *bw);

/**
 * Get a browser window's history object.
 *
 * \param bw	  browser window
 * \return pointer browser window's history object
 *
 * Clients need history object to make use of the history_* functions.
 */
struct history * browser_window_get_history(struct browser_window *bw);

/**
 * Get a browser window's content extents.
 *
 * \param bw	  browser window
 * \param scaled  whether to apply current browser window scale
 * \param width   updated to content width extent in px
 * \param height  updated to content height extent in px
 * \return NSERROR_OK, or appropriate error otherwise.
 */
nserror browser_window_get_extents(struct browser_window *bw, bool scaled,
		int *width, int *height);

/**
 * Find out if a browser window is currently showing a content.
 *
 * \param bw	  browser window
 * \return true iff browser window is showing a content, else false.
 */
bool browser_window_has_content(struct browser_window *bw);

/**
 * Get a cache handle for the content within a browser window.
 */
struct hlcache_handle *browser_window_get_content(struct browser_window *bw);


/**
 * Set the dimensions of the area a browser window occupies
 *
 * \param  bw      The browser window to set dimensions of
 * \param  width   Width in pixels
 * \param  height  Height in pixels
 */
void browser_window_set_dimensions(struct browser_window *bw,
		int width, int height);


/**
 * Stop all fetching activity in a browser window.
 *
 * \param bw The browser window to stop activity in.
 */
void browser_window_stop(struct browser_window *bw);


/**
 * Reload the page in a browser window.
 *
 * \param bw browser window
 * \param all whether to reload all objects associated with the page
 * \return NSERROR_OK on success else error code.
 */
nserror browser_window_reload(struct browser_window *bw, bool all);


/**
 * Close and destroy a browser window.
 *
 * \param  bw  browser window
 */
void browser_window_destroy(struct browser_window *bw);


/**
 * Reformat a browser window contents to a new width or height.
 *
 * This API is not safe to call from all contexts and care must be used.
 *
 * \warning This API is generally only useful within the browser core
 * and is only exposed for historical reasons. A frontend almost
 * certianly actually wants browser_window_schedule_reformat() and not
 * this.
 *
 * \param bw         The browser window to reformat.
 * \param background Reformat in the background.
 * \param width      new width
 * \param height     new height
 */
void browser_window_reformat(struct browser_window *bw, bool background, int width, int height);


/**
 * Sets the scale of a browser window.
 *
 * \param bw The browser window to scale.
 * \param scale The new scale.
 * \param absolute If the scale value is absolute or relative to current value
 * \return NSERROR_OK and scale applied else other error code caused by reflow etc.
 */
nserror browser_window_set_scale(struct browser_window *bw, float scale, bool absolute);


/**
 * Gets the scale of a browser window
 *
 * \param bw The browser window to get the scale of.
 * \return The scale of the window.
 */
float browser_window_get_scale(struct browser_window *bw);


/**
 * Get access to any page features at the given coordinates.
 *
 * Fetches page features like content, link URLs and objects (images)
 * at the specified co-ordinates within the browsing context.
 *
 * Fields within the supplied features structure are updated with
 * pointers to any relevent content, or set to NULL if none.
 *
 * \param[in] bw browser window to examine.
 * \param[in] x x-coordinate of point of interest
 * \param[in] y y-coordinate of point of interest
 * \param[out] data Feature structure to update.
 * \return NSERROR_OK or appropriate error code on faliure.
 */
nserror browser_window_get_features(struct browser_window *bw,
		int x, int y, struct browser_window_features *data);


/**
 * Send a scroll request to a browser window at a particular point.  The
 * 'deepest' scrollable object which can be scrolled in the requested
 * direction at the given point will consume the scroll.
 *
 * \param bw	browser window to look inside
 * \param x	x-coordinate of point of interest
 * \param y	y-coordinate of point of interest
 * \param scrx	number of px try to scroll something in x direction
 * \param scry	number of px try to scroll something in y direction
 * \return true iff scroll request has been consumed
 */
bool browser_window_scroll_at_point(struct browser_window *bw,
		int x, int y, int scrx, int scry);


/**
 * Drop a file onto a browser window at a particular point, or determine if a
 * file may be dropped onto the content at given point.
 *
 * \param bw	browser window to look inside
 * \param x	x-coordinate of point of interest
 * \param y	y-coordinate of point of interest
 * \param file	path to file to be dropped, or NULL to know if drop allowed
 * \return true iff file drop has been handled, or if drop possible (NULL file)
 */
bool browser_window_drop_file_at_point(struct browser_window *bw,
		int x, int y, char *file);


/**
 * set filename on form control.
 *
 * \param bw browser window to look inside.
 * \param gadget form control.
 * \param fn filename to set.
 */
void browser_window_set_gadget_filename(struct browser_window *bw,
		struct form_control *gadget, const char *fn);


/**
 * Update URL bar for a given browser window to bw's content's URL
 *
 * \param bw Browser window to update URL bar for.
 */
nserror browser_window_refresh_url_bar(struct browser_window *bw);


/**
 * Handle mouse clicks in a browser window.
 *
 * \param  bw	  browser window
 * \param  mouse  state of mouse buttons and modifier keys
 * \param  x	  coordinate of mouse
 * \param  y	  coordinate of mouse
 */
void browser_window_mouse_click(struct browser_window *bw,
		browser_mouse_state mouse, int x, int y);


/**
 * Handle non-click mouse action in a browser window. (drag ends, movements)
 *
 * \param  bw	  browser window
 * \param  mouse  state of mouse buttons and modifier keys
 * \param  x	  coordinate of mouse
 * \param  y	  coordinate of mouse
 */
void browser_window_mouse_track(struct browser_window *bw,
		browser_mouse_state mouse, int x, int y);


/**
 * Locate a browser window in the specified stack according.
 *
 * \param bw  the browser_window to search all relatives of
 * \param target  the target to locate
 * \param mouse The current mouse state
 * \return The browser window the mouse is in
 */
struct browser_window *browser_window_find_target(
		struct browser_window *bw, const char *target,
		browser_mouse_state mouse);


/**
 * Reformat the browser window contents in a safe context.
 *
 * The browser_window_reformat() call cannot safely be called from some
 * contexts, This interface allows for the reformat to happen from a safe
 * top level context.
 *
 * The reformat uses the window table get_dimensions() callback as the
 * correct viewport dimensions are only available to the frontend.
 *
 * \param bw The browser window to reformat the content of.
 * \return NSERROR_OK on success else appropriate error code.
 */
nserror browser_window_schedule_reformat(struct browser_window *bw);


/**
 * Change the shape of the mouse pointer
 *
 * \param bw Browser window to set shape in
 * \param shape The pointer shape to use
 */
void browser_window_set_pointer(struct browser_window *bw,
		browser_pointer_shape shape);


/**
 * Start drag scrolling the contents of the browser window
 *
 * \param bw  browser window
 * \param x   x ordinate of initial mouse position
 * \param y   y ordinate
 */
void browser_window_page_drag_start(struct browser_window *bw, int x, int y);


/**
 * Check availability of Back action for a given browser window
 *
 * \param bw  browser window
 * \return true if Back action is available
 */
bool browser_window_back_available(struct browser_window *bw);


/**
 * Check availability of Forward action for a given browser window
 *
 * \param bw  browser window
 * \return true if Forward action is available
 */
bool browser_window_forward_available(struct browser_window *bw);


/**
 * Check availability of Reload action for a given browser window
 *
 * \param bw  browser window
 * \return true if Reload action is available
 */
bool browser_window_reload_available(struct browser_window *bw);


/**
 * Check availability of Stop action for a given browser window
 *
 * \param bw  browser window
 * \return true if Stop action is available
 */
bool browser_window_stop_available(struct browser_window *bw);


/**
 * Redraw an area of a window.
 *
 * Calls the redraw function for the content.
 *
 * \param  bw    The window to redraw
 * \param  x     coordinate for top-left of redraw
 * \param  y     coordinate for top-left of redraw
 * \param  clip  clip rectangle coordinates
 * \param  ctx   redraw context
 * \return true if successful, false otherwise
 *
 * The clip rectangle is guaranteed to be filled to its extents, so there is
 * no need to render a solid background first.
 *
 * x, y and clip are coordinates from the top left of the canvas area.
 *
 * The top left corner of the clip rectangle is (x0, y0) and
 * the bottom right corner of the clip rectangle is (x1, y1).
 * Units for x, y and clip are pixels.
 */
bool browser_window_redraw(struct browser_window *bw, int x, int y,
		const struct rect *clip, const struct redraw_context *ctx);


/**
 * Check whether browser window is ready for redraw
 *
 * \param  bw    The window to redraw
 * \return true if browser window is ready for redraw
 */
bool browser_window_redraw_ready(struct browser_window *bw);

/**
 * Get the position of the current browser window with respect to the root or
 * parent browser window
 *
 * \param  bw     browser window to get the position of
 * \param  root   true if we want position wrt root bw, false if wrt parent bw
 * \param  pos_x  updated to x position of bw
 * \param  pos_y  updated to y position of bw
 */
void browser_window_get_position(struct browser_window *bw, bool root,
		int *pos_x, int *pos_y);

/**
 * Set the position of the current browser window with respect to the parent
 * browser window
 *
 * \param  bw     browser window to set the position of
 * \param  x      x position of bw
 * \param  y      y position of bw
 */
void browser_window_set_position(struct browser_window *bw, int x, int y);


/**
 * Set drag type for a browser window, and inform front end
 *
 * \param  bw     browser window to set the type of the current drag for
 * \param  type   drag type
 * \param  rect   area pointer may be confined to, during drag, or NULL
 */
void browser_window_set_drag_type(struct browser_window *bw,
		browser_drag_type type, const struct rect *rect);

/**
 * Get type of any current drag for a browser window
 *
 * \param  bw     browser window to set the type of the current drag for
 * \return  drag type
 */
browser_drag_type browser_window_get_drag_type(struct browser_window *bw);

/**
 * Check whether browser window can accept a cut/copy/paste, or has a selection
 * that could be saved.
 *
 * \param  bw    The browser window
 * \return flags indicating editor flags
 */
browser_editor_flags browser_window_get_editor_flags(struct browser_window *bw);

/**
 * Find out if given browser window content is selectable
 *
 * \param bw	browser window to look at
 * \return true iff browser window is selectable
 */
bool browser_window_can_select(struct browser_window *bw);

/**
 * Get the current selection from a root browser window, ownership passed to
 * caller, who must free() it.
 *
 * \param  bw    The browser window
 * \return the selected text string, or NULL
 */
char * browser_window_get_selection(struct browser_window *bw);

/**
 * Find out if given browser window can be searched
 *
 * \param bw	browser window to look at
 * \return true iff browser window is searchable
 */
bool browser_window_can_search(struct browser_window *bw);

/**
 * Find out if a browser window contains a frameset
 *
 * \param bw	browser window to look at
 * \return true iff browser window contains a frameset
 */
bool browser_window_is_frameset(struct browser_window *bw);

/**
 * Get the browser window's scrollbar details.
 *
 * Vertical and horizontal scrollbars may be {YES|NO|AUTO}, although
 * it is entirely up to the front end whether this is implemented.
 * e.g. if the gui toolkit style-guide says all windows must have
 * scrollbars then this API can be ignored.
 *
 * \param bw  browser window to look at
 * \param h   Updated to indicate horizontal scrollbar type
 * \param v   Updated to indicate vertical scrollbar type
 * \return NSERROR_OK, or appropriate error otherwise
 */
nserror browser_window_get_scrollbar_type(struct browser_window *bw,
		browser_scrolling *h, browser_scrolling *v);


/**
 * Dump debug info concerning the browser window's contents to file
 *
 * \param bw The browser window.
 * \param f The file to dump to.
 * \param op The debug operation type to dump.
 * \return NSERROR_OK on success or error code on faliure.
 */
nserror browser_window_debug_dump(struct browser_window *bw, FILE *f, enum content_debug op);

/**
 * Set debug options on a window
 *
 * \param bw The browser window.
 * \param op The debug operation type.
 * \return NSERROR_OK on success or error code on faliure.
 */
nserror browser_window_debug(struct browser_window *bw, enum content_debug op);

/**
 * Obtain a browsing contexts name.
 *
 * The returned pointer is owned bu the browsing context and is only
 *  valid untill the next operation on that context.
 * The returned name may be NULL if no name has been set.
 * \todo This does not consider behaviour wrt frames
 *
 * \param bw The browser window.
 * \param name recives result string.
 * \return NSERROR_OK
 */
nserror browser_window_get_name(struct browser_window *bw, const char **name);

/**
 * Set a browsing contexts name.
 *
 * Changes a browsing contexts name to a copy of that passed and the
 *  value is not subsequently referenced.
 *
 * \param bw The browser window.
 * \param name The name string to set.
 * \return NSERROR_OK and the name is updated or NSERROR_NOMEM and the
 *         original name is untouched.
 */
nserror browser_window_set_name(struct browser_window *bw, const char *name);

/**
 * Execute some JavaScript code in a browsing context.
 *
 * Runs the passed in JavaScript code in the browsing context.
 *
 * \param bw The browser window
 * \param src The JavaScript source code
 * \param srclen The length of the source code
 * \return Whether the JS function was successfully injected into the content
 */
bool browser_window_exec(struct browser_window *bw, const char *src, size_t srclen);

/**
 * Log a console message into the browser window console.
 *
 * If the targetted browser window is a frame, the message will be bubbled
 * to the outermost window to be logged.
 *
 * \param bw The browser window
 * \param src The source of the message
 * \param msg The text of the message
 * \param msglen The length of the text of the message
 * \param flags Flags for the message
 * \return Whether or not the logged message succeeded in being stored
 */
nserror browser_window_console_log(struct browser_window *bw,
				   browser_window_console_source src,
				   const char *msg,
				   size_t msglen,
				   browser_window_console_flags flags);

/**
 * Request the current browser window page info state.
 *
 * The page information state is an indicator enumeration to be used by
 * frontends to indicate to the user if the page they are viewing is able
 * to be trusted.  This is often shown as a padlock of some kind.
 *
 * This is also used by the internal page information corewindow to render
 * to the user what the situation is.
 *
 * \param bw The browser window
 * \return The state of the browser window
 */
browser_window_page_info_state browser_window_get_page_info_state(
		const struct browser_window *bw);

/**
 * Request the current browser window SSL certificate chain.
 *
 * When the page has SSL information, this will retrieve the certificate chain.
 *
 * If there is no chain available, this will return NSERROR_NOT_FOUND
 *
 * \param bw The browser window
 * \param chain Pointer to be filled out with certificate chain
 * \return Whether or not the chain is available
 */
nserror browser_window_get_ssl_chain(struct browser_window *bw, struct cert_chain **chain);

/**
 * Get the number of cookies in use for the current page.
 *
 * \param bw  A browser window.
 * \return Number of cookies in use, or 0 on error.
 */
int browser_window_get_cookie_count(
		const struct browser_window *bw);

/**
 * Open cookie viewer for the current page.
 *
 * \param bw  A browser window.
 * \return NSERROR_OK, or appropriate error otherwise.
 */
nserror browser_window_show_cookies(
		const struct browser_window *bw);

/**
 * Show the certificate page for the current page.
 *
 * Does nothing for a page without certificates.
 *
 * \param bw  A browser window.
 * \return NSERROR_OK, or appropriate error otherwise.
 */
nserror browser_window_show_certificates(
		struct browser_window *bw);

#endif







netsurf-vince/pdf/include/netsurf/clipboard.h

/*
 * Copyright 2014 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 *
 * Interface to platform-specific clipboard operations.
 */

#ifndef _NETSURF_CLIPBOARD_H_
#define _NETSURF_CLIPBOARD_H_

#include <stddef.h>

#include "utils/errors.h"
#include "netsurf/plot_style.h"

typedef struct nsnsclipboard_styles {
	size_t start;			/**< Start of run */

	plot_font_style_t style;	/**< Style to give text run */
} nsclipboard_styles;

/**
 * function table for clipboard operations.
 */
struct gui_clipboard_table {
	/**
	 * Core asks front end for clipboard contents.
	 *
	 * \param  buffer  UTF-8 text, allocated by front end, ownership yeilded to core
	 * \param  length  Byte length of UTF-8 text in buffer
	 */
	void (*get)(char **buffer, size_t *length);

	/**
	 * Core tells front end to put given text in clipboard
	 *
	 * \param  buffer    UTF-8 text, owned by core
	 * \param  length    Byte length of UTF-8 text in buffer
	 * \param  styles    Array of styles given to text runs, owned by core, or NULL
	 * \param  n_styles  Number of text run styles in array
	 */
	void (*set)(const char *buffer, size_t length, nsclipboard_styles styles[], int n_styles);
};

#endif







netsurf-vince/pdf/include/netsurf/console.h

/*
 * Copyright 2019 Daniel Silverstone <dsilvers@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Browser window console stuff
 */

#ifndef _NETSURF_CONSOLE_H_
#define _NETSURF_CONSOLE_H_

/**
 * Sources of messages which end up in the browser window console
 */
typedef enum {
	BW_CS_INPUT, /**< Input from the client */
	BW_CS_SCRIPT_ERROR, /**< Error from some running script */
	BW_CS_SCRIPT_CONSOLE, /**< Logging from some running script */
} browser_window_console_source;

/**
 * Flags for browser window console logging.
 *
 * It is valid to bitwise-or some of these flags together where indicated.
 */
typedef enum {
	/**
	 * The log entry is foldable.
	 *
	 * Set this to indicate that the text should be folded on the first
	 * newline on display.  If this is set but there are no newlines in
	 * the logged text, the core will unset it before passing on to
	 * callbacks or storing the log entry.
	 */
	BW_CS_FLAG_FOLDABLE = 1 << 0,

	/** Logged at the 'debug' level, please use only one of the LEVEL flags */
	BW_CS_FLAG_LEVEL_DEBUG = 0 << 1,
	/** Logged at the 'log' level, please only use one of the LEVEL flags */
	BW_CS_FLAG_LEVEL_LOG = 1 << 1,
	/** Logged at the 'info' level, please use only one of the LEVEL flags */
	BW_CS_FLAG_LEVEL_INFO = 2 << 1,
	/** Logged at the 'warn' level, please use only one of the LEVEL flags */
	BW_CS_FLAG_LEVEL_WARN = 3 << 1,
	/** Logged at the 'error' level, please use only one of the LEVEL flags */
	BW_CS_FLAG_LEVEL_ERROR = 4 << 1,
	/* Levels 5, 6, 7 unused as yet */
	/** Mask for the error level to allow easy comparison using the above */
	BW_CS_FLAG_LEVEL_MASK = 7 << 1,
} browser_window_console_flags;

#endif /* _NETSURF_CONSOLE_H_ */








netsurf-vince/pdf/include/netsurf/content.h

/*
 * Copyright 2016 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Public content interface.
 *
 * The content functions manipulate content objects.
 */

#ifndef _NETSURF_CONTENT_H_
#define _NETSURF_CONTENT_H_

#include <libwapcaplet/libwapcaplet.h>

#include "netsurf/types.h"
#include "netsurf/content_type.h"

struct bitmap;
struct hlcache_handle;
struct rect;
struct redraw_context;

/** parameters to content redraw */
struct content_redraw_data {
	int x; /**< coordinate for top-left of redraw */
	int y; /**< coordinate for top-left of redraw */

	/** dimensions to render content at (for scaling contents with
	 *  intrinsic dimensions)
	 */
	int width; /**< horizontal dimension */
	int height; /**< vertical dimension */

	/** The background colour */
	colour background_colour;

	/** Scale for redraw
	 *  (for scaling contents without intrinsic dimensions)
	 */
	float scale; /**< Scale factor for redraw */

	bool repeat_x; /**< whether content is tiled in x direction */
	bool repeat_y; /**< whether content is tiled in y direction */
};

/**
 * Retrieve the bitmap contained in an image content
 *
 * \param h handle to the content.
 * \return Pointer to bitmap, or NULL if none.
 */
struct bitmap *content_get_bitmap(struct hlcache_handle *h);


/**
 * Retrieve the encoding of a content
 *
 * \param h handle to the content.
 * \param op encoding operation.
 * \return Pointer to content info or NULL if none.
 */
const char *content_get_encoding(struct hlcache_handle *h, enum content_encoding_type op);


/**
 * Retrieve mime-type of content
 *
 * \param h handle to the content to retrieve mime type from
 * \return Pointer to referenced mime type, or NULL if not found.
 */
lwc_string *content_get_mime_type(struct hlcache_handle *h);


/**
 * Retrieve source of content
 *
 * \param h Content handle to retrieve source of
 * \param size Pointer to location to receive byte size of source
 * \return Pointer to source data
 */
const uint8_t *content_get_source_data(struct hlcache_handle *h, size_t *size);


/**
 * Retrieve title associated with content
 *
 * \param h handle to the content to retrieve title from
 * \return Pointer to title, or NULL if not found.
 */
const char *content_get_title(struct hlcache_handle *h);


/**
 * Retrieve computed type of content
 *
 * \param h handle to the content to retrieve type of.
 * \return Computed content type
 */
content_type content_get_type(struct hlcache_handle *h);


/**
 * Retrieve width of content
 *
 * \param h handle to the content to get width of.
 * \return Content width
 */
int content_get_width(struct hlcache_handle *h);


/**
 * Retrieve height of content
 *
 * \param h handle to the content to get height of.
 * \return Content height
 */
int content_get_height(struct hlcache_handle *h);


/**
 * Invalidate content reuse data.
 *
 * causes subsequent requests for content URL to query server to
 * determine if content can be reused. This is required behaviour for
 * forced reloads etc.
 *
 * \param h Content handle to invalidate.
 */
void content_invalidate_reuse_data(struct hlcache_handle *h);


/**
 * Display content on screen with optional tiling.
 *
 * \param h The content to redraw.
 * \param data The contents redraw data.
 * \param clip The clipping rectangle to use when redrawing the content.
 * \param ctx current redraw context.
 * \return true if successful otherwise false.
 *
 * Calls the redraw function for the content.
 */
bool content_redraw(struct hlcache_handle *h, struct content_redraw_data *data, const struct rect *clip, const struct redraw_context *ctx);


/**
 * Redraw a content with scale set for horizontal fit.
 *
 * Redraws the content at a specified width and height with the
 * content drawing scaled to fit within the area.
 *
 * \param h The content to redraw
 * \param width The target width
 * \param height The target height
 * \param ctx current redraw context
 * \return true if successful, false otherwise
 *
 * The thumbnail is guaranteed to be filled to its width/height extents, so
 * there is no need to render a solid background first.
 *
 * Units for width and height are pixels.
 */
bool content_scaled_redraw(struct hlcache_handle *h, int width, int height, const struct redraw_context *ctx);


/**
 * Retrieve the URL associated with a high level cache handle
 *
 * \param handle  The handle to inspect
 * \return  Pointer to URL.
 */
struct nsurl *hlcache_handle_get_url(const struct hlcache_handle *handle);

#endif







netsurf-vince/pdf/include/netsurf/content_type.h

/*
 * Copyright 2012 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Declaration of content enumerations.
 *
 * The content enumerations are defined here.
 */

#ifndef NETSURF_CONTENT_TYPE_H
#define NETSURF_CONTENT_TYPE_H

/** Debugging dump operations */
enum content_debug {
	/** Debug the contents rendering. */
	CONTENT_DEBUG_RENDER,

	/** Debug the contents Document Object. */
	CONTENT_DEBUG_DOM,

	/** Debug redraw operations. */
	CONTENT_DEBUG_REDRAW
};


/** Content encoding information types */
enum content_encoding_type {
	/** The content encoding */
	CONTENT_ENCODING_NORMAL,

	/** The content encoding source */
	CONTENT_ENCODING_SOURCE
};


/** The type of a content. */
typedef enum {
	/** no type for content */
	CONTENT_NONE		= 0x00,

	/** content is HTML */
	CONTENT_HTML		= 0x01,

	/** content is plain text */
	CONTENT_TEXTPLAIN	= 0x02,

	/** content is CSS */
	CONTENT_CSS		= 0x04,

	/** All images */
	CONTENT_IMAGE		= 0x08,

	/** Navigator API Plugins */
	CONTENT_PLUGIN		= 0x10,

	/** RISC OS themes content */
	CONTENT_THEME		= 0x20,

	/** Javascript */
	CONTENT_JS		= 0x40,

	/** All script types. */
	CONTENT_SCRIPT		= 0x40,

	/** Portable Document Format. */
	CONTENT_PDF		= 0x80,

	/** Any content matches */
	CONTENT_ANY		= 0xff
} content_type;


/** Status of a content */
typedef enum {
	/** Content is being fetched or converted and is not safe to display. */
	CONTENT_STATUS_LOADING,

	/** Some parts of content still being loaded, but can be displayed. */
	CONTENT_STATUS_READY,

	/** Content has completed all processing. */
	CONTENT_STATUS_DONE,

	/** Error occurred, content will be destroyed imminently. */
	CONTENT_STATUS_ERROR
} content_status;


/**
 * Used in callbacks to indicate what has occurred.
 */
typedef enum {
	/** Content wishes to log something */
	CONTENT_MSG_LOG,

	/** Content is from SSL and this is its chain */
	CONTENT_MSG_SSL_CERTS,

	/** fetching or converting */
	CONTENT_MSG_LOADING,

	/** may be displayed */
	CONTENT_MSG_READY,

	/** content has finished processing */
	CONTENT_MSG_DONE,

	/** error occurred */
	CONTENT_MSG_ERROR,

	/** fetch url redirect occured */
	CONTENT_MSG_REDIRECT,

	/** new status string */
	CONTENT_MSG_STATUS,

	/** content_reformat done */
	CONTENT_MSG_REFORMAT,

	/** needs redraw (eg. new animation frame) */
	CONTENT_MSG_REDRAW,

	/** wants refresh */
	CONTENT_MSG_REFRESH,

	/** download, not for display */
	CONTENT_MSG_DOWNLOAD,

	/** RFC5988 link */
	CONTENT_MSG_LINK,

	/** Javascript thread */
	CONTENT_MSG_GETTHREAD,

	/** Get viewport dimensions. */
	CONTENT_MSG_GETDIMS,

	/** Request to scroll content */
	CONTENT_MSG_SCROLL,

	/** Allow drag saving of content */
	CONTENT_MSG_DRAGSAVE,

	/** Allow URL to be saved */
	CONTENT_MSG_SAVELINK,

	/** Wants a specific mouse pointer set */
	CONTENT_MSG_POINTER,

	/** A selection made or cleared */
	CONTENT_MSG_SELECTION,

	/** Caret movement / hiding */
	CONTENT_MSG_CARET,

	/** A drag started or ended */
	CONTENT_MSG_DRAG,

	/** Create a select menu */
	CONTENT_MSG_SELECTMENU,

	/** A gadget has been clicked on (mainly for file) */
	CONTENT_MSG_GADGETCLICK,

	/** A free text search action has occurred */
	CONTENT_MSG_TEXTSEARCH
} content_msg;


#endif







netsurf-vince/pdf/include/netsurf/cookie_db.h

/*
 * Copyright 2006 John M Bell <jmb202@ecs.soton.ac.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Unified cookie database public interface.
 */

#ifndef _NETSURF_COOKIE_DB_H_
#define _NETSURF_COOKIE_DB_H_

#include <stdbool.h>
#include <time.h>

/**
 * Version of cookie
 *
 * RFC2109 and RFC2965 "HTTP State Management Mechanism" defined
 * alternative versions of cookies. Nothing used them and these RFC
 * are now obsoleted by RFC6265 which completely removes the
 * alternative versions.
 */
enum cookie_version {
	COOKIE_NETSCAPE = 0,
	COOKIE_RFC2109 = 1,
	COOKIE_RFC2965 = 2
};

struct cookie_data {
	const struct cookie_data *prev;	/**< Previous in list */
	const struct cookie_data *next;	/**< Next in list */

	const char *name;            /**< Cookie name */
	const char *value;	     /**< Cookie value */
	const bool value_was_quoted; /**< Value was quoted in Set-Cookie: */
	const char *comment;	     /**< Cookie comment */
	const bool domain_from_set;  /**< Domain came from Set-Cookie: header */
	const char *domain;	     /**< Domain */
	const bool path_from_set;    /**< Path came from Set-Cookie: header */
	const char *path;	     /**< Path */
	const time_t expires;	     /**< Expiry timestamp, or 1 for session */
	const time_t last_used;	     /**< Last used time */
	const bool secure;	     /**< Only send for HTTPS requests */
	const bool http_only;	     /**< Only expose to HTTP(S) requests */
	enum cookie_version version; /**< Specification compliance */

        /** Never destroy this cookie, unless it's expired */
        const bool no_destroy;
};

/**
 * Iterate over all cookies in database
 *
 * \param callback Function to callback for each entry
 */
void urldb_iterate_cookies(bool (*callback)(const struct cookie_data *cookie));

/**
 * Delete a cookie
 *
 * \param domain The cookie's domain
 * \param path The cookie's path
 * \param name The cookie's name
 */
void urldb_delete_cookie(const char *domain, const char *path, const char *name);

/**
 * Load a cookie file into the database
 *
 * \param filename File to load
 */
void urldb_load_cookies(const char *filename);

/**
 * Save persistent cookies to file
 *
 * \param filename Path to save to
 */
void urldb_save_cookies(const char *filename);



#endif







netsurf-vince/pdf/include/netsurf/core_window.h

/*
 * Copyright 2012 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Interface to core window handling.
 *
 * This provides a generalised API for frontends to implement which
 *  allows them to provide a single implementation for general window
 *  operations on their platform.
 *
 * General core implementations (cookie manager, global history,
 *  hotlist and ssl certificate viewer) use this API to perform
 *  operations like drawing and user input in a portable way.
 */

#ifndef _NETSURF_CORE_WINDOW_H_
#define _NETSURF_CORE_WINDOW_H_

struct core_window;
struct rect;

/**
 * drag status passed to drag_status callback
 */
typedef enum {
	CORE_WINDOW_DRAG_NONE,
	CORE_WINDOW_DRAG_SELECTION,
	CORE_WINDOW_DRAG_TEXT_SELECTION,
	CORE_WINDOW_DRAG_MOVE
} core_window_drag_status;

/**
 * Callbacks to achieve various core window functionality.
 */
struct core_window_callback_table {
	/**
	 * Invalidate an area of a window.
	 *
	 * The specified area of the window should now be considered
	 *  out of date. If the area is NULL the entire window must be
	 *  invalidated. It is expected that the windowing system will
	 *  then subsequently cause redraw/expose operations as
	 *  necessary.
	 *
	 * \note the frontend should not attempt to actually start the
	 *  redraw operations as a result of this callback because the
	 *  core redraw functions may already be threaded.
	 *
	 * \param[in] cw The core window to invalidate.
	 * \param[in] rect area to redraw or NULL for the entire window area
	 * \return NSERROR_OK on success or appropriate error code
	 */
	nserror (*invalidate)(struct core_window *cw, const struct rect *rect);

	/**
	 * Update the limits of the window
	 *
	 * \param[in] cw the core window object
	 * \param[in] width the width in px, or negative if don't care
	 * \param[in] height the height in px, or negative if don't care
	 * \return NSERROR_OK on success or appropriate error code
	 */
	nserror (*update_size)(struct core_window *cw, int width, int height);

	/**
	 * Scroll the window to given scroll offsets
	 *
	 * Note: Core callers of this may want to look at calling
	 * the `cw_helper_scroll_visible()`, rather than calling
	 * this directly.
	 *
	 * \param[in] cw the core window object
	 * \param[in] x x-scroll value to set
	 * \param[in] y y-scroll value to set
	 * \return NSERROR_OK on success or appropriate error code
	 */
	nserror (*set_scroll)(struct core_window *cw, int x, int y);

	/**
	 * Get the current scroll offsets
	 *
	 * \param[in] cw the core window object
	 * \param[out] returns horizontal scroll in px
	 * \param[out] returns vertical scroll in px
	 * \return NSERROR_OK on success or appropriate error code
	 */
	nserror (*get_scroll)(const struct core_window *cw, int *x, int *y);

	/**
	 * Get window viewport dimensions
	 *
	 * \param[in] cw the core window object
	 * \param[out] width to be set to viewport width in px
	 * \param[out] height to be set to viewport height in px
	 * \return NSERROR_OK on success or appropriate error code
	 */
	nserror (*get_window_dimensions)(const struct core_window *cw,
			int *width, int *height);

	/**
	 * Inform corewindow owner of drag status
	 *
	 * \param[in] cw the core window object
	 * \param[in] ds the current drag status
	 * \return NSERROR_OK on success or appropriate error code
	 */
	nserror (*drag_status)(struct core_window *cw,
			core_window_drag_status ds);
};


#endif







netsurf-vince/pdf/include/netsurf/css.h

/*
 * Copyright 2009 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Netsurf core css API
 */

#ifndef _NETSURF_CSS_H_
#define _NETSURF_CSS_H_

/**
 * Convert a CSS color to a NetSurf colour primitive
 *
 * ARGB -> (1-A)BGR
 *
 * \param c The CSS color to convert
 * \return Corresponding NetSurf colour primitive
 */
#define nscss_color_to_ns(c) \
		( ((~c) & 0xff000000)        | \
		 ((( c) & 0xff0000  ) >> 16) | \
		  (( c) & 0xff00    )        | \
		 ((( c) & 0xff      ) << 16))


/**
 * Convert a NetSurf color to a CSS colour primitive
 *
 * (1-A)BGR -> ARGB
 *
 * \param c The NetSurf color to convert
 * \return Corresponding CSS colour primitive
 */
#define ns_color_to_nscss(c) \
		( ((~c) & 0xff000000)        | \
		 ((( c) & 0xff0000  ) >> 16) | \
		  (( c) & 0xff00    )        | \
		 ((( c) & 0xff      ) << 16))

/**
 * Determine if a CSS color primitive is transparent
 *
 * \param color  The CSS color to consider
 * \return True if the color is transparent, false otherwise
 */
#define nscss_color_is_transparent(color) \
		(((color) >> 24) == 0)

#endif







netsurf-vince/pdf/include/netsurf/download.h

/*
 * Copyright 2014 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 *
 * Interface to platform-specific download operations.
 */

#ifndef _NETSURF_DOWNLOAD_H_
#define _NETSURF_DOWNLOAD_H_

struct gui_window;
struct download_context;

/**
 * function table for download windows.
 */
struct gui_download_table {
	struct gui_download_window *(*create)(struct download_context *ctx, struct gui_window *parent);

	nserror (*data)(struct gui_download_window *dw,	const char *data, unsigned int size);

	void (*error)(struct gui_download_window *dw, const char *error_msg);

	void (*done)(struct gui_download_window *dw);
};

#endif







netsurf-vince/pdf/include/netsurf/fetch.h

/*
 * Copyright 2014 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 *
 * Interface to platform-specific fetcher operations.
 */

#ifndef _NETSURF_FETCH_H_
#define _NETSURF_FETCH_H_

struct nsurl;

/**
 * function table for fetcher operations.
 */
struct gui_fetch_table {
	/* Mandantory entries */

	/**
	 * Determine the MIME type of a local file.
	 *
	 * @note used in file fetcher
	 *
	 * \param unix_path Unix style path to file on disk
	 * \return Pointer to MIME type string (should not be freed) -
	 *	   invalidated on next call to fetch_filetype.
	 */
	const char *(*filetype)(const char *unix_path);

	/* Optional entries */

	/**
	 * Translate resource to full url.
	 *
	 * @note Only used in resource fetcher
	 *
	 * Transforms a resource: path into a full URL. The returned URL
	 * is used as the target for a redirect. The caller takes ownership of
	 * the returned nsurl including unrefing it when finished with it.
	 *
	 * \param path The path of the resource to locate.
	 * \return A string containing the full URL of the target object or
	 *         NULL if no suitable resource can be found.
	 */
	struct nsurl* (*get_resource_url)(const char *path);

	/**
	 * Translate resource to source data.
	 *
	 * @note Only used in resource fetcher
	 *
	 * Obtains the data for a resource directly
	 *
	 * \param path The path of the resource to locate.
	 * \param data Pointer to recive data into
	 * \param data_len Pointer to length of returned data
	 * \return NSERROR_OK and the data and length values updated
	 *         else appropriate error code.
	 */
	nserror (*get_resource_data)(const char *path, const uint8_t **data, size_t *data_len);

	/**
	 * Releases source data.
	 *
	 * @note Only used in resource fetcher
	 *
	 * Releases source data obtained from get_resource_data()
	 *
	 * \param data The value returned from a previous get_resource_data call
	 * \return NSERROR_OK on success else appropriate error code.
	 */
	nserror (*release_resource_data)(const uint8_t *data);

	/**
	 * Find a MIME type for a local file
	 *
	 * @note only used in curl fetcher in form file controls on
	 * RISC OS otherwise its a strdup of a filetype call.
	 *
	 * \param ro_path RISC OS style path to file on disk
	 * \return MIME type string (on heap, caller should free), or NULL
	 */
	char *(*mimetype)(const char *ro_path);

};

#endif







netsurf-vince/pdf/include/netsurf/form.h

/*
 * Copyright 2003 Phil Mellor <monkeyson@users.sourceforge.net>
 * Copyright 2003 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2009 Paul Blokus <paul_pl@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Form handling public interface.
 */

#ifndef _NETSURF_FORM_H_
#define _NETSURF_FORM_H_

struct form_control;
struct rect;

/** Option in a select. */
struct form_option {
	void *node; /**< Corresponding DOM node */
	bool selected;
	bool initial_selected;
	char *value;
	char *text; /**< NUL terminated. */
	struct form_option* next;
};

/**
 * Process a selection from a form select menu.
 *
 * \param control form control with menu.
 * \param item	  index of item selected from the menu.
 */
nserror form_select_process_selection(struct form_control *control, int item);

/**
 * get a form select menus option.
 *
 * \param control The form control.
 * \param item The index of the menu entry to return.
 * \return The form option at that index.
 */
struct form_option *form_select_get_option(struct form_control *control, int item);

/**
 * Get a form control name
 *
 * \param control The form control
 * \return The form control name
 */
char *form_control_get_name(struct form_control *control);


/**
 * Get a form control bounding rectangle
 *
 * \param[in] control The form control
 * \param[out] r The rectangle to place the bounds in.
 * \return NSERROR_OK on success or error code.
 */
nserror form_control_bounding_rect(struct form_control *control, struct rect *r);

#endif







netsurf-vince/pdf/include/netsurf/inttypes.h

/*
 * Copyright 2017 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Netsurf additional integer type formatting macros.
 */

#ifndef NETSURF_INTTYPES_H
#define NETSURF_INTTYPES_H

#include <inttypes.h>

#ifndef PRIxPTR
#define PRIxPTR "x"
#endif

#ifndef PRId64
#define PRId64 "lld"
#endif

#ifndef PRIu64
#define PRIu64 "llu"
#endif

/* Windows does not have sizet formating codes */
#if defined(_WIN32)

/** windows printf formatting for size_t type */
#define PRIsizet "Iu"

/** windows printf formatting for ssize_t type */
#define PRIssizet "Id"

#else

/** c99 standard printf formatting for size_t type */
#define PRIsizet "zu"

/** c99 standard printf formatting for ssize_t type */
#define PRIssizet "zd"

#endif



#endif








netsurf-vince/pdf/include/netsurf/keypress.h

/*
 * Copyright 2016 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 *
 * Interface to key press operations.
 */

#ifndef _NETSURF_KEYPRESS_H_
#define _NETSURF_KEYPRESS_H_

struct browser_window;

enum input_key {

	NS_KEY_SELECT_ALL = 1,
	NS_KEY_COPY_SELECTION = 3,

	NS_KEY_DELETE_LEFT = 8,
	NS_KEY_TAB = 9,

	NS_KEY_NL = 10,
	NS_KEY_SHIFT_TAB = 11,
	NS_KEY_CR = 13,

	NS_KEY_DELETE_LINE = 21,
	NS_KEY_PASTE = 22,
	NS_KEY_CUT_SELECTION = 24,
	NS_KEY_CLEAR_SELECTION = 26,

	NS_KEY_ESCAPE = 27,

	/* cursor movement keys */
	NS_KEY_LEFT = 28,
	NS_KEY_RIGHT,
	NS_KEY_UP,
	NS_KEY_DOWN,

	NS_KEY_DELETE_RIGHT = 127,

	NS_KEY_LINE_START = 128,
	NS_KEY_LINE_END,
	NS_KEY_TEXT_START,
	NS_KEY_TEXT_END,
	NS_KEY_WORD_LEFT,
	NS_KEY_WORD_RIGHT,
	NS_KEY_PAGE_UP,
	NS_KEY_PAGE_DOWN,
	NS_KEY_DELETE_LINE_END,
	NS_KEY_DELETE_LINE_START,

	NS_KEY_UNDO,
	NS_KEY_REDO
};


/**
 * Handle key presses in a browser window.
 *
 * \param bw The root browser window
 * \param key The UCS4 character codepoint
 * \return true if key handled, false otherwise
 */
bool browser_window_key_press(struct browser_window *bw, uint32_t key);


#endif







netsurf-vince/pdf/include/netsurf/layout.h

/*
 * Copyright 2016 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 *
 * Interface to platform-specific layout operation table.
 *
 * This table is part of the layout used to measure glyphs before
 * rendering, previously referred to as font functions.
 *
 * \note This is an old interface within the browser, it has been
 * broken out purely to make the API obvious not as an indication this
 * is the correct approach.
 */

#ifndef _NETSURF_LAYOUT_H_
#define _NETSURF_LAYOUT_H_

struct plot_font_style;

struct gui_layout_table
{
	/**
	 * Measure the width of a string.
	 *
	 * \param[in] fstyle plot style for this text
	 * \param[in] string UTF-8 string to measure
	 * \param[in] length length of string, in bytes
	 * \param[out] width updated to width of string[0..length)
	 * \return NSERROR_OK and width updated or appropriate error
	 *          code on faliure
	 */
	nserror (*width)(const struct plot_font_style *fstyle, const char *string, size_t length, int *width);


	/**
	 * Find the position in a string where an x coordinate falls.
	 *
	 * \param[in] fstyle style for this text
	 * \param[in] string UTF-8 string to measure
	 * \param[in] length length of string, in bytes
	 * \param[in] x coordinate to search for
	 * \param[out] char_offset updated to offset in string of actual_x, [0..length]
	 * \param[out] actual_x updated to x coordinate of character closest to x
	 * \return NSERROR_OK and char_offset and actual_x updated or appropriate error code on faliure
	 */
	nserror (*position)(const struct plot_font_style *fstyle, const char *string, size_t length, int x, size_t *char_offset, int *actual_x);


	/**
	 * Find where to split a string to make it fit a width.
	 *
	 * \param[in] fstyle       style for this text
	 * \param[in] string       UTF-8 string to measure
	 * \param[in] length       length of string, in bytes
	 * \param[in] x            width available
	 * \param[out] char_offset updated to offset in string of actual_x, [1..length]
	 * \param[out] actual_x updated to x coordinate of character closest to x
	 * \return NSERROR_OK or appropriate error code on faliure
	 *
	 * On exit, char_offset indicates first character after split point.
	 *
	 * \note char_offset of 0 must never be returned.
	 *
	 *   Returns:
	 *     char_offset giving split point closest to x, where actual_x <= x
	 *   else
	 *     char_offset giving split point closest to x, where actual_x > x
	 *
	 * Returning char_offset == length means no split possible
	 */
	nserror (*split)(const struct plot_font_style *fstyle, const char *string, size_t length, int x, size_t *char_offset, int *actual_x);
};

#endif







netsurf-vince/pdf/include/netsurf/misc.h

/*
 * Copyright 2014 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 *
 * Interface to platform-specific miscellaneous browser operation table.
 */

#ifndef NETSURF_MISC_H_
#define NETSURF_MISC_H_

struct form_control;
struct gui_window;
struct cert_chain;
struct nsurl;

/**
 * Graphical user interface browser misc function table.
 *
 * function table implementing GUI interface to miscelaneous browser
 * functionality
 */
struct gui_misc_table {
	/* Mandantory entries */

	/**
	 * Schedule a callback.
	 *
	 * \param t interval before the callback should be made in ms or
	 *          negative value to remove any existing callback.
	 * \param callback callback function
	 * \param p user parameter passed to callback function
	 * \return NSERROR_OK on sucess or appropriate error on faliure
	 *
	 * The callback function will be called as soon as possible
	 * after the timeout has elapsed.
	 *
	 * Additional calls with the same callback and user parameter will
	 * reset the callback time to the newly specified value.
	 *
	 */
	nserror (*schedule)(int t, void (*callback)(void *p), void *p);


	/* Optional entries */

	/**
	 * called to allow the gui to cleanup.
	 */
	void (*quit)(void);

	/**
	 * core has no fetcher for url
	 */
	nserror (*launch_url)(struct nsurl *url);

	/**
	 * Retrieve username/password for a given url+realm if there is one
	 * stored in a frontend-specific way (e.g. gnome-keyring)
	 *
	 * To respond, call the callback with the url, realm, username,
	 * and password.  Pass "" if the empty string
	 * is required.
	 *
	 * To keep hold of the url, remember to nsurl_ref() it, and to keep
	 * the realm, you will need to strdup() it.
	 *
	 * If the front end returns NSERROR_OK for this function, they may,
	 * at some future time, call the `cb` with `cbpw` callback exactly once.
	 *
	 * If the front end returns other than NSERROR_OK, they should not
	 * call the `cb` callback.
	 *
	 * The callback should not be called immediately upon receipt of this
	 * call as the browser window may not be reentered.
	 *
	 * **NOTE** The lifetime of the cbpw is not well defined.  In general
	 * do not use the cb if *any* browser window has navigated or been
	 * destroyed.
	 *
	 * \param url       The URL being verified.
	 * \param realm     The authorization realm.
	 * \param username  Any current username (or empty string).
	 * \param password  Any current password (or empty string).
	 * \param cb        Callback upon user decision.
	 * \param cbpw      Context pointer passed to cb
	 * \return NSERROR_OK on sucess else error and cb never called
	 */
	nserror (*login)(struct nsurl *url, const char *realm,
			 const char *username, const char *password,
			 nserror (*cb)(struct nsurl *url,
				       const char *realm,
				       const char *username,
				       const char *password,
				       void *pw),
			 void *cbpw);

	/**
	 * Prompt the user for a password for a PDF.
	 */
	void (*pdf_password)(char **owner_pass, char **user_pass, char *path);

	/**
	 * Request that the cookie manager be displayed
	 *
	 * \param search_term The search term to be set (NULL if no search)
	 *
	 * \return NSERROR_OK on success
	 */
	nserror (*present_cookies)(const char *search_term);
};

#endif
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/*
 * Copyright 2003 Phil Mellor <monkeyson@users.sourceforge.net>
 * Copyright 2006 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2010 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 *
 * Core mouse and pointer states.
 */

#ifndef _NETSURF_MOUSE_H_
#define _NETSURF_MOUSE_H_

/**
 * Mouse state.	1 is primary mouse button (e.g. Select on RISC OS).
 *		2 is secondary mouse button (e.g. Adjust on RISC OS).
 *
 * \note click meaning is different for different front ends. On RISC
 *       OS, it is standard to act on press, so a click is fired at
 *       the same time as a mouse button is pressed. With GTK, it is
 *       standard to act on release, so a click is fired when the
 *       mouse button is released, if the operation wasn't a drag.
 *
 * \note double and triple clicks are fired alongside a
 *       BROWSER_MOUSE_CLICK_[1|2] to indicate which button is used.
 */
typedef enum browser_mouse_state {
	/** No mouse buttons pressed, May be used to indicate hover or
	 * end of drag.
	 */
	BROWSER_MOUSE_HOVER = 0,

	/** button 1 pressed */
	BROWSER_MOUSE_PRESS_1 = (1 <<  0),
	/** button 2 pressed */
	BROWSER_MOUSE_PRESS_2 = (1 <<  1),

	/** button 1 clicked. */
	BROWSER_MOUSE_CLICK_1 = (1 <<  2),
	/** button 2 clicked. */
	BROWSER_MOUSE_CLICK_2 = (1 <<  3),

	/** button double clicked */
	BROWSER_MOUSE_DOUBLE_CLICK = (1 << 4),
	/** button triple clicked */
	BROWSER_MOUSE_TRIPLE_CLICK = (1 << 5),

	/** start of button 1 drag */
	BROWSER_MOUSE_DRAG_1 = (1 << 6),
	/** start of button 2 drag */
	BROWSER_MOUSE_DRAG_2 = (1 << 7),

	/** a drag operation was started and a mouse button is still pressed */
	BROWSER_MOUSE_DRAG_ON = (1 << 8),

	/** during button 1 drag */
	BROWSER_MOUSE_HOLDING_1 = (1 << 9),
	/** during button 2 drag */
	BROWSER_MOUSE_HOLDING_2 = (1 << 10),

	/** 1st modifier key pressed (eg. Shift) */
	BROWSER_MOUSE_MOD_1 = (1 << 11),
	/** 2nd modifier key pressed (eg. Ctrl) */
	BROWSER_MOUSE_MOD_2 = (1 << 12),
	/** 3rd modifier key pressed (eg. Alt) */
	BROWSER_MOUSE_MOD_3 = (1 << 13),

	/** pointer leaving window */
	BROWSER_MOUSE_LEAVE = (1 << 14),
} browser_mouse_state;


typedef enum gui_pointer_shape {
	GUI_POINTER_DEFAULT,
	GUI_POINTER_POINT,
	GUI_POINTER_CARET,
	GUI_POINTER_MENU,
	GUI_POINTER_UP,
	GUI_POINTER_DOWN,
	GUI_POINTER_LEFT,
	GUI_POINTER_RIGHT,
	GUI_POINTER_RU,
	GUI_POINTER_LD,
	GUI_POINTER_LU,
	GUI_POINTER_RD,
	GUI_POINTER_CROSS,
	GUI_POINTER_MOVE,
	GUI_POINTER_WAIT,
	GUI_POINTER_HELP,
	GUI_POINTER_NO_DROP,
	GUI_POINTER_NOT_ALLOWED,
	GUI_POINTER_PROGRESS
} gui_pointer_shape;

/** Mouse pointer type */
typedef enum {
	BROWSER_POINTER_DEFAULT		= GUI_POINTER_DEFAULT,
	BROWSER_POINTER_POINT		= GUI_POINTER_POINT,
	BROWSER_POINTER_CARET		= GUI_POINTER_CARET,
	BROWSER_POINTER_MENU		= GUI_POINTER_MENU,
	BROWSER_POINTER_UP		= GUI_POINTER_UP,
	BROWSER_POINTER_DOWN		= GUI_POINTER_DOWN,
	BROWSER_POINTER_LEFT		= GUI_POINTER_LEFT,
	BROWSER_POINTER_RIGHT		= GUI_POINTER_RIGHT,
	BROWSER_POINTER_RU		= GUI_POINTER_RU,
	BROWSER_POINTER_LD		= GUI_POINTER_LD,
	BROWSER_POINTER_LU		= GUI_POINTER_LU,
	BROWSER_POINTER_RD		= GUI_POINTER_RD,
	BROWSER_POINTER_CROSS		= GUI_POINTER_CROSS,
	BROWSER_POINTER_MOVE		= GUI_POINTER_MOVE,
	BROWSER_POINTER_WAIT		= GUI_POINTER_WAIT,
	BROWSER_POINTER_HELP		= GUI_POINTER_HELP,
	BROWSER_POINTER_NO_DROP		= GUI_POINTER_NO_DROP,
	BROWSER_POINTER_NOT_ALLOWED	= GUI_POINTER_NOT_ALLOWED,
	BROWSER_POINTER_PROGRESS	= GUI_POINTER_PROGRESS,
	BROWSER_POINTER_AUTO
} browser_pointer_shape;


void browser_mouse_state_dump(browser_mouse_state mouse);

#endif
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/*
 * Copyright 2014 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 *
 * NetSurf core interface registration, construction and destruction.
 */

#ifndef _NETSURF_NETSURF_H_
#define _NETSURF_NETSURF_H_

#include "utils/errors.h"
#include "desktop/gui_table.h"

/**
 * Register operation table.
 *
 * @param table NetSurf operations table.
 * @return NSERROR_OK on success or error code on faliure. On faliure
 *                    global table will not be initialised.
 */
nserror netsurf_register(struct netsurf_table *table);

/**
 * Initialise netsurf core.
 *
 * @param store_path path to persistant storage.
 * @return NSERROR_OK on success or error code on faliure.
 */
nserror netsurf_init(const char *store_path);

/**
 * Finalise NetSurf core
 */
extern void netsurf_exit(void);

#endif
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/*
 * Copyright 2004 James Bursa <bursa@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * plotter style interfaces, generic styles and style colour helpers.
 */

#ifndef NETSURF_PLOT_STYLE_H
#define NETSURF_PLOT_STYLE_H

#include <stdint.h>
#include <stdint.h>
#include <libwapcaplet/libwapcaplet.h>
#include "netsurf/types.h"

/** light grey widget base colour */
#define WIDGET_BASEC 0xd9d9d9

/** black blob colour */
#define WIDGET_BLOBC 0x000000

/** Transparent colour value. */
#define NS_TRANSPARENT 0x01000000

/** 22:10 fixed point */
#define PLOT_STYLE_RADIX (10)

/** Scaling factor for plot styles */
#define PLOT_STYLE_SCALE (1 << PLOT_STYLE_RADIX)

/* type for fixed point numbers */
typedef int32_t plot_style_fixed;

/* Convert an int to fixed point */
#define plot_style_int_to_fixed(v) ((v) << PLOT_STYLE_RADIX)

/* Convert an float to fixed point */
#define plot_style_float_to_fixed(v) ((v) * (1<<PLOT_STYLE_RADIX))

/* Convert fixed point to int */
#define plot_style_fixed_to_int(v) ((v) >> PLOT_STYLE_RADIX)

/* Convert fixed point to float */
#define plot_style_fixed_to_float(v) (((float)v) / PLOT_STYLE_SCALE)

/* Convert fixed point to double */
#define plot_style_fixed_to_double(v) (((double)v) / PLOT_STYLE_SCALE)

/**
 * Type of plot operation
 */
typedef enum {
	PLOT_OP_TYPE_NONE = 0, /**< No operation */
	PLOT_OP_TYPE_SOLID, /**< Solid colour */
	PLOT_OP_TYPE_DOT, /**< Dotted plot */
	PLOT_OP_TYPE_DASH, /**< Dashed plot */
} plot_operation_type_t;


/**
 * Plot style for stroke/fill plotters
 */
typedef struct plot_style_s {
	plot_operation_type_t stroke_type; /**< Stroke plot type */
	plot_style_fixed stroke_width; /**< Width of stroke, in pixels */
	colour stroke_colour; /**< Colour of stroke */
	plot_operation_type_t fill_type; /**< Fill plot type */
	colour fill_colour; /**< Colour of fill */
} plot_style_t;


/**
 * Generic font family type
 */
typedef enum {
	PLOT_FONT_FAMILY_SANS_SERIF = 0,
	PLOT_FONT_FAMILY_SERIF,
	PLOT_FONT_FAMILY_MONOSPACE,
	PLOT_FONT_FAMILY_CURSIVE,
	PLOT_FONT_FAMILY_FANTASY,
	PLOT_FONT_FAMILY_COUNT /**< Number of generic families */
} plot_font_generic_family_t;


/**
 * Font plot flags
 */
typedef enum {
	FONTF_NONE = 0,
	FONTF_ITALIC = 1,
	FONTF_OBLIQUE = 2,
	FONTF_SMALLCAPS = 4,
} plot_font_flags_t;

/**
 * Font style for plotting
 */
typedef struct plot_font_style {
	/**
	 * Array of pointers to font families.
	 *
	 * May be NULL.  Array is NULL terminated.
	 */
	lwc_string * const * families;
	plot_font_generic_family_t family; /**< Generic family to plot with */
	plot_style_fixed size; /**< Font size, in pt */
	int weight; /**< Font weight: value in range [100,900] as per CSS */
	plot_font_flags_t flags; /**< Font flags */
	colour background; /**< Background colour to blend to, if appropriate */
	colour foreground; /**< Colour of text */
} plot_font_style_t;


/* Darken a colour by taking seven eighths of each channel's intensity */
#define half_darken_colour(c1)						\
	((((7 * (c1 & 0xff00ff)) >> 3) & 0xff00ff) |			\
	 (((7 * (c1 & 0x00ff00)) >> 3) & 0x00ff00))

/* Darken a colour by taking three quarters of each channel's intensity */
#define darken_colour(c1)						\
	((((3 * (c1 & 0xff00ff)) >> 2) & 0xff00ff) |			\
	 (((3 * (c1 & 0x00ff00)) >> 2) & 0x00ff00))

/* Darken a colour by taking nine sixteenths of each channel's intensity */
#define double_darken_colour(c1)					\
	((((9 * (c1 & 0xff00ff)) >> 4) & 0xff00ff) |			\
	 (((9 * (c1 & 0x00ff00)) >> 4) & 0x00ff00))

/* Lighten a colour by taking seven eighths of each channel's intensity
 * and adding a full one eighth intensity */
#define half_lighten_colour(c1)						\
	(((((7 * (c1 & 0xff00ff)) >> 3) + 0x200020) & 0xff00ff) |	\
	 ((((7 * (c1 & 0x00ff00)) >> 3) + 0x002000) & 0x00ff00))

/* Lighten a colour by taking 12/16ths of each channel's intensity
 * and adding a full 4/16ths intensity */
#define lighten_colour(c1)						\
	(((((3 * (c1 & 0xff00ff)) >> 2) + 0x400040) & 0xff00ff) |	\
	 ((((3 * (c1 & 0x00ff00)) >> 2) + 0x004000) & 0x00ff00))

/* Lighten a colour by taking 9/16ths of each channel's intensity
 * and adding a full 7/16ths intensity */
#define double_lighten_colour(c1)					\
	(((((9 * (c1 & 0xff00ff)) >> 4) + 0x700070) & 0xff00ff) |	\
	 ((((9 * (c1 & 0x00ff00)) >> 4) + 0x007000) & 0x00ff00))

/* Blend two colours by taking half the intensity of each channel in the first
 * colour and adding them to half the intensity of each channel in the second
 * colour */
#define blend_colour(c0, c1)						\
	(((((c0 & 0xff00ff) + (c1 & 0xff00ff)) >> 1) & 0xff00ff) |	\
	 ((((c0 & 0x00ff00) + (c1 & 0x00ff00)) >> 1) & 0x00ff00))

/**
 * Obtain the luminance of a colour according to ITU BT.601
 *
 * ITU BT.601 formula is
 * Y = 0.299 R + 0.587 G + 0.114 B
 * actual values are
 * Y = 76/255 R + 150/255 G + 29/255 B
 * Y = 0.298 R + 0.588 G + 0.113 B
 *
 * @note if additional performance is required this could be altered to
 *       Y = 0.375 R + 0.5 G + 0.125 B
 *       with
 *       Y = (R << 1 + R + G << 2 + B) >> 3
 */
#define colour_lightness(c0)						\
	((((c0 & 0x0000ff) *  77) >>  8) +				\
	 (((c0 & 0x00ff00) * 151) >> 16) +				\
	 (((c0 & 0xff0000) *  30) >> 24))

/* Choose either black or white, depending on which is nearest to the
 * percieved lightness of the supplied colour, c0. */
#define colour_to_bw_nearest(c0)					\
	((colour_lightness(c0) > (0xff / 2)) ? 0xffffff : 0x000000)

/* Choose either black or white, depending on which is furthest from the
 * percieved lightness of the supplied colour, c0. */
#define colour_to_bw_furthest(c0)					\
	((colour_lightness(c0) > (0xff / 2)) ? 0x000000 : 0xffffff)

/* Mix two colours according to the proportion given by p, where 0 <= p <= 255
 * p = 0 gives result ==> c1,  p = 255 gives result ==> c0 */
#define mix_colour(c0, c1, p)						\
	((((((c1 & 0xff00ff) * (255 - p)) +				\
	    ((c0 & 0xff00ff) * (      p))   ) >> 8) & 0xff00ff) |	\
	 (((((c1 & 0x00ff00) * (255 - p)) +				\
	    ((c0 & 0x00ff00) * (      p))   ) >> 8) & 0x00ff00))

/* get a bitmap pixel (image/bitmap.h) into a plot colour */
#define pixel_to_colour(b)						\
	b[0] | (b[1] << 8) | (b[2] << 16) | (b[3] << 24)

/* Get the red channel from a colour */
#define red_from_colour(c)						\
	((c      ) & 0xff)

/* Get the green channel from a colour */
#define green_from_colour(c)						\
	((c >>  8) & 0xff)

/* Get the blue channel from a colour */
#define blue_from_colour(c)						\
	((c >> 16) & 0xff)

/* Swap red and blue channels in a colour */
#define colour_rb_swap(c)						\
	(((0x000000ff & c) << 16) |					\
	 ((0x0000ff00 & c)      ) |					\
	 ((0x00ff0000 & c) >> 16))

/** Colour components */
enum plot_colour_component {
	PLOT_COLOUR_COMPONENT_RED,
	PLOT_COLOUR_COMPONENT_GREEN,
	PLOT_COLOUR_COMPONENT_BLUE,
	PLOT_COLOUR_COMPONENT_ALPHA,
};

/**
 * Engorge a particular colour channel.
 *
 * \param[in] col   The colour to engorge a component of.
 * \param[in] dark  Whether col is a dark colour.
 * \param[in] comp  Colour component to engorge.
 */
static inline colour colour_engorge_component(
		colour col,
		bool dark,
		enum plot_colour_component comp)
{
	static const colour msk[PLOT_COLOUR_COMPONENT_ALPHA] = {
		[PLOT_COLOUR_COMPONENT_RED]   = 0x0000ff,
		[PLOT_COLOUR_COMPONENT_GREEN] = 0x00ff00,
		[PLOT_COLOUR_COMPONENT_BLUE]  = 0xff0000,
	};
	colour d = dark ? darken_colour(col) : double_darken_colour(col);
	colour l = dark ? double_lighten_colour(col) : lighten_colour(col);

	assert(comp < PLOT_COLOUR_COMPONENT_ALPHA);

	return (msk[comp] & l) | (~msk[comp] & d);
}


/* global fill styles */
extern plot_style_t *plot_style_fill_white;
extern plot_style_t *plot_style_fill_red;
extern plot_style_t *plot_style_fill_black;


/* Box model debug outline styles for content, padding and margin edges */
extern plot_style_t const * const plot_style_content_edge;
extern plot_style_t const * const plot_style_padding_edge;
extern plot_style_t const * const plot_style_margin_edge;


/* Broken object replacement styles */
extern plot_style_t const * const plot_style_broken_object;
extern plot_font_style_t const * const plot_fstyle_broken_object;


/* other styles */
extern plot_style_t *plot_style_caret;
extern plot_style_t *plot_style_fill_wbasec;
extern plot_style_t *plot_style_fill_darkwbasec;
extern plot_style_t *plot_style_fill_lightwbasec;
extern plot_style_t *plot_style_fill_wblobc;
extern plot_style_t *plot_style_stroke_wblobc;
extern plot_style_t *plot_style_stroke_darkwbasec;
extern plot_style_t *plot_style_stroke_lightwbasec;


/* Default font style */
extern plot_font_style_t const * const plot_style_font;


#endif







netsurf-vince/pdf/include/netsurf/plotters.h

/*
 * Copyright 2004 James Bursa <bursa@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Target independent plotting interface.
 */

#ifndef _NETSURF_PLOTTERS_H_
#define _NETSURF_PLOTTERS_H_

#include <stdbool.h>
#include <stdio.h>

#include "netsurf/plot_style.h"

struct bitmap;
struct rect;
struct plotter_table;

typedef unsigned long bitmap_flags_t;
#define BITMAPF_NONE 0
#define BITMAPF_REPEAT_X 1
#define BITMAPF_REPEAT_Y 2

enum path_command {
	PLOTTER_PATH_MOVE,
	PLOTTER_PATH_CLOSE,
	PLOTTER_PATH_LINE,
	PLOTTER_PATH_BEZIER,
};

/**
 * Redraw context
 */
struct redraw_context {
	/**
	 * Redraw to show interactive features.
	 *
	 * Active features include selections etc.
	 *
	 * \note Should be off for printing.
	 */
	bool interactive;

	/**
	 * Render background images.
	 *
	 * \note May want it off for printing.
	 */
	bool background_images;

	/**
	 * Current plot operation table
	 *
	 * \warning must be assigned before use.
	 */
	const struct plotter_table *plot;

	/**
	 * Private context.
	 *
	 * Private context allows callers to pass context through to
	 *  plot operations without using a global.
	 */
	void *priv;
};


/**
 * Plotter operations table.
 *
 * Coordinates are from top left of canvas and (0,0) is the top left grid
 * denomination. If a "fill" is drawn from (0,0) to (4,3), the result is:
 *
 *     0 1 2 3 4 5
 *    +-+-+-+-+-+-
 *  0 |#|#|#|#| |
 *    +-+-+-+-+-+-
 *  1 |#|#|#|#| |
 *    +-+-+-+-+-+-
 *  2 |#|#|#|#| |
 *    +-+-+-+-+-+-
 *  3 | | | | | |
 *
 */
struct plotter_table {
	/**
	 * \brief Sets a clip rectangle for subsequent plot operations.
	 *
	 * \param ctx The current redraw context.
	 * \param clip The rectangle to limit all subsequent plot
	 *              operations within.
	 * \return NSERROR_OK on success else error code.
	 */
	nserror (*clip)(
			const struct redraw_context *ctx,
			const struct rect *clip);

	/**
	 * Plots an arc
	 *
	 * plot an arc segment around (x,y), anticlockwise from angle1
	 *  to angle2. Angles are measured anticlockwise from
	 *  horizontal, in degrees.
	 *
	 * \param ctx The current redraw context.
	 * \param pstyle Style controlling the arc plot.
	 * \param x The x coordinate of the arc.
	 * \param y The y coordinate of the arc.
	 * \param radius The radius of the arc.
	 * \param angle1 The start angle of the arc.
	 * \param angle2 The finish angle of the arc.
	 * \return NSERROR_OK on success else error code.
	 */
	nserror (*arc)(
			const struct redraw_context *ctx,
			const plot_style_t *pstyle,
			int x,
			int y,
			int radius,
			int angle1,
			int angle2);

	/**
	 * Plots a circle
	 *
	 * Plot a circle centered on (x,y), which is optionally filled.
	 *
	 * \param ctx The current redraw context.
	 * \param pstyle Style controlling the circle plot.
	 * \param x The x coordinate of the circle.
	 * \param y The y coordinate of the circle.
	 * \param radius The radius of the circle.
	 * \return NSERROR_OK on success else error code.
	 */
	nserror (*disc)(
			const struct redraw_context *ctx,
			const plot_style_t *pstyle,
			int x,
			int y,
			int radius);

	/**
	 * Plots a line
	 *
	 * plot a line from (x0,y0) to (x1,y1). Coordinates are at
	 *  centre of line width/thickness.
	 *
	 * \param ctx The current redraw context.
	 * \param pstyle Style controlling the line plot.
	 * \param line A rectangle defining the line to be drawn
	 * \return NSERROR_OK on success else error code.
	 */
	nserror (*line)(
			const struct redraw_context *ctx,
			const plot_style_t *pstyle,
			const struct rect *line);

	/**
	 * Plots a rectangle.
	 *
	 * The rectangle can be filled an outline or both controlled
	 *  by the plot style The line can be solid, dotted or
	 *  dashed. Top left corner at (x0,y0) and rectangle has given
	 *  width and height.
	 *
	 * \param ctx The current redraw context.
	 * \param pstyle Style controlling the rectangle plot.
	 * \param rect A rectangle defining the line to be drawn
	 * \return NSERROR_OK on success else error code.
	 */
	nserror (*rectangle)(
			const struct redraw_context *ctx,
			const plot_style_t *pstyle,
			const struct rect *rectangle);

	/**
	 * Plot a polygon
	 *
	 * Plots a filled polygon with straight lines between
	 * points. The lines around the edge of the ploygon are not
	 * plotted. The polygon is filled with the non-zero winding
	 * rule.
	 *
	 * \param ctx The current redraw context.
	 * \param pstyle Style controlling the polygon plot.
	 * \param p verticies of polygon
	 * \param n number of verticies.
	 * \return NSERROR_OK on success else error code.
	 */
	nserror (*polygon)(
			const struct redraw_context *ctx,
			const plot_style_t *pstyle,
			const int *p,
			unsigned int n);

	/**
	 * Plots a path.
	 *
	 * Path plot consisting of cubic Bezier curves. Line and fill colour is
	 *  controlled by the plot style.
	 *
	 * \param ctx The current redraw context.
	 * \param pstyle Style controlling the path plot.
	 * \param p elements of path
	 * \param n nunber of elements on path
	 * \param transform A transform to apply to the path.
	 * \return NSERROR_OK on success else error code.
	 */
	nserror (*path)(
			const struct redraw_context *ctx,
			const plot_style_t *pstyle,
			const float *p,
			unsigned int n,
			const float transform[6]);

	/**
	 * Plot a bitmap
	 *
	 * Tiled plot of a bitmap image. (x,y) gives the top left
	 * coordinate of an explicitly placed tile. From this tile the
	 * image can repeat in all four directions -- up, down, left
	 * and right -- to the extents given by the current clip
	 * rectangle.
	 *
	 * The bitmap_flags say whether to tile in the x and y
	 * directions. If not tiling in x or y directions, the single
	 * image is plotted. The width and height give the dimensions
	 * the image is to be scaled to.
	 *
	 * \param ctx The current redraw context.
	 * \param bitmap The bitmap to plot
	 * \param x The x coordinate to plot the bitmap
	 * \param y The y coordiante to plot the bitmap
	 * \param width The width of area to plot the bitmap into
	 * \param height The height of area to plot the bitmap into
	 * \param bg the background colour to alpha blend into
	 * \param flags the flags controlling the type of plot operation
	 * \return NSERROR_OK on success else error code.
	 */
	nserror (*bitmap)(
			const struct redraw_context *ctx,
			struct bitmap *bitmap,
			int x,
			int y,
			int width,
			int height,
			colour bg,
			bitmap_flags_t flags);

	/**
	 * Text plotting.
	 *
	 * \param ctx The current redraw context.
	 * \param fstyle plot style for this text
	 * \param x x coordinate
	 * \param y y coordinate
	 * \param text UTF-8 string to plot
	 * \param length length of string, in bytes
	 * \return NSERROR_OK on success else error code.
	 */
	nserror (*text)(
			const struct redraw_context *ctx,
			const plot_font_style_t *fstyle,
			int x,
			int y,
			const char *text,
			size_t length);

	/**
	 * Start of a group of objects.
	 *
	 * optional, may be NULL. Used when plotter implements export
	 *  to a vector graphics file format.
	 *
	 * \param ctx The current redraw context.
	 * \return NSERROR_OK on success else error code.
	 */
	nserror (*group_start)(
			const struct redraw_context *ctx,
			const char *name);

	/**
	 * End of the most recently started group.
	 *
	 * optional, may be NULL
	 *
	 * \param ctx The current redraw context.
	 * \return NSERROR_OK on success else error code.
	 */
	nserror (*group_end)(
			const struct redraw_context *ctx);

	/**
	 * Only used internally by the knockout code. Must be NULL in
	 * any front end display plotters or export plotters.
	 *
	 * \param ctx The current redraw context.
	 * \return NSERROR_OK on success else error code.
	 */
	nserror (*flush)(
			const struct redraw_context *ctx);

	/* flags */
	/**
	 * flag to enable knockout rendering.
	 *
	 * Optimisation particularly for unaccelerated screen
	 *  redraw. It tries to avoid plotting to the same area more
	 *  than once. See desktop/knockout.c
	 */
	bool option_knockout;
};

#endif







netsurf-vince/pdf/include/netsurf/search.h

/*
 * Copyright 2014 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 *
 * Interface to platform-specific search operations.
 */

#ifndef _NETSURF_SEARCH_H_
#define _NETSURF_SEARCH_H_

/**
 * function table for page text search.
 */
struct gui_search_table {
	/**
	 * Change the displayed search status.
	 *
	 * \param found search pattern matched in text
	 * \param p gui private data pointer provided with search callbacks
	 */
	void (*status)(bool found, void *p);

	/**
	 * display hourglass while searching.
	 *
	 * \param active start/stop indicator
	 * \param p gui private data pointer provided with search callbacks
	 */
	void (*hourglass)(bool active, void *p);

	/**
	 * add search string to recent searches list
	 * front has full liberty how to implement the bare notification;
	 * core gives no guarantee of the integrity of the string
	 *
	 * \param string search pattern
	 * \param p gui private data pointer provided with search callbacks
	 */
	void (*add_recent)(const char *string, void *p);

	/**
	 * activate search forwards button in gui
	 *
	 * \param active activate/inactivate
	 * \param p gui private data pointer provided with search callbacks
	 */
	void (*forward_state)(bool active, void *p);

	/**
	 * activate search back button in gui
	 *
	 * \param active activate/inactivate
	 * \param p gui private data pointer provided with search callbacks
	 */
	void (*back_state)(bool active, void *p);
};

#endif







netsurf-vince/pdf/include/netsurf/ssl_certs.h

/*
 * Copyright 2019 Daniel Silverstone <dsilvers@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 *
 * SSL related types and values
 */

#ifndef NETSURF_SSL_CERTS_H_
#define NETSURF_SSL_CERTS_H_

struct nsurl;

/**
 * ssl certificate error status
 *
 * Do not reorder / remove entries because these may be persisted to the disk
 * cache as simple ints.
 */
typedef enum {
	SSL_CERT_ERR_OK,	/**< Nothing wrong with this certificate */
	SSL_CERT_ERR_UNKNOWN,	/**< Unknown error */
	SSL_CERT_ERR_BAD_ISSUER, /**< Bad issuer */
	SSL_CERT_ERR_BAD_SIG,	/**< Bad signature on this certificate */
	SSL_CERT_ERR_TOO_YOUNG,	/**< This certificate is not yet valid */
	SSL_CERT_ERR_TOO_OLD,	/**< This certificate is no longer valid */
	SSL_CERT_ERR_SELF_SIGNED, /**< This certificate (or the chain) is self signed */
	SSL_CERT_ERR_CHAIN_SELF_SIGNED, /**< This certificate chain is self signed */
	SSL_CERT_ERR_REVOKED,	/**< This certificate has been revoked */
	SSL_CERT_ERR_HOSTNAME_MISMATCH, /**< This certificate host did not match the server */
	SSL_CERT_ERR_CERT_MISSING, /**< This certificate was missing from the chain, its data is useless */
} ssl_cert_err;

/** Always the max known ssl certificate error type */
#define SSL_CERT_ERR_MAX_KNOWN SSL_CERT_ERR_HOSTNAME_MISMATCH

/** maximum number of X509 certificates in chain for TLS connection */
#define MAX_CERT_DEPTH 10

/**
 * X509 certificate chain
 */
struct cert_chain {
	/**
	 * the number of certificates in the chain
	 * */
	size_t depth;
	struct {
		/**
		 * Whatever is wrong with this certificate
		 */
		ssl_cert_err err;

		/**
		 * data in Distinguished Encoding Rules (DER) format
		 */
		uint8_t *der;

		/**
		 * DER length
		 */
		size_t der_length;
	} certs[MAX_CERT_DEPTH];
};

/**
 * create new certificate chain
 *
 * \param dpth the depth to set in the new chain.
 * \param chain_out A pointer to recive the new chain.
 * \return NSERROR_OK on success or NSERROR_NOMEM on memory exhaustion
 */
nserror cert_chain_alloc(size_t depth, struct cert_chain **chain_out);

/**
 * duplicate a certificate chain into an existing chain
 *
 * \param src The certificate chain to copy from
 * \param dst The chain to overwrite with a copy of src
 * \return NSERROR_OK on success or NSERROR_NOMEM on memory exhaustion
 *
 * NOTE: if this returns NSERROR_NOMEM then the destination chain will have
 * some amount of content and should be cleaned up with cert_chain_free.
 */
nserror cert_chain_dup_into(const struct cert_chain *src, struct cert_chain *dst);

/**
 * duplicate a certificate chain
 *
 * \param src The certificate chain to copy from
 * \param dst_out A pointer to recive the duplicated chain
 * \return NSERROR_OK on success or NSERROR_NOMEM on memory exhaustion
 */
nserror cert_chain_dup(const struct cert_chain *src, struct cert_chain **dst_out);

/**
 * create a certificate chain from a fetch query string
 *
 * \param url The url to convert the query from
 * \param dst_out A pointer to recive the duplicated chain
 * \return NSERROR_OK on success or NSERROR_NOMEM on memory exhaustion
 */
nserror cert_chain_from_query(struct nsurl *url, struct cert_chain **chain_out);

/**
 * create a fetch query string from a certificate chain
 *
 *
 * \return NSERROR_OK on success or NSERROR_NOMEM on memory exhaustion
 */
nserror cert_chain_to_query(struct cert_chain *chain, struct nsurl **url_out);

/**
 * free a certificate chain
 *
 * \param chain The certificate chain to free
 * \return NSERROR_OK on success
 */
nserror cert_chain_free(struct cert_chain *chain);

/**
 * total number of data bytes in a chain
 *
 * \param chain The chain to size
 * \return the number of bytes used by the chain
 */
size_t cert_chain_size(const struct cert_chain *chain);

#endif /* NETSURF_SSL_CERTS_H_ */







netsurf-vince/pdf/include/netsurf/types.h

/*
 * Copyright 2017 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 *
 * NetSurf types.
 *
 * These are convenience types used throughout the browser.
 */

#ifndef NETSURF_TYPES_H
#define NETSURF_TYPES_H

#include <stdint.h>

/**
 * Colour type: XBGR
 */
typedef uint32_t colour;

/**
 * Rectangle coordinates
 */
typedef struct rect {
	int x0, y0; /**< Top left */
	int x1, y1; /**< Bottom right */
} rect;

#endif







netsurf-vince/pdf/include/netsurf/url_db.h

/*
 * Copyright 2006 John M Bell <jmb202@ecs.soton.ac.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Unified URL information database public interface
 */

#ifndef _NETSURF_URL_DB_H_
#define _NETSURF_URL_DB_H_

#include <stdbool.h>
#include <time.h>

#include "utils/errors.h"
#include "netsurf/content_type.h"

struct nsurl;
struct bitmap;

struct url_data {
	const char *title; /**< Resource title */
	unsigned int visits; /**< Visit count */
	time_t last_visit; /**< Last visit time */
	content_type type; /**< Type of resource */
};


/**
 * Import an URL database from file, replacing any existing database
 *
 * \param filename Name of file containing data
 */
nserror urldb_load(const char *filename);


/**
 * Export the current database to file
 *
 * \param filename Name of file to export to
 */
nserror urldb_save(const char *filename);


/**
 * Iterate over entries in the database which match the given prefix
 *
 * \param prefix Prefix to match
 * \param callback Callback function
 */
void urldb_iterate_partial(const char *prefix, bool (*callback)(struct nsurl *url, const struct url_data *data));


/**
 * Iterate over all entries in database
 *
 * \param callback Function to callback for each entry
 */
void urldb_iterate_entries(bool (*callback)(struct nsurl *url,	const struct url_data *data));


/**
 * Find data for an URL.
 *
 * \param url Absolute URL to look for
 * \return Pointer to result struct, or NULL
 */
const struct url_data *urldb_get_url_data(struct nsurl *url);


/**
 * Set certificate verification permissions
 *
 * \param url URL to consider
 * \param permit Set to true to allow invalid certificates
 */
void urldb_set_cert_permissions(struct nsurl *url, bool permit);


/**
 * Dump URL database to stderr
 */
void urldb_dump(void);

#endif







netsurf-vince/pdf/include/netsurf/utf8.h

/*
 * Copyright 2014 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 *
 * Interface to platform-specific utf8 operations.
 */

#ifndef _NETSURF_UTF8_H_
#define _NETSURF_UTF8_H_

/**
 * User interface utf8 characterset conversion routines.
 */
struct gui_utf8_table {
	/**
	 * Convert a UTF-8 encoded string into the system local encoding
	 *
	 * \param string The string to convert
	 * \param len The length (in bytes) of the string, or 0
	 * \param result Pointer to location in which to store result
	 * \return An nserror code
	 */
	nserror (*utf8_to_local)(const char *string, size_t len, char **result);

	/**
	 * Convert a string encoded in the system local encoding to UTF-8
	 *
	 * \param string The string to convert
	 * \param len The length (in bytes) of the string, or 0
	 * \param result Pointer to location in which to store result
	 * \return An nserror code
	 */
	nserror (*local_to_utf8)(const char *string, size_t len, char **result);
};

#endif







netsurf-vince/pdf/include/netsurf/window.h

/*
 * Copyright 2014 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 *
 * Interface to platform-specific graphical user interface window
 * operations.
 */

#ifndef NETSURF_WINDOW_H
#define NETSURF_WINDOW_H

#include "netsurf/console.h"

struct browser_window;
struct form_control;
struct rect;
struct hlcache_handle;
struct nsurl;

enum gui_pointer_shape;

typedef enum gui_save_type {
	GUI_SAVE_SOURCE,
	GUI_SAVE_DRAW,
	GUI_SAVE_PDF,
	GUI_SAVE_TEXT,
	GUI_SAVE_COMPLETE,
	GUI_SAVE_OBJECT_ORIG,
	GUI_SAVE_OBJECT_NATIVE,
	GUI_SAVE_LINK_URI,
	GUI_SAVE_LINK_URL,
	GUI_SAVE_LINK_TEXT,
	GUI_SAVE_HOTLIST_EXPORT_HTML,
	GUI_SAVE_HISTORY_EXPORT_HTML,
	GUI_SAVE_TEXT_SELECTION,
	GUI_SAVE_CLIPBOARD_CONTENTS
} gui_save_type;

typedef enum {
	GDRAGGING_NONE,
	GDRAGGING_SCROLLBAR,
	GDRAGGING_SELECTION,
	GDRAGGING_OTHER
} gui_drag_type;

/**
 * Window creation control flags.
 */
typedef enum {
	GW_CREATE_NONE = 0, /**< New window */
	GW_CREATE_CLONE = (1 << 0), /**< Clone existing window */
	GW_CREATE_TAB = (1 << 1), /**< Create tab in same window as existing */
	GW_CREATE_FOREGROUND = (1 << 2), /**< Request this window/tab is foregrounded */
	GW_CREATE_FOCUS_LOCATION = (1 << 3) , /** Request this window/tab focusses the URL input */
} gui_window_create_flags;

/**
 * Window events
 *
 * these are events delivered to a gui window which have no additional
 * parameters and hence do not require separate callbacks.
 */
enum gui_window_event {
	/**
	 * An empty event should never occur
	 */
	GW_EVENT_NONE = 0,

	/**
	 * Update the extent of the inside of a browser window to that of the
	 * current content.
	 *
	 * @todo this is used to update scroll bars does it need
	 * renaming? some frontends (windows) do not even implement it.
	 */
	GW_EVENT_UPDATE_EXTENT,

	/**
	 * Remove the caret, if present.
	 */
	GW_EVENT_REMOVE_CARET,

	/**
	 * start the navigation throbber.
	 */
	GW_EVENT_START_THROBBER,

	/**
	 * stop the navigation throbber.
	 */
	GW_EVENT_STOP_THROBBER,

	/**
	 * Starts drag scrolling of a browser window
	 */
	GW_EVENT_SCROLL_START,

	/**
	 * Called when the gui_window has new content.
	 */
	GW_EVENT_NEW_CONTENT,

	/**
	 * selection started
	 */
	GW_EVENT_START_SELECTION,

	/**
	 * Page status has changed and so the padlock should be
	 * updated.
	 */
	GW_EVENT_PAGE_INFO_CHANGE,
};

/**
 * Graphical user interface window function table.
 *
 * function table implementing window operations
 */
struct gui_window_table {

	/* Mandatory entries */

	/**
	 * Create and open a gui window for a browsing context.
	 *
	 * The implementing front end must create a context suitable
	 *  for it to display a window referred to as the "gui window".
	 *
	 * The frontend will be expected to request the core redraw
	 *  areas of the gui window which have become invalidated
	 *  either from toolkit expose events or as a result of a
	 *  invalidate() call.
	 *
	 * Most core operations used by the frontend concerning browser
	 *  windows require passing the browser window context therefor
	 *  the gui window must include a reference to the browser
	 *  window passed here.
	 *
	 * If GW_CREATE_CLONE flag is set existing is non-NULL.
	 *
	 * \param bw The core browsing context associated with the gui window
	 * \param existing An existing gui_window, may be NULL.
	 * \param flags flags to control the gui window creation.
	 * \return gui window, or NULL on error.
	 */
	struct gui_window *(*create)(struct browser_window *bw,
			struct gui_window *existing,
			gui_window_create_flags flags);


	/**
	 * Destroy previously created gui window
	 *
	 * \param gw The gui window to destroy.
	 */
	void (*destroy)(struct gui_window *gw);


	/**
	 * Invalidate an area of a window.
	 *
	 * The specified area of the window should now be considered
	 *  out of date. If the area is NULL the entire window must be
	 *  invalidated. It is expected that the windowing system will
	 *  then subsequently cause redraw/expose operations as
	 *  necessary.
	 *
	 * \note the frontend should not attempt to actually start the
	 *  redraw operations as a result of this callback because the
	 *  core redraw functions may already be threaded.
	 *
	 * \param gw The gui window to invalidate.
	 * \param rect area to redraw or NULL for the entire window area
	 * \return NSERROR_OK on success or appropriate error code
	 */
	nserror (*invalidate)(struct gui_window *gw, const struct rect *rect);


	/**
	 * Get the scroll position of a browser window.
	 *
	 * \param gw The gui window to obtain the scroll position from.
	 * \param sx receives x ordinate of point at top-left of window
	 * \param sy receives y ordinate of point at top-left of window
	 * \return true iff successful
	 */
	bool (*get_scroll)(struct gui_window *gw, int *sx, int *sy);


	/**
	 * Set the scroll position of a browser window.
	 *
	 * scrolls the viewport to ensure the specified rectangle of
	 *   the content is shown.
	 * If the rectangle is of zero size i.e. x0 == x1 and y0 == y1
	 *   the contents will be scrolled so the specified point in the
	 *   content is at the top of the viewport.
	 * If the size of the rectangle is non zero the frontend may
	 *   add padding or centre the defined area or it may simply
	 *   align as in the zero size rectangle
	 *
	 * \param gw The gui window to scroll.
	 * \param rect The rectangle to ensure is shown.
	 * \return NSERROR_OK on success or appropriate error code.
	 */
	nserror (*set_scroll)(struct gui_window *gw, const struct rect *rect);


	/**
	 * Find the current dimensions of a browser window's content area.
	 *
	 * This is used to determine the actual available drawing size
	 * in pixels. This allows contents that can be dynamically
	 * reformatted, such as HTML, to better use the available
	 * space.
	 *
	 * \param gw The gui window to measure content area of.
	 * \param width receives width of window
	 * \param height receives height of window
	 * \return NSERROR_OK on success and width and height updated
	 *          else error code.
	 */
	nserror (*get_dimensions)(struct gui_window *gw, int *width, int *height);


	/**
	 * Miscellaneous event occurred for a window
	 *
	 * This is used to inform the frontend of window events which
	 *   require no additional parameters.
	 *
	 * \param gw The gui window the event occurred for
	 * \param event Which event has occurred.
	 * \return NSERROR_OK if the event was processed else error code.
	 */
	nserror (*event)(struct gui_window *gw, enum gui_window_event event);

	/* Optional entries */

	/**
	 * Set the title of a window.
	 *
	 * \param gw The gui window to set title of.
	 * \param title new window title
	 */
	void (*set_title)(struct gui_window *gw, const char *title);

	/**
	 * Set the navigation url.
	 *
	 * \param gw window to update.
	 * \param url The url to use as icon.
	 */
	nserror (*set_url)(struct gui_window *gw, struct nsurl *url);

	/**
	 * Set a favicon for a gui window.
	 *
	 * \param gw window to update.
	 * \param icon handle to object to use as icon.
	 */
	void (*set_icon)(struct gui_window *gw, struct hlcache_handle *icon);

	/**
	 * Set the status bar message of a browser window.
	 *
	 * \param g gui_window to update
	 * \param text new status text
	 */
	void (*set_status)(struct gui_window *g, const char *text);

	/**
	 * Change mouse pointer shape
	 *
	 * \param g The gui window to change pointer shape in.
	 * \param shape The new shape to change to.
	 */
	void (*set_pointer)(struct gui_window *g, enum gui_pointer_shape shape);

	/**
	 * Place the caret in a browser window.
	 *
	 * \param  g	   window with caret
	 * \param  x	   coordinates of caret
	 * \param  y	   coordinates of caret
	 * \param  height  height of caret
	 * \param  clip	   clip rectangle, or NULL if none
	 */
	void (*place_caret)(struct gui_window *g, int x, int y, int height, const struct rect *clip);

	/**
	 * start a drag operation within a window
	 *
	 * \param g window to start drag from.
	 * \param type Type of drag to start
	 * \param rect Confining rectangle of drag operation.
	 * \return true if drag started else false.
	 */
	bool (*drag_start)(struct gui_window *g, gui_drag_type type, const struct rect *rect);

	/**
	 * save link operation
	 *
	 * \param g window to save link from.
	 * \param url The link url.
	 * \param title The title of the link.
	 * \return NSERROR_OK on success else appropriate error code.
	 */
	nserror (*save_link)(struct gui_window *g, struct nsurl *url, const char *title);

	/**
	 * create a form select menu
	 *
	 * \param gw The gui window to open select menu form gadget in.
	 * \param control The form control gadget handle.
	 */
	void (*create_form_select_menu)(struct gui_window *gw, struct form_control *control);

	/**
	 * Called when file chooser gadget is activated
	 *
	 * \param gw The gui window to open file chooser in.
	 * \param hl The content of the object.
	 * \param gadget The form control gadget handle.
	 */
	void (*file_gadget_open)(struct gui_window *gw, struct hlcache_handle *hl, struct form_control *gadget);

	/**
	 * object dragged to window
	 *
	 * \param gw The gui window to save dragged object of.
	 * \param c The content of the object.
	 * \param type the type of save.
	 */
	void (*drag_save_object)(struct gui_window *gw, struct hlcache_handle *c, gui_save_type type);

	/**
	 * drag selection save
	 *
	 * \param gw The gui window to save dragged selection of.
	 * \param selection The selection to save.
	 */
	void (*drag_save_selection)(struct gui_window *gw, const char *selection);

	/**
	 * console logging happening.
	 *
	 * See \ref browser_window_console_log
	 *
	 * \param gw The gui window receiving the logging.
	 * \param src The source of the logging message
	 * \param msg The text of the logging message
	 * \param msglen The length of the text of the logging message
	 * \param flags Flags associated with the logging.
	 */
	void (*console_log)(struct gui_window *gw,
			    browser_window_console_source src,
			    const char *msg,
			    size_t msglen,
			    browser_window_console_flags flags);
};

#endif







netsurf-vince/pdf/resources/FatMessages

#
# Messages for NetSurf
#
# Description
# -----------
#
# This file contains lines of colon separated key-value pairs in the format:
#
# Key:Value
#
# Blank lines and lines starting with a # character are treated as comments and
#  ignored.
#
# Contents of Key _must_ be representable in the US-ASCII character set and
#  should not be modified for translation purposes.
#
# Values must be UTF-8 encoded strings. When these strings are displayed in
#  NetSurf's user interface, they are converted to the system's local character
#  set. As a result of this conversion process, unrepresentable characters are
#  stripped from the displayed string.
#
# This file gets processed by utils/split-messages.pl at build-time, which gets
#  told the language and the platform.  It then emits only messages that are
#  in the right language, and are either in the specific platform or 'all'.
#
# The split-messages tool requires keys for all languages to be
#  grouped together but language order is not important. If a key for a
#  specific language is omitted the default language value will be used
#  instead (currently en)
#
# If you find something tagged 'all', but it is only relevant to a specific
#  front end, please change it.  Currently, we have:
#   'all', 'ro', 'gtk', 'ami', 'beos'
#

# Globals
# =======
#
en.all.NetSurf:NetSurf
zh_CN.all.NetSurf:NetSurf

en.all.NetSurfCopyright:© 2003-2020 The NetSurf Developers
de.all.NetSurfCopyright:© 2003-2020 die NetSurf Entwickler
nl.all.NetSurfCopyright:© 2003-2020 De NetSurf-ontwikkelaars
it.all.NetSurfCopyright:© 2003-2020 A cura degli sviluppatori di NetSurf
zh_CN.all.NetSurfCopyright:©2003-2020 NetSurf 开发人员


# General
# =======
#
# Some general purpose words and phrases
#
en.all.Yes:Yes
de.all.Yes:Ja
fr.all.Yes:Oui
it.all.Yes:Si
nl.all.Yes:Ja
zh_CN.all.Yes:是

en.all.No:No
de.all.No:Nein
fr.all.No:Non
it.all.No:No
nl.all.No:Nee
zh_CN.all.No:否

en.all.Replace:Replace file
de.all.Replace:Überschreiben
fr.all.Replace:Remplacer le fichier
it.all.Replace:Sostituisci il file
nl.all.Replace:Vervang bestand
zh_CN.all.Replace:替换文件

en.all.DontReplace:Don't replace
de.all.DontReplace:Abbrechen
fr.all.DontReplace:Ne pas remplacer le fichier
it.all.DontReplace:Non sostituire
nl.all.DontReplace:Annuleer bewaaractie
zh_CN.all.DontReplace:不要替换

en.all.Remove:Remove address
de.all.Remove:Adresse entfernen
fr.all.Remove:Enlever/retirer une adresse
it.all.Remove:Rimuovi indirizzo
nl.all.Remove:Verwijder adres
zh_CN.all.Remove:删除地址

en.all.DontRemove:Don't remove
de.all.DontRemove:Behalten
fr.all.DontRemove:Ne pas enlever/retirer
it.all.DontRemove:Non rimuovere
nl.all.DontRemove:Niet verwijderen
zh_CN.all.DontRemove:不要删除

en.all.obj:object
de.all.obj:Objekt
fr.all.obj:objet
it.all.obj:oggetto
nl.all.obj:object
zh_CN.all.obj:对象

en.all.objs:objects
de.all.objs:Objekte
fr.all.objs:objets
it.all.objs:oggetti
nl.all.objs:objecten
zh_CN.all.objs:对象

en.all.styl:stylesheet
de.all.styl:Formatvorlage
fr.all.styl:feuille de styles
it.all.styl:foglio di stile
nl.all.styl:stijlblad
zh_CN.all.styl:样式表

en.all.styls:stylesheets
de.all.styls:Formatvorlagen
fr.all.styls:feuilles de styles
it.all.styls:fogli di stile
nl.all.styls:stijlbladen
zh_CN.all.styls:样式表

en.all.OK:OK
de.all.OK:OK
fr.all.OK:OK
it.all.OK:OK
nl.all.OK:OK
zh_CN.all.OK:好的

en.all.Selecting:Selecting
de.all.Selecting:Auswählen
fr.all.Selecting:Sélection en cours
it.all.Selecting:Selezione
nl.all.Selecting:selecteren
zh_CN.all.Selecting:正在选择

en.all.FrameDrag:Resizing frames
de.all.FrameDrag:Frames ändern
fr.all.FrameDrag:Redimensionnement des cadres en cours
it.all.FrameDrag:Ridimensione dei frame
nl.all.FrameDrag:frames aan het aanpassen
zh_CN.all.FrameDrag:正在调整框架大小


# Units
# =====
#
# Decimal prefix
en.all.Bytes: B
de.all.Bytes: B
fr.all.Bytes: octets
it.all.Bytes: Byte
nl.all.Bytes: B
zh_CN.all.Bytes: B

en.all.kBytes: kB
de.all.kBytes: kB
fr.all.kBytes: Ko
it.all.kBytes: KB
nl.all.kBytes: KB
zh_CN.all.kBytes: kB

en.all.MBytes: MB
de.all.MBytes: MB
fr.all.MBytes: Mo
it.all.MBytes: MB
nl.all.MBytes: MB
zh_CN.all.MBytes: MB

en.all.GBytes: GB
de.all.GBytes: GB
fr.all.GBytes: Go
it.all.GBytes: GB
nl.all.GBytes: GB
zh_CN.all.GBytes: GB

# Binary prefix
en.all.KiBytes: KiB
zh_CN.all.KiBytes: KiB

en.all.MiBytes: MiB
zh_CN.all.MiBytes: MiB

en.all.GiBytes: GiB
zh_CN.all.GiBytes: GiB

en.all.TiBytes: TiB
zh_CN.all.TiBytes: TiB

en.all.PiBytes: PiB
zh_CN.all.PiBytes: PiB

en.all.EiBytes: EiB
zh_CN.all.EiBytes: EiB

# Content Forms
# =============
#
# This section contains tokens used by forms
#
en.all.Form_Submit:Submit
de.all.Form_Submit:Übertragen
fr.all.Form_Submit:Soumettre
it.all.Form_Submit:Invia
nl.all.Form_Submit:Versturen
zh_CN.all.Form_Submit:提交

en.all.Form_Reset:Reset
de.all.Form_Reset:Zurücksetzen
fr.all.Form_Reset:Effacer
it.all.Form_Reset:Resetta
nl.all.Form_Reset:Opnieuw
zh_CN.all.Form_Reset:重置

en.all.Form_None:
de.all.Form_None:
fr.all.Form_None:
it.all.Form_None:
nl.all.Form_None:
zh_CN.all.Form_None:空

en.all.Form_Many:(Many)
de.all.Form_Many:(Viele)
fr.all.Form_Many:(Plusieurs)
it.all.Form_Many:(Molti)
nl.all.Form_Many:(Veel)
zh_CN.all.Form_Many:（多个表）

en.all.Form_Drop:Drop file here
it.all.Form_Drop:Sposta il file qui
en.gtk.Form_Drop:Click to select file
fr.gtk.Form_Drop:Cliquer pour sélectionner fichier
it.gtk.Form_Drop:Clicca per selezionare il file
nl.gtk.Form_Drop:Klik om bestand te selecteren
en.ro.Form_Drop:Drop file here
fr.ro.Form_Drop:Déposer fichier ici
it.ro.Form_Drop:Sposta il file qui
en.ami.Form_Drop:Click or drop file here
fr.ami.Form_Drop:Cliquer ou déposer fichier ici]
it.ami.Form_Drop:Clicca o sposta il file qui
nl.ami.Form_Drop:Sleep bestand hierheen
en.beos.Form_Drop:Drop file here
fr.beos.Form_Drop:Drop file here
it.beos.Form_Drop:Sposta il file qui
nl.beos.Form_Drop:Sleep bestand hierheen
en.fb.Form_Drop:Click to select file
fr.fb.Form_Drop:Cliquer pour sélectionner fichier
it.fb.Form_Drop:Clicca per selezionare il file
nl.fb.Form_Drop:Klik om bestand te selecteren
en.osx.Form_Drop:Click to select file
fr.osx.Form_Drop:Cliquer pour sélectionner fichier
it.osx.Form_Drop:Clicca per selezionare il file
de.all.Form_Drop:Datei hier hinziehen
fr.all.Form_Drop:Déposer les fichiers ici
it.all.Form_Drop:Inserisci un file qui
nl.all.Form_Drop:Bestand hier plaatsen
zh_CN.all.Form_Drop:单击以选择文件

en.all.FormSelect:Click to choose a form item
de.all.FormSelect:Anklicken öffnet Auswahlmenü
fr.all.FormSelect:Cliquer pour choisir un item de formulaire
it.all.FormSelect:Clicca per scegliere un oggetto del form
nl.all.FormSelect:Klikken selecteert een formulieritem
zh_CN.all.FormSelect:单击以选择表单项

en.all.FormCheckbox:Click to check this option
de.all.FormCheckbox:Anklicken um die Option an/abzuschalten
fr.all.FormCheckbox:Cliquer pour cocher cette option
it.all.FormCheckbox:Clicca per scegliere questa opzione
nl.all.FormCheckbox:Klikken selecteert deze optie
zh_CN.all.FormCheckbox:单击以选中此选项

en.all.FormRadio:Click to choose this option
de.all.FormRadio:Anklicken wählt diese Option
fr.all.FormRadio:Cliquer pour choisir cette option
it.all.FormRadio:Clicca per selezionare questa opzione
nl.all.FormRadio:Klikken kiest deze optie
zh_CN.all.FormRadio:单击以选择此选项

en.all.FormSubmit:Send form to %s
de.all.FormSubmit:Daten übertragen an %s
fr.all.FormSubmit:Envoyer le formulaire à %s
it.all.FormSubmit:Invia il risultato del form a: %s
nl.all.FormSubmit:Informatie versturen naar %s
zh_CN.all.FormSubmit:发送表格到 %s

en.all.FormBadSubmit:Warning: form can not be submitted
de.all.FormBadSubmit:Achtung: Daten können nicht gesendet werden
fr.all.FormBadSubmit:Alerte : le formulaire n'a pas pu être envoyé
it.all.FormBadSubmit:Attenzione: Il form non può essere inviato
nl.all.FormBadSubmit:Waarschuwing: informatie kan niet verzonden worden
zh_CN.all.FormBadSubmit:警告：无法提交表格

en.all.FormButton:Warning: button can not be activated
de.all.FormButton:Achtung: Schaltknopf kann nicht aktiviert werden
fr.all.FormButton:Warning: Bouton ne peut être activé
it.all.FormButton:Attenzione: il pulsante non può essere attivato
nl.all.FormButton:Waarschuwing: knop kan niet geactiveerd worden
zh_CN.all.FormButton:警告：无法激活按钮

en.all.FormTextarea:Click to edit the text
de.all.FormTextarea:Anklicken zum Editieren
fr.all.FormTextarea:Cliquer pour éditer ce texte
it.all.FormTextarea:Clicca per editare il testo
nl.all.FormTextarea:Klikken om tekst te bewerken
zh_CN.all.FormTextarea:单击以编辑文本

en.all.FormTextbox:Click to edit this field
de.all.FormTextbox:Anklicken zum Bearbeiten des Feldes
fr.all.FormTextbox:Cliquer pour éditer ce champ
it.all.FormTextbox:Clicca per editare il campo di testo
nl.all.FormTextbox:Klikken om dit veld te bewerken
zh_CN.all.FormTextbox:单击以编辑此字段

en.all.FormReset:Reset form (not implemented)
de.all.FormReset:Zurücksetzen (nicht implementiert)
fr.all.FormReset:Effacer le formulaire (non implémenté)
it.all.FormReset:Resetta il form
nl.all.FormReset:Formulier opnieuw instellen (niet geïmplemented)
zh_CN.all.FormReset:重置表格（未实现）

en.all.FormFile:Drop a file here to upload it
de.all.FormFile:Zum Upload Datei hierhin ziehen und fallenlassen
fr.all.FormFile:Déposer un fichier ici pour le téléverser #Need review
it.all.FormFile:Inserisci un file da inviare qui
nl.all.FormFile:Het bestand hier plaatsen voor verzenden
zh_CN.all.FormFile:将文件拖放到在此处上传

en.all.SelectMenu:Select
de.all.SelectMenu:Auswahl
fr.all.SelectMenu:Sélectionner
it.all.SelectMenu:Seleziona
nl.all.SelectMenu:Selecteer
zh_CN.all.SelectMenu:选择


# Content titles
# ==============
#
en.all.BMPTitle:%s (BMP image %lux%lu pixels)
de.all.BMPTitle:%s (BMP Bild %lux%lu pixels)
fr.all.BMPTitle:%s (Image BMP %lux%lu pixels)
it.all.BMPTitle:%s (Immagine BMP %lux%lu pixel)
nl.all.BMPTitle:%s (BMP-afbeelding %lux%lu punten)
zh_CN.all.BMPTitle:%s（BMP 图像 ％lux％lu 像素）

en.all.GIFTitle:%s (GIF image %lux%lu pixels)
de.all.GIFTitle:%s (GIF Bild %lux%lu pixels)
fr.all.GIFTitle:%s (Image GIF %lux%lu pixels)
it.all.GIFTitle:%s (Immagine GIF %lux%lu pixel)
nl.all.GIFTitle:%s (GIF-afbeelding %lux%lu punten)
zh_CN.all.GIFTitle:%s（GIF 图像 ％lux％lu 像素）

en.all.ICOTitle:%s (ICO image %lux%lu pixels)
de.all.ICOTitle:%s (ICO Bild %lux%lu pixels)
fr.all.ICOTitle:%s (Image BMP %lux%lu pixels)
it.all.ICOTitle:%s (Immagine ICO %lux%lu pixel)
nl.all.ICOTitle:%s (ICO-afbeelding %lux%lu punten)
zh_CN.all.ICOTitle:%s（ICO 图像 ％lux％lu 像素）

en.all.JPEGTitle:%s (JPEG image %lux%lu pixels)
de.all.JPEGTitle:%s (JPEG Bild %lux%lu pixels)
fr.all.JPEGTitle:%s (Image JPEG %lux%lu pixels)
it.all.JPEGTitle:%s (Immagine JPEG %lux%lu pixel)
nl.all.JPEGTitle:%s (JPEG-afbeelding %lux%lu punten)
zh_CN.all.JPEGTitle:%s（JPEG 图像 ％lux％lu 像素）

en.all.PNGTitle:%s (PNG image %lux%lu pixels)
de.all.PNGTitle:%s (PNG Bild %lux%lu pixels)
fr.all.PNGTitle:%s (Image PNG %lux%lu pixels)
it.all.PNGTitle:%s (Immagine PNG %lux%lu pixel)
nl.all.PNGTitle:%s (PNG-afbeelding %lux%lu punten)
zh_CN.all.PNGTitle:%s（PNG 图像 ％lux％lu 像素）

en.all.SpriteTitle:%s (Sprite image %lux%lu pixels)
de.all.SpriteTitle:%s (Sprite Bild %lux%lu pixels)
fr.all.SpriteTitle:%s (Image Sprite %lux%lu pixels)
it.all.SpriteTitle:%s (Immagine Sprite %lux%lu pixel)
nl.all.SpriteTitle:%s (Sprite-afbeelding %lux%lu punten)
zh_CN.all.SpriteTitle:%s（Sprite 图像 ％lux％lu 像素）

en.all.WebPTitle:%s (WebP image %lux%lu pixels)
de.all.WebPTitle:%s (WebP Bild %lux%lu pixels)
fr.all.WebPTitle:%s (Image WebP %lux%lu pixels)
it.all.WebPTitle:%s (Immagine WebP %lux%lu pixel)
nl.all.WebPTitle:%s (WebP-afbeelding %lux%lu punten)
zh_CN.all.WebPTitle:%s（WebP 图像 ％lux％lu 像素）

en.ro.ArtWorksTitle:%s (ArtWorks image %lux%lu pixels)
de.ro.ArtWorksTitle:%s (ArtWorks Bild %lux%lu pixels)
fr.ro.ArtWorksTitle:%s (Image ArtWorks %lux%lu pixels)
it.ro.ArtWorksTitle:%s (Immagine ArtWorks %lux%lu pixel)
nl.ro.ArtWorksTitle:%s (ArtWorks-afbeelding %lux%lu punten)
zh_CN.ro.ArtWorksTitle:%s（Artworks 图像 ％lux％lu 像素）

en.ro.DrawTitle:%s (Draw image %lux%lu pixels)
de.ro.DrawTitle:%s (Draw Bild %lux%lu pixels)
fr.ro.DrawTitle:%s (Image Draw %lux%lu pixels)
it.ro.DrawTitle:%s (Immagine Draw %lux%lu pixel)
nl.ro.DrawTitle:%s (Draw-afbeelding %lux%lu punten)
zh_CN.ro.DrawTitle:%s（Draw 图像 ％lux％lu 像素）

en.ami.DataTypesTitle:%s (%s image %lux%lu pixels)
de.ami.DataTypesTitle:%s (%s Bild %lux%lu pixels)
fr.ami.DataTypesTitle:%s (Image %s %lux%lu pixels)
it.ami.DataTypesTitle:%s (Immagine %s %lux%lu pixel)
nl.ami.DataTypesTitle:%s (%s afbeelding %lux%lu punten)
zh_CN.ami.DataTypesTitle:%s（%s 图像 ％lux％lu 像素）


# HTML page character encoding source
# ===================================
#
en.all.Encoding0:from HTTP headers
de.all.Encoding0:aus HTTP Kopfzeilen
fr.all.Encoding0:dans les en-têtes HTTP
it.all.Encoding0:da intestazioni HTTP
nl.all.Encoding0:van HTTP-koppen
zh_CN.all.Encoding0:从 HTTP 报头

en.all.Encoding1:detected
de.all.Encoding1:ermittelt
fr.all.Encoding1:détecté
it.all.Encoding1:rilevato
nl.all.Encoding1:gedetecteerd
zh_CN.all.Encoding1:检测到

en.all.Encoding2:from <meta>
de.all.Encoding2:aus <meta>
fr.all.Encoding2:de <meta>
it.all.Encoding2:da <meta>
nl.all.Encoding2:van <meta>
zh_CN.all.Encoding2:从 <meta>

en.all.EncodingUnk:Unknown
de.all.EncodingUnk:Unbekannt
fr.all.EncodingUnk:Inconnu
it.all.EncodingUnk:Sconosciuto
nl.all.EncodingUnk:Onbekend
zh_CN.all.EncodingUnk:未知编码


# Fetching errors
# ===============
#
# Error displayed as an HTML page
#
# This section contains error and warning messages which
# are displayed to the user.
#
en.all.Not2xx:Server returned an error
de.all.Not2xx:Server meldet Fehler zurück
fr.all.Not2xx:Le serveur a renvoyé une erreur
it.all.Not2xx:Il server ha riportato un errore
nl.all.Not2xx:Server meldt een fout
zh_CN.all.Not2xx:服务器返回错误

en.all.InvalidURL:The address <em>%s</em> could not be understood.
de.all.InvalidURL:Die Adresse <em>%s</em> konnte nicht ausgewertet werden.
fr.all.InvalidURL:L'adresse <em>%s</em> est incomprise.
it.all.InvalidURL:L'indirizzo <em>%s</em> non è stato riconosciuto.
nl.all.InvalidURL:Het adres <em>%s</em> klopt niet.
zh_CN.all.InvalidURL:无法理解地址 <em>%s</em>。


# HTML error page
# ===============
#
en.all.ErrorPage:<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01//EN" "http://www.w3.org/TR/html4/strict.dtd"><html><head><meta http-equiv="Content-Type" content="text/html; charset=UTF-8"><title>Page error</title></head><body><h1>Sorry, NetSurf was unable to display this page</h1><p><strong>%s</strong></p></body></html>
de.all.ErrorPage:<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01//EN" "http://www.w3.org/TR/html4/strict.dtd"><html><head><meta http-equiv="Content-Type" content="text/html; charset=UTF-8"><title>Seitenfehler</title></head><body><h1>NetSurf konnte diese Seite leider nicht darstellen.</h1><p><strong>%s</strong></p></body></html>
fr.all.ErrorPage:<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01//EN" "http://www.w3.org/TR/html4/strict.dtd"><html><head><meta http-equiv="Content-Type" content="text/html; charset=UTF-8"><title>Erreur</title></head><body><h1>Désolé, NetSurf n'a pas pu afficher cette page</h1><p><strong>%s</strong></p></body></html>
it.all.ErrorPage:<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01//EN" "http://www.w3.org/TR/html4/strict.dtd"><html><head><meta http-equiv="Content-Type" content="text/html; charset=UTF-8"><title>Errore nella pagina</title></head><body><h1>Spiacente, NetSurf non è in grado di visualizzare questa pagina.</h1><p><strong>%s</strong></p></body></html>
nl.all.ErrorPage:<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01//EN" "http://www.w3.org/TR/html4/strict.dtd"><html><head><meta http-equiv="Content-Type" content="text/html; charset=UTF-8"><title>Pagina fout</title></head><body><h1>Sorry, NetSurf kan deze pagina</h1><p><strong>%s</strong></p>niet tonen.</body></html>
zh_CN.all.ErrorPage:<!DOCTYPE HTML PUBLIC“-// W3C // DTD HTML 4.01 // zh_CN”“ http://www.w3.org/TR/html4/strict.dtd“><html><head><meta http-equiv =“ Content-Type” content =“ text / html; charset = UTF-8”> <title>页面错误</title> </head> <body> <h1>抱歉，  NetSurf 无法显示此页面</ h1> <p> <strong>%s </strong> </p> </body> </html>


# General errors
# ==============
#
# Messages shown in dialog box
#
# These may be augmented with further relevant information, which
# is displayed after the contents of the relevant token.
#
en.all.NoMemory:NetSurf is running out of memory. Please free some memory and try again.
de.all.NoMemory:Zu wenig Speicher. Bitte mehr Speicher zur Verfügung stellen und erneut versuchen.
fr.all.NoMemory:NetSurf a besoin de plus de mémoire. Veuillez libérer de la mémoire et réessayer.
it.all.NoMemory:Memoria insufficiente per l'esecuzione di NetSurf. Per favore liberane un pò e riprova nuovamente.
nl.all.NoMemory:NetSurf heeft gebrek aan voldoende geheugen. Maak wat geheugen vrij en probeer het dan nog eens.
zh_CN.all.NoMemory:NetSurf 内存不足。请释放一些内存，然后重试。

en.all.SaveError:The file could not be saved due to an error:
de.all.SaveError:Die Datei konnte wegen eines Fehlers nicht gespeichert werden:
fr.all.SaveError:Le fichier n'a pas pu être sauvé suite à une erreur:
it.all.SaveError:Il file non può essere salvato a causa di un errore:
nl.all.SaveError:Wegens een fout kan dit bestand niet opgeslagen worden:
zh_CN.all.SaveError:由于出现错误，无法保存此文件：

en.all.LoadError:The file could not be loaded due to an error:
de.all.LoadError:Die Datei konnte wegen eines Fehlers nicht geladen werden:
fr.all.LoadError:Le fichier n'a pas pu être chargé à cause d'une erreur:
it.all.LoadError:Il file non può essere caricato a causa di un errore:
nl.all.LoadError:Wegens een fout kan dit bestand niet geladen worden:
zh_CN.all.LoadError:由于出现错误，无法加载此文件：

en.all.MiscError:An unexpected error occurred:
de.all.MiscError:Unerwarteter Fehler:
fr.all.MiscError:Une erreur inattendue s'est produite:
it.all.MiscError:Si è verificato un errore inatteso:
nl.all.MiscError:Er trad een onverwachte fout op:
zh_CN.all.MiscError:出现错误：

en.all.FileError:File does not exist:
de.all.FileError:Datei existiert nicht:
fr.all.FileError:Le fichier n'existe pas:
it.all.FileError:Il file è inesistente:
nl.all.FileError:Bestand lijkt niet te bestaan:
zh_CN.all.FileError:文件不存在：

en.all.PrintError:An error occurred when printing:
de.all.PrintError:Ein Fehler trat während des Druckens auf:
fr.all.PrintError:Une erreur s'est produite lors de l'impression:
it.all.PrintError:Si è verificato un errore durante la stampa:
nl.all.PrintError:Fout tijdens afdrukken:
zh_CN.all.PrintError:打印时出现错误：

en.all.NoDiscSpace:Not enough space available on disc.
de.all.NoDiscSpace:Nicht genug Speicherplatz auf dem Medium vorhanden.
fr.all.NoDiscSpace:Pas assez d'espace disque disponible.
it.all.NoDiscSpace:Spazio insufficiente nel disco.
nl.all.NoDiscSpace:Onvoldoende ruimte beschikbaar op schijf.
zh_CN.all.NoDiscSpace:磁盘上没有足够的可用空间。

en.all.HotlistSaveError:The hotlist was unable to be correctly saved.
de.all.HotlistSaveError:Hotlist konnte nicht korrekt gespeichert werden.
fr.all.HotlistSaveError:Les favoris n'ont pas pu être sauvés correctement.
it.all.HotlistSaveError:Non è stato possibile salvare correttamente i segnalibri.
nl.all.HotlistSaveError:De favorietenlijst kon niet correct worden bewaard.
zh_CN.all.HotlistSaveError:无法正确保存此常用列表。

en.all.TreeLoadError:The tree was unable to be correctly loaded.
de.all.TreeLoadError:The tree was unable to be correctly loaded.
fr.all.TreeLoadError:The tree was unable to be correctly loaded.
it.all.TreeLoadError:L'albero della directory non è stato caricato correttamente.
nl.all.TreeLoadError:De gegevensstructuur kon niet correct worden geladen.
zh_CN.all.TreeLoadError:无法正确加载此树。

en.all.NoDirError:%s is not a directory
de.all.NoDirError:%s ist kein Verzeichnis.
fr.all.NoDirError:%s n'est pas un répertoire
it.all.NoDirError:%s non è una directory
nl.all.NoDirError:%s is geen map
zh_CN.all.NoDirError:%s 不是目录

en.all.NoNameError:Please enter a name
de.all.NoNameError:Bitte einen Namen eingeben.
fr.all.NoNameError:Entrez un nom SVP
it.all.NoNameError:Inserisci un nome
nl.all.NoNameError:Geef een naam op
zh_CN.all.NoNameError:请输入名称

en.all.NoURLError:Please enter a URL
de.all.NoURLError:Bitte eine URL Adresse eingeben.
fr.all.NoURLError:Entrez une URL SVP
it.all.NoURLError:Inserisci un URL
nl.all.NoURLError:Geef een adres op
zh_CN.all.NoURLError:请输入 URL

en.all.URIError:NetSurf was unable to parse this URI file due to a syntax error.
de.all.URIError:NetSurf konnte die URI Datei nicht lesen. Syntax Fehler.
fr.all.URIError:NetSurf est incapable de traiter ce fichier URI à cause d'une erreur de syntaxe.
it.all.URIError:NetSurf non è stato in grado di processare questo file URI a causa di un errore di sintassi.
nl.all.URIError:NetSurf kon dit URI-bestand niet verwerken vanwege een syntaxisfout.
zh_CN.all.URIError:由于语法错误，NetSurf 无法解析此 URI 文件。

en.all.EmptyError:file is empty.
de.all.EmptyError:Die Datei ist leer.
fr.all.EmptyError:Le fichier est vide.
it.all.EmptyError:Il file è vuoto.
nl.all.EmptyError:bestand is leeg.
zh_CN.all.EmptyError:文件为空。

en.all.SearchError:Invalid Search.
de.all.SearchError:Suche fehlerhaft.
fr.all.SearchError:Recherche Non-Valide.
it.all.SearchError:Ricerca non valida.
nl.all.SearchError:Ongeldige zoekopdracht.
zh_CN.all.SearchError:无效搜索。

en.all.EncNotRec:Encoding type not recognised.
de.all.EncNotRec:Encodierung nicht erkannt.
fr.all.EncNotRec:Type de codage non reconnu.
it.all.EncNotRec:Tipo di codifica sconosciuta.
nl.all.EncNotRec:Codeertype is niet herkend.
zh_CN.all.EncNotRec:无法识别编码类型。

en.all.FileOpenError:could not open file '%s'
de.all.FileOpenError:Datei ist nicht zu öffnen: '%s'
fr.all.FileOpenError:ne parvient pas à ouvrir le fichier '%s'
it.all.FileOpenError:Impossibile aprire il file '%s'
nl.all.FileOpenError:kan bestand '%s' niet openen
zh_CN.all.FileOpenError:无法打开文件“%s”

en.all.DirectoryError:directory '%s' already exists
de.all.DirectoryError:Verzeichnis '%s' existiert bereits.
fr.all.DirectoryError:répertoire '%s' existe déjà
it.all.DirectoryError:La directory '%s' è già esistente
nl.all.DirectoryError:map '%s' bestaat reeds
zh_CN.all.DirectoryError:目录“%s”已经存在

en.all.Timeout:This site took too long to respond
it.all.Timeout:Questo sito sta impiegando troppo a rispondere
zh_CN.all.Timeout:此网站响应时间过长

en.all.BadURL:The given URL was not able to be parsed
zh_CN.all.BadURL:给定的 URL 无法解析

# error messages for RISC OS
#
en.ro.PathToURL:An error occurred converting the file path to an URL:
de.ro.PathToURL:Fehler beim Konvertieren des Dateipfades in eine URL Adresse:
fr.ro.PathToURL:Une erreur s'est produite en convertissant le chemin du fichier en une URL:
it.ro.PathToURL:Si è verificato un errore durante la conversione del percorso file nell'URL:
nl.ro.PathToURL:Fout tijdens het omzetten van het bestandspad naar een adres:
zh_CN.ro.PathToURL:将文件路径转换为 URL 时发生错误：

en.ro.WimpError:An unexpected Window Manager error occurred:
de.ro.WimpError:Unerwarteter Fehler im Window Manager:
fr.ro.WimpError:Une erreur inattendue du Gestionnaire de Fenêtres s'est produite:
it.ro.WimpError:Si è verificato un errore inatteso nella finestra principale:
nl.ro.WimpError:Er trad een onverwachte fout op in de Vensterbeheerder:
zh_CN.ro.WimpError:发生窗口管理器错误：

en.ro.DragError:An error occurred when dragging the icon:
de.ro.DragError:Fehler beim Ziehen des Symboles:
fr.ro.DragError:Une erreur s'est produite lors du déplacement d'icône:
it.ro.DragError:Si è verificato un errore durante il trascinamento dell'icona:
nl.ro.DragError:Fout bij het slepen van het symbool:
zh_CN.ro.DragError:拖动图标时发生错误：

en.ro.MenuError:An error occurred when opening the menu:
de.ro.MenuError:Fehler beim Öffnen des Menüs:
fr.ro.MenuError:Une erreur s'est produite lors de l'ouverture du menu:
it.ro.MenuError:Si è verificato un errore durante l'apertura del menu:
nl.ro.MenuError:Fout bij het openen van het menu:
zh_CN.ro.MenuError:打开菜单时发生错误：

en.ro.DownloadWarn:This download may not complete:
de.ro.DownloadWarn:Der Download ist wahrscheinlich unvollständig:
fr.ro.DownloadWarn:Ce téléchargement ne peut pas se terminer:
it.ro.DownloadWarn:Questo trasferimento potrebbe essere incompleto:
nl.ro.DownloadWarn:Dit bestand is misschien niet compleet opgehaald:
zh_CN.ro.DownloadWarn:此下载可能无法完成：

en.ro.LongURL:The URL for this page is too long for NetSurf to display.
de.ro.LongURL:The URL for this page is too long for NetSurf to display.
fr.ro.LongURL:The URL for this page is too long for NetSurf to display.
it.ro.LongURL:L'URL di questa pagina è troppo lungo per essere visualizzato su NetSurf.
nl.ro.LongURL:Het adres van deze pagina is te lang voor NetSurf om te kunnen tonen.
zh_CN.ro.LongURL:该页面的 URL 过长， NetSurf 无法显示。

en.ro.FontBadInst:An error occurred when initialising fonts due to the presence of obsolete copies of the ROM fonts on disc. NetSurf will exit and launch a program which will attempt to fix this.
de.ro.FontBadInst:Font-Initialisierung fehlerhaft. Obsolete Kopien von ROM Fonts auf dem lokalem Speichermedium. Fehlerbehebung startet.
fr.ro.FontBadInst:Une erreur s'est produite lors de l'initialisation des fontes à cause de la présence de copies obsolètes de fontes ROM sur disque. NetSurf va sortir et lancer un programme qui va tenter de réparer cela.
it.ro.FontBadInst:Si è verificato un errore durante l'inizializzazione dei font a causa della presenza di una copia obsoleta dei font "ROM" nel disco. NetSurf verrà chiuso e si cercherà di lanciare un programma in grado di risolvere questo problema.
nl.ro.FontBadInst:Probleem ontstaan bij het initialiseren van de lettertypen. Een schijf bevat een map met geactiveerde ROM-lettertypes die overbodig zijn. NetSurf wordt gestopt en activeert een programma die dit probleem probeert te verhelpen.
zh_CN.ro.FontBadInst:因为磁盘上存在 ROM 字体的过时副本，初始化字体时出现错误。NetSurf 将退出并启动一个用于尝试修复此问题的程序。

en.ro.FontError:Failed to open font "Homerton.Medium" (%s).
de.ro.FontError:Fehler beim öffnen des Fonts "Homerton.Medium" (%s).
fr.ro.FontError:Échec d'ouverture de la fonte "Homerton.Medium" (%s).
it.ro.FontError:Impossibile aprire il font "Homerton.Medium" (%s).
nl.ro.FontError:Het lettertypebestand "Homerton.Medium" kan niet worden geopend (%s).
zh_CN.ro.FontError:无法打开字体“Homerton.Medium”(%s)。

en.ro.Resolvers:No domain name servers are configured, so only browsing local files will be possible. Use Configure to set your name server(s).
de.ro.Resolvers:Keine Domain Name Servers (DNS) konfiguriert. Nur lokale Dateien sind ladbar. Bitte DNS unter !Boot eintragen.
fr.ro.Resolvers:Aucun nom de domaine n'étant configuré, seul la consultation de fichiers locaux est possible. Utilisez Configure pour définir les serveurs de noms.
it.ro.Resolvers:Non è stato configurato nessun nome per i domini dei server, perciò sarà possibile effettuare la navigazione dei file solo in modalità locale. Usa "Configura" per impostare il nome (o i nomi) del/dei server.
nl.ro.Resolvers:Er zijn geen DNS-servers ingesteld, dus kunnen alleen lokale bestanden worden bekeken. Ga naar de netwerkinstellingen via !Boot om de DNS-server(s) in te stellen.
zh_CN.ro.Resolvers:没有配置域名服务器，因此只能浏览本地文件。 使用配置来设置您的域名服务器。

en.ro.Template:A window template is missing from the Templates file. Please reinstall NetSurf.
de.ro.Template:Ein Template für ein Fenster fehlt in der Datei Templates. Bitte NetSurf neu installieren.
fr.ro.Template:Un modèle de fenêtre est absent du fichier Templates. Réinstallez NetSurf SVP.
it.ro.Template:Una finestra di template risulta mancante. Per favore reinstalla NetSurf.
nl.ro.Template:Er ontbreekt een vensterdefinitie in het Templates-bestand. Installeer NetSurf opnieuw.
zh_CN.ro.Template:Templates 文件中缺少窗口模板。请重新安装 NetSurf。

en.ro.NoPathError:To save, drag the icon to a directory display
de.ro.NoPathError:Symbol in ein Verzeichnisfenster ziehen um zu Speichern.
fr.ro.NoPathError:Pour sauver, lâcher cette icône dans une fenêtre de Filer
it.ro.NoPathError:Per salvare, trascina l'icona in una directory di visualizzazione.
nl.ro.NoPathError:Het symbool naar een geopende mapvenster slepen om te bewaren.
zh_CN.ro.NoPathError:若要保存，请将图标拖动到显示的目录中

en.ro.AWNotSeen:Please locate the AWViewer application and try again.
de.ro.AWNotSeen:Das Programm AWViewer wurde nicht gefunden.
fr.ro.AWNotSeen:Localisez l'application AMViewer SVP puis réessayez.
it.ro.AWNotSeen:Per favore fornisci l'applicativo AWViewer e riprova nuovamente.
nl.ro.AWNotSeen:Initialiseer het AWViewer-programma door het op te zoeken en probeer het dan nog eens.
zh_CN.ro.AWNotSeen:请定位 AWViewer 应用程序，然后重试。

en.ro.PrintErrorRO2:It appears that the printer is busy.
de.ro.PrintErrorRO2:Der Drucker scheint beschäftigt zu sein.
fr.ro.PrintErrorRO2:Il semble que l'imprimante soit occupée.
it.ro.PrintErrorRO2:La stampante sembra essere occupata.
nl.ro.PrintErrorRO2:De printer lijkt al bezig te zijn.
zh_CN.ro.PrintErrorRO2:打印机似乎正忙。

en.ro.SprIsNull:Unable to convert image to sprite
de.ro.SprIsNull:Bild nicht in Sprite konvertierbar
it.ro.SprIsNull:Impossibile convertire l'immagine in sprite.
nl.ro.SprIsNull:Afbeelding kan niet worden omgezet in een sprite.
zh_CN.ro.SprIsNull:无法将图像转换为贴图

# Error messages for Amiga
#
en.ami.CompError:Unable to open
de.ami.CompError:Nicht zu öffnen
fr.ami.CompError:Unable to open
it.ami.CompError:Impossibile aprire
nl.ami.CompError:Niet te openen
zh_CN.ami.CompError:无法打开

en.ami.BMConvErr:NetSurf requires guigfx.library to display images in this mode
de.ami.BMConvErr:NetSurf benötigt die guigfx.library für Bilder in diesem Mode
fr.ami.BMConvErr:NetSurf requires guigfx.library to display images in this mode
it.ami.BMConvErr:NetSurf richiede la guigfx.library per visualizzare le immagini in questa modalità
nl.ami.BMConvErr:NetSurf requires guigfx.library to display images in this mode
zh_CN.ami.BMConvErr:在这种模式下，NetSurf 需要 guigfx.library 来显示图像

en.ami.MultiTabClose:Are you sure you want to close multiple tabs?
de.ami.MultiTabClose:Wirklich mehrere Tabs schließen?
fr.ami.MultiTabClose:Are you sure you want to close multiple tabs?
it.ami.MultiTabClose:Sono rimaste aperte più schede, sei sicuro di voler chiudere NetSurf?
nl.ami.MultiTabClose:Er zijn meerdere tabbladen geopend. Tabbladen allemaal sluiten?
zh_CN.ami.MultiTabClose:您确定要关闭多个标签页吗？

en.ami.TCPIPShutdown:The TCP/IP stack has signalled that it is about to shutdown and NetSurf must exit.  NetSurf will quit in 5 seconds unless this shutdown is aborted.
de.ami.TCPIPShutdown:Der TCP/IP Stack geht grad' zur Hölle und reißt Netsurf mit sich. In genau 5 Sekunden - es sei denn, der Shutdown wird abgebrochen.
fr.ami.TCPIPShutdown:The TCP/IP stack has signalled that it is about to shutdown and NetSurf must exit.  NetSurf will quit in 5 seconds unless this shutdown is aborted.
it.ami.TCPIPShutdown:Lo stack TCP/IP ha dato segnale di essere in procinto di arresto,  NetSurf verrà chiuso.  NetSurf si chiuderà entro 5 secondi a meno che lo shutdown non venga interrotto.
nl.ami.TCPIPShutdown:De TCP/IP-stack meldt dat deze wordt afgesloten waardoor NetSurf gestopt moet worden. NetSurf zal stoppen in 5 seconden, tenzij het afsluiten wordt afgebroken.
zh_CN.ami.TCPIPShutdown:TCP/IP 堆栈已发出即将关闭的信号，并且 NetSurf 必须退出。除非中止关机，否则 NetSurf 将在 5 秒钟内退出。

en.ami.AbortShutdown:Abort shutdown
de.ami.AbortShutdown:Shutdown abbrechen
fr.ami.AbortShutdown:Abort shutdown
it.ami.AbortShutdown:Interrompi lo shutdown
nl.ami.AbortShutdown:Afsluiten afbreken
zh_CN.ami.AbortShutdown:中止关机


# Queries
# =======
#
# This section contains queries which are displayed to the user
#
en.all.AbortDownload:Are you sure you wish to abort this download?
de.all.AbortDownload:Soll das Herunterladen der Datei wirklich abgebrochen werden ?
fr.all.AbortDownload:Étes-vous sûr de vouloir interrompre ce téléchargement ?
it.all.AbortDownload:Sei sicuro di voler annullare questo trasferimento?
nl.all.AbortDownload:Zeker weten dat deze ophaalopdracht afgebroken moet worden?
zh_CN.all.AbortDownload:您确定要中止此下载任务吗？

en.all.QuitDownload:One or more downloads are still in progress. Are you sure you wish to quit?
de.all.QuitDownload:Das Herunterladen ein oder mehrerer Dateien wurde noch nicht abgeschlossen. Soll NetSurf trotzdem beendet werden ?
fr.all.QuitDownload:Un ou plusieurs téléchargements sont en cours. Êtes-vous sûr de vouloir quitter ?
it.all.QuitDownload:Uno o più file si trovano in fase di scaricamento, sei sicuro di voler chiudere NetSurf?
nl.all.QuitDownload:Eén of meer ophaalopdrachten zijn nog in uitvoering. Toch afbreken?
zh_CN.all.QuitDownload:一或多个下载任务仍在进行中。您确定要退出吗？

en.all.OverwriteFile:A file with that name already exists and would be lost.
de.all.OverwriteFile:Eine Datei mit diesem Namen existiert bereits und würde überschrieben werden.
fr.all.OverwriteFile:Un fichier portant ce nom existe déjà et serait perdu.
it.all.OverwriteFile:Un file con questo nome è già esistente, continuare comporterà la sovrascrittura del file originale.
nl.all.OverwriteFile:Een bestand met deze naam bestaat al en zal door deze actie overschreven worden.
zh_CN.all.OverwriteFile:已经存在具有该名称的文件，原文件将会丢失。

en.all.RemoveHotlist:Are you sure you wish to remove this address from the hotlist?
de.all.RemoveHotlist:Adresse wirklich aus der Hotlist entfernen?
fr.all.RemoveHotlist:Êtes-vous sûr de vouloir supprimer l'adresse de la liste critique?
it.all.RemoveHotlist:Sei sicuro di voler rimuovere questo indirizzo dai segnalibri?
nl.all.RemoveHotlist:Zeker weten dat dit adres uit de favorietenlijst verwijderd moet worden?
zh_CN.all.RemoveHotlist:您确定要从常用项列表中删除此地址吗？


# Page fetching
# =============
#
# This section contains messages which may be displayed whilst
# fetching a page or other content
#

# Fetch status messages - displayed in status bar
#
en.all.Progress:%s of %s
de.all.Progress:%s von %s
fr.all.Progress:%s reçus de %s
it.all.Progress:%s di %s
nl.all.Progress:%s van %s
zh_CN.all.Progress:第 %s 个，共 %s 个

en.all.ProgressU:%s
de.all.ProgressU:%s
fr.all.ProgressU:%s
it.all.ProgressU:%s
nl.all.ProgressU:%s
zh_CN.all.ProgressU:%s

en.all.RecPercent:Received %s (%u%%)
de.all.RecPercent:Empfangen %s (%u%%)
fr.all.RecPercent:%s (%u%%)
it.all.RecPercent:ricevuti %s (%u%%)
nl.all.RecPercent:ontvangen %s (%u%%)
zh_CN.all.RecPercent:已收到 %s (%u%%)

en.all.Received:Received %s
de.all.Received:Empfangen %s
fr.all.Received:%s reçus
it.all.Received:ricevuti %s
nl.all.Received:ontvangen %s
zh_CN.all.Received:已收到 %s

en.all.Redirecting:Redirecting...
de.all.Redirecting:Umleiten...
fr.all.Redirecting:Redirection en cours...
it.all.Redirecting:redirezione in corso...
nl.all.Redirecting:doorverwijzen...
zh_CN.all.Redirecting:正在重定向…

en.all.Loading:Loading
de.all.Loading:Laden
fr.all.Loading:Chargement
it.all.Loading:Caricamento della pagina...
nl.all.Loading:laden
zh_CN.all.Loading:正在加载

en.all.Fetching:Fetching data
de.all.Fetching:Daten holen
fr.all.Fetching:Récupération des données
it.all.Fetching:Ricezione
nl.all.Fetching:ophalen
zh_CN.all.Fetching:正在提取数据

en.all.Processing:Processing
de.all.Processing:Auswerten
fr.all.Processing:Traitement
it.all.Processing:elaborazione del documento in corso...
nl.all.Processing:verwerking
zh_CN.all.Processing:正在处理

en.all.Formatting:Formatting
de.all.Formatting:Formatieren
fr.all.Formatting:Formatage
it.all.Formatting:formattazione del documento in corso...
nl.all.Formatting:opmaken
zh_CN.all.Formatting:正在排版

en.all.Done:Done
de.all.Done:Fertiggestellt
fr.all.Done:Terminé
it.all.Done:Completato
nl.all.Done:klaar
zh_CN.all.Done:已完成

en.all.Stopped:Stopped
de.all.Stopped:Angehalten
fr.all.Stopped:Arrêté
it.all.Stopped:Interrotto
nl.all.Stopped:gestopt
zh_CN.all.Stopped:已停止

# Fetch warning/error messages - displayed in status bar
#
en.all.BadRedirect:Bad redirect URL
de.all.BadRedirect:Falsche URL für Redirect
fr.all.BadRedirect:Mauvais URL de redirection
it.all.BadRedirect:Errata redirezione dell'URL
nl.all.BadRedirect:foutief doorverwijzen naar adres
zh_CN.all.BadRedirect:错误的重定向地址

en.all.FetchFailed:Unable to fetch document
de.all.FetchFailed:Kann Dokument nicht fetchen
fr.all.FetchFailed:Récupération du fichier impossible
it.all.FetchFailed:Impossibile ottenere il documento
nl.all.FetchFailed:Dit document kan niet worden opgehaald.
zh_CN.all.FetchFailed:无法获取文件

en.all.NotCSS:Warning: stylesheet is not CSS
de.all.NotCSS:Warnung:Stylesheet ist kein CSS
fr.all.NotCSS:Attention: feuille de style non CSS
it.all.NotCSS:Attenzione: La dicitura "Foglio di stile" non ha nulla a che vedere con i CSS
nl.all.NotCSS:melding: stijlblad is geen CSS
zh_CN.all.NotCSS:警告：样式表不是 CSS 样式

en.all.NotFavIco:Favicon not supported
de.all.NotFavIco:Favicon wird nicht unterstützt
fr.all.NotFavIco:Favicon non-soutenu
it.all.NotFavIco:Favicon non supportata
nl.all.NotFavIco:websitesymbool wordt niet ondersteund
zh_CN.all.NotFavIco:不支持的网站图标

en.all.BadObject:Warning: bad object type
de.all.BadObject:Warnung: falscher Objekttyp
fr.all.BadObject:Attention: mauvais type d'objet
it.all.BadObject:Errore nell'analisi del tipo di oggetto
nl.all.BadObject:melding: fout objecttype
zh_CN.all.BadObject:警告：对象类型错误

en.all.ObjError:Error loading object: %s
de.all.ObjError:Fehler beim Laden des Objektes: %s
fr.all.ObjError:Erreur lors du chargement de: %s
it.all.ObjError:Errore nel caricamento dell'oggetto: %s
nl.all.ObjError:fout bij het laden object: %s
zh_CN.all.ObjError:加载对象时出错：%s

en.all.ParsingFail:Parsing the document failed.
de.all.ParsingFail:Dokumentparsing ist fehlgeschlagen.
fr.all.ParsingFail:L'analyse syntaxique du document a échoué.
it.all.ParsingFail:Analisi del documento fallita.
nl.all.ParsingFail:fout bij ontleden van dit document.
zh_CN.all.ParsingFail:无法解析文档。

en.all.CSSGeneric:Error processing CSS
de.all.CSSGeneric:CSS Auswertung klappt nicht
fr.all.CSSGeneric:Erreur lors du traitement CSS
nl.all.CSSGeneric:fout bij het verwerken van de CSS
it.all.CSSGeneric:Errore nell'elaborazione del CSS
zh_CN.all.CSSGeneric:处理 CSS 时出错

en.all.CSSBase:Base stylesheet failed to load
fr.all.CSSBase:Échec de chargement de la feuille de style de base
nl.all.CSSBase:basisstijlblad kan niet worden geladen
it.all.CSSBase:Impossibile caricare il foglio di stile base
zh_CN.all.CSSBase:无法加载基本样式表

en.all.BadGIF:Reading GIF failed.
de.all.BadGIF:Lesen einer GIF Datei fehlgeschlagen.
fr.all.BadGIF:Erreur de lecture de GIF.
it.all.BadGIF:Lettura del file GIF fallita.
nl.all.BadGIF:fout bij lezen GIF.
zh_CN.all.BadGIF:无法获取 GIF 图像。

en.all.BadBMP:Reading BMP failed.
de.all.BadBMP:Lesen einer BMP Datei fehlgeschlagen.
fr.all.BadBMP:Erreur de lecture de BMP.
it.all.BadBMP:Lettura del file BMP fallita.
nl.all.BadBMP:fout bij lezen BMP.
zh_CN.all.BadBMP:无法获取 BMP 图像。

en.all.BadICO:Reading ICO failed.
de.all.BadICO:Lesen einer ICO Datei fehlgeschlagen.
fr.all.BadICO:Erreur de lecture de ICO.
it.all.BadICO:Lettura del file ICO fallita.
nl.all.BadICO:fout bij lezen ICO.
zh_CN.all.BadICO:无法获取 ICO 图像。

en.all.PNGError:Error converting PNG.
de.all.PNGError:Fehler beim PNG konvertieren.
fr.all.PNGError:Error converting PNG.
it.all.PNGError:Errore durante la conversione PNG.
nl.all.PNGError:fout bij omzetting PNG.
zh_CN.all.PNGError:无法转换 PNG 图像。

en.all.MNGError:Error converting MNG/PNG/JNG: %i
de.all.MNGError:MNG Library Fehler: %i
fr.all.MNGError:Erreur dans la bibliothèque MNG: %i
it.all.MNGError:Errore durante la conversione MNG/PNG/JNG: %i
nl.all.MNGError:MNG-bibliotheekfout: %i
zh_CN.all.MNGError:无法转换 MNG/PNG/JNG 图像：%i

en.all.BadSprite:Invalid or corrupt Sprite data.
de.all.BadSprite:Ungültiges oder beschädigtes Sprite.
fr.all.BadSprite:Les données du sprite sont invalides ou corrompues.
it.all.BadSprite:Dati del file Sprite invalidi o corrotti.
nl.all.BadSprite:foutief sprite-bestand.
zh_CN.all.BadSprite:无效或已损坏的贴图数据。


# HTTP status codes
# =================
#
en.all.HTTP0:OK
de.all.HTTP0:OK
fr.all.HTTP0:OK
it.all.HTTP0:OK
nl.all.HTTP0:OK
zh_CN.all.HTTP0:好的

en.all.HTTP200:OK
de.all.HTTP200:OK
fr.all.HTTP200:OK
it.all.HTTP200:OK
nl.all.HTTP200:OK
zh_CN.all.HTTP200:好的

en.all.HTTP201:Created
de.all.HTTP201:Created
fr.all.HTTP201:Créé
it.all.HTTP201:Creato
nl.all.HTTP201:Aangemaakt
zh_CN.all.HTTP201:已创建

en.all.HTTP202:Accepted
de.all.HTTP202:Accepted
fr.all.HTTP202:Accepté
it.all.HTTP202:Accettato
nl.all.HTTP202:Aanvaard
zh_CN.all.HTTP202:已接受

en.all.HTTP203:Non-authoritative information
de.all.HTTP203:Non-authoritative information
fr.all.HTTP203:Information ne faisant pas autorité
it.all.HTTP203:Informazione non autorevole
nl.all.HTTP203:Niet-gemachtigde informatie
zh_CN.all.HTTP203:非权威信息

en.all.HTTP204:No content
de.all.HTTP204:No content
fr.all.HTTP204:Pas de contenu
it.all.HTTP204:Nessun contenuto
nl.all.HTTP204:Geen inhoud
zh_CN.all.HTTP204:无内容

en.all.HTTP205:Reset content
de.all.HTTP205:Reset content
fr.all.HTTP205:Remise-à-Zéro du contenu
it.all.HTTP205:Resetta contenuto
nl.all.HTTP205:Inhoud opnieuw instellen
zh_CN.all.HTTP205:重设内容

en.all.HTTP206:Partial content
de.all.HTTP206:Partial content
fr.all.HTTP206:Contenu partiel
it.all.HTTP206:Contenuto parziale
nl.all.HTTP206:Gedeeltelijke inhoud
zh_CN.all.HTTP206:部分内容

en.all.HTTP300:Multiple choices
de.all.HTTP300:Multiple choices
fr.all.HTTP300:Choix multiples
it.all.HTTP300:Scelte multiple
nl.all.HTTP300:Meerkeuze
zh_CN.all.HTTP300:多重选择

en.all.HTTP301:Moved permanently
de.all.HTTP301:Moved permanently
fr.all.HTTP301:A déménagé définitivement
it.all.HTTP301:Rimosso permanentemente
nl.all.HTTP301:Definitief verplaatst
zh_CN.all.HTTP301:永久移动

en.all.HTTP302:Found
de.all.HTTP302:Found
fr.all.HTTP302:Trouvé
it.all.HTTP302:Trovato
nl.all.HTTP302:Gevonden
zh_CN.all.HTTP302:已找到

en.all.HTTP303:See other
de.all.HTTP303:See other
fr.all.HTTP303:Voir autre
it.all.HTTP303:Mostra altro
nl.all.HTTP303:Zie andere
zh_CN.all.HTTP303:查看其他

en.all.HTTP304:Not modified
de.all.HTTP304:Not modified
fr.all.HTTP304:Pas modifié
it.all.HTTP304:Non modificato
nl.all.HTTP304:Niet gewijzigd
zh_CN.all.HTTP304:未修改

en.all.HTTP305:Use proxy
de.all.HTTP305:Use proxy
fr.all.HTTP305:Utilisez un proxy
it.all.HTTP305:Usa Proxy
nl.all.HTTP305:Gebruik Proxy
zh_CN.all.HTTP305:使用代理服务器

en.all.HTTP307:Temporary redirect
de.all.HTTP307:Temporary redirect
fr.all.HTTP307:Redirection temporaire
it.all.HTTP307:Redirezione temporanea
nl.all.HTTP307:Tijdelijke omleiding
zh_CN.all.HTTP307:临时重定向

en.all.HTTP400:Bad request
de.all.HTTP400:Bad request
fr.all.HTTP400:Mauvaise requête
it.all.HTTP400:Richiesta errata
nl.all.HTTP400:Foute aanvraag
zh_CN.all.HTTP400:错误请求

en.all.HTTP401:Unauthorized
de.all.HTTP401:Unauthorized
fr.all.HTTP401:Sans autorisation
it.all.HTTP401:Autorizzazione negata
nl.all.HTTP401:Niet geautoriseerd
zh_CN.all.HTTP401:未经授权

en.all.HTTP402:Payment required
de.all.HTTP402:Payment required
fr.all.HTTP402:Paiment nécessaire
it.all.HTTP402:Richiesta di pagamento
nl.all.HTTP402:Betalende toegang
zh_CN.all.HTTP402:需要支付

en.all.HTTP403:Forbidden
de.all.HTTP403:Forbidden
fr.all.HTTP403:Interdit
it.all.HTTP403:Vietato
nl.all.HTTP403:Verboden toegang
zh_CN.all.HTTP403:已禁止

en.all.HTTP404:Not found
de.all.HTTP404:Not found
fr.all.HTTP404:Pas trouvé
it.all.HTTP404:Non trovato
nl.all.HTTP404:Niet gevonden
zh_CN.all.HTTP404:未找到

en.all.HTTP405:Method not allowed
de.all.HTTP405:Method not allowed
fr.all.HTTP405:Méthode non autorisée
it.all.HTTP405:Metodo non permesso
nl.all.HTTP405:Methode niet toegestaan
zh_CN.all.HTTP405:方法不允许

en.all.HTTP406:Not acceptable
de.all.HTTP406:Not acceptable
fr.all.HTTP406:Pas acceptable
it.all.HTTP406:Non accettabile
nl.all.HTTP406:Niet aanvaardbaar
zh_CN.all.HTTP406:不接受

en.all.HTTP407:Proxy authentication required
de.all.HTTP407:Proxy authentication required
fr.all.HTTP407:Authentification du proxy nécessaire
it.all.HTTP407:Autentificazione Proxy necessaria
nl.all.HTTP407:Authenticatie op de proxy-server verplicht
zh_CN.all.HTTP407:需要代理身份验证

en.all.HTTP408:Request timeout
de.all.HTTP408:Request timeout
fr.all.HTTP408:Délai de requête trop long
it.all.HTTP408:Timeout della richiesta
nl.all.HTTP408:Aanvraagtijd verstreken
zh_CN.all.HTTP408:请求超时

en.all.HTTP409:Conflict
de.all.HTTP409:Conflict
fr.all.HTTP409:Conflit
it.all.HTTP409:Conflitto
nl.all.HTTP409:Conflict
zh_CN.all.HTTP409:冲突

en.all.HTTP410:Gone
de.all.HTTP410:Gone
fr.all.HTTP410:Parti
it.all.HTTP410:Irraggiungibile
nl.all.HTTP410:Verdwenen
zh_CN.all.HTTP410:已丢失

en.all.HTTP411:Length required
de.all.HTTP411:Length required
fr.all.HTTP411:Longueur nécessaire
it.all.HTTP411:Lunghezza richiesta
nl.all.HTTP411:Lengte benodigd
zh_CN.all.HTTP411:长度受限

en.all.HTTP412:Precondition failed
de.all.HTTP412:Precondition failed
fr.all.HTTP412:Échec de précondition
it.all.HTTP412:Precondizione fallita
nl.all.HTTP412:Niet voldaan aan vooraf gestelde voorwaarde
zh_CN.all.HTTP412:前提条件失败

en.all.HTTP413:Request entity too large
de.all.HTTP413:Request entity too large
fr.all.HTTP413:Demande d'entité trop grande
it.all.HTTP413:Entità richiesta troppo larga
nl.all.HTTP413:Aanvraag te groot
zh_CN.all.HTTP413:请求的实体过大

en.all.HTTP414:Request-URI too long
de.all.HTTP414:Request-URI too long
fr.all.HTTP414:Request-URI trop long
it.all.HTTP414:Richiesta URI troppo lunga
nl.all.HTTP414:Aanvraagadres te lang
zh_CN.all.HTTP414:请求的 URI 过长

en.all.HTTP415:Unsupported media type
de.all.HTTP415:Unsupported media type
fr.all.HTTP415:Type de média non supporté
it.all.HTTP415:Tipo di media non supportato
nl.all.HTTP415:Media-type niet ondersteund
zh_CN.all.HTTP415:不支持的媒体类型

en.all.HTTP416:Requested range not satisfiable
de.all.HTTP416:Requested range not satisfiable
fr.all.HTTP416:Étendue demandée non satisfaisable
it.all.HTTP416:Estensione richiesta non soddisfabile
nl.all.HTTP416:Aangevraagd gedeelte niet opvraagbaar
zh_CN.all.HTTP416:无法满足要求的范围

en.all.HTTP417:Expectation failed
de.all.HTTP417:Expectation failed
fr.all.HTTP417:Attente non satisfaite
it.all.HTTP417:Previsione fallita
nl.all.HTTP417:Niet voldaan aan verwachting
zh_CN.all.HTTP417:期望失败

en.all.HTTP500:Internal server error
de.all.HTTP500:Internal server error
fr.all.HTTP500:Erreur interne du serveur
it.all.HTTP500:Errore interno del server
nl.all.HTTP500:Interne serverfout
zh_CN.all.HTTP500:内部服务器错误

en.all.HTTP501:Not implemented
de.all.HTTP501:Not implemented
fr.all.HTTP501:Non implémenté
it.all.HTTP501:Non implementata
nl.all.HTTP501:Niet geïmplementeerd
zh_CN.all.HTTP501:未执行

en.all.HTTP502:Bad gateway
de.all.HTTP502:Bad gateway
fr.all.HTTP502:Mauvaise passerelle
it.all.HTTP502:Gateway errato
nl.all.HTTP502:Ongeldige Gateway
zh_CN.all.HTTP502:错误网关

en.all.HTTP503:Service unavailable
de.all.HTTP503:Service unavailable
fr.all.HTTP503:Service non disponible
it.all.HTTP503:Servizio non disponibile
nl.all.HTTP503:Dienst niet beschikbaar
zh_CN.all.HTTP503:不可用服务

en.all.HTTP504:Gateway timeout
de.all.HTTP504:Gateway timeout
fr.all.HTTP504:Délai passerelle expiré
it.all.HTTP504:Timeout Gateway
nl.all.HTTP504:Aanvraagtijd bij Gateway verstreken
zh_CN.all.HTTP504:网关超时

en.all.HTTP505:HTTP version not supported
de.all.HTTP505:HTTP version not supported
fr.all.HTTP505:version HTTP non supportée
it.all.HTTP505:Versione HTTP non supportata
nl.all.HTTP505:HTTP-versie wordt niet ondersteund
zh_CN.all.HTTP505:不支持的 HTTP 版本


# Directory browser interface
# ===========================
#
en.all.FileIndex:Index of %s
de.all.FileIndex:Inhalt von %s
fr.all.FileIndex:Index de %s
it.all.FileIndex:Indice di %s
nl.all.FileIndex:Index van %s
zh_CN.all.FileIndex:%s 的索引

en.all.FileParent:^ Up to parent directory
de.all.FileParent:^ Eine Ebene höher
fr.all.FileParent:^ Répertoire parent
it.all.FileParent:^ Livello superiore
nl.all.FileParent:^ Een mapniveau hoger
zh_CN.all.FileParent:^ 跳转到父目录

en.all.FileDirectory:Directory
de.all.FileDirectory:Verzeichnis
fr.all.FileDirectory:Répertoire
it.all.FileDirectory:Directory
nl.all.FileDirectory:Map
zh_CN.all.FileDirectory:文件目录

en.all.FileName:Name
de.all.FileName:Name
fr.all.FileName:Nom
it.all.FileName:Nome
nl.all.FileName:Naam
zh_CN.all.FileName:文件名

en.all.FileSize:Size
de.all.FileSize:Größe
fr.all.FileSize:Taille
it.all.FileSize:Dimensione
nl.all.FileSize:Grootte
zh_CN.all.FileSize:文件大小

en.all.FileDate:Date
de.all.FileDate:Datum
fr.all.FileDate:Date
it.all.FileDate:Data
nl.all.FileDate:Datum
zh_CN.all.FileDate:文件日期

en.all.FileTime:Time
de.all.FileTime:Zeit
fr.all.FileTime:Time
it.all.FileTime:Ora
nl.all.FileTime:Tijd
zh_CN.all.FileTime:文件时间

en.all.FileType:Type
de.all.FileType:Typ
fr.all.FileType:Type
it.all.FileType:Tipo
nl.all.FileType:Type
zh_CN.all.FileType:文件类型


# Find text user interface
# ========================
#
# This section contains tokens which are used in the find text
# dialog box.
#
en.all.NotFound:Not found
de.all.NotFound:nichts
fr.all.NotFound:Non trouvé
it.all.NotFound:Non trovato
nl.all.NotFound:Niet gevonden
zh_CN.all.NotFound:未找到

en.all.Next:Next
de.all.Next:Nächster
fr.all.Next:Suivant
it.all.Next:Successivo
nl.all.Next:Volgende
zh_CN.all.Next:下一页

en.all.Prev:Previous
de.all.Prev:Vorheriger
fr.all.Prev:Précédent
it.all.Prev:Precedente
nl.all.Prev:Vorige
zh_CN.all.Prev:上一页

en.all.ShowAll:Show All
de.all.ShowAll:Alle zeigen
fr.all.ShowAll:Tout afficher
it.all.ShowAll:Mostra Tutto
nl.all.ShowAll:Toon alles
zh_CN.all.ShowAll:显示全部

en.all.CaseSens:Case Sensitive
de.all.CaseSens:Groß-/Kleinschreibung
fr.all.CaseSens:Sensible à la casse
it.all.CaseSens:Maiuscole/Minuscole
nl.all.CaseSens:Hoofdlettergevoelig
zh_CN.all.CaseSens:区分大小写


# 401 login user interface
# ========================
#
# This section contains tokens which are used in the 401 login
# (authentication) dialog box.
#
en.all.LoginTitle:Authentication Requested
it.all.LoginTitle:Richiesta di Autentificazione
fr.all.LoginTitle:Authentification demandée
zh_CN.all.LoginTitle:要求认证

en.all.LoginDescription:The site %s with realm "%s" is requesting credentials for access.
it.all.LoginDescription:Il sito %s con elementi di tipo realm "%s" richiede delle credenziali per l'accesso.
fr.all.LoginDescription:Le site %s avec le royaume "%s" demande des informations d'identification pour l'accès.
zh_CN.all.LoginDescription:域“%2$s”的站点 %1$s 正在请求访问凭证。

en.all.LoginAgain:The credentials for the site %s and realm "%s" were rejected.
it.all.LoginAgain:Le credenziali per il sito %s ed il realm "%s" sono state rifiutate.
fr.all.LoginAgain:Les identifiants pour le site %s et le royaume "%s" ont été rejetés.
zh_CN.all.LoginAgain:网站 %s 和领域“%s”的凭证被拒绝。

en.all.Host:Host
de.all.Host:Host
fr.all.Host:Hôte
it.all.Host:Host
nl.all.Host:Server
zh_CN.all.Host:主机

en.all.Realm:Realm
de.all.Realm:Realm
fr.all.Realm:Domaine
it.all.Realm:Realm
nl.all.Realm:Gebied
zh_CN.all.Realm:域

en.all.Username:Username
de.all.Username:Benutzername
fr.all.Username:Nom d'utilisateur
it.all.Username:Nome Utente
nl.all.Username:Gebruikersnaam
zh_CN.all.Username:用户名

en.all.Password:Password
de.all.Password:Passwort
fr.all.Password:Mot de passe
it.all.Password:Password
nl.all.Password:Wachtwoord
zh_CN.all.Password:密码

en.all.Login:Login
de.all.Login:Login
fr.all.Login:Connexion
it.all.Login:Login
nl.all.Login:Login
zh_CN.all.Login:登录

en.all.Cancel:Cancel
de.all.Cancel:Abbruch
fr.all.Cancel:Annuler
it.all.Cancel:Annulla
nl.all.Cancel:Annuleer
zh_CN.all.Cancel:取消


# Privacy error interface
# =======================
#
en.all.PrivacyTitle:Privacy error
de.all.PrivacyTitle:Datenschutzfehler
fr.all.PrivacyTitle:Erreur de confidentialité
it.all.PrivacyTitle:Errore della privacy
nl.all.PrivacyTitle:Privacyfout
zh_CN.all.PrivacyTitle:用户隐私错误

en.all.PrivacyDescription:A privacy error occurred while communicating with %s this may be a site configuration error or an attempt to steal private information (passwords, messages or credit cards)
it.all.PrivacyDescription:Si è verificato un errore della privacy durante la comunicazione con %s fai attenzione, questo potrebbe essere un errore di configurazione del sito oppure un tentativo di rubare informazioni private (password, messaggi o numeri di carte di credito)
zh_CN.all.PrivacyDescription:与 %s 通讯时发生隐私错误，这可能是网站配置错误或试图窃取私人信息（密码，消息或信用卡）导致的

en.all.ViewCertificates:View certificate details
de.all.ViewCertificates:Zertifikatdetails anzeigen
fr.all.ViewCertificates:Afficher les détails du certificat
it.all.ViewCertificates:Visualizza i dettagli del certificato
nl.all.ViewCertificates:Bekijk certificaatdetails
zh_CN.all.ViewCertificates:查看证书详细信息

en.all.ViewCertificatesNotPossible:Certificate information is not available for viewing
de.all.ViewCertificatesNotPossible:Zertifikatinformationen können nicht angezeigt werden
fr.all.ViewCertificatesNotPossible:Les informations du certificat ne sont pas disponibles pour la visualisation
it.all.ViewCertificatesNotPossible:Le informazioni sul certificato non sono disponibili per la visualizzazione
nl.all.ViewCertificatesNotPossible:Certificaatinformatie is niet beschikbaar voor weergave
zh_CN.all.ViewCertificatesNotPossible:证书信息不可查看

en.all.Proceed:Proceed
de.all.Proceed:Vorgehen
fr.all.Proceed:Procéder
it.all.Proceed:Procedi
nl.all.Proceed:Doorgaan
zh_CN.all.Proceed:继续进行

en.all.Backtosafety:Back to safety
de.all.Backtosafety:Zurück zur Sicherheit
fr.all.Backtosafety:Retour a la sécurité
it.all.Backtosafety:Torna al modo sicuro
nl.all.Backtosafety:Terug naar veiligheid
zh_CN.all.Backtosafety:返回到安全区域

en.all.SSLCertErrOk:The certificate has no errors.
it.all.SSLCertErrOk:Il certificato non contiene errori.
zh_CN.all.SSLCertErrOk:证书没有错误。

en.all.SSLCertErrUnknown:An unknown error occurred while processing the certificate.
it.all.SSLCertErrUnknown:Si è verificato un problema sconosciuto durante l'elaborazione del certificato.
zh_CN.all.SSLCertErrUnknown:处理证书时发生未知错误。

en.all.SSLCertErrBadIssuer:The issuer of this certificate is not known. This may occur if the browser cannot access the certificate authority (CA) bundle.
it.all.SSLCertErrBadIssuer:L'emittente di questo certificato è sconosciuto. Questo può verificarsi se il browser non è in grado di accedere al pacchetto dell'autorità di certificazione (CA).
zh_CN.all.SSLCertErrBadIssuer:该证书的发行者未知。如果浏览器无法访问证书颁发机构（CA）的捆绑包，则可能会发生这种情况。

en.all.SSLCertErrBadSig:The certificate is improperly signed.
it.all.SSLCertErrBadSig:Il certificato non è stato firmato correttamente.
zh_CN.all.SSLCertErrBadSig:证书签名不正确。

en.all.SSLCertErrTooYoung:The certificate is not yet valid.
it.all.SSLCertErrTooYoung:Il certificato non è ancora valido.
zh_CN.all.SSLCertErrTooYoung:证书尚未生效。

en.all.SSLCertErrTooOld:The certificate has expired.
it.all.SSLCertErrTooOld:Il certificato è scaduto.
zh_CN.all.SSLCertErrTooOld:证书已过期。

en.all.SSLCertErrSelfSigned:The certificate is self signed.
it.all.SSLCertErrSelfSigned:Il certificato è autofirmato.
zh_CN.all.SSLCertErrSelfSigned:证书是自签名的。

en.all.SSLCertErrChainSelfSigned:The certificate chain is self signed.
it.all.SSLCertErrChainSelfSigned:La catena dei certificati è autofirmata.
zh_CN.all.SSLCertErrChainSelfSigned:证书链是自签名的。

en.all.SSLCertErrRevoked:The certificate has been revoked by the issuer.
it.all.SSLCertErrRevoked:Il certificato è stato revocato dall'emittente.
zh_CN.all.SSLCertErrRevoked:该证书已被发行者吊销。

en.all.SSLCertErrHostnameMismatch:The certificate is for a different host than the server.
it.all.SSLCertErrHostnameMismatch:Il certificato è per un host diverso rispetto al server.
zh_CN.all.SSLCertErrHostnameMismatch:证书用于与服务器不同的主机。

en.all.SSLCertErrCertMissing:The certificate was missing from the chain.
it.all.SSLCertErrCertMissing:Il certificato mancava dalla catena.
zh_CN.all.SSLCertErrCertMissing:证书从链中丢失。


# Timeout error interface
# =======================
#
en.all.TimeoutTitle:Connection timed out
it.all.TimeoutTitle:Connessione scaduta
zh_CN.all.TimeoutTitle:连接超时

en.all.TimeoutDescription: A connection to %s could not be established. The site may be temporarily unavailable or too busy to respond.
it.all.TimeoutDescription: La connessione a %s non può essere stabilita. Il sito potrebbe essere temporaneamente indisponibile o troppo occupato per rispondere.
zh_CN.all.TimeoutDescription: 无法连接到 %s。该站点可能暂时不可用或太繁忙而无法响应。

en.all.Backtoprevious:Back
it.all.Backtoprevious:Indietro
zh_CN.all.Backtoprevious:返回

en.all.TryAgain:Try Again
it.all.TryAgain:Ricarica
zh_CN.all.TryAgain:重试


# Fetch error interface
# =======================
#
en.all.FetchErrorTitle:Error occurred fetching page
it.all.FetchErrorTitle:Errore durante il recupero della pagina
zh_CN.all.FetchErrorTitle:获取页面时发生错误

en.all.FetchErrorDescription:An error occurred when connecting to %s
it.all.FetchErrorDescription:Si è verificato un errore durante la connessione a %s
zh_CN.all.FetchErrorDescription:连接到 %s 时发生错误

# Generic fetcher failure (really a programming error)
en.all.FetchFailedToFinish:The fetcher for this request failed to complete
zh_CN.all.FetchFailedToFinish:无法完成此请求的提取程序


# SSL certificate viewer
# ======================
#
# This section contains tokens which are used in the
# SSL certificate viewing dialog box.
#
en.all.SSLCerts:SSL certificates
de.all.SSLCerts:SSL Zertifikat
fr.all.SSLCerts:Certificats SSL
it.all.SSLCerts:Certificati SSL
nl.all.SSLCerts:SSL-certificaten
zh_CN.all.SSLCerts:SSL 证书

en.all.SSLError:NetSurf failed to verify the authenticity of an SSL certificate. Please verify the details presented below.
de.all.SSLError:NetSurf konnte ein SSL Zertifikat nicht prüfen. Bitte die Details unten beachten.
fr.all.SSLError:NetSurf a échoué dans la vérification de l'authenticité d'un certificat SSL. Vérifier les détails présentés ci-dessous.
it.all.SSLError:NetSurf non è stato in grado di verificare l'autenticità di questo certificato SSL, per favore verifica i dettagli presenti di seguito
nl.all.SSLError:NetSurf kan de authenticiteit van een SSL-certificaat niet controleren. Controleer onderstaande details.
zh_CN.all.SSLError:NetSurf 无法验证 SSL 证书的真实性。请验证下面显示的详细信息。

en.all.SSL_Certificate_Subject:Subject: %s
de.all.SSL_Certificate_Subject:Subject: %s
fr.all.SSL_Certificate_Subject:Objet : %s
it.all.SSL_Certificate_Subject:Soggetto: %s
nl.all.SSL_Certificate_Subject:Subjekt: %s
zh_CN.all.SSL_Certificate_Subject:主题：%s

en.all.SSL_Certificate_Issuer:Issuer: %s
de.all.SSL_Certificate_Issuer:Issuer: %s
fr.all.SSL_Certificate_Issuer:Émetteur : %s
it.all.SSL_Certificate_Issuer:Emittente: %s
nl.all.SSL_Certificate_Issuer:Uitgever: %s
zh_CN.all.SSL_Certificate_Issuer:发行者：%s

en.all.SSL_Certificate_Version:Version: %ld
de.all.SSL_Certificate_Version:Version: %ld
fr.all.SSL_Certificate_Version:Version : %ld
it.all.SSL_Certificate_Version:Versione: %ld
nl.all.SSL_Certificate_Version:Versie: %ld
zh_CN.all.SSL_Certificate_Version:版本：%ld

en.all.SSL_Certificate_ValidFrom:Valid from: %s
de.all.SSL_Certificate_ValidFrom:Valid from: %s
fr.all.SSL_Certificate_ValidFrom:Valide à compter du : %s
it.all.SSL_Certificate_ValidFrom:Valido da: %s
nl.all.SSL_Certificate_ValidFrom:Geldig vanaf: %s
zh_CN.all.SSL_Certificate_ValidFrom:有效期从：%s

en.all.SSL_Certificate_ValidTo:Valid until: %s
de.all.SSL_Certificate_ValidTo:Valid until: %s
fr.all.SSL_Certificate_ValidTo:Valable jusqu'au : %s
it.all.SSL_Certificate_ValidTo:Valido fino a: %s
nl.all.SSL_Certificate_ValidTo:Geldig tot: %s
zh_CN.all.SSL_Certificate_ValidTo:有效期至：%s

en.all.SSL_Certificate_Type:Type: %i
de.all.SSL_Certificate_Type:Type: %i
fr.all.SSL_Certificate_Type:Type : %i
it.all.SSL_Certificate_Type:Tipo: %i
nl.all.SSL_Certificate_Type:Type: %i
zh_CN.all.SSL_Certificate_Type:类型：%i

en.all.SSL_Certificate_Serial:Serial: %ld
de.all.SSL_Certificate_Serial:Serial: %ld
fr.all.SSL_Certificate_Serial:Série : %ld
it.all.SSL_Certificate_Serial:Seriale: %ld
nl.all.SSL_Certificate_Serial:Serienr.: %ld
zh_CN.all.SSL_Certificate_Serial:序列号：%ld

en.all.SSL_Certificate_Accept:Accept
de.all.SSL_Certificate_Accept:Accept
fr.all.SSL_Certificate_Accept:Accepter
it.all.SSL_Certificate_Accept:_Accetta
nl.all.SSL_Certificate_Accept:Accepteer
zh_CN.all.SSL_Certificate_Accept:接受

en.all.SSL_Certificate_Reject:Reject
de.all.SSL_Certificate_Reject:Reject
fr.all.SSL_Certificate_Reject:Rejeter
it.all.SSL_Certificate_Reject:_Rifiuta
nl.all.SSL_Certificate_Reject:Weiger
zh_CN.all.SSL_Certificate_Reject:拒绝


# Printing user interface
# =======================
#
# This section contains tokens which are used in the printing
# dialog box.
#
en.all.PrintSheetFilled:sheet is filled
de.all.PrintSheetFilled:Druckseite
fr.all.PrintSheetFilled:feuille remplie
it.all.PrintSheetFilled:Il foglio stampato è pieno
nl.all.PrintSheetFilled:pagina
zh_CN.all.PrintSheetFilled:已填写打印表单

en.all.PrintSheetsFilled:sheets are filled
de.all.PrintSheetsFilled:Druckseiten
fr.all.PrintSheetsFilled:feuilles remplies
it.all.PrintSheetsFilled:I fogli stampati sono pieni
nl.all.PrintSheetsFilled:pagina's
zh_CN.all.PrintSheetsFilled:已填写打印表单

en.all.Printer:Printer
de.all.Printer:Drucker
fr.all.Printer:Imprimante
it.all.Printer:Stampante
nl.all.Printer:Printer
zh_CN.all.Printer:打印机

en.all.Copies:Copies
de.all.Copies:Kopien
fr.all.Copies:Copies
it.all.Copies:Copie
nl.all.Copies:Kopieën
zh_CN.all.Copies:副本

en.all.Printing:Printing page
de.all.Printing:Drucke Seite
fr.all.Printing:Page impression
it.all.Printing:Stampa della pagina
nl.all.Printing:Pagina aan het afdrukken
zh_CN.all.Printing:正在打印页面


# Treeview interface
# ==================
#
# This section contains tokens which are used in the treeview
# component. (For example, in the main hotlist/global history windows)
#

# Tree URL text
#
en.all.TreeAdded:Added: %s
de.all.TreeAdded:eingetragen am: %s
fr.all.TreeAdded:Ajoutée : %s
it.all.TreeAdded:Aggiunto: %s
nl.all.TreeAdded:Toegevoegd: %s
zh_CN.all.TreeAdded:新增：%s

en.all.TreeLast:Last visited: %s
de.all.TreeLast:letzter Besuch: %s
fr.all.TreeLast:Dernière visitée : %s
it.all.TreeLast:Ultima visita: %s
nl.all.TreeLast:Laatst bezocht: %s
zh_CN.all.TreeLast:上次访问：%s

en.all.TreeVisited:Visited: %s
de.all.TreeVisited:gesehen am: %s
fr.all.TreeVisited:Visitées : %s
it.all.TreeVisited:Visitato: %s
nl.all.TreeVisited:Bezocht: %s keer
zh_CN.all.TreeVisited:访问日期：%s

en.all.TreeVisits:Visits: %i
de.all.TreeVisits:Besuche gesamt: %i
fr.all.TreeVisits:Visites : %i
it.all.TreeVisits:Visite totali: %i
nl.all.TreeVisits:Bezocht: %i keer
zh_CN.all.TreeVisits:访问次数：%i

en.all.TreeUnknown:Unknown
de.all.TreeUnknown:Unbekannt
fr.all.TreeUnknown:Inconnue
it.all.TreeUnknown:Sconosciuta/o
nl.all.TreeUnknown:Onbekend
zh_CN.all.TreeUnknown:未知

en.all.TreeValue:Value: %s
de.all.TreeValue:Eintrag: %s
fr.all.TreeValue:Valeur : %s
it.all.TreeValue:Valore: %s
nl.all.TreeValue:Waarde: %s
zh_CN.all.TreeValue:值：%s

en.all.TreeComment:Comment: %s
de.all.TreeComment:Kommentar: %s
fr.all.TreeComment:Commentaire : %s
it.all.TreeComment:Commento: %s
nl.all.TreeComment:Commentaar: %s
zh_CN.all.TreeComment:注释：%s

en.all.TreeDomain:Domain: %s%s
de.all.TreeDomain:Domain: %s%s
fr.all.TreeDomain:Domaine : %s%s
it.all.TreeDomain:Dominio: %s%s
nl.all.TreeDomain:Domein: %s%s
zh_CN.all.TreeDomain:域：%s%s

en.all.TreePath:Path: %s%s
de.all.TreePath:Pfad: %s%s
fr.all.TreePath:Chemin : %s%s
it.all.TreePath:Percorso: %s%s
nl.all.TreePath:Pad: %s%s
zh_CN.all.TreePath:路径：%s%s

en.all.TreeExpires:Expires: %s
de.all.TreeExpires:Verfällt: %s
fr.all.TreeExpires:Expire : %s
it.all.TreeExpires:Scadenza: %s
nl.all.TreeExpires:Verloopt op: %s
zh_CN.all.TreeExpires:过期：%s

en.all.TreeLastUsed:Last used: %s
de.all.TreeLastUsed:Zuletzt genutzt: %s
fr.all.TreeLastUsed:Dernière utilisation : %s
it.all.TreeLastUsed:Ultimo utilizzo: %s
nl.all.TreeLastUsed:Laatst gebruikt: %s
zh_CN.all.TreeLastUsed:上次使用：%s

en.all.TreeSecure:Secure hosts only: %s
de.all.TreeSecure:Nur sichere Hosts: %s
fr.all.TreeSecure:Uniquement des sites sécurisés : %s
it.all.TreeSecure:Solo host sicuri: %s
nl.all.TreeSecure:Alleen veilige sites: %s
zh_CN.all.TreeSecure:仅限安全主机：%s

en.all.TreeVersion:Version: %s
de.all.TreeVersion:Version: %s
fr.all.TreeVersion:Version : %s
it.all.TreeVersion:Versione: %s
nl.all.TreeVersion:Versie: %s
zh_CN.all.TreeVersion:版本：%s

en.all.TreePersistent:Persistent: %s
de.all.TreePersistent:Persistent: %s
fr.all.TreePersistent:Persistant : %s
it.all.TreePersistent:Persistenza: %s
nl.all.TreePersistent:Permanent: %s
zh_CN.all.TreePersistent:持续性：%s

en.all.TreeHeaders: (from headers)
de.all.TreeHeaders: (aus Header)
fr.all.TreeHeaders: (à partir des entêtes)
it.all.TreeHeaders: (da intestazioni)
nl.all.TreeHeaders: (van koppen)
zh_CN.all.TreeHeaders: （来自报头）

en.all.TreeVersion0:Netscape
de.all.TreeVersion0:Netscape
fr.all.TreeVersion0:Netscape
it.all.TreeVersion0:Netscape
nl.all.TreeVersion0:Netscape
zh_CN.all.TreeVersion0:Netscape

en.all.TreeVersion1:RFC 2109
de.all.TreeVersion1:RFC 2109
fr.all.TreeVersion1:RFC 2109
it.all.TreeVersion1:RFC 2109
nl.all.TreeVersion1:RFC 2109
zh_CN.all.TreeVersion1:RFC 2109

en.all.TreeVersion2:RFC 2965
de.all.TreeVersion2:RFC 2965
fr.all.TreeVersion2:RFC 2965
it.all.TreeVersion2:RFC 2965
nl.all.TreeVersion2:RFC 2965
zh_CN.all.TreeVersion2:RFC 2965

en.all.TreeSession:Session end
de.all.TreeSession:Sitzungsende
fr.all.TreeSession:Fin de session
it.all.TreeSession:Fine sessione
nl.all.TreeSession:Sessie-einde
zh_CN.all.TreeSession:会话结束

en.all.TreeUnused:Unused
de.all.TreeUnused:Nicht benutzt
fr.all.TreeUnused:Inutilisé
it.all.TreeUnused:Inutilizzato
nl.all.TreeUnused:Ongebruikt
zh_CN.all.TreeUnused:未使用

en.all.TreeImport:Imported URL
de.all.TreeImport:Importierte URL
fr.all.TreeImport:URL importée
it.all.TreeImport:URL importati
nl.all.TreeImport:Geïmporteerd adres
zh_CN.all.TreeImport:导入 URL

en.all.TreeNewLink:New address
de.all.TreeNewLink:New address
fr.all.TreeNewLink:Nouvelle adresse
it.all.TreeNewLink:Nuovo indirizzo
nl.all.TreeNewLink:Nieuw webadres
zh_CN.all.TreeNewLink:新建地址

en.all.TreeNewFolder:New directory
de.all.TreeNewFolder:Neues Verzeichnis
fr.all.TreeNewFolder:Nouv. répertoire
it.all.TreeNewFolder:Nuova cartella
nl.all.TreeNewFolder:Nieuwe map
zh_CN.all.TreeNewFolder:新建目录

en.all.TreeLaunch:Visit URL
de.all.TreeLaunch:URL ansehen
fr.all.TreeLaunch:Visiter l'URL
it.all.TreeLaunch:Visita URL
nl.all.TreeLaunch:Bezoek webadres
zh_CN.all.TreeLaunch:访问 URL

en.all.TreeDelete:Delete
de.all.TreeDelete:Löschen
fr.all.TreeDelete:Effacer
it.all.TreeDelete:Elimina
nl.all.TreeDelete:Verwijder
zh_CN.all.TreeDelete:删除

en.all.TreeDefault:Set as default
de.all.TreeDefault:Set as default
fr.all.TreeDefault:Définir par défaut
it.all.TreeDefault:Imposta come predefinito
nl.all.TreeDefault:Stel in als standaard
zh_CN.all.TreeDefault:设置为默认值

en.all.TreeClear:Clear default
de.all.TreeClear:Clear default
fr.all.TreeClear:Effacer défaut
it.all.TreeClear:Annulla predefinito
nl.all.TreeClear:Annuleer standaard
zh_CN.all.TreeClear:清除默认值

en.ami.TreeEdit:Edit title
de.ami.TreeEdit:Edit title
fr.ami.TreeEdit:Modifier le titre
it.ami.TreeEdit:Modifica titolo
nl.ami.TreeEdit:Wijzig titel
zh_CN.ami.TreeEdit:修改标题

# Treeview field labels
#
en.all.TreeviewLabelTitle:Title
de.all.TreeviewLabelTitle:Title
fr.all.TreeviewLabelTitle:Titre
it.all.TreeviewLabelTitle:Titolo:
nl.all.TreeviewLabelTitle:Titel:
zh_CN.all.TreeviewLabelTitle:标题

en.all.TreeviewLabelURL:URL
de.all.TreeviewLabelURL:URL
fr.all.TreeviewLabelURL:URL
it.all.TreeviewLabelURL:URL:
nl.all.TreeviewLabelURL:Adres:
zh_CN.all.TreeviewLabelURL:URL

en.all.TreeviewLabelLastVisit:Last visit
de.all.TreeviewLabelLastVisit:Last visit
fr.all.TreeviewLabelLastVisit:Dernière visite
it.all.TreeviewLabelLastVisit:Ultima visita:
nl.all.TreeviewLabelLastVisit:Laatste bezoek:
zh_CN.all.TreeviewLabelLastVisit:上次访问

en.all.TreeviewLabelVisits:Visits
de.all.TreeviewLabelVisits:Visits
fr.all.TreeviewLabelVisits:Visites
it.all.TreeviewLabelVisits:Visite:
nl.all.TreeviewLabelVisits:Bezocht:
zh_CN.all.TreeviewLabelVisits:访问次数

en.all.TreeviewLabelPeriod:Period
de.all.TreeviewLabelPeriod:Period
fr.all.TreeviewLabelPeriod:Période
it.all.TreeviewLabelPeriod:Periodo:
nl.all.TreeviewLabelPeriod:Periode:
zh_CN.all.TreeviewLabelPeriod:时间段

en.all.TreeviewLabelName:Name
de.all.TreeviewLabelName:Name
fr.all.TreeviewLabelName:Nom
it.all.TreeviewLabelName:Nome:
nl.all.TreeviewLabelName:Naam:
zh_CN.all.TreeviewLabelName:名称

en.all.TreeviewLabelContent:Content
de.all.TreeviewLabelContent:Content
fr.all.TreeviewLabelContent:Contenu
it.all.TreeviewLabelContent:Contenuto:
nl.all.TreeviewLabelContent:Inhoud:
zh_CN.all.TreeviewLabelContent:内容

en.all.TreeviewLabelDomain:Domain
de.all.TreeviewLabelDomain:Domain
fr.all.TreeviewLabelDomain:Domaine
it.all.TreeviewLabelDomain:Dominio:
nl.all.TreeviewLabelDomain:Domein:
zh_CN.all.TreeviewLabelDomain:域

en.all.TreeviewLabelPath:Path
de.all.TreeviewLabelPath:Path
fr.all.TreeviewLabelPath:Chemin
it.all.TreeviewLabelPath:Percorso:
nl.all.TreeviewLabelPath:Pad:
zh_CN.all.TreeviewLabelPath:路径

en.all.TreeviewLabelExpires:Expires
de.all.TreeviewLabelExpires:Expires
fr.all.TreeviewLabelExpires:Expire
it.all.TreeviewLabelExpires:Scadenza:
nl.all.TreeviewLabelExpires:Verloopt:
zh_CN.all.TreeviewLabelExpires:过期

en.all.TreeviewLabelLastUsed:Last used
de.all.TreeviewLabelLastUsed:Last used
fr.all.TreeviewLabelLastUsed:Les dernières utilisées
it.all.TreeviewLabelLastUsed:Ultimo utilizzo:
nl.all.TreeviewLabelLastUsed:Laatst gebruikt:
zh_CN.all.TreeviewLabelLastUsed:上次使用

en.all.TreeviewLabelRestrictions:Restrictions
de.all.TreeviewLabelRestrictions:Restrictions
fr.all.TreeviewLabelRestrictions:Restrictions
it.all.TreeviewLabelRestrictions:Restrizioni:
nl.all.TreeviewLabelRestrictions:Beperkingen:
zh_CN.all.TreeviewLabelRestrictions:限制条件

en.all.TreeviewLabelVersion:Version
de.all.TreeviewLabelVersion:Version
fr.all.TreeviewLabelVersion:Version
it.all.TreeviewLabelVersion:Versione:
nl.all.TreeviewLabelVersion:Versie:
zh_CN.all.TreeviewLabelVersion:版本

en.all.TreeviewLabelPersistent:Persistent
de.all.TreeviewLabelPersistent:Persistent
fr.all.TreeviewLabelPersistent:Persistant
it.all.TreeviewLabelPersistent:Persistenza:
nl.all.TreeviewLabelPersistent:Permanent:
zh_CN.all.TreeviewLabelPersistent:持久性

en.all.TreeviewLabelDomainFolder:Domain folder
de.all.TreeviewLabelDomainFolder:Domain folder
fr.all.TreeviewLabelDomainFolder:Dossier de domaine
it.all.TreeviewLabelDomainFolder:Cartella dominio:
nl.all.TreeviewLabelDomainFolder:Domeinmap:
zh_CN.all.TreeviewLabelDomainFolder:域文件夹

en.all.TreeviewLabelSerial:Serial
de.all.TreeviewLabelSerial:Serial
fr.all.TreeviewLabelSerial:Série
it.all.TreeviewLabelSerial:Seriale
nl.all.TreeviewLabelSerial:Serienr:
zh_CN.all.TreeviewLabelSerial:序列号

en.all.TreeviewLabelType:Type
de.all.TreeviewLabelType:Type
fr.all.TreeviewLabelType:Type
it.all.TreeviewLabelType:Tipo
nl.all.TreeviewLabelType:Type:
zh_CN.all.TreeviewLabelType:类型

en.all.TreeviewLabelValidUntil:Valid until
de.all.TreeviewLabelValidUntil:Valid until
fr.all.TreeviewLabelValidUntil:Valable jusqu'au
it.all.TreeviewLabelValidUntil:Valido fino a
nl.all.TreeviewLabelValidUntil:Geldig tot:
zh_CN.all.TreeviewLabelValidUntil:有效期从

en.all.TreeviewLabelValidFrom:Valid from
de.all.TreeviewLabelValidFrom:Valid from
fr.all.TreeviewLabelValidFrom:Valable à partir du
it.all.TreeviewLabelValidFrom:Valido da
nl.all.TreeviewLabelValidFrom:Geldig vanaf:
zh_CN.all.TreeviewLabelValidFrom:有效期至

en.all.TreeviewLabelIssuer:Issuer
de.all.TreeviewLabelIssuer:Issuer
fr.all.TreeviewLabelIssuer:Émetteur
it.all.TreeviewLabelIssuer:Emittente
nl.all.TreeviewLabelIssuer:Uitgever:
zh_CN.all.TreeviewLabelIssuer:发行者

en.all.TreeviewLabelFolder:Folder
de.all.TreeviewLabelFolder:Folder
fr.all.TreeviewLabelFolder:Dossier
it.all.TreeviewLabelFolder:Cartella
nl.all.TreeviewLabelFolder:Map:
zh_CN.all.TreeviewLabelFolder:文件夹

# Cookie Manager field values
#
en.all.CookieManagerSession:Session
it.all.CookieManagerSession:Sessione
zh_CN.all.CookieManagerSession:会话

en.all.CookieManagerHTTPS:Secure hosts via https only
de.all.CookieManagerHTTPS:Secure hosts via https only
fr.all.CookieManagerHTTPS:Hôtes sécurisés via https uniquement
it.all.CookieManagerHTTPS:Solo host sicuri via https
nl.all.CookieManagerHTTPS:Veilige websites alleen via https
zh_CN.all.CookieManagerHTTPS:仅通过 HTTPS 连接安全主机

en.all.CookieManagerSecure:Secure hosts only
de.all.CookieManagerSecure:Secure hosts only
fr.all.CookieManagerSecure:Hôtes sécurisés uniquement
it.all.CookieManagerSecure:Solo host sicuri
nl.all.CookieManagerSecure:Alleen veilige verbindingen
zh_CN.all.CookieManagerSecure:仅限安全主机

en.all.CookieManagerHTTP:HTTP connections only
de.all.CookieManagerHTTP:HTTP connections only
fr.all.CookieManagerHTTP:Connexions HTTP uniquement
it.all.CookieManagerHTTP:Solo connessioni HTTP
nl.all.CookieManagerHTTP:Alleen HTTP-verbindingen
zh_CN.all.CookieManagerHTTP:仅限 HTTP 连接

# Hotlist default folder's default name
#
en.all.HotlistDefaultFolderName:Unsorted entries
fr.all.HotlistDefaultFolderName:Entrées non triées
it.all.HotlistDefaultFolderName:Voci non ordinate
nl.all.HotlistDefaultFolderName:Ongesorteerde items
zh_CN.all.HotlistDefaultFolderName:未分类条目

# Default name for new folders
#
en.all.NewFolderName:New folder
de.all.NewFolderName:New folder
fr.all.NewFolderName:Nouveau dossier
it.all.NewFolderName:Nuova cartella
nl.all.NewFolderName:Nieuwe map
zh_CN.all.NewFolderName:新建文件夹

# Default title
#
en.all.NoTitle:<No title>
de.all.NoTitle:<No title>
fr.all.NoTitle:<Sans titre>
it.all.NoTitle:<Senza titolo>
nl.all.NoTitle:<Naamloos>
zh_CN.all.NoTitle:<无标题>

# Tree export
#
en.all.TreeHotlist:NetSurf hotlist
de.all.TreeHotlist:NetSurf Hotlist
fr.all.TreeHotlist:Favoris de NetSurf
it.all.TreeHotlist:Segnalibri di NetSurf
nl.all.TreeHotlist:NetSurf-favorieten
zh_CN.all.TreeHotlist:NetSurf 常用列表


# About user interface tokens
# ===========================
#
# This secion is for tokens that have user information about the browser

en.ami.NetSurfDesc:Small as a mouse, fast as a cheetah and available for free. NetSurf is a multi-platform web browser.
fr.ami.NetSurfDesc:Petit comme une souris, rapide comme un guépard. NetSurf est un navigateur Web multi-plate-forme libre.
it.ami.NetSurfDesc:Piccolo come un mouse e veloce come un ghepardo! NetSurf, il browser web opensource e multi-piattaforma
nl.ami.NetSurfDesc:Klein als een muis, snel als een cheetah en gratis beschikbaar. NetSurf is een multi-platform webbrowser.
zh_CN.ami.NetSurfDesc:NetSurf 体积小，速度快，并提供免费服务。NetSurf 是一个多平台的网络浏览器。

en.gtk.AboutDesc:NetSurf is a small and fast web browser.
fr.gtk.AboutDesc:NetSurf est un navigateur Web multi-plate-forme libre.
it.gtk.AboutDesc:NetSurf, il browser web opensource e multi-piattaforma
nl.gtk.AboutDesc:NetSurf is een kleine, snelle webbrowser met open broncode.
zh_CN.gtk.AboutDesc:NetSurf 是一款体积小，速度快的网络浏览器。


# Hotlist user interface tokens
# =============================
#
# This section contains tokens which are used in various parts of
# the hotlist user interface.
#

# Hotlist sub-window titles
#
en.all.NewLink:Create new address
de.all.NewLink:Neuen Eintrag erstellen
fr.all.NewLink:Créer une nouvelle adresse
it.all.NewLink:Crea nuovo indirizzo
nl.all.NewLink:Nieuw adres aanmaken
zh_CN.all.NewLink:新建地址

en.all.NewFolder:Create new directory
de.all.NewFolder:Verzeichnis anlegen
fr.all.NewFolder:Créer un nouveau dossier
it.all.NewFolder:Crea nuova cartella
nl.all.NewFolder:Nieuwe map aanmaken
zh_CN.all.NewFolder:新建目录

en.all.EditTitle:Edit title
de.all.EditTitle:Edit title
fr.all.EditTitle:Éditer le titre
it.all.EditTitle:Modifica titolo
nl.all.EditTitle:Wijzig titel
zh_CN.all.EditTitle:修改标题

en.all.EditLink:Edit address
de.all.EditLink:Eintrag bearbeiten
fr.all.EditLink:Éditer l'adresse
it.all.EditLink:Modifica indirizzo
nl.all.EditLink:Bewerk adres
zh_CN.all.EditLink:修改地址

en.all.EditFolder:Rename directory
de.all.EditFolder:Verzeichnis umbenennen
fr.all.EditFolder:Renommer le dossier
it.all.EditFolder:Rinomina cartella
nl.all.EditFolder:Hernoem map
zh_CN.all.EditFolder:重命名目录

# Default hotlist page names
#
en.all.HotlistHomepage:NetSurf homepage
de.all.HotlistHomepage:NetSurf Homepage
fr.all.HotlistHomepage:Page d'accueil de NetSurf
it.all.HotlistHomepage:Pagina iniziale di NetSurf
nl.all.HotlistHomepage:NetSurf-startpagina
zh_CN.all.HotlistHomepage:NetSurf 主页

en.all.HotlistDocumentation:Documentation
de.all.HotlistDocumentation:Dokumentation
fr.all.HotlistDocumentation:Documentation
it.all.HotlistDocumentation:Documentazione
nl.all.HotlistDocumentation:Documentatie
zh_CN.all.HotlistDocumentation:文档

en.all.HotlistContact:Contact the NetSurf developers
de.all.HotlistContact:Contact the NetSurf developers
fr.all.HotlistContact:Contacter les développeurs de NetSurf
it.all.HotlistContact:Contatta gli sviluppatori di NetSurf
nl.all.HotlistContact:Contacteer (Eng.) de NetSurf-ontwikkelaars
zh_CN.all.HotlistContact:联系 NetSurf 开发人员

en.all.HotlistDownloads:Download the latest version
de.all.HotlistDownloads:Download the latest version
fr.all.HotlistDownloads:Télécharger la dernière version
it.all.HotlistDownloads:Scarica l'ultima versione
nl.all.HotlistDownloads:Haal de laatste versie op
zh_CN.all.HotlistDownloads:下载最新版本

# Default (Amiga) hotlist folder names
#
en.ami.HotlistMenu:Hotlist menu
de.ami.HotlistMenu:Hotlist menu
fr.ami.HotlistMenu:Hotlist menu
it.ami.HotlistMenu:Menu segnalibri
nl.ami.HotlistMenu:Favorietenmenu
zh_CN.ami.HotlistMenu:常用列表菜单

en.ami.HotlistToolbar:Hotlist toolbar
de.ami.HotlistToolbar:Hotlist toolbar
fr.ami.HotlistToolbar:Hotlist toolbar
it.ami.HotlistToolbar:Barra segnalibri
nl.ami.HotlistToolbar:Favorietenwerkbalk
zh_CN.ami.HotlistToolbar:常用列表工具栏


# Global history user interface tokens
# ====================================
#
# This section contains tokens which are used in various parts of
# the global history user interface.
#
en.all.GlobalHistory:Global history
de.all.GlobalHistory:History (global)
fr.all.GlobalHistory:Historique global
it.all.GlobalHistory:Cronologia globale
nl.all.GlobalHistory:Browsergeschiedenis
zh_CN.all.GlobalHistory:全局历史记录

en.all.DomainAll:(All domains)
de.all.DomainAll:(All domains)
fr.all.DomainAll:(Tous les domaines)
it.all.DomainAll:(Tutti i domini)
nl.all.DomainAll:(Alle domeinen)
zh_CN.all.DomainAll:（所有域）

en.all.DateToday:Today
de.all.DateToday:Heute
fr.all.DateToday:Aujourd'hui
it.all.DateToday:Oggi
nl.all.DateToday:Vandaag
zh_CN.all.DateToday:今天

en.all.DateYesterday:Yesterday
de.all.DateYesterday:Gestern
fr.all.DateYesterday:Hier
it.all.DateYesterday:Ieri
nl.all.DateYesterday:Gisteren
zh_CN.all.DateYesterday:昨天

en.all.Date2Days:Two days ago
de.all.Date2Days:vor 2 Tagen
fr.all.Date2Days:Il y a deux jours
it.all.Date2Days:2 giorni fa
nl.all.Date2Days:2 dagen geleden
zh_CN.all.Date2Days:两天前

en.all.Date3Days:Three days ago
de.all.Date3Days:vor 3 Tagen
fr.all.Date3Days:Il y a trois jours
it.all.Date3Days:3 giorni fa
nl.all.Date3Days:3 dagen geleden
zh_CN.all.Date3Days:三天前

en.all.Date4Days:Four days ago
de.all.Date4Days:vor 4 Tagen
fr.all.Date4Days:Il y a quatre jours
it.all.Date4Days:4 giorni fa
nl.all.Date4Days:4 dagen geleden
zh_CN.all.Date4Days:四天前

en.all.Date5Days:Five days ago
de.all.Date5Days:vor 5 Tagen
fr.all.Date5Days:Il y a cinq jours
it.all.Date5Days:5 giorni fa
nl.all.Date5Days:5 dagen geleden
zh_CN.all.Date5Days:五天前

en.all.Date6Days:Six days ago
de.all.Date6Days:vor 6 Tagen
fr.all.Date6Days:Il y a six jours
it.all.Date6Days:6 giorni fa
nl.all.Date6Days:6 dagen geleden
zh_CN.all.Date6Days:六天前

en.all.Date1Week:A week ago
de.all.Date1Week:vor einer Woche
fr.all.Date1Week:Il y a une semaine
it.all.Date1Week:1 settimana fa
nl.all.Date1Week:Een week geleden
zh_CN.all.Date1Week:一周前

en.all.Date2Week:Two weeks ago
de.all.Date2Week:vor 2 Wochen
fr.all.Date2Week:Il y a 2 semaines
it.all.Date2Week:2 settimane fa
nl.all.Date2Week:2 weken geleden
zh_CN.all.Date2Week:两周前

en.all.Date3Week:Three weeks ago
de.all.Date3Week:vor 3 Wochen
fr.all.Date3Week:Il y a 3 semaines
it.all.Date3Week:3 settimane fa
nl.all.Date3Week:3 weken geleden
zh_CN.all.Date3Week:三周前

en.all.Sunday:Sunday
de.all.Sunday:Sonntag
fr.all.Sunday:Dimanche
it.all.Sunday:Domenica
nl.all.Sunday:Zondag
zh_CN.all.Sunday:周天

en.all.Monday:Monday
de.all.Monday:Montag
fr.all.Monday:Lundi
it.all.Monday:Lunedi
nl.all.Monday:Maandag
zh_CN.all.Monday:周一

en.all.Tuesday:Tuesday
de.all.Tuesday:Dienstag
fr.all.Tuesday:Mardi
it.all.Tuesday:Martedi
nl.all.Tuesday:Dinsdag
zh_CN.all.Tuesday:周二

en.all.Wednesday:Wednesday
de.all.Wednesday:Mittwoch
fr.all.Wednesday:Mercredi
it.all.Wednesday:Mercoledi
nl.all.Wednesday:Woensdag
zh_CN.all.Wednesday:周三

en.all.Thursday:Thursday
de.all.Thursday:Donnerstag
fr.all.Thursday:Jeudi
it.all.Thursday:Giovedi
nl.all.Thursday:Donderdag
zh_CN.all.Thursday:周四

en.all.Friday:Friday
de.all.Friday:Freitag
fr.all.Friday:Vendredi
it.all.Friday:Venerdi
nl.all.Friday:Vrijdag
zh_CN.all.Friday:周五

en.all.Saturday:Saturday
de.all.Saturday:Samstag
fr.all.Saturday:Samedi
it.all.Saturday:Sabato
nl.all.Saturday:Zaterdag
zh_CN.all.Saturday:周六


# Menus
# =====
#
# This section defines the title and entry text for NetSurf's menus.
#

# Iconbar menu
#
en.all.Info:Info
de.all.Info:Information
fr.all.Info:Information
it.all.Info:Informazioni
nl.all.Info:Informatie
zh_CN.all.Info:信息

en.ro.AppHelpNoShortcut:Help...
de.ro.AppHelpNoShortcut:Hilfe...
fr.ro.AppHelpNoShortcut:Aide...
it.ro.AppHelpNoShortcut:Aiuto...
nl.ro.AppHelpNoShortcut:Hulp...
zh_CN.ro.AppHelpNoShortcut:帮助…

en.beos.AppHelp:Help...
de.beos.AppHelp:Hilfe...
fr.beos.AppHelp:Aide...
it.beos.AppHelp:Aiuto...
nl.beos.AppHelp:Hulp...
zh_CN.beos.AppHelp:帮助…

en.ro.HotlistShowNoShortcut:Show hotlist...
de.ro.HotlistShowNoShortcut:Hotlist zeigen...
fr.ro.HotlistShowNoShortcut:Montrer les favoris...
it.ro.HotlistShowNoShortcut:Mostra...
nl.ro.HotlistShowNoShortcut:Favorieten...
zh_CN.ro.HotlistShowNoShortcut:显示常用列表…

en.ro.HistGlobalNoShortcut:Show global history...
de.ro.HistGlobalNoShortcut:History (global) zeigen...
fr.ro.HistGlobalNoShortcut:Montrer l'historique global...
it.ro.HistGlobalNoShortcut:Mostra cronologia globale...
nl.ro.HistGlobalNoShortcut:Browsergeschiedenis...
zh_CN.ro.HistGlobalNoShortcut:显示全局历史记录…

en.all.Open:Open
de.all.Open:Öffnen
fr.all.Open:Ouvrir
it.all.Open:Apri
zh_CN.all.Open:打开

en.all.Choices:Choices...
de.all.Choices:Einstellungen...
fr.all.Choices:Préférences...
it.all.Choices:Scegli...
nl.all.Choices:Keuzes...
zh_CN.all.Choices:选择…

en.all.Quit:Quit
de.all.Quit:Beenden
fr.all.Quit:Quitter
it.all.Quit:Esci
nl.all.Quit:Stop
zh_CN.all.Quit:退出

en.beos.QuitAccel:Q
zh_CN.beos.QuitAccel:Q

# Iconbar -> Open menu
#
en.all.OpenURL:Open URL
de.all.OpenURL:Öffne URL
fr.all.OpenURL:Ouvrir l'URL
it.all.OpenURL:Apri URL
nl.all.OpenURL:Weblocatie
zh_CN.all.OpenURL:打开 URL

# Main menu
#
en.all.Page:Page
de.all.Page:Seite
fr.all.Page:Page
it.all.Page:Pagina
nl.all.Page:Pagina
zh_CN.all.Page:页面

en.all.Object:Object
de.all.Object:Objekt
fr.all.Object:Objet
it.all.Object:Oggetto
nl.all.Object:Object
zh_CN.all.Object:对象

en.all.Navigate:Navigate
de.all.Navigate:Navigieren
fr.all.Navigate:Navigation
it.all.Navigate:Visualizza
nl.all.Navigate:Navigeer
zh_CN.all.Navigate:导航

en.all.View:Display
de.all.View:Anzeige
fr.all.View:Affichage
it.all.View:Mostra
nl.all.View:Weergave
zh_CN.all.View:显示

en.all.Utilities:Utilities
de.all.Utilities:Werkzeuge
fr.all.Utilities:Utilitaires
it.all.Utilities:Utilità
nl.all.Utilities:Diversen
zh_CN.all.Utilities:实用工具

en.all.Help:Help
de.all.Help:Hilfe
fr.all.Help:Aide
it.all.Help:Aiuto
nl.all.Help:Hulp
zh_CN.all.Help:帮助

# Main -> Page menu
#
en.ro.PageInfo:Info  ^F1
fr.ro.PageInfo:Information  ^F1
it.ro.PageInfo:Informazioni  ^F1
nl.ro.PageInfo:Informatie  ^F1
zh_CN.ro.PageInfo:信息 ^F1

en.ro.Save:Save  F3
de.ro.Save:Speichern  F3
fr.ro.Save:Sauver  F3
it.ro.Save:Salva  F3
nl.ro.Save:Bewaar  F3
zh_CN.ro.Save:保存 F3

en.ro.SaveComp:Full save  ⇑F3
de.ro.SaveComp:Alles speichern  ⇑F3
fr.ro.SaveComp:Sauvegarde Complète  ⇑F3
it.ro.SaveComp:Salva Tutto  ⇑F3
nl.ro.SaveComp:Bewaar alles  ⇑F3
zh_CN.ro.SaveComp:全部保存 ↑F3

en.all.Export:Export
de.all.Export:Exportieren
fr.all.Export:Exporter
it.all.Export:Esporta
nl.all.Export:Exporteer
zh_CN.all.Export:导出

en.all.SaveURL:Save location
de.all.SaveURL:URL speichern
fr.all.SaveURL:Sauver le lieu
it.all.SaveURL:Salva indirizzo
nl.all.SaveURL:Bewaar adres
zh_CN.all.SaveURL:保存位置

en.ro.Print:Print  PRINT
de.ro.Print:Drucken  DRUCK
fr.ro.Print:Imprimer  PRINT
it.ro.Print:Stampa  STAMPA
nl.ro.Print:Druk af  PRINT
zh_CN.ro.Print:打印 PRINT

en.ro.NewWindow:New window  ^N
de.ro.NewWindow:Neues Fenster  ^N
fr.ro.NewWindow:Nouvelle fenêtre  ^N
it.ro.NewWindow:Nuova finestra  ^N
nl.ro.NewWindow:Nieuw venster  ^N
zh_CN.ro.NewWindow:新建窗口 ^N

en.beos.NewWindowNSAccel:N
it.beos.NewWindowNSAccel:N
zh_CN.beos.NewWindowNSAccel:N

en.ro.ViewSrc:View source...  F8
de.ro.ViewSrc:Quellcode...  F8
fr.ro.ViewSrc:Voir le source...  F8
it.ro.ViewSrc:Mostra sorgente...  F8
nl.ro.ViewSrc:Toon HTML...  F8
en.beos.ViewSrc:View source...
de.beos.ViewSrc:Quellcode...
fr.beos.ViewSrc:Voir le source...
it.beos.ViewSrc:Mostra sorgente...
nl.beos.ViewSrc:Toon HTML...
zh_CN.beos.ViewSrc:查看源代码…

en.beos.ViewSrcAccel:U
it.beos.ViewSrcAccel:U
zh_CN.beos.ViewSrcAccel:U

# Main -> Page -> Export menu
#
en.ro.Draw:Draw  ⇑^F3
fr.ro.Draw:Dessiner  ⇑^F3
it.ro.Draw:Draw  �^F3
nl.ro.Draw:Draw-bestand  ⇑^F3
zh_CN.ro.Draw:绘图 ↑^F3

en.all.PDF:PDF
fr.all.PDF:PDF
it.all.PDF:PDF
nl.all.PDF:PDF
zh_CN.all.PDF:PDF

en.ro.Text:Text  ^F3
fr.ro.Text:Texte  ^F3
it.ro.Text:Testo  ^F3
nl.ro.Text:Tekstbestand  ^F3
zh_CN.ro.Text:文本 ^ F3

# Main -> Page -> Save location menu
#
en.ro.URI:Acorn URI
fr.ro.URI:Acorn URI
it.ro.URI:Acorn URI
nl.ro.URI:Acorn-URI
zh_CN.ro.URI:Acorn URI

en.ro.URL:ANT URL
fr.ro.URL:ANT URL
it.ro.URL:ANT URL
nl.ro.URL:ANT-URL
zh_CN.ro.URL:ANT URL

en.all.LinkText:Text
fr.all.LinkText:Texte
it.all.LinkText:Testo
nl.all.LinkText:Tekstbestand
zh_CN.all.LinkText:文本

# Main -> Object -> Object menu
#
en.all.ObjInfo:Info
fr.all.ObjInfo:Information
it.all.ObjInfo:Informazioni
nl.all.ObjInfo:Informatie
zh_CN.all.ObjInfo:信息

en.all.ObjSave:Save
de.all.ObjSave:Speichern
fr.all.ObjSave:Sauver
it.all.ObjSave:Salva
nl.all.ObjSave:Bewaar
zh_CN.all.ObjSave:保存

en.all.ObjPrint:Print
de.all.ObjPrint:Drucken
fr.all.ObjPrint:Imprimer
it.all.ObjPrint:Stampa
nl.all.ObjPrint:Druk af
zh_CN.all.ObjPrint:打印

en.all.ObjReload:Reload
de.all.ObjReload:erneut laden
fr.all.ObjReload:Recharger
it.all.ObjReload:Ricarica
nl.all.ObjReload:Herlaad
zh_CN.all.ObjReload:重装

# Main -> Object -> Object -> Export menu
#
en.all.Sprite:Sprite
it.all.Sprite:Sprite
nl.all.Sprite:Sprite-bestand
zh_CN.all.Sprite:贴图

en.all.ObjDraw:Draw
it.all.ObjDraw:Draw
nl.all.ObjDraw:Draw-bestand
zh_CN.all.ObjDraw:绘制

# Main -> Object -> Link menu
en.all.LinkSave:Save
de.all.LinkSave:Speichern
fr.all.LinkSave:Enregistrer
it.all.LinkSave:Salva
nl.all.LinkSave:Bewaar
zh_CN.all.LinkSave:保存

en.all.LinkDload:Download target
de.all.LinkDload:Ziel speichern
fr.all.LinkDload:Téléchargement cible
it.all.LinkDload:Scarica file
nl.all.LinkDload:Haal op
zh_CN.all.LinkDload:下载目标

en.all.LinkNew:New window
de.all.LinkNew:Neues Fenster
fr.all.LinkNew:Nouvelle fenêtre
it.all.LinkNew:Nuova finestra
nl.all.LinkNew:Nieuw venster
zh_CN.all.LinkNew:新建窗口

# Main -> Selection menu
en.all.SelSave:Save
fr.all.SelSave:Enregistrer
de.all.SelSave:Speichern
it.all.SelSave:Salva
nl.all.SelSave:Bewaar
zh_CN.all.SelSave:保存

# Main -> Navigate menu
#
en.all.Home:Home page
de.all.Home:Homepage
fr.all.Home:Page d'accueil
it.all.Home:Pagina iniziale
nl.all.Home:Startpagina
zh_CN.all.Home:主页

en.beos.HomeAccel:H
it.beos.HomeAccel:H
zh_CN.beos.HomeAccel:H

en.all.Back:Back one page
de.all.Back:Eine Seite zurück
fr.all.Back:Retour
it.all.Back:Indietro
nl.all.Back:Vorige pagina
zh_CN.all.Back:后退

en.beos.BackAccel:←
it.beos.BackAccel:�
zh_CN.beos.BackAccel:←

en.all.Forward:Forward one page
de.all.Forward:Eine Seite vor
fr.all.Forward:Avancer
it.all.Forward:Avanti
nl.all.Forward:Volgende pagina
zh_CN.all.Forward:前进

en.beos.ForwardAccel:→
it.beos.ForwardAccel:�
zh_CN.beos.ForwardAccel:→

en.all.UpLevel:Up one level
de.all.UpLevel:Eine Ebene hoch
fr.all.UpLevel:Remonter d'un niveau
it.all.UpLevel:Livello superiore
nl.all.UpLevel:Niveau omhoog
zh_CN.all.UpLevel:回到上级

en.beos.UpLevelAccel:↑
it.beos.UpLevelAccel:�
zh_CN.beos.UpLevelAccel:↑

en.ro.Reload:Reload this page  ^F5
de.ro.Reload:Seite erneut laden  ^F5
fr.ro.Reload:Recharger cette page  ^F5
it.ro.Reload:Ricarica  ^F5
nl.ro.Reload:Herlaad pagina  ^F5
en.beos.Reload:Reload this page
de.beos.Reload:Seite erneut laden
fr.beos.Reload:Recharger cette page
it.beos.Reload:Ricarica
nl.beos.Reload:Herlaad pagina
zh_CN.beos.Reload:重新载入此页面

en.beos.ReloadAccel:R
it.beos.ReloadAccel:R
zh_CN.beos.ReloadAccel:R

en.all.Stop:Stop loading this page
de.all.Stop:Ladevorgang abbrechen
fr.all.Stop:Arrêter le chargement de la page
it.all.Stop:Interrompi
nl.all.Stop:Breek ophaalproces af
zh_CN.all.Stop:停止加载此页面

en.beos.StopAccel:S
it.beos.StopAccel:S
zh_CN.beos.StopAccel:S

# Main -> Display menu
#
en.ro.ScaleView:Scale view  F11
de.ro.ScaleView:Vergrößerung  F11
fr.ro.ScaleView:Ajuster la vue  F11
it.ro.ScaleView:Visualizzazione graduale  F11
nl.ro.ScaleView:Schaal pagina  F11
zh_CN.ro.ScaleView:缩放视图 F11

en.all.Images:Images
de.all.Images:Bilder
fr.all.Images:Images
it.all.Images:Immagini
nl.all.Images:Toon afbeeldingen
zh_CN.all.Images:图像

en.all.Toolbars:Toolbars
de.all.Toolbars:Anzeigen und Leisten
fr.all.Toolbars:Barre d'outils
it.all.Toolbars:Barre strumenti
nl.all.Toolbars:Toon gereedschapbalken
zh_CN.all.Toolbars:工具栏

en.all.Render:Render
de.all.Render:Rendern
fr.all.Render:Rendu
it.all.Render:Interprete
nl.all.Render:Pagina-opbouw
zh_CN.all.Render:渲染

en.all.OptDefault:Save as default
de.all.OptDefault:als Standard speichern
fr.all.OptDefault:Définir par défaut
it.all.OptDefault:Salva come predefinito
nl.all.OptDefault:Stel in als standaard
zh_CN.all.OptDefault:保存为默认值

# Main -> Display -> Images menu
#
en.all.ForeImg:Foreground images
de.all.ForeImg:Vordergrundbilder
fr.all.ForeImg:Images de premier plan
it.all.ForeImg:In primo piano
nl.all.ForeImg:Voorgrondafbeeldingen
zh_CN.all.ForeImg:前景图片

en.all.BackImg:Background images
de.all.BackImg:Hintergrundbilder
fr.all.BackImg:Images de fond
it.all.BackImg:In sottofondo
nl.all.BackImg:Achtergrondafbeeldingen
zh_CN.all.BackImg:背景图片

# Main -> Display -> Toolbars menu
#
en.all.ToolButtons:Buttons
de.all.ToolButtons:Knopfgrafiken
fr.all.ToolButtons:Boutons
it.all.ToolButtons:Pulsanti
nl.all.ToolButtons:Knoppen
zh_CN.all.ToolButtons:按钮

en.all.ToolAddress:Address bar
de.all.ToolAddress:Adressleiste
fr.all.ToolAddress:Barre d'adresse
it.all.ToolAddress:Barra indirizzi
nl.all.ToolAddress:Adresveld
zh_CN.all.ToolAddress:地址栏

en.all.ToolThrob:Throbber
de.all.ToolThrob:Ladeaktivität
fr.all.ToolThrob:Pulseur
it.all.ToolThrob:Indicatore di attività
nl.all.ToolThrob:Laadactiviteit
zh_CN.all.ToolThrob:动态浏览图示

en.all.ToolStatus:Status bar
de.all.ToolStatus:Statusanzeige
fr.all.ToolStatus:Barre d'état
it.all.ToolStatus:Barra di stato
nl.all.ToolStatus:Statusbalk
zh_CN.all.ToolStatus:状态栏

# Main -> Display -> Render menu
#
en.all.RenderAnims:Buffer animations
de.all.RenderAnims:Animationen zwischenspeichern
fr.all.RenderAnims:Tamponner les animations
it.all.RenderAnims:Buffer animazioni
nl.all.RenderAnims:Buffer animaties
zh_CN.all.RenderAnims:缓冲动画

en.all.RenderAll:Buffer all rendering
de.all.RenderAll:Alles zwischenspeichern
fr.all.RenderAll:Tamponner tous les rendus
it.all.RenderAll:Blocca tutto l'interprete
nl.all.RenderAll:Buffer gehele weergave
zh_CN.all.RenderAll:缓冲所有渲染

# Main -> Utilities menu
#
en.all.Hotlist:Hotlist
fr.all.Hotlist:Favoris
it.all.Hotlist:Segnalibri
nl.all.Hotlist:Favorieten
zh_CN.all.Hotlist:常用列表

en.all.History:History
fr.all.History:Historique
it.all.History:Cronologia locale
nl.all.History:Geschiedenis
zh_CN.all.History:历史记录

en.all.Cookies:Cookies
it.all.Cookies:Cookie
nl.all.Cookies:Cookies
zh_CN.all.Cookies:Cookies

en.ro.FindText:Find text  F4
de.ro.FindText:Text suchen  F4
fr.ro.FindText:Recherche de texte  F4
it.ro.FindText:Trova testo  F4
nl.ro.FindText:Zoek tekst  F4
zh_CN.ro.FindText:查找文本 F4

en.all.Window:Window
de.all.Window:Fenster
fr.all.Window:Fenêtre
it.all.Window:Finestra
nl.all.Window:Vensteromvang en positie
zh_CN.all.Window:窗口

# Main -> Utilities -> Hotlist menu
#
en.all.HotlistAdd:Add to hotlist
de.all.HotlistAdd:Eintrag hinzufügen
fr.all.HotlistAdd:Ajouter aux favoris
it.all.HotlistAdd:Aggiungi
nl.all.HotlistAdd:Voeg pagina toe
zh_CN.all.HotlistAdd:添加至常用列表

en.ro.HotlistShow:Show hotlist...  F6
de.ro.HotlistShow:Hotlist zeigen...  F6
fr.ro.HotlistShow:Montrer les favoris...  F6
it.ro.HotlistShow:Mostra...  F6
nl.ro.HotlistShow:Favorieten...  F6
zh_CN.ro.HotlistShow:显示常用列表… F6

# Main -> Utilities -> History menu
#
en.ro.HistLocal:Show local history... F7
de.ro.HistLocal:History (lokal) zeigen... F7
fr.ro.HistLocal:Montrer l'historique local... F7
it.ro.HistLocal:Mostra cronologia locale... F7
nl.ro.HistLocal:Venstergeschiedenis...  F7
zh_CN.ro.HistLocal:显示本地历史记录… F7

en.ro.HistGlobal:Show global history... ^F7
de.ro.HistGlobal:History (global) zeigen... ^F7
fr.ro.HistGlobal:Montrer l'historique global... ^F7
it.ro.HistGlobal:Mostra cronologia globale... ^F7
nl.ro.HistGlobal:Browsergeschiedenis...  ^F7
zh_CN.ro.HistGlobal:显示全局历史记录… ^F7

# Main -> Utilities -> Cookies menu
en.all.ShowCookies:Show cookies...
de.all.ShowCookies:Cookies verwalten...
fr.all.ShowCookies:Montrer les cookies...
it.all.ShowCookies:Mostra cookie...
nl.all.ShowCookies:Cookiesbeheer...
zh_CN.all.ShowCookies:显示 Cookies …

en.all.DeleteCookies:Delete all cookies
de.all.DeleteCookies:Alle Cookies löschen
fr.all.DeleteCookies:Supprimer tous les cookies
it.all.DeleteCookies:Cancella tutti i cookie
nl.all.DeleteCookies:Verwijder cookies
zh_CN.all.DeleteCookies:删除所有 Cookies

# Main -> Utilities -> Window menu
#
en.all.WindowSave:Set as default position
de.all.WindowSave:aktuelle Fensterposition speichern
fr.all.WindowSave:Définir comme position par défaut
it.all.WindowSave:Imposta come posizione predefinita
nl.all.WindowSave:Bewaar als standaard
zh_CN.all.WindowSave:设置为默认位置

en.all.WindowStagr:Stagger window position
de.all.WindowStagr:neue Fenster versetzen
fr.all.WindowStagr:Décaler la position des nouv. fenêtres
it.all.WindowStagr:Sfalsa posizione della finestra
nl.all.WindowStagr:Open vensters stapelgewijs
zh_CN.all.WindowStagr:错开窗口位置

en.all.WindowSize:Copy window position
de.all.WindowSize:Fenstergröße beibehalten
fr.all.WindowSize:Garder cette taille de fenêtre
it.all.WindowSize:Copia posizione della finestra
nl.all.WindowSize:Kopieer voorgaand venster
zh_CN.all.WindowSize:拷贝窗口位置

en.all.WindowReset:Reset default position
de.all.WindowReset:Fensterposition zurücksetzen
fr.all.WindowReset:RAZ de la position par défaut
it.all.WindowReset:Resetta posizione della finestra
nl.all.WindowReset:Herstel standaardwaarden
zh_CN.all.WindowReset:重置默认位置

# Main -> Help menu
#
en.ro.HelpContent:Contents  F1
de.ro.HelpContent:Inhalt  F1              
fr.ro.HelpContent:Contenus  F1
it.ro.HelpContent:Contenuti  F1
nl.ro.HelpContent:Inhoudsopgave  F1
zh_CN.ro.HelpContent:内容 F1

en.ro.HelpGuide:User guide
de.ro.HelpGuide:Handbuch
fr.ro.HelpGuide:Guide de l'utilisateur
it.ro.HelpGuide:Guida in linea
nl.ro.HelpGuide:Gebruikershandleiding
zh_CN.ro.HelpGuide:用户指南

en.ro.HelpInfo:User information
de.ro.HelpInfo:Nutzerinformation
fr.ro.HelpInfo:Information utilisateur
it.ro.HelpInfo:Informazioni utente
nl.ro.HelpInfo:Gebruikersinformatie
zh_CN.ro.HelpInfo:用户信息

en.all.HelpCredits:Credits
fr.all.HelpCredits:Crédits
it.all.HelpCredits:Ringraziamenti
nl.all.HelpCredits:Bijdragen
zh_CN.all.HelpCredits:制作人员名单

en.all.HelpLicence:Licence
de.all.HelpLicence:Lizenz
it.all.HelpLicence:Licenza
nl.all.HelpLicence:Licentie
zh_CN.all.HelpLicence:许可证

en.ro.HelpInter:Interactive help
de.ro.HelpInter:interaktive Hilfe
fr.ro.HelpInter:Aide interactive
it.ro.HelpInter:Aiuto interattivo
nl.ro.HelpInter:Interactieve hulp
zh_CN.ro.HelpInter:交互式帮助用户

# Toolbar menu
#
en.all.Toolbar:Toolbar
de.all.Toolbar:Symbolleiste
fr.all.Toolbar:Barre d'outils
it.all.Toolbar:Barra strumenti
nl.all.Toolbar:Gereedschapbalk
zh_CN.all.Toolbar:工具栏

en.all.EditToolbar:Edit toolbar
de.all.EditToolbar:Symbolleiste bearbeiten
fr.all.EditToolbar:Éditer la barre d'outils
it.all.EditToolbar:Modifica barra strumenti
nl.all.EditToolbar:Aanpasmodus
zh_CN.all.EditToolbar:编辑工具栏

# Generic tree menus (currently Hotlist and Global history)
#
en.all.Selection:Selection
de.all.Selection:Auswahl
fr.all.Selection:Sélection
it.all.Selection:Seleziona
nl.all.Selection:Selectie
zh_CN.all.Selection:选项

en.ro.SelectAll:Select all  ^A
de.ro.SelectAll:Alles auswählen  ^A
fr.ro.SelectAll:Tout sélectionner  ^A
it.ro.SelectAll:Seleziona tutto  ^A
nl.ro.SelectAll:Selecteer alles  ^A
zh_CN.ro.SelectAll:全部选择 ^A

en.ro.Clear:Clear selection  ^Z
de.ro.Clear:Auswahl aufheben  ^Z
fr.ro.Clear:Effacer la sélection  ^Z
it.ro.Clear:Annulla selezione  ^Z
nl.ro.Clear:Deselecteer  ^Z
zh_CN.ro.Clear:清除选择 ^Z

en.ro.Copy:Copy to clipboard  ^C
de.ro.Copy:Auswahl kopieren  ^C
fr.ro.Copy:Copier vers le presse-papier  ^C
it.ro.Copy:Copia nella clipboard  ^C
nl.ro.Copy:Kopieer naar klembord  ^C
zh_CN.ro.Copy:复制到剪贴板 ^C

en.ro.Cut:Cut to clipboard  ^X
de.ro.Cut:Ausschneiden  ^X
fr.ro.Cut:Couper vers le presse-papier  ^X
it.ro.Cut:Taglia dalla clipboard  ^X
nl.ro.Cut:Verplaats naar klembord  ^X
zh_CN.ro.Cut:剪切到剪贴板 ^X

en.ro.Paste:Paste from clipboard  ^V
de.ro.Paste:Einfügen  ^V
fr.ro.Paste:Coller depuis le presse-papier ^V
it.ro.Paste:Incolla sulla clipboard  ^V
nl.ro.Paste:Plak in vanuit klembord  ^V
zh_CN.ro.Paste:从剪贴板粘贴 ^V

# Selection Menu
#
en.all.Edit:Edit
de.all.Edit:Bearbeiten
fr.all.Edit:Éditer
it.all.Edit:Modifica
nl.all.Edit:Wijzig naam
zh_CN.all.Edit:编辑

en.ro.Launch:Launch  RETURN
de.ro.Launch:Öffnen  RETURN
fr.ro.Launch:Lancer  RETURN
it.ro.Launch:Avvia  INVIO
nl.ro.Launch:Open  RETURN
zh_CN.ro.Launch:启动 RETURN

en.ro.Delete:Delete  Del
de.ro.Delete:Löschen  Entf
fr.ro.Delete:Supprimer  Suppr
it.ro.Delete:Cancella  Canc
nl.ro.Delete:Verwijder  Del
zh_CN.ro.Delete:删除 Del

en.all.ResetUsage:Reset statistics
de.all.ResetUsage:Statistik zurücksetzen
fr.all.ResetUsage:RAZ des statistiques
it.all.ResetUsage:Resetta statistiche
nl.all.ResetUsage:Statistiekgebruik op nul
zh_CN.all.ResetUsage:重置统计数据

# Hotlist/Global history menu
#
en.all.New:New
de.all.New:Neu
fr.all.New:Nouveau
it.all.New:Nuovo
nl.all.New:Nieuw
zh_CN.all.New:新建

en.all.Expand:Expand
de.all.Expand:Expandieren
fr.all.Expand:Déployer
it.all.Expand:Espandi
nl.all.Expand:Klap uit
zh_CN.all.Expand:扩展

en.all.Collapse:Collapse
de.all.Collapse:Zusammenfalten
fr.all.Collapse:Regrouper
it.all.Collapse:Raggruppa
nl.all.Collapse:Klap in
zh_CN.all.Collapse:崩溃

en.all.Tree:Tree
fr.all.Tree:Arbre
it.all.Tree:Albero
nl.all.Tree:Tree
zh_CN.all.Tree:树

en.all.TreeExport:Export...
fr.all.TreeExport:Exporter...
it.all.TreeExport:Esporta...
nl.all.TreeExport:Exporteer...
zh_CN.all.TreeExport:导出…

# New hotlist entry menu
#
en.all.Folder:Directory
de.all.Folder:Verzeichnis
fr.all.Folder:Dossier
it.all.Folder:Cartella
nl.all.Folder:Map
zh_CN.all.Folder:目录

en.all.Link:Address
de.all.Link:Verweis
fr.all.Link:Lien
it.all.Link:Link
nl.all.Link:Koppeling
zh_CN.all.Link:地址

# Tree expand/collapse menu
#
en.all.All:All
de.all.All:Alles
fr.all.All:Tout
it.all.All:Tutto
nl.all.All:Alles
zh_CN.all.All:全部

en.all.Folders:Directories
de.all.Folders:Verzeichnisse
fr.all.Folders:Dossiers
it.all.Folders:Cartelle
nl.all.Folders:Mappen
zh_CN.all.Folders:目录

en.all.Links:Addresses
de.all.Links:Einträge
fr.all.Links:Adresses
it.all.Links:Indirizzi
nl.all.Links:Adressen
zh_CN.all.Links:地址

en.all.Domains:Domains
de.all.Domains:Domains
fr.all.Domains:Domaines
it.all.Domains:Domini
nl.all.Domains:Domeinen
zh_CN.all.Domains:域

# Other menus
#
# URL suggestion menu
en.all.URLSuggest:Recent URLs
de.all.URLSuggest:Aktuelle URLs
fr.all.URLSuggest:URLs récentes
it.all.URLSuggest:URL recenti
nl.all.URLSuggest:Recente adressen
zh_CN.all.URLSuggest:最近浏览的 URL

# Menus within the choices system
#
# Browser pane
en.all.Languages:Language
de.all.Languages:Sprachen
fr.all.Languages:Langue
it.all.Languages:Lingua
nl.all.Languages:Taal
zh_CN.all.Languages:语言

#
# Network pane
en.all.ProxyType:Proxy type
de.all.ProxyType:Proxytyp
fr.all.ProxyType:Type de proxy
it.all.ProxyType:Tipo di Proxy
nl.all.ProxyType:Proxy-type
zh_CN.all.ProxyType:代理服务器类型

en.all.ProxyNone:No proxy
de.all.ProxyNone:kein Proxy
fr.all.ProxyNone:Pas de proxy
it.all.ProxyNone:Nessuno
nl.all.ProxyNone:Geen proxy
zh_CN.all.ProxyNone:无代理服务器

en.all.ProxyNoAuth:Simple proxy
de.all.ProxyNoAuth:normaler Proxy
fr.all.ProxyNoAuth:Proxy simple
it.all.ProxyNoAuth:Semplice
nl.all.ProxyNoAuth:Eenvoudige proxy
zh_CN.all.ProxyNoAuth:简单代理服务器

en.all.ProxyBasic:Basic authentication
de.all.ProxyBasic:mit Authentifizierung
fr.all.ProxyBasic:Authentification de base
it.all.ProxyBasic:Autentificazione base
nl.all.ProxyBasic:Basisauthenticatie
zh_CN.all.ProxyBasic:基本认证

en.all.ProxyNTLM:NTLM authentication
de.all.ProxyNTLM:NTLM Authentifizierung
fr.all.ProxyNTLM:Authentification NTLM
it.all.ProxyNTLM:Autentificazione NTLM
nl.all.ProxyNTLM:NTLM-authenticatie
zh_CN.all.ProxyNTLM:NTLM 认证

#
# Fonts pane
en.all.Fonts:Fonts
de.all.Fonts:Schriften
fr.all.Fonts:Fontes
it.all.Fonts:Font
nl.all.Fonts:Lettertypen
zh_CN.all.Fonts:字体

en.all.DefaultFonts:Font Families
de.all.DefaultFonts:Schriftfamilien
fr.all.DefaultFonts:Familles de fontes
it.all.DefaultFonts:Famiglia Font
nl.all.DefaultFonts:Lettertypesoorten
zh_CN.all.DefaultFonts:字体家族

#
# Images pane
en.all.Display:Display
de.all.Display:Ausgabe
fr.all.Display:Affichage
it.all.Display:Display
nl.all.Display:Weergave
zh_CN.all.Display:显示

en.all.ImgStyle0:Use OS
de.all.ImgStyle0:RISC OS nutzen
fr.all.ImgStyle0:Utiliser l'OS
it.all.ImgStyle0:Usa OS
nl.all.ImgStyle0:RISC OS-routines
zh_CN.all.ImgStyle0:使用操作系统

en.all.ImgStyle1:Direct to screen
de.all.ImgStyle1:Direktausgabe
fr.all.ImgStyle1:Directement sur l'écran
it.all.ImgStyle1:Diretto su schermo
nl.all.ImgStyle1:Directe weergave
zh_CN.all.ImgStyle1:直接在屏幕上显示

en.all.ImgStyle2:Dithered
de.all.ImgStyle2:Dithern
fr.all.ImgStyle2:Tramé
it.all.ImgStyle2:Dithered
nl.all.ImgStyle2:Kleurbenadering
zh_CN.all.ImgStyle2:数字抖动

en.all.ImgStyle3:Error diffused
de.all.ImgStyle3:Error-Diffusion
fr.all.ImgStyle3:Avec diffusion d'erreur
it.all.ImgStyle3:Errore diffuso
nl.all.ImgStyle3:Foutdiffusie
zh_CN.all.ImgStyle3:误差扩散方法

# Menu items used in the Amiga version.
# Some of these are copies of other strings but without the
# embedded shortcut keys. (NS suffix = No Shortcut)
#
# Project menu
#
en.ami.Project:Project
de.ami.Project:Projekt
fr.ami.Project:Projet
it.ami.Project:Progetto
nl.ami.Project:Project
zh_CN.ami.Project:投影

en.all.NewWindowNS:New window
de.all.NewWindowNS:Neues Fenster
fr.all.NewWindowNS:Nouvelle fenêtre
it.all.NewWindowNS:Nuova finestra
nl.all.NewWindowNS:Nieuw venster
zh_CN.all.NewWindowNS:新建窗口

en.all.NewTab:New tab
de.all.NewTab:Neuer Tab
fr.all.NewTab:Nouvel onglet
it.all.NewTab:Nuova scheda
nl.all.NewTab:Nieuw tabblad
zh_CN.all.NewTab:新建标签页

en.all.CloseTab:Close tab
de.all.CloseTab:Schließe Tab
fr.all.CloseTab:Fermer l'onglet
it.all.CloseTab:Chiudi scheda
nl.all.CloseTab:Sluit tabblad
zh_CN.all.CloseTab:关闭标签页

en.all.CloseWindow:Close window
de.all.CloseWindow:Schließe Fenster
fr.all.CloseWindow:Fermer la fenêtre
it.all.CloseWindow:Chiudi finestra
nl.all.CloseWindow:Sluit venster
zh_CN.all.CloseWindow:关闭窗口

en.all.SaveAsNS:Save as
de.all.SaveAsNS:Speichern als
fr.all.SaveAsNS:Enregistrer sous
it.all.SaveAsNS:Salva come
nl.all.SaveAsNS:Bewaar als
zh_CN.all.SaveAsNS:另存为

en.all.Source:Source...
de.all.Source:Quelle...
fr.all.Source:Source...
it.all.Source:Sorgente...
nl.all.Source:Bron...
zh_CN.all.Source:源代码…

en.all.TextNS:Text...
de.all.TextNS:Text...
fr.all.TextNS:Texte...
it.all.TextNS:Testo...
nl.all.TextNS:Tekst...
zh_CN.all.TextNS:文本…

en.all.SaveCompNS:Complete...
de.all.SaveCompNS:Komplett...
fr.all.SaveCompNS:Complète ...
it.all.SaveCompNS:Cartella...
nl.all.SaveCompNS:Compleet...
zh_CN.all.SaveCompNS:补全…

en.all.PDFNS:PDF...
de.all.PDFNS:PDF...
fr.all.PDFNS:PDF...
it.all.PDFNS:PDF...
nl.all.PDFNS:PDF...
zh_CN.all.PDFNS:PDF…

en.ami.IFF:IFF...
de.ami.IFF:IFF...
fr.ami.IFF:IFF...
it.ami.IFF:IFF...
nl.ami.IFF:IFF...
zh_CN.ami.IFF:IFF…

en.all.OpenFile:Open local file...
de.all.OpenFile:Öffne lokale Datei...
fr.all.OpenFile:Ouvrir un fichier local ...
it.all.OpenFile:Apri file locale...
nl.all.OpenFile:Open lokaal bestand...
zh_CN.all.OpenFile:打开本地文件…

en.all.About:About
de.all.About:Über
fr.all.About:À propos
it.all.About:Informazioni
nl.all.About:Programma-informatie
zh_CN.all.About:关于

en.all.PrintNS:Print...
de.all.PrintNS:Drucken...
fr.all.PrintNS:Imprimer...
it.all.PrintNS:Stampa...
nl.all.PrintNS:Druk af...
zh_CN.all.PrintNS:打印…

# Edit menu
#
en.all.CutNS:Cut
de.all.CutNS:Ausschneiden
fr.all.CutNS:Couper
it.all.CutNS:Taglia
nl.all.CutNS:Knip uit
zh_CN.all.CutNS:剪切

en.all.CopyNS:Copy
de.all.CopyNS:Kopieren
fr.all.CopyNS:Copier
it.all.CopyNS:Copia
nl.all.CopyNS:Kopieer
zh_CN.all.CopyNS:拷贝

en.all.PasteNS:Paste
de.all.PasteNS:Einfügen
fr.all.PasteNS:Coller
it.all.PasteNS:Incolla
nl.all.PasteNS:Plak in
zh_CN.all.PasteNS:粘贴

en.all.SelectAllNS:Select all
de.all.SelectAllNS:Alles auswählen
fr.all.SelectAllNS:Sélectionner tout
it.all.SelectAllNS:Seleziona tutto
nl.all.SelectAllNS:Selecteer alles
zh_CN.all.SelectAllNS:全部选择

en.all.ClearNS:Clear selection
de.all.ClearNS:Auswahl rückgängig
fr.all.ClearNS:Effacer la sélection
it.all.ClearNS:Annulla selezione
nl.all.ClearNS:Deselecteer
zh_CN.all.ClearNS:清除选项

en.ami.Undo:Undo
de.ami.Undo:Undo
fr.ami.Undo:Annuler
it.ami.Undo:Annulla
nl.ami.Undo:Maak ongedaan
zh_CN.ami.Undo:撤销

en.ami.Redo:Redo
de.ami.Redo:Redo
fr.ami.Redo:Rétablir
it.ami.Redo:Ripristina
nl.ami.Redo:Opnieuw
zh_CN.ami.Redo:重做

# Browser menu
#
en.all.Browser:Browser
de.all.Browser:Browser
fr.all.Browser:Navigateur
it.all.Browser:Strumenti
nl.all.Browser:Browser
zh_CN.all.Browser:浏览器

en.all.HistGlobalNS:Show global history
de.all.HistGlobalNS:Zeige globale History
fr.all.HistGlobalNS:Afficher l'historique global
it.all.HistGlobalNS:Mostra cronologia globale
nl.all.HistGlobalNS:Toon browsergeschiedenis
zh_CN.all.HistGlobalNS:显示全局历史记录

en.all.HistLocalNS:Show local history
de.all.HistLocalNS:Zeige lokale History
fr.all.HistLocalNS:Afficher l'historique local
it.all.HistLocalNS:Mostra cronologia locale
nl.all.HistLocalNS:Toon venstergeschiedenis
zh_CN.all.HistLocalNS:显示本地历史记录

en.ami.ShowCookiesNS:Show cookies
de.ami.ShowCookiesNS:Cookies verwalten
fr.ami.ShowCookiesNS:Montrer les cookies
it.ami.ShowCookiesNS:Mostra cookie
nl.ami.ShowCookiesNS:Toon cookies
zh_CN.ami.ShowCookiesNS:显示 Cookies

en.all.FindTextNS:Find text...
de.all.FindTextNS:Suchen...
fr.all.FindTextNS:Recherche de texte...
it.all.FindTextNS:Trova testo...
nl.all.FindTextNS:Zoek tekst...
zh_CN.all.FindTextNS:查找文本…

en.all.Redraw:Redraw page
de.all.Redraw:Seite neu aufbauen
fr.all.Redraw:Redessiner la page
it.all.Redraw:Ridisegna pagina
nl.all.Redraw:Bouw pagina opnieuw op
zh_CN.all.Redraw:重新绘制页面

en.all.ScaleNS:Scale
de.all.ScaleNS:Skalieren
fr.all.ScaleNS:Zoom
it.all.ScaleNS:Scala di zoom
nl.all.ScaleNS:Schaal
zh_CN.all.ScaleNS:缩放

en.all.ScaleInc:Increase
de.all.ScaleInc:Vergrößern
fr.all.ScaleInc:Augmenter (Zoom +)
it.all.ScaleInc:Aumenta
nl.all.ScaleInc:Vergroot
zh_CN.all.ScaleInc:放大

en.all.ScaleDec:Decrease
de.all.ScaleDec:Verkleinern
fr.all.ScaleDec:Diminuer (Zoom -)
it.all.ScaleDec:Diminuisci
nl.all.ScaleDec:Verklein
zh_CN.all.ScaleDec:缩小

en.all.ScaleNorm:Normal
de.all.ScaleNorm:Normal
fr.all.ScaleNorm:Normal
it.all.ScaleNorm:Normale
nl.all.ScaleNorm:Normaal
zh_CN.all.ScaleNorm:正常

# Hotlist menu
#
en.all.HotlistShowNS:Show hotlist
de.all.HotlistShowNS:Zeige Hotlist
fr.all.HotlistShowNS:Afficher les favoris
it.all.HotlistShowNS:Mostra
nl.all.HotlistShowNS:Toon favorieten
zh_CN.all.HotlistShowNS:显示常用列表

# Settings menu
#
en.all.SettingsEdit:Edit preferences
de.all.SettingsEdit:Voreinstellungen
fr.all.SettingsEdit:Modifier les préférences
it.all.SettingsEdit:Modifica
nl.all.SettingsEdit:Wijzig voorkeuren
zh_CN.all.SettingsEdit:编辑首选项

en.all.Settings:Settings
de.all.Settings:Einstellungen
fr.all.Settings:Paramètres
it.all.Settings:Preferenze
nl.all.Settings:Instellingen
zh_CN.all.Settings:设置

en.all.SnapshotWindow:Snapshot window
de.all.SnapshotWindow:Schnappschuß
fr.all.SnapshotWindow:Capture instantanée de la fenêtre
it.all.SnapshotWindow:Fissa finestra
nl.all.SnapshotWindow:Schermopnamevenster
zh_CN.all.SnapshotWindow:窗口截图

en.all.SettingsSave:Save settings
de.all.SettingsSave:Einstellungen speichern
fr.all.SettingsSave:Enregistrer les paramètres
it.all.SettingsSave:Salva
nl.all.SettingsSave:Bewaar instellingen
zh_CN.all.SettingsSave:保存设置

# ARexx menu
#
en.ami.ARexx:ARexx
de.ami.ARexx:ARexx
fr.ami.ARexx:ARexx
it.ami.ARexx:ARexx
nl.ami.ARexx:ARexx
zh_CN.ami.ARexx:ARexx

en.ami.ARexxExecute:Execute script...
de.ami.ARexxExecute:Script ausführen...
fr.ami.ARexxExecute:Executer script...
it.ami.ARexxExecute:Esegui script...
nl.ami.ARexxExecute:Voer script uit...
zh_CN.ami.ARexxExecute:执行脚本…

# Context menu
#
en.all.Link:Link
de.all.Link:Link
fr.all.Link:Lien
it.all.Link:Link
nl.all.Link:Koppeling
en.all.LinkNewTab:Open in new tab
de.all.LinkNewTab:Öffnen in Tab
fr.all.LinkNewTab:Ouvrir dans un nouvel onglet
it.all.LinkNewTab:Apri in nuova scheda
nl.all.LinkNewTab:Open in nieuw tabblad
zh_CN.all.LinkNewTab:打开新标签页

en.all.LinkNewWin:Open in new window
de.all.LinkNewWin:Öffnen in Fenster
fr.all.LinkNewWin:Ouvrir dans une nouvelle fenêtre
it.all.LinkNewWin:Apri in nuova finestra
nl.all.LinkNewWin:Open in nieuw venster
zh_CN.all.LinkNewWin:打开新窗口

en.all.CopyURL:Copy URL to clipboard
de.all.CopyURL:URL ins Clipboard
fr.all.CopyURL:Copy URL dans le presse papier
it.all.CopyURL:Copia indirizzo link
nl.all.CopyURL:Kopieer adres naar klembord
zh_CN.all.CopyURL:将 URL 复制到剪贴板

en.all.CopyClip:Copy to clipboard
de.all.CopyClip:Inhalt ins Clipboard
fr.all.CopyClip:Copier vers le presse-papiers
it.all.CopyClip:Copia nella clipboard
nl.all.CopyClip:Kopieer naar klembord
zh_CN.all.CopyClip:复制到剪贴板

en.all.SaveAs:Save as...
de.all.SaveAs:Speichern als...
fr.all.SaveAs:Enregistrer sous...
it.all.SaveAs:Salva come...
nl.all.SaveAs:Bewaar als...
zh_CN.all.SaveAs:另存为…

en.ami.SaveIFF:Save as IFF...
de.ami.SaveIFF:Speichern als IFF...
fr.ami.SaveIFF:Enregistrer sous IFF...
it.ami.SaveIFF:Salva come IFF...
nl.ami.SaveIFF:Bewaar als IFF...
zh_CN.ami.SaveIFF:另存为 IFF …

en.all.SaveComplete:Save complete...
de.all.SaveComplete:Speichern abgeschlossen...
fr.all.SaveComplete:Enregistrement terminé...
it.all.SaveComplete:Salva tutto...
nl.all.SaveComplete:Bewaar alles...
zh_CN.all.SaveComplete:完成保存…

en.all.Close:Close
de.all.Close:Schließen
fr.all.Close:Fermer
it.all.Close:Chiudi
nl.all.Close:Sluit
zh_CN.all.Close:关闭

en.ami.CloseInactive:Close inactive tabs
de.ami.CloseInactive:Close inactive tabs
fr.ami.CloseInactive:Close inactive tabs
it.ami.CloseInactive:Chiudi schede inattive
nl.ami.CloseInactive:Close inactive tabs
zh_CN.ami.CloseInactive:关闭闲置的标签页

en.all.ObjShow:Show object
de.all.ObjShow:Zeige Objekt
fr.all.ObjShow:Afficher l'objet
it.all.ObjShow:Mostra file
nl.all.ObjShow:Toon object
zh_CN.all.ObjShow:显示对象

en.all.Frame:Frame
de.all.Frame:Frame
fr.all.Frame:Frame
it.all.Frame:Frame
nl.all.Frame:Vensterkader
zh_CN.all.Frame:帧

en.all.FrameNewWin:Show in new window
de.all.FrameNewWin:In neuem Fenster anzeigen
fr.all.FrameNewWin:Afficher dans une nouvelle fenêtre
it.all.FrameNewWin:Apri frame in nuova finestra
nl.all.FrameNewWin:Toon in nieuw venster
zh_CN.all.FrameNewWin:在新窗口中显示

en.all.FrameNewTab:Show in new tab
de.all.FrameNewTab:In neuem Tab anzeigen
fr.all.FrameNewTab:Afficher dans un nouvel onglet
it.all.FrameNewTab:Apri frame in nuova scheda
nl.all.FrameNewTab:Toon in nieuw tabblad
zh_CN.all.FrameNewTab:在新标签页中显示

en.all.FrameOnly:Show only this frame
de.all.FrameOnly:Nur diesen Frame anzeigen
fr.all.FrameOnly:N'afficher que ce cadre
it.all.FrameOnly:Apri frame in questa finestra
nl.all.FrameOnly:Toon alleen dit vensterkader
zh_CN.all.FrameOnly:仅显示此帧

en.all.SelectFile:Select file...
de.all.SelectFile:Datei auswählen...
fr.all.SelectFile:Sélectionnez le fichier...
it.all.SelectFile:Seleziona file...
nl.all.SelectFile:Selecteer bestand...
zh_CN.all.SelectFile:选择文件…

en.all.ExternalApp:Open in external application
de.all.ExternalApp:In externer Anwendung öffnen
fr.all.ExternalApp:Ouvrir dans une application externe
it.all.ExternalApp:Apri con applicazione esterna
nl.all.ExternalApp:Open in ander programma
zh_CN.all.ExternalApp:在外部应用中打开


# Download user interface tokens
# ==============================
#
# This section contains tokens which are used in the download
# window.
#
en.all.Download:%s of %s  •  %s/s  •  %s remaining
de.all.Download:%s von %s • %s/s • noch %s
fr.all.Download:%s de %s  •  %s/s  •  %s restants
it.all.Download:%s di %s  �  %s/s  �  %s al termine
nl.all.Download:%s van %s  •  %s/s  •  nog %s
zh_CN.all.Download:第 %s 个，共 %s 个  •  %s/s  •  剩余 %s

en.all.DownloadU:%s of unknown  •  %s/s  •  %s total
de.all.DownloadU:%s von unbekannt • %s/s • bisher %s
fr.all.DownloadU:%s sur inconnu  •  %s/s  •  %s total
it.all.DownloadU:%s sconosciuto  �  %s/s  �  %s totale
nl.all.DownloadU:%s van onbekend  •  %s/s  •  %s totaal
zh_CN.all.DownloadU:未知 %s  •  %s/s  •  总共 %s

en.all.Downloaded:%s complete  •  average %s/s  •  %s total
de.all.Downloaded:%s komplett • etwa %s/s • gesamt %s
fr.all.Downloaded:%s effectués  •  moyenne %s/s  •  %s total
it.all.Downloaded:%s completato  �  average %s/s  �  %s totale
nl.all.Downloaded:%s compleet • gemiddeld %s/s • %s totaal
zh_CN.all.Downloaded:完成 %s  •  平均 %s/s  •  总共 %s

en.all.Unwritten:Writing data to file failed.
de.all.Unwritten:Schreiben der Datei ist fehlgeschlagen.
fr.all.Unwritten:L'écriture de données dans le fichier a échoué.
it.all.Unwritten:Scrittura dei dati sul file fallita.
nl.all.Unwritten:Informatie naar bestand wegschrijven is mislukt.
zh_CN.all.Unwritten:将数据写入文件失败。

en.all.Abort:Abort
de.all.Abort:Abgebrochen
fr.all.Abort:Interrompre
it.all.Abort:Annulla
nl.all.Abort:Breek af
zh_CN.all.Abort:中止

# Amiga download window tokens
#
# This section contains tokens which are used in the Amiga
# download window.
#
en.ami.amiDownloading:NetSurf: Downloading...
de.ami.amiDownloading:NetSurf: Downloading...
fr.ami.amiDownloading:NetSurf: Downloading...
it.ami.amiDownloading:NetSurf: Scaricamento...
nl.ami.amiDownloading:NetSurf: Downloading...
zh_CN.ami.amiDownloading:NetSurf：正在下载…

en.ami.amiDownload:%ld of %ld bytes downloaded
de.ami.amiDownload:%ld von %ld Bytes heruntergeladen
fr.ami.amiDownload:%ld of %ld bytes downloaded
it.ami.amiDownload:%ld di %ld byte scaricati
nl.ami.amiDownload:%ld van %ld bytes opgehaald
zh_CN.ami.amiDownload:已下载 %2$ld 个字节中的 ％1$ld 个

en.ami.amiDownloadU:%ld bytes downloaded
de.ami.amiDownloadU:%ld Bytes heruntergeladen
fr.ami.amiDownloadU:%ld bytes downloaded
it.ami.amiDownloadU:%ld byte scaricati
nl.ami.amiDownloadU:%ld bytes opgehaald
zh_CN.ami.amiDownloadU:已下载 %ld 个字节

en.ami.amiDownloadComplete:NetSurf: Download completed
de.ami.amiDownloadComplete:NetSurf: Download vollständig
fr.ami.amiDownloadComplete:NetSurf: Download completed
it.ami.amiDownloadComplete:NetSurf: Download completato
nl.ami.amiDownloadComplete:NetSurf: Download voltooid
zh_CN.ami.amiDownloadComplete:NetSurf：已完成下载

# Requesters
#
en.ami.amiSizeExisting:Existing file size:
de.ami.amiSizeExisting:Größe der vorhandenen Datei:
fr.ami.amiSizeExisting:Existing file size:
it.ami.amiSizeExisting:Dimensione del file originale:
nl.ami.amiSizeExisting:Bestaande bestandsgrootte:
zh_CN.ami.amiSizeExisting:已有文件大小：

en.ami.amiSizeNew:New file size:
de.ami.amiSizeNew:Größe der neuen Datei:
fr.ami.amiSizeNew:New file size:
it.ami.amiSizeNew:Nuova dimensione del file:
nl.ami.amiSizeNew:Nieuwe bestandsgrootte:
zh_CN.ami.amiSizeNew:新文件大小：

# GTK download window tokens
#
# This section contains tokens which are used in the gtk
# download window.
#

en.gtk.gtkSizeInfo:%s of %s
de.gtk.gtkSizeInfo:%s von %s
fr.gtk.gtkSizeInfo:%s de %s
it.gtk.gtkSizeInfo:%s di %s
nl.gtk.gtkSizeInfo:%s van %s
zh_CN.gtk.gtkSizeInfo:%s，共 %s

en.gtk.gtkProgressBar:%.0f%% of %u files
de.gtk.gtkProgressBar:%.0f%% von %u Dateien
fr.gtk.gtkProgressBar:%.0f%% de %u fichiers
it.gtk.gtkProgressBar:%.0f%% di %u file
nl.gtk.gtkProgressBar:%.0f%% van %u bestanden
zh_CN.gtk.gtkProgressBar:%.0f%%，共 %u 个文件

en.gtk.gtkProgressBarPulse:Downloading %u files
de.gtk.gtkProgressBarPulse:Lade %u Dateien herunter
fr.gtk.gtkProgressBarPulse:Tèlèchargement des fichiers %u
it.gtk.gtkProgressBarPulse:Scaricamento dei file %u
nl.gtk.gtkProgressBarPulse:%u bestanden aan het downloaden
zh_CN.gtk.gtkProgressBarPulse:正在下载 %u 个文件

en.gtk.gtkProgressBarPulseSingle:Downloading %u file
de.gtk.gtkProgressBarPulseSingle:Lade %u Datei
fr.gtk.gtkProgressBarPulseSingle:Téléchargement du fichier %u
it.gtk.gtkProgressBarPulseSingle:Scaricamento del file %u
nl.gtk.gtkProgressBarPulseSingle:%u bestand aan het downloaden
zh_CN.gtk.gtkProgressBarPulseSingle:正在下载 %u 个文件

# Column Headers
#
en.gtk.gtkProgress:Progress
de.gtk.gtkProgress:Fortschritt
fr.gtk.gtkProgress:Progression
it.gtk.gtkProgress:Progressi
nl.gtk.gtkProgress:Voortgang
zh_CN.gtk.gtkProgress:进展

en.gtk.gtkDetails:Details
de.gtk.gtkDetails:Details
fr.gtk.gtkDetails:Détails
it.gtk.gtkDetails:Dettagli
nl.gtk.gtkDetails:Details
zh_CN.gtk.gtkDetails:详细信息

en.gtk.gtkSpeed:Speed
de.gtk.gtkSpeed:Geschwindigkeit
fr.gtk.gtkSpeed:Vitesse
it.gtk.gtkSpeed:Velocità
nl.gtk.gtkSpeed:Snelheid
zh_CN.gtk.gtkSpeed:速度

en.gtk.gtkRemaining:Remaining
de.gtk.gtkRemaining:Übrig
fr.gtk.gtkRemaining:Temps restant
it.gtk.gtkRemaining:Al termine
nl.gtk.gtkRemaining:Overig
zh_CN.gtk.gtkRemaining:剩余

# Status Messages
# spaces necessary
#

en.gtk.gtkError: Error 
de.gtk.gtkError: Fehler 
fr.gtk.gtkError: Erreur 
it.gtk.gtkError: Errore 
nl.gtk.gtkError: Fout 
zh_CN.gtk.gtkError: 错误 

en.gtk.gtkComplete: Complete 
de.gtk.gtkComplete: Vollständig 
fr.gtk.gtkComplete: Terminé 
it.gtk.gtkComplete: Completato 
nl.gtk.gtkComplete: Voltooid 
zh_CN.gtk.gtkComplete: 完成 

en.gtk.gtkCanceled: Canceled 
de.gtk.gtkCanceled: Abgebrochen 
fr.gtk.gtkCanceled: Annulé 
it.gtk.gtkCanceled: Annullato 
nl.gtk.gtkCanceled: Afgebroken 
zh_CN.gtk.gtkCanceled: 已取消 

en.gtk.gtkWorking: Working 
de.gtk.gtkWorking: Arbeite 
fr.gtk.gtkWorking: en cours 
it.gtk.gtkWorking: In corso 
nl.gtk.gtkWorking: In bedrijf 
zh_CN.gtk.gtkWorking: 正在处理 

# Dialogs
#
en.gtk.gtkQuit:Quit NetSurf?
de.gtk.gtkQuit:NetSurf beenden?
fr.gtk.gtkQuit:Quitter NetSurf ?
it.gtk.gtkQuit:Sei sicuro di voler uscire da NetSurf?
nl.gtk.gtkQuit:NetSurf afsluiten?
zh_CN.gtk.gtkQuit:是否退出 NetSurf？

en.gtk.gtkDownloadsRunning:There are still downloads running, if you quit now these will be canceled and the files deleted.
de.gtk.gtkDownloadsRunning:Es sind noch Downloads aktiv, beim Beenden werden sie abgebrochen und die Dateien gelöscht.
fr.gtk.gtkDownloadsRunning:Il y a encore des téléchargements en cours, si vous quittez maintenant ceux-ci seront annulés et les fichiers supprimés.
it.gtk.gtkDownloadsRunning:Sono presenti alcuni file in download in attesa di essere completati, chiudendo questa sessione tutti i file incompleti verranno cancellati.
nl.gtk.gtkDownloadsRunning:Er zijn nog downloads bezig, bij het afsluiten worden deze afgebroken en worden de bijbehorende bestanden gewist.
zh_CN.gtk.gtkDownloadsRunning:目前仍然有下载任务正在运行，如果您现在退出，将取消这些下载任务并删除文件。

en.gtk.gtkStartDownload:Download file?
de.gtk.gtkStartDownload:Datei herunterladen?
fr.gtk.gtkStartDownload:Téléchargement du fichier?
it.gtk.gtkStartDownload:Scaricare il file?
nl.gtk.gtkStartDownload:Bestand downloaden?
zh_CN.gtk.gtkStartDownload:下载文件？

en.gtk.gtkOverwrite:A file named "%s" already exists.  Do you want to replace it?
de.gtk.gtkOverwrite:Eine Datei mit dem Namen "%s" existiert bereits. Soll sie ersetzt werden?
fr.gtk.gtkOverwrite:Un fichier nommé "%s" existe déja. Voulez-vous le remplacer ?
it.gtk.gtkOverwrite:Il file "%s" è già esistente.  Si desidera sovrascriverlo?
nl.gtk.gtkOverwrite:Een bestand met de naam "%s" bestaat reeds. Bestand overschrijven en vervangen?
zh_CN.gtk.gtkOverwrite:已存在名为 “%s” 的文件。您要替换它吗？

en.gtk.gtkOverwriteTitle:File exists
de.gtk.gtkOverwriteTitle:File exists
fr.gtk.gtkOverwriteTitle:Le fichier existe
it.gtk.gtkOverwriteTitle:File già esistente
nl.gtk.gtkOverwriteTitle:Bestand bestaat reeds.
zh_CN.gtk.gtkOverwriteTitle:文件已存在

en.gtk.gtkOverwriteInfo:The file already exists in "%s".  Replacing it will overwrite its contents.
de.gtk.gtkOverwriteInfo:Die Datei existiert bereits im Verzeichnis "%s".  Beim ersetzen wird ihr momentaner Inhalt überschrieben.
fr.gtk.gtkOverwriteInfo:Le fichier existe déja dans "%s". Son remplacement réécrira son contenu.
it.gtk.gtkOverwriteInfo:Il file è già esistente in "%s".  Sostituirlo comporterà la sovrascrittura del file.
nl.gtk.gtkOverwriteInfo:Het bestand bestaat reeds in map "%s".  Bij het vervangen zal de huidige inhoud worden overschreven.
zh_CN.gtk.gtkOverwriteInfo:“%s” 中已有该文件。替换此文件会覆盖其内容。

en.gtk.gtkFailed:Download failed
de.gtk.gtkFailed:Download fehlgeschlagen
fr.gtk.gtkFailed:Échec du téléchargement
it.gtk.gtkFailed:Scaricamento fallito
nl.gtk.gtkFailed:Download mislukt
zh_CN.gtk.gtkFailed:下载失败

en.gtk.gtkFileError:File error: %s
de.gtk.gtkFileError:Dateifehler: %s
fr.gtk.gtkFileError:Erreur de fichier : %s
it.gtk.gtkFileError:Errore file: %s
nl.gtk.gtkFileError:Bestandsfout: %s
zh_CN.gtk.gtkFileError:文件错误： %s

en.gtk.gtkInfo:%s from %s is %s in size
de.gtk.gtkInfo:%s von %s ist %s in size
fr.gtk.gtkInfo:%s de %s est de taille %s
it.gtk.gtkInfo:%s da %s è %s come dimensione
nl.gtk.gtkInfo:%s van %s is %s in grootte
zh_CN.gtk.gtkInfo:%2$s 中的 %1$s 大小是 %3$s

en.gtk.gtkSave:Save file as…
de.gtk.gtkSave:Datei speichern unter...
fr.gtk.gtkSave:Enregistrer le fichier sous...
it.gtk.gtkSave:Salva file come...
nl.gtk.gtkSave:Bestand bewaren als...
zh_CN.gtk.gtkSave:文件另存为…

en.gtk.gtkSourceSave:Save source
de.gtk.gtkSourceSave:Quelltext speichern
fr.gtk.gtkSourceSave:Enregistrer la Source
it.gtk.gtkSourceSave:Salva sorgente
nl.gtk.gtkSourceSave:Brontekst bewaren
zh_CN.gtk.gtkSourceSave:保存源

en.gtk.gtkSourceTabError:Error handling source data 
de.gtk.gtkSourceTabError:Fehler beim behandeln der Quelldaten 
fr.gtk.gtkSourceTabError:Erreur de manipulation des données source 
it.gtk.gtkSourceTabError:Errore di modifica sul sorgente 
nl.gtk.gtkSourceTabError:Fout plaatsgevonden bij afhandelen brondata
zh_CN.gtk.gtkSourceTabError:处理源数据时出错 

en.gtk.gtkplainSave:Save plain text
de.gtk.gtkplainSave:Als Text speichern
fr.gtk.gtkplainSave:Enregistrer sans mise en forme
it.gtk.gtkplainSave:Salva come testo
nl.gtk.gtkplainSave:Als tekst bewaren
zh_CN.gtk.gtkplainSave:保存纯文本

en.gtk.gtkcompleteSave:Export complete page as a folder
de.gtk.gtkcompleteSave:Seite komplett speichern
fr.gtk.gtkcompleteSave:Enregistrer page web complète
it.gtk.gtkcompleteSave:Salva pagina web completa
nl.gtk.gtkcompleteSave:Complete webpagina bewaren
zh_CN.gtk.gtkcompleteSave:将完整页面导出为文件夹

en.gtk.gtkSaveConfirm:File saved
de.gtk.gtkSaveConfirm:Datei gespeichert
fr.gtk.gtkSaveConfirm:Fichier enregistré
it.gtk.gtkSaveConfirm:File salvato
nl.gtk.gtkSaveConfirm:Bestand bewaard
zh_CN.gtk.gtkSaveConfirm:文件已保存

en.gtk.gtkSaveCancelled:File not saved
de.gtk.gtkSaveCancelled:Datei nicht gespeichert
fr.gtk.gtkSaveCancelled:Fichier pas enregistré
it.gtk.gtkSaveCancelled:File non salvato
nl.gtk.gtkSaveCancelled:Bestand is niet bewaard
zh_CN.gtk.gtkSaveCancelled:文件未保存

en.gtk.gtkUnknownHost:an unknown host
de.gtk.gtkUnknownHost:ein unbekannter Host
fr.gtk.gtkUnknownHost:un hôte inconnu
it.gtk.gtkUnknownHost:un host sconosciuto
nl.gtk.gtkUnknownHost:een onbekende host
zh_CN.gtk.gtkUnknownHost:未知主机

en.gtk.gtkUnknownFile:
de.gtk.gtkUnknownFile:
fr.gtk.gtkUnknownFile:
it.gtk.gtkUnknownFile:
nl.gtk.gtkUnknownFile:
zh_CN.gtk.gtkUnknownFile:未知文件

en.gtk.gtkUnknownSize:unknown
de.gtk.gtkUnknownSize:unbekannt
fr.gtk.gtkUnknownSize:inconnue
it.gtk.gtkUnknownSize:sconosciuto
nl.gtk.gtkUnknownSize:onbekend
zh_CN.gtk.gtkUnknownSize:未知大小

# gtk Menu / Button labels
#

en.gtk.gtkOpenMenu:Open Menu
it.gtk.gtkOpenMenu:Apri menu
zh_CN.gtk.gtkOpenMenu:打开菜单

en.gtk.gtkFile:_File
de.gtk.gtkFile:_Datei
fr.gtk.gtkFile:_Fichier
it.gtk.gtkFile:_File
nl.gtk.gtkFile:_Bestand
zh_CN.gtk.gtkFile:文件(_F)

en.gtk.gtkEdit:_Edit
de.gtk.gtkEdit:_Bearbeiten
fr.gtk.gtkEdit:Édit_er
it.gtk.gtkEdit:Mo_difica
nl.gtk.gtkEdit:Be_werken
zh_CN.gtk.gtkEdit:退出(_E)

en.gtk.gtkView:_View
de.gtk.gtkView:_Ansicht
fr.gtk.gtkView:_Affichage
it.gtk.gtkView:_Mostra
nl.gtk.gtkView:Bee_ld
zh_CN.gtk.gtkView:视图(_V)

en.gtk.gtkNavigate:_Navigate
de.gtk.gtkNavigate:_Navigieren
fr.gtk.gtkNavigate:_Navigation
it.gtk.gtkNavigate:_Visualizza
nl.gtk.gtkNavigate:_Ga
zh_CN.gtk.gtkNavigate:导航(_N)

en.gtk.gtkTools:_Tools
de.gtk.gtkTools:_Tools
fr.gtk.gtkTools:Ou_tils
it.gtk.gtkTools:_Strumenti
nl.gtk.gtkTools:E_xtra
zh_CN.gtk.gtkTools:工具(_T)

en.gtk.gtkHelp:_Help
de.gtk.gtkHelp:_Hilfe
fr.gtk.gtkHelp:_Aide
it.gtk.gtkHelp:_Aiuto
nl.gtk.gtkHelp:_Hulp
zh_CN.gtk.gtkHelp:帮助(_H)

en.gtk.gtkNewTab:New _Tab
de.gtk.gtkNewTab:Neuer _Tab
fr.gtk.gtkNewTab:Nouvel _Onglet
it.gtk.gtkNewTab:Nuova _scheda
nl.gtk.gtkNewTab:Nieuw _Tabblad
zh_CN.gtk.gtkNewTab:新建标签页(_T)

en.gtk.gtkNewWindow:_New Window
de.gtk.gtkNewWindow:_Neues Fenster
fr.gtk.gtkNewWindow:_Nouvelle Fenêtre
it.gtk.gtkNewWindow:Nuova _finestra
nl.gtk.gtkNewWindow:_Nieuw venster
zh_CN.gtk.gtkNewWindow:新建窗口(_N)

en.gtk.gtkOpenFile:_Open File
de.gtk.gtkOpenFile:Datei öffnen
fr.gtk.gtkOpenFile:_Ouvrir un fichier
it.gtk.gtkOpenFile:_Apri file
nl.gtk.gtkOpenFile:Bestand _openen
zh_CN.gtk.gtkOpenFile:打开文件(_O)

en.gtk.gtkCloseWindow:_Close Window
de.gtk.gtkCloseWindow:Fenster schließen
fr.gtk.gtkCloseWindow:_Fermer la fenêtre
it.gtk.gtkCloseWindow:_Chiudi finestra
nl.gtk.gtkCloseWindow:_Venster sluiten
zh_CN.gtk.gtkCloseWindow:关闭窗口(_C)

en.gtk.gtkExport:Export
de.gtk.gtkExport:Exportieren
fr.gtk.gtkExport:Exporter
it.gtk.gtkExport:Esporta
nl.gtk.gtkExport:Exporteren
zh_CN.gtk.gtkExport:导出

en.gtk.gtkSavePage:Complete Page…
de.gtk.gtkSavePage:Seite speichern..
fr.gtk.gtkSavePage:Enregistrer la Page...
it.gtk.gtkSavePage:Salva pagina...
nl.gtk.gtkSavePage:Pagina bewaren...
zh_CN.gtk.gtkSavePage:完整页面…

en.gtk.gtkPlainText:Plain Text…
de.gtk.gtkPlainText:Reiner Text..
fr.gtk.gtkPlainText:Texte...
it.gtk.gtkPlainText:Testo normale...
nl.gtk.gtkPlainText:Platte tekst...
zh_CN.gtk.gtkPlainText:纯文本…

en.gtk.gtkDrawFile:Drawfile…
de.gtk.gtkDrawFile:Drawfile..
fr.gtk.gtkDrawFile:Fichier dessin...
it.gtk.gtkDrawFile:File Draw...
nl.gtk.gtkDrawFile:Draw-bestand...
zh_CN.gtk.gtkDrawFile:绘图文件…

en.gtk.gtkPostScript:PostScript…
de.gtk.gtkPostScript:PostScript..
fr.gtk.gtkPostScript:PostScript...
it.gtk.gtkPostScript:File PostScript...
nl.gtk.gtkPostScript:PostScript...
zh_CN.gtk.gtkPostScript:PostScript…

en.gtk.gtkPDF:PDF…
de.gtk.gtkPDF:PDF..
fr.gtk.gtkPDF:PDF...
it.gtk.gtkPDF:File PDF...
nl.gtk.gtkPDF:PDF...
zh_CN.gtk.gtkPDF:PDF…

en.gtk.gtkPrintPreview:Print Preview…
de.gtk.gtkPrintPreview:Druckvorschau...
fr.gtk.gtkPrintPreview:Aperçu avant impression...
it.gtk.gtkPrintPreview:Anteprima di stampa...
nl.gtk.gtkPrintPreview:Afdruk_voorbeeld...
zh_CN.gtk.gtkPrintPreview:打印预览…

en.gtk.gtkPrint:Print…
de.gtk.gtkPrint:Drucken...
fr.gtk.gtkPrint:Imprimer...
it.gtk.gtkPrint:Stampa...
nl.gtk.gtkPrint:Af_drukken...
zh_CN.gtk.gtkPrint:打印…

en.gtk.gtkQuitMenu:_Quit
de.gtk.gtkQuitMenu:Beenden
fr.gtk.gtkQuitMenu:_Quitter
it.gtk.gtkQuitMenu:_Esci
nl.gtk.gtkQuitMenu:A_fsluiten
zh_CN.gtk.gtkQuitMenu:退出(_Q)

en.gtk.gtkCut:Cu_t
de.gtk.gtkCut:Ausschneiden
fr.gtk.gtkCut:Cou_per
it.gtk.gtkCut:_Taglia
nl.gtk.gtkCut:K_nippen
zh_CN.gtk.gtkCut:剪切(_T)

en.gtk.gtkCopy:_Copy
de.gtk.gtkCopy:Kopieren
fr.gtk.gtkCopy:_Copier
it.gtk.gtkCopy:_Copia
nl.gtk.gtkCopy:_Kopiëren
zh_CN.gtk.gtkCopy:复制(_C)

en.gtk.gtkPaste:_Paste
de.gtk.gtkPaste:Einfügen
fr.gtk.gtkPaste:C_oller
it.gtk.gtkPaste:_Incolla
nl.gtk.gtkPaste:_Plakken
zh_CN.gtk.gtkPaste:粘贴(_P)

en.gtk.gtkDelete:_Delete
de.gtk.gtkDelete:Löschen
fr.gtk.gtkDelete:_Supprimer
it.gtk.gtkDelete:Ca_ncella
nl.gtk.gtkDelete:_Verwijderen
zh_CN.gtk.gtkDelete:删除(_D)

en.gtk.gtkSelectAll:Select _All
de.gtk.gtkSelectAll:_Alles auswählen
fr.gtk.gtkSelectAll:_Tout sélectionner
it.gtk.gtkSelectAll:_Seleziona Tutto
nl.gtk.gtkSelectAll:_Alles selecteren
zh_CN.gtk.gtkSelectAll:全选(_A)

en.gtk.gtkFind:_Find…
de.gtk.gtkFind:_Finden..
fr.gtk.gtkFind:_Rechercher...
it.gtk.gtkFind:T_rova...
nl.gtk.gtkFind:_Zoeken...
zh_CN.gtk.gtkFind:查找(_F) …

en.gtk.gtkPreferences:P_references
de.gtk.gtkPreferences:Einstellungen
fr.gtk.gtkPreferences:P_références
it.gtk.gtkPreferences:_Preferenze
nl.gtk.gtkPreferences:V_oorkeuren
zh_CN.gtk.gtkPreferences:首选项(_R)

en.gtk.gtkStop:_Stop
de.gtk.gtkStop:_Stop
fr.gtk.gtkStop:_Arrêter
it.gtk.gtkStop:_Stop
nl.gtk.gtkStop:_Stoppen
zh_CN.gtk.gtkStop:停止(_S)

en.gtk.gtkReload:_Reload
de.gtk.gtkReload:Neu laden
fr.gtk.gtkReload:_Actualiser
it.gtk.gtkReload:_Ricarica
nl.gtk.gtkReload:Ver_nieuwen
zh_CN.gtk.gtkReload:重载(_R)

en.gtk.gtkScaleView:_Scale View
de.gtk.gtkScaleView:Ansicht skalieren
fr.gtk.gtkScaleView:_Zoom
it.gtk.gtkScaleView:S_cala
nl.gtk.gtkScaleView:_Zoomen
zh_CN.gtk.gtkScaleView:缩放视图(_S)

en.gtk.gtkZoomPlus:Zoom _in
de.gtk.gtkZoomPlus:Here_inzoomen
fr.gtk.gtkZoomPlus:Zoom _avant
it.gtk.gtkZoomPlus:_Aumenta zoom
nl.gtk.gtkZoomPlus:_Inzoomen
zh_CN.gtk.gtkZoomPlus:放大(_I)

en.gtk.gtkZoomMinus:Zoom _out
de.gtk.gtkZoomMinus:Herausz_oomen
fr.gtk.gtkZoomMinus:Z_oom arrière
it.gtk.gtkZoomMinus:_Diminuisci zoom
nl.gtk.gtkZoomMinus:_Uitzoomen
zh_CN.gtk.gtkZoomMinus:缩小(_O)

en.gtk.gtkZoomNormal:_Normal size
de.gtk.gtkZoomNormal:_Normalgröße
fr.gtk.gtkZoomNormal:_Taille Normale
it.gtk.gtkZoomNormal:Dimensione _normale
nl.gtk.gtkZoomNormal:_Originele grootte
zh_CN.gtk.gtkZoomNormal:正常大小(_N)

en.gtk.gtkFullScreen:_Fullscreen
de.gtk.gtkFullScreen:_Vollbild
fr.gtk.gtkFullScreen:_Plein écran
it.gtk.gtkFullScreen:Tutto scher_mo
nl.gtk.gtkFullScreen:_Volledig scherm
zh_CN.gtk.gtkFullScreen:全屏(_F)

en.gtk.gtkPageSource:Page S_ource
de.gtk.gtkPageSource: Q_uelltext anzeigen
fr.gtk.gtkPageSource:Code s_ource de la page
it.gtk.gtkPageSource:Mostra s_orgente
nl.gtk.gtkPageSource:Pagina_bron
zh_CN.gtk.gtkPageSource:页面源代码(_O)

en.gtk.gtkImages:_Images
de.gtk.gtkImages:B_ilder
fr.gtk.gtkImages:_Images
it.gtk.gtkImages:_Immagini
nl.gtk.gtkImages:_Afbeeldingen
zh_CN.gtk.gtkImages:图像(_I)

en.gtk.gtkForegroundImages:_Foreground Images
de.gtk.gtkForegroundImages:_Vordergrundbilder
fr.gtk.gtkForegroundImages:_Images de premier plan
it.gtk.gtkForegroundImages:In _primo piano
nl.gtk.gtkForegroundImages:_Voorgrondafbeeldingen
zh_CN.gtk.gtkForegroundImages:前景图像(_F)

en.gtk.gtkBackgroundImages:_Background Images
de.gtk.gtkBackgroundImages:_Hintergrundbilder
fr.gtk.gtkBackgroundImages:_Images d'arrière plan
it.gtk.gtkBackgroundImages:In _sottofondo
nl.gtk.gtkBackgroundImages:_Achtergrondafbeeldingen
zh_CN.gtk.gtkBackgroundImages:背景图像(_B)

en.gtk.gtkToolbars:_Toolbars
de.gtk.gtkToolbars:_Werkzeugleisten
fr.gtk.gtkToolbars:Barre d'ou_tils
it.gtk.gtkToolbars:_Barre strumenti
nl.gtk.gtkToolbars:_Werkbalken
zh_CN.gtk.gtkToolbars:工具栏(_T)

en.gtk.gtkTabs:_Tabs
de.gtk.gtkTabs:_Tabs
fr.gtk.gtkTabs:Ongle_ts
it.gtk.gtkTabs:_Schede
nl.gtk.gtkTabs:_Tabbladen
zh_CN.gtk.gtkTabs:标签页(_T)

en.gtk.gtkMenuBar:_Menu Bar
de.gtk.gtkMenuBar:_Menüleiste
fr.gtk.gtkMenuBar:Barre de _menu
it.gtk.gtkMenuBar:Barra _menu
nl.gtk.gtkMenuBar:_Menubalk
zh_CN.gtk.gtkMenuBar:菜单栏(_M)

en.gtk.gtkToolBar:_Button Bar
de.gtk.gtkToolBar:_Buttonleiste
fr.gtk.gtkToolBar:_Barre de boutons
it.gtk.gtkToolBar:Barra p_ulsanti
nl.gtk.gtkToolBar:_Knoppenbalk
zh_CN.gtk.gtkToolBar:按钮栏(_B)

en.gtk.gtkStatusBar:_Status Bar
de.gtk.gtkStatusBar:_Statusleiste
fr.gtk.gtkStatusBar:Ba_rre d'état
it.gtk.gtkStatusBar:Barra di s_tato
nl.gtk.gtkStatusBar:_Statusbalk
zh_CN.gtk.gtkStatusBar:状态栏(_S)

en.gtk.gtkDownloads:_Downloads...
de.gtk.gtkDownloads:_Downloads...
fr.gtk.gtkDownloads:_Téléchargements...
it.gtk.gtkDownloads:_Trasferimenti...
nl.gtk.gtkDownloads:_Downloads...
zh_CN.gtk.gtkDownloads:下载(_D) …

en.gtk.gtkSaveWindowSize:S_ave Window Size
de.gtk.gtkSaveWindowSize:Fenstergröße _speichern
fr.gtk.gtkSaveWindowSize:E_nregistrer la taille de la fenêtre
it.gtk.gtkSaveWindowSize:S_alva dimensione finestra
nl.gtk.gtkSaveWindowSize:Vensteromvang ops_laan
zh_CN.gtk.gtkSaveWindowSize:保存窗口大小(_A)

en.gtk.gtkDeveloper:De_veloper
de.gtk.gtkDeveloper:De_veloper
fr.gtk.gtkDeveloper:Dé_veloppeur
it.gtk.gtkDeveloper:S_viluppatore
nl.gtk.gtkDeveloper:_Internet ontwikkeling
zh_CN.gtk.gtkDeveloper:开发者(_V)

en.gtk.gtkToggleDebugging:T_oggle debug rendering
de.gtk.gtkToggleDebugging:T_oggle debug rendering
fr.gtk.gtkToggleDebugging:Basculer déb_ogage de rendu
it.gtk.gtkToggleDebugging:In_verti debug del rendering
nl.gtk.gtkToggleDebugging:Debug-weergave aan/uit
zh_CN.gtk.gtkToggleDebugging:切换调试渲染(_O)

en.gtk.gtkDebugBoxTree:Debug _box tree
de.gtk.gtkDebugBoxTree:Debug _box tree
fr.gtk.gtkDebugBoxTree:Déboguer arbre _box
it.gtk.gtkDebugBoxTree:Debug _box tree
nl.gtk.gtkDebugBoxTree:_Box-boom debuggen
zh_CN.gtk.gtkDebugBoxTree:调试边框树(_B)

en.gtk.gtkDebugDomTree:Debug _DOM tree
de.gtk.gtkDebugDomTree:Debug _DOM tree
fr.gtk.gtkDebugDomTree:Déboguer arbre _DOM
it.gtk.gtkDebugDomTree:Debug albero _DOM
nl.gtk.gtkDebugDomTree:_DOM-boom debuggen
zh_CN.gtk.gtkDebugDomTree:调试 _DOM 树

en.gtk.gtkStop:Stop
en.gtk.gtkBack:_Back
de.gtk.gtkBack:_Zurück
fr.gtk.gtkBack:_Précédent
it.gtk.gtkBack:_Indietro
nl.gtk.gtkBack:_Terug
zh_CN.gtk.gtkBack:后退(_B)

en.gtk.gtkForward:_Forward
de.gtk.gtkForward:_Vorwärts
fr.gtk.gtkForward:_Suivant
it.gtk.gtkForward:_Avanti
nl.gtk.gtkForward:_Vooruit
zh_CN.gtk.gtkForward:前进(_F)

en.gtk.gtkHome:_Home
de.gtk.gtkHome:_Startseite
fr.gtk.gtkHome:_Accueil
it.gtk.gtkHome:_Pagina iniziale
nl.gtk.gtkHome:_Beginpagina
zh_CN.gtk.gtkHome:主页(_H)

en.gtk.gtkLocalHistory:_Local History…
de.gtk.gtkLocalHistory:_Lokaler Verlauf
fr.gtk.gtkLocalHistory:Historique _local
it.gtk.gtkLocalHistory:Cronologia _locale
nl.gtk.gtkLocalHistory:Vensterge_schiedenis
zh_CN.gtk.gtkLocalHistory:本地历史记录(_L) …

en.gtk.gtkGlobalHistory:_Global History…
de.gtk.gtkGlobalHistory:_Globaler Verlauf
fr.gtk.gtkGlobalHistory:Historique _global
it.gtk.gtkGlobalHistory:Cronologia _globale
nl.gtk.gtkGlobalHistory:Browser_geschiedenis
zh_CN.gtk.gtkGlobalHistory:全局历史记录(_G) …

en.gtk.gtkAddBookMarks:_Add to Bookmarks…
de.gtk.gtkAddBookMarks:_Lesezeichen hinzufügen..
fr.gtk.gtkAddBookMarks:_Ajouter un marque-page..
it.gtk.gtkAddBookMarks:Aggiungi ai _segnalibri...
nl.gtk.gtkAddBookMarks:_Aan bladwijzers toevoegen...
zh_CN.gtk.gtkAddBookMarks:添加到书签(_A) …

en.gtk.gtkShowBookMarks:_Show Bookmarks…
de.gtk.gtkShowBookMarks:Le_sezeichen anzeigen..
fr.gtk.gtkShowBookMarks:_Montrer les marques-pages...
it.gtk.gtkShowBookMarks:_Mostra segnalibri...
nl.gtk.gtkShowBookMarks:Bladwijzers _beheren...
zh_CN.gtk.gtkShowBookMarks:显示书签(_S) …

en.gtk.gtkShowCookies:Show _Cookies…
de.gtk.gtkShowCookies:Zeige _Cookies…
fr.gtk.gtkShowCookies:Afficher _cookies...
it.gtk.gtkShowCookies:Mostra _cookie...
nl.gtk.gtkShowCookies:_Cookies beheren...
zh_CN.gtk.gtkShowCookies:显示 Cookies(_C) …

en.gtk.gtkOpenLocation:_Open Location…
de.gtk.gtkOpenLocation:_Ort öffnen..
fr.gtk.gtkOpenLocation:_Ouvrir un site..
it.gtk.gtkOpenLocation:Apri in_dirizzo...
nl.gtk.gtkOpenLocation:Locatie _openen..
zh_CN.gtk.gtkOpenLocation:打开位置信息(_O) …

en.gtk.gtkNextTab:_Next tab
de.gtk.gtkNextTab:_Nächster Tab
fr.gtk.gtkNextTab:O_nglet suivant
it.gtk.gtkNextTab:Scheda _successiva
nl.gtk.gtkNextTab:Vol_gende tabblad
zh_CN.gtk.gtkNextTab:下一个标签页(_N)

en.gtk.gtkPrevTab:_Previous tab
de.gtk.gtkPrevTab:_Vorheriger Tab
fr.gtk.gtkPrevTab:Onglet _précédent
it.gtk.gtkPrevTab:Scheda _precedente
nl.gtk.gtkPrevTab:Vo_rige tabblad
zh_CN.gtk.gtkPrevTab:上一个标签页(_P)

en.gtk.gtkCloseTab:_Close tab
de.gtk.gtkCloseTab:Tab s_chliessen
fr.gtk.gtkCloseTab:_Fermer l'onglet
it.gtk.gtkCloseTab:_Chiudi scheda
nl.gtk.gtkCloseTab:Tabblad _sluiten
zh_CN.gtk.gtkCloseTab:关闭标签页(_C)

en.gtk.gtkContents:_Contents…
de.gtk.gtkContents:_Inhalt
fr.gtk.gtkContents:_Contenus
it.gtk.gtkContents:_Contenuti
nl.gtk.gtkContents:_Inhoud
zh_CN.gtk.gtkContents:内容(_C) …

en.gtk.gtkGuide:User _guide…
de.gtk.gtkGuide:H_andbuch
fr.gtk.gtkGuide:_Guide utilisateur
it.gtk.gtkGuide:_Guida in linea
nl.gtk.gtkGuide:Gebruiks_aanwijzing...
zh_CN.gtk.gtkGuide:用户指南(_G) …

en.gtk.gtkUserInformation:User _information…
de.gtk.gtkUserInformation:Benutzer_information
fr.gtk.gtkUserInformation:_Information utilisateur
it.gtk.gtkUserInformation:Informazioni _utente
nl.gtk.gtkUserInformation:Gebruikers_informatie...
zh_CN.gtk.gtkUserInformation:用户信息(_I) …

en.gtk.gtkAbout:_About…
de.gtk.gtkAbout:Ü_ber
fr.gtk.gtkAbout:_A propos...
it.gtk.gtkAbout:_Informazioni...
nl.gtk.gtkAbout:_Programma-informatie...
zh_CN.gtk.gtkAbout:关于(_A) …

en.gtk.gtkCustomize:Customise…
de.gtk.gtkCustomize:Anpassen…
fr.gtk.gtkCustomize:Personnaliser...
it.gtk.gtkCustomize:Personalizza...
nl.gtk.gtkCustomize:Aanpassen...
zh_CN.gtk.gtkCustomize:自定义(_C) …

en.gtk.gtkOpentab:Open Link in New _Tab
de.gtk.gtkOpentab:Link in neuem _Tab öffnen
fr.gtk.gtkOpentab:Ouvrir dans un nouvel _Onglet
it.gtk.gtkOpentab:Apri in nuova _scheda
nl.gtk.gtkOpentab:Koppeling openen in nieuw _tabblad
zh_CN.gtk.gtkOpentab:在新标签页中打开链接(_T)

en.gtk.gtkOpenwin:Open Link in New _Window
de.gtk.gtkOpenwin:Link in neuem _Fenster öffnen
fr.gtk.gtkOpenwin:Ouvrir dans une nouvelle _Fenêtre
it.gtk.gtkOpenwin:Apri in nuova _finestra
nl.gtk.gtkOpenwin:Koppeling openen in nieuw _venster
zh_CN.gtk.gtkOpenwin:在新窗口中打开链接(_W)

en.gtk.gtkSavelink:Save Lin_k
de.gtk.gtkSavelink:Lin_k speichern..
fr.gtk.gtkSavelink:Enregistrer li_en
it.gtk.gtkSavelink:Salva lin_k
nl.gtk.gtkSavelink:_Koppeling opslaan als...
zh_CN.gtk.gtkSavelink:保存链接(_K)

en.gtk.gtkBookmarklink:Bookmark _Link
de.gtk.gtkBookmarklink:_Link als Bookmark
fr.gtk.gtkBookmarklink:Marquer _Lien
it.gtk.gtkBookmarklink:A_ggiungi ai segnalibri
nl.gtk.gtkBookmarklink:B_ladwijzer voor de koppeling maken
zh_CN.gtk.gtkBookmarklink:书签链接(_L)

en.gtk.gtkCopylink:Copy link loc_ation
de.gtk.gtkCopylink:Link_adresse kopieren
fr.gtk.gtkCopylink:_Copier le lien
it.gtk.gtkCopylink:Copia in_dirizzo link
nl.gtk.gtkCopylink:Koppelingsloc_atie kopiëren
zh_CN.gtk.gtkCopylink:复制链接位置(_A)

# GTK theme handling

en.gtk.gtkAddThemeTitle:Select folder containing theme images
de.gtk.gtkAddThemeTitle:Ordner mit Themenbildern auswählen
fr.gtk.gtkAddThemeTitle:Sélectionner le dossier contenant des images de thèmes
it.gtk.gtkAddThemeTitle:Seleziona una cartella contenente le immagini del tema in questione
nl.gtk.gtkAddThemeTitle:Map met thema-afbeeldingen selecteren
zh_CN.gtk.gtkAddThemeTitle:选择包含主题图像的文件夹

en.gtk.gtkThemeFolderInstructions:To Install a theme, create a directory full of appropriately-named images as a subdirectory of gtk/res/themes/
de.gtk.gtkThemeFolderInstructions:Erstellen sie ein Verzeichnis mit korrekt benannten Bildern als Unterverzeichnis von gtk/res/themes um ein Thema zu installieren
fr.gtk.gtkThemeFolderInstructions:Pour installer un thème, créer un dossier d'images avec un nom approprié comme sous-dossier de gtk/res/themes/
it.gtk.gtkThemeFolderInstructions:Per installare un nuovo tema crea una directory con delle immagini appropriate ed inseriscile come sotto-directory di gtk/res/themes/
nl.gtk.gtkThemeFolderInstructions:Maak in de map gtk/res/themes/ een submap aan die afbeeldingen met de juiste namen bevatten om deze als thema te installeren.
zh_CN.gtk.gtkThemeFolderInstructions:如果要安装主题，请创建一个目录，作为 gtk/res/themes/ 的子目录，其中包含正确命名的图像。

en.gtk.gtkThemeFolderSub:Select a subdirectory of the themes folder
de.gtk.gtkThemeFolderSub:Unterverzeichnis mit Themenbildern wählen
fr.gtk.gtkThemeFolderSub:Sélectionner un sous-dossier de thème
it.gtk.gtkThemeFolderSub:Seleziona una sotto-directory della cartella temi
nl.gtk.gtkThemeFolderSub:Submap met thema-afbeeldingen selecteren
zh_CN.gtk.gtkThemeFolderSub:选择主题文件夹的子目录

en.gtk.gtkThemeDup:Theme is already included
de.gtk.gtkThemeDup:Das Thema ist bereits hinzugefügt worden
fr.gtk.gtkThemeDup:Le thème est déjà inclus
it.gtk.gtkThemeDup:Il tema è già incluso
nl.gtk.gtkThemeDup:Het thema is al toegevoegd
zh_CN.gtk.gtkThemeDup:已应用主题

en.gtk.gtkThemeAdd:Theme added successfully
de.gtk.gtkThemeAdd:Thema erfolgreich hinzugefügt
fr.gtk.gtkThemeAdd:Le thème a été ajouté avec succes
it.gtk.gtkThemeAdd:Il tema è stato aggiunto con successo
nl.gtk.gtkThemeAdd:Thema is succesvol toegevoegd
zh_CN.gtk.gtkThemeAdd:已成功添加主题

# GTK toolbar customisation

en.gtk.gtkCustomizeToolbarTitle:Customise Toolbar
it.gtk.gtkCustomizeToolbarTitle:Personalizza barra strumenti
zh_CN.gtk.gtkCustomizeToolbarTitle:自定义工具栏

en.gtk.gtkCustomizeToolbarInstructions:Drag toolbar items into and out of the toolbar.
it.gtk.gtkCustomizeToolbarInstructions:Trascina elementi della barra strumenti dentro e fuori la barra.
zh_CN.gtk.gtkCustomizeToolbarInstructions:拖动工具栏项。

# GTK find in page

en.gtk.gtkFindPlaceholder:Find in page
it.gtk.gtkFindPlaceholder:Trova nella pagina
zh_CN.gtk.gtkFindPlaceholder:在页面中查找

en.gtk.gtkFindBack:Find Previous Occurrence
it.gtk.gtkFindBack:Trova occorrenza _precedente
zh_CN.gtk.gtkFindBack:查找上一个匹配项

en.gtk.gtkFindForward:Find _Next Occurrence
it.gtk.gtkFindForward:Trova occorrenza _successiva
zh_CN.gtk.gtkFindForward:查找下一个匹配项(_N)

en.gtk.gtkFindHighlightAll:Highlight All
it.gtk.gtkFindHighlightAll:Evidenzia tutto
zh_CN.gtk.gtkFindHighlightAll:突出显示所有查找内容

en.gtk.gtkFindMatchCase:Match Case
it.gtk.gtkFindMatchCase:Marca corrispondenze
zh_CN.gtk.gtkFindMatchCase:匹配查找内容

en.gtk.gtkFindClose:Close Find Bar
it.gtk.gtkFindClose:Chiudi finestra di ricerca
zh_CN.gtk.gtkFindClose:关闭搜索栏

# GTK preferences dialog

en.gtk.preferencesTitle:Netsurf Preferences
de.gtk.preferencesTitle:Netsurf Einstellungen
fr.gtk.preferencesTitle:Préférences de Netsurf
it.gtk.preferencesTitle:Preferenze di Netsurf
nl.gtk.preferencesTitle:Netsurf-voorkeuren
zh_CN.gtk.preferencesTitle:NetSurf 首选项

# Main tab
en.gtk.preferencesMainTabtitle:Main
de.gtk.preferencesMainTabtitle:Allgemein
fr.gtk.preferencesMainTabtitle:Accueil/Principal
it.gtk.preferencesMainTabtitle:Principale
nl.gtk.preferencesMainTabtitle:Algemeen
zh_CN.gtk.preferencesMainTabtitle:主菜单

en.gtk.preferencesStartup:<b>Startup</b>
de.gtk.preferencesStartup:<b>Starten</b>
fr.gtk.preferencesStartup:<b>Démarrage</b>
it.gtk.preferencesStartup:<b>Avvio</b>
nl.gtk.preferencesStartup:<b>Opstarten</b>
zh_CN.gtk.preferencesStartup:<b>启动</b>

en.gtk.preferencesStartupPage:Page:
de.gtk.preferencesStartupPage:Seite:
fr.gtk.preferencesStartupPage:Page:
it.gtk.preferencesStartupPage:Pagina:
nl.gtk.preferencesStartupPage:Pagina:
zh_CN.gtk.preferencesStartupPage:页面：

en.gtk.preferencesStartupPageTooltip:The default startup page
de.gtk.preferencesStartupPageTooltip:Die Standard Startseite
fr.gtk.preferencesStartupPageTooltip:La page de démarrage par défaut
it.gtk.preferencesStartupPageTooltip:Pagina di avvio predefinita
nl.gtk.preferencesStartupPageTooltip:De standaard startpagina
zh_CN.gtk.preferencesStartupPageTooltip:默认启动页面

en.gtk.preferencesStartupPageDefault:Use Default Page
de.gtk.preferencesStartupPageDefault:Standard Seite nutzen
fr.gtk.preferencesStartupPageDefault:Utiliser la page par défaut
it.gtk.preferencesStartupPageDefault:Usa pagina predefinita
nl.gtk.preferencesStartupPageDefault:Standaard herstellen
zh_CN.gtk.preferencesStartupPageDefault:使用默认页面

en.gtk.preferencesStartupPageCurrent:Use Current Page
de.gtk.preferencesStartupPageCurrent:aktuelle Seite nehmen
fr.gtk.preferencesStartupPageCurrent:Utiliser la page en cours
it.gtk.preferencesStartupPageCurrent:Usa pagina corrente
nl.gtk.preferencesStartupPageCurrent:Huidige pagina gebruiken
zh_CN.gtk.preferencesStartupPageCurrent:使用当前页面

en.gtk.preferencesSearch:<b>Search</b>
de.gtk.preferencesSearch:<b>Suchen</b>
fr.gtk.preferencesSearch:<b>Recherche</b>
it.gtk.preferencesSearch:<b>Cerca</b>
nl.gtk.preferencesSearch:<b>Zoeken</b>
zh_CN.gtk.preferencesSearch:<b>查找</b>

en.gtk.preferencesSearchURLBar:Search from URL bar
de.gtk.preferencesSearchURLBar:Adressleiste zum Suchen
fr.gtk.preferencesSearchURLBar:Recherche depuis la barre d'URL
it.gtk.preferencesSearchURLBar:Cerca da barra URL
nl.gtk.preferencesSearchURLBar:Standaardzoekmachine
zh_CN.gtk.preferencesSearchURLBar:从地址栏搜索

en.gtk.preferencesSearchProvider:Provider:
de.gtk.preferencesSearchProvider:Anbieter:
fr.gtk.preferencesSearchProvider:Fournisseur :
it.gtk.preferencesSearchProvider:Provider:
nl.gtk.preferencesSearchProvider:Zoeken met:
zh_CN.gtk.preferencesSearchProvider:提供者：

en.gtk.preferencesSearchProviderTooltip:The default web search provider
de.gtk.preferencesSearchProviderTooltip:Voreingestellter Suchanbieter
fr.gtk.preferencesSearchProviderTooltip:Le fournisseur de recherche sur le web par défaut
it.gtk.preferencesSearchProviderTooltip:Provider di ricerca web predefinito
nl.gtk.preferencesSearchProviderTooltip:Kies de standaardzoekmachine. NetSurf gebruikt deze in de zoekbalk.
zh_CN.gtk.preferencesSearchProviderTooltip:默认网络搜索提供者

en.gtk.preferencesDownloads:<b>Downloads</b>
de.gtk.preferencesDownloads:<b>Downloads</b>
fr.gtk.preferencesDownloads:<b>Téléchargements</b>
it.gtk.preferencesDownloads:<b>Download</b>
nl.gtk.preferencesDownloads:<b>Downloads</b>
zh_CN.gtk.preferencesDownloads:<b>下载项</b>

en.gtk.preferencesDownloadsRemove:Remove download from list when complete
de.gtk.preferencesDownloadsRemove:abgeschlossene Downloads auslisten
fr.gtk.preferencesDownloadsRemove:Retirer le téléchargement de la liste une fois terminé
it.gtk.preferencesDownloadsRemove:Rimuovi download dalla lista al completamento
nl.gtk.preferencesDownloadsRemove:Downloadvermeldingen verwijderen
zh_CN.gtk.preferencesDownloadsRemove:完成后从列表中删除下载任务

en.gtk.preferencesDownloadsConfirm:Confirm before overwriting files
de.gtk.preferencesDownloadsConfirm:Überschreiben bestätigen
fr.gtk.preferencesDownloadsConfirm:Confirmer avant d'écraser des fichiers
it.gtk.preferencesDownloadsConfirm:Conferma prima di sovrascrivere
nl.gtk.preferencesDownloadsConfirm:Overschrijven van bestand bevestigen
zh_CN.gtk.preferencesDownloadsConfirm:覆盖文件之前进行确认

en.gtk.preferencesDownloadsLocation:Location:
de.gtk.preferencesDownloadsLocation:Zielort:
fr.gtk.preferencesDownloadsLocation:Emplacement :
it.gtk.preferencesDownloadsLocation:Percorso:
nl.gtk.preferencesDownloadsLocation:Bestanden opslaan in:
zh_CN.gtk.preferencesDownloadsLocation:位置：

en.gtk.preferencesDownloadsLocationTooltip:The default location downloaded files are put
de.gtk.preferencesDownloadsLocationTooltip:Speicherort für Downloads
fr.gtk.preferencesDownloadsLocationTooltip:L'emplacement par défaut des fichiers téléchargés sont mis
it.gtk.preferencesDownloadsLocationTooltip:Percorso predefinito dove scaricare i file
nl.gtk.preferencesDownloadsLocationTooltip:De standaardplaats waar gedownloade bestanden worden opgeslagen
zh_CN.gtk.preferencesDownloadsLocationTooltip:默认位置放置下载的文件

# Appearance tab
en.gtk.preferencesAppearanceTabtitle:Appearance
de.gtk.preferencesAppearanceTabtitle:Aussehen
fr.gtk.preferencesAppearanceTabtitle:Apparence
it.gtk.preferencesAppearanceTabtitle:Aspetto
nl.gtk.preferencesAppearanceTabtitle:Vormgeving
zh_CN.gtk.preferencesAppearanceTabtitle:外观

en.gtk.preferencesThemes:<b>Themes</b>
de.gtk.preferencesThemes:<b>Themen</b>
fr.gtk.preferencesThemes:<b>Thèmes</b>
it.gtk.preferencesThemes:<b>Temi</b>
nl.gtk.preferencesThemes:<b>Thema's</b>
zh_CN.gtk.preferencesThemes:<b>主题</b>

en.gtk.preferencesThemesAdd:Add Theme...
de.gtk.preferencesThemesAdd:Thema hinzu...
fr.gtk.preferencesThemesAdd:Ajouter thème...
it.gtk.preferencesThemesAdd:Aggiungi tema...
nl.gtk.preferencesThemesAdd:Thema toevoegen...
zh_CN.gtk.preferencesThemesAdd:添加主题…

en.gtk.preferencesTabs:<b>Tabs</b>
de.gtk.preferencesTabs:<b>Tabs</b>
fr.gtk.preferencesTabs:<b>Onglets</b>
it.gtk.preferencesTabs:<b>Schede</b>
nl.gtk.preferencesTabs:<b>Tabbladen</b>
zh_CN.gtk.preferencesTabs:<b>标签页</b>

en.gtk.preferencesTabsAlways:Always show tab bar
de.gtk.preferencesTabsAlways:Tableiste immer anzeigen
fr.gtk.preferencesTabsAlways:Toujours afficher la barre d'onglet
it.gtk.preferencesTabsAlways:Mostra sempre la barra delle schede
nl.gtk.preferencesTabsAlways:De tabbladenwerkbalk verbergen wanneer slechts één tabblad is geopend
zh_CN.gtk.preferencesTabsAlways:总是显示标签页栏

en.gtk.preferencesTabsSwitch:Switch to newly opened tabs immediately
de.gtk.preferencesTabsSwitch:neue Tabs sofort in Vordergrund
fr.gtk.preferencesTabsSwitch:Passer à l'onglet nouvellement ouvert immédiatement
it.gtk.preferencesTabsSwitch:Passa immediatamente alle nuove schede aperte
nl.gtk.preferencesTabsSwitch:Naar vanuit koppeling geopende nieuwe tabbladen schakelen
zh_CN.gtk.preferencesTabsSwitch:立即切换到新打开的标签页

en.gtk.preferencesTabsNewly:Newly opened tabs are blank
de.gtk.preferencesTabsNewly:neue Tabs als leere Seite
fr.gtk.preferencesTabsNewly:Onglet récemment ouvert est vièrge
it.gtk.preferencesTabsNewly:Le nuove schede aperte sono vuote
nl.gtk.preferencesTabsNewly:Geopende nieuwe tabbladen zijn leeg inplaats van de startpagina
zh_CN.gtk.preferencesTabsNewly:新打开的标签页为空白

en.gtk.preferencesTabsPosition:Position:
de.gtk.preferencesTabsPosition:Position:
fr.gtk.preferencesTabsPosition:Position :
it.gtk.preferencesTabsPosition:Posizione:
nl.gtk.preferencesTabsPosition:Positie in venster:
zh_CN.gtk.preferencesTabsPosition:位置：

en.gtk.preferencesTools:<b>Tools</b>
de.gtk.preferencesTools:<b>Tools</b>
fr.gtk.preferencesTools:<b>Outils</b>
it.gtk.preferencesTools:<b>Strumenti</b>
nl.gtk.preferencesTools:<b>Ontwikkelaarshulpmiddelen</b>
zh_CN.gtk.preferencesTools:<b>工具</b>

en.gtk.preferencesDeveloperView:Open developer views in a
de.gtk.preferencesDeveloperView:Entwickleransicht öffnen in
fr.gtk.preferencesDeveloperView:Vues de développement s'ouvrent dans
it.gtk.preferencesDeveloperView:Apri visualizzazione sviluppatori in
nl.gtk.preferencesDeveloperView:Informatie voor ontwikkelaars openen in
zh_CN.gtk.preferencesDeveloperView:打开开发人员视图

en.gtk.preferencesDeveloperViewWindow:Window
de.gtk.preferencesDeveloperViewWindow:Fenster
fr.gtk.preferencesDeveloperViewWindow:un fenêtre
it.gtk.preferencesDeveloperViewWindow:Finestra
nl.gtk.preferencesDeveloperViewWindow:Venster
zh_CN.gtk.preferencesDeveloperViewWindow:窗口

en.gtk.preferencesDeveloperViewTab:Tab
de.gtk.preferencesDeveloperViewTab:Tab
fr.gtk.preferencesDeveloperViewTab:un onglet
it.gtk.preferencesDeveloperViewTab:Scheda
nl.gtk.preferencesDeveloperViewTab:Tabblad
zh_CN.gtk.preferencesDeveloperViewTab:标签页

en.gtk.preferencesDeveloperViewEditor:Editor
de.gtk.preferencesDeveloperViewEditor:Editor
fr.gtk.preferencesDeveloperViewEditor:Éditeur
it.gtk.preferencesDeveloperViewEditor:Editor di testo
nl.gtk.preferencesDeveloperViewEditor:Tekst-editor
zh_CN.gtk.preferencesDeveloperViewEditor:编辑器

en.gtk.preferencesURLbar:<b>URLbar</b>
de.gtk.preferencesURLbar:<b>Adressleiste</b>
fr.gtk.preferencesURLbar:<b>Barre URL</b>
it.gtk.preferencesURLbar:<b>Barra indirizzi</b>
nl.gtk.preferencesURLbar:<b>Locatiebalk</b>
zh_CN.gtk.preferencesURLbar:<b>地址栏</b>

en.gtk.preferencesURLbarDisplay:Display recently visited URLs as you type
de.gtk.preferencesURLbarDisplay:benutzte URLs während Eingabe zeigen
fr.gtk.preferencesURLbarDisplay:Afficher les URL visités récemment lorsque vous tapez
it.gtk.preferencesURLbarDisplay:Mostra gli URL visitati di recente durante la digitazione
nl.gtk.preferencesURLbarDisplay:Automatisch aanvullen vanuit de browsergeschiedenis tijdens het typen
zh_CN.gtk.preferencesURLbarDisplay:键入时显示最近访问的地址

en.gtk.preferencesToolbar:<b>Toolbar</b>
de.gtk.preferencesToolbar:<b>Knopfleiste</b>
fr.gtk.preferencesToolbar:<b>Barre d'outils</b>
it.gtk.preferencesToolbar:<b>Barra strumenti</b>
nl.gtk.preferencesToolbar:<b>Werkbalk</b>
zh_CN.gtk.preferencesToolbar:<b>工具栏</b>

en.gtk.preferencesToolbarButtons:Buttons:
de.gtk.preferencesToolbarButtons:Gestalt:
fr.gtk.preferencesToolbarButtons:Boutons :
it.gtk.preferencesToolbarButtons:Pulsanti:
nl.gtk.preferencesToolbarButtons:Knoppen:
zh_CN.gtk.preferencesToolbarButtons:按钮：

# Theme list
en.gtk.preferencesThemeTypeDefault:Default
de.gtk.preferencesThemeTypeDefault:Standard
fr.gtk.preferencesThemeTypeDefault:Défaut
it.gtk.preferencesThemeTypeDefault:Predefinito
nl.gtk.preferencesThemeTypeDefault:Standaard
zh_CN.gtk.preferencesThemeTypeDefault:默认

# Tab position list
en.gtk.preferencesTabLocTop:Top
de.gtk.preferencesTabLocTop:Oben
fr.gtk.preferencesTabLocTop:Haut
it.gtk.preferencesTabLocTop:In alto
nl.gtk.preferencesTabLocTop:Bovenaan
zh_CN.gtk.preferencesTabLocTop:顶部

en.gtk.preferencesTabLocLeft:Left
de.gtk.preferencesTabLocLeft:Links
fr.gtk.preferencesTabLocLeft:Gauche
it.gtk.preferencesTabLocLeft:A sinistra
nl.gtk.preferencesTabLocLeft:Links
zh_CN.gtk.preferencesTabLocLeft:左侧

en.gtk.preferencesTabLocBottom:Bottom
de.gtk.preferencesTabLocBottom:Unten
fr.gtk.preferencesTabLocBottom:Bas
it.gtk.preferencesTabLocBottom:In basso
nl.gtk.preferencesTabLocBottom:Onderaan
zh_CN.gtk.preferencesTabLocBottom:底部

en.gtk.preferencesTabLocRight:Right
de.gtk.preferencesTabLocRight:Rechts
fr.gtk.preferencesTabLocRight:Droite
it.gtk.preferencesTabLocRight:A destra
nl.gtk.preferencesTabLocRight:Rechts
zh_CN.gtk.preferencesTabLocRight:右侧

# button list
en.gtk.preferencesButtonTypeSmall:Small Icons
de.gtk.preferencesButtonTypeSmall:Kleine Icons
fr.gtk.preferencesButtonTypeSmall:Petites icônes
it.gtk.preferencesButtonTypeSmall:Pulsanti piccoli
nl.gtk.preferencesButtonTypeSmall:Kleine pictogrammen
zh_CN.gtk.preferencesButtonTypeSmall:小图标

en.gtk.preferencesButtonTypeLarge:Large Icons
de.gtk.preferencesButtonTypeLarge:Große Icons
fr.gtk.preferencesButtonTypeLarge:Grandes icônes
it.gtk.preferencesButtonTypeLarge:Pulsanti grandi
nl.gtk.preferencesButtonTypeLarge:Grote pictogrammen
zh_CN.gtk.preferencesButtonTypeLarge:大图标

en.gtk.preferencesButtonTypeLargeText:Large Icons and Text
de.gtk.preferencesButtonTypeLargeText:Große Icons mit Text
fr.gtk.preferencesButtonTypeLargeText:Grandes icônes et texte
it.gtk.preferencesButtonTypeLargeText:Pulsanti grandi e testo
nl.gtk.preferencesButtonTypeLargeText:Grote pictogrammen en tekst
zh_CN.gtk.preferencesButtonTypeLargeText:大图标和文本

en.gtk.preferencesButtonTypeText:Text only
de.gtk.preferencesButtonTypeText:Text ohne Icons
fr.gtk.preferencesButtonTypeText:Texte uniquement
it.gtk.preferencesButtonTypeText:Solo testo
nl.gtk.preferencesButtonTypeText:Alleen tekst
zh_CN.gtk.preferencesButtonTypeText:仅文本

# content tab
en.gtk.preferencesContentTabtitle:Content
de.gtk.preferencesContentTabtitle:Inhalte
fr.gtk.preferencesContentTabtitle:Contenu
it.gtk.preferencesContentTabtitle:Contenuto
nl.gtk.preferencesContentTabtitle:Inhoud
zh_CN.gtk.preferencesContentTabtitle:内容

en.gtk.preferencesControl:<b>Control</b>
de.gtk.preferencesControl:<b>Steuerung</b>
fr.gtk.preferencesControl:<b>Contrôle</b>
it.gtk.preferencesControl:<b>Controlli</b>
nl.gtk.preferencesControl:<b>Opties</b>
zh_CN.gtk.preferencesControl:<b>控件</b>

en.gtk.preferencesControlPrevent:Prevent pop-up windows
de.gtk.preferencesControlPrevent:Pop-Up Fenster blocken
fr.gtk.preferencesControlPrevent:Empêcher fenêtres pop-up
it.gtk.preferencesControlPrevent:Blocca finestre pop-up (AdBlock)
nl.gtk.preferencesControlPrevent:Pop-upvensters blokkeren
zh_CN.gtk.preferencesControlPrevent:阻止弹窗

en.gtk.preferencesControlHide:Hide Adverts
de.gtk.preferencesControlHide:Werbung unterdrücken
fr.gtk.preferencesControlHide:Cacher les publicités
it.gtk.preferencesControlHide:Nascondi pubblicità
nl.gtk.preferencesControlHide:Advertenties verbergen
zh_CN.gtk.preferencesControlHide:隐藏广告

en.gtk.preferencesControlEnable:Enable JavaScript
de.gtk.preferencesControlEnable:JavaScript einschalten
fr.gtk.preferencesControlEnable:Activer JavaScript
it.gtk.preferencesControlEnable:Attiva JavaScript
nl.gtk.preferencesControlEnable:JavaScript inschakelen
zh_CN.gtk.preferencesControlEnable:启用 JavaScript

en.gtk.preferencesControlDisable:Disable plug-ins
de.gtk.preferencesControlDisable:Plug-Ins abschalten
fr.gtk.preferencesControlDisable:Désactiver modules externes
it.gtk.preferencesControlDisable:Disattiva Plugins
nl.gtk.preferencesControlDisable:Plug-ins uitschakelen
zh_CN.gtk.preferencesControlDisable:禁用插件

en.gtk.preferencesControlHigh:High quality image scaling
de.gtk.preferencesControlHigh:Bildskalierung hoher Qualität
fr.gtk.preferencesControlHigh:Haute qualité d'image redimensionnée
it.gtk.preferencesControlHigh:Scala immagini in alta qualità
nl.gtk.preferencesControlHigh:Schalen op hoge beeldkwaliteit
zh_CN.gtk.preferencesControlHigh:高质量图像缩放

en.gtk.preferencesControlLoad:Load and display
de.gtk.preferencesControlLoad:laden und anzeigen
fr.gtk.preferencesControlLoad:Charger et visualiser
it.gtk.preferencesControlLoad:Carica e visualizza
nl.gtk.preferencesControlLoad:Laad en toon
zh_CN.gtk.preferencesControlLoad:加载并显示

en.gtk.preferencesAnimation:<b>Animation</b>
de.gtk.preferencesAnimation:<b>Animation</b>
fr.gtk.preferencesAnimation:<b>Animation</b>
it.gtk.preferencesAnimation:<b>Animazione</b>
nl.gtk.preferencesAnimation:<b>Animaties</b>
zh_CN.gtk.preferencesAnimation:<b>动画</b>

en.gtk.preferencesAnimationEnable:Enable
de.gtk.preferencesAnimationEnable:zulassen
fr.gtk.preferencesAnimationEnable:Activer
it.gtk.preferencesAnimationEnable:Attiva
nl.gtk.preferencesAnimationEnable:Ingeschakeld
zh_CN.gtk.preferencesAnimationEnable:启用

en.gtk.preferencesAnimationMinimum:Minimum time between frames:
de.gtk.preferencesAnimationMinimum:minimale Zeit zwischen Frames:
fr.gtk.preferencesAnimationMinimum:Temps minimal entre cadres/frames/images/photo :
it.gtk.preferencesAnimationMinimum:Limita velocità fotogrammi al secondo:
nl.gtk.preferencesAnimationMinimum:Minimum tijd tussen opeenvolgende animatiebeelden:
zh_CN.gtk.preferencesAnimationMinimum:最小帧间隔时间：

en.gtk.preferencesAnimationMinimumTooltip:Do not update animations any more often than this.
de.gtk.preferencesAnimationMinimumTooltip:Animation nicht öfter als so aktualisieren
fr.gtk.preferencesAnimationMinimumTooltip:Ne pas mettre à jour les animations plus souvent que cela.
it.gtk.preferencesAnimationMinimumTooltip:Non aggiornare le animazioni più di cosi.
nl.gtk.preferencesAnimationMinimumTooltip:Animaties niet vaker actualiseren dan dit.
zh_CN.gtk.preferencesAnimationMinimumTooltip:更新动画的频率不要超过此次数。

en.gtk.preferencesFonts:<b>Fonts</b>
de.gtk.preferencesFonts:<b>Fonts</b>
fr.gtk.preferencesFonts:<b>Fontes/Polices</b>
it.gtk.preferencesFonts:<b>Font</b>
nl.gtk.preferencesFonts:<b>Lettertypen</b>
zh_CN.gtk.preferencesFonts:<b>字体</b>

en.gtk.preferencesFontsDefault:Default
de.gtk.preferencesFontsDefault:Standard
fr.gtk.preferencesFontsDefault:Défaut
it.gtk.preferencesFontsDefault:Predefinito
nl.gtk.preferencesFontsDefault:Standaard
zh_CN.gtk.preferencesFontsDefault:默认

en.gtk.preferencesFontsSize:Size
de.gtk.preferencesFontsSize:Größe
fr.gtk.preferencesFontsSize:Taille
it.gtk.preferencesFontsSize:Dimensione
nl.gtk.preferencesFontsSize:Grootte
zh_CN.gtk.preferencesFontsSize:字体大小

en.gtk.preferencesFontsSizeTooltip:The base-line font size to use.
de.gtk.preferencesFontsSizeTooltip:Die Standardgröße für Basisschriften.
fr.gtk.preferencesFontsSizeTooltip:La taille de la fonte/police de base à utiliser.
it.gtk.preferencesFontsSizeTooltip:Dimensione base del carattere di linea da utilizzare.
nl.gtk.preferencesFontsSizeTooltip:Het standaardlettertype te gebruiken voor webpagina's.
zh_CN.gtk.preferencesFontsSizeTooltip:要使用的基准字体大小。

en.gtk.preferencesFontsPreview:_Preview
de.gtk.preferencesFontsPreview:Vorschau
fr.gtk.preferencesFontsPreview:A_perçu
it.gtk.preferencesFontsPreview:_Anteprima
nl.gtk.preferencesFontsPreview:_Voorbeeld
zh_CN.gtk.preferencesFontsPreview:预览(_P)

en.gtk.preferencesLanguage:<b>Language</b>
de.gtk.preferencesLanguage:<b>Sprache</b>
fr.gtk.preferencesLanguage:<b>Langue</b>
it.gtk.preferencesLanguage:<b>Lingua</b>
nl.gtk.preferencesLanguage:<b>Talen</b>
zh_CN.gtk.preferencesLanguage:<b>语言</b>

en.gtk.preferencesLanguagePreferred:Preferred language:
de.gtk.preferencesLanguagePreferred:bevorzugte Sprache:
fr.gtk.preferencesLanguagePreferred:Langue préférée :
it.gtk.preferencesLanguagePreferred:Lingua preferita:
nl.gtk.preferencesLanguagePreferred:Voorkeurtaal:
zh_CN.gtk.preferencesLanguagePreferred:首选语言：

en.gtk.preferencesLanguagePreferredTooltip:The preferred language for web pages
de.gtk.preferencesLanguagePreferredTooltip:Die gewünschte Sprache für Webseiten
fr.gtk.preferencesLanguagePreferredTooltip:La langue préférée pour les pages Web
it.gtk.preferencesLanguagePreferredTooltip:Lingua preferita delle pagine web
nl.gtk.preferencesLanguagePreferredTooltip:De voorkeurtaal voor webpagina's
zh_CN.gtk.preferencesLanguagePreferredTooltip:网页的首选语言

# Image loading list
en.gtk.preferencesImageLoadBoth:foreground and background images
de.gtk.preferencesImageLoadBoth:Vorder- und Hintergrundbilder
fr.gtk.preferencesImageLoadBoth:Images d'avant-plan et d'arrière-plan
it.gtk.preferencesImageLoadBoth:Immagini in primo piano e di sfondo
nl.gtk.preferencesImageLoadBoth:voorgrond- en achtergrondafbeeldingen
zh_CN.gtk.preferencesImageLoadBoth:前景和背景图像

en.gtk.preferencesImageLoadFore:foreground images
de.gtk.preferencesImageLoadFore:Vordergrundbilder
fr.gtk.preferencesImageLoadFore:Images d'avant-plan
it.gtk.preferencesImageLoadFore:Immagini in primo piano
nl.gtk.preferencesImageLoadFore:voorgrondafbeeldingen
zh_CN.gtk.preferencesImageLoadFore:前景图像

en.gtk.preferencesImageLoadBack:background images
de.gtk.preferencesImageLoadBack:Hintergrundbilder
fr.gtk.preferencesImageLoadBack:Images d'arrière-plan
it.gtk.preferencesImageLoadBack:Immagini di sfondo
nl.gtk.preferencesImageLoadBack:achtergrondafbeeldingen
zh_CN.gtk.preferencesImageLoadBack:背景图像

en.gtk.preferencesImageLoadNone:no images
de.gtk.preferencesImageLoadNone:Keine Bidlder
fr.gtk.preferencesImageLoadNone:pas d'images
it.gtk.preferencesImageLoadNone:Nessuna immagine
nl.gtk.preferencesImageLoadNone:geen afbeeldingen
zh_CN.gtk.preferencesImageLoadNone:无图像

# font type list
en.gtk.preferencesFonttypeSans:Sans-serif
de.gtk.preferencesFonttypeSans:Sans-serif
fr.gtk.preferencesFonttypeSans:Sans-serif
it.gtk.preferencesFonttypeSans:Sans-serif
nl.gtk.preferencesFonttypeSans:Schreefloos
zh_CN.gtk.preferencesFonttypeSans:无衬线字体

en.gtk.preferencesFonttypeSerif:Serif
de.gtk.preferencesFonttypeSerif:Serif
fr.gtk.preferencesFonttypeSerif:Serif
it.gtk.preferencesFonttypeSerif:Serif
nl.gtk.preferencesFonttypeSerif:Met schreef
zh_CN.gtk.preferencesFonttypeSerif:衬线字体

en.gtk.preferencesFonttypeMonospace:Monospace
de.gtk.preferencesFonttypeMonospace:Monospace
fr.gtk.preferencesFonttypeMonospace:Monospace
it.gtk.preferencesFonttypeMonospace:Monospaziato
nl.gtk.preferencesFonttypeMonospace:Monospace
zh_CN.gtk.preferencesFonttypeMonospace:等宽字体

en.gtk.preferencesFonttypeCursive:Cursive
de.gtk.preferencesFonttypeCursive:Kursiv
fr.gtk.preferencesFonttypeCursive:Cursive
it.gtk.preferencesFonttypeCursive:Corsivo
nl.gtk.preferencesFonttypeCursive:Cursief
zh_CN.gtk.preferencesFonttypeCursive:手写字体

en.gtk.preferencesFonttypeFantasy:Fantasy
de.gtk.preferencesFonttypeFantasy:Fantasy
fr.gtk.preferencesFonttypeFantasy:Fantasy
it.gtk.preferencesFonttypeFantasy:Fantasia
nl.gtk.preferencesFonttypeFantasy:Fantasie
zh_CN.gtk.preferencesFonttypeFantasy:Fantasy 字体

en.gtk.preferencesPrivacyTabtitle:Privacy
de.gtk.preferencesPrivacyTabtitle:Privates
fr.gtk.preferencesPrivacyTabtitle:Confidentialité
it.gtk.preferencesPrivacyTabtitle:Privacy
nl.gtk.preferencesPrivacyTabtitle:Privacy
zh_CN.gtk.preferencesPrivacyTabtitle:隐私

en.gtk.preferencesGeneral:<b>General</b>
de.gtk.preferencesGeneral:<b>Generelles</b>
fr.gtk.preferencesGeneral:<b>Général</b>
it.gtk.preferencesGeneral:<b>Generale</b>
nl.gtk.preferencesGeneral:<b>Algemeen</b>
zh_CN.gtk.preferencesGeneral:<b>常规</b>

en.gtk.preferencesGeneralReferral:Enable referral submission
de.gtk.preferencesGeneralReferral:Referenzen erlauben
fr.gtk.preferencesGeneralReferral:Permettre l'envoi du referer en entête
it.gtk.preferencesGeneralReferral:Permetti invio informazioni sul referral
nl.gtk.preferencesGeneralReferral:Referentie versturen inschakelen
zh_CN.gtk.preferencesGeneralReferral:启用推荐提交

en.gtk.preferencesGeneralDNT:Enable sending "Do Not Track" request
de.gtk.preferencesGeneralDNT:Webseiten sollen nicht nachverfolgen dürfen
fr.gtk.preferencesGeneralDNT:Activer l'envoi d'une requête "Ne pas suivre à la trace"
it.gtk.preferencesGeneralDNT:Attiva invio per la richiesta di non tracciamento
nl.gtk.preferencesGeneralDNT:Websites laten weten dat gebruiker niet gevolgd wil worden
zh_CN.gtk.preferencesGeneralDNT:发送“不跟踪”请求

en.gtk.preferencesHistory:<b>History</b>
de.gtk.preferencesHistory:<b>History</b>
fr.gtk.preferencesHistory:<b>Historque</b>
it.gtk.preferencesHistory:<b>Cronologia</b>
nl.gtk.preferencesHistory:<b>Geschiedenis</b>
zh_CN.gtk.preferencesHistory:<b>历史记录</b>

en.gtk.preferencesHistoryShow:Local history shows URL in tooltip
de.gtk.preferencesHistoryShow:History (lokal) zeigt die URL in der Hilfe an
fr.gtk.preferencesHistoryShow:Historique local dans une infobulle
it.gtk.preferencesHistoryShow:Mostra cronologia locale dell'URL nella descrizione comandi
nl.gtk.preferencesHistoryShow:Venstergeschiedenis toont webadres in een tipkader
zh_CN.gtk.preferencesHistoryShow:本地历史记录在工具提示中显示 URL

en.gtk.preferencesHistoryRemember:Remember browsing history for up to
de.gtk.preferencesHistoryRemember:History merken für bis zu
fr.gtk.preferencesHistoryRemember:Conserver l'historique de navigation pendant
it.gtk.preferencesHistoryRemember:Ricorda cronologia di navigazione in
nl.gtk.preferencesHistoryRemember:Browsergeschiedenis onthouden voor
zh_CN.gtk.preferencesHistoryRemember:记住浏览历史记录

en.gtk.preferencesHistoryDays:days
de.gtk.preferencesHistoryDays:Tage(n)
fr.gtk.preferencesHistoryDays:jours
it.gtk.preferencesHistoryDays:giorni
nl.gtk.preferencesHistoryDays:dag(en)
zh_CN.gtk.preferencesHistoryDays:天

en.gtk.preferencesCache:<b>Cache</b>
de.gtk.preferencesCache:<b>Cache</b>
fr.gtk.preferencesCache:<b>Cache</b>
it.gtk.preferencesCache:<b>Cache</b>
nl.gtk.preferencesCache:<b>Buffer</b>
zh_CN.gtk.preferencesCache:<b>缓存</b>

en.gtk.preferencesCacheMemory:Memory cache size
de.gtk.preferencesCacheMemory:RAM Cache
fr.gtk.preferencesCacheMemory:Taille du cache mémoire
it.gtk.preferencesCacheMemory:Dimensione memoria cache
nl.gtk.preferencesCacheMemory:Grootte geheugenbuffer
zh_CN.gtk.preferencesCacheMemory:内存缓存大小

en.gtk.preferencesCacheDisc:Disc cache size
de.gtk.preferencesCacheDisc:Festplatten Cache
fr.gtk.preferencesCacheDisc:Taille du cache disque
it.gtk.preferencesCacheDisc:Dimensione memoria disco
nl.gtk.preferencesCacheDisc:Grootte schijfbuffer
zh_CN.gtk.preferencesCacheDisc:磁盘缓存大小

en.gtk.preferencesCacheExpire:Expire cache entries after
de.gtk.preferencesCacheExpire:Einträge verfallen nach
fr.gtk.preferencesCacheExpire:Les entrées du cache expirent après un délai de
it.gtk.preferencesCacheExpire:Le voci della cache scadono dopo
nl.gtk.preferencesCacheExpire:Buffergegevens vervallen na
zh_CN.gtk.preferencesCacheExpire:缓存项过期时间为

en.gtk.preferencesCacheMaintenance:Maintenance
de.gtk.preferencesCacheMaintenance:Aufräumen
fr.gtk.preferencesCacheMaintenance:Maintenance
it.gtk.preferencesCacheMaintenance:Manutenzione
nl.gtk.preferencesCacheMaintenance:Onderhoud
zh_CN.gtk.preferencesCacheMaintenance:维护

en.gtk.preferencesCacheDays:days
de.gtk.preferencesCacheDays:Tage(n)
fr.gtk.preferencesCacheDays:jours
it.gtk.preferencesCacheDays:giorni
nl.gtk.preferencesCacheDays:dag(en)
zh_CN.gtk.preferencesCacheDays:天

en.gtk.preferencesNetworkTabtitle:Network
de.gtk.preferencesNetworkTabtitle:Netzwerk
fr.gtk.preferencesNetworkTabtitle:Réseau
it.gtk.preferencesNetworkTabtitle:Rete
nl.gtk.preferencesNetworkTabtitle:Netwerk
zh_CN.gtk.preferencesNetworkTabtitle:网络

en.gtk.preferencesProxy:<b>HTTP Proxy</b>
de.gtk.preferencesProxy:<b>HTTP Proxy</b>
fr.gtk.preferencesProxy:<b>Proxy HTTP</b>
it.gtk.preferencesProxy:<b>Proxy HTTP</b>
nl.gtk.preferencesProxy:<b>HTTP-proxy</b>
zh_CN.gtk.preferencesProxy:<b>HTTP 代理服务器</b>

en.gtk.preferencesProxyType:Proxy type
de.gtk.preferencesProxyType:Proxytyp
fr.gtk.preferencesProxyType:Type de Proxy
it.gtk.preferencesProxyType:Tipo di Proxy
nl.gtk.preferencesProxyType:Proxy-type
zh_CN.gtk.preferencesProxyType:代理服务器类型

en.gtk.preferencesProxyHost:Host
de.gtk.preferencesProxyHost:Host
fr.gtk.preferencesProxyHost:Hôte
it.gtk.preferencesProxyHost:Host
nl.gtk.preferencesProxyHost:Proxy-server
zh_CN.gtk.preferencesProxyHost:主机

en.gtk.preferencesProxyUsername:Username
de.gtk.preferencesProxyUsername:Benutzer
fr.gtk.preferencesProxyUsername:Nom d'utilisateur
it.gtk.preferencesProxyUsername:Nome utente
nl.gtk.preferencesProxyUsername:Gebruikersnaam
zh_CN.gtk.preferencesProxyUsername:用户名

en.gtk.preferencesProxyPassword:Password
de.gtk.preferencesProxyPassword:Passwort
fr.gtk.preferencesProxyPassword:Mot de passe
it.gtk.preferencesProxyPassword:Password
nl.gtk.preferencesProxyPassword:Wachtwoord
zh_CN.gtk.preferencesProxyPassword:密码

en.gtk.preferencesProxyNoproxy:No Proxy For
de.gtk.preferencesProxyNoproxy:Kein Proxy für
fr.gtk.preferencesProxyNoproxy:Pas de proxy pour
it.gtk.preferencesProxyNoproxy:No Proxy Per
nl.gtk.preferencesProxyNoproxy:Geen proxy voor
zh_CN.gtk.preferencesProxyNoproxy:没有代理服务器用于操作

en.gtk.preferencesProxyTypeTooltip:The type of HTTP proxy server.
de.gtk.preferencesProxyTypeTooltip:Der Type des HTTP Proxy-Servers.
fr.gtk.preferencesProxyTypeTooltip:Le type de serveur proxy HTTP.
it.gtk.preferencesProxyTypeTooltip:Il tipo di server Proxy HTTP.
nl.gtk.preferencesProxyTypeTooltip:Het type van de HTTP-proxy-server.
zh_CN.gtk.preferencesProxyTypeTooltip:HTTP 代理服务器的类型。

en.gtk.preferencesProxyHostTooltip:Host name of your proxy server.
de.gtk.preferencesProxyHostTooltip:Hostname des Proxy-Servers.
fr.gtk.preferencesProxyHostTooltip:Nom d'hôte du serveur proxy.
it.gtk.preferencesProxyHostTooltip:Nome host del tuo server Proxy.
nl.gtk.preferencesProxyHostTooltip:Adres van de proxy-server.
zh_CN.gtk.preferencesProxyHostTooltip:代理服务器的主机名。

en.gtk.preferencesProxyPortTooltip:Port number to connect to on proxy server.
de.gtk.preferencesProxyPortTooltip:Portnummer für die Verbindung zum Proxy.
fr.gtk.preferencesProxyPortTooltip:Le numéro de port pour se connecter au serveur proxy.
it.gtk.preferencesProxyPortTooltip:Numero della porta per l'accesso al server Proxy.
nl.gtk.preferencesProxyPortTooltip:Poortnummer om te verbinden met de proxy-server.
zh_CN.gtk.preferencesProxyPortTooltip:连接代理服务器的端口号。

en.gtk.preferencesProxyUsernameTooltip:Username to access the proxy.
de.gtk.preferencesProxyUsernameTooltip:Username für die Verbindung zum Proxy.
fr.gtk.preferencesProxyUsernameTooltip:Nom d'utilisateur pour accéder au proxy.
it.gtk.preferencesProxyUsernameTooltip:Nome utente per l'accesso al Proxy.
nl.gtk.preferencesProxyUsernameTooltip:Gebruikersnaam voor toegang tot de proxy.
zh_CN.gtk.preferencesProxyUsernameTooltip:访问代理服务器的用户名。

en.gtk.preferencesProxyNoproxyTooltip:Comma separated list of host names that should not be proxied.
de.gtk.preferencesProxyNoproxyTooltip:Liste von Hosts, die kein Proxy sein sollen. Komma trennt Einträge.
fr.gtk.preferencesProxyNoproxyTooltip:Liste des noms d'hôtes séparés par des virgules qui ne devraient pas être traitées par le proxy.
it.gtk.preferencesProxyNoproxyTooltip:Elenco separato da virgole dei nomi host che non devono essere sottoposti a Proxy.
nl.gtk.preferencesProxyNoproxyTooltip:Lijst van ip-adressen of servernamen die niet via de proxy mogen lopen, gescheiden door komma's.
zh_CN.gtk.preferencesProxyNoproxyTooltip:用逗号分隔不应代理的主机名列表。

en.gtk.preferencesFetching:<b>Fetching</b>
de.gtk.preferencesFetching:<b>Daten holen (Fetch)</b>
fr.gtk.preferencesFetching:<b>Connexions</b>
it.gtk.preferencesFetching:<b>Connessioni</b>
nl.gtk.preferencesFetching:<b>Verbindingen</b>
zh_CN.gtk.preferencesFetching:<b>正在获取</b>

en.gtk.preferencesFetchingMax:Maximum fetchers
de.gtk.preferencesFetchingMax:Verbindungen maximal
fr.gtk.preferencesFetchingMax:Nombre maximum de connexions
it.gtk.preferencesFetchingMax:Numero massimo di connessioni
nl.gtk.preferencesFetchingMax:Maximum aantal
zh_CN.gtk.preferencesFetchingMax:获取器同时获取的最大数量

en.gtk.preferencesFetchingPerhost:Fetches per host
de.gtk.preferencesFetchingPerhost:Verbindungen pro Host
fr.gtk.preferencesFetchingPerhost:Nombre de connexions par hôte
it.gtk.preferencesFetchingPerhost:Connessioni per host
nl.gtk.preferencesFetchingPerhost:Aantal verbindingen per server
zh_CN.gtk.preferencesFetchingPerhost:每个主机的获取次数

en.gtk.preferencesFetchingCached:Cached connections
de.gtk.preferencesFetchingCached:gepufferte Verbindungen
fr.gtk.preferencesFetchingCached:Connexions en cache
it.gtk.preferencesFetchingCached:Connessioni su cache
nl.gtk.preferencesFetchingCached:Gebufferde verbindingen
zh_CN.gtk.preferencesFetchingCached:已缓存的连接

en.gtk.preferencesFetchingMaxTooltip:Maximum number of concurrent items to fetch at once.
de.gtk.preferencesFetchingMaxTooltip:Maximale Anzahl paralleler Verbindungen.
fr.gtk.preferencesFetchingMaxTooltip:Nombre maximum d'éléments simultanés à récupérer
it.gtk.preferencesFetchingMaxTooltip:Numero massimo di elementi simultanei da recuperare in contemporanea.
nl.gtk.preferencesFetchingMaxTooltip:Maximum aantal verbindingen die simultaan items ophalen.
zh_CN.gtk.preferencesFetchingMaxTooltip:一次获取的最大并发项数。

en.gtk.preferencesFetchingPerhostTooltip:Maximum number of item fetches per web server.
de.gtk.preferencesFetchingPerhostTooltip:Maximale Zahl je Webserver.
fr.gtk.preferencesFetchingPerhostTooltip:Nombre maximum d'élément à extrair pour chaque serveur Web.
it.gtk.preferencesFetchingPerhostTooltip:Numero massimo di elementi da recuperare per server Web.
nl.gtk.preferencesFetchingPerhostTooltip:Maximum aantal verbinden per webserver.
zh_CN.gtk.preferencesFetchingPerhostTooltip:每个网络服务器的最大项目获取数。

en.gtk.preferencesFetchingCachedTooltip:Number of connections to keep in case they are needed again.
de.gtk.preferencesFetchingCachedTooltip:Zahl offengehaltener Verbindungen für den Fall, daß sie nochmal benötigt werden.
fr.gtk.preferencesFetchingCachedTooltip:Nombre de connexions à maintenir dans le cas où elles seront nécessaires à nouveau.
it.gtk.preferencesFetchingCachedTooltip:Numero di connessioni da conservare nel caso in cui siano di nuovo necessarie.
nl.gtk.preferencesFetchingCachedTooltip:Aantal verbindingen te bufferen voor het geval ze zijn weer nodig.
zh_CN.gtk.preferencesFetchingCachedTooltip:要保留的连接数，以备再次需要时使用。

# Proxy type list
en.gtk.preferencesProxyTypeDirect:Direct connection
de.gtk.preferencesProxyTypeDirect:Direktverbindung
fr.gtk.preferencesProxyTypeDirect:Connexion directe
it.gtk.preferencesProxyTypeDirect:Connessione diretta
nl.gtk.preferencesProxyTypeDirect:Directe verbinding
zh_CN.gtk.preferencesProxyTypeDirect:直接连接

en.gtk.preferencesProxyTypeManual:Manual with no authentication
de.gtk.preferencesProxyTypeManual:Manuell ohne Authentifizierung
fr.gtk.preferencesProxyTypeManual:Manuel sans authentification
it.gtk.preferencesProxyTypeManual:Manuale senza autentificazione
nl.gtk.preferencesProxyTypeManual:Handmatig zonder authenticatie
zh_CN.gtk.preferencesProxyTypeManual:不带身份验证的手动操作

en.gtk.preferencesProxyTypeBasic:Manual with basic authentication
de.gtk.preferencesProxyTypeBasic:Manuell mit einfacher Prüfung
fr.gtk.preferencesProxyTypeBasic:Manuel avec authentification basique
it.gtk.preferencesProxyTypeBasic:Manuale con autentificazione base
nl.gtk.preferencesProxyTypeBasic:Handmatig met basisauthenticatie
zh_CN.gtk.preferencesProxyTypeBasic:使用基本身份验证的手动操作

en.gtk.preferencesProxyTypeNLTM:Manual with - authentication
de.gtk.preferencesProxyTypeNLTM:Manuell mit - Authentifizierung
fr.gtk.preferencesProxyTypeNLTM:Manuel avec l'authentification NTLM
it.gtk.preferencesProxyTypeNLTM:Manuale con autentificazione NTLM
nl.gtk.preferencesProxyTypeNLTM:Handmatig via NTLM-authenticatie
zh_CN.gtk.preferencesProxyTypeNLTM:使用身份验证的手动操作

en.gtk.preferencesProxyTypeSystem:System settings
de.gtk.preferencesProxyTypeSystem:System
fr.gtk.preferencesProxyTypeSystem:Paramètres du système
it.gtk.preferencesProxyTypeSystem:Impostazioni di sistema
nl.gtk.preferencesProxyTypeSystem:Systeeminstellingen
zh_CN.gtk.preferencesProxyTypeSystem:系统设置

en.gtk.preferencesPDFTabtitle:PDF
de.gtk.preferencesPDFTabtitle:PDF (Dokumente)
fr.gtk.preferencesPDFTabtitle:PDF
it.gtk.preferencesPDFTabtitle:Documento PDF
nl.gtk.preferencesPDFTabtitle:PDF-uitvoer
zh_CN.gtk.preferencesPDFTabtitle:PDF

en.gtk.preferencesAppearance:<b>Appearance</b>
de.gtk.preferencesAppearance:<b>Aussehen</b>
fr.gtk.preferencesAppearance:<b>Apparence</b>
it.gtk.preferencesAppearance:<b>Aspetto</b>
nl.gtk.preferencesAppearance:<b>Opmaak</b>
zh_CN.gtk.preferencesAppearance:<b>外观</b>

en.gtk.preferencesAppearanceImages:No images in output
de.gtk.preferencesAppearanceImages:Bilder unterdrücken
fr.gtk.preferencesAppearanceImages:Aucune image de rendu/restituée
it.gtk.preferencesAppearanceImages:Nessuna immagine in output
nl.gtk.preferencesAppearanceImages:Geen afbeeldingen in uitvoer
zh_CN.gtk.preferencesAppearanceImages:输出结果中无图像

en.gtk.preferencesAppearanceBackground:No background images in output
de.gtk.preferencesAppearanceBackground:keine Hintergrundbilder
fr.gtk.preferencesAppearanceBackground:Aucune image d'arrière-plan de rendu/restituée
it.gtk.preferencesAppearanceBackground:Nessuna immagine di sfondo in output
nl.gtk.preferencesAppearanceBackground:Geen achtergrondafbeeldingen in uitvoer
zh_CN.gtk.preferencesAppearanceBackground:输出结果中无背景图像

en.gtk.preferencesAppearanceScalefit:Scale output to fit page
de.gtk.preferencesAppearanceScalefit:Ausgabe auf Seitengröße skalieren
fr.gtk.preferencesAppearanceScalefit:Adapter à la page
it.gtk.preferencesAppearanceScalefit:Scala output per adattarlo alla pagina
nl.gtk.preferencesAppearanceScalefit:Uitvoer passend maken aan pagina
zh_CN.gtk.preferencesAppearanceScalefit:缩放输出结果以适应页面

en.gtk.preferencesAppearanceScale:Scale output
de.gtk.preferencesAppearanceScale:Skalierung
fr.gtk.preferencesAppearanceScale:Adapter
it.gtk.preferencesAppearanceScale:Scala output
nl.gtk.preferencesAppearanceScale:Schaal
zh_CN.gtk.preferencesAppearanceScale:缩放输出结果

en.gtk.preferencesMargins:<b>Margins</b>
de.gtk.preferencesMargins:<b>Ränder</b>
fr.gtk.preferencesMargins:<b>Marges</b>
it.gtk.preferencesMargins:<b>Margini</b>
nl.gtk.preferencesMargins:<b>Marges</b>
zh_CN.gtk.preferencesMargins:<b>边距</b>

en.gtk.preferencesMarginsMeasurements:measurements in mm
de.gtk.preferencesMarginsMeasurements:Messen in mm
fr.gtk.preferencesMarginsMeasurements:Mesures en mm
it.gtk.preferencesMarginsMeasurements:Misura in mm
nl.gtk.preferencesMarginsMeasurements:eenheden in millimeters
zh_CN.gtk.preferencesMarginsMeasurements:单位为毫米

en.gtk.preferencesGeneration:<b>Generation</b>
de.gtk.preferencesGeneration:<b>Erstellung</b>
fr.gtk.preferencesGeneration:<b>Generation</b>
it.gtk.preferencesGeneration:<b>Generazione</b>
nl.gtk.preferencesGeneration:<b>Genereren</b>
zh_CN.gtk.preferencesGeneration:<b>生成</b>

en.gtk.preferencesGenerationCompressed:Output is compressed
de.gtk.preferencesGenerationCompressed:Ausgabe komprimieren
fr.gtk.preferencesGenerationCompressed:La restitution est compressée
it.gtk.preferencesGenerationCompressed:L'output è compresso
nl.gtk.preferencesGenerationCompressed:Uitvoer wordt gecomprimeerd
zh_CN.gtk.preferencesGenerationCompressed:输出结果已压缩

en.gtk.preferencesGenerationPassword:Output has a password
de.gtk.preferencesGenerationPassword:Dokument hat Passwort
fr.gtk.preferencesGenerationPassword:La restitution possède un mot de passe
it.gtk.preferencesGenerationPassword:L'output ha una password
nl.gtk.preferencesGenerationPassword:Uitvoer wordt met wachtwoord beveiligd
zh_CN.gtk.preferencesGenerationPassword:输出结果有密码


# User interface
# ==============
#
# This section contains messages to deal with user interface
# features.
#

# Scrollbars - displayed in status bar
#
en.all.ScrollUp:Click the arrow to scroll up
de.all.ScrollUp:Pfeil anklicken zum Hochscrollen
fr.all.ScrollUp:Cliquer sur la flèche pour faire défiler vers le haut
it.all.ScrollUp:Clicca sulla freccia per scrollare in alto
nl.all.ScrollUp:Klik op de pijl om omhoog te gaan
zh_CN.all.ScrollUp:点击箭头向上滚动页面

en.all.ScrollPUp:Click to scroll up one page
de.all.ScrollPUp:Anklicken scrollt eine Seite hoch
fr.all.ScrollPUp:Cliquer pour faire défiler d'une page vers le haut
it.all.ScrollPUp:Clicca per scrollare in alto di una pagina
nl.all.ScrollPUp:Klik om 1 pagina omhoog te gaan
zh_CN.all.ScrollPUp:点击向上滚动一页

en.all.ScrollV:Drag the bar to scroll vertically
de.all.ScrollV:Ziehen der Leiste scrollt vertikal
fr.all.ScrollV:Tirez la barre pour la faire défiler verticalement
it.all.ScrollV:Trascina la barra per scrollare verticalmente
nl.all.ScrollV:Verschuif de balk om verticaal over de pagina te gaan
zh_CN.all.ScrollV:拖动栏垂直滚动

en.all.ScrollPDown:Click to scroll down one page
de.all.ScrollPDown:Anklicken scrollt eine Seite nach unten
fr.all.ScrollPDown:Cliquer pour faire défiler d'une page vers le bas
it.all.ScrollPDown:Clicca per scrollare in basso di una pagina
nl.all.ScrollPDown:Klik om 1 pagina omlaag te gaan
zh_CN.all.ScrollPDown:点击向下滚动一页

en.all.ScrollDown:Click the arrow to scroll down
de.all.ScrollDown:Pfeil anklicken zum Herunterscrollen
fr.all.ScrollDown:Cliquer sur la flèche pour faire défiler vers le bas
it.all.ScrollDown:Clicca sulla freccia per scrollare in basso
nl.all.ScrollDown:Klik op de pijl om omlaag te gaan
zh_CN.all.ScrollDown:点击箭头向下滚动页面

en.all.ScrollLeft:Click the arrow to scroll left
de.all.ScrollLeft:Pfeil anklicken scrollt links
fr.all.ScrollLeft:Cliquer sur la flèche pour faire défiler vers la gauche
it.all.ScrollLeft:Clicca sulla freccia per scrollare a sinistra
nl.all.ScrollLeft:Klik op de pijl om naar links te gaan
zh_CN.all.ScrollLeft:点击箭头向左滚动页面

en.all.ScrollPLeft:Click to scroll left one page
de.all.ScrollPLeft:Anklicken scrollt eine Seite nach links
fr.all.ScrollPLeft:Cliquer pour faire défiler d'une page vers la gauche
it.all.ScrollPLeft:Clicca per scrollare a sinistra di una pagina
nl.all.ScrollPLeft:Klik om 1 pagina naar links te gaan
zh_CN.all.ScrollPLeft:点击向左滚动一页

en.all.ScrollH:Drag the bar to scroll horizontally
de.all.ScrollH:Ziehen der Leiste scrollt horizontal
fr.all.ScrollH:Tirez la barre pour la faire défiler horizontalement
it.all.ScrollH:Trascina la barra per scrollare orizzontalmente
nl.all.ScrollH:Verschuif de balk om horizontaal over de pagina te gaan
zh_CN.all.ScrollH:拖动栏水平滚动

en.all.ScrollPRight:Click to scroll right one page
de.all.ScrollPRight:Anklicken scrollt eine Seite nach rechts
fr.all.ScrollPRight:Cliquer pour faire défiler d'une page vers la droite
it.all.ScrollPRight:Clicca per scrollare a destra di una pagina
nl.all.ScrollPRight:Klik om 1 pagina naar rechts te gaan
zh_CN.all.ScrollPRight:点击向右滚动一页

en.all.ScrollRight:Click the arrow to scroll right
de.all.ScrollRight:Pfeil anklicken scrollt rechts
fr.all.ScrollRight:Cliquer sur la flèche pour faire défiler vers la droite
it.all.ScrollRight:Clicca sulla freccia per scrollare a destra
nl.all.ScrollRight:Klik op de pijl om naar rechts te gaan
zh_CN.all.ScrollRight:点击箭头向右滚动页面

en.all.ScrollBoth:Move your mouse while keeping the button pressed to scroll the content
de.all.ScrollBoth:Bewege die Maus bei gedrückten Mausknopf zum Scrollen des Inhalts
fr.all.ScrollBoth:Déplacer la souris tout en maintenant le bouton enfoncé pour faire défiler le contenu
it.all.ScrollBoth:Sposta il mouse tenendo premuto il tasto sinistro per scrollare il contenuto della pagina
nl.all.ScrollBoth:Verplaats de muis met ingedrukte muisknop om de vensterinhoud te verplaatsen
zh_CN.all.ScrollBoth:在按住按钮的同时移动鼠标来滚动浏览内容

# Select menu - displayed in status bar
#
en.all.SelectClick:Click on entry to select it
de.all.SelectClick:Anklicken um auszuwählen
fr.all.SelectClick:Cliquer sur l'entrée pour la sélectionner
it.all.SelectClick:Clicca sull'elemento per selezionarlo
nl.all.SelectClick:Klik op een item om het te selecteren.
zh_CN.all.SelectClick:点击条目将其选中

en.all.SelectMClick:Click on entry to select it, multiple options can be selected
de.all.SelectMClick:Anklicken um auszuwählen, auch mehrere Optionen sind auswählbar
fr.all.SelectMClick:Cliquer sur l'entrée pour la sélectionner, plusieurs options peuvent être sélectionnées
it.all.SelectMClick:Clicca sull'elemento per selezionarlo, sono supportate le scelte multiple
nl.all.SelectMClick:Klik op een item om het te selecteren, er kunnen meerdere opties tegelijkertijd geselecteerd worden
zh_CN.all.SelectMClick:点击条目将其选中，可以选择多个选项

en.all.SelectClose:Click to close the select menu
de.all.SelectClose:Anklicken zum Schließen des Menus
fr.all.SelectClose:Cliquer pour fermer le menu de sélection
it.all.SelectClose:Clicca per chiudere l'elemento selezionato
nl.all.SelectClose:Klik om het geselecteerde menu te sluiten
zh_CN.all.SelectClose:点击关闭选择菜单

# Saving
# ======
#
# Messages used when saving
#

en.all.SaveSource:Source
de.all.SaveSource:Quellcode
fr.all.SaveSource:Source
it.all.SaveSource:Sorgente
nl.all.SaveSource:Bron
zh_CN.all.SaveSource:保存源代码

en.all.SaveDraw:Webpage
de.all.SaveDraw:Webseite
fr.all.SaveDraw:PageWeb
it.all.SaveDraw:Pagina Web
nl.all.SaveDraw:Webpagina
zh_CN.all.SaveDraw:保存网页绘图

en.all.SaveText:Webpage
de.all.SaveText:Webseite
fr.all.SaveText:PageWeb
it.all.SaveText:Pagina Web
nl.all.SaveText:Webpagina
zh_CN.all.SaveText:保存网页文本

en.all.SaveObject:Object
de.all.SaveObject:Objekt
fr.all.SaveObject:Objet
it.all.SaveObject:Oggetto
nl.all.SaveObject:Object
zh_CN.all.SaveObject:保存对象

en.all.SaveLink:Link
de.all.SaveLink:Link
fr.all.SaveLink:Lien
it.all.SaveLink:Link
nl.all.SaveLink:Koppeling
zh_CN.all.SaveLink:保存链接

en.all.SaveSelection:Selection
de.all.SaveSelection:Auswahl
fr.all.SaveSelection:Texte
it.all.SaveSelection:Selezione
nl.all.SaveSelection:Selectie
zh_CN.all.SaveSelection:保存选项

# Themes
# ======
#
# Messages used when installing new themes
#

en.all.ThemeInstActive:A theme is currently being downloaded or installed. Please wait for it to finish or cancel it before installing more themes.
de.all.ThemeInstActive:Ein Thema wird gerade geladen oder installiert. Bitte vor Installation weiterer Themen diesen Vorgang abwarten oder beenden.
fr.all.ThemeInstActive:Un thème est en cours de téléchargement ou d'installation. Veuillez attendre que ce soit fini ou annulez l'opération avant d'installer de nouveaux thèmes.
it.all.ThemeInstActive:Il tema è attualmente in fase di scaricamento o di installazione. Attendere il completamente del processo oppure annullare l'intera operazione prima di installare altri temi.
nl.all.ThemeInstActive:Een thema wordt momenteel opgehaald of geïnstalleerd. Wacht tot het is geïnstalleerd of annuleer de opdracht voordat meer thema's geïnstalleerd worden.
zh_CN.all.ThemeInstActive:主题正在下载或安装中。在安装更多主题之前，请等待其完成或取消任务。

en.all.ThemeInstDown:Please wait for the theme to download.
de.all.ThemeInstDown:Bitte warten bis das Thema vollständig heruntergeladen wurde.
fr.all.ThemeInstDown:Veuillez attendre le téléchargement du thème.
it.all.ThemeInstDown:Per favore attendere lo scaricamento del tema grafico.
nl.all.ThemeInstDown:Wacht tot het thema is opgehaald.
zh_CN.all.ThemeInstDown:请等待下载主题。

en.all.ThemeInvalid:The downloaded theme is invalid or requires a newer version of NetSurf.
de.all.ThemeInvalid:Das geladene Thema ist fehlerhaft oder benötigt eine neuere Version von NetSurf.
fr.all.ThemeInvalid:Le thème téléchargé est invalide ou nécessite une version plus récente de NetSurf.
it.all.ThemeInvalid:Il tema scaricato non è compatibile oppure richiede una versione più recente di NetSurf.
nl.all.ThemeInvalid:Het opgehaalde thema is niet (meer) in orde of vereist een nieuwere NetSurf-versie.
zh_CN.all.ThemeInvalid:下载的主题无效或需要使用更高版本的 NetSurf。

en.all.ThemeInstall:Would you like to install the theme '%s' by %s?
de.all.ThemeInstall:Soll das Thema '%s' von %s installiert werden ?
fr.all.ThemeInstall:Voulez-vous installer le thème '%s' par %s?
it.all.ThemeInstall:Si desidera installare il tema '%s' di %s?
nl.all.ThemeInstall:Moet het thema '%s' geïnstalleerd worden door %s?
zh_CN.all.ThemeInstall:是否要由 %2$s 安装主题“%1$s”？

en.all.ThemeInstallErr:An error occurred whilst trying to install the downloaded theme.
de.all.ThemeInstallErr:Beim Installieren des geladenen Themas trat ein Fehler auf.
fr.all.ThemeInstallErr:Une erreur s'est produite pendant l'installation du thème téléchargé.
it.all.ThemeInstallErr:Si è verificato un errore durante il tentativo di installazione del tema scaricato
nl.all.ThemeInstallErr:Een fout ontstond tijdens het installeren van het opgehaalde thema.
zh_CN.all.ThemeInstallErr:尝试安装下载的主题时发生错误。

en.all.ThemeApplyErr:An error occurred whilst trying to apply the downloaded theme.
de.all.ThemeApplyErr:Beim Versuch der Anwendung eines geladenen Themas trat ein Fehler auf.
fr.all.ThemeApplyErr:Une erreur s'est produite en essayant d'appliquer le thème téléchargé.
it.all.ThemeApplyErr:Si è verificato un errore durante il tentativo di applicazione del tema
nl.all.ThemeApplyErr:Een fout ontstond tijdens het toevoegen van het opgehaalde thema.
zh_CN.all.ThemeApplyErr:尝试应用下载的主题时发生错误。

en.ami.More:More
de.ami.More:Mehr
fr.ami.More:More
it.ami.More:Altro
nl.ami.More:Meer
zh_CN.ami.More:更多


# Interactive help
# ================
#
# This section contains interactive help messages
#
en.ro.HelpToolbar0:\Tback button.|M\Straverse back one page in the history tree.|MDoes not resubmit form information.
de.ro.HelpToolbar0:Schaltet zurück auf die zuvor dargestellte Seite.|MDer Inhalt wird dabei nicht aktualisiert.
fr.ro.HelpToolbar0:\Tle bouton de retour.|M\Srevenir d'une page en arrière dans l'historique.|MNe renvoie pas l'information de formulaire.
it.ro.HelpToolbar0:\Ttorna indietro di una pagina
nl.ro.HelpToolbar0:Dit is de Terug-knop.|MKlik met KIES om 1 pagina terug te gaan.|MKlik met PASAAN om 1 pagina terug te gaan en deze in een nieuw browservenster te openen.|MLet op! Formulieren worden niet nogmaals ingediend.
zh_CN.ro.HelpToolbar0:\T后退键。|M\S在历史记录树中向后遍历一页。|M不重新提交表单信息。

en.ro.HelpToolbar1:\Tforward button.|M\Straverse forward one page in the history tree.|MDoes not resubmit form information.
de.ro.HelpToolbar1:Schaltet vorwärts auf die nächste Seite.|MDer Inhalt wird dabei nicht aktualisiert.
fr.ro.HelpToolbar1:\Tle bouton d'avance.|M\Savancer d'une page dans l'historique.|MNe renvoie pas l'information de formulaire.
it.ro.HelpToolbar1:\Tvai avanti di una pagina
nl.ro.HelpToolbar1:Dit is de Vooruit-knop.|MKlik met KIES om 1 pagina vooruit te gaan.|MKlik met PASAAN om 1 pagina terug te gaan en deze in een nieuw browservenster te openen.|MLet op! Formulieren worden niet nogmaals ingediend.
zh_CN.ro.HelpToolbar1:\T前进键。|M\S在历史记录树中向前遍历一页。|M不重新提交表单信息。

en.ro.HelpToolbar2:\Tstop button.|M\Sstop loading this page.
de.ro.HelpToolbar2:Das ist der Stop Schaltknopf.|MUnterbricht den Ladvorgang.
fr.ro.HelpToolbar2:\Tle bouton Stop.|M\Sarrêter le chargement de la page.
it.ro.HelpToolbar2:\Tinterrompi il caricamento della pagina
nl.ro.HelpToolbar2:Dit is de Stop-knop.|MKlik met KIES om het ophalen van deze pagina af te stoppen.
zh_CN.ro.HelpToolbar2:\T停止键。|M\S停止加载页面。

en.ro.HelpToolbar3:\Treload button.|M\Sreload this page.|M\Areload this page and any objects it contains.
de.ro.HelpToolbar3:Aktualisiert den Seiteninhalt.|MKlicken mit AUSWAHL lädt die Seite neu.|MKlicken mit SPEZIAL lädt die Seite und alle zugehörigen Objekte neu.
fr.ro.HelpToolbar3:\Tle bouton de recharge.|M\Srecharger cette page.|M\Arecharger cette page et tous les objets qu'elle contient.
it.ro.HelpToolbar3:\Tricarica la pagina corrente
nl.ro.HelpToolbar3:Dit is de Herlaad-knop.|MKlik met KIES om deze pagina opnieuw op te halen.|MKlik met PASAAN om deze pagina opnieuw op te halen, inclusief alle objecten die deze pagina bevat.
zh_CN.ro.HelpToolbar3:\T重载键。|M\S重载此页面。|M\A重载此页面和其中所有包含的对象。

en.ro.HelpToolbar4:\Thome button.|M\Sgo to your home page.
de.ro.HelpToolbar4:Lädt die Homepage.
fr.ro.HelpToolbar4:\Tle bouton Accueil.|M\Saller à votre page d'accueil.
it.ro.HelpToolbar4:\Tvai alla pagina iniziale
nl.ro.HelpToolbar4:Dit is de Startpagina-knop.|MKlik met KIES om naar de begin-/startpagina te gaan.
zh_CN.ro.HelpToolbar4:\T主页键。|M\S前往主页面。

en.ro.HelpToolbar5:\Thistory button.|M\Sopen the local history \w.|M\Aopen the global history \w.
de.ro.HelpToolbar5:Das ist der Schaltknopf zur History-Funktion.|MKlicken mit AUSWAHL öffnet die lokale History.|MKlicken mit SPEZIAL öffnet das Fenster mit der globalen History.
fr.ro.HelpToolbar5:\Tle bouton d'historique.|M\Souvrir la \w d'historique locale.|M\Aopen the global history \w.
it.ro.HelpToolbar5:\Tmostra la cronologia locale o globale
nl.ro.HelpToolbar5:Dit is de Geschiedenis-knop.|MKlik met KIES om de venstergeschiedenis te openen.|MKlik met PASAAN om de browsergeschiedenis te openen.
zh_CN.ro.HelpToolbar5:\T历史键。|M\S打开本地历史记录\w。|M\A打开全局历史记录 \w。

en.ro.HelpToolbar6:\Tsave button.|M\Ssave the current document.
de.ro.HelpToolbar6:Speichert das aktuelle Dokument als HTML Datei.
fr.ro.HelpToolbar6:\Tle bouton de sauvegarde.|M\Ssauver le document en cours.
it.ro.HelpToolbar6:\Tsalva il documento corrente
nl.ro.HelpToolbar6:Dit is de Bewaar-knop.|MKlik met KIES om deze pagina als HTML-bestand te bewaren.|MKlik met PASAAN om deze pagina volledig te bewaren, inclusief afbeeldingen en stijlbladen.
zh_CN.ro.HelpToolbar6:\T保存键。|M\S保持当前文件记录。

en.ro.HelpToolbar7:\Tprint button.|M\Sopen the print dialogue box.
de.ro.HelpToolbar7:Drucken der aktuellen Seite.|MAnklicken öffnet den 'Drucken' Dialog.
fr.ro.HelpToolbar7:\Tle bouton d'impression.|M\Simprimer cette page.|MOuvre une bo�te de dialogue pour l'impression.
it.ro.HelpToolbar7:\Tapri la finestra di stampa
nl.ro.HelpToolbar7:Dit is de Afdruk-knop.|MKlik met KIES om het afdrukvenster te openen.
zh_CN.ro.HelpToolbar7:\T打印键。|M\S打开打印对话框。

en.ro.HelpToolbar8:\Thotlist button.|M\Sopen the hotlist management \w.|M\Aadd this address to the hotlist.
de.ro.HelpToolbar8:Das ist der Hotlist Schaltknopf.|MKlicken mit AUSWAHL öffnet die Hotlist.|MKlicken mit SPEZIAL trägt die aktuelle Seite in die Hotlist ein.
fr.ro.HelpToolbar8:\Tle bouton de favoris.|M\Souvrir la \w de gestion des favoris.|M\Aajouter cette adresse aux favoris.
it.ro.HelpToolbar8:\Tapri o aggiungi un link ai segnalibri
nl.ro.HelpToolbar8:Dit is de Favorieten-knop.|MKlik met KIES om de favorietenlijst te openen.|MKlik met PASAAN om dit webadres aan de favorietenlijst toe te voegen.
zh_CN.ro.HelpToolbar8:\T常用列表键。|M\S打开常用列表管理\w。|M\A添加此地址到常用列表。

en.ro.HelpToolbar9:\Tscale view button.|M\Sscale the page, affecting both text and images.
de.ro.HelpToolbar9:Anklicken öffnet den Vergrößerungs-Dialog.|MDie Vergrößerung betrifft Text und Bilder.
fr.ro.HelpToolbar9:\Tle bouton de changement d'échelle.|M\Sredimensionner la page, texte et images comprises.
it.ro.HelpToolbar9:\Tscala la dimensione del testo e delle immagini
nl.ro.HelpToolbar9:Dit is de Schaal-knop.|MKlik met KIES om deze pagina te schalen, zowel tekst als afbeeldingen.
zh_CN.ro.HelpToolbar9:\T缩放键。|M\S 缩放页面，改变文字和图像。

en.ro.HelpToolbar10:\Tsearch button.|M\Sfind instances of a string of text on the page.
de.ro.HelpToolbar10:Anklicken öffnet das Fenster zur Textsuche.
fr.ro.HelpToolbar10:\Tle bouton de recherche.|M\Strouver des occurences de fragment de texte dans une page.
it.ro.HelpToolbar10:\Tcerca un occorrenza di testo all'interno della pagina web
nl.ro.HelpToolbar10:Dit is de Zoek-knop.|MKlik met KIES om naar een stuk tekst op deze pagina te zoeken.
zh_CN.ro.HelpToolbar10:\T查找键。|M\S在页面上查找文本字符串的实例。

en.ro.HelpToolbar11:\Tup button.|M\Straverse up one level on the current website
de.ro.HelpToolbar11:Das ist der Aufwärtsknopf.|MKlicken mit AUSWAHL führt auf die nächsthöhere Ebene der innerhalb Webseite.
fr.ro.HelpToolbar11:\Tle bouton haut.|M\Sremonte d'un niveau sur le site web en cours.
it.ro.HelpToolbar11:\Tsali di un livello rispetto all'indirizzo corrente
nl.ro.HelpToolbar11:Dit is de Omhoog-knop.|MKlik met KIES om 1 niveau omhoog te gaan in de websitehiërarchie.|MKlik met PASAAN om 1 niveau omhoog te gaan in de websitehiërarchie en deze in een nieuw browservenster te openen.
zh_CN.ro.HelpToolbar11:\T向上方向键。|M\S在当前网站上向上移动一级

en.ro.HelpToolbar14:\TURL bar.|MType in the address of a site to visit and press Return to go there.
de.ro.HelpToolbar14:Das ist die Adressleiste.|MHier die Adresse (URL) eingeben und Entertaste drücken, um eine neue Seite zu laden.
fr.ro.HelpToolbar14:\Tla barre d'URL.|MTapez l'adresse d'un site à visiter et appuyez sur Return pour y aller.
it.ro.HelpToolbar14:\Tdigita un indirizzo e premi invio
nl.ro.HelpToolbar14:Dit is het Adresveld.|MVoer een adres in van een website en druk op RETURN om er naartoe te gaan.
zh_CN.ro.HelpToolbar14:\T地址栏。|M输入您要访问的站点地址，然后按回车键。

en.ro.HelpToolbar15:\TURL suggestion icon.|M\Sopen a list of recently typed URLs.
de.ro.HelpToolbar15:Das ist das URL-Schnellwahl Symbol.|MKlicken mit AUSWAHL öffnet eine Liste der zuletzt eingegebenen Web-Adressen.
fr.ro.HelpToolbar15:\Tl'icône de suggestion d'URL.|M\Souvrir une liste d'URLs tapées récemment.
it.ro.HelpToolbar15:\Tapri la lista dei siti visitati più recenti
nl.ro.HelpToolbar15:Dit is het Adressuggestie-symbool.|MKlik met KIES om een lijst met adressen van recent bezochte websites te openen.
zh_CN.ro.HelpToolbar15:\T地址建议图标。|M\S打开最近键入的 URL 列表。

en.ro.HelpToolbar16:\Tthrobber.|MIt animates while this \w is active.
de.ro.HelpToolbar16:Das ist die Ladeaktivitätsanzeige.|MSie wird animiert, wenn NetSurf aktiv ist.
fr.ro.HelpToolbar16:\Tle pulseur.|MIl s'anime lorsque cette \w est active.
it.ro.HelpToolbar16:\Tthrobber animato durante le attività di rete
nl.ro.HelpToolbar16:Dit is de Activiteitsindicator.|MDeze indicator beweegt zolang er actieve processen in het venster plaatsvinden.
zh_CN.ro.HelpToolbar16:\T页面加载指示器。|M它会在此 \w 处于活跃状态时制作动画。

en.ro.HelpToolbarFav:\TFavicon: a small logo supplied by the current site, if available.
de.ro.HelpToolbarFav:\TFavicon: a small logo supplied by the current site, if available.
fr.ro.HelpToolbarFav:\TFavicon: a small logo supplied by the current site, if available.
it.ro.HelpToolbarFav:\TFavicon: un piccolo logo fornito dal sito, se disponibile.
nl.ro.HelpToolbarFav:Dit is het websitesymbool: een kleine logo dat meegeleverd wordt met de website, voorzover beschikbaar.
zh_CN.ro.HelpToolbarFav:\T收藏夹图标：当前站点提供的小徽标(如果有)。

en.ro.HelpToolbarHot:\Thotlist indicator: if lit, the current address is in the hotlist.|M\Sto add the current address to the hotlist.|M\Ato remove the current address from the hotlist.
de.ro.HelpToolbarHot:\Thotlist indicator: if lit, the current address is in the hotlist.|M\Sto add the current address to the hotlist.|M\Ato remove the current address from the hotlist.
fr.ro.HelpToolbarHot:\Thotlist indicator: if lit, the current address is in the hotlist.|M\Sto add the current address to the hotlist.|M\Ato remove the current address from the hotlist.
it.ro.HelpToolbarHot:\Tindicatore segnalibri: se acceso significa che il corrente indirizzo è presente nei segnalibri.|M\Sper aggiungere il corrente indirizzo ai segnalibri.|M\Aper rimuovere il corrente indirizzo dai segnalibri.
nl.ro.HelpToolbarHot:Dit is de favorietenindicator: wanneer deze oplicht, staat het webadres al in de favorietenlijst.|MKlik met KIES om het adres aan de favorietenlijst toe te voegen.|MKlik met PASAAN om het adres uit de favorietenlijst te verwijderen.
zh_CN.ro.HelpToolbarHot:\T常用列表指示器：若指示图标亮起，则当前地址在该常用项列表中。|M\S将当前地址添加到该常用项列表中。|M\A从该常用项列表中删除当前地址。

en.ro.HelpStatus0:\Tstatus bar resizer.|MDrag to alter the size of the status bar.
de.ro.HelpStatus0:Das ist die Begrenzung der Statusanzeige.|MKlicken und Ziehen verändert die Länge der Statusanzeige.
fr.ro.HelpStatus0:\Tla glissière de la barre d'état.|MDéplacez-la pour changer la taille de la barre d'état.
it.ro.HelpStatus0:\Ttrascina per modificare le dimensioni della barra di stato
nl.ro.HelpStatus0:Dit is statusbalkaanpasser.|MVersleep het om de grootte van de statusbalk te wijzigen.
zh_CN.ro.HelpStatus0:\T状态栏大小调整器。|M拖动以更改状态栏的大小。

en.ro.HelpStatus1:\Tstatus bar.|MIt displays information on what the browser \w is doing.
de.ro.HelpStatus1:Das ist die Statusanzeige|MSie zeigt an, was gerade im Browserfenster geschieht.
fr.ro.HelpStatus1:\Tla barre d'état.|MElle affiche des informations sur ce que fait la \w de navigateur.
it.ro.HelpStatus1:\Tmostra informazioni relative alle attività del browser
nl.ro.HelpStatus1:Dit is statusbalk.|MHet toont informatie over wat het browservenster aan het doen is.
zh_CN.ro.HelpStatus1:\T状态栏。|M它会显示相关浏览器 \w 正在执行的操作信息。

en.ro.HelpIconMenu0:\Rview information about this software.
de.ro.HelpIconMenu0:Zeigt Informationen zu dieser Software.
fr.ro.HelpIconMenu0:\Rvoir des informations sur ce logiciel.
it.ro.HelpIconMenu0:\Rmostra informazioni su NetSurf
nl.ro.HelpIconMenu0:Verplaats de muispijl naar rechts om het informatievenster over dit programma te openen.
zh_CN.ro.HelpIconMenu0:\R查看有关此软件的信息。

en.ro.HelpIconMenu1:\Sview NetSurf's documentation.
de.ro.HelpIconMenu1:Lädt die NetSurf Dokumentation in einem neuen Browserfenster.
fr.ro.HelpIconMenu1:\Svoir la documentation de NetSurf.
it.ro.HelpIconMenu1:\Smostra documentazione di NetSurf
nl.ro.HelpIconMenu1:Klik met KIES om de documentatie van NetSurf te openen.
zh_CN.ro.HelpIconMenu1:\S查看 NetSurf 的文档。

en.ro.HelpIconMenu2:\Ropen a window.
de.ro.HelpIconMenu2:Mauszeiger nach rechts bewegen, um ein Fenster zu öffnen.
fr.ro.HelpIconMenu2:\Rouvrir une fenêtre.
it.ro.HelpIconMenu2:\Rapri una finestra
nl.ro.HelpIconMenu2:Verplaats de muispijl naar rechts om een venster te openen.
zh_CN.ro.HelpIconMenu2:\R打开窗口。

en.ro.HelpIconMenu2-0:\Renter an address to visit.
de.ro.HelpIconMenu2-0:Erlaubt die Eingabe einer Web-Adresse.
fr.ro.HelpIconMenu2-0:\Rentrer une adresse à visiter.
it.ro.HelpIconMenu2-0:\Rdigita un indirizzo da aprire
nl.ro.HelpIconMenu2-0:Verplaats de muispijl naar rechts om een webadres in te voeren en vervolgens de locatie te bezoeken.
zh_CN.ro.HelpIconMenu2-0:\R输入访问地址。

en.ro.HelpIconMenu2-1:\Sopen the hotlist management \w.
de.ro.HelpIconMenu2-1:Klicken mit AUSWAHL öffnet die Hotlist.
fr.ro.HelpIconMenu2-1:\Souvrir la fenêtre de gestion des favoris.
it.ro.HelpIconMenu2-1:\Sapri la finestra dei segnalibri
nl.ro.HelpIconMenu2-1:Klik met KIES om de favorietenlijst te openen.
zh_CN.ro.HelpIconMenu2-1:\S打开常用列表管理器 \w。

en.ro.HelpIconMenu2-2:\Sopen the global history \w.
de.ro.HelpIconMenu2-2:Klicken mit AUSWAHL öffnet das Fenster mit der globalen History.
fr.ro.HelpIconMenu2-2:\Souvrir la fenêtre d'historique global.
it.ro.HelpIconMenu2-2:\Smostra cronologia globale
nl.ro.HelpIconMenu2-2:Klik met KIES om de browsergeschiedenis te openen.
zh_CN.ro.HelpIconMenu2-2:\S打开全局历史记录 \w。

en.ro.HelpIconMenu2-3:\Sopen the cookie management \w.
de.ro.HelpIconMenu2-3:Klicken mit AUSWAHL öffnet die Cookie Verwaltung.
fr.ro.HelpIconMenu2-3:\Souvrir la fenêtre de gestion des cookies.
it.ro.HelpIconMenu2-3:\Sapri la finestra di gestione dei cookie
nl.ro.HelpIconMenu2-3:Klik met KIES om het cookiesbeheervenster te openen.
zh_CN.ro.HelpIconMenu2-3:\S打开 Cookie 管理 \w。

en.ro.HelpIconMenu3:\Sopen the Choices dialogue box.
de.ro.HelpIconMenu3:Öffnet einen Dialog mit Einstellungen für NetSurf.
fr.ro.HelpIconMenu3:\Souvrir la boîte de dialogue des Préférences.
it.ro.HelpIconMenu3:\Sapri una finestra di dialogo/scelta
nl.ro.HelpIconMenu3:Klik met KIES om een dialoogvenster te openen waarin de NetSurf-instellingen kunnen worden ingesteld.
zh_CN.ro.HelpIconMenu3:\S打开选择对话框。

en.ro.HelpIconMenu4:\Squit NetSurf.
de.ro.HelpIconMenu4:Beendet das Programm.|MAlle Browserfenster werden geschlossen. Downloads werden abgebrochen.
fr.ro.HelpIconMenu4:\Squitter NetSurf.
it.ro.HelpIconMenu4:\Schiudi NetSurf
nl.ro.HelpIconMenu4:Klik met KIES om het programma NetSurf te stoppen.
zh_CN.ro.HelpIconMenu4:\S退出 NetSurf 浏览器。

en.ro.HelpBrowserMenu0:\Rsee the options relating to the current page.
de.ro.HelpBrowserMenu0:Untermenü Seite.|MMenüpunkte beziehen sich auf die angezeigte Seite.
fr.ro.HelpBrowserMenu0:\Rvoir les options en rapport avec la page en cours.
it.ro.HelpBrowserMenu0:\Rmostra opzioni relative a questa pagina
nl.ro.HelpBrowserMenu0:Verplaats de muispijl naar rechts om de mogelijkheden bij deze pagina te tonen.
zh_CN.ro.HelpBrowserMenu0:\R查看与当前页面的相关选项。

en.ro.HelpBrowserMenu0-0:\Rsee information about the current page.
de.ro.HelpBrowserMenu0-0:Zeigt Informationen zur aktuellen Seite.
fr.ro.HelpBrowserMenu0-0:\Rvoir les informations concernant la page en cours.
it.ro.HelpBrowserMenu0-0:\Rmostra informazioni di questa pagina
nl.ro.HelpBrowserMenu0-0:Verplaats de muispijl naar rechts om informatie over deze pagina te tonen.
zh_CN.ro.HelpBrowserMenu0-0:\R查看当前页面的相关信息。

en.ro.HelpBrowserMenu0-1:\Rsave the current page as an HTML file.
de.ro.HelpBrowserMenu0-1:Abspeichern der Seite als HTML Datei.|MGespeichert wird nur der HTML Quellcode (keine Bilder etc.).
fr.ro.HelpBrowserMenu0-1:\Rsauver la page courante en fichier HTML.
it.ro.HelpBrowserMenu0-1:\Rsalva la pagina corrente come file HTML
nl.ro.HelpBrowserMenu0-1:Verplaats de muispijl naar rechts om deze pagina als HTML-bestand te bewaren.
zh_CN.ro.HelpBrowserMenu0-1:\R将当前页面另存为 HTML 文件。

en.ro.HelpBrowserMenu0-2:\Rsave the current page including all the images and style sheets used.
de.ro.HelpBrowserMenu0-2:Abspeichern der kompletten Seite.|MDer HTML Quellcode sowie alle Bilder und StyleSheets werden gespeichert.
fr.ro.HelpBrowserMenu0-2:\Rsauver la page courante y compris toutes les images et les feuilles de style utilisées.
it.ro.HelpBrowserMenu0-2:\Rsalva la pagina corrente includendo tutte le immagini ed i fogli di stile usati
nl.ro.HelpBrowserMenu0-2:Verplaats de muispijl naar rechts om deze pagina te bewaren, inclusief bijbehorende afbeeldingen en stijlbladen.
zh_CN.ro.HelpBrowserMenu0-2:\R保存当前页面，包括所有图像和样式表。

en.ro.HelpBrowserMenu0-3:\Rsee the export options.
de.ro.HelpBrowserMenu0-3:Abspeichern der Seite in verschiedenen Formaten.
fr.ro.HelpBrowserMenu0-3:\Rvoir les options d'exportation.
it.ro.HelpBrowserMenu0-3:\Rmostra opzioni di esportazione
nl.ro.HelpBrowserMenu0-3:Verplaats de muispijl naar rechts om de exporteermogelijkheden te tonen.
zh_CN.ro.HelpBrowserMenu0-3:\R查看导出选项。

en.ro.HelpBrowserMenu0-3-0:\Rexport the current page as a Drawfile.
de.ro.HelpBrowserMenu0-3-0:Exportieren der Seite als Draw Datei.
fr.ro.HelpBrowserMenu0-3-0:\Rexporter la page courante en Drawfile.
it.ro.HelpBrowserMenu0-3-0:\Resporta la pagina corrente come file Draw
nl.ro.HelpBrowserMenu0-3-0:Verplaats de muispijl naar rechts om deze pagina als een Draw-bestand te exporteren.
zh_CN.ro.HelpBrowserMenu0-3-0:\R将当前页面导出为绘图文件。

en.ro.HelpBrowserMenu0-3-1:\Rexport the current page as a plain text file.
de.ro.HelpBrowserMenu0-3-1:Exportieren der Seite als Text Datei.
fr.ro.HelpBrowserMenu0-3-1:\Rexporter la page courante en simple fichier texte.
it.ro.HelpBrowserMenu0-3-1:\Resporta la pagina corrente come file di testo
nl.ro.HelpBrowserMenu0-3-1:Verplaats de muispijl naar rechts om deze pagina als een tekst-bestand te exporteren
zh_CN.ro.HelpBrowserMenu0-3-1:\R将当前页面导出为纯文本文件。

en.ro.HelpBrowserMenu0-4:\Rsave the address of the current page.
de.ro.HelpBrowserMenu0-4:Adresse der Seite speichern.
fr.ro.HelpBrowserMenu0-4:\Rsauver l'adresse de la page courante.
it.ro.HelpBrowserMenu0-4:\Rsalva l'indirizzo della pagina corrente
nl.ro.HelpBrowserMenu0-4:Verplaats de muispijl naar rechts om het webadres van deze pagina te bewaren.
zh_CN.ro.HelpBrowserMenu0-4:\R保存当前页面的网址。

en.ro.HelpBrowserMenu0-4-0:\Rsave the current address in Acorn URI format.
de.ro.HelpBrowserMenu0-4-0:Speichert die Adresse der Seite im Acorn URI Format.
fr.ro.HelpBrowserMenu0-4-0:\Rsauver l'adresse en cours au format Acorn URI.
it.ro.HelpBrowserMenu0-4-0:\Rsalva l'indirizzo corrente nel formato Acorn URI
nl.ro.HelpBrowserMenu0-4-0:Verplaats de muispijl naar rechts om dit adres in AcornURI-vorm te bewaren.
zh_CN.ro.HelpBrowserMenu0-4-0:\R以 Acorn URI 格式保存当前网址。

en.ro.HelpBrowserMenu0-4-1:\Rsave the current address in Ant URL format.
de.ro.HelpBrowserMenu0-4-1:Speichert die Adresse der Seite im Ant URL Format.
fr.ro.HelpBrowserMenu0-4-1:\Rsauver l'adresse en cours au format Ant URL.
it.ro.HelpBrowserMenu0-4-1:\Rsalva l'indirizzo corrente nel formato Ant URL
nl.ro.HelpBrowserMenu0-4-1:Verplaats de muispijl naar rechts om dit adres in AntURL-vorm te bewaren,
zh_CN.ro.HelpBrowserMenu0-4-1:\R以 Ant URL 格式保存当前网址。

en.ro.HelpBrowserMenu0-4-2:\Rsave the current address as plain text.
de.ro.HelpBrowserMenu0-4-2:Speichert die Adresse der Seite als Text.
fr.ro.HelpBrowserMenu0-4-2:\Rsauver l'adresse courante en simple texte.
it.ro.HelpBrowserMenu0-4-2:\Rsalva l'indirizzo corrente come file di testo
nl.ro.HelpBrowserMenu0-4-2:Verplaats de muispijl naar rechts om dit adres als platte tekst te bewaren.
zh_CN.ro.HelpBrowserMenu0-4-2:\R将当前网址另存为纯文本。

en.ro.HelpBrowserMenu0-5:\Sopen the print dialogue box.
de.ro.HelpBrowserMenu0-5:Dialogfenster zum Drucken der Seite.
fr.ro.HelpBrowserMenu0-5:\Souvrir la boîte de dialogue d'impression.
it.ro.HelpBrowserMenu0-5:\Sapri la finestra di stampa
nl.ro.HelpBrowserMenu0-5:Verplaats de muispijl naar rechts om het afdrukvenster te openen.
zh_CN.ro.HelpBrowserMenu0-5:\S打开打印对话框。

en.ro.HelpBrowserMenu0-6:\Sopen the current page in a new window.
de.ro.HelpBrowserMenu0-6:Öffnet die aktuelle Seite in einem neuen Fenster.
fr.ro.HelpBrowserMenu0-6:\Souvrir la page courante dans une nouvelle fenêtre.
it.ro.HelpBrowserMenu0-6:\Sapri la pagina corrente in una nuova finestra
nl.ro.HelpBrowserMenu0-6:Klik met KIES om deze pagina in een nieuw browservenster te openen.
zh_CN.ro.HelpBrowserMenu0-6:\S在新窗口中打开当前页面。

en.ro.HelpBrowserMenu0-7:\Rsearch for instances of a string of text on the page.
de.ro.HelpBrowserMenu0-7:Erlaubt das Suchen einer Zeichenkette im Text des aktuellen Browserfensters.
fr.ro.HelpBrowserMenu0-7:\Rchercher un fragment de texte sur la page.
it.ro.HelpBrowserMenu0-7:\Rcerca una stringa di testo all'interno della pagina
nl.ro.HelpBrowserMenu0-7:Verplaats de muispijl naar rechts om een stuk tekst binnen de pagina op te zoeken.
zh_CN.ro.HelpBrowserMenu0-7:\R在页面上搜索文本字符串的实例。

en.ro.HelpBrowserMenu0-8:\Sview the source code of the current page in a text editor.
de.ro.HelpBrowserMenu0-8:Lädt den Quellcode der Seite in einen Editor.
fr.ro.HelpBrowserMenu0-8:\Svoir le code source de la page courante dans un éditeur de texte.
it.ro.HelpBrowserMenu0-8:\Smostra sorgente della pagina
nl.ro.HelpBrowserMenu0-8:Klik met KIES om de broncode van deze pagina in een tekstbewerker te openen.
zh_CN.ro.HelpBrowserMenu0-8:\S在文本编辑器中查看当前页面的源代码。

en.ro.HelpBrowserMenu1:\Rsee the options relating to the current item.
de.ro.HelpBrowserMenu1:Untermenü Objekt.|MMenöpunkte beziehen sich auf das aktuelle Objekt.
fr.ro.HelpBrowserMenu1:\Rvoir les options correspondant à l'objet courant.
it.ro.HelpBrowserMenu1:\Rmostra opzioni relative all'oggetto corrente.
nl.ro.HelpBrowserMenu1:Verplaats de muispijl naar rechts om de mogelijkheden bij dit item te tonen.
zh_CN.ro.HelpBrowserMenu1:\R查看与当前项的相关选项。

en.ro.HelpBrowserMenu1-0-0:\Rsee information about the current item.
de.ro.HelpBrowserMenu1-0-0:Informationen zum aktuellen Objekt zeigen.
fr.ro.HelpBrowserMenu1-0-0:\Rvoir les informations sur l'objet en cours.
it.ro.HelpBrowserMenu1-0-0:\Rmostra informazioni relative all'oggetto corrente.
nl.ro.HelpBrowserMenu1-0-0:Verplaats de muispijl naar rechts om informatie over dit item te tonen.
zh_CN.ro.HelpBrowserMenu1-0-0:\R查看当前项的信息。

en.ro.HelpBrowserMenu1-0-1:\Rsave the current item.
de.ro.HelpBrowserMenu1-0-1:Abspeichern des Objektes (Original).
fr.ro.HelpBrowserMenu1-0-1:\Rsauver l'objet courant.
it.ro.HelpBrowserMenu1-0-1:\Rsalva l'oggetto corrente
nl.ro.HelpBrowserMenu1-0-1:Verplaats de muispijl naar rechts om dit item te bewaren.
zh_CN.ro.HelpBrowserMenu1-0-1:\R保存当前项。

en.ro.HelpBrowserMenu1-0-2:\Rsee the export options.
de.ro.HelpBrowserMenu1-0-2:Optionen zum Export des aktuellen Objektes zeigen.
fr.ro.HelpBrowserMenu1-0-2:\Rvoir les options d'exportation.
it.ro.HelpBrowserMenu1-0-2:\Rmostra opzioni di esportazione
nl.ro.HelpBrowserMenu1-0-2:Verplaats de muispijl naar rechts om de exporteermogelijkheden te tonen.
zh_CN.ro.HelpBrowserMenu1-0-2:\R查看导出选项。

en.ro.HelpBrowserMenu1-0-2-0:\Rsave the image as a Sprite.
de.ro.HelpBrowserMenu1-0-2-0:Abspeichern des Bildes als Sprite Datei.
fr.ro.HelpBrowserMenu1-0-2-0:\Rsauver l'image au format Sprite.
it.ro.HelpBrowserMenu1-0-2-0:\Rsalva l'immagine come file Sprite
nl.ro.HelpBrowserMenu1-0-2-0:Verplaats de muispijl naar rechts om de afbeelding als een Sprite-bestand te bewaren.
zh_CN.ro.HelpBrowserMenu1-0-2-0:\R将图像另存为贴图文件。

en.ro.HelpBrowserMenu1-0-2-1:\Rsave the image as a DrawFile
de.ro.HelpBrowserMenu1-0-2-1:\Rsave the image as a DrawFile
fr.ro.HelpBrowserMenu1-0-2-1:\Rsave the image as a DrawFile
it.ro.HelpBrowserMenu1-0-2-1:\Rsalva l'immagine come file Draw
nl.ro.HelpBrowserMenu1-0-2-1:Verplaats de muispijl naar rechts om de afbeelding als een Draw-bestand te bewaren.
zh_CN.ro.HelpBrowserMenu1-0-2-1:\R将图像另存为绘图文件

en.ro.HelpBrowserMenu1-0-3:\Rsave the address of the current item.
de.ro.HelpBrowserMenu1-0-3:Die Adresse des Objektes speichern.
fr.ro.HelpBrowserMenu1-0-3:\Rsauver l'adresse de l'objet courant.
it.ro.HelpBrowserMenu1-0-3:\Rsalva l'indirizzo dell'oggetto corrente.
nl.ro.HelpBrowserMenu1-0-3:Verplaats de muispijl naar rechts om het adres van dit item te bewaren.
zh_CN.ro.HelpBrowserMenu1-0-3:\R保存当前项的网址。

en.ro.HelpBrowserMenu1-0-3-0:\Rsave the current item's address in Acorn URI format.
de.ro.HelpBrowserMenu1-0-3-0:Speichert die Adresse des Objektes im Acorn URI Format.
fr.ro.HelpBrowserMenu1-0-3-0:\Rsauver l'adresse de l'objet courant au format Acorn URI.
it.ro.HelpBrowserMenu1-0-3-0:\Rsalva l'indirizzo dell'oggetto corrente nel formato Acorn URI
nl.ro.HelpBrowserMenu1-0-3-0:Verplaats de muispijl naar rechts om het adres van dit item in AcornURI-vorm te bewaren.
zh_CN.ro.HelpBrowserMenu1-0-3-0:\R以 Acorn URI 格式保存当前项的网址。

en.ro.HelpBrowserMenu1-0-3-1:\Rsave the current item's address in Ant URL format.
de.ro.HelpBrowserMenu1-0-3-1:Speichert die Adresse des Objektes im Ant URL Format.
fr.ro.HelpBrowserMenu1-0-3-1:\Rsauver l'adresse de l'objet courant au format Ant URL.
it.ro.HelpBrowserMenu1-0-3-1:\Rsalva l'indirizzo dell'oggetto corrente nel formato Ant URL
nl.ro.HelpBrowserMenu1-0-3-1:Verplaats de muispijl naar rechts om het adres van dit item in AntURL-vorm te bewaren.
zh_CN.ro.HelpBrowserMenu1-0-3-1:\R以 Ant URL 格式保存当前项的网址。

en.ro.HelpBrowserMenu1-0-3-2:\Rsave the current item's address as plain text.
de.ro.HelpBrowserMenu1-0-3-2:Speichert die Adresse des Objektes als Text.
fr.ro.HelpBrowserMenu1-0-3-2:\Rsauver l'adresse de l'objet courant en texte simple.
it.ro.HelpBrowserMenu1-0-3-2:\Rsalva l'indirizzo dell'oggetto corrente come file di testo
nl.ro.HelpBrowserMenu1-0-3-2:Verplaats de muispijl naar rechts om het adres van dit item als platte tekst te bewaren.
zh_CN.ro.HelpBrowserMenu1-0-3-2:\R将当前项的网址另存为纯文本。

en.ro.HelpBrowserMenu1-0-4:\Sreload all the items on this page.
de.ro.HelpBrowserMenu1-0-4:Anklicken mit AUSWAHL um alle Objekte der Seite erneut zu laden.
fr.ro.HelpBrowserMenu1-0-4:\Srecharger tous les objets de cete page.
it.ro.HelpBrowserMenu1-0-4:\Sricarica tutti gli elementi di questa pagina
nl.ro.HelpBrowserMenu1-0-4:Klik met KIES om alle items van deze pagina opnieuw op te halen.
zh_CN.ro.HelpBrowserMenu1-0-4:\S重新加载此页面上的所有项。

en.ro.HelpBrowserMenu1-1:\Rsee the options relating to the current link.
de.ro.HelpBrowserMenu1-1:Optionen für den aktuellen Verweis
fr.ro.HelpBrowserMenu1-1:\Rsee the options relating to the current link.
it.ro.HelpBrowserMenu1-1:\Rmostra opzioni relative al link corrente.
nl.ro.HelpBrowserMenu1-1:Verplaats de muispijl naar rechts om de mogelijkheden bij deze koppeling te tonen.
zh_CN.ro.HelpBrowserMenu1-1:\R查看当前链接的相关选项。

en.ro.HelpBrowserMenu1-1-0:\Rsave the current link.
de.ro.HelpBrowserMenu1-1-0:Die Adresse des aktuellen Verweises abspeichern.
fr.ro.HelpBrowserMenu1-1-0:\Rsave the current link.
it.ro.HelpBrowserMenu1-1-0:\Rsalva il link corrente
nl.ro.HelpBrowserMenu1-1-0:Verplaats de muispijl naar rechts om deze koppeling te bewaren,
zh_CN.ro.HelpBrowserMenu1-1-0:\R保存当前链接。

en.ro.HelpBrowserMenu1-1-0-0:\Rsave the link in Acorn URI format.
de.ro.HelpBrowserMenu1-1-0-0:Speichert die Adresse des Verweises im Acorn URI Format.
fr.ro.HelpBrowserMenu1-1-0-0:\Rsave the link in Acorn URI format.
it.ro.HelpBrowserMenu1-1-0-0:\Rsalva il link nel formato Acorn URI
nl.ro.HelpBrowserMenu1-1-0-0:Verplaats de muispijl naar rechts om deze koppeling in AcornURI-vorm te bewaren.
zh_CN.ro.HelpBrowserMenu1-1-0-0:\R以 Acorn URI 格式保存链接。

en.ro.HelpBrowserMenu1-1-0-1:\Rsave the link in Ant URL format.
de.ro.HelpBrowserMenu1-1-0-1:Speichert die Adresse des Verweises im Ant URL Format.
fr.ro.HelpBrowserMenu1-1-0-1:\Rsave the link in Ant URL format.
it.ro.HelpBrowserMenu1-1-0-1:\Rsalva il link nel formato Ant URL
nl.ro.HelpBrowserMenu1-1-0-1:Verplaats de muispijl naar rechts om deze koppeling in AntURL-vorm te bewaren.
zh_CN.ro.HelpBrowserMenu1-1-0-1:\R以 Ant URL 格式保存链接。

en.ro.HelpBrowserMenu1-1-0-2:\Rsave the link as plain text.
de.ro.HelpBrowserMenu1-1-0-2:Speichert die Adresse des Verweises als Text.
fr.ro.HelpBrowserMenu1-1-0-2:\Rsave the link as plain text.
it.ro.HelpBrowserMenu1-1-0-2:\Rsalva il link come file di testo
nl.ro.HelpBrowserMenu1-1-0-2:Verplaats de muispijl naar rechts om deze koppeling als platte tekst te bewaren.
zh_CN.ro.HelpBrowserMenu1-1-0-2:\R将链接另存为纯文本。

en.ro.HelpBrowserMenu1-1-1:\Sdownload from this link.
de.ro.HelpBrowserMenu1-1-1:Anklicken mit AUSWAHL startet einen Download von diesem Link.
fr.ro.HelpBrowserMenu1-1-1:\Sdownload from this link.
it.ro.HelpBrowserMenu1-1-1:\Sscarica da questo link
nl.ro.HelpBrowserMenu1-1-1:Klik met KIES om de pagina van deze koppeling op te halen.
zh_CN.ro.HelpBrowserMenu1-1-1:\S从此链接下载。

en.ro.HelpBrowserMenu1-1-2:\Sopen this link in a new window.
de.ro.HelpBrowserMenu1-1-2:Anklicken mit AUSWAHL öffnet den Link in einem neuen Fenster.
fr.ro.HelpBrowserMenu1-1-2:\Sopen this link in a new window.
it.ro.HelpBrowserMenu1-1-2:\Sapri questo link in una nuova finestra
nl.ro.HelpBrowserMenu1-1-2:Klik met KIES om deze koppeling in een nieuw browservenster te openen.
zh_CN.ro.HelpBrowserMenu1-1-2:\S在新窗口中打开此链接。

en.ro.HelpBrowserMenu2:\Rsee the selection options.
de.ro.HelpBrowserMenu2:Optionen für die manuell markierten Webseitenbereiche
fr.ro.HelpBrowserMenu2:\Rsee the selection options.
it.ro.HelpBrowserMenu2:\Rmostra le opzioni di selezione
nl.ro.HelpBrowserMenu2:Verplaats de muispijl naar rechts om de selectiemogelijkheden te tonen.
zh_CN.ro.HelpBrowserMenu2:\R查看选项。

en.ro.HelpBrowserMenu2-0:\Rsave the current selection.
de.ro.HelpBrowserMenu2-0:Die aktuell markierten Bereiche abspeichern.
fr.ro.HelpBrowserMenu2-0:\Rsave the current selection.
it.ro.HelpBrowserMenu2-0:\Rsalva la selezione corrente
nl.ro.HelpBrowserMenu2-0:Verplaats de muispijl naar rechts om deze selectie te bewaren.
zh_CN.ro.HelpBrowserMenu2-0:\R保存当前选项。

en.ro.HelpBrowserMenu2-1:\Scopy the selected text to the clipboard.
de.ro.HelpBrowserMenu2-1:Den markierten Text ins Clipboard kopieren.
fr.ro.HelpBrowserMenu2-1:\Scopy the selected text to the clipboard.
it.ro.HelpBrowserMenu2-1:\Scopia il testo selezionato nella clipboard
nl.ro.HelpBrowserMenu2-1:Klik met KIES om de geselecteerde tekst naar het klembord te kopiëren.
zh_CN.ro.HelpBrowserMenu2-1:\S将所选文本复制到剪贴板。

en.ro.HelpBrowserMenu2-2:\Scut the selected text to the clipboard.
de.ro.HelpBrowserMenu2-2:Den markierten Text ausschneiden und ins Clipboard transferieren.
fr.ro.HelpBrowserMenu2-2:\Scut the selected text to the clipboard.
it.ro.HelpBrowserMenu2-2:\Staglia il testo selezionato nella clipboard
nl.ro.HelpBrowserMenu2-2:Klik met KIES om de geselecteerde tekst naar het klembord te verplaatsen.
zh_CN.ro.HelpBrowserMenu2-2:\S剪切选定的文本到剪贴板。

en.ro.HelpBrowserMenu2-3:\Spaste text from the clipboard.
de.ro.HelpBrowserMenu2-3:Text aus dem Clipboard einfügen.
fr.ro.HelpBrowserMenu2-3:\Spaste text from the clipboard.
it.ro.HelpBrowserMenu2-3:\Sincolla il testo dalla clipboard
nl.ro.HelpBrowserMenu2-3:Klik met KIES om de tekst van het klembord hier in te voegen.
zh_CN.ro.HelpBrowserMenu2-3:\S粘贴剪贴板的文本。

en.ro.HelpBrowserMenu2-4:\Sdeselect the current selection.
de.ro.HelpBrowserMenu2-4:\Sdeselect the current selection.
fr.ro.HelpBrowserMenu2-4:\Sdeselect the current selection.
it.ro.HelpBrowserMenu2-4:\Sdeseleziona la selezione corrente.
nl.ro.HelpBrowserMenu2-4:Klik met KIES om de gekozen selectie te deselecteren.
zh_CN.ro.HelpBrowserMenu2-4:\S取消选择当前选项。

en.ro.HelpBrowserMenu2-5:\Sselect all text on the current page, without the contents of text input fields.|MWhen the carret is at a text input field, all text in that field is selected.
de.ro.HelpBrowserMenu2-5:\Sselect all text on the current page, without the contents of text input fields.|MWhen the carret is at a text input field, all text in that field is selected.
fr.ro.HelpBrowserMenu2-5:\Sselect all text on the current page, without the contents of text input fields.|MWhen the carret is at a text input field, all text in that field is selected.
it.ro.HelpBrowserMenu2-5:\Sseleziona tutto il testo della pagina corrente escludendo i contenuti di testo nei campi di input.|MQualora il caret sia in un campo di inserimento testo allora verrà  selezionato tutto il testo in quel campo.
nl.ro.HelpBrowserMenu2-5:Klik met KIES om alle tekst op de pagina, uitgezonderd de invoervelden te selecteren.|MWanneer het inlasteken in een invoerveld staat, wordt alle tekst in het veld geselecteerd.
zh_CN.ro.HelpBrowserMenu2-5:\S选择当前页面上的所有文本，但不包含文本输入框的内容。|M当插入符合位于文本输入框时，将选择该框中的所有文本。

en.ro.HelpBrowserMenu3:\Rsee the navigation options.
de.ro.HelpBrowserMenu3:Untermenü Navigieren.
fr.ro.HelpBrowserMenu3:\Rvoir les options de navigation.
it.ro.HelpBrowserMenu3:\Rmostra opzioni di navigazione
nl.ro.HelpBrowserMenu3:Verplaats de muispijl naar rechts om de navigatiemogelijkheden te tonen.
zh_CN.ro.HelpBrowserMenu3:\R查看导航选项。

en.ro.HelpBrowserMenu3-0:\Sreturn to the configured home page.
de.ro.HelpBrowserMenu3-0:Öffnet die Homepage im aktuellen Fenster.
fr.ro.HelpBrowserMenu3-0:\Srevenir à la page d'accueil configurée.
it.ro.HelpBrowserMenu3-0:\Storna alla pagina iniziale preconfigurata
nl.ro.HelpBrowserMenu3-0:Klik met KIES om terug naar de begin-/startpagina te gaan.
zh_CN.ro.HelpBrowserMenu3-0:\S返回配置好的主页。

en.ro.HelpBrowserMenu3-1:\Sgo back a page in the local history.|MForm information is not resubmitted.
de.ro.HelpBrowserMenu3-1:Schaltet zurück zur vorher dargestellten Seite.|MDie Seite wird dabei nicht aktualisiert.
fr.ro.HelpBrowserMenu3-1:\Sreculer d'une page dans l'historique local.|ML'information du formlaire n'est pas réenvoyée.
it.ro.HelpBrowserMenu3-1:\Storna indietro di una pagina nella cronologia locale.|MIl form non verrà reinviato.
nl.ro.HelpBrowserMenu3-1:Klik met KIES om 1 pagina terug in de venstergeschiedenis te gaan.|MLet op! Formulierinformatie wordt niet opnieuw ingediend.
zh_CN.ro.HelpBrowserMenu3-1:\S在本地历史记录中后退一页。|M不重新提交表格信息。

en.ro.HelpBrowserMenu3-2:\Sstep forward a page in the local history.|MForm information is not resubmitted.
de.ro.HelpBrowserMenu3-2:Schaltet zur nächsten Seite in der lokalen History Liste.|MDie Seite wird dabei nicht aktualisiert.
fr.ro.HelpBrowserMenu3-2:\Savancer d'une page dans l'historique local.|ML'information du formlaire n'est pas réenvoyée.
it.ro.HelpBrowserMenu3-2:\Svai avanti di una pagina nella cronologia locale.|MLe informazioni contenute nel form non verranno inviate.
nl.ro.HelpBrowserMenu3-2:Klik met KIES om 1 pagina vooruit in de venstergeschiedenis te gaan.|MLet op! Formulierinformatie wordt niet opnieuw ingediend.
zh_CN.ro.HelpBrowserMenu3-2:\S在本地历史记录中前进一页。|M不重新提交表格信息。

en.ro.HelpBrowserMenu3-3:\Straverse up one level in the directory tree.
de.ro.HelpBrowserMenu3-3:Wechselt in das übergeordnete Verzeichnis in der Hierarchie des Verzeichnisbaumes.
fr.ro.HelpBrowserMenu3-3:\Straverse up one level in the directory tree.
it.ro.HelpBrowserMenu3-3:\Sscorri in alto di un livello rispetto all'albero della directory.
nl.ro.HelpBrowserMenu3-3:Klik met KIES om 1 niveau omhoog te gaan in de websitehiërarchie.
zh_CN.ro.HelpBrowserMenu3-3:\S移动到上一级目录。

en.ro.HelpBrowserMenu3-4:\Sfetch the current page again.
de.ro.HelpBrowserMenu3-4:Lädt die aktuelle Seite erneut.|MDie Seite wird aktualisiert. Ältere Informationen zu dieser Seite, die noch im lokalen Zwischenpuffer gespeichert sind, werden dabei überschrieben.
fr.ro.HelpBrowserMenu3-4:\Srecommencer le chargement de la page courante.
it.ro.HelpBrowserMenu3-4:\Sottieni nuovamente la pagina corrente.
nl.ro.HelpBrowserMenu3-4:Klik met KIES om deze pagina opnieuw op te halen.
zh_CN.ro.HelpBrowserMenu3-4:\S再次获取当前页面。

en.ro.HelpBrowserMenu3-5:\Sstop NetSurf from continuing to load this page.
de.ro.HelpBrowserMenu3-5:Unterbricht den Ladevorgang und alle anderen Prozesse im aktuellen Browserfenster.
fr.ro.HelpBrowserMenu3-5:\Sarrêter le chargement de la page par NetSurf.
it.ro.HelpBrowserMenu3-5:\Simpedisci a NetSurf di continuare a caricare questa pagina.
nl.ro.HelpBrowserMenu3-5:Klik met KIES om het ophaalproces van deze pagina te stoppen.
zh_CN.ro.HelpBrowserMenu3-5:\S阻止 NetSurf 继续加载此页面。

en.ro.HelpBrowserMenu4:\Rset the local display options.
de.ro.HelpBrowserMenu4:Untermenü Anzeige.|MFestlegen der Darstellungsparameter für das Browserfenster.
fr.ro.HelpBrowserMenu4:\Rdéfinir les options d'affichage locales.
it.ro.HelpBrowserMenu4:\Rimposta le opzioni di visualizzazione locale.
nl.ro.HelpBrowserMenu4:Verplaats de muispijl naar rechts om de weergavemogelijkheden van dit browservenster aan te passen.
zh_CN.ro.HelpBrowserMenu4:\R设置本地显示的选项。

en.ro.HelpBrowserMenu4-0:\Rscale the page, affecting both text and images.
de.ro.HelpBrowserMenu4-0:Ändern der Größe der Darstellung. Beeinflußt werden Text und Bilder.
fr.ro.HelpBrowserMenu4-0:\Rredimensionner la page, y compris texte et images.
it.ro.HelpBrowserMenu4-0:\Rscala la pagina, questo agirà sia sul testo che sulle immagini.
nl.ro.HelpBrowserMenu4-0:Verplaats de muispijl naar rechts om de pagina te schalen, inclusief tekst en afbeeldingen.
zh_CN.ro.HelpBrowserMenu4-0:\R缩放页面，同时改变文本和图像。

en.ro.HelpBrowserMenu4-1:\Rset the local image options.
de.ro.HelpBrowserMenu4-1:Optionen zur Anzeige von Bildern.
fr.ro.HelpBrowserMenu4-1:\Rdéfinir les options d'images locales.
it.ro.HelpBrowserMenu4-1:\Rimposta le opzioni relative alle immagini locali.
nl.ro.HelpBrowserMenu4-1:Verplaats de muispijl naar rechts om de afbeeldingsmogelijkheden van dit browservenster aan te passen.
zh_CN.ro.HelpBrowserMenu4-1:\R设置本地图像的选项。

en.ro.HelpBrowserMenu4-1-0:\Stoggle the display of foreground images.
de.ro.HelpBrowserMenu4-1-0:\Stoggle the display of foreground images.
fr.ro.HelpBrowserMenu4-1-0:\Stoggle the display of foreground images.
it.ro.HelpBrowserMenu4-1-0:\Salterna la visualizzazione delle immagini in primo piano.
nl.ro.HelpBrowserMenu4-1-0:Klik met KIES om het tonen van voorgrondafbeeldingen aan of uit te zetten.
zh_CN.ro.HelpBrowserMenu4-1-0:\S切换显示前景图像。

en.ro.HelpBrowserMenu4-1-1:\Stoggle the display of background images.
de.ro.HelpBrowserMenu4-1-1:Schaltet Hintergrundbilder ein/aus.
fr.ro.HelpBrowserMenu4-1-1:\Safficher ou pas des images de fond.
it.ro.HelpBrowserMenu4-1-1:\Salterna la visualizzazione delle immagini di sfondo.
nl.ro.HelpBrowserMenu4-1-1:Klik met KIES om het tonen van achtergrondafbeeldingen aan of uit te zetten.
zh_CN.ro.HelpBrowserMenu4-1-1:\S切换显示背景图像。

en.ro.HelpBrowserMenu4-1-2:\Stoggle the display of animations.|MIf turned off, the first frame is displayed.
de.ro.HelpBrowserMenu4-1-2:Schaltet Animationen ein/aus.|MBei ausgeschalteter Animation, wird nur das erste Teilbild (Frame) angezeigt.
fr.ro.HelpBrowserMenu4-1-2:\Safficher ou pas des animations.|MSi les animations ne sont pas montrées, seule la première image est affichée.
it.ro.HelpBrowserMenu4-1-2:\Salterna la visualizzazione delle animazioni.|MSe disattivato verrà visualizzato solo il primo frame.
nl.ro.HelpBrowserMenu4-1-2:Klik met KIES om het tonen van animaties aan of uit te zetten.|MWanneer uitgezet, wordt de eerste afbeelding van de animatie getoond.
zh_CN.ro.HelpBrowserMenu4-1-2:\S切换显示动画。|M如果关闭，则会显示第一帧动画。

en.ro.HelpBrowserMenu4-2:\Rcontrol the display of NetSurf's toolbars.
de.ro.HelpBrowserMenu4-2:Optionen zur Anzeige von Kontroll- und Steuerelementen.
fr.ro.HelpBrowserMenu4-2:\Rcontroler l'affichage des barres d'outils de NetSurf.
it.ro.HelpBrowserMenu4-2:\Rcontrolla la visualizzazione delle barre strumenti di NetSurf.
nl.ro.HelpBrowserMenu4-2:Verplaats de muispijl naar rechts om de gereedschapbalken aan te passen.
zh_CN.ro.HelpBrowserMenu4-2:\R控制显示 NetSurf 工具栏。

en.ro.HelpBrowserMenu4-2-0:\Stoggle the display of the toolbar buttons.|MURL bar uses the remaining space.
de.ro.HelpBrowserMenu4-2-0:Schaltet die Schaltknöpfe am oberen Fensterrand ein/aus.|MDie Länge der Adressleiste wird angepaßt.
fr.ro.HelpBrowserMenu4-2-0:\Safficher ou pas les boutons de la barre d'outil.|MLa barre d'URL utilise l'espace restant.
it.ro.HelpBrowserMenu4-2-0:\Salterna la visualizzazione dei pulsanti della barra strumenti.|MLa barra URL coprirà lo spazio eccedente.
nl.ro.HelpBrowserMenu4-2-0:Klik met KIES om het tonen van de knoppen op de gereedschapbalk aan of uit te zetten.|MHet adresveld gebruikt de overblijvende vrijkomende ruimte.
zh_CN.ro.HelpBrowserMenu4-2-0:\S切换显示工具栏按钮。|M 地址栏使用剩余的空间。

en.ro.HelpBrowserMenu4-2-1:\Stoggle the display of the address (URL) bar.
de.ro.HelpBrowserMenu4-2-1:Schaltet die Adressleiste am oberen Fensterrand ein/aus.
fr.ro.HelpBrowserMenu4-2-1:\Safficher ou pas la barre d'adresse (URL).
it.ro.HelpBrowserMenu4-2-1:\Salterna la visualizzazione della barra indirizzi (URL).
nl.ro.HelpBrowserMenu4-2-1:Klik met KIES om het tonen van het (web)adresveld aan of uit te zetten.
zh_CN.ro.HelpBrowserMenu4-2-1:\S切换显示地址(URL)栏。

en.ro.HelpBrowserMenu4-2-2:\Stoggle the display of the throbber.|MURL bar uses the remaining space.
de.ro.HelpBrowserMenu4-2-2:Schaltet die Ladeaktivitätsanzeige am oberen Fensterrand ein/aus.|MDie Länge der Adressleiste wird angepaßt.
fr.ro.HelpBrowserMenu4-2-2:\Safficher le pulseur ou pas.|MLa barre d'URL utilise l'espace restant.
it.ro.HelpBrowserMenu4-2-2:\Salterna la visualizzazione del throbber.|MLa barra URL coprirà lo spazio eccedente.
nl.ro.HelpBrowserMenu4-2-2:Klik met KIES om het tonen van de (laad)Activiteitsindicator aan of uit te zetten.|MHet adresveld gebruikt de overblijvende vrijkomende ruimte.
zh_CN.ro.HelpBrowserMenu4-2-2:\S切换显示动态浏览图示。|M 地址栏使用剩余的空间。

en.ro.HelpBrowserMenu4-2-3:\Stoggle toolbar edit mode.
de.ro.HelpBrowserMenu4-2-3:Schaltet in den Modus zur Bearbeitung der Iconleiste am oberen Fensterrand.
fr.ro.HelpBrowserMenu4-2-3:\Schanger le mode d'édition de barre d'outils.
it.ro.HelpBrowserMenu4-2-3:\Salterna la modalità di modifica della barra strumenti.
nl.ro.HelpBrowserMenu4-2-3:Klik met KIES om de aanpasmodus van de gereedschapbalk in of uit te schakelen. Wanneer ingeschakelt, verschijnt er een balk onder de gereedschapbalk met extra knoppen die van en naar deze balk gesleept kunnen worden om deze aan te passen.
zh_CN.ro.HelpBrowserMenu4-2-3:\S切换工具栏编辑模式。

en.ro.HelpBrowserMenu4-3:\Scontrol the manner in which the display is rendered.
de.ro.HelpBrowserMenu4-3:Einstellungen zur Berechnung der Seitendarstellung.
fr.ro.HelpBrowserMenu4-3:\Scontroler la façon d'afficher.
it.ro.HelpBrowserMenu4-3:\Scontrolla il modo in cui è resa l'esposizione.
nl.ro.HelpBrowserMenu4-3:Verplaats de muispijl naar rechts om de pagina-opbouwmethodes aan te passen.
zh_CN.ro.HelpBrowserMenu4-3:\S控制显示的渲染方式。

en.ro.HelpBrowserMenu4-3-0:\Stoggle whether animations are not displayed until all calculations are complete.
de.ro.HelpBrowserMenu4-3-0:Schaltet das Puffern von Objekten ein/aus.|MNachzuzeichnende Objekte, z.B. Bildanimationen oder Textbereiche, werden zwischengespeichert um Flackern zu vermeiden.
fr.ro.HelpBrowserMenu4-3-0:\Sdécider si les animations sont affichées quand tous les calculs sont terminés (ou avant).
it.ro.HelpBrowserMenu4-3-0:\Simposta la non visualizzazione delle animazioni fino al completamento della procedura di calcolo.
nl.ro.HelpBrowserMenu4-3-0:Klik met KIES om animaties pas te tonen, nadat alle opgehaalde paginagegevens zijn verwerkt, aan of uit te zetten.
zh_CN.ro.HelpBrowserMenu4-3-0:\S切换是否在所有计算完成之前不显示动画。

en.ro.HelpBrowserMenu4-3-1:\Stoggle whether everything is not displayed until all calculations are complete.
de.ro.HelpBrowserMenu4-3-1:Schaltet das Puffern der gesamten Seitenberechnung ein/aus.|MDie komplette Seite wird nach Berechnung und Aufbau zwischengespeichert. Das ist vorteilhaft bei großen Hintergrundbildern und vielen sich überschneidenden Seitenelementen.
fr.ro.HelpBrowserMenu4-3-1:\Sdécider si tout doit être affiché quand tous les calculs sont terminés (ou avant).
it.ro.HelpBrowserMenu4-3-1:\Simposta la non visualizzazione di tutto il processo fino al completamento della procedura di calcolo.
nl.ro.HelpBrowserMenu4-3-1:Klik met KIES om het niet eerder tonen van de gehele pagina, nadat alle opgehaalde paginagegevens zijn verwerkt aan of uit te zetten.
zh_CN.ro.HelpBrowserMenu4-3-1:\S切换是否在所有计算完成之前不显示所有内容。

en.ro.HelpBrowserMenu4-4:\Smake your local display options the default options for NetSurf.
de.ro.HelpBrowserMenu4-4:Übernimmt die vorgenommenen Anzeigeeinstellungen als globale Standardwerte für die Darstellung aller weiteren Seiten.
fr.ro.HelpBrowserMenu4-4:\Spromouvoir vos options d'affichage locales en options par défaut pour NetSurf.
it.ro.HelpBrowserMenu4-4:\Simposta come predefinite tutte le impostazioni di visualizzazione.
nl.ro.HelpBrowserMenu4-4:Klik met KIES om de gekozen weergave van dit browservenster als de standaardinstelling voor NetSurf te maken.
zh_CN.ro.HelpBrowserMenu4-4:\S将本地显示选项设置为 NetSurf 的默认选项。

en.ro.HelpBrowserMenu4-5:\Rcontrol the default \w positioning.
de.ro.HelpBrowserMenu4-5:Kontrolle über Anordnung und Positionierung neuer Fenster.
fr.ro.HelpBrowserMenu4-5:\Rcontroler le positionnement de fenêtre par défaut.
it.ro.HelpBrowserMenu4-5:\Rimposta il posizionamento predefinito della finestra.
nl.ro.HelpBrowserMenu4-5:Verplaats de muispijl naar rechts om de standaardvensterpositionering en omvang aan te passen
zh_CN.ro.HelpBrowserMenu4-5:\R控制默认的 \w 位置。

en.ro.HelpBrowserMenu4-5-0:\S make the current \w position the default.
de.ro.HelpBrowserMenu4-5-0:Die Position des aktuellen Fensters wird als globaler Standardwert übernommen. Alle nachfolgend neu geöffneten Fenster werden an dieser Position plaziert.
fr.ro.HelpBrowserMenu4-5-0:\Spromouvoir la position de fenêtre courante en celle par défault.
it.ro.HelpBrowserMenu4-5-0:\Simposta come predefinita la posizione corrente della finestra.
nl.ro.HelpBrowserMenu4-5-0:Klik met KIES om deze vensterpositie en omvang als standaard te maken.
zh_CN.ro.HelpBrowserMenu4-5-0:\S 将当前 \w 位置设置为默认位置。

en.ro.HelpBrowserMenu4-5-1:\S toggle whether subsequent windows are staggered down the screen.
de.ro.HelpBrowserMenu4-5-1:Neu geöffnete Fenster werden nicht alle an der Standardposition sondern zueinander leicht versetzt plaziert.
fr.ro.HelpBrowserMenu4-5-1:\Sdécider si les fenêtres suivantes doivent être ouvertes en décalage à l'écran.
it.ro.HelpBrowserMenu4-5-1:\Simposta nel caso le finestre successive siano sfalsate rispetto alla parte bassa dello schermo.
nl.ro.HelpBrowserMenu4-5-1:Klik met KIES om het verticaal stapelen van nieuwe browservensters aan of uit te zetten.
zh_CN.ro.HelpBrowserMenu4-5-1:\S 切换后续窗口是否在屏幕上交错显示。

en.ro.HelpBrowserMenu4-5-2:\S toggle whether child windows copy the size and position of their parent.|MWhen off, all new windows open in the default position.
de.ro.HelpBrowserMenu4-5-2:Neue Fenster behalten die Größe des Fensters, aus dem heraus sie geöffnet werden, bei.
fr.ro.HelpBrowserMenu4-5-2:\Sdécider si les fenêtres-filles doivent être ouvertes à la même taille que celle de leurs parents.
it.ro.HelpBrowserMenu4-5-2:\Salterna nel caso le finestre figlie seguano la dimensione ed il posizionamento di quelle genitrici.|MSe disattivato tutte le finestre verranno aperte nel posizionamento predefinito.
nl.ro.HelpBrowserMenu4-5-2:Klik met KIES om aan of uit te zetten, dat de positie en omvang van het opvolgende venster gelijk is aan het voorgaande venster.
zh_CN.ro.HelpBrowserMenu4-5-2:\S切换子窗口是否复制其父窗口的大小和位置。|M关闭后，所有新窗口都将在默认位置打开。

en.ro.HelpBrowserMenu4-5-3:\S return to the default \w positioning.
de.ro.HelpBrowserMenu4-5-3:Setzt die festgelegte Standardposition für Fenster auf einen in NetSurf voreingestellten Wert zurück.
fr.ro.HelpBrowserMenu4-5-3:\Srevenir au positionnement de fenêtre par défaut.
it.ro.HelpBrowserMenu4-5-3:\Sritorna al posizionamento della finestra predefinito.
nl.ro.HelpBrowserMenu4-5-3:Klik met KIES om de vensterpositie en omvang terug te zetten naar de oorspronkelijke standaardwaarden.
zh_CN.ro.HelpBrowserMenu4-5-3:\S 返回默认的\w 位置。

en.ro.HelpBrowserMenu5:\Raccess NetSurf's built in utilities.|MUtilities are tools such as the hotlist, history tree and various setup options.
de.ro.HelpBrowserMenu5:Untermenü Werkzeuge.|MEnthält verschiedene nützliche Zusatz- und Sonderfunktionen.
fr.ro.HelpBrowserMenu5:\Raccéder aux utilitaires intégrés à NetSurf.|MLes utilitaires sont des outils comme les favoris, l'historique arborescent et diverses options de configuration.
it.ro.HelpBrowserMenu5:\Raccedi a NetSurf attraverso le utilità.|MLe utilità sono strumenti simili ai segnalibri, gli alberi della cronologia e le altre opzioni di configurazione.
nl.ro.HelpBrowserMenu5:Verplaats de muispijl naar rechts om toegang te krijgen tot NetSurf's ingebouwde mogelijkheden.|MMogelijkheden zijn bijvoorbeeld gereedschappen zoals de favorietenlijst, de browsergeschiedenis en verschillende instelmogelijkheden.
zh_CN.ro.HelpBrowserMenu5:\R访问 NetSurf 的内置实用程序。|M实用程序是诸如常用列表，历史记录树和各种设置选项之类的工具。

en.ro.HelpBrowserMenu5-0:\Rmanage the hotlist.
de.ro.HelpBrowserMenu5-0:Verwaltung der Hotlist.
fr.ro.HelpBrowserMenu5-0:\Rgérer les favoris.
it.ro.HelpBrowserMenu5-0:\Rgestisci i segnalibri.
nl.ro.HelpBrowserMenu5-0:Verplaats de muispijl naar rechts om de favorietenlijst te beheren.
zh_CN.ro.HelpBrowserMenu5-0:\R管理常用列表。

en.ro.HelpBrowserMenu5-0-0:\Sadd the current page to the hotlist.
de.ro.HelpBrowserMenu5-0-0:Anklicken trägt die Adresse der aktuellen Seite in die Hotlist ein.
fr.ro.HelpBrowserMenu5-0-0:\Sajouter la page en cours aux favoris.
it.ro.HelpBrowserMenu5-0-0:\Saggiungi la pagina corrente ai segnalibri
nl.ro.HelpBrowserMenu5-0-0:Klik met KIES om deze pagina aan de favorietenlijst toe te voegen.
zh_CN.ro.HelpBrowserMenu5-0-0:\S将当前页面添加到常用列表。

en.ro.HelpBrowserMenu5-0-1:\Sopen the hotlist management \w.
de.ro.HelpBrowserMenu5-0-1:Öffnet die Hotlist.
fr.ro.HelpBrowserMenu5-0-1:\Souvrir la \w de gestion des favoris.
it.ro.HelpBrowserMenu5-0-1:\Sapri la finestra del gestore dei segnalibri
nl.ro.HelpBrowserMenu5-0-1:Klik met KIES om de favorietenlijst te openen.
zh_CN.ro.HelpBrowserMenu5-0-1:\S打开常用列表管理器 \w。

en.ro.HelpBrowserMenu5-1:\Rview the history options.
de.ro.HelpBrowserMenu5-1:Zugriff auf die History Funktionen.|MIn die History werden bereits besuchte Webseiten eingetragen. Dies erlaubt das einfache Wiederfinden einmal gesehener Web-Inhalte.
fr.ro.HelpBrowserMenu5-1:\Rview the history options.
it.ro.HelpBrowserMenu5-1:\Rmostra le opzioni della cronologia
nl.ro.HelpBrowserMenu5-1:Verplaats de muispijl naar rechts om de geschiedenismogelijkheden te tonen.
zh_CN.ro.HelpBrowserMenu5-1:\R查看历史记录选项。

en.ro.HelpBrowserMenu5-1-0:\Sopen the local history \w.
de.ro.HelpBrowserMenu5-1-0:Anklicken mit AUSWAHL öffnet das Fenster mit der lokalen History.|MIn der lokalen History werden alle Webseiten notiert, die mit dem aktuellen Browserfenster bereits besucht worden waren.
fr.ro.HelpBrowserMenu5-1-0:\Souvrir la \w d'historique local.
it.ro.HelpBrowserMenu5-1-0:\Sapri la cronologia locale
nl.ro.HelpBrowserMenu5-1-0:Klik met KIES om de venstergeschiedenis te openen.
zh_CN.ro.HelpBrowserMenu5-1-0:\S打开本地历史记录 \w。

en.ro.HelpBrowserMenu5-1-1:\Sopen the global history \w.
de.ro.HelpBrowserMenu5-1-1:Anklicken mit AUSWAHL öffnet das Fenster mit der globalen History.|MIn der globalen History werden alle mit NetSurf besuchten Webseiten notiert.
fr.ro.HelpBrowserMenu5-1-1:\Souvrir la fenêtre d'historique global.
it.ro.HelpBrowserMenu5-1-1:\Sapri la cronologia globale
nl.ro.HelpBrowserMenu5-1-1:Klik met KIES om de browsergeschiedenis te openen.
zh_CN.ro.HelpBrowserMenu5-1-1:\S打开全局历史记录 \w。

en.ro.HelpBrowserMenu5-2:\Rmanage your cookies.
de.ro.HelpBrowserMenu5-2:Cookies bearbeiten.
fr.ro.HelpBrowserMenu5-2:\Rgérer vos favoris.
it.ro.HelpBrowserMenu5-2:\Rgestisci i tuoi cookie.
nl.ro.HelpBrowserMenu5-2:Verplaats de muispijl naar rechts om de cookies te beheren.
zh_CN.ro.HelpBrowserMenu5-2:\R管理您的 Cookies。

en.ro.HelpBrowserMenu5-2-0:\Sopen the cookie management \w.
de.ro.HelpBrowserMenu5-2-0:Anklicken um die gespeicherten Cookies anzusehen und zu bearbeiten.
fr.ro.HelpBrowserMenu5-2-0:\Souvrir la fenêtre de gestion des cookies.
it.ro.HelpBrowserMenu5-2-0:\Sapri la finestra del gestore dei cookie
nl.ro.HelpBrowserMenu5-2-0:Klik met KIES om het cookiesbeheervenster te openen.
zh_CN.ro.HelpBrowserMenu5-2-0:\S打开 Cookie 管理 \w。

en.ro.HelpBrowserMenu5-2-1:\Sdelete all stored cookies.
de.ro.HelpBrowserMenu5-2-1:\Sdelete all stored cookies.
fr.ro.HelpBrowserMenu5-2-1:\Sdelete all stored cookies.
it.ro.HelpBrowserMenu5-2-1:\Scancella tutti i cookie salvati.
nl.ro.HelpBrowserMenu5-2-1:Klik met KIES om alle opgeslagen cookies te verwijderen.
zh_CN.ro.HelpBrowserMenu5-2-1:\S删除所有保存的 Cookies。

en.ro.HelpBrowserMenu6:\Rsee the help resources available.
de.ro.HelpBrowserMenu6:Untermenü Hilfe.|MZeigt Informationen zu und über NetSurf.
fr.ro.HelpBrowserMenu6:\Rvoir l'aide disponible.
it.ro.HelpBrowserMenu6:\Rmostra la documentazione disponibile
nl.ro.HelpBrowserMenu6:Verplaats de muispijl naar rechts om extra hulp en informatie te raadplegen, indien deze beschikbaar is.
zh_CN.ro.HelpBrowserMenu6:\R查看可用的帮助资源。

en.ro.HelpBrowserMenu6-0:\Sopen the documentation contents page in a new \w.
de.ro.HelpBrowserMenu6-0:Öffnet die NetSurf Dokumentation in einem neuen Browserfenster.
fr.ro.HelpBrowserMenu6-0:\Souvrir la page de documentation dans une nouvelle fenêtre.
it.ro.HelpBrowserMenu6-0:\Sapri i contenuti della documentazione in una nuova finestra
nl.ro.HelpBrowserMenu6-0:Klik met KIES om de inhoudsopgave van de documentatie in een nieuw browservenster te openen.
zh_CN.ro.HelpBrowserMenu6-0:\S在新的 \w 中打开文档内容页面。

en.ro.HelpBrowserMenu6-1:\Sopen the user guide in a new \w.
de.ro.HelpBrowserMenu6-1:Öffnet das NetSurf Handbuch in einem neuen Browserfenster.
fr.ro.HelpBrowserMenu6-1:\Souvrir le guide de l'utilisateur dans une nouvelle fenêtre.
it.ro.HelpBrowserMenu6-1:\Sapri la guida in linea in una nuova finestra
nl.ro.HelpBrowserMenu6-1:Klik met KIES om de gebruikershandleiding in een nieuw browservenster te openen.
zh_CN.ro.HelpBrowserMenu6-1:\S在新的 \w 中打开用户指南。

en.ro.HelpBrowserMenu6-2:\Sopen the user information page in a new \w.
de.ro.HelpBrowserMenu6-2:Öffnet eine Seite mit allgemeinen Informationen zu NetSurf in einem neuen Browserfenster.
fr.ro.HelpBrowserMenu6-2:\Souvrir la page d'information de l'utilisateur dans une nouvelle fenêtre.
it.ro.HelpBrowserMenu6-2:\Sapri la pagina delle informazioni utente in una nuova finestra
nl.ro.HelpBrowserMenu6-2:Klik met KIES om de gebruikersinformatie in een nieuw browservenster te openen.
zh_CN.ro.HelpBrowserMenu6-2:\S在新的 \w 中打开用户信息页面。

en.ro.HelpBrowserMenu6-3:\Sopen the about:credits page in a new \w.
de.ro.HelpBrowserMenu6-3:\Sopen the about:credits page in a new \w.
fr.ro.HelpBrowserMenu6-3:\Sopen the about:credits page in a new \w.
it.ro.HelpBrowserMenu6-3:\Sapri la pagina informazioni:ringraziamenti in una nuova finestra
nl.ro.HelpBrowserMenu6-3:Klik met KIES om de bijdragenpagina "about:credits" in een nieuw browservenster te openen.
zh_CN.ro.HelpBrowserMenu6-3:\S在新的 \w 中打开 about：credits 页面。

en.ro.HelpBrowserMenu6-4:\Sopen the about:licence page in a new \w.
de.ro.HelpBrowserMenu6-4:\Sopen the about:licence page in a new \w.
fr.ro.HelpBrowserMenu6-4:\Sopen the about:licence page in a new \w.
it.ro.HelpBrowserMenu6-4:\Sapri la pagina informazioni:licenza in una nuova finestra
nl.ro.HelpBrowserMenu6-4:Klik met KIES om de licentiepagina "about:licence" in een nieuw browservenster te openen.
zh_CN.ro.HelpBrowserMenu6-4:\S在新的 \w 中打开 about：licence 页面。

en.ro.HelpBrowserMenu6-5:\Srun Help.
de.ro.HelpBrowserMenu6-5:Lädt die interaktive Hilfe.
fr.ro.HelpBrowserMenu6-5:\Slancer Help.
it.ro.HelpBrowserMenu6-5:\Sapri la guida in linea.
nl.ro.HelpBrowserMenu6-5:Klik met KIES om het interactieve hulpprogramma !Help op te starten.
zh_CN.ro.HelpBrowserMenu6-5:\S运行帮助。

en.ro.HelpBrowser-1:Click \s on a link to follow it.|MClick \a on a link to open it in a new \w.|MShift+\s click on a link to download the link target contents.|MShift+\a click to save the link target address.
de.ro.HelpBrowser-1:Das ist ein Browserfenster.|MEinen Link mit AUSWAHL anklicken, um ihm zu folgen.|MEinen Link mit SPEZIAL anklicken, um ihn in einem neuen Fenster zu öffnen.|MShift+AUSWAHL über einem Verweis lädt den verlinkten Inhalt herunter.|MShift+SPEZIAL über einem Link klicken zum Speichern der Adresse des Verweises.
fr.ro.HelpBrowser-1:Cliquer \s sur un lien pour le suivre.|MCliquer \a sur un lien pour l'ouvrir dans une nouvelle \w.|MShift+\s click on a link to download the link target contents.|MShift+\a click to save the link target address.
it.ro.HelpBrowser-1:Clicca \s sul link per procedere.|MClicca \a in un link per aprirlo in una nuova finestra|MShift+\s clicca sul link per scaricarne i contenuti.|MShift+\a clicca per salvare l'indirizzo del link.
nl.ro.HelpBrowser-1:Klik met KIES op een koppeling om deze te volgen.|MKlik met PASAAN om de koppeling in een nieuw venster te openen.|MKlik met SHIFT+KIES om de inhoud op te halen voor opslag.|MKlik met SHIFT+PASAAN om het koppelingsadres te bewaren.
zh_CN.ro.HelpBrowser-1:单击链接上的 \s 以跟随它。|M单击链接上的 \a 以在新的 \w 中打开。|MShift+\s 单击链接以下载链接目标内容。|MShift+\a 单击以保存链接目标网址。

en.ro.HelpIconbar:\TNetSurf icon.|M\Sopen a new browser \w.|M\Aopen the hotlist management \w.
de.ro.HelpIconbar:Das ist das NetSurf Icon.|MKlicken mit AUSWAHL öffnet ein neues Browserfenster.|MKlicken mit SPEZIAL öffnet die Hotlist.
fr.ro.HelpIconbar:\Tl'icône de NetSurf.|M\Souvrir une nouvelle \w de navigateur.|M\Aouvrir la fenêtre de gestion des favoris.
it.ro.HelpIconbar:\TIcona di NetSurf.|M\Sapri una nuova finestra|M\Aapri la finestra del gestore dei segnalibri
nl.ro.HelpIconbar:Dit is het symbool van het programma NetSurf.|MKlik met KIES om een nieuw browservenster te openen.|MKlik met PASAAN om de favorietenlijst te openen.
zh_CN.ro.HelpIconbar:\T NetSurf 图标。|M\S打开新的浏览器 \w。|M\A打开常用项列表管理\w。

en.ro.HelpHistory:Use this \w to navigate around the local history tree.|M\Son a thumbnail to return to that page.
de.ro.HelpHistory:Die History zeigt alle in dieser Sitzung besuchten Seiten.|MKlicken mit AUSWAHL auf eine Symbolgrafik kehrt zurück zur jeweiligen Seite.
fr.ro.HelpHistory:Utiliser cette \w pour naviguer dans l'historique arborescent local.|M\Ssur une vignette pour revenir à cette page.
it.ro.HelpHistory:Usa questa finestra per navigare all'interno dell'albero della cronologia locale.|M\Ssulla miniatura per tornare a quella pagina.
nl.ro.HelpHistory:Gebruik dit venster om door de structuur van de venstergeschiedenis te kunnen gaan.|MKlik met KIES op een miniatuur om terug te keren naar de pagina.
zh_CN.ro.HelpHistory:使用此 \w 在本地历史记录树中导航。|M\S在缩略图上返回到该页面。

en.ro.HelpPrint:Use this \w to print the page.
de.ro.HelpPrint:Über dieses Fenster kann die Seite gedruckt werden.
fr.ro.HelpPrint:Utiliser cette fenêtre pour imprimer cette page.
it.ro.HelpPrint:Usa questa finestra per le funzionalità di stampa della pagina.
nl.ro.HelpPrint:Met dit venster kan de pagina worden afgedrukt.
zh_CN.ro.HelpPrint:使用此 \w 来打印页面。

en.ro.HelpSaveAs0:Drag SELECT this icon to the directory in which you want to save the file.
de.ro.HelpSaveAs0:Symbol mit AUSWAHL festhalten und in ein Verzeichnisfenster ziehen, um die Datei zu speichern.
fr.ro.HelpSaveAs0:Déposer cette icône dans le repertoire où vous voulez sauver le fichier.
it.ro.HelpSaveAs0:Seleziona e sposta questa icona nella directory nella quale si desidera salvare il file.
nl.ro.HelpSaveAs0:Sleep het symbool met KIES naar een geopende map om het bestand daarin te bewaren.
zh_CN.ro.HelpSaveAs0:将选择图标拖到您要保存的文件目录中。

en.ro.HelpSaveAs1:This is the filename under which this document will be saved.
de.ro.HelpSaveAs1:Das ist der Name unter dem die Datei gespeichert wird.
fr.ro.HelpSaveAs1:Ceci est le nom de fichier sous lequel le document sera sauvé.
it.ro.HelpSaveAs1:Questo è il nome del file con il quale il documento verrà salvato.
nl.ro.HelpSaveAs1:Dit veld toont de bestandsnaam waaronder de inhoud bewaard zal gaan worden.
zh_CN.ro.HelpSaveAs1:用来保存此文档的文件名。

en.ro.HelpSaveAs2:\Ssave the file with the current filename.|MIf a full path is not set, you must drag the icon to a directory.
de.ro.HelpSaveAs2:Klicken mit AUSWAHL speichert die Datei unter angezeigtem Pfad und Namen.|MWird kein voller Dateipfad angezeigt, muß die Datei per Drag & Drop gespeichert werden.
fr.ro.HelpSaveAs2:\Ssauver le fichier avec le nom de fichier en cours.|MSi le nom de chemin n'est pas complet, il vous faudra déposer l'icône dans un répertoire.
it.ro.HelpSaveAs2:\Ssalva il file usando il suo nome corrente.|MNel caso il percorso completo non sia impostato sposta l'icona nella directory.
nl.ro.HelpSaveAs2:Klik met KIES om het bestand met deze bestandsnaam te bewaren.|MWanneer het veld geen volledig pad toont, dan moet het symbool naar de gewenste map worden gesleept.
zh_CN.ro.HelpSaveAs2:\S用当前文件名保存文件。|M如果您未设置完整路径，则必须将图标拖到目录中。

en.ro.HelpSaveAs3:\Sclose this \w without saving.
de.ro.HelpSaveAs3:Klicken mit AUSWAHL um nicht zu speichern.
fr.ro.HelpSaveAs3:\Sfermer cette \w sans sauvegarder.
it.ro.HelpSaveAs3:\Schiudi questa finestra senza salvare.
nl.ro.HelpSaveAs3:Klik met KIES om dit venster te sluiten zonder het bestand te bewaren.
zh_CN.ro.HelpSaveAs3:\S关闭此 \w 而不保存。

en.ro.HelpScaleView:Use this \w to change the scale the page is displayed at.
de.ro.HelpScaleView:Mit diesem Dialog kann die Darstellung der Seite vergrößert oder verkleinert werden.
fr.ro.HelpScaleView:Utiliser cette \w pour changer l'échelle d'affichage.
it.ro.HelpScaleView:Usa questa finestra per modificare la scala di visualizzazione della pagina.
nl.ro.HelpScaleView:Gebruik dit venster om de schaal van deze pagina te wijzigen.
zh_CN.ro.HelpScaleView:使用此 \w 以更改页面显示的比例。

en.ro.HelpScaleView1:Enter the scale you wish the page to be displayed at.
de.ro.HelpScaleView1:Gewünschte Skalierung hier eingeben.
fr.ro.HelpScaleView1:Saisissez l'échelle à laquelle vous voulez afficher cette page.
it.ro.HelpScaleView1:Inserisci la scala di visualizzazione preferita.
nl.ro.HelpScaleView1:Voer hier de gewenste schaal in waarop deze pagina getoond moet worden.
zh_CN.ro.HelpScaleView1:输入您希望显示的页面比例。

en.ro.HelpScaleView2:\Sreduce the scale, 10% at a time.
de.ro.HelpScaleView2:Klicken mit AUSWAHL um die Skalierung um 10% zu verringern.
fr.ro.HelpScaleView2:\Sréduire l'échelle, par pas de 10%.
it.ro.HelpScaleView2:\Sdecrementa la scala di un 10% alla volta.
nl.ro.HelpScaleView2:Klik met KIES om de schaal met 10% per keer te verkleinen.
zh_CN.ro.HelpScaleView2:\S缩小比例, 每次减少 10%。

en.ro.HelpScaleView3:\Sincrease the scale, 10% at a time.
de.ro.HelpScaleView3:Klicken mit AUSWAHL um die Skalierung um 10% zu erhöhen.
fr.ro.HelpScaleView3:\Saugmenter l'échelle, par pas de 10%.
it.ro.HelpScaleView3:\Sincrementa la scala di un 10% alla volta.
nl.ro.HelpScaleView3:Klik met KIES om de schaal met 10% per keer te vergroten.
zh_CN.ro.HelpScaleView3:\S放大比例, 每次增加 10%。

en.ro.HelpScaleView5:Choose whether all frames will also be scaled.
de.ro.HelpScaleView5:Choose whether all frames will also be scaled.
fr.ro.HelpScaleView5:Choose whether all frames will also be scaled.
it.ro.HelpScaleView5:Scegli se scalare anche tutti i frame.
nl.ro.HelpScaleView5:Selecteer de optie optie om ook de bijbehorende frames mee te schalen.
zh_CN.ro.HelpScaleView5:选择是否也缩放所有帧。

en.ro.HelpScaleView7:\Scancel changes.|MThe current scale will not be changed.
de.ro.HelpScaleView7:Klicken mit AUSWAHL um die Skalierung nicht durchzuführen.|MDas Dialogfenster wird geschlossen.|MDie Darstellung der Seite wird unverändert beibehalten.
fr.ro.HelpScaleView7:\Sannuler les changements.|ML'échelle en cours ne sera pas modifiée.
it.ro.HelpScaleView7:\Sannulla tutte le modifiche.|MLa scala corrente non verrà modificata.
nl.ro.HelpScaleView7:Klik met KIES om dit venster te sluiten zonder dat de gemaakte wijzigingen worden ingesteld.|MDeze schaal wordt niet gewijzigd.
zh_CN.ro.HelpScaleView7:\S撤销更改。|M不会更改当前比例。

en.ro.HelpScaleView8:\Schange the view to the scale you have chosen.
de.ro.HelpScaleView8:Klicken mit AUSWAHL um die Seite skaliert darzustellen.|MDie Seite wird in der gewählten Vergrößerung angezeigt.
fr.ro.HelpScaleView8:\Svalider le changement d'échelle.
it.ro.HelpScaleView8:\Smodifica la visualizzazione della scala prescelta.
nl.ro.HelpScaleView8:Klik met KIES om de gekozen schaal in te stellen op deze weergave en het venster sluiten.
zh_CN.ro.HelpScaleView8:\S将视图更改到您选定的比例。

en.ro.HelpSearch:Use this \w to search for text within the page.
de.ro.HelpSearch:Dialogfenster zum Suchen von Text innerhalb der dargestellten Seite.
fr.ro.HelpSearch:Utiliser cette fenêtre pour faire une recherche textuelle sur cette page.
it.ro.HelpSearch:Usa questa finestra per cercare un testo nella pagina.
nl.ro.HelpSearch:Gebruik dit venster om te zoeken naar tekst in de pagina.
zh_CN.ro.HelpSearch:使用 \w 搜索页面内的文本。

en.ro.HelpSearch0:Enter the search text. # matches any single character, * matches 0 or more characters.
de.ro.HelpSearch0:Suchtext hier eingeben. # steht für exakt ein beliebiges Zeichen. * steht für 0 oder mehrere Zeichen.
fr.ro.HelpSearch0:Entrer la chaîne de recherche. # remplace n'importe quel caractère, * correspond à 0 ou plus caractères.
it.ro.HelpSearch0:Inserisci un testo da cercare. # corrispondenza di ogni singolo carattere, * corrispondenza di 0 o più caratteri.
nl.ro.HelpSearch0:Voer in dit veld de zoekreeks in. # staat voor 1 willekeurig letterteken, * staat voor 0 of meerdere lettertekens.
zh_CN.ro.HelpSearch0:输入搜索文字。＃ 匹配任何单个字符，* 匹配 0 个或多个字符。

en.ro.HelpSearch1:Choose whether the search should regard upper and lower case characters as different.
de.ro.HelpSearch1:Wählt ob nach Groß- und Kleinschreibung unterschieden werden soll.
fr.ro.HelpSearch1:Choisir si la recherche accorde de l'importance à la casse (minuscules/MAJUSCULES).
it.ro.HelpSearch1:Scegli se la ricerca deve considerare i caratteri maiuscoli e minuscoli come diversi.
nl.ro.HelpSearch1:Kies of een zoekopdracht rekening moet houden met hoofd- en kleine letters.
zh_CN.ro.HelpSearch1:选择搜索是否应区分大写和小写字母。

en.ro.HelpSearch2:\Smove to the next match.
de.ro.HelpSearch2:Klicken mit AUSWAHL findet den nächsten Treffer.
fr.ro.HelpSearch2:\Schercher l'occurence suivante.
it.ro.HelpSearch2:\Spassa alla prossima occorrenza
nl.ro.HelpSearch2:Klik met KIES om naar de volgende gevonden zoekreeks te gaan.
zh_CN.ro.HelpSearch2:\S移动到下一个匹配位置。

en.ro.HelpSearch3:\Smove to the previous match.
de.ro.HelpSearch3:Klicken mit AUSWAHL sucht rückwärts im Text.
fr.ro.HelpSearch3:\Schercher l'occurence précédente.
it.ro.HelpSearch3:\Spassa alla precedente occorrenza
nl.ro.HelpSearch3:Klik met KIES om naar de vorige gevonden zoekreeks te gaan.
zh_CN.ro.HelpSearch3:\S移动到上一个匹配位置。

en.ro.HelpSearch4:\Sstop searching and close this \w.
de.ro.HelpSearch4:Klicken mit AUSWAHL bricht die Suche ab und schließt das Fenster.
fr.ro.HelpSearch4:\Sarrêter la recherche et fermer cette fenêtre.
it.ro.HelpSearch4:\Sinterrompi la ricerca e chiudi \w.
nl.ro.HelpSearch4:Klik met KIES om het zoeken te stoppen en dit venster te sluiten.
zh_CN.ro.HelpSearch4:\S停止搜索并关闭当前的 \w。

en.ro.HelpHotFolder:Use this \w to set the directory name.
de.ro.HelpHotFolder:Dieses Fenster verwenden, um den Verzeichnis-Namen festzulegen.
fr.ro.HelpHotFolder:Utiliser cette \w pour définir le nom de répertoire.
it.ro.HelpHotFolder:Usa questa finestra per impostare il nome della directory.
nl.ro.HelpHotFolder:Gebruik dit venster om de mapnaam in te voeren.
zh_CN.ro.HelpHotFolder:使用此 \w 来设置目录名。

en.ro.HelpHotEntry:Use this \w to set the entry details.
de.ro.HelpHotEntry:Dieses Fenster verwenden, um die Details des Eintrages festzulegen.
fr.ro.HelpHotEntry:Utiliser cette \w pour définir les détails de cette entrée.
it.ro.HelpHotEntry:Usa questa finestra per impostare i dettagli dell'immissione.
nl.ro.HelpHotEntry:Gebruik dit om details van dit item in te voeren.
zh_CN.ro.HelpHotEntry:使用此 \w 来设置条目详细信息。

en.ro.HelpHotlist:\Thotlist management window.
de.ro.HelpHotlist:Das ist das Hotlist Fenster.
fr.ro.HelpHotlist:\Tla fenêtre de gestion des favoris.
it.ro.HelpHotlist:\Tfinestra di gestione dei segnalibri.
nl.ro.HelpHotlist:Dit venster toont de favorietenlijst.
zh_CN.ro.HelpHotlist:\T常用列表管理窗口。

en.ro.HelpHotlist0:\Sopen this directory.
de.ro.HelpHotlist0:Klicken mit AUSWAHL öffnet das Verzeichnis.
fr.ro.HelpHotlist0:\Souvrir ce répertoire.
it.ro.HelpHotlist0:\Sapri questa directory.
nl.ro.HelpHotlist0:Klik met KIES om deze map te openen en alle bijbehorende items uit te klappen.
zh_CN.ro.HelpHotlist0:\S打开此目录。

en.ro.HelpHotlist1:\Sclose this directory.
de.ro.HelpHotlist1:Klicken mit AUSWAHL schließt das Verzeichnis.
fr.ro.HelpHotlist1:\Sfermer ce répertoire.
it.ro.HelpHotlist1:\Schiudi questa directory.
nl.ro.HelpHotlist1:Klik met KIES om deze map te sluiten en de bijbehorende items in te klappen.
zh_CN.ro.HelpHotlist1:\S关闭此目录。

en.ro.HelpHotlist2:\Sshow the entry details.
de.ro.HelpHotlist2:Klicken mit AUSWAHL zeigt die Zusatzinformationen zu diesem Eintrag.
fr.ro.HelpHotlist2:\Smontrer les détails de cette entrée.
it.ro.HelpHotlist2:\Smostra dettagli di questo elemento
nl.ro.HelpHotlist2:Klik met KIES om de details van dit item te tonen.
zh_CN.ro.HelpHotlist2:\S显示条目详细信息。

en.ro.HelpHotlist3:\Shide the entry details.
de.ro.HelpHotlist3:Klicken mit AUSWAHL schließt die Zusatzanzeige.
fr.ro.HelpHotlist3:\Scacher les détails de cette entrée.
it.ro.HelpHotlist3:\Snascondi dettagli di questo elemento.
nl.ro.HelpHotlist3:Klik met KIES om de details van dit item te verbergen.
zh_CN.ro.HelpHotlist3:\S隐藏条目详细信息。

en.ro.HelpHotlist4:\Sselect this directory.|MDouble-click \s to open this directory.
de.ro.HelpHotlist4:Klicken mit AUSWAHL markiert dieses Verzeichnis.|MDoppelklicken um das Verzeichnis zu öffnen.
fr.ro.HelpHotlist4:\Ssélectionner ce répertoire.|MDouble-cliquer \s pour ouvrir ce répertoire.
it.ro.HelpHotlist4:\Sseleziona questa directory.|MFai doppio-click \s per aprire questa directory.
nl.ro.HelpHotlist4:Klik met KIES om deze map te selecteren.|MDubbelklik met KIES om deze map te openen en alle bijbehorende items uit te klappen.
zh_CN.ro.HelpHotlist4:\S选择此目录。|M双击 \s 来打开此目录。

en.ro.HelpHotlist5:\Sselect this entry.|MDouble-click \s to launch this URL.
de.ro.HelpHotlist5:Klicken mit AUSWAHL markiert diesen Eintrag.|MDoppelklicken öffnet diesen Eintrag in einem neuen Browserfenster.
fr.ro.HelpHotlist5:\Ssélectionner cette entrée.|MDouble-cliquer \s pour lancer cette URL.
it.ro.HelpHotlist5:\Sseleziona questo elemento.|MFai doppio-click \s per avviare questo URL.
nl.ro.HelpHotlist5:Klik met KIES om dit item te selecteren.|MDubbelklik met om de inhoud van dit adres in een nieuw browservenster te openen.
zh_CN.ro.HelpHotlist5:\S选择此条目。|M双击 \s 来启动此地址。

en.ro.HelpHotlist6:Release the mouse buttons to complete your selection.
de.ro.HelpHotlist6:Maustasten loslassen, um die Auswahl abzuschließen.
fr.ro.HelpHotlist6:Lâcher les boutons de souris pour terminer votre sélection.
it.ro.HelpHotlist6:Rilascia il pulsante dei mouse per completare la selezione.
nl.ro.HelpHotlist6:Laat de muisknop(pen) los om de selectie af te ronden.
zh_CN.ro.HelpHotlist6:松开鼠标键以完成选择。

en.ro.HelpHotlist7:Release the mouse buttons to move the selection.
de.ro.HelpHotlist7:Maustasten loslassen, um das Verschieben auszuführen.
fr.ro.HelpHotlist7:Lâcher les boutons de souris pour déplacer votre sélection.
it.ro.HelpHotlist7:Rilascia il pulsante del mouse per spostare la selezione.
nl.ro.HelpHotlist7:Laat de muisknop(pen) los om de selectie te kunnen verplaatsen.
zh_CN.ro.HelpHotlist7:松开鼠标键以改变选择。

en.ro.HelpHotToolbar0:\Tdelete button.|M\Sdelete the current selection.
de.ro.HelpHotToolbar0:Löscht die markierten Einträge und Verzeichnisse.
fr.ro.HelpHotToolbar0:\Tle bouton Supprimer.|M\Ssupprimer la sélection courante.
it.ro.HelpHotToolbar0:\Tpulsante cancella.|M\Scancella la selezione corrente.
nl.ro.HelpHotToolbar0:Dit is de Verwijder-knop.|MKlik met KIES om deze selectie te verwijderen.
zh_CN.ro.HelpHotToolbar0:\T删除键。|M\S删除当前选项。

en.ro.HelpHotToolbar1:\Texpand entries button.|M\Sexpand all addresses in the hotlist.|M\Acollapse all addresses in the hotlist.|MExpanded addresses show additional details, such as a visit counter.
de.ro.HelpHotToolbar1:Expandiert Einträge.|MKlicken mit AUSWAHL expandiert alle / alle markierten Einträge.|MKlicken mit SPEZIAL faltet alle / alle markierten Einträge zusammen.|MBei expandierten Einträgen werden zusätzliche Informationen angezeigt.
fr.ro.HelpHotToolbar1:\Tle bouton de déploiement des entrées.|M\Sdéployer toutes les entrées ou seulement celle de la sélection courante.|M\ARegrouper toutes les entrées ou seulement celles de la sélection courante.|MLes entrées déployées affichent des infos supplémentaires, comme un compteur de visite.
it.ro.HelpHotToolbar1:\Tpulsante espandi voci.|M\Sespande tutti gli indirizzi dei segnalibri.|M\Araggruppa tutti gli indirizzi nei segnalibri.|MEspandi gli indirizzi mostrando dettagli addizionali quali ad esempio il numero delle visite.
nl.ro.HelpHotToolbar1:Dit is de Detail-knop.|MKlik met KIES om alle favorieten uit te klappen.|MKlik met PASAAN om alle favorieten in te klappen.|MUitgeklapte favorieten tonen aanvullende details, zoals een bezoekteller.
zh_CN.ro.HelpHotToolbar1:\T展开条目键。|M\S展开常用列表中的所有网址。|M\A折叠常用列表中的所有网址。|M展开的网址显示其他详细信息，如访问计数器。

en.ro.HelpHotToolbar2:\Topen directories button.|M\Sopen all directories in the hotlist.|M\Aclose all directories in the hotlist.
de.ro.HelpHotToolbar2:Öffnet Verzeichnisse.|MKlicken mit AUSWAHL öffnet alle / alle markierten Verzeichnisse.|MKlicken mit SPEZIAL schließt alle / alle markierten Verzeichnisse.
fr.ro.HelpHotToolbar2:\Tle bouton d'ouverture de répertoires.|M\Souvrir tous les répertoires ou seulement ceux de la sélection courante.|M\Afermer tous les répertoires ou seulement ceux de la sélection courante.
it.ro.HelpHotToolbar2:\Tpulsante apri directory.|M\Sapri tutte le directory dei segnalibri.|M\Achiudi tutte le directory dei segnalibri.
nl.ro.HelpHotToolbar2:Dit is de Open map-knop.|MKlik met KIES om alle mappen in de favorietenlijst te openen.|MKlik met PASAAN om alle mappen in de favorietenlijst te sluiten.
zh_CN.ro.HelpHotToolbar2:\T打开目录键。|M\S打开常用列表中的所有目录。|M\A关闭常用列表中的所有目录。

en.ro.HelpHotToolbar3:\Tlaunch button.|M\Slaunch the current selection.
de.ro.HelpHotToolbar3:Lädt alle markierten Einträge in jeweils ein neues Browserfenster.
fr.ro.HelpHotToolbar3:\Tle bouton de lancement.|M\Slancer (ouvrir) la sélection en cours.
it.ro.HelpHotToolbar3:\Tpulsante di avvio.|M\Savvia la selezione corrente.
nl.ro.HelpHotToolbar3:Dit is de Ga naar-knop.|MKlik met KIES om alle pagina's in deze selectie in nieuwe browservensters te openen.
zh_CN.ro.HelpHotToolbar3:\T启动键。|M\S启动当前选项。

en.ro.HelpHotToolbar4:\Tcreate button.|M\Screate a new directory.
de.ro.HelpHotToolbar4:Erzeugt neue Einträge oder Verzeichnisse.|MKlicken mit AUSWAHL erstellt ein neues Verzeichnis.
fr.ro.HelpHotToolbar4:\Tle bouton Créer.|M\Scréer un nouveau répertoire.
it.ro.HelpHotToolbar4:\Tpulsante crea.|M\Screa una nuova directory.
nl.ro.HelpHotToolbar4:Dit is de Nieuwe map-knop.|MKlik met KIES om een nieuwe map aan te maken.
zh_CN.ro.HelpHotToolbar4:\T创建键。|M\S创建新目录。

en.ro.HelpHotlistMenu0:\Rperform an operation on the hotlist.
de.ro.HelpHotlistMenu0:Untermenü Hotlist. Bearbeiten der Hotlist.
fr.ro.HelpHotlistMenu0:\Raccomplir une opération sur les favoris.
it.ro.HelpHotlistMenu0:\Resegui un'operazione nei segnalibri.
nl.ro.HelpHotlistMenu0:Verplaats de muispijl naar rechts om een operatie uit te voeren op de favorietenlijst.
zh_CN.ro.HelpHotlistMenu0:\R在常用列表上执行操作。

en.ro.HelpHotlistMenu0-0:\Rcreate a new item.
de.ro.HelpHotlistMenu0-0:Neues Element in die Hotlist einfügen.
fr.ro.HelpHotlistMenu0-0:\Rcréer un nouvel item.
it.ro.HelpHotlistMenu0-0:\Rcrea un nuovo oggetto.
nl.ro.HelpHotlistMenu0-0:Verplaats de muispijl naar rechts om een nieuwe item aan te maken.
zh_CN.ro.HelpHotlistMenu0-0:\R创建新项。

en.ro.HelpHotlistMenu0-0-0:\Rcreate a new directory.
de.ro.HelpHotlistMenu0-0-0:Neues Verzeichnis anlegen.
fr.ro.HelpHotlistMenu0-0-0:\Rcréer un nouveau répertoire.
it.ro.HelpHotlistMenu0-0-0:\Rcrea una nuova directory.
nl.ro.HelpHotlistMenu0-0-0:Klik met KIES om een nieuwe map aan te maken.
zh_CN.ro.HelpHotlistMenu0-0-0:\R创建新目录。

en.ro.HelpHotlistMenu0-0-1:\Rcreate a new address.
de.ro.HelpHotlistMenu0-0-1:Neuen Eintrag erstellen.
fr.ro.HelpHotlistMenu0-0-1:\Rcréer une nouvelle adresse.
it.ro.HelpHotlistMenu0-0-1:\Rcrea un nuovo indirizzo.
nl.ro.HelpHotlistMenu0-0-1:Klik met KIES om een nieuwe favoriete locatie aan te maken.
zh_CN.ro.HelpHotlistMenu0-0-1:\R创建新网址。

en.ro.HelpHotlistMenu0-1:\Rexport the hotlist as an HTML file.
de.ro.HelpHotlistMenu0-1:Die gesamte Hotlist als HTML Datei speichern.
fr.ro.HelpHotlistMenu0-1:\Rexporter les favoris en fichier HTML.
it.ro.HelpHotlistMenu0-1:\Resporta i segnalibri come file HTML.
nl.ro.HelpHotlistMenu0-1:Verplaats de muispijl naar rechts om de favorietenlijst te exporteren als een HTML-bestand.
zh_CN.ro.HelpHotlistMenu0-1:\R将常用列表导出为 HTML 文件。

en.ro.HelpHotlistMenu0-2:\Rexpand items within the hotlist.
de.ro.HelpHotlistMenu0-2:Öffnen von Verzeichnissen und Anzeigen von Zusatzinformationen.
fr.ro.HelpHotlistMenu0-2:\Rdéployer les items dans la liste des favoris.
it.ro.HelpHotlistMenu0-2:\Respandi gli elementi all'interno dei segnalibri.
nl.ro.HelpHotlistMenu0-2:Verplaats de muispijl naar rechts om bepaalde items in de favorietenlijst uit te klappen.
zh_CN.ro.HelpHotlistMenu0-2:\R展开常用列表中的项。

en.ro.HelpHotlistMenu0-2-0:\Sopen all directories and show all entry details.
de.ro.HelpHotlistMenu0-2-0:Öffnet alle Verzeichnisse und zeigt zu Einträgen die Zusatzinformationen an.
fr.ro.HelpHotlistMenu0-2-0:\Souvrir tous les répertoires et afficher tous les détails connus sur les entrées.
it.ro.HelpHotlistMenu0-2-0:\Sapri tutte le directory e mostra in dettaglio tutte le immissioni.
nl.ro.HelpHotlistMenu0-2-0:Klik met KIES om alle mappen te openen en alle details van de favorieten te tonen.
zh_CN.ro.HelpHotlistMenu0-2-0:\S打开所有目录并显示所有条目详细信息。

en.ro.HelpHotlistMenu0-2-1:\Sopen all directories.
de.ro.HelpHotlistMenu0-2-1:Öffnet alle Verzeichnisse.
fr.ro.HelpHotlistMenu0-2-1:\Souvrir tous les répertoires.
it.ro.HelpHotlistMenu0-2-1:\Sapri tutte le directory.
nl.ro.HelpHotlistMenu0-2-1:Klik met KIES om alle mappen te openen en de bijbehorende items uit te klappen.
zh_CN.ro.HelpHotlistMenu0-2-1:\S打开所有目录。

en.ro.HelpHotlistMenu0-2-2:\Sshow all entry details.
de.ro.HelpHotlistMenu0-2-2:Zeigt die Zusatzinformationen zu den Einträgen an.
fr.ro.HelpHotlistMenu0-2-2:\Smontrer tous les détails sur les entrées.
it.ro.HelpHotlistMenu0-2-2:\Smostra tutti i dettagli dell'elemento.
nl.ro.HelpHotlistMenu0-2-2:Klik met KIES om alle details van de favorieten te tonen.
zh_CN.ro.HelpHotlistMenu0-2-2:\S显示全部条目详细信息。

en.ro.HelpHotlistMenu0-3:\Rcollapse items within the hotlist.
de.ro.HelpHotlistMenu0-3:Schließen von Verzeichnissen und Ausblenden der Zusatzinformationen.
fr.ro.HelpHotlistMenu0-3:\Rregrouper les items dans la liste des favoris.
it.ro.HelpHotlistMenu0-3:\Rraggruppa gli elementi all'interno dei segnalibri.
nl.ro.HelpHotlistMenu0-3:Verplaats de muispijl naar rechts om bepaalde items in de favorietenlijst in te klappen.
zh_CN.ro.HelpHotlistMenu0-3:\R折叠常用列表中的项目。

en.ro.HelpHotlistMenu0-3-0:\Sclose all directories and hide all entry details.
de.ro.HelpHotlistMenu0-3-0:Schließt alle Verzeichnisse und versteckt die Zusatzinformationen bei Einträgen.
fr.ro.HelpHotlistMenu0-3-0:\Sfermer tous les répertoires et cacher les détails sur les entrées.
it.ro.HelpHotlistMenu0-3-0:\Schiudi tutte le directory e nascondi tutti i dettagli delle immissioni.
nl.ro.HelpHotlistMenu0-3-0:Klik met KIES om alle mappen te sluiten en alle details in de favorietenlijst te verbergen.
zh_CN.ro.HelpHotlistMenu0-3-0:\S关闭所有目录并隐藏所有条目详细信息。

en.ro.HelpHotlistMenu0-3-1:\Sclose all directories.
de.ro.HelpHotlistMenu0-3-1:Schließt alle Verzeichnisse.
fr.ro.HelpHotlistMenu0-3-1:\Sfermer tous les répertoires.
it.ro.HelpHotlistMenu0-3-1:\Schiudi tutte le directory.
nl.ro.HelpHotlistMenu0-3-1:Klik met KIES om alle mappen te sluiten en de bijbehorende items in te klappen.
zh_CN.ro.HelpHotlistMenu0-3-1:\S关闭所有目录。

en.ro.HelpHotlistMenu0-3-2:\Shide all entry details.
de.ro.HelpHotlistMenu0-3-2:Versteckt die Zusatzinformationen der Einträge.
fr.ro.HelpHotlistMenu0-3-2:\Scacher tous les détails sur les entrées.
it.ro.HelpHotlistMenu0-3-2:\Snascondi tutti i dettagli dell'elemento.
nl.ro.HelpHotlistMenu0-3-2:Klik met KIES om alle details in de favorietenlijst te verbergen.
zh_CN.ro.HelpHotlistMenu0-3-2:\S隐藏所有条目详细信息。

en.ro.HelpHotlistMenu0-4:\Rcontrol the display of NetSurf's toolbars.
de.ro.HelpHotlistMenu0-4:Knopfleisteneinstellungen vornehmen.
fr.ro.HelpHotlistMenu0-4:\Rcontroler l'affichage des barres d'outils de Netsurf.
it.ro.HelpHotlistMenu0-4:\Rcontrolla la visualizzazione delle barre strumenti di NetSurf.
nl.ro.HelpHotlistMenu0-4:Verplaats de muispijl naar rechts om de gereedschapbalken aan te passen.
zh_CN.ro.HelpHotlistMenu0-4:\R控制显示 NetSurf 工具栏。

en.ro.HelpHotlistMenu0-4-0:\Stoggle the display of the toolbar buttons.
de.ro.HelpHotlistMenu0-4-0:Anklicken um die Knopfleiste ein- bzw. auszuschalten.
fr.ro.HelpHotlistMenu0-4-0:\Sbasculer l'affichage des boutons de la barre d'outils.
it.ro.HelpHotlistMenu0-4-0:\Salterna la visualizzazione dei pulsanti della barra strumenti.
nl.ro.HelpHotlistMenu0-4-0:Klik met KIES om het tonen van de knoppen van de gereedschapbalk aan of uit te zetten.
zh_CN.ro.HelpHotlistMenu0-4-0:\S切换显示工具栏按钮。

en.ro.HelpHotlistMenu0-4-1:\Stoggle toolbar edit mode.
de.ro.HelpHotlistMenu0-4-1:Anklicken zum Bearbeiten der Knopfleiste.
fr.ro.HelpHotlistMenu0-4-1:\Sbasculer le mode d'édition de barre d'outils.
it.ro.HelpHotlistMenu0-4-1:\Salterna la modalità di modifica della barra strumenti.
nl.ro.HelpHotlistMenu0-4-1:Klik met KIES om de aanpasmodus van de gereedschapbalk in of uit te schakelen. Wanneer ingeschakelt, verschijnt er een balk onder de gereedschapbalk met extra knoppen die van en naar deze balk gesleept kunnen worden om deze aan te passen.
zh_CN.ro.HelpHotlistMenu0-4-1:\S切换工具栏编辑模式。

en.ro.HelpHotlistMenu1:\Roperate on the current selection.
de.ro.HelpHotlistMenu1:Untermenü Auswahl. Bearbeiten der markierten Hotlist Elemente.
fr.ro.HelpHotlistMenu1:\Ragir sur la sélection en cours.
it.ro.HelpHotlistMenu1:\Ropera nella selezione corrente.
nl.ro.HelpHotlistMenu1:Verplaats de muispijl naar rechts om een operatie op deze selectie uit te voeren.
zh_CN.ro.HelpHotlistMenu1:\R对当前选择执行操作。

en.ro.HelpHotlistMenu1-0:\Redit the current item.
de.ro.HelpHotlistMenu1-0:Ändern des markierten Elementes in der Hotlist.
fr.ro.HelpHotlistMenu1-0:\Rééditer l'item en cours.
it.ro.HelpHotlistMenu1-0:\Rmodifica l'oggetto corrente.
nl.ro.HelpHotlistMenu1-0:Klik met KIES om de naam van dit item te wijzigen
zh_CN.ro.HelpHotlistMenu1-0:\R编辑当前项。

en.ro.HelpHotlistMenu1-1:\Slaunch the current selection.
de.ro.HelpHotlistMenu1-1:Öffnet markierte Einträge in je einem neuen Browserfenster.
fr.ro.HelpHotlistMenu1-1:\Slancer la sélection courante.
it.ro.HelpHotlistMenu1-1:\Savvia la selezione corrente.
nl.ro.HelpHotlistMenu1-1:Klik met KIES om deze selectie in nieuwe browservenster(s) te openen.
zh_CN.ro.HelpHotlistMenu1-1:\S启动当前选项。

en.ro.HelpHotlistMenu1-2:\Sdelete the current selection from the hotlist.
de.ro.HelpHotlistMenu1-2:Löscht markierte Elemente aus der Hotlist.|MAchtung: Verzeichnisse werden mit allen in ihnen enthaltenen Einträgen gelöscht.
fr.ro.HelpHotlistMenu1-2:\Ssupprimer la sélection courante de la liste des favoris.
it.ro.HelpHotlistMenu1-2:\Scancella dai segnalibri la selezione corrente.
nl.ro.HelpHotlistMenu1-2:Klik met KIES om deze selectie uit de favorietenlijst te verwijderen.
zh_CN.ro.HelpHotlistMenu1-2:\S从常用列表中删除当前选项。

en.ro.HelpHotlistMenu1-3:\Sreset statistics, such as visit count, for selected items.
de.ro.HelpHotlistMenu1-3:Setzt für die markierten Einträge die Statistik, z.B. Anzahl der Seitenbesuche, zurück.
fr.ro.HelpHotlistMenu1-3:\Sremettre à zéro les statistiques, comme le compteur de visite, pour les items sélectionnés.
it.ro.HelpHotlistMenu1-3:\Sresetta le statistiche del contatore delle visite per gli oggetti selezionati.
nl.ro.HelpHotlistMenu1-3:Klik met KIES om de statistische gegevens van de geselecteerde items opnieuw in te stellen. Voorbeeld: de bezoekteller wordt weer op 0 gezet.
zh_CN.ro.HelpHotlistMenu1-3:\S重置所选项的统计信息，如访问计数等。

en.ro.HelpHotlistMenu2:\Sselect all the items in the hotlist.
de.ro.HelpHotlistMenu2:Markiert alle Elemente der Hotlist.
fr.ro.HelpHotlistMenu2:\Ssélectionner tous les items de la liste des favoris.
it.ro.HelpHotlistMenu2:\Sseleziona tutti gli elementi dei segnalibri.
nl.ro.HelpHotlistMenu2:Klik met KIES om alle items in de favorietenlijst te selecteren.
zh_CN.ro.HelpHotlistMenu2:\S选择常用列表中的所有项。

en.ro.HelpHotlistMenu3:\Sdeselect all selected items.
de.ro.HelpHotlistMenu3:Deselektiert alle markierten Elemente.
fr.ro.HelpHotlistMenu3:\Sdésélectionner la sélection courante.
it.ro.HelpHotlistMenu3:\Sdeseleziona tutti gli oggetti selezionati.
nl.ro.HelpHotlistMenu3:Klik met KIES om alle geselecteerde items te deselecteren.
zh_CN.ro.HelpHotlistMenu3:\S取消选择所有选定项。

en.ro.HelpGHistory:\Tglobal history window.
de.ro.HelpGHistory:Das ist das Fenster der globalen History.
fr.ro.HelpGHistory:\Tla fenêtre d'historique global.
it.ro.HelpGHistory:\Tfinestra della cronologia globale.
nl.ro.HelpGHistory:Dit venster toont de browsergeschiedenis.
zh_CN.ro.HelpGHistory:\T全局历史记录窗口。

en.ro.HelpGHistoryToolbar0:\Tdelete button.|M\Sdelete the current selection.
de.ro.HelpGHistoryToolbar0:Entfernt markierte Bereiche.|MAnklicken mit AUSWAHL löscht die vorher markierten Bereiche aus der History.
fr.ro.HelpGHistoryToolbar0:\Tle bouton de suppression.|M\Ssupprimer la sélection en cours.
it.ro.HelpGHistoryToolbar0:\Tpulsante cancella.|M\Scancella la selezione corrente.
nl.ro.HelpGHistoryToolbar0:Dit is de Verwijder-knop.|MKlik met KIES om deze selectie te verwijderen.
zh_CN.ro.HelpGHistoryToolbar0:\T删除键。|M\S删除当前选项。

en.ro.HelpGHistoryToolbar1:\Texpand entries button.|M\Sexpand all entries in the history.|M\Acollapse all entries in the history.|MExpanded entries show additional details, such as a visit counter.
de.ro.HelpGHistoryToolbar1:Expandiert Einträge.|MAnklicken mit AUSWAHL expandiert alle Adressen.|MAnklicken mit SPEZIAL macht die Expansion aller Adressen rückgängig.|MIn expandierten Adressen werden Zusatzinformationen angezeigt.
fr.ro.HelpGHistoryToolbar1:\Tle bouton de déploiement des entrées.|M\Sdéployer toutes les adresses des favoris.|M\Aregrouper toutes les adresses des favoris.|MLes adresses déployées apportent des détails supplémentaires, comme un compteur de visites.
it.ro.HelpGHistoryToolbar1:\Tpulsante espandi voci.|M\Sespandi tutte le voci nella cronologia.|M\Araggruppa tutte le voci nella cronologia.|ML'espansione delle voci mostra dettagli addizionali quali ad esempio il numero delle visite.
nl.ro.HelpGHistoryToolbar1:Dit is de Detail-knop.|MKlik met KIES om alle items in de broswergeschiedenis uit te klappen.|MKlik met PASAAN om alle items in te klappen.|MUitgeklapte items tonen aanvullende details, zoals een bezoekteller.
zh_CN.ro.HelpGHistoryToolbar1:\T展开条目键。|M\S展开历史记录中的所有条目。|M\A折叠历史记录中的所有条目。|M展开的条目显示其他详细信息，如访问计数器。

en.ro.HelpGHistoryToolbar2:\Topen sections button.|M\Sopen all sections in the global history.|M\Aclose all sections in the global history.
de.ro.HelpGHistoryToolbar2:Öffnet Verzeichnisse.|MAnklicken mit AUSWAHL öffnet alle Verzeichnisse.|MAnklicken mit SPEZIAL schließt alle geöffneten Verzeichnisse.
fr.ro.HelpGHistoryToolbar2:\Tle bouton d'ouverture de répertoires.|M\Souvrir tous les répertoires des favoris.|M\Afermer tous les répertoires des favoris.
it.ro.HelpGHistoryToolbar2:\Tpulsante apri sezioni.|M\Sapri tutte le sezioni nella cronologia globale.|M\Achiudi tutte le sezioni nella cronologia globale.
nl.ro.HelpGHistoryToolbar2:Dit is de Open tijdsmappen-knop.|MKlik met KIES om alle tijdsmappen in de browsergeschiedenis te openen.|MKlik met PASAAN om alle tijdsmappen te sluiten.
zh_CN.ro.HelpGHistoryToolbar2:\T打开分区键。|M\S打开全局历史记录中的所有分区。|M\A关闭全局历史记录中的所有分区。

en.ro.HelpGHistoryToolbar3:\Tlaunch button.|M\Slaunch the current selection.
de.ro.HelpGHistoryToolbar3:Lädt Webseiten.|MAnklicken mit AUSWAHL öffnet die markierten Webseiten in je einem neuen Browserfenster.
fr.ro.HelpGHistoryToolbar3:\Tle bouton de lancement.|M\Slancer la sélection en cours.
it.ro.HelpGHistoryToolbar3:\Tpulsante di avvio.|M\Savvia la selezione corrente.
nl.ro.HelpGHistoryToolbar3:Dit is de Ga naar-knop.|MKlik met KIES om alle pagina's in deze selectie in nieuwe browservensters te openen.
zh_CN.ro.HelpGHistoryToolbar3:\T启动键。|M\S启动当前选项。

en.ro.HelpGHistoryMenu0:\Rperform an operation on global history.
de.ro.HelpGHistoryMenu0:Die globale History bearbeiten.
fr.ro.HelpGHistoryMenu0:\Reffectuer une opération sur l'historique global.
it.ro.HelpGHistoryMenu0:\Resegui un'operazione nella cronologia globale.
nl.ro.HelpGHistoryMenu0:Verplaats de muispijl naar rechts om een operatie uit te voeren op de browsergeschiedenis.
zh_CN.ro.HelpGHistoryMenu0:\R对全局历史记录执行操作。

en.ro.HelpGHistoryMenu0-0:\Rexport global history as an HTML file.
de.ro.HelpGHistoryMenu0-0:Speichert die History (global) als HTML Datei.
fr.ro.HelpGHistoryMenu0-0:\Rexporter l'historique global en fichier HTML.
it.ro.HelpGHistoryMenu0-0:\Resporta la cronologia globale come file HTML.
nl.ro.HelpGHistoryMenu0-0:Verplaats de muispijl naar rechts om de browsergeschiedenis te exporteren als een HTML-bestand.
zh_CN.ro.HelpGHistoryMenu0-0:\R将全局历史记录导出为 HTML 文件。

en.ro.HelpGHistoryMenu0-1:\Rexpand items within global history.
de.ro.HelpGHistoryMenu0-1:Mehr Information anzeigen
fr.ro.HelpGHistoryMenu0-1:\Rdéployer les items de l'historique global.
it.ro.HelpGHistoryMenu0-1:\Respandi gli elementi all'interno della cronologia globale.
nl.ro.HelpGHistoryMenu0-1:Verplaats de muispijl naar rechts om bepaalde items in de browsergeschiedenis uit te klappen.
zh_CN.ro.HelpGHistoryMenu0-1:\R展开全局历史记录中的项。

en.ro.HelpGHistoryMenu0-1-0:\Sopen all directories and show all entry details.
de.ro.HelpGHistoryMenu0-1-0:Öffnet alle Verzeichnisse und zeigt die Details der Einträge an.
fr.ro.HelpGHistoryMenu0-1-0:\Souvrir tous les répertoires et donner le détail de toutes les entrées.
it.ro.HelpGHistoryMenu0-1-0:\Sapri tutte le directory e mostra in dettaglio tutte le immissioni.
nl.ro.HelpGHistoryMenu0-1-0:Klik met KIES om alle mappen te openen en alle itemdetails te tonen.
zh_CN.ro.HelpGHistoryMenu0-1-0:\S打开所有目录并显示所有条目详细信息。

en.ro.HelpGHistoryMenu0-1-1:\Sopen all directories.
de.ro.HelpGHistoryMenu0-1-1:Öffnet alle Verzeichnisse.
fr.ro.HelpGHistoryMenu0-1-1:\Souvrir tous les répertoires.
it.ro.HelpGHistoryMenu0-1-1:\Sapri tutte le directory.
nl.ro.HelpGHistoryMenu0-1-1:Klik met KIES om alle mappen te openen en de bijbehorende items uit te klappen.
zh_CN.ro.HelpGHistoryMenu0-1-1:\S打开所有目录。

en.ro.HelpGHistoryMenu0-1-2:\Sshow all entry details.
de.ro.HelpGHistoryMenu0-1-2:Zeigt die Details der sichtbaren Einträge an.
fr.ro.HelpGHistoryMenu0-1-2:\Smontrer le détail de toutes les entrées.
it.ro.HelpGHistoryMenu0-1-2:\Smostra tutte le immissioni in dettaglio.
nl.ro.HelpGHistoryMenu0-1-2:Klik met KIES om alle itemdetails te tonen.
zh_CN.ro.HelpGHistoryMenu0-1-2:\S显示全部条目详细信息。

en.ro.HelpGHistoryMenu0-2:\Rcollapse items within global history.
de.ro.HelpGHistoryMenu0-2:Weniger Information anzeigen
fr.ro.HelpGHistoryMenu0-2:\Rregrouper les items de l'historique global.
it.ro.HelpGHistoryMenu0-2:\Rraggruppa gli elementi all'interno della cronologia globale.
nl.ro.HelpGHistoryMenu0-2:Verplaats de muispijl naar rechts om bepaalde items in de browsergeschiedenis in te klappen.
zh_CN.ro.HelpGHistoryMenu0-2:\R折叠全局历史记录中的项。

en.ro.HelpGHistoryMenu0-2-0:\Sclose all directories and hide all entry details.
de.ro.HelpGHistoryMenu0-2-0:Schließt alle Verzeichnisse und versteckt die Details der Einträge.
fr.ro.HelpGHistoryMenu0-2-0:\Sfermer tous les répertoires et cacher le détail de toutes les entrées.
it.ro.HelpGHistoryMenu0-2-0:\Schiudi tutte le directory e nascondi i dettagli delle immissioni.
nl.ro.HelpGHistoryMenu0-2-0:Klik met KIES om alle mappen te sluiten en alle itemdetails te verbergen.
zh_CN.ro.HelpGHistoryMenu0-2-0:\S关闭所有目录并隐藏所有条目详细信息。

en.ro.HelpGHistoryMenu0-2-1:\Sclose all directories.
de.ro.HelpGHistoryMenu0-2-1:Schließt alle Verzeichnisse.
fr.ro.HelpGHistoryMenu0-2-1:\Sfermer tous les répertoires.
it.ro.HelpGHistoryMenu0-2-1:\Schiudi tutte le directory.
nl.ro.HelpGHistoryMenu0-2-1:Klik met KIES om alle mappen te sluiten en de bijbehorende items in te klappen.
zh_CN.ro.HelpGHistoryMenu0-2-1:\S关闭所有目录。

en.ro.HelpGHistoryMenu0-2-2:\Shide all entry details.
de.ro.HelpGHistoryMenu0-2-2:Versteckt die Detailanzeige der Einträge.
fr.ro.HelpGHistoryMenu0-2-2:\Scacher le détail de toutes les entrées.
it.ro.HelpGHistoryMenu0-2-2:\Snascondi tutti i dettagli dell'immissione.
nl.ro.HelpGHistoryMenu0-2-2:Klik met KIES om alle itemdetails te verbergen.
zh_CN.ro.HelpGHistoryMenu0-2-2:\S隐藏所有条目详细信息。

en.ro.HelpGHistoryMenu0-3:\Rcontrol the display of NetSurf's toolbars.
de.ro.HelpGHistoryMenu0-3:Die Iconleiste der globalen History verändern.
fr.ro.HelpGHistoryMenu0-3:\Rcontroler l'affichage des barre d'outils de NetSurf.
it.ro.HelpGHistoryMenu0-3:\Rcontrolla la visualizzazione delle barre strumenti di NetSurf.
nl.ro.HelpGHistoryMenu0-3:Verplaats de muispijl naar rechts om de gereedschapbalken aan te passen.
zh_CN.ro.HelpGHistoryMenu0-3:\R控制显示 NetSurf 工具栏。

en.ro.HelpGHistoryMenu0-3-0:\Stoggle the display of the toolbar buttons.
de.ro.HelpGHistoryMenu0-3-0:Iconleiste an- oder abschalten.
fr.ro.HelpGHistoryMenu0-3-0:\Sbasculer l'affichage des boutons de la barre d'outils.
it.ro.HelpGHistoryMenu0-3-0:\Salterna la visualizzazione dei pulsanti della barra strumenti.
nl.ro.HelpGHistoryMenu0-3-0:Klik met KIES om het tonen van de knoppen op de gereedschapbalk aan of uit te zetten.
zh_CN.ro.HelpGHistoryMenu0-3-0:\S切换显示工具栏按钮。

en.ro.HelpGHistoryMenu0-3-1:\Stoggle toolbar edit mode.
de.ro.HelpGHistoryMenu0-3-1:Iconleiste bearbeiten.
fr.ro.HelpGHistoryMenu0-3-1:\Sbasculer le mode d'édition de la barre d'outils.
it.ro.HelpGHistoryMenu0-3-1:\Salterna la modalità di modifica della barra strumenti.
nl.ro.HelpGHistoryMenu0-3-1:Klik met KIES om de aanpasmodus van de gereedschapbalk in of uit te schakelen. Wanneer ingeschakelt, verschijnt er een balk onder de gereedschapbalk met extra knoppen die van en naar deze balk gesleept kunnen worden om deze aan te passen.
zh_CN.ro.HelpGHistoryMenu0-3-1:\S切换工具栏编辑模式。

en.ro.HelpGHistoryMenu1:\Roperate on the current selection.
de.ro.HelpGHistoryMenu1:Die aktuelle Auswahl bearbeiten.
fr.ro.HelpGHistoryMenu1:\Reffectuer une opération sur la sélection courante.
it.ro.HelpGHistoryMenu1:\Ropera nella selezione corrente.
nl.ro.HelpGHistoryMenu1:Verplaats de muispijl naar rechts om een operatie op deze selectie uit te voeren.
zh_CN.ro.HelpGHistoryMenu1:\R对当前选择执行操作。

en.ro.HelpGHistoryMenu1-0:\Slaunch the current selection.
de.ro.HelpGHistoryMenu1-0:Lädt Webseiten.|MAnklicken mit AUSWAHL öffnet die markierten Webseiten in je einem neuen Browserfenster.
fr.ro.HelpGHistoryMenu1-0:\Slancer la sélection courante.
it.ro.HelpGHistoryMenu1-0:\Savvia la selezione corrente.
nl.ro.HelpGHistoryMenu1-0:Klik met KIES om deze selectie in nieuwe browservenster(s) te openen.
zh_CN.ro.HelpGHistoryMenu1-0:\S启动当前选项。

en.ro.HelpGHistoryMenu1-1:\Sdelete the current selection from global history.
de.ro.HelpGHistoryMenu1-1:Entfernt markierte Bereiche.|MAnklicken mit AUSWAHL löscht die vorher markierten Bereiche aus der History.
fr.ro.HelpGHistoryMenu1-1:\Ssupprimer la sélection courante de l'historique global.
it.ro.HelpGHistoryMenu1-1:\Scancella la selezione corrente dalla cronologia globale.
nl.ro.HelpGHistoryMenu1-1:Klik met KIES om deze selectie uit de browsergeschiedenis te verwijderen.
zh_CN.ro.HelpGHistoryMenu1-1:\S从全局历史记录中删除当前选项。

en.ro.HelpGHistoryMenu1-2:\Sreset statistics, such as visit count, for selected items.
de.ro.HelpGHistoryMenu1-2:Setzt die Besuchsstatistik der markierten Einträge zurück.
fr.ro.HelpGHistoryMenu1-2:\Sremettre à zéro les statistiques, comme le compteur de visites, pour les items sélectionnés.
it.ro.HelpGHistoryMenu1-2:\Sresetta le statistiche del contatore delle visite per gli oggetti selezionati.
nl.ro.HelpGHistoryMenu1-2:Klik met KIES om de statistische gegevens van de geselecteerde items opnieuw in te stellen. Voorbeeld: de bezoekteller wordt weer op 0 gezet.
zh_CN.ro.HelpGHistoryMenu1-2:\S重置所选项的统计信息，如访问计数等。

en.ro.HelpGHistoryMenu2:\Sselect all the items in the history.
de.ro.HelpGHistoryMenu2:Markiert alle Elemente der globalen History.
fr.ro.HelpGHistoryMenu2:\Ssélectionner tous les items des favoris.
it.ro.HelpGHistoryMenu2:\Sseleziona tutti gli oggetti della cronologia.
nl.ro.HelpGHistoryMenu2:Klik met KIES om alle items in de browsergeschiedenis te selecteren.
zh_CN.ro.HelpGHistoryMenu2:\S选择历史记录中的所有项。

en.ro.HelpGHistoryMenu3:\Sdeselect all selected items.
de.ro.HelpGHistoryMenu3:Deselektiert alle markierten Elemente.
fr.ro.HelpGHistoryMenu3:\Sdéselectionner tous les items sélectionnés.
it.ro.HelpGHistoryMenu3:\Sdeseleziona tutti gli oggetti selezionati.
nl.ro.HelpGHistoryMenu3:Klik met KIES om alle geselecteerde items te deselecteren.
zh_CN.ro.HelpGHistoryMenu3:\S取消选择所有选定项。

en.ro.HelpCookies:\TCookie management window.
de.ro.HelpCookies:Das ist das Fenster zur Cookie-Verwaltung.
fr.ro.HelpCookies:\TFenêtre de gestion des cookies.
it.ro.HelpCookies:\TFinestra di gestione Cookie.
nl.ro.HelpCookies:Dit is het cookiebeheervenster.
zh_CN.ro.HelpCookies:\TCookie 管理窗口。

en.ro.HelpCookiesToolbar0:\Tdelete button.|M\Sdelete the current selection.
de.ro.HelpCookiesToolbar0:Dies ist der Löschschalter.|MAnklicken löscht alle markierten Einträge.
fr.ro.HelpCookiesToolbar0:\Tbouton de suppression.|M\Ssupprimer la sélection en cours.
it.ro.HelpCookiesToolbar0:\Tpulsante cancella.|M\Scancella la selezione corrente.
nl.ro.HelpCookiesToolbar0:Dit is de Verwijder-knop.|MKlik met KIES om deze selectie te verwijderen.
zh_CN.ro.HelpCookiesToolbar0:\T删除键。|M\S删除当前选项。

en.ro.HelpCookiesToolbar1:\Texpand cookies button.|M\Sexpand all cookies in the list.|M\Acollapse all cookies in the list.|MExpanded cookies show additional details.
de.ro.HelpCookiesToolbar1:Dies ist der Schalter zum Expandieren der Einträge.|MKlicken mit AUSWAHL expandiert alle Cookies.|MKlicken mit SPEZIAL versteckt die Zusatzinformationen wieder.|MIn expandierten Cookies werden zusätzliche Informationen angezeigt. 
fr.ro.HelpCookiesToolbar1:\Tdéployer le bouton de cookies.|M\Sdéployer tous les cookies de la liste.|M\Aregrouper tous les cookies de la liste.|MDéployer les cookies permet l'affichage d'informations supplémentaires.
it.ro.HelpCookiesToolbar1:\Tpulsante espandi cookie.|M\Sespandi tutti i cookie nella lista.|M\Araggruppa tutti i cookie nella lista.|ML'espansione dei cookie serve a mostrare dettagli addizionali.
nl.ro.HelpCookiesToolbar1:Dit is de Detail-knop.|MKlik met KIES om alle cookies uit te klappen.|MKlik met PASAAN om alle cookies in te klappen.|MUitgeklapte cookies tonen aanvullende details,
zh_CN.ro.HelpCookiesToolbar1:\T展开 Cookies 键。|M\S展开列表中的所有 Cookies。|M\A折叠列表中的所有 Cookies。|M展开的 Cookies 显示其他详细信息。

en.ro.HelpCookiesToolbar2:\Topen directories button.|M\Sopen all directories in the list.|M\Aclose all directories in the list.
de.ro.HelpCookiesToolbar2:Öffnet und schließt Verzeichnisse|MKlicken mit AUSWAHL öffnet alle Verzeichnisse der Liste.|MKlicken mit SPEZIAL schließt alle Verzeichnisse.
fr.ro.HelpCookiesToolbar2:\Touvrir le bouton de répertoires.|M\Souvrir tous les répertoires de la liste.|M\Afermer tous les répertoires de la liste.
it.ro.HelpCookiesToolbar2:\Tpulsante apri directory.|M\Sapri tutte le directory nella lista.|M\Achiudi tutte le directory nella lista.
nl.ro.HelpCookiesToolbar2:Dit is de Open map-knop.|MKlik met KIES om alle mappen in het cookiesbeheervenster te openen.|MKlik met PASAAN om alle mappen in het cookiesbeheervenster te sluiten.
zh_CN.ro.HelpCookiesToolbar2:\T打开目录键。|M\S打开列表中的所有目录。|M\A关闭列表中的所有目录。

en.ro.HelpCookiesMenu0:\Rperform an operation on the cookie list.
de.ro.HelpCookiesMenu0:Die gesamte Liste bearbeiten.
fr.ro.HelpCookiesMenu0:\Raccomplir une opération sur la liste de cookies.
it.ro.HelpCookiesMenu0:\Resegui un'operazione nella lista dei cookie.
nl.ro.HelpCookiesMenu0:Verplaats de muispijl naar rechts om een operatie uit te voeren op de opgeslagen cookies.
zh_CN.ro.HelpCookiesMenu0:\R对 Cookie 列表执行操作。

en.ro.HelpCookiesMenu0-0:\Rexpand items within the cookie list.
de.ro.HelpCookiesMenu0-0:Menü zum Expandieren der Einträge der Liste.
fr.ro.HelpCookiesMenu0-0:\Rdéployer les items dans la liste de cookies.
it.ro.HelpCookiesMenu0-0:\Respandi gli elementi all'interno della lista dei cookie.
nl.ro.HelpCookiesMenu0-0:Verplaats de muispijl naar rechts om bepaalde items in het cookiesbeheervenster uit te klappen.
zh_CN.ro.HelpCookiesMenu0-0:\R展开 Cookie 列表中的项。

en.ro.HelpCookiesMenu0-0-0:\Sopen all directories and show all cookie details.
de.ro.HelpCookiesMenu0-0-0:Klicken mit AUSWAHL öffnet alle Verzeichnisse und zeigt Details zu allen angezeigten Cookies.
fr.ro.HelpCookiesMenu0-0-0:\Souvrir tous les répertoires et montrer le détail de tous les cookies.
it.ro.HelpCookiesMenu0-0-0:\Sapri tutte le directory e mostra in dettaglio tutti i cookie.
nl.ro.HelpCookiesMenu0-0-0:Klik met KIES om alle mappen te openen en alle cookiedetails te tonen.
zh_CN.ro.HelpCookiesMenu0-0-0:\S打开所有目录并显示所有 Cookie 详细信息。

en.ro.HelpCookiesMenu0-0-1:\Sopen all directories.
de.ro.HelpCookiesMenu0-0-1:Klicken mit AUSWAHL öffnet alle Verzeichnisse.
fr.ro.HelpCookiesMenu0-0-1:\Souvrir tous les répertoires.
it.ro.HelpCookiesMenu0-0-1:\Sapri tutte le directory.
nl.ro.HelpCookiesMenu0-0-1:Klik met KIES om alle mappen te openen en de bijbehorende cookies uit te klappen.
zh_CN.ro.HelpCookiesMenu0-0-1:\S打开所有目录。

en.ro.HelpCookiesMenu0-0-2:\Sshow all cookie details.
de.ro.HelpCookiesMenu0-0-2:Klicken mit AUSWAHL zeigt Details zu allen angezeigten Cookies.
fr.ro.HelpCookiesMenu0-0-2:\Smontrer le détail de tous les cookies.
it.ro.HelpCookiesMenu0-0-2:\Smostra in dettaglio tutti i cookie.
nl.ro.HelpCookiesMenu0-0-2:Klik met KIES om alle cookiedetails te tonen.
zh_CN.ro.HelpCookiesMenu0-0-2:\S显示全部 Cookie 详细信息。

en.ro.HelpCookiesMenu0-1:\Rcollapse items within the cookie list.
de.ro.HelpCookiesMenu0-1:Menü zum Schließen der Einträge der Liste.
fr.ro.HelpCookiesMenu0-1:\Rregrouper les items dans la liste de cookies.
it.ro.HelpCookiesMenu0-1:\Rragguppa gli elementi all'interno della lista dei cookie.
nl.ro.HelpCookiesMenu0-1:Verplaats de muispijl naar rechts om bepaalde items in het cookiesbeheervenster in te klappen.
zh_CN.ro.HelpCookiesMenu0-1:\R折叠 Cookie 列表中的项。

en.ro.HelpCookiesMenu0-1-0:\Sclose all directories and hide all cookie details.
de.ro.HelpCookiesMenu0-1-0:Klicken mit AUSWAHL schließt alle Verzeichnisse und versteckt die Cookiedetails.
fr.ro.HelpCookiesMenu0-1-0:\Sfermer tous les répertoires et cacher le détail de tous les cookies.
it.ro.HelpCookiesMenu0-1-0:\Schiudi tutte le directory e nascondi i dettagli di tutti i cookie.
nl.ro.HelpCookiesMenu0-1-0:Klik met KIES om alle mappen te sluiten en alle cookiedetails te verbergen.
zh_CN.ro.HelpCookiesMenu0-1-0:\S关闭所有目录并隐藏所有 Cookie 详细信息。

en.ro.HelpCookiesMenu0-1-1:\Sclose all directories.
de.ro.HelpCookiesMenu0-1-1:Klicken mit AUSWAHL schließt alle Verzeichnisse.
fr.ro.HelpCookiesMenu0-1-1:\Sfermer tous les répertoires.
it.ro.HelpCookiesMenu0-1-1:\Schiudi le directory.
nl.ro.HelpCookiesMenu0-1-1:Klik met KIES om alle mappen te sluiten en de bijbehorende items in te klappen.
zh_CN.ro.HelpCookiesMenu0-1-1:\S关闭所有目录。

en.ro.HelpCookiesMenu0-1-2:\Shide all cookie details.
de.ro.HelpCookiesMenu0-1-2:Klicken mit AUSWAHL versteckt alle Cookiedetails.
fr.ro.HelpCookiesMenu0-1-2:\Scacher le détail de tous les cookies.
it.ro.HelpCookiesMenu0-1-2:\Snascondi i dettagli dei cookie.
nl.ro.HelpCookiesMenu0-1-2:Klik met KIES om alle cookiedetails te verbergen.
zh_CN.ro.HelpCookiesMenu0-1-2:\S隐藏所有 Cookie 详细信息。

en.ro.HelpCookiesMenu0-2:\Rcontrol the display of NetSurf's toolbars.
de.ro.HelpCookiesMenu0-2:Die Iconleiste verändern.
fr.ro.HelpCookiesMenu0-2:\Rcontroler l'affichage des barres d'outils de Netsurf.
it.ro.HelpCookiesMenu0-2:\Rcontrolla la visualizzazione delle barre strumenti di NetSurf.
nl.ro.HelpCookiesMenu0-2:Verplaats de muispijl naar rechts om de gereedschapbalken aan te passen.
zh_CN.ro.HelpCookiesMenu0-2:\R控制显示 NetSurf 工具栏。

en.ro.HelpCookiesMenu0-2-0:\Stoggle the display of the toolbar buttons.
de.ro.HelpCookiesMenu0-2-0:Klicken mit AUSWAHL um die Iconleiste an- oder abzuschalten.
fr.ro.HelpCookiesMenu0-2-0:\Sbasculer l'affichage des boutons de la barre d'outils.
it.ro.HelpCookiesMenu0-2-0:\Salterna la visualizzazione dei pulsanti della barra strumenti.
nl.ro.HelpCookiesMenu0-2-0:Klik met KIES om het tonen van de knoppen op de gereedschapbalk aan of uit te zetten.
zh_CN.ro.HelpCookiesMenu0-2-0:\S切换显示工具栏按钮。

en.ro.HelpCookiesMenu0-2-1:\Stoggle toolbar edit mode.
de.ro.HelpCookiesMenu0-2-1:Klicken mit AUSWAHL um die Iconleiste zu bearbeiten.
fr.ro.HelpCookiesMenu0-2-1:\Sbasculer le mode d'édition de la barre d'outils.
it.ro.HelpCookiesMenu0-2-1:\Salterna la modalità di modifica della barra strumenti.
nl.ro.HelpCookiesMenu0-2-1:Klik met KIES om de aanpasmodus van de gereedschapbalk in of uit te schakelen. Wanneer ingeschakelt, verschijnt er een balk onder de gereedschapbalk met extra knoppen die van en naar deze balk gesleept kunnen worden om deze aan te passen.
zh_CN.ro.HelpCookiesMenu0-2-1:\S切换工具栏编辑模式。

en.ro.HelpCookiesMenu1:\Roperate on the current selection.
de.ro.HelpCookiesMenu1:Die ausgewählten Einträge bearbeiten.
fr.ro.HelpCookiesMenu1:\Rfaire une opération sur la sélection courante.
it.ro.HelpCookiesMenu1:\Ropera nella selezione corrente.
nl.ro.HelpCookiesMenu1:Verplaats de muispijl naar rechts om een operatie op deze selectie uit te voeren.
zh_CN.ro.HelpCookiesMenu1:\R对当前选择执行操作。

en.ro.HelpCookiesMenu1-0:\Sdelete any selected cookies.
de.ro.HelpCookiesMenu1-0:Klicken mit AUSWAHL löscht alle markierten Cookies.
fr.ro.HelpCookiesMenu1-0:\Ssupprimer tous les cookies sélectionnés.
it.ro.HelpCookiesMenu1-0:\Scancella tutti i cookie selezionati.
nl.ro.HelpCookiesMenu1-0:Klik met KIES om deze geselecteerde cookies te verwijderen.
zh_CN.ro.HelpCookiesMenu1-0:\S删除所有选定的 Cookies。

en.ro.HelpCookiesMenu2:\Sselect all the items in the cookie list.
de.ro.HelpCookiesMenu2:Klicken mit AUSWAHL markiert alle Cookies als gewählt.
fr.ro.HelpCookiesMenu2:\Ssélectionner tous les items dans la liste de cookies.
it.ro.HelpCookiesMenu2:\Sseleziona tutti gli oggetti dalla lista dei cookie.
nl.ro.HelpCookiesMenu2:Klik met KIES om alle cookies in het cookiesbeheervenster te selecteren.
zh_CN.ro.HelpCookiesMenu2:\S选择 Cookie 列表中的所有项。

en.ro.HelpCookiesMenu3:\Sdeselect all selected items.
de.ro.HelpCookiesMenu3:Klicken mit AUSWAHL macht alle Markierungen rückgängig.
fr.ro.HelpCookiesMenu3:\Sdéselectionner tous les items.
it.ro.HelpCookiesMenu3:\Sdeseleziona tutti gli oggetti selezionati.
nl.ro.HelpCookiesMenu3:Klik met KIES om alle geselecteerde items te deselecteren.
zh_CN.ro.HelpCookiesMenu3:\S取消选择所有选定项。

en.ro.HelpAppInfo:\TNetSurf information \w.|MSee the about page for the contributor list and credits.
de.ro.HelpAppInfo:Das ist das Info-Fenster zu NetSurf.|MGenauere Angaben zu den Autoren, Grafikern, Übersetzern, genutzten Libraries etc. gibt es bei "Über NetSurf" im Untermenü Hilfe eines Browserfensters.
fr.ro.HelpAppInfo:\Tla \w d'information de NetSurf.|MVoir la page "À propos de" pour une liste des contributeurs et les remerciements.
it.ro.HelpAppInfo:\TInformazioni su NetSurf \w.|MMostra la pagina delle informazioni e la lista dei ringraziamenti.
nl.ro.HelpAppInfo:Dit is het NetSurf-informatievenster.|MOpen de Bijdragen-pagina voor de lijst met degenen die bijdroegen aan het NetSurf-project.
zh_CN.ro.HelpAppInfo:\TNetSurf 信息 \w。|M相关贡献者列表和制作人员名单，请参阅关于页面。


en.ro.HelpConfigure:\Tconfiguration \w for NetSurf
de.ro.HelpConfigure:Dies ist das Konfigurationsfenster von NetSurf.
fr.ro.HelpConfigure:\Tla fenêtre de configuration pour Netsurf
it.ro.HelpConfigure:\Tconfigurazione \w per NetSurf
nl.ro.HelpConfigure:Dit is het NetSurf-instellingenvenster.
zh_CN.ro.HelpConfigure:\T NetSurf 的配置 \w

en.ro.HelpConfigure0:Cache configuration tool
de.ro.HelpConfigure0:Cachespeicher konfigurieren
fr.ro.HelpConfigure0:Outil de configuration de cache
it.ro.HelpConfigure0:Strumento di configurazione della cache
nl.ro.HelpConfigure0:Buffer-instellingen.|MKlik op dit symbool om de instellingen van de buffers aan te passen.
zh_CN.ro.HelpConfigure0:缓存配置工具

en.ro.HelpConfigure1:Connection configuration tool
de.ro.HelpConfigure1:Verbindungen konfigurieren
fr.ro.HelpConfigure1:Outil de configuration de connexion
it.ro.HelpConfigure1:Strumento di configurazione della connessione
nl.ro.HelpConfigure1:Verbinding-instellingen.|MKlik op dit symbool om de instellingen van de verbinding aan te passen.
zh_CN.ro.HelpConfigure1:连接配置工具

en.ro.HelpConfigure2:Content configuration tool
de.ro.HelpConfigure2:Bestimmte Seiteninhalte zulassen oder abschalten
fr.ro.HelpConfigure2:Outil de configuration de contenu
it.ro.HelpConfigure2:Strumento di configurazione dei contenuti
nl.ro.HelpConfigure2:Browsen-instellingen.|MKlik op dit symbool om het gedrag van de browser aan te passen.
zh_CN.ro.HelpConfigure2:内容配置工具

en.ro.HelpConfigure3:Font configuration tool
de.ro.HelpConfigure3:Zeichensätze konfigurieren
fr.ro.HelpConfigure3:Outil de configuration de fontes
it.ro.HelpConfigure3:Strumento di configurazione dei font
nl.ro.HelpConfigure3:Lettertypen-instellingen.|MKlik op dit symbool om de instellingen van de lettertypen aan te passen.
zh_CN.ro.HelpConfigure3:字体配置工具

en.ro.HelpConfigure4:Home page configuration tool
de.ro.HelpConfigure4:Homepage einstellen
fr.ro.HelpConfigure4:Outil de configuration de la page d'accueil
it.ro.HelpConfigure4:Strumento di configurazione della pagina iniziale
nl.ro.HelpConfigure4:Begin-/Startpagina-instellingen.|MKlik op dit symbool om de begin-/startpagin in te stellen.
zh_CN.ro.HelpConfigure4:主页配置工具

en.ro.HelpConfigure5:Image configuration tool
de.ro.HelpConfigure5:Bilderdarstellung konfigurieren
fr.ro.HelpConfigure5:Outil de configuration d'image
it.ro.HelpConfigure5:Strumento di configurazione delle immagini
nl.ro.HelpConfigure5:Afbeeldingen-instellingen.|MKlik op dit symbool om de afhandelinginstellingen van de afbeeldingen aan te passen.
zh_CN.ro.HelpConfigure5:图像配置工具

en.ro.HelpConfigure6:Interface configuration tool
de.ro.HelpConfigure6:Programmverhalten für besondere Situationen einstellen
fr.ro.HelpConfigure6:Outil de configuration d'interface
it.ro.HelpConfigure6:Strumento di configurazione dell'interfaccia
nl.ro.HelpConfigure6:Interface-instellingen.|MKlik op dit symbool om de instellingen van de gebruikersinterface aan te passen.
zh_CN.ro.HelpConfigure6:界面配置工具

en.ro.HelpConfigure7:Language configuration tool
de.ro.HelpConfigure7:Sprachen einstellen
fr.ro.HelpConfigure7:Outil de configuration de langue
it.ro.HelpConfigure7:Strumento di configurazione della lingua
nl.ro.HelpConfigure7:Taal-instellingen.|MKlik op dit symbool om de taalinstellingen aan te passen.
zh_CN.ro.HelpConfigure7:语言配置工具

en.ro.HelpConfigure8:Theme configuration tool
de.ro.HelpConfigure8:Themenauswahl
fr.ro.HelpConfigure8:Outil de configuration de thème
it.ro.HelpConfigure8:Strumento di configurazione dei temi
nl.ro.HelpConfigure8:Thema-instellingen.|MKlik op dit symbool om een weergavethema te kiezen.
zh_CN.ro.HelpConfigure8:主题配置工具

en.ro.HelpConfigure9:Security and Privacy configuration tool
de.ro.HelpConfigure9:Sicherheitseinstellungen und Privatsphäre
fr.ro.HelpConfigure9:Outil de configuration de la sécurité et de la confidentialité
it.ro.HelpConfigure9:Strumento di configurazione della Sicurezza e della Privacy
nl.ro.HelpConfigure9:Veiligheid en Privacy-instellingen|MKlik op dit symbool om de veiligheids- en privacyinstellingen aan te passen.
zh_CN.ro.HelpConfigure9:安全和隐私配置工具

en.ro.HelpCacheConfig:\Tcache configuration \w.
de.ro.HelpCacheConfig:Das ist das Fenster der Cache-Konfiguration.
fr.ro.HelpCacheConfig:\Tla fenêtre de configuration du cache.
it.ro.HelpCacheConfig:\Tconfigurazione della cache \w.
nl.ro.HelpCacheConfig:Diverse bufferinstelligen kunnen in dit venster gewijzigd worden.
zh_CN.ro.HelpCacheConfig:\T缓存配置 \w。

en.ro.HelpCacheConfig3:\Tamount of memory to be used for caching content.
de.ro.HelpCacheConfig3:Speichergröße, die verwendet wird um Inhalte zwischenzuspeichern.
fr.ro.HelpCacheConfig3:\Tla quantité de mémoire à utiliser pour le contenu du cache.
it.ro.HelpCacheConfig3:\Tquantità di memoria da usare per il contenuto della cache.
nl.ro.HelpCacheConfig3:Dit invoerveld toont de hoeveelheid geheugen die wordt gebruikt om de pagina-inhoud te bufferen.
zh_CN.ro.HelpCacheConfig3:\T用于缓存内容的内存量。

en.ro.HelpCacheConfig4:\Sreduce the amount of memory.
de.ro.HelpCacheConfig4:Klicken mit AUSWAHL verringert die Größe des Cachespeichers.
fr.ro.HelpCacheConfig4:\Sréduire la quantité de mémoire.
it.ro.HelpCacheConfig4:\Sriduci la quantità di memoria.
nl.ro.HelpCacheConfig4:Klik met KIES om de geheugenruimte kleiner te maken.
zh_CN.ro.HelpCacheConfig4:\S减少内存量。

en.ro.HelpCacheConfig5:\Sincrease the amount of memory.
de.ro.HelpCacheConfig5:Klicken mit AUSWAHL vergrößert die Größe des Cachespeichers.
fr.ro.HelpCacheConfig5:\Saugmenter la quantité de mémoire.
it.ro.HelpCacheConfig5:\Saumenta la quantità di memoria.
nl.ro.HelpCacheConfig5:Klik met KIES om de geheugenruimte groter te maken.
zh_CN.ro.HelpCacheConfig5:\S增加内存量。

en.ro.HelpCacheConfig10:\Tamount of disc space to be used for caching content between sessions.
de.ro.HelpCacheConfig10:\Tamount of disc space to be used for caching content between sessions.
fr.ro.HelpCacheConfig10:\Tamount of disc space to be used for caching content between sessions.
it.ro.HelpCacheConfig10:\Tquantità di spazio su disco da usare per il contenuto della cache tra le sessioni.
nl.ro.HelpCacheConfig10:Dit invoerveld toont de hoeveelheid schijfruimte die wordt gebruikt om de pagina-inhoud tussen sessies te bufferen.
zh_CN.ro.HelpCacheConfig10:\T用于缓存会话内容的磁盘空间大小。

en.ro.HelpCacheConfig11:\Sreduce the amount of memory.
de.ro.HelpCacheConfig11:Klicken mit AUSWAHL verringert die Größe des Cachespeichers.
fr.ro.HelpCacheConfig11:\Sréduire la quantité de mémoire.
it.ro.HelpCacheConfig11:\Sriduci la quantità di memoria.
nl.ro.HelpCacheConfig11:Klik met KIES om de schijfruimte kleiner te maken.
zh_CN.ro.HelpCacheConfig11:\S减少内存量。

en.ro.HelpCacheConfig12:\Sincrease the amount of memory.
de.ro.HelpCacheConfig12:Klicken mit AUSWAHL vergrößert die Größe des Cachespeichers.
fr.ro.HelpCacheConfig12:\Saugmenter la quantité de mémoire.
it.ro.HelpCacheConfig12:\Saumenta la quantità di memoria.
nl.ro.HelpCacheConfig12:Klik met KIES om de schijfruimte groter te maken.
zh_CN.ro.HelpCacheConfig12:\S增加内存量。

en.ro.HelpCacheConfig15:\Tmaximum number of days that content will be retained in the disc cache.
de.ro.HelpCacheConfig15:\Tmaximum number of days that content will be retained in the disc cache.
fr.ro.HelpCacheConfig15:\Tmaximum number of days that content will be retained in the disc cache.
it.ro.HelpCacheConfig15:\Tnumero massimo di giorni in cui il contenuto verrà conservato nella cache del disco.
nl.ro.HelpCacheConfig15:Dit is het maximum aantal dagen dat de gebufferde pagina-inhoud op de schijf opgeslagen blijft.
zh_CN.ro.HelpCacheConfig15:\T在磁盘缓存中保存内容的最大天数。

en.ro.HelpCacheConfig16:\Sreduce the number of days.
de.ro.HelpCacheConfig16:\Sreduce the number of days.
fr.ro.HelpCacheConfig16:\Sreduce the number of days.
it.ro.HelpCacheConfig16:\Sriduci il numero di giorni.
nl.ro.HelpCacheConfig16:Klik met KIES om het aantal dagen te verlagen.
zh_CN.ro.HelpCacheConfig16:\S减少天数。

en.ro.HelpCacheConfig17:\Sincrease the number of days.
de.ro.HelpCacheConfig17:\Sincrease the number of days.
fr.ro.HelpCacheConfig17:\Sincrease the number of days.
it.ro.HelpCacheConfig17:\Saumenta il numero di giorni.
nl.ro.HelpCacheConfig17:Klik met KIES om het aantal dagen te verhogen.
zh_CN.ro.HelpCacheConfig17:\S增加天数。

en.ro.HelpCacheConfig19:\Sreset the Cache options back to their default values.
de.ro.HelpCacheConfig19:Stellt die Standardeinstellungen wieder her.
fr.ro.HelpCacheConfig19:\Srevenir aux valeurs par défaut des options du Cache.
it.ro.HelpCacheConfig19:\Sresetta le opzioni della cache ai valori predefiniti.
nl.ro.HelpCacheConfig19:Klik met KIES om de bufferinstellingen in dit venster terug te zetten op de standaardwaarden.
zh_CN.ro.HelpCacheConfig19:\S将缓存选项重置为默认值。

en.ro.HelpCacheConfig20:\Sclose this \w without saving changes.|M\Areturn the cache options to the last saved configuration.
de.ro.HelpCacheConfig20:Klicken mit AUSWAHL schließt das Fenster ohne die Änderungen zu speichern.|MKlicken mit SPEZIAL stellt die zuletzt abgespeicherten Einstellungen wieder her.
fr.ro.HelpCacheConfig20:\Sfermer cette fenêtre sans sauver les changements.|M\Arevenir aux options de Cache précédemment sauvegardées.
it.ro.HelpCacheConfig20:\Schiudi questa finestra senza salvare le modifiche.|M\Aripristina le opzioni della cache all'ultima configurazione salvata.
nl.ro.HelpCacheConfig20:Klik met KIES om dit venster te sluiten zonder dat de gemaakte wijzigingen worden bewaard.|MKlik met PASAAN om de gemaakte wijzigingen ongedaan te maken; het venster wordt hierbij niet gesloten.
zh_CN.ro.HelpCacheConfig20:\S关闭此 \w 而不保存更改。|M\A将缓存选项恢复到上次保存的配置。

en.ro.HelpCacheConfig21:\Ssave these settings and close the \w.|M\Asave these settings without closing the \w.
de.ro.HelpCacheConfig21:Klicken mit AUSWAHL speichert die Einstellungen und schließt das Fenster.|MKlicken mit SPEZIAL speichert die Einstellungen ohne das Fenster zu schließen.
fr.ro.HelpCacheConfig21:\Ssauver ces réglages et fermer la fenêtre.|M\Asauver ces réglages sans fermer la fenêtre.
it.ro.HelpCacheConfig21:\Ssalva queste impostazioni e chiudi la finestra.|M\Asalva queste impostazioni senza chiudere la finestra.
nl.ro.HelpCacheConfig21:Klik met KIES om de gemaakte wijzigingen te bewaren en dit venster te sluiten.|MKlikken met PASAAN heeft hetzelfde effect, alleen wordt het huidige venster dan niet gesloten.
zh_CN.ro.HelpCacheConfig21:\S保存这些设置并关闭 \w。|M\A在不关闭 \w 的情况下保存这些设置。

en.ro.HelpConnectConfig:\Tconnection configuration \w
de.ro.HelpConnectConfig:Das ist das Fenster zur Einstellung der Parameter für die Netzanbindung.
fr.ro.HelpConnectConfig:\Tla fenêtre de configuration de connexion.
it.ro.HelpConnectConfig:\Tconfigurazione della connessione \w
nl.ro.HelpConnectConfig:Diverse verbindingsinstellingen kunnen in dit venster gewijzigd worden.
zh_CN.ro.HelpConnectConfig:\T连接配置 \w

en.ro.HelpConnectConfig3:\Tcurrently selected proxy type.|MUse the menu to select a proxy type.
de.ro.HelpConnectConfig3:Aktuell gewählter Proxytyp.|MMit dem Menü kann ein anderer Typ eingestellt werden.
fr.ro.HelpConnectConfig3:\Tle type de proxy sélectionné en ce moment.|MUtiliser le menu pour choisir un type de proxy.
it.ro.HelpConnectConfig3:\Ttipo di proxy correntemente selezionato.|MUsa il menu per selezionare il tipo di proxy.
nl.ro.HelpConnectConfig3:Dit is het huidige geselecteerde proxy-type.|MKlik op het symbool hiernaast om een proxy-type te selecteren.
zh_CN.ro.HelpConnectConfig3:\T当前选择的代理服务器类型。|M使用菜单以选择代理服务器类型。

en.ro.HelpConnectConfig4:\Sselect a proxy type.
de.ro.HelpConnectConfig4:Klicken mit AUSWAHL um einen anderen Proxytyp auszuwählen.
fr.ro.HelpConnectConfig4:\Schoisir un type de proxy.
it.ro.HelpConnectConfig4:\Sseleziona un tipo di proxy.
nl.ro.HelpConnectConfig4:Klik met KIES om een proxy-type te selecteren.
zh_CN.ro.HelpConnectConfig4:\S选择代理服务器类型。

en.ro.HelpConnectConfig6:You can enter the proxy's host name here.
de.ro.HelpConnectConfig6:Hier kann der Hostname des Proxys eingegeben werden.
fr.ro.HelpConnectConfig6:Vous pouvez entrer ici le nom d'hôte du proxy.
it.ro.HelpConnectConfig6:Inserisci qui il nome host del proxy.
nl.ro.HelpConnectConfig6:Voer hier de hostnaam in voor de proxy-server.
zh_CN.ro.HelpConnectConfig6:您可以在此处输入代理服务器的主机名。

en.ro.HelpConnectConfig8:You can enter the proxy's port number here.
de.ro.HelpConnectConfig8:Hier kann die zugehörige Portnummer eingestellt werden.
fr.ro.HelpConnectConfig8:Vous pouvez entrer ici le numéro de port du proxy.
it.ro.HelpConnectConfig8:Inserisci qui il numero di porta del proxy.
nl.ro.HelpConnectConfig8:Voer hier het poortnummer in voor de proxy.
zh_CN.ro.HelpConnectConfig8:您可以在此处输入代理服务器的端口号。

en.ro.HelpConnectConfig10:You can enter a username for proxies that require authentication here.
de.ro.HelpConnectConfig10:Hier kann ein Username eingegeben werden, wenn der Proxy das erfordert.
fr.ro.HelpConnectConfig10:Vous pouvez entrer ici un nom d'utilisateur pour les proxies nécessitant une authentification.
it.ro.HelpConnectConfig10:Inserisci un nome utente per i proxy che richiedono autentificazione.
nl.ro.HelpConnectConfig10:Voer hier een gebruikersnaam in voor proxies die authenticifering vereisen.
zh_CN.ro.HelpConnectConfig10:您可以在此处输入需要身份验证的代理服务器用户名。

en.ro.HelpConnectConfig12:You can enter a password for proxies that require authentication here.
de.ro.HelpConnectConfig12:Hier kann das zum Usernamen gehörige Passwort eingegeben werden.
fr.ro.HelpConnectConfig12:Vous pouvez entrer ici un mot de passe pour les proxies nécessitant une authentification.
it.ro.HelpConnectConfig12:Inserisci una password per i proxy che richiedono autentificazione.
nl.ro.HelpConnectConfig12:Voer hier een wachtwoord in voor proxies die authenticifering vereisen.
zh_CN.ro.HelpConnectConfig12:您可以在此处输入需要身份验证的代理服务器密码。

en.ro.HelpConnectConfig16:\Tmaximum number of simultaneous fetches that NetSurf will perform.
de.ro.HelpConnectConfig16:Das ist die Maximalzahl simultaner Fetches, die NetSurf verwenden soll.
fr.ro.HelpConnectConfig16:\Tle nombre maximum de télechargements simultanés que NetSurf peut effectuer.
it.ro.HelpConnectConfig16:\Tnumero massimo di tentativi simultanei che NetSurf dovrà eseguire.
nl.ro.HelpConnectConfig16:Dit is het maximaal aantal simultaan uit te voeren ophaalopdrachten.
zh_CN.ro.HelpConnectConfig16:\T NetSurf 将执行的同时获取最大数量。

en.ro.HelpConnectConfig17:\Sreduce the maximum number of simultaneous fetches.
de.ro.HelpConnectConfig17:Klicken mit AUSWAHL verringert die Maximalzahl simultaner Fetches. 
fr.ro.HelpConnectConfig17:\Sréduire le nombre de téléchargements simultanés.
it.ro.HelpConnectConfig17:\Sriduci il numero massimo di tentativi simultanei.
nl.ro.HelpConnectConfig17:Klik met KIES om het maximaal aantal simultaan uit te voeren ophaalopdrachten te verlagen.
zh_CN.ro.HelpConnectConfig17:\S减少同时获取的最大数量。

en.ro.HelpConnectConfig18:\Sincrease the maximum number of simultaneous fetches.
de.ro.HelpConnectConfig18:Klicken mit AUSWAHL vergrößert die Maximalzahl simultaner Fetches.
fr.ro.HelpConnectConfig18:\Saugmenter le nombre de téléchargements simultanés.
it.ro.HelpConnectConfig18:\Saumenta il numero massimo di tentativi simultanei.
nl.ro.HelpConnectConfig18:Klik met KIES om het maximaal aantal simultaan uit te voeren ophaaldopdrachten te verhogen.
zh_CN.ro.HelpConnectConfig18:\S增加同时获取的最大数量。

en.ro.HelpConnectConfig20:\Tmaximum number of simultaneous fetches that NetSurf will perform per host.
de.ro.HelpConnectConfig20:Das ist die Maximalzahl simultaner Fetches, die je Host von NetSurf verwendet werden.
fr.ro.HelpConnectConfig20:\Tle nombre maximum de téléchargements simultanés que Netsurf peut effectuer par hôte.
it.ro.HelpConnectConfig20:\Tnumero massimo di tentativi simultanei che NetSurf dovrà eseguire per host.
nl.ro.HelpConnectConfig20:Dit is het maximaal aantal simultaan uit te voeren ophaalopdrachten per host.
zh_CN.ro.HelpConnectConfig20:\T NetSurf 将在每台主机上的最大同时获取数。

en.ro.HelpConnectConfig21:\Sreduce the maximum number of simultaneous fetches per host.
de.ro.HelpConnectConfig21:Klicken mit AUSWAHL verringert die Maximalzahl simultaner Fetches je Host.
fr.ro.HelpConnectConfig21:\Sréduire le nombre maximum de téléchargements simultanés par hôte.
it.ro.HelpConnectConfig21:\Sriduci il numero massimo di tentativi simultanei per host.
nl.ro.HelpConnectConfig21:Klik met KIES om het maximaal aantal simultaan uit te voeren ophaalopdrachten per host te verlagen.
zh_CN.ro.HelpConnectConfig21:\S减少每台主机最大的同时获取数。

en.ro.HelpConnectConfig22:\Sincrease the maximum number of simultaneous fetches per host.
de.ro.HelpConnectConfig22:Klicken mit AUSWAHL vergrößert die Maximalzahl simultaner Fetches je Host.
fr.ro.HelpConnectConfig22:\Saugmenter le nombre maximum de téléchargements simultanés par hôte.
it.ro.HelpConnectConfig22:\Saumenta il numero massimo di tentativi simultanei per host.
nl.ro.HelpConnectConfig22:Klik met KIES om het maximaal aantal simultaan uit te voeren ophaalopdrachten per host te verhogen.
zh_CN.ro.HelpConnectConfig22:\S增加每台主机最大的同时获取数。

en.ro.HelpConnectConfig24:\Tmaximum number of persistent connections.
de.ro.HelpConnectConfig24:Das ist die Maximalzahl aufrechtzuerhaltender Verbindungen.
fr.ro.HelpConnectConfig24:\Tle nombre maximum de connexions persistantes.
it.ro.HelpConnectConfig24:\Tnumero massimo di connessioni persistenti.
nl.ro.HelpConnectConfig24:Dit is het maximum aantal langdurige verbindingen.
zh_CN.ro.HelpConnectConfig24:\T持续性连接的最大数量。

en.ro.HelpConnectConfig25:\Sreduce the maximum number of persistent connections.
de.ro.HelpConnectConfig25:Klicken mit AUSWAHL verringert die Maximalzahl offengehaltener Verbindungen.
fr.ro.HelpConnectConfig25:\Sréduire le nombre maximum de connexions persistantes.
it.ro.HelpConnectConfig25:\Sriduci il numero massimo di connessioni persistenti.
nl.ro.HelpConnectConfig25:Klik met KIES om het maximum aantal langdurige verbindingen te verlagen.
zh_CN.ro.HelpConnectConfig25:\S减少持续性连接的最大数量。

en.ro.HelpConnectConfig26:\Sincrease the maximum number of persistent connections.
de.ro.HelpConnectConfig26:Klicken mit AUSWAHL vergrößert die Maximalzahl offengehaltener Verbindungen.
fr.ro.HelpConnectConfig26:\Saugmenter le nombre maximum de connexions persistantes.
it.ro.HelpConnectConfig26:\Saumenta il numero massimo di connessioni persistenti.
nl.ro.HelpConnectConfig26:Klik met KIES om het maximum aantal langdurige verbindingen te verhogen.
zh_CN.ro.HelpConnectConfig26:\S增加持续性连接的最大数量。

en.ro.HelpConnectConfig27:\Sreset the Connection options back to their default values.
de.ro.HelpConnectConfig27:Stellt die Standardeinstellungen wieder her.
fr.ro.HelpConnectConfig27:\Srevenir aux valeurs par défaut des options de Connexion.
it.ro.HelpConnectConfig27:\Sresetta le opzioni di connessioni ai valori predefiniti.
nl.ro.HelpConnectConfig27:Klik met KIES om de verbindingsinstellingen in dit venster terug te zetten op de standaardwaarden.
zh_CN.ro.HelpConnectConfig27:\S将连接选项重置为默认值。

en.ro.HelpConnectConfig28:\Sclose this \w without saving changes.|M\Areturn the connection options to the last saved configuration.
de.ro.HelpConnectConfig28:Klicken mit AUSWAHL schließt das Fenster ohne die Änderungen zu speichern.|MKlicken mit SPEZIAL stellt die zuletzt abgespeicherten Einstellungen wieder her.
fr.ro.HelpConnectConfig28:\Sfermer cette fenêtre sans sauvegarder les changements.|M\Arevenir aux options de Connexion précédemment sauvegardées.
it.ro.HelpConnectConfig28:\Schiudi questa finestra senza salvare le modifiche.|M\Aripristina le opzioni della connessione all'ultima configurazione salvata.
nl.ro.HelpConnectConfig28:Klik met KIES om dit venster te sluiten zonder dat de gemaakte wijzigingen worden bewaard.|MKlik met PASAAN om de gemaakte wijzigingen ongedaan te maken; het venster wordt hierbij niet gesloten.
zh_CN.ro.HelpConnectConfig28:\S关闭此 \w 而不保存更改。|M\A将连接选项恢复到上次保存的配置。

en.ro.HelpConnectConfig29:\Ssave these settings and close the \w.|M\Asave these settings without closing the \w.
de.ro.HelpConnectConfig29:Klicken mit AUSWAHL speichert die Einstellungen und schließt das Fenster.|MKlicken mit SPEZIAL speichert die Einstellungen ohne das Fenster zu schließen.
fr.ro.HelpConnectConfig29:\Ssauver ces réglages et fermer la fenêtre.|M\Asauver ces réglages sans fermer la fenêtre.
it.ro.HelpConnectConfig29:\Ssalva queste impostazioni e chiudi la finestra.|M\Asalva queste impostazioni senza chiudere la finestra.
nl.ro.HelpConnectConfig29:Klik met KIES om de gemaakte wijzigingen te bewaren en dit venster te sluiten.|MKlikken met PASAAN heeft hetzelfde effect, alleen wordt het huidige venster dan niet gesloten.
zh_CN.ro.HelpConnectConfig29:\S保存这些设置并关闭 \w。|M\A在不关闭 \w 的情况下保存这些设置。

en.ro.HelpContentConfig:\Tcontent configuration \w
de.ro.HelpContentConfig:Fenster zur Einstellung des Browserverhaltens bei bestimmten Seiteninhalten
fr.ro.HelpContentConfig:\Tla fenêtre de configuration du Contenu
it.ro.HelpContentConfig:\Tconfigurazione del contenuto \w
nl.ro.HelpContentConfig:Het gedrag van de browser kan in dit venster gewijzigd worden.
zh_CN.ro.HelpContentConfig:\T文本配置 \w

en.ro.HelpContentConfig2:This indicates whether NetSurf will attempt to block advertisements on web pages|MIn rare circumstances, this option may cause valid content to be blocked too.
de.ro.HelpContentConfig2:Stellt ein, ob NetSurf versuchen soll, die auf Webseiten eingeblendete Werbung automatisch zu unterdrücken.|MIn seltenen Fällen wird dadurch jedoch auch 'echter' Seiteninhalt geblockt.
fr.ro.HelpContentConfig2:Ceci indique si Netsurf doit essayer de bloquer les pubs sur les pages web.|MEn de rares circonstances, cette option peut également bloquer du contenu valide.
it.ro.HelpContentConfig2:Indica se NetSurf tenterà di bloccare gli annunci pubblicitari sulle pagine Web|MNota che in rare circostanze questa opzione potrebbe causare il blocco anche di contenuti validi.
nl.ro.HelpContentConfig2:Deze optie geeft aan of NetSurf advertenties op webpagina's probeert te blokkeren.|MIn zeldzame situaties, kan deze optie ook zinvolle informatie blokkeren.
zh_CN.ro.HelpContentConfig2:这表示 NetSurf 是否会尝试屏蔽网页上的广告|M在极少数情况下，此选项可能会导致屏蔽有效内容。

en.ro.HelpContentConfig3:This indicates whether NetSurf will stop web sites from automatically opening new windows on your desktop.
de.ro.HelpContentConfig3:Stellt ein, ob NetSurf das automatische Öffnen neuer Fenster auf dem Desktop unterbinden soll.
fr.ro.HelpContentConfig3:Ceci indique si Netsurf doit empêcher les sites web d'ouvrir automatiquement de nouvelles fenêtres sur votre Bureau.
it.ro.HelpContentConfig3:Indica se NetSurf impedirà ai siti Web di aprire automaticamente nuove finestre sul desktop.
nl.ro.HelpContentConfig3:Deze optie geeft aan of NetSurf websites, die automatisch nieuwe pagina's proberen te openen blokkeerd.
zh_CN.ro.HelpContentConfig3:这表示NetSurf是否会阻止网站在您的桌面上自动打开新窗口。

en.ro.HelpContentConfig4:This indicates whether NetSurf will allow external plug-ins to handle additional types of content, such as Flash.
de.ro.HelpContentConfig4:Stellt ein, ob externe Pluginroutinen genutzt werden dürfen, um Zusatzinhalte darzustellen (z.B. Flash).
fr.ro.HelpContentConfig4:Ceci indique si Netsurf doit autoriser les plug-ins externes à manipuler des types de contenu supplémentaires, comme le Flash.
it.ro.HelpContentConfig4:Indica se NetSurf consentirà ai plug-in esterni di gestire tipi di contenuto aggiuntivi come il Flash.
nl.ro.HelpContentConfig4:Deze optie geeft aan of NetSurf externe plug-ins, voor aanvullende soorten inhoud zoals Flash toestaat.
zh_CN.ro.HelpContentConfig4:这表示 NetSurf 是否允许外部插件来处理其他类型的内容，如 Flash 插件。

en.ro.HelpContentConfig7:This indicates whether NetSurf will allow links to open in new windows.
de.ro.HelpContentConfig7:Stellt ein, ob NetSurf erlaubt, daß Links beim Aufruf neue Browserfenster öffnen dürfen.
fr.ro.HelpContentConfig7:This indicates whether NetSurf will allow links to open in new windows.
it.ro.HelpContentConfig7:Indica se NetSurf consentirà l'apertura dei link in nuove finestre.
nl.ro.HelpContentConfig7:Deze optie geeft aan of NetSurf toestaat, dat koppelingen in een nieuwe venster geopend mogen worden.
zh_CN.ro.HelpContentConfig7:这表示 NetSurf 是否允许在新窗口中打开链接。

en.ro.HelpContentConfig8:\Sreset the Content options back to their default values.
de.ro.HelpContentConfig8:Stellt die Standardeinstellungen wieder her.
fr.ro.HelpContentConfig8:\Srevenir aux valeurs par défaut des options du Contenu.
it.ro.HelpContentConfig8:\Sresetta le opzioni del contenuto ai valori predefiniti.
nl.ro.HelpContentConfig8:Klik met KIES om de instellingen in dit venster terug te zetten op de standaardwaarden.
zh_CN.ro.HelpContentConfig8:\S将内容选项重置为默认值。

en.ro.HelpContentConfig9:\Sclose this \w without saving changes.|M\Areturn the content options to the last saved configuration.
de.ro.HelpContentConfig9:Klicken mit AUSWAHL schließt das Fenster ohne die Änderungen zu speichern.|MKlicken mit SPEZIAL stellt die zuletzt abgespeicherten Einstellungen wieder her.
fr.ro.HelpContentConfig9:\Sfermer cette fenêtre sans sauver les changements|M\Arevenir aux options de Contenu précédemment sauvegardées.
it.ro.HelpContentConfig9:\Schiudi questa finestra senza salvare le modifiche.|M\Aripristina le opzioni del contenuto all'ultima configurazione salvata.
nl.ro.HelpContentConfig9:Klik met KIES om dit venster te sluiten zonder dat de gemaakte wijzigingen worden bewaard.|MKlik met PASAAN om de gemaakte wijzigingen ongedaan te maken; het venster wordt hierbij niet gesloten.
zh_CN.ro.HelpContentConfig9:\S关闭此 \w 而不保存更改。|M\A将文本选项恢复到上次保存的配置。

en.ro.HelpContentConfig10:\Ssave these settings and close the \w.|M\Asave these settings without closing the \w.
de.ro.HelpContentConfig10:Klicken mit AUSWAHL speichert die Einstellungen und schließt das Fenster.|MKlicken mit SPEZIAL speichert die Einstellungen ohne das Fenster zu schließen.
fr.ro.HelpContentConfig10:\Ssauver ces réglages et fermer la fenêtre.|M\Asauver ces réglages sans fermer la fenêtre.
it.ro.HelpContentConfig10:\Ssalva queste impostazioni e chiudi la finestra.|M\Asalva queste impostazioni senza chiudere la finestra.
nl.ro.HelpContentConfig10:Klik met KIES om de gemaakte wijzigingen te bewaren en dit venster te sluiten.|MKlikken met PASAAN heeft hetzelfde effect, alleen wordt het huidige venster dan niet gesloten.
zh_CN.ro.HelpContentConfig10:\S保存这些设置并关闭 \w。|M\A在不关闭 \w 的情况下保存这些设置。

en.ro.HelpContentConfig11:This indicates whether NetSurf will disable executing JavaScript.
de.ro.HelpContentConfig11:This indicates whether NetSurf will disable executing JavaScript.
fr.ro.HelpContentConfig11:This indicates whether NetSurf will disable executing JavaScript.
it.ro.HelpContentConfig11:Indica se NetSurf disabiliterà l'esecuzione di JavaScript.
nl.ro.HelpContentConfig11:Deze optie geeft aan of het uitvoeren van JavaScript-scripts is uitgeschakeld.
zh_CN.ro.HelpContentConfig11:这表示 NetSurf 是否禁用 JavaScript。

en.ro.HelpFontConfig:\Tfont configuration \w
de.ro.HelpFontConfig:Konfigurationsfenster zur Einstellung der verwendeten Schriftarten
fr.ro.HelpFontConfig:\Tla fenêtre de configuration de Fontes
it.ro.HelpFontConfig:\Tconfigurazione dei font \w
nl.ro.HelpFontConfig:De instellingen voor de verschillende tekststijlen kunnen in dit venster gewijzigd worden.
zh_CN.ro.HelpFontConfig:\T字体配置 \w

en.ro.HelpFontConfig3:\Tcurrently selected sans-serif font.|MNetSurf will use this font wherever a web page specifies a sans-serif typeface.
de.ro.HelpFontConfig3:Das ist die aktuell gewählte Schriftart für Sans-serif.|MNetSurf wird diese Schriftart überall dort verwenden, wo von der Webseite ein Schriftbild in Sans-serif vorgegeben wird.
fr.ro.HelpFontConfig3:\Tla fonte sans-sérif actuellement sélectionnée.|MNetsurf utilisera cette fonte à chaque fois qu'une page web spécifiera une police sans-sérif.
it.ro.HelpFontConfig3:\Tfont sans-serif correntemente selezionato.|MNetSurf utilizzerà questo font ovunque una pagina Web specifichi un carattere tipografico di tipo sans-serif.
nl.ro.HelpFontConfig3:Dit is momenteel het geselecteerde schreefloos lettertype.|MNetSurf gebruikt dit lettertype wanneer een webpagina om deze tekststijl vraagt.
zh_CN.ro.HelpFontConfig3:\T当前选定的无衬线字体。|M NetSurf 将在网页指定 无衬线字体的任何地方使用此字体。

en.ro.HelpFontConfig4:\Sselect a sans-serif font.
de.ro.HelpFontConfig4:Klicken mit AUSWAHL, um eine Schriftart auszuwählen.
fr.ro.HelpFontConfig4:\Ssélectionner une fonte sans-sérif.
it.ro.HelpFontConfig4:\Sseleziona un font sans-serif
nl.ro.HelpFontConfig4:Klik met KIES om een schreefloos lettertype te selecteren.
zh_CN.ro.HelpFontConfig4:\S选择一个无衬线字体。

en.ro.HelpFontConfig6:\Tcurrently selected serif font.|MNetSurf will use this font wherever a web page specifies a serif typeface.
de.ro.HelpFontConfig6:Das ist die aktuell gewählte Schriftart für Serif.|MNetSurf wird diese Schriftart überall dort verwenden, wo von der Webseite ein Schriftbild in Serif vorgegeben wird.
fr.ro.HelpFontConfig6:\Tla fonte sérif actuellement sélectionnée.|MNetsurf utilisera cette fonte à chaque fois qu'une page web spécifiera une police sérif.
it.ro.HelpFontConfig6:\Tfont serif correntemente selezionato.|MNetSurf utilizzerà questo font ovunque una pagina Web specifichi un carattere tipografico di tipo serif.
nl.ro.HelpFontConfig6:Dit is momenteel het geselecteerde lettertype met schreef.|MNetSurf gebruikt dit lettertype wanneer een webpagina om deze tekststijl vraagt.
zh_CN.ro.HelpFontConfig6:\T当前选定的衬线字体。|M NetSurf 将在网页指定衬线字体的任何地方使用此字体。

en.ro.HelpFontConfig7:\Sselect a sans-serif font.
de.ro.HelpFontConfig7:Klicken mit AUSWAHL, um eine Schriftart auszuwählen.
fr.ro.HelpFontConfig7:\Ssélectionner une fonte sérif.
it.ro.HelpFontConfig7:\Sseleziona un font sans-serif
nl.ro.HelpFontConfig7:Klik met KIES om een lettertype met schreef te selecteren.
zh_CN.ro.HelpFontConfig7:\S选择一个无衬线字体。

en.ro.HelpFontConfig9:\Tcurrently selected monospace font.|MNetSurf will use this font wherever a web page specifies a monospace typeface.
de.ro.HelpFontConfig9:Das ist die aktuell gewählte Schriftart für Monospace.|MNetSurf wird diese Schriftart überall dort verwenden, wo von der Webseite ein Schriftbild in Monospace vorgegeben wird.
fr.ro.HelpFontConfig9:\Tla fonte sérif actuellement sélectionnée.|MNetsurf utilisera cette fonte à chaque fois qu'une page web spécifiera une police monospace.
it.ro.HelpFontConfig9:\Tfont monospaziato correntemente selezionato.|MNetSurf utilizzerà questo font ovunque una pagina Web specifichi un carattere tipografico di tipo monospaziato.
nl.ro.HelpFontConfig9:Dit is momenteel het geselecteerde monospace-lettertype.|MNetSurf gebruikt dit lettertype wanneer een webpagina om deze tekststijl vraagt.
zh_CN.ro.HelpFontConfig9:\T当前选定的等宽字体。|M NetSurf 将在网页指定等宽字体的任何地方使用此字体。

en.ro.HelpFontConfig10:\Sselect a monospace font.
de.ro.HelpFontConfig10:Klicken mit AUSWAHL, um eine Schriftart auszuwählen.
fr.ro.HelpFontConfig10:\Ssélectionner une fonte monospace.
it.ro.HelpFontConfig10:\Sseleziona un font monospaziato
nl.ro.HelpFontConfig10:Klik met KIES om een monospace-lettertype te selecteren.
zh_CN.ro.HelpFontConfig10:\S选择一个等宽字体。

en.ro.HelpFontConfig12:\Tcurrently selected cursive font.|MNetSurf will use this font wherever a web page specifies a cursive typeface.
de.ro.HelpFontConfig12:Das ist die aktuell gewählte Schriftart für Kursiv.|MNetSurf wird diese Schriftart überall dort verwenden, wo von der Webseite ein Schriftbild in Kursiv vorgegeben wird.
fr.ro.HelpFontConfig12:\Tla fonte cursive actuellement sélectionnée.|MNetsurf utilisera cette fonte à chaque fois qu'une page web spécifiera une police cursive.
it.ro.HelpFontConfig12:\Tfont corsivo correntemente selezionato.|MNetSurf utilizzerà questo font ovunque una pagina Web specifichi un carattere tipografico di tipo corsivo.
nl.ro.HelpFontConfig12:Dit is momenteel het geselecteerde cursieve lettertype.|MNetSurf gebruikt dit lettertype wanneer een webpagina om deze tekststijl vraagt.
zh_CN.ro.HelpFontConfig12:\T当前选定的手写字体。|M NetSurf 将在网页指定手写字体的任何地方使用此字体。

en.ro.HelpFontConfig13:\Sselect a cursive font.
de.ro.HelpFontConfig13:Klicken mit AUSWAHL, um eine Schriftart auszuwählen.
fr.ro.HelpFontConfig13:\Ssélectionner une fonte cursive.
it.ro.HelpFontConfig13:\Sseleziona un font corsivo
nl.ro.HelpFontConfig13:Klik met KIES om een cursieve lettertype te selecteren.
zh_CN.ro.HelpFontConfig13:\S选择一个手写字体。

en.ro.HelpFontConfig15:\Tcurrently selected fantasy font.|MNetSurf will use this font wherever a web page specifies a fantasy typeface.
de.ro.HelpFontConfig15:Das ist die aktuell gewählte Schriftart für Fantasy.|MNetSurf wird diese Schriftart überall dort verwenden, wo von der Webseite ein Schriftbild in Fantasy vorgegeben wird.
fr.ro.HelpFontConfig15:\Tla fonte fantaisie actuellement sélectionnée.|MNetsurf utilisera cette fonte à chaque fois qu'une page web spécifiera une police fantaisie.
it.ro.HelpFontConfig15:\Tfont fantasia correntemente selezionato.|MNetSurf utilizzerà questo font ovunque una pagina Web specifichi un carattere tipografico di tipo fantasia.
nl.ro.HelpFontConfig15:Dit is momenteel het geselecteerde fantasie-lettertype.|MNetSurf gebruikt dit lettertype wanneer een webpagina om deze tekststijl vraagt.
zh_CN.ro.HelpFontConfig15:\T当前选定的 Fantasy 字体。|M NetSurf 将在网页指定 Fantasy 字体的任何地方使用此字体。

en.ro.HelpFontConfig16:\Sselect a fantasy font.
de.ro.HelpFontConfig16:Klicken mit AUSWAHL, um eine Schriftart auszuwählen.
fr.ro.HelpFontConfig16:\Ssélectionner une fonte fantaisie.
it.ro.HelpFontConfig16:\Sseleziona un font fantasia
nl.ro.HelpFontConfig16:Klik met KIES om een fantasie-lettertype te selecteren.
zh_CN.ro.HelpFontConfig16:\S选择一个 Fantasy 字体。

en.ro.HelpFontConfig18:\Tcurrently selected font family.|MNetSurf will use this wherever a web page does not specify a typeface.
de.ro.HelpFontConfig18:Das ist die aktuell gewählte Schriftart für die Standardtextanzeige.|MNetSurf wird diese Schriftart überall dort verwenden, wo von der Webseite KEIN bestimmtes Schriftbild vorgegeben wird.
fr.ro.HelpFontConfig18:\Tla famille de fontes actuellement sélectionnée.|MNetsurf utilisera cette fonte à chaque fois qu'une page web ne spécifiera aucune police.
it.ro.HelpFontConfig18:\Tfamiglia font correntemente selezionata.|MNetSurf lo utilizzerà laddove una pagina Web non specifichi un carattere tipografico.
nl.ro.HelpFontConfig18:Dit is momenteel het geselecteerde lettertypesoort.|MNetSurf gebruikt dit lettertype als een webpagina geen lettertypesoort specificeerd.
zh_CN.ro.HelpFontConfig18:\T当前选定的字体家族。|M NetSurf 将在网页未指定字体的地方使用此字体。

en.ro.HelpFontConfig19:\Sselect a default font family.
de.ro.HelpFontConfig19:Klicken mit AUSWAHL, um eine Schriftart auszuwählen.
fr.ro.HelpFontConfig19:\Ssélectionner une famille de fontes par défaut.
it.ro.HelpFontConfig19:\Sseleziona una famiglia font predefinita
nl.ro.HelpFontConfig19:Klik met KIES om een standaardlettertypesoort te selecteren.
zh_CN.ro.HelpFontConfig19:\S选择默认字体家族。

en.ro.HelpFontConfig23:You can enter a default font size here.|MNetSurf will use this wherever a web page does not specify a font size of its own.
de.ro.HelpFontConfig23:Hier kann eine Standarfontgröße gewählt werden.|MNetSurf wird diese Größe immer dann verwenden, wenn von der Webseite keine eigene Schriftgröße eingestellt wird.
fr.ro.HelpFontConfig23:Vous pouvez entrer ici une taille par défaut.|MNetsurf l'utilisera chaque fois qu'une page web ne spécifiera pas de taille de fonte.
it.ro.HelpFontConfig23:Puoi inserire qui la dimensione predefinita del carattere.|MNetSurf lo utilizzerà laddove una pagina Web non specifichi una propria dimensione del carattere.
nl.ro.HelpFontConfig23:In dit veld kan een standaardlettergrootte ingevoerd worden.|MNetSurf gebruikt deze lettergrootte waar een webpagina niet van zichzelf de grootte specificeerd.
zh_CN.ro.HelpFontConfig23:您可以在此输入默认字体大小。|MNetSurf 将在网页未指定自己的字体大小时使用此大小。

en.ro.HelpFontConfig24:\Sreduce the default font size.
de.ro.HelpFontConfig24:Klicken mit AUSWAHL verkleinert die Standardfontgröße.
fr.ro.HelpFontConfig24:\Sréduire la taille de fonte.
it.ro.HelpFontConfig24:\Sriduci la dimensione del font predefinito.
nl.ro.HelpFontConfig24:Klik met KIES om de standaardlettergrootte te verkleinen
zh_CN.ro.HelpFontConfig24:\S减少默认字体大小。

en.ro.HelpFontConfig25:\Sincrease the default font size.
de.ro.HelpFontConfig25:Klicken mit AUSWAHL vergrößert die Standardfontgröße.
fr.ro.HelpFontConfig25:\Saugmenter la taille de fonte.
it.ro.HelpFontConfig25:\Saumenta la dimensione del font predefinito.
nl.ro.HelpFontConfig25:Klik met KIES om de standaardlettergrootte te vergroten.
zh_CN.ro.HelpFontConfig25:\S提高默认字体大小。

en.ro.HelpFontConfig28:You can enter a minimum font size here.|MNetSurf will not allow web pages to display smaller text than this.
de.ro.HelpFontConfig28:Hier kann eine minimale Schriftgröße eingestellt werden.|MNetSurf wird keine Darstellung von noch kleineren Schriften zulassen.
fr.ro.HelpFontConfig28:Vous pouvez entrer ici une taille de fonte minimum.|MNetsurf ne permettra pas aux pages web d'afficher un texte ayant une taille plus petite.
it.ro.HelpFontConfig28:Puoi inserire qui la dimensione minima del carattere.|MNetSurf non consentirà alle pagine Web di visualizzare un testo più piccolo di questo.
nl.ro.HelpFontConfig28:In dit veld kan een minimum lettertypegrootte ingevoerd worden.|MNetSurf staat webpagina's dan niet toe om kleinere lettertypes te tonen.
zh_CN.ro.HelpFontConfig28:您可以在此处输入最小字体大小。|MNetSurf 不允许网页显示小于此大小的文本。

en.ro.HelpFontConfig29:\Sreduce the minimum font size.
de.ro.HelpFontConfig29:Klicken mit AUSWAHL verkleinert die minimal zugelassene Schriftgröße.
fr.ro.HelpFontConfig29:\Sréduire la taille de fonte minimum.
it.ro.HelpFontConfig29:\Sriduci la dimensione minima del font.
nl.ro.HelpFontConfig29:Klik met KIES om de minimum lettergrootte te verkleinen.
zh_CN.ro.HelpFontConfig29:\S降低字体下限。

en.ro.HelpFontConfig30:\Sincrease the minimum font size.
de.ro.HelpFontConfig30:Klicken mit AUSWAHL vergrößert die minimal zugelassene Schriftgröße.
fr.ro.HelpFontConfig30:\Saugmenter la taille de fonte minimum.
it.ro.HelpFontConfig30:\Saumenta la dimensione minima del font.
nl.ro.HelpFontConfig30:Klik met KIES om de minimum lettergrootte te vergroten.
zh_CN.ro.HelpFontConfig30:\S提高字体下限。

en.ro.HelpFontConfig32:\Sreset the Font options back to their default values.
de.ro.HelpFontConfig32:Stellt die Standardeinstellungen wieder her.
fr.ro.HelpFontConfig32:\Srevenir aux valeurs par défaut des options de Fontes.
it.ro.HelpFontConfig32:\Sresetta le impostazioni dei font ai valori predefiniti.
nl.ro.HelpFontConfig32:Klik met KIES om de lettertype-instellingen in dit venster terug te zetten op de standaardwaarden.
zh_CN.ro.HelpFontConfig32:\S将字体选项重置为其默认值。

en.ro.HelpFontConfig33:\Sclose this \w without saving changes.|M\Areturn the font options to the last saved configuration.
de.ro.HelpFontConfig33:Klicken mit AUSWAHL schließt das Fenster ohne die Änderungen zu speichern.|MKlicken mit SPEZIAL stellt die zuletzt abgespeicherten Einstellungen wieder her.
fr.ro.HelpFontConfig33:\Sfermer cette fenêtre sans sauver les changements|M\Arevenir aux options de Fontes précédemment sauvegardées.
it.ro.HelpFontConfig33:\Schiudi questa finestra senza salvare le modifiche.|M\Aripristina le opzioni dei font all'ultima configurazione salvata.
nl.ro.HelpFontConfig33:Klik met KIES om dit venster te sluiten zonder dat de gemaakte wijzigingen worden bewaard.|MKlik met PASAAN om de gemaakte wijzigingen ongedaan te maken; het venster wordt hierbij niet gesloten.
zh_CN.ro.HelpFontConfig33:\S关闭此 \w 而不保存更改。|M\A将字体选项恢复到上次保存的配置。

en.ro.HelpFontConfig34:\Ssave these settings and close the \w.|M\Asave these settings without closing the \w.
de.ro.HelpFontConfig34:Klicken mit AUSWAHL speichert die Einstellungen und schließt das Fenster.|MKlicken mit SPEZIAL speichert die Einstellungen ohne das Fenster zu schließen.
fr.ro.HelpFontConfig34:\Ssauver ces réglages et fermer la fenêtre.|M\Asauver ces réglages sans fermer la fenêtre.
it.ro.HelpFontConfig34:\Ssalva queste impostazioni e chiudi la finestra.|M\Asalva queste impostazioni senza chiudere la finestra.
nl.ro.HelpFontConfig34:Klik met KIES om de gemaakte wijzigingen te bewaren en dit venster te sluiten.|MKlikken met PASAAN heeft hetzelfde effect, alleen wordt het huidige venster dan niet gesloten.
zh_CN.ro.HelpFontConfig34:\S保存这些设置并关闭 \w。|M\A在不关闭 \w 的情况下保存这些设置。

en.ro.HelpHomeConfig:\Thome page configuration \w
de.ro.HelpHomeConfig:Homepage Konfiguration
fr.ro.HelpHomeConfig:\Tla fenêtre de configuration de Page d'accueil
it.ro.HelpHomeConfig:\Tconfigurazione della pagina iniziale \w
nl.ro.HelpHomeConfig:De begin/startpagina kan in dit venster gewijzigd worden.
zh_CN.ro.HelpHomeConfig:\T主页配置 \w

en.ro.HelpHomeConfig3:You can enter a default home page address here.
de.ro.HelpHomeConfig3:Hier kann die Webadresse der Homepage eingegeben werden.
fr.ro.HelpHomeConfig3:Vous pouvez entrer ici une page d'accueil par défaut.
it.ro.HelpHomeConfig3:Puoi inserire qui l'indirizzo della pagina iniziale.
nl.ro.HelpHomeConfig3:Voer hier een standaard begin-/startpagina-adres in.
zh_CN.ro.HelpHomeConfig3:您可以在此处输入默认主页网址。

en.ro.HelpHomeConfig4:\Sselect a recently typed URL.|MThese addresses have recently been typed into a NetSurf browser \w's URL bar.
de.ro.HelpHomeConfig4:Klicken mit AUSWAHL zur schnellen Auswahl einer Adresse.|MDie angezeigten Adressen wurden in letzter Zeit in die Adressleiste eines Browserfensters eingegeben.
fr.ro.HelpHomeConfig4:\Ssélectionner une URL récemment tapée.|MCes adresses ont été récemment tapées dans la barre d'URL du navigateur Netsurf.
it.ro.HelpHomeConfig4:\Sseleziona un URL digitato di recente.|MQuesti indirizzi sono stati digitati recentemente nella barra indirizzi del browser NetSurf.
nl.ro.HelpHomeConfig4:Klik met KIES om een recent bezochte pagina te selecteren als startpagina.
zh_CN.ro.HelpHomeConfig4:\S选择最近键入的地址。|M这些地址最近已键入 NetSurf 浏览器 \w 的地址栏。

en.ro.HelpHomeConfig5:This indicates whether NetSurf will open a browser \w on start-up.
de.ro.HelpHomeConfig5:Stellt ein, ob NetSurf beim Starten automatisch ein Browserfenster öffnet.
fr.ro.HelpHomeConfig5:Ceci indique si Netsurf doit ouvrir une fenêtre de navigation au démarrage.
it.ro.HelpHomeConfig5:Indica se NetSurf aprirà  una finestra del browser all'avvio.
nl.ro.HelpHomeConfig5:Deze optie geeft aan of NetSurf automatisch een browservenster opent nadat het programma is opgestart.
zh_CN.ro.HelpHomeConfig5:这表示 NetSurf 是否在启动时打开浏览器 \w。

en.ro.HelpHomeConfig6:\Sreset the Home page options back to their default values.
de.ro.HelpHomeConfig6:Stellt die Standardeinstellungen wieder her.
fr.ro.HelpHomeConfig6:\Srevenir aux valeurs par défaut des options de Page d'accueil.
it.ro.HelpHomeConfig6:\Sresetta le opzioni della pagina iniziale ai valori predefiniti.
nl.ro.HelpHomeConfig6:Klik met KIES om de startpagina-instellingen in dit venster terug te zetten op de standaardwaarden.
zh_CN.ro.HelpHomeConfig6:\S将主页选项重置为默认值。

en.ro.HelpHomeConfig7:\Sclose this \w without saving changes.|M\Areturn the home options to the last saved configuration.
de.ro.HelpHomeConfig7:Klicken mit AUSWAHL schließt das Fenster ohne die Änderungen zu speichern.|MKlicken mit SPEZIAL stellt die zuletzt abgespeicherten Einstellungen wieder her.
fr.ro.HelpHomeConfig7:\Sfermer cette fenêtre sans sauver les changements|M\Arevenir aux options de Page d'accueil précédemment sauvegardées.
it.ro.HelpHomeConfig7:\Schiudi questa finestra senza salvare le modifiche.|M\Aripristina le opzioni della home all'ultima configurazione salvata.
nl.ro.HelpHomeConfig7:Klik met KIES om dit venster te sluiten zonder dat de gemaakte wijzigingen worden bewaard.|MKlik met PASAAN om de gemaakte wijzigingen ongedaan te maken; het venster wordt hierbij niet gesloten.
zh_CN.ro.HelpHomeConfig7:\S关闭此 \w 而不保存更改。|M\A将主页选项恢复到上次保存的配置。

en.ro.HelpHomeConfig8:\Ssave these settings and close the \w.|M\Asave these settings without closing the \w.
de.ro.HelpHomeConfig8:Klicken mit AUSWAHL speichert die Einstellungen und schließt das Fenster.|MKlicken mit SPEZIAL speichert die Einstellungen ohne das Fenster zu schließen.
fr.ro.HelpHomeConfig8:\Ssauver ces réglages et fermer la fenêtre.|M\Asauver ces réglages sans fermer la fenêtre.
it.ro.HelpHomeConfig8:\Ssalva queste impostazioni e chiudi la finestra.|M\Asalva queste impostazioni senza chiudere la finestra.
nl.ro.HelpHomeConfig8:Klik met KIES om de gemaakte wijzigingen te bewaren en dit venster te sluiten.|MKlikken met PASAAN heeft hetzelfde effect, alleen wordt het huidige venster dan niet gesloten.
zh_CN.ro.HelpHomeConfig8:\S保存这些设置并关闭 \w。|M\A在不关闭 \w 的情况下保存这些设置。

en.ro.HelpImageConfig:\Timage configuration \w
de.ro.HelpImageConfig:Das ist das Fenster zur Konfiguration der Bilddarstellungsoptionen.
fr.ro.HelpImageConfig:\Tla fenêtre de configuration d'Image
it.ro.HelpImageConfig:\Tconfigurazione della immagini \w
nl.ro.HelpImageConfig:De verwerking van afbeeldingen kan in dit venster gewijzigd worden.
zh_CN.ro.HelpImageConfig:\T图像配置 \w

en.ro.HelpImageConfig3:\Tcurrently selected foreground image quality.
de.ro.HelpImageConfig3:Das ist die aktuell gewählte Qualität für die Darstellung der Vordergrundbilder.
fr.ro.HelpImageConfig3:\Tla qualité d'image de premier plan sélectionnée actuellement.
it.ro.HelpImageConfig3:\Tqualità dell'immagine in primo piano correntemente selezionata.
nl.ro.HelpImageConfig3:Dit is momenteel de geselecteerde voorgrondafbeeldingskwaliteit.
zh_CN.ro.HelpImageConfig3:\T当前选择的前景图像质量。

en.ro.HelpImageConfig4:\Sselect a foreground image quality setting.|MError diffused provides the highest quality.
de.ro.HelpImageConfig4:Klicken mit AUSWAHL zur Wahl der Anzeigequalität für Vordergrundbilder.|MError-Diffusion bietet die beste Qualität.
fr.ro.HelpImageConfig4:\Schoisir un réglage de qualité pour les images de premier plan.|MAvec diffusion d'erreur correspond à la meilleure qualité.
it.ro.HelpImageConfig4:\Sseleziona una impostazione per la qualità dell'immagine in primo piano.|ML'errore diffuso fornisce la qualità migliore.
nl.ro.HelpImageConfig4:Klik met KIES om een bepaalde voorgrondafbeeldingskwaliteit te selecteren.|MFoutdiffusie biedt de hoogstmogelijke kwaliteit.
zh_CN.ro.HelpImageConfig4:\S选择前景图像质量设置。|M误差扩散方法可提供最高质量。

en.ro.HelpImageConfig6:\Tcurrently selected background image quality.
de.ro.HelpImageConfig6:Das ist die aktuell gewählte Qualität für die Darstellung der Hintergrundbilder.
fr.ro.HelpImageConfig6:\Tla qualité d'image de fond sélectionnée actuellement.
it.ro.HelpImageConfig6:\Tqualità dell'immagine di sfondo correntemente selezionata.
nl.ro.HelpImageConfig6:Dit is momenteel de geselecteerde achtergrondafbeeldingskwaliteit.
zh_CN.ro.HelpImageConfig6:\T当前选择的背景图像质量。

en.ro.HelpImageConfig7:\Sselect a background image quality setting.|MError diffused provides the highest quality.
de.ro.HelpImageConfig7:Klicken mit AUSWAHL zur Wahl der Anzeigequalität für Hintergrundbilder.|MError-Diffusion bietet die beste Qualität.
fr.ro.HelpImageConfig7:\Schoisir un réglage de qualité pour les images de fond.|MAvec diffusion d'erreur correspond à la meilleure qualité.
it.ro.HelpImageConfig7:\Sseleziona una impostazione per la qualità dell'immagine di sfondo.|ML'errore diffuso fornisce la qualità migliore.
nl.ro.HelpImageConfig7:Klik met KIES om een bepaalde achtergrondafbeeldingskwaliteit te selecteren.|MFoutdiffusie biedt de hoogstmogelijke kwaliteit.
zh_CN.ro.HelpImageConfig7:\S选择背景图像质量设置。|M误差扩散方法可提供最高质量。

en.ro.HelpImageConfig8:\Timage quality preview image.|MThe optimum results are achived with both foreground and background image quality set to error diffused.|MThe user guide provides more information on the implications of these options.
de.ro.HelpImageConfig8:Das ist das Vorschaubild.|MDie qualitativ besten Anzeigeresultate werden erzielt, wenn Vorder- und Hintergrundbilder per Error-Diffusion dargestellt werden.|MGenauere Informationen gibt es in der Dokumentation.
fr.ro.HelpImageConfig8:\Timage de prévisualisation de qualité d'image.|MLes résultats optimaux sont obtenus avec des images de premier plan et de fond avec diffusion d'erreur.|MLe guide utilisateur fournit plus d'informations quant aux implications de cette option.
it.ro.HelpImageConfig8:\TQualità immagine di anteprima.|MI risultati ottimali vengono raggiunti impostando la qualità dell'immagine in primo piano e di sfondo su errore diffuso.|MLa guida in linea fornisce ulteriori informazioni sulle implicazioni di queste opzioni.
nl.ro.HelpImageConfig8:Dit is een kwaliteitsvoorbeeldafbeelding.|MSelecteer foutdiffusie voor zowel voorgrond- als achtergrond voor de beste kwaliteit.|MDe gebruikershandleiding geeft meer informatie over de implicaties van deze mogelijkheden.
zh_CN.ro.HelpImageConfig8:\T图像质量预览图像。|M在前景和背景图像质量均设置为误差扩散的情况下可获得最佳效果。|M用户指南提供了有关这些选项含义的详细信息。

en.ro.HelpImageConfig12:You can enter the minimum time between animation frames here.|MA very low setting can cause your computer to slow down when rapid animations are displayed and is not suitable for slow computers.
de.ro.HelpImageConfig12:Hier kann die minimale Zeitverzögerung zwischen den Frames einer Animation vorgegeben werden.|MSehr niedrige Werte können bei raschen Animationen hohe Rechenleistungen erfordern und sind darum nicht geeignet für langsamere Computer.
fr.ro.HelpImageConfig12:Vous pouvez entrer ici le temps minimum entre deux images d'animation.|MUn réglage trop bas peut ralentir les animations affichées et ne convient pas à des ordinateurs lents.
it.ro.HelpImageConfig12:Puoi inserire qui il tempo minimo tra i frame di animazione.|MUn'impostazione molto bassa potrebbe rallentare il computer qualora vengano visualizzate animazioni rapide, potrebbe quindi non essere adatta su computer lenti.
nl.ro.HelpImageConfig12:In dit veld kan de minimumtijd ingevoerd worden tussen de opeenvolgende animatiebeelden.|MEen lage waarde kan er toe leiden dat het systeem traag wordt bij het tonen van snelle animaties en is niet geschikt voor langzame systemen.
zh_CN.ro.HelpImageConfig12:您可以在此处输入画帧之间的最短时间。|M一个非常低的设置会导致您的计算机在显示快速动画时速度变慢，不适合速度较慢的计算机。

en.ro.HelpImageConfig13:\Sreduce the minimum time between animation frames.
de.ro.HelpImageConfig13:Klicken mit AUSWAHL verkleinert die minimale Wartezeit zwischen aufeinanderfolgenden Einzelbildern einer Animation.
fr.ro.HelpImageConfig13:\Sréduire le temps minimum entre deux images d'animation.
it.ro.HelpImageConfig13:\Sriduci il tempo di intervallo minimo tra i frame di animazione.
nl.ro.HelpImageConfig13:Klik met KIES om de minimumtijd tussen animatie-afbeeldingen te verkleinen.
zh_CN.ro.HelpImageConfig13:\S减少画帧之间的最短时间。

en.ro.HelpImageConfig14:\Sincrease the minimum time between animation frames.
de.ro.HelpImageConfig14:Klicken mit AUSWAHL vergrößert die minimale Wartezeit zwischen aufeinanderfolgenden Einzelbildern einer Animation.
fr.ro.HelpImageConfig14:\Saugmenter le temps minimum entre deux images d'animation.
it.ro.HelpImageConfig14:\Saumenta il tempo di intervallo minimo tra i frame di animazione.
nl.ro.HelpImageConfig14:Klik met KIES om de minimumtijd tussen animatie-afbeeldingen te vergroten.
zh_CN.ro.HelpImageConfig14:\S增加画帧之间的最短时间。

en.ro.HelpImageConfig16:This indicates whether NetSurf will disable animations on web pages.|MWhen animations are disabled, NetSurf will show the first frame as a static image.
de.ro.HelpImageConfig16:Erlaubt das Abschalten der Animationsdarstellung auf Webseiten.|MSind die Animationen abgeschaltet, wird von NetSurf lediglich das erste Einzelbild der Animationsfolge als einfaches Bild angezeigt.
fr.ro.HelpImageConfig16:Ceci indique si Netsurf doit annuler les animations des pages web.|MLorsque les animations sont désactivées, Netsurf utilisera la première image comme image statique.
it.ro.HelpImageConfig16:Indica se NetSurf disabiliterà le animazioni sulle pagine Web.|MQuando le animazioni sono disabilitate NetSurf mostrerà il primo fotogramma come immagine statica.
nl.ro.HelpImageConfig16:Deze optie geeft aan of animaties getoond worden.|MWanneer animaties niet worden getoond, dan wordt de eerste beeld van de animatie als een statische afbeelding getoond.
zh_CN.ro.HelpImageConfig16:这表示 NetSurf 是否禁用网页上的动画。|M禁用动画时，NetSurf 会将第一帧动画显示为静态图像。

en.ro.HelpImageConfig17:\Sreset the Image options back to their default values.
de.ro.HelpImageConfig17:Stellt die Bildoptionen zurück auf die Standardwerte.
fr.ro.HelpImageConfig17:\Srevenir aux valeurs par défaut des options d'Image.
it.ro.HelpImageConfig17:\Sresetta le opzioni della immagini ai valori predefiniti.
nl.ro.HelpImageConfig17:Klik met KIES om de instellingen in dit venster terug te zetten op de standaardwaarden.
zh_CN.ro.HelpImageConfig17:\S将图像选项重置为默认值。

en.ro.HelpImageConfig18:\Sclose this \w without saving changes.|M\Areturn the image options to the last saved configuration.
de.ro.HelpImageConfig18:Klicken mit AUSWAHL schließt das Fenster ohne die Änderungen zu speichern.|MKlicken mit SPEZIAL stellt die zuletzt abgespeicherten Einstellungen wieder her.            
fr.ro.HelpImageConfig18:\Sfermer cette fenêtre sans sauver les changements|M\Arevenir aux options d'Image précédemment sauvegardées.
it.ro.HelpImageConfig18:\Schiudi questa finestra senza salvare le modifiche.|M\Aripristina le opzioni delle immagini all'ultima configurazione salvata.
nl.ro.HelpImageConfig18:Klik met KIES om dit venster te sluiten zonder dat de gemaakte wijzigingen worden bewaard.|MKlik met PASAAN om de gemaakte wijzigingen ongedaan te maken; het venster wordt hierbij niet gesloten.
zh_CN.ro.HelpImageConfig18:\S关闭此 \w 而不保存更改。|M\A将图像选项恢复到上次保存的配置。

en.ro.HelpImageConfig19:\Ssave these settings and close the \w.|M\Asave these settings without closing the \w.
de.ro.HelpImageConfig19:Klicken mit AUSWAHL speichert die Einstellungen und schließt das Fenster.|MKlicken mit SPEZIAL speichert die Einstellungen ohne das Fenster zu schließen.               
fr.ro.HelpImageConfig19:\Ssauver ces réglages et fermer la fenêtre.|M\Asauver ces réglages sans fermer la fenêtre.
it.ro.HelpImageConfig19:\Ssalva queste impostazioni e chiudi la finestra.|M\Asalva queste impostazioni senza chiudere la finestra.
nl.ro.HelpImageConfig19:Klik met KIES om de gemaakte wijzigingen te bewaren en dit venster te sluiten.|MKlikken met PASAAN heeft hetzelfde effect, alleen wordt het huidige venster dan niet gesloten.
zh_CN.ro.HelpImageConfig19:\S保存这些设置并关闭 \w。|M\A在不关闭 \w 的情况下保存这些设置。

en.ro.HelpInterfaceConfig:\Tinterface configuration \w
de.ro.HelpInterfaceConfig:Fenster zur Einstellung des Programmverhaltens in ausgewählten Situationen
fr.ro.HelpInterfaceConfig:\Tla fenêtre de configuration d'interface
it.ro.HelpInterfaceConfig:\Tconfigurazione dell'interfaccia \w
nl.ro.HelpInterfaceConfig:De interface-instellingen kunnen in dit venster gewijzigd worden.
zh_CN.ro.HelpInterfaceConfig:\T界面配置 \w

en.ro.HelpInterfaceConfig2:This indicates whether NetSurf will strip file extensions when saving files to disc.
de.ro.HelpInterfaceConfig2:Beim Abspeichern von Dateien auf einen Datenträger werden die Dateinamenserweiterungen (Extensions) aus dem Dateinamen entfernt.
fr.ro.HelpInterfaceConfig2:Ceci indique si Netsurf supprime les extensions de fichiers lors d'une sauvegarde sur disque.
it.ro.HelpInterfaceConfig2:Indica se NetSurf rimuoverà le estensioni dei file durante il salvataggio dei file su disco.
nl.ro.HelpInterfaceConfig2:Deze optie geeft aan of bestandsextensies verwijderd zullen worden bij het bewaren.
zh_CN.ro.HelpInterfaceConfig2:这表示 NetSurf 是否在将文件保存到磁盘时省去文件扩展名。

en.ro.HelpInterfaceConfig3:This indicates whether NetSurf will ask for confirmation before overwriting files of the same name.
de.ro.HelpInterfaceConfig3:Beim Abspeichern wird vor dem Überschreiben namensgleicher Dateien von NetSurf nachgefragt, ob dies so erfolgen soll.
fr.ro.HelpInterfaceConfig3:Ceci indique si Netsurf doit demander confirmation avant d'écraser des fichiers portant le même nom.
it.ro.HelpInterfaceConfig3:Indica se NetSurf chiederà conferma prima di sovrascrivere i file con lo stesso nome.
nl.ro.HelpInterfaceConfig3:Deze optie geeft aan of er toestemming wordt gevraagd voor het overschrijven van bestanden met dezelfde naam.
zh_CN.ro.HelpInterfaceConfig3:这表示 NetSurf 是否在覆盖同名文件之前需要确认。

en.ro.HelpInterfaceConfig6:This indicates whether NetSurf's URL suggestion feature is enabled.|MURL suggestion shows options for completing URLs as you type into NetSurf's URL bar.
de.ro.HelpInterfaceConfig6:Fantastisches Feature zum automatischen Vorschlagen von URL Adressen bei deren Eingabe.|MDiese Funktion zeigt bei der Eingabe von Webadressen in die Adressleiste mögliche sinnvolle Adressvorschläge während des Eintippens an.
fr.ro.HelpInterfaceConfig6:Ceci indique si la fontion de suggestion d'URL de Netsurf est activée.|MLa suggestion d'URL montre les possibilités de complétion d'URL au fur et à mesure où elles sont tapées dans la barre.
it.ro.HelpInterfaceConfig6:Indica se la funzione di suggerimento URL di NetSurf sarà abilitata.|MIl suggerimento URL mostra le opzioni per il completamento degli URL durante la digitazione nella barra indirizzi di NetSurf.
nl.ro.HelpInterfaceConfig6:Deze optie geeft aan of het geven van adressuggesties is ingesteld.|MAdressuggestie geeft tijdens het typen van een adres een suggestie van het complete webadres.
zh_CN.ro.HelpInterfaceConfig6:这表示是否启用 NetSurf 的地址建议功能。|M当您在 NetSurf 的地址栏中键入时，地址建议会显示用于填写地址的选项。

en.ro.HelpInterfaceConfig7:This indicates whether the URL for the item under the pointer in NetSurf's local history \w will be displayed.
de.ro.HelpInterfaceConfig7:In der lokalen History werden die Adressen der besuchten Webseiten schwebend über den zugehörigen Bildern eingeblendet.
fr.ro.HelpInterfaceConfig7:Ceci indique si l'URL de l'item sous le pointeur dans la fenêtre d'historique local doit être affiché.
it.ro.HelpInterfaceConfig7:Indica se verrà visualizzato l'URL dell'elemento sotto il puntatore del mouse nella finestra della cronologia locale di NetSurf.
nl.ro.HelpInterfaceConfig7:Deze optie geeft aan of het adres van een item onder de muisaanwijzer in de venstergeschiedenis zal worden getoond.
zh_CN.ro.HelpInterfaceConfig7:这表示是否在 NetSurf 本地历史 \w 中显示鼠标指针下的项地址。

en.ro.HelpInterfaceConfig10:This indicates whether NetSurf will use a thumbnail when iconising windows to the Pinboard.
de.ro.HelpInterfaceConfig10:Beim verkleinernden Ablegen eines Browserfensters auf dem Desktophintergrund (Iconisieren) wird von NetSurf ein fensterspezifisches Icon erzeugt, welches den aktuellen Seiteninhalt wiedergibt.
fr.ro.HelpInterfaceConfig10:Ceci indique si Netsurf doit utiliser une miniature lors de l'iconisation vers le Punaiseur (Pinboard).
it.ro.HelpInterfaceConfig10:Indica se NetSurf utilizzerà una miniatura quando si iconificano le finestre nella Pinboard.
nl.ro.HelpInterfaceConfig10:Deze optie geeft aan of er een miniatuur van de pagina wordt getoond bij het symboliseren van vensters naar het prikbord.
zh_CN.ro.HelpInterfaceConfig10:这表示 NetSurf 是否在将窗口图标化到插接板时使用缩略图。

en.ro.HelpInterfaceConfig11:\Sreset the Interface options back to their default values.
de.ro.HelpInterfaceConfig11:Stellt die Standardeinstellungen wieder her.
fr.ro.HelpInterfaceConfig11:\Srevenir aux valeurs par défaut des options d'Interface.
it.ro.HelpInterfaceConfig11:\Sresetta le opzioni dell'interfaccia ai valori predefiniti.
nl.ro.HelpInterfaceConfig11:Klik met KIES om de instellingen in dit venster terug te zetten op de standaardwaarden.
zh_CN.ro.HelpInterfaceConfig11:\S将界面选项重置为默认值。

en.ro.HelpInterfaceConfig12:\Sclose this \w without saving changes.|M\Areturn the interface options to the last saved configuration.
de.ro.HelpInterfaceConfig12:Klicken mit AUSWAHL schließt das Fenster ohne die Änderungen zu speichern.|MKlicken mit SPEZIAL stellt die zuletzt abgespeicherten Einstellungen wieder her.
fr.ro.HelpInterfaceConfig12:\Sfermer cette fenêtre sans sauver les changements|M\Arevenir aux options d'Interface précédemment sauvegardées.
it.ro.HelpInterfaceConfig12:\Schiudi questa finestra senza salvare le modifiche.|M\Aripristina le opzioni dell'interfaccia all'ultima configurazione salvata.
nl.ro.HelpInterfaceConfig12:Klik met KIES om dit venster te sluiten zonder dat de gemaakte wijzigingen worden bewaard.|MKlik met PASAAN om de gemaakte wijzigingen ongedaan te maken; het venster wordt hierbij niet gesloten.
zh_CN.ro.HelpInterfaceConfig12:\S关闭此 \w 而不保存更改。|M\A将界面选项恢复到上次保存的配置。

en.ro.HelpInterfaceConfig13:\Ssave these settings and close the \w.|M\Asave these settings without closing the \w.
de.ro.HelpInterfaceConfig13:Klicken mit AUSWAHL speichert die Einstellungen und schließt das Fenster.|MKlicken mit SPEZIAL speichert die Einstellungen ohne das Fenster zu schließen.
fr.ro.HelpInterfaceConfig13:\Ssauver ces réglages et fermer la fenêtre.|M\Asauver ces réglages sans fermer la fenêtre.
it.ro.HelpInterfaceConfig13:\Ssalva queste impostazioni e chiudi la finestra.|M\Asalva queste impostazioni senza chiudere la finestra.
nl.ro.HelpInterfaceConfig13:Klik met KIES om de gemaakte wijzigingen te bewaren en dit venster te sluiten.|MKlikken met PASAAN heeft hetzelfde effect, alleen wordt het huidige venster dan niet gesloten.
zh_CN.ro.HelpInterfaceConfig13:\S保存这些设置并关闭 \w。|M\A在不关闭 \w 的情况下保存这些设置。

en.ro.HelpInterfaceConfig16:This indicates whether NetSurf will use an external hotlist client if available, in preference to the internal hotlist.
de.ro.HelpInterfaceConfig16:Erlaubt das Benutzen eines externen Programmes zur Verwaltung der Hotlist.
fr.ro.HelpInterfaceConfig16:This indicates whether NetSurf will use an external hotlist client if available, in preference to the internal hotlist.
it.ro.HelpInterfaceConfig16:Indica se NetSurf tenterà di utilizzare un client segnalibri esterno se disponibile, al posto di quello interno.
nl.ro.HelpInterfaceConfig16:Deze optie geeft aan of de favorietenlijst via een extern programma (indien beschikbaar) beheerd mogen worden.
zh_CN.ro.HelpInterfaceConfig16:这表示 NetSurf 是否优先使用外部常用列表客户端(如果可用)，而不是内部常用列表。

en.ro.HelpInterfaceConfig18:\Tthe path to a hotlist application which will be used to display the hotlist.
de.ro.HelpInterfaceConfig18:\Tder Pfad zu einer Anwendung, die die Hotlist verwalten kann.
fr.ro.HelpInterfaceConfig18:\Tthe path to a hotlist application which will be used to display the hotlist.
it.ro.HelpInterfaceConfig18:\Til percorso di un'applicazione esterna da utilizzare per la visualizzazione dei segnalibri.
nl.ro.HelpInterfaceConfig18:Voer in dit invoerveld het pad in van een extern programma dat de favorietenlijst mag beheren.
zh_CN.ro.HelpInterfaceConfig18:\T常用列表应用程序的路径，将用来显示常用列表。

en.ro.HelpLanguageConfig:\Tlanguage configuration \w
de.ro.HelpLanguageConfig:Konfigurationsfenster für die Spracheinstellungen
fr.ro.HelpLanguageConfig:\Tfenêtre de configuration de langue.
it.ro.HelpLanguageConfig:\Tconfigurazione della lingua \w
nl.ro.HelpLanguageConfig:Diverse taalinstellingen kunnen in dit venster gewijzigd worden.
zh_CN.ro.HelpLanguageConfig:\T语言配置 \w

en.ro.HelpLanguageConfig3:\Tcurrently selected interface language.|MThe interface language is the language used for NetSurf's messages and dialogue boxes.
de.ro.HelpLanguageConfig3:Das ist die aktuell eingestellte Sprache für die Bedienoberfläche.|MDiese Sprache wird genutzt, um NetSurf's Meldungen, Texte der Dialogboxen, Menüs darzustellen.
fr.ro.HelpLanguageConfig3:\Tla langue d'interface sélectionnée actuellement.|MLa langue d'interface est la langue utilisée pour les messages et les boîtes de dialogue de Netsurf.
it.ro.HelpLanguageConfig3:\Tla lingua dell'interfaccia correntemente selezionata.|MLa lingua dell'interfaccia � la lingua utilizzata per i messaggi e le finestre di dialogo di NetSurf.
nl.ro.HelpLanguageConfig3:Dit is momenteel de geselecteerde gebruikersinterfacetaal.|MDe interfacetaal is de taal voor de melding- en dialoogvensters.
zh_CN.ro.HelpLanguageConfig3:\T当前选择的界面语言。|M界面语言是 NetSurf 浏览器消息和对话框使用的语言。

en.ro.HelpLanguageConfig4:\Sselect an interface language.
de.ro.HelpLanguageConfig4:Klicken mit AUSWAHL zum Auswählen einer Oberflächensprache.
fr.ro.HelpLanguageConfig4:\Schoisir une langue d'interface.
it.ro.HelpLanguageConfig4:\Sseleziona una lingua per l'interfaccia.
nl.ro.HelpLanguageConfig4:Klik met KIES om de gebruikersinterfacetaal te kiezen.
zh_CN.ro.HelpLanguageConfig4:\S选择界面语言。

en.ro.HelpLanguageConfig6:\Tcurrently selected web page language.|MIf a web site provides a choice of languages, NetSurf will request the page in your preferred language.
de.ro.HelpLanguageConfig6:Das ist die aktuelle Sprache zur Anzeige auf Webseiten.|MWenn eine Webseite die Darstellung in verschiedenen Sprachen anbietet, wird NetSurf die Webseite in der hier eingestellten bevorzugten Sprache abrufen.
fr.ro.HelpLanguageConfig6:\Tla langue de page web sélectionnée actuellement.|MSi un site web fournit un choix de langues, Netsurf demandera la page dans votre langue favorite.
it.ro.HelpLanguageConfig6:\Tla lingua della pagina web correntemente selezionata.|MSe un sito Web offre una scelta di lingue, NetSurf richiederà la pagina nella tua lingua preferita.
nl.ro.HelpLanguageConfig6:Dit is momenteel de geselecteerde webpaginataal.|MWanneer een pagina meerdere taalmogelijkheden biedt, zal de NetSurf de pagina in de gewenste taal proberen op te vragen.
zh_CN.ro.HelpLanguageConfig6:\T当前选择的网页语言。|M如果网站提供语言选择，NetSurf 将以您的首选语言请求网页。

en.ro.HelpLanguageConfig7:\Sselect a preferred web page language.
de.ro.HelpLanguageConfig7:Klicken mit AUSWAHL zum Auswählen einer Webseitensprache.
fr.ro.HelpLanguageConfig7:\Schoisir une langue de page web préférée.
it.ro.HelpLanguageConfig7:\Sseleziona una lingua preferita per le pagine web.
nl.ro.HelpLanguageConfig7:Klik met KIES om de gewenste webpaginataal te kiezen.
zh_CN.ro.HelpLanguageConfig7:\S选择网页首选语言。

en.ro.HelpLanguageConfig8:\Sreset the Language options back to their default values.
de.ro.HelpLanguageConfig8:Stellt die Standardeinstellungen wieder her.
fr.ro.HelpLanguageConfig8:\Srevenir aux valeurs par défaut des options de Langue.
it.ro.HelpLanguageConfig8:\Sresetta le opzioni della lingua ai valori predefiniti.
nl.ro.HelpLanguageConfig8:Klik met KIES om de instellingen in dit venster terug te zetten op de standaardwaarden.
zh_CN.ro.HelpLanguageConfig8:\S将语言选项重置为默认值。

en.ro.HelpLanguageConfig9:\Sclose this \w without saving changes.|M\Areturn the language options to the last saved configuration.
de.ro.HelpLanguageConfig9:Klicken mit AUSWAHL schließt das Fenster ohne die Änderungen zu speichern.|MKlicken mit SPEZIAL stellt die zuletzt abgespeicherten Einstellungen wieder her.
fr.ro.HelpLanguageConfig9:\Sfermer cette fenêtre sans sauver les changements|M\Arevenir aux options de Langue précédemment sauvegardées.
it.ro.HelpLanguageConfig9:\Schiudi questa finestra senza salvare le modifiche.|M\Aripristina le opzioni della lingua all'ultima configurazione salvata.
nl.ro.HelpLanguageConfig9:Klik met KIES om dit venster te sluiten zonder dat de gemaakte wijzigingen worden bewaard.|MKlik met PASAAN om de gemaakte wijzigingen ongedaan te maken; het venster wordt hierbij niet gesloten.
zh_CN.ro.HelpLanguageConfig9:\S关闭此 \w 而不保存更改。|M\A将语言选项恢复到上次保存的配置。

en.ro.HelpLanguageConfig10:\Ssave these settings and close the \w.|M\Asave these settings without closing the \w.
de.ro.HelpLanguageConfig10:Klicken mit AUSWAHL speichert die Einstellungen und schließt das Fenster.|MKlicken mit SPEZIAL speichert die Einstellungen ohne das Fenster zu schließen.
fr.ro.HelpLanguageConfig10:\Ssauver ces réglages et fermer la fenêtre.|M\Asauver ces réglages sans fermer la fenêtre.
it.ro.HelpLanguageConfig10:\Ssalva queste impostazioni e chiudi la finestra.|M\Asalva queste impostazioni senza chiudere la finestra.
nl.ro.HelpLanguageConfig10:Klik met KIES om de gemaakte wijzigingen te bewaren en dit venster te sluiten.|MKlikken met PASAAN heeft hetzelfde effect, alleen wordt het huidige venster dan niet gesloten.
zh_CN.ro.HelpLanguageConfig10:\S保存这些设置并关闭 \w。|M\A在不关闭 \w 的情况下保存这些设置。

en.ro.HelpSecurityConfig:\Tsecurity configuration \w
de.ro.HelpSecurityConfig:Fenster zur Konfiguration der Sicherheitseinstellungen
fr.ro.HelpSecurityConfig:\Tla fenêtre de configuration de sécurité
it.ro.HelpSecurityConfig:\Tconfigurazione di sicurezza \w
nl.ro.HelpSecurityConfig:De privacy- en veiligheidsinstellingen kunnen in dit venster gewijzigd worden.
zh_CN.ro.HelpSecurityConfig:\T安全配置 \w

en.ro.HelpSecurityConfig2:This indicates whether NetSurf will send site referral information to web servers.|MWhen this is enabled NetSurf will tell the web server of a new page the address of the site you came from, after following a link.
de.ro.HelpSecurityConfig2:NetSurf sendet Seitenreferenzinformationen an Webserver.|MIst diese Option gewählt, schickt NetSurf an den Server einer neuen Webseite die Adresse der Seite von der aus die aktuelle über einen Link aufgerufen wurde.
fr.ro.HelpSecurityConfig2:Ceci indique si Netsurf doit envoyer l'information de renvoi de site aux serveurs web.|MLorsque ceci est activé Netsurf signalera au serveur web d'une nouvelle page l'adresse du site d'où vous venez, après avoir suivi un lien.
it.ro.HelpSecurityConfig2:Indica se NetSurf invierà  le informazioni di riferimento del sito ai server Web.|MQuando questo � abilitato, NetSurf comunicherà  al server Web di una nuova pagina l'indirizzo del sito dal quale proveniva, dopo aver seguito un link.
nl.ro.HelpSecurityConfig2:Deze optie geeft aan of site-gerelateerde informatie naar webservers wordt meegezonden.|MIndien toegestaan, ontvangt de webserver informatie over de vorige pagina waar, via een koppeling, vandaan is gekomen.
zh_CN.ro.HelpSecurityConfig2:这表示 NetSurf 是否将站点推荐信息发送到网络服务器。|M启用此选项后，NetSurf 将在跟踪链接后将您的站点网址告知新网页的网络服务器。

en.ro.HelpSecurityConfig6:You can enter the length of time that items are stored in global history here.
de.ro.HelpSecurityConfig6:Hier kann die Zeitdauer in Tagen angegeben werden, bis zu deren Ablauf Objekte in der globalen History gespeichert bleiben.
fr.ro.HelpSecurityConfig6:Vous pouvez entrer ici la durée de stockage des items dans l'historique global.
it.ro.HelpSecurityConfig6:Puoi inserire qui il periodo di tempo nel quale gli oggetti verranno memorizzati nella cronologia globale.
nl.ro.HelpSecurityConfig6:In dit veld kan de tijdsduur ingevoerd worden, dat items bewaard worden in de browsergeschiedenis.
zh_CN.ro.HelpSecurityConfig6:您可以在此处输入项在全局历史记录中存储的时长。

en.ro.HelpSecurityConfig7:\Sreduce the global history duration.
de.ro.HelpSecurityConfig7:Klicken mit AUSWAHL verkürzt die Aufbewahrungszeit von Seiten in der globalen History.
fr.ro.HelpSecurityConfig7:\Sréduire la durée de l'historique global.
it.ro.HelpSecurityConfig7:\Sriduci la durata della cronologia globale.
nl.ro.HelpSecurityConfig7:Klik met KIES om de tijdsduur van de browsergeschiedenis per dag te verminderen.
zh_CN.ro.HelpSecurityConfig7:\S缩短全局历史记录保存时间。

en.ro.HelpSecurityConfig8:\Sincrease the global history duration.
de.ro.HelpSecurityConfig8:Klicken mit AUSWAHL verlängert die Aufbewahrungszeit von Seiten in der globalen History.
fr.ro.HelpSecurityConfig8:\Saugmenter la durée de l'historique global.
it.ro.HelpSecurityConfig8:\Saumenta la durata della cronologia globale.
nl.ro.HelpSecurityConfig8:Klik met KIES om de tijdsduur van de browsergeschiedenis per dag te vermeerderen,
zh_CN.ro.HelpSecurityConfig8:\S增加全局历史记录保存时间。

en.ro.HelpSecurityConfig10:\Sreset the Security options back to their default values.
de.ro.HelpSecurityConfig10:Stellt die Standardeinstellungen wieder her.
fr.ro.HelpSecurityConfig10:\Srevenir aux valeurs par défaut des options de Sécurité.
it.ro.HelpSecurityConfig10:\Sresetta le opzioni di sicurezza ai valori predefiniti.
nl.ro.HelpSecurityConfig10:Klik met KIES om de instellingen in dit venster terug te zetten op de standaardwaarden.
zh_CN.ro.HelpSecurityConfig10:\S将安全选项重置为其默认值。

en.ro.HelpSecurityConfig11:\Sclose this \w without saving changes.|M\Areturn the security options to the last saved configuration.
de.ro.HelpSecurityConfig11:Klicken mit AUSWAHL schließt das Fenster ohne die Änderungen zu speichern.|MKlicken mit SPEZIAL stellt die zuletzt abgespeicherten Einstellungen wieder her.                                  
fr.ro.HelpSecurityConfig11:\Sfermer cette fenêtre sans sauver les changements|M\Arevenir aux options de Sécurité précédemment sauvegardées.
it.ro.HelpSecurityConfig11:\Schiudi questa finestra senza salvare le modifiche.|M\Aripristina le opzioni di sicurezza all'ultima configurazione salvata.
nl.ro.HelpSecurityConfig11:Klik met KIES om dit venster te sluiten zonder dat de gemaakte wijzigingen worden bewaard.|MKlik met PASAAN om de gemaakte wijzigingen ongedaan te maken; het venster wordt hierbij niet gesloten.
zh_CN.ro.HelpSecurityConfig11:\S关闭此 \w 而不保存更改。|M\A将安全选项恢复到上次保存的配置。

en.ro.HelpSecurityConfig12:\Ssave these settings and close the \w.|M\Asave these settings without closing the \w.
de.ro.HelpSecurityConfig12:Klicken mit AUSWAHL speichert die Einstellungen und schließt das Fenster.|MKlicken mit SPEZIAL speichert die Einstellungen ohne das Fenster zu schließen.                                     
fr.ro.HelpSecurityConfig12:\Ssauver ces réglages et fermer la fenêtre.|M\Asauver ces réglages sans fermer la fenêtre.
it.ro.HelpSecurityConfig12:\Ssalva queste impostazioni e chiudi la finestra.|M\Asalva queste impostazioni senza chiudere la finestra.
nl.ro.HelpSecurityConfig12:Klik met KIES om de gemaakte wijzigingen te bewaren en dit venster te sluiten.|MKlikken met PASAAN heeft hetzelfde effect, alleen wordt het huidige venster dan niet gesloten.
zh_CN.ro.HelpSecurityConfig12:\S保存这些设置并关闭\w。|M\A在不关闭\w的情况下保存这些设置。

en.ro.HelpThemeConfig:\Ttheme configuration \w
de.ro.HelpThemeConfig:Fenster zur Auswahl des Anzeigethemas
fr.ro.HelpThemeConfig:\Tla fenêtre de configuration de thème
it.ro.HelpThemeConfig:\Tconfigurazione dei temi \w
nl.ro.HelpThemeConfig:Het thema kan in dit venster gewijzigd worden.
zh_CN.ro.HelpThemeConfig:\T主题配置 \w

en.ro.HelpThemeConfig2:\Sreset the Theme options back to their default values.
de.ro.HelpThemeConfig2:Stellt die Standardeinstellungen wieder her.
fr.ro.HelpThemeConfig2:\Srevenir aux valeurs par défaut des options de Thème.
it.ro.HelpThemeConfig2:\Sresetta le opzioni del tema ai valori predefiniti.
nl.ro.HelpThemeConfig2:Klik met KIES om de instellingen in dit venster terug te zetten op de standaardwaarden.
zh_CN.ro.HelpThemeConfig2:\S将主题选项重置为默认值。

en.ro.HelpThemeConfig3:\Sclose this \w without saving changes.|M\Areturn the theme options to the last saved configuration.
de.ro.HelpThemeConfig3:Klicken mit AUSWAHL schließt das Fenster ohne die Änderungen zu speichern.|MKlicken mit SPEZIAL stellt die zuletzt abgespeicherten Einstellungen wieder her.
fr.ro.HelpThemeConfig3:\Sfermer cette fenêtre sans sauver les changements|M\Arevenir aux options de Thème précédemment sauvegardées.
it.ro.HelpThemeConfig3:\Schiudi questa finestra senza salvare le modifiche.|M\Aripristina le opzioni dei temi all'ultima configurazione salvata.
nl.ro.HelpThemeConfig3:Klik met KIES om dit venster te sluiten zonder dat de gemaakte wijzigingen worden bewaard.|MKlik met PASAAN om de gemaakte wijzigingen ongedaan te maken; het venster wordt hierbij niet gesloten.
zh_CN.ro.HelpThemeConfig3:\S关闭此 \w 而不保存更改。|M\A将主题选项恢复到上次保存的配置。

en.ro.HelpThemeConfig4:\Ssave these settings and close the \w.|M\Asave these settings without closing the \w.
de.ro.HelpThemeConfig4:Klicken mit AUSWAHL speichert die Einstellungen und schließt das Fenster.|MKlicken mit SPEZIAL speichert die Einstellungen ohne das Fenster zu schließen.   
fr.ro.HelpThemeConfig4:\Ssauver ces réglages et fermer la fenêtre.|M\Asauver ces réglages sans fermer la fenêtre.
it.ro.HelpThemeConfig4:\Ssalva queste impostazioni e chiudi la finestra.|M\Asalva queste impostazioni senza chiudere la finestra.
nl.ro.HelpThemeConfig4:Klik met KIES om de gemaakte wijzigingen te bewaren en dit venster te sluiten.|MKlikken met PASAAN heeft hetzelfde effect, alleen wordt het huidige venster dan niet gesloten.
zh_CN.ro.HelpThemeConfig4:\S保存这些设置并关闭 \w。|M\A在不关闭 \w 的情况下保存这些设置。

en.ro.HelpThemePConfig:This pane shows the available themes.|MThe selected icon theme is used for NetSurf browser \ws, the hotlist, global history and cookie management.
de.ro.HelpThemePConfig:Dieser Dialog zeigt die verfügbaren Themen.|MDas ausgewählte Thema wird bei der Anzeige von Browserfenster, Cookieverwaltung, Hotlist und History eingesetzt.
fr.ro.HelpThemePConfig:Cette fenêtre indique les thèmes disponibles.|MLe thème de l'icône sélectionnée est utilisée pour les fenêtres de navigation de Netsurf, la liste des favoris et l'historique global.
it.ro.HelpThemePConfig:Questo pannello mostra i temi disponibili.|MIl tema delle icone selezionato verrà  usato dal browser NetSurf \ws, dai segnalibri, dalla cronologia globale e dal gestore dei cookie.
nl.ro.HelpThemePConfig:Dit deelvenster toont de beschikbare thema's.|MHet geselecteerde thema wordt gebruikt in de NetSurf-browservensters, de favorietenlijst en de browsergeschiedenis.
zh_CN.ro.HelpThemePConfig:此窗格显示可用的主题。|M选定的图标主题用于 NetSurf 浏览器 \ws、常用列表、全局历史记录和 Cookie 管理。

# Amiga HelpHint (tooltip) text
#

en.ami.HelpToolbarBack:Back\nLMB: Steps back one page\nRMB: Display a menu of recent pages
de.ami.HelpToolbarBack:Back\nLMB: Steps back one page\nRMB: Display a menu of recent pages
fr.ami.HelpToolbarBack:Back\nLMB: Steps back one page\nRMB: Display a menu of recent pages
it.ami.HelpToolbarBack:Indietro
nl.ami.HelpToolbarBack:Vorige\nLMB: Springt naar de vorige pagina in de venstergeschiedenis\nRMB: Toon menu met de venstergeschiedenis
zh_CN.ami.HelpToolbarBack:后退 \n鼠标左键：后退一页\n鼠标右键：显示最近页面的菜单

en.ami.HelpToolbarForward:Forward\nLMB: Steps forward one page
de.ami.HelpToolbarForward:Forward\nLMB: Steps forward one page
fr.ami.HelpToolbarForward:Forward\nLMB: Steps forward one page
it.ami.HelpToolbarForward:Avanti
nl.ami.HelpToolbarForward:Volgende\nLMB: Springt naar de volgende pagina in de venstergeschiedenis
zh_CN.ami.HelpToolbarForward:前进\n鼠标左键：前进一页

en.ami.HelpToolbarStop:Stop\nLMB: Stops loading the page
de.ami.HelpToolbarStop:Stop\nLMB: Stops loading the page
fr.ami.HelpToolbarStop:Stop\nLMB: Stops loading the page
it.ami.HelpToolbarStop:Stop
nl.ami.HelpToolbarStop:Stop\nLMB: Stopt het laden van de pagina
zh_CN.ami.HelpToolbarStop:停止\n鼠标左键：停止加载页面

en.ami.HelpToolbarReload:Reload\nLMB: Reloads the page\nShift+LMB: Reloads the page and all objects
de.ami.HelpToolbarReload:Reload\nLMB: Reloads the page\nShift+LMB: Reloads the page and all objects
fr.ami.HelpToolbarReload:Reload\nLMB: Reloads the page\nShift+LMB: Reloads the page and all objects
it.ami.HelpToolbarReload:Ricarica
nl.ami.HelpToolbarReload:Herlaad\nLMB: Herlaad de pagina\nShift+LMB: Herlaad de pagina inclusief alle objecten
zh_CN.ami.HelpToolbarReload:重新加载\n鼠标左键：重新加载页面\nShift键+鼠标左键：重新加载页面和所有对象

en.ami.HelpToolbarHome:Home\nLMB: Goes to the homepage
de.ami.HelpToolbarHome:Home\nLMB: Homepage ansteuern
fr.ami.HelpToolbarHome:Home\nLMB: Goes to the homepage
it.ami.HelpToolbarHome:Pagina iniziale
nl.ami.HelpToolbarHome:Startpagina\nLMB: Opent de ingestelde startpagina
zh_CN.ami.HelpToolbarHome:主页\n鼠标左键：转到主页

en.ami.HelpToolbarURL:URL bar\nType a URL and press Return\nSuggestions can be selected with up/down
de.ami.HelpToolbarURL:URL bar\nType a URL and press Return\nSuggestions can be selected with up/down
fr.ami.HelpToolbarURL:URL bar\nType a URL and press Return\nSuggestions can be selected with up/down
it.ami.HelpToolbarURL:Barra indirizzi
nl.ami.HelpToolbarURL:Webadresbalk\nVoor een webadres in en druk op Enter\nSuggesties kunnen worden geselecteerd via cursor-omhoog/omlaag
zh_CN.ami.HelpToolbarURL:地址栏\n键入地址并按回车键\n可使用向上/向下方向键来选择建议

en.ami.HelpToolbarWebSearch:Web search bar\nType text and press Return to search using your default search provider
de.ami.HelpToolbarWebSearch:Websuchleiste\nText eingeben und Enter drücken um mit der Standardsuchmaschine zu suchen
fr.ami.HelpToolbarWebSearch:Web search bar\nType text and press Return to search using your default search provider
it.ami.HelpToolbarWebSearch:Digita un testo in base al provider di ricerca predefinito e premi invio
nl.ami.HelpToolbarWebSearch:Web-zoekbalk\nVoer de tekst in en druk op Enter om te zoeken met behulp van de standaard ingestelde zoekmachine
zh_CN.ami.HelpToolbarWebSearch:Web搜索栏\n键入文本并按下回车键使用默认搜索提供程序进行搜索

en.ami.HelpToolbarAddTab:Add tab\nLMB: Adds a new blank tab
de.ami.HelpToolbarAddTab:Tab hinzufügen.
fr.ami.HelpToolbarAddTab:Add tab\nLMB: Adds a new blank tab
it.ami.HelpToolbarAddTab:Apri una nuova scheda
nl.ami.HelpToolbarAddTab:Tabblad toevoegen\nLMB: Een nieuwe leeg tabblad wordt geopend
zh_CN.ami.HelpToolbarAddTab:添加标签页\n鼠标左键：添加新的空白标签页

en.ami.PageInfo:Page info
en.ami.PageInfoInsecure:Insecure
it.ami.PageInfoInsecure:Non sicuro
zh_CN.ami.PageInfoInsecure:不安全

en.ami.PageInfoLocal:Local
it.ami.PageInfoLocal:Locale
zh_CN.ami.PageInfoLocal:本地

en.ami.PageInfoSecure:Secure
it.ami.PageInfoSecure:Sicuro
zh_CN.ami.PageInfoSecure:安全

en.ami.PageInfoWarning:Warning
it.ami.PageInfoWarning:Avviso
zh_CN.ami.PageInfoWarning:警告

en.ami.PageInfoInternal:Internal
it.ami.PageInfoInternal:Interno
zh_CN.ami.PageInfoInternal:内部


# Configuration tokens
# ====================
#
# These tokens are used for the configuration icon text.
#

en.all.con_cache:Cache
de.all.con_cache:Cache
fr.all.con_cache:Cache
it.all.con_cache:Cache
nl.all.con_cache:Buffer
zh_CN.all.con_cache:缓存

en.all.con_connect:Connection
de.all.con_connect:Verbindung
fr.all.con_connect:Connexion
it.all.con_connect:Connessione
nl.all.con_connect:Verbinding
zh_CN.all.con_connect:连接

en.all.con_content:Content
de.all.con_content:Inhalte
fr.all.con_content:Contenu
it.all.con_content:Contenuto
nl.all.con_content:Browsen
zh_CN.all.con_content:内容

en.all.con_fonts:Fonts
de.all.con_fonts:Schriftarten
fr.all.con_fonts:Polices de caractères
it.all.con_fonts:Font
nl.all.con_fonts:Lettertypen
zh_CN.all.con_fonts:字体

en.all.con_home:Home page
de.all.con_home:Homepage
fr.all.con_home:Page d'accueil
it.all.con_home:Pagina iniziale
nl.all.con_home:Startpagina
zh_CN.all.con_home:主页

en.all.con_image:Images
de.all.con_image:Bilder
fr.all.con_image:Images
it.all.con_image:Immagini
nl.all.con_image:Afbeeldingen
zh_CN.all.con_image:图像

en.all.con_inter:Interface
de.all.con_inter:Nützliches
fr.all.con_inter:Interface
it.all.con_inter:Interfaccia
nl.all.con_inter:Interface
zh_CN.all.con_inter:界面

en.all.con_lang:Language
de.all.con_lang:Sprachen
fr.all.con_lang:Langue
it.all.con_lang:Lingua
nl.all.con_lang:Taal
zh_CN.all.con_lang:语言

en.all.con_memory:Memory
de.all.con_memory:Speicher
fr.all.con_memory:Mémoire
it.all.con_memory:Memoria
nl.all.con_memory:Geheugen
zh_CN.all.con_memory:内存

en.all.con_secure:Security
de.all.con_secure:Sicherheit
fr.all.con_secure:Sécurité
it.all.con_secure:Sicurezza
nl.all.con_secure:Veiligheid
zh_CN.all.con_secure:安全

en.all.con_theme:Themes
de.all.con_theme:Themen
fr.all.con_theme:Thèmes
it.all.con_theme:Temi
nl.all.con_theme:Thema's
zh_CN.all.con_theme:主题

en.all.con_general:General
de.all.con_general:Allgemeines
fr.all.con_general:Général
it.all.con_general:Generale
nl.all.con_general:Algemeen
zh_CN.all.con_general:常规

en.all.con_rendering:Rendering
de.all.con_rendering:Rendern
fr.all.con_rendering:Rendu
it.all.con_rendering:Rendering
nl.all.con_rendering:Weergave
zh_CN.all.con_rendering:正在渲染

en.all.con_advanced:Advanced
de.all.con_advanced:Erweitertes
fr.all.con_advanced:Avancé
it.all.con_advanced:Avanzate
nl.all.con_advanced:Geavanceerd
zh_CN.all.con_advanced:高级

# General tab
#

en.all.Preferences:Preferences
de.all.Preferences:Einstellungen
fr.all.Preferences:Préférences
it.all.Preferences:Preferenze di NetSurf
nl.all.Preferences:Voorkeuren
zh_CN.all.Preferences:首选项

en.all.Use:Use
de.all.Use:Benutzen
fr.all.Use:Utiliser
it.all.Use:Usa
nl.all.Use:Gebruik
zh_CN.all.Use:使用

en.all.HomePageURL:URL
de.all.HomePageURL:URL
fr.all.HomePageURL:URL
it.all.HomePageURL:URL
nl.all.HomePageURL:Adres
zh_CN.all.HomePageURL:URL

en.all.HomePageDefault:Use default page
de.all.HomePageDefault:Standardseite
fr.all.HomePageDefault:Utiliser la page par défaut
it.all.HomePageDefault:Usa pagina predefinita
nl.all.HomePageDefault:Gebruik standaardpagina
zh_CN.all.HomePageDefault:使用默认页面

en.all.HomePageCurrent:Use current page
de.all.HomePageCurrent:Aktuelle Seite
fr.all.HomePageCurrent:Utiliser la page courante
it.all.HomePageCurrent:Usa pagina corrente
nl.all.HomePageCurrent:Gebruik deze pagina
zh_CN.all.HomePageCurrent:使用当前页面

en.all.HomePageBlank:Use blank page
de.all.HomePageBlank:Use blank page
fr.all.HomePageBlank:Utiliser une page vierge
it.all.HomePageBlank:Usa pagina vuota
nl.all.HomePageBlank:Gebruik een lege pagina
zh_CN.all.HomePageBlank:使用空白页面

en.all.ContentBlocking:Content blocking
de.all.ContentBlocking:Inhalte blockieren
fr.all.ContentBlocking:blocage de contenu
it.all.ContentBlocking:Blocca contenuti (AdBlock)
nl.all.ContentBlocking:Inhoud blokkeren
zh_CN.all.ContentBlocking:屏蔽内容

en.all.BlockAds:Hide advertisements
de.all.BlockAds:Werbung unterdrücken
fr.all.BlockAds:Cacher la publicité
it.all.BlockAds:Nascondi messaggi/banner
nl.all.BlockAds:Verberg advertenties
zh_CN.all.BlockAds:隐藏广告

en.all.ContentLanguage:Content language
de.all.ContentLanguage:Sprache
fr.all.ContentLanguage:Langue du contenu
it.all.ContentLanguage:Lingua contenuti
nl.all.ContentLanguage:Taal webpagina's
zh_CN.all.ContentLanguage:内容语言

en.ami.LocaleLang:Get from Locale prefs
de.ami.LocaleLang:Rechnervorgabe nutzen
fr.ami.LocaleLang:Get from Locale prefs
it.ami.LocaleLang:Ottieni da preferenze localizzazione
nl.ami.LocaleLang:Gebruik computerspecificatie
zh_CN.ami.LocaleLang:从区域设置首选项获取

en.all.HistoryAge:Keep history for
de.all.HistoryAge:History behalten für
fr.all.HistoryAge:Conserver l'historique de navigation pendant
it.all.HistoryAge:Conserva cronologia per
nl.all.HistoryAge:Bewaar geschiedenis voor
zh_CN.all.HistoryAge:保存历史记录

en.all.Days:days
de.all.Days:Tage
fr.all.Days:jours
it.all.Days:giorni
nl.all.Days:dagen
zh_CN.all.Days:天

en.all.Scripting:Scripting
de.all.Scripting:Scripting
fr.all.Scripting:Scripts
it.all.Scripting:Scripting
nl.all.Scripting:Scripts
zh_CN.all.Scripting:脚本

en.all.EnableJS:Enable JavaScript
de.all.EnableJS:JavaScript benutzen
fr.all.EnableJS:Activer le JavaScript
it.all.EnableJS:Attiva JavaScript
nl.all.EnableJS:JavaScript ingeschakeld
zh_CN.all.EnableJS:启用 JavaScript

en.all.Miscellaneous:Miscellaneous
de.all.Miscellaneous:Verschiedenes
fr.all.Miscellaneous:Autres
it.all.Miscellaneous:Impostazioni varie
nl.all.Miscellaneous:Overig
zh_CN.all.Miscellaneous:杂项

en.ami.Privacy:Privacy
de.ami.Privacy:Privacy
fr.ami.Privacy:Confidentialité
it.ami.Privacy:Privacy
nl.ami.Privacy:Privacy
zh_CN.ami.Privacy:隐私

en.all.SendReferer:Send site referral information
de.all.SendReferer:Seitenreferenzen senden
fr.all.SendReferer:Permettre l'envoi du referer en entête
it.all.SendReferer:Invia informazioni sul referral del sito
nl.all.SendReferer:Zend websitereferentie
zh_CN.all.SendReferer:发送网站推荐信息

en.ami.DoNotTrack:Send header to tell websites not to track
de.ami.DoNotTrack:Webseiten das Tracking verbieten - Wunsch
fr.ami.DoNotTrack:Activer l'envoi d'une requête "Ne pas suivre à la trace"
it.ami.DoNotTrack:Invia header al sito per la richiesta di non tracciamento
nl.ami.DoNotTrack:Websites laten weten dat gebruiker niet gevolgd wil worden
zh_CN.ami.DoNotTrack:发送报头以告知网站不要跟踪获取用户隐私信息

en.all.FastScrolling:Fast scrolling
de.all.FastScrolling:Schnelles Scrollen
fr.all.FastScrolling:Défilement rapide
it.all.FastScrolling:Scrolling veloce
nl.all.FastScrolling:Snelschuiven
zh_CN.all.FastScrolling:快速滚动

# Display tab
#

en.all.Screen:Screen
de.all.Screen:Ausgabe
fr.all.Screen:Écran
it.all.Screen:Gestione schermi
nl.all.Screen:Scherm
zh_CN.all.Screen:屏幕

en.all.ScreenOwn:Own screen
de.all.ScreenOwn:Eigener Screen
fr.all.ScreenOwn:Own screen
it.all.ScreenOwn:Schermo proprietario
nl.all.ScreenOwn:Eigen scherm
zh_CN.all.ScreenOwn:本机屏幕

en.ami.ScreenWB:Workbench
de.ami.ScreenWB:Workbench
fr.ami.ScreenWB:Plan de travail
it.ami.ScreenWB:Schermo Workbench
nl.ami.ScreenWB:Workbench-scherm
zh_CN.ami.ScreenWB:工作台

en.ami.ScreenPublic:Public screen
de.ami.ScreenPublic:Public Screen
fr.ami.ScreenPublic:Écran public
it.ami.ScreenPublic:Schermo pubblico
nl.ami.ScreenPublic:Openbaar scherm
zh_CN.ami.ScreenPublic:共享屏幕

en.ami.SimpleRefresh:Simple refresh
de.ami.SimpleRefresh:Simple refresh
fr.ami.SimpleRefresh:Rafraîchissement simple
it.ami.SimpleRefresh:Refresh semplice
nl.ami.SimpleRefresh:Eenvoudig verversen
zh_CN.ami.SimpleRefresh:刷新

en.all.Theme:Theme
de.all.Theme:Thema
fr.all.Theme:Thème
it.all.Theme:Tema grafico
nl.all.Theme:Thema
zh_CN.all.Theme:主题

en.all.MousePointers:Mouse pointers
de.all.MousePointers:Mauszeiger
fr.all.MousePointers:Pointeurs de souris
it.all.MousePointers:Puntatori del mouse
nl.all.MousePointers:Muisaanwijzers
zh_CN.all.MousePointers:鼠标指针

en.all.TrueColour:True colour
de.all.TrueColour:TrueColour
fr.all.TrueColour:Couleur vraie
it.all.TrueColour:True color
nl.all.TrueColour:Ware kleuren
zh_CN.all.TrueColour:真彩

en.all.OSPointers:Use OS mouse pointers when possible
de.all.OSPointers:Mauszeiger vom OS nutzen, wenn möglich
fr.all.OSPointers:Utiliser les pointeurs de souris du système d'exploitation lorsque cela est possible
it.all.OSPointers:Se possibile usa i puntatori del mouse di sistema
nl.all.OSPointers:Gebruik bij voorkeur besturingssysteem-muisaanwijzers
zh_CN.all.OSPointers:尽可能使用操作系统的鼠标指针

en.all.NeedRestart:These options will not take effect until the next time NetSurf is started
de.all.NeedRestart:Diese Optionen werden erst nach einem Neustart von NetSurf aktiviert.
fr.all.NeedRestart:Ces options ne prendront effet qu'au prochain démarrage de NetSurf
it.all.NeedRestart:Queste modifiche avranno effetto al prossimo riavvio di NetSurf
nl.all.NeedRestart:Deze opties worden pas actief nadat NetSurf opieuw is gestart
zh_CN.all.NeedRestart:这些选项在下次启动 NetSurf 之前不会生效

# Connection tab
#

en.all.Proxy:HTTP proxy
de.all.Proxy:HTTP Proxy
fr.all.Proxy:Proxy HTTP
it.all.Proxy:Proxy HTTP
nl.all.Proxy:HTTP-proxy
zh_CN.all.Proxy:HTTP 代理服务器

en.ami.ProxyBypass:Bypass proxy for
de.ami.ProxyBypass:Bypass proxy for
fr.ami.ProxyBypass:Contournement du proxy pour
it.ami.ProxyBypass:Bypassa proxy per
nl.ami.ProxyBypass:Proxy omleiden voor
zh_CN.ami.ProxyBypass:绕过代理服务器

en.all.Fetching:Fetching
de.all.Fetching:Fetching
fr.all.Fetching:Connexion
it.all.Fetching:Ricezione
nl.all.Fetching:ophalen
en.all.FetchesMax:Maximum fetches
de.all.FetchesMax:Maximale Anzahl an Ladevorgängen
fr.all.FetchesMax:Maximum de connexions
it.all.FetchesMax:Massima
nl.all.FetchesMax:Maximaal aantal keer ophalen
zh_CN.all.FetchesMax:最大获取数

en.all.FetchesHost:Fetches per host
de.all.FetchesHost:Ladevorgänge pro Host
fr.all.FetchesHost:Connexions par hôte
it.all.FetchesHost:Per host
nl.all.FetchesHost:Fetches per host
zh_CN.all.FetchesHost:每个主机的获取次数

en.all.FetchesCached:Cached connections
de.all.FetchesCached:Gehaltene Verbindungen
fr.all.FetchesCached:Connexions en cache
it.all.FetchesCached:Su cache
nl.all.FetchesCached:Gebufferde verbindingen
zh_CN.all.FetchesCached:已缓存连接

# Rendering tab
#

en.all.CacheNative:Cache native versions
de.all.CacheNative:Originale zwischenspeichern
fr.all.CacheNative:Versions natives du cache
it.all.CacheNative:Versioni cache native
nl.all.CacheNative:Buffer oorspronkelijke versies
zh_CN.all.CacheNative:缓存本机版本

en.all.ScaleQuality:Higher quality scaling
de.all.ScaleQuality:Skalieren hoher Qualität
fr.all.ScaleQuality:Graduation de qualité supérieur
it.all.ScaleQuality:Massima qualità di visualizzazione
nl.all.ScaleQuality:Hogere schaalkwaliteit
zh_CN.all.ScaleQuality:高质量缩放

en.ami.DitherQuality:Dither quality
de.ami.DitherQuality:Dithern
fr.ami.DitherQuality:Qualité de tramage
it.ami.DitherQuality:Qualità dither
nl.ami.DitherQuality:Kwaliteit kleurbenadering
zh_CN.ami.DitherQuality:数字抖动质量

en.ami.Low:Low
de.ami.Low:Low
fr.ami.Low:Faible
it.ami.Low:Bassa
nl.ami.Low:Laag
zh_CN.ami.Low:低

en.ami.Medium:Medium
de.ami.Medium:Medium
fr.ami.Medium:Moyenne
it.ami.Medium:Media
nl.ami.Medium:Gemiddeld
zh_CN.ami.Medium:中

en.ami.High:High
de.ami.High:High
fr.ami.High:Élevée
it.ami.High:Alta
nl.ami.High:Hoog
zh_CN.ami.High:高

en.all.Animations:Animations
de.all.Animations:Animationen
fr.all.Animations:Animations et effets
it.all.Animations:Animazioni
nl.all.Animations:Animaties
zh_CN.all.Animations:动画

en.all.AnimSpeedLimit:Limit speed to
de.all.AnimSpeedLimit:Geschwindigkeit begrenzen
fr.all.AnimSpeedLimit:Limiter la vitesse à
it.all.AnimSpeedLimit:Limita velocità a
nl.all.AnimSpeedLimit:Beperk snelheid tot
zh_CN.all.AnimSpeedLimit:限制速度为

en.all.AnimSpeedFrames:seconds between frames
de.all.AnimSpeedFrames:Bildintervall (Sekunden)
fr.all.AnimSpeedFrames:secondes entre les images
it.all.AnimSpeedFrames:fotogrammi al secondo
nl.all.AnimSpeedFrames:seconden per beeld
zh_CN.all.AnimSpeedFrames:每帧之间的秒数

en.all.AnimDisable:Disable animations
de.all.AnimDisable:Animationen abschalten
fr.all.AnimDisable:Désactiver les animations
it.all.AnimDisable:Disattiva animazioni
nl.all.AnimDisable:Schakel animaties uit
zh_CN.all.AnimDisable:禁用动画

en.all.None:None
de.all.None:Keine
fr.all.None:Aucun
it.all.None:Nessuna
nl.all.None:Geen
zh_CN.all.None:无

en.all.Scaled:Scaled
de.all.Scaled:Skaliert
fr.all.Scaled:Scaled
it.all.Scaled:Scalate
nl.all.Scaled:Geschaald
zh_CN.all.Scaled:已缩放

en.all.Resolution:Resolution
de.all.Resolution:Auflösung
fr.all.Resolution:Résolution
it.all.Resolution:Risoluzione
nl.all.Resolution:Resolutie
zh_CN.all.Resolution:分辨率

en.all.ResolutionY:Vertical resolution
de.all.ResolutionY:Vertikale Auflösung
fr.all.ResolutionY:Résolution verticale
it.all.ResolutionY:Verticale
nl.all.ResolutionY:Verticale resolutie
zh_CN.all.ResolutionY:纵向分辨率

en.all.ResolutionX:Horizontal resolution
de.all.ResolutionX:Horizontale Auflösung
fr.all.ResolutionX:Résolution horizontale
it.all.ResolutionX:Orizzontale
nl.all.ResolutionX:Horizontale resolutie
zh_CN.all.ResolutionX:横向分辨率

en.all.DPI:DPI
de.all.DPI:DPI
fr.all.DPI:PPP
it.all.DPI:DPI
nl.all.DPI:DPI
zh_CN.all.DPI:DPI（Dot Per Inch 每英寸点数）

# Fonts tab
#

en.all.FontFamilies:Font families
de.all.FontFamilies:Schriftfamilien
fr.all.FontFamilies:Familles de police de caractères
it.all.FontFamilies:Famiglia Font
nl.all.FontFamilies:Lettertypesoort
zh_CN.all.FontFamilies:字体家族

en.all.FontSans:Sans-serif
de.all.FontSans:Sans-serif
fr.all.FontSans:Sans-serif
it.all.FontSans:Sans-serif
nl.all.FontSans:Sans-serif
zh_CN.all.FontSans:无衬线字体

en.all.FontSerif:Serif
de.all.FontSerif:Serif
fr.all.FontSerif:Serif
it.all.FontSerif:Serif
nl.all.FontSerif:Serif
zh_CN.all.FontSerif:衬线字体

en.all.FontMono:Monospaced
de.all.FontMono:Monospace
fr.all.FontMono:Monospace
it.all.FontMono:Monospaziato
nl.all.FontMono:Monospaced
zh_CN.all.FontMono:等宽字体

en.all.FontCursive:Cursive
de.all.FontCursive:Kursiv
fr.all.FontCursive:Cursive
it.all.FontCursive:Corsivo
nl.all.FontCursive:Cursief
zh_CN.all.FontCursive:手写字体

en.all.FontFantasy:Fantasy
de.all.FontFantasy:Fantasy
fr.all.FontFantasy:Fantaisie
it.all.FontFantasy:Fantasia
nl.all.FontFantasy:Fantasie
zh_CN.all.FontFantasy:Fantasy 字体

en.ami.FontFallback:Preferred fallback
de.ami.FontFallback:wenns nicht klappt
fr.ami.FontFallback:Police de caractères de secour préférée
it.ami.FontFallback:Fallback preferito
nl.ami.FontFallback:Favoriete reserve lettertype
zh_CN.ami.FontFallback:字体的首选后备

en.all.Default:Default
de.all.Default:Standard
fr.all.Default:Défaut
it.all.Default:Predefinito
nl.all.Default:Standaard
zh_CN.all.Default:默认

en.all.FontSize:Font size
de.all.FontSize:Schriftgröße
fr.all.FontSize:Taille de police de caractères
it.all.FontSize:Dimensione Font
nl.all.FontSize:Lettertypegrootte
zh_CN.all.FontSize:字体大小

en.all.Minimum:Minimum
de.all.Minimum:Minimum
fr.all.Minimum:Minimum
it.all.Minimum:Minimo
nl.all.Minimum:Minimum
zh_CN.all.Minimum:最小的字体大小

en.all.Pt:pt
de.all.Pt:pt
fr.all.Pt:pt
it.all.Pt:pt
nl.all.Pt:pt
zh_CN.all.Pt:pt

en.ami.FontAntialiasing:Use anti-aliasing (when possible)
de.ami.FontAntialiasing:Anti-aliasing nutzen (wenn möglich)
fr.ami.FontAntialiasing:Utiliser l'anticrénelage (si possible)
it.ami.FontAntialiasing:Usa anti-aliasing (quando possibile)
nl.ami.FontAntialiasing:Anti-aliasing (indien mogelijk) gebruiken
zh_CN.ami.FontAntialiasing:使用抗锯齿处理方式（如果可能）

en.ami.FontBitmap:Allow bitmap fonts
de.ami.FontBitmap:Bitmap Fonts zulassen
fr.ami.FontBitmap:Allow bitmap fonts
it.ami.FontBitmap:Permetti font bitmap 
nl.ami.FontBitmap:Allow bitmap fonts
zh_CN.ami.FontBitmap:允许使用点阵字体

# Font scanning
en.ami.FontScanning:Scanning fonts...
de.ami.FontScanning:Lese Fonts ein...
fr.ami.FontScanning:Balayage de polices de caractères...
it.ami.FontScanning:Scansione dei font in corso...
nl.ami.FontScanning:Scannen lettertypen...
zh_CN.ami.FontScanning:正在扫描字体…

en.ami.FontGlyphs:%ld unique glyphs found
de.ami.FontGlyphs:%ld eigenständige Glyphen gefunden
fr.ami.FontGlyphs:%ld glyphe(s) unique(s) trouvé
it.ami.FontGlyphs:%ld glifi unici trovati
nl.ami.FontGlyphs:%ld unieke tekens gevonden
zh_CN.ami.FontGlyphs:找到 %ld 个字形

# Cache tab
#

en.all.CacheMemory:Memory cache
de.all.CacheMemory:Arbeitsspeicher Cache
fr.all.CacheMemory:Mémoire cache
it.all.CacheMemory:Memoria cache
nl.all.CacheMemory:Buffergeheugen
zh_CN.all.CacheMemory:内存缓存

en.all.CacheDisc:Disc cache
de.all.CacheDisc:Festplatten Cache
fr.all.CacheDisc:Cache du disque
it.all.CacheDisc:Cache su disco
nl.all.CacheDisc:Schijfbuffer
zh_CN.all.CacheDisc:磁盘缓存

en.all.Size:Size
de.all.Size:Größe
fr.all.Size:Taille
it.all.Size:Dimensione
nl.all.Size:Grootte
zh_CN.all.Size:大小

en.all.Duration:Duration
de.all.Duration:Dauer
fr.all.Duration:Durée
it.all.Duration:Durata
nl.all.Duration:Tijdsduur
zh_CN.all.Duration:缓存磁盘的时长

# Tabs
#

en.ami.Tabs:Tabs
de.ami.Tabs:Tabs
fr.ami.Tabs:Onglets
it.ami.Tabs:Schede
nl.ami.Tabs:Tabbladen
zh_CN.ami.Tabs:标签页

en.all.TabbedBrowsing:Tabbed browsing
de.all.TabbedBrowsing:Registernavigation (Tabs)
fr.all.TabbedBrowsing:Navigation par onglets
it.all.TabbedBrowsing:Navigazione a schede
nl.all.TabbedBrowsing:Browsen met tabbladen
zh_CN.all.TabbedBrowsing:标签页式浏览

en.all.TabActive:Open new tabs in background
de.all.TabActive:Neuen Tab im Hintergrund öffnen
fr.all.TabActive:Ouvrir de nouveaux onglets en arrière-plan
it.all.TabActive:Apri le nuove schede in sottofondo
nl.all.TabActive:Open nieuwe tabbladen in de achtergrond
zh_CN.all.TabActive:在后台中打开新标签页

en.all.TabMiddle:Middle mouse button opens tabs
de.all.TabMiddle:Mittlere Maustaste öffnet Tab
fr.all.TabMiddle:Bouton du milieu de la souris ouvre un onglet
it.all.TabMiddle:Usa tasto centrale del mouse per aprire le schede
nl.all.TabMiddle:Middelste muisknop opent een nieuw tabblad
zh_CN.all.TabMiddle:鼠标中键点击 URL，并在新标签页中打开

en.all.TabLast:Open new tabs after all existing tabs
de.all.TabLast:Neue Tabs hinter letztem öffnen
fr.all.TabLast:Ouvrir de nouveaux onglets après tous les onglets existants
it.all.TabLast:Apri le nuove schede dopo quella corrente
nl.all.TabLast:Open nieuw tabblad na alle bestaande tabbladen
zh_CN.all.TabLast:在已有标签页右侧打开新标签页

en.ami.TabClose:Warn when closing multiple tabs
de.ami.TabClose:Warnen beim Schließen vieler Tabs
fr.ami.TabClose:Avertir lors de la fermeture de plusieurs onglets
it.ami.TabClose:Avvisa quando si chiudono più schede
nl.ami.TabClose:Waarschuwen wanneer meerdere tabbladen tegelijkertijd worden gesloten
zh_CN.ami.TabClose:关闭多个标签页时发出警告

en.ami.TabAlways:Always show tabs
de.ami.TabAlways:Tabs immer zeigen
fr.ami.TabAlways:Toujours afficher les onglets
it.ami.TabAlways:Mostra sempre la barra delle schede
nl.ami.TabAlways:Tabbladen altijd tonen
zh_CN.ami.TabAlways:总是显示标签页栏

# Advanced
#

en.all.Downloads:Downloads
de.all.Downloads:Downloads
it.all.Downloads:Trasferimenti
nl.all.Downloads:Opgehaalde items
zh_CN.all.Downloads:下载项

en.all.ConfirmOverwrite:Request confirmation when overwriting
de.all.ConfirmOverwrite:vor Überschreiben nachfragen
fr.all.ConfirmOverwrite:Demande de confirmation lors de l'écrasement
it.all.ConfirmOverwrite:Richiedi conferma prima di sovrascrivere
nl.all.ConfirmOverwrite:Vraag bevestiging bij overschrijven
zh_CN.all.ConfirmOverwrite:覆盖时请求确认

en.all.DownloadDir:Initial download location
de.all.DownloadDir:Downloadverzeichnis
fr.all.DownloadDir:Emplacement initial de téléchargement
it.all.DownloadDir:Percorso predefinito
nl.all.DownloadDir:Initiële ophaallocatie
zh_CN.all.DownloadDir:默认下载位置

en.all.DownloadNotify:Notify on completion
de.all.DownloadNotify:Downloadende melden
fr.all.DownloadNotify:Notifier sur complétion
it.all.DownloadNotify:Notifica al completamento (Ringhio)
nl.all.DownloadNotify:Melding wanneer ophalenproces gereed is
zh_CN.all.DownloadNotify:完成时通知

en.all.SearchWeb:Web search
de.all.SearchWeb:Websuche
fr.all.SearchWeb:Recherche Web
it.all.SearchWeb:Ricerca nel Web
nl.all.SearchWeb:Zoek op web
zh_CN.all.SearchWeb:互联网搜索

en.all.SearchURL:Search from URL bar
de.all.SearchURL:Suche über URL Leiste
fr.all.SearchURL:Recherche depuis la barre URL
it.all.SearchURL:Ricerca da barra URL
nl.all.SearchURL:Zoek via (web)adresveld
zh_CN.all.SearchURL:从地址栏搜索

en.all.SearchProvider:Search provider
de.all.SearchProvider:Suchmaschine
fr.all.SearchProvider:Fournisseur de recherche
it.all.SearchProvider:Ricerca su provider
nl.all.SearchProvider:Zoekmachine
zh_CN.all.SearchProvider:搜索提供者

en.ami.OptionDocky:Show in AmiDock
de.ami.OptionDocky:In AmiDock zeigen
fr.ami.OptionDocky:Afficher dans AmiDock
it.ami.OptionDocky:Mostra icona di NetSurf su AmiDock
nl.ami.OptionDocky:Toon in AmiDock
zh_CN.ami.OptionDocky:在 AmiDock 中显示

en.ami.PopupMenu:Use popupmenu for forms
de.ami.PopupMenu:Use popupmenu for forms
fr.ami.PopupMenu:Use popupmenu for forms
it.ami.PopupMenu:Usa menu popup nei form
nl.ami.PopupMenu:Gebruik popup-menu for formulieren
zh_CN.ami.PopupMenu:对表格使用弹出式菜单

en.all.Clipboard:Clipboard
de.all.Clipboard:Clipboard
fr.all.Clipboard:Presse-papiers
it.all.Clipboard:Clipboard
nl.all.Clipboard:Klembord
zh_CN.all.Clipboard:剪贴板

en.all.ClipboardUTF8:Write text as UTF-8
de.all.ClipboardUTF8:Text als UTF-8
fr.all.ClipboardUTF8:Écrire du texte en UTF-8
it.all.ClipboardUTF8:Scrivi testo come UTF-8
nl.all.ClipboardUTF8:Schrijf tekst in UTF8-formaat
zh_CN.all.ClipboardUTF8:以 UTF-8 编码写入文件

en.all.ContextMenu:Context menu
de.all.ContextMenu:Kontextmenu
fr.all.ContextMenu:Menu contextuel
it.all.ContextMenu:Menu contestuali
nl.all.ContextMenu:Contextmenu
zh_CN.all.ContextMenu:右键菜单

en.all.Enable:Enable
de.all.Enable:Erlauben
fr.all.Enable:Activer
it.all.Enable:Attivi
nl.all.Enable:Ingschakeld
zh_CN.all.Enable:启用

en.all.Sticky:Sticky
de.all.Sticky:Klebrig
fr.all.Sticky:Collant
it.all.Sticky:Fissi
nl.all.Sticky:Vensterkleven
zh_CN.all.Sticky:置顶

en.all.Behaviour:Behaviour
de.all.Behaviour:Verhalten
fr.all.Behaviour:Comportement général
it.all.Behaviour:Comportamento generale
nl.all.Behaviour:Gedrag
zh_CN.all.Behaviour:行为

en.all.OptionNoWindow:Do not open window on startup
de.all.OptionNoWindow:Kein Fenster beim Start öffnen
fr.all.OptionNoWindow:Ne pas ouvrir de fenêtre au démarrage
it.all.OptionNoWindow:Non aprire la finestra all'avvio (avvio da AmiDock)
nl.all.OptionNoWindow:Geen venster openen na starten programma
zh_CN.all.OptionNoWindow:启动时不打开窗口

en.all.OptionNoQuit:Do not quit when last window closed
de.all.OptionNoQuit:Nicht Beenden beim Schließen des letzten Fensters
fr.all.OptionNoQuit:Ne pas quitter lorsque la dernière fenêtre se trouve fermée
it.all.OptionNoQuit:Iconifica su AmiDock alla chiusura di NetSurf
nl.all.OptionNoQuit:Stop programma niet als laatste venster worden gesloten
zh_CN.all.OptionNoQuit:在最后一个窗口关闭时不退出

# Export
#

en.all.Margins:Margins
de.all.Margins:Ränder
fr.all.Margins:Marges
it.all.Margins:Margini
nl.all.Margins:Marges
zh_CN.all.Margins:边距

en.all.Top:Top
de.all.Top:Oben
fr.all.Top:Haut/Supérieur
it.all.Top:Superiore
nl.all.Top:Top
zh_CN.all.Top:顶端

en.all.Left:Left
de.all.Left:Links
fr.all.Left:Gauche
it.all.Left:Sinistro
nl.all.Left:Links
zh_CN.all.Left:左端

en.all.Right:Right
de.all.Right:Rechts
fr.all.Right:Droite
it.all.Right:Destro
nl.all.Right:Rechts
zh_CN.all.Right:右端

en.all.Bottom:Bottom
de.all.Bottom:Unten
fr.all.Bottom:Bas/inférieur
it.all.Bottom:Inferiore
nl.all.Bottom:Onder
zh_CN.all.Bottom:底端

en.all.MM:mm
de.all.MM:mm
fr.all.MM:mm
nl.all.MM:mm
it.all.MM:mm
zh_CN.all.MM:毫米

en.all.Scaling:Scaling
de.all.Scaling:Skalierung
fr.all.Scaling:Mise à l'échelle
it.all.Scaling:Scala
nl.all.Scaling:Schaling
zh_CN.all.Scaling:缩放比例

en.all.Scale:Scale
de.all.Scale:Skalieren
fr.all.Scale:Échelle (proportion)
it.all.Scale:Scalati
nl.all.Scale:Schaal
zh_CN.all.Scale:缩放

en.all.Appearance:Appearance
de.all.Appearance:Aussehen
fr.all.Appearance:Apparence
it.all.Appearance:Aspetto
nl.all.Appearance:Verschijning
zh_CN.all.Appearance:外观

en.all.SuppressImages:Suppress images
de.all.SuppressImages:Bilder unterbinden
fr.all.SuppressImages:Supprimer les images
it.all.SuppressImages:Sopprimi immagini
nl.all.SuppressImages:Onderdruk afbeeldingen
zh_CN.all.SuppressImages:隐藏图像

en.all.RemoveBackground:Remove background
de.all.RemoveBackground:Hintergrund entfernen
fr.all.RemoveBackground:Retirer l'arrière-plan
it.all.RemoveBackground:Rimuovi sfondo
nl.all.RemoveBackground:Verwijder achtergrond
zh_CN.all.RemoveBackground:删除背景

en.all.FitPage:Fit page
de.all.FitPage:Seite einpassen
fr.all.FitPage:Adapter la page
it.all.FitPage:Adatta pagina
nl.all.FitPage:Maak pagina passend
zh_CN.all.FitPage:适应页面

en.all.CompressPDF:Compress PDF
de.all.CompressPDF:PDF komprimieren
fr.all.CompressPDF:Compresser le PDF
it.all.CompressPDF:Comprimi PDF
nl.all.CompressPDF:Comprimeer PDF
zh_CN.all.CompressPDF:压缩 PDF

en.all.SetPassword:Set password
de.all.SetPassword:Passwort festlegen
fr.all.SetPassword:Définir un mot de passe
it.all.SetPassword:Imposta Password
nl.all.SetPassword:Stel wachtwoord in


# Unused tokens
# =============
#
# These tokens appear to be unused at the current time.
#

#en.all.TreeHistory:NetSurf history
#de.all.TreeHistory:NetSurf Verlauf
#fr.all.TreeHistory:Historique de NetSurf
#it.all.TreeHistory:Cronologia NetSurf
#nl.all.TreeHistory:NetSurf-geschiedenis
#en.all.SaveSelect:Save
#de.all.SaveSelect:Sichern
#fr.all.SaveSelect:Sauver
#it.all.SaveSelect:Salva
#nl.all.SaveSelect:Bewaar
#en.all.ExportAs:Export as
#de.all.ExportAs:Exportieren als
#fr.all.ExportAs:Exporter sous
#it.all.ExportAs:Esporta come...
#nl.all.ExportAs:Exporteer als
#en.all.AnimImg:Animations
#de.all.AnimImg:Animationen
#fr.all.AnimImg:Animations et effets
#it.all.AnimImg:Animazioni
#nl.all.AnimImg:Animatie
#en.all.DitherImg:Dither images
#de.all.DitherImg:Bilder dithern
#fr.all.DitherImg:Tramage
#it.all.DitherImg:Immagini Dither
#nl.all.DitherImg:Benader kleur op afbeelding
#en.all.FilterImg:Smooth images
#de.all.FilterImg:Bilder weichzeichnen
#fr.all.FilterImg:Adoucir les images
#it.all.FilterImg:Immagini Smooth
#nl.all.FilterImg:Maak afbeelding vloeiend
#en.all.RenderText:Blend text to background
#de.all.RenderText:Text/Hintergrund Übergang weich
#fr.all.RenderText:Fondre le texte sur l'arrière-plan
#it.all.RenderText:Sfuma testo di sfondo
#nl.all.RenderText:Harmoniseer tekst met achtergrond
#en.all.TbarError:An error occurred when constructing the toolbar:
#de.all.TbarError:Fehler beim Aufbau der Toolbar:
#fr.all.TbarError:Une erreur s'est produite lors de la construction de la barre d'outils:
#it.all.TbarError:Si è verificato un errore durante la costruzione della barra strumenti:
#nl.all.TbarError:Fout bij het maken van de gereedschapbalk:
#en.all.JNGTitle:%s (JNG image %lux%lu pixels)
#de.all.JNGTitle:%s (JNG Bild %lux%lu pixels)
#fr.all.JNGTitle:%s (Image JNG %lux%lu pixels)
#it.all.JNGTitle:%s (Immagine JNG %lux%lu pixel)
#nl.all.JNGTitle:%s (JNG-afbeelding %lux%lu punten)
#en.all.MNGTitle:%s (MNG image %lux%lu pixels)
#de.all.MNGTitle:%s (MNG Bild %lux%lu pixels)
#fr.all.MNGTitle:%s (Image MNG %lux%lu pixels)
#it.all.MNGTitle:%s (Immagine MNG %lux%lu pixel)
#nl.all.MNGTitle:%s (MNG-afbeelding %lux%lu punten)
#en.all.LoginLabel:A website is requesting credentials for access.
#it.all.LoginLabel:Il sito web richiede delle credenziali per l'accesso.
#en.gtk.gtkToolBarTitle:Toolbar custom button store
#de.gtk.gtkToolBarTitle:Benutzerdefinierter Ort für Toolbar-Icons
#fr.gtk.gtkToolBarTitle:Personaliser la barre d'outils
#it.gtk.gtkToolBarTitle:Pulsanti della barra strumenti
#nl.gtk.gtkToolBarTitle:Werkbalk aanpassen
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Google|www.google.com|http://www.google.com/search?q=%s|http://www.google.com/favicon.ico|
Yahoo|search.yahoo.com|http://search.yahoo.com/search?p=%s|http://www.yahoo.com/favicon.ico|
Bing|www.bing.com|http://www.bing.com/search?q=%s|http://www.bing.com/favicon.ico|
Business.com|www.business.com|http://www.business.com/search/rslt_default.asp?query=%s|http://www.business.com/favicon.ico|
Omgili|www.omgili.com|http://www.omgili.com/AAAAA/%s.html|http://omgili.com/public/images/favicon.ico|
BBC News|search.bbc.co.uk|http://search.bbc.co.uk/search?q=%s&tab=ns|http://www.bbc.co.uk/favicon.ico|
Ubuntu Packages|packages.ubuntu.com|http://packages.ubuntu.com/search?keywords=%s|http://packages.ubuntu.com/favicon.ico|
Creative Commons|creativecommons.org|http://creativecommons.org/?s=%s|http://creativecommons.org/favicon.ico|fixme:favicon does not work as it is served as x-icon and is a png
Ask.com|www.ask.com|http://www.ask.com/web?q=%s|http://sp.uk.ask.com/sh/i/a14/favicon/favicon.ico|fixme:favicon is served as text/plain
Dictionary.com|dictionary.reference.com|http://dictionary.reference.com/browse/%s?jss=0|http://dictionary.reference.com/favicon.ico|
Youtube|www.youtube.com|http://www.youtube.com/results?search_query=%s|http://www.youtube.com/favicon.ico|
AOL|search.aol.com|http://search.aol.com/aol/search?query=%s|http://www.aol.com/favicon.ico|
Baidu|www.baidu.com|http://www.baidu.com/s?wd=%s|http://www.baidu.com/favicon.ico|
Amazon|www.amazon.com|http://www.amazon.com/s/ref=nb_ss_gw?field-keywords=%s|http://www.amazon.com/favicon.ico|
Ebay|shop.ebay.com|http://shop.ebay.com/items/%s|http://www.ebay.com/favicon.ico|
IMDB|www.imdb.com|http://www.imdb.com/find?q=%s|http://www.imdb.com/favicon.ico|
ESPN|search.espn.go.com|http://search.espn.go.com/%s/|http://www.espn.go.com/favicon.ico|
Wikipedia|en.wikipedia.org|http://en.wikipedia.org/w/index.php?title=Special%%3ASearch&search=%s|http://en.wikipedia.org/favicon.ico|
DuckDuckGo|www.duckduckgo.com|http://www.duckduckgo.com/html/?q=%s|http://www.duckduckgo.com/favicon.ico|fixme:Their ico upsets the current implementation
Seeks|www.seeks-project.info|https://www.seeks-project.info/search.php/search?q=%s|http://www.seeks-project.info/search.php/public/images/seek_icon_32x32_transparent.png|fixme:they have no icon
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/* From http://texturizer.net/firefox/adblock.html */

/* Block Ads v.2004-06-12 by Neil Jenkins
   Portions of this ruleset are derived from the ad blocking css by Joe Francis at:
   http://www.floppymoose.com/
   Some code also contributed by Mike Hokenson:
   http://www.gozer.org/mozilla/ad_blocking
*/ 

iframe[src*="/ad-"],
iframe[src*="/ad."],
iframe[src*="/ad/"],
iframe[src*="/ad_"],
iframe[src*="/adframe"],
iframe[src*="/ads"],
iframe[src*="/adv"],
iframe[src*="/adx"],
iframe[src*=".ad"],
iframe[src*="_Banner"],
iframe[src*="BET365"],
iframe[src*="/click"],
iframe[src*="?click"],
iframe[src*="googlesyndication"],
iframe[src*="promos"],
iframe[name="bsadframe"],
iframe[id="adFrame"],
iframe[id="splashFrame"],
img[src*="/ad-"],
img[src*="/ad."],
img[src*="/ad/"],
img[src*="/ad_"],
img[src*="/ads"],
img[src*="/adv"],
img[src*="/adx"],
img[src*=".ad"],
img[src*="_ad_"],
img[src*="/click"],
img[src*="?click"],
img[src*="Editorial_Promos"],
img[src*="/toms_skyscraper_"],
img[src$="images/logos/amazon_international.gif"],
img[src*="freshmeat.net/button.gif"],
img[src*="pic.geocities.com/images/"],
img[src*="i.imdb.com/Vpics/"],
img[src*="i.imdb.com/Photos/CMSIcons"],
img[src*="i.imdb.com/Icons/apix/"],
img[src*="i.imdb.com/Icons/kpix/"],
img[src*="i.imdb.com/apix/"],
img[src*="sportsbybrooks.com/farkbutton.gif"],
img[alt*="advert"],
img[alt*="Click Here To Visit Our Sponsor"],
img[alt*="Sponsored Links"],
img[name="fixedSpImg"],
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a:link[href*="/ad."] img,
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a:link[href*=".ad"] img,
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a:link[href*="/click.cgi"] img,
a:link[href*="/clickcgi?"] img,
a:link[href*="/clickover"] img,
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a:link[href*="=click"] img,
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table table table[width="346"][height="280"],
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table[id="RefAd"],
table[cellspacing="0"][width="160"][height="329"][bgcolor="#000000"],
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table[width="770"][border="0"] tr[valign="top"]
td[width="160"],
td[class="cnnNavAd"],
td[class="RHBarBody"],
td[class="sl-table"],
td[style="border-bottom: 1px solid rgb(204, 204, 204); padding: 7px 3px; background-color: rgb(255, 254, 249);"],
td span[class="aoltextad"],
form[name="frmLargeForm"],
form[action*="click_lx.cgi"],
form[action^="http://rd.yahoo.com/"],
form[action=""][name$="SoapCity"],
form[action=""][name^="728x90"],
form[action=""][name^="300x250"],
form[method="get"][action*="martindale"][name="MDH"],
embed[type="application/x-shockwave-flash"][src*="_Banner"],
embed[type="application/x-shockwave-flash"][src*="/ad"],
embed[type="application/x-shockwave-flash"][href*="/ad"],
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embed[type="application/x-shockwave-flash"][href*="?click"],
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embed[type="application/x-shockwave-flash"][name*="advert"],
embed[type="application/x-shockwave-flash"][name*="banner"],
div[id="adstrip"],
div[id*="advert"],
div[id="dropin"],
div[id="dwindow"],
div[id="dcv_EchangeLay"],
div[id="mntl"],
div[id*="popup"],
div[id="quack"],
div[id="splashLayer"],
div[id*="sponsor"],
div[id="yschsec"],
div[class="ovt"],
div#contextualLinks,
div[style="border: 1px solid rgb(221, 221, 221); padding: 5px; background-color: rgb(255, 255, 255);"],
object[id="widgeth"],
*[class="ad"],
*[class*="eSext"],
*[name*="klipad"],
*[style*="/ads/"],
*[id*="popover_"],
*[src*="120x80"],
*[src*="?ad"],
*[src*="-ad-"],
*[src*="/adimage"],
*[src*="/adimg"],
*[src*="advert"],
*[src*="=click"],
*[src*="banners."],
*[src*="banner_ads"],
*[src*="/images/dinkus/more-arrow-lo.gif"],
*[src*="/javaImages/ec/"],
*[src*="/offer"],
*[src*="/puffboxes/"],
*[src*="/sponsors/"],
*[src*="_sponsor_"],
*[src*="/us.yimg.com/a/ya"],
*[src*=".adbutler.de"],
*[src*=".nedstatbasic.net"],
*[src*=".tradedoubler.com"],
*[src*=".travelocity./Sponsor_gifs/"],
*[src*="a.consumer.net"],
*[src*="bannermania.nom.pl"],
*[src*="cash4banner.com"],
*[src*="crazypopups.com"],
*[src*="hit-now.com"],
*[src*="hitbox.com"],
*[src*="img.thebugs.ws"],
*[src*="kinghost.com/ban/"],
*[src*="klipmart"],
*[src*="popupad.net/ats/"],
*[src*="public"][src*="ad"],
*[src*="/publicidad/"],
*[src*="qkimg.net"],
*[src*="qksrv.net"],
*[src*="rcm-images.amazon.com"],
*[src*="rcm.amazon.com"],
*[src*="salon.com/Creatives"],
*[src*="sexcounter."],
*[src*="sideads/"],
*[src*="statse.webtrendslive.com"],
*[href*="logging.to"],
*[href*="/referral/"],
*[href*="tryaol"],
*[href*="websponsors"],
*[src*="banman.asp"],
*[href*="banman.asp"],
*[src*="bannerman"],
*[href*="bannerman"],
*[src*="?banner"],
*[href*="?banner"],
*[src*="/banner/"],
*[href*="/banner/"],
*[src*="/jump/"],
*[href*="/jump/"],
*[src*="adfarm"],
*[href*="adfarm"],
*[src*="advertising.com"],
*[href*="advertising.com"],
*[src*="ar.atwola.com"],
*[href*="ar.atwola.com"],
*[src*="atdmt.com"],
*[href*="atdmt.com"],
*[src*="bluestreak.com"],
*[href*="bluestreak.com"],
*[src*="clickxchange.com"],
*[href*="clickxchange.com"],
*[src*="doubleclick"],
*[href*="doubleclick"],
*[src*="falkag.net"],
*[href*="falkag.net"],
*[src*="fastclick.com"],
*[href*="fastclick.com"],
*[src*="mediaplex"],
*[href*="mediaplex"],
*[src*="netdirect.nl"],
*[href*="netdirect.nl"],
*[src*="spinbox."],
*[href*="spinbox."],
*[src*="tradedoubler.com"],
*[href*="tradedoubler.com"],
*[src*="transfer.go"],
*[href*="transfer.go"],
*[src*=".tribalfusion"],
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*[src*="valueclick"],
*[href*="valueclick"],
*[src*="http://216.92.211.171/"],
*[href*="http://216.92.211.171/"],
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}
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a:link[href*="adobe"] img,
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##
## Bundle of CA Root Certificates
##
## Certificate data from Mozilla as of: Wed Jan  1 04:12:10 2020 GMT
##
## This is a bundle of X.509 certificates of public Certificate Authorities
## (CA). These were automatically extracted from Mozilla's root certificates
## file (certdata.txt).  This file can be found in the mozilla source tree:
## https://hg.mozilla.org/releases/mozilla-release/raw-file/default/security/nss/lib/ckfw/builtins/certdata.txt
##
## It contains the certificates in PEM format and therefore
## can be directly used with curl / libcurl / php_curl, or with
## an Apache+mod_ssl webserver for SSL client authentication.
## Just configure this file as the SSLCACertificateFile.
##
## Conversion done with mk-ca-bundle.pl version 1.27.
## SHA256: f3bdcd74612952da8476a9d4147f50b29ad0710b7dd95b4c8690500209986d70
##


GlobalSign Root CA
==================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

GlobalSign Root CA - R2
=======================
-----BEGIN CERTIFICATE-----==
-----END CERTIFICATE-----

Verisign Class 3 Public Primary Certification Authority - G3
============================================================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

Entrust.net Premium 2048 Secure Server CA
=========================================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

Baltimore CyberTrust Root
=========================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

AddTrust External Root
======================
-----BEGIN CERTIFICATE-----=
-----END CERTIFICATE-----

Entrust Root Certification Authority
====================================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

GeoTrust Global CA
==================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

GeoTrust Universal CA
=====================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

GeoTrust Universal CA 2
=======================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

Comodo AAA Services root
========================
-----BEGIN CERTIFICATE-----==
-----END CERTIFICATE-----

QuoVadis Root CA
================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

QuoVadis Root CA 2
==================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

QuoVadis Root CA 3
==================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

Security Communication Root CA
==============================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

Sonera Class 2 Root CA
======================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

XRamp Global CA Root
====================
-----BEGIN CERTIFICATE-----=
-----END CERTIFICATE-----

Go Daddy Class 2 CA
===================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

Starfield Class 2 CA
====================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

Taiwan GRCA
===========
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

DigiCert Assured ID Root CA
===========================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

DigiCert Global Root CA
=======================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

DigiCert High Assurance EV Root CA
==================================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

DST Root CA X3
==============
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

SwissSign Gold CA - G2
======================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

SwissSign Silver CA - G2
========================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

GeoTrust Primary Certification Authority
========================================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

thawte Primary Root CA
======================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

VeriSign Class 3 Public Primary Certification Authority - G5
============================================================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

SecureTrust CA
==============
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

Secure Global CA
================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

COMODO Certification Authority
==============================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

Network Solutions Certificate Authority
=======================================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

COMODO ECC Certification Authority
==================================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

OISTE WISeKey Global Root GA CA
===============================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

Certigna
========
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

Cybertrust Global Root
======================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

ePKI Root Certification Authority
=================================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

certSIGN ROOT CA
================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

GeoTrust Primary Certification Authority - G3
=============================================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

thawte Primary Root CA - G2
===========================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

thawte Primary Root CA - G3
===========================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

GeoTrust Primary Certification Authority - G2
=============================================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

VeriSign Universal Root Certification Authority
===============================================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

VeriSign Class 3 Public Primary Certification Authority - G4
============================================================
-----BEGIN CERTIFICATE-----==
-----END CERTIFICATE-----

NetLock Arany (Class Gold) FÅ�tanÃºsÃtvÃ¡ny
========================================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

Staat der Nederlanden Root CA - G2
==================================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

Hongkong Post Root CA 1
=======================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

SecureSign RootCA11
===================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

Microsec e-Szigno Root CA 2009
==============================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

GlobalSign Root CA - R3
=======================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

Autoridad de Certificacion Firmaprofesional CIF A62634068
=========================================================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

Izenpe.com
==========
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

Chambers of Commerce Root - 2008
================================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

Global Chambersign Root - 2008
==============================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

Go Daddy Root Certificate Authority - G2
========================================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

Starfield Root Certificate Authority - G2
=========================================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

Starfield Services Root Certificate Authority - G2
==================================================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

AffirmTrust Commercial
======================
-----BEGIN CERTIFICATE-----=
-----END CERTIFICATE-----

AffirmTrust Networking
======================
-----BEGIN CERTIFICATE-----=
-----END CERTIFICATE-----

AffirmTrust Premium
===================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

AffirmTrust Premium ECC
=======================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

Certum Trusted Network CA
=========================
-----BEGIN CERTIFICATE-----=
-----END CERTIFICATE-----

TWCA Root Certification Authority
=================================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

Security Communication RootCA2
==============================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

EC-ACC
======
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

Hellenic Academic and Research Institutions RootCA 2011
=======================================================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

Actalis Authentication Root CA
==============================
-----BEGIN CERTIFICATE-----==
-----END CERTIFICATE-----

Trustis FPS Root CA
===================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

Buypass Class 2 Root CA
=======================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

Buypass Class 3 Root CA
=======================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

T-TeleSec GlobalRoot Class 3
============================
-----BEGIN CERTIFICATE-----==
-----END CERTIFICATE-----

EE Certification Centre Root CA
===============================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

D-TRUST Root Class 3 CA 2 2009
==============================
-----BEGIN CERTIFICATE-----=
-----END CERTIFICATE-----

D-TRUST Root Class 3 CA 2 EV 2009
=================================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

CA Disig Root R2
================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

ACCVRAIZ1
=========
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

TWCA Global Root CA
===================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

TeliaSonera Root CA v1
======================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

E-Tugra Certification Authority
===============================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

T-TeleSec GlobalRoot Class 2
============================
-----BEGIN CERTIFICATE-----==
-----END CERTIFICATE-----

Atos TrustedRoot 2011
=====================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

QuoVadis Root CA 1 G3
=====================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

QuoVadis Root CA 2 G3
=====================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

QuoVadis Root CA 3 G3
=====================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

DigiCert Assured ID Root G2
===========================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

DigiCert Assured ID Root G3
===========================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

DigiCert Global Root G2
=======================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

DigiCert Global Root G3
=======================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

DigiCert Trusted Root G4
========================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

COMODO RSA Certification Authority
==================================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

USERTrust RSA Certification Authority
=====================================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

USERTrust ECC Certification Authority
=====================================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

GlobalSign ECC Root CA - R4
===========================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

GlobalSign ECC Root CA - R5
===========================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

Staat der Nederlanden Root CA - G3
==================================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

Staat der Nederlanden EV Root CA
================================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

IdenTrust Commercial Root CA 1
==============================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

IdenTrust Public Sector Root CA 1
=================================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

Entrust Root Certification Authority - G2
=========================================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

Entrust Root Certification Authority - EC1
==========================================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

CFCA EV ROOT
============
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

OISTE WISeKey Global Root GB CA
===============================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

SZAFIR ROOT CA2
===============
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

Certum Trusted Network CA 2
===========================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

Hellenic Academic and Research Institutions RootCA 2015
=======================================================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

Hellenic Academic and Research Institutions ECC RootCA 2015
===========================================================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

ISRG Root X1
============
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

AC RAIZ FNMT-RCM
================
-----BEGIN CERTIFICATE-----=
-----END CERTIFICATE-----

Amazon Root CA 1
================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

Amazon Root CA 2
================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

Amazon Root CA 3
================
-----BEGIN CERTIFICATE-----
MIIBtjCCAVugAwIBAgITBmyf1XSXNmY/Owua2eiedgPySjAKBggqhkjOPQQDAjA5MQswCQYDVQQG
EwJVUzEPMA0GA1UEChMGQW1hem9uMRkwFwYDVQQDExBBbWF6b24gUm9vdCBDQSAzMB4XDTE1MDUy
NjAwMDAwMFoXDTQwMDUyNjAwMDAwMFowOTELMAkGA1UEBhMCVVMxDzANBgNVBAoTBkFtYXpvbjEZ
MBcGA1UEAxMQQW1hem9uIFJvb3QgQ0EgMzBZMBMGByqGSM49AgEGCCqGSM49AwEHA0IABCmXp8ZB
f8ANm+gBG1bG8lKlui2yEujSLtf6ycXYqm0fc4E7O5hrOXwzpcVOho6AF2hiRVd9RFgdszflZwjr
Zt6jQjBAMA8GA1UdEwEB/wQFMAMBAf8wDgYDVR0PAQH/BAQDAgGGMB0GA1UdDgQWBBSrttvXBp43
rDCGB5Fwx5zEGbF4wDAKBggqhkjOPQQDAgNJADBGAiEA4IWSoxe3jfkrBqWTrBqYaGFy+uGh0Psc
eGCmQ5nFuMQCIQCcAu/xlJyzlvnrxir4tiz+OpAUFteMYyRIHN8wfdVoOw==
-----END CERTIFICATE-----

Amazon Root CA 4
================
-----BEGIN CERTIFICATE-----==
-----END CERTIFICATE-----

LuxTrust Global Root 2
======================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

TUBITAK Kamu SM SSL Kok Sertifikasi - Surum 1
=============================================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

GDCA TrustAUTH R5 ROOT
======================
-----BEGIN CERTIFICATE-----==
-----END CERTIFICATE-----

TrustCor RootCert CA-1
======================
-----BEGIN CERTIFICATE-----=
-----END CERTIFICATE-----

TrustCor RootCert CA-2
======================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

TrustCor ECA-1
==============
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

SSL.com Root Certification Authority RSA
========================================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

SSL.com Root Certification Authority ECC
========================================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

SSL.com EV Root Certification Authority RSA R2
==============================================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

SSL.com EV Root Certification Authority ECC
===========================================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

GlobalSign Root CA - R6
=======================
-----BEGIN CERTIFICATE-----=
-----END CERTIFICATE-----

OISTE WISeKey Global Root GC CA
===============================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

GTS Root R1
===========
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

GTS Root R2
===========
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

GTS Root R3
===========
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

GTS Root R4
===========
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

UCA Global G2 Root
==================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

UCA Extended Validation Root
============================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

Certigna Root CA
================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

emSign Root CA - G1
===================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

emSign ECC Root CA - G3
=======================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

emSign Root CA - C1
===================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

emSign ECC Root CA - C3
=======================
-----BEGIN CERTIFICATE-----==
-----END CERTIFICATE-----

Hongkong Post Root CA 3
=======================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----

Entrust Root Certification Authority - G4
=========================================
-----BEGIN CERTIFICATE----------END CERTIFICATE-----
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/*
 * This file is part of NetSurf, http://netsurf-browser.org/
 */

/* Elements ordered as in the HTML 4.01 specification. */

html { display: block; }

head { display: none; }

body { display: block; margin: 8px; line-height: 1.33; }

div { display: block; }

h1 { display: block; font-size: 2em; font-weight: bold; margin: .67em 0; }
h2 { display: block; font-size: 1.5em; font-weight: bold; margin: .69em 0; }
h3 { display: block; font-size: 1.17em; font-weight: bold; margin: .83em 0; }
h4 { display: block; font-weight: bold; margin: 1.12em 0; }
h5 { display: block; font-size: .83em; font-weight: bold; margin: 1.5em 0; }
h6 { display: block; font-size: .75em; font-weight: bold; margin: 1.67em 0; }

address { display: block; font-style: italic; }

em { font-style: italic; }
strong { font-weight: bold; }
dfn { font-style: italic; text-decoration: underline; }
code { font-family: monospace; }
samp { font-family: monospace; }
kbd { font-family: monospace; font-weight: bold; }
var { font-style: italic; }
cite { font-style: italic; }
abbr { font-variant: small-caps; }
acronym { font-variant: small-caps; }

blockquote { display: block; margin: 1.12em 40px;}

q { font-style: italic; }

sub { vertical-align: sub; font-size: .83em; }
sup { vertical-align: super; font-size: .83em; }

p { display: block; margin: 1.12em 0; }

br[clear=left] { clear: left; }
br[clear=right] { clear: right; }
br[clear=all] { clear: both; }

pre { display: block; font-family: monospace; white-space: pre; margin-bottom: 1em; }

ins { color: green; text-decoration: underline; }
del { color: red; text-decoration: line-through; }

ul { display: block; padding-left: 1.5em; margin: 1.12em 0;
	list-style-type: disc; }
ol { display: block; padding-left: 1.5em; margin: 1.12em 0;
	list-style-type: decimal; }
li { display: list-item; }

ul ul { list-style-type: circle; }
ul ul ul { list-style-type: square; }

ol ul, ul ol, ul ul, ol ol { margin-top: 0; margin-bottom: 0; }

dl { display: block; padding-left: 1.5em; margin: 1em; }
dt { display: block; font-weight: bold; }
dd { display: block; padding-left: 1em; margin-bottom: 0.3em; }

dir { display: block; padding-left: 1.5em; margin: 1.12em 0; }
menu { display: block; padding-left: 1.5em; margin: 1.12em 0; }

table { display: table; border-spacing: 2px; }

table[border], table[border] td, table[border] tr { border-color: grey; }

caption { display: table-caption; }

thead { display: table-header-group; vertical-align: middle; }
tfoot { display: table-footer-group; vertical-align: middle; }
tbody { display: table-row-group; vertical-align: middle; }

colgroup { display: table-column-group; }
col { display: table-column; }

table > tr { vertical-align: middle; }

tr { display: table-row; vertical-align: inherit; }
td, th { display: table-cell; vertical-align: inherit; padding: 1px; }
th { font-weight: bold; text-align: center; }

a:link { color: #00f; text-decoration: underline; }
a:visited { color: #609; }

img { color: #888; }

center { display: block; }

tt { font-family: monospace; }
i { font-style: italic; }
b { font-weight: bold; }
big { font-size: 1.17em; }
small { font-size: .83em; }
strike, s { text-decoration: line-through; }
u { text-decoration: underline; }

hr { display: block; margin: 0.5em auto; border: 1px inset #888; }
hr[noshade] { border-style: solid; }

noframes { display: none; }

iframe { width: 19em; height: 10em; }

form { display: block; }

input, button { background-color: #fff; color: #000; text-align: left;
	font-family: sans-serif; width: auto; height: auto; overflow: hidden;
	border: 1px solid #444; padding: 2px 3px; line-height: 1.33;
	margin: 1px; box-sizing: border-box; }
input[disabled] { background-color: #ddd; color: #333; }
input[type=button], input[type=reset], input[type=submit], button {
	background-color: #d9d9d9; color: #000; text-align: center;
	border: 2px outset #d9d9d9; padding: 1px 0.5em; }
input[type=image] { background-color: transparent; color: #000;
	border: none; padding: 0 2px; box-sizing: content-box; }
input[type=checkbox], input[type=radio] { background-color: transparent;
	border: none; padding: 0 0.1em; }
input[type=file] { background-color: #d9d9d9; color: #000; font-style: italic;
	border: 2px inset #d9d9d9; padding: 1px 2px; }
input[align=left] { float: left; }
input[align=right] { float: right; }

select { background-color: #d9d9d9; color: #000; text-align: left;
	font-family: sans-serif; width: auto; height: auto; overflow: hidden;
	border: medium inset #d9d9d9; padding: 1px 3px 1px 2px;
	white-space: nowrap; margin: 1px; }
select:after { content: "\25bc"; border-left: 2px ridge #d9d9d9; }

textarea { background-color: #fff; color: #000; text-align: left;
	font-family: monospace; width: auto; height: auto; overflow: scroll;
	margin: 1px; border: 1px solid #333; padding: 1px 3px; }
textarea[disabled] { background-color: #ddd; color: #333; }

fieldset { display: block; border: thin solid #888; margin: 1.12em 0; }

noembed, script, style, title { display: none; }

/* HTML5 elements */
article, aside, figcaption, figure, footer, header, main, nav, section {
	display: block;
}

mark {
	background: yellow;
	color: black;
}
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NetSurf Licence




NetSurf, the source code, documentation, translatable messages files and UI
definitions are licensed under the GNU General Public Licence, version 2.0.  In
addition, as a special exception, permission is granted to link the code of this
release of NetSurf with the OpenSSL project's "OpenSSL" library (or with
modified versions of it that use the same licence as the "OpenSSL" library),
and distribute the linked executables.




You must obey the GNU General Public License version 2 in all respects for
all of the code used other than "OpenSSL". If you modify the code, you may
extend this exception to your version of the code, but you are not obligated to
do so. If you do not wish to do so, delete this exception statement from your
version.
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GNU General Public Licence, Version 2



 		    GNU GENERAL PUBLIC LICENSE
		       Version 2, June 1991

 Copyright (C) 1989, 1991 Free Software Foundation, Inc.,
 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA
 Everyone is permitted to copy and distribute verbatim copies
 of this license document, but changing it is not allowed.

			    Preamble

  The licenses for most software are designed to take away your
freedom to share and change it.  By contrast, the GNU General Public
License is intended to guarantee your freedom to share and change free
software--to make sure the software is free for all its users.  This
General Public License applies to most of the Free Software
Foundation's software and to any other program whose authors commit to
using it.  (Some other Free Software Foundation software is covered by
the GNU Lesser General Public License instead.)  You can apply it to
your programs, too.

  When we speak of free software, we are referring to freedom, not
price.  Our General Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
this service if you wish), that you receive source code or can get it
if you want it, that you can change the software or use pieces of it
in new free programs; and that you know you can do these things.

  To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
These restrictions translate to certain responsibilities for you if you
distribute copies of the software, or if you modify it.

  For example, if you distribute copies of such a program, whether
gratis or for a fee, you must give the recipients all the rights that
you have.  You must make sure that they, too, receive or can get the
source code.  And you must show them these terms so they know their
rights.

  We protect your rights with two steps: (1) copyright the software, and
(2) offer you this license which gives you legal permission to copy,
distribute and/or modify the software.

  Also, for each author's protection and ours, we want to make certain
that everyone understands that there is no warranty for this free
software.  If the software is modified by someone else and passed on, we
want its recipients to know that what they have is not the original, so
that any problems introduced by others will not reflect on the original
authors' reputations.

  Finally, any free program is threatened constantly by software
patents.  We wish to avoid the danger that redistributors of a free
program will individually obtain patent licenses, in effect making the
program proprietary.  To prevent this, we have made it clear that any
patent must be licensed for everyone's free use or not licensed at all.

  The precise terms and conditions for copying, distribution and
modification follow.

		    GNU GENERAL PUBLIC LICENSE
   TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

  0. This License applies to any program or other work which contains
a notice placed by the copyright holder saying it may be distributed
under the terms of this General Public License.  The "Program", below,
refers to any such program or work, and a "work based on the Program"
means either the Program or any derivative work under copyright law:
that is to say, a work containing the Program or a portion of it,
either verbatim or with modifications and/or translated into another
language.  (Hereinafter, translation is included without limitation in
the term "modification".)  Each licensee is addressed as "you".

Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope.  The act of
running the Program is not restricted, and the output from the Program
is covered only if its contents constitute a work based on the
Program (independent of having been made by running the Program).
Whether that is true depends on what the Program does.

  1. You may copy and distribute verbatim copies of the Program's
source code as you receive it, in any medium, provided that you
conspicuously and appropriately publish on each copy an appropriate
copyright notice and disclaimer of warranty; keep intact all the
notices that refer to this License and to the absence of any warranty;
and give any other recipients of the Program a copy of this License
along with the Program.

You may charge a fee for the physical act of transferring a copy, and
you may at your option offer warranty protection in exchange for a fee.

  2. You may modify your copy or copies of the Program or any portion
of it, thus forming a work based on the Program, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditions:

    a) You must cause the modified files to carry prominent notices
    stating that you changed the files and the date of any change.

    b) You must cause any work that you distribute or publish, that in
    whole or in part contains or is derived from the Program or any
    part thereof, to be licensed as a whole at no charge to all third
    parties under the terms of this License.

    c) If the modified program normally reads commands interactively
    when run, you must cause it, when started running for such
    interactive use in the most ordinary way, to print or display an
    announcement including an appropriate copyright notice and a
    notice that there is no warranty (or else, saying that you provide
    a warranty) and that users may redistribute the program under
    these conditions, and telling the user how to view a copy of this
    License.  (Exception: if the Program itself is interactive but
    does not normally print such an announcement, your work based on
    the Program is not required to print an announcement.)

These requirements apply to the modified work as a whole.  If
identifiable sections of that work are not derived from the Program,
and can be reasonably considered independent and separate works in
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works.  But when you
distribute the same sections as part of a whole which is a work based
on the Program, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the
entire whole, and thus to each and every part regardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent is to
exercise the right to control the distribution of derivative or
collective works based on the Program.

In addition, mere aggregation of another work not based on the Program
with the Program (or with a work based on the Program) on a volume of
a storage or distribution medium does not bring the other work under
the scope of this License.

  3. You may copy and distribute the Program (or a work based on it,
under Section 2) in object code or executable form under the terms of
Sections 1 and 2 above provided that you also do one of the following:

    a) Accompany it with the complete corresponding machine-readable
    source code, which must be distributed under the terms of Sections
    1 and 2 above on a medium customarily used for software interchange; or,

    b) Accompany it with a written offer, valid for at least three
    years, to give any third party, for a charge no more than your
    cost of physically performing source distribution, a complete
    machine-readable copy of the corresponding source code, to be
    distributed under the terms of Sections 1 and 2 above on a medium
    customarily used for software interchange; or,

    c) Accompany it with the information you received as to the offer
    to distribute corresponding source code.  (This alternative is
    allowed only for noncommercial distribution and only if you
    received the program in object code or executable form with such
    an offer, in accord with Subsection b above.)

The source code for a work means the preferred form of the work for
making modifications to it.  For an executable work, complete source
code means all the source code for all modules it contains, plus any
associated interface definition files, plus the scripts used to
control compilation and installation of the executable.  However, as a
special exception, the source code distributed need not include
anything that is normally distributed (in either source or binary
form) with the major components (compiler, kernel, and so on) of the
operating system on which the executable runs, unless that component
itself accompanies the executable.

If distribution of executable or object code is made by offering
access to copy from a designated place, then offering equivalent
access to copy the source code from the same place counts as
distribution of the source code, even though third parties are not
compelled to copy the source along with the object code.

  4. You may not copy, modify, sublicense, or distribute the Program
except as expressly provided under this License.  Any attempt
otherwise to copy, modify, sublicense or distribute the Program is
void, and will automatically terminate your rights under this License.
However, parties who have received copies, or rights, from you under
this License will not have their licenses terminated so long as such
parties remain in full compliance.

  5. You are not required to accept this License, since you have not
signed it.  However, nothing else grants you permission to modify or
distribute the Program or its derivative works.  These actions are
prohibited by law if you do not accept this License.  Therefore, by
modifying or distributing the Program (or any work based on the
Program), you indicate your acceptance of this License to do so, and
all its terms and conditions for copying, distributing or modifying
the Program or works based on it.

  6. Each time you redistribute the Program (or any work based on the
Program), the recipient automatically receives a license from the
original licensor to copy, distribute or modify the Program subject to
these terms and conditions.  You may not impose any further
restrictions on the recipients' exercise of the rights granted herein.
You are not responsible for enforcing compliance by third parties to
this License.

  7. If, as a consequence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License.  If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Program at all.  For example, if a patent
license would not permit royalty-free redistribution of the Program by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under
any particular circumstance, the balance of the section is intended to
apply and the section as a whole is intended to apply in other
circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system, which is
implemented by public license practices.  Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or she is willing
to distribute software through any other system and a licensee cannot
impose that choice.

This section is intended to make thoroughly clear what is believed to
be a consequence of the rest of this License.

  8. If the distribution and/or use of the Program is restricted in
certain countries either by patents or by copyrighted interfaces, the
original copyright holder who places the Program under this License
may add an explicit geographical distribution limitation excluding
those countries, so that distribution is permitted only in or among
countries not thus excluded.  In such case, this License incorporates
the limitation as if written in the body of this License.

  9. The Free Software Foundation may publish revised and/or new versions
of the General Public License from time to time.  Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

Each version is given a distinguishing version number.  If the Program
specifies a version number of this License which applies to it and "any
later version", you have the option of following the terms and conditions
either of that version or of any later version published by the Free
Software Foundation.  If the Program does not specify a version number of
this License, you may choose any version ever published by the Free Software
Foundation.

  10. If you wish to incorporate parts of the Program into other free
programs whose distribution conditions are different, write to the author
to ask for permission.  For software which is copyrighted by the Free
Software Foundation, write to the Free Software Foundation; we sometimes
make exceptions for this.  Our decision will be guided by the two goals
of preserving the free status of all derivatives of our free software and
of promoting the sharing and reuse of software generally.

			    NO WARRANTY

  11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY
FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW.  EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES
PROVIDE THE PROGRAM "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.  THE ENTIRE RISK AS
TO THE QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU.  SHOULD THE
PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

  12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED
TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER
PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

		     END OF TERMS AND CONDITIONS

	    How to Apply These Terms to Your New Programs

  If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve this is to make it
free software which everyone can redistribute and change under these terms.

  To do so, attach the following notices to the program.  It is safest
to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at least
the "copyright" line and a pointer to where the full notice is found.

    
    Copyright (C)   

    This program is free software; you can redistribute it and/or modify
    it under the terms of the GNU General Public License as published by
    the Free Software Foundation; either version 2 of the License, or
    (at your option) any later version.

    This program is distributed in the hope that it will be useful,
    but WITHOUT ANY WARRANTY; without even the implied warranty of
    MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
    GNU General Public License for more details.

    You should have received a copy of the GNU General Public License along
    with this program; if not, write to the Free Software Foundation, Inc.,
    51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA.

Also add information on how to contact you by electronic and paper mail.

If the program is interactive, make it output a short notice like this
when it starts in an interactive mode:

    Gnomovision version 69, Copyright (C) year name of author
    Gnomovision comes with ABSOLUTELY NO WARRANTY; for details type `show w'.
    This is free software, and you are welcome to redistribute it
    under certain conditions; type `show c' for details.

The hypothetical commands `show w' and `show c' should show the appropriate
parts of the General Public License.  Of course, the commands you use may
be called something other than `show w' and `show c'; they could even be
mouse-clicks or menu items--whatever suits your program.

You should also get your employer (if you work as a programmer) or your
school, if any, to sign a "copyright disclaimer" for the program, if
necessary.  Here is a sample; alter the names:

  Yoyodyne, Inc., hereby disclaims all copyright interest in the program
  `Gnomovision' (which makes passes at compilers) written by James Hacker.

  , 1 April 1989
  Ty Coon, President of Vice

This General Public License does not permit incorporating your program into
proprietary programs.  If your program is a subroutine library, you may
consider it more useful to permit linking proprietary applications with the
library.  If this is what you want to do, use the GNU Lesser General
Public License instead of this License.




MIT/X Licence



Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
THE SOFTWARE.




ZLib Licence



  This software is provided 'as-is', without any express or implied
  warranty.  In no event will the authors be held liable for any damages
  arising from the use of this software.

  Permission is granted to anyone to use this software for any purpose,
  including commercial applications, and to alter it and redistribute it
  freely, subject to the following restrictions:

  1. The origin of this software must not be misrepresented; you must not
     claim that you wrote the original software. If you use this software
     in a product, an acknowledgment in the product documentation would be
     appreciated but is not required.
  2. Altered source versions must be plainly marked as such, and must not be
     misrepresented as being the original software.
  3. This notice may not be removed or altered from any source distribution.




IJG Licence



The authors make NO WARRANTY or representation, either express or implied,
with respect to this software, its quality, accuracy, merchantability, or
fitness for a particular purpose.  This software is provided "AS IS", and you,
its user, assume the entire risk as to its quality and accuracy.

This software is copyright (C) 1991-2010, Thomas G. Lane, Guido Vollbeding.
All Rights Reserved except as specified below.

Permission is hereby granted to use, copy, modify, and distribute this
software (or portions thereof) for any purpose, without fee, subject to these
conditions:
(1) If any part of the source code for this software is distributed, then this
README file must be included, with this copyright and no-warranty notice
unaltered; and any additions, deletions, or changes to the original files
must be clearly indicated in accompanying documentation.
(2) If only executable code is distributed, then the accompanying
documentation must state that "this software is based in part on the work of
the Independent JPEG Group".
(3) Permission for use of this software is granted only if the user accepts
full responsibility for any undesirable consequences; the authors accept
NO LIABILITY for damages of any kind.

These conditions apply to any software derived from or based on the IJG code,
not just to the unmodified library.  If you use our work, you ought to
acknowledge us.

Permission is NOT granted for the use of any IJG author's name or company name
in advertising or publicity relating to this software or products derived from
it.  This software may be referred to only as "the Independent JPEG Group's
software".

We specifically permit and encourage the use of this software as the basis of
commercial products, provided that all warranty or liability claims are
assumed by the product vendor.


ansi2knr.c is included in this distribution by permission of L. Peter Deutsch,
sole proprietor of its copyright holder, Aladdin Enterprises of Menlo Park, CA.
ansi2knr.c is NOT covered by the above copyright and conditions, but instead
by the usual distribution terms of the Free Software Foundation; principally,
that you must include source code if you redistribute it.  (See the file
ansi2knr.c for full details.)  However, since ansi2knr.c is not needed as part
of any program generated from the IJG code, this does not limit you more than
the foregoing paragraphs do.

The Unix configuration script "configure" was produced with GNU Autoconf.
It is copyright by the Free Software Foundation but is freely distributable.
The same holds for its supporting scripts (config.guess, config.sub,
ltmain.sh).  Another support script, install-sh, is copyright by X Consortium
but is also freely distributable.





OSLib Licence



The copyright holder has granted a small relaxation of the 
conditions of the GNU Public Licence, in that OSLib is itself
free software, but applications linked to it need not be.
This means that any changes to OSLib itself (the contents of
the OSLib, OSLibHelp, OSLibSrc, and OSLibSupport archives)
fall under the terms of the GNU Public Licence; but programs
written using OSLib need not be so restricted.

                   GNU GENERAL PUBLIC LICENCE
                     Version 1, February 1989

 Copyright (C) 1989 Free Software Foundation, Inc.
                    675 Mass Ave, Cambridge, MA 02139, U S A
 Everyone is permitted to copy and distribute verbatim copies
 of this licence document, but changing it is not allowed.

                            Preamble

   The licence agreements of most software companies try to keep users
at the mercy of those companies. By contrast, our General Public
Licence is intended to guarantee your freedom to share and change free
software---to make sure the software is free for all its users. The
General Public Licence applies to the Free Software Foundation's
software and to any other programme whose authors commit to using it.
You can use it for your programmes, too.

   When we speak of free software, we are referring to freedom, not
price. Specifically, the General Public Licence is designed to make
sure that you have the freedom to give away or sell copies of free
software, that you receive source code or can get it if you want it,
that you can change the software or use pieces of it in new free
programmes; and that you know you can do these things.

   To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
These restrictions translate to certain responsibilities for you if you
distribute copies of the software, or if you modify it.

   For example, if you distribute copies of a such a programme, whether
gratis or for a fee, you must give the recipients all the rights that
you have. You must make sure that they, too, receive or can get the
source code. And you must tell them their rights.

   We protect your rights with two steps: (1) copyright the software, and
(2) offer you this licence which gives you legal permission to copy,
distribute and/or modify the software.

   Also, for each author's protection and ours, we want to make certain
that everyone understands that there is no warranty for this free
software. If the software is modified by someone else and passed on, we
want its recipients to know that what they have is not the original, so
that any problems introduced by others will not reflect on the original
authors' reputations.

  The precise terms and conditions for copying, distribution and
modification follow.

                    GNU GENERAL PUBLIC LICENCE
   TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

   0. This Licence Agreement applies to any programme or other work which
contains a notice placed by the copyright holder saying it may be
distributed under the terms of this General Public Licence. The
"Programme", below, refers to any such programme or work, and a "work based
on the Programme" means either the Programme or any work containing the
Programme or a portion of it, either verbatim or with modifications. Each
licensee is addressed as "you".

   1. You may copy and distribute verbatim copies of the Programme's source
code as you receive it, in any medium, provided that you conspicuously and
appropriately publish on each copy an appropriate copyright notice and
disclaimer of warranty; keep intact all the notices that refer to this
General Public Licence and to the absence of any warranty; and give any
other recipients of the Programme a copy of this General Public Licence
along with the Programme. You may charge a fee for the physical act of
transferring a copy.

   2. You may modify your copy or copies of the Programme or any portion of
it, and copy and distribute such modifications under the terms of Paragraph
1 above, provided that you also do the following:

         a) cause the modified files to carry prominent notices stating that
      you changed the files and the date of any change; and

         b) cause the whole of any work that you distribute or publish, that
      in whole or in part contains the Programme or any part thereof, either
      with or without modifications, to be licensed at no charge to all
      third parties under the terms of this General Public Licence (except
      that you may choose to grant warranty protection to some or all
      third parties, at your option).

         c) If the modified programme normally reads commands interactively when
      run, you must cause it, when started running for such interactive use
      in the simplest and most usual way, to print or display an
      announcement including an appropriate copyright notice and a notice
      that there is no warranty (or else, saying that you provide a
      warranty) and that users may redistribute the programme under these
      conditions, and telling the user how to view a copy of this General
      Public Licence.

         d) You may charge a fee for the physical act of transferring a
      copy, and you may at your option offer warranty protection in
      exchange for a fee.

Mere aggregation of another independent work with the Programme (or its
derivative) on a volume of a storage or distribution medium does not bring
the other work under the scope of these terms.

   3. You may copy and distribute the Programme (or a portion or derivative of
it, under Paragraph 2) in object code or executable form under the terms of
Paragraphs 1 and 2 above provided that you also do one of the following:

      a) accompany it with the complete corresponding machine-readable
      source code, which must be distributed under the terms of
      Paragraphs 1 and 2 above; or,

      b) accompany it with a written offer, valid for at least three
      years, to give any third party free (except for a nominal charge
      for the cost of distribution) a complete machine-readable copy of the
      corresponding source code, to be distributed under the terms of
      Paragraphs 1 and 2 above; or,

      c) accompany it with the information you received as to where the
      corresponding source code may be obtained. (This alternative is
      allowed only for noncommercial distribution and only if you
      received the programme in object code or executable form alone.)

Source code for a work means the preferred form of the work for making
modifications to it. For an executable file, complete source code means
all the source code for all modules it contains; but, as a special
exception, it need not include source code for modules which are standard
libraries that accompany the operating system on which the executable
file runs, or for standard header files or definitions files that
accompany that operating system.

  4. You may not copy, modify, sublicense, distribute or transfer the
Programme except as expressly provided under this General Public Licence.
Any attempt otherwise to copy, modify, sublicense, distribute or transfer
the Programme is void, and will automatically terminate your rights to use
the Programme under this Licence. However, parties who have received
copies, or rights to use copies, from you under this General Public
Licence will not have their licences terminated so long as such parties
remain in full compliance.

   5. By copying, distributing or modifying the Programme (or any work based
on the Programme) you indicate your acceptance of this licence to do so,
and all its terms and conditions.

   6. Each time you redistribute the Programme (or any work based on the
Programme), the recipient automatically receives a licence from the original
licensor to copy, distribute or modify the Programme subject to these
terms and conditions. You may not impose any further restrictions on the
recipients' exercise of the rights granted herein.

   7. The Free Software Foundation may publish revised and/or new versions
of the General Public Licence from time to time. Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

Each version is given a distinguishing version number. If the Programme
specifies a version number of the licence which applies to it and "any
later version", you have the option of following the terms and conditions
either of that version or of any later version published by the Free
Software Foundation. If the Programme does not specify a version number of
the licence, you may choose any version ever published by the Free Software
Foundation.

   8. If you wish to incorporate parts of the Programme into other free
programmes whose distribution conditions are different, write to the author
to ask for permission. For software which is copyrighted by the Free
Software Foundation, write to the Free Software Foundation; we sometimes
make exceptions for this. Our decision will be guided by the two goals
of preserving the free status of all derivatives of our free software and
of promoting the sharing and reuse of software generally.

                            NO WARRANTY

  9. BECAUSE THE PROGRAMME IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY
FOR THE PROGRAMME, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES
PROVIDE THE PROGRAMME "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS
TO THE QUALITY AND PERFORMANCE OF THE PROGRAMME IS WITH YOU. SHOULD THE
PROGRAMME PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

  10. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE PROGRAMME AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF THE USE OR INABILITY TO USE THE PROGRAMME (INCLUDING BUT NOT LIMITED
TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAMME TO OPERATE WITH ANY OTHER
PROGRAMMES), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

                     END OF TERMS AND CONDITIONS

        Appendix: How to Apply These Terms to Your New Programmes

  If you develop a new programme, and you want it to be of the greatest
possible use to humanity, the best way to achieve this is to make it
free software which everyone can redistribute and change under these
terms.

  To do so, attach the following notices to the programme. It is safest to
attach them to the start of each source file to most effectively convey
the exclusion of warranty; and each file should have at least the
"copyright" line and a pointer to where the full notice is found.

      
      Copyright (C) 19yy 

      This programme is free software; you can redistribute it and/or modify
      it under the terms of the GNU General Public Licence as published by
      the Free Software Foundation; either version 1, or (at your option)
      any later version.

      This programme is distributed in the hope that it will be useful,
      but WITHOUT ANY WARRANTY; without even the implied warranty of
      MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
      GNU General Public Licence for more details.

      You should have received a copy of the GNU General Public Licence
      along with this programme; if not, write to the Free Software
      Foundation, Inc, 675 Mass Ave, Cambridge, MA 02139, USA.

Also add information on how to contact you by electronic and paper mail.

If the programme is interactive, make it output a short notice like this
when it starts in an interactive mode:

      Gnomovision version 69, Copyright (C) 19xx name of author
      Gnomovision comes with ABSOLUTELY NO WARRANTY; for details type `show w'.
      This is free software, and you are welcome to redistribute it
      under certain conditions; type `show c' for details.

The hypothetical commands `show w' and `show c' should show the
appropriate parts of the General Public Licence. Of course, the
commands you use may be called something other than `show w' and `show
c'; they could even be mouse-clicks or menu items--whatever suits your
programme.

You should also get your employer (if you work as a programmer) or your
school, if any, to sign a "copyright disclaimer" for the programme, if
necessary. Here is a sample; alter the names:

      Yoyodyne, Inc., hereby disclaims all copyright interest in the
      programme `Gnomovision' (a programme to direct compilers to make passes
      at assemblers) written by James Hacker.

      , 1 April 1989
      Ty Coon, President of Vice

That's all there is to it!




OpenSSL Licence



  The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
  the OpenSSL License and the original SSLeay license apply to the toolkit.
  See below for the actual license texts. Actually both licenses are BSD-style
  Open Source licenses. In case of any license issues related to OpenSSL
  please contact openssl-core@openssl.org.

  OpenSSL License
  ---------------

/* ====================================================================
 * Copyright (c) 1998-2008 The OpenSSL Project.  All rights reserved.
 *
 * Redistribution and use in source and binary forms, with or without
 * modification, are permitted provided that the following conditions
 * are met:
 *
 * 1. Redistributions of source code must retain the above copyright
 *    notice, this list of conditions and the following disclaimer. 
 *
 * 2. Redistributions in binary form must reproduce the above copyright
 *    notice, this list of conditions and the following disclaimer in
 *    the documentation and/or other materials provided with the
 *    distribution.
 *
 * 3. All advertising materials mentioning features or use of this
 *    software must display the following acknowledgment:
 *    "This product includes software developed by the OpenSSL Project
 *    for use in the OpenSSL Toolkit. (http://www.openssl.org/)"
 *
 * 4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
 *    endorse or promote products derived from this software without
 *    prior written permission. For written permission, please contact
 *    openssl-core@openssl.org.
 *
 * 5. Products derived from this software may not be called "OpenSSL"
 *    nor may "OpenSSL" appear in their names without prior written
 *    permission of the OpenSSL Project.
 *
 * 6. Redistributions of any form whatsoever must retain the following
 *    acknowledgment:
 *    "This product includes software developed by the OpenSSL Project
 *    for use in the OpenSSL Toolkit (http://www.openssl.org/)"
 *
 * THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ``AS IS'' AND ANY
 * EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
 * IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
 * PURPOSE ARE DISCLAIMED.  IN NO EVENT SHALL THE OpenSSL PROJECT OR
 * ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
 * SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
 * NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;
 * LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
 * HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
 * STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
 * ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
 * OF THE POSSIBILITY OF SUCH DAMAGE.
 * ====================================================================
 *
 * This product includes cryptographic software written by Eric Young
 * (eay@cryptsoft.com).  This product includes software written by Tim
 * Hudson (tjh@cryptsoft.com).
 *
 */

 Original SSLeay License
 -----------------------

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
 * All rights reserved.
 *
 * This package is an SSL implementation written
 * by Eric Young (eay@cryptsoft.com).
 * The implementation was written so as to conform with Netscapes SSL.
 * 
 * This library is free for commercial and non-commercial use as long as
 * the following conditions are aheared to.  The following conditions
 * apply to all code found in this distribution, be it the RC4, RSA,
 * lhash, DES, etc., code; not just the SSL code.  The SSL documentation
 * included with this distribution is covered by the same copyright terms
 * except that the holder is Tim Hudson (tjh@cryptsoft.com).
 * 
 * Copyright remains Eric Young's, and as such any Copyright notices in
 * the code are not to be removed.
 * If this package is used in a product, Eric Young should be given attribution
 * as the author of the parts of the library used.
 * This can be in the form of a textual message at program startup or
 * in documentation (online or textual) provided with the package.
 * 
 * Redistribution and use in source and binary forms, with or without
 * modification, are permitted provided that the following conditions
 * are met:
 * 1. Redistributions of source code must retain the copyright
 *    notice, this list of conditions and the following disclaimer.
 * 2. Redistributions in binary form must reproduce the above copyright
 *    notice, this list of conditions and the following disclaimer in the
 *    documentation and/or other materials provided with the distribution.
 * 3. All advertising materials mentioning features or use of this software
 *    must display the following acknowledgement:
 *    "This product includes cryptographic software written by
 *     Eric Young (eay@cryptsoft.com)"
 *    The word 'cryptographic' can be left out if the rouines from the library
 *    being used are not cryptographic related :-).
 * 4. If you include any Windows specific code (or a derivative thereof) from 
 *    the apps directory (application code) you must include an acknowledgement:
 *    "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"
 * 
 * THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ``AS IS'' AND
 * ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
 * IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
 * ARE DISCLAIMED.  IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
 * FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
 * DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
 * OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
 * HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
 * LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
 * OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
 * SUCH DAMAGE.
 * 
 * The licence and distribution terms for any publically available version or
 * derivative of this code cannot be changed.  i.e. this code cannot simply be
 * copied and put under another distribution licence
 * [including the GNU Public Licence.]
 */




PNG Licence



 * This code is released under the libpng license.
 *
 * libpng versions 1.2.6, August 15, 2004, through 1.4.1, February 25, 2010, are
 * Copyright (c) 2004, 2006-2010 Glenn Randers-Pehrson, and are
 * distributed according to the same disclaimer and license as libpng-1.2.5
 * with the following individual added to the list of Contributing Authors:
 *
 *    Cosmin Truta
 *
 * libpng versions 1.0.7, July 1, 2000, through 1.2.5, October 3, 2002, are
 * Copyright (c) 2000-2002 Glenn Randers-Pehrson, and are
 * distributed according to the same disclaimer and license as libpng-1.0.6
 * with the following individuals added to the list of Contributing Authors:
 *
 *    Simon-Pierre Cadieux
 *    Eric S. Raymond
 *    Gilles Vollant
 *
 * and with the following additions to the disclaimer:
 *
 *    There is no warranty against interference with your enjoyment of the
 *    library or against infringement.  There is no warranty that our
 *    efforts or the library will fulfill any of your particular purposes
 *    or needs.  This library is provided with all faults, and the entire
 *    risk of satisfactory quality, performance, accuracy, and effort is with
 *    the user.
 *
 * libpng versions 0.97, January 1998, through 1.0.6, March 20, 2000, are
 * Copyright (c) 1998, 1999, 2000 Glenn Randers-Pehrson, and are
 * distributed according to the same disclaimer and license as libpng-0.96,
 * with the following individuals added to the list of Contributing Authors:
 *
 *    Tom Lane
 *    Glenn Randers-Pehrson
 *    Willem van Schaik
 *
 * libpng versions 0.89, June 1996, through 0.96, May 1997, are
 * Copyright (c) 1996, 1997 Andreas Dilger
 * Distributed according to the same disclaimer and license as libpng-0.88,
 * with the following individuals added to the list of Contributing Authors:
 *
 *    John Bowler
 *    Kevin Bracey
 *    Sam Bushell
 *    Magnus Holmgren
 *    Greg Roelofs
 *    Tom Tanner
 *
 * libpng versions 0.5, May 1995, through 0.88, January 1996, are
 * Copyright (c) 1995, 1996 Guy Eric Schalnat, Group 42, Inc.
 *
 * For the purposes of this copyright and license, "Contributing Authors"
 * is defined as the following set of individuals:
 *
 *    Andreas Dilger
 *    Dave Martindale
 *    Guy Eric Schalnat
 *    Paul Schmidt
 *    Tim Wegner
 *
 * The PNG Reference Library is supplied "AS IS".  The Contributing Authors
 * and Group 42, Inc. disclaim all warranties, expressed or implied,
 * including, without limitation, the warranties of merchantability and of
 * fitness for any purpose.  The Contributing Authors and Group 42, Inc.
 * assume no liability for direct, indirect, incidental, special, exemplary,
 * or consequential damages, which may result from the use of the PNG
 * Reference Library, even if advised of the possibility of such damage.
 *
 * Permission is hereby granted to use, copy, modify, and distribute this
 * source code, or portions hereof, for any purpose, without fee, subject
 * to the following restrictions:
 *
 * 1. The origin of this source code must not be misrepresented.
 *
 * 2. Altered versions must be plainly marked as such and
 * must not be misrepresented as being the original source.
 *
 * 3. This Copyright notice may not be removed or altered from
 *    any source or altered source distribution.
 *
 * The Contributing Authors and Group 42, Inc. specifically permit, without
 * fee, and encourage the use of this source code as a component to
 * supporting the PNG file format in commercial products.  If you use this
 * source code in a product, acknowledgment is not required but would be
 * appreciated.
 */




UnixLib Licence



In January 2005, permission was obtained from all relevant contributors
by Peter Naulls to license all past and present contributions to UnixLib
(where possible) under the revised BSD license.  The license is included
in the next section and is applicable to all code in UnixLib that does not
have an explicit license in its source.

Prior to 4th January 2005 and after May 2001, UnixLib contained code licensed
under the GNU General Public License, and versions of UnixLib produced
between these dates are subject to the provisions of the GPL.  We realised
that this might cause potential problems with the wider use of UnixLib in
RISC OS, and along with the desire to clarify the overall licensing status of
UnixLib, GPL code was removed from UnixLib and the above permission from all
copyright holders allowed UnixLib contributions to be relicensed as per the
revised BSD license.  The GPL is therefore not included in this notice
as it is no longer relevant to UnixLib.


Practical notes on using UnixLib in your own programs:

This is a plain English version of guidelines for use of UnixLib in
your programs.  It does not override any of the licenses included
below, but is intended to state instances when it may be used in
free and non-free software.  Where there is contradiction or
ambiguity in this wording, please refer to the specifics of the licence
in question.  These recommendations are based upon our understading
of the GPL/LGPL and BSD licenses and are subject to change should
our understanding of the topics improve.

 - Because UnixLib contains code that is subject to the Lesser GNU
   Public License, the LGPL is the overriding consideration when
   linking UnixLib to programs (unless the program itself is GPL).

 - You are free to use sections of UnixLib in your own programs
   subject to the conditions of that code.  If the entirety of
   that code is under a BSD license, then you can generally use
   that code as you see fit, and there is no further obligation
   from you as long as the copyright notice remains.  If you
   use LGPL code in your program, then your program must also be
   distributed under the LGPL (or GPL).

 - If you use UnixLib in its intended original form - that is as a
   supporting library for ported programs to RISC OS - then your program
   is subject to the LGPL; or the GPL if the program is covered by that.
   Note that you must make the source and any modifications available to for
   both if requested.  This is of course equally true if you write an original
   GPL program using UnixLib.  In most cases, no additional action is
   required of you, especially since source is usually readibly available.

 - If you use UnixLib for a non-free program - whether that's commercial or
   otherwise, then you should carefully read section 6 of the LGPL.  This
   applies, because at the present time, there is no practical method of
   dynamic linking on RISC OS.  At such time that UnixLib is available as a
   shared library, then programs dynamically linking to it will no longer be
   subject to the LPGL as applied to UnixLib.

 - Section 6 means that in practice, you must supply, or offer to
   supply either source or object code for your program.
   This is mainly to allow rebuilding of the executable program
   with later or modified versions of UnixLib.  You must of course
   supply (or better, contribute to the GCCSDK project) any
   modifications you make to UnixLib upon request.


Recommended reading:

Frequently Asked Questions about the GNU GPL
http://www.fsf.org/licenses/gpl-faq.html (has some sections on LGPL)

About the justifications for using LGPL
http://www.fsf.org/licenses/why-not-lgpl.html



===========================================================================

 Copyright (c) 1995-2009 UnixLib Developers
 All rights reserved.
 
 Redistribution and use in source and binary forms, with or without
 modification, are permitted provided that the following conditions
 are met:
 1. Redistributions of source code must retain the above copyright
    notice, this list of conditions and the following disclaimer.
 2. Redistributions in binary form must reproduce the above copyright
    notice, this list of conditions and the following disclaimer in the
    documentation and/or other materials provided with the distribution.
 3. The name of the author may not be used to endorse or promote products
    derived from this software without specific prior written permission.
 
 THIS SOFTWARE IS PROVIDED BY THE AUTHOR ``AS IS'' AND ANY EXPRESS OR
 IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
 OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.
 IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY DIRECT, INDIRECT,
 INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
 NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
 DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
 THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
 (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
 THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

===========================================================================

Portions of UnixLib are copyright The Regents of the University of
California.

Portions of this library are copyright Sun Microsystems, Inc.  The 

Portions of this library are derived from the GNU C Library and fall under
the GNU Library General Public License.

Portions of this library are copyright Henry Spencer.

Portions of this library are copyright The Regents of the University of
California, Sun Microsystems, Inc., Scriptics Corporation, ActiveState
Corporation and other parties.

Portions of this library are copyright PostgreSQL Global Development Group.

The licenses for the above are duplicated below.


===========================================================================

 Copyright (c) The Regents of the University of California.
 All rights reserved.

 This code is derived from software contributed to Berkeley by
 Chris Torek.

 Redistribution and use in source and binary forms, with or without
 modification, are permitted provided that the following conditions
 are met:
 1. Redistributions of source code must retain the above copyright
    notice, this list of conditions and the following disclaimer.
 2. Redistributions in binary form must reproduce the above copyright
    notice, this list of conditions and the following disclaimer in the
    documentation and/or other materials provided with the distribution.
 3. All advertising materials mentioning features or use of this software
    must display the following acknowledgement:
        This product includes software developed by the University of
        California, Berkeley and its contributors.
 4. Neither the name of the University nor the names of its contributors
    may be used to endorse or promote products derived from this software
    without specific prior written permission.

 THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS ``AS IS'' AND
 ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
 IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
 ARE DISCLAIMED.  IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE
 FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
 DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
 OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
 HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
 LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
 OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
 SUCH DAMAGE.

===========================================================================

 Copyright (C) 1993 by Sun Microsystems, Inc. All rights reserved.

 Developed at SunPro, a Sun Microsystems, Inc. business.
 Permission to use, copy, modify, and distribute this
 software is freely granted, provided that this notice
 is preserved.

===========================================================================

                  GNU LIBRARY GENERAL PUBLIC LICENSE
                       Version 2, June 1991

 Copyright (C) 1991 Free Software Foundation, Inc.
 59 Temple Place - Suite 330, Boston, MA 02111-1307, USA
 Everyone is permitted to copy and distribute verbatim copies
 of this license document, but changing it is not allowed.

[This is the first released version of the library GPL.  It is
 numbered 2 because it goes with version 2 of the ordinary GPL.]

                            Preamble

  The licenses for most software are designed to take away your
freedom to share and change it.  By contrast, the GNU General Public
Licenses are intended to guarantee your freedom to share and change
free software--to make sure the software is free for all its users.

  This license, the Library General Public License, applies to some
specially designated Free Software Foundation software, and to any
other libraries whose authors decide to use it.  You can use it for
your libraries, too.

  When we speak of free software, we are referring to freedom, not
price.  Our General Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
this service if you wish), that you receive source code or can get it
if you want it, that you can change the software or use pieces of it
in new free programs; and that you know you can do these things.

  To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
These restrictions translate to certain responsibilities for you if
you distribute copies of the library, or if you modify it.

  For example, if you distribute copies of the library, whether gratis
or for a fee, you must give the recipients all the rights that we gave
you.  You must make sure that they, too, receive or can get the source
code.  If you link a program with the library, you must provide
complete object files to the recipients so that they can relink them
with the library, after making changes to the library and recompiling
it.  And you must show them these terms so they know their rights.

  Our method of protecting your rights has two steps: (1) copyright
the library, and (2) offer you this license which gives you legal
permission to copy, distribute and/or modify the library.

  Also, for each distributor's protection, we want to make certain
that everyone understands that there is no warranty for this free
library.  If the library is modified by someone else and passed on, we
want its recipients to know that what they have is not the original
version, so that any problems introduced by others will not reflect on
the original authors' reputations.

  Finally, any free program is threatened constantly by software
patents.  We wish to avoid the danger that companies distributing free
software will individually obtain patent licenses, thus in effect
transforming the program into proprietary software.  To prevent this,
we have made it clear that any patent must be licensed for everyone's
free use or not licensed at all.

  Most GNU software, including some libraries, is covered by the ordinary
GNU General Public License, which was designed for utility programs.  This
license, the GNU Library General Public License, applies to certain
designated libraries.  This license is quite different from the ordinary
one; be sure to read it in full, and don't assume that anything in it is
the same as in the ordinary license.

  The reason we have a separate public license for some libraries is that
they blur the distinction we usually make between modifying or adding to a
program and simply using it.  Linking a program with a library, without
changing the library, is in some sense simply using the library, and is
analogous to running a utility program or application program.  However, in
a textual and legal sense, the linked executable is a combined work, a
derivative of the original library, and the ordinary General Public License
treats it as such.

  Because of this blurred distinction, using the ordinary General
Public License for libraries did not effectively promote software
sharing, because most developers did not use the libraries.  We
concluded that weaker conditions might promote sharing better.

  However, unrestricted linking of non-free programs would deprive the
users of those programs of all benefit from the free status of the
libraries themselves.  This Library General Public License is intended to
permit developers of non-free programs to use free libraries, while
preserving your freedom as a user of such programs to change the free
libraries that are incorporated in them.  (We have not seen how to achieve
this as regards changes in header files, but we have achieved it as regards
changes in the actual functions of the Library.)  The hope is that this
will lead to faster development of free libraries.

  The precise terms and conditions for copying, distribution and
modification follow.  Pay close attention to the difference between a
"work based on the library" and a "work that uses the library".  The
former contains code derived from the library, while the latter only
works together with the library.

  Note that it is possible for a library to be covered by the ordinary
General Public License rather than by this special one.

                  GNU LIBRARY GENERAL PUBLIC LICENSE
   TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

  0. This License Agreement applies to any software library which
contains a notice placed by the copyright holder or other authorized
party saying it may be distributed under the terms of this Library
General Public License (also called "this License").  Each licensee is
addressed as "you".

  A "library" means a collection of software functions and/or data
prepared so as to be conveniently linked with application programs
(which use some of those functions and data) to form executables.

  The "Library", below, refers to any such software library or work
which has been distributed under these terms.  A "work based on the
Library" means either the Library or any derivative work under
copyright law: that is to say, a work containing the Library or a
portion of it, either verbatim or with modifications and/or translated
straightforwardly into another language.  (Hereinafter, translation is
included without limitation in the term "modification".)

  "Source code" for a work means the preferred form of the work for
making modifications to it.  For a library, complete source code means
all the source code for all modules it contains, plus any associated
interface definition files, plus the scripts used to control compilation
and installation of the library.

  Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope.  The act of
running a program using the Library is not restricted, and output from
such a program is covered only if its contents constitute a work based
on the Library (independent of the use of the Library in a tool for
writing it).  Whether that is true depends on what the Library does
and what the program that uses the Library does.
  
  1. You may copy and distribute verbatim copies of the Library's
complete source code as you receive it, in any medium, provided that
you conspicuously and appropriately publish on each copy an
appropriate copyright notice and disclaimer of warranty; keep intact
all the notices that refer to this License and to the absence of any
warranty; and distribute a copy of this License along with the
Library.

  You may charge a fee for the physical act of transferring a copy,
and you may at your option offer warranty protection in exchange for a
fee.

  2. You may modify your copy or copies of the Library or any portion
of it, thus forming a work based on the Library, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditions:

    a) The modified work must itself be a software library.

    b) You must cause the files modified to carry prominent notices
    stating that you changed the files and the date of any change.

    c) You must cause the whole of the work to be licensed at no
    charge to all third parties under the terms of this License.

    d) If a facility in the modified Library refers to a function or a
    table of data to be supplied by an application program that uses
    the facility, other than as an argument passed when the facility
    is invoked, then you must make a good faith effort to ensure that,
    in the event an application does not supply such function or
    table, the facility still operates, and performs whatever part of
    its purpose remains meaningful.

    (For example, a function in a library to compute square roots has
    a purpose that is entirely well-defined independent of the
    application.  Therefore, Subsection 2d requires that any
    application-supplied function or table used by this function must
    be optional: if the application does not supply it, the square
    root function must still compute square roots.)

These requirements apply to the modified work as a whole.  If
identifiable sections of that work are not derived from the Library,
and can be reasonably considered independent and separate works in
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works.  But when you
distribute the same sections as part of a whole which is a work based
on the Library, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the
entire whole, and thus to each and every part regardless of who wrote
it.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent is to
exercise the right to control the distribution of derivative or
collective works based on the Library.

In addition, mere aggregation of another work not based on the Library
with the Library (or with a work based on the Library) on a volume of
a storage or distribution medium does not bring the other work under
the scope of this License.

  3. You may opt to apply the terms of the ordinary GNU General Public
License instead of this License to a given copy of the Library.  To do
this, you must alter all the notices that refer to this License, so
that they refer to the ordinary GNU General Public License, version 2,
instead of to this License.  (If a newer version than version 2 of the
ordinary GNU General Public License has appeared, then you can specify
that version instead if you wish.)  Do not make any other change in
these notices.

  Once this change is made in a given copy, it is irreversible for
that copy, so the ordinary GNU General Public License applies to all
subsequent copies and derivative works made from that copy.

  This option is useful when you wish to copy part of the code of
the Library into a program that is not a library.

  4. You may copy and distribute the Library (or a portion or
derivative of it, under Section 2) in object code or executable form
under the terms of Sections 1 and 2 above provided that you accompany
it with the complete corresponding machine-readable source code, which
must be distributed under the terms of Sections 1 and 2 above on a
medium customarily used for software interchange.

  If distribution of object code is made by offering access to copy
from a designated place, then offering equivalent access to copy the
source code from the same place satisfies the requirement to
distribute the source code, even though third parties are not
compelled to copy the source along with the object code.

  5. A program that contains no derivative of any portion of the
Library, but is designed to work with the Library by being compiled or
linked with it, is called a "work that uses the Library".  Such a
work, in isolation, is not a derivative work of the Library, and
therefore falls outside the scope of this License.

  However, linking a "work that uses the Library" with the Library
creates an executable that is a derivative of the Library (because it
contains portions of the Library), rather than a "work that uses the
library".  The executable is therefore covered by this License.
Section 6 states terms for distribution of such executables.

  When a "work that uses the Library" uses material from a header file
that is part of the Library, the object code for the work may be a
derivative work of the Library even though the source code is not.
Whether this is true is especially significant if the work can be
linked without the Library, or if the work is itself a library.  The
threshold for this to be true is not precisely defined by law.

  If such an object file uses only numerical parameters, data
structure layouts and accessors, and small macros and small inline
functions (ten lines or less in length), then the use of the object
file is unrestricted, regardless of whether it is legally a derivative
work.  (Executables containing this object code plus portions of the
Library will still fall under Section 6.)

  Otherwise, if the work is a derivative of the Library, you may
distribute the object code for the work under the terms of Section 6.
Any executables containing that work also fall under Section 6,
whether or not they are linked directly with the Library itself.

  6. As an exception to the Sections above, you may also compile or
link a "work that uses the Library" with the Library to produce a
work containing portions of the Library, and distribute that work
under terms of your choice, provided that the terms permit
modification of the work for the customer's own use and reverse
engineering for debugging such modifications.

  You must give prominent notice with each copy of the work that the
Library is used in it and that the Library and its use are covered by
this License.  You must supply a copy of this License.  If the work
during execution displays copyright notices, you must include the
copyright notice for the Library among them, as well as a reference
directing the user to the copy of this License.  Also, you must do one
of these things:

    a) Accompany the work with the complete corresponding
    machine-readable source code for the Library including whatever
    changes were used in the work (which must be distributed under
    Sections 1 and 2 above); and, if the work is an executable linked
    with the Library, with the complete machine-readable "work that
    uses the Library", as object code and/or source code, so that the
    user can modify the Library and then relink to produce a modified
    executable containing the modified Library.  (It is understood
    that the user who changes the contents of definitions files in the
    Library will not necessarily be able to recompile the application
    to use the modified definitions.)

    b) Accompany the work with a written offer, valid for at
    least three years, to give the same user the materials
    specified in Subsection 6a, above, for a charge no more
    than the cost of performing this distribution.

    c) If distribution of the work is made by offering access to copy
    from a designated place, offer equivalent access to copy the above
    specified materials from the same place.

    d) Verify that the user has already received a copy of these
    materials or that you have already sent this user a copy.

  For an executable, the required form of the "work that uses the
Library" must include any data and utility programs needed for
reproducing the executable from it.  However, as a special exception,
the source code distributed need not include anything that is normally
distributed (in either source or binary form) with the major
components (compiler, kernel, and so on) of the operating system on
which the executable runs, unless that component itself accompanies
the executable.

  It may happen that this requirement contradicts the license
restrictions of other proprietary libraries that do not normally
accompany the operating system.  Such a contradiction means you cannot
use both them and the Library together in an executable that you
distribute.

  7. You may place library facilities that are a work based on the
Library side-by-side in a single library together with other library
facilities not covered by this License, and distribute such a combined
library, provided that the separate distribution of the work based on
the Library and of the other library facilities is otherwise
permitted, and provided that you do these two things:

    a) Accompany the combined library with a copy of the same work
    based on the Library, uncombined with any other library
    facilities.  This must be distributed under the terms of the
    Sections above.

    b) Give prominent notice with the combined library of the fact
    that part of it is a work based on the Library, and explaining
    where to find the accompanying uncombined form of the same work.

  8. You may not copy, modify, sublicense, link with, or distribute
the Library except as expressly provided under this License.  Any
attempt otherwise to copy, modify, sublicense, link with, or
distribute the Library is void, and will automatically terminate your
rights under this License.  However, parties who have received copies,
or rights, from you under this License will not have their licenses
terminated so long as such parties remain in full compliance.

  9. You are not required to accept this License, since you have not
signed it.  However, nothing else grants you permission to modify or
distribute the Library or its derivative works.  These actions are
prohibited by law if you do not accept this License.  Therefore, by
modifying or distributing the Library (or any work based on the
Library), you indicate your acceptance of this License to do so, and
all its terms and conditions for copying, distributing or modifying
the Library or works based on it.

  10. Each time you redistribute the Library (or any work based on the
Library), the recipient automatically receives a license from the
original licensor to copy, distribute, link with or modify the Library
subject to these terms and conditions.  You may not impose any further
restrictions on the recipients' exercise of the rights granted herein.
You are not responsible for enforcing compliance by third parties to
this License.

  11. If, as a consequence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License.  If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Library at all.  For example, if a patent
license would not permit royalty-free redistribution of the Library by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Library.

If any portion of this section is held invalid or unenforceable under any
particular circumstance, the balance of the section is intended to apply,
and the section as a whole is intended to apply in other circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system which is
implemented by public license practices.  Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or she is willing
to distribute software through any other system and a licensee cannot
impose that choice.

This section is intended to make thoroughly clear what is believed to
be a consequence of the rest of this License.

  12. If the distribution and/or use of the Library is restricted in
certain countries either by patents or by copyrighted interfaces, the
original copyright holder who places the Library under this License may add
an explicit geographical distribution limitation excluding those countries,
so that distribution is permitted only in or among countries not thus
excluded.  In such case, this License incorporates the limitation as if
written in the body of this License.

  13. The Free Software Foundation may publish revised and/or new
versions of the Library General Public License from time to time.
Such new versions will be similar in spirit to the present version,
but may differ in detail to address new problems or concerns.

Each version is given a distinguishing version number.  If the Library
specifies a version number of this License which applies to it and
"any later version", you have the option of following the terms and
conditions either of that version or of any later version published by
the Free Software Foundation.  If the Library does not specify a
license version number, you may choose any version ever published by
the Free Software Foundation.

  14. If you wish to incorporate parts of the Library into other free
programs whose distribution conditions are incompatible with these,
write to the author to ask for permission.  For software which is
copyrighted by the Free Software Foundation, write to the Free
Software Foundation; we sometimes make exceptions for this.  Our
decision will be guided by the two goals of preserving the free status
of all derivatives of our free software and of promoting the sharing
and reuse of software generally.

                            NO WARRANTY

  15. BECAUSE THE LIBRARY IS LICENSED FREE OF CHARGE, THERE IS NO
WARRANTY FOR THE LIBRARY, TO THE EXTENT PERMITTED BY APPLICABLE LAW.
EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR
OTHER PARTIES PROVIDE THE LIBRARY "AS IS" WITHOUT WARRANTY OF ANY
KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.  THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE
LIBRARY IS WITH YOU.  SHOULD THE LIBRARY PROVE DEFECTIVE, YOU ASSUME
THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

  16. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN
WRITING WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY
AND/OR REDISTRIBUTE THE LIBRARY AS PERMITTED ABOVE, BE LIABLE TO YOU
FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR
CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE THE
LIBRARY (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING
RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A
FAILURE OF THE LIBRARY TO OPERATE WITH ANY OTHER SOFTWARE), EVEN IF
SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES.

                     END OF TERMS AND CONDITIONS

     Appendix: How to Apply These Terms to Your New Libraries

  If you develop a new library, and you want it to be of the greatest
possible use to the public, we recommend making it free software that
everyone can redistribute and change.  You can do so by permitting
redistribution under these terms (or, alternatively, under the terms of the
ordinary General Public License).

  To apply these terms, attach the following notices to the library.  It is
safest to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at least the
"copyright" line and a pointer to where the full notice is found.

    
    Copyright (C)   

    This library is free software; you can redistribute it and/or
    modify it under the terms of the GNU Library General Public
    License as published by the Free Software Foundation; either
    version 2 of the License, or (at your option) any later version.

    This library is distributed in the hope that it will be useful,
    but WITHOUT ANY WARRANTY; without even the implied warranty of
    MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the GNU
    Library General Public License for more details.

    You should have received a copy of the GNU Library General Public
    License along with this library; if not, write to the Free
    Software Foundation, Inc., 59 Temple Place - Suite 330, Boston,
    MA 02111-1307, USA

Also add information on how to contact you by electronic and paper mail.

You should also get your employer (if you work as a programmer) or your
school, if any, to sign a "copyright disclaimer" for the library, if
necessary.  Here is a sample; alter the names:

  Yoyodyne, Inc., hereby disclaims all copyright interest in the
  library `Frob' (a library for tweaking knobs) written by James Random Hacker.

  , 1 April 1990
  Ty Coon, President of Vice

That's all there is to it!

===========================================================================

Copyright (c) 1998, 1999 Henry Spencer.  All rights reserved.

Development of this software was funded, in part, by Cray Research Inc.,
UUNET Communications Services Inc., Sun Microsystems Inc., and Scriptics
Corporation, none of whom are responsible for the results.  The author
thanks all of them. 

Redistribution and use in source and binary forms -- with or without
modification -- are permitted for any purpose, provided that
redistributions in source form retain this entire copyright notice and
indicate the origin and nature of any modifications.

I'd appreciate being given credit for this package in the documentation
of software which uses it, but that is not a requirement.

THIS SOFTWARE IS PROVIDED ``AS IS'' AND ANY EXPRESS OR IMPLIED WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.  IN NO EVENT SHALL
HENRY SPENCER BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

===========================================================================

This software is copyrighted by the Regents of the University of
California, Sun Microsystems, Inc., Scriptics Corporation, ActiveState
Corporation and other parties.  The following terms apply to all files
associated with the software unless explicitly disclaimed in
individual files.

The authors hereby grant permission to use, copy, modify, distribute,
and license this software and its documentation for any purpose, provided
that existing copyright notices are retained in all copies and that this
notice is included verbatim in any distributions. No written agreement,
license, or royalty fee is required for any of the authorized uses.
Modifications to this software may be copyrighted by their authors
and need not follow the licensing terms described here, provided that
the new terms are clearly indicated on the first page of each file where
they apply.

IN NO EVENT SHALL THE AUTHORS OR DISTRIBUTORS BE LIABLE TO ANY PARTY
FOR DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES
ARISING OUT OF THE USE OF THIS SOFTWARE, ITS DOCUMENTATION, OR ANY
DERIVATIVES THEREOF, EVEN IF THE AUTHORS HAVE BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

THE AUTHORS AND DISTRIBUTORS SPECIFICALLY DISCLAIM ANY WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT.  THIS SOFTWARE
IS PROVIDED ON AN "AS IS" BASIS, AND THE AUTHORS AND DISTRIBUTORS HAVE
NO OBLIGATION TO PROVIDE MAINTENANCE, SUPPORT, UPDATES, ENHANCEMENTS, OR
MODIFICATIONS.

GOVERNMENT USE: If you are acquiring this software on behalf of the
U.S. government, the Government shall have only "Restricted Rights"
in the software and related documentation as defined in the Federal 
Acquisition Regulations (FARs) in Clause 52.227.19 (c) (2).  If you
are acquiring the software on behalf of the Department of Defense, the
software shall be classified as "Commercial Computer Software" and the
Government shall have only "Restricted Rights" as defined in Clause
252.227-7013 (c) (1) of DFARs.  Notwithstanding the foregoing, the
authors grant the U.S. Government and others acting in its behalf
permission to use and distribute the software in accordance with the
terms specified in this license. 

===========================================================================

PostgreSQL Database Management System
(formerly known as Postgres, then as Postgres95)

Portions Copyright (c) 1996-2005, PostgreSQL Global Development Group

Portions Copyright (c) 1994, The Regents of the University of California

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose, without fee, and without a written agreement
is hereby granted, provided that the above copyright notice and this
paragraph and the following two paragraphs appear in all copies.

IN NO EVENT SHALL THE UNIVERSITY OF CALIFORNIA BE LIABLE TO ANY PARTY FOR
DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, INCLUDING
LOST PROFITS, ARISING OUT OF THE USE OF THIS SOFTWARE AND ITS
DOCUMENTATION, EVEN IF THE UNIVERSITY OF CALIFORNIA HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

THE UNIVERSITY OF CALIFORNIA SPECIFICALLY DISCLAIMS ANY WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE.  THE SOFTWARE PROVIDED HEREUNDER IS
ON AN "AS IS" BASIS, AND THE UNIVERSITY OF CALIFORNIA HAS NO OBLIGATIONS TO
PROVIDE MAINTENANCE, SUPPORT, UPDATES, ENHANCEMENTS, OR MODIFICATIONS.




Copyright 2003–2019 The NetSurf Developers










netsurf-vince/pdf/resources/en/welcome.html







			NetSurf web site


			Documentation


			Download latest NetSurf


			Contact the developers








Welcome to NetSurf




NetSurf is a small, fast open source web browser. We are always keen to improve our browser, so get in touch if you run into any problems. Thanks for choosing NetSurf!
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@import url("about:nscolours.css");

html, body {
	margin: 0;
	padding: 0; }

html {
	padding: 2em;
}

body {
	font-family: sans-serif;
	font-size: 94%;
	margin: 0 auto;
	position: relative;
	border-width: 2px;
	border-style: solid; }

h1, h2, h3, h4, h5, h6, h7, p, ul, dl, ol, table {
	margin-left: 5mm;
	margin-right: 5mm; }

h1 {
	font-size: 200%;
	font-weight: bold;
	padding: 5mm;
	margin: 0;
	border-bottom-width: 2px;
	border-bottom-style: solid; }

h2 {
	font-size: 160%;
	padding-top: 5mm;
	border-top-width: 1px;
	border-top-style: solid; }

h1+h2 {
	border-top: none;
}

h3 {
	font-size: 140%;
	font-weight: bold; }

h4 {
	font-size: 120%;
	font-weight: bold; }

h5 {
	font-size: 120%;
	font-style: italic; }

h1, h2, h3 {
	clear: both; }

dl {
	padding: 0; }

dt {
	padding: 0;
	font-weight: bold;
	margin-bottom: 0.3em; }

dd {
	padding: 0;
	margin-left: 5mm;
	margin-bottom: 1em; }

dd > ul {
	margin-top: 0;
	margin-left: 0.5em;
	padding-left: 0;
	margin-bottom: 1em; }

.footer {
	clear: both;
	font-style: italic;
	text-align: right; }

.footer p {
	margin-top: 1.5em;
	padding-top: 0.4em;
	border-top-width: 2px;
	border-top-style: solid; }

input.default-action {
	color: white;
	background: rgb(0, 96, 223);
	border-color: rgb(0, 96, 223);
}

/*
 * Directory Listing Style
 */

body#dirlist {
	padding-bottom: 2em; }

body#dirlist p {
	padding: 2px 5mm;
	margin: 0; }

body#dirlist div {
	display: table;
	width: 94%;
	margin: 5mm auto 2em auto;
	padding: 0; }

body#dirlist strong {
	display: table-row;
	margin: 0;
	padding: 0;
	font-size: 120%;
}

body#dirlist a {
	display: table-row;
	margin: 0;
	padding: 0; }

body#dirlist span {
	display: table-cell;
	vertical-align: middle; }

body#dirlist a > span {
	padding-top: 0.1em; }

body#dirlist em > span {
	padding-bottom: 1px; }

body#dirlist a + a>span {
	border-top-width: 1px;
	border-top-style: solid; }

body#dirlist a {
	background-position: 4px 50%;
	background-repeat: no-repeat;
}

body#dirlist a.dir {
	background-image: url("resource:icons/directory.png"); }

body#dirlist a.file {
	background-image: url("resource:icons/content.png"); }

body#dirlist span.name {
	padding-left: 27px;
	min-height: 20px;}

body#dirlist a.dir > span.name {
	font-weight: bold; }

body#dirlist a.dir > span.type {
	font-weight: bold; }

body#dirlist span.size {
	text-align: right;
	padding-right: 0.3em; }

body#dirlist span.size + span.size {
	text-align: left;
	padding-right: 0; }


/*
 * certificate display style
 */
body#certificate table.info {
	width: 90%;
	margin: 1.2em auto 0;
}

body#certificate table.info th {
	width: 14em;
	vertical-align: top;
	text-align: right;
	font-weight: bold;
	font-family: sans-serif;
	padding-right: 1em;
}

body#certificate table.info td.data {
	font-family: monospace;
	font-size: 90%;
}


/* 
 * configuration listing style 
 */

body#configlist table.config {
	border-spacing: 0;
	font-size: 85%;
	margin: 1.3em 0;
	width: 100%;
	box-sizing: border-box }

body#configlist table.config tr:first-child th {
	text-align: left;
	font-weight: bold;
	font-family: sans-serif; }

body#configlist table.config tr th {
	text-align: left;
	font-weight: normal;
	font-family: monospace; }

body#configlist table.config tr+tr th,
body#configlist table.config tr+tr td {
	border-top-width: 1px;
	border-top-style: solid;
}

body#configlist table.config td, body#configlist table.config th {
	padding-left: 1em; }

body#configlist table.config tr *:nth-child(3) {
	padding-left: 3em; }

body#configlist table.config tr *:nth-child(4) {
	padding-left: 3em;
	font-family: monospace;
	padding-right: 1em; }

body#configlist .null-content {
	font-style: italic; }


/*
 * about:imagecache
 */

p.imagecachelist {
	border-spacing: 0px;
	margin-top: 1.2em;
	margin-bottom: 1.2em;
	display: table;
}

p.imagecachelist strong, p.imagecachelist a {
	display: table-row;
}

p.imagecachelist span {
	padding: 2px 0.5em;
	display: table-cell;
}

p.imagecachelist a+a span {
	border-top-width: 1px;
	border-top-style: solid;
}

/*
 * authentication query styling
 */

body#authentication {
    max-width: 45em;
}

body#authentication form {
  /* Just to center the form on the page */
  margin: 0 auto;
  /* To see the outline of the form */
  padding: 1em;
}

body#authentication table {
  box-sizing: border-box;
  width: 100%;
  margin: 1.5em auto;
}

body#authentication label {
  /* To make sure that all labels have the same size and are properly aligned */
  display: inline-block;
  text-align: right;
}

body#authentication table th {
  text-align: right;
}

body#authentication table td {
  text-align: left;
}

body#authentication table input {
  /* To give the same size to all text fields */
  width: 20em;
  box-sizing: border-box;
  margin-right: 10%;

  /* To harmonize the look & feel of text field border */
  border: 1px solid #999;
}

body#authentication div#buttons {
  text-align: right;
  margin-right: 1em;
}

body#authentication div#buttons input#login {
  margin-right: 1em;
}

/*
 * privacy query styling
 */

body#privacy {
  max-width: 45em;
}

body#privacy form {
  /* Just to center the form on the page */
  margin: 0 auto;
  /* To see the outline of the form */
  padding: 1em;
}

body#privacy form div + div {
  margin-top: 1em;
}

body#privacy div#buttons {
    text-align: right;
    margin-right: 1em;
}

body#privacy div#buttons input#back {
  margin-right: 1em;
}

/*
 * timeout query styling
 */

body#timeout {
  max-width: 45em;
}

body#timeout form {
  /* Just to center the form on the page */
  margin: 0 auto;
  /* To see the outline of the form */
  padding: 1em;
}

body#timeout form div + div {
  margin-top: 1em;
}

body#timeout div#buttons {
    text-align: right;
    margin-right: 1em;
}

body#timeout div#buttons input#back {
  margin-right: 1em;
}

/*
 * fetch error query styling
 */

body#fetcherror {
  max-width: 45em;
}

body#fetcherror form {
  /* Just to center the form on the page */
  margin: 0 auto;
  /* To see the outline of the form */
  padding: 1em;
}

body#fetcherror form div + div {
  margin-top: 1em;
}

body#fetcherror div#buttons {
    text-align: right;
    margin-right: 1em;
}

body#fetcherror div#buttons input#back {
  margin-right: 1em;
}
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Licenza d'uso




Il codice sorgente di NetSurf, la sua documentazione, nonchè i file delle traduzioni e le definizioni UI sono rilasciati liberamente secondo i termini della Licenza Pubblica Generica GNU cosi com'è pubblicata dalla Free Software Foundation nella versione 2.0 o successiva, inoltre, come eccezione particolare è possibile collegare il codice sorgente di NetSurf a quello della libreria OpenSSL oppure distribuirli insieme usando una versione modificata della libreria stessa avente però la medesima licenza d'uso.




Comunque è necessario rispettare a tutti gli effetti la Licenza Pubblica Generica GNU versione 2.0 per tutte le parti del codice sorgente utilizzato ad eccezione della libreria OpenSSL.




Nel caso si desideri modificare il programma è possibile estendere questa eccezione anche alla versione del codice sorgente modificato, tuttavia non è obbligatorio farlo e se non lo si desidera è possibile cancellare questa eccezione dalla propria versione.




Licenza d'uso dei vari componenti




Tutte le risorse ArtWork di NetSurf sono rilasciate secondo i termini della licenza MIT.




NetSurf può anche incorporare i seguenti altri componenti.




Componenti del progetto NetSurf




			NetSurf


			
© 2002–2020 The NetSurf Developers
GPLv2



			LibCSS


			
© 2007–2018 John-Mark Bell
MIT



			Hubbub


			
© 2007–2017 John-Mark Bell
© 2008–2009 Andrew Sidwell
MIT



			LibParserUtils


			
© 2007–2017 John-Mark Bell
MIT



			LibROSprite


			
© 2008 James Shaw
MIT



			Libpencil


			
© 2005–2006 James Bursa
MIT



			RUfl


			
© 2005–2009 James Bursa
MIT



			Libsvgtiny


			
© 2008–2009 James Bursa
MIT



			Libnsbmp


			
© 2006 Richard Wilson
© 2008 Sean Fox
MIT



			Libnsfb


			
© 2009–2017 Vincent Sanders
© 2009–2017 Michael Drake
MIT



			Libnsgif


			
© 2004 Richard Wilson
© 2008 Sean Fox
MIT



			LibWapcaplet


			
© 2009–2017 NetSurf Browser Project, Daniel Silverstone
MIT








Componenti di terze parti




			cURL


			
© 1996–2020 Daniel Stenberg
MIT



			Haru PDF


			
© 2000–2008 Takeshi Kanno
ZLib



			libjpeg


			
© 1991–2010 Thomas G. Lane, Guido Vollbeding
IJG



			liblcms


			
© 1998–2007 Marti Maria Saguer
MIT








q			OSLib


			
© 1994–1998 Jonathan Coxhead and contributors
OSLib



			OpenSSL


			
© 1995–1998 Eric A. Young, Tim J. Hudson
© 1998–2010 The OpenSSL Project
OpenSSL



			libpng


			
© 2004–2010 Glenn Randers-Pehrson
PNG



			UnixLib


			
© 1995–1999 Simon Callan, Nick Burrett, Nicholas Clark and
Peter Burwood
© 1999–2009 Nick Burrett, John Tytgat, Peter Naulls,
Lee Noar, Peter Teichmann, Alex Waugh, Christian Ludlam, Theo Markettos,
Graham Shaw, James Bursa and John-Mark Bell.
UnixLib



			ZLib


			
© 1995–2010 Jean-loup Gailly and Mark Adler
ZLib








Testi delle licenze




Ove possibile le forme generiche dei vari testi delle licenze sono visualizzate qui. Alcuni componenti possono variare leggermente la licenza d'uso, tuttavia nei casi in cui abbiamo apportato delle modifiche il nostro sforzo è stato quello di rispettare il più fedelmente possibile (ed in accordo ad essa) la licenza originale, in questo caso le piccole variazioni alla licenza sono elencate qui, eventuali altre variazioni minori come ad esempio gli spazi bianchi non sono considerati.





GNU General Public Licence, Versione 2



 		    GNU GENERAL PUBLIC LICENSE
		       Version 2, June 1991

 Copyright (C) 1989, 1991 Free Software Foundation, Inc.,
 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA
 Everyone is permitted to copy and distribute verbatim copies
 of this license document, but changing it is not allowed.

			    Preamble

  The licenses for most software are designed to take away your
freedom to share and change it.  By contrast, the GNU General Public
License is intended to guarantee your freedom to share and change free
software--to make sure the software is free for all its users.  This
General Public License applies to most of the Free Software
Foundation's software and to any other program whose authors commit to
using it.  (Some other Free Software Foundation software is covered by
the GNU Lesser General Public License instead.)  You can apply it to
your programs, too.

  When we speak of free software, we are referring to freedom, not
price.  Our General Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
this service if you wish), that you receive source code or can get it
if you want it, that you can change the software or use pieces of it
in new free programs; and that you know you can do these things.

  To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
These restrictions translate to certain responsibilities for you if you
distribute copies of the software, or if you modify it.

  For example, if you distribute copies of such a program, whether
gratis or for a fee, you must give the recipients all the rights that
you have.  You must make sure that they, too, receive or can get the
source code.  And you must show them these terms so they know their
rights.

  We protect your rights with two steps: (1) copyright the software, and
(2) offer you this license which gives you legal permission to copy,
distribute and/or modify the software.

  Also, for each author's protection and ours, we want to make certain
that everyone understands that there is no warranty for this free
software.  If the software is modified by someone else and passed on, we
want its recipients to know that what they have is not the original, so
that any problems introduced by others will not reflect on the original
authors' reputations.

  Finally, any free program is threatened constantly by software
patents.  We wish to avoid the danger that redistributors of a free
program will individually obtain patent licenses, in effect making the
program proprietary.  To prevent this, we have made it clear that any
patent must be licensed for everyone's free use or not licensed at all.

  The precise terms and conditions for copying, distribution and
modification follow.

		    GNU GENERAL PUBLIC LICENSE
   TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

  0. This License applies to any program or other work which contains
a notice placed by the copyright holder saying it may be distributed
under the terms of this General Public License.  The "Program", below,
refers to any such program or work, and a "work based on the Program"
means either the Program or any derivative work under copyright law:
that is to say, a work containing the Program or a portion of it,
either verbatim or with modifications and/or translated into another
language.  (Hereinafter, translation is included without limitation in
the term "modification".)  Each licensee is addressed as "you".

Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope.  The act of
running the Program is not restricted, and the output from the Program
is covered only if its contents constitute a work based on the
Program (independent of having been made by running the Program).
Whether that is true depends on what the Program does.

  1. You may copy and distribute verbatim copies of the Program's
source code as you receive it, in any medium, provided that you
conspicuously and appropriately publish on each copy an appropriate
copyright notice and disclaimer of warranty; keep intact all the
notices that refer to this License and to the absence of any warranty;
and give any other recipients of the Program a copy of this License
along with the Program.

You may charge a fee for the physical act of transferring a copy, and
you may at your option offer warranty protection in exchange for a fee.

  2. You may modify your copy or copies of the Program or any portion
of it, thus forming a work based on the Program, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditions:

    a) You must cause the modified files to carry prominent notices
    stating that you changed the files and the date of any change.

    b) You must cause any work that you distribute or publish, that in
    whole or in part contains or is derived from the Program or any
    part thereof, to be licensed as a whole at no charge to all third
    parties under the terms of this License.

    c) If the modified program normally reads commands interactively
    when run, you must cause it, when started running for such
    interactive use in the most ordinary way, to print or display an
    announcement including an appropriate copyright notice and a
    notice that there is no warranty (or else, saying that you provide
    a warranty) and that users may redistribute the program under
    these conditions, and telling the user how to view a copy of this
    License.  (Exception: if the Program itself is interactive but
    does not normally print such an announcement, your work based on
    the Program is not required to print an announcement.)

These requirements apply to the modified work as a whole.  If
identifiable sections of that work are not derived from the Program,
and can be reasonably considered independent and separate works in
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works.  But when you
distribute the same sections as part of a whole which is a work based
on the Program, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the
entire whole, and thus to each and every part regardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent is to
exercise the right to control the distribution of derivative or
collective works based on the Program.

In addition, mere aggregation of another work not based on the Program
with the Program (or with a work based on the Program) on a volume of
a storage or distribution medium does not bring the other work under
the scope of this License.

  3. You may copy and distribute the Program (or a work based on it,
under Section 2) in object code or executable form under the terms of
Sections 1 and 2 above provided that you also do one of the following:

    a) Accompany it with the complete corresponding machine-readable
    source code, which must be distributed under the terms of Sections
    1 and 2 above on a medium customarily used for software interchange; or,

    b) Accompany it with a written offer, valid for at least three
    years, to give any third party, for a charge no more than your
    cost of physically performing source distribution, a complete
    machine-readable copy of the corresponding source code, to be
    distributed under the terms of Sections 1 and 2 above on a medium
    customarily used for software interchange; or,

    c) Accompany it with the information you received as to the offer
    to distribute corresponding source code.  (This alternative is
    allowed only for noncommercial distribution and only if you
    received the program in object code or executable form with such
    an offer, in accord with Subsection b above.)

The source code for a work means the preferred form of the work for
making modifications to it.  For an executable work, complete source
code means all the source code for all modules it contains, plus any
associated interface definition files, plus the scripts used to
control compilation and installation of the executable.  However, as a
special exception, the source code distributed need not include
anything that is normally distributed (in either source or binary
form) with the major components (compiler, kernel, and so on) of the
operating system on which the executable runs, unless that component
itself accompanies the executable.

If distribution of executable or object code is made by offering
access to copy from a designated place, then offering equivalent
access to copy the source code from the same place counts as
distribution of the source code, even though third parties are not
compelled to copy the source along with the object code.

  4. You may not copy, modify, sublicense, or distribute the Program
except as expressly provided under this License.  Any attempt
otherwise to copy, modify, sublicense or distribute the Program is
void, and will automatically terminate your rights under this License.
However, parties who have received copies, or rights, from you under
this License will not have their licenses terminated so long as such
parties remain in full compliance.

  5. You are not required to accept this License, since you have not
signed it.  However, nothing else grants you permission to modify or
distribute the Program or its derivative works.  These actions are
prohibited by law if you do not accept this License.  Therefore, by
modifying or distributing the Program (or any work based on the
Program), you indicate your acceptance of this License to do so, and
all its terms and conditions for copying, distributing or modifying
the Program or works based on it.

  6. Each time you redistribute the Program (or any work based on the
Program), the recipient automatically receives a license from the
original licensor to copy, distribute or modify the Program subject to
these terms and conditions.  You may not impose any further
restrictions on the recipients' exercise of the rights granted herein.
You are not responsible for enforcing compliance by third parties to
this License.

  7. If, as a consequence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License.  If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Program at all.  For example, if a patent
license would not permit royalty-free redistribution of the Program by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under
any particular circumstance, the balance of the section is intended to
apply and the section as a whole is intended to apply in other
circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system, which is
implemented by public license practices.  Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or she is willing
to distribute software through any other system and a licensee cannot
impose that choice.

This section is intended to make thoroughly clear what is believed to
be a consequence of the rest of this License.

  8. If the distribution and/or use of the Program is restricted in
certain countries either by patents or by copyrighted interfaces, the
original copyright holder who places the Program under this License
may add an explicit geographical distribution limitation excluding
those countries, so that distribution is permitted only in or among
countries not thus excluded.  In such case, this License incorporates
the limitation as if written in the body of this License.

  9. The Free Software Foundation may publish revised and/or new versions
of the General Public License from time to time.  Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

Each version is given a distinguishing version number.  If the Program
specifies a version number of this License which applies to it and "any
later version", you have the option of following the terms and conditions
either of that version or of any later version published by the Free
Software Foundation.  If the Program does not specify a version number of
this License, you may choose any version ever published by the Free Software
Foundation.

  10. If you wish to incorporate parts of the Program into other free
programs whose distribution conditions are different, write to the author
to ask for permission.  For software which is copyrighted by the Free
Software Foundation, write to the Free Software Foundation; we sometimes
make exceptions for this.  Our decision will be guided by the two goals
of preserving the free status of all derivatives of our free software and
of promoting the sharing and reuse of software generally.

			    NO WARRANTY

  11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY
FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW.  EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES
PROVIDE THE PROGRAM "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.  THE ENTIRE RISK AS
TO THE QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU.  SHOULD THE
PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

  12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED
TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER
PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

		     END OF TERMS AND CONDITIONS

	    How to Apply These Terms to Your New Programs

  If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve this is to make it
free software which everyone can redistribute and change under these terms.

  To do so, attach the following notices to the program.  It is safest
to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at least
the "copyright" line and a pointer to where the full notice is found.

    
    Copyright (C)   

    This program is free software; you can redistribute it and/or modify
    it under the terms of the GNU General Public License as published by
    the Free Software Foundation; either version 2 of the License, or
    (at your option) any later version.

    This program is distributed in the hope that it will be useful,
    but WITHOUT ANY WARRANTY; without even the implied warranty of
    MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
    GNU General Public License for more details.

    You should have received a copy of the GNU General Public License along
    with this program; if not, write to the Free Software Foundation, Inc.,
    51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA.

Also add information on how to contact you by electronic and paper mail.

If the program is interactive, make it output a short notice like this
when it starts in an interactive mode:

    Gnomovision version 69, Copyright (C) year name of author
    Gnomovision comes with ABSOLUTELY NO WARRANTY; for details type `show w'.
    This is free software, and you are welcome to redistribute it
    under certain conditions; type `show c' for details.

The hypothetical commands `show w' and `show c' should show the appropriate
parts of the General Public License.  Of course, the commands you use may
be called something other than `show w' and `show c'; they could even be
mouse-clicks or menu items--whatever suits your program.

You should also get your employer (if you work as a programmer) or your
school, if any, to sign a "copyright disclaimer" for the program, if
necessary.  Here is a sample; alter the names:

  Yoyodyne, Inc., hereby disclaims all copyright interest in the program
  `Gnomovision' (which makes passes at compilers) written by James Hacker.

  , 1 April 1989
  Ty Coon, President of Vice

This General Public License does not permit incorporating your program into
proprietary programs.  If your program is a subroutine library, you may
consider it more useful to permit linking proprietary applications with the
library.  If this is what you want to do, use the GNU Lesser General
Public License instead of this License.




Licenza MIT/X



Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
THE SOFTWARE.
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  This software is provided 'as-is', without any express or implied
  warranty.  In no event will the authors be held liable for any damages
  arising from the use of this software.

  Permission is granted to anyone to use this software for any purpose,
  including commercial applications, and to alter it and redistribute it
  freely, subject to the following restrictions:

  1. The origin of this software must not be misrepresented; you must not
     claim that you wrote the original software. If you use this software
     in a product, an acknowledgment in the product documentation would be
     appreciated but is not required.
  2. Altered source versions must be plainly marked as such, and must not be
     misrepresented as being the original software.
  3. This notice may not be removed or altered from any source distribution.
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The authors make NO WARRANTY or representation, either express or implied,
with respect to this software, its quality, accuracy, merchantability, or
fitness for a particular purpose.  This software is provided "AS IS", and you,
its user, assume the entire risk as to its quality and accuracy.

This software is copyright (C) 1991-2010, Thomas G. Lane, Guido Vollbeding.
All Rights Reserved except as specified below.

Permission is hereby granted to use, copy, modify, and distribute this
software (or portions thereof) for any purpose, without fee, subject to these
conditions:
(1) If any part of the source code for this software is distributed, then this
README file must be included, with this copyright and no-warranty notice
unaltered; and any additions, deletions, or changes to the original files
must be clearly indicated in accompanying documentation.
(2) If only executable code is distributed, then the accompanying
documentation must state that "this software is based in part on the work of
the Independent JPEG Group".
(3) Permission for use of this software is granted only if the user accepts
full responsibility for any undesirable consequences; the authors accept
NO LIABILITY for damages of any kind.

These conditions apply to any software derived from or based on the IJG code,
not just to the unmodified library.  If you use our work, you ought to
acknowledge us.

Permission is NOT granted for the use of any IJG author's name or company name
in advertising or publicity relating to this software or products derived from
it.  This software may be referred to only as "the Independent JPEG Group's
software".

We specifically permit and encourage the use of this software as the basis of
commercial products, provided that all warranty or liability claims are
assumed by the product vendor.


ansi2knr.c is included in this distribution by permission of L. Peter Deutsch,
sole proprietor of its copyright holder, Aladdin Enterprises of Menlo Park, CA.
ansi2knr.c is NOT covered by the above copyright and conditions, but instead
by the usual distribution terms of the Free Software Foundation; principally,
that you must include source code if you redistribute it.  (See the file
ansi2knr.c for full details.)  However, since ansi2knr.c is not needed as part
of any program generated from the IJG code, this does not limit you more than
the foregoing paragraphs do.

The Unix configuration script "configure" was produced with GNU Autoconf.
It is copyright by the Free Software Foundation but is freely distributable.
The same holds for its supporting scripts (config.guess, config.sub,
ltmain.sh).  Another support script, install-sh, is copyright by X Consortium
but is also freely distributable.
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The copyright holder has granted a small relaxation of the 
conditions of the GNU Public Licence, in that OSLib is itself
free software, but applications linked to it need not be.
This means that any changes to OSLib itself (the contents of
the OSLib, OSLibHelp, OSLibSrc, and OSLibSupport archives)
fall under the terms of the GNU Public Licence; but programs
written using OSLib need not be so restricted.

                   GNU GENERAL PUBLIC LICENCE
                     Version 1, February 1989

 Copyright (C) 1989 Free Software Foundation, Inc.
                    675 Mass Ave, Cambridge, MA 02139, U S A
 Everyone is permitted to copy and distribute verbatim copies
 of this licence document, but changing it is not allowed.

                            Preamble

   The licence agreements of most software companies try to keep users
at the mercy of those companies. By contrast, our General Public
Licence is intended to guarantee your freedom to share and change free
software---to make sure the software is free for all its users. The
General Public Licence applies to the Free Software Foundation's
software and to any other programme whose authors commit to using it.
You can use it for your programmes, too.

   When we speak of free software, we are referring to freedom, not
price. Specifically, the General Public Licence is designed to make
sure that you have the freedom to give away or sell copies of free
software, that you receive source code or can get it if you want it,
that you can change the software or use pieces of it in new free
programmes; and that you know you can do these things.

   To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
These restrictions translate to certain responsibilities for you if you
distribute copies of the software, or if you modify it.

   For example, if you distribute copies of a such a programme, whether
gratis or for a fee, you must give the recipients all the rights that
you have. You must make sure that they, too, receive or can get the
source code. And you must tell them their rights.

   We protect your rights with two steps: (1) copyright the software, and
(2) offer you this licence which gives you legal permission to copy,
distribute and/or modify the software.

   Also, for each author's protection and ours, we want to make certain
that everyone understands that there is no warranty for this free
software. If the software is modified by someone else and passed on, we
want its recipients to know that what they have is not the original, so
that any problems introduced by others will not reflect on the original
authors' reputations.

  The precise terms and conditions for copying, distribution and
modification follow.

                    GNU GENERAL PUBLIC LICENCE
   TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

   0. This Licence Agreement applies to any programme or other work which
contains a notice placed by the copyright holder saying it may be
distributed under the terms of this General Public Licence. The
"Programme", below, refers to any such programme or work, and a "work based
on the Programme" means either the Programme or any work containing the
Programme or a portion of it, either verbatim or with modifications. Each
licensee is addressed as "you".

   1. You may copy and distribute verbatim copies of the Programme's source
code as you receive it, in any medium, provided that you conspicuously and
appropriately publish on each copy an appropriate copyright notice and
disclaimer of warranty; keep intact all the notices that refer to this
General Public Licence and to the absence of any warranty; and give any
other recipients of the Programme a copy of this General Public Licence
along with the Programme. You may charge a fee for the physical act of
transferring a copy.

   2. You may modify your copy or copies of the Programme or any portion of
it, and copy and distribute such modifications under the terms of Paragraph
1 above, provided that you also do the following:

         a) cause the modified files to carry prominent notices stating that
      you changed the files and the date of any change; and

         b) cause the whole of any work that you distribute or publish, that
      in whole or in part contains the Programme or any part thereof, either
      with or without modifications, to be licensed at no charge to all
      third parties under the terms of this General Public Licence (except
      that you may choose to grant warranty protection to some or all
      third parties, at your option).

         c) If the modified programme normally reads commands interactively when
      run, you must cause it, when started running for such interactive use
      in the simplest and most usual way, to print or display an
      announcement including an appropriate copyright notice and a notice
      that there is no warranty (or else, saying that you provide a
      warranty) and that users may redistribute the programme under these
      conditions, and telling the user how to view a copy of this General
      Public Licence.

         d) You may charge a fee for the physical act of transferring a
      copy, and you may at your option offer warranty protection in
      exchange for a fee.

Mere aggregation of another independent work with the Programme (or its
derivative) on a volume of a storage or distribution medium does not bring
the other work under the scope of these terms.

   3. You may copy and distribute the Programme (or a portion or derivative of
it, under Paragraph 2) in object code or executable form under the terms of
Paragraphs 1 and 2 above provided that you also do one of the following:

      a) accompany it with the complete corresponding machine-readable
      source code, which must be distributed under the terms of
      Paragraphs 1 and 2 above; or,

      b) accompany it with a written offer, valid for at least three
      years, to give any third party free (except for a nominal charge
      for the cost of distribution) a complete machine-readable copy of the
      corresponding source code, to be distributed under the terms of
      Paragraphs 1 and 2 above; or,

      c) accompany it with the information you received as to where the
      corresponding source code may be obtained. (This alternative is
      allowed only for noncommercial distribution and only if you
      received the programme in object code or executable form alone.)

Source code for a work means the preferred form of the work for making
modifications to it. For an executable file, complete source code means
all the source code for all modules it contains; but, as a special
exception, it need not include source code for modules which are standard
libraries that accompany the operating system on which the executable
file runs, or for standard header files or definitions files that
accompany that operating system.

  4. You may not copy, modify, sublicense, distribute or transfer the
Programme except as expressly provided under this General Public Licence.
Any attempt otherwise to copy, modify, sublicense, distribute or transfer
the Programme is void, and will automatically terminate your rights to use
the Programme under this Licence. However, parties who have received
copies, or rights to use copies, from you under this General Public
Licence will not have their licences terminated so long as such parties
remain in full compliance.

   5. By copying, distributing or modifying the Programme (or any work based
on the Programme) you indicate your acceptance of this licence to do so,
and all its terms and conditions.

   6. Each time you redistribute the Programme (or any work based on the
Programme), the recipient automatically receives a licence from the original
licensor to copy, distribute or modify the Programme subject to these
terms and conditions. You may not impose any further restrictions on the
recipients' exercise of the rights granted herein.

   7. The Free Software Foundation may publish revised and/or new versions
of the General Public Licence from time to time. Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

Each version is given a distinguishing version number. If the Programme
specifies a version number of the licence which applies to it and "any
later version", you have the option of following the terms and conditions
either of that version or of any later version published by the Free
Software Foundation. If the Programme does not specify a version number of
the licence, you may choose any version ever published by the Free Software
Foundation.

   8. If you wish to incorporate parts of the Programme into other free
programmes whose distribution conditions are different, write to the author
to ask for permission. For software which is copyrighted by the Free
Software Foundation, write to the Free Software Foundation; we sometimes
make exceptions for this. Our decision will be guided by the two goals
of preserving the free status of all derivatives of our free software and
of promoting the sharing and reuse of software generally.

                            NO WARRANTY

  9. BECAUSE THE PROGRAMME IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY
FOR THE PROGRAMME, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES
PROVIDE THE PROGRAMME "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS
TO THE QUALITY AND PERFORMANCE OF THE PROGRAMME IS WITH YOU. SHOULD THE
PROGRAMME PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

  10. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE PROGRAMME AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF THE USE OR INABILITY TO USE THE PROGRAMME (INCLUDING BUT NOT LIMITED
TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAMME TO OPERATE WITH ANY OTHER
PROGRAMMES), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

                     END OF TERMS AND CONDITIONS

        Appendix: How to Apply These Terms to Your New Programmes

  If you develop a new programme, and you want it to be of the greatest
possible use to humanity, the best way to achieve this is to make it
free software which everyone can redistribute and change under these
terms.

  To do so, attach the following notices to the programme. It is safest to
attach them to the start of each source file to most effectively convey
the exclusion of warranty; and each file should have at least the
"copyright" line and a pointer to where the full notice is found.

      
      Copyright (C) 19yy 

      This programme is free software; you can redistribute it and/or modify
      it under the terms of the GNU General Public Licence as published by
      the Free Software Foundation; either version 1, or (at your option)
      any later version.

      This programme is distributed in the hope that it will be useful,
      but WITHOUT ANY WARRANTY; without even the implied warranty of
      MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
      GNU General Public Licence for more details.

      You should have received a copy of the GNU General Public Licence
      along with this programme; if not, write to the Free Software
      Foundation, Inc, 675 Mass Ave, Cambridge, MA 02139, USA.

Also add information on how to contact you by electronic and paper mail.

If the programme is interactive, make it output a short notice like this
when it starts in an interactive mode:

      Gnomovision version 69, Copyright (C) 19xx name of author
      Gnomovision comes with ABSOLUTELY NO WARRANTY; for details type `show w'.
      This is free software, and you are welcome to redistribute it
      under certain conditions; type `show c' for details.

The hypothetical commands `show w' and `show c' should show the
appropriate parts of the General Public Licence. Of course, the
commands you use may be called something other than `show w' and `show
c'; they could even be mouse-clicks or menu items--whatever suits your
programme.

You should also get your employer (if you work as a programmer) or your
school, if any, to sign a "copyright disclaimer" for the programme, if
necessary. Here is a sample; alter the names:

      Yoyodyne, Inc., hereby disclaims all copyright interest in the
      programme `Gnomovision' (a programme to direct compilers to make passes
      at assemblers) written by James Hacker.

      , 1 April 1989
      Ty Coon, President of Vice

That's all there is to it!
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  The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
  the OpenSSL License and the original SSLeay license apply to the toolkit.
  See below for the actual license texts. Actually both licenses are BSD-style
  Open Source licenses. In case of any license issues related to OpenSSL
  please contact openssl-core@openssl.org.

  OpenSSL License
  ---------------

/* ====================================================================
 * Copyright (c) 1998-2008 The OpenSSL Project.  All rights reserved.
 *
 * Redistribution and use in source and binary forms, with or without
 * modification, are permitted provided that the following conditions
 * are met:
 *
 * 1. Redistributions of source code must retain the above copyright
 *    notice, this list of conditions and the following disclaimer. 
 *
 * 2. Redistributions in binary form must reproduce the above copyright
 *    notice, this list of conditions and the following disclaimer in
 *    the documentation and/or other materials provided with the
 *    distribution.
 *
 * 3. All advertising materials mentioning features or use of this
 *    software must display the following acknowledgment:
 *    "This product includes software developed by the OpenSSL Project
 *    for use in the OpenSSL Toolkit. (http://www.openssl.org/)"
 *
 * 4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
 *    endorse or promote products derived from this software without
 *    prior written permission. For written permission, please contact
 *    openssl-core@openssl.org.
 *
 * 5. Products derived from this software may not be called "OpenSSL"
 *    nor may "OpenSSL" appear in their names without prior written
 *    permission of the OpenSSL Project.
 *
 * 6. Redistributions of any form whatsoever must retain the following
 *    acknowledgment:
 *    "This product includes software developed by the OpenSSL Project
 *    for use in the OpenSSL Toolkit (http://www.openssl.org/)"
 *
 * THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ``AS IS'' AND ANY
 * EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
 * IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
 * PURPOSE ARE DISCLAIMED.  IN NO EVENT SHALL THE OpenSSL PROJECT OR
 * ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
 * SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
 * NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;
 * LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
 * HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
 * STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
 * ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
 * OF THE POSSIBILITY OF SUCH DAMAGE.
 * ====================================================================
 *
 * This product includes cryptographic software written by Eric Young
 * (eay@cryptsoft.com).  This product includes software written by Tim
 * Hudson (tjh@cryptsoft.com).
 *
 */

 Original SSLeay License
 -----------------------

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
 * All rights reserved.
 *
 * This package is an SSL implementation written
 * by Eric Young (eay@cryptsoft.com).
 * The implementation was written so as to conform with Netscapes SSL.
 * 
 * This library is free for commercial and non-commercial use as long as
 * the following conditions are aheared to.  The following conditions
 * apply to all code found in this distribution, be it the RC4, RSA,
 * lhash, DES, etc., code; not just the SSL code.  The SSL documentation
 * included with this distribution is covered by the same copyright terms
 * except that the holder is Tim Hudson (tjh@cryptsoft.com).
 * 
 * Copyright remains Eric Young's, and as such any Copyright notices in
 * the code are not to be removed.
 * If this package is used in a product, Eric Young should be given attribution
 * as the author of the parts of the library used.
 * This can be in the form of a textual message at program startup or
 * in documentation (online or textual) provided with the package.
 * 
 * Redistribution and use in source and binary forms, with or without
 * modification, are permitted provided that the following conditions
 * are met:
 * 1. Redistributions of source code must retain the copyright
 *    notice, this list of conditions and the following disclaimer.
 * 2. Redistributions in binary form must reproduce the above copyright
 *    notice, this list of conditions and the following disclaimer in the
 *    documentation and/or other materials provided with the distribution.
 * 3. All advertising materials mentioning features or use of this software
 *    must display the following acknowledgement:
 *    "This product includes cryptographic software written by
 *     Eric Young (eay@cryptsoft.com)"
 *    The word 'cryptographic' can be left out if the rouines from the library
 *    being used are not cryptographic related :-).
 * 4. If you include any Windows specific code (or a derivative thereof) from 
 *    the apps directory (application code) you must include an acknowledgement:
 *    "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"
 * 
 * THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ``AS IS'' AND
 * ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
 * IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
 * ARE DISCLAIMED.  IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
 * FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
 * DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
 * OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
 * HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
 * LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
 * OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
 * SUCH DAMAGE.
 * 
 * The licence and distribution terms for any publically available version or
 * derivative of this code cannot be changed.  i.e. this code cannot simply be
 * copied and put under another distribution licence
 * [including the GNU Public Licence.]
 */
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 * This code is released under the libpng license.
 *
 * libpng versions 1.2.6, August 15, 2004, through 1.4.1, February 25, 2010, are
 * Copyright (c) 2004, 2006-2010 Glenn Randers-Pehrson, and are
 * distributed according to the same disclaimer and license as libpng-1.2.5
 * with the following individual added to the list of Contributing Authors:
 *
 *    Cosmin Truta
 *
 * libpng versions 1.0.7, July 1, 2000, through 1.2.5, October 3, 2002, are
 * Copyright (c) 2000-2002 Glenn Randers-Pehrson, and are
 * distributed according to the same disclaimer and license as libpng-1.0.6
 * with the following individuals added to the list of Contributing Authors:
 *
 *    Simon-Pierre Cadieux
 *    Eric S. Raymond
 *    Gilles Vollant
 *
 * and with the following additions to the disclaimer:
 *
 *    There is no warranty against interference with your enjoyment of the
 *    library or against infringement.  There is no warranty that our
 *    efforts or the library will fulfill any of your particular purposes
 *    or needs.  This library is provided with all faults, and the entire
 *    risk of satisfactory quality, performance, accuracy, and effort is with
 *    the user.
 *
 * libpng versions 0.97, January 1998, through 1.0.6, March 20, 2000, are
 * Copyright (c) 1998, 1999, 2000 Glenn Randers-Pehrson, and are
 * distributed according to the same disclaimer and license as libpng-0.96,
 * with the following individuals added to the list of Contributing Authors:
 *
 *    Tom Lane
 *    Glenn Randers-Pehrson
 *    Willem van Schaik
 *
 * libpng versions 0.89, June 1996, through 0.96, May 1997, are
 * Copyright (c) 1996, 1997 Andreas Dilger
 * Distributed according to the same disclaimer and license as libpng-0.88,
 * with the following individuals added to the list of Contributing Authors:
 *
 *    John Bowler
 *    Kevin Bracey
 *    Sam Bushell
 *    Magnus Holmgren
 *    Greg Roelofs
 *    Tom Tanner
 *
 * libpng versions 0.5, May 1995, through 0.88, January 1996, are
 * Copyright (c) 1995, 1996 Guy Eric Schalnat, Group 42, Inc.
 *
 * For the purposes of this copyright and license, "Contributing Authors"
 * is defined as the following set of individuals:
 *
 *    Andreas Dilger
 *    Dave Martindale
 *    Guy Eric Schalnat
 *    Paul Schmidt
 *    Tim Wegner
 *
 * The PNG Reference Library is supplied "AS IS".  The Contributing Authors
 * and Group 42, Inc. disclaim all warranties, expressed or implied,
 * including, without limitation, the warranties of merchantability and of
 * fitness for any purpose.  The Contributing Authors and Group 42, Inc.
 * assume no liability for direct, indirect, incidental, special, exemplary,
 * or consequential damages, which may result from the use of the PNG
 * Reference Library, even if advised of the possibility of such damage.
 *
 * Permission is hereby granted to use, copy, modify, and distribute this
 * source code, or portions hereof, for any purpose, without fee, subject
 * to the following restrictions:
 *
 * 1. The origin of this source code must not be misrepresented.
 *
 * 2. Altered versions must be plainly marked as such and
 * must not be misrepresented as being the original source.
 *
 * 3. This Copyright notice may not be removed or altered from
 *    any source or altered source distribution.
 *
 * The Contributing Authors and Group 42, Inc. specifically permit, without
 * fee, and encourage the use of this source code as a component to
 * supporting the PNG file format in commercial products.  If you use this
 * source code in a product, acknowledgment is not required but would be
 * appreciated.
 */




Licenza UnixLib



In January 2005, permission was obtained from all relevant contributors
by Peter Naulls to license all past and present contributions to UnixLib
(where possible) under the revised BSD license.  The license is included
in the next section and is applicable to all code in UnixLib that does not
have an explicit license in its source.

Prior to 4th January 2005 and after May 2001, UnixLib contained code licensed
under the GNU General Public License, and versions of UnixLib produced
between these dates are subject to the provisions of the GPL.  We realised
that this might cause potential problems with the wider use of UnixLib in
RISC OS, and along with the desire to clarify the overall licensing status of
UnixLib, GPL code was removed from UnixLib and the above permission from all
copyright holders allowed UnixLib contributions to be relicensed as per the
revised BSD license.  The GPL is therefore not included in this notice
as it is no longer relevant to UnixLib.


Practical notes on using UnixLib in your own programs:

This is a plain English version of guidelines for use of UnixLib in
your programs.  It does not override any of the licenses included
below, but is intended to state instances when it may be used in
free and non-free software.  Where there is contradiction or
ambiguity in this wording, please refer to the specifics of the licence
in question.  These recommendations are based upon our understading
of the GPL/LGPL and BSD licenses and are subject to change should
our understanding of the topics improve.

 - Because UnixLib contains code that is subject to the Lesser GNU
   Public License, the LGPL is the overriding consideration when
   linking UnixLib to programs (unless the program itself is GPL).

 - You are free to use sections of UnixLib in your own programs
   subject to the conditions of that code.  If the entirety of
   that code is under a BSD license, then you can generally use
   that code as you see fit, and there is no further obligation
   from you as long as the copyright notice remains.  If you
   use LGPL code in your program, then your program must also be
   distributed under the LGPL (or GPL).

 - If you use UnixLib in its intended original form - that is as a
   supporting library for ported programs to RISC OS - then your program
   is subject to the LGPL; or the GPL if the program is covered by that.
   Note that you must make the source and any modifications available to for
   both if requested.  This is of course equally true if you write an original
   GPL program using UnixLib.  In most cases, no additional action is
   required of you, especially since source is usually readibly available.

 - If you use UnixLib for a non-free program - whether that's commercial or
   otherwise, then you should carefully read section 6 of the LGPL.  This
   applies, because at the present time, there is no practical method of
   dynamic linking on RISC OS.  At such time that UnixLib is available as a
   shared library, then programs dynamically linking to it will no longer be
   subject to the LPGL as applied to UnixLib.

 - Section 6 means that in practice, you must supply, or offer to
   supply either source or object code for your program.
   This is mainly to allow rebuilding of the executable program
   with later or modified versions of UnixLib.  You must of course
   supply (or better, contribute to the GCCSDK project) any
   modifications you make to UnixLib upon request.


Recommended reading:

Frequently Asked Questions about the GNU GPL
http://www.fsf.org/licenses/gpl-faq.html (has some sections on LGPL)

About the justifications for using LGPL
http://www.fsf.org/licenses/why-not-lgpl.html



===========================================================================

 Copyright (c) 1995-2009 UnixLib Developers
 All rights reserved.
 
 Redistribution and use in source and binary forms, with or without
 modification, are permitted provided that the following conditions
 are met:
 1. Redistributions of source code must retain the above copyright
    notice, this list of conditions and the following disclaimer.
 2. Redistributions in binary form must reproduce the above copyright
    notice, this list of conditions and the following disclaimer in the
    documentation and/or other materials provided with the distribution.
 3. The name of the author may not be used to endorse or promote products
    derived from this software without specific prior written permission.
 
 THIS SOFTWARE IS PROVIDED BY THE AUTHOR ``AS IS'' AND ANY EXPRESS OR
 IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
 OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.
 IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY DIRECT, INDIRECT,
 INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
 NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
 DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
 THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
 (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
 THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

===========================================================================

Portions of UnixLib are copyright The Regents of the University of
California.

Portions of this library are copyright Sun Microsystems, Inc.  The 

Portions of this library are derived from the GNU C Library and fall under
the GNU Library General Public License.

Portions of this library are copyright Henry Spencer.

Portions of this library are copyright The Regents of the University of
California, Sun Microsystems, Inc., Scriptics Corporation, ActiveState
Corporation and other parties.

Portions of this library are copyright PostgreSQL Global Development Group.

The licenses for the above are duplicated below.


===========================================================================

 Copyright (c) The Regents of the University of California.
 All rights reserved.

 This code is derived from software contributed to Berkeley by
 Chris Torek.

 Redistribution and use in source and binary forms, with or without
 modification, are permitted provided that the following conditions
 are met:
 1. Redistributions of source code must retain the above copyright
    notice, this list of conditions and the following disclaimer.
 2. Redistributions in binary form must reproduce the above copyright
    notice, this list of conditions and the following disclaimer in the
    documentation and/or other materials provided with the distribution.
 3. All advertising materials mentioning features or use of this software
    must display the following acknowledgement:
        This product includes software developed by the University of
        California, Berkeley and its contributors.
 4. Neither the name of the University nor the names of its contributors
    may be used to endorse or promote products derived from this software
    without specific prior written permission.

 THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS ``AS IS'' AND
 ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
 IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
 ARE DISCLAIMED.  IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE
 FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
 DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
 OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
 HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
 LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
 OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
 SUCH DAMAGE.

===========================================================================

 Copyright (C) 1993 by Sun Microsystems, Inc. All rights reserved.

 Developed at SunPro, a Sun Microsystems, Inc. business.
 Permission to use, copy, modify, and distribute this
 software is freely granted, provided that this notice
 is preserved.

===========================================================================

                  GNU LIBRARY GENERAL PUBLIC LICENSE
                       Version 2, June 1991

 Copyright (C) 1991 Free Software Foundation, Inc.
 59 Temple Place - Suite 330, Boston, MA 02111-1307, USA
 Everyone is permitted to copy and distribute verbatim copies
 of this license document, but changing it is not allowed.

[This is the first released version of the library GPL.  It is
 numbered 2 because it goes with version 2 of the ordinary GPL.]

                            Preamble

  The licenses for most software are designed to take away your
freedom to share and change it.  By contrast, the GNU General Public
Licenses are intended to guarantee your freedom to share and change
free software--to make sure the software is free for all its users.

  This license, the Library General Public License, applies to some
specially designated Free Software Foundation software, and to any
other libraries whose authors decide to use it.  You can use it for
your libraries, too.

  When we speak of free software, we are referring to freedom, not
price.  Our General Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
this service if you wish), that you receive source code or can get it
if you want it, that you can change the software or use pieces of it
in new free programs; and that you know you can do these things.

  To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
These restrictions translate to certain responsibilities for you if
you distribute copies of the library, or if you modify it.

  For example, if you distribute copies of the library, whether gratis
or for a fee, you must give the recipients all the rights that we gave
you.  You must make sure that they, too, receive or can get the source
code.  If you link a program with the library, you must provide
complete object files to the recipients so that they can relink them
with the library, after making changes to the library and recompiling
it.  And you must show them these terms so they know their rights.

  Our method of protecting your rights has two steps: (1) copyright
the library, and (2) offer you this license which gives you legal
permission to copy, distribute and/or modify the library.

  Also, for each distributor's protection, we want to make certain
that everyone understands that there is no warranty for this free
library.  If the library is modified by someone else and passed on, we
want its recipients to know that what they have is not the original
version, so that any problems introduced by others will not reflect on
the original authors' reputations.

  Finally, any free program is threatened constantly by software
patents.  We wish to avoid the danger that companies distributing free
software will individually obtain patent licenses, thus in effect
transforming the program into proprietary software.  To prevent this,
we have made it clear that any patent must be licensed for everyone's
free use or not licensed at all.

  Most GNU software, including some libraries, is covered by the ordinary
GNU General Public License, which was designed for utility programs.  This
license, the GNU Library General Public License, applies to certain
designated libraries.  This license is quite different from the ordinary
one; be sure to read it in full, and don't assume that anything in it is
the same as in the ordinary license.

  The reason we have a separate public license for some libraries is that
they blur the distinction we usually make between modifying or adding to a
program and simply using it.  Linking a program with a library, without
changing the library, is in some sense simply using the library, and is
analogous to running a utility program or application program.  However, in
a textual and legal sense, the linked executable is a combined work, a
derivative of the original library, and the ordinary General Public License
treats it as such.

  Because of this blurred distinction, using the ordinary General
Public License for libraries did not effectively promote software
sharing, because most developers did not use the libraries.  We
concluded that weaker conditions might promote sharing better.

  However, unrestricted linking of non-free programs would deprive the
users of those programs of all benefit from the free status of the
libraries themselves.  This Library General Public License is intended to
permit developers of non-free programs to use free libraries, while
preserving your freedom as a user of such programs to change the free
libraries that are incorporated in them.  (We have not seen how to achieve
this as regards changes in header files, but we have achieved it as regards
changes in the actual functions of the Library.)  The hope is that this
will lead to faster development of free libraries.

  The precise terms and conditions for copying, distribution and
modification follow.  Pay close attention to the difference between a
"work based on the library" and a "work that uses the library".  The
former contains code derived from the library, while the latter only
works together with the library.

  Note that it is possible for a library to be covered by the ordinary
General Public License rather than by this special one.

                  GNU LIBRARY GENERAL PUBLIC LICENSE
   TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

  0. This License Agreement applies to any software library which
contains a notice placed by the copyright holder or other authorized
party saying it may be distributed under the terms of this Library
General Public License (also called "this License").  Each licensee is
addressed as "you".

  A "library" means a collection of software functions and/or data
prepared so as to be conveniently linked with application programs
(which use some of those functions and data) to form executables.

  The "Library", below, refers to any such software library or work
which has been distributed under these terms.  A "work based on the
Library" means either the Library or any derivative work under
copyright law: that is to say, a work containing the Library or a
portion of it, either verbatim or with modifications and/or translated
straightforwardly into another language.  (Hereinafter, translation is
included without limitation in the term "modification".)

  "Source code" for a work means the preferred form of the work for
making modifications to it.  For a library, complete source code means
all the source code for all modules it contains, plus any associated
interface definition files, plus the scripts used to control compilation
and installation of the library.

  Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope.  The act of
running a program using the Library is not restricted, and output from
such a program is covered only if its contents constitute a work based
on the Library (independent of the use of the Library in a tool for
writing it).  Whether that is true depends on what the Library does
and what the program that uses the Library does.
  
  1. You may copy and distribute verbatim copies of the Library's
complete source code as you receive it, in any medium, provided that
you conspicuously and appropriately publish on each copy an
appropriate copyright notice and disclaimer of warranty; keep intact
all the notices that refer to this License and to the absence of any
warranty; and distribute a copy of this License along with the
Library.

  You may charge a fee for the physical act of transferring a copy,
and you may at your option offer warranty protection in exchange for a
fee.

  2. You may modify your copy or copies of the Library or any portion
of it, thus forming a work based on the Library, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditions:

    a) The modified work must itself be a software library.

    b) You must cause the files modified to carry prominent notices
    stating that you changed the files and the date of any change.

    c) You must cause the whole of the work to be licensed at no
    charge to all third parties under the terms of this License.

    d) If a facility in the modified Library refers to a function or a
    table of data to be supplied by an application program that uses
    the facility, other than as an argument passed when the facility
    is invoked, then you must make a good faith effort to ensure that,
    in the event an application does not supply such function or
    table, the facility still operates, and performs whatever part of
    its purpose remains meaningful.

    (For example, a function in a library to compute square roots has
    a purpose that is entirely well-defined independent of the
    application.  Therefore, Subsection 2d requires that any
    application-supplied function or table used by this function must
    be optional: if the application does not supply it, the square
    root function must still compute square roots.)

These requirements apply to the modified work as a whole.  If
identifiable sections of that work are not derived from the Library,
and can be reasonably considered independent and separate works in
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works.  But when you
distribute the same sections as part of a whole which is a work based
on the Library, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the
entire whole, and thus to each and every part regardless of who wrote
it.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent is to
exercise the right to control the distribution of derivative or
collective works based on the Library.

In addition, mere aggregation of another work not based on the Library
with the Library (or with a work based on the Library) on a volume of
a storage or distribution medium does not bring the other work under
the scope of this License.

  3. You may opt to apply the terms of the ordinary GNU General Public
License instead of this License to a given copy of the Library.  To do
this, you must alter all the notices that refer to this License, so
that they refer to the ordinary GNU General Public License, version 2,
instead of to this License.  (If a newer version than version 2 of the
ordinary GNU General Public License has appeared, then you can specify
that version instead if you wish.)  Do not make any other change in
these notices.

  Once this change is made in a given copy, it is irreversible for
that copy, so the ordinary GNU General Public License applies to all
subsequent copies and derivative works made from that copy.

  This option is useful when you wish to copy part of the code of
the Library into a program that is not a library.

  4. You may copy and distribute the Library (or a portion or
derivative of it, under Section 2) in object code or executable form
under the terms of Sections 1 and 2 above provided that you accompany
it with the complete corresponding machine-readable source code, which
must be distributed under the terms of Sections 1 and 2 above on a
medium customarily used for software interchange.

  If distribution of object code is made by offering access to copy
from a designated place, then offering equivalent access to copy the
source code from the same place satisfies the requirement to
distribute the source code, even though third parties are not
compelled to copy the source along with the object code.

  5. A program that contains no derivative of any portion of the
Library, but is designed to work with the Library by being compiled or
linked with it, is called a "work that uses the Library".  Such a
work, in isolation, is not a derivative work of the Library, and
therefore falls outside the scope of this License.

  However, linking a "work that uses the Library" with the Library
creates an executable that is a derivative of the Library (because it
contains portions of the Library), rather than a "work that uses the
library".  The executable is therefore covered by this License.
Section 6 states terms for distribution of such executables.

  When a "work that uses the Library" uses material from a header file
that is part of the Library, the object code for the work may be a
derivative work of the Library even though the source code is not.
Whether this is true is especially significant if the work can be
linked without the Library, or if the work is itself a library.  The
threshold for this to be true is not precisely defined by law.

  If such an object file uses only numerical parameters, data
structure layouts and accessors, and small macros and small inline
functions (ten lines or less in length), then the use of the object
file is unrestricted, regardless of whether it is legally a derivative
work.  (Executables containing this object code plus portions of the
Library will still fall under Section 6.)

  Otherwise, if the work is a derivative of the Library, you may
distribute the object code for the work under the terms of Section 6.
Any executables containing that work also fall under Section 6,
whether or not they are linked directly with the Library itself.

  6. As an exception to the Sections above, you may also compile or
link a "work that uses the Library" with the Library to produce a
work containing portions of the Library, and distribute that work
under terms of your choice, provided that the terms permit
modification of the work for the customer's own use and reverse
engineering for debugging such modifications.

  You must give prominent notice with each copy of the work that the
Library is used in it and that the Library and its use are covered by
this License.  You must supply a copy of this License.  If the work
during execution displays copyright notices, you must include the
copyright notice for the Library among them, as well as a reference
directing the user to the copy of this License.  Also, you must do one
of these things:

    a) Accompany the work with the complete corresponding
    machine-readable source code for the Library including whatever
    changes were used in the work (which must be distributed under
    Sections 1 and 2 above); and, if the work is an executable linked
    with the Library, with the complete machine-readable "work that
    uses the Library", as object code and/or source code, so that the
    user can modify the Library and then relink to produce a modified
    executable containing the modified Library.  (It is understood
    that the user who changes the contents of definitions files in the
    Library will not necessarily be able to recompile the application
    to use the modified definitions.)

    b) Accompany the work with a written offer, valid for at
    least three years, to give the same user the materials
    specified in Subsection 6a, above, for a charge no more
    than the cost of performing this distribution.

    c) If distribution of the work is made by offering access to copy
    from a designated place, offer equivalent access to copy the above
    specified materials from the same place.

    d) Verify that the user has already received a copy of these
    materials or that you have already sent this user a copy.

  For an executable, the required form of the "work that uses the
Library" must include any data and utility programs needed for
reproducing the executable from it.  However, as a special exception,
the source code distributed need not include anything that is normally
distributed (in either source or binary form) with the major
components (compiler, kernel, and so on) of the operating system on
which the executable runs, unless that component itself accompanies
the executable.

  It may happen that this requirement contradicts the license
restrictions of other proprietary libraries that do not normally
accompany the operating system.  Such a contradiction means you cannot
use both them and the Library together in an executable that you
distribute.

  7. You may place library facilities that are a work based on the
Library side-by-side in a single library together with other library
facilities not covered by this License, and distribute such a combined
library, provided that the separate distribution of the work based on
the Library and of the other library facilities is otherwise
permitted, and provided that you do these two things:

    a) Accompany the combined library with a copy of the same work
    based on the Library, uncombined with any other library
    facilities.  This must be distributed under the terms of the
    Sections above.

    b) Give prominent notice with the combined library of the fact
    that part of it is a work based on the Library, and explaining
    where to find the accompanying uncombined form of the same work.

  8. You may not copy, modify, sublicense, link with, or distribute
the Library except as expressly provided under this License.  Any
attempt otherwise to copy, modify, sublicense, link with, or
distribute the Library is void, and will automatically terminate your
rights under this License.  However, parties who have received copies,
or rights, from you under this License will not have their licenses
terminated so long as such parties remain in full compliance.

  9. You are not required to accept this License, since you have not
signed it.  However, nothing else grants you permission to modify or
distribute the Library or its derivative works.  These actions are
prohibited by law if you do not accept this License.  Therefore, by
modifying or distributing the Library (or any work based on the
Library), you indicate your acceptance of this License to do so, and
all its terms and conditions for copying, distributing or modifying
the Library or works based on it.

  10. Each time you redistribute the Library (or any work based on the
Library), the recipient automatically receives a license from the
original licensor to copy, distribute, link with or modify the Library
subject to these terms and conditions.  You may not impose any further
restrictions on the recipients' exercise of the rights granted herein.
You are not responsible for enforcing compliance by third parties to
this License.

  11. If, as a consequence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License.  If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Library at all.  For example, if a patent
license would not permit royalty-free redistribution of the Library by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Library.

If any portion of this section is held invalid or unenforceable under any
particular circumstance, the balance of the section is intended to apply,
and the section as a whole is intended to apply in other circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system which is
implemented by public license practices.  Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or she is willing
to distribute software through any other system and a licensee cannot
impose that choice.

This section is intended to make thoroughly clear what is believed to
be a consequence of the rest of this License.

  12. If the distribution and/or use of the Library is restricted in
certain countries either by patents or by copyrighted interfaces, the
original copyright holder who places the Library under this License may add
an explicit geographical distribution limitation excluding those countries,
so that distribution is permitted only in or among countries not thus
excluded.  In such case, this License incorporates the limitation as if
written in the body of this License.

  13. The Free Software Foundation may publish revised and/or new
versions of the Library General Public License from time to time.
Such new versions will be similar in spirit to the present version,
but may differ in detail to address new problems or concerns.

Each version is given a distinguishing version number.  If the Library
specifies a version number of this License which applies to it and
"any later version", you have the option of following the terms and
conditions either of that version or of any later version published by
the Free Software Foundation.  If the Library does not specify a
license version number, you may choose any version ever published by
the Free Software Foundation.

  14. If you wish to incorporate parts of the Library into other free
programs whose distribution conditions are incompatible with these,
write to the author to ask for permission.  For software which is
copyrighted by the Free Software Foundation, write to the Free
Software Foundation; we sometimes make exceptions for this.  Our
decision will be guided by the two goals of preserving the free status
of all derivatives of our free software and of promoting the sharing
and reuse of software generally.

                            NO WARRANTY

  15. BECAUSE THE LIBRARY IS LICENSED FREE OF CHARGE, THERE IS NO
WARRANTY FOR THE LIBRARY, TO THE EXTENT PERMITTED BY APPLICABLE LAW.
EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR
OTHER PARTIES PROVIDE THE LIBRARY "AS IS" WITHOUT WARRANTY OF ANY
KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.  THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE
LIBRARY IS WITH YOU.  SHOULD THE LIBRARY PROVE DEFECTIVE, YOU ASSUME
THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

  16. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN
WRITING WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY
AND/OR REDISTRIBUTE THE LIBRARY AS PERMITTED ABOVE, BE LIABLE TO YOU
FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR
CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE THE
LIBRARY (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING
RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A
FAILURE OF THE LIBRARY TO OPERATE WITH ANY OTHER SOFTWARE), EVEN IF
SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES.

                     END OF TERMS AND CONDITIONS

     Appendix: How to Apply These Terms to Your New Libraries

  If you develop a new library, and you want it to be of the greatest
possible use to the public, we recommend making it free software that
everyone can redistribute and change.  You can do so by permitting
redistribution under these terms (or, alternatively, under the terms of the
ordinary General Public License).

  To apply these terms, attach the following notices to the library.  It is
safest to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at least the
"copyright" line and a pointer to where the full notice is found.

    
    Copyright (C)   

    This library is free software; you can redistribute it and/or
    modify it under the terms of the GNU Library General Public
    License as published by the Free Software Foundation; either
    version 2 of the License, or (at your option) any later version.

    This library is distributed in the hope that it will be useful,
    but WITHOUT ANY WARRANTY; without even the implied warranty of
    MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the GNU
    Library General Public License for more details.

    You should have received a copy of the GNU Library General Public
    License along with this library; if not, write to the Free
    Software Foundation, Inc., 59 Temple Place - Suite 330, Boston,
    MA 02111-1307, USA

Also add information on how to contact you by electronic and paper mail.

You should also get your employer (if you work as a programmer) or your
school, if any, to sign a "copyright disclaimer" for the library, if
necessary.  Here is a sample; alter the names:

  Yoyodyne, Inc., hereby disclaims all copyright interest in the
  library `Frob' (a library for tweaking knobs) written by James Random Hacker.

  , 1 April 1990
  Ty Coon, President of Vice

That's all there is to it!

===========================================================================

Copyright (c) 1998, 1999 Henry Spencer.  All rights reserved.

Development of this software was funded, in part, by Cray Research Inc.,
UUNET Communications Services Inc., Sun Microsystems Inc., and Scriptics
Corporation, none of whom are responsible for the results.  The author
thanks all of them. 

Redistribution and use in source and binary forms -- with or without
modification -- are permitted for any purpose, provided that
redistributions in source form retain this entire copyright notice and
indicate the origin and nature of any modifications.

I'd appreciate being given credit for this package in the documentation
of software which uses it, but that is not a requirement.

THIS SOFTWARE IS PROVIDED ``AS IS'' AND ANY EXPRESS OR IMPLIED WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.  IN NO EVENT SHALL
HENRY SPENCER BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

===========================================================================

This software is copyrighted by the Regents of the University of
California, Sun Microsystems, Inc., Scriptics Corporation, ActiveState
Corporation and other parties.  The following terms apply to all files
associated with the software unless explicitly disclaimed in
individual files.

The authors hereby grant permission to use, copy, modify, distribute,
and license this software and its documentation for any purpose, provided
that existing copyright notices are retained in all copies and that this
notice is included verbatim in any distributions. No written agreement,
license, or royalty fee is required for any of the authorized uses.
Modifications to this software may be copyrighted by their authors
and need not follow the licensing terms described here, provided that
the new terms are clearly indicated on the first page of each file where
they apply.

IN NO EVENT SHALL THE AUTHORS OR DISTRIBUTORS BE LIABLE TO ANY PARTY
FOR DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES
ARISING OUT OF THE USE OF THIS SOFTWARE, ITS DOCUMENTATION, OR ANY
DERIVATIVES THEREOF, EVEN IF THE AUTHORS HAVE BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

THE AUTHORS AND DISTRIBUTORS SPECIFICALLY DISCLAIM ANY WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT.  THIS SOFTWARE
IS PROVIDED ON AN "AS IS" BASIS, AND THE AUTHORS AND DISTRIBUTORS HAVE
NO OBLIGATION TO PROVIDE MAINTENANCE, SUPPORT, UPDATES, ENHANCEMENTS, OR
MODIFICATIONS.

GOVERNMENT USE: If you are acquiring this software on behalf of the
U.S. government, the Government shall have only "Restricted Rights"
in the software and related documentation as defined in the Federal 
Acquisition Regulations (FARs) in Clause 52.227.19 (c) (2).  If you
are acquiring the software on behalf of the Department of Defense, the
software shall be classified as "Commercial Computer Software" and the
Government shall have only "Restricted Rights" as defined in Clause
252.227-7013 (c) (1) of DFARs.  Notwithstanding the foregoing, the
authors grant the U.S. Government and others acting in its behalf
permission to use and distribute the software in accordance with the
terms specified in this license. 

===========================================================================

PostgreSQL Database Management System
(formerly known as Postgres, then as Postgres95)

Portions Copyright (c) 1996-2005, PostgreSQL Global Development Group

Portions Copyright (c) 1994, The Regents of the University of California

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose, without fee, and without a written agreement
is hereby granted, provided that the above copyright notice and this
paragraph and the following two paragraphs appear in all copies.

IN NO EVENT SHALL THE UNIVERSITY OF CALIFORNIA BE LIABLE TO ANY PARTY FOR
DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, INCLUDING
LOST PROFITS, ARISING OUT OF THE USE OF THIS SOFTWARE AND ITS
DOCUMENTATION, EVEN IF THE UNIVERSITY OF CALIFORNIA HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

THE UNIVERSITY OF CALIFORNIA SPECIFICALLY DISCLAIMS ANY WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE.  THE SOFTWARE PROVIDED HEREUNDER IS
ON AN "AS IS" BASIS, AND THE UNIVERSITY OF CALIFORNIA HAS NO OBLIGATIONS TO
PROVIDE MAINTENANCE, SUPPORT, UPDATES, ENHANCEMENTS, OR MODIFICATIONS.
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NetSurf-gebruikerslicentie




De broncode van NetSurf, de documentatie, evenals de verschillende
vertalingen, bijbehorende bestanden en de gebruikersinterface-definities zijn
vrijgegeven onder de voorwaarden van de GNU General Public Licence, versie
2.0. Bovendien, als speciale uitzondering is het toegestaan om de code van
deze uitgave van NetSurf aan de "OpenSSL"-bibliotheek van het OpenSSL-project
(of gewijzigde versies die dezelfde licentie als die van de desbetreffende
"OpenSSL"-bibliotheek gebruiken) te koppelen, en de daaruit voortkomende
uitvoerbare bestanden te verspreiden.




U moet echter in alle opzichten voldoen aan de GNU General Public License,
versie 2.0 voor alle delen van de broncode als u deze gebruikt behalve die
van de "OpenSSL"-bibliotheek. Als u de broncode van het programma wilt
wijzigen, mag u deze uitzondering ook opnemen in uw versie van de gewijzigde
broncode. Dit is echter niet verplicht om te doen en als u dat ook niet wenst
dan verwijder deze uitzonderingverklaring uit uw eigen  versie.




Gebruikerslicenties van de verschillende componenten




De grafische vormgeving van NetSurf, inclusief de bijbehorende bronbestanden, vallen onder de MIT-licentie.




De volgende projectonderdelen kunnen in NetSurf zijn opgenomen.




Onderdelen van het NetSurf-project




			NetSurf


			
© 2002–2020 De NetSurf-ontwikkerlaars
GPLv2



			LibCSS


			
© 2007–2018 John-Mark Bell
MIT



			Hubbub


			
© 2007–2018 John-Mark Bell
© 2008–2009 Andrew Sidwell
MIT



			LibParserUtils


			
© 2007–2018 John-Mark Bell
MIT



			LibROSprite


			
© 2008 James Shaw
MIT



			Libpencil


			
© 2005–2006 James Bursa
MIT



			RUfl


			
© 2005–2009 James Bursa
MIT



			Libsvgtiny


			
© 2008–2009 James Bursa
© 2016–2018 Michael Drake
MIT



			Libnsbmp


			
© 2006 Richard Wilson
© 2008 Sean Fox
© 2016 Vincent Sanders
MIT



			Libnsfb


			
© 2009–2017 Vincent Sanders
© 2009–2017 Michael Drake
MIT



			Libnsgif


			
© 2004 Richard Wilson© 2008 Sean Fox
MIT



			LibWapcaplet


			
© 2009–2017 NetSurf Browser Project, Daniel Silverstone
MIT









Onderdelen van derden




			cURL


			
© 1996–2020 Daniel Stenberg
MIT



			Haru PDF


			
© 2000–2008 Takeshi Kanno
ZLib



			libjpeg


			
© 1991–2010 Thomas G. Lane, Guido Vollbeding
IJG



			liblcms


			
© 1998–2007 Marti Maria Saguer
MIT



			OSLib


			
© 1994–1998 Jonathan Coxhead and contributors
OSLib



			OpenSSL


			
© 1995–1998 Eric A. Young, Tim J. Hudson
© 1998–2010 The OpenSSL Project
OpenSSL



			libpng


			
© 2004–2010 Glenn Randers-Pehrson
PNG



			UnixLib


			
© 1995–1999 Simon Callan, Nick Burrett, Nicholas Clark and
Peter Burwood
© 1999–2009 Nick Burrett, John Tytgat, Peter Naulls,
Lee Noar, Peter Teichmann, Alex Waugh, Christian Ludlam, Theo Markettos,
Graham Shaw, James Bursa and John-Mark Bell.
UnixLib



			ZLib


			
© 1995–2010 Jean-loup Gailly and Mark Adler
ZLib








Licentieteksten




Waar mogelijk zijn hieronder de algemeen geldende licentieteksten van de
verschillende NetSurf-onderdelen opgenomen. Bij sommige onderdelen kan de
hier beschreven licentietekst afwijken van de oorspronkelijke licentie.
Echter, we hebben de uiterste inspanning geleverd om zover mogelijk de meest
recente originele licentieteksten hier te vermelden. Hierbij zijn de
afwijkinging in de hoeveelheid witruimte (spaties), etc niet in beschouwing
genomen.





GNU General Public Licence, Versie 2 (Engels)



 		    GNU GENERAL PUBLIC LICENSE
		       Version 2, June 1991

 Copyright (C) 1989, 1991 Free Software Foundation, Inc.,
 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA
 Everyone is permitted to copy and distribute verbatim copies
 of this license document, but changing it is not allowed.

			    Preamble

  The licenses for most software are designed to take away your
freedom to share and change it.  By contrast, the GNU General Public
License is intended to guarantee your freedom to share and change free
software--to make sure the software is free for all its users.  This
General Public License applies to most of the Free Software
Foundation's software and to any other program whose authors commit to
using it.  (Some other Free Software Foundation software is covered by
the GNU Lesser General Public License instead.)  You can apply it to
your programs, too.

  When we speak of free software, we are referring to freedom, not
price.  Our General Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
this service if you wish), that you receive source code or can get it
if you want it, that you can change the software or use pieces of it
in new free programs; and that you know you can do these things.

  To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
These restrictions translate to certain responsibilities for you if you
distribute copies of the software, or if you modify it.

  For example, if you distribute copies of such a program, whether
gratis or for a fee, you must give the recipients all the rights that
you have.  You must make sure that they, too, receive or can get the
source code.  And you must show them these terms so they know their
rights.

  We protect your rights with two steps: (1) copyright the software, and
(2) offer you this license which gives you legal permission to copy,
distribute and/or modify the software.

  Also, for each author's protection and ours, we want to make certain
that everyone understands that there is no warranty for this free
software.  If the software is modified by someone else and passed on, we
want its recipients to know that what they have is not the original, so
that any problems introduced by others will not reflect on the original
authors' reputations.

  Finally, any free program is threatened constantly by software
patents.  We wish to avoid the danger that redistributors of a free
program will individually obtain patent licenses, in effect making the
program proprietary.  To prevent this, we have made it clear that any
patent must be licensed for everyone's free use or not licensed at all.

  The precise terms and conditions for copying, distribution and
modification follow.

		    GNU GENERAL PUBLIC LICENSE
   TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

  0. This License applies to any program or other work which contains
a notice placed by the copyright holder saying it may be distributed
under the terms of this General Public License.  The "Program", below,
refers to any such program or work, and a "work based on the Program"
means either the Program or any derivative work under copyright law:
that is to say, a work containing the Program or a portion of it,
either verbatim or with modifications and/or translated into another
language.  (Hereinafter, translation is included without limitation in
the term "modification".)  Each licensee is addressed as "you".

Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope.  The act of
running the Program is not restricted, and the output from the Program
is covered only if its contents constitute a work based on the
Program (independent of having been made by running the Program).
Whether that is true depends on what the Program does.

  1. You may copy and distribute verbatim copies of the Program's
source code as you receive it, in any medium, provided that you
conspicuously and appropriately publish on each copy an appropriate
copyright notice and disclaimer of warranty; keep intact all the
notices that refer to this License and to the absence of any warranty;
and give any other recipients of the Program a copy of this License
along with the Program.

You may charge a fee for the physical act of transferring a copy, and
you may at your option offer warranty protection in exchange for a fee.

  2. You may modify your copy or copies of the Program or any portion
of it, thus forming a work based on the Program, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditions:

    a) You must cause the modified files to carry prominent notices
    stating that you changed the files and the date of any change.

    b) You must cause any work that you distribute or publish, that in
    whole or in part contains or is derived from the Program or any
    part thereof, to be licensed as a whole at no charge to all third
    parties under the terms of this License.

    c) If the modified program normally reads commands interactively
    when run, you must cause it, when started running for such
    interactive use in the most ordinary way, to print or display an
    announcement including an appropriate copyright notice and a
    notice that there is no warranty (or else, saying that you provide
    a warranty) and that users may redistribute the program under
    these conditions, and telling the user how to view a copy of this
    License.  (Exception: if the Program itself is interactive but
    does not normally print such an announcement, your work based on
    the Program is not required to print an announcement.)

These requirements apply to the modified work as a whole.  If
identifiable sections of that work are not derived from the Program,
and can be reasonably considered independent and separate works in
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works.  But when you
distribute the same sections as part of a whole which is a work based
on the Program, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the
entire whole, and thus to each and every part regardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent is to
exercise the right to control the distribution of derivative or
collective works based on the Program.

In addition, mere aggregation of another work not based on the Program
with the Program (or with a work based on the Program) on a volume of
a storage or distribution medium does not bring the other work under
the scope of this License.

  3. You may copy and distribute the Program (or a work based on it,
under Section 2) in object code or executable form under the terms of
Sections 1 and 2 above provided that you also do one of the following:

    a) Accompany it with the complete corresponding machine-readable
    source code, which must be distributed under the terms of Sections
    1 and 2 above on a medium customarily used for software interchange; or,

    b) Accompany it with a written offer, valid for at least three
    years, to give any third party, for a charge no more than your
    cost of physically performing source distribution, a complete
    machine-readable copy of the corresponding source code, to be
    distributed under the terms of Sections 1 and 2 above on a medium
    customarily used for software interchange; or,

    c) Accompany it with the information you received as to the offer
    to distribute corresponding source code.  (This alternative is
    allowed only for noncommercial distribution and only if you
    received the program in object code or executable form with such
    an offer, in accord with Subsection b above.)

The source code for a work means the preferred form of the work for
making modifications to it.  For an executable work, complete source
code means all the source code for all modules it contains, plus any
associated interface definition files, plus the scripts used to
control compilation and installation of the executable.  However, as a
special exception, the source code distributed need not include
anything that is normally distributed (in either source or binary
form) with the major components (compiler, kernel, and so on) of the
operating system on which the executable runs, unless that component
itself accompanies the executable.

If distribution of executable or object code is made by offering
access to copy from a designated place, then offering equivalent
access to copy the source code from the same place counts as
distribution of the source code, even though third parties are not
compelled to copy the source along with the object code.

  4. You may not copy, modify, sublicense, or distribute the Program
except as expressly provided under this License.  Any attempt
otherwise to copy, modify, sublicense or distribute the Program is
void, and will automatically terminate your rights under this License.
However, parties who have received copies, or rights, from you under
this License will not have their licenses terminated so long as such
parties remain in full compliance.

  5. You are not required to accept this License, since you have not
signed it.  However, nothing else grants you permission to modify or
distribute the Program or its derivative works.  These actions are
prohibited by law if you do not accept this License.  Therefore, by
modifying or distributing the Program (or any work based on the
Program), you indicate your acceptance of this License to do so, and
all its terms and conditions for copying, distributing or modifying
the Program or works based on it.

  6. Each time you redistribute the Program (or any work based on the
Program), the recipient automatically receives a license from the
original licensor to copy, distribute or modify the Program subject to
these terms and conditions.  You may not impose any further
restrictions on the recipients' exercise of the rights granted herein.
You are not responsible for enforcing compliance by third parties to
this License.

  7. If, as a consequence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License.  If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Program at all.  For example, if a patent
license would not permit royalty-free redistribution of the Program by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under
any particular circumstance, the balance of the section is intended to
apply and the section as a whole is intended to apply in other
circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system, which is
implemented by public license practices.  Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or she is willing
to distribute software through any other system and a licensee cannot
impose that choice.

This section is intended to make thoroughly clear what is believed to
be a consequence of the rest of this License.

  8. If the distribution and/or use of the Program is restricted in
certain countries either by patents or by copyrighted interfaces, the
original copyright holder who places the Program under this License
may add an explicit geographical distribution limitation excluding
those countries, so that distribution is permitted only in or among
countries not thus excluded.  In such case, this License incorporates
the limitation as if written in the body of this License.

  9. The Free Software Foundation may publish revised and/or new versions
of the General Public License from time to time.  Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

Each version is given a distinguishing version number.  If the Program
specifies a version number of this License which applies to it and "any
later version", you have the option of following the terms and conditions
either of that version or of any later version published by the Free
Software Foundation.  If the Program does not specify a version number of
this License, you may choose any version ever published by the Free Software
Foundation.

  10. If you wish to incorporate parts of the Program into other free
programs whose distribution conditions are different, write to the author
to ask for permission.  For software which is copyrighted by the Free
Software Foundation, write to the Free Software Foundation; we sometimes
make exceptions for this.  Our decision will be guided by the two goals
of preserving the free status of all derivatives of our free software and
of promoting the sharing and reuse of software generally.

			    NO WARRANTY

  11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY
FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW.  EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES
PROVIDE THE PROGRAM "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.  THE ENTIRE RISK AS
TO THE QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU.  SHOULD THE
PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

  12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED
TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER
PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

		     END OF TERMS AND CONDITIONS

	    How to Apply These Terms to Your New Programs

  If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve this is to make it
free software which everyone can redistribute and change under these terms.

  To do so, attach the following notices to the program.  It is safest
to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at least
the "copyright" line and a pointer to where the full notice is found.

    
    Copyright (C)   

    This program is free software; you can redistribute it and/or modify
    it under the terms of the GNU General Public License as published by
    the Free Software Foundation; either version 2 of the License, or
    (at your option) any later version.

    This program is distributed in the hope that it will be useful,
    but WITHOUT ANY WARRANTY; without even the implied warranty of
    MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
    GNU General Public License for more details.

    You should have received a copy of the GNU General Public License along
    with this program; if not, write to the Free Software Foundation, Inc.,
    51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA.

Also add information on how to contact you by electronic and paper mail.

If the program is interactive, make it output a short notice like this
when it starts in an interactive mode:

    Gnomovision version 69, Copyright (C) year name of author
    Gnomovision comes with ABSOLUTELY NO WARRANTY; for details type `show w'.
    This is free software, and you are welcome to redistribute it
    under certain conditions; type `show c' for details.

The hypothetical commands `show w' and `show c' should show the appropriate
parts of the General Public License.  Of course, the commands you use may
be called something other than `show w' and `show c'; they could even be
mouse-clicks or menu items--whatever suits your program.

You should also get your employer (if you work as a programmer) or your
school, if any, to sign a "copyright disclaimer" for the program, if
necessary.  Here is a sample; alter the names:

  Yoyodyne, Inc., hereby disclaims all copyright interest in the program
  `Gnomovision' (which makes passes at compilers) written by James Hacker.

  , 1 April 1989
  Ty Coon, President of Vice

This General Public License does not permit incorporating your program into
proprietary programs.  If your program is a subroutine library, you may
consider it more useful to permit linking proprietary applications with the
library.  If this is what you want to do, use the GNU Lesser General
Public License instead of this License.




MIT/X-licentie (Engels)



Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
THE SOFTWARE.




ZLib-licentie (Engels)



  This software is provided 'as-is', without any express or implied
  warranty.  In no event will the authors be held liable for any damages
  arising from the use of this software.

  Permission is granted to anyone to use this software for any purpose,
  including commercial applications, and to alter it and redistribute it
  freely, subject to the following restrictions:

  1. The origin of this software must not be misrepresented; you must not
     claim that you wrote the original software. If you use this software
     in a product, an acknowledgment in the product documentation would be
     appreciated but is not required.
  2. Altered source versions must be plainly marked as such, and must not be
     misrepresented as being the original software.
  3. This notice may not be removed or altered from any source distribution.




IJG-licentie (Engels)



The authors make NO WARRANTY or representation, either express or implied,
with respect to this software, its quality, accuracy, merchantability, or
fitness for a particular purpose.  This software is provided "AS IS", and you,
its user, assume the entire risk as to its quality and accuracy.

This software is copyright (C) 1991-2010, Thomas G. Lane, Guido Vollbeding.
All Rights Reserved except as specified below.

Permission is hereby granted to use, copy, modify, and distribute this
software (or portions thereof) for any purpose, without fee, subject to these
conditions:
(1) If any part of the source code for this software is distributed, then this
README file must be included, with this copyright and no-warranty notice
unaltered; and any additions, deletions, or changes to the original files
must be clearly indicated in accompanying documentation.
(2) If only executable code is distributed, then the accompanying
documentation must state that "this software is based in part on the work of
the Independent JPEG Group".
(3) Permission for use of this software is granted only if the user accepts
full responsibility for any undesirable consequences; the authors accept
NO LIABILITY for damages of any kind.

These conditions apply to any software derived from or based on the IJG code,
not just to the unmodified library.  If you use our work, you ought to
acknowledge us.

Permission is NOT granted for the use of any IJG author's name or company name
in advertising or publicity relating to this software or products derived from
it.  This software may be referred to only as "the Independent JPEG Group's
software".

We specifically permit and encourage the use of this software as the basis of
commercial products, provided that all warranty or liability claims are
assumed by the product vendor.


ansi2knr.c is included in this distribution by permission of L. Peter Deutsch,
sole proprietor of its copyright holder, Aladdin Enterprises of Menlo Park, CA.
ansi2knr.c is NOT covered by the above copyright and conditions, but instead
by the usual distribution terms of the Free Software Foundation; principally,
that you must include source code if you redistribute it.  (See the file
ansi2knr.c for full details.)  However, since ansi2knr.c is not needed as part
of any program generated from the IJG code, this does not limit you more than
the foregoing paragraphs do.

The Unix configuration script "configure" was produced with GNU Autoconf.
It is copyright by the Free Software Foundation but is freely distributable.
The same holds for its supporting scripts (config.guess, config.sub,
ltmain.sh).  Another support script, install-sh, is copyright by X Consortium
but is also freely distributable.





OSLib-licentie (Engels)



The copyright holder has granted a small relaxation of the 
conditions of the GNU Public Licence, in that OSLib is itself
free software, but applications linked to it need not be.
This means that any changes to OSLib itself (the contents of
the OSLib, OSLibHelp, OSLibSrc, and OSLibSupport archives)
fall under the terms of the GNU Public Licence; but programs
written using OSLib need not be so restricted.

                   GNU GENERAL PUBLIC LICENCE
                     Version 1, February 1989

 Copyright (C) 1989 Free Software Foundation, Inc.
                    675 Mass Ave, Cambridge, MA 02139, U S A
 Everyone is permitted to copy and distribute verbatim copies
 of this licence document, but changing it is not allowed.

                            Preamble

   The licence agreements of most software companies try to keep users
at the mercy of those companies. By contrast, our General Public
Licence is intended to guarantee your freedom to share and change free
software---to make sure the software is free for all its users. The
General Public Licence applies to the Free Software Foundation's
software and to any other programme whose authors commit to using it.
You can use it for your programmes, too.

   When we speak of free software, we are referring to freedom, not
price. Specifically, the General Public Licence is designed to make
sure that you have the freedom to give away or sell copies of free
software, that you receive source code or can get it if you want it,
that you can change the software or use pieces of it in new free
programmes; and that you know you can do these things.

   To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
These restrictions translate to certain responsibilities for you if you
distribute copies of the software, or if you modify it.

   For example, if you distribute copies of a such a programme, whether
gratis or for a fee, you must give the recipients all the rights that
you have. You must make sure that they, too, receive or can get the
source code. And you must tell them their rights.

   We protect your rights with two steps: (1) copyright the software, and
(2) offer you this licence which gives you legal permission to copy,
distribute and/or modify the software.

   Also, for each author's protection and ours, we want to make certain
that everyone understands that there is no warranty for this free
software. If the software is modified by someone else and passed on, we
want its recipients to know that what they have is not the original, so
that any problems introduced by others will not reflect on the original
authors' reputations.

  The precise terms and conditions for copying, distribution and
modification follow.

                    GNU GENERAL PUBLIC LICENCE
   TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

   0. This Licence Agreement applies to any programme or other work which
contains a notice placed by the copyright holder saying it may be
distributed under the terms of this General Public Licence. The
"Programme", below, refers to any such programme or work, and a "work based
on the Programme" means either the Programme or any work containing the
Programme or a portion of it, either verbatim or with modifications. Each
licensee is addressed as "you".

   1. You may copy and distribute verbatim copies of the Programme's source
code as you receive it, in any medium, provided that you conspicuously and
appropriately publish on each copy an appropriate copyright notice and
disclaimer of warranty; keep intact all the notices that refer to this
General Public Licence and to the absence of any warranty; and give any
other recipients of the Programme a copy of this General Public Licence
along with the Programme. You may charge a fee for the physical act of
transferring a copy.

   2. You may modify your copy or copies of the Programme or any portion of
it, and copy and distribute such modifications under the terms of Paragraph
1 above, provided that you also do the following:

         a) cause the modified files to carry prominent notices stating that
      you changed the files and the date of any change; and

         b) cause the whole of any work that you distribute or publish, that
      in whole or in part contains the Programme or any part thereof, either
      with or without modifications, to be licensed at no charge to all
      third parties under the terms of this General Public Licence (except
      that you may choose to grant warranty protection to some or all
      third parties, at your option).

         c) If the modified programme normally reads commands interactively when
      run, you must cause it, when started running for such interactive use
      in the simplest and most usual way, to print or display an
      announcement including an appropriate copyright notice and a notice
      that there is no warranty (or else, saying that you provide a
      warranty) and that users may redistribute the programme under these
      conditions, and telling the user how to view a copy of this General
      Public Licence.

         d) You may charge a fee for the physical act of transferring a
      copy, and you may at your option offer warranty protection in
      exchange for a fee.

Mere aggregation of another independent work with the Programme (or its
derivative) on a volume of a storage or distribution medium does not bring
the other work under the scope of these terms.

   3. You may copy and distribute the Programme (or a portion or derivative of
it, under Paragraph 2) in object code or executable form under the terms of
Paragraphs 1 and 2 above provided that you also do one of the following:

      a) accompany it with the complete corresponding machine-readable
      source code, which must be distributed under the terms of
      Paragraphs 1 and 2 above; or,

      b) accompany it with a written offer, valid for at least three
      years, to give any third party free (except for a nominal charge
      for the cost of distribution) a complete machine-readable copy of the
      corresponding source code, to be distributed under the terms of
      Paragraphs 1 and 2 above; or,

      c) accompany it with the information you received as to where the
      corresponding source code may be obtained. (This alternative is
      allowed only for noncommercial distribution and only if you
      received the programme in object code or executable form alone.)

Source code for a work means the preferred form of the work for making
modifications to it. For an executable file, complete source code means
all the source code for all modules it contains; but, as a special
exception, it need not include source code for modules which are standard
libraries that accompany the operating system on which the executable
file runs, or for standard header files or definitions files that
accompany that operating system.

  4. You may not copy, modify, sublicense, distribute or transfer the
Programme except as expressly provided under this General Public Licence.
Any attempt otherwise to copy, modify, sublicense, distribute or transfer
the Programme is void, and will automatically terminate your rights to use
the Programme under this Licence. However, parties who have received
copies, or rights to use copies, from you under this General Public
Licence will not have their licences terminated so long as such parties
remain in full compliance.

   5. By copying, distributing or modifying the Programme (or any work based
on the Programme) you indicate your acceptance of this licence to do so,
and all its terms and conditions.

   6. Each time you redistribute the Programme (or any work based on the
Programme), the recipient automatically receives a licence from the original
licensor to copy, distribute or modify the Programme subject to these
terms and conditions. You may not impose any further restrictions on the
recipients' exercise of the rights granted herein.

   7. The Free Software Foundation may publish revised and/or new versions
of the General Public Licence from time to time. Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

Each version is given a distinguishing version number. If the Programme
specifies a version number of the licence which applies to it and "any
later version", you have the option of following the terms and conditions
either of that version or of any later version published by the Free
Software Foundation. If the Programme does not specify a version number of
the licence, you may choose any version ever published by the Free Software
Foundation.

   8. If you wish to incorporate parts of the Programme into other free
programmes whose distribution conditions are different, write to the author
to ask for permission. For software which is copyrighted by the Free
Software Foundation, write to the Free Software Foundation; we sometimes
make exceptions for this. Our decision will be guided by the two goals
of preserving the free status of all derivatives of our free software and
of promoting the sharing and reuse of software generally.

                            NO WARRANTY

  9. BECAUSE THE PROGRAMME IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY
FOR THE PROGRAMME, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES
PROVIDE THE PROGRAMME "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS
TO THE QUALITY AND PERFORMANCE OF THE PROGRAMME IS WITH YOU. SHOULD THE
PROGRAMME PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

  10. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE PROGRAMME AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF THE USE OR INABILITY TO USE THE PROGRAMME (INCLUDING BUT NOT LIMITED
TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAMME TO OPERATE WITH ANY OTHER
PROGRAMMES), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

                     END OF TERMS AND CONDITIONS

        Appendix: How to Apply These Terms to Your New Programmes

  If you develop a new programme, and you want it to be of the greatest
possible use to humanity, the best way to achieve this is to make it
free software which everyone can redistribute and change under these
terms.

  To do so, attach the following notices to the programme. It is safest to
attach them to the start of each source file to most effectively convey
the exclusion of warranty; and each file should have at least the
"copyright" line and a pointer to where the full notice is found.

      
      Copyright (C) 19yy 

      This programme is free software; you can redistribute it and/or modify
      it under the terms of the GNU General Public Licence as published by
      the Free Software Foundation; either version 1, or (at your option)
      any later version.

      This programme is distributed in the hope that it will be useful,
      but WITHOUT ANY WARRANTY; without even the implied warranty of
      MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
      GNU General Public Licence for more details.

      You should have received a copy of the GNU General Public Licence
      along with this programme; if not, write to the Free Software
      Foundation, Inc, 675 Mass Ave, Cambridge, MA 02139, USA.

Also add information on how to contact you by electronic and paper mail.

If the programme is interactive, make it output a short notice like this
when it starts in an interactive mode:

      Gnomovision version 69, Copyright (C) 19xx name of author
      Gnomovision comes with ABSOLUTELY NO WARRANTY; for details type `show w'.
      This is free software, and you are welcome to redistribute it
      under certain conditions; type `show c' for details.

The hypothetical commands `show w' and `show c' should show the
appropriate parts of the General Public Licence. Of course, the
commands you use may be called something other than `show w' and `show
c'; they could even be mouse-clicks or menu items--whatever suits your
programme.

You should also get your employer (if you work as a programmer) or your
school, if any, to sign a "copyright disclaimer" for the programme, if
necessary. Here is a sample; alter the names:

      Yoyodyne, Inc., hereby disclaims all copyright interest in the
      programme `Gnomovision' (a programme to direct compilers to make passes
      at assemblers) written by James Hacker.

      , 1 April 1989
      Ty Coon, President of Vice

That's all there is to it!
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  The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
  the OpenSSL License and the original SSLeay license apply to the toolkit.
  See below for the actual license texts. Actually both licenses are BSD-style
  Open Source licenses. In case of any license issues related to OpenSSL
  please contact openssl-core@openssl.org.

  OpenSSL License
  ---------------

/* ====================================================================
 * Copyright (c) 1998-2008 The OpenSSL Project.  All rights reserved.
 *
 * Redistribution and use in source and binary forms, with or without
 * modification, are permitted provided that the following conditions
 * are met:
 *
 * 1. Redistributions of source code must retain the above copyright
 *    notice, this list of conditions and the following disclaimer. 
 *
 * 2. Redistributions in binary form must reproduce the above copyright
 *    notice, this list of conditions and the following disclaimer in
 *    the documentation and/or other materials provided with the
 *    distribution.
 *
 * 3. All advertising materials mentioning features or use of this
 *    software must display the following acknowledgment:
 *    "This product includes software developed by the OpenSSL Project
 *    for use in the OpenSSL Toolkit. (http://www.openssl.org/)"
 *
 * 4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
 *    endorse or promote products derived from this software without
 *    prior written permission. For written permission, please contact
 *    openssl-core@openssl.org.
 *
 * 5. Products derived from this software may not be called "OpenSSL"
 *    nor may "OpenSSL" appear in their names without prior written
 *    permission of the OpenSSL Project.
 *
 * 6. Redistributions of any form whatsoever must retain the following
 *    acknowledgment:
 *    "This product includes software developed by the OpenSSL Project
 *    for use in the OpenSSL Toolkit (http://www.openssl.org/)"
 *
 * THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ``AS IS'' AND ANY
 * EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
 * IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
 * PURPOSE ARE DISCLAIMED.  IN NO EVENT SHALL THE OpenSSL PROJECT OR
 * ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
 * SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
 * NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;
 * LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
 * HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
 * STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
 * ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
 * OF THE POSSIBILITY OF SUCH DAMAGE.
 * ====================================================================
 *
 * This product includes cryptographic software written by Eric Young
 * (eay@cryptsoft.com).  This product includes software written by Tim
 * Hudson (tjh@cryptsoft.com).
 *
 */

 Original SSLeay License
 -----------------------

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
 * All rights reserved.
 *
 * This package is an SSL implementation written
 * by Eric Young (eay@cryptsoft.com).
 * The implementation was written so as to conform with Netscapes SSL.
 * 
 * This library is free for commercial and non-commercial use as long as
 * the following conditions are aheared to.  The following conditions
 * apply to all code found in this distribution, be it the RC4, RSA,
 * lhash, DES, etc., code; not just the SSL code.  The SSL documentation
 * included with this distribution is covered by the same copyright terms
 * except that the holder is Tim Hudson (tjh@cryptsoft.com).
 * 
 * Copyright remains Eric Young's, and as such any Copyright notices in
 * the code are not to be removed.
 * If this package is used in a product, Eric Young should be given attribution
 * as the author of the parts of the library used.
 * This can be in the form of a textual message at program startup or
 * in documentation (online or textual) provided with the package.
 * 
 * Redistribution and use in source and binary forms, with or without
 * modification, are permitted provided that the following conditions
 * are met:
 * 1. Redistributions of source code must retain the copyright
 *    notice, this list of conditions and the following disclaimer.
 * 2. Redistributions in binary form must reproduce the above copyright
 *    notice, this list of conditions and the following disclaimer in the
 *    documentation and/or other materials provided with the distribution.
 * 3. All advertising materials mentioning features or use of this software
 *    must display the following acknowledgement:
 *    "This product includes cryptographic software written by
 *     Eric Young (eay@cryptsoft.com)"
 *    The word 'cryptographic' can be left out if the rouines from the library
 *    being used are not cryptographic related :-).
 * 4. If you include any Windows specific code (or a derivative thereof) from 
 *    the apps directory (application code) you must include an acknowledgement:
 *    "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"
 * 
 * THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ``AS IS'' AND
 * ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
 * IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
 * ARE DISCLAIMED.  IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
 * FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
 * DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
 * OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
 * HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
 * LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
 * OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
 * SUCH DAMAGE.
 * 
 * The licence and distribution terms for any publically available version or
 * derivative of this code cannot be changed.  i.e. this code cannot simply be
 * copied and put under another distribution licence
 * [including the GNU Public Licence.]
 */
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 * This code is released under the libpng license.
 *
 * libpng versions 1.2.6, August 15, 2004, through 1.4.1, February 25, 2010, are
 * Copyright (c) 2004, 2006-2010 Glenn Randers-Pehrson, and are
 * distributed according to the same disclaimer and license as libpng-1.2.5
 * with the following individual added to the list of Contributing Authors:
 *
 *    Cosmin Truta
 *
 * libpng versions 1.0.7, July 1, 2000, through 1.2.5, October 3, 2002, are
 * Copyright (c) 2000-2002 Glenn Randers-Pehrson, and are
 * distributed according to the same disclaimer and license as libpng-1.0.6
 * with the following individuals added to the list of Contributing Authors:
 *
 *    Simon-Pierre Cadieux
 *    Eric S. Raymond
 *    Gilles Vollant
 *
 * and with the following additions to the disclaimer:
 *
 *    There is no warranty against interference with your enjoyment of the
 *    library or against infringement.  There is no warranty that our
 *    efforts or the library will fulfill any of your particular purposes
 *    or needs.  This library is provided with all faults, and the entire
 *    risk of satisfactory quality, performance, accuracy, and effort is with
 *    the user.
 *
 * libpng versions 0.97, January 1998, through 1.0.6, March 20, 2000, are
 * Copyright (c) 1998, 1999, 2000 Glenn Randers-Pehrson, and are
 * distributed according to the same disclaimer and license as libpng-0.96,
 * with the following individuals added to the list of Contributing Authors:
 *
 *    Tom Lane
 *    Glenn Randers-Pehrson
 *    Willem van Schaik
 *
 * libpng versions 0.89, June 1996, through 0.96, May 1997, are
 * Copyright (c) 1996, 1997 Andreas Dilger
 * Distributed according to the same disclaimer and license as libpng-0.88,
 * with the following individuals added to the list of Contributing Authors:
 *
 *    John Bowler
 *    Kevin Bracey
 *    Sam Bushell
 *    Magnus Holmgren
 *    Greg Roelofs
 *    Tom Tanner
 *
 * libpng versions 0.5, May 1995, through 0.88, January 1996, are
 * Copyright (c) 1995, 1996 Guy Eric Schalnat, Group 42, Inc.
 *
 * For the purposes of this copyright and license, "Contributing Authors"
 * is defined as the following set of individuals:
 *
 *    Andreas Dilger
 *    Dave Martindale
 *    Guy Eric Schalnat
 *    Paul Schmidt
 *    Tim Wegner
 *
 * The PNG Reference Library is supplied "AS IS".  The Contributing Authors
 * and Group 42, Inc. disclaim all warranties, expressed or implied,
 * including, without limitation, the warranties of merchantability and of
 * fitness for any purpose.  The Contributing Authors and Group 42, Inc.
 * assume no liability for direct, indirect, incidental, special, exemplary,
 * or consequential damages, which may result from the use of the PNG
 * Reference Library, even if advised of the possibility of such damage.
 *
 * Permission is hereby granted to use, copy, modify, and distribute this
 * source code, or portions hereof, for any purpose, without fee, subject
 * to the following restrictions:
 *
 * 1. The origin of this source code must not be misrepresented.
 *
 * 2. Altered versions must be plainly marked as such and
 * must not be misrepresented as being the original source.
 *
 * 3. This Copyright notice may not be removed or altered from
 *    any source or altered source distribution.
 *
 * The Contributing Authors and Group 42, Inc. specifically permit, without
 * fee, and encourage the use of this source code as a component to
 * supporting the PNG file format in commercial products.  If you use this
 * source code in a product, acknowledgment is not required but would be
 * appreciated.
 */
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In January 2005, permission was obtained from all relevant contributors
by Peter Naulls to license all past and present contributions to UnixLib
(where possible) under the revised BSD license.  The license is included
in the next section and is applicable to all code in UnixLib that does not
have an explicit license in its source.

Prior to 4th January 2005 and after May 2001, UnixLib contained code licensed
under the GNU General Public License, and versions of UnixLib produced
between these dates are subject to the provisions of the GPL.  We realised
that this might cause potential problems with the wider use of UnixLib in
RISC OS, and along with the desire to clarify the overall licensing status of
UnixLib, GPL code was removed from UnixLib and the above permission from all
copyright holders allowed UnixLib contributions to be relicensed as per the
revised BSD license.  The GPL is therefore not included in this notice
as it is no longer relevant to UnixLib.


Practical notes on using UnixLib in your own programs:

This is a plain English version of guidelines for use of UnixLib in
your programs.  It does not override any of the licenses included
below, but is intended to state instances when it may be used in
free and non-free software.  Where there is contradiction or
ambiguity in this wording, please refer to the specifics of the licence
in question.  These recommendations are based upon our understading
of the GPL/LGPL and BSD licenses and are subject to change should
our understanding of the topics improve.

 - Because UnixLib contains code that is subject to the Lesser GNU
   Public License, the LGPL is the overriding consideration when
   linking UnixLib to programs (unless the program itself is GPL).

 - You are free to use sections of UnixLib in your own programs
   subject to the conditions of that code.  If the entirety of
   that code is under a BSD license, then you can generally use
   that code as you see fit, and there is no further obligation
   from you as long as the copyright notice remains.  If you
   use LGPL code in your program, then your program must also be
   distributed under the LGPL (or GPL).

 - If you use UnixLib in its intended original form - that is as a
   supporting library for ported programs to RISC OS - then your program
   is subject to the LGPL; or the GPL if the program is covered by that.
   Note that you must make the source and any modifications available to for
   both if requested.  This is of course equally true if you write an original
   GPL program using UnixLib.  In most cases, no additional action is
   required of you, especially since source is usually readibly available.

 - If you use UnixLib for a non-free program - whether that's commercial or
   otherwise, then you should carefully read section 6 of the LGPL.  This
   applies, because at the present time, there is no practical method of
   dynamic linking on RISC OS.  At such time that UnixLib is available as a
   shared library, then programs dynamically linking to it will no longer be
   subject to the LPGL as applied to UnixLib.

 - Section 6 means that in practice, you must supply, or offer to
   supply either source or object code for your program.
   This is mainly to allow rebuilding of the executable program
   with later or modified versions of UnixLib.  You must of course
   supply (or better, contribute to the GCCSDK project) any
   modifications you make to UnixLib upon request.


Recommended reading:

Frequently Asked Questions about the GNU GPL
http://www.fsf.org/licenses/gpl-faq.html (has some sections on LGPL)

About the justifications for using LGPL
http://www.fsf.org/licenses/why-not-lgpl.html



===========================================================================

 Copyright (c) 1995-2009 UnixLib Developers
 All rights reserved.
 
 Redistribution and use in source and binary forms, with or without
 modification, are permitted provided that the following conditions
 are met:
 1. Redistributions of source code must retain the above copyright
    notice, this list of conditions and the following disclaimer.
 2. Redistributions in binary form must reproduce the above copyright
    notice, this list of conditions and the following disclaimer in the
    documentation and/or other materials provided with the distribution.
 3. The name of the author may not be used to endorse or promote products
    derived from this software without specific prior written permission.
 
 THIS SOFTWARE IS PROVIDED BY THE AUTHOR ``AS IS'' AND ANY EXPRESS OR
 IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
 OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.
 IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY DIRECT, INDIRECT,
 INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
 NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
 DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
 THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
 (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
 THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

===========================================================================

Portions of UnixLib are copyright The Regents of the University of
California.

Portions of this library are copyright Sun Microsystems, Inc.  The 

Portions of this library are derived from the GNU C Library and fall under
the GNU Library General Public License.

Portions of this library are copyright Henry Spencer.

Portions of this library are copyright The Regents of the University of
California, Sun Microsystems, Inc., Scriptics Corporation, ActiveState
Corporation and other parties.

Portions of this library are copyright PostgreSQL Global Development Group.

The licenses for the above are duplicated below.


===========================================================================

 Copyright (c) The Regents of the University of California.
 All rights reserved.

 This code is derived from software contributed to Berkeley by
 Chris Torek.

 Redistribution and use in source and binary forms, with or without
 modification, are permitted provided that the following conditions
 are met:
 1. Redistributions of source code must retain the above copyright
    notice, this list of conditions and the following disclaimer.
 2. Redistributions in binary form must reproduce the above copyright
    notice, this list of conditions and the following disclaimer in the
    documentation and/or other materials provided with the distribution.
 3. All advertising materials mentioning features or use of this software
    must display the following acknowledgement:
        This product includes software developed by the University of
        California, Berkeley and its contributors.
 4. Neither the name of the University nor the names of its contributors
    may be used to endorse or promote products derived from this software
    without specific prior written permission.

 THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS ``AS IS'' AND
 ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
 IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
 ARE DISCLAIMED.  IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE
 FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
 DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
 OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
 HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
 LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
 OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
 SUCH DAMAGE.

===========================================================================

 Copyright (C) 1993 by Sun Microsystems, Inc. All rights reserved.

 Developed at SunPro, a Sun Microsystems, Inc. business.
 Permission to use, copy, modify, and distribute this
 software is freely granted, provided that this notice
 is preserved.

===========================================================================

                  GNU LIBRARY GENERAL PUBLIC LICENSE
                       Version 2, June 1991

 Copyright (C) 1991 Free Software Foundation, Inc.
 59 Temple Place - Suite 330, Boston, MA 02111-1307, USA
 Everyone is permitted to copy and distribute verbatim copies
 of this license document, but changing it is not allowed.

[This is the first released version of the library GPL.  It is
 numbered 2 because it goes with version 2 of the ordinary GPL.]

                            Preamble

  The licenses for most software are designed to take away your
freedom to share and change it.  By contrast, the GNU General Public
Licenses are intended to guarantee your freedom to share and change
free software--to make sure the software is free for all its users.

  This license, the Library General Public License, applies to some
specially designated Free Software Foundation software, and to any
other libraries whose authors decide to use it.  You can use it for
your libraries, too.

  When we speak of free software, we are referring to freedom, not
price.  Our General Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
this service if you wish), that you receive source code or can get it
if you want it, that you can change the software or use pieces of it
in new free programs; and that you know you can do these things.

  To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
These restrictions translate to certain responsibilities for you if
you distribute copies of the library, or if you modify it.

  For example, if you distribute copies of the library, whether gratis
or for a fee, you must give the recipients all the rights that we gave
you.  You must make sure that they, too, receive or can get the source
code.  If you link a program with the library, you must provide
complete object files to the recipients so that they can relink them
with the library, after making changes to the library and recompiling
it.  And you must show them these terms so they know their rights.

  Our method of protecting your rights has two steps: (1) copyright
the library, and (2) offer you this license which gives you legal
permission to copy, distribute and/or modify the library.

  Also, for each distributor's protection, we want to make certain
that everyone understands that there is no warranty for this free
library.  If the library is modified by someone else and passed on, we
want its recipients to know that what they have is not the original
version, so that any problems introduced by others will not reflect on
the original authors' reputations.

  Finally, any free program is threatened constantly by software
patents.  We wish to avoid the danger that companies distributing free
software will individually obtain patent licenses, thus in effect
transforming the program into proprietary software.  To prevent this,
we have made it clear that any patent must be licensed for everyone's
free use or not licensed at all.

  Most GNU software, including some libraries, is covered by the ordinary
GNU General Public License, which was designed for utility programs.  This
license, the GNU Library General Public License, applies to certain
designated libraries.  This license is quite different from the ordinary
one; be sure to read it in full, and don't assume that anything in it is
the same as in the ordinary license.

  The reason we have a separate public license for some libraries is that
they blur the distinction we usually make between modifying or adding to a
program and simply using it.  Linking a program with a library, without
changing the library, is in some sense simply using the library, and is
analogous to running a utility program or application program.  However, in
a textual and legal sense, the linked executable is a combined work, a
derivative of the original library, and the ordinary General Public License
treats it as such.

  Because of this blurred distinction, using the ordinary General
Public License for libraries did not effectively promote software
sharing, because most developers did not use the libraries.  We
concluded that weaker conditions might promote sharing better.

  However, unrestricted linking of non-free programs would deprive the
users of those programs of all benefit from the free status of the
libraries themselves.  This Library General Public License is intended to
permit developers of non-free programs to use free libraries, while
preserving your freedom as a user of such programs to change the free
libraries that are incorporated in them.  (We have not seen how to achieve
this as regards changes in header files, but we have achieved it as regards
changes in the actual functions of the Library.)  The hope is that this
will lead to faster development of free libraries.

  The precise terms and conditions for copying, distribution and
modification follow.  Pay close attention to the difference between a
"work based on the library" and a "work that uses the library".  The
former contains code derived from the library, while the latter only
works together with the library.

  Note that it is possible for a library to be covered by the ordinary
General Public License rather than by this special one.

                  GNU LIBRARY GENERAL PUBLIC LICENSE
   TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

  0. This License Agreement applies to any software library which
contains a notice placed by the copyright holder or other authorized
party saying it may be distributed under the terms of this Library
General Public License (also called "this License").  Each licensee is
addressed as "you".

  A "library" means a collection of software functions and/or data
prepared so as to be conveniently linked with application programs
(which use some of those functions and data) to form executables.

  The "Library", below, refers to any such software library or work
which has been distributed under these terms.  A "work based on the
Library" means either the Library or any derivative work under
copyright law: that is to say, a work containing the Library or a
portion of it, either verbatim or with modifications and/or translated
straightforwardly into another language.  (Hereinafter, translation is
included without limitation in the term "modification".)

  "Source code" for a work means the preferred form of the work for
making modifications to it.  For a library, complete source code means
all the source code for all modules it contains, plus any associated
interface definition files, plus the scripts used to control compilation
and installation of the library.

  Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope.  The act of
running a program using the Library is not restricted, and output from
such a program is covered only if its contents constitute a work based
on the Library (independent of the use of the Library in a tool for
writing it).  Whether that is true depends on what the Library does
and what the program that uses the Library does.
  
  1. You may copy and distribute verbatim copies of the Library's
complete source code as you receive it, in any medium, provided that
you conspicuously and appropriately publish on each copy an
appropriate copyright notice and disclaimer of warranty; keep intact
all the notices that refer to this License and to the absence of any
warranty; and distribute a copy of this License along with the
Library.

  You may charge a fee for the physical act of transferring a copy,
and you may at your option offer warranty protection in exchange for a
fee.

  2. You may modify your copy or copies of the Library or any portion
of it, thus forming a work based on the Library, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditions:

    a) The modified work must itself be a software library.

    b) You must cause the files modified to carry prominent notices
    stating that you changed the files and the date of any change.

    c) You must cause the whole of the work to be licensed at no
    charge to all third parties under the terms of this License.

    d) If a facility in the modified Library refers to a function or a
    table of data to be supplied by an application program that uses
    the facility, other than as an argument passed when the facility
    is invoked, then you must make a good faith effort to ensure that,
    in the event an application does not supply such function or
    table, the facility still operates, and performs whatever part of
    its purpose remains meaningful.

    (For example, a function in a library to compute square roots has
    a purpose that is entirely well-defined independent of the
    application.  Therefore, Subsection 2d requires that any
    application-supplied function or table used by this function must
    be optional: if the application does not supply it, the square
    root function must still compute square roots.)

These requirements apply to the modified work as a whole.  If
identifiable sections of that work are not derived from the Library,
and can be reasonably considered independent and separate works in
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works.  But when you
distribute the same sections as part of a whole which is a work based
on the Library, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the
entire whole, and thus to each and every part regardless of who wrote
it.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent is to
exercise the right to control the distribution of derivative or
collective works based on the Library.

In addition, mere aggregation of another work not based on the Library
with the Library (or with a work based on the Library) on a volume of
a storage or distribution medium does not bring the other work under
the scope of this License.

  3. You may opt to apply the terms of the ordinary GNU General Public
License instead of this License to a given copy of the Library.  To do
this, you must alter all the notices that refer to this License, so
that they refer to the ordinary GNU General Public License, version 2,
instead of to this License.  (If a newer version than version 2 of the
ordinary GNU General Public License has appeared, then you can specify
that version instead if you wish.)  Do not make any other change in
these notices.

  Once this change is made in a given copy, it is irreversible for
that copy, so the ordinary GNU General Public License applies to all
subsequent copies and derivative works made from that copy.

  This option is useful when you wish to copy part of the code of
the Library into a program that is not a library.

  4. You may copy and distribute the Library (or a portion or
derivative of it, under Section 2) in object code or executable form
under the terms of Sections 1 and 2 above provided that you accompany
it with the complete corresponding machine-readable source code, which
must be distributed under the terms of Sections 1 and 2 above on a
medium customarily used for software interchange.

  If distribution of object code is made by offering access to copy
from a designated place, then offering equivalent access to copy the
source code from the same place satisfies the requirement to
distribute the source code, even though third parties are not
compelled to copy the source along with the object code.

  5. A program that contains no derivative of any portion of the
Library, but is designed to work with the Library by being compiled or
linked with it, is called a "work that uses the Library".  Such a
work, in isolation, is not a derivative work of the Library, and
therefore falls outside the scope of this License.

  However, linking a "work that uses the Library" with the Library
creates an executable that is a derivative of the Library (because it
contains portions of the Library), rather than a "work that uses the
library".  The executable is therefore covered by this License.
Section 6 states terms for distribution of such executables.

  When a "work that uses the Library" uses material from a header file
that is part of the Library, the object code for the work may be a
derivative work of the Library even though the source code is not.
Whether this is true is especially significant if the work can be
linked without the Library, or if the work is itself a library.  The
threshold for this to be true is not precisely defined by law.

  If such an object file uses only numerical parameters, data
structure layouts and accessors, and small macros and small inline
functions (ten lines or less in length), then the use of the object
file is unrestricted, regardless of whether it is legally a derivative
work.  (Executables containing this object code plus portions of the
Library will still fall under Section 6.)

  Otherwise, if the work is a derivative of the Library, you may
distribute the object code for the work under the terms of Section 6.
Any executables containing that work also fall under Section 6,
whether or not they are linked directly with the Library itself.

  6. As an exception to the Sections above, you may also compile or
link a "work that uses the Library" with the Library to produce a
work containing portions of the Library, and distribute that work
under terms of your choice, provided that the terms permit
modification of the work for the customer's own use and reverse
engineering for debugging such modifications.

  You must give prominent notice with each copy of the work that the
Library is used in it and that the Library and its use are covered by
this License.  You must supply a copy of this License.  If the work
during execution displays copyright notices, you must include the
copyright notice for the Library among them, as well as a reference
directing the user to the copy of this License.  Also, you must do one
of these things:

    a) Accompany the work with the complete corresponding
    machine-readable source code for the Library including whatever
    changes were used in the work (which must be distributed under
    Sections 1 and 2 above); and, if the work is an executable linked
    with the Library, with the complete machine-readable "work that
    uses the Library", as object code and/or source code, so that the
    user can modify the Library and then relink to produce a modified
    executable containing the modified Library.  (It is understood
    that the user who changes the contents of definitions files in the
    Library will not necessarily be able to recompile the application
    to use the modified definitions.)

    b) Accompany the work with a written offer, valid for at
    least three years, to give the same user the materials
    specified in Subsection 6a, above, for a charge no more
    than the cost of performing this distribution.

    c) If distribution of the work is made by offering access to copy
    from a designated place, offer equivalent access to copy the above
    specified materials from the same place.

    d) Verify that the user has already received a copy of these
    materials or that you have already sent this user a copy.

  For an executable, the required form of the "work that uses the
Library" must include any data and utility programs needed for
reproducing the executable from it.  However, as a special exception,
the source code distributed need not include anything that is normally
distributed (in either source or binary form) with the major
components (compiler, kernel, and so on) of the operating system on
which the executable runs, unless that component itself accompanies
the executable.

  It may happen that this requirement contradicts the license
restrictions of other proprietary libraries that do not normally
accompany the operating system.  Such a contradiction means you cannot
use both them and the Library together in an executable that you
distribute.

  7. You may place library facilities that are a work based on the
Library side-by-side in a single library together with other library
facilities not covered by this License, and distribute such a combined
library, provided that the separate distribution of the work based on
the Library and of the other library facilities is otherwise
permitted, and provided that you do these two things:

    a) Accompany the combined library with a copy of the same work
    based on the Library, uncombined with any other library
    facilities.  This must be distributed under the terms of the
    Sections above.

    b) Give prominent notice with the combined library of the fact
    that part of it is a work based on the Library, and explaining
    where to find the accompanying uncombined form of the same work.

  8. You may not copy, modify, sublicense, link with, or distribute
the Library except as expressly provided under this License.  Any
attempt otherwise to copy, modify, sublicense, link with, or
distribute the Library is void, and will automatically terminate your
rights under this License.  However, parties who have received copies,
or rights, from you under this License will not have their licenses
terminated so long as such parties remain in full compliance.

  9. You are not required to accept this License, since you have not
signed it.  However, nothing else grants you permission to modify or
distribute the Library or its derivative works.  These actions are
prohibited by law if you do not accept this License.  Therefore, by
modifying or distributing the Library (or any work based on the
Library), you indicate your acceptance of this License to do so, and
all its terms and conditions for copying, distributing or modifying
the Library or works based on it.

  10. Each time you redistribute the Library (or any work based on the
Library), the recipient automatically receives a license from the
original licensor to copy, distribute, link with or modify the Library
subject to these terms and conditions.  You may not impose any further
restrictions on the recipients' exercise of the rights granted herein.
You are not responsible for enforcing compliance by third parties to
this License.

  11. If, as a consequence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License.  If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Library at all.  For example, if a patent
license would not permit royalty-free redistribution of the Library by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Library.

If any portion of this section is held invalid or unenforceable under any
particular circumstance, the balance of the section is intended to apply,
and the section as a whole is intended to apply in other circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system which is
implemented by public license practices.  Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or she is willing
to distribute software through any other system and a licensee cannot
impose that choice.

This section is intended to make thoroughly clear what is believed to
be a consequence of the rest of this License.

  12. If the distribution and/or use of the Library is restricted in
certain countries either by patents or by copyrighted interfaces, the
original copyright holder who places the Library under this License may add
an explicit geographical distribution limitation excluding those countries,
so that distribution is permitted only in or among countries not thus
excluded.  In such case, this License incorporates the limitation as if
written in the body of this License.

  13. The Free Software Foundation may publish revised and/or new
versions of the Library General Public License from time to time.
Such new versions will be similar in spirit to the present version,
but may differ in detail to address new problems or concerns.

Each version is given a distinguishing version number.  If the Library
specifies a version number of this License which applies to it and
"any later version", you have the option of following the terms and
conditions either of that version or of any later version published by
the Free Software Foundation.  If the Library does not specify a
license version number, you may choose any version ever published by
the Free Software Foundation.

  14. If you wish to incorporate parts of the Library into other free
programs whose distribution conditions are incompatible with these,
write to the author to ask for permission.  For software which is
copyrighted by the Free Software Foundation, write to the Free
Software Foundation; we sometimes make exceptions for this.  Our
decision will be guided by the two goals of preserving the free status
of all derivatives of our free software and of promoting the sharing
and reuse of software generally.

                            NO WARRANTY

  15. BECAUSE THE LIBRARY IS LICENSED FREE OF CHARGE, THERE IS NO
WARRANTY FOR THE LIBRARY, TO THE EXTENT PERMITTED BY APPLICABLE LAW.
EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR
OTHER PARTIES PROVIDE THE LIBRARY "AS IS" WITHOUT WARRANTY OF ANY
KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.  THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE
LIBRARY IS WITH YOU.  SHOULD THE LIBRARY PROVE DEFECTIVE, YOU ASSUME
THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

  16. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN
WRITING WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY
AND/OR REDISTRIBUTE THE LIBRARY AS PERMITTED ABOVE, BE LIABLE TO YOU
FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR
CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE THE
LIBRARY (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING
RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A
FAILURE OF THE LIBRARY TO OPERATE WITH ANY OTHER SOFTWARE), EVEN IF
SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES.

                     END OF TERMS AND CONDITIONS

     Appendix: How to Apply These Terms to Your New Libraries

  If you develop a new library, and you want it to be of the greatest
possible use to the public, we recommend making it free software that
everyone can redistribute and change.  You can do so by permitting
redistribution under these terms (or, alternatively, under the terms of the
ordinary General Public License).

  To apply these terms, attach the following notices to the library.  It is
safest to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at least the
"copyright" line and a pointer to where the full notice is found.

    
    Copyright (C)   

    This library is free software; you can redistribute it and/or
    modify it under the terms of the GNU Library General Public
    License as published by the Free Software Foundation; either
    version 2 of the License, or (at your option) any later version.

    This library is distributed in the hope that it will be useful,
    but WITHOUT ANY WARRANTY; without even the implied warranty of
    MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the GNU
    Library General Public License for more details.

    You should have received a copy of the GNU Library General Public
    License along with this library; if not, write to the Free
    Software Foundation, Inc., 59 Temple Place - Suite 330, Boston,
    MA 02111-1307, USA

Also add information on how to contact you by electronic and paper mail.

You should also get your employer (if you work as a programmer) or your
school, if any, to sign a "copyright disclaimer" for the library, if
necessary.  Here is a sample; alter the names:

  Yoyodyne, Inc., hereby disclaims all copyright interest in the
  library `Frob' (a library for tweaking knobs) written by James Random Hacker.

  , 1 April 1990
  Ty Coon, President of Vice

That's all there is to it!

===========================================================================

Copyright (c) 1998, 1999 Henry Spencer.  All rights reserved.

Development of this software was funded, in part, by Cray Research Inc.,
UUNET Communications Services Inc., Sun Microsystems Inc., and Scriptics
Corporation, none of whom are responsible for the results.  The author
thanks all of them. 

Redistribution and use in source and binary forms -- with or without
modification -- are permitted for any purpose, provided that
redistributions in source form retain this entire copyright notice and
indicate the origin and nature of any modifications.

I'd appreciate being given credit for this package in the documentation
of software which uses it, but that is not a requirement.

THIS SOFTWARE IS PROVIDED ``AS IS'' AND ANY EXPRESS OR IMPLIED WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.  IN NO EVENT SHALL
HENRY SPENCER BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

===========================================================================

This software is copyrighted by the Regents of the University of
California, Sun Microsystems, Inc., Scriptics Corporation, ActiveState
Corporation and other parties.  The following terms apply to all files
associated with the software unless explicitly disclaimed in
individual files.

The authors hereby grant permission to use, copy, modify, distribute,
and license this software and its documentation for any purpose, provided
that existing copyright notices are retained in all copies and that this
notice is included verbatim in any distributions. No written agreement,
license, or royalty fee is required for any of the authorized uses.
Modifications to this software may be copyrighted by their authors
and need not follow the licensing terms described here, provided that
the new terms are clearly indicated on the first page of each file where
they apply.

IN NO EVENT SHALL THE AUTHORS OR DISTRIBUTORS BE LIABLE TO ANY PARTY
FOR DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES
ARISING OUT OF THE USE OF THIS SOFTWARE, ITS DOCUMENTATION, OR ANY
DERIVATIVES THEREOF, EVEN IF THE AUTHORS HAVE BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

THE AUTHORS AND DISTRIBUTORS SPECIFICALLY DISCLAIM ANY WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT.  THIS SOFTWARE
IS PROVIDED ON AN "AS IS" BASIS, AND THE AUTHORS AND DISTRIBUTORS HAVE
NO OBLIGATION TO PROVIDE MAINTENANCE, SUPPORT, UPDATES, ENHANCEMENTS, OR
MODIFICATIONS.

GOVERNMENT USE: If you are acquiring this software on behalf of the
U.S. government, the Government shall have only "Restricted Rights"
in the software and related documentation as defined in the Federal 
Acquisition Regulations (FARs) in Clause 52.227.19 (c) (2).  If you
are acquiring the software on behalf of the Department of Defense, the
software shall be classified as "Commercial Computer Software" and the
Government shall have only "Restricted Rights" as defined in Clause
252.227-7013 (c) (1) of DFARs.  Notwithstanding the foregoing, the
authors grant the U.S. Government and others acting in its behalf
permission to use and distribute the software in accordance with the
terms specified in this license. 

===========================================================================

PostgreSQL Database Management System
(formerly known as Postgres, then as Postgres95)

Portions Copyright (c) 1996-2005, PostgreSQL Global Development Group

Portions Copyright (c) 1994, The Regents of the University of California

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose, without fee, and without a written agreement
is hereby granted, provided that the above copyright notice and this
paragraph and the following two paragraphs appear in all copies.

IN NO EVENT SHALL THE UNIVERSITY OF CALIFORNIA BE LIABLE TO ANY PARTY FOR
DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, INCLUDING
LOST PROFITS, ARISING OUT OF THE USE OF THIS SOFTWARE AND ITS
DOCUMENTATION, EVEN IF THE UNIVERSITY OF CALIFORNIA HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

THE UNIVERSITY OF CALIFORNIA SPECIFICALLY DISCLAIMS ANY WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE.  THE SOFTWARE PROVIDED HEREUNDER IS
ON AN "AS IS" BASIS, AND THE UNIVERSITY OF CALIFORNIA HAS NO OBLIGATIONS TO
PROVIDE MAINTENANCE, SUPPORT, UPDATES, ENHANCEMENTS, OR MODIFICATIONS.
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 		    GNU GENERAL PUBLIC LICENSE
		       Version 2, June 1991

 Copyright (C) 1989, 1991 Free Software Foundation, Inc.,
 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA
 Everyone is permitted to copy and distribute verbatim copies
 of this license document, but changing it is not allowed.

			    Preamble

  The licenses for most software are designed to take away your
freedom to share and change it.  By contrast, the GNU General Public
License is intended to guarantee your freedom to share and change free
software--to make sure the software is free for all its users.  This
General Public License applies to most of the Free Software
Foundation's software and to any other program whose authors commit to
using it.  (Some other Free Software Foundation software is covered by
the GNU Lesser General Public License instead.)  You can apply it to
your programs, too.

  When we speak of free software, we are referring to freedom, not
price.  Our General Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
this service if you wish), that you receive source code or can get it
if you want it, that you can change the software or use pieces of it
in new free programs; and that you know you can do these things.

  To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
These restrictions translate to certain responsibilities for you if you
distribute copies of the software, or if you modify it.

  For example, if you distribute copies of such a program, whether
gratis or for a fee, you must give the recipients all the rights that
you have.  You must make sure that they, too, receive or can get the
source code.  And you must show them these terms so they know their
rights.

  We protect your rights with two steps: (1) copyright the software, and
(2) offer you this license which gives you legal permission to copy,
distribute and/or modify the software.

  Also, for each author's protection and ours, we want to make certain
that everyone understands that there is no warranty for this free
software.  If the software is modified by someone else and passed on, we
want its recipients to know that what they have is not the original, so
that any problems introduced by others will not reflect on the original
authors' reputations.

  Finally, any free program is threatened constantly by software
patents.  We wish to avoid the danger that redistributors of a free
program will individually obtain patent licenses, in effect making the
program proprietary.  To prevent this, we have made it clear that any
patent must be licensed for everyone's free use or not licensed at all.

  The precise terms and conditions for copying, distribution and
modification follow.

		    GNU GENERAL PUBLIC LICENSE
   TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

  0. This License applies to any program or other work which contains
a notice placed by the copyright holder saying it may be distributed
under the terms of this General Public License.  The "Program", below,
refers to any such program or work, and a "work based on the Program"
means either the Program or any derivative work under copyright law:
that is to say, a work containing the Program or a portion of it,
either verbatim or with modifications and/or translated into another
language.  (Hereinafter, translation is included without limitation in
the term "modification".)  Each licensee is addressed as "you".

Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope.  The act of
running the Program is not restricted, and the output from the Program
is covered only if its contents constitute a work based on the
Program (independent of having been made by running the Program).
Whether that is true depends on what the Program does.

  1. You may copy and distribute verbatim copies of the Program's
source code as you receive it, in any medium, provided that you
conspicuously and appropriately publish on each copy an appropriate
copyright notice and disclaimer of warranty; keep intact all the
notices that refer to this License and to the absence of any warranty;
and give any other recipients of the Program a copy of this License
along with the Program.

You may charge a fee for the physical act of transferring a copy, and
you may at your option offer warranty protection in exchange for a fee.

  2. You may modify your copy or copies of the Program or any portion
of it, thus forming a work based on the Program, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditions:

    a) You must cause the modified files to carry prominent notices
    stating that you changed the files and the date of any change.

    b) You must cause any work that you distribute or publish, that in
    whole or in part contains or is derived from the Program or any
    part thereof, to be licensed as a whole at no charge to all third
    parties under the terms of this License.

    c) If the modified program normally reads commands interactively
    when run, you must cause it, when started running for such
    interactive use in the most ordinary way, to print or display an
    announcement including an appropriate copyright notice and a
    notice that there is no warranty (or else, saying that you provide
    a warranty) and that users may redistribute the program under
    these conditions, and telling the user how to view a copy of this
    License.  (Exception: if the Program itself is interactive but
    does not normally print such an announcement, your work based on
    the Program is not required to print an announcement.)

These requirements apply to the modified work as a whole.  If
identifiable sections of that work are not derived from the Program,
and can be reasonably considered independent and separate works in
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works.  But when you
distribute the same sections as part of a whole which is a work based
on the Program, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the
entire whole, and thus to each and every part regardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent is to
exercise the right to control the distribution of derivative or
collective works based on the Program.

In addition, mere aggregation of another work not based on the Program
with the Program (or with a work based on the Program) on a volume of
a storage or distribution medium does not bring the other work under
the scope of this License.

  3. You may copy and distribute the Program (or a work based on it,
under Section 2) in object code or executable form under the terms of
Sections 1 and 2 above provided that you also do one of the following:

    a) Accompany it with the complete corresponding machine-readable
    source code, which must be distributed under the terms of Sections
    1 and 2 above on a medium customarily used for software interchange; or,

    b) Accompany it with a written offer, valid for at least three
    years, to give any third party, for a charge no more than your
    cost of physically performing source distribution, a complete
    machine-readable copy of the corresponding source code, to be
    distributed under the terms of Sections 1 and 2 above on a medium
    customarily used for software interchange; or,

    c) Accompany it with the information you received as to the offer
    to distribute corresponding source code.  (This alternative is
    allowed only for noncommercial distribution and only if you
    received the program in object code or executable form with such
    an offer, in accord with Subsection b above.)

The source code for a work means the preferred form of the work for
making modifications to it.  For an executable work, complete source
code means all the source code for all modules it contains, plus any
associated interface definition files, plus the scripts used to
control compilation and installation of the executable.  However, as a
special exception, the source code distributed need not include
anything that is normally distributed (in either source or binary
form) with the major components (compiler, kernel, and so on) of the
operating system on which the executable runs, unless that component
itself accompanies the executable.

If distribution of executable or object code is made by offering
access to copy from a designated place, then offering equivalent
access to copy the source code from the same place counts as
distribution of the source code, even though third parties are not
compelled to copy the source along with the object code.

  4. You may not copy, modify, sublicense, or distribute the Program
except as expressly provided under this License.  Any attempt
otherwise to copy, modify, sublicense or distribute the Program is
void, and will automatically terminate your rights under this License.
However, parties who have received copies, or rights, from you under
this License will not have their licenses terminated so long as such
parties remain in full compliance.

  5. You are not required to accept this License, since you have not
signed it.  However, nothing else grants you permission to modify or
distribute the Program or its derivative works.  These actions are
prohibited by law if you do not accept this License.  Therefore, by
modifying or distributing the Program (or any work based on the
Program), you indicate your acceptance of this License to do so, and
all its terms and conditions for copying, distributing or modifying
the Program or works based on it.

  6. Each time you redistribute the Program (or any work based on the
Program), the recipient automatically receives a license from the
original licensor to copy, distribute or modify the Program subject to
these terms and conditions.  You may not impose any further
restrictions on the recipients' exercise of the rights granted herein.
You are not responsible for enforcing compliance by third parties to
this License.

  7. If, as a consequence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License.  If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Program at all.  For example, if a patent
license would not permit royalty-free redistribution of the Program by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under
any particular circumstance, the balance of the section is intended to
apply and the section as a whole is intended to apply in other
circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system, which is
implemented by public license practices.  Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or she is willing
to distribute software through any other system and a licensee cannot
impose that choice.

This section is intended to make thoroughly clear what is believed to
be a consequence of the rest of this License.

  8. If the distribution and/or use of the Program is restricted in
certain countries either by patents or by copyrighted interfaces, the
original copyright holder who places the Program under this License
may add an explicit geographical distribution limitation excluding
those countries, so that distribution is permitted only in or among
countries not thus excluded.  In such case, this License incorporates
the limitation as if written in the body of this License.

  9. The Free Software Foundation may publish revised and/or new versions
of the General Public License from time to time.  Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

Each version is given a distinguishing version number.  If the Program
specifies a version number of this License which applies to it and "any
later version", you have the option of following the terms and conditions
either of that version or of any later version published by the Free
Software Foundation.  If the Program does not specify a version number of
this License, you may choose any version ever published by the Free Software
Foundation.

  10. If you wish to incorporate parts of the Program into other free
programs whose distribution conditions are different, write to the author
to ask for permission.  For software which is copyrighted by the Free
Software Foundation, write to the Free Software Foundation; we sometimes
make exceptions for this.  Our decision will be guided by the two goals
of preserving the free status of all derivatives of our free software and
of promoting the sharing and reuse of software generally.

			    NO WARRANTY

  11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY
FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW.  EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES
PROVIDE THE PROGRAM "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.  THE ENTIRE RISK AS
TO THE QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU.  SHOULD THE
PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

  12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED
TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER
PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

		     END OF TERMS AND CONDITIONS

	    How to Apply These Terms to Your New Programs

  If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve this is to make it
free software which everyone can redistribute and change under these terms.

  To do so, attach the following notices to the program.  It is safest
to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at least
the "copyright" line and a pointer to where the full notice is found.

    
    Copyright (C)   

    This program is free software; you can redistribute it and/or modify
    it under the terms of the GNU General Public License as published by
    the Free Software Foundation; either version 2 of the License, or
    (at your option) any later version.

    This program is distributed in the hope that it will be useful,
    but WITHOUT ANY WARRANTY; without even the implied warranty of
    MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
    GNU General Public License for more details.

    You should have received a copy of the GNU General Public License along
    with this program; if not, write to the Free Software Foundation, Inc.,
    51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA.

Also add information on how to contact you by electronic and paper mail.

If the program is interactive, make it output a short notice like this
when it starts in an interactive mode:

    Gnomovision version 69, Copyright (C) year name of author
    Gnomovision comes with ABSOLUTELY NO WARRANTY; for details type `show w'.
    This is free software, and you are welcome to redistribute it
    under certain conditions; type `show c' for details.

The hypothetical commands `show w' and `show c' should show the appropriate
parts of the General Public License.  Of course, the commands you use may
be called something other than `show w' and `show c'; they could even be
mouse-clicks or menu items--whatever suits your program.

You should also get your employer (if you work as a programmer) or your
school, if any, to sign a "copyright disclaimer" for the program, if
necessary.  Here is a sample; alter the names:

  Yoyodyne, Inc., hereby disclaims all copyright interest in the program
  `Gnomovision' (which makes passes at compilers) written by James Hacker.

  , 1 April 1989
  Ty Coon, President of Vice

This General Public License does not permit incorporating your program into
proprietary programs.  If your program is a subroutine library, you may
consider it more useful to permit linking proprietary applications with the
library.  If this is what you want to do, use the GNU Lesser General
Public License instead of this License.




MIT/X 许可证



Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
THE SOFTWARE.




ZLib 许可证



  This software is provided 'as-is', without any express or implied
  warranty.  In no event will the authors be held liable for any damages
  arising from the use of this software.

  Permission is granted to anyone to use this software for any purpose,
  including commercial applications, and to alter it and redistribute it
  freely, subject to the following restrictions:

  1. The origin of this software must not be misrepresented; you must not
     claim that you wrote the original software. If you use this software
     in a product, an acknowledgment in the product documentation would be
     appreciated but is not required.
  2. Altered source versions must be plainly marked as such, and must not be
     misrepresented as being the original software.
  3. This notice may not be removed or altered from any source distribution.




IJG 许可证



The authors make NO WARRANTY or representation, either express or implied,
with respect to this software, its quality, accuracy, merchantability, or
fitness for a particular purpose.  This software is provided "AS IS", and you,
its user, assume the entire risk as to its quality and accuracy.

This software is copyright (C) 1991-2010, Thomas G. Lane, Guido Vollbeding.
All Rights Reserved except as specified below.

Permission is hereby granted to use, copy, modify, and distribute this
software (or portions thereof) for any purpose, without fee, subject to these
conditions:
(1) If any part of the source code for this software is distributed, then this
README file must be included, with this copyright and no-warranty notice
unaltered; and any additions, deletions, or changes to the original files
must be clearly indicated in accompanying documentation.
(2) If only executable code is distributed, then the accompanying
documentation must state that "this software is based in part on the work of
the Independent JPEG Group".
(3) Permission for use of this software is granted only if the user accepts
full responsibility for any undesirable consequences; the authors accept
NO LIABILITY for damages of any kind.

These conditions apply to any software derived from or based on the IJG code,
not just to the unmodified library.  If you use our work, you ought to
acknowledge us.

Permission is NOT granted for the use of any IJG author's name or company name
in advertising or publicity relating to this software or products derived from
it.  This software may be referred to only as "the Independent JPEG Group's
software".

We specifically permit and encourage the use of this software as the basis of
commercial products, provided that all warranty or liability claims are
assumed by the product vendor.


ansi2knr.c is included in this distribution by permission of L. Peter Deutsch,
sole proprietor of its copyright holder, Aladdin Enterprises of Menlo Park, CA.
ansi2knr.c is NOT covered by the above copyright and conditions, but instead
by the usual distribution terms of the Free Software Foundation; principally,
that you must include source code if you redistribute it.  (See the file
ansi2knr.c for full details.)  However, since ansi2knr.c is not needed as part
of any program generated from the IJG code, this does not limit you more than
the foregoing paragraphs do.

The Unix configuration script "configure" was produced with GNU Autoconf.
It is copyright by the Free Software Foundation but is freely distributable.
The same holds for its supporting scripts (config.guess, config.sub,
ltmain.sh).  Another support script, install-sh, is copyright by X Consortium
but is also freely distributable.





OSLib 许可证



The copyright holder has granted a small relaxation of the 
conditions of the GNU Public Licence, in that OSLib is itself
free software, but applications linked to it need not be.
This means that any changes to OSLib itself (the contents of
the OSLib, OSLibHelp, OSLibSrc, and OSLibSupport archives)
fall under the terms of the GNU Public Licence; but programs
written using OSLib need not be so restricted.

                   GNU GENERAL PUBLIC LICENCE
                     Version 1, February 1989

 Copyright (C) 1989 Free Software Foundation, Inc.
                    675 Mass Ave, Cambridge, MA 02139, U S A
 Everyone is permitted to copy and distribute verbatim copies
 of this licence document, but changing it is not allowed.

                            Preamble

   The licence agreements of most software companies try to keep users
at the mercy of those companies. By contrast, our General Public
Licence is intended to guarantee your freedom to share and change free
software---to make sure the software is free for all its users. The
General Public Licence applies to the Free Software Foundation's
software and to any other programme whose authors commit to using it.
You can use it for your programmes, too.

   When we speak of free software, we are referring to freedom, not
price. Specifically, the General Public Licence is designed to make
sure that you have the freedom to give away or sell copies of free
software, that you receive source code or can get it if you want it,
that you can change the software or use pieces of it in new free
programmes; and that you know you can do these things.

   To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
These restrictions translate to certain responsibilities for you if you
distribute copies of the software, or if you modify it.

   For example, if you distribute copies of a such a programme, whether
gratis or for a fee, you must give the recipients all the rights that
you have. You must make sure that they, too, receive or can get the
source code. And you must tell them their rights.

   We protect your rights with two steps: (1) copyright the software, and
(2) offer you this licence which gives you legal permission to copy,
distribute and/or modify the software.

   Also, for each author's protection and ours, we want to make certain
that everyone understands that there is no warranty for this free
software. If the software is modified by someone else and passed on, we
want its recipients to know that what they have is not the original, so
that any problems introduced by others will not reflect on the original
authors' reputations.

  The precise terms and conditions for copying, distribution and
modification follow.

                    GNU GENERAL PUBLIC LICENCE
   TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

   0. This Licence Agreement applies to any programme or other work which
contains a notice placed by the copyright holder saying it may be
distributed under the terms of this General Public Licence. The
"Programme", below, refers to any such programme or work, and a "work based
on the Programme" means either the Programme or any work containing the
Programme or a portion of it, either verbatim or with modifications. Each
licensee is addressed as "you".

   1. You may copy and distribute verbatim copies of the Programme's source
code as you receive it, in any medium, provided that you conspicuously and
appropriately publish on each copy an appropriate copyright notice and
disclaimer of warranty; keep intact all the notices that refer to this
General Public Licence and to the absence of any warranty; and give any
other recipients of the Programme a copy of this General Public Licence
along with the Programme. You may charge a fee for the physical act of
transferring a copy.

   2. You may modify your copy or copies of the Programme or any portion of
it, and copy and distribute such modifications under the terms of Paragraph
1 above, provided that you also do the following:

         a) cause the modified files to carry prominent notices stating that
      you changed the files and the date of any change; and

         b) cause the whole of any work that you distribute or publish, that
      in whole or in part contains the Programme or any part thereof, either
      with or without modifications, to be licensed at no charge to all
      third parties under the terms of this General Public Licence (except
      that you may choose to grant warranty protection to some or all
      third parties, at your option).

         c) If the modified programme normally reads commands interactively when
      run, you must cause it, when started running for such interactive use
      in the simplest and most usual way, to print or display an
      announcement including an appropriate copyright notice and a notice
      that there is no warranty (or else, saying that you provide a
      warranty) and that users may redistribute the programme under these
      conditions, and telling the user how to view a copy of this General
      Public Licence.

         d) You may charge a fee for the physical act of transferring a
      copy, and you may at your option offer warranty protection in
      exchange for a fee.

Mere aggregation of another independent work with the Programme (or its
derivative) on a volume of a storage or distribution medium does not bring
the other work under the scope of these terms.

   3. You may copy and distribute the Programme (or a portion or derivative of
it, under Paragraph 2) in object code or executable form under the terms of
Paragraphs 1 and 2 above provided that you also do one of the following:

      a) accompany it with the complete corresponding machine-readable
      source code, which must be distributed under the terms of
      Paragraphs 1 and 2 above; or,

      b) accompany it with a written offer, valid for at least three
      years, to give any third party free (except for a nominal charge
      for the cost of distribution) a complete machine-readable copy of the
      corresponding source code, to be distributed under the terms of
      Paragraphs 1 and 2 above; or,

      c) accompany it with the information you received as to where the
      corresponding source code may be obtained. (This alternative is
      allowed only for noncommercial distribution and only if you
      received the programme in object code or executable form alone.)

Source code for a work means the preferred form of the work for making
modifications to it. For an executable file, complete source code means
all the source code for all modules it contains; but, as a special
exception, it need not include source code for modules which are standard
libraries that accompany the operating system on which the executable
file runs, or for standard header files or definitions files that
accompany that operating system.

  4. You may not copy, modify, sublicense, distribute or transfer the
Programme except as expressly provided under this General Public Licence.
Any attempt otherwise to copy, modify, sublicense, distribute or transfer
the Programme is void, and will automatically terminate your rights to use
the Programme under this Licence. However, parties who have received
copies, or rights to use copies, from you under this General Public
Licence will not have their licences terminated so long as such parties
remain in full compliance.

   5. By copying, distributing or modifying the Programme (or any work based
on the Programme) you indicate your acceptance of this licence to do so,
and all its terms and conditions.

   6. Each time you redistribute the Programme (or any work based on the
Programme), the recipient automatically receives a licence from the original
licensor to copy, distribute or modify the Programme subject to these
terms and conditions. You may not impose any further restrictions on the
recipients' exercise of the rights granted herein.

   7. The Free Software Foundation may publish revised and/or new versions
of the General Public Licence from time to time. Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

Each version is given a distinguishing version number. If the Programme
specifies a version number of the licence which applies to it and "any
later version", you have the option of following the terms and conditions
either of that version or of any later version published by the Free
Software Foundation. If the Programme does not specify a version number of
the licence, you may choose any version ever published by the Free Software
Foundation.

   8. If you wish to incorporate parts of the Programme into other free
programmes whose distribution conditions are different, write to the author
to ask for permission. For software which is copyrighted by the Free
Software Foundation, write to the Free Software Foundation; we sometimes
make exceptions for this. Our decision will be guided by the two goals
of preserving the free status of all derivatives of our free software and
of promoting the sharing and reuse of software generally.

                            NO WARRANTY

  9. BECAUSE THE PROGRAMME IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY
FOR THE PROGRAMME, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES
PROVIDE THE PROGRAMME "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS
TO THE QUALITY AND PERFORMANCE OF THE PROGRAMME IS WITH YOU. SHOULD THE
PROGRAMME PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

  10. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE PROGRAMME AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF THE USE OR INABILITY TO USE THE PROGRAMME (INCLUDING BUT NOT LIMITED
TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAMME TO OPERATE WITH ANY OTHER
PROGRAMMES), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

                     END OF TERMS AND CONDITIONS

        Appendix: How to Apply These Terms to Your New Programmes

  If you develop a new programme, and you want it to be of the greatest
possible use to humanity, the best way to achieve this is to make it
free software which everyone can redistribute and change under these
terms.

  To do so, attach the following notices to the programme. It is safest to
attach them to the start of each source file to most effectively convey
the exclusion of warranty; and each file should have at least the
"copyright" line and a pointer to where the full notice is found.

      
      Copyright (C) 19yy 

      This programme is free software; you can redistribute it and/or modify
      it under the terms of the GNU General Public Licence as published by
      the Free Software Foundation; either version 1, or (at your option)
      any later version.

      This programme is distributed in the hope that it will be useful,
      but WITHOUT ANY WARRANTY; without even the implied warranty of
      MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
      GNU General Public Licence for more details.

      You should have received a copy of the GNU General Public Licence
      along with this programme; if not, write to the Free Software
      Foundation, Inc, 675 Mass Ave, Cambridge, MA 02139, USA.

Also add information on how to contact you by electronic and paper mail.

If the programme is interactive, make it output a short notice like this
when it starts in an interactive mode:

      Gnomovision version 69, Copyright (C) 19xx name of author
      Gnomovision comes with ABSOLUTELY NO WARRANTY; for details type `show w'.
      This is free software, and you are welcome to redistribute it
      under certain conditions; type `show c' for details.

The hypothetical commands `show w' and `show c' should show the
appropriate parts of the General Public Licence. Of course, the
commands you use may be called something other than `show w' and `show
c'; they could even be mouse-clicks or menu items--whatever suits your
programme.

You should also get your employer (if you work as a programmer) or your
school, if any, to sign a "copyright disclaimer" for the programme, if
necessary. Here is a sample; alter the names:

      Yoyodyne, Inc., hereby disclaims all copyright interest in the
      programme `Gnomovision' (a programme to direct compilers to make passes
      at assemblers) written by James Hacker.

      , 1 April 1989
      Ty Coon, President of Vice

That's all there is to it!




OpenSSL 许可证



  The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
  the OpenSSL License and the original SSLeay license apply to the toolkit.
  See below for the actual license texts. Actually both licenses are BSD-style
  Open Source licenses. In case of any license issues related to OpenSSL
  please contact openssl-core@openssl.org.

  OpenSSL License
  ---------------

/* ====================================================================
 * Copyright (c) 1998-2008 The OpenSSL Project.  All rights reserved.
 *
 * Redistribution and use in source and binary forms, with or without
 * modification, are permitted provided that the following conditions
 * are met:
 *
 * 1. Redistributions of source code must retain the above copyright
 *    notice, this list of conditions and the following disclaimer. 
 *
 * 2. Redistributions in binary form must reproduce the above copyright
 *    notice, this list of conditions and the following disclaimer in
 *    the documentation and/or other materials provided with the
 *    distribution.
 *
 * 3. All advertising materials mentioning features or use of this
 *    software must display the following acknowledgment:
 *    "This product includes software developed by the OpenSSL Project
 *    for use in the OpenSSL Toolkit. (http://www.openssl.org/)"
 *
 * 4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
 *    endorse or promote products derived from this software without
 *    prior written permission. For written permission, please contact
 *    openssl-core@openssl.org.
 *
 * 5. Products derived from this software may not be called "OpenSSL"
 *    nor may "OpenSSL" appear in their names without prior written
 *    permission of the OpenSSL Project.
 *
 * 6. Redistributions of any form whatsoever must retain the following
 *    acknowledgment:
 *    "This product includes software developed by the OpenSSL Project
 *    for use in the OpenSSL Toolkit (http://www.openssl.org/)"
 *
 * THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ``AS IS'' AND ANY
 * EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
 * IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
 * PURPOSE ARE DISCLAIMED.  IN NO EVENT SHALL THE OpenSSL PROJECT OR
 * ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
 * SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
 * NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;
 * LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
 * HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
 * STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
 * ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
 * OF THE POSSIBILITY OF SUCH DAMAGE.
 * ====================================================================
 *
 * This product includes cryptographic software written by Eric Young
 * (eay@cryptsoft.com).  This product includes software written by Tim
 * Hudson (tjh@cryptsoft.com).
 *
 */

 Original SSLeay License
 -----------------------

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
 * All rights reserved.
 *
 * This package is an SSL implementation written
 * by Eric Young (eay@cryptsoft.com).
 * The implementation was written so as to conform with Netscapes SSL.
 * 
 * This library is free for commercial and non-commercial use as long as
 * the following conditions are aheared to.  The following conditions
 * apply to all code found in this distribution, be it the RC4, RSA,
 * lhash, DES, etc., code; not just the SSL code.  The SSL documentation
 * included with this distribution is covered by the same copyright terms
 * except that the holder is Tim Hudson (tjh@cryptsoft.com).
 * 
 * Copyright remains Eric Young's, and as such any Copyright notices in
 * the code are not to be removed.
 * If this package is used in a product, Eric Young should be given attribution
 * as the author of the parts of the library used.
 * This can be in the form of a textual message at program startup or
 * in documentation (online or textual) provided with the package.
 * 
 * Redistribution and use in source and binary forms, with or without
 * modification, are permitted provided that the following conditions
 * are met:
 * 1. Redistributions of source code must retain the copyright
 *    notice, this list of conditions and the following disclaimer.
 * 2. Redistributions in binary form must reproduce the above copyright
 *    notice, this list of conditions and the following disclaimer in the
 *    documentation and/or other materials provided with the distribution.
 * 3. All advertising materials mentioning features or use of this software
 *    must display the following acknowledgement:
 *    "This product includes cryptographic software written by
 *     Eric Young (eay@cryptsoft.com)"
 *    The word 'cryptographic' can be left out if the rouines from the library
 *    being used are not cryptographic related :-).
 * 4. If you include any Windows specific code (or a derivative thereof) from 
 *    the apps directory (application code) you must include an acknowledgement:
 *    "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"
 * 
 * THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ``AS IS'' AND
 * ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
 * IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
 * ARE DISCLAIMED.  IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
 * FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
 * DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
 * OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
 * HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
 * LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
 * OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
 * SUCH DAMAGE.
 * 
 * The licence and distribution terms for any publically available version or
 * derivative of this code cannot be changed.  i.e. this code cannot simply be
 * copied and put under another distribution licence
 * [including the GNU Public Licence.]
 */




PNG 许可证



 * This code is released under the libpng license.
 *
 * libpng versions 1.2.6, August 15, 2004, through 1.4.1, February 25, 2010, are
 * Copyright (c) 2004, 2006-2010 Glenn Randers-Pehrson, and are
 * distributed according to the same disclaimer and license as libpng-1.2.5
 * with the following individual added to the list of Contributing Authors:
 *
 *    Cosmin Truta
 *
 * libpng versions 1.0.7, July 1, 2000, through 1.2.5, October 3, 2002, are
 * Copyright (c) 2000-2002 Glenn Randers-Pehrson, and are
 * distributed according to the same disclaimer and license as libpng-1.0.6
 * with the following individuals added to the list of Contributing Authors:
 *
 *    Simon-Pierre Cadieux
 *    Eric S. Raymond
 *    Gilles Vollant
 *
 * and with the following additions to the disclaimer:
 *
 *    There is no warranty against interference with your enjoyment of the
 *    library or against infringement.  There is no warranty that our
 *    efforts or the library will fulfill any of your particular purposes
 *    or needs.  This library is provided with all faults, and the entire
 *    risk of satisfactory quality, performance, accuracy, and effort is with
 *    the user.
 *
 * libpng versions 0.97, January 1998, through 1.0.6, March 20, 2000, are
 * Copyright (c) 1998, 1999, 2000 Glenn Randers-Pehrson, and are
 * distributed according to the same disclaimer and license as libpng-0.96,
 * with the following individuals added to the list of Contributing Authors:
 *
 *    Tom Lane
 *    Glenn Randers-Pehrson
 *    Willem van Schaik
 *
 * libpng versions 0.89, June 1996, through 0.96, May 1997, are
 * Copyright (c) 1996, 1997 Andreas Dilger
 * Distributed according to the same disclaimer and license as libpng-0.88,
 * with the following individuals added to the list of Contributing Authors:
 *
 *    John Bowler
 *    Kevin Bracey
 *    Sam Bushell
 *    Magnus Holmgren
 *    Greg Roelofs
 *    Tom Tanner
 *
 * libpng versions 0.5, May 1995, through 0.88, January 1996, are
 * Copyright (c) 1995, 1996 Guy Eric Schalnat, Group 42, Inc.
 *
 * For the purposes of this copyright and license, "Contributing Authors"
 * is defined as the following set of individuals:
 *
 *    Andreas Dilger
 *    Dave Martindale
 *    Guy Eric Schalnat
 *    Paul Schmidt
 *    Tim Wegner
 *
 * The PNG Reference Library is supplied "AS IS".  The Contributing Authors
 * and Group 42, Inc. disclaim all warranties, expressed or implied,
 * including, without limitation, the warranties of merchantability and of
 * fitness for any purpose.  The Contributing Authors and Group 42, Inc.
 * assume no liability for direct, indirect, incidental, special, exemplary,
 * or consequential damages, which may result from the use of the PNG
 * Reference Library, even if advised of the possibility of such damage.
 *
 * Permission is hereby granted to use, copy, modify, and distribute this
 * source code, or portions hereof, for any purpose, without fee, subject
 * to the following restrictions:
 *
 * 1. The origin of this source code must not be misrepresented.
 *
 * 2. Altered versions must be plainly marked as such and
 * must not be misrepresented as being the original source.
 *
 * 3. This Copyright notice may not be removed or altered from
 *    any source or altered source distribution.
 *
 * The Contributing Authors and Group 42, Inc. specifically permit, without
 * fee, and encourage the use of this source code as a component to
 * supporting the PNG file format in commercial products.  If you use this
 * source code in a product, acknowledgment is not required but would be
 * appreciated.
 */




UnixLib 许可证



In January 2005, permission was obtained from all relevant contributors
by Peter Naulls to license all past and present contributions to UnixLib
(where possible) under the revised BSD license.  The license is included
in the next section and is applicable to all code in UnixLib that does not
have an explicit license in its source.

Prior to 4th January 2005 and after May 2001, UnixLib contained code licensed
under the GNU General Public License, and versions of UnixLib produced
between these dates are subject to the provisions of the GPL.  We realised
that this might cause potential problems with the wider use of UnixLib in
RISC OS, and along with the desire to clarify the overall licensing status of
UnixLib, GPL code was removed from UnixLib and the above permission from all
copyright holders allowed UnixLib contributions to be relicensed as per the
revised BSD license.  The GPL is therefore not included in this notice
as it is no longer relevant to UnixLib.


Practical notes on using UnixLib in your own programs:

This is a plain English version of guidelines for use of UnixLib in
your programs.  It does not override any of the licenses included
below, but is intended to state instances when it may be used in
free and non-free software.  Where there is contradiction or
ambiguity in this wording, please refer to the specifics of the licence
in question.  These recommendations are based upon our understading
of the GPL/LGPL and BSD licenses and are subject to change should
our understanding of the topics improve.

 - Because UnixLib contains code that is subject to the Lesser GNU
   Public License, the LGPL is the overriding consideration when
   linking UnixLib to programs (unless the program itself is GPL).

 - You are free to use sections of UnixLib in your own programs
   subject to the conditions of that code.  If the entirety of
   that code is under a BSD license, then you can generally use
   that code as you see fit, and there is no further obligation
   from you as long as the copyright notice remains.  If you
   use LGPL code in your program, then your program must also be
   distributed under the LGPL (or GPL).

 - If you use UnixLib in its intended original form - that is as a
   supporting library for ported programs to RISC OS - then your program
   is subject to the LGPL; or the GPL if the program is covered by that.
   Note that you must make the source and any modifications available to for
   both if requested.  This is of course equally true if you write an original
   GPL program using UnixLib.  In most cases, no additional action is
   required of you, especially since source is usually readibly available.

 - If you use UnixLib for a non-free program - whether that's commercial or
   otherwise, then you should carefully read section 6 of the LGPL.  This
   applies, because at the present time, there is no practical method of
   dynamic linking on RISC OS.  At such time that UnixLib is available as a
   shared library, then programs dynamically linking to it will no longer be
   subject to the LPGL as applied to UnixLib.

 - Section 6 means that in practice, you must supply, or offer to
   supply either source or object code for your program.
   This is mainly to allow rebuilding of the executable program
   with later or modified versions of UnixLib.  You must of course
   supply (or better, contribute to the GCCSDK project) any
   modifications you make to UnixLib upon request.


Recommended reading:

Frequently Asked Questions about the GNU GPL
http://www.fsf.org/licenses/gpl-faq.html (has some sections on LGPL)

About the justifications for using LGPL
http://www.fsf.org/licenses/why-not-lgpl.html



===========================================================================

 Copyright (c) 1995-2009 UnixLib Developers
 All rights reserved.
 
 Redistribution and use in source and binary forms, with or without
 modification, are permitted provided that the following conditions
 are met:
 1. Redistributions of source code must retain the above copyright
    notice, this list of conditions and the following disclaimer.
 2. Redistributions in binary form must reproduce the above copyright
    notice, this list of conditions and the following disclaimer in the
    documentation and/or other materials provided with the distribution.
 3. The name of the author may not be used to endorse or promote products
    derived from this software without specific prior written permission.
 
 THIS SOFTWARE IS PROVIDED BY THE AUTHOR ``AS IS'' AND ANY EXPRESS OR
 IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
 OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.
 IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY DIRECT, INDIRECT,
 INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
 NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
 DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
 THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
 (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
 THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

===========================================================================

Portions of UnixLib are copyright The Regents of the University of
California.

Portions of this library are copyright Sun Microsystems, Inc.  The 

Portions of this library are derived from the GNU C Library and fall under
the GNU Library General Public License.

Portions of this library are copyright Henry Spencer.

Portions of this library are copyright The Regents of the University of
California, Sun Microsystems, Inc., Scriptics Corporation, ActiveState
Corporation and other parties.

Portions of this library are copyright PostgreSQL Global Development Group.

The licenses for the above are duplicated below.


===========================================================================

 Copyright (c) The Regents of the University of California.
 All rights reserved.

 This code is derived from software contributed to Berkeley by
 Chris Torek.

 Redistribution and use in source and binary forms, with or without
 modification, are permitted provided that the following conditions
 are met:
 1. Redistributions of source code must retain the above copyright
    notice, this list of conditions and the following disclaimer.
 2. Redistributions in binary form must reproduce the above copyright
    notice, this list of conditions and the following disclaimer in the
    documentation and/or other materials provided with the distribution.
 3. All advertising materials mentioning features or use of this software
    must display the following acknowledgement:
        This product includes software developed by the University of
        California, Berkeley and its contributors.
 4. Neither the name of the University nor the names of its contributors
    may be used to endorse or promote products derived from this software
    without specific prior written permission.

 THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS ``AS IS'' AND
 ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
 IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
 ARE DISCLAIMED.  IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE
 FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
 DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
 OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
 HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
 LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
 OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
 SUCH DAMAGE.

===========================================================================

 Copyright (C) 1993 by Sun Microsystems, Inc. All rights reserved.

 Developed at SunPro, a Sun Microsystems, Inc. business.
 Permission to use, copy, modify, and distribute this
 software is freely granted, provided that this notice
 is preserved.

===========================================================================

                  GNU LIBRARY GENERAL PUBLIC LICENSE
                       Version 2, June 1991

 Copyright (C) 1991 Free Software Foundation, Inc.
 59 Temple Place - Suite 330, Boston, MA 02111-1307, USA
 Everyone is permitted to copy and distribute verbatim copies
 of this license document, but changing it is not allowed.

[This is the first released version of the library GPL.  It is
 numbered 2 because it goes with version 2 of the ordinary GPL.]

                            Preamble

  The licenses for most software are designed to take away your
freedom to share and change it.  By contrast, the GNU General Public
Licenses are intended to guarantee your freedom to share and change
free software--to make sure the software is free for all its users.

  This license, the Library General Public License, applies to some
specially designated Free Software Foundation software, and to any
other libraries whose authors decide to use it.  You can use it for
your libraries, too.

  When we speak of free software, we are referring to freedom, not
price.  Our General Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
this service if you wish), that you receive source code or can get it
if you want it, that you can change the software or use pieces of it
in new free programs; and that you know you can do these things.

  To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
These restrictions translate to certain responsibilities for you if
you distribute copies of the library, or if you modify it.

  For example, if you distribute copies of the library, whether gratis
or for a fee, you must give the recipients all the rights that we gave
you.  You must make sure that they, too, receive or can get the source
code.  If you link a program with the library, you must provide
complete object files to the recipients so that they can relink them
with the library, after making changes to the library and recompiling
it.  And you must show them these terms so they know their rights.

  Our method of protecting your rights has two steps: (1) copyright
the library, and (2) offer you this license which gives you legal
permission to copy, distribute and/or modify the library.

  Also, for each distributor's protection, we want to make certain
that everyone understands that there is no warranty for this free
library.  If the library is modified by someone else and passed on, we
want its recipients to know that what they have is not the original
version, so that any problems introduced by others will not reflect on
the original authors' reputations.

  Finally, any free program is threatened constantly by software
patents.  We wish to avoid the danger that companies distributing free
software will individually obtain patent licenses, thus in effect
transforming the program into proprietary software.  To prevent this,
we have made it clear that any patent must be licensed for everyone's
free use or not licensed at all.

  Most GNU software, including some libraries, is covered by the ordinary
GNU General Public License, which was designed for utility programs.  This
license, the GNU Library General Public License, applies to certain
designated libraries.  This license is quite different from the ordinary
one; be sure to read it in full, and don't assume that anything in it is
the same as in the ordinary license.

  The reason we have a separate public license for some libraries is that
they blur the distinction we usually make between modifying or adding to a
program and simply using it.  Linking a program with a library, without
changing the library, is in some sense simply using the library, and is
analogous to running a utility program or application program.  However, in
a textual and legal sense, the linked executable is a combined work, a
derivative of the original library, and the ordinary General Public License
treats it as such.

  Because of this blurred distinction, using the ordinary General
Public License for libraries did not effectively promote software
sharing, because most developers did not use the libraries.  We
concluded that weaker conditions might promote sharing better.

  However, unrestricted linking of non-free programs would deprive the
users of those programs of all benefit from the free status of the
libraries themselves.  This Library General Public License is intended to
permit developers of non-free programs to use free libraries, while
preserving your freedom as a user of such programs to change the free
libraries that are incorporated in them.  (We have not seen how to achieve
this as regards changes in header files, but we have achieved it as regards
changes in the actual functions of the Library.)  The hope is that this
will lead to faster development of free libraries.

  The precise terms and conditions for copying, distribution and
modification follow.  Pay close attention to the difference between a
"work based on the library" and a "work that uses the library".  The
former contains code derived from the library, while the latter only
works together with the library.

  Note that it is possible for a library to be covered by the ordinary
General Public License rather than by this special one.

                  GNU LIBRARY GENERAL PUBLIC LICENSE
   TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

  0. This License Agreement applies to any software library which
contains a notice placed by the copyright holder or other authorized
party saying it may be distributed under the terms of this Library
General Public License (also called "this License").  Each licensee is
addressed as "you".

  A "library" means a collection of software functions and/or data
prepared so as to be conveniently linked with application programs
(which use some of those functions and data) to form executables.

  The "Library", below, refers to any such software library or work
which has been distributed under these terms.  A "work based on the
Library" means either the Library or any derivative work under
copyright law: that is to say, a work containing the Library or a
portion of it, either verbatim or with modifications and/or translated
straightforwardly into another language.  (Hereinafter, translation is
included without limitation in the term "modification".)

  "Source code" for a work means the preferred form of the work for
making modifications to it.  For a library, complete source code means
all the source code for all modules it contains, plus any associated
interface definition files, plus the scripts used to control compilation
and installation of the library.

  Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope.  The act of
running a program using the Library is not restricted, and output from
such a program is covered only if its contents constitute a work based
on the Library (independent of the use of the Library in a tool for
writing it).  Whether that is true depends on what the Library does
and what the program that uses the Library does.
  
  1. You may copy and distribute verbatim copies of the Library's
complete source code as you receive it, in any medium, provided that
you conspicuously and appropriately publish on each copy an
appropriate copyright notice and disclaimer of warranty; keep intact
all the notices that refer to this License and to the absence of any
warranty; and distribute a copy of this License along with the
Library.

  You may charge a fee for the physical act of transferring a copy,
and you may at your option offer warranty protection in exchange for a
fee.

  2. You may modify your copy or copies of the Library or any portion
of it, thus forming a work based on the Library, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditions:

    a) The modified work must itself be a software library.

    b) You must cause the files modified to carry prominent notices
    stating that you changed the files and the date of any change.

    c) You must cause the whole of the work to be licensed at no
    charge to all third parties under the terms of this License.

    d) If a facility in the modified Library refers to a function or a
    table of data to be supplied by an application program that uses
    the facility, other than as an argument passed when the facility
    is invoked, then you must make a good faith effort to ensure that,
    in the event an application does not supply such function or
    table, the facility still operates, and performs whatever part of
    its purpose remains meaningful.

    (For example, a function in a library to compute square roots has
    a purpose that is entirely well-defined independent of the
    application.  Therefore, Subsection 2d requires that any
    application-supplied function or table used by this function must
    be optional: if the application does not supply it, the square
    root function must still compute square roots.)

These requirements apply to the modified work as a whole.  If
identifiable sections of that work are not derived from the Library,
and can be reasonably considered independent and separate works in
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works.  But when you
distribute the same sections as part of a whole which is a work based
on the Library, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the
entire whole, and thus to each and every part regardless of who wrote
it.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent is to
exercise the right to control the distribution of derivative or
collective works based on the Library.

In addition, mere aggregation of another work not based on the Library
with the Library (or with a work based on the Library) on a volume of
a storage or distribution medium does not bring the other work under
the scope of this License.

  3. You may opt to apply the terms of the ordinary GNU General Public
License instead of this License to a given copy of the Library.  To do
this, you must alter all the notices that refer to this License, so
that they refer to the ordinary GNU General Public License, version 2,
instead of to this License.  (If a newer version than version 2 of the
ordinary GNU General Public License has appeared, then you can specify
that version instead if you wish.)  Do not make any other change in
these notices.

  Once this change is made in a given copy, it is irreversible for
that copy, so the ordinary GNU General Public License applies to all
subsequent copies and derivative works made from that copy.

  This option is useful when you wish to copy part of the code of
the Library into a program that is not a library.

  4. You may copy and distribute the Library (or a portion or
derivative of it, under Section 2) in object code or executable form
under the terms of Sections 1 and 2 above provided that you accompany
it with the complete corresponding machine-readable source code, which
must be distributed under the terms of Sections 1 and 2 above on a
medium customarily used for software interchange.

  If distribution of object code is made by offering access to copy
from a designated place, then offering equivalent access to copy the
source code from the same place satisfies the requirement to
distribute the source code, even though third parties are not
compelled to copy the source along with the object code.

  5. A program that contains no derivative of any portion of the
Library, but is designed to work with the Library by being compiled or
linked with it, is called a "work that uses the Library".  Such a
work, in isolation, is not a derivative work of the Library, and
therefore falls outside the scope of this License.

  However, linking a "work that uses the Library" with the Library
creates an executable that is a derivative of the Library (because it
contains portions of the Library), rather than a "work that uses the
library".  The executable is therefore covered by this License.
Section 6 states terms for distribution of such executables.

  When a "work that uses the Library" uses material from a header file
that is part of the Library, the object code for the work may be a
derivative work of the Library even though the source code is not.
Whether this is true is especially significant if the work can be
linked without the Library, or if the work is itself a library.  The
threshold for this to be true is not precisely defined by law.

  If such an object file uses only numerical parameters, data
structure layouts and accessors, and small macros and small inline
functions (ten lines or less in length), then the use of the object
file is unrestricted, regardless of whether it is legally a derivative
work.  (Executables containing this object code plus portions of the
Library will still fall under Section 6.)

  Otherwise, if the work is a derivative of the Library, you may
distribute the object code for the work under the terms of Section 6.
Any executables containing that work also fall under Section 6,
whether or not they are linked directly with the Library itself.

  6. As an exception to the Sections above, you may also compile or
link a "work that uses the Library" with the Library to produce a
work containing portions of the Library, and distribute that work
under terms of your choice, provided that the terms permit
modification of the work for the customer's own use and reverse
engineering for debugging such modifications.

  You must give prominent notice with each copy of the work that the
Library is used in it and that the Library and its use are covered by
this License.  You must supply a copy of this License.  If the work
during execution displays copyright notices, you must include the
copyright notice for the Library among them, as well as a reference
directing the user to the copy of this License.  Also, you must do one
of these things:

    a) Accompany the work with the complete corresponding
    machine-readable source code for the Library including whatever
    changes were used in the work (which must be distributed under
    Sections 1 and 2 above); and, if the work is an executable linked
    with the Library, with the complete machine-readable "work that
    uses the Library", as object code and/or source code, so that the
    user can modify the Library and then relink to produce a modified
    executable containing the modified Library.  (It is understood
    that the user who changes the contents of definitions files in the
    Library will not necessarily be able to recompile the application
    to use the modified definitions.)

    b) Accompany the work with a written offer, valid for at
    least three years, to give the same user the materials
    specified in Subsection 6a, above, for a charge no more
    than the cost of performing this distribution.

    c) If distribution of the work is made by offering access to copy
    from a designated place, offer equivalent access to copy the above
    specified materials from the same place.

    d) Verify that the user has already received a copy of these
    materials or that you have already sent this user a copy.

  For an executable, the required form of the "work that uses the
Library" must include any data and utility programs needed for
reproducing the executable from it.  However, as a special exception,
the source code distributed need not include anything that is normally
distributed (in either source or binary form) with the major
components (compiler, kernel, and so on) of the operating system on
which the executable runs, unless that component itself accompanies
the executable.

  It may happen that this requirement contradicts the license
restrictions of other proprietary libraries that do not normally
accompany the operating system.  Such a contradiction means you cannot
use both them and the Library together in an executable that you
distribute.

  7. You may place library facilities that are a work based on the
Library side-by-side in a single library together with other library
facilities not covered by this License, and distribute such a combined
library, provided that the separate distribution of the work based on
the Library and of the other library facilities is otherwise
permitted, and provided that you do these two things:

    a) Accompany the combined library with a copy of the same work
    based on the Library, uncombined with any other library
    facilities.  This must be distributed under the terms of the
    Sections above.

    b) Give prominent notice with the combined library of the fact
    that part of it is a work based on the Library, and explaining
    where to find the accompanying uncombined form of the same work.

  8. You may not copy, modify, sublicense, link with, or distribute
the Library except as expressly provided under this License.  Any
attempt otherwise to copy, modify, sublicense, link with, or
distribute the Library is void, and will automatically terminate your
rights under this License.  However, parties who have received copies,
or rights, from you under this License will not have their licenses
terminated so long as such parties remain in full compliance.

  9. You are not required to accept this License, since you have not
signed it.  However, nothing else grants you permission to modify or
distribute the Library or its derivative works.  These actions are
prohibited by law if you do not accept this License.  Therefore, by
modifying or distributing the Library (or any work based on the
Library), you indicate your acceptance of this License to do so, and
all its terms and conditions for copying, distributing or modifying
the Library or works based on it.

  10. Each time you redistribute the Library (or any work based on the
Library), the recipient automatically receives a license from the
original licensor to copy, distribute, link with or modify the Library
subject to these terms and conditions.  You may not impose any further
restrictions on the recipients' exercise of the rights granted herein.
You are not responsible for enforcing compliance by third parties to
this License.

  11. If, as a consequence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License.  If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Library at all.  For example, if a patent
license would not permit royalty-free redistribution of the Library by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Library.

If any portion of this section is held invalid or unenforceable under any
particular circumstance, the balance of the section is intended to apply,
and the section as a whole is intended to apply in other circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system which is
implemented by public license practices.  Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or she is willing
to distribute software through any other system and a licensee cannot
impose that choice.

This section is intended to make thoroughly clear what is believed to
be a consequence of the rest of this License.

  12. If the distribution and/or use of the Library is restricted in
certain countries either by patents or by copyrighted interfaces, the
original copyright holder who places the Library under this License may add
an explicit geographical distribution limitation excluding those countries,
so that distribution is permitted only in or among countries not thus
excluded.  In such case, this License incorporates the limitation as if
written in the body of this License.

  13. The Free Software Foundation may publish revised and/or new
versions of the Library General Public License from time to time.
Such new versions will be similar in spirit to the present version,
but may differ in detail to address new problems or concerns.

Each version is given a distinguishing version number.  If the Library
specifies a version number of this License which applies to it and
"any later version", you have the option of following the terms and
conditions either of that version or of any later version published by
the Free Software Foundation.  If the Library does not specify a
license version number, you may choose any version ever published by
the Free Software Foundation.

  14. If you wish to incorporate parts of the Library into other free
programs whose distribution conditions are incompatible with these,
write to the author to ask for permission.  For software which is
copyrighted by the Free Software Foundation, write to the Free
Software Foundation; we sometimes make exceptions for this.  Our
decision will be guided by the two goals of preserving the free status
of all derivatives of our free software and of promoting the sharing
and reuse of software generally.

                            NO WARRANTY

  15. BECAUSE THE LIBRARY IS LICENSED FREE OF CHARGE, THERE IS NO
WARRANTY FOR THE LIBRARY, TO THE EXTENT PERMITTED BY APPLICABLE LAW.
EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR
OTHER PARTIES PROVIDE THE LIBRARY "AS IS" WITHOUT WARRANTY OF ANY
KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.  THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE
LIBRARY IS WITH YOU.  SHOULD THE LIBRARY PROVE DEFECTIVE, YOU ASSUME
THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

  16. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN
WRITING WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY
AND/OR REDISTRIBUTE THE LIBRARY AS PERMITTED ABOVE, BE LIABLE TO YOU
FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR
CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE THE
LIBRARY (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING
RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A
FAILURE OF THE LIBRARY TO OPERATE WITH ANY OTHER SOFTWARE), EVEN IF
SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES.

                     END OF TERMS AND CONDITIONS

     Appendix: How to Apply These Terms to Your New Libraries

  If you develop a new library, and you want it to be of the greatest
possible use to the public, we recommend making it free software that
everyone can redistribute and change.  You can do so by permitting
redistribution under these terms (or, alternatively, under the terms of the
ordinary General Public License).

  To apply these terms, attach the following notices to the library.  It is
safest to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at least the
"copyright" line and a pointer to where the full notice is found.

    
    Copyright (C)   

    This library is free software; you can redistribute it and/or
    modify it under the terms of the GNU Library General Public
    License as published by the Free Software Foundation; either
    version 2 of the License, or (at your option) any later version.

    This library is distributed in the hope that it will be useful,
    but WITHOUT ANY WARRANTY; without even the implied warranty of
    MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the GNU
    Library General Public License for more details.

    You should have received a copy of the GNU Library General Public
    License along with this library; if not, write to the Free
    Software Foundation, Inc., 59 Temple Place - Suite 330, Boston,
    MA 02111-1307, USA

Also add information on how to contact you by electronic and paper mail.

You should also get your employer (if you work as a programmer) or your
school, if any, to sign a "copyright disclaimer" for the library, if
necessary.  Here is a sample; alter the names:

  Yoyodyne, Inc., hereby disclaims all copyright interest in the
  library `Frob' (a library for tweaking knobs) written by James Random Hacker.

  , 1 April 1990
  Ty Coon, President of Vice

That's all there is to it!

===========================================================================

Copyright (c) 1998, 1999 Henry Spencer.  All rights reserved.

Development of this software was funded, in part, by Cray Research Inc.,
UUNET Communications Services Inc., Sun Microsystems Inc., and Scriptics
Corporation, none of whom are responsible for the results.  The author
thanks all of them. 

Redistribution and use in source and binary forms -- with or without
modification -- are permitted for any purpose, provided that
redistributions in source form retain this entire copyright notice and
indicate the origin and nature of any modifications.

I'd appreciate being given credit for this package in the documentation
of software which uses it, but that is not a requirement.

THIS SOFTWARE IS PROVIDED ``AS IS'' AND ANY EXPRESS OR IMPLIED WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.  IN NO EVENT SHALL
HENRY SPENCER BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

===========================================================================

This software is copyrighted by the Regents of the University of
California, Sun Microsystems, Inc., Scriptics Corporation, ActiveState
Corporation and other parties.  The following terms apply to all files
associated with the software unless explicitly disclaimed in
individual files.

The authors hereby grant permission to use, copy, modify, distribute,
and license this software and its documentation for any purpose, provided
that existing copyright notices are retained in all copies and that this
notice is included verbatim in any distributions. No written agreement,
license, or royalty fee is required for any of the authorized uses.
Modifications to this software may be copyrighted by their authors
and need not follow the licensing terms described here, provided that
the new terms are clearly indicated on the first page of each file where
they apply.

IN NO EVENT SHALL THE AUTHORS OR DISTRIBUTORS BE LIABLE TO ANY PARTY
FOR DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES
ARISING OUT OF THE USE OF THIS SOFTWARE, ITS DOCUMENTATION, OR ANY
DERIVATIVES THEREOF, EVEN IF THE AUTHORS HAVE BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

THE AUTHORS AND DISTRIBUTORS SPECIFICALLY DISCLAIM ANY WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT.  THIS SOFTWARE
IS PROVIDED ON AN "AS IS" BASIS, AND THE AUTHORS AND DISTRIBUTORS HAVE
NO OBLIGATION TO PROVIDE MAINTENANCE, SUPPORT, UPDATES, ENHANCEMENTS, OR
MODIFICATIONS.

GOVERNMENT USE: If you are acquiring this software on behalf of the
U.S. government, the Government shall have only "Restricted Rights"
in the software and related documentation as defined in the Federal 
Acquisition Regulations (FARs) in Clause 52.227.19 (c) (2).  If you
are acquiring the software on behalf of the Department of Defense, the
software shall be classified as "Commercial Computer Software" and the
Government shall have only "Restricted Rights" as defined in Clause
252.227-7013 (c) (1) of DFARs.  Notwithstanding the foregoing, the
authors grant the U.S. Government and others acting in its behalf
permission to use and distribute the software in accordance with the
terms specified in this license. 

===========================================================================

PostgreSQL Database Management System
(formerly known as Postgres, then as Postgres95)

Portions Copyright (c) 1996-2005, PostgreSQL Global Development Group

Portions Copyright (c) 1994, The Regents of the University of California

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose, without fee, and without a written agreement
is hereby granted, provided that the above copyright notice and this
paragraph and the following two paragraphs appear in all copies.

IN NO EVENT SHALL THE UNIVERSITY OF CALIFORNIA BE LIABLE TO ANY PARTY FOR
DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, INCLUDING
LOST PROFITS, ARISING OUT OF THE USE OF THIS SOFTWARE AND ITS
DOCUMENTATION, EVEN IF THE UNIVERSITY OF CALIFORNIA HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

THE UNIVERSITY OF CALIFORNIA SPECIFICALLY DISCLAIMS ANY WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE.  THE SOFTWARE PROVIDED HEREUNDER IS
ON AN "AS IS" BASIS, AND THE UNIVERSITY OF CALIFORNIA HAS NO OBLIGATIONS TO
PROVIDE MAINTENANCE, SUPPORT, UPDATES, ENHANCEMENTS, OR MODIFICATIONS.




Copyright 2003–2019 NetSurf 开发人员
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#
# NetSurf unit tests

TESTS := \
	nsurl \
	urldbtest \
	nsoption \
	bloom \
	hashtable \
	hashmap \
	urlescape \
	utils \
	messages \
	time \
	mimesniff \
	corestrings #llcache

# sources necessary to use nsurl functionality
NSURL_SOURCES := utils/nsurl/nsurl.c utils/nsurl/parse.c utils/idna.c \
	utils/punycode.c

# nsurl test sources
nsurl_SRCS := $(NSURL_SOURCES) utils/corestrings.c test/log.c test/nsurl.c

# url database test sources
urldbtest_SRCS := $(NSURL_SOURCES) \
	utils/bloom.c utils/nsoption.c utils/corestrings.c utils/time.c	\
	utils/hashtable.c utils/messages.c utils/utils.c \
	utils/http/primitives.c utils/http/generics.c \
	utils/http/strict-transport-security.c \
	content/urldb.c \
	test/log.c test/urldbtest.c

# low level cache test sources
llcache_SRCS := content/fetch.c content/fetchers/curl.c \
	content/fetchers/about.c content/fetchers/data.c \
	content/fetchers/resource.c content/llcache.c \
	content/urldb.c \
	image/image_cache.c \
	$(NSURL_SOURCES) utils/base64.c utils/corestrings.c utils/hashtable.c \
	utils/messages.c utils/url.c utils/useragent.c utils/utils.c \
	test/log.c test/llcache.c

# messages test sources
messages_SRCS := utils/messages.c utils/hashtable.c test/log.c test/messages.c

# nsoption test sources
nsoption_SRCS := utils/nsoption.c test/log.c test/nsoption.c

# Bloom filter test sources
bloom_SRCS := utils/bloom.c test/bloom.c

# hash table test sources
hashtable_SRCS := utils/hashtable.c test/log.c test/hashtable.c

# hashmap test sources
hashmap_SRCS := $(NSURL_SOURCES) utils/hashmap.c utils/corestrings.c test/log.c test/hashmap.c
hashmap_LD := -lmalloc_fig

# url escape test sources
urlescape_SRCS := utils/url.c test/log.c test/urlescape.c

# utility test sources
utils_SRCS := $(NSURL_SOURCES) utils/utils.c utils/messages.c \
	utils/hashtable.c utils/corestrings.c  \
	test/log.c test/utils.c

# time test sources
time_SRCS := utils/time.c test/log.c test/time.c

# mimesniff test sources
mimesniff_SRCS := $(NSURL_SOURCES) utils/hashtable.c utils/corestrings.c \
	utils/http/generics.c utils/http/content-type.c \
	utils/http/primitives.c utils/messages.c utils/http/parameter.c \
	content/mimesniff.c \
	test/log.c test/mimesniff.c

# corestrings test sources
corestrings_SRCS := $(NSURL_SOURCES) utils/corestrings.c \
	test/log.c test/corestrings.c
corestrings_LD := -lmalloc_fig


# Coverage builds need additional flags
COV_ROOT := build/$(HOST)-coverage
ifeq ($(MAKECMDGOALS),coverage)
  COV_CFLAGS ?= -fprofile-arcs -ftest-coverage -O0
  COV_CXXFLAGS ?= -fprofile-arcs -ftest-coverage -O0
  COV_LDFLAGS ?= -lgcov -fprofile-arcs
  TESTROOT := $(COV_ROOT)
  ifeq ($(NOASSERTCOVERAGE),yes)
    NOCOV_TESTSOURCES ?=
    COV_CPPFLAGS ?=
  else
    NOCOV_TESTSOURCES ?= test/assert.c
    COV_CPPFLAGS ?= -D__assert_fail=__ns_assert_fail
  endif
else
  COV_CFLAGS ?= -O0
  COV_CXXFLAGS ?= -O0
  COV_CPPFLAGS ?=
  TESTROOT := build/$(HOST)-test
  NOCOV_TESTSOURCES ?=
endif


# Extend flags with appropriate values from pkg-config for enabled features
#
# 1: pkg-config required modules for feature
# 2: Human-readable name for the feature
define pkg_cfg_detect_lib
  ifeq ($$(PKG_CONFIG),)
    $$(error pkg-config is required to auto-detect feature availability)
  endif

  PKG_CONFIG_$(1)_EXISTS := $$(shell $$(PKG_CONFIG) --exists $(1) && echo yes)

  ifeq ($$(PKG_CONFIG_$(1)_EXISTS),yes)
      LIB_CFLAGS += $$(shell $$(PKG_CONFIG) --cflags $(1))
      LIB_CXXFLAGS += $$(shell $$(PKG_CONFIG) --cflags $(1))
      LIB_LDFLAGS += $$(shell $$(PKG_CONFIG) --libs $(1))
      ifneq ($(MAKECMDGOALS),clean)
        $$(info PKG.CNFG: $(2) ($(1))	enabled)
      endif
  else
    ifneq ($(MAKECMDGOALS),clean)
      $$(info PKG.CNFG: $(2) ($(1))	disabled)
    endif
  endif
endef


$(eval $(call pkg_cfg_detect_lib,check,Check))

TEST_WARNFLAGS = -W -Wall -Wundef -Wpointer-arith -Wcast-align \
	-Wwrite-strings -Wmissing-declarations -Wuninitialized

ifneq ($(CC_MAJOR),2)
  TEST_WARNFLAGS += -Wno-unused-parameter
endif

BASE_TESTCFLAGS := -std=c99 -g \
	$(TEST_WARNFLAGS) \
	-D_DEFAULT_SOURCE \
	-D_POSIX_C_SOURCE=200809L \
	-D_XOPEN_SOURCE=600 \
	-Itest -Iinclude -Icontent/handlers -Ifrontends -I. -I.. \
	-Dnsgtk \
	-DNETSURF_BUILTIN_LOG_FILTER=\"level:WARNING\" \
	-DNETSURF_BUILTIN_VERBOSE_FILTER=\"level:DEBUG\" \
	-DTESTROOT=\"$(TESTROOT)\" \
	-DWITH_UTF8PROC \
	$(SAN_FLAGS) \
	$(shell pkg-config --cflags libcurl libparserutils libwapcaplet libdom libnsutils libutf8proc) \
	$(LIB_CFLAGS)
TESTCFLAGS := $(BASE_TESTCFLAGS) \
	$(COV_CFLAGS) \
	$(COV_CPPFLAGS)

TESTLDFLAGS := -L$(TESTROOT) \
	$(shell pkg-config --libs libcurl libparserutils libwapcaplet libdom libnsutils libutf8proc) -lz \
	$(SAN_FLAGS) \
	$(LIB_LDFLAGS)\
	$(COV_LDFLAGS)

# malloc faliure injection generator
$(TESTROOT)/libmalloc_fig.so:test/malloc_fig.c
	$(CC) -shared -fPIC -I. -std=c99 $(TEST_WARNFLAGS) $^ -ldl -o $@

# Source files for all tests being compiled
TESTSOURCES :=

GCOV ?= gcov

define gen_test_target
$$(TESTROOT)/$(1): $$(sort $$(addprefix $$(TESTROOT)/,$$(subst /,_,$$(patsubst %.c,%.o,$$(patsubst %.cpp,%.o,$$(patsubst %.m,%.o,$$(patsubst %.s,%.o,$$($(1)_SRCS) $$(NOCOV_TESTSOURCES))))))))
	$$(VQ)echo "LINKTEST: $$@"
	$$(Q)$$(CC) $$(TESTCFLAGS) $$^ -o $$@ $$($(1)_LD) $$(TESTLDFLAGS)

.PHONY:$(1)_test

$(1)_test:$$(TESTROOT)/$(1)
	$$(VQ)echo "RUN TEST: $(1)"
	$$(Q)LD_LIBRARY_PATH=$$(TESTROOT)/ $$(TESTROOT)/$(1)

TESTSOURCES += $$($(1)_SRCS)

endef

define compile_test_target_c
$$(TESTROOT)/$(2): $(1) $$(TESTROOT)/created
	$$(VQ)echo " COMPILE: $(1)"
	$$(Q)$$(RM) $$(TESTROOT)/$(2)
	$$(Q)$$(CC) $$(TESTCFLAGS) -o $$(TESTROOT)/$(2) -c $(1)

endef

define compile_test_nocov_target_c
$$(TESTROOT)/$(2): $(1) $$(TESTROOT)/created
	$$(VQ)echo " COMPILE: $(1) (No coverage)"
	$$(Q)$$(RM) $$(TESTROOT)/$(2)
	$$(Q)$$(CC) $$(BASE_TESTCFLAGS) -o $$(TESTROOT)/$(2) -c $(1)

endef

# Generate target for each test program and the list of objects it needs
$(eval $(foreach TST,$(TESTS), $(call gen_test_target,$(TST))))

# generate target rules for test objects
$(eval $(foreach SOURCE,$(sort $(filter %.c,$(TESTSOURCES))), \
	$(call compile_test_target_c,$(SOURCE),$(subst /,_,$(SOURCE:.c=.o)),$(subst /,_,$(SOURCE:.c=.d)))))
$(eval $(foreach SOURCE,$(sort $(filter %.c,$(NOCOV_TESTSOURCES))), \
	$(call compile_test_nocov_target_c,$(SOURCE),$(subst /,_,$(SOURCE:.c=.o)),$(subst /,_,$(SOURCE:.c=.d)))))


.PHONY:test coverage sanitize

test: $(TESTROOT)/created $(TESTROOT)/libmalloc_fig.so $(addsuffix _test,$(TESTS))

coverage: test
sanitize: test

$(TESTROOT)/created:
	$(VQ)echo "   MKDIR: $(TESTROOT)"
	$(Q)$(MKDIR) -p $(TESTROOT)
	$(Q)$(TOUCH) $@

.PHONY: test-clean

test-clean:
	$(VQ)echo "   CLEAN: $(TESTROOT)"
	$(VQ)echo "   CLEAN: $(COV_ROOT)"
	$(Q)$(RM) -r $(TESTROOT) $(COV_ROOT)
CLEANS += test-clean
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/*
 * Copyright 2017 Daniel Silverstone <dsilvers@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Hack for assertion coverage output
 */

/* Bring in the real __assert_fail */
#include <assert.h>

/* This is what everyone else calls */
extern void
__ns_assert_fail(const char *__assertion, const char *__file,
		 unsigned int __line, const char *__function)
	__THROW __attribute__ ((__noreturn__));

/* We use this to flush coverage data */
extern void __gcov_flush(void);

/* And here's our entry point */
void
__ns_assert_fail(const char *__assertion, const char *__file,
		 unsigned int __line, const char *__function)
{
	__gcov_flush();
	__assert_fail(__assertion, __file, __line, __function);
}
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/*
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 * Copyright 2013 Rob Kendrick <rjek@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Test bloom filter operations.
 *
 * Implementation taken from original test rig in bloom filter code
 */

#include <assert.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <check.h>

#include "utils/bloom.h"

#define BLOOM_SIZE 8192
#define FALSE_POSITIVE_RATE 15 /* acceptable false positive percentage rate */

static struct bloom_filter *dict_bloom;

/* Fixtures */


/**
 * create dictionary bloom
 *
 * bloom constructed from the first BLOOM_SIZE entries of the
 * dictionary
 */
static void dict_bloom_create(void)
{
	FILE *dictf;
	char buf[BUFSIZ];
	int i;

	dictf = fopen("/usr/share/dict/words", "r");
	ck_assert(dictf != NULL);

	dict_bloom = bloom_create(BLOOM_SIZE);
	ck_assert(dict_bloom != NULL);

	for (i = 0; i < BLOOM_SIZE; i++) {
		fscanf(dictf, "%s", buf);
		bloom_insert_str(dict_bloom, buf, strlen(buf));
	}

	fclose(dictf);
}

static void dict_bloom_teardown(void)
{
	bloom_destroy(dict_bloom);
}

/* Tests */

/**
 * Test blooom filter creation
 *
 * Create a bloom filter, add a single entry and test for presece and
 * absence of that entry (single entry cannot have false positives).
 *
 */
START_TEST(bloom_create_test)
{
	struct bloom_filter *b;
	b = bloom_create(BLOOM_SIZE);
	ck_assert(b != NULL);

	bloom_insert_str(b, "NetSurf", 7);
	ck_assert(bloom_search_str(b, "NetSurf", 7));
	ck_assert(!bloom_search_str(b, "NotSurf", 7));

	ck_assert(bloom_items(b) == 1);

	bloom_destroy(b);
}
END_TEST

/**
 * insert empty string test
 */
START_TEST(bloom_insert_empty_str_test)
{
	struct bloom_filter *b;
	b = bloom_create(BLOOM_SIZE);
	ck_assert(b != NULL);

	bloom_insert_str(b, NULL, 7);

	ck_assert(bloom_items(b) == 1);

	bloom_destroy(b);
}
END_TEST


/**
 * Basic API creation test case
 */
static TCase *bloom_api_case_create(void)
{
	TCase *tc;

	tc = tcase_create("Creation");

	tcase_add_test(tc, bloom_create_test);
	tcase_add_test(tc, bloom_insert_empty_str_test);

	return tc;
}


START_TEST(bloom_match_test)
{
	FILE *dictf;
	char buf[BUFSIZ];
	int i;

	dictf = fopen("/usr/share/dict/words", "r");
	ck_assert(dictf != NULL);

	for (i = 0; i < BLOOM_SIZE; i++) {
		fscanf(dictf, "%s", buf);
		ck_assert(bloom_search_str(dict_bloom, buf, strlen(buf)));
	}
	fclose(dictf);
}
END_TEST


/**
 * Matching entry test case
 */
static TCase *bloom_match_case_create(void)
{
	TCase *tc;

	tc = tcase_create("Match");

	tcase_add_checked_fixture(tc,
				  dict_bloom_create,
				  dict_bloom_teardown);

	tcase_add_test(tc, bloom_match_test);

	return tc;
}


START_TEST(bloom_falsepositive_test)
{
	FILE *dictf;
	char buf[BUFSIZ];
	int i;
	int false_positives = 0;

	dictf = fopen("/usr/share/dict/words", "r");
	ck_assert(dictf != NULL);

	/* skip elements known presnent */
	for (i = 0; i < BLOOM_SIZE; i++) {
		fscanf(dictf, "%s", buf);
	}

	/* false positives are possible we are checking for low rate */
	for (i = 0; i < BLOOM_SIZE; i++) {
		fscanf(dictf, "%s", buf);
		if (bloom_search_str(dict_bloom, buf, strlen(buf)) == true)
			false_positives++;
	}
	fclose(dictf);

	printf("false positive rate %d%%/%d%%\n",
	       (false_positives * 100)/BLOOM_SIZE,
		FALSE_POSITIVE_RATE);
	ck_assert(false_positives < ((BLOOM_SIZE * FALSE_POSITIVE_RATE) / 100));
}
END_TEST


/**
 * Not matching test case
 */
static TCase *bloom_rate_case_create(void)
{
	TCase *tc;

	tc = tcase_create("False positive rate");

	tcase_add_checked_fixture(tc,
				  dict_bloom_create,
				  dict_bloom_teardown);

	tcase_add_test(tc, bloom_falsepositive_test);

	return tc;
}


static Suite *bloom_suite(void)
{
	Suite *s;
	s = suite_create("Bloom filter");

	suite_add_tcase(s, bloom_api_case_create());
	suite_add_tcase(s, bloom_match_case_create());
	suite_add_tcase(s, bloom_rate_case_create());

	return s;
}

int main(int argc, char **argv)
{
	int number_failed;
	Suite *s;
	SRunner *sr;

	s = bloom_suite();

	sr = srunner_create(s);
	srunner_run_all(sr, CK_ENV);

	number_failed = srunner_ntests_failed(sr);
	srunner_free(sr);

	return (number_failed == 0) ? EXIT_SUCCESS : EXIT_FAILURE;
}
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/*
 * Copyright 2016 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Tests for corestrings.
 */

#include "utils/config.h"

#include <assert.h>
#include <stdbool.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <check.h>
#include <limits.h>

#include "utils/corestrings.h"

#include "test/malloc_fig.h"

/**
 * The number of corestrings.
 *
 * This is used to test all the out of memory paths in initialisation.
 */
#define CORESTRING_TEST_COUNT 483

START_TEST(corestrings_test)
{
	nserror ires;
	nserror res;

	malloc_limit(_i);

	ires = corestrings_init();
	res = corestrings_fini();

	malloc_limit(UINT_MAX);
	
	if (_i < CORESTRING_TEST_COUNT) {
		ck_assert_int_eq(ires, NSERROR_NOMEM);
	} else {
		ck_assert_int_eq(ires, NSERROR_OK);
	}
	ck_assert_int_eq(res, NSERROR_OK);
}
END_TEST


static TCase *corestrings_case_create(void)
{
	TCase *tc;
	tc = tcase_create("corestrings");

	tcase_add_loop_test(tc, corestrings_test, 0, CORESTRING_TEST_COUNT + 1);

	return tc;
}


/*
 * corestrings test suite creation
 */
static Suite *corestrings_suite_create(void)
{
	Suite *s;
	s = suite_create("Corestrings API");

	suite_add_tcase(s, corestrings_case_create());

	return s;
}

int main(int argc, char **argv)
{
	int number_failed;
	SRunner *sr;

	sr = srunner_create(corestrings_suite_create());

	srunner_run_all(sr, CK_ENV);

	number_failed = srunner_ntests_failed(sr);
	srunner_free(sr);

	return (number_failed == 0) ? EXIT_SUCCESS : EXIT_FAILURE;
}
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# this is test choices file

broken
badkey:
badkey:badvalue
sys_colour_ActiveBorder:nothex
http_proxy_host:

# 1024char line length test
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
font_mono:aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa



http_proxy:0
http_proxy_port:8080
http_proxy_auth:0
font_size:128
font_min_size:85
font_sans:Sans
font_serif:Serif
font_mono:Monospace
font_cursive:Serif
font_fantasy:Serif
accept_language:en
memory_cache_size:12582912
disc_cache_size:1073741824
disc_cache_age:28
block_advertisements:0
do_not_track:0
send_referer:1
foreground_images:1
background_images:1
animate_images:1
enable_javascript:1
script_timeout:10
expire_url:28
font_default:0
ca_path:/etc/ssl/certs
cookie_file:/home/vince/.netsurf/Cookies
cookie_jar:/home/vince/.netsurf/Cookies
homepage_url:about:welcome
search_url_bar:0
search_provider:0
url_suggestion:1
window_x:0
window_y:0
window_width:0
window_height:0
toolbar_status_size:6667
scale:100
incremental_reflow:1
min_reflow_period:25
core_select_menu:1
max_fetchers:24
max_fetchers_per_host:5
max_cached_fetch_handles:6
suppress_curl_debug:1
target_blank:1
button_2_tab:1
margin_top:10
margin_bottom:10
margin_left:10
margin_right:10
export_scale:70
suppress_images:0
remove_backgrounds:0
enable_loosening:1
enable_PDF_compression:1
enable_PDF_password:0
sys_colour_ActiveBorder:000000
sys_colour_ActiveCaption:000000
sys_colour_AppWorkspace:000000
sys_colour_Background:000000
sys_colour_ButtonFace:000000
sys_colour_ButtonHighlight:000000
sys_colour_ButtonShadow:000000
sys_colour_ButtonText:000000
sys_colour_CaptionText:000000
sys_colour_GrayText:000000
sys_colour_Highlight:000000
sys_colour_HighlightText:000000
sys_colour_InactiveBorder:000000
sys_colour_InactiveCaption:000000
sys_colour_InactiveCaptionText:000000
sys_colour_InfoBackground:000000
sys_colour_InfoText:000000
sys_colour_Menu:000000
sys_colour_MenuText:000000
sys_colour_Scrollbar:000000
sys_colour_ThreeDDarkShadow:000000
sys_colour_ThreeDFace:000000
sys_colour_ThreeDHighlight:000000
sys_colour_ThreeDLightShadow:000000
sys_colour_ThreeDShadow:000000
sys_colour_Window:000000
sys_colour_WindowFrame:000000
sys_colour_WindowText:000000
downloads_clear:0
request_overwrite:1
downloads_directory:/home/vince
url_file:/home/vince/.netsurf/URLs
show_single_tab:1
button_type:1
disable_popups:0
history_age:0
hover_urls:0
focus_new:0
new_blank:0
hotlist_path:/home/vince/.netsurf/Hotlist
source_tab:0
current_theme:0
position_tab:0
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http_proxy:0
http_proxy_host:
http_proxy_port:8080
http_proxy_auth:0
http_proxy_auth_user:
http_proxy_auth_pass:
http_proxy_noproxy:localhost
treeview_font_size:110
font_size:128
font_min_size:85
font_sans:Sans
font_serif:Serif
font_mono:Monospace
font_cursive:Serif
font_fantasy:Serif
accept_language:en
accept_charset:
memory_cache_size:12582912
disc_cache_path:
disc_cache_size:1073741824
disc_cache_age:28
block_advertisements:0
do_not_track:0
send_referer:1
foreground_images:1
background_images:1
animate_images:1
enable_javascript:1
script_timeout:10
expire_url:28
font_default:0
ca_bundle:
ca_path:/etc/ssl/certs
cookie_file:/home/vince/.netsurf/Cookies
cookie_jar:/home/vince/.netsurf/Cookies
homepage_url:about:welcome
search_url_bar:0
search_provider:0
url_suggestion:1
window_x:0
window_y:0
window_width:0
window_height:0
toolbar_status_size:6667
scale:100
incremental_reflow:1
min_reflow_period:25
core_select_menu:1
display_decoded_idn:0
max_fetchers:24
max_fetchers_per_host:5
max_cached_fetch_handles:6
max_retried_fetches:1
curl_fetch_timeout:30
suppress_curl_debug:1
target_blank:1
button_2_tab:1
margin_top:10
margin_bottom:10
margin_left:10
margin_right:10
export_scale:70
suppress_images:0
remove_backgrounds:0
enable_loosening:1
enable_PDF_compression:1
enable_PDF_password:0
sys_colour_ActiveBorder:d3d3d3
sys_colour_ActiveCaption:f1f1f1
sys_colour_AppWorkspace:f1f1f1
sys_colour_Background:6e6e6e
sys_colour_ButtonFace:f9f9f9
sys_colour_ButtonHighlight:ffffff
sys_colour_ButtonShadow:aeaeae
sys_colour_ButtonText:4c4c4c
sys_colour_CaptionText:4c4c4c
sys_colour_GrayText:505050
sys_colour_Highlight:0008c0
sys_colour_HighlightText:ffffff
sys_colour_InactiveBorder:f1f1f1
sys_colour_InactiveCaption:e6e6e6
sys_colour_InactiveCaptionText:a6a6a6
sys_colour_InfoBackground:efdf8f
sys_colour_InfoText:000000
sys_colour_Menu:f1f1f1
sys_colour_MenuText:4e4e4e
sys_colour_Scrollbar:cccccc
sys_colour_ThreeDDarkShadow:aeaeae
sys_colour_ThreeDFace:f9f9f9
sys_colour_ThreeDHighlight:ffffff
sys_colour_ThreeDLightShadow:ffffff
sys_colour_ThreeDShadow:d5d5d5
sys_colour_Window:f1f1f1
sys_colour_WindowFrame:4e4e4e
sys_colour_WindowText:000000
log_filter:level:WARNING
verbose_filter:level:DEBUG
downloads_clear:0
request_overwrite:1
downloads_directory:/home/vince
url_file:/home/vince/.netsurf/URLs
show_single_tab:1
button_type:1
disable_popups:0
history_age:0
hover_urls:0
focus_new:0
new_blank:0
hotlist_path:/home/vince/.netsurf/Hotlist
developer_view:0
position_tab:0
toolbar_items:
bar_show:
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http_proxy_host:bar
font_sans:Sans
font_serif:Serif
font_mono:Monospace
font_cursive:Serif
font_fantasy:Serif
accept_language:en
disc_cache_size:42
enable_javascript:1
ca_path:/etc/ssl/certs
cookie_file:/home/vince/.netsurf/Cookies
cookie_jar:/home/vince/.netsurf/Cookies
homepage_url:about:welcome
core_select_menu:1
sys_colour_ActiveBorder:0d00d0
downloads_directory:/home/vince
url_file:/home/vince/.netsurf/URLs
show_single_tab:1
button_type:1
hotlist_path:/home/vince/.netsurf/Hotlist
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font_sans:Sans
font_serif:Serif
font_mono:Monospace
font_cursive:Serif
font_fantasy:Serif
accept_language:en
enable_javascript:1
ca_path:/etc/ssl/certs
cookie_file:/home/vince/.netsurf/Cookies
cookie_jar:/home/vince/.netsurf/Cookies
homepage_url:about:welcome
core_select_menu:1
downloads_directory:/home/vince
url_file:/home/vince/.netsurf/URLs
show_single_tab:1
button_type:1
hotlist_path:/home/vince/.netsurf/Hotlist
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# This messages file is automatically generated from resources/FatMessages
# at build-time.  Please go and edit that instead of this.

NetSurf:NetSurf
NetSurfCopyright:© 2003-2016 The NetSurf Developers
Info:Info
Open:Open
Choices:Choices...
Quit:Quit
OpenURL:Open URL
Page:Page
Object:Object
Navigate:Navigate
View:Display
Utilities:Utilities
Export:Export
SaveURL:Save location
PDF:PDF
LinkText:Text
ObjInfo:Info
ObjSave:Save
ObjPrint:Print
ObjReload:Reload
Sprite:Sprite
ObjDraw:Draw
LinkSave:Save
LinkDload:Download target
LinkNew:New window
SelSave:Save
Home:Home page
Back:Back one page
Forward:Forward one page
UpLevel:Up one level
Stop:Stop loading this page
Images:Images
Toolbars:Toolbars
Render:Render
OptDefault:Save as default
ForeImg:Foreground images
BackImg:Background images
ToolButtons:Buttons
ToolAddress:Address bar
ToolThrob:Throbber
ToolStatus:Status bar
RenderAnims:Buffer animations
RenderAll:Buffer all rendering
Hotlist:Hotlist
History:History
Cookies:Cookies
Window:Window
HotlistAdd:Add to hotlist
ShowCookies:Show cookies...
DeleteCookies:Delete all cookies
WindowSave:Set as default position
WindowStagr:Stagger window position
WindowSize:Copy window position
WindowReset:Reset default position
HelpCredits:Credits
HelpLicence:Licence
Toolbar:Toolbar
EditToolbar:Edit toolbar
Selection:Selection
Edit:Edit
ResetUsage:Reset statistics
New:New
Expand:Expand
Collapse:Collapse
Tree:Tree
TreeExport:Export...
Folder:Directory
Link:Address
All:All
Folders:Directories
Links:Addresses
Domains:Domains
URLSuggest:Recent URLs
Languages:Language
ProxyType:Proxy type
ProxyNone:No proxy
ProxyNoAuth:Simple proxy
ProxyBasic:Basic authentication
ProxyNTLM:NTLM authentication
Fonts:Fonts
DefaultFonts:Font Families
Display:Display
ImgStyle0:Use OS
ImgStyle1:Direct to screen
ImgStyle2:Dithered
ImgStyle3:Error diffused
NewWindowNS:New window
NewTab:New tab
CloseTab:Close tab
CloseWindow:Close window
SaveAsNS:Save as
Source:Source...
TextNS:Text...
SaveCompNS:Complete...
PDFNS:PDF...
OpenFile:Open local file...
About:About
PrintNS:Print...
CutNS:Cut
CopyNS:Copy
PasteNS:Paste
SelectAllNS:Select all
ClearNS:Clear selection
Browser:Browser
HistGlobalNS:Show global history
HistLocalNS:Show local history
FindTextNS:Find text...
Redraw:Redraw page
ScaleNS:Scale
ScaleInc:Increase
ScaleDec:Decrease
ScaleNorm:Normal
HotlistShowNS:Show hotlist
SettingsEdit:Edit preferences
Settings:Settings
SnapshotWindow:Snapshot window
SettingsSave:Save settings
Link:Link
LinkNewTab:Open in new tab
LinkNewWin:Open in new window
CopyURL:Copy URL to clipboard
CopyClip:Copy to clipboard
SaveAs:Save as...
SaveComplete:Save complete...
Close:Close
ObjShow:Show object
Frame:Frame
FrameNewWin:Show in new window
FrameNewTab:Show in new tab
FrameOnly:Show only this frame
SelectFile:Select file...
ExternalApp:Open in external application
TreeAdded:Added: %s
TreeLast:Last visited: %s
TreeVisited:Visited: %s
TreeVisits:Visits: %i
TreeUnknown:Unknown
TreeValue:Value: %s
TreeComment:Comment: %s
TreeDomain:Domain: %s%s
TreePath:Path: %s%s
TreeExpires:Expires: %s
TreeLastUsed:Last used: %s
TreeSecure:Secure hosts only: %s
TreeVersion:Version: %s
TreePersistent:Persistent: %s
TreeHeaders: (from headers)
TreeVersion0:Netscape
TreeVersion1:RFC 2109
TreeVersion2:RFC 2965
TreeSession:Session end
TreeUnused:Unused
TreeImport:Imported URL
TreeNewLink:New address
TreeNewFolder:New directory
TreeLaunch:Visit URL
TreeDelete:Delete
TreeDefault:Set as default
TreeClear:Clear default
TreeviewLabelTitle:Title
TreeviewLabelURL:URL
TreeviewLabelLastVisit:Last visit
TreeviewLabelVisits:Visits
TreeviewLabelPeriod:Period
TreeviewLabelName:Name
TreeviewLabelContent:Content
TreeviewLabelDomain:Domain
TreeviewLabelPath:Path
TreeviewLabelExpires:Expires
TreeviewLabelLastUsed:Last used
TreeviewLabelRestrictions:Restrictions
TreeviewLabelVersion:Version
TreeviewLabelPersistent:Persistent
TreeviewLabelDomainFolder:Domain folder
TreeviewLabelSerial:Serial
TreeviewLabelType:Type
TreeviewLabelValidUntil:Valid until
TreeviewLabelValidFrom:Valid from
TreeviewLabelIssuer:Issuer
TreeviewLabelFolder:Folder
CookieManagerHTTPS:Secure hosts via https only
CookieManagerSecure:Secure hosts only
CookieManagerHTTP:HTTP connections only
HotlistDefaultFolderName:Unsorted entries
NewFolderName:New folder
NoTitle:<No title>
TreeHotlist:NetSurf hotlist
AboutDesc:NetSurf is a small and fast web browser.
NewLink:Create new address
NewFolder:Create new directory
EditTitle:Edit title
EditLink:Edit address
EditFolder:Rename directory
HotlistHomepage:NetSurf homepage
HotlistDocumentation:Documentation
HotlistContact:Contact the NetSurf developers
HotlistDownloads:Download the latest version
GlobalHistory:Global history
DomainAll:(All domains)
DateToday:Today
DateYesterday:Yesterday
Date2Days:Two days ago
Date3Days:Three days ago
Date4Days:Four days ago
Date5Days:Five days ago
Date6Days:Six days ago
Date1Week:A week ago
Date2Week:Two weeks ago
Date3Week:Three weeks ago
Sunday:Sunday
Monday:Monday
Tuesday:Tuesday
Wednesday:Wednesday
Thursday:Thursday
Friday:Friday
Saturday:Saturday
Download:%s of %s  •  %s/s  •  %s remaining
DownloadU:%s of unknown  •  %s/s  •  %s total
Downloaded:%s complete  •  average %s/s  •  %s total
Unwritten:Writing data to file failed.
Abort:Abort
gtkSizeInfo:%s of %s
gtkProgressBar:%.0f%% of %u files
gtkProgressBarPulse:Downloading %u files
gtkProgressBarPulseSingle:Downloading %u file
gtkProgress:Progress
gtkDetails:Details
gtkSpeed:Speed
gtkRemaining:Remaining
gtkError: Error 
gtkComplete: Complete 
gtkCanceled: Canceled 
gtkWorking: Working 
gtkQuit:Quit NetSurf?
gtkDownloadsRunning:There are still downloads running, if you quit now these will be canceled and the files deleted.
gtkStartDownload:Download file?
gtkOverwrite:A file named "%s" already exists.  Do you want to replace it?
gtkOverwriteTitle:File exists
gtkOverwriteInfo:The file already exists in "%s".  Replacing it will overwrite its contents.
gtkFailed:Download failed
gtkFileError:File error: %s
gtkInfo:%s from %s is %s in size
gtkSave:Save file as…
gtkSourceSave:Save source
gtkSourceTabError:Error handling source data 
gtkplainSave:Save plain text
gtkcompleteSave:Save webpage complete - select an empty directory
gtkSaveConfirm:File saved
gtkSaveCancelled:File not saved
gtkUnknownHost:an unknown host
gtkUnknownFile:
gtkUnknownSize:unknown
gtkFile:_File
gtkEdit:_Edit
gtkView:_View
gtkNavigate:_Navigate
gtkTools:_Tools
gtkHelp:_Help
gtkNewTab:New _Tab
gtkNewTabAccel:<ctrl>t
gtkNewWindow:_New Window
gtkNewWindowAccel:<ctrl>n
gtkOpenFile:_Open File
gtkOpenFileAccel:<ctrl>o
gtkCloseWindow:_Close Window
gtkCloseWindowAccel:<ctrl><shift>w
gtkSavePage:Save Page…
gtkSavePageAccel:<ctrl>s
gtkExport:Export
gtkPlainText:Plain Text…
gtkDrawFile:Drawfile…
gtkPostScript:PostScript…
gtkPDF:PDF…
gtkPrintPreview:Print Preview…
gtkPrintPreviewAccel:<ctrl><shift>p
gtkPrint:Print…
gtkPrintAccel:<ctrl>p
gtkQuitMenu:_Quit
gtkQuitMenuAccel:<ctrl>q
gtkCut:Cu_t
gtkCutAccel:<ctrl>x
gtkCopy:_Copy
gtkCopyAccel:<ctrl>c
gtkPaste:_Paste
gtkPasteAccel:<ctrl>v
gtkDelete:_Delete
gtkSelectAll:Select _All
gtkSelectAllAccel:<ctrl>a
gtkFind:_Find…
gtkFindAccel:<ctrl>f
gtkPreferences:P_references
gtkStop:_Stop
gtkStopAccel:Escape
gtkReload:_Reload
gtkReloadAccel:F5
gtkScaleView:_Scale View
gtkZoomPlus:Zoom _in
gtkZoomPlusAccel:<ctrl>plus
gtkZoomMinus:Zoom _out
gtkZoomMinusAccel:<ctrl>minus
gtkZoomNormal:_Normal size
gtkZoomNormalAccel:<ctrl>0
gtkFullScreen:_Fullscreen
gtkFullScreenAccel:F11
gtkPageSource:Page S_ource
gtkPageSourceAccel:<ctrl>U
gtkImages:_Images
gtkForegroundImages:_Foreground Images
gtkBackgroundImages:_Background Images
gtkToolbars:_Toolbars
gtkTabs:_Tabs
gtkMenuBar:_Menu Bar
gtkToolBar:_Button Bar
gtkStatusBar:_Status Bar
gtkDownloads:_Downloads...
gtkDownloadsAccel:<ctrl>j
gtkSaveWindowSize:S_ave Window Size
gtkDeveloper:De_veloper
gtkToggleDebugging:T_oggle debug rendering
gtkDebugBoxTree:Debug _box tree
gtkDebugDomTree:Debug _DOM tree
gtkBack:_Back
gtkBackAccel:<alt>Left
gtkForward:_Forward
gtkForwardAccel:<alt>Right
gtkHome:_Home
gtkHomeAccel:<alt>Down
gtkLocalHistory:_Local History…
gtkLocalHistoryAccel:<ctrl>h
gtkGlobalHistory:_Global History…
gtkGlobalHistoryAccel:<ctrl><shift>h
gtkAddBookMarks:_Add to Bookmarks…
gtkAddBookMarksAccel:<ctrl>d
gtkShowBookMarks:_Show Bookmarks…
gtkShowBookMarksAccel:F6
gtkShowCookies:Show _Cookies…
gtkShowCookiesAccel:F9
gtkOpenLocation:_Open Location…
gtkOpenLocationAccel:<ctrl>l
gtkNextTab:_Next tab
gtkNextTabAccel:<ctrl>Right
gtkPrevTab:_Previous tab
gtkPrevTabAccel:<ctrl>Left
gtkCloseTab:_Close tab
gtkCloseTabAccel:<ctrl>w
gtkContents:_Contents…
gtkGuide:User _guide…
gtkUserInformation:User _information…
gtkAbout:_About…
gtkCustomize:Customise…
gtkOpentab:Open Link in New _Tab
gtkOpenwin:Open Link in New _Window
gtkSavelink:Save Lin_k
gtkBookmarklink:Bookmark _Link
gtkCopylink:Copy link loc_ation
gtkToolBarTitle:Toolbar custom button store
gtkAddThemeTitle:Select folder containing theme images
gtkThemeFolderInstructions:To Install a theme, create a directory full of appropriately-named images as a subdirectory of gtk/res/themes/
gtkThemeFolderSub:Select a subdirectory of the themes folder
gtkThemeDup:Theme is already included
gtkThemeAdd:Theme added successfully
preferencesTitle:Netsurf Preferences
preferencesMainTabtitle:Main
preferencesStartup:<b>Startup</b>
preferencesStartupPage:Page:
preferencesStartupPageTooltip:The default startup page
preferencesStartupPageDefault:Use Default Page
preferencesStartupPageCurrent:Use Current Page
preferencesSearch:<b>Search</b>
preferencesSearchURLBar:Search from URL bar
preferencesSearchProvider:Provider:
preferencesSearchProviderTooltip:The default web search provider
preferencesDownloads:<b>Downloads</b>
preferencesDownloadsRemove:Remove download from list when complete
preferencesDownloadsConfirm:Confirm before overwriting files
preferencesDownloadsLocation:Location:
preferencesDownloadsLocationTooltip:The default location downloaded files are put
preferencesAppearanceTabtitle:Appearance
preferencesThemes:<b>Themes</b>
preferencesThemesAdd:Add Theme...
preferencesTabs:<b>Tabs</b>
preferencesTabsAlways:Always show tab bar
preferencesTabsSwitch:Switch to newly opened tabs immediately
preferencesTabsNewly:Newly opened tabs are blank
preferencesTabsPosition:Position:
preferencesTools:<b>Tools</b>
preferencesDeveloperView:Open developer views in a
preferencesDeveloperViewWindow:Window
preferencesDeveloperViewTab:Tab
preferencesDeveloperViewEditor:Editor
preferencesURLbar:<b>URLbar</b>
preferencesURLbarDisplay:Display recently visited URLs as you type
preferencesToolbar:<b>Toolbar</b>
preferencesToolbarButtons:Buttons:
preferencesThemeTypeDefault:Default
preferencesTabLocTop:Top
preferencesTabLocLeft:Left
preferencesTabLocBottom:Bottom
preferencesTabLocRight:Right
preferencesButtonTypeSmall:Small Icons
preferencesButtonTypeLarge:Large Icons
preferencesButtonTypeLargeText:Large Icons and Text
preferencesButtonTypeText:Text only
preferencesContentTabtitle:Content
preferencesControl:<b>Control</b>
preferencesControlPrevent:Prevent pop-up windows
preferencesControlHide:Hide Adverts
preferencesControlEnable:Enable JavaScript
preferencesControlDisable:Disable plug-ins
preferencesControlHigh:High quality image scaling
preferencesControlLoad:Load and display
preferencesAnimation:<b>Animation</b>
preferencesAnimationEnable:Enable
preferencesAnimationMinimum:Minimum time between frames:
preferencesAnimationMinimumTooltip:Do not update animations any more often than this.
preferencesFonts:<b>Fonts</b>
preferencesFontsDefault:Default
preferencesFontsSize:Size
preferencesFontsSizeTooltip:The base-line font size to use.
preferencesFontsPreview:_Preview
preferencesLanguage:<b>Language</b>
preferencesLanguagePreferred:Preferred language:
preferencesLanguagePreferredTooltip:The preferred language for web pages
preferencesImageLoadBoth:foreground and background images
preferencesImageLoadFore:foreground images
preferencesImageLoadBack:background images
preferencesImageLoadNone:no images
preferencesFonttypeSans:Sans-serif
preferencesFonttypeSerif:Serif
preferencesFonttypeMonospace:Monospace
preferencesFonttypeCursive:Cursive
preferencesFonttypeFantasy:Fantasy
preferencesPrivacyTabtitle:Privacy
preferencesGeneral:<b>General</b>
preferencesGeneralReferral:Enable referral submission
preferencesGeneralDNT:Enable sending "Do Not Track" request
preferencesHistory:<b>History</b>
preferencesHistoryShow:Local history shows URL in tooltip
preferencesHistoryRemember:Remember browsing history for up to
preferencesHistoryDays:days
preferencesCache:<b>Cache</b>
preferencesCacheMemory:Memory cache size
preferencesCacheDisc:Disc cache size
preferencesCacheExpire:Expire cache entries after
preferencesCacheMaintenance:Maintenance
preferencesCacheDays:days
preferencesNetworkTabtitle:Network
preferencesProxy:<b>HTTP Proxy</b>
preferencesProxyType:Proxy type
preferencesProxyHost:Host
preferencesProxyUsername:Username
preferencesProxyPassword:Password
preferencesProxyNoproxy:No Proxy For
preferencesProxyTypeTooltip:The type of HTTP proxy server.
preferencesProxyHostTooltip:Host name of your proxy server.
preferencesProxyPortTooltip:Port number to connect to on proxy server.
preferencesProxyUsernameTooltip:Username to access the proxy.
preferencesProxyNoproxyTooltip:Comma separated list of host names that should not be proxied.
preferencesFetching:<b>Fetching</b>
preferencesFetchingMax:Maximum fetchers
preferencesFetchingPerhost:Fetches per host
preferencesFetchingCached:Cached connections
preferencesFetchingMaxTooltip:Maximum number of concurrent items to fetch at once.
preferencesFetchingPerhostTooltip:Maximum number of item fetches per web server.
preferencesFetchingCachedTooltip:Number of connections to keep in case they are needed again.
preferencesProxyTypeDirect:Direct connection
preferencesProxyTypeManual:Manual with no authentication
preferencesProxyTypeBasic:Manual with basic authentication
preferencesProxyTypeNLTM:Manual with - authentication
preferencesProxyTypeSystem:System settings
preferencesPDFTabtitle:PDF
preferencesAppearance:<b>Appearance</b>
preferencesAppearanceImages:No images in output
preferencesAppearanceBackground:No background images in output
preferencesAppearanceScalefit:Scale output to fit page
preferencesAppearanceScale:Scale output
preferencesMargins:<b>Margins</b>
preferencesMarginsMeasurements:measurements in mm
preferencesGeneration:<b>Generation</b>
preferencesGenerationCompressed:Output is compressed
preferencesGenerationPassword:Output has a password
PrintSheetFilled:sheet is filled
PrintSheetsFilled:sheets are filled
Printer:Printer
Copies:Copies
Printing:Printing page
NotFound:Not found
Next:Next
Prev:Previous
ShowAll:Show All
CaseSens:Case Sensitive
Host:Host
Realm:Realm
Username:Username
Password:Password
Login:Login
Cancel:Cancel
SSLCerts:SSL certificates
SSLError:NetSurf failed to verify the authenticity of an SSL certificate. Please verify the details presented below.
SSL_Certificate_Subject:Subject: %s
SSL_Certificate_Issuer:Issuer: %s
SSL_Certificate_Version:Version: %ld
SSL_Certificate_ValidFrom:Valid from: %s
SSL_Certificate_ValidTo:Valid until: %s
SSL_Certificate_Type:Type: %i
SSL_Certificate_Serial:Serial: %ld
SSL_Certificate_Accept:Accept
SSL_Certificate_Reject:Reject
Form_Submit:Submit
Form_Reset:Reset
Form_None:
Form_Many:(Many)
Form_Drop:Click to select file
FormSelect:Click to choose a form item
FormCheckbox:Click to check this option
FormRadio:Click to choose this option
FormSubmit:Send form to %s
FormBadSubmit:Warning: form can not be submitted
FormButton:Warning: button can not be activated
FormTextarea:Click to edit the text
FormTextbox:Click to edit this field
FormReset:Reset form (not implemented)
FormFile:Drop a file here to upload it
SelectMenu:Select
DrawTitle:%s (Draw image %lux%lu pixels)
GIFTitle:%s (GIF image %lux%lu pixels)
BMPTitle:%s (BMP image %lux%lu pixels)
ICOTitle:%s (ICO image %lux%lu pixels)
JPEGTitle:%s (JPEG image %lux%lu pixels)
PNGTitle:%s (PNG image %lux%lu pixels)
JNGTitle:%s (JNG image %lux%lu pixels)
MNGTitle:%s (MNG image %lux%lu pixels)
WebPTitle:%s (WebP image %lux%lu pixels)
SpriteTitle:%s (Sprite image %lux%lu pixels)
ArtWorksTitle:%s (ArtWorks image %lux%lu pixels)
Encoding0:from HTTP headers
Encoding1:detected
Encoding2:from <meta>
EncodingUnk:Unknown
FileIndex:Index of %s
FileParent:^ Up to parent directory
FileDirectory:Directory
FileName:Name
FileSize:Size
FileDate:Date
FileTime:Time
FileType:Type
Selecting:Selecting
FrameDrag:Resizing frames
Not2xx:Server returned an error
InvalidURL:The address <em>%s</em> could not be understood.
ErrorPage:<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01//EN" "http://www.w3.org/TR/html4/strict.dtd"><html><head><meta http-equiv="Content-Type" content="text/html; charset=UTF-8"><title>Page error</title></head><body><h1>Sorry, NetSurf was unable to display this page</h1><p><strong>%s</strong></p></body></html>
PathToURL:An error occurred converting the file path to an URL:
SaveError:The file could not be saved due to an error:
LoadError:The file could not be loaded due to an error:
MenuError:An error occurred when opening the menu:
DragError:An error occurred when dragging the icon:
TbarError:An error occurred when constructing the toolbar:
WimpError:An unexpected Window Manager error occurred:
DownloadWarn:This download may not complete:
MiscError:An unexpected error occurred:
FileError:File does not exist:
PrintError:An error occurred when printing:
NoMemory:NetSurf is running out of memory. Please free some memory and try again.
NoDiscSpace:Not enough space available on disc.
HotlistSaveError:The hotlist was unable to be correctly saved.
TreeLoadError:The tree was unable to be correctly loaded.
NoDirError:%s is not a directory
NoNameError:Please enter a name
NoURLError:Please enter a URL
URIError:NetSurf was unable to parse this URI file due to a syntax error.
EmptyError:file is empty.
SearchError:Invalid Search.
PrintErrorRO2:It appears that the printer is busy.
EncNotRec:Encoding type not recognised.
FileOpenError:could not open file '%s'
DirectoryError:directory '%s' already exists
AbortDownload:Are you sure you wish to abort this download?
QuitDownload:One or more downloads are still in progress. Are you sure you wish to quit?
OverwriteFile:A file with that name already exists and would be lost.
RemoveHotlist:Are you sure you wish to remove this address from the hotlist?
Progress:%s of %s
ProgressU:%s
RecPercent:Received %s (%u%%)
Received:Received %s
Redirecting:Redirecting...
Loading:Loading
Fetching:Fetching data
Processing:Processing
Formatting:Formatting
Done:Done
Stopped:Stopped
BadRedirect:Bad redirect URL
FetchFailed:Unable to fetch document
NotCSS:Warning: stylesheet is not CSS
NotFavIco:Favicon not supported
BadObject:Warning: bad object type
ObjError:Error loading object: %s
ParsingFail:Parsing the document failed.
CSSGeneric:Error processing CSS
CSSBase:Base stylesheet failed to load
BadGIF:Reading GIF failed.
BadBMP:Reading BMP failed.
BadICO:Reading ICO failed.
PNGError:Error converting PNG.
MNGError:Error converting MNG/PNG/JNG: %i
BadSprite:Invalid or corrupt Sprite data.
HTTP0:OK
HTTP200:OK
HTTP201:Created
HTTP202:Accepted
HTTP203:Non-authoritative information
HTTP204:No content
HTTP205:Reset content
HTTP206:Partial content
HTTP300:Multiple choices
HTTP301:Moved permanently
HTTP302:Found
HTTP303:See other
HTTP304:Not modified
HTTP305:Use proxy
HTTP307:Temporary redirect
HTTP400:Bad request
HTTP401:Unauthorized
HTTP402:Payment required
HTTP403:Forbidden
HTTP404:Not found
HTTP405:Method not allowed
HTTP406:Not acceptable
HTTP407:Proxy authentication required
HTTP408:Request timeout
HTTP409:Conflict
HTTP410:Gone
HTTP411:Length required
HTTP412:Precondition failed
HTTP413:Request entity too large
HTTP414:Request-URI too long
HTTP415:Unsupported media type
HTTP416:Requested range not satisfiable
HTTP417:Expectation failed
HTTP500:Internal server error
HTTP501:Not implemented
HTTP502:Bad gateway
HTTP503:Service unavailable
HTTP504:Gateway timeout
HTTP505:HTTP version not supported
ScrollUp:Click the arrow to scroll up
ScrollPUp:Click to scroll up one page
ScrollV:Drag the bar to scroll vertically
ScrollPDown:Click to scroll down one page
ScrollDown:Click the arrow to scroll down
ScrollLeft:Click the arrow to scroll left
ScrollPLeft:Click to scroll left one page
ScrollH:Drag the bar to scroll horizontally
ScrollPRight:Click to scroll right one page
ScrollRight:Click the arrow to scroll right
ScrollBoth:Move your mouse while keeping the button pressed to scroll the content
SelectClick:Click on entry to select it
SelectMClick:Click on entry to select it, multiple options can be selected
SelectClose:Click to close the select menu
SaveSource:Source
SaveDraw:Webpage
SaveText:Webpage
SaveObject:Object
SaveLink:Link
SaveSelection:Selection
ThemeInstActive:A theme is currently being downloaded or installed. Please wait for it to finish or cancel it before installing more themes.
ThemeInstDown:Please wait for the theme to download.
ThemeInvalid:The downloaded theme is invalid or requires a newer version of NetSurf.
ThemeInstall:Would you like to install the theme '%s' by %s?
ThemeInstallErr:An error occurred whilst trying to install the downloaded theme.
ThemeApplyErr:An error occurred whilst trying to apply the downloaded theme.
Bytes: B
kBytes: kB
MBytes: MB
GBytes: GB
Yes:Yes
No:No
Replace:Replace file
DontReplace:Don't replace
Remove:Remove address
DontRemove:Don't remove
obj:object
objs:objects
styl:stylesheet
styls:stylesheets
OK:OK
con_cache:Cache
con_connect:Connection
con_content:Content
con_fonts:Fonts
con_home:Home page
con_image:Images
con_inter:Interface
con_lang:Language
con_memory:Memory
con_secure:Security
con_theme:Themes
con_general:General
con_rendering:Rendering
con_advanced:Advanced
Preferences:Preferences
Use:Use
HomePageURL:URL
HomePageDefault:Use default page
HomePageCurrent:Use current page
HomePageBlank:Use blank page
ContentBlocking:Content blocking
BlockAds:Hide advertisements
ContentLanguage:Content language
HistoryAge:Keep history for
Days:days
Scripting:Scripting
EnableJS:Enable JavaScript
Miscellaneous:Miscellaneous
SendReferer:Send site referral information
FastScrolling:Fast scrolling
Screen:Screen
ScreenOwn:Own screen
Theme:Theme
MousePointers:Mouse pointers
TrueColour:True colour
OSPointers:Use OS mouse pointers when possible
NeedRestart:These options will not take effect until the next time NetSurf is started
Proxy:HTTP proxy
Fetching:Fetching
FetchesMax:Maximum fetches
FetchesHost:Fetches per host
FetchesCached:Cached connections
CacheNative:Cache native versions
ScaleQuality:Higher quality scaling
Animations:Animations
AnimSpeedLimit:Limit speed to
AnimSpeedFrames:seconds between frames
AnimDisable:Disable animations
None:None
Scaled:Scaled
Resolution:Resolution
ResolutionY:Vertical resolution
ResolutionX:Horizontal resolution
DPI:DPI
FontFamilies:Font families
FontSans:Sans-serif
FontSerif:Serif
FontMono:Monospaced
FontCursive:Cursive
FontFantasy:Fantasy
Default:Default
FontSize:Font size
Minimum:Minimum
Pt:pt
CacheMemory:Memory cache
CacheDisc:Disc cache
Size:Size
Duration:Duration
TabbedBrowsing:Tabbed browsing
TabActive:Open new tabs in background
TabMiddle:Middle mouse button opens tabs
TabLast:Open new tabs after all existing tabs
Downloads:Downloads
ConfirmOverwrite:Request confirmation when overwriting
DownloadDir:Initial download location
DownloadNotify:Notify on completion
SearchWeb:Web search
SearchURL:Search from URL bar
SearchProvider:Search provider
Clipboard:Clipboard
ClipboardUTF8:Write text as UTF-8
ContextMenu:Context menu
Enable:Enable
Sticky:Sticky
Behaviour:Behaviour
OptionNoWindow:Do not open window on startup
OptionNoQuit:Do not quit when last window closed
Margins:Margins
Top:Top
Left:Left
Right:Right
Bottom:Bottom
MM:mm
Scaling:Scaling
Scale:Scale
Appearance:Appearance
SuppressImages:Suppress images
RemoveBackground:Remove background
FitPage:Fit page
CompressPDF:Compress PDF
SetPassword:Set password
TreeHistory:NetSurf history
SaveSelect:Save
ExportAs:Export as
AnimImg:Animations
DitherImg:Dither images
FilterImg:Smooth images
RenderText:Blend text to background
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Version:	102
0	.theguardian.com	1	/	1	0	0	1476054669	1468278669	0	GU_mvt_id	439080	0	unused	unused	
0	.reddit.com	1	/	1	0	1	2147483647	1468278656	0	__cfduid	d2c9a13e6ed171f4318aabcf558fcc6661468278590	0	unused	unused	
0	www.reddit.com	0	/	1	1	0	2147483647	1468278656	0	loid	lLGqu0nblR8T852T20	0	https	https://www.reddit.com/	
0	www.reddit.com	0	/	1	1	0	2147483647	1468278656	0	loidcreated	2016-07-11T23%3A09%3A50.925Z	0	https	https://www.reddit.com/	
0	.giffgaff.com	1	/	1	0	0	2147483647	1440407964	0	visid_incap_456843	MSQtdY7lSvK9UJiZDP3daK0S2lUAAAAAQUIPAAAAAAAudOMnRSt1V9mQN5dPPA+R	0	unused	unused	
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0	.google.com	1	/	1	0	1	2147483647	1470493285	0	HSID	A1rFmKHX-G1exnHNv	0	unused	unused	
0	.google.com	1	/	1	1	1	2147483647	1470493285	0	SSID	A4wVZcYgXrCrwWns8	0	unused	unused	
0	.google.com	1	/	1	0	0	2147483647	1470493285	0	APISID	IeJTJt20VmceF7bS/AACvc5cSFPpX8FJMj	0	unused	unused	
0	.google.com	1	/	1	1	0	2147483647	1470493285	0	SAPISID	baCIIjpj-o3XQCkH/A-WEZgPvnNnguijDQ	0	unused	unused	
0	accounts.google.com	0	/	1	1	1	2147483647	0	0	GAPS	1:-F43DfTc9MQPBnPFtQw7SBXNDYxGRw:-byarQeQN13vrH8I	0	https	https://accounts.google.com/ServiceLogin?service=mail&passive=true&rm=false&continue=https://mail.google.com/mail/&ss=1&scc=1&ltmpl=default&ltmplcache=2&emr=1&osid=1	
0	accounts.google.com	0	/	1	1	1	2147483647	0	0	LSID	mail|o.mail.google.com|s.GB|ss:DQAAAMwAAADuReoJNLFTfcVkka4Mpznq77VRSAgK_50UNJQeyKZS6zdAktvmMi42CsHIKCA_qkMe373-3PwvTioyn8OGHoKi8a2tas-mS1US4KPOXsp6GrewaR6bwkvkAudNj5H97wu9p9uek5EMljgPSIcFHyTRDwGghHc918-Z5-QVQMYswD9fA8DObnL4iFPrYJyYsz2MJcYKOMTdgBc9cutZ-zgRVJLVV1IJiluuTeQb5pjfpX4ROfo8kf4M_boTxfuwO19fn_zp5jT9qdPr4jDBM9lM	0	https	https://accounts.google.com/ServiceLogin?service=mail&passive=true&rm=false&continue=https://mail.google.com/mail/&ss=1&scc=1&ltmpl=default&ltmplcache=2&emr=1&osid=1	
0	accounts.google.com	0	/	1	1	1	2147483647	0	0	ACCOUNT_CHOOSER	AFx_qI5IqJoq6XeRvabQu34G7bErRw0LzimzBZXUqP_9H8Zh2kqTpBc-jooLHKNNCggYdxTq_ENRPogKK0V35Ap5s9N-88xwKmZLX7xXnZ25EBl-8FHjjvfMxKIj2-_xnpyKtWa5fWac	0	https	https://accounts.google.com/ServiceLogin?service=mail&passive=true&rm=false&continue=https://mail.google.com/mail/&ss=1&scc=1&ltmpl=default&ltmplcache=2&emr=1&osid=1	
0	mail.google.com	0	/	1	1	1	2147483647	1435272960	0	OSID	DQAAANsAAABjm3QWm7iyror5Q-r_twvLnU2MeBpDTpzoY-d-4pEomtilsx1VjIp_SphmVJcv084Ilg4o1COlySeuNAVSkeYn6qPyK93aIKN7MOmQxKvYQXIAlPiBAXD7bVX2HoAQpDXKc1BQZUfL2wLIjCwns0NQVGawofTWf8gve_FAwp6hXF9hXHrZRTU9lgt3N0yBpjElda_UiyNkhUIZP27zSS1LpXh7GaYcUgM69IUrczTnfkfIX_XunEaXBT59fmc49pbFEYlMMURG3ydiPjIhGdN9eHO27V9JhxqhuYUryTM8kg	0	https	https://mail.google.com/accounts/SetOSID?continue=https%3A%2F%2Faccounts.google.co.uk%2Faccounts%2FSetSID%3Fssdc%3D1%26sidt%3DALWU2ctR9Uxp0qhL0HVYNURm01UOebegtyVV3GH%252BiVgIY9WIfqGs5NmqjVyX2IzkD0jDdGMV%252BgDLYwi9XrR%252FWsOIdwC4OO803V%252FimpsuKeLB7lk3%252FV10vr4C6wTc20A0I3ep6BLOe%252FQZgYJjfrcjzRiV2zT6fOiYXka1QrtyPIugR3R%252FaSWI%252Fau79w9hvBc%252FqqATVRi7F%252FDHv%252Be3cHMLPNOYoKwwUSOA9ORjKsyc5bCpnWM6X%252BrjsfzEEqlV5iui3EPKbBvTvCnfdF7UJjMg4EfWyMhVZaeytZdvGqJ2DfvPNmm2toULDQd4rcAAkfRZJQ95ySI4fq1ifZkfA0dhr7xnBQ0cl3%252BYTdl0yp%252BXjztO8YivQb%252Feip7gihmjfE9yRXoEboirDW8lIscN6cDDsuxzD07npdjHjRUX2wYrG4V3MLI4luHO52mwY%252BHZMN3O681HumCIBYvX%26continue%3Dhttps%253A%252F%252Fmail.google.com%252Fmail%252F%253Fauth%253DDQAAAL8AAABzUu3D7vQTObQbtiQU-X_6NnwgrsDnQe_7yXrUrFrniwP5j04Q9jVgc203CAd7rwHnO0tvXTI8MSlRISJz3tGutyOc_uw5khR4FHviJuyTEuxKJZPUmQXnIWxZf_CQoJXGGaxn1kT0scUyrxiBjTfXllUWBVa5iuEzL2lgbAINKmSlLmyg3BaTFb-l0nmDdqGznAJMDgspYtD8iBTcPnOWpGkHXUVtkE0C6KK_3z1eULl0wEne4aU0LNJhlhUa8Xk&osidt=ALWU2cvhIheonCPoG5pecDWKf0i1a-AsQKBMvxay9B54taUbBKAxr9vzwWXg2UJDvM3oYcjYFVDxpERiv9sed5ZQXUKh9UPV5epNA25PUuVZwNDOkePm6agrIhUGR9wVz4x7I6-uU0uF4VHDwS1KDpWZvQY6tMw5vti1qF2bVdLMO_UTLcEW9mdV7Oze8OZXWxFsppfVGSxHN8N1rH8xRMCj3A5QjC-OU5h-pS3N4-AI4A5LwrMj_zvtwS0BW5otNhVmt503yBBXKIIkF5i4gGXiQGVVhCFlBeosv7KbWx97PEPTzeqf59R0ZgY9p1cd_jQWi0gYUmTn	
0	mail.google.com	0	/mail	1	1	1	2147483647	1435272960	0	GX	DQAAAMoAAADuReoJNLFTfcVkka4MpznqQGgtWpCWbF9qPINtXVzsE62rPcFtkl_t5MhqS9Ab1zrEmWlZefvaR2bknrPqFsBfVZAtMoThXQxvoQQ7K2A1XTWfEeX09w0dJvN0A8SXsjAEebTY93dZkJr5fMomABLkbizqoRqSkv6sh4x7Ysat6VGX6m6eTg81aiCjuBHzLwlAKx63On5joEI1qYhXvKF1JMc3oEzaETTv9mw-vXHt_J-YYlPQi_nG4jQKoDFJ-XCx1fjVVGlqBsPj5Pf1-SGT	0	https	https://mail.google.com/mail/?auth=DQAAAL8AAABzUu3D7vQTObQbtiQU-X_6NnwgrsDnQe_7yXrUrFrniwP5j04Q9jVgc203CAd7rwHnO0tvXTI8MSlRISJz3tGutyOc_uw5khR4FHviJuyTEuxKJZPUmQXnIWxZf_CQoJXGGaxn1kT0scUyrxiBjTfXllUWBVa5iuEzL2lgbAINKmSlLmyg3BaTFb-l0nmDdqGznAJMDgspYtD8iBTcPnOWpGkHXUVtkE0C6KK_3z1eULl0wEne4aU0LNJhlhUa8Xk	
0	www.ccrexplorers.com	0	/	1	0	0	2147483647	1468082755	0	bb_lastvisit	1468083054	0	http	http://www.ccrexplorers.com/forumdisplay.php?f=17	
0	.theregister.co.uk	1	/	1	0	1	1471944077	1468278443	0	__cfduid	dbda67dd4386142349a936c252ebac7391440408077	0	unused	unused	
0	nir.theregister.co.uk	0	/	1	0	0	1470697643	0	0	c	1/front.front.578426ab	0	http	http://nir.theregister.co.uk/?g=c&g=sa&s=c/front.front	
0	nir.theregister.co.uk	0	/	1	0	0	2147483647	0	0	sa	1	0	http	http://nir.theregister.co.uk/?g=c&g=sa&s=c/front.front	
0	.regmedia.co.uk	1	/	1	0	1	1471944079	1468278443	0	__cfduid	d82e13431caf77499b09ccf54c21999941440408079	0	unused	unused	
0	.google.co.uk	1	/	1	0	0	2147483647	1468278489	0	SID	DQAAAMkAAACuniK1mc17JMX-o-sfAVqvl0EWP0kiNpQg4lWeslWBnU_km8BK6Eww-1mC6zvnm7Jiv2vft4BOwWiAOmRzN66pbzxGNxKKGzSz2GNdWrcwvuYyQHkevwrtwmKmZGDKsgLljofq6NyNf0AP5xGXfHj18awhbbnymmv5UaDqypGx7FvptGQSMQkj_1hY6NJ5pflIfSnKeEn0Y2mEVyhc1qUiGcJhVKqIRd6xaGKk7l235kOpqxjGK7I4_jTQaORZbp2-RWozAg7SHESSaOpxQ0ZT	0	unused	unused	
0	.google.co.uk	1	/	1	0	1	2147483647	1468278489	0	HSID	ANVWylWAbjjzFxKxI	0	unused	unused	
0	.google.co.uk	1	/	1	1	1	2147483647	1468278489	0	SSID	ANtGv1CSBG3CWbdtr	0	unused	unused	
0	.google.co.uk	1	/	1	0	0	2147483647	1468278489	0	APISID	IeJTJt20VmceF7bS/AACvc5cSFPpX8FJMj	0	unused	unused	
0	.google.co.uk	1	/	1	1	0	2147483647	1468278489	0	SAPISID	baCIIjpj-o3XQCkH/A-WEZgPvnNnguijDQ	0	unused	unused	
0	.google.co.uk	1	/	1	0	1	1484089690	0	0	NID	81=BGSfpwd63LrhVNUii2KYHfuyCUKzQv2Zg2ik1H_byGynWUgd9_q-kY48oCRapIewLtzMNYtf2KzYBk0_5OoAtNrD-0YSqXDzKalLWfQ8Vxwyywy79YDvAaX_3tprJzjp	0	unused	unused	
0	.bbc.co.uk	1	/	1	0	0	2147483647	1470493359	0	BBC-UID	35e7d9a5837b2e9d026d30f521339ac6826814226444c1ee4a2134fef248fe180NetSurf/3.6%20(Linux)	0	unused	unused	
0	news.bbc.co.uk	0	/	1	0	0	2147483647	1469574171	0	BBC-UID	25a73995333b5e9d8ea88a16a17c7b8beea45e555eb863e913853a4de2dcbdb80NetSurf%2f3%2e6%20%28Linux%29	0	http	http://news.bbc.co.uk/	
0	en.wikipedia.org	0	/	1	1	1	1473249600	1470493303	0	WMF-Last-Access	06-Aug-2016	0	http	http://en.wikipedia.org/wiki/Main_Page	
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Version:	102
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/*
 * Copyright 2020 Daniel Silverstone <dsilvers@netsurf-browser.org>
 * Copyright 2016 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Tests for hashmap.
 *
 * In part, borrows from the corestrings tests
 */

#include "utils/config.h"

#include <assert.h>
#include <stdbool.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <check.h>
#include <limits.h>

#include <libwapcaplet/libwapcaplet.h>

#include "utils/nsurl.h"
#include "utils/corestrings.h"
#include "utils/hashmap.h"

#include "test/malloc_fig.h"

/* Low level fixtures */

static void
corestring_create(void)
{
	ck_assert(corestrings_init() == NSERROR_OK);
}

/**
 * iterator for any remaining strings in teardown fixture
 */
static void
netsurf_lwc_iterator(lwc_string *str, void *pw)
{
	fprintf(stderr,
		"[%3u] %.*s",
		str->refcnt,
		(int)lwc_string_length(str),
		lwc_string_data(str));
}

static void
corestring_teardown(void)
{
	corestrings_fini();

	lwc_iterate_strings(netsurf_lwc_iterator, NULL);
}

/* Infra */

static ssize_t keys;
static ssize_t values;

typedef struct {
	nsurl *key;
} hashmap_test_value_t;

static void *
key_clone(void *key)
{
	/* Pretend cloning costs memory so that it can fail for
	 * testing error return pathways
	 */
	void *temp = malloc(1);
	if (temp == NULL) return NULL;
	free(temp);
	/* In reality we just ref the nsurl */
	keys++;
	return nsurl_ref((nsurl *)key);
}

static void
key_destroy(void *key)
{
	keys--;
	nsurl_unref((nsurl *)key);
}

static uint32_t
key_hash(void *key)
{
	/* Deliberately bad hash.
	 * returns 0, 1, 2, or 3 to force bucket chaining
	 */
	return nsurl_hash((nsurl *)key) & 3;
}

static bool
key_eq(void *key1, void *key2)
{
	return nsurl_compare((nsurl *)key1, (nsurl*)key2, NSURL_COMPLETE);
}

static void *
value_alloc(void *key)
{
	hashmap_test_value_t *ret = malloc(sizeof(hashmap_test_value_t));

	if (ret == NULL)
		return NULL;

	ret->key = (nsurl *)key;
	
	values++;

	return ret;
}

static void
value_destroy(void *value)
{
	hashmap_test_value_t *val = value;
	
	/* Do nothing for now */
	
	free(val);
	values--;
}

static hashmap_parameters_t test_params = {
	.key_clone = key_clone,
	.key_hash = key_hash,
	.key_eq = key_eq,
	.key_destroy = key_destroy,
	.value_alloc = value_alloc,
	.value_destroy = value_destroy,
};

/* Iteration helpers */

static size_t iteration_counter = 0;
static size_t iteration_stop = 0;
static char iteration_ctx = 0;

static bool
hashmap_test_iterator_cb(void *key, void *value, void *ctx)
{
	ck_assert(ctx == &iteration_ctx);
	iteration_counter++;
	return iteration_counter == iteration_stop;
}

/* Fixtures for basic tests */

static hashmap_t *test_hashmap = NULL;

static void
basic_fixture_create(void)
{
	corestring_create();

	test_hashmap = hashmap_create(&test_params);

	ck_assert(test_hashmap != NULL);
	ck_assert_int_eq(keys, 0);
	ck_assert_int_eq(values, 0);
}

static void
basic_fixture_teardown(void)
{
	hashmap_destroy(test_hashmap);
	test_hashmap = NULL;

	ck_assert_int_eq(keys, 0);
	ck_assert_int_eq(values, 0);
	
	corestring_teardown();
}

/* basic api tests */

START_TEST(empty_hashmap_create_destroy)
{
	ck_assert_int_eq(hashmap_count(test_hashmap), 0);
}
END_TEST

START_TEST(check_not_present)
{
	/* We're checking for a key which should not be present */
	ck_assert(hashmap_lookup(test_hashmap, corestring_nsurl_about_blank) == NULL);
}
END_TEST

START_TEST(insert_works)
{
        hashmap_test_value_t *value = hashmap_insert(test_hashmap, corestring_nsurl_about_blank);
	ck_assert(value != NULL);
	ck_assert(value->key == corestring_nsurl_about_blank);
	ck_assert_int_eq(hashmap_count(test_hashmap), 1);
}
END_TEST

START_TEST(remove_not_present)
{
	ck_assert(hashmap_remove(test_hashmap, corestring_nsurl_about_blank) == false);
}
END_TEST

START_TEST(insert_then_remove)
{
        hashmap_test_value_t *value = hashmap_insert(test_hashmap, corestring_nsurl_about_blank);
	ck_assert(value != NULL);
	ck_assert(value->key == corestring_nsurl_about_blank);
	ck_assert_int_eq(keys, 1);
	ck_assert_int_eq(values, 1);
	ck_assert_int_eq(hashmap_count(test_hashmap), 1);
	ck_assert(hashmap_remove(test_hashmap, corestring_nsurl_about_blank) == true);
	ck_assert_int_eq(keys, 0);
	ck_assert_int_eq(values, 0);
	ck_assert_int_eq(hashmap_count(test_hashmap), 0);
}
END_TEST

START_TEST(insert_then_lookup)
{
        hashmap_test_value_t *value = hashmap_insert(test_hashmap, corestring_nsurl_about_blank);
	ck_assert(value != NULL);
	ck_assert(value->key == corestring_nsurl_about_blank);
	ck_assert(hashmap_lookup(test_hashmap, corestring_nsurl_about_blank) == value);
}
END_TEST

START_TEST(iterate_empty)
{
	iteration_stop = iteration_counter = 0;
	ck_assert(hashmap_iterate(test_hashmap, hashmap_test_iterator_cb, &iteration_ctx) == false);
	ck_assert_int_eq(iteration_counter, 0);
}
END_TEST

START_TEST(iterate_one)
{
	iteration_stop = iteration_counter = 0;
        hashmap_test_value_t *value = hashmap_insert(test_hashmap, corestring_nsurl_about_blank);
	ck_assert(value != NULL);
	ck_assert(hashmap_iterate(test_hashmap, hashmap_test_iterator_cb, &iteration_ctx) == false);
	ck_assert_int_eq(iteration_counter, 1);
}
END_TEST

START_TEST(iterate_one_and_stop)
{
	iteration_stop = 1;
	iteration_counter = 0;
        hashmap_test_value_t *value = hashmap_insert(test_hashmap, corestring_nsurl_about_blank);
	ck_assert(value != NULL);
	ck_assert(hashmap_iterate(test_hashmap, hashmap_test_iterator_cb, &iteration_ctx) == true);
	ck_assert_int_eq(iteration_counter, 1);
}
END_TEST

static TCase *basic_api_case_create(void)
{
	TCase *tc;
	tc = tcase_create("Basic API");
	
	tcase_add_unchecked_fixture(tc,
				    basic_fixture_create,
				    basic_fixture_teardown);
	
	tcase_add_test(tc, empty_hashmap_create_destroy);
	tcase_add_test(tc, check_not_present);
	tcase_add_test(tc, insert_works);
	tcase_add_test(tc, remove_not_present);
	tcase_add_test(tc, insert_then_remove);
	tcase_add_test(tc, insert_then_lookup);
	
	tcase_add_test(tc, iterate_empty);
	tcase_add_test(tc, iterate_one);
	tcase_add_test(tc, iterate_one_and_stop);
	
	return tc;
}

/* Chain verification test suite */

typedef struct {
	const char *url;
	nsurl *nsurl;
} case_pair;

/* The hobbled hash has only 4 values
 * By having at least 12 test cases, we can be confident that
 * at worst they'll all be on one chain, but at best there'll
 * be four chains of 3 entries which means we should be able
 * to validate prevptr and next in all cases.
 */
static case_pair chain_pairs[] = {
	{ "https://www.google.com/", NULL },
	{ "https://www.google.co.uk/", NULL },
	{ "https://www.netsurf-browser.org/", NULL },
	{ "http://www.google.com/", NULL },
	{ "http://www.google.co.uk/", NULL },
	{ "http://www.netsurf-browser.org/", NULL },
	{ "file:///tmp/test.html", NULL },
	{ "file:///tmp/inner.html", NULL },
	{ "about:blank", NULL },
	{ "about:welcome", NULL },
	{ "about:testament", NULL },
	{ "resources:default.css", NULL },
	{ NULL, NULL }
};

static void
chain_fixture_create(void)
{
	case_pair *chain_case = chain_pairs;
	basic_fixture_create();
	
	while (chain_case->url != NULL) {
		ck_assert(nsurl_create(chain_case->url, &chain_case->nsurl) == NSERROR_OK);
		chain_case++;
	}
	
}

static void
chain_fixture_teardown(void)
{
	case_pair *chain_case = chain_pairs;
	
	while (chain_case->url != NULL) {
		nsurl_unref(chain_case->nsurl);
		chain_case->nsurl = NULL;
		chain_case++;
	}
	
	basic_fixture_teardown();
}

START_TEST(chain_add_remove_all)
{
	case_pair *chain_case;
	
	for (chain_case = chain_pairs;
	     chain_case->url != NULL;
	     chain_case++) {
		ck_assert(hashmap_lookup(test_hashmap, chain_case->nsurl) == NULL);
		ck_assert(hashmap_insert(test_hashmap, chain_case->nsurl) != NULL);
		ck_assert(hashmap_lookup(test_hashmap, chain_case->nsurl) != NULL);
		ck_assert(hashmap_remove(test_hashmap, chain_case->nsurl) == true);
	}

	ck_assert_int_eq(keys, 0);
	ck_assert_int_eq(values, 0);
}
END_TEST

START_TEST(chain_add_all_remove_all)
{
	case_pair *chain_case;
	
	for (chain_case = chain_pairs;
	     chain_case->url != NULL;
	     chain_case++) {
		ck_assert(hashmap_lookup(test_hashmap, chain_case->nsurl) == NULL);
		ck_assert(hashmap_insert(test_hashmap, chain_case->nsurl) != NULL);
	}

	for (chain_case = chain_pairs;
	     chain_case->url != NULL;
	     chain_case++) {
		ck_assert(hashmap_remove(test_hashmap, chain_case->nsurl) == true);
	}

	ck_assert_int_eq(keys, 0);
	ck_assert_int_eq(values, 0);
}
END_TEST

START_TEST(chain_add_all_twice_remove_all)
{
	case_pair *chain_case;
	
	for (chain_case = chain_pairs;
	     chain_case->url != NULL;
	     chain_case++) {
		ck_assert(hashmap_lookup(test_hashmap, chain_case->nsurl) == NULL);
		ck_assert(hashmap_insert(test_hashmap, chain_case->nsurl) != NULL);
	}

	for (chain_case = chain_pairs;
	     chain_case->url != NULL;
	     chain_case++) {
		ck_assert(hashmap_lookup(test_hashmap, chain_case->nsurl) != NULL);
		ck_assert(hashmap_insert(test_hashmap, chain_case->nsurl) != NULL);
	}

	for (chain_case = chain_pairs;
	     chain_case->url != NULL;
	     chain_case++) {
		ck_assert(hashmap_remove(test_hashmap, chain_case->nsurl) == true);
	}

	ck_assert_int_eq(keys, 0);
	ck_assert_int_eq(values, 0);
}
END_TEST

START_TEST(chain_add_all_twice_remove_all_iterate)
{
	case_pair *chain_case;
	size_t chain_count = 0;
	
	for (chain_case = chain_pairs;
	     chain_case->url != NULL;
	     chain_case++) {
		ck_assert(hashmap_lookup(test_hashmap, chain_case->nsurl) == NULL);
		ck_assert(hashmap_insert(test_hashmap, chain_case->nsurl) != NULL);
		chain_count++;
	}
	
	iteration_counter = 0;
	iteration_stop = 0;
	ck_assert(hashmap_iterate(test_hashmap, hashmap_test_iterator_cb, &iteration_ctx) == false);
	ck_assert_int_eq(iteration_counter, chain_count);
	
	for (chain_case = chain_pairs;
	     chain_case->url != NULL;
	     chain_case++) {
		ck_assert(hashmap_lookup(test_hashmap, chain_case->nsurl) != NULL);
		ck_assert(hashmap_insert(test_hashmap, chain_case->nsurl) != NULL);
	}

	iteration_counter = 0;
	iteration_stop = 0;
	ck_assert(hashmap_iterate(test_hashmap, hashmap_test_iterator_cb, &iteration_ctx) == false);
	ck_assert_int_eq(iteration_counter, chain_count);
	ck_assert_int_eq(hashmap_count(test_hashmap), chain_count);
	
	iteration_counter = 0;
	iteration_stop = chain_count;
	ck_assert(hashmap_iterate(test_hashmap, hashmap_test_iterator_cb, &iteration_ctx) == true);
	ck_assert_int_eq(iteration_counter, chain_count);
	
	for (chain_case = chain_pairs;
	     chain_case->url != NULL;
	     chain_case++) {
		ck_assert(hashmap_remove(test_hashmap, chain_case->nsurl) == true);
	}

	iteration_counter = 0;
	iteration_stop = chain_count;
	ck_assert(hashmap_iterate(test_hashmap, hashmap_test_iterator_cb, &iteration_ctx) == false);
	ck_assert_int_eq(iteration_counter, 0);
	
	ck_assert_int_eq(keys, 0);
	ck_assert_int_eq(values, 0);
	ck_assert_int_eq(hashmap_count(test_hashmap), 0);
}
END_TEST

#define CHAIN_TEST_MALLOC_COUNT_MAX 60

START_TEST(chain_add_all_remove_all_alloc)
{
	bool failed = false;
	case_pair *chain_case;
		
	malloc_limit(_i);

	for (chain_case = chain_pairs;
	     chain_case->url != NULL;
	     chain_case++) {
		if (hashmap_insert(test_hashmap, chain_case->nsurl) == NULL) {
			failed = true;
		}
	}

	for (chain_case = chain_pairs;
	     chain_case->url != NULL;
	     chain_case++) {
		if (hashmap_insert(test_hashmap, chain_case->nsurl) == NULL) {
			failed = true;
		}
	}

	for (chain_case = chain_pairs;
	     chain_case->url != NULL;
	     chain_case++) {
		hashmap_remove(test_hashmap, chain_case->nsurl);
	}

	malloc_limit(UINT_MAX);
	
	ck_assert_int_eq(keys, 0);
	ck_assert_int_eq(values, 0);
	
	if (_i < CHAIN_TEST_MALLOC_COUNT_MAX) {
		ck_assert(failed);
	} else {
		ck_assert(!failed);
	}
	
}
END_TEST

static TCase *chain_case_create(void)
{
	TCase *tc;
	tc = tcase_create("Bucket Chain tests");
	
	tcase_add_unchecked_fixture(tc,
				    chain_fixture_create,
				    chain_fixture_teardown);
	
	tcase_add_test(tc, chain_add_remove_all);
	tcase_add_test(tc, chain_add_all_remove_all);
	tcase_add_test(tc, chain_add_all_twice_remove_all);
	tcase_add_test(tc, chain_add_all_twice_remove_all_iterate);

	tcase_add_loop_test(tc, chain_add_all_remove_all_alloc, 0, CHAIN_TEST_MALLOC_COUNT_MAX + 1);
	
	return tc;
}

/*
 * hashmap test suite creation
 */
static Suite *hashmap_suite_create(void)
{
	Suite *s;
	s = suite_create("Hashmap");

	suite_add_tcase(s, basic_api_case_create());
	suite_add_tcase(s, chain_case_create());

	return s;
}

int main(int argc, char **argv)
{
	int number_failed;
	SRunner *sr;

	sr = srunner_create(hashmap_suite_create());

	srunner_run_all(sr, CK_ENV);

	number_failed = srunner_ntests_failed(sr);
	srunner_free(sr);

	return (number_failed == 0) ? EXIT_SUCCESS : EXIT_FAILURE;
}
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/*
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 * Copyright 2006 Rob Kendrick <rjek@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Test hash table operations.
 *
 * Implementation taken from original test rig in bloom filter code
 */

#include <assert.h>
#include <stdint.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <check.h>

#include "utils/errors.h"
#include "utils/hashtable.h"

/* Limit for hash table tests which use /usr/share/dict/words */
#define DICT_TEST_WORD_COUNT 100000

#define NELEMS(x)  (sizeof(x) / sizeof((x)[0]))

struct test_pairs {
	const char* test;
	const char* res;
};

static struct hash_table *match_hash_a;
static struct hash_table *match_hash_b;

static struct hash_table *dict_hash;

static const struct test_pairs match_tests[] = {
	{ "cow", "moo" },
	{ "pig", "oink" },
	{ "chicken", "cluck" },
	{ "dog", "woof" },
	{ "sheep", "baaa" },
};

/* Fixtures */

static void match_hashtable_create(void)
{
	unsigned int idx;

	match_hash_a = hash_create(79);
	ck_assert(match_hash_a != NULL);

	match_hash_b = hash_create(103);
	ck_assert(match_hash_b != NULL);

	for (idx = 0; idx < NELEMS(match_tests); idx++) {
		hash_add(match_hash_a,
			 match_tests[idx].test,
			 match_tests[idx].res);
		hash_add(match_hash_b,
			 match_tests[idx].res,
			 match_tests[idx].test);
	}
}

static void match_hashtable_teardown(void)
{
	hash_destroy(match_hash_a);
	hash_destroy(match_hash_b);
}


/**
 * create dictionary hashtable
 *
 * hashtable constructed from the odd/even rows of the
 * dictionary
 */
static void dict_hashtable_create(int dict_hash_size)
{
	FILE *dictf;
	char keybuf[BUFSIZ], valbuf[BUFSIZ];
	uint32_t counter = 0;

	dictf = fopen("/usr/share/dict/words", "r");
	ck_assert(dictf != NULL);

	dict_hash = hash_create(dict_hash_size);
	ck_assert(dict_hash != NULL);

	while (!feof(dictf)) {
		fscanf(dictf, "%s", keybuf);
		fscanf(dictf, "%s", valbuf);
		hash_add(dict_hash, keybuf, valbuf);
		if (counter++ > DICT_TEST_WORD_COUNT) break;
	}

	fclose(dictf);
}

static void dicts_hashtable_create(void)
{
	dict_hashtable_create(1031);
}

static void dictl_hashtable_create(void)
{
	dict_hashtable_create(7919);
}

static void dict_hashtable_teardown(void)
{
	hash_destroy(dict_hash);
}

/* Tests */

/**
 * Test hash table creation
 *
 * Create a hash table, add a single entry and test for value retival
 * from key.
 *
 */
START_TEST(hashtable_create_test)
{
	struct hash_table *ht;

	ht = hash_create(42);
	ck_assert(ht != NULL);

	hash_destroy(ht);
}
END_TEST

/**
 * Test hash table simple operation
 *
 * Create a hash table, add a single entry and test for failed retival
 * from not present key.
 *
 */
START_TEST(hashtable_negative_test)
{
	struct hash_table *ht;
	bool added;
	const char *res;

	/* create hash */
	ht = hash_create(42);
	ck_assert(ht != NULL);

	/* add entry */
	added = hash_add(ht, "cow", "moo");
	ck_assert(added == true);

	res = hash_get(ht, "sheep");
	ck_assert(res == NULL);

	hash_destroy(ht);
}
END_TEST

/**
 * Test hash table simple operation
 *
 * Create a hash table, add a single entry and test for sucessful
 * retrival of key.
 *
 */
START_TEST(hashtable_positive_test)
{
	struct hash_table *ht;
	bool added;
	const char *res;

	/* create hash */
	ht = hash_create(42);
	ck_assert(ht != NULL);

	/* add entry */
	added = hash_add(ht, "cow", "moo");
	ck_assert(added == true);

	res = hash_get(ht, "cow");
	ck_assert(res != NULL);
	ck_assert_str_eq(res, "moo");

	hash_destroy(ht);
}
END_TEST


START_TEST(hashtable_matcha_test)
{
	const char *res;

	res = hash_get(match_hash_a, match_tests[_i].test);
	ck_assert(res != NULL);
	ck_assert_str_eq(res, match_tests[_i].res);
}
END_TEST


START_TEST(hashtable_matchb_test)
{
	const char *res;

	res = hash_get(match_hash_b, match_tests[_i].res);
	ck_assert(res != NULL);
	ck_assert_str_eq(res, match_tests[_i].test);
}
END_TEST


START_TEST(hashtable_dict_test)
{
	FILE *dictf;
	char keybuf[BUFSIZ], valbuf[BUFSIZ];
	const char *res;
	uint32_t counter = 0;

	dictf = fopen("/usr/share/dict/words", "r");
	ck_assert(dictf != NULL);

	while (!feof(dictf)) {
		fscanf(dictf, "%s", keybuf);
		fscanf(dictf, "%s", valbuf);

		res = hash_get(dict_hash, keybuf);
		ck_assert(res != NULL);
		ck_assert_str_eq(res, valbuf);
		if (counter++ > DICT_TEST_WORD_COUNT) break;
	}

	fclose(dictf);
}
END_TEST

/* Suite */

static Suite *hashtable_suite(void)
{
	Suite *s;
	TCase *tc_create;
	TCase *tc_match;
	TCase *tc_dict_s;
	TCase *tc_dict_l;

	s = suite_create("hash table filter");

	/* Core API */
	tc_create = tcase_create("Core");

	tcase_add_test(tc_create, hashtable_create_test);
	tcase_add_test(tc_create, hashtable_negative_test);
	tcase_add_test(tc_create, hashtable_positive_test);

	suite_add_tcase(s, tc_create);

	/* Matching entry tests */
	tc_match = tcase_create("Match");

	tcase_add_checked_fixture(tc_match,
				  match_hashtable_create,
				  match_hashtable_teardown);

	tcase_add_loop_test(tc_match,
			    hashtable_matcha_test,
			    0, NELEMS(match_tests));
	tcase_add_loop_test(tc_match,
			    hashtable_matchb_test,
			    0, NELEMS(match_tests));

	suite_add_tcase(s, tc_match);

	/* small table dictionary test */
	tc_dict_s = tcase_create("small table dictionary");
	tcase_add_checked_fixture(tc_dict_s,
				  dicts_hashtable_create,
				  dict_hashtable_teardown);

	tcase_add_test(tc_dict_s, hashtable_dict_test);

	suite_add_tcase(s, tc_dict_s);


	/* large table dictionary test */
	tc_dict_l = tcase_create("large table dictionary");
	tcase_add_checked_fixture(tc_dict_l,
				  dictl_hashtable_create,
				  dict_hashtable_teardown);

	tcase_add_test(tc_dict_l, hashtable_dict_test);

	suite_add_tcase(s, tc_dict_l);

	return s;
}

int main(int argc, char **argv)
{
	int number_failed;
	Suite *s;
	SRunner *sr;

	s = hashtable_suite();

	sr = srunner_create(s);
	srunner_run_all(sr, CK_ENV);

	number_failed = srunner_ntests_failed(sr);
	srunner_free(sr);

	return (number_failed == 0) ? EXIT_SUCCESS : EXIT_FAILURE;
}







netsurf-vince/pdf/test/js/assorted-log-doc-write.html


Javascript is disabled





one





hi







netsurf-vince/pdf/test/js/core.infinite.html


Infinite loop



Before



Javascript is disabled






Afterwards







netsurf-vince/pdf/test/js/core.recursion.html


Infinite recursion



Before



Javascript is disabled






Afterwards







netsurf-vince/pdf/test/js/doc-dom2.html


DOM getElementById element reference



Javascript is disabled




This shows the text content of an element obtained using document.getElementById



Referenced text



DOM getElementById element referenced test text



Inserted text







After inserted text








netsurf-vince/pdf/test/js/doc-write-style.html


Javascript is disabled





JS makes me green!







netsurf-vince/pdf/test/js/document-url.html


document location and URL interface



Javascript is disabled





Document location enumeration




Document URL




DocumentURI








netsurf-vince/pdf/test/js/dom-body-enumerate.html


Body element interface enumeration




Javascript is disabled









netsurf-vince/pdf/test/js/dom-change-event.html


    I got inserted

  



netsurf-vince/pdf/test/js/dom-doc-cookie.html


Show cookie



Javascript is disabled












netsurf-vince/pdf/test/js/dom-doc-location.html


Document Location



Javascript is disabled




document.location.href: 







netsurf-vince/pdf/test/js/dom-document-enumerate.html


Document interface enumeration




Javascript is disabled









netsurf-vince/pdf/test/js/dom-element-attribute.html


HTMLElement test of attribute set/remove




Javascript is disabled











netsurf-vince/pdf/test/js/dom-element-childElementCount.html


DOM childElementCount reference



Javascript is disabled




head.childElementCount: 



body.childElementCount: 







netsurf-vince/pdf/test/js/dom-element-create.html


HTMLElement test of attribute set/remove




Javascript is disabled











netsurf-vince/pdf/test/js/dom-element-firstElementChild.html


DOM firstElementChild reference (body)



Javascript is disabled




head.firstElementChild: 



body.firstElementChild: 



DOM nodes should be 'null' if not present



head.firstElementChild.firstElementChild: 







netsurf-vince/pdf/test/js/dom-element-lastElementChild.html


DOM lastElementChild reference



Javascript is disabled




head.lastElementChild: 



body.lastElementChild: 



DOM nodes should be 'null' if not present



head.firstElementChild.lastElementChild: 







netsurf-vince/pdf/test/js/dom-element-next_prev_ElementSibling.html


DOM previousElementSibling and nextElementSibling reference



Javascript is disabled





head.lastElementChild.previousElementSibling: 




body.firstElementChild.nextElementSibling: 



DOM nodes should be 'null' if not present



head.firstElementChild.previousElementSibling: 



head.firstElementChild.nextElementSibling.nextElementSibling: 







netsurf-vince/pdf/test/js/dom-element-reflection.html


DOM firstElementChild reference (#header .normal)



Javascript is disabled




body.firstElementChild.id: 



body.firstElementChild.className: 






DOM firstElementChild reference (#replacedid .replacedclass)



body.firstElementChild.id: 



body.firstElementChild.className: 








netsurf-vince/pdf/test/js/dom-getElementsByTagName.html


Call getElementsByTagName



Javascript is disabled




p one



p two



p three




length: 



















netsurf-vince/pdf/test/js/dom-html-div-element.html


HTMLDivElement test




Javascript is disabled










netsurf-vince/pdf/test/js/dom-node-enumerate.html


Node interface enumeration




Javascript is disabled









netsurf-vince/pdf/test/js/dom-node-nodetype.html


Node::nodeType



These should all resolve to true.



Javascript is disabled





These should all resolve to false.








netsurf-vince/pdf/test/js/dom-node-parentNode.html


Node::ParentNode



These should all resolve to nodes of some kind.



Javascript is disabled





These should all resolve to null.








netsurf-vince/pdf/test/js/event-onclick-insert.html



Click me!







netsurf-vince/pdf/test/js/event-onclick.html



First line of paragraph.








add another textNode.







netsurf-vince/pdf/test/js/event-onload.html



First line of paragraph.








add another textNode.







netsurf-vince/pdf/test/js/event-onloadfrombody.html


Just look at the log



Javascript is disabled








netsurf-vince/pdf/test/js/event-onloadfrombody2.html


  Just look at the log



  Javascript is disabled




  




netsurf-vince/pdf/test/js/idl-treatnullas-emptystring.html


Ensure that [TreatNullAs=EmptyString] works correctly




Javascript is disabled










netsurf-vince/pdf/test/js/index.html


JavaScript Tests




Javascript is disabled





General



			Fractal


			Primes







Core



			Infinite Recursion


			Infinite loop







Document write



			Simple document write


			Script within inline script document write with noscript alternative


			Script within inline script


			External syncronous script


			External syncronous script with missing js file


			External syncronous script (with css)


			Inline script innerHtml test







Window



			lately


			enumerate







Location



			Enumerate members


			assign should navigate to enumeration with page in history


			replace should navigate to enumeration without page in history.


			href should navigate to enumeration with page in history


			href should navigate to enumeration using putforwards on location







Navigator



			Enumerate members








DOM tests




Reference method tests



			firstElementChild


			lastElementChild


			previousElementSibling nextElementSibling


			childElementCount


			getElementById


			getElementsByTagName


			reflection







Enumeration tests



			Node element interface


			Body element interface


			Document interface







DOM node tests



			Node::nodeType support


			Node::parentNode support







Document element specific



			Cookie dispaly (only from server)


			location








Dom events



			window.onload


			body.onload


			button.onclick


			DOMNodeInserted








Errors



			Missing parameters







Assorted



			console.log and document.write


			Example from wikipedia


			Check instanceof behaviour


			Canvas/ImageData Mandelbrot ploter


			Game of Life











netsurf-vince/pdf/test/js/inline-doc-write-simple.html


Inline Script Simple Document Write



Before



Javascript is disabled





Afterwards







netsurf-vince/pdf/test/js/inline-doc-write.html


Inline Document Write Test



Before



Javascript is disabled






Afterwards







netsurf-vince/pdf/test/js/inline-innerhtml.html


Inline Script innerHTML Test



Before



some text you should never see



Javascript is disabled





Afterwards







netsurf-vince/pdf/test/js/inserted-script-async.js

console.log("External %s dynamism!", "asynchronous");







netsurf-vince/pdf/test/js/inserted-script-defer.js

console.log("External deferred dynamism!");







netsurf-vince/pdf/test/js/inserted-script.html


    Check the log
  



netsurf-vince/pdf/test/js/inserted-script.js

console.log("External dynamism!");







netsurf-vince/pdf/test/js/js-fractal.html


JavaScript generated mandelbrot set



Javascript is disabled









netsurf-vince/pdf/test/js/js-primes.html



Javascript is disabled













netsurf-vince/pdf/test/js/life.html


    Conway's Game of Life



    
      
        Run: 

        Set Size:  x
        
        Commit

      

      
        
          Sorry, you can't play Game of Life if JavaScript is turned off
        
      

      
        Randomise
      

    

  



netsurf-vince/pdf/test/js/location-assign.html


location interface assign




Javascript is disabled









netsurf-vince/pdf/test/js/location-enumerate.html


location interface enumeration




Javascript is disabled









netsurf-vince/pdf/test/js/location-href.html


location interface href




Javascript is disabled









netsurf-vince/pdf/test/js/location-putforwards.html


location interface putforwards




Javascript is disabled









netsurf-vince/pdf/test/js/location-replace.html


location interface replace




Javascript is disabled









netsurf-vince/pdf/test/js/mandelbrot.html


        
        

        Use slow path. 

        Start
        

    



netsurf-vince/pdf/test/js/navigator-enumerate.html


navigator interface enumeration




Javascript is disabled









netsurf-vince/pdf/test/js/noscript-inline-doc-write.html


Inline Document Write Test



Before



Javascript is disabled






Afterwards







netsurf-vince/pdf/test/js/parameter-error.html


Insuficient parameters error



Before



Javascript is disabled





Afterwards







netsurf-vince/pdf/test/js/settimeout.html


    Check the log, it should be printing a callback indicator for ten
    seconds and then stop.
  



netsurf-vince/pdf/test/js/sleepy-async.html


    This page is loading a sleepy async script.

    Do not expect it to do anything useful.
    
  



netsurf-vince/pdf/test/js/sync-script-css.html


Sync script Test (css)



Before



Javascript is disabled





Afterwards







netsurf-vince/pdf/test/js/sync-script-err.html


Sync script Test with bad src



Before



Javascript is disabled






Afterwards







netsurf-vince/pdf/test/js/sync-script.html


Sync script Test



Before



Javascript is disabled





Afterwards







netsurf-vince/pdf/test/js/tst.css

h1 { color:red; }







netsurf-vince/pdf/test/js/tst.js

document.write("<script>document.write(\"Hello World\");</script>");







netsurf-vince/pdf/test/js/verify-instanceofness.html


    Check instanceof behaviour



    			A			instanceof			B			?			Correct?


Javascript is disabled







  



netsurf-vince/pdf/test/js/wikipedia-lcm.html


Wikipedia lcm script



Javascript is disabled









netsurf-vince/pdf/test/js/wikipedia-lcm.js

/* Finds the lowest common multiple (LCM) of two numbers */
function LCMCalculator(x, y) { // constructor function
    var checkInt = function (x) { // inner function
        if (x % 1 !== 0) {
            throw new TypeError(x + " is not an integer"); // throw an exception
        }
        return x;
    };
    this.a = checkInt(x)
    // ^ semicolons are optional
    this.b = checkInt(y);
}
// The prototype of object instances created by a constructor is
// that constructor's "prototype" property.
LCMCalculator.prototype = { // object literal
    constructor: LCMCalculator, // when reassigning a prototype, set the constructor property appropriately
    gcd: function () { // method that calculates the greatest common divisor
        // Euclidean algorithm:
        var a = Math.abs(this.a), b = Math.abs(this.b), t;
        if (a < b) {
            // swap variables
            t = b;
            b = a;
            a = t;
        }
        while (b !== 0) {
            t = b;
            b = a % b;
            a = t;
        }
        // Only need to calculate GCD once, so "redefine" this method.
        // (Actually not redefinition—it's defined on the instance itself,
        // so that this.gcd refers to this "redefinition" instead of LCMCalculator.prototype.gcd.)
        // Also, 'gcd' === "gcd", this['gcd'] === this.gcd
        this['gcd'] = function () {
            return a;
        };
        return a;
    },
    // Object property names can be specified by strings delimited by double (") or single (') quotes.
    "lcm" : function () {
        // Variable names don't collide with object properties, e.g. |lcm| is not |this.lcm|.
        // not using |this.a * this.b| to avoid FP precision issues
        var lcm = this.a / this.gcd() * this.b;
        // Only need to calculate lcm once, so "redefine" this method.
        this.lcm = function () {
            return lcm;
        };
        return lcm;
    },
    toString: function () {
        return "LCMCalculator: a = " + this.a + ", b = " + this.b;
    }
};
 
//define generic output function; this implementation only works for web browsers
function output(x) {
    document.body.appendChild(document.createTextNode(x));
    document.body.appendChild(document.createElement('br'));
}
 
// Note: Array's map() and forEach() are defined in JavaScript 1.6.
// They are used here to demonstrate JavaScript's inherent functional nature.
[[25, 55], [21, 56], [22, 58], [28, 56]].map(function (pair) { // array literal + mapping function
    return new LCMCalculator(pair[0], pair[1]);
}).sort(function (a, b) { // sort with this comparative function
    return a.lcm() - b.lcm();
}).forEach(function (obj) {
    output(obj + ", gcd = " + obj.gcd() + ", lcm = " + obj.lcm());
});
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/*
 * Copyright 2011 John Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdio.h>
#include <stdlib.h>
#include <string.h>

#include "content/fetch.h"
#include "content/llcache.h"
#include "utils/ring.h"
#include "utils/nsurl.h"
#include "utils/url.h"
#include "utils/corestrings.h"
#include "utils/utils.h"

/******************************************************************************
 * Things that we'd reasonably expect to have to implement                    *
 ******************************************************************************/

bool verbose_log;

/* utils/utils.h */
char *filename_from_path(char *path)
{
	char *leafname;

	leafname = strrchr(path, '/');
	if (!leafname)
		leafname = path;
	else
		leafname += 1;

	return strdup(leafname);
}

/* utils/schedule.h */
void schedule(int t, schedule_callback_fn cb, void *pw)
{
}

/* utils/schedule.h */
void schedule_remove(schedule_callback_fn cb, void *pw)
{
}

/* content/fetch.h */
const char *fetch_filetype(const char *unix_path)
{
	return NULL;
}

/* content/fetch.h */
char *fetch_mimetype(const char *ro_path)
{
	return NULL;
}

/* utils/url.h */
char *path_to_url(const char *path)
{
	int urllen = strlen(path) + FILE_SCHEME_PREFIX_LEN + 1;
	char *url = malloc(urllen);

	if (url == NULL) {
		return NULL;
	}

	if (*path == '/') {
		path++; /* file: paths are already absolute */
	} 

	snprintf(url, urllen, "%s%s", FILE_SCHEME_PREFIX, path);

	return url;
}

/* utils/url.h */
char *url_to_path(const char *url)
{
	char *url_path;
	char *path = NULL;

	if (url_unescape(url, 0, NULL, &url_path) == NSERROR_OK) {
		/* return the absolute path including leading / */
		path = strdup(url_path + (FILE_SCHEME_PREFIX_LEN - 1));
		free(url_path);
	}

	return path;
}

/******************************************************************************
 * Things that are absolutely not reasonable, and should disappear            *
 ******************************************************************************/

#include "desktop/cookie_manager.h"

/* desktop/cookie_manager.h -- used by urldb 
 *
 * URLdb should have a cookies update event + handler registration
 */
bool cookie_manager_add(const struct cookie_data *data)
{
	return true;
}

/* desktop/cookie_manager.h -- used by urldb 
 *
 * URLdb should have a cookies removal handler registration
 */
void cookie_manager_remove(const struct cookie_data *data)
{
}

/* image/bitmap.h -- used by urldb 
 *
 * URLdb shouldn't care about bitmaps. 
 * This is because the legacy RO thumbnail stuff was hacked in and must die.
 */
void bitmap_destroy(void *bitmap)
{
}
/* image/image.h -- used by urldb 
 *
 * URLdb shouldn't care about bitmaps. 
 * This is because the legacy RO thumbnail stuff was hacked in and must die.
 */
bool image_bitmap_plot(struct bitmap *bitmap, struct content_redraw_data *data, 
		const struct rect *clip, const struct redraw_context *ctx)
{
	return true;
}

/* content/fetchers/fetch_file.h -- used by fetcher core
 *
 * Simpler to stub this than haul in all the file fetcher's dependencies
 */
void fetch_file_register(void)
{
}


/******************************************************************************
 * test: protocol handler                                                     *
 ******************************************************************************/

typedef struct test_context {
	struct fetch *parent;

	bool aborted;
	bool locked;

	struct test_context *r_prev;
	struct test_context *r_next;
} test_context;

static test_context *ring;

bool test_initialise(lwc_string *scheme)
{
	/* Nothing to do */
	return true;
}

bool test_can_fetch(const nsurl *url)
{
	/* Nothing to do */
	return true;
}

void test_finalise(lwc_string *scheme)
{
	/* Nothing to do */
}

void *test_setup_fetch(struct fetch *parent, nsurl *url, bool only_2xx,
		bool downgrade_tls, const char *post_urlenc,
		const struct fetch_multipart_data *post_multipart,
		const char **headers)
{
	test_context *ctx = calloc(1, sizeof(test_context));

	if (ctx == NULL)
		return NULL;

	ctx->parent = parent;

	RING_INSERT(ring, ctx);

	return ctx;
}

bool test_start_fetch(void *handle)
{
	/* Nothing to do */
	return true;
}

void test_abort_fetch(void *handle)
{
	test_context *ctx = handle;

	ctx->aborted = true;
}

void test_free_fetch(void *handle)
{
	test_context *ctx = handle;

	RING_REMOVE(ring, ctx);

	free(ctx);
}

void test_process(test_context *ctx)
{
	/** \todo Implement */
}

void test_poll(lwc_string *scheme)
{
	test_context *ctx, *next;

	if (ring == NULL)
		return;

	ctx = ring;
	do {
		next = ctx->r_next;

		if (ctx->locked)
			continue;

		if (ctx->aborted == false) {
			test_process(ctx);
		}

		fetch_remove_from_queues(ctx->parent);
		fetch_free(ctx->parent);
	} while ((ctx = next) != ring && ring != NULL);
}

/******************************************************************************
 * The actual test code                                                       *
 ******************************************************************************/

nserror query_handler(const llcache_query *query, void *pw,
		llcache_query_response cb, void *cbpw)
{
	/* I'm too lazy to actually implement this. It should queue the query, 
	 * then deliver the response from main(). */

	return NSERROR_OK;
}

nserror event_handler(llcache_handle *handle, 
		const llcache_event *event, void *pw)
{
	static char *event_names[] = {
		"HAD_HEADERS", "HAD_DATA", "DONE", "ERROR", "PROGRESS"
	};
	bool *done = pw;

	if (event->type != LLCACHE_EVENT_PROGRESS)
		fprintf(stdout, "%p : %s\n", handle, event_names[event->type]);

	/* Inform main() that the fetch completed */
	if (event->type == LLCACHE_EVENT_DONE)
		*done = true;

	return NSERROR_OK;
}

int main(int argc, char **argv)
{
	nserror error;
	llcache_handle *handle;
	llcache_handle *handle2;
	lwc_string *scheme;
	nsurl *url;
	bool done = false;

	/* Initialise subsystems */
	fetch_init();

	if (lwc_intern_string("test", SLEN("test"), &scheme) != lwc_error_ok) {
		fprintf(stderr, "Failed to intern \"test\"\n");
		return 1;
	}

	fetch_add_fetcher(scheme, test_initialise, test_can_fetch,
			test_setup_fetch, test_start_fetch, test_abort_fetch,
			test_free_fetch, test_poll, test_finalise);

	/* Initialise low-level cache */
	error = llcache_initialise(query_handler, NULL, 1024 * 1024);
	if (error != NSERROR_OK) {
		fprintf(stderr, "llcache_initialise: %d\n", error);
		return 1;
	}

	if (nsurl_create("http://www.netsurf-browser.org", &url) != NSERROR_OK) {
		fprintf(stderr, "Failed creating url\n");
		return 1;
	}

	/* Retrieve an URL from the low-level cache (may trigger fetch) */
	error = llcache_handle_retrieve(url, 
			LLCACHE_RETRIEVE_VERIFIABLE, NULL, NULL,
			event_handler, &done, &handle);
	if (error != NSERROR_OK) {
		fprintf(stderr, "llcache_handle_retrieve: %d\n", error);
		return 1;
	}

	/* Poll relevant components */
	while (done == false) {
		llcache_poll();
	}

	done = false;
	error = llcache_handle_retrieve(url,
			LLCACHE_RETRIEVE_VERIFIABLE, NULL, NULL,
			event_handler, &done, &handle2);
	if (error != NSERROR_OK) {
		fprintf(stderr, "llcache_handle_retrieve: %d\n", error);
		return 1;
	}

	while (done == false) {
		llcache_poll();
	}

	fprintf(stdout, "%p, %p -> %d\n", handle, handle2,
			llcache_handle_references_same_object(handle, handle2));

	/* Cleanup */
	llcache_handle_release(handle2);
	llcache_handle_release(handle);

	fetch_quit();

	return 0;
}
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/*
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Minimal unit test log implementation.
 *
 * It is necessary to have a logging implementation for the unit tests
 * so other netsurf modules that assume this functionality work.
 */

#include <stdarg.h>
#include <stdio.h>

#include "utils/log.h"

/** flag to enable verbose logging */
bool verbose_log = false;

nserror nslog_init(nslog_ensure_t *ensure, int *pargc, char **argv)
{
	return NSERROR_OK;
}


void nslog_log(const char *file, const char *func, int ln, const char *format, ...)
{
	va_list ap;

	if (verbose_log) {
		fprintf(stderr, "%s:%i %s: ", file, ln, func);

		va_start(ap, format);

		vfprintf(stderr, format, ap);

		va_end(ap);

		fputc('\n', stderr);
	}
}
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/*
 * Copyright 2017 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 *
 * heap fault injection generation.
 *
 * This library inject allocation faults into NetSurf tests
 */

#define _GNU_SOURCE
#include <stdio.h>
#include <stdint.h>
#include <limits.h>
#include <dlfcn.h>

#include "test/malloc_fig.h"

static unsigned int count = UINT_MAX;

void malloc_limit(unsigned int newcount)
{
	count = newcount;
	//fprintf(stderr, "malloc_limit %d\n", count);
}

void* malloc(size_t size)
{
	static void* (*real_malloc)(size_t) = NULL;
	void *p = NULL;

	if (real_malloc == NULL) {
		real_malloc = dlsym(RTLD_NEXT, "malloc");
	}

	if (count > 0) {
		p = real_malloc(size);
		count--;
	}
	//fprintf(stderr, "malloc(%d) = %p remian:%d\n", size, p, count);
	return p;
}
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/*
 * Copyright 2017 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 *
 * Interface to heap fault injection generation.
 *
 * This library is used to inject allocation faults into NetSurf tests
 */

#ifndef NETSURF_TEST_MALLOC_FIG_H
#define NETSURF_TEST_MALLOC_FIG_H

void malloc_limit(unsigned int count);

void* malloc(size_t size);

#endif
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uint8_t test_data_Messages[] = {
  0x1f, 0x8b, 0x08, 0x00, 0x00, 0x00, 0x00, 0x00, 0x02, 0x03, 0x8d, 0x5c,
  0xdd, 0x72, 0x1b, 0x3b, 0x72, 0xbe, 0x9f, 0xa7, 0x40, 0x9c, 0x72, 0xed,
  0x39, 0x55, 0x6b, 0xc9, 0xf2, 0xcf, 0xd9, 0x5d, 0xc4, 0xeb, 0x53, 0xfa,
  0xb1, 0x6c, 0xed, 0x4a, 0xb2, 0x22, 0x52, 0xeb, 0x9c, 0x5c, 0x84, 0x35,
  0xe4, 0x80, 0xe4, 0xac, 0x86, 0x33, 0x3c, 0xf3, 0x23, 0x89, 0x7b, 0x95,
  0x67, 0xc9, 0x45, 0xaa, 0xf2, 0x1a, 0x79, 0x94, 0x3c, 0x49, 0xfa, 0xeb,
  0x6e, 0x60, 0x30, 0x24, 0xe5, 0xdd, 0x0b, 0x12, 0x40, 0x77, 0x03, 0x83,
  0xdf, 0x46, 0x77, 0xa3, 0x81, 0x7f, 0x36, 0xe3, 0x65, 0xde, 0x98, 0x95,
  0x6b, 0x9a, 0x74, 0xe1, 0x1a, 0x33, 0xcf, 0x0b, 0x67, 0x08, 0x90, 0x76,
  0x6d, 0xb5, 0x4a, 0xdb, 0x7c, 0x96, 0x16, 0xc5, 0xc6, 0x2c, 0x5c, 0xe9,
  0xea, 0xb4, 0x75, 0x99, 0x99, 0xd7, 0xd5, 0xca, 0xd4, 0xae, 0xa9, 0xba,
  0x7a, 0xe6, 0x9a, 0xc3, 0xf3, 0xb4, 0xbd, 0xd2, 0xac, 0xc9, 0x3f, 0x9b,
  0xb4, 0x35, 0xd3, 0x2e, 0x2f, 0xb2, 0x57, 0x6d, 0xbe, 0x72, 0x07, 0xc6,
  0xdc, 0x14, 0x2e, 0x6d, 0x9c, 0x59, 0x54, 0x26, 0x2d, 0x33, 0xe3, 0xb2,
  0xbc, 0x35, 0xed, 0x92, 0x88, 0xf2, 0xb2, 0x69, 0x5d, 0x9a, 0x99, 0x6a,
  0x4e, 0xe9, 0xbc, 0x39, 0x48, 0x92, 0x6b, 0xd7, 0x8e, 0xba, 0x7a, 0x6e,
  0x35, 0xf4, 0xe9, 0xd3, 0x6a, 0xbd, 0xa9, 0xf3, 0xc5, 0xb2, 0xb5, 0xff,
  0xfb, 0x3f, 0xe6, 0xcd, 0xeb, 0xd7, 0x6f, 0x5f, 0xbd, 0x79, 0x7d, 0xf4,
  0x13, 0x55, 0xd9, 0x19, 0xa5, 0x30, 0x67, 0xee, 0xc1, 0x15, 0xd5, 0xda,
  0xd5, 0x4d, 0x72, 0x51, 0xce, 0x2b, 0x8b, 0xbf, 0xe4, 0xeb, 0xda, 0x95,
  0x16, 0x7f, 0xc9, 0xe9, 0xb2, 0xca, 0xa9, 0xa2, 0x56, 0xc3, 0x83, 0x83,
  0x83, 0xe4, 0x5f, 0xbb, 0xbc, 0xb5, 0xf8, 0x63, 0xb2, 0xbb, 0xdb, 0x4b,
  0xa6, 0x34, 0x14, 0x49, 0x6e, 0xa8, 0x21, 0x16, 0x7f, 0xc9, 0xd7, 0xe9,
  0x5f, 0xdd, 0xac, 0xb5, 0x12, 0x24, 0xd7, 0xe9, 0x43, 0xbe, 0xa0, 0xf6,
  0x5b, 0x1f, 0x49, 0xfe, 0x92, 0xbb, 0x47, 0x7b, 0x96, 0x37, 0xeb, 0x22,
  0xdd, 0x24, 0x77, 0x6d, 0x5e, 0xe4, 0x6d, 0x4e, 0x9f, 0x09, 0xb1, 0xe4,
  0xd3, 0xd3, 0xba, 0xaa, 0x5b, 0x2b, 0x41, 0x32, 0x4a, 0x1f, 0x1c, 0xbe,
  0x84, 0xd0, 0x14, 0xd5, 0x8c, 0x7a, 0xb6, 0x2a, 0x93, 0x9b, 0xb3, 0x73,
  0x4b, 0xbf, 0xe4, 0x32, 0x2f, 0xef, 0xc7, 0xee, 0xa9, 0xb5, 0xf8, 0xc3,
  0xa7, 0xa3, 0x96, 0x4c, 0xff, 0x8a, 0x3c, 0x9c, 0x11, 0x89, 0x9b, 0x3a,
  0x2f, 0x5b, 0xcb, 0xff, 0x48, 0xde, 0x52, 0xdb, 0xd3, 0xcc, 0x4a, 0x90,
  0x8c, 0xd6, 0x75, 0x4e, 0x95, 0x94, 0x00, 0xe8, 0xb3, 0x3a, 0xa5, 0x5a,
  0xd2, 0x1f, 0x7f, 0xa2, 0x2f, 0x08, 0xa9, 0x33, 0xce, 0x79, 0x56, 0x3d,
  0x96, 0x88, 0x98, 0x36, 0xad, 0x17, 0xae, 0x65, 0xcc, 0x35, 0x35, 0x8d,
  0x7e, 0xe6, 0x31, 0x2f, 0xb3, 0xea, 0x31, 0x19, 0xb9, 0xa2, 0xcf, 0xf9,
  0xa5, 0x5a, 0x39, 0x8b, 0x3f, 0xb3, 0x46, 0x37, 0x9d, 0xa4, 0xb3, 0x7b,
  0x8b, 0x3f, 0x53, 0x95, 0x0a, 0x3a, 0xaf, 0xea, 0xc7, 0xb4, 0xce, 0xac,
  0x86, 0x3d, 0xe2, 0x6e, 0x7d, 0x89, 0xb1, 0xb2, 0x77, 0x6b, 0x86, 0x15,
  0x48, 0x24, 0xa3, 0xb6, 0x5a, 0x5b, 0xfc, 0x19, 0xd4, 0x22, 0x2f, 0x17,
  0x3c, 0x23, 0x24, 0xc3, 0xc5, 0x0a, 0xf3, 0xca, 0x4a, 0x90, 0x8c, 0xab,
  0xaa, 0x98, 0xa6, 0x75, 0x63, 0x7d, 0x24, 0xb9, 0x75, 0x65, 0xe6, 0x6a,
  0x2b, 0x01, 0x0d, 0x66, 0x7b, 0xe6, 0xe6, 0x69, 0x57, 0xb4, 0xd2, 0xcb,
  0x69, 0x63, 0x32, 0x49, 0xa3, 0x4a, 0xee, 0x62, 0xb5, 0x40, 0x95, 0xdc,
  0xa2, 0xae, 0x3a, 0x9a, 0x8c, 0xb9, 0x14, 0x8a, 0xaa, 0x03, 0x83, 0x70,
  0x88, 0xc1, 0x57, 0x4e, 0xba, 0xb6, 0xad, 0xca, 0xc6, 0x6a, 0xc8, 0xb0,
  0xe3, 0x2c, 0xa3, 0xe9, 0xdf, 0x58, 0x0d, 0x0d, 0xd5, 0x84, 0xe1, 0xe3,
  0x65, 0x5d, 0x4d, 0x2d, 0xff, 0x4f, 0x9d, 0x80, 0x46, 0x6d, 0xda, 0x76,
  0x8d, 0x95, 0x80, 0x09, 0xa5, 0xaa, 0xc7, 0x65, 0xbe, 0x42, 0xa1, 0xf3,
  0xb9, 0xab, 0x69, 0x65, 0xe4, 0x2b, 0x9e, 0x0d, 0xbe, 0x3d, 0xc7, 0x45,
  0x11, 0x70, 0x45, 0x41, 0x6b, 0x0d, 0x40, 0xea, 0x18, 0xea, 0xfa, 0xb6,
  0xc8, 0x9b, 0xd6, 0x6a, 0x98, 0x7c, 0xa1, 0xbf, 0xaa, 0xde, 0x58, 0x0d,
  0x93, 0xd3, 0xaa, 0xba, 0xc7, 0x1c, 0xd4, 0x30, 0xf9, 0xc6, 0xc3, 0x67,
  0x25, 0xf0, 0xb9, 0xa9, 0xda, 0xa8, 0xba, 0x69, 0x2b, 0xb3, 0xd4, 0x72,
  0x46, 0xcb, 0xea, 0xd1, 0xe7, 0x45, 0xdc, 0xcc, 0x24, 0x81, 0xb5, 0x72,
  0xe6, 0x0a, 0xd7, 0x3a, 0x8f, 0x95, 0x14, 0x57, 0x6b, 0x36, 0xf8, 0x88,
  0xcc, 0x0f, 0xd7, 0x46, 0x9d, 0x6e, 0xd6, 0x55, 0x93, 0xf3, 0x2c, 0x57,
  0x92, 0x36, 0x5d, 0xd4, 0xe8, 0x8b, 0xc5, 0x82, 0x5a, 0x26, 0x53, 0x6b,
  0x87, 0x26, 0xff, 0x9b, 0xb3, 0x58, 0xf3, 0xcf, 0xe0, 0x6f, 0x5d, 0xe3,
  0x5a, 0xcb, 0xff, 0xbb, 0x9f, 0xf9, 0xe2, 0x8a, 0xf5, 0x69, 0x0d, 0x26,
  0x43, 0x5d, 0x20, 0x21, 0xc3, 0x2e, 0x69, 0xdd, 0x97, 0x33, 0x67, 0x35,
  0xf4, 0xf3, 0xc8, 0x4f, 0xa3, 0xe4, 0x13, 0x51, 0x7a, 0xd8, 0x27, 0x66,
  0x51, 0x8a, 0xa0, 0x79, 0x4f, 0x6b, 0x9f, 0x8a, 0xb6, 0x21, 0xc6, 0xc4,
  0x4c, 0x95, 0x70, 0x2d, 0xee, 0xc0, 0xf9, 0xb4, 0x42, 0x0d, 0x0d, 0x33,
  0x75, 0x67, 0x3e, 0x6b, 0x12, 0x5d, 0x40, 0xe0, 0x01, 0xc4, 0xf8, 0xac,
  0x04, 0x34, 0x3e, 0x45, 0x91, 0xae, 0x1b, 0xb4, 0x50, 0x22, 0xc9, 0xb8,
  0x76, 0xce, 0xe2, 0x8f, 0x63, 0x03, 0x8e, 0x81, 0xce, 0x3f, 0xaf, 0x0a,
  0xcc, 0xef, 0xb3, 0xbc, 0xa6, 0xaf, 0x63, 0x84, 0xb1, 0x38, 0xfd, 0xc4,
  0x4b, 0x30, 0x4f, 0xe8, 0xa7, 0x54, 0x4d, 0x20, 0xc3, 0xa8, 0x80, 0x30,
  0x4c, 0x51, 0x4a, 0x9f, 0x11, 0x2f, 0x27, 0xa6, 0x6b, 0x35, 0x4c, 0x88,
  0x15, 0x8d, 0x3a, 0x1a, 0x88, 0x06, 0xbd, 0x49, 0xdd, 0xd2, 0x82, 0xfb,
  0x51, 0xb6, 0xb4, 0x5c, 0x74, 0xbc, 0xe6, 0x7c, 0x2c, 0xb9, 0xa9, 0xab,
  0xa7, 0xcd, 0x78, 0xb3, 0x26, 0xb6, 0x88, 0x98, 0x69, 0x29, 0x2a, 0xc0,
  0x6b, 0x5a, 0xc4, 0xf6, 0xba, 0x32, 0x6b, 0x24, 0x3c, 0xe8, 0xb8, 0x6b,
  0x97, 0x76, 0x94, 0xaf, 0xd6, 0xb4, 0x8b, 0x44, 0x88, 0x93, 0xb4, 0xc9,
  0x67, 0x96, 0xff, 0xb1, 0xb3, 0x2c, 0xe9, 0x8b, 0xb9, 0xe7, 0x81, 0x9c,
  0x71, 0x7c, 0x79, 0x65, 0xf1, 0xb7, 0x8d, 0x3d, 0xaf, 0x4a, 0x1a, 0x4e,
  0xfe, 0x4f, 0x74, 0x75, 0xf7, 0x20, 0x73, 0x9e, 0xae, 0x88, 0xdd, 0xa2,
  0x7d, 0xc2, 0x88, 0x03, 0x43, 0xa6, 0x25, 0x3d, 0x6a, 0x37, 0x85, 0x7b,
  0x6d, 0xef, 0x68, 0xff, 0xf9, 0x3a, 0x0a, 0x80, 0x23, 0xed, 0x26, 0xcc,
  0xff, 0x66, 0x46, 0x9d, 0x5e, 0x06, 0xd4, 0x1b, 0x42, 0xd1, 0xb7, 0x69,
  0xe6, 0x04, 0xd0, 0x5b, 0xfb, 0xa9, 0xae, 0xab, 0xda, 0x64, 0xf9, 0x7c,
  0xde, 0x35, 0x84, 0xa0, 0x41, 0x95, 0x99, 0x78, 0x3d, 0x8a, 0x39, 0x24,
  0x45, 0xc7, 0xe9, 0x94, 0x21, 0x6d, 0x3a, 0x4d, 0x4e, 0x8b, 0xaa, 0x71,
  0x00, 0x70, 0xa4, 0x07, 0xe9, 0x82, 0x14, 0xa8, 0x67, 0xae, 0xb4, 0x72,
  0x8e, 0x1b, 0x2a, 0x4e, 0x79, 0x56, 0x32, 0xe2, 0x9d, 0xd5, 0x4a, 0x80,
  0x59, 0x80, 0x3d, 0x81, 0xf0, 0x08, 0x90, 0x04, 0xdd, 0x69, 0xb5, 0x5a,
  0x13, 0x08, 0x01, 0x16, 0x24, 0xc0, 0xb4, 0x8d, 0x10, 0x84, 0xfe, 0x91,
  0xc0, 0x7e, 0x76, 0x4e, 0x1b, 0xb9, 0x6c, 0x6c, 0xd8, 0x6e, 0x0a, 0xde,
  0xd8, 0x81, 0x3b, 0x9e, 0x56, 0x5d, 0x6b, 0xf9, 0x3f, 0xe1, 0x6d, 0x04,
  0xd9, 0x10, 0x02, 0x79, 0xda, 0x21, 0x49, 0xff, 0x09, 0x56, 0x21, 0x7f,
  0x62, 0x4d, 0x43, 0x98, 0xd2, 0x76, 0x0d, 0x32, 0x84, 0xba, 0x2c, 0x68,
  0xe6, 0xa1, 0xd2, 0x1c, 0x07, 0x43, 0xa0, 0x16, 0xba, 0xb4, 0x46, 0x0e,
  0x84, 0xa6, 0x09, 0x2b, 0xe6, 0xa4, 0xae, 0x1e, 0x1b, 0x9a, 0xc5, 0x1a,
  0x32, 0xd7, 0xfa, 0x5c, 0x54, 0xd3, 0x94, 0xf3, 0x83, 0xdd, 0x2c, 0x38,
  0x65, 0x96, 0xca, 0xc6, 0x40, 0x70, 0x89, 0x2a, 0x7b, 0xbc, 0xd4, 0xdf,
  0xa3, 0xcf, 0xa9, 0xdf, 0xb4, 0x4b, 0x10, 0x35, 0xad, 0xf6, 0xcb, 0xad,
  0xcb, 0xb0, 0xd9, 0x49, 0x20, 0xfb, 0xc7, 0x88, 0xf2, 0xa1, 0xde, 0x1c,
  0x4a, 0xea, 0xa2, 0x9c, 0xd1, 0xbe, 0x4a, 0x03, 0x4f, 0x72, 0x89, 0x40,
  0xce, 0xdc, 0x8c, 0xf8, 0x5a, 0x0c, 0xb9, 0xae, 0xea, 0x95, 0xc5, 0x5f,
  0x5a, 0x78, 0xae, 0x89, 0x7a, 0xf8, 0xea, 0x04, 0xb6, 0xe9, 0xda, 0x96,
  0xd8, 0x72, 0x13, 0x58, 0x02, 0x4d, 0x78, 0x47, 0x5c, 0x1b, 0x4c, 0xa6,
  0x09, 0x58, 0xeb, 0x23, 0xc9, 0xa8, 0xa4, 0x35, 0x4f, 0x99, 0x75, 0x16,
  0xf8, 0x64, 0xbf, 0xcb, 0x0a, 0x5d, 0xd8, 0x6a, 0xa9, 0x0f, 0x35, 0x27,
  0x2f, 0x7b, 0xfc, 0xf9, 0xdd, 0x19, 0x73, 0x8b, 0x87, 0x36, 0x2f, 0x4d,
  0xa9, 0x93, 0x4e, 0x51, 0x54, 0xfa, 0x00, 0xa5, 0xa5, 0x63, 0x1c, 0x21,
  0x7f, 0x30, 0x73, 0xa5, 0x08, 0xe6, 0xff, 0xac, 0xc8, 0xd7, 0xd3, 0x8a,
  0xb6, 0x68, 0xc6, 0x9e, 0x52, 0x4a, 0xd0, 0x03, 0x94, 0xcc, 0x4f, 0x3f,
  0x3b, 0xe3, 0x09, 0x88, 0x99, 0x27, 0xf0, 0x59, 0x34, 0x0f, 0x79, 0x72,
  0xcb, 0x14, 0x67, 0xd9, 0x65, 0x89, 0xa6, 0xa2, 0xdb, 0x2a, 0x91, 0xa4,
  0xce, 0xeb, 0x94, 0x04, 0x08, 0xfe, 0x97, 0xb8, 0xd6, 0x99, 0x69, 0x86,
  0x75, 0xf6, 0x68, 0xb4, 0x36, 0x46, 0xa3, 0xb5, 0x8c, 0xfb, 0x5a, 0x16,
  0x1b, 0x2d, 0x9c, 0x62, 0x22, 0x38, 0xcc, 0xb9, 0x64, 0x99, 0x97, 0xbc,
  0x04, 0x74, 0x8a, 0xfa, 0xe9, 0xff, 0xe9, 0xa9, 0x75, 0x75, 0x99, 0x16,
  0xc7, 0xeb, 0x75, 0xe8, 0x27, 0xa7, 0x30, 0x93, 0xae, 0xd7, 0x85, 0xe7,
  0x3c, 0xe0, 0xc8, 0xc4, 0x40, 0x1d, 0x6f, 0x97, 0xf4, 0x6f, 0x5e, 0x36,
  0x0c, 0xbb, 0xa4, 0x45, 0x60, 0xf1, 0x67, 0x1e, 0x72, 0xda, 0x79, 0x22,
  0xcc, 0x5f, 0x34, 0xfd, 0x97, 0x7d, 0xf0, 0xc6, 0x6a, 0x60, 0x5e, 0xe6,
  0x0c, 0xbd, 0x2b, 0xef, 0x4b, 0x92, 0xbd, 0xac, 0x86, 0x42, 0x99, 0x16,
  0x9d, 0xb3, 0xf2, 0xef, 0x73, 0x53, 0x57, 0xaf, 0x88, 0x21, 0x5a, 0x1f,
  0x7a, 0xb8, 0xb0, 0x72, 0xe5, 0xe8, 0x80, 0x2a, 0xfc, 0x26, 0x25, 0x0e,
  0xcc, 0x7f, 0x3d, 0x8c, 0xb6, 0x14, 0xe2, 0x7a, 0x8d, 0xf5, 0x61, 0xdc,
  0x16, 0x62, 0x90, 0x99, 0xb4, 0x07, 0x1c, 0x2e, 0xa0, 0x46, 0x6e, 0xd6,
  0xd5, 0xe8, 0x3d, 0x04, 0x34, 0xe7, 0x9b, 0xb6, 0xe1, 0x5e, 0xee, 0x5b,
  0x45, 0x7b, 0x0e, 0xf6, 0x46, 0x1f, 0x7a, 0xf8, 0x0d, 0xd2, 0xc4, 0x27,
  0x20, 0xa5, 0xf6, 0x51, 0x8f, 0xfd, 0x42, 0x62, 0x3f, 0x36, 0x2b, 0xf3,
  0x03, 0x2b, 0x12, 0x4b, 0x49, 0xfe, 0x18, 0x97, 0xf8, 0x1a, 0x4a, 0x40,
  0x33, 0x4b, 0xd7, 0x2e, 0x86, 0x1e, 0xd9, 0xdb, 0xf3, 0x53, 0xf3, 0xe6,
  0xe8, 0xf5, 0x1f, 0x62, 0xe8, 0x1b, 0x81, 0xfe, 0xe1, 0xa7, 0xf7, 0x5a,
  0xe9, 0xa6, 0x91, 0xfd, 0x9a, 0x43, 0x43, 0xa2, 0x93, 0xf6, 0x35, 0xb7,
  0x4d, 0x02, 0x86, 0x5c, 0xac, 0x78, 0xaf, 0x95, 0x80, 0xd4, 0x1a, 0x08,
  0xff, 0x80, 0xd3, 0x74, 0xe3, 0xd5, 0x06, 0x56, 0x9e, 0xea, 0x46, 0xab,
  0x70, 0xdd, 0x8d, 0x81, 0xc9, 0xc2, 0x8e, 0x2c, 0xbd, 0xd8, 0x95, 0xb3,
  0xa5, 0x8c, 0x6f, 0x28, 0x48, 0x44, 0x25, 0x95, 0x98, 0x14, 0xa2, 0xc2,
  0xe9, 0x40, 0x4c, 0x92, 0x31, 0x06, 0xcf, 0x54, 0xce, 0x19, 0xc3, 0x1f,
  0x48, 0xc9, 0xb8, 0x4c, 0xa7, 0xae, 0x18, 0xe7, 0x2d, 0x4d, 0x65, 0xfe,
  0x1f, 0x22, 0xb0, 0xa6, 0xfd, 0x27, 0x03, 0x10, 0xa3, 0xc9, 0xb5, 0x89,
  0xe6, 0xe9, 0x90, 0x62, 0x30, 0x25, 0x87, 0x28, 0x1a, 0xb4, 0xbc, 0xca,
  0xac, 0x04, 0x43, 0xd4, 0x35, 0x96, 0x2e, 0xfe, 0x86, 0xe0, 0x53, 0xda,
  0x8a, 0x65, 0x86, 0x72, 0x38, 0x44, 0x0e, 0xa6, 0xe9, 0xd6, 0x97, 0xfc,
  0x4c, 0x1d, 0x82, 0xb7, 0x26, 0xeb, 0x6e, 0xd3, 0x86, 0x33, 0x76, 0x88,
  0x27, 0x51, 0xac, 0xad, 0x73, 0xde, 0x79, 0x1a, 0x1b, 0x27, 0xb6, 0xda,
  0x3f, 0x9c, 0xbc, 0x3b, 0x3d, 0xb0, 0x3b, 0x83, 0xf7, 0xb5, 0xca, 0xcb,
  0x67, 0x9c, 0x30, 0x73, 0x4e, 0x0d, 0xe9, 0x46, 0xd4, 0x8b, 0x69, 0x61,
  0x25, 0xd8, 0x1a, 0x52, 0xc8, 0x54, 0xf8, 0xdb, 0xaa, 0x59, 0x5a, 0xe4,
  0xd9, 0x1d, 0x09, 0x40, 0x85, 0xe5, 0xa8, 0xe9, 0x10, 0xdf, 0x43, 0x73,
  0x4e, 0xeb, 0x47, 0x49, 0xb0, 0x94, 0x86, 0x14, 0x17, 0x4d, 0xd3, 0x51,
  0xcd, 0x24, 0x18, 0xa2, 0xb4, 0xd2, 0x12, 0xa8, 0xce, 0x70, 0x95, 0x96,
  0xb4, 0x5f, 0xd6, 0x5f, 0xc6, 0xe3, 0x9b, 0xd1, 0x70, 0xc9, 0x3f, 0xe4,
  0xa9, 0x59, 0xb6, 0xed, 0x5a, 0x16, 0xff, 0x90, 0xfc, 0x39, 0x16, 0xb1,
  0x5b, 0xa8, 0xc5, 0x1f, 0x6d, 0x13, 0x65, 0x29, 0x42, 0x81, 0xd2, 0xe9,
  0xe6, 0x1a, 0xe4, 0x3a, 0xd4, 0x88, 0xe7, 0xd8, 0x5d, 0xd9, 0xc8, 0xb2,
  0xa4, 0x8e, 0x67, 0x79, 0x36, 0x2c, 0x3f, 0x99, 0x82, 0xb4, 0x04, 0xb5,
  0xb7, 0xaf, 0x2b, 0x59, 0x1a, 0x1f, 0x48, 0x10, 0x6d, 0x11, 0xfb, 0x28,
  0x6c, 0x46, 0x55, 0x25, 0x6f, 0x24, 0xf0, 0x7b, 0x36, 0x8b, 0x3d, 0x67,
  0xae, 0x99, 0x05, 0x0c, 0x4c, 0x1d, 0xa6, 0x59, 0x41, 0xa5, 0x81, 0x8d,
  0x62, 0x8e, 0x69, 0xf5, 0xe8, 0xa6, 0x66, 0x2a, 0xe2, 0xca, 0x41, 0xe2,
  0x39, 0x02, 0xa9, 0x14, 0xa4, 0xf7, 0xf3, 0x06, 0xe4, 0x19, 0x43, 0xcf,
  0x14, 0x22, 0x64, 0xcf, 0x1b, 0x58, 0xb1, 0xe0, 0xda, 0x89, 0x5a, 0xc1,
  0xab, 0x17, 0x51, 0x2e, 0x8f, 0x61, 0xbe, 0x24, 0x24, 0xb4, 0x28, 0x52,
  0x02, 0xa9, 0x8d, 0x51, 0x31, 0xda, 0x16, 0xe8, 0xdc, 0x90, 0x6a, 0xa2,
  0x36, 0x09, 0x20, 0x74, 0x63, 0x35, 0xeb, 0xb0, 0x43, 0xf0, 0xf6, 0x65,
  0x07, 0x29, 0x4f, 0x82, 0x15, 0x9a, 0xce, 0x64, 0xa5, 0xa6, 0x10, 0x82,
  0x23, 0x3b, 0x4a, 0xd6, 0xdb, 0x51, 0x42, 0x81, 0x62, 0x1a, 0x68, 0x22,
  0x23, 0x01, 0x65, 0x28, 0xa8, 0xa5, 0xe0, 0x2a, 0xba, 0x74, 0x44, 0x96,
  0xf3, 0xba, 0xe8, 0xe7, 0xa1, 0x2c, 0x27, 0x4b, 0x03, 0x9a, 0xca, 0x0f,
  0xf4, 0x67, 0x32, 0x51, 0x3f, 0x7e, 0x4c, 0xce, 0xa8, 0x8c, 0x71, 0x95,
  0x91, 0xc4, 0xce, 0xff, 0x9c, 0xfe, 0x85, 0x4a, 0x75, 0x35, 0x60, 0x21,
  0xc6, 0xf0, 0x37, 0x67, 0xe9, 0x86, 0x94, 0xfe, 0xc7, 0xca, 0x10, 0x84,
  0x46, 0x6b, 0x51, 0x31, 0xf8, 0xad, 0x80, 0x97, 0x34, 0xda, 0x43, 0xc4,
  0x3b, 0x46, 0x9c, 0x93, 0xfc, 0x3c, 0x84, 0xbf, 0x17, 0x78, 0xfe, 0xb0,
  0x45, 0xff, 0x13, 0xc3, 0x47, 0xf9, 0xd3, 0x10, 0x7c, 0xf4, 0xcd, 0x39,
  0x52, 0xb6, 0x68, 0x32, 0xb8, 0xfb, 0x00, 0x7c, 0xc3, 0x40, 0xd4, 0x05,
  0xe0, 0xa8, 0x32, 0x02, 0xe7, 0xca, 0xf4, 0x98, 0x51, 0x57, 0xa2, 0x39,
  0x12, 0x24, 0x57, 0x15, 0xa7, 0x24, 0x48, 0xc6, 0x9d, 0x6b, 0xb8, 0xfd,
  0x12, 0x26, 0xdf, 0x5c, 0x56, 0x0a, 0x24, 0xc4, 0x92, 0xf1, 0xb2, 0xab,
  0x85, 0x48, 0x23, 0x24, 0xf6, 0xe4, 0x48, 0x4b, 0x40, 0x92, 0x58, 0xdb,
  0x71, 0x87, 0xf9, 0x48, 0xe2, 0x07, 0xca, 0xbe, 0x6c, 0x60, 0x5c, 0xa3,
  0x7f, 0xf3, 0x7f, 0xff, 0xf9, 0x5f, 0x86, 0x22, 0x87, 0x7d, 0xd4, 0xd4,
  0x0e, 0xc3, 0x00, 0x93, 0x82, 0xa7, 0xbf, 0xd3, 0x0c, 0x9d, 0x08, 0x23,
  0x7b, 0x73, 0xb5, 0x55, 0x4b, 0x3c, 0xcc, 0xe7, 0x70, 0xfc, 0x0d, 0x2f,
  0xf9, 0x29, 0x15, 0x09, 0x83, 0x35, 0xcd, 0xc8, 0xbd, 0x19, 0xef, 0xca,
  0xc7, 0x3a, 0x6f, 0x89, 0x95, 0xda, 0x6f, 0x14, 0xc2, 0xd0, 0x93, 0xa5,
  0x6d, 0x0a, 0x61, 0x93, 0x4d, 0x8e, 0xf3, 0x94, 0xfe, 0x33, 0x56, 0x4f,
  0x6a, 0x56, 0x4f, 0xea, 0x36, 0x59, 0xb4, 0xf7, 0xb0, 0x08, 0xb0, 0x31,
  0xcc, 0x37, 0x08, 0x40, 0x52, 0x19, 0x17, 0x58, 0x36, 0x27, 0xb4, 0x69,
  0xbe, 0x3c, 0x78, 0x3d, 0x7f, 0xf9, 0x92, 0x71, 0x1d, 0x97, 0xb4, 0x4d,
  0x71, 0xd3, 0x15, 0x24, 0x90, 0xfa, 0x6a, 0xe3, 0xbb, 0xdf, 0x23, 0x1c,
  0x11, 0x41, 0xb1, 0x97, 0x3c, 0xa6, 0xb6, 0x3e, 0x02, 0xe0, 0x99, 0x6b,
  0xa9, 0xee, 0x30, 0x8e, 0x70, 0xc8, 0xb5, 0x5e, 0x3b, 0xea, 0x1f, 0xfe,
  0x47, 0xf2, 0xd6, 0xf7, 0xb7, 0x0d, 0x31, 0x80, 0x59, 0xb7, 0xb4, 0x46,
  0x54, 0x4c, 0x00, 0x82, 0x54, 0x6d, 0x7c, 0x4c, 0xc0, 0x29, 0x69, 0x14,
  0x05, 0x64, 0x33, 0x1f, 0x63, 0xf0, 0xb7, 0xaa, 0xbe, 0x47, 0x99, 0x46,
  0x23, 0x0c, 0x0c, 0xb6, 0x4d, 0xbf, 0xae, 0x7f, 0xe6, 0x2a, 0xfa, 0x95,
  0x7c, 0xdb, 0x95, 0x5c, 0x8f, 0x31, 0xf4, 0x5c, 0x93, 0xd2, 0xaf, 0xa1,
  0xdd, 0x05, 0x0b, 0x53, 0x09, 0x4c, 0x2d, 0x14, 0xbf, 0x35, 0xf9, 0xdc,
  0x6c, 0xaa, 0xce, 0xfc, 0x8a, 0xb2, 0x68, 0x4e, 0x60, 0xe9, 0xb3, 0xd6,
  0x4a, 0xd4, 0x53, 0x12, 0xf9, 0x7d, 0x4d, 0xc0, 0x34, 0xc1, 0x15, 0xb8,
  0x47, 0x89, 0x89, 0xa0, 0xd6, 0x34, 0x8c, 0xe8, 0x84, 0x36, 0xad, 0x03,
  0x0f, 0xe9, 0x59, 0x08, 0x08, 0xb9, 0x52, 0x5f, 0x69, 0xb2, 0x3c, 0xb2,
  0xbd, 0xf2, 0x58, 0xa6, 0x00, 0xf8, 0x5e, 0x66, 0x5e, 0xbc, 0x6c, 0x5e,
  0x90, 0x42, 0x49, 0x0c, 0x35, 0xdb, 0x90, 0x64, 0x4e, 0x8c, 0xa4, 0x39,
  0x30, 0xe6, 0xac, 0xe2, 0xda, 0x3c, 0xa6, 0x25, 0xab, 0xee, 0xb5, 0x23,
  0x35, 0x7f, 0xe6, 0x4c, 0xde, 0x0e, 0x8b, 0x12, 0x76, 0x0b, 0xb9, 0x5f,
  0xb3, 0x0e, 0xb0, 0x3c, 0x91, 0xc6, 0x5a, 0xd9, 0xad, 0x6f, 0x40, 0x0f,
  0xc0, 0xa7, 0xe9, 0x5b, 0xb7, 0x5c, 0x38, 0x7a, 0x34, 0x6f, 0xa5, 0xc1,
  0x95, 0x2f, 0x81, 0x20, 0x98, 0xf4, 0x2c, 0xe7, 0x34, 0xdc, 0xca, 0x73,
  0x9e, 0xb7, 0x51, 0xf3, 0x38, 0xcd, 0x18, 0x8a, 0xc8, 0x10, 0x4b, 0x7d,
  0x64, 0xb4, 0x65, 0x06, 0xfb, 0x29, 0xcd, 0x42, 0x30, 0x85, 0xb4, 0x0b,
  0xbd, 0xe4, 0x2a, 0x34, 0x34, 0xdf, 0xb9, 0xf3, 0x82, 0x16, 0x28, 0x75,
  0x6d, 0xfe, 0xef, 0x3f, 0xff, 0x9b, 0xe1, 0x6c, 0x16, 0x88, 0x74, 0x44,
  0x4e, 0xf7, 0x18, 0xd2, 0x95, 0xe4, 0x9b, 0x32, 0xab, 0x96, 0x34, 0x3c,
  0x05, 0x5a, 0x22, 0x74, 0xb2, 0xe4, 0x40, 0x4d, 0x2d, 0xcc, 0xcb, 0xbe,
  0x18, 0x4e, 0xb2, 0x2a, 0x0d, 0xa4, 0x5f, 0xd5, 0x3d, 0x9e, 0x76, 0x44,
  0x6c, 0x35, 0xfd, 0x7a, 0x7f, 0xa5, 0x1a, 0x3e, 0x8d, 0xbf, 0x71, 0xab,
  0x75, 0xbb, 0x89, 0x36, 0x2c, 0xad, 0x3e, 0x6d, 0x32, 0xf3, 0x9c, 0x34,
  0x69, 0x6e, 0x7d, 0x43, 0x80, 0x2c, 0x60, 0x78, 0xf2, 0xa0, 0xdb, 0x18,
  0x57, 0x92, 0x12, 0x1c, 0xf0, 0xaa, 0x0e, 0x7d, 0x21, 0x69, 0xc2, 0x52,
  0xd9, 0x9e, 0x21, 0x41, 0xba, 0x88, 0xd0, 0xac, 0xd9, 0x45, 0x69, 0x36,
  0x1c, 0x2a, 0xad, 0xef, 0x7b, 0x3b, 0x39, 0xd7, 0x65, 0xcb, 0x1a, 0xfa,
  0x84, 0xad, 0x76, 0x94, 0x62, 0xcb, 0xfd, 0x04, 0xff, 0x48, 0x05, 0xcb,
  0xfe, 0x24, 0x98, 0xf6, 0x09, 0x0a, 0x7b, 0x60, 0x63, 0x27, 0x1c, 0x20,
  0x0d, 0x3b, 0xa2, 0x9d, 0xe0, 0x9f, 0xf3, 0xf4, 0xe6, 0x9e, 0x09, 0x45,
  0x7a, 0xd0, 0xf1, 0x8c, 0xda, 0x65, 0x3f, 0xcc, 0xda, 0xba, 0xf8, 0xd8,
  0x2a, 0x58, 0xd5, 0xfd, 0x09, 0xa8, 0xd5, 0x14, 0x1b, 0x23, 0xe2, 0x2c,
  0x5c, 0xf5, 0x60, 0xbb, 0x99, 0xb0, 0x7a, 0xea, 0xdb, 0xe0, 0xc1, 0x31,
  0x7d, 0xc5, 0xdc, 0x21, 0xb2, 0x2c, 0x4d, 0xc4, 0xb4, 0xd4, 0x7f, 0x26,
  0x42, 0xc6, 0x19, 0x3f, 0x34, 0xcb, 0x7c, 0xde, 0x7e, 0x7c, 0xf4, 0x03,
  0xc2, 0xc7, 0x1e, 0x3c, 0xd0, 0x88, 0xf9, 0xa9, 0xa6, 0x88, 0x38, 0x23,
  0x77, 0xc6, 0xf0, 0x64, 0x03, 0x6c, 0x11, 0xb3, 0x87, 0xcf, 0x2f, 0x38,
  0x66, 0x10, 0xd5, 0x42, 0x70, 0xf6, 0xc0, 0xad, 0x41, 0x04, 0x53, 0x59,
  0xe1, 0x37, 0x34, 0x9e, 0xa3, 0x59, 0x9d, 0xaf, 0x29, 0x4f, 0x88, 0x7a,
  0x9c, 0x9c, 0x8a, 0xf8, 0x14, 0x6c, 0x53, 0x37, 0x35, 0x0b, 0xb0, 0x62,
  0xa8, 0x32, 0x9a, 0xda, 0x43, 0xb0, 0xa7, 0x91, 0xeb, 0x40, 0x23, 0xb9,
  0xe3, 0x5c, 0x31, 0xf9, 0xda, 0xb3, 0xcf, 0x2b, 0x57, 0x76, 0x76, 0xc2,
  0xe7, 0x43, 0x11, 0x24, 0x26, 0xfd, 0x95, 0xbb, 0xb6, 0x23, 0x39, 0xaa,
  0x9b, 0xb4, 0x1a, 0x8f, 0xf1, 0x4f, 0xc2, 0xcc, 0xd7, 0x1b, 0x1a, 0x10,
  0xd8, 0xcf, 0x34, 0x15, 0x93, 0xcc, 0xb8, 0x0e, 0xb0, 0xa7, 0xd9, 0x89,
  0x98, 0xd5, 0x7c, 0x3a, 0xa6, 0x7a, 0x90, 0xfd, 0x85, 0xf7, 0x84, 0x89,
  0xaa, 0x92, 0x18, 0x19, 0x6f, 0x81, 0xf3, 0xc6, 0x8d, 0x09, 0xec, 0xc0,
  0x31, 0x22, 0x2e, 0x24, 0x95, 0x05, 0x51, 0x66, 0x58, 0x10, 0x65, 0xa6,
  0xed, 0x47, 0x34, 0xa6, 0x9a, 0x4b, 0xa7, 0x04, 0x03, 0x96, 0xbd, 0x99,
  0x44, 0xd6, 0x2c, 0x66, 0xe7, 0x15, 0x2d, 0x01, 0xfc, 0xfb, 0x94, 0x64,
  0xff, 0x24, 0xaa, 0x3a, 0x6f, 0x73, 0xcc, 0xe9, 0x27, 0x7a, 0x18, 0x15,
  0x20, 0x42, 0x77, 0xfe, 0x9e, 0xf3, 0xc1, 0xc0, 0x26, 0x2b, 0x90, 0xa3,
  0xc6, 0xaf, 0xc3, 0x7f, 0xaf, 0xaa, 0xd5, 0x4d, 0xd1, 0x35, 0x16, 0x11,
  0x33, 0xc9, 0xcb, 0x18, 0x38, 0x18, 0x27, 0x4a, 0x7b, 0xdc, 0x55, 0x5e,
  0x86, 0x1c, 0xb0, 0x67, 0xc6, 0xe0, 0x38, 0xcf, 0x0a, 0x00, 0x8f, 0x15,
  0xcb, 0x1e, 0x2d, 0x48, 0x0e, 0x03, 0xc7, 0xed, 0x51, 0x71, 0xce, 0xd7,
  0xdc, 0x57, 0x5d, 0x51, 0x8c, 0xd8, 0x58, 0x4c, 0x5d, 0x48, 0x71, 0x35,
  0x1c, 0x0f, 0x30, 0xda, 0xc8, 0xa3, 0x23, 0x19, 0xc8, 0x85, 0x53, 0x3b,
  0x2e, 0xa2, 0x66, 0x34, 0x09, 0x6c, 0xba, 0x47, 0xc5, 0x9f, 0xb9, 0xe3,
  0x4d, 0x41, 0x8e, 0xbb, 0x26, 0x7a, 0xde, 0x85, 0xe2, 0xc3, 0x79, 0x95,
  0xc7, 0x45, 0x27, 0x58, 0x3d, 0x59, 0x7f, 0x78, 0xe5, 0xc9, 0xa2, 0xe3,
  0xac, 0x9e, 0x2c, 0x1c, 0xa0, 0x4d, 0xc2, 0x09, 0x1a, 0xa0, 0xe9, 0x14,
  0x10, 0xfa, 0x47, 0x0a, 0x53, 0x1d, 0x62, 0xd5, 0x04, 0x11, 0x43, 0x31,
  0x9f, 0x91, 0x81, 0x72, 0x0e, 0xe6, 0xc1, 0x72, 0xae, 0xc5, 0x08, 0x3d,
  0xe2, 0x52, 0x44, 0xaf, 0x38, 0x4c, 0x42, 0x14, 0xb6, 0xb7, 0x18, 0x15,
  0xb7, 0xfe, 0xaf, 0x9e, 0xdd, 0x44, 0xa7, 0x40, 0xa3, 0x09, 0xd8, 0x91,
  0x00, 0xcc, 0x48, 0xc7, 0x28, 0x9c, 0xf5, 0x92, 0xb0, 0x35, 0xd1, 0xa8,
  0x54, 0x70, 0xb1, 0x80, 0x25, 0x77, 0xda, 0x2d, 0x16, 0x2c, 0xde, 0x4c,
  0x18, 0x40, 0xe2, 0x08, 0x41, 0xa2, 0x13, 0x34, 0x2e, 0x82, 0x40, 0x27,
  0xd5, 0x13, 0x1f, 0xbd, 0x70, 0xc2, 0x4c, 0xa6, 0xd5, 0x93, 0x69, 0x71,
  0x0a, 0xe3, 0xf1, 0xa4, 0xb6, 0xc4, 0xf8, 0xb3, 0xaf, 0x57, 0x01, 0xcf,
  0x07, 0x9e, 0xdc, 0xbf, 0x3e, 0xa5, 0x2d, 0x49, 0x8b, 0xf6, 0xe3, 0xa5,
  0x9b, 0xb7, 0x3a, 0x6e, 0x7c, 0x04, 0x3a, 0xd1, 0x48, 0x04, 0x8b, 0xa8,
  0x6f, 0x71, 0xb0, 0xcd, 0xbb, 0x0b, 0xce, 0x54, 0x27, 0xf8, 0xf7, 0xa9,
  0x88, 0xea, 0x4c, 0xb7, 0x34, 0x36, 0x89, 0x7b, 0x35, 0x6b, 0xc2, 0x29,
  0xa3, 0x49, 0x5d, 0xd2, 0x31, 0x45, 0xdc, 0xbd, 0x4b, 0x20, 0x87, 0x6a,
  0xda, 0x44, 0xf5, 0xb4, 0x61, 0x01, 0x03, 0x9a, 0x3d, 0xac, 0x94, 0x0b,
  0x3a, 0xce, 0xb2, 0x13, 0xd2, 0xef, 0xaf, 0xd2, 0xfa, 0x9e, 0xc6, 0x57,
  0x8f, 0x12, 0x01, 0x59, 0x01, 0xa2, 0x25, 0xc5, 0x44, 0x71, 0x41, 0x22,
  0x02, 0x2c, 0xab, 0xc7, 0xa8, 0x08, 0x36, 0xe0, 0x6e, 0x17, 0x30, 0xa0,
  0xd1, 0xb5, 0xf5, 0x93, 0x47, 0x0c, 0x0e, 0x2b, 0x27, 0x9a, 0x8a, 0x32,
  0x2a, 0x44, 0xb3, 0xfd, 0xc1, 0x6f, 0x9f, 0x97, 0x7a, 0xec, 0xae, 0x3b,
  0xab, 0x4f, 0x6a, 0xc6, 0x98, 0x22, 0xae, 0x72, 0x21, 0xdb, 0xf5, 0x53,
  0x8b, 0x2d, 0x7f, 0x82, 0x08, 0x1b, 0xa0, 0x7b, 0x60, 0x4c, 0x1c, 0x86,
  0x14, 0xfb, 0x11, 0x67, 0xe0, 0x8d, 0xa9, 0xa2, 0xb5, 0xa1, 0x99, 0x14,
  0x11, 0x67, 0xf2, 0xb3, 0x26, 0x1c, 0x1b, 0x4d, 0xfa, 0x73, 0xa3, 0x08,
  0x1c, 0x67, 0x91, 0xcd, 0x5d, 0xe5, 0x50, 0xec, 0x32, 0x12, 0xf3, 0xe3,
  0xd8, 0xe5, 0x99, 0xc3, 0xc9, 0x57, 0x6d, 0x26, 0x0b, 0xc4, 0x15, 0x0e,
  0x08, 0x24, 0xcf, 0x5a, 0x0e, 0x9c, 0x95, 0x22, 0xef, 0x21, 0x7e, 0xf4,
  0xf8, 0x88, 0x68, 0xc2, 0x81, 0x82, 0x4e, 0x3b, 0x9a, 0x14, 0x2b, 0x3e,
  0x9e, 0x95, 0x58, 0xe3, 0xa2, 0x7e, 0x6b, 0xfd, 0x79, 0x04, 0x2c, 0x1b,
  0x10, 0x63, 0x63, 0xd1, 0x08, 0x88, 0x47, 0x7f, 0x2a, 0x31, 0x20, 0xe8,
  0xe5, 0x14, 0x2c, 0xfe, 0x02, 0x56, 0x11, 0x16, 0x42, 0x88, 0x68, 0x22,
  0xcb, 0x4b, 0x67, 0x05, 0xa3, 0x7c, 0xc2, 0x4c, 0xf8, 0x28, 0x44, 0x37,
  0x55, 0x46, 0xf1, 0xb1, 0x05, 0x62, 0x38, 0x2b, 0x9a, 0x88, 0xc9, 0xa3,
  0xe7, 0x5b, 0x6a, 0x3c, 0x15, 0x9e, 0x67, 0x66, 0x5c, 0x7f, 0x33, 0x15,
  0x56, 0x86, 0xa9, 0xee, 0x74, 0xc6, 0x92, 0x66, 0xb0, 0x52, 0x0d, 0xc2,
  0x1f, 0x1a, 0xb0, 0x49, 0x86, 0x05, 0x7e, 0x51, 0xdb, 0xa0, 0xea, 0xac,
  0x9c, 0x77, 0x11, 0xc0, 0x27, 0x90, 0x16, 0xcb, 0xcd, 0x45, 0xd9, 0xb4,
  0x75, 0xa7, 0xa6, 0xc7, 0x71, 0x65, 0x90, 0x66, 0xb3, 0x92, 0x64, 0xfa,
  0xad, 0x99, 0x89, 0x91, 0x28, 0xed, 0x45, 0x65, 0x33, 0xef, 0xa0, 0x5d,
  0xcc, 0x71, 0xf0, 0x50, 0x57, 0xeb, 0x3a, 0x27, 0x7c, 0xb1, 0x79, 0x25,
  0x8a, 0x90, 0x7c, 0x04, 0xa6, 0xe2, 0xd4, 0x34, 0xdd, 0xb4, 0xcf, 0x44,
  0xf4, 0xf4, 0xe5, 0x43, 0xd2, 0x3f, 0x0f, 0xb9, 0xe4, 0xe6, 0x70, 0xab,
  0x26, 0xa3, 0x6e, 0x1a, 0x4e, 0xe6, 0x76, 0xb2, 0x42, 0x59, 0x93, 0x6c,
  0xde, 0x86, 0xe6, 0x33, 0x9f, 0x75, 0x6b, 0x3b, 0x96, 0xf6, 0x35, 0x41,
  0x3b, 0xca, 0xcb, 0x59, 0xd1, 0x65, 0x22, 0x9b, 0x33, 0x12, 0x0e, 0x04,
  0x42, 0x95, 0xe2, 0x5c, 0x84, 0xca, 0xa7, 0x79, 0xd9, 0x34, 0x68, 0xc9,
  0x26, 0x89, 0x4e, 0xc0, 0xa4, 0x23, 0x61, 0xca, 0x87, 0x75, 0x29, 0x92,
  0x2c, 0x62, 0xa2, 0x2b, 0x08, 0x8e, 0xe9, 0x94, 0x4d, 0x63, 0x16, 0x89,
  0x18, 0xc9, 0x0a, 0x24, 0xd5, 0xe9, 0xc3, 0xf4, 0xa3, 0x46, 0x3f, 0x1c,
  0x4e, 0x3f, 0xee, 0xa1, 0x08, 0x5e, 0x3b, 0xf6, 0x19, 0x24, 0xc6, 0xbe,
  0xcd, 0xb9, 0x75, 0xc1, 0x6f, 0xa0, 0x11, 0xb4, 0x9c, 0x14, 0xee, 0xcf,
  0xe6, 0x2d, 0xf6, 0x38, 0x43, 0xd6, 0x38, 0x0b, 0xc8, 0xcf, 0x90, 0x9f,
  0x76, 0x75, 0x0d, 0xa3, 0x31, 0xc8, 0x35, 0xbe, 0x4b, 0xee, 0xd2, 0x7a,
  0xb6, 0xe4, 0x26, 0x71, 0x6c, 0xa7, 0x45, 0x0c, 0xbd, 0xbb, 0xbd, 0xc4,
  0xb6, 0x2a, 0x09, 0x51, 0x12, 0x71, 0x66, 0x07, 0xa7, 0x84, 0x1d, 0xda,
  0x9b, 0xba, 0x7a, 0xc8, 0x61, 0x38, 0x0c, 0x91, 0xe7, 0x69, 0xf6, 0xf5,
  0x03, 0x8c, 0x9d, 0x8d, 0x7c, 0x68, 0xad, 0x64, 0x71, 0x01, 0xfd, 0x5e,
  0x4e, 0x75, 0x0e, 0x89, 0xed, 0x6a, 0xf7, 0x06, 0x06, 0xb7, 0x22, 0x65,
  0xd9, 0x4a, 0x10, 0xcc, 0x0a, 0xd2, 0x04, 0xd8, 0x14, 0xcd, 0xe3, 0x92,
  0xb8, 0x80, 0x57, 0x23, 0xf7, 0x16, 0xe1, 0xf5, 0x46, 0x0d, 0xcd, 0xd4,
  0x11, 0x7f, 0x72, 0x41, 0x07, 0xc7, 0x2a, 0x14, 0xf3, 0xcd, 0xbe, 0xcc,
  0x81, 0xc7, 0x87, 0xc8, 0x77, 0xc9, 0xf6, 0x75, 0x88, 0xf7, 0xce, 0x0a,
  0xb5, 0x77, 0x99, 0x5a, 0x37, 0x60, 0x2f, 0x59, 0x93, 0x98, 0x19, 0x95,
  0x78, 0xbc, 0x5e, 0x53, 0xdf, 0x41, 0x9f, 0x0d, 0xd3, 0xb8, 0x07, 0x0d,
  0x96, 0x03, 0x2f, 0x39, 0x74, 0xa2, 0xc4, 0xb6, 0x7b, 0x50, 0xa0, 0xde,
  0x3b, 0x87, 0x53, 0x10, 0x99, 0x62, 0x0a, 0x08, 0x6a, 0xc8, 0x4f, 0xe1,
  0x4e, 0x6e, 0x82, 0x1d, 0x17, 0x8f, 0x30, 0x64, 0x4a, 0x60, 0x1a, 0xec,
  0x8d, 0xc4, 0x97, 0xb7, 0x27, 0x0d, 0x28, 0x47, 0x8f, 0x79, 0x4b, 0x93,
  0x50, 0x02, 0x6c, 0xdf, 0xa5, 0x7b, 0x2c, 0x88, 0x39, 0x10, 0x83, 0x76,
  0x70, 0x04, 0x9b, 0x36, 0xc4, 0x7c, 0x88, 0x05, 0x09, 0x3b, 0xda, 0xce,
  0x7d, 0x0d, 0x62, 0x7b, 0xbd, 0x93, 0x05, 0xbd, 0x33, 0x2d, 0x52, 0x62,
  0xcd, 0x5b, 0x19, 0x6e, 0xd4, 0x43, 0xc7, 0x86, 0xc8, 0x80, 0x82, 0x55,
  0x6d, 0xb4, 0x0b, 0x91, 0x9d, 0x89, 0xe5, 0x25, 0x3e, 0xd6, 0x19, 0x78,
  0x0b, 0x09, 0x86, 0x6a, 0x03, 0x8d, 0x8f, 0xad, 0x26, 0xe9, 0xb3, 0x59,
  0x86, 0x3e, 0x50, 0xcf, 0x51, 0x61, 0xd3, 0xc5, 0x6e, 0xf5, 0x1c, 0x1e,
  0xa6, 0x83, 0x4a, 0xbc, 0x83, 0xaa, 0x41, 0x6f, 0xd2, 0xaa, 0x84, 0xdb,
  0x10, 0xd5, 0x5e, 0x62, 0xdb, 0xd5, 0x17, 0xe8, 0x96, 0x77, 0x0a, 0x09,
  0xa4, 0x70, 0xb9, 0xa1, 0xee, 0xd3, 0x13, 0x64, 0x76, 0xbe, 0x01, 0xa3,
  0x87, 0x89, 0x8b, 0x1d, 0x6c, 0xb6, 0xfa, 0x47, 0xbf, 0xa1, 0xd1, 0x9d,
  0xc1, 0x17, 0xf0, 0x96, 0xb3, 0x9a, 0xdd, 0x99, 0x5d, 0x38, 0x6c, 0xf2,
  0x2c, 0x4d, 0xc3, 0xad, 0xa1, 0xa2, 0x65, 0x31, 0x26, 0x2d, 0x8f, 0x7e,
  0xbb, 0x08, 0x48, 0x29, 0x96, 0x45, 0x95, 0x1d, 0xd4, 0x49, 0x45, 0x5f,
  0x5c, 0x59, 0x09, 0x76, 0xd1, 0x2c, 0x14, 0x59, 0x11, 0x8d, 0x22, 0xa4,
  0xd4, 0x13, 0x95, 0x1a, 0xe1, 0xf8, 0xc5, 0xf2, 0xbf, 0xb9, 0x98, 0xe1,
  0xb0, 0x6e, 0x2f, 0xd9, 0x25, 0x3c, 0x14, 0x2d, 0xff, 0xff, 0x5d, 0x32,
  0xb6, 0x46, 0x44, 0xa4, 0x6c, 0xa7, 0x64, 0xef, 0xca, 0xbd, 0x79, 0x82,
  0xf3, 0xa5, 0x1c, 0x4c, 0x45, 0x34, 0x2a, 0x5a, 0x85, 0xd5, 0xed, 0x0f,
  0x39, 0xb7, 0x48, 0xea, 0xaa, 0xc0, 0x08, 0x69, 0x74, 0x7b, 0x84, 0x14,
  0x0c, 0xd9, 0x8f, 0x4f, 0x15, 0x25, 0x34, 0xeb, 0x6a, 0xfd, 0x8a, 0x76,
  0x20, 0x71, 0x77, 0x68, 0xf6, 0x64, 0xf8, 0x02, 0x39, 0x0e, 0x7f, 0xe6,
  0x38, 0x23, 0xf6, 0xd7, 0xee, 0xa3, 0xf9, 0x54, 0xa6, 0x53, 0x1c, 0x31,
  0x71, 0x60, 0xfe, 0x94, 0x3e, 0xa4, 0x62, 0x4c, 0xd9, 0x43, 0x4a, 0xf3,
  0x8f, 0x69, 0x35, 0x34, 0xa4, 0x4a, 0x2f, 0x5e, 0xe5, 0xe5, 0xfe, 0x2f,
  0x2f, 0x96, 0x16, 0x7f, 0xe6, 0xd7, 0x2e, 0x2d, 0xf2, 0x76, 0x23, 0xe2,
  0x88, 0x21, 0x65, 0x1f, 0xf6, 0xc4, 0x3d, 0x39, 0x2e, 0xa1, 0xfb, 0xe3,
  0x8f, 0xbb, 0x3a, 0x53, 0x47, 0xac, 0x98, 0x55, 0x7a, 0x47, 0x47, 0x74,
  0x54, 0x48, 0x6c, 0x77, 0x55, 0x40, 0x0c, 0xda, 0xb5, 0x97, 0x82, 0xd4,
  0xfc, 0x7c, 0xd5, 0xad, 0xac, 0x86, 0x06, 0x4e, 0xc7, 0xb4, 0x5b, 0xb4,
  0x8f, 0xa4, 0x8e, 0x8b, 0x1f, 0xc8, 0x70, 0x11, 0x6c, 0x67, 0xf4, 0xcc,
  0xff, 0xac, 0x62, 0x13, 0x64, 0xb7, 0xce, 0x58, 0x3c, 0x0b, 0xfe, 0x98,
  0x14, 0xdd, 0x98, 0x15, 0xef, 0x3d, 0x73, 0x1a, 0x73, 0xb8, 0x2e, 0x97,
  0xea, 0xaf, 0x1c, 0x95, 0x2a, 0xee, 0x68, 0xd4, 0x24, 0x8e, 0x6c, 0x37,
  0x87, 0x81, 0xdf, 0x59, 0x74, 0x8c, 0x17, 0x85, 0x17, 0x3a, 0xee, 0x3e,
  0x4c, 0xbc, 0x47, 0x4d, 0xd3, 0xc6, 0xbd, 0xa2, 0x01, 0x70, 0x24, 0xbb,
  0xd1, 0x04, 0x82, 0xed, 0x02, 0xfc, 0xbb, 0x6b, 0xdc, 0x6e, 0x9d, 0xbc,
  0xcd, 0x6c, 0xa2, 0x91, 0x98, 0xc0, 0xbb, 0xf7, 0xa1, 0xde, 0x3e, 0xbe,
  0x5d, 0x75, 0x0f, 0x17, 0xd1, 0xad, 0x76, 0x99, 0x0d, 0x31, 0x53, 0xf8,
  0xfc, 0xdf, 0xcd, 0x10, 0xd7, 0x7c, 0xbd, 0x93, 0x97, 0x9a, 0x50, 0xb3,
  0xf4, 0xb1, 0x66, 0x61, 0x3a, 0x2a, 0x88, 0x4d, 0x16, 0x98, 0x4a, 0xc4,
  0x51, 0x96, 0x76, 0xde, 0x9b, 0x3c, 0x30, 0xb3, 0xa6, 0x3b, 0x9e, 0xba,
  0xfb, 0x72, 0xc2, 0x4e, 0x12, 0xe7, 0xfc, 0x0e, 0x29, 0x6b, 0xf4, 0xff,
  0x58, 0xa9, 0xec, 0xf2, 0x58, 0x56, 0x7b, 0x48, 0xd0, 0xe3, 0xe0, 0xdc,
  0xa3, 0xb4, 0x84, 0xb3, 0x54, 0xd9, 0xbc, 0x22, 0xdd, 0x2a, 0x9f, 0xef,
  0x25, 0x01, 0x82, 0x5d, 0x02, 0xf6, 0xa2, 0xaf, 0xaa, 0xb2, 0x6a, 0xd6,
  0xe9, 0xcc, 0xd9, 0x10, 0xdb, 0x47, 0x46, 0x02, 0x66, 0x93, 0x3f, 0x40,
  0x1d, 0xe3, 0x70, 0x1f, 0xc9, 0x79, 0x4a, 0x6a, 0x4b, 0xb3, 0xb1, 0x1a,
  0xc6, 0x24, 0x37, 0x75, 0xfe, 0x90, 0xce, 0x36, 0x81, 0xab, 0x69, 0x3a,
  0x26, 0xf9, 0xcc, 0x2e, 0xff, 0xcc, 0xd5, 0x34, 0xba, 0x3d, 0x41, 0x14,
  0x7c, 0xcb, 0x03, 0x4b, 0x94, 0xca, 0x82, 0x6a, 0x4d, 0x43, 0xf3, 0x20,
  0x3d, 0x91, 0x0f, 0x89, 0x77, 0x73, 0x9d, 0x5d, 0x8f, 0x7d, 0x86, 0xc6,
  0x95, 0x7c, 0xd0, 0xf6, 0x82, 0x16, 0xe2, 0x35, 0x2d, 0xc4, 0x71, 0x4d,
  0x83, 0xf1, 0x82, 0xca, 0xf9, 0xb5, 0x73, 0xcd, 0x60, 0xb5, 0x78, 0xf3,
  0x05, 0xd5, 0x49, 0xa3, 0xdb, 0x75, 0x52, 0x30, 0xbb, 0x9d, 0x5d, 0xc6,
  0x7e, 0x83, 0x2c, 0x10, 0x35, 0x2c, 0x46, 0xe3, 0xa4, 0x43, 0x66, 0xe6,
  0x9e, 0x9c, 0x24, 0xb9, 0xba, 0xd5, 0x94, 0xcf, 0xe1, 0x25, 0x22, 0x9e,
  0x00, 0xa8, 0x9f, 0x2f, 0x09, 0xf3, 0x96, 0xd8, 0x76, 0x5b, 0xed, 0xc9,
  0xce, 0x67, 0xc9, 0x38, 0x47, 0x1e, 0x70, 0xc8, 0x74, 0xb6, 0xe4, 0xa5,
  0xc6, 0x91, 0x9d, 0xcd, 0x01, 0xc0, 0x2b, 0x12, 0x98, 0xa9, 0x61, 0x12,
  0x98, 0x19, 0x40, 0x62, 0x99, 0xdc, 0x26, 0x24, 0xde, 0x3d, 0x03, 0x03,
  0x9f, 0x7d, 0x8f, 0x48, 0x5c, 0x67, 0xd4, 0x83, 0x46, 0x09, 0xd5, 0x95,
  0xc2, 0xa4, 0xc4, 0xcb, 0xea, 0xdd, 0xef, 0x93, 0xee, 0x45, 0x3c, 0x0e,
  0x52, 0xab, 0x8d, 0xe2, 0xbb, 0x9f, 0xdf, 0xd7, 0x3e, 0x52, 0xf2, 0x1e,
  0xab, 0xfa, 0x3e, 0xcc, 0x26, 0x4d, 0x0f, 0x27, 0x5c, 0xf5, 0x24, 0xe3,
  0x06, 0x4f, 0x10, 0x4e, 0x6d, 0xf7, 0xc3, 0x5e, 0x4f, 0xe3, 0x6d, 0x3c,
  0x9f, 0x0b, 0xe1, 0x6f, 0x07, 0x03, 0x63, 0x46, 0xc9, 0xce, 0x23, 0x1a,
  0xd9, 0xa1, 0xb8, 0x49, 0x9b, 0x86, 0xea, 0x95, 0x59, 0x1f, 0xd9, 0xa1,
  0xb8, 0xae, 0xd8, 0x67, 0x19, 0x5e, 0xcd, 0x52, 0x87, 0xf3, 0xa1, 0xb8,
  0x17, 0xaa, 0x18, 0x73, 0x36, 0xd4, 0x13, 0x8a, 0x35, 0xb7, 0x8c, 0xf3,
  0xd3, 0x8c, 0xae, 0x1f, 0xe0, 0x3b, 0xb2, 0xaf, 0xf6, 0x3e, 0x2b, 0xe2,
  0x7c, 0xe4, 0x89, 0xbc, 0x1b, 0x78, 0x2b, 0x7c, 0x3f, 0xef, 0x4d, 0x55,
  0x87, 0xbc, 0x88, 0x9b, 0xb2, 0xe3, 0xe9, 0x09, 0x6f, 0x4d, 0x71, 0xac,
  0x41, 0x94, 0xd4, 0x96, 0xef, 0x17, 0xe3, 0x7b, 0xc7, 0x17, 0xe5, 0xd3,
  0xc8, 0x9c, 0xb2, 0x26, 0xcf, 0x16, 0x02, 0x2e, 0xe4, 0xe0, 0xb9, 0x0e,
  0xf2, 0x99, 0xe1, 0x93, 0x98, 0xd2, 0xa7, 0xd6, 0xa9, 0x5c, 0x0e, 0x62,
  0x0d, 0xaf, 0x9a, 0xf3, 0x69, 0x1d, 0xb7, 0xad, 0x91, 0xfb, 0x3e, 0xb4,
  0xf6, 0xba, 0x22, 0xe3, 0x5d, 0x76, 0x2a, 0x65, 0xe7, 0x38, 0x24, 0x8e,
  0x79, 0x96, 0x23, 0x55, 0x04, 0xa6, 0x5b, 0x6c, 0xa4, 0x1a, 0xdf, 0xd9,
  0x4b, 0x15, 0x7e, 0x95, 0x3e, 0xd1, 0x1c, 0x7d, 0xe2, 0x3d, 0x7f, 0x0e,
  0x18, 0x7c, 0x56, 0xf6, 0xd0, 0xdd, 0xb8, 0x1a, 0x15, 0xb1, 0x9c, 0xa6,
  0xaa, 0x40, 0x65, 0x58, 0x6e, 0x4d, 0x1d, 0x4f, 0xcb, 0x93, 0x3b, 0xb3,
  0x12, 0xc4, 0x9e, 0x4a, 0xcf, 0x54, 0xc0, 0xf7, 0x80, 0xaf, 0x87, 0x0e,
  0x06, 0xb5, 0x9d, 0xf2, 0xce, 0x54, 0xf9, 0x27, 0xd9, 0x7e, 0xd5, 0xb0,
  0x87, 0x03, 0x32, 0xe2, 0x76, 0x14, 0xe1, 0xdc, 0xc1, 0x77, 0xea, 0xfa,
  0x7c, 0xb1, 0x28, 0x4b, 0x5b, 0x2b, 0x2d, 0x11, 0xbd, 0x7d, 0x67, 0x90,
  0x87, 0x0d, 0xf2, 0xe5, 0x5d, 0xc7, 0xd5, 0x0b, 0x4e, 0x58, 0x54, 0xb3,
  0x7b, 0xe7, 0xd6, 0x60, 0x88, 0x33, 0xdc, 0xd3, 0xa2, 0x81, 0xdf, 0xb0,
  0x1a, 0x57, 0x3a, 0x07, 0xad, 0x37, 0x5d, 0x10, 0x27, 0x38, 0xd8, 0xbb,
  0x00, 0xc4, 0x8b, 0xde, 0x3b, 0xd3, 0xf7, 0x85, 0xee, 0x25, 0xbe, 0x4a,
  0x4b, 0x12, 0x22, 0xad, 0x04, 0x24, 0xee, 0xb6, 0x4b, 0x9a, 0x0a, 0xdb,
  0x9e, 0xfe, 0xfb, 0x32, 0xca, 0xb5, 0x81, 0x38, 0xdf, 0x74, 0xdf, 0x15,
  0x82, 0x7d, 0x59, 0xaf, 0x2f, 0xc7, 0x57, 0x83, 0x9c, 0xaf, 0xfe, 0x91,
  0x5c, 0xa3, 0x4d, 0x43, 0xfd, 0x6c, 0x25, 0xe8, 0x1d, 0xb0, 0x63, 0xd2,
  0xb3, 0xf3, 0x7e, 0xd7, 0x3c, 0x3b, 0xdf, 0x6f, 0x0b, 0x60, 0x09, 0x37,
  0xa4, 0x76, 0x44, 0xdc, 0x80, 0xd1, 0xe3, 0x9a, 0x6b, 0x2f, 0x51, 0x60,
  0x24, 0xaa, 0xae, 0x7d, 0xd6, 0xc6, 0xd0, 0x1f, 0xeb, 0x20, 0xcf, 0x8e,
  0xcc, 0xf2, 0xf7, 0xb2, 0xf3, 0x89, 0xdb, 0x3c, 0x6f, 0xc5, 0x21, 0x5e,
  0x49, 0xc5, 0x03, 0xa7, 0xdd, 0xb1, 0x83, 0x6d, 0x65, 0x1b, 0xe4, 0x19,
  0x9a, 0xf0, 0xea, 0x05, 0xae, 0x96, 0x50, 0x93, 0x35, 0xba, 0xdd, 0x5e,
  0x05, 0x5f, 0xb9, 0xb4, 0xe9, 0x6a, 0xb7, 0x62, 0x93, 0xf5, 0x2a, 0x4a,
  0xa0, 0xda, 0xab, 0xd5, 0xae, 0x8c, 0xe0, 0x75, 0x85, 0x3e, 0xb5, 0x5f,
  0x02, 0x01, 0x06, 0x0e, 0x33, 0x7c, 0xd7, 0x25, 0xb3, 0x5f, 0xa5, 0x59,
  0xb9, 0x78, 0x27, 0x09, 0x70, 0x7f, 0xa6, 0xb0, 0x21, 0x68, 0x96, 0x25,
  0xdb, 0x5a, 0xd7, 0x7e, 0x77, 0xe0, 0x23, 0xe2, 0xd1, 0xd2, 0x39, 0x38,
  0x92, 0xc3, 0x5b, 0xa1, 0x41, 0x1c, 0x05, 0xcf, 0x39, 0x1d, 0x11, 0x34,
  0x31, 0x85, 0x98, 0x42, 0x62, 0x1a, 0xb6, 0xce, 0x71, 0x08, 0x57, 0x7b,
  0xb9, 0xa3, 0x85, 0x40, 0xb0, 0x60, 0x7b, 0x3e, 0x22, 0xc3, 0x40, 0x52,
  0xd0, 0xb9, 0x8e, 0x32, 0x8c, 0xd0, 0x14, 0x4b, 0x70, 0xd8, 0x60, 0xf1,
  0x97, 0x40, 0x9c, 0xb7, 0xfe, 0x58, 0x81, 0x2f, 0x6f, 0xf1, 0x49, 0x30,
  0xec, 0x3d, 0x38, 0x06, 0x3e, 0xa5, 0x95, 0x3c, 0x72, 0x34, 0x20, 0x88,
  0x18, 0xc4, 0xf2, 0x36, 0xe7, 0x8b, 0x7b, 0x7e, 0xe7, 0xbc, 0x75, 0x69,
  0xb1, 0xb2, 0xfc, 0x9f, 0xec, 0xee, 0x9a, 0xbb, 0xbb, 0xe4, 0x65, 0x45,
  0xc3, 0x67, 0xf9, 0x3f, 0x11, 0xd7, 0x0d, 0x2b, 0x41, 0x32, 0x1a, 0x5d,
  0x9e, 0x42, 0x2d, 0xb5, 0x14, 0x31, 0x33, 0x8a, 0xe5, 0x73, 0xac, 0x2e,
  0x5c, 0x7f, 0x18, 0x5d, 0x8a, 0x1f, 0x8a, 0x77, 0x2f, 0x14, 0xbf, 0x18,
  0x4c, 0xb6, 0x07, 0x48, 0xbe, 0x1b, 0xde, 0x65, 0xc2, 0x8a, 0x84, 0x82,
  0x09, 0x33, 0x78, 0x69, 0xb6, 0x4a, 0x3a, 0xf0, 0x77, 0x48, 0xa3, 0x5c,
  0x99, 0x38, 0x5a, 0x41, 0xa5, 0x20, 0xd1, 0x11, 0xfb, 0xce, 0xd4, 0x15,
  0xd5, 0xe3, 0x01, 0x3e, 0x3a, 0x39, 0xed, 0xf3, 0x4e, 0x46, 0x9d, 0x5c,
  0xe2, 0xf4, 0x21, 0x9c, 0x6f, 0xb6, 0x69, 0x06, 0x9e, 0xb2, 0x7b, 0x29,
  0x76, 0x1d, 0xdd, 0x8b, 0x6c, 0x97, 0x68, 0x8f, 0x4b, 0xee, 0xfe, 0xd2,
  0x80, 0x1e, 0x57, 0xb1, 0x73, 0xef, 0x5e, 0xba, 0xe0, 0x1e, 0xcc, 0x17,
  0x06, 0x76, 0x5a, 0x16, 0xfb, 0x15, 0xef, 0xaf, 0x11, 0x8e, 0x8b, 0xd6,
  0xad, 0x95, 0x60, 0x07, 0x7b, 0xeb, 0xb8, 0x47, 0x24, 0xc0, 0xfd, 0xc8,
  0x15, 0x7a, 0x6b, 0x95, 0x73, 0x67, 0x51, 0x20, 0xa0, 0xe8, 0xbe, 0x9d,
  0x00, 0x58, 0x01, 0x92, 0x28, 0xf1, 0xd6, 0x8d, 0xfd, 0x01, 0xff, 0x3f,
  0x0a, 0xe0, 0xac, 0xae, 0x48, 0x22, 0x28, 0xf2, 0xd9, 0x3d, 0x5f, 0xae,
  0xea, 0xaf, 0x5d, 0x30, 0x5a, 0xce, 0x23, 0x7a, 0xfc, 0x6c, 0x59, 0xe1,
  0x8c, 0x2b, 0x85, 0x34, 0xbd, 0xe2, 0xdd, 0x8d, 0xc9, 0x4e, 0x97, 0x6e,
  0x76, 0x3f, 0xad, 0x9e, 0x62, 0x42, 0x87, 0x08, 0xee, 0x76, 0x54, 0x6b,
  0xbd, 0x13, 0x56, 0xaf, 0x6e, 0xd3, 0x2c, 0xaf, 0x76, 0x4a, 0xdb, 0xa6,
  0xf2, 0x4d, 0x72, 0xf0, 0xec, 0xc5, 0x77, 0x88, 0x94, 0xfa, 0x1a, 0xa8,
  0x93, 0x34, 0x53, 0xec, 0xb7, 0xb4, 0x66, 0x9f, 0x38, 0xa1, 0x98, 0xd1,
  0x1c, 0x54, 0x39, 0x85, 0xf5, 0x97, 0x96, 0xe6, 0x97, 0x64, 0x60, 0x63,
  0x51, 0x4f, 0xad, 0x07, 0x48, 0x11, 0x7d, 0x4a, 0x3b, 0xe0, 0x43, 0xea,
  0xe9, 0x61, 0x4d, 0x22, 0x3e, 0x90, 0xf6, 0x95, 0xd4, 0xfb, 0xcf, 0x4e,
  0xfc, 0xac, 0x3c, 0xcd, 0xa0, 0xb1, 0x4a, 0xc2, 0x2c, 0xc6, 0x15, 0x52,
  0x50, 0x7c, 0xe9, 0x91, 0xab, 0xf8, 0x03, 0xbe, 0xc7, 0x57, 0xec, 0x56,
  0x3c, 0xfd, 0xa5, 0xff, 0xd5, 0xcb, 0xa6, 0x5a, 0xa3, 0x4f, 0xe1, 0x56,
  0xc5, 0x2e, 0x7e, 0x30, 0x0e, 0xac, 0xd9, 0x04, 0x9f, 0xb7, 0x7a, 0x2b,
  0x86, 0xfd, 0x5b, 0x24, 0x9a, 0xc0, 0x2b, 0x47, 0x0e, 0x6a, 0x5e, 0x36,
  0xe6, 0x07, 0xa4, 0xd4, 0xce, 0xf3, 0xb2, 0xe8, 0x9e, 0xe8, 0x67, 0xd6,
  0xf9, 0x93, 0x2b, 0x9a, 0x1f, 0x93, 0xcf, 0x17, 0xe7, 0x3d, 0x1d, 0x25,
  0x9e, 0x21, 0x3b, 0xb9, 0xba, 0xe9, 0xc9, 0x28, 0xf1, 0x0c, 0xd9, 0xc5,
  0xe9, 0xd7, 0x9e, 0x8c, 0x12, 0xcf, 0x90, 0xfd, 0xe9, 0xe6, 0xd3, 0xe7,
  0x9e, 0x0e, 0xa9, 0x67, 0x08, 0x6f, 0xae, 0x23, 0x3a, 0x4a, 0x3c, 0x57,
  0x5e, 0x4c, 0xf6, 0xa7, 0x67, 0xc9, 0xae, 0x62, 0xb2, 0xab, 0x67, 0xc9,
  0xbe, 0xb9, 0x69, 0xd4, 0x58, 0xa4, 0x9e, 0x21, 0x94, 0xeb, 0xd8, 0x3d,
  0xa9, 0xa4, 0x9f, 0x21, 0x3e, 0xae, 0x5b, 0xf8, 0x73, 0x36, 0x3d, 0xb9,
  0x87, 0x3c, 0x93, 0xe1, 0x53, 0x39, 0xab, 0xa0, 0x3e, 0xbf, 0xb6, 0x7c,
  0xc8, 0xc2, 0x5a, 0x88, 0x5e, 0xab, 0x09, 0xb8, 0x23, 0x4b, 0x3c, 0x93,
  0xc6, 0x9b, 0xa6, 0xa6, 0x07, 0xbd, 0x11, 0xf2, 0x0f, 0x2b, 0x62, 0xa6,
  0x1f, 0x03, 0xf4, 0xae, 0xbc, 0x0f, 0x17, 0x92, 0x30, 0xa1, 0x2e, 0xca,
  0xcc, 0x3d, 0x59, 0xfe, 0x57, 0xf7, 0x5b, 0x40, 0x6f, 0x52, 0x3e, 0xe7,
  0xfa, 0x0f, 0x73, 0x07, 0x2d, 0x98, 0xb6, 0x2c, 0x96, 0x76, 0x7b, 0x07,
  0x40, 0xd0, 0x84, 0x4b, 0xab, 0xd1, 0xf5, 0x55, 0xc0, 0xfb, 0x3b, 0x24,
  0x48, 0xf5, 0x96, 0x2f, 0xce, 0x03, 0x3f, 0x3c, 0xfc, 0x71, 0x6a, 0x9c,
  0xaf, 0x70, 0xe5, 0x45, 0x29, 0xfb, 0xeb, 0x12, 0x7a, 0x19, 0x97, 0xd6,
  0x60, 0x88, 0xc9, 0x75, 0x30, 0x9a, 0xbe, 0xf0, 0xb0, 0x25, 0x8d, 0x98,
  0xcf, 0x88, 0xd8, 0x00, 0x88, 0xad, 0xf4, 0xcd, 0xd3, 0x13, 0x38, 0x25,
  0xed, 0x20, 0xa6, 0x76, 0x6d, 0x57, 0x97, 0xec, 0xb6, 0x2a, 0x0e, 0x99,
  0xc9, 0x45, 0xf9, 0xc0, 0x37, 0x2e, 0x6e, 0x2f, 0x59, 0x99, 0x53, 0x87,
  0x7c, 0xf3, 0xc1, 0xad, 0x3e, 0xbe, 0x24, 0x49, 0x86, 0x02, 0x12, 0x23,
  0x22, 0xe5, 0xa5, 0x83, 0x2f, 0x09, 0xa9, 0xfa, 0x15, 0xe9, 0x2f, 0xbc,
  0xc3, 0xf1, 0xb9, 0xe3, 0x87, 0x7f, 0x3a, 0xfb, 0x7a, 0x3a, 0xfe, 0xe5,
  0xe6, 0x13, 0xf5, 0xff, 0xd5, 0xa5, 0xb9, 0xb9, 0x3b, 0xb9, 0xbc, 0x38,
  0x35, 0x2f, 0x5e, 0x1d, 0x1e, 0x7e, 0x7b, 0x7b, 0x7a, 0x78, 0x78, 0x36,
  0x3e, 0x13, 0xc4, 0xbb, 0x83, 0xd7, 0x47, 0x87, 0x87, 0x9f, 0xae, 0x5f,
  0x98, 0x17, 0xb8, 0x55, 0x61, 0x0f, 0x0f, 0x1f, 0x1f, 0x1f, 0x0f, 0x1e,
  0xdf, 0x1e, 0x54, 0xf5, 0xe2, 0x70, 0x7c, 0x7b, 0xb8, 0x6c, 0x57, 0xc5,
  0xbb, 0x43, 0xb9, 0xb5, 0x72, 0x90, 0xb5, 0xd9, 0x8b, 0x8f, 0x1f, 0x00,
  0xa2, 0x7f, 0x1a, 0xd1, 0x8f, 0x3c, 0x58, 0x7c, 0x1d, 0xe3, 0x95, 0xfb,
  0xb5, 0xcb, 0x1f, 0xfe, 0xf8, 0x42, 0xad, 0xd1, 0xaf, 0xd0, 0x31, 0x2f,
  0xbc, 0x63, 0xea, 0x1f, 0x5f, 0x80, 0xc1, 0x70, 0x59, 0xff, 0x42, 0x9c,
  0x31, 0xad, 0x89, 0x73, 0xfc, 0xf1, 0x6e, 0x7c, 0xfe, 0xea, 0xf7, 0x54,
  0x9c, 0x5c, 0x92, 0x60, 0xaf, 0x24, 0xee, 0x80, 0x0f, 0x87, 0x02, 0xf9,
  0x70, 0x28, 0x9f, 0x98, 0x56, 0xd9, 0x86, 0x3e, 0x77, 0xf4, 0x71, 0x54,
  0xd5, 0xf5, 0xe6, 0xb7, 0xe1, 0x7a, 0xc0, 0x23, 0xc9, 0x46, 0x9d, 0xd8,
  0x6b, 0x68, 0xc8, 0xd5, 0xbc, 0xdb, 0xdf, 0xd5, 0xa7, 0xec, 0x47, 0x1f,
  0x3f, 0xac, 0x3f, 0x7e, 0xa0, 0xba, 0x57, 0xe5, 0x82, 0xfb, 0x4e, 0xa3,
  0x1f, 0x0e, 0x09, 0x7c, 0x28, 0xe5, 0x72, 0xa5, 0x3e, 0x26, 0xb8, 0xf4,
  0x33, 0xae, 0xd0, 0xe7, 0xc7, 0x3a, 0x0e, 0xa6, 0x9a, 0xb1, 0xd6, 0xc4,
  0xba, 0x17, 0x4c, 0xdd, 0x7a, 0xd8, 0x2e, 0xac, 0x6c, 0x4d, 0xf4, 0xac,
  0xa0, 0xf2, 0x2b, 0x0d, 0x96, 0xaf, 0x20, 0x8a, 0x78, 0x11, 0xbc, 0x79,
  0x07, 0x83, 0xc4, 0xde, 0xa4, 0x26, 0xeb, 0x9c, 0x66, 0x12, 0xdf, 0xdb,
  0x04, 0x26, 0xbc, 0xef, 0x65, 0xd3, 0xc3, 0xbe, 0x9d, 0x7c, 0xe0, 0x98,
  0x92, 0x6f, 0xb7, 0xba, 0x7c, 0x9e, 0x89, 0x63, 0x30, 0x5f, 0xe1, 0x15,
  0xd8, 0x2b, 0x18, 0xeb, 0xe2, 0xbb, 0x59, 0x32, 0x22, 0x58, 0xf8, 0x3c,
  0xf9, 0x0c, 0x87, 0x62, 0xe3, 0x69, 0x5a, 0x7f, 0x37, 0x0f, 0x0e, 0x32,
  0xc4, 0xc5, 0x40, 0xf3, 0xe9, 0x4d, 0x75, 0x9b, 0x7c, 0xa3, 0xed, 0x20,
  0x64, 0xed, 0x4a, 0xf7, 0xb4, 0xe6, 0xd5, 0xee, 0xfd, 0xa7, 0xf4, 0x2a,
  0xce, 0x56, 0xa1, 0x36, 0x38, 0xf3, 0x63, 0x53, 0xb3, 0xfc, 0x0e, 0x48,
  0x38, 0xb1, 0x5d, 0xd1, 0xe8, 0xa2, 0x5b, 0xfc, 0x51, 0x2d, 0xf5, 0x42,
  0xde, 0xcc, 0xf6, 0x7d, 0x63, 0xbb, 0xd0, 0x2d, 0xbf, 0xe7, 0xac, 0x22,
  0xc5, 0x04, 0x25, 0xb1, 0x9f, 0xb5, 0x15, 0x91, 0xf7, 0xbb, 0xcd, 0x5c,
  0x7b, 0xa1, 0x98, 0x16, 0xaf, 0xda, 0xc5, 0xa2, 0xdb, 0x3a, 0xea, 0xa0,
  0x0e, 0x4d, 0x04, 0x2c, 0x69, 0xc5, 0x04, 0x41, 0x4c, 0x9c, 0xe3, 0x06,
  0x46, 0x83, 0xe7, 0x29, 0x04, 0x21, 0xfe, 0xe9, 0x08, 0x45, 0x97, 0xbd,
  0xae, 0x60, 0x3b, 0x1b, 0xb1, 0x7d, 0x15, 0xc2, 0xb5, 0x2b, 0xab, 0x6e,
  0xb1, 0x34, 0x6c, 0x66, 0x35, 0xe9, 0x03, 0xc9, 0x95, 0x3c, 0xc5, 0x71,
  0xfa, 0x4b, 0x74, 0x07, 0xe1, 0xfe, 0xef, 0x60, 0xc2, 0xe9, 0x6d, 0xa2,
  0xad, 0x35, 0x01, 0xaf, 0x78, 0x5a, 0x33, 0xd4, 0x29, 0xc5, 0x46, 0x66,
  0xe0, 0x81, 0x5c, 0x0f, 0x1c, 0xcc, 0xba, 0x96, 0xaf, 0x88, 0x3c, 0x9f,
  0x51, 0xe6, 0xa0, 0x54, 0x54, 0x67, 0x83, 0xf8, 0x87, 0xa3, 0x0b, 0x23,
  0xd7, 0x11, 0x22, 0x00, 0x17, 0x15, 0x0a, 0x6d, 0x3c, 0xa4, 0x81, 0x9a,
  0x88, 0x58, 0x8e, 0xbf, 0xc6, 0xfa, 0xda, 0x8b, 0xc6, 0x7d, 0xc1, 0xbb,
  0xdb, 0x8b, 0xa1, 0x7c, 0x3e, 0xac, 0xd2, 0x1a, 0x4c, 0x43, 0x56, 0x37,
  0x51, 0xca, 0x52, 0xf1, 0xcb, 0xc2, 0x34, 0x9b, 0xb2, 0x4d, 0x9f, 0x64,
  0xe8, 0x88, 0x09, 0xc2, 0xfb, 0x5b, 0xca, 0xf2, 0x6f, 0xc7, 0xb0, 0x43,
  0x38, 0x89, 0xe3, 0xec, 0x55, 0x20, 0x28, 0x65, 0xb3, 0x46, 0x60, 0x07,
  0xd1, 0x2c, 0xb8, 0xfd, 0xfa, 0xc6, 0x5e, 0xb4, 0xf0, 0x80, 0x21, 0x94,
  0xda, 0x8b, 0xc4, 0x02, 0xc5, 0x0a, 0x13, 0xca, 0x9b, 0x76, 0x0d, 0x15,
  0x47, 0x7b, 0x14, 0x8d, 0xd8, 0xad, 0x9b, 0x59, 0xbf, 0x5b, 0x89, 0xe9,
  0x0d, 0x1d, 0x43, 0x9d, 0x52, 0x2d, 0xca, 0xbc, 0x41, 0xcf, 0x61, 0xd6,
  0xe1, 0xa0, 0x58, 0x3e, 0xdc, 0x2f, 0x70, 0x2c, 0x52, 0x69, 0xc9, 0x6f,
  0x5e, 0x36, 0xbf, 0x49, 0xc2, 0xb6, 0x24, 0x74, 0xbd, 0x8f, 0x0c, 0xb0,
  0x5b, 0x97, 0x03, 0xe4, 0x56, 0x4a, 0xb8, 0xcb, 0x70, 0x4c, 0x82, 0x15,
  0x8e, 0x6a, 0xa1, 0xc1, 0xca, 0xb5, 0x84, 0xbc, 0x11, 0xfe, 0x04, 0x32,
  0xe9, 0x36, 0xbf, 0x90, 0x7e, 0xe6, 0xe7, 0x66, 0x42, 0xd6, 0xaf, 0x25,
  0x4d, 0xae, 0x5a, 0x4e, 0x95, 0xfa, 0x4b, 0x17, 0xfd, 0x45, 0x8c, 0x9c,
  0xed, 0x77, 0x7c, 0xb7, 0xe4, 0xc0, 0x3c, 0xfb, 0x1d, 0x5c, 0xca, 0xf8,
  0x39, 0x09, 0xf7, 0x1a, 0x58, 0xf4, 0xd3, 0x4b, 0x14, 0x6c, 0xeb, 0xe0,
  0x4e, 0x64, 0xab, 0xde, 0xd6, 0x25, 0x07, 0xac, 0x86, 0x47, 0xee, 0x11,
  0x66, 0x77, 0x4d, 0x8b, 0x7b, 0xf3, 0x70, 0xd5, 0xf0, 0x17, 0xe6, 0x9e,
  0xfd, 0x64, 0x2d, 0x1e, 0x1d, 0xdc, 0x36, 0xbf, 0x49, 0xb2, 0x04, 0xd1,
  0xf6, 0x0b, 0xe2, 0xe7, 0x24, 0x5c, 0x90, 0x09, 0xd7, 0x75, 0x3c, 0x04,
  0x37, 0x8c, 0xe8, 0x5b, 0xb3, 0x1b, 0x57, 0xe3, 0xf0, 0x9b, 0x9f, 0x9d,
  0xc8, 0xc1, 0xa5, 0x21, 0xe2, 0xbc, 0xec, 0x5e, 0xbe, 0xfc, 0x31, 0xf1,
  0xa0, 0x18, 0x87, 0x6b, 0xfd, 0x3c, 0x32, 0x72, 0x7b, 0x26, 0xc4, 0xe1,
  0x1b, 0x71, 0x29, 0x17, 0x74, 0xac, 0x86, 0x49, 0xb0, 0x21, 0xfa, 0x08,
  0x5f, 0x77, 0x40, 0x0d, 0x60, 0xd6, 0x14, 0x2d, 0xdb, 0x47, 0x59, 0x64,
  0x4e, 0xd9, 0xbc, 0x63, 0xfb, 0x28, 0x31, 0xc4, 0x12, 0x97, 0x7f, 0x4a,
  0xc7, 0xef, 0xd2, 0xac, 0x71, 0x89, 0x47, 0xc2, 0x84, 0xf4, 0x05, 0xff,
  0x79, 0x4b, 0x71, 0x53, 0x6b, 0x82, 0x57, 0x13, 0x7f, 0x50, 0x6f, 0x82,
  0xdc, 0x85, 0x45, 0x24, 0x56, 0xbf, 0x4c, 0x2f, 0xe2, 0x41, 0x12, 0x39,
  0x1d, 0x8d, 0x7a, 0x05, 0xa2, 0xc1, 0x0b, 0x13, 0xc1, 0xa4, 0x80, 0x19,
  0x4a, 0x68, 0x56, 0xfd, 0xd3, 0x87, 0x8b, 0x59, 0x65, 0x29, 0xc0, 0xbe,
  0x20, 0xd7, 0x23, 0xba, 0xb5, 0x5c, 0x54, 0x46, 0x3d, 0xf4, 0x69, 0xa2,
  0x5e, 0x13, 0xc1, 0x4b, 0x4a, 0x0c, 0x13, 0x9b, 0x39, 0xe1, 0xe3, 0x3b,
  0x20, 0xfe, 0x1e, 0x53, 0xd5, 0x2b, 0xc1, 0x24, 0xc0, 0xa1, 0x13, 0x50,
  0x63, 0xab, 0x71, 0xd1, 0xac, 0xb5, 0xae, 0xe1, 0x36, 0x16, 0xd5, 0x88,
  0xcd, 0x25, 0xf9, 0x4c, 0x0b, 0x5b, 0x87, 0x1e, 0xe4, 0xda, 0xd2, 0xef,
  0x84, 0x58, 0x0b, 0x5e, 0xf6, 0x70, 0x71, 0x83, 0x7a, 0x6d, 0x9f, 0x5d,
  0xc1, 0xa9, 0xd2, 0xa4, 0x33, 0xc0, 0xe4, 0xc0, 0x35, 0x81, 0xfe, 0xe0,
  0xbf, 0x40, 0x28, 0xd2, 0x13, 0x02, 0x0a, 0x3a, 0x43, 0x84, 0x22, 0xdd,
  0x20, 0xa0, 0xa0, 0x27, 0x78, 0x14, 0xc9, 0xf8, 0x71, 0x13, 0x23, 0x99,
  0x81, 0x30, 0x07, 0x90, 0xe0, 0x9f, 0x41, 0x13, 0xe6, 0x90, 0x48, 0x0e,
  0x49, 0xfa, 0x67, 0xc5, 0x1a, 0x6a, 0xa0, 0x3c, 0x9a, 0xe4, 0x39, 0x14,
  0xd3, 0xd7, 0x75, 0xb7, 0x6e, 0x8d, 0x0a, 0xea, 0x98, 0x45, 0xb4, 0x13,
  0x90, 0x60, 0xfd, 0xda, 0x7e, 0xfd, 0x33, 0x47, 0xde, 0xbc, 0x8e, 0xa2,
  0x47, 0x7a, 0xfd, 0x33, 0xd3, 0xf4, 0x1b, 0x55, 0xba, 0x03, 0xe0, 0x2d,
  0x6d, 0x35, 0xe5, 0x2b, 0x18, 0x3b, 0x2a, 0x2a, 0x30, 0x85, 0x39, 0xc6,
  0x44, 0x5e, 0x97, 0x4a, 0xf5, 0x0e, 0x36, 0x3d, 0x15, 0xe1, 0x14, 0xf4,
  0x5e, 0xd5, 0xbe, 0x21, 0xf4, 0x27, 0x8c, 0x59, 0x4b, 0x8a, 0xff, 0x00,
  0xfe, 0x96, 0xaa, 0x74, 0xd5, 0xc1, 0xda, 0x0b, 0xb1, 0x46, 0x5e, 0xbb,
  0x52, 0xc4, 0x91, 0xbd, 0xaa, 0xb0, 0x9c, 0xd6, 0x8e, 0xbe, 0x58, 0xb2,
  0xeb, 0x89, 0x62, 0xde, 0x58, 0xb6, 0x33, 0x69, 0xea, 0x2d, 0x89, 0xc9,
  0xc4, 0x9e, 0xf0, 0x08, 0x8a, 0x42, 0xde, 0xf1, 0x26, 0xb9, 0x22, 0x6e,
  0x4b, 0xfa, 0xa8, 0x27, 0x7b, 0xcf, 0x1e, 0x6e, 0xf2, 0xba, 0x8b, 0x40,
  0x7e, 0x67, 0xc7, 0x0e, 0x37, 0xe9, 0xd3, 0x7a, 0x13, 0x16, 0x06, 0xa3,
  0xde, 0x51, 0xa5, 0x64, 0xb5, 0xc8, 0x59, 0x9e, 0xc0, 0x8e, 0xb0, 0x48,
  0xa4, 0x37, 0xfe, 0xa6, 0xa5, 0xbe, 0xa3, 0xaa, 0xdc, 0xa4, 0x1b, 0x9e,
  0x7c, 0x20, 0xce, 0xeb, 0x80, 0x78, 0x8b, 0x05, 0x3a, 0xcd, 0xb3, 0xcc,
  0x95, 0x0a, 0x79, 0x17, 0xd9, 0xc5, 0x04, 0xf2, 0xde, 0x5e, 0x39, 0x2a,
  0x4f, 0x18, 0x7d, 0x5a, 0x14, 0xd5, 0x63, 0xc8, 0xfe, 0x13, 0x13, 0xa7,
  0x3c, 0x22, 0xec, 0x4a, 0x20, 0xe0, 0xdf, 0xe9, 0x29, 0xd3, 0xd0, 0x28,
  0xbc, 0xfd, 0xed, 0xdf, 0xd3, 0x00, 0x70, 0xcd, 0xd9, 0xb9, 0x00, 0x57,
  0x0c, 0x04, 0xfe, 0x07, 0xf6, 0x4e, 0x23, 0xad, 0x5d, 0x01, 0x47, 0xaf,
  0xed, 0x67, 0x70, 0x0d, 0x49, 0x1c, 0xd9, 0x4b, 0x57, 0x2e, 0x88, 0x0f,
  0x0f, 0x4b, 0x3b, 0x7a, 0x03, 0xb3, 0x1d, 0x8d, 0x59, 0xc6, 0x5e, 0x50,
  0xfe, 0xaa, 0x98, 0xe0, 0xde, 0x86, 0x2f, 0xa1, 0x36, 0x2d, 0x5e, 0xe1,
  0xa0, 0xc5, 0x03, 0x07, 0x16, 0x25, 0x78, 0xe7, 0x09, 0x5e, 0x61, 0x47,
  0x66, 0x6c, 0x85, 0x47, 0xa1, 0x18, 0xf9, 0x1e, 0x57, 0xa6, 0x3d, 0x8f,
  0x30, 0xec, 0xba, 0x25, 0xbc, 0x40, 0xd0, 0x3f, 0xf9, 0xbc, 0x84, 0xac,
  0xd3, 0x72, 0xe1, 0xef, 0x5c, 0xb5, 0x79, 0x33, 0xcf, 0xfb, 0x4e, 0x39,
  0xfa, 0x1d, 0x8e, 0x0c, 0x69, 0xec, 0xd2, 0xed, 0xfa, 0xbd, 0xa7, 0x71,
  0xbc, 0x28, 0xf5, 0x95, 0x0c, 0x39, 0x75, 0x50, 0xfd, 0x49, 0xb0, 0x47,
  0xdc, 0xc9, 0x91, 0x4d, 0x42, 0xe1, 0x6f, 0x78, 0xf4, 0x71, 0xab, 0xea,
  0x31, 0xdd, 0x28, 0xec, 0x2d, 0x2b, 0x63, 0x34, 0x3d, 0x21, 0x6f, 0x78,
  0x89, 0x4b, 0x71, 0xef, 0xec, 0x67, 0xa1, 0x1d, 0xf4, 0xf7, 0x7b, 0x1a,
  0x5f, 0xd6, 0x6b, 0xf5, 0xce, 0xf1, 0x16, 0x4b, 0x1c, 0xcd, 0xea, 0xaa,
  0x28, 0xee, 0x82, 0xf1, 0x09, 0x6a, 0x1c, 0xd5, 0xed, 0x51, 0xdf, 0xf8,
  0x21, 0x9c, 0xe9, 0xd6, 0x4a, 0x75, 0x73, 0x17, 0xdb, 0xa8, 0x3c, 0xb2,
  0x7f, 0xa3, 0x4c, 0xa8, 0xfe, 0x82, 0xeb, 0x4a, 0xc2, 0x12, 0xe1, 0x32,
  0xdc, 0x93, 0x32, 0x1b, 0xe1, 0x27, 0xf1, 0x7c, 0x79, 0xd8, 0xd9, 0x77,
  0x4a, 0xc4, 0xce, 0xbe, 0x5d, 0x66, 0x4c, 0xb8, 0xa7, 0x86, 0xc8, 0xa2,
  0x94, 0xec, 0x69, 0xf5, 0x3c, 0x65, 0x01, 0x1f, 0x2c, 0xfd, 0x7a, 0x4c,
  0x3a, 0x20, 0xd8, 0xfe, 0xfa, 0x97, 0xe7, 0x5a, 0xc4, 0x8b, 0x10, 0xfe,
  0xcd, 0x51, 0x9b, 0xc4, 0x61, 0x6b, 0xbb, 0x58, 0x7e, 0x87, 0x6f, 0xbb,
  0xdc, 0x01, 0xe9, 0x9e, 0xca, 0x72, 0x26, 0xa5, 0x65, 0x6f, 0x0e, 0x70,
  0x22, 0x39, 0xee, 0x5c, 0x55, 0x1d, 0x2e, 0x94, 0x2e, 0x21, 0xb5, 0xe0,
  0x18, 0xca, 0x6f, 0x42, 0x6a, 0x58, 0x53, 0xcb, 0x7d, 0x54, 0x16, 0x90,
  0x9e, 0xe3, 0x89, 0xea, 0xcf, 0xdf, 0xd5, 0xaf, 0xf3, 0x73, 0x1f, 0x90,
  0xf4, 0x7b, 0xe3, 0x63, 0x6f, 0xf2, 0xfa, 0xbb, 0x84, 0xbf, 0x35, 0x2b,
  0xcf, 0x3b, 0xc5, 0x7e, 0xd8, 0xb0, 0x65, 0x0f, 0xba, 0x24, 0x93, 0x60,
  0x9a, 0xe9, 0x27, 0xe5, 0x7d, 0x1b, 0x6f, 0x78, 0x14, 0x4f, 0xfd, 0xa5,
  0xa7, 0x63, 0xf5, 0x8f, 0xf5, 0xd3, 0xc1, 0x3b, 0x4e, 0x0c, 0xe1, 0xc7,
  0xf8, 0xbe, 0xc9, 0x4d, 0x4a, 0x06, 0xb0, 0xd7, 0x59, 0x0c, 0x18, 0x3e,
  0x3a, 0x08, 0x48, 0xff, 0xf4, 0x0f, 0x97, 0xb9, 0xe7, 0x45, 0x32, 0x76,
  0xed, 0x83, 0xaf, 0xf9, 0x31, 0xcc, 0x8f, 0x90, 0x03, 0x5b, 0xef, 0xc3,
  0xad, 0xe7, 0x90, 0xa4, 0x55, 0x4c, 0x1d, 0x8b, 0x43, 0xbd, 0x43, 0x2b,
  0xed, 0x72, 0xb9, 0xf8, 0xa7, 0xd3, 0x76, 0xea, 0x95, 0xa7, 0xc7, 0x34,
  0x67, 0x13, 0xa3, 0xc9, 0xf5, 0x54, 0xa8, 0x84, 0xf0, 0x87, 0x0d, 0x91,
  0xcd, 0xfd, 0x00, 0xab, 0x33, 0xae, 0xe6, 0x45, 0xa1, 0x2c, 0xca, 0x8a,
  0x43, 0xf9, 0x41, 0x5f, 0x19, 0x9e, 0xed, 0xdb, 0xc5, 0x06, 0xd7, 0x73,
  0x36, 0x21, 0x68, 0x65, 0x42, 0x26, 0xde, 0x7e, 0xc5, 0x13, 0xb7, 0xaf,
  0x67, 0x68, 0x4b, 0xde, 0x6f, 0xcf, 0xca, 0x55, 0x71, 0x56, 0x53, 0xba,
  0x47, 0xf8, 0x81, 0x2a, 0x5b, 0x20, 0x89, 0x53, 0xd5, 0x99, 0xa8, 0x26,
  0x70, 0x2d, 0xfc, 0xc6, 0x22, 0x2f, 0xc4, 0xd9, 0x22, 0xbf, 0xe7, 0xaf,
  0x6b, 0x03, 0xa2, 0x2a, 0xb1, 0xd8, 0x3f, 0xdd, 0x90, 0x78, 0xf4, 0xf3,
  0x20, 0x33, 0x89, 0x10, 0x7b, 0x15, 0xd5, 0xbc, 0xc0, 0xae, 0x50, 0x6f,
  0x78, 0xda, 0x0e, 0x0b, 0xdc, 0xae, 0xbf, 0xd6, 0xe6, 0x78, 0xbd, 0x2e,
  0x36, 0xff, 0x60, 0x71, 0x78, 0x89, 0x68, 0xf3, 0x4c, 0x61, 0x27, 0x9b,
  0x16, 0x6f, 0xf8, 0x9c, 0x24, 0xf7, 0x1a, 0xbb, 0x3f, 0x49, 0xae, 0x34,
  0x7a, 0x75, 0x92, 0x7c, 0xd6, 0xe8, 0xe7, 0x93, 0xe4, 0x17, 0x0a, 0x7f,
  0x61, 0x23, 0x18, 0xf1, 0xe7, 0x44, 0xee, 0x35, 0xc3, 0x39, 0x5b, 0x2e,
  0x4f, 0xb3, 0x6d, 0x9e, 0x84, 0xdd, 0xd6, 0x23, 0x28, 0xfe, 0x9b, 0xd6,
  0xdf, 0xad, 0x4e, 0x86, 0xae, 0xdc, 0xfe, 0xa5, 0x0a, 0xa1, 0x67, 0x8c,
  0x27, 0x47, 0x22, 0x21, 0xe9, 0xd2, 0xea, 0x13, 0x4f, 0x14, 0x34, 0x1a,
  0x6f, 0x12, 0x08, 0x85, 0xb6, 0x97, 0x0c, 0x39, 0xdd, 0x44, 0x80, 0x26,
  0xf9, 0xfa, 0x67, 0x88, 0x52, 0xb4, 0xb0, 0x27, 0xec, 0xa8, 0x22, 0x67,
  0xf0, 0x92, 0x96, 0x63, 0x65, 0xec, 0xb5, 0xfe, 0x78, 0x59, 0xc1, 0x83,
  0xf7, 0x66, 0x00, 0x9b, 0x47, 0xef, 0xc4, 0x21, 0xbd, 0x1c, 0x3e, 0x53,
  0x09, 0x10, 0x9b, 0x4f, 0xfd, 0x63, 0x92, 0x0c, 0xe0, 0x83, 0x39, 0xde,
  0xd6, 0xe6, 0x68, 0x30, 0x60, 0x70, 0x4e, 0xeb, 0x1f, 0xbf, 0x03, 0x64,
  0x15, 0x7b, 0xe6, 0x30, 0xa4, 0x89, 0xde, 0x3d, 0xa1, 0x9d, 0x9a, 0x61,
  0x3c, 0x34, 0x72, 0x2f, 0x42, 0x0a, 0x5f, 0xa8, 0xfb, 0x94, 0xba, 0x3b,
  0x31, 0x2c, 0x5c, 0x44, 0xd3, 0x27, 0x2b, 0xa1, 0x71, 0x00, 0x9e, 0x66,
  0x0f, 0x58, 0x60, 0x70, 0xfd, 0x96, 0x48, 0x32, 0xb8, 0x88, 0x19, 0x5d,
  0x9d, 0x20, 0xc1, 0x0b, 0xc2, 0x17, 0xbf, 0xc2, 0x09, 0x1b, 0x9e, 0x7f,
  0xfe, 0xc7, 0xa7, 0xe3, 0x1b, 0x0b, 0xe1, 0x81, 0x44, 0x79, 0x23, 0x44,
  0x08, 0xe2, 0x3b, 0x0a, 0xde, 0x4d, 0x61, 0x40, 0x70, 0x02, 0x0f, 0x6e,
  0x46, 0xb3, 0x2f, 0xb7, 0x20, 0xb5, 0xa7, 0x4f, 0x8a, 0x6a, 0xc6, 0x4f,
  0x0e, 0x68, 0x9a, 0x48, 0x04, 0x90, 0x30, 0xe6, 0x38, 0x6b, 0xc4, 0x59,
  0x35, 0x65, 0x67, 0x55, 0xd2, 0xc6, 0xf9, 0x78, 0xd7, 0xe7, 0x0e, 0x3e,
  0x87, 0x3e, 0xb7, 0x77, 0x04, 0xf4, 0x0f, 0x59, 0x1e, 0x13, 0xee, 0xcf,
  0xf0, 0x47, 0x88, 0x1c, 0xad, 0x92, 0xde, 0xe1, 0x48, 0xdc, 0x5a, 0xd9,
  0xee, 0xeb, 0x63, 0x89, 0x78, 0x90, 0xfd, 0x69, 0xb4, 0xc7, 0xfd, 0x15,
  0xe6, 0x2a, 0x57, 0xd0, 0x37, 0x48, 0x8c, 0x68, 0xec, 0x20, 0x95, 0xe0,
  0x40, 0x88, 0xdd, 0xd6, 0x5c, 0x2d, 0x87, 0x43, 0x70, 0xc3, 0xee, 0x1d,
  0xd7, 0x62, 0xd9, 0xfc, 0x3c, 0xe5, 0xdb, 0xc9, 0x15, 0x33, 0x3b, 0x8b,
  0x94, 0x6e, 0x47, 0xf8, 0xbc, 0x5e, 0x0a, 0x95, 0x40, 0x53, 0x5f, 0x89,
  0xf1, 0xd1, 0xcf, 0xbf, 0x2e, 0x38, 0xee, 0x27, 0x46, 0x72, 0x85, 0x1d,
  0xef, 0xa6, 0xe2, 0x79, 0x47, 0x55, 0xe2, 0xfd, 0x6f, 0xad, 0xc9, 0x64,
  0x5c, 0x77, 0xee, 0xb4, 0x2a, 0x68, 0xbb, 0xb0, 0x88, 0xd2, 0x4e, 0x87,
  0x78, 0xf2, 0x75, 0x14, 0x32, 0xc8, 0x53, 0x86, 0xba, 0x6f, 0xfa, 0x7c,
  0x6a, 0x32, 0xab, 0x48, 0x27, 0x83, 0x18, 0x75, 0xed, 0x5c, 0x86, 0x67,
  0x8f, 0x48, 0x41, 0xc0, 0x47, 0x9b, 0x7e, 0x3b, 0xe3, 0x87, 0x0c, 0x20,
  0x38, 0xb5, 0x29, 0xb1, 0x40, 0x37, 0x9f, 0x63, 0xb7, 0xe2, 0xf3, 0x47,
  0x66, 0x33, 0x25, 0x5f, 0x6c, 0x83, 0x07, 0x6d, 0x64, 0x6b, 0xe3, 0x72,
  0x78, 0x3a, 0xc2, 0x2b, 0xaa, 0x77, 0x70, 0xda, 0x55, 0xb5, 0x13, 0x75,
  0xb2, 0xd9, 0xf5, 0xcd, 0x69, 0x3c, 0xea, 0xcb, 0x5e, 0x5f, 0x1c, 0x05,
  0x3c, 0xef, 0x7f, 0xc3, 0xa0, 0x6b, 0x56, 0x9a, 0x04, 0x6d, 0x4a, 0xd1,
  0xa0, 0x94, 0xeb, 0x37, 0xf2, 0x68, 0xdf, 0xbf, 0x8a, 0x9b, 0x32, 0xfb,
  0x2c, 0x53, 0xd9, 0xde, 0x6b, 0xd9, 0xfb, 0x2b, 0x07, 0xdf, 0xdf, 0xc6,
  0xf6, 0x51, 0x86, 0xf2, 0x2b, 0x1d, 0x97, 0x39, 0x4e, 0x02, 0xf9, 0xdf,
  0x34, 0x00, 0xc0, 0xbb, 0x2f, 0x60, 0xcf, 0xc5, 0x97, 0xb8, 0x61, 0xd9,
  0xbd, 0xd9, 0x72, 0x31, 0x66, 0xb2, 0x6d, 0xcf, 0xea, 0xe8, 0x51, 0x57,
  0x7d, 0x26, 0xb3, 0xd4, 0xc7, 0x05, 0x33, 0x71, 0xa4, 0xc8, 0xf0, 0x7e,
  0x68, 0x55, 0x74, 0xbc, 0x99, 0xf7, 0xd1, 0x08, 0xfa, 0x0b, 0x0e, 0x9c,
  0x59, 0xd8, 0xe4, 0xe7, 0x96, 0x77, 0xf0, 0xff, 0x46, 0xec, 0xcd, 0x8b,
  0x6e, 0x31, 0xc5, 0xd9, 0xcd, 0x85, 0xa5, 0x1f, 0xbf, 0x9c, 0xe9, 0xdf,
  0xc7, 0x94, 0xd7, 0x32, 0xe7, 0xfe, 0xb5, 0x4c, 0xa4, 0xb6, 0x1d, 0x55,
  0x19, 0x16, 0x79, 0xa6, 0x22, 0x0d, 0x07, 0xd4, 0xde, 0x0b, 0x35, 0x63,
  0xd8, 0xb6, 0xdf, 0xa9, 0x7c, 0x66, 0xe8, 0x68, 0xba, 0xed, 0xef, 0xcc,
  0x65, 0xe3, 0xa4, 0xe7, 0xdc, 0x3b, 0x2d, 0x27, 0x5b, 0xbe, 0xdb, 0xc9,
  0x4d, 0x6b, 0x69, 0xcd, 0x3e, 0xe7, 0x0a, 0x99, 0xec, 0x73, 0x7d, 0x4c,
  0xfa, 0xc3, 0xa3, 0xb3, 0x4e, 0xbd, 0x45, 0x7c, 0x24, 0x19, 0xa7, 0xd3,
  0xa9, 0xcb, 0x4e, 0xd4, 0x75, 0xd3, 0x4a, 0x32, 0xb8, 0x72, 0x26, 0x7c,
  0x9d, 0x92, 0xa7, 0x14, 0x5f, 0x29, 0xd1, 0x57, 0x05, 0xd9, 0x13, 0xa5,
  0xf7, 0xaa, 0x01, 0xd5, 0x15, 0xe9, 0x9d, 0xb8, 0x9a, 0xc6, 0x81, 0x2e,
  0x3d, 0x15, 0x50, 0x61, 0x4f, 0xe4, 0x6b, 0x9d, 0x0d, 0x08, 0xf9, 0x59,
  0xc0, 0x61, 0x61, 0xec, 0x69, 0xc9, 0x8f, 0xe5, 0xb2, 0xf5, 0x8d, 0x77,
  0x76, 0x50, 0xef, 0xbe, 0xab, 0xc4, 0x3c, 0x12, 0x97, 0x9d, 0xfa, 0x37,
  0x51, 0xbc, 0x36, 0x38, 0x13, 0x84, 0x68, 0x64, 0x72, 0xd8, 0xd0, 0x5f,
  0x84, 0x0a, 0x45, 0x9d, 0xe5, 0xd8, 0xc8, 0x72, 0x36, 0x0a, 0x04, 0x13,
  0x7e, 0x78, 0x66, 0xda, 0x53, 0x91, 0x8e, 0x96, 0xcf, 0xe1, 0xdd, 0x88,
  0x00, 0x72, 0xb0, 0x1a, 0xf7, 0x41, 0x23, 0x86, 0x59, 0x12, 0x46, 0x21,
  0x90, 0xea, 0x85, 0xb0, 0x24, 0xdc, 0x46, 0xdb, 0x7b, 0x15, 0x6d, 0xeb,
  0xfe, 0xd9, 0x68, 0xeb, 0x12, 0xd9, 0xa9, 0x7f, 0x43, 0xd2, 0x9e, 0xf6,
  0x0f, 0x4d, 0xfa, 0xd8, 0xdd, 0xf8, 0xfc, 0xf7, 0xfc, 0x10, 0x90, 0x9c,
  0x86, 0xe3, 0xf2, 0x0b, 0x9f, 0x50, 0xc9, 0x66, 0xf1, 0x24, 0x87, 0xd4,
  0x1a, 0x17, 0x99, 0x7a, 0x78, 0x1f, 0x60, 0x44, 0x2b, 0xe3, 0x7e, 0x63,
  0x25, 0x48, 0x4e, 0xdc, 0x32, 0x85, 0x3b, 0x4c, 0x6d, 0x43, 0x0c, 0xcf,
  0x41, 0x53, 0xbb, 0xae, 0x2b, 0xbd, 0x01, 0xa4, 0x4e, 0xfe, 0x6c, 0x04,
  0xd6, 0xc7, 0x85, 0xf9, 0xfa, 0x27, 0xdf, 0xde, 0x0b, 0xc4, 0xfc, 0x7c,
  0x8e, 0x92, 0xf2, 0xcb, 0x37, 0xdc, 0xe3, 0x05, 0x3f, 0x0a, 0x26, 0x99,
  0x58, 0xe0, 0xcf, 0x12, 0xef, 0xf5, 0xa4, 0x61, 0xe2, 0xaf, 0xcd, 0xf4,
  0xb7, 0x64, 0xe2, 0x5b, 0x2f, 0xc3, 0x0b, 0x32, 0x57, 0x57, 0x76, 0xb5,
  0x62, 0x6e, 0x20, 0x9b, 0x59, 0xaa, 0x7b, 0x49, 0xf0, 0xb2, 0x4a, 0x22,
  0x4f, 0xb2, 0xe8, 0x36, 0xd9, 0x88, 0x34, 0x5e, 0xc8, 0x60, 0xea, 0x35,
  0xe6, 0x93, 0xde, 0x1b, 0x5d, 0xa4, 0xb2, 0xc8, 0x45, 0x4c, 0x25, 0xb7,
  0x68, 0x42, 0x9f, 0xe7, 0x2d, 0x1f, 0x57, 0x9e, 0x7b, 0x7f, 0x2f, 0xef,
  0x36, 0x85, 0x27, 0x37, 0x7c, 0xdc, 0xc0, 0xad, 0x6d, 0xe4, 0xda, 0xe0,
  0x08, 0x84, 0x07, 0x0b, 0x83, 0x53, 0x14, 0xbf, 0xae, 0xa6, 0x6e, 0xd8,
  0xe1, 0x25, 0x32, 0x7d, 0xed, 0xab, 0x57, 0x51, 0xe4, 0xad, 0x70, 0x79,
  0x21, 0xe4, 0xb8, 0xd1, 0xa7, 0x42, 0xf0, 0xba, 0x2d, 0x98, 0x25, 0xde,
  0xdb, 0x8e, 0x98, 0xb0, 0xbc, 0xba, 0x0b, 0xa0, 0xc4, 0x7c, 0x7b, 0xce,
  0xf3, 0xa2, 0x15, 0xf8, 0x68, 0x55, 0x91, 0xea, 0xd8, 0xb7, 0x13, 0xb2,
  0x13, 0xeb, 0x4e, 0x27, 0x85, 0xd3, 0x17, 0x60, 0xf9, 0x1c, 0xa5, 0x6f,
  0xe8, 0xff, 0x03, 0xe0, 0xb5, 0x3c, 0xc1, 0xd6, 0x5e, 0x00, 0x00
};
size_t test_data_Messages_len = 8687;







netsurf-vince/pdf/test/messages.c

/*
 * Copyright 2016 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Tests for message processing
 */

#include <assert.h>
#include <stdbool.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <unistd.h>
#include <check.h>

#include "utils/errors.h"
#include "utils/log.h"
#include "utils/messages.h"

#include "test/message_data_inline.h"

#define NELEMS(x)  (sizeof(x) / sizeof((x)[0]))

const char *test_messages_path = "test/data/Messages";

struct message_test_vec_s {
	int test;
	const char *res;
};

struct message_test_vec_s message_errorcode_test_vec[] = {
	{ NSERROR_OK, "OK" },
	{ NSERROR_NOMEM, "NetSurf is running out of memory. Please free some memory and try again." },
	{ NSERROR_NO_FETCH_HANDLER, "NoHandler" },
	{ NSERROR_NOT_FOUND, "Not found" },
	{ NSERROR_SAVE_FAILED, "SaveFailed" },
	{ NSERROR_CLONE_FAILED, "CloneFailed" },
	{ NSERROR_INIT_FAILED, "InitFailed" },
	{ NSERROR_BAD_ENCODING, "BadEncoding" },
	{ NSERROR_NEED_DATA, "NeedData" },
	{ NSERROR_ENCODING_CHANGE, "EncodingChanged" },
	{ NSERROR_BAD_PARAMETER, "BadParameter" },
	{ NSERROR_INVALID, "Invalid" },
	{ NSERROR_BOX_CONVERT, "BoxConvert" },
	{ NSERROR_STOPPED, "Stopped" },
	{ NSERROR_DOM, "Parsing the document failed." },
	{ NSERROR_CSS, "Error processing CSS" },
	{ NSERROR_CSS_BASE, "Base stylesheet failed to load" },
	{ NSERROR_BAD_URL, "BadURL" },
	{ NSERROR_UNKNOWN, "Unknown" },
};

START_TEST(messages_errorcode_test)
{
	const char *res_str;
	const struct message_test_vec_s *tst = &message_errorcode_test_vec[_i];
	nserror res;

	res = messages_add_from_inline(test_data_Messages,
				       test_data_Messages_len);
	ck_assert_int_eq(res, NSERROR_OK);

	res_str = messages_get_errorcode(tst->test);

	/* ensure result data is correct */
	ck_assert_str_eq(res_str, tst->res);

	/* cleanup */
	messages_destroy();
}
END_TEST

START_TEST(message_inline_load_test)
{
	nserror res;
	res = messages_add_from_inline(test_data_Messages,
				       test_data_Messages_len);
	ck_assert_int_eq(res, NSERROR_OK);

	/* cleanup */
	messages_destroy();
}
END_TEST

START_TEST(message_file_load_test)
{
	nserror res;
	res = messages_add_from_file(test_messages_path);
	ck_assert_int_eq(res, NSERROR_OK);

	/* cleanup */
	messages_destroy();
}
END_TEST

START_TEST(message_get_buff_test)
{
	nserror res;
	char *buf;
	res = messages_add_from_inline(test_data_Messages,
				       test_data_Messages_len);
	ck_assert_int_eq(res, NSERROR_OK);

	buf = messages_get_buff("DefinitelyNotAKey");
	ck_assert(buf == NULL);

	buf = messages_get_buff("NoMemory");
	ck_assert_str_eq(buf, "NetSurf is running out of memory. Please free some memory and try again.");
	free(buf);

	/* cleanup */
	messages_destroy();
}
END_TEST


static TCase *message_session_case_create(void)
{
	TCase *tc;
	tc = tcase_create("Message adding");

	tcase_add_test(tc, message_file_load_test);
	tcase_add_test(tc, message_inline_load_test);
	tcase_add_loop_test(tc, messages_errorcode_test,
			    0, NELEMS(message_errorcode_test_vec));
	tcase_add_test(tc, message_get_buff_test);

	return tc;
}


static Suite *message_suite_create(void)
{
	Suite *s;
	s = suite_create("message");

	suite_add_tcase(s, message_session_case_create());

	return s;
}

int main(int argc, char **argv)
{
	int number_failed;
	SRunner *sr;

	sr = srunner_create(message_suite_create());

	srunner_run_all(sr, CK_ENV);

	number_failed = srunner_ntests_failed(sr);
	srunner_free(sr);

	return (number_failed == 0) ? EXIT_SUCCESS : EXIT_FAILURE;
}







netsurf-vince/pdf/test/mimesniff.c

/*
 * Copyright 2016 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Test mime sniffing
 */

#include <assert.h>
#include <stdbool.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <check.h>

#include "utils/utils.h"
#include "utils/corestrings.h"
#include "content/content_factory.h"
#include "content/mimesniff.h"

#define NELEMS(x)  (sizeof(x) / sizeof((x)[0]))

struct test_mimetype {
	const uint8_t* data;
	const size_t len;
	lwc_string **mime_type;
	bool safe;
};

/* helpers */

/**
 * test implentation of mime type to content type conversion
 *
 * in the full implementation this converts a mime type to content
 * type for content types with handler in the browser. This
 * implementation provides a minimal version to pretends to support a
 * couple of image types
 */
content_type content_factory_type_from_mime_type(lwc_string *mime_type)
{
	content_type type = CONTENT_NONE;
	bool match;
	
	if (lwc_string_caseless_isequal(mime_type,
					corestring_lwc_image_gif,
					&match) == lwc_error_ok && match) {
		type = CONTENT_IMAGE;
	}
	if (lwc_string_caseless_isequal(mime_type,
					corestring_lwc_image_jpeg,
					&match) == lwc_error_ok && match) {
		type = CONTENT_IMAGE;
	}
	return type;
}

/* Fixtures */

static void corestring_create(void)
{
	ck_assert(corestrings_init() == NSERROR_OK);
}

/**
 * iterator for any remaining strings in teardown fixture
 */
static void netsurf_lwc_iterator(lwc_string *str, void *pw)
{
	fprintf(stderr,
		"[%3u] %.*s",
		str->refcnt,
		(int)lwc_string_length(str),
		lwc_string_data(str));
}

static void corestring_teardown(void)
{
	corestrings_fini();

	lwc_iterate_strings(netsurf_lwc_iterator, NULL);
}

/* tests */

START_TEST(mimesniff_api_test)
{
	nserror err;
	lwc_string *effective_type;

	/* no header type, no data and sniffing not allowed */
	err = mimesniff_compute_effective_type(NULL,
					       NULL,
					       0,
					       false,
					       false,
					       &effective_type);
	ck_assert(err == NSERROR_NOT_FOUND);

	/* no header type, no data and sniffing allowed */
	err = mimesniff_compute_effective_type(NULL,
					       NULL,
					       0,
					       true,
					       false,
					       &effective_type);
	ck_assert(err == NSERROR_NEED_DATA);

}
END_TEST


static TCase *mimesniff_api_case_create(void)
{
	TCase *tc;
	tc = tcase_create("mimesniff API");


	tcase_add_test(tc, mimesniff_api_test);

	return tc;
}


/* unknown header exact binary type checks in safe context */
#define SIG(s,m,a) { (const uint8_t *)s, SLEN(s), &corestring_lwc_##m, a }
static struct test_mimetype match_unknown_exact_tests[] = {
	SIG("GIF87a", image_gif, true),
	SIG("GIF89a", image_gif, true),
	SIG("\x89PNG\r\n\x1a\n", image_png, true),
	SIG("\xff\xd8\xff", image_jpeg, true),
	SIG("BM", image_bmp, true),
	SIG("\x00\x00\x01\x00", image_vnd_microsoft_icon, true),
	SIG("OggS\x00", application_ogg, true),
	SIG("\x1a\x45\xdf\xa3", video_webm, true),
	SIG("Rar \x1a\x07\x00", application_x_rar_compressed, true),
	SIG("PK\x03\x04", application_zip, true),
	SIG("\x1f\x8b\x08", application_x_gzip, true),
	SIG("%!PS-Adobe-", application_postscript, true),
	SIG("%PDF-", application_pdf, false),
};

static struct test_mimetype match_unknown_riff_tests[] = {
	SIG("RIFF    WEBPVP", image_webp, true),
	SIG("RIFF    WAVE", audio_wave, true),
};

static struct test_mimetype match_unknown_bom_tests[] = {
	SIG("\xfe\xff",text_plain, false),
	SIG("\xff\xfe", text_plain, false),
	SIG("\xef\xbb\xbf", text_plain, false),
};

static struct test_mimetype match_unknown_ws_tests[] = {
	SIG("<?xml", text_xml, false),
	SIG("<!DOCTYPE HTML>", text_html, false),
	SIG("<HTML ", text_html, false),
	SIG("<HEAD ", text_html, false),
	SIG("<SCRIPT ", text_html, false),
	SIG("<IFRAME ", text_html, false),
	SIG("<H1 ", text_html, false),
	SIG("<DIV ", text_html, false),
	SIG("<FONT ", text_html, false),
	SIG("<TABLE ", text_html, false),
	SIG("<A ", text_html, false),
	SIG("<STYLE ", text_html, false),
	SIG("<TITLE ", text_html, false),
	SIG("<B ", text_html, false),
	SIG("<BODY ", text_html, false),
	SIG("<BR ", text_html, false),
	SIG("<P ", text_html, false),
	SIG("<!-- ", text_html, false),
};

static struct test_mimetype match_unknown_mp4_tests[] = {
	SIG("\x00\x00\x00\040ftypisom\x00\x00\x02\x00isomiso2avc1mp41", video_mp4, true),
	SIG("\x00\x00\x00\040ftypmp41\x00\x00\x02\x00isomiso2avc1mp41", video_mp4, true),
};

static struct test_mimetype match_unknown_bad_mp4_tests[] = {
	SIG("\x00\x00\x00\044ftypisom\x00\x00\x02\x00isomiso2avc1mp41", application_octet_stream, true),
	SIG("\x00\x00\x00\037ftypmp41\x00\x00\x02\x00isomiso2avc1mp41", application_octet_stream, true),
	SIG("\x00\x00\x00\040atypmp41\x00\x00\x02\x00isomiso2avc1mp41", application_octet_stream, true),
	SIG("\x00\x00\x00\040faypmp41\x00\x00\x02\x00isomiso2avc1mp41", application_octet_stream, true),
	SIG("\x00\x00\x00\040ftapmp41\x00\x00\x02\x00isomiso2avc1mp41", application_octet_stream, true),
	SIG("\x00\x00\x00\040ftyamp41\x00\x00\x02\x00isomiso2avc1mp41", application_octet_stream, true),
	SIG("\x00\x00\x00\040ftypmp31\x00\x00\x02\x00isomiso2avc1mp31", application_octet_stream, true),
	SIG("\x00\x00\x00\040ftypma41\x00\x00\x02\x00isomiso2avc1ma41", application_octet_stream, true),
};

static struct test_mimetype match_unknown_txtbin_tests[] = {
	SIG("a\nb\tc  ", text_plain, true),
	SIG("\x1b\r\f ", text_plain, true),
	SIG("a\nb\tc \x01", application_octet_stream, true),
};

#undef SIG

/**
 * exact unknown tests
 *
 * allows return of unsafe type matches
 */
START_TEST(mimesniff_match_unknown_exact_test)
{
	nserror err;
	const struct test_mimetype *tst = &match_unknown_exact_tests[_i];
	lwc_string *effective_type;
	bool match;

	err = mimesniff_compute_effective_type(NULL,
					       tst->data,
					       tst->len,
					       true,
					       false,
					       &effective_type);
	ck_assert(err == NSERROR_OK);

	ck_assert(lwc_string_caseless_isequal(effective_type,
					      *(tst->mime_type),
					      &match) == lwc_error_ok && match);
	lwc_string_unref(effective_type);
}
END_TEST

/**
 * riff test
 */
START_TEST(mimesniff_match_unknown_riff_test)
{
	nserror err;
	const struct test_mimetype *tst = &match_unknown_riff_tests[_i];
	lwc_string *effective_type;
	bool match;

	err = mimesniff_compute_effective_type(NULL,
					       tst->data,
					       tst->len,
					       true,
					       false,
					       &effective_type);
	ck_assert(err == NSERROR_OK);

	ck_assert(lwc_string_caseless_isequal(effective_type,
					      *(tst->mime_type),
					      &match) == lwc_error_ok && match);
	lwc_string_unref(effective_type);
}
END_TEST

/**
 * BOM test
 */
START_TEST(mimesniff_match_unknown_bom_test)
{
	nserror err;
	const struct test_mimetype *tst = &match_unknown_bom_tests[_i];
	lwc_string *effective_type;
	bool match;

	err = mimesniff_compute_effective_type(NULL,
					       tst->data,
					       tst->len,
					       true,
					       false,
					       &effective_type);
	ck_assert(err == NSERROR_OK);

	ck_assert(lwc_string_caseless_isequal(effective_type,
					      *(tst->mime_type),
					      &match) == lwc_error_ok && match);
	lwc_string_unref(effective_type);
}
END_TEST

/**
 * ws test
 */
START_TEST(mimesniff_match_unknown_ws_test)
{
	nserror err;
	const struct test_mimetype *tst = &match_unknown_ws_tests[_i];
	lwc_string *effective_type;
	bool match;

	err = mimesniff_compute_effective_type(NULL,
					       tst->data,
					       tst->len,
					       true,
					       false,
					       &effective_type);
	ck_assert(err == NSERROR_OK);

	ck_assert(lwc_string_caseless_isequal(effective_type,
					      *(tst->mime_type),
					      &match) == lwc_error_ok && match);
	lwc_string_unref(effective_type);
}
END_TEST

/**
 * mp4 test
 */
START_TEST(mimesniff_match_unknown_mp4_test)
{
	nserror err;
	const struct test_mimetype *tst = &match_unknown_mp4_tests[_i];
	lwc_string *effective_type;
	bool match;

	err = mimesniff_compute_effective_type(NULL,
					       tst->data,
					       tst->len,
					       true,
					       false,
					       &effective_type);
	ck_assert(err == NSERROR_OK);

	ck_assert(lwc_string_caseless_isequal(effective_type,
					      *(tst->mime_type),
					      &match) == lwc_error_ok && match);
	lwc_string_unref(effective_type);
}
END_TEST

/**
 * mp4 test
 */
START_TEST(mimesniff_match_unknown_bad_mp4_test)
{
	nserror err;
	const struct test_mimetype *tst = &match_unknown_bad_mp4_tests[_i];
	lwc_string *effective_type;
	bool match;

	err = mimesniff_compute_effective_type(NULL,
					       tst->data,
					       tst->len,
					       true,
					       false,
					       &effective_type);
	ck_assert(err == NSERROR_OK);

	ck_assert(lwc_string_caseless_isequal(effective_type,
					      *(tst->mime_type),
					      &match) == lwc_error_ok && match);
	lwc_string_unref(effective_type);
}
END_TEST

/**
 * unknown header text/binary test
 */
START_TEST(mimesniff_match_unknown_txtbin_test)
{
	nserror err;
	const struct test_mimetype *tst = &match_unknown_txtbin_tests[_i];
	lwc_string *effective_type;
	bool match;

	err = mimesniff_compute_effective_type(NULL,
					       tst->data,
					       tst->len,
					       true,
					       false,
					       &effective_type);
	ck_assert(err == NSERROR_OK);

	ck_assert(lwc_string_caseless_isequal(effective_type,
					      *(tst->mime_type),
					      &match) == lwc_error_ok && match);
	lwc_string_unref(effective_type);
}
END_TEST


static TCase *mimesniff_match_unknown_case_create(void)
{
	TCase *tc;
	tc = tcase_create("mimesniff");

	tcase_add_unchecked_fixture(tc,
				    corestring_create,
				    corestring_teardown);

	tcase_add_loop_test(tc,
			    mimesniff_match_unknown_exact_test,
			    0, NELEMS(match_unknown_exact_tests));

	tcase_add_loop_test(tc,
			    mimesniff_match_unknown_riff_test,
			    0, NELEMS(match_unknown_riff_tests));

	tcase_add_loop_test(tc,
			    mimesniff_match_unknown_bom_test,
			    0, NELEMS(match_unknown_bom_tests));

	tcase_add_loop_test(tc,
			    mimesniff_match_unknown_ws_test,
			    0, NELEMS(match_unknown_ws_tests));

	tcase_add_loop_test(tc,
			    mimesniff_match_unknown_mp4_test,
			    0, NELEMS(match_unknown_mp4_tests));

	tcase_add_loop_test(tc,
			    mimesniff_match_unknown_bad_mp4_test,
			    0, NELEMS(match_unknown_bad_mp4_tests));

	tcase_add_loop_test(tc,
			    mimesniff_match_unknown_txtbin_test,
			    0, NELEMS(match_unknown_txtbin_tests));

	return tc;
}


START_TEST(mimesniff_unparsable_header_test)
{
	nserror err;
	lwc_string *effective_type;

	/* unparsable header type, no data and sniffing not allowed */
	err = mimesniff_compute_effective_type("badheader",
					       NULL,
					       0,
					       false,
					       false,
					       &effective_type);
	ck_assert_int_eq(err, NSERROR_NOT_FOUND);

	/* unparsable header type, no data and sniffing allowed */
	err = mimesniff_compute_effective_type("badheader",
					       NULL,
					       0,
					       true,
					       false,
					       &effective_type);
	ck_assert_int_eq(err, NSERROR_NEED_DATA);

}
END_TEST


START_TEST(mimesniff_parsable_header_nosniff_test)
{
	nserror err;
	lwc_string *effective_type;
	bool match;

	/* unparsable header type, no data and sniffing not allowed */
	err = mimesniff_compute_effective_type("text/plain",
					       NULL,
					       0,
					       false,
					       false,
					       &effective_type);
	ck_assert(err == NSERROR_OK);

	ck_assert(lwc_string_caseless_isequal(effective_type,
					      corestring_lwc_text_plain,
					      &match) == lwc_error_ok && match);
	lwc_string_unref(effective_type);
}
END_TEST

START_TEST(mimesniff_svg_header_sniff_imageonly_test)
{
	nserror err;
	lwc_string *effective_type;
	bool match;

	/* svg header type, no data and sniffing allowed images only*/
	err = mimesniff_compute_effective_type("image/svg+xml",
					       NULL,
					       0,
					       true,
					       true,
					       &effective_type);
	ck_assert_int_eq(err, NSERROR_OK);

	ck_assert(lwc_string_caseless_isequal(effective_type,
					      corestring_lwc_image_svg,
					      &match) == lwc_error_ok && match);
	lwc_string_unref(effective_type);
}
END_TEST

START_TEST(mimesniff_image_header_sniff_imageonly_test)
{
	nserror err;
	lwc_string *effective_type;
	bool match;

	/* jpeg header type, no data and sniffing allowed images only */
	err = mimesniff_compute_effective_type("image/jpeg",
					       NULL,
					       0,
					       true,
					       true,
					       &effective_type);
	ck_assert_int_eq(err, NSERROR_NEED_DATA);

	/* svg header type, unsniffable data and sniffing allowed images only */
	err = mimesniff_compute_effective_type("image/jpeg",
			(const uint8_t*)"notsniffablejpeg",
			12,
			true,
			true,
			&effective_type);
	ck_assert_int_eq(err, NSERROR_OK);

	ck_assert(lwc_string_caseless_isequal(effective_type,
					      corestring_lwc_image_jpeg,
					      &match) == lwc_error_ok && match);
	lwc_string_unref(effective_type);

	/* svg header type, gif data and sniffing allowed images only */
	err = mimesniff_compute_effective_type("image/jpeg",
					       (const uint8_t*)"GIF87a",
					       6,
					       true,
					       true,
					       &effective_type);
	ck_assert_int_eq(err, NSERROR_OK);

	ck_assert(lwc_string_caseless_isequal(effective_type,
					      corestring_lwc_image_gif,
					      &match) == lwc_error_ok && match);
	lwc_string_unref(effective_type);


}
END_TEST

START_TEST(mimesniff_text_header_nodata_sniff_test)
{
	nserror err;
	lwc_string *effective_type;
	bool match;

	/* text header type, no data and sniffing allowed  */
	err = mimesniff_compute_effective_type("text/plain",
					       NULL,
					       0,
					       true,
					       false,
					       &effective_type);
	ck_assert_int_eq(err, NSERROR_NEED_DATA);

	/* svg header type, unsniffable data and sniffing allowed images only */
	err = mimesniff_compute_effective_type("text/plain",
					       (const uint8_t*)"a\nb\tc \x01",
					       7,
					       true,
					       false,
					       &effective_type);
	ck_assert_int_eq(err, NSERROR_OK);

	ck_assert(lwc_string_caseless_isequal(effective_type,
					      corestring_lwc_application_octet_stream,
					      &match) == lwc_error_ok && match);
	lwc_string_unref(effective_type);

}
END_TEST

#define SIG(s,m,a) { (const uint8_t *)s, SLEN(s), &corestring_lwc_##m, a }
static struct test_mimetype text_header_tests[] = {
	SIG("text/plain", text_plain, true),
	SIG("text/plain; charset=ISO-8859-1", text_plain, true),
	SIG("text/plain; charset=iso-8859-1", text_plain, true),
	SIG("text/plain; charset=UTF-8", text_plain, true),
};
#undef SIG

START_TEST(mimesniff_text_header_sniff_test)
{
	nserror err;
	const struct test_mimetype *tst = &text_header_tests[_i];
	lwc_string *effective_type;
	bool match;


	err = mimesniff_compute_effective_type((const char*)tst->data,
					       (const uint8_t*)"text",
					       4,
					       true,
					       false,
					       &effective_type);
	ck_assert_int_eq(err, NSERROR_OK);

	ck_assert(lwc_string_caseless_isequal(effective_type,
					      corestring_lwc_text_plain,
					      &match) == lwc_error_ok && match);
	lwc_string_unref(effective_type);
}
END_TEST


START_TEST(mimesniff_unknown_header_sniff_test)
{
	nserror err;
	lwc_string *effective_type;
	bool match;

	/* unknown header type, sniffable data and sniffing allowed */
	err = mimesniff_compute_effective_type("unknown/unknown",
					       match_unknown_riff_tests[0].data,
					       match_unknown_riff_tests[0].len,
					       true,
					       false,
					       &effective_type);
	ck_assert_int_eq(err, NSERROR_OK);

	ck_assert(lwc_string_caseless_isequal(effective_type,
					      *match_unknown_riff_tests[0].mime_type,
					      &match) == lwc_error_ok && match);
	lwc_string_unref(effective_type);

	/* unknown header type, sniffable data and sniffing allowed */
	err = mimesniff_compute_effective_type("application/unknown",
					       match_unknown_riff_tests[1].data,
					       match_unknown_riff_tests[1].len,
					       true,
					       false,
					       &effective_type);
	ck_assert_int_eq(err, NSERROR_OK);

	ck_assert(lwc_string_caseless_isequal(effective_type,
					      *match_unknown_riff_tests[1].mime_type,
					      &match) == lwc_error_ok && match);
	lwc_string_unref(effective_type);

	/* unknown header type, sniffable data and sniffing allowed */
	err = mimesniff_compute_effective_type("*/*",
					       match_unknown_riff_tests[0].data,
					       match_unknown_riff_tests[0].len,
					       true,
					       false,
					       &effective_type);
	ck_assert_int_eq(err, NSERROR_OK);

	ck_assert(lwc_string_caseless_isequal(effective_type,
					      *match_unknown_riff_tests[0].mime_type,
					      &match) == lwc_error_ok && match);
	lwc_string_unref(effective_type);

}
END_TEST


START_TEST(mimesniff_plusxml_header_sniff_test)
{
	nserror err;
	lwc_string *effective_type;
	bool match;

	/* unknown header type, sniffable data and sniffing allowed */
	err = mimesniff_compute_effective_type("image/svg+xml",
					       NULL,
					       0,
					       true,
					       false,
					       &effective_type);
	ck_assert_int_eq(err, NSERROR_OK);

	ck_assert(lwc_string_caseless_isequal(effective_type,
					      corestring_lwc_image_svg,
					      &match) == lwc_error_ok && match);
	lwc_string_unref(effective_type);
}
END_TEST

START_TEST(mimesniff_xml_header_sniff_test)
{
	nserror err;
	lwc_string *effective_type;
	bool match;

	err = mimesniff_compute_effective_type("text/xml",
					       NULL,
					       0,
					       true,
					       false,
					       &effective_type);
	ck_assert_int_eq(err, NSERROR_OK);

	ck_assert(lwc_string_caseless_isequal(effective_type,
					      corestring_lwc_text_xml,
					      &match) == lwc_error_ok && match);
	lwc_string_unref(effective_type);

	err = mimesniff_compute_effective_type("application/xml",
					       NULL,
					       0,
					       true,
					       false,
					       &effective_type);
	ck_assert_int_eq(err, NSERROR_OK);

	ck_assert(lwc_string_caseless_isequal(effective_type,
					      corestring_lwc_application_xml,
					      &match) == lwc_error_ok && match);
	lwc_string_unref(effective_type);

}
END_TEST


START_TEST(mimesniff_supported_image_header_sniff_test)
{
	nserror err;
	lwc_string *effective_type;
	bool match;

	err = mimesniff_compute_effective_type("image/gif",
					       NULL,
					       0,
					       true,
					       false,
					       &effective_type);
	ck_assert_int_eq(err, NSERROR_NEED_DATA);

	err = mimesniff_compute_effective_type("image/gif",
					       match_unknown_exact_tests[0].data,
					       match_unknown_exact_tests[0].len,
					       true,
					       false,
					       &effective_type);
	ck_assert_int_eq(err, NSERROR_OK);

	ck_assert(lwc_string_caseless_isequal(effective_type,
					      corestring_lwc_image_gif,
					      &match) == lwc_error_ok && match);
	lwc_string_unref(effective_type);
}
END_TEST


START_TEST(mimesniff_html_header_sniff_test)
{
	nserror err;
	lwc_string *effective_type;

	err = mimesniff_compute_effective_type("text/html",
					       NULL,
					       0,
					       true,
					       false,
					       &effective_type);
	ck_assert_int_eq(err, NSERROR_NEED_DATA);
}
END_TEST


#define SIG(s,m,a) { (const uint8_t *)s, SLEN(s), &corestring_lwc_##m, a }
static struct test_mimetype text_html_header_tests[] = {
	SIG("text", text_html, true),
	SIG("\xef\xbb\xbf\t\n\r <!-- a comment --><!DOCTYPE HTML><?pi?><head>", text_html, true),
	SIG("\xef\xbb\xbf\t\n\r <!DOCTYPE HTML><?pi?><rss version=\"2.0\">", application_rss_xml, true),
	SIG("\t\n\r <? pi ?><feed>", application_atom_xml, true),
	SIG("<rdf:RDF xmlns:rdf=\"http://www.w3.org/1999/02/22-rdf-syntax-ns#\" xmlns=\"http://purl.org/rss/1.0\">", application_rss_xml, true),
	SIG("<rdf:RDF xmlns=\"http://purl.org/rss/1.0\">", text_html, true),
	SIG("<rdf:RDF xmlns:rdf=\"http://www.w3.org/1999/02/22-rdf-syntax-ns#\">", text_html, true),
};
#undef SIG


START_TEST(mimesniff_text_html_header_sniff_test)
{
	nserror err;
	const struct test_mimetype *tst = &text_html_header_tests[_i];
	lwc_string *effective_type;
	bool match;

	err = mimesniff_compute_effective_type("text/html",
					       tst->data,
					       tst->len,
					       true,
					       false,
					       &effective_type);
	ck_assert_int_eq(err, NSERROR_OK);

	ck_assert(lwc_string_caseless_isequal(effective_type,
					      *(tst->mime_type),
					      &match) == lwc_error_ok && match);
	lwc_string_unref(effective_type);

}
END_TEST


START_TEST(mimesniff_text_fancy_header_sniff_test)
{
	nserror err;
	lwc_string *effective_type;
	lwc_string *text_fancy;
	bool match;

	ck_assert(lwc_intern_string("text/fancy", SLEN("text/fancy"), &text_fancy) == lwc_error_ok);

	err = mimesniff_compute_effective_type("text/fancy",
					       NULL,
					       0,
					       true,
					       false,
					       &effective_type);
	ck_assert_int_eq(err, NSERROR_OK);

	ck_assert(lwc_string_caseless_isequal(effective_type,
					      text_fancy,
					      &match) == lwc_error_ok && match);

	lwc_string_unref(effective_type);
	lwc_string_unref(text_fancy);
}
END_TEST


/* test cases with header mime type */
static TCase *mimesniff_header_case_create(void)
{
	TCase *tc;
	tc = tcase_create("mimesniff header");

	tcase_add_unchecked_fixture(tc,
				    corestring_create,
				    corestring_teardown);

	tcase_add_test(tc, mimesniff_unparsable_header_test);
	tcase_add_test(tc, mimesniff_parsable_header_nosniff_test);
	tcase_add_test(tc, mimesniff_svg_header_sniff_imageonly_test);
	tcase_add_test(tc, mimesniff_image_header_sniff_imageonly_test);
	tcase_add_test(tc, mimesniff_text_header_nodata_sniff_test);
	tcase_add_loop_test(tc,
			    mimesniff_text_header_sniff_test,
			    0, NELEMS(text_header_tests));
	tcase_add_test(tc, mimesniff_unknown_header_sniff_test);
	tcase_add_test(tc, mimesniff_plusxml_header_sniff_test);
	tcase_add_test(tc, mimesniff_xml_header_sniff_test);
	tcase_add_test(tc, mimesniff_supported_image_header_sniff_test);

	tcase_add_test(tc, mimesniff_html_header_sniff_test);
	tcase_add_loop_test(tc,
			    mimesniff_text_html_header_sniff_test,
			    0, NELEMS(text_html_header_tests));

	tcase_add_test(tc, mimesniff_text_fancy_header_sniff_test);

	return tc;
}


static Suite *mimesniff_suite_create(void)
{
	Suite *s;
	s = suite_create("mime sniffing");

	suite_add_tcase(s, mimesniff_api_case_create());
	suite_add_tcase(s, mimesniff_match_unknown_case_create());
	suite_add_tcase(s, mimesniff_header_case_create());

	return s;
}


int main(int argc, char **argv)
{
	int number_failed;
	SRunner *sr;

	sr = srunner_create(mimesniff_suite_create());

	srunner_run_all(sr, CK_ENV);

	number_failed = srunner_ntests_failed(sr);
	srunner_free(sr);

	return (number_failed == 0) ? EXIT_SUCCESS : EXIT_FAILURE;
}







netsurf-vince/pdf/test/monkey-see-monkey-do

#!/usr/bin/python3

'''
NetSurf automated test runner

This script retrives a test plan from the NetSurf infrastructure and
  executes it using the monkey frontend
'''

# If you have any poo, fling it now!

import sys
import getopt
import multiprocessing as mp
from urllib import request, parse
from io import StringIO
import yaml
import monkey_driver as driver

# Otherwise let's begin...

BASE_PATH = "https://test.netsurf-browser.org/cgi-bin/monkey-index.cgi"
MONKEY_PATH = "./nsmonkey"

mp.set_start_method('fork')

def decode_trace_line(l):
    from re import findall, match
    from subprocess import getstatusoutput

    caps = findall(r'./nsmonkey\(\+(0x[0-9a-f]+)\)', l);
    if not caps:
        return l

    exitcode, output = getstatusoutput(
        "addr2line -e {} -a -p -f -C {} 2>/dev/null".format(
            MONKEY_PATH, caps[0]))
    if exitcode != 0:
        return './nsmonkey(+{})'.format(caps[0])

    m = match(r'0x(.+): (.+) at (.+):(.+)', output)

    return '{}:{}({})[0x{}]'.format(
        m.group(3), m.group(4), m.group(2), m.group(1))

def decode_trace(s):
    return "\n".join(decode_trace_line(l) for l in s.split("\n"))

def child_run_test(verbose, parts):
    outcapture = StringIO()
    errcapture = StringIO()
    oldout = sys.stdout
    olderr = sys.stderr
    sys.stdout = outcapture
    sys.stderr = errcapture
    try:
        driver.run_preloaded_test(MONKEY_PATH, parts)
    except:
        sys.stdout = oldout
        sys.stderr = olderr
        print("FAIL:")
        print("STDOUT:\n{}\n".format(outcapture.getvalue()))
        print("STDERR:\n{}\n".format(decode_trace(errcapture.getvalue())))
        print("RERAISE:")
        raise
    else:
        sys.stdout = oldout
        sys.stderr = olderr
        if verbose:
            print("STDOUT:\n{}\n".format(outcapture.getvalue()))

def run_test(verbose, parts):
    p = mp.Process(target=child_run_test, args=(verbose, parts, ))
    p.start()
    p.join()
    return p.exitcode

def print_usage():
    print('Usage:')
    print('  ' + sys.argv[0] + ' [-v] [-h] [-d <division>] [-g group]')

def parse_argv(argv):
    verbose = False
    division = None
    group = None
    try:
        opts, args = getopt.getopt(argv, "hvd:g:", [])
    except getopt.GetoptError:
        print_usage()
        sys.exit(2)
    for opt, arg in opts:
        if opt == '-h':
            print_usage()
            sys.exit()
        elif opt in ("-v", "--verbose"):
            verbose = True
        elif opt == '-d':
            division = arg
        elif opt == '-g':
            group = arg

    return verbose, division, group

def main():
    verbose, division, group = parse_argv(sys.argv[1:])

    print("Fetching tests...")
    data_dict = {}
    if division is not None:
        data_dict['division'] = division
    if group is not None:
        data_dict['group'] = group

    data = parse.urlencode(data_dict).encode()
    req = request.Request(BASE_PATH, data=data)
    index = request.urlopen(req)
    index = index.read()

    print("Parsing tests...")
    test_set = yaml.load_all(index)

    print("Running tests...")
    ret = 0
    for test in test_set:
        if test["kind"] == 'group':
            print("Start group: {}".format(test["group"]))
            print("  [ {} ]".format(test["description"]))
        elif test["kind"] == 'test':
            print("  => Run test: {}".format(test["filename"]))
            ret = run_test(verbose, test["content"])
            if ret != 0:
                break

    if ret != 0:
        print("FAIL")
        sys.exit(1)
    else:
        print("PASS")
        sys.exit(0)


if __name__ == "__main__":
    main()







netsurf-vince/pdf/test/monkey-tests/401login.yaml

title: Test the 401 LOGIN functionality
group: real-world
steps:
- action: launch
  language: en
- action: window-new
  tag: win1
- action: navigate
  window: win1
  url: https://httpbin.org/basic-auth/foo/bar
- action: block
  conditions:
  - window: win1
    status: complete
- action: plot-check
  window: win1
  checks:
  - text-not-contains: "\"authenticated\": true"
- action: add-auth
  url: https://httpbin.org/basic-auth/foo/bar
  realm: Fake Realm
  username: foo
  password: bar
- action: navigate
  window: win1
  url: https://httpbin.org/basic-auth/foo/bar
- action: block
  conditions:
  - window: win1
    status: complete
- action: plot-check
  window: win1
  checks:
  - text-contains: "\"authenticated\": true"
- action: window-close
  window: win1
- action: quit








netsurf-vince/pdf/test/monkey-tests/cache-test.yaml

title: cache test
group: performance
steps:
- action: launch
  language: en
- action: timer-start
  timer: timer1
- action: window-new
  tag: win1
- action: navigate
  window: win1
  url: http://www.bbc.co.uk/news
- action: block
  conditions:
  - window: win1
    status: complete
- action: timer-stop
  timer: timer1
- action: timer-start
  timer: timer2
- action: window-new
  tag: win2
- action: navigate
  window: win2
  url: http://www.bbc.co.uk/news
- action: block
  conditions:
  - window: win2
    status: complete
- action: timer-stop
  timer: timer2
- action: timer-check
  condition: timer2 < timer1
- action: quit








netsurf-vince/pdf/test/monkey-tests/inserted-script.yaml

title: run inserted-script test in JS enabled browser
group: basic
steps:
- action: launch
  args:
  - "--enable_javascript=1"
- action: window-new
  tag: win1
- action: clear-log
  window: win1
- action: navigate
  window: win1
  url: about:blank
- action: block
  conditions:
  - window: win1
    status: complete
- action: js-exec
  window: win1
  cmd: location.assign("file:///home/dsilvers/dev-netsurf/workspace/netsurf/test/js/inserted-script.html")
- action: block
  conditions:
  - window: win1
    status: complete
- action: wait-log
  window: win1
  substring: deferred
- action: quit







netsurf-vince/pdf/test/monkey-tests/quit-mid-fetch.yaml

title: quitting mid-fetch
group: cleanup
steps:
- action: repeat
  min: 0
  step: 50
  tag: sleepytimer
  steps:
  - action: launch
  - action: window-new
    tag: win1
  - action: navigate
    window: win1
    url: http://www.bbc.co.uk/news
  - action: sleep-ms
    time: sleepytimer
    conditions:
    - window: win1
      status: complete
    breaks: sleepytimer
  - action: quit








netsurf-vince/pdf/test/monkey-tests/resource-scheme.yaml

title: resource scheme
group: basic
steps:
- action: launch
  language: en
- action: window-new
  tag: win1
- action: navigate
  window: win1
  url: resource:does-not-exist
- action: block
  conditions:
  - window: win1
    status: complete
- action: plot-check
  window: win1
  checks:
  - text-contains: Not found
  - text-contains: Error 404
- action: navigate
  window: win1
  url: resource:netsurf.png
- action: block
  conditions:
  - window: win1
    status: complete
- action: plot-check
  window: win1
  checks:
  - bitmap-count: 1
- action: window-close
  window: win1
- action: quit








netsurf-vince/pdf/test/monkey-tests/simultanious-fetches.yaml

title: simultanious page fetches
group: real-world
steps:
- action: launch
  language: en
- action: window-new
  tag: win1
- action: window-new
  tag: win2
- action: window-new
  tag: win3
- action: window-new
  tag: win4
- action: navigate
  window: win1
  url: http://www.bbc.co.uk/news
- action: navigate
  window: win2
  url: http://www.amazon.co.uk/
- action: navigate
  window: win3
  url: http://www.theregister.co.uk/
- action: navigate
  window: win4
  url: http://www.arstechnica.co.uk/
- action: block
  conditions:
  - window: "*all*"
    status: complete
- action: window-close
  window: win1
- action: window-close
  window: win2
- action: quit








netsurf-vince/pdf/test/monkey-tests/sslcert.yaml

title: Test the SSL certificate error functionality
group: real-world
steps:
- action: launch
  language: en
- action: window-new
  tag: win1
- action: navigate
  window: win1
  url: https://badssl.com/
- action: block
  conditions:
  - window: win1
    status: complete
- action: plot-check
  window: win1
  checks:
  - text-contains: "badssl.com"
- action: navigate
  window: win1
  url: https://expired.badssl.com/
- action: block
  conditions:
  - window: win1
    status: complete
- action: plot-check
  window: win1
  checks:
  - text-not-contains: "expired. badssl.com"
- action: window-close
  window: win1
- action: quit








netsurf-vince/pdf/test/monkey-tests/start-stop-no-js.yaml

title: start and stop browser without JS
group: initial
steps:
- action: launch
  options:
  - enable_javascript=0
- action: quit







netsurf-vince/pdf/test/monkey-tests/start-stop.yaml

title: start and stop browser
group: basic
steps:
- action: launch
- action: quit








netsurf-vince/pdf/test/monkey-tests/state-test.yaml

title: Page state info test
group: basic
steps:
- action: launch
  language: en
- action: window-new
  tag: win1
- action: navigate
  window: win1
  url: about:config
- action: block
  conditions:
  - window: win1
    status: complete
- action: page-info-state
  window: win1
  match: INTERNAL
- action: navigate
  window: win1
  url: file:///
- action: block
  conditions:
  - window: win1
    status: complete
- action: page-info-state
  window: win1
  match: LOCAL
- action: navigate
  window: win1
  url: http://test.netsurf-browser.org/html/trivial-document.html
- action: block
  conditions:
  - window: win1
    status: complete
- action: page-info-state
  window: win1
  match: INSECURE
- action: navigate
  window: win1
  url: https://test.netsurf-browser.org/html/trivial-document.html
- action: block
  conditions:
  - window: win1
    status: complete
- action: page-info-state
  window: win1
  match: SECURE
- action: navigate
  window: win1
  url: https://test.netsurf-browser.org/html/trivial-document-with-png.html
- action: block
  conditions:
  - window: win1
    status: complete
- action: page-info-state
  window: win1
  match: SECURE
- action: navigate
  window: win1
  url: https://test.netsurf-browser.org/html/trivial-document-with-http-png.html
- action: block
  conditions:
  - window: win1
    status: complete
- action: page-info-state
  window: win1
  match: SECURE_ISSUES
- action: quit








netsurf-vince/pdf/test/monkey_driver.py

#!/usr/bin/python3
#
# Copyright 2019 Daniel Silverstone <dsilvers@digital-scurf.org>
#
# This file is part of NetSurf, http://www.netsurf-browser.org/
#
# NetSurf is free software; you can redistribute it and/or modify
# it under the terms of the GNU General Public License as published by
# the Free Software Foundation; version 2 of the License.
#
# NetSurf is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU General Public License for more details.
#
# You should have received a copy of the GNU General Public License
# along with this program.  If not, see <http://www.gnu.org/licenses/>.

"""
runs tests in monkey as defined in a yaml file
"""

# pylint: disable=locally-disabled, missing-docstring

import os
import sys
import getopt
import time
import yaml

from monkeyfarmer import Browser


class DriverBrowser(Browser):
    def __init__(self, *args, **kwargs):
        super(DriverBrowser, self).__init__(*args, **kwargs)
        self.auth = []

    def add_auth(self, url, realm, username, password):
        self.auth.append((url, realm, username, password))

    def remove_auth(self, url, realm, username, password):
        keep = []

        def matches(first, second):
            if first is None or second is None:
                return True
            return first == second

        for (iurl, irealm, iusername, ipassword) in self.auth:
            if not (matches(url, iurl) or
                    matches(realm, irealm) or
                    matches(username, iusername) or
                    matches(password, ipassword)):
                keep.append((iurl, irealm, iusername, ipassword))
        self.auth = keep

    def handle_ready_login(self, logwin):
        # We have logwin.{url,username,password,realm}
        # We must logwin.send_{username,password}(xxx)
        # We may logwin.go()
        # We may logwin.destroy()
        def matches(first, second):
            if first is None or second is None:
                return True
            return first == second
        candidates = []
        for (url, realm, username, password) in self.auth:
            score = 0
            if matches(url, logwin.url):
                score += 1
            if matches(realm, logwin.realm):
                score += 1
            if matches(username, logwin.username):
                score += 1
            if score > 0:
                candidates.append((score, username, password))
        if candidates:
            candidates.sort()
            (score, username, password) = candidates[-1]
            print("401: Found candidate {}/{} with score {}".format(username, password, score))
            logwin.send_username(username)
            logwin.send_password(password)
            logwin.go()
        else:
            print("401: No candidate found, cancelling login box")
            logwin.destroy()


def print_usage():
    print('Usage:')
    print('  ' + sys.argv[0] + ' -m <path to monkey> -t <path to test> [-w <wrapper arguments>]')


def parse_argv(argv):

    # pylint: disable=locally-disabled, unused-variable

    path_monkey = ''
    path_test = ''
    wrapper = None
    try:
        opts, args = getopt.getopt(argv, "hm:t:w:", ["monkey=", "test=", "wrapper="])
    except getopt.GetoptError:
        print_usage()
        sys.exit(2)
    for opt, arg in opts:
        if opt == '-h':
            print_usage()
            sys.exit()
        elif opt in ("-m", "--monkey"):
            path_monkey = arg
        elif opt in ("-t", "--test"):
            path_test = arg
        elif opt in ("-w", "--wrapper"):
            if wrapper is None:
                wrapper = []
            wrapper.extend(arg.split())

    if path_monkey == '':
        print_usage()
        sys.exit()
    if path_test == '':
        print_usage()
        sys.exit()

    return path_monkey, path_test, wrapper


def load_test_plan(path):

    # pylint: disable=locally-disabled, broad-except

    plan = []
    with open(path, 'r') as stream:
        try:
            plan = (yaml.load(stream, Loader=yaml.CSafeLoader))
        except Exception as exc:
            print(exc)
    return plan


def get_indent(ctx):
    return '  ' * ctx["depth"]


def print_test_plan_info(ctx, plan):

    # pylint: disable=locally-disabled, unused-argument

    print('Running test: [' + plan["group"] + '] ' + plan["title"])


def assert_browser(ctx):
    assert ctx['browser'].started
    assert not ctx['browser'].stopped


def conds_met(ctx, conds):
    # for each condition listed determine if they have been met
    #  efectively this is condition1 | condition2
    for cond in conds:
        if 'timer' in cond.keys():
            timer = cond['timer']
            elapsed = cond['elapsed']
            assert_browser(ctx)
            assert ctx['timers'].get(timer) is not None
            taken = time.time() - ctx['timers'][timer]["start"]
            if taken >= elapsed:
                return True
        elif 'window' in cond.keys():
            status = cond['status']
            window = cond['window']
            assert status == "complete" or status == "loading"  # TODO: Add more status support?
            if window == "*all*":
                # all windows must be complete, or any still loading
                throbbing = False
                for win in ctx['windows'].items():
                    if win[1].throbbing:
                        throbbing = True
                # throbbing and want loading => true
                # not throbbing and want complete => true
                if (status == "loading") == throbbing:
                    return True
            else:
                win = ctx['windows'][window]
                if win.throbbing == (status == "loading"):
                    return True
        else:
            raise AssertionError("Unknown condition: {}".format(repr(cond)))

    return False


def run_test_step_action_launch(ctx, step):
    print(get_indent(ctx) + "Action: " + step["action"])

    # ensure browser is not already launched
    assert ctx.get('browser') is None
    assert ctx.get('windows') is None

    # build command line switches list
    monkey_cmd = [ctx["monkey"]]
    for option in step.get('launch-options', []):
        monkey_cmd.append("--{}".format(option))
    print(get_indent(ctx) + "        " + "Command line: " + repr(monkey_cmd))

    # build command environment
    monkey_env = os.environ.copy()
    for envkey, envvalue in step.get('environment', {}).items():
        monkey_env[envkey] = envvalue
        print(get_indent(ctx) + "        " + envkey + "=" + envvalue)
    if 'language' in step.keys():
        monkey_env['LANGUAGE'] = step['language']

    # create browser object
    ctx['browser'] = DriverBrowser(
        monkey_cmd=monkey_cmd,
        monkey_env=monkey_env,
        quiet=True,
        wrapper=ctx.get("wrapper"))
    assert_browser(ctx)
    ctx['windows'] = dict()

    # set user options
    for option in step.get('options', []):
        print(get_indent(ctx) + "        " + option)
        ctx['browser'].pass_options(option)


def run_test_step_action_window_new(ctx, step):

    # pylint: disable=locally-disabled, invalid-name

    print(get_indent(ctx) + "Action: " + step["action"])
    tag = step['tag']
    assert_browser(ctx)
    assert ctx['windows'].get(tag) is None
    ctx['windows'][tag] = ctx['browser'].new_window(url=step.get('url'))


def run_test_step_action_window_close(ctx, step):

    # pylint: disable=locally-disabled, invalid-name

    print(get_indent(ctx) + "Action: " + step["action"])
    assert_browser(ctx)
    tag = step['window']
    assert ctx['windows'].get(tag) is not None
    win = ctx['windows'].pop(tag)
    timeout = int(step.get('timeout', 30))
    win.kill()
    win.wait_until_dead(timeout=timeout)
    assert not win.alive


def run_test_step_action_navigate(ctx, step):
    print(get_indent(ctx) + "Action: " + step["action"])
    assert_browser(ctx)
    if 'url' in step.keys():
        url = step['url']
    elif 'repeaturl' in step.keys():
        repeat = ctx['repeats'].get(step['repeaturl'])
        assert repeat is not None
        assert repeat.get('values') is not None
        url = repeat['values'][repeat['i']]
    else:
        url = None
    assert url is not None
    tag = step['window']
    print(get_indent(ctx) + "        " + tag + " --> " + url)
    win = ctx['windows'].get(tag)
    assert win is not None
    win.go(url)


def run_test_step_action_stop(ctx, step):
    print(get_indent(ctx) + "Action: " + step["action"])
    assert_browser(ctx)
    tag = step['window']
    win = ctx['windows'].get(tag)
    assert win is not None
    win.stop()


def run_test_step_action_reload(ctx, step):
    print(get_indent(ctx) + "Action: " + step["action"])
    assert_browser(ctx)
    tag = step['window']
    win = ctx['windows'].get(tag)
    assert win is not None
    win.reload()


def run_test_step_action_sleep_ms(ctx, step):
    print(get_indent(ctx) + "Action: " + step["action"])
    conds = step.get('conditions', {})
    sleep_time = step['time']
    sleep = 0
    have_repeat = False
    if isinstance(sleep_time, str):
        assert ctx['repeats'].get(sleep_time) is not None
        repeat = ctx['repeats'].get(sleep_time)
        sleep = repeat["i"] / 1000
        start = repeat["start"]
        have_repeat = True
    else:
        sleep = sleep_time / 1000
        start = time.time()

    while True:
        slept = time.time() - start
        if conds_met(ctx, conds):
            if have_repeat:
                ctx['repeats'][sleep_time]["loop"] = False
            print(get_indent(ctx) + "        Condition met after {}s".format(slept))
            break
        elif slept > sleep:
            print(get_indent(ctx) + "        Condition not met after {}s".format(sleep))
            break
        else:
            ctx['browser'].farmer.loop(once=True)


def run_test_step_action_block(ctx, step):
    print(get_indent(ctx) + "Action: " + step["action"])
    conds = step['conditions']
    assert_browser(ctx)

    while not conds_met(ctx, conds):
        ctx['browser'].farmer.loop(once=True)


def run_test_step_action_repeat(ctx, step):
    print(get_indent(ctx) + "Action: " + step["action"])
    tag = step['tag']
    assert ctx['repeats'].get(tag) is None
    # initialise the loop continue conditional
    ctx['repeats'][tag] = {"loop": True, }

    if 'values' in step.keys():
        # value iterator
        ctx['repeats'][tag]['values'] = step["values"]
        ctx['repeats'][tag]["max"] = len(step["values"])
        ctx['repeats'][tag]["i"] = 0
        ctx['repeats'][tag]["step"] = 1
    else:
        # numeric iterator
        ctx['repeats'][tag]['values'] = None

        if 'min' in step.keys():
            ctx['repeats'][tag]["i"] = step["min"]
        else:
            ctx['repeats'][tag]["i"] = 0

        if 'step' in step.keys():
            ctx['repeats'][tag]["step"] = step["step"]
        else:
            ctx['repeats'][tag]["step"] = 1

        if 'max' in step.keys():
            ctx['repeats'][tag]["max"] = step["max"]
        else:
            ctx['repeats'][tag]["max"] = None

    while ctx['repeats'][tag]["loop"]:
        ctx['repeats'][tag]["start"] = time.time()
        ctx["depth"] += 1

        # run through steps for this iteration
        for stp in step["steps"]:
            run_test_step(ctx, stp)

        # increment iterator
        ctx['repeats'][tag]["i"] += ctx['repeats'][tag]["step"]

        # check for end condition
        if ctx['repeats'][tag]["max"] is not None:
            if ctx['repeats'][tag]["i"] >= ctx['repeats'][tag]["max"]:
                ctx['repeats'][tag]["loop"] = False

        ctx["depth"] -= 1


def run_test_step_action_click(ctx, step):
    print(get_indent(ctx) + "Action: " + step["action"])
    assert_browser(ctx)
    win = ctx['windows'][step['window']]
    targets = step['target']
    if type(targets) == dict:
        targets = [targets]
    button = step.get('button', 'left').upper()
    kind = step.get('kind', 'single').upper()
    all_text_list = []
    bitmaps = []
    for plot in win.redraw():
        if plot[0] == 'TEXT':
            all_text_list.append((int(plot[2]), int(plot[4]), " ".join(plot[6:])))
        if plot[0] == 'BITMAP':
            bitmaps.append((int(plot[2]), int(plot[4]), int(plot[6]), int(plot[8])))

    x = None
    y = None

    for target in targets:
        if 'bitmap' in target:
            if x is not None:
                assert False, "Found more than one thing to click on, oh well"
            bmap = int(target['bitmap'])
            assert bmap < 0 or bmap >= len(bitmaps)
            x = bitmaps[bmap][0] + bitmaps[bmap][2] / 2
            y = bitmaps[bmap][1] + bitmaps[bmap][3] / 2
        elif 'text' in target:
            if x is not None:
                assert False, "Found more than one thing to click on, oh well"
            text = target['text']
            for textentry in all_text_list:
                if text in textentry[2]:
                    if x is not None:
                        assert False, "Text {} found more than once".format(text)
                    x = textentry[0] + 2
                    y = textentry[1] + 2

    # Now we want to click on the x/y coordinate given
    print(get_indent(ctx) + "        Clicking at {}, {} (button={} kind={})".format(x, y, button, kind))
    win.click(x, y, button, kind)


def run_test_step_action_wait_loading(ctx, step):
    print(get_indent(ctx) + "Action: " + step["action"])
    assert_browser(ctx)
    win = ctx['windows'][step['window']]
    win.wait_start_loading()

def run_test_step_action_plot_check(ctx, step):
    print(get_indent(ctx) + "Action: " + step["action"])
    assert_browser(ctx)
    win = ctx['windows'][step['window']]
    if 'checks' in step.keys():
        checks = step['checks']
    else:
        checks = {}
    all_text_list = []
    bitmaps = []
    for plot in win.redraw():
        if plot[0] == 'TEXT':
            all_text_list.extend(plot[6:])
        if plot[0] == 'BITMAP':
            bitmaps.append(plot[1:])
    all_text = " ".join(all_text_list)
    for check in checks:
        if 'text-contains' in check.keys():
            print("        Check {} in {}".format(repr(check['text-contains']), repr(all_text)))
            assert check['text-contains'] in all_text
        elif 'text-not-contains' in check.keys():
            print("        Check {} NOT in {}".format(repr(check['text-not-contains']), repr(all_text)))
            assert check['text-not-contains'] not in all_text
        elif 'bitmap-count' in check.keys():
            print("        Check bitmap count is {}".format(int(check['bitmap-count'])))
            assert len(bitmaps) == int(check['bitmap-count'])
        else:
            raise AssertionError("Unknown check: {}".format(repr(check)))


def run_test_step_action_timer_start(ctx, step):

    # pylint: disable=locally-disabled, invalid-name

    print(get_indent(ctx) + "Action: " + step["action"])
    tag = step['timer']
    assert_browser(ctx)
    assert ctx['timers'].get(tag) is None
    ctx['timers'][tag] = {}
    ctx['timers'][tag]["start"] = time.time()


def run_test_step_action_timer_restart(ctx, step):

    # pylint: disable=locally-disabled, invalid-name

    print(get_indent(ctx) + "Action: " + step["action"])
    timer = step['timer']
    assert_browser(ctx)
    assert ctx['timers'].get(timer) is not None
    taken = time.time() - ctx['timers'][timer]["start"]
    print("{}        {} restarted at: {:.2f}s".format(get_indent(ctx), timer, taken))
    ctx['timers'][timer]["taken"] = taken
    ctx['timers'][timer]["start"] = time.time()


def run_test_step_action_timer_stop(ctx, step):
    print(get_indent(ctx) + "Action: " + step["action"])
    timer = step['timer']
    assert_browser(ctx)
    assert ctx['timers'].get(timer) is not None
    taken = time.time() - ctx['timers'][timer]["start"]
    print("{}        {} took: {:.2f}s".format(get_indent(ctx), timer, taken))
    ctx['timers'][timer]["taken"] = taken


def run_test_step_action_timer_check(ctx, step):

    # pylint: disable=locally-disabled, invalid-name

    print(get_indent(ctx) + "Action: " + step["action"])
    condition = step["condition"].split()
    assert len(condition) == 3
    timer1 = ctx['timers'].get(condition[0])
    timer2 = ctx['timers'].get(condition[2])
    assert timer1 is not None
    assert timer2 is not None
    assert timer1["taken"] is not None
    assert timer2["taken"] is not None
    assert condition[1] in ('<', '>')
    if condition[1] == '<':
        assert timer1["taken"] < timer2["taken"]
    elif condition[1] == '>':
        assert timer1["taken"] > timer2["taken"]


def run_test_step_action_add_auth(ctx, step):
    print(get_indent(ctx) + "Action:" + step["action"])
    assert_browser(ctx)
    browser = ctx['browser']
    browser.add_auth(step.get("url"), step.get("realm"),
                     step.get("username"), step.get("password"))


def run_test_step_action_remove_auth(ctx, step):

    # pylint: disable=locally-disabled, invalid-name

    print(get_indent(ctx) + "Action:" + step["action"])
    assert_browser(ctx)
    browser = ctx['browser']
    browser.remove_auth(step.get("url"), step.get("realm"),
                        step.get("username"), step.get("password"))


def run_test_step_action_clear_log(ctx, step):
    print(get_indent(ctx) + "Action: " + step["action"])
    assert_browser(ctx)
    tag = step['window']
    print(get_indent(ctx) + "        " + tag + " Log cleared")
    win = ctx['windows'].get(tag)
    assert win is not None
    win.clear_log()


def run_test_step_action_wait_log(ctx, step):
    print(get_indent(ctx) + "Action: " + step["action"])
    assert_browser(ctx)
    tag = step['window']
    source = step.get('source')
    foldable = step.get('foldable')
    level = step.get('level')
    substr = step.get('substring')
    print(get_indent(ctx) + "        " + tag + " Wait for logging")
    win = ctx['windows'].get(tag)
    assert win is not None
    win.wait_for_log(source=source, foldable=foldable, level=level, substr=substr)


def run_test_step_action_js_exec(ctx, step):
    print(get_indent(ctx) + "Action: " + step["action"])
    assert_browser(ctx)
    tag = step['window']
    cmd = step['cmd']
    print(get_indent(ctx) + "        " + tag + " Run " + cmd)
    win = ctx['windows'].get(tag)
    assert win is not None
    win.js_exec(cmd)


def run_test_step_action_page_info_state(ctx, step):
    print(get_indent(ctx) + "Action: " + step["action"])
    assert_browser(ctx)
    tag = step['window']
    win = ctx['windows'].get(tag)
    assert win is not None
    match = step['match']
    assert win.page_info_state == match


def run_test_step_action_quit(ctx, step):
    print(get_indent(ctx) + "Action: " + step["action"])
    assert_browser(ctx)
    browser = ctx.pop('browser')
    assert browser.quit_and_wait()
    # clean up context as all windows have gone away after browser quit
    ctx.pop('windows')


STEP_HANDLERS = {
    "launch":        run_test_step_action_launch,
    "window-new":    run_test_step_action_window_new,
    "window-close":  run_test_step_action_window_close,
    "navigate":      run_test_step_action_navigate,
    "reload":        run_test_step_action_reload,
    "stop":          run_test_step_action_stop,
    "sleep-ms":      run_test_step_action_sleep_ms,
    "block":         run_test_step_action_block,
    "repeat":        run_test_step_action_repeat,
    "timer-start":   run_test_step_action_timer_start,
    "timer-restart": run_test_step_action_timer_restart,
    "timer-stop":    run_test_step_action_timer_stop,
    "timer-check":   run_test_step_action_timer_check,
    "plot-check":    run_test_step_action_plot_check,
    "click":         run_test_step_action_click,
    "wait-loading":  run_test_step_action_wait_loading,
    "add-auth":      run_test_step_action_add_auth,
    "remove-auth":   run_test_step_action_remove_auth,
    "clear-log":     run_test_step_action_clear_log,
    "wait-log":      run_test_step_action_wait_log,
    "js-exec":       run_test_step_action_js_exec,
    "page-info-state":
                     run_test_step_action_page_info_state,
    "quit":          run_test_step_action_quit,
}


def run_test_step(ctx, step):
    STEP_HANDLERS[step["action"]](ctx, step)


def walk_test_plan(ctx, plan):
    ctx["depth"] = 0
    ctx["timers"] = dict()
    ctx['repeats'] = dict()
    for step in plan["steps"]:
        run_test_step(ctx, step)


def run_test_plan(ctx, plan):
    print_test_plan_info(ctx, plan)
    walk_test_plan(ctx, plan)


def run_preloaded_test(path_monkey, plan):
    ctx = {
        "monkey": path_monkey,
    }
    run_test_plan(ctx, plan)


def main(argv):
    ctx = {}
    path_monkey, path_test, wrapper = parse_argv(argv)
    plan = load_test_plan(path_test)
    ctx["monkey"] = path_monkey
    ctx["wrapper"] = wrapper
    run_test_plan(ctx, plan)


# Some python weirdness to get to main().
if __name__ == "__main__":
    main(sys.argv[1:])







netsurf-vince/pdf/test/monkeyfarmer.py

# Copyright 2017-2019 Daniel Silverstone <dsilvers@digital-scurf.org>
#
# This file is part of NetSurf, http://www.netsurf-browser.org/
#
# NetSurf is free software; you can redistribute it and/or modify
# it under the terms of the GNU General Public License as published by
# the Free Software Foundation; version 2 of the License.
#
# NetSurf is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU General Public License for more details.
#
# You should have received a copy of the GNU General Public License
# along with this program.  If not, see <http://www.gnu.org/licenses/>.

"""
Monkey Farmer

The monkey farmer is a wrapper around `nsmonkey` which can be used to simplify
access to the monkey behaviours and ultimately to write useful tests in an
expressive but not overcomplicated DSLish way.  Tests are, ultimately, still
Python code.

"""

# pylint: disable=locally-disabled, missing-docstring

import asyncore
import os
import socket
import subprocess
import time
import errno
import sys

class StderrEcho(asyncore.dispatcher):
    def __init__(self, sockend):
        asyncore.dispatcher.__init__(self, sock=sockend)
        self.incoming = b""

    def handle_connect(self):
        pass

    def handle_close(self):
        # the pipe to the monkey process has closed
        self.close()

    def handle_read(self):
        try:
            got = self.recv(8192)
            if not got:
                return
        except socket.error as error:
            if error.errno == errno.EAGAIN or error.errno == errno.EWOULDBLOCK:
                return
            else:
                raise

        self.incoming += got
        if b"\n" in self.incoming:
            lines = self.incoming.split(b"\n")
            self.incoming = lines.pop()
            for line in lines:
                try:
                    line = line.decode('utf-8')
                except UnicodeDecodeError:
                    print("WARNING: Unicode decode error")
                    line = line.decode('utf-8', 'replace')

                sys.stderr.write("{}\n".format(line))


class MonkeyFarmer(asyncore.dispatcher):

    # pylint: disable=locally-disabled, too-many-instance-attributes

    def __init__(self, monkey_cmd, monkey_env, online, quiet=False, *, wrapper=None):
        (mine, monkeys) = socket.socketpair()

        asyncore.dispatcher.__init__(self, sock=mine)

        (mine2, monkeyserr) = socket.socketpair()

        self._errwrapper = StderrEcho(mine2)

        if wrapper is not None:
            new_cmd = list(wrapper)
            new_cmd.extend(monkey_cmd)
            monkey_cmd = new_cmd

        self.monkey = subprocess.Popen(
            monkey_cmd,
            env=monkey_env,
            stdin=monkeys,
            stdout=monkeys,
            stderr=monkeyserr,
            close_fds=[mine, mine2])

        monkeys.close()
        monkeyserr.close()

        self.buffer = b""
        self.incoming = b""
        self.lines = []
        self.scheduled = []
        self.deadmonkey = False
        self.online = online
        self.quiet = quiet
        self.discussion = []
        self.maybe_slower = wrapper is not None

    def handle_connect(self):
        pass

    def handle_close(self):
        # the pipe to the monkey process has closed
        self.close()

    def handle_read(self):
        try:
            got = self.recv(8192)
            if not got:
                self.deadmonkey = True
                #  ensure the child process is finished and report the exit
                if self.monkey.poll() is None:
                    self.monkey.terminate()
                    self.monkey.wait()
                print("Handling an exit {}".format(self.monkey.returncode))
                print("The following are present in the queue: {}".format(self.lines))
                self.lines.append("GENERIC EXIT {}".format(
                    self.monkey.returncode).encode('utf-8'))
                print("The queue is now: {}".format(self.lines))
                return
        except socket.error as error:
            if error.errno == errno.EAGAIN or error.errno == errno.EWOULDBLOCK:
                return
            else:
                raise

        self.incoming += got
        if b"\n" in self.incoming:
            lines = self.incoming.split(b"\n")
            self.incoming = lines.pop()
            self.lines.extend(lines)

    def writable(self):
        return len(self.buffer) > 0

    def handle_write(self):
        sent = self.send(self.buffer)
        self.buffer = self.buffer[sent:]

    def tell_monkey(self, *args):
        cmd = (" ".join(args))
        if not self.quiet:
            print(">>> {}".format(cmd))
        self.discussion.append((">", cmd))
        cmd = cmd + "\n"
        self.buffer += cmd.encode('utf-8')

    def monkey_says(self, line):
        try:
            line = line.decode('utf-8')
        except UnicodeDecodeError:
            print("WARNING: Unicode decode error")
            line = line.decode('utf-8', 'replace')
        if not self.quiet:
            print("<<< {}".format(line))
        self.discussion.append(("<", line))
        self.online(line)

    def schedule_event(self, event, secs=None, when=None):
        assert secs is not None or when is not None
        if when is None:
            when = time.time() + secs
        self.scheduled.append((when, event))
        self.scheduled.sort()

    def unschedule_event(self, event):
        self.scheduled = [x for x in self.scheduled if x[1] != event]

    def loop(self, once=False):
        if len(self.lines) > 0:
            self.monkey_says(self.lines.pop(0))
            if once:
                return
        while not self.deadmonkey:
            now = time.time()
            while len(self.scheduled) > 0 and now >= self.scheduled[0][0]:
                func = self.scheduled[0][1]
                self.scheduled.pop(0)
                func(self)
                now = time.time()
            if len(self.scheduled) > 0:
                next_event = self.scheduled[0][0]
                asyncore.loop(timeout=next_event - now, count=1)
            else:
                asyncore.loop(count=1)
            while len(self.lines) > 0:
                self.monkey_says(self.lines.pop(0))
                if once or self.deadmonkey:
                    return


class Browser:

    # pylint: disable=locally-disabled, too-many-instance-attributes, dangerous-default-value, invalid-name

    def __init__(self, monkey_cmd=["./nsmonkey"], monkey_env=None, quiet=False, *, wrapper=None):
        self.farmer = MonkeyFarmer(
            monkey_cmd=monkey_cmd,
            monkey_env=monkey_env,
            online=self.on_monkey_line,
            quiet=quiet,
            wrapper=wrapper)
        self.windows = {}
        self.logins = {}
        self.current_draw_target = None
        self.started = False
        self.stopped = False
        self.launchurl = None
        now = time.time()
        timeout = now + 1

        if wrapper is not None:
            timeout = now + 10

        while not self.started:
            self.farmer.loop(once=True)
            if time.time() > timeout:
                break

    def pass_options(self, *opts):
        if len(opts) > 0:
            self.farmer.tell_monkey("OPTIONS " + (" ".join(['--' + opt for opt in opts])))

    def on_monkey_line(self, line):
        parts = line.split(" ")
        handler = getattr(self, "handle_" + parts[0], None)
        if handler is not None:
            handler(*parts[1:])

    def quit(self):
        self.farmer.tell_monkey("QUIT")

    def quit_and_wait(self):
        self.quit()
        self.farmer.loop()
        return self.stopped

    def handle_GENERIC(self, what, *args):
        if what == 'STARTED':
            self.started = True
        elif what == 'FINISHED':
            self.stopped = True
        elif what == 'LAUNCH':
            self.launchurl = args[1]
        elif what == 'EXIT':
            if not self.stopped:
                print("Unexpected exit of monkey process with code {}".format(args[0]))
            assert self.stopped
        else:
            pass

    def handle_WINDOW(self, action, _win, winid, *args):
        if action == "NEW":
            new_win = BrowserWindow(self, winid, *args)
            self.windows[winid] = new_win
        else:
            win = self.windows.get(winid, None)
            if win is None:
                print("    Unknown window id {}".format(winid))
            else:
                win.handle(action, *args)

    def handle_LOGIN(self, action, _lwin, winid, *args):
        if action == "OPEN":
            new_win = LoginWindow(self, winid, *args)
            self.logins[winid] = new_win
        else:
            win = self.logins.get(winid, None)
            if win is None:
                print("    Unknown login window id {}".format(winid))
            else:
                win.handle(action, *args)
                if win.alive and win.ready:
                    self.handle_ready_login(win)

    def handle_PLOT(self, *args):
        if self.current_draw_target is not None:
            self.current_draw_target.handle_plot(*args)

    def new_window(self, url=None):
        if url is None:
            self.farmer.tell_monkey("WINDOW NEW")
        else:
            self.farmer.tell_monkey("WINDOW NEW %s" % url)
        wins_known = set(self.windows.keys())
        while len(set(self.windows.keys()).difference(wins_known)) == 0:
            self.farmer.loop(once=True)
        poss_wins = set(self.windows.keys()).difference(wins_known)
        return self.windows[poss_wins.pop()]

    def handle_ready_login(self, lwin):

        # pylint: disable=locally-disabled, no-self-use

        # Override this method to do useful stuff
        lwin.destroy()


class LoginWindow:

    # pylint: disable=locally-disabled, too-many-instance-attributes, invalid-name

    def __init__(self, browser, winid, _url, *url):
        self.alive = True
        self.ready = False
        self.browser = browser
        self.winid = winid
        self.url = " ".join(url)
        self.username = None
        self.password = None
        self.realm = None

    def handle(self, action, _str="STR", *rest):
        content = " ".join(rest)
        if action == "USER":
            self.username = content
        elif action == "PASS":
            self.password = content
        elif action == "REALM":
            self.realm = content
        elif action == "DESTROY":
            self.alive = False
        else:
            raise AssertionError("Unknown action {} for login window".format(action))
        if not (self.username is None or self.password is None or self.realm is None):
            self.ready = True

    def send_username(self, username=None):
        assert self.alive
        if username is None:
            username = self.username
        self.browser.farmer.tell_monkey("LOGIN USERNAME {} {}".format(self.winid, username))

    def send_password(self, password=None):
        assert self.alive
        if password is None:
            password = self.password
        self.browser.farmer.tell_monkey("LOGIN PASSWORD {} {}".format(self.winid, password))

    def _wait_dead(self):
        while self.alive:
            self.browser.farmer.loop(once=True)

    def go(self):
        assert self.alive
        self.browser.farmer.tell_monkey("LOGIN GO {}".format(self.winid))
        self._wait_dead()

    def destroy(self):
        assert self.alive
        self.browser.farmer.tell_monkey("LOGIN DESTROY {}".format(self.winid))
        self._wait_dead()


class BrowserWindow:

    # pylint: disable=locally-disabled, too-many-instance-attributes, too-many-public-methods, invalid-name

    def __init__(
            self,
            browser,
            winid,
            _for,
            coreid,
            _existing,
            otherid,
            _newtab,
            newtab,
            _clone,
            clone):
        # pylint: disable=locally-disabled, too-many-arguments
        self.alive = True
        self.browser = browser
        self.winid = winid
        self.coreid = coreid
        self.existing = browser.windows.get(otherid, None)
        self.newtab = newtab == "TRUE"
        self.clone = clone == "TRUE"
        self.width = 0
        self.height = 0
        self.title = ""
        self.throbbing = False
        self.scrollx = 0
        self.scrolly = 0
        self.content_width = 0
        self.content_height = 0
        self.status = ""
        self.pointer = ""
        self.scale = 1.0
        self.url = ""
        self.plotted = []
        self.plotting = False
        self.log_entries = []
        self.page_info_state = "UNKNOWN"

    def kill(self):
        self.browser.farmer.tell_monkey("WINDOW DESTROY %s" % self.winid)

    def wait_until_dead(self, timeout=1):
        now = time.time()
        while self.alive:
            self.browser.farmer.loop(once=True)
            if (time.time() - now) > timeout:
                print("*** Timed out waiting for window to be destroyed")
                print("*** URL was: {}".format(self.url))
                print("*** Title was: {}".format(self.title))
                print("*** Status was: {}".format(self.status))
                break

    def go(self, url, referer=None):
        if referer is None:
            self.browser.farmer.tell_monkey("WINDOW GO %s %s" % (
                self.winid, url))
        else:
            self.browser.farmer.tell_monkey("WINDOW GO %s %s %s" % (
                self.winid, url, referer))
        self.wait_start_loading()

    def stop(self):
        self.browser.farmer.tell_monkey("WINDOW STOP %s" % (self.winid))

    def reload(self, all=False):
        all = " ALL" if all else ""
        self.browser.farmer.tell_monkey("WINDOW RELOAD %s%s" % (self.winid, all))
        self.wait_start_loading()

    def click(self, x, y, button="LEFT", kind="SINGLE"):
        self.browser.farmer.tell_monkey("WINDOW CLICK WIN %s X %s Y %s BUTTON %s KIND %s" % (self.winid, x, y, button, kind))

    def js_exec(self, src):
        self.browser.farmer.tell_monkey("WINDOW EXEC WIN %s %s" % (self.winid, src))

    def handle(self, action, *args):
        handler = getattr(self, "handle_window_" + action, None)
        if handler is not None:
            handler(*args)

    def handle_window_SIZE(self, _width, width, _height, height):
        self.width = int(width)
        self.height = int(height)

    def handle_window_DESTROY(self):
        self.alive = False

    def handle_window_TITLE(self, _str, *title):
        self.title = " ".join(title)

    def handle_window_GET_DIMENSIONS(self, _width, width, _height, height):
        self.width = width
        self.height = height

    def handle_window_NEW_CONTENT(self):
        pass

    def handle_window_NEW_ICON(self):
        pass

    def handle_window_START_THROBBER(self):
        self.throbbing = True

    def handle_window_STOP_THROBBER(self):
        self.throbbing = False

    def handle_window_SET_SCROLL(self, _x, x, _y, y):
        self.scrollx = int(x)
        self.scrolly = int(y)

    def handle_window_UPDATE_BOX(self, _x, x, _y, y, _width, width, _height, height):
        # pylint: disable=locally-disabled, no-self-use

        x = int(x)
        y = int(y)
        width = int(width)
        height = int(height)

    def handle_window_UPDATE_EXTENT(self, _width, width, _height, height):
        self.content_width = int(width)
        self.content_height = int(height)

    def handle_window_SET_STATUS(self, _str, *status):
        self.status = (" ".join(status))

    def handle_window_SET_POINTER(self, _ptr, ptr):
        self.pointer = ptr

    def handle_window_SET_SCALE(self, _scale, scale):
        self.scale = float(scale)

    def handle_window_SET_URL(self, _url, url):
        self.url = url

    def handle_window_GET_SCROLL(self, _x, x, _y, y):
        self.scrollx = int(x)
        self.scrolly = int(y)

    def handle_window_SCROLL_START(self):
        self.scrollx = 0
        self.scrolly = 0

    def handle_window_REDRAW(self, act):
        if act == "START":
            self.browser.current_draw_target = self
            self.plotted = []
            self.plotting = True
        else:
            self.browser.current_draw_target = None
            self.plotting = False

    def handle_window_CONSOLE_LOG(self, _src, src, folding, level, *msg):
        self.log_entries.append((src, folding == "FOLDABLE", level, " ".join(msg)))

    def handle_window_PAGE_STATUS(self, _status, status):
        self.page_info_state = status

    def load_page(self, url=None, referer=None):
        if url is not None:
            self.go(url, referer)
        self.wait_loaded()

    def wait_start_loading(self):
        while not self.throbbing:
            self.browser.farmer.loop(once=True)

    def wait_loaded(self):
        self.wait_start_loading()
        while self.throbbing:
            self.browser.farmer.loop(once=True)

    def handle_plot(self, *args):
        self.plotted.append(args)

    def redraw(self, coords=None):
        if coords is None:
            self.browser.farmer.tell_monkey("WINDOW REDRAW %s" % self.winid)
        else:
            self.browser.farmer.tell_monkey("WINDOW REDRAW %s %s" % (
                self.winid, (" ".join(coords))))
        while not self.plotting:
            self.browser.farmer.loop(once=True)
        while self.plotting:
            self.browser.farmer.loop(once=True)
        return self.plotted

    def clear_log(self):
        self.log_entries = []

    def log_contains(self, source=None, foldable=None, level=None, substr=None):
        if (source is None) and (foldable is None) and (level is None) and (substr is None):
            assert False, "Unable to run log_contains, no predicate given"

        for (source_, foldable_, level_, msg_) in self.log_entries:
            ok = True
            if (source is not None) and (source != source_):
                ok = False
            if (foldable is not None) and (foldable != foldable_):
                ok = False
            if (level is not None) and (level != level_):
                ok = False
            if (substr is not None) and (substr not in msg_):
                ok = False
            if ok:
                return True

        return False

    def wait_for_log(self, source=None, foldable=None, level=None, substr=None):
        while not self.log_contains(source=source, foldable=foldable, level=level, substr=substr):
            self.browser.farmer.loop(once=True)


def farmer_test():
    '''
    Simple farmer test
    '''

    browser = Browser(quiet=True)
    win = browser.new_window()

    fname = "test/js/inline-doc-write-simple.html"
    full_fname = os.path.join(os.getcwd(), fname)

    browser.pass_options("--enable_javascript=0")
    win.load_page("file://" + full_fname)

    print("Loaded, URL is {}".format(win.url))

    cmds = win.redraw()
    print("Received {} plot commands".format(len(cmds)))
    for cmd in cmds:
        if cmd[0] == "TEXT":
            text_x = cmd[2]
            text_y = cmd[4]
            rest = " ".join(cmd[6:])
            print("{} {} -> {}".format(text_x, text_y, rest))

    browser.pass_options("--enable_javascript=1")
    win.load_page("file://" + full_fname)

    print("Loaded, URL is {}".format(win.url))

    cmds = win.redraw()
    print("Received {} plot commands".format(len(cmds)))
    for cmd in cmds:
        if cmd[0] == "TEXT":
            text_x = cmd[2]
            text_y = cmd[4]
            rest = " ".join(cmd[6:])
            print("{} {} -> {}".format(text_x, text_y, rest))

    browser.quit_and_wait()

    class FooBarLogin(Browser):
        def handle_ready_login(self, lwin):
            lwin.send_username("foo")
            lwin.send_password("bar")
            lwin.go()

    fbbrowser = FooBarLogin(quiet=True)
    win = fbbrowser.new_window()
    win.load_page("https://httpbin.org/basic-auth/foo/bar")
    cmds = win.redraw()
    print("Received {} plot commands for auth test".format(len(cmds)))
    for cmd in cmds:
        if cmd[0] == "TEXT":
            text_x = cmd[2]
            text_y = cmd[4]
            rest = " ".join(cmd[6:])
            print("{} {} -> {}".format(text_x, text_y, rest))

    fname = "test/js/inserted-script.html"
    full_fname = os.path.join(os.getcwd(), fname)

    browser = Browser(quiet=True)
    browser.pass_options("--enable_javascript=1")
    win = browser.new_window()
    win.load_page("file://" + full_fname)
    print("Loaded, URL is {}".format(win.url))

    win.wait_for_log(substr="deferred")

    # print("Discussion was:")
    # for line in browser.farmer.discussion:
    #    print("{} {}".format(line[0], line[1]))


if __name__ == '__main__':
    farmer_test()







netsurf-vince/pdf/test/nsoption.c

/*
 * Copyright 2016 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Tests for user option processing
 */

#include <assert.h>
#include <stdbool.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <unistd.h>
#include <check.h>

#include "utils/errors.h"
#include "utils/log.h"
#include "utils/nsoption.h"

#ifndef TESTROOT
#define TESTROOT "/tmp"
#endif

const char *test_choices_path = "test/data/Choices";
const char *test_choices_short_path = "test/data/Choices-short";
const char *test_choices_all_path = "test/data/Choices-all";
const char *test_choices_full_path = "test/data/Choices-full";
const char *test_choices_missing_path = "test/data/Choices-missing";

/* Stubs */
nserror nslog_set_filter_by_options() { return NSERROR_OK; }

/**
 * generate test output filenames
 */
static char *testnam(char *out)
{
	static int count = 0;
	static char name[64];
	int pid;
	pid=getpid();
	snprintf(name, 64, TESTROOT"/nsoptiontest%d%d", pid, count);
	count++;
	return name;
}

static nserror gui_options_init_defaults(struct nsoption_s *defaults)
{
	/* Set defaults for absent option strings */
	nsoption_setnull_charp(ca_bundle, strdup("NetSurf:Resources.ca-bundle"));
	nsoption_setnull_charp(cookie_file, strdup("NetSurf:Cookies"));
	nsoption_setnull_charp(cookie_jar, strdup("Cookies"));

	if (nsoption_charp(ca_bundle) == NULL ||
	    nsoption_charp(cookie_file) == NULL ||
	    nsoption_charp(cookie_jar) == NULL) {
		return NSERROR_BAD_PARAMETER;
	}
	return NSERROR_OK;
}


/**
 * compare two files contents
 */
static int cmp(const char *f1, const char *f2)
{
	int res = 0;
	FILE *fp1;
	FILE *fp2;
	int ch1;
	int ch2;

	fp1 = fopen(f1, "r");
	if (fp1 == NULL) {
		return -1;
	}
	fp2 = fopen(f2, "r");
	if (fp2 == NULL) {
		fclose(fp1);
		return -1;
	}

	while (res == 0) {
		ch1 = fgetc(fp1);
		ch2 = fgetc(fp2);

		if (ch1 != ch2) {
			res = 1;
		}

		if (ch1 == EOF) {
			break;
		}
	}

	fclose(fp1);
	fclose(fp2);
	return res;
}

/** option create fixture */
static void nsoption_create(void)
{
	nserror res;

	res = nsoption_init(NULL, NULL, NULL);
	ck_assert_int_eq(res, NSERROR_OK);
}

/** option create fixture for format case */
static void nsoption_format_create(void)
{
	nserror res;

	res = nsoption_init(NULL, NULL, NULL);
	ck_assert_int_eq(res, NSERROR_OK);

	/* read from file */
	res = nsoption_read(test_choices_path, NULL);
	ck_assert_int_eq(res, NSERROR_OK);
}

/** option teardown fixture */
static void nsoption_teardown(void)
{
	nserror res;

	res = nsoption_finalise(NULL, NULL);
	ck_assert_int_eq(res, NSERROR_OK);
}


/**
 * Test full options session from start to finish
 */
START_TEST(nsoption_session_test)
{
	nserror res;
	int argc = 2;
	char arg1[] = "nsoption";
	char arg2[] = "--http_proxy_host=fooo";
	char *argv[] = { arg1, arg2, NULL};
	char *outnam;

	res = nsoption_init(gui_options_init_defaults, NULL, NULL);
	ck_assert_int_eq(res, NSERROR_OK);

	/* read from file */
	res = nsoption_read(test_choices_path, NULL);
	ck_assert_int_eq(res, NSERROR_OK);

	/* overlay commandline */
	res = nsoption_commandline(&argc, &argv[0], NULL);
	ck_assert_int_eq(res, NSERROR_OK);

	/* change a string option */
	nsoption_set_charp(http_proxy_host, strdup("bar"));

	/* change an uint option */
	nsoption_set_uint(disc_cache_size, 42);

	/* change a colour */
	nsoption_set_colour(sys_colour_ActiveBorder, 0x00d0000d);

	/* write options out */
	outnam = testnam(NULL);
	res = nsoption_write(outnam, NULL, NULL);
	ck_assert_int_eq(res, NSERROR_OK);

	/* check for the correct answer */
	ck_assert_int_eq(cmp(outnam, test_choices_full_path), 0);

	/* remove test output */
	unlink(outnam);

	res = nsoption_finalise(NULL, NULL);
	ck_assert_int_eq(res, NSERROR_OK);

}
END_TEST

static TCase *nsoption_session_case_create(void)
{
	TCase *tc;
	tc = tcase_create("Full session");

	tcase_add_test(tc, nsoption_session_test);

	return tc;
}



struct format_test_vec_s {
	int opt_idx;
	const char *res_html;
	const char *res_text;
};

struct format_test_vec_s format_test_vec[] = {
	{
		NSOPTION_http_proxy,
		"<tr><th>http_proxy</th><td>boolean</td><td>default</td><td>false</td></tr>",
		"http_proxy:0"
	},
	{
		NSOPTION_enable_javascript,
		"<tr><th>enable_javascript</th><td>boolean</td><td>user</td><td>true</td></tr>",
		"enable_javascript:1"
	},
	{
		NSOPTION_http_proxy_port,
		"<tr><th>http_proxy_port</th><td>integer</td><td>default</td><td>8080</td></tr>",
		"http_proxy_port:8080"
	},
	{
		NSOPTION_http_proxy_host,
		"<tr><th>http_proxy_host</th><td>string</td><td>default</td><td><span class=\"null-content\">NULL</span></td></tr>",
		"http_proxy_host:"
	},
	{
		NSOPTION_cookie_file,
		"<tr><th>cookie_file</th><td>string</td><td>user</td><td>/home/vince/.netsurf/Cookies</td></tr>",
		"cookie_file:/home/vince/.netsurf/Cookies"
	},
	{
		NSOPTION_disc_cache_size,
		"<tr><th>disc_cache_size</th><td>unsigned integer</td><td>default</td><td>1073741824</td></tr>",
		"disc_cache_size:1073741824"
	},
	{
		NSOPTION_sys_colour_ActiveBorder,
		"<tr><th>sys_colour_ActiveBorder</th><td>colour</td><td>default</td><td><span style=\"font-family:Monospace;\">#D3D3D3</span> <span style=\"background-color: #d3d3d3; border: 1px solid #000000; display: inline-block; width: 1em; height: 1em;\"></span></td></tr>",
		"sys_colour_ActiveBorder:d3d3d3"
	},
};

/**
 * Test formatting of html output
 */
START_TEST(nsoption_format_html_test)
{
	int ret;
	char buffer[1024];
	struct format_test_vec_s *tst = &format_test_vec[_i];

	ret = nsoption_snoptionf(buffer, sizeof buffer, tst->opt_idx,
		"<tr><th>%k</th><td>%t</td><td>%p</td><td>%V</td></tr>");
	ck_assert_int_gt(ret, 0);
	ck_assert_str_eq(buffer, tst->res_html);
}
END_TEST

/**
 * Test formatting of text output
 */
START_TEST(nsoption_format_text_test)
{
	int ret;
	char buffer[1024];
	struct format_test_vec_s *tst = &format_test_vec[_i];

	ret = nsoption_snoptionf(buffer, sizeof buffer, tst->opt_idx,
				 "%k:%v");
	ck_assert_int_gt(ret, 0);
	ck_assert_str_eq(buffer, tst->res_text);
}
END_TEST

#define NELEMS(x)  (sizeof(x) / sizeof((x)[0]))

static TCase *nsoption_format_case_create(void)
{
	TCase *tc;
	tc = tcase_create("Formatted output");

	/* ensure options are initialised and finalised for every test */
	tcase_add_unchecked_fixture(tc,
				    nsoption_format_create,
				    nsoption_teardown);

	tcase_add_loop_test(tc,
			    nsoption_format_html_test,
			    0, NELEMS(format_test_vec));

	tcase_add_loop_test(tc,
			    nsoption_format_text_test,
			    0, NELEMS(format_test_vec));

	return tc;
}


/**
 * Test dumping option file
 */
START_TEST(nsoption_dump_test)
{
	nserror res;
	char *outnam;
	FILE *fp;

	res = nsoption_read(test_choices_path, NULL);
	ck_assert_int_eq(res, NSERROR_OK);

	outnam = testnam(NULL);

	fp = fopen(outnam, "w");
	res = nsoption_dump(fp, NULL);
	fclose(fp);

	ck_assert_int_eq(res, NSERROR_OK);

	ck_assert_int_eq(cmp(outnam, test_choices_all_path), 0);

	unlink(outnam);
}
END_TEST

/**
 * Test writing option file
 */
START_TEST(nsoption_write_test)
{
	nserror res;
	char *outnam;

	res = nsoption_read(test_choices_path, NULL);
	ck_assert_int_eq(res, NSERROR_OK);

	outnam = testnam(NULL);

	res = nsoption_write(outnam, NULL, NULL);
	ck_assert_int_eq(res, NSERROR_OK);

	ck_assert_int_eq(cmp(outnam, test_choices_short_path), 0);

	unlink(outnam);
}
END_TEST

/**
 * Test reading option file
 */
START_TEST(nsoption_read_test)
{
	nserror res;
	res = nsoption_read(test_choices_path, NULL);
	ck_assert_int_eq(res, NSERROR_OK);

	ck_assert(nsoption_charp(homepage_url) != NULL);
	ck_assert_str_eq(nsoption_charp(homepage_url), "about:welcome");
}
END_TEST


/**
 * Test reading missing option file
 */
START_TEST(nsoption_read_missing_test)
{
	nserror res;
	res = nsoption_read(test_choices_missing_path, NULL);
	ck_assert_int_eq(res, NSERROR_NOT_FOUND);
}
END_TEST

/**
 * Test commandline string value setting
 */
START_TEST(nsoption_commandline_test)
{
	nserror res;
	int argc = 4;
	char arg1[] = "nsoption";
	char arg2[] = "--http_proxy_host=fooo";
	char arg3[] = "--http_proxy_port";
	char arg4[] = "not-option";
	char *argv[] = { arg1, arg2, arg3, arg4, NULL};

	/* commandline */
	res = nsoption_commandline(&argc, &argv[0], NULL);
	ck_assert_int_eq(res, NSERROR_OK);

	ck_assert(nsoption_charp(http_proxy_host) != NULL);
	ck_assert_str_eq(nsoption_charp(http_proxy_host), "fooo");
}
END_TEST

static TCase *nsoption_case_create(void)
{
	TCase *tc;
	tc = tcase_create("File operations");

	/* ensure options are initialised and finalised for every test */
	tcase_add_unchecked_fixture(tc,
				    nsoption_create,
				    nsoption_teardown);

	tcase_add_test(tc, nsoption_commandline_test);
	tcase_add_test(tc, nsoption_read_test);
	tcase_add_test(tc, nsoption_read_missing_test);
	tcase_add_test(tc, nsoption_write_test);
	tcase_add_test(tc, nsoption_dump_test);

	return tc;
}


/**
 * Test finalisation without init
 */
START_TEST(nsoption_api_fini_no_init_test)
{
	nserror res;

	/* attempt to finalise without init */
	res = nsoption_finalise(NULL, NULL);
	ck_assert_int_eq(res, NSERROR_BAD_PARAMETER);
}
END_TEST

/**
 * Test read without path
 */
START_TEST(nsoption_api_read_no_path_test)
{
	nserror res;

	/* read with no path or init */
	res = nsoption_read(NULL, NULL);
	ck_assert_int_eq(res, NSERROR_BAD_PARAMETER);
}
END_TEST

/**
 * Test read without init
 */
START_TEST(nsoption_api_read_no_init_test)
{
	nserror res;

	/* read with path but no init */
	res = nsoption_read(test_choices_path, NULL);
	ck_assert_int_eq(res, NSERROR_BAD_PARAMETER);
}
END_TEST

/**
 * Test write without path
 */
START_TEST(nsoption_api_write_no_path_test)
{
	nserror res;

	/* write with no path or init */
	res = nsoption_write(NULL, NULL, NULL);
	ck_assert_int_eq(res, NSERROR_BAD_PARAMETER);
}
END_TEST

/**
 * Test write without init
 */
START_TEST(nsoption_api_write_no_init_test)
{
	nserror res;

	/* write with path but no init */
	res = nsoption_write(test_choices_path, NULL, NULL);
	ck_assert_int_eq(res, NSERROR_BAD_PARAMETER);

}
END_TEST

/**
 * Test dump without path
 */
START_TEST(nsoption_api_dump_no_path_test)
{
	nserror res;

	/* write with no path or init */
	res = nsoption_dump(NULL, NULL);
	ck_assert_int_eq(res, NSERROR_BAD_PARAMETER);
}
END_TEST

/**
 * Test dump without init
 */
START_TEST(nsoption_api_dump_no_init_test)
{
	nserror res;
	FILE *outf;

	outf = tmpfile();
	ck_assert(outf != NULL);

	/* write with path but no init */
	res = nsoption_dump(outf, NULL);
	ck_assert_int_eq(res, NSERROR_BAD_PARAMETER);

	fclose(outf);
}
END_TEST

/**
 * Test commandline without args
 */
START_TEST(nsoption_api_commandline_no_args_test)
{
	nserror res;
	int argc = 2;
	char arg1[] = "nsoption";
	char arg2[] = "--http_proxy_host=fooo";
	char *argv[] = { arg1, arg2, NULL};

	/* commandline with no argument count or init */
	res = nsoption_commandline(NULL, &argv[0], NULL);
	ck_assert_int_eq(res, NSERROR_BAD_PARAMETER);

	/* commandline with no argument vector or init */
	res = nsoption_commandline(&argc, NULL, NULL);
	ck_assert_int_eq(res, NSERROR_BAD_PARAMETER);
}
END_TEST

/**
 * Test commandline without init
 */
START_TEST(nsoption_api_commandline_no_init_test)
{
	nserror res;
	int argc = 2;
	char arg1[] = "nsoption";
	char arg2[] = "--http_proxy_host=fooo";
	char *argv[] = { arg1, arg2, NULL};

	/* write with path but no init */
	res = nsoption_commandline(&argc, &argv[0], NULL);
	ck_assert_int_eq(res, NSERROR_BAD_PARAMETER);
}
END_TEST


/**
 * Test default initialisation and repeated finalisation
 */
START_TEST(nsoption_api_fini_twice_test)
{
	nserror res;
	res = nsoption_init(NULL, NULL, NULL);
	ck_assert_int_eq(res, NSERROR_OK);

	res = nsoption_finalise(NULL, NULL);
	ck_assert_int_eq(res, NSERROR_OK);

	res = nsoption_finalise(NULL, NULL);
	ck_assert_int_eq(res, NSERROR_BAD_PARAMETER);
}
END_TEST


/**
 * Test default initialisation and finalisation
 */
START_TEST(nsoption_api_init_def_test)
{
	nserror res;
	res = nsoption_init(NULL, NULL, NULL);
	ck_assert_int_eq(res, NSERROR_OK);

	res = nsoption_finalise(NULL, NULL);
	ck_assert_int_eq(res, NSERROR_OK);
}
END_TEST

/**
 * Test default initialisation and finalisation with parameters
 */
START_TEST(nsoption_api_init_param_test)
{
	nserror res;
	res = nsoption_init(NULL, &nsoptions, &nsoptions_default);
	ck_assert_int_eq(res, NSERROR_OK);

	res = nsoption_finalise(nsoptions, nsoptions_default);
	ck_assert_int_eq(res, NSERROR_OK);
}
END_TEST

static nserror failing_init_cb(struct nsoption_s *defaults)
{
	return NSERROR_INIT_FAILED;
}

/**
 * Test default initialisation with failing callback
 */
START_TEST(nsoption_api_init_failcb_test)
{
	nserror res;
	res = nsoption_init(failing_init_cb, NULL, NULL);
	ck_assert_int_eq(res, NSERROR_INIT_FAILED);
}
END_TEST

/**
 * Test snoptionf format
 */
START_TEST(nsoption_api_snoptionf_badfmt_test)
{
	int ret;
	ret = nsoption_snoptionf(NULL, 0, -1, NULL);
	ck_assert_int_eq(ret, -1);
}
END_TEST

/**
 * Test snoptionf range
 */
START_TEST(nsoption_api_snoptionf_param_test)
{
	int ret;

	ret = nsoption_snoptionf(NULL, 0, NSOPTION_LISTEND, "");
	ck_assert_int_eq(ret, -1);
}
END_TEST

/**
 * Test snoptionf with no initialisation
 */
START_TEST(nsoption_api_snoptionf_no_init_test)
{
	int ret;
	ret = nsoption_snoptionf(NULL, 0, 0, "");
	ck_assert_int_eq(ret, -1);
}
END_TEST


static TCase *nsoption_api_case_create(void)
{
	TCase *tc;
	tc = tcase_create("API checks");

	tcase_add_test(tc, nsoption_api_fini_no_init_test);
	tcase_add_test(tc, nsoption_api_read_no_path_test);
	tcase_add_test(tc, nsoption_api_read_no_init_test);
	tcase_add_test(tc, nsoption_api_write_no_path_test);
	tcase_add_test(tc, nsoption_api_write_no_init_test);
	tcase_add_test(tc, nsoption_api_dump_no_path_test);
	tcase_add_test(tc, nsoption_api_dump_no_init_test);
	tcase_add_test(tc, nsoption_api_commandline_no_args_test);
	tcase_add_test(tc, nsoption_api_commandline_no_init_test);
	tcase_add_test(tc, nsoption_api_init_def_test);
	tcase_add_test(tc, nsoption_api_fini_twice_test);
	tcase_add_test(tc, nsoption_api_init_param_test);
	tcase_add_test(tc, nsoption_api_init_failcb_test);
	tcase_add_test(tc, nsoption_api_snoptionf_no_init_test);
	tcase_add_test(tc, nsoption_api_snoptionf_badfmt_test);
	tcase_add_test(tc, nsoption_api_snoptionf_param_test);

	return tc;
}


static Suite *nsoption_suite_create(void)
{
	Suite *s;
	s = suite_create("User options");

	suite_add_tcase(s, nsoption_api_case_create());
	suite_add_tcase(s, nsoption_case_create());
	suite_add_tcase(s, nsoption_format_case_create());
	suite_add_tcase(s, nsoption_session_case_create());

	return s;
}

int main(int argc, char **argv)
{
	int number_failed;
	SRunner *sr;

	sr = srunner_create(nsoption_suite_create());

	srunner_run_all(sr, CK_ENV);

	number_failed = srunner_ntests_failed(sr);
	srunner_free(sr);

	return (number_failed == 0) ? EXIT_SUCCESS : EXIT_FAILURE;
}







netsurf-vince/pdf/test/nsurl.c

/*
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 * Copyright 2011 John Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Test nsurl operations.
 */

#include <assert.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <check.h>

#include <libwapcaplet/libwapcaplet.h>

#include "utils/corestrings.h"
#include "utils/nsurl.h"

#define NELEMS(x)  (sizeof(x) / sizeof((x)[0]))

struct test_pairs {
	const char* test;
	const char* res;
};

struct test_triplets {
	const char* test1;
	const char* test2;
	const char* res;
};

struct test_compare {
	const char* test1;
	const char* test2;
	nsurl_component parts;
	bool res;
};

/* Fixtures */

static void corestring_create(void)
{
	ck_assert(corestrings_init() == NSERROR_OK);
}

/**
 * iterator for any remaining strings in teardown fixture
 */
static void netsurf_lwc_iterator(lwc_string *str, void *pw)
{
	fprintf(stderr,
		"[%3u] %.*s",
		str->refcnt,
		(int)lwc_string_length(str),
		lwc_string_data(str));
}

static void corestring_teardown(void)
{
	corestrings_fini();

	lwc_iterate_strings(netsurf_lwc_iterator, NULL);
}

/* tests */

static const char *base_str = "http://a/b/c/d;p?q";

static const struct test_pairs create_tests[] = {
	{ "",			NULL },
	{ "http:",		NULL },
	{ "http:/",		NULL },
	{ "http://",		NULL },
	{ "http:a",		"http://a/" },
	{ "http:a/",		"http://a/" },
	{ "http:a/b",		"http://a/b" },
	{ "http:/a",		"http://a/" },
	{ "http:/a/b",		"http://a/b" },
	{ "http://a",		"http://a/" },
	{ "http://a/b",		"http://a/b" },
	{ "www.example.org",	"http://www.example.org/" },
	{ "www.example.org/x",	"http://www.example.org/x" },
	{ "about:",		"about:" },
	{ "about:blank",	"about:blank" },

	{ "http://www.ns-b.org:8080/",
	  "http://www.ns-b.org:8080/" },
	{ "http://user@www.ns-b.org:8080/hello",
	  "http://user@www.ns-b.org:8080/hello" },
	{ "http://user:pass@www.ns-b.org:8080/hello",
	  "http://user:pass@www.ns-b.org:8080/hello" },

	{ "http://www.ns-b.org:80/",
	  "http://www.ns-b.org/" },
	{ "http://user@www.ns-b.org:80/hello",
	  "http://user@www.ns-b.org/hello" },
	{ "http://user:pass@www.ns-b.org:80/hello",
	  "http://user:pass@www.ns-b.org/hello" },

	{ "http://www.ns-b.org:/",
	  "http://www.ns-b.org/" },
	{ "http://///////////www.ns-b.org:/",
	  "http://www.ns-b.org/" },
	{ "http://u@www.ns-b.org:/hello",
	  "http://u@www.ns-b.org/hello" },
	{ "http://u:p@www.ns-b.org:/hello",
	  "http://u:p@www.ns-b.org/hello" },

	{ "http:a/",		"http://a/" },
	{ "http:/a/",		"http://a/" },
	{ "http://u@a",		"http://u@a/" },
	{ "http://@a",		"http://a/" },

	{ "mailto:u@a",		"mailto:u@a" },
	{ "mailto:@a",		"mailto:a" },

	{ "file:///",		"file:///" },
	{ "file://",		"file:///" },
	{ "file:/",		"file:///" },
	{ "file:",		"file:///" },
	{ "file:////",		"file:////" },
	{ "file://///",		"file://///" },

	{ "file://localhost/",	"file:///" },
	{ "file://foobar/",	"file:///" },
	{ "file://foobar",	"file:///" },
	{ "file:///foobar",	"file:///foobar" },
	{ "file://tlsa@foo/",	"file:///" },

	/* test case insensitivity */
	{ "HTTP://a/b",		"http://a/b" },
	{ "HTTPS://a/b",	"https://a/b" },
	{ "ftp://a/b",		"ftp://a/b" },
	{ "FTP://a/b",		"ftp://a/b" },
	{ "MAILTO:foo@bar",	"mailto:foo@bar" },
	{ "FILE:///",		"file:///" },
	{ "http://HOST/",	"http://host/" },

	/* punycode */
	{ "http://a.कॉम/a", "http://a.xn--11b4c3d/a" },
	{ "https://smog.大众汽车/test", "https://smog.xn--3oq18vl8pn36a/test"},

	/* unnecessary escape */
	{ "http://%7a%7A/", "http://zz/" },

	/* bad escape */
	{ "http://%1g%G0/", "http://%1g%g0/" },

	{ "    http://www.ns-b.org/",		"http://www.ns-b.org/" },
	{ "http://www.ns-b.org/    ",		"http://www.ns-b.org/" },
	{ "http://www.ns-b.org    ",		"http://www.ns-b.org/" },
	{ "http://www.ns-b.org/?q   ",		"http://www.ns-b.org/?q" },
	{ "http://www.ns-b.org/#f    ",		"http://www.ns-b.org/#f" },
};

/**
 * url creation test
 */
START_TEST(nsurl_create_test)
{
	nserror err;
	nsurl *res;
	const struct test_pairs *tst = &create_tests[_i];

	err = nsurl_create(tst->test, &res);
	if (tst->res == NULL) {
		/* result must be invalid */
		ck_assert(err != NSERROR_OK);

	} else {
		/* result must be valid */
		ck_assert(err == NSERROR_OK);

		ck_assert_str_eq(nsurl_access(res), tst->res);

		nsurl_unref(res);
	}
}
END_TEST

static const struct test_triplets access_tests[] = {
	{ "http://www.netsurf-browser.org/a/big/tree",
	  "http://www.netsurf-browser.org/a/big/tree",
	  "tree" },

	{ "HTTP://ci.netsurf-browser.org/jenkins/view/Unit Tests/job/coverage-netsurf/11/cobertura/utils/nsurl_c/",
	  "http://ci.netsurf-browser.org/jenkins/view/Unit%20Tests/job/coverage-netsurf/11/cobertura/utils/nsurl_c/",
	  "" },

	{ "FILE:///",
	  "file:///",
	  "/" },
};

/**
 * url access test
 */
START_TEST(nsurl_access_test)
{
	nserror err;
	nsurl *res_url;
	const struct test_triplets *tst = &access_tests[_i];

	/* not testing create, this should always succeed */
	err = nsurl_create(tst->test1, &res_url);
	ck_assert(err == NSERROR_OK);

	/* The url accessed string must match the input */
	ck_assert_str_eq(nsurl_access(res_url), tst->test2);

	nsurl_unref(res_url);
}
END_TEST

/**
 * url access leaf test
 */
START_TEST(nsurl_access_leaf_test)
{
	nserror err;
	nsurl *res_url;
	const struct test_triplets *tst = &access_tests[_i];

	/* not testing create, this should always succeed */
	err = nsurl_create(tst->test1, &res_url);
	ck_assert(err == NSERROR_OK);

	ck_assert_str_eq(nsurl_access_leaf(res_url), tst->res);

	nsurl_unref(res_url);

}
END_TEST

/**
 * url length test
 *
 * uses access dataset and test unit
 */
START_TEST(nsurl_length_test)
{
	nserror err;
	nsurl *res_url;
	const struct test_triplets *tst = &access_tests[_i];

	/* not testing create, this should always succeed */
	err = nsurl_create(tst->test1, &res_url);
	ck_assert(err == NSERROR_OK);

	ck_assert_int_eq(nsurl_length(res_url), strlen(tst->test2));

	nsurl_unref(res_url);

}
END_TEST


static const struct test_pairs nice_tests[] = {
	{ "about:",			NULL },
	{ "www.foo.org",		"www_foo_org" },
	{ "www.foo.org/index.html",	"www_foo_org" },
	{ "www.foo.org/default.en",	"www_foo_org" },
	{ "www.foo.org/about",		"about" },
	{ "www.foo.org/about.jpg",	"about.jpg" },
	{ "www.foo.org/moose/index.en",	"moose" },
	{ "www.foo.org/a//index.en",	"www_foo_org" },
	{ "www.foo.org/a//index.en",	"www_foo_org" },
	{ "http://www.f.org//index.en",	"www_f_org" },
};

/**
 * url nice filename without stripping
 */
START_TEST(nsurl_nice_nostrip_test)
{
	nserror err;
	nsurl *res_url;
	char *res_str;
	const struct test_pairs *tst = &nice_tests[_i];

	/* not testing create, this should always succeed */
	err = nsurl_create(tst->test, &res_url);
	ck_assert(err == NSERROR_OK);

	err = nsurl_nice(res_url, &res_str, false);
	if (tst->res == NULL) {
		/* result must be invalid (bad input) */
		ck_assert(err != NSERROR_OK);
	} else {
		/* result must be valid */
		ck_assert(err == NSERROR_OK);

		ck_assert_str_eq(res_str, tst->res);

		free(res_str);
	}
	nsurl_unref(res_url);

}
END_TEST


static const struct test_pairs nice_strip_tests[] = {
	{ "about:",			NULL },
	{ "www.foo.org",		"www_foo_org" },
	{ "www.foo.org/index.html",	"www_foo_org" },
	{ "www.foo.org/default.en",	"www_foo_org" },
	{ "www.foo.org/about",		"about" },
	{ "www.foo.org/about.jpg",	"about" },
	{ "www.foo.org/moose/index.en",	"moose" },
	{ "www.foo.org/a//index.en",	"www_foo_org" },
	{ "www.foo.org/a//index.en",	"www_foo_org" },
	{ "http://www.f.org//index.en",	"www_f_org" },
};

/**
 * url nice filename with stripping
 */
START_TEST(nsurl_nice_strip_test)
{
	nserror err;
	nsurl *res_url;
	char *res_str;
	const struct test_pairs *tst = &nice_strip_tests[_i];

	/* not testing create, this should always succeed */
	err = nsurl_create(tst->test, &res_url);
	ck_assert(err == NSERROR_OK);

	err = nsurl_nice(res_url, &res_str, true);
	if (tst->res == NULL) {
		/* result must be invalid (bad input) */
		ck_assert(err != NSERROR_OK);
	} else {
		/* result must be valid */
		ck_assert(err == NSERROR_OK);

		ck_assert_str_eq(res_str, tst->res);

		free(res_str);
	}
	nsurl_unref(res_url);

}
END_TEST


/**
 * simple joins that all use http://a/b/c/d;p?q as a base
 */
static const struct test_pairs join_tests[] = {
	/* Normal Examples rfc3986 5.4.1 */
	{ "g:h",		"g:h" },
	{ "g",			"http://a/b/c/g" },
	{ "./g",		"http://a/b/c/g" },
	{ "g/",			"http://a/b/c/g/" },
	{ "/g",			"http://a/g" },
	{ "//g",		"http://g" /* [1] */ "/" },
	{ "?y",			"http://a/b/c/d;p?y" },
	{ "g?y",		"http://a/b/c/g?y" },
	{ "#s",			"http://a/b/c/d;p?q#s" },
	{ "g#s",		"http://a/b/c/g#s" },
	{ "g?y#s",		"http://a/b/c/g?y#s" },
	{ ";x",			"http://a/b/c/;x" },
	{ "g;x",		"http://a/b/c/g;x" },
	{ "g;x?y#s",		"http://a/b/c/g;x?y#s" },
	{ "",			"http://a/b/c/d;p?q" },
	{ ".",			"http://a/b/c/" },
	{ "./",			"http://a/b/c/" },
	{ "..",			"http://a/b/" },
	{ "../",		"http://a/b/" },
	{ "../g",		"http://a/b/g" },
	{ "../..",		"http://a/" },
	{ "../../",		"http://a/" },
	{ "../../g",		"http://a/g" },

	/* Abnormal Examples rfc3986 5.4.2 */
	{ "../../../g",		"http://a/g" },
	{ "../../../../g",	"http://a/g" },

	{ "/./g",		"http://a/g" },
	{ "/../g",		"http://a/g" },
	{ "g.",			"http://a/b/c/g." },
	{ ".g",			"http://a/b/c/.g" },
	{ "g..",		"http://a/b/c/g.." },
	{ "..g",		"http://a/b/c/..g" },

	{ "./../g",		"http://a/b/g" },
	{ "./g/.",		"http://a/b/c/g/" },
	{ "g/./h",		"http://a/b/c/g/h" },
	{ "g/../h",		"http://a/b/c/h" },
	{ "g;x=1/./y",		"http://a/b/c/g;x=1/y" },
	{ "g;x=1/../y",		"http://a/b/c/y" },

	{ "g?y/./x",		"http://a/b/c/g?y/./x" },
	{ "g?y/../x",		"http://a/b/c/g?y/../x" },
	{ "g#s/./x",		"http://a/b/c/g#s/./x" },
	{ "g#s/../x",		"http://a/b/c/g#s/../x" },

	{ "http:g",		"http:g" /* [2] */ },

	/* Extra tests */
	{ " g",			"http://a/b/c/g" },
	{ "g ",			"http://a/b/c/g" },
	{ " g ",		"http://a/b/c/g" },
	{ "http:/b/c",		"http://b/c" },
	{ "http://",		"http:" },
	{ "http:/",		"http:" },
	{ "http:",		"http:" },
	{ " ",			"http://a/b/c/d;p?q" },
	{ "  ",			"http://a/b/c/d;p?q" },
	{ "/",			"http://a/" },
	{ "  /  ",		"http://a/" },
	{ "  ?  ",		"http://a/b/c/d;p" },
	{ "  h  ",		"http://a/b/c/h" },
	{ "//foo?",		"http://foo/" },
	{ "//foo#bar",		"http://foo/#bar" },
	{ "//foo/",		"http://foo/" },
	{ "http://<!--#echo var=", "http://<!--/#echo%20var="},
	/* [1] Extra slash beyond rfc3986 5.4.1 example, since we're
	 *     testing normalisation in addition to joining */
	/* [2] Using the strict parsers option */

};

/**
 * url joining
 */
START_TEST(nsurl_join_test)
{
	nserror err;
	nsurl *base_url;
	nsurl *joined;
	char *string;
	size_t len;
	const struct test_pairs *tst = &join_tests[_i];

	/* not testing create, this should always succeed */
	err = nsurl_create(base_str, &base_url);
	ck_assert(err == NSERROR_OK);

	err = nsurl_join(base_url, tst->test, &joined);
	if (tst->res == NULL) {
		/* result must be invalid (bad input) */
		ck_assert(err != NSERROR_OK);
	} else {
		/* result must be valid */
		ck_assert(err == NSERROR_OK);

		err = nsurl_get(joined, NSURL_WITH_FRAGMENT, &string, &len);
		ck_assert(err == NSERROR_OK);

		ck_assert_str_eq(string, tst->res);

		free(string);
		nsurl_unref(joined);
	}
	nsurl_unref(base_url);

}
END_TEST


/**
 * more complex joins that specify a base to join to
 */
static const struct test_triplets join_complex_tests[] = {
	/* problematic real world urls for regression */
	{ "http://www.bridgetmckenna.com/blog/self-editing-for-everyone-part-1-the-most-hated-writing-advice-ever",
	  "http://The%20Old%20Organ%20Trail%20http://www.amazon.com/gp/product/B007B57MCQ/ref=as_li_tf_tl?ie=UTF8&camp=1789&creative=9325&creativeASIN=B007B57MCQ&linkCode=as2&tag=brimck0f-20",
	  "http://the old organ trail http:" },
};

/**
 * complex url joining
 */
START_TEST(nsurl_join_complex_test)
{
	nserror err;
	nsurl *base_url;
	nsurl *joined;
	char *string;
	size_t len;
	const struct test_triplets *tst = &join_complex_tests[_i];

	/* not testing create, this should always succeed */
	err = nsurl_create(tst->test1, &base_url);
	ck_assert(err == NSERROR_OK);

	err = nsurl_join(base_url, tst->test2, &joined);
	if (tst->res == NULL) {
		/* result must be invalid (bad input) */
		ck_assert(err != NSERROR_OK);
	} else {
		/* result must be valid */
		ck_assert(err == NSERROR_OK);

		err = nsurl_get(joined, NSURL_WITH_FRAGMENT, &string, &len);
		ck_assert(err == NSERROR_OK);

		ck_assert_str_eq(string, tst->res);

		free(string);
		nsurl_unref(joined);
	}
	nsurl_unref(base_url);

}
END_TEST


/**
 * query replacement tests
 */
static const struct test_triplets replace_query_tests[] = {
	{ "http://netsurf-browser.org/?magical=true",
	  "magical=true&result=win",
	  "http://netsurf-browser.org/?magical=true&result=win"},

	{ "http://netsurf-browser.org/?magical=true#fragment",
	  "magical=true&result=win",
	  "http://netsurf-browser.org/?magical=true&result=win#fragment"},

	{ "http://netsurf-browser.org/#fragment",
	  "magical=true&result=win",
	  "http://netsurf-browser.org/?magical=true&result=win#fragment"},

	{ "http://netsurf-browser.org/path",
	  "magical=true",
	  "http://netsurf-browser.org/path?magical=true"},

	{ "http://netsurf-browser.org/path?magical=true",
	  "",
	  "http://netsurf-browser.org/path"},

};

/**
 * replace query
 */
START_TEST(nsurl_replace_query_test)
{
	nserror err;
	nsurl *res_url;
	nsurl *joined;
	const struct test_triplets *tst = &replace_query_tests[_i];

	/* not testing create, this should always succeed */
	err = nsurl_create(tst->test1, &res_url);
	ck_assert(err == NSERROR_OK);

	err = nsurl_replace_query(res_url, tst->test2, &joined);
	if (tst->res == NULL) {
		/* result must be invalid (bad input) */
		ck_assert(err != NSERROR_OK);
	} else {
		/* result must be valid */
		ck_assert(err == NSERROR_OK);

		ck_assert_str_eq(nsurl_access(joined), tst->res);

		nsurl_unref(joined);
	}
	nsurl_unref(res_url);

}
END_TEST


/**
 * url comparison tests
 */
static const struct test_compare compare_tests[] = {
	{ "http://a/b/c/d;p?q",
	  "http://a/b/c/d;p?q",
	  NSURL_WITH_FRAGMENT,
	  true },

	{ "http://a.b.c/d?a",
	  "http://a.b.c/e?a",
	  NSURL_WITH_FRAGMENT,
	  false },

	{ "http://a.b.c/",
	  "http://g.h.i/",
	  NSURL_WITH_FRAGMENT,
	  false },

	{ "http://a.b.c/d?a",
	  "http://a.b.c/d?b",
	  NSURL_WITH_FRAGMENT,
	  false },

	{ "http://a.b.c/d?a",
	  "https://a.b.c/d?a",
	  NSURL_WITH_FRAGMENT,
	  false },
};

/**
 * compare
 */
START_TEST(nsurl_compare_test)
{
	nserror err;
	nsurl *url1;
	nsurl *url2;
	const struct test_compare *tst = &compare_tests[_i];
	bool status;

	/* not testing create, this should always succeed */
	err = nsurl_create(tst->test1, &url1);
	ck_assert(err == NSERROR_OK);

	/* not testing create, this should always succeed */
	err = nsurl_create(tst->test2, &url2);
	ck_assert(err == NSERROR_OK);

	status = nsurl_compare(url1, url2, tst->parts);
	ck_assert(status == tst->res);

	nsurl_unref(url1);
	nsurl_unref(url2);

}
END_TEST


/* component test case */

/**
 * url component tests
 *
 * each test1 parameter is converted to a url and
 * nsurl[get|has]_component called on it with the given part. The
 * result is checked against test1 and res as approprite.
 */
static const struct test_compare component_tests[] = {
	{ "http://u:p@a:66/b/c/d;p?q#f", "http", NSURL_SCHEME, true },
	{ "http://u:p@a:66/b/c/d;p?q#f", "u", NSURL_USERNAME, true },
	{ "http://u:p@a:66/b/c/d;p?q#f", "p", NSURL_PASSWORD, true },
	{ "http://u:p@a:66/b/c/d;p?q#f", "a", NSURL_HOST, true },
	{ "http://u:p@a:66/b/c/d;p?q#f", "66", NSURL_PORT, true },
	{ "http://u:p@a:66/b/c/d;p?q#f", "/b/c/d;p", NSURL_PATH, true },
	{ "http://u:p@a:66/b/c/d;p?q#f", "q", NSURL_QUERY, true },
	{ "http://u:p@a:66/b/c/d;p?q#f", "f", NSURL_FRAGMENT, true },

	{ "file:", "file", NSURL_SCHEME, true },
	{ "file:", NULL, NSURL_USERNAME, false },
	{ "file:", NULL, NSURL_PASSWORD, false },
	{ "file:", NULL, NSURL_HOST, false },
	{ "file:", NULL, NSURL_PORT, false },
	{ "file:", "/", NSURL_PATH, true },
	{ "file:", NULL, NSURL_QUERY, false },
	{ "file:", NULL, NSURL_FRAGMENT, false },

	{ "http://u:p@a:66/b/c/d;p?q=v#f", "q=v", NSURL_QUERY, true },
	{ "http://u:p@a:66/b/c/d;p?q=v", "q=v", NSURL_QUERY, true },
	{ "http://u:p@a:66/b/c/d;p?q=v&q1=v1#f", "q=v&q1=v1", NSURL_QUERY, true },
	{ "http://u:p@a:66/b/c/d;p?q=v&q1=v1", "q=v&q1=v1", NSURL_QUERY, true },

};


/**
 * get component
 */
START_TEST(nsurl_get_component_test)
{
	nserror err;
	nsurl *url1;
	const struct test_compare *tst = &component_tests[_i];
	lwc_string *cmpnt;

	/* not testing create, this should always succeed */
	err = nsurl_create(tst->test1, &url1);
	ck_assert(err == NSERROR_OK);

	cmpnt = nsurl_get_component(url1, tst->parts);
	if (cmpnt == NULL) {
		ck_assert(tst->test2 == NULL);
	} else {
		ck_assert_str_eq(lwc_string_data(cmpnt), tst->test2);
		lwc_string_unref(cmpnt);
	}

	nsurl_unref(url1);
}
END_TEST


/**
 * has component
 */
START_TEST(nsurl_has_component_test)
{
	nserror err;
	nsurl *url1;
	const struct test_compare *tst = &component_tests[_i];
	bool status;

	/* not testing create, this should always succeed */
	err = nsurl_create(tst->test1, &url1);
	ck_assert(err == NSERROR_OK);

	status = nsurl_has_component(url1, tst->parts);
	ck_assert(status == tst->res);

	nsurl_unref(url1);
}
END_TEST


/**
 * test case for componnet get and has API
 */
static TCase *nsurl_component_case_create(void)
{
	TCase *tc;
	tc = tcase_create("Component");

	tcase_add_unchecked_fixture(tc,
				    corestring_create,
				    corestring_teardown);

	tcase_add_loop_test(tc,
			    nsurl_get_component_test,
			    0, NELEMS(component_tests));
	tcase_add_loop_test(tc,
			    nsurl_has_component_test,
			    0, NELEMS(component_tests));

	return tc;
}


static const struct test_pairs fragment_tests[] = {
	{ "http://www.f.org/a/b/c#def", "http://www.f.org/a/b/c" },
};

/**
 * defragment url
 */
START_TEST(nsurl_defragment_test)
{
	nserror err;
	nsurl *url;
	nsurl *res_url;
	const struct test_pairs *tst = &fragment_tests[_i];

	/* not testing create, this should always succeed */
	err = nsurl_create(tst->test, &url);
	ck_assert(err == NSERROR_OK);

	err = nsurl_defragment(url, &res_url);
	if (tst->res == NULL) {
		/* result must be invalid (bad input) */
		ck_assert(err != NSERROR_OK);
	} else {
		/* result must be valid */
		ck_assert(err == NSERROR_OK);

		ck_assert_str_eq(nsurl_access(res_url), tst->res);

		nsurl_unref(res_url);
	}
	nsurl_unref(url);

}
END_TEST

/**
 * refragment url
 */
START_TEST(nsurl_refragment_test)
{
	nserror err;
	nsurl *url;
	nsurl *res_url;
	const struct test_pairs *tst = &fragment_tests[_i];
	lwc_string *frag;

	/* not testing create, this should always succeed */
	err = nsurl_create(tst->test, &url);
	ck_assert(err == NSERROR_OK);

	/* grab the fragment - not testing should succeed */
	frag = nsurl_get_component(url, NSURL_FRAGMENT);
	ck_assert(frag != NULL);
	nsurl_unref(url);

	/* not testing create, this should always succeed */
	err = nsurl_create(tst->res, &url);
	ck_assert(err == NSERROR_OK);

	err = nsurl_refragment(url, frag, &res_url);
	if (tst->res == NULL) {
		/* result must be invalid (bad input) */
		ck_assert(err != NSERROR_OK);
	} else {
		/* result must be valid */
		ck_assert(err == NSERROR_OK);

		ck_assert_str_eq(nsurl_access(res_url), tst->test);

		nsurl_unref(res_url);
	}

	lwc_string_unref(frag);

	nsurl_unref(url);
}
END_TEST



/**
 * url reference (copy) and unreference(free)
 */
START_TEST(nsurl_ref_test)
{
	nserror err;
	nsurl *res1;
	nsurl *res2;

	err = nsurl_create(base_str, &res1);

	/* result must be valid */
	ck_assert(err == NSERROR_OK);

	res2 = nsurl_ref(res1);

	ck_assert_str_eq(nsurl_access(res1), nsurl_access(res2));

	nsurl_unref(res2);

	nsurl_unref(res1);
}
END_TEST


/**
 * check creation asserts on NULL parameter
 */
START_TEST(nsurl_api_assert_create_test)
{
	nserror err;
	nsurl *res1;
	err = nsurl_create(NULL, &res1);

	ck_assert(err != NSERROR_OK);
}
END_TEST

/**
 * check ref asserts on NULL parameter
 */
START_TEST(nsurl_api_assert_ref_test)
{
	nsurl_ref(NULL);
}
END_TEST

/**
 * check unref asserts on NULL parameter
 */
START_TEST(nsurl_api_assert_unref_test)
{
	nsurl_unref(NULL);
}
END_TEST

/**
 * check compare asserts on NULL parameter
 */
START_TEST(nsurl_api_assert_compare1_test)
{
	nserror err;
	nsurl *res;
	bool same;

	err = nsurl_create(base_str, &res);
	ck_assert(err == NSERROR_OK);

	same = nsurl_compare(NULL, res, NSURL_PATH);

	ck_assert(same == false);

	nsurl_unref(res);
}
END_TEST

/**
 * check compare asserts on NULL parameter
 */
START_TEST(nsurl_api_assert_compare2_test)
{
	nserror err;
	nsurl *res;
	bool same;

	err = nsurl_create(base_str, &res);
	ck_assert(err == NSERROR_OK);

	same = nsurl_compare(res, NULL, NSURL_PATH);

	ck_assert(same == false);
}
END_TEST

/**
 * check get asserts on NULL parameter
 */
START_TEST(nsurl_api_assert_get_test)
{
	nserror err;
	char *url_s = NULL;
	size_t url_l = 0;

	err = nsurl_get(NULL, NSURL_PATH, &url_s, &url_l);
	ck_assert(err != NSERROR_OK);
	ck_assert(url_s == NULL);
	ck_assert(url_l == 0);
}
END_TEST

/**
 * check get component asserts on NULL parameter
 */
START_TEST(nsurl_api_assert_get_component1_test)
{
	lwc_string *lwcs;

	lwcs = nsurl_get_component(NULL, NSURL_PATH);
	ck_assert(lwcs == NULL);
}
END_TEST

/**
 * check get component asserts on bad component parameter
 */
START_TEST(nsurl_api_assert_get_component2_test)
{
	nserror err;
	nsurl *res;
	lwc_string *lwcs;

	err = nsurl_create(base_str, &res);
	ck_assert(err == NSERROR_OK);

	lwcs = nsurl_get_component(res, -1);
	ck_assert(lwcs == NULL);

	nsurl_unref(res);
}
END_TEST

/**
 * check has component asserts on NULL parameter
 */
START_TEST(nsurl_api_assert_has_component1_test)
{
	bool has;

	has = nsurl_has_component(NULL, NSURL_PATH);
	ck_assert(has == false);
}
END_TEST

/**
 * check has component asserts on bad component parameter
 */
START_TEST(nsurl_api_assert_has_component2_test)
{
	nserror err;
	nsurl *res;
	bool has;

	err = nsurl_create(base_str, &res);
	ck_assert(err == NSERROR_OK);

	has = nsurl_has_component(res, -1);
	ck_assert(has == false);

	nsurl_unref(res);
}
END_TEST


/**
 * check access asserts on NULL parameter
 */
START_TEST(nsurl_api_assert_access_test)
{
	const char *res_s = NULL;

	res_s = nsurl_access(NULL);

	ck_assert(res_s == NULL);
}
END_TEST

/**
 * check access asserts on NULL parameter
 */
START_TEST(nsurl_api_assert_access_leaf_test)
{
	const char *res_s = NULL;

	res_s = nsurl_access_leaf(NULL);

	ck_assert(res_s == NULL);
}
END_TEST

/**
 * check length asserts on NULL parameter
 */
START_TEST(nsurl_api_assert_length_test)
{
	size_t res = 0;

	res = nsurl_length(NULL);

	ck_assert(res == 0);
}
END_TEST

/**
 * check hash asserts on NULL parameter
 */
START_TEST(nsurl_api_assert_hash_test)
{
	uint32_t res = 0;

	res = nsurl_hash(NULL);

	ck_assert(res == 0);
}
END_TEST

/**
 * check join asserts on NULL parameter
 */
START_TEST(nsurl_api_assert_join1_test)
{
	const char *rel = "moo";
	nsurl *res;
	nserror err;

	err = nsurl_join(NULL, rel, &res);
	ck_assert(err != NSERROR_OK);
}
END_TEST

/**
 * check join asserts on NULL parameter
 */
START_TEST(nsurl_api_assert_join2_test)
{
	nsurl *url;
	nsurl *res;
	nserror err;

	err = nsurl_create(base_str, &url);
	ck_assert(err == NSERROR_OK);

	err = nsurl_join(url, NULL, &res);
	ck_assert(err != NSERROR_OK);

	nsurl_unref(url);
}
END_TEST

/**
 * check defragment asserts on NULL parameter
 */
START_TEST(nsurl_api_assert_defragment_test)
{
	nsurl *res;
	nserror err;

	err = nsurl_defragment(NULL, &res);
	ck_assert(err != NSERROR_OK);
}
END_TEST


/**
 * check refragment join asserts on NULL parameter
 */
START_TEST(nsurl_api_assert_refragment1_test)
{
	nsurl *res;
	nserror err;

	err = nsurl_refragment(NULL, corestring_lwc_http, &res);
	ck_assert(err != NSERROR_OK);
}
END_TEST

/**
 * check refragment asserts on NULL parameter
 */
START_TEST(nsurl_api_assert_refragment2_test)
{
	nsurl *url;
	nsurl *res;
	nserror err;

	err = nsurl_create(base_str, &url);
	ck_assert(err == NSERROR_OK);

	err = nsurl_refragment(url, NULL, &res);
	ck_assert(err != NSERROR_OK);

	nsurl_unref(url);
}
END_TEST

/**
 * check query replacement asserts on NULL parameter
 */
START_TEST(nsurl_api_assert_replace_query1_test)
{
	const char *rel = "moo";
	nsurl *res;
	nserror err;

	err = nsurl_replace_query(NULL, rel, &res);
	ck_assert(err != NSERROR_OK);
}
END_TEST

/**
 * check query replacement asserts on NULL parameter
 */
START_TEST(nsurl_api_assert_replace_query2_test)
{
	nsurl *url;
	nsurl *res;
	nserror err;

	err = nsurl_create(base_str, &url);
	ck_assert(err == NSERROR_OK);

	err = nsurl_replace_query(url, NULL, &res);
	ck_assert(err != NSERROR_OK);

	nsurl_unref(url);
}
END_TEST

/**
 * check query replacement asserts on bad parameter
 */
START_TEST(nsurl_api_assert_replace_query3_test)
{
	nsurl *url;
	nsurl *res;
	nserror err;

	err = nsurl_create(base_str, &url);
	ck_assert(err == NSERROR_OK);

	err = nsurl_replace_query(url, NULL, &res);
	ck_assert(err != NSERROR_OK);

	nsurl_unref(url);
}
END_TEST

/**
 * check nice asserts on NULL parameter
 */
START_TEST(nsurl_api_assert_nice_test)
{
	char *res_s = NULL;
	nserror err;

	err = nsurl_nice(NULL, &res_s, false);
	ck_assert(err != NSERROR_OK);

	ck_assert(res_s == NULL);
}
END_TEST


/**
 * check parent asserts on NULL parameter
 */
START_TEST(nsurl_api_assert_parent_test)
{
	nsurl *res;
	nserror err;

	err = nsurl_parent(NULL, &res);
	ck_assert(err != NSERROR_OK);
}
END_TEST




/* parent test case */

static const struct test_pairs parent_tests[] = {
	{ "http://www.f.org/a/b/c", "http://www.f.org/a/b/" },
	{ "https://www.moo.org/", "https://www.moo.org/" },
	{ "https://www.moo.org/asinglepathelementthatsquitelong/", "https://www.moo.org/" },
	{ "https://user:pw@www.moo.org/a/b#x?a=b", "https://user:pw@www.moo.org/a/" },
};

/**
 * generate parent url
 */
START_TEST(nsurl_parent_test)
{
	nserror err;
	nsurl *url;
	nsurl *res_url;
	const struct test_pairs *tst = &parent_tests[_i];

	/* not testing create, this should always succeed */
	err = nsurl_create(tst->test, &url);
	ck_assert(err == NSERROR_OK);

	err = nsurl_parent(url, &res_url);
	if (tst->res == NULL) {
		/* result must be invalid (bad input) */
		ck_assert(err != NSERROR_OK);
	} else {
		/* result must be valid */
		ck_assert(err == NSERROR_OK);

		ck_assert_str_eq(nsurl_access(res_url), tst->res);

		nsurl_unref(res_url);
	}
	nsurl_unref(url);

}
END_TEST


/**
 * test case for parent API
 */
static TCase *nsurl_parent_case_create(void)
{
	TCase *tc;
	tc = tcase_create("Parent");

	tcase_add_unchecked_fixture(tc,
				    corestring_create,
				    corestring_teardown);

	tcase_add_loop_test(tc,
			    nsurl_parent_test,
			    0, NELEMS(parent_tests));

	return tc;
}


/* utf8 test case */

/**
 * utf8 tests
 */
static const struct test_pairs utf8_tests[] = {
	{ "http://a.xn--11b4c3d/a", "http://a.कॉम/a"  },
	{ "https://smog.xn--3oq18vl8pn36a/test", "https://smog.大众汽车/test"},

};


/**
 * get utf8 test
 */
START_TEST(nsurl_get_utf8_test)
{
	nserror err;
	nsurl *url;
	const struct test_pairs *tst = &utf8_tests[_i];
	char *utf8out;
	size_t utf8out_len;

	/* not testing create, this should always succeed */
	err = nsurl_create(tst->test, &url);
	ck_assert(err == NSERROR_OK);

	err = nsurl_get_utf8(url, &utf8out, &utf8out_len);
	ck_assert(err == NSERROR_OK);

	ck_assert_str_eq(utf8out, tst->res);

	free(utf8out);

	nsurl_unref(url);
}
END_TEST


/**
 * test case for utf8 output
 */
static TCase *nsurl_utf8_case_create(void)
{
	TCase *tc;
	tc = tcase_create("UTF-8 output");

	tcase_add_unchecked_fixture(tc,
				    corestring_create,
				    corestring_teardown);

	tcase_add_loop_test(tc,
			    nsurl_get_utf8_test,
			    0, NELEMS(utf8_tests));

	return tc;
}


/* test suite */

/**
 * nsurl suite generation
 */
static Suite *nsurl_suite(void)
{
	Suite *s;
	TCase *tc_api_assert;
	TCase *tc_create;
	TCase *tc_access;
	TCase *tc_nice_nostrip;
	TCase *tc_nice_strip;
	TCase *tc_replace_query;
	TCase *tc_join;
	TCase *tc_compare;
	TCase *tc_fragment;

	s = suite_create("nsurl");

	/* Basic API operation assert checks */
	tc_api_assert = tcase_create("API asserts");

	tcase_add_unchecked_fixture(tc_api_assert,
				    corestring_create,
				    corestring_teardown);

	tcase_add_test_raise_signal(tc_api_assert,
				    nsurl_api_assert_create_test, 6);
	tcase_add_test_raise_signal(tc_api_assert,
				    nsurl_api_assert_ref_test, 6);
	tcase_add_test_raise_signal(tc_api_assert,
				    nsurl_api_assert_unref_test, 6);
	tcase_add_test_raise_signal(tc_api_assert,
				    nsurl_api_assert_compare1_test, 6);
	tcase_add_test_raise_signal(tc_api_assert,
				    nsurl_api_assert_compare2_test, 6);
	tcase_add_test_raise_signal(tc_api_assert,
				    nsurl_api_assert_get_test, 6);
	tcase_add_test_raise_signal(tc_api_assert,
				    nsurl_api_assert_get_component1_test, 6);
	tcase_add_test_raise_signal(tc_api_assert,
				    nsurl_api_assert_get_component2_test, 6);
	tcase_add_test_raise_signal(tc_api_assert,
				    nsurl_api_assert_has_component1_test, 6);
	tcase_add_test_raise_signal(tc_api_assert,
				    nsurl_api_assert_has_component2_test, 6);
	tcase_add_test_raise_signal(tc_api_assert,
				    nsurl_api_assert_access_test, 6);
	tcase_add_test_raise_signal(tc_api_assert,
				    nsurl_api_assert_access_leaf_test, 6);
	tcase_add_test_raise_signal(tc_api_assert,
				    nsurl_api_assert_length_test, 6);
	tcase_add_test_raise_signal(tc_api_assert,
				    nsurl_api_assert_hash_test, 6);
	tcase_add_test_raise_signal(tc_api_assert,
				    nsurl_api_assert_join1_test, 6);
	tcase_add_test_raise_signal(tc_api_assert,
				    nsurl_api_assert_join2_test, 6);
	tcase_add_test_raise_signal(tc_api_assert,
				    nsurl_api_assert_defragment_test, 6);
	tcase_add_test_raise_signal(tc_api_assert,
				    nsurl_api_assert_refragment1_test, 6);
	tcase_add_test_raise_signal(tc_api_assert,
				    nsurl_api_assert_refragment2_test, 6);
	tcase_add_test_raise_signal(tc_api_assert,
				    nsurl_api_assert_replace_query1_test, 6);
	tcase_add_test_raise_signal(tc_api_assert,
				    nsurl_api_assert_replace_query2_test, 6);
	tcase_add_test_raise_signal(tc_api_assert,
				    nsurl_api_assert_replace_query3_test, 6);
	tcase_add_test_raise_signal(tc_api_assert,
				    nsurl_api_assert_nice_test, 6);
	tcase_add_test_raise_signal(tc_api_assert,
				    nsurl_api_assert_parent_test, 6);

	suite_add_tcase(s, tc_api_assert);

	/* url creation */
	tc_create = tcase_create("Create");

	tcase_add_unchecked_fixture(tc_create,
				    corestring_create,
				    corestring_teardown);

	tcase_add_loop_test(tc_create,
			    nsurl_create_test,
			    0, NELEMS(create_tests));
	tcase_add_test(tc_create, nsurl_ref_test);
	suite_add_tcase(s, tc_create);

	/* url access and length */
	tc_access = tcase_create("Access");

	tcase_add_unchecked_fixture(tc_access,
				    corestring_create,
				    corestring_teardown);
	tcase_add_loop_test(tc_access,
			    nsurl_access_test,
			    0, NELEMS(access_tests));
	tcase_add_loop_test(tc_access,
			    nsurl_access_leaf_test,
			    0, NELEMS(access_tests));
	tcase_add_loop_test(tc_access,
			    nsurl_length_test,
			    0, NELEMS(access_tests));
	suite_add_tcase(s, tc_access);

	/* nice filename without strip */
	tc_nice_nostrip = tcase_create("Nice (nostrip)");

	tcase_add_unchecked_fixture(tc_nice_nostrip,
				    corestring_create,
				    corestring_teardown);

	tcase_add_loop_test(tc_nice_nostrip,
			    nsurl_nice_nostrip_test,
			    0, NELEMS(nice_tests));
	suite_add_tcase(s, tc_nice_nostrip);


	/* nice filename with strip */
	tc_nice_strip = tcase_create("Nice (strip)");

	tcase_add_unchecked_fixture(tc_nice_strip,
				    corestring_create,
				    corestring_teardown);

	tcase_add_loop_test(tc_nice_strip,
			    nsurl_nice_strip_test,
			    0, NELEMS(nice_strip_tests));
	suite_add_tcase(s, tc_nice_strip);


	/* replace query */
	tc_replace_query = tcase_create("Replace Query");

	tcase_add_unchecked_fixture(tc_replace_query,
				    corestring_create,
				    corestring_teardown);

	tcase_add_loop_test(tc_replace_query,
			    nsurl_replace_query_test,
			    0, NELEMS(replace_query_tests));
	suite_add_tcase(s, tc_replace_query);

	/* url join */
	tc_join = tcase_create("Join");

	tcase_add_unchecked_fixture(tc_join,
				    corestring_create,
				    corestring_teardown);

	tcase_add_loop_test(tc_join,
			    nsurl_join_test,
			    0, NELEMS(join_tests));
	tcase_add_loop_test(tc_join,
			    nsurl_join_complex_test,
			    0, NELEMS(join_complex_tests));

	suite_add_tcase(s, tc_join);


	/* url compare */
	tc_compare = tcase_create("Compare");

	tcase_add_unchecked_fixture(tc_compare,
				    corestring_create,
				    corestring_teardown);

	tcase_add_loop_test(tc_compare,
			    nsurl_compare_test,
			    0, NELEMS(compare_tests));

	suite_add_tcase(s, tc_compare);

	/* fragment */
	tc_fragment = tcase_create("Fragment");

	tcase_add_unchecked_fixture(tc_fragment,
				    corestring_create,
				    corestring_teardown);

	tcase_add_loop_test(tc_fragment,
			    nsurl_defragment_test,
			    0, NELEMS(fragment_tests));
	tcase_add_loop_test(tc_fragment,
			    nsurl_refragment_test,
			    0, NELEMS(fragment_tests));

	suite_add_tcase(s, tc_fragment);


	/* component */
	suite_add_tcase(s, nsurl_component_case_create());


	/* parent */
	suite_add_tcase(s, nsurl_parent_case_create());

	/* UTF-8 output */
	suite_add_tcase(s, nsurl_utf8_case_create());


	return s;
}


int main(int argc, char **argv)
{
	int number_failed;
	Suite *s;
	SRunner *sr;

	s = nsurl_suite();

	sr = srunner_create(s);
	srunner_run_all(sr, CK_ENV);

	number_failed = srunner_ntests_failed(sr);
	srunner_free(sr);

	return (number_failed == 0) ? EXIT_SUCCESS : EXIT_FAILURE;
}
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/*
 * Copyright 2016 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Test time operations.
 */

#include <stdlib.h>
#include <check.h>

#include "utils/errors.h"
#include "utils/time.h"

#define NELEMS(x)  (sizeof(x) / sizeof((x)[0]))

struct test_string_pair {
	const char* test;
	const char* expected;
};

struct test_bad_string {
	const char* test;
	nserror res;
};

static const struct test_string_pair date_string_tests[] = {
	{
		.test     = "Thu, 01 Jan 1970 00:00:00 GMT",
		.expected = "Thu, 01 Jan 1970 00:00:00 GMT"
	},
	{
		.test     = "Thursday, 01 Jan 1970 00:00:00 GMT",
		.expected = "Thu, 01 Jan 1970 00:00:00 GMT"
	},
	{
		.test     = "Tue, 16 Feb 1999 19:45:12 GMT",
		.expected = "Tue, 16 Feb 1999 19:45:12 GMT"
	},
	{
		.test     = "Sunday, 16 Mar 1980 19:45:12 GMT",
		.expected = "Sun, 16 Mar 1980 19:45:12 GMT"
	},
	{
		.test     = "Sun, 16 Mar 1980 19:45:12 GMT",
		.expected = "Sun, 16 Mar 1980 19:45:12 GMT"
	},
	{
		.test     = "Tue, 16 Apr 2013 19:45:12 GMT",
		.expected = "Tue, 16 Apr 2013 19:45:12 GMT"
	},
	{
		.test     = "Tue, 16 May 2000 19:45:12 GMT",
		.expected = "Tue, 16 May 2000 19:45:12 GMT"
	},
	{
		.test     = "Tuesday, 12 Jun 2001 12:12:12 GMT",
		.expected = "Tue, 12 Jun 2001 12:12:12 GMT"
	},
	{
		.test     = "Tue, 12 Jun 2001 12:12:12 GMT",
		.expected = "Tue, 12 Jun 2001 12:12:12 GMT"
	},
	{
		.test     = "Thu, 16 Jul 2207 12:45:12 GMT",
		.expected = "Thu, 16 Jul 2207 12:45:12 GMT"
	},
	{
		.test     = "Thu, 16 Aug 2007 19:45:12 GMT",
		.expected = "Thu, 16 Aug 2007 19:45:12 GMT"
	},
	{
		.test     = "Tue, 16 Sep 3456 00:45:12 GMT",
		.expected = "Tue, 16 Sep 3456 00:45:12 GMT"
	},
	{
		.test     = "Sun, 16 Oct 1988 19:45:59 GMT",
		.expected = "Sun, 16 Oct 1988 19:45:59 GMT"
	},
	{
		.test     = "Tue, 16 Nov 1971 19:59:12 GMT",
		.expected = "Tue, 16 Nov 1971 19:59:12 GMT"
	},
	{
		.test     = "Friday, 16 Dec 1977 23:45:12 GMT",
		.expected = "Fri, 16 Dec 1977 23:45:12 GMT"
	},
	{
		.test     = "Fri, 16 Dec 1977 23:45:12 GMT",
		.expected = "Fri, 16 Dec 1977 23:45:12 GMT"
	},
	{
		.test     = "     16 Dec 1977 23:45:12 GMT",
		.expected = "Fri, 16 Dec 1977 23:45:12 GMT"
	},
	{
		.test     = "     16 Dec 1977 23:45    GMT",
		.expected = "Fri, 16 Dec 1977 23:45:00 GMT"
	},
	{
		.test     = "23:59 16 Dec 1977         GMT",
		.expected = "Fri, 16 Dec 1977 23:59:00 GMT"
	},
	{
		.test     = "23:59 16 Dec 1977         UTC",
		.expected = "Fri, 16 Dec 1977 23:59:00 GMT"
	},
	{
		.test     = "1977 GMT 23:59 16 Dec",
		.expected = "Fri, 16 Dec 1977 23:59:00 GMT"
	},
	{
		.test     = "1977 Dec GMT 16",
		.expected = "Fri, 16 Dec 1977 00:00:00 GMT"
	},
	{
		.test     = "1977 Dec 12",
		.expected = "Mon, 12 Dec 1977 00:00:00 GMT"
	},
	{
		.test     = "1977 12 Dec",
		.expected = "Mon, 12 Dec 1977 00:00:00 GMT"
	},
	{
		.test     = "Dec 1977 12",
		.expected = "Mon, 12 Dec 1977 00:00:00 GMT"
	},
	{
		.test     = "12 Dec 1977",
		.expected = "Mon, 12 Dec 1977 00:00:00 GMT"
	},
	{
		.test     = "12 Dec 77",
		.expected = "Mon, 12 Dec 1977 00:00:00 GMT"
	},
	{
		.test     = "12 77 Dec",
		.expected = "Mon, 12 Dec 1977 00:00:00 GMT"
	},
	{
		.test     = "77 12 Dec",
		.expected = "Mon, 12 Dec 1977 00:00:00 GMT"
	},
	{
		.test     = "12 12 Dec",
		.expected = "Wed, 12 Dec 2012 00:00:00 GMT"
	},
	{
		.test     = "5 12 Dec",
		.expected = "Wed, 05 Dec 2012 00:00:00 GMT"
	},
	{
		.test     = "12 5 Dec",
		.expected = "Mon, 12 Dec 2005 00:00:00 GMT"
	},
	{
		.test     = "12/5/Dec",
		.expected = "Mon, 12 Dec 2005 00:00:00 GMT"
	},
	{
		.test     = "Dec-12/2005/",
		.expected = "Mon, 12 Dec 2005 00:00:00 GMT"
	},
	{
		.test     = "12-5-Dec",
		.expected = "Mon, 12 Dec 2005 00:00:00 GMT"
	},
	{
		.test     = "2005-12-Dec",
		.expected = "Mon, 12 Dec 2005 00:00:00 GMT"
	},
	{
		.test     = "2005-Dec-12",
		.expected = "Mon, 12 Dec 2005 00:00:00 GMT"
	},
	{
		.test     = "2005-dec-12",
		.expected = "Mon, 12 Dec 2005 00:00:00 GMT"
	},
	{
		.test     = "2005-dEC-12",
		.expected = "Mon, 12 Dec 2005 00:00:00 GMT"
	},
	{
		.test     = "20051212",
		.expected = "Mon, 12 Dec 2005 00:00:00 GMT"
	},
	{
		.test     = "20051212 GMT",
		.expected = "Mon, 12 Dec 2005 00:00:00 GMT"
	},
	{
		.test     = "20051212 +0000",
		.expected = "Mon, 12 Dec 2005 00:00:00 GMT"
	},
	{
		.test     = "20051212 UTC",
		.expected = "Mon, 12 Dec 2005 00:00:00 GMT"
	},
	{
		.test     = "20051212     \n",
		.expected = "Mon, 12 Dec 2005 00:00:00 GMT"
	},
	{
		.test     = "20051212 00:00 UTC",
		.expected = "Mon, 12 Dec 2005 00:00:00 GMT"
	},
	{
		.test     = "00:00 20051212 UTC",
		.expected = "Mon, 12 Dec 2005 00:00:00 GMT"
	},
	{
		.test     = "00:00:59 20051212 UTC",
		.expected = "Mon, 12 Dec 2005 00:00:59 GMT"
	},
	{
		.test     = "00:00:60 20051212 UTC", /* leap second */
		.expected = "Mon, 12 Dec 2005 00:01:00 GMT"
	},
	{
		.test     = "Thu, 11 Aug 2016 08:47:30 GMT",
		.expected = "Thu, 11 Aug 2016 08:47:30 GMT"
	},
	{
		.test     = "Thu, 11 Aug 2016 08:47:30 GMT garbage",
		.expected = "Thu, 11 Aug 2016 08:47:30 GMT"
	},
	{
		.test     = "Thu, 11 Aug 2016 08:47:30 UTC",
		.expected = "Thu, 11 Aug 2016 08:47:30 GMT"
	},
	{
		.test     = "Thu, 11 Aug 2016 08:47:30 +0000",
		.expected = "Thu, 11 Aug 2016 08:47:30 GMT"
	},
	{
		.test     = "Thu, 11 Aug 2016 08:47:30 -0000",
		.expected = "Thu, 11 Aug 2016 08:47:30 GMT"
	},
	{
		.test     = "Thu, 11 Aug 2016 08:47:30 +0001",
		.expected = "Thu, 11 Aug 2016 08:46:30 GMT"
	},
	{
		.test     = "Thu, 11 Aug 2016 08:47:30 -0001",
		.expected = "Thu, 11 Aug 2016 08:48:30 GMT"
	},
	{
		.test     = "Thu, 11 Aug 2016 08:47:30 +0030",
		.expected = "Thu, 11 Aug 2016 08:17:30 GMT"
	},
	{
		.test     = "Thu, 11 Aug 2016 08:47:30 -0030",
		.expected = "Thu, 11 Aug 2016 09:17:30 GMT"
	},
	{
		.test     = "Thu, 11 Aug 2016 08:47:30 +0059",
		.expected = "Thu, 11 Aug 2016 07:48:30 GMT"
	},
	{
		.test     = "Thu, 11 Aug 2016 08:47:30 -0059",
		.expected = "Thu, 11 Aug 2016 09:46:30 GMT"
	},
	{
		.test     = "Thu, 11 Aug 2016 08:47:30 +0100",
		.expected = "Thu, 11 Aug 2016 07:47:30 GMT"
	},
	{
		.test     = "Thu, 11 Aug 2016 08:47:30 -0100",
		.expected = "Thu, 11 Aug 2016 09:47:30 GMT"
	},
	{
		.test     = "Thu, 11 Aug 2016 08:47:30 +1200",
		.expected = "Wed, 10 Aug 2016 20:47:30 GMT"
	},
	{
		.test     = "Thu, 11 Aug 2016 08:47:30 -1200",
		.expected = "Thu, 11 Aug 2016 20:47:30 GMT"
	},
	{
		.test     = "Thu, 11 Aug 2016 08:47:30 +0060",
		.expected = "Thu, 11 Aug 2016 07:47:30 GMT"
	},
	{
		.test     = "Thu, 11 Aug 2016 08:47:30 -0060",
		.expected = "Thu, 11 Aug 2016 09:47:30 GMT"
	},
	{
		.test     = "Thu, 11 Aug 2016 08:47:30 +0070",
		.expected = "Thu, 11 Aug 2016 07:37:30 GMT"
	},
	{
		.test     = "Thu, 11 Aug 2016 08:47:30 -0070",
		.expected = "Thu, 11 Aug 2016 09:57:30 GMT"
	},
	{
		.test     = "Thu, 11 Aug 2016 08:47:30 BST",
		.expected = "Thu, 11 Aug 2016 07:47:30 GMT"
	},
	{
		.test     = "14-Aug-2015 11:58:16 GMT",
		.expected = "Fri, 14 Aug 2015 11:58:16 GMT"
	},
};


static const struct test_bad_string date_bad_string_tests[] = {
	{
		.test = NULL,
		.res  = NSERROR_BAD_PARAMETER
	},
	{
		.test = "",
		.res  = NSERROR_INVALID
	},
	{
		.test = "Th",
		.res  = NSERROR_INVALID
	},
	{
		.test = "5",
		.res  = NSERROR_INVALID
	},
	{
		.test = "5",
		.res  = NSERROR_INVALID
	},
	{
		.test = "dsflihs9l84toswuhfsif74f",
		.res  = NSERROR_INVALID
	},
	{
		.test = "Foosday, 16 Dec 1977 23:45:12 GMT",
		.res  = NSERROR_INVALID
	},
	{
		.test = "20051212 garbage",
		.res  = NSERROR_INVALID
	},
};

/**
 * Date string comparason test
 */
START_TEST(date_string_compare)
{
	nserror res;
	time_t time_out;
	const struct test_string_pair *t = &date_string_tests[_i];

	res = nsc_strntimet(t->test, strlen(t->test), &time_out);
	ck_assert(res == NSERROR_OK);
	ck_assert_str_eq(rfc1123_date(time_out), t->expected);
}
END_TEST

/**
 * Date string conversion bad data test
 */
START_TEST(date_bad_string)
{
	nserror res;
	time_t time_out;
	const struct test_bad_string *t = &date_bad_string_tests[_i];

	res = nsc_strntimet(t->test,
			t->test != NULL ? strlen(t->test) : 0,
			&time_out);
	ck_assert(res != NSERROR_OK);
	ck_assert(res == t->res);
}
END_TEST


/* suite generation */
static Suite *time_suite(void)
{
	Suite *s;
	TCase *tc_date_string_compare;
	TCase *tc_date_bad_string;

	s = suite_create("time");

	/* date parsing: string comparason */
	tc_date_string_compare = tcase_create(
			"date string to time_t");

	/* date parsing: bad string handling */
	tc_date_bad_string = tcase_create(
			"date string to time_t (bad input)");

	tcase_add_loop_test(tc_date_string_compare,
			    date_string_compare,
			    0, NELEMS(date_string_tests));
	suite_add_tcase(s, tc_date_string_compare);

	tcase_add_loop_test(tc_date_bad_string,
			    date_bad_string,
			    0, NELEMS(date_bad_string_tests));
	suite_add_tcase(s, tc_date_bad_string);

	return s;
}

int main(int argc, char **argv)
{
	int number_failed;
	Suite *s;
	SRunner *sr;

	s = time_suite();

	sr = srunner_create(s);
	srunner_run_all(sr, CK_ENV);

	number_failed = srunner_ntests_failed(sr);
	srunner_free(sr);

	return (number_failed == 0) ? EXIT_SUCCESS : EXIT_FAILURE;
}
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/*
 * Copyright 2015 Vincent Sanders <vince@netsurf-browser.org>
 * Copyright 2011 John Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Test nsurl operations.
 */

#include <assert.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <unistd.h>
#include <check.h>

#include <libwapcaplet/libwapcaplet.h>

#include "utils/corestrings.h"
#include "utils/log.h"
#include "utils/corestrings.h"
#include "utils/nsurl.h"
#include "utils/nsoption.h"
#include "netsurf/url_db.h"
#include "netsurf/cookie_db.h"
#include "netsurf/bitmap.h"
#include "content/urldb.h"
#include "desktop/gui_internal.h"
#include "desktop/cookie_manager.h"

/**
 * url database used as input to test sets
 */
const char *test_urldb_path = "test/data/urldb";
/**
 * url database used as output reference
 */
const char *test_urldb_out_path = "test/data/urldb-out";

/**
 * cookie database used as input
 */
const char *test_cookies_path = "test/data/cookies";
/**
 * cookie database used as output reference
 */
const char *test_cookies_out_path = "test/data/cookies-out";

const char *wikipedia_url = "http://www.wikipedia.org/";

struct netsurf_table *guit = NULL;


struct test_urls {
	const char* url;
	const char* title;
	const content_type type;
	const bool persistent;
};


#define NELEMS(x)  (sizeof(x) / sizeof((x)[0]))


/* Stubs */
nserror nslog_set_filter_by_options() { return NSERROR_OK; }

/**
 * generate test output filenames
 */
static char *testnam(char *out)
{
	static int count = 0;
	static char name[64];
	snprintf(name, 64, "/tmp/urldbtest%d-%d", getpid(), count);
	count++;
	return name;
}

/**
 * compare two files contents
 */
static int cmp(const char *f1, const char *f2)
{
	int res = 0;
	FILE *fp1;
	FILE *fp2;
	int ch1;
	int ch2;

	fp1 = fopen(f1, "r");
	if (fp1 == NULL) {
		return -1;
	}
	fp2 = fopen(f2, "r");
	if (fp2 == NULL) {
		fclose(fp1);
		return -1;
	}

	while (res == 0) {
		ch1 = fgetc(fp1);
		ch2 = fgetc(fp2);

		if (ch1 != ch2) {
			res = 1;
		}

		if (ch1 == EOF) {
			break;
		}
	}

	fclose(fp1);
	fclose(fp2);
	return res;
}

/*************** original test helpers ************/

bool cookie_manager_add(const struct cookie_data *data)
{
	return true;
}

void cookie_manager_remove(const struct cookie_data *data)
{
}

static nsurl *make_url(const char *url)
{
	nsurl *nsurl;
	if (nsurl_create(url, &nsurl) != NSERROR_OK) {
		NSLOG(netsurf, INFO, "failed creating nsurl");
		exit(1);
	}
	return nsurl;
}


static bool test_urldb_set_cookie(const char *header, const char *url,
		const char *referer)
{
	nsurl *r = NULL;
	nsurl *nsurl = make_url(url);
	bool ret;

	if (referer != NULL)
		r = make_url(referer);

	ret = urldb_set_cookie(header, nsurl, r);

	if (referer != NULL)
		nsurl_unref(r);
	nsurl_unref(nsurl);

	return ret;
}

static char *test_urldb_get_cookie(const char *url)
{
	nsurl *nsurl = make_url(url);
	char *ret;

	ret = urldb_get_cookie(nsurl, true);
	nsurl_unref(nsurl);

	return ret;
}


/*************************************************/

/* mock table callbacks */
static void destroy_bitmap(void *b)
{
}

struct gui_bitmap_table tst_bitmap_table = {
	.destroy = destroy_bitmap,
};

struct netsurf_table tst_table = {
	.bitmap = &tst_bitmap_table,
};

/** urldb create fixture */
static void urldb_create(void)
{
	nserror res;

	/* mock bitmap interface */
	guit = &tst_table;

	res = corestrings_init();
	ck_assert_int_eq(res, NSERROR_OK);
}

/** urldb create pre-loaded db fixture */
static void urldb_create_loaded(void)
{
	nserror res;

	/* mock bitmap interface */
	guit = &tst_table;

	res = corestrings_init();
	ck_assert_int_eq(res, NSERROR_OK);

	res = urldb_load(test_urldb_path);
	ck_assert_int_eq(res, NSERROR_OK);

	urldb_load_cookies(test_cookies_path);
}

static void urldb_lwc_iterator(lwc_string *str, void *pw)
{
	int *scount = pw;

	NSLOG(netsurf, INFO, "[%3u] %.*s", str->refcnt,
	      (int)lwc_string_length(str), lwc_string_data(str));
	(*scount)++;
}


/** urldb teardown fixture with destroy */
static void urldb_teardown(void)
{
	int scount = 0;

	urldb_destroy();

	corestrings_fini();

	NSLOG(netsurf, INFO, "Remaining lwc strings:");
	lwc_iterate_strings(urldb_lwc_iterator, &scount);
	ck_assert_int_eq(scount, 0);
}





START_TEST(urldb_original_test)
{
	nsurl *url;
	nsurl *urlr;

	/* fragments */
	url = make_url("http://netsurf.strcprstskrzkrk.co.uk/path/to/resource.htm?a=b");
	ck_assert(urldb_add_url(url) == true);
	nsurl_unref(url);

	url = make_url("http://netsurf.strcprstskrzkrk.co.uk/path/to/resource.htm#zz?a=b");
	ck_assert(urldb_add_url(url) == true);
	nsurl_unref(url);

	url = make_url("http://netsurf.strcprstskrzkrk.co.uk/path/to/resource.htm#aa?a=b");
	ck_assert(urldb_add_url(url) == true);
	nsurl_unref(url);

	url = make_url("http://netsurf.strcprstskrzkrk.co.uk/path/to/resource.htm#yy?a=b");
	ck_assert(urldb_add_url(url) == true);
	nsurl_unref(url);


	/* set cookies on urls */
	url = make_url("http://www.minimarcos.org.uk/cgi-bin/forum/Blah.pl?,v=login,p=2");
	urldb_set_cookie("mmblah=foo; path=/; expires=Thur, 31-Dec-2099 00:00:00 GMT\r\n", url, NULL);
	nsurl_unref(url);

	url = make_url("http://www.minimarcos.org.uk/cgi-bin/forum/Blah.pl?,v=login,p=2");
	urldb_set_cookie("BlahPW=bar; path=/; expires=Thur, 31-Dec-2099 00:00:00 GMT\r\n", url, NULL);
	nsurl_unref(url);

	url = make_url("http://ccdb.cropcircleresearch.com/");
	urldb_set_cookie("details=foo|bar|Sun, 03-Jun-2007;expires=Mon, 24-Jul-2006 09:53:45 GMT\r\n", url, NULL);
	nsurl_unref(url);

	url = make_url("http://www.google.com/");
	urldb_set_cookie("PREF=ID=a:TM=b:LM=c:S=d; path=/; domain=.google.com\r\n", url, NULL);
	nsurl_unref(url);

	url = make_url("http://www.bbc.co.uk/");
	urldb_set_cookie("test=foo, bar, baz; path=/, quux=blah; path=/", url, NULL);
	nsurl_unref(url);

//	urldb_set_cookie("a=b; path=/; domain=.a.com", "http://a.com/", NULL);

	url = make_url("https://www.foo.com/blah/moose");
	urlr = make_url("https://www.foo.com/blah/moose");
	urldb_set_cookie("foo=bar;Path=/blah;Secure\r\n", url, urlr);
	nsurl_unref(url);
	nsurl_unref(urlr);

	url = make_url("https://www.foo.com/blah/wxyzabc");
	urldb_get_cookie(url, true);
	nsurl_unref(url);


	/* Valid path */
	ck_assert(test_urldb_set_cookie("name=value;Path=/\r\n", "http://www.google.com/", NULL));

	/* Valid path (non-root directory) */
	ck_assert(test_urldb_set_cookie("name=value;Path=/foo/bar/\r\n", "http://www.example.org/foo/bar/", NULL));

	/* Defaulted path */
	ck_assert(test_urldb_set_cookie("name=value\r\n", "http://www.example.org/foo/bar/baz/bat.html", NULL));
	ck_assert(test_urldb_get_cookie("http://www.example.org/foo/bar/baz/quux.htm") != NULL);

	/* Defaulted path with no non-leaf path segments */
	ck_assert(test_urldb_set_cookie("name=value\r\n", "http://no-non-leaf.example.org/index.html", NULL));
	ck_assert(test_urldb_get_cookie("http://no-non-leaf.example.org/page2.html") != NULL);
	ck_assert(test_urldb_get_cookie("http://no-non-leaf.example.org/") != NULL);

	/* Valid path (includes leafname) */
	ck_assert(test_urldb_set_cookie("name=value;Version=1;Path=/index.cgi\r\n", "http://example.org/index.cgi", NULL));
	ck_assert(test_urldb_get_cookie("http://example.org/index.cgi") != NULL);

	/* Valid path (includes leafname in non-root directory) */
	ck_assert(test_urldb_set_cookie("name=value;Path=/foo/index.html\r\n", "http://www.example.org/foo/index.html", NULL));
	/* Should _not_ match the above, as the leafnames differ */
	ck_assert(test_urldb_get_cookie("http://www.example.org/foo/bar.html") == NULL);

	/* Invalid path (contains different leafname) */
	ck_assert(test_urldb_set_cookie("name=value;Path=/index.html\r\n", "http://example.org/index.htm", NULL) == false);

	/* Invalid path (contains leafname in different directory) */
	ck_assert(test_urldb_set_cookie("name=value;Path=/foo/index.html\r\n", "http://www.example.org/bar/index.html", NULL) == false);

	/* Test partial domain match with IP address failing */
	ck_assert(test_urldb_set_cookie("name=value;Domain=.foo.org\r\n", "http://192.168.0.1/", NULL) == false);

	/* Test handling of non-domain cookie sent by server (domain part should
	 * be ignored) */
	ck_assert(test_urldb_set_cookie("foo=value;Domain=blah.com\r\n", "http://www.example.com/", NULL));
	ck_assert(strcmp(test_urldb_get_cookie("http://www.example.com/"), "foo=value") == 0);

	/* Test handling of domain cookie from wrong host (strictly invalid but
	 * required to support the real world) */
	ck_assert(test_urldb_set_cookie("name=value;Domain=.example.com\r\n", "http://foo.bar.example.com/", NULL));
	ck_assert(strcmp(test_urldb_get_cookie("http://www.example.com/"), "foo=value; name=value") == 0);

	/* Test presence of separators in cookie value */
	ck_assert(test_urldb_set_cookie("name=\"value=foo\\\\bar\\\\\\\";\\\\baz=quux\";Version=1\r\n", "http://www.example.org/", NULL));
	ck_assert(strcmp(test_urldb_get_cookie("http://www.example.org/"), "$Version=1; name=\"value=foo\\\\bar\\\\\\\";\\\\baz=quux\"") == 0);

	/* Test cookie with blank value */
	ck_assert(test_urldb_set_cookie("a=\r\n", "http://www.example.net/", NULL));
	ck_assert(strcmp(test_urldb_get_cookie("http://www.example.net/"), "a=") == 0);

	/* Test specification of multiple cookies in one header */
	ck_assert(test_urldb_set_cookie("a=b, foo=bar; Path=/\r\n", "http://www.example.net/", NULL));
	ck_assert(strcmp(test_urldb_get_cookie("http://www.example.net/"), "a=b; foo=bar") == 0);

	/* Test use of separators in unquoted cookie value */
	ck_assert(test_urldb_set_cookie("foo=moo@foo:blah?moar\\ text\r\n", "http://example.com/", NULL));
	ck_assert(strcmp(test_urldb_get_cookie("http://example.com/"), "foo=moo@foo:blah?moar\\ text; name=value") == 0);

	/* Test use of unnecessary quotes */
	ck_assert(test_urldb_set_cookie("foo=\"hello\";Version=1,bar=bat\r\n", "http://example.com/", NULL));
	ck_assert(strcmp(test_urldb_get_cookie("http://example.com/"), "foo=\"hello\"; bar=bat; name=value") == 0);

	/* Test domain matching in unverifiable transactions */
	ck_assert(test_urldb_set_cookie("foo=bar; domain=.example.tld\r\n", "http://www.foo.example.tld/", "http://bar.example.tld/"));
	ck_assert(strcmp(test_urldb_get_cookie("http://www.foo.example.tld/"), "foo=bar") == 0);

	/* Test expiry */
	ck_assert(test_urldb_set_cookie("foo=bar", "http://expires.com/", NULL));
	ck_assert(strcmp(test_urldb_get_cookie("http://expires.com/"), "foo=bar") == 0);
	ck_assert(test_urldb_set_cookie("foo=bar; expires=Thu, 01-Jan-1970 00:00:01 GMT\r\n", "http://expires.com/", NULL));
	ck_assert(test_urldb_get_cookie("http://expires.com/") == NULL);

	urldb_dump();
}
END_TEST

/**
 * test case comprised of tests historicaly found in netsurf
 *
 * These tests are carried forward from original open coded tests
 * found in the url database code.
 */
static TCase *urldb_original_case_create(void)
{
	TCase *tc;
	tc = tcase_create("Original_tests");

	/* ensure corestrings are initialised and finalised for every test */
	tcase_add_checked_fixture(tc,
				  urldb_create,
				  urldb_teardown);

	tcase_add_test(tc, urldb_original_test);

	return tc;
}


/**
 * add set and get tests
 */
static const struct test_urls add_set_get_tests[] = {
	{
		"http://intranet/",
		"foo",
		CONTENT_HTML,
		false
	}, /* from legacy tests */
	{
		"http:moodle.org",
		"buggy",
		CONTENT_HTML,
		false
	}, /* Mantis bug #993 */
	{
		"http://a_a/",
		"buggsy",
		CONTENT_HTML,
		false
	}, /* Mantis bug #993 */
	{
		"http://www2.2checkout.com/",
		"foobar",
		CONTENT_HTML,
		false
	}, /* Mantis bug #913 */
	{
		"http://2.bp.blogspot.com/_448y6kVhntg/TSekubcLJ7I/AAAAAAAAHJE/yZTsV5xT5t4/s1600/covers.jpg",
		"a more complex title",
		CONTENT_IMAGE,
		true
	}, /* Numeric subdomains */
	{
		"http://tree.example.com/this_url_has_a_ridiculously_long_path/made_up_from_a_number_of_inoranately_long_elments_some_of_well_over_forty/characters_in_length/the_whole_path_comes_out_well_in_excess_of_two_hundred_characters_in_length/this_is_intended_to_try_and_drive/the_serialisation_code_mad/foo.png",
		NULL,
		CONTENT_IMAGE,
		false
	},
	{
		"https://tree.example.com:8080/example.png",
		"fishy port       ",
		CONTENT_HTML,
		false
	},
	{
		"http://tree.example.com/bar.png",
		"\t     ",
		CONTENT_IMAGE,
		false
	}, /* silly title */
	{
		"http://[2001:db8:1f70::999:de8:7648:6e8]:100/",
		"ipv6 with port",
		CONTENT_TEXTPLAIN,
		false
	},
	{
		"file:///home/",
		NULL,
		CONTENT_HTML,
		false
	}, /* no title */
	{
		"http://foo@moose.com/",
		NULL,
		CONTENT_HTML,
		false
	}, /* Mantis bug #996 */
	{
		"http://a.xn--11b4c3d/a",
		"a title",
		CONTENT_HTML,
		false
	},
	{
		"https://smog.大众汽车/test",
		"unicode title 大众汽车",
		CONTENT_HTML,
		false
	},
};


/**
 * add set and get test
 */
START_TEST(urldb_add_set_get_test)
{
	nserror err;
	nsurl *url;
	nsurl *res_url;
	const struct url_data *data;
	const struct test_urls *tst = &add_set_get_tests[_i];

	/* not testing create, this should always succeed */
	err = nsurl_create(tst->url, &url);
	ck_assert(err == NSERROR_OK);

	/* add the url to the database */
	ck_assert(urldb_add_url(url) == true);

	/* set title */
	err = urldb_set_url_title(url, tst->title);
	ck_assert(err == NSERROR_OK);

	err = urldb_set_url_content_type(url, tst->type);
	ck_assert(err == NSERROR_OK);

	/* retrieve the url from the database and check it matches */
	res_url = urldb_get_url(url);
	ck_assert(res_url != NULL);
	ck_assert(nsurl_compare(url, res_url, NSURL_COMPLETE) == true);

	/* retrieve url data and check title matches */
	data = urldb_get_url_data(url);
	ck_assert(data != NULL);

	/* ensure title matches */
	if (tst->title != NULL) {
		ck_assert_str_eq(data->title, tst->title);
	} else {
		ck_assert(data->title == NULL);
	}

	/* ensure type matches */
	ck_assert(data->type == tst->type);

	/* release test url */
	nsurl_unref(url);
}
END_TEST

/**
 * test cases that simply add and then get a url
 *
 * these tests exercise the adding and retrival of urls verifying the
 * data added.
 */
static TCase *urldb_add_get_case_create(void)
{
	TCase *tc;
	tc = tcase_create("Add Get tests");

	/* ensure corestrings are initialised and finalised for every test */
	tcase_add_checked_fixture(tc,
				  urldb_create,
				  urldb_teardown);

	tcase_add_loop_test(tc,
			    urldb_add_set_get_test,
			    0, NELEMS(add_set_get_tests));

	return tc;
}

/**
 * Session basic test case
 *
 * The databases are loaded and saved with no manipulation
 *
 * \warning This test will fail when 32bit time_t wraps in 2038 as the
 *           cookie database expiry field is limited to that size.
 */
START_TEST(urldb_session_test)
{
	nserror res;
	char *outnam;

	/* writing output requires options initialising */
	res = nsoption_init(NULL, NULL, NULL);
	ck_assert_int_eq(res, NSERROR_OK);

	res = urldb_load(test_urldb_path);
	ck_assert_int_eq(res, NSERROR_OK);

	urldb_load_cookies(test_cookies_path);

	/* write database out */
	outnam = testnam(NULL);
	res = urldb_save(outnam);
	ck_assert_int_eq(res, NSERROR_OK);

	/* check the url database file written and the test file match */
	ck_assert_int_eq(cmp(outnam, test_urldb_out_path), 0);

	/* remove test output */
	unlink(outnam);

	/* write cookies out */
	outnam = testnam(NULL);
	urldb_save_cookies(outnam);

	/* check the cookies file written and the test file match */
	ck_assert_int_eq(cmp(outnam, test_cookies_out_path), 0);

	/* remove test output */
	unlink(outnam);

	/* finalise options */
	res = nsoption_finalise(NULL, NULL);
	ck_assert_int_eq(res, NSERROR_OK);

}
END_TEST

/**
 * Session more extensive test case
 *
 * The databases are loaded and saved with a host and paths added
 */
START_TEST(urldb_session_add_test)
{
	nserror res;
	char *outnam;
	nsurl *url;
	unsigned int t;

	/* writing output requires options initialising */
	res = nsoption_init(NULL, NULL, NULL);
	ck_assert_int_eq(res, NSERROR_OK);

	res = urldb_load(test_urldb_path);
	ck_assert_int_eq(res, NSERROR_OK);

	urldb_load_cookies(test_cookies_path);

	/* add to db */
	for (t = 0; t < NELEMS(add_set_get_tests); t++) {
		const struct test_urls *tst = &add_set_get_tests[t];

		/* not testing url creation, this should always succeed */
		res = nsurl_create(tst->url, &url);
		ck_assert_int_eq(res, NSERROR_OK);

		/* add the url to the database */
		ck_assert(urldb_add_url(url) == true);

		/* set title */
		res = urldb_set_url_title(url, tst->title);
		ck_assert(res == NSERROR_OK);

		/* update the visit time so it gets serialised */
		if (tst->persistent) {
			res = urldb_set_url_persistence(url, true);
		} else {
			res = urldb_update_url_visit_data(url);
		}
		ck_assert_int_eq(res, NSERROR_OK);

		nsurl_unref(url);
	}

	/* write database out */
	outnam = testnam(NULL);
	res = urldb_save(outnam);
	ck_assert_int_eq(res, NSERROR_OK);

	/* remove urldb test output */
	unlink(outnam);

	/* write cookies out */
	outnam = testnam(NULL);
	urldb_save_cookies(outnam);

	/* remove cookies test output */
	unlink(outnam);

	/* finalise options */
	res = nsoption_finalise(NULL, NULL);
	ck_assert_int_eq(res, NSERROR_OK);

}
END_TEST

/**
 * Test case to check entire session
 *
 * These tests define a session as loading a url database and cookie
 * database and then saving them back to disc.
 */
static TCase *urldb_session_case_create(void)
{
	TCase *tc;
	tc = tcase_create("Full_session");

	/* ensure corestrings are initialised and finalised for every test */
	tcase_add_checked_fixture(tc,
				  urldb_create,
				  urldb_teardown);

	tcase_add_test(tc, urldb_session_test);
	tcase_add_test(tc, urldb_session_add_test);

	return tc;
}

static int cb_count;

static bool urldb_iterate_entries_cb(nsurl *url, const struct url_data *data)
{
	NSLOG(netsurf, INFO, "url: %s", nsurl_access(url));
	/* fprintf(stderr, "url:%s\ntitle:%s\n\n",nsurl_access(url), data->title); */
	cb_count++;
	return true;
}

START_TEST(urldb_iterate_entries_test)
{
	urldb_iterate_entries(urldb_iterate_entries_cb);
}
END_TEST

/**
 * iterate through partial matches
 */
START_TEST(urldb_iterate_partial_www_test)
{
	cb_count = 0;
	urldb_iterate_partial("www", urldb_iterate_entries_cb);
	ck_assert_int_eq(cb_count, 7);

}
END_TEST

/**
 * iterate through partial matches
 */
START_TEST(urldb_iterate_partial_nomatch_test)
{
	cb_count = 0;
	urldb_iterate_partial("/", urldb_iterate_entries_cb);
	ck_assert_int_eq(cb_count, 0);

}
END_TEST

/**
 * iterate through partial matches
 */
START_TEST(urldb_iterate_partial_add_test)
{
	nsurl *url;

	cb_count = 0;
	urldb_iterate_partial("wikipedia", urldb_iterate_entries_cb);
	ck_assert_int_eq(cb_count, 0);

	url = make_url(wikipedia_url);
	urldb_add_url(url);
	nsurl_unref(url);

	cb_count = 0;
	urldb_iterate_partial("wikipedia", urldb_iterate_entries_cb);
	ck_assert_int_eq(cb_count, 1);
}
END_TEST

/**
 * iterate through partial matches
 */
START_TEST(urldb_iterate_partial_path_test)
{

	cb_count = 0;
	urldb_iterate_partial("en.wikipedia.org/wiki", urldb_iterate_entries_cb);
	ck_assert_int_eq(cb_count, 2);
}
END_TEST

/**
 * iterate through partial matches of numeric v4 address
 */
START_TEST(urldb_iterate_partial_numeric_v4_test)
{
	nsurl *url;

	cb_count = 0;
	urldb_iterate_partial("192.168.7.1/", urldb_iterate_entries_cb);
	ck_assert_int_eq(cb_count, 0);

	url = make_url("http://192.168.7.1/index.html");
	urldb_add_url(url);
	nsurl_unref(url);

	cb_count = 0;
	urldb_iterate_partial("192.168.7.1/", urldb_iterate_entries_cb);
	ck_assert_int_eq(cb_count, 1);
}
END_TEST


/**
 * iterate through partial matches of numeric v6 address
 */
START_TEST(urldb_iterate_partial_numeric_v6_test)
{
	nsurl *url;

	cb_count = 0;
	urldb_iterate_partial("[2001:db8:1f70::999:de8:7648:6e8]",
			      urldb_iterate_entries_cb);
	ck_assert_int_eq(cb_count, 0);

	url = make_url("http://[2001:db8:1f70::999:de8:7648:6e8]/index.html");
	urldb_add_url(url);
	nsurl_unref(url);

	cb_count = 0;
	urldb_iterate_partial("[2001:db8:1f70::999:de8:7648:6e8]/index.wrong",
			      urldb_iterate_entries_cb);
	ck_assert_int_eq(cb_count, 0);

	cb_count = 0;
	urldb_iterate_partial("[2001:db8:1f70::999:de8:7648:6e8]",
			      urldb_iterate_entries_cb);
	ck_assert_int_eq(cb_count, 1);

	cb_count = 0;
	urldb_iterate_partial("[2001:db8:1f70::999:de8:7648:6e8]/in",
			      urldb_iterate_entries_cb);
	ck_assert_int_eq(cb_count, 1);

	/* double path separators are ignored */
	cb_count = 0;
	urldb_iterate_partial("[2001:db8:1f70::999:de8:7648:6e8]//index.html",
			      urldb_iterate_entries_cb);
	ck_assert_int_eq(cb_count, 1);

	/* bad ipv6 address inet_pton should fail with this */
	cb_count = 0;
	urldb_iterate_partial("[2001::1f70::999::7648:8]",
			      urldb_iterate_entries_cb);
	ck_assert_int_eq(cb_count, 0);

}
END_TEST


START_TEST(urldb_auth_details_test)
{
	nsurl *url;
	const char *res;
	const char *auth = "mooooo";

	url = make_url(wikipedia_url);
	urldb_set_auth_details(url, "tree", auth);

	res = urldb_get_auth_details(url, "tree");
	ck_assert_str_eq(res, auth);

	nsurl_unref(url);
}
END_TEST


START_TEST(urldb_cert_permissions_test)
{
	nsurl *url;
	bool permit;

	url = make_url(wikipedia_url);

	urldb_set_cert_permissions(url, true); /* permit invalid certs for url */

	permit = urldb_get_cert_permissions(url);

	ck_assert(permit == true);

	urldb_set_cert_permissions(url, false); /* do not permit invalid certs for url */

	permit = urldb_get_cert_permissions(url);

	ck_assert(permit == false);

	nsurl_unref(url);
}
END_TEST

START_TEST(urldb_update_visit_test)
{
	nsurl *url;

	url = make_url(wikipedia_url);

	urldb_update_url_visit_data(url);

	urldb_add_url(url);

	urldb_update_url_visit_data(url);
	/** \todo test needs to check results */

	nsurl_unref(url);
}
END_TEST

START_TEST(urldb_reset_visit_test)
{
	nsurl *url;

	url = make_url(wikipedia_url);

	urldb_reset_url_visit_data(url);

	urldb_add_url(url);

	urldb_reset_url_visit_data(url);
	/** \todo test needs to check results */

	nsurl_unref(url);
}
END_TEST

START_TEST(urldb_persistence_test)
{
	nsurl *url;

	url = make_url(wikipedia_url);

	urldb_set_url_persistence(url, true);

	urldb_add_url(url);

	urldb_set_url_persistence(url, true);

	urldb_set_url_persistence(url, false);
	/** \todo test needs to check results */

	nsurl_unref(url);
}
END_TEST


static TCase *urldb_case_create(void)
{
	TCase *tc;
	tc = tcase_create("General");

	/* ensure corestrings are initialised and finalised for every test */
	tcase_add_checked_fixture(tc,
				  urldb_create_loaded,
				  urldb_teardown);

	tcase_add_test(tc, urldb_iterate_entries_test);
	tcase_add_test(tc, urldb_iterate_partial_www_test);
	tcase_add_test(tc, urldb_iterate_partial_nomatch_test);
	tcase_add_test(tc, urldb_iterate_partial_add_test);
	tcase_add_test(tc, urldb_iterate_partial_path_test);
	tcase_add_test(tc, urldb_iterate_partial_numeric_v4_test);
	tcase_add_test(tc, urldb_iterate_partial_numeric_v6_test);
	tcase_add_test(tc, urldb_auth_details_test);
	tcase_add_test(tc, urldb_cert_permissions_test);
	tcase_add_test(tc, urldb_update_visit_test);
	tcase_add_test(tc, urldb_reset_visit_test);
	tcase_add_test(tc, urldb_persistence_test);

	return tc;
}


static bool urldb_iterate_cookies_cb(const struct cookie_data *data)
{
	NSLOG(netsurf, INFO, "%p", data);
	/* fprintf(stderr, "domain:%s\npath:%s\nname:%s\n\n",data->domain, data->path, data->name);*/
	return true;
}

START_TEST(urldb_iterate_cookies_test)
{
	urldb_iterate_cookies(urldb_iterate_cookies_cb);
}
END_TEST

START_TEST(urldb_cookie_create_test)
{
	/* Valid path (includes leafname) */
	const char *cookie_hdr = "name=value;Version=1;Path=/index.cgi\r\n";
	const char *cookie = "$Version=1; name=value; $Path=\"/index.cgi\"";
	char *cdata; /* cookie data */

	ck_assert(test_urldb_set_cookie(cookie_hdr, "http://example.org/index.cgi", NULL));
	cdata = test_urldb_get_cookie("http://example.org/index.cgi");
	ck_assert_str_eq(cdata, cookie);

}
END_TEST

START_TEST(urldb_cookie_delete_test)
{
	/* Valid path (includes leafname) */
	const char *cookie_hdr = "name=value;Version=1;Path=/index.cgi\r\n";
	const char *cookie = "$Version=1; name=value; $Path=\"/index.cgi\"";
	char *cdata; /* cookie data */

	ck_assert(test_urldb_set_cookie(cookie_hdr, "http://example.org/index.cgi", NULL));
	cdata = test_urldb_get_cookie("http://example.org/index.cgi");
	ck_assert_str_eq(cdata, cookie);

	urldb_delete_cookie("example.org", "/index.cgi", "name");

	cdata = test_urldb_get_cookie("http://example.org/index.cgi");
	ck_assert(cdata == NULL);

}
END_TEST

/**
 * Test case for urldb cookie management
 */
static TCase *urldb_cookie_case_create(void)
{
	TCase *tc;
	tc = tcase_create("Cookies");

	/* ensure corestrings are initialised and finalised for every test */
	tcase_add_checked_fixture(tc,
				  urldb_create_loaded,
				  urldb_teardown);

	tcase_add_test(tc, urldb_cookie_create_test);
	tcase_add_test(tc, urldb_iterate_cookies_test);
	tcase_add_test(tc, urldb_cookie_delete_test);

	return tc;
}


/**
 * Test urldb_add_url asserting on NULL.
 */
START_TEST(urldb_api_add_url_assert_test)
{
	bool res;
	res = urldb_add_url(NULL);
	ck_assert(res == true);
}
END_TEST


/**
 * Test urldb find failing for differing bad url.
 */
START_TEST(urldb_api_url_find_test)
{
	nsurl *url;
	nserror res;

	urldb_create();

	/* search for a url with mailto scheme */
	res = nsurl_create("mailto:", &url);
	ck_assert_int_eq(res, NSERROR_OK);

	res = urldb_set_url_persistence(url, true);
	ck_assert_int_eq(res, NSERROR_NOT_FOUND);

	nsurl_unref(url);

	/* search for a url with odd scheme and no host */
	res = nsurl_create("fish:///", &url);
	ck_assert_int_eq(res, NSERROR_OK);
	ck_assert(nsurl_has_component(url, NSURL_HOST) == false);

	res = urldb_set_url_title(url, NULL);
	ck_assert_int_eq(res, NSERROR_NOT_FOUND);

	nsurl_unref(url);

	/* search for a url with not found url  */
	res = nsurl_create("http://no.example.com/", &url);
	ck_assert_int_eq(res, NSERROR_OK);
	ck_assert(nsurl_has_component(url, NSURL_HOST) == true);

	res = urldb_set_url_persistence(url, true);
	ck_assert_int_eq(res, NSERROR_NOT_FOUND);

	nsurl_unref(url);
}
END_TEST

/**
 * test url database finalisation without initialisation.
 */
START_TEST(urldb_api_destroy_no_init_test)
{
	urldb_destroy();
}
END_TEST


/**
 * test case for urldb API including error returns and asserts
 */
static TCase *urldb_api_case_create(void)
{
	TCase *tc;
	tc = tcase_create("API_checks");

	tcase_add_test_raise_signal(tc,
				    urldb_api_add_url_assert_test,
				    6);

	tcase_add_test(tc, urldb_api_url_find_test);

	tcase_add_test(tc, urldb_api_destroy_no_init_test);


	return tc;
}

/**
 * Test suite for url database
 */
static Suite *urldb_suite_create(void)
{
	Suite *s;
	s = suite_create("URLDB");

	suite_add_tcase(s, urldb_api_case_create());
	suite_add_tcase(s, urldb_add_get_case_create());
	suite_add_tcase(s, urldb_session_case_create());
	suite_add_tcase(s, urldb_case_create());
	suite_add_tcase(s, urldb_cookie_case_create());
	suite_add_tcase(s, urldb_original_case_create());

	return s;
}

int main(int argc, char **argv)
{
	int number_failed;
	SRunner *sr;

	sr = srunner_create(urldb_suite_create());

	srunner_run_all(sr, CK_ENV);

	number_failed = srunner_ntests_failed(sr);
	srunner_free(sr);

	return (number_failed == 0) ? EXIT_SUCCESS : EXIT_FAILURE;
}







netsurf-vince/pdf/test/urlescape.c

/*
 * Copyright 2016 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Test url percent encoding operations.
 *
 * Percent encoding of URI is subject to RFC3986 however this is not
 * testing URI behaviour purely the percent encoding so only the
 * unreserved set is not encoded.
 *
 * \note Earlier RFC (2396, 1738 and 1630) list the tilde ~ character
 * as reserved so its handling is ambiguious
 *
 * \todo The url_escape should be tested for application/x-www-form-urlencoded
 *       type operation
 */

#include <assert.h>
#include <stdbool.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <check.h>

#include "utils/url.h"

#define NELEMS(x)  (sizeof(x) / sizeof((x)[0]))
#define SLEN(x) (sizeof((x)) - 1)

struct test_pairs {
	const char* test;
	const size_t test_len;
	const char* res;
	const size_t res_len;
};

const char all_chars[] =
	    "\x01\x02\x03\x04\x05\x06\x07\x08\x09\x0a\x0b\x0c\x0d\x0e\x0f"
	"\x10\x11\x12\x13\x14\x15\x16\x17\x18\x19\x1a\x1b\x1c\x1d\x1e\x1f"
	"\x20\x21\x22\x23\x24\x25\x26\x27\x28\x29\x2a\x2b\x2c\x2d\x2e\x2f"
	"\x30\x31\x32\x33\x34\x35\x36\x37\x38\x39\x3a\x3b\x3c\x3d\x3e\x3f"
	"\x40\x41\x42\x43\x44\x45\x46\x47\x48\x49\x4a\x4b\x4c\x4d\x4e\x4f"
	"\x50\x51\x52\x53\x54\x55\x56\x57\x58\x59\x5a\x5b\x5c\x5d\x5e\x5f"
	"\x60\x61\x62\x63\x64\x65\x66\x67\x68\x69\x6a\x6b\x6c\x6d\x6e\x6f"
	"\x70\x71\x72\x73\x74\x75\x76\x77\x78\x79\x7a\x7b\x7c\x7d\x7e\x7f"
	"\x80\x81\x82\x83\x84\x85\x86\x87\x88\x89\x8a\x8b\x8c\x8d\x8e\x8f"
	"\x90\x91\x92\x93\x94\x95\x96\x97\x98\x99\x9a\x9b\x9c\x9d\x9e\x9f"
	"\xa0\xa1\xa2\xa3\xa4\xa5\xa6\xa7\xa8\xa9\xaa\xab\xac\xad\xae\xaf"
	"\xb0\xb1\xb2\xb3\xb4\xb5\xb6\xb7\xb8\xb9\xba\xbb\xbc\xbd\xbe\xbf"
	"\xc0\xc1\xc2\xc3\xc4\xc5\xc6\xc7\xc8\xc9\xca\xcb\xcc\xcd\xce\xcf"
	"\xd0\xd1\xd2\xd3\xd4\xd5\xd6\xd7\xd8\xd9\xda\xdb\xdc\xdd\xde\xdf"
	"\xe0\xe1\xe2\xe3\xe4\xe5\xe6\xe7\xe8\xe9\xea\xeb\xec\xed\xee\xef"
	"\xf0\xf1\xf2\xf3\xf4\xf5\xf6\xf7\xf8\xf9\xfa\xfb\xfc\xfd\xfe\xff";

const char most_escaped_upper[] =
	   "%01%02%03%04%05%06%07%08%09%0A%0B%0C%0D%0E%0F"
	"%10%11%12%13%14%15%16%17%18%19%1A%1B%1C%1D%1E%1F"
	"%20%21%22%23%24%25%26%27%28%29%2A%2B%2C-.%2F"
	"0123456789%3A%3B%3C%3D%3E%3F"
	"%40ABCDEFGHIJKLMNO"
	"PQRSTUVWXYZ%5B%5C%5D%5E_"
	"%60abcdefghijklmno"
	"pqrstuvwxyz%7B%7C%7D%7E%7F"
	"%80%81%82%83%84%85%86%87%88%89%8A%8B%8C%8D%8E%8F"
	"%90%91%92%93%94%95%96%97%98%99%9A%9B%9C%9D%9E%9F"
	"%A0%A1%A2%A3%A4%A5%A6%A7%A8%A9%AA%AB%AC%AD%AE%AF"
	"%B0%B1%B2%B3%B4%B5%B6%B7%B8%B9%BA%BB%BC%BD%BE%BF"
	"%C0%C1%C2%C3%C4%C5%C6%C7%C8%C9%CA%CB%CC%CD%CE%CF"
	"%D0%D1%D2%D3%D4%D5%D6%D7%D8%D9%DA%DB%DC%DD%DE%DF"
	"%E0%E1%E2%E3%E4%E5%E6%E7%E8%E9%EA%EB%EC%ED%EE%EF"
	"%F0%F1%F2%F3%F4%F5%F6%F7%F8%F9%FA%FB%FC%FD%FE%FF";

const char all_escaped_lower[] =
	   "%01%02%03%04%05%06%07%08%09%0A%0B%0C%0D%0E%0F"
	"%10%11%12%13%14%15%16%17%18%19%1a%1b%1c%1d%1e%1f"
	"%20%21%22%23%24%25%26%27%28%29%2a%2b%2c%2d%2e%2f"
	"%30%31%32%33%34%35%36%37%38%39%3a%3b%3c%3d%3e%3f"
	"%40%41%42%43%44%45%46%47%48%49%4a%4b%4c%4d%4e%4f"
	"%50%51%52%53%54%55%56%57%58%59%5a%5b%5c%5d%5e%5f"
	"%60%61%62%63%64%65%66%67%68%69%6a%6b%6c%6d%6e%6f"
	"%70%71%72%73%74%75%76%77%78%79%7a%7b%7c%7d%7e%7f"
	"%80%81%82%83%84%85%86%87%88%89%8a%8b%8c%8d%8e%8f"
	"%90%91%92%93%94%95%96%97%98%99%9a%9b%9c%9d%9e%9f"
	"%a0%a1%a2%a3%a4%a5%a6%a7%a8%a9%aa%ab%ac%ad%ae%af"
	"%b0%b1%b2%b3%b4%b5%b6%b7%b8%b9%ba%bb%bc%bd%be%bf"
	"%c0%c1%c2%c3%c4%c5%c6%c7%c8%c9%ca%cb%cc%cd%ce%cf"
	"%d0%d1%d2%d3%d4%d5%d6%d7%d8%d9%da%db%dc%dd%de%df"
	"%e0%e1%e2%e3%e4%e5%e6%e7%e8%e9%ea%eb%ec%ed%ee%ef"
	"%f0%f1%f2%f3%f4%f5%f6%f7%f8%f9%fa%fb%fc%fd%fe%ff";

/** simple string that needs no escaping nor has escape in it */
const char simple_string[] = "A.string.that.does.not.need.escaping";

static const struct test_pairs url_escape_test_vec[] = {
	{ "", 0, "" , 0 },
	{ &simple_string[0], SLEN(simple_string), &simple_string[0], 0 },
	{ " ", 1, "%20" , 0 },
	{ &all_chars[0], SLEN(all_chars), &most_escaped_upper[0], 0 },
};


START_TEST(url_escape_test)
{
	nserror err;
	char *esc_str;
	const struct test_pairs *tst = &url_escape_test_vec[_i];

	err = url_escape(tst->test, false, "", &esc_str);
	ck_assert(err == NSERROR_OK);

	/* ensure result data is correct */
	ck_assert_str_eq(esc_str, tst->res);

	free(esc_str);
}
END_TEST

START_TEST(url_escape_api_nullparam_test)
{
	nserror err;
	char *esc_str;

	err = url_escape(NULL, false, NULL, &esc_str);
	ck_assert(err == NSERROR_BAD_PARAMETER);

	err = url_escape(&simple_string[0], false, NULL, NULL);
	ck_assert(err == NSERROR_BAD_PARAMETER);

	err = url_escape(&simple_string[0], false, NULL, &esc_str);
	ck_assert(err == NSERROR_OK);

	free(esc_str);
}
END_TEST

static TCase *url_escape_case_create(void)
{
	TCase *tc;
	tc = tcase_create("Escape");

	tcase_add_test(tc, url_escape_api_nullparam_test);

	tcase_add_loop_test(tc, url_escape_test,
			    0, NELEMS(url_escape_test_vec));

	return tc;
}

static const struct test_pairs url_unescape_test_vec[] = {
	{ "", 0, "" , 0 }, /* empty string */
	{ "%20", 3, " ", 1 }, /* single character properly escaped */
	{ "%0G", 3, "%0G", 3 }, /* single character with bad hex value */
	{ "%20%0G%20", 9, " %0G ", 5 }, /* three src chars with bad hex value */
	{ "%20%00%20", 9, " ", 3 }, /* three src chars with null hex value */
	{ "%@@%[[%__%||%//%::", 18, "%@@%[[%__%||%//%::", 18 }, /* four garbage encoded chars */
	{ &simple_string[0], SLEN(simple_string),
	  &simple_string[0], SLEN(simple_string) }, /* normal string with no percent encoded characters */
	{ &most_escaped_upper[0], SLEN(most_escaped_upper),
	  &all_chars[0], SLEN(all_chars) }, /* all characters that must be percent encoded */
	{ &all_escaped_lower[0], SLEN(all_escaped_lower),
	  &all_chars[0], SLEN(all_chars) }, /* all characters percent encoded */
};

/**
 * test that unescapes a test vector of strings and checks the result
 *
 * The source data length is not given. The result must be the correct
 * length and match the expected output.
 */
START_TEST(url_unescape_simple_test)
{
	nserror err;
	char *unesc_str;
	size_t unesc_length;

	const struct test_pairs *tst = &url_unescape_test_vec[_i];

	err = url_unescape(tst->test, 0 , &unesc_length, &unesc_str);
	ck_assert(err == NSERROR_OK);

	/* ensure length */
	ck_assert_uint_eq(unesc_length, tst->res_len);

	/* ensure contents */
	ck_assert_str_eq(unesc_str, tst->res);
}
END_TEST


/**
 * test that unescapes a test vector of strings and checks the result
 *
 * The source data length is specified. The result must be the correct
 * length and match the expected output.
 */
START_TEST(url_unescape_length_test)
{
	nserror err;
	char *unesc_str;
	size_t unesc_length;

	const struct test_pairs *tst = &url_unescape_test_vec[_i];

	err = url_unescape(tst->test, tst->test_len , &unesc_length, &unesc_str);

	ck_assert(err == NSERROR_OK);

	/* ensure length */
	ck_assert_uint_eq(unesc_length, tst->res_len);

	/* ensure contents */
	ck_assert_str_eq(unesc_str, tst->res);

	free(unesc_str);
}
END_TEST


/**
 * Test to ensure unescape works as expected when no returned length
 * is provided.
 */
START_TEST(url_unescape_api_retlen_test)
{
	nserror err;
	char *unesc_str;

	err = url_unescape(&most_escaped_upper[0], 0, NULL, &unesc_str);

	ck_assert(err == NSERROR_OK);

	/* ensure length */
	ck_assert_uint_eq(strlen(unesc_str), SLEN(all_chars));

	/* ensure contents */
	ck_assert_str_eq(unesc_str, &all_chars[0]);

	free(unesc_str);
}
END_TEST

START_TEST(url_unescape_api_nullparam_test)
{
	nserror err;
	char *unesc_str;

	err = url_unescape(NULL, 0, NULL, &unesc_str);
	ck_assert(err == NSERROR_BAD_PARAMETER);

	err = url_unescape(&simple_string[0], 0, NULL, NULL);
	ck_assert(err == NSERROR_BAD_PARAMETER);
}
END_TEST


static TCase *url_unescape_case_create(void)
{
	TCase *tc;
	tc = tcase_create("Unescape");

	tcase_add_test(tc, url_unescape_api_nullparam_test);

	tcase_add_test(tc, url_unescape_api_retlen_test);

	tcase_add_loop_test(tc, url_unescape_simple_test,
			    0, NELEMS(url_unescape_test_vec));

	tcase_add_loop_test(tc, url_unescape_length_test,
			    0, NELEMS(url_unescape_test_vec));

	return tc;
}


static Suite *urlescape_suite_create(void)
{
	Suite *s;
	s = suite_create("Percent escaping");

	suite_add_tcase(s, url_escape_case_create());
	suite_add_tcase(s, url_unescape_case_create());

	return s;
}



int main(int argc, char **argv)
{
	int number_failed;
	SRunner *sr;

	sr = srunner_create(urlescape_suite_create());
	//srunner_add_suite(sr, bar_suite_create());

	srunner_run_all(sr, CK_ENV);

	number_failed = srunner_ntests_failed(sr);
	srunner_free(sr);

	return (number_failed == 0) ? EXIT_SUCCESS : EXIT_FAILURE;
}







netsurf-vince/pdf/test/utils.c

/*
 * Copyright 2016 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Tests for utility functions.
 */

#include "utils/config.h"

#include <assert.h>
#include <stdbool.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <check.h>

#include "utils/string.h"
#include "utils/corestrings.h"

#define NELEMS(x)  (sizeof(x) / sizeof((x)[0]))
#define SLEN(x) (sizeof((x)) - 1)

struct test_pairs {
	const unsigned long long int test;
	const char* res;
};

static const struct test_pairs human_friendly_bytesize_test_vec[] = {
	{                  0ULL,         "0Bytes" },
	{               0x2AULL,        "42Bytes" },
	{              0x400ULL,      "1024Bytes" },
	{              0x401ULL,    "1.00KiBytes" },
	{             0xA9AEULL,   "42.42KiBytes" },
	{           0x100000ULL, "1024.00KiBytes" },
	{           0x100001ULL,    "1.00MiBytes" },
	{          0x2A6B852ULL,   "42.42MiBytes" },
	{         0x40000000ULL, "1024.00MiBytes" },
	{         0x40000001ULL,    "1.00GiBytes" },
	{         0x80000000ULL,    "2.00GiBytes" },
	{         0xC0000000ULL,    "3.00GiBytes" },
	{        0x100000000ULL,    "4.00GiBytes" },
	{      0x10000000000ULL, "1024.00GiBytes" },
	{      0x10000000001ULL,    "1.00TiBytes" },
	{    0x4000000000000ULL, "1024.00TiBytes" },
	{    0x4000000000001ULL,    "1.00PiBytes" },
	{ 0x1000000000000000ULL, "1024.00PiBytes" },
	{ 0x1000000000000100ULL,    "1.00EiBytes" }, /* precision loss */
	{ 0xFFFFFFFFFFFFFFFFULL,   "16.00EiBytes" },
};

/**
 * check each response one at a time
 */
START_TEST(human_friendly_bytesize_test)
{
	char *res_str;
	const struct test_pairs *tst = &human_friendly_bytesize_test_vec[_i];

	res_str = human_friendly_bytesize(tst->test);

	/* ensure result data is correct */
	ck_assert_str_eq(res_str, tst->res);
}
END_TEST

/**
 * check each response one after another
 */
START_TEST(human_friendly_bytesize_all_test)
{
	char *res_str;
	const struct test_pairs *tst;
	unsigned int idx;

	for (idx = 0; idx < NELEMS(human_friendly_bytesize_test_vec); idx++) {
		tst = &human_friendly_bytesize_test_vec[idx];

		res_str = human_friendly_bytesize(tst->test);

		/* ensure result data is correct */
		ck_assert_str_eq(res_str, tst->res);
	}
}
END_TEST

static TCase *human_friendly_bytesize_case_create(void)
{
	TCase *tc;
	tc = tcase_create("Human friendly bytesize");

	tcase_add_loop_test(tc, human_friendly_bytesize_test,
			    0, NELEMS(human_friendly_bytesize_test_vec));

	tcase_add_test(tc, human_friendly_bytesize_all_test);

	return tc;
}

struct test_strings {
	const char* test;
	const char* res;
};

static const struct test_strings squash_whitespace_test_vec[] = {
	{ "", "" },
	{ " ", " " },
	{ "    ", " " },
	{ " \n\r\t   ", " " },
	{ " a ", " a " },
	{ " a   b ", " a b " },
	{
		"   A string  with \t  \r \n  \t   lots\tof\nwhitespace\r    ",
		" A string with lots of whitespace "
	},
};

START_TEST(squash_whitespace_test)
{
	char *res_str;
	const struct test_strings *tst = &squash_whitespace_test_vec[_i];

	res_str = squash_whitespace(tst->test);
	ck_assert(res_str != NULL);

	/* ensure result data is correct */
	ck_assert_str_eq(res_str, tst->res);

	free(res_str);
}
END_TEST

START_TEST(squash_whitespace_api_test)
{
	char *res_str;

	res_str = squash_whitespace(NULL);
	ck_assert(res_str != NULL);

	free(res_str);
}
END_TEST

static TCase *squash_whitespace_case_create(void)
{
	TCase *tc;
	tc = tcase_create("Squash whitespace");

	tcase_add_test_raise_signal(tc, squash_whitespace_api_test, 6);

	tcase_add_loop_test(tc, squash_whitespace_test,
			    0, NELEMS(squash_whitespace_test_vec));

	return tc;
}


START_TEST(corestrings_init_fini_test)
{
	nserror res;

	res = corestrings_init();
	ck_assert_int_eq(res, NSERROR_OK);

	corestrings_fini();
}
END_TEST

START_TEST(corestrings_double_init_test)
{
	nserror res;

	res = corestrings_init();
	ck_assert_int_eq(res, NSERROR_OK);

	res = corestrings_init();
	ck_assert_int_eq(res, NSERROR_OK);

	corestrings_fini();
}
END_TEST

START_TEST(corestrings_double_fini_test)
{
	nserror res;

	res = corestrings_init();
	ck_assert_int_eq(res, NSERROR_OK);

	corestrings_fini();

	corestrings_fini();
}
END_TEST


static TCase *corestrings_case_create(void)
{
	TCase *tc;
	tc = tcase_create("Corestrings");

	tcase_add_test(tc, corestrings_init_fini_test);
	tcase_add_test(tc, corestrings_double_init_test);
	tcase_add_test(tc, corestrings_double_fini_test);

	return tc;
}



START_TEST(string_utils_cnv_space2nbsp_test)
{
	char *res;
	char comparison[64];

	snprintf(comparison, 64,
		 "%c%cA%c%cstring%c%c%c%cwith%c%c%c%c%c%cwhitespace%c%c",
		 0xC2, 0xA0, 0xC2, 0xA0, 0xC2, 0xA0, 0xC2, 0xA0,
		 0xC2, 0xA0, 0xC2, 0xA0, 0xC2, 0xA0, 0xC2, 0xA0);

	res = cnv_space2nbsp(" A string  with \t whitespace ");
	ck_assert(res != NULL);
	ck_assert_str_eq(res, comparison);

	free(res);
}
END_TEST

START_TEST(string_utils_strcasestr_test)
{

	char *res;
	const char *haystack = "A big old long haystack string that has a small Needle in the middle of it with a different case";

	res = strcasestr(haystack, "notfound");
	ck_assert(res == NULL);

	res = strcasestr(haystack, "needle");
	ck_assert(res != NULL);

	ck_assert_str_eq(res, haystack + 48);

}
END_TEST

START_TEST(string_utils_strchrnul_test)
{

	char *res;
	const char *haystack = "A big old long haystack string that has a small Needle in the middle of it with a different case";

	res = strchrnul(haystack, 'Z');
	ck_assert(res != NULL);
	ck_assert(*res == 0);

	res = strchrnul(haystack, 'N');
	ck_assert(res != NULL);

	ck_assert_str_eq(res, haystack + 48);

}
END_TEST


static TCase *string_utils_case_create(void)
{
	TCase *tc;
	tc = tcase_create("String utilities");

	tcase_add_test(tc, string_utils_cnv_space2nbsp_test);
	tcase_add_test(tc, string_utils_strcasestr_test);
	tcase_add_test(tc, string_utils_strchrnul_test);

	return tc;
}


/**
 * api tests
 */
START_TEST(string_utils_snstrjoin_api_test)
{
	nserror res;
	char outstr[32];
	char *resstr = &outstr[0];
	size_t resstrlen = 32;

	/* bad count parameters */
	res = snstrjoin(&resstr, &resstrlen, ',', 0, "1");
	ck_assert_int_eq(res, NSERROR_BAD_PARAMETER);

	res = snstrjoin(&resstr, &resstrlen, ',', 17, "1");
	ck_assert_int_eq(res, NSERROR_BAD_PARAMETER);

	/* if there is a buffer must set length */
	res = snstrjoin(&resstr, NULL, ',', 4, "1", "2", "3", "4");
	ck_assert_int_eq(res, NSERROR_BAD_PARAMETER);

	/* null argument value is bad parameter */
	res = snstrjoin(&resstr, &resstrlen, ',', 4, "1", NULL, "3", "4");
	ck_assert_int_eq(res, NSERROR_BAD_PARAMETER);

	/* attempt to use an undersize buffer */
	resstrlen = 1;
	res = snstrjoin(&resstr, &resstrlen, ',', 4, "1", "2", "3", "4");
	ck_assert_int_eq(res, NSERROR_NOSPACE);

}
END_TEST


/**
 * good four parameter join
 */
START_TEST(string_utils_snstrjoin_four_test)
{
	nserror res;
	char *resstr = NULL;
	size_t resstrlen;

	res = snstrjoin(&resstr, &resstrlen, ',', 4, "1", "2", "3", "4");
	ck_assert_int_eq(res, NSERROR_OK);
	ck_assert(resstr != NULL);
	ck_assert_int_eq(resstrlen, 8);
	ck_assert_str_eq(resstr, "1,2,3,4");
	free(resstr);
}
END_TEST


/**
 * good three parameter join with no length
 */
START_TEST(string_utils_snstrjoin_three_test)
{
	nserror res;
	char *resstr = NULL;

	res = snstrjoin(&resstr, NULL, ',', 3, "1", "2,", "3");
	ck_assert_int_eq(res, NSERROR_OK);
	ck_assert(resstr != NULL);
	ck_assert_str_eq(resstr, "1,2,3");
	free(resstr);
}
END_TEST

/**
 * good two parameter join into pre allocated buffer
 */
START_TEST(string_utils_snstrjoin_two_test)
{
	nserror res;
	char outstr[32];
	char *resstr = &outstr[0];
	size_t resstrlen = 32;

	res = snstrjoin(&resstr, &resstrlen, ',', 2, "1", "2");
	ck_assert_int_eq(res, NSERROR_OK);
	ck_assert(resstr != NULL);
	ck_assert_int_eq(resstrlen, 4);
	ck_assert_str_eq(resstr, "1,2");
}
END_TEST


static TCase *snstrjoin_case_create(void)
{
	TCase *tc;
	tc = tcase_create("snstrjoin utilities");

	tcase_add_test(tc, string_utils_snstrjoin_api_test);
	tcase_add_test(tc, string_utils_snstrjoin_four_test);
	tcase_add_test(tc, string_utils_snstrjoin_three_test);
	tcase_add_test(tc, string_utils_snstrjoin_three_test);
	tcase_add_test(tc, string_utils_snstrjoin_two_test);

	return tc;
}


/*
 * Utility test suite creation
 */
static Suite *utils_suite_create(void)
{
	Suite *s;
	s = suite_create("Utility API");

	suite_add_tcase(s, human_friendly_bytesize_case_create());
	suite_add_tcase(s, squash_whitespace_case_create());
	suite_add_tcase(s, corestrings_case_create());
	suite_add_tcase(s, snstrjoin_case_create());
	suite_add_tcase(s, string_utils_case_create());

	return s;
}

int main(int argc, char **argv)
{
	int number_failed;
	SRunner *sr;

	sr = srunner_create(utils_suite_create());

	srunner_run_all(sr, CK_ENV);

	number_failed = srunner_ntests_failed(sr);
	srunner_free(sr);

	return (number_failed == 0) ? EXIT_SUCCESS : EXIT_FAILURE;
}
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#	Type T is derived, as described in ArabicShaping.txt

#  All code points not explicitly listed for Joining_Type
#  have the value Non_Joining (U).

# @missing: 0000..10FFFF; Non_Joining

# ================================================

# Joining_Type=Join_Causing

0640          ; C # Lm       ARABIC TATWEEL
07FA          ; C # Lm       NKO LAJANYALAN
180A          ; C # Po       MONGOLIAN NIRUGU
200D          ; C # Cf       ZERO WIDTH JOINER

# Total code points: 4

# ================================================

# Joining_Type=Dual_Joining

0620          ; D # Lo       ARABIC LETTER KASHMIRI YEH
0626          ; D # Lo       ARABIC LETTER YEH WITH HAMZA ABOVE
0628          ; D # Lo       ARABIC LETTER BEH
062A..062E    ; D # Lo   [5] ARABIC LETTER TEH..ARABIC LETTER KHAH
0633..063F    ; D # Lo  [13] ARABIC LETTER SEEN..ARABIC LETTER FARSI YEH WITH THREE DOTS ABOVE
0641..0647    ; D # Lo   [7] ARABIC LETTER FEH..ARABIC LETTER HEH
0649..064A    ; D # Lo   [2] ARABIC LETTER ALEF MAKSURA..ARABIC LETTER YEH
066E..066F    ; D # Lo   [2] ARABIC LETTER DOTLESS BEH..ARABIC LETTER DOTLESS QAF
0678..0687    ; D # Lo  [16] ARABIC LETTER HIGH HAMZA YEH..ARABIC LETTER TCHEHEH
069A..06BF    ; D # Lo  [38] ARABIC LETTER SEEN WITH DOT BELOW AND DOT ABOVE..ARABIC LETTER TCHEH WITH DOT ABOVE
06C1..06C2    ; D # Lo   [2] ARABIC LETTER HEH GOAL..ARABIC LETTER HEH GOAL WITH HAMZA ABOVE
06CC          ; D # Lo       ARABIC LETTER FARSI YEH
06CE          ; D # Lo       ARABIC LETTER YEH WITH SMALL V
06D0..06D1    ; D # Lo   [2] ARABIC LETTER E..ARABIC LETTER YEH WITH THREE DOTS BELOW
06FA..06FC    ; D # Lo   [3] ARABIC LETTER SHEEN WITH DOT BELOW..ARABIC LETTER GHAIN WITH DOT BELOW
06FF          ; D # Lo       ARABIC LETTER HEH WITH INVERTED V
0712..0714    ; D # Lo   [3] SYRIAC LETTER BETH..SYRIAC LETTER GAMAL GARSHUNI
071A..071D    ; D # Lo   [4] SYRIAC LETTER HETH..SYRIAC LETTER YUDH
071F..0727    ; D # Lo   [9] SYRIAC LETTER KAPH..SYRIAC LETTER REVERSED PE
0729          ; D # Lo       SYRIAC LETTER QAPH
072B          ; D # Lo       SYRIAC LETTER SHIN
072D..072E    ; D # Lo   [2] SYRIAC LETTER PERSIAN BHETH..SYRIAC LETTER PERSIAN GHAMAL
074E..0758    ; D # Lo  [11] SYRIAC LETTER SOGDIAN KHAPH..ARABIC LETTER HAH WITH THREE DOTS POINTING UPWARDS BELOW
075C..076A    ; D # Lo  [15] ARABIC LETTER SEEN WITH FOUR DOTS ABOVE..ARABIC LETTER LAM WITH BAR
076D..0770    ; D # Lo   [4] ARABIC LETTER SEEN WITH TWO DOTS VERTICALLY ABOVE..ARABIC LETTER SEEN WITH SMALL ARABIC LETTER TAH AND TWO DOTS
0772          ; D # Lo       ARABIC LETTER HAH WITH SMALL ARABIC LETTER TAH ABOVE
0775..0777    ; D # Lo   [3] ARABIC LETTER FARSI YEH WITH EXTENDED ARABIC-INDIC DIGIT TWO ABOVE..ARABIC LETTER FARSI YEH WITH EXTENDED ARABIC-INDIC DIGIT FOUR BELOW
077A..077F    ; D # Lo   [6] ARABIC LETTER YEH BARREE WITH EXTENDED ARABIC-INDIC DIGIT TWO ABOVE..ARABIC LETTER KAF WITH TWO DOTS ABOVE
07CA..07EA    ; D # Lo  [33] NKO LETTER A..NKO LETTER JONA RA
0841..0845    ; D # Lo   [5] MANDAIC LETTER AB..MANDAIC LETTER USHENNA
0848          ; D # Lo       MANDAIC LETTER ATT
084A..0853    ; D # Lo  [10] MANDAIC LETTER AK..MANDAIC LETTER AR
0855          ; D # Lo       MANDAIC LETTER AT
0860          ; D # Lo       SYRIAC LETTER MALAYALAM NGA
0862..0865    ; D # Lo   [4] SYRIAC LETTER MALAYALAM NYA..SYRIAC LETTER MALAYALAM NNNA
0868          ; D # Lo       SYRIAC LETTER MALAYALAM LLA
08A0..08A9    ; D # Lo  [10] ARABIC LETTER BEH WITH SMALL V BELOW..ARABIC LETTER YEH WITH TWO DOTS BELOW AND DOT ABOVE
08AF..08B0    ; D # Lo   [2] ARABIC LETTER SAD WITH THREE DOTS BELOW..ARABIC LETTER GAF WITH INVERTED STROKE
08B3..08B4    ; D # Lo   [2] ARABIC LETTER AIN WITH THREE DOTS BELOW..ARABIC LETTER KAF WITH DOT BELOW
08B6..08B8    ; D # Lo   [3] ARABIC LETTER BEH WITH SMALL MEEM ABOVE..ARABIC LETTER TEH WITH SMALL TEH ABOVE
08BA..08BD    ; D # Lo   [4] ARABIC LETTER YEH WITH TWO DOTS BELOW AND SMALL NOON ABOVE..ARABIC LETTER AFRICAN NOON
1807          ; D # Po       MONGOLIAN SIBE SYLLABLE BOUNDARY MARKER
1820..1842    ; D # Lo  [35] MONGOLIAN LETTER A..MONGOLIAN LETTER CHI
1843          ; D # Lm       MONGOLIAN LETTER TODO LONG VOWEL SIGN
1844..1878    ; D # Lo  [53] MONGOLIAN LETTER TODO E..MONGOLIAN LETTER CHA WITH TWO DOTS
1887..18A8    ; D # Lo  [34] MONGOLIAN LETTER ALI GALI A..MONGOLIAN LETTER MANCHU ALI GALI BHA
18AA          ; D # Lo       MONGOLIAN LETTER MANCHU ALI GALI LHA
A840..A871    ; D # Lo  [50] PHAGS-PA LETTER KA..PHAGS-PA SUBJOINED LETTER RA
10AC0..10AC4  ; D # Lo   [5] MANICHAEAN LETTER ALEPH..MANICHAEAN LETTER GHIMEL
10AD3..10AD6  ; D # Lo   [4] MANICHAEAN LETTER LAMEDH..MANICHAEAN LETTER MEM
10AD8..10ADC  ; D # Lo   [5] MANICHAEAN LETTER SAMEKH..MANICHAEAN LETTER FE
10ADE..10AE0  ; D # Lo   [3] MANICHAEAN LETTER QOPH..MANICHAEAN LETTER QHOPH
10AEB..10AEE  ; D # No   [4] MANICHAEAN NUMBER ONE..MANICHAEAN NUMBER TWENTY
10B80         ; D # Lo       PSALTER PAHLAVI LETTER ALEPH
10B82         ; D # Lo       PSALTER PAHLAVI LETTER GIMEL
10B86..10B88  ; D # Lo   [3] PSALTER PAHLAVI LETTER ZAYIN..PSALTER PAHLAVI LETTER YODH
10B8A..10B8B  ; D # Lo   [2] PSALTER PAHLAVI LETTER LAMEDH..PSALTER PAHLAVI LETTER MEM-QOPH
10B8D         ; D # Lo       PSALTER PAHLAVI LETTER SAMEKH
10B90         ; D # Lo       PSALTER PAHLAVI LETTER SHIN
10BAD..10BAE  ; D # No   [2] PSALTER PAHLAVI NUMBER TEN..PSALTER PAHLAVI NUMBER TWENTY
10D01..10D21  ; D # Lo  [33] HANIFI ROHINGYA LETTER BA..HANIFI ROHINGYA VOWEL O
10D23         ; D # Lo       HANIFI ROHINGYA MARK NA KHONNA
10F30..10F32  ; D # Lo   [3] SOGDIAN LETTER ALEPH..SOGDIAN LETTER GIMEL
10F34..10F44  ; D # Lo  [17] SOGDIAN LETTER WAW..SOGDIAN LETTER LESH
10F51..10F53  ; D # No   [3] SOGDIAN NUMBER ONE..SOGDIAN NUMBER TWENTY
1E900..1E943  ; D # L&  [68] ADLAM CAPITAL LETTER ALIF..ADLAM SMALL LETTER SHA

# Total code points: 565

# ================================================

# Joining_Type=Right_Joining

0622..0625    ; R # Lo   [4] ARABIC LETTER ALEF WITH MADDA ABOVE..ARABIC LETTER ALEF WITH HAMZA BELOW
0627          ; R # Lo       ARABIC LETTER ALEF
0629          ; R # Lo       ARABIC LETTER TEH MARBUTA
062F..0632    ; R # Lo   [4] ARABIC LETTER DAL..ARABIC LETTER ZAIN
0648          ; R # Lo       ARABIC LETTER WAW
0671..0673    ; R # Lo   [3] ARABIC LETTER ALEF WASLA..ARABIC LETTER ALEF WITH WAVY HAMZA BELOW
0675..0677    ; R # Lo   [3] ARABIC LETTER HIGH HAMZA ALEF..ARABIC LETTER U WITH HAMZA ABOVE
0688..0699    ; R # Lo  [18] ARABIC LETTER DDAL..ARABIC LETTER REH WITH FOUR DOTS ABOVE
06C0          ; R # Lo       ARABIC LETTER HEH WITH YEH ABOVE
06C3..06CB    ; R # Lo   [9] ARABIC LETTER TEH MARBUTA GOAL..ARABIC LETTER VE
06CD          ; R # Lo       ARABIC LETTER YEH WITH TAIL
06CF          ; R # Lo       ARABIC LETTER WAW WITH DOT ABOVE
06D2..06D3    ; R # Lo   [2] ARABIC LETTER YEH BARREE..ARABIC LETTER YEH BARREE WITH HAMZA ABOVE
06D5          ; R # Lo       ARABIC LETTER AE
06EE..06EF    ; R # Lo   [2] ARABIC LETTER DAL WITH INVERTED V..ARABIC LETTER REH WITH INVERTED V
0710          ; R # Lo       SYRIAC LETTER ALAPH
0715..0719    ; R # Lo   [5] SYRIAC LETTER DALATH..SYRIAC LETTER ZAIN
071E          ; R # Lo       SYRIAC LETTER YUDH HE
0728          ; R # Lo       SYRIAC LETTER SADHE
072A          ; R # Lo       SYRIAC LETTER RISH
072C          ; R # Lo       SYRIAC LETTER TAW
072F          ; R # Lo       SYRIAC LETTER PERSIAN DHALATH
074D          ; R # Lo       SYRIAC LETTER SOGDIAN ZHAIN
0759..075B    ; R # Lo   [3] ARABIC LETTER DAL WITH TWO DOTS VERTICALLY BELOW AND SMALL TAH..ARABIC LETTER REH WITH STROKE
076B..076C    ; R # Lo   [2] ARABIC LETTER REH WITH TWO DOTS VERTICALLY ABOVE..ARABIC LETTER REH WITH HAMZA ABOVE
0771          ; R # Lo       ARABIC LETTER REH WITH SMALL ARABIC LETTER TAH AND TWO DOTS
0773..0774    ; R # Lo   [2] ARABIC LETTER ALEF WITH EXTENDED ARABIC-INDIC DIGIT TWO ABOVE..ARABIC LETTER ALEF WITH EXTENDED ARABIC-INDIC DIGIT THREE ABOVE
0778..0779    ; R # Lo   [2] ARABIC LETTER WAW WITH EXTENDED ARABIC-INDIC DIGIT TWO ABOVE..ARABIC LETTER WAW WITH EXTENDED ARABIC-INDIC DIGIT THREE ABOVE
0840          ; R # Lo       MANDAIC LETTER HALQA
0846..0847    ; R # Lo   [2] MANDAIC LETTER AZ..MANDAIC LETTER IT
0849          ; R # Lo       MANDAIC LETTER AKSA
0854          ; R # Lo       MANDAIC LETTER ASH
0867          ; R # Lo       SYRIAC LETTER MALAYALAM RA
0869..086A    ; R # Lo   [2] SYRIAC LETTER MALAYALAM LLLA..SYRIAC LETTER MALAYALAM SSA
08AA..08AC    ; R # Lo   [3] ARABIC LETTER REH WITH LOOP..ARABIC LETTER ROHINGYA YEH
08AE          ; R # Lo       ARABIC LETTER DAL WITH THREE DOTS BELOW
08B1..08B2    ; R # Lo   [2] ARABIC LETTER STRAIGHT WAW..ARABIC LETTER ZAIN WITH INVERTED V ABOVE
08B9          ; R # Lo       ARABIC LETTER REH WITH SMALL NOON ABOVE
10AC5         ; R # Lo       MANICHAEAN LETTER DALETH
10AC7         ; R # Lo       MANICHAEAN LETTER WAW
10AC9..10ACA  ; R # Lo   [2] MANICHAEAN LETTER ZAYIN..MANICHAEAN LETTER ZHAYIN
10ACE..10AD2  ; R # Lo   [5] MANICHAEAN LETTER TETH..MANICHAEAN LETTER KHAPH
10ADD         ; R # Lo       MANICHAEAN LETTER SADHE
10AE1         ; R # Lo       MANICHAEAN LETTER RESH
10AE4         ; R # Lo       MANICHAEAN LETTER TAW
10AEF         ; R # No       MANICHAEAN NUMBER ONE HUNDRED
10B81         ; R # Lo       PSALTER PAHLAVI LETTER BETH
10B83..10B85  ; R # Lo   [3] PSALTER PAHLAVI LETTER DALETH..PSALTER PAHLAVI LETTER WAW-AYIN-RESH
10B89         ; R # Lo       PSALTER PAHLAVI LETTER KAPH
10B8C         ; R # Lo       PSALTER PAHLAVI LETTER NUN
10B8E..10B8F  ; R # Lo   [2] PSALTER PAHLAVI LETTER PE..PSALTER PAHLAVI LETTER SADHE
10B91         ; R # Lo       PSALTER PAHLAVI LETTER TAW
10BA9..10BAC  ; R # No   [4] PSALTER PAHLAVI NUMBER ONE..PSALTER PAHLAVI NUMBER FOUR
10D22         ; R # Lo       HANIFI ROHINGYA MARK SAKIN
10F33         ; R # Lo       SOGDIAN LETTER HE
10F54         ; R # No       SOGDIAN NUMBER ONE HUNDRED

# Total code points: 118

# ================================================

# Joining_Type=Left_Joining

A872          ; L # Lo       PHAGS-PA SUPERFIXED LETTER RA
10ACD         ; L # Lo       MANICHAEAN LETTER HETH
10AD7         ; L # Lo       MANICHAEAN LETTER NUN
10D00         ; L # Lo       HANIFI ROHINGYA LETTER A

# Total code points: 4

# ================================================

# Joining_Type=Transparent

00AD          ; T # Cf       SOFT HYPHEN
0300..036F    ; T # Mn [112] COMBINING GRAVE ACCENT..COMBINING LATIN SMALL LETTER X
0483..0487    ; T # Mn   [5] COMBINING CYRILLIC TITLO..COMBINING CYRILLIC POKRYTIE
0488..0489    ; T # Me   [2] COMBINING CYRILLIC HUNDRED THOUSANDS SIGN..COMBINING CYRILLIC MILLIONS SIGN
0591..05BD    ; T # Mn  [45] HEBREW ACCENT ETNAHTA..HEBREW POINT METEG
05BF          ; T # Mn       HEBREW POINT RAFE
05C1..05C2    ; T # Mn   [2] HEBREW POINT SHIN DOT..HEBREW POINT SIN DOT
05C4..05C5    ; T # Mn   [2] HEBREW MARK UPPER DOT..HEBREW MARK LOWER DOT
05C7          ; T # Mn       HEBREW POINT QAMATS QATAN
0610..061A    ; T # Mn  [11] ARABIC SIGN SALLALLAHOU ALAYHE WASSALLAM..ARABIC SMALL KASRA
061C          ; T # Cf       ARABIC LETTER MARK
064B..065F    ; T # Mn  [21] ARABIC FATHATAN..ARABIC WAVY HAMZA BELOW
0670          ; T # Mn       ARABIC LETTER SUPERSCRIPT ALEF
06D6..06DC    ; T # Mn   [7] ARABIC SMALL HIGH LIGATURE SAD WITH LAM WITH ALEF MAKSURA..ARABIC SMALL HIGH SEEN
06DF..06E4    ; T # Mn   [6] ARABIC SMALL HIGH ROUNDED ZERO..ARABIC SMALL HIGH MADDA
06E7..06E8    ; T # Mn   [2] ARABIC SMALL HIGH YEH..ARABIC SMALL HIGH NOON
06EA..06ED    ; T # Mn   [4] ARABIC EMPTY CENTRE LOW STOP..ARABIC SMALL LOW MEEM
070F          ; T # Cf       SYRIAC ABBREVIATION MARK
0711          ; T # Mn       SYRIAC LETTER SUPERSCRIPT ALAPH
0730..074A    ; T # Mn  [27] SYRIAC PTHAHA ABOVE..SYRIAC BARREKH
07A6..07B0    ; T # Mn  [11] THAANA ABAFILI..THAANA SUKUN
07EB..07F3    ; T # Mn   [9] NKO COMBINING SHORT HIGH TONE..NKO COMBINING DOUBLE DOT ABOVE
07FD          ; T # Mn       NKO DANTAYALAN
0816..0819    ; T # Mn   [4] SAMARITAN MARK IN..SAMARITAN MARK DAGESH
081B..0823    ; T # Mn   [9] SAMARITAN MARK EPENTHETIC YUT..SAMARITAN VOWEL SIGN A
0825..0827    ; T # Mn   [3] SAMARITAN VOWEL SIGN SHORT A..SAMARITAN VOWEL SIGN U
0829..082D    ; T # Mn   [5] SAMARITAN VOWEL SIGN LONG I..SAMARITAN MARK NEQUDAA
0859..085B    ; T # Mn   [3] MANDAIC AFFRICATION MARK..MANDAIC GEMINATION MARK
08D3..08E1    ; T # Mn  [15] ARABIC SMALL LOW WAW..ARABIC SMALL HIGH SIGN SAFHA
08E3..0902    ; T # Mn  [32] ARABIC TURNED DAMMA BELOW..DEVANAGARI SIGN ANUSVARA
093A          ; T # Mn       DEVANAGARI VOWEL SIGN OE
093C          ; T # Mn       DEVANAGARI SIGN NUKTA
0941..0948    ; T # Mn   [8] DEVANAGARI VOWEL SIGN U..DEVANAGARI VOWEL SIGN AI
094D          ; T # Mn       DEVANAGARI SIGN VIRAMA
0951..0957    ; T # Mn   [7] DEVANAGARI STRESS SIGN UDATTA..DEVANAGARI VOWEL SIGN UUE
0962..0963    ; T # Mn   [2] DEVANAGARI VOWEL SIGN VOCALIC L..DEVANAGARI VOWEL SIGN VOCALIC LL
0981          ; T # Mn       BENGALI SIGN CANDRABINDU
09BC          ; T # Mn       BENGALI SIGN NUKTA
09C1..09C4    ; T # Mn   [4] BENGALI VOWEL SIGN U..BENGALI VOWEL SIGN VOCALIC RR
09CD          ; T # Mn       BENGALI SIGN VIRAMA
09E2..09E3    ; T # Mn   [2] BENGALI VOWEL SIGN VOCALIC L..BENGALI VOWEL SIGN VOCALIC LL
09FE          ; T # Mn       BENGALI SANDHI MARK
0A01..0A02    ; T # Mn   [2] GURMUKHI SIGN ADAK BINDI..GURMUKHI SIGN BINDI
0A3C          ; T # Mn       GURMUKHI SIGN NUKTA
0A41..0A42    ; T # Mn   [2] GURMUKHI VOWEL SIGN U..GURMUKHI VOWEL SIGN UU
0A47..0A48    ; T # Mn   [2] GURMUKHI VOWEL SIGN EE..GURMUKHI VOWEL SIGN AI
0A4B..0A4D    ; T # Mn   [3] GURMUKHI VOWEL SIGN OO..GURMUKHI SIGN VIRAMA
0A51          ; T # Mn       GURMUKHI SIGN UDAAT
0A70..0A71    ; T # Mn   [2] GURMUKHI TIPPI..GURMUKHI ADDAK
0A75          ; T # Mn       GURMUKHI SIGN YAKASH
0A81..0A82    ; T # Mn   [2] GUJARATI SIGN CANDRABINDU..GUJARATI SIGN ANUSVARA
0ABC          ; T # Mn       GUJARATI SIGN NUKTA
0AC1..0AC5    ; T # Mn   [5] GUJARATI VOWEL SIGN U..GUJARATI VOWEL SIGN CANDRA E
0AC7..0AC8    ; T # Mn   [2] GUJARATI VOWEL SIGN E..GUJARATI VOWEL SIGN AI
0ACD          ; T # Mn       GUJARATI SIGN VIRAMA
0AE2..0AE3    ; T # Mn   [2] GUJARATI VOWEL SIGN VOCALIC L..GUJARATI VOWEL SIGN VOCALIC LL
0AFA..0AFF    ; T # Mn   [6] GUJARATI SIGN SUKUN..GUJARATI SIGN TWO-CIRCLE NUKTA ABOVE
0B01          ; T # Mn       ORIYA SIGN CANDRABINDU
0B3C          ; T # Mn       ORIYA SIGN NUKTA
0B3F          ; T # Mn       ORIYA VOWEL SIGN I
0B41..0B44    ; T # Mn   [4] ORIYA VOWEL SIGN U..ORIYA VOWEL SIGN VOCALIC RR
0B4D          ; T # Mn       ORIYA SIGN VIRAMA
0B56          ; T # Mn       ORIYA AI LENGTH MARK
0B62..0B63    ; T # Mn   [2] ORIYA VOWEL SIGN VOCALIC L..ORIYA VOWEL SIGN VOCALIC LL
0B82          ; T # Mn       TAMIL SIGN ANUSVARA
0BC0          ; T # Mn       TAMIL VOWEL SIGN II
0BCD          ; T # Mn       TAMIL SIGN VIRAMA
0C00          ; T # Mn       TELUGU SIGN COMBINING CANDRABINDU ABOVE
0C04          ; T # Mn       TELUGU SIGN COMBINING ANUSVARA ABOVE
0C3E..0C40    ; T # Mn   [3] TELUGU VOWEL SIGN AA..TELUGU VOWEL SIGN II
0C46..0C48    ; T # Mn   [3] TELUGU VOWEL SIGN E..TELUGU VOWEL SIGN AI
0C4A..0C4D    ; T # Mn   [4] TELUGU VOWEL SIGN O..TELUGU SIGN VIRAMA
0C55..0C56    ; T # Mn   [2] TELUGU LENGTH MARK..TELUGU AI LENGTH MARK
0C62..0C63    ; T # Mn   [2] TELUGU VOWEL SIGN VOCALIC L..TELUGU VOWEL SIGN VOCALIC LL
0C81          ; T # Mn       KANNADA SIGN CANDRABINDU
0CBC          ; T # Mn       KANNADA SIGN NUKTA
0CBF          ; T # Mn       KANNADA VOWEL SIGN I
0CC6          ; T # Mn       KANNADA VOWEL SIGN E
0CCC..0CCD    ; T # Mn   [2] KANNADA VOWEL SIGN AU..KANNADA SIGN VIRAMA
0CE2..0CE3    ; T # Mn   [2] KANNADA VOWEL SIGN VOCALIC L..KANNADA VOWEL SIGN VOCALIC LL
0D00..0D01    ; T # Mn   [2] MALAYALAM SIGN COMBINING ANUSVARA ABOVE..MALAYALAM SIGN CANDRABINDU
0D3B..0D3C    ; T # Mn   [2] MALAYALAM SIGN VERTICAL BAR VIRAMA..MALAYALAM SIGN CIRCULAR VIRAMA
0D41..0D44    ; T # Mn   [4] MALAYALAM VOWEL SIGN U..MALAYALAM VOWEL SIGN VOCALIC RR
0D4D          ; T # Mn       MALAYALAM SIGN VIRAMA
0D62..0D63    ; T # Mn   [2] MALAYALAM VOWEL SIGN VOCALIC L..MALAYALAM VOWEL SIGN VOCALIC LL
0DCA          ; T # Mn       SINHALA SIGN AL-LAKUNA
0DD2..0DD4    ; T # Mn   [3] SINHALA VOWEL SIGN KETTI IS-PILLA..SINHALA VOWEL SIGN KETTI PAA-PILLA
0DD6          ; T # Mn       SINHALA VOWEL SIGN DIGA PAA-PILLA
0E31          ; T # Mn       THAI CHARACTER MAI HAN-AKAT
0E34..0E3A    ; T # Mn   [7] THAI CHARACTER SARA I..THAI CHARACTER PHINTHU
0E47..0E4E    ; T # Mn   [8] THAI CHARACTER MAITAIKHU..THAI CHARACTER YAMAKKAN
0EB1          ; T # Mn       LAO VOWEL SIGN MAI KAN
0EB4..0EB9    ; T # Mn   [6] LAO VOWEL SIGN I..LAO VOWEL SIGN UU
0EBB..0EBC    ; T # Mn   [2] LAO VOWEL SIGN MAI KON..LAO SEMIVOWEL SIGN LO
0EC8..0ECD    ; T # Mn   [6] LAO TONE MAI EK..LAO NIGGAHITA
0F18..0F19    ; T # Mn   [2] TIBETAN ASTROLOGICAL SIGN -KHYUD PA..TIBETAN ASTROLOGICAL SIGN SDONG TSHUGS
0F35          ; T # Mn       TIBETAN MARK NGAS BZUNG NYI ZLA
0F37          ; T # Mn       TIBETAN MARK NGAS BZUNG SGOR RTAGS
0F39          ; T # Mn       TIBETAN MARK TSA -PHRU
0F71..0F7E    ; T # Mn  [14] TIBETAN VOWEL SIGN AA..TIBETAN SIGN RJES SU NGA RO
0F80..0F84    ; T # Mn   [5] TIBETAN VOWEL SIGN REVERSED I..TIBETAN MARK HALANTA
0F86..0F87    ; T # Mn   [2] TIBETAN SIGN LCI RTAGS..TIBETAN SIGN YANG RTAGS
0F8D..0F97    ; T # Mn  [11] TIBETAN SUBJOINED SIGN LCE TSA CAN..TIBETAN SUBJOINED LETTER JA
0F99..0FBC    ; T # Mn  [36] TIBETAN SUBJOINED LETTER NYA..TIBETAN SUBJOINED LETTER FIXED-FORM RA
0FC6          ; T # Mn       TIBETAN SYMBOL PADMA GDAN
102D..1030    ; T # Mn   [4] MYANMAR VOWEL SIGN I..MYANMAR VOWEL SIGN UU
1032..1037    ; T # Mn   [6] MYANMAR VOWEL SIGN AI..MYANMAR SIGN DOT BELOW
1039..103A    ; T # Mn   [2] MYANMAR SIGN VIRAMA..MYANMAR SIGN ASAT
103D..103E    ; T # Mn   [2] MYANMAR CONSONANT SIGN MEDIAL WA..MYANMAR CONSONANT SIGN MEDIAL HA
1058..1059    ; T # Mn   [2] MYANMAR VOWEL SIGN VOCALIC L..MYANMAR VOWEL SIGN VOCALIC LL
105E..1060    ; T # Mn   [3] MYANMAR CONSONANT SIGN MON MEDIAL NA..MYANMAR CONSONANT SIGN MON MEDIAL LA
1071..1074    ; T # Mn   [4] MYANMAR VOWEL SIGN GEBA KAREN I..MYANMAR VOWEL SIGN KAYAH EE
1082          ; T # Mn       MYANMAR CONSONANT SIGN SHAN MEDIAL WA
1085..1086    ; T # Mn   [2] MYANMAR VOWEL SIGN SHAN E ABOVE..MYANMAR VOWEL SIGN SHAN FINAL Y
108D          ; T # Mn       MYANMAR SIGN SHAN COUNCIL EMPHATIC TONE
109D          ; T # Mn       MYANMAR VOWEL SIGN AITON AI
135D..135F    ; T # Mn   [3] ETHIOPIC COMBINING GEMINATION AND VOWEL LENGTH MARK..ETHIOPIC COMBINING GEMINATION MARK
1712..1714    ; T # Mn   [3] TAGALOG VOWEL SIGN I..TAGALOG SIGN VIRAMA
1732..1734    ; T # Mn   [3] HANUNOO VOWEL SIGN I..HANUNOO SIGN PAMUDPOD
1752..1753    ; T # Mn   [2] BUHID VOWEL SIGN I..BUHID VOWEL SIGN U
1772..1773    ; T # Mn   [2] TAGBANWA VOWEL SIGN I..TAGBANWA VOWEL SIGN U
17B4..17B5    ; T # Mn   [2] KHMER VOWEL INHERENT AQ..KHMER VOWEL INHERENT AA
17B7..17BD    ; T # Mn   [7] KHMER VOWEL SIGN I..KHMER VOWEL SIGN UA
17C6          ; T # Mn       KHMER SIGN NIKAHIT
17C9..17D3    ; T # Mn  [11] KHMER SIGN MUUSIKATOAN..KHMER SIGN BATHAMASAT
17DD          ; T # Mn       KHMER SIGN ATTHACAN
180B..180D    ; T # Mn   [3] MONGOLIAN FREE VARIATION SELECTOR ONE..MONGOLIAN FREE VARIATION SELECTOR THREE
1885..1886    ; T # Mn   [2] MONGOLIAN LETTER ALI GALI BALUDA..MONGOLIAN LETTER ALI GALI THREE BALUDA
18A9          ; T # Mn       MONGOLIAN LETTER ALI GALI DAGALGA
1920..1922    ; T # Mn   [3] LIMBU VOWEL SIGN A..LIMBU VOWEL SIGN U
1927..1928    ; T # Mn   [2] LIMBU VOWEL SIGN E..LIMBU VOWEL SIGN O
1932          ; T # Mn       LIMBU SMALL LETTER ANUSVARA
1939..193B    ; T # Mn   [3] LIMBU SIGN MUKPHRENG..LIMBU SIGN SA-I
1A17..1A18    ; T # Mn   [2] BUGINESE VOWEL SIGN I..BUGINESE VOWEL SIGN U
1A1B          ; T # Mn       BUGINESE VOWEL SIGN AE
1A56          ; T # Mn       TAI THAM CONSONANT SIGN MEDIAL LA
1A58..1A5E    ; T # Mn   [7] TAI THAM SIGN MAI KANG LAI..TAI THAM CONSONANT SIGN SA
1A60          ; T # Mn       TAI THAM SIGN SAKOT
1A62          ; T # Mn       TAI THAM VOWEL SIGN MAI SAT
1A65..1A6C    ; T # Mn   [8] TAI THAM VOWEL SIGN I..TAI THAM VOWEL SIGN OA BELOW
1A73..1A7C    ; T # Mn  [10] TAI THAM VOWEL SIGN OA ABOVE..TAI THAM SIGN KHUEN-LUE KARAN
1A7F          ; T # Mn       TAI THAM COMBINING CRYPTOGRAMMIC DOT
1AB0..1ABD    ; T # Mn  [14] COMBINING DOUBLED CIRCUMFLEX ACCENT..COMBINING PARENTHESES BELOW
1ABE          ; T # Me       COMBINING PARENTHESES OVERLAY
1B00..1B03    ; T # Mn   [4] BALINESE SIGN ULU RICEM..BALINESE SIGN SURANG
1B34          ; T # Mn       BALINESE SIGN REREKAN
1B36..1B3A    ; T # Mn   [5] BALINESE VOWEL SIGN ULU..BALINESE VOWEL SIGN RA REPA
1B3C          ; T # Mn       BALINESE VOWEL SIGN LA LENGA
1B42          ; T # Mn       BALINESE VOWEL SIGN PEPET
1B6B..1B73    ; T # Mn   [9] BALINESE MUSICAL SYMBOL COMBINING TEGEH..BALINESE MUSICAL SYMBOL COMBINING GONG
1B80..1B81    ; T # Mn   [2] SUNDANESE SIGN PANYECEK..SUNDANESE SIGN PANGLAYAR
1BA2..1BA5    ; T # Mn   [4] SUNDANESE CONSONANT SIGN PANYAKRA..SUNDANESE VOWEL SIGN PANYUKU
1BA8..1BA9    ; T # Mn   [2] SUNDANESE VOWEL SIGN PAMEPET..SUNDANESE VOWEL SIGN PANEULEUNG
1BAB..1BAD    ; T # Mn   [3] SUNDANESE SIGN VIRAMA..SUNDANESE CONSONANT SIGN PASANGAN WA
1BE6          ; T # Mn       BATAK SIGN TOMPI
1BE8..1BE9    ; T # Mn   [2] BATAK VOWEL SIGN PAKPAK E..BATAK VOWEL SIGN EE
1BED          ; T # Mn       BATAK VOWEL SIGN KARO O
1BEF..1BF1    ; T # Mn   [3] BATAK VOWEL SIGN U FOR SIMALUNGUN SA..BATAK CONSONANT SIGN H
1C2C..1C33    ; T # Mn   [8] LEPCHA VOWEL SIGN E..LEPCHA CONSONANT SIGN T
1C36..1C37    ; T # Mn   [2] LEPCHA SIGN RAN..LEPCHA SIGN NUKTA
1CD0..1CD2    ; T # Mn   [3] VEDIC TONE KARSHANA..VEDIC TONE PRENKHA
1CD4..1CE0    ; T # Mn  [13] VEDIC SIGN YAJURVEDIC MIDLINE SVARITA..VEDIC TONE RIGVEDIC KASHMIRI INDEPENDENT SVARITA
1CE2..1CE8    ; T # Mn   [7] VEDIC SIGN VISARGA SVARITA..VEDIC SIGN VISARGA ANUDATTA WITH TAIL
1CED          ; T # Mn       VEDIC SIGN TIRYAK
1CF4          ; T # Mn       VEDIC TONE CANDRA ABOVE
1CF8..1CF9    ; T # Mn   [2] VEDIC TONE RING ABOVE..VEDIC TONE DOUBLE RING ABOVE
1DC0..1DF9    ; T # Mn  [58] COMBINING DOTTED GRAVE ACCENT..COMBINING WIDE INVERTED BRIDGE BELOW
1DFB..1DFF    ; T # Mn   [5] COMBINING DELETION MARK..COMBINING RIGHT ARROWHEAD AND DOWN ARROWHEAD BELOW
200B          ; T # Cf       ZERO WIDTH SPACE
200E..200F    ; T # Cf   [2] LEFT-TO-RIGHT MARK..RIGHT-TO-LEFT MARK
202A..202E    ; T # Cf   [5] LEFT-TO-RIGHT EMBEDDING..RIGHT-TO-LEFT OVERRIDE
2060..2064    ; T # Cf   [5] WORD JOINER..INVISIBLE PLUS
206A..206F    ; T # Cf   [6] INHIBIT SYMMETRIC SWAPPING..NOMINAL DIGIT SHAPES
20D0..20DC    ; T # Mn  [13] COMBINING LEFT HARPOON ABOVE..COMBINING FOUR DOTS ABOVE
20DD..20E0    ; T # Me   [4] COMBINING ENCLOSING CIRCLE..COMBINING ENCLOSING CIRCLE BACKSLASH
20E1          ; T # Mn       COMBINING LEFT RIGHT ARROW ABOVE
20E2..20E4    ; T # Me   [3] COMBINING ENCLOSING SCREEN..COMBINING ENCLOSING UPWARD POINTING TRIANGLE
20E5..20F0    ; T # Mn  [12] COMBINING REVERSE SOLIDUS OVERLAY..COMBINING ASTERISK ABOVE
2CEF..2CF1    ; T # Mn   [3] COPTIC COMBINING NI ABOVE..COPTIC COMBINING SPIRITUS LENIS
2D7F          ; T # Mn       TIFINAGH CONSONANT JOINER
2DE0..2DFF    ; T # Mn  [32] COMBINING CYRILLIC LETTER BE..COMBINING CYRILLIC LETTER IOTIFIED BIG YUS
302A..302D    ; T # Mn   [4] IDEOGRAPHIC LEVEL TONE MARK..IDEOGRAPHIC ENTERING TONE MARK
3099..309A    ; T # Mn   [2] COMBINING KATAKANA-HIRAGANA VOICED SOUND MARK..COMBINING KATAKANA-HIRAGANA SEMI-VOICED SOUND MARK
A66F          ; T # Mn       COMBINING CYRILLIC VZMET
A670..A672    ; T # Me   [3] COMBINING CYRILLIC TEN MILLIONS SIGN..COMBINING CYRILLIC THOUSAND MILLIONS SIGN
A674..A67D    ; T # Mn  [10] COMBINING CYRILLIC LETTER UKRAINIAN IE..COMBINING CYRILLIC PAYEROK
A69E..A69F    ; T # Mn   [2] COMBINING CYRILLIC LETTER EF..COMBINING CYRILLIC LETTER IOTIFIED E
A6F0..A6F1    ; T # Mn   [2] BAMUM COMBINING MARK KOQNDON..BAMUM COMBINING MARK TUKWENTIS
A802          ; T # Mn       SYLOTI NAGRI SIGN DVISVARA
A806          ; T # Mn       SYLOTI NAGRI SIGN HASANTA
A80B          ; T # Mn       SYLOTI NAGRI SIGN ANUSVARA
A825..A826    ; T # Mn   [2] SYLOTI NAGRI VOWEL SIGN U..SYLOTI NAGRI VOWEL SIGN E
A8C4..A8C5    ; T # Mn   [2] SAURASHTRA SIGN VIRAMA..SAURASHTRA SIGN CANDRABINDU
A8E0..A8F1    ; T # Mn  [18] COMBINING DEVANAGARI DIGIT ZERO..COMBINING DEVANAGARI SIGN AVAGRAHA
A8FF          ; T # Mn       DEVANAGARI VOWEL SIGN AY
A926..A92D    ; T # Mn   [8] KAYAH LI VOWEL UE..KAYAH LI TONE CALYA PLOPHU
A947..A951    ; T # Mn  [11] REJANG VOWEL SIGN I..REJANG CONSONANT SIGN R
A980..A982    ; T # Mn   [3] JAVANESE SIGN PANYANGGA..JAVANESE SIGN LAYAR
A9B3          ; T # Mn       JAVANESE SIGN CECAK TELU
A9B6..A9B9    ; T # Mn   [4] JAVANESE VOWEL SIGN WULU..JAVANESE VOWEL SIGN SUKU MENDUT
A9BC          ; T # Mn       JAVANESE VOWEL SIGN PEPET
A9E5          ; T # Mn       MYANMAR SIGN SHAN SAW
AA29..AA2E    ; T # Mn   [6] CHAM VOWEL SIGN AA..CHAM VOWEL SIGN OE
AA31..AA32    ; T # Mn   [2] CHAM VOWEL SIGN AU..CHAM VOWEL SIGN UE
AA35..AA36    ; T # Mn   [2] CHAM CONSONANT SIGN LA..CHAM CONSONANT SIGN WA
AA43          ; T # Mn       CHAM CONSONANT SIGN FINAL NG
AA4C          ; T # Mn       CHAM CONSONANT SIGN FINAL M
AA7C          ; T # Mn       MYANMAR SIGN TAI LAING TONE-2
AAB0          ; T # Mn       TAI VIET MAI KANG
AAB2..AAB4    ; T # Mn   [3] TAI VIET VOWEL I..TAI VIET VOWEL U
AAB7..AAB8    ; T # Mn   [2] TAI VIET MAI KHIT..TAI VIET VOWEL IA
AABE..AABF    ; T # Mn   [2] TAI VIET VOWEL AM..TAI VIET TONE MAI EK
AAC1          ; T # Mn       TAI VIET TONE MAI THO
AAEC..AAED    ; T # Mn   [2] MEETEI MAYEK VOWEL SIGN UU..MEETEI MAYEK VOWEL SIGN AAI
AAF6          ; T # Mn       MEETEI MAYEK VIRAMA
ABE5          ; T # Mn       MEETEI MAYEK VOWEL SIGN ANAP
ABE8          ; T # Mn       MEETEI MAYEK VOWEL SIGN UNAP
ABED          ; T # Mn       MEETEI MAYEK APUN IYEK
FB1E          ; T # Mn       HEBREW POINT JUDEO-SPANISH VARIKA
FE00..FE0F    ; T # Mn  [16] VARIATION SELECTOR-1..VARIATION SELECTOR-16
FE20..FE2F    ; T # Mn  [16] COMBINING LIGATURE LEFT HALF..COMBINING CYRILLIC TITLO RIGHT HALF
FEFF          ; T # Cf       ZERO WIDTH NO-BREAK SPACE
FFF9..FFFB    ; T # Cf   [3] INTERLINEAR ANNOTATION ANCHOR..INTERLINEAR ANNOTATION TERMINATOR
101FD         ; T # Mn       PHAISTOS DISC SIGN COMBINING OBLIQUE STROKE
102E0         ; T # Mn       COPTIC EPACT THOUSANDS MARK
10376..1037A  ; T # Mn   [5] COMBINING OLD PERMIC LETTER AN..COMBINING OLD PERMIC LETTER SII
10A01..10A03  ; T # Mn   [3] KHAROSHTHI VOWEL SIGN I..KHAROSHTHI VOWEL SIGN VOCALIC R
10A05..10A06  ; T # Mn   [2] KHAROSHTHI VOWEL SIGN E..KHAROSHTHI VOWEL SIGN O
10A0C..10A0F  ; T # Mn   [4] KHAROSHTHI VOWEL LENGTH MARK..KHAROSHTHI SIGN VISARGA
10A38..10A3A  ; T # Mn   [3] KHAROSHTHI SIGN BAR ABOVE..KHAROSHTHI SIGN DOT BELOW
10A3F         ; T # Mn       KHAROSHTHI VIRAMA
10AE5..10AE6  ; T # Mn   [2] MANICHAEAN ABBREVIATION MARK ABOVE..MANICHAEAN ABBREVIATION MARK BELOW
10D24..10D27  ; T # Mn   [4] HANIFI ROHINGYA SIGN HARBAHAY..HANIFI ROHINGYA SIGN TASSI
10F46..10F50  ; T # Mn  [11] SOGDIAN COMBINING DOT BELOW..SOGDIAN COMBINING STROKE BELOW
11001         ; T # Mn       BRAHMI SIGN ANUSVARA
11038..11046  ; T # Mn  [15] BRAHMI VOWEL SIGN AA..BRAHMI VIRAMA
1107F..11081  ; T # Mn   [3] BRAHMI NUMBER JOINER..KAITHI SIGN ANUSVARA
110B3..110B6  ; T # Mn   [4] KAITHI VOWEL SIGN U..KAITHI VOWEL SIGN AI
110B9..110BA  ; T # Mn   [2] KAITHI SIGN VIRAMA..KAITHI SIGN NUKTA
11100..11102  ; T # Mn   [3] CHAKMA SIGN CANDRABINDU..CHAKMA SIGN VISARGA
11127..1112B  ; T # Mn   [5] CHAKMA VOWEL SIGN A..CHAKMA VOWEL SIGN UU
1112D..11134  ; T # Mn   [8] CHAKMA VOWEL SIGN AI..CHAKMA MAAYYAA
11173         ; T # Mn       MAHAJANI SIGN NUKTA
11180..11181  ; T # Mn   [2] SHARADA SIGN CANDRABINDU..SHARADA SIGN ANUSVARA
111B6..111BE  ; T # Mn   [9] SHARADA VOWEL SIGN U..SHARADA VOWEL SIGN O
111C9..111CC  ; T # Mn   [4] SHARADA SANDHI MARK..SHARADA EXTRA SHORT VOWEL MARK
1122F..11231  ; T # Mn   [3] KHOJKI VOWEL SIGN U..KHOJKI VOWEL SIGN AI
11234         ; T # Mn       KHOJKI SIGN ANUSVARA
11236..11237  ; T # Mn   [2] KHOJKI SIGN NUKTA..KHOJKI SIGN SHADDA
1123E         ; T # Mn       KHOJKI SIGN SUKUN
112DF         ; T # Mn       KHUDAWADI SIGN ANUSVARA
112E3..112EA  ; T # Mn   [8] KHUDAWADI VOWEL SIGN U..KHUDAWADI SIGN VIRAMA
11300..11301  ; T # Mn   [2] GRANTHA SIGN COMBINING ANUSVARA ABOVE..GRANTHA SIGN CANDRABINDU
1133B..1133C  ; T # Mn   [2] COMBINING BINDU BELOW..GRANTHA SIGN NUKTA
11340         ; T # Mn       GRANTHA VOWEL SIGN II
11366..1136C  ; T # Mn   [7] COMBINING GRANTHA DIGIT ZERO..COMBINING GRANTHA DIGIT SIX
11370..11374  ; T # Mn   [5] COMBINING GRANTHA LETTER A..COMBINING GRANTHA LETTER PA
11438..1143F  ; T # Mn   [8] NEWA VOWEL SIGN U..NEWA VOWEL SIGN AI
11442..11444  ; T # Mn   [3] NEWA SIGN VIRAMA..NEWA SIGN ANUSVARA
11446         ; T # Mn       NEWA SIGN NUKTA
1145E         ; T # Mn       NEWA SANDHI MARK
114B3..114B8  ; T # Mn   [6] TIRHUTA VOWEL SIGN U..TIRHUTA VOWEL SIGN VOCALIC LL
114BA         ; T # Mn       TIRHUTA VOWEL SIGN SHORT E
114BF..114C0  ; T # Mn   [2] TIRHUTA SIGN CANDRABINDU..TIRHUTA SIGN ANUSVARA
114C2..114C3  ; T # Mn   [2] TIRHUTA SIGN VIRAMA..TIRHUTA SIGN NUKTA
115B2..115B5  ; T # Mn   [4] SIDDHAM VOWEL SIGN U..SIDDHAM VOWEL SIGN VOCALIC RR
115BC..115BD  ; T # Mn   [2] SIDDHAM SIGN CANDRABINDU..SIDDHAM SIGN ANUSVARA
115BF..115C0  ; T # Mn   [2] SIDDHAM SIGN VIRAMA..SIDDHAM SIGN NUKTA
115DC..115DD  ; T # Mn   [2] SIDDHAM VOWEL SIGN ALTERNATE U..SIDDHAM VOWEL SIGN ALTERNATE UU
11633..1163A  ; T # Mn   [8] MODI VOWEL SIGN U..MODI VOWEL SIGN AI
1163D         ; T # Mn       MODI SIGN ANUSVARA
1163F..11640  ; T # Mn   [2] MODI SIGN VIRAMA..MODI SIGN ARDHACANDRA
116AB         ; T # Mn       TAKRI SIGN ANUSVARA
116AD         ; T # Mn       TAKRI VOWEL SIGN AA
116B0..116B5  ; T # Mn   [6] TAKRI VOWEL SIGN U..TAKRI VOWEL SIGN AU
116B7         ; T # Mn       TAKRI SIGN NUKTA
1171D..1171F  ; T # Mn   [3] AHOM CONSONANT SIGN MEDIAL LA..AHOM CONSONANT SIGN MEDIAL LIGATING RA
11722..11725  ; T # Mn   [4] AHOM VOWEL SIGN I..AHOM VOWEL SIGN UU
11727..1172B  ; T # Mn   [5] AHOM VOWEL SIGN AW..AHOM SIGN KILLER
1182F..11837  ; T # Mn   [9] DOGRA VOWEL SIGN U..DOGRA SIGN ANUSVARA
11839..1183A  ; T # Mn   [2] DOGRA SIGN VIRAMA..DOGRA SIGN NUKTA
11A01..11A0A  ; T # Mn  [10] ZANABAZAR SQUARE VOWEL SIGN I..ZANABAZAR SQUARE VOWEL LENGTH MARK
11A33..11A38  ; T # Mn   [6] ZANABAZAR SQUARE FINAL CONSONANT MARK..ZANABAZAR SQUARE SIGN ANUSVARA
11A3B..11A3E  ; T # Mn   [4] ZANABAZAR SQUARE CLUSTER-FINAL LETTER YA..ZANABAZAR SQUARE CLUSTER-FINAL LETTER VA
11A47         ; T # Mn       ZANABAZAR SQUARE SUBJOINER
11A51..11A56  ; T # Mn   [6] SOYOMBO VOWEL SIGN I..SOYOMBO VOWEL SIGN OE
11A59..11A5B  ; T # Mn   [3] SOYOMBO VOWEL SIGN VOCALIC R..SOYOMBO VOWEL LENGTH MARK
11A8A..11A96  ; T # Mn  [13] SOYOMBO FINAL CONSONANT SIGN G..SOYOMBO SIGN ANUSVARA
11A98..11A99  ; T # Mn   [2] SOYOMBO GEMINATION MARK..SOYOMBO SUBJOINER
11C30..11C36  ; T # Mn   [7] BHAIKSUKI VOWEL SIGN I..BHAIKSUKI VOWEL SIGN VOCALIC L
11C38..11C3D  ; T # Mn   [6] BHAIKSUKI VOWEL SIGN E..BHAIKSUKI SIGN ANUSVARA
11C3F         ; T # Mn       BHAIKSUKI SIGN VIRAMA
11C92..11CA7  ; T # Mn  [22] MARCHEN SUBJOINED LETTER KA..MARCHEN SUBJOINED LETTER ZA
11CAA..11CB0  ; T # Mn   [7] MARCHEN SUBJOINED LETTER RA..MARCHEN VOWEL SIGN AA
11CB2..11CB3  ; T # Mn   [2] MARCHEN VOWEL SIGN U..MARCHEN VOWEL SIGN E
11CB5..11CB6  ; T # Mn   [2] MARCHEN SIGN ANUSVARA..MARCHEN SIGN CANDRABINDU
11D31..11D36  ; T # Mn   [6] MASARAM GONDI VOWEL SIGN AA..MASARAM GONDI VOWEL SIGN VOCALIC R
11D3A         ; T # Mn       MASARAM GONDI VOWEL SIGN E
11D3C..11D3D  ; T # Mn   [2] MASARAM GONDI VOWEL SIGN AI..MASARAM GONDI VOWEL SIGN O
11D3F..11D45  ; T # Mn   [7] MASARAM GONDI VOWEL SIGN AU..MASARAM GONDI VIRAMA
11D47         ; T # Mn       MASARAM GONDI RA-KARA
11D90..11D91  ; T # Mn   [2] GUNJALA GONDI VOWEL SIGN EE..GUNJALA GONDI VOWEL SIGN AI
11D95         ; T # Mn       GUNJALA GONDI SIGN ANUSVARA
11D97         ; T # Mn       GUNJALA GONDI VIRAMA
11EF3..11EF4  ; T # Mn   [2] MAKASAR VOWEL SIGN I..MAKASAR VOWEL SIGN U
16AF0..16AF4  ; T # Mn   [5] BASSA VAH COMBINING HIGH TONE..BASSA VAH COMBINING HIGH-LOW TONE
16B30..16B36  ; T # Mn   [7] PAHAWH HMONG MARK CIM TUB..PAHAWH HMONG MARK CIM TAUM
16F8F..16F92  ; T # Mn   [4] MIAO TONE RIGHT..MIAO TONE BELOW
1BC9D..1BC9E  ; T # Mn   [2] DUPLOYAN THICK LETTER SELECTOR..DUPLOYAN DOUBLE MARK
1BCA0..1BCA3  ; T # Cf   [4] SHORTHAND FORMAT LETTER OVERLAP..SHORTHAND FORMAT UP STEP
1D167..1D169  ; T # Mn   [3] MUSICAL SYMBOL COMBINING TREMOLO-1..MUSICAL SYMBOL COMBINING TREMOLO-3
1D173..1D17A  ; T # Cf   [8] MUSICAL SYMBOL BEGIN BEAM..MUSICAL SYMBOL END PHRASE
1D17B..1D182  ; T # Mn   [8] MUSICAL SYMBOL COMBINING ACCENT..MUSICAL SYMBOL COMBINING LOURE
1D185..1D18B  ; T # Mn   [7] MUSICAL SYMBOL COMBINING DOIT..MUSICAL SYMBOL COMBINING TRIPLE TONGUE
1D1AA..1D1AD  ; T # Mn   [4] MUSICAL SYMBOL COMBINING DOWN BOW..MUSICAL SYMBOL COMBINING SNAP PIZZICATO
1D242..1D244  ; T # Mn   [3] COMBINING GREEK MUSICAL TRISEME..COMBINING GREEK MUSICAL PENTASEME
1DA00..1DA36  ; T # Mn  [55] SIGNWRITING HEAD RIM..SIGNWRITING AIR SUCKING IN
1DA3B..1DA6C  ; T # Mn  [50] SIGNWRITING MOUTH CLOSED NEUTRAL..SIGNWRITING EXCITEMENT
1DA75         ; T # Mn       SIGNWRITING UPPER BODY TILTING FROM HIP JOINTS
1DA84         ; T # Mn       SIGNWRITING LOCATION HEAD NECK
1DA9B..1DA9F  ; T # Mn   [5] SIGNWRITING FILL MODIFIER-2..SIGNWRITING FILL MODIFIER-6
1DAA1..1DAAF  ; T # Mn  [15] SIGNWRITING ROTATION MODIFIER-2..SIGNWRITING ROTATION MODIFIER-16
1E000..1E006  ; T # Mn   [7] COMBINING GLAGOLITIC LETTER AZU..COMBINING GLAGOLITIC LETTER ZHIVETE
1E008..1E018  ; T # Mn  [17] COMBINING GLAGOLITIC LETTER ZEMLJA..COMBINING GLAGOLITIC LETTER HERU
1E01B..1E021  ; T # Mn   [7] COMBINING GLAGOLITIC LETTER SHTA..COMBINING GLAGOLITIC LETTER YATI
1E023..1E024  ; T # Mn   [2] COMBINING GLAGOLITIC LETTER YU..COMBINING GLAGOLITIC LETTER SMALL YUS
1E026..1E02A  ; T # Mn   [5] COMBINING GLAGOLITIC LETTER YO..COMBINING GLAGOLITIC LETTER FITA
1E8D0..1E8D6  ; T # Mn   [7] MENDE KIKAKUI COMBINING NUMBER TEENS..MENDE KIKAKUI COMBINING NUMBER MILLIONS
1E944..1E94A  ; T # Mn   [7] ADLAM ALIF LENGTHENER..ADLAM NUKTA
E0001         ; T # Cf       LANGUAGE TAG
E0020..E007F  ; T # Cf  [96] TAG SPACE..CANCEL TAG
E0100..E01EF  ; T # Mn [240] VARIATION SELECTOR-17..VARIATION SELECTOR-256

# Total code points: 1953

# EOF
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# Tools

# testament rules

clean-testament:
	$(VQ)echo "   CLEAN: testament.h"
	$(Q)$(RM) $(OBJROOT)/testament.h
CLEANS += clean-testament

.PHONY: testament

testament $(OBJROOT)/testament.h:
	$(Q)$(PERL) tools/git-testament.pl $(CURDIR) $(OBJROOT)/testament.h


# lib png build compiler flags
ifeq ($(HOST),OpenBSD)
    BUILD_LIBPNG_CFLAGS += $(shell $(PKG_CONFIG) --cflags libpng)
    BUILD_LIBPNG_LDFLAGS += $(shell $(PKG_CONFIG) --libs libpng)
else
  ifeq ($(HOST),FreeBSD)
      BUILD_LIBPNG_CFLAGS += $(shell $(PKG_CONFIG) --cflags libpng)
      BUILD_LIBPNG_LDFLAGS += $(shell $(PKG_CONFIG) --libs libpng)
  else
      BUILD_LIBPNG_CFLAGS +=
      BUILD_LIBPNG_LDFLAGS += -lpng
  endif
endif


# Build tool to convert file to comiled data
#
$(TOOLROOT)/xxd: tools/xxd.c $(TOOLROOT)/created
	$(VQ)echo "BUILD CC: $@"
	$(Q)$(BUILD_CC) $(BUILD_CFLAGS) -o $@ $< $(BUILD_LDFLAGS)


# Build tool to filter messages
#
$(TOOLROOT)/split-messages: tools/split-messages.c $(TOOLROOT)/created
	$(VQ)echo "BUILD CC: $@"
	$(Q)$(BUILD_CC) $(BUILD_CFLAGS) -I. -o $@ $< $(BUILD_LDFLAGS) -lz


# Build tool to convert image bitmaps to source code.
#
$(TOOLROOT)/convert_image: tools/convert_image.c $(TOOLROOT)/created
	$(VQ)echo "BUILD CC: $@"
	$(Q)$(BUILD_CC) $(BUILD_CFLAGS) $(BUILD_LIBPNG_CFLAGS) -o $@ $< $(BUILD_LDFLAGS) $(BUILD_LIBPNG_LDFLAGS)


# Build too to perform font conversion
$(TOOLROOT)/convert_font: tools/convert_font.c $(TOOLROOT)/created
	$(VQ)echo "BUILD CC: $@"
	$(Q)$(BUILD_CC) $(BUILD_CFLAGS) -o $@ $<

# idna
#
IDNA_UNICODE_MAJOR=11

tools/DerivedJoiningType.txt:
	curl -o $@ "https://www.unicode.org/Public/$(IDNA_UNICODE_MAJOR).0.0/ucd/extracted/DerivedJoiningType.txt"

tools/IdnaMappingTable.txt:
	curl -o $@ "https://www.unicode.org/Public/idna/$(IDNA_UNICODE_MAJOR).0.0/IdnaMappingTable.txt"

tools/idna-tables-properties.csv:
	curl -o $@ "https://www.iana.org/assignments/idna-tables-$(IDNA_UNICODE_MAJOR).0.0/idna-tables-properties.csv"

# the idna props header must be explicitly rebuilt
ifneq ($(filter $(MAKECMDGOALS),utils/idna_props.h),)
utils/idna_props.h: tools/DerivedJoiningType.txt tools/idna-tables-properties.csv
	$(VQ)echo "    IDNA: $@"
	$(Q)$(PERL) tools/idna-derived-props-gen.pl -o $@ -p tools/idna-tables-properties.csv -j tools/DerivedJoiningType.txt
endif
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/*
 * Copyright 2014 Michael Drake <tlsa@netsurf-browser.org>
 * Copyright 2014 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of the convert_font tool used to convert font
 * glyph data into a compilable representation.
 *
 * Permission is hereby granted, free of charge, to any person obtaining a copy
 * of this software and associated documentation files (the "Software"), to deal
 * in the Software without restriction, including without limitation the rights
 * to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
 * copies of the Software, and to permit persons to whom the Software is
 * furnished to do so, subject to the following conditions:
 *
 *   * The above copyright notice and this permission notice shall be
 *     included in all copies or substantial portions of the Software.
 *
 * THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
 * IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
 * FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.  IN NO EVENT SHALL THE
 * AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
 * LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
 * OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
 * THE SOFTWARE.
 */

#include <stdbool.h>
#include <stdint.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <assert.h>
#include <unistd.h>
#include <getopt.h>

#define GLYPH_LEN	16
#define BUCKETS		512
#define CHUNK_SIZE	(64 * 1024)
#define HEADER_MAX	2000

#define SECTION_SIZE	(sizeof(uint16_t) * 256)

const char *labels[4] = {
	"      Regular",
	"       Italic",
	"         Bold",
	"Bold & Italic"
};

const char *var_lables[4] = {
	"fb_regular",
	"fb_italic",
	"fb_bold",
	"fb_bold_italic"
};

const char *short_labels[4] = {
	"  ",
	" i",
	"b ",
	"bi"
};

enum font_style {
	REGULAR		= 0,
	ITALIC		= (1 << 0),
	BOLD		= (1 << 1),
	ITALIC_BOLD	= (1 << 2)
};

enum log_level {
	LOG_DEBUG,
	LOG_INFO,
	LOG_RESULT,
	LOG_WARNING,
	LOG_ERROR
};

enum log_level level;

typedef struct glyph_entry {
	union {
		uint32_t u32[GLYPH_LEN / 4];
		uint8_t u8[GLYPH_LEN];
	} data;
	uint32_t index;
	struct glyph_entry *next;
} glyph_entry;

/** Scratch glyph for generated code points */
uint8_t code_point[GLYPH_LEN];

/** Hash table */
glyph_entry *ht[BUCKETS];

#define LOG(lev, fmt, ...)				\
	if (lev >= level)				\
		printf(fmt, ##__VA_ARGS__);

/**
 * Get hash for glyph data
 * \param g Glyph data (GLYPH_LEN bytes)
 * \return glyph's hash
 */
static inline uint32_t glyph_hash(const uint8_t *g)
{
	uint32_t hash = 0x811c9dc5;
	unsigned int len = GLYPH_LEN;

	while (len > 0) {
		hash *= 0x01000193;
		hash ^= *g++;
		len--;
	}

	return hash;
}


/**
 * Check whether glyphs are identical (compares glyph data)
 *
 * \param g1 First glyph's data (GLYPH_LEN bytes)
 * \param g2 Second glyph's data (GLYPH_LEN bytes)
 * \return true iff both glyphs are identical, else false
 */
static inline bool glyphs_match(const uint8_t *g1, const uint8_t *g2)
{
	return (memcmp(g1, g2, GLYPH_LEN) == 0);
}


/**
 * Add a glyph to a hash chain (or free, and return pointer to existing glyph)
 *
 * Note that if new glyph already exists in chain, it is freed and a pointer to
 * the existing glyph is returned.  If the glyph does not exist in the chain
 * it is added and its pointer is returned.
 *
 * \param head Head of hash chain
 * \param new New glyph to add (may be freed)
 * \return pointer to glyph in hash chain
 */
static glyph_entry * glyph_add_to_chain(glyph_entry **head, glyph_entry *new)
{
	glyph_entry *e = *head;

	if (*head == NULL) {
		new->next = NULL;
		*head = new;
		return new;
	}

	do {
		if (glyphs_match(new->data.u8, e->data.u8)) {
			free(new);
			return e;
		}
		if (e->next == NULL)
			break;
		e = e->next;
	} while (1);

	new->next = e->next;
	e->next = new;
	return new;
}


/**
 * Free a glyph entry chain
 *
 * \param head Head of hash chain
 */
static void free_chain(glyph_entry *head)
{
	glyph_entry *e = head;

	if (head == NULL)
		return;

	while (e != NULL) {
		head = e->next;
		free(e);
		e = head;
	};
}


/**
 * Add new glyph to hash table (or free, and return pointer to existing glyph)
 *
 * Note that if new glyph already exists in table, it is freed and a pointer to
 * the existing glyph is returned.  If the glyph does not exist in the table
 * it is added and its pointer is returned.
 *
 * \param new New glyph to add (may be freed)
 * \return pointer to glyph in hash table
 */
static glyph_entry * glyph_add_to_table(glyph_entry *new)
{
	uint32_t hash = glyph_hash(new->data.u8);

	return glyph_add_to_chain(&ht[hash % BUCKETS], new);
}


/**
 * Free glyph table.
 */
static void free_table(void)
{
	int i;

	for (i = 0; i < BUCKETS; i++) {
		free_chain(ht[i]);
	}
}

struct parse_context {
	enum {
		START,
		IN_HEADER,
		BEFORE_ID,
		GLYPH_ID,
		BEFORE_GLYPH_DATA,
		IN_GLYPH_DATA
	} state;			/**< Current parser state */

	union {
		struct {
			bool new_line;
		} in_header;
		struct {
			bool new_line;
			bool u;
		} before_id;
		struct {
			int c;
		} g_id;
		struct {
			bool new_line;
			bool prev_h;
			bool prev_s;
			int c;
		} before_gd;
		struct {
			int line;
			int pos;
			int styles;
			int line_styles;
			glyph_entry *e[4];
		} in_gd;
	} data;				/**< The state specific data */

	int id;				/**< Current ID */

	int codepoints;			/**< Glyphs containing codepoints */
	int count[4];			/**< Count of glyphs in file */
};

struct font_data {
	char header[HEADER_MAX];
	int header_len;

	uint8_t section_table[4][256];
	uint8_t sec_count[4];
	uint16_t *sections[4];

	glyph_entry *e[0xffff];
	int glyphs;
};

static bool generate_font_header(const char *path, struct font_data *data)
{
	FILE *fp;
	int s;

	fp = fopen(path, "wb");
	if (fp == NULL) {
		LOG(LOG_ERROR, "Couldn't open header file \"%s\"\n", path);
		return false;
	}

	fprintf(fp, "/*\n");
	fwrite(data->header, 1, data->header_len, fp);
	fprintf(fp, " */\n\n");
	fprintf(fp, "/* Don't edit this file, it was generated from the "
			"plain text source data. */\n\n");


	for (s = 0; s < 4; s++) {
		fprintf(fp, "extern const uint8_t *%s_section_table;\n",
			var_lables[s]);
		fprintf(fp, "extern const uint16_t *%s_sections;\n",
			var_lables[s]);

	}

	fprintf(fp, "extern const uint8_t *font_glyph_data;\n");

	fprintf(fp, "\n\n");

	fclose(fp);

	return true;

}

static bool generate_font_source(const char *path, struct font_data *data)
{
	int s, i, y;
	int limit;
	FILE *fp;

	fp = fopen(path, "wb");
	if (fp == NULL) {
		LOG(LOG_ERROR, "Couldn't open output file \"%s\"\n", path);
		return false;
	}

	fprintf(fp, "/*\n");
	fwrite(data->header, 1, data->header_len, fp);
	fprintf(fp, " */\n\n");
	fprintf(fp, "/* Don't edit this file, it was generated from the "
			"plain text source data. */\n\n");

	fprintf(fp, "#include <stdint.h>\n");
	fprintf(fp, "\n");

	for (s = 0; s < 4; s++) {

		fprintf(fp, "static const uint8_t %s_section_table_c[256] = {\n",
				var_lables[s]);

		for (i = 0; i < 256; i++) {
			if (i == 255)
				fprintf(fp, "0x%.2X\n",
						data->section_table[s][i]);
			else if (i % 8 == 7)
				fprintf(fp, "0x%.2X,\n",
						data->section_table[s][i]);
			else if (i % 8 == 0)
				fprintf(fp, "\t0x%.2X, ",
						data->section_table[s][i]);
			else
				fprintf(fp, "0x%.2X, ",
						data->section_table[s][i]);
		}

		fprintf(fp, "};\nconst uint8_t *%s_section_table = &%s_section_table_c[0];\n\n",
			var_lables[s], var_lables[s]);
		fprintf(fp, "static const uint16_t %s_sections_c[%i] = {\n",
				var_lables[s], data->sec_count[s] * 256);

		limit = data->sec_count[s] * 256;
		for (i = 0; i < limit; i++) {
			uint16_t offset = data->sections[s][i];
			if (i == limit - 1)
				fprintf(fp, "0x%.4X\n", offset);
			else if (i % 4 == 3)
				fprintf(fp, "0x%.4X,\n", offset);
			else if (i % 4 == 0)
				fprintf(fp, "\t0x%.4X, ", offset);
			else
				fprintf(fp, "0x%.4X, ", offset);
		}

		fprintf(fp, "};\nconst uint16_t *%s_sections = &%s_sections_c[0];\n\n", var_lables[s], var_lables[s]);
	}

	fprintf(fp, "static const uint8_t font_glyph_data_c[%i] = {\n",
			(data->glyphs + 1) * 16);

	fprintf(fp, "\t0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff,\n"
		    "\t0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff,\n");

	limit = data->glyphs;
	for (i = 0; i < limit; i++) {
		glyph_entry *e = data->e[i];

		for (y = 0; y < 16; y++) {
			if (i == limit - 1 && y == 15)
				fprintf(fp, "0x%.2X\n", e->data.u8[y]);
			else if (y % 8 == 7)
				fprintf(fp, "0x%.2X,\n", e->data.u8[y]);
			else if (y % 8 == 0)
				fprintf(fp, "\t0x%.2X, ", e->data.u8[y]);
			else
				fprintf(fp, "0x%.2X, ", e->data.u8[y]);
		}
	}

	fprintf(fp, "};\n");
	fprintf(fp, "const uint8_t *font_glyph_data = &font_glyph_data_c[0];\n\n");

	fclose(fp);

	return true;
}

static bool add_glyph_to_data(glyph_entry *add, int id, int style,
		struct font_data *d)
{
	glyph_entry *e;
	int offset;
	int s;

	/* Find out if 'add' is unique, and get its unique table entry */
	e = glyph_add_to_table(add);
	if (e == add) {
		/* Unique glyph */
		d->e[d->glyphs++] = e;
		e->index = d->glyphs;
		if (d->glyphs >= 0xfffd) {
			LOG(LOG_ERROR, "  Too many glyphs for internal data "
					"representation\n");
			return false;
		}
	} else {
		/* Duplicate glyph */
		LOG(LOG_DEBUG, "  U+%.4X (%s) is duplicate\n",
				id, short_labels[style]);
	}

	/* Find glyph's section */
	s = id / 256;

	/* Allocate section if needed */
	if ((s == 0 && d->sections[style] == NULL) ||
			(s != 0 && d->section_table[style][s] == 0)) {
		size_t size = (d->sec_count[style] + 1) * SECTION_SIZE;
		uint16_t *temp = realloc(d->sections[style], size);
		if (temp == NULL) {
			LOG(LOG_ERROR, "  Couldn't increase sections "
					"allocation\n");
			return false;
		}
		memset(temp + d->sec_count[style] * 256, 0,
				SECTION_SIZE);
		d->section_table[style][s] = d->sec_count[style];
		d->sections[style] = temp;
		d->sec_count[style]++;
	}

	offset = d->section_table[style][s] * 256 + (id & 0xff);
	d->sections[style][offset] = e->index;

	return true;
}


static bool check_glyph_data_valid(int pos, char c)
{
	int offset = pos % 11;

	if (pos == 44) {
		if (c != '\n') {
			LOG(LOG_ERROR, "  Invalid glyph data: "
					"expecting '\\n', got '%c' (%i)\n",
					c, c);
			return false;
		} else {
			return true;
		}
	} else if (pos < 3) {
		if (c != ' ') {
			LOG(LOG_ERROR, "  Invalid glyph data: "
					"expecting ' ', got '%c' (%i)\n",
					c, c);
			return false;
		} else {
			return true;
		}
	} else if (offset == 0) {
		if (c != '\n' && c != ' ') {
			LOG(LOG_ERROR, "  Invalid glyph data: "
					"expecting '\\n' or ' ', "
					"got '%c' (%i)\n",
					c, c);
			return false;
		} else {
			return true;
		}
	} else if (offset < 3) {
		if (c != ' ') {
			LOG(LOG_ERROR, "  Invalid glyph data: "
					"expecting ' ', got '%c' (%i)\n",
					c, c);
			return false;
		} else {
			return true;
		}
	} else if (offset >= 3 && pos < 11) {
		if (c != '.' && c != '#') {
			LOG(LOG_ERROR, "  Invalid glyph data: "
					"expecting '.' or '#', "
					"got '%c' (%i)\n",
					c, c);
			return false;
		} else {
			return true;
		}
	}

	/* offset must be >=3 */
	if (c != '.' && c != '#' && c != ' ') {
		LOG(LOG_ERROR, "  Invalid glyph data: "
		    "expecting '.', '#', or ' ', "
		    "got '%c' (%i)\n",
		    c, c);
		return false;
	}

	return true;
}

#define SEVEN_SET	((1 << 0) | (1 << 1) | (1 << 2) | (1 << 3) | 	\
			 (1 << 4) | (1 << 5) | (1 << 6))

#define THREE_SSS	((1 << 0) | (1 << 1) | (1 << 2))
#define THREE_S_S	((1 << 0) |            (1 << 2))
#define THREE__SS	((1 << 0) | (1 << 1)           )
#define THREE_SS_	(           (1 << 1) | (1 << 2))
#define THREE_S__			       (1 << 2)
#define THREE__S_		    (1 << 1)
#define THREE___S	 (1 << 0)

uint8_t frag[16][5] = {
	{ THREE_SSS,
	  THREE_S_S,
	  THREE_S_S,
	  THREE_S_S,
	  THREE_SSS },

	{ THREE__S_,
	  THREE_SS_,
	  THREE__S_,
	  THREE__S_,
	  THREE_SSS },

	{ THREE_SS_,
	  THREE___S,
	  THREE__S_,
	  THREE_S__,
	  THREE_SSS },

	{ THREE_SS_,
	  THREE___S,
	  THREE_SS_,
	  THREE___S,
	  THREE_SS_ },

	{ THREE_S_S,
	  THREE_S_S,
	  THREE_SSS,
	  THREE___S,
	  THREE___S },

	{ THREE_SSS,
	  THREE_S__,
	  THREE_SSS,
	  THREE___S,
	  THREE_SSS },

	{ THREE__SS,
	  THREE_S__,
	  THREE_SSS,
	  THREE_S_S,
	  THREE_SSS },

	{ THREE_SSS,
	  THREE___S,
	  THREE__S_,
	  THREE__S_,
	  THREE__S_ },

	{ THREE_SSS,
	  THREE_S_S,
	  THREE_SSS,
	  THREE_S_S,
	  THREE_SSS },

	{ THREE_SSS,
	  THREE_S_S,
	  THREE_SSS,
	  THREE___S,
	  THREE___S },

	{ THREE__S_,
	  THREE_S_S,
	  THREE_SSS,
	  THREE_S_S,
	  THREE_S_S },

	{ THREE_SS_,
	  THREE_S_S,
	  THREE_SS_,
	  THREE_S_S,
	  THREE_SS_ },

	{ THREE__S_,
	  THREE_S_S,
	  THREE_S__,
	  THREE_S_S,
	  THREE__S_ },

	{ THREE_SS_,
	  THREE_S_S,
	  THREE_S_S,
	  THREE_S_S,
	  THREE_SS_ },

	{ THREE_SSS,
	  THREE_S__,
	  THREE_SS_,
	  THREE_S__,
	  THREE_SSS },

	{ THREE_SSS,
	  THREE_S__,
	  THREE_SS_,
	  THREE_S__,
	  THREE_S__ }
};

static void build_codepoint(int id, bool italic, uint8_t *code_point)
{
	int shift = 0;
	int l;
	int r;

	if (!italic)
		shift = 1;

	l =       (id >> 12);
	r = 0xf & (id >>  8);

	code_point[ 0] = 0;
	code_point[ 1] = SEVEN_SET << shift;
	code_point[ 2] = 0;

	code_point[ 3] = (frag[l][0] << (4 + shift)) | (frag[r][0] << shift);
	code_point[ 4] = (frag[l][1] << (4 + shift)) | (frag[r][1] << shift);
	code_point[ 5] = (frag[l][2] << (4 + shift)) | (frag[r][2] << shift);
	code_point[ 6] = (frag[l][3] << (4 + shift)) | (frag[r][3] << shift);
	code_point[ 7] = (frag[l][4] << (4 + shift)) | (frag[r][4] << shift);

	code_point[ 8] = 0;

	shift = 1;

	l = 0xf & (id >>  4);
	r = 0xf &  id       ;

	code_point[ 9] = (frag[l][0] << (4 + shift)) | (frag[r][0] << shift);
	code_point[10] = (frag[l][1] << (4 + shift)) | (frag[r][1] << shift);
	code_point[11] = (frag[l][2] << (4 + shift)) | (frag[r][2] << shift);
	code_point[12] = (frag[l][3] << (4 + shift)) | (frag[r][3] << shift);
	code_point[13] = (frag[l][4] << (4 + shift)) | (frag[r][4] << shift);

	code_point[14] = 0;
	code_point[15] = SEVEN_SET << shift;
}

#undef SEVEN_SET
#undef THREE_SSS
#undef THREE_S_S
#undef THREE__SS
#undef THREE_SS_
#undef THREE_S__
#undef THREE__S_
#undef THREE___S

static bool glyph_is_codepoint(const glyph_entry *e, int id, int style)
{
	bool italic = false;

	if (style == 1 || style == 3) {
		italic = true;
	}

	build_codepoint(id, italic, code_point);

	return glyphs_match(code_point, e->data.u8);
}


static bool parse_glyph_data(struct parse_context *ctx, char c,
		struct font_data *d)
{
	int glyph = ctx->data.in_gd.pos / 11;
	int g_pos = ctx->data.in_gd.pos % 11 - 3;
	uint8_t *row;
	bool ok;
	int i;

	/* Check that character is valid */
	if (check_glyph_data_valid(ctx->data.in_gd.pos, c) == false) {
		LOG(LOG_ERROR, "  Error in U+%.4X data: "
				"glyph line: %i, pos: %i\n",
				ctx->id,
				ctx->data.in_gd.line,
				ctx->data.in_gd.pos);
		goto error;
	}

	/* Allocate glyph data if needed */
	if (ctx->data.in_gd.line == 0 &&
			(c == '.' || c == '#')) {
		if (ctx->data.in_gd.e[glyph] == NULL) {
			ctx->data.in_gd.e[glyph] =
					calloc(sizeof(struct glyph_entry), 1);
			if (ctx->data.in_gd.e[glyph] == NULL) {
				LOG(LOG_ERROR, "  Couldn't allocate memory for "
						"glyph entry\n");
				goto error;
			}

			ctx->data.in_gd.styles |= 1 << glyph;
		}
	}

	/* Build glyph data */
	if (c == '#') {
		row = &ctx->data.in_gd.e[glyph]->data.u8[ctx->data.in_gd.line];
		*row += 1 << (7 - g_pos);

		ctx->data.in_gd.line_styles |= 1 << glyph;
	} else if (c == '.') {
		ctx->data.in_gd.line_styles |= 1 << glyph;
	}

	/* Deal with current position */
	if (c == '\n') {
		if (ctx->data.in_gd.line == 0) {
			if (ctx->data.in_gd.e[0] == NULL) {
				LOG(LOG_ERROR, "  Error in U+%.4X data: "
						"\"Regular\" glyph style must "
						"be present\n", ctx->id);
				goto error;
			}
		} else if (ctx->data.in_gd.styles !=
				ctx->data.in_gd.line_styles) {
			LOG(LOG_ERROR, "  Error in U+%.4X data: "
					"glyph line: %i "
					"styles don't match first line\n",
					ctx->id,
					ctx->data.in_gd.line);
			goto error;
		}

		ctx->data.in_gd.pos = 0;
		ctx->data.in_gd.line++;
		ctx->data.in_gd.line_styles = 0;
	} else {
		ctx->data.in_gd.pos++;
	}

	/* If we've got all the glyph data, tidy up and advance state */
	if (ctx->data.in_gd.line == 16) {
		for (i = 0; i < 4; i++) {
			if (ctx->data.in_gd.e[i] != NULL) {
				ctx->count[i] += 1;
				if (glyph_is_codepoint(ctx->data.in_gd.e[i],
						ctx->id, i)) {
					LOG(LOG_DEBUG, "  U+%.4X (%s) is "
							"codepoint\n",
							ctx->id,
							short_labels[i]);
					ctx->codepoints += 1;
					free(ctx->data.in_gd.e[i]);
					ctx->data.in_gd.e[i] = NULL;
					continue;
				}

				ok = add_glyph_to_data(ctx->data.in_gd.e[i],
						ctx->id, i, d);
				if (!ok) {
					goto error;
				}
			}
		}

		ctx->data.before_id.new_line = false;
		ctx->data.before_id.u = false;
		ctx->state = BEFORE_ID;
	}

	return true;

error:

	for (i = 0; i < 4; i++) {
		free(ctx->data.in_gd.e[i]);
	}

	return false;
}

static void parse_init(struct parse_context *ctx)
{
	memset(ctx, 0, sizeof(struct parse_context));
}

static bool get_hex_digit_value(char c, int *v)
{
	if (c >= '0' && c <= '9')
		*v = (c - '0');
	else if (c >= 'A' && c <= 'F')
		*v = (10 + c - 'A');
	else {
		LOG(LOG_ERROR, "Invalid hex digit '%c' (%i)\n", c, c);
		return false;
	}

	return true;
}

static bool assemble_codepoint(const char* c, int n, int *id)
{
	bool ok;
	int v;

	ok = get_hex_digit_value(*c, &v);
	if (!ok) {
		return false;
	}

	*id += v << (4 * (3 - n));

	return true;
}

static bool parse_chunk(struct parse_context *ctx, const char *buf, size_t len,
		struct font_data *d)
{
	int i;
	bool ok;
	int count[4];
	const char *pos = buf;
	const char *end = buf + len;

	for (i = 0; i < 4; i++) {
		count[i] = ctx->count[i];
	}

	while (pos < end) {
		if (*pos == '\r') {
			LOG(LOG_ERROR, "Detected \'\\r\': Bad line ending\n");
			return false;
		}

		switch (ctx->state) {
		case START:
			if (*pos != '*') {
				LOG(LOG_ERROR, "First character must be '*'\n");
				printf("Got: %c (%i)\n", *pos, *pos);
				return false;
			}
			d->header_len = 0;
			ctx->data.in_header.new_line = true;
			ctx->state = IN_HEADER;

			/* Fall through */
		case IN_HEADER:
			if (ctx->data.in_header.new_line == true) {
				if (*pos != '*') {
					LOG(LOG_INFO, "  Got header "
							"(%i bytes)\n",
							d->header_len);
					LOG(LOG_DEBUG, "  Header:\n\n%.*s\n",
							d->header_len,
							d->header);
					ctx->data.before_id.new_line = false;
					ctx->data.before_id.u = false;
					ctx->state = BEFORE_ID;
					continue;
				} else if (*pos == '*') {
					d->header[d->header_len++] = ' ';
				}
				ctx->data.in_header.new_line = false;

			} else if (*pos == '\n') {
				ctx->data.in_header.new_line = true;
			}

			if (d->header_len == HEADER_MAX) {
				LOG(LOG_ERROR, "  Header too long "
						"(>%i bytes)\n",
						d->header_len);
				return false;
			}

			d->header[d->header_len++] = *pos;
			break;

		case BEFORE_ID:
			if (*pos == '+' &&
					ctx->data.before_id.new_line == true &&
					ctx->data.before_id.u == true) {
				ctx->data.g_id.c = 0;
				ctx->id = 0;
				ctx->state = GLYPH_ID;
				break;

			} else if (*pos == 'U' &&
					ctx->data.before_id.new_line == true) {
				ctx->data.before_id.u = true;

			} else if (*pos == '\n') {
				ctx->data.before_id.new_line = true;
				ctx->data.before_id.u = false;

			} else {
				ctx->data.before_id.new_line = false;
				ctx->data.before_id.u = false;
			}
			break;

		case GLYPH_ID:
			ok = assemble_codepoint(pos, ctx->data.g_id.c++,
					&ctx->id);
			if (!ok) {
				LOG(LOG_ERROR, "  Invalid glyph ID\n");
				return false;
			}

			if (ctx->data.g_id.c == 4) {
				ctx->data.before_gd.new_line = false;
				ctx->data.before_gd.prev_h = false;
				ctx->data.before_gd.prev_s = false;
				ctx->data.before_gd.c = 0;
				ctx->state = BEFORE_GLYPH_DATA;
				break;
			}
			break;

		case BEFORE_GLYPH_DATA:
			/* Skip until end of dashed line */
			if (*pos == '\n' && ctx->data.before_gd.c == 53) {
				ctx->state = IN_GLYPH_DATA;
				ctx->data.in_gd.e[0] = NULL;
				ctx->data.in_gd.e[1] = NULL;
				ctx->data.in_gd.e[2] = NULL;
				ctx->data.in_gd.e[3] = NULL;
				ctx->data.in_gd.line = 0;
				ctx->data.in_gd.pos = 0;
				ctx->data.in_gd.line_styles = 0;
				ctx->data.in_gd.styles = 0;
				break;

			} else if (*pos == '\n') {
				ctx->data.before_gd.new_line = true;
				ctx->data.before_gd.prev_h = false;
				ctx->data.before_gd.prev_s = false;
				ctx->data.before_gd.c = 0;
			} else if (*pos == '-' &&
					ctx->data.before_gd.new_line == true) {
				assert(ctx->data.before_gd.c == 0);
				ctx->data.before_gd.new_line = false;
				ctx->data.before_gd.c++;
				ctx->data.before_gd.prev_h = true;
			} else if (*pos == ' ' &&
					ctx->data.before_gd.prev_h == true) {
				assert(ctx->data.before_gd.prev_s == false);
				ctx->data.before_gd.c++;
				ctx->data.before_gd.prev_h = false;
				ctx->data.before_gd.prev_s = true;
			} else if (*pos == '-' &&
					ctx->data.before_gd.prev_s == true) {
				assert(ctx->data.before_gd.prev_h == false);
				ctx->data.before_gd.c++;
				ctx->data.before_gd.prev_h = true;
				ctx->data.before_gd.prev_s = false;
			} else {
				ctx->data.before_gd.new_line = false;
				ctx->data.before_gd.prev_h = false;
				ctx->data.before_gd.prev_s = false;
				ctx->data.before_gd.c = 0;
			}
			break;

		case IN_GLYPH_DATA:
			ok = parse_glyph_data(ctx, *pos, d);
			if (!ok) {
				return false;
			}

			break;
		}

		pos++;
	}

	for (i = 0; i < 4; i++) {
		LOG(LOG_DEBUG, "  %s: %i gylphs\n", labels[i],
				ctx->count[i] - count[i]);
	}

	return true;
}


static bool load_font(const char *path, struct font_data **data)
{
	struct parse_context ctx;
	struct font_data *d;
	size_t file_len;
	size_t done;
	size_t len;
	int count;
	char *buf;
	FILE *fp;
	bool ok;
	int i;

	*data = NULL;

	fp = fopen(path, "rb");
	if (fp == NULL) {
		LOG(LOG_ERROR, "Couldn't open font data file\n");
		return false;
	}

	d = calloc(sizeof(struct font_data), 1);
	if (d == NULL) {
		LOG(LOG_ERROR, "Couldn't allocate memory for font data\n");
		fclose(fp);
		return false;
	}

	/* Find filesize */
	fseek(fp, 0L, SEEK_END);
	file_len = ftell(fp);
	if ((long)file_len == -1) {
		LOG(LOG_ERROR, "Could not size input file\n");
		free(d);
		fclose(fp);
		return false;
	}
	fseek(fp, 0L, SEEK_SET);
	LOG(LOG_DEBUG, "Input size: %zu bytes\n", file_len);

	/* Allocate buffer for data chunks */
	buf = malloc(CHUNK_SIZE);
	if (buf == NULL) {
		LOG(LOG_ERROR, "Couldn't allocate memory for input buffer\n");
		free(d);
		fclose(fp);
		return false;
	}

	/* Initialise parser */
	parse_init(&ctx);

	LOG(LOG_DEBUG, "Using chunk size of %i bytes\n", CHUNK_SIZE);

	/* Parse the input file in chunks */
	for (done = 0; done < file_len; done += CHUNK_SIZE) {
		LOG(LOG_INFO, "Parsing input chunk %zu\n", done / CHUNK_SIZE);

		/* Read chunk */
		len = fread(buf, 1, CHUNK_SIZE, fp);
		if (file_len - done < CHUNK_SIZE &&
				len != file_len - done) {
			LOG(LOG_WARNING, "Last chunk has suspicious size\n");
		} else if (file_len - done >= CHUNK_SIZE &&
				len != CHUNK_SIZE) {
			LOG(LOG_ERROR, "Problem reading file\n");
			free(buf);
			free(d);
			fclose(fp);
			return false;
		}

		/* Parse chunk */
		ok = parse_chunk(&ctx, buf, len, d);
		if (!ok) {
			free(buf);
			free(d);
			fclose(fp);
			return false;
		}
		LOG(LOG_DEBUG, "Parsed %zu bytes\n", done + len);
	}

	fclose(fp);

	if (ctx.state != BEFORE_ID) {
		LOG(LOG_ERROR, "Unexpected end of file\n");
		free(buf);
		free(d);
		return false;
	}

	LOG(LOG_INFO, "Parsing complete:\n");
	count = 0;
	for (i = 0; i < 4; i++) {
		LOG(LOG_INFO, "  %s: %i gylphs\n", labels[i], ctx.count[i]);
		count += ctx.count[i];
	}

	LOG(LOG_RESULT, "  Total %i gylphs "
			"(of which %i unique, %i codepoints, %i duplicates)\n",
			count, d->glyphs, ctx.codepoints,
			count - d->glyphs - ctx.codepoints);

	free(buf);

	*data = d;
	return true;
}

static void log_usage(const char *argv0)
{
	level = LOG_INFO;
	LOG(LOG_INFO,
	    "Usage:\n"
	    "\t%s [options] <in_file> <out_file>\n"
	    "\n"
	    "Options:\n"
	    "\t--help    -h   Display this text\n"
	    "\t--quiet   -q   Don't show warnings\n"
	    "\t--verbose -v   Verbose output\n"
	    "\t--debug   -d   Full debug output\n",
	    argv0);
}

int main(int argc, char** argv)
{
	const char *in_path = NULL;
	const char *out_path = NULL;
	char *header_path = NULL;
	struct font_data *data;
	bool ok;
	int i;
	int opt;

	level = LOG_RESULT;

	/* Handle program arguments */
	struct option long_options[] = {
		{ "help",    no_argument,       NULL, 'h' },
		{ "quiet",   no_argument,       NULL, 'q' },
		{ "verbose", no_argument,       NULL, 'v' },
		{ "debug",   no_argument,       NULL, 'd' },
		{ "header",  required_argument, NULL, 'H' },
	};

	while ((opt = getopt_long(argc, argv, "hqvdH:", long_options, NULL)) != -1) {
		switch (opt) {
		case 'q':
			level = LOG_WARNING;
			break;

		case 'v':
			level = LOG_INFO;
			break;

		case 'd':
			level = LOG_DEBUG;
			break;

		case 'H':
			header_path = strdup(optarg);
			break;

		case 'h':
			log_usage(argv[0]);
			free(header_path);
			return EXIT_SUCCESS;

		default:
			log_usage(argv[0]);
			free(header_path);
			return EXIT_FAILURE;
		}
	}

	if ((argc - optind) < 2) {
		log_usage(argv[0]);
		free(header_path);
		return EXIT_FAILURE;
	}

	in_path = argv[optind];
	out_path = argv[optind + 1];

	LOG(LOG_DEBUG, "Using input path: \"%s\"\n", in_path);
	LOG(LOG_DEBUG, "Using output path: \"%s\"\n", out_path);

	ok = load_font(in_path, &data);
	if (!ok) {
		free_table();
		free(header_path);
		return EXIT_FAILURE;
	}

	ok = generate_font_source(out_path, data);
	if (ok && (header_path != NULL)) {
		ok = generate_font_header(header_path, data);
	}
	free(header_path);
	free_table();
	for (i = 0; i < 4; i++) {
		free(data->sections[i]);
	}
	free(data);
	if (!ok) {
		return EXIT_FAILURE;
	}

	return EXIT_SUCCESS;
}







netsurf-vince/pdf/tools/convert_image.c

/*
 * Copyright 2009 Daniel Silverstone <dsilvers@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdbool.h>
#include <errno.h>
#include <stdio.h>
#include <png.h>
#include <stdlib.h>
#include <string.h>

#if PNG_LIBPNG_VER < 10209
#define png_set_expand_gray_1_2_4_to_8(png) png_set_gray_1_2_4_to_8(png)
#endif

static png_structp png;
static png_infop info;
static int interlace;
static size_t rowbytes;
static int raw_width, raw_height;
static int rowstride;
static unsigned char *bitmap_data;
static bool is_cursor = true;
static int raw_hot_x, raw_hot_y;

#define WIDTH (is_cursor?raw_width-1:raw_width)
#define HEIGHT (is_cursor?raw_height-1:raw_height)

#define HOT_X (is_cursor?raw_hot_x-1:0)
#define HOT_Y (is_cursor?raw_hot_y-1:0)

#define REAL(v) (is_cursor?v+1:v)

#define PPIX_AT(x,y) ((bitmap_data + (rowstride * y)) + (x * 4))

#define R_OFF 2
#define G_OFF 1
#define B_OFF 0
#define A_OFF 3

#define R_AT(x,y) *(PPIX_AT(x,y) + R_OFF)
#define G_AT(x,y) *(PPIX_AT(x,y) + G_OFF)
#define B_AT(x,y) *(PPIX_AT(x,y) + B_OFF)
#define A_AT(x,y) *(PPIX_AT(x,y) + A_OFF)


static void
usage(void)
{
	fprintf(stderr, "usage: fb_convert_image input.png output.inc varname\n");
}


static void
detect_hotspot(void)
{
	int i;
	int greenpixels = 0;

	for (i = 0; i < raw_width; ++i) {
		if (A_AT(i, 0) == 255) {
			if (G_AT(i, 0) == 255) {
				greenpixels++;
				raw_hot_x = i;
			}
			if ((B_AT(i, 0) != 0) || (R_AT(i, 0) != 0)) {
				is_cursor = false;
				return;
			}
		} else if (A_AT(i, 0) != 0) {
			is_cursor = false;
			return;
		}
	}
	if (greenpixels != 1) {
		is_cursor = false;
		return;
	}

	for (i = 0; i < raw_height; ++i) {
		if (A_AT(0, i) == 255) {
			if (G_AT(0, i) == 255) {
				greenpixels++;
				raw_hot_y = i;
			}
			if ((B_AT(0, i) != 0) || (R_AT(0, i) != 0)) {
				is_cursor = false;
				return;
			}
		} else if (A_AT(0, i) != 0) {
			is_cursor = false;
			return;
		}
	}
	if (greenpixels != 2) {
		is_cursor = false;
		return;
	}
	printf("          Pointer detected. Adjusted hotspot at %d, %d (0-based)\n",
	       raw_hot_x - 1, raw_hot_y - 1);
}


static void
info_callback(png_structp png, png_infop info)
{
	int bit_depth, color_type, interlace, intent;
	double gamma;
	png_uint_32 width, height;

	/* Read the PNG details */
	png_get_IHDR(png, info, &width, &height, &bit_depth,
			&color_type, &interlace, 0, 0);

	/* Set up our transformations */
	if (color_type == PNG_COLOR_TYPE_PALETTE)
		png_set_palette_to_rgb(png);
	if (color_type == PNG_COLOR_TYPE_GRAY && bit_depth < 8)
		png_set_expand_gray_1_2_4_to_8(png);
	if (png_get_valid(png, info, PNG_INFO_tRNS))
		png_set_tRNS_to_alpha(png);
	if (bit_depth == 16)
		png_set_strip_16(png);
	if (color_type == PNG_COLOR_TYPE_GRAY ||
			color_type == PNG_COLOR_TYPE_GRAY_ALPHA)
		png_set_gray_to_rgb(png);
	if (!(color_type & PNG_COLOR_MASK_ALPHA))
		png_set_filler(png, 0xff, PNG_FILLER_AFTER);
	/* gamma correction - we use 2.2 as our screen gamma
	 * this appears to be correct (at least in respect to !Browse)
	 * see http://www.w3.org/Graphics/PNG/all_seven.html for a test case
	 */
	if (png_get_sRGB(png, info, &intent))
		png_set_gamma(png, 2.2, 0.45455);
	else {
		if (png_get_gAMA(png, info, &gamma))
			png_set_gamma(png, 2.2, gamma);
		else
			png_set_gamma(png, 2.2, 0.45455);
	}


	png_read_update_info(png, info);

	rowbytes = png_get_rowbytes(png, info);
	interlace = (interlace == PNG_INTERLACE_ADAM7);
	raw_width = width;
	raw_height = height;

	rowstride = raw_width * 4;
	bitmap_data = malloc(rowstride * raw_height);
}

static unsigned int interlace_start[8] = {0, 16, 0, 8, 0, 4, 0};
static unsigned int interlace_step[8] = {28, 28, 12, 12, 4, 4, 0};
static unsigned int interlace_row_start[8] = {0, 0, 4, 0, 2, 0, 1};
static unsigned int interlace_row_step[8] = {8, 8, 8, 4, 4, 2, 2};

static void
row_callback(png_structp png, png_bytep new_row,
	     png_uint_32 row_num, int pass)
{
	unsigned long i, j;
	unsigned int start, step;
	unsigned char *row = bitmap_data + (rowstride * row_num);

	if (new_row == 0)
		return;

	if (interlace) {
		start = interlace_start[pass];
		step = interlace_step[pass];
		row_num = interlace_row_start[pass] +
			interlace_row_step[pass] * row_num;

		/* Copy the data to our current row taking interlacing
		 * into consideration */
		row = bitmap_data + (rowstride * row_num);
		for (j = 0, i = start; i < rowbytes; i += step) {
			row[i++] = new_row[j++];
			row[i++] = new_row[j++];
			row[i++] = new_row[j++];
			row[i++] = new_row[j++];
		}
	} else {
		memcpy(row, new_row, rowbytes);
	}
}

static void
end_callback(png_structp png, png_infop info)
{
}


int
main(int argc, char **argv)
{
	FILE *f;
	unsigned char buffer[1024];
	int br;
	int x, y, c;

	if (argc != 4) {
		usage();
		return 1;
	}

	printf(" CONVERT: %s (%s)\n", argv[1], argv[3]);

	png = png_create_read_struct(PNG_LIBPNG_VER_STRING, 0, 0, 0);
	info = png_create_info_struct(png);

	png_set_progressive_read_fn(png, NULL, info_callback, row_callback, end_callback);

	f = fopen(argv[1], "rb");
	if (f == NULL) {
		printf("          Unable to open %s\n", argv[1]);
		return 1;
	}

	do {
		br = fread(buffer, 1, 1024, f);
		if (br > 0) {
			png_process_data(png, info, buffer, br);
		}
	} while (br > 0);

	if (br < 0) {
		printf("Error reading input: %s\n", strerror(errno));
		fclose(f);
		return 1;
	}

	fclose(f);

	detect_hotspot();

	f = fopen(argv[2], "w");
	if (f == NULL) {
		printf("          Unable to open %s\n", argv[2]);
		return 2;
	}

	fprintf(f, "/* This file is auto-generated from %s\n", argv[1]);
	fprintf(f, " *\n * Do not edit this file directly.\n */\n\n");
	fprintf(f, "#include <sys/types.h>\n\n");
	fprintf(f, "#include <stdint.h>\n\n");
	fprintf(f, "#include <stdbool.h>\n\n");
	fprintf(f, "#include <libnsfb.h>\n\n");
	fprintf(f, "#include \"netsurf/plot_style.h\"\n");
	fprintf(f, "#include \"framebuffer/gui.h\"\n");
	fprintf(f, "#include \"framebuffer/fbtk.h\"\n\n");

	fprintf(f, "static uint8_t %s_pixdata[] = {\n", argv[3]);
	for (y = 0; y < HEIGHT; ++y) {
		unsigned char *rowptr = bitmap_data + (rowstride * y);
		if (is_cursor) {
			/* If it's a cursor, skip one row and one column */
			rowptr += rowstride + 4;
		}
		fprintf(f, "\t");
		for (x = 0; x < WIDTH; ++x) {
			for (c = 0; c < 4; ++c) {
				unsigned char b = *rowptr++;
				fprintf(f, "0x%02x, ", b);
			}
		}
		fprintf(f, "\n");
	}
	fprintf(f, "};\n\n");

	fprintf(f, "struct fbtk_bitmap %s = {\n", argv[3]);
	fprintf(f, "\t.width\t\t= %d,\n", WIDTH);
	fprintf(f, "\t.height\t\t= %d,\n", HEIGHT);
	fprintf(f, "\t.hot_x\t\t= %d,\n", HOT_X);
	fprintf(f, "\t.hot_y\t\t= %d,\n", HOT_Y);
	fprintf(f, "\t.pixdata\t= %s_pixdata,\n", argv[3]);

	fprintf(f, "};\n\n");
	fclose(f);

	return 0;
}

/*
 * Local Variables:
 * c-basic-offset:8
 * End:
 */







netsurf-vince/pdf/tools/coverity-build.sh

#!/bin/bash
#
# Copyright © 2013 Vincent Sanders <vince@netsurf-browser.org>
#
# Permission is hereby granted, free of charge, to any person obtaining a copy
# of this software and associated documentation files (the "Software"), to deal
# in the Software without restriction, including without limitation the rights
# to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
# copies of the Software, and to permit persons to whom the Software is
# furnished to do so, subject to the following conditions:
#
#   * The above copyright notice and this permission notice shall be included in
#     all copies or substantial portions of the Software.
#
# THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
# IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
# FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.  IN NO EVENT SHALL THE
# AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
# LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
# OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
# THE SOFTWARE.

# CI system coverity build and submission script
#
# Usage: coverity-build.sh
#

# environment variables
#
# HOST The ABI to be compiled for
# COVERITY_TOKEN
# COVERITY_USER
# COVERITY_PREFIX path to tools else default is used
#
# either PREFIX or JENKINS_HOME

COVERITY_PROJECT="NetSurf+Browser"

# build gtk2, framebuffer and monkey frontend by default
TARGETS="gtk2 framebuffer monkey"

# setup build environment
export PREFIX=${PREFIX:-${JENKINS_HOME}/artifacts-${HOST}}
export PKG_CONFIG_PATH=${PREFIX}/lib/pkgconfig
export LD_LIBRARY_PATH=${LD_LIBRARY_PATH}:${PREFIX}/lib
export PATH=${PATH}:${PREFIX}/bin

# Coverity tools location 
COVERITY_PREFIX=${COVERITY_PREFIX:-/opt/coverity/cov-analysis-linux64-7.5.0}
COVERITY_VERSION=$(git rev-parse HEAD)

export PATH=${PATH}:${COVERITY_PREFIX}/bin

COVERITY_TAR=coverity-scan.tar

# cleanup before we start
rm -rf cov-int/ ${COVERITY_TAR} ${COVERITY_TAR}.gz

for TARGET in ${TARGETS}; do
  make clean TARGET=${TARGET}
done

# Do the builds using coverity data gathering tool
for TARGET in ${TARGETS}; do
    cov-build --dir cov-int make CCACHE= TARGET=${TARGET}
done

tar cf ${COVERITY_TAR} cov-int

gzip -9 ${COVERITY_TAR}

curl --form "project=${COVERITY_PROJECT}" --form "token=${COVERITY_TOKEN}" --form "email=${COVERITY_USER}" --form "file=@${COVERITY_TAR}.gz" --form "version=${COVERITY_VERSION}" --form "description=Git Head build" "https://scan.coverity.com/builds?project=${COVERITY_PROJECT}"







netsurf-vince/pdf/tools/fetch-transifex.pl

#!/usr/bin/perl
#
# Copyright © 2013 Vincent Sanders <vince@netsurf-browser.org>
#
# Permission is hereby granted, free of charge, to any person obtaining a copy
# of this software and associated documentation files (the "Software"), to deal
# in the Software without restriction, including without limitation the rights
# to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
# copies of the Software, and to permit persons to whom the Software is
# furnished to do so, subject to the following conditions:
# 
#   * The above copyright notice and this permission notice shall be included in
#     all copies or substantial portions of the Software.
# 
# THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
# IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
# FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.  IN NO EVENT SHALL THE
# AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
# LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
# OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
# THE SOFTWARE.

=head1

retrive resource from transifex service

=cut

use strict;
use Getopt::Long ();
use LWP::UserAgent;
use JSON qw( decode_json );
use Data::Dumper;
use Fcntl qw( O_CREAT O_EXCL O_WRONLY O_APPEND O_RDONLY O_WRONLY );

use constant GETOPT_OPTS => qw( auto_abbrev no_getopt_compat bundling );
use constant GETOPT_SPEC =>
  qw( output|o=s
      lang|l=s
      resource|res|r=s
      project|prj|p=s
      user|u=s
      password|w=s
      help|h|? );

# ensure no locale translation is applied and leave it all in UTF-8
use bytes;

# default option values:
my %opt = qw( resource messagesany project netsurf user netsurf );

sub output_stream ();
sub usage         ();

sub main ()
{
    my $output;
    my $opt_ok;

    # option parsing:
    Getopt::Long::Configure( GETOPT_OPTS );
    $opt_ok = Getopt::Long::GetOptions( \%opt, GETOPT_SPEC );

    if( $opt_ok )
    {
        $output = output_stream();
    }

    # double check the options are sane (and we weren't asked for the help)
    if( !$opt_ok || $opt{help} || $opt{lang} !~ /^[a-z]{2}$/ )
    {
        usage();
    }

    my $transifexurl = "https://www.transifex.com/api/2/project/" . $opt{project} . "/resource/" . $opt{resource} . "/translation/" . $opt{lang} . "/";

    my $ua = LWP::UserAgent->new;
    $ua->credentials(
	'www.transifex.com:443',
	'Transifex API',
	$opt{user} => $opt{password}
	);

    my $response = $ua->get( $transifexurl );
    if (!$response->is_success) {
	die $response->status_line . " When fetching " . $transifexurl;
    }

    # Decode the entire JSON
    my $decoded_json = decode_json( $response->decoded_content );

    print ( $output $decoded_json->{'content'} ); 
}

main();

sub usage ()
{
    print(STDERR <<TXT );
usage:
     $0 -l lang-code \
           [-o output-file] [-r resource] [-p project] [-u user] [-w password] 

     lang-code  : en fr ko ...  (no default)
     project    : transifex project (default 'netsurf')
     resource   : transifex resource (default 'messagesany')
     user       : transifex resource (default 'netsurf')
     password   : transifex resource (no default)
     output-file: defaults to standard output
TXT
    exit(1);
}

sub output_stream ()
{
    if( $opt{output} )
    {
        my $ofh;

        sysopen( $ofh, $opt{output}, O_CREAT|O_EXCL|O_APPEND|O_WRONLY ) ||
          die( "$0: Failed to open output file $opt{output}: $!\n" );

        return $ofh;
    }

    return \*STDOUT;
}







netsurf-vince/pdf/tools/git-date.sh

#!/bin/bash
#
# Copyright © 2016 Michael Drake <tlsa@netsurf-browser.org>
#
# Permission is hereby granted, free of charge, to any person obtaining a copy
# of this software and associated documentation files (the "Software"), to deal
# in the Software without restriction, including without limitation the rights
# to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
# copies of the Software, and to permit persons to whom the Software is
# furnished to do so, subject to the following conditions:
#
#   * The above copyright notice and this permission notice shall be included in
#     all copies or substantial portions of the Software.
#
# THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
# IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
# FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.  IN NO EVENT SHALL THE
# AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
# LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
# OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
# THE SOFTWARE.

# Sets the timestamp of files to the last time a commit touched them in
# the given subtree.
#
# Usage: git-date.sh <PATH>
#
# Example: /utils/git-date.sh riscos/distribution

set -e

for FILE in $(git ls-files ${1})
do
    TIME=$(git log --pretty=format:%cd -n 1 --date=iso "$FILE")
    touch -m -d "$TIME" "$FILE"
done







netsurf-vince/pdf/tools/git-testament.pl

#!/usr/bin/perl -w

use strict;

=head1

Generate a testament describing the current Git status. This gets written
out in a C form which can be used to construct the NetSurf Git testament
file for signon notification.

If there is no Git in place, the data is invented arbitrarily.

=cut

$ENV{LC_ALL} = 'C';

my $root = shift @ARGV;
my $targetfile = shift @ARGV;

my %gitinfo; # The Git information

$root .= "/" unless ($root =~ m@/$@);

my $git_present = 0;
if ( -d ".git" ) {
   $git_present = 1;
}

sub compat_tmpnam {
   # File::Temp was introduced in Perl 5.6.1
   my $have_file_tmp = eval { require File::Temp };

   if ( ! $have_file_tmp ) {
     return "$$.gitt";
   } else {
     return File::Temp::tmpnam();
   }
}

sub compat_md5_hex {
   # Digest::MD5 was introduced in Perl 5.7.1
   my $have_digest_md5 = eval { require Digest::MD5 };
   my $have_md5 = eval { require MD5 };
   my $data = shift;

   if ( ! $have_digest_md5 ) {
     return MD5->hexhash($data);
   } else {
     return Digest::MD5->new->add($data)->hexdigest;
   }
}

sub gather_output {
   my $cmd = shift;
   my $tmpfile = compat_tmpnam();
   local $/ = undef();
   system("$cmd > $tmpfile");
   open(my $CMDH, "<", $tmpfile);
   my $ret = <$CMDH>;
   close($CMDH);
   unlink($tmpfile);
   return $ret;
}

if ( $git_present ) {
   my @bits = split /\s+/, `git config --get-regexp "^remote.*.url\$"`;
   $gitinfo{url} = $bits[1];
   chomp $gitinfo{url};
   $gitinfo{revision} = `git rev-parse HEAD`;
   chomp $gitinfo{revision};
   $gitinfo{branch} = `git for-each-ref --format="\%(refname:short)" \$(git symbolic-ref HEAD 2>/dev/null || git show-ref -s HEAD)`;
   chomp $gitinfo{branch};
   @bits = split /\s+/, `git describe --tags --exact-match HEAD 2>/dev/null`;
   $bits[0] = "" unless exists $bits[0];
   $gitinfo{tag} = $bits[0];
   $gitinfo{branch} = $gitinfo{tag} if ($gitinfo{tag} =~ m@.@);
} else {
   $gitinfo{url} = "http://nowhere/tarball/";
   $gitinfo{revision} = "unknown";
   $gitinfo{branch} = "tarball";
   $gitinfo{tag} = "";
}

my %gitstatus; # The Git status output

if ( $git_present ) {
   foreach my $line (split(/\n/, gather_output("git status --porcelain"))) {
      chomp $line;
      my ($X, $Y, $fp) = ($line =~ /^(.)(.) (.+)$/);
      my $fn = $fp;
      $fn = ($fp =~ /(.+) ->/) if ($fp =~ / -> /);
      next unless (care_about_file($fn));
      # Normalise $X and $Y (WT and index) into a simple A/M/D etc
      
      $gitstatus{$fn} = "$X$Y";
   }
}

my %userinfo; # The information about the current user

{
   my @pwent = getpwuid($<);
   $userinfo{USERNAME} = $pwent[0];
   my $gecos = $pwent[6];
   $gecos =~ s/,.+//g;
   $gecos =~ s/"/'/g;
   $gecos =~ s/\\/\\\\/g;
   $userinfo{GECOS} = $gecos;
}

# The current date, in AmigaOS version friendly format (dd.mm.yyyy)

my ($sec,$min,$hour,$mday,$mon,$year,$wday,$yday,$isdst) = localtime();
my $compiledate = sprintf("%02d.%02d.%d",$mday,$mon+1,$year+1900);
chomp $compiledate;

# Spew the testament out

my $testament = "";

$testament .= "#define USERNAME \"$userinfo{USERNAME}\"\n";
$testament .= "#define GECOS \"$userinfo{GECOS}\"\n";

my $qroot = $root;
$qroot =~ s/"/\\"/g;

my $hostname = $ENV{HOSTNAME};

unless ( defined($hostname) && $hostname ne "") {
   # Try hostname command if env-var empty
   $hostname = gather_output("hostname");
   chomp $hostname;
}

$hostname = "unknown-host" unless (defined($hostname) && $hostname ne "");
$hostname =~ s/"/\\"/g;

$testament .= "#define WT_ROOT \"$qroot\"\n";
$testament .= "#define WT_HOSTNAME \"$hostname\"\n";
$testament .= "#define WT_COMPILEDATE \"$compiledate\"\n";

my $cibuild = $ENV{CI_BUILD};
if (defined ($cibuild) && ($cibuild ne '')) {
   $testament .= "#define CI_BUILD \"$cibuild\"\n";
}

$testament .= "#define WT_BRANCHPATH \"$gitinfo{branch}\"\n";

if ($gitinfo{branch} =~ m@^master$@) {
   $testament .= "#define WT_BRANCHISMASTER 1\n";
}
if ($gitinfo{tag} =~ m@.@) {
   $testament .= "#define WT_BRANCHISTAG 1\n";
   $testament .= "#define WT_TAGIS \"$gitinfo{tag}\"\n";
}
if ($gitinfo{url} =~ m@/tarball/@) {
   $testament .= "#define WT_NO_GIT 1\n";
}
$testament .= "#define WT_REVID \"$gitinfo{revision}\"\n";
$testament .= "#define WT_MODIFIED " . scalar(keys %gitstatus) . "\n";
$testament .= "#define WT_MODIFICATIONS {\\\n";
my $doneone = 0;
foreach my $filename (sort keys %gitstatus) {
   if ($doneone) {
      $testament .= ", \\\n";
   }
   $testament .= "  { \"$filename\", \"$gitstatus{$filename}\" }";
   $doneone = 1;
}
$testament .= " \\\n}\n";

my $oldcsum = "";
if ( -e $targetfile ) {
   open(my $OLDVALUES, "<", $targetfile);
   foreach my $line (readline($OLDVALUES)) {
      if ($line =~ /MD5:([0-9a-f]+)/) {
         $oldcsum = $1;
      }
   }
   close($OLDVALUES);
}

my $newcsum = compat_md5_hex($testament);

if ($oldcsum ne $newcsum) {
   print "TESTMENT: $targetfile\n";
   open(my $NEWVALUES, ">", $targetfile) or die "$!";
   print $NEWVALUES "/* ", $targetfile,"\n";
   print $NEWVALUES <<'EOS';
 * 
 * Revision testament.
 *
 * *WARNING* this file is automatically generated by git-testament.pl 
 *
 * Copyright 2012 NetSurf Browser Project
 */

EOS

   print $NEWVALUES "#ifndef NETSURF_REVISION_TESTAMENT\n";
   print $NEWVALUES "#define NETSURF_REVISION_TESTAMENT \"$newcsum\"\n\n";
   print $NEWVALUES "/* Revision testament checksum:\n";
   print $NEWVALUES " * MD5:", $newcsum,"\n */\n\n";
   print $NEWVALUES "/* Revision testament: */\n";
   print $NEWVALUES $testament;
   print $NEWVALUES "\n#endif\n";
   close($NEWVALUES);
     foreach my $unwanted (@ARGV) {
        next unless(-e $unwanted);
        print "TESTAMENT: Removing $unwanted\n";
        system("rm", "-f", "--", $unwanted);
     }
} else {
   print "TESTMENT: unchanged\n";
}

exit 0;

sub care_about_file {
   my ($fn) = @_;
   return 0 if ($fn =~ /\.d$/); # Don't care for extraneous DEP files
   return 0 if ($fn =~ /\.a$/); # Don't care for extraneous archive files
   return 0 if ($fn =~ /\.md5$/); # Don't care for md5sum files
   return 0 if ($fn =~ /\.map$/); # Don't care for map files
   return 0 if ($fn =~ /\.gitt$/); # Don't care for testament temp files
   return 1;
}







netsurf-vince/pdf/tools/idna-derived-props-gen.pl

#!/usr/bin/perl
#
# Copyright 2014 Chris Young <chris@unsatisfactorysoftware.co.uk>
#
# This file is part of NetSurf, http://www.netsurf-browser.org/
#
# NetSurf is free software; you can redistribute it and/or modify
# it under the terms of the GNU General Public License as published by
# the Free Software Foundation; version 2 of the License.
#
# NetSurf is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU General Public License for more details.
#
# You should have received a copy of the GNU General Public License
# along with this program.  If not, see <http://www.gnu.org/licenses/>.

use strict;

use Getopt::Long ();
use Fcntl qw( O_CREAT O_EXCL O_WRONLY O_APPEND O_RDONLY O_WRONLY );

use constant GETOPT_OPTS => qw( auto_abbrev no_getopt_compat bundling );
use constant GETOPT_SPEC =>
  qw( output|o=s
      properties|p=s
      joining|j=s
      help|h|? );

# default option values:
my %opt = qw(properties "idna-tables-properties.csv" joining "DerivedJoiningType.txt");

sub usage
{
    my @fmt = map { s/::$//; $_ } keys(%{$::{'msgfmt::'}});
    print(STDERR <<TXT );
usage:
     $0 [-o output-file] -p properties-file -j joining-file

     output-file   : defaults to standard output
TXT
    exit(1);
}

sub output_stream
{
    if( $opt{output} )
    {
	my $ofh;

	sysopen( $ofh, $opt{output}, O_CREAT|O_EXCL|O_APPEND|O_WRONLY ) ||
	  die( "$0: Failed to open output file $opt{output}: $!\n" );

	return $ofh;
    }

    return \*STDOUT;
}

sub input_stream
{
    my $stream = $_[0];

    if( $opt{$stream} )
    {
	my $ifh;

	sysopen( $ifh, $opt{$stream}, O_RDONLY ) ||
	    die( "$0: Failed to open input file $stream: $!\n" );

	return $ifh;
    }
    die( "$0: No input file for $stream");
}

sub main
{
    my $output;
    my $properties;
    my $joining;
    my $opt_ok;

    # option parsing:
    Getopt::Long::Configure( GETOPT_OPTS );
    $opt_ok = Getopt::Long::GetOptions( \%opt, GETOPT_SPEC );

    # double check the options are sane (and we weren't asked for the help)
    if( !$opt_ok || $opt{help} )
    {
        usage();
    }

    # open the appropriate files
    $properties = input_stream("properties");
    $joining = input_stream("joining");
    $output = output_stream();

    
    print { $output } <<HEADER;
/* This file is generated by idna-derived-props-gen.pl
 * DO NOT EDIT BY HAND
 */
#ifndef _NETSURF_UTILS_IDNA_PROPS_H_
#define _NETSURF_UTILS_IDNA_PROPS_H_

typedef enum idna_property {
	IDNA_P_PVALID		= 1,
	IDNA_P_CONTEXTJ		= 2,
	IDNA_P_CONTEXTO		= 3,
	IDNA_P_DISALLOWED	= 4,
	IDNA_P_UNASSIGNED	= 5
} idna_property;

typedef enum idna_unicode_jt {
	IDNA_UNICODE_JT_U	= 0,
	IDNA_UNICODE_JT_C	= 1,
	IDNA_UNICODE_JT_D	= 2,
	IDNA_UNICODE_JT_R	= 3,
	IDNA_UNICODE_JT_T	= 4,
	IDNA_UNICODE_JT_L	= 5
} idna_unicode_jt;


typedef struct idna_table {
	int32_t start;
	int32_t end;
	union p {
		idna_property property;
		idna_unicode_jt jt;
	} p;
} idna_table;

idna_table idna_derived[] = {
HEADER


    my $line = <$properties>; # discard header line

    while($line = <$properties>) {
	my @items = split(/\,/, $line);
	my @codepoints = split(/-/, $items[0]);
	if($#codepoints == 0) {
	    $codepoints[1] = $codepoints[0];
	}
	print { $output } "\t{ 0x" . $codepoints[0] . ", 0x" . $codepoints[1] . ", .p.property = IDNA_P_" . $items[1] . " },\n";
    }

    close($properties);

    print { $output } <<HEADER;
	{ 0, 0, .p.property = 0}
};

idna_table idna_joiningtype[] = {
HEADER


    while($line = <$joining>) {
	chop($line);
	if(substr($line, 0, 1) eq '#') {next;}
	if(length($line) == 0) {next;}
	my @items = split(/;/, $line);
	my @codepoints = split(/\./, $items[0]);
	if($#codepoints == 0) {
	    $codepoints[2] = $codepoints[0];
	}
	print { $output } "\t{ 0x" . $codepoints[0] . ", 0x" . $codepoints[2] . ", .p.jt = IDNA_UNICODE_JT_" . substr($items[1], 1, 1) . " },\n";
    }

    close($joining);

    print { $output } <<HEADER;
	{ 0, 0, .p.jt = 0}
};
#endif
HEADER


}

main();







netsurf-vince/pdf/tools/idna-tables-properties.csv

			Codepoint			Property			Status			Description


			0000-002C			DISALLOWED						NULL..COMMA


			002D			PVALID						HYPHEN-MINUS


			002E-002F			DISALLOWED						FULL STOP..SOLIDUS


			0030-0039			PVALID						DIGIT ZERO..DIGIT NINE


			003A-0060			DISALLOWED						COLON..GRAVE ACCENT


			0061-007A			PVALID						LATIN SMALL LETTER A..LATIN SMALL LETTER Z


			007B-00B6			DISALLOWED						LEFT CURLY BRACKET..PILCROW SIGN


			00B7			CONTEXTO						MIDDLE DOT


			00B8-00DE			DISALLOWED						CEDILLA..LATIN CAPITAL LETTER THORN


			00DF-00F6			PVALID						LATIN SMALL LETTER SHARP S..LATIN SMALL LETTER O WITH DIAERESIS


			00F7			DISALLOWED						DIVISION SIGN


			00F8-00FF			PVALID						LATIN SMALL LETTER O WITH STROKE..LATIN SMALL LETTER Y WITH DIAERESIS


			0100			DISALLOWED						LATIN CAPITAL LETTER A WITH MACRON


			0101			PVALID						LATIN SMALL LETTER A WITH MACRON


			0102			DISALLOWED						LATIN CAPITAL LETTER A WITH BREVE


			0103			PVALID						LATIN SMALL LETTER A WITH BREVE


			0104			DISALLOWED						LATIN CAPITAL LETTER A WITH OGONEK


			0105			PVALID						LATIN SMALL LETTER A WITH OGONEK


			0106			DISALLOWED						LATIN CAPITAL LETTER C WITH ACUTE


			0107			PVALID						LATIN SMALL LETTER C WITH ACUTE


			0108			DISALLOWED						LATIN CAPITAL LETTER C WITH CIRCUMFLEX


			0109			PVALID						LATIN SMALL LETTER C WITH CIRCUMFLEX


			010A			DISALLOWED						LATIN CAPITAL LETTER C WITH DOT ABOVE


			010B			PVALID						LATIN SMALL LETTER C WITH DOT ABOVE


			010C			DISALLOWED						LATIN CAPITAL LETTER C WITH CARON


			010D			PVALID						LATIN SMALL LETTER C WITH CARON


			010E			DISALLOWED						LATIN CAPITAL LETTER D WITH CARON


			010F			PVALID						LATIN SMALL LETTER D WITH CARON


			0110			DISALLOWED						LATIN CAPITAL LETTER D WITH STROKE


			0111			PVALID						LATIN SMALL LETTER D WITH STROKE


			0112			DISALLOWED						LATIN CAPITAL LETTER E WITH MACRON


			0113			PVALID						LATIN SMALL LETTER E WITH MACRON


			0114			DISALLOWED						LATIN CAPITAL LETTER E WITH BREVE


			0115			PVALID						LATIN SMALL LETTER E WITH BREVE


			0116			DISALLOWED						LATIN CAPITAL LETTER E WITH DOT ABOVE


			0117			PVALID						LATIN SMALL LETTER E WITH DOT ABOVE


			0118			DISALLOWED						LATIN CAPITAL LETTER E WITH OGONEK


			0119			PVALID						LATIN SMALL LETTER E WITH OGONEK


			011A			DISALLOWED						LATIN CAPITAL LETTER E WITH CARON


			011B			PVALID						LATIN SMALL LETTER E WITH CARON


			011C			DISALLOWED						LATIN CAPITAL LETTER G WITH CIRCUMFLEX


			011D			PVALID						LATIN SMALL LETTER G WITH CIRCUMFLEX


			011E			DISALLOWED						LATIN CAPITAL LETTER G WITH BREVE


			011F			PVALID						LATIN SMALL LETTER G WITH BREVE


			0120			DISALLOWED						LATIN CAPITAL LETTER G WITH DOT ABOVE


			0121			PVALID						LATIN SMALL LETTER G WITH DOT ABOVE


			0122			DISALLOWED						LATIN CAPITAL LETTER G WITH CEDILLA


			0123			PVALID						LATIN SMALL LETTER G WITH CEDILLA


			0124			DISALLOWED						LATIN CAPITAL LETTER H WITH CIRCUMFLEX


			0125			PVALID						LATIN SMALL LETTER H WITH CIRCUMFLEX


			0126			DISALLOWED						LATIN CAPITAL LETTER H WITH STROKE


			0127			PVALID						LATIN SMALL LETTER H WITH STROKE


			0128			DISALLOWED						LATIN CAPITAL LETTER I WITH TILDE


			0129			PVALID						LATIN SMALL LETTER I WITH TILDE


			012A			DISALLOWED						LATIN CAPITAL LETTER I WITH MACRON


			012B			PVALID						LATIN SMALL LETTER I WITH MACRON


			012C			DISALLOWED						LATIN CAPITAL LETTER I WITH BREVE


			012D			PVALID						LATIN SMALL LETTER I WITH BREVE


			012E			DISALLOWED						LATIN CAPITAL LETTER I WITH OGONEK


			012F			PVALID						LATIN SMALL LETTER I WITH OGONEK


			0130			DISALLOWED						LATIN CAPITAL LETTER I WITH DOT ABOVE


			0131			PVALID						LATIN SMALL LETTER DOTLESS I


			0132-0134			DISALLOWED						LATIN CAPITAL LIGATURE IJ..LATIN CAPITAL LETTER J WITH CIRCUMFLEX


			0135			PVALID						LATIN SMALL LETTER J WITH CIRCUMFLEX


			0136			DISALLOWED						LATIN CAPITAL LETTER K WITH CEDILLA


			0137-0138			PVALID						LATIN SMALL LETTER K WITH CEDILLA..LATIN SMALL LETTER KRA


			0139			DISALLOWED						LATIN CAPITAL LETTER L WITH ACUTE


			013A			PVALID						LATIN SMALL LETTER L WITH ACUTE


			013B			DISALLOWED						LATIN CAPITAL LETTER L WITH CEDILLA


			013C			PVALID						LATIN SMALL LETTER L WITH CEDILLA


			013D			DISALLOWED						LATIN CAPITAL LETTER L WITH CARON


			013E			PVALID						LATIN SMALL LETTER L WITH CARON


			013F-0141			DISALLOWED						LATIN CAPITAL LETTER L WITH MIDDLE DOT..LATIN CAPITAL LETTER L WITH STROKE


			0142			PVALID						LATIN SMALL LETTER L WITH STROKE


			0143			DISALLOWED						LATIN CAPITAL LETTER N WITH ACUTE


			0144			PVALID						LATIN SMALL LETTER N WITH ACUTE


			0145			DISALLOWED						LATIN CAPITAL LETTER N WITH CEDILLA


			0146			PVALID						LATIN SMALL LETTER N WITH CEDILLA


			0147			DISALLOWED						LATIN CAPITAL LETTER N WITH CARON


			0148			PVALID						LATIN SMALL LETTER N WITH CARON


			0149-014A			DISALLOWED						LATIN SMALL LETTER N PRECEDED BY APOSTROPHE..LATIN CAPITAL LETTER ENG


			014B			PVALID						LATIN SMALL LETTER ENG


			014C			DISALLOWED						LATIN CAPITAL LETTER O WITH MACRON


			014D			PVALID						LATIN SMALL LETTER O WITH MACRON


			014E			DISALLOWED						LATIN CAPITAL LETTER O WITH BREVE


			014F			PVALID						LATIN SMALL LETTER O WITH BREVE


			0150			DISALLOWED						LATIN CAPITAL LETTER O WITH DOUBLE ACUTE


			0151			PVALID						LATIN SMALL LETTER O WITH DOUBLE ACUTE


			0152			DISALLOWED						LATIN CAPITAL LIGATURE OE


			0153			PVALID						LATIN SMALL LIGATURE OE


			0154			DISALLOWED						LATIN CAPITAL LETTER R WITH ACUTE


			0155			PVALID						LATIN SMALL LETTER R WITH ACUTE


			0156			DISALLOWED						LATIN CAPITAL LETTER R WITH CEDILLA


			0157			PVALID						LATIN SMALL LETTER R WITH CEDILLA


			0158			DISALLOWED						LATIN CAPITAL LETTER R WITH CARON


			0159			PVALID						LATIN SMALL LETTER R WITH CARON


			015A			DISALLOWED						LATIN CAPITAL LETTER S WITH ACUTE


			015B			PVALID						LATIN SMALL LETTER S WITH ACUTE


			015C			DISALLOWED						LATIN CAPITAL LETTER S WITH CIRCUMFLEX


			015D			PVALID						LATIN SMALL LETTER S WITH CIRCUMFLEX


			015E			DISALLOWED						LATIN CAPITAL LETTER S WITH CEDILLA


			015F			PVALID						LATIN SMALL LETTER S WITH CEDILLA


			0160			DISALLOWED						LATIN CAPITAL LETTER S WITH CARON


			0161			PVALID						LATIN SMALL LETTER S WITH CARON


			0162			DISALLOWED						LATIN CAPITAL LETTER T WITH CEDILLA


			0163			PVALID						LATIN SMALL LETTER T WITH CEDILLA


			0164			DISALLOWED						LATIN CAPITAL LETTER T WITH CARON


			0165			PVALID						LATIN SMALL LETTER T WITH CARON


			0166			DISALLOWED						LATIN CAPITAL LETTER T WITH STROKE


			0167			PVALID						LATIN SMALL LETTER T WITH STROKE


			0168			DISALLOWED						LATIN CAPITAL LETTER U WITH TILDE


			0169			PVALID						LATIN SMALL LETTER U WITH TILDE


			016A			DISALLOWED						LATIN CAPITAL LETTER U WITH MACRON


			016B			PVALID						LATIN SMALL LETTER U WITH MACRON


			016C			DISALLOWED						LATIN CAPITAL LETTER U WITH BREVE


			016D			PVALID						LATIN SMALL LETTER U WITH BREVE


			016E			DISALLOWED						LATIN CAPITAL LETTER U WITH RING ABOVE


			016F			PVALID						LATIN SMALL LETTER U WITH RING ABOVE


			0170			DISALLOWED						LATIN CAPITAL LETTER U WITH DOUBLE ACUTE


			0171			PVALID						LATIN SMALL LETTER U WITH DOUBLE ACUTE


			0172			DISALLOWED						LATIN CAPITAL LETTER U WITH OGONEK


			0173			PVALID						LATIN SMALL LETTER U WITH OGONEK


			0174			DISALLOWED						LATIN CAPITAL LETTER W WITH CIRCUMFLEX


			0175			PVALID						LATIN SMALL LETTER W WITH CIRCUMFLEX


			0176			DISALLOWED						LATIN CAPITAL LETTER Y WITH CIRCUMFLEX


			0177			PVALID						LATIN SMALL LETTER Y WITH CIRCUMFLEX


			0178-0179			DISALLOWED						LATIN CAPITAL LETTER Y WITH DIAERESIS..LATIN CAPITAL LETTER Z WITH ACUTE


			017A			PVALID						LATIN SMALL LETTER Z WITH ACUTE


			017B			DISALLOWED						LATIN CAPITAL LETTER Z WITH DOT ABOVE


			017C			PVALID						LATIN SMALL LETTER Z WITH DOT ABOVE


			017D			DISALLOWED						LATIN CAPITAL LETTER Z WITH CARON


			017E			PVALID						LATIN SMALL LETTER Z WITH CARON


			017F			DISALLOWED						LATIN SMALL LETTER LONG S


			0180			PVALID						LATIN SMALL LETTER B WITH STROKE


			0181-0182			DISALLOWED						LATIN CAPITAL LETTER B WITH HOOK..LATIN CAPITAL LETTER B WITH TOPBAR


			0183			PVALID						LATIN SMALL LETTER B WITH TOPBAR


			0184			DISALLOWED						LATIN CAPITAL LETTER TONE SIX


			0185			PVALID						LATIN SMALL LETTER TONE SIX


			0186-0187			DISALLOWED						LATIN CAPITAL LETTER OPEN O..LATIN CAPITAL LETTER C WITH HOOK


			0188			PVALID						LATIN SMALL LETTER C WITH HOOK


			0189-018B			DISALLOWED						LATIN CAPITAL LETTER AFRICAN D..LATIN CAPITAL LETTER D WITH TOPBAR


			018C-018D			PVALID						LATIN SMALL LETTER D WITH TOPBAR..LATIN SMALL LETTER TURNED DELTA


			018E-0191			DISALLOWED						LATIN CAPITAL LETTER REVERSED E..LATIN CAPITAL LETTER F WITH HOOK


			0192			PVALID						LATIN SMALL LETTER F WITH HOOK


			0193-0194			DISALLOWED						LATIN CAPITAL LETTER G WITH HOOK..LATIN CAPITAL LETTER GAMMA


			0195			PVALID						LATIN SMALL LETTER HV


			0196-0198			DISALLOWED						LATIN CAPITAL LETTER IOTA..LATIN CAPITAL LETTER K WITH HOOK


			0199-019B			PVALID						LATIN SMALL LETTER K WITH HOOK..LATIN SMALL LETTER LAMBDA WITH STROKE


			019C-019D			DISALLOWED						LATIN CAPITAL LETTER TURNED M..LATIN CAPITAL LETTER N WITH LEFT HOOK


			019E			PVALID						LATIN SMALL LETTER N WITH LONG RIGHT LEG


			019F-01A0			DISALLOWED						LATIN CAPITAL LETTER O WITH MIDDLE TILDE..LATIN CAPITAL LETTER O WITH HORN


			01A1			PVALID						LATIN SMALL LETTER O WITH HORN


			01A2			DISALLOWED						LATIN CAPITAL LETTER OI


			01A3			PVALID						LATIN SMALL LETTER OI


			01A4			DISALLOWED						LATIN CAPITAL LETTER P WITH HOOK


			01A5			PVALID						LATIN SMALL LETTER P WITH HOOK


			01A6-01A7			DISALLOWED						LATIN LETTER YR..LATIN CAPITAL LETTER TONE TWO


			01A8			PVALID						LATIN SMALL LETTER TONE TWO


			01A9			DISALLOWED						LATIN CAPITAL LETTER ESH


			01AA-01AB			PVALID						LATIN LETTER REVERSED ESH LOOP..LATIN SMALL LETTER T WITH PALATAL HOOK


			01AC			DISALLOWED						LATIN CAPITAL LETTER T WITH HOOK


			01AD			PVALID						LATIN SMALL LETTER T WITH HOOK


			01AE-01AF			DISALLOWED						LATIN CAPITAL LETTER T WITH RETROFLEX HOOK..LATIN CAPITAL LETTER U WITH HORN


			01B0			PVALID						LATIN SMALL LETTER U WITH HORN


			01B1-01B3			DISALLOWED						LATIN CAPITAL LETTER UPSILON..LATIN CAPITAL LETTER Y WITH HOOK


			01B4			PVALID						LATIN SMALL LETTER Y WITH HOOK


			01B5			DISALLOWED						LATIN CAPITAL LETTER Z WITH STROKE


			01B6			PVALID						LATIN SMALL LETTER Z WITH STROKE


			01B7-01B8			DISALLOWED						LATIN CAPITAL LETTER EZH..LATIN CAPITAL LETTER EZH REVERSED


			01B9-01BB			PVALID						LATIN SMALL LETTER EZH REVERSED..LATIN LETTER TWO WITH STROKE


			01BC			DISALLOWED						LATIN CAPITAL LETTER TONE FIVE


			01BD-01C3			PVALID						LATIN SMALL LETTER TONE FIVE..LATIN LETTER RETROFLEX CLICK


			01C4-01CD			DISALLOWED						LATIN CAPITAL LETTER DZ WITH CARON..LATIN CAPITAL LETTER A WITH CARON


			01CE			PVALID						LATIN SMALL LETTER A WITH CARON


			01CF			DISALLOWED						LATIN CAPITAL LETTER I WITH CARON


			01D0			PVALID						LATIN SMALL LETTER I WITH CARON


			01D1			DISALLOWED						LATIN CAPITAL LETTER O WITH CARON


			01D2			PVALID						LATIN SMALL LETTER O WITH CARON


			01D3			DISALLOWED						LATIN CAPITAL LETTER U WITH CARON


			01D4			PVALID						LATIN SMALL LETTER U WITH CARON


			01D5			DISALLOWED						LATIN CAPITAL LETTER U WITH DIAERESIS AND MACRON


			01D6			PVALID						LATIN SMALL LETTER U WITH DIAERESIS AND MACRON


			01D7			DISALLOWED						LATIN CAPITAL LETTER U WITH DIAERESIS AND ACUTE


			01D8			PVALID						LATIN SMALL LETTER U WITH DIAERESIS AND ACUTE


			01D9			DISALLOWED						LATIN CAPITAL LETTER U WITH DIAERESIS AND CARON


			01DA			PVALID						LATIN SMALL LETTER U WITH DIAERESIS AND CARON


			01DB			DISALLOWED						LATIN CAPITAL LETTER U WITH DIAERESIS AND GRAVE


			01DC-01DD			PVALID						LATIN SMALL LETTER U WITH DIAERESIS AND GRAVE..LATIN SMALL LETTER TURNED E


			01DE			DISALLOWED						LATIN CAPITAL LETTER A WITH DIAERESIS AND MACRON


			01DF			PVALID						LATIN SMALL LETTER A WITH DIAERESIS AND MACRON


			01E0			DISALLOWED						LATIN CAPITAL LETTER A WITH DOT ABOVE AND MACRON


			01E1			PVALID						LATIN SMALL LETTER A WITH DOT ABOVE AND MACRON


			01E2			DISALLOWED						LATIN CAPITAL LETTER AE WITH MACRON


			01E3			PVALID						LATIN SMALL LETTER AE WITH MACRON


			01E4			DISALLOWED						LATIN CAPITAL LETTER G WITH STROKE


			01E5			PVALID						LATIN SMALL LETTER G WITH STROKE


			01E6			DISALLOWED						LATIN CAPITAL LETTER G WITH CARON


			01E7			PVALID						LATIN SMALL LETTER G WITH CARON


			01E8			DISALLOWED						LATIN CAPITAL LETTER K WITH CARON


			01E9			PVALID						LATIN SMALL LETTER K WITH CARON


			01EA			DISALLOWED						LATIN CAPITAL LETTER O WITH OGONEK


			01EB			PVALID						LATIN SMALL LETTER O WITH OGONEK


			01EC			DISALLOWED						LATIN CAPITAL LETTER O WITH OGONEK AND MACRON


			01ED			PVALID						LATIN SMALL LETTER O WITH OGONEK AND MACRON


			01EE			DISALLOWED						LATIN CAPITAL LETTER EZH WITH CARON


			01EF-01F0			PVALID						LATIN SMALL LETTER EZH WITH CARON..LATIN SMALL LETTER J WITH CARON


			01F1-01F4			DISALLOWED						LATIN CAPITAL LETTER DZ..LATIN CAPITAL LETTER G WITH ACUTE


			01F5			PVALID						LATIN SMALL LETTER G WITH ACUTE


			01F6-01F8			DISALLOWED						LATIN CAPITAL LETTER HWAIR..LATIN CAPITAL LETTER N WITH GRAVE


			01F9			PVALID						LATIN SMALL LETTER N WITH GRAVE


			01FA			DISALLOWED						LATIN CAPITAL LETTER A WITH RING ABOVE AND ACUTE


			01FB			PVALID						LATIN SMALL LETTER A WITH RING ABOVE AND ACUTE


			01FC			DISALLOWED						LATIN CAPITAL LETTER AE WITH ACUTE


			01FD			PVALID						LATIN SMALL LETTER AE WITH ACUTE


			01FE			DISALLOWED						LATIN CAPITAL LETTER O WITH STROKE AND ACUTE


			01FF			PVALID						LATIN SMALL LETTER O WITH STROKE AND ACUTE


			0200			DISALLOWED						LATIN CAPITAL LETTER A WITH DOUBLE GRAVE


			0201			PVALID						LATIN SMALL LETTER A WITH DOUBLE GRAVE


			0202			DISALLOWED						LATIN CAPITAL LETTER A WITH INVERTED BREVE


			0203			PVALID						LATIN SMALL LETTER A WITH INVERTED BREVE


			0204			DISALLOWED						LATIN CAPITAL LETTER E WITH DOUBLE GRAVE


			0205			PVALID						LATIN SMALL LETTER E WITH DOUBLE GRAVE


			0206			DISALLOWED						LATIN CAPITAL LETTER E WITH INVERTED BREVE


			0207			PVALID						LATIN SMALL LETTER E WITH INVERTED BREVE


			0208			DISALLOWED						LATIN CAPITAL LETTER I WITH DOUBLE GRAVE


			0209			PVALID						LATIN SMALL LETTER I WITH DOUBLE GRAVE


			020A			DISALLOWED						LATIN CAPITAL LETTER I WITH INVERTED BREVE


			020B			PVALID						LATIN SMALL LETTER I WITH INVERTED BREVE


			020C			DISALLOWED						LATIN CAPITAL LETTER O WITH DOUBLE GRAVE


			020D			PVALID						LATIN SMALL LETTER O WITH DOUBLE GRAVE


			020E			DISALLOWED						LATIN CAPITAL LETTER O WITH INVERTED BREVE


			020F			PVALID						LATIN SMALL LETTER O WITH INVERTED BREVE


			0210			DISALLOWED						LATIN CAPITAL LETTER R WITH DOUBLE GRAVE


			0211			PVALID						LATIN SMALL LETTER R WITH DOUBLE GRAVE


			0212			DISALLOWED						LATIN CAPITAL LETTER R WITH INVERTED BREVE


			0213			PVALID						LATIN SMALL LETTER R WITH INVERTED BREVE


			0214			DISALLOWED						LATIN CAPITAL LETTER U WITH DOUBLE GRAVE


			0215			PVALID						LATIN SMALL LETTER U WITH DOUBLE GRAVE


			0216			DISALLOWED						LATIN CAPITAL LETTER U WITH INVERTED BREVE


			0217			PVALID						LATIN SMALL LETTER U WITH INVERTED BREVE


			0218			DISALLOWED						LATIN CAPITAL LETTER S WITH COMMA BELOW


			0219			PVALID						LATIN SMALL LETTER S WITH COMMA BELOW


			021A			DISALLOWED						LATIN CAPITAL LETTER T WITH COMMA BELOW


			021B			PVALID						LATIN SMALL LETTER T WITH COMMA BELOW


			021C			DISALLOWED						LATIN CAPITAL LETTER YOGH


			021D			PVALID						LATIN SMALL LETTER YOGH


			021E			DISALLOWED						LATIN CAPITAL LETTER H WITH CARON


			021F			PVALID						LATIN SMALL LETTER H WITH CARON


			0220			DISALLOWED						LATIN CAPITAL LETTER N WITH LONG RIGHT LEG


			0221			PVALID						LATIN SMALL LETTER D WITH CURL


			0222			DISALLOWED						LATIN CAPITAL LETTER OU


			0223			PVALID						LATIN SMALL LETTER OU


			0224			DISALLOWED						LATIN CAPITAL LETTER Z WITH HOOK


			0225			PVALID						LATIN SMALL LETTER Z WITH HOOK


			0226			DISALLOWED						LATIN CAPITAL LETTER A WITH DOT ABOVE


			0227			PVALID						LATIN SMALL LETTER A WITH DOT ABOVE


			0228			DISALLOWED						LATIN CAPITAL LETTER E WITH CEDILLA


			0229			PVALID						LATIN SMALL LETTER E WITH CEDILLA


			022A			DISALLOWED						LATIN CAPITAL LETTER O WITH DIAERESIS AND MACRON


			022B			PVALID						LATIN SMALL LETTER O WITH DIAERESIS AND MACRON


			022C			DISALLOWED						LATIN CAPITAL LETTER O WITH TILDE AND MACRON


			022D			PVALID						LATIN SMALL LETTER O WITH TILDE AND MACRON


			022E			DISALLOWED						LATIN CAPITAL LETTER O WITH DOT ABOVE


			022F			PVALID						LATIN SMALL LETTER O WITH DOT ABOVE


			0230			DISALLOWED						LATIN CAPITAL LETTER O WITH DOT ABOVE AND MACRON


			0231			PVALID						LATIN SMALL LETTER O WITH DOT ABOVE AND MACRON


			0232			DISALLOWED						LATIN CAPITAL LETTER Y WITH MACRON


			0233-0239			PVALID						LATIN SMALL LETTER Y WITH MACRON..LATIN SMALL LETTER QP DIGRAPH


			023A-023B			DISALLOWED						LATIN CAPITAL LETTER A WITH STROKE..LATIN CAPITAL LETTER C WITH STROKE


			023C			PVALID						LATIN SMALL LETTER C WITH STROKE


			023D-023E			DISALLOWED						LATIN CAPITAL LETTER L WITH BAR..LATIN CAPITAL LETTER T WITH DIAGONAL STROKE


			023F-0240			PVALID						LATIN SMALL LETTER S WITH SWASH TAIL..LATIN SMALL LETTER Z WITH SWASH TAIL


			0241			DISALLOWED						LATIN CAPITAL LETTER GLOTTAL STOP


			0242			PVALID						LATIN SMALL LETTER GLOTTAL STOP


			0243-0246			DISALLOWED						LATIN CAPITAL LETTER B WITH STROKE..LATIN CAPITAL LETTER E WITH STROKE


			0247			PVALID						LATIN SMALL LETTER E WITH STROKE


			0248			DISALLOWED						LATIN CAPITAL LETTER J WITH STROKE


			0249			PVALID						LATIN SMALL LETTER J WITH STROKE


			024A			DISALLOWED						LATIN CAPITAL LETTER SMALL Q WITH HOOK TAIL


			024B			PVALID						LATIN SMALL LETTER Q WITH HOOK TAIL


			024C			DISALLOWED						LATIN CAPITAL LETTER R WITH STROKE


			024D			PVALID						LATIN SMALL LETTER R WITH STROKE


			024E			DISALLOWED						LATIN CAPITAL LETTER Y WITH STROKE


			024F-02AF			PVALID						LATIN SMALL LETTER Y WITH STROKE..LATIN SMALL LETTER TURNED H WITH FISHHOOK AND TAIL


			02B0-02B8			DISALLOWED						MODIFIER LETTER SMALL H..MODIFIER LETTER SMALL Y


			02B9-02C1			PVALID						MODIFIER LETTER PRIME..MODIFIER LETTER REVERSED GLOTTAL STOP


			02C2-02C5			DISALLOWED						MODIFIER LETTER LEFT ARROWHEAD..MODIFIER LETTER DOWN ARROWHEAD


			02C6-02D1			PVALID						MODIFIER LETTER CIRCUMFLEX ACCENT..MODIFIER LETTER HALF TRIANGULAR COLON


			02D2-02EB			DISALLOWED						MODIFIER LETTER CENTRED RIGHT HALF RING..MODIFIER LETTER YANG DEPARTING TONE MARK


			02EC			PVALID						MODIFIER LETTER VOICING


			02ED			DISALLOWED						MODIFIER LETTER UNASPIRATED


			02EE			PVALID						MODIFIER LETTER DOUBLE APOSTROPHE


			02EF-02FF			DISALLOWED						MODIFIER LETTER LOW DOWN ARROWHEAD..MODIFIER LETTER LOW LEFT ARROW


			0300-033F			PVALID						COMBINING GRAVE ACCENT..COMBINING DOUBLE OVERLINE


			0340-0341			DISALLOWED						COMBINING GRAVE TONE MARK..COMBINING ACUTE TONE MARK


			0342			PVALID						COMBINING GREEK PERISPOMENI


			0343-0345			DISALLOWED						COMBINING GREEK KORONIS..COMBINING GREEK YPOGEGRAMMENI


			0346-034E			PVALID						COMBINING BRIDGE ABOVE..COMBINING UPWARDS ARROW BELOW


			034F			DISALLOWED						COMBINING GRAPHEME JOINER


			0350-036F			PVALID						COMBINING RIGHT ARROWHEAD ABOVE..COMBINING LATIN SMALL LETTER X


			0370			DISALLOWED						GREEK CAPITAL LETTER HETA


			0371			PVALID						GREEK SMALL LETTER HETA


			0372			DISALLOWED						GREEK CAPITAL LETTER ARCHAIC SAMPI


			0373			PVALID						GREEK SMALL LETTER ARCHAIC SAMPI


			0374			DISALLOWED						GREEK NUMERAL SIGN


			0375			CONTEXTO						GREEK LOWER NUMERAL SIGN


			0376			DISALLOWED						GREEK CAPITAL LETTER PAMPHYLIAN DIGAMMA


			0377			PVALID						GREEK SMALL LETTER PAMPHYLIAN DIGAMMA


			0378-0379			UNASSIGNED						<RESERVED>..<RESERVED>


			037A			DISALLOWED						GREEK YPOGEGRAMMENI


			037B-037D			PVALID						GREEK SMALL REVERSED LUNATE SIGMA SYMBOL..GREEK SMALL REVERSED DOTTED LUNATE SIGMA SYMBOL


			037E-037F			DISALLOWED						GREEK QUESTION MARK..GREEK CAPITAL LETTER YOT


			0380-0383			UNASSIGNED						<RESERVED>..<RESERVED>


			0384-038A			DISALLOWED						GREEK TONOS..GREEK CAPITAL LETTER IOTA WITH TONOS


			038B			UNASSIGNED						<RESERVED>


			038C			DISALLOWED						GREEK CAPITAL LETTER OMICRON WITH TONOS


			038D			UNASSIGNED						<RESERVED>


			038E-038F			DISALLOWED						GREEK CAPITAL LETTER UPSILON WITH TONOS..GREEK CAPITAL LETTER OMEGA WITH TONOS


			0390			PVALID						GREEK SMALL LETTER IOTA WITH DIALYTIKA AND TONOS


			0391-03A1			DISALLOWED						GREEK CAPITAL LETTER ALPHA..GREEK CAPITAL LETTER RHO


			03A2			UNASSIGNED						<RESERVED>


			03A3-03AB			DISALLOWED						GREEK CAPITAL LETTER SIGMA..GREEK CAPITAL LETTER UPSILON WITH DIALYTIKA


			03AC-03CE			PVALID						GREEK SMALL LETTER ALPHA WITH TONOS..GREEK SMALL LETTER OMEGA WITH TONOS


			03CF-03D6			DISALLOWED						GREEK CAPITAL KAI SYMBOL..GREEK PI SYMBOL


			03D7			PVALID						GREEK KAI SYMBOL


			03D8			DISALLOWED						GREEK LETTER ARCHAIC KOPPA


			03D9			PVALID						GREEK SMALL LETTER ARCHAIC KOPPA


			03DA			DISALLOWED						GREEK LETTER STIGMA


			03DB			PVALID						GREEK SMALL LETTER STIGMA


			03DC			DISALLOWED						GREEK LETTER DIGAMMA


			03DD			PVALID						GREEK SMALL LETTER DIGAMMA


			03DE			DISALLOWED						GREEK LETTER KOPPA


			03DF			PVALID						GREEK SMALL LETTER KOPPA


			03E0			DISALLOWED						GREEK LETTER SAMPI


			03E1			PVALID						GREEK SMALL LETTER SAMPI


			03E2			DISALLOWED						COPTIC CAPITAL LETTER SHEI


			03E3			PVALID						COPTIC SMALL LETTER SHEI


			03E4			DISALLOWED						COPTIC CAPITAL LETTER FEI


			03E5			PVALID						COPTIC SMALL LETTER FEI


			03E6			DISALLOWED						COPTIC CAPITAL LETTER KHEI


			03E7			PVALID						COPTIC SMALL LETTER KHEI


			03E8			DISALLOWED						COPTIC CAPITAL LETTER HORI


			03E9			PVALID						COPTIC SMALL LETTER HORI


			03EA			DISALLOWED						COPTIC CAPITAL LETTER GANGIA


			03EB			PVALID						COPTIC SMALL LETTER GANGIA


			03EC			DISALLOWED						COPTIC CAPITAL LETTER SHIMA


			03ED			PVALID						COPTIC SMALL LETTER SHIMA


			03EE			DISALLOWED						COPTIC CAPITAL LETTER DEI


			03EF			PVALID						COPTIC SMALL LETTER DEI


			03F0-03F2			DISALLOWED						GREEK KAPPA SYMBOL..GREEK LUNATE SIGMA SYMBOL


			03F3			PVALID						GREEK LETTER YOT


			03F4-03F7			DISALLOWED						GREEK CAPITAL THETA SYMBOL..GREEK CAPITAL LETTER SHO


			03F8			PVALID						GREEK SMALL LETTER SHO


			03F9-03FA			DISALLOWED						GREEK CAPITAL LUNATE SIGMA SYMBOL..GREEK CAPITAL LETTER SAN


			03FB-03FC			PVALID						GREEK SMALL LETTER SAN..GREEK RHO WITH STROKE SYMBOL


			03FD-042F			DISALLOWED						GREEK CAPITAL REVERSED LUNATE SIGMA SYMBOL..CYRILLIC CAPITAL LETTER YA


			0430-045F			PVALID						CYRILLIC SMALL LETTER A..CYRILLIC SMALL LETTER DZHE


			0460			DISALLOWED						CYRILLIC CAPITAL LETTER OMEGA


			0461			PVALID						CYRILLIC SMALL LETTER OMEGA


			0462			DISALLOWED						CYRILLIC CAPITAL LETTER YAT


			0463			PVALID						CYRILLIC SMALL LETTER YAT


			0464			DISALLOWED						CYRILLIC CAPITAL LETTER IOTIFIED E


			0465			PVALID						CYRILLIC SMALL LETTER IOTIFIED E


			0466			DISALLOWED						CYRILLIC CAPITAL LETTER LITTLE YUS


			0467			PVALID						CYRILLIC SMALL LETTER LITTLE YUS


			0468			DISALLOWED						CYRILLIC CAPITAL LETTER IOTIFIED LITTLE YUS


			0469			PVALID						CYRILLIC SMALL LETTER IOTIFIED LITTLE YUS


			046A			DISALLOWED						CYRILLIC CAPITAL LETTER BIG YUS


			046B			PVALID						CYRILLIC SMALL LETTER BIG YUS


			046C			DISALLOWED						CYRILLIC CAPITAL LETTER IOTIFIED BIG YUS


			046D			PVALID						CYRILLIC SMALL LETTER IOTIFIED BIG YUS


			046E			DISALLOWED						CYRILLIC CAPITAL LETTER KSI


			046F			PVALID						CYRILLIC SMALL LETTER KSI


			0470			DISALLOWED						CYRILLIC CAPITAL LETTER PSI


			0471			PVALID						CYRILLIC SMALL LETTER PSI


			0472			DISALLOWED						CYRILLIC CAPITAL LETTER FITA


			0473			PVALID						CYRILLIC SMALL LETTER FITA


			0474			DISALLOWED						CYRILLIC CAPITAL LETTER IZHITSA


			0475			PVALID						CYRILLIC SMALL LETTER IZHITSA


			0476			DISALLOWED						CYRILLIC CAPITAL LETTER IZHITSA WITH DOUBLE GRAVE ACCENT


			0477			PVALID						CYRILLIC SMALL LETTER IZHITSA WITH DOUBLE GRAVE ACCENT


			0478			DISALLOWED						CYRILLIC CAPITAL LETTER UK


			0479			PVALID						CYRILLIC SMALL LETTER UK


			047A			DISALLOWED						CYRILLIC CAPITAL LETTER ROUND OMEGA


			047B			PVALID						CYRILLIC SMALL LETTER ROUND OMEGA


			047C			DISALLOWED						CYRILLIC CAPITAL LETTER OMEGA WITH TITLO


			047D			PVALID						CYRILLIC SMALL LETTER OMEGA WITH TITLO


			047E			DISALLOWED						CYRILLIC CAPITAL LETTER OT


			047F			PVALID						CYRILLIC SMALL LETTER OT


			0480			DISALLOWED						CYRILLIC CAPITAL LETTER KOPPA


			0481			PVALID						CYRILLIC SMALL LETTER KOPPA


			0482			DISALLOWED						CYRILLIC THOUSANDS SIGN


			0483-0487			PVALID						COMBINING CYRILLIC TITLO..COMBINING CYRILLIC POKRYTIE


			0488-048A			DISALLOWED						COMBINING CYRILLIC HUNDRED THOUSANDS SIGN..CYRILLIC CAPITAL LETTER SHORT I WITH TAIL


			048B			PVALID						CYRILLIC SMALL LETTER SHORT I WITH TAIL


			048C			DISALLOWED						CYRILLIC CAPITAL LETTER SEMISOFT SIGN


			048D			PVALID						CYRILLIC SMALL LETTER SEMISOFT SIGN


			048E			DISALLOWED						CYRILLIC CAPITAL LETTER ER WITH TICK


			048F			PVALID						CYRILLIC SMALL LETTER ER WITH TICK


			0490			DISALLOWED						CYRILLIC CAPITAL LETTER GHE WITH UPTURN


			0491			PVALID						CYRILLIC SMALL LETTER GHE WITH UPTURN


			0492			DISALLOWED						CYRILLIC CAPITAL LETTER GHE WITH STROKE


			0493			PVALID						CYRILLIC SMALL LETTER GHE WITH STROKE


			0494			DISALLOWED						CYRILLIC CAPITAL LETTER GHE WITH MIDDLE HOOK


			0495			PVALID						CYRILLIC SMALL LETTER GHE WITH MIDDLE HOOK


			0496			DISALLOWED						CYRILLIC CAPITAL LETTER ZHE WITH DESCENDER


			0497			PVALID						CYRILLIC SMALL LETTER ZHE WITH DESCENDER


			0498			DISALLOWED						CYRILLIC CAPITAL LETTER ZE WITH DESCENDER


			0499			PVALID						CYRILLIC SMALL LETTER ZE WITH DESCENDER


			049A			DISALLOWED						CYRILLIC CAPITAL LETTER KA WITH DESCENDER


			049B			PVALID						CYRILLIC SMALL LETTER KA WITH DESCENDER


			049C			DISALLOWED						CYRILLIC CAPITAL LETTER KA WITH VERTICAL STROKE


			049D			PVALID						CYRILLIC SMALL LETTER KA WITH VERTICAL STROKE


			049E			DISALLOWED						CYRILLIC CAPITAL LETTER KA WITH STROKE


			049F			PVALID						CYRILLIC SMALL LETTER KA WITH STROKE


			04A0			DISALLOWED						CYRILLIC CAPITAL LETTER BASHKIR KA


			04A1			PVALID						CYRILLIC SMALL LETTER BASHKIR KA


			04A2			DISALLOWED						CYRILLIC CAPITAL LETTER EN WITH DESCENDER


			04A3			PVALID						CYRILLIC SMALL LETTER EN WITH DESCENDER


			04A4			DISALLOWED						CYRILLIC CAPITAL LIGATURE EN GHE


			04A5			PVALID						CYRILLIC SMALL LIGATURE EN GHE


			04A6			DISALLOWED						CYRILLIC CAPITAL LETTER PE WITH MIDDLE HOOK


			04A7			PVALID						CYRILLIC SMALL LETTER PE WITH MIDDLE HOOK


			04A8			DISALLOWED						CYRILLIC CAPITAL LETTER ABKHASIAN HA


			04A9			PVALID						CYRILLIC SMALL LETTER ABKHASIAN HA


			04AA			DISALLOWED						CYRILLIC CAPITAL LETTER ES WITH DESCENDER


			04AB			PVALID						CYRILLIC SMALL LETTER ES WITH DESCENDER


			04AC			DISALLOWED						CYRILLIC CAPITAL LETTER TE WITH DESCENDER


			04AD			PVALID						CYRILLIC SMALL LETTER TE WITH DESCENDER


			04AE			DISALLOWED						CYRILLIC CAPITAL LETTER STRAIGHT U


			04AF			PVALID						CYRILLIC SMALL LETTER STRAIGHT U


			04B0			DISALLOWED						CYRILLIC CAPITAL LETTER STRAIGHT U WITH STROKE


			04B1			PVALID						CYRILLIC SMALL LETTER STRAIGHT U WITH STROKE


			04B2			DISALLOWED						CYRILLIC CAPITAL LETTER HA WITH DESCENDER


			04B3			PVALID						CYRILLIC SMALL LETTER HA WITH DESCENDER


			04B4			DISALLOWED						CYRILLIC CAPITAL LIGATURE TE TSE


			04B5			PVALID						CYRILLIC SMALL LIGATURE TE TSE


			04B6			DISALLOWED						CYRILLIC CAPITAL LETTER CHE WITH DESCENDER


			04B7			PVALID						CYRILLIC SMALL LETTER CHE WITH DESCENDER


			04B8			DISALLOWED						CYRILLIC CAPITAL LETTER CHE WITH VERTICAL STROKE


			04B9			PVALID						CYRILLIC SMALL LETTER CHE WITH VERTICAL STROKE


			04BA			DISALLOWED						CYRILLIC CAPITAL LETTER SHHA


			04BB			PVALID						CYRILLIC SMALL LETTER SHHA


			04BC			DISALLOWED						CYRILLIC CAPITAL LETTER ABKHASIAN CHE


			04BD			PVALID						CYRILLIC SMALL LETTER ABKHASIAN CHE


			04BE			DISALLOWED						CYRILLIC CAPITAL LETTER ABKHASIAN CHE WITH DESCENDER


			04BF			PVALID						CYRILLIC SMALL LETTER ABKHASIAN CHE WITH DESCENDER


			04C0-04C1			DISALLOWED						CYRILLIC LETTER PALOCHKA..CYRILLIC CAPITAL LETTER ZHE WITH BREVE


			04C2			PVALID						CYRILLIC SMALL LETTER ZHE WITH BREVE


			04C3			DISALLOWED						CYRILLIC CAPITAL LETTER KA WITH HOOK


			04C4			PVALID						CYRILLIC SMALL LETTER KA WITH HOOK


			04C5			DISALLOWED						CYRILLIC CAPITAL LETTER EL WITH TAIL


			04C6			PVALID						CYRILLIC SMALL LETTER EL WITH TAIL


			04C7			DISALLOWED						CYRILLIC CAPITAL LETTER EN WITH HOOK


			04C8			PVALID						CYRILLIC SMALL LETTER EN WITH HOOK


			04C9			DISALLOWED						CYRILLIC CAPITAL LETTER EN WITH TAIL


			04CA			PVALID						CYRILLIC SMALL LETTER EN WITH TAIL


			04CB			DISALLOWED						CYRILLIC CAPITAL LETTER KHAKASSIAN CHE


			04CC			PVALID						CYRILLIC SMALL LETTER KHAKASSIAN CHE


			04CD			DISALLOWED						CYRILLIC CAPITAL LETTER EM WITH TAIL


			04CE-04CF			PVALID						CYRILLIC SMALL LETTER EM WITH TAIL..CYRILLIC SMALL LETTER PALOCHKA


			04D0			DISALLOWED						CYRILLIC CAPITAL LETTER A WITH BREVE


			04D1			PVALID						CYRILLIC SMALL LETTER A WITH BREVE


			04D2			DISALLOWED						CYRILLIC CAPITAL LETTER A WITH DIAERESIS


			04D3			PVALID						CYRILLIC SMALL LETTER A WITH DIAERESIS


			04D4			DISALLOWED						CYRILLIC CAPITAL LIGATURE A IE


			04D5			PVALID						CYRILLIC SMALL LIGATURE A IE


			04D6			DISALLOWED						CYRILLIC CAPITAL LETTER IE WITH BREVE


			04D7			PVALID						CYRILLIC SMALL LETTER IE WITH BREVE


			04D8			DISALLOWED						CYRILLIC CAPITAL LETTER SCHWA


			04D9			PVALID						CYRILLIC SMALL LETTER SCHWA


			04DA			DISALLOWED						CYRILLIC CAPITAL LETTER SCHWA WITH DIAERESIS


			04DB			PVALID						CYRILLIC SMALL LETTER SCHWA WITH DIAERESIS


			04DC			DISALLOWED						CYRILLIC CAPITAL LETTER ZHE WITH DIAERESIS


			04DD			PVALID						CYRILLIC SMALL LETTER ZHE WITH DIAERESIS


			04DE			DISALLOWED						CYRILLIC CAPITAL LETTER ZE WITH DIAERESIS


			04DF			PVALID						CYRILLIC SMALL LETTER ZE WITH DIAERESIS


			04E0			DISALLOWED						CYRILLIC CAPITAL LETTER ABKHASIAN DZE


			04E1			PVALID						CYRILLIC SMALL LETTER ABKHASIAN DZE


			04E2			DISALLOWED						CYRILLIC CAPITAL LETTER I WITH MACRON


			04E3			PVALID						CYRILLIC SMALL LETTER I WITH MACRON


			04E4			DISALLOWED						CYRILLIC CAPITAL LETTER I WITH DIAERESIS


			04E5			PVALID						CYRILLIC SMALL LETTER I WITH DIAERESIS


			04E6			DISALLOWED						CYRILLIC CAPITAL LETTER O WITH DIAERESIS


			04E7			PVALID						CYRILLIC SMALL LETTER O WITH DIAERESIS


			04E8			DISALLOWED						CYRILLIC CAPITAL LETTER BARRED O


			04E9			PVALID						CYRILLIC SMALL LETTER BARRED O


			04EA			DISALLOWED						CYRILLIC CAPITAL LETTER BARRED O WITH DIAERESIS


			04EB			PVALID						CYRILLIC SMALL LETTER BARRED O WITH DIAERESIS


			04EC			DISALLOWED						CYRILLIC CAPITAL LETTER E WITH DIAERESIS


			04ED			PVALID						CYRILLIC SMALL LETTER E WITH DIAERESIS


			04EE			DISALLOWED						CYRILLIC CAPITAL LETTER U WITH MACRON


			04EF			PVALID						CYRILLIC SMALL LETTER U WITH MACRON


			04F0			DISALLOWED						CYRILLIC CAPITAL LETTER U WITH DIAERESIS


			04F1			PVALID						CYRILLIC SMALL LETTER U WITH DIAERESIS


			04F2			DISALLOWED						CYRILLIC CAPITAL LETTER U WITH DOUBLE ACUTE


			04F3			PVALID						CYRILLIC SMALL LETTER U WITH DOUBLE ACUTE


			04F4			DISALLOWED						CYRILLIC CAPITAL LETTER CHE WITH DIAERESIS


			04F5			PVALID						CYRILLIC SMALL LETTER CHE WITH DIAERESIS


			04F6			DISALLOWED						CYRILLIC CAPITAL LETTER GHE WITH DESCENDER


			04F7			PVALID						CYRILLIC SMALL LETTER GHE WITH DESCENDER


			04F8			DISALLOWED						CYRILLIC CAPITAL LETTER YERU WITH DIAERESIS


			04F9			PVALID						CYRILLIC SMALL LETTER YERU WITH DIAERESIS


			04FA			DISALLOWED						CYRILLIC CAPITAL LETTER GHE WITH STROKE AND HOOK


			04FB			PVALID						CYRILLIC SMALL LETTER GHE WITH STROKE AND HOOK


			04FC			DISALLOWED						CYRILLIC CAPITAL LETTER HA WITH HOOK


			04FD			PVALID						CYRILLIC SMALL LETTER HA WITH HOOK


			04FE			DISALLOWED						CYRILLIC CAPITAL LETTER HA WITH STROKE


			04FF			PVALID						CYRILLIC SMALL LETTER HA WITH STROKE


			0500			DISALLOWED						CYRILLIC CAPITAL LETTER KOMI DE


			0501			PVALID						CYRILLIC SMALL LETTER KOMI DE


			0502			DISALLOWED						CYRILLIC CAPITAL LETTER KOMI DJE


			0503			PVALID						CYRILLIC SMALL LETTER KOMI DJE


			0504			DISALLOWED						CYRILLIC CAPITAL LETTER KOMI ZJE


			0505			PVALID						CYRILLIC SMALL LETTER KOMI ZJE


			0506			DISALLOWED						CYRILLIC CAPITAL LETTER KOMI DZJE


			0507			PVALID						CYRILLIC SMALL LETTER KOMI DZJE


			0508			DISALLOWED						CYRILLIC CAPITAL LETTER KOMI LJE


			0509			PVALID						CYRILLIC SMALL LETTER KOMI LJE


			050A			DISALLOWED						CYRILLIC CAPITAL LETTER KOMI NJE


			050B			PVALID						CYRILLIC SMALL LETTER KOMI NJE


			050C			DISALLOWED						CYRILLIC CAPITAL LETTER KOMI SJE


			050D			PVALID						CYRILLIC SMALL LETTER KOMI SJE


			050E			DISALLOWED						CYRILLIC CAPITAL LETTER KOMI TJE


			050F			PVALID						CYRILLIC SMALL LETTER KOMI TJE


			0510			DISALLOWED						CYRILLIC CAPITAL LETTER REVERSED ZE


			0511			PVALID						CYRILLIC SMALL LETTER REVERSED ZE


			0512			DISALLOWED						CYRILLIC CAPITAL LETTER EL WITH HOOK


			0513			PVALID						CYRILLIC SMALL LETTER EL WITH HOOK


			0514			DISALLOWED						CYRILLIC CAPITAL LETTER LHA


			0515			PVALID						CYRILLIC SMALL LETTER LHA


			0516			DISALLOWED						CYRILLIC CAPITAL LETTER RHA


			0517			PVALID						CYRILLIC SMALL LETTER RHA


			0518			DISALLOWED						CYRILLIC CAPITAL LETTER YAE


			0519			PVALID						CYRILLIC SMALL LETTER YAE


			051A			DISALLOWED						CYRILLIC CAPITAL LETTER QA


			051B			PVALID						CYRILLIC SMALL LETTER QA


			051C			DISALLOWED						CYRILLIC CAPITAL LETTER WE


			051D			PVALID						CYRILLIC SMALL LETTER WE


			051E			DISALLOWED						CYRILLIC CAPITAL LETTER ALEUT KA


			051F			PVALID						CYRILLIC SMALL LETTER ALEUT KA


			0520			DISALLOWED						CYRILLIC CAPITAL LETTER EL WITH MIDDLE HOOK


			0521			PVALID						CYRILLIC SMALL LETTER EL WITH MIDDLE HOOK


			0522			DISALLOWED						CYRILLIC CAPITAL LETTER EN WITH MIDDLE HOOK


			0523			PVALID						CYRILLIC SMALL LETTER EN WITH MIDDLE HOOK


			0524			DISALLOWED						CYRILLIC CAPITAL LETTER PE WITH DESCENDER


			0525			PVALID						CYRILLIC SMALL LETTER PE WITH DESCENDER


			0526			DISALLOWED						CYRILLIC CAPITAL LETTER SHHA WITH DESCENDER


			0527			PVALID						CYRILLIC SMALL LETTER SHHA WITH DESCENDER


			0528			DISALLOWED						CYRILLIC CAPITAL LETTER EN WITH LEFT HOOK


			0529			PVALID						CYRILLIC SMALL LETTER EN WITH LEFT HOOK


			052A			DISALLOWED						CYRILLIC CAPITAL LETTER DZZHE


			052B			PVALID						CYRILLIC SMALL LETTER DZZHE


			052C			DISALLOWED						CYRILLIC CAPITAL LETTER DCHE


			052D			PVALID						CYRILLIC SMALL LETTER DCHE


			052E			DISALLOWED						CYRILLIC CAPITAL LETTER EL WITH DESCENDER


			052F			PVALID						CYRILLIC SMALL LETTER EL WITH DESCENDER


			0530			UNASSIGNED						<RESERVED>


			0531-0556			DISALLOWED						ARMENIAN CAPITAL LETTER AYB..ARMENIAN CAPITAL LETTER FEH


			0557-0558			UNASSIGNED						<RESERVED>..<RESERVED>


			0559			PVALID						ARMENIAN MODIFIER LETTER LEFT HALF RING


			055A-055F			DISALLOWED						ARMENIAN APOSTROPHE..ARMENIAN ABBREVIATION MARK


			0560-0586			PVALID						ARMENIAN SMALL LETTER TURNED AYB..ARMENIAN SMALL LETTER FEH


			0587			DISALLOWED						ARMENIAN SMALL LIGATURE ECH YIWN


			0588			PVALID						ARMENIAN SMALL LETTER YI WITH STROKE


			0589-058A			DISALLOWED						ARMENIAN FULL STOP..ARMENIAN HYPHEN


			058B-058C			UNASSIGNED						<RESERVED>..<RESERVED>


			058D-058F			DISALLOWED						RIGHT-FACING ARMENIAN ETERNITY SIGN..ARMENIAN DRAM SIGN


			0590			UNASSIGNED						<RESERVED>


			0591-05BD			PVALID						HEBREW ACCENT ETNAHTA..HEBREW POINT METEG


			05BE			DISALLOWED						HEBREW PUNCTUATION MAQAF


			05BF			PVALID						HEBREW POINT RAFE


			05C0			DISALLOWED						HEBREW PUNCTUATION PASEQ


			05C1-05C2			PVALID						HEBREW POINT SHIN DOT..HEBREW POINT SIN DOT


			05C3			DISALLOWED						HEBREW PUNCTUATION SOF PASUQ


			05C4-05C5			PVALID						HEBREW MARK UPPER DOT..HEBREW MARK LOWER DOT


			05C6			DISALLOWED						HEBREW PUNCTUATION NUN HAFUKHA


			05C7			PVALID						HEBREW POINT QAMATS QATAN


			05C8-05CF			UNASSIGNED						<RESERVED>..<RESERVED>


			05D0-05EA			PVALID						HEBREW LETTER ALEF..HEBREW LETTER TAV


			05EB-05EE			UNASSIGNED						<RESERVED>..<RESERVED>


			05EF-05F2			PVALID						HEBREW YOD TRIANGLE..HEBREW LIGATURE YIDDISH DOUBLE YOD


			05F3-05F4			CONTEXTO						HEBREW PUNCTUATION GERESH..HEBREW PUNCTUATION GERSHAYIM


			05F5-05FF			UNASSIGNED						<RESERVED>..<RESERVED>


			0600-060F			DISALLOWED						ARABIC NUMBER SIGN..ARABIC SIGN MISRA


			0610-061A			PVALID						ARABIC SIGN SALLALLAHOU ALAYHE WASSALLAM..ARABIC SMALL KASRA


			061B-061C			DISALLOWED						ARABIC SEMICOLON..ARABIC LETTER MARK


			061D			UNASSIGNED						<RESERVED>


			061E-061F			DISALLOWED						ARABIC TRIPLE DOT PUNCTUATION MARK..ARABIC QUESTION MARK


			0620-063F			PVALID						ARABIC LETTER KASHMIRI YEH..ARABIC LETTER FARSI YEH WITH THREE DOTS ABOVE


			0640			DISALLOWED						ARABIC TATWEEL


			0641-065F			PVALID						ARABIC LETTER FEH..ARABIC WAVY HAMZA BELOW


			0660-0669			CONTEXTO						ARABIC-INDIC DIGIT ZERO..ARABIC-INDIC DIGIT NINE


			066A-066D			DISALLOWED						ARABIC PERCENT SIGN..ARABIC FIVE POINTED STAR


			066E-0674			PVALID						ARABIC LETTER DOTLESS BEH..ARABIC LETTER HIGH HAMZA


			0675-0678			DISALLOWED						ARABIC LETTER HIGH HAMZA ALEF..ARABIC LETTER HIGH HAMZA YEH


			0679-06D3			PVALID						ARABIC LETTER TTEH..ARABIC LETTER YEH BARREE WITH HAMZA ABOVE


			06D4			DISALLOWED						ARABIC FULL STOP


			06D5-06DC			PVALID						ARABIC LETTER AE..ARABIC SMALL HIGH SEEN


			06DD-06DE			DISALLOWED						ARABIC END OF AYAH..ARABIC START OF RUB EL HIZB


			06DF-06E8			PVALID						ARABIC SMALL HIGH ROUNDED ZERO..ARABIC SMALL HIGH NOON


			06E9			DISALLOWED						ARABIC PLACE OF SAJDAH


			06EA-06EF			PVALID						ARABIC EMPTY CENTRE LOW STOP..ARABIC LETTER REH WITH INVERTED V


			06F0-06F9			CONTEXTO						EXTENDED ARABIC-INDIC DIGIT ZERO..EXTENDED ARABIC-INDIC DIGIT NINE


			06FA-06FF			PVALID						ARABIC LETTER SHEEN WITH DOT BELOW..ARABIC LETTER HEH WITH INVERTED V


			0700-070D			DISALLOWED						SYRIAC END OF PARAGRAPH..SYRIAC HARKLEAN ASTERISCUS


			070E			UNASSIGNED						<RESERVED>


			070F			DISALLOWED						SYRIAC ABBREVIATION MARK


			0710-074A			PVALID						SYRIAC LETTER ALAPH..SYRIAC BARREKH


			074B-074C			UNASSIGNED						<RESERVED>..<RESERVED>


			074D-07B1			PVALID						SYRIAC LETTER SOGDIAN ZHAIN..THAANA LETTER NAA


			07B2-07BF			UNASSIGNED						<RESERVED>..<RESERVED>


			07C0-07F5			PVALID						NKO DIGIT ZERO..NKO LOW TONE APOSTROPHE


			07F6-07FA			DISALLOWED						NKO SYMBOL OO DENNEN..NKO LAJANYALAN


			07FB-07FC			UNASSIGNED						<RESERVED>..<RESERVED>


			07FD			PVALID						NKO DANTAYALAN


			07FE-07FF			DISALLOWED						NKO DOROME SIGN..NKO TAMAN SIGN


			0800-082D			PVALID						SAMARITAN LETTER ALAF..SAMARITAN MARK NEQUDAA


			082E-082F			UNASSIGNED						<RESERVED>..<RESERVED>


			0830-083E			DISALLOWED						SAMARITAN PUNCTUATION NEQUDAA..SAMARITAN PUNCTUATION ANNAAU


			083F			UNASSIGNED						<RESERVED>


			0840-085B			PVALID						MANDAIC LETTER HALQA..MANDAIC GEMINATION MARK


			085C-085D			UNASSIGNED						<RESERVED>..<RESERVED>


			085E			DISALLOWED						MANDAIC PUNCTUATION


			085F			UNASSIGNED						<RESERVED>


			0860-086A			PVALID						SYRIAC LETTER MALAYALAM NGA..SYRIAC LETTER MALAYALAM SSA


			086B-089F			UNASSIGNED						<RESERVED>..<RESERVED>


			08A0-08B4			PVALID						ARABIC LETTER BEH WITH SMALL V BELOW..ARABIC LETTER KAF WITH DOT BELOW


			08B5			UNASSIGNED						<RESERVED>


			08B6-08BD			PVALID						ARABIC LETTER BEH WITH SMALL MEEM ABOVE..ARABIC LETTER AFRICAN NOON


			08BE-08D2			UNASSIGNED						<RESERVED>..<RESERVED>


			08D3-08E1			PVALID						ARABIC SMALL LOW WAW..ARABIC SMALL HIGH SIGN SAFHA


			08E2			DISALLOWED						ARABIC DISPUTED END OF AYAH


			08E3-0957			PVALID						ARABIC TURNED DAMMA BELOW..DEVANAGARI VOWEL SIGN UUE


			0958-095F			DISALLOWED						DEVANAGARI LETTER QA..DEVANAGARI LETTER YYA


			0960-0963			PVALID						DEVANAGARI LETTER VOCALIC RR..DEVANAGARI VOWEL SIGN VOCALIC LL


			0964-0965			DISALLOWED						DEVANAGARI DANDA..DEVANAGARI DOUBLE DANDA


			0966-096F			PVALID						DEVANAGARI DIGIT ZERO..DEVANAGARI DIGIT NINE


			0970			DISALLOWED						DEVANAGARI ABBREVIATION SIGN


			0971-0983			PVALID						DEVANAGARI SIGN HIGH SPACING DOT..BENGALI SIGN VISARGA


			0984			UNASSIGNED						<RESERVED>


			0985-098C			PVALID						BENGALI LETTER A..BENGALI LETTER VOCALIC L


			098D-098E			UNASSIGNED						<RESERVED>..<RESERVED>


			098F-0990			PVALID						BENGALI LETTER E..BENGALI LETTER AI


			0991-0992			UNASSIGNED						<RESERVED>..<RESERVED>


			0993-09A8			PVALID						BENGALI LETTER O..BENGALI LETTER NA


			09A9			UNASSIGNED						<RESERVED>


			09AA-09B0			PVALID						BENGALI LETTER PA..BENGALI LETTER RA


			09B1			UNASSIGNED						<RESERVED>


			09B2			PVALID						BENGALI LETTER LA


			09B3-09B5			UNASSIGNED						<RESERVED>..<RESERVED>


			09B6-09B9			PVALID						BENGALI LETTER SHA..BENGALI LETTER HA


			09BA-09BB			UNASSIGNED						<RESERVED>..<RESERVED>


			09BC-09C4			PVALID						BENGALI SIGN NUKTA..BENGALI VOWEL SIGN VOCALIC RR


			09C5-09C6			UNASSIGNED						<RESERVED>..<RESERVED>


			09C7-09C8			PVALID						BENGALI VOWEL SIGN E..BENGALI VOWEL SIGN AI


			09C9-09CA			UNASSIGNED						<RESERVED>..<RESERVED>


			09CB-09CE			PVALID						BENGALI VOWEL SIGN O..BENGALI LETTER KHANDA TA


			09CF-09D6			UNASSIGNED						<RESERVED>..<RESERVED>


			09D7			PVALID						BENGALI AU LENGTH MARK


			09D8-09DB			UNASSIGNED						<RESERVED>..<RESERVED>


			09DC-09DD			DISALLOWED						BENGALI LETTER RRA..BENGALI LETTER RHA


			09DE			UNASSIGNED						<RESERVED>


			09DF			DISALLOWED						BENGALI LETTER YYA


			09E0-09E3			PVALID						BENGALI LETTER VOCALIC RR..BENGALI VOWEL SIGN VOCALIC LL


			09E4-09E5			UNASSIGNED						<RESERVED>..<RESERVED>


			09E6-09F1			PVALID						BENGALI DIGIT ZERO..BENGALI LETTER RA WITH LOWER DIAGONAL


			09F2-09FB			DISALLOWED						BENGALI RUPEE MARK..BENGALI GANDA MARK


			09FC			PVALID						BENGALI LETTER VEDIC ANUSVARA


			09FD			DISALLOWED						BENGALI ABBREVIATION SIGN


			09FE			PVALID						BENGALI SANDHI MARK


			09FF-0A00			UNASSIGNED						<RESERVED>..<RESERVED>


			0A01-0A03			PVALID						GURMUKHI SIGN ADAK BINDI..GURMUKHI SIGN VISARGA


			0A04			UNASSIGNED						<RESERVED>


			0A05-0A0A			PVALID						GURMUKHI LETTER A..GURMUKHI LETTER UU


			0A0B-0A0E			UNASSIGNED						<RESERVED>..<RESERVED>


			0A0F-0A10			PVALID						GURMUKHI LETTER EE..GURMUKHI LETTER AI


			0A11-0A12			UNASSIGNED						<RESERVED>..<RESERVED>


			0A13-0A28			PVALID						GURMUKHI LETTER OO..GURMUKHI LETTER NA


			0A29			UNASSIGNED						<RESERVED>


			0A2A-0A30			PVALID						GURMUKHI LETTER PA..GURMUKHI LETTER RA


			0A31			UNASSIGNED						<RESERVED>


			0A32			PVALID						GURMUKHI LETTER LA


			0A33			DISALLOWED						GURMUKHI LETTER LLA


			0A34			UNASSIGNED						<RESERVED>


			0A35			PVALID						GURMUKHI LETTER VA


			0A36			DISALLOWED						GURMUKHI LETTER SHA


			0A37			UNASSIGNED						<RESERVED>


			0A38-0A39			PVALID						GURMUKHI LETTER SA..GURMUKHI LETTER HA


			0A3A-0A3B			UNASSIGNED						<RESERVED>..<RESERVED>


			0A3C			PVALID						GURMUKHI SIGN NUKTA


			0A3D			UNASSIGNED						<RESERVED>


			0A3E-0A42			PVALID						GURMUKHI VOWEL SIGN AA..GURMUKHI VOWEL SIGN UU


			0A43-0A46			UNASSIGNED						<RESERVED>..<RESERVED>


			0A47-0A48			PVALID						GURMUKHI VOWEL SIGN EE..GURMUKHI VOWEL SIGN AI


			0A49-0A4A			UNASSIGNED						<RESERVED>..<RESERVED>


			0A4B-0A4D			PVALID						GURMUKHI VOWEL SIGN OO..GURMUKHI SIGN VIRAMA


			0A4E-0A50			UNASSIGNED						<RESERVED>..<RESERVED>


			0A51			PVALID						GURMUKHI SIGN UDAAT


			0A52-0A58			UNASSIGNED						<RESERVED>..<RESERVED>


			0A59-0A5B			DISALLOWED						GURMUKHI LETTER KHHA..GURMUKHI LETTER ZA


			0A5C			PVALID						GURMUKHI LETTER RRA


			0A5D			UNASSIGNED						<RESERVED>


			0A5E			DISALLOWED						GURMUKHI LETTER FA


			0A5F-0A65			UNASSIGNED						<RESERVED>..<RESERVED>


			0A66-0A75			PVALID						GURMUKHI DIGIT ZERO..GURMUKHI SIGN YAKASH


			0A76			DISALLOWED						GURMUKHI ABBREVIATION SIGN


			0A77-0A80			UNASSIGNED						<RESERVED>..<RESERVED>


			0A81-0A83			PVALID						GUJARATI SIGN CANDRABINDU..GUJARATI SIGN VISARGA


			0A84			UNASSIGNED						<RESERVED>


			0A85-0A8D			PVALID						GUJARATI LETTER A..GUJARATI VOWEL CANDRA E


			0A8E			UNASSIGNED						<RESERVED>


			0A8F-0A91			PVALID						GUJARATI LETTER E..GUJARATI VOWEL CANDRA O


			0A92			UNASSIGNED						<RESERVED>


			0A93-0AA8			PVALID						GUJARATI LETTER O..GUJARATI LETTER NA


			0AA9			UNASSIGNED						<RESERVED>


			0AAA-0AB0			PVALID						GUJARATI LETTER PA..GUJARATI LETTER RA


			0AB1			UNASSIGNED						<RESERVED>


			0AB2-0AB3			PVALID						GUJARATI LETTER LA..GUJARATI LETTER LLA


			0AB4			UNASSIGNED						<RESERVED>


			0AB5-0AB9			PVALID						GUJARATI LETTER VA..GUJARATI LETTER HA


			0ABA-0ABB			UNASSIGNED						<RESERVED>..<RESERVED>


			0ABC-0AC5			PVALID						GUJARATI SIGN NUKTA..GUJARATI VOWEL SIGN CANDRA E


			0AC6			UNASSIGNED						<RESERVED>


			0AC7-0AC9			PVALID						GUJARATI VOWEL SIGN E..GUJARATI VOWEL SIGN CANDRA O


			0ACA			UNASSIGNED						<RESERVED>


			0ACB-0ACD			PVALID						GUJARATI VOWEL SIGN O..GUJARATI SIGN VIRAMA


			0ACE-0ACF			UNASSIGNED						<RESERVED>..<RESERVED>


			0AD0			PVALID						GUJARATI OM


			0AD1-0ADF			UNASSIGNED						<RESERVED>..<RESERVED>


			0AE0-0AE3			PVALID						GUJARATI LETTER VOCALIC RR..GUJARATI VOWEL SIGN VOCALIC LL


			0AE4-0AE5			UNASSIGNED						<RESERVED>..<RESERVED>


			0AE6-0AEF			PVALID						GUJARATI DIGIT ZERO..GUJARATI DIGIT NINE


			0AF0-0AF1			DISALLOWED						GUJARATI ABBREVIATION SIGN..GUJARATI RUPEE SIGN


			0AF2-0AF8			UNASSIGNED						<RESERVED>..<RESERVED>


			0AF9-0AFF			PVALID						GUJARATI LETTER ZHA..GUJARATI SIGN TWO-CIRCLE NUKTA ABOVE


			0B00			UNASSIGNED						<RESERVED>


			0B01-0B03			PVALID						ORIYA SIGN CANDRABINDU..ORIYA SIGN VISARGA


			0B04			UNASSIGNED						<RESERVED>


			0B05-0B0C			PVALID						ORIYA LETTER A..ORIYA LETTER VOCALIC L


			0B0D-0B0E			UNASSIGNED						<RESERVED>..<RESERVED>


			0B0F-0B10			PVALID						ORIYA LETTER E..ORIYA LETTER AI


			0B11-0B12			UNASSIGNED						<RESERVED>..<RESERVED>


			0B13-0B28			PVALID						ORIYA LETTER O..ORIYA LETTER NA


			0B29			UNASSIGNED						<RESERVED>


			0B2A-0B30			PVALID						ORIYA LETTER PA..ORIYA LETTER RA


			0B31			UNASSIGNED						<RESERVED>


			0B32-0B33			PVALID						ORIYA LETTER LA..ORIYA LETTER LLA


			0B34			UNASSIGNED						<RESERVED>


			0B35-0B39			PVALID						ORIYA LETTER VA..ORIYA LETTER HA


			0B3A-0B3B			UNASSIGNED						<RESERVED>..<RESERVED>


			0B3C-0B44			PVALID						ORIYA SIGN NUKTA..ORIYA VOWEL SIGN VOCALIC RR


			0B45-0B46			UNASSIGNED						<RESERVED>..<RESERVED>


			0B47-0B48			PVALID						ORIYA VOWEL SIGN E..ORIYA VOWEL SIGN AI


			0B49-0B4A			UNASSIGNED						<RESERVED>..<RESERVED>


			0B4B-0B4D			PVALID						ORIYA VOWEL SIGN O..ORIYA SIGN VIRAMA


			0B4E-0B55			UNASSIGNED						<RESERVED>..<RESERVED>


			0B56-0B57			PVALID						ORIYA AI LENGTH MARK..ORIYA AU LENGTH MARK


			0B58-0B5B			UNASSIGNED						<RESERVED>..<RESERVED>


			0B5C-0B5D			DISALLOWED						ORIYA LETTER RRA..ORIYA LETTER RHA


			0B5E			UNASSIGNED						<RESERVED>


			0B5F-0B63			PVALID						ORIYA LETTER YYA..ORIYA VOWEL SIGN VOCALIC LL


			0B64-0B65			UNASSIGNED						<RESERVED>..<RESERVED>


			0B66-0B6F			PVALID						ORIYA DIGIT ZERO..ORIYA DIGIT NINE


			0B70			DISALLOWED						ORIYA ISSHAR


			0B71			PVALID						ORIYA LETTER WA


			0B72-0B77			DISALLOWED						ORIYA FRACTION ONE QUARTER..ORIYA FRACTION THREE SIXTEENTHS


			0B78-0B81			UNASSIGNED						<RESERVED>..<RESERVED>


			0B82-0B83			PVALID						TAMIL SIGN ANUSVARA..TAMIL SIGN VISARGA


			0B84			UNASSIGNED						<RESERVED>


			0B85-0B8A			PVALID						TAMIL LETTER A..TAMIL LETTER UU


			0B8B-0B8D			UNASSIGNED						<RESERVED>..<RESERVED>


			0B8E-0B90			PVALID						TAMIL LETTER E..TAMIL LETTER AI


			0B91			UNASSIGNED						<RESERVED>


			0B92-0B95			PVALID						TAMIL LETTER O..TAMIL LETTER KA


			0B96-0B98			UNASSIGNED						<RESERVED>..<RESERVED>


			0B99-0B9A			PVALID						TAMIL LETTER NGA..TAMIL LETTER CA


			0B9B			UNASSIGNED						<RESERVED>


			0B9C			PVALID						TAMIL LETTER JA


			0B9D			UNASSIGNED						<RESERVED>


			0B9E-0B9F			PVALID						TAMIL LETTER NYA..TAMIL LETTER TTA


			0BA0-0BA2			UNASSIGNED						<RESERVED>..<RESERVED>


			0BA3-0BA4			PVALID						TAMIL LETTER NNA..TAMIL LETTER TA


			0BA5-0BA7			UNASSIGNED						<RESERVED>..<RESERVED>


			0BA8-0BAA			PVALID						TAMIL LETTER NA..TAMIL LETTER PA


			0BAB-0BAD			UNASSIGNED						<RESERVED>..<RESERVED>


			0BAE-0BB9			PVALID						TAMIL LETTER MA..TAMIL LETTER HA


			0BBA-0BBD			UNASSIGNED						<RESERVED>..<RESERVED>


			0BBE-0BC2			PVALID						TAMIL VOWEL SIGN AA..TAMIL VOWEL SIGN UU


			0BC3-0BC5			UNASSIGNED						<RESERVED>..<RESERVED>


			0BC6-0BC8			PVALID						TAMIL VOWEL SIGN E..TAMIL VOWEL SIGN AI


			0BC9			UNASSIGNED						<RESERVED>


			0BCA-0BCD			PVALID						TAMIL VOWEL SIGN O..TAMIL SIGN VIRAMA


			0BCE-0BCF			UNASSIGNED						<RESERVED>..<RESERVED>


			0BD0			PVALID						TAMIL OM


			0BD1-0BD6			UNASSIGNED						<RESERVED>..<RESERVED>


			0BD7			PVALID						TAMIL AU LENGTH MARK


			0BD8-0BE5			UNASSIGNED						<RESERVED>..<RESERVED>


			0BE6-0BEF			PVALID						TAMIL DIGIT ZERO..TAMIL DIGIT NINE


			0BF0-0BFA			DISALLOWED						TAMIL NUMBER TEN..TAMIL NUMBER SIGN


			0BFB-0BFF			UNASSIGNED						<RESERVED>..<RESERVED>


			0C00-0C0C			PVALID						TELUGU SIGN COMBINING CANDRABINDU ABOVE..TELUGU LETTER VOCALIC L


			0C0D			UNASSIGNED						<RESERVED>


			0C0E-0C10			PVALID						TELUGU LETTER E..TELUGU LETTER AI


			0C11			UNASSIGNED						<RESERVED>


			0C12-0C28			PVALID						TELUGU LETTER O..TELUGU LETTER NA


			0C29			UNASSIGNED						<RESERVED>


			0C2A-0C39			PVALID						TELUGU LETTER PA..TELUGU LETTER HA


			0C3A-0C3C			UNASSIGNED						<RESERVED>..<RESERVED>


			0C3D-0C44			PVALID						TELUGU SIGN AVAGRAHA..TELUGU VOWEL SIGN VOCALIC RR


			0C45			UNASSIGNED						<RESERVED>


			0C46-0C48			PVALID						TELUGU VOWEL SIGN E..TELUGU VOWEL SIGN AI


			0C49			UNASSIGNED						<RESERVED>


			0C4A-0C4D			PVALID						TELUGU VOWEL SIGN O..TELUGU SIGN VIRAMA


			0C4E-0C54			UNASSIGNED						<RESERVED>..<RESERVED>


			0C55-0C56			PVALID						TELUGU LENGTH MARK..TELUGU AI LENGTH MARK


			0C57			UNASSIGNED						<RESERVED>


			0C58-0C5A			PVALID						TELUGU LETTER TSA..TELUGU LETTER RRRA


			0C5B-0C5F			UNASSIGNED						<RESERVED>..<RESERVED>


			0C60-0C63			PVALID						TELUGU LETTER VOCALIC RR..TELUGU VOWEL SIGN VOCALIC LL


			0C64-0C65			UNASSIGNED						<RESERVED>..<RESERVED>


			0C66-0C6F			PVALID						TELUGU DIGIT ZERO..TELUGU DIGIT NINE


			0C70-0C77			UNASSIGNED						<RESERVED>..<RESERVED>


			0C78-0C7F			DISALLOWED						TELUGU FRACTION DIGIT ZERO FOR ODD POWERS OF FOUR..TELUGU SIGN TUUMU


			0C80-0C83			PVALID						KANNADA SIGN SPACING CANDRABINDU..KANNADA SIGN VISARGA


			0C84			DISALLOWED						KANNADA SIGN SIDDHAM


			0C85-0C8C			PVALID						KANNADA LETTER A..KANNADA LETTER VOCALIC L


			0C8D			UNASSIGNED						<RESERVED>


			0C8E-0C90			PVALID						KANNADA LETTER E..KANNADA LETTER AI


			0C91			UNASSIGNED						<RESERVED>


			0C92-0CA8			PVALID						KANNADA LETTER O..KANNADA LETTER NA


			0CA9			UNASSIGNED						<RESERVED>


			0CAA-0CB3			PVALID						KANNADA LETTER PA..KANNADA LETTER LLA


			0CB4			UNASSIGNED						<RESERVED>


			0CB5-0CB9			PVALID						KANNADA LETTER VA..KANNADA LETTER HA


			0CBA-0CBB			UNASSIGNED						<RESERVED>..<RESERVED>


			0CBC-0CC4			PVALID						KANNADA SIGN NUKTA..KANNADA VOWEL SIGN VOCALIC RR


			0CC5			UNASSIGNED						<RESERVED>


			0CC6-0CC8			PVALID						KANNADA VOWEL SIGN E..KANNADA VOWEL SIGN AI


			0CC9			UNASSIGNED						<RESERVED>


			0CCA-0CCD			PVALID						KANNADA VOWEL SIGN O..KANNADA SIGN VIRAMA


			0CCE-0CD4			UNASSIGNED						<RESERVED>..<RESERVED>


			0CD5-0CD6			PVALID						KANNADA LENGTH MARK..KANNADA AI LENGTH MARK


			0CD7-0CDD			UNASSIGNED						<RESERVED>..<RESERVED>


			0CDE			PVALID						KANNADA LETTER FA


			0CDF			UNASSIGNED						<RESERVED>


			0CE0-0CE3			PVALID						KANNADA LETTER VOCALIC RR..KANNADA VOWEL SIGN VOCALIC LL


			0CE4-0CE5			UNASSIGNED						<RESERVED>..<RESERVED>


			0CE6-0CEF			PVALID						KANNADA DIGIT ZERO..KANNADA DIGIT NINE


			0CF0			UNASSIGNED						<RESERVED>


			0CF1-0CF2			PVALID						KANNADA SIGN JIHVAMULIYA..KANNADA SIGN UPADHMANIYA


			0CF3-0CFF			UNASSIGNED						<RESERVED>..<RESERVED>


			0D00-0D03			PVALID						MALAYALAM SIGN COMBINING ANUSVARA ABOVE..MALAYALAM SIGN VISARGA


			0D04			UNASSIGNED						<RESERVED>


			0D05-0D0C			PVALID						MALAYALAM LETTER A..MALAYALAM LETTER VOCALIC L


			0D0D			UNASSIGNED						<RESERVED>


			0D0E-0D10			PVALID						MALAYALAM LETTER E..MALAYALAM LETTER AI


			0D11			UNASSIGNED						<RESERVED>


			0D12-0D44			PVALID						MALAYALAM LETTER O..MALAYALAM VOWEL SIGN VOCALIC RR


			0D45			UNASSIGNED						<RESERVED>


			0D46-0D48			PVALID						MALAYALAM VOWEL SIGN E..MALAYALAM VOWEL SIGN AI


			0D49			UNASSIGNED						<RESERVED>


			0D4A-0D4E			PVALID						MALAYALAM VOWEL SIGN O..MALAYALAM LETTER DOT REPH


			0D4F			DISALLOWED						MALAYALAM SIGN PARA


			0D50-0D53			UNASSIGNED						<RESERVED>..<RESERVED>


			0D54-0D57			PVALID						MALAYALAM LETTER CHILLU M..MALAYALAM AU LENGTH MARK


			0D58-0D5E			DISALLOWED						MALAYALAM FRACTION ONE ONE-HUNDRED-AND-SIXTIETH..MALAYALAM FRACTION ONE FIFTH


			0D5F-0D63			PVALID						MALAYALAM LETTER ARCHAIC II..MALAYALAM VOWEL SIGN VOCALIC LL


			0D64-0D65			UNASSIGNED						<RESERVED>..<RESERVED>


			0D66-0D6F			PVALID						MALAYALAM DIGIT ZERO..MALAYALAM DIGIT NINE


			0D70-0D79			DISALLOWED						MALAYALAM NUMBER TEN..MALAYALAM DATE MARK


			0D7A-0D7F			PVALID						MALAYALAM LETTER CHILLU NN..MALAYALAM LETTER CHILLU K


			0D80-0D81			UNASSIGNED						<RESERVED>..<RESERVED>


			0D82-0D83			PVALID						SINHALA SIGN ANUSVARAYA..SINHALA SIGN VISARGAYA


			0D84			UNASSIGNED						<RESERVED>


			0D85-0D96			PVALID						SINHALA LETTER AYANNA..SINHALA LETTER AUYANNA


			0D97-0D99			UNASSIGNED						<RESERVED>..<RESERVED>


			0D9A-0DB1			PVALID						SINHALA LETTER ALPAPRAANA KAYANNA..SINHALA LETTER DANTAJA NAYANNA


			0DB2			UNASSIGNED						<RESERVED>


			0DB3-0DBB			PVALID						SINHALA LETTER SANYAKA DAYANNA..SINHALA LETTER RAYANNA


			0DBC			UNASSIGNED						<RESERVED>


			0DBD			PVALID						SINHALA LETTER DANTAJA LAYANNA


			0DBE-0DBF			UNASSIGNED						<RESERVED>..<RESERVED>


			0DC0-0DC6			PVALID						SINHALA LETTER VAYANNA..SINHALA LETTER FAYANNA


			0DC7-0DC9			UNASSIGNED						<RESERVED>..<RESERVED>


			0DCA			PVALID						SINHALA SIGN AL-LAKUNA


			0DCB-0DCE			UNASSIGNED						<RESERVED>..<RESERVED>


			0DCF-0DD4			PVALID						SINHALA VOWEL SIGN AELA-PILLA..SINHALA VOWEL SIGN KETTI PAA-PILLA


			0DD5			UNASSIGNED						<RESERVED>


			0DD6			PVALID						SINHALA VOWEL SIGN DIGA PAA-PILLA


			0DD7			UNASSIGNED						<RESERVED>


			0DD8-0DDF			PVALID						SINHALA VOWEL SIGN GAETTA-PILLA..SINHALA VOWEL SIGN GAYANUKITTA


			0DE0-0DE5			UNASSIGNED						<RESERVED>..<RESERVED>


			0DE6-0DEF			PVALID						SINHALA LITH DIGIT ZERO..SINHALA LITH DIGIT NINE


			0DF0-0DF1			UNASSIGNED						<RESERVED>..<RESERVED>


			0DF2-0DF3			PVALID						SINHALA VOWEL SIGN DIGA GAETTA-PILLA..SINHALA VOWEL SIGN DIGA GAYANUKITTA


			0DF4			DISALLOWED						SINHALA PUNCTUATION KUNDDALIYA


			0DF5-0E00			UNASSIGNED						<RESERVED>..<RESERVED>


			0E01-0E32			PVALID						THAI CHARACTER KO KAI..THAI CHARACTER SARA AA


			0E33			DISALLOWED						THAI CHARACTER SARA AM


			0E34-0E3A			PVALID						THAI CHARACTER SARA I..THAI CHARACTER PHINTHU


			0E3B-0E3E			UNASSIGNED						<RESERVED>..<RESERVED>


			0E3F			DISALLOWED						THAI CURRENCY SYMBOL BAHT


			0E40-0E4E			PVALID						THAI CHARACTER SARA E..THAI CHARACTER YAMAKKAN


			0E4F			DISALLOWED						THAI CHARACTER FONGMAN


			0E50-0E59			PVALID						THAI DIGIT ZERO..THAI DIGIT NINE


			0E5A-0E5B			DISALLOWED						THAI CHARACTER ANGKHANKHU..THAI CHARACTER KHOMUT


			0E5C-0E80			UNASSIGNED						<RESERVED>..<RESERVED>


			0E81-0E82			PVALID						LAO LETTER KO..LAO LETTER KHO SUNG


			0E83			UNASSIGNED						<RESERVED>


			0E84			PVALID						LAO LETTER KHO TAM


			0E85-0E86			UNASSIGNED						<RESERVED>..<RESERVED>


			0E87-0E88			PVALID						LAO LETTER NGO..LAO LETTER CO


			0E89			UNASSIGNED						<RESERVED>


			0E8A			PVALID						LAO LETTER SO TAM


			0E8B-0E8C			UNASSIGNED						<RESERVED>..<RESERVED>


			0E8D			PVALID						LAO LETTER NYO


			0E8E-0E93			UNASSIGNED						<RESERVED>..<RESERVED>


			0E94-0E97			PVALID						LAO LETTER DO..LAO LETTER THO TAM


			0E98			UNASSIGNED						<RESERVED>


			0E99-0E9F			PVALID						LAO LETTER NO..LAO LETTER FO SUNG


			0EA0			UNASSIGNED						<RESERVED>


			0EA1-0EA3			PVALID						LAO LETTER MO..LAO LETTER LO LING


			0EA4			UNASSIGNED						<RESERVED>


			0EA5			PVALID						LAO LETTER LO LOOT


			0EA6			UNASSIGNED						<RESERVED>


			0EA7			PVALID						LAO LETTER WO


			0EA8-0EA9			UNASSIGNED						<RESERVED>..<RESERVED>


			0EAA-0EAB			PVALID						LAO LETTER SO SUNG..LAO LETTER HO SUNG


			0EAC			UNASSIGNED						<RESERVED>


			0EAD-0EB2			PVALID						LAO LETTER O..LAO VOWEL SIGN AA


			0EB3			DISALLOWED						LAO VOWEL SIGN AM


			0EB4-0EB9			PVALID						LAO VOWEL SIGN I..LAO VOWEL SIGN UU


			0EBA			UNASSIGNED						<RESERVED>


			0EBB-0EBD			PVALID						LAO VOWEL SIGN MAI KON..LAO SEMIVOWEL SIGN NYO


			0EBE-0EBF			UNASSIGNED						<RESERVED>..<RESERVED>


			0EC0-0EC4			PVALID						LAO VOWEL SIGN E..LAO VOWEL SIGN AI


			0EC5			UNASSIGNED						<RESERVED>


			0EC6			PVALID						LAO KO LA


			0EC7			UNASSIGNED						<RESERVED>


			0EC8-0ECD			PVALID						LAO TONE MAI EK..LAO NIGGAHITA


			0ECE-0ECF			UNASSIGNED						<RESERVED>..<RESERVED>


			0ED0-0ED9			PVALID						LAO DIGIT ZERO..LAO DIGIT NINE


			0EDA-0EDB			UNASSIGNED						<RESERVED>..<RESERVED>


			0EDC-0EDD			DISALLOWED						LAO HO NO..LAO HO MO


			0EDE-0EDF			PVALID						LAO LETTER KHMU GO..LAO LETTER KHMU NYO


			0EE0-0EFF			UNASSIGNED						<RESERVED>..<RESERVED>


			0F00			PVALID						TIBETAN SYLLABLE OM


			0F01-0F0A			DISALLOWED						TIBETAN MARK GTER YIG MGO TRUNCATED A..TIBETAN MARK BKA- SHOG YIG MGO


			0F0B			PVALID						TIBETAN MARK INTERSYLLABIC TSHEG


			0F0C-0F17			DISALLOWED						TIBETAN MARK DELIMITER TSHEG BSTAR..TIBETAN ASTROLOGICAL SIGN SGRA GCAN -CHAR RTAGS


			0F18-0F19			PVALID						TIBETAN ASTROLOGICAL SIGN -KHYUD PA..TIBETAN ASTROLOGICAL SIGN SDONG TSHUGS


			0F1A-0F1F			DISALLOWED						TIBETAN SIGN RDEL DKAR GCIG..TIBETAN SIGN RDEL DKAR RDEL NAG


			0F20-0F29			PVALID						TIBETAN DIGIT ZERO..TIBETAN DIGIT NINE


			0F2A-0F34			DISALLOWED						TIBETAN DIGIT HALF ONE..TIBETAN MARK BSDUS RTAGS


			0F35			PVALID						TIBETAN MARK NGAS BZUNG NYI ZLA


			0F36			DISALLOWED						TIBETAN MARK CARET -DZUD RTAGS BZHI MIG CAN


			0F37			PVALID						TIBETAN MARK NGAS BZUNG SGOR RTAGS


			0F38			DISALLOWED						TIBETAN MARK CHE MGO


			0F39			PVALID						TIBETAN MARK TSA -PHRU


			0F3A-0F3D			DISALLOWED						TIBETAN MARK GUG RTAGS GYON..TIBETAN MARK ANG KHANG GYAS


			0F3E-0F42			PVALID						TIBETAN SIGN YAR TSHES..TIBETAN LETTER GA


			0F43			DISALLOWED						TIBETAN LETTER GHA


			0F44-0F47			PVALID						TIBETAN LETTER NGA..TIBETAN LETTER JA


			0F48			UNASSIGNED						<RESERVED>


			0F49-0F4C			PVALID						TIBETAN LETTER NYA..TIBETAN LETTER DDA


			0F4D			DISALLOWED						TIBETAN LETTER DDHA


			0F4E-0F51			PVALID						TIBETAN LETTER NNA..TIBETAN LETTER DA


			0F52			DISALLOWED						TIBETAN LETTER DHA


			0F53-0F56			PVALID						TIBETAN LETTER NA..TIBETAN LETTER BA


			0F57			DISALLOWED						TIBETAN LETTER BHA


			0F58-0F5B			PVALID						TIBETAN LETTER MA..TIBETAN LETTER DZA


			0F5C			DISALLOWED						TIBETAN LETTER DZHA


			0F5D-0F68			PVALID						TIBETAN LETTER WA..TIBETAN LETTER A


			0F69			DISALLOWED						TIBETAN LETTER KSSA


			0F6A-0F6C			PVALID						TIBETAN LETTER FIXED-FORM RA..TIBETAN LETTER RRA


			0F6D-0F70			UNASSIGNED						<RESERVED>..<RESERVED>


			0F71-0F72			PVALID						TIBETAN VOWEL SIGN AA..TIBETAN VOWEL SIGN I


			0F73			DISALLOWED						TIBETAN VOWEL SIGN II


			0F74			PVALID						TIBETAN VOWEL SIGN U


			0F75-0F79			DISALLOWED						TIBETAN VOWEL SIGN UU..TIBETAN VOWEL SIGN VOCALIC LL


			0F7A-0F80			PVALID						TIBETAN VOWEL SIGN E..TIBETAN VOWEL SIGN REVERSED I


			0F81			DISALLOWED						TIBETAN VOWEL SIGN REVERSED II


			0F82-0F84			PVALID						TIBETAN SIGN NYI ZLA NAA DA..TIBETAN MARK HALANTA


			0F85			DISALLOWED						TIBETAN MARK PALUTA


			0F86-0F92			PVALID						TIBETAN SIGN LCI RTAGS..TIBETAN SUBJOINED LETTER GA


			0F93			DISALLOWED						TIBETAN SUBJOINED LETTER GHA


			0F94-0F97			PVALID						TIBETAN SUBJOINED LETTER NGA..TIBETAN SUBJOINED LETTER JA


			0F98			UNASSIGNED						<RESERVED>


			0F99-0F9C			PVALID						TIBETAN SUBJOINED LETTER NYA..TIBETAN SUBJOINED LETTER DDA


			0F9D			DISALLOWED						TIBETAN SUBJOINED LETTER DDHA


			0F9E-0FA1			PVALID						TIBETAN SUBJOINED LETTER NNA..TIBETAN SUBJOINED LETTER DA


			0FA2			DISALLOWED						TIBETAN SUBJOINED LETTER DHA


			0FA3-0FA6			PVALID						TIBETAN SUBJOINED LETTER NA..TIBETAN SUBJOINED LETTER BA


			0FA7			DISALLOWED						TIBETAN SUBJOINED LETTER BHA


			0FA8-0FAB			PVALID						TIBETAN SUBJOINED LETTER MA..TIBETAN SUBJOINED LETTER DZA


			0FAC			DISALLOWED						TIBETAN SUBJOINED LETTER DZHA


			0FAD-0FB8			PVALID						TIBETAN SUBJOINED LETTER WA..TIBETAN SUBJOINED LETTER A


			0FB9			DISALLOWED						TIBETAN SUBJOINED LETTER KSSA


			0FBA-0FBC			PVALID						TIBETAN SUBJOINED LETTER FIXED-FORM WA..TIBETAN SUBJOINED LETTER FIXED-FORM RA


			0FBD			UNASSIGNED						<RESERVED>


			0FBE-0FC5			DISALLOWED						TIBETAN KU RU KHA..TIBETAN SYMBOL RDO RJE


			0FC6			PVALID						TIBETAN SYMBOL PADMA GDAN


			0FC7-0FCC			DISALLOWED						TIBETAN SYMBOL RDO RJE RGYA GRAM..TIBETAN SYMBOL NOR BU BZHI -KHYIL


			0FCD			UNASSIGNED						<RESERVED>


			0FCE-0FDA			DISALLOWED						TIBETAN SIGN RDEL NAG RDEL DKAR..TIBETAN MARK TRAILING MCHAN RTAGS


			0FDB-0FFF			UNASSIGNED						<RESERVED>..<RESERVED>


			1000-1049			PVALID						MYANMAR LETTER KA..MYANMAR DIGIT NINE


			104A-104F			DISALLOWED						MYANMAR SIGN LITTLE SECTION..MYANMAR SYMBOL GENITIVE


			1050-109D			PVALID						MYANMAR LETTER SHA..MYANMAR VOWEL SIGN AITON AI


			109E-10C5			DISALLOWED						MYANMAR SYMBOL SHAN ONE..GEORGIAN CAPITAL LETTER HOE


			10C6			UNASSIGNED						<RESERVED>


			10C7			DISALLOWED						GEORGIAN CAPITAL LETTER YN


			10C8-10CC			UNASSIGNED						<RESERVED>..<RESERVED>


			10CD			DISALLOWED						GEORGIAN CAPITAL LETTER AEN


			10CE-10CF			UNASSIGNED						<RESERVED>..<RESERVED>


			10D0-10FA			PVALID						GEORGIAN LETTER AN..GEORGIAN LETTER AIN


			10FB-10FC			DISALLOWED						GEORGIAN PARAGRAPH SEPARATOR..MODIFIER LETTER GEORGIAN NAR


			10FD-10FF			PVALID						GEORGIAN LETTER AEN..GEORGIAN LETTER LABIAL SIGN


			1100-11FF			DISALLOWED						HANGUL CHOSEONG KIYEOK..HANGUL JONGSEONG SSANGNIEUN


			1200-1248			PVALID						ETHIOPIC SYLLABLE HA..ETHIOPIC SYLLABLE QWA


			1249			UNASSIGNED						<RESERVED>


			124A-124D			PVALID						ETHIOPIC SYLLABLE QWI..ETHIOPIC SYLLABLE QWE


			124E-124F			UNASSIGNED						<RESERVED>..<RESERVED>


			1250-1256			PVALID						ETHIOPIC SYLLABLE QHA..ETHIOPIC SYLLABLE QHO


			1257			UNASSIGNED						<RESERVED>


			1258			PVALID						ETHIOPIC SYLLABLE QHWA


			1259			UNASSIGNED						<RESERVED>


			125A-125D			PVALID						ETHIOPIC SYLLABLE QHWI..ETHIOPIC SYLLABLE QHWE


			125E-125F			UNASSIGNED						<RESERVED>..<RESERVED>


			1260-1288			PVALID						ETHIOPIC SYLLABLE BA..ETHIOPIC SYLLABLE XWA


			1289			UNASSIGNED						<RESERVED>


			128A-128D			PVALID						ETHIOPIC SYLLABLE XWI..ETHIOPIC SYLLABLE XWE


			128E-128F			UNASSIGNED						<RESERVED>..<RESERVED>


			1290-12B0			PVALID						ETHIOPIC SYLLABLE NA..ETHIOPIC SYLLABLE KWA


			12B1			UNASSIGNED						<RESERVED>


			12B2-12B5			PVALID						ETHIOPIC SYLLABLE KWI..ETHIOPIC SYLLABLE KWE


			12B6-12B7			UNASSIGNED						<RESERVED>..<RESERVED>


			12B8-12BE			PVALID						ETHIOPIC SYLLABLE KXA..ETHIOPIC SYLLABLE KXO


			12BF			UNASSIGNED						<RESERVED>


			12C0			PVALID						ETHIOPIC SYLLABLE KXWA


			12C1			UNASSIGNED						<RESERVED>


			12C2-12C5			PVALID						ETHIOPIC SYLLABLE KXWI..ETHIOPIC SYLLABLE KXWE


			12C6-12C7			UNASSIGNED						<RESERVED>..<RESERVED>


			12C8-12D6			PVALID						ETHIOPIC SYLLABLE WA..ETHIOPIC SYLLABLE PHARYNGEAL O


			12D7			UNASSIGNED						<RESERVED>


			12D8-1310			PVALID						ETHIOPIC SYLLABLE ZA..ETHIOPIC SYLLABLE GWA


			1311			UNASSIGNED						<RESERVED>


			1312-1315			PVALID						ETHIOPIC SYLLABLE GWI..ETHIOPIC SYLLABLE GWE


			1316-1317			UNASSIGNED						<RESERVED>..<RESERVED>


			1318-135A			PVALID						ETHIOPIC SYLLABLE GGA..ETHIOPIC SYLLABLE FYA


			135B-135C			UNASSIGNED						<RESERVED>..<RESERVED>


			135D-135F			PVALID						ETHIOPIC COMBINING GEMINATION AND VOWEL LENGTH MARK..ETHIOPIC COMBINING GEMINATION MARK


			1360-137C			DISALLOWED						ETHIOPIC SECTION MARK..ETHIOPIC NUMBER TEN THOUSAND


			137D-137F			UNASSIGNED						<RESERVED>..<RESERVED>


			1380-138F			PVALID						ETHIOPIC SYLLABLE SEBATBEIT MWA..ETHIOPIC SYLLABLE PWE


			1390-1399			DISALLOWED						ETHIOPIC TONAL MARK YIZET..ETHIOPIC TONAL MARK KURT


			139A-139F			UNASSIGNED						<RESERVED>..<RESERVED>


			13A0-13F5			PVALID						CHEROKEE LETTER A..CHEROKEE LETTER MV


			13F6-13F7			UNASSIGNED						<RESERVED>..<RESERVED>


			13F8-13FD			DISALLOWED						CHEROKEE SMALL LETTER YE..CHEROKEE SMALL LETTER MV


			13FE-13FF			UNASSIGNED						<RESERVED>..<RESERVED>


			1400			DISALLOWED						CANADIAN SYLLABICS HYPHEN


			1401-166C			PVALID						CANADIAN SYLLABICS E..CANADIAN SYLLABICS CARRIER TTSA


			166D-166E			DISALLOWED						CANADIAN SYLLABICS CHI SIGN..CANADIAN SYLLABICS FULL STOP


			166F-167F			PVALID						CANADIAN SYLLABICS QAI..CANADIAN SYLLABICS BLACKFOOT W


			1680			DISALLOWED						OGHAM SPACE MARK


			1681-169A			PVALID						OGHAM LETTER BEITH..OGHAM LETTER PEITH


			169B-169C			DISALLOWED						OGHAM FEATHER MARK..OGHAM REVERSED FEATHER MARK


			169D-169F			UNASSIGNED						<RESERVED>..<RESERVED>


			16A0-16EA			PVALID						RUNIC LETTER FEHU FEOH FE F..RUNIC LETTER X


			16EB-16F0			DISALLOWED						RUNIC SINGLE PUNCTUATION..RUNIC BELGTHOR SYMBOL


			16F1-16F8			PVALID						RUNIC LETTER K..RUNIC LETTER FRANKS CASKET AESC


			16F9-16FF			UNASSIGNED						<RESERVED>..<RESERVED>


			1700-170C			PVALID						TAGALOG LETTER A..TAGALOG LETTER YA


			170D			UNASSIGNED						<RESERVED>


			170E-1714			PVALID						TAGALOG LETTER LA..TAGALOG SIGN VIRAMA


			1715-171F			UNASSIGNED						<RESERVED>..<RESERVED>


			1720-1734			PVALID						HANUNOO LETTER A..HANUNOO SIGN PAMUDPOD


			1735-1736			DISALLOWED						PHILIPPINE SINGLE PUNCTUATION..PHILIPPINE DOUBLE PUNCTUATION


			1737-173F			UNASSIGNED						<RESERVED>..<RESERVED>


			1740-1753			PVALID						BUHID LETTER A..BUHID VOWEL SIGN U


			1754-175F			UNASSIGNED						<RESERVED>..<RESERVED>


			1760-176C			PVALID						TAGBANWA LETTER A..TAGBANWA LETTER YA


			176D			UNASSIGNED						<RESERVED>


			176E-1770			PVALID						TAGBANWA LETTER LA..TAGBANWA LETTER SA


			1771			UNASSIGNED						<RESERVED>


			1772-1773			PVALID						TAGBANWA VOWEL SIGN I..TAGBANWA VOWEL SIGN U


			1774-177F			UNASSIGNED						<RESERVED>..<RESERVED>


			1780-17B3			PVALID						KHMER LETTER KA..KHMER INDEPENDENT VOWEL QAU


			17B4-17B5			DISALLOWED						KHMER VOWEL INHERENT AQ..KHMER VOWEL INHERENT AA


			17B6-17D3			PVALID						KHMER VOWEL SIGN AA..KHMER SIGN BATHAMASAT


			17D4-17D6			DISALLOWED						KHMER SIGN KHAN..KHMER SIGN CAMNUC PII KUUH


			17D7			PVALID						KHMER SIGN LEK TOO


			17D8-17DB			DISALLOWED						KHMER SIGN BEYYAL..KHMER CURRENCY SYMBOL RIEL


			17DC-17DD			PVALID						KHMER SIGN AVAKRAHASANYA..KHMER SIGN ATTHACAN


			17DE-17DF			UNASSIGNED						<RESERVED>..<RESERVED>


			17E0-17E9			PVALID						KHMER DIGIT ZERO..KHMER DIGIT NINE


			17EA-17EF			UNASSIGNED						<RESERVED>..<RESERVED>


			17F0-17F9			DISALLOWED						KHMER SYMBOL LEK ATTAK SON..KHMER SYMBOL LEK ATTAK PRAM-BUON


			17FA-17FF			UNASSIGNED						<RESERVED>..<RESERVED>


			1800-180E			DISALLOWED						MONGOLIAN BIRGA..MONGOLIAN VOWEL SEPARATOR


			180F			UNASSIGNED						<RESERVED>


			1810-1819			PVALID						MONGOLIAN DIGIT ZERO..MONGOLIAN DIGIT NINE


			181A-181F			UNASSIGNED						<RESERVED>..<RESERVED>


			1820-1878			PVALID						MONGOLIAN LETTER A..MONGOLIAN LETTER CHA WITH TWO DOTS


			1879-187F			UNASSIGNED						<RESERVED>..<RESERVED>


			1880-18AA			PVALID						MONGOLIAN LETTER ALI GALI ANUSVARA ONE..MONGOLIAN LETTER MANCHU ALI GALI LHA


			18AB-18AF			UNASSIGNED						<RESERVED>..<RESERVED>


			18B0-18F5			PVALID						CANADIAN SYLLABICS OY..CANADIAN SYLLABICS CARRIER DENTAL S


			18F6-18FF			UNASSIGNED						<RESERVED>..<RESERVED>


			1900-191E			PVALID						LIMBU VOWEL-CARRIER LETTER..LIMBU LETTER TRA


			191F			UNASSIGNED						<RESERVED>


			1920-192B			PVALID						LIMBU VOWEL SIGN A..LIMBU SUBJOINED LETTER WA


			192C-192F			UNASSIGNED						<RESERVED>..<RESERVED>


			1930-193B			PVALID						LIMBU SMALL LETTER KA..LIMBU SIGN SA-I


			193C-193F			UNASSIGNED						<RESERVED>..<RESERVED>


			1940			DISALLOWED						LIMBU SIGN LOO


			1941-1943			UNASSIGNED						<RESERVED>..<RESERVED>


			1944-1945			DISALLOWED						LIMBU EXCLAMATION MARK..LIMBU QUESTION MARK


			1946-196D			PVALID						LIMBU DIGIT ZERO..TAI LE LETTER AI


			196E-196F			UNASSIGNED						<RESERVED>..<RESERVED>


			1970-1974			PVALID						TAI LE LETTER TONE-2..TAI LE LETTER TONE-6


			1975-197F			UNASSIGNED						<RESERVED>..<RESERVED>


			1980-19AB			PVALID						NEW TAI LUE LETTER HIGH QA..NEW TAI LUE LETTER LOW SUA


			19AC-19AF			UNASSIGNED						<RESERVED>..<RESERVED>


			19B0-19C9			PVALID						NEW TAI LUE VOWEL SIGN VOWEL SHORTENER..NEW TAI LUE TONE MARK-2


			19CA-19CF			UNASSIGNED						<RESERVED>..<RESERVED>


			19D0-19D9			PVALID						NEW TAI LUE DIGIT ZERO..NEW TAI LUE DIGIT NINE


			19DA			DISALLOWED						NEW TAI LUE THAM DIGIT ONE


			19DB-19DD			UNASSIGNED						<RESERVED>..<RESERVED>


			19DE-19FF			DISALLOWED						NEW TAI LUE SIGN LAE..KHMER SYMBOL DAP-PRAM ROC


			1A00-1A1B			PVALID						BUGINESE LETTER KA..BUGINESE VOWEL SIGN AE


			1A1C-1A1D			UNASSIGNED						<RESERVED>..<RESERVED>


			1A1E-1A1F			DISALLOWED						BUGINESE PALLAWA..BUGINESE END OF SECTION


			1A20-1A5E			PVALID						TAI THAM LETTER HIGH KA..TAI THAM CONSONANT SIGN SA


			1A5F			UNASSIGNED						<RESERVED>


			1A60-1A7C			PVALID						TAI THAM SIGN SAKOT..TAI THAM SIGN KHUEN-LUE KARAN


			1A7D-1A7E			UNASSIGNED						<RESERVED>..<RESERVED>


			1A7F-1A89			PVALID						TAI THAM COMBINING CRYPTOGRAMMIC DOT..TAI THAM HORA DIGIT NINE


			1A8A-1A8F			UNASSIGNED						<RESERVED>..<RESERVED>


			1A90-1A99			PVALID						TAI THAM THAM DIGIT ZERO..TAI THAM THAM DIGIT NINE


			1A9A-1A9F			UNASSIGNED						<RESERVED>..<RESERVED>


			1AA0-1AA6			DISALLOWED						TAI THAM SIGN WIANG..TAI THAM SIGN REVERSED ROTATED RANA


			1AA7			PVALID						TAI THAM SIGN MAI YAMOK


			1AA8-1AAD			DISALLOWED						TAI THAM SIGN KAAN..TAI THAM SIGN CAANG


			1AAE-1AAF			UNASSIGNED						<RESERVED>..<RESERVED>


			1AB0-1ABD			PVALID						COMBINING DOUBLED CIRCUMFLEX ACCENT..COMBINING PARENTHESES BELOW


			1ABE			DISALLOWED						COMBINING PARENTHESES OVERLAY


			1ABF-1AFF			UNASSIGNED						<RESERVED>..<RESERVED>


			1B00-1B4B			PVALID						BALINESE SIGN ULU RICEM..BALINESE LETTER ASYURA SASAK


			1B4C-1B4F			UNASSIGNED						<RESERVED>..<RESERVED>


			1B50-1B59			PVALID						BALINESE DIGIT ZERO..BALINESE DIGIT NINE


			1B5A-1B6A			DISALLOWED						BALINESE PANTI..BALINESE MUSICAL SYMBOL DANG GEDE


			1B6B-1B73			PVALID						BALINESE MUSICAL SYMBOL COMBINING TEGEH..BALINESE MUSICAL SYMBOL COMBINING GONG


			1B74-1B7C			DISALLOWED						BALINESE MUSICAL SYMBOL RIGHT-HAND OPEN DUG..BALINESE MUSICAL SYMBOL LEFT-HAND OPEN PING


			1B7D-1B7F			UNASSIGNED						<RESERVED>..<RESERVED>


			1B80-1BF3			PVALID						SUNDANESE SIGN PANYECEK..BATAK PANONGONAN


			1BF4-1BFB			UNASSIGNED						<RESERVED>..<RESERVED>


			1BFC-1BFF			DISALLOWED						BATAK SYMBOL BINDU NA METEK..BATAK SYMBOL BINDU PANGOLAT


			1C00-1C37			PVALID						LEPCHA LETTER KA..LEPCHA SIGN NUKTA


			1C38-1C3A			UNASSIGNED						<RESERVED>..<RESERVED>


			1C3B-1C3F			DISALLOWED						LEPCHA PUNCTUATION TA-ROL..LEPCHA PUNCTUATION TSHOOK


			1C40-1C49			PVALID						LEPCHA DIGIT ZERO..LEPCHA DIGIT NINE


			1C4A-1C4C			UNASSIGNED						<RESERVED>..<RESERVED>


			1C4D-1C7D			PVALID						LEPCHA LETTER TTA..OL CHIKI AHAD


			1C7E-1C88			DISALLOWED						OL CHIKI PUNCTUATION MUCAAD..CYRILLIC SMALL LETTER UNBLENDED UK


			1C89-1C8F			UNASSIGNED						<RESERVED>..<RESERVED>


			1C90-1CBA			DISALLOWED						GEORGIAN MTAVRULI CAPITAL LETTER AN..GEORGIAN MTAVRULI CAPITAL LETTER AIN


			1CBB-1CBC			UNASSIGNED						<RESERVED>..<RESERVED>


			1CBD-1CC7			DISALLOWED						GEORGIAN MTAVRULI CAPITAL LETTER AEN..SUNDANESE PUNCTUATION BINDU BA SATANGA


			1CC8-1CCF			UNASSIGNED						<RESERVED>..<RESERVED>


			1CD0-1CD2			PVALID						VEDIC TONE KARSHANA..VEDIC TONE PRENKHA


			1CD3			DISALLOWED						VEDIC SIGN NIHSHVASA


			1CD4-1CF9			PVALID						VEDIC SIGN YAJURVEDIC MIDLINE SVARITA..VEDIC TONE DOUBLE RING ABOVE


			1CFA-1CFF			UNASSIGNED						<RESERVED>..<RESERVED>


			1D00-1D2B			PVALID						LATIN LETTER SMALL CAPITAL A..CYRILLIC LETTER SMALL CAPITAL EL


			1D2C-1D2E			DISALLOWED						MODIFIER LETTER CAPITAL A..MODIFIER LETTER CAPITAL B


			1D2F			PVALID						MODIFIER LETTER CAPITAL BARRED B


			1D30-1D3A			DISALLOWED						MODIFIER LETTER CAPITAL D..MODIFIER LETTER CAPITAL N


			1D3B			PVALID						MODIFIER LETTER CAPITAL REVERSED N


			1D3C-1D4D			DISALLOWED						MODIFIER LETTER CAPITAL O..MODIFIER LETTER SMALL G


			1D4E			PVALID						MODIFIER LETTER SMALL TURNED I


			1D4F-1D6A			DISALLOWED						MODIFIER LETTER SMALL K..GREEK SUBSCRIPT SMALL LETTER CHI


			1D6B-1D77			PVALID						LATIN SMALL LETTER UE..LATIN SMALL LETTER TURNED G


			1D78			DISALLOWED						MODIFIER LETTER CYRILLIC EN


			1D79-1D9A			PVALID						LATIN SMALL LETTER INSULAR G..LATIN SMALL LETTER EZH WITH RETROFLEX HOOK


			1D9B-1DBF			DISALLOWED						MODIFIER LETTER SMALL TURNED ALPHA..MODIFIER LETTER SMALL THETA


			1DC0-1DF9			PVALID						COMBINING DOTTED GRAVE ACCENT..COMBINING WIDE INVERTED BRIDGE BELOW


			1DFA			UNASSIGNED						<RESERVED>


			1DFB-1DFF			PVALID						COMBINING DELETION MARK..COMBINING RIGHT ARROWHEAD AND DOWN ARROWHEAD BELOW


			1E00			DISALLOWED						LATIN CAPITAL LETTER A WITH RING BELOW


			1E01			PVALID						LATIN SMALL LETTER A WITH RING BELOW


			1E02			DISALLOWED						LATIN CAPITAL LETTER B WITH DOT ABOVE


			1E03			PVALID						LATIN SMALL LETTER B WITH DOT ABOVE


			1E04			DISALLOWED						LATIN CAPITAL LETTER B WITH DOT BELOW


			1E05			PVALID						LATIN SMALL LETTER B WITH DOT BELOW


			1E06			DISALLOWED						LATIN CAPITAL LETTER B WITH LINE BELOW


			1E07			PVALID						LATIN SMALL LETTER B WITH LINE BELOW


			1E08			DISALLOWED						LATIN CAPITAL LETTER C WITH CEDILLA AND ACUTE


			1E09			PVALID						LATIN SMALL LETTER C WITH CEDILLA AND ACUTE


			1E0A			DISALLOWED						LATIN CAPITAL LETTER D WITH DOT ABOVE


			1E0B			PVALID						LATIN SMALL LETTER D WITH DOT ABOVE


			1E0C			DISALLOWED						LATIN CAPITAL LETTER D WITH DOT BELOW


			1E0D			PVALID						LATIN SMALL LETTER D WITH DOT BELOW


			1E0E			DISALLOWED						LATIN CAPITAL LETTER D WITH LINE BELOW


			1E0F			PVALID						LATIN SMALL LETTER D WITH LINE BELOW


			1E10			DISALLOWED						LATIN CAPITAL LETTER D WITH CEDILLA


			1E11			PVALID						LATIN SMALL LETTER D WITH CEDILLA


			1E12			DISALLOWED						LATIN CAPITAL LETTER D WITH CIRCUMFLEX BELOW


			1E13			PVALID						LATIN SMALL LETTER D WITH CIRCUMFLEX BELOW


			1E14			DISALLOWED						LATIN CAPITAL LETTER E WITH MACRON AND GRAVE


			1E15			PVALID						LATIN SMALL LETTER E WITH MACRON AND GRAVE


			1E16			DISALLOWED						LATIN CAPITAL LETTER E WITH MACRON AND ACUTE


			1E17			PVALID						LATIN SMALL LETTER E WITH MACRON AND ACUTE


			1E18			DISALLOWED						LATIN CAPITAL LETTER E WITH CIRCUMFLEX BELOW


			1E19			PVALID						LATIN SMALL LETTER E WITH CIRCUMFLEX BELOW


			1E1A			DISALLOWED						LATIN CAPITAL LETTER E WITH TILDE BELOW


			1E1B			PVALID						LATIN SMALL LETTER E WITH TILDE BELOW


			1E1C			DISALLOWED						LATIN CAPITAL LETTER E WITH CEDILLA AND BREVE


			1E1D			PVALID						LATIN SMALL LETTER E WITH CEDILLA AND BREVE


			1E1E			DISALLOWED						LATIN CAPITAL LETTER F WITH DOT ABOVE


			1E1F			PVALID						LATIN SMALL LETTER F WITH DOT ABOVE


			1E20			DISALLOWED						LATIN CAPITAL LETTER G WITH MACRON


			1E21			PVALID						LATIN SMALL LETTER G WITH MACRON


			1E22			DISALLOWED						LATIN CAPITAL LETTER H WITH DOT ABOVE


			1E23			PVALID						LATIN SMALL LETTER H WITH DOT ABOVE


			1E24			DISALLOWED						LATIN CAPITAL LETTER H WITH DOT BELOW


			1E25			PVALID						LATIN SMALL LETTER H WITH DOT BELOW


			1E26			DISALLOWED						LATIN CAPITAL LETTER H WITH DIAERESIS


			1E27			PVALID						LATIN SMALL LETTER H WITH DIAERESIS


			1E28			DISALLOWED						LATIN CAPITAL LETTER H WITH CEDILLA


			1E29			PVALID						LATIN SMALL LETTER H WITH CEDILLA


			1E2A			DISALLOWED						LATIN CAPITAL LETTER H WITH BREVE BELOW


			1E2B			PVALID						LATIN SMALL LETTER H WITH BREVE BELOW


			1E2C			DISALLOWED						LATIN CAPITAL LETTER I WITH TILDE BELOW


			1E2D			PVALID						LATIN SMALL LETTER I WITH TILDE BELOW


			1E2E			DISALLOWED						LATIN CAPITAL LETTER I WITH DIAERESIS AND ACUTE


			1E2F			PVALID						LATIN SMALL LETTER I WITH DIAERESIS AND ACUTE


			1E30			DISALLOWED						LATIN CAPITAL LETTER K WITH ACUTE


			1E31			PVALID						LATIN SMALL LETTER K WITH ACUTE


			1E32			DISALLOWED						LATIN CAPITAL LETTER K WITH DOT BELOW


			1E33			PVALID						LATIN SMALL LETTER K WITH DOT BELOW


			1E34			DISALLOWED						LATIN CAPITAL LETTER K WITH LINE BELOW


			1E35			PVALID						LATIN SMALL LETTER K WITH LINE BELOW


			1E36			DISALLOWED						LATIN CAPITAL LETTER L WITH DOT BELOW


			1E37			PVALID						LATIN SMALL LETTER L WITH DOT BELOW


			1E38			DISALLOWED						LATIN CAPITAL LETTER L WITH DOT BELOW AND MACRON


			1E39			PVALID						LATIN SMALL LETTER L WITH DOT BELOW AND MACRON


			1E3A			DISALLOWED						LATIN CAPITAL LETTER L WITH LINE BELOW


			1E3B			PVALID						LATIN SMALL LETTER L WITH LINE BELOW


			1E3C			DISALLOWED						LATIN CAPITAL LETTER L WITH CIRCUMFLEX BELOW


			1E3D			PVALID						LATIN SMALL LETTER L WITH CIRCUMFLEX BELOW


			1E3E			DISALLOWED						LATIN CAPITAL LETTER M WITH ACUTE


			1E3F			PVALID						LATIN SMALL LETTER M WITH ACUTE


			1E40			DISALLOWED						LATIN CAPITAL LETTER M WITH DOT ABOVE


			1E41			PVALID						LATIN SMALL LETTER M WITH DOT ABOVE


			1E42			DISALLOWED						LATIN CAPITAL LETTER M WITH DOT BELOW


			1E43			PVALID						LATIN SMALL LETTER M WITH DOT BELOW


			1E44			DISALLOWED						LATIN CAPITAL LETTER N WITH DOT ABOVE


			1E45			PVALID						LATIN SMALL LETTER N WITH DOT ABOVE


			1E46			DISALLOWED						LATIN CAPITAL LETTER N WITH DOT BELOW


			1E47			PVALID						LATIN SMALL LETTER N WITH DOT BELOW


			1E48			DISALLOWED						LATIN CAPITAL LETTER N WITH LINE BELOW


			1E49			PVALID						LATIN SMALL LETTER N WITH LINE BELOW


			1E4A			DISALLOWED						LATIN CAPITAL LETTER N WITH CIRCUMFLEX BELOW


			1E4B			PVALID						LATIN SMALL LETTER N WITH CIRCUMFLEX BELOW


			1E4C			DISALLOWED						LATIN CAPITAL LETTER O WITH TILDE AND ACUTE


			1E4D			PVALID						LATIN SMALL LETTER O WITH TILDE AND ACUTE


			1E4E			DISALLOWED						LATIN CAPITAL LETTER O WITH TILDE AND DIAERESIS


			1E4F			PVALID						LATIN SMALL LETTER O WITH TILDE AND DIAERESIS


			1E50			DISALLOWED						LATIN CAPITAL LETTER O WITH MACRON AND GRAVE


			1E51			PVALID						LATIN SMALL LETTER O WITH MACRON AND GRAVE


			1E52			DISALLOWED						LATIN CAPITAL LETTER O WITH MACRON AND ACUTE


			1E53			PVALID						LATIN SMALL LETTER O WITH MACRON AND ACUTE


			1E54			DISALLOWED						LATIN CAPITAL LETTER P WITH ACUTE


			1E55			PVALID						LATIN SMALL LETTER P WITH ACUTE


			1E56			DISALLOWED						LATIN CAPITAL LETTER P WITH DOT ABOVE


			1E57			PVALID						LATIN SMALL LETTER P WITH DOT ABOVE


			1E58			DISALLOWED						LATIN CAPITAL LETTER R WITH DOT ABOVE


			1E59			PVALID						LATIN SMALL LETTER R WITH DOT ABOVE


			1E5A			DISALLOWED						LATIN CAPITAL LETTER R WITH DOT BELOW


			1E5B			PVALID						LATIN SMALL LETTER R WITH DOT BELOW


			1E5C			DISALLOWED						LATIN CAPITAL LETTER R WITH DOT BELOW AND MACRON


			1E5D			PVALID						LATIN SMALL LETTER R WITH DOT BELOW AND MACRON


			1E5E			DISALLOWED						LATIN CAPITAL LETTER R WITH LINE BELOW


			1E5F			PVALID						LATIN SMALL LETTER R WITH LINE BELOW


			1E60			DISALLOWED						LATIN CAPITAL LETTER S WITH DOT ABOVE


			1E61			PVALID						LATIN SMALL LETTER S WITH DOT ABOVE


			1E62			DISALLOWED						LATIN CAPITAL LETTER S WITH DOT BELOW


			1E63			PVALID						LATIN SMALL LETTER S WITH DOT BELOW


			1E64			DISALLOWED						LATIN CAPITAL LETTER S WITH ACUTE AND DOT ABOVE


			1E65			PVALID						LATIN SMALL LETTER S WITH ACUTE AND DOT ABOVE


			1E66			DISALLOWED						LATIN CAPITAL LETTER S WITH CARON AND DOT ABOVE


			1E67			PVALID						LATIN SMALL LETTER S WITH CARON AND DOT ABOVE


			1E68			DISALLOWED						LATIN CAPITAL LETTER S WITH DOT BELOW AND DOT ABOVE


			1E69			PVALID						LATIN SMALL LETTER S WITH DOT BELOW AND DOT ABOVE


			1E6A			DISALLOWED						LATIN CAPITAL LETTER T WITH DOT ABOVE


			1E6B			PVALID						LATIN SMALL LETTER T WITH DOT ABOVE


			1E6C			DISALLOWED						LATIN CAPITAL LETTER T WITH DOT BELOW


			1E6D			PVALID						LATIN SMALL LETTER T WITH DOT BELOW


			1E6E			DISALLOWED						LATIN CAPITAL LETTER T WITH LINE BELOW


			1E6F			PVALID						LATIN SMALL LETTER T WITH LINE BELOW


			1E70			DISALLOWED						LATIN CAPITAL LETTER T WITH CIRCUMFLEX BELOW


			1E71			PVALID						LATIN SMALL LETTER T WITH CIRCUMFLEX BELOW


			1E72			DISALLOWED						LATIN CAPITAL LETTER U WITH DIAERESIS BELOW


			1E73			PVALID						LATIN SMALL LETTER U WITH DIAERESIS BELOW


			1E74			DISALLOWED						LATIN CAPITAL LETTER U WITH TILDE BELOW


			1E75			PVALID						LATIN SMALL LETTER U WITH TILDE BELOW


			1E76			DISALLOWED						LATIN CAPITAL LETTER U WITH CIRCUMFLEX BELOW


			1E77			PVALID						LATIN SMALL LETTER U WITH CIRCUMFLEX BELOW


			1E78			DISALLOWED						LATIN CAPITAL LETTER U WITH TILDE AND ACUTE


			1E79			PVALID						LATIN SMALL LETTER U WITH TILDE AND ACUTE


			1E7A			DISALLOWED						LATIN CAPITAL LETTER U WITH MACRON AND DIAERESIS


			1E7B			PVALID						LATIN SMALL LETTER U WITH MACRON AND DIAERESIS


			1E7C			DISALLOWED						LATIN CAPITAL LETTER V WITH TILDE


			1E7D			PVALID						LATIN SMALL LETTER V WITH TILDE


			1E7E			DISALLOWED						LATIN CAPITAL LETTER V WITH DOT BELOW


			1E7F			PVALID						LATIN SMALL LETTER V WITH DOT BELOW


			1E80			DISALLOWED						LATIN CAPITAL LETTER W WITH GRAVE


			1E81			PVALID						LATIN SMALL LETTER W WITH GRAVE


			1E82			DISALLOWED						LATIN CAPITAL LETTER W WITH ACUTE


			1E83			PVALID						LATIN SMALL LETTER W WITH ACUTE


			1E84			DISALLOWED						LATIN CAPITAL LETTER W WITH DIAERESIS


			1E85			PVALID						LATIN SMALL LETTER W WITH DIAERESIS


			1E86			DISALLOWED						LATIN CAPITAL LETTER W WITH DOT ABOVE


			1E87			PVALID						LATIN SMALL LETTER W WITH DOT ABOVE


			1E88			DISALLOWED						LATIN CAPITAL LETTER W WITH DOT BELOW


			1E89			PVALID						LATIN SMALL LETTER W WITH DOT BELOW


			1E8A			DISALLOWED						LATIN CAPITAL LETTER X WITH DOT ABOVE


			1E8B			PVALID						LATIN SMALL LETTER X WITH DOT ABOVE


			1E8C			DISALLOWED						LATIN CAPITAL LETTER X WITH DIAERESIS


			1E8D			PVALID						LATIN SMALL LETTER X WITH DIAERESIS


			1E8E			DISALLOWED						LATIN CAPITAL LETTER Y WITH DOT ABOVE


			1E8F			PVALID						LATIN SMALL LETTER Y WITH DOT ABOVE


			1E90			DISALLOWED						LATIN CAPITAL LETTER Z WITH CIRCUMFLEX


			1E91			PVALID						LATIN SMALL LETTER Z WITH CIRCUMFLEX


			1E92			DISALLOWED						LATIN CAPITAL LETTER Z WITH DOT BELOW


			1E93			PVALID						LATIN SMALL LETTER Z WITH DOT BELOW


			1E94			DISALLOWED						LATIN CAPITAL LETTER Z WITH LINE BELOW


			1E95-1E99			PVALID						LATIN SMALL LETTER Z WITH LINE BELOW..LATIN SMALL LETTER Y WITH RING ABOVE


			1E9A-1E9B			DISALLOWED						LATIN SMALL LETTER A WITH RIGHT HALF RING..LATIN SMALL LETTER LONG S WITH DOT ABOVE


			1E9C-1E9D			PVALID						LATIN SMALL LETTER LONG S WITH DIAGONAL STROKE..LATIN SMALL LETTER LONG S WITH HIGH STROKE


			1E9E			DISALLOWED						LATIN CAPITAL LETTER SHARP S


			1E9F			PVALID						LATIN SMALL LETTER DELTA


			1EA0			DISALLOWED						LATIN CAPITAL LETTER A WITH DOT BELOW


			1EA1			PVALID						LATIN SMALL LETTER A WITH DOT BELOW


			1EA2			DISALLOWED						LATIN CAPITAL LETTER A WITH HOOK ABOVE


			1EA3			PVALID						LATIN SMALL LETTER A WITH HOOK ABOVE


			1EA4			DISALLOWED						LATIN CAPITAL LETTER A WITH CIRCUMFLEX AND ACUTE


			1EA5			PVALID						LATIN SMALL LETTER A WITH CIRCUMFLEX AND ACUTE


			1EA6			DISALLOWED						LATIN CAPITAL LETTER A WITH CIRCUMFLEX AND GRAVE


			1EA7			PVALID						LATIN SMALL LETTER A WITH CIRCUMFLEX AND GRAVE


			1EA8			DISALLOWED						LATIN CAPITAL LETTER A WITH CIRCUMFLEX AND HOOK ABOVE


			1EA9			PVALID						LATIN SMALL LETTER A WITH CIRCUMFLEX AND HOOK ABOVE


			1EAA			DISALLOWED						LATIN CAPITAL LETTER A WITH CIRCUMFLEX AND TILDE


			1EAB			PVALID						LATIN SMALL LETTER A WITH CIRCUMFLEX AND TILDE


			1EAC			DISALLOWED						LATIN CAPITAL LETTER A WITH CIRCUMFLEX AND DOT BELOW


			1EAD			PVALID						LATIN SMALL LETTER A WITH CIRCUMFLEX AND DOT BELOW


			1EAE			DISALLOWED						LATIN CAPITAL LETTER A WITH BREVE AND ACUTE


			1EAF			PVALID						LATIN SMALL LETTER A WITH BREVE AND ACUTE


			1EB0			DISALLOWED						LATIN CAPITAL LETTER A WITH BREVE AND GRAVE


			1EB1			PVALID						LATIN SMALL LETTER A WITH BREVE AND GRAVE


			1EB2			DISALLOWED						LATIN CAPITAL LETTER A WITH BREVE AND HOOK ABOVE


			1EB3			PVALID						LATIN SMALL LETTER A WITH BREVE AND HOOK ABOVE


			1EB4			DISALLOWED						LATIN CAPITAL LETTER A WITH BREVE AND TILDE


			1EB5			PVALID						LATIN SMALL LETTER A WITH BREVE AND TILDE


			1EB6			DISALLOWED						LATIN CAPITAL LETTER A WITH BREVE AND DOT BELOW


			1EB7			PVALID						LATIN SMALL LETTER A WITH BREVE AND DOT BELOW


			1EB8			DISALLOWED						LATIN CAPITAL LETTER E WITH DOT BELOW


			1EB9			PVALID						LATIN SMALL LETTER E WITH DOT BELOW


			1EBA			DISALLOWED						LATIN CAPITAL LETTER E WITH HOOK ABOVE


			1EBB			PVALID						LATIN SMALL LETTER E WITH HOOK ABOVE


			1EBC			DISALLOWED						LATIN CAPITAL LETTER E WITH TILDE


			1EBD			PVALID						LATIN SMALL LETTER E WITH TILDE


			1EBE			DISALLOWED						LATIN CAPITAL LETTER E WITH CIRCUMFLEX AND ACUTE


			1EBF			PVALID						LATIN SMALL LETTER E WITH CIRCUMFLEX AND ACUTE


			1EC0			DISALLOWED						LATIN CAPITAL LETTER E WITH CIRCUMFLEX AND GRAVE


			1EC1			PVALID						LATIN SMALL LETTER E WITH CIRCUMFLEX AND GRAVE


			1EC2			DISALLOWED						LATIN CAPITAL LETTER E WITH CIRCUMFLEX AND HOOK ABOVE


			1EC3			PVALID						LATIN SMALL LETTER E WITH CIRCUMFLEX AND HOOK ABOVE


			1EC4			DISALLOWED						LATIN CAPITAL LETTER E WITH CIRCUMFLEX AND TILDE


			1EC5			PVALID						LATIN SMALL LETTER E WITH CIRCUMFLEX AND TILDE


			1EC6			DISALLOWED						LATIN CAPITAL LETTER E WITH CIRCUMFLEX AND DOT BELOW


			1EC7			PVALID						LATIN SMALL LETTER E WITH CIRCUMFLEX AND DOT BELOW


			1EC8			DISALLOWED						LATIN CAPITAL LETTER I WITH HOOK ABOVE


			1EC9			PVALID						LATIN SMALL LETTER I WITH HOOK ABOVE


			1ECA			DISALLOWED						LATIN CAPITAL LETTER I WITH DOT BELOW


			1ECB			PVALID						LATIN SMALL LETTER I WITH DOT BELOW


			1ECC			DISALLOWED						LATIN CAPITAL LETTER O WITH DOT BELOW


			1ECD			PVALID						LATIN SMALL LETTER O WITH DOT BELOW


			1ECE			DISALLOWED						LATIN CAPITAL LETTER O WITH HOOK ABOVE


			1ECF			PVALID						LATIN SMALL LETTER O WITH HOOK ABOVE


			1ED0			DISALLOWED						LATIN CAPITAL LETTER O WITH CIRCUMFLEX AND ACUTE


			1ED1			PVALID						LATIN SMALL LETTER O WITH CIRCUMFLEX AND ACUTE


			1ED2			DISALLOWED						LATIN CAPITAL LETTER O WITH CIRCUMFLEX AND GRAVE


			1ED3			PVALID						LATIN SMALL LETTER O WITH CIRCUMFLEX AND GRAVE


			1ED4			DISALLOWED						LATIN CAPITAL LETTER O WITH CIRCUMFLEX AND HOOK ABOVE


			1ED5			PVALID						LATIN SMALL LETTER O WITH CIRCUMFLEX AND HOOK ABOVE


			1ED6			DISALLOWED						LATIN CAPITAL LETTER O WITH CIRCUMFLEX AND TILDE


			1ED7			PVALID						LATIN SMALL LETTER O WITH CIRCUMFLEX AND TILDE


			1ED8			DISALLOWED						LATIN CAPITAL LETTER O WITH CIRCUMFLEX AND DOT BELOW


			1ED9			PVALID						LATIN SMALL LETTER O WITH CIRCUMFLEX AND DOT BELOW


			1EDA			DISALLOWED						LATIN CAPITAL LETTER O WITH HORN AND ACUTE


			1EDB			PVALID						LATIN SMALL LETTER O WITH HORN AND ACUTE


			1EDC			DISALLOWED						LATIN CAPITAL LETTER O WITH HORN AND GRAVE


			1EDD			PVALID						LATIN SMALL LETTER O WITH HORN AND GRAVE


			1EDE			DISALLOWED						LATIN CAPITAL LETTER O WITH HORN AND HOOK ABOVE


			1EDF			PVALID						LATIN SMALL LETTER O WITH HORN AND HOOK ABOVE


			1EE0			DISALLOWED						LATIN CAPITAL LETTER O WITH HORN AND TILDE


			1EE1			PVALID						LATIN SMALL LETTER O WITH HORN AND TILDE


			1EE2			DISALLOWED						LATIN CAPITAL LETTER O WITH HORN AND DOT BELOW


			1EE3			PVALID						LATIN SMALL LETTER O WITH HORN AND DOT BELOW


			1EE4			DISALLOWED						LATIN CAPITAL LETTER U WITH DOT BELOW


			1EE5			PVALID						LATIN SMALL LETTER U WITH DOT BELOW


			1EE6			DISALLOWED						LATIN CAPITAL LETTER U WITH HOOK ABOVE


			1EE7			PVALID						LATIN SMALL LETTER U WITH HOOK ABOVE


			1EE8			DISALLOWED						LATIN CAPITAL LETTER U WITH HORN AND ACUTE


			1EE9			PVALID						LATIN SMALL LETTER U WITH HORN AND ACUTE


			1EEA			DISALLOWED						LATIN CAPITAL LETTER U WITH HORN AND GRAVE


			1EEB			PVALID						LATIN SMALL LETTER U WITH HORN AND GRAVE


			1EEC			DISALLOWED						LATIN CAPITAL LETTER U WITH HORN AND HOOK ABOVE


			1EED			PVALID						LATIN SMALL LETTER U WITH HORN AND HOOK ABOVE


			1EEE			DISALLOWED						LATIN CAPITAL LETTER U WITH HORN AND TILDE


			1EEF			PVALID						LATIN SMALL LETTER U WITH HORN AND TILDE


			1EF0			DISALLOWED						LATIN CAPITAL LETTER U WITH HORN AND DOT BELOW


			1EF1			PVALID						LATIN SMALL LETTER U WITH HORN AND DOT BELOW


			1EF2			DISALLOWED						LATIN CAPITAL LETTER Y WITH GRAVE


			1EF3			PVALID						LATIN SMALL LETTER Y WITH GRAVE


			1EF4			DISALLOWED						LATIN CAPITAL LETTER Y WITH DOT BELOW


			1EF5			PVALID						LATIN SMALL LETTER Y WITH DOT BELOW


			1EF6			DISALLOWED						LATIN CAPITAL LETTER Y WITH HOOK ABOVE


			1EF7			PVALID						LATIN SMALL LETTER Y WITH HOOK ABOVE


			1EF8			DISALLOWED						LATIN CAPITAL LETTER Y WITH TILDE


			1EF9			PVALID						LATIN SMALL LETTER Y WITH TILDE


			1EFA			DISALLOWED						LATIN CAPITAL LETTER MIDDLE-WELSH LL


			1EFB			PVALID						LATIN SMALL LETTER MIDDLE-WELSH LL


			1EFC			DISALLOWED						LATIN CAPITAL LETTER MIDDLE-WELSH V


			1EFD			PVALID						LATIN SMALL LETTER MIDDLE-WELSH V


			1EFE			DISALLOWED						LATIN CAPITAL LETTER Y WITH LOOP


			1EFF-1F07			PVALID						LATIN SMALL LETTER Y WITH LOOP..GREEK SMALL LETTER ALPHA WITH DASIA AND PERISPOMENI


			1F08-1F0F			DISALLOWED						GREEK CAPITAL LETTER ALPHA WITH PSILI..GREEK CAPITAL LETTER ALPHA WITH DASIA AND PERISPOMENI


			1F10-1F15			PVALID						GREEK SMALL LETTER EPSILON WITH PSILI..GREEK SMALL LETTER EPSILON WITH DASIA AND OXIA


			1F16-1F17			UNASSIGNED						<RESERVED>..<RESERVED>


			1F18-1F1D			DISALLOWED						GREEK CAPITAL LETTER EPSILON WITH PSILI..GREEK CAPITAL LETTER EPSILON WITH DASIA AND OXIA


			1F1E-1F1F			UNASSIGNED						<RESERVED>..<RESERVED>


			1F20-1F27			PVALID						GREEK SMALL LETTER ETA WITH PSILI..GREEK SMALL LETTER ETA WITH DASIA AND PERISPOMENI


			1F28-1F2F			DISALLOWED						GREEK CAPITAL LETTER ETA WITH PSILI..GREEK CAPITAL LETTER ETA WITH DASIA AND PERISPOMENI


			1F30-1F37			PVALID						GREEK SMALL LETTER IOTA WITH PSILI..GREEK SMALL LETTER IOTA WITH DASIA AND PERISPOMENI


			1F38-1F3F			DISALLOWED						GREEK CAPITAL LETTER IOTA WITH PSILI..GREEK CAPITAL LETTER IOTA WITH DASIA AND PERISPOMENI


			1F40-1F45			PVALID						GREEK SMALL LETTER OMICRON WITH PSILI..GREEK SMALL LETTER OMICRON WITH DASIA AND OXIA


			1F46-1F47			UNASSIGNED						<RESERVED>..<RESERVED>


			1F48-1F4D			DISALLOWED						GREEK CAPITAL LETTER OMICRON WITH PSILI..GREEK CAPITAL LETTER OMICRON WITH DASIA AND OXIA


			1F4E-1F4F			UNASSIGNED						<RESERVED>..<RESERVED>


			1F50-1F57			PVALID						GREEK SMALL LETTER UPSILON WITH PSILI..GREEK SMALL LETTER UPSILON WITH DASIA AND PERISPOMENI


			1F58			UNASSIGNED						<RESERVED>


			1F59			DISALLOWED						GREEK CAPITAL LETTER UPSILON WITH DASIA


			1F5A			UNASSIGNED						<RESERVED>


			1F5B			DISALLOWED						GREEK CAPITAL LETTER UPSILON WITH DASIA AND VARIA


			1F5C			UNASSIGNED						<RESERVED>


			1F5D			DISALLOWED						GREEK CAPITAL LETTER UPSILON WITH DASIA AND OXIA


			1F5E			UNASSIGNED						<RESERVED>


			1F5F			DISALLOWED						GREEK CAPITAL LETTER UPSILON WITH DASIA AND PERISPOMENI


			1F60-1F67			PVALID						GREEK SMALL LETTER OMEGA WITH PSILI..GREEK SMALL LETTER OMEGA WITH DASIA AND PERISPOMENI


			1F68-1F6F			DISALLOWED						GREEK CAPITAL LETTER OMEGA WITH PSILI..GREEK CAPITAL LETTER OMEGA WITH DASIA AND PERISPOMENI


			1F70			PVALID						GREEK SMALL LETTER ALPHA WITH VARIA


			1F71			DISALLOWED						GREEK SMALL LETTER ALPHA WITH OXIA


			1F72			PVALID						GREEK SMALL LETTER EPSILON WITH VARIA


			1F73			DISALLOWED						GREEK SMALL LETTER EPSILON WITH OXIA


			1F74			PVALID						GREEK SMALL LETTER ETA WITH VARIA


			1F75			DISALLOWED						GREEK SMALL LETTER ETA WITH OXIA


			1F76			PVALID						GREEK SMALL LETTER IOTA WITH VARIA


			1F77			DISALLOWED						GREEK SMALL LETTER IOTA WITH OXIA


			1F78			PVALID						GREEK SMALL LETTER OMICRON WITH VARIA


			1F79			DISALLOWED						GREEK SMALL LETTER OMICRON WITH OXIA


			1F7A			PVALID						GREEK SMALL LETTER UPSILON WITH VARIA


			1F7B			DISALLOWED						GREEK SMALL LETTER UPSILON WITH OXIA


			1F7C			PVALID						GREEK SMALL LETTER OMEGA WITH VARIA


			1F7D			DISALLOWED						GREEK SMALL LETTER OMEGA WITH OXIA


			1F7E-1F7F			UNASSIGNED						<RESERVED>..<RESERVED>


			1F80-1FAF			DISALLOWED						GREEK SMALL LETTER ALPHA WITH PSILI AND YPOGEGRAMMENI..GREEK CAPITAL LETTER OMEGA WITH DASIA AND PERISPOMENI AND PROSGEGRAMMENI


			1FB0-1FB1			PVALID						GREEK SMALL LETTER ALPHA WITH VRACHY..GREEK SMALL LETTER ALPHA WITH MACRON


			1FB2-1FB4			DISALLOWED						GREEK SMALL LETTER ALPHA WITH VARIA AND YPOGEGRAMMENI..GREEK SMALL LETTER ALPHA WITH OXIA AND YPOGEGRAMMENI


			1FB5			UNASSIGNED						<RESERVED>


			1FB6			PVALID						GREEK SMALL LETTER ALPHA WITH PERISPOMENI


			1FB7-1FC4			DISALLOWED						GREEK SMALL LETTER ALPHA WITH PERISPOMENI AND YPOGEGRAMMENI..GREEK SMALL LETTER ETA WITH OXIA AND YPOGEGRAMMENI


			1FC5			UNASSIGNED						<RESERVED>


			1FC6			PVALID						GREEK SMALL LETTER ETA WITH PERISPOMENI


			1FC7-1FCF			DISALLOWED						GREEK SMALL LETTER ETA WITH PERISPOMENI AND YPOGEGRAMMENI..GREEK PSILI AND PERISPOMENI


			1FD0-1FD2			PVALID						GREEK SMALL LETTER IOTA WITH VRACHY..GREEK SMALL LETTER IOTA WITH DIALYTIKA AND VARIA


			1FD3			DISALLOWED						GREEK SMALL LETTER IOTA WITH DIALYTIKA AND OXIA


			1FD4-1FD5			UNASSIGNED						<RESERVED>..<RESERVED>


			1FD6-1FD7			PVALID						GREEK SMALL LETTER IOTA WITH PERISPOMENI..GREEK SMALL LETTER IOTA WITH DIALYTIKA AND PERISPOMENI


			1FD8-1FDB			DISALLOWED						GREEK CAPITAL LETTER IOTA WITH VRACHY..GREEK CAPITAL LETTER IOTA WITH OXIA


			1FDC			UNASSIGNED						<RESERVED>


			1FDD-1FDF			DISALLOWED						GREEK DASIA AND VARIA..GREEK DASIA AND PERISPOMENI


			1FE0-1FE2			PVALID						GREEK SMALL LETTER UPSILON WITH VRACHY..GREEK SMALL LETTER UPSILON WITH DIALYTIKA AND VARIA


			1FE3			DISALLOWED						GREEK SMALL LETTER UPSILON WITH DIALYTIKA AND OXIA


			1FE4-1FE7			PVALID						GREEK SMALL LETTER RHO WITH PSILI..GREEK SMALL LETTER UPSILON WITH DIALYTIKA AND PERISPOMENI


			1FE8-1FEF			DISALLOWED						GREEK CAPITAL LETTER UPSILON WITH VRACHY..GREEK VARIA


			1FF0-1FF1			UNASSIGNED						<RESERVED>..<RESERVED>


			1FF2-1FF4			DISALLOWED						GREEK SMALL LETTER OMEGA WITH VARIA AND YPOGEGRAMMENI..GREEK SMALL LETTER OMEGA WITH OXIA AND YPOGEGRAMMENI


			1FF5			UNASSIGNED						<RESERVED>


			1FF6			PVALID						GREEK SMALL LETTER OMEGA WITH PERISPOMENI


			1FF7-1FFE			DISALLOWED						GREEK SMALL LETTER OMEGA WITH PERISPOMENI AND YPOGEGRAMMENI..GREEK DASIA


			1FFF			UNASSIGNED						<RESERVED>


			2000-200B			DISALLOWED						EN QUAD..ZERO WIDTH SPACE


			200C-200D			CONTEXTJ						ZERO WIDTH NON-JOINER..ZERO WIDTH JOINER


			200E-2064			DISALLOWED						LEFT-TO-RIGHT MARK..INVISIBLE PLUS


			2065			UNASSIGNED						<RESERVED>


			2066-2071			DISALLOWED						LEFT-TO-RIGHT ISOLATE..SUPERSCRIPT LATIN SMALL LETTER I


			2072-2073			UNASSIGNED						<RESERVED>..<RESERVED>


			2074-208E			DISALLOWED						SUPERSCRIPT FOUR..SUBSCRIPT RIGHT PARENTHESIS


			208F			UNASSIGNED						<RESERVED>


			2090-209C			DISALLOWED						LATIN SUBSCRIPT SMALL LETTER A..LATIN SUBSCRIPT SMALL LETTER T


			209D-209F			UNASSIGNED						<RESERVED>..<RESERVED>


			20A0-20BF			DISALLOWED						EURO-CURRENCY SIGN..BITCOIN SIGN


			20C0-20CF			UNASSIGNED						<RESERVED>..<RESERVED>


			20D0-20F0			DISALLOWED						COMBINING LEFT HARPOON ABOVE..COMBINING ASTERISK ABOVE


			20F1-20FF			UNASSIGNED						<RESERVED>..<RESERVED>


			2100-214D			DISALLOWED						ACCOUNT OF..AKTIESELSKAB


			214E			PVALID						TURNED SMALL F


			214F-2183			DISALLOWED						SYMBOL FOR SAMARITAN SOURCE..ROMAN NUMERAL REVERSED ONE HUNDRED


			2184			PVALID						LATIN SMALL LETTER REVERSED C


			2185-218B			DISALLOWED						ROMAN NUMERAL SIX LATE FORM..TURNED DIGIT THREE


			218C-218F			UNASSIGNED						<RESERVED>..<RESERVED>


			2190-2426			DISALLOWED						LEFTWARDS ARROW..SYMBOL FOR SUBSTITUTE FORM TWO


			2427-243F			UNASSIGNED						<RESERVED>..<RESERVED>


			2440-244A			DISALLOWED						OCR HOOK..OCR DOUBLE BACKSLASH


			244B-245F			UNASSIGNED						<RESERVED>..<RESERVED>


			2460-2B73			DISALLOWED						CIRCLED DIGIT ONE..DOWNWARDS TRIANGLE-HEADED ARROW TO BAR


			2B74-2B75			UNASSIGNED						<RESERVED>..<RESERVED>


			2B76-2B95			DISALLOWED						NORTH WEST TRIANGLE-HEADED ARROW TO BAR..RIGHTWARDS BLACK ARROW


			2B96-2B97			UNASSIGNED						<RESERVED>..<RESERVED>


			2B98-2BC8			DISALLOWED						THREE-D TOP-LIGHTED LEFTWARDS EQUILATERAL ARROWHEAD..BLACK MEDIUM RIGHT-POINTING TRIANGLE CENTRED


			2BC9			UNASSIGNED						<RESERVED>


			2BCA-2BFE			DISALLOWED						TOP HALF BLACK CIRCLE..REVERSED RIGHT ANGLE


			2BFF			UNASSIGNED						<RESERVED>


			2C00-2C2E			DISALLOWED						GLAGOLITIC CAPITAL LETTER AZU..GLAGOLITIC CAPITAL LETTER LATINATE MYSLITE


			2C2F			UNASSIGNED						<RESERVED>


			2C30-2C5E			PVALID						GLAGOLITIC SMALL LETTER AZU..GLAGOLITIC SMALL LETTER LATINATE MYSLITE


			2C5F			UNASSIGNED						<RESERVED>


			2C60			DISALLOWED						LATIN CAPITAL LETTER L WITH DOUBLE BAR


			2C61			PVALID						LATIN SMALL LETTER L WITH DOUBLE BAR


			2C62-2C64			DISALLOWED						LATIN CAPITAL LETTER L WITH MIDDLE TILDE..LATIN CAPITAL LETTER R WITH TAIL


			2C65-2C66			PVALID						LATIN SMALL LETTER A WITH STROKE..LATIN SMALL LETTER T WITH DIAGONAL STROKE


			2C67			DISALLOWED						LATIN CAPITAL LETTER H WITH DESCENDER


			2C68			PVALID						LATIN SMALL LETTER H WITH DESCENDER


			2C69			DISALLOWED						LATIN CAPITAL LETTER K WITH DESCENDER


			2C6A			PVALID						LATIN SMALL LETTER K WITH DESCENDER


			2C6B			DISALLOWED						LATIN CAPITAL LETTER Z WITH DESCENDER


			2C6C			PVALID						LATIN SMALL LETTER Z WITH DESCENDER


			2C6D-2C70			DISALLOWED						LATIN CAPITAL LETTER ALPHA..LATIN CAPITAL LETTER TURNED ALPHA


			2C71			PVALID						LATIN SMALL LETTER V WITH RIGHT HOOK


			2C72			DISALLOWED						LATIN CAPITAL LETTER W WITH HOOK


			2C73-2C74			PVALID						LATIN SMALL LETTER W WITH HOOK..LATIN SMALL LETTER V WITH CURL


			2C75			DISALLOWED						LATIN CAPITAL LETTER HALF H


			2C76-2C7B			PVALID						LATIN SMALL LETTER HALF H..LATIN LETTER SMALL CAPITAL TURNED E


			2C7C-2C80			DISALLOWED						LATIN SUBSCRIPT SMALL LETTER J..COPTIC CAPITAL LETTER ALFA


			2C81			PVALID						COPTIC SMALL LETTER ALFA


			2C82			DISALLOWED						COPTIC CAPITAL LETTER VIDA


			2C83			PVALID						COPTIC SMALL LETTER VIDA


			2C84			DISALLOWED						COPTIC CAPITAL LETTER GAMMA


			2C85			PVALID						COPTIC SMALL LETTER GAMMA


			2C86			DISALLOWED						COPTIC CAPITAL LETTER DALDA


			2C87			PVALID						COPTIC SMALL LETTER DALDA


			2C88			DISALLOWED						COPTIC CAPITAL LETTER EIE


			2C89			PVALID						COPTIC SMALL LETTER EIE


			2C8A			DISALLOWED						COPTIC CAPITAL LETTER SOU


			2C8B			PVALID						COPTIC SMALL LETTER SOU


			2C8C			DISALLOWED						COPTIC CAPITAL LETTER ZATA


			2C8D			PVALID						COPTIC SMALL LETTER ZATA


			2C8E			DISALLOWED						COPTIC CAPITAL LETTER HATE


			2C8F			PVALID						COPTIC SMALL LETTER HATE


			2C90			DISALLOWED						COPTIC CAPITAL LETTER THETHE


			2C91			PVALID						COPTIC SMALL LETTER THETHE


			2C92			DISALLOWED						COPTIC CAPITAL LETTER IAUDA


			2C93			PVALID						COPTIC SMALL LETTER IAUDA


			2C94			DISALLOWED						COPTIC CAPITAL LETTER KAPA


			2C95			PVALID						COPTIC SMALL LETTER KAPA


			2C96			DISALLOWED						COPTIC CAPITAL LETTER LAULA


			2C97			PVALID						COPTIC SMALL LETTER LAULA


			2C98			DISALLOWED						COPTIC CAPITAL LETTER MI


			2C99			PVALID						COPTIC SMALL LETTER MI


			2C9A			DISALLOWED						COPTIC CAPITAL LETTER NI


			2C9B			PVALID						COPTIC SMALL LETTER NI


			2C9C			DISALLOWED						COPTIC CAPITAL LETTER KSI


			2C9D			PVALID						COPTIC SMALL LETTER KSI


			2C9E			DISALLOWED						COPTIC CAPITAL LETTER O


			2C9F			PVALID						COPTIC SMALL LETTER O


			2CA0			DISALLOWED						COPTIC CAPITAL LETTER PI


			2CA1			PVALID						COPTIC SMALL LETTER PI


			2CA2			DISALLOWED						COPTIC CAPITAL LETTER RO


			2CA3			PVALID						COPTIC SMALL LETTER RO


			2CA4			DISALLOWED						COPTIC CAPITAL LETTER SIMA


			2CA5			PVALID						COPTIC SMALL LETTER SIMA


			2CA6			DISALLOWED						COPTIC CAPITAL LETTER TAU


			2CA7			PVALID						COPTIC SMALL LETTER TAU


			2CA8			DISALLOWED						COPTIC CAPITAL LETTER UA


			2CA9			PVALID						COPTIC SMALL LETTER UA


			2CAA			DISALLOWED						COPTIC CAPITAL LETTER FI


			2CAB			PVALID						COPTIC SMALL LETTER FI


			2CAC			DISALLOWED						COPTIC CAPITAL LETTER KHI


			2CAD			PVALID						COPTIC SMALL LETTER KHI


			2CAE			DISALLOWED						COPTIC CAPITAL LETTER PSI


			2CAF			PVALID						COPTIC SMALL LETTER PSI


			2CB0			DISALLOWED						COPTIC CAPITAL LETTER OOU


			2CB1			PVALID						COPTIC SMALL LETTER OOU


			2CB2			DISALLOWED						COPTIC CAPITAL LETTER DIALECT-P ALEF


			2CB3			PVALID						COPTIC SMALL LETTER DIALECT-P ALEF


			2CB4			DISALLOWED						COPTIC CAPITAL LETTER OLD COPTIC AIN


			2CB5			PVALID						COPTIC SMALL LETTER OLD COPTIC AIN


			2CB6			DISALLOWED						COPTIC CAPITAL LETTER CRYPTOGRAMMIC EIE


			2CB7			PVALID						COPTIC SMALL LETTER CRYPTOGRAMMIC EIE


			2CB8			DISALLOWED						COPTIC CAPITAL LETTER DIALECT-P KAPA


			2CB9			PVALID						COPTIC SMALL LETTER DIALECT-P KAPA


			2CBA			DISALLOWED						COPTIC CAPITAL LETTER DIALECT-P NI


			2CBB			PVALID						COPTIC SMALL LETTER DIALECT-P NI


			2CBC			DISALLOWED						COPTIC CAPITAL LETTER CRYPTOGRAMMIC NI


			2CBD			PVALID						COPTIC SMALL LETTER CRYPTOGRAMMIC NI


			2CBE			DISALLOWED						COPTIC CAPITAL LETTER OLD COPTIC OOU


			2CBF			PVALID						COPTIC SMALL LETTER OLD COPTIC OOU


			2CC0			DISALLOWED						COPTIC CAPITAL LETTER SAMPI


			2CC1			PVALID						COPTIC SMALL LETTER SAMPI


			2CC2			DISALLOWED						COPTIC CAPITAL LETTER CROSSED SHEI


			2CC3			PVALID						COPTIC SMALL LETTER CROSSED SHEI


			2CC4			DISALLOWED						COPTIC CAPITAL LETTER OLD COPTIC SHEI


			2CC5			PVALID						COPTIC SMALL LETTER OLD COPTIC SHEI


			2CC6			DISALLOWED						COPTIC CAPITAL LETTER OLD COPTIC ESH


			2CC7			PVALID						COPTIC SMALL LETTER OLD COPTIC ESH


			2CC8			DISALLOWED						COPTIC CAPITAL LETTER AKHMIMIC KHEI


			2CC9			PVALID						COPTIC SMALL LETTER AKHMIMIC KHEI


			2CCA			DISALLOWED						COPTIC CAPITAL LETTER DIALECT-P HORI


			2CCB			PVALID						COPTIC SMALL LETTER DIALECT-P HORI


			2CCC			DISALLOWED						COPTIC CAPITAL LETTER OLD COPTIC HORI


			2CCD			PVALID						COPTIC SMALL LETTER OLD COPTIC HORI


			2CCE			DISALLOWED						COPTIC CAPITAL LETTER OLD COPTIC HA


			2CCF			PVALID						COPTIC SMALL LETTER OLD COPTIC HA


			2CD0			DISALLOWED						COPTIC CAPITAL LETTER L-SHAPED HA


			2CD1			PVALID						COPTIC SMALL LETTER L-SHAPED HA


			2CD2			DISALLOWED						COPTIC CAPITAL LETTER OLD COPTIC HEI


			2CD3			PVALID						COPTIC SMALL LETTER OLD COPTIC HEI


			2CD4			DISALLOWED						COPTIC CAPITAL LETTER OLD COPTIC HAT


			2CD5			PVALID						COPTIC SMALL LETTER OLD COPTIC HAT


			2CD6			DISALLOWED						COPTIC CAPITAL LETTER OLD COPTIC GANGIA


			2CD7			PVALID						COPTIC SMALL LETTER OLD COPTIC GANGIA


			2CD8			DISALLOWED						COPTIC CAPITAL LETTER OLD COPTIC DJA


			2CD9			PVALID						COPTIC SMALL LETTER OLD COPTIC DJA


			2CDA			DISALLOWED						COPTIC CAPITAL LETTER OLD COPTIC SHIMA


			2CDB			PVALID						COPTIC SMALL LETTER OLD COPTIC SHIMA


			2CDC			DISALLOWED						COPTIC CAPITAL LETTER OLD NUBIAN SHIMA


			2CDD			PVALID						COPTIC SMALL LETTER OLD NUBIAN SHIMA


			2CDE			DISALLOWED						COPTIC CAPITAL LETTER OLD NUBIAN NGI


			2CDF			PVALID						COPTIC SMALL LETTER OLD NUBIAN NGI


			2CE0			DISALLOWED						COPTIC CAPITAL LETTER OLD NUBIAN NYI


			2CE1			PVALID						COPTIC SMALL LETTER OLD NUBIAN NYI


			2CE2			DISALLOWED						COPTIC CAPITAL LETTER OLD NUBIAN WAU


			2CE3-2CE4			PVALID						COPTIC SMALL LETTER OLD NUBIAN WAU..COPTIC SYMBOL KAI


			2CE5-2CEB			DISALLOWED						COPTIC SYMBOL MI RO..COPTIC CAPITAL LETTER CRYPTOGRAMMIC SHEI


			2CEC			PVALID						COPTIC SMALL LETTER CRYPTOGRAMMIC SHEI


			2CED			DISALLOWED						COPTIC CAPITAL LETTER CRYPTOGRAMMIC GANGIA


			2CEE-2CF1			PVALID						COPTIC SMALL LETTER CRYPTOGRAMMIC GANGIA..COPTIC COMBINING SPIRITUS LENIS


			2CF2			DISALLOWED						COPTIC CAPITAL LETTER BOHAIRIC KHEI


			2CF3			PVALID						COPTIC SMALL LETTER BOHAIRIC KHEI


			2CF4-2CF8			UNASSIGNED						<RESERVED>..<RESERVED>


			2CF9-2CFF			DISALLOWED						COPTIC OLD NUBIAN FULL STOP..COPTIC MORPHOLOGICAL DIVIDER


			2D00-2D25			PVALID						GEORGIAN SMALL LETTER AN..GEORGIAN SMALL LETTER HOE


			2D26			UNASSIGNED						<RESERVED>


			2D27			PVALID						GEORGIAN SMALL LETTER YN


			2D28-2D2C			UNASSIGNED						<RESERVED>..<RESERVED>


			2D2D			PVALID						GEORGIAN SMALL LETTER AEN


			2D2E-2D2F			UNASSIGNED						<RESERVED>..<RESERVED>


			2D30-2D67			PVALID						TIFINAGH LETTER YA..TIFINAGH LETTER YO


			2D68-2D6E			UNASSIGNED						<RESERVED>..<RESERVED>


			2D6F-2D70			DISALLOWED						TIFINAGH MODIFIER LETTER LABIALIZATION MARK..TIFINAGH SEPARATOR MARK


			2D71-2D7E			UNASSIGNED						<RESERVED>..<RESERVED>


			2D7F-2D96			PVALID						TIFINAGH CONSONANT JOINER..ETHIOPIC SYLLABLE GGWE


			2D97-2D9F			UNASSIGNED						<RESERVED>..<RESERVED>


			2DA0-2DA6			PVALID						ETHIOPIC SYLLABLE SSA..ETHIOPIC SYLLABLE SSO


			2DA7			UNASSIGNED						<RESERVED>


			2DA8-2DAE			PVALID						ETHIOPIC SYLLABLE CCA..ETHIOPIC SYLLABLE CCO


			2DAF			UNASSIGNED						<RESERVED>


			2DB0-2DB6			PVALID						ETHIOPIC SYLLABLE ZZA..ETHIOPIC SYLLABLE ZZO


			2DB7			UNASSIGNED						<RESERVED>


			2DB8-2DBE			PVALID						ETHIOPIC SYLLABLE CCHA..ETHIOPIC SYLLABLE CCHO


			2DBF			UNASSIGNED						<RESERVED>


			2DC0-2DC6			PVALID						ETHIOPIC SYLLABLE QYA..ETHIOPIC SYLLABLE QYO


			2DC7			UNASSIGNED						<RESERVED>


			2DC8-2DCE			PVALID						ETHIOPIC SYLLABLE KYA..ETHIOPIC SYLLABLE KYO


			2DCF			UNASSIGNED						<RESERVED>


			2DD0-2DD6			PVALID						ETHIOPIC SYLLABLE XYA..ETHIOPIC SYLLABLE XYO


			2DD7			UNASSIGNED						<RESERVED>


			2DD8-2DDE			PVALID						ETHIOPIC SYLLABLE GYA..ETHIOPIC SYLLABLE GYO


			2DDF			UNASSIGNED						<RESERVED>


			2DE0-2DFF			PVALID						COMBINING CYRILLIC LETTER BE..COMBINING CYRILLIC LETTER IOTIFIED BIG YUS


			2E00-2E2E			DISALLOWED						RIGHT ANGLE SUBSTITUTION MARKER..REVERSED QUESTION MARK


			2E2F			PVALID						VERTICAL TILDE


			2E30-2E4E			DISALLOWED						RING POINT..PUNCTUS ELEVATUS MARK


			2E4F-2E7F			UNASSIGNED						<RESERVED>..<RESERVED>


			2E80-2E99			DISALLOWED						CJK RADICAL REPEAT..CJK RADICAL RAP


			2E9A			UNASSIGNED						<RESERVED>


			2E9B-2EF3			DISALLOWED						CJK RADICAL CHOKE..CJK RADICAL C-SIMPLIFIED TURTLE


			2EF4-2EFF			UNASSIGNED						<RESERVED>..<RESERVED>


			2F00-2FD5			DISALLOWED						KANGXI RADICAL ONE..KANGXI RADICAL FLUTE


			2FD6-2FEF			UNASSIGNED						<RESERVED>..<RESERVED>


			2FF0-2FFB			DISALLOWED						IDEOGRAPHIC DESCRIPTION CHARACTER LEFT TO RIGHT..IDEOGRAPHIC DESCRIPTION CHARACTER OVERLAID


			2FFC-2FFF			UNASSIGNED						<RESERVED>..<RESERVED>


			3000-3004			DISALLOWED						IDEOGRAPHIC SPACE..JAPANESE INDUSTRIAL STANDARD SYMBOL


			3005-3007			PVALID						IDEOGRAPHIC ITERATION MARK..IDEOGRAPHIC NUMBER ZERO


			3008-3029			DISALLOWED						LEFT ANGLE BRACKET..HANGZHOU NUMERAL NINE


			302A-302D			PVALID						IDEOGRAPHIC LEVEL TONE MARK..IDEOGRAPHIC ENTERING TONE MARK


			302E-303B			DISALLOWED						HANGUL SINGLE DOT TONE MARK..VERTICAL IDEOGRAPHIC ITERATION MARK


			303C			PVALID						MASU MARK


			303D-303F			DISALLOWED						PART ALTERNATION MARK..IDEOGRAPHIC HALF FILL SPACE


			3040			UNASSIGNED						<RESERVED>


			3041-3096			PVALID						HIRAGANA LETTER SMALL A..HIRAGANA LETTER SMALL KE


			3097-3098			UNASSIGNED						<RESERVED>..<RESERVED>


			3099-309A			PVALID						COMBINING KATAKANA-HIRAGANA VOICED SOUND MARK..COMBINING KATAKANA-HIRAGANA SEMI-VOICED SOUND MARK


			309B-309C			DISALLOWED						KATAKANA-HIRAGANA VOICED SOUND MARK..KATAKANA-HIRAGANA SEMI-VOICED SOUND MARK


			309D-309E			PVALID						HIRAGANA ITERATION MARK..HIRAGANA VOICED ITERATION MARK


			309F-30A0			DISALLOWED						HIRAGANA DIGRAPH YORI..KATAKANA-HIRAGANA DOUBLE HYPHEN


			30A1-30FA			PVALID						KATAKANA LETTER SMALL A..KATAKANA LETTER VO


			30FB			CONTEXTO						KATAKANA MIDDLE DOT


			30FC-30FE			PVALID						KATAKANA-HIRAGANA PROLONGED SOUND MARK..KATAKANA VOICED ITERATION MARK


			30FF			DISALLOWED						KATAKANA DIGRAPH KOTO


			3100-3104			UNASSIGNED						<RESERVED>..<RESERVED>


			3105-312F			PVALID						BOPOMOFO LETTER B..BOPOMOFO LETTER NN


			3130			UNASSIGNED						<RESERVED>


			3131-318E			DISALLOWED						HANGUL LETTER KIYEOK..HANGUL LETTER ARAEAE


			318F			UNASSIGNED						<RESERVED>


			3190-319F			DISALLOWED						IDEOGRAPHIC ANNOTATION LINKING MARK..IDEOGRAPHIC ANNOTATION MAN MARK


			31A0-31BA			PVALID						BOPOMOFO LETTER BU..BOPOMOFO LETTER ZY


			31BB-31BF			UNASSIGNED						<RESERVED>..<RESERVED>


			31C0-31E3			DISALLOWED						CJK STROKE T..CJK STROKE Q


			31E4-31EF			UNASSIGNED						<RESERVED>..<RESERVED>


			31F0-31FF			PVALID						KATAKANA LETTER SMALL KU..KATAKANA LETTER SMALL RO


			3200-321E			DISALLOWED						PARENTHESIZED HANGUL KIYEOK..PARENTHESIZED KOREAN CHARACTER O HU


			321F			UNASSIGNED						<RESERVED>


			3220-32FE			DISALLOWED						PARENTHESIZED IDEOGRAPH ONE..CIRCLED KATAKANA WO


			32FF			UNASSIGNED						<RESERVED>


			3300-33FF			DISALLOWED						SQUARE APAATO..SQUARE GAL


			3400-4DB5			PVALID						<CJK IDEOGRAPH EXTENSION A, FIRST>..<CJK IDEOGRAPH EXTENSION A, LAST>


			4DB6-4DBF			UNASSIGNED						<RESERVED>..<RESERVED>


			4DC0-4DFF			DISALLOWED						HEXAGRAM FOR THE CREATIVE HEAVEN..HEXAGRAM FOR BEFORE COMPLETION


			4E00-9FEF			PVALID						<CJK IDEOGRAPH, FIRST>..<CJK IDEOGRAPH, LAST>


			9FF0-9FFF			UNASSIGNED						<RESERVED>..<RESERVED>


			A000-A48C			PVALID						YI SYLLABLE IT..YI SYLLABLE YYR


			A48D-A48F			UNASSIGNED						<RESERVED>..<RESERVED>


			A490-A4C6			DISALLOWED						YI RADICAL QOT..YI RADICAL KE


			A4C7-A4CF			UNASSIGNED						<RESERVED>..<RESERVED>


			A4D0-A4FD			PVALID						LISU LETTER BA..LISU LETTER TONE MYA JEU


			A4FE-A4FF			DISALLOWED						LISU PUNCTUATION COMMA..LISU PUNCTUATION FULL STOP


			A500-A60C			PVALID						VAI SYLLABLE EE..VAI SYLLABLE LENGTHENER


			A60D-A60F			DISALLOWED						VAI COMMA..VAI QUESTION MARK


			A610-A62B			PVALID						VAI SYLLABLE NDOLE FA..VAI SYLLABLE NDOLE DO


			A62C-A63F			UNASSIGNED						<RESERVED>..<RESERVED>


			A640			DISALLOWED						CYRILLIC CAPITAL LETTER ZEMLYA


			A641			PVALID						CYRILLIC SMALL LETTER ZEMLYA


			A642			DISALLOWED						CYRILLIC CAPITAL LETTER DZELO


			A643			PVALID						CYRILLIC SMALL LETTER DZELO


			A644			DISALLOWED						CYRILLIC CAPITAL LETTER REVERSED DZE


			A645			PVALID						CYRILLIC SMALL LETTER REVERSED DZE


			A646			DISALLOWED						CYRILLIC CAPITAL LETTER IOTA


			A647			PVALID						CYRILLIC SMALL LETTER IOTA


			A648			DISALLOWED						CYRILLIC CAPITAL LETTER DJERV


			A649			PVALID						CYRILLIC SMALL LETTER DJERV


			A64A			DISALLOWED						CYRILLIC CAPITAL LETTER MONOGRAPH UK


			A64B			PVALID						CYRILLIC SMALL LETTER MONOGRAPH UK


			A64C			DISALLOWED						CYRILLIC CAPITAL LETTER BROAD OMEGA


			A64D			PVALID						CYRILLIC SMALL LETTER BROAD OMEGA


			A64E			DISALLOWED						CYRILLIC CAPITAL LETTER NEUTRAL YER


			A64F			PVALID						CYRILLIC SMALL LETTER NEUTRAL YER


			A650			DISALLOWED						CYRILLIC CAPITAL LETTER YERU WITH BACK YER


			A651			PVALID						CYRILLIC SMALL LETTER YERU WITH BACK YER


			A652			DISALLOWED						CYRILLIC CAPITAL LETTER IOTIFIED YAT


			A653			PVALID						CYRILLIC SMALL LETTER IOTIFIED YAT


			A654			DISALLOWED						CYRILLIC CAPITAL LETTER REVERSED YU


			A655			PVALID						CYRILLIC SMALL LETTER REVERSED YU


			A656			DISALLOWED						CYRILLIC CAPITAL LETTER IOTIFIED A


			A657			PVALID						CYRILLIC SMALL LETTER IOTIFIED A


			A658			DISALLOWED						CYRILLIC CAPITAL LETTER CLOSED LITTLE YUS


			A659			PVALID						CYRILLIC SMALL LETTER CLOSED LITTLE YUS


			A65A			DISALLOWED						CYRILLIC CAPITAL LETTER BLENDED YUS


			A65B			PVALID						CYRILLIC SMALL LETTER BLENDED YUS


			A65C			DISALLOWED						CYRILLIC CAPITAL LETTER IOTIFIED CLOSED LITTLE YUS


			A65D			PVALID						CYRILLIC SMALL LETTER IOTIFIED CLOSED LITTLE YUS


			A65E			DISALLOWED						CYRILLIC CAPITAL LETTER YN


			A65F			PVALID						CYRILLIC SMALL LETTER YN


			A660			DISALLOWED						CYRILLIC CAPITAL LETTER REVERSED TSE


			A661			PVALID						CYRILLIC SMALL LETTER REVERSED TSE


			A662			DISALLOWED						CYRILLIC CAPITAL LETTER SOFT DE


			A663			PVALID						CYRILLIC SMALL LETTER SOFT DE


			A664			DISALLOWED						CYRILLIC CAPITAL LETTER SOFT EL


			A665			PVALID						CYRILLIC SMALL LETTER SOFT EL


			A666			DISALLOWED						CYRILLIC CAPITAL LETTER SOFT EM


			A667			PVALID						CYRILLIC SMALL LETTER SOFT EM


			A668			DISALLOWED						CYRILLIC CAPITAL LETTER MONOCULAR O


			A669			PVALID						CYRILLIC SMALL LETTER MONOCULAR O


			A66A			DISALLOWED						CYRILLIC CAPITAL LETTER BINOCULAR O


			A66B			PVALID						CYRILLIC SMALL LETTER BINOCULAR O


			A66C			DISALLOWED						CYRILLIC CAPITAL LETTER DOUBLE MONOCULAR O


			A66D-A66F			PVALID						CYRILLIC SMALL LETTER DOUBLE MONOCULAR O..COMBINING CYRILLIC VZMET


			A670-A673			DISALLOWED						COMBINING CYRILLIC TEN MILLIONS SIGN..SLAVONIC ASTERISK


			A674-A67D			PVALID						COMBINING CYRILLIC LETTER UKRAINIAN IE..COMBINING CYRILLIC PAYEROK


			A67E			DISALLOWED						CYRILLIC KAVYKA


			A67F			PVALID						CYRILLIC PAYEROK


			A680			DISALLOWED						CYRILLIC CAPITAL LETTER DWE


			A681			PVALID						CYRILLIC SMALL LETTER DWE


			A682			DISALLOWED						CYRILLIC CAPITAL LETTER DZWE


			A683			PVALID						CYRILLIC SMALL LETTER DZWE


			A684			DISALLOWED						CYRILLIC CAPITAL LETTER ZHWE


			A685			PVALID						CYRILLIC SMALL LETTER ZHWE


			A686			DISALLOWED						CYRILLIC CAPITAL LETTER CCHE


			A687			PVALID						CYRILLIC SMALL LETTER CCHE


			A688			DISALLOWED						CYRILLIC CAPITAL LETTER DZZE


			A689			PVALID						CYRILLIC SMALL LETTER DZZE


			A68A			DISALLOWED						CYRILLIC CAPITAL LETTER TE WITH MIDDLE HOOK


			A68B			PVALID						CYRILLIC SMALL LETTER TE WITH MIDDLE HOOK


			A68C			DISALLOWED						CYRILLIC CAPITAL LETTER TWE


			A68D			PVALID						CYRILLIC SMALL LETTER TWE


			A68E			DISALLOWED						CYRILLIC CAPITAL LETTER TSWE


			A68F			PVALID						CYRILLIC SMALL LETTER TSWE


			A690			DISALLOWED						CYRILLIC CAPITAL LETTER TSSE


			A691			PVALID						CYRILLIC SMALL LETTER TSSE


			A692			DISALLOWED						CYRILLIC CAPITAL LETTER TCHE


			A693			PVALID						CYRILLIC SMALL LETTER TCHE


			A694			DISALLOWED						CYRILLIC CAPITAL LETTER HWE


			A695			PVALID						CYRILLIC SMALL LETTER HWE


			A696			DISALLOWED						CYRILLIC CAPITAL LETTER SHWE


			A697			PVALID						CYRILLIC SMALL LETTER SHWE


			A698			DISALLOWED						CYRILLIC CAPITAL LETTER DOUBLE O


			A699			PVALID						CYRILLIC SMALL LETTER DOUBLE O


			A69A			DISALLOWED						CYRILLIC CAPITAL LETTER CROSSED O


			A69B			PVALID						CYRILLIC SMALL LETTER CROSSED O


			A69C-A69D			DISALLOWED						MODIFIER LETTER CYRILLIC HARD SIGN..MODIFIER LETTER CYRILLIC SOFT SIGN


			A69E-A6E5			PVALID						COMBINING CYRILLIC LETTER EF..BAMUM LETTER KI


			A6E6-A6EF			DISALLOWED						BAMUM LETTER MO..BAMUM LETTER KOGHOM


			A6F0-A6F1			PVALID						BAMUM COMBINING MARK KOQNDON..BAMUM COMBINING MARK TUKWENTIS


			A6F2-A6F7			DISALLOWED						BAMUM NJAEMLI..BAMUM QUESTION MARK


			A6F8-A6FF			UNASSIGNED						<RESERVED>..<RESERVED>


			A700-A716			DISALLOWED						MODIFIER LETTER CHINESE TONE YIN PING..MODIFIER LETTER EXTRA-LOW LEFT-STEM TONE BAR


			A717-A71F			PVALID						MODIFIER LETTER DOT VERTICAL BAR..MODIFIER LETTER LOW INVERTED EXCLAMATION MARK


			A720-A722			DISALLOWED						MODIFIER LETTER STRESS AND HIGH TONE..LATIN CAPITAL LETTER EGYPTOLOGICAL ALEF


			A723			PVALID						LATIN SMALL LETTER EGYPTOLOGICAL ALEF


			A724			DISALLOWED						LATIN CAPITAL LETTER EGYPTOLOGICAL AIN


			A725			PVALID						LATIN SMALL LETTER EGYPTOLOGICAL AIN


			A726			DISALLOWED						LATIN CAPITAL LETTER HENG


			A727			PVALID						LATIN SMALL LETTER HENG


			A728			DISALLOWED						LATIN CAPITAL LETTER TZ


			A729			PVALID						LATIN SMALL LETTER TZ


			A72A			DISALLOWED						LATIN CAPITAL LETTER TRESILLO


			A72B			PVALID						LATIN SMALL LETTER TRESILLO


			A72C			DISALLOWED						LATIN CAPITAL LETTER CUATRILLO


			A72D			PVALID						LATIN SMALL LETTER CUATRILLO


			A72E			DISALLOWED						LATIN CAPITAL LETTER CUATRILLO WITH COMMA


			A72F-A731			PVALID						LATIN SMALL LETTER CUATRILLO WITH COMMA..LATIN LETTER SMALL CAPITAL S


			A732			DISALLOWED						LATIN CAPITAL LETTER AA


			A733			PVALID						LATIN SMALL LETTER AA


			A734			DISALLOWED						LATIN CAPITAL LETTER AO


			A735			PVALID						LATIN SMALL LETTER AO


			A736			DISALLOWED						LATIN CAPITAL LETTER AU


			A737			PVALID						LATIN SMALL LETTER AU


			A738			DISALLOWED						LATIN CAPITAL LETTER AV


			A739			PVALID						LATIN SMALL LETTER AV


			A73A			DISALLOWED						LATIN CAPITAL LETTER AV WITH HORIZONTAL BAR


			A73B			PVALID						LATIN SMALL LETTER AV WITH HORIZONTAL BAR


			A73C			DISALLOWED						LATIN CAPITAL LETTER AY


			A73D			PVALID						LATIN SMALL LETTER AY


			A73E			DISALLOWED						LATIN CAPITAL LETTER REVERSED C WITH DOT


			A73F			PVALID						LATIN SMALL LETTER REVERSED C WITH DOT


			A740			DISALLOWED						LATIN CAPITAL LETTER K WITH STROKE


			A741			PVALID						LATIN SMALL LETTER K WITH STROKE


			A742			DISALLOWED						LATIN CAPITAL LETTER K WITH DIAGONAL STROKE


			A743			PVALID						LATIN SMALL LETTER K WITH DIAGONAL STROKE


			A744			DISALLOWED						LATIN CAPITAL LETTER K WITH STROKE AND DIAGONAL STROKE


			A745			PVALID						LATIN SMALL LETTER K WITH STROKE AND DIAGONAL STROKE


			A746			DISALLOWED						LATIN CAPITAL LETTER BROKEN L


			A747			PVALID						LATIN SMALL LETTER BROKEN L


			A748			DISALLOWED						LATIN CAPITAL LETTER L WITH HIGH STROKE


			A749			PVALID						LATIN SMALL LETTER L WITH HIGH STROKE


			A74A			DISALLOWED						LATIN CAPITAL LETTER O WITH LONG STROKE OVERLAY


			A74B			PVALID						LATIN SMALL LETTER O WITH LONG STROKE OVERLAY


			A74C			DISALLOWED						LATIN CAPITAL LETTER O WITH LOOP


			A74D			PVALID						LATIN SMALL LETTER O WITH LOOP


			A74E			DISALLOWED						LATIN CAPITAL LETTER OO


			A74F			PVALID						LATIN SMALL LETTER OO


			A750			DISALLOWED						LATIN CAPITAL LETTER P WITH STROKE THROUGH DESCENDER


			A751			PVALID						LATIN SMALL LETTER P WITH STROKE THROUGH DESCENDER


			A752			DISALLOWED						LATIN CAPITAL LETTER P WITH FLOURISH


			A753			PVALID						LATIN SMALL LETTER P WITH FLOURISH


			A754			DISALLOWED						LATIN CAPITAL LETTER P WITH SQUIRREL TAIL


			A755			PVALID						LATIN SMALL LETTER P WITH SQUIRREL TAIL


			A756			DISALLOWED						LATIN CAPITAL LETTER Q WITH STROKE THROUGH DESCENDER


			A757			PVALID						LATIN SMALL LETTER Q WITH STROKE THROUGH DESCENDER


			A758			DISALLOWED						LATIN CAPITAL LETTER Q WITH DIAGONAL STROKE


			A759			PVALID						LATIN SMALL LETTER Q WITH DIAGONAL STROKE


			A75A			DISALLOWED						LATIN CAPITAL LETTER R ROTUNDA


			A75B			PVALID						LATIN SMALL LETTER R ROTUNDA


			A75C			DISALLOWED						LATIN CAPITAL LETTER RUM ROTUNDA


			A75D			PVALID						LATIN SMALL LETTER RUM ROTUNDA


			A75E			DISALLOWED						LATIN CAPITAL LETTER V WITH DIAGONAL STROKE


			A75F			PVALID						LATIN SMALL LETTER V WITH DIAGONAL STROKE


			A760			DISALLOWED						LATIN CAPITAL LETTER VY


			A761			PVALID						LATIN SMALL LETTER VY


			A762			DISALLOWED						LATIN CAPITAL LETTER VISIGOTHIC Z


			A763			PVALID						LATIN SMALL LETTER VISIGOTHIC Z


			A764			DISALLOWED						LATIN CAPITAL LETTER THORN WITH STROKE


			A765			PVALID						LATIN SMALL LETTER THORN WITH STROKE


			A766			DISALLOWED						LATIN CAPITAL LETTER THORN WITH STROKE THROUGH DESCENDER


			A767			PVALID						LATIN SMALL LETTER THORN WITH STROKE THROUGH DESCENDER


			A768			DISALLOWED						LATIN CAPITAL LETTER VEND


			A769			PVALID						LATIN SMALL LETTER VEND


			A76A			DISALLOWED						LATIN CAPITAL LETTER ET


			A76B			PVALID						LATIN SMALL LETTER ET


			A76C			DISALLOWED						LATIN CAPITAL LETTER IS


			A76D			PVALID						LATIN SMALL LETTER IS


			A76E			DISALLOWED						LATIN CAPITAL LETTER CON


			A76F			PVALID						LATIN SMALL LETTER CON


			A770			DISALLOWED						MODIFIER LETTER US


			A771-A778			PVALID						LATIN SMALL LETTER DUM..LATIN SMALL LETTER UM


			A779			DISALLOWED						LATIN CAPITAL LETTER INSULAR D


			A77A			PVALID						LATIN SMALL LETTER INSULAR D


			A77B			DISALLOWED						LATIN CAPITAL LETTER INSULAR F


			A77C			PVALID						LATIN SMALL LETTER INSULAR F


			A77D-A77E			DISALLOWED						LATIN CAPITAL LETTER INSULAR G..LATIN CAPITAL LETTER TURNED INSULAR G


			A77F			PVALID						LATIN SMALL LETTER TURNED INSULAR G


			A780			DISALLOWED						LATIN CAPITAL LETTER TURNED L


			A781			PVALID						LATIN SMALL LETTER TURNED L


			A782			DISALLOWED						LATIN CAPITAL LETTER INSULAR R


			A783			PVALID						LATIN SMALL LETTER INSULAR R


			A784			DISALLOWED						LATIN CAPITAL LETTER INSULAR S


			A785			PVALID						LATIN SMALL LETTER INSULAR S


			A786			DISALLOWED						LATIN CAPITAL LETTER INSULAR T


			A787-A788			PVALID						LATIN SMALL LETTER INSULAR T..MODIFIER LETTER LOW CIRCUMFLEX ACCENT


			A789-A78B			DISALLOWED						MODIFIER LETTER COLON..LATIN CAPITAL LETTER SALTILLO


			A78C			PVALID						LATIN SMALL LETTER SALTILLO


			A78D			DISALLOWED						LATIN CAPITAL LETTER TURNED H


			A78E-A78F			PVALID						LATIN SMALL LETTER L WITH RETROFLEX HOOK AND BELT..LATIN LETTER SINOLOGICAL DOT


			A790			DISALLOWED						LATIN CAPITAL LETTER N WITH DESCENDER


			A791			PVALID						LATIN SMALL LETTER N WITH DESCENDER


			A792			DISALLOWED						LATIN CAPITAL LETTER C WITH BAR


			A793-A795			PVALID						LATIN SMALL LETTER C WITH BAR..LATIN SMALL LETTER H WITH PALATAL HOOK


			A796			DISALLOWED						LATIN CAPITAL LETTER B WITH FLOURISH


			A797			PVALID						LATIN SMALL LETTER B WITH FLOURISH


			A798			DISALLOWED						LATIN CAPITAL LETTER F WITH STROKE


			A799			PVALID						LATIN SMALL LETTER F WITH STROKE


			A79A			DISALLOWED						LATIN CAPITAL LETTER VOLAPUK AE


			A79B			PVALID						LATIN SMALL LETTER VOLAPUK AE


			A79C			DISALLOWED						LATIN CAPITAL LETTER VOLAPUK OE


			A79D			PVALID						LATIN SMALL LETTER VOLAPUK OE


			A79E			DISALLOWED						LATIN CAPITAL LETTER VOLAPUK UE


			A79F			PVALID						LATIN SMALL LETTER VOLAPUK UE


			A7A0			DISALLOWED						LATIN CAPITAL LETTER G WITH OBLIQUE STROKE


			A7A1			PVALID						LATIN SMALL LETTER G WITH OBLIQUE STROKE


			A7A2			DISALLOWED						LATIN CAPITAL LETTER K WITH OBLIQUE STROKE


			A7A3			PVALID						LATIN SMALL LETTER K WITH OBLIQUE STROKE


			A7A4			DISALLOWED						LATIN CAPITAL LETTER N WITH OBLIQUE STROKE


			A7A5			PVALID						LATIN SMALL LETTER N WITH OBLIQUE STROKE


			A7A6			DISALLOWED						LATIN CAPITAL LETTER R WITH OBLIQUE STROKE


			A7A7			PVALID						LATIN SMALL LETTER R WITH OBLIQUE STROKE


			A7A8			DISALLOWED						LATIN CAPITAL LETTER S WITH OBLIQUE STROKE


			A7A9			PVALID						LATIN SMALL LETTER S WITH OBLIQUE STROKE


			A7AA-A7AE			DISALLOWED						LATIN CAPITAL LETTER H WITH HOOK..LATIN CAPITAL LETTER SMALL CAPITAL I


			A7AF			PVALID						LATIN LETTER SMALL CAPITAL Q


			A7B0-A7B4			DISALLOWED						LATIN CAPITAL LETTER TURNED K..LATIN CAPITAL LETTER BETA


			A7B5			PVALID						LATIN SMALL LETTER BETA


			A7B6			DISALLOWED						LATIN CAPITAL LETTER OMEGA


			A7B7			PVALID						LATIN SMALL LETTER OMEGA


			A7B8			DISALLOWED						LATIN CAPITAL LETTER U WITH STROKE


			A7B9			PVALID						LATIN SMALL LETTER U WITH STROKE


			A7BA-A7F6			UNASSIGNED						<RESERVED>..<RESERVED>


			A7F7			PVALID						LATIN EPIGRAPHIC LETTER SIDEWAYS I


			A7F8-A7F9			DISALLOWED						MODIFIER LETTER CAPITAL H WITH STROKE..MODIFIER LETTER SMALL LIGATURE OE


			A7FA-A827			PVALID						LATIN LETTER SMALL CAPITAL TURNED M..SYLOTI NAGRI VOWEL SIGN OO


			A828-A82B			DISALLOWED						SYLOTI NAGRI POETRY MARK-1..SYLOTI NAGRI POETRY MARK-4


			A82C-A82F			UNASSIGNED						<RESERVED>..<RESERVED>


			A830-A839			DISALLOWED						NORTH INDIC FRACTION ONE QUARTER..NORTH INDIC QUANTITY MARK


			A83A-A83F			UNASSIGNED						<RESERVED>..<RESERVED>


			A840-A873			PVALID						PHAGS-PA LETTER KA..PHAGS-PA LETTER CANDRABINDU


			A874-A877			DISALLOWED						PHAGS-PA SINGLE HEAD MARK..PHAGS-PA MARK DOUBLE SHAD


			A878-A87F			UNASSIGNED						<RESERVED>..<RESERVED>


			A880-A8C5			PVALID						SAURASHTRA SIGN ANUSVARA..SAURASHTRA SIGN CANDRABINDU


			A8C6-A8CD			UNASSIGNED						<RESERVED>..<RESERVED>


			A8CE-A8CF			DISALLOWED						SAURASHTRA DANDA..SAURASHTRA DOUBLE DANDA


			A8D0-A8D9			PVALID						SAURASHTRA DIGIT ZERO..SAURASHTRA DIGIT NINE


			A8DA-A8DF			UNASSIGNED						<RESERVED>..<RESERVED>


			A8E0-A8F7			PVALID						COMBINING DEVANAGARI DIGIT ZERO..DEVANAGARI SIGN CANDRABINDU AVAGRAHA


			A8F8-A8FA			DISALLOWED						DEVANAGARI SIGN PUSHPIKA..DEVANAGARI CARET


			A8FB			PVALID						DEVANAGARI HEADSTROKE


			A8FC			DISALLOWED						DEVANAGARI SIGN SIDDHAM


			A8FD-A92D			PVALID						DEVANAGARI JAIN OM..KAYAH LI TONE CALYA PLOPHU


			A92E-A92F			DISALLOWED						KAYAH LI SIGN CWI..KAYAH LI SIGN SHYA


			A930-A953			PVALID						REJANG LETTER KA..REJANG VIRAMA


			A954-A95E			UNASSIGNED						<RESERVED>..<RESERVED>


			A95F-A97C			DISALLOWED						REJANG SECTION MARK..HANGUL CHOSEONG SSANGYEORINHIEUH


			A97D-A97F			UNASSIGNED						<RESERVED>..<RESERVED>


			A980-A9C0			PVALID						JAVANESE SIGN PANYANGGA..JAVANESE PANGKON


			A9C1-A9CD			DISALLOWED						JAVANESE LEFT RERENGGAN..JAVANESE TURNED PADA PISELEH


			A9CE			UNASSIGNED						<RESERVED>


			A9CF-A9D9			PVALID						JAVANESE PANGRANGKEP..JAVANESE DIGIT NINE


			A9DA-A9DD			UNASSIGNED						<RESERVED>..<RESERVED>


			A9DE-A9DF			DISALLOWED						JAVANESE PADA TIRTA TUMETES..JAVANESE PADA ISEN-ISEN


			A9E0-A9FE			PVALID						MYANMAR LETTER SHAN GHA..MYANMAR LETTER TAI LAING BHA


			A9FF			UNASSIGNED						<RESERVED>


			AA00-AA36			PVALID						CHAM LETTER A..CHAM CONSONANT SIGN WA


			AA37-AA3F			UNASSIGNED						<RESERVED>..<RESERVED>


			AA40-AA4D			PVALID						CHAM LETTER FINAL K..CHAM CONSONANT SIGN FINAL H


			AA4E-AA4F			UNASSIGNED						<RESERVED>..<RESERVED>


			AA50-AA59			PVALID						CHAM DIGIT ZERO..CHAM DIGIT NINE


			AA5A-AA5B			UNASSIGNED						<RESERVED>..<RESERVED>


			AA5C-AA5F			DISALLOWED						CHAM PUNCTUATION SPIRAL..CHAM PUNCTUATION TRIPLE DANDA


			AA60-AA76			PVALID						MYANMAR LETTER KHAMTI GA..MYANMAR LOGOGRAM KHAMTI HM


			AA77-AA79			DISALLOWED						MYANMAR SYMBOL AITON EXCLAMATION..MYANMAR SYMBOL AITON TWO


			AA7A-AAC2			PVALID						MYANMAR LETTER AITON RA..TAI VIET TONE MAI SONG


			AAC3-AADA			UNASSIGNED						<RESERVED>..<RESERVED>


			AADB-AADD			PVALID						TAI VIET SYMBOL KON..TAI VIET SYMBOL SAM


			AADE-AADF			DISALLOWED						TAI VIET SYMBOL HO HOI..TAI VIET SYMBOL KOI KOI


			AAE0-AAEF			PVALID						MEETEI MAYEK LETTER E..MEETEI MAYEK VOWEL SIGN AAU


			AAF0-AAF1			DISALLOWED						MEETEI MAYEK CHEIKHAN..MEETEI MAYEK AHANG KHUDAM


			AAF2-AAF6			PVALID						MEETEI MAYEK ANJI..MEETEI MAYEK VIRAMA


			AAF7-AB00			UNASSIGNED						<RESERVED>..<RESERVED>


			AB01-AB06			PVALID						ETHIOPIC SYLLABLE TTHU..ETHIOPIC SYLLABLE TTHO


			AB07-AB08			UNASSIGNED						<RESERVED>..<RESERVED>


			AB09-AB0E			PVALID						ETHIOPIC SYLLABLE DDHU..ETHIOPIC SYLLABLE DDHO


			AB0F-AB10			UNASSIGNED						<RESERVED>..<RESERVED>


			AB11-AB16			PVALID						ETHIOPIC SYLLABLE DZU..ETHIOPIC SYLLABLE DZO


			AB17-AB1F			UNASSIGNED						<RESERVED>..<RESERVED>


			AB20-AB26			PVALID						ETHIOPIC SYLLABLE CCHHA..ETHIOPIC SYLLABLE CCHHO


			AB27			UNASSIGNED						<RESERVED>


			AB28-AB2E			PVALID						ETHIOPIC SYLLABLE BBA..ETHIOPIC SYLLABLE BBO


			AB2F			UNASSIGNED						<RESERVED>


			AB30-AB5A			PVALID						LATIN SMALL LETTER BARRED ALPHA..LATIN SMALL LETTER Y WITH SHORT RIGHT LEG


			AB5B-AB5F			DISALLOWED						MODIFIER BREVE WITH INVERTED BREVE..MODIFIER LETTER SMALL U WITH LEFT HOOK


			AB60-AB65			PVALID						LATIN SMALL LETTER SAKHA YAT..GREEK LETTER SMALL CAPITAL OMEGA


			AB66-AB6F			UNASSIGNED						<RESERVED>..<RESERVED>


			AB70-ABBF			DISALLOWED						CHEROKEE SMALL LETTER A..CHEROKEE SMALL LETTER YA


			ABC0-ABEA			PVALID						MEETEI MAYEK LETTER KOK..MEETEI MAYEK VOWEL SIGN NUNG


			ABEB			DISALLOWED						MEETEI MAYEK CHEIKHEI


			ABEC-ABED			PVALID						MEETEI MAYEK LUM IYEK..MEETEI MAYEK APUN IYEK


			ABEE-ABEF			UNASSIGNED						<RESERVED>..<RESERVED>


			ABF0-ABF9			PVALID						MEETEI MAYEK DIGIT ZERO..MEETEI MAYEK DIGIT NINE


			ABFA-ABFF			UNASSIGNED						<RESERVED>..<RESERVED>


			AC00-D7A3			PVALID						<HANGUL SYLLABLE, FIRST>..<HANGUL SYLLABLE, LAST>


			D7A4-D7AF			UNASSIGNED						<RESERVED>..<RESERVED>


			D7B0-D7C6			DISALLOWED						HANGUL JUNGSEONG O-YEO..HANGUL JUNGSEONG ARAEA-E


			D7C7-D7CA			UNASSIGNED						<RESERVED>..<RESERVED>


			D7CB-D7FB			DISALLOWED						HANGUL JONGSEONG NIEUN-RIEUL..HANGUL JONGSEONG PHIEUPH-THIEUTH


			D7FC-D7FF			UNASSIGNED						<RESERVED>..<RESERVED>


			D800-FA0D			DISALLOWED						<NON PRIVATE USE HIGH SURROGATE, FIRST>..CJK COMPATIBILITY IDEOGRAPH-FA0D


			FA0E-FA0F			PVALID						CJK COMPATIBILITY IDEOGRAPH-FA0E..CJK COMPATIBILITY IDEOGRAPH-FA0F


			FA10			DISALLOWED						CJK COMPATIBILITY IDEOGRAPH-FA10


			FA11			PVALID						CJK COMPATIBILITY IDEOGRAPH-FA11


			FA12			DISALLOWED						CJK COMPATIBILITY IDEOGRAPH-FA12


			FA13-FA14			PVALID						CJK COMPATIBILITY IDEOGRAPH-FA13..CJK COMPATIBILITY IDEOGRAPH-FA14


			FA15-FA1E			DISALLOWED						CJK COMPATIBILITY IDEOGRAPH-FA15..CJK COMPATIBILITY IDEOGRAPH-FA1E


			FA1F			PVALID						CJK COMPATIBILITY IDEOGRAPH-FA1F


			FA20			DISALLOWED						CJK COMPATIBILITY IDEOGRAPH-FA20


			FA21			PVALID						CJK COMPATIBILITY IDEOGRAPH-FA21


			FA22			DISALLOWED						CJK COMPATIBILITY IDEOGRAPH-FA22


			FA23-FA24			PVALID						CJK COMPATIBILITY IDEOGRAPH-FA23..CJK COMPATIBILITY IDEOGRAPH-FA24


			FA25-FA26			DISALLOWED						CJK COMPATIBILITY IDEOGRAPH-FA25..CJK COMPATIBILITY IDEOGRAPH-FA26


			FA27-FA29			PVALID						CJK COMPATIBILITY IDEOGRAPH-FA27..CJK COMPATIBILITY IDEOGRAPH-FA29


			FA2A-FA6D			DISALLOWED						CJK COMPATIBILITY IDEOGRAPH-FA2A..CJK COMPATIBILITY IDEOGRAPH-FA6D


			FA6E-FA6F			UNASSIGNED						<RESERVED>..<RESERVED>


			FA70-FAD9			DISALLOWED						CJK COMPATIBILITY IDEOGRAPH-FA70..CJK COMPATIBILITY IDEOGRAPH-FAD9


			FADA-FAFF			UNASSIGNED						<RESERVED>..<RESERVED>


			FB00-FB06			DISALLOWED						LATIN SMALL LIGATURE FF..LATIN SMALL LIGATURE ST


			FB07-FB12			UNASSIGNED						<RESERVED>..<RESERVED>


			FB13-FB17			DISALLOWED						ARMENIAN SMALL LIGATURE MEN NOW..ARMENIAN SMALL LIGATURE MEN XEH


			FB18-FB1C			UNASSIGNED						<RESERVED>..<RESERVED>


			FB1D			DISALLOWED						HEBREW LETTER YOD WITH HIRIQ


			FB1E			PVALID						HEBREW POINT JUDEO-SPANISH VARIKA


			FB1F-FB36			DISALLOWED						HEBREW LIGATURE YIDDISH YOD YOD PATAH..HEBREW LETTER ZAYIN WITH DAGESH


			FB37			UNASSIGNED						<RESERVED>


			FB38-FB3C			DISALLOWED						HEBREW LETTER TET WITH DAGESH..HEBREW LETTER LAMED WITH DAGESH


			FB3D			UNASSIGNED						<RESERVED>


			FB3E			DISALLOWED						HEBREW LETTER MEM WITH DAGESH


			FB3F			UNASSIGNED						<RESERVED>


			FB40-FB41			DISALLOWED						HEBREW LETTER NUN WITH DAGESH..HEBREW LETTER SAMEKH WITH DAGESH


			FB42			UNASSIGNED						<RESERVED>


			FB43-FB44			DISALLOWED						HEBREW LETTER FINAL PE WITH DAGESH..HEBREW LETTER PE WITH DAGESH


			FB45			UNASSIGNED						<RESERVED>


			FB46-FBC1			DISALLOWED						HEBREW LETTER TSADI WITH DAGESH..ARABIC SYMBOL SMALL TAH BELOW


			FBC2-FBD2			UNASSIGNED						<RESERVED>..<RESERVED>


			FBD3-FD3F			DISALLOWED						ARABIC LETTER NG ISOLATED FORM..ORNATE RIGHT PARENTHESIS


			FD40-FD4F			UNASSIGNED						<RESERVED>..<RESERVED>


			FD50-FD8F			DISALLOWED						ARABIC LIGATURE TEH WITH JEEM WITH MEEM INITIAL FORM..ARABIC LIGATURE MEEM WITH KHAH WITH MEEM INITIAL FORM


			FD90-FD91			UNASSIGNED						<RESERVED>..<RESERVED>


			FD92-FDC7			DISALLOWED						ARABIC LIGATURE MEEM WITH JEEM WITH KHAH INITIAL FORM..ARABIC LIGATURE NOON WITH JEEM WITH YEH FINAL FORM


			FDC8-FDCF			UNASSIGNED						<RESERVED>..<RESERVED>


			FDD0-FDFD			DISALLOWED						<NOT A CHARACTER>..ARABIC LIGATURE BISMILLAH AR-RAHMAN AR-RAHEEM


			FDFE-FDFF			UNASSIGNED						<RESERVED>..<RESERVED>


			FE00-FE19			DISALLOWED						VARIATION SELECTOR-1..PRESENTATION FORM FOR VERTICAL HORIZONTAL ELLIPSIS


			FE1A-FE1F			UNASSIGNED						<RESERVED>..<RESERVED>


			FE20-FE2F			PVALID						COMBINING LIGATURE LEFT HALF..COMBINING CYRILLIC TITLO RIGHT HALF


			FE30-FE52			DISALLOWED						PRESENTATION FORM FOR VERTICAL TWO DOT LEADER..SMALL FULL STOP


			FE53			UNASSIGNED						<RESERVED>


			FE54-FE66			DISALLOWED						SMALL SEMICOLON..SMALL EQUALS SIGN


			FE67			UNASSIGNED						<RESERVED>


			FE68-FE6B			DISALLOWED						SMALL REVERSE SOLIDUS..SMALL COMMERCIAL AT


			FE6C-FE6F			UNASSIGNED						<RESERVED>..<RESERVED>


			FE70-FE72			DISALLOWED						ARABIC FATHATAN ISOLATED FORM..ARABIC DAMMATAN ISOLATED FORM


			FE73			PVALID						ARABIC TAIL FRAGMENT


			FE74			DISALLOWED						ARABIC KASRATAN ISOLATED FORM


			FE75			UNASSIGNED						<RESERVED>


			FE76-FEFC			DISALLOWED						ARABIC FATHA ISOLATED FORM..ARABIC LIGATURE LAM WITH ALEF FINAL FORM


			FEFD-FEFE			UNASSIGNED						<RESERVED>..<RESERVED>


			FEFF			DISALLOWED						ZERO WIDTH NO-BREAK SPACE


			FF00			UNASSIGNED						<RESERVED>


			FF01-FFBE			DISALLOWED						FULLWIDTH EXCLAMATION MARK..HALFWIDTH HANGUL LETTER HIEUH


			FFBF-FFC1			UNASSIGNED						<RESERVED>..<RESERVED>


			FFC2-FFC7			DISALLOWED						HALFWIDTH HANGUL LETTER A..HALFWIDTH HANGUL LETTER E


			FFC8-FFC9			UNASSIGNED						<RESERVED>..<RESERVED>


			FFCA-FFCF			DISALLOWED						HALFWIDTH HANGUL LETTER YEO..HALFWIDTH HANGUL LETTER OE


			FFD0-FFD1			UNASSIGNED						<RESERVED>..<RESERVED>


			FFD2-FFD7			DISALLOWED						HALFWIDTH HANGUL LETTER YO..HALFWIDTH HANGUL LETTER YU


			FFD8-FFD9			UNASSIGNED						<RESERVED>..<RESERVED>


			FFDA-FFDC			DISALLOWED						HALFWIDTH HANGUL LETTER EU..HALFWIDTH HANGUL LETTER I


			FFDD-FFDF			UNASSIGNED						<RESERVED>..<RESERVED>


			FFE0-FFE6			DISALLOWED						FULLWIDTH CENT SIGN..FULLWIDTH WON SIGN


			FFE7			UNASSIGNED						<RESERVED>


			FFE8-FFEE			DISALLOWED						HALFWIDTH FORMS LIGHT VERTICAL..HALFWIDTH WHITE CIRCLE


			FFEF-FFF8			UNASSIGNED						<RESERVED>..<RESERVED>


			FFF9-FFFF			DISALLOWED						INTERLINEAR ANNOTATION ANCHOR..<NOT A CHARACTER>


			10000-1000B			PVALID						LINEAR B SYLLABLE B008 A..LINEAR B SYLLABLE B046 JE


			1000C			UNASSIGNED						<RESERVED>


			1000D-10026			PVALID						LINEAR B SYLLABLE B036 JO..LINEAR B SYLLABLE B032 QO


			10027			UNASSIGNED						<RESERVED>


			10028-1003A			PVALID						LINEAR B SYLLABLE B060 RA..LINEAR B SYLLABLE B042 WO


			1003B			UNASSIGNED						<RESERVED>


			1003C-1003D			PVALID						LINEAR B SYLLABLE B017 ZA..LINEAR B SYLLABLE B074 ZE


			1003E			UNASSIGNED						<RESERVED>


			1003F-1004D			PVALID						LINEAR B SYLLABLE B020 ZO..LINEAR B SYLLABLE B091 TWO


			1004E-1004F			UNASSIGNED						<RESERVED>..<RESERVED>


			10050-1005D			PVALID						LINEAR B SYMBOL B018..LINEAR B SYMBOL B089


			1005E-1007F			UNASSIGNED						<RESERVED>..<RESERVED>


			10080-100FA			PVALID						LINEAR B IDEOGRAM B100 MAN..LINEAR B IDEOGRAM VESSEL B305


			100FB-100FF			UNASSIGNED						<RESERVED>..<RESERVED>


			10100-10102			DISALLOWED						AEGEAN WORD SEPARATOR LINE..AEGEAN CHECK MARK


			10103-10106			UNASSIGNED						<RESERVED>..<RESERVED>


			10107-10133			DISALLOWED						AEGEAN NUMBER ONE..AEGEAN NUMBER NINETY THOUSAND


			10134-10136			UNASSIGNED						<RESERVED>..<RESERVED>


			10137-1018E			DISALLOWED						AEGEAN WEIGHT BASE UNIT..NOMISMA SIGN


			1018F			UNASSIGNED						<RESERVED>


			10190-1019B			DISALLOWED						ROMAN SEXTANS SIGN..ROMAN CENTURIAL SIGN


			1019C-1019F			UNASSIGNED						<RESERVED>..<RESERVED>


			101A0			DISALLOWED						GREEK SYMBOL TAU RHO


			101A1-101CF			UNASSIGNED						<RESERVED>..<RESERVED>


			101D0-101FC			DISALLOWED						PHAISTOS DISC SIGN PEDESTRIAN..PHAISTOS DISC SIGN WAVY BAND


			101FD			PVALID						PHAISTOS DISC SIGN COMBINING OBLIQUE STROKE


			101FE-1027F			UNASSIGNED						<RESERVED>..<RESERVED>


			10280-1029C			PVALID						LYCIAN LETTER A..LYCIAN LETTER X


			1029D-1029F			UNASSIGNED						<RESERVED>..<RESERVED>


			102A0-102D0			PVALID						CARIAN LETTER A..CARIAN LETTER UUU3


			102D1-102DF			UNASSIGNED						<RESERVED>..<RESERVED>


			102E0			PVALID						COPTIC EPACT THOUSANDS MARK


			102E1-102FB			DISALLOWED						COPTIC EPACT DIGIT ONE..COPTIC EPACT NUMBER NINE HUNDRED


			102FC-102FF			UNASSIGNED						<RESERVED>..<RESERVED>


			10300-1031F			PVALID						OLD ITALIC LETTER A..OLD ITALIC LETTER ESS


			10320-10323			DISALLOWED						OLD ITALIC NUMERAL ONE..OLD ITALIC NUMERAL FIFTY


			10324-1032C			UNASSIGNED						<RESERVED>..<RESERVED>


			1032D-10340			PVALID						OLD ITALIC LETTER YE..GOTHIC LETTER PAIRTHRA


			10341			DISALLOWED						GOTHIC LETTER NINETY


			10342-10349			PVALID						GOTHIC LETTER RAIDA..GOTHIC LETTER OTHAL


			1034A			DISALLOWED						GOTHIC LETTER NINE HUNDRED


			1034B-1034F			UNASSIGNED						<RESERVED>..<RESERVED>


			10350-1037A			PVALID						OLD PERMIC LETTER AN..COMBINING OLD PERMIC LETTER SII


			1037B-1037F			UNASSIGNED						<RESERVED>..<RESERVED>


			10380-1039D			PVALID						UGARITIC LETTER ALPA..UGARITIC LETTER SSU


			1039E			UNASSIGNED						<RESERVED>


			1039F			DISALLOWED						UGARITIC WORD DIVIDER


			103A0-103C3			PVALID						OLD PERSIAN SIGN A..OLD PERSIAN SIGN HA


			103C4-103C7			UNASSIGNED						<RESERVED>..<RESERVED>


			103C8-103CF			PVALID						OLD PERSIAN SIGN AURAMAZDAA..OLD PERSIAN SIGN BUUMISH


			103D0-103D5			DISALLOWED						OLD PERSIAN WORD DIVIDER..OLD PERSIAN NUMBER HUNDRED


			103D6-103FF			UNASSIGNED						<RESERVED>..<RESERVED>


			10400-10427			DISALLOWED						DESERET CAPITAL LETTER LONG I..DESERET CAPITAL LETTER EW


			10428-1049D			PVALID						DESERET SMALL LETTER LONG I..OSMANYA LETTER OO


			1049E-1049F			UNASSIGNED						<RESERVED>..<RESERVED>


			104A0-104A9			PVALID						OSMANYA DIGIT ZERO..OSMANYA DIGIT NINE


			104AA-104AF			UNASSIGNED						<RESERVED>..<RESERVED>


			104B0-104D3			DISALLOWED						OSAGE CAPITAL LETTER A..OSAGE CAPITAL LETTER ZHA


			104D4-104D7			UNASSIGNED						<RESERVED>..<RESERVED>


			104D8-104FB			PVALID						OSAGE SMALL LETTER A..OSAGE SMALL LETTER ZHA


			104FC-104FF			UNASSIGNED						<RESERVED>..<RESERVED>


			10500-10527			PVALID						ELBASAN LETTER A..ELBASAN LETTER KHE


			10528-1052F			UNASSIGNED						<RESERVED>..<RESERVED>


			10530-10563			PVALID						CAUCASIAN ALBANIAN LETTER ALT..CAUCASIAN ALBANIAN LETTER KIW


			10564-1056E			UNASSIGNED						<RESERVED>..<RESERVED>


			1056F			DISALLOWED						CAUCASIAN ALBANIAN CITATION MARK


			10570-105FF			UNASSIGNED						<RESERVED>..<RESERVED>


			10600-10736			PVALID						LINEAR A SIGN AB001..LINEAR A SIGN A664


			10737-1073F			UNASSIGNED						<RESERVED>..<RESERVED>


			10740-10755			PVALID						LINEAR A SIGN A701 A..LINEAR A SIGN A732 JE


			10756-1075F			UNASSIGNED						<RESERVED>..<RESERVED>


			10760-10767			PVALID						LINEAR A SIGN A800..LINEAR A SIGN A807


			10768-107FF			UNASSIGNED						<RESERVED>..<RESERVED>


			10800-10805			PVALID						CYPRIOT SYLLABLE A..CYPRIOT SYLLABLE JA


			10806-10807			UNASSIGNED						<RESERVED>..<RESERVED>


			10808			PVALID						CYPRIOT SYLLABLE JO


			10809			UNASSIGNED						<RESERVED>


			1080A-10835			PVALID						CYPRIOT SYLLABLE KA..CYPRIOT SYLLABLE WO


			10836			UNASSIGNED						<RESERVED>


			10837-10838			PVALID						CYPRIOT SYLLABLE XA..CYPRIOT SYLLABLE XE


			10839-1083B			UNASSIGNED						<RESERVED>..<RESERVED>


			1083C			PVALID						CYPRIOT SYLLABLE ZA


			1083D-1083E			UNASSIGNED						<RESERVED>..<RESERVED>


			1083F-10855			PVALID						CYPRIOT SYLLABLE ZO..IMPERIAL ARAMAIC LETTER TAW


			10856			UNASSIGNED						<RESERVED>


			10857-1085F			DISALLOWED						IMPERIAL ARAMAIC SECTION SIGN..IMPERIAL ARAMAIC NUMBER TEN THOUSAND


			10860-10876			PVALID						PALMYRENE LETTER ALEPH..PALMYRENE LETTER TAW


			10877-1087F			DISALLOWED						PALMYRENE LEFT-POINTING FLEURON..PALMYRENE NUMBER TWENTY


			10880-1089E			PVALID						NABATAEAN LETTER FINAL ALEPH..NABATAEAN LETTER TAW


			1089F-108A6			UNASSIGNED						<RESERVED>..<RESERVED>


			108A7-108AF			DISALLOWED						NABATAEAN NUMBER ONE..NABATAEAN NUMBER ONE HUNDRED


			108B0-108DF			UNASSIGNED						<RESERVED>..<RESERVED>


			108E0-108F2			PVALID						HATRAN LETTER ALEPH..HATRAN LETTER QOPH


			108F3			UNASSIGNED						<RESERVED>


			108F4-108F5			PVALID						HATRAN LETTER SHIN..HATRAN LETTER TAW


			108F6-108FA			UNASSIGNED						<RESERVED>..<RESERVED>


			108FB-108FF			DISALLOWED						HATRAN NUMBER ONE..HATRAN NUMBER ONE HUNDRED


			10900-10915			PVALID						PHOENICIAN LETTER ALF..PHOENICIAN LETTER TAU


			10916-1091B			DISALLOWED						PHOENICIAN NUMBER ONE..PHOENICIAN NUMBER THREE


			1091C-1091E			UNASSIGNED						<RESERVED>..<RESERVED>


			1091F			DISALLOWED						PHOENICIAN WORD SEPARATOR


			10920-10939			PVALID						LYDIAN LETTER A..LYDIAN LETTER C


			1093A-1093E			UNASSIGNED						<RESERVED>..<RESERVED>


			1093F			DISALLOWED						LYDIAN TRIANGULAR MARK


			10940-1097F			UNASSIGNED						<RESERVED>..<RESERVED>


			10980-109B7			PVALID						MEROITIC HIEROGLYPHIC LETTER A..MEROITIC CURSIVE LETTER DA


			109B8-109BB			UNASSIGNED						<RESERVED>..<RESERVED>


			109BC-109BD			DISALLOWED						MEROITIC CURSIVE FRACTION ELEVEN TWELFTHS..MEROITIC CURSIVE FRACTION ONE HALF


			109BE-109BF			PVALID						MEROITIC CURSIVE LOGOGRAM RMT..MEROITIC CURSIVE LOGOGRAM IMN


			109C0-109CF			DISALLOWED						MEROITIC CURSIVE NUMBER ONE..MEROITIC CURSIVE NUMBER SEVENTY


			109D0-109D1			UNASSIGNED						<RESERVED>..<RESERVED>


			109D2-109FF			DISALLOWED						MEROITIC CURSIVE NUMBER ONE HUNDRED..MEROITIC CURSIVE FRACTION TEN TWELFTHS


			10A00-10A03			PVALID						KHAROSHTHI LETTER A..KHAROSHTHI VOWEL SIGN VOCALIC R


			10A04			UNASSIGNED						<RESERVED>


			10A05-10A06			PVALID						KHAROSHTHI VOWEL SIGN E..KHAROSHTHI VOWEL SIGN O


			10A07-10A0B			UNASSIGNED						<RESERVED>..<RESERVED>


			10A0C-10A13			PVALID						KHAROSHTHI VOWEL LENGTH MARK..KHAROSHTHI LETTER GHA


			10A14			UNASSIGNED						<RESERVED>


			10A15-10A17			PVALID						KHAROSHTHI LETTER CA..KHAROSHTHI LETTER JA


			10A18			UNASSIGNED						<RESERVED>


			10A19-10A35			PVALID						KHAROSHTHI LETTER NYA..KHAROSHTHI LETTER VHA


			10A36-10A37			UNASSIGNED						<RESERVED>..<RESERVED>


			10A38-10A3A			PVALID						KHAROSHTHI SIGN BAR ABOVE..KHAROSHTHI SIGN DOT BELOW


			10A3B-10A3E			UNASSIGNED						<RESERVED>..<RESERVED>


			10A3F			PVALID						KHAROSHTHI VIRAMA


			10A40-10A48			DISALLOWED						KHAROSHTHI DIGIT ONE..KHAROSHTHI FRACTION ONE HALF


			10A49-10A4F			UNASSIGNED						<RESERVED>..<RESERVED>


			10A50-10A58			DISALLOWED						KHAROSHTHI PUNCTUATION DOT..KHAROSHTHI PUNCTUATION LINES


			10A59-10A5F			UNASSIGNED						<RESERVED>..<RESERVED>


			10A60-10A7C			PVALID						OLD SOUTH ARABIAN LETTER HE..OLD SOUTH ARABIAN LETTER THETH


			10A7D-10A7F			DISALLOWED						OLD SOUTH ARABIAN NUMBER ONE..OLD SOUTH ARABIAN NUMERIC INDICATOR


			10A80-10A9C			PVALID						OLD NORTH ARABIAN LETTER HEH..OLD NORTH ARABIAN LETTER ZAH


			10A9D-10A9F			DISALLOWED						OLD NORTH ARABIAN NUMBER ONE..OLD NORTH ARABIAN NUMBER TWENTY


			10AA0-10ABF			UNASSIGNED						<RESERVED>..<RESERVED>


			10AC0-10AC7			PVALID						MANICHAEAN LETTER ALEPH..MANICHAEAN LETTER WAW


			10AC8			DISALLOWED						MANICHAEAN SIGN UD


			10AC9-10AE6			PVALID						MANICHAEAN LETTER ZAYIN..MANICHAEAN ABBREVIATION MARK BELOW


			10AE7-10AEA			UNASSIGNED						<RESERVED>..<RESERVED>


			10AEB-10AF6			DISALLOWED						MANICHAEAN NUMBER ONE..MANICHAEAN PUNCTUATION LINE FILLER


			10AF7-10AFF			UNASSIGNED						<RESERVED>..<RESERVED>


			10B00-10B35			PVALID						AVESTAN LETTER A..AVESTAN LETTER HE


			10B36-10B38			UNASSIGNED						<RESERVED>..<RESERVED>


			10B39-10B3F			DISALLOWED						AVESTAN ABBREVIATION MARK..LARGE ONE RING OVER TWO RINGS PUNCTUATION


			10B40-10B55			PVALID						INSCRIPTIONAL PARTHIAN LETTER ALEPH..INSCRIPTIONAL PARTHIAN LETTER TAW


			10B56-10B57			UNASSIGNED						<RESERVED>..<RESERVED>


			10B58-10B5F			DISALLOWED						INSCRIPTIONAL PARTHIAN NUMBER ONE..INSCRIPTIONAL PARTHIAN NUMBER ONE THOUSAND


			10B60-10B72			PVALID						INSCRIPTIONAL PAHLAVI LETTER ALEPH..INSCRIPTIONAL PAHLAVI LETTER TAW


			10B73-10B77			UNASSIGNED						<RESERVED>..<RESERVED>


			10B78-10B7F			DISALLOWED						INSCRIPTIONAL PAHLAVI NUMBER ONE..INSCRIPTIONAL PAHLAVI NUMBER ONE THOUSAND


			10B80-10B91			PVALID						PSALTER PAHLAVI LETTER ALEPH..PSALTER PAHLAVI LETTER TAW


			10B92-10B98			UNASSIGNED						<RESERVED>..<RESERVED>


			10B99-10B9C			DISALLOWED						PSALTER PAHLAVI SECTION MARK..PSALTER PAHLAVI FOUR DOTS WITH DOT


			10B9D-10BA8			UNASSIGNED						<RESERVED>..<RESERVED>


			10BA9-10BAF			DISALLOWED						PSALTER PAHLAVI NUMBER ONE..PSALTER PAHLAVI NUMBER ONE HUNDRED


			10BB0-10BFF			UNASSIGNED						<RESERVED>..<RESERVED>


			10C00-10C48			PVALID						OLD TURKIC LETTER ORKHON A..OLD TURKIC LETTER ORKHON BASH


			10C49-10C7F			UNASSIGNED						<RESERVED>..<RESERVED>


			10C80-10CB2			DISALLOWED						OLD HUNGARIAN CAPITAL LETTER A..OLD HUNGARIAN CAPITAL LETTER US


			10CB3-10CBF			UNASSIGNED						<RESERVED>..<RESERVED>


			10CC0-10CF2			PVALID						OLD HUNGARIAN SMALL LETTER A..OLD HUNGARIAN SMALL LETTER US


			10CF3-10CF9			UNASSIGNED						<RESERVED>..<RESERVED>


			10CFA-10CFF			DISALLOWED						OLD HUNGARIAN NUMBER ONE..OLD HUNGARIAN NUMBER ONE THOUSAND


			10D00-10D27			PVALID						HANIFI ROHINGYA LETTER A..HANIFI ROHINGYA SIGN TASSI


			10D28-10D2F			UNASSIGNED						<RESERVED>..<RESERVED>


			10D30-10D39			PVALID						HANIFI ROHINGYA DIGIT ZERO..HANIFI ROHINGYA DIGIT NINE


			10D3A-10E5F			UNASSIGNED						<RESERVED>..<RESERVED>


			10E60-10E7E			DISALLOWED						RUMI DIGIT ONE..RUMI FRACTION TWO THIRDS


			10E7F-10EFF			UNASSIGNED						<RESERVED>..<RESERVED>


			10F00-10F1C			PVALID						OLD SOGDIAN LETTER ALEPH..OLD SOGDIAN LETTER FINAL TAW WITH VERTICAL TAIL


			10F1D-10F26			DISALLOWED						OLD SOGDIAN NUMBER ONE..OLD SOGDIAN FRACTION ONE HALF


			10F27			PVALID						OLD SOGDIAN LIGATURE AYIN-DALETH


			10F28-10F2F			UNASSIGNED						<RESERVED>..<RESERVED>


			10F30-10F50			PVALID						SOGDIAN LETTER ALEPH..SOGDIAN COMBINING STROKE BELOW


			10F51-10F59			DISALLOWED						SOGDIAN NUMBER ONE..SOGDIAN PUNCTUATION HALF CIRCLE WITH DOT


			10F5A-10FFF			UNASSIGNED						<RESERVED>..<RESERVED>


			11000-11046			PVALID						BRAHMI SIGN CANDRABINDU..BRAHMI VIRAMA


			11047-1104D			DISALLOWED						BRAHMI DANDA..BRAHMI PUNCTUATION LOTUS


			1104E-11051			UNASSIGNED						<RESERVED>..<RESERVED>


			11052-11065			DISALLOWED						BRAHMI NUMBER ONE..BRAHMI NUMBER ONE THOUSAND


			11066-1106F			PVALID						BRAHMI DIGIT ZERO..BRAHMI DIGIT NINE


			11070-1107E			UNASSIGNED						<RESERVED>..<RESERVED>


			1107F-110BA			PVALID						BRAHMI NUMBER JOINER..KAITHI SIGN NUKTA


			110BB-110C1			DISALLOWED						KAITHI ABBREVIATION SIGN..KAITHI DOUBLE DANDA


			110C2-110CC			UNASSIGNED						<RESERVED>..<RESERVED>


			110CD			DISALLOWED						KAITHI NUMBER SIGN ABOVE


			110CE-110CF			UNASSIGNED						<RESERVED>..<RESERVED>


			110D0-110E8			PVALID						SORA SOMPENG LETTER SAH..SORA SOMPENG LETTER MAE


			110E9-110EF			UNASSIGNED						<RESERVED>..<RESERVED>


			110F0-110F9			PVALID						SORA SOMPENG DIGIT ZERO..SORA SOMPENG DIGIT NINE


			110FA-110FF			UNASSIGNED						<RESERVED>..<RESERVED>


			11100-11134			PVALID						CHAKMA SIGN CANDRABINDU..CHAKMA MAAYYAA


			11135			UNASSIGNED						<RESERVED>


			11136-1113F			PVALID						CHAKMA DIGIT ZERO..CHAKMA DIGIT NINE


			11140-11143			DISALLOWED						CHAKMA SECTION MARK..CHAKMA QUESTION MARK


			11144-11146			PVALID						CHAKMA LETTER LHAA..CHAKMA VOWEL SIGN EI


			11147-1114F			UNASSIGNED						<RESERVED>..<RESERVED>


			11150-11173			PVALID						MAHAJANI LETTER A..MAHAJANI SIGN NUKTA


			11174-11175			DISALLOWED						MAHAJANI ABBREVIATION SIGN..MAHAJANI SECTION MARK


			11176			PVALID						MAHAJANI LIGATURE SHRI


			11177-1117F			UNASSIGNED						<RESERVED>..<RESERVED>


			11180-111C4			PVALID						SHARADA SIGN CANDRABINDU..SHARADA OM


			111C5-111C8			DISALLOWED						SHARADA DANDA..SHARADA SEPARATOR


			111C9-111CC			PVALID						SHARADA SANDHI MARK..SHARADA EXTRA SHORT VOWEL MARK


			111CD			DISALLOWED						SHARADA SUTRA MARK


			111CE-111CF			UNASSIGNED						<RESERVED>..<RESERVED>


			111D0-111DA			PVALID						SHARADA DIGIT ZERO..SHARADA EKAM


			111DB			DISALLOWED						SHARADA SIGN SIDDHAM


			111DC			PVALID						SHARADA HEADSTROKE


			111DD-111DF			DISALLOWED						SHARADA CONTINUATION SIGN..SHARADA SECTION MARK-2


			111E0			UNASSIGNED						<RESERVED>


			111E1-111F4			DISALLOWED						SINHALA ARCHAIC DIGIT ONE..SINHALA ARCHAIC NUMBER ONE THOUSAND


			111F5-111FF			UNASSIGNED						<RESERVED>..<RESERVED>


			11200-11211			PVALID						KHOJKI LETTER A..KHOJKI LETTER JJA


			11212			UNASSIGNED						<RESERVED>


			11213-11237			PVALID						KHOJKI LETTER NYA..KHOJKI SIGN SHADDA


			11238-1123D			DISALLOWED						KHOJKI DANDA..KHOJKI ABBREVIATION SIGN


			1123E			PVALID						KHOJKI SIGN SUKUN


			1123F-1127F			UNASSIGNED						<RESERVED>..<RESERVED>


			11280-11286			PVALID						MULTANI LETTER A..MULTANI LETTER GA


			11287			UNASSIGNED						<RESERVED>


			11288			PVALID						MULTANI LETTER GHA


			11289			UNASSIGNED						<RESERVED>


			1128A-1128D			PVALID						MULTANI LETTER CA..MULTANI LETTER JJA


			1128E			UNASSIGNED						<RESERVED>


			1128F-1129D			PVALID						MULTANI LETTER NYA..MULTANI LETTER BA


			1129E			UNASSIGNED						<RESERVED>


			1129F-112A8			PVALID						MULTANI LETTER BHA..MULTANI LETTER RHA


			112A9			DISALLOWED						MULTANI SECTION MARK


			112AA-112AF			UNASSIGNED						<RESERVED>..<RESERVED>


			112B0-112EA			PVALID						KHUDAWADI LETTER A..KHUDAWADI SIGN VIRAMA


			112EB-112EF			UNASSIGNED						<RESERVED>..<RESERVED>


			112F0-112F9			PVALID						KHUDAWADI DIGIT ZERO..KHUDAWADI DIGIT NINE


			112FA-112FF			UNASSIGNED						<RESERVED>..<RESERVED>


			11300-11303			PVALID						GRANTHA SIGN COMBINING ANUSVARA ABOVE..GRANTHA SIGN VISARGA


			11304			UNASSIGNED						<RESERVED>


			11305-1130C			PVALID						GRANTHA LETTER A..GRANTHA LETTER VOCALIC L


			1130D-1130E			UNASSIGNED						<RESERVED>..<RESERVED>


			1130F-11310			PVALID						GRANTHA LETTER EE..GRANTHA LETTER AI


			11311-11312			UNASSIGNED						<RESERVED>..<RESERVED>


			11313-11328			PVALID						GRANTHA LETTER OO..GRANTHA LETTER NA


			11329			UNASSIGNED						<RESERVED>


			1132A-11330			PVALID						GRANTHA LETTER PA..GRANTHA LETTER RA


			11331			UNASSIGNED						<RESERVED>


			11332-11333			PVALID						GRANTHA LETTER LA..GRANTHA LETTER LLA


			11334			UNASSIGNED						<RESERVED>


			11335-11339			PVALID						GRANTHA LETTER VA..GRANTHA LETTER HA


			1133A			UNASSIGNED						<RESERVED>


			1133B-11344			PVALID						COMBINING BINDU BELOW..GRANTHA VOWEL SIGN VOCALIC RR


			11345-11346			UNASSIGNED						<RESERVED>..<RESERVED>


			11347-11348			PVALID						GRANTHA VOWEL SIGN EE..GRANTHA VOWEL SIGN AI


			11349-1134A			UNASSIGNED						<RESERVED>..<RESERVED>


			1134B-1134D			PVALID						GRANTHA VOWEL SIGN OO..GRANTHA SIGN VIRAMA


			1134E-1134F			UNASSIGNED						<RESERVED>..<RESERVED>


			11350			PVALID						GRANTHA OM


			11351-11356			UNASSIGNED						<RESERVED>..<RESERVED>


			11357			PVALID						GRANTHA AU LENGTH MARK


			11358-1135C			UNASSIGNED						<RESERVED>..<RESERVED>


			1135D-11363			PVALID						GRANTHA SIGN PLUTA..GRANTHA VOWEL SIGN VOCALIC LL


			11364-11365			UNASSIGNED						<RESERVED>..<RESERVED>


			11366-1136C			PVALID						COMBINING GRANTHA DIGIT ZERO..COMBINING GRANTHA DIGIT SIX


			1136D-1136F			UNASSIGNED						<RESERVED>..<RESERVED>


			11370-11374			PVALID						COMBINING GRANTHA LETTER A..COMBINING GRANTHA LETTER PA


			11375-113FF			UNASSIGNED						<RESERVED>..<RESERVED>


			11400-1144A			PVALID						NEWA LETTER A..NEWA SIDDHI


			1144B-1144F			DISALLOWED						NEWA DANDA..NEWA ABBREVIATION SIGN


			11450-11459			PVALID						NEWA DIGIT ZERO..NEWA DIGIT NINE


			1145A			UNASSIGNED						<RESERVED>


			1145B			DISALLOWED						NEWA PLACEHOLDER MARK


			1145C			UNASSIGNED						<RESERVED>


			1145D			DISALLOWED						NEWA INSERTION SIGN


			1145E			PVALID						NEWA SANDHI MARK


			1145F-1147F			UNASSIGNED						<RESERVED>..<RESERVED>


			11480-114C5			PVALID						TIRHUTA ANJI..TIRHUTA GVANG


			114C6			DISALLOWED						TIRHUTA ABBREVIATION SIGN


			114C7			PVALID						TIRHUTA OM


			114C8-114CF			UNASSIGNED						<RESERVED>..<RESERVED>


			114D0-114D9			PVALID						TIRHUTA DIGIT ZERO..TIRHUTA DIGIT NINE


			114DA-1157F			UNASSIGNED						<RESERVED>..<RESERVED>


			11580-115B5			PVALID						SIDDHAM LETTER A..SIDDHAM VOWEL SIGN VOCALIC RR


			115B6-115B7			UNASSIGNED						<RESERVED>..<RESERVED>


			115B8-115C0			PVALID						SIDDHAM VOWEL SIGN E..SIDDHAM SIGN NUKTA


			115C1-115D7			DISALLOWED						SIDDHAM SIGN SIDDHAM..SIDDHAM SECTION MARK WITH CIRCLES AND FOUR ENCLOSURES


			115D8-115DD			PVALID						SIDDHAM LETTER THREE-CIRCLE ALTERNATE I..SIDDHAM VOWEL SIGN ALTERNATE UU


			115DE-115FF			UNASSIGNED						<RESERVED>..<RESERVED>


			11600-11640			PVALID						MODI LETTER A..MODI SIGN ARDHACANDRA


			11641-11643			DISALLOWED						MODI DANDA..MODI ABBREVIATION SIGN


			11644			PVALID						MODI SIGN HUVA


			11645-1164F			UNASSIGNED						<RESERVED>..<RESERVED>


			11650-11659			PVALID						MODI DIGIT ZERO..MODI DIGIT NINE


			1165A-1165F			UNASSIGNED						<RESERVED>..<RESERVED>


			11660-1166C			DISALLOWED						MONGOLIAN BIRGA WITH ORNAMENT..MONGOLIAN TURNED SWIRL BIRGA WITH DOUBLE ORNAMENT


			1166D-1167F			UNASSIGNED						<RESERVED>..<RESERVED>


			11680-116B7			PVALID						TAKRI LETTER A..TAKRI SIGN NUKTA


			116B8-116BF			UNASSIGNED						<RESERVED>..<RESERVED>


			116C0-116C9			PVALID						TAKRI DIGIT ZERO..TAKRI DIGIT NINE


			116CA-116FF			UNASSIGNED						<RESERVED>..<RESERVED>


			11700-1171A			PVALID						AHOM LETTER KA..AHOM LETTER ALTERNATE BA


			1171B-1171C			UNASSIGNED						<RESERVED>..<RESERVED>


			1171D-1172B			PVALID						AHOM CONSONANT SIGN MEDIAL LA..AHOM SIGN KILLER


			1172C-1172F			UNASSIGNED						<RESERVED>..<RESERVED>


			11730-11739			PVALID						AHOM DIGIT ZERO..AHOM DIGIT NINE


			1173A-1173F			DISALLOWED						AHOM NUMBER TEN..AHOM SYMBOL VI


			11740-117FF			UNASSIGNED						<RESERVED>..<RESERVED>


			11800-1183A			PVALID						DOGRA LETTER A..DOGRA SIGN NUKTA


			1183B			DISALLOWED						DOGRA ABBREVIATION SIGN


			1183C-1189F			UNASSIGNED						<RESERVED>..<RESERVED>


			118A0-118BF			DISALLOWED						WARANG CITI CAPITAL LETTER NGAA..WARANG CITI CAPITAL LETTER VIYO


			118C0-118E9			PVALID						WARANG CITI SMALL LETTER NGAA..WARANG CITI DIGIT NINE


			118EA-118F2			DISALLOWED						WARANG CITI NUMBER TEN..WARANG CITI NUMBER NINETY


			118F3-118FE			UNASSIGNED						<RESERVED>..<RESERVED>


			118FF			PVALID						WARANG CITI OM


			11900-119FF			UNASSIGNED						<RESERVED>..<RESERVED>


			11A00-11A3E			PVALID						ZANABAZAR SQUARE LETTER A..ZANABAZAR SQUARE CLUSTER-FINAL LETTER VA


			11A3F-11A46			DISALLOWED						ZANABAZAR SQUARE INITIAL HEAD MARK..ZANABAZAR SQUARE CLOSING DOUBLE-LINED HEAD MARK


			11A47			PVALID						ZANABAZAR SQUARE SUBJOINER


			11A48-11A4F			UNASSIGNED						<RESERVED>..<RESERVED>


			11A50-11A83			PVALID						SOYOMBO LETTER A..SOYOMBO LETTER KSSA


			11A84-11A85			UNASSIGNED						<RESERVED>..<RESERVED>


			11A86-11A99			PVALID						SOYOMBO CLUSTER-INITIAL LETTER RA..SOYOMBO SUBJOINER


			11A9A-11A9C			DISALLOWED						SOYOMBO MARK TSHEG..SOYOMBO MARK DOUBLE SHAD


			11A9D			PVALID						SOYOMBO MARK PLUTA


			11A9E-11AA2			DISALLOWED						SOYOMBO HEAD MARK WITH MOON AND SUN AND TRIPLE FLAME..SOYOMBO TERMINAL MARK-2


			11AA3-11ABF			UNASSIGNED						<RESERVED>..<RESERVED>


			11AC0-11AF8			PVALID						PAU CIN HAU LETTER PA..PAU CIN HAU GLOTTAL STOP FINAL


			11AF9-11BFF			UNASSIGNED						<RESERVED>..<RESERVED>


			11C00-11C08			PVALID						BHAIKSUKI LETTER A..BHAIKSUKI LETTER VOCALIC L


			11C09			UNASSIGNED						<RESERVED>


			11C0A-11C36			PVALID						BHAIKSUKI LETTER E..BHAIKSUKI VOWEL SIGN VOCALIC L


			11C37			UNASSIGNED						<RESERVED>


			11C38-11C40			PVALID						BHAIKSUKI VOWEL SIGN E..BHAIKSUKI SIGN AVAGRAHA


			11C41-11C45			DISALLOWED						BHAIKSUKI DANDA..BHAIKSUKI GAP FILLER-2


			11C46-11C4F			UNASSIGNED						<RESERVED>..<RESERVED>


			11C50-11C59			PVALID						BHAIKSUKI DIGIT ZERO..BHAIKSUKI DIGIT NINE


			11C5A-11C6C			DISALLOWED						BHAIKSUKI NUMBER ONE..BHAIKSUKI HUNDREDS UNIT MARK


			11C6D-11C6F			UNASSIGNED						<RESERVED>..<RESERVED>


			11C70-11C71			DISALLOWED						MARCHEN HEAD MARK..MARCHEN MARK SHAD


			11C72-11C8F			PVALID						MARCHEN LETTER KA..MARCHEN LETTER A


			11C90-11C91			UNASSIGNED						<RESERVED>..<RESERVED>


			11C92-11CA7			PVALID						MARCHEN SUBJOINED LETTER KA..MARCHEN SUBJOINED LETTER ZA


			11CA8			UNASSIGNED						<RESERVED>


			11CA9-11CB6			PVALID						MARCHEN SUBJOINED LETTER YA..MARCHEN SIGN CANDRABINDU


			11CB7-11CFF			UNASSIGNED						<RESERVED>..<RESERVED>


			11D00-11D06			PVALID						MASARAM GONDI LETTER A..MASARAM GONDI LETTER E


			11D07			UNASSIGNED						<RESERVED>


			11D08-11D09			PVALID						MASARAM GONDI LETTER AI..MASARAM GONDI LETTER O


			11D0A			UNASSIGNED						<RESERVED>


			11D0B-11D36			PVALID						MASARAM GONDI LETTER AU..MASARAM GONDI VOWEL SIGN VOCALIC R


			11D37-11D39			UNASSIGNED						<RESERVED>..<RESERVED>


			11D3A			PVALID						MASARAM GONDI VOWEL SIGN E


			11D3B			UNASSIGNED						<RESERVED>


			11D3C-11D3D			PVALID						MASARAM GONDI VOWEL SIGN AI..MASARAM GONDI VOWEL SIGN O


			11D3E			UNASSIGNED						<RESERVED>


			11D3F-11D47			PVALID						MASARAM GONDI VOWEL SIGN AU..MASARAM GONDI RA-KARA


			11D48-11D4F			UNASSIGNED						<RESERVED>..<RESERVED>


			11D50-11D59			PVALID						MASARAM GONDI DIGIT ZERO..MASARAM GONDI DIGIT NINE


			11D5A-11D5F			UNASSIGNED						<RESERVED>..<RESERVED>


			11D60-11D65			PVALID						GUNJALA GONDI LETTER A..GUNJALA GONDI LETTER UU


			11D66			UNASSIGNED						<RESERVED>


			11D67-11D68			PVALID						GUNJALA GONDI LETTER EE..GUNJALA GONDI LETTER AI


			11D69			UNASSIGNED						<RESERVED>


			11D6A-11D8E			PVALID						GUNJALA GONDI LETTER OO..GUNJALA GONDI VOWEL SIGN UU


			11D8F			UNASSIGNED						<RESERVED>


			11D90-11D91			PVALID						GUNJALA GONDI VOWEL SIGN EE..GUNJALA GONDI VOWEL SIGN AI


			11D92			UNASSIGNED						<RESERVED>


			11D93-11D98			PVALID						GUNJALA GONDI VOWEL SIGN OO..GUNJALA GONDI OM


			11D99-11D9F			UNASSIGNED						<RESERVED>..<RESERVED>


			11DA0-11DA9			PVALID						GUNJALA GONDI DIGIT ZERO..GUNJALA GONDI DIGIT NINE


			11DAA-11EDF			UNASSIGNED						<RESERVED>..<RESERVED>


			11EE0-11EF6			PVALID						MAKASAR LETTER KA..MAKASAR VOWEL SIGN O


			11EF7-11EF8			DISALLOWED						MAKASAR PASSIMBANG..MAKASAR END OF SECTION


			11EF9-11FFF			UNASSIGNED						<RESERVED>..<RESERVED>


			12000-12399			PVALID						CUNEIFORM SIGN A..CUNEIFORM SIGN U U


			1239A-123FF			UNASSIGNED						<RESERVED>..<RESERVED>


			12400-1246E			DISALLOWED						CUNEIFORM NUMERIC SIGN TWO ASH..CUNEIFORM NUMERIC SIGN NINE U VARIANT FORM


			1246F			UNASSIGNED						<RESERVED>


			12470-12474			DISALLOWED						CUNEIFORM PUNCTUATION SIGN OLD ASSYRIAN WORD DIVIDER..CUNEIFORM PUNCTUATION SIGN DIAGONAL QUADCOLON


			12475-1247F			UNASSIGNED						<RESERVED>..<RESERVED>


			12480-12543			PVALID						CUNEIFORM SIGN AB TIMES NUN TENU..CUNEIFORM SIGN ZU5 TIMES THREE DISH TENU


			12544-12FFF			UNASSIGNED						<RESERVED>..<RESERVED>


			13000-1342E			PVALID						EGYPTIAN HIEROGLYPH A001..EGYPTIAN HIEROGLYPH AA032


			1342F-143FF			UNASSIGNED						<RESERVED>..<RESERVED>


			14400-14646			PVALID						ANATOLIAN HIEROGLYPH A001..ANATOLIAN HIEROGLYPH A530


			14647-167FF			UNASSIGNED						<RESERVED>..<RESERVED>


			16800-16A38			PVALID						BAMUM LETTER PHASE-A NGKUE MFON..BAMUM LETTER PHASE-F VUEQ


			16A39-16A3F			UNASSIGNED						<RESERVED>..<RESERVED>


			16A40-16A5E			PVALID						MRO LETTER TA..MRO LETTER TEK


			16A5F			UNASSIGNED						<RESERVED>


			16A60-16A69			PVALID						MRO DIGIT ZERO..MRO DIGIT NINE


			16A6A-16A6D			UNASSIGNED						<RESERVED>..<RESERVED>


			16A6E-16A6F			DISALLOWED						MRO DANDA..MRO DOUBLE DANDA


			16A70-16ACF			UNASSIGNED						<RESERVED>..<RESERVED>


			16AD0-16AED			PVALID						BASSA VAH LETTER ENNI..BASSA VAH LETTER I


			16AEE-16AEF			UNASSIGNED						<RESERVED>..<RESERVED>


			16AF0-16AF4			PVALID						BASSA VAH COMBINING HIGH TONE..BASSA VAH COMBINING HIGH-LOW TONE


			16AF5			DISALLOWED						BASSA VAH FULL STOP


			16AF6-16AFF			UNASSIGNED						<RESERVED>..<RESERVED>


			16B00-16B36			PVALID						PAHAWH HMONG VOWEL KEEB..PAHAWH HMONG MARK CIM TAUM


			16B37-16B3F			DISALLOWED						PAHAWH HMONG SIGN VOS THOM..PAHAWH HMONG SIGN XYEEM FAIB


			16B40-16B43			PVALID						PAHAWH HMONG SIGN VOS SEEV..PAHAWH HMONG SIGN IB YAM


			16B44-16B45			DISALLOWED						PAHAWH HMONG SIGN XAUS..PAHAWH HMONG SIGN CIM TSOV ROG


			16B46-16B4F			UNASSIGNED						<RESERVED>..<RESERVED>


			16B50-16B59			PVALID						PAHAWH HMONG DIGIT ZERO..PAHAWH HMONG DIGIT NINE


			16B5A			UNASSIGNED						<RESERVED>


			16B5B-16B61			DISALLOWED						PAHAWH HMONG NUMBER TENS..PAHAWH HMONG NUMBER TRILLIONS


			16B62			UNASSIGNED						<RESERVED>


			16B63-16B77			PVALID						PAHAWH HMONG SIGN VOS LUB..PAHAWH HMONG SIGN CIM NRES TOS


			16B78-16B7C			UNASSIGNED						<RESERVED>..<RESERVED>


			16B7D-16B8F			PVALID						PAHAWH HMONG CLAN SIGN TSHEEJ..PAHAWH HMONG CLAN SIGN VWJ


			16B90-16E3F			UNASSIGNED						<RESERVED>..<RESERVED>


			16E40-16E5F			DISALLOWED						MEDEFAIDRIN CAPITAL LETTER M..MEDEFAIDRIN CAPITAL LETTER Y


			16E60-16E7F			PVALID						MEDEFAIDRIN SMALL LETTER M..MEDEFAIDRIN SMALL LETTER Y


			16E80-16E9A			DISALLOWED						MEDEFAIDRIN DIGIT ZERO..MEDEFAIDRIN EXCLAMATION OH


			16E9B-16EFF			UNASSIGNED						<RESERVED>..<RESERVED>


			16F00-16F44			PVALID						MIAO LETTER PA..MIAO LETTER HHA


			16F45-16F4F			UNASSIGNED						<RESERVED>..<RESERVED>


			16F50-16F7E			PVALID						MIAO LETTER NASALIZATION..MIAO VOWEL SIGN NG


			16F7F-16F8E			UNASSIGNED						<RESERVED>..<RESERVED>


			16F8F-16F9F			PVALID						MIAO TONE RIGHT..MIAO LETTER REFORMED TONE-8


			16FA0-16FDF			UNASSIGNED						<RESERVED>..<RESERVED>


			16FE0-16FE1			PVALID						TANGUT ITERATION MARK..NUSHU ITERATION MARK


			16FE2-16FFF			UNASSIGNED						<RESERVED>..<RESERVED>


			17000-187F1			PVALID						<TANGUT IDEOGRAPH, FIRST>..<TANGUT IDEOGRAPH, LAST>


			187F2-187FF			UNASSIGNED						<RESERVED>..<RESERVED>


			18800-18AF2			PVALID						TANGUT COMPONENT-001..TANGUT COMPONENT-755


			18AF3-1AFFF			UNASSIGNED						<RESERVED>..<RESERVED>


			1B000-1B11E			PVALID						KATAKANA LETTER ARCHAIC E..HENTAIGANA LETTER N-MU-MO-2


			1B11F-1B16F			UNASSIGNED						<RESERVED>..<RESERVED>


			1B170-1B2FB			PVALID						NUSHU CHARACTER-1B170..NUSHU CHARACTER-1B2FB


			1B2FC-1BBFF			UNASSIGNED						<RESERVED>..<RESERVED>


			1BC00-1BC6A			PVALID						DUPLOYAN LETTER H..DUPLOYAN LETTER VOCALIC M


			1BC6B-1BC6F			UNASSIGNED						<RESERVED>..<RESERVED>


			1BC70-1BC7C			PVALID						DUPLOYAN AFFIX LEFT HORIZONTAL SECANT..DUPLOYAN AFFIX ATTACHED TANGENT HOOK


			1BC7D-1BC7F			UNASSIGNED						<RESERVED>..<RESERVED>


			1BC80-1BC88			PVALID						DUPLOYAN AFFIX HIGH ACUTE..DUPLOYAN AFFIX HIGH VERTICAL


			1BC89-1BC8F			UNASSIGNED						<RESERVED>..<RESERVED>


			1BC90-1BC99			PVALID						DUPLOYAN AFFIX LOW ACUTE..DUPLOYAN AFFIX LOW ARROW


			1BC9A-1BC9B			UNASSIGNED						<RESERVED>..<RESERVED>


			1BC9C			DISALLOWED						DUPLOYAN SIGN O WITH CROSS


			1BC9D-1BC9E			PVALID						DUPLOYAN THICK LETTER SELECTOR..DUPLOYAN DOUBLE MARK


			1BC9F-1BCA3			DISALLOWED						DUPLOYAN PUNCTUATION CHINOOK FULL STOP..SHORTHAND FORMAT UP STEP


			1BCA4-1CFFF			UNASSIGNED						<RESERVED>..<RESERVED>


			1D000-1D0F5			DISALLOWED						BYZANTINE MUSICAL SYMBOL PSILI..BYZANTINE MUSICAL SYMBOL GORGON NEO KATO


			1D0F6-1D0FF			UNASSIGNED						<RESERVED>..<RESERVED>


			1D100-1D126			DISALLOWED						MUSICAL SYMBOL SINGLE BARLINE..MUSICAL SYMBOL DRUM CLEF-2


			1D127-1D128			UNASSIGNED						<RESERVED>..<RESERVED>


			1D129-1D1E8			DISALLOWED						MUSICAL SYMBOL MULTIPLE MEASURE REST..MUSICAL SYMBOL KIEVAN FLAT SIGN


			1D1E9-1D1FF			UNASSIGNED						<RESERVED>..<RESERVED>


			1D200-1D245			DISALLOWED						GREEK VOCAL NOTATION SYMBOL-1..GREEK MUSICAL LEIMMA


			1D246-1D2DF			UNASSIGNED						<RESERVED>..<RESERVED>


			1D2E0-1D2F3			DISALLOWED						MAYAN NUMERAL ZERO..MAYAN NUMERAL NINETEEN


			1D2F4-1D2FF			UNASSIGNED						<RESERVED>..<RESERVED>


			1D300-1D356			DISALLOWED						MONOGRAM FOR EARTH..TETRAGRAM FOR FOSTERING


			1D357-1D35F			UNASSIGNED						<RESERVED>..<RESERVED>


			1D360-1D378			DISALLOWED						COUNTING ROD UNIT DIGIT ONE..TALLY MARK FIVE


			1D379-1D3FF			UNASSIGNED						<RESERVED>..<RESERVED>


			1D400-1D454			DISALLOWED						MATHEMATICAL BOLD CAPITAL A..MATHEMATICAL ITALIC SMALL G


			1D455			UNASSIGNED						<RESERVED>


			1D456-1D49C			DISALLOWED						MATHEMATICAL ITALIC SMALL I..MATHEMATICAL SCRIPT CAPITAL A


			1D49D			UNASSIGNED						<RESERVED>


			1D49E-1D49F			DISALLOWED						MATHEMATICAL SCRIPT CAPITAL C..MATHEMATICAL SCRIPT CAPITAL D


			1D4A0-1D4A1			UNASSIGNED						<RESERVED>..<RESERVED>


			1D4A2			DISALLOWED						MATHEMATICAL SCRIPT CAPITAL G


			1D4A3-1D4A4			UNASSIGNED						<RESERVED>..<RESERVED>


			1D4A5-1D4A6			DISALLOWED						MATHEMATICAL SCRIPT CAPITAL J..MATHEMATICAL SCRIPT CAPITAL K


			1D4A7-1D4A8			UNASSIGNED						<RESERVED>..<RESERVED>


			1D4A9-1D4AC			DISALLOWED						MATHEMATICAL SCRIPT CAPITAL N..MATHEMATICAL SCRIPT CAPITAL Q


			1D4AD			UNASSIGNED						<RESERVED>


			1D4AE-1D4B9			DISALLOWED						MATHEMATICAL SCRIPT CAPITAL S..MATHEMATICAL SCRIPT SMALL D


			1D4BA			UNASSIGNED						<RESERVED>


			1D4BB			DISALLOWED						MATHEMATICAL SCRIPT SMALL F


			1D4BC			UNASSIGNED						<RESERVED>


			1D4BD-1D4C3			DISALLOWED						MATHEMATICAL SCRIPT SMALL H..MATHEMATICAL SCRIPT SMALL N


			1D4C4			UNASSIGNED						<RESERVED>


			1D4C5-1D505			DISALLOWED						MATHEMATICAL SCRIPT SMALL P..MATHEMATICAL FRAKTUR CAPITAL B


			1D506			UNASSIGNED						<RESERVED>


			1D507-1D50A			DISALLOWED						MATHEMATICAL FRAKTUR CAPITAL D..MATHEMATICAL FRAKTUR CAPITAL G


			1D50B-1D50C			UNASSIGNED						<RESERVED>..<RESERVED>


			1D50D-1D514			DISALLOWED						MATHEMATICAL FRAKTUR CAPITAL J..MATHEMATICAL FRAKTUR CAPITAL Q


			1D515			UNASSIGNED						<RESERVED>


			1D516-1D51C			DISALLOWED						MATHEMATICAL FRAKTUR CAPITAL S..MATHEMATICAL FRAKTUR CAPITAL Y


			1D51D			UNASSIGNED						<RESERVED>


			1D51E-1D539			DISALLOWED						MATHEMATICAL FRAKTUR SMALL A..MATHEMATICAL DOUBLE-STRUCK CAPITAL B


			1D53A			UNASSIGNED						<RESERVED>


			1D53B-1D53E			DISALLOWED						MATHEMATICAL DOUBLE-STRUCK CAPITAL D..MATHEMATICAL DOUBLE-STRUCK CAPITAL G


			1D53F			UNASSIGNED						<RESERVED>


			1D540-1D544			DISALLOWED						MATHEMATICAL DOUBLE-STRUCK CAPITAL I..MATHEMATICAL DOUBLE-STRUCK CAPITAL M


			1D545			UNASSIGNED						<RESERVED>


			1D546			DISALLOWED						MATHEMATICAL DOUBLE-STRUCK CAPITAL O


			1D547-1D549			UNASSIGNED						<RESERVED>..<RESERVED>


			1D54A-1D550			DISALLOWED						MATHEMATICAL DOUBLE-STRUCK CAPITAL S..MATHEMATICAL DOUBLE-STRUCK CAPITAL Y


			1D551			UNASSIGNED						<RESERVED>


			1D552-1D6A5			DISALLOWED						MATHEMATICAL DOUBLE-STRUCK SMALL A..MATHEMATICAL ITALIC SMALL DOTLESS J


			1D6A6-1D6A7			UNASSIGNED						<RESERVED>..<RESERVED>


			1D6A8-1D7CB			DISALLOWED						MATHEMATICAL BOLD CAPITAL ALPHA..MATHEMATICAL BOLD SMALL DIGAMMA


			1D7CC-1D7CD			UNASSIGNED						<RESERVED>..<RESERVED>


			1D7CE-1D9FF			DISALLOWED						MATHEMATICAL BOLD DIGIT ZERO..SIGNWRITING HEAD


			1DA00-1DA36			PVALID						SIGNWRITING HEAD RIM..SIGNWRITING AIR SUCKING IN


			1DA37-1DA3A			DISALLOWED						SIGNWRITING AIR BLOW SMALL ROTATIONS..SIGNWRITING BREATH EXHALE


			1DA3B-1DA6C			PVALID						SIGNWRITING MOUTH CLOSED NEUTRAL..SIGNWRITING EXCITEMENT


			1DA6D-1DA74			DISALLOWED						SIGNWRITING SHOULDER HIP SPINE..SIGNWRITING TORSO-FLOORPLANE TWISTING


			1DA75			PVALID						SIGNWRITING UPPER BODY TILTING FROM HIP JOINTS


			1DA76-1DA83			DISALLOWED						SIGNWRITING LIMB COMBINATION..SIGNWRITING LOCATION DEPTH


			1DA84			PVALID						SIGNWRITING LOCATION HEAD NECK


			1DA85-1DA8B			DISALLOWED						SIGNWRITING LOCATION TORSO..SIGNWRITING PARENTHESIS


			1DA8C-1DA9A			UNASSIGNED						<RESERVED>..<RESERVED>


			1DA9B-1DA9F			PVALID						SIGNWRITING FILL MODIFIER-2..SIGNWRITING FILL MODIFIER-6


			1DAA0			UNASSIGNED						<RESERVED>


			1DAA1-1DAAF			PVALID						SIGNWRITING ROTATION MODIFIER-2..SIGNWRITING ROTATION MODIFIER-16


			1DAB0-1DFFF			UNASSIGNED						<RESERVED>..<RESERVED>


			1E000-1E006			PVALID						COMBINING GLAGOLITIC LETTER AZU..COMBINING GLAGOLITIC LETTER ZHIVETE


			1E007			UNASSIGNED						<RESERVED>


			1E008-1E018			PVALID						COMBINING GLAGOLITIC LETTER ZEMLJA..COMBINING GLAGOLITIC LETTER HERU


			1E019-1E01A			UNASSIGNED						<RESERVED>..<RESERVED>


			1E01B-1E021			PVALID						COMBINING GLAGOLITIC LETTER SHTA..COMBINING GLAGOLITIC LETTER YATI


			1E022			UNASSIGNED						<RESERVED>


			1E023-1E024			PVALID						COMBINING GLAGOLITIC LETTER YU..COMBINING GLAGOLITIC LETTER SMALL YUS


			1E025			UNASSIGNED						<RESERVED>


			1E026-1E02A			PVALID						COMBINING GLAGOLITIC LETTER YO..COMBINING GLAGOLITIC LETTER FITA


			1E02B-1E7FF			UNASSIGNED						<RESERVED>..<RESERVED>


			1E800-1E8C4			PVALID						MENDE KIKAKUI SYLLABLE M001 KI..MENDE KIKAKUI SYLLABLE M060 NYON


			1E8C5-1E8C6			UNASSIGNED						<RESERVED>..<RESERVED>


			1E8C7-1E8CF			DISALLOWED						MENDE KIKAKUI DIGIT ONE..MENDE KIKAKUI DIGIT NINE


			1E8D0-1E8D6			PVALID						MENDE KIKAKUI COMBINING NUMBER TEENS..MENDE KIKAKUI COMBINING NUMBER MILLIONS


			1E8D7-1E8FF			UNASSIGNED						<RESERVED>..<RESERVED>


			1E900-1E921			DISALLOWED						ADLAM CAPITAL LETTER ALIF..ADLAM CAPITAL LETTER SHA


			1E922-1E94A			PVALID						ADLAM SMALL LETTER ALIF..ADLAM NUKTA


			1E94B-1E94F			UNASSIGNED						<RESERVED>..<RESERVED>


			1E950-1E959			PVALID						ADLAM DIGIT ZERO..ADLAM DIGIT NINE


			1E95A-1E95D			UNASSIGNED						<RESERVED>..<RESERVED>


			1E95E-1E95F			DISALLOWED						ADLAM INITIAL EXCLAMATION MARK..ADLAM INITIAL QUESTION MARK


			1E960-1EC70			UNASSIGNED						<RESERVED>..<RESERVED>


			1EC71-1ECB4			DISALLOWED						INDIC SIYAQ NUMBER ONE..INDIC SIYAQ ALTERNATE LAKH MARK


			1ECB5-1EDFF			UNASSIGNED						<RESERVED>..<RESERVED>


			1EE00-1EE03			DISALLOWED						ARABIC MATHEMATICAL ALEF..ARABIC MATHEMATICAL DAL


			1EE04			UNASSIGNED						<RESERVED>


			1EE05-1EE1F			DISALLOWED						ARABIC MATHEMATICAL WAW..ARABIC MATHEMATICAL DOTLESS QAF


			1EE20			UNASSIGNED						<RESERVED>


			1EE21-1EE22			DISALLOWED						ARABIC MATHEMATICAL INITIAL BEH..ARABIC MATHEMATICAL INITIAL JEEM


			1EE23			UNASSIGNED						<RESERVED>


			1EE24			DISALLOWED						ARABIC MATHEMATICAL INITIAL HEH


			1EE25-1EE26			UNASSIGNED						<RESERVED>..<RESERVED>


			1EE27			DISALLOWED						ARABIC MATHEMATICAL INITIAL HAH


			1EE28			UNASSIGNED						<RESERVED>


			1EE29-1EE32			DISALLOWED						ARABIC MATHEMATICAL INITIAL YEH..ARABIC MATHEMATICAL INITIAL QAF


			1EE33			UNASSIGNED						<RESERVED>


			1EE34-1EE37			DISALLOWED						ARABIC MATHEMATICAL INITIAL SHEEN..ARABIC MATHEMATICAL INITIAL KHAH


			1EE38			UNASSIGNED						<RESERVED>


			1EE39			DISALLOWED						ARABIC MATHEMATICAL INITIAL DAD


			1EE3A			UNASSIGNED						<RESERVED>


			1EE3B			DISALLOWED						ARABIC MATHEMATICAL INITIAL GHAIN


			1EE3C-1EE41			UNASSIGNED						<RESERVED>..<RESERVED>


			1EE42			DISALLOWED						ARABIC MATHEMATICAL TAILED JEEM


			1EE43-1EE46			UNASSIGNED						<RESERVED>..<RESERVED>


			1EE47			DISALLOWED						ARABIC MATHEMATICAL TAILED HAH


			1EE48			UNASSIGNED						<RESERVED>


			1EE49			DISALLOWED						ARABIC MATHEMATICAL TAILED YEH


			1EE4A			UNASSIGNED						<RESERVED>


			1EE4B			DISALLOWED						ARABIC MATHEMATICAL TAILED LAM


			1EE4C			UNASSIGNED						<RESERVED>


			1EE4D-1EE4F			DISALLOWED						ARABIC MATHEMATICAL TAILED NOON..ARABIC MATHEMATICAL TAILED AIN


			1EE50			UNASSIGNED						<RESERVED>


			1EE51-1EE52			DISALLOWED						ARABIC MATHEMATICAL TAILED SAD..ARABIC MATHEMATICAL TAILED QAF


			1EE53			UNASSIGNED						<RESERVED>


			1EE54			DISALLOWED						ARABIC MATHEMATICAL TAILED SHEEN


			1EE55-1EE56			UNASSIGNED						<RESERVED>..<RESERVED>


			1EE57			DISALLOWED						ARABIC MATHEMATICAL TAILED KHAH


			1EE58			UNASSIGNED						<RESERVED>


			1EE59			DISALLOWED						ARABIC MATHEMATICAL TAILED DAD


			1EE5A			UNASSIGNED						<RESERVED>


			1EE5B			DISALLOWED						ARABIC MATHEMATICAL TAILED GHAIN


			1EE5C			UNASSIGNED						<RESERVED>


			1EE5D			DISALLOWED						ARABIC MATHEMATICAL TAILED DOTLESS NOON


			1EE5E			UNASSIGNED						<RESERVED>


			1EE5F			DISALLOWED						ARABIC MATHEMATICAL TAILED DOTLESS QAF


			1EE60			UNASSIGNED						<RESERVED>


			1EE61-1EE62			DISALLOWED						ARABIC MATHEMATICAL STRETCHED BEH..ARABIC MATHEMATICAL STRETCHED JEEM


			1EE63			UNASSIGNED						<RESERVED>


			1EE64			DISALLOWED						ARABIC MATHEMATICAL STRETCHED HEH


			1EE65-1EE66			UNASSIGNED						<RESERVED>..<RESERVED>


			1EE67-1EE6A			DISALLOWED						ARABIC MATHEMATICAL STRETCHED HAH..ARABIC MATHEMATICAL STRETCHED KAF


			1EE6B			UNASSIGNED						<RESERVED>


			1EE6C-1EE72			DISALLOWED						ARABIC MATHEMATICAL STRETCHED MEEM..ARABIC MATHEMATICAL STRETCHED QAF


			1EE73			UNASSIGNED						<RESERVED>


			1EE74-1EE77			DISALLOWED						ARABIC MATHEMATICAL STRETCHED SHEEN..ARABIC MATHEMATICAL STRETCHED KHAH


			1EE78			UNASSIGNED						<RESERVED>


			1EE79-1EE7C			DISALLOWED						ARABIC MATHEMATICAL STRETCHED DAD..ARABIC MATHEMATICAL STRETCHED DOTLESS BEH


			1EE7D			UNASSIGNED						<RESERVED>


			1EE7E			DISALLOWED						ARABIC MATHEMATICAL STRETCHED DOTLESS FEH


			1EE7F			UNASSIGNED						<RESERVED>


			1EE80-1EE89			DISALLOWED						ARABIC MATHEMATICAL LOOPED ALEF..ARABIC MATHEMATICAL LOOPED YEH


			1EE8A			UNASSIGNED						<RESERVED>


			1EE8B-1EE9B			DISALLOWED						ARABIC MATHEMATICAL LOOPED LAM..ARABIC MATHEMATICAL LOOPED GHAIN


			1EE9C-1EEA0			UNASSIGNED						<RESERVED>..<RESERVED>


			1EEA1-1EEA3			DISALLOWED						ARABIC MATHEMATICAL DOUBLE-STRUCK BEH..ARABIC MATHEMATICAL DOUBLE-STRUCK DAL


			1EEA4			UNASSIGNED						<RESERVED>


			1EEA5-1EEA9			DISALLOWED						ARABIC MATHEMATICAL DOUBLE-STRUCK WAW..ARABIC MATHEMATICAL DOUBLE-STRUCK YEH


			1EEAA			UNASSIGNED						<RESERVED>


			1EEAB-1EEBB			DISALLOWED						ARABIC MATHEMATICAL DOUBLE-STRUCK LAM..ARABIC MATHEMATICAL DOUBLE-STRUCK GHAIN


			1EEBC-1EEEF			UNASSIGNED						<RESERVED>..<RESERVED>


			1EEF0-1EEF1			DISALLOWED						ARABIC MATHEMATICAL OPERATOR MEEM WITH HAH WITH TATWEEL..ARABIC MATHEMATICAL OPERATOR HAH WITH DAL


			1EEF2-1EFFF			UNASSIGNED						<RESERVED>..<RESERVED>


			1F000-1F02B			DISALLOWED						MAHJONG TILE EAST WIND..MAHJONG TILE BACK


			1F02C-1F02F			UNASSIGNED						<RESERVED>..<RESERVED>


			1F030-1F093			DISALLOWED						DOMINO TILE HORIZONTAL BACK..DOMINO TILE VERTICAL-06-06


			1F094-1F09F			UNASSIGNED						<RESERVED>..<RESERVED>


			1F0A0-1F0AE			DISALLOWED						PLAYING CARD BACK..PLAYING CARD KING OF SPADES


			1F0AF-1F0B0			UNASSIGNED						<RESERVED>..<RESERVED>


			1F0B1-1F0BF			DISALLOWED						PLAYING CARD ACE OF HEARTS..PLAYING CARD RED JOKER


			1F0C0			UNASSIGNED						<RESERVED>


			1F0C1-1F0CF			DISALLOWED						PLAYING CARD ACE OF DIAMONDS..PLAYING CARD BLACK JOKER


			1F0D0			UNASSIGNED						<RESERVED>


			1F0D1-1F0F5			DISALLOWED						PLAYING CARD ACE OF CLUBS..PLAYING CARD TRUMP-21


			1F0F6-1F0FF			UNASSIGNED						<RESERVED>..<RESERVED>


			1F100-1F10C			DISALLOWED						DIGIT ZERO FULL STOP..DINGBAT NEGATIVE CIRCLED SANS-SERIF DIGIT ZERO


			1F10D-1F10F			UNASSIGNED						<RESERVED>..<RESERVED>


			1F110-1F16B			DISALLOWED						PARENTHESIZED LATIN CAPITAL LETTER A..RAISED MD SIGN


			1F16C-1F16F			UNASSIGNED						<RESERVED>..<RESERVED>


			1F170-1F1AC			DISALLOWED						NEGATIVE SQUARED LATIN CAPITAL LETTER A..SQUARED VOD


			1F1AD-1F1E5			UNASSIGNED						<RESERVED>..<RESERVED>


			1F1E6-1F202			DISALLOWED						REGIONAL INDICATOR SYMBOL LETTER A..SQUARED KATAKANA SA


			1F203-1F20F			UNASSIGNED						<RESERVED>..<RESERVED>


			1F210-1F23B			DISALLOWED						SQUARED CJK UNIFIED IDEOGRAPH-624B..SQUARED CJK UNIFIED IDEOGRAPH-914D


			1F23C-1F23F			UNASSIGNED						<RESERVED>..<RESERVED>


			1F240-1F248			DISALLOWED						TORTOISE SHELL BRACKETED CJK UNIFIED IDEOGRAPH-672C..TORTOISE SHELL BRACKETED CJK UNIFIED IDEOGRAPH-6557


			1F249-1F24F			UNASSIGNED						<RESERVED>..<RESERVED>


			1F250-1F251			DISALLOWED						CIRCLED IDEOGRAPH ADVANTAGE..CIRCLED IDEOGRAPH ACCEPT


			1F252-1F25F			UNASSIGNED						<RESERVED>..<RESERVED>


			1F260-1F265			DISALLOWED						ROUNDED SYMBOL FOR FU..ROUNDED SYMBOL FOR CAI


			1F266-1F2FF			UNASSIGNED						<RESERVED>..<RESERVED>


			1F300-1F6D4			DISALLOWED						CYCLONE..PAGODA


			1F6D5-1F6DF			UNASSIGNED						<RESERVED>..<RESERVED>


			1F6E0-1F6EC			DISALLOWED						HAMMER AND WRENCH..AIRPLANE ARRIVING


			1F6ED-1F6EF			UNASSIGNED						<RESERVED>..<RESERVED>


			1F6F0-1F6F9			DISALLOWED						SATELLITE..SKATEBOARD


			1F6FA-1F6FF			UNASSIGNED						<RESERVED>..<RESERVED>


			1F700-1F773			DISALLOWED						ALCHEMICAL SYMBOL FOR QUINTESSENCE..ALCHEMICAL SYMBOL FOR HALF OUNCE


			1F774-1F77F			UNASSIGNED						<RESERVED>..<RESERVED>


			1F780-1F7D8			DISALLOWED						BLACK LEFT-POINTING ISOSCELES RIGHT TRIANGLE..NEGATIVE CIRCLED SQUARE


			1F7D9-1F7FF			UNASSIGNED						<RESERVED>..<RESERVED>


			1F800-1F80B			DISALLOWED						LEFTWARDS ARROW WITH SMALL TRIANGLE ARROWHEAD..DOWNWARDS ARROW WITH LARGE TRIANGLE ARROWHEAD


			1F80C-1F80F			UNASSIGNED						<RESERVED>..<RESERVED>


			1F810-1F847			DISALLOWED						LEFTWARDS ARROW WITH SMALL EQUILATERAL ARROWHEAD..DOWNWARDS HEAVY ARROW


			1F848-1F84F			UNASSIGNED						<RESERVED>..<RESERVED>


			1F850-1F859			DISALLOWED						LEFTWARDS SANS-SERIF ARROW..UP DOWN SANS-SERIF ARROW


			1F85A-1F85F			UNASSIGNED						<RESERVED>..<RESERVED>


			1F860-1F887			DISALLOWED						WIDE-HEADED LEFTWARDS LIGHT BARB ARROW..WIDE-HEADED SOUTH WEST VERY HEAVY BARB ARROW


			1F888-1F88F			UNASSIGNED						<RESERVED>..<RESERVED>


			1F890-1F8AD			DISALLOWED						LEFTWARDS TRIANGLE ARROWHEAD..WHITE ARROW SHAFT WIDTH TWO THIRDS


			1F8AE-1F8FF			UNASSIGNED						<RESERVED>..<RESERVED>


			1F900-1F90B			DISALLOWED						CIRCLED CROSS FORMEE WITH FOUR DOTS..DOWNWARD FACING NOTCHED HOOK WITH DOT


			1F90C-1F90F			UNASSIGNED						<RESERVED>..<RESERVED>


			1F910-1F93E			DISALLOWED						ZIPPER-MOUTH FACE..HANDBALL


			1F93F			UNASSIGNED						<RESERVED>


			1F940-1F970			DISALLOWED						WILTED FLOWER..SMILING FACE WITH SMILING EYES AND THREE HEARTS


			1F971-1F972			UNASSIGNED						<RESERVED>..<RESERVED>


			1F973-1F976			DISALLOWED						FACE WITH PARTY HORN AND PARTY HAT..FREEZING FACE


			1F977-1F979			UNASSIGNED						<RESERVED>..<RESERVED>


			1F97A			DISALLOWED						FACE WITH PLEADING EYES


			1F97B			UNASSIGNED						<RESERVED>


			1F97C-1F9A2			DISALLOWED						LAB COAT..SWAN


			1F9A3-1F9AF			UNASSIGNED						<RESERVED>..<RESERVED>


			1F9B0-1F9B9			DISALLOWED						EMOJI COMPONENT RED HAIR..SUPERVILLAIN


			1F9BA-1F9BF			UNASSIGNED						<RESERVED>..<RESERVED>


			1F9C0-1F9C2			DISALLOWED						CHEESE WEDGE..SALT SHAKER


			1F9C3-1F9CF			UNASSIGNED						<RESERVED>..<RESERVED>


			1F9D0-1F9FF			DISALLOWED						FACE WITH MONOCLE..NAZAR AMULET


			1FA00-1FA5F			UNASSIGNED						<RESERVED>..<RESERVED>


			1FA60-1FA6D			DISALLOWED						XIANGQI RED GENERAL..XIANGQI BLACK SOLDIER


			1FA6E-1FFFD			UNASSIGNED						<RESERVED>..<RESERVED>


			1FFFE-1FFFF			DISALLOWED						<NOT A CHARACTER>..<NOT A CHARACTER>


			20000-2A6D6			PVALID						<CJK IDEOGRAPH EXTENSION B, FIRST>..<CJK IDEOGRAPH EXTENSION B, LAST>


			2A6D7-2A6FF			UNASSIGNED						<RESERVED>..<RESERVED>


			2A700-2B734			PVALID						<CJK IDEOGRAPH EXTENSION C, FIRST>..<CJK IDEOGRAPH EXTENSION C, LAST>


			2B735-2B73F			UNASSIGNED						<RESERVED>..<RESERVED>


			2B740-2B81D			PVALID						<CJK IDEOGRAPH EXTENSION D, FIRST>..<CJK IDEOGRAPH EXTENSION D, LAST>


			2B81E-2B81F			UNASSIGNED						<RESERVED>..<RESERVED>


			2B820-2CEA1			PVALID						<CJK IDEOGRAPH EXTENSION E, FIRST>..<CJK IDEOGRAPH EXTENSION E, LAST>


			2CEA2-2CEAF			UNASSIGNED						<RESERVED>..<RESERVED>


			2CEB0-2EBE0			PVALID						<CJK IDEOGRAPH EXTENSION F, FIRST>..<CJK IDEOGRAPH EXTENSION F, LAST>


			2EBE1-2F7FF			UNASSIGNED						<RESERVED>..<RESERVED>


			2F800-2FA1D			DISALLOWED						CJK COMPATIBILITY IDEOGRAPH-2F800..CJK COMPATIBILITY IDEOGRAPH-2FA1D


			2FA1E-2FFFD			UNASSIGNED						<RESERVED>..<RESERVED>


			2FFFE-2FFFF			DISALLOWED						<NOT A CHARACTER>..<NOT A CHARACTER>


			30000-3FFFD			UNASSIGNED						<RESERVED>..<RESERVED>


			3FFFE-3FFFF			DISALLOWED						<NOT A CHARACTER>..<NOT A CHARACTER>


			40000-4FFFD			UNASSIGNED						<RESERVED>..<RESERVED>


			4FFFE-4FFFF			DISALLOWED						<NOT A CHARACTER>..<NOT A CHARACTER>


			50000-5FFFD			UNASSIGNED						<RESERVED>..<RESERVED>


			5FFFE-5FFFF			DISALLOWED						<NOT A CHARACTER>..<NOT A CHARACTER>


			60000-6FFFD			UNASSIGNED						<RESERVED>..<RESERVED>


			6FFFE-6FFFF			DISALLOWED						<NOT A CHARACTER>..<NOT A CHARACTER>


			70000-7FFFD			UNASSIGNED						<RESERVED>..<RESERVED>


			7FFFE-7FFFF			DISALLOWED						<NOT A CHARACTER>..<NOT A CHARACTER>


			80000-8FFFD			UNASSIGNED						<RESERVED>..<RESERVED>


			8FFFE-8FFFF			DISALLOWED						<NOT A CHARACTER>..<NOT A CHARACTER>


			90000-9FFFD			UNASSIGNED						<RESERVED>..<RESERVED>


			9FFFE-9FFFF			DISALLOWED						<NOT A CHARACTER>..<NOT A CHARACTER>


			A0000-AFFFD			UNASSIGNED						<RESERVED>..<RESERVED>


			AFFFE-AFFFF			DISALLOWED						<NOT A CHARACTER>..<NOT A CHARACTER>


			B0000-BFFFD			UNASSIGNED						<RESERVED>..<RESERVED>


			BFFFE-BFFFF			DISALLOWED						<NOT A CHARACTER>..<NOT A CHARACTER>


			C0000-CFFFD			UNASSIGNED						<RESERVED>..<RESERVED>


			CFFFE-CFFFF			DISALLOWED						<NOT A CHARACTER>..<NOT A CHARACTER>


			D0000-DFFFD			UNASSIGNED						<RESERVED>..<RESERVED>


			DFFFE-DFFFF			DISALLOWED						<NOT A CHARACTER>..<NOT A CHARACTER>


			E0000			UNASSIGNED						<RESERVED>


			E0001			DISALLOWED						LANGUAGE TAG


			E0002-E001F			UNASSIGNED						<RESERVED>..<RESERVED>


			E0020-E007F			DISALLOWED						TAG SPACE..CANCEL TAG


			E0080-E00FF			UNASSIGNED						<RESERVED>..<RESERVED>


			E0100-E01EF			DISALLOWED						VARIATION SELECTOR-17..VARIATION SELECTOR-256


			E01F0-EFFFD			UNASSIGNED						<RESERVED>..<RESERVED>


			EFFFE-10FFFF			DISALLOWED						<NOT A CHARACTER>..<NOT A CHARACTER>









netsurf-vince/pdf/tools/import-messages.pl

#!/usr/bin/perl
#
# Copyright © 2013 Vivek Dasmohapatra <vivek@collabora.co.uk>
#
# Permission is hereby granted, free of charge, to any person obtaining a copy
# of this software and associated documentation files (the "Software"), to deal
# in the Software without restriction, including without limitation the rights
# to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
# copies of the Software, and to permit persons to whom the Software is
# furnished to do so, subject to the following conditions:
# 
#   * The above copyright notice and this permission notice shall be included in
#     all copies or substantial portions of the Software.
# 
# THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
# IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
# FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.  IN NO EVENT SHALL THE
# AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
# LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
# OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
# THE SOFTWARE.

=head1

Take a single-language messages file and merge it back in to the
NetSurf master messaged (i10n) file.

=cut

use strict;

use Getopt::Long ();
use Fcntl qw( O_CREAT O_EXCL O_WRONLY O_APPEND O_RDONLY O_WRONLY O_TRUNC );

use constant GETOPT_OPTS => qw( auto_abbrev no_getopt_compat bundling );
use constant GETOPT_SPEC =>
  qw( output|o=s
      input|i=s
      lang|l=s
      plat|platform|p=s
      format|fmt|f=s
      import|I=s
      help|h|? );

# default option values:
my %opt = qw( plat any format messages );

sub input_stream  ($;$);
sub output_stream ();
sub usage         ();
sub parser        ();

sub main ()
{
    my $input;
    my $output;
    my $import;
    my $parser;
    my $opt_ok;
    my @input;
    my %message;
    my $last_key;
    my $last_plat;

    # option parsing:
    Getopt::Long::Configure( GETOPT_OPTS );
    $opt_ok = Getopt::Long::GetOptions( \%opt, GETOPT_SPEC );

    # allow input, import & output to be specified as non-option arguments:
    if( @ARGV ) { $opt{input } ||= shift( @ARGV ) }
    if( @ARGV ) { $opt{import} ||= shift( @ARGV ) }
    if( @ARGV ) { $opt{output} ||= shift( @ARGV ) }

    # open the appropriate streams and get the formatter and headers:
    if( $opt_ok )
    {
        $input  = input_stream( $opt{input} );
        $import = input_stream( $opt{import}, 'import-file' );
        $parser = parser();
        $opt{plat} ||= 'any';
    }

    # double check the options are sane (and we weren't asked for the help)
    if( !$opt_ok || $opt{help} || $opt{lang} !~ /^[a-z]{2}(?:_[A-Z]{2})?$/ )
    {
        usage();
    }

    @input = <$input>;
    $output = output_stream();

    $parser->( \%message, $import );

    foreach ( @input )
    {
        use bytes;

        my( $lang, $plat, $key );

        if( /(^[a-z]{2}(?:_[A-Z]{2})?)\.([^.]+)\.([^:]+):/ )
        {
            ( $lang, $plat, $key ) = ( $1, $2, $3 );
        }

        if( $key || $message{ $last_key } )
        {
            #print( $output "## $last_key -> $key\n" );
            # the key changed but we have a message for it still pending:
            if( $last_key && $message{ $last_key } && ($key ne $last_key) )
            {
                my $plt = $last_plat;
                my $str = $message{ $last_key };
                my $msg = qq|$opt{lang}.$last_plat.$last_key:$str\n|;

                print( $output $msg );
                delete( $message{ $last_key } );

                # if the line following our new translation is not blank,
                # generate a synthetic group-separator:
                if( !/^\s*$/ ) { print( $output "\n") }
            }

            $last_key  = $key;
            $last_plat = $plat;

            if( $lang eq $opt{lang} )
            {
                my $val = $message{ $key };
                if( $val &&
                    ( $opt{plat} eq 'any' ||   # all platforms ok
                      $opt{plat} eq $plat  ) ) # specified platform matched
                {
                    print( $output qq|$1.$2.$3:$val\n| );
                    delete( $message{ $key } );
                    next;
                }
            }
        }

        print( $output $_ );
    }
}

main();

sub usage ()
{
    my @fmt = map { s/::$//; $_ } keys(%{$::{'msgfmt::'}});
    print( STDERR <<TXT );
usage:
   $0 -l lang-code \
         [-p platform] [-f format] \
         [-o output-file] [-i input-file] [-I import-file]

   $0 -l lang-code … [input-file [import-file [output-file]]]

     lang-code  : en fr ko …  (no default)
     platform   : any gtk ami   (default 'any')
     format     : @fmt (default 'messages')
     input-file : defaults to standard input
     output-file: defaults to standard output
     import-file: no default

     The input-file may be the same as the output-file, in which case
     it will be altered in place.
TXT
    exit(1);
}

sub input_stream ($;$)
{
    my $file = shift();
    my $must_exist = shift();

    if( $file )
    {
        my $ifh;

        sysopen( $ifh, $file, O_RDONLY ) ||
          die( "$0: Failed to open input file $file: $!\n" );

        return $ifh;
    }

    if( $must_exist )
    {
        print( STDERR "No file specified for $must_exist\n" );
        usage();
    }

    return \*STDIN;
}

sub output_stream ()
{
    if( $opt{output} )
    {
        my $ofh;

        sysopen( $ofh, $opt{output}, O_CREAT|O_TRUNC|O_WRONLY ) ||
          die( "$0: Failed to open output file $opt{output}: $!\n" );

        return $ofh;
    }

    return \*STDOUT;
}

sub parser ()
{
    my $name = $opt{format};
    my $func = "msgfmt::$name"->UNIVERSAL::can("parse");

    return $func || die( "No handler found for format '$name'\n" );
}

# format implementations:
{
    package msgfmt::java;

    sub unescape { $_[0] =~ s/\\([^abfnrtv])/$1/g; $_[0] }
    sub parse
    {
        my $cache  = shift();
        my $stream = shift();

        while ( <$stream> )
        {
            if( /([^#]\S+)\s*=\s?(.*)/ )
            {
                my $key = $1;
                my $val = $2;
                $cache->{ $key } = unescape( $val );
            }
        }
    }
}

{
    package msgfmt::messages; # native netsurf format

    sub parse
    {
        my $cache  = shift();
        my $stream = shift();

        while ( <$stream> )
        {
            if( /(^[a-z]{2}(?:_[A-Z]{2})?)\.([^.]+)\.([^:]+):(.*)/ )
            {
                my( $lang, $plat, $key, $val ) = ( $1, $2, $3, $4 );

                if( $lang ne $opt{lang} ) { next }
                if( $opt{plat} ne 'any' &&
                    $opt{plat} ne $plat &&
                    'all'      ne $plat ) { next }

                $cache->{ $key } = $val;
            }
        }
    }
}

{
    package msgfmt::transifex;
    use base 'msgfmt::java';

    # the differences between transifex and java properties only matter in
    # the outward direction: During import they can be treated the same way
}

{
    package msgfmt::android;

    ANDROID_XML:
    {
        package msgfmt::android::xml;

        my @stack;
        my $data;
        my $key;
        our $cache;

        sub StartDocument ($)   { @stack = (); $key = '' }
        sub Text          ($)   { if( $key ) { $data .= $_ } }
        sub PI            ($$$) { }
        sub EndDocument   ($)   { }

        sub EndTag ($$)
        {
            pop( @stack );

            if( !$key ) { return; }

            $cache->{ $key } = $data;
            $data = $key = '';
        }

        sub StartTag ($$)
        {
            push( @stack, $_[1] );

            if( "@stack" eq "resources string" )
            {
                $data = '';
                $key  = $_{ name };
            }
        }
    }

    sub parse
    {
        require XML::Parser;

        if( !$XML::Parser::VERSION )
        {
            die("XML::Parser required for android format support\n");
        }

        $msgfmt::android::xml::cache = shift();
        my $stream = shift();
        my $parser = XML::Parser->new( Style => 'Stream',
                                       Pkg   => 'msgfmt::android::xml' );
        $parser->parse( $stream );
    }
}







netsurf-vince/pdf/tools/jenkins-build.sh

#!/bin/bash
#
# Copyright © 2013 Vincent Sanders <vince@netsurf-browser.org>
#
# Permission is hereby granted, free of charge, to any person obtaining a copy
# of this software and associated documentation files (the "Software"), to deal
# in the Software without restriction, including without limitation the rights
# to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
# copies of the Software, and to permit persons to whom the Software is
# furnished to do so, subject to the following conditions:
#
#   * The above copyright notice and this permission notice shall be included in
#     all copies or substantial portions of the Software.
#
# THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
# IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
# FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.  IN NO EVENT SHALL THE
# AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
# LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
# OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
# THE SOFTWARE.

# NetSurf continuous integration build script for jenkins
#
# This script is executed by jenkins to build netsurf itself
#
# Usage: jenkins-build.sh
#

# TARGET is set to the frontend target to build
# HOST is set to the identifier of the toolchain doing the building
# CC is the compiler (gcc or clang)
# BUILD_NUMBER is the CI build number

#####

# set defaults - this is not retrivable from the jenkins environment
OLD_ARTIFACT_COUNT=25

################# Parameter and environment setup #####################

#identifier for this specific build
IDENTIFIER="$CC-${BUILD_NUMBER}"

# Identifier for build which will be cleaned
OLD_IDENTIFIER="$CC-$((BUILD_NUMBER - ${OLD_ARTIFACT_COUNT}))"

# default atari architecture - bletch
ATARIARCH=68020-60

# make tool
MAKE=make

# NetSurf version number haiku needs it for package name
NETSURF_VERSION="3.11"

# Ensure the combination of target and toolchain works and set build
#   specific parameters too
case ${TARGET} in
    "riscos")
	case ${HOST} in
	    "arm-unknown-riscos")
		;;

	    *)
		echo "Target \"${TARGET}\" cannot be built on \"${HOST})\""
		exit 1
		;;

	esac

	PKG_SRC=netsurf
	PKG_SFX=.zip
	;;

    "haiku")
	case ${HOST} in
	    "i586-pc-haiku")
		;;

	    *)
		echo "Target \"${TARGET}\" cannot be built on \"${HOST})\""
		exit 1
		;;

	esac

	PKG_SRC="netsurf_x86-${NETSURF_VERSION}-1-x86_gcc2"
	PKG_SFX=.hpkg
	;;


    "windows")
	case ${HOST} in
	    "i686-w64-mingw32")
		;;

	    *)
		echo "Target \"${TARGET}\" cannot be built on \"${HOST})\""
		exit 1
		;;

	esac

	PKG_SRC=netsurf-installer
	PKG_SFX=.exe
	;;


    "cocoa")
	case ${HOST} in
	    "x86_64-apple-darwin14.5.0")
		PATH=/opt/local/bin:/opt/local/sbin:${PATH}
		;;

	    "i686-apple-darwin10")
		;;

	    "powerpc-apple-darwin9")
		;;

	    *)
		echo "Target \"${TARGET}\" cannot be built on \"${HOST})\""
		exit 1
		;;

	esac

	IDENTIFIER="${HOST}-${IDENTIFIER}"
	OLD_IDENTIFIER="${HOST}-${OLD_IDENTIFIER}"
	PKG_SRC=NetSurf
	PKG_SFX=.dmg
	;;


    "amiga")
	case ${HOST} in
	    "ppc-amigaos")
		;;

	    *)
		echo "Target \"${TARGET}\" cannot be built on \"${HOST})\""
		exit 1
		;;

	esac

	PKG_SRC=NetSurf_Amiga/netsurf
	PKG_SFX=.lha
	;;


    "amigaos3")
	case ${HOST} in
	    "m68k-unknown-amigaos")
		;;

	    *)
		echo "Target \"${TARGET}\" cannot be built on \"${HOST})\""
		exit 1
		;;

	esac

	PKG_SRC=NetSurf_Amiga/netsurf
	PKG_SFX=.lha
	;;


    "atari")
	case ${HOST} in
	    "m68k-atari-mint")
		PKG_SRC=ns020
		PKG_SFX=.zip
		;;

	    "m5475-atari-mint")
		export GCCSDK_INSTALL_ENV=/opt/netsurf/m5475-atari-mint/env
		export GCCSDK_INSTALL_CROSSBIN=/opt/netsurf/m5475-atari-mint/cross/bin
		ATARIARCH=v4e
		PKG_SRC=nsv4e
		PKG_SFX=.zip
		;;

	    *)
		echo "Target \"${TARGET}\" cannot be built on \"${HOST})\""
		exit 1
		;;

	esac

	IDENTIFIER="${HOST}-${IDENTIFIER}"
	OLD_IDENTIFIER="${HOST}-${OLD_IDENTIFIER}"
	;;


    "gtk2")
	case ${HOST} in
	    "x86_64-linux-gnu")
		;;

	    "arm-linux-gnueabihf")
		;;

	    "aarch64-linux-gnu")
		;;

	    amd64-unknown-openbsd*)
		MAKE=gmake
		;;

	    x86_64-unknown-freebsd*)
		MAKE=gmake
		;;

	    *)
		echo "Target \"${TARGET}\" cannot be built on \"${HOST}\""
		exit 1
		;;

	esac

	IDENTIFIER="${HOST}-${IDENTIFIER}"
	OLD_IDENTIFIER="${HOST}-${OLD_IDENTIFIER}"
	PKG_SRC=nsgtk2
	PKG_SFX=
	;;


    "gtk3")
	case ${HOST} in
	    "x86_64-linux-gnu")
		;;

	    "arm-linux-gnueabihf")
		;;

	    "aarch64-linux-gnu")
		;;

	    amd64-unknown-openbsd*)
		MAKE=gmake
		;;

	    x86_64-unknown-freebsd*)
		MAKE=gmake
		;;

	    *)
		echo "Target \"${TARGET}\" cannot be built on \"${HOST}\""
		exit 1
		;;

	esac

	IDENTIFIER="${HOST}-${IDENTIFIER}"
	OLD_IDENTIFIER="${HOST}-${OLD_IDENTIFIER}"
	PKG_SRC=nsgtk3
	PKG_SFX=
	;;


    "framebuffer")
	case ${HOST} in
	    "x86_64-linux-gnu")
		;;

	    arm-linux-gnueabihf)
		;;

	    "aarch64-linux-gnu")
		;;

	    "i686-apple-darwin10")
		;;

	    "powerpc-apple-darwin9")
		;;

	    amd64-unknown-openbsd*)
		MAKE=gmake
		;;

	    x86_64-unknown-freebsd*)
		MAKE=gmake
		;;

	    "arm-unknown-riscos")
		export GCCSDK_INSTALL_ENV=/opt/netsurf/${HOST}/env
		export GCCSDK_INSTALL_CROSSBIN=/opt/netsurf/${HOST}/cross/bin
		;;

	    "m68k-atari-mint")
		export GCCSDK_INSTALL_ENV=/opt/netsurf/${HOST}/env
		export GCCSDK_INSTALL_CROSSBIN=/opt/netsurf/${HOST}/cross/bin
		;;

	    "m5475-atari-mint")
		ATARIARCH=v4e
		export GCCSDK_INSTALL_ENV=/opt/netsurf/${HOST}/env
		export GCCSDK_INSTALL_CROSSBIN=/opt/netsurf/${HOST}/cross/bin
		;;

	    "i686-w64-mingw32")
		export GCCSDK_INSTALL_ENV=/opt/netsurf/${HOST}/env
		export GCCSDK_INSTALL_CROSSBIN=/opt/netsurf/${HOST}/cross/bin
		;;

	    "ppc-amigaos")
		export GCCSDK_INSTALL_ENV=/opt/netsurf/${HOST}/env
		export GCCSDK_INSTALL_CROSSBIN=/opt/netsurf/${HOST}/cross/bin
		;;

	    "m68k-unknown-amigaos")
		export GCCSDK_INSTALL_ENV=/opt/netsurf/${HOST}/env
		export GCCSDK_INSTALL_CROSSBIN=/opt/netsurf/${HOST}/cross/bin
		;;

	    *)
		echo "Target \"${TARGET}\" cannot be built on \"${HOST})\""
		exit 1
		;;

	esac

	IDENTIFIER="${HOST}-${IDENTIFIER}"
	OLD_IDENTIFIER="${HOST}-${OLD_IDENTIFIER}"
	PKG_SRC=nsfb
	PKG_SFX=
	;;


    "monkey")
	# monkey target can be built anywhere
	case ${HOST} in
	    amd64-unknown-openbsd*)
		MAKE=gmake
		;;

	    x86_64-unknown-freebsd*)
		MAKE=gmake
		;;

	    "arm-unknown-riscos")
		export GCCSDK_INSTALL_ENV=/opt/netsurf/${HOST}/env
		export GCCSDK_INSTALL_CROSSBIN=/opt/netsurf/${HOST}/cross/bin
		# headers and compiler combination throw these warnings
		export CFLAGS="-Wno-redundant-decls -Wno-parentheses"
                export LDFLAGS=-lcares
		;;

	    "m68k-atari-mint")
		export GCCSDK_INSTALL_ENV=/opt/netsurf/${HOST}/env
		export GCCSDK_INSTALL_CROSSBIN=/opt/netsurf/${HOST}/cross/bin
		;;

	    "m5475-atari-mint")
		ATARIARCH=v4e
		export GCCSDK_INSTALL_ENV=/opt/netsurf/${HOST}/env
		export GCCSDK_INSTALL_CROSSBIN=/opt/netsurf/${HOST}/cross/bin
		;;

	    "i686-w64-mingw32")
		export GCCSDK_INSTALL_ENV=/opt/netsurf/${HOST}/env
		export GCCSDK_INSTALL_CROSSBIN=/opt/netsurf/${HOST}/cross/bin
		;;

	    "ppc-amigaos")
		export GCCSDK_INSTALL_ENV=/opt/netsurf/${HOST}/env
		export GCCSDK_INSTALL_CROSSBIN=/opt/netsurf/${HOST}/cross/bin
		;;

	    *)
		echo "Target \"${TARGET}\" generic build on \"${HOST})\""
		;;

	esac

	IDENTIFIER="${HOST}-${IDENTIFIER}"
	OLD_IDENTIFIER="${HOST}-${OLD_IDENTIFIER}"
	PKG_SRC=nsmonkey
	PKG_SFX=
	;;

    *)
	# TARGET must be in the environment and set correctly
	echo "Unkown TARGET \"${TARGET}\""
	exit 1
	;;

esac

# setup environment
export PREFIX=${JENKINS_HOME}/artifacts-${HOST}
export PKG_CONFIG_PATH=${PREFIX}/lib/pkgconfig
export LD_LIBRARY_PATH=${LD_LIBRARY_PATH}:${PREFIX}/lib
export PATH=${PATH}:${PREFIX}/bin

# configure ccache for clang
if [ "${CC}" = "clang" ];then
    export CCACHE_CPP2=yes
    export CC="clang -Qunused-arguments"
fi

########### Use distcc if present ######

DISTCC=distcc
PARALLEL=1
HAVE_DISTCC=$(${DISTCC} --version >/dev/null 2>&1 && echo "true" || echo "false")
if [ ${HAVE_DISTCC} = "true" ];then
    PARALLEL=$(${DISTCC} -j)
    export PATH=/usr/lib/distcc:${PATH}
    export DISTCC_DIR=${JENKINS_HOME}
fi


########### Prepare a Makefile.config ##################

rm -f Makefile.config
cat > Makefile.config <<EOF
override NETSURF_LOG_LEVEL := DEBUG
EOF

########### Additional environment info ########

uname -a


########### Build from source ##################

# Clean first
${MAKE} clean

# Do the Build
${MAKE} -j ${PARALLEL} -k CI_BUILD=${BUILD_NUMBER} ATARIARCH=${ATARIARCH} Q=


############ Package artifact construction ################

# build the package file
${MAKE} -k CI_BUILD=${BUILD_NUMBER} ATARIARCH=${ATARIARCH} PACKAGER="NetSurf Developers <support@netsurf-browser.org>" Q= package

if [ ! -f "${PKG_SRC}${PKG_SFX}" ]; then
    # unable to find package file
    exit 1
fi

# create package checksum files

# find md5sum binary
MD5SUM=md5sum;
command -v ${MD5SUM} >/dev/null 2>&1 || MD5SUM=md5
command -v ${MD5SUM} >/dev/null 2>&1 || MD5SUM=echo

# find sha256 binary name
SHAR256SUM=sha256sum
command -v ${SHAR256SUM} >/dev/null 2>&1 || SHAR256SUM=sha256
command -v ${SHAR256SUM} >/dev/null 2>&1 || SHAR256SUM=echo

${MD5SUM} "${PKG_SRC}${PKG_SFX}" > ${PKG_SRC}.md5
${SHAR256SUM} "${PKG_SRC}${PKG_SFX}" > ${PKG_SRC}.sha256


############ Package artifact deployment ################

#destination for package artifacts
DESTDIR=/srv/ci.netsurf-browser.org/html/builds/${TARGET}/

NEW_ARTIFACT_TARGET="NetSurf-${IDENTIFIER}"
OLD_ARTIFACT_TARGETS=""

for SUFFIX in "${PKG_SFX}" .md5 .sha256;do
    # copy the file to the output - always use scp as it works local or remote
    scp "${PKG_SRC}${SUFFIX}" netsurf@ci.netsurf-browser.org:${DESTDIR}/${NEW_ARTIFACT_TARGET}${SUFFIX}

    # remove the local file artifact
    rm -f "${PKG_SRC}${SUFFIX}"

    OLD_ARTIFACT_TARGETS="${OLD_ARTIFACT_TARGETS} ${DESTDIR}/NetSurf-${OLD_IDENTIFIER}${SUFFIX}"
done


############ Expired package artifact removal and latest linking ##############


ssh netsurf@ci.netsurf-browser.org "rm -f ${OLD_ARTIFACT_TARGETS} ${DESTDIR}/LATEST && echo "${NEW_ARTIFACT_TARGET}${PKG_SFX}" > ${DESTDIR}/LATEST"







netsurf-vince/pdf/tools/linktrace-to-depfile.pl

#!/usr/bin/perl -w

use strict;
use Cwd qw(abs_path);

my %deps;

while (my $line = <>) {
   chomp $line;
   $line =~ s/[()]/ /g;
   for my $word (split(/\s+/, $line)) {
      $deps{abs_path($word)} = 1 if ($word =~ /\.a$/);
   }
}

my @deps = keys %deps;

print join("\t\\\n\t", @deps), "\n";








netsurf-vince/pdf/tools/memanalyze.pl

#!/usr/bin/env perl
#
# Example input:
#
# MEM mprintf.c:1094 malloc(32) = e5718
# MEM mprintf.c:1103 realloc(e5718, 64) = e6118
# MEM sendf.c:232 free(f6520)

my $mallocs=0;
my $callocs=0;
my $reallocs=0;
my $strdups=0;
my $showlimit;

while(1) {
    if($ARGV[0] eq "-v") {
        $verbose=1;
        shift @ARGV;
    }
    elsif($ARGV[0] eq "-t") {
        $trace=1;
        shift @ARGV;
    }
    elsif($ARGV[0] eq "-l") {
        # only show what alloc that caused a memlimit failure
        $showlimit=1;
        shift @ARGV;
    }
    else {
        last;
    }
}

my $maxmem;

sub newtotal {
    my ($newtot)=@_;
    # count a max here

    if($newtot > $maxmem) {
        $maxmem= $newtot;
    }
}

my $file = $ARGV[0];

if(! -f $file) {
    print "Usage: memanalyze.pl [options] <dump file>\n",
    "Options:\n",
    " -l  memlimit failure displayed\n",
    " -v  Verbose\n",
    " -t  Trace\n";
    exit;
}

open(FILE, "<$file");

if($showlimit) {
    while(<FILE>) {
        if(/^LIMIT.*memlimit$/) {
            print $_;
            last;
        }
    }
    close(FILE);
    exit;
}



while(<FILE>) {
    chomp $_;
    $line = $_;

    if($line =~ /^LIMIT ([^ ]*):(\d*) (.*)/) {
        # new memory limit test prefix
        my $i = $3;
        my ($source, $linenum) = ($1, $2);
        if($trace && ($i =~ /([^ ]*) reached memlimit/)) {
            print "LIMIT: $1 returned error at $source:$linenum\n";
        }
    }
    elsif($line =~ /^MEM ([^ ]*):(\d*) (.*)/) {
        # generic match for the filename+linenumber
        $source = $1;
        $linenum = $2;
        $function = $3;

        if($function =~ /free\(0x([0-9a-f]*)/) {
            $addr = $1;
            if(!exists $sizeataddr{$addr}) {
                print "FREE ERROR: No memory allocated: $line\n";
            }
            elsif(-1 == $sizeataddr{$addr}) {
                print "FREE ERROR: Memory freed twice: $line\n";
                print "FREE ERROR: Previously freed at: ".$getmem{$addr}."\n";
            }
            else {
                $totalmem -= $sizeataddr{$addr};
                if($trace) {
                    print "FREE: malloc at ".$getmem{$addr}." is freed again at $source:$linenum\n";
                    printf("FREE: %d bytes freed, left allocated: $totalmem bytes\n", $sizeataddr{$addr});
                }

                newtotal($totalmem);
                $frees++;

                $sizeataddr{$addr}=-1; # set -1 to mark as freed
                $getmem{$addr}="$source:$linenum";

            }
        }
        elsif($function =~ /malloc\((\d*)\) = 0x([0-9a-f]*)/) {
            $size = $1;
            $addr = $2;

            if($sizeataddr{$addr}>0) {
                # this means weeeeeirdo
                print "Mixed debug compile, rebuild curl now\n";
            }

            $sizeataddr{$addr}=$size;
            $totalmem += $size;

            if($trace) {
                print "MALLOC: malloc($size) at $source:$linenum",
                " makes totally $totalmem bytes\n";
            }

            newtotal($totalmem);
            $mallocs++;

            $getmem{$addr}="$source:$linenum";
        }
        elsif($function =~ /calloc\((\d*),(\d*)\) = 0x([0-9a-f]*)/) {
            $size = $1*$2;
            $addr = $3;

            $arg1 = $1;
            $arg2 = $2;

            if($sizeataddr{$addr}>0) {
                # this means weeeeeirdo
                print "Mixed debug compile, rebuild curl now\n";
            }

            $sizeataddr{$addr}=$size;
            $totalmem += $size;

            if($trace) {
                print "CALLOC: calloc($arg1,$arg2) at $source:$linenum",
                " makes totally $totalmem bytes\n";
            }

            newtotal($totalmem);
            $callocs++;

            $getmem{$addr}="$source:$linenum";
        }
        elsif($function =~ /realloc\(0x([0-9a-f]*), (\d*)\) = 0x([0-9a-f]*)/) {
            $oldaddr = $1;
            $newsize = $2;
            $newaddr = $3;

            $totalmem -= $sizeataddr{$oldaddr};
            if($trace) {
                printf("REALLOC: %d less bytes and ", $sizeataddr{$oldaddr});
            }
            $sizeataddr{$oldaddr}=0;

            $totalmem += $newsize;
            $sizeataddr{$newaddr}=$newsize;

            if($trace) {
                printf("%d more bytes ($source:$linenum)\n", $newsize);
            }

            newtotal($totalmem);
            $reallocs++;

            $getmem{$oldaddr}="";
            $getmem{$newaddr}="$source:$linenum";
        }
        elsif($function =~ /strdup\(0x([0-9a-f]*)\) \((\d*)\) = 0x([0-9a-f]*)/) {
            # strdup(a5b50) (8) = df7c0

            $dup = $1;
            $size = $2;
            $addr = $3;
            $getmem{$addr}="$source:$linenum";
            $sizeataddr{$addr}=$size;

            $totalmem += $size;

            if($trace) {
                printf("STRDUP: $size bytes at %s, makes totally: %d bytes\n",
                       $getmem{$addr}, $totalmem);
            }

            newtotal($totalmem);
            $strdups++;
        }
        elsif($function =~ /strndup\(0x([0-9a-f]*), (\d*)\) \((\d*)\) = 0x([0-9a-f]*)/) {
            # strndup(a5b50, 20) (8) = df7c0

            $dup = $1;
	    $limit = $2;
            $size = $3;
            $addr = $4;
            $getmem{$addr}="$source:$linenum";
            $sizeataddr{$addr}=$size;

            $totalmem += $size;

            if($trace) {
                printf("STRDUP: $size bytes at %s, makes totally: %d bytes\n",
                       $getmem{$addr}, $totalmem);
            }

            newtotal($totalmem);
            $strdups++;
        }
        else {
            print "Not recognized input line: $function\n";
        }
    }
    # FD url.c:1282 socket() = 5
    elsif($_ =~ /^FD ([^ ]*):(\d*) (.*)/) {
        # generic match for the filename+linenumber
        $source = $1;
        $linenum = $2;
        $function = $3;

        if($function =~ /socket\(\) = (\d*)/) {
            $filedes{$1}=1;
            $getfile{$1}="$source:$linenum";
            $openfile++;
        }
        elsif($function =~ /accept\(\) = (\d*)/) {
            $filedes{$1}=1;
            $getfile{$1}="$source:$linenum";
            $openfile++;
        }
        elsif($function =~ /sclose\((\d*)\)/) {
            if($filedes{$1} != 1) {
                print "Close without open: $line\n";
            }
            else {
                $filedes{$1}=0; # closed now
                $openfile--;
            }
        }
    }
    # FILE url.c:1282 fopen("blabla") = 0x5ddd
    elsif($_ =~ /^FILE ([^ ]*):(\d*) (.*)/) {
        # generic match for the filename+linenumber
        $source = $1;
        $linenum = $2;
        $function = $3;

        if($function =~ /fopen\(\"([^\"]*)\",\"([^\"]*)\"\) = (\(nil\)|0x([0-9a-f]*))/) {
            if($3 eq "(nil)") {
                ;
            }
            else {
                $fopen{$4}=1;
                $fopenfile{$4}="$source:$linenum";
                $fopens++;
            }
        }
        # fclose(0x1026c8)
        elsif($function =~ /fclose\(0x([0-9a-f]*)\)/) {
            if(!$fopen{$1}) {
                print "fclose() without fopen(): $line\n";
            }
            else {
                $fopen{$1}=0;
                $fopens--;
            }
        }
    }
    # GETNAME url.c:1901 getnameinfo()
    elsif($_ =~ /^GETNAME ([^ ]*):(\d*) (.*)/) {
        # not much to do
    }

    # ADDR url.c:1282 getaddrinfo() = 0x5ddd
    elsif($_ =~ /^ADDR ([^ ]*):(\d*) (.*)/) {
        # generic match for the filename+linenumber
        $source = $1;
        $linenum = $2;
        $function = $3;

        if($function =~ /getaddrinfo\(\) = (\(nil\)|0x([0-9a-f]*))/) {
            my $add = $2;
            if($add eq "(nil)") {
                ;
            }
            else {
                $addrinfo{$add}=1;
                $addrinfofile{$add}="$source:$linenum";
                $addrinfos++;
            }
        }
        # fclose(0x1026c8)
        elsif($function =~ /freeaddrinfo\(0x([0-9a-f]*)\)/) {
            if(!$addrinfo{$1}) {
                print "freeaddrinfo() without getaddrinfo(): $line\n";
            }
            else {
                $addrinfo{$1}=0;
                $addrinfos--;
            }
        }


    }
    else {
        print "Not recognized prefix line: $line\n";
    }
}
close(FILE);

if($totalmem) {
    print "Leak detected: memory still allocated: $totalmem bytes\n";

    for(keys %sizeataddr) {
        $addr = $_;
        $size = $sizeataddr{$addr};
        if($size > 0) {
            print "At $addr, there's $size bytes.\t";
            print " allocated by ".$getmem{$addr}."\n";
            $allocs{$getmem{$addr}}++;
            $amount{$getmem{$addr}} += $size;
        }
    }

    print "Summary by location of allocation:\n";
    print "Allocs\tBytes\tLocation\n";
    for (sort { $amount{$b} <=> $amount{$a} } keys %allocs) {
        print "$allocs{$_}\t$amount{$_}\t$_\n";
    }
}

if($openfile) {
    for(keys %filedes) {
        if($filedes{$_} == 1) {
            print "Open file descriptor created at ".$getfile{$_}."\n";
        }
    }
}

if($fopens) {
    print "Open FILE handles left at:\n";
    for(keys %fopen) {
        if($fopen{$_} == 1) {
            print "fopen() called at ".$fopenfile{$_}."\n";
        }
    }
}

if($addrinfos) {
    print "IPv6-style name resolve data left at:\n";
    for(keys %addrinfofile) {
        if($addrinfo{$_} == 1) {
            print "getaddrinfo() called at ".$addrinfofile{$_}."\n";
        }
    }
}

if($verbose) {
    print "Mallocs: $mallocs\n",
    "Reallocs: $reallocs\n",
    "Callocs: $callocs\n",
    "Strdups:  $strdups\n",
    "Frees: $frees\n",
    "Allocations: ".($mallocs + $callocs + $reallocs + $strdups)."\n";

    print "Maximum allocated: $maxmem\n";
}







netsurf-vince/pdf/tools/split-messages.c

/**
 * \file
 * simple tool to split fat messages file without the capabilities of
 * the full tool but without the dependancy on perl.
 *
 */

#include <unistd.h>
#include <stdlib.h>
#include <stdio.h>
#include <string.h>
#include <zlib.h>

#include "utils/errors.h"

enum out_fmt {
	      OUTPUTFMT_NONE = 0,
	      OUTPUTFMT_MESSAGES,
};

/**
 * parameters that control behaviour of tool
 */
struct param {
	/**
	 * compress output
	 */
	int compress;
	/**
	 * select language
	 */
	char *selected;
	/**
	 * fallback language for items unavailable in selecte dlanguage
	 */
	char *fallback;
	int warnings;
	char *platform;
	enum out_fmt format;
	char *infilename;
	char *outfilename;
};

struct trnsltn_entry {
	struct trnsltn_entry *next;
	char *lang;
	char *key;
	char *value;
};

static nserror usage(int argc, char **argv)
{
	fprintf(stderr,
		"Usage: %s -l lang [-z] [-d lang] [-W warning] [-o <file>] [-i <file>] [-p platform] [-f format] [<file> [<file>]]\n"
		"Options:\n"
		"  -z           Gzip output\n"
		"  -l lang      Language to select for\n"
		"  -d lang      Fallback language [default: en]\n"
		"  -W warning   Warnings generated none, all [default: none]\n"
		"  -p platform  Platform to select for any, gtk, ami [default: any]\n"
		"  -f format    Output format [default: messages]\n"
		"  -i filename  Input file\n"
		"  -o filename  Output file\n",
		argv[0]);
	return NSERROR_OK;
}

/**
 * process command line arguments
 *
 *
 */
static nserror process_cmdline(int argc, char **argv, struct param *param)
{
	int opt;

	memset(param, 0, sizeof(*param));

	while ((opt = getopt(argc, argv, "zl:d:W:o:i:p:f:")) != -1) {
		switch (opt) {
		case 'z':
			param->compress = 1;
			break;

		case 'l':
			param->selected = strdup(optarg);
			break;

		case 'd':
			param->fallback = strdup(optarg);
			break;

		case 'W':
			param->warnings = 1;
			break;

		case 'o':
			param->outfilename = strdup(optarg);
			break;

		case 'i':
			param->infilename = strdup(optarg);
			break;

		case 'p':
			param->platform = strdup(optarg);
			break;

		case 'f':
			if (strcmp(optarg, "messages") == 0) {
				param->format = OUTPUTFMT_MESSAGES;
			} else {
				fprintf(stderr,
					"output format %s not supported",
					optarg);
				usage(argc, argv);
				return NSERROR_NOT_IMPLEMENTED;
			}
			break;

		default:
			usage(argc, argv);
			return NSERROR_BAD_PARAMETER;
		}
	}

	/* trailing filename arguments */
	if (optind < argc) {
		param->infilename = strdup(argv[optind]);
		optind++;
	}

	if (optind < argc) {
		param->outfilename = strdup(argv[optind]);
		optind++;
	}

	/* parameter checks */
	if (param->selected == NULL) {
		fprintf(stderr, "A language to select must be specified\n");
		usage(argc, argv);
		return NSERROR_BAD_PARAMETER;
	}

	if (param->infilename == NULL) {
		fprintf(stderr, "Input file required\n");
		usage(argc, argv);
		return NSERROR_BAD_PARAMETER;
	}

	if (param->outfilename == NULL) {
		fprintf(stderr, "Output file required\n");
		usage(argc, argv);
		return NSERROR_BAD_PARAMETER;
	}

	if ((param->platform != NULL) &&
	    (strcmp(param->platform, "any") ==0)) {
		free(param->platform);
		param->platform = NULL;
	}

	/* defaults */
	if (param->fallback == NULL) {
		param->fallback = strdup("en");
	}

	if (param->format == OUTPUTFMT_NONE) {
		param->format = OUTPUTFMT_MESSAGES;
	}

	return NSERROR_OK;
}


/**
 * extract key/value from a line of input
 *
 * \retun NSERROR_OK and key_out and value_out updated
 *        NSERROR_NOT_FOUND if not a key/value input line
 *        NSERROR_INVALID if the line is and invalid format (missing colon)
 */
static nserror
get_key_value(char *line, ssize_t linelen, char **key_out, char **value_out)
{
	char *key;
	char *value;

	/* skip leading whitespace for start of key */
	for (key = line; *key != 0; key++) {
		if ((*key != ' ') && (*key != '\t') && (*key != '\n')) {
			break;
		}
	}

	/* empty line or only whitespace */
	if (*key == 0) {
		return NSERROR_NOT_FOUND;
	}

	/* comment */
	if (*key == '#') {
		return NSERROR_NOT_FOUND;
	}

	/* get start of value */
	for (value = key; *value != 0; value++) {
		if (*value == ':') {
			*value = 0;
			value++;
			break;
		}
	}

	/* missing colon separator */
	if (*value == 0) {
		return NSERROR_INVALID;
	}

	/* remove delimiter from value */
	if (line[linelen - 1] == '\n') {
		linelen--;
		line[linelen] = 0;
	}

	*key_out = key;
	*value_out = value;
	return NSERROR_OK;
}


/**
 * extract language, platform and token elements from a string
 */
static nserror
get_lang_plat_tok(char *str, char **lang_out, char **plat_out, char **tok_out)
{
	char *plat;
	char *tok;

	for (plat = str; *plat != 0; plat++) {
		if (*plat == '.') {
			*plat = 0;
			plat++;
			break;
		}
	}
	if (*plat == 0) {
		return NSERROR_INVALID;
	}

	for (tok = plat; *tok != 0; tok++) {
		if (*tok == '.') {
			*tok = 0;
			tok++;
			break;
		}
	}
	if (*tok == 0) {
		return NSERROR_INVALID;
	}

	*lang_out = str;
	*plat_out = plat;
	*tok_out = tok;

	return NSERROR_OK;
}


/**
 * reverse order of entries in a translation list
 */
static nserror
translation_list_reverse(struct trnsltn_entry **tlist)
{
	struct trnsltn_entry *prev;
	struct trnsltn_entry *next;
	struct trnsltn_entry *curr;

	prev = NULL;
	next = NULL;
	curr = *tlist;

	while (curr != NULL) {
		next = curr->next;
		curr->next = prev;
		prev = curr;
		curr = next;
	}

	*tlist = prev;
	return NSERROR_OK;
}


/**
 * find a translation entry from a key
 *
 * \todo This implementation is imcomplete! it only considers the very
 * first entry on the list. this introduces the odd ordering
 * requirement for keys in the fatmessages file. This is done to avoid
 * an O(n^2) list search for every line of input.
 *
 * \param tlist translation list head
 * \param key The key of the translation to search for
 * \param trans_out The sucessful result
 * \return NSERROR_OK and trans_out updated on success else NSERROR_NOT_FOUND;
 */
static nserror
translation_from_key(struct trnsltn_entry *tlist,
		     char *key,
		     struct trnsltn_entry **trans_out)
{
	if (tlist == NULL) {
		return NSERROR_NOT_FOUND;
	}

	if (strcmp(tlist->key, key) != 0) {
		return NSERROR_NOT_FOUND;
	}

	*trans_out = tlist;
	return NSERROR_OK;
}


/**
 * create and link an entry into translation list
 */
static nserror
translation_add(struct trnsltn_entry **tlist,
		const char *lang,
		const char *key,
		const char *value)
{
	struct trnsltn_entry *tnew;

	tnew = malloc(sizeof(*tnew));
	if (tnew == NULL) {
		return NSERROR_NOMEM;
	}
	tnew->next = *tlist;
	tnew->lang = strdup(lang);
	tnew->key = strdup(key);
	tnew->value = strdup(value);

	*tlist = tnew;
	return NSERROR_OK;
}


/**
 * replace key and value on a translation entry
 */
static nserror
translation_replace(struct trnsltn_entry *tran,
		const char *lang,
		const char *key,
		const char *value)
{
	free(tran->lang);
	tran->lang = strdup(lang);
	free(tran->key);
	tran->key = strdup(key);
	free(tran->value);
	tran->value = strdup(value);

	return NSERROR_OK;
}


/**
 * process a line of the input file
 *
 */
static nserror
messageline(struct param *param,
	    struct trnsltn_entry **tlist,
	    char *line, ssize_t linelen)
{
	nserror res;
	char *key;
	char *value;
	char *lang;
	char *plat;
	char *tok;
	struct trnsltn_entry *tran;

	res = get_key_value(line, linelen, &key, &value);
	if (res != NSERROR_OK) {
		/* skip line as no valid key value pair found */
		return res;
	}

	res = get_lang_plat_tok(key, &lang, &plat, &tok);
	if (res != NSERROR_OK) {
		/* malformed key */
		return res;
	}

	if ((param->platform != NULL) &&
	    (strcmp(plat, "all") != 0) &&
	    (strcmp(plat, param->platform) != 0)) {
		/* this translation is not for the selected platform */
		return NSERROR_OK;
	}

	res = translation_from_key(*tlist, tok, &tran);
	if (res == NSERROR_OK) {
		if (strcmp(tran->lang, param->selected) != 0) {
			/* current entry is not the selected language */
			if (strcmp(lang, param->selected) == 0) {
				/*
				 * new entry is in selected language and
				 * current entry is not
				 */
				res = translation_replace(tran, lang, tok, value);
			} else if ((strcmp(lang, param->fallback) != 0) &&
				   (strcmp(tran->lang, param->fallback) != 0)) {
				/*
				 * new entry is in fallback language and
				 *  current entry is not.
				 */
				res = translation_replace(tran, lang, tok, value);
			}
		} else {
			if (strcmp(tran->lang, lang) == 0) {
				/* second entry with matching language */
				res = translation_replace(tran, lang, tok, value);
			}
		}
	} else if (res == NSERROR_NOT_FOUND) {
		res = translation_add(tlist, lang, tok, value);
	}

	return res;
}


/**
 * read fatmessages file and create a translation entry list
 */
static nserror
fatmessages_read(struct param *param, struct trnsltn_entry **tlist)
{
	nserror res;
	FILE *infile;
	char *line = NULL;
	size_t linealloc = 0;
	ssize_t linelen;
	int linenum = 0;

	infile = fopen(param->infilename, "r");
	if (infile == NULL) {
		perror("Unable to open input file");
		return NSERROR_NOT_FOUND;
	}

	while (1) {
		linelen = getline(&line, &linealloc, infile);
		if (linelen == -1) {
			break;
		}
		linenum++;

		res = messageline(param, tlist, line, linelen);
		if ((res == NSERROR_INVALID) && (param->warnings > 0)) {
			fprintf(stderr, "line %d Malformed: \"%s\"\n",
				linenum, line);
		}
	}

	fclose(infile);

	res = translation_list_reverse(tlist);

	return res;
}


/**
 * write output in NetSurf messages format
 */
static nserror
message_write(struct param *param, struct trnsltn_entry *tlist)
{
	gzFile outf;
	const char *mode;

	if (param->compress == 0) {
		mode = "wbT";
	} else {
		mode = "wb9";
	}

	outf = gzopen(param->outfilename, mode);
	if (outf == NULL) {
		perror("Unable to open output file");
		return NSERROR_PERMISSION;
	}

	if (gzprintf(outf,
		"# This messages file is automatically generated from %s\n"
		"# at build-time.  Please go and edit that instead of this.\n\n",
		param->infilename) < 1) {
		gzclose(outf);
		unlink(param->outfilename);
		return NSERROR_NOSPACE;
	};

	while (tlist != NULL) {
		if (gzprintf(outf, "%s:%s\n", tlist->key, tlist->value) < 1) {
			gzclose(outf);
			unlink(param->outfilename);
			return NSERROR_NOSPACE;
		}
		tlist = tlist->next;
	}

	gzclose(outf);

	return NSERROR_OK;
}

int main(int argc, char **argv)
{
	nserror res;
	struct param param; /* control paramters */
	struct trnsltn_entry *translations = NULL;

	res = process_cmdline(argc, argv, &param);
	if (res != NSERROR_OK) {
		return EXIT_FAILURE;
	}

	res = fatmessages_read(&param, &translations);
	if (res != NSERROR_OK) {
		return EXIT_FAILURE;
	}

	switch (param.format) {
	case OUTPUTFMT_NONE:
		res = NSERROR_OK;
		break;

	case OUTPUTFMT_MESSAGES:
		res = message_write(&param, translations);
		break;
	}

	if (res != NSERROR_OK) {
		return EXIT_FAILURE;
	}

	return EXIT_SUCCESS;
}







netsurf-vince/pdf/tools/split-messages.pl

#!/usr/bin/perl
#
# Copyright 2013 Vivek Dasmohapatra <vivek@collabora.co.uk>
#
# Permission is hereby granted, free of charge, to any person obtaining a copy
# of this software and associated documentation files (the "Software"), to deal
# in the Software without restriction, including without limitation the rights
# to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
# copies of the Software, and to permit persons to whom the Software is
# furnished to do so, subject to the following conditions:
#
#   * The above copyright notice and this permission notice shall be included in
#     all copies or substantial portions of the Software.
#
# THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
# IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
# FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.  IN NO EVENT SHALL THE
# AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
# LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
# OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
# THE SOFTWARE.

=head1

Filter the NetSurf combined messages (i10n) file according to language
and platform and generate output in a selection of formats for use
both internally within netsurf and externally for translation
services.

=cut

use strict;

use Getopt::Long ();
use Fcntl qw( O_CREAT O_EXCL O_WRONLY O_APPEND O_RDONLY O_WRONLY );

use IO::Compress::Gzip;

use constant GETOPT_OPTS => qw( auto_abbrev no_getopt_compat bundling );
use constant GETOPT_SPEC =>
  qw( output|o=s
      input|i=s
      lang|l=s
      dlang|d=s
      plat|platform|p=s
      format|fmt|f=s
      warning|W=s
      gzip|z
      help|h|? );

# default option values:
my %opt = qw( dlang en plat any format messages warning none );

sub input_stream  ();
sub output_stream ();
sub formatter     ();
sub static_section($);
sub usage         ();

sub main ()
{
    my $input;
    my $output;
    my $format;
    my $header;
    my $footer;
    my $opt_ok;

    # option parsing:
    Getopt::Long::Configure( GETOPT_OPTS );
    $opt_ok = Getopt::Long::GetOptions( \%opt, GETOPT_SPEC );

    # allow input and output to be specified as non-option arguments:
    if( @ARGV ) { $opt{input } ||= shift( @ARGV ) }
    if( @ARGV ) { $opt{output} ||= shift( @ARGV ) }

    # open the appropriate streams and get the formatter and headers:
    if( $opt_ok )
    {
        $input  = input_stream();
        $output = output_stream();
        $format = formatter();
        $header = static_section('header');
        $footer = static_section('footer');
    }

    # double check the options are sane (and we weren't asked for the help)
    if( !$opt_ok || $opt{help} || $opt{lang} !~ /^[a-z]{2}(?:_[A-Z]{2})?$/ || $opt{dlang} !~ /^[a-z]{2}(?:_[A-Z]{2})?$/ )
    {
        usage();
    }

    # we are good to go:
    print( $output $header );

    my $cur_key;

    my $dlang_key;
    my $dlang_val;

    my $tran_out = 1;
    my $tran_val;
    my $tran_key;

    while (<$input>)
    {
        # skip comment and empty lines
        /^#/    && next;
        /^\s*$/ && next;

        # only parsing things that look like message lines:
        if( /^([a-z]{2}(?:_[A-Z]{2})?).([^.]+).([^:]+):(.*)/ )
        {
            my( $lang, $plat, $key, $val ) = ( $1, $2, $3, $4 );

            # skip the line if it is not for our target platform
            if( $opt{plat} ne 'any' &&
                $opt{plat} ne $plat &&
                'all'      ne $plat )
            {
                next;
            }

            # On key change ensure a translation has been generated
            if ($cur_key ne $key)
            {
                if ($tran_out == 0)
                {
		    # No translaton for previous key
		    if ($cur_key eq $dlang_key)
		    {
			print( $output $format->( $dlang_key, $dlang_val ) );
			if( $opt{warning} eq "fb" )
			{
			    warn( "warning: $dlang_key missing translation in $opt{lang} using $opt{dlang} instead" );
			}
		    }
		    else
		    {
			# No translation and nothing in default language
			warn( "warning: $dlang_key missing translation in $opt{lang} and no fallback in $opt{dlang}" );
		    }
		}
		else
		{
		    if (($opt{dlang} ne $opt{lang} ) && ($tran_key eq $dlang_key) && ($tran_val eq $dlang_val))
		    {
			if( $opt{warning} eq "dup" )
			{
			    warn( "warning: $tran_key value in $opt{lang} is same as in default $opt{dlang}" );
			}
		    }
		}
		$cur_key = $key;
		$tran_out = 0;
	    }

	    # capture the key/value in the default language
	    if( $lang eq $opt{dlang} )
	    {
		$dlang_key = $key;
		$dlang_val = $val;
	    }

	    # output if its the target language
	    if( $lang eq $opt{lang} ) {
		print( $output $format->( $key, $val ) );
		$tran_out = 1;
		$tran_val = $val;
		$tran_key = $key;
	    }
	}
	else
	{
	    warn( "Malformed entry: $_" );
	}
    }

    print( $output $footer );
}

main();

sub usage ()
{
    my @fmt = map { s/::$//; $_ } keys(%{$::{'msgfmt::'}});
    print(STDERR <<TXT );
usage:
     $0 -l lang-code [-d def-lang-code] [-W warning] \
	   [-o output-file] [-i input-file] [-p platform] [-f format] [-z]

     $0 -l lang-code ... [input-file [output-file]]

     lang-code     : en fr ko ...  (no default)
     def-lang-code : en fr ko ...  (default 'en')
     warning       : none, all     (default 'none')
     platform      : any gtk ami   (default 'any')
     format        : @fmt (default 'messages')
     input-file    : defaults to standard input
     output-file   : defaults to standard output
TXT
    exit(1);
}

sub input_stream ()
{
    if( $opt{input} )
    {
	my $ifh;

	sysopen( $ifh, $opt{input}, O_RDONLY ) ||
	  die( "$0: Failed to open input file $opt{input}: $!\n" );

	return $ifh;
    }

    return \*STDIN;
}

sub underlying_output_stream ()
{
    if( $opt{output} )
    {
	my $ofh;

	sysopen( $ofh, $opt{output}, O_CREAT|O_EXCL|O_APPEND|O_WRONLY ) ||
	  die( "$0: Failed to open output file $opt{output}: $!\n" );

	return $ofh;
    }

    return \*STDOUT;
}

sub output_stream ()
{
    my $ofh = underlying_output_stream();

    if( $opt{gzip} )
    {
        $ofh = new IO::Compress::Gzip( $ofh, AutoClose => 1, -Level => 9 );
    }

    return $ofh;
}

sub formatter ()
{
    my $name = $opt{format};
    my $func = "msgfmt::$name"->UNIVERSAL::can("format");

    return $func || die( "No handler found for format '$name'\n" );
}

sub static_section ($)
{
    my $name = $opt{format};
    my $sect = shift();
    my $func = "msgfmt::$name"->UNIVERSAL::can( $sect );

    return $func ? $func->() : "";
}

# format implementations:
{
    package msgfmt::java;

    sub escape { $_[0] =~ s/([:'\\])/\\$1/g; $_[0] }
    sub format { return join(' = ', $_[0], escape( $_[1] ) ) . "\n" }
    sub header { "# autogenerated from " . ($opt{input} || '-stdin-') . "\n" }
}

{
    package msgfmt::messages; # native netsurf format

    sub format { return join( ":", @_ ) . "\n" }
    sub header
    {
	my $in = $opt{input} || '-stdin-';
	return <<TXT;
# This messages file is automatically generated from $in
# at build-time.  Please go and edit that instead of this.\n
TXT
    }
}

{
    package msgfmt::transifex;
    use base 'msgfmt::java';

    # transifex has the following quirks:
    # \ processing is buggy - they re-process every \\ as a \
    # so \\n, instead or producing literal '\n', is interpreted as \ ^J
    # Additionally, although the java properties format specifies
    # that ' should be \ escaped, transifex does not allow/support this:
    sub escape { $_[0] =~ s/(:|\\(?![abfnrtv]))/\\$1/g; $_[0] }
    sub format { return join(' = ', $_[0], escape( $_[1] ) ) . "\n" }
}

########### YAML ###########
#{
#    package msgfmt::yaml;
#    use YAML qw(Dump Bless);
#    print Dump %data;
#}

{
    package msgfmt::android;

    sub header { qq|<?xml version="1.0" encoding="utf-8"?>\n<resources>\n| }
    sub footer { qq|</resources>| }
    sub format
    {
	use HTML::Entities qw(encode_entities);
	my $escaped = encode_entities( $_[1], '<>&"' );
	qq|  <string name="$_[0]">$escaped</string>\n|;
    }
}







netsurf-vince/pdf/tools/test-netsurf

#!/bin/sh
# This file is part of NetSurf, http://netsurf-browser.org/
# Licensed under the GNU General Public License,
#                http://www.opensource.org/licenses/gpl-license
# Copyright 2007 Rob Kendrick <rjek@netsurf-browser.org>
#
# This launcher script is meant only for running nsgtk from inside the
# build tree, with some debugging enabled.  It is not meant for day-to-day
# or packaged use!

if [ -d ~/.netsurf ]; then
  LOG=~/.netsurf/log.txt
elif [ -d /tmp ]; then
  LOG=/tmp/netsurf-log.txt
else
  LOG=netsurf-log.txt
fi

echo $0: using $LOG as logfile

ulimit -c unlimited

if [ "x$1" = "x--gdb" ]; then
  GDB="gdb --args"
  echo
  echo
  echo "**********************************************************"
  echo "Remember to type 'run' and press ENTER once gdb has loaded"
  echo "**********************************************************"
  echo
  echo
  shift
fi

exec $GDB $PREFIX/bin/netsurf -v "$@" 2>&1 | tee $LOG







netsurf-vince/pdf/tools/valgrind.supp

# Valgrind suppression file for NetSurf

# Suppress a valgrind message about use of uninitialized memory in strchrnul().
# This use is OK because it provides only a speedup.
{
    strchrnul-addr4
    Memcheck:Addr4
    fun:strchrnul
}
{
    strchrnul-addr8
    Memcheck:Addr8
    fun:strchrnul
}







netsurf-vince/pdf/tools/xxd.c

/*
 * xxd utility
 *
 * Copyright 2020 Lars Wirzenius 
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * Permission is hereby granted, free of charge, to any person obtaining a copy
 * of this software and associated documentation files (the "Software"), to deal
 * in the Software without restriction, including without limitation the rights
 * to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
 * copies of the Software, and to permit persons to whom the Software is
 * furnished to do so, subject to the following conditions:
 * 
 *  * The above copyright notice and this permission notice shall be included in
 *    all copies or substantial portions of the Software.
 * 
 * THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
 * IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
 * FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.  IN NO EVENT SHALL THE
 * AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
 * LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
 * OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
 * THE SOFTWARE.
 */

#include <stdio.h>
#include <unistd.h>
#include <stdlib.h>
#include <string.h>

static char *get_array_name(const char *fname)
{
	int fnamelen;
	char *aryname;
	int idx;

	fnamelen = strlen(fname);
	aryname = malloc(fnamelen + 1);

	if (aryname != NULL) {
		for (idx = 0; idx < fnamelen; idx++) {
			int c = fname[idx];
			if ((c >= '0' && c <= '9') ||
			    (c >= 'A' && c <= 'Z') ||
			    (c >= 'a' && c <= 'z')) {
				aryname[idx] = fname[idx];
			} else {
				aryname[idx] = '_';
			}
		}
		aryname[idx] = 0;
	}
	return aryname;
}

int main(int argc, char **argv)
{
	int inc = 0;
	int opt;
	int c, n;
	FILE *inf;
	FILE *outf;
	char *aryname = NULL;
	int outlen;

	while ((opt = getopt(argc, argv, "i")) != -1) {
		switch (opt) {
		case 'i':
			inc = 1;
			break;

		default: /* '?' */
			fprintf(stderr, "Usage: %s [-i] [infile [outfile]]]\n",
				argv[0]);
			exit(EXIT_FAILURE);
		}
	}

	if (optind < argc) {
		inf = fopen(argv[optind], "r");
		if (inf == NULL) {
			perror("Opening for read");
			exit(EXIT_FAILURE);			
		}
		aryname = get_array_name(argv[optind]);
		optind++;
	} else {
		inf = stdin;

	}

	if (optind < argc) {
		outf = fopen(argv[optind], "w");
		if (outf == NULL) {
			perror("Opening for write");
			exit(EXIT_FAILURE);			
		}
	} else {
		outf = stdout;
	}

	if ((inc != 0) && (aryname != NULL)) {
		fprintf(outf, "unsigned char %s[] = {\n", aryname);
	}

	outlen = 0;
	n = 0;
	while ((c = getc(inf)) != EOF) {
		if (n == 0) {
			fprintf(outf, " ");
		}
		fprintf(outf, " 0x%02x,", c);
		n += 1;
		outlen++;
		if (n >= 12) {
			fprintf(outf, "\n");
			n = 0;
		}
	}
	if (n > 0) {
		fprintf(outf, "\n");
	}

	if ((inc != 0) && (aryname != NULL)) {
		fprintf(outf, "};\nunsigned int %s_len = %d;\n",
			aryname, outlen);
	}


	
	fclose(outf);
	fclose(inf);
	
	return 0;
}







netsurf-vince/pdf/utils/Makefile

# utils sources

S_UTILS := \
	bloom.c \
	corestrings.c \
	file.c \
	filename.c \
	filepath.c \
	hashmap.c \
	hashtable.c \
	idna.c \
	libdom.c \
	log.c \
	messages.c \
	nscolour.c \
	nsoption.c \
	punycode.c \
	ssl_certs.c \
	talloc.c \
	time.c \
	url.c \
	useragent.c \
	utf8.c \
	utils.c

S_UTILS := $(addprefix utils/,$(S_UTILS))







netsurf-vince/pdf/utils/ascii.h

/*
 * Copyright 2016 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file utils/ascii.h
 * \brief Helpers for ASCII string handling.
 *
 * These helpers for string parsing will have the correct effect for parsing
 * ASCII text (as used by most web specs), regardless of system locale.
 */

#ifndef _NETSURF_UTILS_ASCII_H_
#define _NETSURF_UTILS_ASCII_H_

#include <errno.h>
#include <stdlib.h>
#include <limits.h>

/**
 * Test whether a character is a whitespace character.
 *
 * \param[in] c  Character to test.
 * \return true iff `c` is whitespace, else false.
 */
static inline bool ascii_is_space(char c)
{
	return (c == ' '  || c == '\t' ||
	        c == '\n' || c == '\v' ||
	        c == '\f' || c == '\r');
}

/**
 * Test whether a character is lower-case alphabetical.
 *
 * \param[in] c  Character to test.
 * \return true iff `c` is lower-case alphabetical, else false.
 */
static inline bool ascii_is_alpha_lower(char c)
{
	return (c >= 'a' && c <= 'z');
}

/**
 * Test whether a character is upper-case alphabetical.
 *
 * \param[in] c  Character to test.
 * \return true iff `c` is upper-case alphabetical, else false.
 */
static inline bool ascii_is_alpha_upper(char c)
{
	return (c >= 'A' && c <= 'Z');
}

/**
 * Test whether a character is alphabetical (upper or lower case).
 *
 * \param[in] c  Character to test.
 * \return true iff `c` is alphabetical, else false.
 */
static inline bool ascii_is_alpha(char c)
{
	return (ascii_is_alpha_lower(c) || ascii_is_alpha_upper(c));
}

/**
 * Test whether a character is a decimal digit.
 *
 * \param[in] c  Character to test.
 * \return true iff `c` is a decimal digit, else false.
 */
static inline bool ascii_is_digit(char c)
{
	return (c >= '0' && c <= '9');
}

/**
 * Test whether a character is a positive/negative numerical sign.
 *
 * \param[in] c  Character to test.
 * \return true iff `c` is a sign, else false.
 */
static inline bool ascii_is_sign(char c)
{
	return (c == '-' || c == '+');
}

/**
 * Test whether a character is alphanumerical (upper or lower case).
 *
 * \param[in] c  Character to test.
 * \return true iff `c` is alphanumerical, else false.
 */
static inline bool ascii_is_alphanumerical(char c)
{
	return (ascii_is_alpha(c) || ascii_is_digit(c));
}

/**
 * Test whether a character is 'a' to 'f' (lowercase).
 *
 * \param[in] c  Character to test.
 * \return true iff `c` is 'a' to 'f' (lowercase), else false.
 */
static inline bool ascii_is_af_lower(char c)
{
	return (c >= 'a' && c <= 'f');
}

/**
 * Test whether a character is hexadecimal (lower case).
 *
 * \param[in] c  Character to test.
 * \return true iff `c` is hexadecimal, else false.
 */
static inline bool ascii_is_hex_lower(char c)
{
	return (ascii_is_digit(c) || ascii_is_af_lower(c));
}

/**
 * Test whether a character is 'A' to 'F' (uppercase).
 *
 * \param[in] c  Character to test.
 * \return true iff `c` is 'A' to 'F' (uppercase), else false.
 */
static inline bool ascii_is_af_upper(char c)
{
	return (c >= 'A' && c <= 'F');
}

/**
 * Test whether a character is hexadecimal (upper case).
 *
 * \param[in] c  Character to test.
 * \return true iff `c` is hexadecimal, else false.
 */
static inline bool ascii_is_hex_upper(char c)
{
	return (ascii_is_digit(c) || ascii_is_af_upper(c));
}

/**
 * Test whether a character is hexadecimal (upper or lower case).
 *
 * \param[in] c  Character to test.
 * \return true iff `c` is hexadecimal, else false.
 */
static inline bool ascii_is_hex(char c)
{
	return (ascii_is_digit(c) ||
			ascii_is_af_upper(c) ||
			ascii_is_af_lower(c));
}

/**
 * Convert a hexadecimal character to its value.
 *
 * \param[in] c  Character to convert.
 * \return value of character (0-15), or -256 if not a hexadecimal character.
 */
static inline int ascii_hex_to_value(char c)
{
	if (ascii_is_digit(c)) {
		return c - '0';
	} else if (ascii_is_af_lower(c)) {
		return c - 'a' + 10;
	} else if (ascii_is_af_upper(c)) {
		return c - 'A' + 10;
	}

	/* Invalid hex */
	return -256;
}

/**
 * Converts two hexadecimal characters to a single number
 *
 * \param[in] c1  most significant hex digit.
 * \param[in] c2  least significant hex digit.
 * \return the total value of the two digit hex number (0-255),
 *         or -ve if input not hex.
 */
static inline int ascii_hex_to_value_2_chars(char c1, char c2)
{
	return 16 * ascii_hex_to_value(c1) + ascii_hex_to_value(c2);
}

/**
 * Convert an upper case character to lower case.
 *
 * If the given character is not upper case alphabetical, it is returned
 * unchanged.
 *
 * \param[in] c  Character to convert.
 * \return lower case conversion of `c` else `c`.
 */
static inline char ascii_to_lower(char c)
{
	return (ascii_is_alpha_upper(c)) ? (c + 'a' - 'A') : c;
}

/**
 * Convert a lower case character to upper case.
 *
 * If the given character is not lower case alphabetical, it is returned
 * unchanged.
 *
 * \param[in] c  Character to convert.
 * \return upper case conversion of `c` else `c`.
 */
static inline char ascii_to_upper(char c)
{
	return (ascii_is_alpha_lower(c)) ? (c + 'A' - 'a') : c;
}

/**
 * Count consecutive lower case alphabetical characters in string.
 *
 * \param[in] str  String to count characters in.
 * \return number of consecutive lower case characters at start of `str`.
 */
static inline size_t ascii_count_alpha_lower(const char *str)
{
	size_t count = 0;
	while (ascii_is_alpha_lower(*(str++))) {
		count++;
	}
	return count;
}

/**
 * Count consecutive upper case alphabetical characters in string.
 *
 * \param[in] str  String to count characters in.
 * \return number of consecutive upper case characters at start of `str`.
 */
static inline size_t ascii_count_alpha_upper(const char *str)
{
	size_t count = 0;
	while (ascii_is_alpha_upper(*(str++))) {
		count++;
	}
	return count;
}

/**
 * Count consecutive alphabetical characters in string (upper or lower case).
 *
 * \param[in] str  String to count characters in.
 * \return number of consecutive alphabetical characters at start of `str`.
 */
static inline size_t ascii_count_alpha(const char *str)
{
	size_t count = 0;
	while (ascii_is_alpha(*(str++))) {
		count++;
	}
	return count;
}

/**
 * Count consecutive decial digit characters in string.
 *
 * \param[in] str  String to count characters in.
 * \return number of consecutive decimal digit characters at start of `str`.
 */
static inline size_t ascii_count_digit(const char *str)
{
	size_t count = 0;
	while (ascii_is_digit(*(str++))) {
		count++;
	}
	return count;
}

/**
 * Count consecutive characters either decimal digit or colon in string.
 *
 * \param[in] str  String to count characters in.
 * \return number of consecutive decimal or ':' characters at start of `str`.
 */
static inline size_t ascii_count_digit_or_colon(const char *str)
{
	size_t count = 0;
	while (ascii_is_digit(*str) || *str == ':') {
		count++;
		str++;
	}
	return count;
}

/**
 * Test for string equality (case insensitive).
 *
 * \param[in] s1  First string to compare.
 * \param[in] s2  Second string to compare.
 * \return true iff strings are equivalent, else false.
 */
static inline bool ascii_strings_equal_caseless(
		const char *s1, const char *s2)
{
	while (*s1 != '\0') {
		if (ascii_to_lower(*s1) != ascii_to_lower(*s2)) {
			break;
		}
		s1++;
		s2++;
	}
	return (ascii_to_lower(*s1) == ascii_to_lower(*s2));
}

/**
 * Test for string equality (case sensitive).
 *
 * \param[in] s1  First string to compare.
 * \param[in] s2  Second string to compare.
 * \return true iff strings are equal, else false.
 */
static inline bool ascii_strings_equal(
		const char *s1, const char *s2)
{
	while (*s1 != '\0') {
		if (*s1 != *s2) {
			break;
		}
		s1++;
		s2++;
	}
	return (*s1 == *s2);
}

/**
 * Count consecutive equal ascii characters (case insensitive).
 *
 * \param[in] s1  First string to compare.
 * \param[in] s2  Second string to compare.
 * \return number of equivalent characters.
 */
static inline size_t ascii_strings_count_equal_caseless(
		const char *s1, const char *s2)
{
	const char *s = s1;
	while (*s1 != '\0') {
		if (ascii_to_lower(*s1) != ascii_to_lower(*s2)) {
			break;
		}
		s1++;
		s2++;
	}
	return s1 - s;
}

/**
 * Count consecutive equal ascii characters (case sensitive).
 *
 * \param[in] s1  First string to compare.
 * \param[in] s2  Second string to compare.
 * \return number of equal characters.
 */
static inline size_t ascii_strings_count_equal(
		const char *s1, const char *s2)
{
	const char *s = s1;
	while (*s1 != '\0') {
		if (*s1 != *s2) {
			break;
		}
		s1++;
		s2++;
	}
	return s1 - s;
}

/**
 * Parse an int out of a string.
 *
 * \param[in]  str  String to parse integer out of.
 * \param[out] res  Returns parsed integer.
 * \return The number of characters consumed in `str`.
 *         Returning 0 indicates failure to parse an integer out of the string.
 */
static inline size_t ascii_string_to_int(const char *str, int *res)
{
	char *end = NULL;
	long long temp = strtoll(str, &end, 10);

	if (end == str || errno == ERANGE ||
			temp < INT_MIN || temp > INT_MAX) {
		return 0;
	}

	*res = temp;
	return end - str;
}

#endif







netsurf-vince/pdf/utils/bloom.c

/*
 * Copyright 2013 Rob Kendrick <rjek@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Trivial bloom filter
 */

#include <stdlib.h>
#include "utils/bloom.h"
#include "utils/utils.h"

/**
 * Hash a string, returning a 32bit value.  The hash algorithm used is
 * Fowler Noll Vo - a very fast and simple hash, ideal for short strings.
 * See http://en.wikipedia.org/wiki/Fowler_Noll_Vo_hash for more details.
 *
 * \param  datum   The string to hash.
 * \param  len	   size_t of data length.
 * \return The calculated hash value for the datum.
 */

static inline uint32_t fnv(const char *datum, size_t len)
{
	uint32_t z = 0x811c9dc5;
	
	if (datum == NULL)
		return 0;

	while (len--) {
		z *= 0x01000193;
		z ^= *datum++;
	}

	return z;
}

struct bloom_filter {
	size_t size;
	uint32_t items;
	uint8_t filter[FLEX_ARRAY_LEN_DECL];
};

struct bloom_filter *bloom_create(size_t size)
{
	struct bloom_filter *r = calloc(sizeof(*r) + size, 1);
        
	if (r == NULL)
		return NULL;
        
	r->size = size;
        
	return r;
}

void bloom_destroy(struct bloom_filter *b)
{
        free(b);
}

void bloom_insert_str(struct bloom_filter *b, const char *s, size_t z)
{
	uint32_t hash = fnv(s, z);
	bloom_insert_hash(b, hash);
}

void bloom_insert_hash(struct bloom_filter *b, uint32_t hash)
{
	unsigned int index = hash % (b->size << 3);
	unsigned int byte_index = index >> 3;
	unsigned int bit_index = index & 7;

	b->filter[byte_index] |= (1 << bit_index);
	b->items++;
}

bool bloom_search_str(struct bloom_filter *b, const char *s, size_t z)
{
	uint32_t hash = fnv(s, z);
	return bloom_search_hash(b, hash);
}

bool bloom_search_hash(struct bloom_filter *b, uint32_t hash)
{
	unsigned int index = hash % (b->size << 3);
	unsigned int byte_index = index >> 3;
	unsigned int bit_index = index & 7;
	
	return (b->filter[byte_index] & (1 << bit_index)) != 0;
}

uint32_t bloom_items(struct bloom_filter *b)
{
	return b->items;
}








netsurf-vince/pdf/utils/bloom.h

/*
 * Copyright 2013 Rob Kendrick <rjek@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Trivial bloom filter */

#ifndef _NETSURF_UTILS_BLOOM_H_
#define _NETSURF_UTILS_BLOOM_H_

#include <stdbool.h>
#include <stddef.h>
#include <stdint.h>

struct bloom_filter;

/**
 * Create a new bloom filter.
 * 
 * \param size Size of bloom filter in bytes
 * \return Handle for newly-created bloom filter, or NULL
 */
struct bloom_filter *bloom_create(size_t size);

/**
 * Destroy a previously-created bloom filter
 * 
 * \param b Bloom filter to destroy
 */
void bloom_destroy(struct bloom_filter *b);

/**
 * Insert a string of given length (may include NULs) into the filter,
 * using an internal hash function.
 * 
 * \param b Bloom filter to add to
 * \param s Pointer to data
 * \param z Length of data
 */
void bloom_insert_str(struct bloom_filter *b, const char *s, size_t z);

/**
 * Insert a given hash value into the filter, should you already have
 * one to hand.
 * 
 * \param b Bloom filter to add to
 * \param hash Value to add
 */
void bloom_insert_hash(struct bloom_filter *b, uint32_t hash);

/**
 * Search the filter for the given string, assuming it was added by
 * bloom_insert_str().   May return false-positives.
 * 
 * \param b Bloom filter to search
 * \param s Pointer to data to search for
 * \param z Length of data
 * 
 * \return False if never added, True if it might have been.
 */
bool bloom_search_str(struct bloom_filter *b, const char *s, size_t z);

/**
 * Search the filter for the given hash value, assuming it was added by
 * bloom_insert_hash().  May return false-positives.
 * 
 * \param b Bloom filter to search
 * \param hash Hash value to search for
 * 
 * \return False if never added, True if it might have been.
 */
bool bloom_search_hash(struct bloom_filter *b, uint32_t hash);

/**
 * Find out how many items have been added to this bloom filter.  This
 * is useful for deciding the size of a new bloom filter should you
 * need to rehash it.
 * 
 * \param b Bloom filter to examine
 * 
 * \return Number of items that have been added
 */
uint32_t bloom_items(struct bloom_filter *b);

#endif







netsurf-vince/pdf/utils/config.h

/*
 * Copyright 2003-7 John M Bell <jmb202@ecs.soton.ac.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_UTILS_CONFIG_H_
#define NETSURF_UTILS_CONFIG_H_

#include <stddef.h>

#if defined(__NetBSD__)
#include <sys/param.h>
#if (defined(__NetBSD_Version__) && __NetBSD_Prereq__(8,0,0))
#define NetBSD_v8
#endif
#endif

/* Try to detect which features the target OS supports */

#if (defined(_GNU_SOURCE) && \
     !defined(__APPLE__) || \
     defined(__amigaos4__) || \
     defined(__HAIKU__) || \
     (defined(_POSIX_C_SOURCE) && ((_POSIX_C_SOURCE - 0) >= 200809L)) && \
     !defined(__riscos__))
#define HAVE_STRNDUP
#else
#undef HAVE_STRNDUP
char *strndup(const char *s, size_t n);
#endif

#if ((defined(_GNU_SOURCE) ||			\
      defined(__APPLE__) ||			\
      defined(__HAIKU__) ||			\
      defined(__NetBSD__) ||			\
      defined(__OpenBSD__)) &&			\
     !defined(__serenity__))
#define HAVE_STRCASESTR
#else
#undef HAVE_STRCASESTR
char *strcasestr(const char *haystack, const char *needle);
#endif

/* Although these platforms might have strftime or strptime they
 *  appear not to support the time_t seconds format specifier.
 */
#if (defined(_WIN32) ||	      \
     defined(__riscos__) ||   \
     defined(__HAIKU__) ||    \
     defined(__BEOS__) ||     \
     defined(__amigaos4__) || \
     defined(__AMIGA__) ||    \
     defined(__MINT__))
#undef HAVE_STRPTIME
#undef HAVE_STRFTIME
#else
#define HAVE_STRPTIME
#define HAVE_STRFTIME
#endif

/* For some reason, UnixLib defines this unconditionally. Assume we're using
 *  UnixLib if building for RISC OS.
 */
#if ((defined(_GNU_SOURCE) && !defined(__APPLE__)) ||	\
     defined(__riscos__) || \
     defined(NetBSD_v8))
#define HAVE_STRCHRNUL
#else
#undef HAVE_STRCHRNUL
char *strchrnul(const char *s, int c);
#endif

/*
 * amigaos3 declares this but does not have it in its actual library
 */
#define HAVE_STRTOULL
#if !defined(__amigaos4__) && defined(__AMIGA__)
#undef HAVE_STRTOULL
#endif

#define HAVE_SYS_SELECT
#define HAVE_POSIX_INET_HEADERS
#if (defined(_WIN32))
#undef HAVE_SYS_SELECT
#undef HAVE_POSIX_INET_HEADERS
#endif

#define HAVE_INETATON
#if (defined(_WIN32) || \
     defined(__serenity__))
#undef HAVE_INETATON
#endif

#define HAVE_INETPTON
#if (defined(_WIN32))
#undef HAVE_INETPTON
#endif

#define HAVE_UTSNAME
#if (defined(_WIN32))
#undef HAVE_UTSNAME
#endif

#define HAVE_REALPATH
#if (defined(_WIN32))
#undef HAVE_REALPATH
char *realpath(const char *path, char *resolved_path);
#endif

#define HAVE_MKDIR
#if (defined(_WIN32))
#undef HAVE_MKDIR
#endif

#define HAVE_SIGPIPE
#if (defined(_WIN32))
#undef HAVE_SIGPIPE
#endif

#define HAVE_STDOUT
#if (defined(_WIN32))
#undef HAVE_STDOUT
#endif

#define HAVE_MMAP
#if (defined(_WIN32) || defined(__riscos__) || defined(__HAIKU__) || defined(__BEOS__) || defined(__amigaos4__) || defined(__AMIGA__) || defined(__MINT__))
#undef HAVE_MMAP
#endif

#define HAVE_SCANDIR
#if (defined(_WIN32) ||				\
     defined(__serenity__))
#undef HAVE_SCANDIR
#endif

#define HAVE_REGEX
#if (defined(__serenity__))
#undef HAVE_REGEX
#endif

/* execinfo available for backtrace */
#if ((defined(__linux__) && defined(__GLIBC__) && !defined(__UCLIBC__)) || \
     defined(__APPLE__))
#define HAVE_EXECINFO
#endif

/* This section toggles build options on and off.
 * Simply undefine a symbol to turn the relevant feature off.
 *
 * IF ADDING A FEATURE HERE, ADD IT TO Docs/Doxyfile's "PREDEFINED" DEFINITION AS WELL.
 */

/* Platform specific features */
#if defined(riscos)
    /* Theme auto-install */
    #define WITH_THEME_INSTALL
#elif defined(__HAIKU__) || defined(__BEOS__)
    /* for intptr_t */
    #include <inttypes.h>
    #if defined(__HAIKU__)
        /*not yet: #define WITH_MMAP*/
    #endif
    #if defined(__BEOS__)
    	/* Not even BONE has it. */
    	#define NO_IPV6 1
    #endif
#else
    /* We're likely to have a working mmap() */
    #define WITH_MMAP
#endif

/* IPv6 */
#if (defined(__amigaos4__) ||			\
     defined(__AMIGA__) ||			\
     defined(nsatari) ||			\
     defined(__serenity__))
	#define NO_IPV6
#endif

#endif
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/*
 * Copyright 2012 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Core string lists
 *
 * three macros must be defined to use this header
 * CORESTRING_LWC_VALUE - wapcaplet strings with a value not derived from name
 * CORESTRING_DOM_VALUE - dom strings with a value not derived from name
 * CORESTRING_NSURL - nsurl from given url
 *
 * two helper macros are defined that allow simple mapping strings
 * CORESTRING_LWC_STRING - libwapcaplet strings with a simple name value mapping
 * CORESTRING_DOM_STRING - dom strings with a simple name value mapping
 *
 * \note This header is specificaly intented to be included multiple
 *   times with different macro definitions so there is no guard.
 */

#if !defined(CORESTRING_LWC_VALUE) | !defined(CORESTRING_DOM_VALUE) | !defined(CORESTRING_NSURL)
#error "missing macro definition. This header must not be directly included"
#endif

#undef CORESTRING_LWC_STRING
#define CORESTRING_LWC_STRING(NAME) CORESTRING_LWC_VALUE(NAME, #NAME)

#undef CORESTRING_DOM_STRING
#define CORESTRING_DOM_STRING(NAME) CORESTRING_DOM_VALUE(NAME, #NAME);

/* lwc_string strings */
CORESTRING_LWC_STRING(a);
CORESTRING_LWC_STRING(about);
CORESTRING_LWC_STRING(abscenter);
CORESTRING_LWC_STRING(absmiddle);
CORESTRING_LWC_STRING(align);
CORESTRING_LWC_STRING(applet);
CORESTRING_LWC_STRING(base);
CORESTRING_LWC_STRING(baseline);
CORESTRING_LWC_STRING(body);
CORESTRING_LWC_STRING(bottom);
CORESTRING_LWC_STRING(button);
CORESTRING_LWC_STRING(caption);
CORESTRING_LWC_STRING(charset);
CORESTRING_LWC_STRING(center);
CORESTRING_LWC_STRING(checkbox);
CORESTRING_LWC_STRING(circle);
CORESTRING_LWC_STRING(col);
CORESTRING_LWC_STRING(data);
CORESTRING_LWC_STRING(default);
CORESTRING_LWC_STRING(div);
CORESTRING_LWC_STRING(embed);
CORESTRING_LWC_STRING(file);
CORESTRING_LWC_STRING(filename);
CORESTRING_LWC_STRING(font);
CORESTRING_LWC_STRING(frame);
CORESTRING_LWC_STRING(frameset);
CORESTRING_LWC_STRING(ftp);
CORESTRING_LWC_STRING(h1);
CORESTRING_LWC_STRING(h2);
CORESTRING_LWC_STRING(h3);
CORESTRING_LWC_STRING(h4);
CORESTRING_LWC_STRING(h5);
CORESTRING_LWC_STRING(h6);
CORESTRING_LWC_STRING(head);
CORESTRING_LWC_STRING(hidden);
CORESTRING_LWC_STRING(hr);
CORESTRING_LWC_STRING(html);
CORESTRING_LWC_STRING(http);
CORESTRING_LWC_STRING(https);
CORESTRING_LWC_STRING(icon);
CORESTRING_LWC_STRING(iframe);
CORESTRING_LWC_STRING(image);
CORESTRING_LWC_STRING(img);
CORESTRING_LWC_STRING(includesubdomains);
CORESTRING_LWC_STRING(input);
CORESTRING_LWC_STRING(javascript);
CORESTRING_LWC_STRING(justify);
CORESTRING_LWC_STRING(left);
CORESTRING_LWC_STRING(li);
CORESTRING_LWC_STRING(link);
CORESTRING_LWC_STRING(mailto);
CORESTRING_LWC_STRING(meta);
CORESTRING_LWC_STRING(middle);
CORESTRING_LWC_STRING(no);
CORESTRING_LWC_STRING(noscript);
CORESTRING_LWC_STRING(object);
CORESTRING_LWC_STRING(optgroup);
CORESTRING_LWC_STRING(option);
CORESTRING_LWC_STRING(p);
CORESTRING_LWC_STRING(param);
CORESTRING_LWC_STRING(password);
CORESTRING_LWC_STRING(poly);
CORESTRING_LWC_STRING(polygon);
CORESTRING_LWC_STRING(post);
CORESTRING_LWC_STRING(radio);
CORESTRING_LWC_STRING(rect);
CORESTRING_LWC_STRING(rectangle);
CORESTRING_LWC_STRING(refresh);
CORESTRING_LWC_STRING(reset);
CORESTRING_LWC_STRING(resource);
CORESTRING_LWC_STRING(right);
CORESTRING_LWC_STRING(search);
CORESTRING_LWC_STRING(select);
CORESTRING_LWC_STRING(src);
CORESTRING_LWC_STRING(style);
CORESTRING_LWC_STRING(submit);
CORESTRING_LWC_STRING(table);
CORESTRING_LWC_STRING(tbody);
CORESTRING_LWC_STRING(td);
CORESTRING_LWC_STRING(text);
CORESTRING_LWC_STRING(textarea);
CORESTRING_LWC_STRING(texttop);
CORESTRING_LWC_STRING(tfoot);
CORESTRING_LWC_STRING(th);
CORESTRING_LWC_STRING(thead);
CORESTRING_LWC_STRING(title);
CORESTRING_LWC_STRING(top);
CORESTRING_LWC_STRING(tr);
CORESTRING_LWC_STRING(ul);
CORESTRING_LWC_STRING(url);
CORESTRING_LWC_STRING(yes);
CORESTRING_LWC_STRING(_blank);
CORESTRING_LWC_STRING(_parent);
CORESTRING_LWC_STRING(_self);
CORESTRING_LWC_STRING(_top);
CORESTRING_LWC_STRING(443);

/* unusual lwc strings */
CORESTRING_LWC_VALUE(shortcut_icon, "shortcut icon");
CORESTRING_LWC_VALUE(slash_, "/");
CORESTRING_LWC_VALUE(max_age, "max-age");
CORESTRING_LWC_VALUE(no_cache, "no-cache");
CORESTRING_LWC_VALUE(no_store, "no-store");
CORESTRING_LWC_VALUE(query_auth, "query/auth");
CORESTRING_LWC_VALUE(query_ssl, "query/ssl");
CORESTRING_LWC_VALUE(query_timeout, "query/timeout");
CORESTRING_LWC_VALUE(query_fetcherror, "query/fetcherror");
CORESTRING_LWC_VALUE(x_ns_css, "x-ns-css");

/* mime types */
CORESTRING_LWC_VALUE(multipart_form_data, "multipart/form-data");
CORESTRING_LWC_VALUE(text_css, "text/css");
CORESTRING_LWC_VALUE(unknown_unknown, "unknown/unknown");
CORESTRING_LWC_VALUE(application_unknown, "application/unknown");
CORESTRING_LWC_VALUE(any, "*/*");
CORESTRING_LWC_VALUE(text_xml, "text/xml");
CORESTRING_LWC_VALUE(application_xml, "application/xml");
CORESTRING_LWC_VALUE(text_html, "text/html");
CORESTRING_LWC_VALUE(text_plain, "text/plain");
CORESTRING_LWC_VALUE(application_octet_stream, "application/octet-stream");
CORESTRING_LWC_VALUE(image_gif, "image/gif");
CORESTRING_LWC_VALUE(image_png, "image/png");
CORESTRING_LWC_VALUE(image_jpeg, "image/jpeg");
CORESTRING_LWC_VALUE(image_bmp, "image/bmp");
CORESTRING_LWC_VALUE(image_vnd_microsoft_icon, "image/vnd.microsoft.icon");
CORESTRING_LWC_VALUE(image_webp, "image/webp");
CORESTRING_LWC_VALUE(application_rss_xml, "application/rss+xml");
CORESTRING_LWC_VALUE(application_atom_xml, "application/atom+xml");
CORESTRING_LWC_VALUE(audio_wave, "audio/wave");
CORESTRING_LWC_VALUE(application_ogg, "application/ogg");
CORESTRING_LWC_VALUE(video_webm, "video/webm");
CORESTRING_LWC_VALUE(application_x_rar_compressed, "application/x-rar-compressed");
CORESTRING_LWC_VALUE(application_zip, "application/zip");
CORESTRING_LWC_VALUE(application_x_gzip, "application/x-gzip");
CORESTRING_LWC_VALUE(application_postscript, "application/postscript");
CORESTRING_LWC_VALUE(application_pdf, "application/pdf");
CORESTRING_LWC_VALUE(video_mp4, "video/mp4");
CORESTRING_LWC_VALUE(image_svg, "image/svg+xml");


/* DOM strings */
CORESTRING_DOM_STRING(a);
CORESTRING_DOM_STRING(abort);
CORESTRING_DOM_STRING(afterprint);
CORESTRING_DOM_STRING(align);
CORESTRING_DOM_STRING(alt);
CORESTRING_DOM_STRING(area);
CORESTRING_DOM_STRING(ArrowDown);
CORESTRING_DOM_STRING(ArrowLeft);
CORESTRING_DOM_STRING(ArrowRight);
CORESTRING_DOM_STRING(ArrowUp);
CORESTRING_DOM_STRING(async);
CORESTRING_DOM_STRING(background);
CORESTRING_DOM_STRING(beforeprint);
CORESTRING_DOM_STRING(beforeunload);
CORESTRING_DOM_STRING(bgcolor);
CORESTRING_DOM_STRING(blur);
CORESTRING_DOM_STRING(border);
CORESTRING_DOM_STRING(bordercolor);
CORESTRING_DOM_STRING(cancel);
CORESTRING_DOM_STRING(canplay);
CORESTRING_DOM_STRING(canplaythrough);
CORESTRING_DOM_STRING(cellpadding);
CORESTRING_DOM_STRING(cellspacing);
CORESTRING_DOM_STRING(change);
CORESTRING_DOM_STRING(charset);
CORESTRING_DOM_STRING(class);
CORESTRING_DOM_STRING(classid);
CORESTRING_DOM_STRING(click);
CORESTRING_DOM_STRING(close);
CORESTRING_DOM_STRING(codebase);
CORESTRING_DOM_STRING(color);
CORESTRING_DOM_STRING(cols);
CORESTRING_DOM_STRING(colspan);
CORESTRING_DOM_STRING(content);
CORESTRING_DOM_STRING(contextmenu);
CORESTRING_DOM_STRING(coords);
CORESTRING_DOM_STRING(cuechange);
CORESTRING_DOM_STRING(data);
CORESTRING_DOM_STRING(dblclick);
CORESTRING_DOM_STRING(defer);
CORESTRING_DOM_STRING(DOMAttrModified);
CORESTRING_DOM_STRING(DOMNodeInserted);
CORESTRING_DOM_STRING(DOMNodeInsertedIntoDocument);
CORESTRING_DOM_STRING(DOMSubtreeModified);
CORESTRING_DOM_STRING(drag);
CORESTRING_DOM_STRING(dragend);
CORESTRING_DOM_STRING(dragenter);
CORESTRING_DOM_STRING(dragleave);
CORESTRING_DOM_STRING(dragover);
CORESTRING_DOM_STRING(dragstart);
CORESTRING_DOM_STRING(drop);
CORESTRING_DOM_STRING(durationchange);
CORESTRING_DOM_STRING(emptied);
CORESTRING_DOM_STRING(End);
CORESTRING_DOM_STRING(ended);
CORESTRING_DOM_STRING(error);
CORESTRING_DOM_STRING(Escape);
CORESTRING_DOM_STRING(focus);
CORESTRING_DOM_STRING(frameborder);
CORESTRING_DOM_STRING(hashchange);
CORESTRING_DOM_STRING(height);
CORESTRING_DOM_STRING(Home);
CORESTRING_DOM_STRING(href);
CORESTRING_DOM_STRING(hreflang);
CORESTRING_DOM_STRING(hspace);
/* http-equiv: see below */
CORESTRING_DOM_STRING(id);
CORESTRING_DOM_STRING(input);
CORESTRING_DOM_STRING(invalid);
CORESTRING_DOM_STRING(keydown);
CORESTRING_DOM_STRING(keypress);
CORESTRING_DOM_STRING(keyup);
CORESTRING_DOM_STRING(link);
CORESTRING_DOM_STRING(languagechange);
CORESTRING_DOM_STRING(load);
CORESTRING_DOM_STRING(loadeddata);
CORESTRING_DOM_STRING(loadedmetadata);
CORESTRING_DOM_STRING(loadstart);
CORESTRING_DOM_STRING(map);
CORESTRING_DOM_STRING(marginheight);
CORESTRING_DOM_STRING(marginwidth);
CORESTRING_DOM_STRING(media);
CORESTRING_DOM_STRING(message);
CORESTRING_DOM_STRING(mousedown);
CORESTRING_DOM_STRING(mousemove);
CORESTRING_DOM_STRING(mouseout);
CORESTRING_DOM_STRING(mouseover);
CORESTRING_DOM_STRING(mouseup);
CORESTRING_DOM_STRING(mousewheel);
CORESTRING_DOM_STRING(name);
CORESTRING_DOM_STRING(nohref);
CORESTRING_DOM_STRING(noresize);
CORESTRING_DOM_STRING(nowrap);
CORESTRING_DOM_STRING(offline);
CORESTRING_DOM_STRING(online);
CORESTRING_DOM_STRING(PageDown);
CORESTRING_DOM_STRING(pagehide);
CORESTRING_DOM_STRING(pageshow);
CORESTRING_DOM_STRING(PageUp);
CORESTRING_DOM_STRING(pause);
CORESTRING_DOM_STRING(play);
CORESTRING_DOM_STRING(playing);
CORESTRING_DOM_STRING(popstate);
CORESTRING_DOM_STRING(progress);
CORESTRING_DOM_STRING(ratechange);
CORESTRING_DOM_STRING(readystatechange);
CORESTRING_DOM_STRING(rect);
CORESTRING_DOM_STRING(rel);
CORESTRING_DOM_STRING(reset);
CORESTRING_DOM_STRING(resize);
CORESTRING_DOM_STRING(rows);
CORESTRING_DOM_STRING(rowspan);
CORESTRING_DOM_STRING(scroll);
CORESTRING_DOM_STRING(scrolling);
CORESTRING_DOM_STRING(seeked);
CORESTRING_DOM_STRING(seeking);
CORESTRING_DOM_STRING(select);
CORESTRING_DOM_STRING(selected);
CORESTRING_DOM_STRING(shape);
CORESTRING_DOM_STRING(show);
CORESTRING_DOM_STRING(size);
CORESTRING_DOM_STRING(sizes);
CORESTRING_DOM_STRING(src);
CORESTRING_DOM_STRING(stalled);
CORESTRING_DOM_STRING(storage);
CORESTRING_DOM_STRING(style);
CORESTRING_DOM_STRING(submit);
CORESTRING_DOM_STRING(suspend);
CORESTRING_DOM_STRING(target);
CORESTRING_DOM_STRING(text);
CORESTRING_DOM_STRING(timeupdate);
CORESTRING_DOM_STRING(title);
CORESTRING_DOM_STRING(type);
CORESTRING_DOM_STRING(unload);
CORESTRING_DOM_STRING(valign);
CORESTRING_DOM_STRING(value);
CORESTRING_DOM_STRING(vlink);
CORESTRING_DOM_STRING(volumechange);
CORESTRING_DOM_STRING(vspace);
CORESTRING_DOM_STRING(waiting);
CORESTRING_DOM_STRING(width);
/* DOM node names, not really CSS */
CORESTRING_DOM_STRING(BUTTON);
CORESTRING_DOM_STRING(HTML);
CORESTRING_DOM_STRING(INPUT);
CORESTRING_DOM_STRING(SELECT);
CORESTRING_DOM_STRING(TEXTAREA);
CORESTRING_DOM_STRING(TITLE);
CORESTRING_DOM_STRING(BODY);
CORESTRING_DOM_STRING(HEAD);
CORESTRING_DOM_STRING(SCRIPT);
/* DOM input types, not really CSS */
CORESTRING_DOM_STRING(button);
CORESTRING_DOM_STRING(image);
CORESTRING_DOM_STRING(radio);
CORESTRING_DOM_STRING(checkbox);
CORESTRING_DOM_STRING(file);
/* DOM event prefix */
CORESTRING_DOM_STRING(on);
/* DOM events forwarded from body to window */
CORESTRING_DOM_STRING(onblur);
CORESTRING_DOM_STRING(onerror);
CORESTRING_DOM_STRING(onfocus);
CORESTRING_DOM_STRING(onload);
CORESTRING_DOM_STRING(onresize);
CORESTRING_DOM_STRING(onscroll);
/* Corestrings used by DOM event registration */
CORESTRING_DOM_STRING(autocomplete);
CORESTRING_DOM_STRING(autocompleteerror);
CORESTRING_DOM_STRING(dragexit);
CORESTRING_DOM_STRING(mouseenter);
CORESTRING_DOM_STRING(mouseleave);
CORESTRING_DOM_STRING(wheel);
CORESTRING_DOM_STRING(sort);
CORESTRING_DOM_STRING(toggle);
/* DOM userdata keys, not really CSS */
CORESTRING_DOM_STRING(__ns_key_box_node_data);
CORESTRING_DOM_STRING(__ns_key_libcss_node_data);
CORESTRING_DOM_STRING(__ns_key_file_name_node_data);
CORESTRING_DOM_STRING(__ns_key_image_coords_node_data);
CORESTRING_DOM_STRING(__ns_key_html_content_data);
CORESTRING_DOM_STRING(__ns_key_canvas_node_data);

/* unusual DOM strings */
CORESTRING_DOM_VALUE(text_javascript, "text/javascript");
CORESTRING_DOM_VALUE(http_equiv, "http-equiv");
CORESTRING_DOM_VALUE(html_namespace, "http://www.w3.org/1999/xhtml");

CORESTRING_NSURL(about_blank, "about:blank");
CORESTRING_NSURL(about_query_ssl, "about:query/ssl");
CORESTRING_NSURL(about_query_auth, "about:query/auth");
CORESTRING_NSURL(about_query_timeout, "about:query/timeout");
CORESTRING_NSURL(about_query_fetcherror, "about:query/fetcherror");

#undef CORESTRING_LWC_STRING
#undef CORESTRING_DOM_STRING







netsurf-vince/pdf/utils/corestrings.c

/*
 * Copyright 2012 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Useful interned string tables implementation.
 */

#include <dom/dom.h>

#include "utils/corestrings.h"
#include "utils/nsurl.h"
#include "utils/utils.h"

/* define corestrings */
#define CORESTRING_LWC_VALUE(NAME,VALUE) lwc_string *corestring_lwc_##NAME
#define CORESTRING_DOM_VALUE(NAME,VALUE) dom_string *corestring_dom_##NAME
#define CORESTRING_NSURL(NAME,VALUE) nsurl *corestring_nsurl_##NAME
#include "utils/corestringlist.h"
#undef CORESTRING_LWC_VALUE
#undef CORESTRING_DOM_VALUE
#undef CORESTRING_NSURL

/* exported interface documented in utils/corestrings.h */
nserror corestrings_fini(void)
{
#define CORESTRING_LWC_VALUE(NAME,VALUE)				\
	do {								\
		if (corestring_lwc_##NAME != NULL) {			\
			lwc_string_unref(corestring_lwc_##NAME);	\
			corestring_lwc_##NAME = NULL;			\
		}							\
	} while (0)

#define CORESTRING_DOM_VALUE(NAME,VALUE)				\
	do {								\
		if (corestring_dom_##NAME != NULL) {			\
			dom_string_unref(corestring_dom_##NAME);	\
			corestring_dom_##NAME = NULL;			\
		}							\
	} while (0)

#define CORESTRING_NSURL(NAME,VALUE)					\
	do {								\
		if (corestring_nsurl_##NAME != NULL) {			\
			nsurl_unref(corestring_nsurl_##NAME);		\
			corestring_nsurl_##NAME = NULL;			\
		}							\
	} while (0)


#include "utils/corestringlist.h"

#undef CORESTRING_LWC_VALUE
#undef CORESTRING_DOM_VALUE
#undef CORESTRING_NSURL

	return NSERROR_OK;
}


/* exported interface documented in utils/corestrings.h */
nserror corestrings_init(void)
{
	lwc_error lerror;
	nserror error;
	dom_exception exc;

#define CORESTRING_LWC_VALUE(NAME,VALUE)				\
	do {								\
		lerror = lwc_intern_string(				\
			(const char *)VALUE,				\
			sizeof(VALUE) - 1,				\
			&corestring_lwc_##NAME );			\
		if ((lerror != lwc_error_ok) ||				\
		    (corestring_lwc_##NAME == NULL)) {			\
			error = NSERROR_NOMEM;				\
			goto error;					\
		}							\
	} while(0)

#define CORESTRING_DOM_VALUE(NAME,VALUE)				\
	do {								\
		exc = dom_string_create_interned(			\
				(const uint8_t *)VALUE,			\
				sizeof(VALUE) - 1,			\
				&corestring_dom_##NAME );		\
		if ((exc != DOM_NO_ERR) ||				\
				(corestring_dom_##NAME == NULL)) {	\
			error = NSERROR_NOMEM;				\
			goto error;					\
		}							\
	} while(0)

#define CORESTRING_NSURL(NAME,VALUE)					\
	do {								\
		error = nsurl_create(VALUE,				\
				     &corestring_nsurl_##NAME);		\
		if (error != NSERROR_OK) {				\
			goto error;					\
		}							\
	} while(0)

#include "utils/corestringlist.h"

#undef CORESTRING_LWC_VALUE
#undef CORESTRING_DOM_VALUE
#undef CORESTRING_NSURL

	return NSERROR_OK;

error:
	corestrings_fini();

	return error;
}
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/*
 * Copyright 2012 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Useful interned string pointers (interface).
 */

#ifndef NETSURF_UTILS_CORESTRINGS_H_
#define NETSURF_UTILS_CORESTRINGS_H_

#include <libwapcaplet/libwapcaplet.h>
#include "utils/errors.h"

/** File url prefix. */
#define FILE_SCHEME_PREFIX "file:///"

/** File url prefix length. */
#define FILE_SCHEME_PREFIX_LEN 8

/**
 * Initialise the core string tables
 *
 * \return NSERROR_OK on success else appropriate error code
 */
nserror corestrings_init(void);

/**
 * free resources of core string tables.
 *
 * \return NSERROR_OK on success else appropriate error code
 */
nserror corestrings_fini(void);

struct dom_string;

/* declare corestrings */
#define CORESTRING_LWC_VALUE(NAME,VALUE)		\
	extern lwc_string *corestring_lwc_##NAME
#define CORESTRING_DOM_VALUE(NAME,VALUE)		\
	extern struct dom_string *corestring_dom_##NAME
#define CORESTRING_NSURL(NAME,VALUE) \
	extern struct nsurl *corestring_nsurl_##NAME
#include "utils/corestringlist.h"
#undef CORESTRING_LWC_VALUE
#undef CORESTRING_DOM_VALUE
#undef CORESTRING_NSURL

#endif
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/*
 * Copyright 2016 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * directory traversal and entry
 *
 * This allows the obtaining of standard directory entry routines
 * functions in a uniform way despite any oddities in headers and
 * supported API between OS.
 *
 * \note This functionality was previously provided as a side effect of the
 *  utils config header include.
 */

#ifndef NETSURF_UTILS_DIRENT_H
#define NETSURF_UTILS_DIRENT_H

#include "utils/config.h"

#include <dirent.h>

#ifndef HAVE_SCANDIR

int alphasort(const struct dirent **d1, const struct dirent **d2);
int scandir(const char *dir, struct dirent ***namelist,
		int (*sel)(const struct dirent *),
		int (*compar)(const struct dirent **, const struct dirent **));
#endif

#endif
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/*
 * Copyright 2009 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Error codes
 */

#ifndef NETSURF_UTILS_ERRORS_H_
#define NETSURF_UTILS_ERRORS_H_

/**
 * Enumeration of error codes
 */
typedef enum {
	NSERROR_OK,                     /**< No error */
	NSERROR_UNKNOWN,                /**< Unknown error - DO *NOT* USE */
	NSERROR_NOMEM,                  /**< Memory exhaustion */
	NSERROR_NO_FETCH_HANDLER,       /**< No fetch handler for URL scheme */
	NSERROR_NOT_FOUND,              /**< Requested item not found */
	NSERROR_NOT_DIRECTORY,          /**< Missing directory */
	NSERROR_SAVE_FAILED,            /**< Failed to save data */
	NSERROR_CLONE_FAILED,           /**< Failed to clone handle */
	NSERROR_INIT_FAILED,            /**< Initialisation failed */
	NSERROR_BMP_ERROR,              /**< A BMP error occurred */
	NSERROR_GIF_ERROR,              /**< A GIF error occurred */
	NSERROR_ICO_ERROR,              /**< A ICO error occurred */
	NSERROR_PNG_ERROR,              /**< A PNG error occurred */
	NSERROR_SPRITE_ERROR,           /**< A RISC OS Sprite error occurred */
	NSERROR_SVG_ERROR,              /**< A SVG error occurred */
	NSERROR_BAD_ENCODING,           /**< The character set is unknown */
	NSERROR_NEED_DATA,              /**< More data needed */
	NSERROR_ENCODING_CHANGE,        /**< The character changed */
	NSERROR_BAD_PARAMETER,          /**< Bad Parameter */
	NSERROR_INVALID,                /**< Invalid data */
	NSERROR_BOX_CONVERT,            /**< Box conversion failed */
	NSERROR_STOPPED,                /**< Content conversion stopped */
	NSERROR_DOM,                    /**< DOM call returned error */
	NSERROR_CSS,                    /**< CSS call returned error */
	NSERROR_CSS_BASE,               /**< CSS base sheet failed */
	NSERROR_BAD_URL,                /**< Bad URL */
	NSERROR_BAD_CONTENT,            /**< Bad Content */
	NSERROR_FRAME_DEPTH,            /**< Exceeded frame depth */
	NSERROR_PERMISSION,             /**< Permission error */
	NSERROR_NOSPACE,                /**< Insufficient space */
	NSERROR_BAD_SIZE,               /**< Bad size */
	NSERROR_NOT_IMPLEMENTED,        /**< Functionality is not implemented */
	NSERROR_BAD_REDIRECT,           /**< Fetch encountered a bad redirect */
	NSERROR_BAD_AUTH,               /**< Fetch needs authentication data */
	NSERROR_BAD_CERTS,              /**< Fetch needs certificate chain check */
	NSERROR_TIMEOUT,                /**< Operation timed out */
} nserror;

#endif
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/*
 * Copyright 2014 vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Table operations for files with posix compliant path separator.
 */

#include <stdarg.h>
#include <string.h>
#include <stdio.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <unistd.h>
#include <errno.h>

#include "desktop/gui_internal.h"

#include "utils/utils.h"
#include "utils/corestrings.h"
#include "utils/url.h"
#include "utils/nsurl.h"
#include "utils/string.h"
#include "utils/file.h"
#include "utils/dirent.h"

#ifdef nsamiga
#include "frontends/amiga/os3support.h"
#endif

/**
 * Generate a posix path from one or more component elemnts.
 *
 * If a string is allocated it must be freed by the caller.
 *
 * @param[in,out] str pointer to string pointer if this is NULL enough
 *                    storage will be allocated for the complete path.
 * @param[in,out] size The size of the space available if \a str not
 *                     NULL on input and if not NULL set to the total
 *                     output length on output.
 * @param[in] nelm The number of elements.
 * @param[in] ap The elements of the path as string pointers.
 * @return NSERROR_OK and the complete path is written to str
 *         or error code on faliure.
 */
static nserror posix_vmkpath(char **str, size_t *size, size_t nelm, va_list ap)
{
	return vsnstrjoin(str, size, '/', nelm, ap);
}

/**
 * Get the basename of a file using posix path handling.
 *
 * This gets the last element of a path and returns it.
 *
 * @param[in] path The path to extract the name from.
 * @param[in,out] str Pointer to string pointer if this is NULL enough
 *                    storage will be allocated for the path element.
 * @param[in,out] size The size of the space available if \a
 *                     str not NULL on input and set to the total
 *                     output length on output.
 * @return NSERROR_OK and the complete path is written to str
 *         or error code on faliure.
 */
static nserror posix_basename(const char *path, char **str, size_t *size)
{
	const char *leafname;
	char *fname;

	if (path == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	leafname = strrchr(path, '/');
	if (!leafname) {
		leafname = path;
	} else {
		leafname += 1;
	}

	fname = strdup(leafname);
	if (fname == NULL) {
		return NSERROR_NOMEM;
	}

	*str = fname;
	if (size != NULL) {
		*size = strlen(fname);
	}
	return NSERROR_OK;
}

/**
 * Create a path from a nsurl using posix file handling.
 *
 * @param[in] url The url to encode.
 * @param[out] path_out A string containing the result path which should
 *                      be freed by the caller.
 * @return NSERROR_OK and the path is written to \a path or error code
 *         on faliure.
 */
static nserror posix_nsurl_to_path(struct nsurl *url, char **path_out)
{
	lwc_string *urlpath;
	char *path;
	bool match;
	lwc_string *scheme;
	nserror res;

	if ((url == NULL) || (path_out == NULL)) {
		return NSERROR_BAD_PARAMETER;
	}

	scheme = nsurl_get_component(url, NSURL_SCHEME);

	if (lwc_string_caseless_isequal(scheme, corestring_lwc_file,
					&match) != lwc_error_ok)
	{
		return NSERROR_BAD_PARAMETER;
	}
	lwc_string_unref(scheme);
	if (match == false) {
		return NSERROR_BAD_PARAMETER;
	}

	urlpath = nsurl_get_component(url, NSURL_PATH);
	if (urlpath == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	res = url_unescape(lwc_string_data(urlpath),
			   lwc_string_length(urlpath),
			   NULL,
			   &path);
	lwc_string_unref(urlpath);
	if (res != NSERROR_OK) {
		return res;
	}

	*path_out = path;

	return NSERROR_OK;
}

/**
 * Create a nsurl from a path using posix file handling.
 *
 * Perform the necessary operations on a path to generate a nsurl.
 *
 * @param[in] path The path to convert.
 * @param[out] url_out pointer to recive the nsurl, The returned url
 *                     should be unreferenced by the caller.
 * @return NSERROR_OK and the url is placed in \a url or error code on
 *         faliure.
 */
static nserror posix_path_to_nsurl(const char *path, struct nsurl **url_out)
{
	nserror ret;
	int urllen;
	char *urlstr;
	char *escpath; /* escaped version of the path */
	char *escpaths;

	if ((path == NULL) || (url_out == NULL) || (*path == 0)) {
		return NSERROR_BAD_PARAMETER;
	}

	/* escape the path so it can be placed in a url */
	ret = url_escape(path, false, "/", &escpath);
	if (ret != NSERROR_OK) {
		return ret;
	}
	/* remove unecessary / as file: paths are already absolute */
	escpaths = escpath;
	while (*escpaths == '/') {
		escpaths++;
	}

	/* build url as a string for nsurl constructor */
	urllen = strlen(escpaths) + FILE_SCHEME_PREFIX_LEN + 1;
	urlstr = malloc(urllen);
	if (urlstr == NULL) {
		free(escpath);
		return NSERROR_NOMEM;
	}

	snprintf(urlstr, urllen, "%s%s", FILE_SCHEME_PREFIX, escpaths);
	free(escpath);

	ret = nsurl_create(urlstr, url_out);
	free(urlstr);

	return ret;
}

/**
 * Ensure that all directory elements needed to store a filename exist.
 *
 * @param fname The filename to ensure the path to exists.
 * @return NSERROR_OK on success or error code on failure.
 */
static nserror posix_mkdir_all(const char *fname)
{
	char *dname;
	char *sep;
	struct stat sb;

	dname = strdup(fname);

	sep = strrchr(dname, '/');
	if (sep == NULL) {
		/* no directory separator path is just filename so its ok */
		free(dname);
		return NSERROR_OK;
	}

	*sep = 0; /* null terminate directory path */

	if (stat(dname, &sb) == 0) {
		free(dname);
		if (S_ISDIR(sb.st_mode)) {
			/* path to file exists and is a directory */
			return NSERROR_OK;
		}
		return NSERROR_NOT_DIRECTORY;
	}
	*sep = '/'; /* restore separator */

	sep = dname;
	while (*sep == '/') {
		sep++;
	}
	while ((sep = strchr(sep, '/')) != NULL) {
		*sep = 0;
		if (stat(dname, &sb) != 0) {
			if (nsmkdir(dname, S_IRWXU) != 0) {
				/* could not create path element */
				free(dname);
				return NSERROR_NOT_FOUND;
			}
		} else {
			if (! S_ISDIR(sb.st_mode)) {
				/* path element not a directory */
				free(dname);
				return NSERROR_NOT_DIRECTORY;
			}
		}
		*sep = '/'; /* restore separator */
		/* skip directory separators */
		while (*sep == '/') {
			sep++;
		}
	}

	free(dname);
	return NSERROR_OK;
}

/**
 * default to using the posix file handling
 */
static struct gui_file_table file_table = {
	.mkpath = posix_vmkpath,
	.basename = posix_basename,
	.nsurl_to_path = posix_nsurl_to_path,
	.path_to_nsurl = posix_path_to_nsurl,
	.mkdir_all = posix_mkdir_all,
};

struct gui_file_table *default_file_table = &file_table;

/* exported interface documented in utils/file.h */
nserror netsurf_mkpath(char **str, size_t *size, size_t nelm, ...)
{
	va_list ap;
	nserror ret;

	va_start(ap, nelm);
	ret = guit->file->mkpath(str, size, nelm, ap);
	va_end(ap);

	return ret;
}

/* exported interface documented in utils/file.h */
nserror netsurf_nsurl_to_path(struct nsurl *url, char **path_out)
{
	return guit->file->nsurl_to_path(url, path_out);
}

/* exported interface documented in utils/file.h */
nserror netsurf_path_to_nsurl(const char *path, struct nsurl **url)
{
	return guit->file->path_to_nsurl(path, url);
}

/* exported interface documented in utils/file.h */
nserror netsurf_mkdir_all(const char *fname)
{
	return guit->file->mkdir_all(fname);
}

/* exported interface documented in utils/file.h */
nserror
netsurf_recursive_rm(const char *path)
{
	struct dirent **listing = NULL; /* directory entry listing */
	int nentries, ent;
	nserror ret = NSERROR_OK;
	struct stat ent_stat; /* stat result of leaf entry */
	char *leafpath = NULL;
	const char *leafname;

	nentries = scandir(path, &listing, 0, alphasort);

	if (nentries < 0) {
		switch (errno) {
		case ENOENT:
			return NSERROR_NOT_FOUND;
		default:
			return NSERROR_UNKNOWN;
		}
	}

	for (ent = 0; ent < nentries; ent++) {
		leafname = listing[ent]->d_name;
		if (strcmp(leafname, ".") == 0 ||
		    strcmp(leafname, "..") == 0)
			continue;
		ret = netsurf_mkpath(&leafpath, NULL, 2, path, leafname);
		if (ret != NSERROR_OK) goto out;
		if (stat(leafpath, &ent_stat) != 0) {
			goto out_via_errno;
		}
		if (S_ISDIR(ent_stat.st_mode)) {
			ret = netsurf_recursive_rm(leafpath);
			if (ret != NSERROR_OK) goto out;
		} else {
			if (unlink(leafpath) != 0) {
				goto out_via_errno;
			}
		}
		free(leafpath);
		leafpath = NULL;
	}

	if (rmdir(path) != 0) {
		goto out_via_errno;
	}

	goto out;

out_via_errno:
	switch (errno) {
	case ENOENT:
		ret = NSERROR_NOT_FOUND;
		break;
	default:
		ret = NSERROR_UNKNOWN;
	}
out:
	if (listing != NULL) {
		for (ent = 0; ent < nentries; ent++) {
			free(listing[ent]);
		}
		free(listing);
	}

	if (leafpath != NULL) {
		free(leafpath);
	}

	return ret;
}
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/*
 * Copyright 2014 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file utils/file.h
 * \brief Default operations table for files.
 *
 * These are file operations that depend upon the filesystem the
 * browser is operating on. These allow the core browser functionality
 * to be filesystem agnostic.
 *
 * The provided defaults operate on POSIX path names with / as a
 * directory separator in a single hieracy from a root directory.
 *
 * Other path conventions require the default operations to be
 * overridden. For example windows frontend runs on a filesystem with
 * drive letter and a \\ as a separator.
 */

#ifndef NETSURF_UTILS_FILE_H
#define NETSURF_UTILS_FILE_H

#include <stdarg.h>

struct nsurl;

/**
 * /brief function table for file and filename operations.
 *
 * function table implementing an interface to file and filename
 * functionality appropriate for the OS filesystem. All paths are in
 * terms of the OS filesystem convention and must not require additional
 * system specific changes.
 */
struct gui_file_table {
	/* Mandantory entries */

	/**
	 * Generate a path from one or more component elemnts.
	 *
	 * If a string is allocated it must be freed by the caller.
	 *
	 * @param[in,out] str pointer to string pointer if this is NULL enough
	 *                    storage will be allocated for the complete path.
	 * @param[in,out] size The size of the space available if \a str not
	 *                     NULL on input and if not NULL set to the total
	 *                     output length on output.
	 * @param[in] nemb The number of elements.
	 * @param[in] ap The elements of the path as string pointers.
	 * @return NSERROR_OK and the complete path is written to str
	 *         or error code on faliure.
	 */
	nserror (*mkpath)(char **str, size_t *size, size_t nemb, va_list ap);

	/**
	 * Get the basename of a file.
	 *
	 * This gets the last element of a path and returns it.
	 *
	 * @param[in] path The path to extract the name from.
	 * @param[in,out] str Pointer to string pointer if this is NULL enough
	 *                    storage will be allocated for the path element.
	 * @param[in,out] size The size of the space available if \a
	 *                     str not NULL on input and set to the total
	 *                     output length on output.
	 * @return NSERROR_OK and the complete path is written to \a str
	 *         or error code on faliure.
	 */
	nserror (*basename)(const char *path, char **str, size_t *size);

	/**
	 * Create a path from a nsurl.
	 *
	 * @param[in] url The url to encode.
	 * @param[out] path A string containing the result path which
	 *                  must be freed by the caller.
	 * @return NSERROR_OK and the path is written to \a path
	 *         or error code on faliure.
	 */
	nserror (*nsurl_to_path)(struct nsurl *url, char **path);

	/**
	 * Create a nsurl from a path.
	 *
	 * Perform the necessary operations on a path to generate a nsurl.
	 *
	 * @param[in] path The path to convert.
	 * @param[out] url pointer to recive the nsurl, The returned
	 *                 url should be unreferenced by the caller.
	 * @return NSERROR_OK and the url is placed in \a url or error
	 *         code on faliure.
	 */
	nserror (*path_to_nsurl)(const char *path, struct nsurl **url);

	/**
	 * Ensure that all directory elements needed to store a filename exist.
	 *
	 * @param[in] fname The filename to ensure the path to exists.
	 * @return NSERROR_OK on success or error code on failure.
	 */
	nserror (*mkdir_all)(const char *fname);
};

/** Default (posix) file operation table. */
extern struct gui_file_table *default_file_table;

/**
 * Generate a path from one or more component elemnts.
 *
 * If a string is allocated it must be freed by the caller.
 *
 * @warning If this is called before the gui operation tables are
 * initialised the behaviour defaults to posix paths. Ensure this is
 * the required behaviour.
 *
 * @param[in,out] str pointer to string pointer if this is NULL enough
 *                    storage will be allocated for the complete path.
 * @param[in,out] size The size of the space available if \a str not
 *                     NULL on input and if not NULL set to the total
 *                     output length on output.
 * @param[in] nelm The number of elements.
 * @param[in] ... The elements of the path as string pointers.
 * @return NSERROR_OK and the complete path is written to str
 *         or error code on faliure.
 */
nserror netsurf_mkpath(char **str, size_t *size, size_t nelm, ...);

/**
 * Create a path from a nsurl.
 *
 * @param[in] url The url to encode.
 * @param[out] path_out A string containing the result path which  must be
 *                      freed by the caller.
 * @return NSERROR_OK and the path is written to \a path_out or error code on
 *         faliure.
 */
nserror netsurf_nsurl_to_path(struct nsurl *url, char **path_out);

/**
 * Create a nsurl from a path.
 *
 * Perform the necessary operations on a path to generate a nsurl.
 *
 * @param[in] path The path to convert.
 * @param[out] url pointer to recive the nsurl, The returned
 *                 url should be unreferenced by the caller.
 * @return NSERROR_OK and the url is placed in \a url or error
 *         code on faliure.
 */
nserror netsurf_path_to_nsurl(const char *path, struct nsurl **url);

/**
 * Ensure that all directory elements needed to store a filename exist.
 *
 * @param fname The filename to ensure the path to exists.
 * @return NSERROR_OK on success or error code on failure.
 */
nserror netsurf_mkdir_all(const char *fname);

/**
 * Recursively remove a directory
 *
 * If this returns a failure code, there's an unpredictable amount left
 * unremoved.
 *
 * @param path The path to recursively remove
 * @return NSERROR_OK on success, or an error code on failure.
 */
nserror netsurf_recursive_rm(const char *path);

#endif
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/*
 * Copyright 2006 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Provides a central method of obtaining unique filenames.
 *
 * A maximum of 2^24 files can be allocated at any point in time.
 */

#include <assert.h>
#include <sys/types.h>
#include <stdbool.h>
#include <string.h>
#include <stdio.h>
#include <stdlib.h>
#include <errno.h>
#include <sys/stat.h>
#include <unistd.h>

#include "utils/dirent.h"
#include "utils/filename.h"
#include "utils/log.h"
#include "utils/utils.h"

#define FULL_WORD (unsigned int)0xffffffffu
#define START_PREFIX ('0' + '0' * 10)

struct directory {
	int numeric_prefix;		/** numeric representation of prefix */
	char prefix[10];		/** directory prefix, eg '00/11/52/' */
	unsigned int low_used;		/** first 32 files, 1 bit per file */
	unsigned int high_used;		/** last 32 files, 1 bit per file */
	struct directory *next;		/** next directory (sorted by prefix) */
};


static struct directory *root = NULL;
static char filename_buffer[12];
static char filename_directory[256];

static struct directory *filename_create_directory(const char *prefix);
static bool filename_flush_directory(const char *folder, int depth);
static bool filename_delete_recursive(char *folder);

/**
 * Request a new, unique, filename.
 *
 * \return a pointer to a shared buffer containing the new filename,
 *         NULL on failure
 */
const char *filename_request(void)
{
	struct directory *dir;
	int i = -1;

	for (dir = root; dir; dir = dir->next) {
		if ((dir->low_used & dir->high_used) != FULL_WORD) {
			if (dir->low_used != FULL_WORD) {
				for (i = 0; (dir->low_used & (1 << i)); i++);
			} else {
				for (i = 0; (dir->high_used & (1 << i)); i++);
				i += 32;
			}
			break;
		}
	}

	if (i == -1) {
		/* no available slots - create a new directory */
		dir = filename_create_directory(NULL);
		if (dir == NULL) {
			NSLOG(netsurf, INFO,
			      "Failed to create a new directory.");
			return NULL;
		}
		i = 63;
	}

	if (i < 32)
		dir->low_used |= (1 << i);
	else
		dir->high_used |= (1 << (i - 32));

	i = i % 99;

	snprintf(filename_buffer, sizeof(filename_buffer), "%s%.2i", dir->prefix, i);

	return filename_buffer;
}


/**
 * Claim a specific filename.
 *
 * \param  filename  the filename to claim
 * \return whether the claim was successful
 */
bool filename_claim(const char *filename)
{
	char dir_prefix[9];
	int file;
	struct directory *dir;

	/* filename format is always '01/23/45/XX' */
	strncpy(dir_prefix, filename, 9);
	dir_prefix[8] = '\0';
	file = (filename[10] + filename[9] * 10 - START_PREFIX);

	/* create the directory */
	dir = filename_create_directory(dir_prefix);
	if (dir == NULL)
		return false;

	/* update the entry */
	if (file < 32) {
		if (dir->low_used & (1 << file))
			return false;
		dir->low_used |= (1 << file);
	} else {
		if (dir->high_used & (1 << (file - 32)))
			return false;
		dir->high_used |= (1 << (file - 32));
	}

	return true;
}


/**
 * Releases a filename for future use.
 *
 * \param  filename  the filename to release
 */
void filename_release(const char *filename)
{
	struct directory *dir;
	int index, file;

	/* filename format is always '01/23/45/XX' */
	index = ((filename[7] + filename[6] * 10 - START_PREFIX) |
		((filename[4] + filename[3] * 10 - START_PREFIX) << 6) |
		((filename[1] + filename[0] * 10 - START_PREFIX) << 12));
	file = (filename[10] + filename[9] * 10 - START_PREFIX);

	/* modify the correct directory entry */
	for (dir = root; dir; dir = dir->next) {
		if (dir->numeric_prefix == index) {
			if (file < 32)
				dir->low_used &= ~(1 << file);
			else
				dir->high_used &= ~(1 << (file - 32));
			return;
		}
	}
}


/**
 * Initialise the filename provider.
 */
bool filename_initialise(void)
{
	char *directory, *start;
	int ret;

	directory = strdup(TEMP_FILENAME_PREFIX);
	if (directory == NULL)
		return false;

	for (start = directory; *start != '\0'; start++) {
		if (*start == '/') {
			*start = '\0';
			NSLOG(netsurf, INFO, "Creating \"%s\"", directory);
			ret = nsmkdir(directory, S_IRWXU);
			if (ret != 0 && errno != EEXIST) {
				NSLOG(netsurf, INFO,
				      "Failed to create directory \"%s\"",
				      directory);
				free(directory);
				return false;
			}

			*start = '/';
		}
	}

	NSLOG(netsurf, INFO, "Temporary directory location: %s", directory);
	ret = nsmkdir(directory, S_IRWXU);

	free(directory);

	if (ret != 0) {
		return false;
	}
	return true;
}


/**
 * Deletes all files in the cache directory that are not accounted for.
 */
void filename_flush(void)
{
	while (filename_flush_directory(TEMP_FILENAME_PREFIX, 0));
}


/**
 * Deletes some files in a directory that are not accounted for.
 *
 * A single call to this function may not delete all the files in
 * a directory. It should be called until it returns false.
 *
 * \param folder	the folder to search
 * \param depth		the folder depth
 * \returns whether further calls may be needed
 */
bool filename_flush_directory(const char *folder, int depth)
{
	DIR *parent;
	struct dirent *entry;
	bool changed = false;
	bool del;
	int number, i;
	int prefix = 0;
	unsigned int prefix_mask = (0x3f << 12);
	char child[256];
	const char *prefix_start = NULL;
	struct directory *dir = NULL;

	/* Maximum permissible depth is 3 */
	assert(depth <= 3);

	if (depth > 0) {
		/* Not a top-level directory, so determine the prefix
		 * by removing the last /XX component */
		prefix_start = folder + strlen(folder) - depth * 3 + 1;
	}

	/* Calculate the numeric prefix */
	for (i = 0; i < depth; i++) {
		number = prefix_start[1] + prefix_start[0] * 10 - START_PREFIX;
		prefix |= (number << (12 - i * 6));
		prefix_mask |= (0x3f << (12 - i * 6));
		prefix_start += 3;
	}

	/* If we're flushing a leaf directory, find it in the list */
	if (depth == 3) {
		for (dir = root; dir; dir = dir->next) {
			if (dir->numeric_prefix == prefix)
				break;
		}

		if (dir == NULL)
			return false;
	}

	parent = opendir(folder);

	while ((entry = readdir(parent))) {
		int written;
		struct stat statbuf;

		/* Ignore '.' and '..' */
		if (strcmp(entry->d_name, ".") == 0 ||
				strcmp(entry->d_name, "..") == 0)
			continue;

		written = snprintf(child, sizeof(child), "%s/%s",
				folder, entry->d_name);
		if (written == sizeof(child)) {
			child[sizeof(child) - 1] = '\0';
		}

		if (stat(child, &statbuf) == -1) {
			NSLOG(netsurf, INFO, "Unable to stat %s: %s", child,
			      strerror(errno));
			continue;
		}

		/* first 3 depths are directories only, then files only */
		if (depth < 3) {
			/* Delete any unexpected files */
			del = !S_ISDIR(statbuf.st_mode);
		} else {
			/* Delete any unexpected directories */
		  	del = S_ISDIR(statbuf.st_mode);
		}

		/* check we are a file numbered '00' -> '63' */
		if (del == false && (entry->d_name[0] >= '0') &&
				(entry->d_name[0] <= '6') &&
				(entry->d_name[1] >= '0') &&
				(entry->d_name[1] <= '9') &&
				(entry->d_name[2] == '\0')) {
			number = atoi(entry->d_name);

			if (number >= 0 && number <= 63) {
				if (depth == 3) {
					/* File: delete if not in bitfield */
					if (number < 32)
						del = !(dir->low_used &
							(1 << number));
					else
						del = !(dir->high_used &
							(1 << (number - 32)));
				} else {
					/* Directory: delete unless in list */
					del = true;

					/* Insert into numeric prefix */
					prefix &= ~(0x3f << (12 - depth * 6));
					prefix |= (number << (12 - depth * 6));

					/* Find in dir list */
					for (dir = root; dir; dir = dir->next) {
						number = dir->numeric_prefix &
								prefix_mask;
						if (number == prefix) {
							/* In list: retain */
							del = false;
							break;
						}
					}
				}
			} else {
				/* Unexpected name: delete */
				del = true;
			}
		} else {
			/* Unexpected name: delete */
			del = true;
		}

		/* continue if this is a file we want to retain */
		if (del == false && (!S_ISDIR(statbuf.st_mode)))
		    	continue;

		/* delete or recurse */
		if (del) {
			if (S_ISDIR(statbuf.st_mode))
				filename_delete_recursive(child);

			if (remove(child))
				NSLOG(netsurf, INFO, "Failed to remove '%s'",
				      child);
			else
				changed = true;
		} else {
			while (filename_flush_directory(child, depth + 1));
		}
	}

	closedir(parent);

	return changed;
}


/**
 * Recursively deletes the contents of a directory
 *
 * \param folder the directory to delete
 * \return true on success, false otherwise
 */
bool filename_delete_recursive(char *folder)
{
	DIR *parent;
	struct dirent *entry;
	char child[256];
	struct stat statbuf;

	parent = opendir(folder);

	while ((entry = readdir(parent))) {
		int written;

		/* Ignore '.' and '..' */
		if (strcmp(entry->d_name, ".") == 0 ||
				strcmp(entry->d_name, "..") == 0)
			continue;

		written = snprintf(child, sizeof(child), "%s/%s",
				folder, entry->d_name);
		if (written == sizeof(child)) {
			child[sizeof(child) - 1] = '\0';
		}

		if (stat(child, &statbuf) == -1) {
			NSLOG(netsurf, INFO, "Unable to stat %s: %s", child,
			      strerror(errno));
			continue;
		}

		if (S_ISDIR(statbuf.st_mode)) {
			if (!filename_delete_recursive(child)) {
				closedir(parent);
				return false;
			}
		}

		if (remove(child)) {
			NSLOG(netsurf, INFO, "Failed to remove '%s'", child);
			closedir(parent);
			return false;
		}
	}

	closedir(parent);

	return true;
}


/**
 * Creates a new directory.
 *
 * \param  prefix  the prefix to use, or NULL to allocate a new one
 * \return a new directory structure, or NULL on memory exhaustion or
 * creation failure
 *
 * Empty directories are never deleted, except by an explicit call to
 * filename_flush().
 */
static struct directory *filename_create_directory(const char *prefix)
{
	char *last_1, *last_2;
	int index;
	struct directory *old_dir, *new_dir, *prev_dir = NULL;
	char dir_prefix[16];
	int i;

	/* get the lowest unique prefix, or use the provided one */
	if (prefix == NULL) {
		for (index = 0, old_dir = root; old_dir; 
				index++, old_dir = old_dir->next) {
			if (old_dir->numeric_prefix != index)
				break;

			prev_dir = old_dir;
		}

		sprintf(dir_prefix, "%.2i/%.2i/%.2i/",
				((index >> 12) & 63),
				((index >> 6) & 63),
				((index >> 0) & 63));

		prefix = dir_prefix;
	} else {
		/* prefix format is always '01/23/45/' */
		index = ((prefix[7] + prefix[6] * 10 - START_PREFIX) |
			((prefix[4] + prefix[3] * 10 - START_PREFIX) << 6) |
			((prefix[1] + prefix[0] * 10 - START_PREFIX) << 12));

		for (old_dir = root; old_dir; old_dir = old_dir->next) {
			if (old_dir->numeric_prefix == index)
				return old_dir;

			else if (old_dir->numeric_prefix > index)
				break;

			prev_dir = old_dir;
		}
	}

	/* allocate a new directory */
	new_dir = malloc(sizeof(struct directory));
	if (new_dir == NULL) {
		NSLOG(netsurf, INFO, "No memory for malloc()");
		return NULL;
	}

	strncpy(new_dir->prefix, prefix, 9);
	new_dir->prefix[9] = '\0';
	new_dir->low_used = new_dir->high_used = 0;
	new_dir->numeric_prefix = index;

	if (prev_dir == NULL) {
		new_dir->next = root;
		root = new_dir;
	} else {
		new_dir->next = prev_dir->next;
		prev_dir->next = new_dir;
	}

	/* if the previous directory has the same parent then we can simply
	 * create the child. */
	if (prev_dir && strncmp(prev_dir->prefix, new_dir->prefix, 6) == 0) {
		new_dir->prefix[8] = '\0';
		sprintf(filename_directory, "%s/%s",
				TEMP_FILENAME_PREFIX,
				new_dir->prefix);
		new_dir->prefix[8] = '/';

		if (!is_dir(filename_directory)) {
			if (!nsmkdir(filename_directory, S_IRWXU))
				return new_dir;

			/* the user has probably deleted the parent directory
			 * whilst we are running if there is an error, so we
			 * don't report this yet and try to create the
			 * structure normally. */
			NSLOG(netsurf, INFO,
			      "Failed to create optimised structure '%s'",
			      filename_directory);
		}
	}

	/* create the directory structure */
	sprintf(filename_directory, "%s/", TEMP_FILENAME_PREFIX);
	last_1 = filename_directory + SLEN(TEMP_FILENAME_PREFIX) + 1;
	last_2 = new_dir->prefix;

	/* create each subdirectory, up to the maximum depth of 3 */
	for (i = 0; i < 3 && *last_2; i++) {
		*last_1++ = *last_2++;
		while (*last_2 && *last_2 != '/')
			*last_1++ = *last_2++;

		if (*last_2) {
			last_1[0] = '\0';

			if (!is_dir(filename_directory)) {
				if (nsmkdir(filename_directory, S_IRWXU)) {
					NSLOG(netsurf, INFO,
					      "Failed to create directory '%s'",
					      filename_directory);
					return NULL;
				}
			}
		}
	}

	return new_dir;
}







netsurf-vince/pdf/utils/filename.h

/*
 * Copyright 2006 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef _NETSURF_UTILS_FILENAME_H_
#define _NETSURF_UTILS_FILENAME_H_

#include <stdbool.h>

#ifdef __riscos__
#define TEMP_FILENAME_PREFIX "<Wimp$ScrapDir>/WWW/NetSurf/Misc"
#else
#define TEMP_FILENAME_PREFIX "/tmp/WWW/NetSurf/Misc"
#endif

const char *filename_request(void);
bool filename_claim(const char *filename);
void filename_release(const char *filename);
bool filename_initialise(void);
void filename_flush(void);

#endif







netsurf-vince/pdf/utils/filepath.c

/*
 * Copyright 2010 Vincent Sanders <vince@kyllikki.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Provides utility functions for finding readable files.
 *
 * These functions are intended to make finding resource files more
 *  straightforward.
 */

#include <sys/types.h>
#include <sys/stat.h>
#include <stdarg.h>
#include <limits.h>
#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#include <string.h>

#include "utils/dirent.h" /** \todo why is this necessary for atari to get PATH_MAX and is there a better way */
#include "utils/utils.h"
#include "utils/config.h"
#include "utils/filepath.h"

/** maximum number of elements in the resource vector */
#define MAX_RESPATH 128

/* exported interface documented in filepath.h */
char *filepath_vsfindfile(char *str, const char *format, va_list ap)
{
	char *realpathname;
	char *pathname;
	int len;

	pathname = malloc(PATH_MAX);
	if (pathname == NULL)
		return NULL; /* unable to allocate memory */

	len = vsnprintf(pathname, PATH_MAX, format, ap);

	if ((len < 0) || (len >= PATH_MAX)) {
		/* error or output exceeded PATH_MAX length so
		 * operation is doomed to fail.
		 */
		free(pathname);
		return NULL;
	}

	realpathname = realpath(pathname, str);

	free(pathname);

	if (realpathname != NULL) {
		/* sucessfully expanded pathname */
		if (access(realpathname, R_OK) != 0) {
			/* unable to read the file */
			return NULL;
		}
	}

	return realpathname;
}


/* exported interface documented in filepath.h */
char *filepath_sfindfile(char *str, const char *format, ...)
{
	va_list ap;
	char *ret;

	va_start(ap, format);
	ret = filepath_vsfindfile(str, format, ap);
	va_end(ap);

	return ret;
}


/* exported interface documented in filepath.h */
char *filepath_findfile(const char *format, ...)
{
	char *ret;
	va_list ap;

	va_start(ap, format);
	ret = filepath_vsfindfile(NULL, format, ap);
	va_end(ap);

	return ret;
}

/* exported interface documented in filepath.h */
char *filepath_sfind(char **respathv, char *filepath, const char *filename)
{
	int respathc = 0;

	if ((respathv == NULL) || (respathv[0] == NULL) || (filepath == NULL))
		return NULL;

	while (respathv[respathc] != NULL) {
		if (filepath_sfindfile(filepath, "%s/%s", respathv[respathc], filename) != NULL) {
			return filepath;
		}

		respathc++;
	}

	return NULL;
}


/* exported interface documented in filepath.h */
char *filepath_find(char **respathv, const char *filename)
{
	char *ret;
	char *filepath;

	if ((respathv == NULL) || (respathv[0] == NULL))
		return NULL;

	filepath = malloc(PATH_MAX);
	if (filepath == NULL)
		return NULL;

	ret = filepath_sfind(respathv, filepath, filename);

	if (ret == NULL)
		free(filepath);

	return ret;
}


/* exported interface documented in filepath.h */
char *
filepath_sfinddef(char **respathv,
		  char *filepath,
		  const char *filename,
		  const char *def)
{
	char t[PATH_MAX];
	char *ret;

	if ((respathv == NULL) || (respathv[0] == NULL) || (filepath == NULL))
		return NULL;

	ret = filepath_sfind(respathv, filepath, filename);

	if ((ret == NULL) && (def != NULL)) {
		/* search failed, return the path specified */
		ret = filepath;
		if (def[0] == '~') {
			snprintf(t, PATH_MAX, "%s/%s/%s", getenv("HOME"), def + 1, filename);
		} else {
			snprintf(t, PATH_MAX, "%s/%s", def, filename);
		}
		if (realpath(t, ret) == NULL) {
			strncpy(ret, t, PATH_MAX);
		}

	}
	return ret;
}


/* exported interface documented in filepath.h */
char **
filepath_generate(char * const *pathv, const char * const *langv)
{
	char **respath; /* resource paths vector */
	int pathc = 0;
	int langc = 0;
	int respathc = 0;
	struct stat dstat;
	char *tmppath;
	int tmppathlen;

	respath = calloc(MAX_RESPATH, sizeof(char *));

	while ((respath != NULL) &&
	       (pathv[pathc] != NULL)) {
		if ((stat(pathv[pathc], &dstat) == 0) &&
		    S_ISDIR(dstat.st_mode)) {
			/* path element exists and is a directory */
			langc = 0;
			while (langv[langc] != NULL) {
				tmppathlen = snprintf(NULL,
						      0,
						      "%s/%s",
						      pathv[pathc],
						      langv[langc]);
				tmppath = malloc(tmppathlen + 1);
				if (tmppath == NULL) {
					break;
				}
				snprintf(tmppath,
					 tmppathlen + 1,
					 "%s/%s",
					 pathv[pathc],
					 langv[langc]);

				if ((stat(tmppath, &dstat) == 0) &&
				    S_ISDIR(dstat.st_mode)) {
					/* path element exists and is a directory */
					respath[respathc++] = tmppath;
				} else {
					free(tmppath);
				}

				langc++;
			}
			respath[respathc++] = strdup(pathv[pathc]);
		}
		pathc++;
	}
	return respath;
}


/**
 * expand ${} in a string into environment variables.
 *
 * @param path The pathname to expand.
 * @param pathlen The length of the path element.
 * @return A string with the expanded path or NULL on empty expansion or error.
 */
static char *
expand_path(const char *path, int pathlen)
{
	char *exp;
	int explen;
	int cstart = -1;
	int cloop = 0;
	char *envv;
	int envlen;
	int replen; /* length of replacement */

	exp = malloc(pathlen + 1);
	if (exp == NULL)
		return NULL;

	memcpy(exp, path, pathlen);
	exp[pathlen] = 0;

	explen = pathlen;

	while (exp[cloop] != 0) {
		if ((exp[cloop] == '$') &&
		    (exp[cloop + 1] == '{')) {
			cstart = cloop;
			cloop++;
		}

		if ((cstart != -1) &&
		    (exp[cloop] == '}')) {
			replen = cloop - cstart;
			exp[cloop] = 0;
			envv = getenv(exp + cstart + 2);
			if (envv == NULL) {
				memmove(exp + cstart,
					exp + cloop + 1,
					explen - cloop);
				explen -= replen;
			} else {
				char *tmp;
				envlen = strlen(envv);
				tmp = realloc(exp, explen + envlen - replen);
				if (tmp == NULL) {
					free(exp);
					return NULL;
				}
				exp = tmp;
				memmove(exp + cstart + envlen,
					exp + cloop + 1,
					explen - cloop );
				memmove(exp + cstart, envv, envlen);
				explen += envlen - replen;
			}
			cloop -= replen;
			cstart = -1;
		}

		cloop++;
	}

	if (explen == 1) {
		free(exp);
		exp = NULL;
	}

	return exp;
}


/* exported interface documented in filepath.h */
char **
filepath_path_to_strvec(const char *path)
{
	char **strvec;
	int strc = 0;
	const char *estart; /* path element start */
	const char *eend; /* path element end */
	int elen;

	strvec = calloc(MAX_RESPATH, sizeof(char *));
	if (strvec == NULL)
		return NULL;

	estart = eend = path;

	while (strc < (MAX_RESPATH - 2)) {
		while ( (*eend != 0) && (*eend != ':') )
			eend++;
		elen = eend - estart;

		if (elen > 1) {
			/* more than an empty colon */
			strvec[strc] = expand_path(estart, elen);
			if (strvec[strc] != NULL) {
				/* successfully expanded an element */
				strc++;
			}
		}

		/* skip colons */
		while (*eend == ':')
			eend++;

		/* check for termination */
		if (*eend == 0)
			break;

		estart = eend;
	}
	return strvec;
}


/* exported interface documented in filepath.h */
void filepath_free_strvec(char **pathv)
{
	int p = 0;

	while (pathv[p] != NULL) {
		free(pathv[p++]);
	}
	free(pathv);
}
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/*
 * Copyright 2010 Vincent Sanders <vince@kyllikki.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * @file utils/filepath.h
 * @brief Utility routines to obtain paths to file resources.
 */

#ifndef _NETSURF_UTILS_FILEPATH_H_
#define _NETSURF_UTILS_FILEPATH_H_

#include <stdarg.h>

#include "utils/errors.h"

/**
 * Create a normalised file name.
 *
 * If the file described by the format exists and is accessible the
 * normalised path is placed in str and a pointer to str returned
 * otherwise NULL is returned. The string in str is always modified.
 *
 * @param str A buffer to contain the normalised file name must be at
 *            least PATH_MAX bytes long.
 * @param format A printf format for the filename.
 * @param ap The list of arguments for the format.
 * @return A pointer to the expanded filename or NULL if the file is
 *         not present or accessible.
 */
char *filepath_vsfindfile(char *str, const char *format, va_list ap);


/**
 * Create a normalised file name.
 *
 * Similar to vsfindfile but takes variadic (printf like) parameters
 */
char *filepath_sfindfile(char *str, const char *format, ...);


/**
 * Create a normalised file name.
 *
 * Similar to sfindfile but allocates its own storage for the
 * returned string. The caller must free this sorage.
 */
char *filepath_findfile(const char *format, ...);


/**
 * Searches an array of resource paths for a file.
 *
 * Iterates through a vector of resource paths and returns the
 * normalised file name of the first acessible file or NULL if no file
 * can be found in any of the resource paths.
 *
 * \param respathv The resource path vector to iterate.
 * \param filepath The buffer to place the result in.
 * \param filename The filename of the resource to search for.
 * \return A pointer to filepath if a target is found or NULL if not.
 */
char *filepath_sfind(char **respathv, char *filepath, const char *filename);


/**
 * Searches an array of resource paths for a file.
 *
 * Similar to filepath_sfind except it allocates its own storage for
 * the returned string. The caller must free this sorage.
 */
char *filepath_find(char **respathv, const char *filename);


/**
 * Searches an array of resource paths for a file optionally forcing a default.
 *
 * Similar to filepath_sfind except if no resource is found the default
 * is used as an additional path element to search, if that still
 * fails the returned path is set to the concatination of the default
 * path and the filename.
 *
 * \param respathv The resource path vector to iterate.
 * \param filepath The buffer to place the result in. Must have space for PATH_MAX bytes.
 * \param filename The filename of the resource to search for.
 * \param def The default path to use
 * \return A pointer to filepath if a target is found or the default if not
 */
char *filepath_sfinddef(char **respathv, char *filepath, const char *filename,
		const char *def);


/**
 * Merge two string vectors into a resource search path vector.
 *
 * @param pathv A string vector containing path elemets to scan.
 * @param langv A string vector containing language names to enumerate.
 * @return A pointer to a NULL terminated string vector of valid
 *         resource directories.
 */
char **filepath_generate(char * const *pathv, const char * const *langv);


/**
 * Convert a colon separated list of path elements into a string vector. 
 *
 * @param path A colon separated path.
 * @return A pointer to a NULL terminated string vector of valid
 *         resource directories.
 */
char **filepath_path_to_strvec(const char *path);


/**
 * Free a string vector.
 *
 * Free a string vector allocated by filepath_path_to_strvec
 */
void filepath_free_strvec(char **pathv);



#endif /* _NETSURF_UTILS_FILEPATH_H_ */
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/*
 * Copyright 2020 Daniel Silverstone <dsilvers@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdlib.h>
#include <string.h>

#include "utils/hashmap.h"

/**
 * The default number of buckets in the hashmaps we create.
 */
#define DEFAULT_HASHMAP_BUCKETS (4091)

/**
 * Hashmaps have chains of entries in buckets.
 */
typedef struct hashmap_entry_s {
	struct hashmap_entry_s **prevptr;
	struct hashmap_entry_s *next;
	void *key;
	void *value;
	uint32_t key_hash;
} hashmap_entry_t;

/**
 * The content of a hashmap
 */
struct hashmap_s {
	/**
	 * The parameters to be used for this hashmap
	 */
	hashmap_parameters_t *params;
	
	/**
	 * The buckets for the hash chains
	 */
	hashmap_entry_t **buckets;
	
	/**
	 * The number of buckets in this map
	 */
	uint32_t bucket_count;

	/**
	 * The number of entries in this map
	 */
	size_t entry_count;
};

/* Exported function, documented in hashmap.h */
hashmap_t *
hashmap_create(hashmap_parameters_t *params)
{
	hashmap_t *ret = malloc(sizeof(hashmap_t));
	if (ret == NULL) {
		return NULL;
	}

	ret->params = params;
	ret->bucket_count = DEFAULT_HASHMAP_BUCKETS;
	ret->entry_count = 0;
	ret->buckets = malloc(ret->bucket_count * sizeof(hashmap_entry_t *));

	if (ret->buckets == NULL) {
		free(ret);
		return NULL;
	}

	memset(ret->buckets, 0, ret->bucket_count * sizeof(hashmap_entry_t *));

	return ret;
}

/* Exported function, documented in hashmap.h */
void
hashmap_destroy(hashmap_t *hashmap)
{
	uint32_t bucket;
	hashmap_entry_t *entry;

	for (bucket = 0; bucket < hashmap->bucket_count; bucket++) {
		for (entry = hashmap->buckets[bucket];
		     entry != NULL;) {
			hashmap_entry_t *next = entry->next;
			hashmap->params->value_destroy(entry->value);
			hashmap->params->key_destroy(entry->key);
			free(entry);
			entry = next;
		}
	}

	free(hashmap->buckets);
	free(hashmap);
}

/* Exported function, documented in hashmap.h */
void *
hashmap_lookup(hashmap_t *hashmap, void *key)
{
	uint32_t hash = hashmap->params->key_hash(key);
	hashmap_entry_t *entry = hashmap->buckets[hash % hashmap->bucket_count];

	for(;entry != NULL; entry = entry->next) {
		if (entry->key_hash == hash) {
			if (hashmap->params->key_eq(key, entry->key)) {
				return entry->value;
			}
		}
	}

	return NULL;
}

/* Exported function, documented in hashmap.h */
void *
hashmap_insert(hashmap_t *hashmap, void *key)
{
	uint32_t hash = hashmap->params->key_hash(key);
	uint32_t bucket = hash % hashmap->bucket_count;
	hashmap_entry_t *entry = hashmap->buckets[bucket];
	void *new_key, *new_value;

	for(;entry != NULL; entry = entry->next) {
		if (entry->key_hash == hash) {
			if (hashmap->params->key_eq(key, entry->key)) {
				/* This key is already here */
				new_key = hashmap->params->key_clone(key);
				if (new_key == NULL) {
					/* Allocation failed */
					return NULL;
				}
				new_value = hashmap->params->value_alloc(entry->key);
				if (new_value == NULL) {
					/* Allocation failed */
					hashmap->params->key_destroy(new_key);
					return NULL;
				}
				hashmap->params->value_destroy(entry->value);
				hashmap->params->key_destroy(entry->key);
				entry->value = new_value;
				entry->key = new_key;
				return entry->value;
			}
		}
	}

	/* The key was not found in the map, so allocate a new entry */
	entry = malloc(sizeof(*entry));

	if (entry == NULL) {
		return NULL;
	}
	
	memset(entry, 0, sizeof(*entry));

	entry->key = hashmap->params->key_clone(key);
	if (entry->key == NULL) {
		goto err;
	}
	entry->key_hash = hash;

	entry->value = hashmap->params->value_alloc(entry->key);
	if (entry->value == NULL) {
		goto err;
	}

	entry->prevptr = &(hashmap->buckets[bucket]);
	entry->next = hashmap->buckets[bucket];
	if (entry->next != NULL) {
		entry->next->prevptr = &entry->next;
	}

	hashmap->buckets[bucket] = entry;

	hashmap->entry_count++;

	return entry->value;

err:
	if (entry->value != NULL)
		hashmap->params->value_destroy(entry->value);
	if (entry->key != NULL)
		hashmap->params->key_destroy(entry->key);
	free(entry);

	return NULL;
}

/* Exported function, documented in hashmap.h */
bool
hashmap_remove(hashmap_t *hashmap, void *key)
{
	uint32_t hash = hashmap->params->key_hash(key);
	
	hashmap_entry_t *entry = hashmap->buckets[hash % hashmap->bucket_count];

	for(;entry != NULL; entry = entry->next) {
		if (entry->key_hash == hash) {
			if (hashmap->params->key_eq(key, entry->key)) {
				hashmap->params->value_destroy(entry->value);
				hashmap->params->key_destroy(entry->key);
				if (entry->next != NULL) {
					entry->next->prevptr = entry->prevptr;
				}
				*entry->prevptr = entry->next;
				free(entry);
				hashmap->entry_count--;
				return true;
			}
		}
	}

	return false;
}

/* Exported function, documented in hashmap.h */
bool
hashmap_iterate(hashmap_t *hashmap, hashmap_iteration_cb_t cb, void *ctx)
{
	for (uint32_t bucket = 0;
	     bucket < hashmap->bucket_count;
	     bucket++) {
		for (hashmap_entry_t *entry = hashmap->buckets[bucket];
		     entry != NULL;
		     entry = entry->next) {
			/* If the callback returns true, we early-exit */
			if (cb(entry->key, entry->value, ctx))
				return true;
		}
	}

	return false;
}

/* Exported function, documented in hashmap.h */
size_t
hashmap_count(hashmap_t *hashmap)
{
	return hashmap->entry_count;
}
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/*
 * Copyright 2020 Daniel Silverstone <dsilvers@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_HASHMAP_H
#define NETSURF_HASHMAP_H

#include <stdint.h>
#include <stdbool.h>

/**
 * Generic hashmap.
 *
 * Hashmaps take ownership of the keys inserted into them by means of a
 * clone function in their parameters.  They also manage the value memory
 * directly.
 */
typedef struct hashmap_s hashmap_t;

/**
 * Key cloning function type
 */
typedef void* (*hashmap_key_clone_t)(void *);

/**
 * Key destructor function type
 */
typedef void (*hashmap_key_destroy_t)(void *);

/**
 * Key hashing function type
 */
typedef uint32_t (*hashmap_key_hash_t)(void *);

/**
 * Key comparison function type
 */
typedef bool (*hashmap_key_eq_t)(void *, void*);

/**
 * Value allocation function type
 */
typedef void* (*hashmap_value_alloc_t)(void *);

/**
 * Value destructor function type
 */
typedef void (*hashmap_value_destroy_t)(void *);

/**
 * Hashmap iteration callback function type.
 *
 * First parameter is the key, second is the value.
 * The final parameter is the context pointer for the iteration.
 *
 * Return true to stop iterating early
 */
typedef bool (*hashmap_iteration_cb_t)(void *, void *, void *);

/**
 * Parameters for hashmaps
 */
typedef struct {
	/**
	 * A function which when called will clone a key and give
	 * ownership of the returned object to the hashmap
	 */
	hashmap_key_clone_t key_clone;

	/**
	 * A function which when given a key will return its hash.
	 */
	hashmap_key_hash_t key_hash;
	
	/**
	 * A function to compare two keys and return if they are equal.
	 * Note: identity is not necessary, nor strict equality, so long
	 * as the function is a full equality model.
	 * (i.e. key1 == key2 => key2 == key1)
	 */
	hashmap_key_eq_t key_eq;
	 
	/**
	 * A function which when called will destroy a key object
	 */
	hashmap_key_destroy_t key_destroy;

	/**
	 * A function which when called will allocate a value object
	 */
	hashmap_value_alloc_t value_alloc;

	/**
	 * A function which when called will destroy a value object
	 */
	hashmap_value_destroy_t value_destroy;
} hashmap_parameters_t;


/**
 * Create a hashmap
 *
 * The provided hashmap parameter table will be used for map operations
 * which need to allocate/free etc.
 *
 * \param params The hashmap parameters for this map
 */
hashmap_t* hashmap_create(hashmap_parameters_t *params);

/**
 * Destroy a hashmap
 *
 * After this, all keys and values will have been destroyed and all memory
 * associated with this hashmap will be invalidated.
 *
 * \param hashmap The hashmap to destroy
 */
void hashmap_destroy(hashmap_t *hashmap);

/**
 * Look up a key in a hashmap
 *
 * If the key has an associated value in the hashmap then the pointer to it
 * is returned, otherwise NULL.
 *
 * \param hashmap The hashmap to look up the key inside
 * \param key The key to look up in the hashmap
 * \return A pointer to the value if found, NULL otherwise
 */
void* hashmap_lookup(hashmap_t *hashmap, void *key);

/**
 * Create an entry in a hashmap
 *
 * This creates a blank value using the parameters and then associates it with
 * a clone of the given key, inserting it into the hashmap.  If a value was
 * present for the given key already, then it is destroyed first.
 *
 * NOTE: If allocation of the new value object fails, then any existing entry
 * will be left alone, but NULL will be returned.
 *
 * \param hashmap The hashmap to insert into
 * \param key The key to insert an entry for
 * \return The value pointer for that key, or NULL if allocation failed.
 */
void *hashmap_insert(hashmap_t *hashmap, void *key);

/**
 * Remove an entry from the hashmap
 *
 * This will remove the entry for the given key from the hashmap
 * If there is no such entry, this will safely do nothing.
 * The value associated with the entry will be destroyed and so should not
 * be used beyond calling this function.
 *
 * \param hashmap The hashmap to remove the entry from
 * \param key The key to remove the entry for
 * \return true if an entry was removed, false otherwise
 */
bool hashmap_remove(hashmap_t *hashmap, void *key);

/**
 * Iterate the hashmap
 *
 * For each key/value pair in the hashmap, call the callback passing in
 * the key and value.  During iteration you MUST NOT mutate the hashmap.
 *
 * \param hashmap The hashmap to iterate
 * \param cb The callback for each key,value pair
 * \param ctx The callback context
 * \return Whether or not we stopped iteration early
 */
bool hashmap_iterate(hashmap_t *hashmap, hashmap_iteration_cb_t cb, void *ctx);

/**
 * Get the number of entries in this map
 *
 * \param hashmap The hashmap to retrieve the entry count from
 * \return The number of entries in the hashmap
 */
size_t hashmap_count(hashmap_t *hashmap);

#endif







netsurf-vince/pdf/utils/hashtable.c

/*
 * Copyright 2006 Rob Kendrick <rjek@rjek.com>
 * Copyright 2006 Richard Wilson <info@tinct.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Write-Once hash table for string to string mappings.
 *
 * This implementation is unit tested, if you make changes please
 * ensure the tests continute to pass and if possible, through
 * valgrind to make sure there are no memory leaks or invalid memory
 * accesses.  If you add new functionality, please include a test for
 * it that has good coverage along side the other tests.
 */

#include <stdint.h>
#include <stdbool.h>
#include <stdlib.h>
#include <string.h>
#include <zlib.h>
#include <errno.h>

#include "utils/log.h"
#include "utils/hashtable.h"


struct hash_entry {
	char *pairing;		 /**< block containing 'key\0value\0' */
	unsigned int key_length; /**< length of key */
	struct hash_entry *next; /**< next entry */
};

struct hash_table {
	unsigned int nchains;
	struct hash_entry **chain;
};

/** maximum length of line for file or inline add */
#define LINE_BUFFER_SIZE 512

/**
 * Hash a string, returning a 32bit value.  The hash algorithm used is
 * Fowler Noll Vo - a very fast and simple hash, ideal for short strings.
 * See http://en.wikipedia.org/wiki/Fowler_Noll_Vo_hash for more details.
 *
 * \param  datum   The string to hash.
 * \param  len	   Pointer to unsigned integer to record datum's length in.
 * \return The calculated hash value for the datum.
 */
static inline unsigned int hash_string_fnv(const char *datum, unsigned int *len)
{
	unsigned int z = 0x811c9dc5;
	const char *start = datum;
	*len = 0;

	if (datum == NULL)
		return 0;

	while (*datum) {
		z *= 0x01000193;
		z ^= *datum++;
	}
	*len = datum - start;

	return z;
}



/**
 * process a line of input.
 *
 * \param hash The hash table to add the line to
 * \param ln The line to process
 * \param lnlen The length of \ln
 * \return NSERROR_OK on success else NSERROR_INVALID
 */
static nserror
process_line(struct hash_table *hash, uint8_t *ln, int lnlen)
{
	uint8_t *key;
	uint8_t *value;
	uint8_t *colon;

	key = ln; /* set key to start of line */
	value = ln + lnlen; /* set value to end of line */

	/* skip leading whitespace */
	while ((key < value) &&
	       ((*key == ' ') || (*key == '\t'))) {
		key++;
	}

	/* empty or comment lines */
	if ((*key == 0) || (*key == '#')) {
		return NSERROR_OK;
	}

	/* find first colon as key/value separator */
	for (colon = key; colon < value; colon++) {
		if (*colon == ':') {
			break;
		}
	}
	if (colon == value) {
		/* no colon found */
		return NSERROR_INVALID;
	}

	*colon = 0;  /* terminate key */
	value = colon + 1;

	if (hash_add(hash, (char *)key, (char *)value) == false) {
		NSLOG(netsurf, INFO,
		      "Unable to add %s:%s to hash table", ln, value);
		return NSERROR_INVALID;
	}
	return NSERROR_OK;
}


/**
 * adds key/value pairs to a hash from a memory area
 */
static nserror
hash_add_inline_plain(struct hash_table *ht, const uint8_t *data, size_t size)
{
	uint8_t s[LINE_BUFFER_SIZE]; /* line buffer */
	unsigned int slen = 0;
	nserror res = NSERROR_OK;

	while (size > 0) {
		s[slen] = *data;

		if (s[slen] == '\n') {
			s[slen] = 0; /* replace newline with null termination */
			res = process_line(ht, s, slen);
			slen = 0;
			if (res != NSERROR_OK) {
				break;
			}
		} else {
			slen++;
			if (slen > sizeof s) {
				NSLOG(netsurf, INFO, "Overlength line\n");
				slen = 0;
			}
		}

		size--;
		data++;
	}
	if (slen > 0) {
		s[slen] = 0;
		res = process_line(ht, s, slen);
	}

	return res;
}

/**
 * adds key/value pairs to a hash from a compressed memory area
 */
static nserror
hash_add_inline_gzip(struct hash_table *ht, const uint8_t *data, size_t size)
{
	nserror res;
	int ret; /* zlib return value */
	z_stream strm;
	uint8_t s[LINE_BUFFER_SIZE]; /* line buffer */
	size_t used = 0; /* number of bytes in buffer in use */
	uint8_t *nl;

	strm.zalloc = Z_NULL;
	strm.zfree = Z_NULL;
	strm.opaque = Z_NULL;

	strm.next_in = (uint8_t *)data;
	strm.avail_in = size;

	ret = inflateInit2(&strm, 32 + MAX_WBITS);
	if (ret != Z_OK) {
		NSLOG(netsurf, INFO, "inflateInit returned %d", ret);
		return NSERROR_INVALID;
	}

	do {
		strm.next_out = s + used;
		strm.avail_out = sizeof(s) - used;

		ret = inflate(&strm, Z_NO_FLUSH);
		if ((ret != Z_OK) && (ret != Z_STREAM_END)) {
			break;
		}

		used = sizeof(s) - strm.avail_out;
		while (used > 0) {
			/* find nl */
			for (nl = &s[0]; nl < &s[used]; nl++) {
				if (*nl == '\n') {
					break;
				}
			}
			if (nl == &s[used]) {
				/* no nl found */
				break;
			}
			/* found newline */
			*nl = 0; /* null terminate line */
			res = process_line(ht, &s[0], nl - &s[0]);
			if (res != NSERROR_OK) {
				inflateEnd(&strm);
				return res;
			}

			/* move data down */
			memmove(&s[0], nl + 1, used - ((nl + 1) - &s[0]) );
			used -= ((nl +1) - &s[0]);
		}
		if (used == sizeof(s)) {
			/* entire buffer used and no newline */
			NSLOG(netsurf, INFO, "Overlength line");
			used = 0;
		}
	} while (ret != Z_STREAM_END);

	inflateEnd(&strm);

	if (ret != Z_STREAM_END) {
		NSLOG(netsurf, INFO, "inflate returned %d", ret);
		return NSERROR_INVALID;
	}
	return NSERROR_OK;

}


/* exported interface documented in utils/hashtable.h */
struct hash_table *hash_create(unsigned int chains)
{
	struct hash_table *r = malloc(sizeof(struct hash_table));

	if (r == NULL) {
		NSLOG(netsurf, INFO, "Not enough memory for hash table.");
		return NULL;
	}

	r->nchains = chains;
	r->chain = calloc(chains, sizeof(struct hash_entry *));

	if (r->chain == NULL) {
		NSLOG(netsurf, INFO,
		      "Not enough memory for %d hash table chains.", chains);
		free(r);
		return NULL;
	}

	return r;
}


/* exported interface documented in utils/hashtable.h */
void hash_destroy(struct hash_table *ht)
{
	unsigned int i;

	if (ht == NULL)
		return;

	for (i = 0; i < ht->nchains; i++) {
		if (ht->chain[i] != NULL) {
			struct hash_entry *e = ht->chain[i];
			while (e) {
				struct hash_entry *n = e->next;
				free(e->pairing);
				free(e);
				e = n;
			}
		}
	}

	free(ht->chain);
	free(ht);
}


/* exported interface documented in utils/hashtable.h */
bool hash_add(struct hash_table *ht, const char *key, const char *value)
{
	unsigned int h, c, v;
	struct hash_entry *e;

	if (ht == NULL || key == NULL || value == NULL)
		return false;

	e = malloc(sizeof(struct hash_entry));
	if (e == NULL) {
		NSLOG(netsurf, INFO, "Not enough memory for hash entry.");
		return false;
	}

	h = hash_string_fnv(key, &(e->key_length));
	c = h % ht->nchains;

	v = strlen(value) ;
	e->pairing = malloc(v + e->key_length + 2);
	if (e->pairing == NULL) {
		NSLOG(netsurf, INFO,
		      "Not enough memory for string duplication.");
		free(e);
		return false;
	}
	memcpy(e->pairing, key, e->key_length + 1);
	memcpy(e->pairing + e->key_length + 1, value, v + 1);

	e->next = ht->chain[c];
	ht->chain[c] = e;

	return true;
}


/* exported interface documented in utils/hashtable.h */
const char *hash_get(struct hash_table *ht, const char *key)
{
	unsigned int h, c, key_length;
	struct hash_entry *e;

	if (ht == NULL || key == NULL)
		return NULL;

	h = hash_string_fnv(key, &key_length);
	c = h % ht->nchains;

	for (e = ht->chain[c]; e; e = e->next) {
		if ((key_length == e->key_length) &&
		    (memcmp(key, e->pairing, key_length) == 0)) {
			return e->pairing + key_length + 1;
		}
	}

	return NULL;
}



/* exported interface documented in utils/hashtable.h */
nserror hash_add_file(struct hash_table *ht, const char *path)
{
	nserror res = NSERROR_OK;
	char s[LINE_BUFFER_SIZE]; /* line buffer */
	gzFile fp; /* compressed file handle */

	if (path == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	fp = gzopen(path, "r");
	if (!fp) {
		NSLOG(netsurf, INFO,
		      "Unable to open file \"%.100s\": %s", path,
		      strerror(errno));

		return NSERROR_NOT_FOUND;
	}

	while (gzgets(fp, s, sizeof s)) {
		int slen = strlen(s);
		s[--slen] = 0;  /* remove \n at end */

		res = process_line(ht, (uint8_t *)s, slen);
		if (res != NSERROR_OK) {
			break;
		}
	}

	gzclose(fp);

	return res;
}


/* exported interface documented in utils/hashtable.h */
nserror hash_add_inline(struct hash_table *ht, const uint8_t *data, size_t size)
{
	if ((data[0]==0x1f) && (data[1] == 0x8b)) {
		/* gzip header detected */
		return hash_add_inline_gzip(ht, data, size);
	}
	return hash_add_inline_plain(ht, data, size);
}
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/*
 * Copyright 2006 Rob Kendrick <rjek@rjek.com>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Interface to Write-Once hash table for string to string mapping
 */

#ifndef _NETSURF_UTILS_HASHTABLE_H_
#define _NETSURF_UTILS_HASHTABLE_H_

#include <stdbool.h>

struct hash_table;

/**
 * Create a new hash table
 *
 * Allocate a new hash table and return a context for it.  The memory
 * consumption of a hash table is approximately 8 + (nchains * 12)
 * bytes if it is empty.
 *
 * \param chains Number of chains/buckets this hash table will have.  This
 *		  should be a prime number, and ideally a prime number just
 *		  over a power of two, for best performance and distribution.
 * \return struct hash_table containing the context of this hash table or NULL
 *	   if there is insufficent memory to create it and its chains.
 */
struct hash_table *hash_create(unsigned int chains);

/**
 * Destroys a hash table
 *
 * Destroy a hash table freeing all memory associated with it.
 *
 * \param ht Hash table to destroy. After the function returns, this
 *             will no longer be valid.
 */
void hash_destroy(struct hash_table *ht);

/**
 * Adds a key/value pair to a hash table.
 *
 * If the key you're adding is already in the hash table, it does not
 * replace it, but it does take precedent over it.  The old key/value
 * pair will be inaccessable but still in memory until hash_destroy()
 * is called on the hash table.
 *
 * \param  ht	  The hash table context to add the key/value pair to.
 * \param  key	  The key to associate the value with.  A copy is made.
 * \param  value  The value to associate the key with.  A copy is made.
 * \return true if the add succeeded, false otherwise.  (Failure most likely
 *	   indicates insufficent memory to make copies of the key and value.
 */
bool hash_add(struct hash_table *ht, const char *key, const char *value);

/**
 * Looks up a the value associated with with a key from a specific hash table.
 *
 * \param  ht The hash table context to look up the key in.
 * \param  key The key to search for.
 * \return The value associated with the key, or NULL if it was not found.
 */
const char *hash_get(struct hash_table *ht, const char *key);

/**
 * Add key/value pairs to a hash table with data from a file
 *
 * The file should be formatted as a series of lines terminated with
 *  newline character. Each line should contain a key/value pair
 *  separated by a colon. If a line is empty or starts with a #
 *  character it will be ignored.
 *
 * The file may be optionally gzip compressed.
 *
 * \param ht The hash table context to add the key/value pairs to.
 * \param path Path to file with key/value pairs in.
 * \return NSERROR_OK on success else error code
 */
nserror hash_add_file(struct hash_table *ht, const char *path);

/**
 * Add key/value pairs to a hash table with data from a memory buffer
 *
 * The data format is the same as in hash_add_file() but held in memory
 *
 * The data may optionally be gzip compressed.
 *
 * \param ht The hash table context to add the key/value pairs to.
 * \param data Source of key/value pairs
 * \param size length of \a data
 * \return NSERROR_OK on success else error code
 */
nserror hash_add_inline(struct hash_table *ht, const uint8_t *data, size_t size);

#endif







netsurf-vince/pdf/utils/http.h

/*
 * Copyright 2010 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * HTTP header parsing functions
 */

#ifndef NETSURF_UTILS_HTTP_H_
#define NETSURF_UTILS_HTTP_H_

#include <libwapcaplet/libwapcaplet.h>

#include "utils/errors.h"

#include "utils/http/cache-control.h"
#include "utils/http/content-disposition.h"
#include "utils/http/content-type.h"
#include "utils/http/strict-transport-security.h"
#include "utils/http/www-authenticate.h"

#endif








netsurf-vince/pdf/utils/http/Makefile

# http utils sources

S_HTTP := challenge.c generics.c primitives.c parameter.c		\
	cache-control.c content-disposition.c content-type.c \
	strict-transport-security.c www-authenticate.c

S_HTTP := $(addprefix utils/http/,$(S_HTTP))
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/*
 * Copyright 2019 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <limits.h>
#include <stdlib.h>

#include "utils/corestrings.h"
#include "utils/http.h"

#include "utils/http/generics.h"
#include "utils/http/primitives.h"

/**
 * Representation of a Cache-Control
 */
struct http_cache_control {
	uint32_t max_age;		/**< Max age (delta seconds) */
	bool max_age_valid;		/**< Whether max-age is valid */
	bool no_cache;			/**< Whether caching is forbidden */
	bool no_store;			/**< Whether persistent caching is forbidden */
};

/**
 * Representation of a directive
 */
typedef struct http_directive {
	http__item base;

	lwc_string *name;		/**< Parameter name */
	lwc_string *value;		/**< Parameter value (optional) */
} http_directive;


static void http_destroy_directive(http_directive *self)
{
	lwc_string_unref(self->name);
	if (self->value != NULL) {
		lwc_string_unref(self->value);
	}
	free(self);
}

static nserror http__parse_directive(const char **input,
		http_directive **result)
{
	const char *pos = *input;
	lwc_string *name;
	lwc_string *value = NULL;
	http_directive *directive;
	nserror error;

	/* token [ "=" ( token | quoted-string ) ] */

	error = http__parse_token(&pos, &name);
	if (error != NSERROR_OK)
		return error;

	http__skip_LWS(&pos);

	if (*pos == '=') {
		pos++;

		http__skip_LWS(&pos);

		if (*pos == '"')
			error = http__parse_quoted_string(&pos, &value);
		else
			error = http__parse_token(&pos, &value);

		if (error != NSERROR_OK) {
			lwc_string_unref(name);
			return error;
		}
	}

	directive = malloc(sizeof(*directive));
	if (directive == NULL) {
		if (value != NULL) {
			lwc_string_unref(value);
		}
		lwc_string_unref(name);
		return NSERROR_NOMEM;
	}

	HTTP__ITEM_INIT(directive, NULL, http_destroy_directive);
	directive->name = name;
	directive->value = value;

	*result = directive;
	*input = pos;

	return NSERROR_OK;
}

static void http_directive_list_destroy(http_directive *list)
{
	http__item_list_destroy(list);
}

static nserror http_directive_list_find_item(const http_directive *list,
		lwc_string *name, lwc_string **value)
{
	bool match;

	while (list != NULL) {
		if (lwc_string_caseless_isequal(name, list->name,
				&match) == lwc_error_ok && match)
			break;

		list = (http_directive *) list->base.next;
	}

	if (list == NULL)
		return NSERROR_NOT_FOUND;

	if (list->value != NULL) {
		*value = lwc_string_ref(list->value);
	} else {
		*value = NULL;
	}

	return NSERROR_OK;
}

static const http_directive *http_directive_list_iterate(
		const http_directive *cur,
		lwc_string **name, lwc_string **value)
{
	if (cur == NULL)
		return NULL;

	*name = lwc_string_ref(cur->name);
	if (cur->value != NULL) {
		*value = lwc_string_ref(cur->value);
	} else {
		*value = NULL;
	}

	return (http_directive *) cur->base.next;
}

static uint32_t count(const http_directive *list, lwc_string *key)
{
	uint32_t count = 0;
	bool match;

	while (list != NULL) {
		if (lwc_string_caseless_isequal(key, list->name,
				&match) == lwc_error_ok && match) {
			count++;
		}

		list = (http_directive *) list->base.next;
	}

	return count;
}

static bool check_duplicates(const http_directive *directives)
{
	bool result = true;
	const http_directive *key = directives;

	if (key == NULL) {
		/* No directives, so there can't be any duplicates */
		return true;
	}

	do {
		lwc_string *name = NULL, *value = NULL;

		key = http_directive_list_iterate(key, &name, &value);

		result &= (count(directives, name) == 1);

		lwc_string_unref(name);
		if (value != NULL) {
			lwc_string_unref(value);
		}
	} while (key != NULL);

	return result;
}

static nserror parse_max_age(lwc_string *value, uint32_t *result)
{
	const char *pos = lwc_string_data(value);
	const char *end = pos + lwc_string_length(value);
	uint32_t val = 0;

	/* 1*DIGIT */

	if (pos == end) {
		/* Blank value */
		return NSERROR_NOT_FOUND;
	}

	while (pos < end) {
		if ('0' <= *pos && *pos <= '9') {
			uint32_t nv = val * 10 + (*pos - '0');
			if (nv < val) {
				val = UINT_MAX;
			} else {
				val = nv;
			}
		} else {
			/* Non-digit */
			return NSERROR_NOT_FOUND;
		}

		pos++;
	}

	*result = val;

	return NSERROR_OK;
}

/* See cache-control.h for documentation */
nserror http_parse_cache_control(const char *header_value,
		http_cache_control **result)
{
	const char *pos = header_value;
	http_cache_control *cc;
	http_directive *first = NULL;
	http_directive *directives = NULL;
	lwc_string *value_str = NULL;
	uint32_t max_age = 0;
	bool max_age_valid = false;
	bool no_cache = false;
	bool no_store = false;
	nserror error;

	/* 1#cache-directive */

	http__skip_LWS(&pos);

	error = http__parse_directive(&pos, &first);
	if (error != NSERROR_OK) {
		return error;
	}

	http__skip_LWS(&pos);

	if (*pos == ',') {
		error = http__item_list_parse(&pos,
				http__parse_directive, first, &directives);
		if (error != NSERROR_OK) {
			if (directives != NULL) {
				http_directive_list_destroy(directives);
			}
			return error;
		}
	} else {
		directives = first;
	}

	/* Each directive must only appear once */
	if (check_duplicates(directives) == false) {
		http_directive_list_destroy(directives);
		return NSERROR_NOT_FOUND;
	}

	/* Find max-age */
	error = http_directive_list_find_item(directives,
			corestring_lwc_max_age, &value_str);
	if (error == NSERROR_OK && value_str != NULL) {
		error = parse_max_age(value_str, &max_age);
		max_age_valid = (error == NSERROR_OK);
		lwc_string_unref(value_str);
	}

	/* Find no-cache */
	error = http_directive_list_find_item(directives,
			corestring_lwc_no_cache, &value_str);
	if (error == NSERROR_OK) {
		no_cache = true;
		if (value_str != NULL) {
			lwc_string_unref(value_str);
		}
	}

	/* Find no-store */
	error = http_directive_list_find_item(directives,
			corestring_lwc_no_store, &value_str);
	if (error == NSERROR_OK) {
		no_store = true;
		if (value_str != NULL) {
			lwc_string_unref(value_str);
		}
	}

	http_directive_list_destroy(directives);

	cc = malloc(sizeof(*cc));
	if (cc == NULL) {
		return NSERROR_NOMEM;
	}

	cc->max_age = max_age;
	cc->max_age_valid = max_age_valid;
	cc->no_cache = no_cache;
	cc->no_store = no_store;

	*result = cc;

	return NSERROR_OK;
}

/* See cache-control.h for documentation */
void http_cache_control_destroy(http_cache_control *victim)
{
	free(victim);
}

/* See cache-control.h for documentation */
bool http_cache_control_has_max_age(http_cache_control *cc)
{
	return cc->max_age_valid;
}

/* See cache-control.h for documentation */
uint32_t http_cache_control_max_age(http_cache_control *cc)
{
	return cc->max_age;
}

/* See cache-control.h for documentation */
bool http_cache_control_no_cache(http_cache_control *cc)
{
	return cc->no_cache;
}

/* See cache-control.h for documentation */
bool http_cache_control_no_store(http_cache_control *cc)
{
	return cc->no_store;
}
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/*
 * Copyright 2019 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_UTILS_HTTP_CACHE_CONTROL_H_
#define NETSURF_UTILS_HTTP_CACHE_CONTROL_H_

#include <libwapcaplet/libwapcaplet.h>

typedef struct http_cache_control http_cache_control;

/**
 * Parse an HTTP Cache-Control header value
 *
 * \param header_value  Header value to parse
 * \param result        Pointer to location to receive result
 * \return NSERROR_OK on success,
 *         NSERROR_NOMEM on memory exhaustion,
 *         appropriate error otherwise
 */
nserror http_parse_cache_control(const char *header_value,
		http_cache_control **result);

/**
 * Destroy a cache_control object
 *
 * \param victim  Object to destroy
 */
void http_cache_control_destroy(http_cache_control *victim);

/**
 * Determine if a valid max-age directive is present
 *
 * \param cc Object to inspect
 * \return Whether max-age is valid
 */
bool http_cache_control_has_max_age(http_cache_control *cc);

/**
 * Get the value of a cache control's max-age
 *
 * \param cc Object to inspect
 * \return Max age, in delta-seconds
 */
uint32_t http_cache_control_max_age(http_cache_control *cc);

/**
 * Get the value of a cache control's no-cache flag
 *
 * \param cc Object to inspect
 * \return Whether caching is forbidden
 */
bool http_cache_control_no_cache(http_cache_control *cc);

/**
 * Get the value of a cache control's no-store flag
 *
 * \param cc Object to inspect
 * \return Whether persistent caching is forbidden
 */
bool http_cache_control_no_store(http_cache_control *cc);

#endif
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/*
 * Copyright 2010 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdlib.h>

#include "utils/http.h"

#include "utils/http/challenge_internal.h"
#include "utils/http/generics.h"
#include "utils/http/parameter_internal.h"
#include "utils/http/primitives.h"

/**
 * Representation of an HTTP challenge
 */
struct http_challenge {
	http__item base;

	lwc_string *scheme;		/**< Challenge scheme */
	http_parameter *params;		/**< Challenge parameters */
};

/**
 * Destroy an HTTP challenge
 *
 * \param self  Challenge to destroy
 */
static void http_destroy_challenge(http_challenge *self)
{
	lwc_string_unref(self->scheme);
	http_parameter_list_destroy(self->params);
	free(self);
}

/**
 * Parse an HTTP challenge
 *
 * \param input      Pointer to current input byte. Updated on exit.
 * \param challenge  Pointer to location to receive challenge
 * \return NSERROR_OK on success,
 * 	   NSERROR_NOMEM on memory exhaustion,
 * 	   NSERROR_NOT_FOUND if no parameter could be parsed
 *
 * The returned challenge is owned by the caller.
 */
nserror http__parse_challenge(const char **input, http_challenge **challenge)
{
	const char *pos = *input;
	http_challenge *result;
	lwc_string *scheme;
	http_parameter *first = NULL;
	http_parameter *params = NULL;
	nserror error;

	/* challenge   = auth-scheme 1*SP 1#auth-param
	 * auth-scheme = token
	 * auth-param  = parameter
	 */

	error = http__parse_token(&pos, &scheme);
	if (error != NSERROR_OK)
		return error;

	if (*pos != ' ' && *pos != '\t') {
		lwc_string_unref(scheme);
		return NSERROR_NOT_FOUND;
	}

	http__skip_LWS(&pos);

	error = http__parse_parameter(&pos, &first);
	if (error != NSERROR_OK) {
		lwc_string_unref(scheme);
		return error;
	}

	http__skip_LWS(&pos);

	if (*pos == ',') {
		error = http__item_list_parse(&pos,
				http__parse_parameter, first, &params);
		if (error != NSERROR_OK && error != NSERROR_NOT_FOUND) {
			lwc_string_unref(scheme);
			return error;
		}
	} else {
		params = first;
	}

	result = malloc(sizeof(*result));
	if (result == NULL) {
		http_parameter_list_destroy(params);
		lwc_string_unref(scheme);
		return NSERROR_NOMEM;
	}

	HTTP__ITEM_INIT(result, NULL, http_destroy_challenge);
	result->scheme = scheme;
	result->params = params;

	*challenge = result;
	*input = pos;

	return NSERROR_OK;
}

/* See challenge.h for documentation */
const http_challenge *http_challenge_list_iterate(const http_challenge *cur,
		lwc_string **scheme, http_parameter **parameters)
{
	if (cur == NULL)
		return NULL;

	*scheme = lwc_string_ref(cur->scheme);
	*parameters = cur->params;

	return (http_challenge *) cur->base.next;
}

/* See challenge.h for documentation */
void http_challenge_list_destroy(http_challenge *list)
{
	http__item_list_destroy(list);
}
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/*
 * Copyright 2010 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_UTILS_HTTP_CHALLENGE_H_
#define NETSURF_UTILS_HTTP_CHALLENGE_H_

#include <libwapcaplet/libwapcaplet.h>

#include "utils/http/parameter.h"

typedef struct http_challenge http_challenge;

/**
 * Iterate over a challenge list
 *
 * \param cur         Pointer to current iteration position, list head to start
 * \param scheme      Pointer to location to receive challenge scheme
 * \param parameters  Pointer to location to receive challenge parameters
 * \return Pointer to next iteration position, or NULL for end of iteration
 */
const http_challenge *http_challenge_list_iterate(const http_challenge *cur,
		lwc_string **scheme, http_parameter **parameters);

/**
 * Destroy a list of HTTP challenges
 *
 * \param list  List to destroy
 */
void http_challenge_list_destroy(http_challenge *list);

#endif
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/*
 * Copyright 2010 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_UTILS_HTTP_CHALLENGE_INTERNAL_H_
#define NETSURF_UTILS_HTTP_CHALLENGE_INTERNAL_H_

#include "utils/errors.h"
#include "utils/http/challenge.h"

nserror http__parse_challenge(const char **input, http_challenge **parameter);

#endif
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/*
 * Copyright 2010 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdlib.h>

#include "utils/http.h"

#include "utils/http/generics.h"
#include "utils/http/parameter_internal.h"
#include "utils/http/primitives.h"

/* See content-disposition.h for documentation */
nserror http_parse_content_disposition(const char *header_value,
		http_content_disposition **result)
{
	const char *pos = header_value;
	lwc_string *mtype;
	http_parameter *params = NULL;
	http_content_disposition *cd;
	nserror error;

	/* disposition-type *( ";" parameter ) */

	http__skip_LWS(&pos);

	error = http__parse_token(&pos, &mtype);
	if (error != NSERROR_OK)
		return error;

	http__skip_LWS(&pos);

	if (*pos == ';') {
		error = http__item_list_parse(&pos,
				http__parse_parameter, NULL, &params);
		if (error != NSERROR_OK && error != NSERROR_NOT_FOUND) {
			lwc_string_unref(mtype);
			return error;
		}
	}

	cd = malloc(sizeof(*cd));
	if (cd == NULL) {
		http_parameter_list_destroy(params);
		lwc_string_unref(mtype);
		return NSERROR_NOMEM;
	}

	cd->disposition_type = mtype;
	cd->parameters = params;

	*result = cd;

	return NSERROR_OK;
}

/* See content-disposition.h for documentation */
void http_content_disposition_destroy(http_content_disposition *victim)
{
	lwc_string_unref(victim->disposition_type);
	http_parameter_list_destroy(victim->parameters);
	free(victim);
}
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/*
 * Copyright 2010 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_UTILS_HTTP_CONTENT_DISPOSITION_H_
#define NETSURF_UTILS_HTTP_CONTENT_DISPOSITION_H_

#include <libwapcaplet/libwapcaplet.h>

#include "utils/http/parameter.h"

typedef struct http_content_disposition {
	lwc_string *disposition_type;
	http_parameter *parameters;
} http_content_disposition;

/**
 * Parse an HTTP Content-Disposition header value
 *
 * \param header_value  Header value to parse
 * \param result        Pointer to location to receive result
 * \return NSERROR_OK on success,
 *         NSERROR_NOMEM on memory exhaustion
 */
nserror http_parse_content_disposition(const char *header_value,
		http_content_disposition **result);

/**
 * Destroy a content disposition object
 *
 * \param victim  Object to destroy
 */
void http_content_disposition_destroy(http_content_disposition *victim);

#endif
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/*
 * Copyright 2010 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdio.h>
#include <stdlib.h>
#include <string.h>

#include "utils/http.h"

#include "utils/http/generics.h"
#include "utils/http/parameter_internal.h"
#include "utils/http/primitives.h"

/* See content-type.h for documentation */
nserror http_parse_content_type(const char *header_value,
		http_content_type **result)
{
	const char *pos = header_value;
	lwc_string *type;
	lwc_string *subtype = NULL;
	http_parameter *params = NULL;
	char *mime;
	size_t mime_len;
	lwc_string *imime;
	http_content_type *ct;
	nserror error;

	/* type "/" subtype *( ";" parameter ) */

	http__skip_LWS(&pos);

	error = http__parse_token(&pos, &type);
	if (error != NSERROR_OK)
		return error;

	http__skip_LWS(&pos);

	if (*pos != '/') {
		lwc_string_unref(type);
		return NSERROR_NOT_FOUND;
	}

	pos++;

	http__skip_LWS(&pos);

	error = http__parse_token(&pos, &subtype);
	if (error != NSERROR_OK) {
		lwc_string_unref(type);
		return error;
	}

	http__skip_LWS(&pos);

	if (*pos == ';') {
		error = http__item_list_parse(&pos,
				http__parse_parameter, NULL, &params);
		if (error != NSERROR_OK && error != NSERROR_NOT_FOUND) {
			lwc_string_unref(subtype);
			lwc_string_unref(type);
			return error;
		}
	}

	/* <type> + <subtype> + '/' */
	mime_len = lwc_string_length(type) + lwc_string_length(subtype) + 1;

	mime = malloc(mime_len + 1);
	if (mime == NULL) {
		http_parameter_list_destroy(params);
		lwc_string_unref(subtype);
		lwc_string_unref(type);
		return NSERROR_NOMEM;
	}

	sprintf(mime, "%.*s/%.*s", 
		(int) lwc_string_length(type), lwc_string_data(type), 
		(int) lwc_string_length(subtype), lwc_string_data(subtype));

	lwc_string_unref(subtype);
	lwc_string_unref(type);

	if (lwc_intern_string(mime, mime_len, &imime) != lwc_error_ok) {
		http_parameter_list_destroy(params);
		free(mime);
		return NSERROR_NOMEM;
	}

	free(mime);

	ct = malloc(sizeof(*ct));
	if (ct == NULL) {
		lwc_string_unref(imime);
		http_parameter_list_destroy(params);
		return NSERROR_NOMEM;
	}

	ct->media_type = imime;
	ct->parameters = params;

	*result = ct;

	return NSERROR_OK;
}

/* See content-type.h for documentation */
void http_content_type_destroy(http_content_type *victim)
{
	lwc_string_unref(victim->media_type);
	http_parameter_list_destroy(victim->parameters);
	free(victim);
}
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/*
 * Copyright 2010 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_UTILS_HTTP_CONTENT_TYPE_H_
#define NETSURF_UTILS_HTTP_CONTENT_TYPE_H_

#include <libwapcaplet/libwapcaplet.h>

#include "utils/http/parameter.h"

typedef struct http_content_type {
	lwc_string *media_type;
	http_parameter *parameters;
} http_content_type;

/**
 * Parse an HTTP Content-Type header value
 *
 * \param header_value  Header value to parse
 * \param result        Pointer to location to receive result
 * \return NSERROR_OK on success,
 *         NSERROR_NOMEM on memory exhaustion
 */
nserror http_parse_content_type(const char *header_value, 
		http_content_type **result);

/**
 * Destroy a content type object
 *
 * \param victim  Object to destroy
 */
void http_content_type_destroy(http_content_type *victim);

#endif
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/*
 * Copyright 2010 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdlib.h>

#include "utils/http/generics.h"
#include "utils/http/primitives.h"

/**
 * Destructor for an item list
 *
 * \param list  List to destroy
 */
void http___item_list_destroy(http__item *list)
{
	while (list != NULL) {
		http__item *victim = list;

		list = victim->next;

		victim->free(victim);
	}
}

/**
 * Parse a list of items
 *
 * \param input       Pointer to current input byte. Updated on exit.
 * \param itemparser  Pointer to function to parse list items
 * \param first       Pointer to first item, or NULL.
 * \param items  Pointer to location to receive on-heap parameter list.
 * \return NSERROR_OK on success,
 * 	   NSERROR_NOMEM on memory exhaustion,
 * 	   NSERROR_NOT_FOUND if no items could be parsed
 *
 * The returned list is owned by the caller
 *
 * \note Ownership of the \a first item is passed to this function.
 */
nserror http___item_list_parse(const char **input, 
		http__itemparser itemparser, http__item *first, 
		http__item **items)
{
	const char *pos = *input;
	const char separator = *pos;
	http__item *item;
	http__item *list = first;
	nserror error = NSERROR_OK;

	/* 1*( <separator> <item> ) */

	while (*pos == separator) {
		pos++;

		http__skip_LWS(&pos);

		error = itemparser(&pos, &item);
		if (error == NSERROR_OK) {
			if (list != NULL)
				item->next = list;

			list = item;

			http__skip_LWS(&pos);
		} else if (error != NSERROR_NOT_FOUND) {
			/* Permit <separator> LWS <separator> */
			break;
		}
	}

	if (error != NSERROR_OK && error != NSERROR_NOT_FOUND) {
		http__item_list_destroy(list);
	} else if (list == NULL) {
		error = NSERROR_NOT_FOUND;
	} else {
		error = NSERROR_OK;
		*items = list;
		*input = pos;
	}

	return error;
}
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/*
 * Copyright 2010 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_UTILS_HTTP_GENERICS_H_
#define NETSURF_UTILS_HTTP_GENERICS_H_

#include <stdbool.h>

#include "utils/errors.h"

/**
 * Representation of an item
 */
typedef struct http__item {
	struct http__item *next;		/**< Next item in list, or NULL */

	void (*free)(struct http__item *self);	/**< Item destructor */
} http__item;

#define HTTP__ITEM_INIT(item, n, f) \
		((http__item *) (item))->next = (http__item *) (n); \
		((http__item *) (item))->free = (void (*)(http__item *)) (f)

/**
 * Type of an item parser
 */
typedef nserror (*http__itemparser)(const char **input, http__item **item);


void http___item_list_destroy(http__item *list);
#define http__item_list_destroy(l) \
		http___item_list_destroy((http__item *) (l))

nserror http___item_list_parse(const char **input, 
		http__itemparser itemparser, http__item *first, 
		http__item **items);
#define http__item_list_parse(i, p, f, r) \
		http___item_list_parse((i), \
				(http__itemparser) (p), \
				(http__item *) (f), \
				(http__item **) (void *) (r))

#endif
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/*
 * Copyright 2010 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdlib.h>
#include <string.h>

#include "utils/http.h"

#include "utils/http/generics.h"
#include "utils/http/parameter_internal.h"
#include "utils/http/primitives.h"

/**
 * Representation of an HTTP parameter
 */
struct http_parameter {
	http__item base;

	lwc_string *name;		/**< Parameter name */
	lwc_string *value;		/**< Parameter value */
};

/**
 * Destructor for an HTTP parameter
 *
 * \param self  Parameter to destroy
 */
static void http_destroy_parameter(http_parameter *self)
{
	lwc_string_unref(self->name);
	lwc_string_unref(self->value);
	free(self);
}

/**
 * Parse an HTTP parameter
 *
 * \param input      Pointer to current input byte. Updated on exit.
 * \param parameter  Pointer to location to receive on-heap parameter.
 * \return NSERROR_OK on success,
 * 	   NSERROR_NOMEM on memory exhaustion,
 * 	   NSERROR_NOT_FOUND if no parameter could be parsed
 *
 * The returned parameter is owned by the caller.
 */
nserror http__parse_parameter(const char **input, http_parameter **parameter)
{
	const char *pos = *input;
	lwc_string *name;
	lwc_string *value;
	http_parameter *param;
	nserror error;

	/* token "=" ( token | quoted-string ) */

	error = http__parse_token(&pos, &name);
	if (error != NSERROR_OK)
		return error;

	http__skip_LWS(&pos);

	if (*pos != '=') {
		lwc_string_unref(name);
		return NSERROR_NOT_FOUND;
	}

	pos++;

	http__skip_LWS(&pos);

	if (*pos == '"')
		error = http__parse_quoted_string(&pos, &value);
	else
		error = http__parse_token(&pos, &value);

	if (error != NSERROR_OK) {
		lwc_string_unref(name);
		return error;
	}

	param = malloc(sizeof(*param));
	if (param == NULL) {
		lwc_string_unref(value);
		lwc_string_unref(name);
		return NSERROR_NOMEM;
	}

	HTTP__ITEM_INIT(param, NULL, http_destroy_parameter);
	param->name = name;
	param->value = value;

	*parameter = param;
	*input = pos;

	return NSERROR_OK;
}

/* See parameter.h for documentation */
nserror http_parameter_list_find_item(const http_parameter *list,
		lwc_string *name, lwc_string **value)
{
	bool match;

	while (list != NULL) {
		if (lwc_string_caseless_isequal(name, list->name, 
				&match) == lwc_error_ok && match)
			break;

		list = (http_parameter *) list->base.next;
	}

	if (list == NULL)
		return NSERROR_NOT_FOUND;

	*value = lwc_string_ref(list->value);

	return NSERROR_OK;
}

/* See parameter.h for documentation */
const http_parameter *http_parameter_list_iterate(const http_parameter *cur,
		lwc_string **name, lwc_string **value)
{
	if (cur == NULL)
		return NULL;

	*name = lwc_string_ref(cur->name);
	*value = lwc_string_ref(cur->value);

	return (http_parameter *) cur->base.next;
}

/* See parameter.h for documentation */
void http_parameter_list_destroy(http_parameter *list)
{
	http__item_list_destroy(list);
}








netsurf-vince/pdf/utils/http/parameter.h

/*
 * Copyright 2010 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_UTILS_HTTP_PARAMETER_H_
#define NETSURF_UTILS_HTTP_PARAMETER_H_

#include <libwapcaplet/libwapcaplet.h>

#include "utils/errors.h"

typedef struct http_parameter http_parameter;

/**
 * Find a named item in an HTTP parameter list
 *
 * \param list   List to search
 * \param name   Name of item to search for
 * \param value  Pointer to location to receive value
 * \return NSERROR_OK on success,
 *         NSERROR_NOT_FOUND if requested item does not exist
 */
nserror http_parameter_list_find_item(const http_parameter *list,
		lwc_string *name, lwc_string **value);

/**
 * Iterate over a parameter list
 *
 * \param cur    Pointer to current iteration position, list head to start
 * \param name   Pointer to location to receive item name
 * \param value  Pointer to location to receive item value
 * \return Pointer to next iteration position, or NULL for end of iteration
 */
const http_parameter *http_parameter_list_iterate(const http_parameter *cur,
		lwc_string **name, lwc_string **value);

/**
 * Destroy a list of HTTP parameters
 *
 * \param list  List to destroy
 */
void http_parameter_list_destroy(http_parameter *list);

#endif
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/*
 * Copyright 2010 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_UTILS_HTTP_PARAMETER_INTERNAL_H_
#define NETSURF_UTILS_HTTP_PARAMETER_INTERNAL_H_

#include "utils/errors.h"
#include "utils/http/parameter.h"

nserror http__parse_parameter(const char **input, http_parameter **parameter);

#endif
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/*
 * Copyright 2010 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdbool.h>
#include <stdlib.h>
#include <string.h>

#include "netsurf/inttypes.h"
#include "utils/http/primitives.h"

/**
 * Skip past linear whitespace in input
 *
 * \param input  Pointer to current input byte. Updated on exit.
 */
void http__skip_LWS(const char **input)
{
	const char *pos = *input;

	while (*pos == ' ' || *pos == '\t')
		pos++;

	*input = pos;
}

/**
 * Determine if a character is valid for an HTTP token
 *
 * \param c  Character to consider
 * \return True if character is valid, false otherwise
 */
static bool http_is_token_char(uint8_t c)
{
	/* [ 32 - 126 ] except ()<>@,;:\"/[]?={} SP HT */

	if (c <= ' ' || 126 < c)
		return false;

	return (strchr("()<>@,;:\\\"/[]?={}", c) == NULL);
}

/**
 * Parse an HTTP token
 *
 * \param input  Pointer to current input byte. Updated on exit.
 * \param value  Pointer to location to receive on-heap token value.
 * \return NSERROR_OK on success,
 * 	   NSERROR_NOMEM on memory exhaustion,
 * 	   NSERROR_NOT_FOUND if no token could be parsed
 *
 * The returned value is owned by the caller
 */
nserror http__parse_token(const char **input, lwc_string **value)
{
	const uint8_t *start = (const uint8_t *) *input;
	const uint8_t *end;
	lwc_string *token;

	end = start;
	while (http_is_token_char(*end))
		end++;

	if (end == start)
		return NSERROR_NOT_FOUND;

	if (lwc_intern_string((const char *) start, 
			end - start, &token) != lwc_error_ok)
		return NSERROR_NOMEM;

	*value = token;
	*input = (const char *) end;

	return NSERROR_OK;
}

/**
 * Parse an HTTP quoted-string
 *
 * \param input  Pointer to current input byte. Updated on exit.
 * \param value  Pointer to location to receive on-heap string value.
 * \return NSERROR_OK on success,
 * 	   NSERROR_NOMEM on memory exhaustion,
 * 	   NSERROR_NOT_FOUND if no string could be parsed
 *
 * The returned value is owned by the caller
 */
nserror http__parse_quoted_string(const char **input, lwc_string **value)
{
	const uint8_t *start = (const uint8_t *) *input;
	const uint8_t *end;
	uint8_t c;
	lwc_string *string_value;

	/* <"> *( qdtext | quoted-pair ) <">
	 * qdtext = any TEXT except <">
	 * quoted-pair = "\" CHAR
	 * TEXT = [ HT, CR, LF, 32-126, 128-255 ]
	 * CHAR = [ 0 - 127 ]
	 *
	 * \todo TEXT may contain non 8859-1 chars encoded per RFC 2047
	 * \todo Support quoted-pairs
	 */

	if (*start != '"')
		return NSERROR_NOT_FOUND;

	end = start = start + 1;

	c = *end;
	while (c == '\t' || c == '\r' || c == '\n' || 
			c == ' ' || c == '!' ||
			('#' <= c && c <= 126) || c > 127) {
		end++;
		c = *end;
	}

	if (*end != '"')
		return NSERROR_NOT_FOUND;

	if (lwc_intern_string((const char *) start, end - start, 
			&string_value) != lwc_error_ok)
		return NSERROR_NOMEM;

	*value = string_value;

	*input = (const char *) end + 1;

	return NSERROR_OK;
}
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/*
 * Copyright 2010 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_UTILS_HTTP_PRIMITIVES_H_
#define NETSURF_UTILS_HTTP_PRIMITIVES_H_

#include <libwapcaplet/libwapcaplet.h>

#include "utils/errors.h"

void http__skip_LWS(const char **input);

nserror http__parse_token(const char **input, lwc_string **value);

nserror http__parse_quoted_string(const char **input, lwc_string **value);

#endif







netsurf-vince/pdf/utils/http/strict-transport-security.c

/*
 * Copyright 2018 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <limits.h>
#include <stdlib.h>

#include "utils/corestrings.h"
#include "utils/http.h"

#include "utils/http/generics.h"
#include "utils/http/primitives.h"

/**
 * Representation of a Strict-Transport-Security
 */
struct http_strict_transport_security {
	uint32_t max_age;		/**< Max age (delta seconds) */
	bool include_sub_domains;	/**< Whether subdomains are included */
};

/**
 * Representation of a directive
 */
typedef struct http_directive {
	http__item base;

	lwc_string *name;		/**< Parameter name */
	lwc_string *value;		/**< Parameter value (optional) */
} http_directive;


static void http_destroy_directive(http_directive *self)
{
	lwc_string_unref(self->name);
	if (self->value != NULL) {
		lwc_string_unref(self->value);
	}
	free(self);
}

static nserror http__parse_directive(const char **input,
		http_directive **result)
{
	const char *pos = *input;
	lwc_string *name;
	lwc_string *value = NULL;
	http_directive *directive;
	nserror error;

	/* token [ "=" ( token | quoted-string ) ] */

	error = http__parse_token(&pos, &name);
	if (error != NSERROR_OK)
		return error;

	http__skip_LWS(&pos);

	if (*pos == '=') {
		pos++;

		http__skip_LWS(&pos);

		if (*pos == '"')
			error = http__parse_quoted_string(&pos, &value);
		else
			error = http__parse_token(&pos, &value);

		if (error != NSERROR_OK) {
			lwc_string_unref(name);
			return error;
		}
	}

	directive = malloc(sizeof(*directive));
	if (directive == NULL) {
		if (value != NULL) {
			lwc_string_unref(value);
		}
		lwc_string_unref(name);
		return NSERROR_NOMEM;
	}

	HTTP__ITEM_INIT(directive, NULL, http_destroy_directive);
	directive->name = name;
	directive->value = value;

	*result = directive;
	*input = pos;

	return NSERROR_OK;
}

static void http_directive_list_destroy(http_directive *list)
{
	http__item_list_destroy(list);
}

static nserror http_directive_list_find_item(const http_directive *list,
		lwc_string *name, lwc_string **value)
{
	bool match;

	while (list != NULL) {
		if (lwc_string_caseless_isequal(name, list->name,
				&match) == lwc_error_ok && match)
			break;

		list = (http_directive *) list->base.next;
	}

	if (list == NULL)
		return NSERROR_NOT_FOUND;

	if (list->value != NULL) {
		*value = lwc_string_ref(list->value);
	} else {
		*value = NULL;
	}

	return NSERROR_OK;
}

static const http_directive *http_directive_list_iterate(
		const http_directive *cur,
		lwc_string **name, lwc_string **value)
{
	if (cur == NULL)
		return NULL;

	*name = lwc_string_ref(cur->name);
	if (cur->value != NULL) {
		*value = lwc_string_ref(cur->value);
	} else {
		*value = NULL;
	}

	return (http_directive *) cur->base.next;
}

static uint32_t count(const http_directive *list, lwc_string *key)
{
	uint32_t count = 0;
	bool match;

	while (list != NULL) {
		if (lwc_string_caseless_isequal(key, list->name,
				&match) == lwc_error_ok && match) {
			count++;
		}

		list = (http_directive *) list->base.next;
	}

	return count;
}

static bool check_duplicates(const http_directive *directives)
{
	bool result = true;
	const http_directive *key = directives;

	if (key == NULL) {
		/* No directives, so there can't be any duplicates */
		return true;
	}

	do {
		lwc_string *name = NULL, *value = NULL;

		key = http_directive_list_iterate(key, &name, &value);

		result &= (count(directives, name) == 1);

		lwc_string_unref(name);
		if (value != NULL) {
			lwc_string_unref(value);
		}
	} while (key != NULL);

	return result;
}

static nserror parse_max_age(lwc_string *value, uint32_t *result)
{
	const char *pos = lwc_string_data(value);
	const char *end = pos + lwc_string_length(value);
	uint32_t val = 0;

	/* 1*DIGIT */

	if (pos == end) {
		/* Blank value */
		return NSERROR_NOT_FOUND;
	}

	while (pos < end) {
		if ('0' <= *pos && *pos <= '9') {
			uint32_t nv = val * 10 + (*pos - '0');
			if (nv < val) {
				val = UINT_MAX;
			} else {
				val = nv;
			}
		} else {
			/* Non-digit */
			return NSERROR_NOT_FOUND;
		}

		pos++;
	}

	*result = val;

	return NSERROR_OK;
}

/* See strict-transport-security.h for documentation */
nserror http_parse_strict_transport_security(const char *header_value,
		http_strict_transport_security **result)
{
	const char *pos = header_value;
	http_strict_transport_security *sts;
	http_directive *first = NULL;
	http_directive *directives = NULL;
	lwc_string *max_age_str = NULL, *isd_str = NULL;
	uint32_t max_age;
	bool include_sub_domains = false;
	nserror error;

	/* directive *( ";" directive ) */

	http__skip_LWS(&pos);

	error = http__parse_directive(&pos, &first);
	if (error != NSERROR_OK) {
		return error;
	}

	http__skip_LWS(&pos);

	if (*pos == ';') {
		error = http__item_list_parse(&pos,
				http__parse_directive, first, &directives);
		if (error != NSERROR_OK) {
			if (directives != NULL) {
				http_directive_list_destroy(directives);
			}
			return error;
		}
	} else {
		directives = first;
	}

	/* Each directive must only appear once */
	if (check_duplicates(directives) == false) {
		http_directive_list_destroy(directives);
		return NSERROR_NOT_FOUND;
	}

	/* max-age is required */
	error = http_directive_list_find_item(directives,
			corestring_lwc_max_age, &max_age_str);
	if (error != NSERROR_OK || max_age_str == NULL) {
		http_directive_list_destroy(directives);
		return NSERROR_NOT_FOUND;
	}

	error = parse_max_age(max_age_str, &max_age);
	if (error != NSERROR_OK) {
		lwc_string_unref(max_age_str);
		http_directive_list_destroy(directives);
		return NSERROR_NOT_FOUND;
	}
	lwc_string_unref(max_age_str);

	/* includeSubDomains is optional and valueless */
	error = http_directive_list_find_item(directives,
			corestring_lwc_includesubdomains, &isd_str);
	if (error != NSERROR_OK && error != NSERROR_NOT_FOUND) {
		http_directive_list_destroy(directives);
		return NSERROR_NOT_FOUND;
	} else if (error == NSERROR_OK) {
		if (isd_str != NULL) {
			/* Present, but not valueless: invalid */
			lwc_string_unref(isd_str);
			http_directive_list_destroy(directives);
			return NSERROR_NOT_FOUND;
		}
		include_sub_domains = true;
	}
	http_directive_list_destroy(directives);

	sts = malloc(sizeof(*sts));
	if (sts == NULL) {
		return NSERROR_NOMEM;
	}

	sts->max_age = max_age;
	sts->include_sub_domains = include_sub_domains;

	*result = sts;

	return NSERROR_OK;
}

/* See strict-transport-security.h for documentation */
void http_strict_transport_security_destroy(
		http_strict_transport_security *victim)
{
	free(victim);
}

/* See strict-transport-security.h for documentation */
uint32_t http_strict_transport_security_max_age(
		http_strict_transport_security *sts)
{
	return sts->max_age;
}

/* See strict-transport-security.h for documentation */
bool http_strict_transport_security_include_subdomains(
		http_strict_transport_security *sts)
{
	return sts->include_sub_domains;
}
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/*
 * Copyright 2018 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_UTILS_HTTP_STRICT_TRANSPORT_SECURITY_H_
#define NETSURF_UTILS_HTTP_STRICT_TRANSPORT_SECURITY_H_

#include <libwapcaplet/libwapcaplet.h>

typedef struct http_strict_transport_security http_strict_transport_security;

/**
 * Parse an HTTP Strict-Transport-Security header value
 *
 * \param header_value  Header value to parse
 * \param result        Pointer to location to receive result
 * \return NSERROR_OK on success,
 *         NSERROR_NOMEM on memory exhaustion,
 *         appropriate error otherwise
 */
nserror http_parse_strict_transport_security(const char *header_value,
		http_strict_transport_security **result);

/**
 * Destroy a strict transport security object
 *
 * \param victim  Object to destroy
 */
void http_strict_transport_security_destroy(
		http_strict_transport_security *victim);

/**
 * Get the value of a strict transport security's max-age
 *
 * \param sts Object to inspect
 * \return Max age, in delta-seconds
 */
uint32_t http_strict_transport_security_max_age(
		http_strict_transport_security *sts);

/**
 * Get the value of a strict transport security's includeSubDomains flag
 *
 * \param sts Object to inspect
 * \return Whether subdomains should be included
 */
bool http_strict_transport_security_include_subdomains(
		http_strict_transport_security *sts);

#endif
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/*
 * Copyright 2010 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdlib.h>

#include "utils/http/challenge_internal.h"
#include "utils/http/generics.h"
#include "utils/http/parameter_internal.h"
#include "utils/http/primitives.h"
#include "utils/http/www-authenticate.h"

/* See www-authenticate.h for documentation */
nserror http_parse_www_authenticate(const char *header_value,
		http_www_authenticate **result)
{
	const char *pos = header_value;
	http_challenge *first = NULL;
	http_challenge *list = NULL;
	http_www_authenticate *wa;
	nserror error;

	/* 1#challenge */

	http__skip_LWS(&pos);

	error = http__parse_challenge(&pos, &first);
	if (error != NSERROR_OK)
		return error;

	http__skip_LWS(&pos);

	if (*pos == ',') {
		error = http__item_list_parse(&pos,
				http__parse_challenge, first, &list);
		if (error != NSERROR_OK && error != NSERROR_NOT_FOUND)
			return error;
	} else {
		list = first;
	}

	wa = malloc(sizeof(*wa));
	if (wa == NULL) {
		http_challenge_list_destroy(list);
		return NSERROR_NOMEM;
	}

	wa->challenges = list;

	*result = wa;

	return NSERROR_OK;
}

/* See www-authenticate.h for documentation */
void http_www_authenticate_destroy(http_www_authenticate *victim)
{
	http_challenge_list_destroy(victim->challenges);
	free(victim);
}
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/*
 * Copyright 2010 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_UTILS_HTTP_WWW_AUTHENTICATE_H_
#define NETSURF_UTILS_HTTP_WWW_AUTHENTICATE_H_

#include <libwapcaplet/libwapcaplet.h>

#include "utils/http/challenge.h"

typedef struct http_www_authenticate {
	http_challenge *challenges;
} http_www_authenticate;

/**
 * Parse an HTTP WWW-Authenticate header value
 *
 * \param header_value  Header value to parse
 * \param result        Pointer to location to receive result
 * \return NSERROR_OK on success,
 *         NSERROR_NOMEM on memory exhaustion
 */
nserror http_parse_www_authenticate(const char *header_value, 
		http_www_authenticate **result);

/**
 * Destroy a www authenticate object
 *
 * \param victim  Object to destroy
 */
void http_www_authenticate_destroy(http_www_authenticate *victim);

#endif
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/*
 * Copyright 2014 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * NetSurf international domain name handling implementation.
 */

#include <assert.h>
#include <stddef.h>
#include <stdint.h>
#include <stdlib.h>
#include <string.h>
#include <sys/types.h>

#include "netsurf/inttypes.h"

#include "utils/errors.h"
#include "utils/idna.h"
#include "utils/idna_props.h"
#include "utils/log.h"
#include "utils/punycode.h"
#include "utils/utf8.h"
#include "utils/utils.h"


/**
 * Convert punycode status into nserror.
 *
 * \param status The punycode status to convert.
 * \return The corresponding nserror code for the status.
 */
static nserror punycode_status_to_nserror(enum punycode_status status)
{
	nserror ret = NSERROR_NOMEM;

	switch (status) {
	case punycode_success:
		ret = NSERROR_OK;
		break;

	case punycode_bad_input:
		NSLOG(netsurf, INFO, "Bad input");
		ret = NSERROR_BAD_ENCODING;
		break;

	case punycode_big_output:
		NSLOG(netsurf, INFO, "Output too big");
		ret = NSERROR_BAD_SIZE;
		break;

	case punycode_overflow:
		NSLOG(netsurf, INFO, "Overflow");
		ret = NSERROR_NOSPACE;
		break;

	default:
		break;
	}
	return ret;
}


/**
 * Convert a host label in UCS-4 to an ACE version
 *
 * \param ucs4_label UCS-4 NFC string containing host label
 * \param len Length of host label (in characters/codepoints)
 * \param ace_label ASCII-compatible encoded version
 * \param out_len Length of ace_label
 * \return NSERROR_OK on success, appropriate error otherwise
 *
 * If return value != NSERROR_OK, output will be left untouched.
 */
static nserror
idna__ucs4_to_ace(int32_t *ucs4_label,
		  size_t len,
		  char **ace_label,
		  size_t *out_len)
{
	char punycode[65]; /* max length of host label + NULL */
	size_t output_length = 60; /* punycode length - 4 - 1 */
	nserror ret;

	punycode[0] = 'x';
	punycode[1] = 'n';
	punycode[2] = '-';
	punycode[3] = '-';

	ret = punycode_status_to_nserror(punycode_encode(len,
			(const punycode_uint *)ucs4_label, NULL,
			&output_length, punycode + 4));
	if (ret != NSERROR_OK) {
		return ret;
	}

	output_length += SLEN("xn--");
	punycode[output_length] = '\0';

	*ace_label = strdup(punycode);
	*out_len = output_length;

	return NSERROR_OK;
}


/**
 * Convert a host label in ACE format to UCS-4
 *
 * \param ace_label ASCII string containing host label
 * \param ace_len Length of host label
 * \param ucs4_label Pointer to hold UCS4 decoded version
 * \param ucs4_len Pointer to hold length of ucs4_label
 * \return NSERROR_OK on success, appropriate error otherwise
 *
 * If return value != NSERROR_OK, output will be left untouched.
 */
static nserror
idna__ace_to_ucs4(const char *ace_label,
		  size_t ace_len,
		  int32_t **ucs4_label,
		  size_t *ucs4_len)
{
	int32_t *ucs4;
	nserror ret;
	size_t output_length = ace_len; /* never exceeds input length */

	/* The header should always have been checked before calling */
	assert((ace_label[0] == 'x') && (ace_label[1] == 'n') &&
		(ace_label[2] == '-') && (ace_label[3] == '-'));

	ucs4 = malloc(output_length * 4);
	if (ucs4 == NULL) {
		return NSERROR_NOMEM;
	}

	ret = punycode_status_to_nserror(punycode_decode(ace_len - 4,
		ace_label + 4, &output_length, (punycode_uint *)ucs4, NULL));
	if (ret != NSERROR_OK) {
		free(ucs4);
		return ret;
	}

	ucs4[output_length] = '\0';

	*ucs4_label = ucs4;
	*ucs4_len = output_length;

	return NSERROR_OK;
}


#ifdef WITH_UTF8PROC

#include <libutf8proc/utf8proc.h>

int32_t idna_contexto[] = {
	/* CONTEXTO codepoints which have a rule defined */
	0x00b7, 0x0375, 0x05f3, 0x05f4, 0x30fb, 0x0660, 0x0661,
	0x0662, 0x0663, 0x0664, 0x0665, 0x0666, 0x0667, 0x0668,
	0x0669, 0x06f0, 0x06f1, 0x06f2, 0x06f3, 0x06f4, 0x06f5,
	0x06f6, 0x06f7, 0x06f8, 0x06f9, 0
};

/**
 * Find the IDNA property of a UCS-4 codepoint
 *
 * \param cp	Unicode codepoint
 * \return IDNA property
 */
static idna_property idna__cp_property(int32_t cp)
{
	const idna_table *t;

	t = idna_derived;
	while (t->p.property) {
		if ((cp >= t->start) && (cp <= t->end)) {
			return t->p.property;
		}
		t++;
	};

	return IDNA_P_DISALLOWED;
}


/**
 * Find the Joining_Type property of a UCS-4 codepoint
 *
 * \param cp	Unicode codepoint
 * \return JT property
 */
static idna_unicode_jt idna__jt_property(int32_t cp)
{
	const idna_table *t;

	t = idna_joiningtype;
	while (t->p.jt) {
		if ((cp >= t->start) && (cp <= t->end)) {
			return t->p.jt;
		}
		t++;
	};

	return IDNA_UNICODE_JT_U;
}


/**
 * Check if a CONTEXTO codepoint has a rule defined
 *
 * \param cp	Unicode codepoint
 * \return true if a rule is defined
 */
static bool idna__contexto_rule(int32_t cp)
{
	int32_t *t;
	for (t = idna_contexto; *t != 0; t++) {
		if (*t == cp) {
			return true;
		}
	}

	return false;
}


/**
 * Check if a CONTEXTJ codepoint has a rule defined,
 * and conforms to that rule.
 *
 * \param label UCS-4 string
 * \param index	character in the string which is CONTEXTJ
 * \param len The length of the label
 * \return true if conforming
 */
static bool idna__contextj_rule(int32_t *label, int index, size_t len)
{
	const utf8proc_property_t *unicode_props;
	idna_unicode_jt joining_type;
	int i;
	bool match;

	/* These CONTEXTJ rules are defined at
	 * http://www.iana.org/assignments/idna-tables-5.2.0/idna-tables-5.2.0.xml
	 */

	if (label[index] == 0x200c) {
		if (index == 0) {
			return false; /* No previous character */
		}
		unicode_props = utf8proc_get_property(label[index - 1]);
		if (unicode_props->combining_class == IDNA_UNICODE_CCC_VIRAMA) {
			return true;
		}

		match = false;
		for (i = 0; i < (index - 1); i++) {
			joining_type = idna__jt_property(label[i]);
			if (((joining_type == IDNA_UNICODE_JT_L) ||
			     (joining_type == IDNA_UNICODE_JT_D)) &&
			    (idna__jt_property(label[i+1]) == IDNA_UNICODE_JT_T)) {
				match = true;
				break;
			}
		}

		if (match == false) {
			return false;
		}

		if (idna__jt_property(label[index+1]) != IDNA_UNICODE_JT_T) {
			return false;
		}

		for (i = (index + 1); i < (int)len; i++) {
			joining_type = idna__jt_property(label[i]);

			if ((joining_type == IDNA_UNICODE_JT_R) ||
			    (joining_type == IDNA_UNICODE_JT_D)) {
				return true;
			}
		}

		return false;

	} else if (label[index] == 0x200d) {
		if (index == 0) {
			return false; /* No previous character */
		}
		unicode_props = utf8proc_get_property(label[index - 1]);
		if (unicode_props->combining_class == IDNA_UNICODE_CCC_VIRAMA) {
			return true;
		}
		return false;
	}

	/* No rule defined */
	return false;
}


/**
 * Convert a UTF-8 string to UCS-4
 *
 * \param utf8_label	UTF-8 string containing host label
 * \param len	Length of host label (in bytes)
 * \param ucs4_label	Pointer to update with the output
 * \param ucs4_len	Pointer to update with the length
 * \return NSERROR_OK on success, appropriate error otherwise
 *
 * If return value != NSERROR_OK, output will be left untouched.
 */
static nserror
idna__utf8_to_ucs4(const char *utf8_label,
		   size_t len,
		   int32_t **ucs4_label,
		   size_t *ucs4_len)
{
	int32_t *nfc_label;
	ssize_t nfc_size;

	nfc_label = malloc(len * 4);
	if (nfc_label == NULL) {
		return NSERROR_NOMEM;
	}

	nfc_size = utf8proc_decompose((const uint8_t *)utf8_label, len,
		nfc_label, len * 4, UTF8PROC_STABLE | UTF8PROC_COMPOSE);
	if (nfc_size < 0) {
		return NSERROR_NOMEM;
	}

	nfc_size = utf8proc_normalize_utf32(nfc_label, nfc_size,
		UTF8PROC_STABLE | UTF8PROC_COMPOSE);
	if (nfc_size < 0) {
		return NSERROR_NOMEM;
	}

	*ucs4_label = nfc_label;
	*ucs4_len = nfc_size;

	return NSERROR_OK;
}


/**
 * Convert a UCS-4 string to UTF-8
 *
 * \param ucs4_label	UCS-4 string containing host label
 * \param ucs4_len	Length of host label (in bytes)
 * \param utf8_label	Pointer to update with the output
 * \param utf8_len	Pointer to update with the length
 * \return NSERROR_OK on success, appropriate error otherwise
 *
 * If return value != NSERROR_OK, output will be left untouched.
 */
static nserror
idna__ucs4_to_utf8(const int32_t *ucs4_label,
		   size_t ucs4_len,
		   char **utf8_label,
		   size_t *utf8_len)
{
	int32_t *nfc_label;
	ssize_t nfc_size = ucs4_len;

	nfc_label = malloc(1 + ucs4_len * 4);
	if (nfc_label == NULL) {
		return NSERROR_NOMEM;
	}
	memcpy(nfc_label, ucs4_label, ucs4_len * 4);

	nfc_size = utf8proc_reencode(nfc_label, ucs4_len,
		UTF8PROC_STABLE | UTF8PROC_COMPOSE);
	if (nfc_size < 0) {
		return NSERROR_NOMEM;
	}

	*utf8_label = (char *)nfc_label;
	*utf8_len = nfc_size;

	return NSERROR_OK;
}


/**
 * Check if a host label is valid for IDNA2008
 *
 * \param label	Host label to check (UCS-4)
 * \param len	Length of host label (in characters/codepoints)
 * \return true if compliant, false otherwise
 */
static bool idna__is_valid(int32_t *label, size_t len)
{
	const utf8proc_property_t *unicode_props;
	idna_property idna_prop;
	size_t i = 0;

	/* 1. Check that the string is NFC.
	 * This check is skipped as the conversion to Unicode
	 * does normalisation as part of the conversion.
	 */

	/* 2. Check characters 3 and 4 are not '--'. */
	if ((len >= 4) && (label[2] == 0x002d) && (label[3] == 0x002d)) {
		NSLOG(netsurf, INFO,
		      "Check failed: characters 2 and 3 are '--'");
		return false;
	}

	/* 3. Check the first character is not a combining mark */
	unicode_props = utf8proc_get_property(label[0]);

	if ((unicode_props->category == UTF8PROC_CATEGORY_MN) ||
		(unicode_props->category == UTF8PROC_CATEGORY_MC) ||
		(unicode_props->category == UTF8PROC_CATEGORY_ME)) {
		NSLOG(netsurf, INFO,
		      "Check failed: character 0 is a combining mark");
		return false;
	}

	for (i = 0; i < len; i++) {
		idna_prop = idna__cp_property(label[i]);

		/* 4. Check characters not DISALLOWED by RFC5892 */
		if (idna_prop == IDNA_P_DISALLOWED) {
			NSLOG(netsurf, INFO,
			      "Check failed: character %"PRIsizet" (%x) is DISALLOWED",
			      i,
			      label[i]);
			return false;
		}

		/* 5. Check CONTEXTJ characters conform to defined rules */
		if (idna_prop == IDNA_P_CONTEXTJ) {
			if (idna__contextj_rule(label, i, len) == false) {
				NSLOG(netsurf, INFO,
				      "Check failed: character %"PRIsizet" (%x) does not conform to CONTEXTJ rule",
				      i,
				      label[i]);
				return false;
			}
		}

		/* 6. Check CONTEXTO characters have a rule defined */
		/** \todo optionally we can check conformance to this rule */
		if (idna_prop == IDNA_P_CONTEXTO) {
			if (idna__contexto_rule(label[i]) == false) {
				NSLOG(netsurf, INFO,
				      "Check failed: character %"PRIsizet" (%x) has no CONTEXTO rule defined",
				      i,
				      label[i]);
				return false;
			}
		}

		/* 7. Check characters are not UNASSIGNED */
		if (idna_prop == IDNA_P_UNASSIGNED) {
			NSLOG(netsurf, INFO,
			      "Check failed: character %"PRIsizet" (%x) is UNASSIGNED",
			      i,
			      label[i]);
			return false;
		}

		/** \todo 8. (optionally) check Bidi compliance */
	}

	return true;
}


/**
 * Verify an ACE label is valid
 *
 * \param label	Host label to check
 * \param len	Length of label
 * \return true if valid, false otherwise
 */
static bool idna__verify(const char *label, size_t len)
{
	nserror error;
	int32_t *ucs4;
	char *ace;
	ssize_t ucs4_len;
	size_t u_ucs4_len, ace_len;

	/* Convert our ACE label back to UCS-4 */
	error = idna__ace_to_ucs4(label, len, &ucs4, &u_ucs4_len);
	if (error != NSERROR_OK) {
		return false;
	}

	/* Perform NFC normalisation */
	ucs4_len = utf8proc_normalize_utf32(ucs4, u_ucs4_len,
		UTF8PROC_STABLE | UTF8PROC_COMPOSE);
	if (ucs4_len < 0) {
		free(ucs4);
		return false;
	}

	/* Convert the UCS-4 label back to ACE */
	error = idna__ucs4_to_ace(ucs4, (size_t)ucs4_len,
				&ace, &ace_len);
	free(ucs4);
	if (error != NSERROR_OK) {
		return false;
	}

	/* Check if it matches the input */
	if ((len == ace_len) && (strncmp(label, ace, len) == 0)) {
		free(ace);
		return true;
	}

	NSLOG(netsurf, INFO, "Re-encoded ACE label %s does not match input",
	      ace);
	free(ace);

	return false;
}


#else /* WITH_UTF8PROC */


/**
 * Convert a UTF-8 string to UCS-4
 *
 * \param utf8_label	UTF-8 string containing host label
 * \param len	Length of host label (in bytes)
 * \param ucs4_label	Pointer to update with the output
 * \param ucs4_len	Pointer to update with the length
 * \return NSERROR_OK on success, appropriate error otherwise
 *
 * If return value != NSERROR_OK, output will be left untouched.
 */
static nserror
idna__utf8_to_ucs4(const char *utf8_label,
		   size_t len,
		   int32_t **ucs4_label,
		   size_t *ucs4_len)
{
	return NSERROR_NOT_IMPLEMENTED;
}


/**
 * Convert a UCS-4 string to UTF-8
 *
 * \param ucs4_label	UCS-4 string containing host label
 * \param ucs4_len	Length of host label (in bytes)
 * \param utf8_label	Pointer to update with the output
 * \param utf8_len	Pointer to update with the length
 * \return NSERROR_OK on success, appropriate error otherwise
 *
 * If return value != NSERROR_OK, output will be left untouched.
 */
static nserror
idna__ucs4_to_utf8(const int32_t *ucs4_label,
		   size_t ucs4_len,
		   char **utf8_label,
		   size_t *utf8_len)
{
	return NSERROR_NOT_IMPLEMENTED;
}


/**
 * Check if a host label is valid for IDNA2008
 *
 * \param label	Host label to check (UCS-4)
 * \param len	Length of host label (in characters/codepoints)
 * \return true if compliant, false otherwise
 */
static bool idna__is_valid(int32_t *label, size_t len)
{
	return true;
}


/**
 * Verify an ACE label is valid
 *
 * \param label	Host label to check
 * \param len	Length of label
 * \return true if valid, false otherwise
 */
static bool idna__verify(const char *label, size_t len)
{
	return true;
}


#endif /* WITH_UTF8PROC */


/**
 * Find the length of a host label
 *
 * \param host	String containing a host or FQDN
 * \param max_length	Length of host string to search (in bytes)
 * \return Distance to next separator character or end of string
 */
static size_t idna__host_label_length(const char *host, size_t max_length)
{
	const char *p = host;
	size_t length = 0;

	while (length < max_length) {
		if ((*p == '.') || (*p == ':') || (*p == '\0')) {
			break;
		}
		length++;
		p++;
	}

	return length;
}


/**
 * Check if a host label is LDH
 *
 * \param label	Host label to check
 * \param len	Length of host label
 * \return true if LDH compliant, false otherwise
 */
static bool idna__is_ldh(const char *label, size_t len)
{
	const char *p = label;
	size_t i = 0;

	/* Check for leading or trailing hyphens */
	if ((p[0] == '-') || (p[len - 1] == '-'))
		return false;

	/* Check for non-alphanumeric, non-hyphen characters */
	for (i = 0; i < len; p++) {
		i++;
		if (*p == '-') continue;
		if ((*p >= '0') && (*p <= '9')) continue;
		if ((*p >= 'a') && (*p <= 'z')) continue;
		if ((*p >= 'A') && (*p <= 'Z')) continue;

		return false;
	}

	return true;
}


/**
 * Check if a host label appears to be ACE
 *
 * \param label	Host label to check
 * \param len	Length of host label
 * \return true if ACE compliant, false otherwise
 */
static bool idna__is_ace(const char *label, size_t len)
{
	/* Check it is a valid DNS string */
	if (idna__is_ldh(label, len) == false) {
		return false;
	}

	/* Check the ACE prefix is present */
	if ((label[0] == 'x') && (label[1] == 'n') &&
	    (label[2] == '-') && (label[3] == '-')) {
		return true;
	}

	return false;
}


/* exported interface documented in idna.h */
nserror
idna_encode(const char *host, size_t len, char **ace_host, size_t *ace_len)
{
	nserror error;
	int32_t *ucs4_host;
	size_t label_len, output_len, ucs4_len, fqdn_len = 0;
	char fqdn[256];
	char *output, *fqdn_p = fqdn;

	label_len = idna__host_label_length(host, len);
	if (label_len == 0) {
		return NSERROR_BAD_URL;
	}

	while (label_len != 0) {
		if (idna__is_ldh(host, label_len) == false) {
			/* This string is IDN or invalid */

			/* Convert to Unicode */
			error = idna__utf8_to_ucs4(host, label_len,
						   &ucs4_host, &ucs4_len);
			if (error != NSERROR_OK) {
				return error;
			}

			/* Check this is valid for conversion */
			if (idna__is_valid(ucs4_host, ucs4_len) == false) {
				free(ucs4_host);
				return NSERROR_BAD_URL;
			}

			/* Convert to ACE */
			error = idna__ucs4_to_ace(ucs4_host, ucs4_len,
						&output, &output_len);
			free(ucs4_host);
			if (error != NSERROR_OK) {
				return error;
			}
			strncpy(fqdn_p, output, output_len);
			free(output);
			fqdn_p += output_len;
			fqdn_len += output_len;
		} else {
			/* This is already a DNS-valid ASCII string */
			if ((idna__is_ace(host, label_len) == true) &&
			    (idna__verify(host, label_len) == false)) {
				NSLOG(netsurf, INFO,
				      "Cannot verify ACE label %s", host);
				return NSERROR_BAD_URL;
			}
			strncpy(fqdn_p, host, label_len);
			fqdn_p += label_len;
			fqdn_len += label_len;
		}

		*fqdn_p = '.';
		fqdn_p++;
		fqdn_len++;

		host += label_len;
		if ((*host == '\0') || (*host == ':')) {
			break;
		}
		host++;
		len = len - label_len - 1;

		label_len = idna__host_label_length(host, len);
	}

	fqdn_p--;
	*fqdn_p = '\0';
	*ace_host = strdup(fqdn);
	*ace_len = fqdn_len - 1; /* last character is NULL */

	return NSERROR_OK;
}


/* exported interface documented in idna.h */
nserror
idna_decode(const char *ace_host, size_t ace_len, char **host, size_t *host_len)
{
	nserror error;
	int32_t *ucs4_host;
	size_t label_len, output_len, ucs4_len, fqdn_len = 0;
	char fqdn[256];
	char *output, *fqdn_p = fqdn;

	label_len = idna__host_label_length(ace_host, ace_len);
	if (label_len == 0) {
		return NSERROR_BAD_URL;
	}

	while (label_len != 0) {
		if (idna__is_ace(ace_host, label_len) == true) {
			/* This string is DNS-valid and (probably) encoded */

			/* Decode to Unicode */
			error = idna__ace_to_ucs4(ace_host, label_len,
						  &ucs4_host, &ucs4_len);
			if (error != NSERROR_OK) {
				return error;
			}

			/* Convert to UTF-8 */
			error = idna__ucs4_to_utf8(ucs4_host, ucs4_len,
						   &output, &output_len);
			free(ucs4_host);
			if (error != NSERROR_OK) {
				return error;
			}

			memcpy(fqdn_p, output, output_len);
			free(output);
			fqdn_p += output_len;
			fqdn_len += output_len;
		} else {
			/* Not ACE */
			memcpy(fqdn_p, ace_host, label_len);
			fqdn_p += label_len;
			fqdn_len += label_len;
		}

		*fqdn_p = '.';
		fqdn_p++;
		fqdn_len++;

		ace_host += label_len;
		if ((*ace_host == '\0') || (*ace_host == ':')) {
			break;
		}
		ace_host++;
		ace_len = ace_len - label_len - 1;

		label_len = idna__host_label_length(ace_host, ace_len);
	}

	fqdn_p--;
	*fqdn_p = '\0';
	*host = strdup(fqdn);
	*host_len = fqdn_len - 1; /* last character is NULL */

	return NSERROR_OK;
}
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/*
 * Copyright 2014 Chris Young <chris@unsatisfactorysoftware.co.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * interface to international domain name handling.
 */

#ifndef NETSURF_UTILS_IDNA_H_
#define NETSURF_UTILS_IDNA_H_

/**
 * Unicode canonical combining class for virama
 */
#define IDNA_UNICODE_CCC_VIRAMA 9

/**
 * Convert a hostname to an ACE version suitable for DNS lookup
 *
 * \param host	String containing host
 * \param len	Length of host string
 * \param ace_host	Pointer to update with the output
 * \param ace_len	Pointer to update with length of ace_host
 * \return NSERROR_OK on success, appropriate error otherwise
 *
 * If return value != NSERROR_OK, output will be left untouched.
 */
nserror idna_encode(const char *host, size_t len, char **ace_host, size_t *ace_len);


/**
 * Convert a hostname from ACE to UTF-8 suitable for display
 *
 * \param ace_host	String containing host
 * \param ace_len	Length of host string
 * \param host	Pointer to update with the output
 * \param host_len	Pointer to update with length of host
 * \return NSERROR_OK on success, appropriate error otherwise
 *
 * If return value != NSERROR_OK, output will be left untouched.
 */
nserror idna_decode(const char *ace_host, size_t ace_len, char **host, size_t *host_len);

#endif
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/* This file is generated by idna-derived-props-gen.pl
 * DO NOT EDIT BY HAND
 */
#ifndef _NETSURF_UTILS_IDNA_PROPS_H_
#define _NETSURF_UTILS_IDNA_PROPS_H_

typedef enum idna_property {
	IDNA_P_PVALID		= 1,
	IDNA_P_CONTEXTJ		= 2,
	IDNA_P_CONTEXTO		= 3,
	IDNA_P_DISALLOWED	= 4,
	IDNA_P_UNASSIGNED	= 5
} idna_property;

typedef enum idna_unicode_jt {
	IDNA_UNICODE_JT_U	= 0,
	IDNA_UNICODE_JT_C	= 1,
	IDNA_UNICODE_JT_D	= 2,
	IDNA_UNICODE_JT_R	= 3,
	IDNA_UNICODE_JT_T	= 4,
	IDNA_UNICODE_JT_L	= 5
} idna_unicode_jt;


typedef struct idna_table {
	int32_t start;
	int32_t end;
	union p {
		idna_property property;
		idna_unicode_jt jt;
	} p;
} idna_table;

idna_table idna_derived[] = {
	{ 0x0000, 0x002C, .p.property = IDNA_P_DISALLOWED },
	{ 0x002D, 0x002D, .p.property = IDNA_P_PVALID },
	{ 0x002E, 0x002F, .p.property = IDNA_P_DISALLOWED },
	{ 0x0030, 0x0039, .p.property = IDNA_P_PVALID },
	{ 0x003A, 0x0060, .p.property = IDNA_P_DISALLOWED },
	{ 0x0061, 0x007A, .p.property = IDNA_P_PVALID },
	{ 0x007B, 0x00B6, .p.property = IDNA_P_DISALLOWED },
	{ 0x00B7, 0x00B7, .p.property = IDNA_P_CONTEXTO },
	{ 0x00B8, 0x00DE, .p.property = IDNA_P_DISALLOWED },
	{ 0x00DF, 0x00F6, .p.property = IDNA_P_PVALID },
	{ 0x00F7, 0x00F7, .p.property = IDNA_P_DISALLOWED },
	{ 0x00F8, 0x00FF, .p.property = IDNA_P_PVALID },
	{ 0x0100, 0x0100, .p.property = IDNA_P_DISALLOWED },
	{ 0x0101, 0x0101, .p.property = IDNA_P_PVALID },
	{ 0x0102, 0x0102, .p.property = IDNA_P_DISALLOWED },
	{ 0x0103, 0x0103, .p.property = IDNA_P_PVALID },
	{ 0x0104, 0x0104, .p.property = IDNA_P_DISALLOWED },
	{ 0x0105, 0x0105, .p.property = IDNA_P_PVALID },
	{ 0x0106, 0x0106, .p.property = IDNA_P_DISALLOWED },
	{ 0x0107, 0x0107, .p.property = IDNA_P_PVALID },
	{ 0x0108, 0x0108, .p.property = IDNA_P_DISALLOWED },
	{ 0x0109, 0x0109, .p.property = IDNA_P_PVALID },
	{ 0x010A, 0x010A, .p.property = IDNA_P_DISALLOWED },
	{ 0x010B, 0x010B, .p.property = IDNA_P_PVALID },
	{ 0x010C, 0x010C, .p.property = IDNA_P_DISALLOWED },
	{ 0x010D, 0x010D, .p.property = IDNA_P_PVALID },
	{ 0x010E, 0x010E, .p.property = IDNA_P_DISALLOWED },
	{ 0x010F, 0x010F, .p.property = IDNA_P_PVALID },
	{ 0x0110, 0x0110, .p.property = IDNA_P_DISALLOWED },
	{ 0x0111, 0x0111, .p.property = IDNA_P_PVALID },
	{ 0x0112, 0x0112, .p.property = IDNA_P_DISALLOWED },
	{ 0x0113, 0x0113, .p.property = IDNA_P_PVALID },
	{ 0x0114, 0x0114, .p.property = IDNA_P_DISALLOWED },
	{ 0x0115, 0x0115, .p.property = IDNA_P_PVALID },
	{ 0x0116, 0x0116, .p.property = IDNA_P_DISALLOWED },
	{ 0x0117, 0x0117, .p.property = IDNA_P_PVALID },
	{ 0x0118, 0x0118, .p.property = IDNA_P_DISALLOWED },
	{ 0x0119, 0x0119, .p.property = IDNA_P_PVALID },
	{ 0x011A, 0x011A, .p.property = IDNA_P_DISALLOWED },
	{ 0x011B, 0x011B, .p.property = IDNA_P_PVALID },
	{ 0x011C, 0x011C, .p.property = IDNA_P_DISALLOWED },
	{ 0x011D, 0x011D, .p.property = IDNA_P_PVALID },
	{ 0x011E, 0x011E, .p.property = IDNA_P_DISALLOWED },
	{ 0x011F, 0x011F, .p.property = IDNA_P_PVALID },
	{ 0x0120, 0x0120, .p.property = IDNA_P_DISALLOWED },
	{ 0x0121, 0x0121, .p.property = IDNA_P_PVALID },
	{ 0x0122, 0x0122, .p.property = IDNA_P_DISALLOWED },
	{ 0x0123, 0x0123, .p.property = IDNA_P_PVALID },
	{ 0x0124, 0x0124, .p.property = IDNA_P_DISALLOWED },
	{ 0x0125, 0x0125, .p.property = IDNA_P_PVALID },
	{ 0x0126, 0x0126, .p.property = IDNA_P_DISALLOWED },
	{ 0x0127, 0x0127, .p.property = IDNA_P_PVALID },
	{ 0x0128, 0x0128, .p.property = IDNA_P_DISALLOWED },
	{ 0x0129, 0x0129, .p.property = IDNA_P_PVALID },
	{ 0x012A, 0x012A, .p.property = IDNA_P_DISALLOWED },
	{ 0x012B, 0x012B, .p.property = IDNA_P_PVALID },
	{ 0x012C, 0x012C, .p.property = IDNA_P_DISALLOWED },
	{ 0x012D, 0x012D, .p.property = IDNA_P_PVALID },
	{ 0x012E, 0x012E, .p.property = IDNA_P_DISALLOWED },
	{ 0x012F, 0x012F, .p.property = IDNA_P_PVALID },
	{ 0x0130, 0x0130, .p.property = IDNA_P_DISALLOWED },
	{ 0x0131, 0x0131, .p.property = IDNA_P_PVALID },
	{ 0x0132, 0x0134, .p.property = IDNA_P_DISALLOWED },
	{ 0x0135, 0x0135, .p.property = IDNA_P_PVALID },
	{ 0x0136, 0x0136, .p.property = IDNA_P_DISALLOWED },
	{ 0x0137, 0x0138, .p.property = IDNA_P_PVALID },
	{ 0x0139, 0x0139, .p.property = IDNA_P_DISALLOWED },
	{ 0x013A, 0x013A, .p.property = IDNA_P_PVALID },
	{ 0x013B, 0x013B, .p.property = IDNA_P_DISALLOWED },
	{ 0x013C, 0x013C, .p.property = IDNA_P_PVALID },
	{ 0x013D, 0x013D, .p.property = IDNA_P_DISALLOWED },
	{ 0x013E, 0x013E, .p.property = IDNA_P_PVALID },
	{ 0x013F, 0x0141, .p.property = IDNA_P_DISALLOWED },
	{ 0x0142, 0x0142, .p.property = IDNA_P_PVALID },
	{ 0x0143, 0x0143, .p.property = IDNA_P_DISALLOWED },
	{ 0x0144, 0x0144, .p.property = IDNA_P_PVALID },
	{ 0x0145, 0x0145, .p.property = IDNA_P_DISALLOWED },
	{ 0x0146, 0x0146, .p.property = IDNA_P_PVALID },
	{ 0x0147, 0x0147, .p.property = IDNA_P_DISALLOWED },
	{ 0x0148, 0x0148, .p.property = IDNA_P_PVALID },
	{ 0x0149, 0x014A, .p.property = IDNA_P_DISALLOWED },
	{ 0x014B, 0x014B, .p.property = IDNA_P_PVALID },
	{ 0x014C, 0x014C, .p.property = IDNA_P_DISALLOWED },
	{ 0x014D, 0x014D, .p.property = IDNA_P_PVALID },
	{ 0x014E, 0x014E, .p.property = IDNA_P_DISALLOWED },
	{ 0x014F, 0x014F, .p.property = IDNA_P_PVALID },
	{ 0x0150, 0x0150, .p.property = IDNA_P_DISALLOWED },
	{ 0x0151, 0x0151, .p.property = IDNA_P_PVALID },
	{ 0x0152, 0x0152, .p.property = IDNA_P_DISALLOWED },
	{ 0x0153, 0x0153, .p.property = IDNA_P_PVALID },
	{ 0x0154, 0x0154, .p.property = IDNA_P_DISALLOWED },
	{ 0x0155, 0x0155, .p.property = IDNA_P_PVALID },
	{ 0x0156, 0x0156, .p.property = IDNA_P_DISALLOWED },
	{ 0x0157, 0x0157, .p.property = IDNA_P_PVALID },
	{ 0x0158, 0x0158, .p.property = IDNA_P_DISALLOWED },
	{ 0x0159, 0x0159, .p.property = IDNA_P_PVALID },
	{ 0x015A, 0x015A, .p.property = IDNA_P_DISALLOWED },
	{ 0x015B, 0x015B, .p.property = IDNA_P_PVALID },
	{ 0x015C, 0x015C, .p.property = IDNA_P_DISALLOWED },
	{ 0x015D, 0x015D, .p.property = IDNA_P_PVALID },
	{ 0x015E, 0x015E, .p.property = IDNA_P_DISALLOWED },
	{ 0x015F, 0x015F, .p.property = IDNA_P_PVALID },
	{ 0x0160, 0x0160, .p.property = IDNA_P_DISALLOWED },
	{ 0x0161, 0x0161, .p.property = IDNA_P_PVALID },
	{ 0x0162, 0x0162, .p.property = IDNA_P_DISALLOWED },
	{ 0x0163, 0x0163, .p.property = IDNA_P_PVALID },
	{ 0x0164, 0x0164, .p.property = IDNA_P_DISALLOWED },
	{ 0x0165, 0x0165, .p.property = IDNA_P_PVALID },
	{ 0x0166, 0x0166, .p.property = IDNA_P_DISALLOWED },
	{ 0x0167, 0x0167, .p.property = IDNA_P_PVALID },
	{ 0x0168, 0x0168, .p.property = IDNA_P_DISALLOWED },
	{ 0x0169, 0x0169, .p.property = IDNA_P_PVALID },
	{ 0x016A, 0x016A, .p.property = IDNA_P_DISALLOWED },
	{ 0x016B, 0x016B, .p.property = IDNA_P_PVALID },
	{ 0x016C, 0x016C, .p.property = IDNA_P_DISALLOWED },
	{ 0x016D, 0x016D, .p.property = IDNA_P_PVALID },
	{ 0x016E, 0x016E, .p.property = IDNA_P_DISALLOWED },
	{ 0x016F, 0x016F, .p.property = IDNA_P_PVALID },
	{ 0x0170, 0x0170, .p.property = IDNA_P_DISALLOWED },
	{ 0x0171, 0x0171, .p.property = IDNA_P_PVALID },
	{ 0x0172, 0x0172, .p.property = IDNA_P_DISALLOWED },
	{ 0x0173, 0x0173, .p.property = IDNA_P_PVALID },
	{ 0x0174, 0x0174, .p.property = IDNA_P_DISALLOWED },
	{ 0x0175, 0x0175, .p.property = IDNA_P_PVALID },
	{ 0x0176, 0x0176, .p.property = IDNA_P_DISALLOWED },
	{ 0x0177, 0x0177, .p.property = IDNA_P_PVALID },
	{ 0x0178, 0x0179, .p.property = IDNA_P_DISALLOWED },
	{ 0x017A, 0x017A, .p.property = IDNA_P_PVALID },
	{ 0x017B, 0x017B, .p.property = IDNA_P_DISALLOWED },
	{ 0x017C, 0x017C, .p.property = IDNA_P_PVALID },
	{ 0x017D, 0x017D, .p.property = IDNA_P_DISALLOWED },
	{ 0x017E, 0x017E, .p.property = IDNA_P_PVALID },
	{ 0x017F, 0x017F, .p.property = IDNA_P_DISALLOWED },
	{ 0x0180, 0x0180, .p.property = IDNA_P_PVALID },
	{ 0x0181, 0x0182, .p.property = IDNA_P_DISALLOWED },
	{ 0x0183, 0x0183, .p.property = IDNA_P_PVALID },
	{ 0x0184, 0x0184, .p.property = IDNA_P_DISALLOWED },
	{ 0x0185, 0x0185, .p.property = IDNA_P_PVALID },
	{ 0x0186, 0x0187, .p.property = IDNA_P_DISALLOWED },
	{ 0x0188, 0x0188, .p.property = IDNA_P_PVALID },
	{ 0x0189, 0x018B, .p.property = IDNA_P_DISALLOWED },
	{ 0x018C, 0x018D, .p.property = IDNA_P_PVALID },
	{ 0x018E, 0x0191, .p.property = IDNA_P_DISALLOWED },
	{ 0x0192, 0x0192, .p.property = IDNA_P_PVALID },
	{ 0x0193, 0x0194, .p.property = IDNA_P_DISALLOWED },
	{ 0x0195, 0x0195, .p.property = IDNA_P_PVALID },
	{ 0x0196, 0x0198, .p.property = IDNA_P_DISALLOWED },
	{ 0x0199, 0x019B, .p.property = IDNA_P_PVALID },
	{ 0x019C, 0x019D, .p.property = IDNA_P_DISALLOWED },
	{ 0x019E, 0x019E, .p.property = IDNA_P_PVALID },
	{ 0x019F, 0x01A0, .p.property = IDNA_P_DISALLOWED },
	{ 0x01A1, 0x01A1, .p.property = IDNA_P_PVALID },
	{ 0x01A2, 0x01A2, .p.property = IDNA_P_DISALLOWED },
	{ 0x01A3, 0x01A3, .p.property = IDNA_P_PVALID },
	{ 0x01A4, 0x01A4, .p.property = IDNA_P_DISALLOWED },
	{ 0x01A5, 0x01A5, .p.property = IDNA_P_PVALID },
	{ 0x01A6, 0x01A7, .p.property = IDNA_P_DISALLOWED },
	{ 0x01A8, 0x01A8, .p.property = IDNA_P_PVALID },
	{ 0x01A9, 0x01A9, .p.property = IDNA_P_DISALLOWED },
	{ 0x01AA, 0x01AB, .p.property = IDNA_P_PVALID },
	{ 0x01AC, 0x01AC, .p.property = IDNA_P_DISALLOWED },
	{ 0x01AD, 0x01AD, .p.property = IDNA_P_PVALID },
	{ 0x01AE, 0x01AF, .p.property = IDNA_P_DISALLOWED },
	{ 0x01B0, 0x01B0, .p.property = IDNA_P_PVALID },
	{ 0x01B1, 0x01B3, .p.property = IDNA_P_DISALLOWED },
	{ 0x01B4, 0x01B4, .p.property = IDNA_P_PVALID },
	{ 0x01B5, 0x01B5, .p.property = IDNA_P_DISALLOWED },
	{ 0x01B6, 0x01B6, .p.property = IDNA_P_PVALID },
	{ 0x01B7, 0x01B8, .p.property = IDNA_P_DISALLOWED },
	{ 0x01B9, 0x01BB, .p.property = IDNA_P_PVALID },
	{ 0x01BC, 0x01BC, .p.property = IDNA_P_DISALLOWED },
	{ 0x01BD, 0x01C3, .p.property = IDNA_P_PVALID },
	{ 0x01C4, 0x01CD, .p.property = IDNA_P_DISALLOWED },
	{ 0x01CE, 0x01CE, .p.property = IDNA_P_PVALID },
	{ 0x01CF, 0x01CF, .p.property = IDNA_P_DISALLOWED },
	{ 0x01D0, 0x01D0, .p.property = IDNA_P_PVALID },
	{ 0x01D1, 0x01D1, .p.property = IDNA_P_DISALLOWED },
	{ 0x01D2, 0x01D2, .p.property = IDNA_P_PVALID },
	{ 0x01D3, 0x01D3, .p.property = IDNA_P_DISALLOWED },
	{ 0x01D4, 0x01D4, .p.property = IDNA_P_PVALID },
	{ 0x01D5, 0x01D5, .p.property = IDNA_P_DISALLOWED },
	{ 0x01D6, 0x01D6, .p.property = IDNA_P_PVALID },
	{ 0x01D7, 0x01D7, .p.property = IDNA_P_DISALLOWED },
	{ 0x01D8, 0x01D8, .p.property = IDNA_P_PVALID },
	{ 0x01D9, 0x01D9, .p.property = IDNA_P_DISALLOWED },
	{ 0x01DA, 0x01DA, .p.property = IDNA_P_PVALID },
	{ 0x01DB, 0x01DB, .p.property = IDNA_P_DISALLOWED },
	{ 0x01DC, 0x01DD, .p.property = IDNA_P_PVALID },
	{ 0x01DE, 0x01DE, .p.property = IDNA_P_DISALLOWED },
	{ 0x01DF, 0x01DF, .p.property = IDNA_P_PVALID },
	{ 0x01E0, 0x01E0, .p.property = IDNA_P_DISALLOWED },
	{ 0x01E1, 0x01E1, .p.property = IDNA_P_PVALID },
	{ 0x01E2, 0x01E2, .p.property = IDNA_P_DISALLOWED },
	{ 0x01E3, 0x01E3, .p.property = IDNA_P_PVALID },
	{ 0x01E4, 0x01E4, .p.property = IDNA_P_DISALLOWED },
	{ 0x01E5, 0x01E5, .p.property = IDNA_P_PVALID },
	{ 0x01E6, 0x01E6, .p.property = IDNA_P_DISALLOWED },
	{ 0x01E7, 0x01E7, .p.property = IDNA_P_PVALID },
	{ 0x01E8, 0x01E8, .p.property = IDNA_P_DISALLOWED },
	{ 0x01E9, 0x01E9, .p.property = IDNA_P_PVALID },
	{ 0x01EA, 0x01EA, .p.property = IDNA_P_DISALLOWED },
	{ 0x01EB, 0x01EB, .p.property = IDNA_P_PVALID },
	{ 0x01EC, 0x01EC, .p.property = IDNA_P_DISALLOWED },
	{ 0x01ED, 0x01ED, .p.property = IDNA_P_PVALID },
	{ 0x01EE, 0x01EE, .p.property = IDNA_P_DISALLOWED },
	{ 0x01EF, 0x01F0, .p.property = IDNA_P_PVALID },
	{ 0x01F1, 0x01F4, .p.property = IDNA_P_DISALLOWED },
	{ 0x01F5, 0x01F5, .p.property = IDNA_P_PVALID },
	{ 0x01F6, 0x01F8, .p.property = IDNA_P_DISALLOWED },
	{ 0x01F9, 0x01F9, .p.property = IDNA_P_PVALID },
	{ 0x01FA, 0x01FA, .p.property = IDNA_P_DISALLOWED },
	{ 0x01FB, 0x01FB, .p.property = IDNA_P_PVALID },
	{ 0x01FC, 0x01FC, .p.property = IDNA_P_DISALLOWED },
	{ 0x01FD, 0x01FD, .p.property = IDNA_P_PVALID },
	{ 0x01FE, 0x01FE, .p.property = IDNA_P_DISALLOWED },
	{ 0x01FF, 0x01FF, .p.property = IDNA_P_PVALID },
	{ 0x0200, 0x0200, .p.property = IDNA_P_DISALLOWED },
	{ 0x0201, 0x0201, .p.property = IDNA_P_PVALID },
	{ 0x0202, 0x0202, .p.property = IDNA_P_DISALLOWED },
	{ 0x0203, 0x0203, .p.property = IDNA_P_PVALID },
	{ 0x0204, 0x0204, .p.property = IDNA_P_DISALLOWED },
	{ 0x0205, 0x0205, .p.property = IDNA_P_PVALID },
	{ 0x0206, 0x0206, .p.property = IDNA_P_DISALLOWED },
	{ 0x0207, 0x0207, .p.property = IDNA_P_PVALID },
	{ 0x0208, 0x0208, .p.property = IDNA_P_DISALLOWED },
	{ 0x0209, 0x0209, .p.property = IDNA_P_PVALID },
	{ 0x020A, 0x020A, .p.property = IDNA_P_DISALLOWED },
	{ 0x020B, 0x020B, .p.property = IDNA_P_PVALID },
	{ 0x020C, 0x020C, .p.property = IDNA_P_DISALLOWED },
	{ 0x020D, 0x020D, .p.property = IDNA_P_PVALID },
	{ 0x020E, 0x020E, .p.property = IDNA_P_DISALLOWED },
	{ 0x020F, 0x020F, .p.property = IDNA_P_PVALID },
	{ 0x0210, 0x0210, .p.property = IDNA_P_DISALLOWED },
	{ 0x0211, 0x0211, .p.property = IDNA_P_PVALID },
	{ 0x0212, 0x0212, .p.property = IDNA_P_DISALLOWED },
	{ 0x0213, 0x0213, .p.property = IDNA_P_PVALID },
	{ 0x0214, 0x0214, .p.property = IDNA_P_DISALLOWED },
	{ 0x0215, 0x0215, .p.property = IDNA_P_PVALID },
	{ 0x0216, 0x0216, .p.property = IDNA_P_DISALLOWED },
	{ 0x0217, 0x0217, .p.property = IDNA_P_PVALID },
	{ 0x0218, 0x0218, .p.property = IDNA_P_DISALLOWED },
	{ 0x0219, 0x0219, .p.property = IDNA_P_PVALID },
	{ 0x021A, 0x021A, .p.property = IDNA_P_DISALLOWED },
	{ 0x021B, 0x021B, .p.property = IDNA_P_PVALID },
	{ 0x021C, 0x021C, .p.property = IDNA_P_DISALLOWED },
	{ 0x021D, 0x021D, .p.property = IDNA_P_PVALID },
	{ 0x021E, 0x021E, .p.property = IDNA_P_DISALLOWED },
	{ 0x021F, 0x021F, .p.property = IDNA_P_PVALID },
	{ 0x0220, 0x0220, .p.property = IDNA_P_DISALLOWED },
	{ 0x0221, 0x0221, .p.property = IDNA_P_PVALID },
	{ 0x0222, 0x0222, .p.property = IDNA_P_DISALLOWED },
	{ 0x0223, 0x0223, .p.property = IDNA_P_PVALID },
	{ 0x0224, 0x0224, .p.property = IDNA_P_DISALLOWED },
	{ 0x0225, 0x0225, .p.property = IDNA_P_PVALID },
	{ 0x0226, 0x0226, .p.property = IDNA_P_DISALLOWED },
	{ 0x0227, 0x0227, .p.property = IDNA_P_PVALID },
	{ 0x0228, 0x0228, .p.property = IDNA_P_DISALLOWED },
	{ 0x0229, 0x0229, .p.property = IDNA_P_PVALID },
	{ 0x022A, 0x022A, .p.property = IDNA_P_DISALLOWED },
	{ 0x022B, 0x022B, .p.property = IDNA_P_PVALID },
	{ 0x022C, 0x022C, .p.property = IDNA_P_DISALLOWED },
	{ 0x022D, 0x022D, .p.property = IDNA_P_PVALID },
	{ 0x022E, 0x022E, .p.property = IDNA_P_DISALLOWED },
	{ 0x022F, 0x022F, .p.property = IDNA_P_PVALID },
	{ 0x0230, 0x0230, .p.property = IDNA_P_DISALLOWED },
	{ 0x0231, 0x0231, .p.property = IDNA_P_PVALID },
	{ 0x0232, 0x0232, .p.property = IDNA_P_DISALLOWED },
	{ 0x0233, 0x0239, .p.property = IDNA_P_PVALID },
	{ 0x023A, 0x023B, .p.property = IDNA_P_DISALLOWED },
	{ 0x023C, 0x023C, .p.property = IDNA_P_PVALID },
	{ 0x023D, 0x023E, .p.property = IDNA_P_DISALLOWED },
	{ 0x023F, 0x0240, .p.property = IDNA_P_PVALID },
	{ 0x0241, 0x0241, .p.property = IDNA_P_DISALLOWED },
	{ 0x0242, 0x0242, .p.property = IDNA_P_PVALID },
	{ 0x0243, 0x0246, .p.property = IDNA_P_DISALLOWED },
	{ 0x0247, 0x0247, .p.property = IDNA_P_PVALID },
	{ 0x0248, 0x0248, .p.property = IDNA_P_DISALLOWED },
	{ 0x0249, 0x0249, .p.property = IDNA_P_PVALID },
	{ 0x024A, 0x024A, .p.property = IDNA_P_DISALLOWED },
	{ 0x024B, 0x024B, .p.property = IDNA_P_PVALID },
	{ 0x024C, 0x024C, .p.property = IDNA_P_DISALLOWED },
	{ 0x024D, 0x024D, .p.property = IDNA_P_PVALID },
	{ 0x024E, 0x024E, .p.property = IDNA_P_DISALLOWED },
	{ 0x024F, 0x02AF, .p.property = IDNA_P_PVALID },
	{ 0x02B0, 0x02B8, .p.property = IDNA_P_DISALLOWED },
	{ 0x02B9, 0x02C1, .p.property = IDNA_P_PVALID },
	{ 0x02C2, 0x02C5, .p.property = IDNA_P_DISALLOWED },
	{ 0x02C6, 0x02D1, .p.property = IDNA_P_PVALID },
	{ 0x02D2, 0x02EB, .p.property = IDNA_P_DISALLOWED },
	{ 0x02EC, 0x02EC, .p.property = IDNA_P_PVALID },
	{ 0x02ED, 0x02ED, .p.property = IDNA_P_DISALLOWED },
	{ 0x02EE, 0x02EE, .p.property = IDNA_P_PVALID },
	{ 0x02EF, 0x02FF, .p.property = IDNA_P_DISALLOWED },
	{ 0x0300, 0x033F, .p.property = IDNA_P_PVALID },
	{ 0x0340, 0x0341, .p.property = IDNA_P_DISALLOWED },
	{ 0x0342, 0x0342, .p.property = IDNA_P_PVALID },
	{ 0x0343, 0x0345, .p.property = IDNA_P_DISALLOWED },
	{ 0x0346, 0x034E, .p.property = IDNA_P_PVALID },
	{ 0x034F, 0x034F, .p.property = IDNA_P_DISALLOWED },
	{ 0x0350, 0x036F, .p.property = IDNA_P_PVALID },
	{ 0x0370, 0x0370, .p.property = IDNA_P_DISALLOWED },
	{ 0x0371, 0x0371, .p.property = IDNA_P_PVALID },
	{ 0x0372, 0x0372, .p.property = IDNA_P_DISALLOWED },
	{ 0x0373, 0x0373, .p.property = IDNA_P_PVALID },
	{ 0x0374, 0x0374, .p.property = IDNA_P_DISALLOWED },
	{ 0x0375, 0x0375, .p.property = IDNA_P_CONTEXTO },
	{ 0x0376, 0x0376, .p.property = IDNA_P_DISALLOWED },
	{ 0x0377, 0x0377, .p.property = IDNA_P_PVALID },
	{ 0x0378, 0x0379, .p.property = IDNA_P_UNASSIGNED },
	{ 0x037A, 0x037A, .p.property = IDNA_P_DISALLOWED },
	{ 0x037B, 0x037D, .p.property = IDNA_P_PVALID },
	{ 0x037E, 0x037F, .p.property = IDNA_P_DISALLOWED },
	{ 0x0380, 0x0383, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0384, 0x038A, .p.property = IDNA_P_DISALLOWED },
	{ 0x038B, 0x038B, .p.property = IDNA_P_UNASSIGNED },
	{ 0x038C, 0x038C, .p.property = IDNA_P_DISALLOWED },
	{ 0x038D, 0x038D, .p.property = IDNA_P_UNASSIGNED },
	{ 0x038E, 0x038F, .p.property = IDNA_P_DISALLOWED },
	{ 0x0390, 0x0390, .p.property = IDNA_P_PVALID },
	{ 0x0391, 0x03A1, .p.property = IDNA_P_DISALLOWED },
	{ 0x03A2, 0x03A2, .p.property = IDNA_P_UNASSIGNED },
	{ 0x03A3, 0x03AB, .p.property = IDNA_P_DISALLOWED },
	{ 0x03AC, 0x03CE, .p.property = IDNA_P_PVALID },
	{ 0x03CF, 0x03D6, .p.property = IDNA_P_DISALLOWED },
	{ 0x03D7, 0x03D7, .p.property = IDNA_P_PVALID },
	{ 0x03D8, 0x03D8, .p.property = IDNA_P_DISALLOWED },
	{ 0x03D9, 0x03D9, .p.property = IDNA_P_PVALID },
	{ 0x03DA, 0x03DA, .p.property = IDNA_P_DISALLOWED },
	{ 0x03DB, 0x03DB, .p.property = IDNA_P_PVALID },
	{ 0x03DC, 0x03DC, .p.property = IDNA_P_DISALLOWED },
	{ 0x03DD, 0x03DD, .p.property = IDNA_P_PVALID },
	{ 0x03DE, 0x03DE, .p.property = IDNA_P_DISALLOWED },
	{ 0x03DF, 0x03DF, .p.property = IDNA_P_PVALID },
	{ 0x03E0, 0x03E0, .p.property = IDNA_P_DISALLOWED },
	{ 0x03E1, 0x03E1, .p.property = IDNA_P_PVALID },
	{ 0x03E2, 0x03E2, .p.property = IDNA_P_DISALLOWED },
	{ 0x03E3, 0x03E3, .p.property = IDNA_P_PVALID },
	{ 0x03E4, 0x03E4, .p.property = IDNA_P_DISALLOWED },
	{ 0x03E5, 0x03E5, .p.property = IDNA_P_PVALID },
	{ 0x03E6, 0x03E6, .p.property = IDNA_P_DISALLOWED },
	{ 0x03E7, 0x03E7, .p.property = IDNA_P_PVALID },
	{ 0x03E8, 0x03E8, .p.property = IDNA_P_DISALLOWED },
	{ 0x03E9, 0x03E9, .p.property = IDNA_P_PVALID },
	{ 0x03EA, 0x03EA, .p.property = IDNA_P_DISALLOWED },
	{ 0x03EB, 0x03EB, .p.property = IDNA_P_PVALID },
	{ 0x03EC, 0x03EC, .p.property = IDNA_P_DISALLOWED },
	{ 0x03ED, 0x03ED, .p.property = IDNA_P_PVALID },
	{ 0x03EE, 0x03EE, .p.property = IDNA_P_DISALLOWED },
	{ 0x03EF, 0x03EF, .p.property = IDNA_P_PVALID },
	{ 0x03F0, 0x03F2, .p.property = IDNA_P_DISALLOWED },
	{ 0x03F3, 0x03F3, .p.property = IDNA_P_PVALID },
	{ 0x03F4, 0x03F7, .p.property = IDNA_P_DISALLOWED },
	{ 0x03F8, 0x03F8, .p.property = IDNA_P_PVALID },
	{ 0x03F9, 0x03FA, .p.property = IDNA_P_DISALLOWED },
	{ 0x03FB, 0x03FC, .p.property = IDNA_P_PVALID },
	{ 0x03FD, 0x042F, .p.property = IDNA_P_DISALLOWED },
	{ 0x0430, 0x045F, .p.property = IDNA_P_PVALID },
	{ 0x0460, 0x0460, .p.property = IDNA_P_DISALLOWED },
	{ 0x0461, 0x0461, .p.property = IDNA_P_PVALID },
	{ 0x0462, 0x0462, .p.property = IDNA_P_DISALLOWED },
	{ 0x0463, 0x0463, .p.property = IDNA_P_PVALID },
	{ 0x0464, 0x0464, .p.property = IDNA_P_DISALLOWED },
	{ 0x0465, 0x0465, .p.property = IDNA_P_PVALID },
	{ 0x0466, 0x0466, .p.property = IDNA_P_DISALLOWED },
	{ 0x0467, 0x0467, .p.property = IDNA_P_PVALID },
	{ 0x0468, 0x0468, .p.property = IDNA_P_DISALLOWED },
	{ 0x0469, 0x0469, .p.property = IDNA_P_PVALID },
	{ 0x046A, 0x046A, .p.property = IDNA_P_DISALLOWED },
	{ 0x046B, 0x046B, .p.property = IDNA_P_PVALID },
	{ 0x046C, 0x046C, .p.property = IDNA_P_DISALLOWED },
	{ 0x046D, 0x046D, .p.property = IDNA_P_PVALID },
	{ 0x046E, 0x046E, .p.property = IDNA_P_DISALLOWED },
	{ 0x046F, 0x046F, .p.property = IDNA_P_PVALID },
	{ 0x0470, 0x0470, .p.property = IDNA_P_DISALLOWED },
	{ 0x0471, 0x0471, .p.property = IDNA_P_PVALID },
	{ 0x0472, 0x0472, .p.property = IDNA_P_DISALLOWED },
	{ 0x0473, 0x0473, .p.property = IDNA_P_PVALID },
	{ 0x0474, 0x0474, .p.property = IDNA_P_DISALLOWED },
	{ 0x0475, 0x0475, .p.property = IDNA_P_PVALID },
	{ 0x0476, 0x0476, .p.property = IDNA_P_DISALLOWED },
	{ 0x0477, 0x0477, .p.property = IDNA_P_PVALID },
	{ 0x0478, 0x0478, .p.property = IDNA_P_DISALLOWED },
	{ 0x0479, 0x0479, .p.property = IDNA_P_PVALID },
	{ 0x047A, 0x047A, .p.property = IDNA_P_DISALLOWED },
	{ 0x047B, 0x047B, .p.property = IDNA_P_PVALID },
	{ 0x047C, 0x047C, .p.property = IDNA_P_DISALLOWED },
	{ 0x047D, 0x047D, .p.property = IDNA_P_PVALID },
	{ 0x047E, 0x047E, .p.property = IDNA_P_DISALLOWED },
	{ 0x047F, 0x047F, .p.property = IDNA_P_PVALID },
	{ 0x0480, 0x0480, .p.property = IDNA_P_DISALLOWED },
	{ 0x0481, 0x0481, .p.property = IDNA_P_PVALID },
	{ 0x0482, 0x0482, .p.property = IDNA_P_DISALLOWED },
	{ 0x0483, 0x0487, .p.property = IDNA_P_PVALID },
	{ 0x0488, 0x048A, .p.property = IDNA_P_DISALLOWED },
	{ 0x048B, 0x048B, .p.property = IDNA_P_PVALID },
	{ 0x048C, 0x048C, .p.property = IDNA_P_DISALLOWED },
	{ 0x048D, 0x048D, .p.property = IDNA_P_PVALID },
	{ 0x048E, 0x048E, .p.property = IDNA_P_DISALLOWED },
	{ 0x048F, 0x048F, .p.property = IDNA_P_PVALID },
	{ 0x0490, 0x0490, .p.property = IDNA_P_DISALLOWED },
	{ 0x0491, 0x0491, .p.property = IDNA_P_PVALID },
	{ 0x0492, 0x0492, .p.property = IDNA_P_DISALLOWED },
	{ 0x0493, 0x0493, .p.property = IDNA_P_PVALID },
	{ 0x0494, 0x0494, .p.property = IDNA_P_DISALLOWED },
	{ 0x0495, 0x0495, .p.property = IDNA_P_PVALID },
	{ 0x0496, 0x0496, .p.property = IDNA_P_DISALLOWED },
	{ 0x0497, 0x0497, .p.property = IDNA_P_PVALID },
	{ 0x0498, 0x0498, .p.property = IDNA_P_DISALLOWED },
	{ 0x0499, 0x0499, .p.property = IDNA_P_PVALID },
	{ 0x049A, 0x049A, .p.property = IDNA_P_DISALLOWED },
	{ 0x049B, 0x049B, .p.property = IDNA_P_PVALID },
	{ 0x049C, 0x049C, .p.property = IDNA_P_DISALLOWED },
	{ 0x049D, 0x049D, .p.property = IDNA_P_PVALID },
	{ 0x049E, 0x049E, .p.property = IDNA_P_DISALLOWED },
	{ 0x049F, 0x049F, .p.property = IDNA_P_PVALID },
	{ 0x04A0, 0x04A0, .p.property = IDNA_P_DISALLOWED },
	{ 0x04A1, 0x04A1, .p.property = IDNA_P_PVALID },
	{ 0x04A2, 0x04A2, .p.property = IDNA_P_DISALLOWED },
	{ 0x04A3, 0x04A3, .p.property = IDNA_P_PVALID },
	{ 0x04A4, 0x04A4, .p.property = IDNA_P_DISALLOWED },
	{ 0x04A5, 0x04A5, .p.property = IDNA_P_PVALID },
	{ 0x04A6, 0x04A6, .p.property = IDNA_P_DISALLOWED },
	{ 0x04A7, 0x04A7, .p.property = IDNA_P_PVALID },
	{ 0x04A8, 0x04A8, .p.property = IDNA_P_DISALLOWED },
	{ 0x04A9, 0x04A9, .p.property = IDNA_P_PVALID },
	{ 0x04AA, 0x04AA, .p.property = IDNA_P_DISALLOWED },
	{ 0x04AB, 0x04AB, .p.property = IDNA_P_PVALID },
	{ 0x04AC, 0x04AC, .p.property = IDNA_P_DISALLOWED },
	{ 0x04AD, 0x04AD, .p.property = IDNA_P_PVALID },
	{ 0x04AE, 0x04AE, .p.property = IDNA_P_DISALLOWED },
	{ 0x04AF, 0x04AF, .p.property = IDNA_P_PVALID },
	{ 0x04B0, 0x04B0, .p.property = IDNA_P_DISALLOWED },
	{ 0x04B1, 0x04B1, .p.property = IDNA_P_PVALID },
	{ 0x04B2, 0x04B2, .p.property = IDNA_P_DISALLOWED },
	{ 0x04B3, 0x04B3, .p.property = IDNA_P_PVALID },
	{ 0x04B4, 0x04B4, .p.property = IDNA_P_DISALLOWED },
	{ 0x04B5, 0x04B5, .p.property = IDNA_P_PVALID },
	{ 0x04B6, 0x04B6, .p.property = IDNA_P_DISALLOWED },
	{ 0x04B7, 0x04B7, .p.property = IDNA_P_PVALID },
	{ 0x04B8, 0x04B8, .p.property = IDNA_P_DISALLOWED },
	{ 0x04B9, 0x04B9, .p.property = IDNA_P_PVALID },
	{ 0x04BA, 0x04BA, .p.property = IDNA_P_DISALLOWED },
	{ 0x04BB, 0x04BB, .p.property = IDNA_P_PVALID },
	{ 0x04BC, 0x04BC, .p.property = IDNA_P_DISALLOWED },
	{ 0x04BD, 0x04BD, .p.property = IDNA_P_PVALID },
	{ 0x04BE, 0x04BE, .p.property = IDNA_P_DISALLOWED },
	{ 0x04BF, 0x04BF, .p.property = IDNA_P_PVALID },
	{ 0x04C0, 0x04C1, .p.property = IDNA_P_DISALLOWED },
	{ 0x04C2, 0x04C2, .p.property = IDNA_P_PVALID },
	{ 0x04C3, 0x04C3, .p.property = IDNA_P_DISALLOWED },
	{ 0x04C4, 0x04C4, .p.property = IDNA_P_PVALID },
	{ 0x04C5, 0x04C5, .p.property = IDNA_P_DISALLOWED },
	{ 0x04C6, 0x04C6, .p.property = IDNA_P_PVALID },
	{ 0x04C7, 0x04C7, .p.property = IDNA_P_DISALLOWED },
	{ 0x04C8, 0x04C8, .p.property = IDNA_P_PVALID },
	{ 0x04C9, 0x04C9, .p.property = IDNA_P_DISALLOWED },
	{ 0x04CA, 0x04CA, .p.property = IDNA_P_PVALID },
	{ 0x04CB, 0x04CB, .p.property = IDNA_P_DISALLOWED },
	{ 0x04CC, 0x04CC, .p.property = IDNA_P_PVALID },
	{ 0x04CD, 0x04CD, .p.property = IDNA_P_DISALLOWED },
	{ 0x04CE, 0x04CF, .p.property = IDNA_P_PVALID },
	{ 0x04D0, 0x04D0, .p.property = IDNA_P_DISALLOWED },
	{ 0x04D1, 0x04D1, .p.property = IDNA_P_PVALID },
	{ 0x04D2, 0x04D2, .p.property = IDNA_P_DISALLOWED },
	{ 0x04D3, 0x04D3, .p.property = IDNA_P_PVALID },
	{ 0x04D4, 0x04D4, .p.property = IDNA_P_DISALLOWED },
	{ 0x04D5, 0x04D5, .p.property = IDNA_P_PVALID },
	{ 0x04D6, 0x04D6, .p.property = IDNA_P_DISALLOWED },
	{ 0x04D7, 0x04D7, .p.property = IDNA_P_PVALID },
	{ 0x04D8, 0x04D8, .p.property = IDNA_P_DISALLOWED },
	{ 0x04D9, 0x04D9, .p.property = IDNA_P_PVALID },
	{ 0x04DA, 0x04DA, .p.property = IDNA_P_DISALLOWED },
	{ 0x04DB, 0x04DB, .p.property = IDNA_P_PVALID },
	{ 0x04DC, 0x04DC, .p.property = IDNA_P_DISALLOWED },
	{ 0x04DD, 0x04DD, .p.property = IDNA_P_PVALID },
	{ 0x04DE, 0x04DE, .p.property = IDNA_P_DISALLOWED },
	{ 0x04DF, 0x04DF, .p.property = IDNA_P_PVALID },
	{ 0x04E0, 0x04E0, .p.property = IDNA_P_DISALLOWED },
	{ 0x04E1, 0x04E1, .p.property = IDNA_P_PVALID },
	{ 0x04E2, 0x04E2, .p.property = IDNA_P_DISALLOWED },
	{ 0x04E3, 0x04E3, .p.property = IDNA_P_PVALID },
	{ 0x04E4, 0x04E4, .p.property = IDNA_P_DISALLOWED },
	{ 0x04E5, 0x04E5, .p.property = IDNA_P_PVALID },
	{ 0x04E6, 0x04E6, .p.property = IDNA_P_DISALLOWED },
	{ 0x04E7, 0x04E7, .p.property = IDNA_P_PVALID },
	{ 0x04E8, 0x04E8, .p.property = IDNA_P_DISALLOWED },
	{ 0x04E9, 0x04E9, .p.property = IDNA_P_PVALID },
	{ 0x04EA, 0x04EA, .p.property = IDNA_P_DISALLOWED },
	{ 0x04EB, 0x04EB, .p.property = IDNA_P_PVALID },
	{ 0x04EC, 0x04EC, .p.property = IDNA_P_DISALLOWED },
	{ 0x04ED, 0x04ED, .p.property = IDNA_P_PVALID },
	{ 0x04EE, 0x04EE, .p.property = IDNA_P_DISALLOWED },
	{ 0x04EF, 0x04EF, .p.property = IDNA_P_PVALID },
	{ 0x04F0, 0x04F0, .p.property = IDNA_P_DISALLOWED },
	{ 0x04F1, 0x04F1, .p.property = IDNA_P_PVALID },
	{ 0x04F2, 0x04F2, .p.property = IDNA_P_DISALLOWED },
	{ 0x04F3, 0x04F3, .p.property = IDNA_P_PVALID },
	{ 0x04F4, 0x04F4, .p.property = IDNA_P_DISALLOWED },
	{ 0x04F5, 0x04F5, .p.property = IDNA_P_PVALID },
	{ 0x04F6, 0x04F6, .p.property = IDNA_P_DISALLOWED },
	{ 0x04F7, 0x04F7, .p.property = IDNA_P_PVALID },
	{ 0x04F8, 0x04F8, .p.property = IDNA_P_DISALLOWED },
	{ 0x04F9, 0x04F9, .p.property = IDNA_P_PVALID },
	{ 0x04FA, 0x04FA, .p.property = IDNA_P_DISALLOWED },
	{ 0x04FB, 0x04FB, .p.property = IDNA_P_PVALID },
	{ 0x04FC, 0x04FC, .p.property = IDNA_P_DISALLOWED },
	{ 0x04FD, 0x04FD, .p.property = IDNA_P_PVALID },
	{ 0x04FE, 0x04FE, .p.property = IDNA_P_DISALLOWED },
	{ 0x04FF, 0x04FF, .p.property = IDNA_P_PVALID },
	{ 0x0500, 0x0500, .p.property = IDNA_P_DISALLOWED },
	{ 0x0501, 0x0501, .p.property = IDNA_P_PVALID },
	{ 0x0502, 0x0502, .p.property = IDNA_P_DISALLOWED },
	{ 0x0503, 0x0503, .p.property = IDNA_P_PVALID },
	{ 0x0504, 0x0504, .p.property = IDNA_P_DISALLOWED },
	{ 0x0505, 0x0505, .p.property = IDNA_P_PVALID },
	{ 0x0506, 0x0506, .p.property = IDNA_P_DISALLOWED },
	{ 0x0507, 0x0507, .p.property = IDNA_P_PVALID },
	{ 0x0508, 0x0508, .p.property = IDNA_P_DISALLOWED },
	{ 0x0509, 0x0509, .p.property = IDNA_P_PVALID },
	{ 0x050A, 0x050A, .p.property = IDNA_P_DISALLOWED },
	{ 0x050B, 0x050B, .p.property = IDNA_P_PVALID },
	{ 0x050C, 0x050C, .p.property = IDNA_P_DISALLOWED },
	{ 0x050D, 0x050D, .p.property = IDNA_P_PVALID },
	{ 0x050E, 0x050E, .p.property = IDNA_P_DISALLOWED },
	{ 0x050F, 0x050F, .p.property = IDNA_P_PVALID },
	{ 0x0510, 0x0510, .p.property = IDNA_P_DISALLOWED },
	{ 0x0511, 0x0511, .p.property = IDNA_P_PVALID },
	{ 0x0512, 0x0512, .p.property = IDNA_P_DISALLOWED },
	{ 0x0513, 0x0513, .p.property = IDNA_P_PVALID },
	{ 0x0514, 0x0514, .p.property = IDNA_P_DISALLOWED },
	{ 0x0515, 0x0515, .p.property = IDNA_P_PVALID },
	{ 0x0516, 0x0516, .p.property = IDNA_P_DISALLOWED },
	{ 0x0517, 0x0517, .p.property = IDNA_P_PVALID },
	{ 0x0518, 0x0518, .p.property = IDNA_P_DISALLOWED },
	{ 0x0519, 0x0519, .p.property = IDNA_P_PVALID },
	{ 0x051A, 0x051A, .p.property = IDNA_P_DISALLOWED },
	{ 0x051B, 0x051B, .p.property = IDNA_P_PVALID },
	{ 0x051C, 0x051C, .p.property = IDNA_P_DISALLOWED },
	{ 0x051D, 0x051D, .p.property = IDNA_P_PVALID },
	{ 0x051E, 0x051E, .p.property = IDNA_P_DISALLOWED },
	{ 0x051F, 0x051F, .p.property = IDNA_P_PVALID },
	{ 0x0520, 0x0520, .p.property = IDNA_P_DISALLOWED },
	{ 0x0521, 0x0521, .p.property = IDNA_P_PVALID },
	{ 0x0522, 0x0522, .p.property = IDNA_P_DISALLOWED },
	{ 0x0523, 0x0523, .p.property = IDNA_P_PVALID },
	{ 0x0524, 0x0524, .p.property = IDNA_P_DISALLOWED },
	{ 0x0525, 0x0525, .p.property = IDNA_P_PVALID },
	{ 0x0526, 0x0526, .p.property = IDNA_P_DISALLOWED },
	{ 0x0527, 0x0527, .p.property = IDNA_P_PVALID },
	{ 0x0528, 0x0528, .p.property = IDNA_P_DISALLOWED },
	{ 0x0529, 0x0529, .p.property = IDNA_P_PVALID },
	{ 0x052A, 0x052A, .p.property = IDNA_P_DISALLOWED },
	{ 0x052B, 0x052B, .p.property = IDNA_P_PVALID },
	{ 0x052C, 0x052C, .p.property = IDNA_P_DISALLOWED },
	{ 0x052D, 0x052D, .p.property = IDNA_P_PVALID },
	{ 0x052E, 0x052E, .p.property = IDNA_P_DISALLOWED },
	{ 0x052F, 0x052F, .p.property = IDNA_P_PVALID },
	{ 0x0530, 0x0530, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0531, 0x0556, .p.property = IDNA_P_DISALLOWED },
	{ 0x0557, 0x0558, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0559, 0x0559, .p.property = IDNA_P_PVALID },
	{ 0x055A, 0x055F, .p.property = IDNA_P_DISALLOWED },
	{ 0x0560, 0x0586, .p.property = IDNA_P_PVALID },
	{ 0x0587, 0x0587, .p.property = IDNA_P_DISALLOWED },
	{ 0x0588, 0x0588, .p.property = IDNA_P_PVALID },
	{ 0x0589, 0x058A, .p.property = IDNA_P_DISALLOWED },
	{ 0x058B, 0x058C, .p.property = IDNA_P_UNASSIGNED },
	{ 0x058D, 0x058F, .p.property = IDNA_P_DISALLOWED },
	{ 0x0590, 0x0590, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0591, 0x05BD, .p.property = IDNA_P_PVALID },
	{ 0x05BE, 0x05BE, .p.property = IDNA_P_DISALLOWED },
	{ 0x05BF, 0x05BF, .p.property = IDNA_P_PVALID },
	{ 0x05C0, 0x05C0, .p.property = IDNA_P_DISALLOWED },
	{ 0x05C1, 0x05C2, .p.property = IDNA_P_PVALID },
	{ 0x05C3, 0x05C3, .p.property = IDNA_P_DISALLOWED },
	{ 0x05C4, 0x05C5, .p.property = IDNA_P_PVALID },
	{ 0x05C6, 0x05C6, .p.property = IDNA_P_DISALLOWED },
	{ 0x05C7, 0x05C7, .p.property = IDNA_P_PVALID },
	{ 0x05C8, 0x05CF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x05D0, 0x05EA, .p.property = IDNA_P_PVALID },
	{ 0x05EB, 0x05EE, .p.property = IDNA_P_UNASSIGNED },
	{ 0x05EF, 0x05F2, .p.property = IDNA_P_PVALID },
	{ 0x05F3, 0x05F4, .p.property = IDNA_P_CONTEXTO },
	{ 0x05F5, 0x05FF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0600, 0x060F, .p.property = IDNA_P_DISALLOWED },
	{ 0x0610, 0x061A, .p.property = IDNA_P_PVALID },
	{ 0x061B, 0x061C, .p.property = IDNA_P_DISALLOWED },
	{ 0x061D, 0x061D, .p.property = IDNA_P_UNASSIGNED },
	{ 0x061E, 0x061F, .p.property = IDNA_P_DISALLOWED },
	{ 0x0620, 0x063F, .p.property = IDNA_P_PVALID },
	{ 0x0640, 0x0640, .p.property = IDNA_P_DISALLOWED },
	{ 0x0641, 0x065F, .p.property = IDNA_P_PVALID },
	{ 0x0660, 0x0669, .p.property = IDNA_P_CONTEXTO },
	{ 0x066A, 0x066D, .p.property = IDNA_P_DISALLOWED },
	{ 0x066E, 0x0674, .p.property = IDNA_P_PVALID },
	{ 0x0675, 0x0678, .p.property = IDNA_P_DISALLOWED },
	{ 0x0679, 0x06D3, .p.property = IDNA_P_PVALID },
	{ 0x06D4, 0x06D4, .p.property = IDNA_P_DISALLOWED },
	{ 0x06D5, 0x06DC, .p.property = IDNA_P_PVALID },
	{ 0x06DD, 0x06DE, .p.property = IDNA_P_DISALLOWED },
	{ 0x06DF, 0x06E8, .p.property = IDNA_P_PVALID },
	{ 0x06E9, 0x06E9, .p.property = IDNA_P_DISALLOWED },
	{ 0x06EA, 0x06EF, .p.property = IDNA_P_PVALID },
	{ 0x06F0, 0x06F9, .p.property = IDNA_P_CONTEXTO },
	{ 0x06FA, 0x06FF, .p.property = IDNA_P_PVALID },
	{ 0x0700, 0x070D, .p.property = IDNA_P_DISALLOWED },
	{ 0x070E, 0x070E, .p.property = IDNA_P_UNASSIGNED },
	{ 0x070F, 0x070F, .p.property = IDNA_P_DISALLOWED },
	{ 0x0710, 0x074A, .p.property = IDNA_P_PVALID },
	{ 0x074B, 0x074C, .p.property = IDNA_P_UNASSIGNED },
	{ 0x074D, 0x07B1, .p.property = IDNA_P_PVALID },
	{ 0x07B2, 0x07BF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x07C0, 0x07F5, .p.property = IDNA_P_PVALID },
	{ 0x07F6, 0x07FA, .p.property = IDNA_P_DISALLOWED },
	{ 0x07FB, 0x07FC, .p.property = IDNA_P_UNASSIGNED },
	{ 0x07FD, 0x07FD, .p.property = IDNA_P_PVALID },
	{ 0x07FE, 0x07FF, .p.property = IDNA_P_DISALLOWED },
	{ 0x0800, 0x082D, .p.property = IDNA_P_PVALID },
	{ 0x082E, 0x082F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0830, 0x083E, .p.property = IDNA_P_DISALLOWED },
	{ 0x083F, 0x083F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0840, 0x085B, .p.property = IDNA_P_PVALID },
	{ 0x085C, 0x085D, .p.property = IDNA_P_UNASSIGNED },
	{ 0x085E, 0x085E, .p.property = IDNA_P_DISALLOWED },
	{ 0x085F, 0x085F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0860, 0x086A, .p.property = IDNA_P_PVALID },
	{ 0x086B, 0x089F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x08A0, 0x08B4, .p.property = IDNA_P_PVALID },
	{ 0x08B5, 0x08B5, .p.property = IDNA_P_UNASSIGNED },
	{ 0x08B6, 0x08BD, .p.property = IDNA_P_PVALID },
	{ 0x08BE, 0x08D2, .p.property = IDNA_P_UNASSIGNED },
	{ 0x08D3, 0x08E1, .p.property = IDNA_P_PVALID },
	{ 0x08E2, 0x08E2, .p.property = IDNA_P_DISALLOWED },
	{ 0x08E3, 0x0957, .p.property = IDNA_P_PVALID },
	{ 0x0958, 0x095F, .p.property = IDNA_P_DISALLOWED },
	{ 0x0960, 0x0963, .p.property = IDNA_P_PVALID },
	{ 0x0964, 0x0965, .p.property = IDNA_P_DISALLOWED },
	{ 0x0966, 0x096F, .p.property = IDNA_P_PVALID },
	{ 0x0970, 0x0970, .p.property = IDNA_P_DISALLOWED },
	{ 0x0971, 0x0983, .p.property = IDNA_P_PVALID },
	{ 0x0984, 0x0984, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0985, 0x098C, .p.property = IDNA_P_PVALID },
	{ 0x098D, 0x098E, .p.property = IDNA_P_UNASSIGNED },
	{ 0x098F, 0x0990, .p.property = IDNA_P_PVALID },
	{ 0x0991, 0x0992, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0993, 0x09A8, .p.property = IDNA_P_PVALID },
	{ 0x09A9, 0x09A9, .p.property = IDNA_P_UNASSIGNED },
	{ 0x09AA, 0x09B0, .p.property = IDNA_P_PVALID },
	{ 0x09B1, 0x09B1, .p.property = IDNA_P_UNASSIGNED },
	{ 0x09B2, 0x09B2, .p.property = IDNA_P_PVALID },
	{ 0x09B3, 0x09B5, .p.property = IDNA_P_UNASSIGNED },
	{ 0x09B6, 0x09B9, .p.property = IDNA_P_PVALID },
	{ 0x09BA, 0x09BB, .p.property = IDNA_P_UNASSIGNED },
	{ 0x09BC, 0x09C4, .p.property = IDNA_P_PVALID },
	{ 0x09C5, 0x09C6, .p.property = IDNA_P_UNASSIGNED },
	{ 0x09C7, 0x09C8, .p.property = IDNA_P_PVALID },
	{ 0x09C9, 0x09CA, .p.property = IDNA_P_UNASSIGNED },
	{ 0x09CB, 0x09CE, .p.property = IDNA_P_PVALID },
	{ 0x09CF, 0x09D6, .p.property = IDNA_P_UNASSIGNED },
	{ 0x09D7, 0x09D7, .p.property = IDNA_P_PVALID },
	{ 0x09D8, 0x09DB, .p.property = IDNA_P_UNASSIGNED },
	{ 0x09DC, 0x09DD, .p.property = IDNA_P_DISALLOWED },
	{ 0x09DE, 0x09DE, .p.property = IDNA_P_UNASSIGNED },
	{ 0x09DF, 0x09DF, .p.property = IDNA_P_DISALLOWED },
	{ 0x09E0, 0x09E3, .p.property = IDNA_P_PVALID },
	{ 0x09E4, 0x09E5, .p.property = IDNA_P_UNASSIGNED },
	{ 0x09E6, 0x09F1, .p.property = IDNA_P_PVALID },
	{ 0x09F2, 0x09FB, .p.property = IDNA_P_DISALLOWED },
	{ 0x09FC, 0x09FC, .p.property = IDNA_P_PVALID },
	{ 0x09FD, 0x09FD, .p.property = IDNA_P_DISALLOWED },
	{ 0x09FE, 0x09FE, .p.property = IDNA_P_PVALID },
	{ 0x09FF, 0x0A00, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0A01, 0x0A03, .p.property = IDNA_P_PVALID },
	{ 0x0A04, 0x0A04, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0A05, 0x0A0A, .p.property = IDNA_P_PVALID },
	{ 0x0A0B, 0x0A0E, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0A0F, 0x0A10, .p.property = IDNA_P_PVALID },
	{ 0x0A11, 0x0A12, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0A13, 0x0A28, .p.property = IDNA_P_PVALID },
	{ 0x0A29, 0x0A29, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0A2A, 0x0A30, .p.property = IDNA_P_PVALID },
	{ 0x0A31, 0x0A31, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0A32, 0x0A32, .p.property = IDNA_P_PVALID },
	{ 0x0A33, 0x0A33, .p.property = IDNA_P_DISALLOWED },
	{ 0x0A34, 0x0A34, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0A35, 0x0A35, .p.property = IDNA_P_PVALID },
	{ 0x0A36, 0x0A36, .p.property = IDNA_P_DISALLOWED },
	{ 0x0A37, 0x0A37, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0A38, 0x0A39, .p.property = IDNA_P_PVALID },
	{ 0x0A3A, 0x0A3B, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0A3C, 0x0A3C, .p.property = IDNA_P_PVALID },
	{ 0x0A3D, 0x0A3D, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0A3E, 0x0A42, .p.property = IDNA_P_PVALID },
	{ 0x0A43, 0x0A46, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0A47, 0x0A48, .p.property = IDNA_P_PVALID },
	{ 0x0A49, 0x0A4A, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0A4B, 0x0A4D, .p.property = IDNA_P_PVALID },
	{ 0x0A4E, 0x0A50, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0A51, 0x0A51, .p.property = IDNA_P_PVALID },
	{ 0x0A52, 0x0A58, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0A59, 0x0A5B, .p.property = IDNA_P_DISALLOWED },
	{ 0x0A5C, 0x0A5C, .p.property = IDNA_P_PVALID },
	{ 0x0A5D, 0x0A5D, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0A5E, 0x0A5E, .p.property = IDNA_P_DISALLOWED },
	{ 0x0A5F, 0x0A65, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0A66, 0x0A75, .p.property = IDNA_P_PVALID },
	{ 0x0A76, 0x0A76, .p.property = IDNA_P_DISALLOWED },
	{ 0x0A77, 0x0A80, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0A81, 0x0A83, .p.property = IDNA_P_PVALID },
	{ 0x0A84, 0x0A84, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0A85, 0x0A8D, .p.property = IDNA_P_PVALID },
	{ 0x0A8E, 0x0A8E, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0A8F, 0x0A91, .p.property = IDNA_P_PVALID },
	{ 0x0A92, 0x0A92, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0A93, 0x0AA8, .p.property = IDNA_P_PVALID },
	{ 0x0AA9, 0x0AA9, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0AAA, 0x0AB0, .p.property = IDNA_P_PVALID },
	{ 0x0AB1, 0x0AB1, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0AB2, 0x0AB3, .p.property = IDNA_P_PVALID },
	{ 0x0AB4, 0x0AB4, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0AB5, 0x0AB9, .p.property = IDNA_P_PVALID },
	{ 0x0ABA, 0x0ABB, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0ABC, 0x0AC5, .p.property = IDNA_P_PVALID },
	{ 0x0AC6, 0x0AC6, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0AC7, 0x0AC9, .p.property = IDNA_P_PVALID },
	{ 0x0ACA, 0x0ACA, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0ACB, 0x0ACD, .p.property = IDNA_P_PVALID },
	{ 0x0ACE, 0x0ACF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0AD0, 0x0AD0, .p.property = IDNA_P_PVALID },
	{ 0x0AD1, 0x0ADF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0AE0, 0x0AE3, .p.property = IDNA_P_PVALID },
	{ 0x0AE4, 0x0AE5, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0AE6, 0x0AEF, .p.property = IDNA_P_PVALID },
	{ 0x0AF0, 0x0AF1, .p.property = IDNA_P_DISALLOWED },
	{ 0x0AF2, 0x0AF8, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0AF9, 0x0AFF, .p.property = IDNA_P_PVALID },
	{ 0x0B00, 0x0B00, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0B01, 0x0B03, .p.property = IDNA_P_PVALID },
	{ 0x0B04, 0x0B04, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0B05, 0x0B0C, .p.property = IDNA_P_PVALID },
	{ 0x0B0D, 0x0B0E, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0B0F, 0x0B10, .p.property = IDNA_P_PVALID },
	{ 0x0B11, 0x0B12, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0B13, 0x0B28, .p.property = IDNA_P_PVALID },
	{ 0x0B29, 0x0B29, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0B2A, 0x0B30, .p.property = IDNA_P_PVALID },
	{ 0x0B31, 0x0B31, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0B32, 0x0B33, .p.property = IDNA_P_PVALID },
	{ 0x0B34, 0x0B34, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0B35, 0x0B39, .p.property = IDNA_P_PVALID },
	{ 0x0B3A, 0x0B3B, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0B3C, 0x0B44, .p.property = IDNA_P_PVALID },
	{ 0x0B45, 0x0B46, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0B47, 0x0B48, .p.property = IDNA_P_PVALID },
	{ 0x0B49, 0x0B4A, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0B4B, 0x0B4D, .p.property = IDNA_P_PVALID },
	{ 0x0B4E, 0x0B55, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0B56, 0x0B57, .p.property = IDNA_P_PVALID },
	{ 0x0B58, 0x0B5B, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0B5C, 0x0B5D, .p.property = IDNA_P_DISALLOWED },
	{ 0x0B5E, 0x0B5E, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0B5F, 0x0B63, .p.property = IDNA_P_PVALID },
	{ 0x0B64, 0x0B65, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0B66, 0x0B6F, .p.property = IDNA_P_PVALID },
	{ 0x0B70, 0x0B70, .p.property = IDNA_P_DISALLOWED },
	{ 0x0B71, 0x0B71, .p.property = IDNA_P_PVALID },
	{ 0x0B72, 0x0B77, .p.property = IDNA_P_DISALLOWED },
	{ 0x0B78, 0x0B81, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0B82, 0x0B83, .p.property = IDNA_P_PVALID },
	{ 0x0B84, 0x0B84, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0B85, 0x0B8A, .p.property = IDNA_P_PVALID },
	{ 0x0B8B, 0x0B8D, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0B8E, 0x0B90, .p.property = IDNA_P_PVALID },
	{ 0x0B91, 0x0B91, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0B92, 0x0B95, .p.property = IDNA_P_PVALID },
	{ 0x0B96, 0x0B98, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0B99, 0x0B9A, .p.property = IDNA_P_PVALID },
	{ 0x0B9B, 0x0B9B, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0B9C, 0x0B9C, .p.property = IDNA_P_PVALID },
	{ 0x0B9D, 0x0B9D, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0B9E, 0x0B9F, .p.property = IDNA_P_PVALID },
	{ 0x0BA0, 0x0BA2, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0BA3, 0x0BA4, .p.property = IDNA_P_PVALID },
	{ 0x0BA5, 0x0BA7, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0BA8, 0x0BAA, .p.property = IDNA_P_PVALID },
	{ 0x0BAB, 0x0BAD, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0BAE, 0x0BB9, .p.property = IDNA_P_PVALID },
	{ 0x0BBA, 0x0BBD, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0BBE, 0x0BC2, .p.property = IDNA_P_PVALID },
	{ 0x0BC3, 0x0BC5, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0BC6, 0x0BC8, .p.property = IDNA_P_PVALID },
	{ 0x0BC9, 0x0BC9, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0BCA, 0x0BCD, .p.property = IDNA_P_PVALID },
	{ 0x0BCE, 0x0BCF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0BD0, 0x0BD0, .p.property = IDNA_P_PVALID },
	{ 0x0BD1, 0x0BD6, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0BD7, 0x0BD7, .p.property = IDNA_P_PVALID },
	{ 0x0BD8, 0x0BE5, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0BE6, 0x0BEF, .p.property = IDNA_P_PVALID },
	{ 0x0BF0, 0x0BFA, .p.property = IDNA_P_DISALLOWED },
	{ 0x0BFB, 0x0BFF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0C00, 0x0C0C, .p.property = IDNA_P_PVALID },
	{ 0x0C0D, 0x0C0D, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0C0E, 0x0C10, .p.property = IDNA_P_PVALID },
	{ 0x0C11, 0x0C11, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0C12, 0x0C28, .p.property = IDNA_P_PVALID },
	{ 0x0C29, 0x0C29, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0C2A, 0x0C39, .p.property = IDNA_P_PVALID },
	{ 0x0C3A, 0x0C3C, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0C3D, 0x0C44, .p.property = IDNA_P_PVALID },
	{ 0x0C45, 0x0C45, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0C46, 0x0C48, .p.property = IDNA_P_PVALID },
	{ 0x0C49, 0x0C49, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0C4A, 0x0C4D, .p.property = IDNA_P_PVALID },
	{ 0x0C4E, 0x0C54, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0C55, 0x0C56, .p.property = IDNA_P_PVALID },
	{ 0x0C57, 0x0C57, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0C58, 0x0C5A, .p.property = IDNA_P_PVALID },
	{ 0x0C5B, 0x0C5F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0C60, 0x0C63, .p.property = IDNA_P_PVALID },
	{ 0x0C64, 0x0C65, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0C66, 0x0C6F, .p.property = IDNA_P_PVALID },
	{ 0x0C70, 0x0C77, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0C78, 0x0C7F, .p.property = IDNA_P_DISALLOWED },
	{ 0x0C80, 0x0C83, .p.property = IDNA_P_PVALID },
	{ 0x0C84, 0x0C84, .p.property = IDNA_P_DISALLOWED },
	{ 0x0C85, 0x0C8C, .p.property = IDNA_P_PVALID },
	{ 0x0C8D, 0x0C8D, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0C8E, 0x0C90, .p.property = IDNA_P_PVALID },
	{ 0x0C91, 0x0C91, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0C92, 0x0CA8, .p.property = IDNA_P_PVALID },
	{ 0x0CA9, 0x0CA9, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0CAA, 0x0CB3, .p.property = IDNA_P_PVALID },
	{ 0x0CB4, 0x0CB4, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0CB5, 0x0CB9, .p.property = IDNA_P_PVALID },
	{ 0x0CBA, 0x0CBB, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0CBC, 0x0CC4, .p.property = IDNA_P_PVALID },
	{ 0x0CC5, 0x0CC5, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0CC6, 0x0CC8, .p.property = IDNA_P_PVALID },
	{ 0x0CC9, 0x0CC9, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0CCA, 0x0CCD, .p.property = IDNA_P_PVALID },
	{ 0x0CCE, 0x0CD4, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0CD5, 0x0CD6, .p.property = IDNA_P_PVALID },
	{ 0x0CD7, 0x0CDD, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0CDE, 0x0CDE, .p.property = IDNA_P_PVALID },
	{ 0x0CDF, 0x0CDF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0CE0, 0x0CE3, .p.property = IDNA_P_PVALID },
	{ 0x0CE4, 0x0CE5, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0CE6, 0x0CEF, .p.property = IDNA_P_PVALID },
	{ 0x0CF0, 0x0CF0, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0CF1, 0x0CF2, .p.property = IDNA_P_PVALID },
	{ 0x0CF3, 0x0CFF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0D00, 0x0D03, .p.property = IDNA_P_PVALID },
	{ 0x0D04, 0x0D04, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0D05, 0x0D0C, .p.property = IDNA_P_PVALID },
	{ 0x0D0D, 0x0D0D, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0D0E, 0x0D10, .p.property = IDNA_P_PVALID },
	{ 0x0D11, 0x0D11, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0D12, 0x0D44, .p.property = IDNA_P_PVALID },
	{ 0x0D45, 0x0D45, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0D46, 0x0D48, .p.property = IDNA_P_PVALID },
	{ 0x0D49, 0x0D49, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0D4A, 0x0D4E, .p.property = IDNA_P_PVALID },
	{ 0x0D4F, 0x0D4F, .p.property = IDNA_P_DISALLOWED },
	{ 0x0D50, 0x0D53, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0D54, 0x0D57, .p.property = IDNA_P_PVALID },
	{ 0x0D58, 0x0D5E, .p.property = IDNA_P_DISALLOWED },
	{ 0x0D5F, 0x0D63, .p.property = IDNA_P_PVALID },
	{ 0x0D64, 0x0D65, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0D66, 0x0D6F, .p.property = IDNA_P_PVALID },
	{ 0x0D70, 0x0D79, .p.property = IDNA_P_DISALLOWED },
	{ 0x0D7A, 0x0D7F, .p.property = IDNA_P_PVALID },
	{ 0x0D80, 0x0D81, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0D82, 0x0D83, .p.property = IDNA_P_PVALID },
	{ 0x0D84, 0x0D84, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0D85, 0x0D96, .p.property = IDNA_P_PVALID },
	{ 0x0D97, 0x0D99, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0D9A, 0x0DB1, .p.property = IDNA_P_PVALID },
	{ 0x0DB2, 0x0DB2, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0DB3, 0x0DBB, .p.property = IDNA_P_PVALID },
	{ 0x0DBC, 0x0DBC, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0DBD, 0x0DBD, .p.property = IDNA_P_PVALID },
	{ 0x0DBE, 0x0DBF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0DC0, 0x0DC6, .p.property = IDNA_P_PVALID },
	{ 0x0DC7, 0x0DC9, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0DCA, 0x0DCA, .p.property = IDNA_P_PVALID },
	{ 0x0DCB, 0x0DCE, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0DCF, 0x0DD4, .p.property = IDNA_P_PVALID },
	{ 0x0DD5, 0x0DD5, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0DD6, 0x0DD6, .p.property = IDNA_P_PVALID },
	{ 0x0DD7, 0x0DD7, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0DD8, 0x0DDF, .p.property = IDNA_P_PVALID },
	{ 0x0DE0, 0x0DE5, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0DE6, 0x0DEF, .p.property = IDNA_P_PVALID },
	{ 0x0DF0, 0x0DF1, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0DF2, 0x0DF3, .p.property = IDNA_P_PVALID },
	{ 0x0DF4, 0x0DF4, .p.property = IDNA_P_DISALLOWED },
	{ 0x0DF5, 0x0E00, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0E01, 0x0E32, .p.property = IDNA_P_PVALID },
	{ 0x0E33, 0x0E33, .p.property = IDNA_P_DISALLOWED },
	{ 0x0E34, 0x0E3A, .p.property = IDNA_P_PVALID },
	{ 0x0E3B, 0x0E3E, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0E3F, 0x0E3F, .p.property = IDNA_P_DISALLOWED },
	{ 0x0E40, 0x0E4E, .p.property = IDNA_P_PVALID },
	{ 0x0E4F, 0x0E4F, .p.property = IDNA_P_DISALLOWED },
	{ 0x0E50, 0x0E59, .p.property = IDNA_P_PVALID },
	{ 0x0E5A, 0x0E5B, .p.property = IDNA_P_DISALLOWED },
	{ 0x0E5C, 0x0E80, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0E81, 0x0E82, .p.property = IDNA_P_PVALID },
	{ 0x0E83, 0x0E83, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0E84, 0x0E84, .p.property = IDNA_P_PVALID },
	{ 0x0E85, 0x0E86, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0E87, 0x0E88, .p.property = IDNA_P_PVALID },
	{ 0x0E89, 0x0E89, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0E8A, 0x0E8A, .p.property = IDNA_P_PVALID },
	{ 0x0E8B, 0x0E8C, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0E8D, 0x0E8D, .p.property = IDNA_P_PVALID },
	{ 0x0E8E, 0x0E93, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0E94, 0x0E97, .p.property = IDNA_P_PVALID },
	{ 0x0E98, 0x0E98, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0E99, 0x0E9F, .p.property = IDNA_P_PVALID },
	{ 0x0EA0, 0x0EA0, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0EA1, 0x0EA3, .p.property = IDNA_P_PVALID },
	{ 0x0EA4, 0x0EA4, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0EA5, 0x0EA5, .p.property = IDNA_P_PVALID },
	{ 0x0EA6, 0x0EA6, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0EA7, 0x0EA7, .p.property = IDNA_P_PVALID },
	{ 0x0EA8, 0x0EA9, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0EAA, 0x0EAB, .p.property = IDNA_P_PVALID },
	{ 0x0EAC, 0x0EAC, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0EAD, 0x0EB2, .p.property = IDNA_P_PVALID },
	{ 0x0EB3, 0x0EB3, .p.property = IDNA_P_DISALLOWED },
	{ 0x0EB4, 0x0EB9, .p.property = IDNA_P_PVALID },
	{ 0x0EBA, 0x0EBA, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0EBB, 0x0EBD, .p.property = IDNA_P_PVALID },
	{ 0x0EBE, 0x0EBF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0EC0, 0x0EC4, .p.property = IDNA_P_PVALID },
	{ 0x0EC5, 0x0EC5, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0EC6, 0x0EC6, .p.property = IDNA_P_PVALID },
	{ 0x0EC7, 0x0EC7, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0EC8, 0x0ECD, .p.property = IDNA_P_PVALID },
	{ 0x0ECE, 0x0ECF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0ED0, 0x0ED9, .p.property = IDNA_P_PVALID },
	{ 0x0EDA, 0x0EDB, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0EDC, 0x0EDD, .p.property = IDNA_P_DISALLOWED },
	{ 0x0EDE, 0x0EDF, .p.property = IDNA_P_PVALID },
	{ 0x0EE0, 0x0EFF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0F00, 0x0F00, .p.property = IDNA_P_PVALID },
	{ 0x0F01, 0x0F0A, .p.property = IDNA_P_DISALLOWED },
	{ 0x0F0B, 0x0F0B, .p.property = IDNA_P_PVALID },
	{ 0x0F0C, 0x0F17, .p.property = IDNA_P_DISALLOWED },
	{ 0x0F18, 0x0F19, .p.property = IDNA_P_PVALID },
	{ 0x0F1A, 0x0F1F, .p.property = IDNA_P_DISALLOWED },
	{ 0x0F20, 0x0F29, .p.property = IDNA_P_PVALID },
	{ 0x0F2A, 0x0F34, .p.property = IDNA_P_DISALLOWED },
	{ 0x0F35, 0x0F35, .p.property = IDNA_P_PVALID },
	{ 0x0F36, 0x0F36, .p.property = IDNA_P_DISALLOWED },
	{ 0x0F37, 0x0F37, .p.property = IDNA_P_PVALID },
	{ 0x0F38, 0x0F38, .p.property = IDNA_P_DISALLOWED },
	{ 0x0F39, 0x0F39, .p.property = IDNA_P_PVALID },
	{ 0x0F3A, 0x0F3D, .p.property = IDNA_P_DISALLOWED },
	{ 0x0F3E, 0x0F42, .p.property = IDNA_P_PVALID },
	{ 0x0F43, 0x0F43, .p.property = IDNA_P_DISALLOWED },
	{ 0x0F44, 0x0F47, .p.property = IDNA_P_PVALID },
	{ 0x0F48, 0x0F48, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0F49, 0x0F4C, .p.property = IDNA_P_PVALID },
	{ 0x0F4D, 0x0F4D, .p.property = IDNA_P_DISALLOWED },
	{ 0x0F4E, 0x0F51, .p.property = IDNA_P_PVALID },
	{ 0x0F52, 0x0F52, .p.property = IDNA_P_DISALLOWED },
	{ 0x0F53, 0x0F56, .p.property = IDNA_P_PVALID },
	{ 0x0F57, 0x0F57, .p.property = IDNA_P_DISALLOWED },
	{ 0x0F58, 0x0F5B, .p.property = IDNA_P_PVALID },
	{ 0x0F5C, 0x0F5C, .p.property = IDNA_P_DISALLOWED },
	{ 0x0F5D, 0x0F68, .p.property = IDNA_P_PVALID },
	{ 0x0F69, 0x0F69, .p.property = IDNA_P_DISALLOWED },
	{ 0x0F6A, 0x0F6C, .p.property = IDNA_P_PVALID },
	{ 0x0F6D, 0x0F70, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0F71, 0x0F72, .p.property = IDNA_P_PVALID },
	{ 0x0F73, 0x0F73, .p.property = IDNA_P_DISALLOWED },
	{ 0x0F74, 0x0F74, .p.property = IDNA_P_PVALID },
	{ 0x0F75, 0x0F79, .p.property = IDNA_P_DISALLOWED },
	{ 0x0F7A, 0x0F80, .p.property = IDNA_P_PVALID },
	{ 0x0F81, 0x0F81, .p.property = IDNA_P_DISALLOWED },
	{ 0x0F82, 0x0F84, .p.property = IDNA_P_PVALID },
	{ 0x0F85, 0x0F85, .p.property = IDNA_P_DISALLOWED },
	{ 0x0F86, 0x0F92, .p.property = IDNA_P_PVALID },
	{ 0x0F93, 0x0F93, .p.property = IDNA_P_DISALLOWED },
	{ 0x0F94, 0x0F97, .p.property = IDNA_P_PVALID },
	{ 0x0F98, 0x0F98, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0F99, 0x0F9C, .p.property = IDNA_P_PVALID },
	{ 0x0F9D, 0x0F9D, .p.property = IDNA_P_DISALLOWED },
	{ 0x0F9E, 0x0FA1, .p.property = IDNA_P_PVALID },
	{ 0x0FA2, 0x0FA2, .p.property = IDNA_P_DISALLOWED },
	{ 0x0FA3, 0x0FA6, .p.property = IDNA_P_PVALID },
	{ 0x0FA7, 0x0FA7, .p.property = IDNA_P_DISALLOWED },
	{ 0x0FA8, 0x0FAB, .p.property = IDNA_P_PVALID },
	{ 0x0FAC, 0x0FAC, .p.property = IDNA_P_DISALLOWED },
	{ 0x0FAD, 0x0FB8, .p.property = IDNA_P_PVALID },
	{ 0x0FB9, 0x0FB9, .p.property = IDNA_P_DISALLOWED },
	{ 0x0FBA, 0x0FBC, .p.property = IDNA_P_PVALID },
	{ 0x0FBD, 0x0FBD, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0FBE, 0x0FC5, .p.property = IDNA_P_DISALLOWED },
	{ 0x0FC6, 0x0FC6, .p.property = IDNA_P_PVALID },
	{ 0x0FC7, 0x0FCC, .p.property = IDNA_P_DISALLOWED },
	{ 0x0FCD, 0x0FCD, .p.property = IDNA_P_UNASSIGNED },
	{ 0x0FCE, 0x0FDA, .p.property = IDNA_P_DISALLOWED },
	{ 0x0FDB, 0x0FFF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1000, 0x1049, .p.property = IDNA_P_PVALID },
	{ 0x104A, 0x104F, .p.property = IDNA_P_DISALLOWED },
	{ 0x1050, 0x109D, .p.property = IDNA_P_PVALID },
	{ 0x109E, 0x10C5, .p.property = IDNA_P_DISALLOWED },
	{ 0x10C6, 0x10C6, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10C7, 0x10C7, .p.property = IDNA_P_DISALLOWED },
	{ 0x10C8, 0x10CC, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10CD, 0x10CD, .p.property = IDNA_P_DISALLOWED },
	{ 0x10CE, 0x10CF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10D0, 0x10FA, .p.property = IDNA_P_PVALID },
	{ 0x10FB, 0x10FC, .p.property = IDNA_P_DISALLOWED },
	{ 0x10FD, 0x10FF, .p.property = IDNA_P_PVALID },
	{ 0x1100, 0x11FF, .p.property = IDNA_P_DISALLOWED },
	{ 0x1200, 0x1248, .p.property = IDNA_P_PVALID },
	{ 0x1249, 0x1249, .p.property = IDNA_P_UNASSIGNED },
	{ 0x124A, 0x124D, .p.property = IDNA_P_PVALID },
	{ 0x124E, 0x124F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1250, 0x1256, .p.property = IDNA_P_PVALID },
	{ 0x1257, 0x1257, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1258, 0x1258, .p.property = IDNA_P_PVALID },
	{ 0x1259, 0x1259, .p.property = IDNA_P_UNASSIGNED },
	{ 0x125A, 0x125D, .p.property = IDNA_P_PVALID },
	{ 0x125E, 0x125F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1260, 0x1288, .p.property = IDNA_P_PVALID },
	{ 0x1289, 0x1289, .p.property = IDNA_P_UNASSIGNED },
	{ 0x128A, 0x128D, .p.property = IDNA_P_PVALID },
	{ 0x128E, 0x128F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1290, 0x12B0, .p.property = IDNA_P_PVALID },
	{ 0x12B1, 0x12B1, .p.property = IDNA_P_UNASSIGNED },
	{ 0x12B2, 0x12B5, .p.property = IDNA_P_PVALID },
	{ 0x12B6, 0x12B7, .p.property = IDNA_P_UNASSIGNED },
	{ 0x12B8, 0x12BE, .p.property = IDNA_P_PVALID },
	{ 0x12BF, 0x12BF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x12C0, 0x12C0, .p.property = IDNA_P_PVALID },
	{ 0x12C1, 0x12C1, .p.property = IDNA_P_UNASSIGNED },
	{ 0x12C2, 0x12C5, .p.property = IDNA_P_PVALID },
	{ 0x12C6, 0x12C7, .p.property = IDNA_P_UNASSIGNED },
	{ 0x12C8, 0x12D6, .p.property = IDNA_P_PVALID },
	{ 0x12D7, 0x12D7, .p.property = IDNA_P_UNASSIGNED },
	{ 0x12D8, 0x1310, .p.property = IDNA_P_PVALID },
	{ 0x1311, 0x1311, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1312, 0x1315, .p.property = IDNA_P_PVALID },
	{ 0x1316, 0x1317, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1318, 0x135A, .p.property = IDNA_P_PVALID },
	{ 0x135B, 0x135C, .p.property = IDNA_P_UNASSIGNED },
	{ 0x135D, 0x135F, .p.property = IDNA_P_PVALID },
	{ 0x1360, 0x137C, .p.property = IDNA_P_DISALLOWED },
	{ 0x137D, 0x137F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1380, 0x138F, .p.property = IDNA_P_PVALID },
	{ 0x1390, 0x1399, .p.property = IDNA_P_DISALLOWED },
	{ 0x139A, 0x139F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x13A0, 0x13F5, .p.property = IDNA_P_PVALID },
	{ 0x13F6, 0x13F7, .p.property = IDNA_P_UNASSIGNED },
	{ 0x13F8, 0x13FD, .p.property = IDNA_P_DISALLOWED },
	{ 0x13FE, 0x13FF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1400, 0x1400, .p.property = IDNA_P_DISALLOWED },
	{ 0x1401, 0x166C, .p.property = IDNA_P_PVALID },
	{ 0x166D, 0x166E, .p.property = IDNA_P_DISALLOWED },
	{ 0x166F, 0x167F, .p.property = IDNA_P_PVALID },
	{ 0x1680, 0x1680, .p.property = IDNA_P_DISALLOWED },
	{ 0x1681, 0x169A, .p.property = IDNA_P_PVALID },
	{ 0x169B, 0x169C, .p.property = IDNA_P_DISALLOWED },
	{ 0x169D, 0x169F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x16A0, 0x16EA, .p.property = IDNA_P_PVALID },
	{ 0x16EB, 0x16F0, .p.property = IDNA_P_DISALLOWED },
	{ 0x16F1, 0x16F8, .p.property = IDNA_P_PVALID },
	{ 0x16F9, 0x16FF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1700, 0x170C, .p.property = IDNA_P_PVALID },
	{ 0x170D, 0x170D, .p.property = IDNA_P_UNASSIGNED },
	{ 0x170E, 0x1714, .p.property = IDNA_P_PVALID },
	{ 0x1715, 0x171F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1720, 0x1734, .p.property = IDNA_P_PVALID },
	{ 0x1735, 0x1736, .p.property = IDNA_P_DISALLOWED },
	{ 0x1737, 0x173F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1740, 0x1753, .p.property = IDNA_P_PVALID },
	{ 0x1754, 0x175F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1760, 0x176C, .p.property = IDNA_P_PVALID },
	{ 0x176D, 0x176D, .p.property = IDNA_P_UNASSIGNED },
	{ 0x176E, 0x1770, .p.property = IDNA_P_PVALID },
	{ 0x1771, 0x1771, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1772, 0x1773, .p.property = IDNA_P_PVALID },
	{ 0x1774, 0x177F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1780, 0x17B3, .p.property = IDNA_P_PVALID },
	{ 0x17B4, 0x17B5, .p.property = IDNA_P_DISALLOWED },
	{ 0x17B6, 0x17D3, .p.property = IDNA_P_PVALID },
	{ 0x17D4, 0x17D6, .p.property = IDNA_P_DISALLOWED },
	{ 0x17D7, 0x17D7, .p.property = IDNA_P_PVALID },
	{ 0x17D8, 0x17DB, .p.property = IDNA_P_DISALLOWED },
	{ 0x17DC, 0x17DD, .p.property = IDNA_P_PVALID },
	{ 0x17DE, 0x17DF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x17E0, 0x17E9, .p.property = IDNA_P_PVALID },
	{ 0x17EA, 0x17EF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x17F0, 0x17F9, .p.property = IDNA_P_DISALLOWED },
	{ 0x17FA, 0x17FF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1800, 0x180E, .p.property = IDNA_P_DISALLOWED },
	{ 0x180F, 0x180F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1810, 0x1819, .p.property = IDNA_P_PVALID },
	{ 0x181A, 0x181F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1820, 0x1878, .p.property = IDNA_P_PVALID },
	{ 0x1879, 0x187F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1880, 0x18AA, .p.property = IDNA_P_PVALID },
	{ 0x18AB, 0x18AF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x18B0, 0x18F5, .p.property = IDNA_P_PVALID },
	{ 0x18F6, 0x18FF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1900, 0x191E, .p.property = IDNA_P_PVALID },
	{ 0x191F, 0x191F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1920, 0x192B, .p.property = IDNA_P_PVALID },
	{ 0x192C, 0x192F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1930, 0x193B, .p.property = IDNA_P_PVALID },
	{ 0x193C, 0x193F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1940, 0x1940, .p.property = IDNA_P_DISALLOWED },
	{ 0x1941, 0x1943, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1944, 0x1945, .p.property = IDNA_P_DISALLOWED },
	{ 0x1946, 0x196D, .p.property = IDNA_P_PVALID },
	{ 0x196E, 0x196F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1970, 0x1974, .p.property = IDNA_P_PVALID },
	{ 0x1975, 0x197F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1980, 0x19AB, .p.property = IDNA_P_PVALID },
	{ 0x19AC, 0x19AF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x19B0, 0x19C9, .p.property = IDNA_P_PVALID },
	{ 0x19CA, 0x19CF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x19D0, 0x19D9, .p.property = IDNA_P_PVALID },
	{ 0x19DA, 0x19DA, .p.property = IDNA_P_DISALLOWED },
	{ 0x19DB, 0x19DD, .p.property = IDNA_P_UNASSIGNED },
	{ 0x19DE, 0x19FF, .p.property = IDNA_P_DISALLOWED },
	{ 0x1A00, 0x1A1B, .p.property = IDNA_P_PVALID },
	{ 0x1A1C, 0x1A1D, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1A1E, 0x1A1F, .p.property = IDNA_P_DISALLOWED },
	{ 0x1A20, 0x1A5E, .p.property = IDNA_P_PVALID },
	{ 0x1A5F, 0x1A5F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1A60, 0x1A7C, .p.property = IDNA_P_PVALID },
	{ 0x1A7D, 0x1A7E, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1A7F, 0x1A89, .p.property = IDNA_P_PVALID },
	{ 0x1A8A, 0x1A8F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1A90, 0x1A99, .p.property = IDNA_P_PVALID },
	{ 0x1A9A, 0x1A9F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1AA0, 0x1AA6, .p.property = IDNA_P_DISALLOWED },
	{ 0x1AA7, 0x1AA7, .p.property = IDNA_P_PVALID },
	{ 0x1AA8, 0x1AAD, .p.property = IDNA_P_DISALLOWED },
	{ 0x1AAE, 0x1AAF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1AB0, 0x1ABD, .p.property = IDNA_P_PVALID },
	{ 0x1ABE, 0x1ABE, .p.property = IDNA_P_DISALLOWED },
	{ 0x1ABF, 0x1AFF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1B00, 0x1B4B, .p.property = IDNA_P_PVALID },
	{ 0x1B4C, 0x1B4F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1B50, 0x1B59, .p.property = IDNA_P_PVALID },
	{ 0x1B5A, 0x1B6A, .p.property = IDNA_P_DISALLOWED },
	{ 0x1B6B, 0x1B73, .p.property = IDNA_P_PVALID },
	{ 0x1B74, 0x1B7C, .p.property = IDNA_P_DISALLOWED },
	{ 0x1B7D, 0x1B7F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1B80, 0x1BF3, .p.property = IDNA_P_PVALID },
	{ 0x1BF4, 0x1BFB, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1BFC, 0x1BFF, .p.property = IDNA_P_DISALLOWED },
	{ 0x1C00, 0x1C37, .p.property = IDNA_P_PVALID },
	{ 0x1C38, 0x1C3A, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1C3B, 0x1C3F, .p.property = IDNA_P_DISALLOWED },
	{ 0x1C40, 0x1C49, .p.property = IDNA_P_PVALID },
	{ 0x1C4A, 0x1C4C, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1C4D, 0x1C7D, .p.property = IDNA_P_PVALID },
	{ 0x1C7E, 0x1C88, .p.property = IDNA_P_DISALLOWED },
	{ 0x1C89, 0x1C8F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1C90, 0x1CBA, .p.property = IDNA_P_DISALLOWED },
	{ 0x1CBB, 0x1CBC, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1CBD, 0x1CC7, .p.property = IDNA_P_DISALLOWED },
	{ 0x1CC8, 0x1CCF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1CD0, 0x1CD2, .p.property = IDNA_P_PVALID },
	{ 0x1CD3, 0x1CD3, .p.property = IDNA_P_DISALLOWED },
	{ 0x1CD4, 0x1CF9, .p.property = IDNA_P_PVALID },
	{ 0x1CFA, 0x1CFF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1D00, 0x1D2B, .p.property = IDNA_P_PVALID },
	{ 0x1D2C, 0x1D2E, .p.property = IDNA_P_DISALLOWED },
	{ 0x1D2F, 0x1D2F, .p.property = IDNA_P_PVALID },
	{ 0x1D30, 0x1D3A, .p.property = IDNA_P_DISALLOWED },
	{ 0x1D3B, 0x1D3B, .p.property = IDNA_P_PVALID },
	{ 0x1D3C, 0x1D4D, .p.property = IDNA_P_DISALLOWED },
	{ 0x1D4E, 0x1D4E, .p.property = IDNA_P_PVALID },
	{ 0x1D4F, 0x1D6A, .p.property = IDNA_P_DISALLOWED },
	{ 0x1D6B, 0x1D77, .p.property = IDNA_P_PVALID },
	{ 0x1D78, 0x1D78, .p.property = IDNA_P_DISALLOWED },
	{ 0x1D79, 0x1D9A, .p.property = IDNA_P_PVALID },
	{ 0x1D9B, 0x1DBF, .p.property = IDNA_P_DISALLOWED },
	{ 0x1DC0, 0x1DF9, .p.property = IDNA_P_PVALID },
	{ 0x1DFA, 0x1DFA, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1DFB, 0x1DFF, .p.property = IDNA_P_PVALID },
	{ 0x1E00, 0x1E00, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E01, 0x1E01, .p.property = IDNA_P_PVALID },
	{ 0x1E02, 0x1E02, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E03, 0x1E03, .p.property = IDNA_P_PVALID },
	{ 0x1E04, 0x1E04, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E05, 0x1E05, .p.property = IDNA_P_PVALID },
	{ 0x1E06, 0x1E06, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E07, 0x1E07, .p.property = IDNA_P_PVALID },
	{ 0x1E08, 0x1E08, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E09, 0x1E09, .p.property = IDNA_P_PVALID },
	{ 0x1E0A, 0x1E0A, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E0B, 0x1E0B, .p.property = IDNA_P_PVALID },
	{ 0x1E0C, 0x1E0C, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E0D, 0x1E0D, .p.property = IDNA_P_PVALID },
	{ 0x1E0E, 0x1E0E, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E0F, 0x1E0F, .p.property = IDNA_P_PVALID },
	{ 0x1E10, 0x1E10, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E11, 0x1E11, .p.property = IDNA_P_PVALID },
	{ 0x1E12, 0x1E12, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E13, 0x1E13, .p.property = IDNA_P_PVALID },
	{ 0x1E14, 0x1E14, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E15, 0x1E15, .p.property = IDNA_P_PVALID },
	{ 0x1E16, 0x1E16, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E17, 0x1E17, .p.property = IDNA_P_PVALID },
	{ 0x1E18, 0x1E18, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E19, 0x1E19, .p.property = IDNA_P_PVALID },
	{ 0x1E1A, 0x1E1A, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E1B, 0x1E1B, .p.property = IDNA_P_PVALID },
	{ 0x1E1C, 0x1E1C, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E1D, 0x1E1D, .p.property = IDNA_P_PVALID },
	{ 0x1E1E, 0x1E1E, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E1F, 0x1E1F, .p.property = IDNA_P_PVALID },
	{ 0x1E20, 0x1E20, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E21, 0x1E21, .p.property = IDNA_P_PVALID },
	{ 0x1E22, 0x1E22, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E23, 0x1E23, .p.property = IDNA_P_PVALID },
	{ 0x1E24, 0x1E24, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E25, 0x1E25, .p.property = IDNA_P_PVALID },
	{ 0x1E26, 0x1E26, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E27, 0x1E27, .p.property = IDNA_P_PVALID },
	{ 0x1E28, 0x1E28, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E29, 0x1E29, .p.property = IDNA_P_PVALID },
	{ 0x1E2A, 0x1E2A, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E2B, 0x1E2B, .p.property = IDNA_P_PVALID },
	{ 0x1E2C, 0x1E2C, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E2D, 0x1E2D, .p.property = IDNA_P_PVALID },
	{ 0x1E2E, 0x1E2E, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E2F, 0x1E2F, .p.property = IDNA_P_PVALID },
	{ 0x1E30, 0x1E30, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E31, 0x1E31, .p.property = IDNA_P_PVALID },
	{ 0x1E32, 0x1E32, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E33, 0x1E33, .p.property = IDNA_P_PVALID },
	{ 0x1E34, 0x1E34, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E35, 0x1E35, .p.property = IDNA_P_PVALID },
	{ 0x1E36, 0x1E36, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E37, 0x1E37, .p.property = IDNA_P_PVALID },
	{ 0x1E38, 0x1E38, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E39, 0x1E39, .p.property = IDNA_P_PVALID },
	{ 0x1E3A, 0x1E3A, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E3B, 0x1E3B, .p.property = IDNA_P_PVALID },
	{ 0x1E3C, 0x1E3C, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E3D, 0x1E3D, .p.property = IDNA_P_PVALID },
	{ 0x1E3E, 0x1E3E, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E3F, 0x1E3F, .p.property = IDNA_P_PVALID },
	{ 0x1E40, 0x1E40, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E41, 0x1E41, .p.property = IDNA_P_PVALID },
	{ 0x1E42, 0x1E42, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E43, 0x1E43, .p.property = IDNA_P_PVALID },
	{ 0x1E44, 0x1E44, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E45, 0x1E45, .p.property = IDNA_P_PVALID },
	{ 0x1E46, 0x1E46, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E47, 0x1E47, .p.property = IDNA_P_PVALID },
	{ 0x1E48, 0x1E48, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E49, 0x1E49, .p.property = IDNA_P_PVALID },
	{ 0x1E4A, 0x1E4A, .p.property = IDNA_P_DISALLOWED },
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	{ 0x1E54, 0x1E54, .p.property = IDNA_P_DISALLOWED },
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	{ 0x1E56, 0x1E56, .p.property = IDNA_P_DISALLOWED },
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	{ 0x1E60, 0x1E60, .p.property = IDNA_P_DISALLOWED },
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	{ 0x1E93, 0x1E93, .p.property = IDNA_P_PVALID },
	{ 0x1E94, 0x1E94, .p.property = IDNA_P_DISALLOWED },
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	{ 0x1E9A, 0x1E9B, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E9C, 0x1E9D, .p.property = IDNA_P_PVALID },
	{ 0x1E9E, 0x1E9E, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E9F, 0x1E9F, .p.property = IDNA_P_PVALID },
	{ 0x1EA0, 0x1EA0, .p.property = IDNA_P_DISALLOWED },
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	{ 0x1EA2, 0x1EA2, .p.property = IDNA_P_DISALLOWED },
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	{ 0x1EA7, 0x1EA7, .p.property = IDNA_P_PVALID },
	{ 0x1EA8, 0x1EA8, .p.property = IDNA_P_DISALLOWED },
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	{ 0x1EAA, 0x1EAA, .p.property = IDNA_P_DISALLOWED },
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	{ 0x1EAC, 0x1EAC, .p.property = IDNA_P_DISALLOWED },
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	{ 0x1EAE, 0x1EAE, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EAF, 0x1EAF, .p.property = IDNA_P_PVALID },
	{ 0x1EB0, 0x1EB0, .p.property = IDNA_P_DISALLOWED },
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	{ 0x1EB6, 0x1EB6, .p.property = IDNA_P_DISALLOWED },
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	{ 0x1EB8, 0x1EB8, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EB9, 0x1EB9, .p.property = IDNA_P_PVALID },
	{ 0x1EBA, 0x1EBA, .p.property = IDNA_P_DISALLOWED },
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	{ 0x1EBC, 0x1EBC, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EBD, 0x1EBD, .p.property = IDNA_P_PVALID },
	{ 0x1EBE, 0x1EBE, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EBF, 0x1EBF, .p.property = IDNA_P_PVALID },
	{ 0x1EC0, 0x1EC0, .p.property = IDNA_P_DISALLOWED },
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	{ 0x1EC6, 0x1EC6, .p.property = IDNA_P_DISALLOWED },
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	{ 0x1EC8, 0x1EC8, .p.property = IDNA_P_DISALLOWED },
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	{ 0x1ECA, 0x1ECA, .p.property = IDNA_P_DISALLOWED },
	{ 0x1ECB, 0x1ECB, .p.property = IDNA_P_PVALID },
	{ 0x1ECC, 0x1ECC, .p.property = IDNA_P_DISALLOWED },
	{ 0x1ECD, 0x1ECD, .p.property = IDNA_P_PVALID },
	{ 0x1ECE, 0x1ECE, .p.property = IDNA_P_DISALLOWED },
	{ 0x1ECF, 0x1ECF, .p.property = IDNA_P_PVALID },
	{ 0x1ED0, 0x1ED0, .p.property = IDNA_P_DISALLOWED },
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	{ 0x1EE7, 0x1EE7, .p.property = IDNA_P_PVALID },
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	{ 0x1EEB, 0x1EEB, .p.property = IDNA_P_PVALID },
	{ 0x1EEC, 0x1EEC, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EED, 0x1EED, .p.property = IDNA_P_PVALID },
	{ 0x1EEE, 0x1EEE, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EEF, 0x1EEF, .p.property = IDNA_P_PVALID },
	{ 0x1EF0, 0x1EF0, .p.property = IDNA_P_DISALLOWED },
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	{ 0x1EFC, 0x1EFC, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EFD, 0x1EFD, .p.property = IDNA_P_PVALID },
	{ 0x1EFE, 0x1EFE, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EFF, 0x1F07, .p.property = IDNA_P_PVALID },
	{ 0x1F08, 0x1F0F, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F10, 0x1F15, .p.property = IDNA_P_PVALID },
	{ 0x1F16, 0x1F17, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F18, 0x1F1D, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F1E, 0x1F1F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F20, 0x1F27, .p.property = IDNA_P_PVALID },
	{ 0x1F28, 0x1F2F, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F30, 0x1F37, .p.property = IDNA_P_PVALID },
	{ 0x1F38, 0x1F3F, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F40, 0x1F45, .p.property = IDNA_P_PVALID },
	{ 0x1F46, 0x1F47, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F48, 0x1F4D, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F4E, 0x1F4F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F50, 0x1F57, .p.property = IDNA_P_PVALID },
	{ 0x1F58, 0x1F58, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F59, 0x1F59, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F5A, 0x1F5A, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F5B, 0x1F5B, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F5C, 0x1F5C, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F5D, 0x1F5D, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F5E, 0x1F5E, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F5F, 0x1F5F, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F60, 0x1F67, .p.property = IDNA_P_PVALID },
	{ 0x1F68, 0x1F6F, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F70, 0x1F70, .p.property = IDNA_P_PVALID },
	{ 0x1F71, 0x1F71, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F72, 0x1F72, .p.property = IDNA_P_PVALID },
	{ 0x1F73, 0x1F73, .p.property = IDNA_P_DISALLOWED },
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	{ 0x1F75, 0x1F75, .p.property = IDNA_P_DISALLOWED },
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	{ 0x1F78, 0x1F78, .p.property = IDNA_P_PVALID },
	{ 0x1F79, 0x1F79, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F7A, 0x1F7A, .p.property = IDNA_P_PVALID },
	{ 0x1F7B, 0x1F7B, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F7C, 0x1F7C, .p.property = IDNA_P_PVALID },
	{ 0x1F7D, 0x1F7D, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F7E, 0x1F7F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F80, 0x1FAF, .p.property = IDNA_P_DISALLOWED },
	{ 0x1FB0, 0x1FB1, .p.property = IDNA_P_PVALID },
	{ 0x1FB2, 0x1FB4, .p.property = IDNA_P_DISALLOWED },
	{ 0x1FB5, 0x1FB5, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1FB6, 0x1FB6, .p.property = IDNA_P_PVALID },
	{ 0x1FB7, 0x1FC4, .p.property = IDNA_P_DISALLOWED },
	{ 0x1FC5, 0x1FC5, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1FC6, 0x1FC6, .p.property = IDNA_P_PVALID },
	{ 0x1FC7, 0x1FCF, .p.property = IDNA_P_DISALLOWED },
	{ 0x1FD0, 0x1FD2, .p.property = IDNA_P_PVALID },
	{ 0x1FD3, 0x1FD3, .p.property = IDNA_P_DISALLOWED },
	{ 0x1FD4, 0x1FD5, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1FD6, 0x1FD7, .p.property = IDNA_P_PVALID },
	{ 0x1FD8, 0x1FDB, .p.property = IDNA_P_DISALLOWED },
	{ 0x1FDC, 0x1FDC, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1FDD, 0x1FDF, .p.property = IDNA_P_DISALLOWED },
	{ 0x1FE0, 0x1FE2, .p.property = IDNA_P_PVALID },
	{ 0x1FE3, 0x1FE3, .p.property = IDNA_P_DISALLOWED },
	{ 0x1FE4, 0x1FE7, .p.property = IDNA_P_PVALID },
	{ 0x1FE8, 0x1FEF, .p.property = IDNA_P_DISALLOWED },
	{ 0x1FF0, 0x1FF1, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1FF2, 0x1FF4, .p.property = IDNA_P_DISALLOWED },
	{ 0x1FF5, 0x1FF5, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1FF6, 0x1FF6, .p.property = IDNA_P_PVALID },
	{ 0x1FF7, 0x1FFE, .p.property = IDNA_P_DISALLOWED },
	{ 0x1FFF, 0x1FFF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x2000, 0x200B, .p.property = IDNA_P_DISALLOWED },
	{ 0x200C, 0x200D, .p.property = IDNA_P_CONTEXTJ },
	{ 0x200E, 0x2064, .p.property = IDNA_P_DISALLOWED },
	{ 0x2065, 0x2065, .p.property = IDNA_P_UNASSIGNED },
	{ 0x2066, 0x2071, .p.property = IDNA_P_DISALLOWED },
	{ 0x2072, 0x2073, .p.property = IDNA_P_UNASSIGNED },
	{ 0x2074, 0x208E, .p.property = IDNA_P_DISALLOWED },
	{ 0x208F, 0x208F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x2090, 0x209C, .p.property = IDNA_P_DISALLOWED },
	{ 0x209D, 0x209F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x20A0, 0x20BF, .p.property = IDNA_P_DISALLOWED },
	{ 0x20C0, 0x20CF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x20D0, 0x20F0, .p.property = IDNA_P_DISALLOWED },
	{ 0x20F1, 0x20FF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x2100, 0x214D, .p.property = IDNA_P_DISALLOWED },
	{ 0x214E, 0x214E, .p.property = IDNA_P_PVALID },
	{ 0x214F, 0x2183, .p.property = IDNA_P_DISALLOWED },
	{ 0x2184, 0x2184, .p.property = IDNA_P_PVALID },
	{ 0x2185, 0x218B, .p.property = IDNA_P_DISALLOWED },
	{ 0x218C, 0x218F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x2190, 0x2426, .p.property = IDNA_P_DISALLOWED },
	{ 0x2427, 0x243F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x2440, 0x244A, .p.property = IDNA_P_DISALLOWED },
	{ 0x244B, 0x245F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x2460, 0x2B73, .p.property = IDNA_P_DISALLOWED },
	{ 0x2B74, 0x2B75, .p.property = IDNA_P_UNASSIGNED },
	{ 0x2B76, 0x2B95, .p.property = IDNA_P_DISALLOWED },
	{ 0x2B96, 0x2B97, .p.property = IDNA_P_UNASSIGNED },
	{ 0x2B98, 0x2BC8, .p.property = IDNA_P_DISALLOWED },
	{ 0x2BC9, 0x2BC9, .p.property = IDNA_P_UNASSIGNED },
	{ 0x2BCA, 0x2BFE, .p.property = IDNA_P_DISALLOWED },
	{ 0x2BFF, 0x2BFF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x2C00, 0x2C2E, .p.property = IDNA_P_DISALLOWED },
	{ 0x2C2F, 0x2C2F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x2C30, 0x2C5E, .p.property = IDNA_P_PVALID },
	{ 0x2C5F, 0x2C5F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x2C60, 0x2C60, .p.property = IDNA_P_DISALLOWED },
	{ 0x2C61, 0x2C61, .p.property = IDNA_P_PVALID },
	{ 0x2C62, 0x2C64, .p.property = IDNA_P_DISALLOWED },
	{ 0x2C65, 0x2C66, .p.property = IDNA_P_PVALID },
	{ 0x2C67, 0x2C67, .p.property = IDNA_P_DISALLOWED },
	{ 0x2C68, 0x2C68, .p.property = IDNA_P_PVALID },
	{ 0x2C69, 0x2C69, .p.property = IDNA_P_DISALLOWED },
	{ 0x2C6A, 0x2C6A, .p.property = IDNA_P_PVALID },
	{ 0x2C6B, 0x2C6B, .p.property = IDNA_P_DISALLOWED },
	{ 0x2C6C, 0x2C6C, .p.property = IDNA_P_PVALID },
	{ 0x2C6D, 0x2C70, .p.property = IDNA_P_DISALLOWED },
	{ 0x2C71, 0x2C71, .p.property = IDNA_P_PVALID },
	{ 0x2C72, 0x2C72, .p.property = IDNA_P_DISALLOWED },
	{ 0x2C73, 0x2C74, .p.property = IDNA_P_PVALID },
	{ 0x2C75, 0x2C75, .p.property = IDNA_P_DISALLOWED },
	{ 0x2C76, 0x2C7B, .p.property = IDNA_P_PVALID },
	{ 0x2C7C, 0x2C80, .p.property = IDNA_P_DISALLOWED },
	{ 0x2C81, 0x2C81, .p.property = IDNA_P_PVALID },
	{ 0x2C82, 0x2C82, .p.property = IDNA_P_DISALLOWED },
	{ 0x2C83, 0x2C83, .p.property = IDNA_P_PVALID },
	{ 0x2C84, 0x2C84, .p.property = IDNA_P_DISALLOWED },
	{ 0x2C85, 0x2C85, .p.property = IDNA_P_PVALID },
	{ 0x2C86, 0x2C86, .p.property = IDNA_P_DISALLOWED },
	{ 0x2C87, 0x2C87, .p.property = IDNA_P_PVALID },
	{ 0x2C88, 0x2C88, .p.property = IDNA_P_DISALLOWED },
	{ 0x2C89, 0x2C89, .p.property = IDNA_P_PVALID },
	{ 0x2C8A, 0x2C8A, .p.property = IDNA_P_DISALLOWED },
	{ 0x2C8B, 0x2C8B, .p.property = IDNA_P_PVALID },
	{ 0x2C8C, 0x2C8C, .p.property = IDNA_P_DISALLOWED },
	{ 0x2C8D, 0x2C8D, .p.property = IDNA_P_PVALID },
	{ 0x2C8E, 0x2C8E, .p.property = IDNA_P_DISALLOWED },
	{ 0x2C8F, 0x2C8F, .p.property = IDNA_P_PVALID },
	{ 0x2C90, 0x2C90, .p.property = IDNA_P_DISALLOWED },
	{ 0x2C91, 0x2C91, .p.property = IDNA_P_PVALID },
	{ 0x2C92, 0x2C92, .p.property = IDNA_P_DISALLOWED },
	{ 0x2C93, 0x2C93, .p.property = IDNA_P_PVALID },
	{ 0x2C94, 0x2C94, .p.property = IDNA_P_DISALLOWED },
	{ 0x2C95, 0x2C95, .p.property = IDNA_P_PVALID },
	{ 0x2C96, 0x2C96, .p.property = IDNA_P_DISALLOWED },
	{ 0x2C97, 0x2C97, .p.property = IDNA_P_PVALID },
	{ 0x2C98, 0x2C98, .p.property = IDNA_P_DISALLOWED },
	{ 0x2C99, 0x2C99, .p.property = IDNA_P_PVALID },
	{ 0x2C9A, 0x2C9A, .p.property = IDNA_P_DISALLOWED },
	{ 0x2C9B, 0x2C9B, .p.property = IDNA_P_PVALID },
	{ 0x2C9C, 0x2C9C, .p.property = IDNA_P_DISALLOWED },
	{ 0x2C9D, 0x2C9D, .p.property = IDNA_P_PVALID },
	{ 0x2C9E, 0x2C9E, .p.property = IDNA_P_DISALLOWED },
	{ 0x2C9F, 0x2C9F, .p.property = IDNA_P_PVALID },
	{ 0x2CA0, 0x2CA0, .p.property = IDNA_P_DISALLOWED },
	{ 0x2CA1, 0x2CA1, .p.property = IDNA_P_PVALID },
	{ 0x2CA2, 0x2CA2, .p.property = IDNA_P_DISALLOWED },
	{ 0x2CA3, 0x2CA3, .p.property = IDNA_P_PVALID },
	{ 0x2CA4, 0x2CA4, .p.property = IDNA_P_DISALLOWED },
	{ 0x2CA5, 0x2CA5, .p.property = IDNA_P_PVALID },
	{ 0x2CA6, 0x2CA6, .p.property = IDNA_P_DISALLOWED },
	{ 0x2CA7, 0x2CA7, .p.property = IDNA_P_PVALID },
	{ 0x2CA8, 0x2CA8, .p.property = IDNA_P_DISALLOWED },
	{ 0x2CA9, 0x2CA9, .p.property = IDNA_P_PVALID },
	{ 0x2CAA, 0x2CAA, .p.property = IDNA_P_DISALLOWED },
	{ 0x2CAB, 0x2CAB, .p.property = IDNA_P_PVALID },
	{ 0x2CAC, 0x2CAC, .p.property = IDNA_P_DISALLOWED },
	{ 0x2CAD, 0x2CAD, .p.property = IDNA_P_PVALID },
	{ 0x2CAE, 0x2CAE, .p.property = IDNA_P_DISALLOWED },
	{ 0x2CAF, 0x2CAF, .p.property = IDNA_P_PVALID },
	{ 0x2CB0, 0x2CB0, .p.property = IDNA_P_DISALLOWED },
	{ 0x2CB1, 0x2CB1, .p.property = IDNA_P_PVALID },
	{ 0x2CB2, 0x2CB2, .p.property = IDNA_P_DISALLOWED },
	{ 0x2CB3, 0x2CB3, .p.property = IDNA_P_PVALID },
	{ 0x2CB4, 0x2CB4, .p.property = IDNA_P_DISALLOWED },
	{ 0x2CB5, 0x2CB5, .p.property = IDNA_P_PVALID },
	{ 0x2CB6, 0x2CB6, .p.property = IDNA_P_DISALLOWED },
	{ 0x2CB7, 0x2CB7, .p.property = IDNA_P_PVALID },
	{ 0x2CB8, 0x2CB8, .p.property = IDNA_P_DISALLOWED },
	{ 0x2CB9, 0x2CB9, .p.property = IDNA_P_PVALID },
	{ 0x2CBA, 0x2CBA, .p.property = IDNA_P_DISALLOWED },
	{ 0x2CBB, 0x2CBB, .p.property = IDNA_P_PVALID },
	{ 0x2CBC, 0x2CBC, .p.property = IDNA_P_DISALLOWED },
	{ 0x2CBD, 0x2CBD, .p.property = IDNA_P_PVALID },
	{ 0x2CBE, 0x2CBE, .p.property = IDNA_P_DISALLOWED },
	{ 0x2CBF, 0x2CBF, .p.property = IDNA_P_PVALID },
	{ 0x2CC0, 0x2CC0, .p.property = IDNA_P_DISALLOWED },
	{ 0x2CC1, 0x2CC1, .p.property = IDNA_P_PVALID },
	{ 0x2CC2, 0x2CC2, .p.property = IDNA_P_DISALLOWED },
	{ 0x2CC3, 0x2CC3, .p.property = IDNA_P_PVALID },
	{ 0x2CC4, 0x2CC4, .p.property = IDNA_P_DISALLOWED },
	{ 0x2CC5, 0x2CC5, .p.property = IDNA_P_PVALID },
	{ 0x2CC6, 0x2CC6, .p.property = IDNA_P_DISALLOWED },
	{ 0x2CC7, 0x2CC7, .p.property = IDNA_P_PVALID },
	{ 0x2CC8, 0x2CC8, .p.property = IDNA_P_DISALLOWED },
	{ 0x2CC9, 0x2CC9, .p.property = IDNA_P_PVALID },
	{ 0x2CCA, 0x2CCA, .p.property = IDNA_P_DISALLOWED },
	{ 0x2CCB, 0x2CCB, .p.property = IDNA_P_PVALID },
	{ 0x2CCC, 0x2CCC, .p.property = IDNA_P_DISALLOWED },
	{ 0x2CCD, 0x2CCD, .p.property = IDNA_P_PVALID },
	{ 0x2CCE, 0x2CCE, .p.property = IDNA_P_DISALLOWED },
	{ 0x2CCF, 0x2CCF, .p.property = IDNA_P_PVALID },
	{ 0x2CD0, 0x2CD0, .p.property = IDNA_P_DISALLOWED },
	{ 0x2CD1, 0x2CD1, .p.property = IDNA_P_PVALID },
	{ 0x2CD2, 0x2CD2, .p.property = IDNA_P_DISALLOWED },
	{ 0x2CD3, 0x2CD3, .p.property = IDNA_P_PVALID },
	{ 0x2CD4, 0x2CD4, .p.property = IDNA_P_DISALLOWED },
	{ 0x2CD5, 0x2CD5, .p.property = IDNA_P_PVALID },
	{ 0x2CD6, 0x2CD6, .p.property = IDNA_P_DISALLOWED },
	{ 0x2CD7, 0x2CD7, .p.property = IDNA_P_PVALID },
	{ 0x2CD8, 0x2CD8, .p.property = IDNA_P_DISALLOWED },
	{ 0x2CD9, 0x2CD9, .p.property = IDNA_P_PVALID },
	{ 0x2CDA, 0x2CDA, .p.property = IDNA_P_DISALLOWED },
	{ 0x2CDB, 0x2CDB, .p.property = IDNA_P_PVALID },
	{ 0x2CDC, 0x2CDC, .p.property = IDNA_P_DISALLOWED },
	{ 0x2CDD, 0x2CDD, .p.property = IDNA_P_PVALID },
	{ 0x2CDE, 0x2CDE, .p.property = IDNA_P_DISALLOWED },
	{ 0x2CDF, 0x2CDF, .p.property = IDNA_P_PVALID },
	{ 0x2CE0, 0x2CE0, .p.property = IDNA_P_DISALLOWED },
	{ 0x2CE1, 0x2CE1, .p.property = IDNA_P_PVALID },
	{ 0x2CE2, 0x2CE2, .p.property = IDNA_P_DISALLOWED },
	{ 0x2CE3, 0x2CE4, .p.property = IDNA_P_PVALID },
	{ 0x2CE5, 0x2CEB, .p.property = IDNA_P_DISALLOWED },
	{ 0x2CEC, 0x2CEC, .p.property = IDNA_P_PVALID },
	{ 0x2CED, 0x2CED, .p.property = IDNA_P_DISALLOWED },
	{ 0x2CEE, 0x2CF1, .p.property = IDNA_P_PVALID },
	{ 0x2CF2, 0x2CF2, .p.property = IDNA_P_DISALLOWED },
	{ 0x2CF3, 0x2CF3, .p.property = IDNA_P_PVALID },
	{ 0x2CF4, 0x2CF8, .p.property = IDNA_P_UNASSIGNED },
	{ 0x2CF9, 0x2CFF, .p.property = IDNA_P_DISALLOWED },
	{ 0x2D00, 0x2D25, .p.property = IDNA_P_PVALID },
	{ 0x2D26, 0x2D26, .p.property = IDNA_P_UNASSIGNED },
	{ 0x2D27, 0x2D27, .p.property = IDNA_P_PVALID },
	{ 0x2D28, 0x2D2C, .p.property = IDNA_P_UNASSIGNED },
	{ 0x2D2D, 0x2D2D, .p.property = IDNA_P_PVALID },
	{ 0x2D2E, 0x2D2F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x2D30, 0x2D67, .p.property = IDNA_P_PVALID },
	{ 0x2D68, 0x2D6E, .p.property = IDNA_P_UNASSIGNED },
	{ 0x2D6F, 0x2D70, .p.property = IDNA_P_DISALLOWED },
	{ 0x2D71, 0x2D7E, .p.property = IDNA_P_UNASSIGNED },
	{ 0x2D7F, 0x2D96, .p.property = IDNA_P_PVALID },
	{ 0x2D97, 0x2D9F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x2DA0, 0x2DA6, .p.property = IDNA_P_PVALID },
	{ 0x2DA7, 0x2DA7, .p.property = IDNA_P_UNASSIGNED },
	{ 0x2DA8, 0x2DAE, .p.property = IDNA_P_PVALID },
	{ 0x2DAF, 0x2DAF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x2DB0, 0x2DB6, .p.property = IDNA_P_PVALID },
	{ 0x2DB7, 0x2DB7, .p.property = IDNA_P_UNASSIGNED },
	{ 0x2DB8, 0x2DBE, .p.property = IDNA_P_PVALID },
	{ 0x2DBF, 0x2DBF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x2DC0, 0x2DC6, .p.property = IDNA_P_PVALID },
	{ 0x2DC7, 0x2DC7, .p.property = IDNA_P_UNASSIGNED },
	{ 0x2DC8, 0x2DCE, .p.property = IDNA_P_PVALID },
	{ 0x2DCF, 0x2DCF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x2DD0, 0x2DD6, .p.property = IDNA_P_PVALID },
	{ 0x2DD7, 0x2DD7, .p.property = IDNA_P_UNASSIGNED },
	{ 0x2DD8, 0x2DDE, .p.property = IDNA_P_PVALID },
	{ 0x2DDF, 0x2DDF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x2DE0, 0x2DFF, .p.property = IDNA_P_PVALID },
	{ 0x2E00, 0x2E2E, .p.property = IDNA_P_DISALLOWED },
	{ 0x2E2F, 0x2E2F, .p.property = IDNA_P_PVALID },
	{ 0x2E30, 0x2E4E, .p.property = IDNA_P_DISALLOWED },
	{ 0x2E4F, 0x2E7F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x2E80, 0x2E99, .p.property = IDNA_P_DISALLOWED },
	{ 0x2E9A, 0x2E9A, .p.property = IDNA_P_UNASSIGNED },
	{ 0x2E9B, 0x2EF3, .p.property = IDNA_P_DISALLOWED },
	{ 0x2EF4, 0x2EFF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x2F00, 0x2FD5, .p.property = IDNA_P_DISALLOWED },
	{ 0x2FD6, 0x2FEF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x2FF0, 0x2FFB, .p.property = IDNA_P_DISALLOWED },
	{ 0x2FFC, 0x2FFF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x3000, 0x3004, .p.property = IDNA_P_DISALLOWED },
	{ 0x3005, 0x3007, .p.property = IDNA_P_PVALID },
	{ 0x3008, 0x3029, .p.property = IDNA_P_DISALLOWED },
	{ 0x302A, 0x302D, .p.property = IDNA_P_PVALID },
	{ 0x302E, 0x303B, .p.property = IDNA_P_DISALLOWED },
	{ 0x303C, 0x303C, .p.property = IDNA_P_PVALID },
	{ 0x303D, 0x303F, .p.property = IDNA_P_DISALLOWED },
	{ 0x3040, 0x3040, .p.property = IDNA_P_UNASSIGNED },
	{ 0x3041, 0x3096, .p.property = IDNA_P_PVALID },
	{ 0x3097, 0x3098, .p.property = IDNA_P_UNASSIGNED },
	{ 0x3099, 0x309A, .p.property = IDNA_P_PVALID },
	{ 0x309B, 0x309C, .p.property = IDNA_P_DISALLOWED },
	{ 0x309D, 0x309E, .p.property = IDNA_P_PVALID },
	{ 0x309F, 0x30A0, .p.property = IDNA_P_DISALLOWED },
	{ 0x30A1, 0x30FA, .p.property = IDNA_P_PVALID },
	{ 0x30FB, 0x30FB, .p.property = IDNA_P_CONTEXTO },
	{ 0x30FC, 0x30FE, .p.property = IDNA_P_PVALID },
	{ 0x30FF, 0x30FF, .p.property = IDNA_P_DISALLOWED },
	{ 0x3100, 0x3104, .p.property = IDNA_P_UNASSIGNED },
	{ 0x3105, 0x312F, .p.property = IDNA_P_PVALID },
	{ 0x3130, 0x3130, .p.property = IDNA_P_UNASSIGNED },
	{ 0x3131, 0x318E, .p.property = IDNA_P_DISALLOWED },
	{ 0x318F, 0x318F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x3190, 0x319F, .p.property = IDNA_P_DISALLOWED },
	{ 0x31A0, 0x31BA, .p.property = IDNA_P_PVALID },
	{ 0x31BB, 0x31BF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x31C0, 0x31E3, .p.property = IDNA_P_DISALLOWED },
	{ 0x31E4, 0x31EF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x31F0, 0x31FF, .p.property = IDNA_P_PVALID },
	{ 0x3200, 0x321E, .p.property = IDNA_P_DISALLOWED },
	{ 0x321F, 0x321F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x3220, 0x32FE, .p.property = IDNA_P_DISALLOWED },
	{ 0x32FF, 0x32FF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x3300, 0x33FF, .p.property = IDNA_P_DISALLOWED },
	{ 0x3400, 0x4DB5, .p.property = IDNA_P_PVALID },
	{ 0x4DB6, 0x4DBF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x4DC0, 0x4DFF, .p.property = IDNA_P_DISALLOWED },
	{ 0x4E00, 0x9FEF, .p.property = IDNA_P_PVALID },
	{ 0x9FF0, 0x9FFF, .p.property = IDNA_P_UNASSIGNED },
	{ 0xA000, 0xA48C, .p.property = IDNA_P_PVALID },
	{ 0xA48D, 0xA48F, .p.property = IDNA_P_UNASSIGNED },
	{ 0xA490, 0xA4C6, .p.property = IDNA_P_DISALLOWED },
	{ 0xA4C7, 0xA4CF, .p.property = IDNA_P_UNASSIGNED },
	{ 0xA4D0, 0xA4FD, .p.property = IDNA_P_PVALID },
	{ 0xA4FE, 0xA4FF, .p.property = IDNA_P_DISALLOWED },
	{ 0xA500, 0xA60C, .p.property = IDNA_P_PVALID },
	{ 0xA60D, 0xA60F, .p.property = IDNA_P_DISALLOWED },
	{ 0xA610, 0xA62B, .p.property = IDNA_P_PVALID },
	{ 0xA62C, 0xA63F, .p.property = IDNA_P_UNASSIGNED },
	{ 0xA640, 0xA640, .p.property = IDNA_P_DISALLOWED },
	{ 0xA641, 0xA641, .p.property = IDNA_P_PVALID },
	{ 0xA642, 0xA642, .p.property = IDNA_P_DISALLOWED },
	{ 0xA643, 0xA643, .p.property = IDNA_P_PVALID },
	{ 0xA644, 0xA644, .p.property = IDNA_P_DISALLOWED },
	{ 0xA645, 0xA645, .p.property = IDNA_P_PVALID },
	{ 0xA646, 0xA646, .p.property = IDNA_P_DISALLOWED },
	{ 0xA647, 0xA647, .p.property = IDNA_P_PVALID },
	{ 0xA648, 0xA648, .p.property = IDNA_P_DISALLOWED },
	{ 0xA649, 0xA649, .p.property = IDNA_P_PVALID },
	{ 0xA64A, 0xA64A, .p.property = IDNA_P_DISALLOWED },
	{ 0xA64B, 0xA64B, .p.property = IDNA_P_PVALID },
	{ 0xA64C, 0xA64C, .p.property = IDNA_P_DISALLOWED },
	{ 0xA64D, 0xA64D, .p.property = IDNA_P_PVALID },
	{ 0xA64E, 0xA64E, .p.property = IDNA_P_DISALLOWED },
	{ 0xA64F, 0xA64F, .p.property = IDNA_P_PVALID },
	{ 0xA650, 0xA650, .p.property = IDNA_P_DISALLOWED },
	{ 0xA651, 0xA651, .p.property = IDNA_P_PVALID },
	{ 0xA652, 0xA652, .p.property = IDNA_P_DISALLOWED },
	{ 0xA653, 0xA653, .p.property = IDNA_P_PVALID },
	{ 0xA654, 0xA654, .p.property = IDNA_P_DISALLOWED },
	{ 0xA655, 0xA655, .p.property = IDNA_P_PVALID },
	{ 0xA656, 0xA656, .p.property = IDNA_P_DISALLOWED },
	{ 0xA657, 0xA657, .p.property = IDNA_P_PVALID },
	{ 0xA658, 0xA658, .p.property = IDNA_P_DISALLOWED },
	{ 0xA659, 0xA659, .p.property = IDNA_P_PVALID },
	{ 0xA65A, 0xA65A, .p.property = IDNA_P_DISALLOWED },
	{ 0xA65B, 0xA65B, .p.property = IDNA_P_PVALID },
	{ 0xA65C, 0xA65C, .p.property = IDNA_P_DISALLOWED },
	{ 0xA65D, 0xA65D, .p.property = IDNA_P_PVALID },
	{ 0xA65E, 0xA65E, .p.property = IDNA_P_DISALLOWED },
	{ 0xA65F, 0xA65F, .p.property = IDNA_P_PVALID },
	{ 0xA660, 0xA660, .p.property = IDNA_P_DISALLOWED },
	{ 0xA661, 0xA661, .p.property = IDNA_P_PVALID },
	{ 0xA662, 0xA662, .p.property = IDNA_P_DISALLOWED },
	{ 0xA663, 0xA663, .p.property = IDNA_P_PVALID },
	{ 0xA664, 0xA664, .p.property = IDNA_P_DISALLOWED },
	{ 0xA665, 0xA665, .p.property = IDNA_P_PVALID },
	{ 0xA666, 0xA666, .p.property = IDNA_P_DISALLOWED },
	{ 0xA667, 0xA667, .p.property = IDNA_P_PVALID },
	{ 0xA668, 0xA668, .p.property = IDNA_P_DISALLOWED },
	{ 0xA669, 0xA669, .p.property = IDNA_P_PVALID },
	{ 0xA66A, 0xA66A, .p.property = IDNA_P_DISALLOWED },
	{ 0xA66B, 0xA66B, .p.property = IDNA_P_PVALID },
	{ 0xA66C, 0xA66C, .p.property = IDNA_P_DISALLOWED },
	{ 0xA66D, 0xA66F, .p.property = IDNA_P_PVALID },
	{ 0xA670, 0xA673, .p.property = IDNA_P_DISALLOWED },
	{ 0xA674, 0xA67D, .p.property = IDNA_P_PVALID },
	{ 0xA67E, 0xA67E, .p.property = IDNA_P_DISALLOWED },
	{ 0xA67F, 0xA67F, .p.property = IDNA_P_PVALID },
	{ 0xA680, 0xA680, .p.property = IDNA_P_DISALLOWED },
	{ 0xA681, 0xA681, .p.property = IDNA_P_PVALID },
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	{ 0xA68B, 0xA68B, .p.property = IDNA_P_PVALID },
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	{ 0xA693, 0xA693, .p.property = IDNA_P_PVALID },
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	{ 0xA698, 0xA698, .p.property = IDNA_P_DISALLOWED },
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	{ 0xA6F0, 0xA6F1, .p.property = IDNA_P_PVALID },
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	{ 0xA727, 0xA727, .p.property = IDNA_P_PVALID },
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	{ 0xA77F, 0xA77F, .p.property = IDNA_P_PVALID },
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	{ 0xAADB, 0xAADD, .p.property = IDNA_P_PVALID },
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	{ 0xD7CB, 0xD7FB, .p.property = IDNA_P_DISALLOWED },
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	{ 0xFA15, 0xFA1E, .p.property = IDNA_P_DISALLOWED },
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	{ 0xFD90, 0xFD91, .p.property = IDNA_P_UNASSIGNED },
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	{ 0xFE54, 0xFE66, .p.property = IDNA_P_DISALLOWED },
	{ 0xFE67, 0xFE67, .p.property = IDNA_P_UNASSIGNED },
	{ 0xFE68, 0xFE6B, .p.property = IDNA_P_DISALLOWED },
	{ 0xFE6C, 0xFE6F, .p.property = IDNA_P_UNASSIGNED },
	{ 0xFE70, 0xFE72, .p.property = IDNA_P_DISALLOWED },
	{ 0xFE73, 0xFE73, .p.property = IDNA_P_PVALID },
	{ 0xFE74, 0xFE74, .p.property = IDNA_P_DISALLOWED },
	{ 0xFE75, 0xFE75, .p.property = IDNA_P_UNASSIGNED },
	{ 0xFE76, 0xFEFC, .p.property = IDNA_P_DISALLOWED },
	{ 0xFEFD, 0xFEFE, .p.property = IDNA_P_UNASSIGNED },
	{ 0xFEFF, 0xFEFF, .p.property = IDNA_P_DISALLOWED },
	{ 0xFF00, 0xFF00, .p.property = IDNA_P_UNASSIGNED },
	{ 0xFF01, 0xFFBE, .p.property = IDNA_P_DISALLOWED },
	{ 0xFFBF, 0xFFC1, .p.property = IDNA_P_UNASSIGNED },
	{ 0xFFC2, 0xFFC7, .p.property = IDNA_P_DISALLOWED },
	{ 0xFFC8, 0xFFC9, .p.property = IDNA_P_UNASSIGNED },
	{ 0xFFCA, 0xFFCF, .p.property = IDNA_P_DISALLOWED },
	{ 0xFFD0, 0xFFD1, .p.property = IDNA_P_UNASSIGNED },
	{ 0xFFD2, 0xFFD7, .p.property = IDNA_P_DISALLOWED },
	{ 0xFFD8, 0xFFD9, .p.property = IDNA_P_UNASSIGNED },
	{ 0xFFDA, 0xFFDC, .p.property = IDNA_P_DISALLOWED },
	{ 0xFFDD, 0xFFDF, .p.property = IDNA_P_UNASSIGNED },
	{ 0xFFE0, 0xFFE6, .p.property = IDNA_P_DISALLOWED },
	{ 0xFFE7, 0xFFE7, .p.property = IDNA_P_UNASSIGNED },
	{ 0xFFE8, 0xFFEE, .p.property = IDNA_P_DISALLOWED },
	{ 0xFFEF, 0xFFF8, .p.property = IDNA_P_UNASSIGNED },
	{ 0xFFF9, 0xFFFF, .p.property = IDNA_P_DISALLOWED },
	{ 0x10000, 0x1000B, .p.property = IDNA_P_PVALID },
	{ 0x1000C, 0x1000C, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1000D, 0x10026, .p.property = IDNA_P_PVALID },
	{ 0x10027, 0x10027, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10028, 0x1003A, .p.property = IDNA_P_PVALID },
	{ 0x1003B, 0x1003B, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1003C, 0x1003D, .p.property = IDNA_P_PVALID },
	{ 0x1003E, 0x1003E, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1003F, 0x1004D, .p.property = IDNA_P_PVALID },
	{ 0x1004E, 0x1004F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10050, 0x1005D, .p.property = IDNA_P_PVALID },
	{ 0x1005E, 0x1007F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10080, 0x100FA, .p.property = IDNA_P_PVALID },
	{ 0x100FB, 0x100FF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10100, 0x10102, .p.property = IDNA_P_DISALLOWED },
	{ 0x10103, 0x10106, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10107, 0x10133, .p.property = IDNA_P_DISALLOWED },
	{ 0x10134, 0x10136, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10137, 0x1018E, .p.property = IDNA_P_DISALLOWED },
	{ 0x1018F, 0x1018F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10190, 0x1019B, .p.property = IDNA_P_DISALLOWED },
	{ 0x1019C, 0x1019F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x101A0, 0x101A0, .p.property = IDNA_P_DISALLOWED },
	{ 0x101A1, 0x101CF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x101D0, 0x101FC, .p.property = IDNA_P_DISALLOWED },
	{ 0x101FD, 0x101FD, .p.property = IDNA_P_PVALID },
	{ 0x101FE, 0x1027F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10280, 0x1029C, .p.property = IDNA_P_PVALID },
	{ 0x1029D, 0x1029F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x102A0, 0x102D0, .p.property = IDNA_P_PVALID },
	{ 0x102D1, 0x102DF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x102E0, 0x102E0, .p.property = IDNA_P_PVALID },
	{ 0x102E1, 0x102FB, .p.property = IDNA_P_DISALLOWED },
	{ 0x102FC, 0x102FF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10300, 0x1031F, .p.property = IDNA_P_PVALID },
	{ 0x10320, 0x10323, .p.property = IDNA_P_DISALLOWED },
	{ 0x10324, 0x1032C, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1032D, 0x10340, .p.property = IDNA_P_PVALID },
	{ 0x10341, 0x10341, .p.property = IDNA_P_DISALLOWED },
	{ 0x10342, 0x10349, .p.property = IDNA_P_PVALID },
	{ 0x1034A, 0x1034A, .p.property = IDNA_P_DISALLOWED },
	{ 0x1034B, 0x1034F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10350, 0x1037A, .p.property = IDNA_P_PVALID },
	{ 0x1037B, 0x1037F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10380, 0x1039D, .p.property = IDNA_P_PVALID },
	{ 0x1039E, 0x1039E, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1039F, 0x1039F, .p.property = IDNA_P_DISALLOWED },
	{ 0x103A0, 0x103C3, .p.property = IDNA_P_PVALID },
	{ 0x103C4, 0x103C7, .p.property = IDNA_P_UNASSIGNED },
	{ 0x103C8, 0x103CF, .p.property = IDNA_P_PVALID },
	{ 0x103D0, 0x103D5, .p.property = IDNA_P_DISALLOWED },
	{ 0x103D6, 0x103FF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10400, 0x10427, .p.property = IDNA_P_DISALLOWED },
	{ 0x10428, 0x1049D, .p.property = IDNA_P_PVALID },
	{ 0x1049E, 0x1049F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x104A0, 0x104A9, .p.property = IDNA_P_PVALID },
	{ 0x104AA, 0x104AF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x104B0, 0x104D3, .p.property = IDNA_P_DISALLOWED },
	{ 0x104D4, 0x104D7, .p.property = IDNA_P_UNASSIGNED },
	{ 0x104D8, 0x104FB, .p.property = IDNA_P_PVALID },
	{ 0x104FC, 0x104FF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10500, 0x10527, .p.property = IDNA_P_PVALID },
	{ 0x10528, 0x1052F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10530, 0x10563, .p.property = IDNA_P_PVALID },
	{ 0x10564, 0x1056E, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1056F, 0x1056F, .p.property = IDNA_P_DISALLOWED },
	{ 0x10570, 0x105FF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10600, 0x10736, .p.property = IDNA_P_PVALID },
	{ 0x10737, 0x1073F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10740, 0x10755, .p.property = IDNA_P_PVALID },
	{ 0x10756, 0x1075F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10760, 0x10767, .p.property = IDNA_P_PVALID },
	{ 0x10768, 0x107FF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10800, 0x10805, .p.property = IDNA_P_PVALID },
	{ 0x10806, 0x10807, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10808, 0x10808, .p.property = IDNA_P_PVALID },
	{ 0x10809, 0x10809, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1080A, 0x10835, .p.property = IDNA_P_PVALID },
	{ 0x10836, 0x10836, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10837, 0x10838, .p.property = IDNA_P_PVALID },
	{ 0x10839, 0x1083B, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1083C, 0x1083C, .p.property = IDNA_P_PVALID },
	{ 0x1083D, 0x1083E, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1083F, 0x10855, .p.property = IDNA_P_PVALID },
	{ 0x10856, 0x10856, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10857, 0x1085F, .p.property = IDNA_P_DISALLOWED },
	{ 0x10860, 0x10876, .p.property = IDNA_P_PVALID },
	{ 0x10877, 0x1087F, .p.property = IDNA_P_DISALLOWED },
	{ 0x10880, 0x1089E, .p.property = IDNA_P_PVALID },
	{ 0x1089F, 0x108A6, .p.property = IDNA_P_UNASSIGNED },
	{ 0x108A7, 0x108AF, .p.property = IDNA_P_DISALLOWED },
	{ 0x108B0, 0x108DF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x108E0, 0x108F2, .p.property = IDNA_P_PVALID },
	{ 0x108F3, 0x108F3, .p.property = IDNA_P_UNASSIGNED },
	{ 0x108F4, 0x108F5, .p.property = IDNA_P_PVALID },
	{ 0x108F6, 0x108FA, .p.property = IDNA_P_UNASSIGNED },
	{ 0x108FB, 0x108FF, .p.property = IDNA_P_DISALLOWED },
	{ 0x10900, 0x10915, .p.property = IDNA_P_PVALID },
	{ 0x10916, 0x1091B, .p.property = IDNA_P_DISALLOWED },
	{ 0x1091C, 0x1091E, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1091F, 0x1091F, .p.property = IDNA_P_DISALLOWED },
	{ 0x10920, 0x10939, .p.property = IDNA_P_PVALID },
	{ 0x1093A, 0x1093E, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1093F, 0x1093F, .p.property = IDNA_P_DISALLOWED },
	{ 0x10940, 0x1097F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10980, 0x109B7, .p.property = IDNA_P_PVALID },
	{ 0x109B8, 0x109BB, .p.property = IDNA_P_UNASSIGNED },
	{ 0x109BC, 0x109BD, .p.property = IDNA_P_DISALLOWED },
	{ 0x109BE, 0x109BF, .p.property = IDNA_P_PVALID },
	{ 0x109C0, 0x109CF, .p.property = IDNA_P_DISALLOWED },
	{ 0x109D0, 0x109D1, .p.property = IDNA_P_UNASSIGNED },
	{ 0x109D2, 0x109FF, .p.property = IDNA_P_DISALLOWED },
	{ 0x10A00, 0x10A03, .p.property = IDNA_P_PVALID },
	{ 0x10A04, 0x10A04, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10A05, 0x10A06, .p.property = IDNA_P_PVALID },
	{ 0x10A07, 0x10A0B, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10A0C, 0x10A13, .p.property = IDNA_P_PVALID },
	{ 0x10A14, 0x10A14, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10A15, 0x10A17, .p.property = IDNA_P_PVALID },
	{ 0x10A18, 0x10A18, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10A19, 0x10A35, .p.property = IDNA_P_PVALID },
	{ 0x10A36, 0x10A37, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10A38, 0x10A3A, .p.property = IDNA_P_PVALID },
	{ 0x10A3B, 0x10A3E, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10A3F, 0x10A3F, .p.property = IDNA_P_PVALID },
	{ 0x10A40, 0x10A48, .p.property = IDNA_P_DISALLOWED },
	{ 0x10A49, 0x10A4F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10A50, 0x10A58, .p.property = IDNA_P_DISALLOWED },
	{ 0x10A59, 0x10A5F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10A60, 0x10A7C, .p.property = IDNA_P_PVALID },
	{ 0x10A7D, 0x10A7F, .p.property = IDNA_P_DISALLOWED },
	{ 0x10A80, 0x10A9C, .p.property = IDNA_P_PVALID },
	{ 0x10A9D, 0x10A9F, .p.property = IDNA_P_DISALLOWED },
	{ 0x10AA0, 0x10ABF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10AC0, 0x10AC7, .p.property = IDNA_P_PVALID },
	{ 0x10AC8, 0x10AC8, .p.property = IDNA_P_DISALLOWED },
	{ 0x10AC9, 0x10AE6, .p.property = IDNA_P_PVALID },
	{ 0x10AE7, 0x10AEA, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10AEB, 0x10AF6, .p.property = IDNA_P_DISALLOWED },
	{ 0x10AF7, 0x10AFF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10B00, 0x10B35, .p.property = IDNA_P_PVALID },
	{ 0x10B36, 0x10B38, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10B39, 0x10B3F, .p.property = IDNA_P_DISALLOWED },
	{ 0x10B40, 0x10B55, .p.property = IDNA_P_PVALID },
	{ 0x10B56, 0x10B57, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10B58, 0x10B5F, .p.property = IDNA_P_DISALLOWED },
	{ 0x10B60, 0x10B72, .p.property = IDNA_P_PVALID },
	{ 0x10B73, 0x10B77, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10B78, 0x10B7F, .p.property = IDNA_P_DISALLOWED },
	{ 0x10B80, 0x10B91, .p.property = IDNA_P_PVALID },
	{ 0x10B92, 0x10B98, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10B99, 0x10B9C, .p.property = IDNA_P_DISALLOWED },
	{ 0x10B9D, 0x10BA8, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10BA9, 0x10BAF, .p.property = IDNA_P_DISALLOWED },
	{ 0x10BB0, 0x10BFF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10C00, 0x10C48, .p.property = IDNA_P_PVALID },
	{ 0x10C49, 0x10C7F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10C80, 0x10CB2, .p.property = IDNA_P_DISALLOWED },
	{ 0x10CB3, 0x10CBF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10CC0, 0x10CF2, .p.property = IDNA_P_PVALID },
	{ 0x10CF3, 0x10CF9, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10CFA, 0x10CFF, .p.property = IDNA_P_DISALLOWED },
	{ 0x10D00, 0x10D27, .p.property = IDNA_P_PVALID },
	{ 0x10D28, 0x10D2F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10D30, 0x10D39, .p.property = IDNA_P_PVALID },
	{ 0x10D3A, 0x10E5F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10E60, 0x10E7E, .p.property = IDNA_P_DISALLOWED },
	{ 0x10E7F, 0x10EFF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10F00, 0x10F1C, .p.property = IDNA_P_PVALID },
	{ 0x10F1D, 0x10F26, .p.property = IDNA_P_DISALLOWED },
	{ 0x10F27, 0x10F27, .p.property = IDNA_P_PVALID },
	{ 0x10F28, 0x10F2F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x10F30, 0x10F50, .p.property = IDNA_P_PVALID },
	{ 0x10F51, 0x10F59, .p.property = IDNA_P_DISALLOWED },
	{ 0x10F5A, 0x10FFF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11000, 0x11046, .p.property = IDNA_P_PVALID },
	{ 0x11047, 0x1104D, .p.property = IDNA_P_DISALLOWED },
	{ 0x1104E, 0x11051, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11052, 0x11065, .p.property = IDNA_P_DISALLOWED },
	{ 0x11066, 0x1106F, .p.property = IDNA_P_PVALID },
	{ 0x11070, 0x1107E, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1107F, 0x110BA, .p.property = IDNA_P_PVALID },
	{ 0x110BB, 0x110C1, .p.property = IDNA_P_DISALLOWED },
	{ 0x110C2, 0x110CC, .p.property = IDNA_P_UNASSIGNED },
	{ 0x110CD, 0x110CD, .p.property = IDNA_P_DISALLOWED },
	{ 0x110CE, 0x110CF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x110D0, 0x110E8, .p.property = IDNA_P_PVALID },
	{ 0x110E9, 0x110EF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x110F0, 0x110F9, .p.property = IDNA_P_PVALID },
	{ 0x110FA, 0x110FF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11100, 0x11134, .p.property = IDNA_P_PVALID },
	{ 0x11135, 0x11135, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11136, 0x1113F, .p.property = IDNA_P_PVALID },
	{ 0x11140, 0x11143, .p.property = IDNA_P_DISALLOWED },
	{ 0x11144, 0x11146, .p.property = IDNA_P_PVALID },
	{ 0x11147, 0x1114F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11150, 0x11173, .p.property = IDNA_P_PVALID },
	{ 0x11174, 0x11175, .p.property = IDNA_P_DISALLOWED },
	{ 0x11176, 0x11176, .p.property = IDNA_P_PVALID },
	{ 0x11177, 0x1117F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11180, 0x111C4, .p.property = IDNA_P_PVALID },
	{ 0x111C5, 0x111C8, .p.property = IDNA_P_DISALLOWED },
	{ 0x111C9, 0x111CC, .p.property = IDNA_P_PVALID },
	{ 0x111CD, 0x111CD, .p.property = IDNA_P_DISALLOWED },
	{ 0x111CE, 0x111CF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x111D0, 0x111DA, .p.property = IDNA_P_PVALID },
	{ 0x111DB, 0x111DB, .p.property = IDNA_P_DISALLOWED },
	{ 0x111DC, 0x111DC, .p.property = IDNA_P_PVALID },
	{ 0x111DD, 0x111DF, .p.property = IDNA_P_DISALLOWED },
	{ 0x111E0, 0x111E0, .p.property = IDNA_P_UNASSIGNED },
	{ 0x111E1, 0x111F4, .p.property = IDNA_P_DISALLOWED },
	{ 0x111F5, 0x111FF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11200, 0x11211, .p.property = IDNA_P_PVALID },
	{ 0x11212, 0x11212, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11213, 0x11237, .p.property = IDNA_P_PVALID },
	{ 0x11238, 0x1123D, .p.property = IDNA_P_DISALLOWED },
	{ 0x1123E, 0x1123E, .p.property = IDNA_P_PVALID },
	{ 0x1123F, 0x1127F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11280, 0x11286, .p.property = IDNA_P_PVALID },
	{ 0x11287, 0x11287, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11288, 0x11288, .p.property = IDNA_P_PVALID },
	{ 0x11289, 0x11289, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1128A, 0x1128D, .p.property = IDNA_P_PVALID },
	{ 0x1128E, 0x1128E, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1128F, 0x1129D, .p.property = IDNA_P_PVALID },
	{ 0x1129E, 0x1129E, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1129F, 0x112A8, .p.property = IDNA_P_PVALID },
	{ 0x112A9, 0x112A9, .p.property = IDNA_P_DISALLOWED },
	{ 0x112AA, 0x112AF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x112B0, 0x112EA, .p.property = IDNA_P_PVALID },
	{ 0x112EB, 0x112EF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x112F0, 0x112F9, .p.property = IDNA_P_PVALID },
	{ 0x112FA, 0x112FF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11300, 0x11303, .p.property = IDNA_P_PVALID },
	{ 0x11304, 0x11304, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11305, 0x1130C, .p.property = IDNA_P_PVALID },
	{ 0x1130D, 0x1130E, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1130F, 0x11310, .p.property = IDNA_P_PVALID },
	{ 0x11311, 0x11312, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11313, 0x11328, .p.property = IDNA_P_PVALID },
	{ 0x11329, 0x11329, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1132A, 0x11330, .p.property = IDNA_P_PVALID },
	{ 0x11331, 0x11331, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11332, 0x11333, .p.property = IDNA_P_PVALID },
	{ 0x11334, 0x11334, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11335, 0x11339, .p.property = IDNA_P_PVALID },
	{ 0x1133A, 0x1133A, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1133B, 0x11344, .p.property = IDNA_P_PVALID },
	{ 0x11345, 0x11346, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11347, 0x11348, .p.property = IDNA_P_PVALID },
	{ 0x11349, 0x1134A, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1134B, 0x1134D, .p.property = IDNA_P_PVALID },
	{ 0x1134E, 0x1134F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11350, 0x11350, .p.property = IDNA_P_PVALID },
	{ 0x11351, 0x11356, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11357, 0x11357, .p.property = IDNA_P_PVALID },
	{ 0x11358, 0x1135C, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1135D, 0x11363, .p.property = IDNA_P_PVALID },
	{ 0x11364, 0x11365, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11366, 0x1136C, .p.property = IDNA_P_PVALID },
	{ 0x1136D, 0x1136F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11370, 0x11374, .p.property = IDNA_P_PVALID },
	{ 0x11375, 0x113FF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11400, 0x1144A, .p.property = IDNA_P_PVALID },
	{ 0x1144B, 0x1144F, .p.property = IDNA_P_DISALLOWED },
	{ 0x11450, 0x11459, .p.property = IDNA_P_PVALID },
	{ 0x1145A, 0x1145A, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1145B, 0x1145B, .p.property = IDNA_P_DISALLOWED },
	{ 0x1145C, 0x1145C, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1145D, 0x1145D, .p.property = IDNA_P_DISALLOWED },
	{ 0x1145E, 0x1145E, .p.property = IDNA_P_PVALID },
	{ 0x1145F, 0x1147F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11480, 0x114C5, .p.property = IDNA_P_PVALID },
	{ 0x114C6, 0x114C6, .p.property = IDNA_P_DISALLOWED },
	{ 0x114C7, 0x114C7, .p.property = IDNA_P_PVALID },
	{ 0x114C8, 0x114CF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x114D0, 0x114D9, .p.property = IDNA_P_PVALID },
	{ 0x114DA, 0x1157F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11580, 0x115B5, .p.property = IDNA_P_PVALID },
	{ 0x115B6, 0x115B7, .p.property = IDNA_P_UNASSIGNED },
	{ 0x115B8, 0x115C0, .p.property = IDNA_P_PVALID },
	{ 0x115C1, 0x115D7, .p.property = IDNA_P_DISALLOWED },
	{ 0x115D8, 0x115DD, .p.property = IDNA_P_PVALID },
	{ 0x115DE, 0x115FF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11600, 0x11640, .p.property = IDNA_P_PVALID },
	{ 0x11641, 0x11643, .p.property = IDNA_P_DISALLOWED },
	{ 0x11644, 0x11644, .p.property = IDNA_P_PVALID },
	{ 0x11645, 0x1164F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11650, 0x11659, .p.property = IDNA_P_PVALID },
	{ 0x1165A, 0x1165F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11660, 0x1166C, .p.property = IDNA_P_DISALLOWED },
	{ 0x1166D, 0x1167F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11680, 0x116B7, .p.property = IDNA_P_PVALID },
	{ 0x116B8, 0x116BF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x116C0, 0x116C9, .p.property = IDNA_P_PVALID },
	{ 0x116CA, 0x116FF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11700, 0x1171A, .p.property = IDNA_P_PVALID },
	{ 0x1171B, 0x1171C, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1171D, 0x1172B, .p.property = IDNA_P_PVALID },
	{ 0x1172C, 0x1172F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11730, 0x11739, .p.property = IDNA_P_PVALID },
	{ 0x1173A, 0x1173F, .p.property = IDNA_P_DISALLOWED },
	{ 0x11740, 0x117FF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11800, 0x1183A, .p.property = IDNA_P_PVALID },
	{ 0x1183B, 0x1183B, .p.property = IDNA_P_DISALLOWED },
	{ 0x1183C, 0x1189F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x118A0, 0x118BF, .p.property = IDNA_P_DISALLOWED },
	{ 0x118C0, 0x118E9, .p.property = IDNA_P_PVALID },
	{ 0x118EA, 0x118F2, .p.property = IDNA_P_DISALLOWED },
	{ 0x118F3, 0x118FE, .p.property = IDNA_P_UNASSIGNED },
	{ 0x118FF, 0x118FF, .p.property = IDNA_P_PVALID },
	{ 0x11900, 0x119FF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11A00, 0x11A3E, .p.property = IDNA_P_PVALID },
	{ 0x11A3F, 0x11A46, .p.property = IDNA_P_DISALLOWED },
	{ 0x11A47, 0x11A47, .p.property = IDNA_P_PVALID },
	{ 0x11A48, 0x11A4F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11A50, 0x11A83, .p.property = IDNA_P_PVALID },
	{ 0x11A84, 0x11A85, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11A86, 0x11A99, .p.property = IDNA_P_PVALID },
	{ 0x11A9A, 0x11A9C, .p.property = IDNA_P_DISALLOWED },
	{ 0x11A9D, 0x11A9D, .p.property = IDNA_P_PVALID },
	{ 0x11A9E, 0x11AA2, .p.property = IDNA_P_DISALLOWED },
	{ 0x11AA3, 0x11ABF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11AC0, 0x11AF8, .p.property = IDNA_P_PVALID },
	{ 0x11AF9, 0x11BFF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11C00, 0x11C08, .p.property = IDNA_P_PVALID },
	{ 0x11C09, 0x11C09, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11C0A, 0x11C36, .p.property = IDNA_P_PVALID },
	{ 0x11C37, 0x11C37, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11C38, 0x11C40, .p.property = IDNA_P_PVALID },
	{ 0x11C41, 0x11C45, .p.property = IDNA_P_DISALLOWED },
	{ 0x11C46, 0x11C4F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11C50, 0x11C59, .p.property = IDNA_P_PVALID },
	{ 0x11C5A, 0x11C6C, .p.property = IDNA_P_DISALLOWED },
	{ 0x11C6D, 0x11C6F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11C70, 0x11C71, .p.property = IDNA_P_DISALLOWED },
	{ 0x11C72, 0x11C8F, .p.property = IDNA_P_PVALID },
	{ 0x11C90, 0x11C91, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11C92, 0x11CA7, .p.property = IDNA_P_PVALID },
	{ 0x11CA8, 0x11CA8, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11CA9, 0x11CB6, .p.property = IDNA_P_PVALID },
	{ 0x11CB7, 0x11CFF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11D00, 0x11D06, .p.property = IDNA_P_PVALID },
	{ 0x11D07, 0x11D07, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11D08, 0x11D09, .p.property = IDNA_P_PVALID },
	{ 0x11D0A, 0x11D0A, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11D0B, 0x11D36, .p.property = IDNA_P_PVALID },
	{ 0x11D37, 0x11D39, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11D3A, 0x11D3A, .p.property = IDNA_P_PVALID },
	{ 0x11D3B, 0x11D3B, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11D3C, 0x11D3D, .p.property = IDNA_P_PVALID },
	{ 0x11D3E, 0x11D3E, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11D3F, 0x11D47, .p.property = IDNA_P_PVALID },
	{ 0x11D48, 0x11D4F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11D50, 0x11D59, .p.property = IDNA_P_PVALID },
	{ 0x11D5A, 0x11D5F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11D60, 0x11D65, .p.property = IDNA_P_PVALID },
	{ 0x11D66, 0x11D66, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11D67, 0x11D68, .p.property = IDNA_P_PVALID },
	{ 0x11D69, 0x11D69, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11D6A, 0x11D8E, .p.property = IDNA_P_PVALID },
	{ 0x11D8F, 0x11D8F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11D90, 0x11D91, .p.property = IDNA_P_PVALID },
	{ 0x11D92, 0x11D92, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11D93, 0x11D98, .p.property = IDNA_P_PVALID },
	{ 0x11D99, 0x11D9F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11DA0, 0x11DA9, .p.property = IDNA_P_PVALID },
	{ 0x11DAA, 0x11EDF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x11EE0, 0x11EF6, .p.property = IDNA_P_PVALID },
	{ 0x11EF7, 0x11EF8, .p.property = IDNA_P_DISALLOWED },
	{ 0x11EF9, 0x11FFF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x12000, 0x12399, .p.property = IDNA_P_PVALID },
	{ 0x1239A, 0x123FF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x12400, 0x1246E, .p.property = IDNA_P_DISALLOWED },
	{ 0x1246F, 0x1246F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x12470, 0x12474, .p.property = IDNA_P_DISALLOWED },
	{ 0x12475, 0x1247F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x12480, 0x12543, .p.property = IDNA_P_PVALID },
	{ 0x12544, 0x12FFF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x13000, 0x1342E, .p.property = IDNA_P_PVALID },
	{ 0x1342F, 0x143FF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x14400, 0x14646, .p.property = IDNA_P_PVALID },
	{ 0x14647, 0x167FF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x16800, 0x16A38, .p.property = IDNA_P_PVALID },
	{ 0x16A39, 0x16A3F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x16A40, 0x16A5E, .p.property = IDNA_P_PVALID },
	{ 0x16A5F, 0x16A5F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x16A60, 0x16A69, .p.property = IDNA_P_PVALID },
	{ 0x16A6A, 0x16A6D, .p.property = IDNA_P_UNASSIGNED },
	{ 0x16A6E, 0x16A6F, .p.property = IDNA_P_DISALLOWED },
	{ 0x16A70, 0x16ACF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x16AD0, 0x16AED, .p.property = IDNA_P_PVALID },
	{ 0x16AEE, 0x16AEF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x16AF0, 0x16AF4, .p.property = IDNA_P_PVALID },
	{ 0x16AF5, 0x16AF5, .p.property = IDNA_P_DISALLOWED },
	{ 0x16AF6, 0x16AFF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x16B00, 0x16B36, .p.property = IDNA_P_PVALID },
	{ 0x16B37, 0x16B3F, .p.property = IDNA_P_DISALLOWED },
	{ 0x16B40, 0x16B43, .p.property = IDNA_P_PVALID },
	{ 0x16B44, 0x16B45, .p.property = IDNA_P_DISALLOWED },
	{ 0x16B46, 0x16B4F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x16B50, 0x16B59, .p.property = IDNA_P_PVALID },
	{ 0x16B5A, 0x16B5A, .p.property = IDNA_P_UNASSIGNED },
	{ 0x16B5B, 0x16B61, .p.property = IDNA_P_DISALLOWED },
	{ 0x16B62, 0x16B62, .p.property = IDNA_P_UNASSIGNED },
	{ 0x16B63, 0x16B77, .p.property = IDNA_P_PVALID },
	{ 0x16B78, 0x16B7C, .p.property = IDNA_P_UNASSIGNED },
	{ 0x16B7D, 0x16B8F, .p.property = IDNA_P_PVALID },
	{ 0x16B90, 0x16E3F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x16E40, 0x16E5F, .p.property = IDNA_P_DISALLOWED },
	{ 0x16E60, 0x16E7F, .p.property = IDNA_P_PVALID },
	{ 0x16E80, 0x16E9A, .p.property = IDNA_P_DISALLOWED },
	{ 0x16E9B, 0x16EFF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x16F00, 0x16F44, .p.property = IDNA_P_PVALID },
	{ 0x16F45, 0x16F4F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x16F50, 0x16F7E, .p.property = IDNA_P_PVALID },
	{ 0x16F7F, 0x16F8E, .p.property = IDNA_P_UNASSIGNED },
	{ 0x16F8F, 0x16F9F, .p.property = IDNA_P_PVALID },
	{ 0x16FA0, 0x16FDF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x16FE0, 0x16FE1, .p.property = IDNA_P_PVALID },
	{ 0x16FE2, 0x16FFF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x17000, 0x187F1, .p.property = IDNA_P_PVALID },
	{ 0x187F2, 0x187FF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x18800, 0x18AF2, .p.property = IDNA_P_PVALID },
	{ 0x18AF3, 0x1AFFF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1B000, 0x1B11E, .p.property = IDNA_P_PVALID },
	{ 0x1B11F, 0x1B16F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1B170, 0x1B2FB, .p.property = IDNA_P_PVALID },
	{ 0x1B2FC, 0x1BBFF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1BC00, 0x1BC6A, .p.property = IDNA_P_PVALID },
	{ 0x1BC6B, 0x1BC6F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1BC70, 0x1BC7C, .p.property = IDNA_P_PVALID },
	{ 0x1BC7D, 0x1BC7F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1BC80, 0x1BC88, .p.property = IDNA_P_PVALID },
	{ 0x1BC89, 0x1BC8F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1BC90, 0x1BC99, .p.property = IDNA_P_PVALID },
	{ 0x1BC9A, 0x1BC9B, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1BC9C, 0x1BC9C, .p.property = IDNA_P_DISALLOWED },
	{ 0x1BC9D, 0x1BC9E, .p.property = IDNA_P_PVALID },
	{ 0x1BC9F, 0x1BCA3, .p.property = IDNA_P_DISALLOWED },
	{ 0x1BCA4, 0x1CFFF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1D000, 0x1D0F5, .p.property = IDNA_P_DISALLOWED },
	{ 0x1D0F6, 0x1D0FF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1D100, 0x1D126, .p.property = IDNA_P_DISALLOWED },
	{ 0x1D127, 0x1D128, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1D129, 0x1D1E8, .p.property = IDNA_P_DISALLOWED },
	{ 0x1D1E9, 0x1D1FF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1D200, 0x1D245, .p.property = IDNA_P_DISALLOWED },
	{ 0x1D246, 0x1D2DF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1D2E0, 0x1D2F3, .p.property = IDNA_P_DISALLOWED },
	{ 0x1D2F4, 0x1D2FF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1D300, 0x1D356, .p.property = IDNA_P_DISALLOWED },
	{ 0x1D357, 0x1D35F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1D360, 0x1D378, .p.property = IDNA_P_DISALLOWED },
	{ 0x1D379, 0x1D3FF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1D400, 0x1D454, .p.property = IDNA_P_DISALLOWED },
	{ 0x1D455, 0x1D455, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1D456, 0x1D49C, .p.property = IDNA_P_DISALLOWED },
	{ 0x1D49D, 0x1D49D, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1D49E, 0x1D49F, .p.property = IDNA_P_DISALLOWED },
	{ 0x1D4A0, 0x1D4A1, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1D4A2, 0x1D4A2, .p.property = IDNA_P_DISALLOWED },
	{ 0x1D4A3, 0x1D4A4, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1D4A5, 0x1D4A6, .p.property = IDNA_P_DISALLOWED },
	{ 0x1D4A7, 0x1D4A8, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1D4A9, 0x1D4AC, .p.property = IDNA_P_DISALLOWED },
	{ 0x1D4AD, 0x1D4AD, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1D4AE, 0x1D4B9, .p.property = IDNA_P_DISALLOWED },
	{ 0x1D4BA, 0x1D4BA, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1D4BB, 0x1D4BB, .p.property = IDNA_P_DISALLOWED },
	{ 0x1D4BC, 0x1D4BC, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1D4BD, 0x1D4C3, .p.property = IDNA_P_DISALLOWED },
	{ 0x1D4C4, 0x1D4C4, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1D4C5, 0x1D505, .p.property = IDNA_P_DISALLOWED },
	{ 0x1D506, 0x1D506, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1D507, 0x1D50A, .p.property = IDNA_P_DISALLOWED },
	{ 0x1D50B, 0x1D50C, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1D50D, 0x1D514, .p.property = IDNA_P_DISALLOWED },
	{ 0x1D515, 0x1D515, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1D516, 0x1D51C, .p.property = IDNA_P_DISALLOWED },
	{ 0x1D51D, 0x1D51D, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1D51E, 0x1D539, .p.property = IDNA_P_DISALLOWED },
	{ 0x1D53A, 0x1D53A, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1D53B, 0x1D53E, .p.property = IDNA_P_DISALLOWED },
	{ 0x1D53F, 0x1D53F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1D540, 0x1D544, .p.property = IDNA_P_DISALLOWED },
	{ 0x1D545, 0x1D545, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1D546, 0x1D546, .p.property = IDNA_P_DISALLOWED },
	{ 0x1D547, 0x1D549, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1D54A, 0x1D550, .p.property = IDNA_P_DISALLOWED },
	{ 0x1D551, 0x1D551, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1D552, 0x1D6A5, .p.property = IDNA_P_DISALLOWED },
	{ 0x1D6A6, 0x1D6A7, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1D6A8, 0x1D7CB, .p.property = IDNA_P_DISALLOWED },
	{ 0x1D7CC, 0x1D7CD, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1D7CE, 0x1D9FF, .p.property = IDNA_P_DISALLOWED },
	{ 0x1DA00, 0x1DA36, .p.property = IDNA_P_PVALID },
	{ 0x1DA37, 0x1DA3A, .p.property = IDNA_P_DISALLOWED },
	{ 0x1DA3B, 0x1DA6C, .p.property = IDNA_P_PVALID },
	{ 0x1DA6D, 0x1DA74, .p.property = IDNA_P_DISALLOWED },
	{ 0x1DA75, 0x1DA75, .p.property = IDNA_P_PVALID },
	{ 0x1DA76, 0x1DA83, .p.property = IDNA_P_DISALLOWED },
	{ 0x1DA84, 0x1DA84, .p.property = IDNA_P_PVALID },
	{ 0x1DA85, 0x1DA8B, .p.property = IDNA_P_DISALLOWED },
	{ 0x1DA8C, 0x1DA9A, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1DA9B, 0x1DA9F, .p.property = IDNA_P_PVALID },
	{ 0x1DAA0, 0x1DAA0, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1DAA1, 0x1DAAF, .p.property = IDNA_P_PVALID },
	{ 0x1DAB0, 0x1DFFF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1E000, 0x1E006, .p.property = IDNA_P_PVALID },
	{ 0x1E007, 0x1E007, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1E008, 0x1E018, .p.property = IDNA_P_PVALID },
	{ 0x1E019, 0x1E01A, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1E01B, 0x1E021, .p.property = IDNA_P_PVALID },
	{ 0x1E022, 0x1E022, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1E023, 0x1E024, .p.property = IDNA_P_PVALID },
	{ 0x1E025, 0x1E025, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1E026, 0x1E02A, .p.property = IDNA_P_PVALID },
	{ 0x1E02B, 0x1E7FF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1E800, 0x1E8C4, .p.property = IDNA_P_PVALID },
	{ 0x1E8C5, 0x1E8C6, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1E8C7, 0x1E8CF, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E8D0, 0x1E8D6, .p.property = IDNA_P_PVALID },
	{ 0x1E8D7, 0x1E8FF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1E900, 0x1E921, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E922, 0x1E94A, .p.property = IDNA_P_PVALID },
	{ 0x1E94B, 0x1E94F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1E950, 0x1E959, .p.property = IDNA_P_PVALID },
	{ 0x1E95A, 0x1E95D, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1E95E, 0x1E95F, .p.property = IDNA_P_DISALLOWED },
	{ 0x1E960, 0x1EC70, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1EC71, 0x1ECB4, .p.property = IDNA_P_DISALLOWED },
	{ 0x1ECB5, 0x1EDFF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1EE00, 0x1EE03, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EE04, 0x1EE04, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1EE05, 0x1EE1F, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EE20, 0x1EE20, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1EE21, 0x1EE22, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EE23, 0x1EE23, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1EE24, 0x1EE24, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EE25, 0x1EE26, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1EE27, 0x1EE27, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EE28, 0x1EE28, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1EE29, 0x1EE32, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EE33, 0x1EE33, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1EE34, 0x1EE37, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EE38, 0x1EE38, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1EE39, 0x1EE39, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EE3A, 0x1EE3A, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1EE3B, 0x1EE3B, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EE3C, 0x1EE41, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1EE42, 0x1EE42, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EE43, 0x1EE46, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1EE47, 0x1EE47, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EE48, 0x1EE48, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1EE49, 0x1EE49, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EE4A, 0x1EE4A, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1EE4B, 0x1EE4B, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EE4C, 0x1EE4C, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1EE4D, 0x1EE4F, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EE50, 0x1EE50, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1EE51, 0x1EE52, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EE53, 0x1EE53, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1EE54, 0x1EE54, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EE55, 0x1EE56, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1EE57, 0x1EE57, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EE58, 0x1EE58, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1EE59, 0x1EE59, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EE5A, 0x1EE5A, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1EE5B, 0x1EE5B, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EE5C, 0x1EE5C, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1EE5D, 0x1EE5D, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EE5E, 0x1EE5E, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1EE5F, 0x1EE5F, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EE60, 0x1EE60, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1EE61, 0x1EE62, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EE63, 0x1EE63, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1EE64, 0x1EE64, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EE65, 0x1EE66, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1EE67, 0x1EE6A, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EE6B, 0x1EE6B, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1EE6C, 0x1EE72, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EE73, 0x1EE73, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1EE74, 0x1EE77, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EE78, 0x1EE78, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1EE79, 0x1EE7C, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EE7D, 0x1EE7D, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1EE7E, 0x1EE7E, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EE7F, 0x1EE7F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1EE80, 0x1EE89, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EE8A, 0x1EE8A, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1EE8B, 0x1EE9B, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EE9C, 0x1EEA0, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1EEA1, 0x1EEA3, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EEA4, 0x1EEA4, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1EEA5, 0x1EEA9, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EEAA, 0x1EEAA, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1EEAB, 0x1EEBB, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EEBC, 0x1EEEF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1EEF0, 0x1EEF1, .p.property = IDNA_P_DISALLOWED },
	{ 0x1EEF2, 0x1EFFF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F000, 0x1F02B, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F02C, 0x1F02F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F030, 0x1F093, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F094, 0x1F09F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F0A0, 0x1F0AE, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F0AF, 0x1F0B0, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F0B1, 0x1F0BF, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F0C0, 0x1F0C0, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F0C1, 0x1F0CF, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F0D0, 0x1F0D0, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F0D1, 0x1F0F5, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F0F6, 0x1F0FF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F100, 0x1F10C, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F10D, 0x1F10F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F110, 0x1F16B, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F16C, 0x1F16F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F170, 0x1F1AC, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F1AD, 0x1F1E5, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F1E6, 0x1F202, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F203, 0x1F20F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F210, 0x1F23B, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F23C, 0x1F23F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F240, 0x1F248, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F249, 0x1F24F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F250, 0x1F251, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F252, 0x1F25F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F260, 0x1F265, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F266, 0x1F2FF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F300, 0x1F6D4, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F6D5, 0x1F6DF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F6E0, 0x1F6EC, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F6ED, 0x1F6EF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F6F0, 0x1F6F9, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F6FA, 0x1F6FF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F700, 0x1F773, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F774, 0x1F77F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F780, 0x1F7D8, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F7D9, 0x1F7FF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F800, 0x1F80B, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F80C, 0x1F80F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F810, 0x1F847, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F848, 0x1F84F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F850, 0x1F859, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F85A, 0x1F85F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F860, 0x1F887, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F888, 0x1F88F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F890, 0x1F8AD, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F8AE, 0x1F8FF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F900, 0x1F90B, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F90C, 0x1F90F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F910, 0x1F93E, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F93F, 0x1F93F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F940, 0x1F970, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F971, 0x1F972, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F973, 0x1F976, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F977, 0x1F979, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F97A, 0x1F97A, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F97B, 0x1F97B, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F97C, 0x1F9A2, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F9A3, 0x1F9AF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F9B0, 0x1F9B9, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F9BA, 0x1F9BF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F9C0, 0x1F9C2, .p.property = IDNA_P_DISALLOWED },
	{ 0x1F9C3, 0x1F9CF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1F9D0, 0x1F9FF, .p.property = IDNA_P_DISALLOWED },
	{ 0x1FA00, 0x1FA5F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1FA60, 0x1FA6D, .p.property = IDNA_P_DISALLOWED },
	{ 0x1FA6E, 0x1FFFD, .p.property = IDNA_P_UNASSIGNED },
	{ 0x1FFFE, 0x1FFFF, .p.property = IDNA_P_DISALLOWED },
	{ 0x20000, 0x2A6D6, .p.property = IDNA_P_PVALID },
	{ 0x2A6D7, 0x2A6FF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x2A700, 0x2B734, .p.property = IDNA_P_PVALID },
	{ 0x2B735, 0x2B73F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x2B740, 0x2B81D, .p.property = IDNA_P_PVALID },
	{ 0x2B81E, 0x2B81F, .p.property = IDNA_P_UNASSIGNED },
	{ 0x2B820, 0x2CEA1, .p.property = IDNA_P_PVALID },
	{ 0x2CEA2, 0x2CEAF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x2CEB0, 0x2EBE0, .p.property = IDNA_P_PVALID },
	{ 0x2EBE1, 0x2F7FF, .p.property = IDNA_P_UNASSIGNED },
	{ 0x2F800, 0x2FA1D, .p.property = IDNA_P_DISALLOWED },
	{ 0x2FA1E, 0x2FFFD, .p.property = IDNA_P_UNASSIGNED },
	{ 0x2FFFE, 0x2FFFF, .p.property = IDNA_P_DISALLOWED },
	{ 0x30000, 0x3FFFD, .p.property = IDNA_P_UNASSIGNED },
	{ 0x3FFFE, 0x3FFFF, .p.property = IDNA_P_DISALLOWED },
	{ 0x40000, 0x4FFFD, .p.property = IDNA_P_UNASSIGNED },
	{ 0x4FFFE, 0x4FFFF, .p.property = IDNA_P_DISALLOWED },
	{ 0x50000, 0x5FFFD, .p.property = IDNA_P_UNASSIGNED },
	{ 0x5FFFE, 0x5FFFF, .p.property = IDNA_P_DISALLOWED },
	{ 0x60000, 0x6FFFD, .p.property = IDNA_P_UNASSIGNED },
	{ 0x6FFFE, 0x6FFFF, .p.property = IDNA_P_DISALLOWED },
	{ 0x70000, 0x7FFFD, .p.property = IDNA_P_UNASSIGNED },
	{ 0x7FFFE, 0x7FFFF, .p.property = IDNA_P_DISALLOWED },
	{ 0x80000, 0x8FFFD, .p.property = IDNA_P_UNASSIGNED },
	{ 0x8FFFE, 0x8FFFF, .p.property = IDNA_P_DISALLOWED },
	{ 0x90000, 0x9FFFD, .p.property = IDNA_P_UNASSIGNED },
	{ 0x9FFFE, 0x9FFFF, .p.property = IDNA_P_DISALLOWED },
	{ 0xA0000, 0xAFFFD, .p.property = IDNA_P_UNASSIGNED },
	{ 0xAFFFE, 0xAFFFF, .p.property = IDNA_P_DISALLOWED },
	{ 0xB0000, 0xBFFFD, .p.property = IDNA_P_UNASSIGNED },
	{ 0xBFFFE, 0xBFFFF, .p.property = IDNA_P_DISALLOWED },
	{ 0xC0000, 0xCFFFD, .p.property = IDNA_P_UNASSIGNED },
	{ 0xCFFFE, 0xCFFFF, .p.property = IDNA_P_DISALLOWED },
	{ 0xD0000, 0xDFFFD, .p.property = IDNA_P_UNASSIGNED },
	{ 0xDFFFE, 0xDFFFF, .p.property = IDNA_P_DISALLOWED },
	{ 0xE0000, 0xE0000, .p.property = IDNA_P_UNASSIGNED },
	{ 0xE0001, 0xE0001, .p.property = IDNA_P_DISALLOWED },
	{ 0xE0002, 0xE001F, .p.property = IDNA_P_UNASSIGNED },
	{ 0xE0020, 0xE007F, .p.property = IDNA_P_DISALLOWED },
	{ 0xE0080, 0xE00FF, .p.property = IDNA_P_UNASSIGNED },
	{ 0xE0100, 0xE01EF, .p.property = IDNA_P_DISALLOWED },
	{ 0xE01F0, 0xEFFFD, .p.property = IDNA_P_UNASSIGNED },
	{ 0xEFFFE, 0x10FFFF, .p.property = IDNA_P_DISALLOWED },
	{ 0, 0, .p.property = 0}
};

idna_table idna_joiningtype[] = {
	{ 0x0640          , 0x0640          , .p.jt = IDNA_UNICODE_JT_C },
	{ 0x07FA          , 0x07FA          , .p.jt = IDNA_UNICODE_JT_C },
	{ 0x180A          , 0x180A          , .p.jt = IDNA_UNICODE_JT_C },
	{ 0x200D          , 0x200D          , .p.jt = IDNA_UNICODE_JT_C },
	{ 0x0620          , 0x0620          , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x0626          , 0x0626          , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x0628          , 0x0628          , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x062A, 0x062E    , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x0633, 0x063F    , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x0641, 0x0647    , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x0649, 0x064A    , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x066E, 0x066F    , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x0678, 0x0687    , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x069A, 0x06BF    , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x06C1, 0x06C2    , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x06CC          , 0x06CC          , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x06CE          , 0x06CE          , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x06D0, 0x06D1    , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x06FA, 0x06FC    , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x06FF          , 0x06FF          , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x0712, 0x0714    , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x071A, 0x071D    , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x071F, 0x0727    , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x0729          , 0x0729          , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x072B          , 0x072B          , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x072D, 0x072E    , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x074E, 0x0758    , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x075C, 0x076A    , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x076D, 0x0770    , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x0772          , 0x0772          , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x0775, 0x0777    , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x077A, 0x077F    , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x07CA, 0x07EA    , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x0841, 0x0845    , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x0848          , 0x0848          , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x084A, 0x0853    , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x0855          , 0x0855          , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x0860          , 0x0860          , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x0862, 0x0865    , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x0868          , 0x0868          , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x08A0, 0x08A9    , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x08AF, 0x08B0    , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x08B3, 0x08B4    , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x08B6, 0x08B8    , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x08BA, 0x08BD    , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x1807          , 0x1807          , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x1820, 0x1842    , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x1843          , 0x1843          , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x1844, 0x1878    , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x1887, 0x18A8    , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x18AA          , 0x18AA          , .p.jt = IDNA_UNICODE_JT_D },
	{ 0xA840, 0xA871    , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x10AC0, 0x10AC4  , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x10AD3, 0x10AD6  , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x10AD8, 0x10ADC  , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x10ADE, 0x10AE0  , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x10AEB, 0x10AEE  , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x10B80         , 0x10B80         , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x10B82         , 0x10B82         , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x10B86, 0x10B88  , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x10B8A, 0x10B8B  , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x10B8D         , 0x10B8D         , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x10B90         , 0x10B90         , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x10BAD, 0x10BAE  , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x10D01, 0x10D21  , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x10D23         , 0x10D23         , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x10F30, 0x10F32  , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x10F34, 0x10F44  , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x10F51, 0x10F53  , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x1E900, 0x1E943  , .p.jt = IDNA_UNICODE_JT_D },
	{ 0x0622, 0x0625    , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x0627          , 0x0627          , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x0629          , 0x0629          , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x062F, 0x0632    , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x0648          , 0x0648          , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x0671, 0x0673    , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x0675, 0x0677    , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x0688, 0x0699    , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x06C0          , 0x06C0          , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x06C3, 0x06CB    , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x06CD          , 0x06CD          , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x06CF          , 0x06CF          , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x06D2, 0x06D3    , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x06D5          , 0x06D5          , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x06EE, 0x06EF    , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x0710          , 0x0710          , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x0715, 0x0719    , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x071E          , 0x071E          , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x0728          , 0x0728          , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x072A          , 0x072A          , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x072C          , 0x072C          , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x072F          , 0x072F          , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x074D          , 0x074D          , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x0759, 0x075B    , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x076B, 0x076C    , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x0771          , 0x0771          , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x0773, 0x0774    , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x0778, 0x0779    , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x0840          , 0x0840          , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x0846, 0x0847    , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x0849          , 0x0849          , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x0854          , 0x0854          , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x0867          , 0x0867          , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x0869, 0x086A    , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x08AA, 0x08AC    , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x08AE          , 0x08AE          , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x08B1, 0x08B2    , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x08B9          , 0x08B9          , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x10AC5         , 0x10AC5         , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x10AC7         , 0x10AC7         , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x10AC9, 0x10ACA  , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x10ACE, 0x10AD2  , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x10ADD         , 0x10ADD         , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x10AE1         , 0x10AE1         , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x10AE4         , 0x10AE4         , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x10AEF         , 0x10AEF         , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x10B81         , 0x10B81         , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x10B83, 0x10B85  , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x10B89         , 0x10B89         , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x10B8C         , 0x10B8C         , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x10B8E, 0x10B8F  , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x10B91         , 0x10B91         , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x10BA9, 0x10BAC  , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x10D22         , 0x10D22         , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x10F33         , 0x10F33         , .p.jt = IDNA_UNICODE_JT_R },
	{ 0x10F54         , 0x10F54         , .p.jt = IDNA_UNICODE_JT_R },
	{ 0xA872          , 0xA872          , .p.jt = IDNA_UNICODE_JT_L },
	{ 0x10ACD         , 0x10ACD         , .p.jt = IDNA_UNICODE_JT_L },
	{ 0x10AD7         , 0x10AD7         , .p.jt = IDNA_UNICODE_JT_L },
	{ 0x10D00         , 0x10D00         , .p.jt = IDNA_UNICODE_JT_L },
	{ 0x00AD          , 0x00AD          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0300, 0x036F    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0483, 0x0487    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0488, 0x0489    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0591, 0x05BD    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x05BF          , 0x05BF          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x05C1, 0x05C2    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x05C4, 0x05C5    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x05C7          , 0x05C7          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0610, 0x061A    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x061C          , 0x061C          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x064B, 0x065F    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0670          , 0x0670          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x06D6, 0x06DC    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x06DF, 0x06E4    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x06E7, 0x06E8    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x06EA, 0x06ED    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x070F          , 0x070F          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0711          , 0x0711          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0730, 0x074A    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x07A6, 0x07B0    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x07EB, 0x07F3    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x07FD          , 0x07FD          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0816, 0x0819    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x081B, 0x0823    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0825, 0x0827    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0829, 0x082D    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0859, 0x085B    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x08D3, 0x08E1    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x08E3, 0x0902    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x093A          , 0x093A          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x093C          , 0x093C          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0941, 0x0948    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x094D          , 0x094D          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0951, 0x0957    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0962, 0x0963    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0981          , 0x0981          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x09BC          , 0x09BC          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x09C1, 0x09C4    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x09CD          , 0x09CD          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x09E2, 0x09E3    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x09FE          , 0x09FE          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0A01, 0x0A02    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0A3C          , 0x0A3C          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0A41, 0x0A42    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0A47, 0x0A48    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0A4B, 0x0A4D    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0A51          , 0x0A51          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0A70, 0x0A71    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0A75          , 0x0A75          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0A81, 0x0A82    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0ABC          , 0x0ABC          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0AC1, 0x0AC5    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0AC7, 0x0AC8    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0ACD          , 0x0ACD          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0AE2, 0x0AE3    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0AFA, 0x0AFF    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0B01          , 0x0B01          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0B3C          , 0x0B3C          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0B3F          , 0x0B3F          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0B41, 0x0B44    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0B4D          , 0x0B4D          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0B56          , 0x0B56          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0B62, 0x0B63    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0B82          , 0x0B82          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0BC0          , 0x0BC0          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0BCD          , 0x0BCD          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0C00          , 0x0C00          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0C04          , 0x0C04          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0C3E, 0x0C40    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0C46, 0x0C48    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0C4A, 0x0C4D    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0C55, 0x0C56    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0C62, 0x0C63    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0C81          , 0x0C81          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0CBC          , 0x0CBC          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0CBF          , 0x0CBF          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0CC6          , 0x0CC6          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0CCC, 0x0CCD    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0CE2, 0x0CE3    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0D00, 0x0D01    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0D3B, 0x0D3C    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0D41, 0x0D44    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0D4D          , 0x0D4D          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0D62, 0x0D63    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0DCA          , 0x0DCA          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0DD2, 0x0DD4    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0DD6          , 0x0DD6          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0E31          , 0x0E31          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0E34, 0x0E3A    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0E47, 0x0E4E    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0EB1          , 0x0EB1          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0EB4, 0x0EB9    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0EBB, 0x0EBC    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0EC8, 0x0ECD    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0F18, 0x0F19    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0F35          , 0x0F35          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0F37          , 0x0F37          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0F39          , 0x0F39          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0F71, 0x0F7E    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0F80, 0x0F84    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0F86, 0x0F87    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0F8D, 0x0F97    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0F99, 0x0FBC    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x0FC6          , 0x0FC6          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x102D, 0x1030    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1032, 0x1037    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1039, 0x103A    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x103D, 0x103E    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1058, 0x1059    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x105E, 0x1060    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1071, 0x1074    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1082          , 0x1082          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1085, 0x1086    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x108D          , 0x108D          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x109D          , 0x109D          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x135D, 0x135F    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1712, 0x1714    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1732, 0x1734    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1752, 0x1753    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1772, 0x1773    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x17B4, 0x17B5    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x17B7, 0x17BD    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x17C6          , 0x17C6          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x17C9, 0x17D3    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x17DD          , 0x17DD          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x180B, 0x180D    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1885, 0x1886    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x18A9          , 0x18A9          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1920, 0x1922    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1927, 0x1928    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1932          , 0x1932          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1939, 0x193B    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1A17, 0x1A18    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1A1B          , 0x1A1B          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1A56          , 0x1A56          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1A58, 0x1A5E    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1A60          , 0x1A60          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1A62          , 0x1A62          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1A65, 0x1A6C    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1A73, 0x1A7C    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1A7F          , 0x1A7F          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1AB0, 0x1ABD    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1ABE          , 0x1ABE          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1B00, 0x1B03    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1B34          , 0x1B34          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1B36, 0x1B3A    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1B3C          , 0x1B3C          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1B42          , 0x1B42          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1B6B, 0x1B73    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1B80, 0x1B81    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1BA2, 0x1BA5    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1BA8, 0x1BA9    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1BAB, 0x1BAD    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1BE6          , 0x1BE6          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1BE8, 0x1BE9    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1BED          , 0x1BED          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1BEF, 0x1BF1    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1C2C, 0x1C33    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1C36, 0x1C37    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1CD0, 0x1CD2    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1CD4, 0x1CE0    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1CE2, 0x1CE8    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1CED          , 0x1CED          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1CF4          , 0x1CF4          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1CF8, 0x1CF9    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1DC0, 0x1DF9    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1DFB, 0x1DFF    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x200B          , 0x200B          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x200E, 0x200F    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x202A, 0x202E    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x2060, 0x2064    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x206A, 0x206F    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x20D0, 0x20DC    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x20DD, 0x20E0    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x20E1          , 0x20E1          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x20E2, 0x20E4    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x20E5, 0x20F0    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x2CEF, 0x2CF1    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x2D7F          , 0x2D7F          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x2DE0, 0x2DFF    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x302A, 0x302D    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x3099, 0x309A    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xA66F          , 0xA66F          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xA670, 0xA672    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xA674, 0xA67D    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xA69E, 0xA69F    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xA6F0, 0xA6F1    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xA802          , 0xA802          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xA806          , 0xA806          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xA80B          , 0xA80B          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xA825, 0xA826    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xA8C4, 0xA8C5    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xA8E0, 0xA8F1    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xA8FF          , 0xA8FF          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xA926, 0xA92D    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xA947, 0xA951    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xA980, 0xA982    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xA9B3          , 0xA9B3          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xA9B6, 0xA9B9    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xA9BC          , 0xA9BC          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xA9E5          , 0xA9E5          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xAA29, 0xAA2E    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xAA31, 0xAA32    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xAA35, 0xAA36    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xAA43          , 0xAA43          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xAA4C          , 0xAA4C          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xAA7C          , 0xAA7C          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xAAB0          , 0xAAB0          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xAAB2, 0xAAB4    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xAAB7, 0xAAB8    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xAABE, 0xAABF    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xAAC1          , 0xAAC1          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xAAEC, 0xAAED    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xAAF6          , 0xAAF6          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xABE5          , 0xABE5          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xABE8          , 0xABE8          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xABED          , 0xABED          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xFB1E          , 0xFB1E          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xFE00, 0xFE0F    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xFE20, 0xFE2F    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xFEFF          , 0xFEFF          , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xFFF9, 0xFFFB    , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x101FD         , 0x101FD         , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x102E0         , 0x102E0         , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x10376, 0x1037A  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x10A01, 0x10A03  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x10A05, 0x10A06  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x10A0C, 0x10A0F  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x10A38, 0x10A3A  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x10A3F         , 0x10A3F         , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x10AE5, 0x10AE6  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x10D24, 0x10D27  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x10F46, 0x10F50  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11001         , 0x11001         , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11038, 0x11046  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1107F, 0x11081  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x110B3, 0x110B6  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x110B9, 0x110BA  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11100, 0x11102  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11127, 0x1112B  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1112D, 0x11134  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11173         , 0x11173         , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11180, 0x11181  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x111B6, 0x111BE  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x111C9, 0x111CC  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1122F, 0x11231  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11234         , 0x11234         , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11236, 0x11237  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1123E         , 0x1123E         , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x112DF         , 0x112DF         , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x112E3, 0x112EA  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11300, 0x11301  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1133B, 0x1133C  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11340         , 0x11340         , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11366, 0x1136C  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11370, 0x11374  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11438, 0x1143F  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11442, 0x11444  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11446         , 0x11446         , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1145E         , 0x1145E         , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x114B3, 0x114B8  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x114BA         , 0x114BA         , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x114BF, 0x114C0  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x114C2, 0x114C3  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x115B2, 0x115B5  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x115BC, 0x115BD  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x115BF, 0x115C0  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x115DC, 0x115DD  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11633, 0x1163A  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1163D         , 0x1163D         , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1163F, 0x11640  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x116AB         , 0x116AB         , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x116AD         , 0x116AD         , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x116B0, 0x116B5  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x116B7         , 0x116B7         , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1171D, 0x1171F  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11722, 0x11725  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11727, 0x1172B  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1182F, 0x11837  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11839, 0x1183A  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11A01, 0x11A0A  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11A33, 0x11A38  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11A3B, 0x11A3E  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11A47         , 0x11A47         , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11A51, 0x11A56  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11A59, 0x11A5B  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11A8A, 0x11A96  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11A98, 0x11A99  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11C30, 0x11C36  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11C38, 0x11C3D  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11C3F         , 0x11C3F         , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11C92, 0x11CA7  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11CAA, 0x11CB0  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11CB2, 0x11CB3  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11CB5, 0x11CB6  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11D31, 0x11D36  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11D3A         , 0x11D3A         , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11D3C, 0x11D3D  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11D3F, 0x11D45  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11D47         , 0x11D47         , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11D90, 0x11D91  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11D95         , 0x11D95         , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11D97         , 0x11D97         , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x11EF3, 0x11EF4  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x16AF0, 0x16AF4  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x16B30, 0x16B36  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x16F8F, 0x16F92  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1BC9D, 0x1BC9E  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1BCA0, 0x1BCA3  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1D167, 0x1D169  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1D173, 0x1D17A  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1D17B, 0x1D182  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1D185, 0x1D18B  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1D1AA, 0x1D1AD  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1D242, 0x1D244  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1DA00, 0x1DA36  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1DA3B, 0x1DA6C  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1DA75         , 0x1DA75         , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1DA84         , 0x1DA84         , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1DA9B, 0x1DA9F  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1DAA1, 0x1DAAF  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1E000, 0x1E006  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1E008, 0x1E018  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1E01B, 0x1E021  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1E023, 0x1E024  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1E026, 0x1E02A  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1E8D0, 0x1E8D6  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0x1E944, 0x1E94A  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xE0001         , 0xE0001         , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xE0020, 0xE007F  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0xE0100, 0xE01EF  , .p.jt = IDNA_UNICODE_JT_T },
	{ 0, 0, .p.jt = 0}
};
#endif
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/*
 * Copyright 2016 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * internet structures and defines
 *
 * This allows the obtaining of standard bsd sockets and associated
 * functions in a uniform way despite any oddities in headers and
 * supported API between OS.
 *
 * \note This functionality was previously provided as a side effect of the
 *  utils config header include.
 */

#ifndef _NETSURF_UTILS_INET_H_
#define _NETSURF_UTILS_INET_H_

#include "utils/config.h"

#ifdef HAVE_POSIX_INET_HEADERS

#include <sys/socket.h>
#include <netinet/in.h>
#include <arpa/inet.h>
#include <sys/select.h>

#else

#include <winsock2.h>
#include <ws2tcpip.h>

#ifndef EAFNOSUPPORT
#define EAFNOSUPPORT WSAEAFNOSUPPORT
#endif

#endif


#ifndef HAVE_INETATON
int inet_aton(const char *cp, struct in_addr *inp);
#endif

#ifndef HAVE_INETPTON
int inet_pton(int af, const char *src, void *dst);
#endif

#endif







netsurf-vince/pdf/utils/libdom.c

/*
 * Copyright 2012 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * libdom utilities (implementation).
 */

#include <assert.h>
#include <string.h>
#include <dom/dom.h>

#include "utils/config.h"
#include "utils/log.h"
#include "utils/libdom.h"

/* exported interface documented in libdom.h */
bool libdom_treewalk(dom_node *root,
		bool (*callback)(dom_node *node, dom_string *name, void *ctx),
		void *ctx)
{
	dom_node *node;
	bool result = true;

	node = dom_node_ref(root); /* tree root */

	while (node != NULL) {
		dom_node *next = NULL;
		dom_node_type type;
		dom_string *name;
		dom_exception exc;

		exc = dom_node_get_first_child(node, &next);
		if (exc != DOM_NO_ERR) {
			dom_node_unref(node);
			break;
		}

		if (next != NULL) {
			/* 1. Got children */
			dom_node_unref(node);
			node = next;
		} else {
			/* No children; siblings & ancestor's siblings */
			while (node != NULL) {
				exc = dom_node_get_next_sibling(node, &next);
				if (exc != DOM_NO_ERR) {
					dom_node_unref(node);
					node = NULL;
					break;
				}

				if (next != NULL) {
					/* 2. Got sibling */
					break;
				}

				exc = dom_node_get_parent_node(node, &next);
				if (exc != DOM_NO_ERR) {
					dom_node_unref(node);
					node = NULL;
					break;
				}

				/* 3. Try parent */
				dom_node_unref(node);
				node = next;
			}

			if (node == NULL)
				break;

			dom_node_unref(node);
			node = next;
		}

		assert(node != NULL);

		exc = dom_node_get_node_type(node, &type);
		if ((exc != DOM_NO_ERR) || (type != DOM_ELEMENT_NODE))
			continue;

		exc = dom_node_get_node_name(node, &name);
		if (exc != DOM_NO_ERR)
			continue;

		result = callback(node, name, ctx);

		dom_string_unref(name);

		if (result == false) {
			break; /* callback caused early termination */
		}

	}
	return result;
}


/* libdom_treewalk context for libdom_find_element */
struct find_element_ctx {
	lwc_string *search;
	dom_node *found;
};

/* libdom_treewalk callback for libdom_find_element */
static bool libdom_find_element_callback(dom_node *node, dom_string *name,
		void *ctx)
{
	struct find_element_ctx *data = ctx;

	if (dom_string_caseless_lwc_isequal(name, data->search)) {
		/* Found element */
		data->found = node;
		return false; /* Discontinue search */
	}

	return true; /* Continue search */
}


/* exported interface documented in libdom.h */
dom_node *libdom_find_element(dom_node *node, lwc_string *element_name)
{
	struct find_element_ctx data;

	assert(element_name != NULL);

	if (node == NULL)
		return NULL;

	data.search = element_name;
	data.found = NULL;

	libdom_treewalk(node, libdom_find_element_callback, &data);

	return data.found;
}


/* exported interface documented in libdom.h */
dom_node *libdom_find_first_element(dom_node *parent, lwc_string *element_name)
{
	dom_node *element;
	dom_exception exc;
	dom_string *node_name = NULL;
	dom_node_type node_type;
	dom_node *next_node;

	exc = dom_node_get_first_child(parent, &element);
	if ((exc != DOM_NO_ERR) || (element == NULL)) {
		return NULL;
	}

	/* find first node thats a element */
	do {
		exc = dom_node_get_node_type(element, &node_type);

		if ((exc == DOM_NO_ERR) && (node_type == DOM_ELEMENT_NODE)) {
			exc = dom_node_get_node_name(element, &node_name);
			if ((exc == DOM_NO_ERR) && (node_name != NULL)) {
				if (dom_string_caseless_lwc_isequal(node_name,
						     element_name)) {
					dom_string_unref(node_name);
					break;
				}
				dom_string_unref(node_name);
			}
		}

		exc = dom_node_get_next_sibling(element, &next_node);
		dom_node_unref(element);
		if (exc == DOM_NO_ERR) {
			element = next_node;
		} else {
			element = NULL;
		}
	} while (element != NULL);

	return element;
}

/* exported interface documented in libdom.h */
/* TODO: return appropriate errors */
nserror libdom_iterate_child_elements(dom_node *parent,
		libdom_iterate_cb cb, void *ctx)
{
	dom_nodelist *children;
	uint32_t index, num_children;
	dom_exception error;

	error = dom_node_get_child_nodes(parent, &children);
	if (error != DOM_NO_ERR || children == NULL)
		return NSERROR_NOMEM;

	error = dom_nodelist_get_length(children, &num_children);
	if (error != DOM_NO_ERR) {
		dom_nodelist_unref(children);
		return NSERROR_NOMEM;
	}

	for (index = 0; index < num_children; index++) {
		dom_node *child;
		dom_node_type type;

		error = dom_nodelist_item(children, index, &child);
		if (error != DOM_NO_ERR) {
			dom_nodelist_unref(children);
			return NSERROR_NOMEM;
		}

		error = dom_node_get_node_type(child, &type);
		if (error == DOM_NO_ERR && type == DOM_ELEMENT_NODE) {
			nserror err = cb(child, ctx);
			if (err != NSERROR_OK) {
				dom_node_unref(child);
				dom_nodelist_unref(children);
				return err;
			}
		}

		dom_node_unref(child);
	}

	dom_nodelist_unref(children);

	return NSERROR_OK;
}

/* exported interface documented in libdom.h */
nserror libdom_hubbub_error_to_nserror(dom_hubbub_error error)
{
	switch (error) {

	/* HUBBUB_REPROCESS is not handled here because it can
	 * never occur outside the hubbub treebuilder
	 */

	case DOM_HUBBUB_OK:
		/* parsed ok */
		return NSERROR_OK;

	case (DOM_HUBBUB_HUBBUB_ERR | HUBBUB_PAUSED):
		/* hubbub input paused */
		return NSERROR_OK;

	case DOM_HUBBUB_NOMEM:
		/* out of memory error from DOM */
		return NSERROR_NOMEM;

	case DOM_HUBBUB_BADPARM:
		/* Bad parameter passed to creation */
		return NSERROR_BAD_PARAMETER;

	case DOM_HUBBUB_DOM:
		/* DOM call returned error */
		return NSERROR_DOM;

	case (DOM_HUBBUB_HUBBUB_ERR | HUBBUB_ENCODINGCHANGE):
		/* encoding changed */
		return NSERROR_ENCODING_CHANGE;

	case (DOM_HUBBUB_HUBBUB_ERR | HUBBUB_NOMEM):
		/* out of memory error from parser */
		return NSERROR_NOMEM;

	case (DOM_HUBBUB_HUBBUB_ERR | HUBBUB_BADPARM):
		return NSERROR_BAD_PARAMETER;

	case (DOM_HUBBUB_HUBBUB_ERR | HUBBUB_INVALID):
		return NSERROR_INVALID;

	case (DOM_HUBBUB_HUBBUB_ERR | HUBBUB_FILENOTFOUND):
		return NSERROR_NOT_FOUND;

	case (DOM_HUBBUB_HUBBUB_ERR | HUBBUB_NEEDDATA):
		return NSERROR_NEED_DATA;

	case (DOM_HUBBUB_HUBBUB_ERR | HUBBUB_BADENCODING):
		return NSERROR_BAD_ENCODING;

	case (DOM_HUBBUB_HUBBUB_ERR | HUBBUB_UNKNOWN):
		/* currently only generated by the libdom hubbub binding */
		return NSERROR_DOM;
	default:
		/* unknown error */
		/** @todo better error handling and reporting */
		return NSERROR_UNKNOWN;
	}
	return NSERROR_UNKNOWN;
}


static void ignore_dom_msg(uint32_t severity, void *ctx, const char *msg, ...)
{
}



/**
 * Dump attribute/value for an element node
 *
 * \param node  The element node to dump attribute details for
 * \param f file handle to dump to.
 * \param attribute The attribute to dump
 * \return true on success, or false on error
 */
static bool dump_dom_element_attribute(dom_node *node, FILE *f, const char *attribute)
{
	dom_exception exc;
	dom_string *attr = NULL;
	dom_string *attr_value = NULL;
	dom_node_type type;
	const char *string;
	size_t length;

	/* Should only have element nodes here */
	exc = dom_node_get_node_type(node, &type);
	if (exc != DOM_NO_ERR) {
		fprintf(f, " Exception raised for node_get_node_type\n");
		return false;
	}
	assert(type == DOM_ELEMENT_NODE);

	/* Create a dom_string containing required attribute name. */
	exc = dom_string_create_interned((uint8_t *)attribute,
					 strlen(attribute), &attr);
	if (exc != DOM_NO_ERR) {
		fprintf(f, " Exception raised for dom_string_create\n");
		return false;
	}

	/* Get class attribute's value */
	exc = dom_element_get_attribute(node, attr, &attr_value);
	if (exc != DOM_NO_ERR) {
		fprintf(f, " Exception raised for element_get_attribute\n");
		dom_string_unref(attr);
		return false;
	} else if (attr_value == NULL) {
		/* Element lacks required attribute */
		dom_string_unref(attr);
		return true;
	}

	/* Finished with the attr dom_string */
	dom_string_unref(attr);

	/* Get attribute value's string data */
	string = dom_string_data(attr_value);
	length = dom_string_byte_length(attr_value);

	/* Print attribute info */
	fprintf(f, " %s=\"%.*s\"", attribute, (int)length, string);

	/* Finished with the attr_value dom_string */
	dom_string_unref(attr_value);

	return true;
}


/**
 * Print a line in a DOM structure dump for an element
 *
 * \param node   The node to dump
 * \param f file handle to dump to.
 * \param depth  The node's depth
 * \return  true on success, or false on error
 */
static bool dump_dom_element(dom_node *node, FILE *f, int depth)
{
	dom_exception exc;
	dom_string *node_name = NULL;
	dom_node_type type;
	int i;
	const char *string;
	size_t length;

	/* Only interested in element nodes */
	exc = dom_node_get_node_type(node, &type);
	if (exc != DOM_NO_ERR) {
		fprintf(f, "Exception raised for node_get_node_type\n");
		return false;
	} else if (type != DOM_ELEMENT_NODE) {
		/* Nothing to print */
		return true;
	}

	/* Get element name */
	exc = dom_node_get_node_name(node, &node_name);
	if (exc != DOM_NO_ERR) {
		fprintf(f, "Exception raised for get_node_name\n");
		return false;
	} else if (node_name == NULL) {
		fprintf(f, "Broken: root_name == NULL\n");
		return false;
	}

	/* Print ASCII tree structure for current node */
	if (depth > 0) {
		for (i = 0; i < depth; i++) {
			fprintf(f, "| ");
		}
		fprintf(f, "+-");
	}

	/* Get string data and print element name */
	string = dom_string_data(node_name);
	length = dom_string_byte_length(node_name);
	fprintf(f, "[%.*s]", (int)length, string);

	if (length == 5 && strncmp(string, "title", 5) == 0) {
		/* Title tag, gather the title */
		dom_string *str;
		exc = dom_node_get_text_content(node, &str);
		if (exc == DOM_NO_ERR && str != NULL) {
			fprintf(f, " $%.*s$", (int)dom_string_byte_length(str),
				dom_string_data(str));
			dom_string_unref(str);
		}
	}

	/* Finished with the node_name dom_string */
	dom_string_unref(node_name);

	/* Print the element's id & class, if it has them */
	if (dump_dom_element_attribute(node, f, "id") == false ||
	    dump_dom_element_attribute(node, f, "class") == false) {
		/* Error occured */
		fprintf(f, "\n");
		return false;
	}

	fprintf(f, "\n");
	return true;
}


/* exported interface documented in libdom.h */
nserror libdom_dump_structure(dom_node *node, FILE *f, int depth)
{
	dom_exception exc;
	dom_node *child;
	nserror ret;
	dom_node *next_child;

	/* Print this node's entry */
	if (dump_dom_element(node, f, depth) == false) {
		/* There was an error; return */
		return NSERROR_DOM;
	}

	/* Get the node's first child */
	exc = dom_node_get_first_child(node, &child);
	if (exc != DOM_NO_ERR) {
		fprintf(f, "Exception raised for node_get_first_child\n");
		return NSERROR_DOM;
	} else if (child != NULL) {
		/* node has children;  decend to children's depth */
		depth++;

		/* Loop though all node's children */
		do {
			/* Visit node's descendents */
			ret = libdom_dump_structure(child, f, depth);
			if (ret !=NSERROR_OK) {
				/* There was an error; return */
				dom_node_unref(child);
				return NSERROR_DOM;
			}

			/* Go to next sibling */
			exc = dom_node_get_next_sibling(child, &next_child);
			if (exc != DOM_NO_ERR) {
				fprintf(f, "Exception raised for node_get_next_sibling\n");
				dom_node_unref(child);
				return NSERROR_DOM;
			}

			dom_node_unref(child);
			child = next_child;
		} while (child != NULL); /* No more children */
	}

	return NSERROR_OK;
}


/* exported interface documented in libdom.h */
nserror libdom_parse_file(const char *filename, const char *encoding, dom_document **doc)
{
	dom_hubbub_parser_params parse_params;
	dom_hubbub_error error;
	dom_hubbub_parser *parser;
	dom_document *document;
	FILE *fp = NULL;
#define BUF_SIZE 512
	uint8_t buf[BUF_SIZE];

	fp = fopen(filename, "r");
	if (fp == NULL) {
		return NSERROR_NOT_FOUND;
	}

	parse_params.enc = encoding;
	parse_params.fix_enc = false;
	parse_params.enable_script = false;
	parse_params.msg = ignore_dom_msg;
	parse_params.script = NULL;
	parse_params.ctx = NULL;
	parse_params.daf = NULL;

	error = dom_hubbub_parser_create(&parse_params, &parser, &document);
	if (error != DOM_HUBBUB_OK) {
		fclose(fp);
		return libdom_hubbub_error_to_nserror(error);
	}

	while (feof(fp) == 0) {
		size_t read = fread(buf, sizeof(buf[0]), BUF_SIZE, fp);

		error = dom_hubbub_parser_parse_chunk(parser, buf, read);
		if (error != DOM_HUBBUB_OK) {
			dom_node_unref(document);
			dom_hubbub_parser_destroy(parser);
			fclose(fp);
			return NSERROR_DOM;
		}
	}

	error = dom_hubbub_parser_completed(parser);
	if (error != DOM_HUBBUB_OK) {
		dom_node_unref(document);
		dom_hubbub_parser_destroy(parser);
		fclose(fp);
		return libdom_hubbub_error_to_nserror(error);
	}

	dom_hubbub_parser_destroy(parser);
	fclose(fp);

	*doc = document;
	return NSERROR_OK;
}







netsurf-vince/pdf/utils/libdom.h

/*
 * Copyright 2011 John-Mark Bell <jmb@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */


/** \file
 * libdom utilities (implementation).
 */

#ifndef NETSURF_UTILS_LIBDOM_H_
#define NETSURF_UTILS_LIBDOM_H_

#include <stdbool.h>
#include <stdio.h>

#include <dom/dom.h>

#include <dom/bindings/hubbub/parser.h>
#include <dom/bindings/hubbub/errors.h>

/**
 * depth-first walk the dom calling callback for each element
 *
 * \param root the dom node to use as the root of the tree walk
 * \param callback The function called for each element
 * \param ctx The context passed to the callback.
 * \return true if all nodes were examined, false if the callback terminated
 *         the walk early.
 */
bool libdom_treewalk(dom_node *root,
		bool (*callback)(dom_node *node, dom_string *name, void *ctx),
		void *ctx);

/**
 * Search the descendants of a node for an element.
 *
 * \param  node		dom_node to search children of, or NULL
 * \param  element_name	name of element to find
 * \return  first child of node which is an element and matches name, or
 *          NULL if not found or parameter node is NULL
 */
dom_node *libdom_find_element(dom_node *node, lwc_string *element_name);

/**
 * Search children of a node for first named element 
 * \param  parent dom_node to search children of, or NULL
 * \param  element_name	name of element to find
 * \return  first child of node which is an element and matches name, or
 *          NULL if not found or parameter node is NULL
 */
dom_node *libdom_find_first_element(dom_node *parent, lwc_string *element_name);

typedef nserror (*libdom_iterate_cb)(dom_node *node, void *ctx);

nserror libdom_iterate_child_elements(dom_node *parent,
		libdom_iterate_cb cb, void *ctx);

nserror libdom_parse_file(const char *filename, const char *encoding,
		dom_document **doc);

/**
 * Convert libdom hubbub binding errors to nserrors.
 *
 * \param error The hubbub binding error to convert
 * \return The appropriate nserror
 */
nserror libdom_hubbub_error_to_nserror(dom_hubbub_error error);

/**
 * Walk though a DOM (sub)tree, in depth first order, printing DOM structure.
 *
 * \param node The root node to start from.
 * \param f The file to write output into.
 * \param depth The depth of 'node' in the (sub)tree.
 */
nserror libdom_dump_structure(dom_node *node, FILE *f, int depth);

#endif







netsurf-vince/pdf/utils/log.c

/*
 * Copyright 2017 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdarg.h>
#include <stdio.h>

#include "utils/config.h"
#include "utils/nsoption.h"
#include "utils/sys_time.h"
#include "utils/utsname.h"
#include "desktop/version.h"

#include "utils/log.h"

/** flag to enable verbose logging */
bool verbose_log = false;

/** The stream to which logging is sent */
static FILE *logfile;

/** Subtract the `struct timeval' values X and Y
 *
 * \param result The timeval structure to store the result in
 * \param x The first value
 * \param y The second value
 * \return 1 if the difference is negative, otherwise 0.
 */
static int
timeval_subtract(struct timeval *result, struct timeval *x, struct timeval *y)
{
	/* Perform the carry for the later subtraction by updating y. */
	if (x->tv_usec < y->tv_usec) {
		int nsec = (int)(y->tv_usec - x->tv_usec) / 1000000 + 1;
		y->tv_usec -= 1000000 * nsec;
		y->tv_sec += nsec;
	}
	if ((int)(x->tv_usec - y->tv_usec) > 1000000) {
		int nsec = (int)(x->tv_usec - y->tv_usec) / 1000000;
		y->tv_usec += 1000000 * nsec;
		y->tv_sec -= nsec;
	}

	/* Compute the time remaining to wait.
	   tv_usec is certainly positive. */
	result->tv_sec = x->tv_sec - y->tv_sec;
	result->tv_usec = x->tv_usec - y->tv_usec;

	/* Return 1 if result is negative. */
	return x->tv_sec < y->tv_sec;
}

/**
 * Obtain a formatted string suitable for prepending to a log message
 *
 * \return formatted string of the time since first log call
 */
static const char *nslog_gettime(void)
{
	static struct timeval start_tv;
	static char buff[32];

	struct timeval tv;
	struct timeval now_tv;

	if (!timerisset(&start_tv)) {
		gettimeofday(&start_tv, NULL);
	}
	gettimeofday(&now_tv, NULL);

	timeval_subtract(&tv, &now_tv, &start_tv);

	snprintf(buff, sizeof(buff),"(%ld.%06ld)",
		 (long)tv.tv_sec, (long)tv.tv_usec);

	return buff;
}

#ifdef WITH_NSLOG

NSLOG_DEFINE_CATEGORY(netsurf, "NetSurf default logging");
NSLOG_DEFINE_CATEGORY(llcache, "Low level cache");
NSLOG_DEFINE_CATEGORY(fetch, "Object fetching");
NSLOG_DEFINE_CATEGORY(plot, "Rendering system");
NSLOG_DEFINE_CATEGORY(schedule, "Scheduler");
NSLOG_DEFINE_CATEGORY(fbtk, "Framebuffer toolkit");
NSLOG_DEFINE_CATEGORY(layout, "Layout");
NSLOG_DEFINE_CATEGORY(dukky, "Duktape JavaScript Binding");
NSLOG_DEFINE_CATEGORY(jserrors, "JavaScript error messages");

static void
netsurf_render_log(void *_ctx,
		   nslog_entry_context_t *ctx,
		   const char *fmt,
		   va_list args)
{
	fprintf(logfile,
		"%s [%s %.*s] %.*s:%i %.*s: ",
		nslog_gettime(),
		nslog_short_level_name(ctx->level),
		ctx->category->namelen,
		ctx->category->name,
		ctx->filenamelen,
		ctx->filename,
		ctx->lineno,
		ctx->funcnamelen,
		ctx->funcname);

	vfprintf(logfile, fmt, args);

	/* Log entries aren't newline terminated add one for clarity */
	fputc('\n', logfile);
}

/* exported interface documented in utils/log.h */
nserror
nslog_set_filter(const char *filter)
{
	nslog_error err;
	nslog_filter_t *filt = NULL;

	err = nslog_filter_from_text(filter, &filt);
	if (err != NSLOG_NO_ERROR) {
		if (err == NSLOG_NO_MEMORY)
			return NSERROR_NOMEM;
		else
			return NSERROR_INVALID;
	}

	err = nslog_filter_set_active(filt, NULL);
	filt = nslog_filter_unref(filt);
	if (err != NSLOG_NO_ERROR) {
		return NSERROR_NOSPACE;
	}

	return NSERROR_OK;
}

#else

void
nslog_log(const char *file, const char *func, int ln, const char *format, ...)
{
	va_list ap;

	if (verbose_log) {
		fprintf(logfile,
			"%s %s:%i %s: ",
			nslog_gettime(),
			file,
			ln,
			func);

		va_start(ap, format);

		vfprintf(logfile, format, ap);

		va_end(ap);

		fputc('\n', logfile);
	}
}

/* exported interface documented in utils/log.h */
nserror
nslog_set_filter(const char *filter)
{
	(void)(filter);
	return NSERROR_OK;
}


#endif

nserror nslog_init(nslog_ensure_t *ensure, int *pargc, char **argv)
{
	struct utsname utsname;
	nserror ret = NSERROR_OK;

	if (((*pargc) > 1) &&
	    (argv[1][0] == '-') &&
	    (argv[1][1] == 'v') &&
	    (argv[1][2] == 0)) {
		int argcmv;

		/* verbose logging to stderr */
		logfile = stderr;

		/* remove -v from argv list */
		for (argcmv = 2; argcmv < (*pargc); argcmv++) {
			argv[argcmv - 1] = argv[argcmv];
		}
		(*pargc)--;

		/* ensure we actually show logging */
		verbose_log = true;
	} else if (((*pargc) > 2) &&
		   (argv[1][0] == '-') &&
		   (argv[1][1] == 'V') &&
		   (argv[1][2] == 0)) {
		int argcmv;

		/* verbose logging to file */
		logfile = fopen(argv[2], "a+");

		/* remove -V and filename from argv list */
		for (argcmv = 3; argcmv < (*pargc); argcmv++) {
			argv[argcmv - 2] = argv[argcmv];
		}
		(*pargc) -= 2;

		if (logfile == NULL) {
			/* could not open log file for output */
			ret = NSERROR_NOT_FOUND;
			verbose_log = false;
		} else {

			/* ensure we actually show logging */
			verbose_log = true;
		}
	} else {
		/* default is logging to stderr */
		logfile = stderr;
	}

	/* ensure output file handle is correctly configured */
	if ((verbose_log == true) &&
	    (ensure != NULL) &&
	    (ensure(logfile) == false)) {
		/* failed to ensure output configuration */
		ret = NSERROR_INIT_FAILED;
		verbose_log = false;
	}

#ifdef WITH_NSLOG

	if (nslog_set_filter(verbose_log ?
			     NETSURF_BUILTIN_VERBOSE_FILTER :
			     NETSURF_BUILTIN_LOG_FILTER) != NSERROR_OK) {
		ret = NSERROR_INIT_FAILED;
		verbose_log = false;
	} else if (nslog_set_render_callback(netsurf_render_log, NULL) != NSLOG_NO_ERROR) {
		ret = NSERROR_INIT_FAILED;
		verbose_log = false;
	} else if (nslog_uncork() != NSLOG_NO_ERROR) {
		ret = NSERROR_INIT_FAILED;
		verbose_log = false;
	}

#endif

	/* sucessfull logging initialisation so log system info */
	if (ret == NSERROR_OK) {
		NSLOG(netsurf, INFO, "NetSurf version '%s'", netsurf_version);
		if (uname(&utsname) < 0) {
			NSLOG(netsurf, INFO,
			      "Failed to extract machine information");
		} else {
			NSLOG(netsurf, INFO,
			      "NetSurf on <%s>, node <%s>, release <%s>, version <%s>, machine <%s>",
			      utsname.sysname,
			      utsname.nodename,
			      utsname.release,
			      utsname.version,
			      utsname.machine);
		}
	}

	return ret;
}

/* exported interface documented in utils/log.h */
nserror
nslog_set_filter_by_options()
{
	if (verbose_log)
		return nslog_set_filter(nsoption_charp(verbose_filter));
	else
		return nslog_set_filter(nsoption_charp(log_filter));
}

/* exported interface documented in utils/log.h */
void
nslog_finalise()
{
	NSLOG(netsurf, INFO,
	      "Finalising logging, please report any further messages");
	verbose_log = true;
	if (logfile != stderr) {
		fclose(logfile);
		logfile = stderr;
	}
#ifdef WITH_NSLOG
	nslog_cleanup();
#endif
}







netsurf-vince/pdf/utils/log.h

/*
 * Copyright 2003 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2004 John Tytgat <joty@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_LOG_H
#define NETSURF_LOG_H

#include <stdio.h>
#include <stdbool.h>

#include "utils/errors.h"

extern bool verbose_log;

/**
 * Ensures the FILE handle is available to write logging to.
 *
 * This is provided by the frontends if required
 */
typedef bool(nslog_ensure_t)(FILE *fptr);

/**
 * Initialise the logging system.
 *
 * Sets up everything required for logging. Processes the argv passed
 * to remove the -v switch for verbose logging. If necessary ensures
 * the output file handle is available.
 */
extern nserror nslog_init(nslog_ensure_t *ensure, int *pargc, char **argv);

/**
 * Shut down the logging system.
 *
 * Shuts down the logging subsystem, resetting to verbose logging and output
 * to stderr.  Note, if logging is done after calling this, it will be sent
 * to stderr without filtering.
 */
extern void nslog_finalise(void);

/**
 * Set the logging filter.
 *
 * Compiles and enables the given logging filter.
 */
extern nserror nslog_set_filter(const char *filter);

/**
 * Set the logging filter according to the options.
 */
extern nserror nslog_set_filter_by_options(void);

/* ensure a logging level is defined */
#ifndef NETSURF_LOG_LEVEL
#define NETSURF_LOG_LEVEL INFO
#endif

#define NSLOG_LVL(level) NSLOG_LEVEL_ ## level
#define NSLOG_EVL(level) NSLOG_LVL(level)
#define NSLOG_COMPILED_MIN_LEVEL NSLOG_EVL(NETSURF_LOG_LEVEL)

#ifdef WITH_NSLOG

#include <nslog/nslog.h>

NSLOG_DECLARE_CATEGORY(netsurf);
NSLOG_DECLARE_CATEGORY(llcache);
NSLOG_DECLARE_CATEGORY(fetch);
NSLOG_DECLARE_CATEGORY(plot);
NSLOG_DECLARE_CATEGORY(schedule);
NSLOG_DECLARE_CATEGORY(fbtk);
NSLOG_DECLARE_CATEGORY(layout);
NSLOG_DECLARE_CATEGORY(dukky);
NSLOG_DECLARE_CATEGORY(jserrors);

#else /* WITH_NSLOG */

enum nslog_level {
	NSLOG_LEVEL_DEEPDEBUG = 0,
	NSLOG_LEVEL_DEBUG = 1,
	NSLOG_LEVEL_VERBOSE = 2,
	NSLOG_LEVEL_INFO = 3,
	NSLOG_LEVEL_WARNING = 4,
	NSLOG_LEVEL_ERROR = 5,
	NSLOG_LEVEL_CRITICAL = 6
};

extern void nslog_log(const char *file, const char *func, int ln, const char *format, ...) __attribute__ ((format (printf, 4, 5)));

#  ifdef __GNUC__
#    define LOG_FN __PRETTY_FUNCTION__
#    define LOG_LN __LINE__
#  elif defined(__CC_NORCROFT)
#    define LOG_FN __func__
#    define LOG_LN __LINE__
#  else
#    define LOG_FN ""
#    define LOG_LN __LINE__
#  endif

#define NSLOG(catname, level, logmsg, args...)				\
	do {								\
		if (NSLOG_LEVEL_##level >= NSLOG_COMPILED_MIN_LEVEL) {	\
			nslog_log(__FILE__, LOG_FN, LOG_LN, logmsg , ##args); \
		}							\
	} while(0)

#endif  /* WITH_NSLOG */

#endif







netsurf-vince/pdf/utils/messages.c

/*
 * Copyright 2004 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2006 Rob Kendrick <rjek@rjek.com>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Localised message support implementation.
 *
 * Native language messages are loaded from a file and stored hashed by key for
 * fast access.
 */

#include <stdlib.h>
#include <assert.h>
#include <errno.h>
#include <stdio.h>
#include <stdbool.h>
#include <string.h>
#include <zlib.h>
#include <stdarg.h>

#include "utils/log.h"
#include "utils/messages.h"
#include "utils/utils.h"
#include "utils/hashtable.h"

/** Messages are stored in a fixed-size hash table. */
#define HASH_SIZE 101

/**
 * The hash table used to store the standard Messages file for the old API
 */
static struct hash_table *messages_hash = NULL;


/**
 * Create a message context
 *
 * generate a message context populated with english fallbacks for
 *   some formatted messages.
 */
static struct hash_table *messages_create_ctx(int hash_size)
{
	struct hash_table *nctx;
	const struct {
		const char *key;
		const char *value;
	} fallback[] = {
		{ "LoginDescription",
		  "The site %s is requesting your username and password. "
		  "The realm is \"%s\""},
		{ "PrivacyDescription",
		  "A privacy error occurred while communicating with %s this "
		  "may be a site configuration error or an attempt to steal "
		  "private information (passwords, messages or credit cards)"},
		{ "TimeoutDescription",
		  "A connection to %s could not be established. The site may "
		  "be temporarily unavailable or too busy to respond."},
		{ "FetchErrorDescription",
		  "An error occurred when connecting to %s"},
		{ NULL, NULL}
	};
	nctx = hash_create(hash_size);

	if (nctx != NULL) {
		int floop;
		for (floop = 0; fallback[floop].key != NULL; floop++) {
			hash_add(nctx,
				 fallback[floop].key,
				 fallback[floop].value);
		}
	}

	return nctx;
}

/**
 * Free memory used by a messages hash.
 * The context will not be valid after this function returns.
 *
 * \param  ctx  context of messages file to free
 */
static void messages_destroy_ctx(struct hash_table *ctx)
{
	if (ctx == NULL)
		return;

	hash_destroy(ctx);
}


/**
 * Read keys and values from messages file.
 *
 * \param  path  pathname of messages file
 * \param  ctx   reference of hash table to merge with or NULL to create one.
 * \return NSERROR_OK on sucess and ctx updated or error code on faliure.
 */
static nserror messages_load_ctx(const char *path, struct hash_table **ctx)
{
	struct hash_table *nctx; /* new context */
	nserror res;

	if (*ctx != NULL) {
		/**
		 * \note The passed hash is not copied here so this
		 * updates in place.
		 */
		return hash_add_file(*ctx, path);
	}

	nctx = messages_create_ctx(HASH_SIZE);
	if (nctx == NULL) {
		NSLOG(netsurf, INFO,
		      "Unable to create hash table for messages file %s",
		      path);
		return NSERROR_NOMEM;
	}

	res = hash_add_file(nctx, path);
	if (res == NSERROR_OK) {
		*ctx = nctx;
	} else {
		hash_destroy(nctx);
	}

	return res;
}


/**
 * Fast lookup of a message by key.
 *
 * \param  key  key of message
 * \param  ctx  context of messages file to look up in
 * \return value of message, or key if not found
 */
static const char *
messages_get_ctx(const char *key, struct hash_table *ctx)
{
	const char *r = NULL;

	assert(key != NULL);

	/* allow attempts to retrieve messages before context is set up. */
	if (ctx != NULL) {
		r = hash_get(ctx, key);
	}

	/* If called with no context or unable to retrive a value
	 * return the key.
	 */
	if (r == NULL) {
		r = key;
	}

	return r;
}


/* exported interface documented in messages.h */
nserror messages_add_from_file(const char *path)
{
	if (path == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	NSLOG(netsurf, INFO, "Loading Messages from '%s'", path);

	return messages_load_ctx(path, &messages_hash);
}


/* exported interface documented in messages.h */
nserror messages_add_from_inline(const uint8_t *data, size_t size)
{
	/* ensure the hash table is initialised */
	if (messages_hash == NULL) {
		messages_hash = messages_create_ctx(HASH_SIZE);
	}
	if (messages_hash == NULL) {
		NSLOG(netsurf, INFO, "Unable to create hash table");
		return NSERROR_NOMEM;
	}
	return hash_add_inline(messages_hash, data, size);
}


/* exported interface documented in messages.h */
char *messages_get_buff(const char *key, ...)
{
	const char *msg_fmt;
	char *buff = NULL; /* formatted buffer to return */
	int buff_len = 0;
	va_list ap;

	assert(key != NULL);

	if (messages_hash == NULL) {
		return NULL;
	}

	msg_fmt = hash_get(messages_hash, key);

	if (msg_fmt == NULL) {
		return NULL;
	}

	va_start(ap, key);
	buff_len = vsnprintf(buff, buff_len, msg_fmt, ap);
	va_end(ap);

	buff = malloc(buff_len + 1);

	if (buff != NULL) {
		va_start(ap, key);
		vsnprintf(buff, buff_len + 1, msg_fmt, ap);
		va_end(ap);
	}

	return buff;
}


/* exported function documented in utils/messages.h */
const char *messages_get(const char *key)
{
	return messages_get_ctx(key, messages_hash);
}


/* exported function documented in utils/messages.h */
const char *messages_get_errorcode(nserror code)
{
	switch (code) {
	case NSERROR_OK:
		/* No error */
		return messages_get_ctx("OK", messages_hash);

	case NSERROR_NOMEM:
		/* Memory exhaustion */
		return messages_get_ctx("NoMemory", messages_hash);

	case NSERROR_NO_FETCH_HANDLER:
		/* No fetch handler for URL scheme */
		return messages_get_ctx("NoHandler", messages_hash);

	case NSERROR_NOT_FOUND:
		/* Requested item not found */
		return messages_get_ctx("NotFound", messages_hash);

	case NSERROR_NOT_DIRECTORY:
		/* Missing directory */
		return messages_get_ctx("NotDirectory", messages_hash);

	case NSERROR_SAVE_FAILED:
		/* Failed to save data */
		return messages_get_ctx("SaveFailed", messages_hash);

	case NSERROR_CLONE_FAILED:
		/* Failed to clone handle */
		return messages_get_ctx("CloneFailed", messages_hash);

	case NSERROR_INIT_FAILED:
		/* Initialisation failed */
		return messages_get_ctx("InitFailed", messages_hash);

	case NSERROR_BMP_ERROR:
		/* A BMP error occurred */
		return messages_get_ctx("BMPError", messages_hash);

	case NSERROR_GIF_ERROR:
		/* A GIF error occurred */
		return messages_get_ctx("GIFError", messages_hash);

	case NSERROR_ICO_ERROR:
		/* A ICO error occurred */
		return messages_get_ctx("ICOError", messages_hash);

	case NSERROR_PNG_ERROR:
		/* A PNG error occurred */
		return messages_get_ctx("PNGError", messages_hash);

	case NSERROR_SPRITE_ERROR:
		/* A RISC OS Sprite error occurred */
		return messages_get_ctx("SpriteError", messages_hash);

	case NSERROR_SVG_ERROR:
		/* A SVG error occurred */
		return messages_get_ctx("SVGError", messages_hash);

	case NSERROR_BAD_ENCODING:
		/* The character set is unknown */
		return messages_get_ctx("BadEncoding", messages_hash);

	case NSERROR_NEED_DATA:
		/* More data needed */
		return messages_get_ctx("NeedData", messages_hash);

	case NSERROR_ENCODING_CHANGE:
		/* The character set encoding change was unhandled */
		return messages_get_ctx("EncodingChanged", messages_hash);

	case NSERROR_BAD_PARAMETER:
		/* Bad Parameter */
		return messages_get_ctx("BadParameter", messages_hash);

	case NSERROR_INVALID:
		/* Invalid data */
		return messages_get_ctx("Invalid", messages_hash);

	case NSERROR_BOX_CONVERT:
		/* Box conversion failed */
		return messages_get_ctx("BoxConvert", messages_hash);

	case NSERROR_STOPPED:
		/* Content conversion stopped */
		return messages_get_ctx("Stopped", messages_hash);

	case NSERROR_DOM:
		/* DOM call returned error */
		return messages_get_ctx("ParsingFail", messages_hash);

	case NSERROR_CSS:
		/* CSS call returned error */
		return messages_get_ctx("CSSGeneric", messages_hash);

	case NSERROR_CSS_BASE:
		/* CSS base sheet failed */
		return messages_get_ctx("CSSBase", messages_hash);

	case NSERROR_BAD_URL:
		/* Bad URL */
		return messages_get_ctx("BadURL", messages_hash);

	case NSERROR_BAD_CONTENT:
		/* Bad Content */
		return messages_get_ctx("BadContent", messages_hash);

	case NSERROR_FRAME_DEPTH:
		/* Exceeded frame depth */
		return messages_get_ctx("FrameDepth", messages_hash);

	case NSERROR_PERMISSION:
		/* Permission error */
		return messages_get_ctx("PermissionError", messages_hash);

	case NSERROR_BAD_SIZE:
		/* Bad size */
		return messages_get_ctx("BadSize", messages_hash);

	case NSERROR_NOSPACE:
		/* Insufficient space */
		return messages_get_ctx("NoSpace", messages_hash);

	case NSERROR_NOT_IMPLEMENTED:
		/* Functionality is not implemented */
		return messages_get_ctx("NotImplemented", messages_hash);

	case NSERROR_UNKNOWN:
		/* Unknown error */
		return messages_get_ctx("Unknown", messages_hash);

	case NSERROR_BAD_AUTH:
		/* Authentication required */
		return messages_get_ctx("BadAuth", messages_hash);

	case NSERROR_BAD_REDIRECT:
		/* To many redirects */
		return messages_get_ctx("TooManyRedirects", messages_hash);

	case NSERROR_BAD_CERTS:
		/* Certificate chain verification failure */
		return messages_get_ctx("CertificateVerificationNeeded", messages_hash);

	case NSERROR_TIMEOUT:
		/* Operation timed out */
		return messages_get_ctx("Timeout", messages_hash);
	}

	/* The switch has no default, so the compiler should tell us when we
	 * forget to add messages for new error codes.  As such, we should
	 * never get here.
	 */
	assert(0);
	return messages_get_ctx("Unknown", messages_hash);
}

/* exported function documented in utils/messages.h */
const char *messages_get_sslcode(ssl_cert_err code)
{
	switch (code) {
	case SSL_CERT_ERR_OK:
		/* Nothing wrong with this certificate */
		return messages_get_ctx("SSLCertErrOk", messages_hash);

	case SSL_CERT_ERR_UNKNOWN:
		/* Unknown error */
		return messages_get_ctx("SSLCertErrUnknown", messages_hash);

	case SSL_CERT_ERR_BAD_ISSUER:
		/* Bad issuer */
		return messages_get_ctx("SSLCertErrBadIssuer", messages_hash);

	case SSL_CERT_ERR_BAD_SIG:
		/* Bad signature on this certificate */
		return messages_get_ctx("SSLCertErrBadSig", messages_hash);

	case SSL_CERT_ERR_TOO_YOUNG:
		/* This certificate is not yet valid */
		return messages_get_ctx("SSLCertErrTooYoung", messages_hash);

	case SSL_CERT_ERR_TOO_OLD:
		/* This certificate is no longer valid */
		return messages_get_ctx("SSLCertErrTooOld", messages_hash);

	case SSL_CERT_ERR_SELF_SIGNED:
		/* This certificate is self signed */
		return messages_get_ctx("SSLCertErrSelfSigned", messages_hash);

	case SSL_CERT_ERR_CHAIN_SELF_SIGNED:
		/* This certificate chain is self signed */
		return messages_get_ctx("SSLCertErrChainSelfSigned", messages_hash);

	case SSL_CERT_ERR_REVOKED:
		/* This certificate has been revoked */
		return messages_get_ctx("SSLCertErrRevoked", messages_hash);

	case SSL_CERT_ERR_HOSTNAME_MISMATCH:
		/* Common name is invalid */
		return messages_get_ctx("SSLCertErrHostnameMismatch", messages_hash);

	case SSL_CERT_ERR_CERT_MISSING:
		/* Common name is invalid */
		return messages_get_ctx("SSLCertErrCertMissing", messages_hash);

	}

	/* The switch has no default, so the compiler should tell us when we
	 * forget to add messages for new error codes.  As such, we should
	 * never get here.
	 */
	assert(0);
	return messages_get_ctx("Unknown", messages_hash);
}

/* exported function documented in utils/messages.h */
void messages_destroy(void)
{
	messages_destroy_ctx(messages_hash);
	messages_hash = NULL;
}
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/*
 * Copyright 2004 James Bursa <bursa@users.sourceforge.net>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Localised message support (interface).
 *
 * The messages module loads a file of keys and associated strings, and
 * provides fast lookup by key. The messages file consists of key:value lines,
 * comment lines starting with #, and other lines are ignored. Use
 * messages_load() to read the file into memory. To lookup a key, use
 * messages_get("key").
 *
 * It can also load additional messages files into different contexts and allow
 * you to look up values in it independantly from the standard shared Messages
 * file table.  Use the _ctx versions of the functions to do this.
 */

#ifndef NETSURF_UTILS_MESSAGES_H_
#define NETSURF_UTILS_MESSAGES_H_

#include <stdint.h>

#include "utils/errors.h"
#include "netsurf/ssl_certs.h"

/**
 * Read keys and values from messages file into the standard Messages hash.
 *
 * The messages are merged with any previously loaded messages. Any
 * keys which are present already are replaced with the new value. The
 * file may be gzip compressed.
 *
 * \param path pathname of messages file.
 * \return NSERROR_OK on success or error code on faliure.
 */
nserror messages_add_from_file(const char *path);

/**
 * Read keys and values from inline message data into the standard Messages hash.
 *
 * The messages are merged with any previously loaded messages. Any
 * keys which are present already are replaced with the new value. The
 * data may be gzip compressed.
 *
 * \param data The inline message data.
 * \param data_size The length of the message data.
 * \return NSERROR_OK on success or error code on faliure.
 */
nserror messages_add_from_inline(const uint8_t *data, size_t data_size);

/**
 * Fast lookup of a message by key from the standard Messages hash.
 *
 * \param  key  key of message
 * \return value of message, or key if not found
 */
const char *messages_get(const char *key);

/**
 * lookup of a message by errorcode from the standard Messages hash.
 *
 * \param code errorcode of message
 * \return message text
 */
const char *messages_get_errorcode(nserror code);

/**
 * lookup of a message by SSL error code from the standard Messages hash.
 *
 * \param code ssl error code
 * \return message text
 */
const char *messages_get_sslcode(ssl_cert_err code);

/**
 * Formatted message from a key in the global message hash.
 *
 * \param key key of message
 * \param ... message parameters
 * \return buffer containing formatted message text or NULL if key is
 *         unavailable or memory allocation failed. The caller owns the
 *         returned buffer and is responsible for freeing it.
 */
char *messages_get_buff(const char *key, ...);

/**
 * Free memory used by the standard Messages hash
 */
void messages_destroy(void);

#endif
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/*
 * Copyright 2020 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * NetSurf UI colours (implementation).
 *
 * Builds common colours used throughout NetSurf's interface.
 */

#include <stdio.h>
#include <assert.h>
#include <stddef.h>
#include <stdbool.h>

#include "netsurf/plot_style.h"

#include "utils/errors.h"
#include "utils/nscolour.h"
#include "desktop/system_colour.h"

colour nscolours[NSCOLOUR__COUNT];

/**
 * Set some colours up from a couple of system colour entries.
 *
 * \param[in]  name_bg    Name of choices string for background colour lookup.
 * \param[in]  name_fg    Name of choices string for foreground colour lookup.
 * \param[in]  bg_num     Numerator for background adjustment ratio.
 * \param[in]  bg_den     Denominator for backfground adjustment ratio.
 * \param[out] bg         Returns the background colour.
 * \param[out] bg_hover   Returns the hovered background colour.
 * \param[out] fg         Returns the foreground colour.
 * \param[out] fg_subtle  Returns the subtle foreground colour.
 * \param[out] fg_faded   Returns the faded foreground colour.
 * \param[out] fg_good    Returns the good foreground colour.
 * \param[out] fg_bad     Returns the bad foreground colour.
 * \param[out] border     Returns the border colour.
 */
static nserror nscolour__get(
		const char *name_bg,
		const char *name_fg,
		unsigned bg_num,
		unsigned bg_den,
		colour *bg,
		colour *bg_hover,
		colour *fg,
		colour *fg_subtle,
		colour *fg_faded,
		colour *fg_good,
		colour *fg_bad,
		colour *border)
{
	nserror res;
	bool dark_mode;
	colour bg_sys;

	assert(name_bg != NULL);
	assert(name_fg != NULL);
	assert(bg != NULL);
	assert(fg != NULL);

	/* user configured background colour */
	res = ns_system_colour_char(name_bg, &bg_sys);
	if (res != NSERROR_OK) {
		return res;
	}

	/* user configured foreground colour */
	res = ns_system_colour_char(name_fg, fg);
	if (res != NSERROR_OK) {
		return res;
	}

	/* if there is a valid background fraction apply it */
	if (bg_num < bg_den) {
		*bg = mix_colour(bg_sys, *fg, 255 * bg_num / bg_den);
	} else {
		*bg = bg_sys;
	}

	dark_mode = colour_lightness(*fg) > colour_lightness(*bg);

	if (bg_hover != NULL) {
		*bg_hover = dark_mode ?
				half_lighten_colour(*bg) :
				half_darken_colour(*bg);
	}

	if (fg_subtle != NULL) {
		*fg_subtle = mix_colour(*fg, *bg, 255 * 25 / 32);
	}

	if (fg_faded != NULL) {
		*fg_faded = mix_colour(*fg, *bg, 255 * 20 / 32);
	}

	if (fg_good != NULL) {
		*fg_good = colour_engorge_component(*fg, !dark_mode,
				PLOT_COLOUR_COMPONENT_GREEN);
	}

	if (fg_bad != NULL) {
		*fg_bad = colour_engorge_component(*fg, !dark_mode,
				PLOT_COLOUR_COMPONENT_RED);
	}

	if (border != NULL) {
		*border = mix_colour(*fg, bg_sys, 255 * 8 / 32);
	}

	return NSERROR_OK;
}

/* Exported interface, documented in utils/nscolour.h */
nserror nscolour_update(void)
{
	nserror res;

	res = nscolour__get("Window", "WindowText", 16, 16,
			&nscolours[NSCOLOUR_WIN_EVEN_BG],
			&nscolours[NSCOLOUR_WIN_EVEN_BG_HOVER],
			&nscolours[NSCOLOUR_WIN_EVEN_FG],
			&nscolours[NSCOLOUR_WIN_EVEN_FG_SUBTLE],
			&nscolours[NSCOLOUR_WIN_EVEN_FG_FADED],
			&nscolours[NSCOLOUR_WIN_EVEN_FG_GOOD],
			&nscolours[NSCOLOUR_WIN_EVEN_FG_BAD],
			&nscolours[NSCOLOUR_WIN_EVEN_BORDER]);
	if (res != NSERROR_OK) {
		return res;
	}

	res = nscolour__get("Window", "WindowText", 15, 16,
			&nscolours[NSCOLOUR_WIN_ODD_BG],
			&nscolours[NSCOLOUR_WIN_ODD_BG_HOVER],
			&nscolours[NSCOLOUR_WIN_ODD_FG],
			&nscolours[NSCOLOUR_WIN_ODD_FG_SUBTLE],
			&nscolours[NSCOLOUR_WIN_ODD_FG_FADED],
			&nscolours[NSCOLOUR_WIN_ODD_FG_GOOD],
			&nscolours[NSCOLOUR_WIN_ODD_FG_BAD],
			&nscolours[NSCOLOUR_WIN_ODD_BORDER]);
	if (res != NSERROR_OK) {
		return res;
	}

	res = nscolour__get("Highlight", "HighlightText", 16, 16,
			&nscolours[NSCOLOUR_SEL_BG],
			NULL,
			&nscolours[NSCOLOUR_SEL_FG],
			&nscolours[NSCOLOUR_SEL_FG_SUBTLE],
			NULL,
			NULL,
			NULL,
			NULL);
	if (res != NSERROR_OK) {
		return res;
	}

	res = ns_system_colour_char("Scrollbar",
			&nscolours[NSCOLOUR_SCROLL_WELL]);
	if (res != NSERROR_OK) {
		return res;
	}

	res = nscolour__get("ButtonFace", "ButtonText", 16, 16,
			&nscolours[NSCOLOUR_BUTTON_BG],
			NULL,
			&nscolours[NSCOLOUR_BUTTON_FG],
			NULL,
			NULL,
			NULL,
			NULL,
			NULL);
	if (res != NSERROR_OK) {
		return res;
	}

	nscolours[NSCOLOUR_TEXT_INPUT_BG] =
			colour_to_bw_nearest(nscolours[NSCOLOUR_WIN_EVEN_BG]);
	nscolours[NSCOLOUR_TEXT_INPUT_FG] =
			colour_to_bw_nearest(nscolours[NSCOLOUR_WIN_EVEN_FG]);
	nscolours[NSCOLOUR_TEXT_INPUT_FG_SUBTLE] =
			blend_colour(nscolours[NSCOLOUR_TEXT_INPUT_BG],
			             nscolours[NSCOLOUR_TEXT_INPUT_FG]);

	return NSERROR_OK;
}

/* Exported interface, documented in utils/nscolour.h */
nserror nscolour_get_stylesheet(const char **stylesheet_out)
{
	static char buffer[640];
	int ret;

	assert(stylesheet_out != NULL);

	ret = snprintf(buffer, sizeof(buffer),
			".ns-odd-bg {\n"
			"\tbackground-color: #%06x;\n"
			"}\n"
			".ns-odd-bg-hover {\n"
			"\tbackground-color: #%06x;\n"
			"}\n"
			".ns-odd-fg {\n"
			"\tcolor: #%06x;\n"
			"}\n"
			".ns-odd-fg-subtle {\n"
			"\tcolor: #%06x;\n"
			"}\n"
			".ns-odd-fg-faded {\n"
			"\tcolor: #%06x;\n"
			"}\n"
			".ns-odd-fg-good {\n"
			"\tcolor: #%06x;\n"
			"}\n"
			".ns-odd-fg-bad {\n"
			"\tcolor: #%06x;\n"
			"}\n"
			".ns-even-bg {\n"
			"\tbackground-color: #%06x;\n"
			"}\n"
			".ns-even-bg-hover {\n"
			"\tbackground-color: #%06x;\n"
			"}\n"
			".ns-even-fg {\n"
			"\tcolor: #%06x;\n"
			"}\n"
			".ns-even-fg-subtle {\n"
			"\tcolor: #%06x;\n"
			"}\n"
			".ns-even-fg-faded {\n"
			"\tcolor: #%06x;\n"
			"}\n"
			".ns-even-fg-good {\n"
			"\tcolor: #%06x;\n"
			"}\n"
			".ns-even-fg-bad {\n"
			"\tcolor: #%06x;\n"
			"}\n"
			".ns-border {\n"
			"\tborder-color: #%06x;\n"
			"}\n",
			colour_rb_swap(nscolours[NSCOLOUR_WIN_ODD_BG]),
			colour_rb_swap(nscolours[NSCOLOUR_WIN_ODD_BG_HOVER]),
			colour_rb_swap(nscolours[NSCOLOUR_WIN_ODD_FG]),
			colour_rb_swap(nscolours[NSCOLOUR_WIN_ODD_FG_SUBTLE]),
			colour_rb_swap(nscolours[NSCOLOUR_WIN_ODD_FG_FADED]),
			colour_rb_swap(nscolours[NSCOLOUR_WIN_ODD_FG_GOOD]),
			colour_rb_swap(nscolours[NSCOLOUR_WIN_ODD_FG_BAD]),
			colour_rb_swap(nscolours[NSCOLOUR_WIN_EVEN_BG]),
			colour_rb_swap(nscolours[NSCOLOUR_WIN_EVEN_BG_HOVER]),
			colour_rb_swap(nscolours[NSCOLOUR_WIN_EVEN_FG]),
			colour_rb_swap(nscolours[NSCOLOUR_WIN_EVEN_FG_SUBTLE]),
			colour_rb_swap(nscolours[NSCOLOUR_WIN_EVEN_FG_FADED]),
			colour_rb_swap(nscolours[NSCOLOUR_WIN_EVEN_FG_GOOD]),
			colour_rb_swap(nscolours[NSCOLOUR_WIN_EVEN_FG_BAD]),
			colour_rb_swap(nscolours[NSCOLOUR_WIN_EVEN_BORDER]));
	assert(ret > 0 && (size_t)ret < sizeof(buffer));
	if (ret < 0 || (size_t)ret >= sizeof(buffer)) {
		/* Error or buffer too small */
		return NSERROR_NOSPACE;
	}

	*stylesheet_out = buffer;
	return NSERROR_OK;
}
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/*
 * Copyright 2020 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * NetSurf UI colours (interface).
 *
 * Interface to acquire common colours used throughout NetSurf's interface.
 */

#ifndef _NETSURF_UTILS_NSCOLOUR_H_
#define _NETSURF_UTILS_NSCOLOUR_H_

#include "netsurf/types.h"

/**
 * NetSurf UI colour key.
 */
enum nscolour {
	NSCOLOUR_WIN_ODD_BG,
	NSCOLOUR_WIN_ODD_BG_HOVER,
	NSCOLOUR_WIN_ODD_FG,
	NSCOLOUR_WIN_ODD_FG_SUBTLE,
	NSCOLOUR_WIN_ODD_FG_FADED,
	NSCOLOUR_WIN_ODD_FG_GOOD,
	NSCOLOUR_WIN_ODD_FG_BAD,
	NSCOLOUR_WIN_ODD_BORDER,
	NSCOLOUR_WIN_EVEN_BG,
	NSCOLOUR_WIN_EVEN_BG_HOVER,
	NSCOLOUR_WIN_EVEN_FG,
	NSCOLOUR_WIN_EVEN_FG_SUBTLE,
	NSCOLOUR_WIN_EVEN_FG_FADED,
	NSCOLOUR_WIN_EVEN_FG_GOOD,
	NSCOLOUR_WIN_EVEN_FG_BAD,
	NSCOLOUR_WIN_EVEN_BORDER,
	NSCOLOUR_TEXT_INPUT_BG,
	NSCOLOUR_TEXT_INPUT_FG,
	NSCOLOUR_TEXT_INPUT_FG_SUBTLE,
	NSCOLOUR_SEL_BG,
	NSCOLOUR_SEL_FG,
	NSCOLOUR_SEL_FG_SUBTLE,
	NSCOLOUR_SCROLL_WELL,
	NSCOLOUR_BUTTON_BG,
	NSCOLOUR_BUTTON_FG,
	NSCOLOUR__COUNT,
};

/**
 * NetSurf UI colour table.
 */
extern colour nscolours[];

/**
 * Update the nscolour table from the current nsoptions.
 *
 * \return NSERROR_OK on success, or appropriate error otherwise.
 */
nserror nscolour_update(void);

/**
 * Get a pointer to a stylesheet for nscolours.
 *
 * \return NSERROR_OK on success, or appropriate error otherwise.
 */
nserror nscolour_get_stylesheet(const char **stylesheet_out);

#endif







netsurf-vince/pdf/utils/nsoption.c

/*
 * Copyright 2012 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Option reading and saving (implementation).
 *
 * Options are stored in the format key:value, one per line.
 *
 * For bool options, value is "0" or "1".
 */

#include <stdio.h>
#include <stdint.h>
#include <stdbool.h>
#include <stdlib.h>
#include <string.h>
#include <strings.h>

#include "netsurf/plot_style.h"
#include "utils/errors.h"
#include "utils/log.h"
#include "utils/utils.h"
#include "utils/nsoption.h"

/** Length of buffer used to read lines from input file */
#define NSOPTION_MAX_LINE_LEN 1024

struct nsoption_s *nsoptions = NULL;
struct nsoption_s *nsoptions_default = NULL;

#define NSOPTION_BOOL(NAME, DEFAULT) \
	{ #NAME, sizeof(#NAME) - 1, OPTION_BOOL, { .b = DEFAULT } },

#define NSOPTION_STRING(NAME, DEFAULT) \
	{ #NAME, sizeof(#NAME) - 1, OPTION_STRING, { .cs = DEFAULT } },

#define NSOPTION_INTEGER(NAME, DEFAULT) \
	{ #NAME, sizeof(#NAME) - 1, OPTION_INTEGER, { .i = DEFAULT } },

#define NSOPTION_UINT(NAME, DEFAULT) \
	{ #NAME, sizeof(#NAME) - 1, OPTION_UINT, { .u = DEFAULT } },

#define NSOPTION_COLOUR(NAME, DEFAULT) \
	{ #NAME, sizeof(#NAME) - 1, OPTION_COLOUR, { .c = DEFAULT } },

/** The table of compiled in default options */
static struct nsoption_s defaults[] = {
#include "desktop/options.h"

#if defined(riscos)
#include "riscos/options.h"
#elif defined(nsgtk)
#include "gtk/options.h"
#elif defined(nsbeos)
#include "beos/options.h"
#elif defined(nsamiga)
#include "amiga/options.h"
#elif defined(nsframebuffer)
#include "framebuffer/options.h"
#elif defined(nsatari)
#include "atari/options.h"
#elif defined(nsmonkey)
#include "monkey/options.h"
#elif defined(nswin32)
#include "windows/options.h"
#endif
	{ NULL, 0, OPTION_INTEGER, { 0 } }
};

#undef NSOPTION_BOOL
#undef NSOPTION_STRING
#undef NSOPTION_INTEGER
#undef NSOPTION_UINT
#undef NSOPTION_COLOUR

/**
 * Set an option value based on a string
 */
static bool
strtooption(const char *value, struct nsoption_s *option)
{
	bool ret = true;
	colour rgbcolour; /* RRGGBB */

	switch (option->type) {
	case OPTION_BOOL:
		option->value.b = (value[0] == '1');
		break;

	case OPTION_INTEGER:
		option->value.i = atoi(value);
		break;

	case OPTION_UINT:
		option->value.u = strtoul(value, NULL, 0);
		break;

	case OPTION_COLOUR:
		if (sscanf(value, "%x", &rgbcolour) == 1) {
			option->value.c = (((0x000000FF & rgbcolour) << 16) |
					   ((0x0000FF00 & rgbcolour) << 0) |
					   ((0x00FF0000 & rgbcolour) >> 16));
		}
		break;

	case OPTION_STRING:
		if (option->value.s != NULL) {
			free(option->value.s);
		}

		if (*value == 0) {
			/* do not allow empty strings in text options */
			option->value.s = NULL;
		} else {
			option->value.s = strdup(value);
		}
		break;

	default:
		ret = false;
		break;
	}

	return ret;
}

/* validate options to sane values */
static void nsoption_validate(struct nsoption_s *opts, struct nsoption_s *defs)
{
	int cloop;
	bool black = true;

	if (opts[NSOPTION_treeview_font_size].value.i  < 50) {
		opts[NSOPTION_treeview_font_size].value.i = 50;
	}

	if (opts[NSOPTION_treeview_font_size].value.i > 1000) {
		opts[NSOPTION_treeview_font_size].value.i = 1000;
	}

	if (opts[NSOPTION_font_size].value.i  < 50) {
		opts[NSOPTION_font_size].value.i = 50;
	}

	if (opts[NSOPTION_font_size].value.i > 1000) {
		opts[NSOPTION_font_size].value.i = 1000;
	}

	if (opts[NSOPTION_font_min_size].value.i < 10) {
		opts[NSOPTION_font_min_size].value.i = 10;
	}

	if (opts[NSOPTION_font_min_size].value.i > 500) {
		opts[NSOPTION_font_min_size].value.i = 500;
	}

	if (opts[NSOPTION_memory_cache_size].value.i < 0) {
		opts[NSOPTION_memory_cache_size].value.i = 0;
	}

	/* to aid migration from old, broken, configuration files this
	 * checks to see if all the system colours are set to black
	 * and returns them to defaults instead
	 */

	for (cloop = NSOPTION_SYS_COLOUR_START;
	     cloop <= NSOPTION_SYS_COLOUR_END;
	     cloop++) {
		if (opts[cloop].value.c != 0) {
			black = false;
			break;
		}
	}
	if (black == true && defs != NULL) {
		for (cloop = NSOPTION_SYS_COLOUR_START;
		     cloop <= NSOPTION_SYS_COLOUR_END;
		     cloop++) {
			opts[cloop].value.c = defs[cloop].value.c;
		}
	}

	/* To aid migration and ensure that timeouts don't go crazy,
	 * ensure that (a) we allow at least 1 attempt and
	 * (b) the total time that we spend should not exceed 60s
	 */
	if (opts[NSOPTION_max_retried_fetches].value.u == 0)
		opts[NSOPTION_max_retried_fetches].value.u = 1;
	if (opts[NSOPTION_curl_fetch_timeout].value.u < 5)
		opts[NSOPTION_curl_fetch_timeout].value.u = 5;
	if (opts[NSOPTION_curl_fetch_timeout].value.u > 60)
		opts[NSOPTION_curl_fetch_timeout].value.u = 60;
	while (((opts[NSOPTION_curl_fetch_timeout].value.u *
		 opts[NSOPTION_max_retried_fetches].value.u) > 60) &&
		(opts[NSOPTION_max_retried_fetches].value.u > 1))
		opts[NSOPTION_max_retried_fetches].value.u--;

	/* We ignore the result because we can't fail to validate. Yay */
	(void)nslog_set_filter_by_options();
}

/**
 * Determines if an option is different between two option tables.
 *
 * @param opts The first table to compare.
 * @param defs The second table to compare.
 * @param entry The option to compare.
 * @return true if the option differs false if not.
 */
static bool
nsoption_is_set(const struct nsoption_s *opts,
		const struct nsoption_s *defs,
		const enum nsoption_e entry)
{
	bool ret = false;

	switch (opts[entry].type) {
	case OPTION_BOOL:
		if (opts[entry].value.b != defs[entry].value.b) {
			ret = true;
		}
		break;

	case OPTION_INTEGER:
		if (opts[entry].value.i != defs[entry].value.i) {
			ret = true;
		}
		break;

	case OPTION_UINT:
		if (opts[entry].value.u != defs[entry].value.u) {
			ret = true;
		}
		break;

	case OPTION_COLOUR:
		if (opts[entry].value.c != defs[entry].value.c) {
			ret = true;
		}
		break;

	case OPTION_STRING:
		/* set if:
		 *  - defs is null.
		 *  - default is null but value is not.
		 *  - default and value pointers are different
		 *    (acts as a null check because of previous check)
		 *    and the strings content differ.
		 */
		if (((defs[entry].value.s == NULL) &&
		     (opts[entry].value.s != NULL)) ||
		    ((defs[entry].value.s != NULL) &&
		     (opts[entry].value.s == NULL)) ||
		    ((defs[entry].value.s != opts[entry].value.s) &&
		     (strcmp(opts[entry].value.s, defs[entry].value.s) != 0))) {
			ret = true;
		}
		break;

	}
	return ret;
}

/**
 * Output choices to file stream
 *
 * @param fp The file stream to write to.
 * @param opts The options table to write.
 * @param defs The default value table to compare with.
 * @param all Output all entries not just ones changed from defaults
 */
static nserror
nsoption_output(FILE *fp,
		struct nsoption_s *opts,
		struct nsoption_s *defs,
		bool all)
{
	unsigned int entry; /* index to option being output */
	colour rgbcolour; /* RRGGBB */

	for (entry = 0; entry < NSOPTION_LISTEND; entry++) {
		if ((all == false) &&
		    (nsoption_is_set(opts, defs, entry) == false)) {
			continue;
		}

		switch (opts[entry].type) {
		case OPTION_BOOL:
			fprintf(fp, "%s:%c\n",
				opts[entry].key,
				opts[entry].value.b ? '1' : '0');
			break;

		case OPTION_INTEGER:
			fprintf(fp, "%s:%i\n",
				opts[entry].key,
				opts[entry].value.i);

			break;

		case OPTION_UINT:
			fprintf(fp, "%s:%u\n",
				opts[entry].key,
				opts[entry].value.u);
			break;

		case OPTION_COLOUR:
			rgbcolour = (((0x000000FF & opts[entry].value.c) << 16) |
				     ((0x0000FF00 & opts[entry].value.c) << 0) |
				     ((0x00FF0000 & opts[entry].value.c) >> 16));
			fprintf(fp, "%s:%06x\n",
				opts[entry].key,
				rgbcolour);

			break;

		case OPTION_STRING:
			fprintf(fp, "%s:%s\n",
				opts[entry].key,
				((opts[entry].value.s == NULL) ||
				 (*opts[entry].value.s == 0)) ? "" : opts[entry].value.s);

			break;
		}
	}

	return NSERROR_OK;
}

/**
 * Output an option value into a string, in HTML format.
 *
 * @param option The option to output the value of.
 * @param size The size of the string buffer.
 * @param pos The current position in string
 * @param string The string in which to output the value.
 * @return The number of bytes written to string or -1 on error
 */
static size_t
nsoption_output_value_html(struct nsoption_s *option,
			   size_t size,
			   size_t pos,
			   char *string)
{
	size_t slen = 0; /* length added to string */
	colour rgbcolour; /* RRGGBB */

	switch (option->type) {
	case OPTION_BOOL:
		slen = snprintf(string + pos,
				size - pos,
				"%s",
				option->value.b ? "true" : "false");
		break;

	case OPTION_INTEGER:
		slen = snprintf(string + pos,
				size - pos,
				"%i",
				option->value.i);
		break;

	case OPTION_UINT:
		slen = snprintf(string + pos,
				size - pos,
				"%u",
				option->value.u);
		break;

	case OPTION_COLOUR:
		rgbcolour = colour_rb_swap(option->value.c);
		slen = snprintf(string + pos,
				size - pos,
				"<span style=\"font-family:Monospace;\">"
					"#%06X"
				"</span> "
				"<span style=\"background-color: #%06x; "
					"border: 1px solid #%06x; "
					"display: inline-block; "
					"width: 1em; height: 1em;\">"
				"</span>",
				rgbcolour,
				rgbcolour,
				colour_to_bw_furthest(rgbcolour));
		break;

	case OPTION_STRING:
		if (option->value.s != NULL) {
			slen = snprintf(string + pos, size - pos, "%s",
					option->value.s);
		} else {
			slen = snprintf(string + pos, size - pos,
					"<span class=\"null-content\">NULL"
					"</span>");
		}
		break;
	}

	return slen;
}


/**
 * Output an option value into a string, in plain text format.
 *
 * @param option The option to output the value of.
 * @param size The size of the string buffer.
 * @param pos The current position in string
 * @param string The string in which to output the value.
 * @return The number of bytes written to string or -1 on error
 */
static size_t
nsoption_output_value_text(struct nsoption_s *option,
			   size_t size,
			   size_t pos,
			   char *string)
{
	size_t slen = 0; /* length added to string */
	colour rgbcolour; /* RRGGBB */

	switch (option->type) {
	case OPTION_BOOL:
		slen = snprintf(string + pos,
				size - pos,
				"%c",
				option->value.b ? '1' : '0');
		break;

	case OPTION_INTEGER:
		slen = snprintf(string + pos,
				size - pos,
				"%i",
				option->value.i);
		break;

	case OPTION_UINT:
		slen = snprintf(string + pos,
				size - pos,
				"%u",
				option->value.u);
		break;

	case OPTION_COLOUR:
		rgbcolour = (((0x000000FF & option->value.c) << 16) |
			     ((0x0000FF00 & option->value.c) << 0) |
			     ((0x00FF0000 & option->value.c) >> 16));
		slen = snprintf(string + pos, size - pos, "%06x", rgbcolour);
		break;

	case OPTION_STRING:
		if (option->value.s != NULL) {
			slen = snprintf(string + pos,
					size - pos,
					"%s",
					option->value.s);
		}
		break;
	}

	return slen;
}

/**
 * Duplicates an option table.
 *
 * Allocates a new option table and copies an existing one into it.
 *
 * \param[in] src The source table to copy
 * \param[out] pdst The output table
 * \return NSERROR_OK on success or appropriate error code.
 */
static nserror
nsoption_dup(struct nsoption_s *src, struct nsoption_s **pdst)
{
	struct nsoption_s *dst;
	dst = malloc(sizeof(defaults));
	if (dst == NULL) {
		return NSERROR_NOMEM;
	}
	*pdst = dst;

	/* copy the source table into the destination table */
	memcpy(dst, src, sizeof(defaults));

	while (src->key != NULL) {
		if ((src->type == OPTION_STRING) &&
		    (src->value.s != NULL)) {
			dst->value.s = strdup(src->value.s);
		}
		src++;
		dst++;
	}

	return NSERROR_OK;
}

/**
 * frees an option table.
 *
 * Iterates through an option table a freeing resources as required
 * finally freeing the option table itself.
 *
 * @param opts The option table to free.
 */
static nserror
nsoption_free(struct nsoption_s *opts)
{
	struct nsoption_s *cur; /* option being freed */

	if (opts == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	cur = opts;

	while (cur->key != NULL) {
		if ((cur->type == OPTION_STRING) && (cur->value.s != NULL)) {
			free(cur->value.s);
		}
		cur++;
	}
	free(opts);

	return NSERROR_OK;
}


/**
 * extract key/value from a line of input
 *
 * \retun NSERROR_OK and key_out and value_out updated
 *        NSERROR_NOT_FOUND if not a key/value input line
 *        NSERROR_INVALID if the line is and invalid format (missing colon)
 */
static nserror
get_key_value(char *line, int linelen, char **key_out, char **value_out)
{
	char *key;
	char *value;

	/* skip leading whitespace for start of key */
	for (key = line; *key != 0; key++) {
		if ((*key != ' ') && (*key != '\t') && (*key != '\n')) {
			break;
		}
	}

	/* empty line or only whitespace */
	if (*key == 0) {
		return NSERROR_NOT_FOUND;
	}

	/* comment */
	if (*key == '#') {
		return NSERROR_NOT_FOUND;
	}

	/* get start of value */
	for (value = key; *value != 0; value++) {
		if (*value == ':') {
			*value = 0;
			value++;
			break;
		}
	}

	/* missing colon separator */
	if (*value == 0) {
		return NSERROR_INVALID;
	}

	/* remove delimiter from value */
	if (line[linelen - 1] == '\n') {
		linelen--;
		line[linelen] = 0;
	}

	*key_out = key;
	*value_out = value;
	return NSERROR_OK;
}


/**
 * Process a line from a user option file
 */
static nserror optionline(struct nsoption_s *opts, char *line, int linelen)
{
	nserror res;
	char *key;
	char *value;
	int idx;

	res = get_key_value(line, linelen, &key, &value);
	if (res != NSERROR_OK) {
		/* skip line as no valid key value pair found */
		return res;
	}

	for (idx = 0; opts[idx].key != NULL; idx++) {
		if (strcasecmp(key, opts[idx].key) == 0) {
			strtooption(value, &opts[idx]);
			break;
		}
	}

	return res;
}


/* exported interface documented in utils/nsoption.h */
nserror
nsoption_init(nsoption_set_default_t *set_defaults,
	      struct nsoption_s **popts,
	      struct nsoption_s **pdefs)
{
	nserror ret;
	struct nsoption_s *defs;
	struct nsoption_s *opts;

	ret = nsoption_dup(&defaults[0], &defs);
	if (ret != NSERROR_OK) {
		return ret;
	}

	/* update the default table */
	if (set_defaults != NULL) {
		/** @todo it would be better if the frontends actually
		 * set values in the passed in table instead of
		 * assuming the global one.
		 */
		opts = nsoptions;
		nsoptions = defs;

		ret = set_defaults(defs);

		if (ret != NSERROR_OK) {
			nsoptions = opts;
			nsoption_free(defs);
			return ret;
		}
	}

	/* copy the default values into the working set */
	ret = nsoption_dup(defs, &opts);
	if (ret != NSERROR_OK) {
		nsoption_free(defs);
		return ret;
	}

	/* return values if wanted */
	if (popts != NULL) {
		*popts = opts;
	} else {
		nsoptions = opts;
	}

	if (pdefs != NULL) {
		*pdefs = defs;
	} else {
		nsoptions_default = defs;
	}

	return NSERROR_OK;
}

/* exported interface documented in utils/nsoption.h */
nserror nsoption_finalise(struct nsoption_s *opts, struct nsoption_s *defs)
{
	nserror res;

	/* check to see if global table selected */
	if (opts == NULL) {
		res = nsoption_free(nsoptions);
		if (res == NSERROR_OK) {
			nsoptions = NULL;
		}
	} else {
		res = nsoption_free(opts);
	}
	if (res != NSERROR_OK) {
		return res;
	}

	/* check to see if global table selected */
	if (defs == NULL) {
		res = nsoption_free(nsoptions_default);
		if (res == NSERROR_OK) {
			nsoptions_default = NULL;
		}
	} else {
		res = nsoption_free(defs);
	}

	return res;
}


/* exported interface documented in utils/nsoption.h */
nserror
nsoption_read(const char *path, struct nsoption_s *opts)
{
	char s[NSOPTION_MAX_LINE_LEN];
	FILE *fp;
	struct nsoption_s *defs;

	if (path == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	/* check to see if global table selected */
	if (opts == NULL) {
		opts = nsoptions;
	}

	/**
	 * @todo is this an API bug not being a parameter
	 */
	defs = nsoptions_default;

	if ((opts == NULL) || (defs == NULL)) {
		return NSERROR_BAD_PARAMETER;
	}

	fp = fopen(path, "r");
	if (!fp) {
		NSLOG(netsurf, INFO, "Failed to open file '%s'", path);
		return NSERROR_NOT_FOUND;
	}

	NSLOG(netsurf, INFO, "Successfully opened '%s' for Options file", path);

	while (fgets(s, NSOPTION_MAX_LINE_LEN, fp)) {
		optionline(opts, s, strlen(s));
	}

	fclose(fp);

	nsoption_validate(opts, defs);

	return NSERROR_OK;
}


/* exported interface documented in utils/nsoption.h */
nserror
nsoption_write(const char *path,
	       struct nsoption_s *opts,
	       struct nsoption_s *defs)
{
	FILE *fp;
	nserror ret;

	if (path == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	/* check to see if global table selected */
	if (opts == NULL) {
		opts = nsoptions;
	}

	/* check to see if global table selected */
	if (defs == NULL) {
		defs = nsoptions_default;
	}

	if ((opts == NULL) || (defs == NULL)) {
		return NSERROR_BAD_PARAMETER;
	}

	fp = fopen(path, "w");
	if (!fp) {
		NSLOG(netsurf, INFO, "failed to open file '%s' for writing",
		      path);
		return NSERROR_NOT_FOUND;
	}

	ret = nsoption_output(fp, opts, defs, false);

	fclose(fp);

	return ret;
}

/* exported interface documented in utils/nsoption.h */
nserror
nsoption_dump(FILE *outf, struct nsoption_s *opts)
{
	if (outf == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	/* check to see if global table selected and available */
	if (opts == NULL) {
		opts = nsoptions;
	}
	if (opts == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	return nsoption_output(outf, opts, NULL, true);
}


/* exported interface documented in utils/nsoption.h */
nserror
nsoption_commandline(int *pargc, char **argv, struct nsoption_s *opts)
{
	char *arg;
	char *val;
	int arglen;
	int idx = 1;
	int mv_loop;
	unsigned int entry_loop;

	if ((pargc == NULL) || (argv == NULL)) {
		return NSERROR_BAD_PARAMETER;
	}

	/* check to see if global table selected and available */
	if (opts == NULL) {
		opts = nsoptions;
	}
	if (opts == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	while (idx < *pargc) {
		arg = argv[idx];
		arglen = strlen(arg);

		/* check we have an option */
		/* option must start -- and be as long as the shortest option*/
		if ((arglen < (2+5) ) || (arg[0] != '-') || (arg[1] != '-'))
			break;

		arg += 2; /* skip -- */

		val = strchr(arg, '=');
		if (val == NULL) {
			/* no equals sign - next parameter is val */
			idx++;
			if (idx >= *pargc)
				break;
			val = argv[idx];
		} else {
			/* equals sign */
			arglen = val - arg ;
			val++;
		}

		/* arg+arglen is the option to set, val is the value */

		NSLOG(netsurf, INFO, "%.*s = %s", arglen, arg, val);

		for (entry_loop = 0;
		     entry_loop < NSOPTION_LISTEND;
		     entry_loop++) {
			if (strncmp(arg, opts[entry_loop].key, arglen) == 0) {
				strtooption(val, opts + entry_loop);
				break;
			}
		}

		idx++;
	}

	/* remove processed options from argv */
	for (mv_loop=0; mv_loop < (*pargc - idx); mv_loop++) {
		argv[mv_loop + 1] = argv[mv_loop + idx];
	}
	*pargc -= (idx - 1);

	nsoption_validate(opts, nsoptions_default);

	return NSERROR_OK;
}

/* exported interface documented in options.h */
int
nsoption_snoptionf(char *string,
		   size_t size,
		   enum nsoption_e option_idx,
		   const char *fmt)
{
	size_t slen = 0; /* current output string length */
	int fmtc = 0; /* current index into format string */
	struct nsoption_s *option;

	if (fmt == NULL) {
		return -1;
	}

	if (option_idx >= NSOPTION_LISTEND) {
		return -1;
	}

	if (nsoptions == NULL) {
		return -1;
	}

	option = &nsoptions[option_idx]; /* assume the global table */
	if (option == NULL || option->key == NULL) {
		return -1;
	}

	while ((slen < size) && (fmt[fmtc] != 0)) {
		if (fmt[fmtc] == '%') {
			fmtc++;
			switch (fmt[fmtc]) {
			case 'k':
				slen += snprintf(string + slen,
						 size - slen,
						 "%s",
						 option->key);
				break;

			case 'p':
				if (nsoption_is_set(nsoptions,
						    nsoptions_default,
						    option_idx)) {
					slen += snprintf(string + slen,
							 size - slen,
							 "user");
				} else {
					slen += snprintf(string + slen,
							 size - slen,
							 "default");
				}
				break;

			case 't':
				switch (option->type) {
				case OPTION_BOOL:
					slen += snprintf(string + slen,
							 size - slen,
							 "boolean");
					break;

				case OPTION_INTEGER:
					slen += snprintf(string + slen,
							 size - slen,
							 "integer");
					break;

				case OPTION_UINT:
					slen += snprintf(string + slen,
							 size - slen,
							 "unsigned integer");
					break;

				case OPTION_COLOUR:
					slen += snprintf(string + slen,
							 size - slen,
							 "colour");
					break;

				case OPTION_STRING:
					slen += snprintf(string + slen,
							 size - slen,
							 "string");
					break;

				}
				break;


			case 'V':
				slen += nsoption_output_value_html(option,
								   size,
								   slen,
								   string);
				break;
			case 'v':
				slen += nsoption_output_value_text(option,
								   size,
								   slen,
								   string);
				break;
			}
			fmtc++;
		} else {
			string[slen] = fmt[fmtc];
			slen++;
			fmtc++;
		}
	}

	/* Ensure that we NUL-terminate the output */
	string[min(slen, size - 1)] = '\0';

	return slen;
}

/* exported interface documented in options.h */
nserror
nsoption_set_tbl_charp(struct nsoption_s *opts,
		       enum nsoption_e option_idx,
		       char *s)
{
	struct nsoption_s *option;

	option = &opts[option_idx];

	/* ensure it is a string option */
	if (option->type != OPTION_STRING) {
		return NSERROR_BAD_PARAMETER;
	}

	/* free any existing string */
	if (option->value.s != NULL) {
		free(option->value.s);
	}

	option->value.s = s;

	/* check for empty string */
	if ((option->value.s != NULL) && (*option->value.s == 0)) {
		free(option->value.s);
		option->value.s = NULL;
	}
	return NSERROR_OK;
}







netsurf-vince/pdf/utils/nsoption.h

/*
 * Copyright 2012 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * Option reading and saving interface.
 *
 * Global options are defined in desktop/options.h
 * Distinct target options are defined in ${TARGET}/options.h
 *
 * The implementation API is slightly compromised because it still has
 * "global" tables for both the default and current option tables.
 *
 * The initialisation and read/write interfaces take pointers to an
 * option table which would let us to make the option structure
 * opaque.
 *
 * All the actual acessors assume direct access to a global option
 * table (nsoptions). To avoid this the acessors would have to take a
 * pointer to the active options table and be implemented as functions
 * within nsoptions.c
 *
 * Indirect access would have an impact on performance of NetSurf as
 * the expected option lookup cost is currently that of a simple
 * dereference (which this current implementation keeps).
 */

#ifndef _NETSURF_UTILS_NSOPTION_H_
#define _NETSURF_UTILS_NSOPTION_H_

#include <stdio.h>
#include <stdint.h>
#include <stdbool.h>

#include "utils/errors.h"

/* allow targets to include any necessary headers of their own */
#define NSOPTION_BOOL(NAME, DEFAULT)
#define NSOPTION_STRING(NAME, DEFAULT)
#define NSOPTION_INTEGER(NAME, DEFAULT)
#define NSOPTION_UINT(NAME, DEFAULT)
#define NSOPTION_COLOUR(NAME, DEFAULT)

#include "desktop/options.h"
#if defined(riscos)
#include "riscos/options.h"
#elif defined(nsgtk)
#include "gtk/options.h"
#elif defined(nsbeos)
#include "beos/options.h"
#elif defined(nsamiga)
#include "amiga/options.h"
#elif defined(nsframebuffer)
#include "framebuffer/options.h"
#elif defined(nsatari)
#include "atari/options.h"
#elif defined(nsmonkey)
#include "monkey/options.h"
#elif defined(nswin32)
#include "windows/options.h"
#endif

#undef NSOPTION_BOOL
#undef NSOPTION_STRING
#undef NSOPTION_INTEGER
#undef NSOPTION_UINT
#undef NSOPTION_COLOUR



enum { OPTION_HTTP_PROXY_AUTH_NONE = 0,
       OPTION_HTTP_PROXY_AUTH_BASIC = 1,
       OPTION_HTTP_PROXY_AUTH_NTLM = 2 };

#define DEFAULT_MARGIN_TOP_MM 10
#define DEFAULT_MARGIN_BOTTOM_MM 10
#define DEFAULT_MARGIN_LEFT_MM 10
#define DEFAULT_MARGIN_RIGHT_MM 10
#define DEFAULT_EXPORT_SCALE 0.7

#ifndef DEFAULT_REFLOW_PERIOD
/** Default reflow time in cs */
#define DEFAULT_REFLOW_PERIOD 25
#endif

/** The options type. */
enum nsoption_type_e {
	OPTION_BOOL, /**< Option is a boolean. */
	OPTION_INTEGER, /**< Option is an integer. */
	OPTION_UINT, /**< Option is an unsigned integer */
	OPTION_STRING, /**< option is a heap allocated string. */
	OPTION_COLOUR /**< Option  is a netsurf colour. */
};

struct nsoption_s {
	const char *key;
	int key_len;
	enum nsoption_type_e type;
	union {
		bool b;
		int i;
		unsigned int u;
		char *s;
		const char *cs;
		colour c;
	} value;
};

/* construct the option enumeration */
#define NSOPTION_BOOL(NAME, DEFAULT) NSOPTION_##NAME,
#define NSOPTION_STRING(NAME, DEFAULT) NSOPTION_##NAME,
#define NSOPTION_INTEGER(NAME, DEFAULT) NSOPTION_##NAME,
#define NSOPTION_UINT(NAME, DEFAULT) NSOPTION_##NAME,
#define NSOPTION_COLOUR(NAME, DEFAULT) NSOPTION_##NAME,

enum nsoption_e {
#include "desktop/options.h"
#if defined(riscos)
#include "riscos/options.h"
#elif defined(nsgtk)
#include "gtk/options.h"
#elif defined(nsbeos)
#include "beos/options.h"
#elif defined(nsamiga)
#include "amiga/options.h"
#elif defined(nsframebuffer)
#include "framebuffer/options.h"
#elif defined(nsatari)
#include "atari/options.h"
#elif defined(nsmonkey)
#include "monkey/options.h"
#elif defined(nswin32)
#include "windows/options.h"
#endif
	NSOPTION_LISTEND /* end of list */
};

#undef NSOPTION_BOOL
#undef NSOPTION_STRING
#undef NSOPTION_INTEGER
#undef NSOPTION_UINT
#undef NSOPTION_COLOUR

/**
 * global active option table.
 */
extern struct nsoption_s *nsoptions;

/**
 * global default option table.
 */
extern struct nsoption_s *nsoptions_default;

/**
 * default setting callback.
 */
typedef nserror(nsoption_set_default_t)(struct nsoption_s *defaults);


/**
 * Initialise option system.
 *
 * @param set_default callback to allow the customisation of the default
 *                    options.
 * @param popts pointer to update to get options table or NULL.
 * @param pdefs pointer to update to get default options table or NULL.
 * @return The error status
 */
nserror nsoption_init(nsoption_set_default_t *set_default, struct nsoption_s **popts, struct nsoption_s **pdefs);


/**
 * Finalise option system
 *
 * Releases all resources allocated in the initialisation.
 *
 * @param opts the options table or NULL to use global table.
 * @param defs the default options table to use or NULL to use global table
 * return The error status
 */
nserror nsoption_finalise(struct nsoption_s *opts, struct nsoption_s *defs);


/**
 * Read choices file and set them in the passed table
 *
 * @param path The path to read the file from
 * @param opts The options table to enerate values from or NULL to use global
 * @return The error status
 */
nserror nsoption_read(const char *path, struct nsoption_s *opts);


/**
 * Write options that have changed from the defaults to a file.
 *
 * The \a nsoption_dump can be used to output all entries not just
 * changed ones.
 *
 * @param path The path to read the file from
 * @param opts The options table to enerate values from or NULL to use global
 * @param defs The default table to use or NULL to use global
 * @return The error status
 */
nserror nsoption_write(const char *path, struct nsoption_s *opts, struct nsoption_s *defs);


/**
 * Write all options to a stream.
 *
 * @param outf The stream to write to
 * @param opts The options table to enerate values from or NULL to use global
 * @return The error status
 */
nserror nsoption_dump(FILE *outf, struct nsoption_s *opts);


/**
 * Process commandline and set options approriately.
 *
 * @param pargc Pointer to the size of the argument vector.
 * @param argv The argument vector.
 * @param opts The options table to enerate values from or NULL to use global
 * @return The error status
 */
nserror nsoption_commandline(int *pargc, char **argv, struct nsoption_s *opts);


/**
 * Fill a buffer with an option using a format.
 *
 * The format string is copied into the output buffer with the
 * following replaced:
 * %k - The options key
 * %t - The options type
 * %V - value (HTML formatting)
 * %v - value (plain formatting)
 * %p - provenance either "user" or "default"
 *
 * @param string The buffer in which to place the results.
 * @param size The size of the string buffer.
 * @param option The option .
 * @param fmt The format string.
 * @return The number of bytes written to \a string or -1 on error
 */
int nsoption_snoptionf(char *string, size_t size, enum nsoption_e option, const char *fmt);


/**
 * Get the value of a boolean option.
 *
 * Gets the value of an option assuming it is a boolean type.
 * @note option type is unchecked so care must be taken in caller.
 */
#define nsoption_bool(OPTION) (nsoptions[NSOPTION_##OPTION].value.b)


/**
 * Get the value of an integer option.
 *
 * Gets the value of an option assuming it is a integer type.
 * @note option type is unchecked so care must be taken in caller.
 */
#define nsoption_int(OPTION) (nsoptions[NSOPTION_##OPTION].value.i)


/**
 * Get the value of an unsigned integer option.
 *
 * Gets the value of an option assuming it is a integer type.
 * @note option type is unchecked so care must be taken in caller.
 */
#define nsoption_uint(OPTION) (nsoptions[NSOPTION_##OPTION].value.u)


/**
 * Get the value of a string option.
 *
 * Gets the value of an option assuming it is a string type.
 * @note option type is unchecked so care must be taken in caller.
 */
#define nsoption_charp(OPTION) (nsoptions[NSOPTION_##OPTION].value.s)


/**
 * Get the value of a netsurf colour option.
 *
 * Gets the value of an option assuming it is a colour type.
 * @note option type is unchecked so care must be taken in caller.
 */
#define nsoption_colour(OPTION) (nsoptions[NSOPTION_##OPTION].value.c)


/** set a boolean option in the default table */
#define nsoption_set_bool(OPTION, VALUE) nsoptions[NSOPTION_##OPTION].value.b = VALUE


/** set an integer option in the default table */
#define nsoption_set_int(OPTION, VALUE) nsoptions[NSOPTION_##OPTION].value.i = VALUE

/** set an unsigned integer option in the default table */
#define nsoption_set_uint(OPTION, VALUE) nsoptions[NSOPTION_##OPTION].value.u = VALUE


/** set a colour option in the default table */
#define nsoption_set_colour(OPTION, VALUE) nsoptions[NSOPTION_##OPTION].value.c = VALUE


/**
 * Set string option in specified table.
 *
 * Sets the string option to the value given freeing any resources
 * currently allocated to the option. If the passed string is empty it
 * is converted to the NULL value.
 *
 * @param opts The table to set option in
 * @param option_idx The option
 * @param s The string to set. This is used directly and not copied.
 */
nserror nsoption_set_tbl_charp(struct nsoption_s *opts, enum nsoption_e option_idx, char *s);

/** set string option in default table */
#define nsoption_set_charp(OPTION, VALUE) \
	nsoption_set_tbl_charp(nsoptions, NSOPTION_##OPTION, VALUE)

/** set string option in default table if currently unset */
#define nsoption_setnull_charp(OPTION, VALUE)				\
	do {								\
		if (nsoptions[NSOPTION_##OPTION].value.s == NULL) {	\
			nsoption_set_tbl_charp(nsoptions, NSOPTION_##OPTION, VALUE); \
		} else {						\
			free(VALUE);					\
		}							\
	} while (0)

#endif
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/*
 * Copyright 2011 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * NetSurf URL handling (interface).
 */

#ifndef _NETSURF_UTILS_NSURL_H_
#define _NETSURF_UTILS_NSURL_H_

#include <libwapcaplet/libwapcaplet.h>
#include "utils/errors.h"


/** NetSurf URL object */
typedef struct nsurl nsurl;

/** A type for URL schemes */
enum nsurl_scheme_type {
	NSURL_SCHEME_OTHER,
	NSURL_SCHEME_HTTP,
	NSURL_SCHEME_HTTPS,
	NSURL_SCHEME_FILE,
	NSURL_SCHEME_FTP,
	NSURL_SCHEME_MAILTO,
	NSURL_SCHEME_DATA
};

typedef enum nsurl_component {
	NSURL_SCHEME		= (1 << 0),
	NSURL_USERNAME		= (1 << 1),
	NSURL_PASSWORD		= (1 << 2),
	NSURL_CREDENTIALS	= NSURL_USERNAME | NSURL_PASSWORD,
	NSURL_HOST		= (1 << 3),
	NSURL_PORT		= (1 << 4),
	NSURL_AUTHORITY		= NSURL_CREDENTIALS | NSURL_HOST | NSURL_PORT,
	NSURL_PATH		= (1 << 5),
	NSURL_QUERY		= (1 << 6),
	NSURL_COMPLETE		= NSURL_SCHEME | NSURL_AUTHORITY |
				  NSURL_PATH | NSURL_QUERY,
	NSURL_FRAGMENT		= (1 << 7),
	NSURL_WITH_FRAGMENT	= NSURL_COMPLETE | NSURL_FRAGMENT
} nsurl_component;


/**
 * Create a NetSurf URL object from a URL string
 *
 * \param url_s	  String to create NetSurf URL from
 * \param url	  Returns a NetSurf URL
 * \return NSERROR_OK on success, appropriate error otherwise
 *
 * If return value != NSERROR_OK, nothing will be returned in url.
 *
 * It is up to the client to call nsurl_unref when they are finished with
 * the created object.
 */
nserror nsurl_create(const char * const url_s, nsurl **url);


/**
 * Increment the reference count to a NetSurf URL object
 *
 * \param url	  NetSurf URL to create another reference to
 * \return The NetSurf URL pointer to use as the copy
 *
 * Use this when copying a NetSurf URL into a persistent data structure.
 */
nsurl *nsurl_ref(nsurl *url);


/**
 * Drop a reference to a NetSurf URL object
 *
 * \param url	  NetSurf URL to drop reference to
 *
 * When the reference count reaches zero then the NetSurf URL will be destroyed
 */
void nsurl_unref(nsurl *url);


/**
 * Compare two URLs
 *
 * \param url1	  First NetSurf URL
 * \param url2	  Second NetSurf URL
 * \param parts	  The URL components to be compared
 * \return true on match else false
 *
 */
bool nsurl_compare(const nsurl *url1, const nsurl *url2, nsurl_component parts);


/**
 * Get URL (section) as a string, from a NetSurf URL object
 *
 * \param url	  NetSurf URL
 * \param parts	  The required URL components.
 * \param url_s	  Returns a url string
 * \param url_l	  Returns length of url_s
 * \return NSERROR_OK on success, appropriate error otherwise
 *
 * If return value != NSERROR_OK, nothing will be returned in url_s or url_l.
 *
 * The string returned in url_s is owned by the client and it is up to them
 * to free it.  It includes a trailing '\0'.
 *
 * The length returned in url_l excludes the trailing '\0'.
 *
 * That the required URL components be consecutive is not enforced, however,
 * non-consecutive URL components generally make no sense.  The exception
 * is removal of credentials from a URL, such as for display in browser
 * window URL bar.  'NSURL_COMPLETE &~ NSURL_PASSWORD' would remove the
 * password from a complete URL.
 */
nserror nsurl_get(const nsurl *url, nsurl_component parts,
		char **url_s, size_t *url_l);


/**
 * Get part of a URL as a lwc_string, from a NetSurf URL object
 *
 * \param url	  NetSurf URL object
 * \param part	  The URL component required
 * \return the required component as an lwc_string, or NULL
 *
 * The caller owns the returned lwc_string and should call lwc_string_unref
 * when they are done with it.
 *
 * The valid values for the part parameter are:
 *    NSURL_SCHEME
 *    NSURL_USERNAME
 *    NSURL_PASSWORD
 *    NSURL_HOST
 *    NSURL_PORT
 *    NSURL_PATH
 *    NSURL_QUERY
 *    NSURL_FRAGMENT
 */
lwc_string *nsurl_get_component(const nsurl *url, nsurl_component part);


/**
 * Get the scheme type from a NetSurf URL object
 *
 * \param url   NetSurf URL object
 * \return The URL scheme type.
 */
enum nsurl_scheme_type nsurl_get_scheme_type(const nsurl *url);


/**
 * Enquire about the existence of componenets in a given URL
 *
 * \param url	  NetSurf URL object
 * \param part	  The URL components confirm existence of
 * \return true iff the component in question exists in url
 *
 * The valid values for the part parameter are:
 *    NSURL_SCHEME
 *    NSURL_USERNAME
 *    NSURL_PASSWORD
 *    NSURL_CREDENTIALS
 *    NSURL_HOST
 *    NSURL_PORT
 *    NSURL_PATH
 *    NSURL_QUERY
 *    NSURL_FRAGMENT
 */
bool nsurl_has_component(const nsurl *url, nsurl_component part);


/**
 * Access a NetSurf URL object as a string
 *
 * \param url	  NetSurf URL to retrieve a string pointer for.
 * \return the required string
 *
 * The returned string is owned by the NetSurf URL object.  It will die
 * with the NetSurf URL object.  Keep a reference to the URL if you need it.
 *
 * The returned string has a trailing '\0'.
 */
const char *nsurl_access(const nsurl *url);


/**
 * Variant of \ref nsurl_access for logging.
 *
 * \param url	  NetSurf URL to retrieve a string pointer for.
 * \return the required string
 *
 * This will not necessarily return the actual nsurl's URL, but something
 * that is suitable for recording to logs.  E.g. URLs with the `data` scheme
 * will return a simple place holder, to avoid repeatedly dumping loads of data.
 *
 * The returned string is owned by the NetSurf URL object.  It will die
 * with the NetSurf URL object.  Keep a reference to the URL if you need it.
 *
 * The returned string has a trailing '\0'.
 */
const char *nsurl_access_log(const nsurl *url);


/**
 * Get a UTF-8 string (for human readable IDNs) from a NetSurf URL object
 *
 * \param url	  NetSurf URL object
 * \param url_s	  Returns a url string
 * \param url_l	  Returns length of url_s
 * \return NSERROR_OK on success, appropriate error otherwise
 *
 * If return value != NSERROR_OK, nothing will be returned in url_s or url_l.
 *
 * The string returned in url_s is owned by the client and it is up to them
 * to free it.  It includes a trailing '\0'.
 *
 * The length returned in url_l excludes the trailing '\0'.
 */
nserror nsurl_get_utf8(const nsurl *url, char **url_s, size_t *url_l);


/**
 * Access a URL's path leaf as a string
 *
 * \param url	  NetSurf URL to retrieve a string pointer for.
 * \return the required string
 *
 * The returned string is owned by the NetSurf URL object.  It will die
 * with the NetSurf URL object.  Keep a reference to the URL if you need it.
 *
 * The returned string has a trailing '\0'.
 */
const char *nsurl_access_leaf(const nsurl *url);


/**
 * Find the length of a NetSurf URL object's URL, as returned by nsurl_access
 *
 * \param url	  NetSurf URL to find length of.
 * \return the required string
 *
 * The returned length excludes the trailing '\0'.
 */
size_t nsurl_length(const nsurl *url);


/**
 * Get a URL's hash value
 *
 * \param url	  NetSurf URL get hash value for.
 * \return the hash value
 */
uint32_t nsurl_hash(const nsurl *url);


/**
 * Join a base url to a relative link part, creating a new NetSurf URL object
 *
 * \param base	  NetSurf URL containing the base to join rel to
 * \param rel	  String containing the relative link part
 * \param joined  Returns joined NetSurf URL
 * \return NSERROR_OK on success, appropriate error otherwise
 *
 * If return value != NSERROR_OK, nothing will be returned in join.
 *
 * It is up to the client to call nsurl_unref when they are finished with
 * the created object.
 */
nserror nsurl_join(const nsurl *base, const char *rel, nsurl **joined);


/**
 * Create a NetSurf URL object without a fragment from a NetSurf URL
 *
 * \param url	  NetSurf URL to create new NetSurf URL from
 * \param no_frag Returns new NetSurf URL without fragment
 * \return NSERROR_OK on success, appropriate error otherwise
 *
 * If return value != NSERROR_OK, nothing will be returned in no_frag.
 *
 * It is up to the client to call nsurl_unref when they are finished with
 * the created object.
 */
nserror nsurl_defragment(const nsurl *url, nsurl **no_frag);


/**
 * Create a NetSurf URL object, adding a fragment to an existing URL object
 *
 * \param url	  NetSurf URL to create new NetSurf URL from
 * \param frag	  Fragment to add
 * \param new_url Returns new NetSurf URL without fragment
 * \return NSERROR_OK on success, appropriate error otherwise
 *
 * If return value != NSERROR_OK, nothing will be returned in new_url.
 *
 * It is up to the client to call nsurl_unref when they are finished with
 * the created object.
 *
 * Any fragment in url is replaced with frag in new_url.
 */
nserror nsurl_refragment(const nsurl *url, lwc_string *frag, nsurl **new_url);


/**
 * Create a NetSurf URL object, with query string replaced
 *
 * \param url	  NetSurf URL to create new NetSurf URL from
 * \param query	  Query string to use
 * \param new_url Returns new NetSurf URL with query string provided
 * \return NSERROR_OK on success, appropriate error otherwise
 *
 * If return value != NSERROR_OK, nothing will be returned in new_url.
 *
 * It is up to the client to call nsurl_unref when they are finished with
 * the created object.
 *
 * Any query component in url is replaced with query in new_url.
 *
 * Passing the empty string as a replacement will result in the query
 * component being removed.
 */
nserror nsurl_replace_query(const nsurl *url, const char *query,
		nsurl **new_url);


/**
 * Create a NetSurf URL object, with scheme replaced
 *
 * \param url	  NetSurf URL to create new NetSurf URL from
 * \param scheme  Scheme to use
 * \param new_url Returns new NetSurf URL with scheme provided
 * \return NSERROR_OK on success, appropriate error otherwise
 *
 * If return value != NSERROR_OK, nothing will be returned in new_url.
 *
 * It is up to the client to call nsurl_unref when they are finished with
 * the created object.
 *
 * Any scheme component in url is replaced with scheme in new_url.
 */
nserror nsurl_replace_scheme(const nsurl *url, lwc_string *scheme,
		nsurl **new_url);


/**
 * Attempt to find a nice filename for a URL.
 *
 * \param url		A NetSurf URL object to create a filename from
 * \param result	Updated to caller-owned string with filename
 * \param remove_extensions  remove any extensions from the filename
 * \return NSERROR_OK on success, appropriate error otherwise
 *
 * Caller must ensure string result string is freed, if NSERROR_OK returned.
 */
nserror nsurl_nice(const nsurl *url, char **result, bool remove_extensions);


/**
 * Create a NetSurf URL object for URL with parent location of an existing URL.
 *
 * \param url	  NetSurf URL to create new NetSurf URL from
 * \param new_url Returns new NetSurf URL with parent URL path
 * \return NSERROR_OK on success, appropriate error otherwise
 *
 * If return value != NSERROR_OK, nothing will be returned in new_url.
 *
 * It is up to the client to call nsurl_unref when they are finished with
 * the created object.
 *
 * As well as stripping top most path segment, query and fragments are stripped.
 */
nserror nsurl_parent(const nsurl *url, nsurl **new_url);

/**
 * Dump a NetSurf URL's internal components to stderr
 *
 * This is helper functionality for developers, and shouldn't be called
 * generally.
 *
 * \param url	The NetSurf URL to dump components of
 */
void nsurl_dump(const nsurl *url);

#endif







netsurf-vince/pdf/utils/nsurl/Makefile

# nsurl utils sources

S_NSURL := \
	nsurl.c \
	parse.c

S_NSURL := $(addprefix utils/nsurl/,$(S_NSURL))
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/*
 * Copyright 2011 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * NetSurf URL handling implementation.
 *
 * This is the common implementation of all URL handling within the
 * browser. This implementation is based upon RFC3986 although this has
 * been superceeded by https://url.spec.whatwg.org/ which is based on
 * actual contemporary implementations.
 *
 * Care must be taken with character encodings within this module as
 * the specifications work with specific ascii ranges and must not be
 * affected by locale. Hence the c library character type functions
 * are not used.
 */

#include <assert.h>
#include <libwapcaplet/libwapcaplet.h>
#include <stdlib.h>
#include <string.h>
#include <strings.h>
#include <inttypes.h>

#include "utils/ascii.h"
#include "utils/corestrings.h"
#include "utils/errors.h"
#include "utils/idna.h"
#include "utils/log.h"
#include "utils/nsurl/private.h"
#include "utils/nsurl.h"
#include "utils/utils.h"


/**
 * Compare two component values.
 *
 * Sets match to false if the components are not the same.
 * Does nothing if the components are the same, so ensure match is
 * preset to true.
 */
#define nsurl__component_compare(c1, c2, match)			\
	if (c1 && c2 && lwc_error_ok ==				\
			lwc_string_isequal(c1, c2, match)) {	\
		/* do nothing */                                \
	} else if (c1 || c2) {					\
		*match = false;					\
	}



/******************************************************************************
 * NetSurf URL Public API                                                     *
 ******************************************************************************/

/* exported interface, documented in nsurl.h */
nsurl *nsurl_ref(nsurl *url)
{
	assert(url != NULL);

	url->count++;

	return url;
}


/* exported interface, documented in nsurl.h */
void nsurl_unref(nsurl *url)
{
	assert(url != NULL);
	assert(url->count > 0);

	if (--url->count > 0)
		return;

	/* Release lwc strings */
	nsurl__components_destroy(&url->components);

	/* Free the NetSurf URL */
	free(url);
}


/* exported interface, documented in nsurl.h */
bool nsurl_compare(const nsurl *url1, const nsurl *url2, nsurl_component parts)
{
	bool match = true;

	assert(url1 != NULL);
	assert(url2 != NULL);

	/* Compare URL components */

	/* Path, host and query first, since they're most likely to differ */

	if (parts & NSURL_PATH) {
		nsurl__component_compare(url1->components.path,
				url2->components.path, &match);

		if (match == false)
			return false;
	}

	if (parts & NSURL_HOST) {
		nsurl__component_compare(url1->components.host,
				url2->components.host, &match);

		if (match == false)
			return false;
	}

	if (parts & NSURL_QUERY) {
		nsurl__component_compare(url1->components.query,
				url2->components.query, &match);

		if (match == false)
			return false;
	}

	if (parts & NSURL_SCHEME) {
		nsurl__component_compare(url1->components.scheme,
				url2->components.scheme, &match);

		if (match == false)
			return false;
	}

	if (parts & NSURL_USERNAME) {
		nsurl__component_compare(url1->components.username,
				url2->components.username, &match);

		if (match == false)
			return false;
	}

	if (parts & NSURL_PASSWORD) {
		nsurl__component_compare(url1->components.password,
				url2->components.password, &match);

		if (match == false)
			return false;
	}

	if (parts & NSURL_PORT) {
		nsurl__component_compare(url1->components.port,
				url2->components.port, &match);

		if (match == false)
			return false;
	}

	if (parts & NSURL_FRAGMENT) {
		nsurl__component_compare(url1->components.fragment,
				url2->components.fragment, &match);

		if (match == false)
			return false;
	}

	return true;
}


/* exported interface, documented in nsurl.h */
nserror nsurl_get(const nsurl *url, nsurl_component parts,
		char **url_s, size_t *url_l)
{
	assert(url != NULL);

	return nsurl__components_to_string(&(url->components), parts, 0,
			url_s, url_l);
}


/* exported interface, documented in nsurl.h */
lwc_string *nsurl_get_component(const nsurl *url, nsurl_component part)
{
	assert(url != NULL);

	switch (part) {
	case NSURL_SCHEME:
		return (url->components.scheme != NULL) ?
				lwc_string_ref(url->components.scheme) : NULL;

	case NSURL_USERNAME:
		return (url->components.username != NULL) ?
				lwc_string_ref(url->components.username) : NULL;

	case NSURL_PASSWORD:
		return (url->components.password != NULL) ?
				lwc_string_ref(url->components.password) : NULL;

	case NSURL_HOST:
		return (url->components.host != NULL) ?
				lwc_string_ref(url->components.host) : NULL;

	case NSURL_PORT:
		return (url->components.port != NULL) ?
				lwc_string_ref(url->components.port) : NULL;

	case NSURL_PATH:
		return (url->components.path != NULL) ?
				lwc_string_ref(url->components.path) : NULL;

	case NSURL_QUERY:
		return (url->components.query != NULL) ?
				lwc_string_ref(url->components.query) : NULL;

	case NSURL_FRAGMENT:
		return (url->components.fragment != NULL) ?
				lwc_string_ref(url->components.fragment) : NULL;

	default:
		NSLOG(netsurf, INFO,
		      "Unsupported value passed to part param.");
		assert(0);
	}

	return NULL;
}


/* exported interface, documented in nsurl.h */
enum nsurl_scheme_type nsurl_get_scheme_type(const nsurl *url)
{
	assert(url != NULL);

	return url->components.scheme_type;
}


/* exported interface, documented in nsurl.h */
bool nsurl_has_component(const nsurl *url, nsurl_component part)
{
	assert(url != NULL);

	switch (part) {
	case NSURL_SCHEME:
		if (url->components.scheme != NULL)
			return true;
		else
			return false;

	case NSURL_CREDENTIALS:
		/* Only username required for credentials section */
		/* Fall through */
	case NSURL_USERNAME:
		if (url->components.username != NULL)
			return true;
		else
			return false;

	case NSURL_PASSWORD:
		if (url->components.password != NULL)
			return true;
		else
			return false;

	case NSURL_HOST:
		if (url->components.host != NULL)
			return true;
		else
			return false;

	case NSURL_PORT:
		if (url->components.port != NULL)
			return true;
		else
			return false;

	case NSURL_PATH:
		if (url->components.path != NULL)
			return true;
		else
			return false;

	case NSURL_QUERY:
		if (url->components.query != NULL)
			return true;
		else
			return false;

	case NSURL_FRAGMENT:
		if (url->components.fragment != NULL)
			return true;
		else
			return false;

	default:
		NSLOG(netsurf, INFO,
		      "Unsupported value passed to part param.");
		assert(0);
	}

	return false;
}


/* exported interface, documented in nsurl.h */
const char *nsurl_access(const nsurl *url)
{
	assert(url != NULL);

	return url->string;
}


/* exported interface, documented in nsurl.h */
const char *nsurl_access_log(const nsurl *url)
{
	assert(url != NULL);

	if (url->components.scheme_type == NSURL_SCHEME_DATA) {
		return "[data url]";
	}

	return url->string;
}


/* exported interface, documented in nsurl.h */
nserror nsurl_get_utf8(const nsurl *url, char **url_s, size_t *url_l)
{
	nserror err;
	lwc_string *host;
	char *idna_host = NULL;
	size_t idna_host_len;
	char *scheme = NULL;
	size_t scheme_len;
	char *path = NULL;
	size_t path_len;

	assert(url != NULL);

	if (url->components.host == NULL) {
		return nsurl_get(url, NSURL_WITH_FRAGMENT, url_s, url_l);
	}

	host = url->components.host;
	err = idna_decode(lwc_string_data(host), lwc_string_length(host),
			&idna_host, &idna_host_len);
	if (err != NSERROR_OK) {
		goto cleanup;
	}

	err = nsurl_get(url,
			NSURL_SCHEME | NSURL_CREDENTIALS,
			&scheme, &scheme_len);
	if (err != NSERROR_OK) {
		goto cleanup;
	}

	err = nsurl_get(url,
			NSURL_PORT | NSURL_PATH | NSURL_QUERY | NSURL_FRAGMENT,
			&path, &path_len);
	if (err != NSERROR_OK) {
		goto cleanup;
	}

	*url_l = scheme_len + idna_host_len + path_len + 1; /* +1 for \0 */
	*url_s = malloc(*url_l);

	if (*url_s == NULL) {
		err = NSERROR_NOMEM;
		goto cleanup;
	}

	snprintf(*url_s, *url_l, "%s%s%s", scheme, idna_host, path);

	err = NSERROR_OK;

cleanup:
	free(idna_host);
	free(scheme);
	free(path);

	return err;
}


/* exported interface, documented in nsurl.h */
const char *nsurl_access_leaf(const nsurl *url)
{
	size_t path_len;
	const char *path;
	const char *leaf;

	assert(url != NULL);

	if (url->components.path == NULL)
		return "";

	path = lwc_string_data(url->components.path);
	path_len = lwc_string_length(url->components.path);

	if (path_len == 0)
		return "";

	if (path_len == 1 && *path == '/')
		return "/";

	leaf = path + path_len;

	do {
		leaf--;
	} while ((leaf != path) && (*leaf != '/'));

	if (*leaf == '/')
		leaf++;

	return leaf;
}


/* exported interface, documented in nsurl.h */
size_t nsurl_length(const nsurl *url)
{
	assert(url != NULL);

	return url->length;
}


/* exported interface, documented in nsurl.h */
uint32_t nsurl_hash(const nsurl *url)
{
	assert(url != NULL);

	return url->hash;
}


/* exported interface, documented in nsurl.h */
nserror nsurl_defragment(const nsurl *url, nsurl **no_frag)
{
	size_t length;
	char *pos;

	assert(url != NULL);

	/* check for source url having no fragment already */
	if (url->components.fragment == NULL) {
		*no_frag = (nsurl *)url;

		(*no_frag)->count++;

		return NSERROR_OK;
	}

	/* Find the change in length from url to new_url */
	length = url->length;
	if (url->components.fragment != NULL) {
		length -= 1 + lwc_string_length(url->components.fragment);
	}

	/* Create NetSurf URL object */
	*no_frag = malloc(sizeof(nsurl) + length + 1); /* Add 1 for \0 */
	if (*no_frag == NULL) {
		return NSERROR_NOMEM;
	}

	/* Copy components */
	(*no_frag)->components.scheme =
			nsurl__component_copy(url->components.scheme);
	(*no_frag)->components.username =
			nsurl__component_copy(url->components.username);
	(*no_frag)->components.password =
			nsurl__component_copy(url->components.password);
	(*no_frag)->components.host =
			nsurl__component_copy(url->components.host);
	(*no_frag)->components.port =
			nsurl__component_copy(url->components.port);
	(*no_frag)->components.path =
			nsurl__component_copy(url->components.path);
	(*no_frag)->components.query =
			nsurl__component_copy(url->components.query);
	(*no_frag)->components.fragment = NULL;

	(*no_frag)->components.scheme_type = url->components.scheme_type;

	(*no_frag)->length = length;

	/* Fill out the url string */
	pos = (*no_frag)->string;
	memcpy(pos, url->string, length);
	pos += length;
	*pos = '\0';

	/* Get the nsurl's hash */
	nsurl__calc_hash(*no_frag);

	/* Give the URL a reference */
	(*no_frag)->count = 1;

	return NSERROR_OK;
}


/* exported interface, documented in nsurl.h */
nserror nsurl_refragment(const nsurl *url, lwc_string *frag, nsurl **new_url)
{
	int frag_len;
	int base_len;
	char *pos;
	size_t len;

	assert(url != NULL);
	assert(frag != NULL);

	/* Find the change in length from url to new_url */
	base_len = url->length;
	if (url->components.fragment != NULL) {
		base_len -= 1 + lwc_string_length(url->components.fragment);
	}
	frag_len = lwc_string_length(frag);

	/* Set new_url's length */
	len = base_len + 1 /* # */ + frag_len;

	/* Create NetSurf URL object */
	*new_url = malloc(sizeof(nsurl) + len + 1); /* Add 1 for \0 */
	if (*new_url == NULL) {
		return NSERROR_NOMEM;
	}

	(*new_url)->length = len;

	/* Set string */
	pos = (*new_url)->string;
	memcpy(pos, url->string, base_len);
	pos += base_len;
	*pos = '#';
	memcpy(++pos, lwc_string_data(frag), frag_len);
	pos += frag_len;
	*pos = '\0';

	/* Copy components */
	(*new_url)->components.scheme =
			nsurl__component_copy(url->components.scheme);
	(*new_url)->components.username =
			nsurl__component_copy(url->components.username);
	(*new_url)->components.password =
			nsurl__component_copy(url->components.password);
	(*new_url)->components.host =
			nsurl__component_copy(url->components.host);
	(*new_url)->components.port =
			nsurl__component_copy(url->components.port);
	(*new_url)->components.path =
			nsurl__component_copy(url->components.path);
	(*new_url)->components.query =
			nsurl__component_copy(url->components.query);
	(*new_url)->components.fragment =
			lwc_string_ref(frag);

	(*new_url)->components.scheme_type = url->components.scheme_type;

	/* Get the nsurl's hash */
	nsurl__calc_hash(*new_url);

	/* Give the URL a reference */
	(*new_url)->count = 1;

	return NSERROR_OK;
}


/* exported interface, documented in nsurl.h */
nserror nsurl_replace_query(const nsurl *url, const char *query,
		nsurl **new_url)
{
	int query_len;    /* Length of new query string excluding '?' */
	int frag_len = 0; /* Length of fragment, excluding '#' */
	int base_len;     /* Length of URL up to start of query */
	char *pos;        /* current position in output string */
	size_t length;    /* new url string length */
	lwc_string *lwc_query = NULL;

	assert(url != NULL);
	assert(query != NULL);

	length = query_len = strlen(query);
	if (query_len > 0) {
		length++; /* allow for '?' */

		/* intern string */
		if (lwc_intern_string(query,
				      query_len,
				      &lwc_query) != lwc_error_ok) {
			return NSERROR_NOMEM;
		}
	}

	/* Find the change in length from url to new_url */
	base_len = url->length;
	if (url->components.query != NULL) {
		base_len -= (1 + lwc_string_length(url->components.query));
	}
	if (url->components.fragment != NULL) {
		frag_len = lwc_string_length(url->components.fragment);
		base_len -= (1 + frag_len);
		length += frag_len + 1; /* allow for '#' */
	}

	/* compute new url string length */
	length += base_len;

	/* Create NetSurf URL object */
	*new_url = malloc(sizeof(nsurl) + length + 1); /* Add 1 for \0 */
	if (*new_url == NULL) {
		if (query_len > 0) {
			lwc_string_unref(lwc_query);
		}
		return NSERROR_NOMEM;
	}

	(*new_url)->length = length;

	/* Set string */
	pos = (*new_url)->string;
	memcpy(pos, url->string, base_len);
	pos += base_len;
	if (query_len > 0) {
		*pos = '?';
		memcpy(++pos, query, query_len);
		pos += query_len;
	}
	if (url->components.fragment != NULL) {
		const char *frag = lwc_string_data(url->components.fragment);
		*pos = '#';
		memcpy(++pos, frag, frag_len);
		pos += frag_len;
	}
	*pos = '\0';

	/* Copy components */
	(*new_url)->components.scheme =
			nsurl__component_copy(url->components.scheme);
	(*new_url)->components.username =
			nsurl__component_copy(url->components.username);
	(*new_url)->components.password =
			nsurl__component_copy(url->components.password);
	(*new_url)->components.host =
			nsurl__component_copy(url->components.host);
	(*new_url)->components.port =
			nsurl__component_copy(url->components.port);
	(*new_url)->components.path =
			nsurl__component_copy(url->components.path);
	(*new_url)->components.query = lwc_query;
	(*new_url)->components.fragment =
			nsurl__component_copy(url->components.fragment);

	(*new_url)->components.scheme_type = url->components.scheme_type;

	/* Get the nsurl's hash */
	nsurl__calc_hash(*new_url);

	/* Give the URL a reference */
	(*new_url)->count = 1;

	return NSERROR_OK;
}


/* exported interface, documented in nsurl.h */
nserror nsurl_replace_scheme(const nsurl *url, lwc_string *scheme,
		nsurl **new_url)
{
	int scheme_len;
	int base_len;
	char *pos;
	size_t len;
	bool match;

	assert(url != NULL);
	assert(scheme != NULL);

	/* Get the length of the new scheme */
	scheme_len = lwc_string_length(scheme);

	/* Find the change in length from url to new_url */
	base_len = url->length;
	if (url->components.scheme != NULL) {
		base_len -= lwc_string_length(url->components.scheme);
	}

	/* Set new_url's length */
	len = base_len + scheme_len;

	/* Create NetSurf URL object */
	*new_url = malloc(sizeof(nsurl) + len + 1); /* Add 1 for \0 */
	if (*new_url == NULL) {
		return NSERROR_NOMEM;
	}

	(*new_url)->length = len;

	/* Set string */
	pos = (*new_url)->string;
	memcpy(pos, lwc_string_data(scheme), scheme_len);
	memcpy(pos + scheme_len,
			url->string + url->length - base_len, base_len);
	pos[len] = '\0';

	/* Copy components */
	(*new_url)->components.scheme = lwc_string_ref(scheme);
	(*new_url)->components.username =
			nsurl__component_copy(url->components.username);
	(*new_url)->components.password =
			nsurl__component_copy(url->components.password);
	(*new_url)->components.host =
			nsurl__component_copy(url->components.host);
	(*new_url)->components.port =
			nsurl__component_copy(url->components.port);
	(*new_url)->components.path =
			nsurl__component_copy(url->components.path);
	(*new_url)->components.query =
			nsurl__component_copy(url->components.query);
	(*new_url)->components.fragment =
			nsurl__component_copy(url->components.fragment);

	/* Compute new scheme type */
	if (lwc_string_caseless_isequal(scheme, corestring_lwc_http,
			&match) == lwc_error_ok && match == true) {
		(*new_url)->components.scheme_type = NSURL_SCHEME_HTTP;
	} else if (lwc_string_caseless_isequal(scheme, corestring_lwc_https,
			&match) == lwc_error_ok && match == true) {
		(*new_url)->components.scheme_type = NSURL_SCHEME_HTTPS;
	} else if (lwc_string_caseless_isequal(scheme, corestring_lwc_file,
			&match) == lwc_error_ok && match == true) {
		(*new_url)->components.scheme_type = NSURL_SCHEME_FILE;
	} else if (lwc_string_caseless_isequal(scheme, corestring_lwc_ftp,
			&match) == lwc_error_ok && match == true) {
		(*new_url)->components.scheme_type = NSURL_SCHEME_FTP;
	} else if (lwc_string_caseless_isequal(scheme, corestring_lwc_mailto,
			&match) == lwc_error_ok && match == true) {
		(*new_url)->components.scheme_type = NSURL_SCHEME_MAILTO;
	} else {
		(*new_url)->components.scheme_type = NSURL_SCHEME_OTHER;
	}

	/* Get the nsurl's hash */
	nsurl__calc_hash(*new_url);

	/* Give the URL a reference */
	(*new_url)->count = 1;

	return NSERROR_OK;
}


/* exported interface documented in utils/nsurl.h */
nserror nsurl_nice(const nsurl *url, char **result, bool remove_extensions)
{
	const char *data;
	size_t len;
	size_t pos;
	bool match;
	char *name;

	assert(url != NULL);

	*result = 0;

	/* extract the last component of the path, if possible */
	if ((url->components.path != NULL) &&
	    (lwc_string_length(url->components.path) != 0) &&
	    (lwc_string_isequal(url->components.path,
			corestring_lwc_slash_, &match) == lwc_error_ok) &&
	    (match == false)) {
		bool first = true;
		bool keep_looking;

		/* Get hold of the string data we're examining */
		data = lwc_string_data(url->components.path);
		len = lwc_string_length(url->components.path);
		pos = len;

		do {
			keep_looking = false;
			pos--;

			/* Find last '/' with stuff after it */
			while (pos != 0) {
				if (data[pos] == '/' && pos < len - 1) {
					break;
				}
				pos--;
			}

			if (pos == 0) {
				break;
			}

			if (first) {
				if (strncasecmp("/default.", data + pos,
						SLEN("/default.")) == 0) {
					keep_looking = true;

				} else if (strncasecmp("/index.",
							data + pos,
							6) == 0) {
					keep_looking = true;

				}
				first = false;
			}

		} while (keep_looking);

		if (data[pos] == '/')
			pos++;

		if (strncasecmp("default.", data + pos, 8) != 0 &&
				strncasecmp("index.", data + pos, 6) != 0) {
			size_t end = pos;
			while (data[end] != '\0' && data[end] != '/') {
				end++;
			}
			if (end - pos != 0) {
				name = malloc(end - pos + 1);
				if (name == NULL) {
					return NSERROR_NOMEM;
				}
				memcpy(name, data + pos, end - pos);
				name[end - pos] = '\0';
				if (remove_extensions) {
					/* strip any extenstion */
					char *dot = strchr(name, '.');
					if (dot && dot != name) {
						*dot = '\0';
					}
				}
				*result = name;
				return NSERROR_OK;
			}
		}
	}

	if (url->components.host != NULL) {
		name = strdup(lwc_string_data(url->components.host));

		for (pos = 0; name[pos] != '\0'; pos++) {
			if (name[pos] == '.') {
				name[pos] = '_';
			}
		}

		*result = name;
		return NSERROR_OK;
	}

	return NSERROR_NOT_FOUND;
}


/* exported interface, documented in nsurl.h */
nserror nsurl_parent(const nsurl *url, nsurl **new_url)
{
	lwc_string *lwc_path;
	size_t old_path_len, new_path_len;
	size_t len;
	const char* path = NULL;
	char *pos;

	assert(url != NULL);

	old_path_len = (url->components.path == NULL) ? 0 :
			lwc_string_length(url->components.path);

	/* Find new path length */
	if (old_path_len == 0) {
		new_path_len = old_path_len;
	} else {
		path = lwc_string_data(url->components.path);

		new_path_len = old_path_len;
		if (old_path_len > 1) {
			/* Skip over any trailing / */
			if (path[new_path_len - 1] == '/')
				new_path_len--;

			/* Work back to next / */
			while (new_path_len > 0 &&
					path[new_path_len - 1] != '/')
				new_path_len--;
		}
	}

	/* Find the length of new_url */
	len = url->length;
	if (url->components.query != NULL) {
		len -= lwc_string_length(url->components.query);
	}
	if (url->components.fragment != NULL) {
		len -= 1; /* # */
		len -= lwc_string_length(url->components.fragment);
	}
	len -= old_path_len - new_path_len;

	/* Create NetSurf URL object */
	*new_url = malloc(sizeof(nsurl) + len + 1); /* Add 1 for \0 */
	if (*new_url == NULL) {
		return NSERROR_NOMEM;
	}

	/* Make new path */
	if (old_path_len == 0) {
		lwc_path = NULL;
	} else if (old_path_len == new_path_len) {
		lwc_path = lwc_string_ref(url->components.path);
	} else {
		if (lwc_intern_string(path, new_path_len,
				&lwc_path) != lwc_error_ok) {
			free(*new_url);
			return NSERROR_NOMEM;
		}
	}

	(*new_url)->length = len;

	/* Set string */
	pos = (*new_url)->string;
	memcpy(pos, url->string, len);
	pos += len;
	*pos = '\0';

	/* Copy components */
	(*new_url)->components.scheme =
			nsurl__component_copy(url->components.scheme);
	(*new_url)->components.username =
			nsurl__component_copy(url->components.username);
	(*new_url)->components.password =
			nsurl__component_copy(url->components.password);
	(*new_url)->components.host =
			nsurl__component_copy(url->components.host);
	(*new_url)->components.port =
			nsurl__component_copy(url->components.port);
	(*new_url)->components.path = lwc_path;
	(*new_url)->components.query = NULL;
	(*new_url)->components.fragment = NULL;

	(*new_url)->components.scheme_type = url->components.scheme_type;

	/* Get the nsurl's hash */
	nsurl__calc_hash(*new_url);

	/* Give the URL a reference */
	(*new_url)->count = 1;

	return NSERROR_OK;
}

/* exported interface, documented in nsurl.h */
void nsurl_dump(const nsurl *url)
{
	fprintf(stderr, "nsurl components for %p "
			"(refs: %i hash: %"PRIx32"):\n",
			url, url->count, url->hash);

	if (url->components.scheme)
		fprintf(stderr, "  Scheme: %s\n",
				lwc_string_data(url->components.scheme));
	if (url->components.username)
		fprintf(stderr, "Username: %s\n",
				lwc_string_data(url->components.username));
	if (url->components.password)
		fprintf(stderr, "Password: %s\n",
				lwc_string_data(url->components.password));
	if (url->components.host)
		fprintf(stderr, "    Host: %s\n",
				lwc_string_data(url->components.host));
	if (url->components.port)
		fprintf(stderr, "    Port: %s\n",
				lwc_string_data(url->components.port));
	if (url->components.path)
		fprintf(stderr, "    Path: %s\n",
				lwc_string_data(url->components.path));
	if (url->components.query)
		fprintf(stderr, "   Query: %s\n",
				lwc_string_data(url->components.query));
	if (url->components.fragment)
		fprintf(stderr, "Fragment: %s\n",
				lwc_string_data(url->components.fragment));
}







netsurf-vince/pdf/utils/nsurl/parse.c

/*
 * Copyright 2011 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * NetSurf URL handling implementation.
 *
 * This is the common implementation of all URL handling within the
 * browser. This implementation is based upon RFC3986 although this has
 * been superceeded by https://url.spec.whatwg.org/ which is based on
 * actual contemporary implementations.
 *
 * Care must be taken with character encodings within this module as
 * the specifications work with specific ascii ranges and must not be
 * affected by locale. Hence the c library character type functions
 * are not used.
 */

#include <assert.h>
#include <libwapcaplet/libwapcaplet.h>
#include <stdlib.h>
#include <string.h>
#include <strings.h>

#include "netsurf/inttypes.h"

#include "utils/ascii.h"
#include "utils/corestrings.h"
#include "utils/errors.h"
#include "utils/idna.h"
#include "utils/log.h"
#include "utils/nsurl.h"
#include "utils/nsurl/private.h"
#include "utils/utils.h"


/** Marker set, indicating positions of sections within a URL string */
struct url_markers {
	size_t start; /** start of URL */
	size_t scheme_end;
	size_t authority;

	size_t colon_first;
	size_t at;
	size_t colon_last;

	size_t path;
	size_t query;
	size_t fragment;

	size_t end; /** end of URL */

	enum nsurl_scheme_type scheme_type;
};


/** Sections of a URL */
enum url_sections {
	URL_SCHEME,
	URL_CREDENTIALS,
	URL_HOST,
	URL_PATH,
	URL_QUERY,
	URL_FRAGMENT
};


/**
 * Return a hex digit for the given numerical value.
 *
 * \param digit the value to get the hex digit for.
 * \return character in range 0-9A-F
 */
inline static char digit2uppercase_hex(unsigned char digit) {
	assert(digit < 16);
	return "0123456789ABCDEF"[digit];
}

/**
 * determine if a character is unreserved
 *
 * \param c character to classify.
 * \return true if the character is unreserved else false.
 */
static bool nsurl__is_unreserved(unsigned char c)
{
	/* From RFC3986 section 2.3 (unreserved characters)
	 *
	 *      unreserved  = ALPHA / DIGIT / "-" / "." / "_" / "~"
	 *
	 */
	static const bool unreserved[256] = {
		false, false, false, false, false, false, false, false, /* 00 */
		false, false, false, false, false, false, false, false, /* 08 */
		false, false, false, false, false, false, false, false, /* 10 */
		false, false, false, false, false, false, false, false, /* 18 */
		false, false, false, false, false, false, false, false, /* 20 */
		false, false, false, false, false, true,  true,  false, /* 28 */
		true,  true,  true,  true,  true,  true,  true,  true,  /* 30 */
		true,  true,  false, false, false, false, false, false, /* 38 */
		false, true,  true,  true,  true,  true,  true,  true,  /* 40 */
		true,  true,  true,  true,  true,  true,  true,  true,  /* 48 */
		true,  true,  true,  true,  true,  true,  true,  true,  /* 50 */
		true,  true,  true,  false, false, false, false, true,  /* 58 */
		false, true,  true,  true,  true,  true,  true,  true,  /* 60 */
		true,  true,  true,  true,  true,  true,  true,  true,  /* 68 */
		true,  true,  true,  true,  true,  true,  true,  true,  /* 70 */
		true,  true,  true,  false, false, false, true,  false, /* 78 */
		false, false, false, false, false, false, false, false, /* 80 */
		false, false, false, false, false, false, false, false, /* 88 */
		false, false, false, false, false, false, false, false, /* 90 */
		false, false, false, false, false, false, false, false, /* 98 */
		false, false, false, false, false, false, false, false, /* A0 */
		false, false, false, false, false, false, false, false, /* A8 */
		false, false, false, false, false, false, false, false, /* B0 */
		false, false, false, false, false, false, false, false, /* B8 */
		false, false, false, false, false, false, false, false, /* C0 */
		false, false, false, false, false, false, false, false, /* C8 */
		false, false, false, false, false, false, false, false, /* D0 */
		false, false, false, false, false, false, false, false, /* D8 */
		false, false, false, false, false, false, false, false, /* E0 */
		false, false, false, false, false, false, false, false, /* E8 */
		false, false, false, false, false, false, false, false, /* F0 */
		false, false, false, false, false, false, false, false  /* F8 */
	};
	return unreserved[c];
}

/**
 * determine if a character should be percent escaped.
 *
 * The ASCII codes which should not be percent escaped
 *
 * \param c character to classify.
 * \return true if the character should not be escaped else false.
 */
static bool nsurl__is_no_escape(unsigned char c)
{
	static const bool no_escape[256] = {
		false, false, false, false, false, false, false, false, /* 00 */
		false, false, false, false, false, false, false, false, /* 08 */
		false, false, false, false, false, false, false, false, /* 10 */
		false, false, false, false, false, false, false, false, /* 18 */
		false, true,  false, true,  true,  false, true,  true,  /* 20 */
		true,  true,  true,  true,  true,  true,  true,  true,  /* 28 */
		true,  true,  true,  true,  true,  true,  true,  true,  /* 30 */
		true,  true,  true,  true,  false, true,  false, true,  /* 38 */
		true,  true,  true,  true,  true,  true,  true,  true,  /* 40 */
		true,  true,  true,  true,  true,  true,  true,  true,  /* 48 */
		true,  true,  true,  true,  true,  true,  true,  true,  /* 50 */
		true,  true,  true,  true,  false, true,  false, true,  /* 58 */
		false, true,  true,  true,  true,  true,  true,  true,  /* 60 */
		true,  true,  true,  true,  true,  true,  true,  true,  /* 68 */
		true,  true,  true,  true,  true,  true,  true,  true,  /* 70 */
		true,  true,  true,  false, true,  false, true,  false, /* 78 */
		false, false, false, false, false, false, false, false, /* 80 */
		false, false, false, false, false, false, false, false, /* 88 */
		false, false, false, false, false, false, false, false, /* 90 */
		false, false, false, false, false, false, false, false, /* 98 */
		false, false, false, false, false, false, false, false, /* A0 */
		false, false, false, false, false, false, false, false, /* A8 */
		false, false, false, false, false, false, false, false, /* B0 */
		false, false, false, false, false, false, false, false, /* B8 */
		false, false, false, false, false, false, false, false, /* C0 */
		false, false, false, false, false, false, false, false, /* C8 */
		false, false, false, false, false, false, false, false, /* D0 */
		false, false, false, false, false, false, false, false, /* D8 */
		false, false, false, false, false, false, false, false, /* E0 */
		false, false, false, false, false, false, false, false, /* E8 */
		false, false, false, false, false, false, false, false, /* F0 */
		false, false, false, false, false, false, false, false, /* F8 */
	};
	return no_escape[c];
}


/**
 * Obtains a set of markers delimiting sections in a URL string
 *
 * \param url_s		URL string
 * \param markers	Updated to mark sections in the URL string
 * \param joining	True iff URL string is a relative URL for joining
 */
static void nsurl__get_string_markers(const char * const url_s,
		struct url_markers *markers, bool joining)
{
	const char *pos = url_s; /** current position in url_s */
	bool is_http = false;
	bool trailing_whitespace = false;

	/* Initialise marker set */
	struct url_markers marker = { 0, 0, 0,   0, 0, 0,
				      0, 0, 0,   0, NSURL_SCHEME_OTHER };

	/* Skip any leading whitespace in url_s */
	while (ascii_is_space(*pos))
		pos++;

	/* Record start point */
	marker.start = pos - url_s;

	marker.scheme_end = marker.authority = marker.colon_first = marker.at =
			marker.colon_last = marker.path = marker.start;

	if (*pos == '\0') {
		/* Nothing but whitespace, early exit */
		marker.query = marker.fragment = marker.end = marker.path;
		*markers = marker;
		return;
	}

	/* Get scheme */
	if (ascii_is_alpha(*pos)) {
		pos++;

		while (*pos != ':' && *pos != '\0') {
			if (!ascii_is_alphanumerical(*pos) && (*pos != '+') &&
					(*pos != '-') && (*pos != '.')) {
				/* This character is not valid in the
				 * scheme */
				break;
			}
			pos++;
		}

		if (*pos == ':') {
			/* This delimits the end of the scheme */
			size_t off;

			marker.scheme_end = pos - url_s;

			off = marker.scheme_end - marker.start;

			/* Detect http(s) and mailto for scheme specifc
			 * normalisation */
			if (off == SLEN("http") &&
					(((*(pos - off + 0) == 'h') ||
					  (*(pos - off + 0) == 'H')) &&
					 ((*(pos - off + 1) == 't') ||
					  (*(pos - off + 1) == 'T')) &&
					 ((*(pos - off + 2) == 't') ||
					  (*(pos - off + 2) == 'T')) &&
					 ((*(pos - off + 3) == 'p') ||
					  (*(pos - off + 3) == 'P')))) {
				marker.scheme_type = NSURL_SCHEME_HTTP;
				is_http = true;
			} else if (off == SLEN("https") &&
					(((*(pos - off + 0) == 'h') ||
					  (*(pos - off + 0) == 'H')) &&
					 ((*(pos - off + 1) == 't') ||
					  (*(pos - off + 1) == 'T')) &&
					 ((*(pos - off + 2) == 't') ||
					  (*(pos - off + 2) == 'T')) &&
					 ((*(pos - off + 3) == 'p') ||
					  (*(pos - off + 3) == 'P')) &&
					 ((*(pos - off + 4) == 's') ||
					  (*(pos - off + 4) == 'S')))) {
				marker.scheme_type = NSURL_SCHEME_HTTPS;
				is_http = true;
			} else if (off == SLEN("file") &&
					(((*(pos - off + 0) == 'f') ||
					  (*(pos - off + 0) == 'F')) &&
					 ((*(pos - off + 1) == 'i') ||
					  (*(pos - off + 1) == 'I')) &&
					 ((*(pos - off + 2) == 'l') ||
					  (*(pos - off + 2) == 'L')) &&
					 ((*(pos - off + 3) == 'e') ||
					  (*(pos - off + 3) == 'E')))) {
				marker.scheme_type = NSURL_SCHEME_FILE;
			} else if (off == SLEN("ftp") &&
					(((*(pos - off + 0) == 'f') ||
					  (*(pos - off + 0) == 'F')) &&
					 ((*(pos - off + 1) == 't') ||
					  (*(pos - off + 1) == 'T')) &&
					 ((*(pos - off + 2) == 'p') ||
					  (*(pos - off + 2) == 'P')))) {
				marker.scheme_type = NSURL_SCHEME_FTP;
			} else if (off == SLEN("mailto") &&
					(((*(pos - off + 0) == 'm') ||
					  (*(pos - off + 0) == 'M')) &&
					 ((*(pos - off + 1) == 'a') ||
					  (*(pos - off + 1) == 'A')) &&
					 ((*(pos - off + 2) == 'i') ||
					  (*(pos - off + 2) == 'I')) &&
					 ((*(pos - off + 3) == 'l') ||
					  (*(pos - off + 3) == 'L')) &&
					 ((*(pos - off + 4) == 't') ||
					  (*(pos - off + 4) == 'T')) &&
					 ((*(pos - off + 5) == 'o') ||
					  (*(pos - off + 5) == 'O')))) {
				marker.scheme_type = NSURL_SCHEME_MAILTO;
			} else if (off == SLEN("data") &&
					(((*(pos - off + 0) == 'd') ||
					  (*(pos - off + 0) == 'D')) &&
					 ((*(pos - off + 1) == 'a') ||
					  (*(pos - off + 1) == 'A')) &&
					 ((*(pos - off + 2) == 't') ||
					  (*(pos - off + 2) == 'T')) &&
					 ((*(pos - off + 3) == 'a') ||
					  (*(pos - off + 3) == 'A')))) {
				marker.scheme_type = NSURL_SCHEME_DATA;
			}

			/* Skip over colon */
			pos++;

			/* Mark place as start of authority */
			marker.authority = marker.colon_first = marker.at =
					marker.colon_last = marker.path =
					pos - url_s;

		} else {
			/* Not found a scheme  */
			if (joining == false) {
				/* Assuming no scheme == http */
				marker.scheme_type = NSURL_SCHEME_HTTP;
				is_http = true;
			}
		}
	}

	/* Get authority
	 *
	 * Two slashes always indicates the start of an authority.
	 *
	 * We are more relaxed in the case of http:
	 *   a. when joining, one or more slashes indicates start of authority
	 *   b. when not joining, we assume authority if no scheme was present
	 * and in the case of mailto: when we assume there is an authority.
	 */
	if ((*pos == '/' && *(pos + 1) == '/') ||
			(is_http && ((joining && *pos == '/') ||
					(joining == false &&
					marker.scheme_end != marker.start))) ||
			marker.scheme_type == NSURL_SCHEME_MAILTO) {

		/* Skip over leading slashes */
		if (*pos == '/') {
			if (is_http == false) {
				if (*pos == '/') pos++;
				if (*pos == '/') pos++;
			} else {
				while (*pos == '/')
					pos++;
			}

			marker.authority = marker.colon_first = marker.at =
					marker.colon_last = marker.path =
					pos - url_s;
		}

		/* Need to get (or complete) the authority */
		while (*pos != '\0') {
			if (*pos == '/' || *pos == '?' || *pos == '#') {
				/* End of the authority */
				break;

			} else if (marker.scheme_type != NSURL_SCHEME_MAILTO &&
					*pos == ':' && marker.colon_first ==
					marker.authority) {
				/* could be username:password or host:port
				 * separator */
				marker.colon_first = pos - url_s;

			} else if (marker.scheme_type != NSURL_SCHEME_MAILTO &&
					*pos == ':' && marker.colon_first !=
					marker.authority) {
				/* could be host:port separator */
				marker.colon_last = pos - url_s;

			} else if (*pos == '@' && marker.at ==
					marker.authority) {
				/* Credentials @ host separator */
				marker.at = pos - url_s;
			}

			pos++;
		}

		marker.path = pos - url_s;

	} else if ((*pos == '\0' || *pos == '/') &&
			joining == false && is_http == true) {
		marker.path = pos - url_s;
	}

	/* Get path
	 *
	 * Needs to start with '/' if there's no authority
	 */
	if (*pos == '/' || ((marker.path == marker.authority) &&
			(*pos != '?') && (*pos != '#') && (*pos != '\0'))) {
		while (*(++pos) != '\0') {
			if (*pos == '?' || *pos == '#') {
				/* End of the path */
				break;
			}
		}
	}

	marker.query = pos - url_s;

	/* Get query */
	if (*pos == '?') {
		while (*(++pos) != '\0') {
			if (*pos == '#') {
				/* End of the query */
				break;
			}
		}
	}

	marker.fragment = pos - url_s;

	/* Get fragment */
	if (*pos == '#') {
		while (*(++pos) != '\0')
			;
	}

	/* We got to the end of url_s.
	 * Need to skip back over trailing whitespace to find end of URL */
	pos--;
	if (pos >= url_s && ascii_is_space(*pos)) {
		trailing_whitespace = true;
		while (pos >= url_s && ascii_is_space(*pos))
			pos--;
	}

	marker.end = pos + 1 - url_s;

	if (trailing_whitespace == true) {
		/* Ensure last url section doesn't pass end */
		if (marker.fragment > marker.end)
			marker.fragment = marker.end;
		if (marker.query > marker.end)
			marker.query = marker.end;
		if (marker.path > marker.end)
			marker.path = marker.end;
		if (marker.colon_last > marker.end)
			marker.colon_last = marker.end;
		if (marker.at > marker.end)
			marker.at = marker.end;
		if (marker.colon_last > marker.end)
			marker.colon_last = marker.end;
		if (marker.fragment > marker.end)
			marker.fragment = marker.end;
	}

	NSLOG(netsurf, DEEPDEBUG,
	      "marker.start: %"PRIsizet, marker.start);
	NSLOG(netsurf, DEEPDEBUG,
	      "marker.scheme_end: %"PRIsizet, marker.scheme_end);
	NSLOG(netsurf, DEEPDEBUG,
	      "marker.authority: %"PRIsizet, marker.authority);

	NSLOG(netsurf, DEEPDEBUG,
	      "marker.colon_first: %"PRIsizet, marker.colon_first);
	NSLOG(netsurf, DEEPDEBUG,
	      "marker.at: %"PRIsizet, marker.at);
	NSLOG(netsurf, DEEPDEBUG,
	      "marker.colon_last: %"PRIsizet, marker.colon_last);

	NSLOG(netsurf, DEEPDEBUG,
	      "marker.path: %"PRIsizet, marker.path);
	NSLOG(netsurf, DEEPDEBUG,
	      "marker.query: %"PRIsizet, marker.query);
	NSLOG(netsurf, DEEPDEBUG,
	      "marker.fragment: %"PRIsizet, marker.fragment);

	NSLOG(netsurf, DEEPDEBUG,
	      "marker.end: %"PRIsizet, marker.end);

	/* Got all the URL components pegged out now */
	*markers = marker;
}


/**
 * Remove dot segments from a path, as per rfc 3986, 5.2.4
 *
 * \param path		path to remove dot segments from ('\0' terminated)
 * \param output	path with dot segments removed
 * \return size of output
 */
static size_t nsurl__remove_dot_segments(char *path, char *output)
{
	char *path_pos = path;
	char *output_pos = output;

	while (*path_pos != '\0') {
		NSLOG(netsurf, DEEPDEBUG, " in:%s", path_pos);
		NSLOG(netsurf, DEEPDEBUG, "out:%.*s",
				(int)(output_pos - output), output);

		if (*path_pos == '.') {
			if (*(path_pos + 1) == '.' &&
					*(path_pos + 2) == '/') {
				/* Found prefix of "../" */
				path_pos += SLEN("../");
				continue;

			} else if (*(path_pos + 1) == '/') {
				/* Found prefix of "./" */
				path_pos += SLEN("./");
				continue;
			}
		} else if (*path_pos == '/' && *(path_pos + 1) == '.') {
			if (*(path_pos + 2) == '/') {
				/* Found prefix of "/./" */
				path_pos += SLEN("/.");
				continue;

			} else if (*(path_pos + 2) == '\0') {
				/* Found "/." at end of path */
				*(output_pos++) = '/';

				/* End of input path */
				break;

			} else if (*(path_pos + 2) == '.') {
				if (*(path_pos + 3) == '/') {
					/* Found prefix of "/../" */
					path_pos += SLEN("/..");

					if (output_pos > output)
						output_pos--;
					while (output_pos > output &&
							*output_pos != '/')
						output_pos--;

					continue;

				} else if (*(path_pos + 3) == '\0') {
					/* Found "/.." at end of path */

					while (output_pos > output &&
							*(output_pos -1 ) !='/')
						output_pos--;

					/* End of input path */
					break;
				}
			}
		} else if (*path_pos == '.') {
			if (*(path_pos + 1) == '\0') {
				/* Found "." at end of path */

				/* End of input path */
				break;

			} else if (*(path_pos + 1) == '.' &&
					*(path_pos + 2) == '\0') {
				/* Found ".." at end of path */

				/* End of input path */
				break;
			}
		}
		/* Copy first character into output path */
		*output_pos++ = *path_pos++;

		/* Copy up to but not including next '/' */
		  while ((*path_pos != '/') && (*path_pos != '\0'))
			*output_pos++ = *path_pos++;
	}

	return output_pos - output;
}


/**
 * Get the length of the longest section
 *
 * \param m	markers delimiting url sections in a string
 * \return the length of the longest section
 */
static size_t nsurl__get_longest_section(struct url_markers *m)
{
	size_t length = m->scheme_end - m->start;	/* scheme */

	if (length < m->at - m->authority)		/* credentials */
		length = m->at - m->authority;

	if (length < m->path - m->at)			/* host */
		length = m->path - m->at;

	if (length < m->query - m->path)		/* path */
		length = m->query - m->path;

	if (length < m->fragment - m->query)		/* query */
		length = m->fragment - m->query;

	if (length < m->end - m->fragment)		/* fragment */
		length = m->end - m->fragment;

	return length;
}


/**
 * Create the components of a NetSurf URL object for a section of a URL string
 *
 * \param url_s		URL string
 * \param section	Sets which section of URL string is to be normalised
 * \param pegs		Set of markers delimiting the URL string's sections
 * \param pos_norm	A buffer large enough for the normalised string (*3 + 1)
 * \param url		A NetSurf URL object, to which components may be added
 * \return NSERROR_OK on success, appropriate error otherwise
 *
 * The section of url_s is normalised appropriately.
 */
static nserror nsurl__create_from_section(const char * const url_s,
		const enum url_sections section,
		const struct url_markers *pegs,
		char *pos_norm,
		struct nsurl_components *url)
{
	nserror ret;
	int ascii_offset;
	int start = 0;
	int end = 0;
	const char *pos;
	const char *pos_url_s;
	char *norm_start = pos_norm;
	char *host;
	size_t copy_len;
	size_t length;
	size_t host_len;
	enum {
		NSURL_F_NO_PORT		= (1 << 0)
	} flags = 0;

	switch (section) {
	case URL_SCHEME:
		start = pegs->start;
		end = pegs->scheme_end;
		break;

	case URL_CREDENTIALS:
		start = pegs->authority;
		end = pegs->at;
		break;

	case URL_HOST:
		start = (pegs->at == pegs->authority &&
				*(url_s + pegs->at) != '@') ?
				pegs->at :
				pegs->at + 1;
		end = pegs->path;
		break;

	case URL_PATH:
		start = pegs->path;
		end = pegs->query;
		break;

	case URL_QUERY:
		start = (*(url_s + pegs->query) != '?') ?
				pegs->query :
				pegs->query + 1;
		end = pegs->fragment;
		break;

	case URL_FRAGMENT:
		start = (*(url_s + pegs->fragment) != '#') ?
				pegs->fragment :
				pegs->fragment + 1;
		end = pegs->end;
		break;
	}

	if (end < start)
		end = start;

	length = end - start;

	/* Stage 1: Normalise the required section */

	pos = pos_url_s = url_s + start;
	copy_len = 0;
	for (; pos < url_s + end; pos++) {
		if (*pos == '%' && (pos + 2 < url_s + end)) {
			/* Might be an escaped character needing unescaped */

			/* Find which character which was escaped */
			ascii_offset = ascii_hex_to_value_2_chars(*(pos + 1),
					*(pos + 2));

			if (ascii_offset < 0) {
				/* % with invalid hex digits. */
				copy_len++;
				continue;
			}

			if ((section != URL_SCHEME && section != URL_HOST) &&
				(nsurl__is_unreserved(ascii_offset) == false)) {
				/* This character should be escaped after all,
				 * just let it get copied */
				copy_len += 3;
				pos += 2;
				continue;
			}

			if (copy_len > 0) {
				/* Copy up to here */
				memcpy(pos_norm, pos_url_s, copy_len);
				pos_norm += copy_len;
				copy_len = 0;
			}

			/* Put the unescaped character in the normalised URL */
			*(pos_norm++) = (char)ascii_offset;
			pos += 2;
			pos_url_s = pos + 1;

			length -= 2;

		} else if ((section != URL_SCHEME && section != URL_HOST) &&
				(nsurl__is_no_escape(*pos) == false)) {

			/* This needs to be escaped */
			if (copy_len > 0) {
				/* Copy up to here */
				memcpy(pos_norm, pos_url_s, copy_len);
				pos_norm += copy_len;
				copy_len = 0;
			}

			/* escape */
			*(pos_norm++) = '%';
			*(pos_norm++) = digit2uppercase_hex(
					((unsigned char)*pos) >> 4);
			*(pos_norm++) = digit2uppercase_hex(
					((unsigned char)*pos) & 0xf);
			pos_url_s = pos + 1;

			length += 2;

		} else if ((section == URL_SCHEME || section == URL_HOST) &&
				ascii_is_alpha_upper(*pos)) {
			/* Lower case this letter */

			if (copy_len > 0) {
				/* Copy up to here */
				memcpy(pos_norm, pos_url_s, copy_len);
				pos_norm += copy_len;
				copy_len = 0;
			}
			/* Copy lower cased letter into normalised URL */
			*(pos_norm++) = ascii_to_lower(*pos);
			pos_url_s = pos + 1;

		} else {
			/* This character is safe in normalised URL */
			copy_len++;
		}
	}

	if (copy_len > 0) {
		/* Copy up to here */
		memcpy(pos_norm, pos_url_s, copy_len);
		pos_norm += copy_len;
	}

	/* Mark end of section */
	(*pos_norm) = '\0';

	/* Stage 2: Create the URL components for the required section */
	switch (section) {
	case URL_SCHEME:
		if (length == 0) {
			/* No scheme, assuming http */
			url->scheme = lwc_string_ref(corestring_lwc_http);
		} else {
			/* Add scheme to URL */
			if (lwc_intern_string(norm_start, length,
					&url->scheme) != lwc_error_ok) {
				return NSERROR_NOMEM;
			}
		}

		break;

	case URL_CREDENTIALS:
		url->username = NULL;
		url->password = NULL;

		/* file: URLs don't have credentials */
		if (url->scheme_type == NSURL_SCHEME_FILE) {
			break;
		}

		if (length != 0 && *norm_start != ':') {
			char *sec_start = norm_start;
			if (pegs->colon_first != pegs->authority &&
					pegs->at > pegs->colon_first + 1) {
				/* there's a password */
				sec_start += pegs->colon_first -
						pegs->authority + 1;
				if (lwc_intern_string(sec_start,
						pegs->at - pegs->colon_first -1,
						&url->password) !=
						lwc_error_ok) {
					return NSERROR_NOMEM;
				}

				/* update start pos and length for username */
				sec_start = norm_start;
				length -= pegs->at - pegs->colon_first;
			} else if (pegs->colon_first != pegs->authority &&
					pegs->at == pegs->colon_first + 1) {
				/* strip username colon */
				length--;
			}

			/* Username */
			if (lwc_intern_string(sec_start, length,
					&url->username) != lwc_error_ok) {
				return NSERROR_NOMEM;
			}
		}

		break;

	case URL_HOST:
		url->host = NULL;
		url->port = NULL;

		/* file: URLs don't have a host */
		if (url->scheme_type == NSURL_SCHEME_FILE) {
			break;
		}

		if (length != 0) {
			size_t colon = 0;
			char *sec_start = norm_start;
			if (pegs->at < pegs->colon_first &&
					pegs->colon_last == pegs->authority) {
				/* There's one colon and it's after @ marker */
				colon = pegs->colon_first;
			} else if (pegs->colon_last != pegs->authority) {
				/* There's more than one colon */
				colon = pegs->colon_last;
			} else {
				/* There's no colon that could be a port
				 * separator */
				flags |= NSURL_F_NO_PORT;
			}

			if (!(flags & NSURL_F_NO_PORT)) {
				/* Determine whether colon is a port separator
				 */
				sec_start += colon - pegs->at;
				while (++sec_start < norm_start + length) {
					if (!ascii_is_digit(*sec_start)) {
						/* Character after port isn't a
						 * digit; not a port separator
						 */
						flags |= NSURL_F_NO_PORT;
						break;
					}
				}
			}

			if (!(flags & NSURL_F_NO_PORT)) {
				/* There's a port */
				size_t skip = (pegs->at == pegs->authority) ?
						1 : 0;
				sec_start = norm_start + colon - pegs->at +
						skip;
				if (url->scheme != NULL &&
						url->scheme_type ==
						NSURL_SCHEME_HTTP &&
						length -
						(colon - pegs->at + skip) == 2 &&
						*sec_start == '8' &&
						*(sec_start + 1) == '0') {
					/* Scheme is http, and port is default
					 * (80) */
					flags |= NSURL_F_NO_PORT;
				}

				if (length <= (colon - pegs->at + skip)) {
					/* No space for a port after the colon
					 */
					flags |= NSURL_F_NO_PORT;
				}

				/* Add non-redundant ports to NetSurf URL */
				sec_start = norm_start + colon - pegs->at +
						skip;
				if (!(flags & NSURL_F_NO_PORT) &&
						lwc_intern_string(sec_start,
						length -
						(colon - pegs->at + skip),
						&url->port) != lwc_error_ok) {
					return NSERROR_NOMEM;
				}

				/* update length for host */
				skip = (pegs->at == pegs->authority) ? 0 : 1;
				length = colon - pegs->at - skip;
			}

			/* host */
			/* Encode host according to IDNA2008 */
			ret = idna_encode(norm_start, length, &host, &host_len);
			if (ret == NSERROR_OK) {
				/* valid idna encoding */
				if (lwc_intern_string(host, host_len,
						&url->host) != lwc_error_ok) {
					return NSERROR_NOMEM;
				}
				free(host);
			} else {
				/* fall back to straight interning */
				if (lwc_intern_string(norm_start, length,
						      &url->host) != lwc_error_ok) {
					return NSERROR_NOMEM;
				}
			}
		}

		break;

	case URL_PATH:
		if (length != 0) {
			if (lwc_intern_string(norm_start, length,
					&url->path) != lwc_error_ok) {
				return NSERROR_NOMEM;
			}
		} else if ((url->host != NULL &&
				url->scheme_type != NSURL_SCHEME_MAILTO) ||
				url->scheme_type == NSURL_SCHEME_FILE) {
			/* Set empty path to "/" if:
			 *   - there's a host and its not a mailto: URL
			 *   - its a file: URL
			 */
			if (lwc_intern_string("/", SLEN("/"),
					&url->path) != lwc_error_ok) {
				return NSERROR_NOMEM;
			}
		} else {
			url->path = NULL;
		}

		break;

	case URL_QUERY:
		if (length != 0) {
			if (lwc_intern_string(norm_start, length,
					&url->query) != lwc_error_ok) {
				return NSERROR_NOMEM;
			}
		} else {
			url->query = NULL;
		}

		break;

	case URL_FRAGMENT:
		if (length != 0) {
			if (lwc_intern_string(norm_start, length,
					&url->fragment) != lwc_error_ok) {
				return NSERROR_NOMEM;
			}
		} else {
			url->fragment = NULL;
		}

		break;
	}

	return NSERROR_OK;
}


/**
 * Get nsurl string info; total length, component lengths, & components present
 *
 * \param url		NetSurf URL components
 * \param parts		Which parts of the URL are required in the string
 * \param url_l		Updated to total string length
 * \param lengths	Updated with individual component lengths
 * \param pflags	Updated to contain relevant string flags
 */
static void nsurl__get_string_data(const struct nsurl_components *url,
		nsurl_component parts, size_t *url_l,
		struct nsurl_component_lengths *lengths,
		enum nsurl_string_flags *pflags)
{
	enum nsurl_string_flags flags = *pflags;
	*url_l = 0;

	/* Intersection of required parts and available parts gives
	 * the output parts */
	if (url->scheme && parts & NSURL_SCHEME) {
		flags |= NSURL_F_SCHEME;

		lengths->scheme = lwc_string_length(url->scheme);
		*url_l += lengths->scheme;
	}

	if (url->username && parts & NSURL_USERNAME) {
		flags |= NSURL_F_USERNAME;

		lengths->username = lwc_string_length(url->username);
		*url_l += lengths->username;
	}

	if (url->password && parts & NSURL_PASSWORD) {
		flags |= NSURL_F_PASSWORD;

		lengths->password = lwc_string_length(url->password);
		*url_l += SLEN(":") + lengths->password;
	}

	if (url->host && parts & NSURL_HOST) {
		flags |= NSURL_F_HOST;

		lengths->host = lwc_string_length(url->host);
		*url_l += lengths->host;
	}

	if (url->port && parts & NSURL_PORT) {
		flags |= NSURL_F_PORT;

		lengths->port = lwc_string_length(url->port);
		*url_l += SLEN(":") + lengths->port;
	}

	if (url->path && parts & NSURL_PATH) {
		flags |= NSURL_F_PATH;

		lengths->path = lwc_string_length(url->path);
		*url_l += lengths->path;
	}

	if (url->query && parts & NSURL_QUERY) {
		flags |= NSURL_F_QUERY;

		lengths->query = lwc_string_length(url->query);
		*url_l += lengths->query;
	}

	if (url->fragment && parts & NSURL_FRAGMENT) {
		flags |= NSURL_F_FRAGMENT;

		lengths->fragment = lwc_string_length(url->fragment);
		*url_l += lengths->fragment;
	}

	/* Turn on any spanned punctuation */
	if ((flags & NSURL_F_SCHEME) && (parts > NSURL_SCHEME)) {
		flags |= NSURL_F_SCHEME_PUNCTUATION;

		*url_l += SLEN(":");
	}

	if ((flags & NSURL_F_SCHEME) && (flags > NSURL_F_SCHEME) &&
			url->path && lwc_string_data(url->path)[0] == '/') {
		flags |= NSURL_F_AUTHORITY_PUNCTUATION;

		*url_l += SLEN("//");
	}

	if ((flags & (NSURL_F_USERNAME | NSURL_F_PASSWORD)) &&
				flags & NSURL_F_HOST) {
		flags |= NSURL_F_CREDENTIALS_PUNCTUATION;

		*url_l += SLEN("@");
	}

	/* spanned query question mark */
	if ((flags & ~(NSURL_F_QUERY | NSURL_F_FRAGMENT)) &&
	    (flags & NSURL_F_QUERY)) {
		flags |= NSURL_F_QUERY_PUNCTUATION;

		*url_l += SLEN("?");
	}

	/* spanned fragment hash mark */
	if ((flags & ~NSURL_F_FRAGMENT) && (flags & NSURL_F_FRAGMENT)) {
		flags |= NSURL_F_FRAGMENT_PUNCTUATION;

		*url_l += SLEN("#");
	}

	*pflags = flags;
}


/**
 * Copy url string into provided buffer
 *
 * \param url		NetSurf URL components
 * \param url_s		Updated to contain the string
 * \param l		Individual component lengths
 * \param flags		String flags
 */
static void nsurl__get_string(const struct nsurl_components *url, char *url_s,
		struct nsurl_component_lengths *l,
		enum nsurl_string_flags flags)
{
	char *pos;

	/* Copy the required parts into the url string */
	pos = url_s;

	if (flags & NSURL_F_SCHEME) {
		memcpy(pos, lwc_string_data(url->scheme), l->scheme);
		pos += l->scheme;
	}

	if (flags & NSURL_F_SCHEME_PUNCTUATION) {
		*(pos++) = ':';
	}

	if (flags & NSURL_F_AUTHORITY_PUNCTUATION) {
		*(pos++) = '/';
		*(pos++) = '/';
	}

	if (flags & NSURL_F_USERNAME) {
		memcpy(pos, lwc_string_data(url->username), l->username);
		pos += l->username;
	}

	if (flags & NSURL_F_PASSWORD) {
		*(pos++) = ':';
		memcpy(pos, lwc_string_data(url->password), l->password);
		pos += l->password;
	}

	if (flags & NSURL_F_CREDENTIALS_PUNCTUATION) {
		*(pos++) = '@';
	}

	if (flags & NSURL_F_HOST) {
		memcpy(pos, lwc_string_data(url->host), l->host);
		pos += l->host;
	}

	if (flags & NSURL_F_PORT) {
		*(pos++) = ':';
		memcpy(pos, lwc_string_data(url->port), l->port);
		pos += l->port;
	}

	if (flags & NSURL_F_PATH) {
		memcpy(pos, lwc_string_data(url->path), l->path);
		pos += l->path;
	}

	if (flags & NSURL_F_QUERY) {
		if (flags & NSURL_F_QUERY_PUNCTUATION)
			*(pos++) = '?';
		memcpy(pos, lwc_string_data(url->query), l->query);
		pos += l->query;
	}

	if (flags & NSURL_F_FRAGMENT) {
		if (flags & NSURL_F_FRAGMENT_PUNCTUATION)
			*(pos++) = '#';
		memcpy(pos, lwc_string_data(url->fragment), l->fragment);
		pos += l->fragment;
	}

	*pos = '\0';
}


/* exported interface, documented in nsurl.h */
nserror nsurl__components_to_string(
		const struct nsurl_components *components,
		nsurl_component parts, size_t pre_padding,
		char **url_s_out, size_t *url_l_out)
{
	struct nsurl_component_lengths str_len = { 0, 0, 0, 0,  0, 0, 0, 0 };
	enum nsurl_string_flags str_flags = 0;
	size_t url_l;
	char *url_s;

	assert(components != NULL);

	/* Get the string length and find which parts of url need copied */
	nsurl__get_string_data(components, parts, &url_l,
			&str_len, &str_flags);

	if (url_l == 0) {
		return NSERROR_BAD_URL;
	}

	/* Allocate memory for url string */
	url_s = malloc(pre_padding + url_l + 1); /* adding 1 for '\0' */
	if (url_s == NULL) {
		return NSERROR_NOMEM;
	}

	/* Copy the required parts into the url string */
	nsurl__get_string(components, url_s + pre_padding, &str_len, str_flags);

	*url_s_out = url_s;
	*url_l_out = url_l;

	return NSERROR_OK;
}


/**
 * Calculate hash value
 *
 * \param url		NetSurf URL object to set hash value for
 */
void nsurl__calc_hash(nsurl *url)
{
	uint32_t hash = 0;

	if (url->components.scheme)
		hash ^= lwc_string_hash_value(url->components.scheme);

	if (url->components.username)
		hash ^= lwc_string_hash_value(url->components.username);

	if (url->components.password)
		hash ^= lwc_string_hash_value(url->components.password);

	if (url->components.host)
		hash ^= lwc_string_hash_value(url->components.host);

	if (url->components.port)
		hash ^= lwc_string_hash_value(url->components.port);

	if (url->components.path)
		hash ^= lwc_string_hash_value(url->components.path);

	if (url->components.query)
		hash ^= lwc_string_hash_value(url->components.query);

	url->hash = hash;
}


/******************************************************************************
 * NetSurf URL Public API                                                     *
 ******************************************************************************/

/* exported interface, documented in nsurl.h */
nserror nsurl_create(const char * const url_s, nsurl **url)
{
	struct url_markers m;
	struct nsurl_components c;
	size_t length;
	char *buff;
	nserror e = NSERROR_OK;
	bool match;

	assert(url_s != NULL);

	/* Peg out the URL sections */
	nsurl__get_string_markers(url_s, &m, false);

	/* Get the length of the longest section */
	length = nsurl__get_longest_section(&m);

	/* Allocate enough memory to url escape the longest section */
	buff = malloc(length * 3 + 1);
	if (buff == NULL)
		return NSERROR_NOMEM;

	/* Set scheme type */
	c.scheme_type = m.scheme_type;

	/* Build NetSurf URL object from sections */
	e |= nsurl__create_from_section(url_s, URL_SCHEME, &m, buff, &c);
	e |= nsurl__create_from_section(url_s, URL_CREDENTIALS, &m, buff, &c);
	e |= nsurl__create_from_section(url_s, URL_HOST, &m, buff, &c);
	e |= nsurl__create_from_section(url_s, URL_PATH, &m, buff, &c);
	e |= nsurl__create_from_section(url_s, URL_QUERY, &m, buff, &c);
	e |= nsurl__create_from_section(url_s, URL_FRAGMENT, &m, buff, &c);

	/* Finished with buffer */
	free(buff);

	if (e != NSERROR_OK) {
		nsurl__components_destroy(&c);
		return NSERROR_NOMEM;
	}

	/* Validate URL */
	if ((lwc_string_isequal(c.scheme, corestring_lwc_http,
			&match) == lwc_error_ok && match == true) ||
			(lwc_string_isequal(c.scheme, corestring_lwc_https,
			&match) == lwc_error_ok && match == true)) {
		/* http, https must have host */
		if (c.host == NULL) {
			nsurl__components_destroy(&c);
			return NSERROR_BAD_URL;
		}
	}

	e = nsurl__components_to_string(&c, NSURL_WITH_FRAGMENT,
			offsetof(nsurl, string), (char **)url, &length);
	if (e != NSERROR_OK) {
		return e;
	}

	(*url)->components = c;
	(*url)->length = length;

	/* Get the nsurl's hash */
	nsurl__calc_hash(*url);

	/* Give the URL a reference */
	(*url)->count = 1;

	return NSERROR_OK;
}


/* exported interface, documented in nsurl.h */
nserror nsurl_join(const nsurl *base, const char *rel, nsurl **joined)
{
	struct url_markers m;
	struct nsurl_components c;
	size_t length;
	char *buff;
	char *buff_pos;
	char *buff_start;
	nserror error = 0;
	enum {
		NSURL_F_REL		=  0,
		NSURL_F_BASE_SCHEME	= (1 << 0),
		NSURL_F_BASE_AUTHORITY	= (1 << 1),
		NSURL_F_BASE_PATH	= (1 << 2),
		NSURL_F_MERGED_PATH	= (1 << 3),
		NSURL_F_BASE_QUERY	= (1 << 4)
	} joined_parts;

	assert(base != NULL);
	assert(rel != NULL);

	NSLOG(netsurf, DEEPDEBUG, "base: \"%s\", rel: \"%s\"",
			nsurl_access(base), rel);

	/* Peg out the URL sections */
	nsurl__get_string_markers(rel, &m, true);

	/* Get the length of the longest section */
	length = nsurl__get_longest_section(&m);

	/* Initially assume that the joined URL can be formed entierly from
	 * the relative URL.
	 */
	joined_parts = NSURL_F_REL;

	/* Update joined_compnents to indicate any required parts from the
	 * base URL.
	 */
	if (m.scheme_end - m.start <= 0) {
		/* The relative url has no scheme.
		 * Use base URL's scheme. */
		joined_parts |= NSURL_F_BASE_SCHEME;

		if (m.path - m.authority <= 0) {
			/* The relative URL has no authority.
			 * Use base URL's authority. */
			joined_parts |= NSURL_F_BASE_AUTHORITY;

			if (m.query - m.path <= 0) {
				/* The relative URL has no path.
				 * Use base URL's path. */
				joined_parts |= NSURL_F_BASE_PATH;

				if (m.fragment - m.query <= 0) {
					/* The relative URL has no query.
					 * Use base URL's query. */
					joined_parts |= NSURL_F_BASE_QUERY;
				}

			} else if (*(rel + m.path) != '/') {
				/* Relative URL has relative path */
				joined_parts |= NSURL_F_MERGED_PATH;
			}
		}
	}

	/* Allocate enough memory to url escape the longest section, plus
	 * space for path merging (if required).
	 */
	if (joined_parts & NSURL_F_MERGED_PATH) {
		/* Need to merge paths */
		length += (base->components.path != NULL) ?
				lwc_string_length(base->components.path) : 0;
	}
	length *= 4;
	/* Plus space for removing dots from path */
	length += (m.query - m.path) + ((base->components.path != NULL) ?
			lwc_string_length(base->components.path) : 0);

	buff = malloc(length + 5);
	if (buff == NULL) {
		return NSERROR_NOMEM;
	}

	buff_pos = buff;

	/* Form joined URL from base or rel components, as appropriate */

	if (joined_parts & NSURL_F_BASE_SCHEME) {
		c.scheme_type = base->components.scheme_type;

		c.scheme = nsurl__component_copy(base->components.scheme);
	} else {
		c.scheme_type = m.scheme_type;

		error = nsurl__create_from_section(rel, URL_SCHEME, &m,	buff, &c);
		if (error != NSERROR_OK) {
			free(buff);
			return error;
		}
	}

	if (joined_parts & NSURL_F_BASE_AUTHORITY) {
		c.username = nsurl__component_copy(base->components.username);
		c.password = nsurl__component_copy(base->components.password);
		c.host = nsurl__component_copy(base->components.host);
		c.port = nsurl__component_copy(base->components.port);
	} else {
		error = nsurl__create_from_section(rel, URL_CREDENTIALS, &m,
						   buff, &c);
		if (error == NSERROR_OK) {
			error = nsurl__create_from_section(rel, URL_HOST, &m,
							   buff, &c);
		}
		if (error != NSERROR_OK) {
			free(buff);
			return error;
		}
	}

	if (joined_parts & NSURL_F_BASE_PATH) {
		c.path = nsurl__component_copy(base->components.path);

	} else if (joined_parts & NSURL_F_MERGED_PATH) {
		struct url_markers m_path;
		size_t new_length;

		/* RFC3986 said to append relative path to "/" if the
		 * base path had no path and an authority.
		 *
		 * However, that specification is redundant, and base paths
		 * are normalised, so file, http, and https URLs will always
		 * have a non-empty path.  (Empty paths become "/".)
		 */

		{
			/* Append relative path to all but last segment of
			 * base path. */
			size_t path_end = lwc_string_length(
					base->components.path);
			const char *path = lwc_string_data(
					base->components.path);

			while (*(path + path_end) != '/' &&
					path_end != 0) {
				path_end--;
			}
			if (*(path + path_end) == '/')
				path_end++;

			/* Copy the base part */
			memcpy(buff_pos, path, path_end);
			buff_pos += path_end;

			/* Copy the relative part */
			memcpy(buff_pos, rel + m.path, m.query - m.path);
			buff_pos += m.query - m.path;
		}

		/* add termination to string */
		*buff_pos++ = '\0';

		new_length = nsurl__remove_dot_segments(buff, buff_pos);

		m_path.path = 0;
		m_path.query = new_length;

		buff_start = buff_pos + new_length;
		error = nsurl__create_from_section(buff_pos, URL_PATH, &m_path,
				buff_start, &c);
		if (error != NSERROR_OK) {
			free(buff);
			return error;
		}

	} else {
		struct url_markers m_path;
		size_t new_length;

		memcpy(buff_pos, rel + m.path, m.query - m.path);
		buff_pos += m.query - m.path;
		*(buff_pos++) = '\0';

		new_length = nsurl__remove_dot_segments(buff, buff_pos);

		m_path.path = 0;
		m_path.query = new_length;

		buff_start = buff_pos + new_length;

		error = nsurl__create_from_section(buff_pos, URL_PATH, &m_path,
				buff_start, &c);
		if (error != NSERROR_OK) {
			free(buff);
			return error;
		}
	}

	if (joined_parts & NSURL_F_BASE_QUERY) {
		c.query = nsurl__component_copy(base->components.query);
	} else {
		error = nsurl__create_from_section(rel, URL_QUERY, &m,
				buff, &c);
		if (error != NSERROR_OK) {
			free(buff);
			return error;
		}
	}

	error = nsurl__create_from_section(rel, URL_FRAGMENT, &m, buff, &c);

	/* Free temporary buffer */
	free(buff);

	if (error != NSERROR_OK) {
		return error;
	}

	error = nsurl__components_to_string(&c, NSURL_WITH_FRAGMENT,
			offsetof(nsurl, string), (char **)joined, &length);
	if (error != NSERROR_OK) {
		return error;
	}

	(*joined)->components = c;
	(*joined)->length = length;

	/* Get the nsurl's hash */
	nsurl__calc_hash(*joined);

	/* Give the URL a reference */
	(*joined)->count = 1;

	return NSERROR_OK;
}
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/*
 * Copyright 2011-2017 Michael Drake <tlsa@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_UTILS_NSURL_PRIVATE_H_
#define NETSURF_UTILS_NSURL_PRIVATE_H_

#include <libwapcaplet/libwapcaplet.h>

#include "utils/nsurl.h"
#include "utils/utils.h"


/**
 * nsurl components
 *
 * [scheme]://[username]:[password]@[host]:[port][path][?query]#[fragment]
 *
 * Note:
 *   "path" string includes preceding '/', if needed for the scheme
 *   "query" string always includes preceding '?'
 *
 * The other spanned punctuation is to be inserted when building URLs from
 * components.
 */
struct nsurl_components {
	lwc_string *scheme;
	lwc_string *username;
	lwc_string *password;
	lwc_string *host;
	lwc_string *port;
	lwc_string *path;
	lwc_string *query;
	lwc_string *fragment;

	enum nsurl_scheme_type scheme_type;
};


/**
 * NetSurf URL object
 */
struct nsurl {
	struct nsurl_components components;

	int count;	/* Number of references to NetSurf URL object */
	uint32_t hash;	/* Hash value for nsurl identification */

	size_t length;	/* Length of string */
	char string[FLEX_ARRAY_LEN_DECL];	/* Full URL as a string */
};


/** Marker set, indicating positions of sections within a URL string */
struct nsurl_component_lengths {
	size_t scheme;
	size_t username;
	size_t password;
	size_t host;
	size_t port;
	size_t path;
	size_t query;
	size_t fragment;
};


/** Flags indicating which parts of a URL string are required for a nsurl */
enum nsurl_string_flags {
	NSURL_F_SCHEME			= (1 << 0),
	NSURL_F_SCHEME_PUNCTUATION	= (1 << 1),
	NSURL_F_AUTHORITY_PUNCTUATION	= (1 << 2),
	NSURL_F_USERNAME		= (1 << 3),
	NSURL_F_PASSWORD		= (1 << 4),
	NSURL_F_CREDENTIALS_PUNCTUATION	= (1 << 5),
	NSURL_F_HOST			= (1 << 6),
	NSURL_F_PORT			= (1 << 7),
	NSURL_F_AUTHORITY		= (NSURL_F_USERNAME |
						NSURL_F_PASSWORD |
						NSURL_F_HOST |
						NSURL_F_PORT),
	NSURL_F_PATH			= (1 << 8),
	NSURL_F_QUERY_PUNCTUATION	= (1 << 9),
	NSURL_F_QUERY			= (1 << 10),
	NSURL_F_FRAGMENT_PUNCTUATION	= (1 << 11),
	NSURL_F_FRAGMENT		= (1 << 12)
};

/**
 * NULL-safe lwc_string_ref
 */
#define nsurl__component_copy(c) (c == NULL) ? NULL : lwc_string_ref(c)


/**
 * Convert a set of nsurl components to a single string
 *
 * \param[in]  components  The URL components to stitch together.
 * \param[in]  parts       The set of parts wanted in the string.
 * \param[in]  pre_padding Amount in bytes to pad the start of the string by.
 * \param[out] url_s_out   Returns allocated URL string.
 * \param[out] url_l_out   Returns byte length of string, excluding pre_padding.
 * \return NSERROR_OK on success, appropriate error otherwise.
 */
nserror nsurl__components_to_string(
		const struct nsurl_components *components,
		nsurl_component parts, size_t pre_padding,
		char **url_s_out, size_t *url_l_out);

/**
 * Calculate hash value
 *
 * \param url		NetSurf URL object to set hash value for
 */
void nsurl__calc_hash(nsurl *url);




/**
 * Destroy components
 *
 * \param c	url components
 */
static inline void nsurl__components_destroy(struct nsurl_components *c)
{
	if (c->scheme)
		lwc_string_unref(c->scheme);

	if (c->username)
		lwc_string_unref(c->username);

	if (c->password)
		lwc_string_unref(c->password);

	if (c->host)
		lwc_string_unref(c->host);

	if (c->port)
		lwc_string_unref(c->port);

	if (c->path)
		lwc_string_unref(c->path);

	if (c->query)
		lwc_string_unref(c->query);

	if (c->fragment)
		lwc_string_unref(c->fragment);
}

#endif
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/*
punycode-sample.c 2.0.0 (2004-Mar-21-Sun)
http://www.nicemice.net/idn/
Adam M. Costello
http://www.nicemice.net/amc/

This is ANSI C code (C89) implementing Punycode 1.0.x.
*/

/**********************************************************/
/* Implementation (would normally go in its own .c file): */

#include <string.h>

#include "punycode.h"

/*** Bootstring parameters for Punycode ***/

enum { base = 36, tmin = 1, tmax = 26, skew = 38, damp = 700,
       initial_bias = 72, initial_n = 0x80, delimiter = 0x2D };

/* basic(cp) tests whether cp is a basic code point: */
#define basic(cp) ((punycode_uint)(cp) < 0x80)

/* delim(cp) tests whether cp is a delimiter: */
#define delim(cp) ((cp) == delimiter)

/* decode_digit(cp) returns the numeric value of a basic code */
/* point (for use in representing integers) in the range 0 to */
/* base-1, or base if cp does not represent a value.          */

static punycode_uint decode_digit(punycode_uint cp)
{
  return  cp - 48 < 10 ? cp - 22 :  cp - 65 < 26 ? cp - 65 :
          cp - 97 < 26 ? cp - 97 :  base;
}

/* encode_digit(d,flag) returns the basic code point whose value      */
/* (when used for representing integers) is d, which needs to be in   */
/* the range 0 to base-1.  The lowercase form is used unless flag is  */
/* nonzero, in which case the uppercase form is used.  The behavior   */
/* is undefined if flag is nonzero and digit d has no uppercase form. */

static char encode_digit(punycode_uint d, int flag)
{
  return d + 22 + 75 * (d < 26) - ((flag != 0) << 5);
  /*  0..25 map to ASCII a..z or A..Z */
  /* 26..35 map to ASCII 0..9         */
}

/* flagged(bcp) tests whether a basic code point is flagged */
/* (uppercase).  The behavior is undefined if bcp is not a  */
/* basic code point.                                        */

#define flagged(bcp) ((punycode_uint)(bcp) - 65 < 26)

/* encode_basic(bcp,flag) forces a basic code point to lowercase */
/* if flag is zero, uppercase if flag is nonzero, and returns    */
/* the resulting code point.  The code point is unchanged if it  */
/* is caseless.  The behavior is undefined if bcp is not a basic */
/* code point.                                                   */

static char encode_basic(punycode_uint bcp, int flag)
{
  bcp -= (bcp - 97 < 26) << 5;
  return bcp + ((!flag && (bcp - 65 < 26)) << 5);
}

/*** Platform-specific constants ***/

/* maxint is the maximum value of a punycode_uint variable: */
static const punycode_uint maxint = -1;
/* Because maxint is unsigned, -1 becomes the maximum value. */

/*** Bias adaptation function ***/

static punycode_uint adapt(
  punycode_uint delta, punycode_uint numpoints, int firsttime )
{
  punycode_uint k;

  delta = firsttime ? delta / damp : delta >> 1;
  /* delta >> 1 is a faster way of doing delta / 2 */
  delta += delta / numpoints;

  for (k = 0;  delta > ((base - tmin) * tmax) / 2;  k += base) {
    delta /= base - tmin;
  }

  return k + (base - tmin + 1) * delta / (delta + skew);
}

/*** Main encode function ***/

enum punycode_status punycode_encode(
  size_t input_length_orig,
  const punycode_uint input[],
  const unsigned char case_flags[],
  size_t *output_length,
  char output[] )
{
  punycode_uint input_length, n, delta, h, b, bias, j, m, q, k, t;
  size_t out, max_out;

  /* The Punycode spec assumes that the input length is the same type */
  /* of integer as a code point, so we need to convert the size_t to  */
  /* a punycode_uint, which could overflow.                           */

  if (input_length_orig > maxint) return punycode_overflow;
  input_length = (punycode_uint) input_length_orig;

  /* Initialize the state: */

  n = initial_n;
  delta = 0;
  out = 0;
  max_out = *output_length;
  bias = initial_bias;

  /* Handle the basic code points: */

  for (j = 0;  j < input_length;  ++j) {
    if (basic(input[j])) {
      if (max_out - out < 2) return punycode_big_output;
      output[out++] = case_flags ?
        encode_basic(input[j], case_flags[j]) : (char) input[j];
    }
    /* else if (input[j] < n) return punycode_bad_input; */
    /* (not needed for Punycode with unsigned code points) */
  }

  h = b = (punycode_uint) out;
  /* cannot overflow because out <= input_length <= maxint */

  /* h is the number of code points that have been handled, b is the  */
  /* number of basic code points, and out is the number of ASCII code */
  /* points that have been output.                                    */

  if (b > 0) output[out++] = delimiter;

  /* Main encoding loop: */

  while (h < input_length) {
    /* All non-basic code points < n have been     */
    /* handled already.  Find the next larger one: */

    for (m = maxint, j = 0;  j < input_length;  ++j) {
      /* if (basic(input[j])) continue; */
      /* (not needed for Punycode) */
      if (input[j] >= n && input[j] < m) m = input[j];
    }

    /* Increase delta enough to advance the decoder's    */
    /* <n,i> state to <m,0>, but guard against overflow: */

    if (m - n > (maxint - delta) / (h + 1)) return punycode_overflow;
    delta += (m - n) * (h + 1);
    n = m;

    for (j = 0;  j < input_length;  ++j) {
      /* Punycode does not need to check whether input[j] is basic: */
      if (input[j] < n /* || basic(input[j]) */ ) {
        if (++delta == 0) return punycode_overflow;
      }

      if (input[j] == n) {
        /* Represent delta as a generalized variable-length integer: */

        for (q = delta, k = base;  ;  k += base) {
          if (out >= max_out) return punycode_big_output;
          t = k <= bias /* + tmin */ ? tmin :     /* +tmin not needed */
              k >= bias + tmax ? tmax : k - bias;
          if (q < t) break;
          output[out++] = encode_digit(t + (q - t) % (base - t), 0);
          q = (q - t) / (base - t);
        }

        output[out++] = encode_digit(q, case_flags && case_flags[j]);
        bias = adapt(delta, h + 1, h == b);
        delta = 0;
        ++h;
      }
    }

    ++delta, ++n;
  }

  *output_length = out;
  return punycode_success;
}

/*** Main decode function ***/

enum punycode_status punycode_decode(
  size_t input_length,
  const char input[],
  size_t *output_length,
  punycode_uint output[],
  unsigned char case_flags[] )
{
  punycode_uint n, out, i, max_out, bias, oldi, w, k, digit, t;
  size_t b, j, in;

  /* Initialize the state: */

  n = initial_n;
  out = i = 0;
  max_out = *output_length > maxint ? maxint
            : (punycode_uint) *output_length;
  bias = initial_bias;

  /* Handle the basic code points:  Let b be the number of input code */
  /* points before the last delimiter, or 0 if there is none, then    */
  /* copy the first b code points to the output.                      */

  for (b = j = 0;  j < input_length;  ++j)  if (delim(input[j])) b = j;
  if (b > max_out) return punycode_big_output;

  for (j = 0;  j < b;  ++j) {
    if (case_flags) case_flags[out] = flagged(input[j]);
    if (!basic(input[j])) return punycode_bad_input;
    output[out++] = input[j];
  }

  /* Main decoding loop:  Start just after the last delimiter if any  */
  /* basic code points were copied; start at the beginning otherwise. */

  for (in = b > 0 ? b + 1 : 0;  in < input_length;  ++out) {

    /* in is the index of the next ASCII code point to be consumed, */
    /* and out is the number of code points in the output array.    */

    /* Decode a generalized variable-length integer into delta,  */
    /* which gets added to i.  The overflow checking is easier   */
    /* if we increase i as we go, then subtract off its starting */
    /* value at the end to obtain delta.                         */

    for (oldi = i, w = 1, k = base;  ;  k += base) {
      if (in >= input_length) return punycode_bad_input;
      digit = decode_digit(input[in++]);
      if (digit >= base) return punycode_bad_input;
      if (digit > (maxint - i) / w) return punycode_overflow;
      i += digit * w;
      t = k <= bias /* + tmin */ ? tmin :     /* +tmin not needed */
          k >= bias + tmax ? tmax : k - bias;
      if (digit < t) break;
      if (w > maxint / (base - t)) return punycode_overflow;
      w *= (base - t);
    }

    bias = adapt(i - oldi, out + 1, oldi == 0);

    /* i was supposed to wrap around from out+1 to 0,   */
    /* incrementing n each time, so we'll fix that now: */

    if (i / (out + 1) > maxint - n) return punycode_overflow;
    n += i / (out + 1);
    i %= (out + 1);

    /* Insert n at position i of the output: */

    /* not needed for Punycode: */
    /* if (basic(n)) return punycode_bad_input; */
    if (out >= max_out) return punycode_big_output;

    if (case_flags) {
      memmove(case_flags + i + 1, case_flags + i, out - i);
      /* Case of last ASCII code point determines case flag: */
      case_flags[i] = flagged(input[in - 1]);
    }

    memmove(output + i + 1, output + i, (out - i) * sizeof *output);
    output[i++] = n;
  }

  *output_length = (size_t) out;
  /* cannot overflow because out <= old value of *output_length */
  return punycode_success;
}
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/*
punycode-sample.c 2.0.0 (2004-Mar-21-Sun)
http://www.nicemice.net/idn/
Adam M. Costello
http://www.nicemice.net/amc/

This is ANSI C code (C89) implementing Punycode 1.0.x.

This single file contains three sections (an interface, an
implementation, and a wrapper for testing) that would normally belong
in three separate files (punycode.h, punycode.c, punycode-test.c), but
here they are bundled into one file (punycode-sample.c) for convenient
testing.  Anyone wishing to reuse this code will probably want to split
it apart.

*/

/************************************************************/
/* Public interface (would normally go in its own .h file): */

#include <limits.h>
#include <stddef.h>

enum punycode_status {
  punycode_success    = 0,
  punycode_bad_input  = 1, /* Input is invalid.                       */
  punycode_big_output = 2, /* Output would exceed the space provided. */
  punycode_overflow   = 3  /* Wider integers needed to process input. */
};

/* punycode_uint needs to be unsigned and needs to be */
/* at least 26 bits wide.  The particular type can be */
/* specified by defining PUNYCODE_UINT, otherwise a   */
/* suitable type will be chosen automatically.        */

#ifdef PUNYCODE_UINT
  typedef PUNYCODE_UINT punycode_uint;
#elif UINT_MAX >= (1 << 26) - 1
  typedef unsigned int punycode_uint;
#else
  typedef unsigned long punycode_uint;
#endif

enum punycode_status punycode_encode(
  size_t,                 /* input_length  */
  const punycode_uint [], /* input         */
  const unsigned char [], /* case_flags    */
  size_t *,               /* output_length */
  char []                 /* output        */
);

/*
    punycode_encode() converts a sequence of code points (presumed to be
    Unicode code points) to Punycode.

    Input arguments (to be supplied by the caller):

        input_length
            The number of code points in the input array and the number
            of flags in the case_flags array.

        input
            An array of code points.  They are presumed to be Unicode
            code points, but that is not strictly necessary.  The
            array contains code points, not code units.  UTF-16 uses
            code units D800 through DFFF to refer to code points
            10000..10FFFF.  The code points D800..DFFF do not occur in
            any valid Unicode string.  The code points that can occur in
            Unicode strings (0..D7FF and E000..10FFFF) are also called
            Unicode scalar values.

        case_flags
            A null pointer or an array of boolean values parallel to
            the input array.  Nonzero (true, flagged) suggests that the
            corresponding Unicode character be forced to uppercase after
            being decoded (if possible), and zero (false, unflagged)
            suggests that it be forced to lowercase (if possible).
            ASCII code points (0..7F) are encoded literally, except that
            ASCII letters are forced to uppercase or lowercase according
            to the corresponding case flags.  If case_flags is a null
            pointer then ASCII letters are left as they are, and other
            code points are treated as unflagged.

    Output arguments (to be filled in by the function):

        output
            An array of ASCII code points.  It is *not* null-terminated;
            it will contain zeros if and only if the input contains
            zeros.  (Of course the caller can leave room for a
            terminator and add one if needed.)

    Input/output arguments (to be supplied by the caller and overwritten
    by the function):

        output_length
            The caller passes in the maximum number of ASCII code points
            that it can receive.  On successful return it will contain
            the number of ASCII code points actually output.

    Return value:

        Can be any of the punycode_status values defined above except
        punycode_bad_input.  If not punycode_success, then output_size
        and output might contain garbage.
*/

enum punycode_status punycode_decode(
  size_t,           /* input_length  */
  const char [],    /* input         */
  size_t *,         /* output_length */
  punycode_uint [], /* output        */
  unsigned char []  /* case_flags    */
);

/*
    punycode_decode() converts Punycode to a sequence of code points
    (presumed to be Unicode code points).

    Input arguments (to be supplied by the caller):

        input_length
            The number of ASCII code points in the input array.

        input
            An array of ASCII code points (0..7F).

    Output arguments (to be filled in by the function):

        output
            An array of code points like the input argument of
            punycode_encode() (see above).

        case_flags
            A null pointer (if the flags are not needed by the caller)
            or an array of boolean values parallel to the output array.
            Nonzero (true, flagged) suggests that the corresponding
            Unicode character be forced to uppercase by the caller (if
            possible), and zero (false, unflagged) suggests that it
            be forced to lowercase (if possible).  ASCII code points
            (0..7F) are output already in the proper case, but their
            flags will be set appropriately so that applying the flags
            would be harmless.

    Input/output arguments (to be supplied by the caller and overwritten
    by the function):

        output_length
            The caller passes in the maximum number of code points
            that it can receive into the output array (which is also
            the maximum number of flags that it can receive into the
            case_flags array, if case_flags is not a null pointer).  On
            successful return it will contain the number of code points
            actually output (which is also the number of flags actually
            output, if case_flags is not a null pointer).  The decoder
            will never need to output more code points than the number
            of ASCII code points in the input, because of the way the
            encoding is defined.  The number of code points output
            cannot exceed the maximum possible value of a punycode_uint,
            even if the supplied output_length is greater than that.

    Return value:

        Can be any of the punycode_status values defined above.  If not
        punycode_success, then output_length, output, and case_flags
        might contain garbage.
*/
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/*
 * Copyright 2019 Vincent Sanders <vince@netxurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef NETSURF_UTILS_REGEX_H_
#define NETSURF_UTILS_REGEX_H_

#include "utils/config.h"

#ifdef HAVE_REGEX
#include <sys/types.h>
#include <regex.h>
#else

#define REG_NOMATCH 1

#define REG_EXTENDED 1
#define REG_ICASE (1 << 1)
#define REG_NEWLINE (1 << 2)
#define REG_NOSUB (1 << 3)

typedef ssize_t regoff_t;

typedef struct {
	size_t re_nsub; /* Number of parenthesized subexpressions.*/
} regex_t;


typedef struct {
	regoff_t rm_so; /* Byte offset from start of string to start
			 *  of substring.
			 */
	regoff_t rm_eo; /* Byte offset from start of string of the
			 *  first character after the end of substring.
			 */
} regmatch_t;


int regcomp(regex_t *restrict preg, const char *restrictregex, int cflags);

size_t regerror(int errorcode, const regex_t *restrict preg, char *restrict errbuf, size_t errbuf_size);

int regexec(const regex_t *restrict preg, const char *restrict string, size_t nmatch, regmatch_t pmatch[restrict], int eflags);

void regfree(regex_t *preg);

#endif

#endif
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/*
 * Copyright 2006, 2007 Daniel Silverstone <dsilvers@digital-scurf.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * Ring list structure.
 *
 * Rings are structures which have an r_next pointer and an r_prev
 * pointer which are always initialised and always point at the next
 * or previous element respectively.
 *
 * The degenerate case of a single element in the ring simply points
 * at itself in both directions. A zero element ring is NULL.
 *
 * Some of the ring functions are specific to the fetcher but may be
 * of use to others and are thus included here.
 */

#ifndef _NETSURF_UTILS_RING_H_
#define _NETSURF_UTILS_RING_H_


/** Insert the given item into the specified ring.
 * Assumes that the element is zeroed as appropriate.
 */
#define RING_INSERT(ring,element) \
	/*LOG("RING_INSERT(%s, %p(%s))", #ring, element, element->host);*/ \
	if (ring) { \
		element->r_next = ring; \
		element->r_prev = ring->r_prev; \
		ring->r_prev = element; \
		element->r_prev->r_next = element; \
	} else \
		ring = element->r_prev = element->r_next = element

/** Remove the given element from the specified ring.
 * Will zero the element as needed
 */
#define RING_REMOVE(ring, element) \
	/*LOG("RING_REMOVE(%s, %p(%s)", #ring, element, element->host);*/ \
	if (element->r_next != element ) { \
		/* Not the only thing in the ring */ \
		element->r_next->r_prev = element->r_prev; \
		element->r_prev->r_next = element->r_next; \
		if (ring == element) ring = element->r_next; \
	} else { \
		/* Only thing in the ring */ \
		ring = 0; \
	} \
	element->r_next = element->r_prev = 0

/** Find the element (by hostname) in the given ring, leave it in the
 * provided element variable
 */
#define RING_FINDBYLWCHOST(ring, element, lwc_hostname) \
	/*LOG("RING_FINDBYHOST(%s, %s)", #ring, hostname);*/ \
	if (ring) { \
		bool found = false; \
		element = ring; \
		do { \
			if (lwc_string_isequal(element->host, lwc_hostname, \
					&found) == lwc_error_ok && \
					found == true) { \
				break; \
			} \
			element = element->r_next; \
		} while (element != ring); \
		if (!found) element = 0; \
	} else element = 0

/** Measure the size of a ring and put it in the supplied variable */
#define RING_GETSIZE(ringtype, ring, sizevar) \
	/*LOG("RING_GETSIZE(%s)", #ring);*/ \
	if (ring) { \
		ringtype *p = ring; \
		sizevar = 0; \
		do { \
			sizevar++; \
			p = p->r_next; \
		} while (p != ring); \
	} else sizevar = 0

/** Count the number of elements in the ring which match the provided lwc_hostname */
#define RING_COUNTBYLWCHOST(ringtype, ring, sizevar, lwc_hostname) \
	/*LOG("RING_COUNTBYHOST(%s, %s)", #ring, hostname);*/ \
	if (ring) { \
		ringtype *p = ring; \
		sizevar = 0; \
		do { \
			bool matches = false; \
			/* nsurl guarantees lowercase host */ \
			if (lwc_string_isequal(p->host, lwc_hostname, \
					&matches) == lwc_error_ok) \
				if (matches) \
					sizevar++; \
			p = p->r_next; \
		} while (p != ring); \
	} else sizevar = 0

/*
 * Ring iteration works as follows:
 *
 * RING_ITERATE_START(ringtype, ring, iteratorptr) {
 *    code_using(iteratorptr);
 * } RING_ITERATE_END(ring, iteratorptr);
 *
 * If you want to stop iterating (e.g. you found your answer)
 * RING_ITERATE_STOP(ring, iteratorptr);
 * You *MUST* abort the iteration if you do something to modify
 * the ring such as deleting or adding an element.
 */

#define RING_ITERATE_START(ringtype, ring, iteratorptr) \
	if (ring != NULL) {				\
		ringtype *iteratorptr = ring;		\
		do {					\
			do {				\
			
#define RING_ITERATE_STOP(ring, iteratorptr)	\
	goto iteration_end_ring##_##iteratorptr

#define RING_ITERATE_END(ring, iteratorptr)		\
			} while (false);		\
			iteratorptr = iteratorptr->r_next;	\
		} while (iteratorptr != ring);		\
	}						\
	iteration_end_ring##_##iteratorptr:

#endif
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/*
 * Copyright 2020 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * helpers for X509 certificate chains
 */

#include <stdlib.h>
#include <stdint.h>
#include <string.h>
#include <nsutils/base64.h>

#include "utils/errors.h"
#include "utils/log.h"
#include "utils/nsurl.h"

#include "netsurf/ssl_certs.h"

/*
 * create new certificate chain
 *
 * exported interface documented in netsurf/ssl_certs.h
 */
nserror
cert_chain_alloc(size_t depth, struct cert_chain **chain_out)
{
	struct cert_chain* chain;

	chain = calloc(1, sizeof(struct cert_chain));
	if (chain == NULL) {
		return NSERROR_NOMEM;
	}

	chain->depth = depth;

	*chain_out = chain;

	return NSERROR_OK;
}


/*
 * duplicate certificate chain into existing chain
 *
 * exported interface documented in netsurf/ssl_certs.h
 */
nserror
cert_chain_dup_into(const struct cert_chain *src, struct cert_chain *dst)
{
	size_t depth;
	for (depth = 0; depth < dst->depth; depth++) {
		if (dst->certs[depth].der != NULL) {
			free(dst->certs[depth].der);
			dst->certs[depth].der = NULL;
		}
	}

	dst->depth = src->depth;

	for (depth = 0; depth < src->depth; depth++) {
		dst->certs[depth].err = src->certs[depth].err;
		dst->certs[depth].der_length = src->certs[depth].der_length;
		if (src->certs[depth].der != NULL) {
			dst->certs[depth].der = malloc(src->certs[depth].der_length);
			if (dst->certs[depth].der == NULL) {
				return NSERROR_NOMEM;
			}
			memcpy(dst->certs[depth].der,
			       src->certs[depth].der,
			       src->certs[depth].der_length);
		}

	}

	return NSERROR_OK;
}


/*
 * duplicate certificate chain
 *
 * exported interface documented in netsurf/ssl_certs.h
 */
nserror
cert_chain_dup(const struct cert_chain *src, struct cert_chain **dst_out)
{
	struct cert_chain* dst;
	size_t depth;
	nserror res;

	res = cert_chain_alloc(src->depth, &dst);
	if (res != NSERROR_OK) {
		return res;
	}

	for (depth = 0; depth < src->depth; depth++) {
		dst->certs[depth].err = src->certs[depth].err;
		dst->certs[depth].der_length = src->certs[depth].der_length;
		if (src->certs[depth].der != NULL) {
			dst->certs[depth].der = malloc(src->certs[depth].der_length);
			if (dst->certs[depth].der == NULL) {
				cert_chain_free(dst);
				return NSERROR_NOMEM;
			}
			memcpy(dst->certs[depth].der,
			       src->certs[depth].der,
			       src->certs[depth].der_length);
		}

	}

	*dst_out = dst;
	return NSERROR_OK;
}


#define MIN_CERT_LEN 64

/**
 * process a part of a query extracting the certificate of an error code
 */
static nserror
process_query_section(const char *str, size_t len, struct cert_chain* chain)
{
	nsuerror nsures;

	if ((len > (5 + MIN_CERT_LEN)) &&
	    (strncmp(str, "cert=", 5) == 0)) {
		/* possible certificate entry */
		nsures = nsu_base64_decode_alloc_url(
			(const uint8_t *)str + 5,
			len - 5,
			&chain->certs[chain->depth].der,
			&chain->certs[chain->depth].der_length);
		if (nsures == NSUERROR_OK) {
			chain->depth++;
		}
	} else if ((len > 8) &&
		   (strncmp(str, "certerr=", 8) == 0)) {
		/* certificate entry error code */
		if (chain->depth > 0) {
			chain->certs[chain->depth - 1].err = strtoul(str + 8, NULL, 10);
		}
	}
	return NSERROR_OK;
}

/*
 * create a certificate chain from a fetch query string
 *
 * exported interface documented in netsurf/ssl_certs.h
 */
nserror cert_chain_from_query(struct nsurl *url, struct cert_chain **chain_out)
{
	struct cert_chain* chain;
	nserror res;
	char *querystr;
	size_t querylen;
	size_t kvstart;
	size_t kvlen;

	res = nsurl_get(url, NSURL_QUERY, &querystr, &querylen);
	if (res != NSERROR_OK) {
		return res;
	}

	if (querylen < MIN_CERT_LEN) {
		free(querystr);
		return NSERROR_NEED_DATA;
	}

	res = cert_chain_alloc(0, &chain);
	if (res != NSERROR_OK) {
		free(querystr);
		return res;
	}

	for (kvlen = 0, kvstart = 0; kvstart < querylen; kvstart += kvlen) {
		/* get query section length */
		kvlen = 0;
		while (((kvstart + kvlen) < querylen) &&
		       (querystr[kvstart + kvlen] != '&')) {
			kvlen++;
		}

		res = process_query_section(querystr + kvstart, kvlen, chain);
		if (res != NSERROR_OK) {
			break;
		}
		kvlen++; /* account for & separator */
	}
	free(querystr);

	if (chain->depth > 0) {
		*chain_out = chain;
	} else {
		free(chain);
		return NSERROR_INVALID;
	}

	return NSERROR_OK;
}


/*
 * create a fetch query string from a certificate chain
 *
 * exported interface documented in netsurf/ssl_certs.h
 */
nserror cert_chain_to_query(struct cert_chain *chain, struct nsurl **url_out )
{
	nserror res;
	nsurl *url;
	size_t allocsize;
	size_t urlstrlen;
	uint8_t *urlstr;
	size_t depth;

	allocsize = 20;
	for (depth = 0; depth < chain->depth; depth++) {
		allocsize += 7; /* allow for &cert= */
		allocsize += 4 * ((chain->certs[depth].der_length + 2) / 3);
		if (chain->certs[depth].err != SSL_CERT_ERR_OK) {
			allocsize += 20; /* allow for &certerr=4000000000 */
		}
	}

	urlstr = malloc(allocsize);
	if (urlstr == NULL) {
		return NSERROR_NOMEM;
	}

	urlstrlen = snprintf((char *)urlstr, allocsize, "about:certificate");
	for (depth = 0; depth < chain->depth; depth++) {
		nsuerror nsures;
		size_t output_length;

		urlstrlen += snprintf((char *)urlstr + urlstrlen,
				      allocsize - urlstrlen,
				      "&cert=");

		output_length = allocsize - urlstrlen;
		nsures = nsu_base64_encode_url(
			chain->certs[depth].der,
			chain->certs[depth].der_length,
			(uint8_t *)urlstr + urlstrlen,
			&output_length);
		if (nsures != NSUERROR_OK) {
			free(urlstr);
			return (nserror)nsures;
		}
		urlstrlen += output_length;

		if (chain->certs[depth].err != SSL_CERT_ERR_OK) {
			urlstrlen += snprintf((char *)urlstr + urlstrlen,
					      allocsize - urlstrlen,
					      "&certerr=%d",
					      chain->certs[depth].err);
		}

	}
	urlstr[17] = '?';
	urlstr[urlstrlen] = 0;

	res = nsurl_create((const char *)urlstr, &url);
	free(urlstr);

	if (res == NSERROR_OK) {
		*url_out = url;
	}

	return res;
}

/*
 * free certificate chain
 *
 * exported interface documented in netsurf/ssl_certs.h
 */
nserror cert_chain_free(struct cert_chain* chain)
{
	size_t depth;

	if (chain != NULL) {
		for (depth = 0; depth < chain->depth; depth++) {
			if (chain->certs[depth].der != NULL) {
				free(chain->certs[depth].der);
			}
		}

		free(chain);
	}

	return NSERROR_OK;
}


/*
 * calculate storage used of certificate chain
 *
 * exported interface documented in netsurf/ssl_certs.h
 */
size_t cert_chain_size(const struct cert_chain *chain)
{
	size_t size = 0;
	size_t depth;

	if (chain != NULL) {
		size += sizeof(struct cert_chain);

		for (depth = 0; depth < chain->depth; depth++) {
			if (chain->certs[depth].der != NULL) {
				size += chain->certs[depth].der_length;
			}
		}
	}

	return size;
}







netsurf-vince/pdf/utils/string.h

/*
 * Copyright 2016 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * \brief Interface to utility string handling.
 */

#ifndef _NETSURF_UTILS_STRING_H_
#define _NETSURF_UTILS_STRING_H_

#include <stdlib.h>
#include <stdarg.h>

#include "utils/errors.h"


/**
 * Replace consecutive whitespace with a single space.
 *
 * @todo determine if squash_whitespace utf-8 safe and that it needs to be
 *
 * \param  s  source string
 * \return  heap allocated result, or NULL on memory exhaustion
 */
char *squash_whitespace(const char * s);


/**
 * Converts NUL terminated UTF-8 encoded string s containing zero or more
 * spaces (char 32) or TABs (char 9) to non-breaking spaces
 * (0xC2 + 0xA0 in UTF-8 encoding).
 *
 * Caller needs to free() result.  Returns NULL in case of error.  No
 * checking is done on validness of the UTF-8 input string.
 */
char *cnv_space2nbsp(const char *s);


/**
 * Create a human readable representation of a size in bytes.
 *
 * Does a simple conversion which assumes the user speaks English.
 * The buffer returned is one of three static ones so may change each
 * time this call is made.  Don't store the buffer for later use.
 * It's done this way for convenience and to fight possible memory
 * leaks, it is not necessarily pretty.
 *
 * @param bytesize The size in bytes.
 * @return A human readable string representing the size.
 */
char *human_friendly_bytesize(unsigned long long int bytesize);


/**
 * Generate a string from one or more component elements separated with
 * a single value.
 *
 * This is similar in intent to the perl join function creating a
 * single delimited string from an array of several.
 *
 * @note If a string is allocated it must be freed by the caller.
 *
 * @param[in,out] str pointer to string pointer if this is NULL enough
 *                    storage will be allocated for the complete path.
 * @param[in,out] size The size of the space available if \a str not
 *                     NULL on input and if not NULL set to the total
 *                     output length on output.
 * @param[in] sep The character to separate the elements with.
 * @param[in] nelm The number of elements up to a maximum of 16.
 * @param[in] ap The elements of the path as string pointers.
 * @return NSERROR_OK and the complete path is written to str or error
 *         code on failure.
 */
nserror vsnstrjoin(char **str, size_t *size, char sep, size_t nelm, va_list ap);


/**
 * Generate a string from one or more component elements separated with
 * a single value.
 *
 * This is similar in intent to the Perl join function creating a
 * single delimited string from an array of several.
 *
 * @note If a string is allocated it must be freed by the caller.
 *
 * @param[in,out] str pointer to string pointer if this is NULL enough
 *                    storage will be allocated for the complete path.
 * @param[in,out] size The size of the space available if \a str not
 *                     NULL on input and if not NULL set to the total
 *                     output length on output.
 * @param[in] sep The character to separate the elements with.
 * @param[in] nelm The number of elements up to a maximum of 16.
 * @param[in] ... The elements of the path as string pointers.
 * @return NSERROR_OK and the complete path is written to str or error
 *         code on failure.
 */
nserror snstrjoin(char **str, size_t *size, char sep, size_t nelm, ...);

#endif







netsurf-vince/pdf/utils/sys_time.h

/*
 * Copyright 2016 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * BSD style timeval macros
 *
 * BSD added macros for manipulating timeval which have become standard on
 *  modern c libraries but for compatability where they are missing it is
 *  necessary to provide fallbacks.
 */

#ifndef NETSURF_UTILS_SYS_TIME_H_
#define NETSURF_UTILS_SYS_TIME_H_

#include <sys/time.h>

#ifndef timerclear
#define	timerclear(a) ((a)->tv_sec = (a)->tv_usec = 0)
#endif

#ifndef timerisset
#define	timerisset(a) ((a)->tv_sec || (a)->tv_usec)
#endif

#ifndef timeradd
#define timeradd(a, aa, result)						\
	do {								\
		(result)->tv_sec = (a)->tv_sec + (aa)->tv_sec;		\
		(result)->tv_usec = (a)->tv_usec + (aa)->tv_usec;	\
		if ((result)->tv_usec >= 1000000) {			\
			++(result)->tv_sec;				\
			(result)->tv_usec -= 1000000;			\
		}							\
	} while (0)
#endif

#ifndef timersub
#define timersub(a, aa, result)						\
	do {								\
		(result)->tv_sec = (a)->tv_sec - (aa)->tv_sec;		\
		(result)->tv_usec = (a)->tv_usec - (aa)->tv_usec;	\
		if ((result)->tv_usec < 0) {				\
			--(result)->tv_sec;				\
			(result)->tv_usec += 1000000;			\
		}							\
	} while (0)
#endif

#ifndef timercmp
#define timercmp(a, aa, cmp)						\
	(((a)->tv_sec cmp (aa)->tv_sec) ||				\
	 ((a)->tv_sec == (aa)->tv_sec && (a)->tv_usec cmp (aa)->tv_usec))
#endif

#endif







netsurf-vince/pdf/utils/talloc.c

/* 
   Samba Unix SMB/CIFS implementation.

   Samba trivial allocation library - new interface

   NOTE: Please read talloc_guide.txt for full documentation

   Copyright (C) Andrew Tridgell 2004
   Copyright (C) Stefan Metzmacher 2006
   
     ** NOTE! The following LGPL license applies to the talloc
     ** library. This does NOT imply that all of Samba is released
     ** under the LGPL
   
   This library is free software; you can redistribute it and/or
   modify it under the terms of the GNU Lesser General Public
   License as published by the Free Software Foundation; either
   version 2 of the License, or (at your option) any later version.

   This library is distributed in the hope that it will be useful,
   but WITHOUT ANY WARRANTY; without even the implied warranty of
   MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the GNU
   Lesser General Public License for more details.

   You should have received a copy of the GNU Lesser General Public
   License along with this library; if not, write to the Free Software
   Foundation, Inc., 59 Temple Place, Suite 330, Boston, MA  02111-1307  USA
*/

/*
  inspired by http://swapped.cc/halloc/
*/

#ifdef _SAMBA_BUILD_
#include "version.h"
#if (SAMBA_VERSION_MAJOR<4)
#include "includes.h"
/* This is to circumvent SAMBA3's paranoid malloc checker. Here in this file
 * we trust ourselves... */
#ifdef malloc
#undef malloc
#endif
#ifdef realloc
#undef realloc
#endif
#define _TALLOC_SAMBA3
#endif /* (SAMBA_VERSION_MAJOR<4) */
#endif /* _SAMBA_BUILD_ */

/* jmb -- allow this to build standalone */
#define STANDALONE

#ifndef _TALLOC_SAMBA3
#ifndef STANDALONE
#include "replace.h"
#else
#include <stdarg.h>
#if !defined(__BEOS__) && __GNUC__ > 2
/* Assume we've got va_copy */
#define HAVE_VA_COPY
#include <string.h>
#endif
#endif
#include "talloc.h"
#endif /* not _TALLOC_SAMBA3 */

/* use this to force every realloc to change the pointer, to stress test
   code that might not cope */
#define ALWAYS_REALLOC 0


#define MAX_TALLOC_SIZE 0x10000000
#define TALLOC_MAGIC 0xe814ec70
#define TALLOC_FLAG_FREE 0x01
#define TALLOC_FLAG_LOOP 0x02
#define TALLOC_MAGIC_REFERENCE ((const char *)1)

/* by default we abort when given a bad pointer (such as when talloc_free() is called 
   on a pointer that came from malloc() */
#ifndef TALLOC_ABORT
#define TALLOC_ABORT(reason) abort()
#endif

#ifndef discard_const_p
#if defined(__intptr_t_defined) || defined(HAVE_INTPTR_T)
# define discard_const_p(type, ptr) ((type *)((intptr_t)(ptr)))
#else
# define discard_const_p(type, ptr) ((type *)(ptr))
#endif
#endif

/* these macros gain us a few percent of speed on gcc */
#if (__GNUC__ >= 3)
/* the strange !! is to ensure that __builtin_expect() takes either 0 or 1
   as its first argument */
#define likely(x)   __builtin_expect(!!(x), 1)
#define unlikely(x) __builtin_expect(!!(x), 0)
#else
#define likely(x) x
#define unlikely(x) x
#endif

/* this null_context is only used if talloc_enable_leak_report() or
   talloc_enable_leak_report_full() is called, otherwise it remains
   NULL
*/
static void *null_context;
static void *autofree_context;

struct talloc_reference_handle {
	struct talloc_reference_handle *next, *prev;
	void *ptr;
};

typedef int (*talloc_destructor_t)(void *);

struct talloc_chunk {
	struct talloc_chunk *next, *prev;
	struct talloc_chunk *parent, *child;
	struct talloc_reference_handle *refs;
	talloc_destructor_t destructor;
	const char *name;
	size_t size;
	unsigned flags;
};

/* 16 byte alignment seems to keep everyone happy */
#define TC_HDR_SIZE ((sizeof(struct talloc_chunk)+15)&~15)
#define TC_PTR_FROM_CHUNK(tc) ((void *)(TC_HDR_SIZE + (char*)tc))

/* panic if we get a bad magic value */
static inline struct talloc_chunk *talloc_chunk_from_ptr(const void *ptr)
{
	const void *pp = ((const char *)ptr) - TC_HDR_SIZE;
	struct talloc_chunk *tc = discard_const_p(struct talloc_chunk, pp);
	if (unlikely((tc->flags & (TALLOC_FLAG_FREE | ~0xF)) != TALLOC_MAGIC)) { 
		if (tc->flags & TALLOC_FLAG_FREE) {
			TALLOC_ABORT("Bad talloc magic value - double free"); 
		} else {
			TALLOC_ABORT("Bad talloc magic value - unknown value"); 
		}
	}
	return tc;
}

/* hook into the front of the list */
#define _TLIST_ADD(list, p) \
do { \
        if (!(list)) { \
		(list) = (p); \
		(p)->next = (p)->prev = NULL; \
	} else { \
		(list)->prev = (p); \
		(p)->next = (list); \
		(p)->prev = NULL; \
		(list) = (p); \
	}\
} while (0)

/* remove an element from a list - element doesn't have to be in list. */
#define _TLIST_REMOVE(list, p) \
do { \
	if ((p) == (list)) { \
		(list) = (p)->next; \
		if (list) (list)->prev = NULL; \
	} else { \
		if ((p)->prev) (p)->prev->next = (p)->next; \
		if ((p)->next) (p)->next->prev = (p)->prev; \
	} \
	if ((p) && ((p) != (list))) (p)->next = (p)->prev = NULL; \
} while (0)


/*
  return the parent chunk of a pointer
*/
static inline struct talloc_chunk *talloc_parent_chunk(const void *ptr)
{
	struct talloc_chunk *tc;

	if (unlikely(ptr == NULL)) {
		return NULL;
	}

	tc = talloc_chunk_from_ptr(ptr);
	while (tc->prev) tc=tc->prev;

	return tc->parent;
}

void *talloc_parent(const void *ptr)
{
	struct talloc_chunk *tc = talloc_parent_chunk(ptr);
	return tc? TC_PTR_FROM_CHUNK(tc) : NULL;
}

/*
  find parents name
*/
const char *talloc_parent_name(const void *ptr)
{
	struct talloc_chunk *tc = talloc_parent_chunk(ptr);
	return tc? tc->name : NULL;
}

/* 
   Allocate a bit of memory as a child of an existing pointer
*/
static inline void *__talloc(const void *context, size_t size)
{
	struct talloc_chunk *tc;

	if (unlikely(context == NULL)) {
		context = null_context;
	}

	if (unlikely(size >= MAX_TALLOC_SIZE)) {
		return NULL;
	}

	tc = (struct talloc_chunk *)malloc(TC_HDR_SIZE+size);
	if (unlikely(tc == NULL)) return NULL;

	tc->size = size;
	tc->flags = TALLOC_MAGIC;
	tc->destructor = NULL;
	tc->child = NULL;
	tc->name = NULL;
	tc->refs = NULL;

	if (likely(context)) {
		struct talloc_chunk *parent = talloc_chunk_from_ptr(context);

		if (parent->child) {
			parent->child->parent = NULL;
			tc->next = parent->child;
			tc->next->prev = tc;
		} else {
			tc->next = NULL;
		}
		tc->parent = parent;
		tc->prev = NULL;
		parent->child = tc;
	} else {
		tc->next = tc->prev = tc->parent = NULL;
	}

	return TC_PTR_FROM_CHUNK(tc);
}

/*
  setup a destructor to be called on free of a pointer
  the destructor should return 0 on success, or -1 on failure.
  if the destructor fails then the free is failed, and the memory can
  be continued to be used
*/
void _talloc_set_destructor(const void *ptr, int (*destructor)(void *))
{
	struct talloc_chunk *tc = talloc_chunk_from_ptr(ptr);
	tc->destructor = destructor;
}

/*
  increase the reference count on a piece of memory. 
*/
int talloc_increase_ref_count(const void *ptr)
{
	if (unlikely(!talloc_reference(null_context, ptr))) {
		return -1;
	}
	return 0;
}

/*
  helper for talloc_reference()

  this is referenced by a function pointer and should not be inline
*/
static int talloc_reference_destructor(struct talloc_reference_handle *handle)
{
	struct talloc_chunk *ptr_tc = talloc_chunk_from_ptr(handle->ptr);
	_TLIST_REMOVE(ptr_tc->refs, handle);
	return 0;
}

/*
   more efficient way to add a name to a pointer - the name must point to a 
   true string constant
*/
static inline void _talloc_set_name_const(const void *ptr, const char *name)
{
	struct talloc_chunk *tc = talloc_chunk_from_ptr(ptr);
	tc->name = name;
}

/*
  internal talloc_named_const()
*/
static inline void *_talloc_named_const(const void *context, size_t size, const char *name)
{
	void *ptr;

	ptr = __talloc(context, size);
	if (unlikely(ptr == NULL)) {
		return NULL;
	}

	_talloc_set_name_const(ptr, name);

	return ptr;
}

/*
  make a secondary reference to a pointer, hanging off the given context.
  the pointer remains valid until both the original caller and this given
  context are freed.
  
  the major use for this is when two different structures need to reference the 
  same underlying data, and you want to be able to free the two instances separately,
  and in either order
*/
void *_talloc_reference(const void *context, const void *ptr)
{
	struct talloc_chunk *tc;
	struct talloc_reference_handle *handle;
	if (unlikely(ptr == NULL)) return NULL;

	tc = talloc_chunk_from_ptr(ptr);
	handle = (struct talloc_reference_handle *)_talloc_named_const(context,
						   sizeof(struct talloc_reference_handle),
						   TALLOC_MAGIC_REFERENCE);
	if (unlikely(handle == NULL)) return NULL;

	/* note that we hang the destructor off the handle, not the
	   main context as that allows the caller to still setup their
	   own destructor on the context if they want to */
	talloc_set_destructor(handle, talloc_reference_destructor);
	handle->ptr = discard_const_p(void, ptr);
	_TLIST_ADD(tc->refs, handle);
	return handle->ptr;
}


/* 
   internal talloc_free call
*/
static inline int _talloc_free(void *ptr)
{
	struct talloc_chunk *tc;

	if (unlikely(ptr == NULL)) {
		return -1;
	}

	tc = talloc_chunk_from_ptr(ptr);

	if (unlikely(tc->refs)) {
		int is_child;
		/* check this is a reference from a child or grantchild
		 * back to it's parent or grantparent
		 *
		 * in that case we need to remove the reference and
		 * call another instance of talloc_free() on the current
		 * pointer.
		 */
		is_child = talloc_is_parent(tc->refs, ptr);
		_talloc_free(tc->refs);
		if (is_child) {
			return _talloc_free(ptr);
		}
		return -1;
	}

	if (unlikely(tc->flags & TALLOC_FLAG_LOOP)) {
		/* we have a free loop - stop looping */
		return 0;
	}

	if (unlikely(tc->destructor)) {
		talloc_destructor_t d = tc->destructor;
		if (d == (talloc_destructor_t)-1) {
			return -1;
		}
		tc->destructor = (talloc_destructor_t)-1;
		if (d(ptr) == -1) {
			tc->destructor = d;
			return -1;
		}
		tc->destructor = NULL;
	}

	if (tc->parent) {
		_TLIST_REMOVE(tc->parent->child, tc);
		if (tc->parent->child) {
			tc->parent->child->parent = tc->parent;
		}
	} else {
		if (tc->prev) tc->prev->next = tc->next;
		if (tc->next) tc->next->prev = tc->prev;
	}

	tc->flags |= TALLOC_FLAG_LOOP;

	while (tc->child) {
		/* we need to work out who will own an abandoned child
		   if it cannot be freed. In priority order, the first
		   choice is owner of any remaining reference to this
		   pointer, the second choice is our parent, and the
		   final choice is the null context. */
		void *child = TC_PTR_FROM_CHUNK(tc->child);
		const void *new_parent = null_context;
		if (unlikely(tc->child->refs)) {
			struct talloc_chunk *p = talloc_parent_chunk(tc->child->refs);
			if (p) new_parent = TC_PTR_FROM_CHUNK(p);
		}
		if (unlikely(_talloc_free(child) == -1)) {
			if (new_parent == null_context) {
				struct talloc_chunk *p = talloc_parent_chunk(ptr);
				if (p) new_parent = TC_PTR_FROM_CHUNK(p);
			}
			(void) talloc_steal(new_parent, child);
		}
	}

	tc->flags |= TALLOC_FLAG_FREE;
	free(tc);
	return 0;
}

/* 
   move a lump of memory from one talloc context to another return the
   ptr on success, or NULL if it could not be transferred.
   passing NULL as ptr will always return NULL with no side effects.
*/
void *_talloc_steal(const void *new_ctx, const void *ptr)
{
	struct talloc_chunk *tc, *new_tc;

	if (unlikely(!ptr)) {
		return NULL;
	}

	if (unlikely(new_ctx == NULL)) {
		new_ctx = null_context;
	}

	tc = talloc_chunk_from_ptr(ptr);

	if (unlikely(new_ctx == NULL)) {
		if (tc->parent) {
			_TLIST_REMOVE(tc->parent->child, tc);
			if (tc->parent->child) {
				tc->parent->child->parent = tc->parent;
			}
		} else {
			if (tc->prev) tc->prev->next = tc->next;
			if (tc->next) tc->next->prev = tc->prev;
		}
		
		tc->parent = tc->next = tc->prev = NULL;
		return discard_const_p(void, ptr);
	}

	new_tc = talloc_chunk_from_ptr(new_ctx);

	if (unlikely(tc == new_tc || tc->parent == new_tc)) {
		return discard_const_p(void, ptr);
	}

	if (tc->parent) {
		_TLIST_REMOVE(tc->parent->child, tc);
		if (tc->parent->child) {
			tc->parent->child->parent = tc->parent;
		}
	} else {
		if (tc->prev) tc->prev->next = tc->next;
		if (tc->next) tc->next->prev = tc->prev;
	}

	tc->parent = new_tc;
	if (new_tc->child) new_tc->child->parent = NULL;
	_TLIST_ADD(new_tc->child, tc);

	return discard_const_p(void, ptr);
}



/*
  remove a secondary reference to a pointer. This undo's what
  talloc_reference() has done. The context and pointer arguments
  must match those given to a talloc_reference()
*/
static inline int talloc_unreference(const void *context, const void *ptr)
{
	struct talloc_chunk *tc = talloc_chunk_from_ptr(ptr);
	struct talloc_reference_handle *h;

	if (unlikely(context == NULL)) {
		context = null_context;
	}

	for (h=tc->refs;h;h=h->next) {
		struct talloc_chunk *p = talloc_parent_chunk(h);
		if (p == NULL) {
			if (context == NULL) break;
		} else if (TC_PTR_FROM_CHUNK(p) == context) {
			break;
		}
	}
	if (h == NULL) {
		return -1;
	}

	return _talloc_free(h);
}

/*
  remove a specific parent context from a pointer. This is a more
  controlled varient of talloc_free()
*/
int talloc_unlink(const void *context, void *ptr)
{
	struct talloc_chunk *tc_p, *new_p;
	void *new_parent;

	if (ptr == NULL) {
		return -1;
	}

	if (context == NULL) {
		context = null_context;
	}

	if (talloc_unreference(context, ptr) == 0) {
		return 0;
	}

	if (context == NULL) {
		if (talloc_parent_chunk(ptr) != NULL) {
			return -1;
		}
	} else {
		if (talloc_chunk_from_ptr(context) != talloc_parent_chunk(ptr)) {
			return -1;
		}
	}
	
	tc_p = talloc_chunk_from_ptr(ptr);

	if (tc_p->refs == NULL) {
		return _talloc_free(ptr);
	}

	new_p = talloc_parent_chunk(tc_p->refs);
	if (new_p) {
		new_parent = TC_PTR_FROM_CHUNK(new_p);
	} else {
		new_parent = NULL;
	}

	if (talloc_unreference(new_parent, ptr) != 0) {
		return -1;
	}

	(void) talloc_steal(new_parent, ptr);

	return 0;
}

/*
  add a name to an existing pointer - va_list version
*/
static inline const char *talloc_set_name_v(const void *ptr, const char *fmt, va_list ap) PRINTF_ATTRIBUTE(2,0);

static inline const char *talloc_set_name_v(const void *ptr, const char *fmt, va_list ap)
{
	struct talloc_chunk *tc = talloc_chunk_from_ptr(ptr);
	tc->name = talloc_vasprintf(ptr, fmt, ap);
	if (likely(tc->name)) {
		_talloc_set_name_const(tc->name, ".name");
	}
	return tc->name;
}

/*
  add a name to an existing pointer
*/
const char *talloc_set_name(const void *ptr, const char *fmt, ...)
{
	const char *name;
	va_list ap;
	va_start(ap, fmt);
	name = talloc_set_name_v(ptr, fmt, ap);
	va_end(ap);
	return name;
}


/*
  create a named talloc pointer. Any talloc pointer can be named, and
  talloc_named() operates just like talloc() except that it allows you
  to name the pointer.
*/
void *talloc_named(const void *context, size_t size, const char *fmt, ...)
{
	va_list ap;
	void *ptr;
	const char *name;

	ptr = __talloc(context, size);
	if (unlikely(ptr == NULL)) return NULL;

	va_start(ap, fmt);
	name = talloc_set_name_v(ptr, fmt, ap);
	va_end(ap);

	if (unlikely(name == NULL)) {
		_talloc_free(ptr);
		return NULL;
	}

	return ptr;
}

/*
  return the name of a talloc ptr, or "UNNAMED"
*/
const char *talloc_get_name(const void *ptr)
{
	struct talloc_chunk *tc = talloc_chunk_from_ptr(ptr);
	if (unlikely(tc->name == TALLOC_MAGIC_REFERENCE)) {
		return ".reference";
	}
	if (likely(tc->name)) {
		return tc->name;
	}
	return "UNNAMED";
}


/*
  check if a pointer has the given name. If it does, return the pointer,
  otherwise return NULL
*/
void *talloc_check_name(const void *ptr, const char *name)
{
	const char *pname;
	if (unlikely(ptr == NULL)) return NULL;
	pname = talloc_get_name(ptr);
	if (likely(pname == name || strcmp(pname, name) == 0)) {
		return discard_const_p(void, ptr);
	}
	return NULL;
}


/*
  this is for compatibility with older versions of talloc
*/
void *talloc_init(const char *fmt, ...)
{
	va_list ap;
	void *ptr;
	const char *name;

	/*
	 * samba3 expects talloc_report_depth_cb(NULL, ...)
	 * reports all talloc'ed memory, so we need to enable
	 * null_tracking
	 */
	talloc_enable_null_tracking();

	ptr = __talloc(NULL, 0);
	if (unlikely(ptr == NULL)) return NULL;

	va_start(ap, fmt);
	name = talloc_set_name_v(ptr, fmt, ap);
	va_end(ap);

	if (unlikely(name == NULL)) {
		_talloc_free(ptr);
		return NULL;
	}

	return ptr;
}

/*
  this is a replacement for the Samba3 talloc_destroy_pool functionality. It
  should probably not be used in new code. It's in here to keep the talloc
  code consistent across Samba 3 and 4.
*/
void talloc_free_children(void *ptr)
{
	struct talloc_chunk *tc;

	if (unlikely(ptr == NULL)) {
		return;
	}

	tc = talloc_chunk_from_ptr(ptr);

	while (tc->child) {
		/* we need to work out who will own an abandoned child
		   if it cannot be freed. In priority order, the first
		   choice is owner of any remaining reference to this
		   pointer, the second choice is our parent, and the
		   final choice is the null context. */
		void *child = TC_PTR_FROM_CHUNK(tc->child);
		const void *new_parent = null_context;
		if (unlikely(tc->child->refs)) {
			struct talloc_chunk *p = talloc_parent_chunk(tc->child->refs);
			if (p) new_parent = TC_PTR_FROM_CHUNK(p);
		}
		if (unlikely(_talloc_free(child) == -1)) {
			if (new_parent == null_context) {
				struct talloc_chunk *p = talloc_parent_chunk(ptr);
				if (p) new_parent = TC_PTR_FROM_CHUNK(p);
			}
			(void) talloc_steal(new_parent, child);
		}
	}
}

/* 
   Allocate a bit of memory as a child of an existing pointer
*/
void *_talloc(const void *context, size_t size)
{
	return __talloc(context, size);
}

/*
  externally callable talloc_set_name_const()
*/
void talloc_set_name_const(const void *ptr, const char *name)
{
	_talloc_set_name_const(ptr, name);
}

/*
  create a named talloc pointer. Any talloc pointer can be named, and
  talloc_named() operates just like talloc() except that it allows you
  to name the pointer.
*/
void *talloc_named_const(const void *context, size_t size, const char *name)
{
	return _talloc_named_const(context, size, name);
}

/* 
   free a talloc pointer. This also frees all child pointers of this 
   pointer recursively

   return 0 if the memory is actually freed, otherwise -1. The memory
   will not be freed if the ref_count is > 1 or the destructor (if
   any) returns non-zero
*/
int talloc_free(void *ptr)
{
	return _talloc_free(ptr);
}



/*
  A talloc version of realloc. The context argument is only used if
  ptr is NULL
*/
void *_talloc_realloc(const void *context, void *ptr, size_t size, const char *name)
{
	struct talloc_chunk *tc;
	void *new_ptr;

	/* size zero is equivalent to free() */
	if (unlikely(size == 0)) {
		_talloc_free(ptr);
		return NULL;
	}

	if (unlikely(size >= MAX_TALLOC_SIZE)) {
		return NULL;
	}

	/* realloc(NULL) is equivalent to malloc() */
	if (ptr == NULL) {
		return _talloc_named_const(context, size, name);
	}

	tc = talloc_chunk_from_ptr(ptr);

	/* don't allow realloc on referenced pointers */
	if (unlikely(tc->refs)) {
		return NULL;
	}

	/* by resetting magic we catch users of the old memory */
	tc->flags |= TALLOC_FLAG_FREE;

#if ALWAYS_REALLOC
	new_ptr = malloc(size + TC_HDR_SIZE);
	if (new_ptr) {
		memcpy(new_ptr, tc, tc->size + TC_HDR_SIZE);
		free(tc);
	}
#else
	new_ptr = realloc(tc, size + TC_HDR_SIZE);
#endif
	if (unlikely(!new_ptr)) {	
		tc->flags &= ~TALLOC_FLAG_FREE; 
		return NULL; 
	}

	tc = (struct talloc_chunk *)new_ptr;
	tc->flags &= ~TALLOC_FLAG_FREE; 
	if (tc->parent) {
		tc->parent->child = tc;
	}
	if (tc->child) {
		tc->child->parent = tc;
	}

	if (tc->prev) {
		tc->prev->next = tc;
	}
	if (tc->next) {
		tc->next->prev = tc;
	}

	tc->size = size;
	_talloc_set_name_const(TC_PTR_FROM_CHUNK(tc), name);

	return TC_PTR_FROM_CHUNK(tc);
}

/*
  a wrapper around talloc_steal() for situations where you are moving a pointer
  between two structures, and want the old pointer to be set to NULL
*/
void *_talloc_move(const void *new_ctx, const void *_pptr)
{
	const void **pptr = discard_const_p(const void *,_pptr);
	void *ret = _talloc_steal(new_ctx, *pptr);
	(*pptr) = NULL;
	return ret;
}

/*
  return the total size of a talloc pool (subtree)
*/
size_t talloc_total_size(const void *ptr)
{
	size_t total = 0;
	struct talloc_chunk *c, *tc;

	if (ptr == NULL) {
		ptr = null_context;
	}
	if (ptr == NULL) {
		return 0;
	}

	tc = talloc_chunk_from_ptr(ptr);

	if (tc->flags & TALLOC_FLAG_LOOP) {
		return 0;
	}

	tc->flags |= TALLOC_FLAG_LOOP;

	total = tc->size;
	for (c=tc->child;c;c=c->next) {
		total += talloc_total_size(TC_PTR_FROM_CHUNK(c));
	}

	tc->flags &= ~TALLOC_FLAG_LOOP;

	return total;
}

/*
  return the total number of blocks in a talloc pool (subtree)
*/
size_t talloc_total_blocks(const void *ptr)
{
	size_t total = 0;
	struct talloc_chunk *c, *tc = talloc_chunk_from_ptr(ptr);

	if (tc->flags & TALLOC_FLAG_LOOP) {
		return 0;
	}

	tc->flags |= TALLOC_FLAG_LOOP;

	total++;
	for (c=tc->child;c;c=c->next) {
		total += talloc_total_blocks(TC_PTR_FROM_CHUNK(c));
	}

	tc->flags &= ~TALLOC_FLAG_LOOP;

	return total;
}

/*
  return the number of external references to a pointer
*/
size_t talloc_reference_count(const void *ptr)
{
	struct talloc_chunk *tc = talloc_chunk_from_ptr(ptr);
	struct talloc_reference_handle *h;
	size_t ret = 0;

	for (h=tc->refs;h;h=h->next) {
		ret++;
	}
	return ret;
}

/*
  report on memory usage by all children of a pointer, giving a full tree view
*/
void talloc_report_depth_cb(const void *ptr, int depth, int max_depth,
			    void (*callback)(const void *ptr,
			  		     int depth, int max_depth,
					     int is_ref,
					     void *private_data),
			    void *private_data)
{
	struct talloc_chunk *c, *tc;

	if (ptr == NULL) {
		ptr = null_context;
	}
	if (ptr == NULL) return;

	tc = talloc_chunk_from_ptr(ptr);

	if (tc->flags & TALLOC_FLAG_LOOP) {
		return;
	}

	callback(ptr, depth, max_depth, 0, private_data);

	if (max_depth >= 0 && depth >= max_depth) {
		return;
	}

	tc->flags |= TALLOC_FLAG_LOOP;
	for (c=tc->child;c;c=c->next) {
		if (c->name == TALLOC_MAGIC_REFERENCE) {
			struct talloc_reference_handle *h = (struct talloc_reference_handle *)TC_PTR_FROM_CHUNK(c);
			callback(h->ptr, depth + 1, max_depth, 1, private_data);
		} else {
			talloc_report_depth_cb(TC_PTR_FROM_CHUNK(c), depth + 1, max_depth, callback, private_data);
		}
	}
	tc->flags &= ~TALLOC_FLAG_LOOP;
}

static void talloc_report_depth_FILE_helper(const void *ptr, int depth, int max_depth, int is_ref, void *_f)
{
	const char *name = talloc_get_name(ptr);
	FILE *f = (FILE *)_f;

	if (is_ref) {
		fprintf(f, "%*sreference to: %s\n", depth*4, "", name);
		return;
	}

	if (depth == 0) {
		fprintf(f,"%stalloc report on '%s' (total %6lu bytes in %3lu blocks)\n", 
			(max_depth < 0 ? "full " :""), name,
			(unsigned long)talloc_total_size(ptr),
			(unsigned long)talloc_total_blocks(ptr));
		return;
	}

	fprintf(f, "%*s%-30s contains %6lu bytes in %3lu blocks (ref %d) %p\n", 
		depth*4, "",
		name,
		(unsigned long)talloc_total_size(ptr),
		(unsigned long)talloc_total_blocks(ptr),
		(int)talloc_reference_count(ptr), ptr);

#if 0
	fprintf(f, "content: ");
	if (talloc_total_size(ptr)) {
		int tot = talloc_total_size(ptr);
		int i;

		for (i = 0; i < tot; i++) {
			if ((((char *)ptr)[i] > 31) && (((char *)ptr)[i] < 126)) {
				fprintf(f, "%c", ((char *)ptr)[i]);
			} else {
				fprintf(f, "~%02x", ((char *)ptr)[i]);
			}
		}
	}
	fprintf(f, "\n");
#endif
}

/*
  report on memory usage by all children of a pointer, giving a full tree view
*/
void talloc_report_depth_file(const void *ptr, int depth, int max_depth, FILE *f)
{
	talloc_report_depth_cb(ptr, depth, max_depth, talloc_report_depth_FILE_helper, f);
	fflush(f);
}

/*
  report on memory usage by all children of a pointer, giving a full tree view
*/
void talloc_report_full(const void *ptr, FILE *f)
{
	talloc_report_depth_file(ptr, 0, -1, f);
}

/*
  report on memory usage by all children of a pointer
*/
void talloc_report(const void *ptr, FILE *f)
{
	talloc_report_depth_file(ptr, 0, 1, f);
}

/*
  report on any memory hanging off the null context
*/
static void talloc_report_null(void)
{
	if (talloc_total_size(null_context) != 0) {
		talloc_report(null_context, stderr);
	}
}

/*
  report on any memory hanging off the null context
*/
static void talloc_report_null_full(void)
{
	if (talloc_total_size(null_context) != 0) {
		talloc_report_full(null_context, stderr);
	}
}

/*
  enable tracking of the NULL context
*/
void talloc_enable_null_tracking(void)
{
	if (null_context == NULL) {
		null_context = _talloc_named_const(NULL, 0, "null_context");
	}
}

/*
  disable tracking of the NULL context
*/
void talloc_disable_null_tracking(void)
{
	_talloc_free(null_context);
	null_context = NULL;
}

/*
  enable leak reporting on exit
*/
void talloc_enable_leak_report(void)
{
	talloc_enable_null_tracking();
	atexit(talloc_report_null);
}

/*
  enable full leak reporting on exit
*/
void talloc_enable_leak_report_full(void)
{
	talloc_enable_null_tracking();
	atexit(talloc_report_null_full);
}

/* 
   talloc and zero memory. 
*/
void *_talloc_zero(const void *ctx, size_t size, const char *name)
{
	void *p = _talloc_named_const(ctx, size, name);

	if (p) {
		memset(p, '\0', size);
	}

	return p;
}

/*
  memdup with a talloc. 
*/
void *_talloc_memdup(const void *t, const void *p, size_t size, const char *name)
{
	void *newp = _talloc_named_const(t, size, name);

	if (likely(newp)) {
		memcpy(newp, p, size);
	}

	return newp;
}

/*
  strdup with a talloc 
*/
char *talloc_strdup(const void *t, const char *p)
{
	char *ret;
	if (!p) {
		return NULL;
	}
	ret = (char *)talloc_memdup(t, p, strlen(p) + 1);
	if (likely(ret)) {
		_talloc_set_name_const(ret, ret);
	}
	return ret;
}

/*
 append to a talloced string 
*/
char *talloc_append_string(const void *t, char *orig, const char *append)
{
	char *ret;
	size_t olen = strlen(orig);
	size_t alenz;

	if (!append)
		return orig;

	alenz = strlen(append) + 1;

	ret = talloc_realloc(t, orig, char, olen + alenz);
	if (!ret)
		return NULL;

	/* append the string with the trailing \0 */
	memcpy(&ret[olen], append, alenz);

	_talloc_set_name_const(ret, ret);

	return ret;
}

/*
  strndup with a talloc 
*/
char *talloc_strndup(const void *t, const char *p, size_t n)
{
	size_t len;
	char *ret;

	for (len=0; len<n && p[len]; len++) ;

	ret = (char *)__talloc(t, len + 1);
	if (!ret) { return NULL; }
	memcpy(ret, p, len);
	ret[len] = 0;
	_talloc_set_name_const(ret, ret);
	return ret;
}

#ifndef HAVE_VA_COPY
#ifdef HAVE___VA_COPY
#define va_copy(dest, src) __va_copy(dest, src)
#else
#define va_copy(dest, src) (dest) = (src)
#endif
#endif

char *talloc_vasprintf(const void *t, const char *fmt, va_list ap)
{	
	int len;
	char *ret;
	va_list ap2;
	char c;
	
	/* this call looks strange, but it makes it work on older solaris boxes */
	va_copy(ap2, ap);
	len = vsnprintf(&c, 1, fmt, ap2);
	va_end(ap2);
	if (len < 0) {
		return NULL;
	}

	ret = (char *)__talloc(t, len+1);
	if (ret) {
		va_copy(ap2, ap);
		vsnprintf(ret, len+1, fmt, ap2);
		va_end(ap2);
		_talloc_set_name_const(ret, ret);
	}

	return ret;
}


/*
  Perform string formatting, and return a pointer to newly allocated
  memory holding the result, inside a memory pool.
 */
char *talloc_asprintf(const void *t, const char *fmt, ...)
{
	va_list ap;
	char *ret;

	va_start(ap, fmt);
	ret = talloc_vasprintf(t, fmt, ap);
	va_end(ap);
	return ret;
}


/**
 * Realloc @p s to append the formatted result of @p fmt and @p ap,
 * and return @p s, which may have moved.  Good for gradually
 * accumulating output into a string buffer.
 **/
char *talloc_vasprintf_append(char *s, const char *fmt, va_list ap)
{	
	struct talloc_chunk *tc;
	int len, s_len;
	va_list ap2;
	char c;

	if (s == NULL) {
		return talloc_vasprintf(NULL, fmt, ap);
	}

	tc = talloc_chunk_from_ptr(s);

	s_len = tc->size - 1;

	va_copy(ap2, ap);
	len = vsnprintf(&c, 1, fmt, ap2);
	va_end(ap2);

	if (len <= 0) {
		/* Either the vsnprintf failed or the format resulted in
		 * no characters being formatted. In the former case, we
		 * ought to return NULL, in the latter we ought to return
		 * the original string. Most current callers of this 
		 * function expect it to never return NULL.
		 */
		return s;
	}

	s = talloc_realloc(NULL, s, char, s_len + len+1);
	if (!s) return NULL;

	va_copy(ap2, ap);
	vsnprintf(s+s_len, len+1, fmt, ap2);
	va_end(ap2);
	_talloc_set_name_const(s, s);

	return s;
}

/*
  Realloc @p s to append the formatted result of @p fmt and return @p
  s, which may have moved.  Good for gradually accumulating output
  into a string buffer.
 */
char *talloc_asprintf_append(char *s, const char *fmt, ...)
{
	va_list ap;

	va_start(ap, fmt);
	s = talloc_vasprintf_append(s, fmt, ap);
	va_end(ap);
	return s;
}

/*
  alloc an array, checking for integer overflow in the array size
*/
void *_talloc_array(const void *ctx, size_t el_size, unsigned count, const char *name)
{
	if (count >= MAX_TALLOC_SIZE/el_size) {
		return NULL;
	}
	return _talloc_named_const(ctx, el_size * count, name);
}

/*
  alloc an zero array, checking for integer overflow in the array size
*/
void *_talloc_zero_array(const void *ctx, size_t el_size, unsigned count, const char *name)
{
	if (count >= MAX_TALLOC_SIZE/el_size) {
		return NULL;
	}
	return _talloc_zero(ctx, el_size * count, name);
}

/*
  realloc an array, checking for integer overflow in the array size
*/
void *_talloc_realloc_array(const void *ctx, void *ptr, size_t el_size, unsigned count, const char *name)
{
	if (count >= MAX_TALLOC_SIZE/el_size) {
		return NULL;
	}
	return _talloc_realloc(ctx, ptr, el_size * count, name);
}

/*
  a function version of talloc_realloc(), so it can be passed as a function pointer
  to libraries that want a realloc function (a realloc function encapsulates
  all the basic capabilities of an allocation library, which is why this is useful)
*/
void *talloc_realloc_fn(const void *context, void *ptr, size_t size)
{
	return _talloc_realloc(context, ptr, size, NULL);
}


static int talloc_autofree_destructor(void *ptr)
{
	autofree_context = NULL;
	return 0;
}

static void talloc_autofree(void)
{
	_talloc_free(autofree_context);
}

/*
  return a context which will be auto-freed on exit
  this is useful for reducing the noise in leak reports
*/
void *talloc_autofree_context(void)
{
	if (autofree_context == NULL) {
		autofree_context = _talloc_named_const(NULL, 0, "autofree_context");
		talloc_set_destructor(autofree_context, talloc_autofree_destructor);
		atexit(talloc_autofree);
	}
	return autofree_context;
}

size_t talloc_get_size(const void *context)
{
	struct talloc_chunk *tc;

	if (context == NULL)
		return 0;

	tc = talloc_chunk_from_ptr(context);

	return tc->size;
}

/*
  find a parent of this context that has the given name, if any
*/
void *talloc_find_parent_byname(const void *context, const char *name)
{
	struct talloc_chunk *tc;

	if (context == NULL) {
		return NULL;
	}

	tc = talloc_chunk_from_ptr(context);
	while (tc) {
		if (tc->name && strcmp(tc->name, name) == 0) {
			return TC_PTR_FROM_CHUNK(tc);
		}
		while (tc && tc->prev) tc = tc->prev;
		if (tc) {
			tc = tc->parent;
		}
	}
	return NULL;
}

/*
  show the parentage of a context
*/
void talloc_show_parents(const void *context, FILE *file)
{
	struct talloc_chunk *tc;

	if (context == NULL) {
		fprintf(file, "talloc no parents for NULL\n");
		return;
	}

	tc = talloc_chunk_from_ptr(context);
	fprintf(file, "talloc parents of '%s'\n", talloc_get_name(context));
	while (tc) {
		fprintf(file, "\t'%s'\n", talloc_get_name(TC_PTR_FROM_CHUNK(tc)));
		while (tc && tc->prev) tc = tc->prev;
		if (tc) {
			tc = tc->parent;
		}
	}
	fflush(file);
}

/*
  return 1 if ptr is a parent of context
*/
int talloc_is_parent(const void *context, const void *ptr)
{
	struct talloc_chunk *tc;

	if (context == NULL) {
		return 0;
	}

	tc = talloc_chunk_from_ptr(context);
	while (tc) {
		if (TC_PTR_FROM_CHUNK(tc) == ptr) return 1;
		while (tc && tc->prev) tc = tc->prev;
		if (tc) {
			tc = tc->parent;
		}
	}
	return 0;
}
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#ifndef _TALLOC_H_
#define _TALLOC_H_
/* 
   Unix SMB/CIFS implementation.
   Samba temporary memory allocation functions

   Copyright (C) Andrew Tridgell 2004-2005
   Copyright (C) Stefan Metzmacher 2006
   
     ** NOTE! The following LGPL license applies to the talloc
     ** library. This does NOT imply that all of Samba is released
     ** under the LGPL
   
   This library is free software; you can redistribute it and/or
   modify it under the terms of the GNU Lesser General Public
   License as published by the Free Software Foundation; either
   version 2 of the License, or (at your option) any later version.

   This library is distributed in the hope that it will be useful,
   but WITHOUT ANY WARRANTY; without even the implied warranty of
   MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the GNU
   Lesser General Public License for more details.

   You should have received a copy of the GNU Lesser General Public
   License along with this library; if not, write to the Free Software
   Foundation, Inc., 59 Temple Place, Suite 330, Boston, MA  02111-1307  USA
*/

#include <stdlib.h>
#include <stdio.h>
#include <stdarg.h>

/* this is only needed for compatibility with the old talloc */
typedef void TALLOC_CTX;

/*
  this uses a little trick to allow __LINE__ to be stringified
*/
#ifndef __location__
#define __TALLOC_STRING_LINE1__(s)    #s
#define __TALLOC_STRING_LINE2__(s)   __TALLOC_STRING_LINE1__(s)
#define __TALLOC_STRING_LINE3__  __TALLOC_STRING_LINE2__(__LINE__)
#define __location__ __FILE__ ":" __TALLOC_STRING_LINE3__
#endif

#ifndef TALLOC_DEPRECATED
#define TALLOC_DEPRECATED 0
#endif

#ifndef PRINTF_ATTRIBUTE
#if (__GNUC__ >= 3)
/** Use gcc attribute to check printf fns.  a1 is the 1-based index of
 * the parameter containing the format, and a2 the index of the first
 * argument. Note that some gcc 2.x versions don't handle this
 * properly **/
#define PRINTF_ATTRIBUTE(a1, a2) __attribute__ ((format (__printf__, a1, a2)))
#else
#define PRINTF_ATTRIBUTE(a1, a2)
#endif
#endif

/* try to make talloc_set_destructor() and talloc_steal() type safe,
   if we have a recent gcc */
#if (__GNUC__ >= 3)
#define _TALLOC_TYPEOF(ptr) __typeof__(ptr)
#define talloc_set_destructor(ptr, function)				      \
	do {								      \
		int (*_talloc_destructor_fn)(_TALLOC_TYPEOF(ptr)) = (function);	      \
		_talloc_set_destructor((ptr), (int (*)(void *))_talloc_destructor_fn); \
	} while(0)
/* this extremely strange macro is to avoid some braindamaged warning
   stupidity in gcc 4.1.x */
#define talloc_steal(ctx, ptr) ({ _TALLOC_TYPEOF(ptr) __talloc_steal_ret = (_TALLOC_TYPEOF(ptr))_talloc_steal((ctx),(ptr)); __talloc_steal_ret; })
#else
#define talloc_set_destructor(ptr, function) \
	_talloc_set_destructor((ptr), (int (*)(void *))(function))
#define _TALLOC_TYPEOF(ptr) void *
#define talloc_steal(ctx, ptr) (_TALLOC_TYPEOF(ptr))_talloc_steal((ctx),(ptr))
#endif

#define talloc_reference(ctx, ptr) (_TALLOC_TYPEOF(ptr))_talloc_reference((ctx),(ptr))
#define talloc_move(ctx, ptr) (_TALLOC_TYPEOF(*(ptr)))_talloc_move((ctx),(void *)(ptr))

/* useful macros for creating type checked pointers */
#define talloc(ctx, type) (type *)talloc_named_const(ctx, sizeof(type), #type)
#define talloc_size(ctx, size) talloc_named_const(ctx, size, __location__)
#define talloc_ptrtype(ctx, ptr) (_TALLOC_TYPEOF(ptr))talloc_size(ctx, sizeof(*(ptr)))

#define talloc_new(ctx) talloc_named_const(ctx, 0, "talloc_new: " __location__)

#define talloc_zero(ctx, type) (type *)_talloc_zero(ctx, sizeof(type), #type)
#define talloc_zero_size(ctx, size) _talloc_zero(ctx, size, __location__)

#define talloc_zero_array(ctx, type, count) (type *)_talloc_zero_array(ctx, sizeof(type), count, #type)
#define talloc_array(ctx, type, count) (type *)_talloc_array(ctx, sizeof(type), count, #type)
#define talloc_array_size(ctx, size, count) _talloc_array(ctx, size, count, __location__)
#define talloc_array_ptrtype(ctx, ptr, count) (_TALLOC_TYPEOF(ptr))talloc_array_size(ctx, sizeof(*(ptr)), count)

#define talloc_realloc(ctx, p, type, count) (type *)_talloc_realloc_array(ctx, p, sizeof(type), count, #type)
#define talloc_realloc_size(ctx, ptr, size) _talloc_realloc(ctx, ptr, size, __location__)

#define talloc_memdup(t, p, size) _talloc_memdup(t, p, size, __location__)

#define talloc_set_type(ptr, type) talloc_set_name_const(ptr, #type)
#define talloc_get_type(ptr, type) (type *)talloc_check_name(ptr, #type)

#define talloc_find_parent_bytype(ptr, type) (type *)talloc_find_parent_byname(ptr, #type)

#if TALLOC_DEPRECATED
#define talloc_zero_p(ctx, type) talloc_zero(ctx, type)
#define talloc_p(ctx, type) talloc(ctx, type)
#define talloc_array_p(ctx, type, count) talloc_array(ctx, type, count)
#define talloc_realloc_p(ctx, p, type, count) talloc_realloc(ctx, p, type, count)
#define talloc_destroy(ctx) talloc_free(ctx)
#endif

/* The following definitions come from talloc.c  */
void *_talloc(const void *context, size_t size);
void _talloc_set_destructor(const void *ptr, int (*destructor)(void *));
int talloc_increase_ref_count(const void *ptr);
size_t talloc_reference_count(const void *ptr);
void *_talloc_reference(const void *context, const void *ptr);
int talloc_unlink(const void *context, void *ptr);
const char *talloc_set_name(const void *ptr, const char *fmt, ...) PRINTF_ATTRIBUTE(2,3);
void talloc_set_name_const(const void *ptr, const char *name);
void *talloc_named(const void *context, size_t size, 
		   const char *fmt, ...) PRINTF_ATTRIBUTE(3,4);
void *talloc_named_const(const void *context, size_t size, const char *name);
const char *talloc_get_name(const void *ptr);
void *talloc_check_name(const void *ptr, const char *name);
void *talloc_parent(const void *ptr);
const char *talloc_parent_name(const void *ptr);
void *talloc_init(const char *fmt, ...) PRINTF_ATTRIBUTE(1,2);
int talloc_free(void *ptr);
void talloc_free_children(void *ptr);
void *_talloc_realloc(const void *context, void *ptr, size_t size, const char *name);
void *_talloc_steal(const void *new_ctx, const void *ptr);
void *_talloc_move(const void *new_ctx, const void *pptr);
size_t talloc_total_size(const void *ptr);
size_t talloc_total_blocks(const void *ptr);
void talloc_report_depth_cb(const void *ptr, int depth, int max_depth,
			    void (*callback)(const void *ptr,
			  		     int depth, int max_depth,
					     int is_ref,
					     void *private_data),
			    void *private_data);
void talloc_report_depth_file(const void *ptr, int depth, int max_depth, FILE *f);
void talloc_report_full(const void *ptr, FILE *f);
void talloc_report(const void *ptr, FILE *f);
void talloc_enable_null_tracking(void);
void talloc_disable_null_tracking(void);
void talloc_enable_leak_report(void);
void talloc_enable_leak_report_full(void);
void *_talloc_zero(const void *ctx, size_t size, const char *name);
void *_talloc_memdup(const void *t, const void *p, size_t size, const char *name);
char *talloc_strdup(const void *t, const char *p);
char *talloc_strndup(const void *t, const char *p, size_t n);
char *talloc_append_string(const void *t, char *orig, const char *append);
char *talloc_vasprintf(const void *t, const char *fmt, va_list ap) PRINTF_ATTRIBUTE(2,0);
char *talloc_vasprintf_append(char *s, const char *fmt, va_list ap) PRINTF_ATTRIBUTE(2,0);
char *talloc_asprintf(const void *t, const char *fmt, ...) PRINTF_ATTRIBUTE(2,3);
char *talloc_asprintf_append(char *s, const char *fmt, ...) PRINTF_ATTRIBUTE(2,3);
void *_talloc_array(const void *ctx, size_t el_size, unsigned count, const char *name);
void *_talloc_zero_array(const void *ctx, size_t el_size, unsigned count, const char *name);
void *_talloc_realloc_array(const void *ctx, void *ptr, size_t el_size, unsigned count, const char *name);
void *talloc_realloc_fn(const void *context, void *ptr, size_t size);
void *talloc_autofree_context(void);
size_t talloc_get_size(const void *ctx);
void *talloc_find_parent_byname(const void *ctx, const char *name);
void talloc_show_parents(const void *context, FILE *file);
int talloc_is_parent(const void *context, const void *ptr);

#endif
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/*
 * Copyright 2007 Rob Kendrick <rjek@netsurf-browser.org>
 * Copyright 2004-2007 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2003 Phil Mellor <monkeyson@users.sourceforge.net>
 * Copyright 2003 John M Bell <jmb202@ecs.soton.ac.uk>
 * Copyright 2004 John Tytgat <joty@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file utils/time.c
 * \brief Implementation of time operations.
 */

#include <stdio.h>
#include <stdint.h>
#include <stdbool.h>

#ifdef WITH_CURL
#include <curl/curl.h>
#endif

#include "utils/ascii.h"
#include "utils/errors.h"
#include "utils/time.h"


/**
 * Weekdays
 *
 * Must be calender order.
 */
enum nsc_time_weekdays {
	NSC_TIME_WEEKDAY_SUN,
	NSC_TIME_WEEKDAY_MON,
	NSC_TIME_WEEKDAY_TUE,
	NSC_TIME_WEEKDAY_WED,
	NSC_TIME_WEEKDAY_THU,
	NSC_TIME_WEEKDAY_FRI,
	NSC_TIME_WEEKDAY_SAT,
	NSC_TIME_WEEKDAY__COUNT
};
/**
 * Months
 *
 * Must be calender order.
 */
enum nsc_time_months {
	NSC_TIME_MONTH_JAN,
	NSC_TIME_MONTH_FEB,
	NSC_TIME_MONTH_MAR,
	NSC_TIME_MONTH_APR,
	NSC_TIME_MONTH_MAY,
	NSC_TIME_MONTH_JUN,
	NSC_TIME_MONTH_JUL,
	NSC_TIME_MONTH_AUG,
	NSC_TIME_MONTH_SEP,
	NSC_TIME_MONTH_OCT,
	NSC_TIME_MONTH_NOV,
	NSC_TIME_MONTH_DEC,
	NSC_TIME_MONTH__COUNT,
};


/**
 * Array of short weekday names.
 */
static const char * const weekdays_short[NSC_TIME_WEEKDAY__COUNT] = {
	[NSC_TIME_WEEKDAY_SUN] = "Sun",
	[NSC_TIME_WEEKDAY_MON] = "Mon",
	[NSC_TIME_WEEKDAY_TUE] = "Tue",
	[NSC_TIME_WEEKDAY_WED] = "Wed",
	[NSC_TIME_WEEKDAY_THU] = "Thu",
	[NSC_TIME_WEEKDAY_FRI] = "Fri",
	[NSC_TIME_WEEKDAY_SAT] = "Sat"
};
/**
 * Array of month names.
 */
static const char * const months[NSC_TIME_MONTH__COUNT] = {
	[NSC_TIME_MONTH_JAN] = "Jan",
	[NSC_TIME_MONTH_FEB] = "Feb",
	[NSC_TIME_MONTH_MAR] = "Mar",
	[NSC_TIME_MONTH_APR] = "Apr",
	[NSC_TIME_MONTH_MAY] = "May",
	[NSC_TIME_MONTH_JUN] = "Jun",
	[NSC_TIME_MONTH_JUL] = "Jul",
	[NSC_TIME_MONTH_AUG] = "Aug",
	[NSC_TIME_MONTH_SEP] = "Sep",
	[NSC_TIME_MONTH_OCT] = "Oct",
	[NSC_TIME_MONTH_NOV] = "Nov",
	[NSC_TIME_MONTH_DEC] = "Dec"
};


/* exported interface documented in utils/time.h */
const char *rfc1123_date(time_t t)
{
	static char ret[31];

	struct tm *tm = gmtime(&t);

	snprintf(ret, sizeof ret, "%s, %02d %s %d %02d:%02d:%02d GMT",
			weekdays_short[tm->tm_wday], tm->tm_mday,
			months[tm->tm_mon], tm->tm_year + 1900,
			tm->tm_hour, tm->tm_min, tm->tm_sec);

	return ret;
}


/* exported function documented in utils/time.h */
int nsc_sntimet(char *str, size_t size, time_t *timep)
{
#ifndef HAVE_STRFTIME
	long long val;
	val = (long long)*timep;

	return snprintf(str, size, "%lld", val);
#else
	struct tm *ltm;

	ltm = localtime(timep);
	if (ltm == NULL) {
		return -1;
	}

	return strftime(str, size, "%s", ltm);
#endif
}


/* exported function documented in utils/time.h */
nserror nsc_snptimet(const char *str, size_t size, time_t *timep)
{
	time_t time_out;

#ifndef HAVE_STRPTIME
	char *rstr;

	if (size < 1) {
		return NSERROR_BAD_PARAMETER;
	}

	errno = 0;
	time_out = (time_t)strtoll(str, &rstr, 10);

	/* The conversion may have a range faliure or no digits were found */
	if ((errno != 0) || (rstr == str)) {
		return NSERROR_BAD_PARAMETER;
	}

#else
	struct tm ltm;

	if (size < 1) {
		return NSERROR_BAD_PARAMETER;
	}

	if (strptime(str, "%s", &ltm) == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	time_out = mktime(&ltm);

#endif
	*timep = time_out;

	return NSERROR_OK;
}


#ifndef WITH_CURL


/**
 * Array of long weekday names.
 */
static const char * const weekdays_long[NSC_TIME_WEEKDAY__COUNT] = {
	[NSC_TIME_WEEKDAY_SUN] = "Sunday",
	[NSC_TIME_WEEKDAY_MON] = "Monday",
	[NSC_TIME_WEEKDAY_TUE] = "Tuesday",
	[NSC_TIME_WEEKDAY_WED] = "Wednesday",
	[NSC_TIME_WEEKDAY_THU] = "Thursday",
	[NSC_TIME_WEEKDAY_FRI] = "Friday",
	[NSC_TIME_WEEKDAY_SAT] = "Saturday"
};

/**
 * Timezone offsets in mins
 *
 * Order doesn't matter.
 */
enum nsc_time_zone_offsets {
	/* Timezones */
	NSC_TIME_ZONE_OFFSET_IDLE = -12 * 60,
	NSC_TIME_ZONE_OFFSET_NZST = -12 * 60,
	NSC_TIME_ZONE_OFFSET_NZT  = -12 * 60,
	NSC_TIME_ZONE_OFFSET_EAST = -10 * 60,
	NSC_TIME_ZONE_OFFSET_GST  = -10 * 60,
	NSC_TIME_ZONE_OFFSET_JST  = - 9 * 60,
	NSC_TIME_ZONE_OFFSET_CCT  = - 8 * 60,
	NSC_TIME_ZONE_OFFSET_WAST = - 7 * 60,
	NSC_TIME_ZONE_OFFSET_EET  = - 2 * 60,
	NSC_TIME_ZONE_OFFSET_CET  = - 1 * 60,
	NSC_TIME_ZONE_OFFSET_FWT  = - 1 * 60,
	NSC_TIME_ZONE_OFFSET_MET  = - 1 * 60,
	NSC_TIME_ZONE_OFFSET_MEWT = - 1 * 60,
	NSC_TIME_ZONE_OFFSET_GMT  =   0,
	NSC_TIME_ZONE_OFFSET_UTC  =   0,
	NSC_TIME_ZONE_OFFSET_WET  =   0,
	NSC_TIME_ZONE_OFFSET_WAT  =   1 * 60,
	NSC_TIME_ZONE_OFFSET_AST  =   4 * 60,
	NSC_TIME_ZONE_OFFSET_EST  =   5 * 60,
	NSC_TIME_ZONE_OFFSET_CST  =   6 * 60,
	NSC_TIME_ZONE_OFFSET_MST  =   7 * 60,
	NSC_TIME_ZONE_OFFSET_PST  =   8 * 60,
	NSC_TIME_ZONE_OFFSET_YST  =   9 * 60,
	NSC_TIME_ZONE_OFFSET_AHST =  10 * 60,
	NSC_TIME_ZONE_OFFSET_CAT  =  10 * 60,
	NSC_TIME_ZONE_OFFSET_HST  =  10 * 60,
	NSC_TIME_ZONE_OFFSET_IDLW =  12 * 60,

	/* Daylight saving modified timezones */
	NSC_TIME_ZONE_OFFSET_NZDT = NSC_TIME_ZONE_OFFSET_NZT  - 60,
	NSC_TIME_ZONE_OFFSET_EADT = NSC_TIME_ZONE_OFFSET_EAST - 60,
	NSC_TIME_ZONE_OFFSET_WADT = NSC_TIME_ZONE_OFFSET_WAST - 60,
	NSC_TIME_ZONE_OFFSET_CEST = NSC_TIME_ZONE_OFFSET_CET  - 60,
	NSC_TIME_ZONE_OFFSET_FST  = NSC_TIME_ZONE_OFFSET_FWT  - 60,
	NSC_TIME_ZONE_OFFSET_MEST = NSC_TIME_ZONE_OFFSET_MET  - 60,
	NSC_TIME_ZONE_OFFSET_MESZ = NSC_TIME_ZONE_OFFSET_MET  - 60,
	NSC_TIME_ZONE_OFFSET_BST  = NSC_TIME_ZONE_OFFSET_GMT  - 60,
	NSC_TIME_ZONE_OFFSET_ADT  = NSC_TIME_ZONE_OFFSET_AST  - 60,
	NSC_TIME_ZONE_OFFSET_EDT  = NSC_TIME_ZONE_OFFSET_EST  - 60,
	NSC_TIME_ZONE_OFFSET_CDT  = NSC_TIME_ZONE_OFFSET_CST  - 60,
	NSC_TIME_ZONE_OFFSET_MDT  = NSC_TIME_ZONE_OFFSET_MST  - 60,
	NSC_TIME_ZONE_OFFSET_PDT  = NSC_TIME_ZONE_OFFSET_PST  - 60,
	NSC_TIME_ZONE_OFFSET_YDT  = NSC_TIME_ZONE_OFFSET_YST  - 60,
	NSC_TIME_ZONE_OFFSET_HDT  = NSC_TIME_ZONE_OFFSET_HST  - 60,

	/* Military timezones */
	NSC_TIME_ZONE_OFFSET_Y    = -12 * 60,
	NSC_TIME_ZONE_OFFSET_X    = -11 * 60,
	NSC_TIME_ZONE_OFFSET_W    = -10 * 60,
	NSC_TIME_ZONE_OFFSET_V    = - 9 * 60,
	NSC_TIME_ZONE_OFFSET_U    = - 8 * 60,
	NSC_TIME_ZONE_OFFSET_T    = - 7 * 60,
	NSC_TIME_ZONE_OFFSET_S    = - 6 * 60,
	NSC_TIME_ZONE_OFFSET_R    = - 5 * 60,
	NSC_TIME_ZONE_OFFSET_Q    = - 4 * 60,
	NSC_TIME_ZONE_OFFSET_P    = - 3 * 60,
	NSC_TIME_ZONE_OFFSET_O    = - 2 * 60,
	NSC_TIME_ZONE_OFFSET_N    = - 1 * 60,
	NSC_TIME_ZONE_OFFSET_Z    =   0 * 60,
	NSC_TIME_ZONE_OFFSET_A    =   1 * 60,
	NSC_TIME_ZONE_OFFSET_B    =   2 * 60,
	NSC_TIME_ZONE_OFFSET_C    =   3 * 60,
	NSC_TIME_ZONE_OFFSET_D    =   4 * 60,
	NSC_TIME_ZONE_OFFSET_E    =   5 * 60,
	NSC_TIME_ZONE_OFFSET_F    =   6 * 60,
	NSC_TIME_ZONE_OFFSET_G    =   7 * 60,
	NSC_TIME_ZONE_OFFSET_H    =   8 * 60,
	NSC_TIME_ZONE_OFFSET_I    =   9 * 60,
	NSC_TIME_ZONE_OFFSET_K    =  10 * 60,
	NSC_TIME_ZONE_OFFSET_L    =  11 * 60,
	NSC_TIME_ZONE_OFFSET_M    =  12 * 60,
};

/**
 * List of timezones.
 *
 * The order here is the order they appear in the `timezone_mins` and
 * `timezones` arrays.  So there is value in putting the most common
 * timezones first.
 */
enum nsc_time_zones {
	/** "GMT" first since its the only one I've seen in the wild. -- tlsa */
	NSC_TIME_ZONE_GMT,
	NSC_TIME_ZONE_IDLE,
	NSC_TIME_ZONE_NZST,
	NSC_TIME_ZONE_NZT,
	NSC_TIME_ZONE_EAST,
	NSC_TIME_ZONE_GST,
	NSC_TIME_ZONE_JST,
	NSC_TIME_ZONE_CCT,
	NSC_TIME_ZONE_WAST,
	NSC_TIME_ZONE_EET,
	NSC_TIME_ZONE_CET,
	NSC_TIME_ZONE_FWT,
	NSC_TIME_ZONE_MET,
	NSC_TIME_ZONE_MEWT,
	NSC_TIME_ZONE_UTC,
	NSC_TIME_ZONE_WET,
	NSC_TIME_ZONE_WAT,
	NSC_TIME_ZONE_AST,
	NSC_TIME_ZONE_EST,
	NSC_TIME_ZONE_CST,
	NSC_TIME_ZONE_MST,
	NSC_TIME_ZONE_PST,
	NSC_TIME_ZONE_YST,
	NSC_TIME_ZONE_AHST,
	NSC_TIME_ZONE_CAT,
	NSC_TIME_ZONE_HST,
	NSC_TIME_ZONE_IDLW,
	NSC_TIME_ZONE_NZDT,
	NSC_TIME_ZONE_EADT,
	NSC_TIME_ZONE_WADT,
	NSC_TIME_ZONE_CEST,
	NSC_TIME_ZONE_FST,
	NSC_TIME_ZONE_MEST,
	NSC_TIME_ZONE_MESZ,
	NSC_TIME_ZONE_BST,
	NSC_TIME_ZONE_ADT,
	NSC_TIME_ZONE_EDT,
	NSC_TIME_ZONE_CDT,
	NSC_TIME_ZONE_MDT,
	NSC_TIME_ZONE_PDT,
	NSC_TIME_ZONE_YDT,
	NSC_TIME_ZONE_HDT,
	NSC_TIME_ZONE_Y,
	NSC_TIME_ZONE_X,
	NSC_TIME_ZONE_W,
	NSC_TIME_ZONE_V,
	NSC_TIME_ZONE_U,
	NSC_TIME_ZONE_T,
	NSC_TIME_ZONE_S,
	NSC_TIME_ZONE_R,
	NSC_TIME_ZONE_Q,
	NSC_TIME_ZONE_P,
	NSC_TIME_ZONE_O,
	NSC_TIME_ZONE_N,
	NSC_TIME_ZONE_Z,
	NSC_TIME_ZONE_A,
	NSC_TIME_ZONE_B,
	NSC_TIME_ZONE_C,
	NSC_TIME_ZONE_D,
	NSC_TIME_ZONE_E,
	NSC_TIME_ZONE_F,
	NSC_TIME_ZONE_G,
	NSC_TIME_ZONE_H,
	NSC_TIME_ZONE_I,
	NSC_TIME_ZONE_K,
	NSC_TIME_ZONE_L,
	NSC_TIME_ZONE_M,
	NSC_TIME_ZONE__COUNT
};

/**
 * Array of minute offsets for timezones.
 */
static const int16_t timezone_mins[NSC_TIME_ZONE__COUNT] = {
	[NSC_TIME_ZONE_IDLE] = NSC_TIME_ZONE_OFFSET_IDLE,
	[NSC_TIME_ZONE_NZST] = NSC_TIME_ZONE_OFFSET_NZST,
	[NSC_TIME_ZONE_NZT]  = NSC_TIME_ZONE_OFFSET_NZT,
	[NSC_TIME_ZONE_EAST] = NSC_TIME_ZONE_OFFSET_EAST,
	[NSC_TIME_ZONE_GST]  = NSC_TIME_ZONE_OFFSET_GST,
	[NSC_TIME_ZONE_JST]  = NSC_TIME_ZONE_OFFSET_JST,
	[NSC_TIME_ZONE_CCT]  = NSC_TIME_ZONE_OFFSET_CCT,
	[NSC_TIME_ZONE_WAST] = NSC_TIME_ZONE_OFFSET_WAST,
	[NSC_TIME_ZONE_EET]  = NSC_TIME_ZONE_OFFSET_EET,
	[NSC_TIME_ZONE_CET]  = NSC_TIME_ZONE_OFFSET_CET,
	[NSC_TIME_ZONE_FWT]  = NSC_TIME_ZONE_OFFSET_FWT,
	[NSC_TIME_ZONE_MET]  = NSC_TIME_ZONE_OFFSET_MET,
	[NSC_TIME_ZONE_MEWT] = NSC_TIME_ZONE_OFFSET_MEWT,
	[NSC_TIME_ZONE_GMT]  = NSC_TIME_ZONE_OFFSET_GMT,
	[NSC_TIME_ZONE_UTC]  = NSC_TIME_ZONE_OFFSET_UTC,
	[NSC_TIME_ZONE_WET]  = NSC_TIME_ZONE_OFFSET_WET,
	[NSC_TIME_ZONE_WAT]  = NSC_TIME_ZONE_OFFSET_WAT,
	[NSC_TIME_ZONE_AST]  = NSC_TIME_ZONE_OFFSET_AST,
	[NSC_TIME_ZONE_EST]  = NSC_TIME_ZONE_OFFSET_EST,
	[NSC_TIME_ZONE_CST]  = NSC_TIME_ZONE_OFFSET_CST,
	[NSC_TIME_ZONE_MST]  = NSC_TIME_ZONE_OFFSET_MST,
	[NSC_TIME_ZONE_PST]  = NSC_TIME_ZONE_OFFSET_PST,
	[NSC_TIME_ZONE_YST]  = NSC_TIME_ZONE_OFFSET_YST,
	[NSC_TIME_ZONE_AHST] = NSC_TIME_ZONE_OFFSET_AHST,
	[NSC_TIME_ZONE_CAT]  = NSC_TIME_ZONE_OFFSET_CAT,
	[NSC_TIME_ZONE_HST]  = NSC_TIME_ZONE_OFFSET_HST,
	[NSC_TIME_ZONE_IDLW] = NSC_TIME_ZONE_OFFSET_IDLW,
	[NSC_TIME_ZONE_NZDT] = NSC_TIME_ZONE_OFFSET_NZDT,
	[NSC_TIME_ZONE_EADT] = NSC_TIME_ZONE_OFFSET_EADT,
	[NSC_TIME_ZONE_WADT] = NSC_TIME_ZONE_OFFSET_WADT,
	[NSC_TIME_ZONE_CEST] = NSC_TIME_ZONE_OFFSET_CEST,
	[NSC_TIME_ZONE_FST]  = NSC_TIME_ZONE_OFFSET_FST,
	[NSC_TIME_ZONE_MEST] = NSC_TIME_ZONE_OFFSET_MEST,
	[NSC_TIME_ZONE_MESZ] = NSC_TIME_ZONE_OFFSET_MESZ,
	[NSC_TIME_ZONE_BST]  = NSC_TIME_ZONE_OFFSET_BST,
	[NSC_TIME_ZONE_ADT]  = NSC_TIME_ZONE_OFFSET_ADT,
	[NSC_TIME_ZONE_EDT]  = NSC_TIME_ZONE_OFFSET_EDT,
	[NSC_TIME_ZONE_CDT]  = NSC_TIME_ZONE_OFFSET_CDT,
	[NSC_TIME_ZONE_MDT]  = NSC_TIME_ZONE_OFFSET_MDT,
	[NSC_TIME_ZONE_PDT]  = NSC_TIME_ZONE_OFFSET_PDT,
	[NSC_TIME_ZONE_YDT]  = NSC_TIME_ZONE_OFFSET_YDT,
	[NSC_TIME_ZONE_HDT]  = NSC_TIME_ZONE_OFFSET_HDT,
	[NSC_TIME_ZONE_Y]    = NSC_TIME_ZONE_OFFSET_Y,
	[NSC_TIME_ZONE_X]    = NSC_TIME_ZONE_OFFSET_X,
	[NSC_TIME_ZONE_W]    = NSC_TIME_ZONE_OFFSET_W,
	[NSC_TIME_ZONE_V]    = NSC_TIME_ZONE_OFFSET_V,
	[NSC_TIME_ZONE_U]    = NSC_TIME_ZONE_OFFSET_U,
	[NSC_TIME_ZONE_T]    = NSC_TIME_ZONE_OFFSET_T,
	[NSC_TIME_ZONE_S]    = NSC_TIME_ZONE_OFFSET_S,
	[NSC_TIME_ZONE_R]    = NSC_TIME_ZONE_OFFSET_R,
	[NSC_TIME_ZONE_Q]    = NSC_TIME_ZONE_OFFSET_Q,
	[NSC_TIME_ZONE_P]    = NSC_TIME_ZONE_OFFSET_P,
	[NSC_TIME_ZONE_O]    = NSC_TIME_ZONE_OFFSET_O,
	[NSC_TIME_ZONE_N]    = NSC_TIME_ZONE_OFFSET_N,
	[NSC_TIME_ZONE_Z]    = NSC_TIME_ZONE_OFFSET_Z,
	[NSC_TIME_ZONE_A]    = NSC_TIME_ZONE_OFFSET_A,
	[NSC_TIME_ZONE_B]    = NSC_TIME_ZONE_OFFSET_B,
	[NSC_TIME_ZONE_C]    = NSC_TIME_ZONE_OFFSET_C,
	[NSC_TIME_ZONE_D]    = NSC_TIME_ZONE_OFFSET_D,
	[NSC_TIME_ZONE_E]    = NSC_TIME_ZONE_OFFSET_E,
	[NSC_TIME_ZONE_F]    = NSC_TIME_ZONE_OFFSET_F,
	[NSC_TIME_ZONE_G]    = NSC_TIME_ZONE_OFFSET_G,
	[NSC_TIME_ZONE_H]    = NSC_TIME_ZONE_OFFSET_H,
	[NSC_TIME_ZONE_I]    = NSC_TIME_ZONE_OFFSET_I,
	[NSC_TIME_ZONE_K]    = NSC_TIME_ZONE_OFFSET_K,
	[NSC_TIME_ZONE_L]    = NSC_TIME_ZONE_OFFSET_L,
	[NSC_TIME_ZONE_M]    = NSC_TIME_ZONE_OFFSET_M
};

/**
 * Array of timezone names.  Order does not matter.
 */
static const char * const timezones[NSC_TIME_ZONE__COUNT] = {
	[NSC_TIME_ZONE_IDLE] = "IDLE",
	[NSC_TIME_ZONE_NZST] = "NZST",
	[NSC_TIME_ZONE_NZT]  = "NZT",
	[NSC_TIME_ZONE_EAST] = "EAST",
	[NSC_TIME_ZONE_GST]  = "GST",
	[NSC_TIME_ZONE_JST]  = "JST",
	[NSC_TIME_ZONE_CCT]  = "CCT",
	[NSC_TIME_ZONE_WAST] = "WAST",
	[NSC_TIME_ZONE_EET]  = "EET",
	[NSC_TIME_ZONE_CET]  = "CET",
	[NSC_TIME_ZONE_FWT]  = "FWT",
	[NSC_TIME_ZONE_MET]  = "MET",
	[NSC_TIME_ZONE_MEWT] = "MEWT",
	[NSC_TIME_ZONE_GMT]  = "GMT",
	[NSC_TIME_ZONE_UTC]  = "UTC",
	[NSC_TIME_ZONE_WET]  = "WET",
	[NSC_TIME_ZONE_WAT]  = "WAT",
	[NSC_TIME_ZONE_AST]  = "AST",
	[NSC_TIME_ZONE_EST]  = "EST",
	[NSC_TIME_ZONE_CST]  = "CST",
	[NSC_TIME_ZONE_MST]  = "MST",
	[NSC_TIME_ZONE_PST]  = "PST",
	[NSC_TIME_ZONE_YST]  = "YST",
	[NSC_TIME_ZONE_AHST] = "AHST",
	[NSC_TIME_ZONE_CAT]  = "CAT",
	[NSC_TIME_ZONE_HST]  = "HST",
	[NSC_TIME_ZONE_IDLW] = "IDLW",
	[NSC_TIME_ZONE_NZDT] = "NZDT",
	[NSC_TIME_ZONE_EADT] = "EADT",
	[NSC_TIME_ZONE_WADT] = "WADT",
	[NSC_TIME_ZONE_CEST] = "CEST",
	[NSC_TIME_ZONE_FST]  = "FST",
	[NSC_TIME_ZONE_MEST] = "MEST",
	[NSC_TIME_ZONE_MESZ] = "MESZ",
	[NSC_TIME_ZONE_BST]  = "BST",
	[NSC_TIME_ZONE_ADT]  = "ADT",
	[NSC_TIME_ZONE_EDT]  = "EDT",
	[NSC_TIME_ZONE_CDT]  = "CDT",
	[NSC_TIME_ZONE_MDT]  = "MDT",
	[NSC_TIME_ZONE_PDT]  = "PDT",
	[NSC_TIME_ZONE_YDT]  = "YDT",
	[NSC_TIME_ZONE_HDT]  = "HDT",
	[NSC_TIME_ZONE_Y]    = "Y",
	[NSC_TIME_ZONE_X]    = "X",
	[NSC_TIME_ZONE_W]    = "W",
	[NSC_TIME_ZONE_V]    = "V",
	[NSC_TIME_ZONE_U]    = "U",
	[NSC_TIME_ZONE_T]    = "T",
	[NSC_TIME_ZONE_S]    = "S",
	[NSC_TIME_ZONE_R]    = "R",
	[NSC_TIME_ZONE_Q]    = "Q",
	[NSC_TIME_ZONE_P]    = "P",
	[NSC_TIME_ZONE_O]    = "O",
	[NSC_TIME_ZONE_N]    = "N",
	[NSC_TIME_ZONE_Z]    = "Z",
	[NSC_TIME_ZONE_A]    = "A",
	[NSC_TIME_ZONE_B]    = "B",
	[NSC_TIME_ZONE_C]    = "C",
	[NSC_TIME_ZONE_D]    = "D",
	[NSC_TIME_ZONE_E]    = "E",
	[NSC_TIME_ZONE_F]    = "F",
	[NSC_TIME_ZONE_G]    = "G",
	[NSC_TIME_ZONE_H]    = "H",
	[NSC_TIME_ZONE_I]    = "I",
	[NSC_TIME_ZONE_K]    = "K",
	[NSC_TIME_ZONE_L]    = "L",
	[NSC_TIME_ZONE_M]    = "M"
};

/**
 * Flags for tracking the components of a date that have been parsed.
 */
enum nsc_date_component_flags {
	NSC_COMPONENT_FLAGS_NONE            = 0,
	NSC_COMPONENT_FLAGS_HAVE_YEARS      = (1 << 0),
	NSC_COMPONENT_FLAGS_HAVE_MONTHS     = (1 << 1),
	NSC_COMPONENT_FLAGS_HAVE_DAYS       = (1 << 2),
	NSC_COMPONENT_FLAGS_HAVE_HOURS      = (1 << 3),
	NSC_COMPONENT_FLAGS_HAVE_MINS       = (1 << 4),
	NSC_COMPONENT_FLAGS_HAVE_SECS       = (1 << 5),
	NSC_COMPONENT_FLAGS_HAVE_TIMEZONE   = (1 << 6),
	NSC_COMPONENT_FLAGS_HAVE_WEEKDAY    = (1 << 7),
	NSC_COMPONENT_FLAGS__HAVE_YYYYMMDD  =
			NSC_COMPONENT_FLAGS_HAVE_YEARS   |
			NSC_COMPONENT_FLAGS_HAVE_MONTHS  |
			NSC_COMPONENT_FLAGS_HAVE_DAYS,
	NSC_COMPONENT_FLAGS__HAVE_HHMMSS    =
			NSC_COMPONENT_FLAGS_HAVE_HOURS   |
			NSC_COMPONENT_FLAGS_HAVE_MINS    |
			NSC_COMPONENT_FLAGS_HAVE_SECS,
	NSC_COMPONENT_FLAGS__HAVE_ALL       =
			NSC_COMPONENT_FLAGS_HAVE_YEARS   |
			NSC_COMPONENT_FLAGS_HAVE_MONTHS  |
			NSC_COMPONENT_FLAGS_HAVE_DAYS    |
			NSC_COMPONENT_FLAGS_HAVE_HOURS   |
			NSC_COMPONENT_FLAGS_HAVE_MINS    |
			NSC_COMPONENT_FLAGS_HAVE_SECS    |
			NSC_COMPONENT_FLAGS_HAVE_TIMEZONE
};

/**
 * Context for date parsing.
 */
struct nsc_date_parse_ctx {
	char prev; /**< Used for handling neumenrical timezone */
	uint8_t secs;
	uint8_t mins;
	uint8_t hours;
	uint8_t day;
	uint8_t month;
	uint16_t years;
	int16_t timezone_offset_mins;
};


/**
 * Helper for testing whether any of the flags in mask are set.
 *
 * \param[in] flags  Flags to to check.
 * \param[in] mask   The set of flags to check for in `flags`.
 * \return true iff any flags in `mask` are set in `flags`, else false.
 */
static bool flags_chk(
		enum nsc_date_component_flags flags,
		enum nsc_date_component_flags mask)
{
	return flags & mask;
}

/**
 * Helper for testing whether all of the flags in mask are set.
 *
 * \param[in] flags  Flags to to check.
 * \param[in] mask   The set of flags to check for in `flags`.
 * \return true iff all flags in `mask` are set in `flags`, else false.
 */
static bool flags_chk_all(
		enum nsc_date_component_flags flags,
		enum nsc_date_component_flags mask)
{
	return (flags & mask) == mask;
}


/**
 * Test for a weekday name in a string (case insensitive).
 *
 * \param[in]     str    String to parse a weekday name in.
 * \param[in]     len    Number of consecutive alphabetical characters.
 * \param[in,out] flags  Flags indicating which date components have been
 *                       found in `str` already.  If a weekday component
 *                       is found, the weekday flag is set.
 * \return true iff weekday component is found, else false.
 */
static inline bool time__parse_weekday(
		const char *str,
		size_t len,
		enum nsc_date_component_flags *flags)
{
	const char * const *names = (len == 3) ?
			weekdays_short : weekdays_long;

	if (flags_chk(*flags, NSC_COMPONENT_FLAGS_HAVE_WEEKDAY)) {
		return false;
	}

	for (uint32_t i = 0; i < NSC_TIME_WEEKDAY__COUNT; i++) {
		if (ascii_strings_count_equal_caseless(names[i], str) == len) {
			*flags |= NSC_COMPONENT_FLAGS_HAVE_WEEKDAY;
			return true;
		}
	}

	return false;
}


/**
 * Attempt to parse a month name in a string (case insensitive).
 *
 * \param[in]     str    String to parse a month name in.
 * \param[in]     len    Number of consecutive alphabetical characters.
 * \param[in,out] flags  Flags indicating which date components have been
 *                       found in `str` already.  If a month component
 *                       is found, the month flag is set.
 * \param[in,out] ctx    Current date parsing context.  If month component
 *                       is found, the context's month value is set.
 * \return true iff month name component is found, else false.
 */
static inline bool time__parse_month(
		const char *str,
		size_t len,
		enum nsc_date_component_flags *flags,
		struct nsc_date_parse_ctx *ctx)
{
	if (flags_chk(*flags, NSC_COMPONENT_FLAGS_HAVE_MONTHS)) {
		return false;
	}

	for (uint32_t i = 0; i < NSC_TIME_MONTH__COUNT; i++) {
		if (ascii_strings_count_equal_caseless(months[i], str) == len) {
			*flags |= NSC_COMPONENT_FLAGS_HAVE_MONTHS;
			ctx->month = i;
			return true;
		}
	}

	return false;
}


/**
 * Attempt to parse a timezone name in a string (case insensitive).
 *
 * \param[in]     str    String to parse a timezone name in.
 * \param[in]     len    Number of consecutive alphabetical characters.
 * \param[in,out] flags  Flags indicating which date components have been
 *                       found in `str` already.  If a timezone component
 *                       is found, the timezone flag is set.
 * \param[in,out] ctx    Current date parsing context.  If timezone component
 *                       is found, the context's timezone value is set.
 * \return true iff timezone name component is found, else false.
 */
static inline bool time__parse_timezone(
		const char *str,
		size_t len,
		enum nsc_date_component_flags *flags,
		struct nsc_date_parse_ctx *ctx)
{
	if (flags_chk(*flags, NSC_COMPONENT_FLAGS_HAVE_TIMEZONE)) {
		return false;
	}

	for (uint32_t i = 0; i < NSC_TIME_ZONE__COUNT; i++) {
		if (ascii_strings_count_equal_caseless(
				timezones[i], str) == len) {
			*flags |= NSC_COMPONENT_FLAGS_HAVE_TIMEZONE;
			ctx->timezone_offset_mins = timezone_mins[i];
			return true;
		}
	}

	return false;
}


/**
 * Attempt to parse an "hh:mm:ss" time from a string.
 *
 * \param[in]     str    String to parse a time in.
 * \param[in,out] len    The number of characters until the first non-digit.
 *                       Iff a time component is found, updated to the number
 *                       of comsumend characters.
 * \param[in,out] flags  Flags indicating which date components have been
 *                       found in `str` already.  If a time component
 *                       is found, the hours, mins and secs flags are set.
 * \param[in,out] ctx    Current date parsing context.  If time component
 *                       is found, the context's time values are set.
 * \return true iff time component is found, else false.
 */
static inline bool time__parse_hh_mm_ss(
		const char *str,
		size_t *len,
		enum nsc_date_component_flags *flags,
		struct nsc_date_parse_ctx *ctx)
{
	size_t l;

	if (*len != 2 || flags_chk(*flags, NSC_COMPONENT_FLAGS__HAVE_HHMMSS)) {
		return false;
	}

	l = *len + ascii_count_digit_or_colon(str + *len);
	if (l == 8) {
		int h, m, s, count;
		count = sscanf(str, "%02d:%02d:%02d", &h, &m, &s);
		if (count == 3) {
			ctx->hours = h;
			ctx->mins  = m;
			ctx->secs  = s;
			*flags |= NSC_COMPONENT_FLAGS__HAVE_HHMMSS;
			*len = l;
			return true;
		}
	} else if (l == 5) {
		int h, m, count;
		count = sscanf(str, "%02d:%02d", &h, &m);
		if (count == 2) {
			ctx->hours = h;
			ctx->mins  = m;
			ctx->secs  = 0;
			*flags |= NSC_COMPONENT_FLAGS__HAVE_HHMMSS;
			*len = l;
			return true;
		}
	}

	return false;
}


/**
 * Attempt to parse a number from a date string.
 *
 * How the number is treated depends on various things:
 *
 * - its character length,
 * - its value,
 * - which date components have already been parsed
 *
 * \param[in]     str    String to parse a time in.
 * \param[in]     len    The number of characters until the first non-digit.
 * \param[in,out] flags  Flags indicating which date components have been
 *                       found in `str` already.  If any component is found,
 *                       their flags are set.
 * \param[in,out] ctx    Current date parsing context.  If any component
 *                       is found, the appropriate context values are set.
 * \return true iff a component is found, else false.
 */
static inline bool time__parse_number(
		const char *str,
		size_t len,
		enum nsc_date_component_flags *flags,
		struct nsc_date_parse_ctx *ctx)
{
	int value;

	if (len != ascii_string_to_int(str, &value)) {
		return false;
	}

	switch (len) {
	case 8:
		if (!flags_chk(*flags, NSC_COMPONENT_FLAGS__HAVE_YYYYMMDD)) {
			ctx->years  =  value / 10000;
			ctx->month = (value % 10000) / 100 - 1;
			ctx->day   =  value % 100 - 1;
			*flags |= NSC_COMPONENT_FLAGS__HAVE_YYYYMMDD;
			return true;
		}
		break;

	case 4:
		if (!flags_chk(*flags, NSC_COMPONENT_FLAGS_HAVE_TIMEZONE)) {
			if (ascii_is_sign(ctx->prev) && value <= 1400) {
				ctx->timezone_offset_mins =
						value / 100 * 60 +
						value % 100;
				if (ctx->prev == '+') {
					ctx->timezone_offset_mins *= -1;
				}
				*flags |= NSC_COMPONENT_FLAGS_HAVE_TIMEZONE;
				return true;
			}
		}
		if (!flags_chk(*flags, NSC_COMPONENT_FLAGS_HAVE_YEARS)) {
			ctx->years = value;
			*flags |= NSC_COMPONENT_FLAGS_HAVE_YEARS;
			return true;
		}
		break;

	case 2:
	case 1:
		if (!flags_chk(*flags, NSC_COMPONENT_FLAGS_HAVE_DAYS) &&
				value > 0 && value <= 31) {
			ctx->day = value - 1;
			*flags |= NSC_COMPONENT_FLAGS_HAVE_DAYS;
			return true;
		}
		if (!flags_chk(*flags, NSC_COMPONENT_FLAGS_HAVE_YEARS)) {
			ctx->years = (value > 70) ?
					value + 1900 :
					value + 2000;
			*flags |= NSC_COMPONENT_FLAGS_HAVE_YEARS;
			return true;
		}
		break;

	default:
		break;
	}

	return false;
}

/**
 * Get number of leap days up until end of given year.
 *
 * \param[in] year  Year to count leap years up to.
 * \return Number of leap days up to end of `year`.
 */
static inline int time__get_leap_days(int year)
{
	return (year / 4) - (year / 100) + (year / 400);
}


/**
 * Helper to convert a date string context to a time_t.
 *
 * \param[in]  ctx    Current date parsing context.
 * \param[in]  flags  Flags indicating which date components have been set.
 * \param[out] time   Returns the number of seconds since 1 Jan 1970 00:00 UTC.
 * \return NSERROR_OK on success, appropriate error otherwise.
 */
static nserror time__ctx_to_time_t(
		const struct nsc_date_parse_ctx *ctx,
		enum nsc_date_component_flags flags,
		time_t *time)
{
	enum {
		NSC_MONTH_DAYS_JAN = 31,
		NSC_MONTH_DAYS_FEB = 28, /**< Leap years handled separatly */
		NSC_MONTH_DAYS_MAR = 31,
		NSC_MONTH_DAYS_APR = 30,
		NSC_MONTH_DAYS_MAY = 31,
		NSC_MONTH_DAYS_JUN = 30,
		NSC_MONTH_DAYS_JUL = 31,
		NSC_MONTH_DAYS_AUG = 31,
		NSC_MONTH_DAYS_SEP = 30,
		NSC_MONTH_DAYS_OCT = 31,
		NSC_MONTH_DAYS_NOV = 30,
		NSC_MONTH_DAYS_DEC = 31
	};
	enum {
		NSC_MONTH_OFF_JAN = 0,
		NSC_MONTH_OFF_FEB = NSC_MONTH_OFF_JAN + NSC_MONTH_DAYS_JAN,
		NSC_MONTH_OFF_MAR = NSC_MONTH_OFF_FEB + NSC_MONTH_DAYS_FEB,
		NSC_MONTH_OFF_APR = NSC_MONTH_OFF_MAR + NSC_MONTH_DAYS_MAR,
		NSC_MONTH_OFF_MAY = NSC_MONTH_OFF_APR + NSC_MONTH_DAYS_APR,
		NSC_MONTH_OFF_JUN = NSC_MONTH_OFF_MAY + NSC_MONTH_DAYS_MAY,
		NSC_MONTH_OFF_JUL = NSC_MONTH_OFF_JUN + NSC_MONTH_DAYS_JUN,
		NSC_MONTH_OFF_AUG = NSC_MONTH_OFF_JUL + NSC_MONTH_DAYS_JUL,
		NSC_MONTH_OFF_SEP = NSC_MONTH_OFF_AUG + NSC_MONTH_DAYS_AUG,
		NSC_MONTH_OFF_OCT = NSC_MONTH_OFF_SEP + NSC_MONTH_DAYS_SEP,
		NSC_MONTH_OFF_NOV = NSC_MONTH_OFF_OCT + NSC_MONTH_DAYS_OCT,
		NSC_MONTH_OFF_DEC = NSC_MONTH_OFF_NOV + NSC_MONTH_DAYS_NOV
	};
	static const uint16_t month_offsets[NSC_TIME_MONTH__COUNT] = {
		[NSC_TIME_MONTH_JAN] = NSC_MONTH_OFF_JAN,
		[NSC_TIME_MONTH_FEB] = NSC_MONTH_OFF_FEB,
		[NSC_TIME_MONTH_MAR] = NSC_MONTH_OFF_MAR,
		[NSC_TIME_MONTH_APR] = NSC_MONTH_OFF_APR,
		[NSC_TIME_MONTH_MAY] = NSC_MONTH_OFF_MAY,
		[NSC_TIME_MONTH_JUN] = NSC_MONTH_OFF_JUN,
		[NSC_TIME_MONTH_JUL] = NSC_MONTH_OFF_JUL,
		[NSC_TIME_MONTH_AUG] = NSC_MONTH_OFF_AUG,
		[NSC_TIME_MONTH_SEP] = NSC_MONTH_OFF_SEP,
		[NSC_TIME_MONTH_OCT] = NSC_MONTH_OFF_OCT,
		[NSC_TIME_MONTH_NOV] = NSC_MONTH_OFF_NOV,
		[NSC_TIME_MONTH_DEC] = NSC_MONTH_OFF_DEC
	};
	int year_days = (ctx->years - 1970) * 365;
	int month_days = month_offsets[ctx->month];
	int year = (ctx->month < NSC_TIME_MONTH_FEB) ?
			ctx->years - 1 : ctx->years;
	int leap_days = time__get_leap_days(year) - time__get_leap_days(1969);
	int total_days = year_days + month_days + ctx->day + leap_days;

	int mins = (int)ctx->mins + (int)ctx->timezone_offset_mins;

	*time = (((((time_t)(total_days)) * 24) +
			ctx->hours) * 60 +
			mins) * 60 +
			ctx->secs;
	return NSERROR_OK;
}


/**
 * Parse a date string to a `time_t`.
 *
 * \param[in]  str   String to parse.
 * \param[out] time  Returns the number of seconds since 1 Jan 1970 00:00 UTC.
 * \return `NSERROR_OK` on success, else
 *         `NSERROR_INVALID` if the string parsing failed,
 *         appropriate error otherwise.
 */
static nserror time__get_date(const char *str, time_t *time)
{
	enum nsc_date_component_flags flags = NSC_COMPONENT_FLAGS_NONE;
	struct nsc_date_parse_ctx ctx = {
		.prev  = '\0',
		.secs  = 0,
		.mins  = 0,
		.hours = 0,
		.day   = 0,
		.month = 0,
		.years = 0,
		.timezone_offset_mins = 0
	};

	if (str == NULL || time == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	/* Parse */
	while (*str != '\0' &&
			!flags_chk_all(flags, NSC_COMPONENT_FLAGS__HAVE_ALL)) {
		size_t len = 1;

		if (ascii_is_alpha(*str)) {
			len += ascii_count_alpha(str + 1);

			if (!time__parse_weekday(str, len, &flags) &&
			    !time__parse_month(str, len, &flags, &ctx) &&
			    !time__parse_timezone(str, len, &flags, &ctx)) {
				return NSERROR_INVALID;
			}

		} else if (ascii_is_digit(*str)) {
			len += ascii_count_digit(str + 1);

			if (!time__parse_hh_mm_ss(str, &len, &flags, &ctx) &&
			    !time__parse_number(str, len, &flags, &ctx)) {
				return NSERROR_INVALID;
			}
		}
		ctx.prev = *str;
		str += len;
	}

	/* The initial values of 0 are used if hours, mins, secs, and timezone
	 * are not found */
	flags |= NSC_COMPONENT_FLAGS__HAVE_HHMMSS;
	flags |= NSC_COMPONENT_FLAGS_HAVE_TIMEZONE;

	/* Validate */
	if (!flags_chk_all(flags, NSC_COMPONENT_FLAGS__HAVE_ALL)) {
		return NSERROR_INVALID;
	}
	if (ctx.secs > 60 || ctx.mins > 59 || ctx.hours > 23 ||
			ctx.day > 31 || ctx.month > 11) {
		return NSERROR_INVALID;
	}

	/* Convert */
	return time__ctx_to_time_t(&ctx, flags, time);
}

/* exported function documented in utils/time.h */
nserror nsc_strntimet(const char *str, size_t size, time_t *timep)
{
	return time__get_date(str, timep);
}

# else

/* exported function documented in utils/time.h */
nserror nsc_strntimet(const char *str, size_t size, time_t *timep)
{
	time_t result;

	if (str == NULL || timep == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	result = curl_getdate(str, NULL);

	if (result == -1) {
		return NSERROR_INVALID;
	}

	*timep = result;

	return NSERROR_OK;
}

#endif







netsurf-vince/pdf/utils/time.h

/*
 * Copyright 2014 Vincent Sanders <vince@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file utils/time.h
 * \brief Interface to time operations.
 */

#ifndef _NETSURF_UTILS_TIME_H_
#define _NETSURF_UTILS_TIME_H_

#include <time.h>

/**
 * Write the time in seconds since epoch to a buffer.
 *
 * This is provided as strftime is not generally portable.
 *
 * @param str The destination buffer.
 * @param size The length of the destination buffer.
 * @param timep The pointer to the time to write.
 * @return The length of the string written.
 */
int nsc_sntimet(char *str, size_t size, time_t *timep);

/**
 * Parse time in seconds since epoc.
 *
 * This is provided as strptime is not generally portable.
 *
 * @param str The source buffer.
 * @param size The length of the source buffer.
 * @param timep Pointer to result.
 * @return NSERROR_OK on success or error code on faliure.
 */
nserror nsc_snptimet(const char *str, size_t size, time_t *timep);


/**
 * Converts a date string to a number of seconds since epoch
 *
 * returns the number of seconds since the Epoch, January 1st 1970
 * 00:00:00 in the UTC time zone, for the date and time that the
 * \a str parameter specifies.
 *
 * datetime strings passed must be in one of the formats specified in:
 *  - RFC 822 (updated in RFC 1123) using time zone name or time zone delta
 *  - RFC 850 (obsoleted by RFC 1036)
 *  - ANSI C's asctime() format.
 *
 * @param[in] str The datetime string to parse
 * @param[in] size The length of the source string
 * @param[out] timep Pointer to result on success unmodified on error.
 * @return NSERROR_OK on success and timep updated else
 *          NSERROR_INVALID if the string parsing failed otherwise a suitable
 *          error code
 */
nserror nsc_strntimet(const char *str, size_t size, time_t *timep);

/**
 * Create an RFC 1123 compliant date string from a Unix timestamp
 *
 * \param t The timestamp to consider
 * \return Pointer to buffer containing string - invalidated by next call.
 */
const char *rfc1123_date(time_t t);

#endif
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/*
 * Copyright 2006 Richard Wilson <info@tinct.net>
 * Copyright 2005 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2005 John M Bell <jmb202@ecs.soton.ac.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * \brief Implementation of URI percent escaping.
 *
 * Percent encoding of URI is subject to RFC3986 however this is not
 * implementing URI behaviour purely the percent encoding so only the
 * unreserved set is not encoded and arbitrary binary data may be
 * unescaped.
 *
 * \note Earlier RFC (2396, 1738 and 1630) list the tilde ~ character
 * as special so its handling is ambiguious
 */

#include <ctype.h>
#include <assert.h>
#include <string.h>
#include <stdlib.h>
#include <stdbool.h>

#include "utils/ascii.h"
#include "utils/config.h"
#include "utils/log.h"
#include "utils/url.h"


/**
 * Convert a hex digit to a hex value
 *
 * Must be called with valid hex char, results undefined otherwise.
 *
 * \param[in] c character to convert to value
 * \return the value of c
 */
static inline char xdigit_to_hex(char c)
{
	if (c >= '0' && c <= '9') {
		return c - '0';
	} else if (c >= 'A' && c <= 'F') {
		return c - 'A' + 10;
	} else {
		return c - 'a' + 10;
	}
}


/* exported interface documented in utils/url.h */
nserror url_unescape(const char *str, size_t length,
		size_t *length_out, char **result_out)
{
	const char *str_end;
	size_t new_len;
	char *res_pos;
	char *result;

	if ((str == NULL) || (result_out == NULL)) {
		return NSERROR_BAD_PARAMETER;
	}

	if (length == 0) {
		length = strlen(str);
	}

	result = malloc(length + 1);
	if (result == NULL) {
		return NSERROR_NOMEM;
	}

	res_pos = result;
	str_end = str + length;
	if (length >= 3) {
		str_end -= 2;
		while (str < str_end) {
			char c = *str;
			char c1 = *(str + 1);
			char c2 = *(str + 2);

			if (c == '%' && ascii_is_hex(c1) && ascii_is_hex(c2)) {
				c = xdigit_to_hex(c1) << 4 | xdigit_to_hex(c2);
				str += 2;
			}
			*res_pos++ = c;
			str++;
		}
		str_end += 2;
	}

	while (str < str_end) {
		*res_pos++ = *str++;
	}

	*res_pos = '\0';
	new_len = res_pos - result;

	if (new_len != length) {
		/* Shrink wrap the allocation around the string */
		char *tmp = realloc(result, new_len + 1);
		if (tmp != NULL) {
			result = tmp;
		}
	}

	if (length_out != NULL) {
		*length_out = new_len;
	}
	*result_out = result;
	return NSERROR_OK;
}


/* exported interface documented in utils/url.h */
nserror url_escape(const char *unescaped, bool sptoplus,
		const char *escexceptions, char **result)
{
	size_t len, new_len;
	char *escaped, *pos;
	const char *c;

	if (unescaped == NULL || result == NULL) {
		return NSERROR_BAD_PARAMETER;
	}

	len = strlen(unescaped);

	escaped = malloc(len * 3 + 1);
	if (escaped == NULL) {
		return NSERROR_NOMEM;
	}
	pos = escaped;

	for (c = unescaped; *c != '\0'; c++) {
		/* Check if we should escape this byte.
		 * '~' is unreserved and should not be percent encoded, if
		 * you believe the spec; however, leaving it unescaped
		 * breaks a bunch of websites, so we escape it anyway. */
		if (!isascii(*c) ||
				(strchr(":/?#[]@" /* gen-delims */
				 "!$&'()*+,;=" /* sub-delims */
				 "<>%\"{}|\\^`~" /* others */, *c) &&
				 (!escexceptions ||
				  !strchr(escexceptions, *c))) ||
				*c <= 0x20 || *c == 0x7f) {
			if (*c == 0x20 && sptoplus) {
				*pos++ = '+';
			} else {
				*pos++ = '%';
				*pos++ = "0123456789ABCDEF"[(*c >> 4) & 0xf];
				*pos++ = "0123456789ABCDEF"[*c & 0xf];
			}
		} else {
			/* unreserved characters: [a-zA-Z0-9-._] */
			*pos++ = *c;
		}
	}
	*pos = '\0';
	new_len = pos - escaped;

	if (new_len != len) {
		/* Shrink wrap the allocation around the escaped string */
		char *tmp = realloc(escaped, new_len + 1);
		if (tmp != NULL) {
			escaped = tmp;
		}
	}

	*result = escaped;
	return NSERROR_OK;
}
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/*
 * Copyright 2005 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2005 John M Bell <jmb202@ecs.soton.ac.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file utils/url.h
 * \brief Interface to URL parsing and joining operations.
 */

#ifndef _NETSURF_UTILS_URL_H_
#define _NETSURF_UTILS_URL_H_

#include "utils/errors.h"


/**
 * Escape a string suitable for inclusion in an URL.
 *
 * \param[in]  unescaped      the unescaped string
 * \param[in]  sptoplus       true iff spaces should be converted to +
 * \param[in]  escexceptions  NULL or a string of characters to be excluded
 *                            from escaping.
 * \param[out] result         Returns pointer to buffer to escaped string.
 *                            Returned string is '\0' terminated.
 * \return  NSERROR_OK on success
 */
nserror url_escape(const char *unescaped, bool sptoplus,
		const char *escexceptions, char **result);


/**
 * Convert an escaped string to plain.
 *
 * \param[in]  str         String to unescape.
 * \param[in]  length      Length of string or 0 to use strlen.
 * \param[out] length_out  Iff non-NULL, value updated to length of returned
 *                         result_out string (excluding trailing '\0'`).
 * \param[out] result_out  Returns unescaped string, owned by caller.
 *                         Must be freed with free().
 *                         Returned string has trailing '\0'.
 * \return NSERROR_OK on success
 */
nserror url_unescape(const char *str, size_t length,
		size_t *length_out, char **result_out);

#endif
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/*
 * Copyright 2007 Daniel Silverstone <dsilvers@digital-scurf.org>
 * Copyright 2007 Rob Kendrick <rjek@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <stdio.h>
#include <stdlib.h>

#include "utils/config.h"
#include "utils/utsname.h"
#include "desktop/version.h"
#include "utils/log.h"
#include "utils/useragent.h"

static const char *core_user_agent_string = NULL;

#ifndef NETSURF_UA_FORMAT_STRING
#define NETSURF_UA_FORMAT_STRING "NetSurf/%d.%d (%s)"
#endif

/**
 * Prepare core_user_agent_string with a string suitable for use as a
 * user agent in HTTP requests.
 */
static void
user_agent_build_string(void)
{
        struct utsname un;
        const char *sysname = "Unknown";
        char *ua_string;
        int len;

        if (uname(&un) >= 0) {
                sysname = un.sysname;
        }

        len = snprintf(NULL, 0, NETSURF_UA_FORMAT_STRING,
                       netsurf_version_major,
                       netsurf_version_minor,
                       sysname);
        ua_string = malloc(len + 1);
        if (!ua_string) {
                /** \todo this needs handling better */
                return;
        }
        snprintf(ua_string, len + 1,
                 NETSURF_UA_FORMAT_STRING,
                 netsurf_version_major,
                 netsurf_version_minor,
                 sysname);

        core_user_agent_string = ua_string;

        NSLOG(netsurf, INFO, "Built user agent \"%s\"",
              core_user_agent_string);
}

/* This is a function so that later we can override it trivially */
const char *
user_agent_string(void)
{
        if (core_user_agent_string == NULL)
                user_agent_build_string();
	return core_user_agent_string;
}

/* Public API documented in useragent.h */
void
free_user_agent_string(void)
{
	if (core_user_agent_string != NULL) {
		/* Nasty cast because we need to de-const it to free it */
		free((void *)core_user_agent_string);
		core_user_agent_string = NULL;
	}
}
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/*
 * Copyright 2007 Daniel Silverstone <dsilvers@digital-scurf.org>
 * Copyright 2007 Rob Kendrick <rjek@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#ifndef _NETSURF_UTILS_USERAGENT_H_
#define _NETSURF_UTILS_USERAGENT_H_

/** Retrieve the core user agent for this release.
 *
 * The string returned can be relied upon to exist for the duration of
 * the execution of the program. There is no need to copy it.
 */
const char * user_agent_string(void);

/** Free any memory allocated for the user_agent_string
 *
 * After calling this, the value returned by \ref user_agent_string()
 * is to be considered invalid.
 */
void free_user_agent_string(void);

#endif







netsurf-vince/pdf/utils/utf8.c

/*
 * Copyright 2005 John M Bell <jmb202@ecs.soton.ac.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * UTF-8 manipulation functions (implementation).
 */

#include <assert.h>
#include <errno.h>
#include <stdlib.h>
#include <string.h>
#include <strings.h>
#include <iconv.h>
#include <parserutils/charset/utf8.h>

#include "utils/config.h"
#include "utils/log.h"
#include "utils/utf8.h"

#include "netsurf/utf8.h"
#include "desktop/gui_internal.h"


/* exported interface documented in utils/utf8.h */
uint32_t utf8_to_ucs4(const char *s_in, size_t l)
{
	uint32_t ucs4;
	size_t len;
	parserutils_error perror;

	perror = parserutils_charset_utf8_to_ucs4((const uint8_t *) s_in, l,
			&ucs4, &len);
	if (perror != PARSERUTILS_OK)
		ucs4 = 0xfffd;

	return ucs4;
}

/* exported interface documented in utils/utf8.h */
size_t utf8_from_ucs4(uint32_t c, char *s)
{
	uint8_t *in = (uint8_t *) s;
	size_t len = 6;
	parserutils_error perror;

	perror = parserutils_charset_utf8_from_ucs4(c, &in, &len);
	if (perror != PARSERUTILS_OK) {
		s[0] = 0xef;
		s[1] = 0xbf;
		s[2] = 0xbd;
		return 3;
	}

	return 6 - len;
}

/* exported interface documented in utils/utf8.h */
size_t utf8_length(const char *s)
{
	return utf8_bounded_length(s, strlen(s));
}

/* exported interface documented in utils/utf8.h */
size_t utf8_bounded_length(const char *s, size_t l)
{
	size_t len;
	parserutils_error perror;

	perror = parserutils_charset_utf8_length((const uint8_t *) s, l, &len);
	if (perror != PARSERUTILS_OK)
		return 0;

	return len;
}

/* exported interface documented in utils/utf8.h */
size_t utf8_bounded_byte_length(const char *s, size_t l, size_t c)
{
	size_t len = 0;

	while (len < l && c-- > 0)
		len = utf8_next(s, l, len);

	return len;
}

/* exported interface documented in utils/utf8.h */
size_t utf8_char_byte_length(const char *s)
{
	size_t len;
	parserutils_error perror;

	perror = parserutils_charset_utf8_char_byte_length((const uint8_t *) s,
			&len);
	assert(perror == PARSERUTILS_OK);

	return len;
}

/* exported interface documented in utils/utf8.h */
size_t utf8_prev(const char *s, size_t o)
{
	uint32_t prev;
	parserutils_error perror;

	perror = parserutils_charset_utf8_prev((const uint8_t *) s, o, &prev);
	assert(perror == PARSERUTILS_OK);

	return prev;
}

/* exported interface documented in utils/utf8.h */
size_t utf8_next(const char *s, size_t l, size_t o)
{
	uint32_t next;
	parserutils_error perror;

	perror = parserutils_charset_utf8_next((const uint8_t *) s, l, o,
			&next);
	assert(perror == PARSERUTILS_OK);

	return next;
}

/* Cache of previous iconv conversion descriptor used by utf8_convert */
static struct {
	char from[32];	/**< Encoding name to convert from */
	char to[32];	/**< Encoding name to convert to */
	iconv_t cd;	/**< Iconv conversion descriptor */
} last_cd;

static inline void utf8_clear_cd_cache(void)
{
	last_cd.from[0] = '\0';
	last_cd.to[0] = '\0';
	last_cd.cd = 0;
}

/* exported interface documented in utils/utf8.h */
nserror utf8_finalise(void)
{
	if (last_cd.cd != 0)
		iconv_close(last_cd.cd);

	/* paranoia follows */
	utf8_clear_cd_cache();

	return NSERROR_OK;
}


/**
 * Convert a string from one encoding to another
 *
 * \param string  The NULL-terminated string to convert
 * \param len     Length of input string to consider (in bytes), or 0
 * \param from    The encoding name to convert from
 * \param to      The encoding name to convert to
 * \param result  Pointer to location in which to store result.
 * \param result_len Pointer to location in which to store result length.
 * \return NSERROR_OK for no error, NSERROR_NOMEM on allocation error,
 *         NSERROR_BAD_ENCODING for a bad character encoding
 */
static nserror
utf8_convert(const char *string,
	     size_t len,
	     const char *from,
	     const char *to,
	     char **result,
	     size_t *result_len)
{
	iconv_t cd;
	char *temp, *out, *in;
	size_t slen, rlen;

	assert(string && from && to && result);

	if (string[0] == '\0') {
		/* On AmigaOS, iconv() returns an error if we pass an
		 * empty string.  This prevents iconv() being called as
		 * there is no conversion necessary anyway. */
		*result = strdup("");
		if (!(*result)) {
			*result = NULL;
			return NSERROR_NOMEM;
		}

		return NSERROR_OK;
	}

	if (strcasecmp(from, to) == 0) {
		/* conversion from an encoding to itself == strdup */
		slen = len ? len : strlen(string);
		*(result) = strndup(string, slen);
		if (!(*result)) {
			*(result) = NULL;
			return NSERROR_NOMEM;
		}

		return NSERROR_OK;
	}

	in = (char *)string;

	/* we cache the last used conversion descriptor,
	 * so check if we're trying to use it here */
	if (strncasecmp(last_cd.from, from, sizeof(last_cd.from)) == 0 &&
			strncasecmp(last_cd.to, to, sizeof(last_cd.to)) == 0) {
		cd = last_cd.cd;
	}
	else {
		/* no match, so create a new cd */
		cd = iconv_open(to, from);
		if (cd == (iconv_t)-1) {
			if (errno == EINVAL)
				return NSERROR_BAD_ENCODING;
			/* default to no memory */
			return NSERROR_NOMEM;
		}

		/* close the last cd - we don't care if this fails */
		if (last_cd.cd)
			iconv_close(last_cd.cd);

		/* and copy the to/from/cd data into last_cd */
		snprintf(last_cd.from, sizeof(last_cd.from), "%s", from);
		snprintf(last_cd.to, sizeof(last_cd.to), "%s", to);
		last_cd.cd = cd;
	}

	slen = len ? len : strlen(string);
	/* Worst case = ASCII -> UCS4, so allocate an output buffer
	 * 4 times larger than the input buffer, and add 4 bytes at
	 * the end for the NULL terminator
	 */
	rlen = slen * 4 + 4;

	temp = out = malloc(rlen);
	if (!out) {
		return NSERROR_NOMEM;
	}

	/* perform conversion */
	if (iconv(cd, (void *) &in, &slen, &out, &rlen) == (size_t)-1) {
		free(temp);
		/* clear the cached conversion descriptor as it's invalid */
		if (last_cd.cd)
			iconv_close(last_cd.cd);
		utf8_clear_cd_cache();
		/** \todo handle the various cases properly
		 * There are 3 possible error cases:
		 * a) Insufficiently large output buffer
		 * b) Invalid input byte sequence
		 * c) Incomplete input sequence */
		return NSERROR_NOMEM;
	}

	*(result) = realloc(temp, out - temp + 4);
	if (!(*result)) {
		free(temp);
		*(result) = NULL; /* for sanity's sake */
		return NSERROR_NOMEM;
	}

	/* NULL terminate - needs 4 characters as we may have
	 * converted to UTF-32 */
	memset((*result) + (out - temp), 0, 4);

	if (result_len != NULL) {
		*result_len = (out - temp);
	}

	return NSERROR_OK;
}

/* exported interface documented in utils/utf8.h */
nserror utf8_to_enc(const char *string, const char *encname,
		size_t len, char **result)
{
	return utf8_convert(string, len, "UTF-8", encname, result, NULL);
}

/* exported interface documented in utils/utf8.h */
nserror utf8_from_enc(const char *string, const char *encname,
		size_t len, char **result, size_t *result_len)
{
	return utf8_convert(string, len, encname, "UTF-8", result, result_len);
}

/**
 * convert a chunk of html data
 */
static nserror
utf8_convert_html_chunk(iconv_t cd,
			const char *chunk,
			size_t inlen,
			char **out,
			size_t *outlen)
{
	size_t ret, esclen;
	uint32_t ucs4;
	char *pescape, escape[11];

	while (inlen > 0) {
		ret = iconv(cd, (void *) &chunk, &inlen, (void *) out, outlen);
		if (ret != (size_t) -1)
			break;

		if (errno != EILSEQ)
			return NSERROR_NOMEM;

		ucs4 = utf8_to_ucs4(chunk, inlen);
		esclen = snprintf(escape, sizeof(escape), "&#x%06x;", ucs4);
		pescape = escape;
		ret = iconv(cd, (void *) &pescape, &esclen,
				(void *) out, outlen);
		if (ret == (size_t) -1)
			return NSERROR_NOMEM;

		esclen = utf8_next(chunk, inlen, 0);
		chunk += esclen;
		inlen -= esclen;
	}

	return NSERROR_OK;
}

/* exported interface documented in utils/utf8.h */
nserror
utf8_to_html(const char *string, const char *encname, size_t len, char **result)
{
	iconv_t cd;
	const char *in;
	char *out, *origout;
	size_t off, prev_off, inlen, outlen, origoutlen, esclen;
	nserror ret;
	char *pescape, escape[11];

	if (len == 0)
		len = strlen(string);

	/* we cache the last used conversion descriptor,
	 * so check if we're trying to use it here */
	if (strncasecmp(last_cd.from, "UTF-8", sizeof(last_cd.from)) == 0 &&
			strncasecmp(last_cd.to, encname,
					sizeof(last_cd.to)) == 0 &&
			last_cd.cd != 0) {
		cd = last_cd.cd;
	} else {
		/* no match, so create a new cd */
		cd = iconv_open(encname, "UTF-8");
		if (cd == (iconv_t) -1) {
			if (errno == EINVAL)
				return NSERROR_BAD_ENCODING;
			/* default to no memory */
			return NSERROR_NOMEM;
		}

		/* close the last cd - we don't care if this fails */
		if (last_cd.cd)
			iconv_close(last_cd.cd);

		/* and safely copy the to/from/cd data into last_cd */
		snprintf(last_cd.from, sizeof(last_cd.from), "UTF-8");
		snprintf(last_cd.to, sizeof(last_cd.to), "%s", encname);
		last_cd.cd = cd;
	}

	/* Worst case is ASCII -> UCS4, with all characters escaped:
	 * "&#xYYYYYY;", thus each input character may become a string
	 * of 10 UCS4 characters, each 4 bytes in length, plus four for
	 * terminating the string */
	origoutlen = outlen = len * 10 * 4 + 4;
	origout = out = malloc(outlen);
	if (out == NULL) {
		iconv_close(cd);
		utf8_clear_cd_cache();
		return NSERROR_NOMEM;
	}

	/* Process input in chunks between characters we must escape */
	prev_off = off = 0;
	while (off < len) {
		/* Must escape '&', '<', and '>' */
		if (string[off] == '&' || string[off] == '<' ||
				string[off] == '>') {
			if (off - prev_off > 0) {
				/* Emit chunk */
				in = string + prev_off;
				inlen = off - prev_off;
				ret = utf8_convert_html_chunk(cd, in, inlen,
						&out, &outlen);
				if (ret != NSERROR_OK) {
					free(origout);
					iconv_close(cd);
					utf8_clear_cd_cache();
					return ret;
				}
			}

			/* Emit mandatory escape */
			esclen = snprintf(escape, sizeof(escape),
					"&#x%06x;", string[off]);
			pescape = escape;
			ret = utf8_convert_html_chunk(cd, pescape, esclen,
					&out, &outlen);
			if (ret != NSERROR_OK) {
				free(origout);
				iconv_close(cd);
				utf8_clear_cd_cache();
				return ret;
			}

			prev_off = off = utf8_next(string, len, off);
		} else {
			off = utf8_next(string, len, off);
		}
	}

	/* Process final chunk */
	if (prev_off < len) {
		in = string + prev_off;
		inlen = len - prev_off;
		ret = utf8_convert_html_chunk(cd, in, inlen, &out, &outlen);
		if (ret != NSERROR_OK) {
			free(origout);
			iconv_close(cd);
			utf8_clear_cd_cache();
			return ret;
		}
	}

	/* Terminate string */
	memset(out, 0, 4);
	outlen -= 4;

	/* Shrink-wrap */
	*result = realloc(origout, origoutlen - outlen);
	if (*result == NULL) {
		free(origout);
		return NSERROR_NOMEM;
	}

	return NSERROR_OK;
}

/* exported interface documented in utils/utf8.h */
bool utf8_save_text(const char *utf8_text, const char *path)
{
	nserror ret;
	char *conv;
	FILE *out;

	ret = guit->utf8->utf8_to_local(utf8_text, strlen(utf8_text), &conv);
	if (ret != NSERROR_OK) {
		NSLOG(netsurf, INFO,
		      "failed to convert to local encoding, return %d", ret);
		return false;
	}

	out = fopen(path, "w");
	if (out) {
		int res = fputs(conv, out);
		if (res < 0) {
			NSLOG(netsurf, INFO, "Warning: writing data failed");
		}

		res = fputs("\n", out);
		fclose(out);
		free(conv);
		return (res != EOF);
	}
	free(conv);

	return false;
}
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/*
 * Copyright 2005 John M Bell <jmb202@ecs.soton.ac.uk>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/** \file
 * UTF-8 manipulation functions (interface).
 */

#ifndef _NETSURF_UTILS_UTF8_H_
#define _NETSURF_UTILS_UTF8_H_

#include <stdbool.h>
#include <stdint.h>

#include "utils/errors.h"

/**
 * Convert a UTF-8 multibyte sequence into a single UCS4 character
 *
 * Encoding of UCS values outside the UTF-16 plane has been removed from
 * RFC3629. This function conforms to RFC2279, however.
 *
 * \param[in] s The sequence to process
 * \param[in] l Length of sequence
 * \return UCS4 character
 */
uint32_t utf8_to_ucs4(const char *s, size_t l);

/**
 * Convert a single UCS4 character into a UTF-8 multibyte sequence
 *
 * Encoding of UCS values outside the UTF-16 plane has been removed from
 * RFC3629. This function conforms to RFC2279, however.
 *
 * \param c  The character to process (0 <= c <= 0x7FFFFFFF)
 * \param s  Pointer to 6 byte long output buffer
 * \return   Length of multibyte sequence
 */
size_t utf8_from_ucs4(uint32_t c, char *s);


/**
 * Calculate the length (in characters) of a NULL-terminated UTF-8 string
 *
 * \param s  The string
 * \return   Length of string
 */
size_t utf8_length(const char *s);

/**
 * Calculated the length (in characters) of a bounded UTF-8 string
 *
 * \param s  The string
 * \param l  Maximum length of input (in bytes)
 * \return Length of string, in characters
 */
size_t utf8_bounded_length(const char *s, size_t l);

/**
 * Calculate the length (in bytes) of a bounded UTF-8 string
 *
 * \param s  The string
 * \param l  Maximum length of input (in bytes)
 * \param c  Maximum number of characters to measure
 * \return Length of string, in bytes
 */
size_t utf8_bounded_byte_length(const char *s, size_t l, size_t c);

/**
 * Calculate the length (in bytes) of a UTF-8 character
 *
 * \param s  Pointer to start of character
 * \return Length of character, in bytes
 */
size_t utf8_char_byte_length(const char *s);


/**
 * Find previous legal UTF-8 char in string
 *
 * \param s  The string
 * \param o  Offset in the string to start at
 * \return Offset of first byte of previous legal character
 */
size_t utf8_prev(const char *s, size_t o);

/**
 * Find next legal UTF-8 char in string
 *
 * \param s  The string
 * \param l  Maximum offset in string
 * \param o  Offset in the string to start at
 * \return Offset of first byte of next legal character
 */
size_t utf8_next(const char *s, size_t l, size_t o);


/**
 * Convert a UTF8 string into the named encoding
 *
 * \param string  The NULL-terminated string to convert
 * \param encname The encoding name (suitable for passing to iconv)
 * \param len     Length of input string to consider (in bytes), or 0
 * \param result  Pointer to location to store result (allocated on heap)
 * \return standard nserror value
 */
nserror utf8_to_enc(const char *string, const char *encname,
		size_t len, char **result);

/**
 * Convert a string in the named encoding into a UTF-8 string
 *
 * \param string  The NULL-terminated string to convert
 * \param encname The encoding name (suitable for passing to iconv)
 * \param len     Length of input string to consider (in bytes), or 0
 * \param result  Pointer to location to store result (allocated on heap)
 * \param result_len The length of the data placed in result.
 * \return standard nserror value
 */
nserror utf8_from_enc(const char *string, const char *encname,
		size_t len, char **result, size_t *result_len);

/**
 * Convert a UTF-8 encoded string into a string of the given encoding,
 * applying HTML escape sequences where necessary.
 *
 * \param string   String to convert (NUL-terminated)
 * \param encname  Name of encoding to convert to
 * \param len      Length, in bytes, of the input string, or 0
 * \param result   Pointer to location to receive result
 * \return standard nserror code
 */
nserror utf8_to_html(const char *string, const char *encname,
		size_t len, char **result);

/**
 * Save the given utf8 text to a file, converting to local encoding.
 *
 * \param  utf8_text	text to save to file
 * \param  path		pathname to save to
 * \return true iff the save succeeded
 */
bool utf8_save_text(const char *utf8_text, const char *path);


/**
 * Finalise the UTF-8 library
 */
nserror utf8_finalise(void);

#endif
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/*
 * Copyright 2007 Rob Kendrick <rjek@netsurf-browser.org>
 * Copyright 2004-2007 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2003 Phil Mellor <monkeyson@users.sourceforge.net>
 * Copyright 2003 John M Bell <jmb202@ecs.soton.ac.uk>
 * Copyright 2004 John Tytgat <joty@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

#include <assert.h>
#include <stdio.h>
#include <string.h>
#include <strings.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <unistd.h>

#include "utils/messages.h"
#include "utils/dirent.h"
#include "utils/inet.h"
#include "utils/string.h"
#include "utils/utils.h"

/* exported interface documented in utils/string.h */
char *squash_whitespace(const char *s)
{
	char *c;
	int i = 0, j = 0;

	assert(s != NULL);

	c = malloc(strlen(s) + 1);
	if (c != NULL) {
		do {
			if (s[i] == ' ' ||
			    s[i] == '\n' ||
			    s[i] == '\r' ||
			    s[i] == '\t') {
				c[j++] = ' ';
				while (s[i] == ' ' ||
				       s[i] == '\n' ||
				       s[i] == '\r' ||
				       s[i] == '\t')
					i++;
			}
			c[j++] = s[i++];
		} while (s[i - 1] != 0);
	}
	return c;
}


/* exported interface documented in utils/utils.h */
char *cnv_space2nbsp(const char *s)
{
	const char *srcP;
	char *d, *d0;
	unsigned int numNBS;
	/* Convert space & TAB into non breaking space character (0xA0) */
	for (numNBS = 0, srcP = (const char *)s; *srcP != '\0'; ++srcP) {
		if (*srcP == ' ' || *srcP == '\t') {
			++numNBS;
                }
        }
	if ((d = (char *)malloc((srcP - s) + numNBS + 1)) == NULL) {
		return NULL;
        }
	for (d0 = d, srcP = (const char *)s; *srcP != '\0'; ++srcP) {
		if (*srcP == ' ' || *srcP == '\t') {
			*d0++ = 0xC2;
			*d0++ = 0xA0;
		} else
			*d0++ = *srcP;
	}
	*d0 = '\0';
	return d;
}


/* exported interface documented in utils/utils.h */
bool is_dir(const char *path)
{
	struct stat s;

	if (stat(path, &s)) {
		return false;
        }

	return S_ISDIR(s.st_mode) ? true : false;
}


/* exported interface documented in utils/utils.h */
nserror vsnstrjoin(char **str, size_t *size, char sep, size_t nelm, va_list ap)
{
	const char *elm[16];
	size_t elm_len[16];
	size_t elm_idx;
	char *fname;
	size_t fname_len = 0;
	char *curp;

	/* check the parameters are all sensible */
	if ((nelm == 0) || (nelm > 16)) {
		return NSERROR_BAD_PARAMETER;
	}
	if ((*str != NULL) && (size == NULL)) {
		/* if the caller is providing the buffer they must say
		 * how much space is available.
		 */
		return NSERROR_BAD_PARAMETER;
	}

	/* calculate how much storage we need for the complete path
	 * with all the elements.
	 */
	for (elm_idx = 0; elm_idx < nelm; elm_idx++) {
		elm[elm_idx] = va_arg(ap, const char *);
		/* check the argument is not NULL */
		if (elm[elm_idx] == NULL) {
			return NSERROR_BAD_PARAMETER;
		}
		elm_len[elm_idx] = strlen(elm[elm_idx]);
		fname_len += elm_len[elm_idx];
	}
	fname_len += nelm; /* allow for separators and terminator */

	/* ensure there is enough space */
	fname = *str;
	if (fname != NULL) {
		if (fname_len > *size) {
			return NSERROR_NOSPACE;
		}
	} else {
		fname = malloc(fname_len);
		if (fname == NULL) {
			return NSERROR_NOMEM;
		}
	}

	/* copy the elements in with apropriate separator */
	curp = fname;
	for (elm_idx = 0; elm_idx < nelm; elm_idx++) {
		memmove(curp, elm[elm_idx], elm_len[elm_idx]);
		curp += elm_len[elm_idx];
		/* ensure string are separated */
		if (curp[-1] != sep) {
			*curp = sep;
			curp++;
		}
	}
	curp[-1] = 0; /* NULL terminate */

	assert((curp - fname) <= (int)fname_len);

	*str = fname;
	if (size != NULL) {
		*size = fname_len;
	}

	return NSERROR_OK;
}


/* exported interface documented in utils/utils.h */
nserror snstrjoin(char **str, size_t *size, char sep, size_t nelm, ...)
{
	va_list ap;
	nserror ret;

	va_start(ap, nelm);
	ret = vsnstrjoin(str, size, sep, nelm, ap);
	va_end(ap);

	return ret;
}


/**
 * The size of buffers within human_friendly_bytesize.
 *
 * We can have a fairly good estimate of the output buffers maximum length.
 *
 * The unsigned long long int can store a value representing a maximum
 *   size of 16 EiB (exibytes).  Therefore the greatest space required is to
 *   represent 1023 PiB.
 * Currently that would be represented as "1023.00PiBytes" in english
 *   giving a 15 byte length including a null terminator.
 * Ideally we would be able to accurately know this length for other
 *   languages, in the mean time a largeish buffer size is selected
 *   and should suffice.
 */
#define BYTESIZE_BUFFER_SIZE 32

/* exported interface documented in utils/string.h */
char *human_friendly_bytesize(unsigned long long int bsize) {
	static char buffer1[BYTESIZE_BUFFER_SIZE];
	static char buffer2[BYTESIZE_BUFFER_SIZE];
	static char buffer3[BYTESIZE_BUFFER_SIZE];
	static char *curbuffer = buffer3;
	enum {
	      bytes,
	      kilobytes,
	      megabytes,
	      gibibytes,
	      tebibytes,
	      pebibytes,
	      exbibytes	} unit = bytes;
	static const char *const units[] = {
		"Bytes",
		"KiBytes",
		"MiBytes",
		"GiBytes",
		"TiBytes",
		"PiBytes",
		"EiBytes" };
	double bytesize = (double)bsize;
	const char *fmt;

	if (curbuffer == buffer1)
		curbuffer = buffer2;
	else if (curbuffer == buffer2)
		curbuffer = buffer3;
	else
		curbuffer = buffer1;

	if (bytesize > 1024) {
		bytesize /= 1024;
		unit = kilobytes;
	}

	if (bytesize > 1024) {
		bytesize /= 1024;
		unit = megabytes;
	}

	if (bytesize > 1024) {
		bytesize /= 1024;
		unit = gibibytes;
	}

	if (bytesize > 1024) {
		bytesize /= 1024;
		unit = tebibytes;
	}

	if (bytesize > 1024) {
		bytesize /= 1024;
		unit = pebibytes;
	}

	if (bytesize > 1024) {
		bytesize /= 1024;
		unit = exbibytes;
	}

	if (unit == bytes) {
		fmt = "%.0f%s";
	} else {
		fmt = "%3.2f%s";
	}

	snprintf(curbuffer,
		 BYTESIZE_BUFFER_SIZE,
		 fmt,
		 bytesize,
		 messages_get(units[unit]));

	return curbuffer;
}


#ifndef HAVE_STRTOULL
#include <stdlib.h>

/**
 * string to unsigned long long
 *
 */
unsigned long long int strtoull(const char *nptr, char **endptr, int base)
{
	return (unsigned long long int)strtoul(nptr, endptr, base);
}

#endif


#ifndef HAVE_STRCASESTR

/**
 * Case insensitive strstr implementation
 *
 * \param haystack String to search in
 * \param needle String to look for
 * \return Pointer to start of found substring, or NULL if not found
 */
char *strcasestr(const char *haystack, const char *needle)
{
	size_t needle_len = strlen(needle);
	const char * last_start = haystack + (strlen(haystack) - needle_len);

	while (haystack <= last_start) {
		if (strncasecmp(haystack, needle, needle_len) == 0)
			return (char *)haystack;
		haystack++;
	}

	return NULL;
}

#endif


#ifndef HAVE_STRNDUP

/**
 * Duplicate up to n characters of a string.
 */
char *strndup(const char *s, size_t n)
{
	size_t len;
	char *s2;

	for (len = 0; len != n && s[len]; len++)
		continue;

	s2 = malloc(len + 1);
	if (!s2)
		return 0;

	memcpy(s2, s, len);
	s2[len] = 0;
	return s2;
}

#endif


#ifndef HAVE_SCANDIR

/* exported function documented in utils/dirent.h */
int alphasort(const struct dirent **d1, const struct dirent **d2)
{
	return strcasecmp((*d1)->d_name, (*d2)->d_name);
}

/* exported function documented in utils/dirent.h */
int scandir(const char *dir, struct dirent ***namelist,
		int (*sel)(const struct dirent *),
		int (*compar)(const struct dirent **, const struct dirent **))
{
	struct dirent **entlist = NULL;
	struct dirent **entlist_temp = NULL;
	struct dirent *ent = NULL, *new_ent;
	int alloc_n = 0;
	int n = 0;
	DIR *d;

	d = opendir(dir);
	if (d == NULL) {
		goto error;
	}

	while ((ent = readdir(d)) != NULL) {
		/* Avoid entries that caller doesn't want */
		if (sel && (*sel)(ent) == 0)
			continue;

		/* Ensure buffer is big enough to list this entry */
		if (n == alloc_n) {
			alloc_n *= 4;
			if (alloc_n == 0) {
				alloc_n = 32;
			}
			entlist_temp = realloc(entlist,
					sizeof(*entlist) * alloc_n);
			if (entlist_temp == NULL) {
				goto error;
			}
			entlist = entlist_temp;
		}

		/* Make copy of ent */
		new_ent = malloc(sizeof(*new_ent));
		if (new_ent == NULL) {
			goto error;
		}
		memcpy(new_ent, ent, sizeof(struct dirent));

		/* Make list entry point to this copy of ent */
		entlist[n] = new_ent;

		n++;
	}

	closedir(d);

	/* Sort */
	if (compar != NULL && n > 1)
		qsort(entlist, n, sizeof(*entlist),
				(int (*)(const void *, const void *))compar);
	*namelist = entlist;
	return n;

error:

	if (entlist != NULL) {
		int i;
		for (i = 0; i < n; i++) {
			free(entlist[i]);
		}
		free(entlist);
	}

	if (d != NULL) {
		closedir(d);
	}

	return -1;
}

#endif


#ifndef HAVE_STRCHRNUL

/**
 *  Find the first occurrence of C in S or the final NUL byte.
 */
char *strchrnul (const char *s, int c_in)
{
	const unsigned char *us = (const unsigned char *) s;

	while (*us != c_in && *us != '\0')
		us++;

	return (void *) us;
}

#endif

#ifndef HAVE_UTSNAME

#include "utils/utsname.h"

int uname(struct utsname *buf) {
	strcpy(buf->sysname,"windows");
	strcpy(buf->nodename,"nodename");
	strcpy(buf->release,"release");
	strcpy(buf->version,"version");
	strcpy(buf->machine,"pc");

	return 0;
}

#endif

#ifndef HAVE_REALPATH

char *realpath(const char *path, char *resolved_path)
{
	char *ret;
	if (resolved_path == NULL) {
		ret=strdup(path);
	} else {
		ret = resolved_path;
		strcpy(resolved_path, path);
	}
	return ret;
}

#endif

#ifndef HAVE_INETATON

int inet_aton(const char *cp, struct in_addr *inp)
{
	unsigned int b1, b2, b3, b4;
	unsigned char c;

	if (strspn(cp, "0123456789.") < strlen(cp))
		return 0;

	if (sscanf(cp, "%3u.%3u.%3u.%3u%c", &b1, &b2, &b3, &b4, &c) != 4)
		return 0;

	if ((b1 > 255) || (b2 > 255) || (b3 > 255) || (b4 > 255))
		return 0;

	inp->s_addr = b4 << 24 | b3 << 16 | b2 << 8 | b1;

	return 1;
}

#endif

#ifndef HAVE_INETPTON

int inet_pton(int af, const char *src, void *dst)
{
	int ret;

	if (af == AF_INET) {
		ret = inet_aton(src, dst);
	}
#if !defined(NO_IPV6)
	else if (af == AF_INET6) {
		/* TODO: implement v6 address support */
		ret = -1;
		errno = EAFNOSUPPORT;
	}
#endif
	else {
		ret = -1;
		errno = EAFNOSUPPORT;
	}

	return ret;
}

#endif


#ifndef HAVE_REGEX

#include "utils/regex.h"

int
regcomp(regex_t *restrict preg, const char *restrictregex, int cflags)
{
	return 0;
}

size_t
regerror(int errorcode,
	 const regex_t *restrict preg,
	 char *restrict errbuf,
	 size_t errbuf_size)
{
	if ((errbuf != NULL) && (errbuf_size != 0)) {
		*errbuf = 0;
	}
	return 0;
}

int
regexec(const regex_t *restrict preg,
	const char *restrict string,
	size_t nmatch,
	regmatch_t pmatch[restrict],
	int eflags)
{
	return REG_NOMATCH;
}

void regfree(regex_t *preg)
{
}

#endif
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/*
 * Copyright 2004-2007 James Bursa <bursa@users.sourceforge.net>
 * Copyright 2004 John Tytgat <joty@netsurf-browser.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file
 * \brief Interface to a number of general purpose functionality.
 * \todo Many of these functions and macros should have their own headers.
 */

#ifndef NETSURF_UTILS_UTILS_H
#define NETSURF_UTILS_UTILS_H

#include <stdbool.h>

#ifndef NOF_ELEMENTS
#define NOF_ELEMENTS(array) (sizeof(array)/sizeof(*(array)))
#endif

#ifndef ABS
#define ABS(x) (((x)>0)?(x):(-(x)))
#endif

#ifdef __MINT__ /* avoid using GCCs builtin min/max functions */
#undef min
#undef max
#endif

#ifndef __cplusplus
#ifndef min
#define min(x,y) (((x)<(y))?(x):(y))
#endif

#ifndef max
#define max(x,y) (((x)>(y))?(x):(y))
#endif
#endif

/* Windows does not have POSIX mkdir so work around that */
#if defined(_WIN32)
/** windows mkdir function */
#define nsmkdir(dir, mode) mkdir((dir))
#else
/** POSIX mkdir function */
#define nsmkdir(dir, mode) mkdir((dir), (mode))
#endif

#if defined(__GNUC__) && (__GNUC__ < 3)
#define FLEX_ARRAY_LEN_DECL 0
#else
#define FLEX_ARRAY_LEN_DECL 
#endif

#if defined(__HAIKU__) || defined(__BEOS__)
#include <stdlib.h>
#define strtof(s,p) ((float)(strtod((s),(p))))
#endif

#if !defined(ceilf) && defined(__MINT__)
#define ceilf(x) (float)ceil((double)x)
#endif

/**
 * Calculate length of constant C string.
 *
 * \param  x a constant C string.
 * \return The length of C string without its terminator.
 */
#define SLEN(x) (sizeof((x)) - 1)


/**
 * Check if a directory exists.
 */
bool is_dir(const char *path);

#endif
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/*
 * Copyright 2010 Vincent Sanders <vince@kyllikki.org>
 *
 * This file is part of NetSurf, http://www.netsurf-browser.org/
 *
 * NetSurf is free software; you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation; version 2 of the License.
 *
 * NetSurf is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/**
 * \file utils/utsname.h
 * \brief Interface to uts API to get name and information about current kernel.
 */

#ifndef _NETSURF_UTILS_UTSNAME_H_
#define _NETSURF_UTILS_UTSNAME_H_

#ifdef HAVE_UTSNAME
#include <sys/utsname.h>
#else
/** system information filled in by uname derived from posix spec. */
struct utsname {
	char sysname[65]; /**< Operating system name (e.g., "Linux") */
	char nodename[65]; /**< Name within "some implementation-defined
			    * network"
			    */
	char release[65]; /**< OS release (e.g., "2.6.28") */
	char version[65]; /**< OS version */
	char machine[65]; /**< Hardware identifier */
};

/**
 * Get the system information.
 *
 * @param buf the buffer to fill with the information.
 * @return 0 on sucess or -1 and errno set on faliure.
 */
int uname(struct utsname *buf);

#endif

#endif






